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MPEOUCITOBUE
K 10-my U3OAHMIO

Counepxanue 10-ro usganus «CTpouTeNbHON TeXHUKW» COOTBETCTBYeT «IIpaBuiam
IPOU3BOJCTBEHHOTO 06yueHus B otpacyiu CtpoutenbetBo» oT 03.03.1999 u enu-
HBIM 1151 Bceit @PIT npuMepHBIM y4eOHBIM IIaHaM IJ1st

— OCHOBHOTO rofia npohecCHOHANBHOr0 00yYCHUSI IO CTPOUTENLHON TCXHUKE;

— IEPBOTO rona mpo¢eCcCuOHAILHOIO O0y4eH s JUISE BCEX CTPOUTENBHBIX TIPO-
deccnii;

— BTOpOTO roja npodecCHOHATLHOTO O0yUcHUst Ui pabouynx Haa3eMHOTO U
MOA3EMHOTO CTPOUTENBLCTBA, PAbOYUX-OTHACIIOYHHUKOB, a TAKXKe

— BTOPOTO ¥ TPETHETO I'ofoB NMPpodheCCUOHAIFHOTO 00y4eHus Mo Mpodeccusim
KaMEHIUK, OETOHIIIMK U CTPOMTEIIBHBIA YEPTEXKHUK.

MHOrouucIeHHbIE N3MEHCHUS HOPM KaK CIICACTBUE TapMOHU3ALIMU €BPOIICiic-
KOI0 HOPMUPOBAHMS CACNAIM HEOOXOMUMBIM 3HAYUTCIIBHYIO TIEpEepabOTKy yu4eOHO-
TO 1ocodusl, B 0COOEHHOCTH IaB «CTpPOUTENBHEIC MaTEpHUAIE», «beTOHHOE CTPOU-
TeNbCTBO», «CTPOUTENBLCTBO U3 Xejie300eToHa». Takxke U npyrue TNaBbl 110 HEOO-
XOOUMOCTH OBbUIM aKTYaJIM3UPOBAHEI U TIPUBCIACHB K COBPEMEHHOMY COCTOSTHUIO
TEXHUKM.

«CrpoutenbHasl TeXHUKa» B cBoeM 10-M HM3gaHMM TPERCTaBIsACT BCEOOBEMIIO-
1yt “HGOPMALMIO TT0 TEXHOMOTUYCCKUM W KOHCTPYKTUBHEIM Borpocam. BMecte ¢
OOYCITOBJIEHHBIMU COIEpXaHUEM ODOYJICHHMS B O0JIACTU CTPOUTENBLCTBA YYECOHBIMU T10-
cobusmu uznarenberBa «Eppona» «CrienpaibHas MaTeMarvnka» U «TexHUIecKoe Yep-
yeHue» yuedHoe mocobue «CTporTeIbHAA TEXHUKA» MOXET ODECTICYUTh MOJTyYCHUE
TpeOyeMBIX 3HAaHW ¥ KII04eBbIX Kanugukanmii. ConpoBoxmamomuii 10-e uzmane
KOMITaKT-IMCK CO BCEMM PHMCYHKAMY U TabIuIlaMy KHUTH 33yMdH JUISI UCTIOJIH30Ba-
HUSl YYCHUKAMU W TIOMOTAET MPOBONUTE 00JICC HATISAIHBIC MPE3CHTALUYU U JICKITUN.

Bo3MoxHO TIpHoOpeTeHNE TAKXKe U MPEIOIABATEIILCKON BEPCUU KOMITAKT-JIVC-
K4, KOTOPHI comepkuT gononHuTenbHo 400 n36paHHBIX UHTCPAKTUBHBIX UIUTIOCT-
paumit, ciyxainux st ohopMIIEHUST YPOKOB, [IJifi IOCTEIMEHHOM BHIPAOOTKU TIPO-
(heCCUOHAIBHBIX HABLIKORB, I CO30AHUSI MATCPUAJIOB IS YPOKOB U JUISA BBEACHUS
yepTexeil B KJIacCHbIE paboThL.

Kpome Toro, 10-¢ uznanue OpUCIOCOBICHO K UCHOJIb3OBAHUIO OIPABIABLIAX
cebs «pabodrx IUIAKATOB 10 CTPOUTENIBHOM TexHuke». OHU comepXaT B YEThIpPEeX
ToMax okoj0 600 HILTIOCTpaUit 10 CIEUAIBHOCTSIM CTPOUTENBHEIX TIpodeccuii.

«CTpouTeNbHAast TEXHUKA», TAKUM 00Pa3oM, MO3BOJISAET:
— OCYILECTBJIATh 0OpabOTKY MPOEKTOB Pa3TUMYHOM CTEIEHU CJIOXHOCTH;

— IIPOBOIUTH 6LICTpI>II71 TMOUCK JAHHBIX U KOHCTPYKTUBHEBIX NETAJCH 34 CYET
JIOrMYCCKOIO IMOCTPOCHU ST KHUTH,



Ilpeducnosue k 10-my uzdanuro

— CAMOCTOSITEJIBHO MOJIyYaTh 3HAHUS 33 CYET JIErKO [TOHUMAaeMBbIX TEKCTOB, a
TAKXKE HALSIGHBIX WLNOCTparyii u rpadhKoB;

— 3a CYET MHOTOYMCIICHHBIX 33aHuii U yIpaXHeHuli ry6xe OCBOUTh BEIYUEH-
HHIA MaTepua;

— OBJIAIEBaTh 3HAHUSMU B 06/1aCTU COCTABJICHUSA PAabOYUX OTIYETOB U IPE3EH-
TauMi ¢ [IOMOIbK KOMIAKT-AUCKOB. ;

CrieriayibHasi KHUTA MOAXOAUT B OCHOBHOM ISl IIPENOAaBaHus B mpodeccruo-
HaJIBHBIX YYWIMINAX W IS IPOU3BOACTBCHHOTO OOYYCHHSI, @ TAKXe B KaU4CcCTBE
y4eOHOro mocobusi B ITKOJIAX [OATOTOBKKM MAacTepoOB U B TeXHMKyMax. KHura Mo-
XKET TAKXKE CIAYXWTD JJIst NOJIy4CHMS OTBETOB Ha BOIIPOCH U3 IIPAKTUKY, JJIA IO~
TOTOBKY CTPOUTEIBHO-TEXHUUECKOTO OOYYCHUS MM ISt COIIPOBOXIAIOIIETO 00y~
YeHUC MOSICHEHUST OCHOB W MNpodeccuoHANBHEIX MoHATUi. He B mocnenson ode-
penb KHUTa MOXET OBITh MCIOJIb30BaHa B OI0OPO M Ha CTPOUTENLHOW IUIOIIATKE B
KA4eCTBE CIIPABOYHOIO MOCOOHS.

ABTOpEI ¥ M3IaTCIBCTBO GIaronapHbl BCEM IOJIb30BATEISIM KHUTH 38 KPUTH-
YeCKUEC COBETH Y IOXEITaHUS.

r. Hsa6ekuii I'mioHn, BecHa 2003 T. Xarnc Hecmae



NPEONCITIOBUE
K PYCCKOMY U3OAHHMIO

Kuura «CrpoutenbHas TexHuKa» non penakuueit X. Hectie asusiercs xopowmum
YYEeOHEIM TocobueM s nMpodeCCHOHATBHOrO TEXHNIECKOTO 00pa3oBaHus B obJia-
CTU CTpOUTENhCTBA. KpoMe TOro, oHa MOXET OBITh UCIIONIB30BAHA B KAYECTBE yueh-
HOTIO IT0COOUS 151 apXUTEKTYPHO-CTPOUTEIIBHBIX KOJUIEIDKEH, TPEOYIOIIEro JIUIIb
HeOO0JIbIIOr0 TEOPETUUECKOrO AOIIOJIHEHUS! [0 OCHOBHBIM CTPOUTENBHBIM JVICITUTI-
JIMHAM.

Bosbiiioe KOMHUYECTBO BEJIMKOJICITHO BBITIONTHEHHBIX WILIIOCTPAIUNA ICHAET 3Ty
KHHUTY OTJIMYHBIM YU€OHBIM MOCOOMEM HE TOJIBKO JJIS1 ITONYYCHUSE NTPOdheCCUOHATb-
HOTO CTPOUTENBHOrO 06pa3oBaHus U CPEIHETO TTPOhECCUOHATBEHOTO 00pa30BaHUs B
0oBJIaCTH CTPOUTENBLCTBA, HO U JIJISI OCHOBHBIX CTPOUTENLHEIX CIenUaibHOCTER. Jlo-
XOMYUBOCTb TEKCTA U WJUIIOCTPALUI MO BCEM ACIIEKTaM CTPOUTEIIBHOIO Jiesld, n0-
IIOJIHCHHAS TEOPUEH, MTO3BOJISICT IIOBBICHTH KAYECTBO IMOITOTOBKU HE TOJIBKO pabo-
YX 1 TEXHUKOB, HO W CIICNMAIMCTOB BHICHIEH KBanuhuKayu.

Hanuuue B KHUTE MHOTOYHMCIICHHBIX, YETKO IMOKA3AHHBIX Y3J0B U NECTANCH
IEJIaeT KHUTY XOPOIIMM CIIPABOYHBIM ITOCOOMEM JISi TPOCKTUPOBIIUKOB U CTPOU-
TeJiell Ha IJIONIAIKe, MO3BOJISIONIMM U30€XaTh XapaKTEPHEIX OIIUOOK IMPY NpOeK-
TUPOBAaHUY U CTPOUTEILCTBE.

ABTOp NepeBO/ia ¥ PEAAKTOP PYCCKOTO U3IaHusl
3apenyromuit kadeapoy apxXUTEKTYPHl TPAXIaHCKUX

Y MPOMBILITICHHBIX 35aHU MOCKOBCKOTO IToCyapCTBEHHOTIO
CTPOUTENLHOTO YHMBEpCUTeTa, npodeccop, wieH EBponeiickoii
aKageMUM HAyK M HCKYCCTB, IMOYETHHINA cTpouTens PO

A.K. Conosves



MABA 1
CTPOMUTEJIbHAA OTPACIIb

1.1. CrpourenbHoe geno

IToTpeOHOCTU YEJIOBEKA B 3aLIUTE OT MOTOXHBIX BO3NCUCTBUIN U OIMACHOCTEN AENAKOT
HEOOXOIUMBIM CTPOUTENIBLCTRO 30AHUIL M coopyxkeHHUit. PocT HaceneHust u €ro pacry-
IIME 3alPOCHl CIIOCOOCTBYIOT JAIBHCHIIIEMY POCTY CTPOUTCIIBHOM CSTENBHOCTY JJIst
CO3/TaHUS 3TAHUI U COOPYXCHUI 115t KIS, paObOoThI, OTAbIXa B TpaHcmopra (puc. 1.1).

Npumepesl HAP3EeMHOro CTPOUTENLCTRA: Mpumepsl MOA3EMHOrO U [IOPOXKHOIO
YacTHoe Ha[3eMHOE CTPOMTENbCTBO CcTpoutenscraa:
— XKunble foma, rapaxw foa3emHoe CTPOUTENECTBO NpennpUATHIA
HapsemHoe CTPOMTEeNLCTBO NpPennpusTHii — MNopsemkbie rapaxu
— IPOMBILLNEHHBIE 30aHUS U COOPYXEHVS, TpaHCNOPTHLIE COOpYXEHUS

MaraauHbl, 30aHus G10po U KOHTOp — [loporu, MOCThI, PENbCOBbIE NYTH, TYHHENN
ObuwecTBeHHOE HAA3eMHOE CTPOUTENbCTBO ObwecTBeHHOe NOA3eMHOE CTPOUTENBCTBO
— Patyuim, 60nbHULE, 30aHUs KO — KaHanusauusi, CBanku — XpaHunuiya oTXOHoB

Puc. 1.1. ITpuMeps! 37aHMiT 1 cOOpyXeHMIT

PaGouwne v ciyxaiiye B CTpOUTEIBHON oTpaciy opranuzoBatbl B [TIPOPCO-
JO3bl, pa6oronarenu obsemunsiorcss B8 COIO3BI PABOTOIATEIEN. [Mpodco-
03B! U COIO3BI paboTonareneil peryiupyoT YCIIOBUSL TPYIa Ha CTPOMIITOIIaIKaX.
B neperoBopax o taprax ycTaHaB/IUBaeTCs 3apaboTHas Iuiata ¥ APYIue YCJIOBYSL.

CTPOMTEJIbHOE JEJIO noppasfenseTcst Ha OCHOBHBIC CTPOUTEJILHBIE Pa-
OOTHI ¥ COIMYTCTBYIOIIUE CTPOUTEIIbHEIE paboThl (puc. 1.2).

1.2. CrpourenbHbie npodeccun

PazninyHble CTPOUTENBHBIC HABBIKY, KOTOPHIE JOJDKHEI OBITh UCIIOJIb30BAHEI IIPU
BO3BCAECHUM 30aHUI U COOPYXCHUH, TpeOYyIOT HAIUYUS OOJBIIOTO YMciia CTPO-
UTENBHBIX podeccuii, Kak, HanmpuMep, npodeccuii B ob6macTy HAA3EMHOTO CTPO-
UTENBCTBA, OTHEJIOYHBIX paboT, mog3eMHOTO cTpouTesibcTBa. K npodeccusim



Q/ Iaea 1. Cmpoumenvras ompacis
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HapzemHoe C1poutensCcTso Pabora ¢ gpesecuHol LitykarypHbie YeraHoska rasosoro 06opypo- MnuTouHbie
CTPOMTENLCTBO ABIMOBLIX TPY6 1 CrponTentCeTBo NecTHuly paborbt c mokpoii  Bakms, oBopynosanun Bofo- paboThi
Cboproe neven pasnkiHoro  YCTPOKCYBO NOKPLITYH LUTYKaTYpKOM CHADXeHys W BOZIOOTBEAGHUS  YCTPOHCTBO
CTPONTENLCTEO Ha3Hauenus . #KPBIEY Paborsl € cyxof YCTaHOBKA BEHTUNSLMOHHOTO CTsKEK
Mogzemioe 3311473 COOpyHeHUA WTYKATYPKO# oBopynoBaHus, OToNIeHms
CTPOUTENLLTBO 1 OXTiaXaeHmA
YCTaHOBKa 3NeKTPONPOBOZKA
1 3nexTpoobopyaoBanus

Puc. 1.2. OCHOBHEIE BUJIB CTPOUTENBHEIX paboT

NPOEKTHUPOBIINKOB KPOME MHXEHEPOB U apXUTCKTOPOB OTHOCSITCS TAKXE pas3-
JUYHBIE BUABLI YEPTEXHUKOB, B TOM YMUCIE U CIHEUAJUCTOB B 00NaCTU KOMIIb-
OTEpHOU rpadhuku.

CTPOUTEJNIBHBIE YEPTEXHMWKHM BHIOTHAIT MO 3aZaHUSIM apXy-
TEKTOPOB ¥ WHXEHEPOB HCODXOIMUMEIC Jisi BO3BEJICHUS 3MAHUU M COOPYXEHUN
yepTexH, GOTOCHUMKM 3HaHHI 1711 UX nepectpoiiku. KpoMe TOro, oHH BbI-
MNOJIHAIOT OOMEPHI M COCTABJIAIOT IUIAHBI CYIIECTBYIOIIUX 3HAHUMN, IUIAHBI IIPO-
KJIaAKU CYUIECTBYIOUICH KaHaAIM3alUU U IPYTUX KOMMYHHUKAIIHIL.

1.2.1. Ilpoheccun, zanamoie npu 6036e0eHI HECYIE20 OCHOBA
u ozpadicoarowux KOHCMPYKUuil 30anus

KAMEHIIWKHN u BETOHIIIMKHM Bo3BoasT QyHIAMEHTHI, CTEHbI, KOJTOHHHBI, I1€-
PEKPBITHS, JICCTHULIEL M IEIMOBEIE TPYORL. OHU BENYT KNAAKY U3 UCKYCCTBEHHBIX KaM-
HEHW M U3 NPUPOTHOIO KaMmHsl, OnanyOOYHble pabOThl U GETOHMPYIOT YaCTH 3MaHUi
13 OeTOoHa, Xene306eTOHa U INPEABAPUTEIBLHO HANPSDKEHHOTO XEJI€300€TOHA, BHI-
MOJIHSIOT TAKXKE pabOTHI IO U3TOTOBJIECHUIO feTaleit u3 6€TOHA, MOHTaXy COOPHBIX
3JIEMEHTOB 1 BO3BEIICHUIO IIOJIHOCOOPHEBIX 3manuii (purc. 1.3). Kpome Toro, oHA BO3BO-
IISIT OGXXUTOBBIC MEYU, PACCUMTAHHEIC Ha BEICOKHUE TeMIiepaTypel. [Tpi BO3BEIEHUU He-
CYILETO OCTOBA 3IaHUIT ¥ OTpaXIaIoIUX KOHCTPY KLU
MOTYT IIPOU3BOANTHCS TAKXKE YCTPOMCTBO TEIUIOM30JIS~
I[UM, LITYKaTypHBIC pabOTHI, MPEABAPUTEIILHEBIC ICK-
TPOTEXHUYECKUE PabOThI, TAKKE, KAK MPOKJIANKA B KOH-
CTPYKIUSIX IyCTHIX TPYO JUTST CKPBITOR 3JIEKTPOIIPOBO/T -
KM, MOHTaX ITPEIBAPUTEILHO U3TOTOBJIEHHBIX OKOH,
JIBEPHBIX [IETEIb M POJIECTABEH, YKIIAIKA CTSIKEK, TITUT-
KH¥, OTACNIOYHBIX IUTUT U MO3auKi. BO3MOXHEI TakKe
paboTEl O YKIAIKE IOJIOB.

—an MOHTAXHHWKM JIECOB BO3BOmSIT HEpEBsH-
HEBIC, CTAJIBHEIC JIECA U IOAMOCTKHY U3 aJIIOMUHUS,

Puc. 1.3. KaMeninuky 1 6eToH-
U KN B OCODEHHOCTH Ha OCPKOBHBIX KOJNOKOJIBHX, OITIO-



1.2. Cmpoumenvusie npogeccuu Q)

pax MOCTOB, Ha TpPagUpHSX, U CHAOT UX CTPOU-
TembHBIM (upMam (puc. 1.4).

OIIEPATOPBHI CTPOUTEJIBHBIX MAIIWH
VIPABJISIIOT U OOCJYXHUBAIOT CTPOUTCIILHBIC MAlUM-
HBI, 3aHATHIC HA CTPOUIUIOMIAIKE. DTO, HAIIPUMED,
3€MIICPOITHBIC MALLIWMHBI, MAILIWHBI JiJI5E U3TOTOBJIEHHUS
¥ YKJIAOKU OETOHA, a TAKXKE TPAHCITOPTHEIC MAaITIMHbI
(puc. 1.5).

TNIOTHUKMW w3roraBnvBaloT B OCHOBHOM HEPC-
BSIHHBIC KOHCTPYKIIUY JUIS1 CTCH, IEPEKPHITHI, JIECTHHIL
U KphILl. M3rotosieHue J1IeCOB U ONaTyOKy 1UIs1 6ETOHa,
YKJIa[IKa {EMEHTHO-BOJIOKHUCTBIX TUIUT, CyXHUE OTAE-
JIOYHBIE pabOTHI (YCTAHOBKA IUTUT CYyXOM IITYKATyPKH),
aTaKXe yCTPOMCTRO BEeHTHIIMPYEMBbIX (DacamoB OTHOCST-
s TAK2Ke K 33/1a4aM, BHIITOJHAEMBIM TUIOTHUKAMU.

KECTAHIIMKK u KPOBEJBIHIMKM Takxe
OTHOCSTCS K IPpodeccusiM N0 BO3BEACHUIO «KOPOOKI»
HECYILETOOCTOBA Y OrPAXIA0INUX KOHCTPYKIIWM 30aHWI.

«KopoGka 31aHUs» CIUTACTCS 3aKOHICHHOM, €CJIN
BO3BEICHBI CTEHBI, IIEPEKPHITUS U KPHIILIA.

1.2.2. lpogheccuu nodzemnozo
Puc. 1.5. Boaurenb CTpoUTENb-
cmpoumentscmea O MaHIHEL

CTPOUTEIN-AOPOXHUKMH crposT nopord, 1io-
INAOKY U B3JETHO-1I0CATOYHbIC ITOJIOCHI [IJIs CaMOjIe~
TOB. KpoMe Toro, oy Ipou3BOIAT IVIAHUPOBKY TEP-
pUTOPHIA, YCTPAMBAIOT OTKOCHI, KIOBETBI, KAHABHl U
TULOTHHBL, a TAKXE IPEHAX, TPYOOIIPOBOABI BOIIOOTBE-
Ienuvst U maxrer (puc. 1.6).

PEJIBCOVKIAIYKMKHN u IPOKITAOUYNKHA
TPYDB Ttaxke otHOCsTCS K Ipodeccusiv IMOa3eMHOTO
CTPOUTEIIbCTRA.

K paboTtaM noji3eMHOTr0 CTPOUTE/ILCTBA OTHOCSIT-
Csl CTPOUTENILCTBO HOPOT, a TAKXeE MPOKJIANKa Tpy-
OOnpOBOIOB.

1.2.3. Ilpogpeccuu omoerounuros

HNITVKATVPH ounrrykatypuBaloT HEOTICIaHHBIE
CTEHBI U MCPEKPHITUS, U3TOTABIUBAIOT IIEPErOPOIKI
U3 CYXO#i IITYKATypKU, BEOYT pabOTH IO 3aTHPKE U
YCTPOMCTRY CTsDKEK (pHc.1.7).

MOHTAXHUKHA TUIICOKAPTOHHBIX
[TJTAT BO3BOIST IEPErOPOIKH «CYXUM CIIOCOOOM», T.€.  Puc. 1.7. IITyKaTyps!




@ Inaea 1. Cmpoumenvnas ompacas

Y3 THUIICOKAPTOHA Ha KapKace, BeIyT OTHENIKY CTCH U
MEPEKPBITUN, YKIALBIBAIOT TCIJION3ONILIUOHHHIC
CJIOM, CYXWE€ CTSKKM, a TAKXKE IMOXAPO3auUTHYIO
OBJIMIOBKY KOHCTPYKIIUH.

VKIAOJYUKMU CTAXKEK ycTpauBaroT Ha HEOT-

TEJIAHHOM ITEPEKPBITUN CTSIKKU U3 PACTBOpA MIIH YK~
JIaJBIBAIOT UX HACYXO M3 IJIUTHRIX MAaTCPHUAIOB, BKJIIO-
qast yCTPOUCTBO TEIJIO- M 3BYKOU3OISIUH, 3aHUMAaIOT-
Csl yCTPOUCTBOM IIOJIOB U3 TEPPALIIO 1 OpEeKIHH.
Prc. 1.8. TUMTOYHNK, YKIALMK INIUTOYHMKHY, YKIIAYMKU MO3AUKU
IR g U OTAEJJOYHBIX ITVIWT otmeneIBaoT CTEHE U TOET
KepaMUYIECKON TUIUTKOW, OTIENOYHBIMY TUIUTAMMY Y MO3aUKOH. 310 TIPOUCXOUT B OC-
HOBHOM B MOKPBIX TIOMEIICHUSIX, TAKX, KaK KYXHU, BAHHbIC KOMHATEI, U B OMEIIC-
HHUSIX ¢ BEICOKMMH TMTHEHIICCKUMH TPCOOBAHMSIMI, TAKMX, KaK [TOMEIICHMS JUIS Xpa-
HeHHsI ¥ 06pabOTKY MUILEBBIX IMPOAYKTOB WK GacceiHbl I Tuiasanus (puc. 1.8).

Kpome Toro, npu OTOeNKe 3TaHUi paboTalT YCTAHOBIIUMKYA TPYO U mpubOpoB
OTOILUIEHUS, YCTAHOBIIUKYU TPyO M NpubOpPOR BONOCHAOXKECHUS M KaHaIM3AIUU
(B Poccum onm paseiBarorcst CAHTEXHUKAMM. — Ilpumen. peod.), TASOBIIN-
KU, SJJEKTPUKHW, CTPOUTEJIIBHBIE CJIIECAPH, cneuuanucter mo KA-
MEHHOMY JIUTbIO u TEPPALLIO, CTEKOJBIIWKK, MAJISPHL u JIA-
KMPOBIIIUKM, a takke OPOPMUTEIJIN MOMEIIEHUI.

Bce paGoTel OT BO3BEJICHHSI «<KOPOOKM» 3TAHHS A0 CIAYM 3TaHUS «TIOI KTI0U» Ha-
3BIBAIOTCS OTHCIIKOM.

1.3. Baaumogpgeiictene crpoutenbHbix npodeccui

[Ipu BO3BEHCHUU 3MAHVS WIIK COOPYXCHIS HCOOXOIMMO B3aUMOICHCTBHC CTPOUTEIb-
HeIX npodeccnit. B KaneumapHeix IUlapHax TIPOM3BOICTBA PaboT 3apaHee yCTaHABIMBA-
€TCS TIPOJTOJDKUTENIBHOCTh KKIOM paboThl U MOCIEHOBATENILHOCTh OTHENILHBIX paboT.
OHU NOKA3EIBAIOTCS, KaK MPaBMiIo, Ha uHelHO! nuarpamme (puc. 1.9). Ilpu stom
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1.4. Obpaszosanue 6 obracmu cmpoumenscmea

MPOEKTUPYeMast ITPONOIKUTELHOCTH pabOT 0603HAUACTCS LIBE THHIMU JIAHUAMIL. J11s1 KOH-
TPOJIA MOXHO HAHECTU Ha ITaH HCHCTBUTEBHYIO IPOAOLKUTEIBHOCT PaboT.

W3 KaneHIapHoro miaHa Takke BHIHO, KOTna, HAIIPUMED, KAMEHIIMKYA MOTYT IO~
KJII0YaThest K paboTe 1ociie MpOoKJIaaKy TpyO UIst OTOIUICHMSI, Ta30CHAOKCHIMS, BOLO-
CHaOXeHWsA W KaHAMM3AIMM JUIS 3a/IeJIKU OTBEPCTMi B CTeHaxX. Takke MOXHO YBUICTD,
KOTJIa, HApUMeEpP, MOXET HAYaThCsl MOHTAX OaTapeil OTOILICHHS, PAKOBMH M BAHH.

1.4. O6pasoeaHue B obnactu cTpouUTenbCTEA

[IpodeccuoHanpbHOEe 06pa3oBaHue B 00JIACTA CTPOUTENILCTBA MPONUIBONUTCS 11O
CTYNICHYATOI CcXeMe B OONACTU OCHOBHBIX CTPOUTCIBHBIX pabOT B CHIEIHAIBHEIX
obpasoBaTebHBIX YUPEXACHUNX, B NMPOGECCUOHANIBHEIX YYMJIHIAX ¥ B Mexdup-

I ), I ! [~ 1
KameHLivk CTpouTei-ROpOXHUK l NrotHrk-cTonsp
OKoHYaHue BETOHLYWK CrpouTers kananos | Litykatyp
?o'fﬁzﬁgzgcﬁiﬁ‘;;:' MOHTaXHMK IECoB CTpomenb—nyTeeu TinuTouswk, ykapuk
10 ONPENENEHHON Boaurens CTpOMTENLHbIX CrpouTent-npoKNaaumK TINUT U MO3aUKI
npotheccum MaLuvH L 1pyBonpososios Yknapuuk crsumek
TPOUTENb KONOJUEE '
e o — o s =7

A A A

Creluanuaeyus B OTAENbHbIX Npotheccusx

HagseMHoe cTpouTenLCTBO MogsemMHoe CTPOUTENLCTBO Orpenxa

B vavectae obyyaemoro: B 10-4enensroil npodeccuoHanstolt wkone*
B 4-HezienbHOM Mex(pUpMeHHoM yuebHoM koMbBuHare®
8 38-HeernbHoM npotheccuoHankHoM yuebHoM npennpusaTn®

OkoHvaHve pabosiero Hafg3eMHoro paboyero nof3eMHoro E
B KAYECTBE CTpoUTENbCTBZ ‘ CTPOUTENLCTRA paboyerc-otpenoumka |

== —— - =

A\ A\ A

TpogeccuoransHoe obpasosatue B obnacTax

2.
2-itog
obyieHus

HagiemHoe cTpouUTenLCTEO MNoazemHoe CrpouTensCTBO Orgenxa

B kauecree oby4aemoro: B 13-HefentHoit npodeccuoHansRoM Likone®
B 13-HepensHoM MexdmpmeHHom y4eBHoM kombuHate*
B 26-HeenLHOM NpoheccroHenbHOM yHeBHOM NpeanpusT™

Basosoe obpasosanme B oBnact crpouTentCTBa Ais BCeX Rpodeccuit

1.
1-iirog
obyueHua

B kauecTse yuenmka: BO, HOfOéM‘{HOM NPOtHECCHOHANBHON LUKONE Nk
B obieobpaaosaTentHoil Wwkone B rof basosoro
npotheccroHentHore cbpazosanms

B kauecTBe obyyaemoro: g 16-HegenkHoi npodeccuoranbHoi Wkone*
B 17-HefensHom MexbupmeHHom yuebHom komBurate*
B 19-#efientHOM npodreccuoHanbHoM yuebHom npeanpustuy’

* Kormuyectso yueBHbIX Hepenb MOXET BbiTo PasnuiHbiM.

Puc. 1.10. O6pasosanue B npodeccHOHaIBHO 06N1actit «CTPOUTENIBCTBO
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MEHHBIX YYeOHBIX KOMOWHATAX CTpOUTENbHOI oTpacnu (puc. 1.10). O6yueHue nmpo-
JIOJDKAeTCsl, KaK 1paBuilo, 3 roxa. B nepBolii ron Bepetcs 6azoBoe obyuyenue. Ha Bro-
PpoM rony oOyJeHUS IONKIIOYACTCS MPodeCCHOHAIEHOC OOYYEHHE B 00JIACTH HAI3EM-
HOTO WY IOA3¢MHOIO CTpoUTENbCTRA. Ilocye BTOporo roma ooyieHue y4alerocs B
Ka4yeCcTBE pabo4ero B 00JIaCTU HAA3EMHOTO WM MOJI3EMHOIO CTPOUTENBCTBA HIIN Pa-
00YEro-OTICTOYHHKA MOXET OBITh 3aKOHUYEHO. TpeTuil ron oGyuyeHUsI CITYXUT JIs
crenUaM3aluy, HanpuMep B ipodeccn KaMeHIuKa Wiy 6etoHmuka. Iocne oKoH-
YaHUS TPEXJIETHETO OOYICHUSI y4alIHIics MOXET COaTh 3K3aMEH Ha 3BaHUE I1OIMAacTe-
phbst 1t pabouero 1o mpodeccun. [logMacTephe B OCHOBHBIX CTPOUTEIILHBIX ITpodec-
CHSIX Ha3bIBaeTCs pabodyuM 110 npodeccun.

JlanpHelee 00pa3oBaHKe Ha MacTepa WM TEXHUKA BOSMOXHO TOJIBKO B rpodec-
cyoHanbHOM yumumie. ObyyeHue B NpoeCCUOHAILHON BBICIICH IIKOJIE UK B TEX-
HUYCCKOM YHUBEPCUTETE 1I03BOJIAET NOJIyYUTh NPOeCcCHIo IUINIOMUPOBAHHOTO WH-
JKEHEpa IO OIpeneneHHOMY NpOodeCCUOHATEHOMY HAIPABICHUIO.



rN1ABA 2

ECTECTBEHHO-HAYY4HbIE
OCHOBbI CTPOUTEJNIbCTBA

B crpoutenbcTBe OOJBIIOE KOJMMYECTBO pa3HBIX CTPOUTENBHHX MaTepUaloB ¢ IIOMO-
IIBI0 OITpECNICHHBIX TEXHOJOIMi IIpeBpallacTcs B 30aHUC WM COOPYXEHUE. DTO
TpeOyeT 3HaHUil 0 CBOWCTBAX CTPOUTCIIBHBIX MAaTepHaioB U O IIPOLIECCAX, MPOHCX0-
JSIIUX 1IpY MX nepepabotke. OcHOBOI Asi 3TOTO ABASIOTCA TaKUE €CTECTBEHHBIC
nayku, kak DU3UKA, XMUMUS, a takxe DJJEKTPOTEXHHMKA.

Ipu Bo3BEACHUM 3TaHUS WIH COOPYKCHHS HEOOXOMMMO YUHTBHIBATE OONBILIOE YHC-

JIO XUMHYECCKHUX 1 (I)I/IBI/I'{GCKI/IX IpoLecCoB.

2.1. XumMmyeckme OCHOBBI

XuMuSA 3aHUMaETCA OCTPOECHHEM, COCTaBOM, U3rOTORJICHHEM M CBOMCTBAMU MaTepy-
JIOB, a TaKX€ X IMPEBPALCHUSAMH M IIPOUCXOASIINMH IIPU 5TOM IPpOLECCaMU.

2.1.1. Teqao u eewmecmeo

Kaxnmoe Tteno, Oyay4u TBEPABLIM, XHUIKHM
WK ra3000pa3HbIM, 3aHUMAET IIpOCTpaH-
ctBO. TaMm, T/Ie HaxooUTCs OOHO TENO, HE
MOXET HaXOJUTLCS OMHOBPEMEHHO BTOPOS
Teno. Kaxmoe Teno cocTOUT M3 OHOTO oI~
PEICIICHHOIO BEIECTBA, HA3BIBAEMOTO TaK~
xe Matepueil. [lousaTusa «Teno» m «Beie-
CTBO» IEPECEKAIOTCS U MO3TOMY HpUMe-
HSIIOTCS YacTO OfHO3HaYHO (puc. 2.1).

Kaxgoe Teno 3anuMaeTr onpeneieHHoe
IIPOCTPAHCTBO U COCTOUT U3 OIIPEHEIICH-
Horo BeriecTBa. Kaxnoe BeiecTBo 3aHu-
MaeT NPOCTPAHCTBO M 00pa3yeT, TAKUM 00—
pasoM, Teo. Tena u BelecTBa MOTYT pas3-
JIMYATBCS 10 CBOMM CBOMCTBAM.
CBOJVICTBA TEJI B OCHOBHOM BKIJIIO-
4aloT:

* (hopMy arperaTHOro COCTOStHUSA;

* 00BbeM;

® SHEPreTMYECKOE COCTOSHME.
CBOVICTBA BEIIECTB B 0CHOBHOM
BKJIOYAIOT:

® CrocOOHOCTh K PEakIaM C IpPyTH-

MU BELIECTBAMU;

Beuectsa Tena

-
Aepeso

[lepeBsHHan 6anka

< @

CrexnanHan wiaita

CTexno

Cranb

HECTb

CranbHoit meT

@

Berounan KONOHHa

Getod

nnacmacca

CMHTeTMHeCKBﬁ

aopa

BopgaHol nap

CaoitcTea BelecTs Caoitctea Ten
TOPHHUE, HEFOPIYHE, KUCTIbIE, TBEPALIE, XifJKMe,
NIPECHBIE, BKYCHBIE, XOPOLLO rasoobpestisie, XONogHbIE,
NaxHyL{ne, NnoXo naxHylme, Tenneie, TAXeNbie, Nenme.

|| FACBUTHIE, HERAOBUTLIE, fonslume, Manexkk1e,
YCTORUBLIE RPOTHB KOPPO3UM, FIOKORLUMECH, HAXORAMECH | |

pasbefalonve, pasnaraio-
L{MECH, XOPOLIO BCTYRANL]

B ABUXeERU, B BUIS
3

B peakyuu

Y A

Puc. 2.1. Tena u Betectsa (IIpUMepEI)




@ Inaea 2. Ecmecmeenno-nay4hbie 0CHOGbL CPOUMEAbCEGa

® 3ammax U BKYC;
® YCTOMYUBOCTB IPOTUB KOPPO3MU.

Du3uKa 3aHUMACTCS COCTOAHUEM TeJl M U3MEHEHUEM UX arperaTHBIX COCTOS-
Hui mpu dusuyeckux mpoueccax. CocTaB BEIECTB IMPU 3TOM HE U3MEHSIETCS..

XuUMUS 32HUMAETCH BEILECTBAMY, X COCTABOM M CBOMCTBAMU, 4 TAKKE BEIIICCTBCH-
HBbIMU H3MEHCHUSIMU ITPH XUMIYECKHUX POLIECCaX.

2.1.2. Xumuuecxue u uszunecrue npoveccot

2.1.2. 1. Xumuueckuii npouecc

IIpu xuMHUYeCcKNX IIpoLeccax U3 OMHOIC UM HECKONBKUX MCXOIHBIX MATCPHA/IOB I10-
JIy4aroTcs HOBBIE BELIECTBA € ITOJHOCTLIO IPYTMMM CBOMCTBAMH, OTNUYHBIMUA OT UC-

[syokvich
ymepopa TMpuekumtol ponvik

_ s — i __V ——————— = |
- CranbHoit SO
4 apMATYpHbIN 1 N
- CTEpKEHb o
WasecTHAK Hoxeran
V3BECTL ———

W3 useectHsara npy obxure ronyyaerca Tapenka (wwanba) : WarubHblit ponuk
BSXYLUEE BELECTBO HOKEHAN U3BECTL

pu varube vsmeHseTca (bopma CTanbHOIC CTePHHS

T

eYOKUCH
© @{/‘]my:pona
0]

© Conije

Caxap u
Kpaxman

£ y .
g
B nvCTbSX PACTEHWY M3 PACTBOPEHHbIX B BOJE LA

MiHepasbHbIX COnedt U IBYOKUCH yrneposa

MuHeparibHbie conn

TnrarensHsie
BellecTza

BOSHUKAIOT CaXap W kpaxmal Tpy NOABEMe USMEHSETCA NONOXEHVE 1 SHEPTETUYECKOS
. cocTonHve 6anok
Hupvit o o fa3006-
oTeepauTenh o o° pasmoe
Crioi CUHTETMECKOI Hupoctb o o CocToskve
& Cwewars CMOIbt TBEPABIY, ; =y o7~

HEPACTBOPUMBIV,
[lams 3atBepaeT> He NNABALLMICA

W13 XNLIKiAX ¥ pACTBOPUMBIX KOMINOHEHTOR MONy4aeTca
Taepm;m Hepamsopmbm W HEnNaBALLWACA CHown Mpu HarpesaHWW U3MEHAETCH arperarHoe COCronxue BOfbl,

CUHTETUHECKOH CMOJTBI OHa fpespaiyaeTca 8 nap

Pue. 2.2. Xumuueckue npoueccel (mpyumepbl)  Puc. 2.3. Gusuyeckue Iponeccs! (IIpHMepbl)



XO[IHBIX BeuecTB (puc. 2.2). [pu XU-
MHNYECKHMX IMTPOLUECCAX BosHHU-
KaeT HOBOE BEIIECTBO.

2.1.2.2. Quzuueckuil npoyecc

Ipu OUINYECKHUX IIPOLEC-
CAX He BO3HHUK4E€T HOBOEC Belle-
cTtBo. M3MeHsieTcss arperatHoe CO-
CTOSIHME, MOJIOXEHUE UMW BEIUYU-
Ha BeLlecTBa WU Tela (puc. 2.3).
IIpu pm3zuveckoM Mmpouecce u3Me-
HSETCSI COCTOSTHUEC BEILECTBAa, Bellle-
CTBO OCTAaeTCH MPEXKHUM.

2. 1. Xumuueckue ocrogut

I'paryriomer-
purHecKwi
cocTas

Necok

Boga pna
3aTBOPEHMS

{
\
\

Wapects

VisecTrosbiit
pacTeop

OKHCE
E;gwm Hora
2.1.3. Buowt mamepuaiog
KpemHumi | Bonopon—|
Ilo cocTaBy MaTepuaioB pa3INyaioTcs
CMECH WM CMECH MATEPUAJIOB, XUMH- figrenes l ficoopad l Eaapeon l
yecKHe COSIUMHEHUS U JIEMEHTHI WU
OCHOBHBIE BEIIICCTBA. Cwecs
(cmech mate- Xumuueckue Xumudeckue
pmanoa) coeguHenRun BNEMEHTHI
- I N [

CocToAT U3 MHOTHX Pa3JIMYHBIX OT-
JenbHBIX MatepuaioB. CMmecu, HaIllpy-
MEP U3BECTKOBBII pacTBOP, ITO3BOJISIOT
C ITOMOIIBIO (PUBUKO-MEXaHWYCCKOM TeXHOJNOTHHU Pa3IoXUTh ce0sl Ha OTOEJIbHBIC BE-
1IECTBA — MECOK, BOMY Y U3BeCThb (puc. 2.4). MU3NKO-MEXaHUYCCKIC METOOB! pasiese-
HUS — 39T0, HAIPUMEP, AMCTIUUIALUS, BHITApUBAHWE, (DMJIETPOBAHME U OTCTAUBAHKC.

Puc. 2.4. Buasl BeillecTB

XUMUHECKUWE COEOUHEHNA

CocTosT, 10 MEHBIICIH Mepe, U3 IBYX pa3sJUYHbIX OCHOBHBIX BELICCTB WIU
3JIeMEHTOB. XUMHYECKHE COCAVHCHHS HE MOTYT OBITb Pa3IOXEHLI HA OTHACIbHBIC
3JIEMEHTHI C ITOMOILIBIO (PH3NKO-MEXaHUYECKHUX MPOoIeccoB. TONBKO ¢ MOMOIIBIO
XUMHUYECKMX METOAOB MOXHO PasIOXATh UX HA OTAECHbHEBIC 3JIEMEHTHI, KaK, Ha-
IpUMeEp, ABYOKKMCH KATbLMS Ha KajibLUWi, KUCIOpoa 1 Bogopoa (cM. puc. 2.4).

XUMWHECKIWE 3fIEMEHTHI

Ha3zwiBaeMbie TaKXe OCHOBHBIMH BEILECTBAMU, 9TO BEINECTBA, KOTOPHIC HE MO-
ryT OBITH Pa3iOXKEHBI Ha COCTABJISIOLIME HU C ITOMOILBIO (DPU3UKO-MEXaHUYECKUX,
HU C MTOMOULIBIO XUMHYECKUX METOAOB, KaK, HanpuMep, KPEeMHHH 1 KUCIOPOX
(cMm. puc. 2.4).

2.1.4. Xumuuecrue saemenmoi

BenrecTBa, KOTOpEIE HE MOTYT OOJBIUE OBITH PA3IOXEHB] HA OTACHBHBIE JIEMEHTEHI,
HA3bIBAIOT XUMHUYECKHMU JIEMEHTAMI UM OCHOBHBIMU BEIIECTBAMMU.
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Tabnuua 2.1. HaumeHoBaHue u kpaTkoe 0603Ha-
YeHVe BaXKHeMnX 3rIEMEHTOB
Kpatkoe Kpatkoe
Haseanve obosHa- HaseaHue o6o3Ha-
yeHue YeHue
MeTannul MeTannel
AnioMUHMKiA Al Banapuit \"
Ceunrey Pb Bonsthpam w
Xpom Cr LinHK Zn
Keneso Fe Onoso Sn
Sornoto Au Hemertannst
ianvm . 2 AproH Ar
Kazbuuu Ca Xnop Cl
obansT 0 ®rop E
Meps Cu o
» lenwit He
Marnuit Mg
Yrrepon, (o}
MapranHey, Mn
HeoH Ne
Monvéper Mo
= docop P
Harpuit Na i o
Hukens Ni METIOROR s
HuoGuii No | CeP3 N
Mnatuna Pt Raar "
P1yTh Hg Bopopon
Cepebpo Ag MNonymeTannet
TanTan Ta KpemHun Si
Turan Ti CeneH Se

CymectByer 92 NpuUpPOIHBIX 3J¢-
MEHT4, U3 KOTOPHIX COCTOSIT BCE BEIlle-
crBa Ha 3emire. 17 2JIEeMEHTOB MOJIyde-
HBbI UCKYCCTBEHHBIM ITyTeM. V3 1nipu-
POIHBIX 3JeMeHTOB 66 — MeTanh,
16 — neMeTamiel 11 6 —MONYMETAJIIIEL.
METAJIJIDbI GrecTaT v sIBISIIOTCS XO-
POLIMMU ITPOBOJHUKAMU IJNEKTPUYEC-
koro Toka U teruia. HEMETAJJIHI B
OCHOBHOM Ta3000pasHEIC, ITPEUMYIIe-
CTBEHHO IUBJIEKTPUKU U IJIOXUE ITPO-
BOIHWKY TeIlIa, KaK, HallpuMep, cepa.
IOJYMETAJIJIBI MoryT uMerh Kak
METAIMYECKUE, TAK U HeMeTaJlInyec-
KU€ CBOHCTBa, KakK, HallpuMep, KpeM-
HUM U CEJICH.

BemMeHTH 0003HAYAIOTCH B OCHOB-
HOM KpaTKMMH O0003HAYCHUSMH, KO-~
TOPBIE ABISIOTCS IIPOU3BOAHBIMU OT UX
IPEYECKOTO VUIM JIATHMHCKOTO HAa3BaHHS
(tabmn. 2.1).

XuUMUICcKUE IEMEHTBI COCTOST U3

aTOMOB. ATOMEL OMMPpEACNECHHBIX 3IEMCHTOB OAMHAKOBEI [IPYI C APYTOM. Pazmuneie
CBOMCTBA 3JIEMECHTOB 1103TOMY ODBACHAIOTCS Pa3NUYHBIM CTPOCHHEM HX aTOMOB

(puc. 2.5).

ATOMbI

Menpbyaiiimme YacTHYKU MaTepUM, PACWICHEHHE KOTOPLIX HEBO3MOXHO (Pusmyec-
KMMM WM XUMUYECKMMY METOAAMU, HA3LIBAIOTCS aTOMaMU.

ATOMBI TaK MaJibl, YTO OHY HeBUIUMEL. [lo3TOMY CTpOoeHUE aTOMOB M ITpoliec-
CHI, IPOMCXOAANINE B aTOMAaX, JIOIH MMPEACTaBISIOT C MTOMOINBIO Mopeeit. I1o mo-
Jenu maTckKoro ecrectpoucibtarens Hunbvca Bopa (1885—1962) aToMB UMEIOT
mapoobpasHoe CTPOEHME U COCTOSAT M3 0DONOYKU aTOMa U aTOMHOIO sApa

(cM. puc. 2.5).
. e JluaMeTp aTOMHON O0ONOYKU —
TOMbi Meay
OOOOO 0,0000001 MM.
% OO000Q * JluaMeTp aTOMHOTO sifipa —
semmere QOOOQ) 0,000000000001 MM (puc. 2.6).
OOOO0 ’ (Dsae: 7.6)
gﬁr%ﬂ:% fx%%%ﬁ ATOM Mefn inemem megb ATOMHOE SI0PO
\TOMb! yrh a
Tpagpur 00 O * Haxomutcsi B LEHTPE aTtoma.
Yeenusicine OO0 | » 3axumoyaeT B ceGe ITOYTH BCIO
5 OOOA00 MacCy aToMa.
\TOM Yrnepoda 3nemeHT yrnepor
e CocTouT 13 HYKJIOHOB WJIM KHP-

Puc. 2.5. ATOMBI B XUMMYECKUX STTeMEHTAX

IIMYMUKOB aTOMHOIO A/Apa.



Hyxknoubsl mnompa3gensioTcss Ha
ITPOTOHDBI, 3apsixeHHBIE ITOJOXM-
TCNBHBIM 3JICKTPUYCCKIM 3apsAaoM, U
HEVITPOHBI, KOTOpHIE 3J€KTPUYEC-
KU HEUTpanbHbl. Sapa aTOMOB MOTYT
COCTOATH U3 HECKOJBKUX IIPOTOHOB U
HeliTpoHoB (puc. 2.7).

e MaccoBoe YMCIO WU YUCIO
HYKJIOHOB PaBHO YHCJY ITPO-
TOHOB U HEHUTPOHOB B aTOME.

e JlopsokoBOC YUCNO WM BEIW-
YyuHA 3apgfa gapa paBHO 9yc-
JIy IpOTOHOB B aTOMHOM SIfipe.

ATOM renus unu 3JEMEHT Teiuii
UMeEET ITOPSAKOBOE YUCHO 2 U MAaCCOBOE
Yucso 4. ATOM yIiiepona Wwin 3JMEMEeHT
YIIEPOA UMeeT TIOPSIIKOBOE YUCNO 6 1
MaccoBoe yucio 12 (puc. 2.8).

OBOJIOHKA ATOMA

Obonoyka atoma oOpa3oBana
SJIEKTPOHAMM. Onu Bpamamorcs ¢
OONBIIOK CKOPOCTHIO B IIapoobpaznoit
objlacTu BOKPYT aTOMHOTO siipa. DTy
00J1acTh Ha3BIBAIOT 3JIEKTPOHHON 060-
JIOYKO# atoMma (puc. 2.9).

DNEeKTPOHBI UMEIOT OTPULIATE b~
HHBI 9IEKTPUYCCKUTL 3apsaa B 00N1agatoT
O4YeHb MaJiol Maccoii. OTpuLaTENbLHBIN
3apsIl COOTBETCTBYET IO BEIWYMHE MO~
JIOXUTENFHOMY 3apsify IIPOTOHOB B
sape atoMa. B aTome YMCIO 3JMEKTpOo-
HOB U IIPOTOHOB OOWHAKOBO, aTOM ITO
OTHOIIICHHMIO K BHEIIHEH cpene sipsi-
€TCS 3JEKTpUIECKU HEeUTpanbHLIM. C
NOMOIIBI0O TPOTHBOIONOXHBIX ITI0
3HaKy 3apsAagoB 3NCKTPOHBI YICPXKH-
BAIOTCH HA CBOUX OpbOuTax

2.1. Xumuueckue ocroewl \)

[vameTp roriosku
Wbt

Wrna

Linvka
CrOPTINOWAAKKA
OBonouka atoma

HAapo atoma

Puc. 2.6. Monens aToMa B CpaBHUTEJIbHBIX pa3-
Mepax

Nporon Helirpor
@ SNEKTPYMECKH O SNEKTPUHEcKH
FIONOXUTENEH HEWTparneH
R O o
Cia, )

(8) 2 nporoxa ‘99, 6 npoToHoR
2 HelTpoHa e?’ﬂ 6 Heitrporos
4 HyKkrnoxa 12 Hyknotos

Puc. 2.7. CrpoeHue aTOMHOTO sipa

Maccoroe

“Meno Mnv

YMCNIO HYKMOHOB Koatios
0b03HAMEHVE
3nemMeHTa

MNopsipkosoe

WICTO Mk

BanMmHa

3apana Agpa

Puc. 2.8. O603HaueHMe yriiepoaa

TlpoCTpaHCTBEHHOE NPEACTaBNeHME  YMpOLERHOE npeacTaanskue

@ 3NeKTPOH 3NEKTPHYECKA
oTpryateneH

@ MpoToH BneKTpryeckm
TIONOKATENEH

AromHan obonguka ATOMHOE 5p0

3nextpoH  AnekTpoHHan
obonouka

Puc. 2.9. Mogens atoma reius

DNEKTPOHBI TPYTIITUPYIOTCS B JICKTPOHHBIC 000JIOYKE, KOTOPBIX BOKPYT SIIPa MOXKET
ObITb 10 ceMI. OHUM HAXOOSITCH OT SI{pa Ha pas3IMUHBIX pACCTOSIHUSX. B KX 0 951eKTpoH-
HO# 0007104YKe MOXET OBITb ONpPeAeIcHHOEe MAaKCHMAJIBHOE YHCIIO 3JIeKTPOHOB. Bo BHYT-
peHHeli 000J104Ke MOXET ObITh 2 3JIeKTPOHA, BO BTopoil — 8, B TpeTheil — 18, ogHako Bo
BHELIHEH 000/104Ke X MOXeT ObITh Toxke 8 (puc. 2.10).
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LBy xo60nouKoBbI TpexobonouKoBbiit ATOMHASA MACCA
S,

[Ipu ompeneneHUU Macchl aToMa
OYCHBb MaJiasi Macca 3JICKTPOHOB HE YIH-
ThIBaeTcsA. Macca aToMa BOEOpoOa WUiu
npotoHa cocrasiser 1,67-10-% r. Dra
BeIMUMHA OoYeHb Mana. [TostoMy ec 3a-
meHsioT yuciaoM 1,008 unum 1. Tak xak
Macca IPOTOHA paBHa Macce HEWTPOHa,
TO aTOMHAs Macca APYTUX 9JIEMEHTOB BO
MHOTO pa3 0osbliie 3Toro yucha. [Toaro-
Puc. 2.10. Usobpaxenue MHOrOOOOJIOUKOBOIO My e¢ HA3BIBAIOT OTHOCUTEJILHOM

@O

©

Yinepon AnomuHwii

L ATOMHOM MACCOM (maccoBeiM
yucaom). OTHOCUTENIbHAS aTOMHAS Mac-
Tabnuua 2.2. OTHoCcUTEnNbHAs AaTOMHas macca
HEKOTOPLIX SNEMEHTOB ca aToMa KHCcJIopona ¢ 16 HyKJIoHaMu co-
oromerr | ATomras oremeny | Atowwan | CTaBIsICT 15,999 unu 16 (tabn. 2.2).
e - Mecos ITpy OIMHAKOBOM KOJIIMYECTBE aTO-
Binepon 1,508 Amow’im o MOB KaKoro-Jimbo 3J1eMeHTa, a KIMEHHO
Ymepog 12,001 Kanbupit 40,08 "
Asot 14,007 | Xeneso 55,85 npu 6,02205 - 10% (1 Monb), oTHOCH-
Kucnopon 15,999 | Ceurey 207,19 TEJIbHAS aTOMHAS1 Macca COOTBETCTBYET
€ro aTOMHOM Macce B rpaMmax (MoJIsip-
Has Macca).
ATOMHOE spo ATomHoe sppo ATOMHOE AP0
£ >
.&%{b ‘?P’ N30TOMbl
9‘0‘ 0‘ % ATOMBI OIpPEeACNEHHOTO 3IEMEHTA,
<
12C 13C MC HallpuMep yniepona, UMEIOT OMHAKO-
6 6 6 BO€ YMCIO MpoTOHOB. OIHAKO YUCIO
Heltrporoe 6 HeitrpoHos 7 He#nrpoHos 8 o
TpoToHoB 6 TporoHop 6 MporoHos 6 HEUTPOHOB MOXET OBITH pPa3HbBIM
Hyknotos 12 Hyknosop 13 Hyknoros 14 (pI/IC. 2.1 1).
Kparkue oBoaaeHws: ATOMEI OIHOIO U TOFO X€ 3JIEMCHTA
C12 C13 C14 C pPa3HBIM KOJIMYECTBOM HEWTPOHOB Ha-

3BIBAIOT W30TONAMHU.

HNzotonsl, Hanpumep, yriepona
VMEIOT OAVHAKOBBEIE XMMUYECKHE CBOMCTBA, HO pasHble Macchl. ITouTu Bce 31eMEHTH
00pa3zyioT N30TOIBI, HO TOJIBKO B OTPAHWYEHHOM KOMYECTBE.

Puc. 2.11. Vzorons! yrnepona

PAOVOAKTUBHOCTDL

H30TO0IEI HEKOTOPEIX 3EMEHTOB, HanpuMep panus (Ra 226), ypana (U 235), yrie-
pona (C 14), nairyyarot sHepruio. I1pu 3ToM aToMHBIC Sipa paciiafaroTcsa. DTo CBOM-
CTBO HA3bIBACTCS PaIUOAKTUBHOCTHIO. [Ipu 3TOM paznuyaior anbdha-, 6eta- u ram-
ma-nyum (puc. 2.12). Amuda-nyau coctoar u3 apep renua. Cocrosmme U3 3J0eKT-
POHOB 0€Ta-Iy4YH MPOHU3BIBAIOT CTAJIBHBIC JIUCTHI UM CBUHLIOBHIE IUIACTUHBI TOJ-
muHOU 1o 1 MM. N'aMMa-Jyyu ¢ OYeHb MaNoOW IJIMHOUM BOJIHBI BO3HUKAIOT IpU
npespainenusax spa. OHY OPOHUKAIOT Yepe3 0eTOHHbIC CTCHH TONIIVHON B METP U
MOTYT OBITH OCTAHOBJICHE! TOJIBKO OYEHB TOJICTHIMU CBUHLIOBBIMU JUcTaMu. OB
OYECHbBb OMACHBI JJIS1 YEJIOBEKA W IMPUBOIAT K Pa3pyLICHUIO TKaHel.



PanvoakTuBHBIE MaTepUasbl MPU-
MEHSIOT B TEXHMKE, HArTprMep JUIsT KOH-
TPOJISi TOJILMHB MaTepyaia Ipy U3ro-
TOBJICHWMM Oymaru, ¢onsry, IieHOK U
JINCTOBBIX METAJUTMYECKVX MATEPUAJIOB.

2.1.4.1. Ilepuoduueckas
cucmema 3NemMeHmoe

Ecnu mccnenosaTh cBOCTBA 31IEMEH-
TOB B IOPAAKE UX aTOMHBIX 3apsaj0B,
TO MOXHO 3aME€THUTH, YTO IMTOYTU OOH-

2. 1. Xumuueckue ocrogbl \Q)

oL- TTyum

Appa renua

PaavoarTusHbii
matepuan

Y- nyuu

3neKTPOMarHUTHbIE
BOMHLE

Q. B-nyun

3NeKTPOHBI

Puc. 2.12. PamyuoakTUBHOE U3TyIeHHE

HaKOBbI€ CBOWCTBa MEpUOAMYECKHU MOBTOPSIOTCS depes 8 anmeMenToB. Ilpu sToM
noistyyaercsi 7 ctpouek unu nepnofos. Ilepuon 3, nanpumMep, 0ObEIUHSIET DJAEMEH -

Thl OT HATpUs Mo aproHa (puc. 2.13).

Ecnu pacnonoxuts 7 nepyoaoB TakK, 4TO 3JIEMEHTHI ¢ OTWHAKOBBIMY CBOMCTBA~
MM OyoyT CTOSITH OHW MOI OPYIMMU, TO IMONYYUTCH 8 BePTUKAJIBHBIX KOJOHOK
wim maBHeix rpymn ot I o VIII (ta6n. 2.3).

nasHbie rpynns

~=— [lepuogbl —s=

Puc. 2.13. Bnements! nepuoaa 3 ot 1 1o 8 HapyXHBIX 37IEKTPOHOB

Tabnuua 2.3. NMepuoauyeckasi cucTema aNEeMeHTOB (cokpaLleHHas)

B

g r.’—;?—.ﬁ,l,e Noprpynane MagHble rpynnu

=
t [ n {wa wvalva|viafvial vma  Jia [wa [ w jv [ v v [vi|vu
1 ; 2

1 H O6o3navenvs: METarinis He
\.o:;m 7 5 - Moprakoeoe uKucno Hemerannb 5 5 7 g 3 ‘103

2 | Li {Be O +— Kparkoe oboanavenve romymeranns | B | C | N | O | F [Ne
6939 | o012 LS S 10411 {1201 | 14007 | 15999 [ 12908 [ 20183
1 | 12 e Lol 13 [14 |15 [ 16 | 17 | 18

3 |Na|Mg| , g Al |Si|P|S Cl | Ar
22,989 {24312 Bce u30Tonbl STOM [Pkl Pa/MOAKTUBHbY 26982 | 28,086 | 30974 | 22,064 | 35492 | 39,948
19 |20 |21 |22 |23 |24 |25 {26 {27 {28 |29 |30 |31 |32 |33 ;34 |35 |36

4 |K|Ca|Sc|Ti |V |Cr|Mn Fe |Co |Ni|CuiZn |Ga|Ge |As |Se |Br Kr
30,102 | 40,08 44956 | 479 |60.942 {51,996 (54939 |55847 [66933 | 6871 | 635e | 6537 | 6972 [ 7280 | 7492 | 7895 |79.900 | 8380
37 |38 [ 39 (40 [ 41 |42 |43 |44 |45 [ 46 [ 47 | 48 | 49 [ BO [ 61 | 52 | B3 | B4

5 [Rb|Sr|Y |{2Zr [INb{Mo|Tc |Ru |Rh |[Pd |Ag |Cd |In |Sn |Sb|Te | J |Xe
8547 | 87,62 {89,905 | 9122 {92908 | 9594 | %9 [100,07 {102905 [ 10604 [ 107,87 {11240 | 11482 | 11860 [ 12076 | 1276 | 1269 |131.30
55 66 (67 |72 |73 | 74 (75 |76 |77 |78 |79 | 80 | 81 | 82 |83* | 84* | 85* 86*

6 [Cs|Ba|La |Hf |[Ta|W |Re |Os| ir |Pt |Au Hg | Ti |Pb | Bi |Po |At |Rn
13290 | 137,34 | 1339 | 17849 |180,088 |183,948 | 1882 | 1902 | 1922 [ 186,08 [196.967 | 20059 | 20437 J207.992 {20898 | 20 | 200 | 202
87* | 88* | 89* |104* |105* |106* |107* |108* |108*

7 | Fr |Ra |Ac | Rf |Db |Sg |Bh |Hs Mt
223 [20605 | 227 [ 258 | 260 | 267 | 202 | 283 | 286
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PacrionoxeHune 31eMEHTOB MO UX CBOMCTBaM B 7 TOPHM30HTAJLHBIX [IEPHONOB U 8
BEPTUKAIBHBIX KOJOHOK WIH [JIaBHBIX Pyl HasbiBaercsi [IEPUOJMYECKON
CHUCTEMOW BJIEMEHTOB (co3nanHoii pycckuM yaeHsiM J1.M. MeHzeneeBbIM.
— Ilpumen. ped.).

Bb110 yCTaHOBIEHO, YTO 3JIEMEHTHI TJIABHBIX TPYII COAECPXAT Ha BHEITHEH
3JICKTPOHHOM opbuTe Kaxawlii pas oT 1 10 8 3JeKTPOHOB. DNEMEHTHI TNABHOMN
rpyms 1 uMmerot Beerma 1 BHemHui 3MeKTpoH. OHM BCce — METAIUIBI, 32 UCKITIOYC-
HUEM BOJOPOJ4, U CWIBHO PEarupyioT ¢ HEMETaJUIaMHM, Kak, HallpuMep, KUCIopon
WU XJIop. DneMeHTHl riaBHo# rpymmsl VIII uMeroT Ba BHeUIHER opbuTe 1o
8 anekTpoHoB. OHU NMPU KOMHATHOM TEMITepaType ra3000pa3Hble U HE COEIUHSIOT-
Cs ¢ IpYyrMMU 3NieMeHTaMH (MHEepTHBIC Ta3el). MeTamnbl HaxonaTcs B JIEBOM yacTH
IIEPUONMYCCKON CUCTEMBI, HEMETAUIBI — B MpaBoid. MeXay HUMM PacTioNOXeHbI
nonyMmerauibl. [lepuogyuueckas cucTteMa YETKO MOKA3bIBAET, YTO CBOHCTBA 3NEMEH-
TOB 3aBHCAT OT KOJUYECTBA JIEKTPOHOB HA MX BHEIIHWX OpbuTax.

ATOMBI 3JIEMEHTOB B IOATPYIIIAX UMEIOT 1 MM 2 BHENTHHX JICKTPOHA W pa3iu-
YaioTcs MO KONUYECTBY 2JMEKTPOHOB HA UX BHYTPEHHUX opouTax. CpoicTBa 3/1eMeH-
TOB B IMOATPYIIIAX UMEIOT BONBIIOE CXOACTBO, BCE OHM METaIBI (CM. Tabu. 2.3).

2.1.5. Xumunuecrue coedunenus

PaznuyHble aTOMBI WK 3JIEMEHTBI MOI'YT CBA3BIBATHCS MEXTy coboii. Bosnuxinee npu
STOM HOBOE BEIIECTBO HA3bIBAIOT XMMIYECKMM COSIMHEHUEM. DTO HOBOE BEILIECTBO MME-
€T COBCEM APYTHC CBOKMCTBA, YeM CBOLCTBA 3JIEMEHTOB, M3 KOTOPBIX OH cocTouT. Hanpu-
Mep, COeIMHsTIOTCsT onuH atoM Kuciopoia (O) ¢ neyms aromamu Bopopona (H) B onry
mMosnexyny sofibl (H,0). Xummdeckoe coeIMHEHNE BOIAa UMEET JIPYTHE CBOMCTBA, YEM 3J1e-
MEHTBI KHCTIOpOos U Bopopox (puc. 2.14).

Onxa MoJIeKyJia — 9TO Melb4yaii-

Monexyna Monekyna Monexyna
sofopoaa K4cnoposia BO/b!

Iask YyacTUYKa XMMUYIECKOTO COCHHE-
% Cp ()CD C% (%3 HUsi. Moekynbsl OQHOTO XUMUYeCKO-
+ > (Q IO COCOVHEHUS] OIMHAKOBHI.

Co 8 CX) %3 Y MHOTHX 3JIEMEHTOB OIPENEICHHOE
4 & 20 = i 4 H0 KONMYECTBO aTOMOB OOBEAMHEHO B MO-

| Sneverr | | Snewest | [ Xumseckoe coemene | JeKyJsl. VX HasBIBAIOT 3/IeMEHTAPHbI-
Boropon Kucriopo Bopa MM MOJNEKYJIaMH, HAIPUMEP KUCJIOPOH
C IBYMSl, @ cepa ¢ IECThI0 AaTOMaMMU.

Tonbko y MHEPTHBIX TA30B, HAIIPUMEDP
y TeNMsl, UMEIOTCSH OTAEJIbHBIC ATOMBI

00 O OC> (puc. 2.15). B MeTauIMIECKUX 3JICMCH-
OOO %Q) @ TaX aTOMBI 00pa3yloT KpUCTAJUIOTIONO00-

Puc. 2.14. XuMuyeckie coerHeHus (TipuMep)

HEIE COeAMHERMS YyacTiuek (puc. 2.16).

Tenwii H chnlopon 0, Cep? Ss KonuyecTBO aTOMOB OJTHOTO 3JIEMEHTA

r‘_'—ﬁ B MOJIEKYJIE€ MMOKa3bIBAETCHA B BHIEC WH-
OneMeHTapHbIe MONEKyTTbl

JIekca (HU3KO PacIioOXEHHOTO YKCIia)

Puc. 2.15. OTnebHble 1eMeHTH 1 anemenTap- OKOJO KPAaTKOrO 0OGO3HAYEHMS NEMEH-
HbIe MOJIEKYJIBL Ta, MPpUYEeM MHIECKC 1 OTCYTCTBYyET.




2.1. Xumuveckue oCHOGbL J

MPUMEPbLL:

CH 1 MoneKkyJla MeTaHa COCTOUT U3
1 aroma yrnepona u 4 aToMoB

KHCJIOPOJa;

4

NaCl 1 Monekyna xnopuaa HaTpHs

Harpuit Na Xerneso Fe
(moBapeHHag COJIb) COCTOUT K3 Sriiestr e
1 Monekynel HaTpus U | Mone-
KyJlbl XJiopa. Puc. 2.16. O6peaHEHNE YaCTHL]

Ipy XUMUIECKUX COSIUMHEHUAX ATOMBI CBSI3BIBAIOTCS Pa3IMIHBIM obpasoM. Pa3-
JIMYAIOT 00pa30BaHKe 3JCKTPOHHBIX Iap, 00pazoBaHye HOHOB M 00pa30BaHUEe METATIOB.

2.1.5.1. Obpazoeanue 3neKmpoHHbIX nAP

DeMEeHTHl, aTOMBI KOTOPBIX HA CBOUX 3JICKTPOHHBIX OPOUTAX MOJHOCTBIO YKOMIT-
JIEKTOBaHB! IO 8 3JEKTPOHOB, HE MMEIOT CKJIOHHOCTH COCAUHSTBCS C APYTUMU
sneMeHTaMu. OHM HaxonsaTcs B CTAOMABHOM COCTOSTHUM (MHEpPTHHIE rasbl). Die-
MEHTbI, KOTOPBLIE MMEIOT TOJBKO Ha 1 miu 2 3JIeKTpOHA MEHbIIE WK Oosibiine 8 Ha
CBOCIT BHEIITHEH OpOUTE, CTPEMATCS MEPEUTU B CTAGMIBHOC COCTOSIHME, U [O3TOMY
OYEHBb AKTWBHLI B PEAKILMAX C APYTUMU 3JIEMEHTAMU.

Ecnu, nanpumMep, 4 atomMa BOAOPOAa U 1 aTOM yTJIE€poOJa COCIMHSIOTCS BMeE-
CTE, TO KaXIbliA aTOM IIyTeM ITpHEMa MM OTAAYH ONHOTO 3JICKTPOHA W3 aTOM-
HOU 000N0YKU APYTOro HAIOJHUTH CBOIO 000M0YKY. DTO NpOUCXOOUT 3a cYET
TOTO, YTO K2 XJB 3JIEKTPOH BHEUIHEW OpOUTHI 00OJOYKMU aToMa OyAeT UcIroib-
30BaTbCSI COBMECTHO, a MMEGHHO ITapaMu OyIyT KPYTUTHCS BOKPYT aTOMHBIX SIIED,
U TeM caMbiM OHHM OyAyT CBSI3aHH B OJHY MOJIEKYNY MeTaHa. TakK KakK CBS3b
BO3HUKAET ¢ [MOMOIINBI0 COBMCCTHEIX 3JICKTPOHHBIX Hap, TO TaKOi BHI CBSA3M
HA3bIBAIOT COCAMHEHUEM 3JICKTPOHHBIMU napamu (puc. 2.17).

2.1.5.2. Hounas ceazv

Ecnu ot atoma oTaensieTcsi OOMH WIM HECKONBbKO 3JEKTPOHOB, TO €r0 3apsf
CTAHOBUTCS IMOJOXWUTENbHBIM. Ecnu, HAmpoTUB, aTOM MPUHMUMAET 3JEKTPOHBI,
TO OH CTAHOBUTCH 3JIEKTPUYECKU OTPULIATEIIBHBIM.

Bo3HupKIlipne Npy OTAaYe WU IpUEME JIEKTPOHOB IOJIOXMUTENbHBIE WIM OT-
pulatenbHbie YacTMYKU HasbBaloT MOHAMU, npuueM 3Hak 3apsiia 0603Haya-
€TCSl 3HAKAMU <«IUTIOC» WIM «MUHYC» CITpaBa CBEPXY OT KpaTKOro ooosHayenusi. Ha-

Puc. 2.17. Csi3b 3J1€KTpOHHBIMM ITapaMK
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Arom Na S Arom CI i Won Na*  Xnopua Hatpus Wou 1~

Puc. 2.18. Honnasi cBsi3b

npumMep, Na* (ImonoxkuTebHO 3apssKeHHbI MoH HaTpus) i Cl- (oTpuLaTeabHo 3a-
PSKEHHBIN MOH XJ10pa). YucIo 3apsnoB 0bo3ravaeTcs mudpoil psimom co 3HakoM. Ha-
npumep APt (TpoeKpaTHO TIONOXUTENBHO 3apsSKeHHBIN noH amomunust). MonkbI ¢
TIPOTUBOMNOIOXHLIMU 3apsSiIaMyl IPUTATUBAIOTCS OAPYT K APYTY ¥ TO3TOMY MOTYT CBSI-
3BIBATHCS APYT ¢ ApyroM. [Ipu obpa3oBaHu X10puaa HATPYA (ITOBapEeHHAs! COMb), Ha-
1pUMep, aTOM HATPHS OTAACT CBOI BHETITHUN 3JIEKTPOH aToMy xiopa (puc. 2.18). Ilpu
STOM MOYYACTCS HOJIOXUTEIIBHO 3aPSKEHHBINT WOH HATPUS U OTPULIATENIBHO 3apsi-
JKEHHBI MOH XJIOpa, KOTOPHIE 33 CYET CBOUX ITPOTU-
BOITOJIOXHBIX 3apsiiOB ITPUTATUBAIOTCS JIPYT K IPYry
U 00pa3yoT XMMUYECKOE COCIUHEHVE XJIOPUJT HATPUSL.
Dty cBsizk HazmBawwT MOHHOWM CBSA3BIO. Ona
MMEET MECTO B OCHOBHOM B COEIMHEHUSIX METAJLJIOB U
HeMeTanos (conu). Cunbl IPUTSKEHUS TPY HOHHOM
CBSI3U ICVICTBYIOT HE TOJIBKO MEXJTy ABYMSI VOHAMU,
HO U N0 BceM HanpasieHusiM. [Ipu aToM nonyuaercs
pereTyaroe, MOHHOE 00pa3oBaBye. DTa NOCTPOCHHAs
[0 TEOMETPUIECKIM 3aKOHAM ITPOCTPAHCTBEHHAS pe-
LIETKA TIPUBOAMUT K O0pa30BAHWIO ITPOUHBIX, OTPaHU-
Puc. 2.19. Kpuctamn nopaper- YEHHBIX POBHBIMM IUIOCKOCTSAMMU TeJl, HA3bIBAEGMBIX
HOM COJH KPUCTAJIJIAMMY (vomxHasi KpUcTaanudeckas pe-
meTKa) (puc. 2.19).

VioHbi HaTpHs Na*

{AoHe! xnopa Ci~

VoHbl Xeresa Fe?*
2.1.5.3. Coedunenus memannos
ATOMBI META/UIOB 00J1AIATOT Ha X BHELIIHMX OpOUTax B
OOJNBILIMHCTBE ClIy4aeB TONBKO HEOOJBITUM KOJIYe-
CTBOM 3JICKTPOHOB, KOTOPKIC IIPY TCCHOM PACITOJIOXKE-
HUU 3THUX aTOMOB OTIEISIOTCS OT HUX ¢ 00pa3oBaHueM
upoyHoro tena. [Ipu 3ToM 13 aTOMOB METAIIOB IMOJTY-
yaroTcs MOHBI MeTaLToB (puc. 2.20). DIeKTpOHHI Iepe-
Z@ MEMIAIOTCS MOAOOHO ra3y CBOOOIHO MEXIy WOHaMU
SriexTpoks!, ceoBopHo MeTa/IOB, KOTOpble MOXHO MPEACTABUTH ceOe KaK 1a-
i pooOpa3Hble YACTHUKM. 3a CYCT 3NEKTPUYECKUX CUIT
Puc. 2.20. Coeqnbenye mMetan- CLCTUICHUS OHU TECHO MPYXKVMAIOTCS JPYT K APYTY,
na (KPUCTAIT XeJe3a) MPUYEM 3CKTPOHBI YICPXKUBAIOTCS OKOJIO HUX KaK Ha




Kknero. Tak Kak CWITHI JISHCTBYIOT BO BCE
CTOPOHBI, TO MeTauTbl 00pasyoT KPH-
CTAJUTBI (MeTaysummyeckast KpUCTasliu-
4ecKasq penierka).

2.1.5.4. Basenmuocme

U3 kakux 3J1IeMEHTOB, U B KAKOM COOT-
HOIICHUH 3T 3JIEMEHTH! BCTYIIAIOT B XU~
MHYECKUE COSAMHEHMS, MOXHO IOHSTh
U3 XuMuyeckux opmyin. Ilpu sTom paz-
JIMYa0T CyMMUpYOIue (hOpMyIbl 1
cTpykTypHbIie opmynel. B CYMMAP-
HBIX dopmynax kpatkue 0003HAYEHYs
3JIEMEHTOB B OZJTHOM XUMHIYECKOM COEIIH-
HEHUU CJIEYIOT OOHO 3a apyrum. Pac-
NOJIOXKEHHEBIE 32 KPAaTKUMH 0003HAY SHM -
SIMH BHU3Y IIN(MPH NOKa3bIBAIOT, B Ka-
KOM YKCJIOBOM COOTHOIIICHNH CONIEPIKAT-
Csl aTOMBI 3JJEMEHTOB B XUMHYECKOM
coenurenur. B CYMMAPHBIX ©OP-
MVIJIAX kax[1blii aTOM IpelCTaBIeH OT-
nebHO. OHM MOTYT IMOKA3bIBAThH MOPs-
JIOK CBSI3M aTOMOB B TaKUX MOJIEKyJiax

2.1. Xumuueckue ocrogbt J

Ta6nuua 2.4. Bupsl ¢hopmyn

dopmyna
Bellecteo Cocraensiio-
CyMMapHas | CTpYKTypHas | LiMe qactv
Bopa H,0 H H 2 atoma H
\/
0 1 arom O
L 1arom C
®opmansgervp | HCHO H—C\ 2 atoma H
H 1 arom O
Cll
Tetpaxrnop- ca, c-c-c |1aomC
yrnepog ] 4 atoma ClI
Cl

Tabnuua 2.5. BaneHTHOCTM HEKOTOPbLIX

3rNnemMeHToB
BanentHocTs Mpumepn
OgHoeaneHTHuid | Na- K- Ag- Cu- H- Ci-
OeyxsaneHThuit | -Ca— —-Zn— —Pb- —Fe- -8~ -O-
| I | 1
TpexeaneHTHsIN Al Fe P N
/\ /\ /\ /\
| | | |
Yetuipexsanewt-| —-Pb- -Sn— —5- -C-
Wbl | | | |

(Ta6y1. 2.4). B XakoM 9UCIOBOM COOTHOIIEHHMM aTOMBI BCTYIIAIOT B XMMMYECKUE COCIIU-
HEHMS1, 3aBUCUT OT TOTO, CKOJIbKO BHEITHHX 3JIEKTPOHOB OHM MOTYT OTOATh, MPUHSTH
WM B39Th B COBMECTHOE HCHOB30BaHKe. D10 yncio HasbipaioT BAJJEHTHOCTDBIO
3JIEMEHTa, a2 OOMeHHBIE 31eKTpoHbl Hasbisaior BATEHTHBIMU SJIEKTPOHAMM.
B ctpykTypHBIX (hOpMyJiax BaJeHTHOCTb OO03HAYAIOT YUCIOM BAJIEHTHBIX INITPUXOB

(tab. 2.5).

2.1.5.5. Xumuueckue ypagHeHus.

HpI/I XMMHWYECKUX TTpoLeccax MacChl BEIIECCTB I1€pell XUMUYCCKUM IIPOLECCOM paBHBI
MaccaM MaTepHM I10CIIC TIponecca. XuMmyeckue TMPOLECChI, HA3bIBACMbIEC TAKXKE XUMU~

YECKMMU PEAKIMAMU, MOXHO NpPencTa-
syuTh B Bune XUMHUYECKHUX YPAB-
HEHWM! unu ypaBHeHuit peaknuit. B
XVMMYECKUX YPABHEHMSIX 3HAK PABEH-
cTBa 3aMeHsteTcsl cTpenkoii. C ieBoti cTo-
POHBI ypaBHEHNS PACTIONATAKOTCS UCXO]I-
HbIE MaTepualibl, CIIPaBa — BELIECTRA,
MOJTYYEHHBIE MOCE peakiHH (KOHEYHBIE
BerecTra). KonmiecTBo aToMOB CJieBa OT
CTPEJIKM SOJDKHO COOTBETCTBOBATH KOJIV-
YECTBY aTOMOR CIIpaBa OT cTpeiku. Ecmu

xeneso

WcxopHble Xummdeckuit KoHeuHble

BelecTBa npoLecc BelecTea

TNpumepbi:

2H, + O, —» 2HO

Bogopon Kucnopon BOOda

Zn 4+ 2HCl —» ZnCl, + H,

LUNHK consHas xnopwvn, Bogopon
Kucnota LMHKa

4Fe + 30, — » 2Fe0,

Kucrnopon

OKcup Xenesa

Puc. 2.21. X¥MHYECKOE YpaBHEHE
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Mpumep cuHTe3a:

OKUCB

cepebpo
cepebpa

pacyeT noKa3bIBaeT, YTO HEOOXONUMO

4Al  + 30, ——» 2AL0, BBIPABHUBAHUE, 3TO MPOUIBOLUTCH CO-
aniomumii KUCTIOpoR . e OTBETCTBYIOIIEH 1MGpOoN mepen Kpat-
Mpumep aHanuza: KuUM 0bo3HauyeHueM (puc. 2.21).

2HgO —» 2Hg + O,

KKCTOpon 2.5.5.6. Cuumes, anaaus

Puc. 2.22. CunTe3 U aHAIU3

Ion repmunom CHMHTE3 nonuMaror
CO3MIaHHE XUMUYECKOTO COENUHEHUSI.

IMonydenve CHHTETUYECKUX MaTEPHUAIOB, HATPUMEpP IJIACTUKOB, SIBISETCS OCHOB-
HOI1 3aa4eii XMMIIECKOH ITPOMBINIIEHHOCTH. Pas3ioxeHne XUMUYIECKUX COSIUHE-
HHMI Ha ux s51eMenThl HaseBaloT AHAJIM30M. Cunres u aHaIU3 — 3T0 XUMHAYEC-
kue mpoynecchl OHU MOTYT OBITH MPeACTAaBIEHB XUMUYECKHUMU YpaBHEHHUSAMU

(puc. 2.22).

2.1.6. Cmecu

HexoTtoprle MaTepHalnl MOXHO IO XeNaHUI0 cMeluBath. [Ipy 910M OHU He 6yayT
BCTyNath B XMMUYeckue peakuuu. [Tomydyennaa cMecs Wi CMeCh MaTepHalioB He SIB-
JISieTCST HOBBIM BEIeCTBOM. I103TOMY ee MOXHO pasae/InTh Ha HCXONHEIE MATEPHAJIBI C

@ Monekynbl pacTeopuTEns

@ Monekynil pactBopsieMoro
Matepuana

=

Puc. 2.23. PactBop

@® Xuakocts

YHacTuipl TBEPAOTO
BeLyectea

Puc. 2.24. Cycriensust

TNOMOIIBIO (PU3HYECKHX MPOLECCOB, HATIPUMEDP C M0~
MOIIBIO TUCTWINAIIUY, BbiIapuBaHusl, (GUIbTpOBa-
HUSl, MATHUTHOTO pa3feyieHus1 WK ocaxaeHus. Cme-
CSIMU SIBIISIIOTCSI, HAIIPUMEP, PACTBOPHI, AUCIIEPCUH U
JIETUPOBAHMUSI.

2.1.6.1. Pacmeopui

MHoOrouvcieHHBIE TBepAble, XUIKME ¥ ra3000pa3Hbie
MaTepUaIbl MOTYT TaK TOHKO PacIPe/ieNsIThCS B XKUIKO-
CTsIX, YTO B HUX OYIYT CYIIECTBOBATH TOJIBKO OTIEIbHBIE
MONeKyIBl. Torna ropopsiT, 4To BEIECTBO HAXONMTCS B
pactBopeHHOM coctosiHuu unu B PACTBOPE. XKun-
Koctb Hasbieaior PACTBOPUTEJIEM (puc. 2.23). On-
pelesieHHOE KOJIMYECTBO PACTBOPUTES NIPH ONIpelieNieH-
HOU TeMIIEpaType MOXET PACTBOPUTH TOJIBKO ONIPENEIEH-
HOE KONMYECTBO BellecTsa. Ecay 310 KOMMYECTBO [oc-
TUrHYTO, TO pacteop HACBIIIAETCSI. Pacreop, npu-
OCKAIOIIMIACS 110 KOHLIEHTPAI[MY K HACHIIIEHHOMY, Ha-
seiBaeTcst KOHIHIEHTPHUPOBAHHBIM, a pacrsop,
JaJIEKUi1 OT COCTOSHMS HACBILIEHUsI, HasbiBaeTcss PA3-
BABJIEHHBIM. Iponecc pacTBOPEHUSI MOXKET OBITH yC-
KOPEeH TIPpH pa3MeTbYyeHHH PacTBOPSIEMOTO BEIIECTRA, a
TaKXe MPY NOMENMBAHKHY VT Harpesanuy. PacTeopeH-
HBIE TBEPIbIE BELLIECTBA MOTYT BBIIESATHLCS M3 PACTBOPOB
C MOMOLUBIO WCMAPEHUs] PACTBOPUTEIISL, HATIPUMED 1P
0OMAa3Ke XO0MOOHOM OUTYMHOIM MaCTHUKOA.



2. 1. Xumuueckue ocrnoes! J

® Hugkocts

st pasnenieHust ABYyX pacTBOPEHHBIX APYT B IpY-
re xmuakocreil pacreop nonasepraercsa JJUCTHUILIA-
IHNH (neperonke). [Ipu 3170M pacTBOp AOBOAUTCS OO
kunenus. bonee nerko ucnapsiomascs XUaKoCThb
BBIKMITAET K C MOMOIIIBIO0 OXJIaX/IEHUS CHOBa MpPEeBpa-
LIAETCA B KUIKOCTh. 2KMIKOCTh, KOTOPAS KCHapsIeTCs]
TpyIHee, ocTaeTcsl B cocyne (puc. 2.26). Paspenenue
HECKOJIbKMX paCTBOPEHHBIX IPYI B IpPYre XUIKOCTEHN
MNPOU3BOAUTCS MHOTOKPATHOM AVUCTWLISALIMEH, IIPU-
YEM XHAKOCTH UCTIAPSIOTCS B COOTBETCTBUM C X TOY-~
KOU KUMEHUSs, 1ap OTBOAUTCS B OTIEJIBHBIN COCYI M
Tam oxnaxaaercs. Ilpu aTom roBopsit 0 ppakiiMOHHOH
IUCTWLIAINY, HAIpUMeD pa3neeHue ChIpoil HehTH Ha
OEH3MHBI, Ma3yThl, CMA30YHBIE MACJia U OUTYMBI.

. Yactuury XuaxocTu

Oxnaxgarotas
KUIKOCTD

2.1.6.2. lucnepcus

Ilpu amcriepcuy OYeHL MaJdeHbKYE YACTHYKU Bellle-
CTBa PACHpEIesSIOTCS 04eHb TOHKO B XHIKOCTH, He
pacTBOPSIACH B Hell. TaKyIo XXUIKOCTh Ha3bIBAIOT AHC-
rnepcuoHHOoM. ECu TOHKO pacrpeie/ieHHOE BEIeCTBO
SIBIISIETCS TBEPIBIM, TO AucHepcuio HaspiBalor CYC- ﬂwmmni
NEH3UEW, nanpumep GetoHut (puc. 2.24). Ecim

9TO XHUAKOCTb, TO ToBopAT 06 OSMYJIbCUMU, Hanpu-  Pye. 2.26. Tucrumsmus

Mep 6uTyMHas 3mynbcust (puc. 2.25). B nucnepcusix

TOHKO paclpeAeieHHbIE B XMIKOCTH YaCTHYKH CO BpEMEHEM OCaKIAI0TCsl, U HACTY-
MaeT YaCTUYHOE paccioenue. I103ToMy mepen ynoTpetIeHHEM UX HAJ0 BCTPSIXUBATD
WY TiepeMellrBaTh. IIpyuMepaMu MOTYT CIIYXHTDb JHCIIepCUOHHBIE KJIEW W AUCTIEP-
CHOHHBIE KpacKH, a TaKXe CBEpIIIbHbIE SMYJIbCUU U3 HE(TH ¥ BOIBI IJIsi 06paboT-
KU METAIJIOB.

2.1.6.3. Jlecupoearue

MHorue MeTaUTbl B paCTUIaBJIEHHOM COCTOSIHHY PACTBOPSIFOTCS APYT B IpyTe. 3aTBep-
JIEBUIVI pacTBOP HA3BIBAIOT JiernposaHueM. CroiCTBa JIETMPOBAHHOTO METAJLIA OYEHD
4acTo 3HAYUTEIBHO OTINYAIOTCH OT CBOMCTB MCXONHBIX METALIIOB, HAIIPUMED 10 WX
IPOYHOCTH, TBEPIOCTU ¥ MIX TeMIIepaTtype riasieHus. C MOMOILBIO JIETMPOBAHMS MOXHO
CO3IaBaTh MaTepUalibl C OTIPEeNENIEHHBIMI CBOMCTRAMY. Tak, HAIIpUMep, CTalb ¢ IPU-
CaZKaMM XpoMa U HUKEJISI CTAHOBUTCS YCTOMYMBOL NPOTUE KOPPO3IUU.

2.1.7. Bascneiimue 0CHOGHbIE Mamepualbt U UX cOeOUHEeHUA

BONBIIMHCTBO CTPOUTENBHBIX MaTEPUAIOB — 3TO CMECH U3 PA3TUYHBIX XUMHUECKHX CO-
€IVHEeHW, KOTOphIE, B CBOIO 0Y4€peilb, COCTOAT U3 s5ieMeHTos. Hapsiny ¢ snemeHTaMu
yrnepozoM (C), somoporniom (H) u kucnoponom (O) CTpOUTENBHBIE MATEPUATBI U BSIKY-
e conepxat kanmuii (Ka), kameiwmit (Ca), kpemHuii (Si), amomuHuii (Al) vxeneso (Fe).
CuHretnyeckrie MaTepualsl B 0CHOBHOM conepkar xyop (Cl) u azor (N) (puc.2.27).
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CrponTenbHLIE KaMHu
M BsDKYLIEE
Kupriy @

Tpybui
-& ofP
Liement @ ’
B GeroHe TMpocburm
' gl it
£ T

Puc. 2.27. CrpouTebHBIE MaTepHalibl U COCTaB-
JISTIOIIKE KX DIEMEHTEI

{\\i\cn OPo,q
QoTocuHTes

it
faan

<5

5 a7 s
Zerponod

[bixaHue, ropeHne

Puc. 2.28. BocripousBoICTBO KUCIOpOIa

Mpumep okucneHun:
c + O, —» CO, + Tenno
ymepon kucnopon yrnexmcnblﬁ

ras
MpumMep BOCCTaHOBNEHUA:
Fe,0, + 3CO —>» 2Fe + 3CO,
OKUCb OKUCb xeneao yrﬂeKMcﬂblVl
xenea3a yrnepoga ras

2.1.7.1. Kucnopod (O)

CBOWICTBA: Kuciopon Ges 3araxa,
6e3 BKyca, OECL{BETHHBIN ras Tsokesee
posmyxa. OH HEOOXONUM I TOPEHUS
W 15 ABIXaHYS1, HO caM He ropuT. B yu-
CTOM KHUCJIOPOJI€ CTOpalOT MHOTHE BE-
ILIECTBA, NAXe METAIUTbI, GBICTPO U ITON-
HOCTBIO.

IMMPOUCXOXIEHUE: Ilouytu
21% BO30YyXa COCTABISIET CBOOOMHBIM
kucyopon. bonpiast yacte Kucnopona
COIEPXUTCS B KAMEHHOI Macce 3eM-
HOI1 KOPBI U B BOJIE B XUMUYECKHU CBSi-
3aHHOM coctostHur. Kucnopon seime-
JISIETCS PACTEHUSIMU C TIOMOILLBIO PO-
TOCHHTE3a M3 YIJIIEKHUCIOro rasa
(puc. 2.28).

TIMPUMEHEHWE: Kucnopon npu-
MEHSETCS IIPU CBapKe U pe3Ke MeTasi-
TTOB, JJI51 MPOU3BOICTBA CTAIM U B Ka-
YECTBE KUCIOPOIHOTO pasie/IuTessa oe-
TOH& ¥ 3aIOJTHUTEJISL.

OKWCNEHWE, BOCCTAHOBINEHUWE
(packucneHue)

Kora BeinecTBo coeIMHsAETCS C KUC-
JIOPOIOM, TO TOBOPST 00 OKUCICHUH, a
BO3HMKIIEE IPK 5TOM BEILIECTBO Ha3bIBa-
10T OKCHIOM WX oKucioM. Ilpu mobom
OKVICJICHUH BBIZEIIsieTcs Ternio. OKucie-
HHUE MOXET MPOUCXONUTH OBICTPO WU
MEJIIEHHO I10 BpeMeHu (1abi. 2.6).

Ecnu y okucia oTHUMaeTcst KHCJIOo-

pOI1, TO TOBOPSIT O BOCCTAHOBJIEHUU (pacKucaeHUM). [ist pacCKUCIeHUs HEOOXOIUMO
teruto. ITonydeHrie MHOTHX METAJIOB U3 MX Py MPOVCXOIUT IIyTEM BOCCTAHOBJIEHUS.

2.1.7.2. Booopod (H)

CBOVICTBA: Bonopox — GeciBeTHbIif Ta3 6e3 3anaxa. OH SIBISIETCS CAMBIM JIETKUM
u3 Beex Bernects. 1 nutp secut 0,09 r. CMech BOOOPOI2 ¥ KUCIOPOaa B COOTHOIIIEHUN

2:1 oyeHBb B3PHIBOONACHA.

IMMPOUCXOXIEHME: Bonopon B 4MCTOM BUJIE B IPUPONE HE BCTPEUYAETCS,
O/IHAKO B XMMMYECKHU CBSI3aHHOM BUIIE€ OH [IPUCYTCTBYET BO MHOIMX MCKOIIAEMBIX
TOpIOYKX BeLUECTBaxX U B Boae. HeobxomyMpblii Jnsi MPOMBINIIEHHOCTH BOIOPO], TOJIy-

qaercs u3 He(TU WM IIPHUPOIHOTO Ta3a.



2.1. Xumuueckue ocHoeb: J

[TPUMEHEHUE: Bonopon naxo- Tabnuua 2.6. MNpoLjecckl OKUcreHns

JUT NIPUMEHEHKE B XUMWYECKOM TIpo- Bpems
P npoTeKkaHwn HaGniopaemle Mpumepul
MBILUIEHHOCTY 1 B CBaPOYHOM TEXHIIKE. e SiBneHms Al
Croit oxucna
OnutenbHoe | WameHeHune o €Oz
2.1.73. .Ve/lep 00 (C) oKucnexne OKpacku u AN
He6onbLIoe PxaBuvka
ITPOUCXOXIEHUE: Yranepon B Harpesanme T ] iQ)KMSHb
NpUpoIe B YMCTOM BUIIE BCTpedacTcs B
Brictpoe Brictpoe ! i
Buze rpaduTa U anMasa. B xumuyeckn | Buicteoe v o mﬁm‘% QW ap
CBSI3AHHOM BHJI€ OH MPUCYTCTBYET B Ka- | cropatve nnams Oronnewe  Kursiugrue
MEHHBIX YaCTAX 3MHOM KOpBL, HANPU- || = | oseHHOe ggg;gaggﬂgm F
Mep B BUIE M3BECTHAKA (CaCO3), N Bpa- | okucnenve = | pacwuperve aopamua  Typbuma
XNOonoK uin cropaembix
CTUTEJIBHBIX OCTATKAX, HATIPUMED B Ka- | papuis Fasoe ¢ peakum
MEHHOM yriie, B He(TH U [IPUPOIHOM Rl
raze. Hapsiny ¢ 5T¥M OH siBIsIeTCsI CO-
CTaBHOIM YaCTBbI0 OHMOMACChl PACTEHUN U
B YITIEKUCNOM raze B pacTeHusX 1 XUBOTHBIX
XWBOTHBIX. B BUE YITIEKHUCIOTO Ta3a OH Bo3ya (CO,) (Buomacca)

MIPUCYTCTBYET B BO3MYyXE Y HAXOMUTCS B
PacTBOPEHHOM BHAE B Bone (puc. 2.29).
CBOUMCTBA: I'padput — 310 MST- | B pacTeopeHHom
Blie BBOAE

Koe, YepHoe, OJecTAIee Kpacsiee Be-
11eCTBO. AJMa3 GECLBETEeH, CTEKJIOBH -

IIeH, OYEHb TBEPI U XPYIIOK.
IMPUMEHEHME: Texunuecku

IOJIYYEHHBIH YIJIEPOI CIYKUT KOKCOM ____/—-’———\/—/j
IS HOIyYEHM KeJlesa, caxei mis Ha- B KAMEHHOM yiTie /———\

TIOTHUTENS IPH MPOV3BOJICTBE PE3VHBI,
B KAYECTBE YIIIEPOIHBIX BOJOKOH IS
YIPOYHEHUS [TTACTMACC U B KAY€CTBE aJjl-
Ma30B ST OOKJIaIKY CBEPJT 0 KaMHIO. AJiMa3 B NOPONIKOBOLT (hopMe MPUMEHSIETCS B
KavyecTre NNHG(OBATEHOTO CPEACTBa, HAPUMED Ui AUCKOBBIX MW, VU B KaYeCTBE
NOJMPOBANBHOTO cpenctea (puc. 2.30).

Puc. 2.29. MecToHaxoxaeHUe YIjiepoga B MpH-
pozne

COEVHEHNSA YITIEPOOA

Paznuuaior HeOpraHm4ecKue 1 OpraHud4ecKue coenquHeHus ymiepona. K neopra-
HUYECKUM OTHOCATCS yrapHplii ras (CO), yrnekucibiii ras (CO,), yriekucnora u ee
CONu, & Takxe Kapounsl (puc. 2.31).

HEOPTAHWYECKWE COEOWMHEHWA YITEPOOA

VYTAPHBIM T'A3 (CO) nonyuaeTcsi Mpy CXUTaHUK YITIEPOIOCONEPKAIMX Ma-
TEPUAJIOB NP HEJOCTATOYHOM CHaOXEHUM KHCIOPOAOM. DTO GECLIBETHBIM ra3 0e3
3anaxa. OH OYeHb SIIOBUT M TOPUT CUHUM TiaMeHeM. OH UCOoNb3yeTcsl B 60NBIION
TEXHMKE JUISl MPOU3BOACTBE MHOTHMX MaTepuasioB, HapuMep MIacTMacc U pacTBO-
PUTEJIEHA.

VIJIEKUCIILIA TA3 (CO,) nmonyyaercs npu CXUTAHUY YIIEPOIOCOAEPKATIMX
MaTepUAIOB. DTO HETOPIOYMIA, 6eClBETHHIN ra3 6e3 3anaxa. OH He sgoBuT. Tak Kak
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OH 1oyTH B 1,5 paza Tsoxeriee BO3MyXa, OH COOVPaeTCsl B HU3KUX MECTaX, HAlpuMep B
nojpaiax U maxrax. TaM UMeercsl OnacHOCTb 3aI0XHYThCs!

* Brigensiromquiicss B OONBIIMX KOJTMYECTBAX MPU CKUTAHUU MCKOMAEMBIX I0-
pPIOYHX MaTepualioB, HauprMep HedTU U rasa, YIJeKHCIbli ra3 BeoeT K Ha-
TPEeBaHUIO aTMOC(hEPHI (K CO31aHUIO TaK HA3bIBAEMOTO MapHUKOBOTO 3¢ dex-
Ta B arMocoepe 3eMin).

e JIByOKNCH YIJIEPONA B BO3MYyXE SIBJISIETCS MPUYMHON «KHCIOTHBIX HOXIEi».

* VrapHBIi ra3 phI3biBaeT oTpaBiIeHue moxaeil. Haxonsick B atMochepe yIexuc-
JIOTO Ta3a, YeJOBEK MOXET 3aJOXHYThCSI.

OPrAHNHECKUE COEOVHEHWA YITIEPOOA

BaxubpiMU coenuHeHUAMU yryeponaa spisiorcs YIJTTEBOJOPO/JEL. Tlo crpoe-
HUIO MX MOJIEKYJT Pa3jIndaroT IIETHEIE, KOJbIEOOpasHbIe, 8 TAKKE pPa3BeTBACHHBIE yI-
niepomoponkl. B LenHbIX yriepogoponax
aTOMBI YTJIEPO/IA PACTOaraloTcsi B psij
IpyT 3a IPYroM, a CBOOONHBIE BANIEHT-
HOCTH 3aHSITH aTOMaMM KUCJIOpOma
(puc. 2.32). llenu yrieBOmOpPOIOB, CO-
nepxaiue no 5 aromos C, — razooopas-
HEI, Hanpumep ras nponad C,H, ¢ 6 no
15 aTOMOB — XUIKWE, HAIIPUMEP OKTaH
C.H,,, u ¢ 15 aromos C u 6onee — mac-
TOOOpa3HblE, OO TBEPABIX, HAIIPUMED
creapun C, H,.. beHsuH — 3T0 cMech
XKHUIKMX YIJIEBOOOPONOB. ATOMBI YIjie-
b pona MOI'YT COSIUHSTHCS JIPYT C IPYTOM
Puckosas nuna CBepno [nst CKAMbHBIX FYHTOB MOCPenCTBOM 2 wir 3 BAJIEHTHOCTEN.
Wx naspisator HEHACBIILIEHHDBI -
Puc. 2.30. [pumenenue ymiepona (puMepsl) M. HeHachIeHHbIMU YIIEBOIOPO-
IaMU SBJISIFOTCS, HAIIPUMEp, Ta3bl alle-

Caxa Ipacpur

CoepuHeHus THIIEH U o1uiieH (puc. 2.33). Ilpocreii-

yHepoma M KOJIbIIEOOPa3HBIM COEIMHEHNEM
yIesonoponos sipisiercs 6enson C.H.

Heopranuueckue Opranuueckue JpyruM nNpoU3BOIHEIM COENUHEHNEM

1
L yrapHuiii ra3 ]

Yrnexuenbiii ras

yimexicnora

u3 6ensona asnsierca ¢penon CH,OH
(puc. 2.34). KonbneobpasHble HEHAChI-
LIEHHBIE YTIEBOLOPOLBl SIBISIOTCS
BaXHBIMHU MCXOIHBEIMM MaTepraiaMu
IJIs1 XMMUYECKOI IPOMBIIUIEHHOCTH,
HaIlpyMep IUTsl IPOU3BONCTBA TIIACT-

Macc. JIpyrMMp OpraHu4eCKUMHE COSIIM~
HEHUSIMM YTJIEpONa, CONepXalMH Ha-

psiny € BOOOPOAOM €IIE U IPYTHUE XMMH-

Puc. 2.31. Baxueiiniue coeluHEHUs yriuepoma YE€CKUE 3JIEMEHTERI, TaKUe, KakK, Halpu-




Mep, KUCIIOPOJI, XJIOP U a30T, SIBJISIOTCS
CIupThI (AJIKAHOJIBI), ATbIETUIbI (aKa-
HaJbl), OPTAHUYECKHE KHUCIOThI (CIKP-
TOBBIE KMCJIOTH) Y XJIOPMPOBAHHBIE yT-
nesonoponsl (Tabn. 2.7).

2.1.8. Kucaomuot

KucnoTtel mojyuarorcsi, KOrna OKCHIE!
HEMETAIUIOB PacTBOPSIIOTCH B BOJIE, Ha-
npumep yronbHaa kucnora (H,CO,)
um cepHast kucnora (H,S0,). Takxe
Y COENUHEHHA HEMETANOB (TAIOreHbl)
XJIOp ¥ (OTOP C BOAOPOIOM IpHU pa-
CTBODEHMHU B BOLE OOPa3yIOT COISTHYIO
xucnoty (HCI) nnu dpropuctyio Kuco-
1y (HF). Yix Ha3bIBalOT KUCIOPOLHEI-
MM KHCHIoTaMu (puc. 2.35).

OBPA30OBAHME NOHOB

Moiekyinbl KHCJIOT MOTYT B BOIHBIX
pacTBOpAX MOJHOCTBIO MJIK YaCTUYHO
PacILEeIISIThCH Ha BOLOPONHBIE UOHBI
(H*) 1 octaroyHble MOHBI KUCIIOThI, Ha-

-2 -2
npuMep Ha uoHbl (SO;?) wiu (CO;?).

2. 1. Xumuneckue ocHogbl

.

31ak Cp Hg

TNponas C3Hg

Puc. 2.32. Llenxpie ymieBomopoIsl

Omuner Cy Hy

GOx o 20

Ayemunen Cs H,

Puc. 2.33. HeHachIUICHHBIE YIJIEBOIOPOJIH

H)

benson CgHg

©

o0
@

fH

/H‘

) 2

0”
QeHon CgHs OH g'@

"

YnpoweHHoe
npeacTaBneHme

Puc. 2.34. KonbueoGpasHele yIIIEBOOOPOIBI

Tabnuua 2.7. BaxHble opraHu4eckne coenvseHus yrnepopa
Cymmapuasn | CtpyktypHast "

Beuecteo dhopmyna GopMyna CeolicTBa Mpumererne
STWIOBLIA CrpT H H Nerko neTy4uii, nerko PacTtBopuTene ans Wwernnaka
(ataHon) C,H.OH | BOSIOPAEMBbIN, MPUATHBIA| 1 HATPOLENTIIONOSkI, NCXOAHBINA

H-C— C-OH | 3anax, napbl Taxenee mMarepuan gns nakokpaco4Homn
11 BO3fyxa TNPOMBILIEHHOCTH M NPOU3BOL-
H H cTBa nnacTMace
YkeycHas kuenota H o Nerko netyyas, ocTphbin | PactBopuTenb, KOHCEpBaHT,
(eraHoBas kucnora) (| CH,COOH H é C/ 3anax, pasbeparouias MCXOOHBIA Marepuan ans npona-
TN BOACTBa NNacTmMacec u nakokpa-
H H COMHOU JIPOMBILLIIEHHOCTI
®dopmansaerun //O OcTpeiit 3anax, napbl MpousBopcTBO (heHOMNbHbLIX, MO-
(meTanan) HCHO H—C\ SOOBUTHI YEBURHLIX U MEfIaMUHOBLIX CMOT,
H pesvHdeyvpyiolee cpeAcTBo
TpuXopaTureH ClCl | Nerko neryunii, Hapko- PacTteopuTent u ductsiuee
(TPMXNOP313H) CCI,CHCI C=C TUIVPYIOWNIA, SINOBUTLIN, | CPECTBO
c’ \H | Heroptoumii
Tetpaxniopymepog Cl Crianko naxyumia, Pacteoputens 1 uicTsiuee
(treTpaxnopmetan) | CCl, CI—IC _Cl TPYOHO Bo3ropaemsii, cpencTso
i SAROBUTbINA
Cl
BeHzon CH, Nerxo nety4nit, cnagko- | PactBoputens gns cuHTeTuyec-
BaTbli 3anax (noxoxuin | kux Marepvanos, nobaeka k Ton-
Ha 6eHauH), cropaeT nMBY ANA OBUratenei, CXOOHLIN
CUMBHO KONTSALWMM fia- | Marepwan ans NpouM3BoacTea
MeHeM, O4eHb SRoBUT nnacTMacc, kpacsimx U nexap-
CTBEHHLIX CpencTB
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ITo3TOMY KMCIIOTHI MIPOBOIST 3JEKTPUYECKUI TOK (3IeKTpouThl). Kucinopontsie
MOHBI HA3BIBAIOT KAaTHOHAMH, & MOHbI KMCJJOTHOIO OCTaTKa — aHUOHAMM.

NPUMEPbI:
Cepnaa kucnora  H,SO, — 2 5 H* H'SO -
Consmas kuciora HCl  ——%» H*  CI
Asornas xucnora HNO, —22 5 NO,;

CrolicTBa KUCJIOT OIIPENIENISIOTCS OTKOJIOBINMMUCS MOHaMu Bojiopona. [lostomy
KUCTOTBI JIE¥CTBYIOT TONIBKO B BOTHBIX pacTeopax. Cuiia JeiiCTBUS KUCIOThI 3aBUCUT
OT TOTO, CKOJIBKO MOHOB BOIOPOZia OTAEIIHIOCH. /

CUJIBHBIE KHUCJIOTHI: consnas kucnora (HCI), asornas xucnora (HNO,),
cepHas kucnora (H,SO,).

CPEJHECUJIbHBIE KUCIIOTHI: dochopras kucnora (H,PO,), dpropuc-
tas xucnora (HF).

CJIABBIE KUCJIOTHI: yronsnas xucnora (H,CO,), cununbHas kucnora (HCN).

BAXKHEMWWME KUCIOTHI

COJIAHAA KUCJIOTA (HCI) pasnaraer uspectHsik (CaCO,) npu otneneHun
asyokucu yrnepona (CO,). PasbapneHHas consiHask KUCIOTA MPUMEHSETCS1 UL O4KC-
TKU (PaCKUCIEHWs) KUPMUYHOY KJIaIKU Y ISl YIAJTEeHNsl U3BECTKOBBIX OTJIOXEHMUIA.

CEPHA/ KUCIIOTA (H,SO,) xak cocrapisionas 4acTh «KMCJOTHBIX JOXIEH»
06pasyeT BMECTE C He paCTBOPYMBIMU B BOZIe usBecTHAKaMU (Ca0,) BONOPacTBOPHUMBIi
cymbar kanbiusg (CaSO,), KOTOpLIi, KakK TUIIC, TU00 YHOCHTCH BMECTE C BOLIOM, 16O
[IPUBOIVT K TIOBPEXICHVSIM CTPOUTE b~
O6pasoeanue Kucnor: HBLIX KOHCTPYKIHUI 38 CUET KPUCTAJLIIH-
SO, + H,O H,SO, 3aLMHM «CyIb(araluy» U CBA3aHHBIM C
TRUoKlCH Hoa copuan Hell yBeNMYeHHEM 00heMa M OTCIIOEHHU-

Cepb! KUucnora
M marepuana. CepHasa KUCIoTa CHILH
co + H,0 H,CO, e = p s &

ﬂByOZKI/le BOOA yronssas HpI/ITSII‘I/IBaCT Boﬂy (OHa I‘I/II‘pOCKOl'[I/I‘{—

yigpoRe ReieEs Ha). [losTomy nipu pasbasiieHuM BOLOM
okon Kanamoro, ocTarke, Hanpmey 802 0= | HEOOXOLUMO KUCIIOTY BAUBATS, B BOLY!

vm Cl. YI'OJIbHAA KHUCIOTA (H,CO,)
00pasyercss B OCHOBHOM COENMHEHUEM
IBIMOBBIX Ta30B, conepxainux CO, ¢
BJIZXXHOCTBIO BO3JIyXa HJIM C JIOXIEBOM

| |

Monexyna sonoit. Bopna, conepxaias yronsy
CEPHON KUCTIOTH! A ad, Aciraian YIOIEHYIO
KHUCIIOTY, pasjaracT colepXKaline Us-
23';::;%;;:3;‘; BECThH BSUKYIIME BEILIECTBA. YIONbHAs
Vs eiorit KMCJIOTA IIPY 5TOM COEIUHSIETCS C U3BE-
(kamvor) CTKOBOW COCTABJISAIONIEN ¥ 06pa3yeT BO-
Boma JIOPacTBOPUMYIO COJIb — THIPOTEHKAp-

6onar Kansiusa (Ca(HCO,),).
A30THAA KUCIIOTA (HNO,)
Puc. 2.35. Cepras Kucora (CXeMaTHIeCKHM) cocrout U3 ammuaka (NH,), xotopeiit




2. 1. Xumuueckue ocrogut

TIOJTy4Ya€eTCst TIPU PasiOXEHUM OpPTraHUYeCKUX MAaTepHAioOB, HallpUMep B KAHAIN3AIIH-
OHHBIX KOJUJIEKTOpaX WM B XJIEBaX CEJIbCKOXO3SIMCTBEHHBIX XUBOTHHX. BMmecTe ¢
CONIEPXXaUIMMM U3BECTh CTPOMTENLHBIMM MaTepUaaMu 06pa3yeTcsl pacTBOPUMBII B
Boze HUTpaT Kauplus (CaNO,), KOTopblil U3BECTEH KaK «CTEHOBAS CEJIUTPa» U MO-
KET NMPUBECTU K TTOBPEX/ICHUSIM CTPOMTEIBHBIX KOHCTPYKLIMIA. A3OTHAS KHUCIOTA SIB-
JsIeTCs1 CWIbHBIM okucuTeneM. [Ipu BzanMOeiCTBUN ¢ OPraHMYeCKMMI Marepua-
JlaM¥, HanipuMED C JIEpEBOM WIIM TEKCTUIEM, 3TH MaTepualbl MOTYT 3aTOPETHCSL.

CBOVICTBA:

* KWcnorel OKpalivBaoT JAKMYCOBYIO OyMary B KpaCHBIH 1{BET.

e Kucnorsl paznpaxaror KOXY U pa3pyIllaloT ONeXxIy.

e Kucnorsl pearupyiot ¢ GOIBUIMHCTBOM METAJLIOB M CO MHOTUMU OpPTaHUYeCKU-
MU BEIECTBAMU.

* Kucnorsl IMEIOT KUCIBIH BKYC.

e KucnoTsl MOTYT IPUBECTU K pa3pyLIEHUSM CTPOUTEIIEHBIX KOHCTPYKIIHIA.

2.1.9. Hleaouu

[Ilen0ym nomyyarorces IyTeM peaKivii 11IeJTOYHBIX METAIUIOB, HartpuMep Hatpust (Na), wiu
BOJIOPACTBOPMMbBIX OKHCIIOB METAILIOB, HanpuMep okuch Kabiys (Ca0), ¢ sopoit. Ipu
BBITTAPWBAHVA BOIHI MOJIyYaI0T B OOJIBIIMHCTBE Cy4aes TBEPAYIO 6ECLIBETHYIO MACCy
TMIPaTa OKUCU METallla, Ha3bIBAEMOI0 TAKXE OCHOBaHKeM. OIHaKO IIEI049HOE IeiCTBIE
HACTYTaeT TOJIIBKO TOIMIa, KOIla THpaT OKKCH pacTBopsiercst B Boze (puc. 2.36).

OBPA30OBAHVE NOHOB

Monekynbl IENoYH PachagaoTcs B BOXHOM PAacTBOpE YACTUYIHO WM MOJHOCTBIO
Ha MOJOXUTENBHO 3apsKEHHBIE HOHBI METall1a, HallpyMep Ha Nat MOHbI (KaTHOHH) U
OTPUIATENIBHO 3apsikeHHbIe MOHEI OH ™ (aHHMOHBI).

NPUMEPLI:
Harpuesasg menmoys NaOH 2% , Na* OH™
Kanbnuesaa menous Ca(OH), B oy Cat OH OH~

IIlesroun MpoOBOAAT MEKTPUYECKUI TOK U TTO3TOMY HA3BIBAIOTCS 3JEKTPOIHUTA-
mu. Ceolictsa menoyeil onpenensitorcs ioHaMu OH, npryeM KOJMYECTBO OTIETUB-

muxcsi HoHoB OH onpenenser cuny
I[EJIOUM. 4
CUJIBbHBIMM rienouaMu sBisiioT- Monexyna
HaTpHeBoi
tjenoun
. v
pas wenoyb (KOH) 1 xanbuuesas uie i
JI0Yb (Ca(OIiI)Z). vt G
CJIABOMU wienounio SBigeTcs BOI- {anmor)
HazblBaeTcs HawmaTeipem (NH,OH).
TAINIEHAS U3BECTD — 310 Ha-
Tpuenas mesioyb. OHa MpuMeHsieTcsl  Puc. 2.36. Hatpuepas menoyb

csa Harpuesas menodb (NaOH), kanue-
HbIi1 PaCTBOP raza — aMMUaKa, KOTOPbIi Fom
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O6pazoBanue wwenoueil: JJIs1 TIPUTOTOBJICHUSA CTPOUTEIIbHBIX Pa-

CTBOPOB.
2Na & 20 ———» 2RGH & K, U3BECTKOBOE MOJIOKO — 310
HanI/lI/l BOOA ranaT OKUcu Bogopon .
HaTpus pa36aBHeHHa;1 BOJIOU raincHas U3BECTh.
Ca0O + HO ——>» Ca(OH)
oKuCh Béna ruppar omi:vl Kanbuua BENW4YNHA PH
Kanbyus (raweHas nsBecTs)

Ha npakTuke 4acto TpedyeTcs yc-
Ileno4m coctosT us nona meTanna, kanpumep Na* | 13 HoBUTE, HACKONMBKO CIIILHBIM SIBIISI-
wm Ca*, u rugpoKcyaHbIX MoHOB unu rpyrn OH

€TCs PACTBOP KAaK KUCIIOTa MM OCHOBA-
HHe. Mepoii 3TOMY CITyXKMT BEINYKHA

CurnbHbIe KUCTOTb! HeiftparnbHo CunbHble Wenoum pH_ Ona moxer meHsaTses ot 0 no 14
e | covseees® | (puc. 2.37). Bommstii pactsop ¢ sen-
! 4_- yuHOU pH = 7 aBisieTcst HEUTpaIbHBIM.
0123 456 7 89 10111213 14 Taxkyro Beymuurnay pH uMmeeT auctvm-

Hoenspia pi pOBaHHAasA Boda. PacTBOpBI ¢ BEMMYM-

Hoit pH ot 0 10 7 SIBASIOTCH KUCITBIMH,
4eM MEHBIIIE BeJIndrHa pH, TeM Kucree
pactBOp. Pacteoprl ¢ BenuuMHoi pH o1 7 10 14 siB1s10TCSI OCHOBHBIMM, Y€M OOJIBIIE
BeJimdvHa pH, TeM 60Jiee OCHOBHBIM WIH HIEJOYHBIM SBJISIETCS pacTBOp. Bemuuuny
pH pacrsopa onpenessiioT ¢ TOMOILBI0 HHAVKATOPHOI (JIAKMYCOBOH) OyMaxKy WK
C MOMOILBIO MHAUKATOPHBIX PACTBOPOB, & TAKXKE € MOMOIBIO 3JEKTPONIPUOOPOB.

Cepuas kncnorta uMeet senmaray pH = 1, yorekucnora mveer pH = 4. BenrmunHa
pH rainenoii useecty cocrapasieT 12, HaTpreBoil menoun — 13.

Puc. 2.37. IlIxana pexuynd pH

CBOWNCTBA:

* [llenoyn OKpamIMBaOT JTaKMYCOBYIO OyMaXkKy B CUHUI 11BET.

e [Ileno4yu pasgpaxaloT KOXY W paspyliaroT OHeXIy.

* [IlemoYu pacTBOPSIOT XKHUPH, HEKOTOPHIE 10K PACTBOPSIIOT PACTUTENLHBIE 1
KUBOTHHIE TKaH.

* [Ie0yn B3aUMOIEHCTBYIOT ¢ HEKOTOPHIMY METALIAMU, HAXIPUMEp € ATTIOMUHUEM.

* [llenoyu — MBUILHBIE Ha OLIYITb.

o [Ilenoun 3aMMILAIOT CTATH OT KOPPO3IUHU.

KucnoTe! ¥ menoyy OriacHe, OHU MOTYT XPaHUTBCI TOJBKO B YETKO OO03HauYeH-
HBIX STHKETKAMHU COCyJaX, HY B KOEM Cayvae He B cocylax M3-Toja HanmuTkos. Ilpu
paboTe ¢ KUCIOTAMHI U TIENIOYaMM HYKHBL 3aIIUTHRIE OYKH.

2.1.10. Coau

Conu cocTosT U3 MeTaJllia U KUCIIOTHOTO OcTarka. B conu, HanpuMep B cyibohate Meu
(CuSO,), von mMetamna — meau Cu?' cBA3aH € KUCIIOTHBIM OCTATKOM CEPHOI KO-
Th1 SO,2-.

Couu pa3nensifoTesl B BOIHOM PaCTBOPE, TaK Xe KaK M KUCIAOTHI Y [IENOYH, YaCTUY -
HO WIH TIOJTHOCTBIO Ha MOHBI U TIO3TOMY TTPOBOMSAT 3JIEKTPUYECKUI TOK.

Conp mony4atoTcsi Ipy HeWTpasM3aluy KUCIIOTHL 1 1enoun (puc. 2.38), a Takxke
TPY peaKIK KHCIIOTE C METAIUIOM MJIM OKVCIIOM METajlia.



2. 1. Xumuueckue ocroeb!

XuMngeckoe Ha3BaHUE COJNEi yKa3hlBAET HA YUACTBOBABIIYIO B MX ITPOKCXOXIE-
HUM KUCJIOTY U MeTaut (Taomn. 2.8).

CuiibHasi KUCJIOTA BEITECHSIET CNabyI0 KUCJIOTY M3 €€ COJIM U 00pa3yeT HOBYIO
cMoJtb. Ecii oryYeHHbIE COIM PACTBOPUMEL B BOJIE, OHM MOX'YT OBITH PUYMHOM CTPO-
UTEIBHBIX MOBpEXIeHN!

NPUMEPBIL:
CaCO, + 2HCI ——> CaCl, + H,CO,

Xiopun Katslust (BOOOPACTBOPUMELA)

CaCO, + 2HNO, ——> Ca(NO,), + H,CO,

Hurpar kansius (BonopacTBOpHMBLIA)

PactBopumocts coneil B Boae pas-
mmyra. Torga Kak, HarpuMep, CUINKa-
Thl KAK OCHOBHAS 9aCTh KAMEHHBIX Ma-
TEpUAJIOB HE PACTBOPUMBI WU TPY/THO
PACTBOPHMbI B BOLE, BPEIHEIE JIJISI CTPO-
HUTENBCTBA HUTPATHI JIETKO PACTBOPSIIOT-
cs1 B Bonie (Taba. 2.9).

PactBOpeHHBIE B BOE CONMM TIPU MC-
[apEHVH BOIH 00pa3yroT KPUCTAIIbL, Ha-
npuMep cynbpat Kaapys (TUIC) U HUT-
par kanbiusi (cteHoBasi cenutpa). Oum
MIPUTSITUBAIOT BOMY (B KPUCTALIMYECKOM -
coctossaun). [1py 3TOM NPOHCXOAUT YBE-

JIMYEHUE 00BEMA Marcpuasia. nact  Monexyna

Harpvesas wenous (NaOH) Consuas kucnota (HCI)

@ Won Cr

MNosapetHas cons (NaCl) @ Won H*

@ Monekyna
H>0

BAXKHBIE Iyt CTPOUTENBLCTBA
conun

Kap6onar kanpupst (CaCO,) se pa-
CTBODHUM B BOJIE U SIBJISIETCSI OCHOBHOM

COCTaBHOI YACTHIO MHOTMX TIPUPOTHEIX

KaMHeil, HaT[puMep M3BECTHSKA ¥, CO- Puc. 2.38. OGpa3oBaHue coliu Iipy HeUTpaIu3a-
LMK (CXeMaTHyHo)

OTBETCTBEHHO, Mpamopa. OH nonyJdaer-
CsI TIPM TBEPACHUM M3BECTKOBOTO pa-

ctBopa (cm. pasnen 3.4.1.1). O6pasoBaHne coneii:
Cynpdar xanmbyusi (CaSO,) mim | NaOH + HCI ——» NaCl + H,0
TUIIC, a Takxe cy/bpat marausa (MgSO,) i e ﬁ:;gg:g Bofa

SIBJISIOTCST BSIXK MUK BEICCTBaMH.
g m Ca(OH), + H,CO, —» CaCO, + 2H,0

Eciu oHM BXOJST B COITPUKOCHOBEHUE € | rauenas rark e

KHUCJIOTAMH, TO BOHUKAIOIINE [TpK 9ToM | “8%C™ Kuagare

HOBBIE COJIM M3-334 MX BBICOKOH pactBo- | Zn + HCI —» ZnCl, + H,
{e]ale]ale]

pPUMOCTH B Bofie 1 obpasoBanusi kpuc- | iy iy TR

TaJUTOB BOJIBl MOTYT TPUBECTA K CTPOU- | 0 + HSO0, » CuSO, + H,0

TCIBHbIM NOBPCXICHUAM (BbIMbIBaHI/IC OKKChb cepHas cynsthar Bopa

Mean KUcnoTa Megu

M OTKIBIBAHNE MATEPUATIA).
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Tabnuua 2.8. HazeaHus coneit

Cwmikat kanenus (CaSiO,) ne pa-

Kucnorel Conu Mpumeph! CTBOPHM B BOIE U ITOJIY4HACTCA IIPY TBEP-
CepHas kucno- | Cynearsl Cynegar untHka JECHMHU TUIPABINYECKHIX U3BECTEH U 116~
Ta H,S0, ZnS0O, i

menToB. Crnnkar kanus (K,Si0,), cu-
gfgn"o’fa" o X“°ﬁ’2"'” ik nukar Maraus (MgSi0,), cumkar Kajb-

mus (CaSiO,) u cunmukat anroMUHUS
Yrnekucnora Kap6oHaTs Kap6oHar kaneums B
H,CO, CaCo, (AL(Si0,),) SBIsIOTCS COCTABHHIMM Ya-
AsoTHasi kuc- | Hurpares HyTpar cepepa CTSIMM MHOTUX KaMEHHHIX MaT€pUaIOB.
nora HNO, AgNO, Cunukat natpus (Na,SiO,) npumens-
KpemHueBasn Cvnukarsl Cuvnukar antoMuHus €TCs ISl TIPOU3BOACTBA CPEACTB IMOXa-
kucrota H,SiO, Al(SiO,),

POTYLLUEHMSI.
docpopHan Docarsl Qocpar kansums -
xwonora H,PO, Ca(FO,), Hurpat kaneuus (Ca(NO,),), Ha

3bIBAEMBIN TAKXKE CTEHOBOM CEIUTPOH,
00pa3zyeTcsi B HABO3HDIX TPAHUIESIX U B
xnaesax Juisg ckota. OH MOXeT IMOJTHOC-

Tabnuua 2.9. BogopacTBopyMoCTb conelt

XummHeckas | PacTBOpuMOoCTb,

Cone thopmyna r/nnTp
: THIO Pa3pylIUTh CTPOUTEIBHBIE KOH-
Cunukar Kaneums CaSiOo, 0,000
CTPYKUHUH.
KapGorar ks a0, 0.015 KuCIoTHL, ENIOYM 1 COTM HAYMHA -
M'mppokapGotar kansumsi | Ca(HCO,), 2,000 10T AECTBOBATD TOJIBKO B BOOHEBIX Pa-
Cyne@ar kanbumst CaS0, 2,500 CTBOpax. THIHTGJILHaSI THAPOUIOIISAL S
Cynear narpus: Na,SO, 11,000 CTPOUTENBHBIX COOPYXEHHUI B JII000M
E———— = 36,000 BUJIE MPEISITCTBYET IMPOHUKHOBEHHUIO U
TPAHCITIOPTHUPOBKE I3THUX BCUIECTB U 34-
Xnopup Kaneuus CaCl, 75,000 P pTvp
HMINACT CTPOUTCIIBEHOC COOPYXKEHUE OT
Hurpar kansums Ca(NO,), 250,000 MIOBPEKICHMIA!
2.1.11. Booda

Bona B ipupone nogsepxena xpyrosoporty. OHa ucnapsieTcsi Ha IOBEPXHOCTU 36MITU
n3 pek u mopeit. I3 Tymana (BomsiHOro miapa) oopasyiorcesi 06naka, KOTOpHIE TIPU OX-
TaXIeHny CTAHOBITC oxaeM (puc. 2.39).

Bcerpevaromascs: B mpupoAe Boa XUMHUYECKY HE SIBJIsIeTCs] YucTOM. Mopckas
BOJIA CONEPXKUT OOJIBILIEE KOJIMYECTBO PA3TMIHEIX CONEH, HANPUMED ITOBAPEHHOM COJTU
(NaCl), cynpdara maraust (MgSO,) u cynbdara natpus (Na,SO,). Conepxanue co-
neit, nanpumep, B CepepHoM Mope coctabisier 36 r/mutp. Bona ¢ comsimMu xanboyst
Ha3bIBAETCS KECTKOM.

Bona 13 UCTOYHKKOB, PEK 1 03P COIEPXUT B OCHOBHOM CONTU KJTBIUSI ¥ MATHUSI.
Conepxanue runporeH-kapbonara kanepus (Ca(HCO,),) n cynbdara xanbnus
(CaS0,), Ha3pIBaEMOE TAKKE U3BECTKOBOM XKECTKOCTBIO ¥ TMIICOBOM XECTKOCTHIO, 51B-
JISETCS ONPENIEISIIOIMM JIIA CTEIEHU XECTKOCTH BOALL. [Ipy ncrapenun XecTKou
BOJE! BBIIESIETCS TUIPOreH-KapOOHAT KATbLKs B BUIE KAMEHHOrO OCaiKa Ha CTeH-
Kax ¥ JTHULIE KacTPIoib. 2ZKecTKYI0 BOy MOXHO CAENATh MATKOM ITyTeM JOGAaBKA Crie-
HUAIBHBIX BEILECTB.

Hoxmesas Bofa, KOTOpad BHAYAJIE COCTOUT U3 MUCTUILTHMPOBAHHO BOBI, T10 TTYTH
Yepe3 BO3MIYX COTIPHUKACAETCS C YaCTUYKAMU TIbUTH Y KOIIOTH, & TAKXE C JIBYOKVCKHIO



2. 1. Xumuueckue oCHOBbL

O

Konpetcauus BogsHoro napa  HaceolieHue BOAsHOrO Napa  Qcapikm

i1t ¢ ¢ 1t

Bopstoi nap Hunwa TPOMBILINEHHOCTL Oszepo 3 2
v aCTeHuR Q\\.
Peka Oumcr- Ak
BOI0- HBIE COOpY; l . :
Mope Cﬁt()pHMK) HeHus ‘ ///////6 YDOQBEHb
ﬁ? o e e el
— TPYHTQBbIX BOf

3 BogocHabxeHu N
e Bopoorsenetne T pyHTOBbIE BOABI

Puc. 2.39. KpyroBopoT BOOHI B [ipUpOJIE

yriepona (yrnekucnplit ras CO,) u ¢ aByokuceio cepsl (SO,) u ctanoButcs ¢inabo-
KHUCTTON («KMCIOTHBIE JIOXKIH»).

I'pyHTOBAS BOAA — 3TO BOJA, KOTOpas IMOIanaeT B 3€MJII0 MPU MIpoCayuBaHUU
0CaJIKOB B rIIyOOKO JIEXKALIHME CIIOU CKAIBHBIX Y HECKATBHBIX TPYHTOB W 3aTOJHSIET
IIyCTOTHI B 3eMHOU kope. Ha nyTu uepes clion 3eMJI BOJA OUMIIAETCS] OT B3BECEH.
OnHaKO OHa MOXET pacTBOPSTL U NMPUHUMATH IPyrue HaXOAsLIMECS B 36MIIE BELIE-
crBa. OHA MOXET CKATUIMBATHCS Hajl BOJIOHETIPOHULIAEMBIMY CIIOSIMU. BepxHsisa rpa-
HMIIA CKOIUIEHUS! PYHTOROM BOMBI HA3HBAETCS YPOBHEM IPYHTOBBIX BOH. Eciiu rpyH-
TOBasA BOJIA BHIXOJIUT Ha NOBEPXHOCTD, TO OHA 00pa3yeT UCTOYHMK.

COCTOAHNA BOOBI

Boaa — 3T0 BELECTBO, KOTOpOE B TIPUPOE MOXeT OBITh TBEPALIM B BHJIE JIbJA,
KUJIKUM B BUAE BOJIB U razo00pa3ubiM B BuAe napa. Jlen Taer ipu 0 °C (Touka ruras-
nenust). Heobxonumoe mitst ruapnenust (tastiusi) 1 KT Jibaa KOMUMYecTBO TETIIa COCTAB-
astet 335 kJIx (tenmota 1aBneHus). Bopa ucnapsercs: ipyu HOpMAIBHOM JIaBIEHUN
Bozayxa nmpu 100 °C (Touka xuneHus). g vcriapeHus 1 Kt Boabl TpeOyercs Koamye-
ctBO teruia B 2250 kJIx.

Bomsanoit nap xoHaexncupyetcs npu oxnaxaennu Hrke 100 °C (Touxa KOHACH-
canuu) B BOAY (KOHICHCALMOHHAS BOJIa uin KouneHcat). Ona 3amepsaet npu 0 °C
(Touka 3amep3aHmst) ¥ ipeBpataercs B nex (puc. 2.40). Bopa npu +4 °C umeer vau-
OOJIBLIYIO TIIIOTHOCTD.

Korpna ona oxinaxmaercss no 0 °C m nmpeBpamaercss B J€a, OHA PACIIUPSIETCS.
10 o6neMBBIX YacTeil BOIB COOTBETCTBYIOT 11 OOBEMHBIM YACTSM JIBJA. JTO BCTpeUa-
TOLLIEECST TOJBKO Y BOIBI CBOMCTBO HA3BIBAIOT aHOMaIMeH BOAK (cM. paspaen 2.2.10.5).

Bona B cTpouTeNbHOM TEXHUKE HAXOIUT LUMPOKOE NIPUMEHEHUE, HAIIPUMED:

° B Ka4eCTBE BOJbI 3ATBOPEHUSI JIJIsI TPUTOTOBJIEHUSI CBEXETro OETOHA U pac-
TBOPA,

e B Ka4eCTBE TEKYYETO U TPAHCIIOPTHUPYIOLETO CPECTBA, HATIPUMED IIPU YKIIAIKE
CBEXero 0€ToHa, a TAKKE IIpU TBEPIACHUU OETOHA,
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Puc. 2.40. Arperatabie COCTOSTHUS BOAB

pH yxojie 3a 6ETOHOM II0CJIe YKJIaAKK JUISl HOJMBKY 1 OPOIIEHUs] OETOHHOM
TOBEPXHOCTH,

B KauEeCTBE PACTBOPSIOIIErO M IMCHEPIUPYIOLIEro CPEACTBa IIPH U3rOTOBICHUM
M YKJIaKe KPACOUHBIX CIIOEB M OMTYMHBIX 3MYJIBCHOHHBIX TTOKPLITHIA, 8 TAKXKE

B Ka9€CTBE MOIOLIEro ¥ NOJIMBOYHOTO CPE/ICTBRA U151 OYMCTKY TTOBEPXHOCTEH CTPO-
UTEJIBHHX KOHCTPYKIMIA, JUTIST OYMCTKY UHCTPYMEHTOB Y MATIIVH,

Boja MOXeT MPUBONUTE TAKKE U K NMOBPEXKICHUSIM CTPOMTETEHBIX KOHCTPYKIIHIA,
Harpumep:

IIpY JIOXKIE 34 CUET BOCIIPUSITHS BPEIHBIX BELIECTB U3 BO3AYXA Y X TPAHCIIOP-
THPOBKH HA MOBEPXHOCTU CTPOUTETBHBIX KOHCTPYKIIMIA,

B Ka4eCTBE IPYHTOBOM BOJIbI M, COOTBETCTBEHHO, BIAXHOCTU IPYHTA 38 CYET
pacTBOpeHUsI ¥ M0 BOJIBIIEH YacTH KalWLISIPHOM TPAHCIIOPTUPOBKU BPEIHBIX
CyOCTAHIMIA K CTPOUTENIBHBIM KOHCTPYKIIVSAM,

B Ka4eCTBe BOASHOIO NMAPA, KOTOPHIA B GONBIIMHCTBE CIyJaeB IOMAAeT B KOH-
CTpyKIUN 3a cuet auddy3un, yBIOKHIET KOHCTPYKIHIO K TEM CAMBIM IIPUBO-
JINT K CHIDKEHUIO €€ TeMIO3ALMUTHRIX KAauecTB, a TAKKE

B KAYECTBE JIbJIa, KOTOPBII 33 CUET YBETMYEHHS OObEMA IpU 3aMEP3aHNH BOIHL
CO372€T Pa3phIBAIOIIEE MATEPHA JIABJIEHHE, KOTOPOE IIPUBOAMUT K OTKATLIBA-
HUIIO MATepraja Ha TIOBEpXHOCTH CTPOMTENBHBIX KOHCTPYKIIMH WIN K MpOBa-
JIaM Ha JOpOrax.

2.1.12. 3azpsasuenue u 3auuma okpyycarouieii cpeovi

Ion 3arpsisHeHEM OKPYKAIOHIEi Cpelibl TOHMMAIOT 3arPsi3HEHNE BO3IYXa, BOIb U 3eM-
JI BpEAHBIMY BerecTBaMu. Takoke U IIyM 3arpg3HsieT OKPYXAIOIIYIO Cpelly. 3arps3He-
HIE OKPYXAIOIIei CPefibl He TONBKO BPEIUT JTIOSIM Y TIPUPOIE, HO TAKXKE MOXET NPUBE-
CTH K HOBPEXIEHVSIM CTPOUTEIBHBIX COOpykeHmii. TTo3ToMy BCe 3aHAThIE HA CTPOMILIO-
LIAKE TOJKHE YIUTHIBATE OCHOBHBIE IOMOXEHMS TTO OXPAaHE OKPYXKAIOLIEH Cpebl.



3ArPA3HEHVE BO3OYXA

Ilpu cropannu, Hanpumep, yris, HebTn
WM TOPIOYETO IJIsl IBUratTeneii BOSHUKAKIOT
BPEJIHBIE BELIECTBA, TAKUE KAK JBYOKWUCE YTJIEe-
pona (CO,), neyoxucs ceprt (SO,), oKcrAmb!
asora (NO ), KOTOpBIE ABISAIOTCSA NPUIUHAMU
«KMCIOTHBIX noxaeit» (puc. 2.43).

IIpu ucniapeHuy yriaeBoAOpONBl, HAXOsI-
[IHMECS B COCTABE XUIKOIO TOILUIMBA U pa3ba-
BUTEJIEN, TETPAXJIOPYINIEPOJl, HAXOSILLMICS B
COCTABE PACTBOPUTENCH M YNCTAILIMX CPENCTB,
a taxxe ¢ropyrnesonoponst (FCKW) u3 razo-
00pa3HOTO TOILUIUBA U XOJIOAWIBHBIX YCTAHOBOK
TIOTTAIAIOT B BO3MYX.

OTnenbHBIE BpEIHbIE BEIUECTBA B pa3jivd-
HBIX MIPOTIOPLUAX SBISIOTCS IPUIMHOMN BCE
YBEITUYHMBAIOIIETOCS TIOTEIUVIEHHUS 3€MHOM TI0-
BEPXHOCTH BCIEACTBHE OOPATHOTO TEILIOBOIO
usnydenus («IIapHuUKOBbIU 3¢ dexT») (puc.
2.41). Torpa xax «NapHUKOBHIN 3(p(PeKT> MO-
XKET MPUBECTU K TSKEIBIM TI0 CBOUM ITOCIEI-
CTBUSIM M3MEHEHUSIM KTMMaTa Ha 3eMJie, pas-
pyHIaIoIINe KJIETKH XUBOUM TKaHM yIabTpadro-
JIETOBHIE JTIy4X THNA B TIpy cIIMIKoM TOHKOM
O30HOBOM CJIOE 3¢MHOIT atMOCGhEPEI MOTYT b6ec-
MPENATCTBEHHO JOCTUTATh 3¢MHOI TTIOBEPXHO-
CTH, YTO MOXET INPUBECTU K OTIACHBIM IS 310~
POBbSI YEJIOBEKA NOCTENCTBYAM (puc. 2.42).

OtnenbHEIE BpEIHBIE BEIIECTBA 00pa3yioT
BMECTE C BJIKHOCTBIO BO3IyXa CEPHUCTHIE KIiC-
sotel (H,SO,) wim cepnyio xucnory (H,SO,),
yraekucnoty (H,CO,) u a3oTHyI0 Kucioty
(HNO,), KoTopbIe IpomBaroTCs Ha 3EM/TIO B BUTIE
«KHCJIOTHBIX JIOXKIEI» 1 BIUIIOT HA POCT PacTe-
HUil («ymupasme necos»). C Ipyroii cTOpOHEHL,
OHM TaKXKe€ BIVSIOT HA 3HAYUTEIRHBIE TTOBPEXK-
JEHUS CTPOUTENIBHBIX COOpyXeHmil (puc. 2.43).

MeporpusTrs IPOTUR 3arPA3HEHIIS BO3IYXA:

2.1, Xumuueckue ocrogb! J

<

h Orpaenve TENNOBOM 3HEPIUA
| ConHeuHoe uanyuenme

S 4 / OBparHoe oTpaKeHve
J// TeroBoro wanyueHs

OBpertoe oTpaxeH1e
TEnnoBoro U3Ny4YeHust

L ATMocdepa semnn

Puc. 2.41. «ITapankoBsrii achdexTs

Puc. 1.42. O30HOBHII C10iA

- XornopHbie
. BOYIYIHBIE TEYEHWS
- e
OKMCh 230Ta { NO3) gL
Aol iap (H20)
Yeriekuenbiit ras ( CO,) -
[leyokuch cepel (SO,) 77, 7,
# Kucrle poxav , /
o Va4 / 7 7
y /
BuixnonHbie i ’, 2.7
rasbl /Ry g Ly
- / Y 7" 4y

Puc. 2.43. «KuCIOTHBIE TOXIM»

® 3YKOHOMHSA SHEPIUH IIyTeEM OIrpaHNYCHIS HOTpC6JICHI/I${ TOIZIMBA U YIIYy4YINCHUA

TEILIOU3OJIANNY 30aHUIA,

® OYMCTKAa BBIXJIOIIHBIX ra30B IIyTEM YCTpOﬁCTBa (1)I/U[LTpOB ¥ KaTaJm3aTopoOB,

* WCIOIB30BAHKUE BO30OHOB/ISIEMBIX UICTOUHUKOB SHEPTUH TIYTEM PabOThl THAPO-
3JIEKTPOCTAHIMI, BETPOBBIX F€HEPATOPOB U COMHEYHBIX YCTAHOBOK.
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SArPA3HEHME BOObI

[Monanaromas 1 UCIIONL3yeMas Ha CTPOMILIOMAIKE BOIA, KaK MPABUJIO, OTBOINT-
¢Sl B KaHAJIM3ALMIO WIKM HEIIOCPEACTBEHHO B 3eMJIIO WM B BogoeMbl. OTHAKO 374 IPsI3-
Has BOJA He NOJDKHA COMECPXKATE BPEAHLIE BerecTBa. BpeTHBIMI CUMTAOTCS:

* T€, YTO BEAyT K 3aCOPEHUIO BOAOOTBOMAHAIX KAHATOB 1 KOJUIEKTOPOB, KaK, Ha-
[IpUMEP, CTPOUTENLHBIN MYyCOp, PACTBOP WIIM BSDKYIIIHE BEIIECTBA;

* Te, KOTOPHIE SIBJISIOTCS [OXKAPOOIACHBIMM, B3PhIBOONIACHLIMY WY SIIOBUTHIMU,
K&K, HanpuMmep, OEH3MH, PACTBOPUTEIN, KUCIOTH, EJIOYM U CPECTBA 3a1IUTHI
IPEeBeCUHEL.

Oco0eHHO TSDKEIOe 3arpsiI3HEHNe OKPYKAIOLIEH CPENBl IIPOUCXOIUT 38 CYET CIIM-
Ba CTAPHIX MACEN, Ma3yTa, OCTATKOB CpEJICTB 3aIMTHL APEBECUHBl Y KOHCTPYKIIMIA B
3eMJIIO WM B BOJIoeMbl. OHU BE/lyT K OTPABIEHUIO TPYHTOBOM BOJIBI M K Pa3pyIIEHUIO
KU3HU B €CTECTBEHHBIX BomoeMax! DTH Ha3bIBAEMBIE CIIELOTXOOAMHK BEIIeCTBA HEOD-
XOJIUMO CIIABATH CHEIUANBHO ISl ATHX LI OpraHU30BAHHBIM JIUIIEH3MPOBAHHBIM
OpraHu3alysiM, HaXOSIIIUMCS 10/ CTPOrMM rOCYIApCTBEHHHIM Ha/I30pom!

3ArPA3HEHVE OKPY>KAIOLWLEM CPEfLI OTXOOAMU MPOU3BOOCTBA

OTx0onB TIPOU3BOACTBA HEOOXOIMMO COOMPATH OTACIBLHO KaK IIEHHEBIE MATePHAJEL,
POU3BOJCTBEHHBIE OTXOIbI, ITONOOHEIE JOMAIIHIMM OTXOAaM, U KaK CIEmOTXO/bL.

e IleHHbIe MaTepHraIBL, HAIIPUMED AEPEBO, METAIITHI, HE3ArPSI3HEHHBIH CTPOUTEITb-
HEII MyCcOp, OTHETOYHBIA acanbT U IACTMACCH, MOTYT TIOCTE MepepaboTKH
ObITH CHOBA HCIIOJIB30BAHEL.

* [Ipou3BOJACTBEHHBIE OTXOAHL, TOAOOHBIE JOMANIHEMY MYCOPY, COOMPAIOTCST 1
CXKMTAIOTCS HA CIIenMaIbHBIX YCTAHOBKAX 10 CKUTaHMI0 MyCOpa MO CTPOruM
KOHTpoeM. [1py 3ToM rTosTy4atoT 3Hepriio. Heroproyue BerecTsa JOKHbI CKJIA-
JIMPOBATHCS HA CHELMATBHBIX THIPOU30IMPOBAHHBIX CBAIKAX-ICTIOHMSIX.

* CrenoTxoanl — 370, HAIPUMED, 3arPSI3HEHHBII MATEPUATT OT CHOCA CTAPhIX I10-
CTPOEK, acOeCTOCOMepKAall[e OTXOAb!, OCTATKY CPEICTB 3aIIUTH COOPYXEHUIA,
CPECTB 3alUThI APEBECUHBI ¥ onaayoounble Macia. [lepen TMKBUAANNEH 3THX
OTXO[OB HEOOXOAMMO BBIIIOJIHUTE TPEOOBAHUS, YCTAHOBICHHBIE 3aKOHOM.

KOHTPOJ1bHBLIE BOIMNMPOCH!

1. Kak pa3nmnyaiorcsi MaTepruaIonogo0oHbIe CMeCH, XMMHYECKIe COEIMHEHUS U BIIeMeH-
1017 [lpuBeaUTE IPUMEpEHL.

2. Ilpusepute NIPHUMepH CTPOUTENBHBIX MATEPUAIOB, KOTOPHIE SABJIAIOTCS 2IIEMEHTaAMMU,

XUMUYECKUMU COETUHEHUSIMU U CMECSIMU.

IIpuBeauTe NpUMEpEl XMMIYECKOTO CTPOCHIMS CTPOUTENBHBIX MATEPUANIOB.

INosicauTe HA pUMepax CBOMCTBA B ACHCTBUE KMCIIOT U IIEIOUeH.

Corir MOTYT TIPUBECTU K CTPOUTEJIEHBIM HOBpexXIeHUsSM. OObsICHUTE NPOUCXOJISIIINe

TIPYA 3TOM IIPOLIECCHI.

6. Kak MoryT JiMua, 3aHsITHE HA CTPOUIUIONIANKE, MTPEISITCTBOBATh 3arpsi3HEHUIO OKPY-
XKarouein cpebr?

7. TlosicHHTE 3HAYEHHE BOOBl B CTPOUTENBHOM TEXHUKE.

Wik



2.2. Puzuueckue ocHo6bl

2.2. ®usmueckme OCHOBDI

Ipu dbusmyeckux npoueccax u3MeHsercst GopMa Tena, ero NOMOXKEHUE WA €10 COCTOSI-
uue. [1py paborax HA CTPOUTENTBHOM IUIOMIA/IKE TIPOUCXOASAT TAKUE U3MEHEHMS TEJ1, KO-
TOPBIE MOTYT OBITh U3MEPEHBI. VI3MepuTh MOXHO, HANIpUMep, U3MEHEHHE TMH, Macc,
BpeMEHH U TeMriepaTypbl. Dopma MOXKeT ObITh U3MEHEHA, HATIPUMED, [P U3rHbe apMa-
TYPHOTO CTEPXKHS LU 3KEJIE300€TOHHOM

< SKCLEHTPHK oy
KOHCTPYKIINHM, KOTOPBIM MOXXHO BBITTOJ- i VisritBumin ‘Dr’ M
o il ONMK

HHUTBE C TIOMOIIBIO YCTPOUCTBa I U3rH- # WarviGras

“~ CransKoi

0a cTabHBIX cTepkHel (puc. 2. 44). W3- THpRN Cepxes
Vamerenme hopmel

MEHEHUE TIOJIOXEHUS TIPOUCXOINT, Ha-

IIpUMeEp, IIpH TTOCTPORKE CTEH, KOra BogsHol nap

oonpniehopMaTHEIE KAMHH YKJIaIbIBA-
HOTCSI CJIOSIMU € TIOMOILBIO TPY30TIONE-
e€MHOro ycrpoiictea (cM. puc. 2. 44). 06
U3MEHEHUH COCTOSTHUIS BEILIECTBA TOBO-
psIT, HATIPUMED, KOTJIA MPH YBIaKHEHU
GeToHa mociie YKIaaKu BONA, pasopbiz-
ruBaemas o ero MOBEpPXHOCTH, CHOBA
ucrapsietcs (cMm. puc. 2.44).

Boga

WameHerye nonoxeHus Wamenere cocTosHus

Puc. 2.44. ®uzuyeckyre MPOEcCH

Tabnuua 2.10. OcHOBHbLIE NPUCTABKU K 0603Ha-
YEHUSIM EAVHNL, U3MEPEHWS

2.2. 1. Duzuneckue geaununvt Corpatentios | Muoxi
Mpucraska 0603Ha4eHMe Tenb IMpunep
pycckoe [MeXayHa- (kpar-
Y100l 3a1ath (PU3NIECKYIO BEJTUIKHY, pomHoe | HOCTb)
3 - =
HAJO 3HATh €€ eAUHUIlY U3MepeHust u | Mww- M m O[] an= 10030"1" -
YUCIOBOE 3HAYEHUE.
a CaHtu- c c 102 [1em=102M=
o (Dusmyeckye BEIMUYMHBI COCTOST =0,01m
U3 TIPOU3BEJCHUSI YUCIEHHOTO | fleun- 0 d 10 | 1gM=10"mM=
3HAYEHNS BEJINYMHEl HA €€ eu- =i .
HULY U3MEPEHUsL. Dexa- na da 10 1pa=10n
e (usnyeckas BEIUYMHA = YHC- lexTo- r h 102 (1 1m= 11(gon=
= n
JieHHOE 3HAYEeHUe * eqUHUNA W3-
Kuno- K k 10° 1xkr=10°r=
MEpPEHMSI. =1000T1
HucneHHOe 3HaYeHUE TIOKA3BIBAET, | yiora. M M 10° | 1MH=10°H =
BO CKOJIBKO pa3 (pr3mueckass BeJIMUMHA =1000000 H

OOJEBIIE €€ eMUHUITEL
ITPUMEP: nuna [=5-1M =5 M, Tabnuua 2.11. OcHOBHLIE BENWYUKBI CUCTEMEL
370 3HAYUT, 9TO JJIMHA CTEPXKHS B 5 pa3 CW v nx eqyH LI MBMepeHVist
CokpaujeHHoe
OoJIBIIIE, YEM €IUHULA JUTMHEL 1 M. Envsvua 0603HANEHNE
OueHb OONBIINE WM OUEHE MAJIbIe

OcHoBHas BEnVuMHa
MaMEpEHUS! pycokoe | MeXnyHa-

popHoe

YUCIIOBBIE 3HAYCHUS CTAHOBSITCSI 00Mee | Onmma Metp M m
TMOHATHBIMM U Jy4llle YUTAEMBIMU 3a | Macca Kunorpamm Kr kg
cyeT KpaTtkoro WiM MONHOro obo3Ha- | Bpews CexyHpa c s

YyeHUsl MPUCTABOK II€pe]] HAa3BaHpeM | SMEKTpUueckuit 1ok | Avnep
eIMHUIIBL (Ta6J'[. 2‘10). TemnepaTtypa KenbBuH K K
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Tabnunua 2.12. MpouseoOHLIe eNVHULLE B CUCTE- Enuuvnsl pusnyeckux BeIMIuH,

me CU 1 ux CBsi3b ¢ OCHOBHbLIMU KOTOPBIE COOTBETCTBYIOT OCHOBHBIM

CokpaitieHHoe -
owavecwan | Eqwnia | oomwauerwe |  Comes | €IMHMIAM MEXTYHADOJHOM CHCTEMBI
EOTUHLKE | SMEPOHUT loycoroeMEXAVHE")  eurmian envuuy CH (Systeme Internationale
Cwna HbtotoH | H N 1H=1xr-mic2| @ Unites), ipencrasiedsl B Tadm. 2.11.
Rabers, | Mweyr: | e | 4 1D =1Hewm IpousBoaHbBIE €IMHUIBI MOXHO BbI-
RhERI BECTU U3 OCHOBHBLIX B COOTBETCTBUM C
[asnerve | Mackans | Ma | Pa  |1Ma=1Hm? ¢usnyeckuMu (GhopMyIaMu, CBSI3bIBa-
vetnood | BarT Br | w 1Br=1 Oxc OLIMMHY 3TU BEIMUMHEL (Tabmn. 2.12).
Bnextpu- | Bonet B v 1B=1BvA ITPMEP: IIpoussonsas Beivdu-
ueckoe Ha- Ha — CKOPOCTh — 0Opa3oBaHa U3 OCHOB-
npsbkeHne
HBIX BEJIMYUH — JUIMHBI 1 BPEMEHU:

Arextpudec-| Om Om Q 10m=1B/A
Koe conpo- Ckxopocmb = Onuna / epems.
TUB/IEHUE
Uperoi | Tepi T | Hz 1T e IMpouspogras eIUHUIA U3MEpPE-

HMSI CKOpOCTH 00pa3oBaHa U3 OCHOB-

HBIX €AUHUL] — METPA U CEKYH/IbIL:

Founuya usmepenus cxopocmu = memp / ceKyHoa.

2.2.2. O6sem, macca, nA10OMHOCHb, HOPUCTIOCHTb

OBBEM (MPOCTPAHCTBO)

Kaxnoe Teno 3apuMaeT onpeleacHHB oobeM. Enunnna oobemMa — xyonueckumii
meTp (M%), 9TO COOTBETCTBYET KYOMKY ¢ myiuHou rpadu 1 M (puc. 2.45). Yactn kyou-
YeCcKOro MeTpa — 370 Kyomdeckuii aemmumerp (M%), Kybuueckuii cantuMeTp (cm3) u
Kybnueckuit mummmeTp (Mm). JList KuUaxocTell B Ka4yecTBe ENUHUIIBI 0ObEMA YACTO

Puc. 2.46. Macca 1 1 Bonpl

NpUMeHgeTCs eMMHUIA TuTp (I1).
1 m3 = 1000 mm3, 1 o3 = 1000 v,

1 em® = 1000 mnt3, o= 1m.

MACCA

Kaxgoe teno nmeet maccy (KOMUYECTBO MATEPU-
ana). Equauna Maccel Tena — KuiorpamMm (Kr). 91o
cootBeTcTByeT Macce 1 1m* (=1 1) Bomel mipu 4 °C
(puc. 2.46). MBOroxparHoO YBEIMYEHHBI KHWIIO-
rpamMM — TOHHZ (T). HacTsiMu KujiorpaMma siBISTIOT-
cst rpamMM () ¥ MAWUIMTPaMM (Mr).

I1T=1000r, 1xr=1000r, 1 r= 1000 mr.

MNOTHOCTbL

PazmmuHpIe MaTepraibl OOHON 1 TOM X€ MACCH B
OOJIBLIMHCTEE CIIYYAeB 3aHMMAIOT pasHblil 00beM. Pas-
JIMYHBIE MATEPUATIH C OIMHAKOBBHIME O0bEMAMU UMEIOT
B OONMBIIMHCTBE CIyYaeB pasandHyio Maccey (puc. 2.47).



[TnoTHOCTB p (UUTAETCS «pO») KAKOTO-JIMOOo TeNa —
3TO OTHOINEHME X0 MACCH K €ro 00beMy.

IlnoraoCTL = Macca / 0obeM:
p=m/V,

macca = 00BbEM - IVIOTHOCTD:
m=V-p;

00beM = macca / TUIOTHOCTE:
V=m/p,

IJI€E  m— MAacca BT, KX, T;
V— 06peM B cM?, im3, M3,

p — ITIOTHOCTH B T/cM3, Kr/am3, T/M3.

IMnoTHOCTHU CTPOUTENBEHBIX MATEPHUANIOB JAIOTCS
Kak cpennue BeJimyrHbL (Tabii. 2.13). Y ctponTe/lbHbIX
MATEPUATIOB YACTO Pa3InyaoT A0COMOTHYIO IUIOTHOCTD,
0OBEMHYIO MACCY U IUVIOTHOCTh HACHTIIN (puc. 2.48).

006 abcontomruoii naomuocmu TOBOPAT B CITyuae
MATEPHUANOB, KOTOPEIE HEe MMEIOT TIOP M BO3AYIHEIX
MPOCIOEK.

Ilon o6eemuoii naomrocmelo TOHUMAIOT IVIOTHOCTD
TBEP/BIX MATEPUAJIOB, UMEIOLIUX TOPhI 1 BO3MYIIIHEE
TIPOCIONUKMU.

Hacvinnas naomuocme Wi RAOMHOCHb HACHINU —

2.2. Qusuyeckue 0cHOBY!

Cocrosast

Crare Boga peseciHa
1kg 1kg 1kg
S | 9| $

0,13 dm3 1.00 dm3 2,13 dm3
1dm3 1dm3 1dm3
N

7.85kg 1,00 kg 0.47 kg

Puc. 2.47. CpasHenne pa3nny-

HBIX MaTepUaoB

Tabnuua 2.13. MNnotHocTs (cpen-
HVE 3HAYEHWS])

Martepuan Fln:():/:(:ﬂc;rb,
CeuHel| 11,3
Meneb 89
Crane 7,85
Livnk 71
AntomuHnic 2,7
Crekno 2,6
XKene3obeToH 25
CTeHOBOW MONHOTENLINH

Kupnny 1.8
Bopa 1,0
FazobetoH 0,8
y6 (B BO3AYWHO-CyXOM

COCTOSIHUY) 0,67
CocHa (B BO3gywWwHO-Cy-

XOM COCTOsIHMM) 047
MNexononucTypon 0,02

3TO TNIOTHOCTH CBODOJTHO HACHITTAHHOTO TBEpAOro Matepuraiaa, BKIIKgasa r1opbl B Ma-

TepUalax v NpoCTPaHCTBO MEXOY YaCTUIAMHU.

MOPUCTOCTL

MHoOrue crponTeNbHBIE MATEpUANIBI CONEPXKAT ITOPhl U [I03TOMY Ha3bIBAIOTCS 110-
PUCTBIMHU. B 3aBUCMMOCTH OT IUIOTHOCTHU B TEJIE MOXKET OBITE MHOTO, MaJIO MM BOOOLIE
He ObrTh mop. [Topel MOTYT ObITH OONBIIUMM MJIM MAJICHBKMMHU, 3aKPBITEHIMH WM OT-
KPHITHIMU. OTKPHITHIE TIOPbI CBS3aHB! IPYT € APYroM TOHKUMU TpyOOYKaMMU.

IToppl BO3HUKAIOT

* npu 00pa3oBaHKK HPUPOTHHIX KAMHEH, HAIPUMED TIEM3BL.

ABconoTHas o P 06 bemHan
NACTHOCTL = & MIOTHOCTL
Hanpuvep Hanpumep

y MeTansos, y CTPOMTENBHOIO

CTeKna Kiprivya, nopucToro

beToHa, fepesa

MnotHocTh
HAChINu

HanpyMep
¥ HACHIMHOIO NecKa,
Tpasus, 3eMnm

Puc. 2.48. Buipl IUIOTHOCTH



@ Inasa 2. EcmecmeeHHo-Hay4Hbie OCHOBY! CHIPOUMENbCMEA

Nopucrocts
Hackinu

CobctBetHan
NOpUCTOCTL
IpaHyn

TMopucTocTh
TpaHyrn ¥
TOpHCTOCTL
Hachbiiin

Puc. 2.49. Bunpt nopucroctu

[Moper 06pazytores

° NpH HArpeBaHWH, HarpuMep, rmuHel. O6pa3yio-
MUKCST TIPY 3TOM BOJSIHOM I1ap 00pa3yeTr Nophl, Ha-
IPUMEpP BO BCITYYEHHOM IMHE;

* [Ipu OOXHWTre B UCKYCCTBEHHBIX KaMHSIX, KOI/a MO/~
MEMIAaHHBIE K CMECH INIMHEI 1 CYTJIMHKA MaTepHaJIbI
Cropaiot, 00pasysi mopkl, Kak, Harpumep, y addek-
THUBHOIO KHPITNYA;

* [OpU XMMHUYECKHX peaKLUsIX ra3006pa3yionmx Ma-
TEPHATIOB, KOTOPBIE T0DABISIOTCS K N3BECTKOBBIM
CcMECsM ¢ 100aBKaMu, HATIPUMED TIPH POM3BOJICTRE
MTOPHUCTOro GETOHA, MK Ta300€TOHA.

CpolicTBa MOPUCTOTO TENA:

® TOPHUCTLIC CTPOUTCIIBHBIC 3JICMCHTHI onee JICTKUEC, HO HC TaAKKEC ITPOYHBIC, KaK

HETIOPUCTHIE;

yeM MEHBIIIE TTOP UMEET CTPOUTEIIBHBIN 3JIEMEHT U YeM OHU MEHbIIIE, TEM MEHb-
1€ TEeIUIONPOBOIHOCTD 3TOrO 3MeMeHTa. TAKKUe CTPOUTENBHBIE 3IIEMEHTEI Me-
10T XOPOIIYI0 TEIIOU3OIUPYIONIYIO CITOCOOHOCTE;

€CJIY ITOPBI B CTPOUTENIBHOM 3JIEMEHTE COJIEPKAT BJIary BMECTO BO3/yXa, TO TEll-
JIOTIPOBOTHOCTD 3MEMEHTA YBEJIMIMBACTCS, CHUXKAETCS €10 TEMIOU30JIPYIOIas
CITOCOOHOCTE.

B cTpouTeIbHBIX MaTepraiax pasinyaror:

o JTTOPUCTOCTDL HACHIITH = mpocTpaHCTBa MEX[y rpaHylaMu CTPOUTEb-

HOTO MaTepHaa.
COBCTBEHHASA IMTOPUCTOCTB 3EPEH = mycroThl B rpaHysiax MaTepuajia.

IMOPUCTOCTD HACHITIU u COBCTBEHHAA ITOPUCTOCTD 3EPEH
= 3TOT CTPOMTENEHBIN MaTepHall COIEPXUT KaK MyCTOTH B IpaHyiax Marepua-
Jia, TAK ¥ MyCTOTH MeXay rpanynamu (puc. 2.49).

2.2.3. Koeezusn, popmot cocmosinus, adzeus

KOresms

Ilon xoresuei MOHUMAIOT CHITY, C KOTOPOM MOJIEKYJBI BHYTPHM T€Na MpUTSTHBa-
JOTCS APYT K ApYyTYy. DTO HA3LIBAETCsl CUJION CHEIUIeHus BHYTpU Marepuana. Ecin,
HAIIpUMeED, paspyllaTh A0JOTOM KAMEHHYIO IUTUTY, TO 3T0 TEJIO OYIEeT COIPOTHUBIATHECS
PAa3pYIIECHUIO, TIPOSIBISITE KOTE3MIO.

OOPMblI COCTOAHNA BELLECTBA

H3-3a Pa3IMYHON 10 BEIMYMHE KOTe3UU BO3MOXHBI TPHU COCTOSIHUS BELUCCTBA:

*  meepdoe:. MONEKYIIbI OCTAIOTCS HA MEeCTe, TaK Kak JeiicTByeT O0bIIas KOTe3ns;

*  JcudKoe. MOJIEKYJIbI MOTYT MEHSITh CBOE MECTO, TaK KaK KOTe3us Maiia;



* za3000pasznoe: MOJICKYJIbl OTPHIBAIOTCS, TAK KaK
Koresusi orcyrcTByeT. OOYyCIOBIEHHOE 3TUM
CTPEMIICHIE Ia30B YBEINIMBATLCSA B 00bEME Ha-
3pIBaeTCs paciMpenreM (puc. 2.50).

@opMBbl COCTOSIHUS BELIeCTBAa HA3BIBAIOT TaKXe
ATPETATHBIMU COCTOAHUAMMU. Ouu moryt
TIEPEXONUTH APYT B IPyra IIpu INOABOAEC TEILIA UK TIPU
oTheMe Teruia (eM. puc. 2.97).

ANE3UNA

ITon agresueii HOHUMAIOT CHJIBI CIICIICHUS] MOJIC-
KYJI pa3JMuHBIX MaTepuaioB. Ee HA3BIBAIOT TAKXKE CH-
JIOM TMPUTSIKEHWS.

Anresueil oOBSCHSICTCS, HANIPUMED, CLCIUVICHUC
Kpacku co ctaabHOU hepmoii. Takxke ¥ B paCTBOPHOM
HIBE Ha TJIOCKOCTSIX CONPMKOCHOBEHMSI KAMHS U pa-
CTBOpAa UMEET MECTO QJIre3Msi, B TO BpEMsi KaK BHYTpPH
KPaCOYHOTO CJIOS UTH CIOS pacTBOpA ICHCTBYIOT CUJIBI
koresum (puc. 2.51).

2.2.4. Ilogepxnocmnoe namsycenue,
Kanuaisapuocmo

NMOBEPXHOCTHOE HATHXXEHWE

Crutpl Koresuy o0yCIIOBIMBAIOT CLICTUICHIE MOJIC-
KYJI Ha TIOBEPXHOCTH XUIOKOCTH. DTU CHJIBI HA3HIBAIOT
CI1aMH1 TIOBEPXHOCTHOTO HarskeHusaA. OHU IIPOsIBIISI-
I0TCSI, HAIpUMEp, KOTAa Karlii BOIbl HA IIOBEPXHOCTH
CYXOTO CTCKJIA OCTAIOTCS NPHUOIM3NTENIHHO IIapoodpas-
HBIMU ¥ HE pacTeKaroTes (puc. 2.52).

KAMUIMTMAPHOCTb

IMon xkamUISIPHOCTHIO TIOHMMAIOT TIOJTEEM KM~
KOCTEl B Kanwmisipax (BOJOCAHBIX Tpyboukax). Yem
TOHBIIE KAIWJUISIPBI, TEM BBINIC [TOTHMMACTCS KU~
KOCTb KBEpXY.

Tak geiicTBYIOT MOJIEKYJBI XMAOKOCTH, 4 UMECHHO
MX CWJIbI KOTE€3WHM U CWJIBI 3ATE3UH, CO CTEHKAMM CO-
cynoB. Ecnu cunel agre3uy MeXny XHIKOCTBIO U
CTEHKaMH cocyaa 60Jblie, 9eM CUIbl KOTE3UH U CHJia

2.2. Dusuueckue ocHOGbI

-

Teeppoe

Moggox o
tenna  [asoobBpasHoe

Puc. 2.50. PopMBL COCTOIHUS
BEIIeCTBA

- Monekynbl MeTanna

Koreaust

Anresus
Koreaus

Monexyrib! kpacku

Puc. 2.51. Cunpr Kore3uu U aj-
re3UH y pasiiM4HBEIX MATEpUAIOB

Kanns

Puc. 2.52. TlosepxHOCTHOE Ha-
TSXEHHE

TPUTSKEHUS 3¢MJIM, KaK, HallpuMep, B cJiydae BOIBI, TO XUIOKOCTh OYIeT ITOMTSATH -
BaThCs KBEPXY 10 cTeHKaM cocyda (puc. 2.53). B cTpoutensCcTBe MEicTBME KA~
JIIPHOCTU MMeeT OoJbIoe 3HaucHMe. IlopUCThie CTPOUTEIBLHBIC MATEPUAIIBL, TAKUE
KaK JIETKMi1 O€TOH, CTEHOBOI KHPIIMY, pacTBOpP, ICPCBO H MHOTHUEC YTCIUIMTEIIM,
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Bopa

Puc. 2.53. KanwinsgpHOCTh B
pa3TUYHBIX TPYyOOYKaXx

Puc. 2.54. ieiicTBrie KammuuIsip-
HOCTH B CTECHOBOM KUPITHYE IIOC~
Jie IBYX4YacOBOTO BCACHIBAHUS
BOJIBI

Tvne

Puc. 2.55. Teepoocts

BCacChIBaIOT Bony (puc. 2.54). BTO MOXET NPUBECTU K
CTPOMTENBHBIM TTOBPEXKICHUSAM BCICOCTBUE yBIaX-
HEHUS CTPOUTEIBHBIX KOHCTPYKIINH, KaK, HAIpUMED,
BBICOJIBI M PA3pYIIEHMs BCIAEICTBUC 3aMEpP3aHus, K
KOPPO3UH ¥ OTKAJIBIBAHUIO LITYKATYPKH, KPACKH U
000€B, K 00pa30BaHUIO MJIECEHU U IPUOKOBBIX TIOpa-
KEHUIM, a TAKXKE K YMEHBIIICHHUIO TETJIOMIOJSILIMM U K
YXYOHICHUIO BHYTPEHHEN CPENbl B TIOMELICHMSIX.

2.2.5. Mexanuuecrkue ceoicmea
meepovix men

IIpy np¥MEHEHUHU TBEPIOBIX CTPOMTEIILHBLIX MaTepyUa-
JIOB, a TaKX€ IPU Mx NIepepadoTKE HEOOXOOUMO YU~
TBHIBAaTh UX MEXaHWYecKue cBoiicTta. Ilpu sToM pas-
JWYAIOT TBEPABIEC M MATKHE TENA, BASKHE U XPYIIKME,
ynpyrue u mnactidaeie. [TpuanHoit 3TuX ¢cBOCTE BO
MHOIOM SIBJISIFOTCSL CHJIBI KOTE3UM MEXIY MOJICKYJIa-
MM Marepuaia.

TBEPOOCTb

Eciu matepuan MOXKET COTTPOTHBIIATECS IIPOHUK -
HOBEHUIO B HETO NPYTHX TEJ, TO OH TBEPXKE, YEM IpY-
rue (puc. 2.55). Ilon TBEpOOCTHIO IOHUMAIOT COIPO-
TUBJICHME MaTepHaia, KOTOPOE OH CO3ACT IPH BIAB-
NVBAHUM WM LIAPANIAHMU €10 TTOBEPXHOCTU APYIUM
TEIIOM.

O1eHKa TBEpAOCTH MaTepHasia IIPOBOAUTCS IO
HKaje Teepnocti Moca ¢ moMoIbIo TPOCTOTO UCIThI-
TAHUS Ha TBEPIOCTh METOIOM napananusi. boiee Msr-
KM MaTepuas Oy/ieT Hapanathbes 0ojiee TBep/biM. [1pu
3TOM pa3nmMualoT crenenu teepaoctu 1—10 (puc. 2.56).
J7ist OLeHKY pa3MyHBIM MEHEpaJiaM TIPUITUCHIBAIOT-
€5l pa3INYHBIE CTENEHU TBEPIOCTH.

TBepasIMM MarepyagamMHi, HaPUMEp, SBISIOTCSA
aaMas, TBEpIbIC CTPOUTENBHBIC MATCPUAITBI, HATIpH-
MEp TPAaHUT, KJIMHKEPHbBIC CTCHOBbIE KAMHMU. TBepbIe
MaTEpUATbl TIPUMEHSIIOTCS B OCHOBHOM JIJISI TIPOM3-
BOJICTBA PEXYIINX WHCTPYMEHTOB M I ICTAIEH, TIOA-

BCPrarommxcs ocobo CMJIIBHOMY MCTHUPAHHWIO, KaK, HAIPpUMCED, CTYIICHU JICCTHUIL 1
II0JIBI B IPOU3BOACTBCHHBIX 3MAaHMAX.

MArKOCTb

O MAIKOCTM MaTepHaia TOBOPSIT, KOTAA €r0 MOXHO CXATh ¢ IIPUIOXEHWEM He-
OOJIBHION CHIIBI WM MIPOLApAaraTeh JPYTUM MAT€PUaIOM.



MSrkuMy MaTepUaiaMy SIBJISIIOTCS, HATIPUMED,
CBMHELI, MIIC ¥ BCIICHCHHBIE CUHTETMYCCKUE MaTCpU-
a1el. OHU IPUMEHSIIOTCSI, HATIPUMED, TaM, IJie OHM KaK
MPOKJIAIKA OOJKHBI PAa3IEiATh IBa IPYIMX MaTepyraia
OT IIOBPEXIECHUS.

BASKOCTb (TANYYECTB)

ITon BSI3KOCTHIO TIOHUMAIOT CIIOCOOHOCTh MaTepH-
aJia 1Moy BO3ACHCTBUEM M3rMOHBIX, YIAPHBIX W TOJY-
KOBBIX Harpy3oK XOTs1 ¥ IO aBaThCsl, HO TP 3TOM HE
paspyuarbesi (puc. 2.57).

BsI3KMMU SIBJISIIOTCS TAKHC MATCPHANBI, KaK CTANb,
CBUMHELI, IEPEBO, KOXA ¥ TEPMOTIJIACTUYHBIC IIJIaCTMacC~
cbl. OHM B OCHOBHOM MMEIOT BOJIOKHHCTOE CTPOEHME.

XPYTKOCTb

IMon xpynkKocCThI0O TOHUMAIOT CBOICTBO Marepya-
Jia TOJl BO3MEMCTBUEM M3rM0AIONMX, YIAPHBIX M TONY~
KOBBIX HAarpy30K He U3MEHSATL CBOIO (popMy, a cpasy
paspyiiareest (puc. 2.58).

K Xpyrnkyum maTepuaniaM OTHOCHUTCS, HATIPUMED,
CTEKJIO, TPMPOIHBIC KAMHM, MICKYCCTBEHHBIC CTCHOBBIE
KaMHU U1 6eToH. CTpOCHME X B OCHOBHOM 3€pHMCTOC.
XpyIKOCTh MATEPUAIOB CUNTACTCS HEIOCTATKOM.

YNPYIOCTb

VIipyrocts — 3T0 CBOMCTBO MATepUaIa MO3BOJISTh
ceOsI CXUMATD WM PACTATUBATE, 4 TIOCIC CHATHS Ha-
Tpy3KU — BO3BpaIlaThCsl K NEPBOHAYANIBHON dopMe
(puc. 2.59).

Yrpyrumu Marepuanamu sIBJISIIOTCSI, HAPUMED,
pe3UHa 1 peccopHas CTajlb, KOTOPHIE MOXHO MCIIOJEb-
30BATh 1] YIPYroi 3BYKOU3OJISILIMM OT KOPILyCHOTO
myMa. Takke U pasnUYHbIC COPTA OPCBECUHBI SIBJISI-
orcs bornee Wi MeHee yripyrumu. CyliecTByrOT Ma-
TEPUAIBI, KOTOPBIE IIPY YPE3MEPHOIT HATPY3KE HE BO3-
BPAIIAIOTCA B CBOIO NICPBOHAYAIBHYIO (POPMY, TAK KaK
WX OpeAes YIpyrocty nepeitaeH. Takue MatepHambl,
Kak, HAI[pUMEP CTPOUTEJIBHASI CTATh U IEPEBO, MOTYT
HarpyXarbcsl TOJIbKO HIDXE MX Tpefieia YIpyrocTH.

NMIACTNYHOCTB

2.2. Pusuueckue ocHoGb!

CrereHb
TBEpPAOCTU
Matepwanel no Mocy:  Tlpymephb!
MArkue

Tanbk 1 cauHey
runc 2
VBBECTKO- HOrOTb Ha

BbIiA WnaT 3 rnanbiie
peyHoiA

wnart 4 cTpouTens-

Has cTank

anaTtut 5
KAMCELY] HoXeBan

nonesoil s (sakanen-

Wiar Has) cTanb
KBapLy 7
Tonas 8 HanMnNbHUK
KO| 9

pyHa Haxpak
anmas 10

TBEPOLIE

Puc. 2.56. IlIxana TBEpOOCTH 11O
Mocy

{4~ PVC

Puc. 2.57. Baskocts

— Crexno

Prc. 2.58. Xpymnkocts

I1acTUYHOCTBIO HA3BIBAIOT CBOICTBO MATEPHUATIOB MO BO3NECHCTBUEM HArpy3-
KU U3MEHATH CBOIO (DOPMY U COXPAHSITE 3TY HOBYIO (hOPMY ITOCIE CHSITHS HATPY3KHU

(puc. 2.60).
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PeavHa

Puc. 2.59. Ynpyrocts

Cauhel|

Puc. 2.60. Inactnunocts

[IracTYHBIMM MOXHO Ha3BBaTh TaKME MAaTCpHUa-
JIbl, KaK, HAMpUMEp, TIMHA, paCTBOP, CBMHEL 1 OKOH-
Has 3aMasKa.

2.2.6. Cuaot

Ha Kaxayio CTpOMTEIbHYIO KOHCTPYKIIMIO IEHCTBYET
OOJIBLIOE YUCIO CUJ, TAKKX, KaK CHJIBL CKATUSI U pac-
TSKEHUSL.

2.2.6.1. Ilonsmue cuawvl

Ecliy noTSHYTH PYKO# 32 CHIMPAIBHYIO HIPYXUHY, TO
OHa YIUIMHUTCS Ha ONPEAeICHHYIO BETUYHUHY. DTOTO
€ MOXHO JJOCTUTHYTD, €CJIM NOJIBECUTh Ha 3Ty IpY-
XHHY onpeIesicHHBI rpy3 (puc. 2.61). B oboux ciy-

yasx Ha NPYXUHY OeicTByeT cwia F, B 1aHHOM CJIy4ac KaK MYCKYJIbHAsl CHUIA MU
Bec Tpy3a. OHa sSIBJISICTCSt MPUYUHON yIUIMHEHUSI IPY:XUHBL. Eciu ynnuHeHus omu-
HAKOBbI, TO M CHJIbI IOJDKHBI OBITH PABHBI.

Touxa
BUTIOKEHUS

] !
f ‘g HanpaeneHis If
§ neiicrev

Puc. 2.61. Cuia TIXeCTH, MYC-
KyJbHad CHia

Touxa npuso-
KEHHUR
NHun peicTsng

Puc. 2.62. [leiicTBre cun

Envmuneii usmepenua cunel B cuicreme CU siBis-
ercst HeioTOH (H). JlecaTHIHBIMA KpaTHBIMM HBIOTO-
HY €IMHHUIAMM SBJISIIOTCS JeKaHbIoTOH (maH), kumo-
HetoToH (KH) 1 Meranwioton (MH).

lmaH=10H, 1xH=1000H, 1mMH=1000kH.

Kpome MyCKyIILHOM CHIIBI M CHJIBI TSLKECTH CYILIe-
CTBYIOT €IIi¢ M JIPYyTHE CHJIbl, HAPUMED CUJia BETpa,
CHUIA BOJTbI, MarHUTHBIC CUJTBI, CHJIBI, CO30aBAEMBIC Ma-
IMHAMMU.

2.2.6.2. Cuna msaxcecmu u ec mena

Ha Maccy Tena BosgeiicTByeT Macca 3eMiid, CO31aio-
mas cuny nputspkeHnsa. OHa Ha3bIBACTCS CHIION TSDKE-
cti F,. BTa cina NpUTSXEHKA TeM O0JbLIE, YeM OO0JIb-
I Macca Tejia U 9YeM MCHBIIC pacCTOSTHUE IO [IEHTPa
3emn. Culia TSKECTH TEJa 3a1acTCsl B CAMHULAX CUIT
H, naH, xH von MH.

Cuna TsrxecTv Wi Bec Tena (F,) maccoit (M) B 1 Kr
COCTaBJISICT:

F,=9,81 H~ 10 H.

Bec Teira uzmepsieTcst ¢ TOMOILBIO TPY>KUHHBIX Be-
coB (muHamMomeTpa). Bec Tena uameHsieTcs: ¢ ynaneHu-
eM ot uenTpa 3emun. IlpHu oueHb OOJIBHIOM yIaleHUN
OH MOXET CTATh PABHBIM HYIIO (COCTOSIHHAE HEBECOMO-
ctr). [1py 3TOM Macca Teia OCTAeTCs1 BE3Ie OCTOSIHHOM.



2.2. Duzuueckue 0cHOBb! \_)

Macch MOXHO U3MEPSITD € IIOMOLLBIO PhIYaXHbIX
BecoB. [Ipu 3TOM Macca Kakoro-Jjmoo Tejla CpaBH1Ba-
€TCd ¢ OTTAPUPOBAaHHBIMU 00pa3aMM Macc. OTtu 00-
Pa3LBE Macc HA3bIBAIOTCS TAKXKe 00pasiiamMM Beca. Io-
3TOMY B OOMXON¢ Maccy TeJla 9acTO Ha3BIBAIOT BECOM
(puc. 2.63).

[LvHamomeTp

2.2.6.3. /leticmeue u uzobpaxicenue cun ‘

Cua Bcerma HEOOXOIMMA U1 TOTO, YTOOBI TIOKOATIE-
€Csl TEJIO TIPUBECTH B IBMKCHUE, YCKOPUTD JBHKECHUE
TEJIa VI €ro 3aTOPMO3UTh WK U3MEHMTH HaIlpaBjic-
HUME ABIDKCHMSA. s u3MeHEeHNs1 GOPMBI TEJIA TAKXKE
HeoOxooMma cuiia.

JlelicTBME CHIIBI 3aBHCUT HE TONBKO OT €€ BEJINYH-

Puc. 2.63. Onpenenenue CUIH
TSDKECTH M MACChl

Toua
npunoxenma 5

HBI, HO M OT €¢ HAPABJICHMS U TOYKH TIPHIIOXKEHUS. =
Ecnu citbl TSDKECTH IEHCTBYIOT BCETIA BEPTUKAILHO 3
(cm. puc. 2.61), y ipyrux cvJI BO3MOXHEI JIIOOBIE IpY- §
T¥¢ HanpaBiIeHUs feicTBrd (CM. puc. 2.62). Macuwral can My ‘

1cm 2150 N

[MpoxneHne HanpaBIcHUS NSHCTBUS CUTHI HA3bIBA-
10T ee JIMHMEH eiicTBust. JlelicTBre He MEHSIETCSI, €CIIU Puc. 2.64. [lpencrapiesye cu
TOYKA MPIJIOXEHUSA CYJIBI TIEPEMEILACTCS BIOJb €€ JIM-  Ha pHCYHKE
HuM aeiicteus (puc. 2.62).

Cutbl M300paxaloT B BUjE cTpeiiok (puc. 2.64).
JlnuHa crpeiky MoKasbIBaeT ¢ [IOMOILLIO MacIiTaba CHl
M, (nammpumep, 1 cm = 150 H) permumny cumel. Ha-
TIPABJICHME CTPEJKU 0003HAYAET HATIPABICHUC CLUIBI.

Ecnu Ha kakoe-100 TeIo IeiicTByeT CHIIA, TO BO3-
HUKAET CHJIa MPOTUBOIOJIOXKHOIO HAITPABICHMS, KAK,
HanpuMep, IpM 3aKUME CTPOUTEIIHHOM CTATH B TUCKaX.
Cune F mpoTHMBOOEICTBYET OMHAKOBAS 110 BEJIMYMHE, PHC. 2.65. ONHHAKOBHC 10 Bo-
HO MPOTHBOMOJIOXHAS TI0 HATIPABICHUIO CNa F (DYC.  jpyyrie, TIpOTHBOTIONOXHO Ha-
2.65). Tax xaKk cujia ¥ IPOTUBOCIUIA OMMHAKOBEI 10 BE-  IIPaBJIcHHBIE CHITEI
JINYMHE, TO UMEET MECTO PABHOBECHE.

OnyMHAKOBHIE MO BEIMYMHE, HO JEHCTBYIOIME B IPOTHBOTIONIOXHEBIX HAIPABICHUAX
CWIBI B3aMMHO yHU4TOXAaroTCsL. MiMeeT MecTo cocrosiHue pagHoBecHsl. TeJo ocTtaeTcs B
TIOKO€E HMJTM HaXOMWUTCSl B PABHOMEPHOM ITPSIMOJIHEMHOM JBYDKCHMM (CM. puc. 2.65).

2.2.6.4. Croxcenue u pazioxcenue cun

JBe cuIIbl MM HECKOJBKO MOTIYT AEMCTBOBATH 110 OMHOM JIMHHM WM ITOL YIJIOM
ApYyr' K Opyry.

CWnbl HA OOHOM NMHWW OENCTBUA

Crtbl HA OMHOM ¥ TOI XK€ JIMHUM NCHCTBUS CKJIAIBIBAIOTCS, €CJIM OHU AEHCTBYIOT
B OJIHOM HAaripaBJj€HWM, U BBIMUTAIOTCSI, €CJIM OHM OCHCTBYIOT B IPOTHBOTIONOXHBIX
HamnpagieHMsiX (puc. 2.66).
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—p

F R
oo S o

r

FrR=F1+F2+F3
=250N+200N + 150 N =600 N
f

nockocTs TpeHus

F=20N F=40N

F1
R F2

Fr=F-F =40N-20N = 20N

Puc. 2.66. Cunpl Ha omHOM U~
HHMM IeUCTBUA

B kauecTie peaynbTata Honyv1aioT coOOCTBEHHO Acii-
CTBYIOILYIO, PE3YJLTUPYIOLLYIO CHty F.

CITOXXEHUVE CWN, OENCTBYIOWMX Mo YoM
OPYT K APYTY

B ciiyuae nByx cii1, JeCTBYIOIIMX APYT K APYTY TOJ
yriioM £ 1 F,, HaripuMep B IOAKOCAX CTPOIIII, MOXHO
BEJIMYMHY ¥ HAIIPABJICHUE CHJI PEACTABUTE HA YepTe-
K€ B BUJIE IApaJUIeIiorpaMMa CUJI MJIHM € IIOMOILIBIO Tpe-
yronbHuka cun (puc. 2.67).

B mapannenorpaMme cul pe3ybTHPYIONIAs Cria
F,npencrapiieHa B Bujie [MaroHa napauienorpam-
Ma, B KOTOPOM JIBE CTOPOHBI NIPEACTABICHBI CHMIIAMU
FuF,

B Tpeyronbhuke cun 06e OTIeNbHEIE Cunbl F u F,
KaK CHUJIOBBIC CTPEIKU C UX JaHHBIMU BEJIMYMHAMM U
HaAMpaBJCHMSIMH CKIIaibiBatoTcsl. Ecim coenuuuTh Ha-
YJaJIbHBIC Y KOHEYHBIE TOYKHU CHIOBHIX CTPEIIOK, TO 110~
Jy9UTCs pesynbThpytomas cuna F, (cm. puc. 2.67).

PASMNOXEHWE CUN
Ecnu HeoOxonmmo cuy F, pasiioXuTs Ha JIBE CUJIb,

JIEMCTBYIONME TIOJT YIJIOM, TO UX BEJIMYMHBI MOKHO TAKXE MOJYIUTh ¢ TIOMOIIBIO Ta-
pajuesorpaMma CUII WM TPeYroJibHUKA vl (puc. 2.68).

KIMnH

C DOMOIIBIO KJIMHA MOXHO YBEJIMYUTDL ACHCTBHE cupl. Kiuubst, Hampumep,
MPUMEHSIIOTCA JIJISl PACKAILIBAHMS MAaTEPUAIOB U IS MOLBEMA TSXKEIIBIX IPY30B.
Komu — 310 0cHOBHas (hbopMa peslia B peXyIIUX MHCTpyMEHTax. Belmuuubl cun y
TAKOro KJMHA MOXHO € MOMOIIBIO NTapajuieyiorpaMMa il M300pa3suTh Ha YEpTeXe.

F,=35kN

Maciutab cun
1em220 kN

Napannenorpammil cun

Napannenorpammbl cun TpeyronsHuk cun
35 kN
Macuira6 cun
1cm2 200N F=650N
F &
g
£
TpeyronbHyKK Cun \ \

Puc. 2.67. CnoxeHue cun, geiicteyommX mon  Puc. 2.68. Pasnoxenne cui

yIJIoM



IIpu omHOCTOPOHHEM KIIMHE OeHcTBYIOIIAs Ha
KJIMH yoapHas cuia F, npeBpaiactcsl B 3HaYUTENLHO
Gonbiyio cuity HanpsbkeHus F, (puc. 2.69).

ITpu AByXCTOpOHHEM KIMHE ICHCTBYIOIAS HA KITHH
yJlapHas cuJia pasjaraeTcsl Ha OBe NCHCTBYIOIME Mep-
IIEHIMKYNSIPHO IUIOCKOCTSIM KJIMHA pacCILICILISIONMeE
CHJIBL BeJMuMHBI pACIUETUISIONIMX CHJI 3aBHCSIT OT Yl
KJIMHA M OT cWIbl yaapa (puc. 2.70).

HAKITOHHAA MJIOCKOCTb

I110CKOCTD, HAKJIOHHYIO K TOPU30HTAIBLHOM, HA3bI-
BAIOT HAKJIOHHOM 1wiockocThio (puc. 2.71). Tlo Heit
MOXHO ¢ OTHOCUTENIFHO HEOOJBHINM YCWieM F riepe-
Me1arh BBepX 605161101 rpy3 F, T.€. MONHMMATD HA BbI-
cory h. Cuna F3aBHCHUT OT YIJIa HAKJIOHA HAKJIOHHOM
IUIOCKOCTU U BenMyMHbI Ipy3a F,. IIpu atom F, — 310
CcUJia, KOTOPOM HArpy:XaeTcsi HAaKJIOHHAS IIOCKOCTb.

«CakoHOMIIEHHAS» [TPU IPUMEHCHUH HAKJIOHHOH
IUTOCKOCTH CUJIA IOJKHA BBIPABHMBATECS OOJIBIIIEH 11O
CPaBHEHMIO C BBICOTOM ITOIbeMa /1 JUIMHOM Iy TH TIepe-
MEIIEHHS TPY3a S.

2.2.6.5. Pouae, momenm

Kaxnoe Teno, y KOTOporo cujia co3IaeT BpalareibHOe
TBIDKEHYE, HA3bIBAeTCsl phrdaroM (puc. 2.72). Peyar —
3TO XECTKOE TEJIO, BPALLAIOIICECS BOKPYT OCH (TOYKH
BpaiicHusi). PelyaramMu sIBJSIIOTCS, HAIIPUMED, JIOMBI,
TaCYHHIC KTIOYM W KICIIH.

BpaiuarensHoe AeCTBUE phlYara Ha3bIBAETCA MO-
meHTOM (M). MOMEHT pacTeT ¢ JUIMHOI TIe4a phluara
U € BEJIWYMHOM CHJIBbI, KOTOpAs OEVCTBYET HaA pHIYar.
Ilpu 3TOM ILIEYO pblYara — 3TO MEPHECHIUKYJIAPHOE
paccTOsTHUE TOYKM TIOBOPOTA OT HATIPABICHMS OCi-
CTBUS CHUJIBL

MomeHT = cuna X ATMHA pblyara:
M=F-1,

roe F—BH;/—BMwmBeM; M—B H-Mumu B H-cm.

2.2. Qusuueckue 0CHOBHL

£

2

.

Puc. 2.69. OnHOCTOPOHHME KIIMH

Puc. 2.70. IByXCTOpOHHMIA KJIUH

/TW\orp 304HaR
F nnaT&’)opma

Puc. 2.71. HakiioHHas niockocTb

Druna !

Trevo H
pbivara Cuna F

Bpatwyarensoe
[eicTere

Touxa
BpaLLEHR

Puc. 2.72. T1oHsATUS pbluara

Ha onvH peryar neiicTByIOT 110 MEHBINEN Mepe JIBa MOMEHTA. MOMEHThI MOI'YT OBIT
JOO0 BPAIAIOIIMMM B JIEBYIO CTOPOHY (TTPOTUB YaCOBOM CTPEIKHY), JIMO0 BpallaioIHMKI
B IIPABYIO CTOPOHY (MO Y4acOBOM CTpelike). B 3aBUCHMOCTH OT MOJIOKCHMS] MOMEHTOB I10
OTHOIICHMIO K [ICHTPY BPAILICHHsI PA3/IMYal0T OJHOCTOPOHHMI PHIYAT, HAIIPMMED TA4Ka
(puc. 2.73), IByXCTOPOHHUIA phIYar, HAIPUMEP PBIYaXKHBIE BeChl (pyc. 2.74), M KoJieHYa-

THIH pbIYAr, HAIIPUMEP rBO3NOAED.
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Peyar HaxosuTesl B pABHOBECHM, KOTIA BpalLaro-
MU BJIEBO MOMEHT PaBEH MOMCHTY, BpalllaloiieMy
BIIPABO (32KOH phIYara).

Bpamaronuii BieBO MOMEHT =
= BpAaIaloII1ii BIPaBO MOMCHT:

M = M,
F-L=F-1l.

Puc. 2.73. OnHOCTOpOHAMIA pHIYAr
Tak xak MOMEHTHI y pPHIYATOB HE BCETIA HAXOMSITCA

B paBHOBCCHM M CO3AIOT BPA1ATCIIbHOC IBUXKCHHUE, X
Ha3bIBAIOT TAKXE BpallaionMyl MOMCHTaAMHU.

2.2.7. Haepysxu na 30anue

= ‘ E
1 b= ‘ Ha kaxmoe cTpOUTENLHOE COOPYXEHHE MEUCTBYIOT
4 b MHOTOYMCIIEHHBIE CUIIbI, HAITPUMED CUJIBI CXATUS U pa-
CTSDKEHMSL. DT CIIBI HArPYXKaloT CTPOUTEIBHOE COOpPY-
Puc. 2.74. [IByxcroposHumii priar  yenye. IT03TOMy MX Ha3BIBAIOT Harpyskamu. Harpys-
KM MPOVCXOMSAT 34 CYET CAMOIO COOPYXEHHUS U MOI'YT

=b- Toctostibie Harpyaka OBITH OOYCIIOBICHB! BHEIITHUMM BO3IeHCTBHsSIMU. Pas-
=5 BpemehHsle Harpykm
BeTposbie Harpy3k JINM4Ya0T NMOCTOSAHHBIC HAIPY3KU M BPCMCHHBIC HArpys3-
3 WD‘fme e xu (puc. 2.75). Cymmapnas Harpy3ka g obpasyetcst U3
s~ 5 .
= CHeroBble Harpy3k1 IIOCTOSTHHOM HAarpyskKM g 1 BpECMCHHOM HArpy3Ku p.
g" ‘E\ CyMMapHasi Harpy3Ka = NOCTOSTHHAs Harpyska +
+ BpeMEHHAs HArpy3Ka:
v
n ' =g+p.
El g ¢ q=8Tp
o | ITocTOsIHHBIE HATPY3KHM — 3TO JUIMTENBHO IENCTBY-
3 ! '_’__ I IOIIME Ha KOHCTPYKLIVIIO HEM3MEHSIOLIMECS] HATPY3KH.
El 3 v L K HUM oTHOCSITCSI:
i g
* COOCTBEHHBI BEC OTACIBHbBIX CTPOUTEIBHBIX 3JTEMEH-

TOB, HAIIPYMEP MEPEKPHITHE, BKITIOYAs KOHCTPYKLMIO

Puc. 2.75. Harpysku Ha snaHue 10714, WM KOJIOHHA, BKITIOYAs TITYKaTYPKY;

* CcOOCTBEHHBIE Beca JIPYTUX KOHCTPYKLIMIA, KOTOPBIE NEMCTBYIOT CBEPXY Y JOJDKHEI
[epeaBaTbCs BHU3, HATPUMEDP HArPy3Ka OT KPbIHIU, [ICPEKPHITUIL U CTCH;

°* [aBJICHUE TPYHTA, HATIPMMED B MOAMOPHBIX CTEHAX M CTCHAX MOIBAIOB, WIU JaBjc-
HUE BOIIbl, HATIPUMED B TUIABATEbHBIX HacceiiHax.

BpeMeHHEBIEC HArPY3KH — 3TO HArPY3KW, KOTOPHIE MOTYT MEHSITCS TIO CBOCH BEIM-
YUHE U MOTYT OBWITh IHOABUKHBIMM M HEIOABIDKHBIMU. K HIM OTHOCSTCS:

® Harpy3K¥ OT Jironei ¥ 000pyToBaHMsI, CKIaIMPYEMbIX MATCPHAIOB 1 aBTOMOBWIICH;
° BeTep Y 3MaHMM, CO3MAIOIINIA KAaK CUJIbI JABICHUSL, TAK M CHJIBI OTCOCA;

* CHETOBBIC HATPY3KY, BCTPEYAIOIIMECS HA KPHIIAX, Teppacax v GaIKoHax.



2.2. Pusuyeckue 0CHOGbL

Ha 6anky MOTyT HEHCTBOBATE COCPEHOTOYCHHBIC g1 92 g3 gs Gs
cwibl. COCpenoTOuCHHAS CHia TPUIIOXEHA K OTHOM TOY- ,
Ke bayku, obosnadaercs Oyksoil F npactcs BkH. Ho | A&7 | T | 7 [ 7 | T
Ha 04Ky MOTYT JIEICTBOBATh TAKXKE PABHOMEPHO Pac- ?1 miimilm |im |1m ?
npeneiaeHHbBIe Harpy3ki. OHM MOTrYT IEHCTBOBATE KaK ,I: S I
o BCeH ITMHE Oa/IKUY, TAK U Ha OTIENIBHOM €€ YaCTH.

PaBHOMepHO pacnipenesieHHbIE HArPY3KU OTHOCSIT- g1 20kN T
cs K 1 M minel ¥ narorest B KH/M. Eciin paBHOMEpHO % i E
pacripefie/ieHHas HArpy3Ka KOHUCHTPUPYETCS B BUJIE =i S
COCPENOTOYCHHOIN CHIIBI B OHOM TOYKE, TO TOBOPSIT O g4 20kN I
3aMEHEHHOI Harpyske. OHa meifiCTByeT IJIsl pacyeTa gge 2k i
OIMOPHBIX peakuMil (CHJI HA OMOpax) Kak OTICIbHAS AB‘
equHUYHAadg Harpyska (puc. 2.76).

2.2.8. Ilpounocmo u nanpscenue Fg=100kN

Ecim cuna neficTByeT Ha Kakoe-1160 TEJI0, TO 3TO0 TENO r: e e ]1
HarpyxeHo. Cvibl CUETIICHMS] MOJIEKYJI BHY TPHM Harpy- —% %

JKEHHOTO TeJia (KOTe3usi) COMPOTUBIISIIOTCS] BHEHIHEHN

cuie. YToObl BCe CTPOUTENBHBIE KOHCTPYKIMY Mori  Pue. 2.76. CocperoToyeHHbie

BBIIEPXATh ACHCTBYEC HA HUX BHCHIHMX CWJI, OHU o~ HArPYSKM M paBHOMEPHO pac-
TIpefieJICHHAs. HATpy3Ka

XHB UIMETh COOTBETCTBYIOLIYIO TTPOYHOCTE.

IMon TTPOYHOCTBIO nmonuMarT cuiy Teia, KoTopasi IPOTHBOAECHCTBYET U3Me-
HEHUIO (hOPMEL 1 pa3pyILECHHIO 3TOTO TeJia BHEHIHEH CHIION.

ITpu peiicTBUM BHEHIHEH CHJIIbI, HATIPUMED CUJIbI PACTSIKEHUSI CTAIBHOTO KaHAaTa,
TEJIO OYIET HAXOMUTHLCSI B HATIPSDKEHHOM COCTOSTHHM, T.€. B COCTOSIHMM BHYTPEHHETO
CcONpOTHBICHUS pa3pbiBy. OHO TEM OOJBINIE, YEM MEHbBUIC HArpy:acMmas IJIOIAIb.
B cnyqae, HaripuMep, CXaTHS VWIIM PACTSKEHMS 3TO HA3bIBACTCSI HATTPSDKEHUEM G (MIpo-
HM3HOCHUTCS «CHIMa»).

Hon HATTPSI2KEHUEM noHMMAIOT CH1y BHYTPEHHENO COMPOTUBIIEHU Tella, OT-
HECEHHYIO K IUIOINAIM €TI0 CCUCHUSA.

Hampsixenue = cwia/Iwiomass morepedyHoro CEYEHns:
c=F/A,
rme F'— B H, MH; A— B MM? i B M?; 6 — B H/MM? i B MH/M2.

Hampsxkenne B Teie yBEIMYMBAETCS ¢ YBEJNYCHUEM BHELIHEH Harpy3ku. Ecim
Harpyska Ha Tejlo, a CIeIOBaTeIIbHO, M HAIPSLKCHME B HEM OyAyT CIIMUTKOM BEJIVKH, TO
TeJIO paspylinTcs. JJOCTUIrHyTOE TIPY paspylleHMU Tejia HAIPSDKEHUE Ha3bIBAIOT pas-
PYILLAIINM HAMPSDKEHMEM.

CTpouTeNIbHBIE MATEPUAIBI MOXHO HATPY:KaTh TOJNLKO IO ONMPENEICHHOTO HaIpsi-
xeHusl. Ero HaswBaloT nonyctuMbIM HanpsikenueM — ¢ . [TO COOBPAXKEHUAM

oM.

BE3OITACHOCTH CYIIECTBYIOIIEE HATIPSLKEHWE B MATEPUAIIE (o, )
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JOJKHO BHITh MEHBIIE WUJI PABHO AOITY-
CTUMOMY HAIPAXEHMUIO (o, ), T.€.0,, <O, .

ITo Buay Harpy3ku pasmuyaioT HAIIPSKCHUS CXKa-
TUSI, PACTSDKEHUsI, H3ruba, cpesa, COBUIa M KPYYECHMS.

Mpn ManeHbKoiA
nnowaav onopbl —
6onbLUoe AaBneHre

2.2.8. 1. Ccamue

£
*/ Eciu dyHmaMeHT HArpyXeH, HallpUMep, BECOM CTCHBI
1 JIoMa, TO OH JOJIXEH BOCIPUHHUMATHL CHJIBI CXATHS.
B dbyHIamMeHTe BOZHMKAIOT HANPSIKECHMS CXATHS.
T oeoos— | TIDOYHOCTB Ha CATHE Y PA3IMYHBIX MATEPUAIOB pas-
merbiee pesnee | ymuma. Oma YBEIIMYUBAETCS NIPH YBEIMYCHUM IUIOTHO-
Puc. 2.77. Hanpsixervie cxatuss TV M BSISKOCTH Marepuana. Jns BocnpuaTus cxuma-
M CUJIBI Ha OTIOpax IOIIUX YCUIMHU TOOXOASAT TaKHUE MATEepHaNbl, KakK
cTaib, 6eTOH, IPMPOOHBIA KaMeHb, CTCHOBBIC KAMHHU
¥ JepeBO. BEICOKYIO IPOYHOCTh HA CXAaTHUE NOJIXHBI
UMETb B OCHOBHOM (DYHAAMEHTHI, HECYINME CTCHEI,
OIIOPEI M KOJIOHHBI. HampskeHUs ¢xxatysi, KOTOPhIE
JOJDKHBI BOCIIPUHMMATECS OCHOBAHHUEM (IPYHTOM),
HA3BIBAIOT HAIIPSLKEHUEM B TpyHTE (puC. 2.77).

Puc. 2.78. Pacrarupaloiiiye Ha-
INPAXEeHHA B HECYILICM KaHaTe
(BHCsIYETO MOCTa) CTpouTEIHLHBIC KOHCTPYKIIMHU, ITOBECPKECHHBIC pacTsI-

JKEHUIO, 9TO, HAIPMMED, aHKEPhI PACTSIKCK, KAHATHI
pPacTsKeK, cTadbHasg apMaTtypa B xkeje3o0erone (puc. 2.78). st BOCTIpUSITUS TAKUX
HaHpH)KCHI/Iﬁ IPpUMCHSIOT B OCHOBHOM CTa/Ib M OCPCBO. beton n kaMeHHbIC Marcpua-
Jibl, HATIOPTUB, HE TIOAXOMST ISl BOCIIPUSITUST pacTTUBAIOIIMX ycruii. Eciu ctpou-
TEJBHBIC KOHCTPYKIIMM TIOJBEPraloTcs PACcTSIKCHUIO, TO B MX ITONEPEYHOM CCYCHUH
BO3HHKAIOT PACTAIMBAIOIINE HANPsDKeHMs. ECi ceueHre 0CabiicHO CBEPICHUSIMY,
OTBEPCTMSIMM [T Harih U T.11., TO IPH pacyeTe HAMPSKSHUS HEOOXOMUMO MCXOIUTD U3
MUHUMATBHOM IUIOIAM MaTepuasia B CCUCHUM.

2.2.8.2. Pacmscenue

2.2.8.3. Hzeub

Eciu cunpl AeCTBYIOT Ha 0aiKy IEepICHAMKYISPHO €€ INTMHE, TO O0alKka MoIBEPracTcs
U3ruoy, T.¢. oHa mporubaetcs. banku, y KOTOPBIX CCYCHME PACITOIOKCHO OOJIBIIIEH CTO-
POHOI1 BBEpX, O0JIce MPOYHE Ha U3rHO U Jyyllle HECYT HArPysKy, YeM T€, Y KOTOPBIX
CEUYCHHUE PACIIOIOXEHO OOJBIICH CTOPOHOM roprU3oHTAILHO (puc. 2.79).

Ipu uzrnbe Ha OTHON CTOPOHE CCUCHUS OATTKI BO3-
HUKAIOT CXUMAIOIME YCHUIN, a Ha PYTOil CTOPOHE —
yeunust pacTsbkeHusi. B cepenune 6ajiky pactTsruBaro-
IIME U CXXMMAIOIIME CUIBI B3aMMHO YHHYTOXAIOTCS.
DTy 00JIACTL CEYCHMA HAa3BIBAIOT HEUTPaILHON 30HOM
i YUIM HyJIeBo# sinHuci (puc. 2.80).

Puc. 2.79. Tlonosxenie Ceqemms PaboTaoinuMy Ha U3rMo SBJISIOTCS, HaNPUMED,
Gaok 6anxu, IEPEKPHITHSI, PUreII, MEPEMBIYKY M CTPOIHU-

Flexa~ i Cron -1y




Jta. OHM TOJIKHEL JeJTaThCST M3 TAKUX MarepuayioB, KO-~
TOPBIE MOTYT BOCOPUHUMATH PACTSITHUBAIONIE YCHITHS.
Taxk kax 6eTOH HE MOXET BOCIIPUMHUMATh PACTATMBAIO-
M€ YCHIIUSI, TO B GETOHHEIX KOHCTPYKIMAX IPEIYC-
MaTpUBAIOTCS CTAJIbHEBIE BKIIOYEHHS, TAM, [JI€ OB~
1oTCs pactsiruparoniue ycunus (puc. 2.81).

2.2.8.4. Ilpodonsubili uzeub

Ecnu KOJOHHEI, CTOMKA M paCKOCHI HATPYKEHEI IT0 UX
IUTMHE CXMMAINEi Harpy3Koi, TO OHU MOTYT H3TH-
Gatnest B cropony (puc. 2.82). Ilpu 310M OHU JIoMaIoT-
C4 TIpH NPEBHIIECHUN HAMPSDKEHUI NMPOYHOCTH TIPO-
JONBHOI'O n3ruba.

IIpoyHOCTH HA MPONOIBHBIM U3THO 3aBUCUT OT Ma-
TepHUaia KOHCTPYKLMH, OT (JOpMBI MOTIEPEYHOrO CeUe-
HUS W OT JUIMHBI TIPOJIONBHOrO U3rnba. Harpy:xeHHBI-
MU Ha TIPOAONLHBINA M3rn6 MOTYT ObiTh KOHCTPYKIIMH
W3 CTAJIN, IEpeBad, KNPIUYHOI KJIagKu, apMUPOBaHHO-
ro ¥ HeapmupoBaHHoro 6etoHa. Kpyniple n KBagpart-
Hble (POPMEI MTONIEPEYHOTO CEYECHUSI KOHCTPYKLIUIM 1B~
JISTIOTCST HauOoJiee 1erecoo0pasHbiMU. YeM JUIMHHEE U
TOHBLIE, T.€. YEM CTpOMHEE, CTOMKA, TEM OBICTpEE OHA
CJIOMAETCH 10, Harpy3KOu.

2.2.8.5. Cpes

HaxnagHele coequHeHUs, KaK IIPAaBUNO, MOABEPraloT-
csT Harpyske Ha pactsoxeHue (puc. 2.83). IMosisisio-
IIUECS TIPY 3TOM YCUITHSI MOTYT CPE3aTh COSIMHNATEb-
HBII 2NieMeHT, HampuMmep OONT, IONepeK ero JIHHEL.
OTH YyCWIHSI HA3BIBAIOT YCUIHSIMH Cpe3a, 4 UX MaKCH-
MaJIbHOE 3HaYeHUE — IMMPOYHOCTRIO Ha cpe3. Hampsixe-
HUSI CPE3a MOTYT MOSIBJISITECS B T'BO3MSNX, LIYPYyrax,
OonTax, 3aKjenKax u mooensx.

2.2.8.6. Cdsue

CrpoutenbHbie KOHCTPYKLIMY, KaK, Hanpumep, Gan-
KW, PUTEJTA U TIEPEKPBITHS, TIPU HArpyXEeHUH MTOIBEP-
raloTcs He TONBKO U3ruby, Ho U casury. Ecnn, Hanpu-
MEp, MOJIOXKUTh TPU OpycKa ApYyr Ha apyra ¥ Harpy-
3UTH X HA U3rU0, TO MOXHO YCTAHOBUTD, YTO OHU CIBH-
raloTCs OTHOCUTENBHO APYT IPYra BIOJH MPOIOJIBHOM
OCH IO HampasjeHUIo K ornopam. Eciau 3tu 6pycku
CKJIEUTh MEKIy coOO M Harpy3uth UX TaKUM K€ 00-
pa3oM, TO CABUTA 3TUX OPYCKOB OTHOCUTEBHO APYT

2.2. Puzuueckue ocHoeb: \)

Caarie

PacTRsiHw:

HeipanbHas 30Ha

Puc. 2.80. Cuipl pacTsiXKCHUS U
CXaTHsl TIpy uarubaronieit Ha-
rpy3ke Oaiku

F F
Pactaxenve
e

——
Pacisakenne

Pue. 2.81. CranbHas apmarypa
B NEpPEeKPLITUHN, BHICTYAIOIIEM
B BUZIE KOHCOJM

[invHa npogonbHOro Marnba

HeHarpyxera Harpyxexa

Pue. 2.82. TIponoibHblil U3rub
B CTOMKax

OprocpesHoe
HaknagHoe
COELVHEHVe Fnowaze cpesa

Cvna cpesa

|

s

l

Cuna cpesa

Puc. 2.83. Cpes
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HenarpyxeHo

[ |

[ |

C al
8 F

Harpyxero i

Oriope

Puc. 2.84. Cnpur

Cunbl TpeHun

BBUHYMBAHUA

Puc. 2.85. KpyueHue

Cxonbxenue

OnpoknariBaHye

Puc. 2.86. OnpokunmBanue u
CKOJIBXeHHe

Ihasa 2. Ecmecmeenno-HayuHbie OCHOBbI CIMPOUMEABCMBA

npyra He Gynmer. Ilpu 3TOM B KJIe€BBIX COEMMHEHUSIX
BO3HMKAIOT Halpsokenus casura (puc. 3.84). B xene-
300€TOHHBIX OaNKax g BOCHPUSITUS HANPSKEHUN
casrra HeoGxomuma ocobast apMatypa.

2.2.8.7. Kpyuenue

Ecnu urypyn BKPYYUBAETCS B IEPEBO, TO BOONIBL OCH
IIypyIia OeificTBYIOT Bpamlalonue BIPABO BKPYYH-
BAlOIME CWJIBI M BpalalOlHe BJIEBO CIWIbI TPEHUS
(puc. 2.85). OtH HefCTBYIOILHE B [IPOTHBOIIOI0XHOM
HallpaBJIEHUH CUJIBI HArPYKAlOT Iy PYTT HA KPYyYEHMUE.
KpyueHre BO3HUKAET BO BCEX TeNlaX, KOTOPhIE IO~
XHBI NIEPENaBaTh KPYTALUIA MOMEHT TIOMEPEK CBO-
€l MpoJIoNIHOIT OCH.

2.2.8.8. Onpokuodsieanue u CKoabIceHUe

Ecau, Harmpumep, MOANOPHBIE CTEHKW WIN CTeHbI Ha-
IPYXEHBI CHJIaMU, OEUCTBYIONIMMEU COOKY, HATIPUMED
IaBlieHUe 3eMJIU, OaBJIEHWE BETpPa WJIM aBJIEHUE
BOJIBI, TO OHM HE JIOJDKHBI ONpOKUabIBaTECS. X yc-
TOMYMBOCTD 33aBUCHUT OT IUIOIIAI{ OTIOPHOM YacTu, OT
BEICOTHI M1 OT COOCTBEHHOTO BECa KOHCTPYKLIMH, @ TaK-
)€ OT MOJIOXeHHUS! ee uentpa tskectu. Kpome Toro,
o1 AeiiCTBIEM rOPU30HTATBHBIX MJIM HAKJIOHHBIX CHJ
TAKWE KOHCTPYKLIMH HE JOJIKHEBI CKOJIb3UTh [0 UX OC-
HOBaHUIO, HATIPUMED MO IpyHTy. Ciiia TPEHUS H0XK-
Ha GBITh TaKoll OONBIIOI, YTOOH KOHCTPYKIHUM HE
ckonb3w (puc. 2.86).

2.2.9. Jlasaenue 6 mcudxocmax u zazax

2.2.9. 1. Jlasnenue g wmcuoxkocmsax

ZKunkocTk rpakTHYe€cKu He cxuMaema. JapneHue p,
KOTOPOE€ BO3IEUCTBYET Ha 3aKPHITYIO B COCYIE XUJI-

KOCTB, PACTIPOCTPAHSIETCS N0 BCEM HAIPaBICHUSIM paBHOMepHO (puc. 2.87). [lapnenue
BHYTPY XMAKOCTH BE3JIE OOUHAKOBO.

Jlapnenue = cuie/TUiomanb JaBICHUS:

p=F/A4,

roe F— B H; A— B M2, em?umu Mm%, p — B Ila, 6apax, H/m?, H/cm?, u/mm2

Envauiiamu papieHmns SBisitorcs nackanb (I1a) u 6ap:
1 Ila=1 H/m?; 16ap = 100 000 ITa = 100 xI[1a = 0,1 MIla;
1 Gap = 100 000 H/m? = 10 H/cm? = 0,1 H/mm2



MOPOCTATUHECKOE OABITEHUE

Eciu 3anonHATh XXMIKOCTBIO COCYT, MMEIOLLM A psil
OTBEPCTHIA, PACTIONOXEHHBIX APYT HA APYTOM, TO MOX-
HO YCTaHOBUTD, YTO 3T XHWJIKOCTh GYHET BHITEKATH U3
BEPXHETO OTBEPCTHUS Cnaboi CTpyeid, a U3 HUXKXHErO —
cuIbHOM cTpyeii (puc. 2.88). 810 roBopuT 0 TOM, 4TO B
HUXXHEN YacTh COCyaa MMEET MecTO DoJice BHICOKOE
JIaBJIEHUE, YEM B BEpXHEN YaCTU. DTOT IPUPOCT AaBie-
HUST BOSHUKAET [IOTOMY, YTO C YBEJIMYMBAIOIIEHCS BHI-
COTOMH A cTon6Ga XUAKOCTH U AEUCTBYIOIIEH BHU3 CIJIBL
TSIKECTH 3TOTO CTO/I0A XHMAKOCTU TUAPOCTATUYECKOE
JaBJIEHUE XUIKOCTH pacTeT.

IMox rugpocTaTHYECKUM AaBaeHHeM MOHUMAIOT
JaBJIEHUe, CO30aBAEMOE BECOM XKHIKOCTH.

B cTpouTensCTBE 5TO TMAPOCTATUIECKOE aBIEHUE
HEOOXOIMMO YYUTHIBAThL TaM, IMIe XUIAKOCTH BO3NEH-
CTBYIOT Ha COOPYXEHHUE, HAIIPUMED B INIOTUHAX U TIPU
YKJIAIKE CBEXETO OETOHA B ONATYOKY.

TVOPABMNYECKKN NMPECC

B rugpaBimnueckom Mpecce ¢ IMOMOIUBI0 Majaoi
cunn F,, KoTopast IEWCTBYeT Ha NIOPIIeHDb B MAJIEHb-
KO KOJIGE ¢ TUIOIabIO NaBleHus A, noxy4aercs
Gomnbias cuia F, B GoNbIIONH KoJGe ¢ IUIOLIANBIO IaB-
Jsienust A, (puc. 2.89). Orcrona cienyer, 410

p=F/4 wmp=F/A,
INepeparoynoe otnowenue F,/F, paBHO OTHOLIE-

HUIO IJIOINAAEH B Kobax A /A,, TaK Kak HANpsDKeHUs
OIUHAKOBBHL.

2.2.9.2. Jlaenenue & eazax

I'a3b1 — 3T0 TOXE TENA, M OHU UMEIOT Bec. 1 M° Bo3myxa
BeCUT npuMepHO 1,29 Kr. MoJieKyJibl ra3a OTTAIKUBA-
1o1cs apyr ot apyra. [loatoMy ra3sl 3aHUMAIOT B OTBE-
JIEHHOM JUTSI HUX TIPOCTPAHCTBE BeCh 0GHEM M CO3IAI0T

2.2. Dusuueckue ocHoeb! \\)

Puc. 2.88. BennuuHb! rugpocta-
TUYECKOTO JABJIEHUS

A= iy 2
R 10(‘:m2 &1 A, = 40 oy’
o | 1

@ p=8bar

/

1& £ = BOON

Puc. 2.89. TwapapmiuecKmii nipecc

JIABJIEHUE Ha IUTOCKOCTSX, OTPAHMYMBAIOIIMX 3TO ITPOCTPAHCTBO. Mexmy MoNeKynaMu
raza MHOTO CBOGOIHOIO MpocTpaHcTBa. I103TOMY rasbl MOXKHO JIETKO cxXuMath. Ilpn

CXKMMAaHHWMU ra3a TeMrepartypa €ro roBbIIIacTCs.

OABINEHVE BO30OYXA

3emis okpyxkeHa 0O0I0UKO# U3 BO3ayxa BHICOTOHM okoio 500 kM. OHa HasbiBaeT-
cst atMocepoii. C yBennueHneM BBICOTBL OHA CTAHOBUTCSI BCE TOHBILE. Macca Bo3ny-
Xa, HanpuMep Ha YPOBHE MODS1, CO3IIAET NABJICHUE, 3aBUCSIIIEE OT TSIXKECTH BO3AYIITHO-
ro cTon6a u npu o6BIYHBIX ATMOC(EPHBIX YCIOBUSIX cocTaBsioniee 1 6ap (armocdep-
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Pabs “
MonoxurensHoe
130LITONHOR flaBnenme,
Hanpumep

pe: 8 bar

Pty
Orpuyaresbhoe
K30BITOYHOR [aBRexKe,
Haripumep

1] .5 bar I

Pe=—
Het pasnetus

Puc. 2.90. JlaBnenue razoB

HOE JaBjIeHuE). ATMOC(HEPHOE OABJIEHHE TEM MEHBIIIE,
YeM BBILIE MECTHOCTH HAJl ypOBHEM Mops. Emuuuneit
uaBner/m BO3IyXxa sIBIsIeTCd rekTonackanb (rlla).
1 6ap = 1000 rlla.

OABITEHUE T'A30B

B TexHuke U3MEPSIETCS] HE NaBJIE€HUE OTHOCH-
TeJbHO O€3BO3AYIIHOrO MPOCTPAHCTBE, T.€. abco-
JIOTHOE IABJIEHKE P, , 4 JABIIEHUE OTHOCUTENLHO Cy-
IIECTBYIOMIETO B JaHHBIA MOMEHT aTMOC(hEPHOTO
nasjienust p, . Eciin B 3aKpHITOM cocyne JaBieHKe
rasza GoJyblie aTMOC(EPHOro, TO roBopsST 06 U3GhI-
TOYHOM AaBle€HUU p . N36HITOYHOE NaBIEHUE P, — 3TO

pasHun@a Mexjy abCONIOTHEIM NABIEHUEM p . ¥ UMEIOIIUM MECTO aTMOCQEPHBIM
nasienuem p, (puc. 2.90). Takum oGpazom,

pe:paﬁc._paTM.'

Ecnu B cocype naBiieHre MEHbIIE aTMOC(EPHOTO, TO UMEET MECTO OTpULATEIFHOE
M30BITOYHOE AaBiieHue (paspexenue). [TpumeHsiemeie emuunipl: F— B H; A — B cM?;

P — B bapax.

BcachiBaembiin
B803M1yX

QopcyHka
XONOAHOrO
BO3YXa
=

Cxarbiit
BO3AYX

Puc. 2.91. ITopurHeBoii KOMIT-
peccop

BeacbiBaemblit BO3gyX

Cxarbift BO3ayx

Puc. 2.92. BunToBojii KOMIIpec-
cop

KOMIMNPECCOPHI

Kommpeccopsl (CKMMaTENN) ITPOU3BOISIT HEOOX0-
IUMBIH [T THEBMaTUYECKUX OTOOMHBIX MOJOTKOB U
MHEBMATUYECKUX PaMOK, s BUGpaTopoB GeToHa 1
YHCTSIINX YCTAHOBOK, TTHEBMATHYECKUX I'BO3LEBHIX
MUCTONETOB U JUIA THEBMATUYECKUX CTEIUIEPOB U OT-
BEPTOK CXAThIi BO3IyX. Pa3mmyaor nopiHeBbie KOM-
TIPECCOpPBl 1 BUHTOBbIE KOMIIpeccopsl (puc. 2.93).

B IMMOPITHEBBIX KOMITPECCOPAX Bo3myx
3aCachIBA€TCs TIPU BO3BPATHO-IIOCTYIIATENLHOM JIBH-
JKEHUU MOPIITHS U ckumMaercs (puc. 2.91). Cxarerii BO3-
JyX HAKAIUTMBAETCA B LIJIMHIPE JUIA CKATOTO BO3LYyXa.
KomMnpeccop npuBoguTCS B IEHCTBUE C MOMOIIBIO
3NEKTPOMOTOPA WJTH C TIOMOILBIO AU3EIBHOrO IBUTaTe-
Jist. TIpu mOCTHXEHUH MAKCUMAIBPHOTO MJIM MUHMMAJIb-
HOTO [IaBJICHUS B HAKONUTEIbHOM IIIMHAPE SIEKTPO-
MOTOp YTIPABISIETCS MPEePLIBAHUEM paboThl, a INU3EIThb-
HbIif IBUTaTeNb — 33 cYeT cBobomHOTrO X01a. Ilpu stom
KOMITPECCOP BKITIOYAETCS VJIU OTKIIOYAETCS.

B BUHTOBEIX KOMITPECCOPAX BO31yX CXH1-
MaeTcsli MEXIy BXOMSIIUMHU B 3alETUIEHUE IPYT C IpY-
TOM BUHTOBBIMH BaJlaMH, TIOTOMY YTO BO3MYIIHBIE Ka-
Mepbl Bce 0oJiee CyxKaloTCs K BRIXOIHOMY OTBEPCTHIO
(puc. 2.92). B ciiyyae BUHTOBOrO KOMITpECCOPA LM~



2.2. Dusyueckue 0CHOBYL

JIUHAP JUIS HAKOTIICHHST CXATOTO BO3MlyXa HE HYXEH, ]
TaK KaK C MOMOILBIO PETYISITOPAa aBTOMATHIECKY 110~
JIAETCSI HYXKHO€ KOJIMYECTBO CXKATOI0 BO31yXa IIPH I10-
CTOSIHHOM JaBjaeHun. [IpUBOI OCYIIECTBIISIETCST TAKXKE
C TIOMOIIBIO 3NEKTPOMOTOPA WIKM AU3EIBEHOTO ABUTa-
Tesst. BUHTOBOK KOMIIPECCOP UMEET IIPEUMYIIIECTBO B
TOM, YTO OH CO3JAET MEHBIIIE IIYyMa.

i

ool Ao

. - —— i ~
e " T

&
——]
e =

2.2.10. Tenao Puc. 2.93. TTHeBMaTUYECKUIT OT-

GOIHBII MOJIOTOK, paboTaroluui
Mouekyiibt 1060r0 BelecTBa HAXOISTCS B TIOCTOSIH- o1 puroBoro KOMIpeccopa

HOM JIBIDXEHUH. B Tenax ¢ bosee BEICOKOH TeMIiepa-

TYpPO¥ OHU ABIXXYTCSI GBICTpEE, B TENAX ¢ 00Niee HU3KOM TEMIIEPaTypoOil — MEIUJIEHHEE.
Taxkum 00pa3oM, TEINO ABIIETCS HE YEM MHBIM, KAK SHEPTUEN ABIKEHUA MOJIEKY)L.

IMoBRICKTE TEMIEPATYPY TEJIA — 3TO 3HAYUT YBEJIMYNUTh IHEPTUIO JBUKCHUS MOJIEKYJL.

2.2.10.1. Temnepamypa u usamepenue memnepamypbl

Temnieparypa U TEIIO YACTO CYUTAIOT ONHUM U TeM Xe. OOHAKO OHU UMEIOT PA3HBIN
cMBici. Torma kak TeMneparypa iaeT MPEACcTaBIEHUE O TEITIOBOM COCTOSTHUM TeJIa, TIOfT
TEILIOTON NTOHUMAIOT COIEPKAIIEECS B TEJIe KOJIMYECTBO Tetura. EquHuiiamu Temrepa-
typhl seisitorces KenssuH (K) u rpagyc Henscust (°C). 0 °C cooTBETCTBYET TOUKE 3a-
mep3anus Bojbl (Touka TasgHust). 100 °C cooTBeTCTBYET TOUKE KHUIIEHUS BOLbLI TIPH
HOPMAJILHOM JaBJICHUU BO34yXa (TOYKA WUCTIAPEHMUST).

Camas HU3Kas TeMIepaTypa COCTaBIsIeT ipuMepHO —273 °C; ee HaswIBaloT abco-
JOOTHBIM HyJieM. [1pu 310 TEMITEpaType BCE BEIECTBA, B TOM YUCIE U Ia3bl, HAXOMSITCS
B TBEPJIOM COCTOSIHMM, TAK KaK MPU TAKOU TEeMITepaType MPEeKPAIIAeTCs BCIKOE TBU-
XEHME MOJIEKYIL.

IIpu ucnonb3oBannu enuHuL KenpBuH BenyT OTCYET OT abcomoTHOro nyis, 273 K
COOTBETCTBYET TOUKE Tashus, 373 K cooTBeTcTByeT TOUKE KUIEHHUS BOIbL (puc. 2.94).

ITpuGopsl, N3MepsIIOIIKIE TEMIIEPATYPY, HA3HIBAIOT
TepMOMeETpaMK. Pa3nuuaior XXMIKOCTHBIE U META/UIH- 400
YeCKUE TEPMOMETPHI, a TAKXe NEKTPUIECKHE TEPMO- ——
METPH! ¥ MMPOCKOTIBI WJIM KOHYCHI 3erepa.

300

273
2.2.10.2. Koauuecmeo menaa

Y1o6Hl YCTAHOBUTD, KAKON U3 IBYX UCTOYHUKOB M0- 200 23

CTapJsieT OOJBIIIEE KOMMYECTBO TEITIA, C X IIOMOILILIO -
HarpeBaT OMMHAKOBOE KONWYECTBO BOALL. Toii BojE,
KOTOpas 33 OJIHO U TO XK€ BPEMSI JIOCTULIA DOJIEE BBICO-
KOU TeMIieparyphl, ObLIO OTI2HO GOJIbIIee KOJMMIECTBO
TeTLIa WK TEIUIOBO# anepruu (puc. 2.95). HaoGopor, B g
10 11 Bom®1 copepskutes B 10 pa3 GorblIlie TEIOBOI SHEP-
Uy, 4eM B 1 11 BOIH, NPU OTMHAKOBOM TEMIIEPATYPE.  Pyc, 2.94. [1lkana TeMIepaTyp B
EnunHuULEi Ter1oBo# 3Hepruu siBisieTcst ;xoyinb (JIx). Ku°C

-100

100 -173

LE -200

273
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Jlxeiivmc JIxoyns B 1843 r. mokaszaj, 9T0 KaX/JI0My KOJMYECTBY TEIUIOBOI 3HEPIUM
COOTBETCTBYET OTpENENicHHAass MexaHuyecKas pabora. [Toatomy paGoTta, SHEPTUSI U KO-
JIMYECTBO TEIUIA pACCMATPUBAIOTCS KAaK BEJIMYMHBI ogHOro suaa. ExununamMuy ciyxar
mxoyib (J1x), HproToH - MeTp (H-M) 1 BaTT - cexkynaa (Br-c).

1000 Ox

1 xBt'4

1 Jix
1 xlIx
3600 xB1-c

= 1Hwm = 1Brc
= 1kHM = [ kBrc
= 3600 kH-Mm = 3600 xJIx

2.2 10.3. Yoenvrnas mennoemrkoco

Pasnuunbie Marepuanibl OQUHAKOBOM MAacchl TPEGYIOT [T CBOEr0 HAIPEeBaHUS Pa3-
JIMYHOE KOJMUYECTBO Teria. [IOKPBITHS U3 aTIOMUHUSI, HAITPUMED, TP OANMHAKOBOM

KOnW4ecTeo Tenna
menoe

B 0HO ¥ TO Xe BpeMsi NOJBeeHHoe

6onblioe

40°C in 5 min

80°C in 5 min

O

manoe

Tpu OfMHAKOBOM TemrepaType
NOABEAEHHOE KOMUYECTBO Tenna

Boneiwoe

TV 7 s
|i]

80°C1n

80°C 10n

"

o it ———
B

Puc. 2.95. Paznuuuve Mexny
TeMIlepaTypoi ¥ KOJIUYEeCTBOM

TeIuia

Tabnuua 2.14. CpenHssa yoenb-
Has TennoemKoCTk (C) pasnuy-
HbIX Matepuanos

Marepuan x/(kr-K)
Bopa 4200
nepeBo 2100
reHonnacrol 1500
rasobeToH 1050
CTEHOBOW Kupnny 1000
M3BECTKOBO-Necu1a-

Hble KaMHU 1000
6eToH 1000
MUHeparbHbIi

BOWNOK 840
MeHocTeKkNno 840
anoMUHUN 800
CTEKNo 800
cTasb 500

MOABOJIC TEMNA OT CONHEYHOTO H3Ny4eHUs OyayT
HMETH G0Jiee BRICOKYIO TEMIIEPATYPy, Y€M JEPEBO WU
LITYKATypKa.

Heobxonnmoe st onpeaeieHHOTO TOBBIHICHUS
TeMITEPATYPhl KOJIMYECTBO TEILUIA 3aBUCHT HE TOJIBKO OT
MacChI, HO TAKXE U OT BUa MaTepuaa.

VieneHas TEIUTIOEMKOCTE — 3T0 TO KOJIMYECTBO TETI-
Jia, KOTOpOE HEOOXOMMMO, YTOOH ITOBBICUTE TEMIIEpa-
Typy 1 kxr BemectBa Ha 1 K (=1 °C).

IIpumep: YaenpHast TEIUIOEMKOCTh OETOHA paBHa
1000 JTx/xr-K (1a6n. 2.14). D10 3HAYUT, YTO I HATPE-
BaHusl Macchl 6etoHa B 1 kT Ha 1 K TpeGyercst 1000 JIx.

JIJ1st HarpeBaHUST IPEBECUHBI TPeOYETCSI TPUMEPHO
B 2 pa3a Oonbllee KOMMYECTBO TEIUIA, YEM JIUIS TAKOK
€ MacChl ra300€TOHa, T.€. IIPU IOIBOJIE OMUHAKOBOIO
KOJHYECTBA TEIlIa ra300€TOH HATPEBAETCS [0 TEMIIE-
paTyphl, YEM IEPEBO. DTO OTPAKAETCS, HAIpUMEp, Ha
Pa3IMYHOM TEMIIEPATYPHOM YIJIMHECHHN KOHCTPYKITUI
W3 3TUX MaTEPHUATIOB.

2.2.10.4. Tenaonaxonumenvrnas
CHOCOBHOCMb

CrpourenpHas KOHCTPYKUMS IPUHUMAET TIpU HArpe-
BaHUH ONPEIEIIEHHOE KOJIMIECTBO TETLUIA, KOTOPOE Ha-
KaIUTMBAETCS B KOHCTPYKIMU. TEeIIOHAKOMUTEIbHASE
CIOCOGHOCTHL () CTPOUTENBHOMN KOHCTPYKIIUM, HATIPH-
MEp CTeHbl, 3aBUCUT OT TUIOTHOCTU p (MPOUZHOCUTCS
«pO»), OT YAEBHO TEIUIOEMKOCTH MaTepHala ¢, a Tak-
K€ OT TONIUHWHBl d KOHCTPYKLH.

JlocTaTouHasi TeII0aKKyMyJIUPYION[as croco6-
HOCTb CTEH U MEPEKPHITHI BaxHA Ui obecrieyeHus
KOM(DOPTHOCTU B MOMEIIEHMIX.



TermonakonuTenbHAasA CIIOCOOHOCTH
KOHCTPYKLMM () = IVIOTHOCTH p X HA YAETBHYIO
TEIUIOEMKOCTD ¢ X Ha TONH{MHY KOHCTPYKIIMU d:

O=p-cd,
e 0 — 8 Ix/M*K; p —BKI/M; ¢ — B /KT K; d — B M.

2.2.10.5. Jleiicmeus menna

TEMIMEPATYPHOE PACWWPEHUE

ITpu HarpesaHuu TENA PACHIMPSIIOTCS BO BCEX Ha-
MPABJIEHUSTX.

M3MEHEHWE OEbEMA TBEPOBIX TEI

Bce cTpoutenbHple KOHCTPYKLIIMM PACIIUPSIIOTCS
TMPU HATPEBAHUN M CXMMAIOTCS MIPU OXJIAXICHUH,
T.€. OHU U3MEHSIIOT [IPU U3MEHEHHHU TEMIIEPATYPHI

2.2. Duzyueckue 0CHOBHL \)

YBenm4eHve fvHB! NPy HarpeRaHK
4 Al

Al=l-l, A0=0,- 0,

YmeHblueHre LNuHb! Mpr OXNaxgeHum
h

Y

b Al

Al=l-l, A8=0,-0,

Puc. 2.96. N3MeHeHMe TIMHBI
TPY U3MEHEeHUM TeMIlepaTyphl

CBOIl 06beM. B cTpoMTENbHBIX KOHCTPYKIMAX OCOOEHHO BaXKHO YUYUTHIBATH M3ME-

HCHUEC JIJIUHBI.

N3MEHEHWE JJIMHBIL A (1ipou3HOCHTCSI «JI€IbTa») 3aBUCUT OT IUIMHBI [ KOH-
CTPYKIIMHY, PA3HOCTH TEMIIEPATYP O (MPOU3HOCUTCS «TE€Ta»), KAK MPUPOCT TEMIIEpATy-
pbl WK €€ YMEHBIIEHHE, a TAKXE OT KO MUIIMEHTa JIMHEITHOTO paCIMpeHusl MaTe-
puasa, U3 KOTOPOro COCTOUT CTPOMTENbHAS KOHCTPYKLUS (puc. 2.96).

Koadhduupent tuHEeNHOTO pacCHIMPEeHUsI ¢ TIOKA3hIBAET, HA CKOJIBKO MUIITUMET-
POB YBEJIMYMBACTCST WK YKOPAYMBAETCS TENO MUIMHON 1 M IIpH pa3HUIE TEMIIEPATYD B

1 K. Enuauna usmepenust: MM/ (M- K) (tabm. 2.15).

HNamverenne JnHbL Al = KO3(DOUIIMEHTY TEMIIepaTypPHOTO PACHIMPEHUS o X
X MCXOJHYIO JUTMHY [/, X pasHULly TeMIieparyp A:

L—1L=Al=o"1"A0,
rne Al—Bwmm; [, n,—BM; AB — BK; & — BMM/(M-K).

Hanpumep, cuHTeTUYECKMIT MaTepyan IOMuITH-
JieH pacluupsercst B 17 pas Gosblie, a alloMUHHANA — B
2 paza Gonbllle, YeM cTajJb. TONBKO MOTOMY, 4TO Oe-
TOH UMEET TAKOE XK€ TEMIIEPATYPHOE PACIIUPEHHUE,, KAK
CTaJIb, CTPOMTEJIECTBO U3 TAKOIO MaTepuasa, Kak Xe-
JI€306€TOH, CTAI0 BOOOIIE BO3MOXHEIM. Eciiu B cTpo-
UTENBCTBE UCMONB3YIOTCS BMECTE MATEPHUANIBI C pa3-
JINYHBIM TEMIIEPATYPHBIM PACITUPEHHEM, KK, HATIPH -
Mep, YCTPOMCTBO MOKPBITHSL U3 KPOBEJNBHOU XECTHU
Ha CTEHOBOI KJIaJKe, TO HEOOXOANMO CJIEIUTD 38 TEM,
4TOOH MaTepuaabl MOITIM CBOOOTHO MEpeMeIaThCs
OTHOCHTEJIBHO JAPYT Opyrd. B MpOTSXEHHBIX CTPOU-
TEJIBHEIX KOHCTPYKIUSIX JOJDKHLI IPEIyCMaTPUBATh-
cs echopMaliMOHHBIE IIBEL.

Tabnuua 2.15. KoathhmumeHTsl
TEeMMNepParypHoro paclumpeHus
() cTpouTenbHLIX Marepranos

CrpouTensHbIn o,

mMartepuan Mm/ (M- K)
XKenesobeTtoH 0,011
KupnuyHas knagka

13 KNUHKEpPHOTO

Kupnu4a 0,010
lMNecuaHuk, rasobe-

TOH, nerkuv 6eToH 0,008
CreHoBOW Kuprny 0,006
Crekno, kepamuyec-

Kaa nnTka 0,008
CrpoutenbHas ctams | 0,012
Menb 0,017
AnoMunHUA 0,024
LivHK, cBUHey 0,029
[epeBo 1 uspenus

U3 Hero 0,003
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MN3MEHEHWE OBBbEMA XXUOKUX TEN

Kunkue Tena pacuupsioTCs MPY HATPEBAHUU 3HAYUTENIBHO OOJBINTE, YEM TBEP/IHIC
TeJia. ALIETOH UMEET O4Ye€Hb OOJIBITIOE, 4 BOIA U PTYTh UMEIOT HAMMEHBIIIEE U3 XUITKO-
cTel TeMIIEpaTypHOE paciiupeHue. B nmpasuie o ToM, 9TO KaxI0e TEJIO TIPH OXJIaXIc-
HHUHM CKIMAETCs1, BOJa MMEET MCKIioueHue (aHomanns Boakl). Ee 00beM npu oxmaxme-
Huu g0 +4 °C yMeHbIIaeTcsi, OAHAKO MPU HayibHelneM oxnaxneHuy ot +4 mo 0 °C on
cHoBa yeenuyuBaercs. [Toaromy Bona nipu +4 °C umeet HauOONBIIYIO IIOTHOCTL. DTO
TakXe SABISAETCS NPUYMHOM, TTOYeMy Jig/ IUIABAeT B BOAE, 4 3aMEp31iKe BOAOTIPOBO/I-
HbIE TPYOBI JIOTIAIOTCS.

M3MEHEHWE OBLEMA TASOOBPA3HbIX TEI

I'ashl py HATPEBaHUM PaCIIMPSIOTCS 3HAYUTENBHO GONBILE, YeM XUIKOCTH. Mx
paciiupeHye py MOBRITIIEHUY TEMIIEPATYPHL Ha KaXblit rpaayc Llenpcusa cocrassieT
1/273 ux o6wema ripu 0 °C. Ecnu, HarpuMep, BO3MyX HarpeBaTh B KAaKOM-Jbo obpeMe,
TO OH paclMpsieTcsT. Ero MIOTHOCTE IO OTHOIIEHUIO K HEHArPETOMY BO3MYXY CTaHO-
BHUTCSI BCE MEHBIIIE, [IO3TOMY HATPETHINA BO3[yX TOAHUMAETCSI KBEPXY.

I'a3, HaXoASIIMIACS B 3aMKHYTOM COCYIE, HanpuMep B OyTBUIKE, HE MOXET pac-
IIUPSTHCS MPU HAarpeBaHuu. JaBieHue ra3a pacTer, Y70 MOXET NPUBECTU K Pa3phIBY
cocyna.

MIMABNEHWE U UCTNAPEHNE

Marepuaibl BCTpe4aloTcs B Tpex hopMax CBOEro COCTOSIHUSI — TBEPIAOM, XWJIKOM
M Ta3000pa3HOM,, KOTOPHIE HA3BIBAIOT arPEraTHBIMU COCTOSTHUSIMU (cM. puc. 2.50). Ie-
PEXOI U3 ONHOIO COCTOSTHUSI B IPYTOE ITPOMCXONUT ITPU ONPEAETCHHBIX TEMIIEpaTypax
(puc. 2.97).

TBepmble BEILECTBA CTAHOBSTCS XUIKUMM, KOTAA MPUXO]I TETUIA 3aCTABJSIET MO-
JIEKYJIbl ABUTAThCSI TAK CIJILHO, YTO OHU BHYTPU CMECU HAYMHAIOT B OTPEACIIeHHBIX
MeCTax TePATh CBSI3U Mexkimy coboif. Temmneparypa, mpy KOTOPO 3TO IMPOMCXONMT, Ha-
3LIBAETCS TOUKON TUIABIEHMSI I TeMIIEpaTypoii rasnerus (tabs. 2.16).

Yr1o6h nepeBecTd 1 KT BELECTBA U3 TBEPIOIO COCTOSTHUSI B XXMIKOE, HEOOXOIUMO
olpeeeHHOe KOJIUYECTBO TEIId, KOTOPOe HA3BIBAETCS TEILUIOM IUIABICHUS. Y BOMIbBI
oHo coctasysier 335 KJIx/kr.

Touka
nnasnenus O
o © 4
Harpesate Harpesarie ®) OO o
nnapnesue ncrapenue OO
| O O O
K Tenrora nnaeneHvst Tenriora ucnapeHus | Mazoobpastoe
b O @)
OO0 O
i ‘ Oxnaxaexve Oxnaxgenue [ole) S
] TBepfeHue KOHOEHCABUKS OO @ O
Touka Touka |
3araepaesaHua KOHAeHCaLK J

Puc. 2.97. PasnmryHpie arperaTHbiC COCTOSHUS



ITpu Bo3pacTawlleM HATPEBAHUY XXUIKOCTH JBU-
JKEHUE MOJIEKYJ HACTOJIBKO BO3PACTAET, WTO UX B3a-
VMHbBIC CUJIBI KOT€3WH MONTHOCTHIO TMPEONATSIIOTCS, U
XUFAKOCTH TIPEBPALIAETCS B ra3. BToT NMpoLecc Has3bi-
paloT ucrnapenueM (puc. 2.98). Ilpu aToii TeMnepary-
p€ IOCTUTAETCS TOYKA KUITEBUS WK TEMIIepaTypa Kui-
rieHus1 xuaxocTy (tabo. 2.17). KommyecTso Terna, He-
oGxomumMoe st riepeBoyid | KT XXUIKOCTY U3 XUIKOTO
COCTOSIHHS B Ta3000pa3HO¢e, HA3BIBAETCS TETLIOTOM MC~
napexusi. OHO cocTaBisieT mst Boabl 2250 kIIx/Kr.

KOHOEHCALINA 1 TBEPOEHVE

Eciu y ra3006pa3HOro TeJia, HaIpuMep y BOJISIHO-
TO rapa, OTéHpaTh TEIUIO, TO TIPX ONPEAEIICHHOM TeM-
repaType OHO YIUJIOTHSAETCS JO XXUIKOTO COCTOSHMSI,
HampuMep BOAA. BTy TeMIiepaTypy HasbiBaroT TOY-
KON KOHIAEHCAILIWU, a Heo6X0IMMOE [isi 3TOTO
koimuectBo Teria — KOHIEHCAILIMOHHBIM
TEITJIOM. KoHpaeHCallMOHHOE TEILIO PaBHO TEILIO-
T€ uctnapeausa. B crpoutenscTBe HEOOXOOMMO B OC-
HOBHOM YYUTBIBATh KOHAEHCALMIO BOJASIHOIO I1apa Ha
BHYTPEHHEN CTOPOHE HAPYXHBIX CTEH WIX BHYTPH
3TUX KOHCTPYKLUMIL. BIaXXHOCTE B KOHCTPYKITUSIX BE-
€T K CTPOUTEJIBHEIM TOBPEXJICHUSAM U YMEHBIIAET
TEIUTON30JISIINIO.

Korpa *mMakocTs oxJ1aX1aeTcsl, OHa 3aTBEpACBacT.
Wmeronasg mpyu 3T0M MECTO TEMIICPATYPa HA3BIBACTCS
TOuKoO 3aTBepaeBanus (cM. puc. 2.97). B cnyuae Bojbl
OHA Ha3bIBAETC TOYKOM 3aMep3aHUs WIH TasgHU.

Touku TIaBieHUs ¥ 3aTBEPACBAHNS COBMANAIOT.
OcBoGoxaaoreecs Py 3aTBEPACBAHUN KOJMYECTBO
TEIUIa PaBHO TEIUIOTE I/IABJICHUSI.

Torpa Kak 3aTBepIEBIINE TEJId YMEHBIIAIOTCS B
obbeme, Bosia Npy 3aMep3anmnu pacuiupsiercs. [lopuc-
ThIE MAar€pHaJIbl, ITOPH KOTOPHIX 3aITOJHEHBI BOJAOM,
TP MOPO3€ MOTYT pa3pylaThCs 3a CYET Pa3phIBAIOLLE-
I0 JEHCTBUA JIbIA.

UCTAPEHUE

Kujgkocts MOXET IPEBpALIAThCA B I'da3 U HUXE
TOYKM Kuneuwus. [Ipasaa, ucriapeHue TPOUCXOIUT
TONBKO Y €€ ITOBEPXHOCTH. DTOT MPOLIECC HA3BIBAIOT
o6pazosaHueM Tymana (puc. 2.99). O6pazosaHue Ty-
MaHa IIPOMCXOMIUT TEM OBICTPEE, YEM CYILE U NOXBIXK-
HEE OKPYXAIONMIA BO3OYX U YeM OJIMKe TeMIIepaTypa

2.2, Qusuueckue 0cHOGHL \)

Tabnuua 2.16. Temneparypsl
nnaenexHvs u sarBepgeBaHUs

mMarepuanoe
Matepuansl °C
Xpom 1900
Crans 1450...1530
Hwkens 1450
YyryH 1150...1250
Menb 1070...1093
AnOMUHUN 658
LnHk 419
CBuHey 327
Bopa 0
Ptytb -39
AszoT —210
Kucrnopon —227

Tabnuua 2.17. Temneparypsl
kunexHuns npu 1013 mbap

Marepwvansi °C
Bopopon —253
Kucrnopop —-196
A3sor —-183
Cnvpt 78,4
AueToH 57
Bona 100
Prytb 357
CsuHey 1526

© Ta3cobpasnoe
o o

Puc. 2.98. Kunenue

l'azoobpasHoe

Puc. 2.99. Vcnapenye
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XKUIKOCTH K TOUKE KMTIEHHUsI. [103TOMY Mpy KOMHATHON TEMIIEPATYPE KUIKOCTh HC-
TapsieTcst TeM ObICTPEE, YEM HIDKE ee TOYKA KUTICHUS , HAIIPUMED Y CIIUPTa, HUTPOPA3-
OapuTeneil 1 GEH3UHA.

Ilpu ucnapeHry MOJNIEKY/IBI BEIECTBA BHIPHIBAIOTCS C MOBEPXHOCTU XUAKOCTH U
BOCIIPUHUMAIOTCH BO34yXOM (CM. puc. 2.99). TpeGyeMyio 115l 3TOr0 SHEPrUI0 ABHKE-
HUSI OHU 3a0MPaIOT Y XUAKOCTH B (PopMe TEIUIOBOI 3HEeprun. CBsI3aHHOE C 3TUM ITOHH-
xenue remnepatyprl HasbiBaoT VICTIAPUTE/IBHBIM OXJIAXKIAEHWEM. Ilpouecc
KUCTapeHNs MOXHO YCKOPUTD ITYyTEM YBEJIMYEHMSI TUIOII[AIN UCTIAPEHMUST, HAIIPUMED ITy-
TeM paspe3aHust APEBECUHEI JUTS €€ CYIIKU.

2.2.10.6. Hemounuku menaa

BaxxueitinyM MCTOYHKMKOM Ternia myst 3eMimu sinsiercss Connpe. OHO Tiepenaer Terio
3a CUET U3IYYESHUST, TIPU NIEPIIEHIUKYIISIPHOM NAIEHUM COMTHEYHBIX JIYYei OHO MOCTAB-
JisieT 3Hepruio, paBHyio 80 KJx/(M?  MuH). JIpyriMu HCTOYHUKAMHE TETJIA SBJISIOTCS
HAXOJSIIMECS B 3¢MJIE TBEPIBIE, XUIKME U raz000pa3zHblie roproune BerectBa. OHU,
KaK TPaBWIO, PACTUTENIEHOIO MK XXUBOTHOTO TIPOUCXOXIAECHUS U TIPH CXUTAHUM 0G-
pas3yloT TEIUIO.

BoicBoOoxmaronieecs py CXUraHUM | Kr TOIUIMBA KOJIMYECTBO TEIUIA HAZHIBAIOT
TEIUIOTBOPHOI CIIOCOGHOCTRIO TOIUIHBA. T eTuIOTBOPHAS! CTIOCOGHOCTD Pa3IUIHBIX BU-
JIOB TOIUTMBA pasadHa (1abin. 2.18).

Bce Gospliree 3naueHne npuoOpeTaeT MoMydeHre TEIIa 38 CYET BETPOBOM M COJI-
HEYHO sHepruu. TeruioBas 3HEPIUs MOXeT OBITh MOJIyUeHa TAKXKE U IyTEM IIpeBpa-
LIEHUST 3HEPIrUU U3 OOHOU (POPMHBL B IPYTYIO, HAIIPUMED U3 IJIEKTPUYECKOIl 3HEPTUH.

2.2.10.7. llepedaua menna

Kaxnoe Teno, KoTopoe TeIuiee, YeM ero OKpyxXeHue, It 3TOTO OKPYXKEHHUS STBIISIETCS
HCTOYHHMKOM Teruia. Ilepeiaya TeIuia MOXeT OCYIIECTBISTHCS ITyTeM pafualiim (U3j1y-
YEHMUs1), KOHBEKLMHN UM TEIUIONIPOBOIHOCTH.

TEMINOBAA PAOVUALINA

Terutosbie jiyau BeAyT ce0sl aHAJIOTHYHO CBETOBBIM JiydaM. OHU NEpefaroT TeIUIo-
BYIO SHEPTMIO KAK UITYUEHUE TAaKXKe 1 yepe3 0e3BO3IyIIHOE IIPOCTPAHCTBO U OTHAIOT €€
B BUJE TeIUIA TOJBKO MU IIOMATaHUK HA KAKOE-IH00
Teio (puc. 2.100). Ipu 3TOM 3HEPrUsT UIMTYICHUS [~

Tabnuua 2.18. TennoTBoOpHas
CMocoGHOCTL TOMAMBHBIX MaTe-

pvanos PEXOINT B TETUIOBOE IBHXEHHE MOJeKysl. Crioco0-
Bun tonnuea |Kon-Bo|  k[x HOCTH TEIDIOBOCIIPUSTUSL IIPU TEILIOBOM M3NYYCHUU
Kokc 1kr | 28596 3aBMCHUT B OCHOBHOM OT XapaKTepa HapyXHOMH MOBEP-
TopsHbie XHOCTH Pa3JUYHbIX TEN. Tena ¢ TEMHOU M IIepOXoBa-

6pvKeThl 1kr | 20097 .
1 kr 14 654 TOU IMOBEPXHOCTBO BOCTIPUHUMAIOT 6OJIBH.Iy10 qacThb

Oposa

MaayT TEIUIOBOTO M3NYIEHUS] U HATPEBAIOTCS TI03TOMY CHJIb-
(nerxuid) 1n | 37153 | pee, yeM CBETIIBIE U TNANKVE TENA, KOTOPHIE GOMBIILYIO

MaayTt

(raxenwi#) | 1n | 30062 | 9ACTBIHEPIVM OTPAXaoT. B KadecTBe IPUMEPOB MOX-
Foponckoi raa| 1w | 15094 | HO HA3BATh HATPEBAHME TEMHOJ! KPBIIIH ABTOMOGILIIS
MpUPORHBIHA WM IOMa, a TaKKe HarpeBaHue TEMHOI OJIeKIbl CON-

3
I8 1™ | 81736 |  Heynpvu nydamu. HaoGopoT, TEMHBIE TeJa, HAPH-




2.2. Duzuneckue 0CHOBbL

MEp paauarop, Usjyuaior Goblie Tera, YeM CBeTibie. B TexHuke TermoBoe Usyue-
HUE OPUMEHSIETCS, HATIPUMED, IJIsl OTOILIEHMST TTOMELICHUIA.

KOHBEKUWNA

B npOTUBOMNONIOXHOCTH TETJIOBOMY U3JIY4EHUIO KOHBEKIMS BO3MOXHA TOJIBKO B
SKUAKOCTSIX U ra3ax. Ecim 3T rasbl, HanpuMep BO3MyX, WIKM XXUAKOCTH, HANpUMeEp BOJia,
HAarpeBaloTCsl B OTONUTENILHON CUCTEME, OHU PacHIMpSIOTCA. 3a CUeT CBOeH yMeHblI1ai0-
1eiics ITPU HarpeBaHUM TUIOTHOCTH OHU CTAHOBSITCS JIEr4e M IOJIHUMAIOTCS KBEPXY, TOT-

JIa Kak 6osee XOIMOIHBIC U ITO3TOMY DoNee TSKeble Mac-
CHl BOJIbl UJIM BO3[yXa MOCTYMNaloT Ha ux mecto. Obpa-
3yeTCsl MOTOK ra3a WM XUIKOCTU, KOTOPHIH YHOCUT
TEIUTO OT UICTOYHWKA M OTIACT €r0 MCHEE TETUTbIM MaTe-
puanaM, TaKMM, KakK KJIaJKka CTCH, 0CTOH, BO3IyX ¥ T.JI.
ITpumepaMu ABIAETCSH KPYroOBOPOT BO3IyXa BOKPYT
OTOIMUTENBHOTO MPUBOpa WK BOISHOE OTOIUICHHUE IO~
pstueii BOZIOI 33 cueT cuthl Tsoxkect (puc. 2.101).
KoHBekIiss UMeeT MeCTO TAKXE Y TTOBEPXHOCTEH
CTPOUTEIIBHBIX KOHCTPYKLIMIA VUTH B BO3IYIIHBIX CIIOSIX
MEXIY TOBEPXHOCTAMU Pa3IUYHON TEMIIEPATYPBL.

TENJIONPOBOOHOCTbL

I1pu TErUTONIPOBOIHOCTH BHIPaBHUBAHKIC TEMITEPa -
TYp MPOMCXOIUT MPK TEpeaaye Teria B OJHOM Mare-
puvasne OT MONIEKYJIBI K MOJIEKyJie, 0e3 M3MEHEHUS MeC-
TOITOJIOXCHUS MOJICKYJI. Temno repenaeTcs 3a cyer
SHEPTUU KOJCOaHYs JeKAMMX OJKe K UCTOYHHUKY
TEIUIa M IMO3TOMY 6OJICe CIUTLHO KONEOMIOIINXCSA MO-
JICKYJT K COCeIHMM crabee KoIeOmonMMCs MOJIEKY-
JIaM ¢ MIOMOUTBIO yAapHHBIX MpotieccoB (puc. 2.102).

Xoponio MpoBOAST TEIUIO TBEPABIC MATCPUAIBI C
OOJIBIION IITOTHOCTRIO, OCOBEHHO MeTamnl. [Tnoxo
TIPOBOMSIT TEIUIO AEPEBO, CUHTETUICCKUE MATEPUATTBI,
TIOPUCTBIE CTPOUTEBHBIC MaTepuaibl. 2KUIKOCTU U
OCOBEHHO ra3bl TOXE ITOXO MPOBOJSIT TETLIO, €CJTA KOH-
BEKIIMSI 3aTpyaHEHa. Matepuaibl, IUTOXO ITPOBOMAAILC
TEIUIO, B CTPONTENILCTBE HA3ZKIBAIOTCS TEILUIOU30JISILIN-
OHHBIMHK Matepuanamu. OHU TIPUMEHSIIOTCA IS
YMCHEBIIICHUS ITIOTEPH 3HEPIrUU. TEemIonmpoBOgHOCTD
usMmepsierces B Br/(m- K).

TeruIonpoBOMHOCTh CHIKACTCS TEM CUIIbHEE,
® yeM MCHBIIE IIOTHOCTh,

* yeM Goee MOPUCTHIM SIBJISICTCS: MaTepuan,
® yeM MECHEIIE MTOPHI,

® YEM MCHBUIC €r0 BIarocoacpxXaHue.

Npenmer
WcTounyk Tenna

B

Puc. 2.100. Temonepenaua 3a
CUET paualiu

Mook Tennoro
BO3Myxa

[MofBos TENNOROI 3HEprm

Puc. 2.101. Ilepepaya teruia 3a
CYET KOHBEKIVM

TIpocTPaHCTBD ANA ABVKEHNS GTOMOB
TBEpHoro Tena

_TNogeog
Tennoeoi aHepivm

Orpava Tennosoi
SHEPruK

Puc. 2.102. Tlepenaya Teruia 3a
CYET TETLIONPOBOJHOCTU
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1
/4 Tap 3aBUCUT OT TeMIIepaTyphl BO3nyxa. Bosmyx ¢ 6omee
-10 3 5]
i ! | i BBICOKOI TEMITCPATypOil MOXET BOCIIPUHMMATH W Ha~
0 59410 1517320 25 KaIJIMBaTh OOnblile BJIATH, YeM BO3IYX C 6ojIee HU3KOM
BaroconepxaHve B gim3 —m— .
TeMnepatypoii. Tak Ha3bIBaEMasi MAKCUMAJIbHAST BJIaX-
Puc. 2.103. ConepxaHue BIark  HOCTh BO3MyXa B I'/M? HOCTUIAETCsl, KOTZA BO3MYX YXe
B BO3JIYXC B 3aBUCUMOCTH OT OT-  fojiplie HE MOXET BOCTIpUHUMATSD Biary. B atom ciy-
HOCHUTEJIBHOU BJIA2KHOCTU BO3- c e ” T
i —— ae TOBOPST, YTO BO3/IyX HAChIIEH Biaroii. Tak, Ha-
npumep, Bo3ayx mpu 20 “C MOXeT HaKaILTUBaTb MaK-
cumanbHo 17,3 r BogsiHOrO napa. [1pu Temmneparype 10 *C HachilleHUE HACTYAET YXE
npu comepxanuu Biaru 9,4 r/m?. CKonbKo rpaMM BOASIHOTO Mapa BO3/TyX MAKCUMAITh-
HO MOXET BOCIIPHHSITh MPHU Pa3IMIHON TEMITepaType, NOKa3aHO Ha KPUBOI HACHILIIe-
HusA (puc. 2.103).

Kak mpaBuiio, BO3IyX HE COJIEP>KUT MAKCHMANBHO BO3MOXHOE KOJIMYECTBO BIIATH,
1.€. 100%, a MeHBIIEE. DTO CONEPKaHNE BITATM B BO3AYXE BBIPAXKAETCHA KaK OTHOILICHHE
a6COIOTHOM BJIKHOCTH BO3/IyXa K MAKCMMATHHON BIKHOCTU B % U Ha3bIBACTCS OT-
HOCHUTEJILHOM BIaXKHOCTHIO BO3MTYXA.

OTHOCUTENbHaR BaiHOCTbL BO3AYXa 2.2.11. Baaxcnocmeo 803()yxa

50
i i }‘9""’ . Bosmyx nMeeT cBOIICTBO BOCIIPMHMMATh BOAAHO 11ap.
= 50 3
= 30 // 5% Conepxanieecst B 1 M° BO30yxa KOJMYECCTBO BOASHOTO
14 1 ”
g 2 /'ﬂ/ | apa B I HA3bIBAIOT 46COJIOTHON BIAXKHOCTBLIO BO3/IyXa.
Q
s © 77 7/ e CrniocobHOCTh BO3IyXa BOCIIPUHUMATH BOJISIHOU
Z 0 4
g !
o
z
ks

OTHOCHTENBHASA BIIAXKHOCTH BO3yxa B % = (aGCOIIOTHOM BIaXHOCTU
BO3IyXa/MakKCUMAIbHYIO BIZKHOCTEH Bo3myxa) - 100%

2.2.12. 36y

2.2.12. 1. Bosnuknosenue 36yxka

Ecma ymaputh 110 KaMEepTOHY, TO 003 CBOGOIHBIX KOHIA BWIKH OYIyT cOBEpIIATh BO3-
BPATHO-TIOCTYTATeJIbHBIEC TBUKCHUS, TAK HaszblBaecMble KojebaHusl. BTu KonebaHus
KaMEpTOHa OyIyT MepenaBaTh KOIeOaHua pAnOM PacOIOKEHHBIM MOJIEKYIaM BO3MY-
xa. [Tpu 3TOM BO3HUKAIOT 30HHI YILIOTHCHHUS M 30HbI Pa3PEXEHUA B BO3AYXE, KOTOPHIE
PACTIPOCTPAHSIOTCS OT MCTOYHMKA 3BYKA KaK 3BYKOBBIE BOJIHBL. EcCiM 3TH 3BYKOBBIE
BOJIHBI IIOCTUTAIOT yXa, TO OHU OYOyT YCJIbINIAHE HAMH B BUIIC 3BYKa 34 CYET KOICOIIo-
miefics B TAKT ¢ KoJiebaHMsAMM BO3/yxa 6apabaHHOI repenoHKHY, €CNTH KOJIMYECTBO KO-
JebaHmii B ceKyHIy OyneT nexate Mexay 16 u 20 000.

KonngectBo KonebaHuil B CEKYHIy Ha3bIBaIOT YaCTOTOU TOHA; €MMHMIIA YaCTO-
bl — tepi (F'm). YeM Gonpliie 4acToTa, TEM BHILIE TOH.

3ByK, KOTOPHI COCTOUT M3 TOHOB MHOTUX YaCTOT, HA3BIBAIOT CJIOXHBIM 3BYKOM.
Melnaronmii Wik HEMPUSITHLIN CJI0XHBIN 3BYK Ha3bIBAECTCS] LIYMOM.

2.2.12.2. Pachpocmpanenue 36yka

JIi1s1 TOro 4To6BI 3BYK MOT PacIipOCTPaHSITLCS, EMY HeoOX0MMMa MaTeprualbHas cpena,
KOTOpasi Moria Obl IepenaBaTh Hajipllie KojiebaHus. 3ByKOIPOBOMHAS CPEIa MOXET



2.2. Pusuneckuie 0CHOBb! 7\3)

OBITH TBEPIOI, XKNUAKO 1in razoobpasHoii. Kak mpa- CrmiEi
BUIJTO, 3BYK IOCTUIAET YEIOBEYECKOTO yXa uepe3 Ko- ST —Nagaoupi uy |
Jebimorumecs Monekyns Bosnyxa. [10aroMy oH Ha3bl- | ogpamo

BAETCS BO3/YIIHLIM 3BYKOM. BO3IYIIHEI 3BYK BO3- £2¥;'§§;1§?\
HUKAET, HAPUMED, Y KOEGITIOMIXCS FOMIOCOBBIX CBSi- |
30K P pa3roOBOpe WJM IEHUM, MpPU BUOpanuu

|

/-Konmpyxuuﬂ |

MeMOpaHbl rPOMKOTOBOPUTENS, IIPU KOJICOaHUSIX pe- omoues#an
4acTb

30HAHCHBIX JICK B MY3bLIKAJIBHEIX MHCTPYMEHTAX. 3BYK Kopryoroihym e

pacrpocTpaHsAeTCs TIo0 BCEM HArpapiaeHusAM. Ecim oH "

TOMNaIaeT Ha KOHCTPYKIMIO, TO 3Ta KOHCTPYKIMSA Oy~  puc. 2.104. PacupocTpaHenue
JIET OTPaXaThb 3TOT 3BYK, T.€. OTOPACHIBATH €r0 OOPAT-  BO3MYIIHOYO IyMa (CXeMaTHYHO)
Ho. Jlpyrast 4acts 3Byka OyneT MpuBOOUTE KOHCTPYK-
LU0 B KOJIebaTeIbHOE ABUXCHIE. DTH KolebaHus
OyJlyT mepefaBaThcsl APYruM KOHCTPYKIIUSM, 4 Tak-
K€ M3JIy4aThCsl ¢ APYroil CTOPOHBI 3TOM OrpakKaaro-
IIEH KOHCTPYKIIUY W YaCTUIHO TACUTHCS BHYTPU HEe
(puc. 2.104).

KOPITYCHOM 3BYK. Tak ua3biBaloT 3BYK, KO-
TOPBI PACIIPOCTPAHSIETCS B TBEPIBIX TEJIaX, HAMPUMED
B CTCHOBOI1 KJIagKe, U IU(OTOpblf/'I BO3HUKAET MpPU He- P, SR o
TTOCPE/ICTBEHHOM BO3NCHCTBUM, HAIPUMED [IPH CTYKE. | ‘opryewciouyia  Ayna ol iepepeitven
Tak Kak KOpIYCHOIi IIyM BO3HMKA€eT B OCHOBHOM IIpH B em
XOXJICHUH ITO NEPEKPBITUIO WIH T10 TOJTY Ha IEPEKPHI-  pye 2 105. PacnpocTpaHeHue
THH, B 3TOM CJIy4ae rOBOPST 00 yNapHOM HIYME Ha 1€~  KophycHOTo miyMa
pexpbiTiu (puc. 2.105).

KopriycHoOIli 1iyM B CT€HAX M yAAPHLIA IIyM Ha [ePEKPBITUSAX YaCTUIHO ITOTIO-
IIAOTCS ATUMU KOHCTPYKIHUSIMY, OTHAKO OOMNBINAS YaCTh 9TUX BUAOB IIyMa U3NY-
yaeTcs KOHCTPYKLMEH B BHIE BO3MYITHOTO LIYMa W IMO3TOMY OBIBAE€T CIILIIIHA.

. YpapHblid wym
KoprycHoit tuym Ha RepeKpLITi1

2.2.12.3. Hamepenue uyyma

[Ipu orneHke CUIBl 3ByKa U3MEPSIETCS JIABIICHUE, KOTOPOE NepeaaeTcs KomebaHus-
MM MOJIEKYN BO3[yXa Ha U3MEPUTENbHBIN IPUOOpP. BTO JABIICHUE HA3LIBAIOT 3BY-
KOBBIM JIABIIEHUEM. DTOMY 3ByKOBOMY A4BJIEHWIO COOTBETCTBYET OIpeAcie HHEIM
YPOBEHE IIyMa. MI3MepeHHOE 3ByKOBOE TaBICHUE Ha NIKAJIE U3MEPUTENBHOTO MPU-
60pa NpeACTaBICHO KaK YPOBEHL NIyMa (WU YPOBEHDL 3BYKOBOTO NABJICHMS) Ha
mKane B quana3one ot 1 1o 120 gb I[Ipu 3TO0M OMHO neneHne UKL COOTBETCTBYET
envuuie B 1 nenuben (1 nb) (puc. 2.106).

2110000 211000 2100 2/10 2 20 200
| ] | | o !
ol B
paBneHve E % =  bar
YpoeeHs — -
3BYKOBOrO l—- — —_— —_—
[@BneHus .
0 20 40 60 80 100 120

Puc. 2.106. CpaBHeHNe 3BYKOBOIO AABICHMUS 11 YPOBHS 3BYKOBOTO [aBJICHUS
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Tabnuua 2.19. YpoBHu wyma Kak mokazanu ucciienoBaHwsi, 9€0BEYECKUIA CITyX
M3BECTHBIX UCTO4HUKOB B OB(A) |  yMeeT CBOUCTBO CYMTATh HM3KME TOHA MEHEE TPOMKH-
Tuxwit pasrosop 40 MH, yeM Gostee BhIicoKue ToHa. Hagarno paznuaeHus 3By-
OBki4HLI pasrosop 50 Ka, TOPOT CIBIITUMOCTU,, JIEXKUT, HAIPUMED, TPH YaCTO-
I'pomKkuiA pasroeop 60 te 1000 I'ty oxono 0 1b. ITpu Tose ¢ yactoToid 100 T
Cyriep3Bykon3onupo-

TOPOT CJILINIMMOCTH HaxonuTcs okomo 25 nb.

BaHHbI KOMMpeccop 70
9Ta 0COOCHHOCTH UETOBEYECKOT0 CJIyXa Pa3IMYHBIC

CunbHbIA TpaHCTIopT-

HBIA WyM 80 10 BLICOTE TOHA OLYLIATh Pa3sIUIHbIMU ITO TPOMKOCTH
CTP:;IT_IeHbHaﬂ Kpyro- n YUYUTHIBAETCSA TEM, UTO MMONYIEHHBIC IIPU U3MEPCHUAX
Bi vna

e 3HAYCHUS YPOBHeH IIyMa B peumbenax MpuHUMAIOTCS
L P C TIONpPaBKaMU. DTH TIONPaBOYHbIE KO3GGMULUEHTDI
MOTOpPOB 100 ycranosieHs B DIN 45633. INocne yuera mnorpasod-
HBIX K03GGUIMCHTOB TIOIYYA0T OLICHOYHBIH YPOBEHD

myMa 1o mkaie A mpubopa (HasblBaeMoro nryMoMepom), BeipaxaeMblil B 1B(A).

Ha ropore ciblnmMoCcTy yPOBEHS 1iyMa 110 Tnkane A coctasnsier 0 1b(A), Ha bone-
BoM ropore ox coctapisier 120 gb(A). Ipu 65 1B(A) HauMHAETCs PACCTPOMCTBO BEre-
TATHMBHOI HEPBHOI cucteMbl, nipu 90 gb(A) — paccTpOCTBO U MOBPEXACHUE CITyXa.
HauuHag ¢ 85 1b(A) cOTpYIHUKY OJLKHE HOCUTh MHIUBUAYAIbHBIE CPEIICTRA 3a11U-
ThI ciiyxa. [pu 90 1B(A) OHU PEANUCHIBAIOTCS KATETOPUICCKH.

JIJ1s1 OLleHKM YPOBHS IyM4 110 LIKaJIe A MOIYT CIIy:KUTh [IPUBEICHHLIE B Ta61. 2.19
[PUMEPHI PA3NTUYHBIX [IIyMOB.

KOHTPOINbHBIE BOMPOCHI

1. HazoBure pasHuiyy Mexny Kore3uel U anresueii.
2. HazoBuTe pa3nuuHbie BO3AENCTBUS HA CTPOMTENHHBIE KOHCTPYKIIUY B 35anun. Hazo-
BUTE, KAKHE YaCTU 34aHN OYAYT HOABEPTaThCs STUM BO3ACHCTBUSIM.

3. Pacckaxute, 9T0 MOHUMAETCS IMTON KATMILISPHOCTHIO U KaK 3TO BIUSIET HA CTPOU-

TENBCTBO.

CpaBuuTe NaBIeHns ra3a Posu s Pose. ¥ D,- IlOKaXWTE MX 3aBUCHIMOCTS [IPYT OT ApyTa.

. O0BsicHUTE, MOYEMY CTPOUTETBHBIE KOHCTPYKIIUM BCE BPEMS MEHSIOT CBOM pa3Me-
phi. Pacckaxute, ¢ TOMOUIBIO KAKUX MEPONIPUATHI MOXHO U30EXATh MOBPEXICHUS
COOPYXEHHUSL.

6. OOBSICHUTE, YTO TAKOE OTHOCUTEILHAS BIaKHOCTh, 80CONMIOTHAS BIAXHOCTh M MAKCH-

MasbHas BIAXHOCTH BO3nyxa.

TlosicuuTe Ha MpUMEpPax, Kak MOXET MepenaBaThbes TErUlO.

O6bsgcHUTE, KaK BOZHVKAET BO3XYIIHBIA U KOPIYCHOU UTyM U KaKHA€ BO3MOXHOCTH ISt

pacrnpocTpaHeHUs UMEIOTCS IS 3TUX BHIOB IIyMa.

vk

go N

2.3. OcHOBBI 31EKTPOTEXHUKM

DIIEKTPOTEXHUKA 3aHUMAETCS TEXHUYECKUMHA MPUOOpaMHU U YCTAHOBKAMUY, IIpEH-
Ha3HAYECHHBIMY JIJIs1 TIPOM3BONCTBA, PACIIpECNICHUS U MPUMCHCHHUS 3JICKTPOIHED-
rud. MHorue ManvHbl B TEXHUYECKUE YCTAHOBKY UCTIONB3YIOT JiJIS CBOCH paGoThl
JIIEKTPUYECKYIO JHEPTUIO, TTOTOMY UTO €€ MOXHO 6€3 GONBIIUX MOTEPH NPEBPaIIaTh
B apyrue ¢OpMBI SHEPryuU, Halpyumep B TEIJIOBYIO SHEPIUIO MIM B MEXaHUYECKYIO
SHEPTHUIO.



2.3. OcHogb! 31eKmMpomexHUKLU

15t TOro YTO0OB! 3HATH OMACHOCTY MPY MOMB30BaHMHI 3JIEKTPOIPUOOpaMU, a TAKKE
JUISL JIyYIIIero MOHMMaHUS HeOOXOMUMOCTU BBITIOIHATb TpeOOBaHUs 10 6e30MacHOCTA
(TpeboBanms Hopm VDE) 3HaHUE OCHOB 3JIEKTPOTEXHUKM ABJISIETCS] HEOOXOMUMBIM .

2.3.1. Ocnoegrote nonsmust

LEMb SNMEKTPOTOKA

DNEeKTpUYECKast IHEPTHsl MOXKET MepeAaBaThCs TOILKO B 3aMKHYTOI uenu. Ee Ha-
3BIBAIOT LIEMAIO 3JICKTPHUUECKOTO TOKA. JIBMXKEHNE 3NCKTPUHYECKU 3aPSKEHHbIX YaCTH-
YEK B IEIM HA3bIBAIOT IMEKTPUHYECKUM TOKOM. B METAILTMYECKIX ITPOBOAHUKAX OH CO-
CTOUT U3 MOTOKA JIEKTPOHOB, B MPOBOAMIIMX XUAKOCTAX (IMEKTPOJIIUTAX) U B razax
(11a3ma) — U3 MOHOB.

N3-3a xopoliieil 3IEeKTPONPOBOTHOCTH B KA4ECTBE MATCPUAJIOB ILISI TIPOBOIHUKOB
3IIEKTPHUYECKOr0 TOKa MPUMEHSIOT MEb M AMOMUHUY. MeTasuisl 0651aaor CBODOMHBIMU
3NEKTPOHAMU, KOTOPBIE HETPOYHO CBSA3aHbI C aTOMaMHU 1 ITO3TOMY MOI'YT JIETKO OOMEHU~
BaThCs MEXIy HUMU. [11n0x1e mpOBOMHUKY UMEIOT MEHb-
1€ CBOOOIHBIX 3JIEKTPOHOB, HETPOBOSIIME Matepua-
Jib1 (M30/IMPYIOLLVE MATEPUaIIbl, KOTOPBIE HA3BIBAIOT TAK-
K€ IMANEeKTPHMKAMU) TIOYTH HE MMEIOT CBOOOIHBIX 3JICK-
TPOHOB, HAIPHMEP KEPaMUKa WUJIM CUHTETUYECKUE
MaTepHaIbL. FMAPHB""‘*;%';V'O"%

JUts MOHUMAaHUS MEMU INEKTPUIECKOro TOKA | » '
MOXET CJIYXUTh MPOCTEHINAs] TUIPABIMIECKAS LICIb
(puc. 2.107). B rujipaBimueckoif ceTU HACOC CO3AaEcT Putc. 2.107. Tl repanmec-
JIABJICHUE; TTOTOK XUIKOCTU IMPUBOIUT B JIBUDXKECHHUE  KOTO MOTOKA
TMAPABINIECKUI MOTOP. AHAJIOTMYHO B LIEITH 3JICK-
TPUYECKOTO TOKA T'€HEPATOp CO3[AET HANpsIKCHUE,
MOTOK 3JIEKTPOHOB MPUBOMUT B ACUCTBUE IJIEKTPO-
Motop (puc. 2.108).

SNEKTPUHECKOE HAIMPSXXEHUE (U)

T'vuapaBmuyeckuii HACOC CO3MIAET C OMHONU CTOPOHDI
U3OLITOYHOE ABJICHUE, a4 Ha APYTOi CTOPOHE — TIOHNU-
KEHHOE aBfieHne. PasHuna naBiCHUI SIBIACTCS DU~ Pye. 2.108. Llerb 2ieKTpudec-
YUHOI MOTOKa KUOKOCTH. KOTO TOKa

B cnyyae resepaTopa Ha OTHOM ITOJIKOCE CO3AAETCS
HEJIOCTATOK NEKTPOHOB (ITOJOXUTENHHBIN MOJIOC) 1
Ha IpyroM — U30BITOK 3JECKTPOHOB (OTPHIIATCITBH LI
MoJTI0C). BO3HUKIIYIO pasHUITy 3JICKTPOHHOTO IaBjic-
HVS Ha3bIBAIOT NEKTPUYECCKUM HAIIPSDKEHUEM. DeK- |4 )
TPUYECKOE HAIPSKEHUE U3MEpSIETCA B BonbTax (B). 'r?:ggglg;,a

W3MepuTeTbHBINA MPUOOP IS UBMEPEHMS DJICKTPU- |~
YECKOro HallpsDKeHUS Ha3bIBaloT BONMBTMETPOM. M3Mme- ®
PUTEITN HAIIPSDKEHMS MIOKA3BIBAIOT PA3HULYY HAIPSKE- Py, 2.109. UsMepeHue HAps-
HUI Mexny KoHTaktamu (puc. 2.109). SXEHWST U TOKa

— Amnepmetp

3nexTpo-
npubop

[
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SMNEKTPUHECKI TOK (1)

DNIEKTPUIECKUI TOK MOXET TeUb, €CJIM CYIIECTBYET HAIPSXKEHUE U LETTh 3aMKHY-
Ta. [lpoxoxsiee 3a €eMMHUILY BPEMEHU Yepe3 MPOBOJHUK KOJMUYECTBO NEKTPOHOB
Ha3bIBAIOT JICKTPUYCCKUM TOKOM. DIIEKTPHUICCKII TOK U3MEPSIETCA B amriepax (A).

HsmeputenbHblil mpubop N1 M3MEPCHUS JICKTPUYECKOTO TOKA HA3BIBAIOT aM-

Tabnuua 2.20. MNposopumocTs
marepuanos

MNonynpo-
MNposoaHUKY|OuaneKTpuku EOIHIKH
Cepebpo Bosanyx FepmaHuit
Mepb PeavHa KpemHuia
Anomunmiiz | dapgop Cenen
KonctanraH | Cuntetnyec-

Kue mare-
pvansl
Karyiuka

MarumtHoe
rnone

Puc. 2.110. HanpsoxeHye 3a cyer
VHIYKIIMH

TMoakoBooBpa3ubiit
Martut

HKeneaubiit
CepAguHVK

C KaTyLuKkon

Puc. 2.111. IlpyHumn reHepa-
TOpa

MniocoBoit KoHTaKT
Liaihba-kpriuka

H-— YroneHbii anexTpog

MUpOnIo3uT (ABYOKUCH
MapraHya)

HawaTspHag nacta
(anexTponuT)

- Kopnyc

W3onupyrowmiz criof
LinHKoBIf anexTpon
s — MUHYCOBOV KOHTEKT

Puc. 2.112. YrojibHO-ITMHKOBBIH
3JIEMEHT

repMeTpoM. MiamepmTess TOKa HOIKEH TaK BKITIOUATh-
Co B 3NEKTPUYECKYIO LICTb, YTOOBl TOK MPOTEKAT KakK
yepe3 IEKTPOIpUbOp, Tak U 4epe3 U3MEPUTEbHBIIA
mpubop (cM. puc. 2.109).

ANEKTPUYECKOE COMNPOTUBIEHUE (R)

Bce snexTprueckue mpoOBOMa M MpHOOPHl CO3/ia-
10T OOJIBLICE UM MEHBIIIEE COTPOTHUBICHIE 3JICKTPU-
YecKOMY TOKY. BenmmunHa cONMpOTHMBAEHUS U COCTOS -
HUE IPOBOIOB 3aBUCST OT pa3MEPOB CEYECHUS IMPOBO-
IIa, a TAKXE OT TeMITepaTypsl OKpyxeHus (Tabur. 2.20).
BennyuHa compoTHBIIEHUSs] U3MepsAeTca B oMmax (L2 —
oMera).

2.3.2. CozdaHue HanpayceHus

CosfaHue HaMpsKEHUS TIYTEM Pa3ie/IiCHUs! 3JCKTPU-
YECKUX 3apSALOB SIBJIIETCS OCHOBOH ITPOM3BOJICTBA ANIEK-
TpHYECKOi aHeprun. [lpu aToM OOLIIHO JIpyrre BUTHI
IHEPIUU IIPEBPALIAIOTCS B SNICKTPUYCCKYIO SHEPTUIO.

HarmpsixeHue BCICACTBUE MHIYKIMK BO3HUKAET,
KOI/ia 3JICKTPUIEeCKI IIPOBOMHUK (KATYIITKA) IBUTACT-
csl B MarHuTHOM roiie (puc. 2.110). 9Ta BO3MOXHOCTB
CO31aBaTh HAIpPsLKeHUE (MHAYLMPOBATH €T0) B OCHOB-
HOM MCIIOJIB3YETCS. B TEHEPATOPaX 3MEKTPOCTAHLUN 1
B TPAHCITIOPTHEIX cpeacTBax (puc. 2.111).

Co3zlaHue HanpsKCHUsS 3a CYCT XMMHUYCCKOM
SHEPruU UMEEeT MECTO TOTHa, KOTIa pPa3IndHbIC MC-
TaUTBl UM MaTepuajibl COMMPUKACAIOTCS ¢ TOKOMIPO-
BOZSIILIEN XUIKOCTBIO (anekTponuToM). [1pu aToM 110-
JlyyaeTcsl ralbBAHUYECKUM aJieMeHT. MHOTUE coenn-
HEHHBIE TAILBAHUYCCKUE IIEMEHTH Ha3bIBAIOT OaTa-
pecil. DIeKTpOoabl UMEIOLIUXCS B MPOJaXEe CYyXUX
Oarapeek B OONBIIMHCTBE CIYYaeB COCTOSIT U3 yIJIs U
nuHka (puc. 2.112). YronsHO-IIUHKOBBIE 3JIEMEHTHI
co3parotr Harpspkenne B 1,5 B. ITpu ceeMe amekTpo-
TOKa MCHEC 61aropOIHbIi moiioc 6aTapen — MUHKO-
BbIM COCYJl — pa3pyluacTcs.

Pa3psixeHHble 6aTapey HOIKHBI BHIHUMAThCS W3
YCTPOMCTB, paboTawIUUX Ha 3TUX Oarapesix, Tak Kak



2.3. OcHosbt 3neKmpomexHUKY

OHM MOTI'YT OBITh MCITOPYEHEI BHITEKAIOIUM JJCKTPOIUTOM. DTO XE OTHOCUTCS K ITPH-
6opaM, KOTOpHIC IUIMTEILHOE BpeMsl He aKcrnyarupyiotcs. Mcrmons3oBaHHBIE OaTa-
peliKM JIOJTKHBI CODUPATHCS U YHUUTOXATHCS.

CO3IAHUE HAITPAKEHHWS C NOMOIIIBIO TPEHWS. CunteTnueckue
MaTepHaIbl B OCHOBHOM XOpOInne AU3eKTprKu. OHY MOTYT IIPY MOMOLUY TPEHHUS O
Jpyrve MaTepuanbl 3apsiskaThcsl 00Jlee BEICOKMM SJICKTPUYECKUM 3apsiaoM. Benem-
CTBUE M30JISILMY HAIPSDKEHUS HE MOTYT YITH B 3eMJTIO (cTaTudecKue 3apsaisl). Tak,
HaIMpuMep, aBTOMOGUIEL Ha CYXOil 1OpOre MOXET 3apsAIUThCs 210 HanpskeHus 8 1000
B. JeiicTBreM 3JIEKTPOCTATUUCCKMX 3apSANOB SIBIISIETCA, HANPUMED, IIPUTATUBAHUE
YACTHMYEK BN K CTCKIIY U TIPUTATUBAHUE TUICHKU K nomnoxke. [1pu paspsne cra-
THUYECKOro 3apsiaa MOXET BO3HUKHYTh UCKPCHUE, B3PLIB MAPOB PACTBOPUTENEH WU
[BUIEBO3AYILHbLIX CMECEH.

2.3.3. Jleiicmeue aaexmpunieckozo moka

JlelficTBUE 2JIEKTPUICCKOrO TOKA MPOSBIISIETCS B TPEBPALICHUH JIEKTPUYECKOM SHEp-
TUM B TEIUIOBYIO, CBETOBYIO, MEXAaHNIECKYIO M XMMUYECKYIO 3HEPTHH.

TEMNOBOE OEVICTBUE

Bo Bcex MpOBOMHUKAX ITOTOK JICKTPOHOB OTPAHUYMBAETCS COIPOTUBICHUEM ITPO-
BoxHuka. [1pu 9TOM NMpoBOMHUK HArperaercs. Temno-
BOC ZICHCTBUE JIEKTPUYECKOTO TOKA UCIOIL3YETCS,
HAmpuUMep, B JNIEKTPOKUMNATUIBHUKAX, KYXOHHbIX
TUINTAX, DJIEKTPONASAILHUKAX, IUTABKUX ITPEIOXPaHu~
TEJSIX Y MIpU JIyTrOBOH 3JiekTpocBapke (puc. 2.113).

Moasogumas
% 3MEKTPO3HEPIVA

CBETOBOE OENCTBUE = 1enn0Bas aHepVis

B namrrax HakanuBaHUS IJEKTPUYSCKUI TOK Ha-
IPEBACT MPOBOJIOKY U3 BOJIb(pama A0 GeOro Kajle- HUK
HUS, TaK 9TO OHA m3Ty4aet ceer (puc. 2.114). Brpo-
YeM, TIPH 3TOM 95% 95IeKTPOIHEPTUH MPEBPAIACTCS
B TEIUIOBYIO M TOIBKO 5% INpeBpaliaercss B CBETOBYIO
IHEPIUIO. B IIOMUHECIEHTHBIX JIAMIIAX UCITOIB3YIOT-

Csl CBOWMCTBA ONpeE/IeHHbIX TA30B, HAIPUMED HEOHA Sl
VUJIH 1IaPOB PTYTH, CBETUTHCS MPU MPOXOXKICHUY Yepe3 i
HUX 3JEKTprIecKoro toka. KoadduiueHr nonesHo-
ro geHCTBHS TaKUX JlaMII cocTaBisieT ot 15 mo 20%.

/M

7

MEXAHWYECKOE NEVICTBUE

Kaxmelii IMpoOBOOHUK, IO KOTOPOMY TEYET JJICKT-
pMYECKUIA TOK, 06pasyeT BOKPYT ceOsl MATHUTHOE CH-
JIOBOE TTOJIE. DTH MarHUTHBIE JIECTBUS MPEBPAIAIoT- :

BhixogHas Crarop
Cs1 B IBMKEHHE, HAIIPUMEDP, B JICKTPOMOTOpax, B Mar- gggg?g‘*ecxaﬁ 4 =
HUTHBIX NOIHEMHBIX yc’I‘pOﬁCTBaX, B MAaroHuTHBIX BEH-
TUJISAX U B pene (puc. 2.115). Puc. 2.115. BiekrpoMoTop
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XUMUYECKOE [EWCTBUE

DIEeKTPOIPOBOALINE XUIKOCTH (IJICKTPOIH -
TH) COAEPXKAT MOHBI KAK HOCUTEIU HAIPSIXKEHUS
(cMm. c. 27). Ecim mpomycKaTh 4epe3 3JCKTPOIUT
f 3NEKTPUIECKUI TOK, TO K MOTOXUTEIEHOMY ITOJIIOCY

B & OYIyT IIPUTATHUBATBLCSA OTPULATEIHLHO 3aPSIKCHHEIE
HOHBI, a K OTPULATENLHOMY ITOJIIOCY — ITOJIOXHTEb-
HO 3apSAXEHHBE MOHBI. DTO SBICHUE HA3BIBAIOT
Pac. 2.116. Tanspannucckoe o- — HIIEKTPOJIM30M. Ero HCIONb3yoT ISl pasioke-
KPBITHE HUKCIICM HUsI BOIBl HA COCTABJISIIONIME €€ YACTH, IIPU HAHECE-
= HUM TaJbBAHUYECKUX ITOKPHITUM U TIPH HOMYYEeHU

\ YUCTHIX MeTALIOB (puc. 2.116).

TNoxpbiBaemoe r——] e
usgenve

B KauecTee
Katoa

AHO[HbIE KOHTAKTH! 7

2.3.4. Budwvt mora

\— 00/ Cpeny BUOOB 2JIEKTPUYECKOrO TOKd Pa3inyaloT:
ToCTORHHBIN TOK .
r ~ * TlocTosiHHBIN TOK:

0O6o3naucHue (—) wiu DC (Direct Current =

e MOCTOSIHHBIIA TOK).

e Ilepemennslii TOK:
\. 00/ O603Hauenue (~) wm AC (Alternating Current =
[NepemeHHbIM TOK =

TICPECMEHHBIN TOK).

B cnyyae mocTossHHOro TOKa (—) TOK TEYET B OfI-
HOM HanpasiieHuu (puc. 2.117). INocTosHHBII TOK O~
CTaBINSAIOT, HANPUMeEpP, Cyxue Garapeiiku, CONHECYHbBIE
L 00/ Oarapen ¥ aKKyMYJSITOPBI TSI TPUOOPOB € HEOOIBITNM
TpexchadHblin EpeMeHHbIRN TOK MOTpebACHUEM NEKTPOTOKA. {J151 37EKTpONM3a ato-
MUHMs, TIPU OYTOBOM 3JIEKTPOCBAPKE U TIpu paboTe
3NCKTPU(UIIMPOBAHHEIX XCJIE3HBIX JOPOT TPebyeTCs
IMOCTOSIHHBIN TOK O0MTBIIOH crUTBL. OH CO3[2€TCs C MOMOLIBIO BHITIPSIMIICHUS TIEPEMEH-
HOTO TOKa WJIU C TIOMOHIBIO TEHEPATOPOB MOCTOSIHHOTO TOKA.

B xauecTBe TEXHMICCKOTO HATIPABJICHHS! TOKA IIPUHATO, YTO OH TEUET OT KOHTAKTa
€O 3HAKOM «+» K KOHTAKTY CO 3HAKOM «—».

B ciiyvae nepeMeHHOro ToKa (~) pa3inyaioT OmHOMa3HBIN MepeMEHHbINA TOK, TPEX-
¢azHEBIi NEPEMEHHBIH TOK ¥ BBICOKOYaCTOTHBIM TOK (CM. puc. 2.117).

ITpy mepeMeHHOM TOKe TOK MOCTOSIHHO U3MEHSIET CBOO BEJIMYMHY U CBOE HAalpas-
JieHue. B 3a1amHOeBpOIEiiCKOl 3HEProceTy TOK 33 CEKYHIY MEHsSICT CBOE HampapJic-
Hue 50 pas. Yacrora usMeHeHUs1 KoiebaHMil B CEKYHy HAa3bIBAE€TCS 9aCTOTOM TOKa.
Enmuauna yacrorel — repiy (F'11). OnHodasHelii mepeMEHHBIN TOK TPeOyeT HATMYUMS ITPO-
BOJIHMKA, MPOBOJAIIECTO HAIIPSDKEHYE, U OOPAaTHOro NMPOBOIHKKA.

MepeMeHHBIN TOK IMTPUMEHSIETCSI HA CTPOUILIOIIANKE U B TIPOMBIIIUICHHOCTH sl
PabOTHI ANEKTPUUCCKUX MAIIKH, HAIPUMED PYYHHIX HUTHOBATBHBIX YCTPOKUCTB, 9JIEK-
TPOOpPENei 1 KPYTOBBIX ITWJI, 4 TAKXKE JUIA OCBEIEHUS CTPOUTUIONIAIOK U 000pynoBa-
HUA CTPOUILIOIIATOK.

Puc. 2.117. Buas ToKa
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I'enepatopel Tpexda3Horo nepe- T T
MCHHOTO TOKa BHIPabaThIBAlOT Ha KaXK- @
JIOH 13 CBOMX TPEeX HAMOTOK NEPEMEHHOC . -
HalpspkeHue yacroroid 50 I'u. Otum Ha-
MPSDKCHUEM MOXKHO CHa0XXaTh TpU pas- *3v [ L3
JeTbHBIE CETU U TPU 3TOM KCIIONB30-
BAaTh JIJISI MPAMBIX M OOPATHBIX TTPOBOJI- —T
HHUKOB BCEro IiecTh MpoBonos. Ecnu 8
O0BEIMHUTH OOpaTHHIE ITPOBONHUKM, TO
MOXHO OTPaHHYMTHCH TOJBKO YETHPb- =X [llamna

AnexTpomoTop 7 HaKanmeahms

Ms nipoBogamu (puc. 2.118). JaseMneHvE  Tpexdhaskoro Toka 400V 230V

O061IMM 0OpaTHBIM ITPOBOAOM OyJIET
HeliTpanbHb mpoBogHuK (N). Kak
MpaBUJIO, OH 3asemisiercsi. Tpu npyrue
NPOBOIHMKA (BHCIIHKE MMPOBOIHUKN) UMEIOT KpaTKoe obo3HadeHue L1, L2, L3.
B emunoit sHeprocucreMe ['epMaHiy HANpsDKEHUE MEXITY BHEITHUM IPOBOIHUKOM M
HEHTpaIbHbLIM [POBOIHUKOM, YuIM 3eMJIei, coctapisieT 230 B. Hampsokenue mMexmy
JBYMSI BHEIIHUMU IMTPOBOAHUKAaMu, HanpuMep Mexay L1 u L2, cocrapnsier 400 B.

O BBICOKOYACTOTHOM TOKE T'OBOPSIT, KOTJIA YACTOTa KONeGaHuil 3HAYNTENIBHO Tpe-
Beiniaer 50 'y (ot 15 kI'y 10 250 MI'n). C nMoMOILBI0 BEICOKOYACTOTHOTO TOKd MOXHO
HarpeBaTh TOKOIIPOBOMSIINEG MaTepUalbl U IaXe IIABUTh X, HAIIPUMEP MEeTaUThl U
HEKOTOPBIC CUHTCTUYCCKHUE MATECPHAIBI.

Puc. 2.118. I'eHepatop TpexdasHoro nepeMeH-
HOTO TOKA € YETHIPEXTPOBOIHOM CETHIO

2.3.5. Baexmponpubopet 6 cemu 34eKmpuuecko20 moxa

DJIeKTpUYIECKUEe MalluHbI U IPpUbOPHl HA3bIBAIOT OTpebuTensiMu. OHU NpeobpasyioT
ANEKTPUIECKYIO 3HEPTHUIO B Ipyrue GOpMbl IHEPIUM, HAl[PUMED B TEILUTOBYIO B HArpe-
BATEIHLHOM YCTPOHCTBE YUTU B JIEKTPOMOTOPE — B MEXaHUYECKYIO 3HEPTHIO.

Kaxaplii moTpebutens UMEET CBOE 3NMEKTPUICCcKoe corpoTupiicHre. COrrpoTnBITe-
HUE MOoTpeduTesis TeM Goiplle, YeM JIMHHEE MTPOBOAHUK, YEM MEHBIIE €r0 CeYCHUE U
9YeM XyKe MPOBOJIUT TOK Marepual poBoyiHrka. CorpoTUBiaeHUE IMPOBOIHUKA JUTMHOK
1 M 1 ceueHueM 1 MM? Ha3BIBAIOT YJEIBHBIM COMPOTUBICHUEM p («po»). Ero Bennauna
3dBMCUT OT MAaTtepuasa U OT TEMITCPATYPhL, €€ MOXHO OMPEAC/UTh U3 TabIM1I MaTepua-
JioB. Pacyet conpoTyBIeHNsT MPOBOIHKKA OCYIIECTBIISIETCS 110 CIIEAYyIoLIeii (hopmyrne:

R=1Ip,/ A4,

e R— conporupnenue B OM; [ — [MHa MPOBOIHKKA B M; P — YIEIHLHOE CONPOTUBJIC-
Hue B OM-MM?/M; A — monepeuyHoe cevyeHNUe MpOBOTHUKA B MM?.

NMPUMEP

TpexXWIbHBIN Kabenb YIVIMHUTEST U3 MEIHO TTPOBOJOKN uMeeT IHY 50 M.
CedeHue KaXxIoil Xuibl pasHO 1,5 MM% YiepHOE COMPOTUBIIEHUE MEIN COCTABIISIET
0,0178 (Om-mm?)/m. Pabouas mnuHa nmpoBoxa coctasnsier 100 m (rpsiMoii u o6pat-
HBI{ MPOBOAHUKY — KaxXabH o 50 m).

R = (100 m - 0,0178 (Om-Mm2)/M)/1,5 Mm? ; R=1,2 Om.
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3AKOH OMA

Tok, npoTeKaroIuii Yepe3 CONPOTHRIEHNE, TeM OoMbile, YeM MeHbIle
CONMpPOTHBJIEHNE 1 YeM OoJIbie HANPSKEHue.

Pacuer JJICKTPHUYECCKOro TOKa:
I=U/R,

rae I — tok B amriepax (A); U — HamnpsxeHue B BonpTax (B); R — conpoTuBICHNUE B
omMax (Om).
1 Amniep = 1 Bonst / 1 Om; 1A=1B/10m.

NMPUMEP

Kakoit Tok mpoxogut gepes anekTpornpuoop ¢ conporusieHueM R = 10 Om, koro-
pHIii mogkmoueH K Hanpsixenuio Us 6 B u, cooteercTBeHHO, 230 B?

I=U/R; I=6B/100wM; I1=0,6A.
I=U/R; I=230B /10 Owm; =23 A.

Ecm npubop ¢ cornporupieHreM 10 OM NnOaKIoUeH K HanpsokeHuo B 6 B, To B
HeM TeueH TOK B 0,6 A. Eciiu 31oT e npubop rmoakiirounTh K Hanpspkeruio B 230 B, o
TOK cocTaBuT 23 A.

Kaxmplii mpubop MOXET ObITh IMOAKJIIOYEH TOMHLKO K TOMY HAIIPSDKEHMIO, HA KOTO-
poe OH paccunTtaH. JlomyctiuMoe pabouee HaIPAXCHUE YKa3bIBACTCS Ha CIICHUATHLHON
TabIMYKe Ha KopIyce rmpubopa (puc. 2.119).

Ecim npuGop TpeaHa3zHaycH Ut MOAKIIOUCHNA K HatpsokeHno 230 B, to oH npu
6 B He MOXeT HOpMANLHO paboTaTh, TOK CIUIIKOM ManeHpkui. Haobopor, mpenHas-
HAYECHHbBINA 1151 pa6OTHI 1Py HANpspkeHnH 6 B mpubop rnmpu NoAKIIoueHUH K HATIPSIKe-
uuio 230 B Oyner paspyiiieH, Tak Kak TOK CIMIIKOM GONBIION.

SNEKTPUHECKASA MOIUHOCTD (P)

DrekTpudecKasi MOHIHOCTb pUOOpa KakK MPU MOCTOSTHHOM, TaK U TIPU MePeMEH-
HOM TOK€ MpOINOpLMOHATIbHA HanpskeHnio U v cwie Toka /. MONHOCTE TakKe yKa-
3bIBAETCS Ha TAGJIMYKE Ha KOpITyce Ipubopa. B ciyyae 251eKTpOMOTOPOB 3TO MEXaHU-
JeCKas MOHIHOCTh Ha Baily rnpusoaa (cMm. puc. 2.119).

DNEKTPUYECKAs MOMIHOCTh P — 3T0 mpou3BeieHue HANPSIKEHNS HA CHJIY TOKA.
Emmuna momuocT! — BatT (BT).

Pacder smekTpudecKoii MOUTHOCTH:
P=U:-1,
rae P — snekTprdecKast MOITHOCTE B Bt; U— siiekTpudeckoe HanpsbkeHue B B; I— anek-
TPUYCCKUIA TOK B A.
1 BatT = 1 BombT * 1 amrep; I1Br=1B-1A
NPUMEP

OrnpenenuTtb CUTy TOKa B HACPEBATEIbHOM ITPUOOpe MOIIHOCTHIO 3 KBT, KOTOpbIi
MONKIOUEH K HampsxeHuio B 230 B.

I=P/ U, 1= 3000 Br / 230 B; I1=13,0A.



2.3. OcHo8bt 31eKmpomexHuKy \>

Ecom AJICKTPUICCKUEC MAIIIMHBI T

npubophl NOAKTIOYAIOTCS YEPE3 YN~ [ ViarotosvTent g

HUTEJb, HAIpUMEp 4Yepe3 KabeabHBIi [Typ OC 7468 ]

6apabaH, TO BCIAEICTBUE CONPOTUBIIE- [CMotor | [IP44] [ Nr.2467124]

o 230V T4A

HUS1 3TOTO IIPOBOIHUKA BO3HUKAET 110- l | '
o [ 2,7 kW | [ cosy 08 ]

Tepst HanpsxeHysi. [loTepst Hanpsixe- e R

HUSl OT CYETYMKA O MOTPEOUTENS MO- BEGE T

Gerrpany

KET cocTaBnsaTh He bonee 1,5% ot Ho-
MUHAJILHOTO HAIIpsDKEHWs! B ceT. [1pn
HOMUHATBHOM HanpsikeHuu B 230 B
3710 cocTasisier 3,45 B. B cinyuae 3nex-
TPOMOTOPOB IIOTEPS HAIIPSIKCHUS] B CETH MOXET COCTABJISITE He Ooee 3%.

Puc. 2.119. Tabimyka ¢ JaHHBIMY OO 3JIEKTPO-
MOTOpE

TMotepu HaTIpsDKEHUST B CETH:
U=1-R.
NPUMEP

OnpenenuTh OTepU HAMPSDKEHNA HATPeBATEIHLHOTO TIpnbopa MomHoCTHIO 3 KBT,
€cJI OH NOmKIoYeH K 50-MeTpoBOMY YIUIMHUTENIO C collpotuBieHueM R = 1,2 OMm.

U=13,0A"-1,2 Om; U =15,6 B.
DT HANPAXKEHNE HeAOMyCTUMO!
Harpesanue xabeisa ymiMHUTENSI COOTBETCTBYeT MOILIHOCTA
P=15,6 B-30A; P =202,8 Br.

Kpowme Toro, xabenn ynauruTenst HarpeBaercs TokoM. HamoTaHHBI Ha 6apabaH
Kabenb yIIMHUTENSI MOXET ObITh TIOBPEXIEH TETUIOM 3/iekTporoka. ITpu nmoaxnoue-
HUH IIpUOOPOB € OOMBIYMY MOLLIHOCTSIMY IPOBO VIUIMHUTEIS! JOJDKEH OBITH pasMo-
TaH ¢ 6apabaHa Ha BCIO €T0 IJIUHY.

SNEKTPNHECKAA MOWHOCTL MPU MHOYKTUBHbBLIX
W EMKOCTHbLIX COMPOTUBITIEHUAX

NHAyKTUBHEIMY CONIPOTUBICHUSIMY SIBJISIOTCS, HAITPUMEP, OOMOTKY IEKTPOMO-
TOPOB WM KATYIIK¥, EMKOCTHBIMY CONPOTHBIEHUSIMM SIBJISIOTCS. KOHICHCATOPEL. TIpu
paboTe 3TUX CONPOTUBICHUM ITEHCTBUTENBHAS MOILHOCTE YMEHBIIAETCSL. DTO YUUThI-
BAETCSI MOLIHOCTHBIM KO3 MULIMEHTOM COS .

DnekTpuyecKast MOLHOCTD IPU IIEPEMEHHOM TOKE:
P=U-I-cosg.

SJICKTDI/I‘{CCKEUI MOIIHOCTL ITpU TpCX(l)aiiHOM INEePEMEHHOM TOKE:

P=A3.U-I-cosg.

Tlpu Tpexda3HoM IepeMEHHOM TOKE BCIENCTBIE 00pa30oBaHus e u3 TPeX BHe-
IHUX OPOBOJHUKOB TOJIyYaeTCsT YBEJIMIECHUE MOIITHOCTH 110 CPABHEHMIO C OLHOMA3-
HBIM TIEPEMEHHBIM TOKOM ¢ K03 duLmeHToM J3=1172.
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2.3.6. Daexmpuueckaa paboma u ee CmouMocmb

YeM GompIne MOIHOCTE K Y€M OJTLINE BpeMST paboTEI IIONKIIOYEHHOTO TpUubopa, TeM
OorbLIE IEKTPUYECKas paboTa. DieKTpryeckas paboTa MoayJaeTcs Kak Mpou3BeIe-
HUE JIEKTPHIECKON MOITHOCTH W IPOHJODKATENLHOCTH pabOTHL.

EnviHuuaMu sNeKTpyIecKoil paboThl SIBJISIIOTCS] BATT * CEKYHIA U IKOYIb, & TAKXKE
KpyITHasl eIUHWIA — KUJIOBATT * Yac.

1 xBt-y = 3 600 000 Br-c =3 600 000 dx.

BasTasg U3 ceTu 3neKkTprIecKas pabora U3MEPSIETCST CYETYUKOM B KWJIOBATT - 4acax
(xBt-9). CTOMMOCTE 2JIEKTPOIHEPTUHN MOJIYYACTCA U3 MPOUIBEHEHUA TOTPEOIEHHOM
3JIeKTpUYeCKOi paboTEl U Tapu(a Ha anexTpo3HEpruio. Hapsiay co CTOMMOCTRIO 3J1€K-
TPUYECKOM pabOTHl OOJNBUIMHCTBOM NPEANIPUATUN [0 CHAOXEHUIO ITOTpeOuTeNeit
3JIEKTPOIHEPTUEH PACCUMTAHBI TBEPIBIC PACIIEHKU. DTN PACLUEHK! 3aBHUCSIT OT BUIA
3aHusi U 00bEMA YCTAHOBJIEHHBIX 3JIEKTPUYECKUX MOUTHOCTEMN.

PacyeT CTOMMOCTH SJICKTPUYECKOI paboThL:
W=P-t,

rae W — snexrpuueckas paboTta B KMJIOBATT * yacax; P — NOAKIIYEHHAs! MOUTHOCTE B
KUIOBATTaX; ! — NPOAOIKUTENHLHOCTS paboTh! (BpeMsi) B 4acax:

1 xunosarr - yac = 1 kuioBarty - | yac; 1 xkBr'y=1xBt-14.

NMPUMEP

Kaxkast cTouMOCTB 3JIEKTPUYECKO pabOThI IIOYUNTCS, €CJIM HarpeBaTeIbHBIA ITPY-
60p ¢ MowHOCTHIO 2 KBT 11pu tapude Ha 3nexktposHepruio 0,15 EBpo/kBt-u paboraet
B TeueHue 6 yacos?

W=~P-t; W=2kBr'yx6uy; W =12 kBr-u.

Croumoctb pabotel = 12 kBt ux 0,15 EBpo / KBt 4.
Croumocts pabotsl = 1,80 Espo.

2.3.7. Pacnpedenenue 3aeKmputecKoi Inepauu

Jlnsi pacnpeneneHUsT 3JIEKTPUYCCKOM SHEPTUU IIPUMEHSIIOTCS IIPOBONA, NPEJOXPAaHY-
Teu U BeIKTIouateni. HeobxomuMele mist 06 pa3oBaHust 3aMKHYTOM HEXIU IPOBONHUKHA
OT MecTa MOTKIIOYEHISI K JIEKTPOIIPHUOOPY 1 00PATHO IIPUCOCAUHAIOTCS K OOIIEN ceTU
C TIOMONIBI0 U30JIMPOBAHHBIX TIPOBOJIOB, HA3BIBAEMELIX TakKe xwnaMu. Jns npenors-
panieHus: MEXaHWYECKIX TIOBPEXICHU I ITPOBOAA 3alUIIAIOTCS CIIETUATLHBIMU KOPO-
6aMu, KOTOPBIE COAEPKAT TPETHIO XY, KOTOPasl CIYXXMUT 3alUUTHHIM MPOBOAHUKOM U
HE HaXOIUTCS TIOJ TOKOM.

MecTHbIE ceTU CHAOXAIOTCS 3MEKTPO3IHEPrUeEN ¢ MOMONILIO JIMHU BHICOKOTO Ha-
IPSIXEHUSI, BRIKIIIOYaTeseil ¥ TpaHC(HOPMATOPOB, MOAKIOUEHHLIX K 3EKTPOCTAHIIN -
aM. IlogkimoyeHye moTpeduTensi K MECTHOI CETU ITPOUCXOAUT Yepe3 Kabesb UIIU BO3-
IYUIHBIEe TIPOBOAA K JOMAIITHEMY UIKaQy HOAKIIOUEHHs. DTOT 3alUMINEHHBIA III1I0M0a-
MU SIIUK COAECPXKUT MPELOXPAHUTENBHOE YCTPOMCTBO ISl IIONKITIOUEHUS K JOMY.



2.3. Ocrogbl 3neKmpomexnuKy \_)

st snexTprdecKux MPOBOAOB YAIIEe BCETO IPUMEHSIIOT MEb U3-3a €€ Xopouiei
anekTpornposonHocTd. Ho u MenHas IpoBoyioKa BCJIEACTBUE €€ COMPOTUBICHUS Ha-
rpeBaeTcsl IpU NpoTeKaHUM MO Heil Toka. CIUINIKOM CHJIBHBI TOK MOXET CUIIBLHO
HarpeTh MPOBOOHUKH, MOBPEIUTh U3OJISILUI0 1 IPUBECTR K IOXapy.

JonmycTuMelit 17151 MPOBOTHUKA TOK MOXET OBITH MPEBLIINIEH IIPU HEPerpy3Ke WK

[Ipy KOPOTKOM 3aMbIKaHuu. Ileperpys-
Ka HACTYIIAaeT, KOTAa IOAKIIOYEHHEIE
MpUOOPH BMECTE CO3JAI0T CIULIKOM
GoJbLION TOK B LIenu. KopoTkoe 3aMbl-
KaHMe — 3TO IPSIMOE COEUHEHUE BITEK -
TpUYECKUX npoBoloB. Ilpu 3TOM CO-
TIPOTUBJIEHUE IIPOBOJHUKOB CTAHOBUT-
cs1 OyeHb MaieiM. ClencTBreM sIBIseT-
Cs1 OYEHB OOJILITION TOK B CETH.

Jl1s1 Toro yToOBI U30€XKaTh mepe-
rPY3KM TPOBOJOB U NPpUOOPOB, OHU 3a-
IIMINAIOTCS OpenoxpaHuTensmu. Tpe-
NOXPAaHUTEIISIMU SBJISIOTCS IPUOOPHI,
KOTOpHIE NP IIPEBHIIIIEHUHN MaKCUMaTh-
HOTO TOKA B IIENIM 3TY LIeIb IIPEPHIBAIOT.
PaznyuaroT 1iaBKUe OpeaoXpaHuTen
(puc. 2.120) w npenoxpaHUTEnN-aBTOMA -
THL (MMpenoXpaHUTENHHBIE ABTOMATNYEC-
Kue BeiKmouarenu) (puc. 2.122).

InaBkue nNpemoXpaHuUTeN COMep-
XaT BHYTPU TOHKUI IIPOBOJIOYHBII UK
JICHTOYHBIH IIABKUI [TPOBOOHUK, KOTO-
PBIA TIpU CIMIUKOM OOJBIIOM TOKE B
CETU pacIUIaB/IsieTCs U IIPEPHIBACT Lieb
(puc. 2.121). B 3aBUCUMOCTM OT CIIOCO-
0a OTKITIOUEHMS] PA3NTNYAIOT OBICTPHIE,
CpemHEMEICHHBIE ¥ MEICHHEBIE TIpe-
JIOXPaHWTEIIN.

PerynuposouHast raitka B DaTpoHE
MIpeAOXPaHUTEIS TOJDKHA BOCTIPEIISIT-
CTBOBAaTh, YTOOR! KOPIIyC MpemoXpaHu-
TeJisl He MOT OLITh BBUHYECH C HEOITYC-
THUMO OonbIIoN cuoit (cMm. puc. 2.121).
PerynupoBouYHbIE€ TAUKK U COOTBET-
CTBYIOLINE MTATPOHBI PENOXpaHUTENICH
CTPOTO CTAHAAPTU30BaHEL. Perynupo-
BOYHAsI raiika UMEeeT pa3Mep, COOTBET-
CTBYIOIIMI CEYEHUIO NPOBOJHUKA, U
MOXET 3aMEHSITLCS TOJLKO CIIeIMaTu-
CTaMu.

K notpe- [MnaBKkui NPOBOAHUK
6urento 5
r KoHtakT npe-
j &} LOXpaHuTEns
Perynupo- — 1 —
BOYHARA raika =L
o] E —I MNatpor npego-
XpaHuvens
Ot noaxnio-
YEHUR K IOMY

Puc. 2.120. INnaBkuit IpenoxpaHyTeNb

HomuHank-|  Oxpacka perynpoBoqHoii raiiki
HbIN TOK 1 rOnoBKy NpoBku
6A 3eneHan

10A KpacHasi—

16 A cepast

20A CUHAS

25 A xenras

35A YepHas

50 A Peryruposoy-| Genas MpoGka npe-

63 A Has ravtka - JOXpaHuTens

Puc. 2.121. IpemoxpaHuTteln 1 ux o6o3HayeHms

lNoaxnioueHme Kk cetn

Moctuk
BhIKIIOMa-
Tens

Bxn.

Mpepeisa-
0LV Mexa-
HU3M

Bumertannu-
HECKN Npe-
pLiBaTeNb

K notpeburernio

Puc. 2.122. IlpemoxpaHuTeIbHEI BBIKIIOYATEND
MoTopa ¢ OMMeTaUIMYECKIM TTpephIBaTeIemM
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' t K norpebuTens ’ TIpenoxpanurenn 31eKTPOIpubdo-

POB (TOHKUE OPEIOXPAHUTENIN) CITYyKAT
s o ) IS 3a1[UTH U3MEPUTEIBHBIX IPUbO-
3aMLIKaHUS) POB U 3JIEKTPOHUKU, HAIIPUMEDP yIpaB-
JISIOImX IpubopoB U NpubOpOB B ABTO-
MOOMIISIX.

HeucnpasHbie npeloOXpaHUTENN HE
JIOJXHEI uclipaBisathesa. Ha penoxpa-
HUTEJIU HEMEH3S5T CTABUTE <«KYIKU».

3alUTHEIE BREIKJIIOYATEN MOTOPOB
MMEIOT TO IIPEUMYIIECTBO, YTO C UX I10-
MOIUBIO MOXHO BKJIIOYATE M OTKIIIOYATh
MOTOp 1 B TO € BPEeMs 3aUUTUTL N0/ -
KIHOUYEHHBIA MOTOP OT MEPETPy3KI.

BumMmetanmueckast JIEHTa HAarpeBa-
€TCS [PY CIIUIITKOM OOJTBIIOM 3HAYEHUN
CWJIBI TOKA U C TIOMOIIBLIO MEXAHUKH OT-
Kmovaer Motop (cm. puic. 2.122).

CeTeBble MPEAOXPAHUTEILHBIC BBIK-
moyarenu (IIpefoXpaHuTeNbHBIE 4BTO-
MATEIl) TIOCJIE TIPOU3OIIEMIIErO CpabaTHBAHUA CHOBA MOTYT OBITH BKJTIOUeHB. OHU HMe-
JOT MArHUTHEI MpepHIBATENb, KOTOPHIM, HAIPUMED, MPU KOPOTKOM 3aMbIKAHUH TIpE-
PBIBAET LIEITh IJEKTPUUYECKOIO TOKA, ¥ OMMETATUINYIECKUIA IIpephIBATENTh, KOTOPBIA Heii-
CTBYET C 3aI€PXKKOI IPU ITUTCILHOMN rieperpyske. Ecnu mpenoxpanuTenbHbIi aBTOMaT
OTKJIIOYAETCSI C TIOMOILbI0 OMMETAJUIMIECKOTO TIPEPhIBATENST, OH MOXET OBITH CHOBA
BKJIIOYEH TOJILKO ITOCJIE OCThIBAHMS OMMETAITTIECKO moJiockl (puc. 2.123).

Puc. 2.123. CeTteBoit IpeIOXPaHUTENb-BbIKIIIO-
yaTelib

2.3.8. Ilpouseodcmeennasn Gesonacnocms u 6e3onacHocms mpyoa

HecuacTHpie cnyyay Ipy O6panieHun ¢ 3IEKTPUIECKUM TOKOM B GOJIBIIMHCTBE
CIly4YaeB [IPOUCXOMIAT 3d CYET TEXHUIECKUX HEIOCTATKOB, HE3HAHMS, JIETKOMBICIIVSI FITI
HEeBHUMATENLHOCTH. [103TOMy 3HaHHME IPUYKMH ONIACHOCTEHM HECUACTHBIX CIy4acs U
MEPOIPUSITHIA 10 IIPEJOTBPAIIEHIIO HECYACTHBIX CITyJaeB 0053aTeIIbHO TS BCEX, IIPU-
HUMAJOIMX YIACTUE B MPOUCXOIAIIEM Ha CTPOUTLIOMANKE.

BEVICTBUE 3NEKTPUHECKOIO TOKA HA TENO YENOBEKA

Ecyiu 27IeKTpOTOK TEYET Yepes TeJI0 YEJOBeKa, HAIpUMep TP KacaHUM IPOBOIA
IIOf, HAIIPSKEHMEM, TO MPH MPEBBILICHWH ONPEIEICHHOM BeIMYMHBI CHJTbl TOKA MYC-
KyJiaTypa OpraHoB IbIXaHus MOXET OBIThH Tapain30BaHa. I1py HEBO3MOXHOCTH OTCOE-
JIMHEHUSI OT IPOBOMA MOJI HAIIPSKEHUEM MOTYT HACTYIIMTEL CYIOPOTH MYCKYII, HApY-
IEHKS paBHOBECHS, OCTAHOBKA JIBIXAHUS U CepAla.

Toku cebime 50 MA 1 nanpszkenusi csbiie 50 B onacub! st sxuznm!

Ilosmomy pabombt ¢ Oemansimu, HAXO0AUWUMUCA NOO HANPSICEHUEM, Cmpoicaliuie
3anpeueHrbl.



MeponpusiTys IEPBOf HOMOLIM IPU
HECYACTHBIX CITyJasix:

® pa3opBaTh LEID,
® OCBOOOIUTE ABIXATENHLHBIE MYTH;

® Maccax CepALa, a TaKXe MCKYC-
CTBEHHOE JIbIXAHME;

® HEMEIJECHHBIA BBI30B CKOpPON
BpayeOHOI ITOMONINA.

HEUCIPABHOCTW SNEKTPUHECKINX
YCTAHOBOK

ITpu Hapy1IEHUSIX M30JISILIMK B 3JIEK-
TPUYECKUX YCTAHOBKAX MOXKET BO3HUK-
HYTb KOPOTKOE 3aMBbIKaHME, 3aMBIKAHNE
Ha 3eMJII0, 3aMbIKaHK€ MPOBOJIOB U 3a-
MBIKaHME Ha Kopryc (puc. 2.124).

Kopomkoe 3ambikanue BO3HUKAET
MEXIY NBYMsI HAXOLSILMMHUCS MOl Ha-
NPSKEHUEM BJIEKTPUUYECKUMHU MPOBO-
JlaMH, KOTIa OHU CollpUKacaroTcs 6e3
U30NIUUK. BKIIOUEHHBI B LeNb Mpe-
IDOXPaHUTENb OTKIIYAET BOZHUKAIO-
LM OPU 3TOM GOJIBINOI TOK KOPOTKO-
IO 3aMBIKAHUSL.

3ambikaHue Ha 3emal0 BOSHUKAET
IIpY TIPSMOI CBSA3K OOHOTO M3 HAXOMISI-
HIUXCS MO TOKOM MPOBOJIOB C 3eMIICH
WIK C 3a3eMJICHHBIMH aeTansmu. U B
9TOM Ciy4Yae NpegoXpaHUTeNb OTKIIO-
YaeT TOK 3aMBbIKaHUSI Ha 3eMITIO.

3ambikanue npoeodos BOIHUKAET,

2.3. OcHogbl aneKmpomexHuKy J

Tpa+copmarop 7gex¢)asuoro [naBHbie
TOKA (BTOPM4HAS O MV npeaoxpaHuTenu
= L1
J i 400/230V
—— — L2
p—— i L3
= N
i~ PE
fpepoxpanm- \[ i
Tenu ycraHoBku 3ambiKa- ] [] [3
H1e npo- ]
3ambikaHue Ha Jsonoe | (%____)i___ J
Koprnyc | SR ] “\
[
’ Koporkoe 9
aaMbmag\ TB;T”%

Puc. 2.124. KopoTkoe 3aMbIKAHUE, 3aMbIKAHUE
Ha KOPIYC, 3aMbIKaHHe Ha 3eMJII0, 3aMBIKaHUe
NPOBOJIOB

Tpatcdopmarop TpexchasHoro Toka  400/230V

=3 L1

=3 L2
=) L3
o N
7
- PE
'naBHwie npepo- — 1] fipepoxpanu-
XPaHUTENM [] [] Tepnm YCTaHOBKM
1. Owsubra:
npepeaka kst PE —_ |

2. Oumbia: N
3aMBIKaHME Ha KOpNyC —

MopxnoueHre
~  3alLUTHOIO NPOBOAHMKA

o

-

-

Puc. 2.125. OnacHOe HanpsukeBHUe TIpY COTpH-
KOCHOBEHHMU

HANPWMED, IpU MPEeCTYIIHON YCTaHOBKE «KYUKa» Ha MpeloXpaHuTeNlhb, KOTIa yeTa-

HOBKa HE MOXeET OBITh OTKIIOUEHA.

Sambikanue Ha Kophyc BO3HUKAET, KOIA M3-32 HAPYIUEHUS U30JSMUN HaMpsIKe-
HME II0113/IaeT Ha YaCTU YCTAHOBKH, KOTOPBIE HE JOJKHEI OBITH MO HAIPSDKEHUEM,
HaIpUMep KOPIIYC NeKTpUIecKoil Mamuubl. [1pu 9ToM BHauajle TOK OTCYTCTBYET, U
OpenoxXpanuTens He pearupyeT. TakuM o6pazoM, 3aMbIKaHUE Ha KOPITYC IIPY XOPOIIIO
U30JIMPOBAHHOM OCHOBAHUY YCTAHOBKM JOJITOE BPEMSI OCTAETCSI HEPACTIO3HAHHBIM.

Ipw conpurocroenuu ¢ ycmano6Kol TOK TEUET Yepes yesIoBeKa B 3eMiTio (puc. 2.125).

Benmuumna 3Tor0 TOKa 3aBUCHUT OT COHPOTUBRIICHUS! YEJIOBEYECKOIO OPraHU3Ma i OT
TMPOBOIMMOCTH CBSI3M Y€JIOBEKA C 3eMuteil. Ecnu yenoBek conprkacaercs ¢ 3a3eMICHA -
€M, HalpuMep ¢ BOIOIIPOBOIHBIMY, Ta30BBIMH TPyOaMy WITK TPYOaMU OTOIUIEHUSL, TO
Yyepes HEero MOXET UATH OMacHo GoJbinoii TOK (puc. 2.126).
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400/230V

i g
< = L2
e — L3

2 N

fipenoxpannTeny []

Vzonupytowas
OTAEnKa nona

= e e . |

=— 3azemrnerve

Puc. 2.126. llens aapuitHOro TOXa

2.3.9. 3auummusie meponpusimus

SAITUTHOE MAJIOE HATIPAXE-
HUE. Tam, rne uMeeT MECTO OITACHOCTD,
YTO YEJIOBEK MOXKET COMPHUKACATHLCS C
MpPOBOJaMH IO TOKOM, IO cO0bpaxe-
HUSIM 6€30MaCHOCTH MOXET MCIIOIb30-
BaThCsI TOJTBKO HU3KOE HAIIPSDKEHUE HE
6onee 50 B, marpuMep B CBAPOYHBIX all-
maparax Wil B CBETHJIBHHUKaX IpU pa-
00Te B pe3epByapax WJIM TECHBIX IIPO-
CTpaHCTBax. B eTCKUX UTpyIIKax Ha-
OpsKEHNUe MoXeT ObITh He Oonee 25 B.

Bo Bcex ycTaHOBKax ¢ paboyuM Ha-
npskeHueM Gonee 25 B mepemMeHHOTO

ToKa WM 60 B IOCTOSTHHOrO TOKa NpeAIUChIBAIOTCS APYTHE 3aIUTHHIE MEPOTIPUSITUSI

IIPOTUB yAapOB 3JICKTPOTOKOM.

SALNTHAA N30NALUnA

Ilpu 3ammuTHON U3ONSIUKM BCe METALIMYECKUE YACTH, KOTOPBIE MOTYT B CIIyyae
aBapuM TIOTIACTD TION HAIPSXKEHUE, OJKHB! OBITh M30JIMPOBAHEI € IIOMOIILID 0CO-
OBIX MEPOTIPUSITUI. 3aUTHAS U30JSIMS YaCTO JIPUMEHSIETCA B MAJIBIX MAlllUHAaX U
OBITOBBIX 3JIEKTPOTIPUOOpax. B pyyHbIX 3MEKTPOIPENSIX C 3AIUTHO R N30SI Uel, Ha-

Tparchopmatop 4001230V

i
I

A 1l
[ Ge 66

F——

— 3asemneve

Puc. 2.127. 3amura B cucteme TN

Tpaxcdopmatop
i = L1
2 N
PE

—— OBparHbiil NpoBog,
—— 3alLuTHbI NPOBOA

>

3aluTHbIA
KOHTAKT

SawwrHbii
npoBog — ;
3ENeHO-KENTHIA

Puc. 2.128. 3aiMTHBIN KOHTAKT

IpuMep, MIACTMACCOBAasT MECTEPHS
MPEIOTBPALLAET TOKOMPOBOIHYIO CBSI3h
B IIPUBOE MEXIY MOTOPOM ¥ TIIMKUHIE-
sieM cpepia. [TpoBoj U WITEKEP B TIPU-
0opax, 060pYHOBAHHBIX 3AIUTHOM
U30JSALUEH, HENA0T JBYXXKIIbHBIMU
WY ABYXIOIOCHBIMMU.

SALIMTHBIE MEPOIMPUATUA
B CUCTEME TN

B cucreme TN HelTpanbHBIN IIPO-
Bog N TpanchopmaTopa HaNPSIMYIO 3a-
semusietcst (T oT ¢ppaHLy3cKoro terre —
3emist). Kopriyc ¥ Koxyx IOIKIIOYEH-
HBIX IPUOOPOB COEMMHEHBI 3aIUTHBIM
npoBomoM PE (1iBeT 3eneHO-XenTolit) ¢
HeHUTpaJIbHEIM I1poBoaoM (puc. 2.127).
CoenyHeHUEe B ClTyyae IPOBOJIOB CeYe-
HHEeM Gosbine 6 MM? MOXET OCYLLUECTB-
JIITHCS OOHUM 00NUM ITpoBogoM PEN
(PEN = nposogruxu PE u N, coenu-
HEHHBIE BMECTE).



2.3. Ocro6bi anekxmpomexHuky \)

HepeHocHbIe IPUOOPHI MIOJKIIOYAIOTCS K PO3ETKAM C IMOMOLLKLIO 3aIIIUTHOTO KOH-
TaKTa — «IyKo-1uTekepa» (puc. 2.128). ITpu 3TOM NpoBOoL MOAKIIOYEHHS JOJDKEH OHITH
TPEXKUIIBHBIM.

3ALINTHLIN PA3PLIB

ITpu 3amKUTHOM pa3peiBe MEXIY CETHIO M NEKTPOIIPUOOPOM BKIIIOUAETCS pa3nie-
JIUTENLHBINA TpaHnchopMaTop. [Ipu 3TOM MONY4a0T HE3a3eMICHHOE HANPSIKEHNE
(puc. 2.129). K pasgenurensHOMY TpaHC(POPMATOPY MOXHO MOJKIIONATE TOJHKO
OIIMH IpUGOP ¢ pabouuM TOKOM He Bojee 16 A.

3auMTHELA pa3phlB IMPUMEHSIETCSI B CTPOUTENIEHBIX MallIMHAX, KaK, HAIIpUMep, 6e-
TOHOMEIAIKY, BUOPATOPHI JUIsl GETOHA MIIM MAINIMHBI J1J1s1 MOKPOTO 1UNUGOBAHUSL.

3ALMTHBIA BBIKITIOYATESD

3aiUTHEIE BHIKITIOYATEM 00eCIeyBaIOT HAaUOOIbLIYIO 0€300aCHOCTE LIS BJIeK-
TpUyeckux MamyH. [103ToMy MHOrMMH TPENNPUATUSIMY, TTOCTABISIIOUTUMH 3IEKT-
PO3HEPIUIO, MPENITUCHBAETCS IPUMEHECHHE 3AIUTHBIX BEIKJTIOUATEINEH OT aBAPUNHBIX
TOKOB. TakuM 06pa3zoM MOXHO KOHTPOJIUPOBATL KaK CETH MO/ TOKOM, TaK U OTHENb-
HbIE TIPYOOPHI U NP BO3HUKHOBEHUM HEUCITPAaBHOCTU OTKIoYarh ux (puc. 2.130).

Tox B nogBoAsiIIiEM NPOBOJIE OORIYHO UMEET TY X€ BEIMYMHY, YTO U TOK B OT-
BOJISIIEM MpOBOJE. B cnyyae HeuCIIpaBHOCTH B MalllMHE, HallpUMep NpU 3aMBIKa-
HUM HAa KOPIYC, Kakasi-TO 4acTh 0O6paTHOTO TOKA YXOAMT B 3€MIIO. 3aIIUTHBIHT
BBLIK/JIIOYATENIH MPU 3TOM OTKJIIOYAET-

Tpaxchopmatop

cg B Teyernne 0,2 c. C moMoLIbIo Ipob- i T
HOM kHONKU T MOXHO CUMYJIMPOBATH 2 N
aBapuitHu¥ ToK. Eciiu Haxars npo6- . =

Vi30nvpoBarHbii H
HYIO KHOIIKY, TO BBIKIIOUATEIS HOJI- kopryc _\

PaspenutentHbiit
XEH cpaboTarh. TpaHeopmarop ‘\

Hnst Toro 4ToObl 06eCHeUuTs XOpOo- 1]
YO 3alIUTy JIOACH, CIeNyeT HOIb30~- T
BaThCsd 3allMTHHIMU BHIKIIoUaTesrsimMu Fl K
= Basemnenve HesasemneHan cetb

¢ npefeabHeIM ToOkoM 30 vnu 10 MA.

Puc. 2.129. 3amutHelii pa3phiB
2.3.10. Budvt 3auumeot, R

KAACCHE 3AUUIMbL

NpoBHas

DJIEKTPUYECKUE TTPUOOPHI U YCTAHOBKU iia

IOJDKHBI B 3aBUCHUMOCTH OT IIPUMEHE-
HUA ¥ MECTa YCTAHOBKM OBITH 3anumunic- Lonycramblit
- paBounia Tok 40 A
HEBL OT HETIPOM3BOJILBHOTO BO3IEUCTBMA,
a TaKXe OT NMPOHUKHOBEHUS UYXKEPOJI- ‘
MaxcumansHbIA -
HBIX TE€JT U BOJBL. oK 0.3 A
B ciyuae cBeTWIIEHVKOB, Harpesa-
TEJILHBIX MPUOOPOB, NPUOOPOB C 3JIeK-

TPOMOTOpaMu, JJICKTPOUBCTPYMEHTOB N pye, 2.130. 3anuTHELii BBIK/IOYATEITb ABAPHITHO-
pUOOPOB NTEKTPOMENUIIITHCKOr0 JICUE—- 'O TOKA
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Tabnuua 2.21. 3HAKN-N306paxKeHns s HUSl BUOB! 3AIUTH MOTYT GBLIThL TTOKa-

0603HaeHs BUNOB 3aumTh! IP 3aHBl Ha TAGIMYKE, D€ YKAa3aH TUII IIPU-

Mg’gg;;_ i . uggg;é- nh sun | GOpa B BHIE CMBICIOBON KapPTUHKIN.

PRERVTE Thi IP | Xerine P Buynl 3aNIUTE ONMUCHIBAIOTCS. KPATKUM

‘ §f;,2‘a:§o%° i ik EE?’;S;'S;& P67 | oBosHaYeHHEM, KOTOPOE COCTOUT H3
oyks IP (IP — International Protection)

m Sauwueno| 1P-33 |4 4 SSE%OEﬂ;w e IBYX LM(QP, MOKA3BIBAIOIINX CTEIICHb
PR i 3a10uThl (Tabu. 2.21).

& Saumiiero| 1P-54 % Sauwpyen- | IP-5x SJICKTDI/I‘{CCKI/IC pUOOPkl MoJIpas-
i i JETSIOTCS M0 KJIACCAM 3ainThH (TabJr.
Baupero| 1P-55 repmerw- | IP-6x | 2.22). Kiacchl 3aiiuTE MOKAa3BIBAIOT,

o\ A\ S :S;ﬁmﬁ;. KaKUE 331U THEIE MEPOIIPUSITUS IIPUME-

- HSIIOTCSI [IPY YCTAHOBKE [TPOTUB IPSIMO-

X — OTCYTCTBYIOLIAR Uuppa obosHatieHis TO M HEIIPSIMOTO BO3JACUCTBUSI HA HUX.

Paznuuarot sammtHbIe Kiaaces! 1, IT w111,
Mpumep pnst BUga sawmTe IP: 3amuTHEINA Kinace 1, Hanpumep, co-

IP 44 = 3amra NPOTUB NPOHVKHOBEHMS TBepabix| HAEPIKUT BCE MPUOOPHI C METATTUYECKUM
Ten puaverpom Gonee 1,0 Mm. KOPIyCOM, KOTOPbIE JO/XKHBI UMETh
Sawmra or BOAsHbIX 6pbI3r CO BCEX
HarpaeneHuii. MNPUCOCNUHUTENLHYIO KIIEMMY JUJIA TIPO-

porHuka PE (kenmTo-3eeHbli 3anuT-

HBI TPOBOJ) C COOTBETCTBYIOLIUM 000-

3HAYCHUCM.

Tabnuua 2.22. 3awurHbie Knacchbl

3awmTHbie Knacchl 1 ] 1]]

Oboanavenis @ L] @ 2.3.11. Daexmpuneckue

YCMAaHoeKu
3awmTHele Mepo- SawmnTHeit | BawmtHas | 3awmTHoe o a
NpMATUS npoeon usonaumMs [ Manoe Ha- Ha CMpOoUniowaoKax
npsHxeHne
Tpumepe! Snextpo- | CeervnbHw-| Manwie Bee mauivHb! 1 l'IpI/I60pLI C 3JICKTPHUYEC-
MOTOpbI Ku, 6LiTO- | anexTpo- KUM (IPUBOJIOM Ha CTPOUTEIILHOM I1J10-
Bbl€ 3NEKT- | Npubops!
ponputope! | oo 50 B IIAJKE JOJDKHBI OBITH MOJKIIOYEHH K

LEHTPAJIBLHOMY 3JIEKTPOpacIpedeiiv-
TeTbHOMY IIUTY. LIeHTpanbHEBIM 31eKTpOpacTIpeeNUTEILHLIN IIUT JOJKEeH COOTBET-
cTBOBath AeicTByiomM TpebopanusM (VDE 0612). Kopniyc HeHTPaJbHOTO 3JIEKT-
pOopacpeneIUTENLHOTO MUTA JOMXKEH OBITh U3 METaJlIa WIIKM U3 IUIACTMACCHI, Jiepe-
BSIHHBIN 11Kad HEOOIYCTHM.

B mkady meHTpaJbHOrO 3JeKTpopacupenenuteabHoro mura (mxad AV) pacno-
JIOXXEHO IpucoenuHenue K cetu Toka (puc. 2.131). Kpome Toro, oH comepXur cuer-
YUK, 3alUTHRIE BEIKMoyarenn Fl, npenoxpanyrenn, a Takxe PO3eTKU U KIEMMEIL.

lxad nomxeH 3anuparbesi. OcOOEHHO BaXXHBIM SBISETCSI 0€3yNIPeUHOe 3a3eMIIE-
HUE 37EKTPOpacIpeeINTeIFHOIO IKUTAa Ha cTpoimiomanke. OnuHKOBAHHBIE OTHE-
BBEIM METOIOM JICHTOUHBIC HMJIF CTEPXKHEBLIC 3a3€MISTIONME 3JIEMEHTHI TOJIKHEL OBITh
COEIMHEHBI ¢ KJIEMMaMH 33a3¢MJICHIS XOPOIIIO U30JIMPOBAHHEIMHY IUIETCHBIMI MEIHBI~
MU MpoBoJaMHU ceueHreM He Meree 16 Mv2 Tlocne oGopynoBaHmsl CTPOUILIONIAIKA
HEOOXOIUMO UCITBITAThH BCE 3IEKTPUICCKUE YCTAHOBKH OTBETCTBEHHBLIM CITCIIMAIMC-
TOM Ha IPaBWIBHOCTL MOMKITIOUEHHUSI U Pa0OTEI 3allIMTHEIX MEpOnpUsTHiA. Pesynbra-



THl MCTIBITAHMSI 10 COOOPAXEHUSAM CO-
OMOeHUs 3aKOHa HE0OX0OMMO 0dop-
MUTE B BUJIE TIPOTOKOJIA CTIHITAHMIA.

Ha GonbImux cTpouTenbHbBIX MJIO-
IanaKax 1erecoodpa3Ho yecTaHaBIUBATY
HECKOJIBKO 3JIEKTPOPaCTIPEICTUTENb-
HBIX IIUTOB, YTOOB! IIPY OTKIIOYEHUU
OIHOTO U3 MPEAOXPAaHUTEIEHBIX BHIKITIO-
yatenel Fl He oTkmovanack Ot ropopc-
KOW ceTH BCsl cTpoMIowanka. st 3toi
LIEITY TIPUMEHSTIOTCSI TAKKE BJIEKTPOPaC-
MPEAEITUTENHHBLIE HIUTH C HECKOTHKUMHU
LETSIMHY [TOAKTIOYEHMSI, KaK/asi U3 KO-
TOPBIA 00OPYAYETCS] CBOUM 3aLUTHLIM
peinouarenieM Fl. Kpome toro, mpu-
MEHSIOTCS PACTIPENIENUTENBHBIE ITKAQHI
(mxadnt V) Ge3 3IeKTPOCYCTYUKOB.

DNEKTPUIECKUE IPUOOPEI, COSIU-
HUTEJILHBIE PO3ETKH ¥ [IPOBOIA JOJIXK-
Hbl COOTBETCTBOBATh TpeOOBaHUSIM
VDE (VDE — co0103 HeMeLKUX 3JeKT-
POTEXHUKOB) U JOJXKHBI HECTU 3HAK O
TOM, YTO OHU Npouun ucneitanusg VDE
(puc. 2.132).

PO3ETKMW. Pozerxu nns Tpexdas-
HOTO TOKa JIOJKHB COOTBETCTBOBATD
MEXIYHAPOOHOMY CTaHIAPTY Ha KPyr-
seie poserku no Hopmam CEE (CEE —
MEXIyHapoaHass KOMHUCCHSI 110 IIpaBU-
JIaM U 9KCIIEPTU3E NEKTPOTEXHUUECKIX
uznemmii) (puc. 2.133). OHu NO3BOJSTIOT
MpUMEHEHUE TOKOB OOJBITION CUNIB U
BO3MOXHB! B 3alMIIEHHOM OT BOISTHBIX
OpBI3r U B BONOHENPOHUIIAEMOM HCTION -
HeHuu. Kpome Toro, oHU yIOBIETBOPSI-
10T TpeboBaHMIO 06€30I1aCHOCTU, YTO
TOJIBKO BUJIOYHO-PO3E€TOYHBIE CUCTEMDI,
PACCUMTAHHBIE HA OIHO HANPSXKEHUE,
MOTYT MOJXOAUTE JPYT K JAPYTLY.

Ha crpoittiomanke nomkeH OBITh

2.3. OcHogbi 3neKmpPOMexXHUKY

- _ 3 - . ) - Vipenoxparurent
<N ~ 718 OTAEMbHbBIX
eneit Toka

Cuetymk

Poserku
€ 3aRMLEHHBIM
Kkopnycom — LLiyko

Posetku pnst
NOAKIONEHIS
TpexgasHoro
Toka Tuna CEE

Tabnvuka
C YKaaaHuem
MOWHOCTH

Puc. 2.131. HIkad ueHTPaILHOTO AJEKTPOPAC-
TpeNeIMTeNIEHOTO HIUTa

Brax venbitanmin VDE O6o3znauenve kabenr VDE

ﬁ <|VDE[>
3uak GesonacHocTy. VicnbiTanue
—

Ha 6e30racHOCTb rpoLuen

3Hak VenbiTanui 3nekTpoHuky VDE

Puc. 2.132. 3Haky ucublTaHUN

3a1uTHBIN NpoBogHUK  BreLHve NpoBoaHmKu
PE L1 L

f1as fns HoCKa

HeitrpansHiiii nposoa

Puc. 2.133. IllTekep Tpexcda3Horo Toka

Ha3Ha49eH OTBETCTBEHHEBIN 38 COCTOSHUE INEKTPUYECKMX YCTAHOBOK, a4 TAKKE €ro 3a-
MECTUTEITh, KOTOPOTO JOJIKHBI 3HATH BCE HAa CTPOMILIOIaIKe. OTBETCTBEHHBIA UMEET
06SI3aHHOCTE €XXEHEBHO POBEPITH ITyTEM HaXaTUs BCEX KHOTIOK pabOoTy BCEX 3aAILIUT-
HBIX BeIKJovareneit Fl, oTkiiouatsh 2/1eKTpOyCTaHOBKY II0CIE OKOHYAHUST paboThl U
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sanuparth mKad AV. PaboTaroliuM Ha OpeAlpUsiTUY JOJDKHBL PETYISpHO TIOBTOPSIThH-
sl CJIeYIOMIME TIPaBuUia.

e HewucnpaBHple MPUOOPHI TODKHBI HEMEIIEHHO OTKII0YaThes. Cosmanue, us-
MEHEHKE U PEMOHT JIEKTPOIPrOOPOB M YCTAHOBOK MOTYT IPOMU3BOIUTLCS TOJb-
KO CHEHUACTOM-3IEKTPUKOM.

e IIpy HEUCIIPABHOCTSAX 3JEKTPOYCTAHOBOK MK IIPY HEOOBIYHBIX IPOSBICHUSIX
MpH ¥X paboTe, Kak, HaNIpUMep, 3allax IoXapa, UCKPeHKe I HeOOBLIYHBIE 3BY-
K1, YCTAHOBKA JOJLKHA OBITH oTKIoyeHa. O6 3TOM CHEAyeT U3BECTHThH OTBET-
CTBEHHOTO.

e Kabenu He JOIKHbI YUHUTHCS, HE JIOJKHEI IPOTSTUBATLCS Yepe3 OCTPRIE Kpast,
3aKallBIBATLCS B 3¢MITIO KK TIOABEPTaThCS PACTSKEHUIO.

e Tlpu TpaHCTIOPTUPOBKE BIACKTPOMAIIHH LITEKEP JOJLKEH OBITH BEIHYT U3 PO3ET-
ku. IlepeHocuble mpUGOpHI MOCKE OKOHYaHHMs paboThl TOJKHBI CHOBA OTKIIIO-
4arbCsi OT CETH.

* Hpﬂﬁopbl C HAIUIMUCHIO «3alMIIATE OT BJIarW» HE JOJIKHBI BKIIIOUATHCS ITOI TOK-
JEM UIIU XpaHUTHCSI BHE ITOMCHICHUS.

e Ha anexrpyyecKux MalnHax M Ha IEKTPOHArPEBATeIbHBIX IPHOOpax HeNb3s
pa3BeEIMBATL ONEXKIY WIH KJIACTh IPYITUE IPEIMETHI.

KOHTPOJTbHBIE BOMPOCHI

1.

2.

HazoBuTe IpUYKHEL, TTOYEMY B CTPOUTEILCTEE HEOOXOAUMBI 3HAHUSI [10 JIEKTPOTEX-
HUKe.

OOBICHNTE NECTBUS INEKTPUYECKOTO TOKA, MCITONb3yeMble B KAKUX-TMO0 CTPOM-
TeJILHBIX IIpolLIECcaX.

HaszoBurte Tpy OCHOBHBIE JIEKTPOTEXHNYECKUE BEJMYMHE U 0OBSICHUTE UX 3HAYCHUE
Y B3aUMHYIO 3aBUCHUMOCTD.

O6GOCHYITEe, TToyeMy IIpy paboTe neKTpOyCTAHOBOK HEOOXONUMBI 3alIIUTHbBIe MEPO-
IpUSITUSL.

HazoBuTe nperMylecTBa M HENOCTATKY 3JIeKTPUYeCKMX HHCTPYMEHTOR U oOopymoBa-
HIs 110 CPABHEHMIO ¢ MHCTPYMEHTAMM M yCTAHOBKaMu, paboTaIOIMMU OT IBUTATENe
BHYTPEHHETO CropaHusl.

Haszosure MEpOIIpUsITASL IIEPBOY TOMOIIH IIPY HECUACTHBIX CIIYYasx ¢ 3JIeKTpOObOpy-
JIOBAHUEM.



MABA 3
CTPOUTEJIbHBIE MATEPUATBI

IpumensieMbie B CTPOUTENILCTBE CTPOUMATEPUATBI MOXXHO TIOAPA3/IeUTh Ha Heopra-
HUYECKHE M opranuueckue (tabn. 3.1).

3.1. MNpupopgHbie crpouTentHbie KAMHU

B xauecTBe MPUPOMHBIX CTPOUTENLHBIX KAMHE!N HA3bLIBAIOT BCE BCTPECUYAIOIINECS Ha
3emJic KamBu. JI1st CTpOnTeNbCTBA BaXKHBIMM SIBJISTIOTCS! VX COCTaB U MX CBOMCTBA.

3.1. 1. BosrHukHoGeHue npupoOHbIX CIPOUMenbHbIX KAMHEL

Bospacrt 3emnu wacuuthiBaer 5—10 mummapnos JieT. 1peanonaraercs, 4o oHa Bo3-
HUKJIa TIPU B3PBIBE B KOCMOCE B BH/IC rA3000pa3HOro WK XUAKOTO OTHEHHOTO IIapa.
3a cuer U3TyYeHHs TENJIa B MUPOBOC ITPOCTPAHCTBO €I'0 1H0BEPXHOCTH OX/IaIMIIACH U CTANA
TBEpIOii. 3eMJis mocTpoeHa B Buzie obonouek (puc. 3.1).

Anpo 3emam nmeet Auamerp 6700 KM 1 cocTouT
NPEUMYIIECTBEHHO U3 META/UIOB HUKEJIS U XKeJe3a.
Hmeroliie MeCTO B HEM TEMIIEPATYPbl OLICHUBAIOTCS JIO
20000 °C, a nanenue — o 3,5 MuuiMoHa 6ap. Ilnot-
HOCTE sizipa 3emuin coctasisier 11 ki/nm3.

IIpomexxyrounmiii €10ii Tonuuion okosno 700 xm
U IDIOTHOCTBIO OT 5 70 6,4 KI/AM? COCTOUT B OCHOBHOM
13 6a30BbIX MATEPUAIOB KPEMHUSI, MATHUSI, XPOMa, XKe-
Jie3a, HUKEeJIsl 1 MapraHua.

Mantua 3emim UMEET TOJILIMHY 11PUOITU3UTEILHO
1200 XM ¥ COCTOMT IIPEUMYIIECTBCIIHO U3 COEIANHE-

BretwHee spo

TONUMHOM
BuyTpenHee saapo okono 2250 km
TOAWUHOM
oxono 1230 km

3emHan kopa Marns 13 marmt
i TONWMHOR TONUYHOR
T BRI Ui okono 40 km oxo;% 2850 km

3eMHAA KOpa — 3TO HAPYXHbLIA CJION TOMLWHOM

okono 120 kM. OB cocTouT nperMyniecTBeHHO 13 co-  Puc. 3.1. Crpoenue 3emnu

Tabnuua 3.1. Knaccutvkaums cTpouTensHbIX MaTepuarnos

HeopraHnyeckue ctporimarepuansl Opranudeckue

MuHeparnbHbie

MeTannuqeckne

cTporimaTepurantl

MpuvpopHble cTpouTenbHbIE
KamHu

VckyccTBeHHble cTpouTenbHble
KamMHu

Kepamuueckne marepuans
n dhapgopoeble smanu

Crekno

Bsixyume

Pacteopbl v 6eToHbI

XenesHbie cTpouTenbHbLIE
mMarepuars

CrpourensHas cranb

CranbHas apmartypa

Hanpsraemas apmartypa

HexeneaHble MeTannkl

Iepeeo v pepeesiHHbIe
marepuansl

INMnactmaccsl

Boga gns 3atBopeHus

HobaBku k 6eToHy

BuTymbi
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MoansTve

Obpasoeanve
CKIaaoK

Onyckanre

Paanombt

Puc. 3.2. ismeHenue opMEL 32
cyeT BHYTPEHHUX CHJT

Puc. 3.3. Bo3HUKHOBEHME TTPH-
POIHBIX KaMHEH

Bui6pock! kamHs

Wanveiumecs
rOpHEIE NOPOSD

Puc. 3.4. O6pa3zoBaHue 3aTBep-
JEBIIMX FOPHBIX TIOPOJ

Pnc. 3.5. bazaisToBble KOOHHE]

CAMHEHUN KpCMIlnsl U aTIOMHHUS C KHUCJIOPOAOM.
IL1otHOCTE €ro cocrapnser or 2,6 o 3,3 kr/mM3.

Ilosepxnocts 3emmm o6paszyet KOPY TOJNIIUHON
okoJ10 40 kM. Ona cocTonT U3 IMTONOAOGHOTO MPOd-
110r0 KaMHSI M 1JIABICT Ha XUAKONU Marme (pacrnyias-
JICHHOM KaMHe). BuyrpeHHUE U Hapy>XKHbI€ CUJIbI JIeH-
CTBYIOT Ha 3€MHYIO 110BEPXHOCTH, OT 4€T0 OHA MOCTO-
SIHHO M3MEHsIET (hOpPMY ¥ U3MEHSICTCS TIO COCTABY.

BruyTpennue cuisl BEI3BIBAIOT 1IOAHSTHE U ONyCKa-
nyie 3eMHOU KOpnl, 0Opa3oBaHue CKIAJ0K U pa3iOMOB.
1o 3Toit mpuuuiic, HalpuMep, OAMHAKOBBIE KAMHU 3a-
JICTAIOT Ha pasHoil 1i1ybuHe. DTO BCAET K CMEIIEHUIO
ci0eB KaMHs (puc. 3.2).

Brenmue cuibi BLI3BIBAIOTCS B OCHOBHOM BO3/€i -
¢TBUEM BOJBI U BeTpa. OHU PasMbIBAIOT 36MHYIO MO-
BCPXHOCTHL M 00 3yI0T HAaHOCKHL. PaspyiiaromumM aei-
CTBHEM ODJTamacT 1eky4uas BOAia M JIOXK b, TaK KaK OHU
pPa3MbIBAIOT Matepuaibl. JIOXIb U CONHEYHOE TEILIO
BLI3BIBAIOT BhIBCTPUBAHUE KaAMHSI. 3aMep3aionias
BOJIa pa3peIBacT KaMclb, BeTep yHOCUT MENKUE yac-
TULBl KAMHS UM OTKJaAbIBA€T MX B APYTUX MECTaXx.
OHAKO TEKYILAsl BOJA MOXET OOPA30BHIBATH HAHO-
chi. OHa HeceT ¢ cofol Ui, Necok u rpasuii (puc. 3.3).
llemBEUKH coGUpu10T 60JIBIINE KAMHU-BAIIYHBI B MO-
penbl. OTMEPLIIIC PACTCHUS U KXW BOTHHIE TAKXKE CITO-
COOCTBYIOT CO3/LUIIIO CIOEB FPYHTA.

3.1.2. Buduvt npupodnvix kamuei

lIpupomHbie Kamiin (ropHble NOPOJLI) Kuaccupuuu-
PYIOTCS TIO Cnocoly MX 00pazoBaHUs HA 3aTBEPIEB-
mue, ocamoyHbLIC U 11pcobpa3oBaHHBbIe (MeTaMopdu-
ucckue). OHU MOTYT HPUMEHSITHCS B CTPOUTENLCTBE
KaK B 00paboTailiioM, Tak U B HeoOpabOTAaHHOM BUJE.

3.1.2.1. 3ameepdesuiue 2opivie HOPoObL

JaTBepIEBILNIC tOPILIC TIOPOABI (MarMaTU4ecKue mo-
poIbI) 00pasyloIcsl, Korja Xuakasi nopoja (Marma) B
ONPENIEJICHHBIX MCCTAX NPOHKUKACT U3 siapa 3eMin Ha
HOBEPXHOCTE. D111 MCCTa Ha3bIBAIOT BYJIKAHAMU.
IMomHUMaIOAICS MO XEPIIY BYJIKAHA U BbUIMBAIO-

LAsICSl U3 KpaTepa MarmMa OXJlaz, (aeTCs Ha BO3MyXC 1 XICThIBAET B BUjie KaMust (puc. 3.4).
DT0T KaMeHb Ha3BIBAIOT M3NMBHICHCA ropHOi nopoioi (Tadn. 3.2). [1pu 3TOM MOTYT BO3-
HUKHYTb 0COOBIE (DOPMBI TOPHLIX TOPOJ, KAK, HallPHMED, LIECTUrPaHHbIE 6a3aTbTOBbIC
KOJIOHHBI (puc. 3.5). Beyieactniie MEIUIEHHOTO OXJLUKJICHUSI MAIMBl B XKEPJIE BYJIKaHa U B
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Tabnuua 3.2. SaTtBepaeBwne ropHele NOpoabl

Bupbl

MecTa 3aneraHus

CBolictBa

lNpumeHeHne

=¥
Iny6uHHbIEe NOpPOALI

B

panuT

¢4 [apu, Mopel duxrens,

Weapueanen, Cakco-
Hus, Wneccapr,
OpneHBanbg

OueHb TBEPALIA. Beicokas
NPOYHOCTBL Ha CXaTue,

cepblii — 10 CEpo-KOpUHe-

BOro

KaMHu gns MocTo-
BbLIX, 6BOPTOBLIE
KamHW, NeCTHU4HbIE
CTyneHu

MepexopHbie Nopoas

Mopdmp

lapu, CaapnaHp,
Tiopurrusi, PygHeie
ropul, CakcoHus

OueHb TBEPObIN. Bbicokas
MPOYHOCTL HA CXarue,
KpacHO-KOpUHeBbiA [0
KOpWUYHEBO-3€MeHOro

KamHu gns MocTo-
BHIX, NECTHU4HbIE
CTyneHu

WUanuewivecs noponsl

s3] Cemuropbe, Eiigens,
¢4 PéH, PygHble ropb!,

OueHb TBEpObIi. Beicokas
NpOYHOCTL Ha cXXarue,

Knagka, nectHuy-
HbIE CTYMEHU,

nNo-CepbInA

Basanbt = dorenbcéepr TeMHO-Cepbiii 00 Cepo- rpaBuiiHas 3acbinka
YepHOro
WzeepxeHHble nopoas! -" * | HoliBupep6ekeH, MNopucTuiia, nerkuit, ceeT- | Knagka ua
Eidens no-cepsbii Ty(OBBIX NAUT
MNemsa
Tyt HoiBupep6bekeH, PaznamelBaIOWWIACH npu Otgenka, obnu-
HéponurreH, Cakco- | yBnaxHeHuW TBEpOeeT Ha | LoBKa
HUR BO3AyXe, Cepbin
Tpacc (MonoTblid Tyd) HoieugepbekeH MopucTbli, nerkuin, ceer- | TpaccuemeHT

XOIax 3TOr0 XKEPJia 00pa3yloTCs NIYOWMHHBIE TOPOIbl U XXWIbHAS nopona. Yacts MarMsl
MOXET BEIOPACHIBaThCS B BO3/YX IIPY U3BEPKEHU Y BYJIKaHa, TaM OXJ1aXXIAThCSI M OCAXK M-
BaThCS BHU3 B BUJIE ILIAKOMNOA00HOM nopon. Ee Ha3uBaloT U3BEPKEHHONW MOPOAOI.

3.1.2.2. Ocadounvie eopusie nopoodut

OcajiouHble TOPHBIC TTOPOJb 0OPA3YIOTCsi U3 3aTBEpAEBIINX FOpHBIX nopoa. Oun
pa3pylanTcs IOXIEM, BETPOM, MOPO30M M GONBLIIMMY TIepertaiaMy TeMITepaTyp U

U3MeNIAI0TCS (BhIBeTpUBaHue). CHavana BEIBETpU-
BaeTCsl CaMBI BEpXHUI CJION 3arTBEpPAECBUICH NOpo-
Iel. OH YHOCHTCSI BOZIOI MJIM BETPOM M OTKJIAJibIBA-
€TCSl B MOHUXEHHBIX MECTax B BUJIE OCAAO0YHOM MO-
ponh (tabn. 3.3). C moMOoIIbIo 3TOrO Tporecca MHO-
rMe CJIOM MOTI'YT YHOCUTHLCS M B JIpYTUX MecCTax
OTKJIaJbIBATLC B O0PATHON IOCIENOBATENBHOCTU
ciioes (puc. 3.6). Bepxuuil ocago4HbIil CI0il Ha3bi-
BaloT rpyHTOM. [Ipu 3TOM pazinyaioT rymyc, NIMHY,

Meprenb, ECOK U IPaBUii.

YHocumas

Ocapounas

Puc. 3.6. OGpasoBanye ocanod-
HEBIX FOPHBIX TIOPON,

Tabnuua 3.3. OcapouHbie nopomas

Bunpi MecTononoxeHve

CsolicTBa

Mpumeyvarns

MecyaHvk lineccapr, apy, Bepruwec
Nawng, Weapusaneg, MNecya-
HUKOBbIE ropkl Ha 3nk6e,

TiopuHrus

MHOro1|BeTHLIE, € yBEnnyu-
BaloLencst NNOTHOCTLIO,
YCTOYMBEIE NMPOTUB BbIBET-
puBaHus

KawmenHasi knagka,
o6nuuoBKK

Nz2BecTHRK LleaGckue Anbrbl, OpaHke-
kue ArbMel, Anbnbl, TopHas
3emMns Bezep, LiBenuapc-

Kast IOpa

—————

UseT or ceporo go 6enoro,
€ yBENUYMBAIOLENCA NNOoT-
HOCTBIO, YCTOWMMBEIE Mpo-

| TUB BLIBETPUBAHUSA

MNocTpoeyHbIi Ka-
MeHb, KaMEeHHas
Knagka, webeHsb,
BRXylne
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3.1.2.3. Memamopgpuueckue eoprvie nopoos!

IIpeobpazoBaBHEIE FOPHBIE OPOAB (MeTaMOPGMIUECKHE TOPHBIE IIOPOILI) 00pa3y-
IOTCSI TIPY BBICOKOM JIABIEHUM M BBICOKUX TEMIIEPATYPAX U3 3aTBEPACBIUMX WM U3
0CaIOYHEBIX FOPHBIX opoJ (Tabi1. 3.4). Tak, HanpuMep, U3

* 3aTBepAeBLIeH MOPO/bl
[paHuUT

®  OCaJOYHOI NOPO/kI
U3BECTHSK
necYyaHuK
TJIMHA

MeTamopduyeckas nopoaa

- » THeMc
meramopdmyeckas nopoaa
e Mpamop
— KBapIUT
- » DIMHSHBINA mndep (puc. 3.7)

3.1.2.4. Cocmae npupoduvtx Kamueii

IIpupomubie KaMHY cOCTOST U3 MUHepanoB. OB TIPOYHEIE, B GONLIIMHCTBE CIIy4acB
KPUCTAJUIMYECKIE, OTIPEAEIIIIONCs 110 BHEUTHEMY BUIY 1 ONIPEIE/ISIOT CBOMCTBA IPU-

3areeppesume
nepozbl

OcapoyHbie
nopofb!

Bricokoe gasnenue

Beicoxe Temneparyphi

Metamopthuueciue nopoab!

Puc. 3.7. O6pazoBanue Mera-
MopduYeCKHX TOPHBIX MOPOT

Puc. 3.8. KBapueshiii necok

POAHBIX KaMHeEW B 3aBUCUMOCTH OT BHIA, KOJIHUYCCTBA
" cOCTaBa MUHEPAJIOB.

BaxseinnmmMu MUHepaiaMu SIBJISTIOTCS:

* KBapL: COCTABHAA YacTh MeCKa (KBapIEeBOro recka)
U [TeCYaHNKA;

* HM3BECTKOBOI LINAT: COCTABHAS YaCTh U3BECTHAKA,
MeJia MU Mpamopa;

° [OJIEBOIi IINAT: COCTABHAS YaCTh I'PaHUTa, TopdUpa,
bazansTa 1 mudepa;

® TMHA: C U3BECTHIO — MEPIECJIb, C IICCKOM — CYIJIMHOK,

® ¢cmoga: coctaBHas 4aCTh rpaHmTa.

3.1.2.5. Ceoiicmea npupoOustx kamueli

Bui6op 1 npuMeHeHYE IMTPUPOJHBIX KAMHEN 3aBUCST OT
pas3IMYHbIX CBONCTB 3TUX KaMHEH, HO TaKXe U OT UX
crouMoctr. OHa 3aBUCUT OT TOT'O, KaK YaCTO BCTpeYa-~
OTCS 3TH KaMHU B MPUPOAE, OT UX TEXHUIECCKUX
CBOICTB M OT UX XyIOXECTBEHHBIX KaY€eCTB.

Tabnuua 3.4. MeTamopguueckve nopoabt

MecTtononoxeHue

CsovictBa

MpumeyanHne

IMueirc Y Lsapipanbp, PygHule
ropul, Boremckuii nec,

Arbnbl

LiBet ot 6enoro o 3eneHoro,
NPOYHLIE HA CXartve, yCTONHMBEI
NpOTUB NOTrOAHLIX BO3OENCTBUIA

Kamnu Bpycyarku

Uintep LngrepHiie ropi,

[apu, Anbnbl, CypeTsl

TemHo-cephli L|BeT, Nerke packa-
NbIBAETCS, BOACHENPOHUL@eMbIiA

MokpeiTye ons
Kpelil, obnuLloBka

Mpamop | Uranus, PygHuie

ropel, peuus

MHoroyBeTHbIN, YacTo 6enii,
nonocarkiil, NPOYHLIA Mpu Lapa-
naHuu

Monel, o6nuuloBka
CTEH, MOKPLITUSR
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[ OueHKa |
ro

TEXHUUYECKMM CBOMCTBaM l l XypoXeCTBEeHHbIM ocobeHHoCTSM

* IIpounocTb 3aBUCUT OT MIOTHOCTH cMmecHU. [1pupomHEIe KAMHY YaCTO UMEKOT O0JIb-
1YIO TUTOTHOCTH Y TO3TOMY TOIXO/IST VIS YACTEH 3MaHMi, HECYILINX OOMbIIYIO CKU~
MaloIyo Harpy3ky. KpoMe Toro, KaMHU UMEIOT OOMNBIIONH Bec. X TBEPIOCTH MOXET
OBITH OLICHEHA C ITOMOILBIO ITKATBL TBepAocTy Moxa (cMm. puc. 2.56).

*  YcTOHYMBOCTH NPOTHB BRIBETPUBAHMSA 3aBUCUT OT OPUCTOCTH KaMHS1. [TopucTee Kam-
HU, KaK, HallpUMeD, OTIPEACIIEHHBIE IIECYAHUKN, UMEIOT OOJIBIIYIO CTOCOOHOCTE BCA-
CBIBAHUS BIArK (IMTPOCKONMYHOCTH). MOpPO3 U BBIBETPUBAHKE MOTYT MX Pa3pyIlUTh.
Ipu HenmpaBUIJIBHOHN YCTAHOBKE TAKUX KAMHEHN B KOHCTPYKIIMM CTEHBI MOXET 00pa-
30BaTLCS KOHJEHCAT. DTO TAKKE BEAET K CTPOUTEIHLHBIM TIOBPEXICHUSIM.

Hsyokuce yrnepona (CO,) u ayokucs cepsl (SO,) BO BpeMsi I0XIS1 MOTYT pacTBO-
PATECS 1 00pa30BbIBaTh KUCJIOTHI, KOTOPHIC paspylIaloT NPUPOIHEIN KaMeHb. M3-
MEHEHME TEMIIEPATYP MOXET TTPUBECTU K 00pa30BaHMIO TPeLH. Mxu, JuiaitHu-
KU, TpaBa U KOpPHM JIEPEBLEB 1PO-
pacTaloT Ha MOKPBIX KaAMHSIX, B
MenbyaitiIiue TPeuUHLL 1 MOTYT
MOBPEAUTH NMIPUPONHEIE KAMHHU,
pas3pbiBasi uX.

¢ O06pabaTHIBA€MOCTH 3aBUCUT OT
TLUIOTHOCTH M TBEPIOCTU. bhiBaioT
BUJIbI MMPUPOAHBLIX KAMHEN, KOTO-
pble MOXHO JIETKO IMWINTH B MOK-
poM cocTossHuM (TpasepTuH). Oco-
00 TBEpABIC KAMHU, HarpuMep Oa-
3&IBT WK TPaHUT, TPEOYIOT O0IB-

QopMoBaHHas

e

LLIUX 33TpaT IIpu Ux 06paborke. Mx  [Fe - 5 >
MOXHO 00pabaThiBaTh C IOMOLIBIO ! = o
MHCTPYMEHTOB C GONBUMMY fepe- | [FoF 295
pbiBamu B pa6ote. Benenersue mx [0 2.

TLIOTHOTO COCTaBa TBEPJBIE MpU-
pOoAHbIE KAMHM MOXHO IIONHPO-
Bare. [Ipu 310M TIONYYaeTcst mian-
Kad, 3epKanpHasi [IOBEPXHOCTE.

* JloBepxHOCTH MOXET UMEThL pa3- x
JNUYHYIO CTPYKTYDPY. ooe ™ &

OpHoToHHaR MNorocaras AdppexTHan

* Tlger, a Takxxe T€KCTYpa U 3 Pex-

THI MOTyT OBITH O4€HE MHOTO00Da3-  pye, 3.9, Crpykrypa MOBEPXHOCTH TIPUPOHBIX
HBIMU (puc. 3.9). KaMHeii
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KOHTPOJbHbIE BOTMPOCHI

1. B moMe€lIEHUH, II€ Bbl HAXOAUTECh, MOXHO YBUNIETH U PACIIO3HATL MHOI'O PasHBIX
crpoiiMarepuanos. Kraccudumupyiite ux Ha opraHU4IeCKe U HEOpraHUIeCKUe.

2. TlpuponHble KAMHM UMEIOT pa3TUgHOE MTpOUCXOXAcHE. HazoBUTE pa3iUyHbIC IPyII-
TIBI 110 MX TIPOMCXOXKACHUIO M OTHOCSILIMECSH K HUM BUIBL IPUPONHBIX KAMHEH.

3. KameHIIUK JIOJKEH MPABMWIBLHO HCIIONL30BaTh MPUPOIHBIE KaMHHU. [10 KaKuUM CBo#i-
CTBaM OH JIOJIKEH OLieHUBATh MPUPOJHLIC KaMHU?

4. Tlo kakuM COODpaxxeHnsIM BHIOHpacT 3aKa34MK IPUPOJHBIE KAMHU?

5. Kakye BOzfmeiCTBHSI MOTYT MPMBECTH K paspyIIEHUIO MpupOAHEIX KaMHe?

3.2. UckyccTBeHHbIE KOMHM

I/ICKYCCTBCHHLIC KaMHU pa3aciisiioT Ha 000X KEHHBIE 1 HEODOXCKEHHBIE KAMHU.

3.2.1. O6osncocennvie Kamnu

O60xKEHHBIE KAMHY — 3TO B OCHOBHOM CTEHOBBIE KMPITUYH, JIETKE KUPIINYU, OOJIH-
IIOBOYHBIE KUPINYK U KIMHKEp. OHU paznuyaroTcd M0 U3TOTOBICHUIO MPU pasnmy-
HBIX TEMIIEpATypax o0Xura.

3.2.1. 1. Cmenoeuie Kupnuvu

N3roTOBIIEHUE

s M3roTOBNEHUS CTEHOBBIX KHUPITMYEH HEOOXOAMMa CMECh IMTMHBl U CYITHUHKA.
Tak kak oba 3TUx Marepuana B OONBITMHCTBE CJIyYaeB UMEIOTCS! HE B TOM KOJIMYECTBE,
KOTOpPO€ HEOOXOIMMO, U HE B TE€X IIPOIOPLUSIX, KOTOPhIE HEOOXOOVUMEI, UX CIE/IyeT
npuroToBuTh. CMECh pasMHHAaETCsI, MECUTCSI, AENAeTCs MIACTUYHON B MPUCYTCTBUYN
BOZISIHOTO T1apa U MPECCYETCs € IIOMOILBIO IGHTOYHOTO Mpecca. B 3aBUCUMOCTH OT Xe-
JTAEMOTO0 TUITa KMPITHYa BEIHUMAEMBIE BCTABKH 00Pa3YIOT pasTIUYHbIE IHIPKY WU THESTU.
Ot1dhopMOBAHHYIO MOJIOCY pa3pe3aloT MPOBONOKOM Ha XeNaeMBI€ CHIPLIBI KUPITNYa.
ChIpupl KMpOUYa B 3aBUCHMOCTH OT BOAOCOAEPKAHUSI OJIKHBI OLITH OT(hOPMOBAHBI
GOJTBIIIIX PA3MEPOB, YeM TpeOyeTcsl, TaK KaK IMPU MOCHEAYIONIEH CYIIKe ¥ 0OXMUre OHU
ycaxupapTcsl. B cylmmisHOM IMOMEIIEHUY HAXONMSIIASICS B ChIpLax Bola MEINEHHO
BBINTapuBaercs npu temmepatype 100 °C, 1uist Toro ytobbl B HUX HE OOpa3oBAICE yca-
moyHbIe TpeluHbl. Ha KoHeuHOM 3Tare ChIPIBI 00XUraloT B TYHHEJIBHBIX TeYax Mpu
Temrrepatypax ot 900 no 1200 °C, mist TOro YTO6HI ¢ MOMOIIBIO XMMUYECKOT0 TIPeodpa-
30BaHMSI CWINKATOB YACTUYKM BEILIECTBA crieKaiuch BMecte. LIBeT Kuprnuya onpene-
JISIETCSE META/UTMYECKMU COEAMHEHUAMY, COAEPXaIlUMUCS B chipbe. KpacHoBaTkIi
LIBET KMPIMYa o0pasyercsi, HalpuMep, 3a CYeT OKHUCIIOB Xeesa. B 3aBucuMocT or
KOJIMYECTBA M COCTABA OKKCIIOB XeNe3a, a TAkKe OT TEMITEPATyphl 00XK1Ta MOJTy4yaloTcst
LBETA OT XEJITOro 10 KpaCHOI'o U 3aTEM TEMHO-KOPUYHEBOTO. ¥ JIMIEBOro KUpIuya
noxku nummgyrorces. O6oxKeHHbIE KAMHY COPTUPYIOTCS, YKIAIBIBAIOTCS. Ha MO0~
HBI 1 YIAKOBBIBAIOTCS! TOTOBBIMU K Ipoaaxke (puc. 3.10).

CBOWCTBA
CroiicTBa CcTeHOBOrO KUpnuya HopmupyoTes o DIN 105.
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MPOYHOCTb HA CXATUE ﬁ
C1eHOBOI KMPIIMY I10CTABIAETCS 6 KITacCOB MPOY- &

/)
5%, Sarpyaka
HOCTH Ha ckatue. JIist uX pasnvyeHus: IPUMEHSIIOTCS g ﬁ
1IBETA Ha YNAKOBKE, IPUBECHHBIE B Ta0n. 3.5. S T+ Cyrnmiok

ILnoTHocTs. Y creHOBOro KUpIMya UMeeTcsi 6 Kac- Y
COB TIJIOTHOCTH, KOTOPEIE cocTaBisoT ot 1,2 no 2,2. A
IMpu 310M LGP AAIOT HAUBLICLIEE 3HAYEHUE TUIOT-
HOCTH B CBOEM KJ1acce B Kr/mm?3,

Kupnuu — nopucreie. Tak Kak BO3IyX — ITPOBO/-
HUK TeIUIa, 3aMKHYTBI B IOpax U MyCTOTax BO3LYX MO~
BBIIIAET TEIUIO3AIIUTHLIE KauecTBa Kuprnya. CTeHo- et o ‘
BBIE KUPIIMYY MOTYT BOCIIPUHUMATh TETUIO, HAKATIIM- | nap {X::]_% \
BaTh €0 B TEYEHUE [TUTETLHOTO BPEMEHH U 3ATEM €10 | e ‘ i
MeIUIEHHO OTIaBaTh. TO e CaMoe IIPOUCXOMT C BIaX- ol i
HOCTEIO, COlEp3Kallleiicst B BO3IYXE. DTU KAa4ecTha yiIyy-

LIAIOT MUKPOK/IMMAT TIOMETIEHUIA.

BeryHbl

N\ ] Colpupt
Banbibl

snnas
e

Kanunasprocts, [TopycTrocTs BEAET K KAMWIIIPHO-
CTH, 5TO O3HAYAET, YTO KAMHHU ITpU BO3ACUCTBUN BOJIBI e
HabUpaloT BIAXHOCTh. TaK Kak BOJa JIy4Iie IIPOBOAUT Cyuwmnbkan Kamepa
TEILIO, YEM BO3MYX, TO TEMIOMPOBOAHOCTL MaTepuaia
YBEJIMYUBAETCS, a TEIUIO3AIUTHAS! CIIOCOOHOCTH CHU~
xkaercst. BiaXHocTs Ha TpaHuIIax KaMHE MOXeT yBe-
TNMYUBATHECS U YBEMYMBATEH BIAXXHOCTH TPAaHUYALIHX C

HUMM CTPOUTENBHBIX MAaTepPUATIOB. DTO MPUBOAUT K TyHHarsHas nevb
MOBPEXACHUSAM CTPOUTENLHBIX KOHCTpYKIIUi. Korma Kupri
BOAa 3aMEP3acT B Mopax, TO 370 IIPUBOJUT K OTKaIbI- YkrnapKa Ha nopAcH.!
BaHUIO HApPYXHOTO CIIOSI KAMHS. Ee= ER

() <

<LSEess Rl

ot i
Cknag  Mopoowet  LWnichosatme

Mopo3zoycroitunpocts. CTEHOBBIE KUPITUYY HE MO-
po3oycToiurBEL [To3TOMY OHM JO/DKHBI TIPH IIPUMEHE-

HUM B HAPYKHBIX KOHCTPYKIIUSX OBITE 3aIUIIEHBL OT  Pye. 3.10. M3rOTOBIEHE CTEHO-
MOPO33, €CIIM OHU HaXOIATCS BO BJIAXHOM COCTOAHMM.  BOTO KUPIHYa

PASMEPbI, ®OPMATHI, MYCTOTHOCTbL [ Ta6nuua 3.5. Mpo4HOCTb Ha CKaTve 1 LBeToBoe
Pazmepri. PasMeps! cTeHOBBIX KMP- gsgﬁmgﬁme ¥ CTeHoakx
nueid BHIBOJSTCS M3 MOJIYJIBHOM CHC- Koo | TIPOHHOGTS Ha Gaerie, HIMME | Lineromos
TEMBI HAA3CMHOI'O CTPOUTEIIHCTBA U (‘JJO— ﬂgo:):gf;: Cpearsi Haunonsiias oﬁog;lgqe-
OTBETCTBYIOT CUCTEME, IIPUBCACHHOU B BENYMHA BennynHa
1a011. 3.6. 4 5,0 4,0 CUHUIA
®opmarsl. B 3aBucuMoctu ot M- 6 75 6.0 KpacHbl
HBI, IITUPUHBI U BLICOTHI CTEHOBBIE KUp- 8 10,0 B.O m‘;gmﬂb
MUYY JICJ'ISITCUF{ Ha Toukuii hopmart (DF), = 15.0 12,0 ﬁesngazHa-
HopMaiibHbI hopMaT (NF) u popmats, -~ = 00 p—
KOTOPBIEC SBJISIOTCS MPOU3BOAHBIMU -
TOHKOrO (popmara (cM. 1abi. 3.6). 2 850 £ b i
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Tabnuua 3.6. Paamepbl 1 hopmarsl CTEHOBBIX

Kupnuyen

olég::;zﬁ_ Onuvna, | lWwupuHa, | Beicota, If(c;r'un::; Lzo

Hve L B MM 1 M BLICOTI
DF 240 115 62 16
NF 240 115 7 12
2 DF 240 115 113 8
3DF 240 175 113 8
4 DF 240 240 113 8
5DF 240 300 113 8
6 DF 240 365 113 8
8 DF 240 240 238 4
10 DF 240 300 238 4
12 DF 240 365 238 4
15 DF 365 300 238 4
18 DF 365 365 238 4
16 DF 490 240 238 4
20 DF 4980 300 238 4

DF — nonHoTenolit

NF - nonHoTenbii

2DF — MHOronyCTOTHBIM
Kipruy

Puc. 3.11. CreHoBbe KUpIUYL

Puc. 3.12. Knagka creH u3 NTHdOBAHHOTO KHP-
nuya

Ilyctotsi. I1o mycTrOTHOCTH pa3ain-
YAI0T MOJHOTENBII KUpIINY 1 KUPITNY C
mycToramu (puc. 3.11).

IMomuoTteswiii kupnuy (MZ) — 310
IOJIHOTEJIble KAMHU O€3 MyCcTOT B TOH-
KOM, HopMaisHOM (popMaTtax u opma-
t1e 2DF. IlonHoTenbie KUpIIM4u MOTyT
HMETh TYCTOTHYIO 4acTh MEPIIECHINKY-
JISIPHO MOCTENHHOI 1ockocT. OaHaKo
OHa He J0o/kHa OBt 6omeiie 15% or
IwIocKocTH mocrenu (cM. puc. 3.11).

Muoromycrorubii kupnud (HLz) mo-
CTaBJISICTCSI C OOJIBILIIM ITPOLIEHTOM ITy-
CTOT, OJTHaKO He bonee 50% OT IUIOCKO-
ctu noctenn. B 3aBucumoctu ot Gopmbl
U BENMMYUHBI CYIIECTBYET TPU Paziuy-
HEBIX BUaa rmyctot A, B u C. J[Ins 0603Ha-
YeHMS KUPINYa KPATKHHM 3HaK JIOTIOJI-
HSIETCSI COOTBETCTBYIONUMH OYKBaMU
0003HayeHusa IMycTor. MHOIomycroT-
HBI KUPIHY MOCTABIAETCS HAYWHAS C
dopmara 2D.

becuoBHelii Kupnuy — 310 ULIUO-
BaHHBIM Ha MOCTEJILHBIX MIOCKOCTIX
CTEHOBOM KUPIKWY, KOTOPBIM YKJIanml-
BaeTCs! CO IMIBOM TONIMUHOMN 1 MM. ToH-
KUIf CII0M pacTBOpa HAHOCUTCSI Ha Mo~
CTEJb JINOO ITYTEM ITOrpYKCHUS KUPIIU-
Yya B pacTBoOp, JUOO IMyreM HaHECEHUS
€ro BaJINKOM Ha IOCTENBHYIO ILIOC-
Kocthk (puc. 3.12). 3akpHTHE PAacTBO-
POM THIUKOBBIX LIBOB U3-3a 3y0UaToro
CThIKa Kupnuuei He Tpebyercsi. CTeHo-
BBI€ KAMHU YHHDUIIMPOBaHE! BBICOTOI

249 MM ¥ U3rOTaBJIMBAIOTCS IS JTIOO0M TOJHIMBE creH a0 365 mm. K HuM B KOMII-
JIEKTE ITOCTABISIOTCS JOOOPHBIE, CIBIKHBIE U YIJIOBHE KUPIUYHM.

3anonHseMble KUPITHYM CO CTeHKaMU TOJIIMHOM 175 MM 11 240 MM TTOCIIE YKIIaI-
KM 3aI10JIHSIOTCS. pACTBOPOM M 00ecneunBaT 1I03TOMY AOCTATOYHYIO 3aLIUTY OT
mryma (cM. c. 101).

3.2.1.2. Jleexuii kupnuy

[1py M3rOTOBJIEHNM B CHIPHLE JUTS KUPINYA TTOAMEIIMBAIOTCS JIETKO BBHITOPAeMbIE CO-
CTaBHBIE YaCTU, KaK, HATIpUMED, ONMuiIKY. [Ipu o6XUre Mpu 3TOM B KUPITAYE 00pasy-



IOTCSI BO3MYIIIHBIE ITOPHL; TAKWE KMPITH-
YM HA3BIBAIOT MOPUCTBIMU WINA JIETKU-
MU KUPIIUYaMHU,

Hx ocobriM cBOHCTBOM sIBIsieTCS
MaJiasli MIOTHOCTE, COCTABJSIOIAst OT
0,6 no 1,0 kr/oM3. ITosTOMY TEILIO-

3.2. Hckyccmeennsle KAQMHY J

0603Ha4eHUA CTEHOBbLIX KMpNvuen
(rpumepsl):

Kupnud DIN 105 - MZ12 - 1,8 - NF

QO3HauaeT, 4TO 3TO KUPMH NONMHOTENbIA,
Knacca npo4HOCTM Ha oxaruve 12, knacca
rnoTtHocti 1,8 B hopmate NF

HU30JUPYIOLIAsl CIIOCOOHOCTH JIETKOTO
KUPIUYa BBILIE, 4EM Y CTEHOBOIO
kuprmya. OcobeHHO clieyeT YIMTHI-
BaTh, YTO JIETKUI KUPIMUY B KPATKOM
0003HaYEHNH OTJINYAETCS] OT CTEHO-
BOro KHPNHYA TOJBKO IO KJIACCY

(/=240 mm, b= 115 mm, h =71 mm)

Kupnuu DIN 105 — HIzA8 - 1,2 — 2DF
OsHa4aeT, 4To 3TO KMprn4 MHOronycToT-
HbI/ C ObIPYATOCTHIO A Y MUHUMASBLHON
MPO4YHOCTLIO Ha Cxatne 8 H/mm?, nnoTHoC-
Thi0 He Gonee 1,2 kr/gv® B chopmate 2DF
(I=240 mm, b= 115 Mmm, h= 113 Mm)

nnotHoctu. KpoMe OOBIYHBEIX KITac-

COB MMPOYHOCTH HA CXATHE NETKUE
KUpPIUYU OBIBAKOT TaKXe Kiacca
mpovyHoOCTH 2.

Pazmepsl, hopMaTsl ¥ NYCTOTHOCTH
COOTBETCTBYIOT CTEHOBOMY KUPITHYY.
OBu HOpMUpYyOTCS HopMaMu DIN
105-2.

(300)

O603HaveHne Nerkoro Kupnuya (rnpumMep):
Kupnu4 DIN 105 - HLzW6 - 0,7 — 10 DF

O3Hauaetr nerkuii MHOroMyCTOTHbIN
kmprnivd W, Knacc npo4HOCTM Ha cxaTtue 6,
knacc nnotHocty 0,7 B (popmate 10 DF
Ons TonumHbl cTeHbl 30 cm

(/=238 mm, b =300 mm, h= 238 Mm)

Jlerkmii MHOTOMYCTOTHBIN KUPIMHY

W(HLzW) umeet mycrotHOCTS B ¥ cunTaeTcss oco6eHHO TeIUIo3ailiuTHEIM (puc. 3.13).
Takune kupriuuu nzroTasnusapTcsl popMaros HaunHas ¢ 2DF u ocobenHo yacTo B

ooeinmx popMarTax KamHeii-6s10koB BHaunHast ¢ 8DF.
OHHU HE MOPO30CTOMKM.

O0/mMN0BOYHBIH JIErKMiI MHOTONYCTOTHBIA KMPIUY
(VHLz) mopo3ocroiikuii. Takue KUpIIuyu TOaXOIST
JU1A HapyXHBIX CTEH M HapyXHBIX KOHCTpYKImii. Ha-
PYXXHasl TIOBEPXHOCTh TAKUX KaMHEl MOXeT OBIThH
CTPYKTYPUPOBAHHOM.

Crenosoii nummublii nerkuit kupm (HLzT) umeer
paznuunble OO0KOBEIE WINHBI 247, 297, 373 m 495 MM.

Jlerkuii amvmHonycroThbiii kupnny (LLz) v nerkuii
JUTMHHONYCTOTHBIN mumTHbIi kupmy (LLp). Takue xup-
MUYY MOTYT U3TOTABIIMBATLECS C MEJIKUMU 3aMOHOJTY-
YUBAEMBIMM ITyCTOTAMU B OOKOBOII 30HE WU ¢ OOIb-
mMMe mycroramu (puc. 3.14).

3.2.1.3. Obauyoeounsiii Kupnuy

ITpy U3roTOBJIEHUM OOXWIacTCsl MpyU 60JIee BBICOKOM
TEMIIEPATYPE, UEM CTEHOBOI KMPMWY; IIpU 3TOM B Ka-
YeCcTBE YJIYYIIEHHOIO CBOMCTBA ITOJIy4aeTcs 6oJiee
IUIOTHAsA CTpYKTYypa. KamMHU MoYTH He BCACHIBAIOT BOMY

Puc. 3.13. Jlerkumii MHOTOITYC-
TOTHBIN Kupruy W

L1z 8 DF

LLp 2 DF

Llz 2 DF

nycToTamm

C Gore-
UMMM
nycroTamu

Puc. 3.14. Jlerkwmii KpyITHOITyC-
TOTHBIN KUPITUY
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¥ Mopo3oycroitunebl. Pazmepsl, hopma-
O6o3HaueHue 0BNULOBOYHOIO KUpnu4a PO30y pel, Ghop
(Mpumep): Tbl ¥ IYCTOTHOCTHL COOTBETCTBYIOT CTEHO-

Kupnuu DIN 105 — VHLzB28 — 2,0 —2 DF | oMY KMPTHHY.

OsHauaeT 06nyLOBOUHbI MHOTOMYCTOTHbIA Oo6munoBounbiil kupnua (VMz) u
Knprn4 ¢ MycToTHOCTLI0 B, knacca npouy- 06 IMIOBOMKII MHOFOIYCTOTHDIH KHp-
HOCTK Ha oxartme 28, Knacc nnotHoctu 2,0 VHL
B (popmaTe 2 DF nuy ( 7) TiocTaBnsoTcs GopMaToB
DF, NF un 2DF. JIo60pHBIif 061M1[0-
BOYHHI KUPITUY — 3TO MONOBUHHBIN WIM pa3feNeHHBIN B JUIMHY HA ABE YACTU KUP-

MY IMMPHUHOK OT 55 10 90 MMm.

3.2.1.4. Kaunxepubiii kupnuy U Kepamu4eckuil KAunkep

ITpu usrorosaenuu ooxuraercs mpu temirepatype 10 1500 °C. I'lpy 370M 4acTHIBI Chi-
Phs1 PACTUIABJISIIOTCS B I1a3YPOBAHHYIO MAcCy C MOYTH 3aKPHITHIMU TopaMu. KnnHkep
B KaY€CTBE 0COOOro CBOMCTBA MMEET OYEHB MAJIOE BIArororionIEHUE U TTI03TOMY MO-
posocroek. OH MMeeT MIOTHOCTE CBBILe 1,2 Kr/AM? M KJ1acChl IIpOYHOCTH Ha CXaTHe
36, 48 u 60.

Pazmepsl, (hopMbI M MYCTOTHOCTH COOTBETCTBYIOT CTEHOBOMY Kuprninay. OHU HOp-
mupytorcsi DIN 105, yacts 3 u yacts 4. Paznuuator nonHoTessiii kivHkep (KMz) u
kepamuyecknii ximukep (KK), a taicke muoronycroruslii xmnkep (KHLz) u kepamn-
yeckuii muoronycrorhblii Knunkep (KHK). Onu mnsrorasnusatorcsi B opmarax DF,
NF u 2DF. KnvHKepHbIe KUPITUYHM MOTYT OHTH TaKKe KaHATBHBIMU KIMHKEPAMH,
KJIMHKEPAaMU IUISI MOCTOBBIX, OOJIMIOBOYHBIX pabOT U KITMHKEPHBIMU TUTUTAMH Pas-
JINYHBIX popM.

3.2.1.5. Cneuyuanbhutii Kupnuy

O60XeHHBIE CTEHOBBIE KAMHY M3rOTABNNBAIOTCS B BUJIE CIIEMAJILHOTO KMPITNYaA U]
OCOOBIX Y1[esieil ¢ pa3IMYHbIMU ITOBEPXHOCTSIMU UM C PA3IMYHBIMU CTPOUTEIHEHO-(DU-
3UYECKMMU CBOCTBAMM, KaK, HallpUMED, TS 3aIIUTHI OT LLIyMa.

O60XXE€HHBIC CTEHOBBIE KAMHU B BH/I€ CHENUAILHOTO KUPNMYA 1 0COOBIX 1enei
MOTIYT NOCTABASATECS KAK COCAMHUTENBHBIE KAMHM JUIS1 ABEPEN U OKOH, KaK YITIOBBHIE
KaMHU JUIS1 OCTPBIX 1 TYITBIX YIJIOB CTEH, KAK KAMHU OTKOCOB M 3aKPYINIEHUI, HApU-
Mep JUTS 3aKpyIVIEHU I OJIOKOHHUKOB, JUIS1 KEPAMUYECKOTO 3aMOJIHEH S IIEPEKPHITUI,
IUISL IBIMOBBLIX TPYO B hopme panuansHeix Kuprieit. [seneprbsie 060104KY ISt KUp-
MUYHBIX IEPEeMbIYeK U3roTaBINBaoTCs mmpuHoi 11,5 u 17,5 cM. Takas mpuHa no-
3BOJISIET YCTPAUBATH MEPEMBIYKY JUISI CTEH JIIOOO0I IMIMPUHEL.

JIg KOXXyXOB IU1s1 XaTI03M, @ TAKXKE [UJIS1 Pa3MEUICHUS pOJIbCTABEH M3I0TABINBA-
IOTCS CIIEUATBPHHE KepaMuYecKrue KaMmHu. [{iist ycrpoiicTBa OMMOPHBIX YacTel mepe-
KpHTHi Ha creHax uMmerotes L-obpas-

OB6o3HaueHue KnuMHKepa (NpuMep): HBlE KAMHU C 1M 6€3 JOIOIHUTETBHOM
Kupnuu DIN 105 — KMz36 — 1,8 DF TETUIOU3OJIALMY; ISl BAIOK U KOJIbIIe-
OsHauaeT MonHoTENbINA KNUHKEp, KIace BEIX aHKepoB g U-06pasHbix a1e-
MPOYHOCTM Ha CXaTne 36, Knace rnoTHoC- MEHTOB OHM TAKX€ MOTYT OBITEH ¢ WIN
™ 1,8 B thopmare DF 6e3 TETION30JSILMOH HOTO 3aIT0JTHEH IS
(/=240 mm, b =115 MM, h = 52 mm) (puc. 3.15).
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O060XKEHHBIE CTCHOBLIE KAMHM C PAa3TNYHbIMK 10~
BEPXHOCTAMH OBIBAIOT C [NAJKUMU WK LIEPOXOBATHI-
MU TTOBEPXHOCTSIMU, C MOBEPXHOCTSIMU ISl PYYHOIA
POCIIMCH M OKPACKU, € TTECYaHBIM HaITbUIEHUEM U 6e3
Hero. OHU M3rOTABIMBAIOTCS TIOYTH BCEX 11BETOB.

L1 IyMo3aliuTEel U3roTaBauBAIOTCS 000X KEeH-
HBIE CTEHOBBIE KAMHM, HAIIPUMEDP 3BYKOUIOJISALIMOH-
HB KUPIUY INIOTHOCTHIO 1,6—2,2 Kr/om®, akycTH-
YECKUI KUpnud ¢ OOJIbLIKM ITPOTIEHTOM ITyCTOTHOCTU
Y 3aI0JIHeHUS, 3SBYKOU3OJSIUOHHBIN KUPIMY C ITpo-
LIEHTOM HYCTOTHOCTU JI0 54% ronepe4yHoro ce4eHus.
BTU KUPIUYM [TOCJIONHO NMOCTe YKIaIKH 3aronHsII0T-
cs pacTeopoM (puc. 3.16).

3.2.1.6. Kepamuueckue kamenHwle uzdeaus

KepaMuueckrue kaMeHHBIC U3EAMsI U3TOTABIUBAIOT-
Csl U3 DIKHBI, KBApIeBOroO Iecka 1 HeGOJbIIOro po-
LIEHTa MoneBoro mrara. [locie npuroToBneHus, CMe-
wrBaHus U (GOPMOBAHUS MaTepral OOXUTaeTcst Npu
Temrieparype okosio 1050 °C. IMonyuyusrinecs uzaenus
— MOPUCTHIE U MOTYT KAaIMJUISPHO BCACHIBATE BOLY.
[ToaToMy NOBEPXHOCTE MOJIYYAET [1PU BTOPHUYHOM 00-
XKWre rasypb. 91a miasypb MOXET OBIThH NPo3payHa U
HENpOo3payHa, a TAKKE MOXKET ObITh OKpAIeHa C IIOMO-

DopMOBaHHbIN
(buirypHbIi)
Kpnny

Kowyx onsianoan  Kupnwanas

W porbCTaBeH nepembiyka

Obonoyka
B (hopve WU

Wagerve ceve-
Huem B chopme L

Puc. 3.15. CrnenyaibHBIE KUpP-
MUY U JUTsST OCODBIX Heneit

L0 OKUCTIOB METAJUIOB. I 0TOBBII 000X XEHHBII KepaMUJYECKIii MaTepyal Ha3biBaoT
KepamMu4ecKM KaMeHHBIM u3nenuem. Kepamuieckne kaMeHHBIC U3/IeNusi B BUIE 00-
JINLOBOYHBIX ITTUTOK MMEIOT € OAHOM CTOPOHHI MOPUCTYIO TIOBEPXHOCTH € BBICOKUM BO-
JosocrpustueM oconee 10% maccsl. BeneacTsyre 31oro ux criocoGHOCTD ApXKaThCs Ha
MOBEPXHOCTU JIPYTOro MaTepualia O4€Hb BBICOKA, OMHAKO WX MPOYHOCTh U XUMUYEC-
Kag CToMKOCTh HUXe. M3 xepaMuyeckux KaMHel M3rOTaB/InBaIOTCsl B OCHOBHOM CTe-

HOBBIE OONMUILIOBOYHHE NMIUTKYU (puc. 3.17).

Pazmyaror mo DIN 18155 Gespie TUIMTKY M TIIAT-
KM L[BETa CIOHOBOM KOCTM, & TaKXKEe MaloJIMKOBHIC
WIMTKU. Kpome Toro, MMerTcsl IIIMTKYU € OJIHOTOH-
HOW TJIasypbl0 W LIBETHHIE IVIa3yPOBAHHbIC TIMTKU.
Benbie 1 1BeTa CIOHOBOI KOCTU ILIUTKU UMEIOT Gec-
LIBETHYIO WJIM INOKPBIBHYIO (KEJITYIO) ra3ypb. Matio-
JIUKOBBIC IUIUTKY MMEIOT IBETHYIO IOKPBIBHYIO TJia-
3Ypb ¢ OIECTSAIEe, MATOBOI MM KpUCTAITUYECKO I10-
BEPXHOCTRIO (puc. 3.18).

3.2.1.7. Kepamuueckue kamennbvle uzoeius

Kamennnie KEpaMHUUCCKHE U3NCTUA COCTOAT U3 IJIIUHBI,
KBapiLeBoro necka 1 roJieBoro mnara. HOMOJIOTLIC,

Puc. 3.16. YcTtanoska mwnugo-
BaHHBIX 3aITOJHSEMBIX KUPITHAY-
HEBEIX KaAMHEH B IIyMO3allMTHOM!
CTeHE
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Puc. 3.17. CreHoBEI€ TUIUTKHU
KaK KepaMHU4YecKne KaMeHHBIC
V3ICITNA

Pue. 3.19. KapanuzanyoHHEIE
TpYObl U3 KaMEHHOTO KepaMu-
YECKOTro KaMHA

CMEINaHHbIE ¥ OT(POPMOBAHHBIE CHIPHLEBBIC MATEPHUAITBI
OOXKHUTAIOTCST IO CIIEKaHUs TpU TEMITEPAType OKOIO0
1300 °C B Teyenue tpex aHeit. [Ipu noceirike rosapeH-
HOI1 CONBIO niepe 0GXUroM KaMEHHbIE KEPaMITYECKIe
U3eIus TPUOOPETAIOT NIA3YPOBAHHYIO ITOBEPXHOCTH.
[ToBepxHOCTB IMPU ITOM CTAHOBUTCS TBEPAOH U YCTOM-
YUBOU 1ipoTUB ucTUpanus. [lonyyaT METKo3epHUC-
TBIW, OYEHDb IUIOTHBIN U TSKEJIBIH KepaMUYeCKui Ma-
TepUal, YCTOUYUBBIU NIPOTUB XMMUYECKUX BO3IEU-
cTBuii. KaMmeHHbIE KEpaMU4YECKHe U3NEIIU UMEKT
OYeHL HU3KOE BOJOTIONIONneHue, He bonee 3% 1o Mac-
ce, ¥ MO3TOMY CYUTArOTCH MOPO30CTOMKUMU.

KamMennsie kepaMuyecKue U3NEIIHUST PUMEHSIOT
JUISI BOMOOTBOAHBIX TPYO Y 1IaXT, JUTSl BOJOIIPOBOIHBIX
PAKOBUH IUJIST TPSI3HOM BOMBI U XUMUYECKUX MaTepua-
JIOB B 1a00OpaTopusiX, 8 TAKKe ISl IUTUTKUA U COITYTCTBY -
OUMX OTGPOPMOBAHHBIX 3/1IEMEHTOB (puc. 3.19). TLiuT-
KW U3 KAMEHHON KepaMUKU OBIBAIOT T71a3ypPOBAaHHEIE U
HewazypoBaHHbie. OHY B OCHOBHOM TPUMEHSIIOTCS] B
Ka4YeCTBE IOJOBBIX [IJIUTOK.

Kananmzanuonneie TpyOb! M3rOTAB/IMBAIOTCS HOMU-
HatbHON nmpuHbl DN 100 — DN 1400 v anvHo# ot
1,00 mo 2,50 M. [l BomooTBEACHUS U3 TOMOB ITPHME-
HSIOT B OCHOBHOM TPyObl HOMWHATLHOU TITMPUHBI
DN 100 — DN 200. Onu cHabxaloTcs yCTaHOBJIEHHBI-
MU Ha 3aBOJIE IIOPOTOBBIMU YIUIOTHEHUSIMU (COS/TMHU -
TesibHble MyQThi THIa L), 9TO6B Ha UIolagKe MOXKHO
ObLIO OGECTIEYUT ITIOTHOE 1 IOJITOBEYHOE COENIMHEHUE
1pyO. Ipu BABrEKKE KOHLIA TPYOBI BMYGTY I1aCTMACCO-
BBIC TIOPOTY WJIU TYOHI MPUXUMAIOTCs K TpyOe u co-
3[aI0T TaKUM O0OpasoM ILIOTHOE COEIUHEHUE (CM.
puc. 3.19). Y 1py6 Hayunast ¢ DN 200 rioTHOCTh KaHa-
JIM3alMOHHOTO TPYyOOIIpoBOAa HOCTUTAETCS YILNIOTHU-
TEJIBHBIMU JIEMEHTAMU U3 CUHTETUYECKIX MaTepHasioB,
KOTOPBIE CUASIT KaK Ha KOHILIE TpyObl, TaK U B My(QTE.

3.2.1.8. Ozneynopuas eauna

OrneyrnopHast [IMHA N3TOTABIVBAETCS U3 TJIMHBL B CMECU € LIIAMOTOM.

IlamoT — nipeaBapuTENIBHO OOOXCKEHHAS TIIMHA, KOTOpasi B MOJIOTOM BUJIE ITOAME-
IIMBaeTCH K DIMHE, AN TOTO YTOOK! crenath ee Gonee Toleil. OGoXXEHHbIE KAMHH
I10CJIE 3TOTO CTAHOBSITCSI OTHEYCTOMYMBLIMU 10 Temneparyphl okosio 1700 °C. Onu ro-
ISTCS JUIst BHYTPEHHEH OOKIIAaIKY Ie4eii U JUTSI CTPOUTENBCTBA IeYHEBIX TPYO. Yeperiox
marepuana — IMopucTIii, IO3TOMY JUTSI OTHEIKY U3/IEIUi U3 HEr0 HeOOXO0MM TOJICTHIN
Genplii WM uBeTHoi cioil ¢apdoporoit masypu. C Takoii OTOENKON OTHEYIIOpHAas
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TJIMHA MOXET PUMEHSITLCST TS MOEYHEIX [OMIOHOB U
BOJIONIPOBOOHBIX pakoBuH (puc. 3.20).

3.2.2. Heoboscocennvie Kamuu

B kayecTBe CHpBS IS HEOOOX KEHHBIX KAMHEN CMe-
IUBAIOTCS 3ANOJIHUTEND, BSIKYIIEe U BONA JUIsl 3aTBO-
peHus cMecu. Teeprenue oThOpMOBAHHBIX 3aTOTOBOK
NPOUCXOAUT Ha BO3IyXe NPU UX CKJIAJUPOBAHUU WU
rpu 00paboTKe COOTBETCTBYIOUIMX 3aTOTOBOK B aBTO-
KJTaB€ IIpU BBICOKOM TEMIIEPATyPe PEryIupyeMbIM JIaB-
JIEHWEeM BOJSIHOFO Iapa.

ITociie 310ro KaMHU MOTYT YKJIaIblBaTHCS Ha MOA-
IOHBI, MOCTABJSITHCS HA CTPOUKY U TIPUMEHSITLCS JIIs1
kiaaku (puc. 3.21). K HeoGoXXeHHbIM KaMHSIM OTHO-

Puc. 3.20. MoeyHbI€ TIOIOHB!
M3 OTHEYTIOPHOM TJIMHBL

CATCS CWIMKATHBIE KUPHUYK, OJIOKH U3 TSKeIoro oe- a’é :é
TOHA, JIETKOOEeTOHHEBIE BJI0KM M Tra300eTOHHEIE BIIOKH. 2 : é § 2
Onpasxa

3.2.2.1. Cuaukammuutii Kupnuy e =>
JI71s1 M3roToBIeHus IIPUMEHSIETCS] MEJIKMIT KBapLEBHIi x
necok (Si0,) B kauecTBe 3aNOIHUTENS], @ B KaYecTBe Y [
BSDKYLUETo IpUMeHsieTcs: HeraneHas ussectb (CaO) B L N
¢opMe TOHKOI M3BeCTU (TOHKOMOJIOTOM U3BECTH). Cvewnsawe Tpeccosamve  Teepaewse

CMmemmBagye NpoM3BOAUTCS B MELIAIKe IIpUHYIN-

. p A 6anab p Cy Puc. 3.21. VsroroBneHue He-
TEJILHOTO NEeACTBUS WK B TaCHIIbHOM Gapabane. CIo- 5o verry panai
MOIIBIO MPECCOBAHUSI KAMEHHbBIE 3aTOTOBKHU F10JTyda-
10T CBOIO (DOPMY M X TOYHHIE pa3Mmepnl. [1pu TBepieHY B aBTOKJIaBe ITecyaHbIe YacTH-
LIbl COENMHSIOTCS C U3BECTHI0 B M3BECTKOBO-KPEMHUEBO-KHCIIOE coeiuHEeHuE (THApO-
CUNIMKAT Kaiblivg). TemnepaTrypa U JaBieHUE YCKOPAIOT TBepacHue. CUIUKaTHbIE
KaMHM [OCJIE BHEMKU M3 aBTOKJIABa MOTYT OTIPABJSIThCS Ha CTPOUKY 6e3 IOToIHU-
TEJIBHOU BBIIEPKKU M Cpa3y YKIaOblBaTbCsI B CTEHBL

CeoiicTBa CHITMKATHOTO Kupnuda HopMupyiotes o DIN 106. Kupruup umeror
cepo-0eIblii LIBeT, OCTpHIC TPAHN Y TOYHEIC PAa3MEpHhIL.

IIpounocts na cxatne. CHIMKATHBIH KUPITUY U3TOTABIMBACTCS TEX € KIAaCCOB
IMPOYHOCTU Ha CXAaTue, uTo 1 000X KEHHBIE CTEHOBble KaMHU. VX 0003HaYeHUe npo-
U3BOIUTCS! C HOMOLUBIO IIEYaTAHUS IIITEMITEIIST HA KaXIOM IByXCOTOM KaMHE MJIU C 110~
MOIUBIO MAPKUPOBKH 1{BETOM. 1{BeTa COOTBETCTBYIOT 0003HAYEHMIO CTEHOBBIX KUPITH-*
yeii (cM. Tabm. 3.5).

ITnomocrs. CunukaTHbie KUPIMYU NOAPA3NENSTIOTCs Ha 11 KiIaccoB 1o rioTHOC-
TH, KOTOpHIe JiexaT Mexay 0,6 u 2,2 kr/mm>.

MopozocToiikocTs. CHITUKaTHBIE KUPITUYU BCACHIBAIOT BOIY MEIJIEHHO, 3TO 3HA-
YUT, YTO OHU KATIMJUTSIPHBEL U HO3TOMY HE MOPO30CTOMKU. OBGIHUITOBOYHBIE KAMHM U
JIMLIEBBIE KAMHHM, TeM He MEHee, IeNaoTCd MOPO30CTONKIMI.
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Monxotenwie MyctoThbIe
KamHn KS kamum KS
8 DF (115) 8DF (115)

Kamennble M

OTONYCTOTHRIE

6noku KS onoku KS

Puc. 3.22. CunukatHeIe CTEHO-
BBIC KAMHU

Cmpoume/t bible Mamepua.isl

Pazmepst 1 GopMaTHI COINACYIOTCS ¢ MOIYJILHOM
CUCTEMO B CTPOUTENLCTBE U COOTBETCTBYIOT TEM, KO-
TOpBIE TPUMEHSIIOTCS 151 000X KEHHbIX KamHel. Jns
KaMHe# ¢ 1M OBaHHOU NMOCTENBIO pa3Mephl COracy-
I0TCS1 C TOJIMHOM 1iBa 1—3 M.

IlycToThl B CUJIMKATHBIX KUPIIAYAX HE SBIISIOTCS
CKBO3HHIMU, 4TO OOYCIOBJICHO TEXHOIOTHER UX U3T0-
TOBJIeHUsI. OMHAKO OTBEPCTHSA JUTS 3aXBaTa U 3aXBaTHbIC
THe3/ia TIPOXOAAT Ha BCIO BBICOTY KAMHSI M MOTYT UC-
FI0JIL30BATRCS ¢ BepXHel wacT kamHust (puc. 3.22). OHu
IOJIXKHBI YCTPAMBATLCS BO BCeX KAMHSIX HAYUHAS ¢ QOp-
mata 2DF.

Honnorensie cuumkarabie Kupmrun (KS) Onipator
oecniycrorHeiMU opmaToB DF — 5DF. Hx ceyenue
MOKET ObITh YMEHBIIEHO MYCTOTAMU NIEPIIEHIUKYIISIP-
HO rnocTenu He Gosee yeM Ha 15%. 3axBaTHble OTBED-
CTUST BO3MOXHBI.

[ycrotensie cunukaTupie kupomau (KSL) npu
dopmarax 2DF — S5DF, kpoMe 3axBaTHBIX OTBEPCTHIM,
MOTYT UMETH ITyCTOTH Goniee 15% ceueHus nepreHm-
KYJISIPHO TTOCTEITU.

Cunnxkatupie 0noxu (KS) — 310 KaMHU BBHICOTOU
cerite 113 MM ¢ ocnabieHreM cedeHus TIePIIeHINKY-
JIsipHO TIoCTeNM Hke 15%.

Cunukatosie mycroTensie 0moku (KSHbL) — 310
KaMHHU BBICOTOM CBHILIE 113 MM € ocnabnenuem ceye-
HMS NEPHEHANKYJISIpHO nocteny bonee yem 15%.

CunukaThHpie KaMHI €O uu()OBAHHONH NOCTENHI0
(KS(P)) — 310 mOJTHOTE/IBIE KaMHM, BIIOKT U IyCTOTe-
Jibie OJIOKU, KOTOpPHIE YKIAIbIBAIOTCS HA TOHKUI pa-
CTBOPHBIN 111OB.

JLnd yviie Boit KUPIUYHO KIaJKy UMEIOTCS MOPO-
30CTOMKHME CUIIMKATHBIE KUPITAYH.

Cunmkarhnbie KUPIYH 119 HapyKkabix cred (KsVim) —

3T0 KaMHU, COOTBETCTBYIONINE MO MeHbiieil Mmepe 12-my kinaccy mpouHocty. OHU U3-
TOTABIUBAIOTCH € IycToTamMu U 6e3 Hux ¢opmaTos jio SDF.

Cumxamible 00muuoBoynsie kupomau (KsVb) — 310 KaMHM, COOTBETCTBYIOIIUE KaC-
cy npoyHoctu He MmeHee 20. K HuM npeabsBisiioTcsl NOBBIIIEHHBIC TPeOOBAHUS OTHO-
CUTEJIEHO MOPO30CTOMKOCTHU, K OTCYTCTBHIO BBICOJIOB, K U3BMEHEHMIO 1{BETA 1 K OTKJIO-
HEHUSIM pa3MEPOB OT CTaHIapTa.
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Jlis paumonaasHoi 061MIOBKY Ge3
pacTBOPHBIX IIBOB CUJIMKATHHIE KAMHU
HaunHas ¢ popmata 4DF u Bolie Ha 60~
KOBBIX CTOPOHAaX CHAGXEHb! podhuin-
POBKO «umoHKa u nas». [loatomy npm
3aKa3e KamHeii JUisi 0603HaYeHUs CTHI-
KOBOYHOIi IrpaHu 3a KpaTkKuM o0o3Ha-

(npumep):

0O6o3HaueHue CUITMKaATHOrO KaMHS

CunukaTHbii kameHb DIN 106 — KSL —
6-—1,2-3DF

O3Ha4aeT MHOrOMNyCTOTHLIN CUNMKATHLIN
KaMeHb, KNacc NpoO4YHOCTU Ha cxartue 6,
Knacc nnotHoctu 1,2 B opmare 3 DF
(I=240 Mmm, b= 175 Mmm, h= 113 MM)

yeHueM ¢opmara B CKOOKax yKashiBa-

€TCsl TONMUHA CTeHbI. DTU KaMHU 0b6o3HavaTcst 6yksoit R (puc. 3.23).

Ha o6uiuHoM ciioe pacTBopa yKianusaoTcs Kamun KS-R BeicoToit 113 My, a Tak-

xe onoku KS-R u mycrorhsie 6moxku KSL-R BricoToM
238 Mm.

Ha ToHkoM ciioe pacTBopa yKIaabBaloTcs numdo-
pannble KamMan KS-R Bricoroit 124 My, a Takke Kpyn-
HoopMaTsie numgopanupie Kavan KS-R u numdgosan-
Hbie mycToTasie 00k KSL-R BricoToii 248 Mm.

N3BecTKOBO-NIECYaHDIE (CHIMKATHbIE) CTPOUTEIBHBIE
INTHl WypuHON 115 MM ¢ npo¢uIMpoBKON TOHKKX
TpaHel «IINoHKAa U 1a3» YKJIaABIBAIOTCS Ha TOHKUIA
CJION pacTBOpa, KOTOPHIN NPUMEHSIETCS TAKKE U B BEP-
TUKaJIbHBIX I1BaX.

CunukaTable nanenbhbie 3nementsl (KS-PE) no-
CTaBJISIIOTCS] KaK CTEHOBBIE 3JIEMEHTHI CO BCceMU T060p-
HBIMU 3JIEMEHTAMH U C COOTBETCTBYIONIMMU ILIaHAMU
ux yknaaku. [Ipeanodyutalorcst 3leMeHTh KJIacca rioT-
Hoctu 2,0 u knacca npoyHocty Ha cxatue 20. Kpome
OOBIYHBIX TONINWH CTEH UMEIOTCS 3JIEMEHTHI JUIST TOJ-
e crer ot 100, 150, 214 u 265 M.

CwHKaTHBIE KAMHM — KBAJIPO — 3TO KAMHU, COOT-
BETCTBYIOIIE MOAYMIO 125 MM, KOTOpbIE TTPUMEHSI-
IOTCS IJisi MEeXaHU3UMpPOBaHHON ykiagku. Kpome
OGBIYHBIX TOJILMH CTEHBI OHU MOTYT UMETh LIUPUHY
150 u 200 MM, KTacc nMpoYHOCTH Ha cxatue 12 u 20 ¢
ruiotHOCTEIO 1,8 1 2,0 kr/nm?.

Cunukatnsie (hopMOBAHHBIE KAMHM — 3TO CUJIM-
KaTHBIE COOPHBIE MEPEeMbIYKU IS IEPEKPBITUS TIPO-
eMoB 1o 3,0 M B yucrtoTe, mupuHoi 115 u 175 MM, a
TaKKe IBEJUIEPHbIE CHUIMKATHHE 3JIEMEHTHI JIJTST paM-
0astoK, nepeMbldeK 1 LIUIUIOB, HalpuMep Ha JIULEeBOI
KJIagKe.

CnemuaibHple CHIMKATHBIE KAMHM — 3TO, HAIIPU-
Mep, BHYTpeHHHE OGJIUIIOBOYHBIC KAMHU, IIPOMBITIT-

8 DF (119)

WnudoBanHbIn
KameHb KS-R

495

625

&Sy

Q/

ManenkHbIH KameHs KS

Puc. 3.23. CWIMKaTHBIE KaMHU

)
4
’%&\/ /73

MHCTannaLuoHHbINH
¥ameHb K

3pykonornotatoumi
KameHb KS

Puc. 3.24. CrienyanbHpie Cym-
KATHBIE KaMHH
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(npumep):

TONWWHBI CTEHLI 240 MM

Ob6o3HaueHne CUNUKATHOFO KaMHH

KS L-R (P) — 12 - 1,2 - 12 DF (240)
OsHayqaer cunuKarHeIA MycTOTHLIA 6ok .
¢ GOKOBLIMM FPAHSIMN «ILMOHKA — Mas», 00OKJIaJIOK OKOH M [Bepeil MK YINOB
WIMGOBaHHbLIA Ha TOHKOM Crnoe pacTeopa, CTEH, 3BYKONOIIOMAI0WNE KAMHU, &
Knacc NMpo4HOCTU Ha cxartune 12, knacc
nnotHocTu 1,2, ¢opmar 12 DF gna

JICHHBIE OONIULIOBOYHBIE KaMHH, YIJIO-
BBHIC KAMHU JUTSI CTEHOBBIX YIJIOB B 45° 1
135°, oCTpOYronbHbBIC WKW 3aKPYIJICH-
HBIC YIJIOBHIE KaMHU 1 OOJIULIOBKU

TaKXe MHCTAUISIHUOHHBIE KAMHU CO
CBEPJIEHUSIMU AJIS CKPHITON 3/1EKTPO-

npoBogku (puc. 3.24).

Jlst 0BNMIIOBOYHOM CTEHOBOI KJIAIKKM UMEIOTCS KaMHM ¢ (ackoit Ha JIMIeBOM
rpanu (ausaitH KS). B 3Toii muesoil Kiaake He BUIHO PACTBOPHOIO 1Ba, OJHAKO
dacka non 45° o6pasyeT TeHb, CO3MAIOIIYIO YNECHEHUS KIIAOKI.

3.2.2.2. Hopmanvuble bemonnble KamMHU

CyIecTBYIOT HOpMUpYeMbi€ OETOHHBIE CTEHOBEIE KAMHU M HEHOPMUPOBAHHBIC CTE-
HOBBIE OETOHHBIE KAMHM, KOTOPBIE, OTHAKO, JOITYCKAIOTCS B KAYeCTBE CTEHOBBIX KaM-
Hel B KaYecTBe HOpMaJIbHOTO GEeTOHa OpraHaMy CTPOUTENLHOTO Haa3opa (puc. 3.25).

HOPMWUPYEMBIE CTEHOBBIE KAMHW N3 BETOHA

CreHoBble KaMHu 13 BGeToHa
(HopManeHbI 6ETOH)

‘— Hopmupyemele
CTEHOBLIE KaMHU
no DIN 18153

—— HeHopmupyembie,
HO ponyckaemble
opraHamv cTpou-
TENLHOIO Hagsopa
CTEHOBLIE KaMHU

Puc. 3.25. HopmanpHbie 6eTOH-
HbIe KAMHHU

Puc. 3.26. JInuesas creHoBas
KJlagka 13 GETOHHBIX KaMHeE

CreHoOBBIE KAMHU M3 OETOHA W3rOTABIVBAIOTCS B
BuUIE IyCTOTHEBIX O610KoB (Hbn), nonnoTtensix 6GI0KoB
(Vbn) u noymHoTenbIXx KamHel (Vn), a TaKKe B BUIE
KaMHell 1 GJIOKOB Ui HapyxXHbix cteH (Vm 1 Vmb)
(tabi. 3.7).

OOMYCKAEMbIE OPTAHAMW CTPOUTENBHOT O
HAO30PA CTEHOBbLIE KAMHU N3 BETOHA

CTeHOBBIE KaMHH TOIXONAT JIJI1 BHYTPEHHUX U Ha-
PVXHBIX cTeH. OHM YacTo IIPHUMEHSIIOTCS AN JINLEBOMI
KJIAJIK/, HATIPUMED I1PU JIBYXCIIOMHOW KaIKE IS BO3-
BE/ICHUSI HAPYKHOTO ¢Jiost (puc. 3.26).

Oco0beHHOCTAMY 3THX KaMHE SBJISIIOTCS, HATIPU-
MEp, UX LIBET U CTPYKTYpPa NX HAPYKHOI1 IOBEPXHOCTHU.
DTO yIUTHIBAETCH YK IPU UX H3rOTOBJICHUHU, HAIPH-
MEp € ITOMOIIELIO COOTBETCTBYIOIIETO BHIOOPA LIBETHO-
ro recka ¥ npupoaHoro 1mebHs (puc. 3.27). Takxe u
Ipy JOGABICHMI KPACSIIYX CPEICTB U L{BETHON KAMEH-
HOM MYKU MOXHO CO3[aTh TOT WA MHOW L[BET KaMHSI.
B kagecTBe BSIKYIIEro B OCHOBHOM HCITOJIB3YETCs Ge-
JIBIA LIEMEHT.

CaoiicTBa 3THX IOIYCKAEMBIX OpraHaMM CTPOWi-
HaI30pa CTEHOBLIX KAMHEI OIpeneisiioTCs UX Mprume-
HeHueM. MIx HapyxHasi IOBEPXHOCTh MOXET ObITH
TIIagKoM, NopucToli, rpy6oo0pe3Holt, 3aKeIe3HEHHOH
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Tabnuua 3.7. CTeHoBbIe KaMHU 3 HOPMATTLHOTO GeToHa

Kparkoe | Knacc Knacc Bo3MOXHbIe pasMepsl B MM
HavMeroBaHue ogosHa— mor- | Sg?:; o © i i N%%OB_F OCO6GEHHOCTH
ueHve | HOCTU [0 e | AMHA (uMpuHa | BeicoTa
MornHoTensie Vn or14 | or4 240 115 52 bes nycror
ki no o 300 | 145 71 | orDF | u oteepcryii,
2,4 28 365 175 95 | mo h=115 mm
490 240 113 10 DF
z.B. NF 300 115
365
KamHu pns vm or16 | 076 190 90 52 bes nycror,
HapyXHbIX o no 240 100 71 orDF | h 2238 mm, nuue-
cren @ 24 48 4% | 115 95 | no Bas CTOpOHa Mroc-
N’ 140 113 | 16 DF | kas, rpy6opaspes-
190 115 Has unu o6pato-
z. B.3DF 238 TaHHana Ha 3asofe
MNonHotensie Vbn or14 | or4 245 115 175 Bes nycror,
o no 305 175 238 | ot 4 DF | 175MM<h<238 MM
2,4 28 370 240 oo
495 300 20 DF
365
Vmb or1,6 [ oT6 190 90 175 C nyctotamu
oo oo 240 100 190 or DF | 175MmM<h<238 MM
2,4 48 290 115 238 Ao nvueBas CTopoHa
490 140 16 DF | nnockasn, rpy6o-
190 paspesHas unu
240 o6paboTaHHan Ha
z. B. 6 DF 3asope
MycToTHble 1KHbn | or0,9 | or2 495 115 238 8 DF | OtopHo# (1K)
Groku @ 1KHbn | po no 495 175 238 | 12DF | [o wectn nycrot
> 2KHbn | 2,0 12 370 175 238 9 DF_| (6K),
495 240 238 16 DF | h =238 mm
II! 370 240 238 12 DF
2K Hbn 305 240 238 10 DF
3K Hbn 245 240 238 8 DF
% B, aKHbn 4K Hbn 495 | 300 | 238 | 20DF
> 370 300 238 15 DF
< b<l> 245 300 238 10 DF
<bd>d§> 3K Hbn 370 365 238 | 18DF
< 4K Hbn
| 5K Hbn 245 365 238 12 DF
4K Hbn
5K Hbn 245 490 238 16 DF
z. B. 3K Hbn

WK ONIECKOCTpYyEeHHOM. BriBaioT Gernble 1 1IBETHBIE KAMHU, TIPUYEM MOTYT [TOCTABJISITh-
Csl ITOYTH JIIOOBIE 1[BET2 OT KOPUYHEBOTO yepe3 KpacHH i 1o Oejioro. KaMum npenriod-
TUTEJTBHO N3TOTaBIMBAIOTCS KJIaCcCoB NMpoyHOCTH Ha cxatue 12 u 20. [iig napyxHOM
KJIaJIK1 PUMEHSIIOTCS. MOPO30OCTOMKIE KaMHU, KOTOPBIE IIPU 0COGOM COCTABE ChIPhsi
MOTYT OBbITh TAK3KE YCTOUYMBHI [IPOTUB BHICOJIOB.

Pasmeps1 GeTOHHBIX KAMHEH COOTBETCTBYIOT BOCBMEPUYHOMY MOMAYIIIO IUIST HA-
3EMHOT0 CTPOMTENILCTBA. KpoMe TOro, oHu MOTYT COOTBETCTBOBATH TAKXKE JIeCSITepHUY-
HOMY MOJIYJI¥O IIO MOAY/ILHOI CHCTEME.
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Puc. 3.27. Ilpuponusiii mebeHb
DPa3IMYHBIX HBETOB

Puc. 3.28. betoHHBIe KAMHU

Puc. 3.29. 3anonuurens s
JIeTKOro O6ETOHA

C nioMoribio nonHoTenbix kamueil (Vn) 1o BEICOThE
115 MM MOXHO KJIacTh CTEHBI ToONIuHOHU 115 u
240 mm. peanogtuTeIbHO [T 3TOTO UCIIOIL30BATh
kamuu ¢opmaros 4DF u 6DF. Hapsiny ¢ 3tum nme-
IOTCS KaMHU u3 GeToHa My cTeH TtommummHoil 90,
100, 140 @ 190 MM pa3aM4HOM [UIMHEI U BBICOTHI.

IMonnorensie 0ok (Vbn) — Ges mycToT, UMEIOT
BhICOTY OT 175 1m0 238 MM (puc. 3.28).

B kauecTBe cnenmabHbIX KAMHE#H NOCTaBIsETCS
OOMNBIIOE YHCJ10 KAMHEH, Ha3blBaeMbIX OETOHHBIMH 13-
IeNsIMM, JIJTS1 pas3/InaHbIX HEJIel MPMMEHEHUST, Harpy-
Mep, KaMHU, 3aBeplialoilue KJIaaKy, CKOIUEHHHE 1
3aKpyNIEHHBIE YITIOBbIE KaMHW, KAMHHM JUIS CKPHBITOI
TIPOBOIKU, KAMHM JUJTs1 KApHU30B, KAMHH JUIS TOAOKOH-
HUKOB, & TakKXe nepeMblyky. beToHHBIE KaMHU 9aCTO
NPUMEHSIIOTCH KaK Opycuyarka JIisl MOCTOBHIX, IIPUYEM
OHHM MOTYT ObITh pasJIM4HOM (DOPMEL.

3.2.2.3. Jlezkobemornnbie Kammu

JlerkobeToOHHBIE KaMHY U3TOTABIIMBAIOTCS JUISL HECY-
[IUX ¥ HEHECYLIVX BHYTPEHHUX U HAPYXHEBIX CTEH, a
TaKKe B KAYECTBE 3aTIOJJHEHUS ITEPEKPBITUI, TUINT I1€-
PEKPHITHIA U COOPHBIX 3TIEMEHTOB.

J171s1 maroroBaennsi 6epyT MOPUCTHII 3aIIOJTHUTENb.
On moXeT 6BITH U3 npuponHoii nemssl (NB), kak
IIPpUPOAHBINA 3aIlOJIHUTEb, U U3 BCITYYEHHOM TJIMHBI
(kepamsuta) (BT), Kak HCKYCCTBEHHO U3IrOTOBJICH-
HbIl1 3amoNHUTENS (pUc. 3.29). Kpome Toro, B Kaye-
CTBE 34IOJHWTENS MOXHO NPUMEHSATH NTOMEHHBIH
IILJ1aK, KUPIIMYHKBIH 00l ¥ TaBOBHIN LLIaK. B KagecTBe
BSIXYIUETO MOXHO NPUMEHSITH HOPMUPYEMBIC 11€MEH-
ThI UJIA BSEXYIIME, TOMYIICHHBIC OPraHaMu CTpOMHAI-
3opa. TBepaeHue TIPONCXOIUT Ha BO3AYXE WU B ABTO-
KJIaBax € MOMOLUBI0 BOJSTHOTO [apa 1o NaBICHUEM.

Ipu TBEpACHUM Ha BO3MYyXE JIETKOOETOHHBIC KAMHHM HAaOHMpaloT CBOI0 MUHUMAJIBHYIO
IMPOYHOCTE HA CXaTue Yepes 28 mHei.

CsoiicTBa 1erko6eToHHbIX KamHel HopMupyores no DIN 18151 u DIN 18152.

IInornocts. Cymectsyer 11 KiaccoB IIOTHOCTU, KOTOpHie Jexat Mexay 0,5 u
2,0 kr/onmM®. DTo OCTUTAETCS € NOMOIIBIO OYEHB NOPUCTOTO 3anonuuTens. Boxyee
00BOJIAKMBAET 3aIOJTHUTENb ¥ YMEHBIIAET TEM CaMbIM KAITMJUISIPHOE BCAChiBAHUE, TAK
YTO KAMHU MEHEBIILIE IOTNOIAIoT BoIy. Jlerkobetonnsie KaMHM, KakK MPaBuilo, He Co-
31a10T BHICOJIOB B Kianake. OHU UMEIOT LIEPOXOBATYIO II0BEPXHOCTh, CO3IAMIIEYIO X0~
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polee CleruieHue co mTykarypkoi. [Inockoornuiu-
¢oBaHHBIE Ha IMOCTENILHBIX MOBEPXHOCTIX KAMHH MO-
IyT YKIageBaThesi 6e3 pacTBopa Hacyxo (c. 337).

IIpoynocTs Ha cxkatne. JlerkoGeToHHBIE KaMHU
M3rOTABJIMBAIOTCS B KJIACCAX MPOYHOCTU HA CXATHE OT
2 no 20.

Pazmepst. Pazmepnr TETKOGETOHHBIX KAMHE, KaK
MPaBUIO, COOTBETCTBYIOT BOCBMEPUYHOMY MOIYJIIO
(1/8 M). OmHako 31O 3aBUCUT OT BuAa Kiagku. [pu
KJIaJIKe Ha HOPMAJTLHOM WJIU JIETKOM PacTBOPE CIIeIyeT
YYUTBIBATH TOMIMHY 11Ba oT 10 go 12 MM, Iipu Kiag-
K€ C TOHKMM IITBOM TOJILMHA 1ITBa TOJBKO 2 MM. [lpu
KJIaKe HacyXx0 HalO TAKXE YYUTHIBATH ABYXMHILIU-
METPOBBIN JOITYCK.

PazimnyaloT roJIHOTEJIBIE KaMHU, FI0JIHOTENRIE 6J10-
KM U IyCTOTHBIE OIIOKH.

INHonsorensie kamau (V) — 370 JIETKOOETOHHBIE KaM-
Hu 6e3 nyctoT BeicoToil 10 115 MM. Ha TEIYKOBBIX CTO-
pOHAX OHU MOTYT OBITH IJIOCKUMU UM C BBICTYIIaMU
(J1060BHIMY IITIOHKAMW) UK ¢ MPothunupoBKOHi
«UIIMOHKA-TIa3» ¥ MOTYT UMETh Npopesb (LUIWL) T
3axsata (puc. 3.30).

[Monuorensie 6noku (Vbl) — 310 Nerko6eToHHBIE
KaMHU 0e3 nycToT BeicoToi 238 mMm. Ha BepTUKaIbHbIX
(TBIYKOBBIX) CTOPOHAX OHU MOLYT OBITh ITPOGUIUPOBa-
HBI TaK X€, KaK U NOJTHOTEIIbIC KAMHMU.

Honuorensie 65oku co uummavu (Vbl S) umeror Ha
OIMHAKOBOM PaCcCTOSIHUU IIPOXOISIHe Yepe3 BeCh Ka-
MEHB [IPOpE3Y LIUPHHOMN OKOJIO 1 MM.

[oanorenpie OJOKH CO ULIMNAMH M YIyYIIEHHBIMH
Temno3amuTabivu coiicTBamu (Vbl S-W) umeror cme-
[IEHHBIE OTHOCUTEIIBHO JPYT APYTa LLIALBI, KOTOPHIE
HE JIOJDKHBI MPOXOAUTE HACKBO3B IO BCeil BbICOTE O110-
Ka, 9TOOBI IPU KJIaJIKe OCTaBAMCH 3aKPHITHIE MYCTOTH!
¢ BoznmyxoM. JIyst Takux KaMHel MOXKHO B Ka4eCTBe 3a-
[MOJIHUTEJIS NIPUMEHSATh TOJIBKO MPUPOAHYIO NEeM3y
(NB), kepamaut (BT) nim ux cmece (NB/BT). O
KaMHHM M3TOTABJIMBAIOTCS TOJIBKO KAACCOB IUIOTHOCTU
ot 0,5 10 0,8 (puc. 3.31).

Iycrorhbie 6noxn (HbI) — 3170 KaMHU M3 JIETKOTO
GeToHa ¢ IyCTOTAaMU MEepHeHAUKYJISIPHO MOCTEIU.

h
‘

S

dopmMaTsl
DF -10 DF
Ornnyaoimecs pasmepel B MM
dopmar { b h
1,7 DF 240 115 95
3,1 DF 300 145 113
6.8 DF 490 240 95

Puc. 3.30. JlerkoGeToHHBIE TTON-
HOTEJIBIE KAMHM

DopmaTsl Paamepbt B MM
BDF { b h
6 DF 245 175 | 238
305 240
no 370 300
495 365
24 DF 490

Puc. 3.31. JlerkoGeToHHEIE 110N~
HOTEJBIC OJIOKH

3K Hbl

>

3 27
RN <

Gopmartk! Paamepbl B MM
B DF { b h
8 DF 245 175 | 238
370 240
file] 495 300
365
24 DF 490

Puc. 3.32. JlerkoGeToHHBIE TTYC-
TOTHBIE OJIOKU
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CymecrByoT ogHonyctotHbie (1K) xkamum u 1o mectunycrorueix (6K) kamuein
(puc. 3.32). [lycToTsl MONXKHH OBITH PABHOMEPHO PacIpefic/ieHbl IO BCEMY CEYEHHIO
KaMHS ¥ CMeIIIeHbl OTHOCUTEIBHO ApyT Apyra. IlyCToTh YMEHBIIAIOT BEC CTEHBI, U e
TEIUIO3ALUTA TIOBHIIIaeTCsA. Ha BEpTUKAJIBPHBIX CTHIKOBHIX IVIOCKOCTSIX MOTYT OHITH
OTIPOMUAMPOBAHEL TOOOBLIE IINMOHKY WIH «IIITOHKU-11a3bl». ITyCTOTHEBIE GII0KT MO-
IyT ObITh KiaccoB moTHocTH oT 0,5 1o 1,4 1 KI1accoB nNpOYHOCTU Ha cxatue 2, 4, 6 1 8
(cM. puc. 3.32). IyctoTHEE O6JI0KM MOTYT ObITh Ha 3aBOIE OCHALLEHBLI HEIIPEPHIBHBIM
cioeM Teruronsorsiiyn. OH ycTpoeH TakuM 06pa3oM, YTO 33 CYET TEIIOU30JISILIMOHHO-
ro CJIOS MOJIy4aeTCsl MHOTOCIOITHOE CTPOEHUE CTEHOBOrO KamHst. I1py 3TOM Ha Hapyx-
HOI CTOpPOHE KJIAJAKN 00pa3yercs poBHAS OCHOBA [UIS IITYKATYpPKU.

3.2.2.4. Kamnu uz nopucmoeo bemona (2a3obemonnuie 610KU)

%K TIOPUCTOTO OeToHa M3rOTaBJIMBAIOT HE TOJIEKO CTEHOBHIC KaMHH, HO TaKK€ U I1a-
HEJIBHBIE 3JIEMCHTHBI, KPOBEJIBHbBIC IIJIUThI U ILTUTHL HCperbITHfI, C60prIC CTE€HOBBIC
MaHeIM BbICOTON Ha 3Tax, a TAKXKC apMUPOBAHHBIC CTCHOBBIC ITaHEIM 1 IIJTMTBIL.

U3roTOBINEHNE

ITopucThiit 6eTOH (ra300eTOH) CMEIUBAECTCS U3 LIEMEHTA WJIA U3BECTU, MEJIKO3EP-
HHCTOTO W TOHKOMOJIOTOTO KBapleCOAepXKaIllero eckKa, BOpl 3aTBOPEHUS U II0PO-
obpasosarest. [Tociie 3Toro cMech 3aroNHsIeT OT/IMBHEIE
r— Liewers dbopwme! (prc. 3.33). Bopa 3aTBopeHMs TacUT N3BECTh, 1
opoo0pa3oBaTe/ib N3 TOHKOMOJIOTOTO &IIOMUHHEBOTO
IOPOLIKA COEIUHSIETCS ¢ U3BeCTeConepXailiei (1enoy-
Hoii) Bopoii. [1pu 3ToM 0Opasyercst Bomopoll, KOTOpbii

Egg:gg; i BCITyYMBAET CBEXMi1 OETOH ITPY IoJave TEria u oopasy-
Boga eT MEeJIKHe NTopbl guameTpom jio 1,5 mm. Paspesannsie 1o

. === ¢opMaTy KaMHU OTBO3STCS B ABTOKJIABHYIO Kamepy JUIs

Cummmve WP TBEPACHMS ¥ IIPH ITOMOILM BomstHoro napa pu 190 °Cu

5 niof gasnenueM B 12 6ap Habupalor nmpoyHocTs. [locie
3TOr0 KaMHM MOXHO YKJIA[IbIBATD.

Porve [
B bopMbI e

Ceoiicta. CgoiicTBa 123006 TOHHBIX KaMHEUN HOP-
Mupyiotcs no DIN 4165.

IIpounocts Ha cxatue. I'a300eTOHHBIE KAMHU 10—
CTaBJISIIOTCA KJIACCOB MPOYHOCTH Ha cxartue 2, 4, 6 u 8.
MapKupoBKa IIpOM3BOIUTCS IO MEHBIIEH Mepe Ha
KaxzoM 10 KaMHe € ITOMOIIBIO KPacKu, a TPy IakeTH-
@ poBaHWU KaMHEH — Ha YIIAaKOBKE WK Ha CONMPOBOIM-
TEIHLHOM YITaKOBOYHOM JIUCTKE.

ILnornocts nexut mexay 0,3 u 1,0 xr/om?. Brico-
KU IIPOLIEHT IMOPUCTOCTH, HanpumMep 80% oObeMa npu
mwrorHocTU 0,5 Kr/AM®, NOBBIILAET TEILIOM30JINPYIO-
Puic. 3.33. MsroTopnenue kavM-  UYIO CIIOCOGHOCTD. KamHu u3 razobeTroHa He MOpo30-
Heil u3 razoGeToHa CTOMKM ¥ [MO3TOMY JOJIXHBI 3alIUILATHCS! OT BHIBET-

"

Teeppenue Ompaska




3.2. HckyccmeenHble KAMHU

pUBaHUA, HAIPUMEP C ITOMOIUIBIO IITYKATYPKU, I10-
Kpacku, oonuiiopku. KaMHU U3 ra3o6eToHa MOXHO
JIETKO 00pabaTbiBaTh, HAIPUMEP NUIUTb, CTPOTATL U
CBEPIUTD.

PA3MEPLI, ®POPMATHI

KaMHu MOTYT M3roTaBIUBaTHLCS OY€Hb TOYHO IO
pasmepam. MIx pasmepsl 3aBucsT OT ux ykiamku. [pu
KJIaIK€ Ha HOPMaJIbHOM UWJIH JIETKOM PacTBOPE CNIEIyET
YUUTHIBATH TOJLUHY 11Ba 1—1,2 cm. [1pu npuMeneHun
TOHKOPACTBOPHOTO CJI0SA ITOCTATOYHO YMCHBILCHUE
pa3MEPOB OT PACYETHBIX Ha 1 MM Ha HOCTEBEHBIX Y BEP-
TUKAJTbHBIX CTBIKOBbIX CTOPOHAX.

I'azoberonnbie 600ku (PB) — 370 nonHoTENHIE
KpyITHOGOPMATHBIE KaMHU, KOTOpbIE MOAXOMAT ISl
KJIaK{ C HOPMATbHBIM pacTBOpoM. X BepTUKATbHBIE
CTBHIKOBBIE CTOPOHBI MOTYT ORITh INIAAKUMU U TIpohU-
JIMPOBAHHBIMU B BUJIE JIOOOBBIX LITTOHOK MU <ILITOH-
Ka-na3» (puc. 3.34).

I'azoGeronnbie cTpouTeasHbie wuThi (Ppl) ykiame-
BAIOTCH HA HOPMAaJIbHBIM WM JIETKWI pacTBOp U Npu-
MEHSAIOTCS 11 HEHECYLIIMX CTEH, HalpyMeEp JUIS nepe-

D

o

'h o 240

e

3
G\
1 2

’%/
b. 50, 70, 100, 115,125, 150,
175, 200, 240, 300, 365, 375 mm

Puc. 3.34. biioku ¥ CTpOUTENb-
HBIC [UIMTEI

~

~

)
@\y

b: 75, 100, 125, 150, 175, 200,
250, 300, 365, 375 mm

h o 240

Puc. 3.35. lllngoBaHHBIE KaM-
HU ¢ NPOGUIHIPOBKON «IIIIOH-
Ka-1az»

roponokK. CTpOUTETEHBIE TJIUTHI CO IIIMMOHKaMHK HOTIONTHUTEFHO 0003HaYaloTCa OyK-
Boii N, a ¢ npohHIMPOBKOI «IIOHKA-TIa3» — 0003HaYaTCsA AononHuTebHO NF.

I'azo0eronnbie mmdosannbie crpouTeNbabie WiuTel (PPpl) ykiagsBaoTcs HA TOH-
KUii pacTBOPHBI HIOB ¥ JIOTYCKAIOTCS JJIST IPUMEHEHMS TOJIBKO B HEHECYIIIUX CTEHAX.
Onu UMeEIOT Takxke Kpatkoe obo3zHadyeHue N u NF B 3aBUCUMOCTH OT TIpOGWIHNPOBKU

CTBIKOBOIA CTOpPOHBI.

IMTaneim w3 razo0eTona 13-3a UX BEJIWYMHBI U JOCTATOTHO OOJIBINOTO BECA MOHTH-
PYIOTCH C MOMOIIBIO JIETKUX MOLBEMHBIX YCTPOMCTB, HAPUMED C ITOMOIIBI0 MHHU-
KpaHOB. OHV yCTaHABIMBAIOTCS HA TOHKUIA clioii pacteopa (puc. 3.36).

Crenosnie CTPOUTEBLHBIE IJIUTHI IPUMCHAIOTCA UTA BBICTYITAIOIIX 00BEMOB Kap-

KAaCHBIX CTPOCHUIT U3 CTAIU, 3KeJIe300€TOHA U iEpeBa.
OHu MOTyT OBITH apMUPOBAHHBIMA M HEAPMUPOBAH~
HBIMU, HO OHU HE [OJDKHBI BOCIPUMHUMATDH HATPY3KIL.
Nx mmpwHa, KaK npaBuiio, cocrasister 825 wim 750 MM.
Mx BhIcOTa cocTaBnseT 1o 3,5 M.

Kposenbtbie minThl U INIATHI HEPEKPLITHI COCTOAT 13
apMUPOBAHHOTO Ta306eToHa. OHU COOTBETCTBYIOT TpE-
GOBaHWSIM OTHECTOMKOCTH BCEX KJIACCOB M COOTBETCTBEH-
HO MpoMapKupoBaHbl. [IMUTH, Kak MpaBUIO, UMEIOT
gy 6000 wm 7500 MM, 1mmpuny 625 win 750 MM u

h=8623
498

><<5/
b: 115, 150, 175, 200, 240,
306, 365 mm

Puc. 3.36. [TaHesbHBIE 3JIEMEHTBI



(l/l2 TInasa 3. Cmpoumenvubie mamepuaisi

o 4 -

nocrapiawtcs TommuuHoi 100 u 300 mM. ITpomonmsHEIE
CTOPOHHI THIUT MOTYT OBITH NPpOPUINPOBAHB KaK

7 «IIMOHKA-TIa3» U JOMOJTHUTEIIbHO UMETh HEOOIIBIIOI
nii 6@““" YHAaCTOK CEYEHUs IS 3aMoHonmuuuBanus (puc. 3.37).
& Ins o6pa3zosaHust AUCKa KpOBJIU UMEETCS BO3MOX-
2><° HOCTbh 0obecnequTs 3a cueT GOpMBI OOKOBBIX CTOPOH
TePMETUYHOE U TIIK0C 3aMOHONIUIUBAHMIE.
d: 100-300 vm
Sgggfﬂgggﬁ:;”g oTnatm Cueuuaibbie CTPOMTENbHbIE SNEMEHTHI U3 ra3obe-

TOHA MOTYT U3TOTaBIMBATHC JOBOJIBHO IIPOCTO Ha
(LINOHKa-a3» CTpoTIOmAIKe MyTeM BEIMUWIMBAHUSA U pa3pe3kKyd Ha
J0O0OpHEBIE 3NIeMEHTH. M3roToBIsieMBIMY Ha 3aBOIE
CTIEUATBbHEIMM 3JIEMEHTAMU ABIAIOTCS:

Maroe 3anueouHoe ® MIBCJUICPHBIC 3JIEMEHTHl, HAaUpUMED JJIs1 paHILGaJIOK,
eUEHNe

& TNEPEMBIYCK, BBICTYTIAIOTIUX 3IEMCHTOB CTEH U IIIUTT-

IOB B KJIAIIKE;

RarHEOHE CRUEHS * MHOTOLEJIEBBIE KAMHH, KOTOPBIE MOTYT TIpUMeE-
SBKPLITO Popbt HATHCHA KaK LIBEJUIEPHBIE IEMEHTEL Y 3TUX KaM-

HEW BEIUYUHA OTKPBITOTO CECUYCHUA MOXKET OBITH

Puc. 3.37. KpoBenbHEIE ILIATEL 00pa3oBaHa 3a cYeT BEIEMKH OOKOBHIX KaMHeEl (1o
¢ pasnuyHo# PopMOIi IIBOB HEOOX0AUMOCTH);

® 06J'II/I]_IOBO‘1HI>IC KaMHU, Hannpumep IJis OOIMIIOBKYU UOOYIICK MO NEPCKPBITUA IJIs

00pa30BaHusT pABHOMEPHO OCHOBHI TIOJ IITYKATYPKY.

KOHTPOIbHBIE BOMNPOCHI

Ll s

o o

%0 =

10.
11.

12.
13.

14.

Kaxk paznnyaroTcsi MICKyCCTBEHHBIE KaMHHM 10 CrOCco0y U3roTOBICHMS?

Kaxkne pazmeprl UMEIOT cTeHOBEIe KaMHu ¢opmata DF — 5 DF?

Heobxonumo 3an0xuTh gBepHOi mpoeM 88,5 cM x 213,5 cm. CKonbko noTpedyeTcs
CTEHOBBIX KaMHEH, €cnu Ha ckiiaze umerorcsa kaMud NF wim 2 DF?

Kaxwue paznuaHEIe cBOHMCTBA UMEIOT CTEHOBbIE KUPIIMY K, KUPITMYM JIJI HAPYKHBIX CTeH
Y KJIMHKEP?

IToyeMy MOXHO cka3aTh, 4to KupIindy DIN 105 HLzW — 6 — 0,4 — 8 DF 3710 nerkuit
Kupnuy?

ITokaxwuTe pasHUITY Y CWIIMKATHBIX KAMHEN MeXIy NOJTHOTeNRIMU OJIOKaMU, TBIpYaTh~
MH U IIYCTOTHBIMHM KaMHSIMU.

B uem paszHmia mexay xkamHsiMu KS u KS — R(P)?

. Tlokaxure 3HaYeHUE KPaTKOro 0003HaueHUs CWIMKATHOTO KaMmHsl o DIN 106 — KS

VmL—-12—-1,2—-2 DF.

Hem oTnMYawTCA OETOHHBIE KaMHH, JIeTKOOETOHHBIC KAMHM M ra300eTOHHBIE KAMHU
TIO CBOMM CBOMCTBaM?

Kak m3rotaBiumBaroTcs [1BeTHBIEC OETOHHBIE KAMHU U JUTS 4eTO OHU MTPUMEHSIIOTCS?
Kakwue cBOlCTBa MMEET 3TOT KaMEHb: NOMHOTENBIH 010K DIN 18152 — Vbl S — W2 —
0,5 — 20 DF (300) NB?

Kak m3rotasiauBawTcs ra300eTOHHBIe KAMHU?

Kakne ra300eTOHHBIE OJI0KKM MOXHO YKIaIbIBATH HA OOBIYHYO pACTBOPHYIO MOCTENb K
KAKLE€ — Ha TOHKYIO paCTBOPHYIO MOCTEINb?

Kakoe 3HaveHure B 0003HaueHnn KamHell PPpl MeeT nobaBka k KpaTKOmy 00o3Hade-
nvo NE?



3.3. Cmexao

C%

3.3. Crekno

Crexkiio — 370 00pa3oBaBILAgCs [I0CJE IUIABICHUS U 3aCTHIBAHKS CMECh U3 MHOTMX
CBIPLEBBIX MaTepuanoB. Tak, HanpuMep, OKOHHOE CTEKJIO MOXET COCTOSITh U3 60%
KBapLEeBoro mnecka, 14% nonomura, 5% wuseectHaka, 1% cynodata, 18% kapbonara
Hatpus u kpacuteneil. CTex/io uMeeT TIIOTHOCTb OKONO 2,5 r/em?.

3.3.1. H30eaus us cmexaa

Wspenust U3 cTekia, MpuMEHAEMBIE B CTPOUTENTBCTBE, OOBEIUHSIOT OMHUM HazBaHUCM
«CTPOUTEJIBHOE CTEKIIO».

3.3.1. 1. ITnockoe (nucmosoe) cmexno

Bce rutockue v M30THYTHIC JTMCTH HA3BIBAIOTCS JIMCTOBBIM cTeka0M. OHO Mpoun3BO-
IIUTCSI MOYUTU UCKITIOYUTENBHO CIIocoboM «iroaty (BCIUIBITHE).

CBOWNCTBA

ITnockuii CTEKONBHHIN JINCT MPONYCKAET YEPE3 CE0s1 KAK KOPOTKOBOJIHOBHIE CBE-
TOBBIC JIYUU, TaK ¥ JUIMHHOBOJIHOBBIEC TeryoBble Jjydu CosHua. B 3aBUCMMOCTU OT
TONIIMHBI JIUCTA CTEKIIA TpomnyckaHue coctapnset oT 70 no 90%. HeGosbiias yacthb
CBETOBOIO U TEIJIOBOTO MINYYCHUSA OTPAXKAETCSI OT CTEK/IA U IOTJIOIMIAETCS B HEM,
MpUYeM y TETJIOBOTO U3JIYYEHUS MOTJIOINEHHAS YacTh OYIeT U31yyaThCs B KAUECTBE
BTOPUYHOTO U3JIYICHUS HAPYKY Y BOBHYTPH. TEMNOTEXHUYECKME CBOMCTBA JIUCTO-
BOTO CTEKJIA MOTYT ObITh 3HAYUTEJIHBHO YITY4IIECHBI, €CJTU COCOUHUTD IBA WV HECKOJTb-
KO JIUCTOB CTEKJId B OAUH repMETUYHBIN 3JieMeHT. [IpOMEXyTOK MeXIy CTEKIaMM
3aIOJIHSIETCH CYXUM BO3OYXOM WM CHELUATHHBIM ra3oM, Kak, HalIpuMep, aproH,
KCEHOH UNU KpUNTOH. B 3TOM Clyyae roBopsAT 06 U30JSLUOHHOM MHOTOCIOMHOM
crexyionakete (puc. 3.39).

WaroTosriexue TPOUTESIEHOS
CTeKno
| f f | |
BhbiTsukka «Onoat-meTogy Otnueka u lNpeccoranve Boinysarue, Benenvsanve
(BCnnbiTIE BanbLioBKa KpYHeHUe
1 ! 1
Buab! | J = = =
€CCOBAHHOE TEKNOBO- eHO-
Trockoe (MMCTOROE) CTEKIO ’ l pees coa oy ‘ L e ’
OxoHHoe XpyctansHoe Jincrosoe Crexno- | | Muxe-
CTEKNO, 3EPKANLHOE &uexogams— TraHb parbHble
TOHKOE' CTEKMNO TEKNO BOIOKHa
T I ]
! I ! J
Wanenms MtorocnoiHbe OpHawmeHTo- Crexobro- g
= CTEKIONaKeTEL. BAHHOE CTek- I3, CTEKNO- Crekiio- Bcgﬁokﬂ?
ENNo3alUTHBIE 110, nposonoy- | {CTekno-| | Getonmsle TRaHb, R
CTEKIIONaKEThI. Hoe CTexno, | 1npodi- | |anementel, | | cremnoke- | | 9O | Brown
CorHuesalutroe | |opHameHTo- | |nuT CTewAhHbe | | pavitka nars!,
crexno. Lymosa- BAaHHOE NPOBO- KDOBETTbHHE terp,
WUIUTHOE OCTEKNEHNE | | FIOYHOE CTEKNO T nouTbl
3awyrHoe crexno, | CeeTopacsevBaloLiee CTeKno,
nox%maauwﬁoe MHOTOCTIOMHBIE M3OTMPYIOLLINE
cTeKio CTeKOoNaKeTh!

Puc. 3.38. UsroToenenwe, BUABL 1 M3NENUS M3 CTPOMTEIILHOTO CTEKIIA



CI/M Tnaea 3. CmpoumenvhHbie mamepuanol

Cyxot

Caetonpo-
fnyckaHue

l TMornowenme

8030YX

(CHapyxu

Orpaiketue

BHyTtpy

%me

|_KreeK

Bropukoe
TENNIOBOE U3NY4EHNe

Pagsenurerisbbli

BNEMEHT U3 aNIOMYHEBOIO MOFoT0
NPOUNA + OCYLLAIOIIEE CPERCTED

Kpaesoe ynnovHenve
(Hanpuwmep, GyTun)

Hapyxroe
NAOTHEHVE
Hanpumep,

nomnucyssthua)

Puc. 3.39. CpoiicTBa MHOFOCIOHHOIO CTEKJIO-

IaKeTa

Capyxu

3anonteH

rasoM (Hanpymep, aproHom)

Mepepava Tenng
Hepyky

Morsotexme u
KOHBEKLMS

Bropuuroe

Otpae

usnyueHue Tenna

BUCTaHLMOHHBIM

anemMeHT

Tennootpaxa-
10iui cnoi

Puc. 3.40. TerurozampTHoOe CTEKIO

CHapyxu

OrpaxeHue

—=t

TenrooTpaxaoupi
CNOV (HaNbIFERHbIN TIEp
okvcna MeTanna)

TazoBoe
HenonkeHve
{HanpumMep, aprou)

Tennonepeasua

Mornotye-
Hue

BHyTpY
Bropuutoe
TENnnoeoe
W3NYNEHUE
[MCTaHLMORHEIA
3NEMEHT

Pue. 3.41. ConHiesammuTHoe OCTEKIIEHIE

B/AObI

B 3aBUCUMOCTU OT TOJIIIWHEIL, KO-
JIMYECTBA U IMOKPHITUSI TTOBEPXHOCTHU
JIUCTOB Pa3NuYaioT pa3iudHbIC BUIBI
JIUCTOBOTO CTEKIIA.

TennozammTHOE CTEKIO — ITO MHO-
TOCTIOMHBIA M30JUPYIOIUIA CTEKITONa-
KE€T U3 IBYX WIM TPEX JIMCTOB C TEIUIO-
3a1UTHEIM oKpeITueM. IlocnenHee Ha-
HOCUTCH Ha BHYTPEHHIOIO CTOPOHY CTEK-
na, co cTopoHb ToMemeHus. OHo
MOXET COCTOSITh U3 OKCUIA OJIOBa, CE-
pebpa wim 30710Ta. Takoe TMOKPHITHUE B
3HAYUTENIbHOU CTENEHU OTPAXKAET TEI-
JIOBOE U3JIy4YeHHE 0OpaTHO B MOMEIIIE-
Hue (puc. 3.40).

Coanpe3amuTHOE OCTEKJIEHUE TI0
CBOEMY CTPOCHUIO COOTBETCTBYET TEII-
JIO3AIIUTHOMY OCTEKJICHUIO, [IPUYEM
TEIJIOOTPAXAIOHINIA CIIOI LODKEH OBITh
pacronoXeH Ha BHYTPEHHEH CTOPOHE
HapyXHOTo crekia (puc. 3.41).

V 1IyMO3aLIMTHOYO OCTEKJIEHUSI 3BY-
KoIlepeaya CHUXKAETCS 38 CYET O0JIb-
IIOTO BECa CTEKIJITHHOTrO nucTta. [lymo-
3AIIUTHHIM JeICTBUEM 00JIa1al0T TAKXKE
IIBA pa3sHBIX MO TONINMHE JTUCTA CTEKIA
C MO BO3MOXHOCTU GoJiee MIUPOKUM
MPOCTPAHCTBOM MEXIY HUMU, a TaKKe
C 3aII0JIHEHUEM €r0 TSDKEIBIM Ta3oM
(rexcadTopun cepsl) (puc. 3.42).

Cpeny 3aIUTHBIX CTEKOJ pa3inga-
0T OOHOCJIOMHEIC 3aIUTHBIC CTEKIA U
KJI€EHBIE 3aIUTHBIE cTekia. Onnocnoii-
Hoe samutHoe cTekiao (ESG) 3a cuer
0c00011 TeIIoBOU 00paboTKY MPETHATI-
psAraercst ¥ CTAaHOBUTCSI IIPOYHEE TIPOTUB
yaapoB u 6ojiee HEUYBCTBUTENBHBIM K
TeMIepaType, YeM 0GBIYHOE CTEKIIO.
IIpu paspyrieHun o6pasyroTcs MEIKUE
YACTUYKU C TYIIBIMU KpasMu. 3TO OcC-
TEKJICHUE MPUMEHSIETCS JUIS TUMHACTH-
YeCKUX U CIIOPTUBHBIX 3a710B, CTEKIISTH-



3.3. Cmexano

HBIX IBEPEH, NECTHUYHBIX U OaNKOH- / "_/

HBIX orpaxnenuil. Kireenoe 3ammurnoe / Eﬁgﬁaué%%?ﬁ%:
crexio (VSG) uMeeT TonmuHy ot 5,5 TR T3aON
710 34 MM. OHO COCTOUT U3 IBYX MI HE- |6y A \ J— Biyrpetines
CKOJIBKUX JIUCTOB CTEKJId, COCIMHEH-  [ih " 1| ToHblLe

HBIX CBS3BIBAIOIIMMU OCKOJIKM 3jIac-

TUYHBIMU IPOMEXYTOYHHMU CIIOSIMM /

U3 TUTACTHKA B OfguH jvict. [lpu paspy- | CHapyx BHyTOU

Bhiewsee crexkno 2 i
INE€HUM OCKOJIKW INPOYHO AEPIXKATCA Ha TORCTOS AEYXCAOMHOE 4 gﬂugdg:lémomuu
CO CBSI3BI0 U3 NIUTON CMOTTb!

TPOMEXYTOUHOM CIIO€, TAK UTO OTIEIb-
HBIX OCKOJIKOB He BO3HUKaeT. KiieeHoe
3aIIUTHOE CTEKIIO 00ECIeYnBaET 3aI-
TY OT HOBPEXACHM U ITPY COOTBETCTRY-
OIEl TONMHMHE MOXET ObITh 3aLIUT-
HBIM OT y1apa KaMHEM U JiaKe IyJICHEIT-
pobupaemMbiM. OHO B OCHOBHOM ITpUMeE-
HAETCA IJI1 OCTEKJICHUS IOBEIIUPHBIX
Mara3suHOB, a TaKX€ CTOEK B OaHKax ;
(pI/IC. 343) e 7 Dcl(‘;nmenac';:lﬂ-ﬁ
7/ it npoMexyTos-
IMoxapozamuTHOE CTEKIO — [IPO- €77 wolei Al
3pavyHoOE TOJNIMHON He MEHee 15 MM E
KJICCHOE CTEKIIO U3 HECKOJIbKUX JIUCTOB  Puc. 3.43. 3alUTHOE CTEKIIO

CTEKJIa ¢ OTHE3aUUTHBIMU IIPOMEXY-

TOYHBIMU CIIOSIMU. DTO CTEKIIO YIOBIETBOPSET TpeOOBaHUAM, NpeabsapiseMbiM DIN
4102 x yactaM 3naHuii Kiracca oruectoiikoctu T (meepu) u F (npyrue yactu 3gauuii),
cocrasisironuM oT 30 7o 90 MUHYT MO MPOYHOCTH Y MPEMATCTBUIO0 MPOHUKHOBEHUIO
IIaMEHU U ITbIMa, a TAKXKe I10 TErUTOM3OIIIY (TEIUIO3aIUTE).

Puc. 3.42. lllyMo3aiuTHOE CTEKITO

3.3.1.2. Ilpeccosannoe cmekao u cmexkaopuium

BaxnelmyumMy n1puMeHsSeMbBIMU B CTPOUTENBCTBE U3ACIUSMU U3 ITPECCOBAHHOTO
CTEKJIA SBISIIOTCSl CTEKIIOONIOKYU, OETOHHbIE CTEKIIOOJIOKU U CTEKIISIHHASI KPOBETbHAS
qyepenulia.

CrekJIo0N0KKM — 3TO KBagpaTHbIC WIM MPAMOYTOIbHBIE MYCTOTENbIC CTCKISHHBIC
GJI0KU, KOTOPBIE COCTOST U3 HECKOJIBKYX CILTABJICHHLIX APYT C APYIOM YacTteil, repMe-
TUYECKU 3aKPHITHIC OT HAPYKHOTO BO3myxa. JINLeBble CTOPOHBI MOTYT OBITE IITafKUMU
Wiy npopUNMpPOBaHHEIMY (IITaMITOBaHHBIMH), & CTEKJISHHAS Macca MOXeET OBITh KaK
yromHo okpanieHa. ITpoxoasiiuii yepe3 CTeKI000KY CBET SBJISIETCS! PACCESTHHBIM U HE
CTICTISIHIMM, CBETOTIPOHUIIAHME cocTaBisieT no 85%. ITycTorernbie CTEKIIOONOKY IEHCTRY-
10T Kak IyMo-~ U Teruo3anura. OHM OrHECTONKU, U OCTEKIIEHUE UMU COOTBETCTBYET
KiaccaM orHectoitkocty G 60 — G 120 (puc. 3.44).

CrexnoGeToHnbie 610KM — 3TO U3TOTABJIUBAEMEIC NTPECCOBAHUEM CTEKIIOOIIOKY,
KOTOPHIE KaK €IUHBINW 06BEM MITH [IYCTOTENEINA OJIOK MPOYHO CBA3aHBI M3 OBYX YaC-
TEH NyTeM crulaBieHus. OHU UMEIOT KBaIPATHYIO WU KpYIILylo (OpMy U CIyXar
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ILJISL U3rOTOBIIEHUS CTPOUTENBHBIX 3JIEMEHTOB M3
= .
i crekiioberona (puc. 3.45).

i HnMeromasncs B mpogaxe KpoBeIbHAS YePEnUila
iR _L S MOXET TAKKE U3TrOTaBIMBaThCA U3 crekiia. Crekjiouepe-
l MNLA U3TOTARIMBAETCS METOLOM MPECCOBAHMS, €€ TIPU-
| MEHSIOT JUIS OCBEHICHISA NOMEIICHWIA MO KPHIIIICA.

‘-‘—iL‘-— —% CrexnonpobuauT — 3TO JIUTOE CTEKIIO Pa3IUUHOMN
=l npodUITbHOU (hopMbl, € WU 6€3 ApMUPOBAHUSA TPOBO-
%'— it i % *® JIOKOI, HanpuMep BOIOKHHUCTOE CTeko. OCo6eHHO
] l-‘) 1 YacTO NMPUMEHSETCH CTCKIONMPOMUIUT LIBEIJUIEPHOH
4 K dOpMEIL CEUEHUSI, TAKXKE C MU 6€3 apMUPOBAHUS TIPO-

BOJIOKOIA. BCrencTBUE €ro CaMOHECYLITMX CBOWCTRB CTEK-
JNoGrIUT B pa3IuyHbIX POopMax MOIXOMAUT 11 MOKPHI-
TUS. B KPOBJISX, MU OTPAXICHUE, HATTPUMEDP Oaiko-
HOB, TIAPAIETOB, W JUJIS CTEKJIONTPO3PAYHKIX CTECH.
IBenepHblii cCTEKTONPOMIIUT MOXKET YCTaHAB-
JIUBATHCS B IBA CJI0sl. TEMIo- ¥ 3ByKOU30MSILIMOHHBIE

Puc. 3.44. Ctexknobnok

dopma A, KBagpaTHas NonHoTenas

"R i Ka4yecTBa CTCHBI IIpHU 3TOM MOIYT OBITb 3HAYUTEIIHLHO
YIYYIlIEHBI.
Y I Lni 3.3.1.3. Cmekn06010KHO
dopwma C, kBaapaTHan OTKpLITAS CTeK/I0BOJOKHO — 3TO KOPOTKHE BOJIOKHA. B xagectBe

ChIpbS JUISL UX TIPOU3BOLCTBA MOTYT UCTIONBL30BATHCH
TaKXe KaMHU U nnaku. beccucreMHo nexamnye Bo-
JIOKHa (POpMHUPYIOT B cTeKitopaty. Eciiu ux HaHeCcT! Ha
HECYUIYIO PYJIOHHYIO OCHOBY, HallpuMep Ha OUTyMoO-
KapToOH, Ha ATIOMUHUEBYIO (DOJIBIY WU HA rodpUpo-
BaHHYIO OyMary, ¥ CBS3aTh MX C 3TOl OCHOBOH MyTeM
MPUKIEHKU UMM TPOMIUBKHY, TO MOXHO MOJIYYUTH
MaThl WY pyNOHHbBIH MaTepyai. C IIOMOIIBIO NPOIHIT-
KM BSDXKYIIMMU CTEKIIOBOJIOKHO MOXHO IIPEBPATUTH B
CTEKIIOBOUIIOK WJTY 1uTUThl. MUHEpaIbHBIC BOJOKHA B Pa3IMYHbIX (POpMax O4EHb XO-
POIIIO DOAXOMAT JJIA TEIUIO- M 3BYKOU30JALUU. VX IpuMeHsI0T, HanpuMep, B Kave-
CTBE U3ONSAMUOHHOTO CIIOS MO CTSDKKaMU, IS 3alI0JTHEHUS OIBYXCIOUHBIX CTEH, IS
YTEIUICHUA YEPOAKOB 1 B TEXHUKE OTOMJICHUS U KIMMATU3AIIUN.

Puc. 3.45. CTexnobGeTOHHBIE
3JIEMEHTHI

3.3.1.4. Henocmerano

Ecnu BclieHUBAaTh pacIUIaB CTEKIIA, TO MOCIE OXJIAXICHUS MOJTy4aeTCH XPYIIKU TBEP-
IBI MATEPUAT ¢ 3aKPBITHIMY HOPaMU — ITEHOCTEKII0. OHO B OONBILIMHCTBE CBOEM TEM-
HOrO 1IBET4, JIETKOE M M3TOTABIMBACTCS ITMTaMM TONUHOMN 1o 100 MM i B BUAE
0s10xk0B. OHO BO3OYyX0- M BIArOHENMPOHUIIAEMO U TIO3TOMY MOIXOIUT JJIsl TEILIOH30-
napy. [InuThl U3 MEHOCTEKIIA NPUMEHSIOT, HallpUMeEp, B KA4€CTBE YTEIUTATES IS
110JIJOB IOMEIICHUI 6e3 TTOIBAIOB U KaK BHYTPEHHEE YTCIICHUE TPEXCIOMHBIX CTEHO-
BBIX 3JIEMECHTOB.



3.4. Baxcyuwue

KOHTPOJBHBLIE BOIMPOCHI

[ Boive ]
1. M3 Kakoro cbipbsl U3rOTABAVWBAETCS CTEKIO? ] I I
2. KakuM cnocoGoM M3roTaBlnBaeTCs 3epKalbHOE ‘
9 [promenb- | Crpowtens- CTpomTens- |
CTEKNO! HbIE U3BECTW, | | HEIE UBECTY, | | Hple UMCH,
3. Kakue mpeumylliecTBa UMeIOT MHOTOCJIOMHDIE CTEK- 5?;,"5:}2}'“, gf;‘:f:;‘;‘;b i gg:gg;;‘f
JIOnaKeTs? avrwnpwmonsie | | 8 NG, | | e, ewes-
BRXyLLWe T™H
B b
4. B kaxux (popMax MMEIOTCS CTCKIOBONOKHYCTHIE U3~ || 2KWe, ;!\r/](; an
92 BAKYLIWE, BS- e
JIENusl B TOPIroBJIe? eEN | |yt
|

5. JJis 4ero npuMEHSIETCS HEHOCTEKI0?

\\/‘
| | Pactsope

3.4. Baxywme

Jl7is U3roTORIIEHMS PACTBOPA B 3aBUCUMOCTH OT LIEJH
€r0 NPUMEHEHMS HEOOXOAMMBI PasindHbIe Bsikyue, Ene. 3.46. 0630p BOXyIIX 11t
Kak, HanmpuMep, CTPOUTE/IbHBIE U3BECTU, LIEMCHTHI, PREGROpas

TUICH ¥ cocTaBHbie Bsokyiuye (puc. 3.46). Jing GeToHa, Kak NpaBuiio, TPUMEHSETCS
TOJIBKO LIEMEHT, JJIsl acpabTO6ETOHA B OCHOBHOM NMPHUMEHSIOTCS! OUTYMBI.

3.4. 1. Cmpoumeasnbie uzgecmu

CTpouTenbHBIEC H3BECTU SABISIOTCS BSOKYIUUMU 7Sl CTEHOBBIX U [ITYKATYPHBIX pa-
CTBOPOB. PasjuyaioT BO3MYILIHBIEC U3BECTU U MUAPABINIECKUE U3BECTU.

3.4.1.1. Bo3dywnvie uzeecmu

HUszpecrnax (CaCO,) wiu NONOMTHUTENLHYIO U3BECTH [IPUTOTABIUBAIOT U 0OXUTAIOT
B POTaLMOHHBIX [1e4ax mpu remaepaTtypax mo 1250 °C. [1pu aToMm ynanseTcs IByOKUCH
yraepoaa CO,. Tak o6pasyerce okuch Kambnua (Ca0), kOTOPYIO Ha3bIBAIOT HKKEHOMH
HU3BECTHIO.

+ TEno
O0xur: CaCoO, CaO + CoO,
Kap6oHat kanbuus Okuchb Kansuus [ByoKuCL
(v3BeCTHSIK) XxeHas M3BeCTb yrnepoga

Kycku %:KeHOl U3BECTU C MOMOIIBIO pa30pbI3THBAHNS NOJMBAIOTCS BOAOI 10 TEX
1op, MOKa OHU HE pacnagyTcs Ha MeJbyailiiue YacTUIlbl (TIPEBPaTITCs B MOPOIIOK).
BTOT NpoLece Ha3bIBACTCH rameHueM u3sectu. [1py 3TOM XoKeHasl U3BECTh COEUHS-
eTCs € BOIOM € BBLLIENCHUEM TeruIa U NMpeppaliaeTcs B ruapokena kaabnua (Ca(OH),),
KOTOPBI HA3bIBAECTCS TAIIEHHOH M3BECTBI0 WIN THIPATOM U3BECTU.

Famenne:  CaO + HO ——» C(CaOH), + Tremro
Okucb Kanbuus Boga Mmppokeug
HKxKeHas U3BECTL Kanbuus

Ipu TBEpHEeHUM pacTBOpa I'MIPAT U3BECTU 3abUpacT Asyokuch yraepoaa (CO,) u3
Bo3ayxa. O6pasyercsa U3IBECTHSIK U BOMIA.

Teepaenne: Ca(OH), + CO, —» C(CaCO, + H,0

'mgpokeng LByokuce Kap6oHat kanbuusi Boga
KanbLuus yrnepopa (v3BeCTHSK)
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WaeectHsk Ca CO4

[isyoxmce
yrmepoga CO,

Y e |

00 EQA

MxeHan magectb CaO

Boga H,O
Tenno %
3
&
AL
J:éq’:g"- s g T S IR
Tvapoxeng kanbyws Ca(OH),
o | Oeyoxice &
trepoaa CO.
Boga H,O é’é JHkpRR S0
) i é?_

Puc. 3.47. HU3sroroBnenue u
TBepICHHUE BO3MYIIHON M3BECTH

CpobonHasi BOa B KJIagKe Ha3bIBACTCSH CTPOUTE.Ib-
HOM BJAXKHOCTBIO ¥ MEIUICHHO BHICHIXaeT. [1pu nonaue
TEIUIa ¥ IBYOKUCH yIiiepona (VIIEKUCIbI ra3) MOXHO
YCKOPHUTD NPOLIECC TBEPACHUS pacTBOPa U BEICHIXaHUE
coopyxenus (puc. 3.47).

BosnyiiHble U3BECTU TBEPACIOT MEJIEHHO HA BO3-
Iyxe U He TBepOeloT 6e3 momady Bo3myxa, HampuMep
Ol BOOOM.

PacTBOpH! U3 BO3AYLUIHON U3BECTU OYEHD IIJIACTUY~
HEI U XOPOLLO YKIIAABIBAIOTCH. B XXECTKUX pacTBOpax He
[peabABIsercd TpeboBaHUM K MPOYHOCTU Ha CXKaTUE.

Boanymmubie H3BECTH MOCTABASIOTCH B PA3TUYHBIX
¢dopmax U ynakopkax Kak 0enas u3BeCTb U J0JOMUTO-
Bag ussecth (Ta0n. 3.8 u 3.9).

HopmatuBHoe ob6o3HayeHue: benaa nisects DIN
1060 — CL 90 o3HavaeT, uTO 3710 G€Masi U3BECTh
o DIN 1060 ¢ 90% xxenoit uszsectu CaO u
MgO B cBOEM cOCTaBe.

3.4.1.2. Tudpasauueckue uzeecmu

Ipu 06XUTE FIMHOCOIEPKANEro U3BecTHAKA (Mepre-
Jig) Y MOCTEAYIOIEM TallleHUY U TToMoJie 06pa3yiorcst
ruapaenuyeckue n3pectu (HL). Onu conepxat cunm-
KATHI KAJBIUs, aTlOMIHATA KATBLIUS ¥ THAPOKCH/IbI
xkanbuua. [103TOMY WX HA3HIBAIOT MPMPOIHBIMH THI-
papymgeckumu ussectsvu (NHL).

I'ugpasauyeckue ussecty (HL) MoryT usrotrapmm-
BaThCH TAKXKE IMYTEM CMELINBAHVS TIOAXONAILIX MaTe-
pUaoB U THIpoKcHa Kanbiws. Ecmr K HeMy npume-
mmBaerca 10 20% NOAXOonAIMX MyLIONAHOBBIX (BYJI-
KAHUYECKUX) UIIA TUAPABINYECKUX MAaTepHanon, TO
TOBOPAT O MPUPOIHBIX TUIPABIMYECKIX U3BECTSX ¢ MyLi-
noaanosbiMu aodaskamu (NHL-Z).

I'uapaBIMyecKyie U3BECTH JJ1sl TBEPOCHMS TUIPOKCY-

Jia KaJlblIvs UCTIONB3YIOT YIJIEKUCIIBIH Ta3

Ta6nuua 3.8. BospyluHbIe ussecTn u3 po3ayxa. CuMKaThl (SiOZ), AMOMUHA~
i oﬁggsgsgﬁme b1 (ALO,) 1 MHOTIA NPUMCIIUBAEMBIC

okucisi xenesa (Fe,0,) coenunsiores ¢

Benas vssectk 90 CL 90 BOIOM B BOJIOHEPACTBOPUMBIE MaTepua-
Benas vseectb 80 CL 80 JIbL. DTH TpU Marepuyasia Ha3blBaloT TAKXKE
Benasi useects 70 CL70 TUAPABIMYECKMMHY MATEPUAIAMM MIIH 10-
DonomuTHas vsBecTb 85 DL B5 Gapkami. TreprieHne paCTBOPOB CIUAPaB-
Dk et B i TIUYECKUMY U3BECTAMU TIPOUCXOIUT 6E3
TO/iayy BO3/yXa, HarlpyuMep I01 BOLOM.




I'uopasmueckue uspectr mo DIN 1060 npuo6pe-
TAIOT IPOYHOCTh HA cxaThe uepes 28 nHeit (Tabi. 3.10).
Ona TeM BblIIE, YeM 00JIe€ KaYECTBEHHOU SIBISIETCS
U3BECTh.

HopmaTtusHoe o60o3Hagyenue: I'napaBimyeckas M3BeCTb
DIN 1060 — HL 5 0603Ha4aeT, 9TO 3TO THAPAB-
nuyeckas uspectb 1o DIN 1060 ¢ MUHUMATB-
HOIi IPOYHOCTHIO Ha cxarue B 5 H/mm? yepes
28 nHeii.

3.4.2. Ilemenmut

LleMEHTEI — 3TO BSKYIIUE /ISl paCTBOPOB B OETOHOB.
[poiiecc U3roTOBIEHKS COCTAB U CBOMCTBA HOPMUPYIOT-
csio DIN 1164 v mogsepralorcst Hanzopy. COOTBETCTRY-
FOLLME 3HAKH STOr0 HAICYaTaHbl HA PA3HOLIBETHHIX MEIII-
Kax C IEMEHTOM U Hakielkax Ha cutocax (puc. 3.48).

3.4.2. 1. H3zeomoenenue

J s U3roTOBJICHNA LIEMEHTA UCTIONB3YETCA U3BECTHSIK
u rmuHa. VX cMech B Mpupojie BCTpedaeTcs Kak Mep-
refib. UISBECTHSAK SBNSETCS OCHOBHOM COCTABHOW Yac-
TBIO I[EMEHTA; B TTIMHE COIEPKATCH TUIpaBIMYecKue
I00aBKU — IBYOKUCHh KPEMHUs, OKUCh ATIOMHUHUS U
OKVICITBL JKEJIE34a.

M3BecTHSIK 1 IIMHA NOJDKHEI OBITH CMELIAHEBI B TIpa-
BUJILHOM COOTHOILLEHUU. J1Jisi 3TOTO ChIphE CMEIIUBA-
eTcsl COOCTBEHHBIM METOIOM IIPOU3BOAUTENSL B OOIb-
IIAX CKIAICKUX IeXax, HECKOJILKO pa3 mepeMerinna-
ercst (roMOTeHU3UPYETCH), YTOOBI U30EKATh KOJIeOaHUi
cocTtaBa cMecu. Ilocre 3Toro Chiphe TOHKO pa3Malibl-
BAETCH B CHIPhEBYIO MYKY (puc. 3.49).

OO6XUT CHIPREBOM MYKH IIPOUCXOIUT B POTAIIMOH-
HBIX TYHHENBHBIX Tieuax. OHU COCTOSIT U3 OTACTaHHON
BHYTPU OTHEYIIOPHON CTAIBHOIM TPyOBl IMAMETPOM [0

3.4. Baxcyujue J

Tabnuua 3.9. NocraHoBOYHas
MapKUPOBKa CTPOUTENLHBLIX
13BecTel

Jorotun marepuana
1R CTPOMTENbHBIX
nasecren

BoapyliHble n3sectu

HOoxeHas ussects (Q)
= HerauleHas W3BecTb
Ca0, Mgo
® Kak KyCKoBasi U3BECTb
HemoroTas

® Kak TOHKasi U3BeCTb
TOHKOMOOTas

Fuppar waeectu (S)

= ralleHas u3BecTb
Ca(OH),, Mg(OH),,

* B (hopmMe NnopoLuKa
B MeLLKax Urnn curocax

* B BUlE U3BECTKOBOIO
TeCcTa, 3aMellaHHan
C BOOOW [0 Xenaemon
KOHCUCTEHLMM

anpaBnMHecme W3BEeCTU

Fvppar u3BecTH
= ralieHas U3BecTh
Ca(OH),, Mg(OH),,
€ rugpasnn4ecknmm
po6askamMu

° B NOPOLLKOBO# thopme
B MELLKax Wnu curnocax

| Portlandzement
| Puundzement
Diw 1164 CEM I3 sz [
S Wk Bia

Puc. 3.48. Haxieliky Ha yIIaKOB-
KU LIEMEHTa

6 M u gyiuHoit no 200 M. Tpyba ciierka HaKIOHEHA U BpalaeTCs CO CKOPOCTHIO TOJITO-
pa-nBa obopota B MuHyTy. [leus HarpesaeTcss HA HUXHEM KOHIIE YTONBHBIM, Ma3yT-

Tabnuua 3.10. [MpoyHOCTL Ha CXatvie rMaopaBnMyecKoi U3BECTU

Bvn crpourerbHoii| [PoYHOCTE Ha oxatve B Hivm? vnn B MIMa
1N3BECTU yepes 7 gHel yepes 28 gHel

HL 2 - 22 < 7

HL 3,5 - > 35 < 10

HL 5 >3 25 <15

MNppaenuyeckne pob6aeku:

SiO, — okucnbl KpemHus;
ALO, — oKuenil anomMuHms;
Fe203 — OKUCTbLI XKenea3a.
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Coipbesast
Myka

1 1

Meprenb

BapabanHas Cunoc
MerbHALA

PotayuorHas
TYHHerbHAR nevb

KnuHxep
Tunc

Lement

Cxrang  Menbhmja Cknap Otmnpagka
KN1HKepa

Puc.3.49. U3roToBieHue 11€-
MEHTa

TpeboBaHus GezonacHoOCTH
npu pabote ¢ marepuanamm —
LeMEeHT:

* Pasppaxaer
rasa n Koxy
(R 36/38).

* KOHTaKT € Koxen
MOXeET GbITe
QYBCTBUTENbHBIM
(R 43).

* He pomxeH
nonanatb B pyku
petei (S 2).

* Henbas BObIXaTh LEMEHTHYIO
nbiftb {S 22).

* lia6erath COMPUKOCHOBEHUS
© rnasamm n Koxen (S 24/25).

= [lpv nonapgaHum B rnasa ocHoBa-
TErbHO NPOMbIBaTL MX BOAOK U
NPOKOHCYNETUPOBATLCA C Bpaqom
(S 26).

* Hocutb cooTBETCTBYIOWME 3ALLUNT-
Hbte nepuatkm (S 37).

= [lpu npornartbiBaHUy HEMEAEHHO
o6paTuTbes K Bpasy U noKasarh
EeMY YNakoBKY Mnu aTUKeTKy (S 46).

Xi

Reizend

HbIM WJIY Ta30BbIM 1utaMeHeM. CrlpbeBasi MyKa 3aI10J1-
HSETCS B BEPXHEM KOHIIC pOTAaLMOHHOU meun. [Ipu
3TOM OHA HarpepaeTcs 10 TemMIeparypsl oxojo 800 °C
U BBICHIXaeT. BeiiencTBue BpallleHUsT Imeuy MaTepuann
JIBIDKETCH MEJIEHHO BHM3 U Harpesaercs mo 1100 °C.
M3 u3BecTHSIKa BBEIBOIUTCA YTIIEKUCIIBIHN ra3 CO,. Oc-
Taercs ¥okeHasa n3sects (Ca0). B HuxkHel yactu reuu
Temnieparypa pacrer no 1450 °C, u cripse criekaercs
(armomepupyertcs). [1pu 3TOM XoKeHas U3BECTh COSIU-
HSIETCA C TUAPABIUYECKUMY A00aBKaMU U3 TIMHB B
neMeHTHbI KauHgep (cM. puc. 3.49). Kycku nemeHT-
HOTO KJIMHKEPa MMEIOT OKPYIIyIo (popMy U JuaMeTp
ot | 10 2 CAaHTUMETPOB.

[Mocne 27010 HEMEHTHBIH KIMHKEP TOHKO pa3Ma-
TIBIBAIOT B TPYOUaTsIx (I1apoBHIX) MenbHULax. [pu
3TOM K IEMEHTY I00aBIseTcd 10 5% TUICcoBOro KamMHs
WIH aHTUJIpUTA (UCKYCCTBEHHOTO TUTICOBOTO KAMHSI).
BTO HEOOXOMUMO, YTOOH 3aMETUThL HAYaI0 CXBATHI-
BaHusl. TOHKOPa3MOJIOTBIN LEMEHT OTHENSETCS OT OC—
TABIIIUXCH 3€PEH KJIMHKEPa C TIOMOIIIbIO BETPOBOTO CE-
mapaTopa U BeIOyBaeTcs B cunoc (cM. puc. 3.49).

Cxaammposanne. [leMeHT TUrpOCKONMUYEH, T.€. OH
MOXET BOCTIPMHUMATH BIary U3 Bo3ayxa u rpyHra. Ipu
3TOM OH 00pa3yeT 3aCTHIBILYE Ky4yu rieMenTa. Ecnu Ta-
KOM KYCOK MOXHO pa3aBuTh MEXy NanbliaMu, TO Ta-
KO¥ LIEMEHT ellle MOXHO MCIONb30BaTh, OOHAKO HpU
3TOM [POYHOCTh PACTBOPa WM OETOHA YMEHBIIIUTCS.
B Memkax 1eMeHT CHapy:KH MOXET CKJIagupOBaThCH
JUTSL 10 BO3MOXXHOCTU OBICTPEUIIETO UCMOL30BaHMS,
€CJIM OH TIUATEILHO 3alTUIICH OT BIAXHOCTY, IOX IS U
nogHUMawueica BIaXXHOCTA U3 3emnu. [TosTomy
MEIIKHY C HEMEHTOM HENb3s KIACTh HEMOCPEICTBEHHO
Ha ChIpYI0 3eMII10. Jlake mMpaBUIBHO CKIIAIMPOBAHHBII
LIEMEHT Yepe3 3 mecsaia tepsieT okono 10% npouHoc-
Tu. [1pu pabote ¢ 1IeMEHTOM CIENYET YIUTHBATH TPE-
6oBaHus GE30MaCHOCTH IpU paboTe ¢ MarepuaraMu
(ctateu R u S).

3.4.2.2. Budwi u cocmae

IHement o DIN EN 197 nonpaszaernsiercs Ha ISITh OC-
HOBHBIX BHIOB (Tab1n. 3.12). bonee monpobHHE cBeme-
HuUg npuBencHu B Hopmax.

Jlomennbiit necok (S) vy rpaHYITUPOBAHHBIC 0-
MEHHBIC LIIAKU ABIAIOTCSA JTATEHTHBIMEU (CKPBITHIMU)
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CEMI MopTnanpguemeHT MopTnaHaueMeHTHbIR
knuHkep (K) ssnsercs
BaXKHeWluii cocTaBnsioleit
LIEMEHTA U COCTOUT Ha

CEM I MopTnanpuemeHT ¢ pobaekamu elle Kakoro-
nubo matepuana unu CNoXHblA NopTnaHaLe-
MeHT ¢ nob6aBkamu BCeX COCTaBNAIOLIMX

— 2/3 n3 cunukata Kanbuus

CEM I [JomMeHHbIW LeMeHT T

CEM IV  Myuyuonanoeuii LemeHT ¢ fobaBkamu Kpem- necTeyiollero Matepuana
HWEBOM NbINK, NyLLonaHa U neTy4ein 3onbl u Ha

CEMV  CnoxHble (KOMMNO3WUTHLIE) LleMeHThl ¢ aobae- — 1/3 u3 okcupa anoMuHus u
KaMK AOMEHHOTO Necka, NyyuornaHa u OKMCMOB XXenesa,
netyyeii 30nbl a Takxe Ux cmeceit

TUAPABIIMYECKMMHU MaTepuaiaMy, KOTOPBIE MPpU B3aMMOIEUCTBUU € COCTABJISIIOILEH
JOKEHOM M3BECTH TIPUAAIOT IEMEHTY THIpaBInJecKue cpoiicTsa (Tads. 3.11).

Kpevnmesad meuis (D), uim MAKPOCKIIMKAT, — 9TO CTEKJIOBWAHBII OKMCEN KPEM-
aust (SiO), KoToperil 06pazyeTcst, Korna oxiaxaaeTcs: huiIbTPOBAHHAS MBITb MPK U3-
FOTOBJIEHMM MeTalzla — KpeMHus. [Ipy 3ToM 06pa3yloTcsi MOYTH MpaBUIIBHbBIE HIAPH-
ku guameTpom 0,1 MukpomeTpa (NECATUTHICAYHAS
jonst MmunnuMerpa). B 10 pa3 meHbIle Hiapyuku MCKyC-

Tabnuua 3.11. LiBeta, o6o3Ha-
yawlume LeMeHTHbIE MELKU N0

CTBEHHO M3rOTOBJIEHHOIO HaHOCHUJIMKATA. DIN 1164
Knace Lieer Liger
Tlynuonans: (P) B mpupome BCTPEYAIOTCS KAK BYJI- npOHOCTY 050:::‘49- :gzﬁ:c";:
KaHWYECKME BEIOPOCH M KaK CEIMMEHTapHBIe (0caiod- 325N -

HEIE) TIOPOIIbI, HO OHU MOTYT TAKXE IMPOMU3BOINTLCS | az5Rr  |PUHEBSIA [ oo

TIPOMBILLIEHHBIM 0OpaszoM. B I'epManuM npeumyiie- 425N semonwi | 1EPHEI
CTBEHHO NOGARJISIETCST TPACC. 425R KpacHblil
525N . YepHbIi
Jlerygsas 3oma (V) mony4aeTcs ¢ nOMOWIBIO DIEKT- | 525R | a0 M henmm

POCTATUYECKOTO WJIM MEXaHMYECKOTO OTHEICHUST IIhI-
JIEBUJIHBIX YaCTUYEK U3 JbIMOBBIX TA30B YCTAHOBOK, paboTaronx Ha ymie. Hlapooo-
pasHble CTEKJIOBUIHbIC YaCTUYKU MMEIOT IMAPaBIMYeCcKre CBOMCTBA.

Oooxoxensrii mdep (T) B MOJIOTOM BUIIE UIMEET SIPKO BBIPAXEHHEIE THAPABINYEC-
KHE CBOMCTBA.

Ugectnsx (L) MOXET TOIMEIIMBATHCS K TIEMEHTY, €CIIM COIEpXaHue B HEM Kapbo-
nata Kanbuus (CaCO,) cocrasiusier 6onee 75%.

3.4.2.3. Ceoiicmea u npumenenue

IMpounocTs — BaxkHelillee CBOMCTBO reMenTa. 1o mpoynocTy Ha cxKaTye HEeMEHTHI 16—
JISTCS Ha TPM KJacca, MpuYeM MUHUMabBHAs mpounocts B H/MM? nmocne 28-mueBHOM
BBIZIEPXKKY B 0003HaYeHNM YKIagsiBaeres ryidpamu (taom. 3.13). Ing mporpecca cTpo-
WUTEIBCTBA BAXXHBIM SIBJISIETCS OBICTPHIN Habop MpoYHOCTH 3a 2 1 3a 7 greit (puc. 3.50).
Kaxasiii KiTacc MpOYHOCTH COINEP>KUT IBA BUJA [IeMEHTa, OIMH [IEMEHT C 0OBIMHOIT Ha-
YaJIbHOM MPOYHOCTEIO 0003HavaeTCs OykBoil N, U Ipyroif IEMEHT ¢ BEICOKOM HaYa b-
HOM HPOYHOCTRIO 0603HavaeTcss OykBoit R (=panium, T.€. GbicTpoiit). Pasmmanbie Kiac-
ChI MPOYHOCTH OTIETBHEIX IIEMEHTOB MOXHO ONPEICIUT 110 Pa3iiNYHOM OKPACKE Melll-
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Tabnuua 3.12. Coctas 1 Bugpl Liemerta no DIN EN 197

Cocras (cocraBnstolue no Macce B %)
z OBoaRBMGTiIR OcHOBHbiE CcOCTaBNAKWME
> 27 npoAykToB Myuuonade | NeTyqas 3ona e
o gﬂopmanbuue PZ- |HomeH{ Kpem- [ npy- |npupon-| 6ora- | 6ora- |Mono- | Wasectvsik | 2 3
e unL LiemenTa) KNWH- | HBWA |HveBasi| pog- |Ho-npu-| Ttas | Tas | Twiit 3
20 Kep |necok| nenb | Hele | FOTOB- | Kpem- | u3Bec- (Wudep S
82 NEHHbIE | HYeM | Thio 2 g
= K | s D P Q v | w | T L | w ©
CEM | | Noptnanp-| CEM | 95-100 0-5
LeMeHT
CEM Il | Domennuiid{ CEM I//A-S | 80-94 6-20 0-5
noptnaHp- | CEM I/B-S | 65-79 | 21-35 0-5
LieMeHT
Pl— uement CEM II/A-D | 90-94 6-10 0-5
C KpeMHME-
BOW NLINLIO
Myuuona- |CEM II/A-P | 80-94 6-20 0-5
HOBLIN CEM I/B-P | 65-79 21-35 0-5
noptnanp- | CEM WA-Q | 80-94 6-20 0-5
LieMeHT CEM 1I/BQ | 65-79 21-35 0-5
MNoprnang-| CEM IVA-V | 80-94 6-20 0-5
uemeHT ¢ |CEM II/B-V | 65-79 21-35 0-5
neryqeit |CEM I/A-W | 80-94 6-20 0-5
30n0WM CEM II/B-W | 65-94 21-35 0-5
MNoprnang-| CEM IVA-T | 80-94 6-20 0-5
uemeHT ¢ |CEM IV/B-T | 65-94 21-35 0-5
wnchepom
UzBecTko- | CEM IVA-L | 80-94 6-20 0-5
B4 nopr- |CEM I/B-L | 65-79 21-35 0-5
navgue- |CEM II/A-LL| 80-94 6-20 0-5
MeHT CEM I/B-LL| 65-79 21-35 0-5
CnoxHrlii |CEM II/A-M | 80-94 6-20 0-5
nopmang- | CEM 1I/B-M | 65-79 21-35 0-5
LUEeMeHT
CEM IlIl| Jomennniid| CEM [IVA | 3564 | 36-65 0-5
LemMeHT CEM IlI/B | 20-34 | 66-80 0-5
CEM llVC 5-19 | 81-95 0-5
CEM V| Myuuona- [CEM IV/A | 65-89 11-35 0-5
HOBbIA CEMIV/B |45-64 36-55 0-5
LeMeHT
CEM YV | Cnoxhuiit | CEM V/A 40-64 | 18-30 18-30 0-5
LeMeHT CEM V/B 20-58 | 31-50 31-50 0-5

Konu4ecTBo xpeMHueBOW Nbum orpaHuyieno 10%. B CEM I/A, CEM II/B, CEM IV u CEM V ocHOBHbIe cocTaBnsiowue fJOmKHL
noKaskIBaTLCs 3a CHeT 0603Ha4eHVs LieMeHTa Hapsgy c [L — knuHkepom

* Bug uemeHTa;

e Ocofble cBoiicTBa

HopmatuBerble 0603HaqeHus,
OMNCaHHbIE B KPaTKO# (hopme

e [po4yHOCTE Ha CxaTue #

MeIIIKa LeMEHTa COCTABIsET 235 KT.

Tabnuua 3.13. Knaccel npoyHo-

KOB WJIM MOCTaBOYHBIX HAKIATHBIX U HAKJIEEK Ha CH-
Jiocax, a TAaKXe [0 LBeTy 6YKB HOPMAaTMBHOIO 0003Ha-
4yeHMs1, Ha3BaHMIO 3aBOA-MOCTaBIIMKA, 3HAKY O HaJl-
30pHOI1 MpoBepKe 1 Beca (cM. Tabii. 3.12). Bec mosnHoro

¢t yementa no DIN 1164

NpouHocTs Ha Cxarve

HauaJio TBepaeHus [UTsl LEMEHTOR KJIACCOB ITPOYHO-
ctu 32,5 1 42,5 HauvHaeTcs caMoe MEeHBLIEE Yepes

Knacc B H/MM? 60 MUHYT, [UIST KJ1acca mpovHOCTH 52,5 — uepe3 45 Mu-
p
npoY- | HavaneHas |HopmatveHas -
Hpemd | mposiocis, | npowsoere | BT OxkoHuaHME TBeP/IeHNs IIPOMCXONNT He panee 124a
2pns |7 pren| 28 prein COB MOCJIe YKNAAKN. YBEIMYEeHUE BPEMEHU Hadasia
325N | - [216| ., oo, TBEPICHMS IOCTUTACTCS C MOMOLLBIO 00ABOK CHIICA.
> - [ = 7 o o
j:g ﬁ S :g TeepaeHneM Ha3bIBAIOT HaNbHEUINMIT HAOOP MpOy-
225R |220] — 24295625 mocTyu Ha cxaTue LeMeHTa B pacTsope ¥ 6etoHa. OHo
925N 12201 - | g _ He orpasuyYeHo Bo BpeMeHH. OIHaKO UMEIOTCH MaK-
= —>52,
BZER | =30 cuUMaNbHbIE 3HAYEeHHs MPOYHOCTH Ha CXaTue, KOTo-



3.4. Bawcywue

phIE MOTYT IOCTUTHYTh LIEMEHTHI KiaccoB 32,5 u 42,5
@
(cMm. Ta6mn. 3.13). §
o
Iwaparanmonnoe Tenio obpasyercs nocie cmemmn- | 2 1 323“/
BaHUSI LIEMEHTAa ¢ BOJIOM 3aTBOPCHUSI. AIIIOMUHKEBAs g _,Vﬂjz_,i&ig
Z = A"225R525N
COCTaBJISIIOILAs B LIEMEHTE OYEHb OBICTPO PEArMpPYeET C §§ s e sR
JOPYIruMy MaTepyallaMy B IO3TOMY SIBIISIETCSI OIlpene- | 100
JISIOLIEH UTsl pa3sBUTHUS Teruia B uemMeHTe. [Ipy Hn3Kkux 9 /
o /o
HAPYXXHBIX TEMIIEPATypax, HANPUMEP 3UMOM, 3TO Ter- | go-H{H
|
JI0 SIBJISIETCS XejaTeNbHbIM. JleToM, oqHaKo, OHO MO- .
KET MPHUBECTH K TEMIIEPaTYPHBIM HANPSIKEHWSIM U 00- 60
pa3oBaHMIO TPEILUMH. Takue MoBpeXACHUST MOTYT BO3-
HUKHYTB [1pY OETOHUPOBAHKM MACCUBHBIX CTPOUTEIb- 10
HBIX 3JICMEHTOB, KaK, HampuMep, IoTthH. [lostomy
TaM IIPUMEHSIOT LIEMCHTEHI C:
203
® HM3KUM BBIJICJICHHEM TemJia IIpy runapaTanuu
(LH); ]
* yMEPEHHLIM BBHIACJIIEHMEM TeIlla MPW rupgpara- |37 28 90 [ —=
v (MH) u
® OYE€Hb HM3KHM BBLACJICHMWEM TCILIA IIPpW I'ipa- Puc. 3.50. HapaCTaHMe MPOYHO-
tatu (VLH). cru uementa npu 20 °C
LlemeHtol CEM I, CEM Il v CEM 11l CeoiicTBa M NpyUMeHeHue
MopTnanguemeHT CEMI|  Kak BbICOKOKAYeCTBEHHLIN 1 BbICTPO TBEPOEIOWMA LeMeHT
MPUMEHSETCS1 NOYTU AN BCeX cnyqaes. Benblii LieMeHT —
370 nopTnaHaLeMeHT knacca npoykocty 42,5 R. Ow co-
[EPXUT MHOMO IMKUHbE (KAONUH) ¥ HE COMEPXUT OKUCIOB
xenesa
HomenHbi noptnavaue- CEMII u3-3a manoro Beinenexus Ternna npuMeHUM [ns Maccve-
MEHT HbIX CTPOUTENbHBLIX KOHCTPYKLUiA
MyuyonaHoseid noptnasf- CEM Il ofpa3yeT oueHb NNacTyuHbIf NNOTHBIA pacTeop, Ha
LemMeHT KOTOpOM ObiBaeT mMano BeICONoB. [103ToMy OH Moaxoaut
[ons BofoHenpokulaemoro 6etoxa u pacteopa. B Mepma-
HUW BMECTO NyutonaHa npumMensieTcs Tpacc. MNyuuonakel
¥ Tpacc pearvipyloT ¢ rvgpaTtoM OKUCH Kanbuusi. 3a cyet
kapboHaTusalun yMeHbIaeTcs NacCUBHLIA Croil BOKpYT
cTansHOW apmatyphl, ¥ YCTOMUMBOCTL NPOTUB KOPPO3Uu
CTaHOBWUTCH MeHbLUe
MoptnanpguemeHT ¢ nety- CEMIl  nopxogut ons Habopa Npo4HOCTH 3a CHET rvgpaenuyec-
yei 3onoi KUX Ka4decTte netyyei 3onbl
MoptnanauemenT ¢ wuche- CEM I npouseogutcs B MepMakuy TONbKO Kak LIEMEHT KOpU4He-
pom BOW OKpacku
MopTnanpuemeHt ¢ uasec- CEM Il obpasyet knelikyio LeMEHTHYIO Maccy, kotopas npume-
THAKOM HAETCH, Hanpumep, ans NpoussofacTBa nerkoro HeroHa
CnoxHuli (komnoautHeil) CEM Il vveer HopmanbHoe TENNoBLIKENeHWe ¥ pas3BuTe NPO4HOC-
NOopTRaHALUEeMEeHT T™, @ TaKKe Xopollee TBepfeH/e e NpoLiecce akcnnyarauum
HomMeHHbI LemeHT CEM Il BbipenseT Npu TBEPOEHWU MEHbLUE Tenna U NoaTomy
VYMeeT HEeCKONBLKO MEHBLLYIO HayanbHylo NPoYHOCTE. OH
rnoaxoaut s 6eToHNpPOBaHUA MACCUBHBIX KOHCTPYKUMIA
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Moptnanpuement DIN 1164
CEMI1425R

Oszna4vaeT noprnaHalemMeHT

no DIN 1164 ¢ MuruMansHoi
NPOYHOCTEIO Ha CXKaTue

B 42,5 H/MM? 1 BbICOKOW Ha-
YarnsbHOW MPOYHOCTBEID Yepes
28 nHen

JOMEHHBIW NOPTRAHALEMEHT
DIN 1164 CEM II/AS 32,5

OsHayvaer [OMEeHHbI NopTnax-
auemeHT no DIN 1164 ¢ copep-
Xanuem ot 6 o 20% [OMEHHO-
ro necka, Knacca npo4YHoOCT!
32,5 ¢ 06bI4HOl HavanbHO
NPOYHOCTBIO Yepes 28 gHel

OomeHHbIA LiemeHT DIN 1164
CEM II/B 32,5 - LH/SR

OsHavaeT JOMEHHbIN LIEMEHT
no DIN 1164 ¢ conepxanvem

oT 66 0o 80% AOMEHHOrO Mecka,
Knacca npoyHocTy 32,5 U obkbiy-
HOW HayansHO! MPOYHOCTLIO,

a TaKkkKe C HU3KAM BbieneHvem
rYpaTauMoHHOro TEMNNa U Bbl-
COKVM COMpPOTUBMEHNEM Oei-
CTBUIO cynehatos

Conporusiienne cyyibhaTaM UMEIOT LEMEHTH C
HU3KUMH COCTaBISAIONIMMH ANIOMUHUEBBIX COEIHE-
Buii. Takue LIeMEHThl UMEIOT BHICOKOE CONPOTHBIIC-
HUe cyyipdaram U obosznagalotrcs SR (adri. cyibpdar
pe3ucTaHT). Oto MoryT 66rTh LeMeHTsl CEM I 1 CEM
[II/B. 9Ty ueMeHThl MPUMEHSIIOTCS] B MOA3EMHOM U
TUJIPOTEXHUYECKOM CTPOUTEIILCTRE.

[lenounocTs (aNKaIUTET) MOXET OBITH HEIOCTAT-
koM. [ToaTomy TaM, rjie 3aroIHHTEb CONEPKUT COCTAB-
HBIE YaCTH, Pearupyome o eI04aMK, HAIpUMED B
omnpereneHHbIx yactax CepepHoii [ epManyy, mpuMeHsi-
FOTCSI LIEMEHTBI C HUIKOM 111eJI0YHOCTHIO (LieMeHThI NA).

3.4.3. Cmpoumeasnbie 2uncot

CTpoMTENbHBIE TUIICH — 3TO CTPOMTEJIBHBIN MaTepy-
an, MPUMEHSIEMBII JUTsl TITYKATYPHBIX M CTSDKEYHbIX
pacTBopoB. CTpOMTENBEHbIE TUTICHI HE COmepKaT Ivi-
PaBIMYECKUX COCTABISIIOIINX, KAK, HANPUMED, 1IEMEHT.
[TosTOMY OHM TBEPAEIOT TOJILKO Ha BO3/IYXE.

B KauecTBe ChIphs TPUMEHSIETCS TUTICOBBIM KaMeHb.
B npupore oH BCcTpevaeTcsl Kak CoOfepxXaniuii Kpuctan-
JIMYECKYIO Bomy Cynb(daT kanplus. OlHa MOJeKya

cynbdata KaIblMs CBS3bIBAET ABE MOJIEKYJIBI BOIBI KaK KPUCTALIMIECKYIO BOITy. DTO
0003HaYaoT KaK Cynmbdar kanbiys — puruapar (CaSO, - 2H,0). T'uncoswlit KameHb
0GXUTaeTCs B POTALMOHHBIX TYHHEJIbHbIX TIcUax B 06GACTU HU3KHUX TEMIIEpaTyp Mpu
300 °C u B obnactu BeicOKUX TeMIiepatyp go 1000 °C. IMpu 3TOM U3 TUIICOBOTO KaMHS
YaCTMYHO WM TOITHOCTHIO YIANSIETCs] KpucTajuindeckas sona (puc. 3.51).

no 300 °C
O0xur: CaSO, - 2H,0 + termo ——» CaSO, - 0,5H,0 + 1,5H,0
B obnactu Ourugpat-cynegart Monyruppat-cyneat Bopa
HUBKUX KanbLuvs Kanbuus
Temnepartyp

cebiwe 300 °C
O0xur: CaS0O,-2H,0 + Ttermio —» CaSO, + 2H,0
B ofnacrtu Ourugpat-cynegar Cynbthat Bona
BLICOKUX KanbLua Kanbuus
TemMneparyp

CTpouTenbHbIe TUIICHI MOPOIIKOOOpa3Hbl U UMEIOT LBET OT 6ejioro o Ceporo.
ITpu cMelIMBaHMK TUTICOBOTO TTOPONIKA ¢ BOLOM MMITC BOCIIPUHUMAET BOLY HpH Gyp-
HOI peakuMM U [Npy 3TOM HarpeBaeTcs.

Cmemmsanne: CaSO, - 0,5H,0 + Temmo + 1,5H,0 — CaSO, - 2H,0 + temno

MNonyrugpat-cynegar

KanbLuA

Bopa [uruppat-cynegat

Kanbuus
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Y cTponTeNnbHBIX [UIICOB BPEMS] VK- === :

B VaBbitousas |
JIAIKY OT 3aMELMBAHMS 10 HAYATA TBEP- ik S
1]
IEHMSI — KOpOoTKoe. B 3aBucumMocty oT o .y vengprerca |
¥Hy0} ! H
BUJA TUIICA OHO COCTaBJsIeT OT 8 110 25 i fHO
FA S D -
MUHYT. 38 3TO BPEMSI TMIICOBBIN PACTBOD ———— i 2 ‘.7\{‘
13 1
JIOIKEH ObITh BEIpaGotad. [Ipu Havane B i -
N
TBEpAEHUsI OH yXe Habypaet okosio 40% 210 ,,1.'”20 0 2420

CcBOEU XOHeYHOW npouyHocty. HaunBas
C 9TOrO BPEMEHU TUIIC YK€ HEJIb3s1 JaJlb-

| |3mopeuue ) |Taepneﬂue>

100 %

LlI€ YKIabIBaTb, JaXXe MpH JaJIbHENITIEM &l |casoy caso.“ Cas0y CaSO0y
no06asieHUY BOAOEL. . !
Hauano TBepaeHNs MOXeT OBIThH 3‘
OTOABHMHYTO C INOMOILIBID XMMWUYECKUX Cynbdar kanbuys-  Cynbdar kanbuus- Cynbthar Karbys-
Byrapar nonyrAgpar pUrvaper

[00aBOK IIpYU U3TOTOBJECHWH. AHAas0-

IM__I TncoBbi ]_,i Tuncosas I__M
rMYHOE IEHCTBYE TOCTUTAeTCS TIPH 3a- fetans Sl i L

Mece TUIICOBOrO pacTBOpa C JOOaBKOW <
.. Puc. 3.51. KonnyecTBO KpUCTA/LIMYECKON BOMLI
HEOONBIIOrO KOJUIECTBA BOAYHIHON g rpmce

u3BecTH. Terutast Boga 3aTBOPEHUST U
OCTaTKM CTApOrO IuIica Ha MHCTPYMEBTAX U B KOPBITE sl PACTBOpA CYIIECTBEHHO
YMEHBILUAIOT BPEMSI NIEpEPabOTKH.

Bpemsi TRepIeHMs1 CTPOUTENBHBIX IUIIcoB — oT 1 go 20 yacoB. M36biTouHass Bona
3aTBOPEHUs, KOTOPast HE UCIIONBb3YETCs WISl Kpucrajinsauuu, ucrapsietcs. [lpu Teep-
JEHVY MMIICOBBIA pACTBOP HEMHOI'O PACIUMPSETCS M MO3TOMY OOpasyeT [IIyXue IITyKa-
TYpPHBIE [TOBEPXHOCTH.

['nrcoBbie LUITYKaTypKy MOTYT BOCTIDMHMMATE B OTABATh BlIary. OHAKO UX CTPYK-
TYpa npu 4aCcTOM CMEHE BJIaXXKHOTO U CYXOT0 COCTOSSHUS MOXKET PA3pyLIaThCH. Takue xe
TOBPEXKACHU A 6YLLYT HMMETHb MECTO, €CITH TIITCOBLIC I€TAM ITOCTOSAHHO MOABEPTATH BO3-
JIecTBIIO Boubl. MeTa/uinaecKue NeTany B THIICOBOM LITYKaTypKe, KaK, HapuMep,
CTaJIbHbLIC 3aKJIAIHbIC ICTANH, ceTKa—pa6Hua M NOABECKH, MOI'yT KOPpOIHUPOBATE. ITo-
3TOMY OHY JIOJIXXHBI UMETh 3a1UTY OT KOPPO3NHU.

CniocobHOCTh rurca BOCIIPMHUMATL BOOY, 4 TaKXE€ COACPXKaHME KpUCTAIINICC-
KOW BOJIEBI SIBJISSIOTCS IIPEUMYILECTBOM
IpW 3alKTE OT NOXapoB. Bo Bpems mo- CrpoutensHble runcel 6es no6asok
Xapa BOCTIDMHSTASI Boja M ocBoGoxaa- | Mo DIN 1168 (puc. 3.52)

OB KpHCIaLIFCCKas pONa oOpa- | DOPMESCE T renyaerer SO
3YIOT 3a1IMTHYIO 308y U3 BOOSTHOIO ITapa UMYILECTBEHHO U3 Cynbhata kKankuusi — Nonyrug-
BOKDYT OUITYKATyperHniX crpouTtes- | BTE O TAmIoweIe s iy Sop

HBEIX KOHCTpYKLMU. ['uricoBble nITyka- ANs BHYTPEHHEN WTYKaTypKyu M ans usrotoene-
TYPKH TOJIIMHOI He MeHee 15 MM cuyi- HWS TUMNCOBBLIX CTPOUTENEBHBIX MNNAT.

TAIOTCS OTHE3AILATHBIMA. LliTyKkaTypHbIi FUNC nonyyaeTcs npu obxure
B BLICOKO- Y HM3KOTeMMepaTypHoli obnacty u

Ecnu x (popMOBOYHBIM MM LITYKA- COCTOUT U3 Cynb(arta KaneLus — nonyruapara.
TYPHBIM THIICAM H4 3aBOJIC ﬂ06aBﬂHIOT— OH HaunHaeT CXBaThbiBATLCS y>Xe vepes 3 MURY-
Thl, O[IHAKO €r0 MOXHO 3HA4UTENbLHO [OMbLIe
€51 crienuallpHbIE yACpXKUBAIOIINE 10~ UCrONL30BaTh Kak (opMOBOHHKIA runc. LTyka-
04aBKU U HAITOJIHUTENIM, TO TUIICHI IOy~ TYPHBIZA TUNC NPUMEHSETCA NS BHyTpPEHHEN

wrykatypky v pabot ¢ cetkoii-pabuLieis.

YaroT ONpeaesICHHEIC CBOMCTBA.
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o ViepxuBaumme 100aBKH — 3TO Ma-
TepHuanbl, KOTOPHIE ITOJIOXUTEILHO
BIUSIOT HAa TAKME CBOICTBA TUIICA,

q . KaK KOHCHCTEHILIVS, YIEPKUBaAHNUE

(cuemnenye) ¢ OLITyKaTypuBaeMoii
MOBEPXHOCTHIO WIIM BpeMsl TBepIe-
HUSL.

e HamnoJiHuMTe)in, TaKHe, KaK IECOK,

BCIYUYEHHBIN NEPJINT U BCIOyYEHHAS

AHrugput

obwura B °C

>
emnepatypa 06;

o

=

S

<

2 | Cynedpar - 700

2 ‘g";‘g" CIIONIa, MOTYT HO0ABJISITHCS [JisL MO-
g | “&b | = LiiyKaTypHbIit

2 pd BBILLIEHKS KOJIMYECTBA MaTepyaa.
é MpanopHeIf runc =

S LUTYKATYPHb HEHOPMWPOBAHHbBIE

o

TUNC C KBacLiaMu

CTPOWUTETIbHBIE TUTMCHI

T i

< ﬁ%ﬁgﬁsﬁ‘?m}'}% Tunc nna CTH)IfeK 00XMWraloT Npu

X,_M —F BLICOKOTO CLienrie- temmneparype 1000 °C B obnacty BhICO-
g ot anﬁ:tmT - ;:?E’,MSZS?S;’;? KHUX TEMIIEPaTyp, U 0H06onbme He conep-
=8| nonymapar < o st KAT KpUCTa/TMyeckoii Bosl. OH COCTO-

8 8| CaS0s-1, H,0 | ut 13 anruapura (CaSO,) u HeboNbLIOo-
\‘§.§/ - ro KOIMW4ecTBa x0KkeHoi uzpect (Ca0).
= —@ Tak Kak cam aurMIpUT HE MOXET BOC-

IIPUHMMATh BOAY, TO COCTaBIISIIONIAS
ACKEHOM M3BECTU AEHCTBYET KaK BO30y-
autenb. CTsoKeYHBIN ruic uMeeT BpeMs Teeprenus 20 9acoB, W OH 3HAYUTEIIBHO TBEpP-
K€, 4eM npouve Turchl. [IpoyHoCTh Ha cXkaTre NoJKHA JOCTUTaTh He MeHee 25 H/me.

MpamopHBIii TAIIC — 5TO IITYKaTyPHBIA TUIC, KOTOPHI MPONUTaH KBacLaMy (IBOii-
HOE KOJIMUECTBO) U €11€ Pa3 O00XKEH. DTOT YMCTO-OEIIbIi THIIC TBEPAEET MEJUIEHHO 1

Puc. 3.52. Bunpl rumica mo Temneparype obxxura

CrpouTtenbtsie runcel ¢ go6askamu no DIN 1168
® [oTOBbLIV WTYyKaTyp- TBepaeet MeAneHHo U NPpUMEHAETCA Ond U3rotoBneHus BHyTpeHHeﬁ

HbIY TUnCc wrykarypku. K Hemy fobaensiotes ygpepxusaioime gobasku U Haron-
HUTENU.
® lITyKaTypHbIA TMNC  NPEeVMyLLECTBEHHO NMPUMEHSIETCS 151 USrOTOBMNEHUA BHYTPEHHUX WITYKa-
BbICOKOTO cuerne- TypoK. [ns nyqwero cuennexus NpUMeEHAITCH yaepkusaowme nobas-
HUsl KU; MoryT no6aBnsiTbkCA HaroNHATENN.

® M'unc Ansi MallMHHOW NPUMEHSIETCS CMELManbHO [N U3roTORNEHNS BHYTPEHHEN WITYKATYpPKu
WTYKaTypKu C NOMOLLIO WTYKATYpHBIX MalvH. Yaoepxusaowme nobaeku B opme
3aMeanMTeneit cxeaTbiBaHUA NO3BONSIOT HEMNPEPLIBHOE UCTIONL30BaHNe
MallyHbl Npy BeAeHUM WTyKaTypHelx pabot. MoryT 6biTe MCnonb3oBaHbI
HanonHUTeny, Hanpumep, Necok.

® YCTaHOBOYHLIN TUMNC NPUMEHSIETCS [T OKOHYaTeNbLHON OTAENKW Npy YCTaHOBKE M'1rcoKapToH-
HbIX CTROUTENBHBIX MUT U FTMNCOBONOKHUCTLIX NNUT B KAYECTBE CTEHO-
BOW CyXOil WTyKaTypku. Yaepxveatwye gobaBku obecneunealot Mef-
neHHoe TBepaeHYe, NOBLILIEHHYIO BOJOYRERKUBAIOLLYIO CroCOBHOCTE U
yny4uwaroT clenneHue ¢ rurncokapToHHbIMN CTPOUTENBEHBIMU NAUTaMU.

® [unc ans 3anonHe-  NPUMEHSETCS 1S COBIMHEHUS TUTNICOBLIX CTPOUTENBHLIX MIUT. YAep»Xu-
HUS LUBOB saowme gofaeku ofecneunBaloT NOBLILEHHYIO BOAOYAEPKUBAIOLLYIO
CNOCOBHOCTL M MEIEHHOE TBEPHEHIE.

® linateneBoYHbIK NpUMEHAETCA B OCHOBHOM AN 3a0eNKW WBOB MexXagy rurncoBbiMA CTpOU-
rvnc TensHeIMU nnutamy. Ero ceoiicTBa aHanorvyHe: rancy ans WeoB.




3.4. Baxcywue

JOCTUTAeT BBICOKOM mpoyHocT. OH MOXeT CMEeIIMBaThCsl ¢ KpacKaMu. 3aTBepaeB-
I MpaMOPHBIA TUIC (MCKYCCTBEHHBIN MpaMoOp) MOXET HUTNGOBATHECS U MOINPO-
BAaThCSI M UMEET BU HACTOSIIETO MpaMopa.

3.4.4. Anzudpumnrnnie eéscyuiue

AHIUIPUT BCTPEYaeTCsl Kak ecTeCTBeHHasi ropHas mopoua (CaSO,) 6e3 kpucTaim-
yecKoit Bomsl (mpupoanHsbliil anrunput NAT) win obpasyetcs n3 UCKyCCTBEHHO TIpH-
TOTOBJIEHHOTO aHTUAPHUTA B YCTAHOBKAX IO U3BJIEYCHUIO CEPbl U3 IILIMOBBIX Ta30B HA
9JIEKTPOCTaHLIMSIX, paboTalomux Ha ymie (cuuretnueckuii anruaputT SYN). Ero vac-
TO 00603HavaroT Takke REA — runic. YToObl aHIHAPUT MOT BOCTIPpHHMMATH BOLY, K
HEMY IOOaBJISIIOT B KauyecTBE BO30ymuTeneil (MHruONTOPOB) OCHOBHBIE MATEpHUAJIBI,
TAaKWE, KaK CTPOUTENbHAS U3BECTh, MIIM OCHOBHBIC ¥ COJIEBUIHBIE MATEPUAJIHI (CMe-
LLIAHHBIE WHTUOUTOPHI).

AHTHIPUIHBIA pacTBOP HAYMHAET CXBATHIBATHCS Yyepe3 25 MUHYT M CTaHOBUTCS
TBEPAbIM HE 103%e ueM uepe3 12 uacos. Ero Teepuenne npoucxoanT TOIBKO Ha BO3IY-
xe. AurunpurtHoe Bsokytnee (AB) mocrasnsiercst mo DIN 4208 nByx Ki1accoB MpOYHOCTH
(ta6m. 3.14). OH MOXET NMPUMEHATHCS B KAYECTBE BSXKYIIETo IS IITYKATYpOK M CTSI-
JKeK, a TaKXKe JUIST BHYTPEHHUX CTPOMTENBHBIX KOHCTpYKimi. [IITyKaTtypku ¢ aHrui-
PUTHEIM BSDXYTIIMM HEOOXOAUMO 3alVIIaTh OT BJIATK.

3.4.5. Cmewmannuvie escywue

CMetlIaHHBIE BSKYIIME — 9TO MMIOPaBIMYECKUE BSXKYILNE, COIepXKalue TOHKOMOJIO-
TBII Tpacc, JOMEHHBIE [UIAKM WM JOMEHHBII NECOK, a4 TAKXKE TMAPAT U3BECTH WK
MOPTIaHIUEMEHT B Ka4eCcTBe MHIMOUTOPA JUTSL BOCTIPUSTHSI BOIbl. CMENIaHHbIC BSIKY-
LIME TBEPMEIOT Kak Ha BO3MyXe, Tak U Moj Boaoi. VX NpoyHOCTh Ha CXaThe yCTaHOB-
siena nio DIN 4207 ue menee 15 H/mm? yepes 28 pBeit nocie ykiagky. CMelraHHbIe
BSDKYLLIME MOTYT MPUMEHSITECS TOJIBKO Ul PACTBOPOB ¥ HEAPMUPOBAHHOIO GETOHA.

3.4.6. Illmyxamypuusie u k1a0ounbie 8axcyugue

[ITyKaTypHble ¥ KIATOUHbIE BSLKYIIHE Tabnuua 3.14. INpo4HOCTE aHIMOPUTHEIX BSHKYLIUX
(MC) — npuroTOBNeHHEE Ha 3aBone | baroe | [lpoduocrs
runpasanyeckue Bsokynme. OHu cocro-

SIT B OCHOBHOM W3 TIOPTIAHALIEMEHTA 1
HEOpPraHWYeCKUX MaTepHaioB, TAKMX
Kak kamenHas myka. [pu cmermBanum

O6o3HaqeHre ynakoBKy

AB 5 5 1 psA YepHbIX TOYEK

AB 20 20 3 pspa YepHbIX TOHEK

Tabnuua 3.15. [poyHOCTL Ha CKaTne WTyKaTyp-

C TIeCKOM ¥ BOJOI MONy4aloT pacTBop, HBIX W KIBZIOHHLIX BSDRYLIAX

KOTOPHI MPUMEHUM AJIsl IITYKaTypPHBIX FlpourocTs B HIMMVE nocne

Y KJIa09HBIX paGoT. Bun BHISOKIN r;‘(’)‘;‘;‘;gﬁi
IlTykatypHble ¥ KIag09HbIE BAXKY- 7 nen MM: : HHe,:aKc_

e mo DIM 4211 nenstcs na Tpu Kiac- MC 5 _ >5 <iE e

ca o npoyHoctH (tadmn. 3.15). obaska HMETEE .

NOpooOpa30BaTENs YIYYIIAET yI000YK- 27 2125 | <325

JNagbIBa€MOCTh W JIONITOBEYHOCTb. MBS e
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Hopmaryeroe o6o3nauenue: HItykatypusie u Kiagounnie Bskyume DIN 4211 — MC
12,5 X o3HavaeT mTyKaTypHO U Kiiagodno Bskyiiee o DIN 4211 kmacca mpogno-
ctu 12,5 6e3 nopooGpasoBaTteJisi.

KOHTPOJIbHBIE BOTPOCHI

YeM oTIHUYAIOTCS] BO3AYIIHBIC U3BECTH OT THAPABINYECKUX?

Yto noHMMAIOT ITOJI, THAPaBIMICCKUMK n00aBKaMu?

YeMm omiMaaeTcs LEMCHTEI OT CTpOMTEIIBHBIX U3BECTCH?

Kakue Bubl iIeMeHTa MMEIOTCST M KaK OHM 0003HaYEHBI Ha YTIAaKOBKax?

Kakoe neiicTBre MMEET TMAPATALMOHHOE TEILIO B IIEMeHTaX?

Kakoe 3Hauenue nMeeT HOpMATHBHOE 0003HadeHe goMernynui rieMent DIN 1164 —

CEM I11?

7. Kakne BOpMHpYEMbIE CTPOUTETBHBIC TATICHI UMEIOTCS Ge3 T0OABOK U Kakue C JoGaB-
Kamu?

8. Kakue xnacchbl MpOYHOCTY UMEIOTCS B IITYKATYPHBIX ¥ KJIAAOYHBIX BSKYIIHX?

SRR P

3.4.7. Bumymobt

BUTYyMBI — 3TO TOJIy4EHHEBIE [TPH ITepepaboTKe HedTH TSIKEILIE TEMHOLIBETHEIE CMECH
Pa3iiMYHBIX OpraHuYecKuX cyocTaHnuil. Hapsimy ¢ ymieponom 1 BomopornoM B GUTyMax
MPUCYTCTBYIOT HeGOMBIIIE KONMYECTBA Cephl, KUCIOPOIa U a30T4.

3.4.7.1. Ilpouzeoocmeo

JAucTHiniauHoHHbIe OUTYMBI, HAa3bIBAEMBIE TAKXE OUTYyMaMHU IIJISi JOPOXKHOIO CTPOU-
TEJILCTBA, MOJYYalOT ITyTEM AUCTUIUISIIIMY HE(TU B HECKOJIBKO CTYIEHEH Mpu TeM-
neparype 350 °C B Bakyyme (puc. 3.53). INonyuaroTcss Msarkue 10 cpenneii TBepro-
CTH OUTYMBI.

BricoKOBaKyymMHbIe OMTYMBI U TBep/ble OMTYMBI MOJTyYAIOTCS ¢ IIPUMEHEHHEM I10-
BBILLIEHHOIO BAKYYMa WK MYTEM JIaJbHEHIIeH 0OpaboTKy Ha IOTIOTHUTEIIBHON CTyTie-
HM NepepabOTKK, IPUYEM IIPOMCXONUT NalIbHEHIee OTIeIeHNE KUISIIINX MPU BBICO-
KOI TeMmneparype Macen. Pe3ynbTatoM sIBISIIOTCS] TBEPAbIE ¥ YIPYTOTBEPLBIE COPTa
OWUTYMOB, KOTOpbIE HA3BIBAIOTCS] TAKXKE

Avoctepran asbl BauyymHas
T (> monmays | TPOMBILLICHHBIMY GHTYMaMH.
Tankep = g [as
B ES OxkcumposanHbie GUTYMbI TOJTYJaI0T
B IMPOAYBHBIX PEAKTOPAX U3 MATKUX AU-
fhex0t-|  CTUJLISIITUOHHBIX GUTYMOB, B KOTOPbIE

macna

BAYBACTCS BO3NAYX IIPM TEMIIEpaType OT
a

e 230 o 290 °C. OxcuaupoBaHHbIE GH-

TYMbI 0COOEHHO HEYYBCTBUTCIIBEHDBI K XO-

Peaepeya

OKHCHEAHOT Jiony M Tery.

buryva Oxonauposan-

S Hble BuryMbl

Peaepeya TpyGuaras
cuo% Xe&m n‘e’XS

ButymHan
BETDOAYNMHES |
YCTaHOBKa

IosmMepmMoaupuumpoBaHnbie OUTY-
Mol (PmB) — 5710 cMech M3 IUCTUILISIINA-
OHHBIX OUTYMOB U TIOJIMMEPOB, TIPUYEM
TOJIMMEPHI, HANIPUMED, MEHSIIOT BSI3-

Puc. 3.53. Ipuroroeienre GUTYMOB KOCTb OUTYMOB.

BurymHeiit
peaepsyap




3.4. Baswcywue I\J
3.4.7.2. Ceoiicmea

buTyMBI — 3TO TepMOBHCKO3HBII MaTepHal, KOHCUCTEHLIMS KOTOPOTO U3MEHSETCH 110-
CTOSTHHO C U3MeHEeHYeM TeMrepaTypbl. OHa MOXET OBITh TBEPI O PpY HU3KUX TEMIIE-
paTypax 10 o4eHb Xuakoii mpu remmneparypax oT 150 go 200 °C. Dto usmeneHne co-
CTOSTHUSI B YMEPEHHBIX 00J1aCTAX TEMITEPaTyp YaCTO MOBTOPSIETCH M MOXET HEPEXONUT
M3 OIHOTO B OPYroe.

Kreswee peiictBue GUTYMOB OCHOBAHO Ha XOPOIIMX CMAYMBAIOIMX CBOMCTBAX U
Ha U3MEHEHMHU UX BSA3KOCTH IPY M3MEHSIONINXCS TeMIIepaTypax.

I1n0THOCTE GUTYMOB 3aBHCHT OT COPTa M M3MEHSIETCS B 3aBUCHMOCTH OT TeMIle-
patypbl. Ona konebnercs ot 0,86 mo 1,11 r/cm®. TemnepaTypHoe pacuupenme GUTY-
MoB B 2030 pa3 6omnbliie, 4eM y MUHEPAIBHHIX MATEPUATIOB.

burymbr BomocTolikM, yCTOUYVBBI TPOTUB arpeCCUBHBIX CTOKOB, KMCJIOT, LIEI0-~
yeil u coneit. BTo, HanpuMep, BaXXHO MpH BO3LEHCTBUM COJIM, MPUMEHSIOLLEICA Ha
YIWILAX JUisl TASTHMWSI CHETa 3UMOIL. Y CTOMYHMBOCTb YBEMMYMBAETCS ¢ POCTOM TBEPAOCTH
OUTYMOB, a MpK OOJIee BHICOKUX TEMITEpATypax oHA CHIDKAETCSI. BUTYMEL He CTOMKU
MNPOTHB AEHCTBUS XUPOB, MACEN, TOPIOYETO, a TAKKE OpraHUIECKUX pacTBOPUTENIEH.

BuTyMbl cTapeioT 1Moj BO3NEHCTBH-
eM KHCJIOpona BO3IyXa, CBEeTa M Teria.
Kucnoporn oKucIseT COCTaBISIIONIIE Ya-
CTH OUTYMOB, a IO BO3IEHICTBUEM TETT-
J1a V3 HETO NCTAPSIIOTCS MSITKUE COCTAB-
nsope HedTU. DTO NPUBOAUT K OTBEp-

CeoiicTea GuTyMoB

® TepMONNacTUHHOCTL (TEPMOBSZKOCTE)

® xopollee CMaunBaHue

® [@NOTHOCTL, NogobHas eope

® BbICOKas Tennov3onsauus

® MSArkve GUTYMbl UMEIOT MEHBLUMIA YAENbHBIA

JICHNI0 TIOBEPXHOCTH OMTYMa, KOTOpOe BEC, YeM TBepable, ropsuuii 6utym nerye,
MAJIO PACIPOCTPAHSIETCS B TIIyOHHY. HEM XOMORHHA
. ® YCTOI4YBLI NPOTUR BOfbI, ArPECCUBHBIX CTO-
Ilox meiicTBUeM ynbTpadhuroneTo- KOB, BOMNbLIYHCTBA KUCNOT, LWenovei 1 conelt
BLIX JIyU€H CTApEHME YCKOpSeTcsi. Br- | ® weycroiiumes NpoTvB XupoB, macen, ropio-

Hero ¥ HeKOTopbIX OpraHn4eCkux pactBopn-

TYMBI TPYZIHO BOCINIAMEHACMbI 1 HE ME- Tenei

10T KIACEa OTHCHOCTHL. L] CTapeloT Ha NOBEepXHOCTU 3a C4eT Kucnopoga,
Mosny4yennrie U3 HedTU GUTYMBI B SESTE A TRrR
OTJIMYUE OT TIONYYEHHOIO U3 YIS JIeT-
TSI HEe ONACHBI J1Is1 3710POBbs. B 3akoHO-
JIaTeIbCTBE TI0 3AIMITE BOLbI GUTYMBI
Kiaccu¢pULMPOBaHbl KaK He Bpeasime

BOJE BEIIECTBA.

® TpypHOBO3ropaemele
® He BpefHbi Of1A 3[0POBbS
® He BpefHbl A BofAb

3.4.7.3. Memoo ucnotmanuii

QHVHOBEHNE

TeepnocTh OMTYMOB K UX MTOBEACHUE B
3aBUCHMOCTH OT TEMITEpaTypEI OIIpejie-
JISTIOTCS € TTOMOIIBIO COOTBETCTBYIOLITMX
METOZIOB MCIIBITAHUI M UMEIOT COOT-
BETCTBYIOIIIME YHUCIEHHLIE 3HAYEHWS
(ta6m. 3.16). Puc. 3.54. ITpoHUKHOBEHWE HIJIbL




@0 Ihasa 3. Cmpoumenvhoie Mamepuanbl

Tabnuua 3.16. [Nokazarenu Gutymos (EN 12590)
Metog nenel- | MpoHukHo- | Todka pas- | Temnepartypa
TaHus BEHVE MSAMYEHVS | paspylleHus
060~ npun 25 °C RnkK no ®paacy,
3HAYEHMe [0 mm] [°C] makc. [°Cl
[AvcTunnsiuvonHbie Gutymel (ROpoXHbIe GuTyMbl)
160/220 160-220 3543 -15
70/100 70-100 43-51 -10
50/ 70 50-70 46-54 -8
30/ 45 3045 5260 -5
20/ 30 20-30 55-63 -
Teeppble BUTYMBI MM BLICOKOBAKYYMHbIe 6MTYMbI"
80/ 90 <11 80-90
90/100 <7 90-100
110/175 <6 110-140
150/175 <1 150-175
OKkCcuaauMoHHbIe BUTYMbI?
85/ 25 20-30 80-90 —10
85/ 40 35-45 80-90 -15
95/ 35 3040 90-100 -15
100/ 25 20-30 95-105 —15
100/ 40 30-50 95-105 -15
110/ 30 25-35 105115 -15
120/ 15 10-20 115-125 -8
MonvmepmoaMLMpoBaHHbIE BUTYMBI
PmB 80 >120 4048 —20
PmB 65 >50 48-55 -10
PmB 45 >20 55-63 -10
80/90=80 °C/90 °C (T04xa pasmsr4eHus o1/fo)
2 85/25=85 °C/2,5 MM {TO4KE Pa3MAT4EHNA/NPOHUKHOBEHNN)

NOrPY>XEHUE UMbl (rny6uHa
MPOHVKHOBEHNA)

DTOT METO]I OTPEAETSIET TBEPIOCTh
ouryma. OHa OIpenenseTcs pacCTOsSTHMI-
€M, Ha KOTOpOe OITYyCKAaeTCs B OMTyMe
Wrma, HarpyXkendas Harpyskoi B 100 r
mipu 25 *C 3a 5 cexyHz (puc. 3.54). Trep-
nocte Outyma paercsa B 1/10 mm. Taxk,
Harpumep, outyMm B 80 mmeeT myoury
npoHukKHoBeHUs 80/10 MM = 8 MM

ONMPEOEJNIEHME TOYKU
PASMAMYEHNSA C NOMOUWLIO
KOJIbLA W LAPUKA (EPRuK)

Ilepexon OT TBEPIOTO K JKUAKOMY CO-
CTOSIHNI0 Y OUTYMOB — CKOJNB3SIIIUA.
[TosToMy olipesiensieTcsi He TOYKa I1aB-
JICHUS, 4 TOYKA pasMsirueHusi. Bagrerit
JUTs1 I3MEPEHUS] CIIoM OUTyMa 1on Jieii-
CTBHMEM Beca lIapyKa MEUIEHHO Harpe-
Baetrcs U neOpMUPYETCS TTPU ITOM.
Touka pasMsAryeHuss KoJbLo N LIapuK
(Ring und Kugel — RuK) — aTo Temme-
partypa, npyu KOTOpo¥i aepopMarivs ou-

TyMa NOCTUIAeT YCTAHOBIEHHOM BENIMUMHBL 25,4 MM. Y NUCTUUTSIIOHHEIX OUTYMOB
OHa JIEXXUT Npu Temneparype ot 37 go 67 °C (puc. 3.55).

TOYKA PA3PYIIEHUA MO OPAACY

TloBenenue GUTYMOB MpU HU3KUX TEMIIEPATYPAX OLIEHUBAETCS IO TOYKE paspylie-
HUS, KOTOpas XapakTepu3yeT IIepexo]l OT BA3KOIUIACTUYHOTO COCTOSIHUS K TBEPIOMY.
CranbHas XecTh, TOKPBITAsi CIIOEM OMTyMa, oxJIaxjaercsi co ckopocthio Ha 1 °C B

Yewm Boillle rNybuHa NPOHUKHOBEHUS!, TEM MSr-
ye butym

CrarbHO LWapKK
burym

e}

Wamepy-
TenbHoe
KOMBLO

25,4 mm

o
HaIpeBaHu

Puc. 3.55. Touka pasmsrdeHust KOJBLO U IAPUK
(Ring und Kugel — RuK)

MUHYTY ¥ 4€pe3 MUHYTY CTUOAETC.
Toukoli paspyiesus OyneT TeMIepary-
pa, IpU KOTOpOoi OUTYMHBIN CJION npu
M3rube paszpyLuaeTcs iv oopasyeT Tpe-
mwmHb (puc. 3.56).

3.4.7.4. Ilpumeuanue

BuTyMBl IpUMEHSIOT KaK JTOPOKHO-
CTPONTENIbHbIE OMTYMBI B CPEICTBAX IJisk
3AIUTHI COOPYKEHWI W JIJISI U3TOTOBJIE-
HUSI KPOBEJIEHBIX W U30JISILIMOBHBIX Py~
JIOHHBIX MatepuraiioB (puc. 3.57).
brTyMbl MOXHO YKIQABIBATE TOJb-
KO B XUIKOM coctostnun. Ilostomy me-
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pel IpUMEHEHUEM 1X Harperaior. Yto-
Yem Bhbille TOYKa paamsir4yeHns, Tem TeBepxe
OBl X MOXHO OBLIO IPUMCHSTh B XO- | 6urym

JIOOHOM BMIAE, OMTYMBI NOJKHKE OBIThH
pPacTBOpPEHBI WU NpEeBpalicHE B Ou-
TYMHYIO 3MYJIbCHIO. TBEepaeHue Ipouc-
XOIMUT NIPY OXJIaXKIECHWY, BHIIIapUBAHUH E
PACTBOPUTENS WIM UCTIAPEHUSI BOZB! U3
OUTYMHOU 3MYJIbCUU.

HECTb
BuTyMHLIA
cr%om

365+01 mm

JOPOXHO-CTPOUTENBHLIE
BUTYMEI (DIN 1995)

JUCTUNNSIUOHHBIE XHUAKOCTU B
OCHOBHOM ITPUMCHSIYOTCS JUISI HPOM3-  Pye, 3.56. Touka paspymeHnus 1o Gpaacy
BOJIcTBA acdaisTa B TOPOXHOM CTPOU -
TeabeTBe. [103TOMYy rOBOPSIT O IOPOK-

YeM HIXe nexunT Touka paspyleHuns, Tem Msr-

HO-CTpouTENbHBIX OuTyMax. OHM 10 | e Gurym
TBEPAOCTU NPOU3BOIAATCSI 3 COPTOB:
160/220; 70/100; 50/70; 30/45 u 20/30.
B XUKOM COCTOSIHUM ropsucii cMecu
OUTYMBI IEWCTBYIOT KaK cMArdyarouiee
CPEICTBO U YIYYUIAIOT YKIAAKY U 00-
padotky acanrra. Huke 90 °C oury-
MBI BSI3KOIUIACTUMHBI, CIIYXAaT KaK BsI-
Kylee U JOCTUTAIOT PU HOPMATBLHBIX

TeMIEpaTypax cBOEro paboyero co-
CTOSIHUS. MpumeHenue GuTymoB:

® Bsixyuwee gns acganbTta;

¢ [lopOXKHO-CTPOUTEMbHLIA BUTYM;
® BuTyMm Ans 3almMTel COOPYKEHUIA;
L ]

~Q Cranbhas ~@
! i
! !
! !
! !
! !
| !
| !
. t

] 40,0 + 0,1 mm

CPELOCTBA 14 3AWATDI

COOPYXXEHU KpoBefbHBIE ¥ MBONSLIMOHHBIE PYNOHHBIE
Marepuansl;
Cpenctpa 17151 3aLMTHl COOpPYXe- ® BUTYMHbI# KPOBENbHBI FOHT 1 BOMHMCTBIE
HUH — 9TO MPOLYKThI, KOTOPHIE YKIIAIbI- NUCTI

BAIOTCSI B OOJIBIITMHCTRE CIIyYacB B XKW/~
KOI1 popMe M CIyzKaT 1d 3alTEH M u30-  Puc. 3.57. [Ipuemenenve GUTyMOB
JSAUMY 30aHMI OT BJIAaru.

Jliis1 cpeAcTB 3alIMTEl COOPYXCHUI HA OCHOBE OUTYMOB TIPUMEHSIOTCS TUCTHILISI-
IOHHEBIC OMTYMBI. Eciu oXXupaiorcst 60bIIue KoAeOaHus TeMIIepaTyp, TO Mpeaiou-
TAIOTCA OKCUIAIIMOHHEBIC OUTYMEL. TTpeuMyIecTBO 30U OUTYMOCONCPXKaI[UMU
MarepuanraMy — 3TO JaCTUYHOCTh OuTyMa. B 3aBMCHMMOCTH OT BHIa TAKWE MATEPUAIIEI
MOTYT NEPEKPEIBATh TPCITUHEI IO 3 MM ITUPUHOIM. Paznmyaror ropsiueyKiiansiBacMEIC 1
XOJIOMHOYKIIAABIBACMBIC U3OMSIUOHHBIC MATEPUATILL.

TopsiyeyknanpiBaeMble CPENCTBA ISl 3ALIMTHI COOPYKEHHI COCTOST U3 YUCTOro OH-
TyMa Uiau OMTyMa C HaIllOJIHUTEIRHBIMU I0OaBKaMu, KakK, HallpuMep, KaMeHHasa MyKa,
CTEKJISTHHAS] WJTM MUHEPaIbHAsl BaTa MJTM OpraHuvecKue BojiokHa. OHU HarpeBaloTcst
Ha mecte yianky 10 180 °C u HaHocsTCs pasOpbI3ruBaHueM, OKPACKOM, LiaTesem,
HOrpyKeHUEM MU TIOJUBKOM Ha CYyX0€ OCHOBaHME.
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JI7isl DOHMKEHHMS TEMITEPATypPhl YKIIATKU TUCTUWLISHMOHHBIC OUTYMBI MOTYT OBITh
pa3basieHb! yApoHOM. Iy/ipoHOBbIE OMTYMBI MOTYT CMEITMBATLCS TIPY TeMIepaTypax
ot 80 1o 130 °C 1 HaHOCHTBCH Ha TOBepXHOCTU Npu Temueparype 40—110 °C.

XonoanoykiaansieaeMple CPeCTBA JUIsI 3aINTH] COOPYKEeHMil IPUMCHSIIOTCS Jarle.
C moMoubio J00aBOK COOTBETCTBYIOLIUX MaTepUaIoB BA3KOCTh OUTYMOB TaK CHUJIb-
HO CHUXAETCS, YTO MX MOXHO YKJIaIbIBaTh 0¢3 HarpeBaHus. XOJOOHOYKIIa EIBACMBIC
OWTYMHBIC MaTepualbl U3rOTABIUBAIOTCS Ha 0a3e pacTBOpuUTeNcil wiv Ha 6aze Ou-
TYMHOU 3MYJIbCHMU.

BuTyMHEBIE pacTBOPHI ITOYYal0TCsl TIpH J00aBKE JICTKOJICTYYETO PACTBOPHUTENS, Ha-
npymMep OcH3uHa. PacTBOpUTEL MCHAPSIETCS, TAK YTO YEPE3 KOPOTKOE BPEMSI CHOBA
JOCTHUTAeTCsI TBEPAOCTh UCXOTHOro burymMa. butyMiEble pacTBOPE! IPUMCHSIIOTCS LIS
I'PYHTOBKHY CYXHUX ITOBEPXHOCTCH M3 OeTOHA, IITYKATYPKU, KUPIMUYHONW KIagKHd WA
MeTaJlla, OT IYCTOM >KUIKOM OKPACKM ZIO ITACT ¢ HAIIOTHUTEISAMU IS ITTOCKOCTEH, Ioa-
BEPXEHHBIX IMOrOJIHBIM BO3NEMCTBUEM, M KakK ILTIATEICBOYHASL Macca M 3aMasKa JIis
BBIPaBHUBAHKSA HCPOBHOCTEH U ITyCTOT, a TAKKE JIJIsI FepMETH3alIH IITBOB.

BUTYMHBIC 3MYJIBCUU U3TOTaBIUBAIOTCS HMyTEM TOHYAMIIErO pacnpeacicHUs JUC-
TWULIIIMOHHBIX OUTYMOB B BOJIC ITPU J10-
OapiicHUU SMyJbraropa (IJIMH WIK OeH-
tonuta). I[Ipm nobaske HamoOMHUTEICH
OHM CITY3KAT BOOOOTTAIKUBAIOUINMU OK-
pacKaMu M IIIaTeJICBOYHBIMU MaCCaMU.
3a oauH paboyuil IMpoxXon OHA MOTYT
HaHOCUTHCS CIOSIMU TOJILIUMHOMN 10 7 MM
(Toncrast obmaska) (puc. 3.58). Ipenmy-
LIIECTBOM OUTYMHBIX 3MYJILCUIA SIBJISICT-
¢ ux OorbIas cMayuBaloniasi Crocob-
HocTh. OHM fAEpsKaTCs faXe Ha MOKPOM
OCHOBaHUM.

Puc. 3.58. Hanecenue roncroii saumtHoit 06- KPOBEJIBHBIE N USONALUMOHHBIE
MasKu PYJNIOHHLIE MATEPUATGI

KposenbHbie U U30IA1UOHHBIE DY-
JIOHHBIC MaTepUaIbl — 3TO JICHTHI INUPU-
ot 1,00 M v mmyoii no 10,00 M, xoto-
PphIC ITOCTABJISIOTCS] B PYJIOHAX U CKJTAIV-
pyIoTCs B cTosTdeM coctosiHuu. OHU CO-
CTOST U3 Hecylel OCHOBBI, KOTOPas
OKYHAEeTCSI B AUCTHJUISIIIMOHHEIC OUTYMBI

Mpempapiens- Oxrangaona (B 6onpimHCTBE 160,/200 1w 70/100) u
Bari i 1po- __J bl — 3aTEM TTOKPBIBAETCSI ¢ OBEUX CTOPOH YK~
e L S ] R o CTBIMH WJTU C OOABKAMU OKCHIALIMOH-
Bk Cpyroron YerpelED HBIME OuTyMamu. J1jsi BEPXHETO ClI0sI

i i KpPOBJIY TIPUMEHSIIOTCS TIOKPBITHS B HE-

Puc. 3.59. VsroToeieHne pylOHHHX Kpo- CKOJBKO CIIOEB U3 TIONMMMEPMOMUGUIM-
BEJTbHEIX MaTepHAIOB (CXeMAaTHYECKI) poBaHHOro outyma (puc. 3.59).




B kauectse Hecylieil OCHOBBI NpH-
MEHSIOT cTpouTe/ibHON KapToH (R),
JxyToBylo TkaHb (J), crexiorkass (G),
crekaoxonet (V), XONCT U3 IOJIU3CTPO-
Boro pojiokHa (PV) (tabm. 3.17).

KposejnnHrie pylionnble MaTepua-
Jibl — 9TO HOKPHITHIH ¢ 00euX CTOPOH
OUTYMOM, C IIOCHLINMKOM ITECKOM I be3
Hee, cTpouTelbHBIN KapToH (R 500) nmm
crekiroxonct (V 13). BaxHoii 0611acThio
IPUMCHCHUS! SIBJSCTCA IUIOCKAsT KPhI-
114 C MHOTOCJIOMHOU TMAPOU3OJISLIMCH,
a TAKKe TMAPOM30JISILUS O 3eMJICHE, a
TaKXE TOPU3OHTANbHAS THAPOU3OIIS~
LYS] B CTEHAX W IOJ IEPEBSIHHBIMH KOH~
CTPYKLMSIMU.

W3onanuonnbie pyoHHbIe MaTepu-~
amsl (D) nim KpoBeJibHbIE M30IALHOHHbIE
py.iousbie marepuaisl (DD) n1s usons-
LIV COOPYXKECHUU UMEIOT B Ka4eCTBE
HECYLIETO CJIOSl CTPOUTEIBHBINA KapTOH
(R 500), mxyTtoByro Tkaub (J 300), crek-
nmotkanb (G 220), creknoxonct (V 60)
WMJIA XOJICT U3 IOJM3CTPOBOrO BOJIOKHA
(PV 250) u 6ornee TOACTOE ABYXCTOPOH-
HEe MOKphIThe butyMomM (puc. 3.60).

H30nsiuMOHHEBIE PYJIOHHBIE MaTEPU-
aNBl UMEIOT NOMOJTHUTENIBHO TOHKUIMA
BHYTPEHHMU CIOM U3 MEOHOM, aTiOMU-
HUEBOH (POJBTU UNH CUHTETHYECKO
IIEHKHM. B 3aBUCcHMOCTH OT Marepuaia
HecyIei OCHOBHI pYJIOHHBIC MaTepUaTbl
JOJDKHBI UMETH TOJILITUHY HE MeHee 3 MM.

CrapuBaembie PyJIOHHBIE MATEPUAIBI
(S). Ilytem HarpeBaHusI rOpEJIKAMU P~
BapMBAIOTCS ITOJTUICTPOBBINA XOJICT, CTEK-
JIOXOJICT, CTEKJIOTKAHb UNH JIKYTOBast
TKaHb, MPOIMUTAHHBIE OUTYMHOU MacTy-
Koii. CBapyiBaeMbIC PYJIOHHBIC MaTepu-
bl C ABOUHBIM HECYTIIMM CJIOEM U aJIi0-
MUHUCBOW Wy MerHoi $oIbroii MOryT
KCTIOJIb30BAThCS KAK IapOU30JISLLAS VUTH
KakK 3al{UTHBIA CIOA OT KOpHEW pacte-
HUIA B 03e/IeHEHHBIX KpOBJIsIX (puc. 3.61).

3.4. Basxcywue

Tabnuua 3.17. KpoeenbHble U N30MALNOHHbIE

PYFOHHBLIE MaTepuarnbt

Kpatkue Macca
PynoHHbie 0603Ha- Hecyuasi | Hecyweit
mMarepuansl YeHun OCHOBa OCHOBHbI,
(npuMepsl) r/mMm?
Wsonsiuvortble (V13 Crexnoxonct 60
pyneHtuie mare- |G 220 D CreKkoTkaHs 220
puansl, Kpoeens- |J 300 DD [xyToBan 300
HbIE U30MAUMOH- TKaHbL
Hble pyNoHHLIEe PV 220 DD | lNonuscTtpo- 200
marepuant (DD) BV XoncT
G 200 DD CreknoTkans | 220
Ceapueaemvuie | PVE-G 200 S5{ Cteknotkads | 200
pynoHHsle mare- | PVE-J 300 S4| xyTtosan 300
puanb (Sx) [x — TKaHb
TOMWUHA, MM]
NMonumepbuTym-
Hule (PY):
— KpOBErnbHbie PVE-G 200 DD| Crexnotkanb| 200
WU30NALUMOHHbIE
marepuansy;
— ceapuBaemsie |PVE-J 300 S5| OxyToBas 300
WN30NALMOHHBIE TKaHb
marepuvans

Puc. 3.60. Hakielika KpoBeIEHOTO M30ISIIHOH-

HOTO PYJIOHHOTO Matepuana

Puc. 3.61. BuryMHHI cBapUBaeMBIii pYJIOHHBII

Matepual
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KpoBenntbie N30Ma0UOHHEbIE PYJIOHHbIE MATEPUANLI HA OCHOBE MOJMMEPHLIX ONTY-
MoB. IMEIOT IBYXCTOPOHHEE MTOKPHITHE U3 HOJTUMEP-OUTYMOB U B 3aBUCUMOCTH OT
MPUMEHEHUS MOTYT OBTH IMOCKHITaHEI TIECKOM pn 1udepom. Hecytumii ciroit — 510 B
OCHOBHOM CTCKJIOTKaHb 1 MOJIM3CTPOBBINA XOJCT.

ITommepHo-OuTyMHbIE CBAPUBAEMBIE PYJIOHHBIE MATEPUANBI U3TOTABIVBAIOTCS TOJ-
mMHOoi 4 unu 5 MM. B xauecTBe Hecyiel OCHOBBI IPUMEHSIETCSI CTEKJIOTKAHD M TIOJIN-
3cTpoBOU x051cT. [IOKpOBHEIE CJIOM B 3aBUCUMOCTH OT TPUMEHCHUS MOCHINAITCS 11 -
(depoM, TanTbKOM WM CHAOXKAIOTCS Pa3fCIUTENbHON MICHKON. TTpeuMyInecTBOM 9THX
PYJIOHHBIX MaTEpHAJIOB SIBIISICTCST BBICOKAsI THOKOCTh B XOJIOMHOM COCTOSTHUM M OYEHb
BBICOKASI CTOMKOCTh MPOTUB CTapeHus. B 3aBUCUMOCTH OT MPUMEHEHHOIO CUHTETHU-
YECKOro Marepuasa (371acToMEpbl WU TUIACTOMEDPBI) MOJTMMEPHO-OUTYMHBIE CBApUBA-
€MBIC PYJIOHHBIE MaTepraisl nmeloT 060o3Hauyenue PYE v PYP.

BurymHblil KPoBeJIbHLI TOHT IIPUMCHSCTCS 7151 KDOBEJIBHBIX MOKPHITUYN MPU YKIIO-
Hax KpoBiau ot 15° no 85°. OH npouseonutcs pasmepamu 1000 mv x 333 mm. Benen-
CTBUE MaJOro COOCTBEHHOIO Beca MPU TAKOUW KPOBJIE HOCTATOYHBI JIETKUC HECYIIUE
KOHCTPYKIIMU KDBIIIIH.

ButyMHBIE BOJHUCTbBIE JMCTHI JTUHOM 2 M U mmupuHoit 0,89 M MpUMEHSIIOTCST IS
JIETKHMX KOHCTPYKUWI KpbILI, HAIIPUMEp B jiexax Wi capasix. [lpeccOBaHHbIC MAThI U3
BOJIOKHA NPMIUTHIBAIOTCS CUHTETUYECKON CMOJION M OJYYaloT IO JaBlIcHUEM 0~
TMONHUTENBHYIO MPOMUTKY TBEPIBIM TUCTHISIUOHHBIM OUTYMOM.

3.4.8. Accharom

AcdanbT — 3T0 cMeCh U3 OMTYMOB B KAUCCTBE BSLKYIINX U MUHEPaJILHBIX MATCPUAIOB
B KauecTBe 3anmoyiHuTessl. Cpbmie 70% OUTYMHOro NpOU3BONCTBA UCIIOIB3YETCS ISl
U3rOTOBJICHUS achanbTa.

3.4.8. 1. Munepanvhbie mamepuanv

Kak u B 6eroHax, MUHEpaTbHBIC MATEPUAJIBI B KAYCCTRE 3AHOIHUTENS 00pa3yIoT INaR-
HYIO COCTaBJISIIOINYIO yacTh acdansta. OHU MMEIOT 3a1a9y BOCIPUHUMATE BO3HUKA-
OTIME YCUIIUS, OBECTIeYUBATh CUEILICHIE IITHH ¢ [IOBEPXHOCTHIO IOPOI'Y U [IPOTUBO-
JIEHCTBOBAThL M3HOCY NOJIOTHA. [103TOMY MUHEPAJIbHBIE MAaTCPUAbI TOJKHBI OBITh
MPOYHBIMU HA CXATHE Y MPOTHMB YIapOB, YCTOWYWBH MPOTUB BBIBETPUBAHUS U MO-
PO30CTOMKH, YCTONYMBHI MMPOTUB HOJMPOBKM U CBOOOAHBI OT OPraHMYECKUX U U~
HUCTBIX MPUMECEHi, a TAKXE UMETh XOpOLlee CUEIUICHUE (XUMUYECKOEe CPOACTBO) C
ouTyMamu.

PaboTel ¢ acthansToM pas3nuuaioT ro TTpy mocTaBKaX pas3nuyaroT Hepasom-
METOLY N3rOTOBNEHNA Thie MUHEpPAJIbHBIE MATEPHAbI (KPYIJIO-
CRELAGY 3EPHUCTHIE), HANIPUMED TPaBUii U Mpy-
B A POIHBII ECOK, U pa3duThie (IpodJICHHIE)

MpumeHeHKe: MUHEpaJblble MaTepuaisl (ApoOacHEIe
AOPOXHOE CTPOMTENLCTBO 3epHa), HATTPUMED TUEOEHE, TPOOIEHBII
rmgpoTexHn4yeckoe CTpOUTENLCTBO ICCOK, 6JIaFOp01IHbII7I ]_LICGCHI), 6Har0—
STPRVIGICEIED RAPSIRRPUAE POIHBII IPOBICHHBII IIECOK Y HAIIOJIHU-




Te1b (Tadut. 3.18). bnaroponsmiii mebeHb
U JIpo0JICHHBIN [1ECOK — 3TO MHOTOKpaT-
HO ApOOJICHBIE MUHEPAIbHBIC MaTepya-
aun. Hanonnutens — 9TO xamMeHHas
MyKa, 3epHa Kotopoii meHee 0,09 MM.
HanmonHuTenu yMeHbIIAIOT IIyCTOTH B
acdanpre. Kpome TOro, OHM ynpodHsOT
OMTYMEI, ICNIAIOT UX 00JIee TBEPABIMU U
CTa0MIU3UPYIOT MX CBOMCTBA ITPU BBICO-
KUX TEMIIEPATypax.

3.4.8.2. Hzzomoenenue
acgharemosoii cmecu

N3roropneHue acganbTOBOI cMecH
MPOUCXOOWT B 3JICKTPOHHO-YIIPaBJIse-
MBIX CMECHUTEIbHBIX YCTAHOBKAX C TIPO-
U3BOAMTENBLHOCTEIO 10 350 T/yac. butym
MOCTABASIETCSI B TEPMOU3OIUPOBAHHBIX
aBTOLYICTEPHAX U rOPSIC-XUKOM CO-
CTOSTHUH U CJIUBACTCS B IOAOrPEBaCMEBIE
MPOMEXYTOYHBIC OaKu.

MuHepaigbHBIC MaTepUuanel IpeiBa-
PUTCTBHO JO3UPYIOTCS, T.€. COrJIaCHO
peuenType rpyoo cMeLIMBaIOTCsI, Harpe-
BalOTCSI B CyXOM OapabaHe, BoICylIBa-

3.4. Baxcyuwjue

)

Tabnuvua 3.18. 3epHOBOI COCTaB MUHEPambHBLIX

marepuanos no TL Min — SiB
(TexHn4eckune ycnoBusi Ha NoCTaBky
MUHEpPankHLIX MaTepUanos B AOPOXHOM
CTpouTensCTRE)

Heppobnextie
MuHepanbHble Marepuans!

Opobnenbie
MyHepanbHbIe MaTepuans!

3epHoBas

O6o3HaueHne rpynna

3epHoBas

O6o3HaueHre pynna

TNp#poAHbIi Necok, rpaBuit

Lpo6neHblii Nnecok, webeHn

MpvpogHElA Necok 0/2

INpupoaHLIA Necok 2/4
Llle6eHs 4/8
Llle6eHb 8/16
Le6erL 16/32
LWebeHb 32/63

Apobrieqbin ne-

cok-weberb /5
Lle6eHb 5/11
LWe6eHb 11/22
1lle6beHb 22/32
KpynHeii weberb |  32/45

KpynHuiit webexs |  45/56

Hanonwrutens, Bnaropog-
Hblit gpoBnexslit Necok,
BGnaropopHbii webeHb

Hanonuwrens 0/0,09

BriaropopHbI#
OpoBneHsIiA Necok|
BraropogHu#
WebeHb

0/2

2/5

BriaropogHslii

webeHs 5/8

BrnaropoaHuiit
webeHb 8/11

BharopogHslit
webeHs

Braropogtibtii
webeHb

11/16

16/22

[OTCA U O0CCITBITUBAIOTCS. Fopﬂqa;l KaMCEHHas mopoaa npoxoauT Yepe3 CUCTEMY CUT,
TOYHO JO3UPYETCS Ha BECaX M ImoaacTCsA B MELIAJIKY, IIC MEPEMCIIHUBACTCS C ITOAAONTUM -

¢ Tyna nmpu temmeparype 170—180°C
ropsuum 6utymom (puc. 3.62).

Ilpu u3roroBacHUU acPaibTOBON
CMECH 4acToO NMPUMEHSIETCS CTApbiii ac-
¢anbT, BEIHYTHINA U3 CTAPOro JOPOXHO-
ro NOKpPLITUSL. J{0Jisl MOBTOPHO IIpUMe-
HSIEMOIO acanbTa MOXET COCTABJISTh
or 20 1o 80%. Comepxauiuecss B pe-
IIUKJIOBAHHOM acthanbre OUTYMBI MOTYT
BCJICJICTBUE €TI0 TCPMOBSI3KKX CBOMCTB
CHOBA UCHOJIb30BAThCSI B KAYECTBC BSI-

KYILLETO.

3.4.8.3. Ykaaoka

BurymHble Gaku

TMecky, (rpasui),
ujebenb

TMpepgsapyrentHas

£03UpOBKA Ha NEH-

TOYHBIX BECAX

Cunoc s
3anonHuTens

Cyummehelit - Topsuwid anesatop,
bapabau npocensanve, noga-
ya BAKYLEFo, Noaasa
HANONHUTENS, MeLlanka

801bYOBAHHO20
acgasvma

Otnpaeka
Hal MoKy

TpancnopTHPOBOUHbIE MAIMHBI C YKPBIB-
HBIMH OPE3eHTOBBIMI TCHTAMU WU C

Puc. 3.62. AcdhansrocMecurenbHas yCTaHOBKaA
(cxema)
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Wnpuueeansyan

pamria (onsi pas- TogmerankHas

TIVBKM FOpsiuero  MalmHa
Acganbroyknaguvk  Gutyma)

ﬂ/BOﬁHOﬁ KaroKk
c/vm 6e3
KaTokc pesuso-  BvOpaumm

TpexionecHbiit  BbIMY KOnECaMu

KaTOK, CTaTUHECKWIA

AcanbToBbil
CBR3YIOLUIA IO

AcanbToBbIA HECYLWIA CriOW

HypKHUI HECYLLMIA Cro (MOPO303aLLUTHENA
CcnoW) 13 HeAPOBMEHLIX UMK NOKPLITBIX BUTyMOM
MVHEpanbHLIX MaTepuancs

AcanbTobii Crioi NOKPHITUS

Puc. 3.63. Vxianxa BaablOBaHHOTO (YKATAHHOIO) acanbra

38KPBITHIMU EMKOCTSAMU IIEPEBO3AT ac(haibTOBYIO CMECh K MECTY YKIIanKM. Tak yMCHb-
IIAXOT ITOTEPIO TEMITCPATYPHI, 3aJCPKUBAIOT BCTPEUYHBIA BETEp MPY €3/1¢ U NPENOTBPa-
ILAFOT TBEPIACHUE BSUKYIIETO 3a cUeT OKucieHus (puc. 3.63).

AchambTOyKaaaumKn MpUHUMAOT CMECh U3 CaMOCBAJIOB, PACHPENCsIOT ee ¢ Ho-
MOIIIBIO IITHEKOB 110 ITUPHUHE YKIAIKy Ha ONMPERCieHHYIO TOMIIHUHY CI0S W YIUIOTHSIOT
ee. Hlupuna yxnanky MoxeT ObITE OT 2 10 12 M. TIpeskae yeM cMech OCTBIHET HIDKC
100°, ona yniorHseTcs ¢ mOMo-

Tabnuua 3.19. Crion gnst acansToBOro CTpoUTENbLCTBA LIbIO KAaTKOB. J151 3TOr0 mouxo-
EO— p— JIT INTafnKue KaTku, BUOparoH-
= (cm) ’ HbIE KaTK{ MU KaTKM ¢ PE3UHO-
ErCHl or 2006 | O e voca|  BBIMM KOJIECAMI.
o7 4 po 10 | NpoyHocTe Ha coewur 3.4.8.4. Buow cmeceil
JJist paznuyHbIX CIIOEB TOPOXK-
o cpangvosb?“v? < . HOrO MOJIOTHA — HECYILETO CJIOS,
HECYLLWI CroiA P e e CBA3YIOLLIETO CJIOS U CJIOS TIOKPHI-
TUSI IPUMEHSIFOTCS] COOTBETCTBY-
oume cmecu (tabi. 3.19).

CMECW [1J15 CNOEB MNOKPbLITUA

C110ii OKpLITHS — 5TO CaMBIid BEPXHUI CJIOH B IOPOXHOM cTpouTesibeTBe. OH HoJ-
XKEH OBIThH KaK MOKHO 00JICE TOJITOBEYHBIM 1 HAICKHBIM C TOYKU 3PEHUs1 €3] ITO HEMY.
J1s coes MOKPHTUS HPUMCHSIOT Pa3/IMYHbIC BUJIBI CMECeii. PasmuyaroT yKaTaHHBII
(xaTkoBHI) achanbT, achanbToOCTOH 1 rPaBUTHO-acaTbTOBYIO MACTHKY, IUTOI ac-
¢anbT 1 achanbTOBEIE CI0U ¢ OTKPHITHIMU ITOpaMU, HaITpuMEp IPCHUPYIOIINIT acGaibT
(cM. Tabn. 3.16). Hapsiy ¢ mpuBECHHBIMU IPUMEPAMU ElIE UMEETCS HOXO0XAst Ha JIM-
TOW acanbT acanbTOBasi MACTUKa U IOXOXHUE Ha APCHUPYIOIIUU ac¢albT CHUKAIO-
LK€ LITYM CJIOU MOKPHITHUS.



3.4. Bancywue l\))
CMECU ONe CBAIYIOWWX CINOEB

Casi3y101MiA CHO JICKUT MEXIY HECYIUM CIOEM JIOPOTH U CJI0eM MOKphITys. O
o0pa3yeT repexon OT rpybO3epHUCTOTO HECYILEro CHOSl K MENKO3EPHUCTOMY CI0I0
MOKpeITHA. CMECh 151 CBA3YIOLINX CIIOEB JOKHA COREPXaTh MHOTO KPYMHOIo nied-

Tabnuua 3.20. Npumepsl CroeB NOKPLITUS

AcchanbTo6eTOH e [lopxonuT Ans Bcex Harpy3ok, BcTpedaetcst Hanbonee vacTo.

* Cmecb 13 GnaropopHoro we6Hs, GnaropopHoro opobneHoro recka,
NPUPOAHOro fiECKa W HAMNOMHUTENS! COCTABNAETCH MO rpaHynoMeTpuyec-
KOW NNHWN NpocevBaHust C BenMunHammn 3epeH 16, 11, 8 u 5 mm.

* [nsi CURbHO Harpy>keHHbIX FIOPOr NPUMEHSIIOTCS CMECH MUHEeparbHbIX
mMarepuanos 0/16S n 0/11S, Tak KaK OHW UMEIOT MOBbILLEHHYIO MPOYHOCTb.

* B KayecTBe BSXKyL|ErO NMPUMEHSIOT B OCHOBHOM [OPOXHbIE CTPOW-
TensHble GuTymel B 80.

* Yknagka npovcxoput npu temnepartypax mexagy 120 u 180°C.

» [locne ynnoTHeHWst KaTkamu OCTaETCS OCTATOYHAsi MyCTOTHOCTL OT 2
o 6% obbema, koTopas HeobxoAuma Ans NPOYHOCTW CROS.

IpaBuiiHo-acthanb-  * O6nactb NPUMEHEHMS — AOPOrN C MHTEHCUBHBLIM ABUXEHNEM aBToGa-

TOBas MacTuka Hbl, @ TaKKe MeponpusTHS MO CONEPXXaHuio Aopor B nopsigke.
tf L /. < CocTaB coctouT U3 oudenb Goraroii webHem MUHEpanbHOW cmeck ©
) .f“‘-r‘v HepaBHOMEPHBLIM TPaHYNIOMETPUHECKUM COCTEBOM, CTPOMTENBHBIX

_'l.*r L I"B‘ ?“"‘"ﬁ FIOPOXHBIX BUTYMOB 1 cTabunuanpyowmx fo6aBOK B BSHXYLLEM.

i e :
'&1‘, f.”',ﬂ’l ¢+ Tpu obbluHOI Harpyake Ha OOPOry NPUMEHSIETCS! FPaHYOMETPUUECKUI
x«* coctae 0/5 n 0/8, npn ocobbix Harpyakax — 0/8S n 0/11S.

- Ton
& e
v YJ‘}’ { i MMyCcTOTH! YKPENNEHHOIO, KPenko CXaToro webeHouHoro Kapkaca 3anor-
B -ty yi HstoTcs 6oratbiv BUTYMOM, NMOXOXUM Ha MACTUKY PacTBOPOM.
LR Bk e
% ) 1 5 4 < = Yacto gns ynyudllennsi CBOMCTB, HanpumMep NPoYHOCTU, B KA4ECTBE

BSDKYLUErO NPUMEHSIOT MOIUMED — MOAM(ULIMPOBAHHLIE BUTYMbI.

* OyeHb HacbllEeHHbIA LEBHeM NUTOI achanbT AaeT NPOYHBIN, YCTON4N-
BbIiA NPOTHB UCTUPaHUS 1 OBnMapalowmnii XOpoLuM CLEennesnem cromn
MOKPBLITUS AN CUMBHO Harpy>XEeHHOro MofoTHa AOoPOoru.

* BepHbiii Ha webeHb NUTON achansT NOAXOAWT ANsl BenoCUnenHbIX
[IOPOXEK W TPOTYapoB, ANsl JIOTKOB YAWYHbIX BOJOCTOKOB W NS pe-
KOHCTPYKLMOHHBbIX paboT Hebonbwoi nnowanm.

* MwHepanbHas cmecs va GnaropopHoro webHsl, 6naropogHoro opo6-
fIEHHOrO NecKa Wuny RPUPOAHOrO NECKa W HAMOFHWUTENS NEpeMeLLn-
BaeTcsi ¢ BUTyMOM TakuM 06pasom, YTO NyCTOThl MOSTHOCTLIO 3&non-
HSOTCH BUTYMOM M faXke UMeeT MecTo U3BbiTok Buryva.

* Copra nutoro actanbra 0/5, 0/8, 0/11 n 0/11S s ocobbix Harpy3ok
paznuualotes no copepxaHuio webHs n 6utyma.

* Hapsipy ¢ 6utymamn B45 u B25 npumMeHsiioTCs nonvmMep — MoAMGMuUn-
poBaHHbte BUTYMEGL.

Openupyrowuii * Korpa poxpesasi BOfa He MOXET AOCTATOYHO BbICTPO yxOooMTh C No-
accansT NOTHa M3-3a CAIMLIKOM ManbiX NPOOONbHBIX U MONEepPeyHbIX YKNOHOB

3 [OpOrn 1 OOrXHa OTBOAWTLCH Yepes Croi NOKPLITUS, NPUMEHAETCSH
papeHvpyowmii acganst. OH yMeHbliaeT 6pblari 1 CKomnbXeHne no
Bofle asTomobuneii.

* OnpaepbieaeT cebs popeHupylownii acpanst 0/8 ¢ copepxaHnem
okono 85% ot eeca GnaropopHoro webHs n nopucroro ot 15 go 25%
no obwemy. MNpn aTOM [OCTUraeTCs TakXe OWyTUMOEe CHIMKEHNE
wyma. OpHako M3-3a CTPYKTYPbl C OTKPbITbIMU MOpaMun Mof 3Tum
crnoemM AOMmxkHa 6bITb yCTPOEHa ruapomn3onsLUns, Hanpumep n3 nonu-
Mep-MoanpULMPOBaHHOIO GUTYMa.
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Tabnuua 3.21. Cvecy ans acthansTOBOro HECyLero Cros
"paHynomer- | M'paHynomeTpu- | Konuuecteo | HanGonee | Bonsline | Munepanbhoe | Conepxaxue
PUNECKUIA | 4eCKuiA COCTaB | HanonHu- rpybbte KaMHu, copepxaHve Bs- nop
Bup cvecu CcOCTaB CBbIlLE 2 MM B Tens 3epHa, | He Gonee |XYWero us cTpou-
MUHepanbHol He MeHee TeNbLHLIX OOPOX-
CMECH HbIX 6UTYMOB
MM % OT Beca % OT Beca | % o1 Beca |% oT Beca % OT Beca % OT o6vema
o/2
AO no ot 0 no 80 or 20020 10 20 3,3 o1 4,0 go 20,0
0/32
o/2
A no ot 0 o 35 or 4 o 20 10 10 4.3 o1 4,0 po 14,0
0/32
B %’gj ceue 350060| or3po12 | 10 10 39 o1 4,0 00 12,0
¢ Y22 |corwe 600080| or3po 10 | 10 10 36 o1 4,0 10 10,0
cs 922 |cemwe 607080 0130010 | 10 10 36 o1 5,0 10 10,0

H$1 U MHOTO ApobJIeHOro rmecka. Takue ¢jiou 0Y4eHb YCTOMYUBEI, OMHAKO TPEOYIOT 60/b-
KX 3aTPaT Ha YIJIOTHEHMUC.

Jnst BKy1ieid cMecu IpUMEHSIIOTCH MUuHepaabHbie crou 0/22 u 0/16 mM. B kaue-
CTBE BSDKYIIIETO UCTOIb3YETCS MPEUMYIIECTBEHHO TOPOXHBIM CTPOUTEIBHBIN OUTYM
50/70 wu 70/100.

CMECU 0Nyl HECYWMX CNOEB ACOANNLTA

Hecymume cnou achanbTa COCTOAT U3 MPOCCAHHBIX MUHEPAJIBHBIX CMECEN U 10-
POXHHIX CTPOUTEHBHBIX OuTyMOB 50/70 ywiu 70/100 (cm. Tabn. 3.16).

Cpeny MUHEPaJIbHBIX MaTepUasioB pasnuyat Buias cmeceit AO, A, B, C, CS. B oc-
HOBHOM Da3U4U€ B IPaHYJIOMETPUYCCKOM COCTABE KaXKIOM U3 CTYIIEHENH COCTaBIIET
oonee 2 MM.

KOHTPOJIbHBLIE BOINPOCHI

1. OmumumTe NpoLece U3rOTOBIEHMS GUTYMa M BIUSIHUE Pa3/IMIHBIX CTYTIeHEW 00paboT-
KU Ha ero CBOUCTBa.

2. HasoBute cBoiicTBa OMTYMOB M CpaBHUTE MX C aHAIOIMYHBIMIA CBOMCTBAMI CUHTETH-
YeCcKUX MaTepuailoB.

3. butymbl MOTYT TPUMEHATHCS TONBKO B XXUAKOTEKY4YEM cocTOsiHMHM. CocTaBbTe Tabnu-
1y BO3MOKHEIX CIIOCOOOB, KaK MOXHO CHenaTh OUTYM XUIKUM, W OIUIINUTE OBJIACTH
HpyUMeHECHUS.

4. IlpencraBbTe TpacdhUvIecKd MyTs OUTYMA OT U3TOTOBJICHUS 10 TOTOBOM IOPOTH (HANpu-
MEp, B BUJE IIOTOYHON IMarpammel).

5. W306pa3ute 3CKu3 OMHOKBAPTUPHOTO [OMA B Pa3pese U 0003HAYBTE MECTA, HA KOTO-
PBIX MOTYT NIPUMEHSIThLCS CPELCTBA 3aIUThI COOPYXEHMIA, TAKKE, KaK PYJIOHHBIE KPO-
BeJIbHBIC 1 THAPOU3OSIIMOHHBIC MaTepyabl.

6. OnmnmTte pasHULY MEXTY achanbTOBBIMKM ¥ GETOHHBIMI paboTaMyl IPH CTPOUTENb-
CTBE IOPOT B OTHOIICHUY OTAEIIBHAIX CJIOCB, X Ha3HAYCHUS] M KOHCTPYKIIVN.

7. HazoBure hyHKIINY MUHEPANBHBIX MaTepuaiioB B acansre. KakOBbI paziimdusa MEeXAy
achaTbTOBBLIMU HECYILIUM, CBA3ZYIOIUM W MOKPHIBHBIM CHOSIMM?

8. OueHuTe pa3iuHbIe CIOU MOKPHITHS B achansTOBOM CTPOUTEIILCTRE.
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3.5. 3anonHureny M3 KOMEHHbBIX MOTEPUANOB

B xauecTBe 3anoHUTENICH 13 KAMCHHBIX MATCPUATIOB PACCMATPUBAIOTCS MaTepHAahi,
KOTOPBIE BMECTE € BSDKYIIUMU U BOOI 3aTBOPEHISI MOI'YT UCIIONBL30BATHCS JIJIs1 IPUTO-

TOBJICHUS PACTBOPOB U OETOHOB.

3.5.1. Ceoiicmesa

3anoyIHUTENU OLCHUBAIOTCS IO IUTOTHOCTU, (POPME 3€pEH, BEJIMYKMHE 3ePCH M IIPOYHO-
CTH 3epeH. DT CBOMCTBa, a TAKXe TPeOOBaHUsl, HATIPUMED 1O MOPO30CTONKOCTH, TTO
KOJIMMECTBY BPEIHBIX IIPUMECEH U 110 KOJIMYCCTBY JIETKUX OPTaHMYECKUX 3arpsIsHEHUIT

OIIPEACIIAT BOSMOXXHOCTHU UX HIPUMECHCHUSI.

3.5.1. 1. IMhomnocme

IMo mwoTHOCTH pasIMyarT HOPMAJIBHBIC W TSXKEJIBIC
KaMEHHBIC 3aITOJTHUTEITH, 4 TAKXE JIETKME KaMCHHBIC
3ATMTOJIHMTENA U KAMEHHBIE 3aMOJIHMTETH HOBTOPHOTO
KCTIONBL30BaHus (Tabm. 3.22).

3.5.1.2. Qopma 3epen

3anoTHUTENU U3 KaMHS$ HOJIKHBI O BO3MOXHOCTH
VMETH KPYTIIYIO, IIapoo0pa3Hyio (hopMy, WU OHU A0~
KHBI OBITE C TPAHSAMU, THIIA KyOuUKoB (puc. 3.64). Ouenb
TJIOCKHE MY YAJTUHEHHBIE (POPMBI 36 PEH UMEIOT O0Jb-
1YIO ITOBEPXHOCTH, YeM KyOuueckas dhopma.

3.5.1.3. Beauuunwi 3epen

KameHHBIN 3a00THUTEND COCTOUT U3 3€PEH pa3nuy-
HOU KpynHOCTU. MHOTHE ClieayIoIre JpyT 3a ApyroM
pasMepsl 3epeH AaloT TPYIILY 3ePeH, KOTOpas Ha3bIBa-
€TCS TPAHYJIOMETPUYECKAM COCTABOM IMOCTABKH.

JLs1 TOIMyYeHYsI BEJIMYUH 36PEH OMHOM IPYIIIIH, T.C.
OHOTO TPaHYJIOMETPUIECKOrO COCTABA, NAETCS BEJIHM-
YUHa IBYX I'PaHUYHBIX cut (Tabi. 3.23). Hampumep,
rpymnia 3epeH rpaHyIoMeTpudeckoro coctasa 8/16 co-
CTOUT U3 3epeH IuaMeTpoM d = 8 MM 1 3epeH D= 16 Mm.
3epna 16 MM Ha3bIBAIOTCST HAMOOIBIMMY 3EPHAMM, 2 38D~
Ha TUAMETPOM YyTh OOTBINE 8§ MM — HAMMEHBIIUMH 3ep-
Hamu (puc. 3.65).

C moMOLIBIO TOMOTHUTETEHOTO Habopa cuT 1 MOXK-
HO COCTABWTH I'PYIIITBI 3EPEH [IPYroro rpaHyJiOMETpu-
yeckoro coctasa. K gononsurensuomy Hadopy cur 1 ot-
HOCSITCS TPaHUYHBIC cuTa 5,6; 11,2; 22,4 u 45. [l mac-
COBBIX O6TOHHBIX pabOT MOXET OBITH 00pa3oBaHa CMECh
3ePEH U3 TOHKOTO U TPy0OTO KaMEHHOTO 3aTTOJTHUTENS
0 MaKCUMAJIBHOW BEJTUYUHBI 45 MM.

Tabnuua 3.22. 3anonHuTenm
N3 KaMHs!

3anonHurenn B
nae! (NpyMeps!
13 KaMHs At (Mpybsept)
HOpManbLHLIE | NecoK, rpaBuia, Apob-
W TRXeNsie | NeHwlii necok, WebeHs,
MeTannyprudeckme
naku, pyawl, 6aput
nerkue NecoK, Kepamaur,
BCRyHeHHbIl wndep
BTOPUHHOTO | OpobneHbili Necok ans
UCNoNL30Ba- | 6eTOHA, 6ETOHHLINA
HURA ue6beHb

N2 N i
Kpyrnas, Wwapoobpas-

yrnosaras, kybuuec-
Hasi Koit hopmet

Puc. 3.64. @opMsl 3epeH 3ar1o-
HUTEST

Tabnuua 3.23. 3ancnHuTensL U3
KamHsi No BenuyuHe 3epeH

Onpepene-
Onucanve e TMpumep
Menkosep- D<4 vm on
HUCTHIN nd=0 0/2
0/4
KpynHosep- D=4 mm 2/8
HUCTLIN 7] 8/16
d=2wvm 16/22
4/32
cmellanHblil | D< 45 Mm 0/32
cocTas nd=0 0/45

D — wmpwHa s4eikn BepXHero cuta, MM
d — IIMpUHA SIYEKM HWKHETO CuTa, MM
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3.5.1.4. [Ipounocme 3epen

T 3epHa KaMCHHOIO 3aIlOJTHUTENSI JOJXKHBI OBITh TaK
ggg:&gﬁgeﬁa MPOYHBI, YTOOBI M3rOTOBICHHBIN C MX NPUMEHEHUECM
< M, 1% o Macce pacTBOp MM 6€TOH nocTUra TpedyeMbIx CBoCcTB. Kak

IPUPONHEINA, TAK U UCKYCCTBEHHO IIPUTOTOBIACHHEBIM
3 (r,'(‘Qﬁ o o6 3aITOJIHMTEIb Y/IOBJICTBOPSIET B OCHOBHOM 3TUM Tpebo-
L A E ) BaHUsAM. BRIBETpeHHBIE KaMHU, TIUHBL U 1HUdEp He

HIPUIrOaHbl U AOJDKHBI YIATATECA U3 3aIIOJTHUATCIIS.

VenkiTarens-
HOB CUTO C
UMpKHON
suelki 16 MM

Wenwirarens-
HOE CHTO €
WIMPpUHON

el Crinukom wansie 3.5.1.5. Mopo3socmoiikocme

3anonHUTENb U3 KaMH$, KOTOPBIA GBICTPO BCACHIBA-
€T BOIY, MOXET OBITh Pa3pyllcH ICHUCTBUEM MODPO3a.
B 0CHOBHOM NMpPUPOMIHBIC NIECKX ¥ I'PABUA MK 110JTY-
YEHHBIC U3 HUX MyTEM JAPOOJICHUS 3AMOTHUTENN MAJIO
MOABEPKEHBI Pa3pyLIEHUIO NEWCTBUEM MOPO3a.

Puc. 3.65. [IpencrasieHye TpyTi-
Bl 3epeH

3.5.1.6. Bpeonuie npumecu

Bpentbie mpuMecy MEIaoT CXBATHIBAHUIO U TBEPACHUIO PACTBOPOB U OETOHOB, CHU-
XKAIOT X [IPOYHOCTE WIH IIIOTHOCTD, BEAYT K OTCHAWBAHUIO WK HETAaTMBHO BIUSIIOT HA
3ALUTY OT KOPpO3uy apMatyphl. TakuMU MatepuanaMy sSIBJSIOTCS, HAPUMED, CYTIU-
HOK, TIMHA ¥ TYMYC.

3.5.1.7. Pezynspubie mpeboeanus

JIJis1 3aronHuUTea UMEIOTCS pasaiuyHEBe KaTeropun TpeooBanuil. OHY NOJXHBI IS
KaXIO0ro MpUroTOBACHHOTO 3a0JIHUTENS OBITh 3a1anbl. 1y 6e301uboyHOro npu-
MEHEHMUsI MOrYT OBITH BRIODAHEL PA3JIMYHBIE KATETOPUM.

s ynipomeHus: BCe CBOMCTBA, MJIsl KOTOPBIX HOJIKHBI BHITTOTHSITHCS MHOIME TPE-
OOBaHMsI, JOMKHEI YIOBACTBOPATh TAK HA3LIBACMBIM PeryJsipHbiM TpeboBanusam. DT
PEryJIsipHBIC TPSOOBAaHUS JOJKHBI BBITOIHSITHCS U3r0-

Tabnuua 3.24. CeoiicTea TOBUTEJIEM KAMEHHOTO 3aOJIHUTENS], CCJIM JUIsi €ro
3anonHUTENA C perynsapHsiMn
TpeGOBaHNSIMN K HEMY IPUMCHCHMS He OBUIM 3aKJTIOYEHBI OCODBIE cornaiie-
* Cocrae 3epeH Hus. Perynsipubie TpeOOBaHMsI yCTAHOBACHHI IS BCe-
® ®opma 3epeH ro psiza cBoucTB (Tadn. 3.24).
* CopepxaHne pakyuek
o Menkne yactub! JI1s1 TUIOTHOCTY 3€pEH, BOLOBOCIIPUSTHUS U TUIOT-
* Mopo30oCTONKOCTh HOCTH B HaBaJjie UMCIOTCS BEJIMYMHEL, a TpEOOBaHUI He
® CopepxaHue XMopuaoB
® CopepxaHue cepsl B CO- HUMCCTCA.

crTapnsirownx
¢ Opranmeckne Marepmarsl 3.5.1.8. Teomempuueckue mpeboearus
® Jlerkne opraHn4yeckune

8l pHSHEHMUE Besaxuii rpaHylOMETPUYECKUI COCTAB OIMUCHIBAETCS
CornpotueneHme npoTme JaHHBIMU O BEJIUYMHE 3€PEH, BBIPAXKECHHOWH COOTHO-
® naHoca meHueM d/D (cM. tabn. 3.23). O603HaUeHUA IPYIITBI
® NOMNUpPoOBKK
o HeTVpaHIs rPaHyJIOMETPUYECKOTO COCTaBa COOTBETCTBYIOT BEJIM-
® 3amepsaHnsi U OTTauBaHNs Yy HAM CUT OCHOBHOrO Habopa CHUT U JAOIOJHUTEIBHOTO

conen

Habopa curt (puc. 3.66).
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J171s1 TOHROr0 KAMEHHOYO 3aN0JIHUTE-
Jis1 (TTeCOK) M3TOTOBUTEIH JOJIKEH [aTh
CBOIO CPEIHIOD JIMHUIO CUT. DTOT TH-
TIMYHBI ISt CBOETO MPEATPUSITUS Ipa-
HYJIOMCTPUYECKUI COCTAB IOJDKCH BCE-
TJIa IMETh 3aJ[aHHbIe TPAHUYIHBIC OTKJIO-
HEHUs1. YCTaHOBICHHBIN TAKUM 00pa30M
MEJIKMIA 3aII0JTHUTENb TIONyYaeT COpTo-
BBl HOMEP U MOXeT OBITh U3MEHEH
TOJIBKO € MPUCBOEHUEM HOBOTO COPTO-
BOTO HOMEpA.

B rpyboM KamMeHHOM 3amoJIHUTEJe
Pa3INYAIOT Y3KOCTYIIEHYaThii U IKMPO-
KOCTYIeHYaThlil TPaHYJIOMETPUYECKUI
COCTAB.

V3KocTyneH4aThiil [PaHyI0METPH-
yeckuii coctaB. EMy COOTBETCTBYIOT, Ha~
MPYMED, CPYITIThE TPAHYJIOMETPUIECKO-
ro coctapa 2/8, 8/16 u 16/32 (puc. 3.67).

oowenivetss [T ][ 2 J 4 8 ](Te] 18] ]
. t ¢ ¢ ¢
EEe

Puc. 3.66. OcHOBHOIt HA6OP CHT C NOTIOTHUTENb-
HBIM HabopoM cuT Ne 1

1 2 1% camikom
Borbumx 3epen
N

100

598%<14D

<15%
CIALKOM
GonbLUnx 3epex

—
fe2d
=3

f2}
&

220%
36pEH CRALLIKOM
IManoro pasmepa

&
=)

MpoxoxaeHue yepes cuta

8 % no Macee
~n
o

ﬂs%s&/?i

2 28 4 56 8] 112
Lvputia cuT B MM —=

0 e
Lﬂ 24 N5

Tpynna seper 8/16

Puc. 3.67. Ilpumep y3KOCTYNeHYaTOro rpyooro
TPaHyTOMETPUYECKOTO COCTaBa 3anOTHUTENS

IIInpokocTyneHYATHIH IPAHYIOMET-
pugeckHii COCTAB PaCTIPOCTPAHSIETCS Ha
PAIL IATIEKO OTCTOSIIMX JApyT OT Apyra
cut (puc. 3.68). [1pu 3T0M NOJKHO OBITH
obecrieueHo MpOXOXKIEHHUE CMECH Yepe3
«CpeIHee CUTO.

2 1% cnumuKom
Bonbumx zepet

100 T T
2 T}

[ <TOM%

I [A8

.
£15% .

40 |-{3epex cruwrom
4211010 PASMEP :[‘

I\

i
o]
=]

£10%
CNULLKOM
BOjIbLLIKK SEPEH]

£17,5-%

[«
&

XOXAEHHE Yepes CuTa

3.5.2. Hcnoimanue (npoeepka)

8 % no macee

173

il

1|

3anonHuUTENh U3 KaMHS TTOCTABIISIETCS, 2
KaK MPaBWwio, YXe C TpeOyeMbIMU CBOM-
ctBaMu. Takxe HeoOXonuMoOil Obina
OLIEHK4 ITO BHEITHEMY BHIY.

Ilo BHelIHEMY BUIY Ha CTPOMILIO-
IAKe MOXHO OIpPEHEINTH IIIOTHOCTh
WM IOPUICTOCTh KaMHsI. C ITOMOMIBIO JIETKUX YIAPOB MOJIOTKOM MOKHO OLEHUTH IIPOY-
HOCTb 3epeH. I1oBepXHOCTh 3epeH MOXeT ObITh IaaKoM win 1mepoxoBaroil. OHa normx-
Ha OBITh YMCTOI U He 3aTPI3HEHHOIM IpyruMu MatepuataMu. PopMa 3epeH NoJIKHa ObITh
OKPYIIION M Kyondeckoii. KonmnaecTBo MiIoCKuX U yIJIMHEHHBIX 3¢pEeH HE IOJDKHO
MPeBBIILATh MTOJOBUHBI KOJIMYECTBA 3aroTHuTeNs. [1pH OLieHKe 91CTOTH HEOOXOIMMO
CJICTUTH 34 TeM, YTOOBI B COCTABE 3aIIOTHUTEIA HE ObLIO BKIHOUECHWI IPEBECUHBL, JIVI-
CTBBI, TYMyCa, a TAKXe HUKAKUAX TIIMHUCTHIX WK IN(EPHBIX COCTABISIOMIMX.

1 14, 2|28 4 56 8
LUmpusa cvr B My —s=—

M2 16 224 31,5 6 63

Fpynna 3epex 2/37

Puc. 3.68. ITpuMep IKPOKOCTYTIEHIATOTO IPY0O-
ro TPaHyJIIOMETPHYECKOTO COCTaBa 3aIlOTHUTEIIS

3.5.3. Ilosepxnocmuas eaaxcHocns

[Tpu onmpeneneHUM KOJIMUYECTBA BOIbI 3aTBOPEHMSI JUIS U3TOTOBIEHMS pacTBopa u Oe-
TOHA HEOOXOIMMO YYUTHIBATH MOBEPXHOCTHYIO BI2XKHOCTD 3antonHuresnst. [1oz moBepx-
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HOCTHO BJI2XXHOCTHIO TIOHMMAIOT BOJTY Ha TTOBEPXHOCTH KAMHS ¥ MEXJYy 3epPHaMHU
kaMHs1. ToyHas BeJMYMHA NMOBEPXHOCTHON BJAXKHOCTH 3aIIOTHUTEINS ONpPEIEsieTCs
C [IOMOUIBIO 00ZKHTOBOIO OMBITA. J1JIs1 3TOrO U3 3aNOTHUTEINS 0TOMpaeTcst obpaserr (Or-
peneIeHHOe KONMYECTBO 3aIlOJIHUTENSI), KOTOPHII B3BEUIMBAETCS, BBICYIIMBAETCS
B OOXUTOBOM (CYyIIMITBHOM) 1I€YM ¥ CHOBA B3BeILMBaeTCs. PasHuUIa B BECE B ITPOLCH-
Tax, OTHECEHHAs K BECYy CyXOro obpasua, JaeT HaM MOBEPXHOCTHYIO BJaXHOCTb.

IToBepxHOCTHAS BAaXXHOCTh 3a8BUCHUT OT BEJIMYMHBI 3epEH, CIIocoba CKIIaaupoBa-
Hus U1 niorogsl. CMech 3epeH 0/32 yMeeT 0OBIYHO MOBEPXHOCTHYIO BJIAXKHOCTH OKOJIO
3%. Dto naer npu KosnuyecTse 3anoiHuTenst 2000 KT Ha KaXIbIi Ky0. M FOTOBOTO 6eTO-
Ha KOJIMYECTBO BOJEL OKOJIO 60 JIMTPOB.

3.5.4. Buout

PaznuyaroT 3anomHUTeN b U3 MPUPOOHOIO KaMHS U NPOMBINIICHHO MU3TOTOBJICHHBIN
3aIlOTHUTCIIb.

3.5.4.1. 3anoanumenv u3 HPUPOOHO20 KAMHSA

HenpoOyienstii 3anoiHuTeNb — 370 NOOBIBAEMBIIT M3 KapbepoB, PYCell peK M 03ep Mell-
KWil M KpyIHBIi 3ar0JHUTEIH (TTECOK M TPaBuil) OKPYIJoi 1 miapoodpa3Hoit (hopMbl.
B kauecrBe JIerKoro 3anonHuTelss MOTYT [IPUMEHSTHCS TIeM3a 1 JIABOBBIC IIUIAKH.

JpobJensiii 3an0JHUTENb — 3TO OPOOIEHbIN MeCOK, ebeHb, TPyOblil mebeHn U
KaMCEHHBIH 601, OH, B OTIINYKE OT HEAPOOIICHOTO 3aTTOITHUTENS, MMEET OCTPhIE TPaHM.
Bnaropomnslii qpobiaeHbIi NecoK 1 OIaropoaHsiil e6eHb — 3T0 MHOTOKPATHO JIPo0-
JIEHBI KAMEHb.

3.5.4.2. Ilpombiuinenno u320mo6neH bl 3an0AHUmMent

[TpoMBIUIEHHO M3TOTOBIEHHEII 3aTIOTHUTEND C IUIOTHOM WIN ITOPUCTOM CTPYKTYpOii
MOXET OBITh JPOOJIEHBIM WM HempoOieHbIM. TL0THBIH 3an0NHATE b — 3TO, HATPY-
Mep, IpoOJIeHbIe IO ONMPENEIEHHOTO pasMepa 3epHa KYCKU JOMEHHOTO IIIaKa U I0-
MeHHBIA necok. OH o0pasyercst ITyTeEM OBICTPOTO OXNAXIEHUS TOPSTIETO JTOMEHHOIO
LIJTAKA BOAOM.

IlopucTsiii 3anonMHUTEND — 3TO, HATIPUMEP, JIOMEHHAST TTeM3a, BCITyUICHHAsT ITeM3a
¥ KepaMuyecKuii medeHsb. JIoMeHHast mem3a o0pasyercsi, KOria BOAy MpOJaBIuBaloT
yepes TopsiuMil ToMEeHHbIH 1uiak. [nak npu 3ToM NpOHU3bIBaETCH MesbualiiiuMu
nopami. BenydyeHHas memMsa monyJaeTcsl U3 CHeKIIMXCsl OTXOIOB, HAnpuMep Iia-
Ka, MOJIy4Yaromerocs Mpy CXUTaHun Mycopa. Kepamugeckuit 1e6eHb 1monyq9aeTcst 13
KUPIUYHOTO 00s 1 0051 KepaMNYeCKOMN YepeTTHL[BL.

3.5.5. 3anoanumeansv 0as pacmeopa

JL1st U3roToBIEHUs] TOHKOTO PacTBOPd MPUMEHSIETCST MEJTKUI 3aITOTHUTENb pasMeEpoM
3epeH 10 4 MMm. B 0coObIx cityuasx tpeOyercst TpyOblil pacTBOp C 3aIOJIHUTENIEM 3epHA-
Mu g0 8 MM. Yapie BCEro MpUMEHSTIOT PaCTBOPEI C METKKM 3anoyHuTesIeM. JIist 31oro
MOAXONVT KaphePHBIH IeCOK (HETPOMBITHII ¥ IPOMBITHIN), & TAKXKE PEYHOU TECOK.
HernpoMBITEI! KAPEEPHEBIN TIECOK CONECPXUT TIIMHHUCTHIE U CYIIMHYCTBIE BKJIIO-
YeHMSI; OH TIOOXOIUT JUIS KJIAJOYHOTO pacTBopa. [IpoMBIThI KaphepPHBIN M peYHOI



3.5. 3anoanumenu u3 KaMeHHbIX MAMEPUANOE O

NECOK MNMPUMEHSICTCA I HEMEHTHOTO pacTBOpa U LUITYKATYPHOI'O pacTBopd. Yacto
HerOMbITbIﬁ MCHKO3CpHHCTBIﬁ 3arOJIHUTEIb yIydIIaeTCs 3a CYET IPOMBITOIO MEJI-

KOTO 3artOJTHUTCIIA.

3.5.6. 3anoanumeau 045 6emona

Jist 3anomHuTenst it 6eToHa TpaHyJIOMETPHUYECKI COCTaB sIBIsieTCs: BaxkHbiM. Kpo-
M€ TOrO, IIPY MPUTOTOBJIIEHMY OETOHA HEOOXOIMMO YIUTHIBATH MOBEPXHOCTD 3€PHO-

BOIi cMecH.

3.5.6.1. Ipanynomempuueckuii cocmag

KamMeHHbBII 3aMOJTHUTENS JIIs1 OeTOHA COCTABIIEH U3 3€-
PE€H pa3IMYyHON BeIMYKHLL. I paHyroMeTprudecKuii co-
CTaB TOJly4aeTcsl C MOMOMIBIO POCENBAHUS Yepe3 JIH-
HUIO CUT (CHTOBOM KCIIEPUMEHT).

HJist 3TOoT0 HEOOXOAUM Habop NpoOHbIX cuT 13 10
KBaJIPaTHBIX CUT C MPUEMHBIMU MOIIOHAMY U
skamu (puc. 3.69). Bepxuue 5 cut — 310 KBaj-
paTHBIE CUTa C NIMpUHOiT oTBepeTHii 63, 31,5 (Homu-
HaJIBHBIN pasmep 32 mMm), 16, 8 u 4 mm (puc. 3.70).
Huxxnayie S cut — 3T0 ceTYaThie CUTA ¢ OTBEPCTUSIMU
2, 1,0,5,0,25 1 0,125 mm.

Jlnist mpoBeZIeHVS CUTOBOTO 3KCIIEPUMEHTA B KY4e
KaMEHHOTO 3arOJIHUTENISI B Pa3HBIX €€ MecTax oToMpa-
FOTCS B OTIPEIEIIEHHBIX KOIMYECTBAX 00pasIib (CpenHsIst
npoba). KonuyectBo Matepyana B 0OpasLe mocie cyil-
KU BEICKIAETCS Ha BepxHee cuto. HabGop cur neuraercst
B pa3Hble CTOPOHBI C NMOMOIIBIO 0aaHCHpa JI0 TEX Top,
MOKA Yepe3 CUTO OoJbIIe He OyIeT IPOXOANTL HU OHO
3epHO. OCTaTKM Ha OTJEJIBHBIX CUTaX OJIMH 38 JIPYTUM
B3BEIIVMBAIOT Ha Becax. [Ipy 3TOM HAYMHAIOT ¢ BEpXHE-
IO CUTA ¥ BBICHITAIOT KaxKIBIA pa3 comepKaHue ClIeIy -
IIETO CUTA K HEMY, TaK YTO CJICAYIOIIee KOJIMIeCTRO 36—

UT2 € KBAOPATHEI-
WoTBepCTHEMA 1

C
W

Cervarbie
chta

Puc. 3.69. McnbitaTenbHbli Ha-
6op cut

CWT0 € KBaAPETHLIMM
OTBEPCTHAMM

Ceruaroe c1To

Puc. 3.70. Cuto c kpaapaTHbIMI
OTBEPCTUSIMU M CETYATOE CUTO

PEH B3BEILMBAETCS BMECTE C YK€ CYLUIECTBYIOIIMM KOJIU-  (pparMeHTEI)
Tabnuua 3.25. CutoBbie UCTILITaHWS! 3epHOBOI rpynnel 0/32
O6wwmia OcraTky Ha cuTax, r
MorTanse | oorarox, 025 [ 05 | 1 [ 2 [ 4 [ 8 [ 16 [ 325 ] 63
0O6o3HauveHve obpasLa/aepHoBoii rpynnsbl 0/32 Mm @ «KpynHo — A0 CpeaHEe3epHNCTOro»
1 10 000 9740 8770 8 190 7360 | 6480 4 950 2900 0 0
2 10 000 9 670 8800 8210 7 440 | 6500 5000 2840 0 0
3 10 000 9 690 8830 8200 7400 | 6520 5050 2960 0 0
Cymma 30 000 29100 | 26400 | 24 600 | 22200 | 19500 | 15000 8700 0 0
Ocrarok, % 97 88 82 74 65 50 29 0 0
Mpoxoxpenve, % 3 12 18 26 35 50 71 100 100
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Puc. 3.71. Cutoerle muHuu 1o DIN 1045-2

YeCTBOM 3€PEH (aJTUTHBHOE B3BEIIIVBA-
Hue). OcTaTKy Ha BCEX CUTAX, BKIIIOYas
copepxaHye MMPUEMHOTO SHINKA, TOIDK-
HBI IOKA3aTh BEC TICPBOHAYAIEHOIO KO-
JM4ecTBa 0Opasia.

Ilpy cuTOBOM WCTIBITAHUM C TPYIT-
TIO# rpaHyIIOMeTpUYecKoro coctana 0/32
TIOJTy4aroTCsl IPUBEACHHBIE B Ta0I. 3.25
3HauyeHus. Ecin ux HaHeCTH Ha Juarpam-
MY, TO MOJIYYAETCS CUTOBAS JIUHUS.

Hist m3roToBneHys 6eTOHa HEeob-
XOAMMEI OTPENEIICHHBIE TPAHYJIOMET-
pUYeCcKHe COCTaBH 3anonHuTens. OHu
ycraHoBneHsl B DIN 1045-2 B kaue-
CTBE IPAHMYHBIX CHTOBBIX JHHUIl. Pa3-
TUYaT 4 nuarpaMMBl IJsT MAKCH-
MaJIbHBIX BEJIMYMH 3epeH 8, 16, 31,5 u
63 MM (puc. 3.71).

HuarpaMMa COIEpXUT 3 CUTOBBIE
JMHMHT, 0003HaYeHHEIe OyKkBaMu A, B u
C. CuroBag nuHMs A TOperCcTaBISIET
KpynHyto, B — cpennioio u C — Menkyo
CMECH 3aITOTHUTEIA. I paHyiioMeTpriec-
KU cocTaB Meskty muHUsSMU A 1 B B 06-
Jnacty 3 — oT KPYITHOTO IO CPeAHEKPYII-
Horo, Mmexny B u C B o6nactu 4 — ot
CpEeIHETo 0 MEIKO3epHUCTOro. Jlexa-
mue BHe TMHUK A U1 C rpaHyJioMeTpu-
YeCcKUe cOCTaBHl B 00y1acTu 1 — KpyImHo-
3EpPUCTHII U B 00acTH 5 — MenKopas-
MEPHBIN.

KamMeHHblil 3an0JHUTENh U3 O0CTAT-
KOB 0€TOHA MOJIy4aeTCs C IOMOIBIO
TIPOMBIBKH M TTOATOTOBKY OCTATKOB Pa-
CTBOpa M OCTATKOB O€TOHA B TPAHCIIOP-
THUPOBOYHOM OeTOHHOI Metanke. CHO-
B4 MOXET OBITh MCITOJIB30BaH TOJBKO

KaMeHHBbI 3anonHuTens oobiue 0,2 MmM. [JeMeHTHBIN MOPOILIOK JIOJKEH ObITh BBI-
MBIT, 1 BO3MOXHO paBHOMEPHOE NepemMellinBanye. Ero mopMenmBaior K Haubompiei
IPYIIIE 3¢peH paBHOMEPHO TAKMMHU MAJICHHKNMU MOPLUSIMH, YTOOKI PE3YILTATH MEp-
BBIX MICTTBITAHMI MOTJIM OBITH COXpaHEHBI.

KameHHBIe 3aITOITHUTENN U3 BTOPUYHOro 6€TOHA MOTYT TOIBKO TaM JIOIIOITHUTE b~
HO NPUMEHSTHCS TTPU U3TOTOBJICHUY OETOHA, THE V1 TIEpBOHAYAIbHBI 32TIOJTHUTEIh MO~
ket ObITh mepepaboran. [Tpy 3TOM ceyeT BEIMOIHATE yKa3aHus Hemerkoro kommure-
T4 110 3XeJ1e300eTOHY. DTO e OTHOCUTCS K TTOBTOPHOMY ITPUMEHEHUIO 0CTATOYHOI BOBL.



3.5. 3anoanumenu u3z KaMEHHbIX MamMepuaIo6

B HEKOTOPBIX CIyJasx MPUMEHSIOT TPAHYJIOMETPUYECKIIA COCTaB, B KOTOPOM OT-
CYTCTBYIOT OJTHA WJIM HECKOJIBKO 36PHOBBIX TPYIIL. Takue cMecH HAa3bIBAIOT CMECAMM C
BBINAAAIOLMM TPaHyjioMeTpuaeckum cocrapom. CHUTOBast JIMHUS 3TOTO COCTABA 00O3HA~
yaetcs Oykpoit U. CuToBas JIMHUS MPOXOIUT B 00J1aCTH OTCYTCTBYIOUIMX TPYIIN 3€peH
TOPU3OHTATIHHO U T03TOMY Ha3bIBAETCS] CTAMOHAPHOI CHTOBOH JIMHMEH.

CmMech 3epeH 3aIOIHUTENTST 10JDKHA 00pa3oBaTh IT0 BO3MOXHOCTH 00jiee IITOTHYIO
3ePHOBYIO CTPYKTYPY C MUHUMAJIbHBIM KOJTMYECTBOM ITycTOT. CMECh 3€peH 3aroHNTe -
Jis1 OyeT HanboIee TUIOTHOM, €CIM BO3HUKAOIINE MyCTOTHI 3ATTOJHSIIOTCS KAK MOXKHO
OonpIMK IO pa3mepam 3epHaMmu (puc. 3.72). 3a cuer 3TOi 3€pPHOBOU CTPYKTYPHI O€-
TOH NPEVMYILIECTBEHHO MOJTy4aeT CBOIO IPOYHOCTD.

JLJ1sT OLIEHKY 36pHOBOIT CMECH €70 CUTOBRAS JINHUSI HAHOCHUTCS Ha IMarpaMmy, COOT-
BETCTBYIOLLYIO HAMOOJIbIIEMY 3€pHY (puc. 3.73).

Ecnu cutoBast IMHUS JIEXUT MEXTy TMHUSIMU A 11 B, TO cMech KpyniHO3epHHMCTAs ~
110/0T cpeaHe3epHUCTO /10 MeNKo3epHUCTOH. ECiM cUTOBas JIMHUS JIEXUT BBILIE JIM-
HuM C, TO cMech CITMIIIKOM MEJKO3€PHUCTAS U [I03TOMY HeleJecoofpa3Ha; €CJIM OHa
NPOXOOUT HUXE JTHHUM A, TO CMECh KPYIHO3EPHUCTAA U I03TOMY TAKKE HELEeJeco00-
pasHa.

C [OMOIIBHIO CUTOBEIX JIMHME MOXHO HE TOJIHKO OIEHHTh CYHIECTBYIONMIA 3aTIOJTHN -
TeJb TI0 €TO T'PAHYJIOMETPUYECKOMY COCTaBY, HO TaKXe
COCTABUTb HY2KHYIO IO COCTABY CMECh, HATIPUMEDP CMECh
3aITOJHUTEIIS U3 YETHPEX TPy 3epeH (CM. puc. 3.73).

Hapsany ¢ rpaHyioMeTpr4eckriM COCTABOM TIO CHI-
TOBOI IMHUM MOXHO MOJTYIUTH BEJHYHHBI IOBEPXHOCTH
3epeH B 3¢pHOBOI cMmecH (uucio 3epuuctocta K n JI —
cymma). DTH BEJIMYMHBI [HOKA3BIBAIOT COIEPKAHME BOIBI
B 3€PHOBOI CMECHL.

CvemaHHBI Ha 3aBO/1€ KAMEHHBIA 3alI0JHATENb —  pyc. 3.72. TTnoTHas 3epHOBas
3TO COCTaB U3 HeApOOJICHBIX WU APOOIEHBIX 3€PEH, CTPYKTypa

CuroBast fMHMA € HaUBONbLLLIMM 3epHOM 32 MM Pasperenve 3epeH — 4-kpaTHoe
100 100 o
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Ceruarbie cuta (DIN 4188 Bl.1) | Cura c ksapparHbivm oteepetuamu (DIN 4182, BI.2)

Puc. 3.73. CuroBas nMHUS M 1I0Ty4eHME 36PHOBBIX IPYIII
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KOTOPBI JOJDKEH JIEXATh MEXJy Tpa-
HUYHBIMU CUTOBBIMU JUHUSIME A U C
C HaMOOJIBILIKM 3epHOM OT 45 MM (CM.
T12011. 3.22). DT2 CMECh MOXET COCTO-
SITh M U3 IBYX 3¢pHOBBIX Ipyrit. OTcio-
J1a JUIs1 TPaHCIIOPTHON OETOHHOI Ma-

HavBoneiiiee 38pHO TMpaeuniHo BEIGpaHtoe LIMHBL  TIOJy4aeTcs BO3IMOXHOCTD

crvkom Gonbiuoe HauborbLiee 3epHo MMETh MEHBLIEE KOJUYECTBO 3EPHOBBIX
Puc. 3.74. BeiGop HaubonbITero sepra Ha npu-  [PYIIL M TEM CaMbIM IOBBICUTH 3KO-
Mepe 6eTOHHOM [UIUTHl TOMUMHON 50 MM HOMUWYHOCTEL IIPOU3BOACTBA.

3.5.6.2. Haubonvuee 3epro

Hauborpinee 3epHO B MPaHyI0METPUIECKOM COCTaBe OeToHa CrelyeT BHIOUpaTh Tak,
KakK 3TOro TpeOyloT CMEIMBAHKE, IIEPEBO3KA, YKIIANKA M YILIOTHEHHE GeTOHA.

e Hawubormbiiee 3epHO JOIKHO UMETH pa3Mepkl He Ooree 1/3 MUHUMAIBHOrO pas-
Mepa KOHCTpyKumu (puc. 3.74).

o [lpeobnagaomas yacTs 3aNIOTHUTEIS ISl KEJIe300eTOHa JOTKHA OBITH MEHb-
11Ie, YeM PACCTOSTHUE MEXKITY CTEPKHSIMH apMaTypBL.

e [lpu HeOONBIOM 3aIUTHOM CIOE 0eTOHA — MEHDIIe, YeM PACCTOSTHUE MEXTY
apMaTypoii 1 OnayoKoM.

3.5.6.3. Codepucanue nopouwikoeozo 3anoanumens

ToporuxoBast 4acTh 3aTTOIHUTEISI COCTOUT U3 3¢PHUCTON COCTABISTIONICH ¢ TMaMeTpOM
3epen 10 0,125 MM ITpY M3BECTHBIX CIyJasx U3 100aBOK K OSTOHY M U3 COACPXKAIErocs
B OeTOHHOI cMecy LIEMEHTA.

Menxue coctapisiomue (HalOJIHUTENb, KAMEHHAas MyKa) MoryT cornacHo DIN
4226-1 nobapsTeCsl K 3epHUCTOM cMecu. HanonuuTesns — 370 KAMEHHBIM 36pHUCTBI
3aMOJIHUTENh, TIPeodNafatoas YacTh KOTOporo rmpoxommT yepes cuto 0,063 mm. Jns
JIO0aB/IeHMs] U3TOTOBUTEID 36PHOBOI CMECH JIONIKEeH MPUICPKUBATHCH OTIpeNieSIEHHBIX
TPAHUYHLIX 3HAYCHUIA.

BeToH nomkeH conepxaTh ONpeaesieHHOE KOIMYECTBO MOPOIITKOBOM 36pHOBOM CO-
CTaBJLIONIEH, YTOOR OH OBLI yNOOOYKIIaABIBAEMBIM M MME IDIOTHYIO CTPYKTYPY. DTO
SIBJISIETCST BaXKHBIM, HAIPUMeED, 118 (pacagHoro 6eToHa, 1JIsi 0eTOHA € BEICOKUM COIPO-~
TURJIEHNEM MPOHUKHOBEHWIO BOIH, [ OETOHA IS TOHKOCTEHHBIX U YaCTOapMUPO-
BAHHBIX CTPOUTENHHBIX KOHCTPYKIMH ¥ [/ OETOHA, TTEPEeBO3MMOTO HA NANEeKUe pac-
CTOSIHUS WM IOFABAEMOr0 IO TPyOOIPOBOIAM C ITOMOLLBIO OETOHOHACOCOB.

CiviikoM Gosplloe ConepaHue Mopoilka Tpedyer OoJbile 1IeMEHTHOTO Kiesl 1
MOXET OBITh HEIOCTATKOM, HarIpruMep MPU BO3IEHCTBUE MOpO3a C WK O3 OTTauBao-
IIMX CPEJICTB ¥ MpK BO3IEHCTBAM Ha OETOH ucTHpatonux ycvnmii. Ilosromy mist 6eTo-
HOB 10 KJiacca ripoyHocty C 50/60 npwm knaccax Bosneiicteuii XF u XM, a Taxxke ist
BceX OETOHOB HaumnHasl ¢ Kiacca npodHoct C 55/67 crenyeT OrpaHMYMBaTh IOPOIIKO-
BYIO CoCTaBsIonnyo. Jljisi Beex mpyrux 6eTOHOB HAUBBICILIEE JOTYCTUMOE CONCpXKaHMe
TMOPOLIKOBOI COCTaBJISIIONIEN B cMeCH paBHO 550 Kr/m3.



3.7. lobasku k Gemony

3.6. Bopa 3areopeHus

B kauecTBe BOIIBI 3aTBOPEHUS] PACCMATPUBAETCS TO KOJIMYECTBO BOLBI, KOTOPOE 100aB-
JIIETCS K CMECH [MTpY 3aMeIIUBAHUML. J{JT51 5TOr0 MOKHO IPUMEHSTH BOITY K3 IPUPOITHBIX
HCTOYHUKOB, €CJIM OHA HE COICPKUT NMMPUMECEH, HeraTUBHO BAUSAIOIUX HAa TBEPICHIE
WM JIpyTHE CBOUCTBA OeTOHA. TakuMM IIPUMECAMU SIBISIIOTCS TYMyCOBast KUCIJIOTa B
0OJIOTHOIT BOMIE WM TIPOMBILIUIEHHBIE CTOKY B peKax. MOPCKYIO BOLY HENb3s1 MpUMe-
HSITB TSI XKEJI€300€TOHE, TaK KaK BCJICICTBUE COIEPXKAHMS XJIOPUIOB He OyeT obecrie-
YeHa 3a1UTa apMaTypsr oT Koppo3uu. [TuTeeBast Boga MOIXONUT XOPOIIIO, OITHAKO MpH-~
MEHEHVE MUHEPATBHOM BOILl U BOIbI U3 CEPHUCTHIX UCTOYHUKOB HEIOIyCTHUMO.

Ilpu onpenereHuy KoMYecTBa HEOOXOIMMOM BOJIBE 3aTBOPECHMUS CIIEAYET YIUTHI-
BaTh COOCTBEHHYIO BJIAKHOCTD 3armoHuTels1. OHA COCTOMT M3 MIOBEPXHOCTHOMN BIaXHO-
CTU M 3¢pHOBOM BiaxxuHocTH. I1oBepXHOCTHAS BIAKHOCTE — 3TO BOJA HA IIOBEPXHOCTH
3epeH WM MEXIy 3epHaMM 3anonHutens. [py cTaimoHapHEIX MeIankax MOBEPXHOC~
THAas BIAXHOCTH MOCTOSTHHO M3MEPSETCS PanvoMeTpudecKuM criocobom. Ipu s31oM
SIEPHOE M3ITyYEHVE TIPH TPOXOXICHNN Yepe3 3aloiTHUTEND ocadnsiercsi. B 3aBucu-
MOCTH OT BJIATOCOACPXAHUS MPOXOXKICHUE Ty4YeH UMEET pas3IMyHyIO0 CKOPOCTh U JacT
COOTBETCTBYIOL[I€ U3MEPCHHBIE 3HAYEHMS TTOBEPXHOCTHON BIAXHOCTU.

Tpebyemoe KONIMUECTBO BOMBI 3ATBOPEHUS TTONIYYAETCS M3 TTOTPEGHOCTH B BOJIE 34
BBIYETOM IIOBEPXHOCTHOM BJIATH B 3artoyiHUTese. KOHTpOIb 32 BOIOCOOEPXKAHUEM CME-
€Y Ha IUIOLIAKe BO3MOXEH C MOMOINBIO MCTTBITAHMSI KOHCUCTEHIIMY CBEXETO OETOHA.

3.7. Dobaeku k 6eToHy

CBoiicTBa CBEXETO M 3aTBEPIEBIIETO OETOHA MOXHO U3MEHSITH C TTIOMOLIBLIO TOOABOK.

3.7.1. Cpedcmea, dobasanemore K Gemony

Cpencrsa, nobaBysieMble K GETOHY, — 3TO XUIKUE WK HOPOIIKOBBIE MATepUalIk, KO-
TOpBIE MPEVMYIIECTBEHHO TTOJIOXKUTEIHHO BIMSIIOT HA ONMpPEHEeIICHHbBIC CBOMCTBA CBE-
Xero 6eTOHAa, Kak, HanpyMep yIo0oyK-

NampIBAEMOCTh WM HAuaslo TBEpIeHus. | 1aonuua 3.26. [lobasky k GeToHy
KpaTtkoe OTRnYUTErNbHBIN

Tax xak oHHM, TEM He MEHee, MOTYT OT- Bua R R HEeT
PULIATEIIBHO BIIUATD Ha APYTHUC BAXKHBIC | Anacrupmumpyiowve BV KenTulii
CBO¥icTBA O€TOHA, TO KOIMMYIECTBO BHOCH~ :o%"gz::ﬂa"’”*"‘e
MEIX JI0O2BOK HOJKHO BCETNA OTMPENe- | riopoopasyiouve LP Cynuit
JIATBCS MEepBBIM McnbiTanuem. [lepBoe poGaBky
VCTLITAHME TOJDKHO YYUTHIBATH KOHK- y"gf;:’"o”*"'e che L Kt BeEs
PETHYIO CUTYallHIO H4 CTPOVILIOIIAIKE, SamMennuTeny Havana vz KpacHbii
TaK KaK, HAIIPUMED, pasIMYHbIe HApYXK- aalteli el

YcKopuTeny cxparbl- BE 3eneHbiit
HBIE TEMITEPATYPBl MOI'YT UMETH CYIlie- -
CTBCHHOC BIUSIHUE Ha HCVICTBHC z[o6a— No6aekwy, nomoraio- EH Benoiii

wre 3anpeccoBarb

BOK K 0eTOoHy. J106aBKU B 3aBUCHMOCTH Soton
OT IJINTCIIBHOCTHU UX HeﬁCTBHﬂ BHOCAT- Crabunvavpyiowme ST (duoneToBbIN
Csl TOJIBKO B OTPaHUYEHHEIX KOIUYE- REGaRKY
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Mpumenenre nnacTUhULMPYIOWMUX U CMaYuu-
Balowux ob6aBok

e [pu oHOM M TOM € BOAOLIEMEHTHOM OT-

HOLIEHUU:

— MOBLILIEHWE TEKYHECTU CBeXero GeToHa
npy OOHOM W TOM € COfepXaHuu Bofbi

— MOBBLILLEHUE PACILIMPSEMOCTH

— u3MeHeHne KOHCUCTEeHLIMK

— 6Goree nerkas v GbicTpasi yKagka CBeXero
beToHa

TNpuMeHeHue Npu TECHOM pacnonoXeHnu

apmartypbl U B TOHKUX KOHCTPYKLIMSIX

® YMeHblIeHWe BOOOLIEMEHTHOTO OTHOLIEHUS:
— COXpaHeHWe KOHCUCTEHLIUU
— MeHbluee copepXaHve Bofbl
— MeHbllas ycagka
— 6onee BbiCOKas NPOYHOCTb Ha CXAaTUe
— Bonee BLICOKas paHHAR NMPOYHOCTL
— bBonee BbLICOKas NMOTHOCTbL
— 6onee BLICOKasi OONTOBEYHOCTL
INpymeHeHVe B BbiCOKOMpoiHOM GeToHe
U B COOPHbIX BETOHHLIX 3NeMeHTax
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Puc. 3.75. eiicTBrue cMayuBaIolINX JOGaBOK

CTBax JIMOO B BOMY 3aTBOPECHUS, THOO B
yXe MPUTOTOBICHHYIO GETOHHYIO CMECh.
ZKnnkue mobGaBKy ClelyeT XPaHUTb B 3a-
HIMIIEHHOM OT MOpO3a Mecte. Jlorycka-
€TCsi IPMMEHsTH TOJIBKO JI00aBKHY C JIEii-
CTBUTEJIbHEIMM 3HaKaMM MCHOBbITaHUHA
(Tabm. 3.26).

3.7.1. 1. Ihacmughuyupyrowue
U cmavusaiouue
dobasku (BV)

ITnacTugyvnypyommue U cMaynBaoue
IOOABKY CHUXAIOT NMOBEPXHOCTHOE Ha-
TSDKEHHUE BOIEI M TTO3BOJISTIOT 38 CYET 3TO-
TO YMEHBIINTH JOOABKY BOIBI IIOYTH Ha
10%. YnoboyKiIansBaeMOCTh CBEXETO
OeToHa NP 3TOM YIIy4IIAETCS, XOTSI BO-
JIOLIEMEHTHOE OTHOIIIEHHUE OCTACTCS IO~
crostHHEIM. [Tpy ymMeHblIeHMu 1o0aBie-
HUS BOIBI BONOLIEMEHTHOE OTHOIIEHUE
CTaHOBUTCS MEHBbIIIE, a OETOH — ILUIOT-
Hee. OTTacHOCTD PacCIIOCHUST CBEXETO
OETOHA CTAHOBUTCS MEHEILIE, BOIOOTIIC-
JeHue (BBIIEICHVE LIEMEHTHOTO MOJIO-
Ka) He TIPOMCXOINT. Pa3inyaioT IacTh-
¢duKaTOpH ¥ CMayMBaOLKe T0OABKHY,
MOBBIIAIOIIYIE TEKYYECTh.

InacTuduraTopsl 106aBISIIOTCS K
OeTroHaM € XEeCTKON KOHCVCTCHITUCIA.
Onu nenaroT pacTBop u 6€ToH Gosee ro-
MOTEHHBIMM (OTHOPOIHBIMUK) K Goee
mIacTiIHbIMU. BETOH Jlerde mepexayum-
BaeTCs OETOHOHACOCAMU U JIeTYe YIUIOT-
HSIETCS; KayecTBO dacagHoro 6eTona
YITyJIUAeTCs.

CMmauuBawonue cpenctea (FM) —

3T0 OCOOEHHO CHJIBHO JIeHCTBYIONMME actidunmpytonue nodasku (puc. 3.75). Ouu
TIO3BONSIIOT MPY HOPMATHHOM KOIMYECTBE BOIBI 3aTBOPEHMS M3TOTABIMBATH OETOH
KUJIKON KOHCUCTEHIIMM (XUIkui 6eToH). Ilpu 310M GeTOH MOXET jierdye U SKOHO-
MHYHEE YKIAIBIBATHCS B YCIIOXHEHHBIX yesmoBusix. LllyMoBasg Harpy3ka Ha OKpyxa-
IOIIYIO CPelly CTAHOBUTCS MEHBILE, TAK KAK MOXHO IPUMEHATH O0Jiee TpoCThie Ma-

IIMHB 1 MEXaHM3MBI.

INpy npuMeHEeHUM CMaYMBAIOMINX JOOABOK CIENYeT, OTHAKO, YYUTHIBATh, YTO
UX neiicTBue mpekpamiaercs yepe3 45 Munyt. [lo3ToMy BHeCEHME CMAUYMBAIOLIUX



3.7. Jlobasku k 6emony

I100aBOK B TPaHCIOPTUPYEMBI OETOH JOJIXXHO TPO-
VICXOINTH YK€ HA CTPOMIIOIIAIKE.

3.7.1.2. llopoobpazoeamenu (LP)

[Nopoobpaszosarenu 00pa3yoT B 3aBUCHMOCTH OT Hau-
OOJTBILETO 3epHA 3a1IOIHUTENS OT 3 10 5% oYeHb MeN-
KUX 3aKpHITHIX TTOp B 6eToHe. Paccrosinue mexiy
HUMHI JOJIKHO cocTaBIsaTs meHee 0,2 MM (puc. 3.76).
DTU BO3MYLIHBIC MOPHI JICUCTBYIOT KaK LIAPUKU B HIaA-
pukonioguimemke. Ilpyu 3ToM cBexuit 66TOH CTaHO-
BUTCS 00Jiee TUIACTUYHEIM U JIyYllle YKIAIbIBACTCS.
Kpome TOTO, BO3AYIIHBIE TTOPHI CIYXAT JJISI BHIPAB-
HUBaHMS JIaBJICHUS TIPU 3aMEP3aHUM KaWLIAPHOM
BOubI B 6eToHe. T1OBRIIIaeTCA COMPOTURICHUE fei-
CTBUIO MOPO32 M OTTAMBAIOIINX cpencTB. [losTomy
OETOHKI C TIOPOOOpa3oBaTEIIsIMU TTPUMEHSIIOTCS] B OC-
HOBHOM B JJOPOXHOM M MOCTOBOM CTPOUTEIHCTBE.
Jliss 0cob0 MOPHCTOTO JIETKOro OETOHA MPUMEHSIOT-
cs1 TIEHOOOpa3yIolire MaTepuaIbl.

Puc. 3.76. Bosgyuiasle mope
(CHITBHO YBenMYeHHAA CTPYKTY-
pa 6eToHa)

3.7.1.3. 3amedaumenu cxeamuvléanus
(V7)
?)aMelUI UTCIU CXBAaTHIBAHUS IIEPEABUTAIOT BpEMA HaYa-
J1a CXBATBIBAHUS Ha OoJiee HO3IIHI/II71 CpOK, IIpH 3TOM
OHM JIenaioT OoJiee 3aMeUIEHHBIM TEILIOBBIIC/ICHME.
BCJ’[CIICTBI/IC 3TOro NpoueCcChl TUAPATANIUN ITPOXOIAT
MeIJIEHHEee U yIJIMHSIeTCS BpeMsl yKiaaky. JleiicTere 3aMemInTesielt 3aBUCUT OT IIprMe-
HSIEMOT0 IIEMEHTA M OT HapyKHOM TeMIlepaTypbl Ha CTPOMIUIOHIAKE BO BPEMST VKIAT-
KHU. 33.MC,IUIPIT€J'II/I [[06HBHHIOTCH JULI PaCTBOPOB 1 6CTOHOB, ITPOM3BOTMMBIX HA 3aBOJIC 11
TPaHCIOPTUPYEMBIX Ha cTpoiIuionanky. Kpome Toro, oHu NpuUMEHSIIOTCS [TPY BO3BE-
JICHUM MaCCHBHBIX KOHCTPYKIINI, HAIIPYMED MPH CTPOUTEIHCTBE MOCTOB, @ TAKXKE JIJIst
OeTOHMPOBAHUS [IPY BEICOKUX HAPYKHBIX TEMITEpaTypax, Hanpumep jietoM (puc. 3.77).

Pue. 3.77. Ykianxa 6eToHa ¢ 3a-
MeIIUTENIEM B IETHUI IEHL

3.7.1.4. Yexopumenu meepoenus (BE)

Yckoputeny yMeHbLIaloT Bpems TRepaeHusd. OHU comepxaT COCTaBHble YaCTH, KOTO-
phIE BBI3BIBAIOT KOPPO3UIO apMaTypel. I103TOMy yCKOpUTENY HE JOJKHBI HPYMEHSTh-
cs st xene3o0eTtoHa. OHU MOTYT NMPUMEHSATHCS, HAIPUMEP, B COOPHBIX OETOHHBIX
3JIEMEHTaXx U1 [OBBIIIEHMS UX PaHHEe MPOYHOCTH, B PEMOHTHBIX PacTBOpax IUisl 3a-
JIeJIKH BOIOIIPOHUIIAEMBIX MECT, a TAKXKE B TOPKPET-OCTOHE.

3.7.1.5. Ynaomusrowue cpedcmea (DM)

VIUIOTHSIOMIME CPEICTBa CHIKAIOT BOIOIIOIIOIEHNE OeTOHA M YMEHBIIAIOT KATTHII-
JnspHOe neiictBue. OmHAKO B TEYSHME JINTEIIFHOTO BPEMEHN OHM IIOKA3aIM ce0s Kak
Mano3(heKTUBHEIC.
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3.7.1.6. lobasku, nomozaroujue
3anpeccosvieams bemon (EH)

Job6aBKM IS 3aIIpPeCcCOBBIBaAHMS IIOMOraloT B Ipei-
HaNPSDKEHHBIX XKEJIe300eTOHHBIX KOHCTPYKLMSX 3aTT-
peccoBaTh LEMEHTHBIN PACTBOP U YIIyYIIAIOT 3aTeKa-
HVE PACTBOPA B KAHAIBI JIJISI HAIPSITAEMOI apMaTyphl.
3a cyeT yMepEeHHOTO pa30yxaHHs pacTBOpa MpH 3aT-
BepII€BaHMH MCKITIOYAIOTCS IMYCTOTHI B BEPXHEH YacTH
KaHanoB (puc. 3.78).

3.7.1.7. Cmabuauzamopul (ST)

Crabmm3aTops! IeNaloT cBeXuii 0eToH 6oyee ToMOo-
TeHHBIM U OoJice CKOJIB3KUM. TTpu 3TOM ynyunraercst
yInoOOyKJIanbiBAeMOCTh OETOHA, €T0 JIeTYe 3aKayuBaTh
oetoHoHacocamu. ITnockocTr pacagHOro 6€TOHA CTa-
Puc. 3.78. IIpenpaputensro Ha-  HOBSITCS1 Oonee mankuMu. CTabuin3aTopb! IIPUMEHSI-
npsKeHHAsA 6eTOHHAA CTCHA CO  oTCH B OCHOBHOM JUIS JIETKYX OETOHOB, TAK KAK 32 CYET
gg&”gﬁﬁ:ﬂﬁ’; :;?P;Taioajﬁ E(;g: JIy411eTO CLEIUICHUS 3¢PEH JIETKOTO 3aTTOITHUTENS TIPU
TIPECCOBBIBAEMBIM PACTEOPOM 3arJIAXKMBaHUY OHY HE BCIUIBIBAIOT, M BTOpas paboyas

orepanys 1o 3arijaXXuBaHUlO OTIIaaacT.

3.7.2. Ilpouue dobaexu x Gemony

I'ox nmpourmy 1o0aBkaMu K 6e TOHY ITIOHMMAIOT MUHEPATbHBIE WM OpraHU4YecKue Ma-
TepUaJTbl, KOTOPBIEC BIMSIOT Ha ONIPENeNCHHbIe CBOKCTBA OeTOHOB. Tak, OHM MOYYT,
Halp¥Mep, TOBBICUTH COIECPKaHUE TMTOPOITKOBOI COCTABISIIONIEH, KOTOPOE U3MEHUT
KOHCHICTEHI[MIO ¥ yIOOOYKJIaabhiBaEMOCTh CBEXEro DETOHA, 2 B YK€ 3aCTBIBLIEM Oc-
TOHE OyIyT BIVSITH Ha MPOYHOCTH Ha CxXaTue, Ha TUIOTHOCTh, Ha UCTUPAEMOCTh, Ha
BOIOMPOHUIIAEMOCTh M Ha 1BeT. OTHAKO OHM HE JOJKHEBL BIMSTH Ha TBEpICHUE 11e-
MEHT4, €TO MPOYHOCTh HA CXATHE, CONPOTUBJICHIE MCTUPAHIIO, 2 TAKXKCE HA 3aIIUTY
OT KOPPO3WH apMaTyphl VITH CHUXATh 3TH KadecTBd. [103TOMYy MOXHO TTPUMEHSITH
TOJIBKO HOPMMPOBAHHBIC VTN JIOMYIIEHHBIE OpTaHaAMU CTPOMTEIIBHOIO HaA30pa 10~
0aBKU K 0eTOHY. J106aBKY K OeTOHY (HATIOIIHUTEIH) B OOJIBIIMX KONMYECTBaX O0bIU-
HO H00aBsI0TCS TP pacyeTax o0beMa MaTepraid, W CBOMCTBA 3aTBEPIEBILETO OeTo-
Ha OOJDKHBI HOATBEPXIAThCS MTEPBHIMU MCIIBITAHUSIMIL.

MunepanbHbie J00aBKN — 9TO KAMEHHAS! MyKa, MEJIKOMOJIOTHIi1 TPACC M NOMEHHBIE
muraku. Kpome toro, Ha 6€TOHHEBIX 32BOIaX BCE Yalle MPUMEHSIOT KAMEHHOYTOJIbHYIO
aeryayio 3oay (SFA). Ilpu ee nmpuMeHeHNN HEOOXOIMMO OOeCIeYnTh MUHUMATIEHOE
conepxanuve puemeHTa mo DIN 1045 v HauGonsinee 1omycTUMOE BOIOLIEMEHTHOE OT-
HOLIEHME. DTO e OTHOCHUTCS Y K IpUMEeHeHMIo cuikarHoi e (SF = silica fume),
T.€. IOPOIITKOOOpa3Hoi 100aBKM K OETOHY.

Opranmiueckue nodaBku — 370, HaIPYMep, CUHTETUYECKUE CMOJIBE, KOTOPbIE 9KO-
HOMSIT BOMY 3aTBOPEHUS ¥ YAYUIIAIOT yHoOOyKIAIBIBAEMOCTh CBEXero 6eToHa.

Kpacsinme cpeacTsa UCITONB3YIOT TSI TPUAAHMS OETOHY OTIpeeeHHON OKpacKu.
MOXHO NMPUMEHSATH TOJIHKO TAKHE KPACSILME CPEICTBA, KOTOPHIE COSTMHAIOTCS C 1€~



3.8. Pacmeopu!

MEHTOM, T.€. OHU He JOJDKHbI PearupoBath C IIEMEHTOM U He JIOJDKHBI TEPSATH CBOM 11BET.
Kpacsiue cpencrsa — 370 B OCHOBHOM OKVICHB META/UIOB, KaK, HAIIPUMED, OKUCIIBI
XeJe3a Juisl KpacHo#, XeNTol, KOpUYHEBOH U YEPHOI OKPACKY, OKUCIBI XpoMma JUIs1
3eJIEHOM, KOOITETOBOY OKPACKH, ATIOMUHHEBDIE OKCHIBI XPOMA JUIsI CHHEN OKPacKu
WIM OKMCIIHI TUTaHa [Uta Oeioil OKpacky 6eToHa. YeM Gosiee MEJIKO3ePHUCTHIM SIBJISI-
eTcsl MaTepuai Kpacsinieii 1o6aBKu, TeM OoJIbILe ee OKPALIBAIOIIEE NEHCTBUE, KOTO-
poe, OIHAKO, MOXHO OL€HUTB TOJIHKO Ha 3aTBEPJEBIIIEM OETOHE.

KOHTPOJbHBLIE BOTMPOCHI

1. Kak pasnuuaercs KaMeHHBIM 3alOJIHUTENh [0 MIOTHOCTH?

2. YTo MOHUMAIOT ITOJ 36PHOBOI FPYNITOi?

3. KaMmeHHBII 3aII0JIHUTENb MOCTaBISIETCS] HA mowiaaky. 110 KakuM KpUTEpUSIM MOXHO

IMPOBEPUTH MOCTaBKY?

Y10 NOHUMAIOT 1O COBCTBEHHOM BIaXXHOCTBIO KAMEHHOTO 3AIOJIHUTENS?

KaK MOXHO ONpENeIMTh TOUHYIO IMOBEPXHOCTHYIO BIAXXHOCTh KAMEHHOTO 3aITOJIHUTEIS1?

Kakye cyImeCTBYIOT MPOMBIIIUIEHHO U3r0TaBIMBaeMble KAMEHHBIE 3aII0THUTENIN?

YT0 HYXHO NPEIIPUHAT, YTOOBI YCTAHOBUTH TOYHBIH COCTAB KAMEHHOT0 3aTTOJTHUTEIS1?

Kakoe npakry4eckoe Ha3HaYeHUE UMEIOT IMarpaMMbl CUTOBBLIX TIMHUHM o DIN 1045-27

ITpu GeTOHHUPOBaHKY OCTACTCS TUITHUM GeToH. Kaxk oH MoxeT CHoBa ObITh UCIIONB30BaH?

10. TloyeMy KaMEHHBIIT 3aMIOJIHUTEJIb JOIRKEH UMETH pasHbIE IO pasMepy 3epHa?

11. Kak onpenensieTcsi MAaKCUMaJIBHBIN pa3Mep 3€pHa 3aTI0JIHUTEIS?

12. TlnactuduKaTopbl ¥ CMaYMBAIOLIME JOOABKI MPUMEHSIIOTCS O4eHb yacTo. Kakue pas-
JIMYHBIE CBOMCTBA MOXHO JOCTAYH IMPU 3TOM?

13. B cepenune neta HeoOXoaUMO OETOHUPOBATH JIOPOKHBIN MOcT. Kakyio nobasky k 6€-
TOHY MOXHO NMPUMEHUTH?

LN LA

3.8. Pacrteopel

PacTBOpEL — 3TO CMECh BSIKYIIEro, KAMEHHOro 3amoJHUTeNs BENMIUHON 10 4 MM U
BOJIbI 3aTBOPEHHS, 2 UHOIrIA ¥ JOOABOYHBIX MATEPUAIOB U CPEICTB.

3.8.1. Pacmeop, npuzomaeaueaemslii Ha Crpouniowaoxe

Ipu u3roToBIEHUN HA IUIOLIATKE OTMEPSITH BSIXYIIEE U 3aII0IHUTEND CIEYeT € o-
MOIIKIO BECOB WIM MEPHOIO KOHTeiiHepa (a He Jionaroii). 9To Heo6XoauMo TSl 1oc-
THXEHUS] PABHOMEPHOTO cocTaBa pacTsopa. CocTtapisiioliye pacTBopa HEOOXOAUMO
3aKJIagbIBaTh B MELIAJIKY B TAKOM IOCIENOBATENLHOCTH: BOAA 3aTBOPEHY, BSIKYILEE,
KaMEHHBI 3anmoNHuTenhb. VX ciemyeT nepeMeiMBaTey Tak JOIro, IOoKa CMeCh HE CTa-
HET PABHOMEPHOIA.

3.8.1.1. Pacmeop, npuzomaesusaemslii Ha 3a600e

TIpu 3aBOACKOM W3roTOBJIEHMH PacTBOpPa Y JO3MPOBOYHON 1 CMECUTEIHHON YCTAHOB-
KV JOJIKHA GBITh UHCTPYKUMA 110 CMELIIMBAHUIO, U3 KOTOPOH JIOJKHBI OBITH BUIIHBI TPE-
OyeMbIe Beca COCTARIISIIONIMX pacTBOpa U TpeOyeMoe BpeMsl cMeilvBaHus. B 3aBojckoit
pacTBOp Ha CTPOMIUIOLIANIKE HEJB3$1 JOOABIISITH 3AIOJIHUTE b, TOOABKY Y NOITONHUTEN b~
HbIe MaTepuaibl. JJId Kaxnoil mocTaBKy JOJDKHA GBITH MPUIaHa TOBapHas HaKJIaaHasl,
Ha KOTOpO# JOJIKEeH OBbITh YKa3aH 3aBOJA-IIOCTABIIUK, TOYHOE ONMUCAHUE COCTABIISIIO-
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Bo/1a 3aTBOPEHMR Ceexui pactsop
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+ nobagiu
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Crpoitnnowaaxa Pabouee mecTo KameHwmka

Puc. 3.79. 3aBoackoit pacTBOp

IUX ¥ KOJMYECTBO PACTBOPA, 4 TAKXKE yKazaHUs 10 AAIbHEHIIEMY €r0 UCIOJIL30BA-
HUI0. 3aBOJICKOI paCTBOP MOXET MOCTABISITLCS B BUIE CBEXET0 pacCTBOPA U B BUJIE CY-
Xoro pactBopa (puc. 3.79).

3aBOICKOMN CBEXUil pacTBOP IEPEBO3UTCS HA CTPOMILIOLLANKY TOTOBBIM K NpUMe-
HEHMIO C TIOMOLIBI TPAHCIIOPTUPOBOYHEIX MUKCEPOB Y NEPEKAYUBAETCS B 0COOLIE
pacTBopHblEe KoHTeHephl. C MOMOIILI0 J00ABKY 3aMEIJIUTENSI MOXHO AJOCTUTHYTH
BpEMEHU MepepaboTKu 10 36 YacoB.

3aBoACKO# Cyxo# pacTBOP — 3TO CMECH BSIXKYIIEro ¥ 3anoHuTessi. OH IoCTYIaeT B
MEIIKAaX ¥ B CHJIOCAX HA CTPOUIUIOLIANKY, ¥ €TI0 HAJIO TaM CKJIAIMPOBATEL B CYXOM U 3a-
LIMIIEHHOM OT [IOroNlbl MECTE, YTOOB! IIPUMEHEHME B COOTBETCTBUU C MOPSIAKOM €ro
HCIIOJIb30BaHMST MOTJIO TIPOMCXOOUTE 1 yepe3 4 Helley OCTE TIOCTABKH.

Ecnu ucxomHbie MaTepyaIb JUT pacTBOPA 110 OTAENBHOCTY WJTX YACTUYHO B IIPE-
BAPUTENIEHO CMELLIAHHOM BUJIC TIOCTABJISIIOTCS B pasmeNbHBIX KAMepax OIHOTO CHIIoCa,
TO rOBOPSIT 0 MHOTOKaMEPHOM CHJIOCHOM PacTBOpE. OTU COCTABIAIOIINE paCTBOpa He-
006X0AMO J03UPOBATh B YCTAHOBJIEHHOM Ha 3aBOJIE COOTHOLLEHUM, YU OHU JOJDKHBL CO~
€MUHSITHCS C BOJOH B KOJIMYECTBE, 33J[aHHOM U3TOTOBUTEIEM CMECH.

3.8.2. Kaadounuuii pacmeop

KnamouHelit pacTBOp vMeeT 3a1a4y CBA3bIBATH KAMHH KJIAJKY MeXIy co06oli 1 IPpOYHO
yIepXUBaTh UX Ha MecTe. KiiagouHbiM pacTBOPOM MOXKHO BHIPAaBHUBATH OTKJIIOHEHMS B
pasMepax kamHe#l. Kinanounsrii pactBop Hopmupyetcs no DIN 1053.

3.8.2.1. PacmeopHble epynhnusl U ux npumeHerue

Cpeny KnaIoyHbIX paCTBOPOB Pa3INyaloT 5 paCTBOPHBIX IPYIIN C pa3IuyHOi MPOYHOC-
TBIO Ha CxaTue. TpebyeMas MPOYHOCTH IOJIYYaeTCs B 3aBUCUMOCTH OT BUJIA U KOJIUYe-
CTBa IIPUMEHSIEMOIO BSLKYLIErO U 3amonHutes (taon. 3.27).

e PacrBop pacreopHoii rpymusl I B KayeCTBe BSIXYHIETO COAEPKUT TOJIBKO U3BECTH.
Tak KaK K HeMy He npeabsIBisieTcs TpeGoBaHUI IPOYHOCTH HAa CXAaTue, TO TAKUE
PAcTBOPHI He JIOMYCKAIOTCS JIJIsl KIAIKK CTEH BHICOTO 00JIee OBYX ITONHBIX 3TaXKEH
M J17151 TOJIIIYMHBI CTEH MeHee 24 CM, IIpHYeM IPY IBYXCIIOMHBIX CTEHAX OTIPEIENsIIO-



3.8. Pacmeopbi

e siBJIseTCs TOMIIMHA BHYTpeHHETO ciios. KpoMme Toro, mpuMeHeHMe TaKUX pa-
CTBOpOB HEMOITYCTUMO B KJIAJIKE HAPY:KHOTO CJI0$1 CTEH, KJTaJKe B IMoaBajIaX, KiIanKe
CBOIOB Y CTEH JUIS1 MUCIIEITAHUIT HAa COOTBETCTBUE.

e Pacrsops! pacrsopuoil rpymms! 11 u Ila cozepXaT B KauecTBe BSDKYLIETO IIEMEHT U
u3BeCcTh. OHY UMEIOT IOCTATOYHYIO IIPOYHOCTD HA CXKATHE U MOTYT IPMMEHSITHCS IUTST
KIaIKH HOPMAJIBHO HATPYKEHHBIX CTEH, KAK BHEIJHUX, TAK ¥ BHYTPEHHMUX.

e Pacrsopsi pacreoproii rpynmsl IIT u ITla comepXaT B KayeCTBe BSIKYLIETO LIEMEHT.
O0Ge pacCTBOPHBIE IPYIIIbI UMEIOT OIMHAKOBOE OTHOINIEHUE CMEIIMBAEMBIX 4aCTeld,
XOTSl K 3anoifHUTe 0 Tpylnsl 11la npenbsBisitoTCs MOBBILEHHBIE TPEOOBaHMS.
BcnenictBre Ux BEHICOKOM MPOYHOCTH OHY MOTYT NMPUMEHSITHCS JIUTSI 0COOOHATPYXKEH-
HBIX CTEH, KaK, HANPUMep, ISl KOPOTKHX CTeH (IMMJIIOHOB) M OTIOP.

PacTBopEI pa3nuIHbBIX FPYIII MOTYT BMECTE IPUMEHSTHCS HA OOHOM CTPOMTIIONIAIKE,
TOJILKO €CJIY HET ONIACHOCTH MX nepemnyTars. Eciy HeoO6XoauMo IPUMMEHUTE PACTBOPHI C
JIPYTUMU OTHOLICHUSIMY CMEIUIUBAEMBIX YacTei W YCIOBUSIMY CMEIITUBAHUS, TO UX HE-
06X0IMMO NOCTOSTHHO, Kak ¥ pacTtBop I1la, moaseprars MCHBITAHUSIM HA COOTBETCTBHUE.

3.8.2.2. Ceoiicmea ceexcezo pacmeopa

Crexuil pacTBop — 3TO ellle He 3aTBepleBiuii pacTBOp. OH HOJKeH OBITh TacTUd-
HBIM ¥ yI0OOYyKJIanbIBaEMbIM, IEPKAThCSl HA CTEHOBOM KaMHe, He paccnanuBaThCsl, He
BBIIETISIT BOJLI M CJIUIIIKOM PAHO HE CXBATHIBATHCS. DTH CBOIICTBA 3aBUCST OT 36PHOBO-
ro CTPOEHUS, OT BSIXKYIIET0, KOHCUCTEHLIMM, TOOABOK Y BPEMEHM CKIaJIMPOBAHUS CBE-
XKEero pacTeopa.

3.8.2.3. Ceoiicmea 3ameepolesuiezo pacmeopa

3aTBepaeBIUMiI pacTBOP — PacTROP, HAOPABIIHII GONBIUYIO YaCTh CBOEH NMPOYHOCTH.
OH J0JDKEH UMETh IIPOYHYIO CBSI3h CO CTEHOBBIM KaMHEM, MOJIKeH OBITh NaponpoHK-
LiaeM U JIOCTUraTh TpebyeMoit mpouyHocTu (Tad. 3.28). BTO MOXHO MOATBEPOUTEH UC-

Tabnuua 3.27. 'pynnbl KNAago4HLIX PacTBOpOB (COCTaB B OGBEMHLIX HaCTsiX)
BozpgywHas I Mpasnreckas
pynna Bun W rvgpaBnuseckas ussects | “EPABIMHEC:) yagecre (HLS),
[eMEHT
pacteopoe pacTeopa WaeecTkosoe| Tuppar kad (nsLZ;ecm N roreneie L Mecok
TECTo U3BECTU BRXyWMe

1 - - - - 4
I N3BecTKoBhiA - 1 - = = 3
pacTeop - — 1 - - 3

- - = 1 - 45
1,5 — — - 1 8
] = 2 = - 1 8
- = 2 — 1 8
ViasecTkoeo- = — - 1 _ 3

LIEMEHTHBIV
pacTeop _ 1 _ _ 1 6
Ita _ _ _ 2 ; 8
- = - - 1 4
i LlemMeHTHBIA
aCTBO|

la 5 - - - - = 1 4
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Tabnuua 3.28. MNpoyHOCTL PaCTBOPOB Ha CXatve

MuHumansHas MpoYHOCTb
pynna Bun Ha cxatve, Hivim? uepes 28 gHelt
pacrsopos|  pacteopa (cpenHsis BEIMHUHA)
Mpn [pn
viCTbITaHUSIX | uCTBITaHusX
Ka4ecTBa  |Ha COOTBECTBUE
| VisBecToRbIV
pacTBop B —
1} ViaBecTkoBO- 2,5 35
LIEMEHTHBLI
lla pacTteop 5 7
i LleMeHTHbIA 10 14
Ma pacTeop 20 25

NBITAHUEM Ha CoOTBeTCTBUE. Ecnm x
pactBopam rpynn MG II, [Ia u III
NpeabABISIOTCS IOBBIIIICHHBIE TPeOO-
BaHMsl K MX MPOYHOCTH, TO 3TU UCIBI-
TaHUA HaJ0 MPOBOIUTEH 0053aTENBHO.
IIpu 5TOM onpeAeisieTcs HeOOXOIU -
MBIH JUISI JOCTHXEHMS OoNpeleleHHOM
TIPOYHOCTHY COCTaB PacTBOPA.

3.8.2.4. Budsl pacmeopog

PacTBopbI paznuyarnTcst Mo UX nmpuMe-
HEHUIO.

e Hopwmainsnsrit pactBop (INM) MoKCT OBITE cocTaBiIeH Oe3 0coboro pacueTa 1o Tadn.
3.27. Knanka Ha HOpMaJIbHOM pPacTBOPE HE MOPO30CTOMKAs U MO3TOMY JIOJIKHA 3a-
LIMLIATBCA OT YBJIAXHEHUSL.

e Jlerkuii pactBop (LM) — 3710 Cyx0ii MM CBEXMi1 paCTBOP 3aBOJICKOTO NPUTOTOBIIE-
HUSI € TUIOTHOCTHIO B CYXOM COCTOSTHAM HuKe 1,5 xr/mmM?. Takas TNIOTHOCTh JIOCTH-
raercsi N(pUMEHEHHNEM JIETKOI'O 3aIl0JIHUTES, KAK, HANMPUMED, KEPAM3KUTa, BCIIy4eH -
HOW CJIIOIBI, TOMEHHOU MEM3bI WY MOJUCTUPOJIBHBIX IAPUKOB. EC/iy IIOTHOCTE B
cyxoM coctostHuM Hyke 1,0 Kr/nm3, To Takue pacTBOphl HA3BIBAIOT TETUIOU30JISIIU-
OHHBIMU PaCTBOPAMM.

Jlerkue pacTBoOpH HENB3s MPUMEHSITE LTS KJIaIKU CBOJIOB M JIUIIEBOM KJIaIKY, ITOOBEP-
XKEHHOM MOTOgHEIM BO3EHCTBUAM. B KauecTBe BsLKyIIEro JUIsl IETKUX pacTBOPOB ITPU-
MeHsI0T LeMenT. Hapsiy ¢ mo6aBkamu, Kak ,HarpumMep, riactuyKaTopsl, 3aMelyisio-
Ve TBEPIICHIE MaTePHUAIbl, OH MOXET Colepkath 1 mopooodpasopatenu. Mx coctas, kak
IIpaBIIo, OTIPeJENIsIeTCsl HA OCHOBAHUM UCIIBITaAHU Ha cooTBeTcTBHE. Ecnu TpebyeTcs
TOJIBKO KAaYeCTBEHHOE UCTIBITAHUE, TO X IPOYHOCTh B BO3pacTe 28 CYTOK NMpUHUMAETCS
5 H/mM2. Jlerkue pactBopsl MoCTaBIsIOTCS o Mapkamu LM 21 u LM 36. HYucna o6o-
3Ha4a1oT KoadgduimeHT TeruionpoBomHoctyt 0,21 Br/(m:K) 1 0,36 Br/(Mm:K) (Tatn. 3.29).

e ToHkoinoBHEIE pacTBophl (DM) cocTosIT U3 IeMEHTa 1 OYEHB MEJIKOTO 3aIlOJTHUTE-
Jis1, ¢ HauboneinuM 3epHoM B 1,0 Mm. Kpome Toro oHu HMEOT XMMUYECKUE TOOaB-
K4, KOTOpEIE, HAlIpUMEp, JeJIal0T PACTBOD IUIACTUYHEE U IPENATCTBYIOT CIUIIKOM

CHJIBHOMY BCACBIBaHWIO BOIKI U3 pacTBOpa KaMeHHO

Tabnuua 3.29. TpeGopaHus
K Nerkum pacTeopam

Mpw muerbiTaHusx
Ha COOTBETCTRME
IM21 | LM36
Mpo4HoCTL Hepes
28 pHeir, H/mm? <7 <7
MnoTHoCTL B CY-
XOM COCTOSIHUM <0,7 <1,0
yepes 28 gHen,
Kr/pm®
Tennonposoa-
HocTb, BT/(M-K) s018 | <0.27

Kiankoit. Ux cxpaThIBaHME IIPOMCXOOUT HE TT03XKeE YeM
yepes 4 yaca nocje CMelMBaHUsI, BO3MOXHOCTh [0~
[IpaBUTh HENMPABUJILHO YJIOXKEHHBIE KAMHU COCTABIISI-
eT 7 MuHYT. TOHKOIIIOBHBIE PACTBOPHI NOCTABISAIOTCS
B MEIIKaX KaK Cyxue CMeCH 3aBOJICKOIO IIPUTOTOBJIE-
HUS ¥ TIOJDKHEI 3aTBOPATHCS TPeGyEeMbIM KONUYIECTBOM
Boubl (puc. 3.80). ToHKOIIIOBHBLIE PACTBOPH OTHOCSIT-
¢ K pactBopHoit rpyrine MG 11I. Oru nonxonst s
KJIaJK¥ TIOJIMPOBAaHHBIX KaMHEH, OIHAKO JUIS KJIaIKH1
CBOJOB OHY HE JIOIYCKAIOTCS.
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¢ IloBHBIE pacTBOPHI COmEPKAT MYLIIOJAaHOBLIA 1ie-
MEHT WIM TPACC, YTOOHI IPUIATh PACTBOPY OOJIBIITYIO
IUIOTHOCTh. MenKuii KaMeHHBIH 3aTIOIHUTENb 10JI-
XeH MMETh 3¢pHa He Oosiee 2 MM B jMaMmeTpe. C no-
MOILLBIO COOTBETCTBYIOUIMX JOOABOK UX BOTOOTTAJI-
KMBalOIIas CIIOCOOGHOCTh MOXET OBITH IMOBHILIEHA.
IlloBHBIiT pacTBOp NMPUMEHSIETCS [IJIST LUBOB B JILIE-
BOY KJIaIKe.

Puc. 3.80. 3amermmBaHye TOHKO-
LIOBHOTO PacTBOpa

3.8.3. lllmyxamypusie pacmeopul

itykaTypHbie pacTBOpPH — 3TO CMECW OIHOTO UK HECKONBKUX BSDKYIIIMX, KAMEH-
HOTO 3aMoJIHUTENSI ¢ Tpeobnaganrem 3eper ot 0,125 10 4 MM, a TaK:Ke BOILI, MHOIIA
Io0aBok (puc. 3.81). ¥ mITyKaTypHBIX pACTBOPOB M3 CTPOUTENIFHHIX FUTICOB Y aHT Ui~
PUTOBBIX BSDKYIUMX KAMEHHBIN 3all0JIHUTENL MOXET OTCYTCTBOBaTh. B KauecTse 1o-
0apoK MoryT OBITL HOOABOYHLIE CpeaCcTBA U NobaBounbie MaTepuansl. JJobaBouHbIe

Tabnuuya 3.30. YcroBus cmvewmBaHua WTykaTypHoro pacteopa no DIN 1B550 B yacTsix no o6bemy
CrpoutentHas usBecTb - < CrpoutencHule ()
no DIN 1060, yacTs 1 z © runcel 663 3asop- [+
rpynna BoapywHas lesz | o ckux nobasok | 8
pacTBo- Bup pacteopa M3BeCTL Tuppae- ?;f:a'(; 2aq | £ DIN 1168, o8 Necok"
poB TaueHas USBECTL| NMNeC- | o ,% 2= e acTs 1 ("s; g
Viaseo| rynpar | K27 kan |E350 | §a |Popwo-|lliryka-| =3
KoBOE |yapecm|PBeCTP lyspects| 25 3 | 3G | BOUHBM | TypHuR | & X
TecTo <3| 3¢ | rnc | une | X &
a) | Pacreop Ka Boapyw- | 1,02 3,5-4,5
Hol4 U3BECTU 1,02 3,5-4,0
P11 b)| Pacteop Ha raweHoid| 1.0 3,5-45
U3BECTU 1,0 3,0-4,0
©) | PacTeop ¢ mppaenu- 1.0 3,0-4,0
HECKOlW U3BECTbIO
a) | PacTeop ¢ BEICOKO-
TYOPaBNMHECKON
M3BECTLIO Nk pac- 10uwm 10 3.0-4.0
Pl TBOP CO WTyKaTyp- ’ ' =
HBIM UINU KNagoHHLIM
BSDKYLUMM
b) | ¥iaBecTKOBO-LIEMEHT- 00-11.0
bl pACTROp 1.5um 2,0 1,0 ,0-11,
a) | LlemeHTHBIN pacTeOp
¢ po6aekon rvppara <05 2,0 6,0-8,0
Pt u3BecTu
b) | LiemeHTHBIA pacTEOp 1,0 3,0-4,0
a) | Muncosbiii pacTeop 1,09 -
b) | Munco-necy4aHbIi
) ) .
o pacTeop 1,0® wn 1,0° 1,0-3,0
I c) | FuNCco-n3BecTKOBbIA 1.0 wm 1.0 0,5-1,0 3,040
pacTeop ! } vnu 1,0-2,0
d) | isBecTkoBO-THMCO- 0,1-0,2
o 1.0 w1, Y —
Bhili pacTEOp 0 0 unu 0,2-0.5 8040
a) :\:CTSE;ITOBHM 10 <25
PV oA
HTEPUTOBO-TUNCO- |
BbIi PACTBOP 1.0 v 1,5 3,0 12,0
" BHaueHus 910N Tabnuikl CpasefnNUBbl TONLKO ANS 3ANONHUTENA U3 KAMHA C NMOTHOIN CTPYKTYpPOW.
2 OrpaHu-eHHas nobaBka LeMeHTa ponyctuma.
A fIng ynyuLeHUs NracTHHOCTM MOXHO oBasnsiTe B OrpaHuHeHHLIX KonHecTBax 6enyto M3BECTs, A perynvpoBaHusi BpemMeHn
3areepreBasvs MOXHO pobaBnsiTk 3aMegnuTenu.
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Puc. 3.81. OmrykarypusaHue C
TMOMOIIBIO IITYKATyPHOTO pa-

cTBOpa

Puc. 3.82. HaHecenne 06ma3ou-

HBIX MatepHajoB

CpencTBa, Kak, HallpuMep, Napoobpa3zoBaTey UM yc-
KOPUTEIU TBEPACHUS, BIUSIOT HA CBOMCTBA PacTBO-
POB WM JOJKHBL YIYYillaTh CLHETUIEHUE IITYKaTypKU
¢ ocHoBaHueM. Ecnu mobaBoYHbIE MaTepyaibl, Kak
HallpMMep KaMeHHas MyKa IV MUEepabHbIe OKpa-
IUBAIOLIME JOOABKH, JOOABNIIOTCS B OONbITUX KO-
JIMYECTBAX, TO X HEOOXOIMMO YIUTHIBATE IIPU OMpe-
JeJIEHUH KoJinyecTBa Bsixyuero. IlITykaTypHbIe pa-
ctBopsl cornacHo DIN 18550 pensitcst Ha Tpynnbl OT
PI go PV (tabn. 3.30).

BMecTo ITyKaTypHbIX paCTBOPOB LISl ONpeleseH-
HHIX [eJIel MOTYT IPUMEHSTHCS 0GMA309YHbIe MaTEPU-
ansl (puc. 3.82). Ilpu 3T0M peub UAET O LITYKATypKax
3aBOZACKOrO IIPUTOTOBIEHU S, KOTOPBIE COCTOAT U3 Opra-
HHMYECKUX BSIXKYIIUX, HAIPUMEP U3 CUHTETUYECKUX
cMoi B popMe mucniepenid wiu pactBopoB. Kpome Toro,
OHM MOTYT COJEepXKaTh HAITOJIHUTENY WIM 3aioJIHUTe-
JIM ¢ MpeotIafalonIiM 3€PHOBBIM COCTABOM MEHEE
0,125 MM u uHoTHa pa3daBUTEIH.

3.8.4. Cmsasnceunvie pacmeopul

CTsixedHBble paCTBOPHL B CBEXKEM BUJIE HAHOCSITCST HA TUTMTHI MEPEKPHITUI MU YEPHBIE
rosiel. Tlo 3acTRIBIIEMY PacTBOpPY B KaueCTBE BHIPABHUBAIOLIEH CTSKKYA MOXHO He-

Tabnuya 3.31. KameHHblii 3a-
NONHUTENL NS CTHXEYHOro

0/2n 2/8

pacteopa
Knacc

FIPOHHOCTH Pazpenenue sepeH
8 MM Ha kaxagyto ronosuHy

16 Mm

0/2, 2/8 n 8/16

Ha Kaxgayto TpeTb

Tabnuua 3.32. Knacch! npoyHo-
CTU LEMEHTHBIX CTSXEK

MpoyHocTs Ha oxatve B H/iMm?2

py KaHecTeeHHOM

Knacc ucneITaHUU Npu
NpONHOCTY [ Homu- | Cepwir- |VCTBTaHMM
HanbHas | wWas | Ha cooT-
npos- | npou- | BETCTEBME
HOCTE | HOCTB
ZE 12 12 215 18
ZE 20 20 225 30
ZE 30 30 =35 40
ZE 40 40 =45 50
ZE 50 50 255 69
ZES55 M 55 =270 80
ZE 65 A 65 >70 80
ZEB5KS| 65 270 80

MOCPENCTBEHHO XOJIUTh, WY OHA CIIyXKUT OCHOBAHUEM
Juist ypceroro mosa. CTsKeuHBlE pacTBOp COCTOUT U3
BSOKYILErO ¥ KAMEHHOTO 3aIOJIHUATENS € 100aBIEHUEM
BOJIbl 3aTBOPEHUSI M PACTBOPHBIX 106aBoK. B xauectre
BSKYIIErO TIOIXOOUT LIEMEHT, aHTHIPUTOBOE BSIXYILIEE
(cM. c. 127), nmutoit achansT (cM. c. 137) u cuHTeTH-
YECKUE CMOJIBI.

PactBop g uementasix crsukek (ZE) usrorasnu-
BaeTCs U3 I[EMEeHTa, KAMEHHOIO 3aII0JHUTENS C Hau-
OoJbLIMM 3epHOM 16 MM ¥ Bofbl 3aTBOpeHUsl. B xaue-
CTBE 3aMOJHUTENS IMMOAXOHAT IleCHUaHO-TpaBUilHbIE
CMeCH B OOBIYHBIX 3¢pHOBHIX Ipynnax. B pactBopax ¢
HarOonsMUM 3epHOM 8 ¥ 16 MM OOBIYHBIM SIBJISIETCS
oIlpeleneHHoe pasgeienue sepen (tada. 3.31). Benu-
YYHA HanOONBIIIEro 3¢pHa 3aBUCUT OT TOJILIMHBI CTSIX-
ku. Kak 1 y GeToHa, MaKkCMMaJIbHOE 3€PHO HE JOJIXKHO
ObITh GoMbILE 1/3 TOMLWHDBI CTSIKKH.

LleMeHTHBIE CTAXKY MOIYT OBITH Pa3TUYHBIX
KJ1accoB npodHocTd (1abm. 3.32). OHU MOTYT IIpUro-
TaBJIUBAThCA ITOCJIE KAYeCTBEHHOTO UCIBITAHUS; Ha-
yuHadg ¢ ZE 40 HeoOXonuMo poBOIUTH UCTIBITAHUE HA
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coorBeTcTBUE. ECM HEOOX0AMMO yCTPOHCTBO 0CO0O0 [MIPOYHKIX HA NCTUPAHUE CTSIKEK,
TO IPUMEHSIOT LIEMEHTHBIE CTSXKM ITPOYHOCTHIO ZE 55 1 BeIIIIE 1 JOOABISIOT B CMECH
COOTBETCTBYIOIIME TBEPABIE MATEPUAIEI, HAPUMED TBEPAbIE IIPUPOJIHBIE KaMHH (A),
IWIoTHLIE MeTanueckue utaku (M), snekTpokopyHa ¥ KpeMHMeBHIi kapoun (KS).
Ecnu 51 c1sikex MPUMEHSIIOT B Ka9€CTBE 3aMOTHUTENST 0COOBIN NPUPOIHBIN KAMEHB
¥ UMGyYIOT 3aTBEPAEBIIYIO0 HOBEPXHOCTH, TO FOBOPSIT O TEPPaLIO.

KOHTPOJbHBIE BOMPOCHI

Kakue uMeroTcs TpyIIlbl paCTBOPOB U KaKWe BSDKYIHUE IS HUX IPUMEHSIOTCA?
Kaxkuie BO3MOXHOCTH UMEIOTCS 1151 YKJTaIK1 3aBOJICKOTO PacTBOpa Ha CTpOMUIUIOIIaKe?
JIis kKakux paboT JOITyCKAOTCS pa3/IMyHBIE MPYIbl KJIaJOYHbIX pACTBOPOB?

TTouemy sl U3BECTKORO-LIEMEHTHBIX PACTBOPOB CYyILECTBYIOT pa3IMMHLIE 3HAYEHUS
IpoyHoOCTU?

Kakwne BUIB KTaTOYHEIX pACTBOPOB UMEIOTCS Y [U151 YETO OHU NPUMEHSIIOTCS?

. Kakue Bsoxyinme MoTyT CMeNMBaThCst MEXY co0O0ii B IITyKaTypHBIX pacTBOpax?

Fo b

> v

3.9. lepeso

IepeBo — 3T0 CTPOUTENBHBINA MaTepyal, MHOrooGpa3HO NPUMEHSIIOINIICS B CTPOU-
TEJILCTBE B TeueHUe THICSY jieT. KOHCTpyKIMY KpPHIill, CTeH, HepeKPhITUil, JeCTHULL
JlejiaoTces 9acTo u3 gepena (puc. 3.83). Bo BHyTpeHBell 0TEIKE HEPEBO — TAKKE Ya-
CTO TIpMMeHsIeMbIil MaTepyal. Hapsiny ¢ 9THM JiepeBo IpUMEHsIeTCs IPU YCTPOHCTBE
onanyoKku.

O6nacTy TpUMeEHEHUs! IIPUPOIHOIO CHIPhS — IPEBECUHBI PACLUMPSIIOTCA JaibHeN-
eil nepepaboTKOM IpeBECUHBI B IPeBECHBIE CTPOUTE/IBHBIE MaTepUalibl, TaKue, Kak
CTPY:KeUHbIE, BOJIOKHUCTEIE IUIATH 1 haHepa. [IpuunHoOii 1715 MHOTOCTOPOHHEIO IIPU-
MEHEHUS SBJISIOTCS] BHITOAHbIE TEXHUYECKUE CBOMCTBA, IIPEKPACHEL BHELTHUI BUA U
5KOJIOTUYEeCKME NPEUMYIIEeCTBA.

Y1068 MPaBUIBHO UCIIONB30BATH JIEPEBO U APEBECHBIE MATEPUAIbI, HEOOXOAUMBI
3HAHWSI 0 POCTE ¥ CTPOEHUH JIPEBECUHBI, 4 TAKXKE O CBOMCTBAX Pa3IUYHBIX IIOPOJ IEpe-
Ba ¥ PA3IMIHBIX TUTIOB APEBECHBIX MATEPHAJIOB.

: KoHeTpyKumm
KpHILLN

[epexpbite
Croitka kepraca

3.9.1. Pocm u cmpoenue opegecunsi

JlepeBo caMo co3naeT HeOOXOIUMBIE JJISI CBOETO
pocta BeniecTna. 111 3TOro oHO Yepe3 CKJIaI4aThie OT-
BEpPCTUS HA HIDKHEM CTOPOHE JIMCTOB 3a0MUpaeT U3 BO3-
Iyxa yriaeKucHeiid raz. KpoMme Toro, oHO 3a6UpaeT U3
3eMJIM 33 CYET BCACHIBAIONIEN CHUJIbI KOPHEW BOLY U I1e-
pEelaeT ee JI0 caMbIX JIMCTheB. ITepemerieHue BoabI Mpo-
VICXOJIMT 33 CYET OTCOCA, KOTOPHIif BOBHUKAET TIPU UC-
TIApCHUM BOIBI B JIMCThSIX ¥ KOTOPHII MOMIEPXKUBACT-
cs1 nuddysreid ¥ KanuuISIpHBIM IefiCTBUEM.

Bogna coiepXuT nuTaTeIbHEIE COJIA ¥ MUKPOIJIE-
MEHTBI, TAKXKE, KaK, HanpuMep, asoT, (hocdop, Kalmii, pye_ 3.83. KonrcTpyKimu 13 fie-
KaJIpIWif, MarHuil M Xeje30, KOTOpbiE HEOOXOMUMBL  peBa
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H,0

M0 nnvTa-
TENbHbIE ¥

BeljecTaa §
T

Puc. 3.84. TTuranue nepepa

Kopa
NybsHas I \

yacth l \

Kambuit

Dpesecyia

Puc. 3.85. Pocr B TonumHy

Cpeprss
PNacTuHKa
Cretka
KNeTkM
Oreepe-
THE NOpb!

Mopa oTkpbITa 1 3aKpbITa

Puc. 3.86. Y3enku — mopsl KJieT-
KU XBOMHOI ApeBECUHB

JUIS IOCTPOCHMS OpPTaHUYeCKHX BEHIECTB M IS TOJI-
JepXKaHus XU3HK JIepeBa.

JlepeBo mpeBpaniaeT ¢ IOMONILIO 3¢JIEHU JIMCTBBI
(xmopodyia) ¥ COTHEYHOTO CBETA BOLY U YIJIEKWC-
JIBI Ta3 B CaXap ¥ KpaxMall U IIpY 9TOM BBIIEJSIET KHC-
Jopon. BMmecrte ¢ nmuTarenbHBIMY COJISIMU M3 HUX 0Opa-
3yeTcs 1eJUII0JI03a U IPYTHe OpraHuueCcKre BEIIleCTBa,
TaKHe KaK JIMTHWH, CMOJBL ¥ XUPhl. XUMHIECKOoe TIpe-
BpALLEHKE BOCIIPUHSITHIX BELLIECTB B OPraHUIECKUE BE-
1IeCTBA Ha3LIBAIOT (POTOCUHTE30M, IIPU ITOM HEOOXO0-
JUMa CoJiHeyHast sHeprus (puc. 3.84).

Poct gepeBreB B HAllTUX IMPOTAX HAYMHAETCS BEC-
HOM ¥ IITCA IO KOHIIA JieTa ¥ oceHM. B TeueHue 3uMel
poct 3amupaeT. PocT B IMHy HauMHAETCSI C NOSIBIEHU -
€M KOHIIEBBIX I POCTOBBIX ITOYEK CTBOJIA, CYUheB M Be-
TOK. B 1MouKax HaxoIsTCsl 30HbI pOCTa WJTA BEreTaIINH,
B KOTOPBIX KJIETKY HEIIPEPHIBHO HEJIATCS U YIUTAHSIOT
CTBOJI ¥ BETBUL.

Poct B TOMIMHY TPOMCXOIUT B KaMbue, DTOT TOH-
KHM# CIO# poCTa OKpYXaeT IPEeBECHYIO YacTh JepeBa
1 06pa3yeT BOBHYTPh KJIETKM JIPDEBECUHBL, a HAPYXKY —
KJIeTKM Mo4aja un jiyoa. Tak xe Kak ¥ IPU pocTe B
IUTMHY, KJIETKH [eJISITCs U pacimupsiorcs. B nyosmoit
YACTH CTPOHTENLHBIC BEUIECTBA TPAaHCIIOPTUPYIOTCS
BHHM3 B 30HBI POCTAa U B HAKOIIUTEJbHBIE KIETKU BET-
Beitl, crBosa 1 KopHeii. JIybstHol: cnoit oGpasyeT CHa-
PyXU KOPKY, OTMepIIIMe JYaCTU KOTOPOU HA3HIBAIOT
JpeBecHoit Kopoii (prc. 3.85).

3.9.1.1. Knemxku Opesecutut

KneTku apeBeCHHbI JONKHB! BEIOJHATE PaziudHbIE
3aJIa4YM, W M0ITOMY UX CTPOEHNE pa3nmuHo. JIucTeeH-
HBIE ¥ XBOHBIE IepeBbsI UMEIOT PA3IMIHOE KIIETOYHOE
ctpoenue. CoceHre KJIETKY CBSI3aHbI MEXIy CO00ii
y3eakamu-nopaMu. I1opsl — 3To CrpynnMpoBaHHBIE O-
HapHO IIPOHMIAEMbIE TOHKME MECTA B CTEHKAX KIIETOK,
obecrieyuBapOUIMe NEPEMELLIEHUE BOAL!I U BELIECTB
MEXIY KIETKAMU.

B micTBeHHO# IpeBeCHHE TIOPHI COCTOSIT B OCHOB-
HOM 13 OYE€HBb TOHKOI'O CETYATOrO BOJIOKHUCTOTO ILIE-
TEHUS C OYEHbh MAIEHBKUMU OTBEPCTUSIMU, NONYCKa-
LMY 0OMEH BeHIeCTB 3a cueT nudy3uu.

B xBoiiHO# npeBecuHe IOPHL HA3BIBAIOTCS NPH-~
JIBOPHBIMH NOpaMu. B HUX MEXITY OTBEPCTUSIMU B CTEH-
Kax KieTkax (mopaMu) HaXo[UTCS MPoHUIIaeMast
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CpeIHsIsl NIACTMHKA W 3amuparonumm ciioeM (Topyc) (puc. 3.86). ITpu nmoBpexneHu-
SIX JIepEBa U MpU BRICBIXaHUM YMABUMX JIEPEBLEB IPOUCXOAUT 3akpHITHE Top. [1o-
5TOMY HEKOTOPBIE MOPOJIBl XBOMHBIX JIEPEBLEB TPYAHO IOMIAIOTCS ITPOMUTKE.

JlpeBecHas macca XBOWHON JIpeBeCHHBI COCTOUT B OCHOBHOM U3 TPaxewIoB. DTu
KJIETKH, KOTOpHIE BCTPEYAIOTCS TOJIBKO Y XBOMHOM ApeBeCUHBI, MPUNAIOT JEPEBY
OPOYHOCTL ¥ GEPYT Ha ceOsl TPAHCIIOPTUPOBKY COKOB BBepX. OHU BHITSIHYTHI B JUTUHY
1 06pasyoT bonee 95% Maccrl gpeBecuHbl. [IuTaTENbHBIE U CIIOCODCTRBYIOLIUE POCTY
BelllecTBA OTKJIANBIBAIOTCS] B PACHOJIOKEHHBIX MPEMMYIIIECTBEHHO MoTllepeK Harpas-
JIEHUSI BOJIOKOH HAKOMUTEJBHBIX KJICTKAX.

JlpeBecHast Macca NMCTBEHHBIX JIEPEBLEB HE UME-
€T Tako# NpoCToit CTPYKTYPHI, Kak y Oojiee paHo 1MO-
SIBUBIIMXCSI HA 3€MJIE XBOMHBIX JepeBbeB. JIucTBEeH-
Has IpeBECMHA HAPsIy C OMOPHBIMU M HAKONMUTE ThHbI-
MU KJIeTKAMM UMEET CIIEIHABHBIC BHITIHYTHIE B LM~
HY NpoBOJsAIe KJIETKH, KOTOPHIE IPOBOASAT COK U
MOTYT ObITh HA3BaHBI TPAXESIMU, COCYIAMM MJIH ITOpa-
My (tadn. 3.33). BenuuuHa n pacnpenefieHue 3THUX
MPOBOASALINX KJIETOK UMEIOT Oosblloe BMUSHUE HA
CTPYKTYPY JApeBeCUHEL. I103TOMY pa3anyaroT KPYyITHO-
[IOPUCTYIO, MEJIKOTIOPUCTYIO IPEBECUHY, a TaKXe ipe- Puc. 3.87. JIpesecHble KIleTKU
BECHHY C KOJIBLEBHIMM MOPAMM ¥ C HEPABHOMEpHO JIMCTBEHHOMN /IDEBECHHBI
pacrnpelieneHHLIMY riopamMu (puc. 3.88). Menkonopu-
cTasl IpeBeCUHA — HAPUMED, y JECHOTO U KPACHOTO
OyKa, a TakKe y KJIeHa; K KPYITHOIIOPUCTBIM OTHOCST-
cs1, HarpuMep, Oyo U SICeHb.

3.9.1.2. CmpoeHue dpesecutbi

O6pa3zoBaBIUKECS [IPU POCTE B TOJILUMHY JPEBECHBIE
KJIIETKY OKPYXaloT B BUJIE KOJiell OTMEpinue Tpybod-
KM CepllleBUHBI, U3 KOTOPHIX Pa3BUioCk JepeBo. I1o-
SIBUBLLIMECS] BECHO ¥ B HaYaJle JieTa ApeBECHBIE KJIET-
Ky OoJiee MUPOKUE U TOHKOCTEHHEIE M UMEIOT bosiee
cBeTnbIA 1BET (paHHAS apeBecuHa). [loaTomy nepe-
BO Msirkoe u Jierkoe. OO6pazoBaHHbIE B KOHIIE JIleTa

Tabnuua 3.33. [IpeBecHble KNeTKM B NUCTBEHHON ApeBecuHe

Haseanve |OnopHeie kneTku Dopma
OnopHuie ObecrieunBaloT | BeITsiHyTas B giivHy, 3a0CTPEHHAs,
KNETKH NpPO4HOCTb ToncTocTEeHHas!, 0bpasyloT gpesec-
NpEeBecUHb) Hble BONOKHa

MpoBopsiwwe | MpoBoAsAT cokv | [nvHHas B thopMe TpyGOoK, HacTUHHO
KITeTKH BUMMast B pacnune nonepexk Bono-
KOH B Bufe Mop, a BAOIb BONOKOH —
B BUE MENKUX MIonbHaThiX TPeLyH

Merkonopucran fpesecutia
€ HEpABHOMEPHO PacTIpeieseHHbIMM
nopamm

Hakonutens- | HakannueatoT | TOHKOCTEHHEIE, CBETNBIE, MPEUMYLYE-
HLIE KIEeTKM | nuTatenbHble | CTBEHHO UCXOOsLUME 13 CEePALeBnHBI Puc. 3.88. [Tops! B IMCTBEHHOI
BelecTea CepAueBUHHbIE Nyun IPEBECHHE
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HLE TPY-
Bouim

" Moagxss KOMbLo

PatHss
ppesecvHa Togoece
[DpeBecvHa

Puc. 3.89. IMonepeunslit pachnt
CTBOJIa € TOIOBBIMU KOJBLIaMU

3aboroHb

DepeBo ¢ AApoBo#H
OpeBecuHoN

3ab0onoHL
Cnenas
fpeBeciHa

[Depeso co cnenoii
[ApeBecyHoi

Puc. 3.90. 3a6ononnas cocraB-
JITONIAS OPEeBECHEBL

KJIETKYM — TOJICTOCTEHHBIE, Oosiee y3kue u GoJiee TeM-
Horo 1BeTa (mo3gHss apepecuHa). [losToMy nosmHsIs
IpeBeCHHa COOTBETCTBEHHO TBEPXKE U TSXKeJlee, YeM
PaHHSISL IpeBecuHa.

IosHpI# pOCT B TONIFHY 32 OAUH TOJ COCTOUT, Ta-
KMM 00pa3oM, U3 paHHEel ApeBecHHbl U Mo3Hell ApeBe-
CHHBl 1 00pa3zyeT rofiosoe Koo, Ilo yucny romoBbIX
KOJIEL] MOXKHO ONpEeIMTh BO3pacT JIepeBa, ECIIU MX CO-
cuMTaTh Ha cpese y camoil 3emuim (puc. 3.89). lepeBnsi
U3 TPOITMYECKUX PErMOHOB PACTyT HE B TOJIOBOM PUTME
¥ II03TOMY He UMEIOT CTPOESHUSI B BUAE TOMOBBIX KOJIELI.

BHellHue rofoBBIE KOJBIIA CIYXKAT JIJIs1 TPAHCIIOP-
TUPOBKU BOZBI ¥ COKOB JIEpeBa. 9Ta yacTe AepeBa Ha-
3bIBaeTCS 3a00JOHBI0. Y GOJIBLIOTO YHCHA TIOPOL AEpe-
BbEB C YBEJIMYEHUEM BO3pacTa HACTYIIaeT U3MEHEHUE
snpa. bornee cTapbie BHYTpEHHUE TOIOBBIE KOJTBLIA TIPY-
HUMAIOT Ha ce0s1 IPOBOJKY BOABI Y COKOB ¥ 3aTIOTHS-
IOTCS OTXKJIAABIBAIOLIMMUCS B IPEBECUHE BEIECTBAMH,
TaKUMU, KaK TyOUIbHEIE ¥ KPacsIiye BeuecTBa, CMO-
J1a, BOCK ¥ XXUp. DTU TEMHBIE BHYTPEHHUE CIIOU Ha3kI-
BaIOT ApeBeCHHO# gnapa. JpeBecuna aapa Tsixenee,
MpoYHee U JOJIrOBeYHEE 3a00I0HHU.

JlepeBbsi, UMEIOLLME HAPAAY € 3a00M0HBIO IpeBe~
CHHY $lIpa, HA3HIBAIOT JIEPEBBSIMU C ANIPOBOI IpeBecH~
Hoii. K HuM oTHOCSITCS, HATIPUMED, COCHA, JIMCTBEHHU~
1a, ny6 (puc. 3.90).

Y HEKOTOpBIX BUJIOB JiepeBLEB 3a00JIOHDL UAET OT
CEPIIIEBUHBI IO KaMOWs HacKBo3b. K aTM paBHOMeEp-
HBIM [0 TBEPIOCTH 3200JI0HEBBIM AEPEBLSIM OTHOCSITCS,
HaipuMmep, rpad OOBIKHOBEHHBII, JTUNA, GEpe3a U KIIEH.

Y napyrux BUZOB HepeBbEB UMEET MeCTO 0Opa3oBa-
Hyle JPEBECHHEL siipa, HO NIPY 3TOM He HACTYNaeT M3-
MeHeHUe 1IBeTa. DTy APEeBeCUHyY, HAIIPUMED y ITUXTHI,
e/ ¥ KpacHoro Oyka (Oyka JieCHOro), Ha3bIBaloT Ape-
BECHHOI CHEJIBIX TIOPOJ.

Ecnu ctBON IepeBa pa3pe3ath B pa3HbIX HATIpaBiie-

HUSIX, TO MOXHO SICHO yBUJIETh CTpOeHHE JipeBecuusl (puc. 3.91). Paznuyarot:

e Tlonmeyeunplii Wi T000BOH pacmui

CepaieByHa, TOIOBEIE KOJIbIIA, TyO N KOpa BUIHH B Buze Konel. CoOTBeTCTBEH-
HO, BUIHH JpeBeCHHA SIApa, 3a00M0Hb, CEpALIEBUHHBIE JIYYU U TIODHI.

e Panuansbiii MM 3epKANbHBI PACIIAT

TomoBrle KOnbLA 00pa3yloT NapayenbHble monocku. MHorna oHM BUIHBL H3-3a
pa3pe3anHbIX CEPALIEBUHHBIX TyJdeil («3epKay).



e XOopIoBbli MM TAHTEHLMATLHBINA PACTII

BcnenctBre oMOJIOXeEHUS CTBOJIA BOSHMKAET IMa-
pabonuyYecKuii pUCYHOK, Ha3bIBAEMBIN TAHTeHITUATb-
HOCTBIO.

Ecnu B pactimiax BUAHHB 0OoJiee ITMPOKHE TONOBLIE
KOJIbl1a, TTOJIYYMBLIMECS] BCIAEHCTBUE OYMHOTO pocTa,
TOBOPAT O rpyooronuunoi ypesecune. ToOHKIE TOOOBBIE
KOJIBLA 00Pa3yIoT TOHKOrOAMYHYI0 Jpesecuny. TOHKO-
rofuYHas IpeBeCHa — OCOOEHHO 11eHHas , TAaK KaK OHa
MaJIo nepopMUPYeTCS TIPU YCYIIKE.

3.9.1.3. Cocmas dpesecunul

JlpeBeCHBIE KJIETKU COCTOSIT U3 CTEHOK KJIETOK M BO-
ISTHUCTOTO COIEPXUMOI0, TAK HA3BIBAEMOrO KJIeTya-
TOro COKa (IIPOTOILIA3Mbl), KOTOPHIN Y CBEXEN ApeBe-
CHHBI MOXET COCTABJISITh OOJIbIIIE TIOJIOBUHEI IPEBEC-
HOI MaccChl.

Jlpeecuna (ee MaTepual) odpasyeTcs JepeBSIHHBIM
KapKacoM CT€HOK KJIeTOK. OHa COCTOUT Y BCEX TIOPO]T
LIEPEBBEB M3 OIMHAKOBOIO KOJIMYECTBA XUMUYECKUX
3JIEMEHTOB, 13 KOTOPEIX 00Opa3yIoTCs pa3jIMYHEBIC CO-
enuneHus (puc. 3.92). CocrapisioLiyie MaTepuana jipe-
BECHHEI — 3TO 1I€JLII0JI03a 1 1EJUIF0I030II0L00HBIC Ma-
Tepyuaybl (CEMUIIEIUTIONO3bI), JUTHUH U BENIECTBA, CO-
IepXaruecs: B IpeBecrHe, TaKUe Kak CMoJIa, TepIieH-
THUH, XHUP, BOCK, KPACUTENU M HEOPraHUYECKUEe
MMKPO3JIEMEHTEIL.

e [lemmoao3a — oOpasyeT KapkKac JpeBeCHHEI.

e JlurauH — obecrieyrBaeT NPOYHOCTE Ha CXATHe
(onpeBreHUE).

* BemectBa, copepxaimuecs B KJIETKaX JpeBecH-
HBI, — BJIUSIIOT HAa OKPAacKy, 3amax, CTOHKOCTb
MpPOTHB HACEKOMEIX U TPHOKOB.

3.9.1.4. Bronoeuueckoe 3Hauenue oepesa

CopgepxaHue 1 yxog 3a JIECOM He TOJIEKO MMEIOT 9KO-
HOMUUYECKOE 3HAYEHUE, HO U 3KOJIOTUYECKH OYeHb
1eIecoo0pasHbl, TAK KaK Jieca CIroCoOCTBYIOT coxXpa-
HEHMIO XHU3HEHHOI'O MPOCTPaHCTBA IS NIOAei, X1-
BOTHBIX U PACTE€HMI U TeM CaMblM BHOCST BaXXHBIN
BKJIZJ[ B 3a1[UTY OKpyxaroreit cpenbl. Hapsiny ¢ dyH-
KIIMEN UCTIONB30BAHUSI U 3ALUUTHI JIEC CINYKUT TAKXE
MECTOM OTHBIXa JIJIS JIKONEi.

TloGosoii
~ pacrun
CeppuesvHHble
nysu

Sepkarno

- TaHrey-
yuanbHbii
pacnin

Puc. 3.91. [TnockocTr pacnuioB
TIOJTHOTEJIOTO JiepeBa

6%

[ Kucnopog
71 Asotmpp.

@ Yrnepog
[0 Bogopoa

Puc. 3.92. Xumpdeckuii cocTaB
JIpeBeCHO cyOCTaHUIM

Puc. 3.93. JlaBpHo3a1mTa Kak
«3aMeHa» OTCYTCTBYIOIIETO HA
Tope Jieca
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Jleca HeoOxonuMB! 151 00eCIIEYEHMS SKOIOTMYECKOI0 PABHOBECH S, TAK KaK OHU
CYLIECTBEHHO CIIOCOOCTBYIOT HOJUIEPIKAHMIO YMCTOTHE BO3YXa Y YAy4lIEHMIO KMMAaTa,

a Takxe 3ampre JanxmadTa.

¢ JlepeBbs CBS3BIBAIOT YIIEKUCIBIN ra3 nomiomeHrueM CO, 1 BelieNIeHEM KHc-
Jopozia B Bosnyx. Conepxanue CO, B arMoc(epe U CBI3AHHBII ¢ HUM APHUKO~
BN 2¢dekT yMeHbllaeTcs (cM. pasn. 2.1.12).

e Jleca CBS3BIBAIOT YACTHUIIE! IIBLIM M KOIOTH.

e Tlousa 3amMIAETCS OT TIEPEHOCA CHIIAMU TIPUPOLB! (3PO3H), U IpenoTepalia-
€TCs1 00pa30BaHKE KapCTa U OBPAros.

¢ OrpaHr4MBacTCs 0Opa3OBaHIE CHEXXHBIX JIABMH, KAMHETIAIIOB 1 OTI0/I3Hek (prc. 3.93).

e Jlec QONTO COXpaHsieT BIAXHOCTh IOYBLI X MEIJIEHHO OTHAET BOAY. BTO CO31aeT
cbanaHCHpoBaHHBLT KJIIMMAT U YMEHBIIAET HOHIKEHUE YPOBHS TPYHTOBLIX BOJI.

Murnuosl w3
w -
£ (=]

N
(=]

[ Togosoit npupocT
Ml BolpybxaBroa
[J Bbipybra XBOitHbiX fEpEBLER

[ Bripybra NUCTBEHHBIX
pepeeben

Puc. 3.94. Exeronsslit nmpypoct
JIPEBECUHEI U €€ BrIpyOka B @PT

Puc. 3.95. Paspesnl cteona jie-
pesa

e OmacHOCTH HaBOOHEHMI, B 0COOEHHOCTH Npy TasI-
HUU CHETOB, OrPAHMYUBAETCH.

[IpuMereHve fepeBa B CTPOUMTEITECTBE LIeIecoodpas-
HO C TOYKY 3pEHUS 3aIUThI OKPYKAIOIIEH CPelbl TAKKE
U TIOTOMY, 9TO JIEPEBO — BO30OHOB/IAEMOE ChIphe, 1 110~
9TOMY IPYTMMHU CHIPECBLEIMU MaTepHalaMHM, 3arlachkl
KOTOPBIX OrpaHMYEHBI, MOXHO TIpeHeOpeys (puc. 3.94).

Kpowme TOro, pm usrotTosieHmnn, epepadotke u
YHUYTOXEHKU OTXOIOB JIEPEBO TPeOyeT HEMHOI'O SHEP-
run. Tak Kak iepeBo — OTHOCUTENBHO JIETKHUI MaTepu-
aJl, KOTOPBII ITOYTH Be3le UMEETCs B HATMYNY, 3aTpa-
Thl IHEPIIM HA €T0 TPAHCTIOPTUPOBKY TAKXKE MAdbl. 3a
cyeT JanbHelneil nepepaboTKN OCTATKOB IPEBECUHEI
HUCKIIIOYAIOTCST €€ OTXOMPBI.

KOHTPOINbHLIE BOTMNPOCHI

Kakue ¢pyHkImMy BBIIOTHSIOT JIUCTBS IEPEBbER?
Onmumire mpouece GoTOCUHTe34.
Kakwue 3a1au11 BEIIOTHAIOT KaMOUI, KOPA M 3a60/I0HE?
Kakue npeBecHBIE KJIETKY Pa3InyaloT B IPEBECUHE V-
CTBEHHBIX IIOPOT M KaKUE 3a1a4 OHU BBITOMHSIOT?
. YeM 06pa3yroTcs roflopble KOJblia?
YeM OTMYaIoTes1 paHHSA IPEBECHHA v TIO3THSAS Ipe-
BecHHa?
7. Kakve IJIOCKOCTH paciiuiioB M300paxeHbl Ha (par-
MeHTe (puc. 3.95)?
8. Kakum 06pa3oM pasmmyarTcs 3TH pacis! (puc. 3.95)?
9. M3 kakMx COCTaBISTIONINX MOCTPOSHO BEMIECTBO —
Ipesecuna?
10. Tloyemy conepkaHUE j1eCa SKOJOTUIECKH 1IeNIec000-
pa3zHo?

P

N



3.9.2. Ceoiicmea depesa

st pasauyeHust HOpoz AEPEBLEB MCIIONB3YIOT TEK-
CTYpY, LIBET M 3amax, a TaKxXe psli TEXHUYECKUX
CBOWCTB, TAKMX, KaK JIOJITOBEYHOCTE, IUIOTHOCTD, TBEP-
JIIOCTh Y TIPOYHOCTD. JIATBHENIIUM TUTTMYHBIM CBOM-
CTBOM SIBJISIETCSI «KOPOOJIEHUE JIPEBECUHBI>.
Pasjnuynble CBOMCTBA MO3BOJISTIOT MHOTOTPaHHOE
TpUMEHeHue nepena. [ 3Toro, oqHaxo, HEOOXOIUMEBL
OOIIMpPHBIE 3HAHUST O PA3THUYHBIX BUIAX JIPEBECHHEL.

3.9.2. 1. Jlonzoeeurnocmso

3.9. flepeso

Tabnuua 3.34. [onroBe4HOCTb
pasnuuHbIX BULOB ApEeBEeCUHbI

[onroBe4yHocTb

Mopopkt pepeeber

OyeHb ponro-
BEYHBIE

Honroeeuxbie

Cpeaxegonro-
BEYHbIE

Manogonroeey-
Hble

Heponrope4nuie

6enas akauvs,
TVK

ay6, Tue

nucTBEHHULA,
cocHa

€fb, NuXTa

6epeaa, Tonorb,
6yk, ficeHb

ITpasuneHO 06paboTaHHOE Ha 3aBone — noiroBeuHo. IIpu yacToM M3MEHEHNH BIaX-
HOCTU U CyXOCTH JIOJITOBEYHOCTH 3HAYUTENBHO CHUXaeTcs (Tadn. 3.34). HanpoTtus,
€CJIU IepeBO HAXOMUTCS MO BOIOI, TO OHO MOXET CJIYKUTh OY4€Hb TONTO0. B ocHOBHOM
JIpeBecyHa B sape OoJiee HONTOBEYHA, YeM 3a00JI0HD, TaK KaK JOJIMOBEYHOCTE 3aBUCHT
OT HAMOJHAIOUINX BElllECTB, KOTOPhIE UCKIIOYUTENHEHO CONEPXAThCS B SIpe.
JIONIrOBEYHOCTE IPEBECUHBI CHIXAETCSI B OCHOBHOM T'pUOKAMHU 1 HACEKOMBIMIL.
C moMoIIbIO JOTIOTHUTENIFHOM 00padoTKM CPEeCTBAMU 3alllUTHI IPEBECHHBI CPOK

CITy>XOHI fiepeBa MOXKET ObITh TIPOJIICH.

3.9.2.2. Ilnomuocmo

VY nepeBa cienyer pas3iamyaTh IUIOTHOCTE U OOBEMHYIO
maccy. ILoTHOCTs OTHOCUTCS! K YMCTOM fepeBsSTHHOM Cy0-
CTaHIUM, T.€. K MATEPUATY CTEHOK KJIETOK, 0€3 KJIeTOY-
Horo tipocTpaHcTsa. OHa COCTaRiIgeT y BCEX BUIOB fiepe-
Ba OKOJI0 1,56 Xr/mM3, Tak KakK CTEHKM KJIETOK y BCeX
TIOPOJ!, APEBECUHEBI COCTOST M3 OHMX 1 TEX XK€ OCHOBHbBIX
Beniect. 1o 00heMHOM MACCOI TIOHUMAIOT IIOTHOCTE
JiepeBa BMECTE C KJIETOUHBIM NPOCTPaHCTBOM. OO0beMHast
Macca 3aBHCHT OT BUA JPEBECUHBI U €T0 BJIATOCOIEPKa-
Hust. O0LMHO 0OBbeMHAsT Macca HaeTcs IS IepeBa B BO3-
IYLITHO-CyXOM cocTosiHuu (Taom. 3.35).

I1oTHOCTE BIMSIET Ha NAJBEHEHIIMEe CBOKCTRA fe-
peBa, HAIIpUMEP TIPOYHOCTh, TBEPIOCTH, 00pabaThiBa-
€MOCTB 1 TEILIOTIPOBOIHOCTE.

3.9.2.3. Teepdocms

Ilox TBepHOCTHIO JiepeBa TIOHUMAIOT COIIPOTUBJIEHUE,
KOTOpOe ApeBeCHHa CO3NaeT IPOHUKHOBEHUIO B HETO
JIpyToro Tena, HaPUMEP JIE3BUST PEXYIIEro NWHCTPY-
MeHTa. OOpabaThiBAEMOCTE U UCTUPAEMOCTD [TIO3TOMY
3aBUCAT OT TBEPHOCTH.

TBepmocTh ApeBeCHHBI TeM OOJbIIE, YeM OONBIIE
o0bpeMHas Macca U YeM MEHEIIIE BIIaroColepXKaHue.

Tabnuua 3.35. NnotHocTb ppe-
BECUHBI Pa3nnyHbIX NOPOR

Bwn pepesa Kr/om?
Muxta, ens 0,47
CocHa 0,52
Onbxa 0,53
JIinctBenHnLa 0,59
KneH 0,61
Bbepesa 0,65
Opex 0,66
flcenb 0,69
Oy6 0,67
Bbyk 0,69
Mpa6 0,77
KpacHbin kegp 0,37
KpacHoe pepeso 0,43
OperoHckas

cocHa 0,51
Limba 0,55
Bomepua, cuno 0,60
Wpoko 0,63
AmepukaHckan

xenras (1oX-

Hasn) cocHa 0,65
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Tabnwua 3.36. TBepaocTb pasnnuHbIX Nopon Merienno pocuiee IepeBo € TONCTOCTEH-

AepeBLeB HBIMM KJIETKaMH, KakK IIpaBuio, TBEP-

Msirkue nopop! Teeppele nopope: Xe, 4YeM OBICTPO pocliiee nepeBo. 3abo-
OueHb QOueHb JIOHB e B 7] CHUHBL
Msrkie Msrkae Teepavie TBEpAbIE . HMHN SAPCROR Dpeks :

e —— re— rpad a MpaKTVKE pa3InvaioT APEBECUHY

Nuna Ene ny6 TBEPIBIX M MSTKUX Tiopox (Tabn. 3.36).

Banbaa CocHa HeeHb

JuctBeHHULa | Byk

3.9.2.4. Hpounocmo

IMox MPOYHOCTHIO APEBECUHBI TIOHUMAIOT €€ COIIPOTUBIEHUE N3MEHEHMIO (DOPMBI IO
BO3OEUCTBMEM BHEITHUX CIIL. [IpOYHOCTDL JlepeBa yBeNNYNBaeTCS, KaK 1 TBEPHOCTE,
KaK IPaBwIo, OpU YBEINYEeHUN 00BEMHOW MACCH, a ¢ HOBHIIEHUEM BIAXHOCTH —
cHuxXaetrcsi. HepaBHOMepHBIN poCT, Cy4KOBAaTOCTh U TPEIIMHB! CHUXAIOT TIPOYHOCTb
Iepesa.

B 3aBrcuMoOCTH OT Bria Harpy3Ku pa3inyaroT MPOYHOCTE HA CXATHE, paCTsKEHE,
u3rub M COBUTOBYIO TIPOYHOCTH WIIK NPOYHOCTL Ha cpe3 (cM. pasn. 2.2.8). Ecnu nipu
OIHOM 13 3THX HArpy30K HAYMHAETCS paspylleHue CTPYKTYPH OepeBa, TO TOBOPSIT, YTO
MpeBHILLEeHa PAHUTIA MPOYHOCTHU, WK IIpene poynocTu. [103ToMy KOHCTPYKIUN U3
IepeBa MOTYT OBITb HATPYKEHBI TOJILKO JIO OMPeNeSICHHOro HalpsikeHus (Tadn. 3.37).
JomnyctnMbie HanpspkeHust B MH/m? cornacio DIN 1052 3aBUcST OT Ka4eCTBa Jipese-
CUHHI, T.€. o Knaccam copTHoctu DIN 4074 (cm. pasn. 3.9.8.2).

Tabnuua 3.37. Mpo4HOCTb LENBHOM [peBecHHbl (XBOMHLIX nopop)
Honyctumble Hanpsxenns B Mu/m?2
Bug Harpyaku Yy KNnaccoB COPTHOCTH Fpymeptl
S7 S 10 S13
. i L banku,
Narnb ——— =] non. O, 7 10 13 cTponnna
" E—
napannenbHo ‘ PactsiHyTbI®
BOJOKHaM ——— —— =) mon. Oy o] 7 9 CTEpPXHY,
= Haknagku
PacraxeHuwe
nonepex T Creik cTpOnn,
BOJOKOH AET—“ pon. 6, 0 0,05 0,05 |Hecyuas
— obpewertka
fapannenbHo Croiikn,
BOJIOKHEaM am—p [gm= | fO0. Gp| 6 85 " TOANOPKK
Cxarune
Moporw,
ronepex hon. Oy, 2 2 2 CTp%nvma
BOMNOKOH
hon. 7, ot
Cpes v casur Wi 0,9 0.9 0.9 | \oncrpykuyii,
Ron. T Bpy6KU
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3.9. Jlepeso
Tabnuua 3.38. CeoiicTBa NPOBOAUMOCTM U U3ONSILUN QPEBECUHEI
CgoiicTBa Ternonsonsuns 3Bykomnsonsyms IneKTpornpoBOAHOCTbL
Ouenka OueHb Xopouwasi, Xopouwee pacnpoctpaHeHue | Cyxoe nepeBo He NpOBOAWT SMeKT-
1 cm cocHoBOl peBeck- | 3pyka. OrpaHuueHHbIE pudeckuid Tok. BnaxHasn apesecu-
Hbl UMEET Takylo Xe BO3MOXHOCTWU 3BYKOM30MNs- | Ha NPOBOAWT nydlle
TennousonaALWio, Kak Lm
16 cm GeToHa
Mpwuavxal M+oro nop B cyxom fie- Manbiiz BeC v BbicoKast Bo3mOXHO U3MEPEHIE BIAXHOCTH
3Ha4eHke pese NpOYHOCTL Ha K3rkb C NOMOILLbIO SNEKTPUHECKOro
conpoTueneHns

3.9.2.5. Dnexmpo- u menionpoeooHOCHb
U MEeNnA03auuUma u 36yKoU30nayus

Ilpu olleHKE CTPOUTENLHBIX MATEPUAJIOB C TOYKY 3pe-
HUSI CTPOUTENBbHOUN (PU3UKU BaXHHIMU SIBASTFOTCS
CBOMCTBA MPOBOAMMOCTU M, COOTBETCTBEHHO, U30JIsl-
LIMM TI0 OTHOIIEHUIO K TEILly, 3BYKY U 2JIEKTPUYECTBY
(Tabmn. 3.38).

3.9.2.6. Jlepopmauuu dpesecurivi
OM GAAHCHOCMU

JlepeBo rurpOCKONMYHO, T.€. OHO MOXET OTHABATH BJla-
Iy ¥ HabupaTh ee CHOBa. OTnaya 1 HabOp BIAKHOCTH
HAUYMHAETCs TOINA, KOTJIa MEXIy COnepXaHueM Biaru
B JIEPEBE U COIEPXKAHUEM Blaru B BO3IyXE, OKPYXaro-
L[EM [IPEBECUHY, UMEETCS] HEKOTOpas pa3uvia (rnepe-
a1 BIAXHOCTH).

CaexecpyOneHHOE IepeBO B 3aBUCUMOCTH OT I10-
POnBI, MECTA POCTA 1 BO3pacTa JiepeBa COnepKuT oT 85
1o 100% BoJibl, OTHECEHHOI K CYXOil Macce JpeBecr-
Hbl. Boza copepXxuTcs Kak «cBoOOMHAasd Boma» B Myc-
TBIX NPOCTPAHCTBAX KJIETOK M KaK «CBSI3aHHas BOJa» B
CcTeHKax KJeTok. 1M3-3a TpyOuaToli KneTouHoi CTpyK-
TYPbI fiepeBa IIpW BBICBIXAHUK CBOOOIHAS BOLA OTHO-
CUTENBHO OBICTPO OTHAETCS B OKPYXKAIOIIYIO CpPEemdy.-
Ecnu pepeBo Gonblie He ConepXXuUT CBOOOTHON BOIHI,
TO BJIaXHOCTh IPEBECUHEI COCTaBIsIET B 3aBUCHUMOCTHU
OT BUZA OpeBeCHHB! OT 32 [0 35%. DToT puana3ol
BJIAXXHOCTH HA3LIBAETCS INANA30HOM BOJIOKOHHOTO HA-
celmenmst (Tadn. 3.39).

Otpava cBA32HHOW BOMBI, HAIIPOTUB, MPOMUCXOIUT
OYEHb MEUIEHHO, TaK KAK OHA MOXET BBIATU HAPYXy
TONEBKO 3a cueT mupdy3un yepes CTeHKH KieTok. Korma
BOJA YXOIWUT M3 BOJOKOH MpPH BIAXXHOCTY HIKE ZIHana-
30HA BOJIOKOHHOTO HACBINIeHUs, T.€. 0koiao 30%, yMeHb-
maercst 00beM JPEBECUHEBI U U3MEHsIeTCs popMa nepe-

Tabnwvua 3.39. O6nactb
BONOKOHHOIo HachileHus

Bup ppeBecyHb BnaxHoctb
KpacHeiin 6yk, rpab,
Gepeaa 32-35%
MuxTa, enb 30-34%
CocHa, nucTBEHHMLA 26~28%
Ny6, siceHb, opex 23-25%

Ha fpakTvkKe Ons ynpoweHna B Kade-
CTBe BONOKOHHOIO HacklleHusi Npusu-
MaeTCs BNaXKHOCTb ApeBecuHEl 30%

Ceobogtan
BOAB
yaanewxa

Crenim knetok

€0 CBA3aHHON
BOZOM

CeobogHas
BOAa

: 100% BnaxHocTs

| peBecHHL)

Lo Hachienvn
BONOKOH

{ Her ycaniu {

CssaaHHas BOAA yAaneHs

MakcumarnbHas

e e e )

[lo cocTOsHIS BhICY- |

LUMBAHWA B CyLUIWTb-
Hol neyn = 0% i

1=

[ipeBeciHbl

-

06nacn: y€aakn (yoyuwku) ™

Puc. 3.96. Ycanka nepesa npu
BbICBIXaHU U
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Puc. 3.97. MakcumaitsHOE M3-
MeHEHYE pa3MepoB 32 CUET ycajl-
KU TIPH BEICyBanum ¢ 30 mo 0%
BJIAKHOCTH IPEBECHHBI

Tabnwvua 3.40. BennunHbl ycag-
KW Ha 1% W3MeHeHWs1 BnaXKHoc-
TV APEeBECUHbI

Bua Paguanb- | TaHreHuw-
OpeBechHbl HO, % anbHo, %
Enb 0,14 0,28
IuctBeHHMLA 0,14 0,30
y6 0,18 0,34
Muxra 0,19 0,36
CocHa 0,19 0,36
KpacHbiii Gyk 0,20 0,41
fceHb 0,21 0,38

Puc. 3.98. Ycanka kpyreix 6pe-
BEH U OK2HTOBAaHHBIX OpyCEEB

BSIHHBIX 2JIEMEHTOB, [epeBo ycaxmupaercst (puc. 3.96).
IIpu 3TOM HEPEBO MOXET KOPODHMTHCA U, COOTBETCTBEH-
HO, PaCIIUPSTHCS U pacTpeckusarhes. [Ipu Habope Biax-
HOCTH 00bEM CHOBA YBEJINYHMBAETCS, OHO HA0yxaeT. Yca-
Ky ¥ HaOyxaHue Ha3nIBaloT AeopMALMAMM JPEBECHHbI
OT BIZKHOCTH.

Ycagka mpoucxoguT He 110 BCeM HaInpaBIeHUSIM
paBHoMepHo. Hanpagienue BAOJb BOJOKOH (ITPOHOJTb-
HOE€ 1, COOTBETCTBEHHO, OCEBOE) NMEET HanOOBIIYIO
ycanky B0,1—0,3%. B nanpasienuu cepaieBUHHBIX JIy-
Yyeil (T.e. B paguajbHOM) — IIpuMepHO 5%, B Hanpas-
JIeHNH TOAOBBIX KoJjel (TAHTEHIMAJIEHOM) — OKOJIO
10% (puc. 3.97). D10 — cpenHue 3HAYEHUS, KOTOPHE
IEMCTBUTENILHEI I HepeBa, BEICYIIEHHOTO B Cy-
LIMITBHBIX KAMEPAX, T.€. IUISl JEPEBA, BLICYIIEHHOTO [0
0% BlIaxXHOCTH.

Y HEeKOTOpBLIX BUIOB JPEBECHHBI pasMephl YCaaKu
OTKJIOHSIIOTCS 3HAYMTENBHO OT CPEMHUX 3HaYeHuit. Tak
KaK pasMephl yCaJIKi U HaOyXaHWsI BO BJIAXKHOU Jyist
CTPOUTENLCTBA 00J1IacTH 5—25% BIaXXHOCTH NPEBECH-
HbI (Tabn. 3.41) U3MeHSIOTCs JIMHEHHO, TO MX BEJIMYUHY
YaCTO NAIOT UTst PA3/IFMYHbIX BUIOB JIEpeBa OTHECEHHOM K
1% viaMeHeHus BIKHOCTH ApeBecHHBI (Tabt. 3.40).

N3-3a paznuyHO# 110 BeTUYMHE YCAIKIA B paju-
aJbHOM M TaHT€HIMATHFHOM HalpaBJIEHUSIX BO3HUKA-
10T pa3nnyHble u3Menenns gopmel. Kpyrieie 6peBHa
PacTPeCKMBAOTCS U 00pa3yroT TPEIMHbB! YCYUIKA WA
ycanku, opychsi nehOpMHUPYIOTCS B 3aBUCUMOCTH OT
PpacTionoxeHust TONOBBLIX KOJiel B ceueHuu (puc. 3.98).
JloCKV IpOONBHOro paciuia 1o NEeHTPY (C CEpAIIeBU-
HOI1 TIO LIEHTPY) CTAHOBSITCS IIPY YCAIKe TOHBIIE B 00-
J1acTH 3a00JIOHU, YeM B 00JIacTU CepaueBUHEL. Kpome
TOro, BO3HUKAET HeDONbINas ycajka B liupuHy. B 00-
JIaCTU CepAlEBUHBI IEPEBO pacKanbBaeTcs. JIoCKu 1
OpyChsI C CepOlIEBUHOM, CMeIeHHO# OT LIeHTpa, M3I-
0aroTCs B CTOPOHY OIIHOCTOPOHHE 3aMKHYTHIX TOIOBBIX
KOJiell i CTAHOBSTCS TI0 KOHIIAM TOHBIIIE 1 yXe. B moc-
Kax U OpYCHSIX TAHTEHI[MAJFHOTO PAaCTIMIIA yCaaKa Tpo-
SIBJISIETCS] B BUJIE€ CHJIBHOIO PACTSIKEHUS] B HATIPaBJIe-
HUHU ToIoBbIX KoJien, (puc. 3.99).

IIpu cuneHOIt 1 0cobeHHO NIpK OBICTPOU yCagKe
nuioMaTepuajbl MOTYT pa3phIBaThCsl HA CBOUX TOPIAX,
00pa3yroTCsT TI0OOBBIE WIM KOHEYHBIE TPEIMHEL.

3ab0J10Hb yCaXuBaeTCsl CWIbHee, YeM cepllieBuHA. PasiiuyHBE YCIOBUS poCTa
O0YCIIOBIMBAIOT PA3TUYHYIO 10 BeJIMYMHE ycaaKy U HaOyxanue. YeM MeHbIe «padbo-
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TaeT» IEPEBO, TEM BHIIIIE €r'0 CTOHKOCTE K aTMochep-
HEIM BO3AeHCTBUSIM, MJIH €r0 pasMepo- U (hopMoyc-
TONYMBOCTE.

HOTO pacnuna
{no cepaussiHE)

1ieBas CTOpoHa At
S
e «PaboTa» qpeBecHHBI B IPONOJIBHOM HaNpaBile- | npaEas CTopoKa

HUN TaK MaJja, 4TO €¢ B OOIBIIMHCTBE CIIyYyacB ﬂgz‘&efug:ﬁ'lfgm:epﬂm”“

MOXHO H€ YYUTHIBATH TIPU TIPOCKTUPOBAHUN

KOHCTPYKIIMHA.

e JlepeBO YCHIXAeT U HAOYXaeT B TAHTEHIMAIEHOM
HallpaBJIEeHUHU IIPUMEPHO B JBa pasa Oolblie,
YeM B paIvaibHOM.

e [Ipu ycanke nocku ¥ OPYChsl TAHTEHIIUAABHOIO

npagasl CTopoHa
(6okoBoOro) pacmwia nehopMUPYIOTCS BCerma nocmammuaﬁ.,"m P

(BokoBoro) pacnina

TakK, 4UTO mnpaBad CTOpOHA CTAHOBUTCA BBIITYK-

Jio0i1, a nepasg — BoruyToii. (Ha camom niene BbI-

: ( A Puc. 3.99. ®opMEl yeaIKN IOCOK
MYKJIOi1 ObIBAET CTOPOHA, [I€ HAXOMUTCS AP0, a 6GpPYChEB TIPSMOYTOJBHOTO Cé-
BOrHYTOM — Ire 3a0010Hb. — Ilpumey. peo.) YeHUs

KOHTPOJIbHBIE BOMNPOCHI

1. Ha kakwuie Tpymiibl MOXKHO pa3aesiiTh IOPOJIEI JIEPeBa MO TBEPIOCTU?

2. [Nloponpl gepeBbeB C BOJBLIE OOBEMHOI MACCOI SIBISIIOTCSI TBEPIBIMUA M MPOYHBIMU.
QObsIcHUTE, UMEET JTU MECTO TaKasl Xke 3aBHUCHMOCTh MeXXy IJIOTHOCTHIO U JIOJITOBEY-
HOCTBIO.

3a cuer Ye€ro CHUXAeTCsl MPOYHOCTE IPeBECUHH?

Yo NOHUMAIOT MO TEPMUHOM «paboTa» TpeBeCUHBI?

Kak nedopMHUpyIOTCsl JOCKH CPeAVMHHOIO pactiwia npu aedopManyiu?

[TonyuuTte pasMepsl JOCKW HEHTPaIbHOrO pacnuia us cocHrl 280 Mm/30 MM, KOTOpast
BhICHIXaeT € 20 10 8% BIAXHOCTH.

@ g g 1

3.9.3. Boicymueanue dpegecunl

CBexee IepeBO HE TONUTCH sk CTPOUTELCTBA, TAK KaK OHO CUJIBHO YChIXAeT U TOABEP-
XKEHO BO3IEHCTBIIO BperuTeieil. YToObI He BO3HUKAIO NOBPEXICHHUI, HeOOXOMUMO yna-
JIUTH U3 HETO CTOJNIBKO BIATH, YTOOBI €T0 BAATOCOEPXKa-

Tabnwvua 3.41. Jonyctumas
HUE COOTBETCTBOBANIO BIATOCONEPKAHMIO TIPU IKCILTY- | paxHocTs apeBecutb B %
aranuy KOHCTpyKImu (1abn. 3.41). D1o mocturaetcs ¢ | 1A PasINtHBEIX AEPEBAHHBIX

KOHCTPYKLWI
TIOMOLLBIO BLICYIITUBAHUS ApeBeCUHBL. Kakag Homu-

MNepronbi 12-24
HaJBHAS BIAKHOCTB JIPEBECHHBI COOTBETCTBYET MUKPO-
KJIMMATy TIOMENIEHUS, MOXHO YCTAHOBUTE C TIOMOITIBIO Heﬁ&ﬂﬁ%:;;f;gy'(' 12-18
TepMOTUrpOMeTpa 11s noMerneHuit (puc. 3.100). OKHa 1 HapyXHbIE

nsepun 12-15
3.9.3.1. Onpedenerue eaaxcHocmu Me6ernb 812
dpesecunb Mapket 7-11

BnaxHoCTh ApeBeCHHBl MOXET OLITh YCTAHOBJIEHA C | JlecTHuubl, BHYT-
peHHsA oTaenka 6-10
TIOMOIIEIO BBICYIIMBAHMS OOPA3LOB WK € ITOMOIIBIO
Oocku onanybkn 27
M3MEPUTESIbHBIX TPUOOPOB.
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Puc. 3.100. TepmorurpomeTp

Puc. 3.101. SnexkTpudeckuii Bia-
TOMED € TApEeSBYATHIM 30HIOM

[Ipu BEICYIITUBAaHUY OOPA3LOB N3 JPEBECHHBI BBI-
TUJINBAIOT HECKOJIBEKO MaJIeHbKHX KyCKOB — 00pas-
110B ¥ B3BELUIMBAIOT UX. TakuM 00pa3oM HONyYaroT BeC
BO BIIAXHOM COCTOSTHHM. B 3NeKTpU4ecKoil CylMiIb-
HOI1 MeYu WM Ha TEIUIOM T3HE BEICYIIUBAIOT 3TU 00-
PpasLbl TAK JIONTO, TIOKA YMEHBIIIEHNE BECA IIPEKPATUT-
cs1. YCTaHOBIIEHHBIHM TIOCTIE CYLUKH BeC 0OpasloB SIB-
JIsieTCs1 CyXuM BecoM Ipu BraxHoctd 0%. [l npo-
IEHTHOTO pacyeTa BIAXHOCTU COIEpXKaHUE BOXBI B
o0pa31ax B I IeJISIT Ha BeC CyXOil IpeBeCHUHEI BT U yM-
Hoxarot Ha 100%.

B paboraroimux Ha 6aTtapeiikax 3JeKTPHYEeCKIX 13-
MEPHTENAX BJIAKHOCTH Uepe3 /iBa 2JIEKTPOoia, BOTKHY-
TBIX B A€PEBO, TMPOMYCKAETCH 3JEKTPUYECKUN TOK.
Taxk KaK 371eKTpOIIPOBOIHOCTE JIepeBa M3MeHSIETCS OT
BITAXKHOCTH, MOXHO NMPOYNTATh 3HAYCHUE BJIAXHOC-
TH Ha IIKaJie WU YBUAETH B BUE YNCEN Ha JUCIICce
(puc. 3.101).

3.9.3.2. Ilpouecc cywru

J1o BOIIOKOHHOTO HAaCHIIIIEHUSI IEPEBO BHICHLIXAET OYEHB
opicTpo. OTnaya CBsI3aHHOM BOMIB!, HAMPOTUB, TPOUC-
XOIUT OYeHb MEJIEHHO, ITOTOMY YTO OHA MOXET IO-
acTh HapyXy TOJIBKO nocpencTBoM auddy3un. Boga
Ha MIOBEPXHOCTH IPEBECUHBI YXOOUT B BO3MYX TOJIBKO

Yyepes ucrnapenve. Mcnapenue BoAbl B 3HAYUTEBHON CTETIEHN 3aBUCUT OT BJIAXXHOCTU
BO3/lyXd, ero TEMIIePAaTypPhl U ITOOBIKHOCTH, & TAKXKE OT BEJIMYMHEI [IOBEPXHOCTH Jpe-
BECHUHBI. MeXIy BNaKHOCTBIO IPEBECHHBI 1 OTHOCUTENBHOM BIIAXKHOCTBIO BO3LyXa YC-
TaHABIMBAETCSI paBHOBecHe. JlepeBo OTHaeT BIary B OKPYXaroluii BO3MYyX WIW IIpU-
HUMAaeT 13 HETO BJATY 10 TeX IOP, ITOKa MEXIy HUMU HE YCTAHOBUTCS! BEIDABHUBAHUE.
DTO COCTOAHUE HA3HIBAIOT PABHOBECHO#H BaaxkHOCThIO. B Hamem kiumare (OPT) ot-
HOCHUTEJIEHAS BIIAXXHOCTH BO3JlyXa C MapTa IT0 CEHTSIOPh COCTapnsieT okoJio 70%, a TemM-

nepatypa B cpenHeM coctapnsieT +15 °C. Pag-

35

HOBECHasl BIIaXXHOCTh OPEBECHHEBI IIPU 3TUX

30
25

/ CpenHMX 3HAYEHUSIX COCTaBlseT okojo 15%

20

7 (puc. 3.102). B 3uMHUe MeCsIIB pPABHOBECHAS

15

BIAXHOCTB IPEeBECUHBI COCTaBIsieT 0K 20%.

JlepeBo, KOTOpOE BLICYIIIMBACTCS HA OTKPBITOM

10
5

BO3/yXe WIM B OTKPHITHIX capasx, Ha3bBaloT
BO3AYNIHO-CYX0i IPEeBECUHOIN.

BnaxHocTs ApeBecuHb!, % —e=—

JlepeBO BBICHIXA€eT, TOJBKO KOIHA OKpyXa-

0 10 20 30 40 50 60 70 80 90100 | jOINMI BO3JAYX MOXET BOCIIPUHMMATDH BJary
OrHocuTenbHas B1BXHOCTL BO3AYKE, % —= | iy COOTBETCTBEHHO, BOAAHOI nap. [ToaTomy

Puc. 3.102. PapHOBecHas BiaxHocTs 1PU CYHIKE IPEBECHUHBL HCO6XOHI/IMO 3a60TUTH-

npu Temreparype Bosnyxa 15 °C

cs1 00 yaoaJleHNH BJIaXXKHOIO BO3ayxa M nmoaBene-
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HHMM BO3/yxa, CIIOCOOHOro BOUpaTh B cebst BIary, K IpeBecuHe. DTo IPOUCXOIUT Ipu
©CTeCTBEHHOI1 CyIIIKe NpeBeCHHBI 3a CYET €CTECTBEHHOIO ABWKEHUS BO3MyX4d, 4 TIpU
HCKYCCTBEHHOI — C TIOMOIIBI0 BEHTHISITOPOB.

3.9.3.3. Ecmecmeennas cywka opesecutivl

Ilpu ecTeCTBEHHOI CylUKe APEBECUHBI WU CYIIKE HA OTKPHITOM BO3Iyxe HUIoMaTe-
pYaiibl CKIaIUPYIOT CHAPYKW WIM B OTKPHIThIX capasix. CyllKa JIMTCS MHOTME MeCsi-
11bl, Y TBEPALIX JIMCTBEHHLIX MOPOI — HECKOMEBKO JeT. UTOOR! M30eXaThb ITOBPEXIE HIAI
TIpM CYIIKE, HEOOXOIUMO TIPABUIIBHO YCTPOUTH MeCTO cyuiku. KpoMe toro, mepeBo
HAJI0 NPaBUIIbHO CJIOXMWTH B IUITAOEN.

MecTo Anst CYIIKU NUJIOMATEPUANIOB [OJDKHO MMETh HJOCTATOYHYIO HECYILYIO CITO-
COOHOCTB, OBITE TOPU3OHTATIBLHBIM U CyxUM. I1oaTOMY 11e1eCO00pa3sHO YKPENUThL €ro
TpaBUEM, 1IeOHEM UM KAMEHHBIM MOIeHueM. BCecTBre OIIaCHOCTH aTaky rpuoka
WM HaCEKOMBIX TpaBa, ONWJIKKA M KOpa JOJKHBI OBITH TINATENILHO YIAJEHEL.

YcroiiuuBas onopHas KOHCTPYKUHMSA AIA mradeleii JoJDKHA OBITh YCTPOEeHa TaKUM
00pa3oM, YTOOBL JIOCKK He ITporudaiuch U 4ToObl 00eCTIeYnBaIoCh CBOOOLHOE TIPO-
CTPaHCTBO MEXAY HOCKaMM U 3emiteii (puc. 3.103).

[MITabenn mOJKHBI OBITH PACIIONOXEHB! MEPIEHINKYISPHO OCHOBHOMY HAIPAaBIIe-
HUIO BETpa, YTOOHI OBIJIO TIPOBETPHBAHKE MEXy Opyc-

Kamy B WTabensix. B KauecTBe mTabebHBIX GPYCKOB | raoens-
0COBEHHO TIOJIXO/IST UXTOBBIE GPYCKH KBaIpaTHoro ce- | Ve
YEeHUs, TaK KaK MX HeJlb3s1 HENIPABUIBLHO TONIOXNTE, Yem
OonbLue ceueHUE OPYCKOB, TEM JIyUllle CYIIKA.

IlItabenpHBIE OpYCKU NOIKHBI UMETH JUTMHY Ha
BCIO IITMPUHY NWIOMAaTEpHaia 1 paclloNaraThkCs 110 Bep-
TUKAaJIU OPYr Hal IPYyroM, YTOOBI 1epeBo He Mporuda-
JIOCh U HE PacTSITUBaNOCh. JITMHHBIE OPYCKY TIO3BOJISI-
0T 00eCTIeYnTh ITONEPEYHYIO CBSI3b MEX Y OTIEIbHEI-
MU LUTA0ENsSIMU U TaKuM 06pa3oM YMEHBIAtoT OTlac-
HOCTB NafeHus 1utabemeit. BETOHHbIT LOKOMb

Ot noxneit Heo6XOMMO YCTPOUTE ITOKPBITHE C JIeT-
KAM TTPOIONBHBIM YKJIOHOM. TTOKpEITHE 3a1uINaeT 1
OT MPSIMOTO COJIHEYHOro o0nyueHus. Jisa n3bexanus
TPENTUH TOPIBI IMJIOMATEPUATIOB CIIEAyeT 3alUllaTh
0CODEHHO TIHIATEIIBHO.

ITpu mTabenmpoBaHUY TUIOMATEPUAIOB PA3Inya-
10T OJIOK — IITa0eNp U «SIIMIMYHEI ITabeb>. B 0J10K-
mradenau NOCTBOJIBHO CKIIAMBIBAIOTCS CBEXEPACITIIIO-
BaHHBIE HEOOPE3HbIE IOCKH 1 OpyChs (CM. puc. 3.103).
O0pe3Hble TWIOMATEPHAIIBL, KaK ITPABIIIO, CKJIaIblBa-
FOTCsI TIOCJIOWHO B simpmunbie mradenu (puc. 3.104).

Fnaswoe HanpaeneHie BeTpa
g e

40 ¢cm 70 60 cm

7
B

Puc. 3.103. Biok-mrragens ¢
OTOPHO YacTeIo

3.9.3.4. Hckyccmeennas cyuka opegecutsi

IMon nckyccTBEHHOI CYIIKOM APEBECUHBI, HA3bIBae-
MOW TAKX€ TEXHUYECKOU CylIKOU JipeBeCUHEI, IOHU-  Puc. 3.104. Sumynsrii mrrabenb
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Pue. 3.106. BakyymHas cynnmka

MalOT BHICYIIMBAHUE JIPEBECUHBI B CYIIMIIEHBIX yCTa-
HoBKax. KamepHbie CyIIMIKH, B KOTOPHIX JIEPEBO TIO-
CTymnaeT B TEIUIOM30NMPOBAHHYI0 KaMepy, B KOTOPYIO
NOAeTCsl CyxOl BO3MyX, KOTOPHIN TIpU 3TOM OoTOUpa-
€T BJIary, HaCBLIIAeTCd NapoM U yOalsieTCsi, UMEIOT
OoJiblIoe NpakTHYeckoe 3HaueHue (puc. 3.105). C no-
MOIIBIO0 BAKYYMHBIX CYIIMJIOK V3-32 YMEHEIICHHOTO
JaBJICHUS BO3MIyXa IOCTUTAIOT DoJiee KOPOTKOIO Bpe-
MeHHU Cylku (puc. 3.106).

UckyccTBeHHas Cyllka ApEBECUHBI faeT OOoIbLIne
npeuMyniecTsa. MoXHO JOCTHYE BIAXKHOCTU IPEBECU-
HBI, KOTOpasg HAMHOTO HITKe BO3YIIHO-CYXOI'0 COCTO-
sTHUSI. BpeMs1 CylIIKM yMEHBIIAeTCS 10 HECKOJIBKUX
IHel WY gaxe 9acoB, a BIaxXKHOCTE APEBECHHBI MOXET
OBITh 33TaHHOIA.

Kaxk oTnenbsHBIE TIPUCTIOCOOJIEHNS B CYITWIBHOM
KaMmepe I0JDKHELI OBbITh CBSI3aHBI IPYT C JPYrOM 3aBH-
CHUT OT BHJIA IPEBECUHBI, KOTOpast HOJIKHA OBITEH BEICY-
1IeHa, OT TONIIMHE TIIoMaTepuaia, OT HauaJbHOM
BJIQXHOCTU U OT KEJIAEMO¥ KOHEUHO¥ BIAAXKHOCTU.

3.9.4. Ilopoovt dpesecurnnt

TMopone! IpeBecuHB! MOAPA3AEISIOTCS HA €BPONIEHCKIE M HEEBPOIICHCKIE XBOWHEIE 1

JIMCTBEHHBIE TTOPOALL.

3.9.4.1. Eeponeiickue xg0tiHbie nopoosi

CamMple yoTpeOUTEIBHBIE EBPOTICICKIE XBOMHBIE ITOPOIIBI — 3TO TIMXTA, €/1b, COCHA U
nuctBeHHULA. OHM UMEIOT YaCTUYHO TIOXOXMWe CBOMCTB. OHM JIETKO BBICYILVBAIOTCS
U XOpOLI0 00padaThIBAIOTCS, YCAXKUBAKOTCH HE3HAYUTENBHO WM CpeqHe 1 odJiagaoT
XOpoIleil 1oNroBedHOCThI0. KpoMe TOoro, oHu Jierkue, yrnpyrue u npoussie. [loato-
MY OHH MHOTOCTOPOHHE TIPMMEHSIIOTCSI B KAUeCTBE CTPOUTENBEHOM, MeOeTbHOM U OT-

IEJIOYHOM OPEBECHUHEIL.

Muxta (FI) uMeeT He3HAYMTETBEHYIO PA3HUILY IO 1[BETY
SAApa U 3a60JI0HHU, YACTO MMEET HpocTyIawlilie Hapoc-
TBl CMOMTBL. OTCTpyTaHHas IpeBeCUHa UMeeT OJieCTsme
[MOBEPXHOCTH NMPOIOabHOro pactia. CedeHUss CyuyKOB
110 BoNBIE YACTH OBAJILHBIE.

JepeBo MATKOE, CpeHeyCTOMYMBOE MPOTUB MOTONHBIX
BO3JEUCTBUI U HEYCTOMYMBOE IIPOTUB I'PUOKOB U Hace-
KOMEIX. Ero Xopoiino Moputhb, HO IIJI0XO MpOIUTHIBATH,
OCOOEHHO CYXYI0 OPEBECUHY U IPEBECUHY SIIpa.

IMuxta — 370 HAMGONEE YACTO UCTIONb3YeMOe JIEPERO B
CTPOUTENECTRE ¥ A8 M3TOTOBIEHNS KOHCTPYKLUM U
[pUMeHsleTcsl TAKXe BO BHYTPEHHEH OTmesKe, Hanpy-
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Mep U1 OGIMIIOBKY CT€H U TTOTOJIKOB, a TaKXe TOJIOB.
Kpome Toro, oHa rpHMEHSIETCSL B Ka4€CTBE NPOMBIIII-
JIEHHOM ApeBECUHBL.

Emb (TA) — mIMHHOBOJIOKHUCTASI ¥ YaCTO TPyOOTOmMy-
Hasi. JIpesecrHa ey HE CMOJTHCTAs, TIO3TOMY HE UMEET
MPOCTYTIAIOIIKX HAPOCTOB CMONBL. OCTpyraHHbIE MOBEP-
XHOCTH MMEIOT MaTOBBI# BUjI, B OOJILUIMHCTBE CBOEM
KPYIJIbIE CyYKHU TEMHEE Y TBepXXe, yeM y uxThl. CBexee
JIEPEBO MMEET OYEHD HEMPUSTHLI 3anax, ¥ MO3TOMY €ro
JIErKO OTJIMYUTE MO 3araxy OT MUXTOBOM JPeBECHHBI,
MaxHyueu cMonoit.

EsnoBasi npeBecrHa XMMHYECKM yCTOMYMBa, HO HE yC-
TOWYKBA TPOTUB BO3ZEUCTBUS MOrOAbl M YacTO aTaKy-
€TCsl HACEKOMBIMM M TPHOKaMMU.

Ee ymepeHHO XOpolI0 MOXHO NponuTeBaTh. [1pume-
HSIETCsl TaK Xe, KaK MUXTOBas IpeBecCuHa, HO He Ui
TTOJTOB.

{ ) l? Cocnosas apesecuna (KI) uMeeT OTIHMYUTENBHBIM pUCY-

1 & HOK. Yepe3 KOpOTKOe BpeMsl CKIaIHpPOBaHUs U B OC-
l 1 HOBHOM IIOJ, BO3€HCTBHEM CBeTa APEBECHHA siEpa
i CIWJIBFHO TEMHEET, U €€ MOXHO YETKO OTIMYUTH OT 3a-
i GonoHu. CTpyraHHasi COCHOBAasI IPEBECHHA OT MaTOBOI
! l o cMonucro-oectameii. OHa oyeHp CMOJIHMCTas U
‘ : TMPOU3BOAUT OIUYIIEHHUE XUPHO#H Ha orymnb. HapocThr
l . Y BBIXOIBI CMOJIBI BCTPEYAIOTCS YacTo.

CocHOBOE JepeBO OYEHBb XOpOLIO 00pabaTEIBAETCS.
BcnencrBue conepxkaHusi CMOJBL IpeBeCHHA siipa Jio-
BOJILHO HoNTroBeyHa. 3a00I0Hk yacTo aTakyercs Hace-
KOMBIMH, HEMOTOAOYCTONYMBA U NMPU HENMPaBWILHOM
XpaHeHUX CKJIOHHA K TIOCMHEHUWIO, OTHAKO OHO XOPO-
IO NMPONMTHIBACTCS.

—
[r—

JlepeBo mogXoauT Ui OKOH, IBepeid, BOPOT, MayT, IO~
pOroB, IAHAYCOB, JIECTHULL, ITOJIOB K IS IIPOU3BOACTRA
IPEBECHBIX MAaTCPHAIOB.

Jlucteennuna (LA) uMeeT OYeHb XKUBOM PHUCYHOK, TaK
KaK B OCHOBHOM B LIMPOKOI KpacHOBaTOM IpeBecHHE
aApa 6pocaeTcs B mia3a LBETOBOE pasfiMdHe MEXIY
paHHel ¥ no3aHelt apesecuHoi. CTpyraHHBIE ITOBEPX-
HOCTH MMEIOT YaCTUYHO MATOBBIHA, YaCTUUHO OJiecTsi-
muil Bua. CMONKUCTOE AEPEBO B CBEXEM COCTOSIHUU
UMeEeT NPUSTHLIK apoMaTHBIN 3amax.

JlucTBeHHMYHAS TPEBECUHA PENIKO MOPAXKAETCS] Hace-
KOMBIMU M TpHOKaMHu ¥ O4EHB KUCIIOPOIOYCTONYMBA.
Ona ellie IUIOTHEE, TBEPXKE, CMOJIUCTEE U OoMee yCToM-
YKBa MPOTUB BO3AECHCTBUS MOTOAbI, YeM cocHa. OHaKo
ee Tpy/IHEee NMPONUTHIBAT.

OHa 0COGEHHO XOPOIIO MONXOAUT TSt KOHCTPYKIIHIA,
PACTIONIOXEHHBIX CHAPYXKI.
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3.9.4.2. Esponeiickasa aucmeennas dpeeecuna

Esporneiickue copra iiCTBEHHOI IPpeEBECUHEL O4eHEL MHOrOo0Opa3HbI M 3HAYMTCIIBHO pas/iv-
YAIOTCs MO BHEILHEMY BHIIY U ITO CBolcTBAM. B CTpOMTEIBECTBE YaCTO MPUMEHSIOTCS TBEP-
IbIE U TIPOYHBIE COPTA, TAKME KaK My0, siceHb M OyK, TaK KaK 3TH copTa XOPOIlO HOIXOIST
JUISI KOHCTPYKIUH U JIJISI MHCTPYMEHTOB M3-32 MX XOPOILIMX TEXHUYECKUX CBOMCTB.

Jlnist npuMeHeHUsT BO BHYTPEHHEH oTaenKke U [uist (haHepOBKYU HApSIIY C TEXHUYEC-
KUMM Ka4€CTBaMU ONPEAEISIIOIAMU SBJISIIOTCS MTPEXIIe BCEro TeKCTypa U LIBET Jepena.
[MoaToMy 371€Ch MOXHO BCTPETUTH, HANMPUMEp, KJIeH, Oepe3y, ONBXY, BSI3 ¥ MHOTHE
(bpyKTOBEIE HepeBhsi, Kak, HalpuMep, OpeX, BUIIHs, Ipyllia.

Hy6 (EI) mmeer XenTo-KOpUYHEBYIO, 10 KOXHO-KOpUY-
HEBOI, CJIPHO TEMHEIOILYIO APEBECUHY Spa U Y3KYIO
Genocepyito 3abonons. ['pybonopucTas npeBecuHa
WMeeT KMCIOoBaThIM 3anax. B paguanbHOM pacniumie
BUJIHBI Pa3pe3aHHbIe CepILICBUHHBIC JTyJyl KaK MaTOBO-
DIISTHIEBOE «3EPKAIIO».

JlyOoBoe IepeBo TBepoe, TSKENIOe, OUEHB ITPOYHOE, YII-
pyroe u gonropedHoe. OHO OYEHB MAIO YCAXKUBACTCS U
VMeEeT XOpOoIlye CBOMCTBa NOJIroBedHOCTH. JIpeBecuHa
€ KOJIbLIEBHIMH TTOPaMHU XOPOIIO OKPAIIUBAETCSI K NPO-
nuTeIBaeTcs. Jlybosast 3a00JI0HE O4EHEb TTOIBEPXXEHA TT0-
PaXeHUIO THUJIBIO M HEYCTOMYHBA ITPOTHB INMOTOLHBIX BO3-
ICCTBUI.

Jly6oBasi npeBecrHa NPUMEHSIETCS B CTPOUTENTBCTBE 303~
HWM, a TaKXKe JUIs IBEpEl, BOpOT, OKOH, JIECTHUIL, ITOJIOB
U B CTPOUTENBCTBE MOCTOB U TMIPOTEXHUYECKOM CTPO-
UTENbCTBE.

Jpesecuna sicens (ES) rpybonopucTasi, ¢ XapaKTe pHbhIM
PUMCYHKOM HJIH TPOXWIKaMHU. 3a00JI0Hb U IpEBECHHA
gaapa B OONBIIMHCTBE ciydacB Genble — 1o cnabo xemn-
TOOKpaIlleHHHX. B siipe MoXeT o0pa3oBaThCs TEMHO
KOpU4HEBOE (habIIMBOE SIIPO.

JlpesecuHa sceHsl TBep/ias ¥ MpoyHas Ha UCTHpaHue,
TSKEas, IPoYHasl, a TAKXKE OUYCHb BSI3Kasl, BEICOKOYII-
pyras u xopoino paboTaroniast Ha u3ru6. OHa Mano yca-
XUBAETCSI, UMEET BHICOKYIO JIOJITOBEYHOCTh, XOPOILIO
OKPAIIMBAETCS MOPUJIKAMHU U nonupyetcsi. OJTHAKO 3TO
JEepeBO HE YCTOMYMBO MPOTHB BO3ACUCTBUI MOTOALI U
TMOPaXaeTCsi TPUOKAMU M HACEKOMBIMU.

Slcenp MpUMeHsIETCsI KakK IeJibHast ApeBeCUHa U TSl
¢aHepOBKM BO BHYTPEHHEW OTAENIKE, HAIIPUMEp IJIst
OOJIMIIOBKU CTEH U MOTONKOB, JIECTHUIL U JUISI MapKeTa.
Oco0eHHO TOAXOAUT OH IS py4eK MHCTPYMEHTOB U
JUIS CTIOPTUBHBIX CHAPSITOB.

Kpacnbiii 6yx (BU) B cBexeM cpese UMeET OeI0-3KeNTyro
OKpacKy, KOTopasi CTAHOBMTCSL B IVIBHEHIIEM XKeJITO-KO-
puuHeBoid. [Ipy riponaprBaHUY AEPEBO TIPHOOpeTaeT KPac-
HO-KOPUYHEBYIO OKpacKy. 3ab0JIOHb U SO NPAKTHYEC-
KUY HEJb351 OTJIMYHTD MO [BeTy. PUCYHOK paBHOMEpHHBIIA.
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1 4 JlepeBo kpacHoro OyKa TBepIoe, MPOYHOoE U Bs3Koe. OHO

\ 4 XOpOHIO 00pabaThIBAETCS, OKPAIITUBACTCS. MOPMIKOH U

TMPONMUTHIBAETCS; B MPOTIApEHHOM BUIE XOPOILIO THETCS.

£ JlpeBecrHa CUILHO YChIXaeT ¥ HabyXaeT MpU K3MEeHEHU U

) 3 ¥: 4 BJIAXXKHOCTH M IMEET CKIIOHHOCTD K TpelHaM 1 nedop-
: '% ManMsaM.

JlpeBecrHa KpacHOro OyKa HCIONB3yeTcsl MHOrooopas-
HO. OHa NPUMEHSICTC IS JICCTHULL, TIApKeTa, AePEeBsiH-
HBIX MOCTOBBIX, KOJIECOOTOOHHBIX OPYyCheB KpAHOBOTO
IYTH, a TAKXKE sl U3rOTOBEHUs! (hAHEPOBKH, CTPYXKeU-
HBIX, BOJIOKHUCTBIX TUTUT U (haHephl.

I'pad (HB) wiu G6enbiit 6ykK B 3200JIOHU M B CIIEJION Ope-
BECHHE — XeJrro-0esbrit 1o cepo-6enoro. JlepeBo Men-
KOIOPHCTOE M MATIOCBUJIEBATOE.

T'pab oyeHp NMpOYEH, BSI30K, TPYAHO PaCLIETIsIEM K
oueHsb TBepa. OH OUeHb CUITHHO YCaXXUBAETCst TP CYIL-
Ke, TpecKaeTcsi U Kopoburcs. JIpeBecuHa He yCToImuBa
MPOTUB TIOTOHBIX BO3MCUCTBUIA, aTAKYETCSI HACEKOMBI-
MM M TpuOKaMy ¥ CKJIOHHA K 3aIUIeCHEBEHUIO.

I'pab ucnones3yercs TaM, rie TpedyeTcsi Gonpias Mpoy-
HOCTB Ha CXKaTHe, MPOYHOCTh Ha UCTApPaHWe ¥ TBEPHOCTh,
HaTNpuMep IS MOIOIIBEI PyOaHKOB, PyYeK HHCTPYMEH-
Ta, [UIS1 MOAKIAIOYHBIX JOCOK Y KJIMHEBEB.

3.9.4.3. Heesponeiickas xeolinas dpesecuna

XoTst MHOTHE JIIOMM U3 3KOJOTUYECKUX COOOpake HUM NpeAriounTaloT MpUMeHEHUE Me-
CTHBIX HOpOJ PEBECHHBI, OMHAaKO B [epMaHu UCTIONB3YIOT TAKKE M 3aMOPCKUE MOPO-
IIbI JIEPEBREB, TaK KAK OHM MMEIOT BECHMA MOJIOXUTEIBHbIE KayecTpa. | OproBrIie HA3Ba-
HMS 9TUX ITOPOJL YacTO HelpaBuiipHbe. Tak, HallpuMep, 6pasuibcKasi cocHa Y OperoHc-
Kasl cocHa BOOoOIIE He SIBJISTIOTCS COCHOM, a 3anmaaHbIii KpaCHBIN Keap — COBCEM He KeIp.

Heesporeiickue XBoiHBIE TIOPOBI HPEBECHHBI MOTYT, HATIpUMED, TIOCTABIISITHCS B
bonpuIux oObemax 6e3 cyubeB, T.€. B BuAe OpeseH. ConpoTHBIieHNE YCalKe W AOJIO-
BEYHOCTh Y MHOTHX TIOPOJ, UMEIOT TONOXHUTENbHbIE XapakTepucTuku. CyriecTByior
IOPOIBI, KOTOPEIE OY€Hb YCTOMYHUBEL IPOTUB BO3AEICTBUS ITOTONBI U MOTYT NIPOTHUBO-
CTOSITh aTakaM I'PUOKOB M HaCEKOMBIX.

18713 !‘, N1t 1 H Operonckas cocHa (DGA) nMeeT XeNTO-KOPUIHEBYIO 1O
[{5 (} ﬁgr H H' t KpacHO-KOPUYHEBOI OKpacKy, CHJILHO TEMHEIOLIEE CO
2

LI BpeEMEHEM SIIPO U Y3KYIO GeJTyIo 0 XENTOo-cepoii 3a60-
JIOHB. PaHHsIs1 ¥ MO3MHSIA IpeBecHHa YeTKO OTIINYaIOT-
Csl IpyT OT Apyra.

JlpeBecrHa TBepaast, TPO4Hast ¥ IOCTATOYHO NOJIrOBeYHast
Jaxe BO BHEIMHMX 30HAX. OHa MaJio yCaxkMBaeTcs ¥ UMeeT
BBICOKYIO JIOJITOBEYHOCTh, OIHAKO €€ TPYXHO IPOTIUTHI-
BaTh. 13 CMOJIOCOAEPXAIETO EPEBA MOXKET BITOCIE/-
CTBHM ellie BRIEISIThC cMona. [Ipy COmpHKOCHOBEHHH C
JKEJIE3HBIMY JIETATSIMIA BO3HUKAIOT M3MEHEHUs 1IBETA.
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OperoHcKast cocHa NMPUMEHSIETCS JUIS1 ABEPEi, OKOH, Jie-
CTHHI, TTOJIOB, OTAENKH CTeH U TIEProJ1, a Taxke [uis ha-
HEpPOBKH U (haHEePHI.

Cmoimcras cocHa (PIP) vMeer XXenTo-KOpUYHEBOE 10
KOpHYHEBOI0 MaTOBO-0JIECTSILIEE SIAPO U LTHUPOKYIO XEJI-
TOBaTYIO 3a00JIOHB, KOTOPYIO €Il€ Ha3hIBAIOT KPACHOI
cocHoii (PIR). M3-3a 4eTKko pa3rpaHH4eHHONH TEMHOM
MO3IHEN APEBECHHBI BOSHUKAIOT XapaKTePHbIE IIOJIOC-
KW WIM TIPOXUITKHA.

HpeBecuHa TBepHasi, TAXKENAsL, O4EHB IIPOYHAasi U CMO-
JmcTasi. JIpeBecHHa sipa IMmoroloyCToMyuBa, 1 ee Xopo-
IO NMpOoIuUThiBaTh. OHa MAJIO YCaXUBAETCS U XOPONIO
CTOUT B KOHCTPYKILIMSX.

CMOITHCTYI0 COCHY OXOTHO MPUMEHSIOT B KOpabiecTpoe-
HUU, JUI OKOH, IBEPEii, BOPOT, JICCTHHUIL M CWJIBHO Harpy-
XEHHBIX 10J10B. KpacHas cocHa mpyMeHSIETCSI BO BHYTPEH-
HEW OTHENKe, HATPUMED IS I0JIOB ¥ OOMUIIOBKA CTEH.

IMopombt AepeBreB ¢ KpacCHOBATOM APEBECHHON amepH-
KaHcKoe «KpacHoe aepeBo» (RWK), Hanpumep cexBost
peuHosesieHas. (He mytath ¢ ad)puKaHCKUM KPacHBIM
IEPEBOM.)

JlpeBecrHa siipa KpacHOBaTasi o (DHOJIETOBOM, PaBHO-
MEpPHO OKparieHHas, C HOCIEAYIOINUM IOTEMHEHUEM
JI0 KpacHOBaTO-KOpHyHeBO. UMeeT oueHb y3KyIO CBET-
JIy10 3a00JT0Hb. JIpeBecHHa O4eHb paBHOMEPHAs1, TOHKO-
BOJIOKHHCTAsL, GoraTast IyOTEHBIMHE BEIIECTBAMU K CBO-
6onHast oT cMoJbl. Xopoliasi 06padbaTeiBaeMOCTh «Kpac-
HOYO JiepeBa» COOTBETCTBYET COCHe. JlpeBecHa Maio
YCaXXHBAETCs1, MMEET XOPOLUYIO I0JITrOBEYHOCTb, [IOTOA0-
YCTOMUMBA, XOPOIIIO MPONMUTHIBAETCS, YCTONYKBA IIPOTHUB
TpUOKOB U HaceKOMBIX. [Ipu CONMPUKOCHOBEHUU C XE~-
JIE30M Y IIEJOYaMU M3MEHSIET 1[BET.

IIpuMeHsieTCs BO BHYTPEHHEH! OTHENKe, a TaKXe I
OOIIMBKYA HAPYXHBIX CTCH, OAIKOHOB M rapaxeu, npu-
MEHSIETCSI JUISL TIPOM3BOICTRA (haHEePhL.

3anaaneiii kpacubii keap (RCW) uMmeer cUIIbHO Baphu-
PyIOILIEECs TIO BETY XEATOBATO-KOPUYHEBOE 10 TEMHO
KPaCHO-KOPUYHEBOTO SIPO U OYEHB Y3KYI0 OeJlylo ¢ KO-
PUYHEBBIMH ITOJIOCKaMU 3a000Hb. JIpeBecHHa HE CMO-
JINCTAST, UMEET CIJIFHO apOMaTHYECKIIA 3arax, KOTOpbIH
M TTOCITYXIT MPUYKMHONM HENPaBWIIEHOIO HA3BaHUSI 3TO-
ro JIepeBsa.

JlpeBecuHa Msrkas, JIeTKo obpabaThiBaeMast, XpynKasi
M YCTOMYMBAS MPOTUB TPUOKOB M HACEKOMBIX, OTHAKO
OHa M3MEHSIET OKPACKY NPH COMPOTHBICHUH CO IIEIOU-
HBLIMH MaTepranaMu U pactBopom. [Ipu CONpUKOCHO-
BEHUM C XeJIEe3HBIMU JIETASIMUY TaKxe 00pasyroTcs U3-
MEHEHWS [IBETa IpEeBECHHBI U KOPPO3WL

I'masHoe NOPUMEHECHHUE — 06J'[I/II_10BKEI CTCH M MMOTOJIKOB.
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Heepporneiickue nTrCTBEHHBIE MOPOJILI JIEPEBREB YACTO IMPEBOCXOIIT MECTHYIO APEBe-
CHHYy, Korna TpeOyioTcs OOnpiline pa3Mepsl AepeBa 0e3 CYYKOB WIH ocobast JoNTOBed-
HOCTB 1 CONPOTHBJIEHNE aTaKaM HAaCEKOMBIX M IPUOKOB.

Ilpu 3TOM BO3MOKHO 1 IIPH BEICOKOH BJIAXXHOCTH YaCTO OTKA3LIBATHCS OT XUMU-
4EeCKOM 3aIlMUThl IPEeBECHUHBI.

IlpemnoxeHre HeeBpONEHCKUX JTUCTBEHHBIX MOPON APEBECUHE OYEHE BEJIMKO.
OcobenHo B MeGensHOM MPOMBIIIUIEHHOCTH, BO BHYTPEHHEH OTHENKE, a TaKXKe I
dasepst ¥ (haHepOBKY MPUMEHSIOT, HaIPUMEP:

3.9.4.4. Heesponeiickue aucmeennbie nopodsl depesves

Upoko (IRO) unu Kambana umeer 3eneHO-XENTOE 10
OJIMBKOBO-KOPHUYIHEBOTO, CHJThHO TEMHEIOIIEE CO BpEMe-
HEM SIIPO U XEJITO-KOPUIHEBYIO 3a60710Hb. CTpyKTypa
JIPEBECHHLL C OONBUTMMU ITOPaMU U HECKOJIEKO Tpydasi.

JlepeBo TBeproe, TIPOYHOE, BSI3KOE, YCAKHUBAETCS CPETl-
HE ¥ UMeeT BBICOKYI0 BHHOC/IMBOCTD. JIpeBecuHa sapa
0COOEHHO yCTOMYKBa MPOTHB TPUOKOB ¥ HACEKOMBIX, HO
€€ TPYIHO MIPONUTHIBATh. BiiaxkHasi ipeBecrHa criocoo-
CTBYET KOPPO3UM METAJIa Y U3MEHEHMIO 1BeTa. Takke
¥ KaIUIM PacTBOpa U3MCHSIIOT 1(BET JiepeBa. JpepecHast
MBI NPUBOAUT K Pa3apakeHUI0 KOXH.

IMIupoko npumMeHsieTcs ans nBepeil, BOPOT, CTOIOOB,
JIECTHHII, apKeTa, a TaKxXe [Jisi 60apInX cToa0oB 1
CKaMeeK, IJist pUCTaHel B B KopabyiecTpOeHUH.

Il | JIum6a (LMB) B CONBITMHCTBE CIlyyaeB pABHOMEPHO OK-

508 t § | palieHa 1o BceMy MONepeYHOMY CEYEHMIO, TAK, 4TO APe-

i BECHHY SIIpa HEMh3st OTMMYUTE OT 3a6omoHn. OHaKo

JPEBECUHA sITPpa MOXET OBITH C KOPUYHEBBIMH TIOJIOCKA-
MU I KOPUYHEBOTO I[BETA.

JpeBecrna yMmepeHHO TBEpast, MPOYHasi, YIPyras, Majio
yCaxXXHUBaeTCsl ¥ UIMEET XOPOLIYIO BEIHOCIHMBOCTh. OHa HE
MOrOA0YCTONYYBA W HE YCTOWYMBA NMPOTUB HACEKOMBIX
¥ rprOKOB. JIepeBO 0COOCHHO MOIBEPXKEHO IOCHHEHHIO.

JTumba MHOrOOOpa3HO MPUMEHSIETCS BO BHYTpeHHEHN OT-
JIeJIKe, OCOOEHHO I IEKOPATUBHBIX OPYCKOB 1 OOIHUIIOB-
KU, a TaKkxke Uisl (haHepOBKH, U1 (haHepOBaHHBIX JIBEPEH,
danepr! ¥ onanyboYHBIX nadeei npyu 6eTOHNPOBAHUH.

Pamun (RAM) — 370 CBETJIO OKpallIEHHAS JIPeBECHHA C
. 3aME€THO PAaBHOMEPHBIM PUCYHKOM, NPSIMBIMU BOJIOK-
~ HaMU. 3a00NOHE U SIIPO KENTO-KOPUYHEBKIE U €/1Ba pa3-

. JIMYAIOTCS.

i i HepeBo TBeproe U MpoYyHoe, XOpoIo o0pabaTHBaEMOe
U Xopollo nponuTtkiBatonieecs. OHO CIWIBHO ycaxuBa-
€TCsl, UMEET CPEIHIOI0 HONTOBEYHOCTh M CKIOHHOCTH K
o0pa30BaHUIO TPEIVH. JIEpEBO HEYCTOWYMBO NMPOTHUB
[IOTOIHBIX BO3AECUCTBUI M MOABEPXEHO BO3NEHCTBUIO
rpUOKOB M HaCeKOMBIX. CHHME IpHUOKK NMPUBOALT K YEP-
HO-CUHUM U3MEHCHUSIM IIBETa.
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PaMmuH vicnonb3ayeTcs JUTst TpOQUIMPOBaHHBIX JIOCOK BO
BHYTPEHHEN OTAEJNKE, 1A (haHEPOBKH U (PAHEPHI, 4 TAK-
€ B OCHOBHOM JUIA TIPOGMITUPOBAHHBIX OPYCKOB.

Kpacnoe gepeso — Cmmio (MAU). YIm TopryioT Tak xe,
KaK NofenoyHbiM aepeoM. OHO UMeEeT CBETJIO-KOpHY-
HEBOE /10 KPACHO-KOPUYHEBOTO [BETA SIIPO, KOTOPOE CO
BpPEMEHEM TEMHEET, a TaKK€ B OCHOBHOM Y3KVIO CBET-
JIo-cepyro 3a00510Hb. JIpeBeCHHa UMEET JEKOPATUBHbIE
TTOJIOCKH 34 CHET IepeMEHHOTO POCTa C 3aKPYYHUBaHHUEM.

HpeBecuHa TBEpAas M NMpoyYHasi, MaJI0 yCaxKMBaeTCsl,
HMMEET XOpOUIYIO ONTroBeyHoCTh. OHa ycToiumBa po-
THB MOrOMHBIX BO3AEWCTBUI U YCTOINYMBA TIPOTHB rpu0-
KOBO¥ arpeccril ¥ HaCEKOMBIX.

KpacHoe nepeBo CHNo ofMHaKOBO MOAXOANT KaK It
HapyXHOTO, TakK M [l BHYTPCHHEro npuMeHeHus1. Ero
VCIONB3YIOT IS IBEPEii, BOPOT, OKOH, OOJIHITOBKY, & TaK-
e B KayecTse (haHepr! ¥ (haHEPOBKH, HATIPUMED IBEPEii.

3.9.5. Ilopoxu dpegecumnut

ITopoku ipeBeCHHBI — 3TO OTKIIOHEHHS OT HOPMAJTBHOTO ¥ 3I0POBOro pocra JiepeBa. OHp
YMEHBIIAIOT LEHHOCTh U KA4eCTBO JIPEBECHHE! M COOTBETCTBCHHO OLEHUBAIOTCS MIpHU
noApa3NeieHNy 1 COPTUPOBKE KPYTJIOH IPEBECHHEBL U IJIOMATEpHUAJIOB Ha KJIACCHI 110
KayecTBY ¥ COPTHOCTH. [TopoKaMu ApeBeCHHBI SIBISIOTCS B 3HAYUTEIHFHON CTCIIEHN He-
MpaBUIFHEE 0OPa30BAHUA B CTBOJIE, OPOKM B CTPYKTYPE IPEBECHHBI, & TAKIKE MTOPOKU
BCJIEJICTBHE BHEIITHMX Bo3neiicTBrid. Kpome TOro, yUMTHBAIOTCSA 1 OLEHUBAIOTCA KaK T10-
POKU BBIXOIIBI CMOJIHL, CYYbsl, TPEIIMHH 1 BO3OEHACTBHE BPEIUTEIICH IPEBECUHBL
ITopouHble 0Gpa3oBaHUsl Ha CTBOJIE — 3TO B OCHOBHOM COEXHCTOCTE, CBUJIEBa-
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PaspsoeHve cTBona Pasproetwe cteona Kococnow us-3a 3a-
B cepe;:mye (BMﬂO- OT KOpH#, B TM. Kpy“MBaHKs CTBONA
ofipasHbi CTBON)  3aKOMEMMCTOCTL

Puc. 3.107. TTopoku o6pazoBanusi CTBONA

TOCTh, pe3KO€ UCKPUBJIEHHE CTBOJIA,
pasnBOeHUE CTBOJIA B CEPENUHE, Pa3-
JIBOEHME CTBOJIA OT KOPHSI, B TOM YUCIIE
3aKOMEMCTOCTh, KOCOCIIOM 13-3a 3aK-
pyunBanus creona (puc. 3.107). Ilpu
HepaBHOMEPHOM U 3KCUHEHTPUIHOM
cpese cTtBosa — puc. 3.108. [Tmnomare-
pHYajbl U3 TAKUX CTBOJIOB 4acTO UMEIOT
TTOHIDKEHHYIO IPOYHOCTE Ha n3rn6. OHu
TAKKe OYeHb CYUIEHO KOPOOSITCS M U3IH-
0atoTcst mpH CylIKe, Tak YTO OHHU UMEIOT
BEChbMa OrpaHUYeHHOE TIPUMEHEHHE.

TTopoku B CTPYKType IpeBeCHHBI —
3TO, HallpUMEp, IUIOTHOE MU MO-
KpacHeBIllee JlepeBO, KOJbLEBas U
SIIpoBasi Kopa a TaKXe 3Be3a4arhie
WM SApOBHIE TpEIMHbl X MyCcTOTa B
sope (cM. puc. 3.108).



Iopoxy, BbI3BaHHEIE BHEITHUMHA
BO3IEUCTBUSIMU, — 3TO NOBPEXICHUS
CTBONA U CJIEAYIOIIME 33 3TUM «O0BATIO~
BBIBaHUS» PAHHL, 4 TAKXKE BO3HUKHOBE-
HUE «<MOpO30060€B», 00YCIIOBIEHHbIX MO-
po3HbIMU TpenHamu (cM. puc. 3.108).

CMonsiHble TUH3bl YMEHBIIAIOT
IIEHHOCTH IPEBECUHEI, TaK KaK CMOJa
IpY HarpeBaHWM pa3sMsir4yaercsi U Bbl-
TeKaeT, HO TAKXE U TIOTOMY, 4TO MHCT-
PYMEHTHI IIpH 06paboTKe NpeBECHHH
npukieupaiorcs (puc. 3.109).

BetssiMut Wi cyubsiMM HA3bIBAIOT Ya-
CTH Jiepera, obpasyloliye ero Kpony. Cyd-
KH B KPYIJIOM IPEBECUHE M B IVJIOMaTepy-
ajax — 9TO YACTY CYYHCR, BKIIIOYEHHbLIE B
IpeBecHHy cTBoja (cm. puc. 3.109). Pa3-
JIMYAOT 3MOPOBBIE CYUKI 1 OOJILHBIE Cy4-
KU. 3/TOPOBBIE CYUKH CPOCIUCE C IpeBe-
cuHOM, GosbHEIE — B CONBIITMHCTBE CHU-
IST JOBOJILHO CBOGOAHO B JIpEBECHHE,
WMEIOT Y€PHBIN 1{BET WIA UMEIOT YepHBIi
obopnok. B 3aBucumMocti ot Ux (popMBI
pasNIyaloT Kpyriibie, OBaJbHBIE WIIH
KPBUIOOOPa3HbIE CYYKU.

TpemnHbl BO3HUKAIOT B OCHOB-
HOM H3-3a HENpodeCcCHUOHANLHOU
BAJIKU U TPaHCIIOPTHUPOBKY KPYyrioro
Jeca U U3-3a Helpo(deCcCHOHaILHOMR
CYLIKY KPYIJIOFO Jieca ¥ MujioMaTepy-
anmoB (cMm. pasn. 3.9.2.6).

3.9. Jllepeso

nepeynnomeHHaﬂ no-
KpacHeBILIas ApeBecHa
C TpelrHaMu B sape

SkcueHTque-
poct CKuiA pocT

ObeanosbiBanme BHyTpeHHMM

Mycrora & Appe

paHbl Mopo3oboit

Puc. 3.108. Ilopoku pocta

ggg;euumanbnblﬁ PapvanbHbmi cpes  Kpyrnbii cysok
O
\
OBarbHbIN Cy4oK Kprinoobpasublit  BoribHOM Cy4ok
CYUOK
CrMONsHbIE NWH3LI Cyukm

Puc. 3.109. CMonsHble JTMH3BI U CYYKH

B npesecune, yxxe ycTaHOBJIEHHOU B KOHCTPYKIIHSAX, OHU MOTYT OBITH OOyCIIOBJIE-
HbI OOJIBIIMMY HarpyskaMu. TpemuHbl OPOXOIAT, Kak IPaBUWIO, B HaIIPaBIEHUH BO-
JIOKOH, a TaKXe pPaaualbHO H BIOJNH FOAOBEIX KOJIEI].

KOHTPOJIbHLIE BOMNPOCHI

1. Kak MOXKHO OTIPENEINTh BIXKHOCTh APEBECUHEL?
Kaxkasi BIaXHOCTE IPEBECUHBI YCTAHABIUBACTCS TIPU CYIIKE Ha OTKPHITOM BO3IyXE
ipu TemMmeparype Bosnyxa B 15 °C u 50%-Hoii BIaxxHOCTH BO3MyXa?

o e

Kak Hano ckiaapBaTh B IITa0bEIM MYUIOMATEpHAIbI?
Kakune npeuMyinectBa UMeeT TEXHUYECKAs CYIIIKa APEBECHHbBI IO CPABHEHUIO C CylI-

KOI JIpEBECHHBI HA OTKPHITOM BO3J1yXxe?

et R ol

Kaxue BUIbI IpeBeCHHBI COEpKaT CMOITy?

Kakue npeuMyiecrpa M Kakue HEIOCTATKK UMEET ApeBeCHHa, coaepxKalias cMoiy?
Kakue mopoku ngpeBecuHbI BCTpeYaoTcsl B mpupone?

K cymiecTBytoiemMy 31aHUI0 HAZO0 MPUCTPOUTH OaTKkoH. Buibeprre nmoaXomsiuii Bu

IPEBECHHBL M OOOCHYITE Ballle permeHue.
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Puc.3.110. PaspyieHHOe Bpe-
IUTEASIMU KEpEBO
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Puc. 3.111. braronpusTHbIE yC-
JIOBUSI JUTST pOCTA TPUOKOB

Puc. 3.112. [IneteHre MANIEIUIBI
0enoil mopucToit ryoKu

3.9.6. Bpeoumeau dpesecunwt

Jlepeso MoXeT MOABEPrHyThCs aTake TPUOKOB MK Ha-
CEKOMBIX.

IMopaxenue ApeBECUHBl 3TUMU BPEAUTEISIMU B
OONBLIMHCTBE CIYYaeR — 3TO HE TOJIFKO MOPOK Kpaco-
ThI (BHEIIHEro BHAa), TaK KaK JIepeBo ITOUTH BCerma
TepseT B MPOYHOCTH MJIK Pa3pyIIaeTcs IO OJHOro pas-
noxenus (puc. 3.110).

3.9.6.1. ITpubku, paspymarowue opeéecuny

I'pubKu He MOTYT caMU BeipabaThiBaTh HEOOXOOMMbIE
U1 MX XU3HU BellleCTBa, TaK Kak OHU HE UMEIOT 3¢-
snieHoit uctebl (xnmopoduina). OHu MpUBSA3aHBL K
OpraHuYecKuM BelllecTBaM Apyrux pacreHuit. I'puod-
K¥ MOI'YT pa3BUBATRCS 0€3 COJTHEYHOIrO CBeTa, OJIHAKO
U1 UX pocTa TpeOyeTcs omnpeaeneHHas BIaXXHOCTb U
Teruio (puc. 3.111).

Y rpuGkoB pa3znuyaioT Copkr, U3 KOTOPHX OHU
BO3HUKAIOT, TUIOJIOBOE TEJIO, Iie o0pa3yloTcsl CIIopH,
U rpuOKoBoe TeJio. ITocieHYe aBa B GONBIINHCTBE CTY-
YaeB SBJISIOTCS KOXEOTOOHBMI 00pPa30BaHNAMU C
IETEHNEeM U3 KOPHENOMOOHBIX HUTEH U Ipsineit, Te-
TEeHWEM M3 MULEJUJILI, C IOMOIIEI0 KOTOpOil rpubKu
BBITSITUBAIOT NUTATEIRFHLIE BEIECTBA U3 aTAKOBAHHO-
ro pactenus (puc. 3.112).

I'pubku MoryT pa3pyliatk B KOHCTPYKIIHOHHOMN
IpeBecyHe LeJUono3y (KpacHas IJIeCeHb) VU JIUT-
HUH (6enas mieceHn). JlepeBo ¢ KpacHoi Him Oenoit
IUIECeHBIO UCIIONb30BaTh Hemb3sl. KpoMe Toro, rpu6-
KH MOTYT TopaxaTh IMOBAJEHHYIO, PACHIICHHYIO 1
rnepepaboTaHHYIO ApeBecuty. B mocnennem ciydae
3TO Ha3bIBaeTCsA NOMOBBLIMU I'pubKkamMu. OHU TaKxKe
paspyuaioT TUTHUH (6enas [ieceHb WU KOPPO3HOH-
Hasl IUIeceHb) WK HeJUTIoN03y (KopUuyHeBas Wid pas-
pyumTeIbHaA IJIECEHR).

MPUBKN HA NMOBAJNIEHHOM OEPEBE
1 NMUITOMATEPUAJIAX

PxagunHHAA CHENOCTH BCTpe4yaeTCs B OCHOBHOM Yy

cBexecpybneHnoi nuxtel. HeolrrykarypeHHBIE U CKIIagUpyIOIIKecs BO BIAXHBIX yC-
JIOBMSIX CTBOJIBI OCOOEHHO ITOJIBEPKEHBI 3TOl omacHOCTU. ['pubok, BBI3bLIBAIONIUI
PXaBUMHHYIO CIIEJIOCTh, Pa3NlardeT cHayaja KJIETOUHBIM COK, OTHAKO ITOpaXaeT TaK-
e CTeHKM KJIETOK M TeM CaMbIM YMEHBIIAET IPOYHOCTD AepeBa. PxaBumHHO-cnesnas
JpeBecrHa MOXET ITIPUMEHSITHCS TONBKO IJIS TeX CTPOUTENILHBIX KOHCTPYKIIMIA, KO-



TophIe He TOJBEePKEHB HAKA-
KUM OCOOBIM Harpy3Kam.

CunenonocHocTh 00pasy-
€TCs IpH MOPAXECHUH CHHEro
rpudka (puc. 3.113). O rmra-
€TCsI conepXKaHueM KJIETOK jie-
peBa. [ToaToMy OH, KaK nipaBu-
JIOo, Iopaxaet Goraryio Immra-
TeJIBHBIMHY BeliecTBaMM 3a00-
JIOHB CBEXEepacnIIeHHO Jipe-
BECHHBI, B OCHOBHOM COCHBIL.
BTOT rpHOOK Pa3sBUBAETCST OCO-
OeHHo TOra, Korna iepeBo Jjie-
XHUT CIHLIKOM JIOJTO B Kope
WK KOIJIa CBeXepacniIeHHBIE
TMTHJIOMATePHUATIEL Cpasy CKila-
IBIBAIOTCS B WUTa0ENb.

ITocuHeBliee JiepeBO He
TepsAeT HPOYHOCTb, OTHAKO JIeT-
KO mogBepraercs HamaaeHHIo
npyrux rpuokos. CuHeokpa-
IlIeHHBIe CJIOM MOTYT, B OCO-
OEeHHOCTH IIPU BLICOKOM BJIaXK-
HOCTY APEBECHHBL, OTOCIIATLCS
OT OCTAJIbHOM JipeBeCHHEL.

3anjecHeBenle BO3HUKAET
Ha CKJTaINpyeMbIX OpeBHaX IIPU
TMopaXeHn! pa3pylialouuMu
JIpeBecUHY IpubKaMu, KaK KO-
pHUYHeBaTOe U OeJjloBaToe MAT-
HYCTOe U3MEHeHHe 1[BeTa 3a00-
JIOHH B JINCTBEHHBIX ITOPOIaX, B
0OCOOEHHOCTH y KpacHOTo OyKa.
IIpoyHoCTE mEpeBa npu 3TOM
YMEHBIAETCH.

AOMOBBIE PUBKIN

Camplif onacHsblil rpuo,
KOTOPBIA MOXET paspyIlUTh
JIPEBECHHY «B fieJie», 3TO H0-
moBas ry0ka HacTosmas
(cm. puc. 3.113). O mopaxa-
€T MpPeUMYyLIeCTBEHHO XBO¥-
HyI0 ApeBecuny. OnHako oH
JMIOOUT MOYTH BCe MAaTepUAIIHL,

3.9. Jlepeso

CuHuiA rpubok

Puc. 3.113. I'pubku ¥ BHA NMOBPEXACHUIA
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coiepKalle NeJUoiosy, 3a HCKII0YEeHNeM JIPEBECHHE sipa Jiyba, 1 3a KOPOTKOE Bpe-
MsI TIpEBPAIIAET MX B CTPYKTYDHI, paciaiaioliuecst Ha KyCOYKH.

Cropb! TyOKI IOMOBOIi pacIipoCTPAHSIIOTCS. B OCHOBHOM BeTpoM. J{11s1 nx pasButTus
MM HEOOXOIUMO MHOTO BJIATH, IOCTATOYHO TeIUIa M 3aCTOMHBIN Bo3ayX (cMm. puc. 3.111).
Ecnu xoHcTpykuMs 3apaxeHa, To TPUOOK MOXET ObITh O4€HE XUBYyYnM. B 3TOM Cityyae
OH MOXKEeT B TeYeHUE JOJIroro BpeMeHH NePEHOCUTD OTCYTCTBHE NTUTAHMUS, BIATH U TETJA
¥ naxe BbipabaTblBaTh COOCTBEHHYIO, HEOOXOAUMYIO eMy IS pa3BUTHs BIAry W Te€M
CaMBIM paCHpoCTPaHsATRECS Ha CyXyio IpesecHHy. Kpome Toro, oH B COCTOSIHUU IPOHU-
KaTk CKBO3b KIIaJIKy. BeICOKHE TemmepaTypel ero youpaior.

H3-3a onacHocTy ryOKU JOMOBOM MOCIIe HAMageHuss HeoOXOAMMO IPUHUMATh LU~
poKue canupyonye Meponpustys. Ciofia OTHOCATCS pa3dbopKa 1 CKUTAHUE TIOpakeH-
HO sipeBecuHbI, 0THEBad 06paboTKa KaMeHHOM KJIaKH, a TaKKe AU THHE IIPOITUTKU.

Menee ormacHbie BUIbl JOMOBHIX IPHOKOB — 3TO OJIBATIEHAS T'yOKa MM 6OpoaaB-
yaTasti rybKa, Oenast mopyicrasi ryoKa M €JIOUHBIA JIMcToBUK. [Jist MX pa3sBUTHS UM HEOD-
XOIUMO BCErha o4eHk chipoe AepeBo (Cm. puc. 3.110 1 3.111).

3.9.6.2. Paspywarowue dpegecuny HaceKkombie

Paspymatonpe npeBeCHHy HACEKOMBIE — 3TO pa3jivuHbIe BUIB 6a004yek, XXYIKOB U
oc. OHY MOXMpPAIOT 3apaXeHHOe AepeBO H MENIAIOT €r0 POCTY, YMEHBIIAKOT TEXHUYEC-
KYIO IIEHHOCTh IPEeBECHHEI WK TOMHOCTEIO ee padpymaipT. Cpenn 6abodyek 310 X
TYCCHHI[bI, KOTOPHIE BBI3BIBAIOT IOBPEXICHMS, Y XYYKOB 1 OC — JIMYMHKM (KyKOJI-
k¥). JIpeBecHBIC Tapa3UThl, KOTOpHIE HAMAAAIOT Ha pacTylllue NepeBbs, 3TO APEeBECHbBIE
WM JieCHBIE mapasuTel. K HUM OTHOCSTCSA, HAaIIpUMeEpP, COCHOBBIE LIEIKONIPSIIEI, KOPO-
ebl U mpesecHble ochl. OUeHb BaXXHO 3HATH APEBECHBIX 1apa3uToB U 00yCcIIOBIEHHbBIE
UMY TTOBPEXICHHUS B CKIlagupyeMoil Win o6pabaTeiBaeMOi TpeBECUHE.

JlpoBoceK nomoBol IUIMHOH! 10 22 MM CYMTAETCS CAMBIM OITACHBIM BpEAUTENEM I
cTpouTtesibHO npeBecuHbl (puc. 3.114). CaMka 3T0ro xyka orkjiansBaeT okono 200
SIMIIT TIpENMYIIIECTBEHHO B TOHKME TPEIMHBI XBOKMHOI IpeBeCHHBI, HAITpUMED B CTPO-
HIax Kpeliy. M3 sun pa3BUBaloTcst KYKOJIKY € TeJIOM, YTOHYCHHBIM C3anu. Bapocisie
KYKOJIKMA IMeIOT JUTHHY oT 15 1o 30 M. 1151 ux pasBATIA MM HEOOXOIUMO B OONBIIITH-
CTBe Cly4aeB OT 3 JIo 5 yner, MpKU MAJIOM COAEPXAHUK OeNKa B IIPEBECHHE 3TOT CpOK
MOXeT OBbITh 3HAYNTEIHLHO JOJbIIIe. [1pn 3T0M OHY pa3iaraioT 3a00IOHHYIO IPEBECHHY
TIOJTHOCTLIO U ITOBPEXIAIOT TAKKE 3pENYIO IPEBECUHY, XOTS M OCTABISIIOT HETPOHYTHIM
TOHKMI HapyXHbIiA ciioil. [TpH 3TOM MOopakeHUe MOXET ObITh 3aMETHBIM YacTO TOJIHKO
O BBUIETHHM oTBepcTAM. OHU OBaJbHBIE, B OOJMBIIMHCTBE CJIy4aeB oOTpenaHHbIe,
uMeroT mamMetp ot 5 no 10 mm.

3 MHOruX BHIOB I'PHI3YIINX WIK IPOOSINUX XKYIKOB CAMBIM ONMACHBIM SIBJISIET-
¢ KYK-TpbI3yH 00ObIKHOBEHHBIH pasmMepoM oT 3 Jio 5 mm (cm. puc. 3.114). Ero moxHo
HaWTU B JINCTBEHHBIX M XBOMHLIX MOPOJax IepeBheB, OAHAKO, B OGOJNBIITMHCTBE CITy-
JaeB — B 3a60ji0HU. Ero 3arHyTras KyKoJKa, rmoXoxas Ha JHYUHKY MalCKoro Xyka,
JIHOM 4—6 MM, Ha3bIBaeTCs B HapoJie MAJIEHBKHUM ApeBECHBIM YEPBEM, a ITOpaXKeH-
Has gpeBecHHa — YEPBOTOYECHHOM.

To, uTo camka XyKa oTknansisaeT a0 50 suI| Y KyKOJIKaM JIJIst MX pa3BUTHsI TpeOy-
ercs oT 2 Jio 8 yer, BhI3bIBACT GONbLION yllieps. 3apaxkeHue XYJKOM y3HAIOT 110 MHO-
UM MAaJIEHBKUM KPYTJIbIM JHPOYKAM JITaMETPOM OKOJIO 2 MM, @ TAKXE 110 MHOTHM



KYYKaM OYE€Hb TOHKOM ApeBec-
HOM MYKU, KOTOpPAasi Iipu CO-
TPSICEHUSIX BBIBAJIMBACTCA U3
3TUX AbIpoYeK. OOCBIYHBIN
IpeBOTOYECL] pa3pyllacT B OC-
HOBHOM JIepeBO MeOenu u
BHYTPEHHEH OTLENKU, KOTO-
phHi¢ JOCTATOYHO BJIAXHBI U
Ooratsl cofiepkKaHueM OeJiKa.

K 3a060JI0HHBIM XyYKam
pasMepoM 3—6 MM OTHOCSITCSI
pacnipoctpaHeHHBIE B ['epma-
HUM NMAPKETHbIE KYYKH U BBO-
3MMbIe C UMITOPTHOM JIpeBec-
HOUl KOpUYHeBbIe 3200J0HHbIE
Kyuku (cMm. puc. 3.114). OHu
HanajgamT, Kak MMPaBIio, HA
3200JIOHHYIO IPEBECUHY JTU-
CTBEHHBIX I10POJ, B OCOOEHHO-
CTU HEEBPOITCYICKUX JIMCTBCH-
HbeIX nopon. Espomneiickue
XBOMHBIEC MTOPOOB MU HE TO-
Bpexpnatorces. Kykonku no Be-
JUYKHe U (HOpPME CPABHUMEL C
KYKOJIKAMHM XYKa-Irphi3yHa
(apeBotouria). OHu pasrpbiza-
I0T IEPEBO B HAIlPaBICHUU
IPEBECHBIX BOJIOKOH U 3aI1oJi-
HSIOT POACNaHHbIC KaHATBI
IpesecHoli Mykoii. [losTomy
YacTo TPYLHO OOHAPYXKUTE 3a-
paxeHue. [locse neprona paz-
BUTHS ITPOIOJKUTENBHOCTBIO
4—18 MecsmieB XKyK ITOKHAACT
IPEBECHHY Yepe3 KpyIioe OT-
BEPCTUE TUaMeTpOM 1—1,5 mMm.
BcnencTBrie KOpOTKOTO II€py-
OJla pasBUTHS U ITOTOMY, YTO
OH HamagacT Ha APEBCCHHY
C HeOOJNBIIOKM BIAXHOCTHIO,
3a00JIOHHBIN XYy4EK MOXET
O4YeHb OBICTPO pacHpocTpa-
HSITBCSI.

Kpyraplnii XyK pazMmepom
13 MM (cMHUIA KPYTHbIA XKYK,

3.9. Jepeso \J

(yBenuueHo)

[peBecnHasn oca (yMeHbILEHO)

Hacexkombie n nx KYKONKW, a Takoke BU ﬂOBpQKﬂEHVIﬁ

Puc. 3.114. Hacexomble, pa3pylualolme IpEBECHY
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¢

KPYTIJIBIH XYK, U3MEHSIOIIMIICS) TIOPAaXXaeT B OCHOBHOM
CBEXECpYOJIEHHBIE HEOIKYPEHHBIE CTBOJIBI XBOWHBIX
IIEPEBBEB, PEXE JIMCTBEHHBIX IepeBLEB (puc. 3.115). Ky-
KOJIKY Pa3BUBAIOTCSI MEXTY KOPOH 1 3a00JIOHBIO, Kyfia
OHU BHEIPSIIOTCS TOJBKO JIISL OKYKITUBAHS B BUIE KT~
HBEB HA HECKOJIBKO caHTEMETpoB. CTapoe, CKIIamupo-
BaHHOE JEPEBO 3TUM XYUKOM He Tiopaxaercst. Tak Kak
Pa3BUTUE KYKOJIKHU IIPOVICXOOUT B TEUCHVE MHOTHX JIET,
TO HAXOIAT CBEXHUE BBUIETHBIE OTBEPCTHS U B IEPEBE,
YCTAHOBJIECHHOM B KOHCTPYKIUW UM OTIOEIKY. DTU
BBUIETHEIE OTBEPCTHS MMEIOT IJIAIKME Kpasi, OBATHHYIO
¢hopMy U UMEIOT UaMeTp OT 4 1o 6 MM.

Menee omacHoOM gBJsIeTCs ApeBecHan 0ca, nMeroilias pasMephl or 50 mo 55 MM, Tak
KaK OHA IOpaxa€eT TOJBKO PACTYIIME XBOWHBIE NIEPEBbS WU CBEXECPYDIEHHBIE CTBOJBI
(cM. puc. 3.114). Ee Kpymibie BLUIETHBIE OTBEPCTHS UMEIOT TuameTp ot 4 o 7 mm. Ipo-
TOYEHHBIE KYKOJIKaMHU KaHAJIBI IUIOTHO 3aIIOIHEHBI APEBECHOM MYKOI. Tak Kak KyKoJ-
KaM JUTSI MX [IPEBPAIIEHHS B OCY TpeOyeTCsl OT IBYX JIO YETHIPEX JIET, TO MOXET CITyINTh-
Cs, YTO OCA BBUIETAET YK€ B TIOBAJICHHOM, PACIIIJIEHHOM M ITEpEPabOTaHHOM EPEBE.
IToBpexneHns 4acTo BO3HUKAIOT €IIIE K M3-3a TOTO, YTO ITU BPEAUTENIN YaCTO TIPOTPHI-
3QJ0T KaHAJIBI M TIPU 3TOM PaspyllaioT OTHEIKY IT0Ja U TUAPOU3ONISIIMOHHBII KOBED.

Puc. 3.115. KykoJika 1 XyK CH-
HEro KpyTioro XyJuKa

KOHTPOIbHBLIE BOIMNPOCHI

1. Kakue Bumb! BpeguTelieil ApeBECHHBI BBl 3HAETE?

2. INoyemy rpubBl OPHEHTHPOBAHEI HA OpraHMYEeCKHe BENIECTBA IPYTUX PACTCHUIA?

3. Kakoili By ApeBECUHBl OCOGEHHO MOPAXAETCSI KPACHOIIOJOCHOCTBHIO?

4. Kakwue orpaHuyY€Hus CYIIECTBYIOT IIpU MPAMEHEHM CUHEITOJIOCHOM U 3aIuieCHEBENION
JPEBECUHBI?

5. Kakumy MeponpusTUaMU OOPIOTCS C JOMOBOI T'yOKO# OOBIKHOBEHHON?

6. Kakwe BaxHEIIKE paspymaoililie qpeBECIHY HACEKOMBIE B CKJIaIypyeMOii 1 UCIIOIb-
30BaHHO¥ JPEBECHHE BAM U3BECTHBI?

7. TNoYyeMy OpOBOCEK NOMOBOH CUMTAETCSI CaMbIM ONIACHBIM BPEIUTEIEM B IPEBECUHE,
HCTIONTb30BAHHOM B KOHCTPYKIIMSX U OTHEJIKE?

8. Kak ompepenutb 3apaxeHUe KpYIIBIM XydKOoM?

9. O6BACHUTE, MOYEMY 3apaXeHHOE APEBECHOMN OCOit
JIEPEBO MOXHO €I1I€ UCIOIb30BATH?

| 3awwura apesecHHbI J

] 3.9.7. 3awuma dpesecunvt

lMoxapo3atiura

3auuta or rpubkos
W HACEKOMBIX

MNpeaynpems-
TenoHas

l Bopk6a

P(mnmecxa;l l?pomenbuan l

Puc. 3.116. Buner 3amumThI jipe-

BECUHBI

MeponpusiTys, 3aIUIaIoNIIe IEPEBO WIN IPEBECHEIC
MaTepualbl OT pa3pylUICHUS IPUOKAMU B HACEKOMBI-
MU, HA3BIBAIOT 3aIWTON ApeBecuHEL. I1pu 3TOM pa3-
JIMYAYOT 3aITUTY APEBECUHBI OT ITOPaXeHUs U OOPEOY €
BpEIUTEISAMHU ¥ TIOCIECAYIOUIYIO 3AUTY VK€ MOPAXKEH-
HOI1 IpeBecnHH (puc. 3.116).

MepornpusTisi, KOTOPEIE OrPaHAYMBAIOT WIA Mpe-
MSITCTBYIOT BOCIUIAMEHEHHIO Y TOPEHUIO IPEBECUHBL U
IPEBECHBIX MATEPUAIOB, HA3EIBAIOT MOXAPO3alATOMH.
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3.9.7.1. Ilpedynpedumenvras 3auuma opeeecumn

3anmTa IpeBECUHBI, KOTOpAs MPEIOTBPAIACT 3apakKCHNE ICPEBA MU APEBECHBIX Ma-
TEPUAJIOB WM, COOTBETCTBEHHO, NPEAYIPEXIAET €r0, HA3HIBAETCS MPEAYIIPEAUTEN b~
HOI 3alMTHOM JpeBeCUHB. BaxHeimumu npenynpenuTeIbHBIMU MEPOTIPUSATUSIMH
HapsAy C MPpaBUIbHBIM BEIOOPOM ITOPOJIBL APEBECUHBI, €€ CYIITKO ¥ TTPaBUJIbHBIM CKJla-
nupoBanuem (cM. pasz. 3.9.3.3 u 3.9.3.4) smusiioTcs TpaBIIIBHOE YCTPORCTBO KOHCT-
PYKIMI U OONULIOBKU U3 IEPEBA U IPEBECHBIX MAaTEPUANOB, a TAKXE NMPUMEHEHUE
CPEICTB 3aIINTH TPEBECUHBI.

NPEOYMNPEOUTENBHASA 3AILNTA APEBECUHGI
C NOMOLULIO CTPOUTESNLHLIX MEPOMNPUATUIA

IMpenytpennrenbHas 3alInTa JPEBECUHBI CTPOU-
TEABHRIMHM METOHAMH 3aKTIOYAETCS MPEXAE BCETO B
MPUMEHEHNHU JIEPEBA, KOTOPOE SIBJISIETCSI 3TOPOBHIM,
CBOOOTHBIM OT KOPHBI M JIBIKA, 4 TAKKE TOCTATOYHO Cy-
xuM. Kpome Toro, s 3allIMThl OT HAITAAEHUST BpEeIU-
TeNel He0OXOIMMO UCKIIIOYNTEH C TTOMOIIBIO COOTBET-
CTBYIOIIIMX KOHCTPYKTUBHBIX MEPOIIPUSITUIA TTO30HEN-
11Iee 3aMaYUBaAHUE. DTO IOCTUTACTCSI, €CITN UCKITIOYNTD
JOCTYI BJIard WM O0GeCIeyuTh OBICTPHIN OTBOI BOIbI
¥ BBICHIXaHUE KOHCTPYKIIHU.

Ecnu nepepo MpUMEHSAETCS CHAPYKH, TO OHO HOJDK~
HO OBITh 3aIUIIEHO OT HOXIA. JloCTaTOYHEI GOMBIITE
BBRIHOCH! KADHU30B KPBIII, TIOKOJH «BITOAPEIKY» M ME-
PEKPBITHS CUJIBHO BIUTHIBAIOLIMX TOPIIOB, HAIIPUMED B
TOPIAX CTPOUTENILHBIX HOT' WM OOPELIETKI KPOBJIU SIB-
JISTIOTCST HEOOXOAMMbIMY MeponpustisamMu (puc. 3.117).

JUIs 3aIUTBL OT HOXAEBBIX OPBI3r PACCTOSIHUE OT 3€M- (l: ';%H?;;L'piﬁz;piggg g:g;
JIN IO IATHL CTOJI0A U3 IEpeBa MOJIKHO COCTABISTH HE TIpocnotiKod 3a HAPYKHOM 06
menee 30 cm (puc. 3.118). Ecim 3amura OT JOXAEBOM  mmBKOM nockamu (BaroHKoi)

BOJIBI HEBO3MOXHAa, HEOOXOIUMO BEIOpATh CIIOCOOBI
CTPOMTENBCTBA, TIPU KOTOPBIX Boa MoOIJIa OBl MOJ-
HOCTEIO U OBICTPO YIAISATECS. BTO TOCTUTAECTCS, HATIPH -
MEp, C IOMOIIBIO COOTBETCTBYIONINX Mpodueit, a Tak- -]
K€ CKOWUIEHHBIX HUZKHUX KPOMOK B HapyXHOI 0OJM-
1noBke (cM. puc. 3.117) ¥ KanenpbHUKOB y BEICTYIIAI0-
IIIUX JEPEBSIHHBIX CTPOMUTEJIbHBIX IETAJICH. Eont

Ecnu nepeBstHHBIE reTaH, ITOABEPKEHHBIC BO3ICI- Gnpres o
CTBUIO TOXK 51, OKpall€Hbl KPACKOM, TO CIIEAYET IPUME- f‘\t I3 . Eg‘;;gg"”“a“
HSITBb TOJIBKO CPEICTBa, KOTOPEE HE 3all€yaThBAIOT |
MOPBL. DTU HE3aneYaThIBAIOIIHE TTOPbl KPACKH TI03BO-
JISIYOT IIPOHMKAIOHIEN BJIare UCIIapsSThCS U3 IPEBECUHEL.

Jl7st Toro YTOOB MCKIIIOYNUTE TTOMagaHue CTPON-
TeJIbHOM BJIArU M3 KJIAIKXA 1 OETOHA, HEOOXOIMMO MO pye. 3.118. Oropa cToliKu, 3a-
IEPEBSIHHBIMM IETANIIMY YCTPAUBATh TOPU3OHTAIBHBIE  [MUIEHHAST OT OPHIr JOXIA
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Puc. 3.119. Onmpanue 6aiku Ha
KUPIHUYHYIO CTCHY

CrpoutensHas 3awwra fipese-
CWHBI — 3TO 3alUUTa OT Bnax-
HOCTU C NMOMOLLbIO:

VCTONL30BaHUs Cyxoro fie-
pesa;

3awWumThl OT 0CAOKOB U 6pLI3T
OOXAA, @ TaKxXe OT Kanun-
nApHOWN BRnaru;

nsbexaHve BbinafeHna KOH-
OeHcara;

AOCTATOMHON BEHTUNSLMUK
fepeBaHHbIX aeTanen

TUIPOU3ONISIIIMOHHEBIE ciou (cM. puc. 3.117). I1potus
TIOTHUMAIOIIEHCS 110 KAITWLISPAaM CTPOUTEJIbHOM BJla-
I'Y TIOJ, ONOPHBIMU YacTsIMU OaJIOK MOAXOMSIT TAKUE
TUZPOUIONSITMOHHBIE MaTepUaITHl, KaK, HallpuMep,
OUTYMHBIC PYJIOHHBIE MaTepuasisl. Kpome Toro, 6an-
KW JIOJIKHBI B TOPHEBOU 4acTU ¥ ¢ OOKOB Ha OIope
HMMETH PACCTOSIHUE 1O KJIAIKU HE MEHEE 2 CM, JIJIsI TOTO
9TOOBI OIOPHAS YacTh 0AJIK1 XOPOIIO OMBIBAIACH BO3-
JIyXOM. DTH IMPOMEXYTKHM HU B KOEM CITy4ae HEMB3s 38~
MOJHSTE pacTBopoM (puc. 3.119). YtoOwl Ha Topie Oa-
K1 He ObLIO MOCTHKA XOJIOAA U MO3TOMY BBHINANEHMS
KOHJIEHCAaTa, MOXET IMOTPEOOBATECSI TOMOTHUTENbHAS
Termonsonsinysl. B kpelax u ¢dacamax ¢ MOMOIIBIO
BEHTILISIIIMOHHON TIPOCHOMKN MOXHO YIAJIATh BbIIA-
nJaroruuit koHaeHeat (1. 11, pazg. 15.4.5).

MPEOYTNPEAUTENBLHAA SAINTA OPEBECKHbI
C NOMOLLBIO XMMWNHECKKMX 3ALLNTHBIX CPEACTB

CornacHo DIN 68800 nepeBsiHHbIC KOHCTPYKIIUH,
OT KOTOPhIX 38BUCHT MPOYHOCTH W YCTOMYMBOCTD 3/1a-~
HUSI M KOTOPBIE MOJBEPTAIOTCST OCOOOI OMIACHOCTH YB-
JTAXKHEHWST, HEOOXOOMUMO B JOIOJHEHYE K CTPOUTENb-
HBIM MEPOIPUSITHAM 3aIUINATE C TOMOLLIBIO XUMUYEC-
KUX CPENCTB 3aIMThHI ApeBeCHHb. K KOHCTPYKISIM,
TIOIBEPratoIIMMCsT 0COOOI OTITACHOCTI, OTHOCSITCS, Ha-
IpUMEp, KOHCTPYKIIMH, PACTIOJIOKEHHBIE BO BHEITHIX
30HAX ¥ BO BIAXHBIX oMenieHusx. ITo obnactu nipu-
MEHEHUS] M, COOTBETCTBEHHO, M0 BEJIMYMHE OMACHOCTH

KOHCTPYKIIMY TIOAPA3JEISIIOTCST Ha KJ1accH oracHocty ot 0 o 4. IList Hux ycraHaBim -
BAIOTCS TPEOOBaHUs K CPEeICTBAM 3alUThHI ApeBecuHbl (Tabn. 3.42). lepeBstHHEBIE KOH-
CTPYKIIVN U IETAIU, IOIBEPKEHHBIE BO3ACHCTBUIO OCAAKOB, OPBI3T JOXK I U T.II., OT-
HOCSITCS K KyaccaM onacHocTu 3 1 4. KoHCTpyKIIHM, HE MONBEPXKEHHBIE STUM BO3IE-
CTBUSIM, OTHOCATCS K KJiaccam ot 0 o 2.

JlepeBo, UCHOJIB3YEMOE BHYTPHU U IMOCTOSIHHO OCTAIOLLIEECS] CYXUM, [IPU ONpPEIe-
JIEHHBIX YCJIOBUSIX OTHOCHMTCS K Kjaccy omacHoctu 0 (cMm. tabn. 3.42). Jinst sToro

Iv
P
w

[evicTBEHHOCTL CPepcTB MO 3awmTe ApeBECHHBI MPOTUB PaspyllaloLx AEpeBO HACEKO-
MbIX U FpuBKOB B KpaTKo# thopme 0B6o3Ha4uaeTcsl 3HakaMu UCTbITaHUIA:

— [eiiCTBYET Mo NpefyrpexneHuio 3apadkeHns HACEKOMBIMMU;
— [edicTBYET Mo NpenynpexpeHyio 3apaxeHus rpubkamy;

— TaKke v gnf fepesa, NOBPEXASHHOIO 3aMOPaXkUBaHMIo Y OTTaNBAHNIO
(BLIBETPMBAHUIO), OQHAKO HE MPpU MOCTOSIHHOM KOHTaKTe ¢ 3emnel 1 BORoW;

— TakXe W AnA gepesa, NoBPeXAEHHOMO 3KCTPeMalibHEIM BO3[ENCTBMEM
(Mp¥ MOCTOAHHOM KOHTaKTe C 3emMneil W/vnu ¢ Bopow, a TakXe npu 3anonHe-
HUM FpA3bI0 TPELWVH U LBOBY)
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Tabnuua 3.42. NpyMeHeHWe M OENCTBEHHOCTL CPEACTB 3aWWTHl OPEBECUHbL

Tpebyemuie
Knacc TpeboraHus 3HaKy UcnLITaHnii
onac- QO6nacTtv npyuMeHeHus K CpencTBam salurel NS HeCYLMX
HOCTH OpeBecuHH CTPOUTENBHLIX

KOHCTPYKLWiA

MNomewyeHnst C OBLIYHBLIM XUNBIM MUKPOKIMMATOM:
0 fAepeBsiHHbIe KOHCTPYKLUMUM MOKPbITHI OBNULIOBKO Unn
MOTYT KOHTPOMMPOBATLCH M3 MNOMELLeHUS

He tpebyeTcs HMKakux 3alMTHBIX MeponpusiTuiz

BryTpeHHUe cTpouTenbHble KOHCTPYKLUUN (KOHCTPYK-
UMY KpbILL, MeXAY3TaXKHbIX NepeKpbITuil, BHYTPeH-

1 HUX CTEH) U KOHCTPYKLIMW C aHanornyHLIMy Bo3fei-
CTBUSIMM, CPEOHSAs OTHOCHTENBHANA BMNaXKHOCTE BO3-

nyxa < 70%

MpegynpenntensHas sawura
NpOTUE HACEKOMbIX BpeauTenen

BHyTpeHH1e cTpouTenbHbIe KOHCTPYKUMU NpYU OTHOCU-
TENbHOW ENaXKHOCTY BO3fyxa > 70%, BHyTpeHHVe

2 KOHCTPYKUWM (B OYLLEBLIX) QOMKHLI BbITh MOKPLITHI
BOAOOTTANKNBAIOWMM NOKpbITUeM. HapyXHble KoHCT-
PYKLIW NPyt OTCYTCTBUM HENOCPEACTBEHHBLIX MNOroAHLIX
BO3eiCTBUiA

MpenynpenurentHas sawurta ot
HaCeKOMbIX BpeauTenei, v, P
3aumTa ot rpubkos

MpepynpeputentHas 3awura or

HapyHbi€ CTPOUTENBHLIE KOHCTPYKLUMM 63 HENoC- | HACEKOMBIX BpeguTened, aaLyy-

3 PEOCTEEHHOrO KOHTAKTa C 3eMNeit 1 BOOO#, BHYTPEH- | Ta OT rpUBKOB, YCTONYUEOCTL v, P, W
HUE KOHCTPYKLMK B MOKPBIX MOMELLEHUAX nNpoTVB BO3[EeCTBUS 3amopa-
XKUBEHWUA U OTTaVBaHWA
MNpegynpennTensHas sawura ot
HACEeKOMbIX EpeavTenei, sawm-
4 HepeBsaHHLIE feTany, Metowye NoCTOAHHLIA KOHTaKT | Ta NPOTUB rpubKOB, YCTONYM- Iv, Pk W, E

€ 3emnieil Wunm ¢ npecHo# BoAoiA BOCTL MPOTVB BO3HEWCTBUR
3amMOpaxiBaHnsi ¥ oTTanBaHws,

YCTOMHUBOCTb NPOTUB rHUEHUs!

JIE€pPEBa He TPEOYETCS MPEIYIIPEAUTENbHOM XMMAYECKON 3ammThl. [Ipu mpnMeHe-
HHUH Majio3a00JIOHHON UM 0€33a00JJ0HHOI PEBECUHLBI IIBETHOTO Sipa OONBIION
gonroseyHocTy (M. pasfl. 3.9.2.1) 3To Takxe SIBISIETCSI CITPABEIIMBBIM, TAXE €CINU
KOHCTPYKIIMM BCIEICTBUE UX 00JACTH MPUMEHEHUS TOIKHB! OBITh OTHECCHBI K KJ1aC-
¢y omacHocTy 3 nam 4.

CpenctBa IUisl 3alUUTH IPEBECUHBI MOAPA3NEISIIOT B OCHOBHOM Ha BONOPACTBOPU-
MBI€ COJIY 1 HA MOCTABJISIEMbIE€ TOTOBBIMU K MMPUMEHEHUIO COAEPXKAIME PACTBOPUTENM
WM MacligHbIe CPEICTRA 3alUTHl ApeBecuHrl (Tabu. 3.43).

3ainuTa JPpEBECUHBI 33 BUCHT OT IJ1y-
OMHBI MPOIMUTKH 3aIIUTHBIM CPEICTBOM.

Tabnuua 3.43. Cpefcrea 3aluThl ApeBeCHHb

Butiti BopnopacTeopu- MacnsiHbie

Pasznugaror NOBEPXHOCTHYIO 3AINHUTY, A Mble Conu cpencTaa
KpPAacBY10 3aIMUTY C rJIYﬁHHOﬁ TIIPOHMKA- O6nactu CouHasn, ceexas, | Cyxast unu nony-
NpUMEHEHUS ENaXKHAA ¥ Nnony- | cyxas ApeBecuHa

HHS HECKOJIBKO MUJUTMMETPOB, a TaKXKe
LIYOOKYIO 3aIMUTy C DIyOMHOM mpomuT-
k1 He MeHee 10 mM. T1pu noamoii 3amure
BCE MOIIEPEYHOE CEYECHUE MEPEBA, 4 B CITY-
Yae NBETHOIO AOpa — IO MEHBILEH Mepe
3a00JIOHB TOJKHBI OBITH ITPOIMTATAHEI 3a-
IUTHBIM cpencTtBoM (puc. 3.120).
HocTuraemas riy0oMHA TPOMUTKHI
3aBWICUT OT IMOPOIbI APEBECUHBI U 3aBU-
CSIIIEH OT HEE CTOCOOHOCTH K MNPOIUT-

cyxas opeeecuHa

[eiictBUe Ha gpy-| MoryT Bo3peii-
rve CTpouTenb- CTBOBaTh Ha Me-
Hble Marepvansl | Tannel ¥ CTEKNO

MoryT pacTteo-
PATb NNACTUKU

BripbickyBaHue LWNpULoM, pacnkine-
HUe NynbLEep13aTopoM, NPONUTKa
TEKYLIUM COCTAaBOM (BO3MOXHO TOMNb-
Cnocob KO B CTalMOHAPHLIX YCTAHOBKAX);

BHECEHUs
HaHeceHne KnCTLio, NorpyxeHve,

NPOMUTKA B BAHHE;

B KOTre Nof AaBneHveM, npu nepe-
MEHHOM JaBneHun U BakyyMHas
nponmTka
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K€, BIAXXHOCTU IPEBECHUHEBI U OT CIIOCO-
6a mponuTku (cM. Tabi. 3.43). TpeOye-
Masl Ul JAHHOI'O KJ1acca ONMacHOCTU
INyOHHa TTPONMUTKH TOIDKHA oDecieyn-
BaTbCS BEIDOPOM COOTBETCTBYIOLIETO
CPEACTBA 3AIUTH APEBECUHBI U CITOCO-
oom mporuTku. CTpOUTENbHBIE KOHCT-
et L L L pyKiuu 4 Kjacca onacHOCTH MO3TOMY
FloBepXHOCTHaA 3atmTa Bokosas zaumra MOJDKHBI BCEria UMETh TIONHYIO 3alln-
Ty 3a CYET MPONUTKM MO JABIEHUEM.
Eciu B IEpEBSIHHBIX 3JIEMEHTax 0e3
MOJTHOM 3aIUTH] MOSBIISIIOTCST TPEHI-
HBl YCYIIKH, TO JOJIXHA MOCHEIOBATDH
JOMONHATENbHASA NPOMUTKA. DTO TaK-
X€ TpeOyeTcsl, KOorna 3allnII€HHYIO
JIPEBECUHY MPUXOAUTCS JOTTOTHUTEI b-
HO 00pabaThIBATh.

B TpymHOIpOTTUTHEIBAEMBIX TIOPOIAX
IIEPEBBEB, KaK, HATIPUMED, ITNUXTA W JIyT-
Puc. 3.120. Baecenyie XuMIMECKUX CPENCTB 3a- et & TdiSee B LijioMarspialiat, B
LLIATET APEBECHHET KOTOPBIX BUIIHO SIIPO U CHIENas OpeBe-

cHHa, MeNecoo0pa3Ho TPOVIBOIUTH ME~
XaHUYECKYIO MPpEeNBapUTENbHYI0 00paboTKy (rmepdopaiuio). BtuM gocruraercs 6016~
IIUHA MPUEM 3AIIUTHOTO CPEACTBA APEBECHHON U OoNbINas ITyOUHA MPOHUKAHUSL, a
Taxxe 0oyee paBHOMEPHOE PACTIPENENICHUE CPEICTBA 3ALIUTHI IPEBECUHBL

XVMUYECKHE CPEACTBA 3ANTHI JPEBECHHEI, HA3BIBAEMBIEC TAKKE CPEACTBAMM IMPO-
TIWTKY, CONEPXKAT OMOIMTHBIE BENIECTBA, T.€. OHU ACHCTBYIOT KaK SIIbl, IEHCTBYIOIIVE
PV COMPUKOCHOBEHUY C HACEKOMEIMH, TTPU JHIXaHUY HACEKOMBIX WIN IPY MTOXWpPa-
HUM IPOIUTAHHON S10M JIPEBECUHBI.

INosToMy MOTYT IPMMEHSITHCS TONBKO TAKKE 3aIIUTHBIE CPEACTBA, KOTOPHIE UMEIOT
OOLIMIA TOITyCK CTPOUTENBHOTO Haji30opa oT MIHCTUTYTa CTPOUTENBHOM TeXHUKA B bep-
JuHE. DTOT JOMYCK CTABUT YCIIOBHEM, YTO IEHCTBEHHOCTE CPEICTBA 3aIIHTHI APEBECUHbI
JOJKHA OBITh YIOCTOBEPEHA GIOPO MO MCTBITAHMSIM MaTepuaioB. Kpome Toro, 6ezomac-
HOCTb JUUTSI 3MOPOBBSI TIPY IIPUMEHEHUH B
] ] 3uak raqectsa RAL COOTBETCTBHU C YKA3aHMSIMH LOJDKHA

OBITH yIocToBepeHa DeepaabHbiM GIOpO
' ‘ 32IUTHI 310POBbs NOTpedNTEEH U BEeTe-
PUHAPHOM MeJULMHbI, a OGE30MaCHOCTD
JUTSL OKpYKalollei cpenbl NoJLKHA ObITh
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I'nyBokasn 3awmra [Nonvan sawura

[ noareepxneHa ®enepanbHbIM GIOPO MO
| OKPYKaIoIIEN cpene.
CpencTso sawutst HcnblTaHHBIE CPENCTBA 3allIUThI
[peBECUHb

IPEBECUHEI ISl TIPEIyIIPEIUTENbHON

Puc. 3.121. O6o3radenHre agMuanCTpaTupro  SAIMTBI HECYIMX KOHCTPYKIIMHU 1 3JI€-
TIPOBEPEHHBIX CPENCTB 3AIIUTHL IPEBECHHEL MEHTOB ECTKOCTY MOXHO OTJIIMYUTh ITO
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snaky U . Takue xe cpencTsa st HEHAPYKEHHBIX KOHCTPYKLU 0003HAYAIOTCS 3HA-
KOM Ka4ecTBa JUUIsI CPENCTB 3aIuThI IpesecuHbl RAL, koTophlil mpucBanbBaetcs OO1ie-
CTBOM Ka4€CTBA CPEMICTB 3aIUTHI IpeBecuHbl €.V. (puc. 3.121).

3.9.7.2. 3auuma opegecunvi nocae 3apacenus epeoumenamu

Bce MeponpusiTyst 110 3alllUTE YK€ 3apaXC€HHOI IpEBECUHBI HA3BIBAIOTCS OOPLOOIi ¢
BpenuTENSIMHU AepeBa. YacTu IepeBa WM OPEBECHBIE MATEPUATEL, 3apaXeHHBIC Bpe-
MUTENSIMU, €CJIM 3TO BO3MOXHO, CliefyeT o0pyouth Unu 3aMeHnTh. Ellle oCcTaBIIMECs
3[TOPOBBIE YACTU IPEBECUHBI MTOCJIE ITOTO HEOOXOIUMO MHOTOKPATHO OKPACHUTh C 110-
MOILIBIO KMCTHY WV PACTIBLUIUTEINSI CPEACTBOM 3aNUTHI JPEBECUHBI IO MOJMHOIO HACKI-
1eHusl. JIOMONHUTENFHO MOXHO BHOCUTD CPEICTBO 3aIlIUTHlL YEPE3 BHICBEPJICHHEIE
OTBEPCTUS B YK€ 3aPAKEHHYIO, HO €IlI€ IIPOYHYIO IPEBECUHY (METOL, CBEPJICHUS OT-
BEPCTHIA) KaK MOXHO IJ1yOX€E B TEJNO AEpeBa.

Tak Kak cpencTBa 3alUThl APEBECHHBI COIEPKAT SHOBUTHIE MATEPUAIILI, TO HA yIIa-
KOBKE W B JICTKE OE30MaCHOCTY JOIKHBL OBITh YKa3aHbl BOIMOKHbIE ONACHOCTH, CBS3aH-
HbIC € UX PUMEHEHHEM, U COBETbI 0 (€30MACHOCTH B COOTBETCTBHH C 3aKOHOM 00 OIMACHBIX
BCILECTBAX, KOTOPHIE IAIOT YKA3aHMs 110 pabore ¢ HUMH W MX IPUMEHECHIIO. DTH yKa3a-
HUSI IOJKHBI O0SI3aTENBFHO CONEPXATh CBEACHHS 10 paboTe ¢ HUMM, 00 06IACTSAX IIPUME-
HEHUS, O HEOOXOMMMOII 3aIMTHOMN OfEX e, a TAKKE 00 YIATCHNN OCTATKOB 1 YIIAKOBKH.
Yrobbr u30exaTh BPEna TS 3OPOBbS U OIIACHOCTEH JUTST OKPYKAIOIIEii Cpe/ipl py obpa-
IIEHMK C XMMMUYECKMMU CPEACTBAMU, HEOOXOMNMO YUUTHIBATE CIIEIYIOIIEE.

* [lomamaHue XMMUYECKHX CPEICTB 3aI[UTHI JPEBECUHBI HA HE3AI[UILIEHHEBIE PYKH

He poryckaercs. Oco0yl0 0OCTOPOXHOCTE CIENYET COOMIONATh TIPY HAJIWYHU OT-
KPBITHIX PaH U COOPAHHON KOXU.

e [Ipu paborax co cpencTBaMU 3alUThl HEOOXOIUMO HAAEBaTh HEMPOHMIAEMBIE

3aMMTHBIE TEPYATKU U COOTBETCTBYIONIYIO BEPXHIOIO ONIEXKITY.

e [Ipu oOPBLIBTMBAHUU K PACTILIIEHUH HEOOXOOUMO HOCHUTh 3aIUTHEIC OYKHY W 3a-

INUTHYIO MAcKy JJISI IbIXaHMS.
e FEciau OpbI3TM NONAIM HA KOXY WIIH IJ1a3a, HEOOXOANMO HEMEIUICHHO [POMbI-
BaTh UX OOJNBIIMM KOJNMYECTBOM BOIBI U [TOKA3ATBCA Bpady.

¢ [Ipu obGpaleHuu Co CPENCTRAMU 3AIIUTHl IPEBECUHBI HENIB351 €CTh, ITUTh U KYPUTbD.

* Tlocse paboTH! TIIATENBHO BEIMBITH PYKHU U JIUITLO.

e Ecau mpu paboTax MosIBIISIETCS TOMOBHAS G0J1b, HEIOMOTaHNE, YYBCTBO [OJIOBO-

KPYXEHUSI U Apyrue OOJE3HEHHBIE OILYHIEHUS, HEOOXOMMMO CPa3y € BBINTH
Ha CBEXWIi1 BO3OyX U MOCETUTH Bpaya. Bpadyy HEOOXOMUMMO TOKA3ATh JNNCTOK C
YKa3aHUSIMM 10 NPUMEHEHUIO U JINCTOK C TaHHBIMU MO 0€30ITaCHOCTM.

e Cpencrsa 3alIUTH IPEBECHHEBI HE JOJDKHEI ITOTIAATh HU B 36MJIIO, HY Ha ITOBEP-
XHOCTB BOIBL. [1J1s1 9TOro HEOOXOANMO KCIIONB30BATH COOTBETCTBYIONINE YKPBI-
THs1. HeUCronp30BaHHBIE OCTATKH CPEICTB 3aIMTHL APEBECUHEBI JODKHBI OBITH
yIaJEeHbl OCOOBIMU JIMIICH3UPOBaHHBIMHA (PPMaMHL.

KOHTPOJIbHLIE BOTMNPOCHI

1. Kakue MepOnpusiTHsI Ha3blBAIOTCS TMPEAYIIPEIUTEIILHON 31U THON TPEBECUHBI?
2. YTo mOHMMAIOT TIOJl CTPOMTEIBHON 3alMTHON npeBEeCHHEI?
3. Touyemy HEOOXOMMa BEHTHIMPYCMas BO3MYIIHas MPocioiika B ¢dacanax W Kphlmax?
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4. Kakue CyuleCTBYIOT UCTIBITATENIbHBIE 3HAKH JIISI [IPEAYNPEANTEIBHON 3atUTH Ipe-
BECUHKI?

OnuuuTe mpolece caHaluuy 3apaxCHHBIX CTPOUTEIBHBIX JETATIEHA.

INoyemy HeOGXOAMMO OCTOPOXHO OOpaImaThCsl CO CPENCTBAMM 3alUThl IPEBECUHBI?
Kakue npepynpeauTenbHeIe MEPONPUATHS TI0 3al[UTE APEBECUHEI HEOGXOMMMEL TIPU
COOpYXEHMH TapaxHoro Hageca? O6OCHYNTE 3TH MEPOITPHUATHA.

N e

3.9.8. Toeapnuie ghopmut noanomeaoii opesecunst

IMonHoTenast gpeBecUHa MOAPA3AENSIETCS HA KPYTJIbIN
Jiec U nujioMatepuanbl. KpoMe Toro, U3 nojHorenom
JIPEBECUHBI M3TOTABIUBAIOTCSI CTPOTaHHBIE U3AECINA
U OpYyCKM.

3.9.8. 1. CmpoumenvHbiii Kpyaavlii nec

CTpouTeNnpHEINA KPYIIBIA JIEC MOXET OBITh HEpa3pe-
3aHHBIM WIM OKdHTOBAHHBIM C OJHOU WIM IBYX CTO-
poH (puc. 3.122). OcTtaBimecs Kpyrible TOBEPXHOCTU
KPYIJIOTO Jieca DO/KHBI ObITh OYUIIEHB! OT KOPH U
nbika. CTpouTeNbHBA KPYIJIBHA Jiec (OpeBHa) mpuMe-
HSIETCSI, HAlIPUMEP, B KAUECTBE CTOEK M PACIIOPOK.
[Mopokn npeBecHHBI, HAMPUMED UCKPHUBICHWUS,
CYUYKM, TPEIIMHBI, U 3apaXECHNE BPEOUTENECH CHUXA-
IOT Ka4€CTBO, B OCOOEHHOCTH HECYIIYIO CITOCOOHOCTh
nepesa. [losToMy cTpoOUTENLHBIA KPYT-

Kpymin nec,
OK3HTOBAHHbIM
€ OfHOM CTOPOHb}

Kpyrnbit nec,
OK3HTOBAHHbI#
C iByX CTOPOH

Puc. 3.122. CrpouTeIBHBIN KpyT-
JIBIA Jlec

Tabnuua 3.44. Eocglﬁﬁsgﬁﬂe:&e‘l”V'"OMaTep”a' JIBlii Jiec (XBOMHBIX MOPOM), COLNACHO

e TG . . DIN 4074, yacth 2, Ha OCHOBE YCTAHOB-

uapenust v BLICOTa h puka JIEHHBIX MPHU3HAKOB KAa4YeCTBa MOAPa3-

Bpycku d< 40 Mm b <80 MM JEJISIETCS HA TPY KJ1acca KayecTsa ot I 1o

[ocku d< 40 MM b>80 MM II1, T.e. Ha KpyTNHIi JIEC C 0COOO BHICO-

Epychs d>40 MM b>3d KOi1, OOBIYHOW WJIM Majoi Hecylenl
OkaHToBaHHOe CITOCOOHOCTHIO.

fAepeBo d<h<3b b > 40 vm
3.9.8.2. [lunomamepuanw

Bpyook  Bpyoo - Sggg;gsamoe IMunomaTepuanbl XBOMHBIX MOPOA C

¥t == ~ MUHUMATBHON TONIMHON B 6 MM, ceye-

. " R HUSI KOTOPHIX PACCYUTHIBAIOTCS 110 HE-

Cyllleii CITOCOOHOCTU, MPUBELEHH B

DIN 4074, dacte 1. ITo pasmepam 51u

[locka MUJIoOMaTeEPUaibl NOAPAIEISIOTCS Ha

#Qm%ﬁ\ OpycKu, JOCKU, OPYChsl 1 OKAHTOBAH-

Hble OpeBHa (Tabn. 3.44, puc. 3.123).

b b OkaHTOBaHHEKIE OPEBHA BKJIIOYAIOT MTPU

Puc. 3.123. ITunomatepuans o DIN 4074

9TOM MOJPA3NENCHUM OOBIYHEBIE 000-
3HAYEHUS OATOK, MpU BONBIIUX ceve-



3.9. Hepeso

HUSIX, A TAKKE OPYChs KBAIPATHOIO Ce- Tabnuuya 3.45. Coproebie knaccel no DIN 4074 n

yeHus (Juisi cToek u paMm) (puc. 3.124). NPO4HOCTL Ha MarMb no DIN 1052
Hecymas cnocobHOCTb MUIOMaTEPH - BuayaribHas MawmHHas
COpPTUPOBKa CopTUpOBKa
asioB yctaHapinuBaeTcs mo DIN 4074 ¢ Hecytias Bl il
CnocoGHoOCTL 2| poutooTs | _ | npounocte
TIOMOIIBI0 COPTUPOBOYHEIX NPU3HAKOB. C‘m’g“ Hahmwg e Ha'\;ﬁ;vg
B M B M
CopTUpPOBOYHBIE TPU3HAKYU — 3TO, Ha-
Manasn S7 7 MS7 7
MPUMEP, Cy4bs, IIUPUHA FOHOBLIX KO-
O6biuHan S10 10 MS 10 10
JIEIT, YKJIOH BOJIOKOH, TPELLIMHBI, U3MEHE- i
HUA IBETHOCTH, CMSITHST, IOPak€Hue Ha- | Beiwe cpeprero) S 13 13 | MS13] 15
CEKOMBIMM, CBUJIEBATOCTb M OCIA0NEHUE | Ocobo Bhicokas - - MS17 17

ceyeHrs KaHTaMu epepa. JlomycTHMBiii
KaHT HEOOPE3HBIX TOCOK U3MEPSIETCSI 110
KOCOY IIOBEPXHOCTU U JAETCsI Kak pacyer- | Cepenutian focka CepewrHui pyc

N HeobpesHan HeoBpesHoit
Hasl, oclabIeHHas!, IJIMHA OONBIIEH CTo-

pobr ceverma. Kan nomxen 6sims cso- | [z f iz

©0meH OT Koph! U JbIKA.

o Bokosan gocka CepaueBrHHBIA
Ha ocHoBe yCTaHOBJIEHHBIX COPTU obpesinn 6pyc,'f;6peaa o
POBOYHBIX KpUTEPUEB MNHUJIIOMAaTEPHAIT niesasl CTopoHa K {M«(@i:ﬁ}m)]
TIpY BU3YAJIbHOU COPTUPOBKE Ha IJ1a3 Je- Wi N :
npagas cTopoHa Bpyc u3
JUTCSI Ha TpU COPTOBBIX Kjaacca. ITU Pammwiia KpPEcTOBOiA
PUOT 6pyc [\peBeCHHb

COPTOBBIE KJIACCHI COOTBETCTBYIOT 011y~
CTHMO# MPOYHOCTU Ha M3ru0 IMImoma-
Tepuanor 1o DIN 4052 (ta6in. 3.45). H‘H‘H (L:C(

IMpyu MammMHHON COPTHPOBKE CBOI-

CTBa yCTAHAB/IMBAIOTCSI C MOMOLLBIO OCO-  Puc. 3.124. Hazpanmst nmuoMaTepraios
00 MPOBEPEHHOM COPTUPOBOYHOM MAIIIK-
Hbl, HO JOMOJTHUTENBHO YYUTHIBAIOTCS COPTUPOBOYHBIE IIPU3HAKHI: KAHTHI IEPEBHEB,
TPENIMHBI, U3MEHEHNS! [IBETHOCTH, IIOPAXCHHUE HACCKOMBIMU, CBWJieBaToCTh. Hapsiny ¢
copToBeIMH Ki1accamu MS7, MS10 u MS13 pazimmyaior HOMOIHATEILHO COPTOBOI K1ace
MS17 nns muioMaTepuanos ¢ 0COOEHHO BBICOKOI HECyIIeH cnocoOHOCTRO. JIns Ma-
IMIUHHBIM 00pa3OM COPTHPOBAaHHEIX MJIOMATEPHUATIOB JCHCTBUTCIIBHEL B COOTBETCTBUM
¢ DIN 1052 yaCTUYHO MOBBIIIEHHbBIE IOIYCTUMBIE HATIPSDKEHWMSI.

Y100ObI MOKHO ObUIO 9KOHOMUYHO K OE3yIPEYHO N3TOTOBUTH COBPEMEHHKIC AEpe-
BSIHHBIE KOHCTPYKIIMH U3 MOJHOTENIOM JApeBecuHbl, OObeIMHEHNE HEMEITKIX COI030B
nwiopaM U Coro3 HEMEUKHX IMIOTHUKOB CO3HJIM HOBBIM MPOAYKT KOHCTPYKIHOHHOE
nonHotenoe aepeBo (KVH). KoHCTpyk1iMOHHOE TTOJTHOTENOE IEPEBO — 3TO NEPEPOC-
11I€€ MO Ka4eCTBY PACHUJIEHHOE AEPEBO XBOMHBIX IMOPOI copToBoro kaacca SIO, kK Ko-
TOPOMY B IIpoTHBONONOXHOCTE DIN

S

4074 TOCTaBIE€HHBL JOIIOJTHUTEIBHBIE Taﬁnuua 3.46. CTaHﬂapTHble nonepeYyHbie N
CeUeHVs1 AnA KOHCTPYKLMOHHOW

WIN IOBBIIICHHHIE TpeOoBauusa. Takue MONHOTENON [PEBECHHbI

TpeOOBaHUS — 3TO, HAIPUMED, BIAX-  |Tonumma, Wypura, Mm

HOCTb JIpeBeCHHBI OKOJIO 15%, ceueHme B 120 | 140 | 160 | 180 | 200 | 240

€3 cepAlieBUHbI WIM C CEPAIICBUHOM, oo B m—

. 80 | [ wm |
OTAENIEHHOM OT $iIpa, OTPAHWYCHIE TN~ 100
PMHBI TPEHIMH U KAHTOB JEPEBa, 4 TaK- 120
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K€ CTPOTaHHEIE TIOBEPXHOCTH U TOBEPXHOCTU C hackamu. JUIs comep>KaHus 3anacoB 1
obecrredeHrs] OBICTPOI MOCTaBKM KOHCTPYKIIMOHHAS TOJHOTENAS APEBECHHA MTPOU3-
BOIWTCS CTAHJAPTHLIX cevweHuit (Tabmn. 3.46).

O6pesaHHbIC C IBYX CTOPOH IMIJIOMATEepHaibl 00pa3ylo JOCKH WK Opychs C Ape-
BECHBIM KaHTOM (HEoGpe3Hbie TOCKY U 6pychsi) (cM. puc. 3.124). I1pu sT0oM paznuya-
0T CHAPYXU BOBHYTPH FOpObLIb, HEOOPE3HBIE JOCKM C JIEXANTMMM TONOBBIMK KOJBIIa-
MU ¥ JOCKH ¥ OPYChSI CO CTOSIIIIIMU B CE4EHUT I'OJOBBIMU KOJIBIIAMU U HEPAa3pe3aHHOMN
cepanesunHoil. B 'epMannu 310 Ha3bIBAaETCS CEPAEYHHUKOBASA EOCKA 1M CEpPIeYHNKO-
Bolii Opyc. Eciiv py pacIniOBKE pasfeisieTcst CEPAIIEBMHA CTBOJA, TO BMECTO CEPACY-
HUKOBBIX TTOSIBISIIOTCS. IBE CPEAHUE JOCKH, ¥ KOTOPBIX TAKXE CTOSYEE PACIIONOXEHUE
ropoBbix xonell B ceuenuu. CornmaciHo DIN EN 844-3 munoMaTepHansl cO CTOSIYHAMU
TOIOBEIMY KOJBLIAMH B C€UEHUM (KoJibllaMy pocTa) HaszwiBatorcsi PUOT. Ecim rono-
BBIE KOJIbIIA HAKJIOHEHDB! He MeHee YyeM Ha 10°, To 510 GnaroponHbiii PUDT.

YacTto JoCKH WK Opychst 00pe3aioTcs, T.€. MpoaaoTcs 6e3 mpesecHoro kanTa. ITpu
KOHHYECKH 00pe3HbIX MioMaTepraiax o0pe3Ka IPOVICXOMUT MAPAJLIENIbHO IPEBECHO-
My KaHTy. Y napaiiesibHo 00pe3HbiX MUIOMATEPHaIOB — TapaleNlbHO Ipyr APYTY.
INoBepHyTas K cepaileBUHE CTOPOHA JTOCOK ¥ OPyCHEB HA3LIBAETCS NPABOil CTOPOHOIA, a
CTOPOHA, [TOBEPHYTAS K 3a00JI0HU, — JIEBOH CTOPOHO# (3a0010HHOI cTopoHOIt). Jlockn
3 €BPOMNEICKUX JINCTBEHHBIX U XBOMHEIX TTOPOJ HEPEBBEB MPOMAIOTCH HEOCTPYTraH-
HBIMHU (C MUAJIOpPaMBbl) X OCTpyraHHBIMHU. PasMepH DOCOK U OPYChEB XBOHHBIX ITOPOL
ycranosienbl DIN 4071 (ta6n. 3.47).

3.9.8.3. Cmpoeannvie uzdeaus u 6pycku

Tabnuua 3.47. Pasmepbt OCOK U BpycLeB U3 CrporaHHbIMU U3JIENUAMY HA3BIBAIOTCS
xBoiiHol gpesecuHbl no DIN 4071 IIOCKH, KOTOPBIE OCTPYTaHbI C OTHOM M

- TOMIUMHEY, M Brtre, mm IIBYX CTOPOH M KaHTH! KOTOPBIX [NAAKNE
Rocku ;2: ;g: ;233 s 1500 6 BI0G wim npodmiposanHeie (puc. 3.125).
CTYNEHsIMU OHUM roTOBHI K YCTaHOBKEC M HOJI2KHBI

EraR o 280 ur 300 OBITH B GOJIBIIMHCTBE CIIy4a€eB TOJIBKO

PACITHJICHHI TTO pa3MepaM.

Yaye BCEro UCMONb3yIOTCSI OpPO-
¢ribHBIE TOCKM (BaroHKa) ¢ TEHEBBIM
m [Npodmnuposannan gocka K

e L v nazoM. Kpome Toro, K cTporaHHbIM 13-
IENUsIM OTHOCSTCS (paTbIIOBaHHBIE U

&

AL b IIMTYHTOBAHHbIE TOCKK (IOCKM TTOJA),
T e ingrpRakE o JIOCKH ¢ (pacKaMH, CaliINHTOBBIE JOCKU
= s

HIM JOCKK OOKOBOM OOIIUBKM, aKyCTH-

LLI -
TR RN ¢ g‘;ﬂ‘;‘;a”“a“ i YECKUE [IaIKOKAHTOBbIE M Mpodun

POBaHHBIC TOCKH.

EWM@EE Cailsr bpyck# UMEIOTCA B IpojiaxXe KBam-
(4]

PaTHOTO WM [IPSIMOYTOJIBHOTO CEYEHMSI,

.::mumm“m - AyeTecEn a TaKX€ KaK TPEYroJibHbi€ OpPYCKM U

; M NpothUNUpOBaHKES NOCKA npodrwmposaHHbie Opyckn. Hanbonee

PacnpoCTPaHEHHBIMU ABIISIIOTCST KPyr-
Puc. 3.125. CtporanHsie usnenus JIBIE, TIONYKPYINHEIE, B YETBEPTL Kpyra B
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CEYECHUU, TUIMHTYChI 1IOKOJLHBIE, C BOT-
HYTBIMHK BBIKPYXKKAMU, YIJIOBBIC U 3a-
Bepiamomue opycku (puc. 3.126).
KOHTPOJIbHBLIE BOMPOCHI TpeyrosibHbiit Gpycoxk Egﬁ“‘*emem Prwwrye
O\
1. Kakue BUJIbl MUJIOMATEPUAIOB Pa3iu- \
varorcst mo DIN 40747
2. TMoueMy mpu pa3neneHWM Ha COPTO- .
Bble KJIACCHl OLICHUBACTCS BEJIMIMHA finuHTyC G BorHyTol  YITIOBO# BpYCOK  OrpanmumTent-
JPeBECHOTO Kkauta? BRIKPYXKOW Hi1A (3aaeplua-
KoLuyK) Gpycok
3. Kakue npeMMyiuecTBa UMEET KOHCT-

PYKIIMOHHAasi TIOJIHOTEJast ApeBeCHa
nepe 0OBMHBIMU MIIOMarepyuazamMu?

Puc. 3.126. IlpodumupoBanisie 6pycku

4. I[IIH YETO pasIn4aloT JOCKH MO MOJOXKEHWIO TOOOBBIX KOJICT], HAITPUMED NOCKU THUIIA

PUDT u 60koBbIE JOCKU?

3.9.9. DPanepa u mamepuant u3 Opesecumbl

ITpuponHeli MaTepua fepeBO UMEET He TOJILKO IIOPOKU B CTPYKTYPE, HO TaKXKe HeXe-
JlaTeJIbHBIE U OYEHB Pa3jIMYHbIE CBOMCTBA B 3aBMCUMOCTU OT HallpaBJIEHUS! BOJIOKOH.
Js Toro yTo6s MaKCUMaIbHO KMCITOJAb30BATh JAPEBECUHY M TOCTUYD HAWIYYIIUX
CBOVCTB, JUIsI TAHHBIX 1[eJIeH [IPUMEHEHMS CHIPbEeBOI MaTepuall — IOJIHOTENYIO ApeBe-

CHURY — pa3aciAIoT Ha CJIOH.

C moMonTrIo 00MUPKH, pa3nesiecHHsI HOXOM, PACTIIOBKY, CTPOTAHMSI, pa3Ie/ieHUs
Ha cjiou (1IUI0H) M BOJIOKHA NOJYYaTCsl IPOMEXYTOYHBIE TTPOAYKTHl — (DAHEPOBKH,
CTEPXHU U JOCKU JIJISL CPETHUX U IIOKPLIBHBIX CJIOEB, IPEBECHOE BOJIOKHO, (haHEpa WK

BOJIOKHA. X coenuHsI0T BMECTE IOJT JABICHUEM C JTO-
GaBieHUeM KJIesIMX BEIUECTB U TIONIYYaloT IEpPeBOCO-
Jepxarue Matepuanel. [lepesocogepxkaiiue CTpou-
TEJIbHBIE MATEPHUAIBI — 3TO IPOLYKTHI B BUIE IUTUT WIN
CTEPXKHEH C pABHOMEPHBIMU, MOAXOASIIUMY JULS 1aH-
HBIX lLienel mpuMeHEHUs1 croiicteamu. JlepeBoconep-
XAalue CTPOUTEIIBEHbIE MATEPHAJIEI, KaK IPABUIIO, Cle-
JIaHBI TAKUM 00pa30M, YTO yCaJKa JPEBECUHbI CUIBHO
OrpaHWYEHA, TO3TOMY MOXHO CO3/1aBaTh IUIMTHHIE
KOHCTpyKIMHU OoJpliioi totomaau (puc. 3.127).
OOGBIYHO pa3nesioT HOPMUPYEMbIE MaTepHAaThl U3
JIpeBecuHBl Ha (haHEpy, CTPYKEYHBIEC TUIUTHL, IPEBEC-
HO-BOJIOKHUCTHIC IUIUTHI U JIETKUE CTPOUTEILHBIC
TUIUTH] U3 APEBECHOTO BOIUIOKA (IPEeBECHO-U30JIUPO-
BOYHbIE TUTUTHL). [ToTpebHOCTA COBPEMEHHOTO CTPO-
WTENCTBA BBI3BAIM HEOOXOMMMOCTD B pa3paboTke HO-
BBIX JIEpEBOCOAEPXKALIMX MATEPHANIOB, TAKUX, KaK
MHOTOCJIOMHBIE TUIMTHI, (haHEePOBAHHOE CIOKCTOE Jie~
pPEBO, IEPEBO U3 IT0JIOCYATOTO IIIITOHA, JTUHHKIE 11110~
HOBBIE TUTUTHL 1 MUHEPAJTEHO-CBSI3@HHBIE JIEPEBOCO-
nepxaime Matepuaibl. Ilocnennue, ecnd oHU 0Ny~

wnoxa

TpexcronHas canvepa

Puc. 3.127. OrpanndenHue yca-
KM IepEeBOCONEPIKAIMX CTPOU-
TeJIbHBIX MATEPUAIIOB Ha ITPHMe-
pe moHoBoH (anephl
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Tabnuua 3.48. Knacckl gepeso-
cofepxatiyux marepuanos

YCTOUUMBHINA

" [Ins npeBeCHOBONOKHUCTBIX NNUT
makeumansHo 12%.

I0EHB! CTPOUTEJILHBIM Haa30pOM, MOXHO TIPUMEHATH
TAKKE 015 HECYIITHUX KOHCTpYKHI/Iﬁ M BJIIEMEHTOB XECT-

Knacc Maxcu- KOCTH.
pepesoco- | mancHoe | Bup ckneu-
pepxawux | Bnaroco- BaHus JlepeBocojiepKailyie MaTepuaibl B CTPOMTENBLCTBE
Marepuance |pepxasue
- B 3aBUCHMOCTH OT 00J1aCTH TIPUMEHEHN S TOJDKHBI OBITH
2 15%" Henoropo-

TO-pa3HOMY YCTOIYMBBI IIPOTUB BO3ICHCTBUS BIIATU.

100 18%  |Moroycroii- | [lo3TOMY EpEeBOCOAEPXAIIE MaTepHabl TI0 MaKCU-
YUBGLIA o
MAaJbHOU BIAXXHOCTH B paboyeM COCTOSSHAM MOApa3-
100 G 21% Moropoyc-
TORMBLIT, JEeJISIFOTC Ha TpH Kiaaccea (Tadi. 3.48). OTHeceHUE K
eH-~ -
i et TOMy WM MHOMY KJIACCY 3aBUCHT OT BJIarOyCTONYMBO-
rpubkos CTH TIPUMEHSIEMOTO KIIeSIEro Matepuana. Y Kiacca

nepepocopepxamux marepuanoB 100G k knesimemy
MaTepuary JoOaBISIETCS CPENCTBO 3alUTHI JIPEBECH-

Hbl OT IpubkoB. TlpuMeHeHNE HOJrOBEYHON ANPOBOI NPEBECUHBI B CTPOUTEIHEHON
(aHepe 00€CITICUMBAET TAKYIO X€ YCTOHYMBOCTL TIPOTUB BJIald U I'PHOKOB.

3.9.9. 1. Ilnowwt

IInoHB! — 3TO TOHKME JIUCTHL APEBECHHBI, KOTOPHIE OTHEJISIOTCS OT CTBOJIA OTILEILY-
LIMBAHUEM, OTAEJIEHHEM HOXOM WM TOHKOI pacmuioekoii. 1o Buay nmpuMeHeHuUs!
PAa3IMYaioT HOKPBIBHbIE (JIAIIEBbIE) UIMOHEI ¥ 3aTTHPAIONINE IITOHDL.

* IlokpsiBHBIE (JIMIEBbIE) IINOHBI HAKJICHBATOTCS HA TUIATHE ¢ 00euX cTopoH. OHuU cny-
KaT B OCHOBHOM JUIH YKpaIIEHMsI 1 00JaropakKnBaHus! I€PEBSIHHBIX MOBEPXHOCTEH.
Kpome Toro, 31o mo3Bosiser 6ojiee 3KOHOMUYHO WCITONIB30BATH TIEHHBIE TIOPOIB
IpeBeCUHBI. TOJNVHA IIITOHA TIPU OTAEJICHUY HOXOM B 3aBUCHMOCTH OT BUIa IpeE-
pecuHb! coctaBngeT ot 0,500 1,0 MM, TIpu TOHKOI pacHmioBke — B OOJBLIMHCTBE
cnydaeB 6onee 1,5 MM (1abn. 3.49).

*  3anupaomye IWMOHKI JIO/DKHBI peqoTBpaliaTh WIN OTpAHUYUBATE YCAAKY JEpPEBSH-
HBIX ToBepxHocTel. ToamuHBL 3TUX INTTOHOB JexXaT Mexay 1,5 u 3,5 MM 110, B oco-
OBIX cayyasix, 8 MM.

o Orwenymennsie (001HpHBbIE) IMOHbI CTYXKAT IPEUMYLIECTBEHHO JUIS IPOM3BOACTBA
daHepwl.

* HoxeBble HIMOHbI YaCTO TIIPUMEHSIOTCS B Ka4€CTBC
JIMIIEBBIX INIOHOB s MebOenu u BHYTpCHHCﬁ oT-

Tabnuua 3.49. O6LI4HO BCTpeYa-
IOLLMECS B NMPOOAXEe TOMUHBI
LUTMOHOB PV HOXEeBOM OTAerNeHuUn

peaky. Hlrons:, MomyJYeHHbLIE TOHKOU PacIIAIOB-

MM Bup ppeBecuHbl . 5 b
0,50 | Opex, Kpacos Hepemo, KOIi (IMIeHble MIoHkLI), HA000pOT, /s ITUX LEJIeH
Makop, nancaHpp HCIIOJIB3YIOTCS pEAKO.
0,55 | KneH, 6epe3a, byk, rpywa,
BUILHg, ad)pOMO3Us, 3EH, TUK 3 9 9 2 (Dauepa
0,60 | Oy6, onbxa, AcCeHk, TONOIb, ) .
BS13, NMMGA Manepoit Ha3bIBAIOT IUINTHI, COCTOSIIINE TI0 MEHBILICH
0.65 | [y, nuna, Torone Mepe U3 TPeX CKJIEEHHBIX CJIOEB C TEPEKPEIUBAIO-
0,70 | AGaum LUMMCS HallpaBJIEHKEM BOJIOKOH. [Tepexperuparomnie-
090 | Cocria, nucTBeHHMLE, MUXTa | oy cKITEMBAHNE OTPAHUYMBAET YCAIKY — PACIIPEHIE
100 |Em IPEBECUHBI, TAK KAK HATIPABJIECHUE yCaaKu U pa3dyxa-



HHUS OTIEIbHBIX CJIOEB IIPOUCXOIUT B IIPOTHBOIIOIOX -
HBIX HATIPABJICHUSIX U CJIOU B3aUMHO YKPeILIAOT IpyT
opyra (cm. pasg. 3.9.9.1). Kpome Toro, rrpenesisHoe Ha-
TPYXEHHKE B IIPOTOJILHOM U ITOTIEPEYHOM HAIIPaBACHUN
HE Tak pa3lInyHO, KaK B MOJHOTENOM ApesecuHe. ns
TOTO YTOOB! 3TH IUIUTH HE CIBUTAIKCH, OHU JJOJDKHBI
OBITL CUMMETPUYHO YCTAHOBJIEHBL

Inonosasa danepa (FU) cocrouT B 3aBUCUMOCTH
OT TOJIUKHEI, KaK NpaBuio, u3 3, 5, 7, 9 cioes 1ITIoHa
u bojyree (puc. 3.128). Bpycuaraa ¢ganepa (ST) u dane-
pa u3 opycoukos (STAE) coctaBnsieTcss KAK MUHAMYM
U3 CPETHErO CJIOF M3 CKICCHHBIX NEPEBSIHHBIX M0JIO-
COK WK OpyCOUYKOB M3 LEIHHOIO IEpeBa U ABYX CJIOEB
1moHa (cMm. puc. 3.128). B 6pycuaroii ¢anepe mpome-
XYTOYHBIH CI0I COCTOMT U3 TIOJIOCOK LIMPHHON oT 24
o 30 mm. CpermHuii cioii haHepsl 13 6pyCOYKOB CO-
CTOUT U3 OPYCOYKOB TOJIIMUHON 10 § MM ¢ IIpeuMy1Ie-
CTBEHHO CTOSIIIMMH TONOBBIMHK KOJIBIIAMMU.

Darnepa NIPUMEHSETCS, HAIIPUMED, IS JEPEBIH-
HOI OOIIMBKY B IEPEBSHHBIX TOMAaX TTAHEJIEHO-1IHTO-
BOTO THUTIA, JUIl BHYTPEHHEH OTAEIKH 1 KaK MaTepuas
st onanyoku. Bo3aMOXHOCTH NpUMEHECHMS! 3aBUCST
OT BUJA IIPUMEHEHHOIT IPEBECUHBl, OT BIJA CKJICHBA-
HUS U OTHEJIKH TIOBEPXHOCTEA.

Crpontensnas mnonopas ¢anepa (BFU), ctpoun-
TenpHasa Opycuatas ¢auepa (BST), ctpourensnasn ga-

3.9. llepeso

&

=

e

Cnov wnoka

Cemucrioitas daHepHas nnura

Sambikato-

BpyckoBuIA CPEAHUA CIOR 118 cNIoV LuroHa

Bpyckoeas daHepa

CpenHuit cnoii u3 Bpycoukos
BpycoukoBas (parepa

Puc. 3.128. ®anepa

sepa u3 opycoukos (BSTAE) 1 B ocoOOEHHOCTH CTPOMTEIBHAA LINOHOBAA (panepa U3 Oyka
(BFU-BU) sBiisitoTcst oueHb HpounbiMi. M3 0603naverus mmt o DIN 68705 MoxHO
NPOYMUTATH BHJI TUTMTHI, KJIACC EPEBOCOAEPKAIIETO MaTepUaia i TOMIIUHY TUIUTHL.

NMPUMEP

BFU-BU 100-18 — noronoycroifuiiBO CKJIEEHHAsI CTPOUTENbHAs 1LIIIOHOBas (ha-

Hepa TONMWHON 18 MM.

Ilmre1 g onanydku MoHouTHOTO GeToHa (SFU)
u3 (haHeprl roropoycroiumeel. Kpome Toro, nx rnosepx-
HOCTH ¥ KaHTHI 3a1IUIIEHB] CHHTETHYECKOI CMOJIOH. DTO
JIEJIAET ST IUTMTHl MHOTOKPAaTHO HCIIOIB3YEMBIMI.

MrmorocioiiHbie IIMThI COCTOAT K3 TPEX WIN TISITH
TIEPEKPECTHO CKIECECHHBIX CJIOEB AJOCOK M3 XBOWHOM
apesecursl (puc. 3.129). OHU U3rOTABIUBAIOTCS B
BHIE KPYITHOpPa3MEpHbIX IUTUT IJIMHOM JO 5 M U ToJI-
MUHOM ot 13 o 75 MM | TIpUMEHSIOTCS IIpeUMYyIIe-
CTBEHHO B JEPEBSIHHOM 1JUTOBOM CTPOUTEJIECTBE.

Tocuarsie crion

TpexcnoiHas niura

Puc. 3.129. MHorocnolinas
TUIATA
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3.9.9.3. Cmpysceunsie naume!

CrpyXeyHble TUIMTLI — 3TO APEBECHBIE MATEPUAIIHI,
KOTOPBIE€ M3rOTABIMBAKOTCS M3 MEJIKOU CTPYXXKW WU

,E:‘ﬁ:s‘,_' U3 ONEPEBEHEBLIMX BONOKOH, TAKUX, KaK JICH WK KO-

T Hotutst. CTPYKKH WM BOJIOKHUCTBIE MAaTE€PUANIbI TIE-

PEMELIMBAIOTCS C CUHTETHUYECKOI CMOJION KaK C BSIKY-

Cpepruit crioit ﬁ%’ﬁﬁ?ﬁmm) cron | HUMM W TIOX A@BJICHKMEM B IIPUCYTCTBUM TEILIA HpPECCy-
TpexcroiHas nnuta TOTCH B BUJIC IUIUT.

CTpyXe4YHbI€ IUIUTHI, CBIPLEBBIE MaTEPUAIEL KO-
TOPBIX COCTOST TOJILKO K3 NPEBECHO CTPYKKHU, HA3bI-
BAIOT JPEBECHOCTPYKEYHBIMY TiUuTaMu. OHU MOTYT
OBITE TI0-pa3HOMY COCTABJICHH 1 U3roTOBJICHEl. [109TOMY pasnuyarT IIOCKOITPECCo-
BaHHEIE IUIATHI, IVIXTHI TPYOOIIPYTKOBOIO [IPECCOBAHMS 1 JUIMHHOIITIOHHKIE CTPYKey-
Hble wmth (puc. 3.130).

Puc. 3.130. ITnnuTa niuocKoro
IpeccoBaHus

[MmMTH IUIOCKOTO MPecCoOBaHMS LTSI CTPOUTENBCTBA ICIAIOTCS OTHOCIOMHBIMU, MHO-
TOCJIOMHBIMK WK C HEIPEPHIBHHIM TIEPEXOAOM 110 CcTpyKType. OmHOCIONWHBIE CTPY-
XEYHBIC IUINTHl KMEIOT Ha BCEM TIPOTSKEHUN CTPYXKY OJMHAKOBOI JUIMHBI, TPEX-
CJIOMHEIE TUTUTHI CHAPYXY UMEIOT TOHKYIO CTpykKY (cTp. 140). I1o cocrostHuio noeep-
XHOCTH pa3InyaroT HENUIMoBaHHEIE ¥ LUI(OBaHHbIE ILTHTHL 10 KayecTBy CKITe KU
THIIBI IUIXT OTHOCSITCS K KJIaccaM aepesoconepxaimx matepuanos V20, V100 u V100G.

I TE! IIOCKOTO TIPECCOBaHMS KIMEIOT MHOTOCTOPOHHEE TIPMMEHEHIE, HATIPUMED
ISt JIETKUX CTEHOBBIX KOHCTPYKIIUM, OOJIMIIOBKY ITOTOJKOB, HAPY>KHOW IOBEPXHOCTU
IOl KPOBJTIO ¥ B KAYECTBE OIATyOKY MOHOJIUTHOIO XK€~
J1e300€eTOHA.

OHHI NOCTABJISIOTCS COENMHSIEMBIMUM KAk IIIIOHKA
. ¥ a3, HApUMep [JTst IUTAT YepHOTO Tiona. JIerkue rmm-
ThI TU10CKOTO 1ipeccoBatusd (LF) MOHTHpYIOTCS Kak 06-
JIMIIOBKA JUIsl YIYYIIEHUS. aKyCTUKHU TIOMEIECHUH.

ImuTHl M10CKOT0 NpeCCOBaHUSI It OOBIYHBIX 116~
JIeit 0603HaualoTes Kak el FPY wnu, ¢ oco6o Tou-
KO TTOBEpXHOCTHIO, Kax IutuThl FPO u npuMmeHsiioTcst
Puc. 3.131. [TycrotHas npecco- ISl BHYTPEHHEN OTAEIKY NIOMELICHMI VK ISt TIpO-

BaHHasi IIMTA (Tpy0UaTOro IpeC-  p3pomcTBa Mebemu.
COBaHUST)

Hapy#Heii winok [ipeBecHan CTpyx«a

ILmaTe! TPYOONPYTKOBOIrO NMPECCOBAHMS M3TOTABIH-

o BAIOTC OECITYCTOTHBIMU U C TPyO4YaThIMU ITyCTOTAMU

- (puc. 3.131). IToBepXHOCTH [UTAT MOTYT OBITh HELLUTH-

¢oBaHHBIMU, LHLTH(DOBAHHBIMY, DAHEPOBAHHEIMUA, I10-

KPbITHIMHI CJIOEM KaKOro-Jmbo Marepraia Wik JoCKa-

my. OHU NPUMEHSIIOTCS BO BHYTPEHHEN OT/IENKE, Ha-
TIPUMED AN JIBEPEiA.

JUTMHHOLMOHHEIE CTPYKeYHbIe IVIMThI, Ha3bIBaeMble
Puc. 3.132. Mnuusommonnse  Takke muramu OSB (Oriented Strand Boards), — 910
CTPYXCUHBIE YUINTHI TIOCKOINPECCOBAHHBIE TUTMTHI, KOTOPHIE COCTOSAT U3
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JUIMHHBIX, CTPOMHBIX, IUTMHOW OKOJIO 75 MM U IUMPUHOM 25 MM YIUIMHEHHBIX TIOJIOC
1roHa paHepoBOYHON ToMmUHH (puc. 3.132). 3a cueT ocoboro pa3dbpacrBaHUs] OHU
JIEXKAT BO BHELIHUX CJIOSIX MPEUMYINECTBEHHO B NPOAOJLHOM HAIIPABICHUN IUIUT, 4 B
CPEIHEM CJIOE — B TIOTIEPEYHOM HAIPABJICHHH. BTO NPWIAECT TUIMTAM B IIPOIOJILHOM
HAIIPaBICHUHY OONBIIYIO TIPOYHOCTh HA M3rK0.

Inuter OSB 11oCTaBILIOTCS TOMHMHOM 0T 6 110 30 MM U IPUMEHSIOTCs JUIS 00Iu-
IIOBKY CTE€H, IMOTOJIKOB, IOJIOB ¥ KPBIIII, a TAKXKE B KAYECTBE OTAEJIOYHEIX CJIOEB.

3.9.9.4. Boaoknucmele naumol

JpesecHosonoxkHuctoie winthl (HF) usrorapiaupaiorcst U3 IpeBECHBIX BOJIOKOH U U3
ONEepPEBEHERIMX BOJIOKOH. OHI MOJYJaioT CUETUIEHHUE JPYT C APYTOM 3a CUET CBAIHBA-
Hus (nipeBpailieHus B ¢eTp) pa3leseHHOTO Ha BOJIOKHA CHIPbs M 32 CUYET CBS3YIOLIETH
CHJTBI COOCTBEHHO-BOJIOKOHHOTO UIH 100aBICHHOTO KJIest. 3a CUET pa3InIHbIX JaBJIC-
HUI TIPECCOBAHMS ¥ TEMTIEPATYP Wik J00ABJIEHUS OCO-
ObIX MaTEpUAIOB, HAPUMEDP CHHTETHYECKHUX CMOJl,
BOCKa 1K OUTYMa, MOXHO TTOJIY9aTh Pa3IHIHBIC CBOTi-
cTBa TakuX TUIuT. [Ipu 3TOM pa3nnuaroT MOPHUCTHIE,
TBEPIbIE U TIOJYKECTKHNE BOJIOKHUCTHIC TUIMTHL

Iopuctsie npeBecnosoaokuancTiie Tl (HFD win
SB) BCIENCTBUE UX PBIXJION CTPYKTYPHI UMEIOT Majyio
rwrotHocTh (puc. 3.133). Ux npuMeHsTIoT B OCHOBHOM
JUIS TEIUIO- ¥ 3ByKousonsu. Bonokmucreie wmrel, FH¢- 3-133. Iopucras npesec-

. HOBOJNOKHMCTAas 1uinTa (B Poc-

B KOTOPEIX /s YJIYYINCHUs! BONOCTOMKOCTH NMPUME-  cyy — npesecHO-H30NHUPOBOU-
HEH OMTYM, Ha3bIBAIOT NAPEBECHOBOJOKHUCTHIMM IUIM-  Has IUINTA)
Tamy Ha futymeoMm ceazyiomem (BPH).

Treprbie MMM JKECTKHE IPEBECHOBOJIOKHUCTHIE TLIM-
b1 (HFH 1t HB) umerot rtotHocts Gonee 800 kr/m?
(puc. 3.134). ImTe TOMUKHON OT 3 10 4 MM HUMEIOT
IJIaIKyI0 TIOBEPXHOCTH (JIMLIEBYIO CTOPOHY), a Ha 3a]1-
Hell TTOBEpXHOCTH — CUTO00pa3HbIE HACEUKY (CUTOBas
cropoHa). Teepaeie APEBECHOBOJIOKHHUCTBIC ITATHI IIPH- Rekseite
MEHSIOTCS IIPU BHYTPEHHET OTHEJIKE JI7Ist IIOTOJIKOB, 00-
JIVLIOBKY CTEH, JUTSI TIEPETOPOIOK U JIBEPEiA.

Puc. 3.134. XKectkas (TBEpAAs)
JPEBECHOBONIOKHUCTAS IIINTA
IHoxyTeepasie uiam noaymnotaeie (B Poccun — mo-
Jnyxectkre) munepanorathbie mTsl (HFM unn MDF)
IIPUMEHSIIOTCSI JIJI MPOU3BOACTRA MeOENU M st 00Ju-
[IOBKU BO BHYTPEHHEH OT/ENKE, JIJISI KOTOPBIX TPedy-
10TCsI 0C000 rnaaxkue nopepxHoctu (puc. 3.135).

3.9.9.5. JIpesecnbie mamepuans
011 HECYUUX KOHCIPYKUULL

JlpesecHble (1epeBocopepXxaliie MaTePHaIbL) IO CHX  pye, 3,135. [Lmara MDF (nomy-
IIOp pacCMAaTPHBAIMCh HAMM KaK MaTE€pUasbl IVl OT-  XEeCTKad)
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paxnaiuX KOHCTPYKLWA WK IIPUIAIOIIEH XecT-

5 | KocTh ODILIMBKH HECyIero Kapkaca. OmHAKO JIepeBO-
) copepxalluue marepuaiisr — (panepa, paHepHO-TON0C-
' Hasg OPEBECHHA U MaTepyasibl C TIPUMEHEHHUEM M0JIOC
13 1UIOHA MPUMEHSIIOTCS TaKKe, HallpuMep, s KO-
JIOHH, muadparM, MpOroHOB, OOPEIIETKY KPOBIH, Oa-
JIOK WK CTepKHel daxsepka.

Pusc. 3,186, Crovcrsssepaas Cnoucras anepnas apesecuna (PSL). Mzroras-
JIpeBeCHHA JIMBAETCS U3 CIOUCTOM (paHepHl ¢ TONHIMHOI Clos
okoJio 3 MM (puc. 3.136). B oTinuuue oT MITOHOBO
¢(baHepsl, B CIOKUCTOM (haHEpE CJIOM LIIOHA B OOJNB-
muHCTBE cBoeM (tun Q) mnu Bce (Tui S) CKIeuBa-
10TCS TaK, YTO BOJIOKHA WAYT B ONHOM HaIpPABJECHUH.
InrTe mocTaBIISIOTCS TOMIUMHON 21—89 MM u mn-
HoIf 10 23 M. OHH OY€HBb IPOYHBIE U ITO3TOMY IIpU-
MEHSIIOTCS IJISl CUJIBHO HArpy>X€HHBIX KOHCTPYK-
i U — HECYIUUX CTEPXHE! WM HECYIUMX [1aHEJIEH.
Puc. 3.137. Danepro-nonocHas ~ C/IOMCTast paHepHast ApeBecyHa Tila Q npuMeHseT-
JIPEBECHHA cst, KpOME TOrO, JUIst HECYIUUX IMaHexneit u auacparm
XKECTKOCTU, 4 TAKXKE st OOJUIIOBKH.

- Pose
< - d - Manepno-nonocHas apesecnna (PSL) — s1o xne-
< K | cHBIi TIOIOCKAMU MaTepHall CO CTAHIAPTHBIM CeYCHM -
s 258 7 eM b/h 280—483 MM, U3rOTaBIMBAETCS IIMHON IO

20 M (puc. 3.137). MeHnllire CEYCHUS BBIPE3AOTCS
H3rOTOBUTECIIEM M OTULIM(DOBLIBAIOTCS. Y3KHE T10JI0C-
KU 1IIIOHA TOJLIMHOK IIPUMEPHO 3 MM U JJIMHOIR
2,5 M yKJIaBIBAIOTCS BOOJb TUIMTHL U CKJIEUBAIOTCS
Puc. 3.138. Cipyxeano-nonocHas — pipyr ¢ apyroM. OHH 06€CIIeYHBAIOT HE TOJILKO BBICO-
R KyI0 TIPOYHOCTb Ha U3TU0 1 pacTSKeHME 3TOTO MaTe-
pHana, HO U XOpOLIME AEKOPAaTUBHEBIE KauecTBa. MaTepuai MPUMEHSIETCS IS CTepK-
HEBBIX KOHCTPYKTUBHBIX 5JIEMEHTOB, TAKUX, KAK OOpEIIETKA, KOJOHHBI, CTOMKK 1
packoch! (haxBepKa 1 U3rHOHBIE HECYIIUE 3/IEMEHTEL

CrpyxRe4Ho-T0JI0CHAS APEBeCHHA, HA3BIBAEMAs TAKKE TUIMHHOIIONIOCHOM IpeBeCH-
Hoit (LSL), cocrouT U3 cTpyxku TommuHoM 0,80 MM, ckieeHHOI Mexay coboii. I1o-
JIOCKH CTPYXKH UMEIOT pa3sMepsl 0koJio 30 cM ¢ rpousBonsiTes u3 Torrons (puc. 3.138).
TnuTel TIocTaBIsroTCs TOEMHON 32—89 MM u mmuHoi o 10,67 M. CTpyxeuHO-{10-
JIOCHAS JpeBecHHAa MOXeT MPUMEHSTLCS KaK I OaJIOYHBIX, TAK U IS ILTUTHBIX KOH-
CTPYKLIVHA.

3.9.9.6. Munepanbho-cesi3aHHble OpeBECHbIE MAMEPUAIbL

JlpeBecHbIE MaTepralibl C MUHEPAIBEHBIM CBSI3YIOLUMM, HATIPUMED I'MIIC, IEMEHT, Mar-
HE3UT, NIPUMEHSIOTCS TaM, IJ¢ CTaBSITCS NOBBILLIEHHBIE TPEOOBAHUS K 3AIIUTE OT
noxapa. CBI3aHHbBIC LIEMEHTOM ILUIUTHI, KPOME TOro, MEHEE YYBCTBUTEIILHbBI K BO3-
JEHCTBUIO BJIATH.



3.10. Memannwot

IemeHTHO-CBA3AHHBIE IUIMTHI MIOCKOTO MPeccoBa-
HHS COCTOST 13 APEBECHOM CTPYKKU XBOMHBIX IIOPO
(puc. 3.139). I'iuTh OCTABASIOTCS TOMINWHOMK OT 8
1o 40 MM u B OOILINMHCTBE UMEIOT WMpPUHY 1,25 M.
N3-3a neMeHTa KaK CBA3YIOLIEro OHM TIOOXOMST JIJIs
TIPMMEHEHUSI BO BCEX KJIaCCaX OTIACHOCTH OePEBSIHHbIX
KOHCTpYKUMI 6€3 JOITONTHUTEILHLIX CPEICTB 3ai M-
THI peBecuHsl (c. 185).

Puc. 3.139. LieMeHTHO-CBA3aHHEIC
JIpenecHOBONOKHMCTHIE JIETKHE CTPOUTEBHBIC VM- 117ymy) 1710CKOTO IIPECCOBAHMSL

b1 (HWL) cocTosIT U3 1peBecHOro BOJIOKHA U [IEMEHTA
WY MarHe3uTa B KayecTBe cBa3ywoimux (puc. 3.140).
OHU NOCTaBASAIOTCS TAKXKE B BUJIE MHOTOCIOMHBIX
JIerkux crpouteabHEIX Ut (ML) co cpeapnei npo-
CJIOMKOU 13 TIEHOIUTACTA WX MUHEPATTBHOTO BOJIOK-
Ha B ¢opmare 2000/500 mm. OHU U3rOTABAUBAIOTCS
TomuMHOoM ot 15 mo 100 MM ¥ OpUMEHSIIOTCS KaK Tell-
JIO-, MOXApPO- U HIYMO3aIUTHHIE TINTUTHL, a TAKXE B -4
KaYeCTBE TIOTEPSHHO ONaiyOKy ¥ OCHOBAHUS MOX  Pyc, 3.140. JIpeBeCHOBONOKHIC-
HITYKaTypKy. TEIE JIETKME CTPOUTEILHEIC TUIUTEL

3.10. Metanns

Mertaisl UMEroT OOJBIIIOE 3HAYCHME B KAUECTBE MATCPHAJIOB IS H3TOTOBICHUS CTPO-
HUTEJIBHBIX KOHCTPYKITUiA. Takke 1 BCE MHCTPYMEHTHI ¥ MallliHKI, TIPUMCHSIEMEBIC B
CTPOMTEJILCTBE, CAeIaHkl TIPEUMYIIECTBEHHO M3 METAJUIOB. Pa3nuyaior Xeje3Hbie 1
HEXENE3HLIE KOHCTPYKLIMOHHEIE MATEPUATIH.

3.10. 1. 2Keae3nble KOHCMPYKUNUORHbIE MAMEPUALDL

KenesHbie KOHCTPYKLIMOHHbBIE MaTEPUAIIBI MOTYYaIOT TIOCPEACTBOM Pa3/IMYHBIX METO-
IIOB M3rOTOBIEHUS U JalbHERIIeil 00paboTKH, C TIOMOIIILIO TIPHUCANOK IPYTUX MaTepU-
aJI0B (JIETHPOBAHMS) U IIyTEM TEIUIOBOH 00pabOTKU.

Ipu 5ToM NoONMYYaroT pazIUYHbIE ITOAXOOSIUKUE TS Mertannel
IEJIM IPUMEHEHUS] CBOICTBA, KaK, HATIPUMED, LIS CTPO- |
HUTENHCTBA U3 CTAIFHBIX KOHCTPYKIIUMA, JUTS Xee300€e- e e T S
TOHHOTO CTPOUTEILCTBA WJIH [JIsi CTPOUTEILCTBA C IPH- MaTepuaribl varepuanbi
MEHEHUEM TIPETBAPUTEIHEHO HAIPSDKEHHOT0 XKeJte300e-
ToHa. Paznuyaot ctamy u uyryssl (puc. 3.141).
Kenezo (Fe) BcTpeyaeTcsi B IIPUPOLAE B BUIC PY/Ibl. Cramn Mggephﬂ'n:l
2KenesHbie pyibl — 370 XMMIUYECKIE COSOUHEHLIS X ele3a "
lanpumep, crpou-
CIPYTMMHM JIEMEHTaAMH, BOCHOBHOM C KHUCIIOPOAOM; OHH TenbHas cTan., Hanpumep, “yryH,
WHCTpYMEHTaNbHas | | KOBKOS JMThbe,
conepxkar, KpoMe TOro, €1e Take CoOCTaB/IroHnue, Kak, cranb, crans ynyy- Cepoe CTanbHoe
LLEHHOTO KAYeCTea, TUThe
HanpuMmep, Keapll, ITMHA, Hgep 1 U3BECTb. nerupoBaHHas
cran
B noMeHHBIX nevax XXeJsie3Hble PyObl IpeBpaina- -

10T B Xeje30. JIoOMHA CBEPXY 3arpy»KaeTCs Xeae3HbI-
MM pynaMu, no0aBKaMu (B OCHOBHOM M3BeCTbio) 1 Puc. 3.141. Merannsr (0630p)
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Pyna, koxke,

fpoBasky ~™>  Konowhuio-

Bbil ra3

(npucazku) fre

[o6askn

Merannonom
(npucagkm) "

(Kl

Oy s s> |
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1l

Merog xuchopos-
HOTo ByThA /

Cranb

AnexTpuiec-
K meTo

Puc. 3.142. T1pon3BOACTBO Xe-
Ji¢3a ¥ cTanu

WenesHoe TMraeunbran nevs

Chipee

Kokc, uageers, ) |
GYTYHHEIA NOM, ——
CTaTILHOM 11oM

i
a Mapranya

[o6aBia kpemrua | | [loBabk

4 3anmBoYHbIe :
Tz ==
— {ManoxHuLeI) :

| OBxvrobas
| nesb
|

/ 7
= £ =
Cepoe fuTbe OTOKKEHHOR NUTbe

Puc. 3.143. Uzrotosnenue uy-
TYHHOTO JIAThSI

kKokcom. IlyTeM BmyBaHHS ropsiyero BO3OyXa KOKC
cropaert. Ilpu 3ToM o6pasyetcst okuch yrnepona (CO)
u aByokuch ymepona (CO,). Okuch yrneposa BuITs-
THBAET U3 XEJIE3HOH pyabl KUCIOPON (PEmyKIIHs).
a3kl TOGHUMAIOTCS KBEPXY U YOAISIOTCS KakK KO-
JIOINHUKOBHII ra3. 2Kene3o BOCIpUHUMAET YIJIEPOI,
CTAHOBUTCS XUIKWM U COOMPAETCSH B BHUIIE YYTyH4 B
HIXKHEH 9aCTH JJOMHBI, B METALIOTIPUEMHUKE. JloOaB-
KM TIPH TUIABJICHHUM CBSI3BIBAIOT 3aTrPS3HAIOIME DJIe-
MEHTBI JXEJIE3HBIX PyJI, 4 TAKXKE OCTATKH MOCJE CXHU-
ranusa Kokca. M3 Hux o06pa3yioTcsl JOMEHHBIE 1Ula-
k#. OHU IDIABAaIOT BCJIENICTBUE CBOETO MAJIOTO OOBEM-
HOTO BeCa Ha MOBEPXHOCTU YYTYHA U BBITEKAIOT 4epe3
CTIENIHATIEHOE OTBEPCTHE — JIETKY. UyTyH OTCTanBaeT-
cst Kaxnple 3—4 yaca ¥ 3areM MOeT Ha HaJIbHEHIIIYIO
nepepabotky. IIpomykTamMyu JOMEHHOM T1€YU SIBASIOT-
Csl YYI'yH, JOMEHHBIE IIVIaKK{ ¥ KOJIOIIHUKOBEI Ta3.
B 3aBrcuMocTH OT BUIA PYIOb! TOJIYYAlOT CEPBI WITH
Genprif uyryH (puc. 3.142). Cepblii 4yTyH COIEPXKUT
KpEMHUIA, KMEET CEPHIIL IIBET IJIOCKOCTU pa3ioMa, Xo-
pOIIIO pa3IKBAETCs B (DOPMBL U B JIMTCHHBIX IIEXAX ITPE-
BpAIIAETCS B YYI'YHHBIE OTJIuBKU. Benbrif uyryn co-
JEePXKUT MapraHell, UMeeT O€nyIo OJIECTHIIYIO TJI0C-
KOCTb pa3jioMa U SIBJISETCS UCXOTHBIM MATEPHaIOM
JUIS IIPOM3BOACTBA CTANU. JIOMEHHBIH 1IIIaK TIepepa-
OaThHIBAE€TCS B CTPOUTEILHBIC MaTEPHUAalIbl, HATIpHMEpP
IUIst JOOABOK W TPOU3BOJICTBA BSDKYIUX.

3.10.1.1. Yyeyn

B cTpouTebCTBE IPUMEHSIIOTCS B KAYECTBE JIUTHIX K3~
JeJIii IPOAYKTHI U3 CEPOTO JIUThSI ¥ KOBKOTO JIUThS
(puc. 3.143). U3 ceporo matba (GGL) uzroraBnuBa-
JOTCsI HanopHkie Tpyos ¢ mygramu (LA = nerkoe uc-
nosxenue) win ¢ ¢paanramu (tpyorl FF) mis razo- u
BOJIOCHAOXEHN S, KPBIIIKK JIFOKOB CMOTPOBBIX KOJIO -
LIEB ¥ CTOKU JIMBHEBOI KaHanmu3almu. s tpyborpo-
BOJOB BOJOOTBEIECHUS TIPUMEHSIOT YYTYHHbBIE JIUTHIC
KaHanu3aumuoHHEIE TpyOsl (GA), KOTOpbIE TIOCTABIIS-
10TCSl B BHE MPSIMBIX TPYO 1 0ThOpMOBAHHEIX IJIE-
MEHTOB KOJEH U coemuHeHuil (puc. 3.144). V muthix
KaHAJIU3alMOHHBIX TPYO, B IIPOTUBOIOJIOXHOCTE JI0
CHX ITOp KCIOJL30BABLINMCS JIETKUM HOPMAaILHBIM
KaHanu3auoHHbIM TpyOoam (LNA), ctpouTtensHag
IMHa oT(POPMOBAHHEIX 3JIEMEHTOB U MydT KOpove, U
no3TOMy MeHble Bec. KoBKoe (00:Kuroroe) Jurhe
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(GTF) umeer 3a cueT 0COGON TEIUIOBOU 0OpaboTKM
CBOWCTB, aHAJIOTUYHBIX CBOKCTBY cTair. OHO BSI3KOE
¥ B HEKOTOpPOIi crenieHu riubkoe. M3 KOBKOTO JIUThS
M3TOTABIMBAIOTCS ITOAKOBHI, ApMAaTypa, 3aMKHU, KJIFO-
yu ¥ (PUTUHTY (COENUHEHUS TPYO B CAHUTAPHO-TEX~
HUYECKUX yCTaHOBKax (cM. puc. 3.144).

3.10.1.2. Cmanb

JJ1st mporU3BOACTBA CTAIM IIPUMEHSITCSL OEBIA YyTYH.
YyryH U3 MHOTHX BHITYCKOB JJOMEHHBIX IIJIABOK CME-
1IMBaeTCs mepes NaibHeile nepepaborkoit B Mukcepe (cM. puc. 3.142). Ilpu stom
nonyvaioT 6osee paBHOMEpHEII coctaB. YyTryH UMEET copepXaHue yriepojaa ot 3 mo
4,3%, a TAKXE 4aCTO HEXEJIATEJbHBIC WIM CIMIIKOM OONBIINE IPUMECH KPEMHUSI,
MapraHia, cepst 4 ¢ocdopa. Ilpu nepepaborke 4yryHa B CT2Ib CONEPKAHKUE YITIEPOma
TIOHYKAETCS 10 MeHee yeM 1,5%, a HexenateIbHbIE TPUMECH TIOYTH MOJTHOCTHIO BhI-
ropaioT. BT0 IPOUCXOOUT C ITOMOIILIO PA3IUYHEIX METONOB PAUHUPOBAHVS WM QM-
CTKU CTAM OT ckpana. 11T 3TOr0 MIPUMEHSIFOT KUCIOPOTHOE IYThe (MIIM KHCIOPOIHO-
KOHBEPTOPHBIN MeTo[), a TAKXKE JICKTPUYECKUIl (MapTEHOBCKUIT) METOM.

Tlpu MeTone KUCIOPOMHOrO OYThs, WK KUCJIOPOTHO-KOHBEPTOPHOM cIIOCO0E I10-
nyuyeHus cranu (B 'epmanum ero ene HaseiBalor Meton LD — Linz — Donawitz), B rpy-
IIEBUIHON EMKOCTH KOHBEPTOpa, BMEIaroleit okoso 350 T, cBepXy Ha paciuiaB uyry-
Ha BBIYBACTCSI U3 OXJ1aX/1aeMOIi BOTO¥ KONbeBMAHOM popcyHKu Kucaopol. [1pu aTom
noJrygarTes TeMreparypsl 1o 2000 °C, mist oxIaxIeHUS paciliapa no0aBIsSIoT METaI-
JIONIOM U Xene3Hble pynbl. Tak Kax juist paduHHpOBa-

HUSI HE UCTIONL3YETCS BO3YX, TO KOHBEPTOPHAs CTAJlb
IIOYTU HE COOEPXKUT a30Ta, OHA KOBKAS 1 MOXET CBa-

JlerupoBauHbie
cranu

YyryHHble pr5!u

Puc. 3.144. Uznenust U3 yyryHa

puBathest (cM. puc. 3.142).

[lpu 31MeKTPOIIABHILHOM (MAPTEHOBCKOM) MeToIe
CTILHOM PacILIaB HATPEBACTCS B ITEYH C [TOMOTLIBIO DJIEK-
TPUIECKOM TyTW WU MHIYKLIMKA. DIEKTPUYECKUIT Me-
TOM TO3BOJISIET M3-3a JOCTUTACMOU TEMITEPATYPhI OKOJO
3000 °C pacruiaBigTh 0CO00 YMCTBIE CTAJIH, HA3LIBAC-
MbIE OJIATOPOAHBIMYU CTAJISIMIA. DTOT METOM B OCHOBHOM
IPUMEHSTCS IS U3TOTOBJIEHYSI JIETUPOBAHHBIX CTaIEH
(cM. puc. 3.142). XKunkasa ctann pasiuBaeTcs mo (op-
MaM B Biie OoBaHOK (6710k0B). VX 3areM mepepabarsl-
BAIOT B CTAJILHOI JINCT, NPOIUIA U HPOBOJIOKY.

HenurvpoeaH-
Hele CTanm
o1 0,05% p02,1%C| | 070,6%001,7%C
Hukenb, Xpom,
BaHALVIA,
Bonbgpam

Puc. 3.145. ITonpasnenernue cra-
JIel IO COCTABY

CrpoutensHble WHCTpymeHTans-
cranm Hasl cTarb
3.10.1.3. Budsi cmaneil Mpumenenve: TpumerieHmne;
— CTpOMUTENbCTBO — NPOM3ABOACTBO
. u3 cTanm WHCTPYMEHTOB
ITo coctaBy pasnuyaroT HEJETHPOBAHHLIE CTANM U JIE ~Cmaeneso | |- HHCTRYMEHTOR
W3 Xene300eToHa M
THpoBaHHble CTanu (puc. 3.145), o npuMeHeHno uxX || _WVWEEsEna ) | BobR e

pa3nyanT Ha UHCTPYMEHTANBHYIO U CTPOUTENIBHYIO
ctans (puc. 3.146). Cranu NOCTaBILIOTCS B pa3ind-
HBIX TOPIOBBIX (hOpMax.

Puc. 3.146. IMoppasnencHue cTa-
JIER 1O IPUMEHEHUIO
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HENErMPOBAHHAA CTAJb

OHa COCTOUT, 33 UCKITIOYEHUEM 3aTPSI3HAIOIIUX TIPUMECEii, TOJILKO U3 YHUCTOTO
xeinesa. [Ipu conepxauuu yriepona ot 0,6 mo 1,7% 3a cueT TeruioBoil 00paboTKH OHA
MOXET TBEPIETh U VIIPOYHSTEH (3aKAJIUBATHCS) U TIO3TOMY MOAXONUT JJISt PEXYIIETrO
MHCTPYMEHTA, KaK, HanpuMep, [t pe3noB. Eciu conepkaHue ymiepoaa JeXUT HEDKE
0,6%, 10 cTanb OrpaHUYEHHO 3aKaiBaeTcst. HenernposanHas CTalb UCIIONb3YETCSI IS
TIPOM3BOCTBA, HAIIPUMEp, I'BO3MEi, OOJNITOB, rack U APYruxX MeTATIOU3IEIHMA.

NEFMPOBAHHASA CTAIb

KpomMme xeneza U yriaepoja, JerHpOBaHHAS CTaIb COOEPXKUT METAUIB, KOTOPHIE
yay4lialoT ee cBoiictpa. Taxk, HanpuMep, ¢ HOMOIUBIO HUKENs, XpPOMa, BaHATKSL, MO-
ubaeHa 1 Bonh(ghpaMa MOBHILAETCS [IPOYHOCTD CTANIM Ha PACTSKEHUE ¥ B OONBIIMH-
CTBE CJIyyaeB Taxxe TBeprocTh. Craiu ¢ BHICOKHUM COIEPXaHMEM HHKEISI ¥ XpoMa
(BMecTe st 26%) sBnsIOTCS HEepxapeomuMu., Takne ctany IpUMEHAIOTCS UL T1e-
pu1, pesepByapoB 1 TpyboripoBonoB. CTany ¢ OYEHb BBICOKUM COOEpXaHUeM goba-
BOK XpOMa U BOJIb()paMa SIBJISIIOTCS TEMITEPATYPOCTOMKUMY M OCOOEHHO TIOAXOMISIT ITSl
PEXYIIKUX HHCTPYMEHTOB, HAIpUMEP JIJISt ITOJIOTCH TIKLL.

MHCTPYMEHTAJILHAA CTAJb

HMHcTpyMEHTAIBHAY CTUIh — 9TO 3aKaIMBaIOIIascs ctaib. Ilepel 3aKaikKon HHCT-
PYMEHTAILHYIO CTalh MOXHO 00padaThiBaTh pe3aHueM. PasnmdaloT HelernpoBaHHbIC
U JIETHPOBAaHHbIC MHCTPYMEHTAIIBHEIE CTAJIN.

CTPOUTENBHAA CTAIb

CrpouteNbHBIMIA CTAISIMU Ha3bIBAIOT BCE He3aKaIuBarommecs craid. Ha crpou-
TEIBHYIO CTaJIb, HA3BIBAEMYIO TAKXKE MACCOBOU CTANILIO, MPUXOAUTCH CBBIlE 90% 1po-
u3BojacTBa cTann. CTpOUTENIbHAA CTAIb TIPUMEHSIETCS JIJIst 0OIIeCTBEHHBIX LIeNeil, a
TaxoKe st getaneii MamyH. OHa B3r0TaBIMBAETCS JIETHPOBAHHON 1 HEJIETHPOBAHHOI.

HenerupoBanHas cTpoUTENbHAS CTATh HA3BIBAETCS OOBIYHON CTPOUTENLHON CTa-
JIbI0 (OCHOBHOIA CcTajibio). JIId €€ IpUMEHEHUS] OCHOBHOI XapaKTePUCTHKON SBISETCS
IIPOYHOCTH Ha pacTsixeHue. Tax, Hanpumep, CT. 37 — 3T0 CTpOUTEILHAA CTANb, IIPOY-
HOCTbh KOTOPOI1 Ha pacTsKCHHE B 3aBHCMMOCTH OT TOJIIHMHBI CEYEHUs! COCTABISIET OT
370 mo 470 H/Mm?. TIpoyHOCTE CTa/IM Ha PACTSDKEHHUE TEM OOJIBIIE, YEM BBIIIIE COHEP-
XaHue yriepoga. OqHAKO CTaii ¢ BBICOKMM COAEPXKAHKEM YIJIepona Xyxe obpabaTei-
BaIOTCS.

3.10.1.4. Topeossie hopmbr cmpoumenvroli cmanu

Cranb nepepabaTeiBaeTCs B IaibHelve nonydadprKaThl HOPMUPYEMBIX TOPTOBBIX
¢dhopM nyTeM NMPOKATKY, INTAMIIOBKM WK BoJoYeHus, Yarne Bcero mpuMeHsIeMbIMU I10-
nydabpukaTamMul SIBJISIOTCS [IPOKATHBIE TIPOMIIY, [IPYTKOBas CTaJb, TPYOBI, ITyCTOT-
HbIE TIPOILUIN, JINCTOBAS CTAIh U TIPOBOJIOKA.

IIpoxatHsie npohpuam (IpoQIkHAs CTATh) C CEYEHUIMHK B BH/IE YTOJIKOB, IIBEJIIC-
POB, TABPOB U JIBYTABPOB. DTU CTAILHBIE IIPOQIIIE 0003HAYAIOTCH COOTBETCTBYIOIIM-
MH TIEpBLIMI GYKBaMH HEMEITKOro Ha3BaHUI ¥ B OOJILIIMHCTBE CIIyJaeB YMCIIOM, 000-
3HAYAI0LMM pa3Mep I1o BeicoTe A (Tabn. 3.50).



NMPUMEP

Ilo DIN 1025:

Ilo EURONORM 53-62:
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O603HaYeHNe IBYTABpa C MIMPOKUMH 1I0JIKAMU HOMUHAILHOM BhicoToi 200 MM.

IPB 200 DIN 1025
HE 200 B

IIpyTKOBaA CTANB — 5TO IIPOKATHHIE CTEPXHU KPYIIIOro, KBagpaTHOro, IIECTUIPaH-

HOI0 M TOJIOCOBOTO CEYEHMSI.
OHH IIOCTaBJISAIOTCI B O0Nhb-
LIMHCTBE CJIyYaeB C pasMmepa-
mu d, a, s ot 2 o 200 MM 1IpyT-
KaMH 10 8 M JUTFHOIA.

INonocopasi crams, UMeeT ye-
TEIPEeXyroabHOoe ceueHue. [1Iu-
puna rioniock! ot 10 mo 150 MM,
TonmuHa — ot 1 go 60 mM.
IpyTKu nocTaBnsIOTCS ITMHOL
or3mo 12 m.

Tpyost B OONBIIMHCTBE
ClIy4aeB UMeIOT KPyTityio (hop-
My cedeHUs1. OHU TIPUMEHST-
I0TCS JUIs1 CHAOXKEHMS 30aHuil
rasoM, BOJIOH, 4 TakKe IS BO-
JooTBedeHUs. OHHM Takxe
CJIyKaT CTPOUTENLHBIMU OII0-
paMH WIH CTOMKAMU IEepui
11 KOHCTPYKTUBHBIX 1IeJiei 1
neJsiel 6e3omacHoOCTU. TpyObl
N3rOTABJIHBAIOTCS OeCIlOB-
HBIMU WM CO CBAPHBIM IIPO-
JIOJBHBIM IITBOM.

3.10.2. Apmamypa
Oaa Gemona

IMpumensiemas ayst apMUpOBa-
HMS XeJle300eTOHA CTalb Ha-
3BIBAETCS APMATYPHOM CTANLIO
(BSt) (puc. 3.147). Ona HOp-
mupyetcst 1o DIN 488, a Tak-
xe 110 DIN u ENV 10080. Ap-
MaTypHas CTATb ITOAPAa3IIesi-
eTcsl Ha TIPYTKOBYIO apMatypy,
apMatypy B OyxTax, apMaryp-
HBIE CTabHEIe CETKU 1 HATIPSI-
raeMylo apMarypy.

Tabnuua 3.50. Toproesie (hopMbl MPOKATHOK cTanu

Kpatkoe| Hopmatme-
O6o3HaueHve Mpounb | o6oaHa- | Hoe 06o3Ha- Paaxspb"
yeHue veHve
Lo h
i or 80
YakononouHas < I-Profi,
OByTaBpoBasi I DIN 1025 (Ao 600
i ok, DIN EN 0025, p,
71 i S275J0 |or 42
4 po 215
(-~ h
Heyrasp ¢ non- I-Profil 0T 80
Kamu cpepHein - fo 600
WMPVHDBI ¥ Naparn- ‘ IPE DI?\IHEIJI%ZO?QS
nenbHeIMY Mnoc- e S275JR b
KOCTSIMW MONOK b or 46
oo 220
I-PB-Profil [ h
e DIN 1025 o1 100
napannensHbLIMU IPB DII’;ZE%‘%)% Ae1I0G
MNOCKOCTSMM b
nonok M Euronorm: ot 100
HE ..B o 300
Ulupokononoy- [ S h
HbIF OBYTABpP C I-PB-Profil |oT 100
napannensHeiMn | < IPBI no 1000
NINOCKOCTSIMU Euronorm: | p
Nonok, nerkoe b HE .. A ot 100
vcrnonHeHne i ao 300
LLinpokomnonou- e h
HLIF ABYTaBP C = I-PB-Profil |©T 100
rapannenbHbIMY N IPBv Ao 1000
MIIOCKOCTSIMM SR Euronorm: {p
ronoK, Tshkenoe b HE ..M ot 100
nernonHeHne no 300
5 TR Winkel |axs
PaBHoGokwuiA @ i & L DIN 1028
yronok o = DIN EN 0025 | ot 20x3
2k $235JRG1 | Ao 200x24
it axbxs
Winkel "
HepaeHo6okuii & DIN1029 |oT
Yronok | k! L DIN EN 0025 | 30x20x3
i S235JRG |Bo
,L__,Lb 200x00x14
g U-profil | 7X%
DIN 1026 |7 30x15
Weennep U |piNEw oozs o
5 S275JR | 400x110
L by .
i I T-Profil b=h
Lnpokononoy- “ TB DIN 1024
HLIV TABP i c DIN EN 0025|ot 30
i S275JR  |mo 60




@2 Tnasa 3. Cmpoumenuvivie mamepuanu

ApmarypHas crarb
BSt

—

ApmarypHbie
CTanbhbie
cetkv BSt 500

npyTKOBaRA
crans BSt 500 S

ApmatypHas cTanb
B Bide konew BSt 500

Puc. 3.147. ApmatypHas cTaib
o DIN 488

O6o3HaueHue apmartypHoii
cTanu

BSt 500 S wnu IVS

ApmartypHas cTane C npegernom
Teky4ectu 500 H/vm?

W C MPO4HOCTBLIO HA PaCTsHKe-
Hue 550 H/imm?

Puc. 3.148. IloeepxHOCTH apMa-
TYPHI IEPUOAMYECKOT0 podyiis

Tabnuya 3.51. Pasvepkt 1 Beca
cTepxHen
Homuuane- | HomuHanes- | Homunarns-
HbI QMamMerTp [Hoe ceYeHne| Helii BEC
d B MM A, B cm? B KI/M
6,0 0,283 0,222
8,0 0,503 0,395
10,0 0,785 0,617
12,0 1,131 0,888
14,0 1,54 1,21
16,0 2,01 1,58
20,0 3,14 2,47
25,0 4,91 3,85
28,0 6,16 4,83
(32,0)* (8,04)" (6,31)*
(40,0)* (12,57 9,86)*
* Mo «O6iwemy ponycky CTpOWUTENb-
HOro Hanaopa» Hemeukoro WHeTuTy-
Ta CTPOWUTENLHOW TEXKUKW.

3.10.2.1. llpymxosas apmamypa

IIpyrkoBast apmatypa (S) uMeeT mpefen yipyroctv
500 H/mm? u nipezienr ipouHoctu 550 H/mm2, OnHa
npoussoautcsa Kak BSt 500 S.

Ipornecc mpou3BOACTBA OCTAaeTCs HA BBIGOP ITPO-
uspoauTeo. B kauecTse mprMepoB MOTYT OBITH HA3BA-
HBI CJIEAYIONIHE CITOCOOHI.

¢ Topsuasnpokarka 6e3 rmocremyromnreii 0opadorku (U).

¢ Fopsiuast mpoxaTka ¢ TeTNoBOM 00pabOTKOI 3a cyeT
npokatHoro Terua (T).

* XoJIOAHOEe U3MEeHEeHHE (POpMEI, KakK, HalpuMmep,
ckpyausanue (K,) wim suitsirusanue (K ), ropst-
YeKaTaHHOH cTany 0e3 3HAYUTENbHOro yMeHbIle-
HuA cedenus U.

e XonogHas TIpOKaTKa U X0JIOAHAaA ITPOTAXKKa BAJILLIO-
BaHHOM TIPOBOJIOKHN CO 3HAYUTCIIbHBIM YMCHBIIICHU -
€M CCUCHUA.

IToBepxHoCTh TPYTKOBOI apMaTyphl IIOKPBITA JIBY-
MsI psLIaMH KOCHIX pedep, ITpUdeM Ha OJTHOM TIOJTyOKPY K-
HOCTU pebpa UIyT NapauiesisHo ApyT Apyry. Ha npyroii
TIOJIIYOKPYKHOCTU OHU TIO-Pa3HOMY HAKJIOHEHBI K OCH
crepxHs (puc. 3.148). CrepXHU TPYTKOBOI apMaTyphbl
HMMEIOT TIOYTU KPYIJIOe cedeHue uaMeTpoM ot 6 jio 16,
20, 25, 28 MM 1 nipu «OO0IIEM IOITyCKE CTPOMTEIIBLHOTO
Ha30pa» — 32 1 40 mu (tabu. 3.51). Oau rpousBomsITCS
B BUIE TOpsTYeKaTaHHbIX ITPSIMBIX CTEPXKHEH IIMHOM OT
12 no 15 M u criepuanbHOI JUMHEL OT 6 10 31 M. Bee
apMaTypHbIE CTaIU ITPUTOIHEI IyTst cBapku. st crieru-
aNbHBIX aPMATYPHBIX PabOT MOXKET MPUMEHSITHCS CBa-
puBaemas apmatypa S 235 JR (St 37-2) ¢ mankoit mo-
BEPXHOCTLIO.

Cornacuo DIN 1045-1 apmatypa Bcex (popm 110-
cTaBKM obo3HavaeTcs: BSt. Mmeercss apmatypa BSt
500 S (A) c OOBIYHOIT BA3KOCTHIO (IIACTUYHOCTLIO) U
BSt 500 S (B) c BeicoKO#1 BI3KOCTHIO (TUTACTUYHOCTEIO).
TMox mTacTMYHOCTHIO IIOHUMAIOT CIIOCOOHOCTD CTalk
UMETH OCTATOYHBIE AeOpPMALIUY [TOCKTEe HATPYKESHUSI.
T1pyrkoBas apMatypa pa3zimdaeTcsl TakKe 1o TpeboBa-
HUSAM K OOIIEMY YUIMHEHUIO TIPY HAWBBICIIEM 3HAYe~
HUU pacTArMBaIONIeil CUIIbI, a TAKXKe IO OTHOIIEHHIO
IPOYHOCTH Ha PACTSKEHME K TpaHulie (Tpefety) yrpy-
rocta (R /R ). Tlpu 3TOM yIIMHEHHME CTEPXHS apMa-
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TYpBI IO MaKCUMaNbHOI Harpy3koii st BSt 500 S (A) o T
cocrasystet 2,5%, a st BSt 500 S (B) — 5%. S 1~ ' I B
Baxupivu mokaszaTe)isiMu Uisl OLIEHKH IIPOYHOCT- = pt: FEIR o
HBIX CBOVCTB apMaTypHl SIB/ISIIOTCS IIPOYHOCTh HA pacTs- (% 400/ ‘: S z
xenve R 1 nipesen Tekydectd R . OTu BeMYMHEL MO- % 300 Fé E 1.
IyT OBITH ITOJIYYEeHbI C IOMOLIBIO UCTIBITAHUI Ha pacTs- | £, 2 s I
eHUe U TIpe/ICTaBJIeHBI IPadMKOM 3aBUCUMOCTH yIUTH- | £ [ E-,f §
HEHMWSl OT BEJIMUMHBl HATIPSIKEHUs, HA3BIBACMBIM §1OO F gf_
muadparmoil paboTel cTanu Ha pacTsikeHue (puc. 3.149). 0 >4 6 8 10
OHa 1TOKa3BIBET, YTO IIPU HEOONBIIMX HArPy3Kax Hampsi- Yonmvrenve 8 % ——————=

XeHue U gehopMarvsi CTaiu YBeIMIMBAIOTCS] B OMUHA-
KOBOM COOTHOIIEHUH (00JIACTH IPOTIOPLIMOHANBHOCTH).
IIpu pasrpyske cTaib BO3BpalaeTcsi K CBOSH NepBOHA-
YaNLHOU JUIUHE, T.e. BezeT cebsl ynpyro. Eciu crans Harpyxath BhILUe TIpeJiesia Ipo-
nopuuoHanbHocTH P, To medpopMaiiust yBenuuuBaeTcst ObICTPee, YeM HaIpsKeHUe. D10
TMIPOUCXOMUT J0 nipefena yrpyroctd E. OnHako B apMaTypHOM CTaIM 3TO yBEIMYEHUE
HACTOJIBKO MaJI0, YTO UM MOXKHO IIpeHeOpeyb. [1pu ganbHeieM Harpy:XeHuu JIo 1pe-
nena rexysectu S (R) crainb 1eOpMUpyeTCst INIACTUYHBIM 0OpasoM, T.€. 3TO HEGOJIb-
1I0e Y/UIMHEHME ocTaeTcst rocie pasrpyxernss. Haunnas ¢ Touky S cHavyana yimmHeHve
CHJILHO YBEJIMMMBAETCS1 O3 yBeIMUYeHUsI HArpy3Ku. ApMaTypa BHITSITMBAETCS B JUTHY,
oHa «teder». [TloaToMy 3Ty 06N1acTh Has3kIBaIOT 0ONACTLIO TeKydecTH. [py nanbHeiinem
Harpy>XeHWH HanpsDKeHUe PacTeT A0 rpaHuLbl pa3pylieHrs B. Bro MakcumMaibHOe Ha-
MpsDKeHWE WIM MaKCUMATbHAS HATPY3Ka apMaTyphl HA3BIBAETCS MPEIeSioM NPOYHOCTH
Ha pactsmxkenue (R). Ipenen npounoctu g BSt 500 S — 550 H/mm2 Ecyn 912 Makcu-
MaybHasl BEJIMYUHA IPEeBBILIEHA, HANpsDKeHYe TajaeT IO TPaHWLB! pasphiBa Z U apMa-
Typa paspbeiBaetcs. [Ipu 370M cTanb JOCTUTaeT CBOEro HauboIbLIero yILIMHEeHHU L.

ApMarypa u3-3a OCTATOYHOTO YIUIMHEHUSI U OMIACHOCTU pa3pylleHus] He TOJKHA
HarpyxartbCsi 1O IPOYHOCTU Ha pacTsikeHue. JLonycTiMoe HalpsXe Ve JIEXXUT B 00Jra-
CTU 1IPOIOPIMCHANBHOCTH. OTHOLIEHUE IPOYHOCTY HA PACTSKEHUE K JIOITYCTUMOMY
HaMpsDKEHUIO JaeT 3HaYeHre 3araca MpoYHocTH. OTHAKO B CTPOUTENBCTBE U3 XKEJIE30-
0OeTOHA paCCYUTHIBAIOT HA IIPEJIEN TEKyJecTU.

Puc. 3.149. Tnarpamma paboTsl
CTaJM Ha PacTsSXeHUe

3.10.2.2. Apmamypras cmanb 6 Gyxmax

H3rorosieHue, CBOMCTBA U IIPUMEHEHHe apMaTYPHOI cTajid B 6YXTaX COOTBETCTRBYIOT
IpyTKOBOM apMatype. OQHaKo B 3TOM Cliyyae HEOOXOMUM JOITyCK cTpolHan3opa. [1o-
CTaBKHU OCYILIECTBJISIIOTCS MAMETPOM CTepxkHel 1o 14 MM 1 BecoM O6yxTel 0T 0,5 10 3 M.
briBaeT ropsiuekaTaHHas apMarypa nepuonudeckoro npodmis B oyxrax BSt 500 WR n
co criermanbHeM ripodutem BSt 500 WRS, a Takke X0OTHOTSHyTast apMarypa nepuy-
oguieckoro npodung B 6yxtax BSt 500 KR.

ApmaTtypHast ctanb B OyxTax MPUMEHSETCS B OCHOBHOM JUISI 3aBOICKOr0 U3TOTOBJIE-
HUS apMaTypHBIX KapKAaCORB.

3.10.2.3. Cmanvhbie apmamypHble cemKu

CranpHble apMatypHble ceTku BSt 500 M — 3T0 U3roToBieHHbIe Ha 3aBOAe IIOCKUE
apMaTypHbBle 3JIeMeHTH (Kapkachl). JUi HUX NIPUMEHSIOTCS CTEPKHHU C BAABICHHBIM



@4 Inasa 3. Cmpoumenvibie mamepuano:

L

Puc. 3.150. ApmatypHRIii cTep-
xenb BSt 500 M ¢ BaaBneHHBIM
NEPUONUYECKUM NIpoduiiemM

OBbitHLIE CTepXHM  ROIHBIE CTEPXHMA

Puc. 3.151. CranbHbie apMaryp-
HblE CETKHU

T ® (5] (] (5]

Q 188A, Q 257A, Q 335A,
R 188A, R 257A, R335A

2 NpoAOnbHbIX KPAeBbiX CTEPHHS
<) [ 6] L) 620
R377A, R513A DBOiHLIE CTEMKHY

4 NPOLONBHLIX KPAEBLIX CTEPHKHR
T [5] [~} (5] 00 0

Q377A.Q513A  [IBO#HLIE CTEpPXHU

Puc. 3.152. O6paszoBanue Kpa-
€B CETKH

Tabnuua 3.52. Pasveptl sHeek
CTalNbHbIX apMAaTypPHBIX CETOK

Paccrosimve B Mm
Buva cetku
MpoponkHeie | Monepe4HLrie
CTEPXHU CTEPXHU
Cetkn Q
Q335A 150 150
Q377 A 150 100
Cetxu R 150 250

npoduieM qramerpom ot 6,10 12 MM (TPOAOIILHEIE U 110~
MepeYHbie), KOTOphle B MECTAX HePeKPeIUBAHKS IIPOY-
HO CBapUBAIOTCs1 IPYT C JIPYrOM IIOCPEACTBOM TOYEYHOM
KOHTaKTHO-CTHIKOBOH cBapku (RP) (puc. 3.150). Cramm
[UIs apMaTyPHEIX CeTOK, KaK U IPYTKOBasi apMaTypa,
umeloT Tipenen tekydectn 500 H/mm? u ipowHOCTh Ha
pacrspxenue 550 H/vm?,

ApMaTypHBle CeTKU U3rOTaBIUBAIOTCSI B BUJIE
MPSIMOYTOJIBHBIX JIMCTOB IIMPHUHOI 2,15 M U IIMHOI
ot 5,00 mo 6,00 mm.

Io xpastM cTaBsT MTAPHBIE CTEPKHU OJTMHAKOBOTO
nmamMetpa (puc. 3.151). CeTku MOTYT UMeTh KpacBble
MMApHBIE CTEPXXHM TOIBKO B IIPOAOIBHOM HATIPABJICHUH.

B 3aBucrMocTH OT pacnioNoxeHust IPOAOILHBIX U
NOIIEPEYHBIX CTEPXXHEN pa3nuyaloT:

® MAaThl TUIIA Q C KBaapaTHBIMU UIH IIPAMOYTOJIbHBI-
MM STYEMKAMU M OOWHAKOBHIMU IIPpOJOJIBHBIMHA U
TOIICPEYHBIMU CTEPXXHAMMU,

e MaThl TUIA R C IIpsIMOYTrONIbHBIMMU STYeMKaMu U O0Jb-
IIMMU TOIOMIASIMU CEYeHUN ITPOIONBHEBIX CTEPXK-
Hell, YeM y Hecyillux crepxHeit (tabi. 3.52).

Ha npononbHBIX Kpasx CeTYaToro Mata B CETKax C
JBOUMHBIMU CTEPXHSIMH MOTYT YCTAHABJIMBATHCS TIPO-
CTEIC CTepKHHU. Takve MaThl Ha3bIBAIOTCSI KPAeBBIMU
MaTaMy Wi ceTkamu (puc. 3.152).

ApMaTypHbIe CETKU UMEIOT KpaTKue 0003HAYeHMIA,
KOTOPHIE JIA}0T CBEZICHUS O PaCTIONOXECHHUH CTEPXXHEIH 1
CEeUEHHUSIX HEeCYIIIHX CTePXKHelt Ha IMMPUHE CETKU B 1 M.

O06o3HaueHue CETKHU YKa3bIBAETCS HA MOTOA0YC-
TOMYMBO#M OUpKe (B OCHOBRHOM M3 3ECTH), KOTOpas J0J1-
XHa IPUBI3HIBATLCS K KaxXI0l cetke. M3 Hee TOIKHO
OBITH SICHO 0003HaYEeHKE CETKU U HOMEP 3aBOLa-U3ro-
ToBUTeNst (pUc. 3.153).

CTasibHBIE CeTKHU IIOCTABASIOTCS KaK CETKH CO
CKJIa[Ia, 3aKa3HblE CEeTKU, KAK YepTeXHble CEeTKU U

Mapkuposka nrockux
€ETOK CO CriTaja

Mapkupoeka 3aKkasHbIX
1 YEPTEXHbBIX CETOK

KaK apMaTypHBIe 3JIEMEHTH
W KapKachl.

CknaackKue ceTKu — 3TO
nocTaBisieMble CO CKJana ap-
MAaTypHBIE CETKH C XECTKO yC-
TAHOBJEHHBIMH CeYeHUSIMHU
crpexHeit (Tadn. 3.53). LHudpu

1

LUl eLlidil,

Puc. 3.153. MapkupoBka apMaTypHBEIX KapKacoB

KpaTKOro 0603HavyeHus: JaioT



CTOKPATHOE CeyeHHe CTaIU TIPO-
JIONBHBIX CTSPXKHEN MU Hecy-
LUX CTepXHe# B CM2/M.

3.10. Memanaot 2\)
Mpumep onucauusa ceTtku R 443:

— PaccrosHue mexxgy npofonbHeIMN cTEpXXHAMKU 150 MM

— B npoponbHOM HanpaeneHum puameTp ABOAHBIX CTepX-
Hel 6,5 MM 1o gBa BOKOBLIX CTEPXHS CREBA W Cripaea

3aka3zHpie CETKH — 3TO ap- BRSO .54k

MaTypHBIE CETKHM, AUaMETpP
CTEepXHEN KOTOPBIX, PACCTOS-
HUE MEeXIY CTCPXHSIMH U pas3-
MEpbl MaTOB YCTAHOBJIEHHI 38~
KAa3YHUKOM. JIJIMHBI CETOK MOTYT
O6ITh 10 12 M. [upuna ux Mo-
X)eT cocTaBnsTh 10 3,00 M. s
3aKa32 3aKa3HbIX CETOK HE00-
XOOUMO YKa3blBaTh JIAHHBIE B
CIIEAYIOLLEM MOPSIIKE.

— PaccrosiHne mMexxay nornepeyqHbiMU CTepXHAMU 250 MM
— B nonepevHomM HANpPaBneHUN QUaMeTp CTEPXKHEN 5,5 Mm

NMPUMEP

BSt 500 V — 150 x 7.0 d/
7.0 — 4/4— 250 x 7.0

Puc. 3.154. Tunu4gHBIA BUJL IVIOCKOM CETKU CO CKJIAfA C 3KO0-
HOMHEBIM PacTOJIOKEHUEM CTEPXKHEN MO KpasMm

ApMatypHasl ceTKa MuMeeT pacCTOsTHUE MEX Y IIPOJOJIIbHBIMU cTepXHAMU 150 MM
C INaMeTpOM IBOMHBIX CTEPKHEHN BO BHYTpeHHeH obnactu 7,0 MM; B KpaeBoii o0Jac-
TH OOBIYHBIE CTEPXKHU UMEIOT AuameTp Takke 7,0 MM. Mat uMeeT clipasa U CleBa 110
4 IpOAONBHBIX CTepxHsl. [lollepeyHble CTEPXHU UMEIOT PACCTOSHUS MeXIy HUMHU
250 mm. JluaMeTp TorepeyHbIX crepxaeil — 7,0 MM.

L1t TOro 4ro0H! 3aKa3unK He 3aHUMAJICS € HYJS IPOeKTUPOBAHUEM CETOK, HEKO-
TOPBIE U3OTOBUTENIU 3aKA3HBIX CETOK IPELIaraloT CeTKH IO IIPeATNOYTUTENIbHBIM pSi-
IaM cedeHuit (Matel VZ). [1pu 3T0M Iipemiaraercsi GoMbInoe YUCI0 BO3MOXHOCTEH 10-

Tabnuua 3.53. Hoeble apmaTypHele Kapkackl co cknana BSt 500 M ¢ goronHutensHoin 6ykeoit A
S INocTpoeHne kapkacoB B NPORONLHOM/ Beo
Onvna |Pacnonoxeue | O603Ha- POPEpEt N S penTeH Ceuerve X
wipnra’ cTepxHein yenue | PacctosiHue [uameTp crepxHed, KonnuectBo BAONL/
M rno Kpasm KapkacoB Mexgy MM npoﬂoanIilX nonez;/)ek,
(:agg:ﬁ?]g:;t::\)n CTep:nK:nﬂMVI. Bo BHyTpeH- | B kpaesow CTEpXHEN CMIM | kapkaca | Ha m?
Hell obriacty 30He cneBa | cripaBa
150 6
Q188A 150 6 1,88 324 3,01
5,00 150 7
4—2, 15 6es Q257 A 150 Z 2,57 441 410
Q335A }gg 8 3,35 57,7 5,37
150 6d / 6 - 4 / 4 3,77
6.00 " Q377A| 100 < 3g5 | 67.6 | 524
2,15 150 7d |/ 7 - 4 [/ 4 513
Q513A 100 8 5.03 90,0 6,98
. R18sA| 150 ©  (d2 peoimoii crepxens) Ve | 282 | 244
5,00 150 7 2,57
215 Gea R257A| 20 5 113 | 322 | 300
150 8 3,35
R335A 250 6 113 39,2 3,65
150 6d / 6 - 2 [/ 2 3,77
6,00 . RST7A| 250 6 113 | 461 | 857
2,15 150 7d [/ 7 - 2 [/ 2 513
R513A 250 6 113 58,6 4,54
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CTPOEHHS CETOK B IIPOLOJIBHOM U NOTIEPeYHOM HAIPABJICHUU B BUJle Tabnumpl. Pa3-
MepBbl CETOK U pa3Mepbl CBOGOMHBIX KOHLIOB ITO KpasiM NOJKHBI OBITh 33/janbl. KpoMe
TOI'0, UMEIOTCH 3aKa3HBIE CETKH, Y KOTOPBIX B 0OJIACTH HAMOONBLUMX PACTAUMBAIOIIMX
HaNPSXEeHUN NPeJIoXeHbl TOMONHUTENIbHbIe IPOAOJIbHBIEe CTEPXHU. TeM caMBIM
MOXHO C3KOHOMUTb apMaTypy B APYIUX Mectax. Takue CeTKH Ha3bIBAIOT 3KOHOMUY-

HBIMH 33Ka3HBIMU CETKaAMMU.

YepTekHbie CETKH — ITO apMaTypHBIe CETKH, KOHCTPYKIIUS U Pa3sMePhbl KOTOPBIX
BBITIOITHAIOTCS MCKITIOYHTENLHO 110 YepTexaM.

Biorenshble
KapKachbl

Mopnepxusato-  Kapkack! HS

LWe KapKackl

Puc. 3.155. DneMeHTH apMUPOBAHKS

Bepxss raskas apmarypa

~ 55 mm
5
A Y
e ;

Konnavek /7
V3 CHHTE- “ )
whyeckoro \ 8 /

BeicoTa noa
aepxxiA H

Hinkvsis maskan apmarypa

marepuana

Puc. 3.156. Ionnepxusaroniye Kapka-
CHI C OTIOPHBIMU HOXKaMU

BepxHsa rastan apmarypa
|

BsicoTa noa-
LEpKKA H
é A ?

Z—
HuxHsis riaBHas apmarypa

Mopxnagka
L5 CO3A3HYA 3aLIMTHOFO COR

Bepxwsi tnaBHan apMaTypa

[

o w

BblicoTa nop-
nepxxv H

HwxHas rmasnan apMarypa

Puc. 3.157. Tlognepxusatonine kopoba
B pasTMYHOM HCTIONTHEHUH

ApmMaTypHbie CETKU 0€3 0c060ro 0b603Ha-
YeHUs JOIyCKAIOTCS ISl IPEUMYIIECTBEHHO
CITOKOMHO HArpyXeHHbIX KOHCTpYKUMid. Ecin
MMeeT MECTO AWHAMUYecKasl Harpyska, Kak,
HarpuMep, B IIEPeKPBITUSIX, II0 KOTOPBIM e3/51T
aBTOIIOrPY34YMKHU, TO HEOOXOOUMO TTPUMEHSTh
0Cc0060 0003HaUeHHbIE MaThl dyn. DTH ceTKU
TOUIEXAT 0COOOMY JOIYCKY U U3TOTABIUBAIOT-
Csl TONIBKO KaK 3aKa3HBIE VIJIM 110 YepTeXaM.

ApMaTypHbie 3JIeMeHTbI M KapKachl — 3TO,
HarpyuMep, Or1oresibHbBIE KapKachel, IIoggepxunBa-
IoIMe KapKachl, kapkacel HS, mrockue 3Kk0HO-
MUYHBIC KApKachl M1 CTCHOBBIC KapKacChl.

BroresbHBIE KAPKACH — 3TO OCOOBIE CTaNb-
HBIE apMaTypHble KapKackl, U3rubaeMbie U3
CETOK, KOTOPBIE COCTABJISIOT eIl apMaTyp-
HBII KOpOO U3 OI0reNiei, OTKPBITHIM CBEPXY
(puc. 3.155). luprHa kapKacos MOXeT ObITH
ot 0,7 mo 2,0 M, KOpoba MMEIOT JUTNHY 2,45 M.

Kapkacest HS npyuMeHSIIOTCS TSI IETIEBBIX
U YIJIOBBIX coemMHeHUi. [Ipu aToM ceTkH mu3-
rubatorcss B U-00pasHpie KopoOa IIMHOK S M.
oxnepxupaionpe Kopoda obecrieynBaroT 10-
JIOXXEeHUe BepXHeii apMaTypbl. OHU M3roTaBiIv-
BAIOTCA JLIS BBICOTHI HOIOEPXKU OT 8 10 40 cM.
Jsi 3a1UTEl OT KOPPO3UM Ha KOHIIB! CTePXK-
Hel OIeBaloT KOJITAYKM U3 CUHTETUYECKOTO
matepuana (puc. 3.156). Ilpu npuMeHeHUN
NUlleBOro 6eToHa KOpoba CTOSIT Ha HUXHEM
apmatype. MiMeloTcsl iBe BO3MOXHOCTH MC-
nonHenus (puc. 3.157).

IMr0CcKHE SKOHOMMYHBIE KAPKACHI — ITO Yep-
TEXHEIE CeTKH, KOTOPBIE B MeCTaX MeHBIINX
PACTATHUBAIONIMX HATIPSDKEHUIA UMEIoT MeHbLLee
KOJNMYECTBO apMAaTyPHBIX CTepXHEI.
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CrenoBbie KAPKACHI 110 JUTMHE COOTBETCTBY-
IOT BEICOTE 3TaXa B XWIUIHOM CTPOUTENb-

Nepexopas obnacts
MEXZY CTeHoi
 RepekpLiTHeM

crBe. B 00sactu MexnysTaxXHBIX HEePEeKPLITHI

Yy HUX HET NoriepeyHbIx crepxHelt. [leprienmu-

KYJIAPHBIE CTCPXHHU CTCHOBBIX KAPKaCOB UME-

TOT TaKyI0 UIMHY, YTO OHU BBIXOIT 34 ILI0C-

KOCTb [NIEPEKPBITUST U obecrieunBarOT COeAUHE -

HUE C BBIIEPACITONOXEHHOM apMaTypOii CTEHEL

v

(puc. 3.158).

nonepeyHas apMarypa

3.10.2.4. Henomanusa

apmamypHoicmany

HedopmupyemMocTh OpyTKOBOIM apMaTyphl UC-
IILITBIBAETCS C IIOMOILBIO UCIIBITAHUA Ha OOpaTHHI U3~
rib ¢ NOMOMIbIO U3THOHOM MammHBL. C ee TOMOIIBIO
M3IA0AXOT IMPYTKOBYIO apMaTYpPy BOKPYT U3IHOHOTO pO-
Jnuka ycraHoBneHHoro DIN 488 nmametpa na 90°.

JraMeTp U3rMOHBIX POJIMKOB COCTABIISIET TIPU T~
aMeTpe cTepxkHeii ot 6 10 12 MM — 5 d, v ripu Auamer-
pe crepxneit 20 o 28 mm — 8 d_. Tlocne storo obpas-
16l TOABEPTAIOTCS] MCKYCCTBEHHOMY CTAPEHUIO IIPU
BBIIEPKKE uX B TedeHue 30 MUHYT NP TeMIlepaType
250 °C. Ilocine oxmaxreHust 1O KOMHATHOI TeMiiepa-
TYPBI 00pas3Ibl U3rKMba0T OOpPaTHO He MeHee JeM Ha
20°. Ilpu 3170M 0GPA3LIBI He TONKHBI JIOMATLCH 1 0Opa-
30BEIBATh TPELUHEI.

3.1 0.3. Hanpszaemasn apmamypa

Hanpsiraemast apmarypa omImM4yaeTcsi Ot IpyTKOBOM ap-
MAaTyphl CBOEM 3HAUUTENBHO 60Jiee BBICOKOM ITPOYHOC-
ThI0. OHa coctasisier ot St 835/1030 oo St 1570/1770.
Hamnpsraemas apMatypa U3roTaBMBaeTCs B BIJIE IIPO-
BOJIOKU U CTepKHEl apramMeTpoM ot 5 1o 36 MM. Best Ha-
npsAraeMas apMarypa Tpebyet gorrycka CtpoitHanzopa.

[MporoJioka K cTepxHN UMEIOT KPYDIOe ceYeHUe, 110-
BEPXHOCTL MOXeT OBITh INafKoi, ¢ pe3bOORUITHBIMU
pedpamu Wiu npodurpoBaHHo (prc. 3.159). Hampsi-
raeMasi TIPOBOJIOKA MOXKET TIPUMEHSITHCSI B OTIEIbHOC-
TH WM CBSI3AHHOM B MPsiii KaHATOB. IIpsiny KaHaToB
U3rOTaBIUBAIOTCS U3 2, 3, 5 win 7 HampsAraeMbIX IIpo-
BOJIOK C MAKCUMAaJIBHBIM inameTpoM 15,7 mm. Tpu atom
TIPOBOJIOKH CIUIETAXOTCA JIPYT C APYTOM B Kanar. [psiau
TIOCTaBJSIOTCS B NPYTKax vy B OyxTax. OraenbHble
TIPOBOJIOKH MOTYT OBITh OOBIYHBIMY, OLMHKOBAHHBIMU

Puc. 3.158. CteHOBOM Kapkac

Kpyrras ¢ peGpamm

WA P SR WL WL P VLWL P i uk W oA
M P PSS VR I TSI TSR

MpothurmposaHHan, kpymas

e o
===l

MNpsgs

Puc. 3.159. Hanpsraembie ctep-
XHY U TIPSIITA

TMpaak ¢ onnetkoi
TOFILYMHOM 1,8 MM

MN3-onreka

Puc. 3.160. Ilpsas B miacrMac-
COBOH OIUIETKE

TMpsab co croem cMasky (KOppo3vioHHaR
3auira — cMaaka) 1 NI-onnetoit
TOMUMHON He MeHee 1,5 Mm

=

N3-onnetka Croii cMaakun

Puc. 3.161. Ipsage B rutacTMac-
COBOI OILIETKE CO CI0EM CMA3KHU
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MonHoe
pebpo 3aeanbyoeka

Mnockoe pebpo

<t

Puc. 3.162. TlpodunmmpoBaHHbIE
PaCTATUBAIOIINECS METALINYEC-

KHE JTUCTEI

Wi B IutactMaccoBoii (I19) oretke (puc. 3.160). BHyT-
PH TTONMU3TIWICHOBOM oruteTk! (I19) MOXHO ITOMECTUTh
3aIWATHBIA CJI0 OT KOppo3uu B popMe cJ1ost JK¥Mpa Ui
macna (puc. 3.161). Ilpu npuMeHeHNN TaKUX HpsSAei
MOXHO UCKJTIOYUTH 3aIlIPeCCOBKY KAHAJIOB LIEMEHTHBIM
pPacTBOPOM.

3.10.4. Ilpocpusuposarnnvie
pacmszuearouuecs
MemaaturecKue Aucniot

IMpodrmpoBaHHbIi pacTsAruBaIOLIUICS METAIUT U3r0O-
TaBJMBaeTCs U3 M0JI0coBOi cranu. [Ipu atoMm mpoka-
TBHIBAIOTCS JIMCTHl MeTAILIA, KOTOPEIE B IIPOAOIEHOM
HalPaBJIEHUU UMEIOT MHOXECTBO 3aBATbIIOBAHHBIX
rpope3seil. B 3aBUCMMOCTH OT 3aBAJIBIIOBKH pa3finya-
10T [IOJIHOPEOpUCTBIE U TIep(dOpUPOBAHHO-peOPUCTHIE
JIUCTHI C BBHICOTOM 3aBABIIOBKA 4 MM (pHc. 3.162).
Mexny 3aBajblOBKaMU CTaNb IMOAPE3aeTCsl U 3a-
KaHTOBBIBAETCS, TAK, YTO TIOJyyaeTcsl MeJKopacdle-

HEeHHas IOBEPXHOCTL. [IpodummpoBaHHble pacTSIrUBalonMecs MeTADINYECKHUE JIUC-
ThI U3rOTABIMBAIOTCA TUIMTAaMM IupuHOU 60 cM 1 umaoi 2,5 M. OHY 3aLIUILIEHB OT
KOpPpPO3UM OLMHKOBKOW UJIM PACITBUICHHBIM OUTYMOM. JIJisi CTpOUTENBHEBIX 3JIeMEH-
TOB ¢ OONBIIUM YBJIaXXHEHUEM MMEETCsT HepXKaBelonuil IpodIMpOBaHHBINA PacTsi-
UBAOLIUKCS METAUI U3 OIArOPOMHOI CTaNu. BTOT MaTepuall MOIXOIUT KaK OCHOBA-
HUe TIOJI, INTYKATYPKY JUIsSl CTCH, THIOCKWX U CBOMYATHIX IMEPEKPHITHI, B KA4eCTBE I10-
TEPSAHHON onanyOKM B KOHCTPYKIMAX U3 MOHOJIMTHOIO XeJie300eToHa U [1Jis1 o11any0-

KU pabo4ux LIBOB.

KOHTPOJbHLIE BOMPOCHI
1. TToueMy IpoYHOCTH HA PACTSDXKEHUE HE UrpaeT HUKaKoll poJiv Ipy 00Mepax apMaTtyp-

HOM cTanu?

2. Yto o3Havaer KpaTtkoe obozHauenrie BSt 500 S, Q 257 A, R 337 A?
3. Kakoe ycTpOICTBO K KaK1e pa3Mepsl UMEET apMaTypHbIil kapkac R 513 A?
4. Kakas pazHMIla MEXTY CKIAICKUMU, 3aKa3HbIMUA M YePTEeXHBIMH KapKacamu?

3.10.5. Hesrceaesnwvie memainsi

Hexenesubie Mmetayubl (Metauel NE)

TrotHocts @ 2 5 krigm3
Hanpumep Meflb,
CBUHEL|, XPOM, H/KENb

Triotocts @ < 5krfom3
HANPUMED aMOMMHIFA,

| Hexeneskibie Merannsy
| 110 TUIOTHOCTH TIONPA3NeNsIioTCsl Ha Tsi-
[ 1
A e P e XeJble U Jlerkve MeTautel (puc. 3.163).
1 MX neTupoBakve. W MX 118rHpoBaHme. BaxseilimmMu Hexele3HBIMI MeTaIa-

MM SIBJISHOTCS] Me/lb, IMHK, CBUHEL], HU-

MarHWl, THTaH KeJb U xpoM (Tabi. 3.54). U3 Hexenes-

HBIX JIETKKMX METAJUIOB B CTPOUTEILCTBE

Puc. 3.163. Kinaccudukanusi HexeNnesHbix Me-  Jallle BCEro IIPUMEHSICTCH aIIOMUHUM

TAJIOB

(Tabmn. 3.55).



Mens (Cu) msarkasi, Bsi3Kast 1 04eHb

3.10.

Memanior 2

Tabnuua 3.54. HexxenezsHble TsHXKENbIE METaNALI

L[e(l)OpMI/II)YIOI_L[aHCH. Menn umeet BhI- Metann Caoiictea NpumeHeHue
COKYIO IIPOBOAMMOCTD TEIUI2 U 3JIEKT- Mens KpacHag, 6necrs- | MokpeITUR, XpaHunu-
PHYECKOIO TOKA M YCTOHYMBA IPOTUB | P =89 r/em®| was, Msrkas, U2, BO[IOCTOHHEIE
. BSI3Kas, pacraruea- xenota Ha Kpblille,
KOppO3Uu. Bwmecte ¢ yrnekucnoToii B IOWANCH, TENNO- ¥ | BOOOCTOUHBIE TPY6HI,
TOKOMpOBOAHAS, Tpy6onpoBofbl,
BO3/IyXe Me/lb 00pasyeT TOHKYIO KOprY- YCTOYMBAS MPO- | NErvpoBakvie LHKA
X TUB KOpPPO3unK, — Mefb
HEBO-3€JIEHOBATYIO 3allIUTHYIO IUICHKY, nopBepraeTcs
He pacTBOpUMYIO B BoAe, natuny. Eciu MSIKOW 1 TBEPRO#
. navke
Menah COIIpUKacaeTCsl C YKCyCHOU KUCTTO-
- Lhnk Cepebpvcro-bnec- | MNokpbITUR, XpaHunn-
TOH, TO BOSHUKAECT HEPACTBOpHUMAA B P =71 r/cM® | TsuUvia, MSITKWiA, uja, BOAOCTOYHLIE
T xopotlo obpabartkl- | xenoba Ha Kpbille,
BOLE s 10BUTAS sIpb-MENIAHKA. Cnnas 13 BaeMulii, Gonblloe | BOAOCTOUHLIE TPYGbI,
MeoIu U IUHKA (.HaTyH])) HOHXOHHT, Ha- TemneparypHoe NOKPBITUE LIMHKOM
. . paciumpeHve, CTarnbHbIX CTPOU-
IIpUMEP, IJI Ta30BOU U BONOIIPOBOTHOM YCTORUVBLIA MPOTUB| TESbHLIX KOHCTPYK-
KOppO3Ut, XOpOLLO | LKA, nervpoBaHve ¢
apMaTyphbl, & TAKXKE I OTACIIOYHBIX U3~ NofBepraeTcs ME[IbIO ¥ TUTAHOM
e, JIMH U IIYpPYTIOB. MSITKOW nanke — TUTAHOBLIA LIMHK
CeuHey CrHe-cepeiid, MpuMblkaHme K
Imnk (Zn) BBIDISIAUT OJIECTALLIUM p =11,3 /em® | Bbicokas nnor- KpOBNe, yrnoTHeH e
HOCTb, MSITKWiA, BOAOCTOKOB ¥ KaHa-
KakK cepe6p0. W3 Bcex MeTAINIOB OH UMe- xopoluo obpabarbi- | nusauum, nervposa-
BaeTtcs, 6LicTpo HWE C ONOBOM
eT camoe GonbIIoe TEMIIEpATYPHOE pac- OKMCMSIeTCS], YCTOR-| — MArKuiA Nprnoit
mupeHue. LIuHK oOGBoNnakuBaeTcs Ha *UB NpOTUBKOPRO-
. aun, apoBuT!
BO3IyXe KPEIKO CBA3aHHOM C OCHOBHBIM =~
. . . Hukenb Xento-6enbi Marepuan gns
METAJUIOM CEPOM M TUIOTHOM IUICHKOH, p=88r/em® NervpoBaHuA Koppo-
= Avipylouleid ctanu
3alULAaonier 0T KOppoO3ru.
Xpom CuHe-6enbiit, MokpeiTe MeTanos:
Ecym nprK nerupyetcst HeGoNbImM P = 7.2 r/em® | BnecTuT Kak cepef-| — rankBaHM4eckoe
KayeCcTBOM THUTaHa U MeIU, TO ITONyda- Po, TBepab, HIKENMPOBEHILE,
3 YCTOWYMB JIPOTUB | — ranbBAHUYECKoe
ercs TUTaHOBBIA ITMHK. OH 6olee TBep- KOppoauK XpoMUpoBaHue

IBlil, MMeeT MEeHbIee TeMIIEpaTypHOe
pacliupeHue U I03TOMY JTYYILIFE COXpa-
HsieT GopMy, YeM YUCTHIA IMHK. [103TO-

Tabnuua 3.55. HexenesHble nerkvue mMeranmb

. Metann CaoiictBa MpumeHeHke
My TUTAHOBBIU LIUHK YacTO MPUMEHSIET- — —
- Amomurmii | CepeGpucTbia, [nsi KpoBenkHBIX
Cd U1 KPOBEJIbHBIX ITOKPBITUH. p = 2,7 r/om3 | matoBbii, MArkuA, | NoKpbiTwiA, Ons o6nn-
Tenno- ¥ ToKonpo- | LIoBKK CTeH, ANst
CB He Pb BBIDJISIIUT CEPO-TONY- BO[HbINA, KOppoaK- | 3aanvparoiimx cnoes
MHETL ( ) A1 po-TOIy OHHO-CTOWKWIA, B BUfe onbrn
OBbIM U SIBJISIETCS CAMBIM TSIXKENBIM U3 cBapuBaembiin
HexeJle3HbIX MeTautoB. OH ITOKpBIBa~ Cnnaebl Cepe6pucTo-6e- OKoHHBIE 1 iBepHbIe
aMOMUHMS | TTBIE, MATOBLIE, BH- | paMbl, JOXAe3ailunT-

€TCH Ha BO3JyXe TEMHO-CEPHIM CIoeM
OKHCNa, KOTOPHIA 00eCcIieYuBaeT CBUH-
1y XOpOIIYI0 KOPPO3UOHHYIO CTOM-
KOCTHh Takxke U npotus Kuciot. Coenu-
HEeHUS CBHHLA SBJISIOTCS SITOBUTBHIMU.

CoKas! MPOYHOCTD,
xopowo obpabatbl-
BaloTCsl, KOPPO3u-
OHHO-CTOlKWE,
XOPOLLO OTNUBAIOT-
CS1 1 POPMYIOTCS

HbI€ MONOChI, MOKpPhbI-
TWS, XKanosu, CTEHO-
BhIE NaHernu, ABep-
HBIE PYHKK, OKOHHbIE
PyuK@

HO'&)TOMY npu 06pameH1/H/1 CO CBHHLIOM U COCAMHEHWAMU CBHHIIA CJI€ayeT BBIIOJN-
HSITh OCOOBbIE TIpeaItrucaHuAd.

Hukeuns (Ni) — xento-6ensrit, xpom (Cr) — cruHeBaTo-6e1bIi METAIUIBI, GIIECTSILIYE,
Kak cepebpo. Crayb, JIErupoBaHHAasl XPOMOM U HUKeJIeM, HE pXaBeeT U TIOJXOOUT,
HATIPUMeD, ISl U3TOTOBJIEHUS HEPXABEIOLUX pPe3ePBYyapoB.
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Amrommamii (Al) uMeeT MaTOBYIO TTOBEpXHOCTh. OH MMeeT XOPOILIYIO 37IeKTPOIIPOo-
BOAHOCTD U SIBJISIETCS] XOPOLIMM MPOBOIHUKOM Teluia. Ha Bo3znyxe alfoMMHMIA TTOKPBI-
BaeTcs CJIOEM OKMCIIA U II03TOMY YCTOHYMB IIPOTUB KOPPO3UH.

AmoMuHMI TpuMeHsieTcs B ()opMe JIUCTOB JUIs1 KPOBEILHBIX ITIOKPHITUM, IUTST 00U~
LIOBKY CTEH, IJISI 3aITMPaIOLIHX CJIOEB B BUlle (DOBIHU.

JlerupoBanue aTIOMuUHUSA MATHUEM U KPEMHHEM MPUIAET eMY BBHICOKYIO IPOYHOCTH
¥ KOPPO3UOHHYIO CTOMKOCTb.

3.10.6. Kopposusn

INon koppo3ueil MOHUMAIOT U3MEHEHUE MATEPUANIOB 32 CYET XMMUYECKUX WU 3NeKT-
poxuMmrYecKux rnporneccoB. CrerieHb KOPPO3UM 3aBUCUT BO MHOTOM OT TOr'0, Oy/IyT JIU
MaTepHUAIBl OKPYXeHBI, HaIpuMep, OoJiee WM MeHee BJIAXXHBIM BO3LYXOM (IIOromHast
KOppo3us) JIU60 MOPCKOM 1M arpecCUBHOM Bomoit (puc. 3.164).

Kpome Menu, Bce He coaeprKallyie XeJie3a METAUTHI TIOBEPKEHbI arpeCCUBHOMY BO3-
JIEHACTBUIO CBEXETo pacTBopa U OeToHa. [103ToMY OHM NOIKHBI 3AILMIIATECS TTOKPACKOM
WY OKJIeiiKoi OyMary vid (hoiBIH Tak JIOJTOo, TI0KA PACTROP WX OETOH He 3aTBepleeT.

3.10.6. 1. Xumuueckas kopposus

MHorHe METAUIBI XUMUYECKH U3MEHMIOTCS Ha MOBEPXHOCTH 34 CYET OKUCIIEHU KUC-
noponoM. Kpome Toro, nipu 3TUX Ipolieccax XMMUIeCKH MOTYT JAeHCTBOBATH XXUJIKO-
¢t (BOOa, KUCIOTHI, IIEJIOUH, PACTBOPHI conieit), rashl wiv naphl. Beicokue temriepa-
TYDPBI YCKOPAIOT TIPOLIeCcC KOPPO3UM.

IIpu okucieHuu Meau, MHKA, CBUHIA WIH aJIOMUHUS BOSHUKAET HA IIOBEPXHO-
CcTU IDIOTHAS, TPYAHO pa3pyluaeMasi TUIeHKa OKCua,
3alUIIAIONIast 3TH MeTalIbl OT JaJbHelINeidl Koppo-
3un (puc. 3.165).

e Keneznbie MaTepuanbl IpU XMMUYECKOM KOPpO3UH
Kopposs Ha BJIAXHOM BO3IyXe 00pa3yioT TUIpaT OKVCH XeJe3a
’__L‘ FeO(OH). Orcrona Bo3HUKAET NPH JaTbHEHATIINX XUMM -
e YyeCKUX mpoiieccax 00pa3oBaHUE PKAaBUMHBI CTAJIU.
[Owerene] | voppos 1 PxxaBurHa — 5TO pHIXJIBIA HOPUCTHIH CI0M, KOTOPHIN He
obecrieyrMBaeT HUKAaKOM 3a1UThl OT JaIbHEHIel Kop-
posuu (puc. 3.166).

bnaroponHeie MeTaJUIb, KaK, HallpyMep, 30J10TO U
cepedpo, OCOOEHHO YCTOMYUBHI IIPOTUB XUMUYECKON
Kopposuu. Yem 6onee 61aropoIHBIM SIBJISETCST METAIL,
TeM MeHee OH ITOIBepXKeH KOPPO3UH.

Xvmumeckan
Koppoaus

BryTorkpucTanny:
HECKan KOPPOIMA

Puc. 3.164. Kopposug MeTauion

800°C
_

- 3.10.6.2. Brexmpoxumuteckas Koppo3us
Erecraijan mefiHan

@ YepHOKOPUIKEBbIH
0nbra

FEQuBCTA [Ipy 31eKTPOXUMHUYECKOU KOPPO3UHU IJIEKTPOITPOBOASI~
LLAS XXUJIKOCTD (3N1EKTPONUT) AOIDKHA HAXOIUTECS MEX-
Iy IBYMST pa3IMYHBIMU METAJUIAMU. DIeKTPOIUTAMM SIB-
Puc. 3.165. Kopposus nyrem JIIOTCH, HaIpUMep, DOXIeBas BOJA, BIAXHOCTh BO3-
OKHCIIEHUS Iyxa WK ot Ha nagoHu. [IpH 3/mexTpoxuMmu4ecKoil
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KOPPO3MHU TTPOMCXOOAT ITPOILECCHI, ITOX0XME Ha

INeXTPONuAT,
TIPOIECCHL B raJIbBAHUYECKOM JJIEMEHTE. Bofia (Ho0) + pacTeopenrbiit kvcnopog (O o)
TanbBapnyecKuil 91eMEHT COCTOUT M3 IBYX 4 ©+ 2Hz0 + Op —=4(OH)~
Ppa3nnyHbIX MaTepHUaIoB, NPEACTABIISIOIIMX CO- (? ? ? (?

OO 271€TPO/Ibl, HAIPUMEP MEIHBIN IUCT ¥ IIMH- \ &/
i Twgpar

KOBBIH JINCT, W JIEKTPOJIUTA, HAIIPUMEDP CYJIb- < L
(ara menu (CuSO,) (puc. 3.168). B 310oM 371€-

MEHTE BO3HUKAET 3IEKTPUYIECKOE HATIPSLKEHLE e
MEXTY JINCTOM MM (ITONIOKUTETBHBIM IOJIIOC)
¥ JINCTOM IMHKA (OTPUIATENIbHbIH MOJIOC).
HuHK, KaK MeTal «<MIHYCOBOI'O» [I0JII0Ca, pas-
naraetcs. B xauecTBe «IJIIOCOBOTO» IMONIOCA

Fet+- vorbl
Meneao
fe

Puc. 3.166. Koppo3zust ctamm

Mellb ocTaercs 1eaoil. I'anpBannyeckue aje- +1.6¢ “i&‘ om0 +15V
Voit. 7
MEHTH MOXHO COCTaBJISITh TAKXe U U3 APYTUX 4re |l
MeTauios. OnMHaKOBHE METAIBI HE CO3MAI0T “121 2 1
1.0+ &
Hallpeechili. k __éi Mnatvia  +0.66 V
B 3apucrMOCTH OT NPUMEHSAEMBIX MATEPH- +08T 8
'S | | Cepebpo +0.80 v
aJI0B MOXHO MOJIyYyaTh pasJIMYHbIE BbICOKHE 10618
2JIEKTpUYeCKHe HanpskeHust. Ecnm cpapum- +041.8 | | Mem 4034V Cu
BaTh METAJLIbI C JEKTPUIECKN HEUTpaTbHbIM w2l
- Bogopog  +OV
BOJIOPOIOM, TO OKa3hIBAETCH, YTO ME BOIIO
MOpOROM, ? Ay BO 9 Cenney, oroeo 0,13V P2 S 1 4 10v
pOIOM U HEKOTOPBIMY METAJUIAMU BO3HMKAET 02T Fmems 023V |
PasInyHOE MO BEJNYMHE IJIEKTPUIECKOE Ha- 04 ) |iXemeo  -0,44V %
MpsiKeHUe. DTH pa3IudMs B HanpsaxkeHUU 06+ )L(1p°M 2'32:’/ | . Fu
., 5 WHK X | H
MOXHO NPEeACTaBUTh B BUAE PANIA HATIPSKEHMIA oslg ? Zn paspy-
=2 ] waercs
(puc. 3.167). C nomoubio psiia HAMpsDKEHUt | 44 P2 lvws 110v g Lt e
MOXHO PacCUMUTATh HanpsKeHUs sl KaxXa0- I
“T8
I'0 TAJILBAHUYECKOIO 2JIEMEHTA. kL @ @
BJeMeHT U3 MeIH U [IMHKA CO30aeT, Hallpy- = Al paspy- |
- Mk = i g P A8 - E | |Amowmi 1,67V | weecA |
mep, 1,10 B. Metaiuist, koTopsie 00pasyor io- [ =7 Pr
JIOXKUTEJIbHbBIE TIONIIOCA, — 3TO Dosee baaropoi- i

HLIE MG, 1.0, RETOHE: CORAIYICT Y- Puc. 3.167. BnexTpoxuMuieckuii psij,
1aTenbHbIE NOJII0CA, — ITO MEHEE BIIaropOHHbE HATIpSKEHMIA

MeTaJutbl. Yem GObIie pacCTOSTHUE MEXITY Me-

TaJJTAMM 11 BOIOPOIOM B PSIY HaIIpsiKeHWI, TeM Gojiee OI1aropoaHbIM WK TEM MEHEe
OnaropoHbIM SIBJIAETCS MeTaJUL. YeM anblile 06a MeTauia raTbBaHUIECKOT0 9JIEMEH -
Ta JieXar APyr OT APYyra B Py HAUPSKEHM, TeM ObICTpee pa3pyiaeTcst Hebnaropou-
Hbil MeTajut. TIpy 21eKTpOXUMUUYECKOR KOPPO3UM Pa3IuyaloT KOHTAKTHYIO KOpPpO-
3UI0 ¥ BHYTPMKPUCTAINIMYECKYIO KOPPO3KIO.

KOHTAKTHAA KOPPO3WA

Ecnu pasnuyHbie METALIb 6€3 N30NMUPYIOLIETO NPOMEXYTOUYHOTO CJIOS TPUBECTH
B KOHTAKT C JIEKTPOJINTOM, TO 34 CYET CONMPUKOCHOBEHMS METAJUIOB BOZHUKAET KOH-
TakTHag kopposust. Ecin Mennyio TpyOy, HanpuMep, NPUKPENUTh OIUHKOBAHHBIM
XOMYTOM K CTEHE, TO Ha BIAXHOM BO3IYXE WIX NPU JOXJIE XOMYT OyneT pa3pylieH
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Liunkoeeiit (Zn) Megnbii (Cu) Kopposus:

BMEKTPOR, JnexTpoa
MepHas #
Tpyba

 — — — —|@
g -
-SnextporvT = ||}
L = CuSOg ~—— Ouuhko-
———— BaHHbIl
XoMyT

Puc. 3.168. KoxrakTHas Koppo-
3us TyTeM 00pa3zoBaHMs 3Jie-
MEHTOB

AnexTponut Kpucranrisi meTannos

Puc. 3.169. Buyrpukpucrammm-
yeckasi KOppo3usi

KOHTaKTHOU Koppo3uel. Iloatomy npyr ¢ Apyrom
JIOJDKHEL COEAUHATHCS MCKIIOYUTEIIBHO OIVHAKOBbBIE
MeTauibl (M. puc. 3.168).

BHYTPUKPUCTAITIMYECKAA KOPPO3UA

Kpucramisl METAJUIMYECKOTO MaTepyana, Hanpu-
Mep JIETMPOBAHHOIO, TAKOIO KaK JIatyHb, MOLYT ObITh
pa3TUYHBI 110 XUMHYECKOMY coctaBy. Ecian npu atom
I00aBIISIETCS INEKTPONUT, TO MEXTY OTHEILHBIMM KPU-
CTaJJiaMU BOSHMKAET JIEKTPUIYECKOE HATIPSDKEHNE, KaK
B raJibBaHU4YeCcKoM 2yemeHTe. KpucTaiisl MUHYCOBO-
ro NoJica pacTBOPSIOTCA U CTPYKTYpa MaTepHaa pas-
pylIaeTcsl. BToT BUI KOPPO3UK HA3hIBAETCS BHYTPH-
KpHCTAJUTMYECKOo Koppo3uell (puc. 3.169). Ona moxket
paBHOMEPHO NMOSBIATLCA Ha nosepxHocTy. Ecim BHyT-
PMKDPHUCTATNNECKAS KOPPO3US TOSBIIETCS TONLKO B
OTJTEJILHBIX MECTAX, TO IOABIISIOTCS BOPOHKOOOPA3HbIE
Kparepbl ¥ IbIpYaThie MOBPEXIEHYS.

3.10.6.3. 3auwjuma om Koppo3uu

Kopposust sei3biBaeT Goblire nospexaenus. I1osro-
My IIPUHUMAIOTCS MEPHI, YTOOBI MCKIIOUUTHL KOPPO-
3110, OCOOEHHO Y MeTaJUInyecKux MarepranoB. Cpok

XW3HU CTPOUTEJBLHBIX KOHCTPYKIIUM, KaK, HalTlpuMep, METAJINIECKUX KPOBENbHBIX
MOKPHITHIA WK BOIOCTOYHBIX XeJT00O0B, 3aBUCUT BO MHOTOM OT TOTO, HACKOJIBKO MOX-
HO YMEHBIIUTh IV UCKJIIOUUTH KOppo3uio. Bo Bcex MeTomax 3aliuThl OT KOPPO3UH
NBITAIOTCH UCKITIOYUTH 00Pa30BaHus TATBBAHNYECKOTO 31eMenTa (puc. 3.170).

KOHCTPYKTUBHBLIE MEPOTNPUATUA MO 3ALUTE OT KOPPO3UU

Ion KOHCTPYKTHBHOM 3aIMUTOM OT KOPPO3UK IMOHUMAIOT, HarpuUMep, COOTBET-
CTBYIOIIVI BBIOOP MaTepUaioB, YTOOB! MCKIIIOUUTH CONPYKOCHOBEHME JIBYX pa3iviy-
HBIX METAJUIOB BO BJIAXHON Cpeie, YTO MOXKHO O0ECIIEUUTD TAKXKE C NOMOIIBIO 30715~
IIMOHHOTO cJiost. Jlasiee MOXHO 3a CUET ONPENEIEHHOrO NONOXEHUS! KOHCTPYKLIMIA KC-
KJIOYUTh OTJIOXEHUS TPS3K U Biard (puc. 3.171). Apmarypa 3aIuimnaeTcsi OT KOppo-

3auura oT KoppoIMM

] KOHCTPYKTVBRbIE l ] Tokpermve
MepOnpUSTYS 1I0BEPXHOCTEN

Buibop marepuana Korcepaupytotiue
crou

Yerpoicrso,
KOHCTPYKUUH Mevannuseckve u
. HEMETannueckue
Visonupyrouwmin NOKpbITMA

Ccrok

Puc. 3.170. Meponpusitus 1Mo
34IIUTE OT KOPPO3UK

3UM TOCTATOYHO OOJTBIIMM 3aIUTHBLIM CJI0oeM OeToHA.

3AUNTA OT KOPPO3UN TTYTEM 3ALUIMTHOIO
MOKPLITUA MOBEPXHOCTU

KoHCTpyKIIMM MOTYT 3alUNaThCs OT KOPPO3UHU
MyTeM HaHeCEHK A KOHCEPBUPYIOINX CJIOEB, ITyTEM Ha-
HECEHUS HEMETAUIMYECKMX NOKPHITUIA M METAJLIINYEC-
KYX NOKPHITUA.

KencepBupylIonme ciioM — 310, HanpuMep, OKpac-
Ka MaC/ISTHbIMM KPAaCKaMM, MacIsStHbIMM JIaKaMU U Jla-
KaMW u3 CHHTETHYeCKHX cMoi. Ilepen HaHeceHneM
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OKpAacKH TOBEPXHOCTH MATEPUANIOB JIOJIXHb GHIThH T—
TILATEILHO OYUILEHE OT PXKABYMHbL M JIPYIUX 3arps3- A
HeHU#. B cranbHBIX MaTepuatax oOpasoBaHue pXxaB-
YYHB MCKIIIOYAIOT 3AIMUIIAIONIEN OT pXasyuHn ok- | i A
PacKoil ¥ TTOKPhIBAIOILEN OKPACKOM, OTTAIKMBAIOIIEN SQE%TT‘Z'},T—I
BOZY. B MYCTOTHBIX NTPOMMIISIX KOPPO3HIO MOXKHO MC- | m”g
TTIOXEHWs

KJIIO4YUTEL 3a11€4arsiBaHUEM ITyCTOT. TPS3U M Bnarm
@ i

A \
- i s\ -
Hemerawmyeckue NOKPLITHA — 9T0 IO Oosibiiedt | | VBN V

YacTH TOJICTIE 3AIUTHBIE CJIOU, KOTOPbIE MOIYT ObITh ' i
HEnpaeuRbHOE PACIONONEHUE KOHCTPYKLA

CO3/IaHBl MyTEM HAHECEHUS CUHTETHYECKOTO MATEPU- | ppmmmmme [

aja Wi OuTyMa, HaupyMep B He()TeHAIMBHBIX pe3ep- ’ U i

i &
Byapax U Tpybax Jiisi BOTOCHAOXEHMSI.

CrpoutenbHes
netanb u3
Bl aMIOMUHVA

—1— Wsonupyrowme
TPOMENYTOM-
HbiE CIou

MpasunibHoe pPacnonoXeHne KOHCTPYKUMA

3aBojCcKue HeTany U3 allOMUHUS U aTIOMUHUEBbIX
Puc. 3.171. KoHcTpyKTHBHAS 32~

CIJIaBOB, KaK, HANPUMED, JBEPHBIC K OKOHHBIE PYY-  yiuma o1 KOpposuH
KM, MOXHO 3alUTUTH OT KOPPO3UM ITyTEM 3JICKCAIHA
(aJI0KCaAIbL — BNEKTPUUECKH OKCHIMPOBAHHBIN alIOMUHNUI). B NPOTHBONOIOXHOCTh
rajJbBaHMYECKUM ITOKPHITUAM CJIOH 3JTOKCaISl BXOJUT CBOMMU MOJIEKYJIaMu 00Jiee Yem
Ha JIBe TPETH CBOEH TOMIMHBI BHYTph MaTtepuana (puc. 3.172). C nomorpio 1o6aBoK
B BaHHE C CEPHOM KMCJIOTON MOXHO JOCTUUL Pa3IMYHON OKPACKH 3JI0KCHPOBAHHOIO
CJIOA.

Meranimseckne NOKPLITAR MOTYT U3TOTABIMBATHLCS NYTEM MOrpy:eHMs B pacijias-
JIEHHBIA MeTaJUT (METOM TIOrPY>KEHWs! B paciiaB), MyTeM HANBLIEHNS XHUIKOTO METal-
Jia WIK IyTeM TajibBAHMYECKCil MeTaum3auun (TalbBaHu3armu). B Merone norpyxe-
HUS B pacIuiaB JEeTaIU ITIOTPYXKAIOTCS B XKMAKUM MeTaUl, KaK, HallpUMep, B IUHK NIPU
teMmnepatype 450 °C (oruesast OXUHKOBKA). T1py 3TOM TOHKUIA CIOM NMOKPHIBAIOIIETO
METa1/Ia KPETKO YAEPXUBAeTCH Ha MO-
BEPXHOCTHU JETANH. BTOT METOA TPeOy- Cnoi anokcarst : aﬁﬁﬂﬁé@?&‘;ﬁ%ﬁ%‘iﬁ?ﬁé
€T METAJINYECKH YUCTHIX MTOBEPXHOC-

Tel. [TooToMy neTany HOJKHBI ObITh C 3 -
npeaBapuTeNbHO 00E3XMPEHHI, a TaK- )
K€ OYUILEHB! OT PXKABYMHBI U OKAJIMHEI OcHoBHo# MeTans — aniomukmii  OCHOBHOM METaNN — cTank
B TPaBI/UIbeIX BilHHaX. Hetanu ¢ orue- Pae. 3,172, Toepsmas

BOU O1[MHKOBKOM MOXHO Y3HATh 110 pU-

KREIRG B BEIC OREUCIEIOR i JICREIRED- TpasunbHas  [pomb-  Cpepuss Cywwnbees LinHkosas Bopawas
HS

CTU (pI/IC. 3 $ 173) . BaHHA gg::gﬂ ggg:%quaﬁ nevb BaHHa 6a

B craibHBIX KOHCTPYKIHAX METAJLT é/ OuvHKOBLIBaEMaS!
TIOKPHITHS MOXET OBITh HAaHECEH TAKKe o =
HanbieHneM. Ilpu 3ToMm Mera, Mo- _gi;' /}L_}lf @ N N\ ]
CTYNAIOIUMIA B BUJE NPOBOJIOKU B pac-

NBUTUTENb, PACIUIABIISIETCS Ta30BOM o~
PENKOI WK 3NEKTPOIHEPTUEN, pacIibl-

JIACTCs1 CXATBIM BO3yXOM M1 HAHOCUTCH  Pye, 3,173. VeTaHOBKA OTHEBOM OIMHKOBKH
Ha JIETaJb. (cxemMaTUIHO)
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KOHTPOJTbHBLIE BOMPOCHI

Hazosute CTpOUTENBHBIE MaTepHaibl, TPOM3BOIUMBIE M3 TOMEHHBIX IIIIAKOB.

. JList 9ero NpUMEHSIOT YyT'yH B CTPONTELCTBE?

. O6wsicHUTE 3HaueHne obozHaueHyst [PB 100 DIN 1025.

. B xaxux popMax npumeHsieTcsi apMaTypa i 6eToHa?

O6bsicHUTE 3Hauyenre obosHaueHus BSt 500 S.

Kakoe 3nayeHune nMmeet Kkpatkoe obo3HaveHue IV M, Q 295, R 378?

OnuIuTe KOHCTPYKIMIO M pa3Mepbl apMaTypHoro Kapkaca R 513.

Kakas pazHuia Mexay CKIaJCKUMM, 3aKa3HBIMU M YePTEXXHBIMM KapKacamu?

JlaiiTe HapyXHBIC pasMephl CKJIaICKUX U 3aKa3HBIX KAPKACOB.

10. Kakue cyInecTByIOT apMaTypHBIE 3/IeMeHThI 1 KapKachl?

11. Kak npou3BOaMTCs UCIIBITAHNE HA O6paTHBIM U3rHbd apMaTyphi?

12. Yem ommuaercsi HanpsiraemMass apMarypa Ot OOBIYHOM TIPYTKOBOI apMaTyphI?

13. HasoBuTte HEXENe3HbIE METAJUTEI, IPUMEHSAEMBIE B CTPDOUTENLCTRE.

14. O6BsICHUTE, TTOUYEMY ISl CTPOMTENIBHBIX JXEeCTIHBIX paboT MPMMEHSIETCST TUTAHOBBII
IIMHK BMECTO YMCTOTO IMHKA.

15. IloueMy npu OOpamEeHu co CBUHLIOM HEOOX0IMMa 0c06asa OCTOPOXHOCTh?

16. IToyeMy HEXeNE3HBIE METAJLTBI HAA0 3alIUILATEL OT CBEXErO pacTBopa?

17. Kakue BUOBI KOPPO3UM Bbl 3HaeTe?

18. Kakve raHHBIe MOXHO HOYEPITHYTh U3 Psijia HaNPSLKeHMin?

19. Kakumu MEPOIIPUSATUAMU MOXHO 3aIIUTHTh METAJUIB! 0T KOppo3un?

S

3.11. Nnacrmaccel

IMnacTMacchl B CTPOUTENHCTBE TIPUMEHSIOTCS KaK CTPOUTEIIEHEIE MATEPHAIIEL, KaK IT0-
nyaGprKaThl M KaK CTPOUTENBLHbIE KOHCTPYKIMLL.

CrpouTelibHbIE MATEPHATBI — 3TO, HATTPUMED, MACCHI JUI MTOKPBITUS ITOJIO0B, YII-
JIOTHSIOLIME MacChi U1 1e(hOpMallMOHHBIX IIBOB, TOOABKY K pacTBOpaM M GETOHY, a
TaKXe KJIEH JUIsl KepaMIYeCKOM MINTKIL.

IMonydabpukaTel — 9T0, HAIPUMED, BOTOOTBONHLIE TPYORI, APEHUPYIOLIUE TPY-
GBI, ITOKPBITUS ITONOB, PYJIOHHBIE THUAPOU3OSIUOHHBIE MATEPUATBl M TUIATHL IS
TETIO- Y 3BYKOM3OJIAIUN.

CrpouTeJpHEIe 3IEMEHTBl — 5TO, HapUMep, IAaXTh CBETOBBIX (OHapeil, BOmo-
CTOYHbIE TPYOHl 1 OkHa. KOMIIIEKTH /Ut BAHHBIX KOMHAT TAaKXKe U3TrOTaBIUBAIOTCS
U3 ractMaccsl (puc. 3.174).

3.11.1. Cocmas, ceoiicmea u onucarnue

[Tnactmaccs (WK, Gonee IMMPOKO, CUHTETUYECKIE MATEPUAIEI) — 9TO MATepUaJIkL,
HM3TOTaBIUBAEMEIE MCKYCCTBEHHO (CHHTETUYECKN) U3 NPoayKToB Hedre- U rasomnepe-
paboTKH, a TAKXKE M3 UCXOMHBIX BEIIECTB VIV, U3BECTH, BOObl U Bo3myxa. [Tourm Bee
IJTACTMACCH COIEPKaT, KaK U MPUPOIHbIE OPraHMUYECKIE BELECTBA, B KAUECTBE BAX-
HEHIIMX IEMEHTOB YIJIEPOJ U BOLOPOI.

ITosTOMYy OHM OTHOCSITCH K OpraHMIecKrM MarepuaiaM. MMeIoTcs Takke CHHTe-
THYECKIE MaTepUaSIbl, y KOTOPHIX BaXXHEMININM 3JIEMEHTOM siBIsteTcs KpemHuit. K sroi
TPYIITE OTHOCSTCS CHUTMKOHEL
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IlnacTmacchl, Kak M IIpUpOJI-
HHE€ OpraHMYecKre MaTepuansbl,
COCTOAT 13 OYEHb OOJNBIITUX MOJIE-
KYJI, KOTOPbIE COCTABIIEHEI U3 MHO-
rUx aToMoB. I103TOMY MX Ha3bIBAIOT
MAKPCMOJIEKY.1aMu (110 TpeyecKy
Makpo — Gonbinoit). MakpomMose-
KYJIBI MOTYT VMETh HUTEOOpasHoe
CTPOEHME MJIM CTPOCHME B BUIE
MPOCTPAHCTBEHHOH CETKH.

Cornacuo DIN 7728 u 1SO
1043 myuactMacchl MMEIOT KpaTKye
0003HAYEH NS, KOTOPBIE BEIBEAEHBI
W3 UX XUMPYECKUX HAMEHOBaBUA.
HanpuMmep, nOAUBUHMIXIIOPUI
obosnavaior PVC, a denondop-
MaTbIETHIHYIO CMOJY 0003HaYa0T
PF (ta6Gn. 3.56, 3.57, 3.58). Puc. 3.174. TlpumeHerue ruiactMace (IpuMephbl)

ITnactMaccht — 3TO ITONyY€H-

HBIE TIlyTEM XMMUYECKOIO MpeBpaineHus (CUHTE3a) OpraHuyecKie, MakpoMOJIEKYIsip-
Hble MaTepranb. OHHU COCTOSIT B OCHOBHOM M3 anemerTos yriaepona (C), somopona (H),
xucnopona (0O), asora (N), cepsl (S) u kpemuus (Si).

@opma, BeIMUKHA U PACITONOXEHUE MAKPOMOJIEKYJ, Hapany ¢ XUMHYECKUM CO-
CTaBOM, OIPENEIISIIOT CBOICTRA ILIACTMACC.

CuHTeTHYeCKIe MaTeprasbl B MACCOBOM IPOM3BONCTBE MONYYAI0TCA TPeMsl Crio-
cobamu CHHTE3A: ITyTeM NOIUMEPU3alK, IyTeM TOTMKOHIEHCAIIUH U TTIOJIHCIIOXEHUSL.

TIpy noauMepusaum MOYTH OIUHAKOBBIE OCHOBHbIE MOJIEKYJIB, HA3bIBAEMbIE TaK-
X€ MOHOMepaMM, TPYTINMPYIOTCSI B HUTeOOpasHbie (LEMHbIE) MAKPOMOJIEKYJIEL.

OcHOBHEBIE MOJTEKYITBI — 9TO HEHACHIIIEHHBIE YIJIEBONOPO/IHBIE COSIMHEHMS, KaK,
Hanpumep, aTuieH. Tlocne oTneneHns NapHbIX COSAVMHEHWI STHX MOJIEKYNl OHM IIOJU-
MEPU3YIOTCS B IUIMHHBIE MOJICKYIIbI, IV MOJMMEPBI, 3THICH — B NOIU3TAIeH (pUc. 3.175).

Bax#bie nmonyMepb! — 3TO NOMUITWIEH (HarpuMep, 3alllUTHBIE TUICHKU, TPYORI,
pyKaga) ¥ TUIMBUHWIXJIOPYA (HaIlpHMED, IPEHAXKHEIE TPYOb!, TOKPHITHE ITOJIOB M OKAH-
TOBOYHbIE ITPODIIIN).

TIpy nonuKenaencanuu o0pas3yIoTcd MaKpPOMOJIEKYIIb! ITYTEM COEIUHEHMS Pa3jify-
HBIX OCHOBHBIX MOJNEKY, Hanpumep derona (C.H,OH) ¢ popmampaerunom (CH,0),
TIPY OMHOBPEMEHHOM OTHENeHUK (KOHIEHCAIIUY) TIPOCThIX BEIIECTB, KaK, HApUMep,

HEH G OO HE GO O
©c© ©o© o0 - ©o 0O ©6 - OO
B O G HE ®®

3munen (MoHomep) FlapHiie cBR3K oTaEnsIoTCS Flonvatunen

Puc. 3.175. IlonmrMepuzatiust (1ONUITUICH)
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Dopmanbperva

Puc. 3.176. Iloimkongencauus (¢eHonmoBas cMoia)

Boma (H,0) (prc. 3.176). BaxupiMU MONMMKOHIEHCATAMM SIBIAIOTCS (DEHONOBAS CMO-
J1a, MOYEBHMHHO-QOpMaThIErIHAS CMOJIA M MOJTAMEIBL.

IIpy nonucaoKeHH 0OPa3YIOTCS HUTCOOpasHbIE (EMHbIE) MK IPOCTPAHCTBEHHO-
ceryaThie MaKpOMOJIEKYITEI TAKKE 3a CUET COSMMHEHMS Pa3/IMIHBIX OCHOBHBIX MOJIEKYJI,
Hanpumep qu-ankonu (cnuptel) (C,H(OH),) ¢ mn-vsonmanaramu (CH,,(CNO),), Ge3
OTHENIEHUs] TOOOYHBIX MTPOAYKTOB. BakHbIMI MaTepyanaMy 3TOro BUJA SIBJISTIOTCS T10-
JMypeTaHoBsie cMOnbl (puc. 3.177).

Tlytem cOOTBETCTBYIOLIETO XMMIYECKOI0 COCTaBa U METONA TIONyUeHWs] CUHTETH~
YECKUX MaTepHaoB WIH MyTeM CMEIICHUS paslNuHbIX CUHTETUYECKNX MAaTePHAIOB
MOHO ITOJIY9UTh MaTepralibi C TIPAKTHUECKH JIIOOBIMI 3alaBHBIMY CBOMCTBAMMU.

THoMYHBIMKA CBOMCTBAMM CHHTETUYECKIX MATePHUAIOB SIBJISTIOTCSL:

e pHebonbllias MIOTHOCTD,

® pa3MYHbiE MEXaHWUYECKUE CBOVCTBA,

*  V3OJISIUMS DNEKTPUYECTBA,

*  TEIJIOV3OJISITUS,

® YCTOMYMBOCTH NPOTUB KOPPO3WU M XUMHUKATOB.

CunTeTHYECKHE MaTepyallbi:

* XOPOIIO NPUHUMAIOT HYXHYIO (opMy M 00pabaThiBaloTCs,

* XOpOIO OKPAIIMBAIOTCs B Macce,

* NMEKT MAAKYI0, TIEKOPATUBHYIO ITOBEPXHOCTB.

Monwypertan

Puc. 3.177. TlonucioxeHue (IMOJMypeTaHOBAs CMOJa)
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OnHaKO CHHTETHYECKI€ MaTepyalibl 00/IamaoT TAKXKe CBOMCTBAMU, KOTOPBIE Or-
PaHWYUBAIOT UX IIPUMEHEHUE:

* o0 OOJBLIENH YaCTH, Maasl yCTOMYMBOCTh NPOTUB BEICOKUX TEMIIEPATYDP,

* YaCTUYHO IOpsT,

e 10 GonblIeR YacTy He 00JIaAAI0T BHICOKOM MPOYHOCTHIO U

® OTYACTH HEYCTOMYMBHI MTPOTUB PACTBOPUTEJICH.

Beicokasg yCcTOMYMBOCTE NPOTUB PA3IOXEHUA CUHTCTUUECKUX MaTEpUallOB SABIIsI-
€TCsI IPEUMYIIIECTBOM TTPU MX MCTIOIL30BAHUM, OMHAKO JUISl X YIAICHUS 9TO SBISET-
Csl HeocTaTKoM. B CBSI3M ¢ pOCTOM POU3BONCTBA CHHTETHYECKIIX MAaTEPUAIOB UX YTU-
JM3alMs cTajia IMpobJeMon 3allUThl OKPYXKAIOLIEH CpEMbI.

3.11.2. Buowt

nHaCTMaCCbI, Kax IpaBuIO, NMOAPa3ACIAIOTCH 110 MX MEXaHUYECKUM CBOMCTBaAM U VX
NMOBEOCHUWIO NPY HAIrpeBaHM Ha TEPMOTIIACTBI, AYPOILTACThI M 3JIaCTOMEDLI.

3.11.2.1. Tepmonracmut

TepMomnacTsl — 310 CHHTETUUECKIE MaTepUaibl, KOTOPBIE IIPU HArPEBAHWM CTAH OBSITCSI
MSATKYMH, a TIPYU OXJIAXKIEHUH CHOBA TBepAeioT. OHM COCTOAT U3 HUTEOOPA3HBIX (1[eT-
HbIX) MaKPOMOJIEKYJI, KOTOPbIE B OOJIBIIMHCTBE CIyyacB MeXIy cOOO0M neperieTaTcs
KaK BOJIOKHA ¢eTpa WIM MOryT OBITh CBA3aHBI MEXTY COOOM (YaCTUYHO-KPUCTAIIU-
YECKOE CTPOEHME).

IIpu HEBBICOKMX TEMIIEPATYPaX LEMHBIE MOJEKYIH JIeXAT MTOTHO U NOYTU HE-
MTOJIBVKHO APYT Bo3Ne apyra. [Inactmacca teepaas v xpynkas. C yBenUYeHUEM TeM-
nepaTyphbl I MOJIEKYJT HAYUHAIOT ABUTATHCH, Y CUJIbI MPUTHXEHUS MEXAY HUMU
CTaHOBSTCS BCE MEHbile. IlnacTMacca ctaHOBUTCS 3JjacTuunoil. [Ipy nanbHeiimem
HarpeBaHuM CWIHLL NIPUTSDKEHUS YMEHBINIAIOTCA TaK CHJIbHO, YTO OTLEJIbHbIE MOJIE-
KYJIbl HQUMHAIOT CKONb3UTh OTHOCUTENILHO APYT ApyTa, [IacTMacca CTaHOBUTCH ILIa-
crrynoi. Tak Kak mermu MOJeKyJl MEIAIT APYT APYTY B UX IBUXEHUM IIPU Jajlb-
HeWIeEM ITOBBIIEHUM TEMITEPATYPHI, TO MJIACTMACCa CTAHOBUTCH TOJIBKO BA3KOTEKY-
yeil, HO He ra3000paszuoi. [1py oxtaxxneHUM M3MEHEH U COCTOTHUS MaTepuana Impo-
UCcxXonsaT B o6paTHOM riopsinke. OHM MOIYT ITOBTOPSITHLCH CKOJBLKO YTOOHO, €CJIU
TOJILKO 34 CUET IIeperpe-

BRyTpeHHsis MNoBenetve Wamenenve
Ba HEC Ppa3sOpBYTCH menu CTPyKTYpa npy HarpeBaHum MPONHOCTH
MOJIEKYJ, B PE3YJIbTATE Hecetuatoe crpoghie MpW HarpeBaHuit
Yero HacTynaer Xumm-
O6ays
YECKOE pa3JioKeHMe CHH- rOpsiium
BO3AYXOM

TeTUYECKOTO MaTepyraa.
TepMonnacte B mx
TBEPIOM COCTOSHUU MO-
TyT 00pabaThBaTLECS pe-
3aHueM. B miactuuec-
KOM COCTOSSHUM MOXHO m;goggg%'e (uenHue)
M3MEHSATh UX Gopmy my-
TEM M3rnba, BHITSDKKY U Puc. 3.178. Crpoenre 1 oBeleHe TEPMOILIACTOB

MpouHOCTE e
Pasnoxerus

I -7

2

s
3
i
L
[

Tewmneparypa —=
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Tpupog-
Hedoms Vronb Hbl”“Pr 1)
+BOAa + BO3OYX
+ U3BECTL + BOAA
Junex BeHzon AueTuneH ByTvnex
[T1
JTUnoBLIN
Crupon cmpT
+ CONAHAA KMCroTa
+ CHHUNBHAR  + yKCYCHan
KUCNOTa KWCnoTa
r r { .
flonu- Fonm- MNomu- onu- Morm- Mornu-
oy B8 | xnopmm verapunar | | auerar | | Gymanes
*S) (P\'?c (PMMA) |5\/AC) (PIB)

Puc. 3.179. TepMoruiacThbl

BeiOyBaHUs. Ecnm ruiactmacca MATKast, TO €€ MPUMEHSIIOT MTyTeM pacTlbIIEHMS, TIPec-
COBaHMs1, MPOKATKW WU BCIIEHUBAHUS.

BaxubiMu TepMoOILIacTamMy sipisiiorest nonvusrHuwiiopun (PVC), novsuuMnane-
tar (PVAC), nonuctupon (PS), nomuatmner (PE), nonuMerrunMetakpuiar UiK ak-
pwiosoe ctexiio (PMMA), nonuamun (PA), nonukap6onar (PC) 1 monumuso0ytuneH
(PIB) (Tabn. 3.56).

3.11.2.2. Jlyponsacmut

Jlypo1iuiacThl — 3TO CHHTETHUYECKUE MAaTEPUAIILI, KOTOPHIE B 3aTBEPAERIIEM COCTOSIHIM
M [IPY CIUIBHOM HAIPEBAHUM HE pasMsIrdaiorcs ¥ He rmaasatcss. OHY COCTOST U3 MaKpo-
MOJIEKYJT, KOTOphi€, KaK ITPaBMJjIo, 06pA3YIOTCs MyTeM MOMUMKOHIEHCALM M U3 PasTMIHBIX
NpeaBapUTETbHO IIPOU3BENEHHBIX HCXOIHBIX NPONYKTOB. MaxpoMOJIeKy/bl Iy poILiac-
TOB MMEIT NPOCTPaH-

BRyTpeHHsA CTPYKTYpa Moeefexve Wamererue CTBEHHO-CETYATOE CTPOE-
npU HarpesaHum MPO4HOCTH
OpHOMETRERSIE COTKH NPy Harpesanum HMe (puc. 3.180).

IMocTaBisieMbie, Kak
TIPaBWJIO, B XXUIKOM BUIIE
HCXOIHBIE TIPOMYKTHI, Ha-
: npumep dheHon u ¢op-
MaUTBIErufl, COEOUHSIOT-
CSl MOH BO3JIEUCTBUEM
: TeIlIa, NABICHVSI WK X1-
MeCTa CeTHaTHIX CoBfMHEHMI TesepAnype == MHYECKHX BEIICCTB, HA~-
3bIBAEMBIX OTBEPIUTENA-
Puc. 3.180. CrpoeHue ¥ TOBeAeHYE TypOIUIACTOB MM, U 00pa3yioTcs ny-

Pacnbinutens
Trops4ero
BO3AYXa

MpoMHOCTE —a=




3.11. IInacmmacce:

2

Tabnuua 3.56. BaxHeliline TepMONRACTbI

O6o3Ha4eHve Ceowucrea O6pabareiBaemocts|  [pumeHeHne {npymepbt)
Monueukrwvn- [o 80 °C — TBepakilt, 0o 165 °C — \ 3

xnopvig, NAACTUHHO-MArKWKIA, yCTORHMB Vlsm6aemﬂd; \ @

(PVC) NpOTHB KNCNOT, WenoYen, conew, &,,,__,,/

Teepnwit PVC

p = 1,38 xr/gm®

cnupToB, 6EH3MHOB 1 Macen,
CTapeHVA, BO3OEWCTBIIA NOrofbl.

HeycToiiuuB NpoTUB pacTBOpUTE-
new, Takux kak 6eHsof ¥ aueToH
(neficTBYIOT BCNy4uBas)

Ceepnurca —@_

Ceapveaeres T2
Crnevaercs =—

Tpybbt KpoeenbHbie
Tareet Aggﬂa)«a nngblTMﬂ
Egﬁo,,‘;’;?;&; Oxxo EmKocTi

Msrkuia PVC

C copepxaHuem
0o 50% pasmsr-
yutensa

[lo 40 °C 3nacTuyHbIiA Kak pesuHa,
MArKKiA, NopoBHeI KoXe, Horpa
NOMKWIA, He TaK YCTOW4UB K BO3-
[eACTBMIO XMMWUKATOB, Kak TBep-
Aeiid PVC.

Crneveaercs :&

Ceapueaercn o

&7 a8

TToKpBITYS A5 M1OFIOB, NREHKY, FEPOM30-
NSLNOHHLIE DYNOHHEIE MaTepUank!

&g

p = 1,25 xr/lopm® | Pearupyer ¢ GonblumHcTBOM S ;
FRCIEGERIRTEY HOAHIAMA Uioexble NexTs1, npodiny
Monuctupon [o 70 °C TeMneparypoycronyve, ﬂonucm or; v
(PS) GecLiBETHINA, Npo3paqHbIii, Kak (%?1%%%{% L <
p = 1,05 xr/fgm® | CTEKNO. lMNoBepxHocTs Gnectawas, | oeyonkor) \ =
Bcne};er{”bm TBEpHas u Xpynkas. Pacceinaercs e
Ha OCKOIKW MNpW paspyuiexHun, .
noRueTMRON uyBCTBUTENEH K ynapam 1 Tony- | Ceapneaercs 0= |Wecmive ecremen-  3aykonomoue-
ggE/EP)K”T OKOMO| kam, yeToiume y [eiicTBI0 KUC- Hblg NIwThI 10LI{He BCTABKM
o BO3fyxa 1OT, LWeno4ein 1 cone. \
Crxnevpagten & C_D\
p = 0,02 Kr/gm® Pearm&)yeeT roYTH CO BCEeMU pa- |
cTBOpUTENSiMK Bonenmsa 808088 | Ynavoska 3anonHurans ans
etcA SEYTERI nerkux 6ETOHOB
MonuewHWn- ManorBeppelid, pasMar4aeTca npy | Kax pucnep-
auerart Temnepartype okono 80 °C, npu CYOHHOE
i | cpencteo
(PVAC) HOpMaNkHOM TeMneparype anac ChetLMpaeTCH [oBaeka
TU4HBIN [0 cpepnnen TBepaocTH, © BOO/ i LTyXGiTypie, GaTony 1 CTspicam
p 1,2 K/pwd nporyckaet ceet, 6enviid ’
=1, —_—
HamasbiBa-
MOCTUKKM CXBATLIBA- .
1M ACTHO Hus (Mpy BoceTanos- Knew Ans pepesa
neHuu noeepxHocTh Betora)
Monuatunex Mpwu HopmansHol TemnepaTtype — PE-HD & '
(PE) NPOYHLIA, MNABUTCA NPKU Temnepa- ~*W j
Ceeprwmren %

p = 0,02 xr/pm®

Type okono 115 °C, npn —50 °C

eLle snacTuyeH, MoRoYyHo-6ensii, Tnexx1 ans 3awuTh!
PE Bhicokoro | o oeo BNeCTALMI, MporycKaeT | oo oo —— Lnawry HocTpaek
REBTC NS (msir- CBET, Ha OLyMb MOXOX Ha BOCK, P = @/
Kuit), PE HU3KO- | ycroiiume NpoTHB KUCROT, enovelt (jﬁj = &
ro naenexHus Y CONEW, OrpanuyeHHO YCTOMUMB | Hecknen  —imm ¢ N
(TBEpPOBIY) MpoTVB pacTBopuTenei BaeTCR ——— | TpyGul Emkocta Kopryca %
MNMonvmeTun- Mpr HopmansHOW Temnepatype g N

i O, o

mMeTaKpunar npoyHeil, cebiwe 90 °C rnactuy- -
(PMMA) HO-BASKWI, CBETOYCTOWYUBHIA, | Caeprumes

CBETONPO3payHbiif, TPYAHOBLIOWMIA- T
(opranunyeckoe |cg, HyBCTBUTENBHBIA K MbiNK,
CT EKJ'IO) HyBCTBMTeanbII'/'l K UapanaHuio, Csapueaerca :S): Ocrexneqve

p = 1,18 xr/igm®

MorofoyCcToMuMBLINA, YETORUMB
npoTuB cnabbiX KUCNOT U LWenoyes,
macen, 6eHsrHa, pearupyet ¢

CrnevBaeTcr :&

HEKOTOPLIMU PACTBOPUTENSIMM CeeroBbie xynona  SapTHbIE 04K
MNonuuao- ONaCTUYHLIN KaK pesuHa,
OyTteneH rnacTu4Hbii Ao 50 °C, ycToiume |\ .
(PB) APOTUB KMCNOT U WEeNoYen, A
HEeYyCTOW4MB NPOTVB PacTBOPUTE- | Lunatenem g e
p = 0,93 kr/pv® neit, macen u 6enauHa
- 1
}g Lnurenbro-onac- TupponzonsyKoH-
Maxro TUHHOE YNOTHEHWE  Hbie PynoHHsie
wnpuyesars BoB marepuarnbl
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Hedro Vron, Boga Boaayx Vissects

31uneH Cvona [1BYOKNCD, Kapbun

(31aH) Benzon EroTh Auyetunen Bonopon Vmeposa Asotr kAT

Crupon Bogopoa L AMMuaK Vlaaeacarggabm

[Nonuacrep He- eTOH Qopmanspemn

Hacuu;euauﬁ (nsgnanou) eran (aeranan) Motesisia ey
‘ {1 { ‘

Flonuactposas anoxcmnE

an | |Nonuyperanosan| | GeHonsuan | VIOIEBURHO-GOD- | Menamunosas
cmona{UP) || cmona (EP) || owmora(PUR) || cmona (PF)

el cmornia (MF)

Puc. 3.181. Jlypormactbl

POILIACTBL. BTOT NPOLIECC TBEPIAEHUS MOXET ObITh IIPEPBAH, HO €r0 HEJb3S ITIOBEPHYThH
obpatHO. He copceM OTBepKAEHHbBIE AYPOTUIACTHI €11I€ B OOJBIITMHCTBE CITyJaeB pacTBo-
PYIMEBX WIY PacIuiaBiisieMbl. I1poniece TBepaeHIs MOXHO ITPOAOIDKUTS K HOBECTH 10 TOJ-
HOro TBEPIEHVSL.

CaolicTBa UICKYCCTBEHHBIX CMOJI U3 IypOTUIACTOB MOXKHO M3MEHSITH J1J1st PA3TIYHbIX
ueneil noaMennBaHeM HANIOMHUTENEH, KaK, HAIpUMeEp, KAMEHHOM MYKHU, IpeBECHOMN
MYKH WIM 00pe3KoB TeKcTWst. Jlyporuiactosbie CHHTETUYECKUE MATEPUATBI MOTYT 00-
padaThiBaThHCS WO, HAMWIEHUKOM, PYOaHKOM ¢ 00pa3oBaBUeM CTPYKKH. Mx MOX-
HO CKJIEUBaTh Y BCIIEHUBATh, HO HEJb3sI CBapyBaTh. He MOMTHOCTHIO 3aTBEPAEBIINE UC-
KYCCTBEHHbIE CMOJIBI MOT'YT (POpMOBAaThCS 0€3 CTPYKEK B (POPMOBOYHBIX ITPECCAX M TaM
XKe TBEpIETh Nox AasieHueM. Hanbonee BaxXHbIMU AypOIlacTaMM SIBISIOTCS (hEHONO-
BbIE CMOJIBI, MOYEBUHOGOPMATBAETHIHBIE CMOJIBI M MEIAMUHOBBIE CMOJIBI, SITOKCUTI-
HbI€ CMOJIBI, HEHACBHITIEHHBIE TIOJIUICTPOBBIE CMOJIBI U TOJVYpeTanH (Tadn. 3.57).

Oco00e 3HaYeHKE B CTPOUTENECTBE UMEIOT CHHTETHYECKIE BCIIEHEHHHE MaTepy-
anmbl (rieHoruiacThl). OHM 00BENMHAIOT CBOMCTBA IIACTMACC, KaK, HallpUMep, CTOM-
KOCTh IPOTHUB pPACTU-
TENLHBIX W XKHUBOTHBIX
5 BpenuTeNe, co cCBO¥-
}g%gg«\ﬁo X | CTBAMHM MEHMCTHIX Mare-
)OO%RCCO&; puanos. IleHomnacThl

JN

O O’“( pasm4aroT 1o Buay CHUH-

3akpbTONOPUCTLIN OrxpeiTOnoprCTbIl CTpyKTYPHBIA N
nexonnact TeHonnacT WHTErPanbHLIit NEHONNACcT TETHIECKOIO MaTepuaa,

CTPOEHMIO, MEXaHNYEC-
Puc. 3.182. CtpykTypa II€HOILIACTOB KOMY TIOBENEHUIO U TIO
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METOJIy M3rOTOB/AEHMA. BCrieHeHHEIE MaTepUaibl CO CTPYKTYPOl ¢ 3aKPHITHIMU IIOpa-
MM TIPensITCTBYIOT BO3LYyX000MEHY U KanuasipHoMy neitcteuio. IlosToMy mX nipu-
MEHSIFOT IMPEUMYIIECTBEHHO B KaY€CTBE 3BYKOU3OISLIMOHHBIX BKIAAbIei. BerieneH-
HBIE MaTepUaabl C OTKPBITBIMU MOPaMM NOAXOHAT GONbIle AJi 3BYKOIOTIOLUEHUS.
CTpyKTypHBEIE — WX MHTETPAJIBHEIE IEHOIIACTH, PEeUMYLLIECTBEHHO U3 INOTUype-
TaHa, UMEIOT BHYTPH 3aKPLITOIIOPHCTYIO, & CHAPYKU IUIOTHYIO, IOYTH OECTIOPUCTYIO
cTpyKTYpy. VI3 HUX TIPOM3BOIST CAMOHECYIIME KOHCTPYKIIUM, KaK, HallpuMep, IBepU
W CTyNbS, a TAKXKE UMMTAIMIO NEPEBIHHBIX 020K M JBEPHBIX [MOJOTEH.

ITo MexaHUYeCKOMY TOBEAECHUIO Pa3MyaloT TBepble, ITONYTBEPAbIE U YIIPYTOMSIT-
KUe IeHOIUIacThl. TBepaple NeHOILIACTE IOJTYYatoT 13 (DeHOJTOBBIX MOYEBHHOGMOPMAaTh-
JIETMITHBIX cMoTT. TlonmnypeTaHoBBIe CMOJTBI MOTYT IPUMMEHATECS KaK JJis TBepJIbiX, TaK U

JUTSL MSITKMX M YTIPYTUX NEHOIITACTOR.

Tabnuua 3.57. BaxHbie gyponnacrbl

OnucaHue/cBoicTBa

ObpabaTtuiBaEMOCTH

MNpymererve (npymeptt)

®exHonosesi cmoni (PF)
p = 1,4 kr/gpm®

Pexercs co ‘-@——

BecupeTHasl, MpospayHasi, Kak cTekno, Tem-
HEET CO BpeMeHeM, TBEpAas 1 Xpynkas,
HepacTeopumMas, He Nnasurcs, 6e3 3anaxa

He ceapuBaercs

XENTO-KOPUHHEBAS, CO BpemeHemMTemHe- | CIPYRKOM [T — Mecrroe
€T, TRepaas U Xpynkas, HepacTRopUMas, O & NNacToesIe MMUTHI  BCREHMBaHUE
Hannaesascs, TPYOHO BocnnaMeHsemas, TEETIET
camMoracawasncs, TMMHHEBIA 3anax, noro- e m
OCTOMKa: i—‘
H 2 He caapueaetcs BETOH Ha cHTe- Knew grisi fiepesa
~ TUYECKOI CMOne
MouesuHothopManLgerngHas CrrensaeTcs &
cmona (UF)
MenemuHoBas cmona (MF) e .
29800 co00
p = 1,5 kr/om® BerenusaeTcs SERTHRS Npeccyouprecs

MacCh!, HanpuMep Nocyzle Ans egp!

CroucTeie SRR

MPECCOBaHHbIE NAMTLI  Knew Ans nepesa

HeHBchiLleHHBIE MONUACTPOBLIE o
“UP - orpat-
CMOnk (l;P) R YEHHO PEXYTCH
p = 1.3 kr/om GO CTIPkEGH _ TTPOMBILLINEHHEIS Ofb) ﬁggggﬁ;""e
GeCUBETHbIE, MPO3PAtiHLIE, KK CTEKNO, TBEP- | (oo o L . I
Able 1 Xpynkue, He MNaBATCH, HEPACTBOPU- //
Mbl, My YCUNEHIM CTEKIOBOMOKHOM — BbICO- N g | e
Kkas npodHocTb (GF-UP), npu nuHeiHbIx He ceapueaetcs T Kresuwe pactsopel  OBnujoskm
CETAX CTPYKTYPbl — TEPMONNACTUYHBIE
3nokcupHsle cmonkl (EP) T Te L AoE
5 CrnensaeTcs & A5 IS
p=13 Kr/om [Dobasku k pacTBopam u BeToHam
MEAOBO-XENTHIE, B XMAKOM COCTOSHUN —
AA0BUTEL, TREPALIE W XPYNKWUE, HE NMaBAT- (F:’Tem%s}&co l
CS1, HEPaCTBOPUMBI, YCTOMYMBE! NPOTUB = -
KVCIOT, LenoYein U pacTeopuTenei, npn b, S — )
nepepaboTke BLINENSIOTCs SHOBUTLIE raspl | He ceapueaetca T V Kneu KorTeiHeps!
MonuypertaxoBkie cmonul (PUR) —
o 08 000000
p = 1,26 kr/om® Benenusaetcs Be0RrRERES l O o l
ME[IOBO-XENTLIE, NPO3paYHLIE, B 3aBUCK- - [oa— M
7 & D ecttioe
MOCTM OT CEeTHATON CTPYKTyphl TBepaLie Cunevsaetca : fIATh A5 BCNEHVBAHIE
¥ BSASKWE WNK MATKWE U aNacTiyHble, Kak TENNOU3ONALMM
pe3suHa, NMpu NMHENHOIN ceTYaTOMN CTPYKTY-
Pe — TepMONNACTUHHBIE, YCTOWYMBLI NPO- Ceapusaercs Q
TMB cnabbix KMCMOT U LEMNOMEN, a TaKkxXe ]
NPOTVUB NOYTW BCEX PACTBOPUTENEW, NPY
HaNUYMKY OTHE3AWMTHLEIX CPECTE HOpMarb- /
Ho Bosropaembl (B2), PUR-neHonactb Pexercs co A TMIPOMSONALWOKHBIE LLMAMEL 1 MACCh!
TpyAHoBO3ropaembl (B1) CTpYyKKOW —— LA NOKPEITUA
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CuHTETUYECKUE BCIIEHEHHEIE MaTePyalibl M3TOTABIMBAIOTCS B BUIE IUTUT WU
(GOPMOBAHHBIX U3ETUI Ha OOJIBIINX OTJIMBOYHBIX VUM IMITPHLIEBATBEHBIX YCTAHOBKAX.
Yacto nonmuypeTrad BCIIEHMBAIOT U3 KAPTYIIEH ¢ IIOMOIIBIO PACITBUINTEIBHEIX ITACTO-
JIETOB, IPUBOAMMBIX B JieCTBIIE BPYYHYIO UM IPY TIOMOILIK CXATOTO BO3yXa, IOy~
qasg «MECTHYIO TeHY» MPgMO Ha CTPOMIUIONIAIKE. TaKk MOXHO 3aIIOJIHATH BBl WM
IYCTOTHI, HATIPUMEP MOHTAXHEIE HUTUIILI, WM YKPEIUIITEH IBepHBIE NIETIN U ApyTHe
JeTaym (MoHTaxXHAad rieHa) (puc. 3.183).

BHyTpenHss cTpyKTypa lNosenenue WameHeHve
NpK OENCTBIAN Cvnbl NpOYHOCTIA
CETKA C LUMPOKVMM SHEIKaMA NPy HarpeeaHuu
@
S
=
8 feadts) T %
D @
&, g -
z &
[=%
[ ==y
MecTa coeauHenus ceTok Temneparypa —=

Puc. 3.183. Crpoenyie U TToBeIeHME 27TaCTOMEPOB

3.11.2.3. Dnacmomepni

BDnacToMepbl — 3T0 CHH-
TeTnIeCcKre MaTepHAJIHI C
3JIaCTUYECKNMMU  CBOM-
ctBaMu. OHU JIETKO U3ME-
HSIIOT (POPMY; €ClTM Ha-
MPSKEHNE CHHUMAaeTCs,
OHU CHOBa IPHMHUMAIOT
CBOIO TEPBOHAYATEHYIO
¢opmMy. DnacTtoMepHl OT-
JINYAIOTCA OT MPOYMX 314~

Tabnuua 3.58. BaxHbie anactomepbt
Onucanve CsoiicTBa/obpabarTsiBaeMOCTL Mpumenerne (Npymepbr)
ByTapueH- 3NacTUYHLIN, KaK pe3nHa, NpoYHbIA Ha 5
CTUPONbHLIA | UCTUPaHue, 6onee ycronyve NPOTUB —
Kayuyk crapeHys 1 TENMOBOTO BO3AENCTBUS, ﬁ l:
(SBR) Yem NPMPOAHLI Kay4yk, YCTONYMB
npoTMB Macna u 6eHanHa, HeNpUATHLIR Nt LLlie:
3anax ans asTomobunen Pe3yHOBbIE MPYHVHE! Linaxry
BYTUAOBLIN | OnacTuuHbii, KakK pesuHa, — 0o Anu-
Kayuyk TENLHO NNACTUYHOIO, BCNIEHUBAIOWMIACS, H
(IR) HAHOCUTCA WNaTenem unu Hepes
WIpWL, YaCTUHHO OCTaEeTCs KNeswmum JieHTs! Ans ynnoTHeHUA
MaCTUka AR YNAOTHeHUS LWBOB LUBOR
Monuxnopo- | SnacuHeIi, Kak pesvHa, YCTonuve < _
NMPEHOBLIN NpPOTUB CTapeHwusl, HaHOCUTCSA LWnare- i -/
Kayuyk nem U WNpULEBaHUEM, YCTONYNB =
(CR) npoTuB mMacen u GeHauHa & -
Tacutenu konebanui YnnoTHsioume npodmm
Monucyne- SnacTnyHebli, kak pesvHa, — A0 ynpyro-
ugHbIA NMNacTUYHOIo, YepHbIN, HAHOCUTCSH
Kayuyk WIPWULIEM UNK WNarenem, YCTonume
(SR) NpoTWB BO3AENCTBUIA Noroabl
YnnoTHeHue pedop- C6opHoe 3aneyaTh-
MayyOHHBIX LUBOB CTPOMTENLCTBO BaHue
Monuypeta- | KopuuHessii, anacTuyiHelil, Kak peaunHa, o
HOBbBIN OYeHb MPOYHBIA Ha NCTUpaHWe, YCTOR- ] n
Kayuyk YMB MPOTUB CTAPEHUS, YCTOWYMB NPOTUB 0 _I ’_ ” —I r
(PUR) KWUCNOT, LenoYvei n pacTeopuTenen, e Tk
MOXET pasfMBaThLCA B (HopMbl, HAHOCUT- P ——
OF WNATENEM U LINPULIEN B 6ETOHHOM CTpOUTErLCTEE KpbITHE
CUNUKOHO- | BnacTnuHbii, Kak pesuHa, 8O YNpyro- :
BbIA nnactnuHoro or —90 po +180 °C, npo- | l ]
KayuyK 3payHblil, CpeEAHETBEPALIN, BOOOOTTaNKM- | a 1
(s BaIOLMIA U OTTANKUBAIOLWMIA KNeALme | l
BeLecTBa, HAHOCUTCSA Lnarenem mnu ’
il
epes wnpuL CoeavHuTenbHEIE LWBb! BaneyareiBakue




3.11. Inracmmacco! Q

CTUYHBIX CUHTETMYECKHX MaTepHaJIOB TEM, YTO MX 3J1aCTUYHOCTh, MOI00HasA pe3uHe, B
3HAYMTESTLHON CTENeHH 3aBUCHUT OT TeMiiepatyphbl. Tak, HarnpyuMep, CHITMKOHOBBIH Kay-
YyK OCTaeTCsl YIPYIMM B [uana3zone temmeparyp or —60 no +250 °C (tabn. 3.58).

BracToMepsl, TaK Xe KakK ¥ IyPOTIacthbl, COCTOSAT U3 MTPOCTPAHCTBEHHO-CETYATHIX
MakpoMoneKkya. OqHako MONEKYNsipHas CeTKa Y 3TacTOMEpOB UMeeT Ooee IMPOKHe
siyeiiku 1 Oornee penkasi, yeM y ayporutactos (puc. 3.183). Ilpu usmeHeHun hopMel
sSl9efiKY pa3IBUraloTcsl, He paspylilasi Mecra cBsisu. Ilocie cHATHS HanpsXeHWsT siueii-
KU, TOIOOHO pe3nHe, NPUTATMBAIOTCH B CBOE MepBOHAYATEHOE TOJIOXEeHUe, CUHTETH -
YeCKMil MaTepyal CHOBa IPUHUMAET CBOKO NEPBOHAYaIbHY0 (hopmy.

3.11.2.4. Cusuxonsi

CUIVKOHBI OTHOCSTCS K IPYIINE CUHTETUYECKUX MATEPUATIOB, KOTOPHIE UMEIOT COCTaB,
OTJIMYHBII OT OCTATBLHBIX IACTMACC, U B KOTOPBIX ITIABHBIM 00Pa3oM aToMbl yIiaepo-
JIa 3aMEHEHB aToMaMy KpeMHUs1. CBoMCcTBa CHIIMKOHOB 3aBUCST OT JIJIMHBL UX MAKpPO-
MOJIEKYJT U OT CTETIeHU UX ceTyaTocTU. CHIMKOHBI ¢ HUTEOOPa3HBIMY (LIETTHBIMM ) MaK-
POMOJIEKYJIAMU — 3TO CHUJIMKOHOBBIE
Macaa, ciaboceTyaTbie MAKpOMOJIEKY-
JBl aI0T CUMJINKOHOBBIE KAyYyKH, a
CUIBHOCETYATE E MAKPOMOJEKYABl —
CHJIMKOHOBBIE CMOJIBI.

CHJIMKOHBI — 3TO MacC/ISTHUCTBIE JI0
PE3UHOIIACTUYHBIX, IIPO3PavYHBIE 10
MOJIOUHO-MaTOBBIX MaTepuaioB. OHU
BOIOOTTAIKHUBAIOIINE U TEMIIEPATYPO-
ycroituuseie oT —90 no +180°C. Ve
HeOonblIMeE KONMYECTBA CUTUKOHOBOTO
Macna JenaioT Jaku, OyMary U TEKCTIIIb
BOJIOOTTANKUBAOHIUMU. PacTBOpHI Cu-
JKOHOBOH CMOJIBI TIOSTOMY YaCTO TIPU- Py, 3,184, HareceHue CHIMKOHOBOJ 3amiedaTs-
MEHSIIOT KaK BONOOTTAJIKMBAIOLIUE 110~  BaIOILE MACCHI
KPBITUS] KAMEHHOU Knanky u OeToHa
(puc. 3.184). CuIMKOHOBBIE KayIyKy
MOXHO TaK>Xe MTPOU3BOINTE B BCTIEHEH-
HoM BHe. CUIMKOHOBBIE MEHOIUIACTE
B OCHOBHOM IPUMEHSIIOT JIIS BBICOKO-
[I€HHBIX MEOETBHBIX paboT.

[IpenmytrecTBEHHO NPUMEHSIEMEIE
B CTPOMUTENIbCTBE CUHTETUIECKIE TIEHO-
[LUIACTH COCTOST U3 AYypOIUIACTOB, KakK,
HampuMep, U3 MOJIUYPETAHOBLIX HITU
¢eHONOBBIX cMOJI. OHM OBIBAIOT OAHO-
U IBYXKOMITOHEHTHBIMH ¥ IPUMEHSTIOT-
Cs1 1Sl 3aMOTHEHUS MYCTOT U YKperie-

HMSI CTPOUTEITBHBIX KOHCTPYKLIMI (MOH-  Pge. 3.185. 3arieHHBaHMe 1IBa IBYXKOMITOHEHT-
TaxxHas nena) (puc. 3.185). HBIM TIEHHCTBIM MaTepUaioM
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KOHTPOINbHLIE BOMNPOCH!

1.

2.

OnunmTe BO3IMOXKXHOCTH ITPMMEHEHUSI CUHTETMYECKHX MAaTEpPUAJIOB B CTPOUTEIBHOM
TEXHUKE M 0OOCHYITE 3TO.

[IpencTasbre JOCTOMHCTBA W HEOCTATKY MIACTMACC U CPaBHUTE TIACTMACCHI MEXIY
CODOIA.

. OBocHyiiTe HEOOXOMUMOCTL MPaBHIILHON YTHAM3aluK OCTATKOB CUHTETHIECKUX Ma-

TEPHUATIOB Ha CTPOUTLIOIIAIKE.

TInactMacchl OAPA3AENSOT MO X (PUINYECKOMY [TOBENCHMIO HA TpU Tpynnbl. Crpyr-
NUpyiiTe TPpUMEHSEMBIE B CTPOUTENIBHOM TEXHUKE TUTACTMACCHL HA 3T TP TPYIIILI 1
OIUIIINTE MX NepepaboTKy U MPUMEHEHKE.

BcnieHeHHBBIE CUHTETMYECKUE MATEPHAIbl MHOTOTPAHHO TMPUMEHSIOTCH B CTPOUTEb-
HOIT TexHuKe. HazoBHUTe BO3MOXHOCTH WX IIPUMEHEHUS B 3aBUCUMOCTH OT TOTO WK
WHOTro BrJa BCIICHEHHOrO MaTepraia.

b HpI/IMCHGHI/IC [UIACTMAacC B CTPOUTEJIBHOM TEXHUKE TpenCTaBageT OINacHOCTh ANd 300-

POBBs1 uesoBeka. Ilpoanamisupyiite 310.
HazopuTe npenMyInecTsa IIacTMace Mo CPABHEHUIO ¢ OOBIYHBIME CTPOUTEIBHBIMUA
MaTepuaiiaMyd Ha TIpuMepax.

. HazoBuTte nprMepE! pMEHEHN TepMOILIACTOB, IyPOILIACTOB 1 9JTaCTOMEPOB B CTPO-

WTENBHON TEXHUKE.



ITIABA 4

CTPOUTENBHOE NMPOEKTUPOBAHUE

Ilox cTponTenBHBIM IPOEKTUPOBAHUEM MOHMMAIOT MPOIECC TIPOLYMBIBAHMS U OGOp-
MJICHUSI B MBICJISIX ONpeAe/ieHHOU CTPOUTEIBHOM 3a1aqy, [si TOro 9Yro0s npencra-
BUTH e B Yeprexax u pacuerax (puc. 4.1). CTpouteasHOE NpOeKTHPOBAHKE TIPOIOJI-
aeT BECTUCH U BO BpeMsl CTPOMTENTLCTRA. J1Isl KaXIioil CTPOUTENBHOM 3anauau HeoOX0-

JHMMO CTPOUTECITBHOE MNMPOCKTHUPOBaHUE.

4.1. Bugp
CTPOMTENBHOrO
NPOEKTUPOBAHMS

B 3aBrcMMOCTI OT CTPOUTENTBHOM 331~
9Y Pa3MIaioT YETHIPE Pa3IUYHbE 00-
JIACTU CTPOMUTEIIBHOTO MPOEKTHUPOBa-
HUS: NPOCKTUPOBaHKE HaA3eMHOTO
CTPONTEJTLCTRA, POCKTHPOBAHME UHKE-
HEPHBIX COOPYXKEHUIA, NOPOr U JIAH] -
HIadTHOE IULIAHUPOBAHME, & TAKKE CIIe-
OMaTbHOE TIpOoeKTUpOBaHMe (Taoi. 4.1).

I[IpoexTpoBaHNE HAL3EMHOTO
CTPOUTENLCTBA BEIETCSI MHXEHEepaMM-
CTPOUTEJISIMM (ApXMUTEKTOpaMU), WHXKeE-
HEPHBIE BOITPOCH! PEIAIOTCS MHRKeHepa-
MU-cTpouTessiMu (ctatukamu). [Tpoek-
THUPOBaHUE UHXEHEPHBIX COOPYKCHMIA,
JIOPOT U JaHiadhTHOE IUIaHUPOBAHIE
BEIyTCS COOTBETCTBEHHO WHXECHEPaMM
TMOA3EMHOTO CTPOUTEILCTBE, JOPOXHO-
[0 CTPOUTENLCTBA Y ITJIaHUPOBUIUKAMM
nmanamadTa. CnenraibHOEe NPOEKTHPO-
BaHUe OepyT Ha cels CrenaIruCTH 10
OTOIUJIEHVIO U BEHTUJISILIMKI, IO BOLO-
CHAOXEHWIO M BOIOOTBEACHUIO, MHXE-
HEPHI-3NEKTPUKU W UHKEHEPhI-MAILIM-
HOCTPOUTCIIH.

B GonpliIHCTBE CTPOUTENIBHBIX 3a-
a4 OOBIYHO MEepPeIUIeTatnTCs MHOTHE
00J1aCcTH MIPOEKTUPOBAHMS, IPUIEM HH-

XeHepHas obmacTh, K KOTOPOil OTHOCHTCS naHHAs8 CTPOMTEIBHAS 3a1a4a, IPUHUMAET

Puc. 4.1. CrpourtensHas 3a1a4a

Ha cebs1 KOOPAUHAIHIO Pa0oT ¥ DYHKIMU TeHePaiEHOTO ITONPIIINKA.
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Tabnuua 4.1. Bugbl cTponTensHoro
NPOeKTUPOBaHUSA

Bun npoekTupoaHus

MpumMepLl NPOEKTUPOBaHUA

MNpoekTupoeaHne
Hap3emMHoro
cTpouTenLCTBa

XXvnble OMa, agMUHUCTPaTUBHBIE
30aHnsi, ONChI, MPOMBILINEHHBIE
30aHu1s, WKOMEI, CNOPTUBHLIE 3anbl

MNpoekmpoeaxve
VHXEHEPHBIX
COOPYXEHWIA

MocTe!, pesepByapbl, 0UUCTHLIE
COOpY>EHWS, NOAMNOPHLIE CTEHKK,
W03k

MNpoexmpoeatve
Nof3eMHbIX COOpY-
JKEHWA, jOpor

MecrHoOE BOOOTBEfOEHWE, ABTONO-
poru, NewwexofHsIe AOPOrk, CBau-
KW, YKpenrneHue HabepeXXHbIX

M naHowapTHoe

nna{mpoeaHve

CneywansHoe OronurenbHbIe, CaHUTaPHO-TEXHU-
MPOEKTUPOBaHNE YecKne YCTaHOBKY, snekTpoobopy-

AOBAHNE, YCTAHOBKN KOHOMUMOH-
pOBaHWA Bo3ayXa, nogbeMHO-
TpaHcnopTHoe obopynoBaHue

4.2. OcHoBbi
CTPOMTENBLHOrO
NPOEKTUPOBAHUA

OcHOBaMM CTPOUTEITLHOTO IPOEKTUPO-
BaHUS SBJISIIOTCS MPABOBBIE U TEXHM-
YeCcKHe CTPOMTENBHEIE MpaBmila, Kaca-
wmuecs GYHKUUY U GOPMEI CTPOU-
TellbHOro mnpoekta. CTpouTelbHEIE
[IpaBOBHIE MPaBUJa (MMPABOBBIE HOPMBI)
uspaioTcs (erepaIbHBIMI OpraHaMM,
3eMeJILHBIMM OpraHamMu ¥ opraHaMu
MYHHIMIATBHBIX 00pa3zoBanmit. Ctpo-
UTENbHBIE TEXHUYECKUE TpaBuia (Tpy-
3HAHHBIE IPaBUJIa TEXHUKH CTPOUTEIIb-

CTBa) ABJISIOTCS 3aKOHOM ISl IPOEKTUPOBUIMKOB. DTUM IapaHTUPYETCS] COOTBET-
CTBUE TIPOEKTA U €T0 MUCIIOJIHEHNS TpeOOBaHWsAM 0€30MaCHOCTH 1 MOTPEOMTENECKOTO
Kauyectsa (puc. 4.2).

4.2.1. Ocnoevr cmpoumeavHozo npaea

OcHOBaMU CTPOMTENBHOIO MpaBa, B MEPBYIO OYEPEnb, SBISIOTCS 3aKOHLI M IIpaBUIIa
denepaiBHBIX OPraHoB (TTPABO CTPOMTETEHOTO NPOEKTUPOBAHUS), KaK, HAITpuMep, 3a-
KOH O 3eMJIEYCTPOIMCTBE, CBOJL CTPOUTEIBHELIX 3aKOHOB, IIPaBuia NCIIOJIb30BAHUS CTPO-~
WTEJIBHBLIX 00BEKTOB, 3aKOHBI 00 OXpaHe OKPYXAIOIlel CPelbl, a TAKKE Te 3aKOHLI 1
npasuja 3eMejib (IPaBo CTPOUTENBLHOTO MOPSIIKA), KaK, HalpUMepP, CTPOUTEIBHEIE
NpaBuia, 3aKoH 00 OXpaHe NaMSATHUKOB, a TAKXKe 3aKOH O JOPOXHOM CTPOUTEIBCTBE.

QepepansHoe

3ementHoe

ObLmHRroe

® Ceojl CTPOUTENbHBIX
33KOHOB

® [Ipapura Ucronk3osaxus

» CTpouTenbHuie HOPMb!
» 3axoH of oxpaHe

[lpasoBbIE OCHOBL!

o [nax ucnonb3oBaua CTpouTensCrea

3eMn
& [nax 3acTpoiky

CTpOMTENbCTaa NaMATHUKOB o MPagocTpouTenbHbie {TpaBoBLIE HOPMbI)
© 3aKoHbl 0 3auTe MeponpuATUR
oupyxawlqe:# cpens! © JaKon 0 poporax 10 CaHUPOBAHID
e HapsemHoe CTpouTenbCTso
CTp OUTENBHOE ® MH)KSHEPHOE CTPOUTENBLCTBO CTpOMTﬂHbHHﬁ
NPOEeKTVpOBaHUE © [Mojj3emHoe, AOPOXHOB K NaHALIA(THOE CIPOMTENECTBO npoeKT

© CrieLuarnkHoe CTPOUTENLCTEO0

o

0

0

o TexHmueckue
npeanMeaHra

& HOpMBI 110 NPOH3BOACTBY
pabor

® Ykasahus

= Hopwol DIN
= Hopwb DIN EN
e Hopwmb! ISO

= llopsok sakmoqeHvn
[LOroBOpOR NOApsAa

o HopmaTvBhbie nueTim

CrponTenbHO-TeX-
HUECKUE OCHOBB!

o Ykasanus

{MpuzHanHbe

» CBUgETentCTba o CAave TPABUINA TEXHUKA)

9K3AMEHOR
{Oonyck k paGoram)

Puc. 4.2. OCHOBBI CTPOUTENLHOTO TIAHUPOBAHUS



4.2. OcHo8bl CMPOUMENBHO20 NPOCKMUPOBAHUS O

Ha aTtux ocHOBax MyHULIMITAJTBHBIE OPraHbl pa3pabaThiBAIOT CBOU IPalOCTPOMTELHEIE
IJTaHb! (TUTAHBI BEIEHMSI CTPOUTENBCTRA). TakMMU TIaHaMK, HanpuMep, sBJISIOTCS
MJIaH VCTIONB30BaHUS 3eMEJIbHEIX Y4aCTKOB U IUIAH 3aCTPOMKK. DTH IUIAHE SIBJISTIOTCS
MEeCTHBIMM 3aKOHAMM, €CJIK OHU HEOOXOIUMBI [Jisl FPaIOCTPOUTETEHOIO Pa3sBUTHS MITU
IPagOCTPOUTEILHOTO TIOPSIIKA MyHULIMIIATBHOIO pailoHa.

4.2.1.1. Ceo0d cmpoumenshvix 3akoroe (Bau GB)

CBop CTpOUTENTBHBIX 3aKOHOB COMEPXKUTCS B YyeThipeX niasax [IpaBoBbiXx OCHOB rpa-
moctpoutenscrBa Peneparushioil Pecriyomuke I'epmanusi. B nepsoii rmase «Obiee
IrpalOCTPOUTENTFHOE TIPABO» OIPEessieTCs IOPSIOK TTAHUPOBAHMST BEICHUsI BCEX
CTPOUTENBEHEIX paboT. Bropas rimasa «Ocoboe rpaiocTpouTeI-HOE TPaBO» KacaeTcsl
MPOBENEHUs TPATOCTPOUTEIBHBIX MEPONPUATHH MO CAHUPOBAHHUIO U PA3BUTHIO.
B tpeThein tnase «[poyne npeanucanusly YperyIMpyoTcs METONE OMPeNEIeHUS [IeH-
HOCTU YY4CTKOB Y 3€MJIH NOJI CTPOUTEBCTBO, a TAKXXE OPSAIOK paboTr COOTBETCTBY-
oILUX nanar cynos. Yersepras rapa «[Ipeanucanus o nepenave U 3akI0YUTENb-
HBIE TIPENIINCaHMS» CONEPXUT MOJIOXKEHUS O mepenade MpeAmTUCaHuil IPeIbIIy X
uznanuvii HopM B HOBBIM CBOMI 32KOHOB T10 CTPOUTENCTBY. 3aKIIOYUTENBHBIC HPe]T-
MUCAHUS KacaloTCs CreLMaTbHBIX PaBMI AJis OTAeTbHEX 3eMens OPI v nns cronu-
usl OPI” bepmna.

4.2.1.2. llpasusa cmpoumenbHozo UCHOAb306AHUS YHACMKOE
(Bau NVO)

IIpaBuna cTpoMTETEHOrO UCTIONBE30BAHNS YIACTKOB 3€MIIM COAEPXKAT NOMOTHAIOLINE
BOpMBI K CBOIly 32aKOHOB O CTPOUTENLCTBE, B 0COOEHHOCTH B OTHOWIEHUH COLlepXKa-
HIS1 U OCHOBHBIX YCTAHOBOYHBIX MOJIOXEeHMI [1nana ucrnonbs30BaHMs 3eMIIM U TUIaHA
3aCTpPONKHU.

B nmepBoMm pasnene «Bumbl CTPOUTENTLHONO UCHOTB30BAHUSY ONPENENSIOTCH pas-
JINY Vs MEXTY TUIOIAASMM 3aCTPOMKU U paiioHaMmu 3acTpoiiku (Tadn. 4.2). lanee yc-
TAHABJIMBAIOTCS TONYCTUMEBIE BUILI CTPOUTEIBEHOIO UCIOIB30BAHMSL.

Bropoit pasnen «Pasmep CTPOMTENb-  [Tagnuua 4.2. Bio! CTpONTENBHOMO MCMONE30-

HOTO UCMOJb30BaHUST» YCTaHABITHBAET
KOTUYECTBO YYaCTKOB, YHUCIO IVIOMAaaei
STAXKEH WY YMCIIO CTPOUTENTEHBIX 00be-
MOB B OTHOUIEHUH K TUIOMIAAM y9acT-
K4, BBIJIEJIEHHOTO IIOHI CTPOUTENBCTBO
(puc. 4.3). Yncno nojHeIX 3Taxe, a Tak-
XK€ BBICOTA CTPOUTENBHBIX COOPYXEeHU M
OIPEEAIOTCS OTPAHUYEHUSIMY, yCTa-
HOBJICHHBIMM IUTAHOM 3aCTPOMKMU.

Tpetnii paznen «Crnocob cTpouTemh-
CTBa, 3aCTPalBacMbl€ TUTOLIATH YIaCT-
KOB» yCTaHaBnuBaeT (GopMbl 30aHUi U
TUIOIAAX Pa3phIBOB MEXIY HUMHU.

BaHus. § 1 Bau NVO

Mnowanwn non
3acTpoiiky (FNP)

3acTpavBaemMble paioHbl
(Beb.-PL.)

Mnowaom nop *u-
nyio 3acTpoiky (W)

PaiftoHbt Manbix noceneHwin (WS)
Yucro xunbie paitoHs (WR)
O6bIuHbIE XUNbie paviorbl (WA)
Ocobble xunble paioHbl (WB)

CMeluaHHble Nno-
LWaau nop 3acTpou-
Ky (M)

Cenbckve xunbie paiioHs! (MD)
CmewaHHble paiioHsl (ML)
LleHTpanbHbie paiioHbl (MK)

Mrowaon nop
NMPOMBILUNEHHYI0
3acrpoiiky (G)

MpompanoHsbl (GE)
WHpycrpuanbHeie painoHb! (Gl)

CneuvansHsie
rnowagu nog 3acr-
poiiky (S)

CneuvansHele paiioHb (SO)
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KoatbgpuumenT | KoapuumenT |Koaggpuumert Hocnennnit pasgen
PaiioHbI o 3acTpoinky nnotaau nnotiagn obvema yCTaHaBJINBAaET, B 4aCT-
(Beb.- PL). Mpumepb! 3aCTPONKK araxen 3acTponku
(GRZ) (GFZ) (BMZ) HOCTH, COOTBETCTBYIO-
Yuero xunoi paiiod (WR) 0,2 0.4 = IBE WPEIHCAHEE 0
neperade rMpoeKTOB MOI-
Oﬁbl‘-lH!:lﬁ vamoﬁ pawioH (WA) 0.4 12 _ PpSLTYMKY, CO3AaHME KOTO-
[ayHbiin paioH
PBIX HJIH UX U3MECHEHME
Cenbckuin painox (MD) 06 12 YX€ 3aIyiueHo B J€J0.
CwmelaHHbii paiioH (MI) 4 ’ B
MpompaiioH (GE) - B 166 4.2.1.3. 3akonnt
VHpycTprankHblid paiioH (Gl) ! ! i 0 3auiume
oKpyycaroueii cpedvl
Koapdmuwent nnowaam  Koapdwyment nnowjap  KoadoviyueHT obbema
3acTpoRKU araxen 3aCTPOIKI denepanbHble 3aKOHBI
GRZ GFz BMZ

00 oXpaHe OKpyxKamwiiein
cpenbl, Kak, HanmpuMmep,
3akoH o BEIOpoOcax, 3a-
KOH O BOIOIOJNBL30Ba-
HuM, 3aKOH 00 ycTpaHe-
HUU OTXOHOB U 3aKOH O
3amuTe TIPUPONBL, CO-
JlepXaT BCe LIeTN 3alny-
TBI OKPYXaiuiei Cpeasl.
DemepaibHbIE 3eMJIM OT-
BETCTBEHHEI 38 UCIIOJHE-
HU€ 3THX 3aKOHOB Y J0JT-
XHBL B CBOIO O4epenb CO-
31aBaTh COOTBETCTBYIOMIVE IUIaHBI. TakKuMM TUIaHAMK SBISAIOTCSH, HAlIpUMep, TUIaHbl
TIOAIepXXaHU YMCTOTHI BO3JIyXa, IUIaHbl OTBOIA CTOYHBIX BOM, IUIAHKI YCTPaHEHUS OT-
XOIOB Y paMOYHBIE JJaHAIA(THRIEC IUIAHEIL.

O06s13aHHOCTD Y4Y€Ta 3alUTH OKPYXAIOMmeil cpelbl ycTaHOBIEHA Takke 1 B Dee-
Pa1bHOM CBOJIEe 3aKOHOB 0 cTtpoutescTse (Bau GB 1 (5) 7).

9
CymmapHan noolab
aTanen
TMnowiank yyacTka

Tnowagak 3acrpoiky
Tnowase yuactka

_ CrpovrentHbi ofibem

GRZ =
Trowagh yuactka

GFZ =

Puc. 4.3. Bepxigs rpanuiia s oIpeleieHys pasMepoB CTPOH-
TEJBHOTO HMCIONB30BAHUS (BBIIEPKKH)

4.2.1.4. Cmpoumesnvhbie Hopmbl 3emens DPI

CTpoVTelBHbIE HOPMbI COAEPKAT CTPOUTEIBHBIC IIPAaBOBBIE TIOJIOXEHV ST TOM 1T UHOM
semuid PPT, npuyeM cTpOUTENBHBIE HOPMBI OTHEIBHBIX 3eMEJTh OTAMIATCS IPYT OT
npyra. B ceoem conepxkanny Bce HOPMBI OpPUEHTUPYIOTCA Ha OOpasoBEie CTPOUTENb-
Heie HOpMH (MBO) 1 niopasfensiioTcs Ha JBa MPAaBOBBIX pasjelia: 1o MaTepualbHOMY
TIpaBy U1 1o (popMaibHOMY TipaBy. I1py 3ToM pazest o MarepraibHOMY IIPaBy COOEPKUT
TpeOOBAHUS K COOPYXEHUIO, a PA3fen 1o (pOpMaibLHOMY TTpaBy — METOIB! IONYYEHUS pas-
pelueHwuil Ha CTporTeNnbeTBO. OnHako, HanpuMep, CTpouTeTbHBIE HOPMBI 3eMiu baeH-
BropremOepr (LBO B-V) nonpaznensitorcst Ha 9 wacteii (tabmn. 4.3).

3eMenbHbBIe CTPOUTENIBHBIE HOPMBI IOTIOJTHSIOTCS IPYTMMY 3eMENTBHEIMM 3aKOHa-
MU U TIpaBWIamMy, KaK, HanpuMep, 3eMenbHE 3aKOH 00 OXpaHe MaMsSITHUKOB, KOTO-
PHIA, B YACTHOCTH, PETYIUPYET COJEPXaHNe CTapoil (MCTOpUYeCKO) 3aCTPONKH.



4.2. Ocroebi cmpoumenvHoz0 nPOCKMUpo6aHus 223)

Tabnuua 4.3. YUneHeHve CrpoutenbHeix Hopm 3emny bapen-Bioprembepr (LBO)

YHacrb Mpeanucanus (BbidepXKm) CopepxaHuve (BbiaepXku)
1 vacTe. OrpaHuyeHune obnacti npumeHerust | — Hombl LBO pelicTBUTENbHLI ANA BCEX CTPOM-
O6wwe CrpourenibHbIX HOpM TENbHbIX COOPYXXEHWUI € OTPaHUYERUSIMU, HAMPU-
npegnucaHns ObbscHEHWE NOHATUS O CTPOUTENb- Mep, Ans 06LeCTBEHHBIX COOPYXEHWUI TPaHC-
HbIX COOPY>XEHUAX nopra
Yeranoenernve obumx tpebosaHuin — CTpouTenbHLIE COOPYXXEHUS — 3TO CBA3aHHLIE
C 3eMnNeil, N3roTOBNEHHLIE N3 CTPOUTENBHBIX
Marepuanoe 1 USAENUIA COOPYXEHNA
2 yacTb. BrickasbiBaHus O 3acTpavBaeMocTy | — 3[aHuss MOryT BO3BOOWUTLCSH, TOMBKO ecnn
3eMerbHbIN (BO3MOXHOCTU 3aCTPOIKW) 3eMerb- y4acToK npusHaH sacTpameaemMbiv no obuye-
yHacToK U ero HbIX Y4YaCTKOB CTBEHHO-NPaBOBLIM NpeanMcaHnsiM, ecnu oH
3acTpoika OcHoBEI Ans NONYYeHUs BEMMYNHE! pacnonaraercs B6n3n ot cpefcTe obLECTBEH-
paspLiBOB HOTO TpaHCnopTa Uk ecrin NOALE3A K HeMy
YcTaHOBNEeHWe BLICOTHI CTPOUTENb- obecneYeH 0bLecTBeHHO-NpaBOBLIMY HOPMamMKn
HBIX COOpPYXXEHWIA
3 yacTh. BbickazbiBaHnA O BHEWHEM BUe — CrpoutenbHbie COOpy>XeHusi HeoBxoaMmo
O6wwe Tpebosa- CTPOUTENLHOIO COOPYXEeHWA ycrpameark Takum o6pasom, Hrobbl COOTHOLIE-

HWA K BeINOMHe-
HWIO CTPOUTENL-
CTea

Yenoeus No BEAEHWIO CTPOUTENBHBIX
paboT Ha nnowaake Npu BO2BEAEHUN
COOPYXEHUA

Pacuerbl No crarnyeckoin HagexHoc-
T, YCTOMHMBOCTU MNPY OMHAMUYECKNX
BO3[EWNCTBUAX, TENNO3AIWTEI, LWYMO-
3amMTH U NOXapHoh 6ezonacHocTn

HWe CTpoUTEnbHBIX OGLEMOB M YacTei 3naHui
No OTHOLEHWIO APYT K Apyry He 6LIno Henpo-
NOpUMOHANEHLIM M UX BUA HE paspylan Lenocr-
HocThb O6LEN KapTUHB! YNULbLI UM HACENEHHOTO
NyHKT2

— O653aHHOCTL COXPaHSATL 3EnEHbIe HACAXKIEHUS

Nno 3KONOTrM4ecknm coo6pa)KevaM

— Kaxpoe crpoutenbHoe coopyXeHue [OMXHO

ObiTh NPOYHLIM, YCTOMYMBLIM M [OMTOBEHHLIM

4 vacrb.
MpopykThl cTPOM-
TenbCTBa 1 BUALI

YcnoBus NprMEHEHNS CTROMTENbHBIX
NpoayKToB
PerynuposaHue obliero crpourent-

— MpopykThl CrpoUTENLCTBa MOMYT NPUMEHATLCS

TOMLKO B TOM CyYae, eclivi OHW COOTBETCTBYIOT
3akoHy O CTPOMTENBHLIX NPOAYKTax, yKasaHu-

CTpouTensLCTBa HO-NPaBOBOro AOMyCcKa W NpUMEHe- SIM, KacalowwmMes NPoflyKToB, AECTBYIOWUM
HWA NMPOAYKTOR CTROWUTENLCTBA W B EC vnu texHudecknm tpebosanusm, copep-
BUOB CTPOUTENLCTBA B OTAEMNBHLIX xawmumes B cnucke CrpoutenbHBIX NpaBun
cnyuasx — Jns HeyperynupoBaHHbIX CTPOUTENbHBIX NPO-
MNpuaHaHue nenbiTatentsHLIX, cepTi- AYKTOB MNW BUOOB CTPOUTENLCTBA B KAXAOM
(PUKaUMOHHBLIX ¥ HaA30PHbLIX OpraHn- oTfhentHOM cnyyqae Tpebyercs o6wuin CTpom-
3ayun TenLHO-NPaBOBON AONYCK UNW paspelleHne

5 yacte. Mpasuna noxaposalumTel CTeH, ~ CreHbl, NEPEKPLITUA, KONOHHbLI 1 KPbILLN 0OMK~

3panve n ero
qacTu

NepeKPLITUIA, KONOHH U KphILL
3aknoyeHusi 0 TpaHCNopTHOM, Npo-
V3BOOCTBEHHOW U NOXapHol 6e30-
NacHOCTW NECTHWUL], NPUXOXWX, Nepe-
XOAOB, NaHAyCcoB U NUPTOBLIX ycTa-
HOBOK

3aknioveHns O NpousBOACTBEHHON
1 noxapHoi 6esonacHoCT Nevei

W Opyrvx ycraHoBoK, paboratoumx

€ nnameHem

Hbl B COOTBETCTBUW € TPpeBGoBaHAMN NOXapo-
3aumThl 6biTh OTHECTOVKMMM

— BpaHomayepbl BOMmKHBI BbITL YCTRPOEHB! 1 pac-
NONOXeHbI Tak, 1YTobbl NpY NoXape OHWU He
Tepsinu CBOEN YCTONYMBOCTW W NPOTUBOMAEI-
CTBOBaNW pacnpocTpaHeHuio OrHa

6 yacTb.
OrvpentHele
NomMeLieHus,
KBapTupbt U
ocobble anemeH-
Thl 3gaHuiA

MuHumanbHbie TpeboBaHus K Nome-
weHnsam gns npebeiBaHus niopen,

K KBapTUpam, TyanerHbiM KoMHaTam
W BaHHbIM

CospaHne HeoBXoOMMbIX MECT Xo-
3ANCTBEHHOTO HasHaYveHus (Knago-
BbIX) U rapaxeit

CoapgaHue anemeHToB be3bapbepHoi
cpenbi { YCTPOWCTB N KOHCTRYKLMIA
08 UHBAanWaos)

— MunumansHas BblcoTa NoMeLleHWin B CBETY,

Heo6xoOumble OKHa, a Takxe TpeboBaHus K
nomeleHnaM aria npebbiaHns Nopen

Ha NepBLIX 3TAXaX U B MaHcapfaax HeoGXoauMo
o0bs3arencHO cobniopgark

— YcraHoBneHvwe HeobXOOUMOro KonnyecTea

MECT [/1s CKNTaAVpOBaHns Ansi KBapTup 1 Npo-
UMX cnyvaeB MCToNb30BaHNs 30aHui

— Nomewyerns n obopynosaxme OOMKHL! ObiTh

[AOCTYNHBIMW ANS UCTIONbL30BaHWA A onpene-
NeHHOro Kpyra NMIoRei, Takmx, Kak ManeHbkue
[eTty unu Heanvabl, 683 NOCTOPOHHER NOMOLLW
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OkoH4aHve Tabnuuul 4.3.

Yactb

Mpepnucaxus (BHREpPXKN)

ConepxaHue (BbiiepxKu)

7 vacThb.

Jvua, 3aHsaTLIe

B CTPOUTENLCTBE,
W OpraHbi cTpou-
TEeNLHOro npaea

Sapauv u orpaHuyeHVe npae m
065a3aHHOCTEN 3aKa34MKOR, NMPOEKTH-
POBLIMKOB, MPEONPUATAN N NPON3BO-
AuTenei pabot

MNocrpoenve, 3anayqn, npasa n OTBET-
CTBEHHOCTb OPraHoB CTPOUTENLHONO
npasa

3aka3unk OorkeH HaHATL Ans NOAroTOBKM,
HaA30pa W BbINONHEHWS CTPOMTENBHON 3aaaqn
COOTBETCTBYIOWENO NPOEKTUROBLYMKE, Npeanpu-
HUMATENS-MOAPANYVKA U MpoM3BoauTEns pabor
OpraHbl CTPOMTENLHOMO Npaea AOMKHbBI Haaau-
parb 3a TeM, YTOG! BLINONHANMUCE NPEOnMcaHma
CTPOMTENLHOTO Npasa O BO3BEEHU U paspy-
WeHUU O6BLEKTOB CTPOMTENLCTEA, 3a cobniofe-
HWUEM CTPOMTENBHLIX HOPM

8 yactb.

Mertofb! ynpasne-
Hua, Obsasarens-
Hble Meporpus-
THS NpW CTpOU-
TENLCTBE

OnpepeneHve TOro, ABMNAETCA NU
CTpouTenbHbI 06beKT 06a3aTenb-
HBIM L7191 COTNacoBaHNA U paspelle-
HUsI BRACTAMM, TaknuM, [l KOTOpPOro
paspelieHue Ha CTPOUTENBLCTBO He
Tpebyerca

MeTops! ¥ NOpAROK 3TOrO onpegeneHns
Mpennocbinkn s 3aknoyeHns
poroeopa Ha crpourtenbcTeo. Crpou-
TenbHas AOKYMeHTaUus 1 norny4YeHve
paspelieHns Ha CTPOUTENLCTBO
Mopspok Hap3opa 3a CTpouTENb-
CTBOM, BEIEHNEM CTPOUTENBHBIX pac-
XO[OB W BhIMOMHeHWeM 0653aTeNbHbIX
CTpoMTEnEHBIX MEPONPUATUIA

CrpoureribHble 3agaqum, no KoTopbim Tpebyercs
paspelleHne, OOMkHLE OLITE NpencTaeneHbl
BMacTam s ero nonyyeHvs

CrpourentbHble 3agaym, No KOTopbiM He Tpeby-
€TCH paspelleHne Ha CTPOUTENLCTBO, Kak,
Hanpumep, 3gaHus 6e3 NOMeLeHn ¢ NOCToRH-
HbiM NpebbiBaHVeM NIOAEeR Mk capau, AOMKHBI
COOTBETCTBOBATL YCTAHOBINEHHOMY MOPSOKY
pasMepoB 1 He NPEBOCXOaUTL UX

B cnyuae 3apay, no koropbim Tpebyetcs TONLKO
yBEHOMNEHe BNacTein, Takue 3a0a4m ¢ cooT-
BETCTBYIOLMMI YepTexamn OOMmKHbI BbiThb
NPeAcTaBneHbl K CBENEHMIO MECTHBLIX MYHWLIN-
nankHeIX OpraHoB

9yacTb.
TpaBoBbie npen-
nucaHus, Hapylle-
HUE YCTaHOBNEH-
HOro Nopsaaka,
NEpeEXoOHbLIE 1
3aKMOYUTENBLHLIE
npegrncaHns

YcraHoBneHue NpaeoBbIX U HOpME-
TUBHBLIX paMOK CTPOUTENBHLIX NPaBo-
BbIX OpraHos

YTBEpXKOEHWE MECTHBIX CTPOUTENb-
HBIX MPEeanvcannini MyHULIMNansHLIMA
opraHamu

YcraHoaneHve HapyleHuin HopM

1 npaeun

MNpoBepka CYLIECTBYIOWMX UMK
HayaTbiX CTPOUTENLCTBOM CTPOM-
TENbHbIX COOPYXXEHWIA Ha COOTBET-
CTBUE OENCTBYIOWWM HOPMaM

MyHuumMnankHele opraHbl MOryT MyTem YCTaHOB-
KU, Hanpumep, COOTBETCTBYIOLIMX CTRPOUTENL-
HBIX NPennMcannii O BHellHeM BUfle 3aaHnii
perynupoBaTts YCTaHOBKY PEKNaMHBLIX YCTPOWCTB
nnn TpeboBarb COOTBETCTBUA XapakTepHbIM
OCOBEHHOCTAIM HAaCeNneHHOro MyHKTa, Kotophkle
SABMNAOTCA MECTHLIMM LIEHHOCTSAIMM, HEOBXOAU-
MbIMW AR COXpareHns

Mpy 3Ha4MTENBHBIX MBMEHEHUSAX CYLLIECTBYIO-
WX YaCTeH 3AaHWIA UM CTROUTENEHBIX COOPY-
XKeHuin moxer notpebobarkcs NOATBekAEHNE
COOTBETCTBUS HOBLIM CTPOUTENEHLIM HOPMaM

4.2.1.5. Ilnan ucnonvzoearus 3emenvhbix ynacmioe (FNP)

B ruraHe ncnonp30BaHus 3eMETbHBIX YYaCTKOB MOKA3BIBAETCS IUIAHUPYEMOE TPaioCT-
POMTENLHOE pasBUTHE MyHULMTIATBHOTO paiiona (BauGB 5 (1)) (puc. 4.4). I1pu atom
IUIAHVIPYEMBIN pailoH MOpasfesisieTcss Ha pas3inyHble CTPOUTEIBHEIE TUIOmAIY, Kak,
HanpuMep, Ha TUTOHIaIKN TI0JL XKUITYIO 3aCTPOMKY, IIOIAAKY TION TIPOU3BOICTBEHHYO
3aCTPOIKY, a TAKKe TUIOHIAAY TIOJ TPAHCHOPTHHIE KOMMYHUWKALMY, 3eJICHbIE HACAXJIe-
HUSL, UTOLIaIM TION yCTPOKCTBA CHabXeHUs1 (ra30M, BOAOW) M TUIOLAaM JUTS ylaJeHUs
otxonoB (puc. 4.5). Ilocnernue npeacrasieHb CONIACHO YEPTEXKHO-IUIAHUPOBOYHBIM
npaswiaM B Yeptexnoit yactu FNP (puc. 4.6).

Kak noarorapinBaeMblil reHepaibHBIN IUIAH, TUTAH WCIOIL30BAHUS 3€MEJTBHBIX
y4acTKOB He 00JiaiaeT mpaBamMiy 3aKOHA IO OTHOILIEHHIO K rpaXaaHaM, HO Hajaaraer
00513aTeTBECTBA Ha CaM MyHULIATIAIUTET.

4.2.1.6. I'padocmpoumenvrbie meponpusimusi A0 CAHUPOBAHUIO

rpa,[[OCTpOI/ITCJ'[beIC MEPOITPUATHA TTI0 CAHVPOBAHUWIO CITYXKAT JJIs1 IIPUBEIECHUWSA B ITO-
PAOOK MYHHIMIIAJIBHBIX Y4aCTKOB, HaXOOAIIMXCA HE B HamiexXxamem COCTOAHHU
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Puc. 4.5. CTpouTe/bHbIE YIACTKU

CweliaHibe
Cnopinno-
iacTku nogy , J
Virposas
nnowagka

Nnowagm
m oA %Mpyno
SEEEND Llepxosb

PalioH cany-
PoBaHus n Toxapwas

KOMaHaa
Obiecr-
BEHHOE yN-
paBnenve

Puc. 4.4. IInan ucnons3opadus 3¢eMENbHBIX YIACTKOB (BbI-  Puc. 4.6. YcnosHble 0603Have-
JIepxKKa) HUsl Ha TUlaHax

(BauGB 136 (2)). Takwne paitoHBI yCTaHABIMBAIOTCS B paMKax pa3paboTKy reHInia-
HOB MYHMLMUNAIMTETAMH W BKIIOYaKOTCSl B COCTaB paboT 1o canuposanuio. Iomro-
TOBKa W MPOBEIEHUE MePOIIPUSITUI 110 CAHUPOBAHUIO TPeOYIOT HapSLy ¢ ITOAT0TO-
BUTEJIbHEIMY 00CJIeIOBAaHUSIMM OIIPEJICIIEHMS 1ieJleil U 3a1a4 cannpoBanus. Pesyib-
TaTbl OTPAXAKOTCS B PaMOYHOM IUlaHe (IJIaHe 3aCTPOVIKHM) C COOTBETCTBYIOIIMMU
TIOSICHEHUSIMMU.

3pech B 3HAYUTE/IBHO CTENIEHU YIUTHBAETCSl OXpaHa TTAMATHUKOB B PaMKaX MO-
JNlepHU3aLMU, TPUBEACHUS B TIOPSIIOK 3aCTPOIKU, & TAKXKe 3alliTa aHcaMOIIei LesbiX
TPYIII 3TaHUA.

IMocne nposegeHUs TpeOyeMBIX MEPOIPUSITUIA TTO INPUBEACHUIO B TIOPSIJIOK MyHU-
LIMNaJIBHBIX TEPPUTOPUIL, TAKUX, KaK 3eMeJIbHBIN ITOPIIOK, Miepecel/ieHre HaceJIeHUs
WJIY CTPOUTENILCTBO YCTPOKCTB ITOJIKTFOUCHUSI, MOT'YT OCYIIIECTBIISATLCS CTPOUTEIIbHBIE
MEpOTIPUSITHSIL.

4.2.1.7. Ilnan 3acmpoiixu (Beb.-PL.)

Inau 3acTpoiik; Kak 00s3aTeIbHBI K UCTIOJIHEHUIO TeHePaIbHLIN IUJIaH COLEPXKUT
00s13aTelIbHBIC YCTAHOBKYU T'PAoCTPOMTENILHOIO MOPSIKA sl CTPOUTENILHOIO paii-
oHa BHYTpY MyHuumnanurera. OH pa3pabaThiBacTCsl HA OCHOBE IJIaHa VICITOJIb30Ba~
Hus 3eMenbHbIX yaactkoB (BauGB 8 (1)) (puc. 4.7). B miaHe 3acTpoiikui TOYHO



(//32 Trasa 4. Cmpoumenvroe npoexkmuposanue

YCTaHaBJIMBAIOTCS BU/ M pasMephbl CTPOUTEIBHOIO HCIIOJIB30BAHMS, BUI CTPOUTEBb-
CTBa, Hape3Ka y4yacTKOB, OOIIECTBEHHBIC TJIONIAY, CBOOOMHEIE TUIOMIAIM, TUTOTIAI-
KW TT0J] YyCTPOMCTBA OXpaHbl okpyXamwmieil cpeasl (puc. 4.8). Dty ycyioBUs1 MOTyT
KacaThCs JJaxke OTACTBHO KaXJI0ro 3TaXa CTpOUTENTEHOIO coopyxenust. [1osoxenus
He00X0/IMMO TOSICHSITH TPENITUCAHHBIMI yCJIOBHEIMI obo3HaYenusiMu (puc. 4.9).
Bumecte ¢ 060ocHOBaHMEM TIIaH 3aCTPOMKM MTPUHMMAaeTCsl KaK 3aKOH MECTHOIO My-
HULANAMTETA.

4.2.2. Texnuuecrue ocrnoent

TexHuYeckre OCHOBBL COCTOSAT B IEPBYIO oYepelb U3 TeXHUWYEeCKUX TpeANucaHuii,
MpaBWJI MPOU3BOACTBA paboT U yKa3aHuii, a Takke u3z HopM u TeXxHudeckoli yactu
nopsiika 3eMiieorBoda. IlocnenHue JOONHAIOTCS YKa3aHUsIMMU, COBETAMU U CEPTH-
duKaTaMu UCIIBITAHUT.

Texnuveckme OCHOBBI CAYKAT IS 0€30ITaCHOCTH JIIOJIel, yCTOHYNBOCTU 1 I0JITO-
BEYHOCTU COOPYKEHUI, a TAKXe IS TOBLILIeHUS Ka4yeCTBa BO BCell CTPOUTEIIBHO-TEX -
HHU4YecKol obnactu. TexHudyecKrie OCHOBB UMEIOT 0COBEHHO OOJIBIIIOE 3HAYCHHUE TIPU
TIPOBEIEHUN CTPOMUTEJILHLIX paboT.

Puc. 4.8. YcraHosneHust

OBbIYHBIA
KMo parioH

WA

TparuLe! cTpon-
TETBHBIX Y4ACTKOB

Ga Tapax
A& Bresg

-
Hanpaeretve
TopLoB

1lJabro ucnone3oBaHWs

CrpouTensHbli palion

WA

YKero ronHbIX aTawei

Kosthduument
2@MENbHOTO y4acTka

GRZ 0,3

Koatbtpmuent
NAOLIARK ATaKENH

GFZ

Dopma KpuiuM — YKIOH
SD max 50°

Bup ciponenscraa —
OTKpLITBI

offen

Puc. 4.7. I1nan 3acTpoiiku (dhparMeHT)

Puc. 4.9. Vcnosurie 00o3Haue-

HHS Ha IIJIaHe
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4.2.2. 1. Texnuueckue npeonucanus, npasuia 6036e0eHus, yKa3aHus

Texnuueckue rpemivcanusi BBOOATCH KaK 00s13aTE/IbHbIE MUHUCTEPCTBAMU, HATIPH-
Mmep «Ilpenmicanuist Mo sHeprocoeperaionieil TEILION30NSANMY 1 SHEProcdeperanmm
ycrporictsaM B 3naausaX (I1penmucanus o skoHomun 3Heprun — EnEV)», B koTophrx
NpeACTaBlIeHbl 0COOEHHOCTH 3NAHUHN, CBA3aHHEIE C SHEPro3arpaTaMu Ha ero SKCILTya-
Taumio (puc. 4.10).

IIpaBuiia Bo3BeneHUs DOTIOIHSIOT, HATIPUIMED, CTPOUTETbHEIE HOPMEI 3eMeib DPT
Y ONMMCHIBAIOT MUHVMabHEBIE TPeOOBaHUsl, B 0COOEHHOCTH B OTHOIICHMM 6€30IacHO-
CTU Tpyaa ¥ NoxapHo# 6e3omacHoctu. [lpumepom geisitorest «OOIIMe TipaBrla BO3BE-
neHus» (AVO) wiu «[paBuiia yerpoticrsa rapaxeii» (GaVO).

VYkazaHmst BBOOATCS ¥ peKOMEHAYIOTCS MUHUCTEpcTBamMu. X HeobXomumo yuu-
THIBaTh COOTBETCTBYIOIMM 00pa3oM Ipu IPOECKTUPOBAHUY U BO3BEACHUU B KAa4eCTBE
COOTBETCTBYIOLIHX Pa3IesioB IIPY 3aKJTFOUYCHUN JOTOBO-
poB. [Ipumepamu sipstfoTCst «YKasanust Mo oopmiie- Bundesgesetzblatt
HUIO TIPOEKTOB B IOPOXHOM cTpoutelibeTBey (RE) mnn | o ,,,m“::m_mm ro
«YKka3zaHug 1o ycTpoucTBy ceuenuit mopor» (RAS-Q).

4.2.2.2. Hemeyxue unicereptvie HOpMbi —
DIN, yazanus no nepedaue

Hopwmer DIN pa3pabatsiBaoTcst ClielinaIbHBEIMY KOMH -
Teramu HeMelIKOro mHCTUTYTA II0 HOPMUPOBAHUIO U
cIyXat 00s13aTeJIbHBIMY PEKOMEHIALFSIMU TS BCeX
3aHITRIX B cTpouTtesibeTBe. OHU rapaHTUPYIOT U aKTya-
JTU3UPYIOT OOUIEAOCTYITHBIE TEXHIYECKUE CTIeLUaTbHbIE
3HAHUS U SIBJISIIOTCSl, HAIIpUMep, B KadectBe Hopm 1o
CTPOUTEJIbHBIM MaTepuanaM i HopM 1o BO3BeJIEHUIO,
HEUIBEXHBIM YCIOBUEM JUTS TEXHUYCCKY Gesympeuno- L We: 4-10. Vrpasnenieckue
npeamucanus (JIuct 3akoHa
T'0 BEJIEHUsI CTPOUTEIIHCTRA. OPT)
BaxHbie HOPMBI IO TPOCKTUPOBAHUIO U BO3BEIE-
HUIO KacaloTcsl, HATIPH-

- DEUTSCHES INSTITUT FUR BAUTECHNIK
Mep, TakuXx obJsiacreit, VOB Aot egt
KaK CTPOMUTEJILCTBO C o T
NpUMeHEeHUEM KaMeH- il
” 6 Nopsinok nepegaum
HOH JUQURH, Bergm- ¥ 33KITIO4EHNS [IOrOBOPOE
.-
HOE U XeJle300eTOHHOoe Ha CTPOMTENbHbLIE paboThi
CTPOUTENILCTBO, & TAKKE Ausgabe 2002
Temjo3alluTa. YKasa- S
HU 110 Ilepelaye, Kak, o e
= P
Hanpumep, «IIpaBuna
neperativ u  3akKio- Im Auftrage des Deutschen Vergabe- und A
YeHUs OOTOBOPOB Ha "~ vomDIN De’Llsr.hes tnstitut fr Normurg e. V. T T S i it @ v e }sm:;

cTpouTeIbHBIC Pa0OTHI»

(VOB), perynupyiotrie-  pye. 4.11. Iopsnok mepenaunt  Prc. 4.12. Jlucrykasarwit (O6mmit
pefady MCITOJIHEHUS Pa- U 3aKIIOYEHHS JOTOBOPOB IOTTYCK CTPOMTETHHOTO HAN30DA)
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00T rIoApsSITKY, a Takxke «O0LI1e YCIOBUS 3aKITIOYeHUsI JOTOBOPOB Ha BHITIOJIHEHUE
cTpouTenbHEIX pabot» (c. 173). Kpome toro, «Obiiiue ycnoBus 3aKIIOUYEHUS JOTOBO-
poB» (ATV) ycTaHapIMBaiOT OCHORBBI 10 TTOCTABKAM MaTepralloB U 000PYIOBaHMS U 110
BUJIAM CTPOUTEJILHBIX pabot (puc. 4.11).

4.2.2.3. Yxazanus, cosemsl, cepmupuramol UCHbIMAHUL

YxaszaHus u3Aa10TCs1 COI03aMU IO CIIEHUAbHOCTIM, HalpyUMep U3TOTOBUTENICH CTpOu-
TeJbHBIX MaTEPUAJIOB, U CIIYXAT JU KOHCYJIBTALIMI ¥ COBETOB CITeLIMAIMCTaM TP UC-
ITOJTb30BaHUM CTPOUTENIBHBLIX MarepualioB (puc. 4.12). CoBerbl KacaroTcsi, HAIIPUMED,
OTIEIBHEIX TIPOAYKTOB. OHU pa3pabaThiBaloTCsl U3TOTOBUTENISIMUA Y JIOJDKHBE YIUTHI-
BaTbCsl, TAK KaK B IIPOTUBHOM Cilydae Oy/ieT IoTepsiHa rapaHTus Ha JaHHBII Marepuall.
Ceprudukarsl ucnbitTaHuii (CBUIETENIHCTBA) IOATREPXKAAIOT OOIMEe CTPONHAI30pHbIE
WY CTPOUTETLHO-TIPABOBbIE pa3pellieHU s Ha IIPUMEHEeHNe CTPOUTEIIbHBIX JEeTalleil Hn
CTPOUTEJIbHBIX MATEPUAIIOB, KAK, HallpyuMep, orHesainutHbie nperpanst (T 30 — neepu).

4.3. Pasbl cTPOUTENBHOrO NPOEKTUPOBAHMS
M NPOBEREHUSI CTPOMUTENBHLIX paboT

OO0uiee TUIAHUPOBAHUE CTPOUTEIHHOIO MEPOIIPUSTUSL JieuTcad Ha (azy coOCTBEHHO
CTPOUTEIILHOTO TIPOEKTUPOBaHUs U (ha3y MPoOBeNleHUsT CTpOUTEIIbHBIX paboT. Ha rpa-
HUITe 3TUX IBYX (Da3 HAXOMUTCH IIpoLiece MMotydeHus paspeiuerusi. [locne momyvyenvu
CTPOUTEIILHO-TIPABOBOIO ¥ CTPOUTENIbHO-TEXHITYECKOTO PA3pelIeHHs] CTPOUTEIBHBIIA
MPOEKT (CTPOUTEIILHOE MEPONPUSTHE) MOXET OBITh NMpeBpalicH B CTPOUTEIBHBIIA
00BLeKT (CTpOUTENBHOE IPOU3BOJICTBO) (pUc. 4.13).

4.4. MNpouecc nony4YeHUs: paspeLueHus
HQ CTPOMTENBLCTBO

IIpouecc nonyveHust paspellieHust Ha CTPOUTENIBCTBO, HATIpUMEp B 3eMiie baneH-Brop-
TeMOepr, IPOUCXOTUT T10 NTpaBUJIaM, TIPUHSITHIM 3eMeJIbHBIM 3aKOHOM O CTPOUTENBCTRE.
OH HauuMHaeTcs Mepe/iayeil 3aKa3a Ha CTPOUTEJIbCTBO, BKIIIOMAs! CTPOUTEIIBHYIO NOKY-
MEHTalMI0, B MYHULIMITAJIMTET MECTa CTPOMTEIILCTBA Y 3aKaHYUBAETCs IOJyYeHUEM
pa3pelleHUs Ha CTPOUTEIBCTBO, BhIIABAEMOTO CTPOUTEJILHO-IIPABOBLIMUA OpPraHaAMU.
Pa3spertieHuie Ha CTPOUTENILCTBO JIEUCTBUTEILHO B TedeHHe TpeX JieT. OmHaKo cTpon-
TeJIbHEIE pA0OTHI MOTYT HAMMHATHLCS TOJIBKO TOTJIA, Koraa Oynet ohopMITeHO CBUIIETEb-
CTBO O CBOOOIHOM CPOKE Havdalla CTPOUTEIbCTBa. B paMKax CTpOUTEILHOTO HA30pa,
IIPOBOAMMOIO CTPOUTEILHO-IIPABOBBIMK OPTraHAMM, OCYILIECTBISIETCS] IIPHUEMKa HECy-
LUMX KOHCTPYKIIMI U IIPMEMKa «I1of, Kiows (puc. 4.14).

3emMenbHEI 3aKOH 0 crpoutelibeTBe (LBO) perymmpyer Takoke Ipolece yBenoM-
JIeHMsL. 37eCh 3aKa34YUK YBeJOMIIsIeT MyHUITUIIATVTET O CBOUX HAMEPEHUAX Ha CTPOU-
TEJILCTBO, MTePeIaB eMy OOBIMHYIO CTPOUTENBHYIO JIoKyMeHTaluio. Ecim Her Hukakux
TPEIATCTBYIONMX TIPUYUH, TO Yepe3 B¢ HeAe/M MOXHO HaYuHAaTh CTPOUTEIIBLCTBO.
IIpoliecc yBeOMIIEHUS NEVICTBUTEIIEH B OCHOBHOM ISl XIUTBIX 3/I@HWI, 328 UCKITIOue-
H1eM BBICOTHEIX JJOMOB, B paMKax feiicTBUsi KBAIU(UIMPOBEHHOTO IUIaHa 3aCTPoil-
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CTpouTenbHoe NNaHMpoBaHue

CTyrIeHI/I nnaHupoBarus

HapzemHoe
CTPOUTENLCTBO

(H)

WrxeHepHoe
CTPOUTENLCTBO

MNop3emHoe, fopoXHoEe
v navpwadTHoe
CTPOUTENLCTBO

(T, 8)

1. MNMony4yeHue UCXOAHBLIX paH-
HbIX. BeiicHeHue NocTaHoBKK
3agaqu. Buibop yHacTHUKOB
npokecca nnaHMposaHus

Cocrasnenve NepesHs OCHOB NPasoBOro ¥ TEXHUYECKOro xapakrepa,
BOUSIOLMX HA MPOEKTVPOBaHNE. BHIBOp MHXBHEPOB-CMIEUMANNCTOB
ScKu3kl MABY KOHLIENLMK N0 BO3BEASHNIO

2. MpepBapuTenbHOE NPOeKTUPO-
BaHue (H, I, T). MeHepansHbIA
acku3 (S). Pazpaborka Bo3mOX-
HOCTEl PEWEHNS U KOHLIENLMIA.
Onpepenerve BUOoB paboT ans
uHxeHepoB-crieuuanmcTos. Mpepn-

BapuTensHble NeperoBopsl C Bnac-

TaMKU. Onpegenenme CTouvocTi

MpeneapuTBneHEBIA
NpOexT C anbTepHa-
TUBHLIMY BapuaHTa-
MU NPy yHeTe yHK-
UM COOPYXBHUS 1
CTPOUTENEHOW (IU3MKA

MNpepsapyyensHbli
NpoeKT B cTarnyec-
KU-KOHCTPYKTUBHOM
nraxe ¢ yHeTom
YCTONHUBOCTH

Mpoexy nopsem+Horo Ny
ROPOXHOIO CTPOUTENbCTBA
€ YHETOM SKONOTU4ECcKUX
B3aUMO3aBUCHMocTeit

Ouenka 3atpar no DI

N 276

MNpepeapuTenbHbIi CMETHO-
(VHAHCORBLIN pacyBT

3. Paspaborka npoekra (H, I, T).
MpepBapurenbHBIA NpoekT (S).

lMpopaboTka NpPOEKTHON KOHLen-

LWvK € ornMcaHneM npoekra.

CocraBrneHue NPoeKTHLIX yepre-

xen. bonee TouHoe onpepene-
Hue 3atpart

Mpencraenexve
NOMHOTO MPOEKTa,
BO3MOXHO, C fie-
TanbHLIMKU MnaHamm.
OnTumuaauvs Bapy-
@HTOB 1 anbTepHaivie

PazpaboTka pelieHuil
HBCYLUMX KOHCTPYK-
yuir. MpyGele cTatm-
yeckune peceTkl. On-
peperneHue pasMepos|
OCHOBHBIX CTPOUTENb-

HbIX KOHCTPYKLWA

Paspaborka nnaHa pacno-
NOXEHUs) ¥ BEPTUKANBHOW
NNaHUPOBKK € Y3MoBLIMU
TOHKaMW, NaH{WagrHbIX
MAaHOB ¥ NMpoussefeHuii
MCKYCCTBA {(ManbiX apxXuTek-
TYPHEIX (hopm)

CocTasnsHne CMEBTbI

no DIN 276

Detanbubili cMETHO-(hMHaH-
COBbIA pacyeT C NNaHoM
PUHEHCUPOBEHUS

N

4. MpoekTUpoBaHyKe [ns nonyue-
HU% pa3pelleHus! Ha CTPoU-
TenscTBO (H, [). CTpouTenbHbIl
npoekT (S). MnaBHLIA NpoeKT
(T). JonorNHeHne NPOEKTHLIX
yepTexen, onucaHuin u pacye-
TOB C MCTOMNL30BaHUEM paboTsl
MH)XEHEPOB-CMNELMANMCTOB.
PaspaboTka KOMMneKTa uepre-
XKEN 1 MaTepUanoB NOSCHUTENL-
HOIA 3anucku, Npencraanaembix
DN NORNYHEHWA Pa3peweHns

Bakaa Ha CTpOUTENLCTBO C ONUCBHVBM

npoekra. flaxseie 06

OrHeBbIX YCTaHOB-

kax. lNexnnaH, onucanune. eHnnax,
HYepTexHas Y4acTb. CTpOVITeJ'IIaHbIe
yeprexw. Pacyer NpoqHOCTY ¥ yCTONHK-
BocTU. Pacuet Tennozawmmis. Mrad
BOICOTBEAEHUR C Yuyactka. Crarnctuyec-
Kasn 06pab0TKa ONpocHBIX nucTos. Mpouve

Mavepuvansl

InaHupoBaHue NOA3EMHOrC U
[OPOXHOTO CTPOUTENBCTEE C:
MOACHUTENLHBIM OTHETOM,
CUTYaLMOHHLIM FINTAHOM;
CMETHO-QMHAHCOBLIM PACHETOM;
TITAHOM (IMRAHCHPOBAHVA.
MPENCTaBMeHUe CeHeHuin

V1 pa3pesoB ¢ paamepamu;

NNaH PACTIONOXKEHST;
BEPTVKANLHAS MTaHUPOBKa;
paapeskl 1Mo UCCrefoBaHVAM
TPYHTOBbIX YCNOBWIA MroLBAKY,;
CneLyansHbis rnadsr,

TPOEKTHI NMPOU3BENeHUA
MCKycCTBa

Mpovecc nony4eHun paspele-
HWURA Ha CTPOUTENLCTBO C TOHKK
3peHnn CTPOUTENLHOrO NpaBa

1 CTPOUTENBLHON TEXHWKU

Paapelerune Ha CTPOUTENLCTBO CO
ceobopHON Nnepegayei NoppPSOuvKy

YTBepxneHue nnaxa
C NOMETKOIA 0 pazpelue-
HUW Ha CIPOUTENLCTBO

MpoeeaeHune cTpouTenbHblx pabor

5. MpoexTupoBaHue NPoU3BoA-
cTBa pabor. Mpencraenenme

0bbeKTa Co BCeEMU HEOBXOAMMbIL-

MU 15 BO3BEOEHMA [aHHLIMU.
[MpuaneyeHne UHXeHepoB-
CnewuanucTos

WaroToBneHvie wepTexeii no BO3BEAEHNIO
obvekTa v pabounx weprexei. Mpencraene-
HUe KOHCTPYKLMIA € YkazaHuaMu N0 YKnazke
W MOHTaXKY. PaspaboTka cneulutukaLmi

Mpopabotka cneyvansHeIX
nnavos. Visrotoeneqve
nnaHos Npou3BOACTBA paboT u
KOHCTPYKTUBHEIX HepTexe
IS NpOV3BeABHWIA NCKyccTea

6. MogroroBka ¥ COBMeCTHas!
pabora npu nepepaue obbek-
Ta noppsp4mMKy. KomrnoHoeka
onucanwii pabot. ObpaboTka
MPefnoXernin CTPOUTBNLHBLIX

hupm

Onpepenenve 1 COCTABNEHMB KONVYecTsa AeTane, Marepyanos v
obbemor pabor. Onpefieneqre o6bBMOB paboT No OTAEMbHLIM BUAAM.
CocTaeneHue CMeTHO-MHEHCOBOTO PAcHeTa Mo eHVYHEIM pacLiBH-
Kam WNK 10 YKpYMHEHHbIM MOKa3aTersiM, UCXOAs U3 OTAeNbHbIX

npepnoxeHui

7. CrpouTenbHbIA Haa3op. Hap-
30p 33 BO3BEREHVEM OOLEKTA.
Mpuemka crpoutenbHLIX pabor.
Mepenaya obbekTa

Hapsop 3a npovseopcTeo paboT Ha COOTBETCTEVE C PaspelleHeM Ha
CTPOUTENLCTRO, C NPOEKTOM MO BO3BEREHVID 3[aHiMA, C onvcaHvem
paboT 1 ¢ NpenvcaHusimy, UMetorMn obsizateneyto cuny. Hansop
3a cpokamu nposefenus pabor. Bepenve pHeBHVKA CTpoUTenbCTBa

8. HabniopgeHue 3a c6bLexkTOM
B Nnpouecce 3Kcnnyarauuu
U poxymenTaumus. O6xoput
06bEKTA ANA YCTPAHERUS He-
vcripaeHocTel. CoBMecTHas
pabota npu cBobonHon nepe-
raye paboT Mo noAaaepXxanmio
6e30mnacHOCTU 06bEKTa

YCTpaHeHve HelOCTaTKOB B TEHEHUE rapaHTuiiHbX cpokoB. CocTasre-
HVe NNAaHOBOTO Ciicka 1 thoTopoKyMeHTauuy. MogroTorka u nonyye-
HVe ﬂeﬁCTBMTeJ'IbHHK [Oa8HHLIX O 3aTparax Ha CTpoUTeneCYso

Puc. 4.13. ®azpl CTPOUTENLHOTO IVIAHUPOBAHUS ¢ NPOBELEHUEM CTPONTENLCTBA
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Cepmthukar
Ha cBoBOSHOE Havaro
CTpouTenbCTRa

§ 59 LBO (B-W)

)

Mpremka Hecywwero
OCTOBA 3AaHUA
OkonyarensHasn npy-
ewmka («riof) Kou»)

§ 67 LBO (B-W)

3aneKa
Ha CTPOMTENBLCTE0
€O CTPOUTENBHOM
LOKyMeHTauvel
§ 52 LBO (B-W)
Yeepomriexue Yeepomnexue
cocefiel MybupranuTst MyHULNATATETA

§ 55 LBO (B-W) § 53 LBO (B-wW) §53 LBO (B-W)

CrpouTtentHo-npa- CrpoutenbHo-npa- CrpoutensHo-TexHu-
BOBas 3KCTepTV3a BOBbIE OpraHb HecKas aKcnepTu3a
{Hanpumep) {Hanpumep)

o 3acnywurative § 54 LBO (B-W) o YCTOMMVBOCTL
MYHULMNATEHBIX : M NPOYHOCTE
crieLvianvcTos o Crpoureribhile

e« [nowaam pas- | KOHETDYKUMM
PbIEOB ® Tennosaupra

© ObocHoBaH1e
TOCA0KA Paspewetue o lllymosauura

o Bug 1 pasmep Ha CTPOUTENbCTBO :
CTPOMTENEHOTO e lMoxaposatura
MCﬁOﬂbSDBaHMﬂ §58LBO (B-W) :

Puc. 4.14. Tlpouecc monydeHUs pa3peleHusT Ha CTPOHU-
TeJILCTBO B 3eMiie banen-Bioprembepr

Ku. OGHIeCTBEHHO-TIPAaBOBEBIC
Mpeanucanust Ui BeHeHus
CTPOUTENILCTBA TIO YBEAOMJIE-
HUI0 COOTBETCTBYIOT BO BCEX
qacTax NMpeaImuCcaHvsaM Ajis Be-
JIEHHSI CTPOUTEJILCTBA TT0 Pas-
pelleHUIO.

Tpebyemast crpouTesibHas
JIOKYMEHTALIIS yCTAHABIBAET~
¢S IpaBUJIaMuy TIPOLIEAYDHI K 3e-
MeJIbHOMY 3aKOHY O CTPOUTE b~
ctBe (LBO-VVO). [1o 3tTum nipa-
BHJIaM, HATIpUMED, JIUIS HA13eM-
HOTO CTPOUTEBCTBA B 3aIBKE
HEO00X0ANMO NPeICTaABUTh I'eH-
IUIaH C MOCaAKON 31aHusl, CTPO-
UTeJIbHbIE YePTeXH, ONUCaHUe
CTPOUTEJIbCTBA, PACUETH ITPOY-
HOCTH M yCTOWYUBOCTU U JIpyTHE
TeXHUYECKYE PACUeThl, KAK, Ha-
TIpUMep, paCcYeT TEILUTO3AIIUTHI, &
TaKXe YIPEACTABJIEHUE BOOOYIa-
JIeHU A C TUTOIIaIKH.

T'EHILUJIAH ¢ mnocankoit
spanus (M 1:500) cocront u3
YepTeXHOI YaCTH KaK BRIKOIM-
POBKM 13 KanaCTPOBOTO IIaHa 1
U3 TIOSICHUTENIBHOM 3aIVCKU.
B yeprexHOUW YacTu HOJKHBI
OBITH ITPEACTABJICHEI CYIICCTBY-
IOIY€ U IUIAHUPYEMBIE CTPOU-
TeJIbHEIC COOPYKEHHsI HA YIacT-
Ke IToJ1 3aCTPOVKY Y Ha COCETHUX

yuactkax. [1pu 310M [UIsl INTAaHTPYEeMBIX COOPYKeHU HeoOXOIMMO 1TOKA3aTh pa3MepHl,
OTMETKH Y BBICOTY, PACCTOSIHUS JIO FPAHMIL yIacTKa v MEXTY 3MaHMsSIMU, & TAKXKE IOIBE3-
7Bl K HUM. Jlalee HeoGXomMMOo IoKa3aTh KOMMYHUMKALAY cHaOxeHus (ra3, Terio, BOAa)
U y[aJleHus1 OTXO/[IOB, a TakKXe yCTPOUCTBa BOLOOTBeAeHus1 U JipeHaxa. [lucbmenHas
YacTh JOJIKHA COAEPXAaTh, HAIIPUMEP, ONIMCAHNE YYaCTKa U COCEIHUX YYaCTKOB C OaH-
HBIMHY O BJIAZIENbLAX, CTPOUTE/IbHEIX HATPY3KaX WM OTPAaHNYCHIX, YCTAaHOBKAX IUIaHa
3aCTpOMKHU, B 0COOEHHOCTH PacyeT IUIOTHOCTY 3ACTPOHKHY yUacTKa 1o KoadhduimeHram
IUIOTHOCTHU 3aCTPOMKH, TaXHoI IoTtHocth 3actpoiiku (GFZ) u mo o6bemMHOMY KO3(h-
dunuenty (BMZ) njis cyIecTBYIONMX U IUIAHUPYEMBIX COOPYXKEeHUH.

B CTPOUTEJBHBIX YEPTEXAX (M 1:100) noyXHBI OBITE TIPEICTABIICHBI
ILTaHbl BCEX 3TaXel ¢ yKazaHHeM Ha3HaueHUsl TOMEHeHU, MpUyeM Ha HUX JOJDKHEI
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OBITH [TOKA3aHbl JIECTHUL[BI, IHIMOBbIC ¥ BEHTWISILIMOHHBIE TPYObl, KAMWUHEI U TIeYH,
pe3epByaphl ¥ eMKOCTHU JIJTsI TOPIOYUX XMIKOCTEH, 1IaxThl n(TOB, YHUTA36I, BAHHH
M [ylieBble IToagoHbl. KpoMe Toro, OJIKHBI ObITh IIPEeCTaBIeHBl pa3pesn ¢ BEICOTA-
MM 3Taxeil, pa3pes 1o jgecTHUIe ¢ n3obpaxeHuem rmepui, a Takxe (hacaasl ¢ BEICOTA-
MU CTEH, YKJIOHOM KpOBJIY 1 BEICOTaAMU KOHBKOB. Ha BCeX CTPOMTENIBHEX YepTexax
NPOEKTHPYEMBIX COOPYXKEHNI B 3HAYUTEIbHON CTETIEHU [JOJDKHBI YKa3bIBATBCS OC-
HOBHEIE pa3Mephl, CTPOUTENIBHELIE MATEPUANIBI U BHILI KOHCTPYKLIMI.

B CTPOUTEJILHOM OIIMCAHWN (nmosicHuTeSibHAS 3allUCKa) ONMUCHIBAETCS
CTPOUTE/bHAS 3a[a49a, B OCOOCHHOCTH B OTHOLIEHUY KOHCTPYKIIMI, OTONMUTEIBHBIX
YCTaHOBOK, MHXXEHEPHOT0 000PY/IOBaHUsI U UCTIOJIE30BaAHMS 3aHNsl MJTA COOPYXKEHMSL.
Kpome Toro, TaM goSKHE OBITH IPUBENEHB paCYeTH 3aCTPOCHHOTO ITPOCTPAHCTRA U
wionaneit miana mo DIN 277.

PACYETH [IPOYHOCTHU U YCTOMYMBOCTU (craTucTideckue) colep-
XKAT TIPEACTABJIEHUE BCEX HECYIINX KOHCTPYKIMM CTPOUTENIPHOM 381294 ¢ HeoOXomu-
MbIMU pacyeTaMy M YepTexXaMu. JTo e OTHOCUTCH U K pacdyeTaM TeILIo- U LIyMOo3a-
LIUATHI, €CJIM 3TO HEOOXOMMMO LIS OLIEHKU TAHHOM CTPOUTENIBHOM 3a1a4u.

Ecinu, ogHako, 3aKka3yuK HAXOAUTCA B COMHEHWM, MMEET JIM CTPOUTENIbHAS 3a1ada
[IAHCH HA pa3pellleHre HA CTPOUTEIBCTBO C TOYKU 3PEeHUs1 CTPOUTETHHOIO [IpaBa W
C TEXHMYECKON TOYKU 3peHMsl, TO OH MOXKeT Iepe; Iepeiadcii 3asBKM MpeiCTABUTh
CTPOUTEJIPHO-IIPABOBLIM OpPraHaM IMUChbMEHHBIN 3aIpoc, TaK Ha3bIBaeMbliil IIpeIBapy-~
TEJIbHBIN 3a0poc T0 OTIETFHBIM BOITPOCaM 3agayum.

4.5. Macwrabbl nnaHoe

IpennouTuTesibHbBlE MacIITAOKI IJIAHOB B 3aBUCHMOCTH OT 00J1acTy IUIaHUPOBAHMS U
cTajvy TUIAHUPOBAaHUSI MOTYT ObITh pasnuuHbiMu. OHH yCTaHABIUBAIOTCS B CTPOU-
TEJIGHEIX TIPaBUiIaX, YKa3aHUSIX T10 MPOeKTHPOBAHUIO, YKA3aHUMIX JIsl apXUTECKTOPOB
Y UHXXEHEPOB MM B OTIEJIBHHX CJIyYyagdX MOTYT 3aBUCETh OT BUIA U BEIUYUHEI CTPO-
uTeNbHOM 3a1auu (1abmn. 4.4).

4.6. MNnaHMpoeaHUE CTPOMUTENBHBIX 3ATPAT

InanvipoBaHue cTpouTENbHBIX 3aTPaT pa3pabaTiBaeTcsi B COOTBETCTRBHM ¢ (ha3aMu
TMIPOEKTUPOBAHUS U CTpouTeNbeTBa. IIpu 3TOM Kaxawlil pa3 MoJiydaeTcsi CTOMMOCTD
CTPOUTENIBHBIX MEPONIPUSATHIL COTIIACHO JIAHHOM CTYITeHU MpopabdoTKX NpoeKTa.

OCHORBOI CTYIIeHYATOro TUTRHUPOBAHUSI CTOMMOCTH JJISE HaJ3eMHOI'O CTPOUTESIb-
ctBa siBisieTcst DIN 276 (CroMMoCTH B HaI3eMHOM CTPOUTEIBCTRE). 3anadeil ILUIaHu-
pOBaHusI CTOUMOCTU CTPOUTENIHCTBA Ha ocHoBe PA3JIEJIEHUS CTOUMOCTEM
B COOTBETCTBHU CO CTaIMiell MPOEKTUPOBAHMS 1 Bo3BenecHus 3nanns sipjaercs OITPE-
JEJJEHUE CTOMMOCTH, xoropoe IMo3BoINsIeT 3aKa3yrKy (X03guHy) pa3padoTarhb
COOTBETCTBYIOILIMIA TUIaH (PMHAHCHUPOBAHUS ¥ PUTMUYHO OIUTaYyMBaThk pabotsl. Ilpu
YCTAHOBJIEHNHY CTOMMOCTMH mocrie 3aBepiiieHUs BceX pab0T YCTaHABINBACT-
cs1 IeCTBUTENIbHAS CTOMMOCTD CTPOUTEIIBCTBA.
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Tabnuua 4.4. MNpegnoyTnrensHeie MacwTabbl MNaHoB

Craguu NnaHMpoBaHust

Dffaet FpoekruposaHne
NNaxkVpOBaHUA TUPOBEHM
naxmp NPEMBAPUTENLHOND 30KM3a Mpoekt MNpoekT nponaeoacTea pabor
HapaemHoe FeHnnaH ¢ nocapkoii sapanus: | MennnaH ¢ nocaakow sganus: | MogpoBHLIE NnaHb!:
CTPOMUTENLCTRO, M 1:1000; M 1:500 M 1:100
UHXEHepHOoE M 1:500
CTPOUTENLCTBO Mnauel, paspesw, dhacapy; MnaHe, pazpeabl, hacans;
[naubl, paspeasbl, hacanw: BopooreepeHve w3 poma Mnaubl yKnapkn KOHCTPYKLWIA:
M 1:200 1 C y4acTKa; M 1:50
MO3SULMOHHBIE NNaHb!:
CucTemMHbIA 0630p HECYLMX M1:100 KOHCTPYKTUBHLIE MNaHb;
KOHCTPYKUWI: FnaHul cnany6ku n apmmupo-
M1:100 OrpenbHbe NpeacTaBeHus. BaHUA:
TUNoBLIE YepTEXU: oTr M 1:50 po M 1:20
OrpensHble NpepcTaBneHns poM1:50
n hparMeHTsl NNaHoB: [HeranbHble NNaHbL:
o M 1:50 CutyaunorHan Kapra: M1:20
M 1:10 000 Yanuigo M 1:1
Mopaemyoe, CutyaunoHHas kapra: leHnnaw: FeHnna:
[OPOXHOE U M 1:10 000 M 1:1000 M 1:1000
navpwadgTHoe wn M 1:500
crpoutenscTeo | MeHnnaw: BeptukansHas nnaHupoBKa:
M 1:5000 M 1:1000:100 BepTukansHas nnaHupoBka:
vnn M 1:500:50 M 1:500:50
BeptukansHas nnaHupoBka:
M 1:1000:100 MnaHel Tpy6onpoBORoB PazsbuBOYHLIA MnaH:
M 1:500 M 1:500
ApXUTEKTYpPHLIA pa3pes: w M 1:100 w M 1:100
M 1:50
MepekpecTku popor; MNepekpecrTku popor;
FNonepeyHsie npodunu: MnaHe! BLICOT NEPEKPLITHA:
M1:100 M 1:100
ApXUTEKTYpHLINA paspes: OtpentsHble YepTexu:
M 1:50 orM1:50p0M 1:5

Macwrabul NnaHoB NS NPOM3BEREHMIA MCKYCCTBA W COOPYXXEHUIT BONOOTBENEHUS
COOTBETCTBYIOT NNaHBM [N NOCTPOEK HAA3EMHOTO U UHXEHEPHOTO CTPOVTENLCTEA

Paznenenvie cTouMocTell CIIyKUT M1 CUCTEMAaTUYECKO peBU3MHI BeeX 3atpaT (00-
111€# CTOMMOCTH ), KOTOPHIE CBA3AHEI CO CTPOUTEIILCTBOM. OHu pacipeieIeHbI COOTBET-
CTBEHHO TIpolieccy cTpoutesibeTBa. OTIesIbHBIE pa3ielibl OXBaTbIBalOT OrpaHUYCHHBIC
o0acT 3aTpaTr M [MO3BOJISIOT TaKMM 06pa3oM cpaBHUBATh PA3INYHEBIC CTPOUTEIILHBIC
3aJa4M MeXIy coDoii.

IIpu 5170M B HAA3EMHOM CTPOUTENBLCTRE ODILIME 3aTPaTh IEJIITCSA Ha 7 TpyIn (Tadit. 4.5).
OrtaelibHEIC TPYTITHL 3aTpar MOoAPAa3aelII0TCs Ha OTAC/bHBle NoOArpynnkl. JIs miaHu-
pOBaHUs 3aTpart JUIS UHXKEHEPHBIX COOpyxXeHmit Takxke mpuMensiercss DIN 276. Tlpu
IMIPOEKTUPOBAHUU TTOJI3EMHOIO M JJAHAUIA(PTHOTO CTPOUTENBCTBA, KaK IMPAaBUIIO, AEW-
CTBYIOT IpYTHE pa3aesieHusi 3aTpaT Ha rpymibl. Tak, HanpuMep, st JOPOXHOTO CTPO-
UTENBCTBA OHU JISJISITCS Ha 9 OCHOBHBIX Pyl (Tab. 4.6).

OrnpeZiesieHle CTOMMOCTY CITY>KUT JUTsl yCTAHOBJICHVS IEUCTBUTEIIBHBIX CTOMMOC-
Teit (OpyTTO, BKIIIOYAS HAJOr ¢ 00opoTa). Pasmenenue croumMocTeit 00pasyer OCHOBY
IUIS onipeiesiecHus ctouMocTul. B KauecTBe BeJIMIKMH, K KOTOPHIM OTHOCUTCS CTOUMOCTD,
MOTYT CJIY>KUTH TUIOLIATY YYaCTKOB WK TToMentenuit contacio DIN 277, a Takxke or-
JieJIbHbIe 00BEMBI IUIsE OTAENTBHBIX paboT. B 3aBCMMOCTH OT CTaguy IPOEKTUPOBAHUSI
WJIM CTPOUTEJILCTBA PA3INIAIOT Pa3InYHbIC BUALI ONPEAC/IEHNs] CTOMMOCTH.

IMonygyeHHbIE HA OCHOBE YCTAHOBJICHUS CTOMMOCTH OLIEHOYHbBIE BeJIMYKMHEI 3aTpar,
Kak, Haripumep, CTOUMOCTH €IMHUIIEL IIMHK! (€BpO Ha KM JIOPOrd); CTOMMOCTH €Iu-
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HUIIBI TUIOIIAIH (€BPO Ha KB. M ITOJIC3HOM IUTONIAau); CTO-
VMOCTH eJUHUITH 00beMa (eBpo Ha Kyb. M o0beMa OpyTTo
COOPYXEHUs1) WM CTOMMOCTU II0JIE3HOI eTMHULIB (€BPO
Ha KBapTUPYy), MOTYT OBITh CHOBA UCIOJIB30BaHbl IIPHU
OLIEHKE CTOMMOCTH JIPYIUX IOJIOOHBIX CTPOUTEJTBHBIX CO-
opyxenuil. IIpu 3T0M, OgHAKO, HEOOXOOUMO UMETH B
BUY, YTO 3T OPUCHTYPOBOYHBIC 3HAYCHMSI JTOJDKHBI 13-
MEHSIThCS B COOTBETCTBUU C M3MEHEHUSIMY COCTOSTHMSI
CTPOUTEILHOU OTPaCN 1 U3MEHEHUEM IicH.

4.7. CocrasneHue obvemor pabor,
opranusauus pabor uM pacuer
ONNATH 30 CTPOUTESbHBIE

pabothl (AVA)

JJist IpaBUILHOTO BefleHUsI CTPOUTE/ILHBIX paboT MeXIy
3aKa3YUKOM WM XO3IMHOM Y TIOJIPSIIYMKOM WU UCITON-
HUTEJIEM 3aKJII0YaeTCsl JIOrOBOP Ha CTPOUTeNbeTBO. O6-
HIMe OCHOBH AJI1 COCTABJIEHUSI 3TUX JTOTOBOPOB COJIEp-
xarcst, Kak npasuino, B [lonoxenun «llopsnok nepema-
Yy 3aKa3a v ohopMIIeHUSI JOTOBOPOB HA CTPOUTEJIbHEIE
pa6otel» (VOB).

VOB perynupyer MeTOIUKY TIEpenadH 3aKa3a B OTHO-

Tabnuua 4.5. Mpynnb 3arpar
B H2A3eMHOM CTpOUTENbCTBE

100
200

300

400

500
600

700

Yuactok
OBYCTPOWCTBO M NMOJKMO-
YeHue

CrpoutensHoe coopyxe-
HKe, CTpoutenbHble
KOHCTPYKLM

CTpouTensHOE COOpYXe-
HYe, TEXHUHECKNE
yCTaHOBKM

HapyxHuie ycrpoiicrea
Orpenke 1 Npou3Beferus
WCKyCCTBa

MNo6o4HLe cTpouTensHLle
3arpars!

Tabnuua 4.6. Mpynnei 3arpar
B [IOPOXHOM CTPOWTENLCTBE

3emneoTson

OCHOBaHWe, HUXHAS KOHCT-
PYKUMS, BONOOTBEAEHNE

BepxHAs KoHCTpyKums

INopnopHbIE CTEHKK

MNpoune coopyxerun

1

2

3

4  MocTsl
5

6  TyHHernn
7

8 Orpenka
9

IMNpoune ocobbie yCTaHOBKU
1 3arTparsl

LIeHMU METOLORB 00cyera 0GheMOB paboT, opraHu3aliuu paboT v pacueToB orutatsl. OHO
COJIEPXKUT TAKXe€ MpaBrJia, 1o KoTopkiM NpaBwiia EBponeiickoro CoobiecTBa B 001a-
CTU cTpouTesIbeTBa MpUMeHsioTcs: B @eneparvBHoil Pecriybnuke I'epManms.
Tonoxenue pasnensiercs Ha 3 yactu (puc. 4.15). VOB — 9710 He 3aKOH, @ HOPMEHI,
KOTOPBIE U3NAI0TCA 110 3agaHuio Hemelkoro koMmurera 1o Mepejaye 3aKa3oB ¥ COCTAB-

JIEHUIO JIOTOBOPOB Ha CTPOU-
TenbHble paborel (DVA) He-

Mopsipok Nepefayqn 3akasa U 3aKNi4YeHVs foroBopoB
Ha crpouTentHbie pabotel (VOB)

MENKHM MHCTUTYTOM HOPMM - |

poBanusi (DIN). VOB geii- VOB uacts A

VOB uyacTs B
DIN 1961

VOB uacts C
DIN 18299

DIN 1960
CTBYET JIMIIIb B TOM ClJIydac,
O6ime nonoXxxeHns
€CIIr 3TO IIOJOXEHKE OJIHO-

ro Nnepepaye 3akasa
3HAYHO COrJlaCOBaHO B OOTO- pabor

Obiyve ycnoeusi
FOrOBOPOE Ha MpoBe-
[EHNE CTPOUTENbHBIX

O6upe TexHnyeckre
YCNOBUSi QOrOBOPOB
Ha CTPOUTENLHLIE
pabotu (ATV)

Ha CcTpouTefbHLEIe
Bope. Torna Kak 4actb A, KO- [

[

paborb
TOpasg UMeETCs TAKKE U B HOP-
max EC, He gBiIsieTcsT cocraB-
HOI YacCTBIO JJOTOBOpA, YaCTH
B u C sBisrorcst cCocTaBHBIMU
4acTsIMU JIOTOBOPA.
IMonoxenusi VOB pery-
JIMPYIOT B OCHOBHOM TIPOLIECC
orpenesicHus 00beMoB pabor,

Perynupoearue
npoyecca ot onpe-
aeneHun o6LemoB
pabor fo 3akno4e-
HWUS goroBopa

CocragneHue crpou-
TEenbHLIX YCroBUA,
KOTOpLIE MMEIOT CUny
B [IOFOBOPE Ha CTpou-
TENLCTBO

YcTaHoBneHue Hopm
Ha OTRENbHbIE BULHI
CTpouTerbHbix paboT
C COOTBETCTBYIOM-
MU OCHOBaMW anst
pacyeToB

[

He siansetcs coc-
TABHOW HacTbio

poroeopa

CocrapHan YacTb JOTOBOPa

Puc. 4.15. lenenne VOB
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3aKITIOYCHUS JJOTOBOPOB, a TAKXKE BEACHUE CTPOUTENBHBIX paboT, MpueMKy TOTOBBIX
00BEKTOB, YCTPaHEHUE HETOCTATKOB U peKiamanuu (puc. 4.16).

4.7.1. Onpedenenue 06vemoé pabom u nepedaqa 3axasa
Ha ucnoanenue

OcHoBHas yacThb onpefie/ieHHsi 00EMOB CTPOUTEIBLHBIX paboT — 3TO onucaHue paboT.
ITpu atom cornacto VOB/A.9 pasznunyator omucanue pabor co CIIMCKOM PABOT
(LV) u onucanue pabotc [TIPOTPAMMOM PABOT (puc. 4.17). HauGonee yacto npu-

Onucanue paboT 1 ero nepegava

BeinonHenue n obcuet VOB/B

VOB/A
|

v VOBIC
[

CocraBrneHve foKyMeHTaLum no
onucaruio paoT no AG

BrinonHeHue cornacoBaHHbIX
porosopom pabor no AN

CocTraBrneHue NPeRnoXxeHuia
MOOPSRYUKOM (YHECTHUKOM
TeRpepa)

OueHka Npepnoxexuin AG I

Mpuemka Bcel paboTsl Yepea
AG 1 ycTaHOBNEHWE, YTO OHa
K MOMEHTY MPUEMKU HE UMEeeT
BEILECTBEHHLIX HE[OCTATKOB.

Hauano rapaHTuiiHoro cpoka
B 4 roga, B TEHEHUE KOTOPOro
BO3MOXHa Nofaya pexnamMaumi
No CTPOUTENBHOMY COOPYXEHMIO

(VOB/B 2002)
[

BriGop Hanbonee SKOHOMWUYHOMO

npepnoxenrus no AG

YerpaHeHue OTMEHEHHBIX HEo-
CTaTKOB B TeYEHWE rapaHTuitHoro
cpoka.

lapaHTtun Ha paboTl No ycTpaHe-
HUKO HELOCTATKOB JMTCA 2 rofa,
0fHaKo OHa He 3aKaHYMBaeTCs

C UCTeueHveM OBLEro cpoka
rapaHTUv Ha BCe COOpyXeHue

Monyuerve noppsina ¢ 3akmoye-
HMEM [OroBOpa Ha CTPOUTENL-
CTEO

O6cyet pabor AN ¢ npeacraene-
HUEM pacqeToB 06bLeMOB patoT,
KOTOpLIE MOXHO NPOBEPUTH,
yeprexei 1 OKOHYBTENLHOIO
cueTa 3a BCIo paboty

Puc. 4.16. MeTonmdeckue 1maru mo VOB

Onucanne paGor

Co criuckom pabot

C nporpammoii pabor

® OnuvcaHne YacTUHqHbIX
pabot B oTgenbHbIx obnac-
Tsix pabor

¢ OpuHakoBble paboTel
MPWHUMAIOTCH MO OfHUM
NopANKOBbLIM HOMEPOM
{noznuvien)

® OnucaHne oTAerbHbIX
pabot no Buay, Ka4ecTBy
N KONM4eCTBY

® OnwucaHve BCen cTpou-
TEnbHON 3afauqn

® Paborbl BKNIOYAOT MPOEKT
1 BO3BEfeHne

* EpuHvuya pa6oTtbl OTHOCUT-
CH KO BCEMY CTPOUTENBLHO-
MY COOPY>XEHUIO

Puc. 4.17. Omvicanue CTpouTeNbHBIX paboT

MEHsIEMBIH BUA OIKCAHUS
paboT IpOU3BOAUTCSE C TIO-
MoUIBIO cricka pador. I[loc-
JISTHUMA HEeoOX0JIMMO pas-
OHTH HAa 0003PHUMBIEC OTPE3KH
(TUTYJIIBL) 0 001aCTSIM CTPO-
UTeJIbHBIX paboT Wiu oT-
JIeILHBIM paboTaM U pacrio-
JIOXWTb UX B COOTBETCTBUH C
MPOLIECCOM MPOU3BOACTRA
pa6ort. Tak, HanmpuMep, JIst
00BEKTA HAI3eMHOTO CTPOU -
TEJILCTBA — HECYIIMi1 OCTOB
3MaHKsI — €ro CJICHyeT MoI-
pa3mesinTh Ha pasgesibl —
3eMJISIHbIC paboThl, paboTHI
10 BOJOOTBEIICHUIO U Jipe-
HaXy, OeTOHHBIC U XeJie30-
OeToHHEBIe pabOTHI, KAMEH-
Hble paboTHI, a TAaKKe Yaco-
Bas1 OIUIaTa X CTOMMOCTD Ma-
TEPHUAJIOB.

Hapsiny co crmiuckom pa-
60T B 00beMax MPUBOLATCS
elle JalbHeH e JOKYMEH -
THI JUIs1 yPETYJIMPOBAHUS JIO-
roBopoB. 3to «Ocobrle yc-
JIOBUS IOTOBOPA», JOIOJI-
usitonive VOB/B. «O6mue
TEXHUYECKUE YCIIOBHUS JIOTO-
Bopa» (ATV) moryr OBITH
pacmupensl <«JlomonHu-
TEJIbHBIMM TEXHMYECKUMU
YCJIOBUSIMU JIOTOBOPa».

DU HOKYMEHTHI OIMCa-
HUs paboT HeOOXOIMMEI JTJTst
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V- Datel EUROPR01 Europa-Muster-Bau, Haan

v Vervaltungs- und Ruslieferungsgebaude Seive: 1
. 2 Beron- und Stahlbetcnarbeiten DIN 18331
LEISTUNGSVERZEICHNIS
1. Rohbauarbeicen 0% UB/K Leistungsbeschreioung  Einh.-Preis Gesamtbetrag
I8 Beton- und Stahlbetonarbeiten DIN 18331
b Maverarbeiten DIN 18330
........................ STL-Nr. 81 013/000 O 02
Wenn in der Leistungsbeschreibung nichts anderes
angegeben ist, wird Beton/Stahlbeton
1. 4, 1o; STL-NR. B2 012/060 13 42 B3 20 getrennt nach Beton (einschl. Schalung) und Bewehrung
Mauerwerk der Aufenwand, abgerechzet.
Maverziegel DIN 105 - HLzW

1z - 1. 2. 10.STL-Nr. 81 013/030 01 11 30 08
0,8 - Ortbeton des Streifenfundamentes,
20 DF (480 x 300 x 238) obere Betonflache waagerecht,

G I mit Lelchtzusch]aegen DIN 4226 Teil 2, aup unbewehten Beron
Mauerwerksdicke 30 cm. g;/ggmlbuon DI B 2062
120,00 m* Breite veber 40 bils 100 cm,

80,00 m?

1. 2. 20. STL-Nr. 81 013/037 00 21 30 04
Ortbeton der Wand,
aus Stahlbeton
als Normalbeton DIN EN 206-1
€20/25,
Dicke ueber 20 bis 50 cm.

1. 1. 20. STL-NR. 82 012/051 2@ 33 331 03

Maverwerk der Inmenwand, 60,00 m?
einseitig als Sichtmauverwerk,

Fugenglattatrich / Verfugung wird gesondert verguetet. 1. 2, 30. STL-Nr. 81 013/080 11 11 20 03
Kalksandsteine DIN 106 - KS Vm L - Oxtbeton der Deckenplatte,

12 - Unterseite waagerecht,

obere Betonflaeche waagerecht,
aus Stahlbeton

als Kormalbeton DIN EN 206-1
€20/25,

Dicke ueber 18 bis 25 cm.

210,000 ¥ oliiciian eeeeiesaoas 60,00 md

2 DF (240 x 115 x 113),
MG I1 a
Mauen'erksdlcke 11,5 om.

Beton- und Stahlbetonaxbeiten DIN 18331

Puc. 4.18. IMoctpoenue craHpapTuzoBaHHeix  Puc. 4.19. CtanpgapTHOe onucaHue paboT
TEKCTOB (dparmenT)

TpEACTaBIEHUS MIPEIJIOXEHUI Ha CTPOUTENIBHBIE PabOThl U JOIXKHBI ObITE BCEOOHEM-
JIIOIIH W OTHO3HAYHBI Kak wHpopMarwmst [Uist noapsagunka. Cosnanue onmmcanus pabor
MOKET IIPOUCXOUTD B BUIE CBOOOTHO (hOpMYyIMPYEMBIX TCKCTOB WIIM B BUAE CTaHIap-
TU3UPOBAHHBIX TEKCTOB. I1py 3TOM CTpOUTENBHBIE PAGOThI PACIIONArAIOTCS B BUIIE 110~
3UIMNA CITICKA, KOTOPBIe OMHO3HAYHO OMUCHIBAIOT PabOTHI M BKIIOYAIOT IONMYICHHBIC
o mwiaHaM ooreMel. Omucanus paboT CO CBODOIHBIMM TEKCTAMHM YACTO OTNUCHBAIOT
OJIHU ¥ T€ Xe paboTHl MO-Pa3HOMY U YaCTO TIOHUMAIOTCS HPEIIATAIOIMMU CBOU YCITy~
'l HOIPSITYMKaMU He ONMHaKOBO. Onucanus paboT MO CTAHAAPTHHIM TEKCTAM [IPOU3-
pomsarest o KHUTAM CTAHIAPTHBIX PABOT (StLB) nis paGot B 06acTv Haf-
3emuoro ctpoutenserra wim o KATAJIOI'Y CTAHIAPTHBIX PABOT (StLK) mst
JTOPOXHOTO ¥ MOCTOBOIO CTpOUTENECTBA. KHHUIA CTaHIapTHHIX paboT — 3TO cOOpaHme
CTaHAAPTU3UPOBAHHBIX YACTEH TEKCTA (TEKCTOBbIE KUPITYM ), M3 KOTOPHIX MOTYT ObITH
COCTaBJIEHbl TEKCTHI onucanus pabort. Ilocnenuue mocrpoersl Ha ocHope VOB/C u
COCTOSIT U3 TEXHWYECKU OE3yNPEYHBIX, COOTBETCTRYIOIIMX HOPMaM, HEHTPAJIbHBIX K
KOHKYpPCaMm W OHO3HAYHO C(HOPMYITHPOBAHHBIX TEKCTOB.

st mpuMeneHnss D BM cTaHIapTU3MPOBAHHBIE YACTH TEKCTA O0O03HAYAIOTCS TPEX~
WIN TBYX3HAYHBbIMH KJIIOYEBBIMU HOMEpaMu (puc. 4.18).

CranpapTusoBaHHble orcanus StLB pa3gensrorcss MaKCHMMyM Ha 5 TECTOBBIX Yac-
teii (T1 10 TS5). OxHu MOTYT COOTBETCTBE HHO OTHChIBAEMOIA paboTe COSIMHATECS B CTAH-
JlapTHOe orucaHue pador (puc. 4.19).

4.7.1.1. Budet onucanus pabom u nepedauy 3axa3a

Iopstnok mepemayn 3aKasa 1M 3aKITI0YEHNS JOTOBOPOB HA CTPOUTENBHBIC pabOTHl pas-
Jymyaer 3 Buna MeTonos ormcanust u nepegayn: OBIIECTBEHHOE OITMCAHUE,
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OTPAHUYEHHOE OINMUCAHHWE u CBOBOAHAA TIEPEJIAYA. Ilpu o6iie-
CTBCHHOM OTIMCAHUY BBIAAYA 331aHUST TIPOU3BOIUTCS HEOTPAHUYCHHOMY KOIUYIECTRBY
NoAPSITYMKOB. B paMkax orpaHMYEHHOTO OTIMCAHUS B IIPOLIECCE MEpeIayu 3aKa3a pu-
HUMAET YYACTHE TOJNBKO OTPAHUYEHHOE KOMUYIECTBO N30PaHHBIX TIPEIIPUHAMATEIEH.
CpoborHas mepenaya 3akasza OpUMEHSIETCS TaM, Tie TpeOyeTcs CrielMalbHOE YMEHUE
TMPOU3BOMHTE OIPEIEICHH LI BA pabOTHI U HE CYIIECTBYET KOHKYPCHOM CUTYAIINH.

DT TpU BUOA ONMUCAHUS U TIEPEIAYMN SBASIOTCS JUISI OOIIECTBEHHbBIX 3aKa3YUKOB
00s13aTEIBHBIMU U B 3aBUCHMOCTH OT BHIa 1 00EMAa CTPOUTEIILHBIX pAGOT JOJIKHBI OBITH
npuMeHEHbl. YacTHRIEC 3aKa391 KU U TIONPSTINKI OPUEHTUPYIOTCS HAa 9TH TIPOIENYPHL,
XOTsl B 3TOM Clly4ae NPeaioInTaeTCsl OrpaHudYCHHbIN TeHaep (puc. 4.20).

4.7.1.2. Budbt 0o2060p0é Ha cmpoumenbcmeo

JloroBopa Ha cTpouTeNbecTBO comacHo VOB noapasmensioTcs Ha JOropopa Ha CTPOU-
TeJIbHBIC pabOoTHI, TOFOBOPA TI0YACOBOI OIUIATHI M IOTOBOPa BO3MELICHUS CEOECTOM -
MOCTH. B ciiyuae TOTOBOPOB Ha CTPOUTEIILHBIE PAOOTHI OHM Pa3JIMYaioTCs Ha JIOTOBOpa
€IMHOI 1IeHbl M Ha JJOrOBOpa OOILETO TUIIA, IPIYEM JOTOBOPA EIMHOIT IICHBI 3aKII0Ya-
0TCs O0JIee MPEAIIOYTUTENRHO. B cilyyae JOrOBOPOB MOYACOBOM OILIAThI CTOPOHBI CO-
IJIAIIAIOTCS HA TBEPAHE pacueTHRIC TIApaMETPhl Ha BCe 3aTparhl. Jlorosopa BO3MEIIe-
HUsT ce0ECTOMMOCTH COJEPZKAT HAPSILY C CE0ECTOUMMOCTBIO OTICIBHBIX CTPOUTEIBHBIX
paBoT TaKKe U COrTAaCOBAHHOE TIPEIIOXKEHUE O PUCKAX U NpUOhIH (puc. 4.21).

4.7.2. Ob6cuem

ITo VOB/B nonpsmyuk JOKEH MPOU3BECTH A0Ka3aTeIbHEIN 00cdeT CBOMX paboTt. s
3TOrO B XOJI€ CTPOUTEIHHOTO MPOIIECCa M TOCJIE BRIIIOIHEHHS CTPOUTENBHBIX paboT He-
00XOOUMO ITyTEM pacueTa 00beMOB pabOT ONPEACIITL BHIITOJHEHHBIE PaOOTHI.

Ilpu 3TOM TOA ONpE/ICICHUEM OOBEMOB TIOHUMAIOT YUYET BCEX TIOCTYITUBIIUX HA
CTPOMKY MaTepuaoB U KOHCTPYKIIMIA, CBA3AHHBIX CO cTpouTenscTBOM. O0heMaMu,
HATIPUMED, SIBISIOTCS KAMCHHAS KJIaJKa B Ky0. M WIH B KB. M, MOHOJIUTHBII GETOH B
Ky0. M, oniayydKa B KB. M, TpyOOTIPOBO/B! BOJIOOTBEACHU B M, CTPOUTEILHBIC 3JIEMEH-
Thl B IITYKAX MY apMaTyPHBIE CETKY U3 CTaJIN B KT.

J1s1 mony4eHns 00REMOB 32 OCHOBY NIPUHHUMAIOTCS Pa3Mephl MIH KOJIMYECTBO B
LITYKaX B yXe HOCTPO-

O6wwecTBeHHOE
onvicauve

OrpanvyeHHoe
onvicasve

CeobopHas nepegaya
3aKasa

O6wecTeeHHoe 06LAB-
neHve Tespepa

3akas TeHpepHon fo-
KYMEHTauwy ¥ Bbifjaua
3afaHun NpeanpuHuMa-
Tensam

Ony6nvkoBaHwe npen-
NOXeHWiA

OLeHka v npoeepka
NpennoXxeHui

3aknioyeHve noroeopa

MNepecuinka TeHgepHon
[OKyMEHTaLum orpaHu-
HEHHOMY YMCny npef-
npvHuMaTenen

MNepepaua npepnoxe-
HWIA

Ony6nukosaHve npep-
nOXeHn

OLieHka v npoeepka
npeanoXxeHwn

Baknouenve noroeopa

MNpepnoxeHvie nopxops-
WweMy npeanpvHuMmare-
N0 NPUHATL 3aKa3

MNepepaya npepnoxe-
HUA

lNpoBepka npepnoxe-
Hus

SaknoueHre poroeopa

Puc. 4.20. Ilpouecc omucaHus U Tiepe/iayui 3aKasza

€HHOM COODPYXEHUHU.
Tax kak OHHU, KaK Ipa-
BUJIO, IMONIYYAIOTCS TIO
paboyumMm uyeprTexam,
9T YEPTEXKU O0Pa3yIOT
OCHOBY JUJISI CMETHBIX
pacuetoB. [To oomepam
O0BEMBI PACCUYNTHIBA-
IOTCSI C YYETOM YCIO-
BUI, cogepxKalluxcs B
VOB, yacts C «O0mue
TEXHUYCCKUE YCIOBUSA
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[oroeop Ha CTponTenbHble paGoTh

[oroeop eauHoN LieHs!

[orosop obwero tvna

[loroBop no4yacoeomn
onnars

[oroBop BO3MeEwWeEHMA
cebectoumocTu

Ons crpontenbHbIX
pabor, koTople 06cuw-
THIBAKOTCA eAVHULIAM
o6LEMa N0 COBPEMEH-
HbIM EAVHBIM pacLieH-
Kam

[nst cTpoUTenbHBIX
paboT, koTopLie 06cHun-
THIBAIOTCR NG BCEW
pabote B Lienom no
EAnHON LeHe

[ns cTpovTenbHBIX
pabot HebonklLoro
obrema ¢ npeobnafarv-
eM 3apnnarthi B 06wweit
CTOVMOCTH

[na cTpouTenbHbIX
paboT, 06beM KOTOPLIX
HE MOXeT BGLITb TOHHO
onpefeneH, Tak Kak
ACHOE ONpefeneHye
CTOMMOCTN HEBO3MOXHO

Puc. 4.21. Buasl noroBopoB Ha CTPOUTENBCTBO

JIOTOBOPOB Ha CTPOUTEIILHBIE pabOThly. DTN YCIOBUST OGECIIEYUBAIOT €IUHOE MOJyde-
HII€ 0OOBEMOB Ha BCE BHIbl CTPOUTENBHBIX paboT, KAK, HATIPHUMED, 3€MJISTHBIC paOoTHhL,
KaMeHHBIC PabOTH, O6TOHHEIC U XEN€300eTOHHEBIC PAO0TH, M YCTAHABIUBAIOT «II000Y-
HBIE€ pabOThI» U «OCOOBIE PAGOTHD.

INHOBOYHBIE PABOTHI HeoOXxogMO OLIEHMBATE MO €IVHBIM PAcLEHKAM C JIO-
ropopubiMu paboramur. OCOBBIE PABOTHI, kak, Hanpumep, yCTpaHeHHe MPEIisIT-
CTBUIA WK obecreyeHre 6e3011aCHOCTH 3JICKTPONPOBONIKY, KAHAJIOB YUIH ITOCAIOK pa-
CTE€HMIA, TOJIKHBI OBITh OOCYNTAHBI OT/ICIBHO.

CMeTHBII pacyeT MPOBEPACTCS OTBETCTBEHHBIM MHXEHEPHBIM OI0pPO MU CTPOM-
TENEHBIM OPraHOM MYHHUITUITAINTETA M COCTABISAET, TAKMM 00pa30M, OCHOBY IS yCTa-
HOBJICHUS ACHCTBUTEIBHOM CTOMMOCTH CTPOUTEIBFHOTO COOPYKCHHSI.

KOHTPOJBbHBIE BOIMNPOCHI

Kakpe OCHOBEI pa3nuvaroT Ipy CTPOUTETBHOM THIAHUPOBAHUK?

. Kakue nipasuna cogepxut Ilonoxenue o cTpOUTETBHOM UCTIONB30OBAHUI?

. Ha kaxue 06saCTu npaBa IOApa3NesitoTcsl CTPOUTENIFHBIE 3aKOHBL 3eMelib?

. B yeM OTIIMUME MexxTy TUIAHOM MCTIONBb30BaHUS TUIONIANEH U TNIAHOM 3acTpOiiku?

. Ha kaxkue nse ¢da3nl genutcst 001IEe IIaHUPOBAHUE CTPOUTEIBLHOIO MEPOTIPUATUS?

. Kakoi1 uenu ciryxat rpagocTpOUTENbHBIE MEPOIIPUSITHS 10 CAHUPOBAHUIO?

Yem cOIPOBOXHAETCs TPOIECC TIONYYEHMS pa3pellleHus] Ha CTPOUTENBCTBO XKUJIOIO

JIOMa U KaKHe€ JJOKYMEHTH ABALIOTCS] COCTABHBIMU YACTAMU 3TOTO TpoLecca?

. Kakyio 3a1auy MMeeT IntaHUpOBaHVEe CTPOUTEIbHEBIX 3aTpaT?

9. Ha kakue Tp¥ 4Yactu nemuarcs VOB?

10. Yto perymupyer VOB B yactu B?

11. Kak MOxeT ObITb OITMCaHa cTpOUTebHAs paboTa?

12. YeMm omiudaeTcsi JOTOBOp eAUHOM HEHE! OT JOTOBOpa o0Iero Tuna?

13. MyuunMnaibHOe 00pa30oBaHUE XOYET HATbHEWIIEro pa3BUTHSI B IPAAOCTPOUTETHBHOM
OTHONIEHUHM U cOBUpAETCs pasBUBATH pa3TUYHEIE paiioHEl. OmuinTe TpebyeMble LIS
aTOro NOpAAoK odopMiaeHH U HeoOXoauMBbIE TIPOEKTHBIE MEPOTIPHSITUSI.

14. TloxaxwuTe JJisl Hecylero OCTOBa BHIOPAHHOIO BaMU CTPOMTEIIBHOIO NPOEKTa IIpo-

Hecc ero cMetTHOro obeyeta comacHo VOB,

N s LN

co



IMABA 5
CTPOMTEJIBHOE NPOMN3BOACTBO

Ecim crpovtensHOE NpeapHsaTHe IPUHUMACT 3aKa3 Ha IPOU3BOJICTBO CTPOUTEIIBHBIX
pabort, TO IS TIpEeBpalicHUsI CTPOMTEILHOIO IUTAHUPOBAHUS B TOTOBOE COOPYKEHHUE
€My HeoOXOIMMO Hapsiay CO CTPOUTENBHEIMK PaboTaMy IUITAHUPOBATH TAKKE OpraHu-
3aMUMOHHBIE MeponpusTus (puc. 5.1). Bce meponpustust, HeOOXOIUMBIE LIS TIIATKOTO
¥ 3KOHOMUYHOTO ITPOLIECCa CTPOUTENLCTBA, 000OIIAIOT IO OTHUM TIOHATHEM — CTPO-
UTEJIBHOE MPOU3BOACTBO. BaxkHEIMU 00NaCTAMU CTPOUTENBLHOIO NPOM3BOACTRA B~
IOTCS TIOATOTOBKA PabOT U CTPOUTENLHBIN Han30p. s npoBeeH!s CTPOUTEIBHBIX
paboT, KpOME TOro, UMEIOT GONBIIOE 3HAYCHUE MEPOIIPUSTUS MO IPEIOTBPAIICHUIO
HECYACTHBIX CITyJaeB, IO 3all{ATE OT 1IyMa, 10 3alINTE OKPYKAIOHICH cpebl.

5.1. NogroTroeka pabot

B kaugecTBe TOATOTOBKY Pa0OT MOHUMAIOT BCE MEPOIIPUSATHIS IIEPET HAYAIOM CTPOUTENb-
HBIX paboT, KOTOPHIE O0ECTICYUBAIOT 3KOHOMUYHOE Y PUTMUYIHOE BEAEHUE CTPOUTEIIb-
crBa. C TIOMOIIIBIO TIOATOTOBKH PabOT CO3/IAI0T YCIOBUSI JIJIsi TOTO, YTOOR! CTPOiiKa ObLia
obecrieueHa paboyeii CUIIOH, CTPOUTENBHBIMY MAaTEPUaIaMi, BCIIOMOraTeIbHbIMUA Ma~
TepyalaMM IUIst CTPOUTEITECTRA, 4 TAKKE MAITMHAMM ¥ MEXaHU3MAMH B HYKHOE BPEMS,
B HY>KHOM KOJIMYECTBE U B HYXKHOM MecTe. K MomroToBUTeIEHEIM paboTaM OTHOCSITCS
B 3HAYUTENTBHOI CTEIICHY BBIOOP METOIA CTPOUTENBCTRA, INTAHUPOBAHHE CTPOUTEIBHBIX
paboT Mo BpeMeHU (KayleHIapHBII TI71aH), a TAKKE UTAHHPOBAHUE OOOPYIOBAHUS CTPO-
5 uTeNnbHOW muolanku. Kaxnoe ctpou-
= e i F.' ‘ TENBHOE COOPYKEHUE TPeOyeT CBOEH

- | TOAroToBKHM paboT, TaK KaK YCIOBHS Ha
CTPOUIIIOIAIKAX U CAMH COOPYXKEHUS
BCETIa Pa3IMdHbBL

5.1.1. Cnocob cmpoumeavcmea

IMon criocoboM cTpouTENhCTBA TTOHM-
MalOT CIOCO0 COENMHEHMS] CTPOUTEITb-
HBIX MATEPUAJIOB U CTPOUTE/IbHBIX €T~
Jiel B €IMHOE CTPOUTEIBHOE COOPYXKE-
Hye. 3 MHOTEX cIOCOOOB CTPOUTENB-
CTBa HEOOXOIMMO BHIGpaTh Haubomee
SKOHOMUYHBIN U TEXHUYECKHU 1(EIECO-
06pasHHIif. BEIOOP cnocoba CTpoUTEINb-
CTBA B 3HAYUTENBHON CTENIEHU 3aBUCUT
OT UMeEIoIIelics B HaIu4Iue padoyei

Puc. 5.1. CrpoutensHas IUIOINANKa Opy Bo3ge-  CWIbL, CTPOUTEIILHBIX MAaTEPUAIOB, Ma-
JIEHUN TIPOU3BOACTBEHHOTO 3TAHNS IIUH U MEXaHU3MOB, a TAKKE OT BpeMe-
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HU, OTNYIIEHHOIO Ha CTPOUTCIBCTBO
(ta6m. 5.1). Kpome 1oro, crnocobd crpo-
HUTENBbCTBA IOJKCH 06ecneurpaTs 6€30-
MACHOCTH paboTaIOMUX U OBITH IO BO3-
MOXHOCTH GE€30IaCHBIM JIJISI OKPYKa0-
we#l cpenwi. IIpu aTOM HEOOXOMMMO,
HaTIpUMEp, PEIIUTh:

® Hago 11 IMPOU3BOAUTL YKPCIIJICHUE
CTCHOK KOTJIOBaHa O3CIICHCHHBIMHA
CTCHaMU MY IHITYHTOBBIMY CTCHaMM ;

e Oymer i OETOH MOMABaTHECH K MECTY
YKJIaIKU ¢ IOMOILIBIO KpaHa, TpaHC-
MOPTEPHOY JIEHTH MU GETOHOHA-
coca;

* OyzieT Jin KJIaKa CTeH IIPOU3BOIUTH~
¢s1 OOBIYHBIM CTIOCOOOM (M3 INTYYHBIX
KaMHE) U1 U3 KPYITHBIX OJIOKOB WA
IIaHENEH ¢ MOMOIIBIO IPY30II0IEEM-
HBIX MEXaHU3MOB.

5.1.2. Bpems cmpoumeascmea

Bpemsa, B TEUCHUE KOTOPOTO TOJDKHO
OBITE TIOCTPOECHO CTPOUTEIBEHOE COOPY-
XEHUE, HA3bIBAETCS BPEMEHEM CTPOM -
Tenbersa. OHO COCTOUT U3 OTPE3KOB Bpe-
MCHU Ha BHITIOTHEHUE OT/IEIbHbBIX CTPO-

5.1. Hodeomosra pabom 2

Tabnuya 5.1. dakropel, Bnusiowme Ha sbiGop
crnoco6a cTpouTensCcTea
(npvmeps)

ﬂpennocunkm, He 3asucsiume oT nogpsa4mka

® Bupn CTPOUTENBHOMO COOPYXEHUS

® PaBoune [HepTexu, CCoK CTPONTENbHBIX
pa6ot

® O6beMbl CTPOUTENBHLIX MEPOTPYSITUA, KOMU-
4ecTBO M3roTaBnMBaeMbIX OeTanei

® [loroeop Ha CTPOUTENLCTBO, CPOKK, AOrOBOpP-
Hble wrpaghbl

® [laHHbIe uccnepoBaHWin rpyHTa Ha nrolaake,
BNVSIHAE HA NPOU3BOLCTBO 3eMIsHBIX patoT
M HA OCHOBAHME COOPYXXEHUSI YPOBHS FPYHTO-
BbIX BOM

® [lornoxeHWe cTpovnmnolyagky, NyTM nogbesna
1 Bble3fa, TpaHcnopTHoe cooblieHne

® Umetowpmecs nnollaan ansi obopynoesaxmns
cTpoinnowWwanky 1 CKNnaauposaHus cTpomare-
puanos

* CneyuansHbie YCNoBUs, Hanpumep orpaHu4e-
HUS MO OXpaHe OKpyXarolen cpefibl, Meponpu-
SITUS MO CTPOUTENBCTBY B 3UMHEE Bpems,
MeponpusaTUA Mo 3alluTe OT wyma

® OrpaHu4eHusi, Hanaraemble BRacTsiM1, Hanpu-
Mep OrpaHu4eHns OBUXEHUs TpaHcnopTa,
o6ecrneqeHne 6e3onacHoCTU NaMAaTHYKOB
apXUTEKTYpPhI

® 3aaaHHbIA 3aKa34yMKoM crnocob CTpoUTenbeTsa

MNpennockinky, cessaHHbie C NPOU3BOOCTBOM

® PacueThbl NpefjioxeHNs NoapsifHvKa 3akas4nKy

®* Hannuwe nepcoHana, MawnH U MeXaHn3mMos,
BCcnomorarensHoro 06opynosaHvs

® [OTOBHOCTL K MOKYMKE WUNW MU3UHTY MawuH
1N MEXaHM3MOB MO HOBEWLWUM TEXHONOMUSIM

® [epepa4a 4acti paGor cybnogpsigumkam,
Hanpumep YKpernneHue CTEHOK KOTioBaHa

WnNyHTOBLIMA CTEHaMU

urenbHbIx pador. [Ipu aToM HeoOXOMM-
MO YYHUTBIBATh, 4YTO pa3IUYHBIE
OTZeJNIbHbIE PabOTHI IO BpEMEHU MOTYT COBIaNaTh IPYT ¢ IpyroM. Ipu aTtom ropopsrt o
nepeceyeHusx. Tak, HampUMep, YK€ MOXHO HaYMHATh YCTAHABIMBATh OnaiyoOKy me-
PEKPBITHS Haf, MOBAJIOM, KOTJIa TONBKO YacTh CTEH NOJABata BO3BeneHa. Taxxe u ap-
MUPOBaHUE MOXET MPOU3BOIUTHCS EIE O OKOHYaHUS! oTiany0ouHbIx pador. Ilporece
BO BPEMEHM MOXET ObITh PACCYUTAH U IPEACTABIIEH rpapuiIecKu.

5.1.2.1. Onpedenenue epemeru cmpoumenbcmea

BpeMms CTpoUTENBCTBA 3aBUCUT OT MPOU3BOIUMBIX CTPOUTENBHBIX paboT. YTOOH ero
paccYuTaTh, CTPOUTENBHOE COOPYXKEHUC PA3NENseTCsl Ha CTPOUTENbHbIE 3aXBATKU U
CTPOUTENBHBIE OTPE3KU. [1py 3TOM Ha3bIBAETCS HEOOXONMMOE BPEMS U BPEMS U3TO-
TOBJIGHUS, 2 TAKXKE ONpeJIeiioTcs niepecedenst padot. g storo B CIIMCKE PA-
BOT mosuiiiy pa3meisorcst Ha ATk 110 M3rOTORJICHUIO MY BO3BEICHUIO U OTIpEsie-
JIsieTcs NOTPEOHOCTh BO BpEMEHM Ha 9TH paboThl (puc. 5.2). OH COmepXKUT JaHHBbIE O
CTPOUTEJIBHBIX PABOTAX (06nembl) u 0 SATPATAX (3arparax BpeMeHU Ha /11~
HUITy 00beMa). OTcroa monyJaeTcs: HeOOXOIMMOe KOJIMYECTBO 4acoB paboThl. 1o Ko-
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Tpebyemoe Bpemst
CrpovTensHas : Sarpare! Bpems Pabouee | yuon, | punonHenus
KOHCTpyKUnsi | PaBouunii mpouecc |  O6bem BpEeMeHU e Bpems o Bl
(pparmeHT) B 4/en. P 2 y/neHb P PE0OTEL,
Yy nHew
CreHbl nepeoro | KameHHas knagka =
Srawa 365 67,3 m 3,20 215 8 5 5,4
:<1a|\geHHaﬂ KnamKka | g5 7 g2 0,60 19,6 8 5 0,5
K. 6. nepekptl- | Onany6oynbie 2
_— paboT 181 m 0,75 135,7 8 5 34
Hap nepBeim ApmypoBsaHve
STAKOM 3,1 20,0 62 8 5 1,6
d=16cm Betonvpoeauue 29 m® 09 26,1 8 5 0,65

Puc. 5.2. Cnucok pabot (BelIEPKKA)

JITYECTBY YaCOB paboTHl B ICHD U 110 KOINNYECTBY UMEIOIMIMXCH pabouux onpeaessaeTcs
BpeMsi pabOTH TIO BO3BEACHHUIO JAHHOW KOHCTPYKLMY MM JUTSI MIPOBEICHNUS JAHHOMR
paGoThl. BpeMsi CTPOUTENBCTBA MONYYAETCsl, KOrna OTENbHbIE CPOKHU BO3BEIEHNSA WU
IPOU3BOJICTBA TEX WM WHBIX PabOT CKNAARBAIOTCS BMECTE U BRIYUTAIOT U3 HUX COOT-
BCTCTBYIOHIHE [IEPECEeYEHMs.

Ipu 3amaHHOI B AOFOBOPE MPOLIO/DKUTEIBLHOCTH CTPOUTENBCTRA €€ MOXHO HOCTUYh
€ TIOMOIIBIO YIIUHEHUS JHEBHOrO paboYero BpeMEHHU WU ITyTeM IPHUBJIEYEHUS OOIb-
LIErO KOJNYECTBA pabodnX.

5.1.2.2. Ilpedcmaenenue épemeHy cmpoumenscmed

Ecnn Bce OTPE3KH BPEMECHH U TIIECPCCCYCHUS YCTAaHOBJICHDI, TO MOXHO MPEACTaBUTh BCC
BPpEMs CTPOUTENDBCTBA U OTACJIBHBIC OTPE3KH BPEMCHU TIO OTIEJIBHBIM pa60TaM B BHIIC

O1pesku Bpems BoseeaeHus B paboumx gHax

0 BO3BELEHVIO 102314518789 [10[11(12]13{14]15]16(17]18}19]20]21|22123|24]25|26|27|28|29130|31] 32| 33/34|35]3637 38| 39|40
Ofopyaosatve =h

CTPOMRNOIARKH =
Briemka aemnu,

TpaHilien pns gyHaa- hedli]
MEHTOB

TpyBonposoakt —
B%YH;E (i

YueToiit cnoit + GeToHu- I
POBaHME (hyHOaMEHTa

i

nuTa ocHoBaHyst

HapyxiHbie v BHYTpEH-
HYE CTEHbI NO/3EMHON
| uactn

I
i
i

XK. 6. nepexpuitue S O I |
Hag nojBanom
RapyxHble v BHyTpeH-

Hute CTeHbl NEpBoio L K
STEXA

K. nepexpuiTie =
TIepBoro araxa 00
Hapyxubie cres! £
YEpAAYHOTo ATaKa =
HecyLjue KoHcTpyKLmMm

KpOBY

[T

Puc. 5.3. Kanennapupiil rias paboT Mo BO3IBEACHUIO HECYIIETO OCTOBA OTHOCEMEITHOTO
JKUJIOrO JioMa (BBIICPXKKIA)
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)

KaneHgapHoro 1axa. [py 9ToM pasinyaroT TaKk HasbiBaeMblli OATOYHEIN [UIaH U JU-
arpaMMy [yTb—BpeMs (JIMHElHyo auarpaMMy). B cinyyae 0GBEMHBIX CTPOUTEIIBHBIX
3a1a4, KpOME TOr0, MOXKET [PHMEHSITECS TEXHUKA CETCBOIO IUIAHUPOBAHUS (CCTCBEIE
rpacdyiku). ITpencrapieHue BpeMeHy CTPOUTENILCTRA B KATIEHAAPHOM [LUTaHE IENAET CTPO-
HTENBHBIA TIPOLIECC HATISAHLIM M O0JIETYaeT KOHTPOJIb CPOKOB CTPOUTELCTBA.

BAJTOYHBIM IJIAH npuMeHsiercst yarie Bcero. D1o n306paxeHue mpoliecca CTpo-
UTENBCTBA HA3LIBAETCS OIOUHBIM TUTAHOM, TTOTOMY YTO OTIENIBHBIE OTPE3KU BPEMEHHU
CTPOMTENBCTBA BO BPEMEHHOI TIOCIENOBATEIFHOCTH MPENCTABIAITCH B (hopmMe 6ano-
yek onpemerneHHoN MuHH. I[Ipu TakoMm rpa¢uyUecKoM IIpEeNCTaBleHNU OTPE3KM Bpe-
MEHU B JIHSIX MM HEIOEISIX W300paKaloTCsl TOPU30OHTATBHBIMU 0aJOYKAMU, a OTPE3KU
BO3BEIEHUS 3/IAHUS [0 CTPOUTEIBLHBIM paboTaM pacroNaraloTCs BEpTUKATBHO OTMH
nox, apyrum (puc. 5.3).

Ecnu o6peIUHSIOTCS OTPEe3KH BpeMEHHU paboT Iist OHOTO 3TaXa, Hanpumep 6eTo-
HUPOBaHUE U BEAEHUE KIAIKH CTeH HIDKHETO 3TaXa M onalyOodHbIe paGoThi, apMa-
TYPHBIE PABOTH M OETOHMPOBAHIE MACCUBHOIO MEPEKPHITHS HAJl HYDKHUM 3TAKOM, TO
BCE OHM BMECTE 3dHUMAIOT BpeMsl Bo3BeaeHusi 14 pabounx nuei. Eciam o6nemHSIOT
OTHENbHBIE YACTUYHBIE PaGoYne nporecchl B OMHY 0ajIKy, TO [UIMHA OaJIKU NPEACTaB-
JIsIeT cOBOM BpeMs BO3BEIeHUs HybKHero ataxa (puc. 5.4). Ecnu Bce 0Tpe3ku Bo3Beje-
HUSI TIPECTABICHB B OJJHOM 0aJIOYHOM IUIaHE, TO MO HEMY MOXHO MPOCIEANTH BECh
MPONIECC CTPOUTEIBCTBA.

JUATPAMMA ITYTb—BPEMS ocoGeHHO TOAXOMUT AJIS1 CTPOUTENBHBIX 33134 C
SIPKO BBIPAXKEHHBIM HaIIPaBIeHUEM CTPOMTENBCTRA, KAK, HATIPUMED, I TpyOoTpoBO-
JIOB, IOPOT, TYHHEJIEH 11 TOMIMOPHEIX CTCHOK. OHa 0OCOOEHHO YaCTO MPUMEHSIETCS B TIOM -
36MHOM U JOPOXHOM CTPOUTEIBCTEE.
I'opusoHTaNbHAs OCh HA3KIBAETCS 3/1€Ch
TAKXKE IYTEBOI OCHIO, 3 BEPTUKATBHAS | Goysriomean-

-]

1 |B I g |10|‘I‘I IIZIl!'14|15[15]17!18|19]20 21|22
i | { il

OCh — BPEMEHHOI ocblo. JlmarpamMmMa | Mepexphitue M
Ha[] NOABaNom

Ty Thb—BpeMSs MO3BOJIET U300pa3UTh 110~ I I B B

CTYIATENBLHOC IBKEHE pabodero mpo- R 0

Bo3agepeHve nog-
ecca. B npOTMBONONIOXHOCTE Oajioy- | Banskoroaraxa i | i

HOM JIMarpaMMe B IMarpaMMe Iy Tb—Bpe-
M$l JUIS KaXIOTr0 BPEMEHHOrO CpoKa
MOXHO IPOYUTATH IPOIPECC CTPOUTENb- Puc. 5.4. Beumoqﬂmﬁ aH paboyero oTpeska —
HBIX pabot. Kpome Toro, MoxHO TogHo ~ NOLBAIBHBIM STaX

ONIPENEJINTE PACCTOSTHHE MEXTY pa3yind- S P
HBIMHU rpynnamMu padoT, YTO MO3BOJISIET 0 100 W W 40 {500
n30€XaTh BO3SMOXHBIX IIPEnsITCTBUIT
npu BegeHnu pabor. Hanpumep, mpu
CTPOUTETECTBE TYHHEIIS YYACTKA JIMHUK
METPO MOXHO IpOYUTATh, YTO Yyepes
4 Mecsina CTpOUTENBCTBA OyIeT BO3Be-
JICH OTPEe30K TyHHEIN ITUHOH 480 M u
OyIeT 3aKOHYEHA YKIIa KA MYTH Ha IJTH-
He 380 M (puc. 5.5). Puc. 5.5. [luarpamMa nytb—BpeMd (¢pparmeHT)

f\—
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Cantoe nosHee Jnst CETEBOI'O INTAHA kaxnmiit

Cano e —l i ggm%% ‘;‘:::::::Z:] OTHENBLHBIF paboYnii OTPE3OK JOJIKEH
v e & OBITH OTNPEAEIICH U TPUBENEH BO BpE-

[ 24.02.2003 28.03.2003 || MeHHy10 3aBUCUMOCTD C APYTUME paGo-
CrpourensHas 4acts 37 YUIMHM OTPE3KAMH, HATIPUMED C TTOMO-

KaMeHHPIe pabotbt 2, LIBI0 HAMOOJIEE PAHHETO BO3MOXHOTO ¥

BEFRHIN S | | HauGolnee MO3IHEr0 BO3MOXHOIO HAYa-

20 | B3 }. 106G | 123 Jia ¥ KOHLa paboThl Ha paboyeM OTpes-

L‘ggﬁ";"“"“’“"' Howen W'}ow_ LH_°"‘3$ pabiovera TeKqu_ k€. C MoMOMNIBIO B3aMMHOTO PACIIONOXe-
e T peska Homep HHSI TEX CTPOUTENBHBIX OTPE3KOB, KOTO-

pBIE ONpPEneNsSIOT CPOK OKOHYAHMS
Puc. 5.6. IlpeacrasieHue padboyero oTpeska U3 CTPOMTENBCTBA, MOXET GBITh TIPE/ICTAB-
CETCBOIO IIaHa .
JIEH «KPUTHYECKUI Iy Th». COCTaBJICHNE
ceTeBoro rpaduka MpoM3BOIUTCS C TOMOINBI0 DBM, nprdeM KaXIblii OTHCNBHBIN OT-
PEe30K MOXET OBITH BBI3BAH U3 OOIIETO IUIaHA, HAIPUMEP KaMEHHBIE pabOThI BO BTOPOM
BepxHeM 3T2Xe (puc. 5.6). Texnuka pabotsi ¢ DBM 11o3BosieT IpOu3BOAUTE OBICTPYIO
KOPPEKTUPOBKY CTPOUTENBHOTO MPOLIECCa IPY pa3IMYHbIX HETIPEABUICHHBIX TIOMEXAX,

HAIIPUMEP BBI3BAHHBIX HEOIArONMPUSTHEIMU ITOrOIHBIMU YCIOBUSIMU.

5.1.3. O6opydosanue paboueii naouadxu

Iop oGopyioBaHreM CTPOUTENBHON IUIOIIAIKY TTIOHUMAIOT BCE CKJIaIbl, TPAHCIIOP-
THBIE ¥ MIPOU3BOACTBEHHBIE YCTPOMCTBA U OOOPYIOBAHUE, KOTOPHIE UCIONB3YIOTCS
BPEMEHHO Ha CTPOUTENBHOH TIIOMIAIKE JUTSI BO3BeIeHUs coopyxeHus. Croa BXomsT
B OCHOBHOM MAaIlIMHbI U MEXaHMU3MBbI, ObITOBBIE TIOMEIIEHKS HA CTPONTLUTOIIAIKE, THIO-
wanu s 06paboTKu, CKIaAMpOBaHUsA ¥ TPAaHCIIOPTUPOBKU MaTEpPUANIOB, a TAKXKE
cHaGXeHUe 3NeKTpoaHeprucii u Bonoii. I[lnanupoBanve o00pyIOBaHUSI CTPOUTEIIB-
HOH MIOMAanK1 uMeeT OOJBIIOE 3HAYEHNE, TAK KAK NM3MEHEHUE BO BPEMSI CTPOUTENh-
CTBA BHI3BIBAET OONBUINE 3aTPATHL.

OGopynoBaHuE CTPOUILIONIAIKY OIIPEIENSETCS B OCHOBHOM BHIIOM U BEJIMYHHON
CTPOMTEJILHOI 3a/1a49H, CHOCOOOM CTPOUTENIHCTRA, CPOKAMU CTPOUTEILCTRA ¥ BEJTUYH-
HOII yyacTKa, OTBEIEHHOIO IO CTPOUTENLCTRO, BKIOYad U ero gopmy. Hns rpacdu-
YECKOIro MPECTABJICHYS IPUMEHSIIOT YCJIOBHBIE O003HAYEHMSI, CUMBOJIBI U COKpallie-
Hust (puc. 5.7).

Pacrionoxenuve OTOENBHBIX 37IEMEHTORB O0OPYIOBAaHUS CTPOUILTIOMAAKH JOJXKHO
COOTBETCTBOBATH MPOIIECCY CTPOUTENHCTBA U OOECIICYNBATE ET0 3KOHOMUYHOCTD. B Ka-
YECTBE OCHOBBI ISl IUVTAHUPOBAHKSI CJIETYET TPUHUMATh CTOMMOCTD TPAHCTIOPTHPOBKU
CTPOUTEINBHBIX MATEPUAJIOB, KOTOPAST COCTABJISIET MPE0OIafafoNyi0 YaCTh CTOMMOCTH
coopyxkeHus. Tak Kak GaleHHb KpaH B KaueCTBe rPy30NOABEMHOIO MEXaHU3Ma U
CPEICTBA TIEPEMENIEH S [PY30B SIBJSIETCS] OCHOBHBIM CPEJICTBOM MEXaHU3AI MU HA3EM-
HOTO CTPOUTENBCTBA, TO €ro IIOJIOXKECHUE SABISICTCS OCHOBOITONAraloNuM NP OPraHu-
3alUM CTpOUIUIOmAanky (puc. 5.22).

O0s13aTeIbHBIM [PY IUTAHUPOBAHUY SIBJISIETCS YUeT TPpeOOBaHMM TexHUKHY Oe3omac-
HOCTH U 32IIUTHI 3T0POBbA, 2 TAKXKE MPABII OPraHN3aIuy CTPOUTEJIBHEIX ILUTOIIAIOK Y
3alIUTBI OKPYXAIONIEH CPe/ibl.



5.1.3.1. Ilodkarouenue

TonkmoyeHUEM CTPOUMIINIOMANKN OGECTIEYNBAETCS
6ecnepeOOiHbIN TPAHCIIOPT K IUTOIanke 1 ot Hee. Ha-
CKOJIBKO 3TO BO3MOXHO, HEOOXOAMMO HCIIOB30BATE
CYILLECTBYIOIYIO YIMYHYIO ¥ JOPOXHYIO CETh.

Ha camoif cTpoiiruiomaake mpoKyiaIbIBaloTCs Bpe-
MEHHBIEC CTPOUTENIBHHIE IOPOTH, JIJIS1 TOXO YTOOBI TPAHC-
TMOPTUPOBATh CTPOUTEITBHEIE MAaTEPUAIBI U MALLIMHBI K
MECTaM MX NpuMeHeHUs. CTPOUTEIBHBIE JOPOTH JA0J-
KHBI YCTPAUBATHCS TAKUM O0pPa3oM, YTOObI OHU BbI-
JEePXWBaNIM TPAHCIOPTHBEIC HATPY3KH Ha YLIOMIAIKE.
I1o BO3MOXHOCTH HX CICAYET J€NaTh OOBE3THBIMH.
Tam, TI€ 3T0 HEBO3MOXHO, B KOHIIE JOPOru JOJKHA
YCTpauBaThCsl PA3BOPOTHAS ILIOMIAKA.

Tomxnouenlie K 0OIIECTBEHHOM JOPOXKHOI ceTH
YUTA TYITMKOBAS YaCTh CTPOUTEILHOM JIOPOTH JOJIKHBI
yCTpauBaTeCs TAKUM 00pa3soM, YTOOB KAaK MOXKHO
MEHBIIIe MEIIaTh OOILICCTBCHHOMY TPaHCOpTY. Bhles-
JTbl JTOJDKHBI JOCTATOYHBIM 00pa3oM 0003HAYaThCS U
3AIUIIATHCS, 3aTPA3HEHIE MAIIMHAMY, BhIE3XAIOLI-
MU CO CTPOUKU, JOJEKHBI YCTPAHSTLCS.

Ha crpoiimiomankax, HENOCPEACTBEHHO NPUMBI-
KaOIMX K OOLIECTBEHHBIM ITyTSIM IBYDKCHUS WU Ya-
CTUYHO BBIIBUTAIOIUXCS HA HUX, HEOOXOIUMO TIpe-
JycMaTpuBaTh cpefcTra GesomacHoctu. OHU obecre-
YyBaIOT OE€30ITACHOCTh JOPOXKHOTO U IICIIEXOJHOTO
JBVDKCHWS U CITYKAT TSl GE30ITACHOCTH CTPOMILIONIAI-
KM ¢ paboTalonux Ha HeH moaeil. TakuMm cpencTea-
MU O€30MaCHOCTH MOTYT GbITh, HAIIPUMED, OTPAHUYH -
TENBbHBIE JIEHTHI, OTPAXICHUS C IPEIYTPEXIATOIEI
CBETOBOI CUTHATU3AIMEN MU CTPOUTEIIHLHBIE 32005l
(puc. 5.8). [1pu BBICOKOLT MHTCHCUBHOCTY JIBUXKEHUSI
MOXET IOTPEOOBATHCS YCTAHOBKA CIIEITUATBHBIX 3a-
IMUTHBIX MMPUCIIOCOONEHNN, TAKMX, KaK HAIIPaBJISIO-
[IHe Kery, HAIpaBJISIONIUE MAHEN, a TAKKE IOPOX-
HBIEC 3HAKW U cBeTO(ophl. ObecneyeHne OE30MacHOC-
TH JBUDXKEHMSI TpeOyeT pa3pabOTKU IiaHa JTOPOXHOMN
Pa3METKH U OTIOBEIICHHUS, KOTOPHIA JOIKEH YTBEPXK-
JIaTBCS1 COOTBETCTBYIONIMMH OpraHaMu O€30IacHOCTH
JBIDKEHUSI.

5.1.3.2. Ilnowadxu onsn ckaadupoearus

Ha ctpouTensHoli rmomanke JOJDKHO OBITh TOCTATOY-
HO Mecta 1u1sl ckiagupoBanus. ITnomanky ms cKaa-
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e OAPOBAHUS JOJKHBI OBITH TOPU3OHTANBHBIMHU, CyXU-
il L MM ¥ KIMETb JJOCTATOYHYIO HECYIIYIO CIIOCOOHOCTh. OHU
8 N aLUTHBSR

g KpbiLLa JIOJLXHBI OBITH IOCTYIIHEI IIs1 aBTOTPAHCIIOPTA M HAXO-

T% . B JIUTBCS B 30HE NEMCTRUST KpaHa.
E & L Crovu [Tromankm ju1s CKIaaupOBaHUS NCIIONB3YIOT, Ha-
= Boprosoit npuMep, WISl KJIaJ0YHbIX KAMHEH, apMaTyphl, TIecKa,

KameHb

: rpaBHs U JIICMEHTOB OITATyOKH, a TAKKE I COOPHBIX
Yrusa |, >1.25u \‘ﬁ‘.ﬁ{,f;:‘éﬁ%“ 50mM | 3JIEMEHTOB, CTPOMTEJNLHBEIX MATEPUAIOB W JETaJel,
KOTOpPHBIE TIEPEMEILAIOTCS ¢ TIOMOIIBI0 KpaHa. [1osTo-

Puc. 5.8. CrpouTenbHEIL 3a60p MY MX HEOOXOIMMO CKJI2JUPOBATh HE Ha 3eMJIe, YTOOB!
C 3ALNTHOM KpBILen TPOC KpaHa JIETKO MOXHO OBLIO IMOIBECTH IO HUX.

KIIAJOYHBIE KAMHM, kak npasBuiio, cKja-
JUPYIOTCS Ha MOJTOHAX,, HAKETUPYIOTCS WIIN TTOCTAB-
NSIOTCH GONBIUMMU 1ITAOEISIMA U yKIa bIBAIOTCS
apyr Ha npyra. Eciau MMeeTcs TOJbKO Hebonblias
IUIOMAaAb 1S CKJIaAUPOBAHUS, TO KJIaIOYHBIE KAMHU
Ciapposaive | 4aCTO NOCTABISIIOTCS TOMBKO [UTS OTACTBHBIX CTPOU-
nOFOXeHIM TEJIBHBIX OTPE3KOB. KilanoyHbie KaMHU HEOOXOJIMMO
3AIUINATE OT 3arpsI3HEHUSI, a TAKXKE OT JIOXK/IS, MO-
po3a wiu cHera. Mx HeoOXOIMMO Npu CKJIaupoBa-

HUM pas3fielisiTh o BUAaM, ¢opMaTtaM M Kiaccam
Puc. 5.9. Cxaauposanye ctans- [WPOTHOCTH HA CXKaTue. '

HEDX APMATYDHBIX CET0Kk APMATYPHAS CTAJIb NOCTaBisieTcsi U CKiia-
JUPYCTCA B BUIE TIPYTKOBOM apMaTyphl, CETOK, KAPKACOB U MPOGUILHON cTann. Ap-
MaTYPHYIO CTaJlb CIEAYET 3alUINaTh OT 3aTPS3HEHU, OT COMPUKOCHOBEHHUSI C MAC-
JISHUCTBIMU MaTepHuajaMu, HalipuMep ¢ onajiyooutHoll cMaskoii. Ee HeoOxommMo yK-
JTafbIBaTh Ha JEPEBSHHEIC [TOAKIATKA. ApMaTypHEIE CETKH MOTYT CKIAIUPOBATHCS
KaK B BEPTUKAJIBHOM, TaK M B TOPU3OHTAIBHOM noJioxkeHuu (puc. 5.9). Ilpu Bepru-
KaJIBHOM CKJIATUPOBaHUN JIs1 OOCCTICYCHUS HANEXHOCTH IPpY BEPTUKAJIBHOM yCTa-
HOBKE HCOOXOIMMO IIPUMEHSIThH OTIOPHBIE Kapkackl. CeTKH, CKIagupyeMbie B Jiexa-
YeM MOJIOXEHUH, JOJDKHB! OBbITh 3aKPEIUIEHB 0T OOKOBOTO CIION3aHNA 13 [MTAOCIA.
Heo6xomumas mroniaas npy BePTUKATEHOM 1 FOPU30HTAIBHOM CKJIaJUPOBAHUYN CE-
TOK OXIPEMICNSIETCS UX Pa3sMepaMu.,

Crnaayposanue
B BEPTVKETLHOM
NonoXeHum

TTECOK st K1aI0YHOTO pacTBOPA U IITYKATYPHBIX PACTBOPOB HEOOXOIMMO CKJIA-
JHUPOBATh Ha YUCTOH, FOPU3OHTANBHON IITOIAIKE. B IECOK HU B KOEM CIlydae He J0II-
XHBI TIOTAIaTh TAKWUE 3aTPSI3HSIONINE COCTABISIONINE YACTH, KAK TYyMYyC, DJIMHA VJIU
ymctra. [Tpu omacHOCTH MOpPO3a MECOK HEOOXOMMO 3aUTUIIATE OT 3aMEP3aHMUSI.

OINATYBOUHBIN MATEPHAJ, SJIIEMEHTH OIATYEKH u BJIEMEH-
THl TOAMOCTEN HeoGXxoamMo CKIaIUpOBaTh Y CTPOUTENBHBIX JOPOT B 30HE JEii-
cTBUs KpaHa. Onany00YHbI MAaTEPUasl ¥ BJIEMECHTH TOAMOCTEM, HAIIPUMED JTOCKH,
OpycChsl, OKAHTOBaHHBIC OpeBHa, KpyTiislie OpEBHA, MOPOrd W ONalyO0OYHbIC ITAHENH,
CKJIaIUPYIOTCS OTAEIBHO 10 paszMepaM. DIEeMEHTH! OnalyOKuy, HAIPUMEDP KPYITHOpa3-
MEPHRBIE OTIATyOOYHBIE MaHeNH, CIeIyeT CKIIaINpOBATh OTEIBHO II0 LENW IPUMEHE-
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HUSI. Hpn CKIIaaupoOBaHUM onany60m-lor O Marepuana
n3 gcpesa HEOOXOIUMO UCIONb30BATH JCPECBSIHHBIC I - e

NOOKJIANKU. l ;:—-_‘—'_l_::

CBOPHBLIE BSJIEMEHTDI, HanpuMep 371€MEHTHI

IMOJOKOHHBIX YaCTEN CTEHB! UM COOPHBIE ILIMOBLIE
TPYOBI, CKIAAUPYIOTCS COOTBETCTBCHHO WX IOJIOXKC- | SnemeHTs! nepexpsiTuii
HUIO B CMOHTHUPOBAaHHOM cocTosinuu. Tak, Hanpumep,

dacagHbie NaHENN UK CTCHOBLIC MTAHETN HOJDKHBI W

CKJIAIUPOBATLCA B BEPTUKAIBLHOM ITOJIOKEHUU, A Qe i
COOpPHEIC TUIUTDI NIEPEKPHITUIN WK JICCTHUYHBIC Map-

1KY — B ropu3oHTanbHOM (puc. 5.10). Ecnin HeoOxom- W
MO 1ITabeIupoBaTh IpyT HaJl IPYroM HECKOJIBKO COOp-
HBIX 3JIEMEHTOB, TO MOJKJIAIOYHHIC JOCKU MOKHBI | 3nemeHTs! nectHiy
pacroararbCsi BEPTUKAIBHO Jpyr Hand ApyroM. Bce

COOpHBIC 37ICMEHTHI JOJKHBI Pa3rpyKaTtbCsl B HEIIOC- CaTesoeble —
o naHeny
PEACTBEHHOM OJM30CTH OT KpaHa.

~ [vcTaHyMoHHbIe
o494 & &y Bpyciv

Moanophbie
KO3Ml — 4

5.1.3.3. Hnowadxku ons obpabomru

IIpu obycTpoiicTBEe CTPOUTENBHOM IUIOIIANKH HEO0-
XOOUMO IIPEeIyCMOTPETh IUTOMIAIKH IS 00paboTKu
IPEBECUHBI U CTATN. B HEOOXOMUMBIX CNy4Yastx CleOy-
€T NpEaOyCMOTPEThL U OPYIrue€ Iuromansku, HarnpuMep COopHble aneMeHTLl CTeH
JUTS. U3rOTOBJICHUS COOPHBIX 3NIeMeHTOB. [Inonanku
st 00paboTKM, B OCOOECHHOCTH IIPU PACIIOIOXCHUN
CTPOUTIIONIAKY B HACEJIEHHOM NYHKTE, HEOOXOMu-
MO [IeNaTh KaK MOXXHO MEHBLIMMMU IO Tollianu. Ecnu ectb BO3MOXXKHOCTE MpenBa-
PUTENBHOrO U3roTORJICHNS COOPHBIX 3JIEMEHTOB, TO €€ HEOOXOIMMO 00s13aTEBLHO 1C-
[OJIb30BATh.

Ha moniankax st 06paboTKu qpeBeCHHBI U3TOTABIMBAIOTCS NPEUMYILECTBEHHO
onany0OYHEIE 3JIEMCHTHI, HAITpUMEp OnaiyOKa Jis KOJIOHH 1 6amok. Ha Ttakoif mio-
IIaaKe OOJKHBI OBITH ONAaJyOOUYHBIC CTOMBI, CTAHOK M UPKYNsipHas muia. MHorna K
HUM JOOABJISIIOTCS LICITHAS MTHJI1A U CTporajibHas MammHaa. Mx HeoOxomuMo 3a1uiiaTh
OT HEONArONMPUATHBIX MOTOIHBIX YCIOBUI U UCHONB30BAHMUS JTUIAMK 0€3 IOIyCKa.
C onHOIT CTOPOHBI MTOIIAAKY JIOJKHA CKIAIUPOBATLCS IPEBECUHA, MPEIHA3HAYCH-
Has K o0paboTtke. C Ipyroil CTOPOHBI CKJIATUPYIOTCA IPEOBAPUTEIIEHO N3TOTOBICH-
HBIE 37ICMEHTHI onanyoku. [locnenare nomKHB HAXOOUTHCS B 30HE NENCTBUS KpaHa.

Puc. 5.10. CxraguposaHyie cOOp-
HBIX 3JIEMEHTOB

5.1.3.4. Yemanoexu 0ns npueomoeneHus Mamepuaioe

Bynyt v Ha rIomaaKe UCONb30BAHBI YCTAHOBKY JUIS IPUTOTOBICHNSI GETOHA U pa-
CTBOpA WJIV 3X€ OyJIeT UCIIONb30BATLCH TPAHCIIOPTHBINA OETOH MM FOTOBEII PACTBOD U3
MUKCEPOB, PellIaeTcsl HA OCHOBE CPABHEHMS CTOMMOCTEHA.

B 6onbivHcTBE cityyaes crpoiromanku odoecneunsaioresi TPAHCIIOPTHBIM
BETOHOM. Tlpu moctaBkax 06€TOHa B aBTOMOOWITBHBIX MUKCEpaxX UMEIOTCS DAy~
HBIE BO3MOXHOCTHU oTna4yu 6etoHa. Ero MoXHO nmogasark, HarpuMep, TIpsaMo 13 MUK-
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cepa B ONaJlyOKy Yepe3 JIOTOK C TOMOIIBIO TPAHCITOPTEPHON JICHTHI WM OETOHOHACOCA,
€CJIM 3TH CPELCTBA ITOJa4YV YCTAHOBJICHBI HA aBTOMOOMILHOM MuKcepe. [1pu nmomaye
KPaHOM BHIIa49a CBEXEro OETOHA MPOUCXOAUT B OCTOHHYIO 0alblio WM B epeaaTod-
HBIH cuitoc. Eciiv 6€TOH IMOAaeTcs ¢ NOMOILBIO aBTOMOOUIIBHOTO OETOHOHACOCA € pac-
NPENCTUTENBHON MAYTOM, TO BbIJIayd OETOHA MPOU3BOANTCS B PA3NATOYHYIO BOPOHKY
Ha agroMobuie (c. 413).

Ipu kKnamoyHBIX pabOTax B OOIBIIMHCTBEE CJIy4acB UCIIOIb3YETCSI 3aBOJICKOM CyXOit
PacTBOp WK 3aBOJICKOM CBEX Ui pacTBOp. [1pu npuMeHEeHUM CyXOro pacTBopa ero cKiia-
JIUPYIOT B MEIIKAX HA CKJIaJe CTPOUTENbHBIX MATEPUAJIOB UM POCCHIIIBIO B CHAJIOCE.
CxutarpyeMBbIi B CUITOCE CYXOU paCTBOP TIEpeiacTcs Yepe3 BCTPOCHHYIO MEIIANKY TTPsi-
MO B KpaHOBy10 0ajpio. Eciin Kiiafika BeIeTCsT Ha CBEXEM 3aBOICKOM PacTBoOpe, Heo0-
XOIMMO NPEAYCMOTPETH MECTO JIs TIEPENATOYHOIO CHJIOCA WK NEPENaTOqHON 0aapu.

I1pn HazHaYeHnu MecTa pasnayu OETOHA WK PACTBOPA MO OTHOIICHUIO K OallleH-
HOMY KpaHy HEOOXOOUMO YIUTBIBATH, YTO IIOCTABKA MOXET IIPOU3BOANTECS CO CTPO-
UTENHLHOU OPOry U YTO KPAH MOXET IOCTUTHYTh MECTA YKIAAKU TONBKO 32 CYET I10-
BOPOTA M BBUIETA CTPENBL. DTO 3X€ OTHOCUTCSI M K YCTAHOBKE Pas3faTOYHOro CUIIOCA.
IIpu NpoABMXEHUN CTPOUTENHLCTBA 3TH MECTA MOTYT MEHSITBCSI.

5.1.3.5. Tpancnopmuoe obopydosanue

TparcnopTHEIM 0OOPYIOBAHMEM CUUTAIOTCS MAILIMHBL 1 MEXaHU3MEI, C IIOMOIIBIO KO-
TOPBIX CTPOUTENBHBIC MATEPUAJIbI 1 IEMEHTHI ITIEPEMEAIOTCS TOPU30HTAIBHO, BEp-
TUKAJBbHO WM NOA HakioHoM. Hapsiny ¢ apronorpy3dukaMyi 1 aBTOMOOUIBHBIMM
MOIBEMHBIMY KPAaHAMUM K HUM OTHOCSITCS TAKKE MPUBOISIIMECS B IEUCTBUE MOTOPaMU
MEXaHW3MBI, KaK TPaHCIIOpTepHAas JICHTA WM CKOPOCTHOM BUHTOBOU NOIBEMHUK HJIN
nebenka. [1pu BeIOOPE TPAHCITOPTHOTO OOOPYIOBAHNSI HEOOXOOUMO YUUTHIBATH TO, KaK
OHMU TOJIXOOAT ISl JAHHOM CTPOUTENBHOM 3aJa4U ¢ TOYKU 3PECHUS MEPEMEIAEMOrO
MaTepHayia 1 ero KonmyecTea. BRIOpaHHBIE B 3aBUCUMOCTH OT IIEPEMEIAEMOr0 Mare-
puaJia TPAHCIIOPTHRIE MEXaHU3MBI B OOJILIIMHCTBE CIy4acB sIBJSIIOTCS OoJiee Mpou3Bo-
IUTENbHBIMU, YE€M TE, KOTOPBIC OOBINHO UMEIOTCS B HAJIMYUM.

TPAHCIIOPTEPHAS JIEHTA npuMmessieTcsl 1yt rOpU30HTAILHOIO MM Ha-
KJIOHHOTO INEPEMENICHUS CTPOUTENBHBIX MATEPUATIOR WM BhIHYTOro rpyHrta. OHa
COCTOMUT M3 TPYOYaTOM CTAJBHOU OITOPHOW YacTul u
INAIKON Wiu NpodUnpOBaHHON PE3UHOBON JICHTHI
C MOTOPHBIM IpUBONOM. MakcuManbHBIM yroi Ha-
KJIOHA TPAHCIIOPTEPHOU JIEHTHI JOJKEH COOTBETCTBO-
BaThb TpaHCIOpTUpyeMOoMYy Matepualy. Eciu tpauc-
MOPTEPHBIC JICHTHI NMPUMCEHSIOTCS JUISI TPAHCIIOPTU-
pOBKHM pacTBOpa WK OCTOHA, B KOHIIE TpaHCIIOpTEPA
HEOOXOIUMO MPEOYCMOTPETh MEPONIPUSITUS IO TIpe-
TOTBPALICHUIO OTCIAMBAHUS TIpU cOpoce. DTO MO-

JXeT OBITh 00eCIIeueHO, HAIIpUMED, IyTEM OrpaHudEe-
g;';c 51/'11(1);(?0 rgs;‘g’gzﬁ;’zg HUsI BBICOTHI NAJCHUSI WM IyTEM YCTPOICTBa Baja
JIMCT Ha KOHIIe Tparciopreprofi  OOJBIIOTO IMaMeTpa U OTOOMHOrO XECTSHOTO JIMCTa
JIEHTH (puc. 5.11).

Tparcnoprepuan  Otboiubiit

neHra cTanbHoM IucT
Haripagriexve
[BINKEHNA

Pomk ———

OrpaHMYUTERBHBIS — 4o
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C noMmouipio iedbeTKu MOXHO IIEpEMEIaTh CTPO- = T—
UTENBHBIE MATEPUAJIbI B BEPTUKAIBHOM ITOJIOKEHUU. ety
1§ — Crpena (ykocuwa)
Ha crpouTebHBIX IUTO@AKaX IPUMEHSIIOTCS CKOPO- L.JF—J, 3 __
~ ==
CTHBIE N€OCIKN ¢ MOTOPHEIM IpuBogoM. CKOpoCT- K i
i MNepecTasHan
HBIE CTPOUTENBLHEIC JICOEIKY BKIIOYAIOT MPUBOIHOM K?J{{,H:ac o
MOTOP C PYKOSITKOM yIpaBJIEHUS, TpoC, OapabaH JUIst | fnacvwawm 5 [
TPOCa € TOPMO3OM U OTKJIOHSIOLIMM POTIMKOM, 8 TaK- | gp s
OXKyX TPOCO-
K€ CTpesia ¢ pOMUKOM sl Tpoca. CKOpPOCTHAS CTPO- | Boro ponwka Kpiok ¢ xo-
MyTOM
UTENbHAA JiebenKa npy NoLbeMe rpy3a HaMaTbIBAET A beaonac-
g5 A
rpy30Boii Tpoc Ha Oapaban. Ctpena, Ha KOTOPYIO }
JIeMCTBYeT OBOWHA Harpy3ka, HOJIXKHA YKPEIUISITECS
0COOeHHO TIIAaTeNIbHO. CTpea MOXKET OBITh BBIIION -
HEHa B BUJIC TOBOPOTHO YKOCUHHI (puc. 5.12). Puc. 5.12. TosopotHas cTpena
OBICTPOXONHO! CTPOMTENBHOM
5.1.3.6. Ilodsemuble mexanusmul neGenKn
K mogbeMHEBIM MEXaHU3MAaM OTHOCSITCSI MOTBEMHUKN
U KpaHbl. [TomrbeMHUKY — 3TO B OCHOBHOM OBICTpO- Ty Beprowai oriro-
T HAIOLWIA ponvK
XOIHBIE CTPOUTENBHEIC TOOBEMHUKY, a KPaHbl — 3TO 3atria =
OalllcHHBIC ITOBOPOTHBLIC KPaHbl M KPaHbl Ha TPaHC-
L
MOPTHHIE cpeficTBaX. BRICTPOXOMHBIE CTPOUTCILHBIC c H
DYC NOPYYHs -
NOABLEMHUKY COCTOST, KaK IIPABUIIO, U3 IPUBOIA, HA- | Cpepnruii 6pye
p 4 OrpaxaeHns - —— HanpasnsioLme
LIPABASIOLMX PEJIbCOB Y TPAHCTIOPTHOT'O YCTPOUCTBA, | Hunkewtit or- pemoit
. 60MHbIA
OCHAIIICHHOTO YIaBIUBAIOIIAM YCTPOMCTBOM U OT- | 6pye . onepessiie
] : pyCcha
KuaHbeIM OyreneM. Kpansel cocrogaTt u3 Oalliiu, cTpe- L MOIEBMHMK C yriaBnut-
BaIOLUMM YCTPONCTEOM
JIBl, TOBOPOTHOTO U TPAHCHIOPTHOro 000pyIOBaHUS 1 B TR
Orensvn
IPOTUBOBECA. %]
BLICTPOOENCTBYIOINM CTPOUTESLHLIA = i | Sayvrias :
= KPBILE g
MOOBLEMHUK i
- Orpaxpetve
C noMo1IbIo OBICTPOIEHCTBYIOUIITX CTPOUTENHHBIX 7 =
MOABEMHUKOB CTPOUTENIbHBIE MATEPUATIbI [IEpeEMENa- i ‘
I0TCSl BEPTUKAJILHO WU HAKJIIOHHO TO pPeibcaM Ha 55 j
nogbeMHON matgopme. BricTpoaeiicTByIONUIL CTPO-

WUTEJIbHBIN NOIBEMHUK YCTAHABIMBACTCS IO ITPSIMBIM P, 5,13, Brlctponmmsti cipo-
YIJIOM K COOpyxeHuIo (puc. 5.13). Hanpapisiolie € yrenpupit mompeMamuk
penpcaMy MOT'YT TIEPTICHIVKYJISIPHO 3aKPETUISTECS Ha

COOPYXKEHUU WM OBITh HAKJIOHEHHBIMU K COOpPYXeHUI0. Kapkac moaseMHNKA TOIKECH
OBITh 32CTPaxXOBaH OT NMpocasioK. Kpernmenue HapapsTionmx pebCOB HA COOPYXKECHUN
CIeAyeT BBITIONMHSTL TAKUM O0pa3oM, 9TOOBI MX IIPOYHOCTL U YCTOMYUBOCTE ObLTH 00eC-
MEYEHBI U 1101 HArpy3Koit. J1Jist 3TOro NpenHa3HAYCHbI 3aTSKKU NPU BEPTUKATIBHOM U
MOAIIOPKY TIPYU HAKJIOHHOM PACHONOXKCHUM MOMBEMHUKA.

KPAHbLI

C noMomisio KPaHOB, HA3bIBACMBIX TAKIKEe KpaHaMU I HaA3CMHOTO CTPOUTEIb-
CTBd, MOI'YT IEPEMEIIATHCA CTPOUTENBHBIC MaTEPHUaJIbl U KOHCTPYKIIUU B J1I000€ MECTO
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Bala ¢ BblesaHoM
TeSIeXKOH
HimkHenoBopoTHEIA, HWKHENOEOPOTHI,
€3S e3AALMIA
Wronevartas cpena Tenshepras crpena

NSt ManbIx v CPESHVX NOoLLAA0K

(==
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Beepxy nosopot-
Hbli1, BEEPXY CaMo-
TNIOABEMHBIN

Beepxy NOBOPOTHLIN,
BBEPXY CaMONOTLEM-
Hbli1

CrauvoHapHblii CrauyvoHapHbIn

TensepHas 1 rycokoeas
crpena

[ins GonbLUMX K BEICOKMX COOPYKEHHUIA

Tenbthepran ctpena

Puc. 5.14. KpaHpl 171 HaA3€MHOTO CTPOUTENb-
crBa (TDK)

CTPOUTEBHOTO COOPYXEHUS (puc. 5.14).
Kpans! 1nst HaZ3eMHOTO CTPOUTENb-
CTBA — 3TO ITOBOPOTHHIE OAIICHHBIC KPa-
Hbl (TDK). TexHudecKnMHU XapakTepy-
CTUKAMU KpaHa SIBISIOTCS, HANPUMED,
BBUIET CTPENBI, IPY30IOIBEMHOCTD, Bbl-
cora nogbeMa U CKOPOCTh TepeIBUKE-
HUS, TaK € KaK U TPAHCIIOPTUPOBOY-
HBIIT BEC M pa3MEpHl B TPAHCIOPTHOM
nonoxeunu. B 3aBrcuMocTi ot TpebO-
BaHUI, KOTOPHIE NPENbSBIISIIOTCS K Kpa-
HY Ha CTPOILIOIIANKE, NOJDKHBI IPUME-
HSTBCS pasNTUYHBIC OAUICHHEBIE KPAHbI.
Ecnu, BarpuMep, KpaH JOJKEH €30UTh,
TO €0 HYDKHSSA 9aCTh COCTOUT M3 HIDK-
Helt 1aTtdOpMBI C KOIECHBIMU TEIEXKKA~
MM U ITOBOPOTHHIM KpyroM. Ecnu 6a-
IIEHHBIA KpaH YCTAHOBJIECH Ha ONHOM
MECTE, TO FOBOPAT O CTAITMOHAPHOM 0a-
meHHoM Kpade. Ecnu moBopoTHas
rardopMa yCTaHOBICHA HAa HIDKHEN
miardopMme, TO TAKOU KpaH Ha3bIBAETCS
HMXKHEITOBOPOTHLIM.

Ecnu moBopoTHas riardopMa yCTaHOBICHA Cpasy 101 CTPENIOiL, TO TaKOI KpaH Ha-
3piBator BEPXHEITOBOPOTHBIM. IIpoTtuBOBeC, HA3bIBAEMBIN TAKKE 0AJIACTOM,
pacronaraercst Ha BbICOTE NOBOPOTHOM 1u1atdopMbl. Eciiu GariHs MOXeET ITyTeM ycTa-
HOBKH JIOITOJTHUTENIBHEBIX TIPOMEXKYTOTHBIX 3BEHECB (J1a3a101I1X 3BEHBER ) TIOICTPAUBATH-
sl oI IPOIBILKEHIE CTPOUTENBHBIX padoT, To KpaH Haseiactces JIASAIOIIIUM v

CAMOIIOABEMHEBIM (cM. puc. 5.14).

Ecnn 6ammHs 6anieHHOro KpaHa 3a CYeT pasfeIbHbIX HUXHEHW W BEpXHEHU yacTei
MOXeT OBITh BBIBE3€HA WU OBICTPO 3aBE3€HA Ha IUIOIIAAKY, TO 3TOT KpaH JIETKO IpU-

Puc. 5.15. VcraHoBKa xpaHa GBICTPOTO pHUMeE-
HEHMS

MECHUM U JIETKO MOXET ObITh JEMOHTH-
poBaH (puc. 5.15). Ota KoHCTPYKUMS
fanicHHOro KpaHa HaspieaetTcss KPA-
HOM BBICTPOI'O ITPUMEHEHMAL.
Ero MoxHO ITepeBO3UTH I10 yIUTAM BME-
cre ¢ ratGopMoii 1 GajiacToM, a Tak-
K€ CO CTPENION 1 OalllHeiT B BUIC ITPULIC-
1a K TPaHCIIOPTHOMY CPEICTBY (TArauy).

30Ha neiicTBUS KpaHa 3aBUCUT OT
JUIMHBI PEJILCOBOTO IYTH BUIA CTPEJIBI.
Cripena MoxeT OBITh BBIIIOJIHEHA B BUIE
TYCHKOBOM 1 TebdEepHOI KOHCTPYK~



MU (C IIEPEMEINAIOIICIACS IO CTPETIE Te-
nieXxKoi) (puc. 5.16).

TEJIBO®EPHAS CTPEJIA — 3710
110 GONbIICH YACTH FOPU3OHTAIBHAS
cTpenia, KoTopas ¢ MOMOIIBIO MOIbEM-
HOI'0 MEXaHM3Ma Ha HepeMEIIAIOIIIXCSI
C NOMOIIBIO TPOCA POJIMKAX, HA3HIBAC-
MOTO TaKXe Tenb(hepoM, MOXET mepe-
MELIAThL TPy36l BHYTPU 30HBI JEUCTBISI
KkpaHa. TenbgepHast cTpena U3 IByX Ja-
CTCU MOXET MePEMEIATh TPY3bl TAKKE
U Kak TYCHLKOBAs CTpena, YTOOB ocTa-
BATHCSI TOMHOM [T IPUMEHEHUSI U IpU
GOMNBIIUX BBICOTAX coopyxeHust. [ py3o-
MOIBEMHOCTD TENbMEPHO CTPENBI 13-
MEHSIETCH C PACCTOSTHUEM TeNb(pepa OT

5.1. ITodzomoska pabom 2

Wroneyatas
cTpena

!

4 TensthepHas
cipena

Boicota kpioka

Bhiner crpernt! kpaHa

Puc. 5.16. I'pyzononneMHOCTs KpaHa ¢ Tenbhep-
HOM CTpeJIoil U KpaHa ¢ UTOJbYaTOM CTPEJIOM
(nipumMep)

OawiHu. [lpu 3TOM TrOBOPAT O BBUIETE CTPENbl. Tak, HANpuMep, Teandep KpaHa nmpu
BouteTe 40 M uMmeer rpy3zonogbeMHOCTD 1250 Kr, mpu Bbuiete 30 M — 1780 Kr v mpH BBI-

nere 20 M — 2500 xr (cM. puc. 5.16).

I'VCHKOBASA CTPEJIA, HaspiBacMasi Takxke ITEPECTABHON CTPEJIO, — 3TO Ha-
KJIOHHO IIOCTaBJICHHAs CTpENa, KOTOpas 3a CYET M3MEHEHMUS HAKJIOHA ¢ ITOMOLLBIO
rPY30NIBEMHOTO MEXaHU3MA MOXKET MEPEMEILATH TPY3bl BHYTPU 30HBI JCHCTBUS Kpa-
Ha. [ py3onogbeMHOCTb TYCHKOBOM MM MTONBYATON CTPENBI M3MEHSIETCS ¢ U3BMEHEHU -
eM ee HakJIoHa. Tak, HalpuMep, CpaBHUMAs € TeNbGePHOI CTPENION UroIbYaTast CTpe-
na nipu Beutere 40 M umeer rpyzonoabeMHocTh 1300 kr, npu Beinere 30 M — 1800 xr
u rmpu BeuteTe 20 M — 3000 M (cMm. puc. 5.16).

CTOsIHKY KpaHa HaIo BEIOUpaTh Ta-
KM 00pa3oM, 9TOOKI BCE CTPOUTENIBHOE
COOpPYXEHME U pa3nada OCTOHA, a TAKKE
CTPOUTENIBHBIC TOPOTU, TIIOIIAIKY IS
CKJIAJUPOBaHUS U 00pabOTKM HAXOMU-
JIcCh OBI B 30HE geiicTBusl KpaHa. Kpan
MOXET OBbITE YCTAHOBJICH CTALMOHAPHO
WIM Ha IIepeIBXHON mnatdopMme, me-
pEMEIIAIOIICICS 0 KPAHOBOMY ITYyTH.
I1pu yctaHOBKE OalICHHOrO KpaHa He-
00XOIUMO BBIAEPXUBAThL O0€30MACHEIC
pPacCTOsIHUS IO CTPOUTENILHOrO KOTJIO-
BaHA, COOPYKECHHUS, JIECOB 1 CBOOOAHO
TIPOJIOXKEHHBIX 3JIEKTPUYECKMX Kabenei
(puc. 5.17). Kpome toro, HEOOXONUMO
CIEIUTH 32 TEM, YTOOBI paanycC OBOPO-
Ta Gamnacta 00ECTeYUBal PACCTOSHUC
o 1mtabens matepuana He MeHee 50 cM.

/| ]
KpaH :i -
Moporosoe
LUrabent npepebn.ueﬂwe
matepuiana ;i
SaumtHan

nonoca
;i ) >60 cm
>50

] I
Yron otKkoca

I
1
I'nybuHa koTnosana

Yron HeceHun Harpysiu S
< 30° npy HAchIMHOM ¥

CKONB3ALYEM OCHOBEHUM U
< 45° npv 3apocLLEeM k1 CEA3HOM DCHOBaHUU

Puc. 5.17. Be3onacHpie pacCTOSIHUS MPH YCTa-
HOBKE KpaHa
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[BoiHast netna

MNopnoH ¢ Gopramm
INsl KAMEHHBIX

Hopmmpyemble TPOCOBLIE NETHU MaTepuanon

Puc. 5.18. I'pysononseMHBIe 3aXBaThI

Puc. 5.19. [lepemenicHUe rpy30B

Pabora kpaHa TpebyeT BRICOKOU cTeneHn Ge3onacHoctu. I1onHOCThIO 3anpenaeT-
Csi TIEPEBO3Ka JIIOICH Ha MOMJIOHAX, a TAKXKE HAaXOXIEHHUE [IOCTOPOHHUX B 30HE pabOTH
KpaHa. Baneimmmu MeponpUsITUsSIMU TIO O€30MIACHOCTH SABIISIIOTCS CIIEHYIOIIME.

3axBarpl Ha TPOCax COMIACHO MpeanucaHusaM (puc. 5.18).

HanexHoe npuHATIE W TPAHCIIOPTUPOBKA IPY30B C MIOMOIIBI0 COOTBETCTBYIO-
IIIAX CpenCcTB TepemellieHus (puc. 5.19).

O6ecrieueHre 6e30MaCHOCTU MPOTUB CXOMIa € PENILCOB, ONPOKUIBIBAHKS U HE-
JKENATEIbHBIX OBVDKCHUM KpaHa. KoHIeBRe OrpaHNYMTENbHBIC BBIKIIIOYATENH,
OTpaHIYUTENIN TPY30BBIX MOMEHTOB, OTpaHUYMTENN KPAHOBOTO IYTU U OYMCTHU-
TEM PeJIbCOB HU B KOEM CITyyae yaajlaTh HENTb3sl.

PabGota Ha KpaHe, UCOHITAHUS KpaHA U NPOPUNAKTUYECKUE PEMOHTH MOIYT
MPOU3BOIUTECS TONBKO JIIOABMU, NONYYUBIINMA 00pa3oBaHue B 00acTu pa-
OOTHI C KpaHaMMU.

HeBumuMplit KpaHOBILIMKOM Ipy3 IOIKEH TPAHCIIOPTUPOBATHCS TOJBKO MO 3HA-
KaM CUTHATBLIMKA.

ITpu nokumaanuy KabuHbl KPAHOBIIVKA IPUBECTU IPUOOPHI YITPABIEHUS B HY-
JICBOE WJTM HAYAJIBHOE TIOJIOKEHME.

ITpu ocTaHOBKe KpaHa rpy30nogbEMHBIN KPIOK IPUBECTH B BEPXHEE TIOJIOXKE-
HUE, 38KPEITHUTH TOPMO3 TIOBOPOTHOI'O YCTPOMCTBA U ONYCTUTH CTPEJTY B Haubo-
JIe€ HU3KOE MOIOXCHUE.

Kocoe nepemelieHre rpy3oB 3afperieHo.

KPAHBI HA TPAHCITOPTHBIX CPEJICTBAX, Ha3zbiBacMbIC TAKXE IOIBUXK-
HBIMU WA aBTOKPaHAMM, CKOHCTPYMPOBAHBI CIICINAJIBHO Os1 OBICTPO CMEHSIEMBIX
00beKTOB. OHU NOAXONAT IJI51 KPATKOBPEMEHHOTO IPUMEHEHUSI, B 0CODEHHOCTH KOT-
IIa MOIBLEMHOE YCTPOICTBO JOMKHO YaCTO TEPEMEILIATLCS, KaK, HAalIpUMEDp, IIpU 3aTeC-
HEHHBIX YCIIOBUAX cTpouuromanky. KpaHE Ha TPAHCHOPTHERIX CPEICTBAX — B OONb-
IIMHCTBE CJIY4aeB 3TO IIOBOPOTHHIE KPAaHbI, CMOHTUPOBAHHBIE Ha KOJECHOM LIACCH.
Crpena MOxeT ObITh PEIICTYATON KOHCTPYKIIMI VUTW TUAPABIMICCKY BBIIBUTAIOIICH-
Csl TEIECKONUMECKON KOHCTPYKLIMMU.
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5.1.3.7. Boimoebie nomewjerus u CKaaobl

K obopynoBanmio TLIOMIATKH OTHOCSTCSI OBITOBKH JUIST paOOYMX, ITOMELUCHMS IS KM~
JIbSI ¥ CIIATBHEIC TTOMETEHMS IS paboyrx, HE IPOXUBAIONIMX B JAHHOM MCCTHOCTU,
CTPOUTENHLHAA KOHTOPA Y MOMEIIEHUs OpUragupa, CaHuTapHoe 000pyIOBaHUE, TAKHE
KaK MOCYHBIC YCTAHOBKU (IyUIEBbIC) U TYaNeThl, CKJIal HHCTPYMEHTA, CKJIal CTpoiiMa-~
TepuaIoB. I{Jig 3T0ro NpuMeHSTIOTCS Ha OOJIBIIMX CTPOUTUIOIIANKAX Oapaky UM XU~
JIBIC ¥ CAHUTAPHO-TEXHMYECKNE KOHTEIHEPHI, 4 HA 00NEE MEJIKMX CTPOMUILIOLIATKAX
CTpouTENbHbIC BAroHYnku. KoHTeitHephl 1 CTPOUTEIBHBIC BATOHYMKY UMEIOT BCTPO-
€HHOE 000pYIOBaHNE 1 MeOeIb.

BEITOBBIC MOMEIICHUS CICAYET PACIIONAraTh BHE
30HBI paboThl KpaHa. VI3 cTpouTebHOM KOHTOPH U T _
HONielLleHIEH MacTepa JOJKeH ObITh obecrieden 0630p ["1‘38";‘:;0%'8 = y:Te“"
BCCli CTPOVILTOIIAJIKY, & TAKKE BHC3IOB U BBIC3IOB, & | Mpowssopcreekast cranus
taxxe ckinana. OcoGeHHO ynoOHO paCIioNararh CTpo- | N0 HECHaCTHRIM Crysast: -
UTENIbHYIO KOHTOPY ¥ IIOMEILICHUE OpUrajupa OKoJo

Cnyx6a cnacens:
Ten:

Brivaittuvii epay nepeoi noMoLLy:

BbE37a Ha cTpouIutomanky. CrpoutensHas KOHTOpa | 1. Ten.:
Ha 005ee MEJIKUX CTPOUTENIbHBIX IUIOIANKAX MOXET | 2 Ten:
OBITh COBMEIICHA C MOMeNIeHneM Opuragupa. Ins | 3 Ten.:
TIEPBOI MOMOIITY B TIOMEIIEHNN Opuraaipa HeoOxoau- | Bpay opranvaaywm npodcotosa:
MO IIPENYCMOTPETH JOCTATOYHOE KOMMYECTBO IICPEBS- Ten:
Bnvxaiuan GoneHula:

304YHBIX CPEICTB U amnrtedek. KpoMe Toro, MOMKHBI
OBITH YKa3aHbl JIU11a, OTBETCTBEHHBIC 32 CMACATELHEIC
paboThl, HATIPUMED JIMLR, OKA3BIBAIONIME NEPBYIO TI0-  pyc. 5.20. TabmmuKa ¢ OFLsBIe-
MOIllb, 1 Onuskalinmit Bpad. CnacatenbHble CIYKOBl  HueM O CAyX0ax CaceHus
JIOJXHBI OBITH YKA3aHbl Ha TA0JIMYKE, BEIBEIICHHOU B
KoHTOpE (puc. 5.20).

CanurapHoe 000pyIOBaHUE IOIXHO OBITH 0OecIie-
4EHO B JOCTATOYHOM KomyecTBe. OHO HOKHO COOT-
BETCTBOBATH TMTMEHMYECKUM TPEOOBAHUSM U BCErma

Ten.:

comepxareCs B yuctoTe. Moxer OBITH 3aTPeOOBAHO S e
TPUCOEAMHEHME K TOPONCKON CUCTEME KaHATU3AINH.

Cxransl cioyxar ISl XpaHEeHWsI UHCTPYMEHTA, 5
00OpYIOBAHMS MAO MEXAHU3AIY, 3AITACHBIX Yac- ~' :& 3

Tel, BCIOMOraTeNIbHbIX CTPOUTE/IbHBIX MATEPUAJIOR,

paboyeit crienogexXabl 1 HEOONBIIOro KOMU4YECTBA pgxgggpmam"ﬂ Pasvepaioupe

CTPOUTENBbHBIX MatepuanoB. CKIIan HOMXKEH HaXo-

IuTbest moa 3aMkoM. OH pacrionaraeTcsl 4acto psaoM

CO BbE3IOM, CO CTPOUTENBHOU KOHTOPOM KJTH C ITOME- x
fAnosutuie OnacHele pnst

300p0OBLA

nieHreM Opuragvpa wim npopaba. CkianupyeMble Ha
CKJiaJic TIPOU3BOJICTBEHHBIC MATCPUAJIBI K XUMUKAIUI
HEOOXOOUMO COIEPXaTh U NIPUMEHATh B COOTBET-
cTBuU ¢ NpeanucanusaiMu. COOTBETCTBYIOIIME 000- Puc. 5.21. OBO3HAYCHMS OnAC-
3HAYCHWSI OMACHOCTY HEOOXOMMMO HAKICUBATD TaK, gocTh nyis NPOM3BONCTBEHHEIX
yTOOLI WX OBLTO BUIHO (puc. 5.21). MaTepHaNiOB M XMMHUKAIHEB
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5.1.4. O6opyodosanue cmpotiniowadxu

O6opynoBaHUE CTPOUIUIOMAAKHA NPOU3BOAUTCS COTNIACHO CTPONTEHILIAHY (puC. 5.22).
OH COIEPXNT B3aMHOE PACTIOJIOXEHUE OTAECNILHBIX 3JIEMEHTOB O00pYNOBaAHMSI CTPOIi-
wonaaky. [loTpeGHoCTh B IUTOLIAASX JUIST 3JIEMEHTOB OOOpPYIOBAHUS CTPOUILIONIIA-
KU ¥ CTPOUTENHLHBIX MAIIIWH NPEACTABIIETCS, KaK NpaBuio, B Maciiurabe 1:200 v cHabd-
3KaETCSl CMBICJIOBBIMUM KapTUHKAMU, 3HAKAMU M COKpALIEHUsIMHU (cM. puc. 5.7). Tlpu
paboTe ¢ KpAaHOM OPUBOIUTCS TAKKE JIMHUS OrPAHUYCHUSE 30HBI paboThI KpaHa.

Ha yyactke, OTBEICHHOM I10I CTPOUTENIBECTBO, OCBOOOXIACTCS CTPOUTENHHOE TIPO-
CTPaHCTBO, HEOOXOMUMOE ISl BO3BEICHUSI COOPYXECHUS!, IIPUYEM CYIHECTBYIOIIAS Pac-
TUTENILHOCTD, KaK, HATIPUMED, ICPEBbA U KYCTAPHUK, IO BO3MOXXHOCTHU JOJDKHBI COXpa-
HSITHCS. 3aTEM OPOU3BOIUTCS pa3dMBKa COOPYKECHUSI HA MECTHOCTU U OKOHYATEIILHOE
0003HAYEHIE YIJIOB COOPYKCHHMS Ha IIPOIO/LKCHUM pa30UBOYHBIX JIMHUIMA, TaK, YTOOBI
MapKUPOBKa, HAIIpUMED, HE [TOTIafana Ha 0003HAaYCHHBIEC HA CTPOUTEHILIAHE IJIOIIA M,
OTBEJICHHbIC IO/ JOPOrH, MJIM HA MECTa, MPEIHA3HAYCHHBIC JUISl CKJIaUPOBAHNS TPYH-
Ta, BBIHYTOro u3 Kotnosana (c. 293). I1o okoHYaHuy 3eMJISTHBIX padoT yCTaHABJIUBACT-
csi cTpouTeNbHBIN 3200p. [1ocne 3Toro npousBoauTcs: pa3orBKa MONMOXKEHHS IPEIyc-
MOTPEHHOIO 110 CTPOMTICHIUIAHY O0OPYIOBAHUS CTPOMUTUIONIAIKI U €ro YCTPOWCTBO.
Bnesn u cTpouTenbHBIC TOPOTH YKPEILIAOTCA. OO0pYAyIOTCS CTpOUTENbHAS KOHTOPA,
OBLITOBBIC TIOMEINCHYISI, CAHUTAPHBIC IIOMeILcHNS U ckiaf. [logBomka smexTposHeprumn
¥ BOIIBI, KaK MPaBUIIO, MPOU3BOLUTCS OT OOIICCTBCHHBIX ceTeil. 151 CHAOXKEeHWS DJICK-
TPO3HEPIUCH YCTAHABIMBAETCS 3JEKTPOPACTIPEIEUTEIBHBIN 1IKad. YcTaHOBKA 00s1-

P
/S OfujecreenHan fopora N
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3aTENBHO JOJDKHA IPOU3BOIUTLCS CHELUATIUCTOM-3NEKTPUKOM (CM. puc. 2.131). B ciy-
4yae COOCTBEHHOTO O0OCCIICUCHUSI CTPOUILIONIANKH BOIONH HEOOXOOUMO IIPOBEPUTH €€ Ha
COOTBETCTBUE TPCOOBAHUSIM. 3aTeM NPOU3BOAUTCS B 32BUCUMOCTY OT IMOTPEOHOCTH YC-
TPOMCTBO KPAHOBBIX NMYTEN U MOATOTOBUTENBHBIX ILIOIANOK, & TAKXKE YCTPOMCTBO pa-
0OYVX IJIOIIANOK U IIOINAAO0K CKIIAIUPOBAHMSI KUPTINYA, ONATyOKu, apMaTypsl v cOOp-
HBIX 35IeMeHTOB. Ecii Ha Imaolaake mMpou3BOsITCs, HAIPUMED, UCCIIEIOBaHMST 00eC-
TIEYEHMS KA9ECTBA M HA/I30PHBIC UCCNEIOBAHMIS, TO UISL HUX HEOOXOMMMO IIPEIYCMOT-
pETh MECTO U COOTBETCTRYIOIIEE OOOPYIOBaHHUE.

5.2. Hapsop 3a BegeHneM cTpouTensHeix pabor

Hanzop 3a BeieHrEM CTPOUTENBHBIX pa00T 00ECTIEUNBAET YBEPEHHOCTD B TOM, YTO CTPO-
WTENBCTBO BEJIOCH IO MPOEKTY M 3KOHOMUYHO. CTPOUTENLHBII HAA30p pacpOCTpaHsI-
€TCsI Ha BEIEHUE BCEX CTPOUTENHHBIX pa0OT BILIOTH 10 OKOHYATENBHOMU [IPUEMKH U 10
00MEPOB U OKOHYATEJIBHOTO pacyeta. OBA3aHHOCTE BECTM HAL3O0P JIEXKUT HA PYKOBO-
JIUTENIE CTPOUTENLCTBA CO CTOPOHBI TIOAPSIIMKA, OTHEIBLHBIC 3JIEMEHTHI €r0 MOTYT BBI-
MIOJIHSITECS. MACTEPOM, OpUramvpoM WU IMaBHbIM paboyrM B paMKax KOOIEPATUBHON
coBMeCTHOW paboThl. [1py BEEHMM CTPOUTENBHBIX pa0OT OTYETHOCTE UMEET OCODOE
3HayeHue. Kpome Mpou3BonCcTBEHHOIO Ha130pa IIPOU3BOANTCS TAKKE HAI30p 32 CTPO-
UTENBCTBOM PYKOBOIUTEJIEM CTPOUTENBCTBA CO CTOPOHBI 3aKa34MKa U OTBETCTBEHHBI-
MU JIATIAMU CO CTOPOHBI BIACTEIA.

5.2.1. Omuemnocmo

OT4YeTHOCTh OXBaThIBACT 3aIIMCHU B THEBHUKE CTPOUTEILCTBA U COOOILEHHSE O ITPOU3BE-
IEeHHBIX paboTax. Tak Kak pa3muyHbIC paboThl Ha pa3IMYHbIX 10 BEIMIMHE U CIIOKHO-
¢t OOBEKTAX Pa3IMUHBI, TO OTYETHOCTH JOJKHA OBITH OPraHN30BaHA B 3aBUCUMOCTH
OT O0BEKTA.

5.2.1. 1. Jlnesnux cmpoumenscmea

JIHEBHUK CTPOUTENLCTBA BeeTcsl B (POpME KHUIH, JUTS TOTO YTOOBI UCKITIOYUTH MOMI-
MEHy cTpaHuIl. I1o3ToMy OH MoXeT OBbITh NPUBJICYEH JUTS MO3THENIIE NIPOBEPKU B
TEXHUYECKOW M MpaBoBoW obnacTH. B IIHEBHUKE CTPOUTENHCTBA OMUCHIBACTCS KaXK-
IIBIY IeHb cTpouTenbetBa (puc. 5.23). Hapsmy ¢ MecToM CTPONTENBCTRA, IATOM U YCIIO-
BUSIMU TIOTOJIBI YKA3BIBACTCS KOJIMYECTBO 3AHSTHIX pabouux, MalllH U o0OpymIoBa-
Hust. O IPOBOAUMBIX PaboTax COOOILAETCS OTACTBHO: O paboTax, MPOBOAMMBIX COTTIAC-
HO JIOTOBOPY, B O paboTax, HEOOXOIMMBIX, HO MPOBEICHHBIX BHE PAMOK JOTOBOPA.
OTMeyaloTcest pactopsEXeHUsI, IPETISITCTBUS M 0COOBIE ClTyyau Ha pou3BoacTee. Kax-
Jlas CTpaHUIIA JTHEBHUKA CTPOUTENILCTBA JO/KHA OBITh NOAIMCAHA COOTBETCTBYIOIM-
MU TPEOCTABUTENSIMU 3aKa34MKa W MONPSIIMKA.

5.2.1.2. Omuem o npogedeHHbix pabomax

Bce crpouTtenbHbie paboTH HA IUTOUIAIKE, SIBISIIOTCS JId OHU IUTAHOBBIMU paboTaMu,
MOOOYHBIMY PAOOTAMU UM pabOTaMU, BHIIONHSICMBIMY BHE JOTOBOPA, MPUBOISITCS
B OTYETE O NIpoJieNaHHbIX padotax. OTyer 0 pomeNaHHBIX paboTax, KOTOPHIA COCTAB-
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OpuruHan pyKoBOAUTENIO CTPOUTENLCTBA
[IHEBHUK CTPOMTENLCTBA o sakasuwka
MwerNe 12
CrpoutenbHas chvpma b s -
Scholz GmbH ﬁ;’;‘,’(‘;"m Miiller Do, JeHeAgitm
Bergstetten B- Stadt 10.03.03
-[Mnges [pasod Triog:
Noroga l min]2°c max{9°c | Pabovamcuma  |WF|eE g Naal Beero
c: 700 o 1230 1/1[3l1]2 8
O6nauto, cyxo c: 1330 po: 1730 1l 11 3[1]2 8
Bertep cnabuin <. no:
Ocobentocti
paccraHoBKU paboymx
Kon-80 rpy3oshl Kon-80 W BMA CTPOMTENbHLIX
2BTOMO! u¥1eﬁ X J —_— MatumuH 5o 4]
KamueyknagoyHas MalumHa — 2 vaca
PaboTui BHe porosopa Ne 8 cincie pabor} Pabotbi B paMkax noroBopa Obuem
BoponoHMKeHKe 12 Knagka cTeH noagana 24 m?
Otkauka 8oakl ¢ 3360M1046HHbIX Y4-KOB 24 Knagka creH nogsana 66 mZ
Panopr Ne 67
Noctynnexve crpowr. marepuanoe | MpensircTaun CrpovrensHbii Hag3op
Kon-eo  |En. uamep) HavmeroBamue
4800 n TovoBbi# pacTBop
Inaxosoe nocTynnesne TMocalleHus 1 pacnopsikeHus
100 wr. finocxue exkepbl| N CrpouTentHbie perenu ApXHTeKTOp, CM. 0cobblit OTHET
W3 HepPX. CTanu 7/ b epexpbiTus Hag NOABanNoM
BrinonHeHo: Wenuimano 1 npusHaHo: TpoBepeHo:
Meikler,  10.03.03 | _Becker 13.03.03 Krouse 19.03.03
Ble' 3aavp PyKOBGAMTenb CTPOMTENBLCTBA OT 33Ka34MKa

Puc. 5.23. Crpanmiia qHEBHEKA CTPOUTENECTBA ((DparMeHT YMEHBIIICH)

JisieTcs B OONBLIMHCTRE CNYYACB KAXKIBIA MECSI] MU €XCHEIENILHO, CITYKHUT JUIST KOH-
TPOJSL NIPOLICCCa CTPOMTENBCTBA U OTCexXBaHus 3arpat. [lpocreiiuiuvii Bun oryera o
NMpOAENaHHBIX pad0TaX — 3TO OTYET, KOTOPBII coCTaBmsieTCst Opuragupom (rmpopabom)
(puc. 5.24). Ha nucTke OTYeTa OTMEYAIOTCS OTACAbHBIC PA0OTH HJIM YACTUYHBIE Pa-
OOTHI C yKa3aHUEM YUCIa pabouyMX U 3aTPAYEHHOTO Ha HUX BpeMeHU. CTpoUuTe/IbHbIE
MaTepuanbl, IPUMEHCHUE MAIUVH U MEXaHU3MOB TAKXKE YKa3bIBAIOTCS.

5.2.2. Cmpoume.aviulii KOHMpPoAL

Ilpu cTpouTtenscTBE HEOOXOMMMO BHIIIONHATEL OOJIBIIIOE YUCIIO MPEIIMCAHMI U ITPABILIL.
Croma B 0COOEHHOCTY OTHOCATCS TEXHUYECKUE MPeJIucanusi, Kak, Hampumep, HOP-
Mbl, CTPOUTEJIBHHBIE I[TPABUJIA, uzaaracMble MECTHEIMU BJIACTIMU, KaK, HAIIPY-
mep, SEMEJIbHOE CTPOUTEJIBHOE 3AKOHOIIATEJIBCTBO (LBO) ¢ ero npa-
BUJIAMU BO3BeACHMS, KaK, Hanpumep, ITIPABUJIIA ITPEJOTBPALLIEHMS HECYA-
CTHDBIX CJIYYHAEB (UVYV) crpouTtenbHbIX Npodcoro30B. [1poBepka BEIMOIHEHMS 3TUX
MpeINUCaHKI U TIPAaBIII HA3BIBAETCS] CTPOUTENILHBIM KOHTPOJIEM.
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Crpoitnnowaska:
Kunoit aom Miiller Panopt Ne 15
3akasumi: &
r+_Miller Crpoutenhas  Scholz GmbH
Dlexs veper: BTOpHUK Jlara.  44.03.03 thupma
Cywma | Bpura- L(gn-so Kon-so | Kor-s0 .

Vhes uac. vp mgé’ﬁ. ;gcﬁ?)i.— :gcggan. wouace | Onwcarve paGot

pabovy. | cneuman| pabowx
Amann, Vorarbeiter 8 4 |4 [45 KameHHbie paBoThi
Belser, Facharbeiter 8 252525 Onany6o4Hbie paBoTh!
Straub, Bauhelfer 8 1511511 BeToHHbIe paboThi
CocraeneHo: 11.03.03 Npuwsro: ~ 12.03.03 MNepecuntaro.  03.04.03
Becker TMebler, Halder

Puc. 5.24. Panopr (BhmepXKa YMEHBILIEHA)

B oprane cTpouTeiIbHOrO KOHTpOJIsi paboTaloT apxyuTeKTop, PYKOBOIUTEb CTPO-
UTENBHBIX PaboT | CTATUK (MHXCHEP-PacueTyMK) B TECHOM COTPYTHUYECTRE C Mpe-
npunuMareiem-noapsimunkom. YIIPABJTEHUWE 1TO HAA3OPY, nanpumep ropon-
CKOE CTPOMTENILHOE YIPaBICHNE VIIM OKPYXHOE CTPOUTEIIbHOE YIIPaBJCHWE, BENET
KOHTPOJb B TeXHUYECKOH U npaBopoii obiactu. HAJI3SOPHOE VIIPABJIEHUE
I[TPODCOIO3A n [IPOD®COIO3 CTPOUTENEN KOHTpOIHPYIOT BBIIIONHEHHUE
TpeboBanuil (UVV) 3akoHa 06 oxpaHe Tpyna MOIpOCTKOR M 3aKOHA O pabo4yeM BpeMe-
HU, a TaKXe I'MrueHnyeckoe o6opymoraHue Ha ctpoiinnouiaake. Ha obo3nauenue
OIACHOCTEI! C TIOMOIIBIO CUMBOJIOB OITACHOCTH, a TAKXKE Ha TabJIMIKK C YKa3aHUSIMU
JIAaHHBIX O CIyx0e CriaceHMs! CTPOUTEIIEHBIIT KOHTpOJib 00parnaer 0coboe BHUMaHHe
{cm. puc. 5.20m 5.21).

KOHTPOINbHLIE BOMPOCHI

1. O6BsaCHUTE, NOYeMY /Ul KaXI0H CTpOUILIOm2 K1 HeobXxonMa cBOsi MOATOTOBKA.

2. Ha3zoBute CTpouTENBHBIA METO U3 00JIACTH XeJIe306¢TOHHOIO CTPOUTENRCTBA M Ka-
MEHHOTO CTPOMUTEJIECTRA.

3. CpaBuute TUIIR KAJICHZAPHLIX IMIaHOB CTPOUTENBCTBA OTHOCUTEILHO IPYObIX 1 MeJI-
KMX HeJIEH TUIaHMPOBAHU .

4. O6ocHyifTe, IOYEMY IUIAHB OOOPYNOBaHMS CTPOUILIONIATOK HeOOXONUMO MPEenCTaR-
JISITh B MacuITadoe.

5. O6bICHHTE, TIPU KaKUX YCIIOBUSIX Ha CTPOMILIONIAIKE MOXHO SKOHOMUYHO IIPUMEHSTH
OauieHHbIe MOROPOTHHIE KPAHH WM KPaHbl Ha KOJIECHOM XOmy.

6. Tlokaxwure, moyeMy paboyye TIOLAAKY JOJKHE TOJIBKO YaCTUYHO PACTIONAararscsl B
30HE fe#CTBUS DalIEHHOTro KpaHa.

7. Hazorute npeanmcaHus, KOTOphic HEoOXOnMMoO COBIIONATH MpH YCTAHOBKE M paboTe
OaleHHOTO KpaHa.

8. O6BACHUTE, TIOYEMY ITPY CTAIIMOHAPHOM OAIICHHOM KPaHE CKIaINpoBaHHe Y yCTAHOB-
K& TSDKENBIX CTpOMTENBHBIX ETANeit IOIDKHBL 0CO00 YUNTHIBATHCS.

9. Cuenaiite IpeUioXeHWS [0 BHECCHUWIO B CTPOUTEILHBIN JHEBHYIK ITOJIOXEHUIA, KOTO-
pbi€ B CLIOPHOM CJIy4a€ MOTYT CIYKUTH JOKa3aTEJIECTBOM.
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5.3. TexHuka 6esonacHocTH

PaGota Ha cTpowTeNbHOI MIONaaKe YacTo NMPUBOIUT K HECUACTHBIM CJIyYasm, KOTO-
pHIE BJIEKYT 32 co00it GoJiee Win MeHee cepbe3HbIe TPABMEI W JIaxKe CMEpPTh. YTOOBI
n3bexarb Takux HecyacTHoix ciiyyaee, CTPOUTEJIBHBIE [MTPOOCOI3HI Bhiy-
CTWIHN NpellucaHusi, KOTOpble OOSI3HIBAIOT MPEANIpMHUMATENICH U paboTaIoMMX Ha
CTPOMKE WX IPUACPXUBATHCS U BHINONHATE. Clolla OTHOCSITCS MpEXKe BCETo Obime
IMTPABUIIA HEOOIIYIIEHUA HECYACTHBIX CIIYYAEB (UVV) u npenmuca-
nug o [TIOBEJEHWHA ITP1 HECYACTHDBIX CIIVUHAAX. His npeaylpexacHust
HECYACTHBIX CJIyYacB MCTOYHMKY ONTACHOCTU Ha paboumx MecTax 0603HAYaI0TCs 3all-
PETUTEIIBHHMY 3HAKAMMU (pHC. 5.25), 00sI3BIBAIOIIMMYU 3HAKaMu (puc. 5.26) u npemyr-
penuTenbHbIMY 3HaKamu (puc. 5.27).

5.3.1. Hedonywenue necuacmuuoix cayuaee

* TTPABMJA HEAONYIIEHWA HECYACTHBIX CIIYYAEB, a takke cBsi3aH-

A P
Kyputb OTKpbITHIA OroHbL
3anpetyaercs W KyPEHIE 3anpeLyatoTea

Y A
\ N

S — -
MNMetexaHoe feuxerre Loctyn png

3anpetyaeTcs ROCTOPOHHMX 3anpeLieH
7 oan

Bopoi racuts

W He CKnagupoBaTh 3anpeuaercs

Puc. 5.25. 3anpeniaroiuye 3HaKu

Hocuts
3BWMTHBIE OYKN

N

/

e =

Hocwib 3aupthete  Hocub Macky ans

HayLUHMKN (OMOMLLIOPE!)  SaILATH AbiXaHNS
S

N
@
/

____
Hocurs Hocutb 3a3upTHbIe
3alMTHYI0 0ByBk nepuarku

Puc. 5.26. IIpennucbisatoniue
3HAKH

HBIC C HUMU TPeOGOBAHMS TOJBKHBI CTPOTO BBITTOIHSAT-
cs1. Crienyet peHe6peysb BCEM, YTO MOXET MPHUHECTH
Bpeg, cebe MM COTPYTHUKAM.

¢ QuacHblc paboTH MOTYT BBITOJIHATHCS TONBKO HA-
JEXHBIMUW u INOAXOAAIIMMHN nonbmu.
Moronexxs MOXKET TONBKO TOLNIA 3aHUMAThCS) TAKHU-
MM paboTaMu, eciii OHY JUIMTENIbHOE BpeMsl pabo-
TaJii MOI HAJI30pOM B3pOCIIOTO CIIEHUATUCTA.

e ManmmHaM¥u U MEXaHM3MaMM, KaK, HampuMmep,
KpPaHbl, 3eMJICPOITHBIC MalllHbi, OETOHOMEIIAKH,
MOTYT yIpPaRJSThL U OOCIHYXMBAaTh UX TOJILKO TE,
xkro OBYYEH srtomy peny u umeer COOTBET-
CTBYIOIIMH AOITYCK. Mpu 9T0M HEOGXOIM-
MO CJICIOBATh YKA3aHMAM MHCTPYKIMH 10 9KCII-
JlyaTalyu.

* 3AIIUTHHE YCTPOMCTBA [O/BKHBI MCIIONB30-
BaTLC 00g3aTelibHo. Mx Henb3s M3MeHsTh No cob-
CTREHHOMY ycMoTpeHUI0. OHU JOJIKHEBI IPUMCHSITh-
Cs1 TOJILKO JIJIsl ONIpENENIeHHOM LENU, Il KOTOPOM
OHW nperHa3sHavyeHb. 06 OTCYTCTBHUM 3aIMTHBIX
CPENCTB WX UX HEAOCTATOYHOM KOJIMUECTRE ClIeHy-
€T Cpa3y NOKJIAIbIBATh JINLY, OTBETCTRCHHOMY 3a Oe-
30MacHOCTh Ha NPEOIIPUSTAN.

e OYHCTKA JEVICTBYIOUINX MAILIIMH 1 ME-
XAHM3MOB sanpemniena. Crosiime MaliuHbl MOX-
HO YMCTUTD TOJIBKO TOTMA, KOrna OYy/ieT NCKIIF0UYCHO
MX CIIyYaliHOE BKJIIOYCHME.



Haxoxaenue B OTTACHOM 30HE peiicteust
MAllH, HAIIPUMED 5KCKABAaTOPOB M TOTpy34Ht-
KOB, He paspeluactcs. IToxbeMHbie MEXaHWU3MbI
JUISi TPY30B HE TOJDKHBI UCIIONIb30BATLCS JIJIs ITe-
PEMETIIEHMST JTIONICH.

BBJIM3N OT ABUTAIOIIUXCS YACTEN
MAIIHWH neo6XxonMo HOCUTL OOTATHBAIOLLYIO
OnCXKIy.

Ha crpoittnomanke npeanucuigactes HOITE-
HUME 3ALIMTHOW KACKM.

Ha crpoiinnonianke noykHa HajneBaTbes: 3A-
IIWUTHAS OBYBb. Ilpu pabotax, KoTophic
MOTYT BHI3BaTh [TOBPEK/ICHMSI [JIa3 OCKOJIKAMHU,
VICKpaM¥ W) OpbI3raMul elIKUX XUIKOCTell, He-
obxonynmo Hagerath SALLIMTHBIE OYKMN.

JIyIst 3amyMThl OT BPEHOM IIJIsl 3M0POBbS TIBUIH,
T430B WM IapoB HEOOXOMMMO UCIIONb30BATh
CPEIOCTBA 3ALIWUTHI IbIXAHWA.

PACITUTUE AJIKOT'OJIBHBIX HAIIUT-
KOB na crpoittuiomanke sanpeiieto. 3AITPET
KYPEHMSA neobxonumo cobliionaTh B COOTRET-
CTBYIOIIIMX MECTaX.

Pabouee MecTo, a Takke HOPOTU Ha CTPOMIIIO-
AaaKe HEOOXOAUMO JiepkKaTh CBOOONHBIMH,
CTPOMTEJIBHBIE MaTepHranbl IOJIKHBI CKIIaIAPO-
BaTbcsl 0003PMMO U HAZIEKHO.

ITPOEMDbI B iepexpbiTHsix, Jiecax, JIECTHUYHbBIX
KJIETKaX U JIMGDTOBLIX HIAXTaX TOJKHEI OBITh Ha-
nexHo 3AKPBITHI u 3AITEPTHI. IMTogmoctu
Ha Jiecax, IPOXOAHBIE MOCTUKM M JIECTHUITbI IOJI-
SKHBI OBITH 3aLIMIICHEI OT HaJcHNS HOKOBBIMU
OTpaXACHUSIMMU.

CrpbirvBath BHU3 Ha MTOAMOCTH Ha Jiecax 3all-
peraercss. OHM He AOJBKHEI IICPETPyKaThCs
CTPOUTENBEHBIM MYCOPOM WJIM CTPOUTEIILHBIMU
MartepuaniaMu. 3aluTHbIC Jieca Hellb3s mepe-

IpyXarb.

O negocratkax B SJIEKTPUYECKOM OBO-
PYIOBAHWMN HeobxomuMoO HEMEMIEHHO IO~
JIOKWUTh OTBETCTBEHHOMY Jiniyy. O6paiaThCst ¢

5.3. Texnuxa 6ezonacrocmu 2\\:)

Npepynpexaeqre o6 MpepynpexaeHke o BIpbiBO-
OTHEOMaCHbIX MaTEpUanax  OfiaCHblX MaTepuanax
-
==
‘% . ol
Mpepynpexaexve  MNpenynpexaeHme © agkux
0 SI0BUTBIX MaTEPUATNaX Marepyanax
Z\é :
Npeaynpexaexie Ipenynpexnexve
O BHUCILLEM Tpy3e 0D oriacHOM MecTe

Puc. 5.27. INpenynpexnaoimye 3HaKu

K nepcoHansHbLIM CpefcTaam 3a-
WUTH NPY CTPOUTENbHbIX paboTax
OTHOCSITCS:

3awura ronoesb!

Lnem

3awura Hor CTpovTenbHbIe 3alUMTHLIE

BGOTUHKM C KONNAYKOM [1st
3atluThl HOCKOB U C MOAo-

WBOM, 3aLUMIEHHOIA OT

npoTkIKanus (puc. 5.28)

3awwra rnas 3aKkpbIThie 3auuTHbIe

OQ4YKK

Bara, 6epywm nnn oMeu-
LLIOPbI B 33BUCUMOCTN OT
YPOBHA LiymMa

3aumra cnyxa

3awwmra guixaHus
3awura pyk

OUALTPYIoWKNE Macku

PaznnyHuie nepyatku
B 3@BUMCUMOCTM OT BUAa
paboThl

3uMHASA ¥ noropo3almT-
Has opexga, Npenynpex-
nanwWas ofexna

3auura rena

TlokpeiTHe KaHTa
KONMauka Ha HoCKe

3atmTa NOSLIKKN

TIpouHBIA
KONNauoK
Ha Hocke

CycraBHas
LigpHUpHan NPOKNAAKa

Tofoiusa ¢ prchreHbIM
npounem

BalywTHas npoknaaka
OT NPOTHIKaHWS NOACLLBL!

Puce. 5.28. 3anmTHBIH CTpOWTE TEHBII
OOTHHOK
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NOABMKHBIMHA ITPOBOLaMM, HITCKEpaMHU U pasbeMaMK HEOOXOIMMO OCTOPOXKHO.
BIIEKTPMYECKUE MTPOBOJIA HEJIb3s! MPOTATUBATDL Yepe3 OCTPhIE Yriibl M KaHTHL U e~
pexXuMarh.

5.3.2. Ilosedenue npu necuacmubIx CAy4AAX

¢ PaHeHbIX HCOGXOAUMO Cpasy e BEIHECTH U3 OIacHOi 30HEL. HeoGxomumo cpasy ke
HO3BaTh Ha MOMOILLL MJIU BHISBAThH Bpaya.

. npaBI/I.HI:HaSI neprad rmoMoIb 4acTo MOXET CIaCTH JXKU3HD.

= Jlisi ipenoTepanieHusi TATBHeHIIMX HECYACTHBIX CJIydacB MECTO HECYacTHOIO Cliy-
yas cIenyer HEMEJIEHHO 00E3011aCHTh.

e [Ipu octaHOBKE cep/la, HAMPUMEP MPU YIape JIEKTPOTOKOM, IIPU OCTAHOBKE MBI~
XaHUS HEOOXOAMMO Cpasy Xe HayaThb NpoOOBaTh MPOBOAMTH OXUBJISIONINE MEPO-
NPUSITHS], 4 3aT€M BHISBATh Bpayad.

* Ha kaxXmoM mpefnpyusiTiU TOJKHO OBITh JOCTATOYHOC KOJIMYECTEO MEPERS30UHbIX
anreyck yisi repsoii oMoy, OHU JOJDKHE XPAHUTLCS B 3a1UIIEHHOM OT ITbUIN U
TIOTORHBIX Bo3neiicTEil Mecte. ConepskaHue anteyek HeoOXOMMMO IOCTOSSHHO 10~
I1OJIHSITD.,

* Ha npennpusiTusx ¢ KOJIMYecTBOM paboTatonux 6onee 10 mpenmmcanysi o rMeproi
TIOMOMIY TOJKHEI OBITh YKa3aHEI Ha Tabiuuke, MOMEHICHHOM Ha BUIHOM Mecte. Ha
3TON TabJIMYKE TOJDKHO OBITh YKA3aHO MECTO XPaHCHMUS allTCUKH, UMsI OOYICHHOTO
JIJTS! TIEPBOYA MOMOUIM COTPY/THUKA, aipeca U TeJieOHHEIC HOMEpa OJImKalimmx Bpa-
yeil, 60JILHULL U MYHKTOR CHIACCHMA.

e PaHeHbIit HOMKEH NOJMOXHUTHL O CBOMUX ITOBPEKJICHHAX CBOCMY pa60TOHaTeJI]0 I
€ro nNpCacTaBUTCIIIO, CCIIM OHU HAXOOATCA PAIOM.

* PaneHblid OJDKEH NpepRaTh paboTy JI0 TeX MOp, IOKA eMy He OymeT oKa3aHa COOT-
BETCTBYIOTIASE TIOMOI[b, BO3BPAUIAIONIAs €T0 K padoTe.

* Eciu cTpoutenbHEI MPO(CO3 WIU 110 €ro nopydeHuio paboronareiib OyneT Tpe-
OoBaTh OT IIOCTPaIABHIErO HAWTH CIICHMAIBHOTO Bpaya MKW ONpPEACICHHYIO 00Jb-
HHIL1y, TO OH 00513aH, OCODEHHO B CEpbe3HbBIX CIyJasx, 3TO CACNATS.

5.4. Jleca

Jleca (DIN 4420) — 310 nprcniocobiieH s, C KOTOPBIX pabo4yne Ha CTPOMKE MOTYT IIpo-
W3ROIMUTH PabOThl MK CITy>KalIve Jij1sl 3aLUThl JHofeil 1 Mexanu3MoR. Pasnnyaior 3A-
IIMUTHDLIE JIECA u PABOYME JIECA u TTOOIMOCTH (puc. 5.29). Jleca cobupa-
I0TCST Ha CTPOMILUIONIANKE U3 OTAENIBHHIX 3JIEMEHTOR U II0CJIE WX MIPUMEHEHHNsI CHOBa
pasbuparorcsi. OHM Mory OBITh IUIOCKOCTHBIMU ((acamHbie jleca) M MpOCTpaHCTBEH-
HBIMM (IPOCTPaHCTBEHHBIC JIECa).

Jleca m3rotaBIMBAIOTCS, COnEPXKATCs, COOUPAIOTCS 1 Pa3bUPAIOTCs O «IIPU3HAH-
HBIM [1paBUIaM TexHUKU». OHU NOJBKHBI UMETh TaKyIo HECYIIYIO CITOCOGHOCTh M OHU



5.4. Jleca 2\\:)

TIOJKHBI OBITh TaK CTATIYECKU YCTOMYMEDLL, YTOOBI OHU MOIVIY BOCIIPMHUMATH BCE Ha-
Ipy3KU, B TOM YMCJIC U IIpY BO3BEACHUU U pa3bopke. Jleca JOMmKHBI ObITh HANEXHBI B
paboTte 1 OBITh 3AUTUILIEHHBIMU OT CTPOUTEJILHBIX IPOM3BOACTREHHBIX [IOBPEXICHUI 1
OT IIOBPEXICHUI aBTOTPaHCIIOPTOM.

5.4. 1. 3awumnowte aeca

3anmMTHHIC TIOMMOCTH, MU Jieca — 3To YJIABJIM -
BAIOIIHE nonMocTy WK Jieca, MpeaHasHAYCH-
HBIE [IJIsl IPeAOTBpalICHMs] TIIyOOKOro majgcHMs
Jroney 1 o6opyAORaHMS WIM CIIyKallue 3alMuTHOM
KPBILIEH 15 3alUUThl JIIofed U 000pYIOBaHUsl OT
NaIAOIIMX CBEPXY MPEAMETOR.

5.4.1.1. Ynaenusearouiue noomocmu

VinapnmpBamouie nNOIMOCTH HeOOXOINMEIL

® KOTHa BHICOTA, HAa KOTOPOIl MPOM3BOANTCS
pabota, bonbire 5,00 M;

* 1ipu paboTax Ha KpHILIax, IJIe BHCOTA [aje- L=
HUs cocTapiseT bosee 3,00 u; :

® Ha IpyTr¥X paboYMX MECTax, TAC BHICOTA ITa-
JICHHSI MOXKET coCcTaBuTh Oosiee 2,00 M.

Ilom BBICOTOI, HA KOTOPO IIPON3BOAUTCS pa- %ﬁ iky
©ota, NIOHUMAIOT PACCTOSSHUE OT MOBEPXHOCTH [
IUIOIAIKH 0O BEPXHEH FpaHU CTEHBI TOTOBOI KMp- -
MMYHON Kiagky WM nipu OETOHHBIX paboTax no g
BEpXHEH rpaHu onanyoku. [lpu niponBrxxenuu | M
CTPOUTENILCTRA pabouee MECTO IepeMEIIacTCs i
BBEPX, MIPMYEM BHICOTA MANEHUS YBEINYUBACTCS.
Korna BricoTta nmageHus npesniinaet 3,00 M, yias-
JMBAOMe MOAMOCTH MEPEMELLIAIOTCS KBEPXY.
TupuHa ynaBIuBalommx MOIMOCTeH yCTaHaBIH-
BaeTCsl B 3MBUCUMOCTHU OT ITOJIa IOAMOCTEH 10 Bep-
xa Kianky (rpaHu nanenust) (puc. 5.30). Yem oHo
OOJIbIIE, TEM HIMPE JOTKHBI ObITH [IOAMOCTH.

B xauectre nosa MogMocCTeif MOXHO IpHUMe-
HSTh IEPEBSIHHBIC OPYChs, pa3sMephl CCUCHHUS KO-
TOPBIX 3ABUCHT OT PA3MEPOB JICCOB U BHICOTHI ITa-~
nenust. Hapsiny ¢ nepeBsHHBIMU OPYChsSIMM MOTYT
IPUMEHSTLCS TOPU3OHTAJIBHBIE PaMBl U3 METAJ -
Jia C TI0JIOM M3 IOCOK, TOPU3OHTAJILHEIC paMbl U3
HIBEJUIEPHBIX Ipoduiicii ¢ NOJOrHAHHBIMU U
NPUKPEIIEHHBIMUA K HUM (baHEepHBIMU JIMcTaMU  Puc. 5.30. Viasmmsaronme mogMocTv

NN

[Beicora nagerms # [no 2,0 m| a0 3.0 m|
|4 [Myn. paccrosme by | 0.90m [ 1,30m |

I'paHe Nagenus £
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3,0
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.
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WK CTATbHBIMM JIMCTaMM M3 prudiicHOM, O€30MaCHOM IIPOTHUB CKOJILXCHMS CTATb-

HOM xectu (puc. 5.36).

Paccrosinye MexITy CTeHOM 3Manmsl U ITOJIOM ITOIMOCTE! MOKET COCTABNSTh He 60-
nee 30 cm. Eciin vMeeT MecTo otacHOCTh NMaACHMs! M BO BHYTPb 30aHUst, TO YJIABIMBAIO-
1Y€ MOMMOCTH NOJDKHBI CTABUTHCS ¥ C BHYTPEHHEH CTOPOHBI cTeHBI (cM. puc. 5.30).
Ecin 60okoBast 3aniputa MPOXOAUT BEPTUKAIBHO, TO €€ MOXHO YCTPauBaTh aHAJIOTMYHO

M2 h5b
S mz10

520,70

m

h<1,50
A
o
w
S

Puc. 5.31. Kppuiueie yyapisa-
IO1ITHE TIOLIMOCTH

Puc. 5.32. 3amntHast Kpeiia

TOMY, KaK 3TO JIEJIaeTcs B paboumnX Jiecax 1 MOAMOCTSIX.
Kocast boxopas 3amuTa JOJKHA BHIMTOJHATHCS KaK
CILIONIHAS 3aIUUTHAA CTEHKA M3 NOCOK TOJIIUHOM HE
meHee 30 MM 1T 13 OpYChEB.

B xauecTBe yNaBJIMBAOIINX IOAMOCTEH MPUMEHSI-
J0TCH Jieca, KaTyuyue OJIMOCTH, KOHCOJILHBIC [TOIMOC-
TH C YKOCHMHaMM M HaBecHBLIC MOAMOCTU. B KadectBe
VJIaBJIUBAIOIIUX ITOAMOCTEI MOTYT CIIY>KUTh IIOKPBITHIC
OpyChbsiMM OaTK1 HUKHMC Mosica QepM, 3aTsHKKU apoK.

B xauectse ynaBIMBaIOHIUX ITOAMOCTEH TPOTUR
[1aJICHUS] JIIOAEH MOTYT MPUMEHSITLCS YJIAaBIMBAIOTIIAC
ceTkU. M3-3a omacHOCTH TIaJICHUSI MHCTpYMEHTA U
CTPOMMATEPHATIOR IDIONIAAb IO YIIABIURAIONIMMHU CET-
KaMW JOIDKHA OBITh 3aKPbITA JIjIsl HOCTYTIA.

5.4.1.2. Kpviunsie yraeiusarouue nOOMocmu

Kpbumnsie yiasnusaione nogmoctu (DG) npemm-
CHIBACTCS! TIPUMEHSITh IIPU KPOBEJLHBIX paboTax, Kor-
Jia BbICOTa KapHU3a pacrnosioxeHa dosee yem B 3,00 M
Haja 3eMiieil. ComIacHO MpapuiIaM MpeaOTRPAICHUS
HECYACTHBIX CJIyJaeB MOJI MOAMOCTeN NOJIKEH JIeXKaTh
He Oonee yeM Ha 1,50 M HIDXe rpaHu KapHu3a. MUHK-
MaJlbHag HIMpHHA IJIOCKOCTH IT0Jia TIOIMOCTCI JTOJnK-
Ha coctaBigath 60 cM (puc. 5.31).

3amuTHAs CTEHA I0KHA MIMETh PACCTOSTHUE b Mu-
HUMYM 70 CM OT rpaHM KapHM3a, I10J1 TOIMOCTE foJI-
JeH ObITh He MeHee YyeM Ha 1,50 M Hike ee. Bes 3ammpr-
Has CTeHa He No/CKHa OblTh He MeHee 1,00 M BbICOTOIR.

B kauecTie 3ammMTHON CTEHBI OAXOAT YiIaBIMBa-
OLME CETKH WJIH IMPOROJIOYHBIC CETKM C pa3MEpOM
stiueiikm He bosiee 10 cM. B ciayuae mprMeHeH A TIPOBO-
JIOUHBIX CCTOK AMAaMETP IIPOBOJIOKH JIOJKEH COCTABJISATh
He MeHee 2,5 MM. CeTKM U IPOBOJIOYHEIC CETKU JOJIK-
HBI KPENUTHCS B BEPXHEM POy 3a KaxKOylo SUCiKy K
TpyOe JICCOB MK IIOAMOCTEH.

5.4.1.3. 3auummnete Kpoiu

3anMTHBIE KPBLILIU TpeOYIOTCs Npu paboTax Haxg
TPAaHCHOPTHBIMU MYTSIMHU, KaK, HAIPUMED, TPOTyaphl,



BXOMibl, BBE3/IbI, & TAKKE Hall pabouynMu MECTaMu
¥ IOABEMHUKAMU. 3aUIMTHBIE KPBIHIN COCTOSIT U3
TIOKPBITUSE U DOKOROIA CTeHHI (puc. 5.32).

IMokprbiTHE MOJEKHO OBITH TAKKUM ILIOTHBIM U
Tak OJIM3KO NOIXOOUTL K CTEHE COOPYKEHUS!, YTO-
OBl paboTaronre mon 3amuTHON KpBIHICH JII0an
HE MOABEPrajiNCh BO3CHCTBIIO 1TaNaioHIci BHU3
by i pacteopa. [llupuHa mokpbITHS! BHIOK-
paeTcst 10 MECTHBIM YCIOBUSAM U [iOJDKHA COCTaB-
JISITH TI0 ropu3oHTain He menee 1,50 m. Kpowme
T0ro, MOKPHITUE IOKHO OLITh HE MCHEE YEM Ha
0,60 M mwupe, 4eM Jieca WIM PACIIONIOXCHHOE
BBILLIE pabovee MECTO.

Ha HapyXHOI1 CTOpOHE MOKPHITHS OMXKHA
OBITH ycTpoeHa GoproBas crerka He MeHee (0,60 M
BbICOTOI. BOpTOBas CTEHKa MOXET OBITh BEPTH-
KaJIbHOM MJIM HaKJIOHHOM, eciy HEe BCS 3alUTHAS
KPHBILIA SBIJSIETCS] HAKJIOHHOM (puc. 5.33).

5.4.2. Pabouue aeca u nodmocmu

PaGoume jreca 11 NOTMOCTH — 370 JieCa M IIOMOCTH,
CIIy>XKalIue B KauecTBe pabouero mecta. OHU JI0OJI-
JKHB! 00ecTieYrBaTh MECTO 1Sl pabO4YMX ¥ X MHCT-
PYMEHTa, a TaKXke JJIst TPeOYIOMUXCs: 17151 HEIoc-
PEOCTBEHHOI pabOThl CTPOUTEIBLHEIX MATCPUAJIOB
U BBIICPXKUBATh UX Harpysky (puc. 5.34).
Pabouue rmogMoCcT MOTYT yCTPauBaThcsl B BUIE
KO3JIOBBIX ITOAMOCTEIA, JIECOB, CTPEMSTHOYHBLIX [0/~
MOCTeEf, CTaIbHBIX TPYOUATHIX JIECOR C COCIUHUTE b~
HBIMY My(hTaMU, CTPENORBIX IOMMOCTEN, HARECHBIX
NOAMOCTEM MIM  KOHCOJBHBIX  ITOAMOCTEH.
B 3aBUCHMMOCTH OT HArpy3ky paboune IIoIMOCTU U
neca nensites Ha 6 rpynn (GG). Yrobul n3bexats
PaspyIICHWS 10J1a ITOAMOCTEHA, JIJISI OTICIBHBIX TPYTIIT
MMOAMOCTEH yCTaHABIMBAIOTCS] MAaKCUMAaJIbHBIC 3Ha~

5.4 Jleca 2\\)
T

Puic. 5.33. CTponTeNBEHEC SJIEMEHTHI
3aIMUTHOM KPBIIIU
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5 nopaon kvpnwaa = 600 kr
4 nopno knprwsa = 380 kr I . o

-

1
6 ropsox kvpnimsa = 900 Kr | ‘

,2 3anac wa paboty Kpaha |

0aa
Dk 888..

Puc. 5.34. Harpyska Ha paboyuie rmoj-
MOCTH HJTH Jieca

YEeHUs] paclpeicICHHOM TI0JIe3HOY HArpy3Ky Y MABJICHUS Ha TUOmas (Taoit. 5.2).
PacnipeneneHnas nonesnas Harpyska — 5TO Harpyska, KOTOpOH HarpyXeHsI Jieca
WJIH ITOAMOCTU Ha KB. M TUIOINAAN 11oJia. J1J11 yCTaHORKHM ITOIOHOB C KUPITHYOM C 110~
MOUIBIO KpaHa HeobXonMMo TpelyCMaTpuBaTh 3anac B 20%. Jlasienyve Ha IUIomanb
NoJIyyaeTcst ITyTeM JICJICHYS Beca Fpy3a Ha IUIOHIab, KOTOPYIO OH 3aHuMaeT. J1Jid rion-

MocTeii rpyrm 1—3 0HO MOXKeT He YKa3hiBaThCsl.

IMogmocty Tpyrirbl 1 MOTYT IPUMEHSITECS TOJNBKO JIJIs1 paboT [0 MHCIIEKTUPOBa-
HUIO, KaK, HalpuMep, paboTsl 1o o6MepaM 1 KOHTPOoIIo (haca OB 30aHusl. TorbKO OfH
YEJIOBEK C JIETKUM WHCTPYMEHTOM MOXET CTOSITh Ha noamoctsix. Ha mogmoctsx rpym-
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Tabnuua 5.2. Mpynnsbl nogMocTeld 1 necos

Muhvmans- | Pacripene-

Mpynna |Has wmpuHal nedHas | [laenenwve MNpumeput
NEecoB uAM | NAOCKOCTK | NONe3Has |Ha nnowafb, NpUMeHeHnst
NoOMOCTENn| HacTWna, | Harpyska, Kr/m?

M Krim?
0,50 - - KoKrponk (hacanos

2 0,60 150 - Pa6orul N0 yxopy
1 oTpenke

3 0,60 200 = BeToHHbIe paboThb!

4 0,90 300 500 WrykaTypHele
pabotbl

5 0,90 450 750 KameHHble paboTel

6 0,90 600 1000 O6MMLOBOYHLIE
pabotk Npupop-
HEIM KaMHeM

Tabnuya 5.3. [JonycTUMbie paccTosiHUA MeXXOy ornopamu
B M [iNf HACTUNOB NOOMOCTEN U3 NEPEBAHHBLIX
6pycbeB unu [OCok

Ipynna WvpuHa TonwmHa gockn nm Gpyca,
necos nOCKu nnu cM
6pyca,
il 300 | 350 | 400 | 450 | 500
123 20 1,25 1,50 1,75 2,25 2,50
e 24u28 | 1,25 | 1,75 | 225 | 2,50 | 275
7 20 1,25 1,50 1,75 2,25 2,50
24 1n 28 1,25 1,75 2,00 2,25 2,50
5 20, 24,28 1,25 1,25 1,50 1,75 2,00
5 20,24,28| 100 | 1,25 | 125 | 150 | 1,75

Mpumep pacueta NO NONE3HOW Harpy3ske
¥ [ONYCTUMOI Harpyske

J[lonyctumas Harpyska

Mnowaae ropn3oHTansHoM KapTel
necos:

2,50m-0,95mM=2375KB. M
[onyctumas Harpyska pns rpynmst
necos 6:

600 kr/m - 2,375 M = 1425 kr

MpepycmarpuBaemas Harpyska
Bec opHoro

yenoeeka 100 kr
Bec noppoona

C KUPNN4OMm 900 kr
20% sanaca Ha
TPaHCMOPTUROBKY

KpaHom 180 kr
Bec 6afibn

C pacTsopoM 210 kr
WNHeTpymeHT 10 kr
Wroro 1400 xr

PeaynbTar:

MonesHas Harpyska < ponyctm-
MOV Harpysku

1400 kr < 1425 kr

Bl 2 MOTYT TIPOU3BOIUTLCS
paboTH 110 OOCIIYKUBAHUIO
00BEKTa, KaK, HarpuMep, 091~
ctka ¢acanoB. Taxxe MOTyT
IPOU3BONIUTLCS PaboThL, B KO-
TOPHIX HE IIPEAyCMaTpUBAETCS
NPOMEKYTOYHOE CKIIAIUPOBa-
HHUE CTPOUTEIILHBLIX MaTepua-
JIOB WX COOPHBIX 3JIEMEHTOR.,
Crnenyer yuuThiBaTh, YTO pac-
npenesicHHas! mojie3Hasi Ha-
rpy3Ka Ha I10JI IOJIMOCTEi He
JIOJDXHA mpeBbitiath 150 kT ga
kB. M. I1pn sToM nonyvaercs,
YTO NpH MUPMHE NOIMOCTEN
0,60 M u paccTosiHUN MEXITY
oIopamu ropMocteil B 2,50 M
JIONYCTUMAs HACPY3KA Ha TI0J
IOAMOCTEM MOKET COCTABISTh
225 xr. Ecam nokpeITUE T10J1a
COCTOMT U3 OPYChER, KOTOPBIE
TOHBLIE 35 CM, TO PacCTOSTHUC
ME3KITy OTIOpaMHU TOJBKHO pac-
CUMTHIBAThCS B 3aBUCUMOCTH
OT LLIMPUHBI W TOJII[UHEL Opy-
cbeB (Tabit. 5.3).

IMomMocTy M Jieca rpynmsl 3
MOTYT, HAIPHUMEP, UCIONIB30-
BaTbCA ISl IITYKATYPHBIX U
OT/IEIIOYHBIX paboT Ha dacane,
ISt paboT [0 MOKPBITUIO
(IrraTesieBKe) mIOCKOCTEH, 110
pacHIMBKEC W 3aIlOJHCHHUIO
LIBOB YUIM JUISI PEMOHTHBIX pa-
00T, mjsi paboT o apMUPORa-
HUIO YUJIU JUISl MOHTAXHBIX pa-
00T, a TaKKe B KauecTBe IOM-

MocTeit ipy 6eToHUporaHuy. Ecir Ha mMOpMOCTSIX TOJDKHBI CKIaaUpOBarhcsl CTPOU-
TEJILHBIE MAaTEpUAIbl, TO UX HEJIB35 IOCTABNSAThL TyNa KPAaHOM U JIOJDXKHO ODCCIICYM-
BaThCSl CBOOOMHOE MPOCTPAHCTBO IS Iipoxona mmpuHoi He MeHee 20 cm. Eciim npu
MAIIMHHBIX TTYKaTYPHBIX paboTax ¢ Takux MOAMOCTEH IIPUMEHSIIOTCS pa3OphI3ruBa-
IOLME YCTPOMCTRA TUIIA TOPKPET-MAIIIMH, TO OHU JIOJKHBI 3PTOHOMMUYECKY YIOOHO
OOCIY>XKMBaTbCS MPU LWUKMpPHHE TongMocTeit 60 cM.

ITonpmoctu v jieca rpymnt 5 1 6 TpeOyroTCs 1T BEIEHUS! KAMEHHBIX, LITYKaTyPHBIX,
IUTUTOYHBIX ¥ OOJIMIOBOYHBIX paboT ¢ MPUMEHEHUEM IPUPOTHOrO OOJIMIIOBOYHOTO
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KaMHsl, a TaKXKe JUIS TIXEJBIX MOH- n

TaxHBX pabor. CKIagupyeMbie Ha

IIOAMOCTSIX U JieCaX CTPOUTENbHbIE -

MaTepuanbl MOTYT TOCTABJISITHCS o

KPaHOM; IIPHU 5TOM HEODXOOMMO, g‘;‘;"

YTOGLI OCTARAJICS CBOGOMHBIH IIPO- r""py““e“

xon wmpuHoii He MeHee 20 cm. Ha / HhaMee

OJIHOTO YeJIOBeKa ronaraercst sec 100 L %%g:ﬂ‘;’;a

KT (CM. IpUMEp pacyera).

5.4.2. 1. Coopruie snemenmui Fpone JopecTe!

noomocmeii u a1ecoe = Croiwa —i

Pasmyaior Hecylmne SJIEMEHTEL Jie- Gt i —t.

COB, HACTWJ ToJia, OOKOBBIE Orpax-
JICHUS, CBSI3YIOINME BJICMCHTHI JUIs
YyacTer moaMOCTEel, AHKEPOBOYHEIC
DIIEMEHTEI ¥ CTpeMsIHKH (puc. 5.35). YacTto 14 yCcTpoiicTRa JIECOB IIPUMEHSIFOTCS KOM-~
IUIEKTHBIE CUICTEMBbI, KOTOphIE COOTBETCTBYIOT BCeM TpeGoBanusM DIN 4420 u Tpe6o-
BaHUsIM OE30MaCHOCTY CTPOMTENIBHBIX IIPO(COIO30E.

Puc. 5.35. CrpouteiibHbie 3JIEMEHTHI JIECOB U TIOJI-
MocTei

HECYLUME HYACTU NECOB 1 MOOMOCTEN

B kauecTBe HecylUx yacTeii IECOB ¥ MOAMOCTEN NPUMEHSIOTCS 3aIUIIEHHBIE OT
KOpPpO3UM CTAJIbHBIC U aTIOMUHWERBIC TPYOBI. TOMNIIMHA CTEHOK CTaNBHBIX TPYO HOJIX-
Ha COCTaBJISITh MUHMMYM 2 MM, a aTIOMUHHERBIX TpYO — 2,5 MM.

BeptukanbHEIE 3lIEMEHTHI HA3LIBAIOTCS! CTOMKAMM, POPUIOHTAJILHBIC 2JIEMEHTHI —
pUrelsiMy, TIpUYEM pa3inyaioT ITPooNbHEIE 1 nonepeunbie purenu. Croiiku B 60Jb-
HIMHCTBE CIIyyacB HyXIal1csl B OMOpHbIX IutacTHKAaX. Itanry U3 Kpymioi npesecu-
HBI, KaK [IPAaBIIIO, CTABSTCS HA 0OPEe3KH OOJBHINX OPYChEB; OHU MOTYT ITOATOHSTHCS 11O
BBICOTE C MOMOIIIBLIO EPEBSIHHBIX KJIMHBEB. B Ciyyae CTalbHBIX TPYOUaThIX CTOCK 3TO MPOo-
MCXONIUT 3a CUCT INMHACIICH MeX Ty OITOpHOM IUIACTUHON U CTOMKOM. J1J1si obecnieueHYA
XKECTKOCTUA MPUMEHSIOTCS IIPOMIOJILHBIE TIEPEMBIYKY K [TONCPEYHBIE IEPEMBIYKU.

HACTHWJI TIOAMOCTEM MosxeT GITh yeTpoeH
W3 ICPEBSIHHEIX OPYCHER, IEPERSHHBIX TIaHeNCl, CTalb-
HOTO HAaCTHJIA, TCPEBSTHHBIX PAMOK-SIIIUKOR, aTIOMU-
HHMCBBIX HACTHJIOB MM CTaIbHBIX TOPU3OHTATIBHBIX PAM
C pasfelibHBIM [AEPEeBIHHBIM HACTHIOM (puc. 5.36).
Metaymnyeckue HACTIIIBI C TOMOLIBIO pudIICHNS WIN yCToTentIe Syt (KopoBuaTii HacTr)

MonHoTenbie pepesaKHbIe Gpycoha

CTaanom HacTun

nepdopanum NenaiTcs 6€30MaCHBIMUA MPOTUB CKOJIb- k R !
xeHus. HacTuit mogMocTeil TOMIMUHON MUHUMYM R OAEBET AT

30 MM JIeXHT Ha [IPpOMEXYyTOYHBIX puressix. [locie-
JTHWE CBSI3aHBI ¢ TIPOAOJILHBIMM PUTEISIMM TaKUM O0-
pasom, 4T0 OHM HE MOTYT chexath ¢ Hux. Hactun non-
MOCTeH JTOJDXEH OBITh YJIOXKEH IVIOTHO M HE JIOJBKEH
pacxomuThesi WM Kayatbes. MuHUManbHas mmmpuHa — Puc. 5.36. Hactune onMocreii

CranbHeie TOPU30OHTabHbIE pamel
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IUIOCKOCTU HACTIJIA 3aBMCUT OT TPYIIILI ITOOMOCTEA
W Jiecor (cM. Tabit. 5.2). Ipu cKiIaaupoBaHUY MaTe-
Mopysers |  PUAJTIOB HOJDKEH OBITH oGecrieueH CBOOOMHBIN TPOXOT
HIMPUHON MUHUMYM 20 cM.

BOKOBOE OTI'PAXJEHMUE coctout u3s Bepx-
Hell TepeKJIaHbl [EPII, IPOMEXYTOYHOMN Nepekia-
JIMHBI C PACCTOSIHMEM B CBeTy OT niepmi 47 cm. bopro-
Bag JOCKa IUPUHOU MUHUMYM 10 CM JTOJKHA IperTsiT-
Mpowexy-|  CTBOBATB MAJICHHIO. INepwrna nOJEXHBI OBITH BHICOTOM
s 1,00 M nap nactwioM (puc. 5.37). Ilommocty ipy BEI-
Egg,{gﬂa" coTe UX HaJ 3emJieii crbitie 2,00 M fOJDKHEI OBITH 0051~

3aTeJIbHO O0OpY/IOBaHbl GOKOBLIM OTpaXICHUEM HE
TOJIBKO C TIPONOJIBHON CTOPOHBI, HO TAKXKE U C TOPIIOB.
Ecnu paccrosiHme MEXITY CTEHOM Y HACTHIIOM OOJIbIIE
30 cM, TO ¥ C BHYTPEHHC CTOPOHBI IOJDKHO OBITh TIpe-
IyCMOTPEHO OOKOBOE OrpakKacHuE.

CBA3YIOUIME JETAJIN 3i1eMEHTOR JIECOB U
Hopwansseiin xoMyT  Nomopomkei xomyT | ITIOAMOCTE — cBsizyromnue MydThl (puc. 5.38), 6ot
U KOoHCOJM. C MX ITOMOILBIO KAPThI JIECOR MOTYT Y/UTH-
Puc. 5.38. CoenvHUMTE/IBHBIC  gyrRCst, KECTKO CKPEIUBITLCS IPYT C Apyrom. Jluaro-
SRR HAJLHBIC CBSI3U [IjIs 06GEeCIICYeHNS KXECTKOCTH JIECOR
B y3JIaX COCUHSIOTCS ¢ BEpTUKAJIBHBIMU U TOPU3OHTATIbHBIMU HECYIIIMMU 3JIeMECHTA-
MMU.

|| LUMPKHA MITOCKOC- i
TV HacTUna 5

AHKEPYIOIIIUE SJIEMEHTHI ciiyXat nisi KpeIuleHHs! JIECOB K COOPYXCHHUIO.
I'opu30HTAIFHOE H BEPTUKAILHOE PACCTOSIHUE AHKEPYIOIINX 3JIEMEHTOB MEXKIY CO-
00i1 B 32BUCMMOCTHU OT BUJI4 JIECOB TOJIXHO COCTaBJIsiTh He MeHee 6,00 M. Bepxauii Ha-
CTWJI JIECOR JOJIXEH paCIONiaraThCsi HE BeILe YeM Ha 1,50 M oT MecTa BepxHeil anke-
pOBKH. AHKEPOBKa JIOJDKHA YCTAHABIMBATLCS Bpasbexky. OHa MOXET COCTOSTH M3
OKOHHBIX KOHCOJICH W 9JIEMEHTOR XECTKOCTU LIUIMIOB. KOHCOJIM 3aKperisioTcs:
MEX/Ty OKOHHBIMU IIPOEMAMU. DIIEMEHTHI XXeCTKOCTH
Mpennucanus no npepotepa- | LIUIIIOB YKPEIUISIIOTCS Ha KPIOKAX, KOTOPHIE C TIOMO-

LWEeHUI0 HECHACTHbLIX cnyYaes =
NP NPUMEHEHUM CTPEMSIHOK: HibIo HIO6CJ'ICI/I IPUKPETUTSIOTCST K CTCHE.

® CTpemMsAHKN LOMKHbI BbICTY- CTPEMSHKM ciyxat st HaIGKHOTO JOCTYIIa
nare He MeHee 4Yem Ha
1,00 M Helt BEXOROM G HHX Ha jieca. B xadyecTBe BHYTPEHHUX CTPEMSIHOK Ha Jiecax
* [NoXue CTPEMSHKM crenyeT OHHM JIOJKHBI YCTAHABIMBATLCS HOM yImoM 65—70°
HEMe[/IEHHO M3LIMaTL 13 TOPU3OHTAIY U MOTYT JOCTUTATh TOJBKO CJICAYIOIIETO
EeHUA o
i sTaxa (BepTHUKaabHOM KapThl) JiecoB. OTBEPCTUS B Ha~
0 CTpeMﬂHKI/I OOMXHkl YCTaHas-
NMBETEES ETGHSMED 1 SaK- CTHJIC JICCOB Y CTPEMSIHOK HOJIXHBI OBITH CHAOXKCHEI
pennATbCst MPOTUE napgeHus 3aKpBIBAIOLIUMUCS JIOKaMU. Bo BpeMsi paboThl JIIOKU
n onpokvablBaHWA, Ka4yaHua
1 MpOruGoE JOJIKHBI OBITh 3aKPBITHL.
* CromanHbie nepeKnamuHsI Ecim BeICOTa ITOTbeMa Ha Jieca COCTaBIsieT He 60-
U TeTUBbI CTPEMSHOK HeMb3s nee 5,00 M, TO momagaTe HAa HUX MOXKHO C [IPUCTAB-
BaThb
Spam HBEIX CTPEMSIHOK, MOCTABJICHHBIX CHAPYXMU Tapali-
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JIEJIbHO TOAMOCTSIM MJIM HOJ TIPSIMBIM YIJIOM X HUM. Hapy>XHble CTpEMSIHKY J1OJIXK-
HBI TIPUCTABJISATHCS K JOCTATOYHO IIMPOKUM W IPOYHBIM IMIIOCKOCTSIM.

BHyTpeHHUE CTPEMSHKHY Ha JIECAX MOTYT MAKCUMAJILHO CBSI3BIBATH 1Ba 9TaXa Jie-
coB. BHYTpeHHUI NpOJIET CTPEMSTHOK MOXET pacrnonaratbesl Ipyr Haji OApyTOM UiIv
CMEIIIEHHO OTHOCUTENTHHO ApyT ApyTa (puc. 5.39). Bee yaiie HaUMHAIOT IPUMEHSTBCS
CHICTEMBI JIECOB U ITOIMOCTEI €O BCTPOEHHBIMU CTpeMsiHKaMu. OHHM MMEIOT 9PTrOHO-
MHUYECKHE MPEUMYILECTBA JIUIsl MOJIb30BATENCH U 9KOHOMAT pabodee BpeMs IpHU
MOABEME Ha Jieca U IIPU CIYCKeE.

5.4.2.2. Budet noomocmeii

ITo Hecymieit cucTeMe cpeau ITOAMOCTEN M JIECOB Pa3/INyaloT:

e cTosiyue NMoaMocTu (S), HAIIPUMEDP KO3JbI 1
CTaJIbHEIC TPyGUAaTEIC JIeca;

* cTpesioBble Jeca (A) u

* KXOHcoJNbHBIEe ToamMocTy (K).

CTOAYME MNOOMOCTU (S)

KO3JIOBHE IMTOAMOCTMH usrotaBnmBawTcst U3
CTAJIbHBIX TPYOUYATHIX KO3 M JIEXAIIETO Ha HUX HACTH -
na (puc. 5.40). KosznoBble MOAMOCTH MUCTTONB3YIOTCS KaK
paboyrie MOIMOCTH U KaK 3aiUTHBIC MOIMOCTU.

Ko3161 HEOOXOIMMO YCTaHARIMBATh HA HACXXHOM
ocHoBaHUU. bosee ueM nBoe KO3el Hellb3sl yCTaHaBIM -
BaTh IPYr HaI APYroM, mpryeM 00111asl BEIcoTa He 6051b-
nie 4,00 M. Ko3abl ToJKHEBI OBITh JOCTATOYHO CBS3a-
HBI MEXIY co00il TOPU3OHTAIBHEIMU CBI3siMU. B cny-
yae pasbeMHBIX KO3€J pa3beMHas YacTb JOJDKHA OLITh
BKJIIOYCHA B CUCTCMY C TIOMOLIBIO TOPUSOHTANBHBIX  puo 539 Buyrpenmie crpe-
cBsi3eif. PaccrosiHie MexXny KO3JIaMHU HE JIOJKHO OBITh  yvsmku Ha Jiecax
Oonbliie 2,75 M, IpU pa3IBUHYTHIX KO3J1aX OHO HE J10J1-

*KHo npeBbiath 2,00 M.

Jlocku HacTHIa TONIIM-
HOM 3 cM MpW KaMEHHBIX W
MTYKATYpHBIX paboTax HE
IIOJKHEL cBMCaTh Doyee yeM
Ha 1,00 M. Eciim paccTosiHue
MeXAy Ko3naMu OoJiblle, TO
OHU JIOJIKHBI OBITH YCUJICHBI
KaHTOBBIMU JJOCKAMU CCUCHI-
em 10 cm/10 cm.

CTAJIbHBIE TPYBYA-
ThIE CBOPHBIE JIECA —
9TO paboyue U 3alUTHELE JIeca
U3 CTANBHBIX TPpYO U coenuHu-  Puc. 5.40. Kosnosrie nonmoctu
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TENBHBIX 5JIeMCHTOB (cM. puc. 5.38 u 5.41). OHu Mo-
= | TyT IpUMEHSThCS JIJIsI BeceX paborT.
( CranpHble TPyOBl CNyXaT CTOMKAMU, IIPONOILHBI-
MU 1 OTIEPEYHBIMU PUTE/ISIMU JIUIS IPUIAHKUS CUCTEME
XKECTKOCTH, a TaKXKe Jyist aHKepoBKH. CTHIKY CTOECK He-
06X0IMMO pacnosnarath BOJIU3U Y3JIOBBIX IIYHKTOB.
ITpomonbHBIC PUTENU NOJDKHBI ITPOXOAUTH YEpe3 NBa
bt c o [1OJIS1 ¥ CBSI3BIBATBCS CO BCceMM cToiikamu. [lorepeynbie
oy PUTENU NOJKHBI HAJIEXXHO ONUPATHCs HA [IPOCMBI B CTE-
‘rf 7 He. CBsi3aHHBIE CO CTOMKOM TONMEepeyHbIE PUTENH MO-
J % TYT YAQISTbCS TOJIBKO IIPH pa3dopKe JIecOB.

Nonepes VanoBbie coequHeHNSA (MYGTHI) TPUMEHSIOTCS
Hblif pUrent

3arsnka B Bep-,
THKAIBHOIR ¢

llopusoHTans-
Has 33TAKKE

| P JUTSE TIPSIMOYTOJIBHBEIX M KOCOYTOJIBHBIX COCIUHCHUIA

Puc. 5.41. CranbHbie TpyOYaThe (puc. 5.41).

CBOpHBIE Jieca CranbHpie TpyOyaThie COOpHEIE Jieca HEOOXOIMMO
3aTSDKKAMM 3aKPEIUIATh NPOTHUB OOKOBOTO CIBUTA. 3a-
) TSKKU UM CBSA3U HEOOXOIUMMO TIPUCOEAMHATD B y3I10-
Croiika / BBIX TOMKAaX 1 Y OCHOBaHMA JIECOB TAKUM 00pa30oM, 4To-
4 OBI CLUTBI yXO MK B 3emutio. Kaximyio cToiiKy Heobxonu-
MO YCTAHABIUBATH HA OTTOPHOI MIACTHHE TAK, YTOOBI
OHa OBUIa TapaHTUPOBaHa OT caBura (puc. 5.42).

WrmHaens

0TI

Orioprian
nnacTiHa

7 Pacrpegensio-

e iatpyory CranbHble TpyOuaThiec COOPHEIE Jieca MOTYT yCTa-
m’c) HaBIUBATHCS B 3aBUCHMOCTH OT BMJia CTPOMUTENLCTBA U

Harpy3ku 1o Beicotsl 100,00 m. st necoB BBEICOTOR
Puc. 5.42. Onopuasg miuta co ‘i A 5l i A

croitkoi 1 mmuHIensHon nogo-  0071ee 20,00 M HeobX0MMO IPUMEHSITh TPYOBI CO CTCH-
LIBOM KaMU TOJIIWHON 4 MM.

PAMHBHIE ITOJIMOCTH (RG) — 3T0 cMcTeMHBIE TOAMOCTY U3 CTAJIBHBIX WU
AJIIOMUHUEBBIX TPYO, KOTOPhIE CBAPEHBI ¢ HECABUTAEMBIMI BEPTUKAJILHBIMYU paMaMU.
Beptukamsusie pamel Beicotoii 1,00, 1,50 mmm 2,00 M CBSI3BIBAIOTCS TOPU3OHTAIBHLI-
MW paMaMy MIK NPOIOJbHBIMU U HOMNEPEYHBIMU PUTEISIMU B OOHO I10JI€ TTOAMOCTEH
JmHoit 1,25, 2,00, 2,50 unu 3,00 M. B TouyHO yCTaHOBIEHHBIX TOYKAX YCTAHABJIVBA-
IOTCS JUArOHAIbHbIE 3aTSDKKU, Tak, YTOOB! MIOAMOCTH Ha TOPHU3OHTAIBHLIX IUIOIMAl-
Kax CTOSITTM TOYHO ropu3oHTaIRHO. HepoBHOCTH MM KOCHIE yYaCTKA OCHOBAHMS BbI-
PaBHMBAIOTCSE ¢ MOMOIIBIO MIMTHHAECIBHBIX ortop. Iocne yKiIaakin HaCTUIOB MOTYT yC-
TAHABIMBATLCH BEPTUKAJIBHEIC paMbl CIEAYIONIETO 9Taxa. Takke ¥ GOKOBBIC OTPAaX-
JICHUS 0OYCIOBINBAIOTCS IIMPHHOM MOJIS ITOAMOCTENM M MOTYT HaBEIIMBATBCS. HA HUX.

Eciiu BMeCTO IIMUHIEIBHBIX OMOP MCITONb30BaTh KOJICCUKH, TO MBI ITONYYHUM Ka-
Tyaue rmogMoctu (puc. 5.43).

PaMHBIE TOAMOCTH BCJIEACTBUE MX MAJIOTO Beca SIBIISIOTCS ObICTPO COOPHO-pa3-
OOpHBIMU.

MOAVIBbHBIE CUCTEMBHBI (MS) — 9T0 NogMOCTH, Y KOTOPBIX Ha CTOWKAax Ha
PaBHOMEPHBIX PACCTOSTHUSIX YCTPOCHB! Y3/IOBBIC TOYKHM IS KPEIUICHUSI TOPU3OHTAb-
HBIX 1 JUATOHANBHEIX 2JIEeMEHTOB. VX MpenMyIieCTBOM SIBJISICTCS: IPOCTOE NPUMEHE-
HUE JUIS KPYIJIEIX COOPYXCHUI U JUIS BEACHUS KJIaOKW 3aXBaTHO-ITOTOYHLIM METO-



JIOM, TIPYM KOTOPOM KAMEHIIYK pacrojaraercsi Bcerna
Ha uyicajibHOU paboueit BeicoTe (puc. 5.44).

CTPENOBLIE (BLIHOCHLIE) MOOMOCTU

CtpenoBrie (BBIHOCHEIE) TTogMOcTH (A) — 3TO
MOJMOCTU, KOTOPHIE BHICTYMAIOT U3 COOPYXEHUS
(puc. 5.45). OHu MOTYT CIIYXWUTh paOOYMMH TTOIMOC-
TSIMU IipU Harpy3ke He bonee 200 kr/m? ¥ MOTYT TIPU-
MEHSIThCS. B KAY€CTBE 3AN[UTHBIX IOAMOCTEH.

B xadecTBe Hecylux KOHCOJEH MOJKHBL TIpUME-
HSTBCS TOJIBKO cTajbHble Tipodrumi 1 80, IPE 80, 1 100
u IPE 100; koHconbHEIE 6alIKK U3 nepeBa He AOIyCKa-
10TCs. BBIHOC CTpEIOBBIX MMOAMOCTE HE JOJIXKCEH IIpe-
BbILIATE 1,30 M; paccTosTHHE MEXITY KOHCOJIbHBIMU O~
KaMU He 10JKHO ObiTh Oosee 1,50 M. ITntockocts Ha-
CTUJIA AOJKHA OBITh BHIMIOJHEHA CIUIONTHOM U3 JOCOK
WK OPYCHEB TONILMHON MUHUMYM 3,5 cM.

AHKEpPOBKa KOHCOJBHBIX 0aJ0K B MEPEKPBITUSIX
U3 COOPHEIX 3JIEMEHTOB He pasperiaercs. Mx paspe-
[IAETCS 3aaHKEPUBATh TOJILKO B MOHOJUTHBIX JXEJie-
300€TOHHBIX MepeKphITHsAX. OHU TOJXHEL OBITH 3aK-
pETUICHBI TAKUM 00pa3oM, 4TOOBI UX HENB3s1 OBLIO ITe-
peIBUTaTh HU B BEPTU-

5.4 Jleca 2

/|

N

6%

Puc. 5.43. Pamubie mogMocTy —
KaTydue

KaJIBbHOM, HYA B TOPU30H-
TaJILHOM HampaBJICHUH.
Ha xaxzayio KOHCOJIbHYIO
OayiKy moJyiaraeTcs ycTpau-
BaTh 2 aHKEPOBOYHBIX XO- | . g\

myTa u3 ctaau BSt 500 S

wiu St 37-2 ¢ MUHUMAIIb- E ' ==
HBIM guaMeTpoM 10 MM, %

s

KOTOpHIE IOJXHBI OBIThH
3a0eTOHUPOBAHKI B MEpe-
kpeiTue (puc. 5.46). Kpro-

T
LJ

K1 XOMYTOB HOJI2KHBI 3a-
OeraAThHCHA 3a HMIXXKHIOKO

Puc. 5.44. 3axBaTHO-TIOTOYHBIHA METON

apMarypy.

KOHCOJbHBIE NOOAMOCTA
Konconsnrie nonmoctu (K) — 310

PaccTosHne mMexay
KoHConbHbIMK Bamamu < 1,50 m

el

TIOIMOCTH, KOTOPLIC OITPAarOTCsA Ha KOH-

T e, 3 e

conu (puc. 5.47). OHU MOTYT CIYXXUTh
pabouyrMK MOAMOCTSIMU ITPU HArPY3Ke

20,20

| b

21,50 l =130

He 6onee 200 Kr/M? 1 B KAYeCTBE 3alLUT-
HBIX ITOIMOCTEI.

Puc. 5.45. CtpenoBeie (BEIHOCHBIE) TIOAMOCTH
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Kpennen1e KOHCOMbHBIX Barnok
AN HOPMETUBHOMO BoilMONHEHUA
BbIHOCHBIX NOAMOCTEN

[epesrutbie

1
‘I;)Keneeoﬁeronuaﬂ nmuta d 212 cm

Kokconstan Ganka | 100
v IPE 100

AsKepoBOUHbI XoMyT @ > 10 mm

Puc. 5.46. AHKepoBKa KOHCONBHEBIX DaJlOK

£1,30 ;[%_
& #
o] TMopgeckxan netns
[lpoiiHas nopeecka
PaccTosHue MEXAY KOHCONAMM
10 FOPU3OHTEM )
£1,50m [loiinoe kpennexve

Puc. 5.47. KoHCONBHBIE MOIMOCTH

Puc. 5.48. YcranoBka HIDKHUX OTIOp KOHCONEH

OtnenbHBIC KOHCOJIN BBUTOJTHSIOT-
cd 13 JepeBa WU U3 cTaau B dhopme
OpSAMOYTOJBLHBIX TPEYTONBHUKOB. st
MEPEKPHITUS TTpoeMa B 2,25 M TpebyeT-
csi IBe nepeBsitHHEIE Oanku 12 x 12 cum
coptoBoro kiacca S 10 unu craapHOI
purens [ 100 unu IPE 100. Beraoc koH-
COJILHBIX MOAMOCTEI MOXeT OBITh MaK-
cumyM 1,30 M, a paccTossTHUE MEXKIY
KOHCOJISIMH JJOJDKHO COCTABIISITH HE 60-
nee 1,50 m.

KoHconsHbIE MOIMOCTH MOTYT 32K~
PEIUIATBCS TOJIBKO Ha XKeJIe300€TOHHBIX
nepekprtusax. Ha xaxayo KoHcOJb
JIOJDKHEI OBITH YCTAHOBJICHEI IO IBE Ha-
BecHble netnu 13 BSt 500 S uu St 37-2
¢ MUHUMANBHBIM quamerpom 10 MM, Ko-
TOPBIC JOJIXHEI 3aIeJIbIBATHCS B Mepe-
KpBITHE HE McHee yeM Ha 50 cM U 3aaH-
KEpUBaTbCsi B apMaTtype TepeKphITHs
(cM. puc. 5.47).

Hactun nogMmocteil nomxeH OBITH
CILIOHIHEIM U3 OCOK TOJIIIMHOMI 3,5 cM
unu u3 bpyckes. Hactunm He momkeH
BBIHUMAaThCS WU CMeIaThesi. Pasrpys-
Ka Ipy30B C KpaHOB HAa KOHCOJIbHEIC
OOOMOCTM 3ampemaetrcs. B obnactu
MpPOEMOB B CTCHE HUXHME YITOPH KOH-
CoJIEii TOJKHBI OMUPAThCST HA Ha Hepe-
BSIHHBIEC OaJIKM UJIM CTAJIBHBIE PUTEIU
(puc. 5.48).

JLs mepekphlBacMbIX POEMOB LM~
puHoii 1o 1,00 M MOXHO PUMECHSTH
okaHToBaHHBIN Opyc 10 x 10 cM, a go
2,25 M — b0 mBa OKAHTOBAHHLIX OpY-
ca 10 x 12 cM, 10O OMH CTAIbHOM pU-
renb 1 100 wm [PE 100.

5.4.2.3. Yemanosxa u pazbopxa nodmocmeii

Ilon ycTanoBKOM MOHUMAIOT COOPKY ITOIMOCTEN Ha coopyXeHnU. CheM MOIMOCTEI ¢
COOPYXCHUSI Ha3bIBaeTCs pa30opkoii. PaboThl MO YCTAHOBKE JICCOB U MOAMOCTENR MO-
TYT OPOU3BOAUTHCS TOJIBKO MO HAA30pPOM crnelranicTa. OTBETCTBCHHBIN Npeanpu-
HUMaTENb JOJDKEH CIIEIUTD 32 YCTAHOBKOI JIECOB U IIOAMOCTEN, KOTOPAs JOJDKHA COOT-
BETCTBOBATh MPU3HAHHBIM MpPaBWJIaM TEXHUKHU.



Croiiky TOJDKHBI UMETh HaJCXKHBIC M HE-
CKOJIb3SIIIME MONKIaAKU, HApUMep IoaKJia-
IIOYHBIC IUTATHL, OPYChSl MJINM OKAHTOBAHHYIO
npesecury. Eciu HeoOX0mMMO MHOTOCIIOMHOE
OCHOBaHME, €10 HEOOXOIUMO BBIIOMHATH yC-
TOWYUBBIM MPOTUB ONPOKUIbIBaHUs. Kockle
HOAITOPKI HCOOXOAMMO 3aKPEIUISITL OT BEITHOA.
3arnperaeTcst ycTaHaBJIUBATh Jieca HA HEHeCy-
IUX NEPEKPBITUSIX WU CBOLIAX. 3aaHKEepUBaHUC
M YCTAaHOBKY 3aTsiXeK (CBsi3eil) ClemyeT Ipou3-
BOIUTH ITApajuIe]IbHO C YCTAaHOBKOI1 JIECOB U
MOAMOCTEH.

Bpems paboT, npu KOTOPEIX UMEET MECTO
OITaCHOCTD I1aJICHUsI C JIECOB, CIIEOYET JIEIAaTh
KaK MOXHO MEHbIIM. Bo BpeMsi yCTaHOBKY U
pa3bopKH TIOOAMOCTEH 1 JIECOB HEOOXOAMMO YC-
TAHABNMBAThL MPEAyNpPEXIalome 3HakKu Ha
TPAHCITOPTHBIX ITYTSIX U MPUHUMATEL MEPHI I10 33~
IIUATE JIOACH U TpaHCIIOpTa Ha 3TUX JOpOrax.
Jleca Ha oOIECTBEHHBIX TPAHCHOPTHEIX ITYTSIX
B TEMHOE BpeMsI JTOJIXKHEI OBITh OCBentieHb. O0-
LIECTBEHHBIE YCTAHOBKM, KaK, HapuMep, ITyH-
KTBI [TOXapHOI'O OMOBEIICHUS, THIPAHTH 1 Ka-
OeNbHBIC IIAXThl, JOJKXHB! OBITh JOCTYTTHBIMU
B moboe Bpemst. [Ipu pabotax BOMMU3K TTPOBO-
IIOB IIOJT TOKOM HEOOXOIUMO BEIJIEP>XUBaTh Oe-
3omacHoe paccrosiHye (puc. 5.49).

IMocne yctaHOBKY Jieca U MOIMOCTH JTOJK-
HBl OBITh 4eTKO 0003HauyeHH! (puc. 5.50). [eper
UCTIOJIb30BAHYEM TIPOU3BONUTEIL JICCOB U
TI07Ib30BATENb JOJLKHBI TIPOBEPUTSD Jieca Ha Oe-
3YTIPEYHOE COCTOSTHUE JIETANIEN, YCTOMYUBOCTb,
0e301MacHOCTh pabOTHl M BUOHBIC Ha TICPBBIi
B3IJIS1 HemocTaTk . ECIIM HEMOCTATKY YCTaHOB-
JIEHBI, TO Jieca WU NOJIMOCTU HE JOJLKHEBI UC-
TOJIL30BaThCA J10 MX ycTpaHeHus. [enecoob-
pa3HO COCTABJICHUE ITPOTOKOJIA UCTIBITAHUE U
ITPOTOKOJIA 3aaHKEPUBAHUS IIPU TIepeaaye Jie-
COB [IOCTOPOHHEMY I0/b30BATENIO.

Ilpy MCMOIB30BAHUN TIOAMOCTEH 1 JIECOB
JIEHCTBYIOT CIIEAOYIONIME MpaBuia.

e Henp3s HCITONB30BATh JIECA 1O HX ITOJI-
HOi1 cOOpKH.

5.4. Jleca Q

U 1M fio 1000
BonkT HanpaxeHus

/ 3m npU1000 40 110000
BonbT HanpsikeHus

4 m npy 110000 fio
220000 BoasT HanpsxeH1s
5 M nipu 220000 po
—— L 380000 BorbT Hanpswerus
5 M NpY HeN3BECTHOM HanpPAXEHM

Puc. 5.49. BezonacHbie pacCTOSIHUS OT
TOKOIPOBOAAHIMX YacTeil

Pabouue nogmocTu no DIN 4420
Mpynna nogmocTeit 5

PacnpepenexHasi nonesHas
Harpyska 450 kr/m?

Mpeanpusitue
no npouseogcTey necoe Hinauf
12345 Hochstand
Tel. 987654

Puc. 5.50. Obo3naveHue NOAMOCTEN

Wcnbitanus necor nepen
ucnonb3oBaHuem

MpyuMeHsieMbie CTPOMTENbHbIE
SNEeMEHTHI

¢ Ka4ecTBo

¢ O603HaveHne

= Paawmepb!

YCTOWYUBOCTE

* Hecywasn cnocoGHOCTL OCHOBaHNA
M MECT NofBECKU

= AHKepoBka

e PaccrosiHne mexxgy CTtonkamu
M KOHCcoNsamn

= OfecneveHne XXecTKocTn

* lcnonHexHne

BesonacHocTs paboTst

O603HajeHVe rpynnsl NOOMOCTE

BokoBble orpaxpgeHus

MonwemHbie npucnocobnenns

Yknagka HacTunos

BrinonHexune yrnoe

PaccrosiHne mexay HacTUnom

N COOpY>XEHUEM

e 3alMTHas CTEHKA B YNaBnMBaloLmMX
noaMOCTSX Ha Kpbille

* YCTpOMCTBO HacTuna B 3aBUCUMOCTY
OT BbICOTHI NageHns
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e Hx HEOOXONMMO MOCTOSTHHO TIPOBECPATD, B 0CODEHHOCTH MOCIIC IIUTSIIbHBIX T1e-
PEPLIBOB B pa60Te 1 IOCJI€ CUJIBHOIO BETpA.

e PaGoyme MecTa Ha Jiecax NOIKHEI ObITh HOCTYITHEL TOJIBKO YEPE3 HANEXHBIE IO 1~
xombl. Takxe nomkHa OBITh OGecedcHa HaIeKHAasL SBAKYATIHS C HIUX.

* Ha necax 1 mogMoOCTSIX JOJDKHBI CKJIAAMPOBATLCS CTPOMMATEpHAIbL TOIBKO B
KOJIMYECTBE, HEOOXOMMMOM ISt HEIIOCPEICTBEHHOM pabOTEHI.

* Ha HacTuil NOMMOCTEN HENB3s1 CIPBITUBAThL JUO0 YTO-TO BGpocaTh BBEpX MU
BHU3.

e Vl3meHeHusa B KOHCTPYKUUIO JIECOB MOXET BHOCUTH TOJIBKO UX U3TOTOBUTEIb.

* Ha mogmoctsx, KOTOphIE MPUMEHSIIOTCS KAK YIaBIUBAIONINE WIN KaK 3aliUT-
HBIE KPBILIY, HEJIb35 CBaUBaTh HUKAKKUE CTPOUTEIBHEIE MATEPHAIE] WJIM UH-
CTPYMEHTEL

KOHTPOJTbHBLIE BOTPOCHI

1. OOBSCHNTE HEOOXONUMOCTh MHAVBHIYAJIBHBIX CPENCTB 3aI[UTH OT BO3MOXKHBIX ICTOY-
HMKOB ONaCHOCTH Ha CTPOMIOLIaaKe.

2. CoctaBbTe TabmuIy BUAOB MOAMOCTEN ¢ UX 00JIACTSIMK NPUMEHEHUS U JaiiTe SCKU3EI
HEOOXOMUMBIX CTPOUTENBHBIX 3JIEMeHTOB JJISI HHX.

3. IlposeprTe, CKOMBKO KI' KUPIMYCHi Ha moamocTsx Tuma GG 4 ¢ riomanpio HacTuiIa
2,50 x 0,85 M Hapsiy € Harpy3K0ii OT IBYX YEIOBeK U 6a b1 pacTBopa B 250 KT ¢ MHCTPY-
MEHTOM 20 KT MOXHO PacmOnOXUTE NPY MoAadye KPaHoM.

5.5. CrpoutensHbie M3MepeHHs

PaboThl 10 CTPOUTENTHFHBIM U3MEPEHUSIM BKITIOYAIOT U3MEPEHMS IOJIOKCHMs (TOPH30H~
TaJIbHBIE U3MEPEHUsI), U3MEPEHUST BBICOTHI (BEPTUKANBHBIC U3MEPEHUs), ChHEMKY I10-
BEPXHOCTY ILIOINANKY, pa30MBKY COOPYXEHUS HA MECTHOCTH, MAPKAPOBKY U U3Mepe-
Hue 6ezonacHocTu. I1py 3TOM HEOOXOAUMO TTPOU3BOAUTEL U3MEPEHMS JIUTMH 1 YIJIOB, a
TakKe BhICOT. Ilom n3MepeHreM MONOXKEHMSE TOHUMAIOT U3MEPEHHT TOYEK ITOIIA KM
¥ VX HAHECCHUE HA TUIAH, TaK € KaK ¥ yCTAHOBJICHUE MOJIOXEHHUSE TOUCK HA IIOIIATIKE
o uMeronemycst Iany. [losoxeHyie ToueK Ha MIOINAIKE MOIYIacTCst IyTeM U3Mepe-
HYA PACCTOSTHUM U YTJIOB M 0003HAYAETCST KOJIBIIIKAMU WK BenTKaMu. X BepTuKanb-
HOC ITOJIOXKEHUE OMPEHEIIsieTcsi MyTeM BEPTUKAIBHBIX U3MepeHuil. OnpeneacHue mo-
JIOXEHMST TOUEK Ha [UIOLIANKE, HAIIPUMED VIJIOB AOMAa, HAa3bIBaeTcs: pa30BKOIA.

5.5.1. Pasbuexa mouex

Tlox pa3buBkoii TOUYEK Ha IUIOIIaIKe MOHUMAIOT, HAIIpUMep, YCTAHOBKY BEIIIEK B CTBO-
pe IMHUU B ITIPOMEKYTOYHBIX TOYKAX, YUTMHEHHE OTPEe3Ka 1 OTIpe/ie/IeHIE TOYEK Iepe-
ceyeHui. OCHOBOIM Jiy1st pa3OUBKHU CIyXaT periephbl Ha IUIOIIAIKE, T.€. ONIOPHEIE TOUKHM.

3.5.1. 1. Obo3nauenue mouex Ha nioujadke

Best ctpaHa nonpasniesieHa reoe3ucTaMy CETKOM ToUeK Ha OTIEIBHEIE TPEYTOTbHUKM
(TpUaHTYISIIMOHHAs CeTKa). OTH TOUYKU Ha3bIBAIOTCS TPUTOHOMETPUYECKUMU TOYKA-



5.5. CmpoumenvHbie usmepenus \)

MU WU TPUAHTYJSIUMOHHBIMY Toykamu (TP); oHM ycTaHaBIMBAKOTCS HA BHICOTHBIX
TOYKAX, HANTPUMEDP IIIUIM UEPKBEI 1 CMOTPOBBIC TLIOLIAAKU Ha OalHsX, (4acTo ycT-
paMBalOTCs CIEIUAIbHbIC TPHAHIYJISLIMOHHBIC BLILIKW), UIU B TOUKaX Ha 3emie (pe-
nepel). Perieprl Ha 3emiie 0003HAYaIOTCs, KaK MNpaBUIIO, TPAHUTHLIMU KaMHSIMU C BBI-
OMUTHIM Ha HHUX KPECTOM U MONKJIANOUHON ruintoil. OHU CIIyXaT IpeUMylIeCTBEHHO
IS TEONE3NICCKUX U3MEPEHUI TepPUTOPHU.

IIpu reonesnyeckux paborax Ha IUIOMIAKE B OCHOBHOM OCHOBLIBAIOTCS HA MOJIO-
XKEHUM TPaHUYHBIX KaMHEH UM Ha OTIEIBHO U3MEPECHHOM I10JI0XEHUM OMOPHBIX TO-
YyeK, KakK, HarmpuMep, BOUTLIC B 3¢MJIIO ICPEBSAHHBIC KOJBIIIKY WX 3a0€TOHPOBAH-
HEBIE CTaNbHBIC TPYOEI.

Ha BpeMst usmepeHmif yCTaHABIUBAIOTCSI BCTIOMOTaTelIbHbIC TOUKH, KOTOpHIE 000-
3HAYAIOTCA CTBOPHEIMU KOJIBIIIKAMU, BOMBACMBIMH B LICHTP 0003HAaYaeMOil TOYKU
(puc. 5.51). B10 Mpou3BONUTCH BOMBAHKEM CTAIBHOTO KONa B 3eMit0. Jljist ycTaHOB-
KV CTBOPHBIX KOJIEIIIIKOB Ha TBEPIOI IMOBEPXHOCTH WX HAZ OMOPHBIMY TOYKAMU WX
TPAHUYHBIMU KAMHSIMU IIPUMEHSIOT CIerUalbHEIC

Hanpagnsiouee

JEepXKaTenu. Ecnu OITOpHaA TOYKa UCIIONB3YETCHA TOJIb- K%;DSEETKEU

KO JIUIst M3MEPECHUI B OJIHOM HATIPABJACHUH, TO 1OCTa-
TOYHO BOTKHYTh KOJBIIIEK B 3€MJII0 TOYHO B HaIlpaB-
JICHAU CTBOpA PSIIOM ¢ KaMHEM (CIiepefu WK C3aIu
oT Hero). [IpoBepKa BEPTUKAIBHOCTH CTBOPHBIX KO-
JIBIIIKOB MPOU3BONUTCS OOBIYHEIM OTBECOM WK C MO~
MOIbIo YpoBHS. Ecim 3TH BcrioMoratelbHBIE Cpefl-
CTBa OTCYTCTBYIOT, TO KOJBILLEK HEOOXOIUMO IIpUIep-
XaTh K&K MOXHO BEIIIIEC C MOMOIIEIO OOJBIIOTO U yKa- &<

2,00

3aTCJIbHOIO MAJIBLIEB U OITYCTUTD €TI0 Ha 3CMJIIO, 9TOOBI
OH BEPTHUKAJIBHO BOIIIE]1 B HEC.

[lepxarens ey
)

5.5.1.2. lIposemusanue
(paccmanoska seuex)

Llenpio NpoBeLIMBAHYS SIBJISICTCSI CACHATE OTPE30K AB
Ha TUIOIIANKE BUIUMBIM. DTO IIPOU3BOAUTCS MapKM-
POBKOM HaYaJIbHOW TOYKK A W KOHEYHO# TOUKM B ¢
HOMOIILIO CTBOPHBIX BelleK. OHU JOJKHEI OBITH BUI-
HBl U3 OMHOT'O MeCTa CTOSSHKU Habmionatens. I1pu
NPOBELIMBAHUY PA3IMYAIOT YCTAHOBKY ITPOMEXKYTOY-
HBIX TOYEK, YANTMHCHUC OTPE3Ka, MPOBCIIMBAHUC C  Pyc. 5.52. [IpOBEIIHBAHIE TIPO-
00eMX CTOPOH W OIpEACICHUE TOYKHU NEPECEUCHUS  MEXYTOYHBIX TOYEK

IBYX IIPSIMBIX.

YCTAHOBKA ITPOMEXYTOUYHBIX TOYEK
HeoOXoguMa TOra, Korna HEOOXOMMMO HOCTAaTOYHO
0003HAYWTh IIMHHEIC OTPE3KH WM KOTna HeoOXomu-
MO TIPOMapKHPOBATH OXIPEICICHHBIC TOYKH, HAIIPUMED

YIJIBI 31aHust (puc. 5.52). VCTaHOBKA IPOMEXYTOYHBIX Py, 5.53. VinmiHeH# e TIPSIMOTO
TOYEK B CTBOPC MPSIMOIA IPOM3BOAUTCS, KAK NPABUNIO,  OTPEsKa
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OOHMM HabmoxaTeaeM M OQHUM ITOMOIIIHUKOM. Habirogaresib CTAHOBUTCSE B HECKOJIb-
KMX IIarax OT NEPBOM BELIKY M YCTAHABIMBACT HAIIPABJICHUE B3IJIsa Ha KOHIIEBYIO

BCIIIKY CTBOpA.

ITOMOIIHUK CTAHOBUTCSE PSIZIOM C TIPOBEITUBAEMOI JIMHICH, He 3axonsd Ha Hee. OH
CMOTPUT Ha HaOIMIOHATENIsI, iepsXa IMPOMEXYTOYHYIO BEIIKY BEPTUKATBHO MEXKTY MaTb-
yaMu. TTpubnuxeHue BEIIKY K CTBOPY NMPOU3BOMUTCH KOPOTKUMU TEPEMEIICHUSIMU
Mo cioBaM Habmomatens: (IMpM KOPOTKUX OTpe3Kax) JIUbo Mo 3HakaM HabnonaTess
(tpu IMHHBIX oTpe3kax). ITociie ycTaHOBKY BEHITKY MPOBEPSIETCS €€ BEPTUKATIBHOCTD

Habmoparens |
]

Habmopatens Il

ik L4

A

MipoBewBanve Yepes BO3BLILISHHOCTD,

APENATCTBYIOLLYIO BUAKMOCTH

Puc. 5.54. IlpoBemmuBanue

Habnionarens | Habnwoaarers il &

o R

® %

ﬁ i |
it ¥ ‘
// \\ i

C

Tenb |

oLy

i//
“C

L

Puc. 5.55. Onpenenenue ToYkKu
nepeceYeHust

C TIOMOIIBIO0 OTBECA MY YpOBHsi. B 3akifoueHue Ha-
OJronareb KOHTPOJIMPYET CTBOP, IPUYyeM B HEOOX0-
IUMBIX CIy4asiX ITOJIOXEHUE BEIIKY MOXET OBITh W3-
MEHEHO C MOMOIIBIO IOBTOPHOTO yKazauus. [1pu ripo-
BELIMBAHUY MHOTUX TTPOMEXYTOUYHBIX TOUEK CHavaia
cJIellyeT yCTaHABIMBATh BEILIKK, Haubosee yIaIcHHEIC
OT Habionartens.

VIUNIMHEHHME OTPE3KA AB, Hanpumep ot A 0
C, momXHO IPOM3BOIUTECSE HE OOJIEE YeM Ha IOJIOBUHY
€T0 JUTUHBI, TAK KaK CBBIIIE 3TOTO JJOCTATOYHAS TOY-
HOCTb MOXET OBITh 00€CTIeYeHa TOJILKO C [IOMOIIBIO CO-
OTBETCTBYIOIIMX OMTUYECKMX MPpUOOpOB (puc. 5.53).
Jl151 BRIITOJTHEHYSE NOCTATOYHO OTHOT'O Y€JI0BEKA, KOTO-
phlii ctaHoBUTCst € Berkoi C Ha yuIMHEHUH OTpe3ka AB
1 C ITOMOIIIBIO CAMOIIOATOHKY BTHIKACT BEIIKY, YCTAHAB-
JNUBAET €€ BEPTUKAJIBLHO ¥ KOHTPOIUPYET padoTy.

Ja IBYXCTOPOHHEI'O ITPOBEIITMBAHU 5
(rpoeenmBaHye u3 LicHTpa) TpeOyroTcs 1Ba Habona-
Tens (puc. 5.54). BTOT METONm MpUMEHSETCs, KOTrla Ha
000MX KOHIIAX BUTUMOCTh OTPaHUYUBACTCSI, HATIPUMED
CTPOMTEJIBHBIMU COOPYKCHUSIMH, WIK Korma 00a KOH-
112 OTPE3KA HE BUIHBI, HAIPUMEP B TOPUCTON MECTHO-
cty. Ilpm sToM 00a HaOMIONATENST CTAHOBITCS B CTBOP
Yyepe3 BcroMoratenbHblie Touky. Habmioparens 1 cra-
But cBolo Beniky C’ BHe cTBopa AB M HanpabisieT Ha-
6mtoparens 2 ¢ semkoit D’ B ctBop C’A. ITocie storo
HaGmoparesb 2 HanpapisieT Habopatens | ¢ BEeIKOoi
C’ B ctBop ID’B. Takoe nByxcTOpOHHEE NPOBEITUBAHTE
MPOIOJIKAETCS 0 TEX MOP, MOKa ¢ 00eux CTOPOH OT-
KJIOHEHUS He cXoaAaT Ha HeT U Bemiku C u D He OymyT
CTOSITb Ha TIpsiMoii AB.

Jist onpenenenuss TOYKHW TNEPECEYEHUSA
OBYX ITPAMBIX Ha minomaake, Kak IMpaBWiIo, HE-
0bxoauMEl IBa HaOMIOmATelNsi U OOUH TTOMOI[HUK
(puc. 5.55). Touka nepeceyeHust IEKUT KaK Ha Npsi-
moii AB, Tak u Ha npsimoit CD. Ilpu stom 0ba Ha-



5.5. CmpoumenvHbie uzmeperus

OJyIomaTelisi HaIlpaBisilOT IO OYEepely CTOSIIEro B :
LIEHTpE ITOMOIIHMKA B CTBOPHBI CBOMX JNMHMIA. Touka ﬂ ch;m'ﬂ?»:ﬁ ﬂ
nepecedeHus S OyneT HalineHa, Korna oHa OyaeT Ha-

XOIUThCS KaK Ha npsiMoii AB, Tak u Ha npsimoit CD.

Hanpasnstouas
BelKa

5.5.2. Hzmepenue daunnt
MepHas nexta

[Ipy U3MEPEHUSX JUIMHBI HAIIPSIMYIO UCITOIb3YIOTCS
IOJIOCOBBIE PEiiKU, PYJIETKU, KOCBEHHBIM METOIOM —
C IIOMOIIbIO BCIIOMOTATECAbHHX PUTYp, HAIIpUMED
NPSIMOYTOJIBHBIX TPEYTOJILHUKOB, C IIOMOIIBIO OIITH-
JeCcKUX MpUOOPOB (0a3uCcHBIN JalbHOMEp) WU C MO~
MOIIBIO 3JICKTPOHHBIX TaJlbHOMepoB. KpoMe Toro, /Uist u3MepeHUst JUIMHBL IPUMEHS -
I0TCS TAKXe JIa3epHBIC ITPUOOPHI.

W3aMepeHust ipsiMBIX OTPE3KOB NPOMU3BOISATCS HA IJIOIIANIKE MYTeM UX pa30MBKU U
n3MepeHust. OTpe3Ky, Kak IPaBUIo, H3MEPSIOTCS B TOPU30HTAIBHOI IJIOCKOCTH B CTBO-
pe U3MepsIeMbIX 0TPE3KOB. MICKITIOUeHUSIMU, NTPU KOTOPBIX U3MEPSIIOTCS OTPE3KU IO
HAKJIOHOM, SIBJISTIOTCS, HATIPUMEP, HAKJIOHHBIC IUIOCKOCTU IPU OITPEIECSICHIN 00HbEMOB
paboT U Npy pas3fe/IcHUN OTPE3KOB (CTALMOHMPOBAHKE) B JOPOXHOM CTPOUTEITECTBE.

IMpu USMEPEHM X MEPHBIMU PEMKAMMU usMepsieMblit OTpe30K pa3oupa-
€TCs1 KOJIbILUKAMM B Ha4ajlbHOM, KOHEYHOM TOYKaX U B OTHOM MJIM HECKOJILKUX ITPOME-
KYTOYHBIX TOUKax. M3aMepeHne Npou3BoauTCsl KpaCHO-0O€e10l pelKoi U3 maphl U3Me-
pUTEIIBHBIX peek. st 0bcnykuBaHus: peiiki JOCTATOYHO OJHOIO YeJIOBeKA, KOTOPHIi
YCTaHABIMBAET €€ B CTBOPE 10 HYKHOMY HalPaBJICHUIO U IEPEMEIAET €€ B HAYAIbHYIO
TOYKY, HAITPUMEP B LICHTP BELIKM MU FpaHUYHOTO KaMHsi. beno-kpacHas peiika tak-
XK€ YCTaHABIUBAETCH MO HY>KHOMY HamnpapieHuIo. JlanpHelilee n3MepeHUe IIporucXo-
IUT 6eCrpepbIBHLIM IPUCTABIIEHUEM OTHOM PEMKHU K IPYTOM, MPUYEM IPU CHITAM Kpac-
HO-0eJ10i1 peiiky CHUMAETCSI YMCNO, [CJISIIeccs: HA NSATh, a IIPU CHATUU OeN0-KpacHO
peiikyd CHUMAETCst YMCI0, ICIAIIeecs Ha necsiTh. TakuM o6pa3oM, MOXHO M30exXaTh
OIIMOOK HA [T MeTpax. B KOHEUHOIT TOUKe U3MEPEeHMs MOJNyYarOTCst METPBI U E1In-
METPEI HA PEUKaX U CAHTUMETPE! OT MOCJCIHEN NEIMMETPOBON OTMETKHY C MTOMOIIBIO
CAaHTUMETPOBOU JIMHEHKU.

Puc. 5.56. MsmepeHue ¢ moMo-
B0 MEPHOM JIEHTHI

Ecnu n3aMepeHre Npon3BOIUTCS C TTOMOIIBIO peeK Ha HAKIIOHHOM IIOCKOCTH, TO
ropopsit 06 SCTA®ETHOM M3MEPEHHWMU (puc. 5.57). Takum MeTOIOM U3MEpsi-
IOTCSE pa3Mephl y4acTKa I TPAHCIIOPT-
HOTO IBW:XKEHUS TIO HEMY, a TAKXKe JUIst
ITPOEKTUPOBAHYS TCHEPAIBHBIX IUIAHOB. |,

l- -~ WamepurensHas peiika (Ha pebpo)
|
1

BonsHoil ypoBeHs
HpI/I 3TOM JJIVMHBI UBMEPSAIOTCA BCEraad B
TOPU3OHTATLHOM Npoexuuu. ITox ropu-
. 2 Hanpaenexue vaMepeHus
30HTAJIBbHOU MPOCKIIMEU IMOHUMAIOT
CBEPXY BHK3

OTOOPaXEHUE JUTMHBI B TOPU3OHTAIBHON Bepkarshusii
rwrockocTh. Jnst scradpeTHOro usmMepe- 14,10m GEEY
HUs TpebyeTcst mapa U3MEPUTENbHEIX
peeK, BOOSHOW ypOBEHDb, OIMH OTBEC U Puc. 5.57. DeradeTHEle H3MEPEHUS
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HECKONBKO Bellek. M3aMepeHue, Kak mpaBuiio, MPOW3BOAMTCS JIBYMsI ITOMOIIIHUKAMU
cBepXy BHU3. Ha BepxHel HayaIbHOU TOYKE YCTAaHABIMBACTCS KpacHO-0esas pelika B
CTBOpE U3MEPSIEMOT0 OTPE3KA, C MOMOIIBIO BOMISTHOTO YPOBHS! PETYJIMPYETCSL €€ FOpH-
30HTAIBHOE TOJIOXEHUE W C TIOMOIIBIO BELIKY YACPXHBACTCA B HEM. 3aTeM OT KOHEeY-
HOM TOYKM pefiKM OMyCKAETCH LIHYPOBOI OTBEC, 0003HAYAIOMINK IPOMEIKYTOYHYIO
TOYKY Ha TIOBepXxHOCTU 3eMin. Ha 3Ty Touky ycraHapnuBaercs 6eno-KpacHas peiika,
BBIBEPSICTCSI €€ HampaBicHue. Pelika MpuBONIUTCS: B rOPU30HTAIBHOE TTOJIOXECHUE U
ynepxuBaercst B HeM. Ee KOHeYHasl TOUKa Takke MPOEKTUMPYETCs Ha 3EMJIIO C TTOMO-
LIBIO OTBECA. DTOT MPOIECC NOBTOPSIETCSE, ITOKA HE OyIeT U3MEPEH BeCh 0Tpe30K. [1pu
3TOM TIPEANOYTUTENBHO TTPUMEHSITh PEUKY OOJNBIIEH CTOPOHOU CEIEHUSI BEPTUKAIb-
HO, YTOOBI M30€XaTh [POrOOB.

Jnss USMEPEHUUW MEPHOWM JTEHTOM (puc. 5.56) Heo6xonuMBl IBa T10-
MoInHUKA. [lepBErit HaKTaasIBacT HYJIEBOC MEJICHUE JICHTH Ha HAYAIbHYIO TOYKY OT-
pPe3Ka ¥ YKa3kIBacT APYTroMy NOMOITHUKY HampaBicHue ctBopa. Ilpu HanoxeHUN JieH-
THl BCETAa HYXXHO CJICIUTH 32 MOJIOXKEHUEM HYJIeBO MeTKH. JICHTa Ipy 3TOM TOJDKHA
GBITh TAK HATSIHYTA, yTOOB! OHA HEe npoBucaia. KoHeyHbIi NyHKT JIEHTH MapKUPYETCs
CYETHBIM KOJIBIILIKOM, a JIEHTa MePEeMEIaeTCsl Ha BCIO UIMHY BIEpel. DTOT Ipoliece
moBTopsieTcs. JUInHa oTpe3Ka NONCYUTHIBACTCS U3 KOIMYECTBA IUH JICHTHI TLTIOC OC-
TAaTOK MOCHEOHEH JICHTHL.

H3Meperust mmHL Ha MAJIOYKJIOHHBIX IDIONIAIKAX YAaCTO IPOU3BOASITCS TOBEPEH-
HBIMU CTATBHBEIMY MEPHBIMU JIeHTaMu. [1pu 3TOM IeiCTBYIOT T€ XK€ ITPaBuia, yTo U IIpu
U3MEPEHMSIX C MOMOLIBIO peeK. TOYHOCTh U3MEPEHUI 3aBUCUT, HAIIPMMED, OT TEMITe-
paTyphl, pa3IMIHON CUJIBI HATSDKCHUS Y TIPOBUCAHUS JICHTHI. ECn n3MepeHH B CTATb-
HOW JieHTOoiT oTpe3oK rpu +20 °C cocTapiser ee MoBepeHHYIO uiHY, TO 1ipu +30 °C
pasHulia Oyner coctapisits +2,3 mm. Ecnu ripu 20-MeTpoBoii JieHTe OYyIeT IprIoxXeHa
narsgrusaplas cwia sMecto 50—100 H, to ommbka n3mepenus coctasut 2 MM. Eciu
CUJIa HATSDKEHMS CIMIIKOM MaJjia M IpH JinHe JeHTH 20 M obpasyeTcs MpOBMCaHuEe B
20 cM, TO omMbKa U3MepeHUsI cOoCTaBUT —3 MM. C yBeJIMYEHNEM YHIC/1A IIPUMEHCHUM
JICHTHI Ha OJHOM OTpe3Ke OIIMOKa OyIeT yBeyuBaThesi. [103ToMy 2TOT METOI ITOIXO0-
IUT TOJIBKO IUISL KOPOTKUX OTPE3KOB.

SJIEKTPOHHOE M3MEPEHUE OTPE3KOB naer BeICOKYIO TOYHOCTh U IPU
OonbITUX oTpe3Kax (puc. 5.58). DNEKTPOHHHIA JaIbHOMEDP COCTOUT U3 M3MEPUTENb-
HOTO Nprubopa — K3Iy4aTelis U U3 oTpaxarens (NpueMHukKa). M3 nHCTpymMeHTa, KOTO-
: pBIi [IEHTPUPYETCS: HAJ U3MEPUTENb-
NSEHMTHI:IVI yron l— WsMeputensHbii curHan HOI1 TOYKOI1, TIOCKUTAETCS: CUTHAJ, Ha-~

k;‘“:\t:\\\ npuMep HHPpPaKpacHOE CBETOBOEC H3Jy-
o YeHHUE, KOTOPOE OTpaxaeTcss 00paTHO B

npubop, YCTAHOBJICHHBII Haj Ipyroi

U3MEPUTEJIbHOM TOYKOI OTpaXkaTeaeM.
OIHOBPEMEHHO U3MEPSICTCS 3CHUTHBIA
yroin. ITo BpeMeHu mpoGera syieKTpoMar-
HUTHBIX BOJIH MEXY U3JTy4yaTesieM U OT-
paxareseM, a TAaKXKe 110 3eHUTHOMY YTy
Puc. 5.58. DnekrpoHHOE U3MEPEHVE OTPE3KOB  OIPEUEHACTCH TOPU30OHTAJILHOE pac-

- aMeputentHbilt npﬁﬁop =
(nanyuarens) =
Orpaxatens i
(npremnuk)

¥

opuaoHTaneHoE paccTosHue

1
i
i
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CTOSIHME C TIOMOLUEIO TTOTK/IIOYEHHOM K mpubopy DBM. IlonydyeHHOe 3HaUeHUE BHIBO-
JATCs1 B L(pOBOM BUJIE Ha IUCTUICH. M3MEHSIOIIMECS] TIOTOHbIE YCJIOBKS MOI'YT BIIHSITD
Ha TOYHOCTH M3MepeHuii. IloaToMy B mpudop JOTCKHBI BBOOUTHCS! COOTBETCTBYIOIMC JaH~
HEBIE, HAIPUMED TEMITEPATYPA, BIAXHOCTh BO3IyXa, JasjieHue. Jlig HHCTpYMEHTOB, COOT-
BETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTUSL TEXHUKHW, 3TOTO HE TPEOYETCS.

5.5.3. Hsmepenue yznoe

EauHuIaMu yIIOB SIBISIIOTCS TPAIYChl M TOHBL TTOMHEINA KPYT Npy WIECTEPUIHOM LE-
JneHuu cocrout n3 360 rpanycoB, a IPH NECATCPUYHOM NEICHUM, KOTOPOE TIPENTUCHI~
Baetcs ¢ 1937 r., — u3 400 roHOB.

I rpagyc = 60 munyram; | Munyta = 60 cexkyHaam;
1 nomwiii xpyr = 360 rpagycam = 21 600 munyTam = 1 296 000 cexynmam;
1 nomuei kpyr = 400 ronam = 4000 nroaam = 40 000 croram = 4 000 000 Mronam.

TlepecyeT u3 rpaaycoB B TOHEI K 00PATHO;
1 rpamyc = 10/9 row; 1 ror = 9/10 rpanycoB.

Pa36uBKa NpsIMEBIX YIII0B Ha TIOLIAIKE UMEET ocoboe 3HaYeHue. B 3aBucuMoctu
oT TpeOyeMOii TOYHOCTH 3TO MOXHO JEJIATH C TIOMOIIBIO NPUCIOCOOICHMI ISt U3-
MEPEHUS! JUTMHBI, C TOMOIIEI0 KPECTOBOIO IMMOa U C MOMOLUBIO YIJIOBOM MMPU3MHEL.
JL1st yriioB Jjiio00# BeTMYKHbI MCIIONMB3YIOT HUBEIMPHI C TOPU30HTAILHBIMHY JUMOaMu
¥ TEOOJIUTHL.

5.5.3.1. Pazbueka npsameix y2n06 ¢ HOMOUbH) HPUCNOCOOAEHUT
015 usmeperus: Oaunbl

Ipu paz6uBKe NPSIMBIX YTJIOB C TOMOILBIO MHCTPYMEHTOB JUTSt M3MEPECHUST JUIMHBI KC~
xonst u3 TeopeMbl [Tudaropa, 1Mo KoTopoit TpeyrobHUK OyteT TIPsSIMOYTONBHBIM, €CJTH
COOTHOIIIEHNE €r0 CTOPOH cocTanisieT 3 : 4 : 5 (uepenoBanue umcen) (tadn. 5.4).

IMpu pa3duBke cHavyama 0003HavaeTcs Bemkamu npsimas AB u nipomexyrounas
touka C, U3 KOTOPOI1 IOJIKEH MCXOJUTH ITPpsiMoit yron (puc. 5.59). [ToToM Ha oTpe3Ke
AB ormepsiior 13 Touku C 3,00 M M IToMy4aioT BCIIOMOIaTesibHyIo ToYKy. U3 31oit
BCIIOMOTATEIFHON TOYKM OTMEPAIOT OfHOM 13 peek 5,00 M 1 ogHOBPEMEHHO ApYyTOi
perikoil u3 Touku C 4,00 M, TOBOpaunBas UX TAKKM 00pa3oM, YTOOBI OTMEPEHHBIE
TOYKU coBlamM B Touke D. O1pezok CD Oyuer nepreHaIuKysiper npaMon AB.

IIpsimoir yronm MoxeT ObITE Pa3oUT TAKXKE C ITOMOLITBIO Tak HaspiBacmoro CTPO-
HUTEJIBHOI'O YIOJIBHUKA (cMm. puc. 5.59). B HeM Tpu HOCKH XECTKO CBSI3aHbBI
Ipyr ¢ gpyroM. COOTHOIIEHUE CTOPOH

Tabnuua 5.4. Yepegoeanune uncen, m
TAKOTO TPEYTOJIbHUKA JIONXHO COCTaB- =
1 vactb 3 vactu 4 yactu 5 vacren
nste 3 : 4 : 5. Ipu pazdbuBke IpsiMOro
yTJla CTPOMTENIBHBIM YTOJIBHHK Pacnoia- o G 0,80 1,99
raercs KOpOTKO# CTOPOHOM B NaHHOM A L 1.2 154
TouKe Ha orpe3ke AB. Ilpu 3ToM IuH- 940 120 180 200
Has cTopoHa OyneT NMoKa3bIBaTh Tpebye- By T4 i 3,00
1,00 3,00 4,00 5,00
MO¢ TEPIIEHAMKYIAPHOEC HAIPABJICHUE.
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ITpsimoit yronm MOXET OBITh Pa3bHT TAKKE € ITOMOLIEBIO TaK HaseiBacMoro YT O-
BOT'O KOJIEHA (cm. puc. 5.59). Ilpu atom u3 ipomexxyrodnoil Touky C Ha OTpe3Ke
AB, U3 KOTOPOIi NOJKEH OBITH pa3OuT MPsAMOIT YroJi, OTKIAIBIBAIOTCA OTPE3KH, Ha-
npyMep 1o 5 M B CTOpOHY TodeK A 1 B. 3aTem JiBa MOMONIHHKA 13 NONYIEHHBIX TAKUM
o6pasom Touex H, n H, onmuceiBalor Kpyroselie yri OIMHAKOBOTO panuyca, Hanpumep
10 m. Tlpu 5TOM MepHBIC JIEHTHI 3aKPETUISIOTCs B Toukax H, n H, xonbiukamu, nars-
TUBAIOTCS U II0 paJryCy BeayTcst npyr K apyry. Obe JieHTH niepecekalorcs B Touxke D.
Orpezok CD crout NEpHeHIMKY/ISIPHO K IpsiMoil AB.

5.5.3.2. Pazbueka npamuix yeno6 c HOMOUbIO KPECMOB8020 AUmba
U y2n060U npusmbl

KpecToBblit TMMO B IPOTHUBOIIOIOXHOCTE YTJIOBOU MTPU3ME TTO3BONSECT HAKIOHHOE BU-
3UpPOBAaHKE 10 35 roH, NOITOMY €ro MOXHO ITPUMEHSTEL M B XOJIMUCTO MECTHOCTH.
ITpu pa3buBKe MPSMOTO YIJIa C TIOMOLIBIO KPECTOBOIO JIMMO2 ITOCIENHMIA TTOME-
wraercst B Touke C Ha npsamoit AB v ¢ noMolbio 6aHOYHOTO YPOBHS YCTAHABIMBACTCS
ropuzonTabHO (puc. 5.60, 5.61). ITapa BU3MPHEIX
IIUTMIIOB YCTAHABIMBACTCSI B CTBOPE 0Tpe3Ka AB 1 KoH-
Tponupyetcs 1Mo TouxkaM A n B. Ilo peneBoit tuHuu
BTOPOIl BUIUPHOM ITapHl TILUTULIOB JIEXUT JIHUHUS TIep-
NEeHAUKYspa, BoccTaHaBIupaemMoro B Touke C. Ona
MapKupyeTcst B Touke D Berkoii. Jlist TpoBepku nipsi-
MOTO YIJIa ITPOU3BOIUTCS ITOBTOPHAS €ro pa30MBKa C

7
2 + SR TIOBOPOTHBLIM JTUMOOM, TToBepHyThIM Ha 100 roH.
3.00m L
ViswepiersHsle paiin ITpu pa36I/IBer npstMoro yrna c romoursio [TPA-
MOYTOJIBHOU TTPU3MDbI nocienHss HEHTPHPYET-
jo cst Habmonarenem B Touke C Ha npsmoit AB mm EF
& (cm. puc. 5.61). ITpu 3T0M OH yCTAHABIVBAET NPU3MY

S
“y A r,
/

/
/
,'/ l[
Q..
7/ i

SR e s I
R MR T °
3.00m

Ha YPOBHE [Ia3 TaK, YTOOK €€ CTEKJISIHHAS BEPIIMHA
cMoTpena B CTOpoHy A. B cityyae TBEpIOro rpyHra oH
MOXET IOJIL30BATHLCS IIHYPOBLIM OTBecoM. [Ipu msr-
KOM IrPYHTE BO3MOXHO KCTIOJIb30BAHUE CTOMKY C OTBE-
coM. [TomonHUK NOIKEH ITepeMeiaTbesl B IepricHIH-
KYJIPHOM HATIPABJICHUM ITO YCTHHIM YKA3aHHSIM WIH 10
3HaKaM HabmonaTesst Tak, YT0OB! BEIIKA, KOTOPYIO OH
JIEPXUT Iepel co00i, COBMENIANACH C 36PKATBHBIM OTO-
Opaxenuem Betnku A B ripu3sme. Touka D obozHauaeT-
Csl TIOCTAaHOBKOM BEIIKU.

Ecnu nago n3 xakoii-mubo TOYKN Ha TUTOIIAIKE,
HanpuMep OT I'PAHUYHOTO KamHSs, pa3OoUTh npsMoii
yToN, HAIIPUMEP K KPaCHOM JIMHKK 3aCTPOUKU, TO ITO
HA3BIBACTCS ManeHueM otTBeca. OTBEC ITox HeiCTBUEM
CcOOCTBEHHOTO Beca ITaJaeT BHU3, NOBUCAS] B PYKE T10-
Puc. 5.59. Pas6upka npsvpixyr-  MOIIHuKa. Habmonatens nabmoznaet oTBeC Yepes yr-
JOB JIOBYIO [TPM3MY U TIEpEMELAETCsI 10 TEX TI0P, TTOKA BEIl-

4,00 m

CrpouTernbHbIi YronbHUK

[flyrosoe konexo
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Ka, 0003HaYa0IAas IPaHUYHYIO TOYKY, HE 00pas3yeT ¢
BEIIKAMY KPAaCHOH JIMHUM TIpsiMoii yrour. Jliist pa3ous-
KM TIPSIMBIX VIJIOB M ISl TIaJ€HHUS OTBECa TOIXOIST,
HalpuMep, NsTUYTOJIbHAS TIPU3Ma M [BOMHAS TISITH-
YTOJIBHAS! TIPU3Ma MU KPECTOBBI BA3HP.-

5.5.3.3. Pas6ueka arobuix yenoe

JIroOBIE yriel MOXHO nofyyaTes ¢ nomornsio HUBE-
JIMPA ¢ ropu3oHTanbHBIM JINMOOM, C TIOMOILBIO TEO-
LOTKTa JIUOO IyTeM ITOCIEIOBATCIBHBIX ITPHMOIXKEeHMIA
C ITOMOIIIBIO TPAHCTIOPTHPA K1 METPOBOI JIMHEKIL.

[Tpu monyyeHun J106OTO yrira METONOM TIOCJIEIO-
BaTCJIBHBIX NPHUOIVXEHWI ¢ TOMOILBIO METPOBOM JTN-
HeWKY pUCyIoT yry paguycom 57,3 cM (puc. 5.62). Tpu
3TOM paguyce | ¢M IJIMHBI IyTH COOTBETCTBYET YIJIY
MEXIY cpeIHUMU To4ukamu B 1 rpagyc. [pu mmune
IIyTH, Hanpumep, 19 cM monyyaercs yron B 19 rpamay-
coB. TouHOE M3MEPECHUE YTIIOB ITPOMN3BOIUTCS HUBE-
JIMPOM C TOPU3OHTATBLHBIM JIMMOOM MJIM C TIOMOLIKIO
Teononura. Ecnu yroi 3amaercs B rpaaycax, CHavyama
€ro HaJIo NepecurTaTh B roisi. Hanpumep, ¢ moMonipio
HMBEJIMPa HaJo OTnoXuTh yroin B 40 ron. /1715 3Toro Ha
orpeske AB B Touke B ueHTpUpyeTCs HUBEMp 1 ycTa-
HaBNUBAETCH TrOpM3oHTATBEHO (puc. 5.63). Ilpu ycra-
HOBKE HYJIEBOW IpalyMpOBOYHBIM INTpUX nMpudbopa B
rOHAX YCTAHABIMBAETCS B HallpaBJCHUN TOYKU A. s
OTCYUCTa yIiTa MOJI30pHAS TPy0a BpalaeTcs IO 4aCOBOMN
CTpeJIKe JI0 TEX NOop, II0Ka B OKYJISIpe He TIOSIBUTCS Ipa-
IyupoBouHbiii 1irrpux 40 rou. IlomzopHas tpyda 3ax-
pernsgetcst. Touka C 0003HaYaeTCsl BELIKO NyTeM
CpaBHEHMS ITPUXOBOM NEPICHAMKYIISIPHOM KPECTO-
BOI OCH € OCbIO cTBOpa JIMHUM AB (cM. puc. 5.63).

C NMoMoNIkIO TEONONUTA MOXHO JOINOJHUTEIBHO
HM3MEPSITh YIJIHL U B BEPTHUKAILHOM HamnpasieHuu. On
COCTOMT U3 HUXXHEH YaCTH U BepxHel wacty (prc. 5.64).
YcraHOBK2 Hall TOYKON U3MEPEHMSI TPOM3BOIUTCS C

MatuyronbHan
npusna
BaHouHbi
ypoBEHb

CrarnbHo#t Tpy6- —
Hathii gan

Kpecroewiit numb 1

Puc. 5.60. Kpecrospri 1m0

Kpecrobiit numG 1

C noMOLLbH0 NPAMOYTONLHON NPU3Mbl

Puc. 5.61. Pa36usKa npsMoro ymia

TOMOLIBIO INTATHBA, MPUYIEM IEHTPUPOBAHUE MOXET NIPOUCXOIUTE C TIOMOLLBIO [IHY-~
POBOTO OTBECa, C MOMOIIBIO XECTKOrO OTBECA MK € ITOMONIBIO OITHYECKOro OTBECA.
HyxHAs yacTh COCTOUT U3 TUTUTH OCHOBAHMSA C YCTAHOBOYHBIMY BUHTAMH JUISI yCTA-
HOBKH B rOpU30HTAIEHOM ITOJIOXEHUH, TOPU3OHTAIBEHOIO JIMTMOA ¥ YCTPOMCTBA ISt yC-
TAHOBKW BEepXHEH yacTh. BepxHsast 9acTe COCTOMT B OCHOBHOM M3 IEPKATEIIs! TOA30D-
HO¥1 TPYOBI C TOBOPOTHOW TYOOH ¥ BEPTUKAIEHBIM TUMOOM, KOTOPBIHA IBYDKETCS B BEP-
TUKATBHOU TUIOCKOCTH BMeCTe ¢ Tpyboii. KpoMe Toro, mMeroTcss 6aHoYHEE 1 TPyOUua-
ThIE MY3BIPEKOBLIC YPOBHU. B Teononnte pa3smmyanoT BepTUKAIBHYIO (YCTAHOBOYHYIO)



90cm 4%

57.3cm

Puc. 5.62. PazonBKa moOHIX YTJIOB
C MOMOIIBI0 METPOBOM JIMHEHKU
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Puc. 5.63. Pa3buska yria ¢ no-
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0Chb, BEPTUKATBLHO-NIOBOPOTHYIO OCh M LIEJIEBYIO OCh.
Jls 6e30mMO0YHOro U3MEPEHUS YIiIOB B TOPU3OH-
TATBHOM M BepPTHKAIBHOM HAITPABJICHUN HEOOXOLMMO,
4YTOOBI YCTAHOBOYHAS OCh OBLIA BEPTUKAIBHA, YTOOBI
BEPTUKAIBHO-ITOBOPOTHAS OCh ObLUIA TOPU30OHTAIbHAS,
a 1eJieBast och OBUTa OBl TIepIICHAVKYIISIPHA BEPTUKATb-
HO-TIOBOPOTHOM OCH. YCTaHOBOYHAS! OCh BBICTABJISIECT-
Csl B BEPTHKAJIBLHOE ITOJIOXEHHE € TIOMOUTBIO0 OaHOYHBIX
4 TpyOYATHIX IIy3LIPHKOBLIX YPOBHEH.

Eciiv TeOnonuT IIpuMeHsaeTcst Uil “3BMepeHUst MHO-
TOYTOJILHOTO Psid OTPE3KOB, TO K U3MEPUTEIIBHOMY
00OpYIOBAHUIO OTHOCATCS IOTIOTHUTEIFHO HE MEHEE
Tpex IITATUBOB M ABE LEAeBbic Tabmmuku. Ilog MHOTO-
YTONBHBIM PSITIOM OTPE3KOB IOHUMAKOT JIOMAHYIO JIM-
HHMIO Ha TUIOHIAJKE, KOTOpas yCTaHaBIMBaeTcs IyTem
n3MepeHUs [UTMH 1 yriioB. Kaxkmas Touka — BEpIUMHA
MHOTOYTOJIbBHMKA YCTAHABIUBACTCS ITyTEM PacyeTa KO-
OpIMHAT B KOOPIMHATHO# cucteMe X—Y.

5.5.4. Hzmepenue evicom

3agadeil U3MEPEHYSI BEICOT (HUBEIMPOBAHKE) SIBIISCT-
Csl TIOJTYIeHUE PASHULIBI TIO BEICOTE MEXITY IBYMS! TOY-
Kamu, IPHYeM IPEBHIIEHUEM HA3BIBAETCS BEPTHKATb-
HOE PacCTOSIHUE MEXITY BHIILENCXKAIIeH TOUKOM 1 HU-
xesexareit roukoit. OHO He0OXOIMMO, HATIPIMED, JLIs
onpeacacHus BEICOTHOTO TIOJIOXKEHUS COOPYKEHHS,
JLJ151 TIOITY9ICHIS YKJIOHOB B IOPOKHOM CTPOMTEJILCTBE U
TIpYU CTPOMTENIECTBE TPYOOIPOBOIOB BOIOOTBEICHUS,
a TaKKe IIPH CTPOUTEIIBCTBE TYHHEJICH JUIst TIOyYeHMs!
TOYHOW COOMKHU NBYX YaCTEH TYHHEJIS.

Ha ctpoiirurommanke HeoOXoquMo TakKe onperie-
JIUTB TOYKH, pa3HULA BHICOT KOTOPHIX PaBHA HYJIIO, Ha-
NpUMeEp B IUTATAX TEPEKPBITUH, IT0 IIUHE 6aOK 1
dbepM. UcxonHoit TOUKOM 15t UI3MEPEHMS JTTOOBIX TIpe-
BBIIICHUIA SIBISIETCS pEIEpHas TOUKA (TOYHO YCTAHOB-
JIEHHAs] TOUKA TI0 BBICOTE), KOTOPAsl YCTAHABIIMBACTCS
reoe3NYECKUMU MU3MEPEHUSIMU U OTHOCHUTCS K YPOB-
HIO AMcTepaamMckoro HyJs (B Poccun — yposeHbs KpoH-
mrraarckoro Hyist). Iocrenauit o6o3HayaeTest Kak NIN,
T.€. HOPMAJIbHBII HYNb. BLICOTHEIE pellepHBIE TOYKH
MOTYT OBbITh, HAIIPUMEDP, B BUJIC BHICOTHBIX OTMETOK,

00JITOB, 3AJI0XXEHHBIX B CTEHY WM B CTOJ0, B BHE IMOA3EMHBIX 3AKJIaIHBIX KAMHEN
WUIHM PETIEPHBIX TOYEK Ha TpyDax. HamzeMHEIe periepbl HAHOCSITCS! B OONBIIMHCTBRE CITy-
YaeB Ha 00LIECTBEHHBIE 3[aHmsl, KaK, HAIPUMED, LIEPKBH, paTylliu, Bok3ansl. Ha ctpo-



UTENHHOM TUIOIIAIKE HEOOXONMM YCTAHOBUTE BHCOT- Peita—— |
HbI} perep, K KoTOpoMy OYIyT IIOTOM TIPUBASBIBATECH | et ypooese———
BCE IIPEBBLIILEHUS CTPOUTEIIBHOIO COOpYKEeHUs. Pa3-
HHIIA B BHICOTAX 0003HAYAETCS KAK OTHOCUTEITLHBIE OT-
METKH, B IPOTUBOIIOJIOKHOCTE OTHOCHUTENIBHBIM, KO-
TOPBIE PACCYMUTHIBAIOTCS OT HOPMATBHOTO HYJISL.

Jnst n3Mepenust BRICOT HA CTPOUIUIOMIAIKE TIPH-
MEHSIIOT BOISIHOW YpOBEHb U YCTAHOBOUYHYIO PEIKY,
TpyOuaThlil BOASHON YPOBEHb, BU3MPHBIC MNAHIICTHI

H HUBCJINPLbL.

BOJASIHOM YPOBEHBb u YCTAHOBOUYHAS
PEVIKA TNIOAXOAAT IUISl U3MEPEHMS IMPEBBILLICHUIT Ha
KOPOTKHX OTpE3Kax IIpn KPYThIX YKIOHAX, HAIPUMED m\Jj
Ha oTkocax (puc. 5.65). YcranoBouHayg peiika ycra- =
HABJMBAETCH B HEHTPE BHICOTHOI TOUKYU A 1 C ITOMO-
1BIO BOASIHOTO YPOBHS BEHIDABHMBACTCS MOPU3OH-
TanbHO. Ha peiike unu BEIKe, KOTOpas yCTaHARIIM-
BAE€TCs B TOYKY B, M3MEPSIETCS BEPTUKATBEHOE PACCTO-

sgHue 10 Touku B.

BOJISIHOM TPYBYATHIMI YPOBEHD, paGora

5.5. Cmpoumenvhvie usmepenus O

Puc. 5.65. VsmepeHue BHICOT ¢
MTOMOILBIO YCTAHOBOYHOM pEKN

o
] Topu3oHT S

Creknnntble Tpybka

Peaunoeas Tpybka

Puc. 5.66. TpyOuatsiif ypoBeHB

KOTOPOTO OCHOBBIBAETCS Ha 3aKOHE O COOOIIATONIXCS

cocynax, MPUMEHSIETCS ITPEUMYLIECTBEHHO JUTsi YCTAHOBJICHUSE TOYEK, UMCIOIIVX OJIH-
HAKOBOE MOJIOXEHWE IT0 BEICOTE, HAIIPMMED ITPH YCTAHOBKE COOPHBIX 3JIEMEHTOB I1¢-
PEKPBITHIT U IPK HAHECEHU I METPOBBIX PUCOK (puc. 5.66). KoHen Tpy0uaroro ypoBHs
YICPXUBAETCH y penepHoil Toukn. [pu 3anonHeHKN TIaHra BOJOM HANO0 CISAUTh 3a
TeM, 4TOOBI BEHTWIb ISl BBIITyCKa BO3nyxa ObL1 oTKpwIT. [Ipu pabore ¢ mprbopom
CJIENyET CJIeIUTDL 32 TeM, YTOOHR! IIIAHT He Ieperndancs.

Vcranorinenne BoicoT ¢ nomoiubio BU3MPHBIX KPECTOB gacro npuMeHseT-
cst TIpU CTPOMTEITBCTBE JOPOT ¥ KAHAJIOB, KOTJIa MEX/Ty ABYMSI PEIEPHBIMU ITyHKTAMH
HAO0 pa30uTh CKOJILKO YTOTHO MHOTO IPOMEXYTOUHBIX TOYEK OIHOW BEICOTH (TrOopu-

30HTANBHAS TIPSAMAST) WIKM pa3ouTh Ipsi-
MYIO OIMH2KOBOTO HakJIOHa (pucC.
5.67). B 3TOM METOIE ClEeLYeT MCTIOIE-
30BaTh HAOOpP BU3NPHEIX Ta0uuek. 00
pPETIEPHBIC TOYKH JOJKHBI HAXOIUTHCS
Ha paccTOSHUM APYT OT Apyra He 6OoJb-
mre 50 M. Hauanpnas Touka A Mmapkupy-
€TCsl YEPHBIM KpecToM. KoHeuHas TO4-
ka B obozHavaeTca yepHO-06€110i1 TAO-
Juukoit. TlpomexyTouHas TOUKa yCTa-
HABJMBAETCS B CTBOPE 1O BHICOTE TAKUM
006pa3om, UTO BEPXHsIS I'PpaHb KPecTa Co-
BIIAJaeT ¢ TPAaHUYHON 4epTOn Tabmmy-

=

KpacHbt
KpecT

Puc. 5.67. YcraHoBKA NPEBBILIEHUI ¢ TTOMOIIBIO
BH3UPHEBIX KPECTOB
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k. Ecnu HeobXxonuMo ONpeneIvTh

g%ﬁ?g%gaﬂ KHOMKA Il——— BaHouHbIN YpoBEHD
BKI
MHOIM€ INMPOMEXYTOUYHBIC TOYKHU, TO
— HabriogarensHast The P &3 2
npuama OHHU YCTaHaBJIMBAIOTCS aHaNOrmi-

HBIM 00pa3oM.

: HHWBEJIUP npuMeHHIOT st
Voraosouias Oonbioro 06xeMa paboT 10 OIpe-
Otk JIEJIEHUIO IIPEBHIIEHHII ¢ BOJIBIIOIT

OnopHble BAHTS!
nnm‘T)a TOYHOCTEIO (pric. 5.68). Ecim uncT-

Llenesas ock

Tokas 60kopas
HacTpoltka

OCHOBaHWA DPYMEHT CH20XEH rOpH30HTATBHBIM

JIMMOOM, TO OH MOXET ITPUMEHSITH-

Liramue cf TaKXKe W Ul U3MEepEeHHs Topu-

30HTanbHbIX yrnoB. Kpome Toro,

Puc. 5.68. Husemmp HEKOTOPBIE MHCTPYMEHTHI C TOITOJI-

HUTEJIBHBIM OCHAaLICHHEM MOIYT
MPUMEHSITECS! JIJIsl TAXUMETPUH Ha TIOJIOTHX HAKIOHHBIX MOBepxHOCTsX. [lon Taxu-
METPUE MTOHUMAIOT METOX OBRICTPOI CHhEMKI MECTHOCTU ITYTEM OITHOBPEMEHHBIX M3~
MEPECHMIA PACCTOSIHUI U IIPEBLIIUCHUI. DNEKTPOHHBIE HUBETUPHI C IMQPPOBBIMHU yKa-
3aTEIAMI U3MEPCHHBIX 3HAYCHUI TO3BOJISIIOT IIPOMU3BONUTE U3MEPEHMS PACCTOSTHUIA
U TIPEBBIIIICHUM ¢ 3JIEKTPOHHOIT 00paboTKOI KapTUHKY M aBTOMaTH3MPOBAHHOI pe-
rucTpaumeit maHnbix. [lpn HAMMdUK COOTBETCTBYIOLIMX MPOrpaMM HAaKOIUICHHBIE
IaHHBIC MOTYT OBITH TIONBEPrHYTH HanbHEkHIei 00padboTKe.

Husenup coctouTt 13 cOOCTBEHHO MHCTPYMEHTA M INTaTHBa. UTHCTPYMEHT COCTO-
UT U3 HIKHel u BepxHeid yacteil. Ilon3opHas Tpyba co BCTPOCHHBIM TPyOYaThIM
YPOBHEM WIK BCTPOCHHBIM KOMITIEHCATOPOM (PETYJISITOPOM LIENEBOM IMHUM) SIBIIS-
€TCS BepXHEel 4aCcThI0 UHCTPYMEHTA (HAICTPOIKOI). YacTaMU MON30PHOM TPYOE! SIB-
JITIOTCH OOBEKTUB, HITPUX-KPECT B OKYJIADP. (POKYCHPOBKA, T.€. YCTAHOBKA Ha PE3-
KOCTB, ITPOMCXOIINT C TIOMOILIBIO Bpainamnieiics KHonk. HrokHssg yacts (ocHOBa-
HHE) COCTOUT U3 IUTUTHI OCHOBAHHS C OIIOPHBIMU BUHTaMHK, 6aHOYHOTO YPOBHS M 110~
BOPOTHOI1 OITOPHL 1TON30pHOI TpyOR!. LleneBas ock 1 yCTAHOBOYHAS OCh 00Pa3yIoT
IIPSIMOA YTOII.

Ecnu nmeeTcst yaCTUYHEIM KPYT, TO OH OTHOCUTCS K HYDKHEI YaCTU HHCTPYMEHTA.
HviBesinp MOXeT OHTh OCHANIEH TaTsHEHAIIT MY IIPHCITOCOOICHMSAMM, 001 r'Yaf0IIMU
paboTy C MHCTPYMEHTOM, KaK, HATIPUMED, Npu3Ma Uil HabmoNeHus 32 0aHOYHRIM YPOB-
HEM, TOHKOE¢ OOKOBOE CMELIICHKE, CTOTIOPHBI BUHT M HACATOYHLIC IWH3BI /151 PaOOTHI
Ha OJIM3KKX PACCTOSIHUSIX.

I'pybas ycTaHOBKA B rOpH30OHTAIFHOM IIOJTOXEHUM HUBEIHPA IIPOMCXOOUT C TIO-
MOIIbI0 OAHOYHOrO YPOBHS ¥ YCTAHOBOUHBIX BUHTOB. Y MHCTPYMEHTOB 6€3 perynsi-
TOpA LeJICBOI JINHMM TOHKAs YCTAHOBKA B FOPU30HTAIBEHOE [1OJIOXEHHUE ITPOU3BONUT-
Csl C MOMONIBIO TPYOUATHIX YPOBHEM, KOTOPBIC PETYIMPYIOTCS TAKXKE € ITOMOIIBIO yC-
TAaHOBOYHBIX BUHTOB.

HNHCcTpyMEHTHI ¢ @BTOMAaTHYECKOI FOPM30HTAIBHOI YCTAHOBKOM UMEIOT BCTPO-
eHHbiil koMmreHcaTop. [locneqHuit 3aMeHseT TPYOYaTHIC YPOBHHU M ITOCIIE YCTAHOBKM
10 6aHOYHOMY YPOBHIO 32 CUET CHJTHI TSKECTH CAMOCTOSTE/IFHO TPOU3BOIUT TOHKYIO
YCTAHOBKY B FOPH3OHTAIEHOE ITOJIOXCHHE.
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C oMo b0 HUBENUPOBAHUS

U3MEPHIOTCS NPEUMYLIECTBEHHO — HMBENFEHa:Opeﬁxa
PUBOHT o

TNIPEBLIIICHUST MEXAY Pa3IUIHBIMA VHCTPYMEHTA — Nivellierlatte —§ =
o
TOYKAMU WIHM YCTaHABINBAIOTCA TOY- o
w5 R - B3rnAg Hasag V — Barnsg Brepeg I
KI, HaXooAuIueCs Ha OMHOU BbICOTE. | -—————— — - ; =1
5% I
IIpeBBinenns OTCYUTHIBAIOTCSH OT TO- 553.00m. NN = g

PU3OHTATBHON 1ie€Boi JIMHUU (ro- &
PHM30HT MHCTPYMEHTA) IIOCPEACTBOM
BEPTUKAJIBHO CTOSIIIIAX HAJ U3MEpsi-
€MBIMHM TOYKAMIM HUBEIUPHBLIX PEEK. «50m ~50m
Toukn oIMHAKOBOII BHICOTH M3ME-
PAIOT OT rOPM3OHTA MHCTPYMEHTA IT0  Pye. 5.69. OripeneneHNe BHICOTE C MOMOIUBIO HU-
OITHUM U TEM XK€ IIITPUXAM. BeJMpa
Ecnu, Hanpumep, U3 TOYKA BB~

COTHOIO perepa A, Beicota Kotoporo Han NN cocrasisier 551,78 M, Heobxonmumo Toiry-
4YUTh BBICOTY TOYKM B, HUBeup craBsar B cepenune otpe3ka AB (puc. 5.69). Cuauana
YCTaHABNIUBAIOT HUBEJIMPHYIO PEHKY B TOUKY A U CUMTHIBAIOT OTCUET No HEelt R = 2,51 m.
R o3naugaer B3rssa Hasan (Ruckblick) o oTHoeHmo K Touke B. [ToTtoMm pelika ycTaHas-
nuBaercs B TOUKy B. Uepes rmon3opHyto TpyOy nenaercst orcuer V = 1,29 M. V 00o3Hauaet

B3rsi Brepen (Vorblick) mo orHomenmio K Touke B.

551,78 m . NN
Touka B

Pasnunuy BEICOT MM MPEBHIIEHUE A/ PACCUMTHIBAIOT CIECIYIOIIMM 00pa3oM:
IpeBennenne = Barnsgn Hazaa — B3NS BEpen
Ah=R-V
Ah=251mM—1,29Mm=1,22m™m
Beicota Touku B cocrasaser:
Bricora B = BEICOTE A + ITPEBHINICHUE
H,=H, + Ah
Hy = 551,78 m + 1,22 M = 553,00 M nan NN

Ilpu tpoBeneHNM M3MEPEHMI BRICOTHI C IIOMOIIBIO HUBETMPA HEOOXOIUMO YVIK-
THIBAThH CIEIYIOLICE.

e PaccrostHue 10 UeJin JIOJXHO OBITE ONMHAKOBHIM (HUBETHP TOYHO B LIEHTPE OT-

pe3Ka).

e PaccTosiHMS DO L€ HE MOTYT 3HAYMTEIIBHO ITPEBBIIATE S0 M.

e [lltaTuBBI yCTaHABINMBATE YCTOMUYMBO M M30€raTh COTPSICCHUI.

e Husenups TIUATEJIBHO MPUBOIUTE B TOPU3OHTAILHOE [10JIOXEHHUE.

¢ HuBenaupHBIe peifKy BCEra YCTAHABIMBATD Ha TOPU30HTANEHYIO TIOBEPXHOCTE,
B HEOOXOMMMBIX CIIYIasx NPUMEHSTh METAUIMUECKYIO TTONKIAIKY TIOH PEIKY.

Eciu HEBO3MOXHO ONPEEINTh PASHULLY BBICOT IBYX TOUYEK C TIOMOLIBIO TOTBKO
ONTHOM YCTaHOBKM MHCTPYMEHTA, TO HEOOXOIMMO HECKOJIBKO Pa3 MEHSITh TOYKM yC-
TAHOBKU WHCTpYMeHT2. [1pn Kaxmoit HOBOI yCTAHOBKE MHCTPYMEHTA ITOCICIHSISI K3~
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1. YcTaHoBka

) { 2. YeraHoeka

it

Touka A= 512,78 M Hag NN

516,51 1. Topusont
__wHeTpymeHTa Sl &

2. Topusoxt
£ & MHCTPYMeHTa

3. YcraHoeka

Ry=1.36m ™

520,01 3. TopuaoHT
HHCTPYMEHTa

518,65 £
2 || s1662m
& || nagnN
:L,
>

Touwka B
= 516,62 m Hag NN

Puc. 5.70. HuBemupoBKa co CMEHOM TOYEK NMOAOXKEHUS MHCTPYMEHTA

NONEBAA B
KHUATA Moo
VIHCTDYMeHT: Zoiss Ni2 383612

Moropa: Conueyno  fluct:

Husenmposanme

Mogxmayero k: HP A

¢ NN + 5’2(78 n

Towa | g el Barnan | TopusoHt BuicoTa  (Moumevanva
Hi‘»af?:;lxl HP%%‘YT- BNEDE( |MHCTRYMENTA| Toukn Hag NN| PYHeaH
A 512,78 Hp
3,713 0,79 516,51 515,12 WP'
3,46 0,53 519,18 518,65 WP,
B 1,36 3,39 520,01 516,62
ZR= 85 | xv=4n HP = 512,78 i
05.03.03
Ah= 388 Ah= 384 Habroparens:
516,62 Huler

Puc. 5.71. Ilonesast kHura

MEPEHHAs] TOYKa CUMUTACTCS
UCXONHOM 715 TTOCIIENYIONIC—
T0 M3MepeHus! BEICOTHL. Ho-
Basi ICXOHAs TOYKA HA3BI-
BaeTcs TOYKOU cMeHBI. Tak
KaK pedb UJET O IToCIIeIoBa-
TEJIFHOCTH OTHCJIbHBIX YCTA-
HOBOK MHCTPYMEHTA, TO 00-
1ee MPEeBLIICHKAE TOayda-
€TCH M3 CYMMBI OTHENBHEIX
IIPEBBILIECHHUI.

Tpouecc HUBETUPOBAHKS CO
CMECHOM CTOSIHOK MHCTPY-
MeHTa I10Ka3aH Ha puc. 5.70.

e HupenupHas peiika ycTaHaBIMBAETCS BEPTUKAIBHO B PETIEPHOI TOYKE A.

* Husenup ycTaHaBIMBAETCH C YYETOM PACCTOSTHUIA IO LiEM B TOUKY [S,.

e Bamisg Hasaj 3aHOCUTCS B TIONEBYIO KHUrY (puc. 5.71).

* HusesmpHas peiika ycTaHapnuBaercs B Touky WP,.

* Bspisyt Briepes V, 3aHOCUTCS B [OJIEBYIO KHUTY.

* IlpousBonnTcss cMEHa MecTa MHCTPYMENTa B Touky IS,, pefika na WP, moBo-

paunBaeTcs.

* Bamran Hasan R, 3aHOCHTCA B NONEBYIO KHMTY.

* HusenupHag peiika ycTaHaBIMBAaeTCs B CMEHHYIO TOYKY WP, .

* Bsmran Brepen V, 3aHOCUTCS B TIOJIEBYIO KHHTY.
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5.5.5. Cmpoume.vnote zeo0e3uueckue usmepeHus
€ HOMOWBIO AA3EPHOZ0 UHCIPYMEHMA

CnoBo JIAZEP — 310 ab0peBuatypa u3 NepBbiX OYKB aHIIKMiicKOTO Ha3BaHUs «Light
Amplification by Stimulated Emission of Radiation» BT0 03HadaeT «yCHJIEHHE CBETa B
pe3yJIbTaTE BEIHYXICHHOr0 U3nyyeHust ». Jliust paboThl Jiazepa HeOOXOIUM YIIPaBJIstio-
i npubop, KOTOPHIM MOXET IPUBOAUTECS B IEHUCTBUE OT MEPEMEHHOrO HallpsixKe-~
nug 230 B win ot akkymyiisitopa. B CTpouTeNbCTBe IMIPUMEHSIIOTCS TeIHii-HEOHOBHE
JIa3€pHl U JIMOIHBIC JIa3ePEl. B OTIMYME OT IeJIMii-HEOHOBLIX JJa3¢POB IHOIHBIC JIA3EPhI
He TpeOyioT TpaHcdopMaTopa 15l MOBHIIICHUS! pabodero HanpspkeHus. Kpome Toro,
OHH MMEIOT NIPEUMYILECTBO B TOM, YTO JIA3CPHBILA JIyd Jiy4Ilie BUAcH. JlazepHbIe JTydu
IIpH TIPSIMOM JIEACTBMM MOTYT BIIMSITE Ha CHILY 3PCHUSL, JIO3TOMY HEOOXOIMMO BHIITON-
HATH NPENIECAHNs!, BHINYIICHHEE ITPOGCOIO30M CTPOUTENBHBIX pabouux. JlasepHsbie
ITpUOOPH UMEIOT TO INPEUMYIIECTBO, YTO UINTyUaEMble UMY JIyIM BUIHBI WM MOTYT
OBITH 3A(PMKCHPOBAHEI C MOMOIIBIO IETeKTOpa (TIpreMHMKa). [Tpy OT/axxeHHOM npH-
0ope U3MepeHUSI MOTYT MPOUCXONUTh OBICTPO 1 6€3 OIIMOOK.

C nomorsio CTPOUTEJIBHBIX JIASEPOB npou3Bozsttcst U3BMEPUTEIBHEIE pa-
GOTH Ha cTpoiIUIomanke. IIpeuMyIeCcTBO B OCHOBHOM 3aKJTI0YAE€TCsl B TOM, YTO pa-
GOTBI MOTYT BHIITOJTHSTECS. OLHUM YeJIOBCKOM. BeiecTBHe pasnuyHbIX 33134 HaJ3¢M-
HOTO CTPOUTEJILCTBA, MHXKEHEPHOTO CTPOUTEIBCTBA M BHYTPEHHEH OTHENKMY, a4 TAKXKE
ITOI3€MHOTO 1 JIOPOXHOTO CTPOUTENBCTBA Pa3paboTaHb! Pa3IMUHbIE THITH JIa3€POB, KO-
TOPHIE TIOKPLIBAIOT BCE 32124, OPUEHTHPOBAHHEIE HA ITPAKTHKY. B HajgzeMHOM cTpo-
WTEABCTBE MPEUMYIIECTBEHHO BCTPEYAIOTCH POTALIMOHHLIEC JIA3€PHI, B IIOA3¢MHOM
CTPOUTEIILCTBE TIPUMEHSIFOTCS! JIA3EPHI M1l CTPOMTENHCTBA KaHAJIOB.

POTALIMOHHHBIE JIA3EPLI moryT ycTaHaBIMBAaTECS TOPU30OHTANBHO, BEPTH-
KaNbHO M ¢ HAKIIOHOM (puc. 5.72). Bpanjaoniyecs npu3MaTuiecKe CUCTEMBI CO CKO-
pocteio BpameHud 1o 800 00./MuH 06pas3yiOT FOPI3OHTAAEHYIO WK BEPTUKAIBHYIO
KPYTOBYIO IUTOCKOCTE. [1pM ropM30HTATEHO BPAIIAIONIEMCSt JIyJe IIONyYaloT, HAIpu-
MEp, HETIPEPHIBHYIO OTHOCUTENBHYIO TUIOCKOCTh, KOTOPAs! ITO3BOJISIET B IOOOM MeECTe
B Pa3IUIHBIX MTOJIOXEHUSIX TT0 OTHOLIECHUIO K MHCTPYMEHTY OpaTh BBICOTHBIE OTCYETDL

C NOMOUIBIO BEPTHUKATIBHOM OTHOCUTENIBHOM IMJIOCKOCT MOXHO, HATIPUMED, PUX-
TOBaTh ONATYOKY, TTePErOPOIKI, KONOH~
HEI ¥ ¢acagpl. C NOMOLIBIO OTBECHOTO
Jiyda WHCTPYMEHT MOXeT LIEHTPUPO-
BATECSL B M00OI TOYKE, C IOMOIIBIO
CIPaBOYHOTO JTyYya MOXHO pa3OouBaTh
npsiMbie YOIkl [lpenpMymiecTBom siBist~
€TCS TAKKE CAaMOHMBEIUPYIONIAs aBTO~
MAaTHKa C MasSTHUKOBBIM KOMIIEHCATO~
POM, KOTOPHIi B peX1ME COOCTBEHHOTO
TOPU3OHTHPOBAHMS MOXET OBICTPEE BBI-
PaBHUBATE HAKJIIOHH, Y€M NIPUOOPHI €
TOPM3OHTUPOBAHUEM C TIOMOLIBIO SJEK-~
TPOMOTOPOB. TOYHOCTB JIa3€pOB MOXHO  Pue. 5.72. PoratmoHHEIL J1a3ep

PoTauuoHHbI
nasep /

== Y
Bupumbliy = \
Ria3epHLIA ny4 @

MpumepHo go 250 M

| Pyutoit
NPUEMHUK
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BUZIETH B CBSI3U C JIETEKTOPOM (IIPUEMHY-
koM). Tak Kak JiIst NCIIBITAHU I ¥ TIOBEPOK
POTAIIMOHHbBIX JIA3EPOB CILE HE CYIIECTBY-
er HopM DIN, mprxomaTcst IoIb30BaTHCS
JIaHHBIMKU M3roToBuTelNs. Paccrosmus,
KOTOPBIE JTOCTUTAIOTCS JTa3e¢POM, JafoTCst
ABTOMATUYECKWIA ot 100 ro 600 M. M30paHHbIe IPUHAITEK-
KaHaneHbIn nasep
HOCTH, KaK, HallpuMep, UeJICBbIC 3HAKH,
Puc. 5.73. Jlazep [utsi CTPOUTENBCTBA KAHAIOB MUACTaHIMOHHOE YIIPAaBJICHNC, afantep,
3AKPETUISAIONINE XOMYThI, 3aPSTHOE YCT-
POYICTBO ¥ TPAHCITOPTUPOBOYHBIN YEMONIZHYMK, CTTOCOOCTBYIOT OBIErYeHHUIO PAaOOTHL

JIASEPHI JJI51 KAHAJILBHOI'O CTPOUTEJIBLCTBA niperHasHadeHH Juisl T€o-
IE3MICCKUX U3MEPEHKH, CBI3aHHBIX C BRIpakEHHBIM HAMIPABJICHUEM B IUIMHY, KaK, Ha-
IpUMeEp, NPOKIAIKa TPYO Mexny nBymst maxtamu. OHY MOTYT HACTPanBATHCS TOPU-
30HTAJIBHO, BEPTHKANBHO U € 3alaHHBIM HaKIOHOM (puc. 5.73). Kpome toro, ornocu-
TEJIBHBIA JIyd MOXET OBITh HAIPABICH OTBECHO U IO IIPSIMBIM YTJIOM K OCH MHCTPY-
MeHTZ. BpalieHue BEePTHKAIBHOI ILTIOCKOCTH, KaK Y POTALMOHHOTO JIazepa,
HEeBO3MOXHO. MHCTpYMEHT OCHALIIEH aBTOMATHKOM CaMOHMBENpoBanust. Paccrosiamsi,
JocturaeMble 1y4oM, coctaisaot or 100 o 300 m. K ocHOBHOMY KOMITIEKTY OTHOCSIT-
csl, HarpuMep, LEJIEBhIe 3HAKU, IMCTAHIMOHHOE YIIPABICHUE, 3apsMHOE yCTPOIICTBO 1
TPAHCITOPTUPOBOYHBIN YEMONAHIHUK.

Lernessie
DOLENKY

NA3EPHI NP CTPOUTEIBLCTBE KAHATIOB

HWnacTpyMeHT yCTaHABIMBACTCS HA IITATMBEC FUIM Ha TUTATE OCHOBaHus (puc. 5.74).
Jlnst poKaaKy Tpyo Jiazep HalpaBiIsAeTCsl TAKMM 00pa3oM, YTO OH HaeT OCh TPYOLL.
B tpy6ax 60sbII0r0 aMeTpa WiIK B MIAXTAX MHCTPYMEHT JUIS YCTAHOBKM I10 BEICOTE
TepeMeniaeTcs 1o BepTHKaIbHON KoMoHKE. JIia pabo1hl B KaHaBaxX HEOOJBILON TITyom-
HBI WK Ha TIOBEPXHOCTY 3¢MJIM OH MOXET YCTAHABIMBATLCS Ha mTatuse. Moryr GbITh
YCTZHOBJIEHBI HAKJIOHKI B auara3one or —10 go +30%. Eciv nasep i cTpoute/beTBa
KaHAJIOB OTXOIUT OT TIPABMIILHOIO YPOBHSI, TO B ONPEICICHHOM JHUAINIA30HE CAMOHIBE-
JIMPYIOLTAS aBTOMATHKA MOXET CAMOCTOATEIEHO KOPPEKTUPOBATH €TI0 MOJIOXKEHME. 3a
npenaenamMu 06;1aCTH CaMOHMBEIMPOBAHKS IPUOOP OTKIIOYACTCS M NODKEH YCTAHABIHU-
BaThCst CHOBa. [itaHMpoOBKa NHMIIA KaHABH JL1 TPYOOITPOBOIA TIPOU3BOIUICS C ITOMO-
tameamm  Omeamen.]  LLBIO mabJIoHa, KOTOPHI TaK IPOBOIMTCS HAIl IJIAHHM-
TPYBONpOBOAE  Hbi Iy pyeMoii IOBEPXHOCTHIO, YTOOKI JIa3¢PHKIN JIy4 BCE Bpe-
M$I COBNIAHAN C MAPKUPOBKOI Ha 1eneBoi tadbmuuke. [pu
TPACCUPOBKE OCU TPYOBI HEOOXOIMMO YYHTHIBATH Pa3-
HHIY BEICOT OcH U tionoinBeL Ilpoxianka Tpyd mpous-
BOAMTCS C [TOMOIIIBIO LIEIEBOr0 3HAKA, KOTOPBIIA TAK 33K~
A PETUIICTCS: Ha KOHLIE TPYOBI, YT00bI OCH LICJIV ¥ OCh TPY-
Hoar— < : 27 = OBl coBITamay. YTobbl MPUBECTH TPOKIATHBACMYIO
L 1 TpyBy B HyXXHOE HarNpPaBJIEHUE U MPUIATH €if HYXHBII
Puc. 5.74. PaGotni ctasepomuist  HAKIOH, €€ TIEPEMEILIAIOT [0 TeX T10p, ITOKa LIEJICBOIA JTyd
CTPOUTEITLCTBA KAHAIOB HE TTOTIAJIET B IEHTP LIEJIEBOTO 3HAKA.

Crposwymincs
KaHan

Llenesan
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JIASEPbI B HAOISEMHOM CTPOUTEJILCTBE

Poranmonselii 1azep Moxer OO CTOSITh Ha LUTA-
THBE, MO0, HAarpruMep, OBITh YKPEIUIEHHBIM Ha CTO0e
(puc. 5.75). I'pybas ycTaHOBKA B TOPU3OHTAIBHOE 110~
JIOXEHWe UHCTPYMEHTA IMPOU3BOIUTCS C ITOMOILBIO Oa-
HOYHOTO YPOBHS ¥ Pa0OTHI C OMIOPHBIMYA BUHTAMU,, TOH-
Kas yCTAHOBKA B TOPU3OHTAILHOE MOJIOXeHME obecrie-
YMBAETCS ABTOMATUYECKH C TIOMOILLBI BCTPOEHHOTO
KOMIIEHCATOPA. DTH JIa3epHbIe MHCTPYMEHTH MOIXOIST
TIPY TOPU30OHTATBHON BEIBEPKE MIAXT M MPU IUIAHUPO-
BOYHBIX pabOTax, HAHECEHUN METPOBBIX PUCOK, YCTPOM-
CTBE BBIPABHMBAIOLIUX CTSKEK WM YCTPOMCTBE IO~
BECHBIX TTOTOJIKOB, P BEPTUKATBHOI BHIBEPKE OTBEC-
HBIX PENepOB, HEOOXOMUMBIX JUISI YCTAHOBKY CKOJb3SI-
el onanyoku, yCTPOMCTBE BePTUKAIBHBIX MIAXT U ITPY
YCTAHOBKE HATIPABISIOLIMX PEJILC JINPTOB.

[Ipyu BbIBEpKE FOPU3OHTAILHOIO MOJNOXEHUS | [f _
MOABECHLIX MOTONKOB MHCTPYMEHT YCTAHABIUBAETCS 1y —
MPUMEPHO NocepearHe KoMHaThI (CM. puC. 5.75). O6- BblpasHuBanue NOABECHOO MOTONKA
pasyemas BPaIIAIOIMMCSI JIa3ePOM FOPU30OHTAJbHAS
OTHOCHTEJTbHASI TUTOCKOCTD JOCTYITHA BO BCEX YrONKaX
KOMHaThI. JIyd MOXeT OBITh TIOWMaH IleieBhMU Tab-
JIMYKaMM, W IO HUM MOXKET PUXTOBATHCS TIOLBECHON MOTONOK. AHAJIOTMYHO MPOM3-
BOJIMTCSI HAaHECeHWe MeTPOBHIX PHCOK (CM. puc. 5.75).

Puc. 5.75. Pabotsl ¢ poTanyoH-
HRIM JTa3epoMm

AANbHEVWEE NMPUMEHEHUE JTASEPOB

JlasepHble 1abHOMEPEI CITYKAT 17151 M3MEPEHH PACCTOSIHI, B OCODEHHOCTH eCii
TOUKA U3MepeHUs! TpyIHonocTynHa. IIprbop nepeHOCHUTCs BPYUHYIO U HANIPABJISIETCS
Ha [EeJeBYI0 TOUKY. MOXHO M3MepsiTh TOpHU30HTabHbIe pasmMepsl ot 0,2 no 30 M 6e3
otpaxareiisi 1 1o 100 M ¢ orpaxareneM. BcTpoeHHbie HAKOIMUTENb M pacyeTHble PyHK-
LMY TO3BOJNSIIOT HAKOILIEHHE, CIIOXKEHME W BBIMUTAHVIE YACTUYHEBIX JUTUH, a TAKXE pac-
yeT mnomajei u oobeMoB. OMH YeJIOBeK, HalpuMep, MOXeT IIPOBEPUTh PaBHIIb-
HOCTb Pa3MepOB MOCTPOEHHOIO 3IIaHMs WM IPOU3BECTH OOMEPHI CYILECTBYIOLIETrO
COOPYXEHHUSL.

JlazepHble mpUOOPHI MPUMEHSIIOTCS TAKXKE JUIs YIIPABJIeHUs] CTPOUTEIBHBIMA Ma-
mrHaMy. OcoOeHHO MOIXOAMT Na3ephl TSl YIPaBJIeHNUS TUTAHUPOBOYHBIMYA MalluHa-
MM, TAKUMHM, KaK rpeiaeppl, ¥ I'YyCEeHUYHBIMU W KOJIECHBIMU OyJIbIo3epaMu, a TakKe
KaHaBOKOIaTeJIsIMHA KOBLUOBOTO M POTOPHOIO THITA WK MaIlIMHAMM IO OETOHMPOBa-
Huo nepekpeituid. [lpu cTpouTtenbeTBe TYHHENEH UMY MOTYT YIIPaBJISITHCSL OYPOBBIE
YCTAHOBKU, HPOXOMYECKNE MAIIMHBI ¥ MPECCHL

5.5.6. Coemrca npodoavubix u nonepeunnvix npoguer

JUJ1s IpOeKTIPOBaHKSL, CTPOUTEILCTBA U OIpeieJieHus1 OObEMOB B IMOI3€MHOM CTPOM-
TEJLCTBE, HAIPUMED MPU CTPOUTEILCTBE JOPOT, MOCTOB M OOBOIHBIX KAHAJIOB, 2 TAKXKE
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YacCTMYHO Y B HAI3eMHOM CTPOUTENILCTBE, HEOOXOIMMO ITpeICTABUTD Ha YepTexe MoBep-
XHOCTB [IOLanKku. JJis 5Toro yepes MmiolaiKy ITpOBOIATCS BEPTUKAIbHBIE pa3pesbl.
OHu MpoXOIsT 10 MPOIOJTLHON Y MONEPEYHON OCH CTPOUTENILHOIO coopyxkenusl. I'pa-
(¢uueckoe npeacrapieHne TAKOrO paspesa HaszhlBaloT npoduneM. B 3aBucuMocty ot
IIOJIOXKEHMS Paspe30B pazIJaloT IIPOoIoJIbHEIE U TTorepedHbie rpodum. OCHOBOWM st
MOJTy4eHUs! TPOWIIS SIBIISIETCS TeHEPATbHBIL TLIaH ¢ JIMHUSIMU BBICOT CJIOEB.

5.5.6. 1. Ceemra npodonvrbix npoghuaeii

st cheMKM MpOoNoNbHBIX Mpoduieil B 3aBUCUMOCTY OT (GOPMBI TDIOIIAKKA Ha OIlpe-
JIeJIEHHBbIX PAaCCTOSIHUAX, HanmpuMep 20 M, yCTAHABIMBAIOTCS TOYKY, KOTOPhIE HAa3bI-
BAIOTCSl CTALMOHAPHBIMU (purc. 5.76). OHM MapKUPYIOTCS BeMIKAMU. BBICOTHI 3THX
cranvoHapHbIX ToueK Ha7 NN onpesiesistroTest € IOMOIIBIO M3MePeHMsT BEICOT. Pe3ynb-
TaThl 32HOCSITCS B IOJIEBYIO KHUIY U BbIBEPSIIOTCS.

YT1oObl Ha YepTexKe BHICOTHI 0003HAUYMUTD OOJiee OTYETIIMBO MO CPABHEHWUIO C M-
HOI, KaK TTPaBUJIO, PACCTOSHUS MEX/TY CTAIIMOHAPHBIMU TOYKAMU Pa3MeyaloTcsl B Mac-
wtade 1:1000. Jnst BeicoT BeiOMpaercst maciirad 1:100. Ipoduns HaHOCUTCS Haf OT-
HOCUTENLHON NTHMEN (TOPM30HTOM). DTON OTHOCUTENLHOM JIMHWUY NMPUIAETCS OIpe-
JenerHas Bbicota Hax NN, Hanpumep 540 M. Ha Heil pasmeyaloTcsi CTalimOHAPHBIE TOY-
KW, OT HUX NPOBOISTCS] BepTUKAIW. Ha BepTUKa/ISIX HAHOCSITCS BBICOTHBIE Pa3Mephbl.
ITonyyenHble TakuM 0Opa30M BHICOTHBIE TOUKH HEOOXOIUMO COEIUHWTE IPYT C Y-
TOM NpSIMBEIMM JinEUAMK. Ha kaxaoM npoduiie HeoOXONMMO yKa3blBaTh MACIITAORI.

5.5.6.2. Ceemra nonepeunvix npoghuneil

[Tonepeunbie PO CTPOSTCS TIOTTEPEK MPOIOTBHON OCH TP HAITPABJIEHUW B3IJIsi-
Ila B CTOPOHY CTanMoHUpoBaHusi (puc. 5.77). B craumoHapHOl TOYKe, HArpuMep

IMpoponbHeii npothmnt
Mactwra® grvm 1:1000
MacturaB seicor 1:100
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Puc. 5.76. IlpomonbHetii Mpothib
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Puc. 5.77. Tonepeunr!it npodunb

0+100, ¢ rmoMomBI0 MHCTPYMEHTA JIJISI pa30MBKY MPSIMEBIX YIJIOB pa30MBacTCs Momne-
peuHasi ock. C ITOMOIIBIO0 MHCTPYMEHTA JIJIsS U3MEPEHMSI BEICOT B 33aBUCMMOCTH OT (POp-
MBI HOBEPXHOCTH IUIONIANKNA B HECKOJIBKMX TOYKAX BITPABO U BJIEBO OT CTAI[MOHAPHOMN
TOYKY OIMPENENSIOTCH BRICOThL. Pe3yibTaThl 3aHOCSITCS B IMOJIEBYI0 KHUTY U TIPOBEPSi-
wrtes. IlTonepeunslit npoduns npea-
CTaBJISIETCS aHAJIOTMYHO MPOJIOJIBHOMY, ‘

onHaKo MaciTal JyIMH 1 MaciuTab Bhi- N

COT BHIOMPAIOTCH OJIMHAKOBBIMU. B TO | Macwrab 1: 500
BpeMsI KaK MpONOILHbIA TPOodUIb Imo-
3BOJISIET MTPOCIIENUTD 32 TTepeMeleH s - o
MM 3eMJIV TTPY TUIAHWPOBAHUM J1I0POTU
[0 BCEMY MPOEKTUPYEMOMY YUYaCTKY,

Pl
rnomnepeYHblii Npo¢huib TpUMEHSeTCS «f g g E
JUISL ONIpesieNieHsi KOHKPCTHBIX 00be- ; r /
MOB IepeMeIIaeMOr0 I'PYHTA [PU 3eM- 58 &8
nstHeIX pabotax. Ecnu moBepxHOCTH —
3eMJIM pPACIOJIOXEHAa BhILle MIaHUPO- 9o foporu e 1

BOYHOM OTMETKM, TO 3€EMJIIO HAJO Cpe-
3aThb. [Ipu 3TOM BO3HMKAET Cpe3, Ha3bl- A *
BaeMblii BRIeMKOI1 rpyHTa. Ecimv mpoek- N

TUpyeMasi OBEPXHOCTD JIEXUT BBHIIIE | Macurab 1:500
MOBEPXHOCTU 3eMJIM Ha IUIOLIAJIKE, TO
3eMJII0 M3 BhIEMKM HEOOXOIMMO Iiepe- o
MECTUTB 1 OTCHIITATH HACHIIH JIO TUIaHW-

POBOYHOI OTMETKU.

5.5.7. Cmpoumeavnasn
pasbueka —

JIHUA CTPOUTENBHOTO
cTBOpa

IIpu crpoutenvHO#l pa3zduBke (pas-
OMBKAa COODYXEHMsS HA MECTHOCTH)  Folderaie b 1
JaHHble U3 CTPOUTENILHBIX yepTexkei
MepPeHOCATCS U MAPKUPYIOTCA Ha o~  Pue. 5.78. Pazbuska 3naHus
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wanke (puc. 5.78). [Ipu 3T0M peub UAeT B OCHOBHOM 00 yIJiax 3MaHwsl, OCSX 30aHus
¥ O BHICOT2X.

I1pu pasduBke 37aHVST UCXOMSIT U3 Pa30MBOYHOTO IJIaHA, KOTOPHI pa3pabareipa-
eTCsl Ha OCHOBE TeHepaabHOoro 1masa. Ilocnemauid comepXuT TaHHbBIe O pa3Mepax U
MOJIOXKEHVH 3JaHUs, a TAKKe JIpyTHve JaHHble, HallpyuMep rpaHUYHbIC pACCTOSTHMS,
CTpouTeNbHbIe JIMHUM U AaHHbIE O BICOTaX. Pa30rMBKa HAUMHAETCS OT OTHOCUTEILHOMN
JIMHWM, HanpyuMep OT TPaHMLbl YYaCTKa WIK OT KpaCHOH nuHUU. OT OTHOCUTEIILHON
JIMHKK, KOTOPYIO TAaKXe Ha3bIBalOT pa30MBOYHOI OCHI0, C MOMOIIBI0 MHCTPYMEHTOB
JIJIST pa30MBKHY TIPSIMBIX YIJIOB U PYJIETKH IepeHOCSITCS] TOYKHY ¢ pa3sOMBOYHOIO IaHa
Ha rioinanky. HaitmeHHbIe TakyiM 00pa3oM Touku MapkupyloTcs. PazornBka mpoBepsi-
€TCs1 C MOMOLLBI0 KOHTPOJIBHBIX U3MEPEHMI, HATIPUMED C MOMOILIBIO TIOYYeHUsT A2~
rouaneii. Jis obecrniedeHUsT TOYHOCTH TIOMOXEHUSI BAXXHBIX TOYEK, HAIIpUMep, Map-
KHPYIOTCSI €lli€ HECKOJILKO TOYeK B MPOIOKEHNN CTBOPOB OCHOBHABIX Pa3OMBOYHBIX
BN 3naHusa. OT 5TUX CTPaxyIoIMX TOUeK MOXHO BOCCTAHOBUTL OCHOBHEIE pa30y-
BOYHBIE TOYKW, KOTOPbIE MOTYT OBITH MOTEPSHDL ITPY CTPOMTENBHBIX paboTax. [Ipexe
YyeM BBIKAMBIBATL TPAHIIEH JUIS JIEHTOUHBIX (DYHIAMEHTOB, HeOOXOMMMO YCTAHOBUTD
IITHYPOBOYHBIE OrPAXIEHUSL.

5.5.8. Illuypoeounvie oepaxncoenus

LUHYPOBOUYHbLIE OIrPAXKAEHUA HA MINOCKOM YYACTKE

I IHypOBOYHEIE OrpaXIeHM CIIyXaT JIJIsl TOYHOI pasMeTKM IUTaHa 3TaHus Ha I10-
maake. YtoObl ONpelesnTh MECTOIIONOXEHHE IITHYPOBOYHBIX OTpaXIeHMi, CHAaYana
pa3brBaeTCsI reOMeTpys YTJIOB 3IaHus U MapKupyeTcst Komnbikamu. [locne aToro st
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Puc. 5.79. HInyposeie orpaxncHus
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KaXIOro yrjia 3qaHusl U3rOTABIMBAIOTCS IIIHYPOBBLIE KO3ibl. OHM COCTOST, Kak Mpa-
BUWJIO, U3 TPEX KPYIJIbIX MATOK U JIBYX TOPUIOHTAILHO 3aKPEILIEHHEIX HA HUX OpYChEB.
Kpyrible manky ycraHABIMBAIOTCS MApAJIIEIBHO CTBOPAM 3[aHUsL U BEPTHKATBHO M
HecIBUraeMo BOMBAIOTCS MJIM BKAMbIBAIOTCS B 3eMIlio (puc. 5.79). PaccTosHue Mexmy
KPYTJIBIMHU ITaJIKAMH 1 CTBOPAMHU 3J2HUS 3aBUCHUT OT paboyero mpocTpaHCcTBa, OT CHITY-
YeCTH CTPOMTEIBLHOTO TPYHTa M OT 3aBUCSLIMX OT 3TOT0 OTKOCOB KOTJIOBaHa. YUTOOH!
n30exaTh pa3pyLIeHNs KPaeB OTKOCOB, HEOOXOMMMO MPENyCMOTPETh JOCTAaTOUHKBIE TT0-
JIOCHI 0€30MacHOCTH.

bpyces IIHYpOBOYHBIX OrpaXKaeHunii MpUOMBAIOT K CTOMKAaM TBO3ISIMU [IPUMEPHO
Ha BeicoTe 50 cM Han Gynyliei BLICOTOM I10Jia repBoro staxa. IIporuBosexalnye Opy-
Chsl MPUOUBAIOTCS HA TAKOH Xe BEICOTE. DTO JIOCTUTAETCSI C MOMOLLbIO HuBepa. [lapst
OpyCheB, KOTOPhle MAPKUPYIOT MPOIONBHBIN CTBOP 3/IaHKsl, KaK IPaBuio, pacioliara-
FOTCSI HUXKE, YeM Haph OPYCheB, MAPKUPYIOILME MONEPEYHBI CTBOD.

INocne u3roToBneHusl MHYPOBOYHBIX OTPAXIEHUI CITELUAIUCT, Ha3bIBAaeMbIil B
I'epmaHuy reoMeTpoM, MO pa3sMepaM pazOVMBOYHOIO IUIaHa Hape3aeT BHYTPH IIHYDO-
BOIO OTpaxIeHusl nojoxeHue 3nanus. C MOMOILBIO JIBYX MPOTUBOJIEXAIIUX 3aCeUeK
WIN IepeKpelBalouXCcs rBo3/eil B OPYChSX IIHYPOBBIX OrpaXIeHWM yCTaHABJIM-
BaeTCs1 CTBOP HapyKHOW CTEeHbI IU1aHa epBoro 3taxa (cM. puc. 5.79). CTeHOBO¥ CTBOD
MapKUpyeT CTBOP HeCYIIero OCTOBA 3/1aHNsI, OH Ha3bIBaeTCsl oCHOBaHueM Jgoma. Co-
OTBETCTBYIOILME 3aCeUKU Ha IIHYPOBBIX OrpakKIeHUsIX JIOMXHB OBITh 0003HAYCHBI
HG (Hausgrund). Ot 3THx 3acedek OTMEPSIIOTCSI U MapKMPYIOTCS BCe IPYrue pasMe-
pbl, KaK, HaMpuMep, MUPUHa QYHIAMCHTOB VI CTEH noaBaia. Ha 1iHypoBBIX OT-
PaXIEeHHsIX FeOMETP HAHOCUT TakKe M BBICOTHBIE OTMETKH. MapkupoBKa MPOU3BO-
JWTCS1, HAIIpyMep, IyTeM TOPHU30HTAIBHOIO pa3pesa Mol 3a01TOro TBO3Is B KPYr-
JIYIO JEPEBSIHHYIO [IAKY. DTa BBICOTHAS OTMETKA 0003HaYaeT IMOBEPXHOCTD MoJia Ha
necTHUYHOIT KieTke Ha nepBoM 3taxe (OFF). Ouna 3agaercs uudpamu £0,00 u yka-
3aHKEeM BbICOTH Hax ININ.

Ilo ycraHOBEHHBIM € TIOMOIBIO LITHYPOBOTO OrpakaeHus] pasMepaM BO3BOIUTCS
3nanye. 151 3Toro B KaKAbIX JBYX INPOTHMRONEXKAINMX 3aCeyKax B OONBUIMHCTBE ClIyyacB
3aKJIa/IbIBAETCS OLMHKOBAHHAS [POBOJIOKA W 3aiuemiistercs B Hux. Han takum obpazom
3aMapKHUPOBAaHHBIM CTBOPOM MOXHO C IIOMOILLIO LLIHYPOBOIO OTBECA YIONYUUTh HA 3eM-
Jie oOyI0 TOUKY 3Toro cTBopa. IIpu 3TOM OTBEC HOKEH PacHOIaraThCsl BAOIL BEPTH-
KaJIbHO! TpaHy Bbipesa 3aceukn (puc. 5.80). Orkione-
HUSI Pa3MEPOB OT IIPOEKTHBIX TAKUM 00pa3oM MOryT
OBITH MUHUMaIbHEIMI. bolee IMHHBIE TTPOBOJIOYHBIE
OTPE3KH TPOTATMBAIOCS CHaYana, TaK Kak OHU OoJbiie
MPOBUCAIOT; OoJiee KOPOTKHUE MPOBOJIOKH 3aII[EMJISIIOT-
csl Ha JJIMHHBIX. [IpOBONOKY Hajl MecTamu Iepeceye-
HUI He DOJDKHBI CIIyY4ailHO CMeIIaThesl, TaK KakK Mpy
3TOM MOTIYT BO3HUKHYTh OLIMOKH M3MEPeHMIA.

IlnypoBbie OrpaxaeHUs] UCTIONL3YIOTC TAKXE | Omnowenve | | Onconerwe ||
IS YCTAHOBKY OYIa/IyOKI CTEH ITONBANA. Gonbiwoe {1~ maneikoe F

Bce BHICOTBHI pa30MBAIOTCS ¢ TIOMOLLBIO U3MEPK- T T ——
TENILHBIX PEEK M BOJSIHOIO YPOBHSI, C MOMOIIBIO HU- [0 iy yeTAHOBKE 1IHYPOBOTO
BeJIVPa WIK JIA3EPHOro MHCTPYMEHTA OT BHICOTHOIL OT-  oTBECA
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METKU Ha UIHYPOBOM OrpaXIeHMU U, HallpUMep, Pa3MeuaroTCsl IITPUXaMu Ha KOJbIII-
Kax B 3eMJIe JIM0o Ha onaiyOke VN CTpOUTETbHHEIX JeTansiX. [locie Bo3Benenus CTeH
MepBOTO 3TaXa NMIHYPOBbIE OIPaXIeHUsI MOTYT OBITh yOpaHbL.

LIHYPOBbLIE OrPAXXAEHUA HA HAKIOHHbBIX TMINOLWAOKAX

Taxxe 1 y NTHYPOBHX OrPakJIeHWi Ha CKJIOHAX JOCKU LUIHYPOBBIX OrpaKaeHWit
IIOJDKHBI JIEXATh B TOPU30HTAIBLHON ITVIOCKOCTH, IJISl TOTO YTOOBI M30exXarh OUIMOoK
HU3MepeHWi1 ¥ OLIMOOK MPU NMepeHeceH ! pa30rBOYHbBIX YepTexkeil Ha MeCTHOCTh. Ko3-
JIBl LHYPOBEIX OTPaXIEHWH Ha MaJIOYKJIOHHBIX TUIOLIA/IKAX JIOMKHBI ObITH GoJiee BbI-
COKHMMH B CTOPOHY YKJIOHA; UX YCTOMYIHMBOCTL NOJDKHA OBITh obecreyeHa ¢ TOMOIIBIO
Golee TONCTLIX CTONOOB. KO3JBI IHYPOBOIrO OrpaxKA€HUsi MOryT MOHTHPOBATHCSI U
00CIIYXHBATHCS O BLICOTH YEJIOBEYECKOr0 POCTa CO CTOSIIUX CTPEMSIHOK. 2KeCTKOCTh
obecrnieurBaeTCs KpeCcToOOPasHbIMU CBSI3sIMU U3 10cOK (puc. 5.81). ITpu TOM He Tpe-
OyI0TCSl HUKaKue Jipyrue paboyre moaMOCTH IUIsl M3TOTOBJIEHMS, Pa3pe3kKu U MpoBe-
muBaHuvs. Ko3nbl HIHYPOBOro OrpaxkieHust Ha TTOBEPXHOCTSIX C OONBIIMM YKIIOHOM
MOTYT YCTPauBaThC M OOCIIY>XUBATHCS TOJIBKO C MOMOIIBIO JOMOJHUTENBHBIX pado-
yux nogMocteii (puc. 5.82). Taxke HeoOxoMMH pabounre NOoIMOCTH U HApe3KH U
npoBenBanus. Yacto pabourie MOMMOCTH M KO3/H IIHYPOBOrO OrpakKIeHusl yCTpau-
BaIOTCS B BHJIE OJHOIT KOHCTPYKIUuU. [1pu 5TOM ciiejiyeT coOIoatTh peaIucaHusi TIo
YCTPONCTBY CTPOUTENBHBIX JIECOB.

VCeTpoiCTBO NIHYPOBOTO OTPaXAEHUsI, B OCOOEHHOCTH Ha OONBINKX YKIIOHAX, TPe-
Oyer OompInyx 3arpar. 1103TOMY Ha MajOyKIOHHBIX U TOPUIOHTAJBHBIX ITOIMAIKAX
KO3JIbl ITHYPOBBIX OrPaXxmIeHuil noJ00HO MHBEHTAPHBIM MONMOCTSIM JENAIOTCs MO
THIY CTAIbHBIX TPYOYaThIX NecOoB. C MOMOIIBID CHELMaJbHOI0O 3aaHKepuBaHusl B
TPYHTE M JUArOHAaJbHBIX CTEPXHEH XeCTKOCTU 00ecrieuruBaeTcsl yCTOMYMBOE NOJIO-
>XEHue KO3eJ POTUB Npo-
HG HG cagku n capuxku. Ilino-

lopu3cHTank IankKy HIHYPOBEBIX JIECOB
. YKJIaAbIBAKOTCH B BUJE
58%?“08“67"32' BUJIKOOOPA3HBIX 3lIeMEH-

BOcky TOB M MEPECTABISIOTCS IO
BbICOTE HEMPEPHIBHBIM 00~
pasoM, 3aTeM MpOoBepsIeTCs
WX TCOPU30HTANbHOCTD.
Ilocne aToro oHM 3aKper-
JISIIOTCSL XOMYyTamMu B pabo-

Mnowapxa

[— MNopowiea KoTnoBaHa

4

g

Puc. 5.81. Illnyposoe orpaxiaeHue Ha MaJOYKIOHHOM TUIO-
maake

HG ——— bokooe orpaxae- HG — LlnypoBoe
i H¥ie NOAMOCTeN ! orpaxge- yeM royioxkeHuu. Ha roro-
Topu3onTans 3aTsnm | Hue
i e 1ajKax ¢ GOJBIIMM YKIO-
SRS - — ' W - C————
=] Tl = =
8 ]—1.—_3 = ——— — I paboyee NMPOCTPaHCTBO
L e e b oo | ZIENTAETCS B GOJIBILMHCTBE
lnolqaﬂk Tew
@ Purenn | Cly4aeB TAKUM IIMPOKHUM,
[ Teimuna Kelioessl L 4TOOHI ITHYPOBOE OTPaX-
J€HHEe MOTJIO OBIThH yCTa-

Puc. 5.82. IllnypoBoe orpaxaeHue Ha Juomanke ¢ donpuv ~ HOBJIGHO Ha JIHE KOTJIOBA-
YKIOHOM Ha. bonpnuit 066eM BbI-



5.5. CmpoumenvHuie uzmepernus 2\)

€MKH Ha JJHe KOTJIOBaHa 6oJiee BHIFOEH, YeM JI0POroCTOosIIIVE JIepeBSIHHbIe KOHCTPYK-
uuu pabouunx noamocteit. Kpome Toro, BhIBEpKa ONATyOKU MPU MPUMEHEHNH Orla-
ny6KY GOIBLIOI 10WAAN uMeeT HeGoNbInoe 3HayeHre. C MOMOLUBIO CTPOUTENBHBIX
JIa3ePOB KOHTPOJTb ONaNyOKy IPOM3BOLUTCS TOYHEE U ObICTpee.

KOHTPOJbHbLIE BOTPOCHI

1. Vkaxure, Kakpe M3MepeHus: HeoOXomuMo MPOoBeCTH, yToObl 0IHO3HAYHO ONpeue/IuTh
MOJNOXeHUe TOYKU Ha IUIONIA/IKE.

2. Onumure Crocod NpoBelIMBaHUS MHOTHX IIPOMEXYTOUYHEIX TOUEK Ha oTpe3ke AB.

3. HapwucyiiTe 3cKU3 u3MepeHus JUIMHBL C TIOMOHIBIO U3MEPUTEJILHBIX PEEK Ha HAKJIOH-
HOW TUTOIIAIKE.

4. OOBSCHUTE reoMeTpryecKre 3aBUCHMOCTH JUTSI pa30MBKY JIIOOOTO yIJia ¢ MOMOIIBIO
METPOBOI JIMHEWKH.

5. O6bsacHuUTe, roueMy TpyOyaThid ypoBeHbL 0CODEHHO MOAXOAMT IJIs1 HAHECEHUSI METPO-
BBIX PUCOK HPYU MHOTOYTOJBHBIX MIAHAX.

6. IMokaxurte Ha npMMepe, KaK ONPeesisIIoTCS MpeBHILeHUs C MTOMONIbIO HUBEJIUPOBKU.

7. Onumure NpoLECC HUBEJIMPOBaHUS €O CMEHOI MOJIOXEeHWSI MUHCTPYMEHTA U C TIPOBEp-
KO pe3yJILTaToB B MONEBOU KHUTE.

8. O06bsicHUTE, MOYEMY C TIOMOIULIO POTAIIMOHHOTO Jla3epa MOXHO OIHOBPEMEHHO CHH-
MaTh BBICOTHI JUTSl PA3TUYHbIX PAOOT.

9. OObsicHUTE pa3IMYUA MEXTY MPOACIbHBIMU Y MoNepeyHbMU MpodisiMU MO MO0~
JKEHWIO 110 OTHOWIEHUIO K CTPOUTENILHOMY COOpPYXEHUIO 1 MO MacliIrabaM rpadudec-
KOro TIpe/ICTaBJICHNS.

10. O6ocHyiiTe, moYeMy TIpU pa3dUBKe COOPYXEHUST NOMKHBI ObITh 3aMapKUPOBAHBI TOY-
K1 6E30I1aCHOCTH CHAPYXY OT CTPOUTENBHOTO T10JISL.

11. OrumwuTte ycrpoiCTBO NTHYPOBOTO OTpaxaeHus Ha TOPU30HTAIBLHOM YYACTKE.

12. TlpuBenuTe pa3nyuyus B yCTpoHCTBE IIHYPOBOIO OrpaKieHWs HA MaJiOyKJIOHHON IJIO-
IIafiKe W Ha rioniaake ¢ OOJbIIMM YKIOHOM.
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6.1. CrpoutenbHbie rpyHTbI

CTPOUTEJIbHBIE I'PYHTHI,
OCHOBAHWMS, BOOOYOAJIEHME

CrpouTenbHble TPYHTH — 3TO €CTECTBEHHBIM 00pa3oM 00pa3oBaBINMECs TPYHTHI, Ha
KOTOPBIX BO3BOJATCSI CTPOUTENIbHBIE COOPYKeHHUSs1. I DYHTBI pPasinyaloT Mo UX Marepy-
aJbHOMY COCTABY Ha OpraHMYeCcKe U HeopraHuyeckue rpyHThl (puc. 6.1).

IIpu BO3BeeHUM COOpPYXEeHMI HeoOX0IMMO YIHUTHIBATh HECYIYIO CIIOCOOHOCTD
rpyHTOB. M3-3a CBOEro pa3janyHOro roBelieHus [0/ Harpy3Koil CTpOUTeNIbHbIEe TPYH -
Thl PA3IUYaroT Kak crpouTesibHbie rpyHTEI 110 DIN 1054 o BUJAM I'PYHTOB Ha

TpyHTbI

[

Opranudeckue FpyHTbI

Heopranuyeckue rpystbl

Tymye, Topd, Bypeilt yrons

Necok, rpaswd, rmuva, cxana

He noaxopur 8 kauectee TMoaxogut 8 KavecTee
CTPOUTEIILHOTO TpyHTa CTPOUTENBHOTO IPYHTA
Puc. 6.1. I'pyHTH
Buge! rpyHToB
PacTurenbHei CranbHuie o HaceinHow
TPYHT (Heceraa- FPYHTLI (MPOYHBIA TPYHT
Hble KaMein) KaMEHL)

P |- M oA | ooz
3a Cyer BuiBeTPMBa- |~ PadpyluenHblil ckanb-| €A 3 C4eT
HY5 ¥ HAHOCHBIX Hbli FPYHT, CKarla, HACHINKA unk
OTNOKEHMI a3pylieHHas Ha HaMbiBa FDYHT

AENbHbIE KaMHy
Paznuuenne

— HecenzasHbie - Bce eupp! kamuel, | — HeynnotHennas
TPYHTbI, HanpuMep, Hanpumvep, ¥3BeCT- HaChiMb pasfu-
TIECOK, TPaBIHA, HEK, NECHAHUK, HOID COCTaBa
KaMHU IpauT, 6asaner,

— CBf3aHHbIe TPYHTbL, riopdmp ~ YnnotHenHas
HarMMep, CyTnyHOK, Hachinb U3
TAIYiHa, MEprenb, PaCTUTENBHOTO
necc pyHTa

— Opranuieckue
TPYHTbI, HanpuMep,

Tymyc, un, Top
Hecyusan cniocobHocTs

~ Ot Manoi o = O BhiCOKOW [0 ~ O oveHb manoi

04eHb BbICOKOH 04eHb BbICOKOM 110 04eHb Bhl-
COKOM

K HECKANBHBIM TDYHTaM

™ B Poccuts TaKoi TpyHT HA3LIBABTCH KPYNHOOBNOMOUHEIM ¥ OTHOCHTCS

Puc. 6.2. Bunpl rpyHTOB

pacTuTelIbHBIE TPYHTHI, CKaJlbHbIE
TPYHTHI M HACHITHEBIE TPYHTHI (puc. 6.2).
Tak kak cTpouTeNBHBIH IPYHT 4acTo
COCTOUT U3 CBSI3aHHBIX WU HECBSI3aH-
HBIX TPYHTOB, TO Hecyuias ciocob-
HOCTD UX JOJDKHA YYUTHIBATHCS IIPU Ha-
CBIIIIEHMY MX BJIarOu.

HECBSI3AHHBIE I'PYHTHI co-
CTOSIT U3 3ePEH PA3IMIHON BEJIMUMHBI,
KOTOpBIE KacaroTcst npyr napyra. Hecssi-
3aHHBIE TPYHTHI He YIEPXUBAIOT BOLY, 1
HaJIMYKMe BOJIBI PAKTUYECKU HE BIIHMSIET
Ha TpeHHEe MeXy 3epHamu (puc. 6.3).
Tak Kak Takye rPyHThI He Pa3MsriaT-
Cs1, TO VX HeCylas CroCOOHOCTD He 3a-
BHICHT OT BJIArOCOJEPXKAHNS, & TOJILKO OT
HX IUIOTHOCTH.

CBSIBAHHHBIE I'PYHTHI coctosit
W3 CYTJIMHKA Y TJIMHBI C INaCTUHYATHIM
cTtpoeHueM (TIUWHSIHEBIE JIENECTKU).
BenencTBue CTpOeHUsT MOBEPXHOCTYU
[JIMHSIHBIX JIENeCTOYKOB CBSI3aHHbIC
IPYHTBI MOTYT HabupaTh BOmy U yaep-
>XuBaTh ee. BomopocnpusiTve pasMsrya-
€T MOBEPXHOCTH IIMHSHBIX TIACTUHOK,
YTO YMEHLINIAET TPEHUE MEXy Tiac-
TUHKaMU. [Ipy 3TOM U3MEeHsIeTCs1 KOH-
CUCTEHIIMS IPYHT2 ¥ YMEHBIIAeTCsI ero
Hecyas crrocobnocts. [1pu ymensLia-



6.1. Cmpoumenvhbie 2pyHmbi 2\)

JOLLEMCS COTIEP>KAaHMM BJIArd HECYILAst CIIOCOOHOCTh TAKUX IPYHTOB, COOTBETCTBEHHO,
yBenpuuBaeTcs (cM. puc. 6.3).

6.1.1. CrmpoumeavHuLli KOMA06AH, YKPENICHUE KOMA06AH08

6.1.1.1. CmpoumenbHblil KOMA0BAH

DyHpamMeHTH ¥ NOJABAIbHBIE TTOMEILEHMS JIEXaT HXe ypoBHs 3emnu. [loaTtomy
TPYHT IO/ 3[IaHWeM JIOJDKEeH OBITh BBIHYT U JJOJXKeH OBITh 0Opa3oBaH CTPOUTENLHBIN
KOTIOBaH. Eciu TpeOyoTCst TOYHBIE CBENEH S O CTPOEHMY U MTOCTIE/IOBATETBHOCTH CJIOEB
IPYHTA, TO HeOOXOIMMO MPOBECTH UCCIIEMOBAHKS IPYHTOB, TaAKKe, KaKk OypeHue CKBa-
XKWH, 30HJAX WX yCTpoicTBo mypdos (puc. 6.4).

B cOOTBEeTCTBMU C BUIOM CTPOMTEIBHEIX TPYHTOB NPUHKUMAETCSl PELIEHHE O TUIIe
GYHIAMEHTOB M BUAAX MCIIONIb3yeMbIX CTPOMTETBHBIX MAIIIWMH.

Kpome Toro, HeOOX0IMMO NPOBEPUTH, He TTPOXOASAT JIM MO) YYACTKOM TPyOONpo-
BOJIBl BOJO- WMJIM ra3ocHaOXeHMsI, KaHaIu3allMOHHbIE KOJUIEKTOPH, 3JIEKTpUYECKye
u TenedoHHbIe kadenu. [Tocne 3Toro HeOOGXOIMMO MPOUZBECTH FEOIE3NUECKYI0 CheM-~
Ky IUTOIIAIKM ¥ CPe3Ky BEPXHEro Cosi [PYHTa Ha MeCTE CTPOUTENLCTBA COOPYXEeHUS1
¥ B MECTaX HOJTOTOBUTENILHEIX PAabOT M CKiIanupoBaHus. BepxHUM (MaTeprHCKUM)
CJI0eM IPYHTA HA3BIBAIOT CAMBIU BEPXHMI €O xuBoro rpynta. OH ocobeHHoO Gorat
XXUBBIMI OPraHu3MaM{ M COIEPXUT IyMYC WK DIUHY. DTOT CIO0il MOXET ObITh TOJ-
muHOoM 1o 40 cM. BepxHuli cioii TpyHTa JOKEH MO BO3MOXHOCTH CKIIAAUPOBATHCS
Ha CTPOUTENLHON IJIOIIANKE, TAK KaK OH I03Xe NOJKeH OBITh CHOBA MCMOJIbI0BAH
JUIA TIOKPBITHS U O6JIaroyCTPOMCTBA TUIOIIAIKH.

BrieMKa rpyHTa U3 KOTJIOBAHA [IPOU3BOMTCA MOUTH UCKITIOYUTENHHO € IMOMOIIBIO
TIOrPY39YNKOB ¥ IKCKABATOPOB. BBIHYTLIN IPYHT OTBO3UTCS C MOMOIIIBIO IPY30BBIX aB-
ToMobOueir. I1pu BeieMKe rpyHTa U3 KOTJIOBAHA HAJIO CIENUTD 32 TEM, YTOOBI €r0 CTEHBI
VKPEeIUISLIUCH JI0O 32 CYET OTKOCOB, JIM0O0 32 CUeT COOTBETCTBYOIIEN 0OCTpoiku. Jlim-
TEJIbHBIE OCaJKH, BOJOHOCHBIE CJIOU,

MOPO3 ¥ COTPSICEHISI MOTYT CITOCOGCTBO- seprede L (= Nenecrs
BaTh OOPYIIEHWIO CTEeHOK KOTJIOBaHa. Tou TpeHR ji——— Bopa

JIHo KomioBaHa (MojouIBa KOTJIo- il
BaHa) JIOJDKHO OBbITh TOPU30HTAIBHO, i
WMeETh MPOeKTHBIH mpoduias ¥ OBITH e
raakuM. Jist 3Toro B JHO KOTJIOBaHa
BOMBAIOTCSI KOJIBIIIKY OTMHAKOBOH BBI-

COTBI. BBICOTa KOJNBIIIKOB CHUMAETCS € |[ioenenosarenhocts 0iogs  —al=50 . =50
MOMOII[LI0 HUBENMpPA WU JIa3ePHOTO
MHCTpYMEHTa M3 KaKOo-JIM0O OTHOCH- Jo58 o oo )
TEJIbHOM TOYKH 1 C TOMOIIBIO HUBEJIMP- 2 __/
HOU peiiky WK MpUEMHUKA NEPEeHO- [wm™ (MW
CUTCsI Ha MECTHOCTB. B 3aBUCHMOCTH OT [0 e m)
ryOMHBI UKOTJIOBaHa noJiyyaeTcsl pas- X 5 /7
OWBOYHBIN pa3Mep OT BepXa KOJIBIIIKA e

TpononkHelit paspes
IO Bepxa JJHA KOTJIOBaHa. Tak nocTura-
€TCsl TOPU3OHTAJIBHOCTE J(Ha KOTJIOBa- Puc. 6.4. Hlypgoras BeieMKa (C yKIOHAMI)

MycTothl
(vnorpa
3anoIHeHb!
BOAOM)

Puc. 6.3. HecssisaHHbIe ¥ CBA3aHHBIC TPYHTHI

MarapuHeximi rpyHT (Mu)

2
s
e -

npUMepHo A0 4.00 M

~50! ~50
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OBCTpOeHHbIA

KOTNOBaH

OTKOCHBIE CTEHKY KOTROBaKa

Puc. 6.5. PaGouee npoCcTpaHCTBO
B C1y4yae 00CTPOEHHBIX U OTKOC~
HBIX CTCHOK KOTJIIOBaHA

3aumrHan
T 260 nonoca
\ ;
l— BoiryTsiit
FpyHT &
Vi

Puc. 6.6. I'nyOriHa KoTmoBaHa o
1,25m

Ha. 'pyHTOBYIO BOjly, BOIY U3 CJIOEB IPYHTA, ITOBEPX-
HOCTHBIE BOIBI HEOOXOIMMO COOMPATh U OTBOIUTE.

Yto0Obl MMETH JOCTATOYHYIO CBOOOJAY JBYDXEHW,
HeoOXOIMMO, YTOOBI BOKPYT COOPYXKEHMS B KOTJIOBA-
ge ObL1O noctatouHo mupoxoe PABOYEE ITPO-
CTPAHCTBO. 810 npocTpaHCTBO TOKHO COCTAB-
JISTh OT onairyoku GyHIamMeHTa 1O IMOJOUBhl OTKOCA
CTEHKM KOTNIOBaHa He MeHee 50 cM (puc. 6.5).

6.1.1.2. Obecneuernue bezonacHocmu
KOmaoeana

CrpouTenbHBIE KOTIOBAHEI ¥ TPAHIIIEH IITyOnHOM 60-
Jee 1,25 M pY BeIeMKe IPYHTa JOMKHBI YKPEIUISATHCS
[IPOTUB OOPYIIEHMS] WJTU IMOCNENYIOIIero CIon3aHns
semnd. C KaXI0i1 CTOPOHBI KOTJIIOBaHA HAJI0 CO30aBaTh
3aIATHEIE TIONOCH IMIMPUHOM He MeHee 60 cM, KOTO-
pble JOIDKHBI OBITH CBOOOHBIMY, MJIU HAJ0 CHEOUTD
3a TeM, YTOOBI BHIHYThIA TPYHT MJIM BEPXHMIA TPYHT He
MOTJI CKATUTBCS 0OPaTHO B KOTIIOBaH (puc. 6.6).

Torna kak mo DIN 1054 pist onipejieieHHBIX BUIOB
IPYHTOB MOXHO OIIpeJeTUTh OITpelieIeHHble 3HAYeHUS
mecyiuen crocobroctu, no DIN 18300 «3emisiHble
pa0oThI» IS PAa3pbIXJIEHKS, HATPYXEHUS, TTepeMele-
HUS, YKJIATKA A YIJIOTHEHMUS] OOBIYHBIE TPYHTHL U
CKATBbHBIN TPYHT TOAPA3NEIIOTCS Ha 6 KIaccoB. OTU
KJIACChI ITPYHTOB pnatot cBenenusi 06 00pabdarbi-
Ba€MOCTHY CTPOUTENBHBIX IPYHTOB. I10 3THM CBeneHu-
SIM BBIOMPAIOT ¥ TIPUMEHSIIOT MAIIMHBI ¥ MEXaHMU3MBI
JUISL pasphiXJIeHUsl, TPAHCIIOPTUPOBKY W YIUIOTHEHMS
3eMJIM ¥ CKaJTbHbIX TPYHTOB.

Kpowme TOTO, B 3aBUCHMOCTH OT I'Pajallild CTPOU-
TEJILHOIO IPYHTA Ha 38MJIIO MJTV CKIbHBIN TPYHT yCTa-
HaBJIMBAETCS YTOJI OTKOCA 11 CTPOUTEIIbHBIX KOTJIOBA-
HoB. OH MEHBbLIE, YeM YTOJI eCTECTBEHHOI0 OTKOCa
(Tabn. 6.1).

IIpu my6buHe koTnosaxa jio 1,75 M ripy ycroiuu-

BOM I'PYHTe Ha BbicoTe 1,25 M Hall ypOBHEM JHA KOTIOBaHA JOJIKEH HAUWHATHCS OTKOC

oz yriioM 45° (puc. 6.7).

B rpyHTax, CBSI3HOCTb KOTOPBIX MOXET YXY/IINTLCS NP BBICBIXAHWM, MPOHUK-
HOBEHMHM BOJIBI, IIPY MOPO3€ WM 32 CyeT 00pa3oBaHUs CKOJIL3KMX MOBEPXHOCTE, HE-
06X0mMMo ycTparBaTh GoJiee TOJIOIe OTKOCH MJIM OTKOCH! C OTCTynaMu (OepMbl).
CTylieHu B CTYNEeHYAThIX CTeHAX CTPOUTENBHBIX KOTJIOBAHOB JIOJDKHBI OBITH [IMPAHOM
He meHee 1,50 M; mpu 370M TIIyOMHA KOTJIOBaHA He TOMKHa ObITh 6onbiie 3,00 M. OHu
TaKxe JOJDKHBI UMeTh OTKOCH! (puc. 6.8). Ilpu miybuHe KoTmoBaHOB CBhIinie 5,00 M
WK TIPY OTKJIOHEHMSIX OT YTJIOB OTKOCa HEOOXOMMMO pacCUMTaTh UX YCTOMYUBOCTD.
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Tabnuua 6.1. Yron otkoca npu pasnuyHbIX Knaccax rpyHta v ckansl no DIN 18300

Knacc Onn OTKOCA
el HasBaHve OrvicaHue Yron oTko
rpyHTa no UVV
1 Bepxhwid rpyHT Cambiii BepxHuii cnoii rpyHTa. CocTouT na rymyca ¢ | Ans 9Tux KnaccoB rpyHToB
KUBEIMW OPraHu3MamMi, a TakKXe CO CMECHIO rPpaBus, | He yCTaHaBNUBAIOTCH YIMbl
necka, una u Mudsl OTKOCOB
2 Tekyuve Bvgbl 2Kugkre wnu KOHCVICTEHLMK Kallu rpyHTEI, COpepxa-
rpyHTOB e Bopy
3 Nerko pacreopu- HeceszanHbie unu cnabo cesaaHHbIe NECKw, rpasun L, b=h
MbIE BUbI TPYHTOB | W rpaBuiiHo-necyaHkble cmeck ¢ npumecsmu go 15%
una v rmuHel <
<

4 CpepHepacteopu-
MbIE BUgbl MpyHTa

CmMecy necka, rpasus, una v MmuHbl. CBA3aHHLIE By-
[kl FPYHTOB RErkoii W cpefHei nnactniHocTy. B 3asu-

45

CMMOCTY OT BofocofepxaHus OT MArkux Ao TBepabIX

5 Tsxeno pacTBopu-
Mble Bufbl rpyHTa

Buael rpyHTOB No K1accam 3 1 4, ogHaKo € coaepxa-
Huem Gonee 30% kamHeln ¢ uaMeTpoM 3epeH
cBhllle 63 MM. YCTONHMBHIN Y NONYNpOYHLIN
CBSI3aHHBIA FPYHT

. [b =0,58h
v

6 Nerko pacTeopVMBIA
cKanbHbIi FPYHT N
CpasHUMbIE C HUM
BUOLl FpyHTa

Bubl ckarnbHOro rpyHTa, Umeiolwmne BHYTpeHHUE,
MUHEPaSIHOCEA3aHHBIE CUNBI CLEMNTeHUs], XOTS U
CUNBHO PACKONOTHIE, PASPYWEHHLIE, MArKUe Unu
BbIBETPEHHBIE

7 Tsbxeno pacreopu-
Mbi@ CKafib!

Bvifiel ckanbHOro rpyHTa, UMeloLme BLEICOKYIO Npoy-
HOCTL U cnabo pacrpeckaBwwecs unu BuiBETpEHHLIE

b=0,38-h

_\BO :

Eciiv npennonaralorcst AONOIHUTENIbHBIE HATPY3KHU T
JUHAMUYECKUE BO3NSHCTBUA UM IPUXOIMTCS CUM-
TaThCSI C CIJIBHBIM BBIMBIBAHUEM OTKOCHBIX CTEH KOT-
JIOBaHa, TO MOBEPXHOCTH OTKOCOB HEOOXOAVIMO YKPhI-
BaTh IJIEHKON MM YKPEIUIATh HAHECEHUEM TOHKOIO
citosi 6eTona (TopKpeTuposaHue) (puc. 6.9).

B xotioBaHax rimyouHoi bonee 1,25 M HeoOxomu-
MO UMETh CTPEMSIHKH, BLICTYTIAIONINE HE MEHEE YeM Ha
1,00 M Han ypoeHeM 3eMid. Ipy riybokumx KoTioBa-
HaX CTPEMSHKY HeOOXOIMMO 3aMEHATH JECTHUYHEIMU
MapiiaMmu. Tak KakK yCTpoidCTBO OTKOCOB TpedyeT 601b-
mUX MJIouaaeil Ha TIOUIAIKe, TO CTEHKHU KOTJIOBAHA

\l I—‘—’.}LOTKOC

i T SawmrHan
260 nonoca

TPYHT

L BQHymﬁ

a5y
Rl

1,75 ™

Puc. 6.7.

I'nybuHa xoTioBaHa o

MOTYT YKPEILUISTHCS TAKXKE M 0DCTpOii-
KOii. BTO HEOOXOIUMO TAKKE IIPU BJla-
FOHACHIIIICHHBLIX WU PABHO3SPHUCTBIX
TpyHTaXx.

OOGcTpoiika — 3TO BEPTUKAILHO CTO-
SIIIIAst CTEHA U3 OaIOK MM CTATBHBIX PU-~
reieil, KOTOpHe 00M0XEHBl MO BCEH
MNOCKOCTH NMOJTHOKAHTHBIMU OpYChsIMU
TOJIIWHON MUHUMYM 5 cM. BTHUM Ipe-
IOTBpaIiaeTCsi 0OpyIIeHe CTEHBI KOT-
JIOBaHa.

3eMim

v

oBepxHocTs

HenarpyxerHas ——

260

3aLKTHaS nonoca

bepma
v

<3,00

3emns, no NOBOZY KOTOPON
crenyer onacarbCa
obpyLieH/s
., 21,50
e

T ¥

Yion
orKoca

TMopotuga
CTpoMTENb-
HOTO KOT-
foBaHa

V_

<3,00

Yron okoca

Puc. 6.8. OTKOCH Ha CTeHKaX KOTIOBaHA ¢ GepMoit
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Jnst npenoTBpallieHus oOpyuleHuUs
CTEHOK KOTJIOBAaHOB OpyChsi 0OCTPOHKY
OOJDXHBI BBIXOOUTh HE MEHEE YeM Ha
5 cM 32 npenesbl CTEHKM KOTJIOBaHA.
BpycChsi LOJXKHEI BCEH CBOEI IIJIOCKO-
CTBIO MOANTVPATH 36MIIIO CTEHKU.

OBCTPOUWKA c¢ TOPHU3OH-
TAJIBHOM OITAJTYBKOM (ykperute-
HUE OpyChsIMI) NOJXHA YCTPanUBaThCs
IIOCTOSIHHO BCJIEJT 33 OTPHIBKOM KOTJIO-
BaHa. JTu paboTHl cneayeT HAUMHATH
MpH D1youHe KoTioBana 1,25 m.

Ilpu OBCTPOMKE MEXIY
PAMHBIMHU UJIM YCTAHOBIIEH-
HBIMH B BYPOBBIE CKBAXKWHBI
CTAJBHBIMH CTOMKAMU (BEP-
JIMHCKAS OBCTPOWIKA) 6pychbs
yCTAaHABNMBAIOTCS T'OPH3OHTANBHO
MexXay (IaHmaMM BepPTHKaANbHDLIX
CTATbHBIX CTOEK. Bpychst TOMKHBL ObITH
TAKUMW JIUHHBIMU, YTOOH riyOMHA
OTNOPHOM YacTH COOTBETCTBOBANA HE
MeHee YeTBepTH INMPUHBL (iaHIa.
Bpychs HEOOXOMUMO 3aKPEIHTh TOCKA-
MU M KJIMHBSIMH, PUYEM KIIMHBS Clie-
JIyeT B CBOIO O4EPEb 3aKPEIHTh TOCKa~
MU OT cMmerenus {(puc. 6.10).

IIpu OBCTPOMKE BEPTU-
KAJILHOM OITAJIYBKOM B y3kux
Puc. 6.10. O6crpoiika MeXIy CTaIbHBEIMU HECY- ERTIIDRAHAA TOPTIIGEIBND Crosig.
WLMH CTOGAMH Opychsl CBOUMHU HIDKHUMM TOPHAMMU

BOVBAIOTCS B IIONOINBY KOTJIOBaHA U
PACKpPEILISIOTCS FOPU3OHTANBHBEIMU NEPEBAHHBIMU CTSIKKaMM Ha paccrosHuu 1,75 M
JIpYT OT apyra. JIepeBIHHBIE CTSDKKH JOJDKHBI MMETh CeYeHMe MUHMMYM 12 x 16 cMm.
3akperuieHye CTeHOK 00CTPOKOM [OJIKHO BECTHCH IO MEPE OTPHIBKU KOTJIOBAaHA.
IIpennvicanyisi IO yCTPOMACTBY 2TOTO THIIA 0OCTPONKH COOTBETCTBYIOT MPEIITMCAHUAM
IUIs1 OOCTPOMKY rOpU30HTANIBHON OIMalyOKoil.

Eciu komnosaH ykperuisiercs IHITYHTOBBIMUY CTEHAMM, To niepen Haya-
JIOM 3€MJISIHBIX paboT IIMYHTOBBIE MPOdUIiM yeTaHaBnvBawTcs B 3emato. [IInyHToBbIE
TpodWIM UM TITYHTOBLIE OPYChsl HA JUIMHHBIX CTOPOHAX UMEIOT TaK HA3hIBAEMEIS
3aMKU, KOTOPHIE CIYKaT HalpaB/ISIOIMMH IIpK BOMBAaHUM LITyHTa. Beneacrsue toro,
YTO IIIYHT MOXET BOCIIPUHMMATD OOJNBIIKE PACTATHBAIONIME U CKUMAIONIKE HATPY3-
KM, PaCKperuieHMe M NpUIaHue XeCTKOCTY LINYHTOBLIM CTEHAM HEOOXOOUMO yCTpa-

Ykpennerue oBcTpoitkun




6.1. Cmpoumensbhoie 2pynmeo: 30\3)

HMBaTh Ha OOJTBLIIMX PACCTOSIHUSIX B ITPO-
MOJIbHOM HaIlpaBIeHUM, YeM B APYTUX
cirygasx obcrpoiiku. lllnyHToBbie cTe-
HBI UMEIOT TO IPEUMYILIECTBO, YTO OHU
B 3HAYUTENLHOM CTEIEHU BOAOHEIPO-
aunaemst. [loaToMy OHU IPUMEHSIOT-
Csl ISl YKPEIJICHUs1 CTEHOK KOT/IOBA-
HOB TIpYU TWIPOTEXHMUECKUX paboTax
(puc. 6.11).

I'nyGokue KOTIOBAHbBI PSIIOM C A0-
POraMH C MHTEHCUBHEIM ABUKCHHEM U
C 3aCTPOCHHBIMM YJaCTKAMY YKPEILIsi-
otess CTEHAMUM us BYPOHABHB-
HBIX CBAV. Jlns sToro B semie 6y-
PATCSL CKBaXUHBL. B HUX BCTABIsETCS
apMarypa. [loToM HX GETOHMPYIOT.
CBau MOIYT CTOSATH HEITOCPEJICTBEHHO
PSiIOM IPYT € IPYTOM WM Ha HEKOTO-
poiX paccrosuusiX. [lpy 3ToM nipoMe-
KYTKA MEXIYy HUMH 3aIOJIHATCH Oe-
TOHHBIMM cTeHaMu (puc. 6.12).

6.1.2. Pacnpeoeaenue
dasnenus 6 epynme Puc. 6.12. CTenka u3 6ypoHabBHEIX cBall

Bcsiencreue Beca coopyxenusi B GyH-
JaMEHTaX BO3HUKAIOT HANPSIKEHUS CXATHS, KOTOPEIE Ll B
JOJDKHB! OBITh pachpe/esicHnl 10 [PYHTY OCHOBAHMS
KakK MOXHO 0071e€ paBHOMEPHO. YIPOLIEHHO IPHMHM-~
MaroT, 4TO J@BJicHHe OT (pYyHJaMeHTa Ha 3eMIIIO pac-
IPOCTPaHIETCs TOX YoM B 45°. B neiicTBUTEIbHOC-
TU, OOHAKO, NABJICHUE pacipOCTpaHsaeTcs B Gopme
JIYKOBMIIBl IIOJ, OCHOBaHMEM coopyxeHus. IIpy atom
MOJNyYawTcs JIMHMM PaBHBIX CXUMAOIIMX HaIIpsSXKe-
HUiA, Ha3pIBaEMBIE M300apamu. Pacripenenenne 3THX
u300ap Ha3bIBAETCH TAKXKE «IYKOBMIECH HaBIeHMI»
(puc. 6.13). Mo pacnpeiesieHuIo n3006ap BUIHO, YTO
CXKUMAIONIME HANPSKEHNS I10[ ITOI0IIBOY caMble
Gosypinye. B ciyyae TodeyHoro GyHIAMEHTa HAIIPS-
XEHUS YK€ Ha 1IyOuHe, paBHO yIBOEHHON IIUPUHE
IIOOIIBEI (PYHIAMEHTA, IIOYTH PaBHbL HYJTIO. B ciiygae
JIEHTOYHBIX (DYHIaMEHTOB 3TO IPOMCXOIUT Ha IyOu-
HE, paBHOU YyTPOEHHON IMPUHE NMOAoINBLL VI306aph!
pa3nuuHbIX (YHIAMEHTOB HE NOJDKHEI TIEPeCEKaThCsl, TaK KaK B palioHe mepeceyeH s
TPOUCXOIUT YBENMYEHUE HATIPSLKEHM L. DTO MOXET IIPUBECTH K OCAIKaM 3[aHMA.

Puc. 6.13. HanpsokeHrsT CxaTus
non ¢pyHIaMeHTOM
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6.1.3. Ocadxu 30anuil u paspywenue spynma

I'pyHT Kak CTPOMTENIBHOE OCHOBAHME MOJDKEH BOCIPUHMMATh CHIIBI U Harpy3Ku OT
coopyxerus. [1pr 3T0M CTPOUTEITPHOE OCHOBAHME O]l HATPY3KOUM MOXKET CXKNMAaThCsl
1 peopMUPOBATECH. 3HaHUE OCAXKUBAETCH PABHOMEPHO HA HECKOJBKO MHJUIMMET-
poBs. 3ro HaszpiBaeTcst ocankoil. PABHOMEPHLBIE OCAIIKHM o6bIuHO HE yTpOXaoT
3MAHUI0, ¥ B HEM HE BO3HUKAET OCAJ0YHBIX paspylueHuii. OmHako eciy HalpsoKeHUs
OT JABYX PAIOM CTOSIIMX (GYHAAMEHTOB NEPECEKAIOTCS, TO ECTh HAKJIAABIBAIOTCS APYT
Ha Apyra, WM Mo 3HaHueM UMeeT MECTO HEpaBHOMEPHOE CTPOEHME CIIOEB IPYHTA OC-
HOBaHMs1, TO 310 MoxeT uMmers cnencrsieM HEPABHOMEPHBIE OCAJIKHU. [pu
3TOM 3[aHHME MOXET HAKJIOHUTHCS B CTOPOHY WIM MOTYT BOSHUKHYTh OCaI0O4YHbIE TPE-
UHEL. MoryT gaxe BO3HUKHYTh CTPOMTEJIbHEIE
/ ] TMOBPEXAEHMS, KOTOPHIE CAEIAI0T HEBO3MOXHbBIM

\ P ~\ JATbHEHIIEE VCIIOJIb30BAHUE 30aHMS UM COOPY-

] i xeHus (puc. 6.14).

1 e | B \ CBsI3aHHBIE ¥ HECBSI3aHHbIE I'PYHTH HMEIOT
! ,\ ‘ l pasIMYHOE ITOBEIEHUE B CMBICIE OCANOK BO Bpe-
L i il MEHH, KOTOPOE MOXHO ONpPEIENUTh C MOMOIIBIO

nepeu;;“: /”' WCIIBITaHMS TpyHTa Ha cxarue (puc. 6.15). [pu

%%@%*m) = HAarpyXeHUU CBA3aHHBIX TPYHTOB BOJA, HAXOMS-

EUTEE — IIASICSL MEXXKIY OTOENBHBIMY 38PHAMM WIN TIIAC-

THHKAaMU rpyHTa (BoJaa B 1opax), Oy[eT BbiIaBJIv-
BaTbCsi. BEITECHEHHE BOILI M3 IOP MPOMCXOIUT
o4eHb n0Jiro. IToaromy ocanku B CBSI3aHHBIX IPYH-
TaX MOTYT IPOLOMXATHCH B TECYEHHUE MHOIMX JIET.

Puc. 6.14. Ocanka, HepaBHOMEpHas

BpeMABY —wm-

? o} T 51_ T Jlf 1 PasMep ocanok B 3aBUCUMOCTU OT KOJIMYECTBA
%g b °°‘"‘“‘]‘a o7 Bperfe BOJL! B IIOPAX MOXeT ObITh 04eHb O0NbIIKM. Tak,
§ o N I HanpuMep, XoJjbcTeHcke BopoTa B JIiobeke, mmo-
§ 50 ff} r”"‘i CTpPOEHHEIE B 1477 1. 32 MpOIIeIUHe CTOJIETHS
+ ™ ocenu Ha 1,50 m.

A oL Cymecs Hpu HarpyxeHUM HECBI3aHHOTO IPYHTA
100 L o GoJIbLIKE OCALKH IIPOM3OMTH He MOTYT. 3epHa Ta-

KUX IPYHTOB PACHOJIOKEHB O4€Hb TECHO OTHOCH-
TeJBHO ApYyr npyra. Takum oOpasoM, HArpyska
MEPENAETCS OT 3€PHA K 3€PHY U PACIIPENEIIeTCS

Puc. 6.15. Vcribiranvie rpyHTa Ha CxXarue

Boinyuuarie MexIy HuMu. OTHAKO KapKac U3 3epeH (TpaHyon)
ol jF TEM HE MEHEe MOXET 00JIee TECHO CXUMAThCS MO
<N = Harpyskon. BTo IPOMCXOIUT YXKE ITPU Harpyxe-

\-‘ , HUM TPYHTA.
A\, JLI151 TOrO 9TOOKRI M36EKaTh OTIACHOCTY OCAI0K
e B CBSI3aHHBIX TPYHTAX, HA MPAKTUKE CBA3AHHBIN

Lllos cronbxeHns

IPYHT Ha OMpEIcNCHHYIO [JIYOUHY 3aMEHSETCH
mﬁm?mmm [oroTeEIeHe | gecBs3AHHBIM [PYHTOM (3aMeHa TpyHTa). Eciu

HeCyILIAas CIIOCOOHOCTL IPYHTA OyIeT IPeBhIIIeHa,
Puc. 6.16. Paspyinenue rpyHTa Hactynaer PASPYIIEHUWE I'PYHTA. Tlpu aToM



6.1. Cmpoumenbnbie epynmol @

GyHIaMEHT HAYMHAET CKOJIB3UTH IT0 IIBY CKONBXEHUS BOOK 11 COOPYXXEHME PE3KO Oca-
JKMBAETCs WK paspyiuaercs (puc. 6.16).

6.1.4. Ilogedenue epynma npu mopose (npomepsanue)

MoKpBlii CBSI3aHHBIN IPYHT OCOOEHHO YYBCTBUTEJIEH K MOP03y. Mopo3 IIPOHUKAET B
3aBUCUMOCTH OT KJIMMaruuyeckux ycnouii nmpumepso ot 0,80 mo 1,20 M B rnyOuny
rpyHTa. Jdo aroif rnyomnsl, [JTIVBUHH ITPO-
MEP3AHMA, Bona, HaxomgIiasicst B IpyHTe, MO- f f f f F " Buinywsave

| sacuer ysenm-
keT 3aMep3ath. [Ipu 3ToM 00heM BOIBI YBEIHYM - T %6 g o [ UeHsoovena
& a5 °. (1] o

Baetcs mpuMepHo Ha 10% (c. 68). Tak kax B rpo- e 0% - 0.9
o @ o LG o8

MOKIIIEM ITPOCTPAHCTBE B IIOPaX CBA3AHHOTO TPYH- Lt s 5 o ©©, | Mybwanpo

® L ] Mepaaklms o1

T4 HET MecTa ISl yBeNnuYeHus o0beMa, TO IPYHT | &% o e ® ®©0o | Gono1om

HAYMHACT MMOOHUMATLCS KBepXy. IIpu 2TOM ro-
BOPSIT © MOPO3HOM ITydeHuN rpyHra (puc. 6.17).

JlensaHbIe THH3BI BO3HUKAIOT HOTOMY, YTO |
BCJIEJCTBUE KAIWLLAPHOrO NEUCTBIS BJIATA MO~ | wannnvaneona °
HUMAaETCs U3 He3aMEP3IUKX CII0EB TPYHTA 1 3aMEp-  [o0% o = 3
3aeT IpM II0NIaJaHMHU B 30HY MOpPO03a. 9TH MOPO3-
HbI€ BRIIYIMBaHUs O0YCIOBICHBI JIeISTHBIMY JIMH-
3aMH, KOTOPBIE B 3aBCUMOCTH OT BIaXXHOCTH U
KanWUIAPHOCTU TPYHTa MOLYT OBITH Pa3IMyHOM
BEJIMYMHBI X MOTYT TIPUBOIUTD K 3HAYMTEIbHBIM
MOPO3HEIM paspyrieHusM. Mopo3HbBIe paspylue-
HMS B OONBIUMHCTBE CITy4aeB MPOSBIISIIOTCS TONb-
KO IIocjie OTTauBaHUS FPyHTA, HAIlpUMep KakK
BBINYYUBAHUE CAAOBBIX CTEH, KAK TPEINVHHI B
CTPOUTENBHBIX KOHCTPYKIUSX WM KaK IMTOBPEX-
JEHUSI TOPOKHOIO MOKPhITHs (pyc. 6.18).

~

Hesamepaa-
10LMI FDYHT

Puc. 6.17. MoposHoe BHITyYHBaHUE

6.1.5. Bodoydepcanue

Puc. 6.18. IToBpexieHUsT 0T MOpO3a

Bo3BefieHIe COOPYXKeHUIA TpebyeT, KaK MpaBu-
JI0, CyXMX KoTnosanoB. ITonagaHue IMoBepXHOC-

THOI BOABI (BEXOBOJAKM), BOIBI, TEKYLIEH 10 BO- If 1,[ L l I,I ! I l } [ ,I
IOYIOPHOMY CJIOKO, YIJIU TPYHTOBEIX BOJI B KOT-

JIOBAH BBI3BIBAET OMACHOCTh OOPYILEHUS OTKOCOB

M CTeH KOTJIOBaHa. J11s1 TOro uTo0bl 3Ty OMacCHOCTh :_iw’ L 5]
YICKJTIOYHTh, HEOOXOAMMO IIPEAOTBPATUTD TIOIIA- | s W | S
IaHWe BOIOBl B KOTIOBAH MJM, COOTBETCTBEHHO, =] t Ompbitas ]
yAaluTh BOAy, NOMAaBIlyo Tyaa. Bece meponpusi- = ahekd E
THS IS TONIEPXKaHMsl KOTJIIOBAaHA B CYXOM CO- — L 5
CTOSTHMM HA3BIBAIOT BOAOYICPXKaHUEM. ﬂ ﬂ | lﬂ | ﬂ l Jl |

IMpu ymaneHuy BOOBl U3 KOTJIOBAHOB WJIN
TPaHIIEH pazInyaroT OTKPLITOE BOHOYAEpXaHue Pue. 6.19. OTKpeITOE BONOYIEPXKaHUC
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u BoponoxHkenve. ITpy OTKPHITOM BOIO-

— Sacgcmsamupﬂ Kracocy
Tpyod — _),17 VIEPXKAHWHA monagaronias B KOTJIOBAH 1IOBEP-

]

- il || XHOCTHast BoAa MU BOJIA B CJIOSIX rPYHTA coGUpa-
Ecrecreatssii eTCA B yDIYOJIEHHOM YacT! KOTJIOBaHAa, TaK Ha-

OBEH
\ _ Bosemeon & | 3bIBaEMOE HACOCHOE GOJIOTO, BHE HIEPHMETPa CTO-

Eg%oajana ’ ALICTOCHd 3TaHUA ¥ OTKAaYMBacTCs N3 KOTIIOBAHA.

IMoaToMy IHO KOTIIOBAHA HAIO CILIAHUPOBATH Ta-
i T ~ S/ KUM 00pasoM, 9To0bl K 3TOMY MECTY IIPOXOAWIN
" TloHKeHHbIA
ypoaeubrpyu-
TOBbIX BOfL

0.50

3

«ﬂu 1k

i

yKJI0HBI (pHcC. 6.19). Mo KxpasM KOTIOBAHA MOLYT
OBITh YCTPOEHB! OIPEHAKHBIC TPYOLI WM KaHABHI,
B KOTOPBIX NOJXKHa cOGMPAaThCsl BOMA U3 CJIOEB
IPYHTA WIK TIPOCaYMBAIONIASICS BOJA, BRIXOISIIAS
U3 OTKOCOB, KOTOPAas 3aTeM JIOJIKHA OTBOINTHCS K HACOCHOMY Oonoty. C ImoMonibio
3THX MEPOIIPUATHI MpenoTBpalaeTcs 3abolaynpaHye THa KOTJIOBaHA M ODecIieuBa-
€TCS HOPMAaJIBHOE MPOBeAeHKE PaboT o YCTPOCTBY (MyHmaMeHTOB. OTKPHITOE BOIO-
yAEpXKaHUE BO3MOXHO TAKKE TOrNA, KOrIa JHO KOTIOBaHA B HE3HAYMTENbHOM CTeIe-
HU JIEXUT HUKE YPOBHS TPYHTOBBIX BOIL.

Puc. 6.20. BononoHmxeHie

Ecny nopmoiusa koJIoBaHa JIEXHT [I1y6xe CyLIeCTBYIOIIEro YPOBHS IPYHTOBBIX BOI,
TO B CJIy4ae IPYHTOB C ONPENEICHHBIM BOOOIPOHUIIAHUEM C HAYANOM 3EMJISIHBIX pa-
oot tpedyercas [TOHMXKEHUWE YPOBHS I'PYHTOBBIX BOJ. C noMoibio Bca-
CBHIBAIONIMX TPYD, KOTOPHIE PACCTABISIOTCS HA HEOOJIBIINX PACCTOSHUSX MO IDIOIIANH
KOTJIOBaHa 1 OOBEIMHSIOTCS KOJTBLIEBBIM TPYOOIIPOBOIOM, CBSI3aHHBIM C OTKAYMBAIO-
I[{UM HAOCOM, YPOBEHb I'PYHTOBBIX BOJI ITOHMXAETCS M YIEPXKMBACTCSI HIXKE YPOBHSI THA
KOTJIOBAHA IO MeHbIeir Mepe Ha 50 cM (puc. 6.20). TakuM 06pasoM, KOTJIOBAH MOXET
ITOJIIEPKMBATHCS CYXUM IS MpOBeaeHus QyHAaMEeHTHBIX pabot. OnHako HeoOXomu-
MO CJIEIUTh 33 TeM, UYTOOB!I BONONOHWXKEHE He IPUBENIO K OCATKAM COOPYKEHMsI, He
NOBJIMSIIO Ha BOAOCHAOXKEHHME M HEe TTPUBENO K H3MEHEHUSIM OKPYKAIOIIEH CPEeIbl.

KOHTPOJIBHBIE BOIMNPOCH!

1. HasosuTe MeponpusgTUs IUIS YCTAHOBICHUS HECYLIEH CITOCOOHOCTH CTPOUTEIBHOIO
TPYHTA TI€pe/i HaYaIOM CTPOUTENECTRA.

HasoruTe pazimuiuubie BUIbl TPYHTOB ¥ OIMILATE MX CBOMCTBA.

Onuimure BULB O0CTPOIKY [Uis YKPEIUICHUS KOTIIOBAHOB.

Caenaifte npeutoXxeHus! 0 YKPEIUIeHAIO OTKOCOB Ha CTCHKAX KOTIOBAHA.

. OmmmmTe pacnpenencHye NaBJieHU B rpyHTe MO, BIMSHUEM HATpy30K OT COOPY-
KeHUsl.

HaszoBure hOpMBbl, MPUYUHBL ¥ BO3MOXKXHBIC MIOCNEICTBUS PA3PYIICHUS TPYHTA.

7. OnmipTte pasnuyus MeXny OTKPHTHIM BOIOYIEpXaHeM 1 BOLONOHWKEHIIEM.

bW

Al

6.2. PyHpameHThl

DyHaMeHTbI UMEIOT 33124y 00eCeuTh YCTONUNBOCTD COOPYXEHUS U ITPEIOTBPATUTD
HepaBHOMepHBIe ocanky. DyHIaMeHTB! BOCIIpPMHUMAIOT BCE HATPY3KHU OT COOPYKeHMS
U IIEPEAIOT MX Ha IPYHT OcHOBaHus. OHY BBIIONHAIOTCS B BUE MTOCKUX QyHIaMeH-
TOR M 3ar)1y0JI€eHHBIX (DyHIAMEHTOB.



6.2. Pyndamenmot

©

6.2.1. Pasnoeudnocmu yndamenmos

NEHTOYHbLIE OYHOAMEHTbBI

Jlenrounbie QyHIAMEHTH YCTPAUBAIOTCS 1101 Ta-~
KUMHM 4aCTSIMM 30aHHI, KaK CTeHbl, KOTOpBIE HArpy-
XeHbl paBHOMEPHO (puc. 6.21). OHH UMEIOT NPSIMO-~
YIONbHOE CEYCHUE U IIPOTSKEHHL 10 InuHe. JleHTou-
HbI€ (PYHIAMEHTHI BHITIONHSIOTCS B OONbUIMHCTBE CI1y~
YyaeB M3 HeapMHpOBaHHOTO GeToHa. Kak nipasuio, oHu
OETOHUPYIOTCS IO YPOBHS 3¢MIA. ECIM OHM TOJDKHBI
BOCHPUHMMATH OTIEIIbHBIE HATPY3KM, TO TPEOYETCS 1X
apMHUpPOBATb.

JU1st HasHaYeHus pa3MepoB (PYHIAMEHTOB HApaay
C HAaTpy3KOii OT 3/IaHKS OTIPENEISIIONIIM SIBJISIETCS TaK~
xKe Hecylas criocobrnocts rpyHTa. B DIN 1054 s pas-
JIMYIHBIX BUIOB IPYHTA MPUBOLSATCS OPUCHTUPOBOYHEIE
3HAYEHMS] JOIMYCTUMOTO JaB/IeHUs Ha TpyHT (Tabs. 6.2).

BTU 3HAYCHMS NEUCTBUTENBHLl TOJIBKO TOIrAA,

QyHpaMeHT

-

Puc. 6.21. Jlentounnlit pyHna-
MEHT

1 Crena

QyHpaMeHT
KOT/Id TPYHTHL 3alMIIEeHbl OT BHIMBIBAHUS TEKyUYCii
BOJOIT, NPOTUB pasMATrYeHUsI U 3aMOpPakKMBaHMS. ;
j 3 Mogouea
KpomMme Toro, B pyHIaMeHTax HEOOXOTUMO YIUTHIBATh : [~y _romosana
h % TMoaowea
ryouHy sanenku. ITom rmyOrHOM 3anenKky MOHNMAOT o Oseia

BEJIMUMHY OT IOAOIIBEI QYyHAAMEHTa 10 AHA KOTIIOBA-
Ha (puc. 6.22).

JlaBjieHue Ha TPYHT OT COOPYKEHUM TONYYaloT U3
COOTHOLUEHYS HArpy3KU U IJIOUIAAM MONOLIBH OYH- Pue. 6.22. [nybuna 3amgenxu
IaMeHTA. $yHaMeHTOB

JlaBieHMe Ha TPYHT = Harpys3Ka/Iuiomans MoAoIlBEl
o= F/A [MH/m2].

Y1o0b1 HOIMYCTUMOE NAaBJIEHVE HAa TPYHT HE ObIIO MPEBHIIEHO, (PYHIAMEHT TOJTXEH
HMMETh COOTBETCTBYIONIYIO [UTOIIAAb TIOMoIIBbL. [TOCHeqHAs pacCUNTHIBAETCH KaK Tpe-
OyeMast IUIoNIadb ITOTOLIBHL:

Tpebyemas rwiomaab MONOIIBE = HArpy3Ka/mOImyCcTUMOE AaBACHUE HA TPYHT

ATpEG. = F/Gn()n, [MH/(MH/MZ)]

OTtcrofa cIenyeT, YTO MpY MEHBIIEM NOIYCTHMOM JABJCHUM Ha IPYHT TpeOyercs
Gosiburas Mmionanh moAOUIBLL (PYHIAMEHTOB, IPY GOJILIIEM HOITYCTUMOM JaBNEHMN —

MeHbIlaid TROTALE HOIo- Tabnuua 6.2. JonycTMMeble fgaBneHns Ha rpyHT 8 MH/M?

e CBszaHHBIEe MPYHTEI ot 0,09 o 0,4
Harpy3Ka, KoTopaslucpe= TpyHTbI CO CMEILaHHOW 38PHUCTOCTBIO or 0,15 oo 0,5

Aaeres Ha (i)YH)laMeHT, pac- HecBAsaHHEBIE rPyHTEI (COOPYXKEHUE HE HyBCTBU-

TIpeaesiseTCs! C INoA0LUBLI CTE~ TefbHO K 0CaaKkam) 010,2000,7

HBIHa [oHoLIBY dyHiaMenTa. | k& or 1,010 4,0
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Beicora (pyHnaMenTa npy JIEHTOYHBIX (QyHIaMEeHTaX U3

HeapMUPOBAHHOTO OETOHA ITONIYyIAETCS U3 YABOSHHOIO

PACCTOsTHMS MEXIY TPaHUIIEH CTeHbl Ha (pyHIaMeHTe

gﬁ:ﬁ: - U BHEIIHUM 0Ope30M (pyHIaMeHTa. BTO pacCTOSTHUE
4 a

/ HaspIBaeTCs 00pe3oM pyHaaMeHTa e. [Ipu aToM MCXo-

JIAT U3 TOTO, YTO CTOSNIAs Ha GyHAAMEHTE CTEHa MPo-
- XOIUT IO HEHTPAIbHOM OCH (PYHIAMEHTA 1 HATPY3Ka
pacupenesnseTcsi Ha MofomiBy ¢hyHOaMeHTa noj YIiIoM
63,5° (puc. 6.23).

T oo
: {faMenTa
d:ymﬂg:at«a ' BricoTa ynnameHTa i > 2 - 00pe3 GyHIaMEHTa e.

CrpoKTeNbHBI
TpYyHT

Bricota (pyHIaMEHTa IIPY HEKOTOPEIX OOCTOATE b~
Puc. 6.23. ITepenaya u pacupe- ¢rBax HOJDKHA OBITH BBIILIE, YEM ITO CTATUYECKU HEOO-
AeTenue HapyaKu XOIVIMO, HAIIPMMED [UlSl TOT'O, YTOBE! OCTUIHYTh CIIO-
©B HUXe TNYOMHBI npoMep3adus. Takxke U mypuHa

! 1
b Fc <
W\Q ' Eg;ﬁgﬁ‘;’;g’,‘m“g f ¢dyHIaMeHTa 3aBUCUT, HAIIPUMEP, OT TOJLIMHBI CTEHBI
=y ]
S :
i
1

t_gg,{'g;;;ﬂ"w WM OT WUMPUHBI KOBIA TPaHUICHHOro 3KCKaBaTopa.
-é;L i gy“mﬁa‘;‘ggﬂﬁ Ipu BuICOKKX DyHTAMEHTAX MOKHO COKOHOMUTE CTPO-
WUTEIbHBI MAaTepHall ¢ IIOMOIBIO IIPUIAHMS CEYEHHMIO
k2 e (¢yHIaMeHTa CTYTIIEHYaTOM Wik CKOIIEHHON (Tparerie-
Fundarmentsohle 4 umpanpHoit) GopMmer. OnHako cryneH4Yatast popMa Tpe-
OyeT NOBHILIEHHOIO pacxola onatyoKu (puc. 6.24).

Pasmepst pyHIaMEHTOB B IPOCTHIX COOPYKEHMIX
MOXKHO MOJIYYNTD U3 pabouux ueprexeii. [1pu GosbLmx
COOPYKEHMSIX MM JIJ151 OYHIAMEHTOB, KOTOPbIE UMEIOT PasMYHOE MOJIOXEHME 10 BhI-
COTE, HCOOXOIMM CIIeNMATLHEBIN yepTex pyHnamenTos. Ha miane GpyHIaMeHTOB 1300-
paxaiorcst Bce QyHIaMEHThI C HIDKHUMY YaCTSAMM CT€H, CTOSIIUX Ha HUX.

@yHIaMeHTHl pa3OMBAIOTCS Ha JHE KOTIIOBAHA C [TOMOILLIO ITHYPOBLIX OTPAXIIE-
Huii. TpaHieu g GyHIaMEeHTOB OTPBIBAIOTCS BPYYHYIO MM MAITMHHLIM CIIOCOOOM.
Tlpy aTOM CTEHKU (PYyHIAMEHTOB TOJDKHBI OBITh BEPTUKAILHBI, & IOI0IUBA (PyHIaAMEH-
Ta — rOpU3OHTAIBbHA. Eciu monoinsa GpyHIaMeHTa paciioiaraeTcs: Ha TOM Xe YPOBHE,
YTO 1 ITOAOLIBA KOTJIOBaHA, TO (DYHIAMEHTHI JIOJDKHBL BO3BOJUTECS B OTTallyOKe. ApMU-
poBaHHbIE (DYHIAMEHTH! B (DyBIAMEHTHBIX TPAHIIESIX TAKKE HEOOXONMMO YCTpanBaTh
B onanyOke, 9ToObI obeceunTs TPpeOyeMblil 3aUIUTHEIA citoi OeToHa. Kpome Toro, mis
YKJIQIKX apMaTypsl ol yHIaMEeHTaAMY JIOJKEH YCTPAUBAThC TaK Ha3hEIBAEMOM ULIC-
TBI CJI0¥ (apMaTypa DOJIKHA YKIaIKBaThCHA Ha CIIeHUalbHbIE MOACTABKY U3 IJIacT-
Macchl WK APYroro Marepuaa).

DynaMeHTHBIE TPaHIIer AOJDKHBI HMETh YeTKUE Kpas M ObITh BEPTUKAIEHBIMH.
HoastoMy neHTOYHBIe GYHIAMEHTH Ha IUIOMAAKE C YKIOHOM JIOJDKHEI OBITh CTYTIEH-
yaTbiMU. CTYTIEHHM JOJIKHBI PACITONATATHCS TAKMM 00pasoM, yToOH MonoInsa (yH/Ia-
MEHTOB BCEr[d pacnoiaraiach HUXKE [ITyOMHBl TIpOMep3aHUs IPyHTa Ha DIyOuHE OT
0,80 no 1,20 M. ®yHnaMeHTH! IO BTOPOCTEIIEHHBIE TOCTPOMKU VI YaCTU 3MaHMiA,
KaK, HATIPUMEP, rapaXxu, KpbUIbila WX JIECTHULBI B IIOABAJ, AOJKHBI YCTPAUBATHCS
IO TeM XK€ IPaBUJIaM.

Pnc. 6.24. Crynenyarsiit Gyu-
JaMeHT



Ecnu nonoumiBa pyHIaMEHTOB COOPYXaeMOTo
30aHMA JIEXKUT Diyoxe, yeM QyHIaMEHThl Ha COCeI-
HEM Y4aCTKe, TO 101 HUMU HEOOXOIUMO YCTPOCTBO
«yNaBJMBaOIIX»> (OMITOPHEIX) CTEHOK (puc. 6.25).
Ipy aTOM CynieCTByIOLIME DYHIaMEHThI TIOCTEITEH -
HO MONMNUPAIOTCS Ha HEOOJNBIINX yYaCTKaxX 3TUMU
NOAIOPHBIMU CTEHKAMHM U3 NOJIHOTEJIOM KaMEHHOM
KJIaIKM WM OeTOHA. YYacTKy YNaBJIUBAIOUINX CTEH
HE0OXOIMMO BO3BOIUTD 328 OMH pabouuii mpoxoa Ha
BCIO BBICOTY. Kpome Toro, GyHmaMeHTh AOJIKHBI
TNPOTHBOCTONTH JUIUTENBHOMY YBIIAXKHEHUIO M OBITH
YCTOYMBEIMY TIPOTHB arpeCCUBHBIX BOIL.

TOYEYHbLIE ®YHOAMEHTHI

[Tpu ToueyHOM HArpy3Ke OCHOBAHMS, HAT[PUMEDP
OT KOJIOHH M CTONOOB M3 XeJIe300€TOHA, KaMEHHOMN
KJI2JIKY, CTaIu MM [epeBa, YCTPAUBAIOTCH OTHENb-
HO ctrosiiuMe QyHnaMeHThl. [Ipu 9TOM pasimyaroT
(PyHIaMEHTHI U3 ONOKOB, CTYNEHYATHIE Y OTKOCHHIE
(GYHIAMEHTH, IUTUTHBIE QYHIAMEHTDI, & TAKXKE QyH-
JaMEeHTHI CTAKaHHOro THIa (puc. 6.26).

OYHIAMEHTH K3 BJIOKOB uacro nmpume-
HSIOTCS IIPU CTPOMTENBCTBE XUNBIX 30aHMM, KaK,
HalpuMep, MoJ, CTOMKaMH OaJKOHOB MU IOI Ka-

Crapoit hyHaameHT

= R

Soa il

@ |ia
==

o
a_| Y4acTk ynasnusalomux
1,25 CTeHoK

Cywecrsyioujee
Tanauue

Mpoextypyenoe
3fjaHue

Ynagnusaio-
L{as CTeHKA

pmm e ———— e ——

Paspes

Puc. 6.25. Ynapnmupayorias 11om-
[OPHAs CTEHKa

MUHaMU, a TAKXE IIPH CTPOUTENLCTBE
CaIOBBLIX COOPYKEHMIM, HAIPUMEp I1ep-
royi. Ecnu otnenpHbie 6oJblnne Ha-
IPpy3KU TPeOYIOT GONbILUEH IIOIALN
nonoImBH QyHAAMEeHTa, TO JJIsi 3HAYU-
TENbHON 3KOHOMMHM O€TOHA MOXHO
NPUMEHSATh CTYIIEHYATHIE MM OTKOC-
HbIE (PyHIAMEHTHI. YTOJI pacipeaeiie-
HUS Harpysku 63,5° B Takux bynna-
MEHTaX MOXET ObITh OCOOEHHO XOPOIIIO
BocIipou3BeneH. [To mpuUMHe CIOXHO-
CTU oNnaJyOKU CTyrneHuaTee (hyHIa-

1

Brioykeii dyrpaveHT

CryneHuatsin
hyHaaMeHT

MCHTBI IPUMMCHAIOTCA MCHBIIIC.

INIMTHHE ®YHAAMEHTHI siB-
JISIOTCSi ODHUM M3 9KOHOMUYHBIX BUIOB
byHIaMEHTOB IIPH OOJIBIIMX COCPENOTO-
YEHHBIX HAarpyskax, Kak, HallpuMep,
nojg KkonoHHaMU. V3-3a2 Hebonpoi
TOJNIMHBI TIUTHI 3TH QYHIaMEHTEL He-
00X0IMO apMHUPOBATh KaK IPOTHUB pa3-

&

nmubnz dyHnamerT
3

QyHpameHT
CTaKaHHOMo TUNa

Puc. 6.26. Tovyeuninie hbyHIaAMERTE
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Kpaesoih yaen R | PpyUICHMS IUJIUTHL 32 NMPENEJiaMu yIia
pacnpeneneHUsT Harpy3ku, KOTOPHIA B
9TOM CJIyYyae MpUHUMACTCS paBHBIM 45°,
TaK U IIPOTHUB MPOJABIMBAHUS ILJIATHI
CTOSILIEN HA HEW KOJIOHHOM.

OtnenbHo crosimme GyHIaMeHTh
IO KOJIOHHBI B COOPHOM CTPOMTENHLCTBE
yacTo BREUTONHSIOTCH B BUne OYHIA-
MEHTOB CTAKAHHOTI'O TWUIIA
4 VIV TVITB30BBIX dyHIaMeHTOR. BTU (DyH-
JTaMEHThI — ApMHPOBAHHBIE 1 COCTONAT U3
pacnpenensronieii Harpysky GyHnaMeH-
THO# IDIUTHI, @ TAKXE apMUPOBAHHOTO
l CcTakaHa ISl 3al[EMIIEHUS KOJIOHHBI.

NIUTHHE ®YHIAMEHTHI
NIOAXOOAT B KA4eCTBe (DyHIAMCHTOB JIIsl
C11abbIX TPYHTOB UK B CJiyyae rPYHTOB
PasNMYHOTO TUIIA ITOJ] OMHUM COOPYXKe-
HueM (puc. 6.27). Ipu npuMeHeHUY B
Ka4eCcTBe OCHOBaHM QyHIaMeHTHBIX
IDIUT HAIPY3Ka OT BCErO COOPYXEHUS
pacrpenensieTcs Ha BCIo (PyHIaMEHT-
no! “n"n 704 HyIO IUIMTY ¥ TEM CaMBIM CHUXKAETCS
Puc. 6.28. OyHnamMeHT BAHHOTO THITA HapyieHue Ha rpyHT. [liuTHeie GyHaa-

MEHTH (IUTUTHL HOAOLIBBL) — 3TO IPO-
XOISILYE MO0 BCEM COOPYKEHMEM KENEe300ETOHHBIE ILIUTHI.

OYHIAMEHTHI BAHHOI'O THUIIA HeoOGx0quMMBl, KOraa MOMUMO BEpTHKAIb-
HBIX HArPY30K HeoOXOMMMO BOCIIPMHMMATH TAKXE M FOPU3OHTAIBHBIE HAIPY3KU, Ha-
MIPUMEP OT HABJeHUst BoIE! (pHc. 6.28). DTH BO3OEHCTBUSA IIEPENAIOTCS Ha 3EMITIO C TT0-
MOIIBIO (PYHIAMEHTHOM TUIUTEL M 0OpaMIISIIONINX CTeH ImoaBata. JIist 3Toro minra oc-
HOBaHMS, 00paMJIAIONINE CTEHEl ¥ BHYTPEHHME CTEHBl BAHHBI C TIOMOIIBIO apMHPOBa-
HMSs1 CBSISBIBAIOTCS B OJIHO 3aMKHYTOE TENO OCHOBAHMSL.

R

Puc. 6.27. ®ynnameHTHAs TUIMTA

Kpaesoit y3en R

b

6.2.2. Qyndamenmolr enyboK020 3000HCEHUSA

DyHIaMEHTH [yOOKOro 3aI0XeHUS HeoOX0IUMBI,
KOrIa COOpYyXEHUE AOJIKHO CTPOMTHCS Ha BOLOCONED-
KAIMX M OONOTHCTHIX rpyHTax. [1pM 3TOM npobuBaioT
c1ab0 HECYIIUE CIOM TPYHTA N0 HUKEIEKAIIUX IPYH-
TOB ¢ OONBINEH HECYLIEH CIIOCOOHOCTPIO, Ha KOTOPBIE
VK€ MOXHO OIUPATh CoopykeHue. Pasnuuaror cronb-
yarple (pyHnaMeHThl, cBaiiHble (GPyHIaMeHTH U dyHna-
Puic. 6.29. CronGuarniii dysaa- MEHTB! B BUIE OIYCKHBIX KOJIOLUEB WIN (QYHIAMEHTEI
MEHT CKAToOro BO3IYXa.




C nomotnpio CTOJNBYATBIX ®YHIAAMEHTOB
YCTPauBaIOTCsl OIOPH IO YINB CTEH U IIepeceUcHUs
cteH (puc. 6.29). CreHpbl, iexalyue MeX1y HUMH, MO-
TYT ONMUPATHCS HA JIEXKAINKME HA 3THX CTOJ0AX XKene30-
oeroHubie Oankn. CTonbbl genawTcs U3 6eToOHa UIH
XKeNne300eToHaA.

B CBAMHBIX ®VYHJIAMEHTAX cBau, Kak
TPaBUIIO, NOrpyXaloTcs B 36MJII0 HA TAKYIO IyOWHY,
4TOOK OHM MOIJIU NEPEnaTh HArpy3Ky Ha Hecyinue
cliou TpyHTa (cBau — cToiikn). Ecnu cTpOouTeNbHBIH
IPYHT COCTOUT TOJIBKO U3 MATKUX CIOEB, TO HATPY3KHU
OT COOPYXEHUSI MOTYT TTEPENABATHCS HA IPYHT TOJIHKO
33 CHET TPEHUs MEX]Iy ITOBEPXHOCTSIMU CBau U TPYH-
TOM (CBau TPEHUS WM BUCsure cBan). [is cBaiiHbIX
(pyHIaMEHTOB IPUMEHSIOT CBAU U3 MOHOJIMTHOTO O¢-
TOHA WU APEABAPUTEHPHO M3rOTOBJIECHHBIE CBAU
(puc. 6.30).

Cpau U3 MOHONUTHOIO GETOHA, KOTOPKLIC HA3BIBA-
JOT TaKKe OypoHaOMBHBIMU CBassMU, OETOHUPYIOTCSI B
rpyHte. [lpu 3ToM OypsiTCs CKBaXWHBI JIMAMETPOM JI0
2,5 M u rnyounoit no 50 M. Tlpu HenocTaTodHO NpoOU-
HBIX BUIAX TPYHTOR JI51 yKPEIUIEHUS B CKBAXUHY yCTa-
HaBJIUBAIOTCS CTAILHEIE TPYOB!, KOTOPBIC [Py OCTOHU-
POBaHUU MOCTENEHHO BHITAIUBAIOTCS U3 CKBAKMHBL.
MononuTHEIE OETOHHBIE CBaV MOL'YT OBITh apMUPOBaH-

6.2. Pyndamenmot 3\\)

Caast Tpehus,
WNW BUCRYUAR

Ceas-CToika

Puc. 6.30. Craitnpiit hyHgaMeHT

HBIMH U HE apMUPOBAHHBIMU.
TpenBapuTenbHO U3TOTOBICHHEBIC CBAM 33~
6yBalOTCs, NOTPYXKAOTCS BUOPAIIHOHHEBIM Me-
TOJIOM UJTU BUOPALMOHHO-TUAPABINYECKUM
METO/IOM WJIX BCTABJIAIOTCS B HIOATOTOBICHHYIO
OypoBy10 ckBaxkrHy. OHU MOryT OBITH U3 IEpPe-
Ba, CTAJIN, XKeJ1e300€TOHA MK IPEABAPUTEIIHHO
HAaNPsDKEHHOro Xxene3zoberona. 2Kene3zo6eToH-
HBIC IIPEABAPUTEIILHO U3rOTOBICHHEIE CBAU

o3 gns
CKaToro

sospyxa ([ k=
3:‘ Pz

TecrHmnas Gawws

5=— Bxog

MnockoCTh
YCTaHOBKV

4

CTakKaH

BeroHHan
BOPOHKa

NANNNNN

[{liwza

MOTYT OBITh KPYIVIOro, KBaIpaTHOIO, MPSIMO-
YTONBHOTO Y IBYTABPOBOTO CEUCHHS.

i
4
1

MnockoCcTL
B ciysac ®YIAMEHTOB CXATOT'O | ! G Bogsasn Orcocwa ; Ll
BO3AYX

BO3AYXA vm OIIYCKHBIX KOJOALEB

Pabovee
NPOCTRaHCTEO

nywka

¢yHIaMeEHT OeTOHKUPYETCsI Ha IUIOLIANKE B BUE
OTKPBITOTO CHU3Y 00beMa B BUIE SI[MKA WU

Puc. 6.31. OnyckHolM Xoonert

crakana (puc. 6.31). JInst norpykeHusi TaKoro KoJyoziia rpyHT 10, HUM BhIHAMAETCS
WM BBIMBEIBaeTcsl. YTOOBI NIPeNOTBpaTUTh IIPOHUKHOBEHHE BOMIBI, BHYTPH SILIUKA CO-
3[aeTCs € MOMOLUBIO CXAaTOTO BO3MIyXa COOTBETCTBYIOIIEE M3ORTOYHOE JaBICHIE. DTOT
METO]1 YCTPOICTBA OCHOBaHUI MTOJIXOIUT B OCHOBHOM JUTS ITIAXTHAIX COOPYKEHWIA B IPYH-
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Tax ¢ BBICOKMMHU CIIOSAMU M4, MECKa U
Mpumep ycrpoitctea ——
333eMNSIOLEry rpaBusl. Takum 06p330M BO3BOISTCS,
CTEPKHS

HanpuMmep, HACOCHBIC CTAHLIUU 151 OT-
Ka4K¥ BOAKI WM 1IaXTHI METPO B paMKax
rpagOCTPOUTEIILHBIX MepOHpI/IHTI/Iﬁ 110
CaHMPOBAHUIO U pa3BUTUIO bepnuna.

LLiuHa BHIpEBHMBAHUS
noTeHMarnos

6.2.3. 3azemaenue
dynoamenmoe

——— KoHTaKTHan wiHa 3a3emnequs
yHaamenTa; caobopHbIn Koret,
BNUHOW 21,50 M

Kaxnomy 3panuio Tpebyercs 3a3emiie-
Aue. 17151 HOBOCTPOEK MPENITNCHIBACTCS
YCTPOMCTBO 3azeMiieBns (PpyHpamMeHnTa,
gm&%%@mg | KOTOpPOE 3aKJIaNkIBaeTCs B QYHAAMEHT
Fets PRAIoRN =305 JUTSL 3a1LHATHI OT KOPPO3UH.

[MaMETPOM 210 B0 3a3eMIeHUE HEOOXOIUMO yC-

%’é’%ﬂﬁ%ﬁ? TpauBaTh B QYHAAMEHTAX HAPYKHBIX
CTCH B BUJIC 3aMKHYTOTO KOJbla U3
OIIMHKOBAHHO TIOJIOCOBOH CTATH Ce-
yenueM MupUMYM 30 x 3,5 MM unu
25 x 4 MM UK U3 KPYIIoi ctanu guaMeTpoM 10 MM ¢ GETOHHBIM [MOKPHITUEM MU~
HEMYM 5 cM (puc. 6.32).

B TexHuYecKOM ITOMEIIEHNH, B KOTOPOM COCPEIOTOYCHB! BBOIH BCEX KOMMYHH-~
KaiWii, OT 3aKOJbIIOBAHHOrO 3a3€MJICHHS OJXKHA BBHIXOJIUTh HApyXy KOHTAKTHas
mHa gmuson 1,50 M (. 1, pasn. 18.2.). CBoOonHki KOHE KOHTAKTHOM IIMHBI BHI-
BOIUTCS OKOJO HAPYKHOM CTEHHI M0JIBAJIa KBEPXY U CBS3LIBAETCS C LIMHOU BhIPAB-
HHBaHUs noTeHUUaNoB. K nocienueil JOMKHEL MOAKIIOYAThC HedTpaibHEIe U 33—
LUMTHEIE TPOBOIHUKH ¥ BCE METAILTYECKHE TPYOOIIPOBOE! B 3IaHUH, TAKHE, KaK ra-
30BEI€ TPYOBI, BOJOIIPOBOIHEIC TPYOB! M TPYORI OTONNEHMS], a TAKXE IIPOBOA 3a3¢M-
JIeHHsI OT aHTEHHEI U Tenedona. MonHnesanuTa DOJDKHA ObITH TAKXe CBSI3aHa ¢
3a3zemieHueM dyHaameHTa (. 11, pasm. 18.3).

RENE
crot betora 25 o

Puc. 6.32. 3azemieHue yHmaMeHTa

KOHTPOINBHLIE BOMPOCHI

1. HasoBuTe pasmuyHEBle BHIHI IIOCKHX DYHIaMEeHTOB.

2. OOBSICHUTE IOHSITUE «IaBICHUE Ha TPYHT».

3. OOGBSICHUTE NPOILIECC MOPO3HOTO BLIYYMBaHUSI U OOOCHYiTe TpeOoBaHUE OIyCKATh
nojomBy (hyHIaMeHTa HUXE ITIyOUHBI IIPOMEpP3aHus.

4. OmunuTe pasnuyHble BUABL (PYHIaMeHTOB [yOMHHOIO THUIIA.

6.3. BopooteepeHune U3 foma U ¢ yHactka

Bce ctpourtesibHbIE IUIOMAIKN HeoOX0MMMO 000pyI0BaTh BOZOOTBEACHUEM COrTacHO
DIN 1986 «YcTpoiicTBa BOOOOTBENECHUS IS 30aHuit M y4acTKOB». CTOYHBIE BOJIEI CO-
O6upaloTcs B KaHAIM3AIIAH, OTBOAATC 0€3 yinepda [Ulsi KOHCTPYKITUH 1 OKPYXato1eH
Cpenbl ¥ OYMILAIOTCH B OUMCTHEIX COOPYKEHUSIX.



6.3. Bodoomeedenue u3 doma u ¢ yuacmea 3\)

6.3.1. Budvt eodoomeedenus

Tlo creneHn 3arpsiI3SHEHHOCTH TPSI3HYIO BOMY PasleNsiiOT Ha OBITOBYO CTOYHYIO BOMY,
NPOMBILIJIEHHYIO CTOYHYIO BOMY U ITOBEPXHOCTHYIO BOAY OT JAOXIA U cHera. I'psispas
BOJIA, CMEIIaHHAad C MMOBEPXHOCTHOM BOMOM, HA3KIBAETCS CMEIIAHHOU.

6.3.1.1. bumoeoe 6o0oomeedenue

BriTOBOE BOIOOTBEIEHUE UMEET JIENIO C IPsS3HOI BOJOH OT qoManiHero xossiictea. OHa
COZEPXUT B OCHOBHOM OTXOJBI M3 BAHHEIX, KyXOHHBIX MOEK, TYaJIeTOB U [MOCTHUPOU-
Hblx. M3-32 yBeIMIMBAIOIErOCH TPUMEHEHUST XUMUIECKHX BEILIECTB 1 U3-32 BHICOKO-
ro cyrounoro norpednenus B 100—200 1 BOABI Ha 4eIOBEKA XUWIbIe 30aHus JOJXKHEI
COrJIaCHO NMPEANUCaHUsIM UMETh CUCTEMY BOAIOOTBeneHUs. JloMalnnee BOToOTBenEHIE
HamnpasJIeT CTOYHYIO BOLY B O4UCTHOE COOpyXKeHue (puc. 6.33).

6.3.1.2. Ilpomvrunennoe eodoomeedenue

[TpoMEIIIIIEHHOE BOOOTBEACHIUE UMEET JENIO C BOLOLM U3 PEMECTCHHBIX U ITPONU3BO/I-
CTBEHHBIX MPEANPUSTHIL. DTa BOA 4aCTO UMEET XMMUYECKUE 3arpsisHEHUs U BhbI-
COKYIO TeMIieparypy. HacTo B 3aBUCUMOCTH OT BUIA NPEIIIPUSITHAS B CTOYHLIC BOIbI
nonaiamT 6EH3MH, Macia U KUCAOTEL. C ImOMOII[bI0 OYUCTHRIX UK CENapaTOPHLBIX YC-
TAHOBOK, KaK, HALPUMEp, cenaparopsi 6¢H31HA U Macell, HEOOXOAUMO MpeIOTBPaTHUTh
BO3MOXHOCThH TTOHaIaHUs] TAKOTO pOJia CTOKOB B KaHaIm3aluio. TpeboBauus K Tpy-
GoI1IPOBOZIAM BOJIOOTBENEHMUSI, 4 TAKXKE K MX IIPOKJIAAKE, KOTOpas JOJKHA CTPOro CO-
OTBETCTBOBATD NPEINMUCAHUSAM, O4CHb BHICOKHU. I1py HEMTOTHOCTAX WU HeKBaIU(pM-
IIMPOBAHHON MPOKJIAAKE TPYOOITPOBOIOB IPYHTOBLIE BOIH HIIM BOIOEMBI MOLYT OBITh
3arpsisHeHb! (CM. puc. 6.33).

6‘ 3 ]3 Hoeep XHOCmHblE MNpomMbILneHHoe MNoBepxHOCTHLIE [lomauHee

BOROOTBEMEHUE BOAbL! BOpgooOTBE-
60061 B3

IToBepxHOCTHBIE BOJIHI — 3TO BOAA OT IOXK-
Js1 M CHETra, KOTopas NnpaMo noragacT Ha
TIOBEPXHOCTh, HANPUMED KPHIILK, IBOpa
WU YIULBL BTY BOAY HEOOXOIUMO CO-
Opath U NPENPOBOAUTEL B KAHAIHA3AIMUIO.
Kpowme Toro, npu BozoInpoHHLIac- Cenaparop |

MBIX TPYHTaX BO3MOXHO, YTOORI IIOBEP- Kormporeets mgge -

XHOCTHas BOJa C KPphilll ¥1 1BOPOB CHOBA Konopet| KaHanuaaum
HalnpapJisjiach B TPYHTOBBIE BOJILI YE€PE3
crieuraibHBIe QUIBTPOBANLHEIE YCT-
poO¥iCTBa [POCAaYNBaHUsl, KakK, Hanpy-
Mep, Yepes3 Ipyabl NpOCAYUBAHUS WU

3aKPBITHIE JIPEHBL. 32KPHITHIE JTPEHBI — «3arps3HsiTb BOAY — O3HA4AET NMPUHOCUTL BPEQ
MIOASIM U BCEM [PYrVM >KMBbIM CyLLECTBaM».

Yrvua

Kanan gna
TPA3HOM
BOAb!

Koxtpone-
Hbll1 KOTIO-
ney

Puc. 6.33. Buabl BomooTBeACHUST

EBponeiickasi xapTusi no Bofie (Bbigep>xka)

3TO KaHAJIkI MPOCayMBaHuy, BEAYIIE B
«Wcnonb3oBaHHas Bopa NOMKHA BO3BPALLATLHCA

APCHAXHBIC KaHABbI, B KOTOPBIX MOBEP- B BOOOEMbI B TAKOM COCTOSIHUM, KOTOPOE He

XHOCTHBIE BOMILI OTCTAUBalOTCs U [Ipoca- NnpensaTciByeT ee panbHeydlleMy UCnonb30BaHWIo

Onst O6WECTBEHHBIX W NMUYHBIX HY>XO».

YUBAIOTCS B 3eMJI0. bonee cunbHO 3ar-
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Yruya

" Ynuubbit CTOK

Kana

@ o
Kawan gns
KoHTpoRbHBE KONOABL —— IPSI3HOV BOARI
KoHtponb-
3 P 2l -+ Kanan poxae-
B, " A BOM BOAR!
he N
|- Hanan 2R
IPRIPGH HO0L
Yrvuueit
CTOK )
Puc. 6.34. PaznensHbiii MeTo
----------- ~
\\
\\
y
'
3
L |
i
1 TpyBonpoBoz B 3emne
AR AOXASEON BObI
TpyBonpoeon B 3emne
L1 TPSA3HON BOgB!

NPHAMOK
Kunoit gom

Croumbiit
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z , Crok B0 fi80pe
Karan nognioveryst C — %:(T)POC:’“HE
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ceTy ropoaa (rpAsHas Boaa) g § — Kawan nogimosesn
YriudHbii CTOK = 1 KcemnveHeson
=) &1 kananusaupm
[
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| Yo omeop_ Ny - -
LT NMBHEEON KaranisaLin
YNuuHBI KONNeKTop N

IR FPA3HON BoAbL

Iy
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Puc. 6.35. ILian BOOZOOTBENEHMS IO pasACIbHO-

My MeTOJly

PASHCHHAA NOXKICBasd BOAA C YIULL IIPU
TaKUX MCPOIIPUATHAX BCE PAaBHO OTBO-
JUTCH B KaHAJTU3AITHIO.

6.3.2. Memodut
eo0oomeedenus

B cooTBETCTBUY C OTBENEHHUEM IPS3HOM
WIH JOXIEBOU BOABI Pa3uyaioT pas-
JIENAbHBIN U CMEIUIAHHBIN METONBI BOJO-
otBepenus. Betbop meTona BopgooTBE-
JICHUSI 3aBUCHT OT YCJIOBHUII MECTHOIO
38KOHOJIATEJILCTBA 110 BOJZOOTBEACHUIO
Y COOTBETCTBYIOL[ETO MYBUIIHIIANBHO-
ro 06paszoBaHus.

6.3.2. 1. Pazdenvruiii memoo

Ecnu rps3Hasi BoZia U JOX/IEBas BOa
OTBOJISITCS pa3NieNIbHO, TO B 3TOM CJlyyae
TOBOpAT O pazneibHoM Mmetozne. [lpu
3TOM Ipsi3Hasi BOJIA JOJKHA OUUILATHCS
B OUMCTHBIX COOPYXEHUSIX. TeM caMbiM
obecrieyuBaeTcs 0oJsiee paBHOMEpHas
Harpy3Ka Ha OYMCTHRIE COOPYKCHUS U
Ha KaHaJM3aIMOHHEIE CUCTEMEI IPsi3-
Hoi BozibI. JloxneBast Boja OTBOAUTCS B
Onuxxaliue CTOYHBIE CUCTEMHBI, KaK,
HaIpuMep, B KaHaBbI, PyYbH WA 03€PO0.
s 3TOr0 METoNia BONOOTBENCHUS TPE-
OyeTcs aBa MapaJueTbHbIX, CMELLIEHHBIX
o BHICOTE KaHana (puc. 6.34).

6.3.2.2. Cmewannwiii memoo

[Ipu cMmenranHOM MeTOxE IpsizHas U
JIOXJIeBasi BOMA OTBOJUTCS IO OIHOMY
KaHaJIy Yepe3 MECTHYIO KaHaIU3alOH -
HYIO CETh B OUMCTHBIC COOPYKEHNUS U TAM
ouymMniaeTcs. Jinsg 3Toi cuCTeMBbl BOIOOT-
BENICHUSI TPEOYETCs TONbKO OIUH KaHall,
KOTOpEI, OMHAKO, IOJDKEH UMETh COOT-
BETCTBEHHO Oonbliiee ceueHue. [pu ta-
KOM METOJIE YIUYHAas IPs3b, KaK, HaIlpH-
Mep, IPOAYKTE UCTUPAHUS IUH, OTBO-
JIUTCS B OYHMCTHBIC COOPYXEHUS U Tam
ouuiaercs (puc. 6.36).
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6.3.3. Kanaauzayuonnwie
mpy6onpoeoodot

Kananusanuonssie TpYOOmpOBOIEL CO-
CTOSIT U3 Pa3IMUHbIX YaCTeH, TAKUX, KaK
TPYObl, GUTUHIU, TIEPEXONHUKY B KOH-
TPONbHEBIE ycTporicTBa. [Tpu s3TOoM B 3a-
BUCUMOCTHY OT PaCIlONIOXEHUS 1 yCTa-
HOBKY B 3IaHUHU 1 HA YYACTKE pas3uia-
0T BEHTUIUPYIOUINE TPYyOOIPOBO/ILL,
JIOXJIEBHIE BONJOCTOYHHIE TPYGOITPOBO-
JIbl, CTOSIKU, TPpyOOIIPOBOJBI B 3€MJIE U
KaHalbl NoAKmoYeHust K cetu. Kont-
PONBHBIMU YCTPONMCTBAMU SBJISIOTCS 33~
[MOPHBIC BEHTW/IM Ha TpyOax JiJ1s UX 04K~
CTKM, KOHTPOJILHBIE KONOJLIbLI BHYTPH
37IaHUs] U KOBTPONLHBIA KOJToJIe y rpa-
HUIIBI YYACTKA NpY IIEpEXone Tpyoompo-
BOJIa B 3€MJI€ K KAHATY ITONKTIOUEHUS K
cetu (1. 11, pa3n. 18.2.2).

ITpu CMEHLIAHHOM METOIE
TpYyOOITPOBOA LI TMBHEBOW KaHAIH3ALUU
W KaHalus3aluuu Ips3HON BOABl, KakK
TMPaBUJIO, OOBEIUHSIOTCS YXXE CHAPY KU
37aHUsL B TPyOOIIpOBOA B IPYHTE MeEpen
KOHTPONBHEIM KosnogneMm. OT KOHT-
POJIBHOrO KOJIOAUA OTBONSINAsiCs BOAA
VKE IMOCTYNAET B KAHA NMOAK/IIOYEHUS
K CETH 4 OTTYJA B FOPOACKYIO CETh B
BUJE CMEIIAHHOM BombI (puc. 6.37).

I[Mpu PA3JAEJIBHOM METOIE
JIOX/ICBAsl U TPsI3Hask BOIA MOTYT OTBO-
JIUTHCS TOJIHKO OTNIENIBLHO (puc. 6.35).

Ilpu mpokianke TpyGonpoBOAOB
BOLIOOTBEICHNS HEOOXONUMO YUUTHI-
BaTh TaKXe€ APEHUPOBAHUE 3HAHUS
(1. 11, pasa. 15.4.4). Tak Kkak oHO BOC-
HpUHUMAET POCcCaYyuBalOIyIOCs U CTO-
AUy BOLY, TO APEHUPYIOLIHE TPYOHI
TOJIBKO B BUJIE UCKITFOYCHUSI MOIYT ITOMi-
COEIUHSATHLCST K OOIIECTBEHHOI CeTH BO-
nooteenenus. TpyOonmpoBoakl BOIOOT-
BEIEHU A HEOOXOMMMO NPOKJIAaLIBAT HA
IyOuHe HitKe TIyOMHbBI TPOMEP3aHus.

™ —

IpsakHas BoAa —_T_

KoHTpOnbHE( Konopew|

koroely

Kauan ang_
CuersaHHoM
BOA

L D.onéeaan

BON3
ﬂ. Kanan tois_
- KoHTponbHbi! CHeiasti
B

Ynnya

YnmnuHBIR CTOK

I
- [psiaess
BOAa

N

Puc. 6.36. CMvernanHei MeTop,

Teppaca

- \

4
- wile - - -

OcHoBHo# kaHan
B IpynTe gna
LO¥EBON BOAH

OcHoBHol kaHan

Hunoit gom

O—— KoHTponbHbii

DN 125

ARA TPSI3HOI BOAB!

BopocrouHas
TpyoR

w
1
1
1

- e e e

Bogoctok
80 BOPB

Karan noaKmioyeHus_ — Kononey
K CeTV CO CMewanHol Bogolk
2!
YRmHB CTOK —h Z
]
: L,
KaHan cusiLanrbn 2 ,

B
P

CTOROB

Puc. 6.37. IInaH BogpooTBEAEHUS IO CMEIAHHO-

My MeTORY
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Tabnuua 6.3.

Yactu ycraHOBKM BOOOOTBEOEHUS

KaHan nopknio-
HeHUA K cetu

Katxan ot 061ecTBeHHOro yI4YHOro
KaHana [0 Nnepeoro KOHTPONbHOro
yCTpOICTBa Ha y4acTke

BOAOCTOYHbIE
Tpy6ri

OCHOBHOWM Tpy6onpoeop, KoTopkiA OTBOAWUT BORY

TpyGonposon K KOHTpOnsHOMy Kornopuy. OH npokna-

B rpyHTe [OLIBAETCS B 3eMne Ha y4acTke # Nog
30aHiem

Crosiku BeprtukansHeie Tpy6onpoeonsl, npo-
XopALe Yyepes OfVH Unit HECKONEKO
3TaXei, BEHTUNUPYIOTCA Yepes KpPbl-
Ly 1 OTBOOAT CTOKWU B OCHOBHO#M
Tpy6onpoeop B rpyHTe

[oxpestie BHYTpEHHME 1N HapyXHLIe BepTh-

KanbHble Tpy6bl AnA oTBEAeHus BO-
pbl C Kpbiwy, 6anKOHOB 1 NOMXWIA

BeHTURALMOH-
Hele Tpy6ornpo-
BOAb!

Tpy6onpoeopkl, KOTOPLIE BEHTUNNPY-
10T YCTPOIACTBa BOOOTEEREH!S Yepes
Kpbilly, HO HE BOCTIPUHUMAIOT CTOKM

Tabnuua 6.4. Detanu TpyGonpoeonos
Tpy6a 1 [nga qacreid Tpy6onposo-
e .I [I0B Ha NPAMONUHENHBIX
yyacrkax
PaseetBne- O Mns coepuHeHus AByX
HUe X TPy6ONpPOBOROB ORMHAKO-
: ] | ebix unu pasnuutbix Ho-
MUHaNbHBIX AaMeTpoB
Narub ﬂ [na uameHeHWs1 Hanpae-
’/ nexws Tpy6onposopoe
Nepexop- ’ Onst nameHeHuss HOMK-
HUK I=I;= HanbHOTO pruameTpa
Tpy6onposopa

Puc. 6.38. Jletanu TpyoOnpoBOIOB

Tabnuua 6.5.

MpumereHve marepuanos ans
TpybOnpoBOfAoB BOOOOTBEnEHUA

Marepuan

MNpvmeHeHne

aTtuneH

XKenesoberoH, kameH-
HOe NUTLE, TBepabin
TBX, TBeppbiii nonu-

OcHoBHble Tpy6onposopk!

B rpyHTe, Tpybonposopw! nop-
KMoHeHUA K OGLEeCTBeHHBIM
KOnnekTopam

BonokHUCTEIN LEMEHT

OcHoeHele Tpy6onpoeoab!
B IpyHTe, Tpybonpoeopsl nop-
KIMOYEHUs1, CTOAKU

BeToH

OcHoBHBIE TPYGONPOBOAL!

B rpyHTe, Tpybonpoeofs nop-
KIOYEHUA, TONBLKO ANS AOXKAe-
BOV BOfbI

IIpu sTOM TIyOMHA NMPOKIAIKU TPYO
KaHATU3alWy U3MEPSIETCSl OT ypOBHS
3EMJIM JIO BEpXa CCUCHUS TPYOhI.

6.3.1.1. Jlemanu
mpybonpoeodoe

ITpu npoxnagke OCHOBHBIX TPYOOIpPO-
BOJZIOB B IPYHTE U YYACTKOB TTOIKITIOYE-
BHS K OOILECTBEHHBIM KONNEKTOPAM
KpoMme Tpyd MCHOnb3yloTcss QUTUHIA
pasnuuHou hopmbl. MU sBisiioTCS pas-
BETBJICHUS, U3rMOHBIC KOJIEHA U Iepe-
XOIHBIC 3NIEMEHTHI (Ta0n. 6.4).

Yactu TpyGonpoBoioB ¢ My¢hTamy B
COOTBETCTBUHU C YepTEXXaMU BOIOOTBE-
JIEHUST COETUHAKOTCS B MOJIHYIO CUCTEMY
BOJIOOTBEIICHUS W3 JIOMa U C Y4YacTKa.
IIpu 3TOM ClienyeT YUUTHIBATH IPEXIE
BCEr0 HOMUHAJIBHBIE Pa3MEPhI OTPE3KOB
(DN), Tpebyempie YKITOHLI, HAIIPABIIE-
HUE YKJIOHOB, a TaAK:KE COOTBETCTBYIO-
mpe marepuanst (puc. 6.38). deranu
TPYyOOIIPOBONOB M3TrOTABIMBAIOTCS U3
KaMEHHOTO JINThS, OETOHA U Xene300e-
tona, I1BX, monuartuneHa uiyu BOJTOK-
HUCTOro 1IEMEHTA.

O01aCTU MPUMEHEHUS 3TUX MaTepH-
aJIoB B Tpy0ax BOIOOTBEACHUS U (DUTUH-
rax B 3[AHMIX U Ha yYaCTKaX OrpaHuye-
pBHL. B DIN 1986 omuo3HadHo orpenens-
I0TCS NOMYCTHMBIC O0JIaCTH MPUMEHE-
HYisl pasTUdHbIX MATEPUAIOB (Tabn. 6.5).

Buibop maTtepuanosB IUisl TpPyGonpo-
BOJIOB KaHAIM3AIIUW 3aBUCUT OT METOHA
BOIOOTBENICHUS, BCTPOUKH B 34aHUC U
MPOKTAIKY B 3€MJIE, & TAKXKE OT THAMET-
poB TpybonpososoB. Bo3BeneHue cuc-
TE€M BOMOOTBEIEHMSI U3 IOMOB U C yJac-
TKOB TIPEJCTABJISETCS HA YePTEXKaxX BO-
[OOTBeNeHUsI. JInsi 3TOro Jisl OTAC/b-
HBEIX 4aCTeil CUCTEMEBI MPUMEHSIOTCS
YCIIOBHBIE 0003Ha4YeHust (Tabi. 6.6).

Korpa nponsBoauTcs npokiagka
TpyOOIIpOBOIOB BOJOOTBEICHHS, OT-
JENbHBIE YACTU WX COMPAKOTCs BMECTE
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COrnacHo NaHHbIM 9CPTEXEN Tabnuua 6.6. OBo3Ha4HEeHUs BAXHBIX YacTei
BOMOOTBCICHUA U YKa3aHHUsAM Tpybonposonos

npennucanuii (puc. 6.39). SRR MpencTasnerve
B nnaxe B paspese
6.3-4- YCmpoﬁCmeo prﬁu l'pﬂSHOﬁ BOfHI
mpanuieu 04
'
npomal)lal mpy5 Tpy6b! [OKAEBOW BOBEL | == e i

TpybonpoBoabl BOJIOOTBEE-
HUS HEOOXOIMMO MPOKIIAIbI- Tpy6b1 cvelwaHHon Boas! ——————————
BaTh 3aIUUIIEHHBIMH OT 3a-

Jjenach Leitungs-
mepaanus. [losromy oHu fon- | Crosk (@] 2rt wie vor

XKHBI 3AYONISITECS B 36MITIO HE  [1ver o e arepvana . o PvC \IJ
B 3aBUCMMOCTY OT BUpa Tpybo- ——-9—
MEHCE HIEM Ha 0’80 Ao 1’20 L (npoBona, KaK YKasaHo BbILIE) 31z
YTtobs! 0OECNIEYUTH Oe3yIIpey- 100
- VameHeHue HOMUHANBHOrO u \L
HbIl CTOK, YKJIOH TPYOOIIPO- | guametpa 150

BOJIOB JIOJDKEH COCTARJISITH OT
1 10 2% (ta6yn. 6.7). 3uayu- | OWeTan Thy6a =1

TeAbHO OONbIIKE YKIOHE R —
BMECTE C YHAJISIEMBIMHU OTXO- | ieHus ¢ 3aMkoM 3anaxa L+ o—

JaMH1 B CTOUYHBIX BOIAX BEAYT K 3ariopHbiii SHeMeHT anst

IIOBLIEHHOMY U3HOCY CTe- | npenotepawenus obpathoro| ——{ | }— | — [ }—
ToKa fAns sopooreopa 6es

HOK TpYO ¥ K OTJIOXECHUSIM Y | dekanmit

TONOWBLI TPYOH!.

TpaHiueu 11s NpoKIaIKy TpyO B 3a-

BHCHMOCTHA OT BHA TPYHTA U MIyOUHED
HEOOXOMMO YKPEILISThH OT OOpYIIIEHUS.
IIpu 3TOM ipU BHIEMKE TPYHTA U YCTPOI-
CTBE YKPEMIAIOIUX MEPOIIPUATHIA efi- | Oweman pyba
CTBYIOT T€ X€E TpeAnucaHus 0o npeaoT-
BPAIICHUIO HECYACTHBIX CILyYaeB, KaK 1

o)

Crosik

PVC DN 100 r‘—\
— 2%

mpu OTphIBKE KOTHOBaHOB (c. 300). _— Ve DNGD A

Tpauuien g TpyO rinyOMHOI CBBIIIE el o 2%,

1,25 M HOJIXXHBI B 3aBUCMMOCTHU OT BHIa A o :PVC _—

IPYHTA OBITh CHAOXKEHE! OTKOCAMM WU/ | HOro Avametpa V= Crosk
g

VKpeIUIeHH 06CcTpoiikoil. Tonbko B yc- g

TOMYMBOM PACTHTEILHOM IPYHTE BTDAH- | ywenerve warepuana — M/ -

megx ybuuoi no 1,75 M obcTpoiikoit
MOXHO ITpeHeOpetL, €CiTU Kpail TpaHIien
YKperieH 60pToBEIM OpycOM WJIM KOT-
Jla BepxHUI Kpail KaHaBbl 10 rMyOUHBL
1,25 M umeer orkoc (puc. 6.40). Tpan- | Sawokobpartoro Toxa —“i

~

R

\¥ TpyGorposog
IPS3HOI BOAb

STZ DN 150
- 1,5%

IICH JUIS TPOKJIAAKU TPYyO IryOHHOi
cBhile 1,75 M JOIKHBI OOCTPauBaThCY.
[Ipu 3TOM PaA3IUYAIOT Cpeau KOTNOBa- Puc. 6.39. Yeprex BomooTREnEHUs ((pparMenT)
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Tabnuua 6.7. MyuHMManbHble yKnoHbl Tpy6onpo-

BOLOB BOLOOTBEAEHUs (B %)

20,60

[N

Yron otkoca

£1,75
£1.25

Yerolumeeiid
W TIOnynpoy-
HHIW CBA3aH-
HBl IPYHT

3aHHBIN
TPYHT

YoTonyu-
Bbii Wik
nonynpoY-
HbIMyICBuﬂ-

Honmenae | Oneuztwen | poxsesas sona
DN 100 2 1
DN 125 1,5 1
DN 150 1,5 1
DN 200 1 1
[—= ggw;p;)g I?V?mca 3alyTHas nonoca

6e3 Harpyaku £
w
Al

Puc. 6.40. YkperuieHue KpaeB TpaHilei 1151 ipo-
KJIaJKU Tpy® KaHaIu3alun

P

YnnotHsio-
Ll SNEMEHT

- YnnaotHsio-
1L{as MaHXeTa

OTpensHbIi 3neMeHT

OB6ctpoenyas TpaHwest

Puc. 6.42. YcrpoiicTBo 151 00CTPOMKA TpaHILIe

HOB I'OPU3OHTAIIBHYIO OOCTPOIKY Opy-
ChSIMU ¥ BEpPTUKAJIBbHYIO 0OCTpOHKY
OpyChsIMU WA KAHATBHBIMUA LUTAMU.
JU1s1 3KOHOMMU 3aTPaT IIPU CTPOU-
TENLCTBE KaHATIU3AIMOHHBIX TPaHIIEH
MPUMEHSIIOTCS NTPEABAPUTEIILHO U3TO0-
TOBJIEHHBIE OOCTPOEUHBIE 3JIEMEHTHI M3
CTaJu, KOTOPhIE YCTAHABIIMBAKOTCS B Ka-
HaBHI C TOMOILIBI0 9KCKABATOpa MU MO~
OUNBHOro KpaHa. DTU OGCTPOCUHBIC
3JIEMEHTHI COCTOSIT U3 JIBYX HEIMOIBUX-
HO WIK C BOSMOXHOCTBIO ITEPECTaHOBKH
3aKpemIeHHBIX 00KOBBIX yacTteil. OHu
NEPECTaBNSIOTCS BCE 3a OTPHIBKOU
KaHaBbl 1 MPOKJIANKO#H TpyO (puc. 6.42).
B TpaHIesx JOKHO ORITh obeciie-
YeHO HOCTAaTOYHO IMHUpOKoe pabouee
npoctpancTBo. [1pu 3roM paGouee npo-
CTPaHCTBO JOJLKHO UMETh OAMHAKOBYIO
IMAPUHY ¢ 00EUX CTOPOH TPYOhI U IO3TO-
MY JONXHO COCTaBIISTH MOJIOBUHY 00-
LUEY IMMPUHBI ¢ KAXKIOH CTOPOHEI.
OnpeneneHUe MUHUMATBHON KU~
PMHBI TPAHIIIEU, C OMTHOU CTOPOHEL, 3a-
BUCUT OT AUaMeTpa TpyOrl U MUHU-
MaJbHOTO paboyero MpPoOCTPaHCTBA
MEXY TPYOOH 1 CTEHKOU TpaHIIEH WU
obcrpoiikoii (Tabn. 6.8).
C npyroli CTOpOHEI, INMPUHA TPaH-
ey 6e3 yuera guaMeTpa TpyObl 3aBUCUT
OT Tpebyemoli ee TyouHb! (Tads. 6.9).

6.3.5. Ilpoxaadrxa mpy6

Tpyo®! 15 OCHOBHEIX TPYOOIIPOBOIOB
B IPYHTE U JIJIs KAHAIOB [MOAKITIOYEHUS]
K 001ell cucTeMe KaHamu3auu, Kak
npasuio, seinonausaoTed us [IBX, xa-
MEHHOTO NUThsl WM 0eTona. OHU CO-
CIMHAIOTCS Mexay coboii mydramu,

mpuydeM B MyGhThI WK HA BCTaBJIsieMble TPYOBI BCTaBJISIIOTCS YIUIOTHSIOUIME 2JIEMEH-
TH U3 CUHTETUYECKOTO MaTtepuana. beamydTOBEIe TpyOB! COCTUHSIOTCS YIUIOTHSIO-
UMy Markeramu (puc. 6.41).

KananmmzauroHHbIe TPYOH! MPOKIAABIBAIOT MO JHY KaHABBI Ha MOAYITKE U3 MecKa
¢ rpaBueM. [lpu 3toMm cienyer crenuTh 3a TeM, 9YTo0B My()TOBEIE TPYOR! YKIIaabIBa-
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Uch MyQTamu MpOTUB TEHCHUS Tabnuua 6.8. MuHMMansHas WypuHa TpaHllen B COOTHO-
BOJIbI OT YJIMYHOIO KaHana K WeHUN C gMaMeTpPoM TPYGbI

noMy. Bee TpyObl JODKHBL YKI1a- BHewWwHmiA prametp MuHvmMansHas wyprHa Tpaxien b (m)

JABIBATBCA ¢ OJWMHAKOBBLIM YKIIO- T |g1IElMK)Onouua OberpoerHas HeobctpoeHHas TpaHes

HOM B 2% (1:50) mng toro, 4TO- e B >60° B <e0°
OBl obecrneyuTh 0e3ynpeyuHb i
CTOK OTBOIUMOI Bogkl. Tpybo- - I
NPOBOI MOXET BXOAUTDH B IPYIOi | s | b
TpyOONPOBOJl TONBKO OOJILINEro \ : £ o)
JUaAMETPa C MOMOLLBIO TIEPEeXOyi- i D ﬁ D A
HuKa. MaMeneHue HanpapiaeHus i 6 i )
U COEIMHEHUE TPYOOTIPOBOAOB

<0,225 D +0,40 D+0,40

MOTYT NPOU3BOJIHUTHCS TOJIBKO C
noMoLbo GUTUHroB. OTBETBIE- | 0,225<D<0,350 | D+0,50 D +0,50 D+0,40
HHS MOTYT ITPOUCXOIUTH TOJNBKO
noj yrnoMm He Oonee 45°; gBoii-
HEI€ OTBETBJICHUS] HEZOMYCTUMEL.
HNamenenus HampasieHus MOTYT | > 1200 D+1,00 D+1,00 D+0,40
MPOU3BOINATLCS C IIOMOIIBK) 3JIe-

0,350 < D< 0,700 D+ 0,70 D+ 0,70 D+ 0,40

0,700 < D< 1,200 D+ 0,85 D+0,85 D +0,40

MEHTOB 3aKpyrienus nox yrimamu 15, 30 mwmm 45°. Tabnuua 6.9. MurumansHas wupuHa
3akpyrneans Ha 90° ZonyCTHMBI TONTBKO B CIIy4ae | TPaHwWwen OTHOCUTENBbHO ee ryOuHb
epexoza OT CTOSKOB K TPY0aM B 3eMJ1c. Tny6una Tparwew o | MunumanbHas
(m) WwwpyHa TpaHweu (m)
KapanuzarumoHHbie TPYOB! IpH ITPOXOXKICHUM
<1,00 Hert ykasaHui
Yepes3 IMePEKPLITUs], CTEHBI U (PYHIAMEHTLl MOTYT
JKECTKO HE 3aKPeIUISTLCS, I TOro yTtobnl m3de- | 1.00<h<1.75 0.80
KaTh ITOJIOMOK MpU Ocaikax 3naHus. IlosTomy B 1,75 <h<4,00 0,90
TAKMX MECTAaX YCTAHABIUBAIOT 3aAIIUTHBIC TPYORI | »4,00 1,00

(byrepoBouHbIe TPYOEI) C OONBINKUM BHYTPEHHUM
IrameTpoM. Ha yrpoxaempix pa3pylneHusiMU y9acTKax TpyGhi MOTyT OOMAaThIBaThLCs
MSTKUM MatepuanaMm (nedopMalMOHHBIMY MaTaMu).

6.3.6. Konmpoavnvie ycmpoiicmea

B xauecTBE KOHTPOIBHEIX YCTPOMCTB B YCTPOUCTBAX BOJOOTBEICHMUS 13 JOMOB M C yya-
CTKOB pacCMaTpUBaIOT OYUCTHBIE OTBEPCTUS I CMOTPOBBIE KOJO/LIH.

OuvicTHBIE OTBEPCTHUS — 3TO 3NIEMEHTHI TPYO, KOTOPEIE YCTPAUBAKOTCS, HAIIPUMED,
MPpY MEPEXOie OT CTOSKOB K TPy0aM B IPYHTE WU B JUIMHHBIX YYACTKAX TPYO B TPYHTE
Ha paccTogHUM OKono 40 M, npy N3MCHEHUSIX HAIIpaBIIeHUs Ha yron Oomnslie 45°, a
TaKXe Mepes; OOIIECTBEHHBIM KAHATM3ALMOHHRIM KOJUIEKTOpOM. YToOK 3TH OYMCT-
HBIE OTBEPCTHUS OBUIM JOCTYITHBI, OHM JOJIKHBI BCTPAUBAThCS B LUAXTHI, HA3KIBAEMbIC
CMOTPOBBIMH KonoaaMu. CMOTPOBBIE KOJIOALLI — 3TO COOPYKEHUS], CIIVKAIINe ITs
KOHTpOJIs TpyGonpoBogoB BomooTeeaenust. OHU YCTPAUBAIOTCS B MECTAX U3MEHEHUIA
HAaIIPaBJIEHM, & TAKXE MPU NPEOAONEHUI GONBIINUX pa3HUL, BBICOT.

Kononunpl momkHbl 66T MMPOYHBIMA U YCTOWUMBBIMU U JOJIKHBI 3aKPHIBATHCS
KpPBILIKaMu — JiiokaMu. 1axTei ¢ 3aKpHITEIM HPOXOXACHUEM TPYO JOJIKHEL OBIThH T~
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pouzonupoBanbl. [11axThl ¢ OTKPHITHIMU JIOTKAMU JIOJKHBl UMETh KPBILUIKK U BEHTU-
JSAUOHHEIE oTBepcTUst. Ilpy ycTaHOBKaxX BODOOTBEACHMS Pa3nebHOTO THIIA Heo0X0-
JUMO YCTpauBaTh Pa3AeibHEIE CMOTPOBHIE KOJOAUE. OUUCTHBIC TPYOBI UM OTKPBI-
TBIC JIOTKU 31ECh HE JOJIKHBI PaciiojiaraThbCs B omHOM obweM konomue. Konoame! ¢
JIOCTYTIOM MOI'YyT UMETh KPYIioe, NpSMOYTroNbHOE Wi KBaapaTHoe ceueHne. CeueHue
KONoJ1a 3aBUCUT OT ero TITyOHMHEI.

Konomup rnyounoii no 0,80 M umerot ceyenune MmuuumMym 0,60 x 0,80 M u He Tpe-
OYIOT YCTPOMCTBA CTPEMSIHOK WK APYrux mpucnocoonenuit ang gocryna. [Haxte
OonpLIe rnyOUHB UMEIOT MUHUMAaNbHLIN AuaMeTp, pasHbii 1,00 M, WM MUHHMANb-
Hoe ceuenne 0,90 x 0,90 m mm 0,80 x 1,00 M. 3nech BEOOXOANMO YCTPOMCTBO JIeCT-
HUYHBIX CKOO Yepes Kaxbie 25 cm. IlaxTe rny6xe 1,60 M MOTYT IMETh YMEHBILIAIO-
LUICS KBEpXY nUaMeTp cedenus. YacTo cMOTPOBBHIE KOJNOALBI AENA0TCS U3 COOPHBIX
oeroHHbIx memenToB o DIN 4034 (puc. 6.43). OHu COCTOAT B3 HUXXHEU YaCTH KO-
JIONTIA C IPOTOYHBIM KAHAJIOM, ITAXTHEIX KOJIELI, BEPXHETO OIIOPHOIO KONbIA U KPHIIII-
K# maxtel. Konbla ycTanaBanMBaioTcest Ha pactBop rpymiiel I umu crabxaiores yn-
JIOTHSIIOIMMH TIPOKJIAA0YHBIMU KOblaMu. Kphirika jiroka qoJKHa COOTBETCTBOBATh
CYILECTRYIONIUM TPAHCIIOPTHLIM HArpy3KaM.

TpoTok B HMXKHEH YaCTH 1IAXTHI JOJKEH OBITH OPTaHW30BaH B BUAE JIOTKA Ta-
KUM 06Gpa3oM, 4TOOBI CTOKK HE MOTJIM PACIpPOCTPaHATHC 3a €ro Ipenensl. BHyTpu
3MaHW KONOAIB! IOIDKHE KMETh 3aKPHITHIA POTOK. [1prcoenunnenue Tpybonposona
K KOJIOALY IOIKHO OBITh IMAPHUPHBIM, YTOOH BO3MOXHEIE OCaIKW 1 nedopMaliiu
IAXThi MOMIY BOCIIPUHUMATHCS TPYOOITPOBOAaMH O€3 HOBPEXACHUN. BTO JIOCTUTa-
€TCs1 YCTAHOBKOU My(®T HENOCPEACTBEHHO TIepe/l BXOIOM U ITOCNE BBIXOa TPyOr! U3
KOJIO[II1A WK C TIOMOLILIO YCTAHOBKU CTIENUATBHBIX IIAPHUPHBIX 3JIEMEHTOB.

—— T ——— 6.3.7. Obpamnas 3acoinka
rkonbw mpanueii Kanau3auuu

] - LY F -
i o= i L T N "

Ilepen obpatrHOl 3achHITKOiT TpaHIen
TpyOGOMPOBOIL IOJKEH OBITH YJIOXEH HA
Komycwaxmsi | crieuiMaJbHYIO HOAYIIKY TOYHO 110 MEC-
Ty NPOKIAIKU. [{71 3TOTO B TPAHIIIEIO
Céoprbie 3achiNaeTCsl NONXONSAIUMN TPYHT WU
= KPYITHBIN NIECOK C JMaMETPOM TpaHyIl

TopnosuHa

Hi
|, 4acTs waxtell, /i, LaxTHbie konsLa HAXTH

-g' 1o 22 mm ciostmu oT 10 mo 15 em Ton-

§ 2 ree muBoi. C moMOLIBbIO PABHOMEPHOTO

g Otipusi TpaMOOBaHYsI c 00EUX CTOPOH TPYObI OH

% &’;"&VM’&E&O YIUIOTHSETCS TaK, YTOOk TpyOa HE MOT-
g nuTes) Jla CMelaThes.

] ke 3anonHeHUe TAKUMH CIIOSIMH TIPO-

HOAMeHT- JOJDKAETCsl MPUMEPHO JI0 TEX IOp, ITOKa

Has nmTa .
He oOpa3syetcs cnoif okono 30 cm Hax

BEPXOM TPyOH. Ha 310l BRICOTE MOXHO

Puc. 6.43. CMmotpoBoit Konozien k3 cOopHEIX Ge- MPOU3BOAUTE MCXaHWYCCKOC YIIJIOTHE-
TOHHBIX 3JIEMEH