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KapTta conmep:XuT OpraHuU3alIOHHO-TEXHOJIOTHYECKUE U TEXHUUYECKUE PEIICHUS IO
3JIEKTPONPOrPEeBy MOHOJMTHBIX KOHCTPYKIMI HarpeBaTeIbHbIMH NPOBOAAMH, NPHMEHEHHE
KOTOPBIX NP MPOU3BOACTBE MOHOJIUTHBIX O€TOHHBIX U KeJIe300eTOHHBIX pabOT MpH OTPHLIA-
TENIbHBIX TEMIIEPATyPax BO3AyXa AOJIKHO CHOCOOCTBOBATH YCKOPEHHUIO PaboT, CHIDKEHUIO 3a-
TpaT TPy[a U MOBBIIIEHHUIO KA4€CTBA BO3BOAUMBIX KOHCTPYKLUI B 3UMHUX Y CJIOBUSX.

B TexHOMOrMUecKoM KapTe NMpUBECACHBI obnactb MPUMEHCHUA, OpraHu3anys U TEXHO-
JIOTHsI BBINOJMHEHUsT padboT, TpeOOBaHMs K Ka4eCTBY U IpHEMKe paboT, KaJbKyJLSILUS 3aTpaT
Tpyna, rpad¥K MPOM3BOACTBA PaboT, MOTPeOHOCTh B MaTEPHAIbHO-TEXHHYECKUX Pecypcax,
petnenust Mo 6€30MaCHOCTH M OXpaHe TPYAa H TEXHUKO-3KOHOMHWYECKHE TTOKa3aTeNH.

Hcxonuble TaHHBIE H KOHCTPYKTHBHBIC PEIICHIs, IPUMEHHUTENFHO K KOTOPBEIM pa3pa-
Gorana kapra, mpuHATHL ¢ yieToM Tpebosanuii CHull, a Takxke ycinoBuii U 0coOOEHHOCTEH,
XapaKTEPHBIX IJIs1 CTPOUTENLCTBA B I'. MOCKBe.

TexHonornyeckas KapTa NpefHa3HAa4ueHa JJIs MHXEHEPHO-TEXHHYECKUX PabOTHHKOB
CTPOUTENIbHBIX M NPOSKTHBIX OpraHM3alMil, a TakKe NpousBomuTesell padoT, MacTepoB u
6p1/1raz[1/1p013, CBA3AHHBIX C MPOU3BOACTBOM MOHOJIHUTHBIX 6eTOHHbIX u )I(CJ'I6306CTOHHI:IX
padoT IPH OTPHLATENEHBIX TEMIIEPATYPaX BO3AYXA.

TexHonornueckas xapra paspaborana B 2003 roxy TBopdeckuM kosuiektusom OAO
IKTHnpomcTpoii n orkoppextuposana B oktsiOpe 2008 r. corpynnukamu TexHHUECKOro ot-
nena OAO ITKTUnpomctpoit M .U. CtponrussiM u O.A. CaBUHO.

ABTOpBI Oy AYT NPU3HATENBHEI 32 MPEAJIOKEHHs U BO3MOXKHbIE 3aMEYaHUsI 110 COCTa-

BY U COZIE€PKAHUIO JAHHOMN KapThl.

KonTakTHbiii Tenedon/pakc: (495) 614-36-49.

E-mail: info@pkti-promstroy.ru

http://www.pkti.co.ru
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1 OBJIACTb IPUMEHEHUWSA

1.1 B coorserctauu co CHull 3.03.01-87 «Hecymue 1 orpaskAaromue KOHCTPY KLU
00acThi0 MPUMEHEHUs 3JIEKTPONPOrpeBa HArPEBATENbHBIMU MPOBOJAMHU SBIIIIOTCS MOHO-
JIUTHBIE KOJIOHHBI, GaJIKH, IPOrOHBI, CBAHbIC POCTBEPKH, IIEPEKPHITHSI C MOZY JIEM ITOBEPXHO-
ctu Mo =6 - 10", GeTOHHUPOBAHNE KOTOPBIX MOXET IPOU3BOAUTHCS NPHU MUHUMAIbHOH TeM-
nepaType Bo3ayxa no munyc 40°C.

1.2 CyIHOCTB 3JIEKTPONPOrpeBa HarpeBaTeIbHBIMI IPOBOAAMH 3aKIIIOYAETCS B IIepe-
Jlade BBIJENEHHOIO IPOBOAMH Tersla B OeTOH KOHTAKTHLIM myTeM. IIpoBoxa ¢ merajutmde-
CKOIt TOKOHeCyIeit M30JIUPOBAHHON JKHUJIOH, MMOAKIF0OYaeMble B DIEKTPUYECKYIO ceTb, pabo-
TAOT KaK HAarpeBaTeld CONPOTHBICHWS. HarpesaTenbHble NMPOBOAA 3aKIAABIBAIOTCA HEIIO-
CPEICTBEHHO B MACCUB MOHOIUTHONW KOHCTPY KI[HH.

1.3 B TexHONOrU4YeCKO# KapTe NPUBOIATCS:

— CXEMBI PacKIIaKy U ITOJKITIOYEHHS HArPEBaTENbHBIX IPOBOOB;

— yKa3aHus [0 IMOArOTOBKE KOHCTPYKUHiT K OETOHUPOBaHUIO U TPEOOBaHMS K TOTOB-
HOCTH IPEALIEeCTBYIOIUX PaboT M CTPOUTENBHBIX KOHCTPY KLU,

— cxeMbl opranu3annu padoueii 30HbI Ha BpeMsl IPOU3BOACTBA padoT;

— METOAbl M IOCJeN0BaTEIbHOCTh MPOU3BOACTBA PaboT, OmHMCaHHe Mpolecca pac-
KJIaZKH U MOAKJII0UEHNs] HATPEBATENbHBIX ITPOBOZIOB,

— pacdeT IUIMHBI IPOBOJIOYHBIX HArpeBaTelled B 3aBUCHMOCTH OT TEMIepaTyphl Ha-
PY2KHOTO BO3ZyXa,

— mnpodeccHOHATbHBIN U YHCIEHHO-KBATM(HUKALMOHHBIH COCTaB pabovuX;

— rpaduk BbIIOIHEHHST paOOTHI M KAJIbKYJSILKS TPYOBbIX 3aTpar;

VKa3aHMS 110 KOHTPOJIIO KA4eCTBA M IPHEMKE paboTHI,

— pelueHus Mo 0€30MAaCHOCTH U OXpPaHe TPYAQ,

— noTpebHOCTh B HEOOXOAUMBIX MaTEPHABHO-TEXHHIECKUX PECYPCax, IEKTPOTEX-
HIYEeCKOM 00OPYIOBaHHHU M 3KCILTYATAMOHHBIX MATEPHAJIAX;

— PEKOMEHAALUH TI0 YHEProcOEPEIKEHHIO;

—  TEXHHKO-3KOHOMUYECKHE ITOKA3aTEIH.

1.4 YucneHHo-kBamMpUKAMOHHBIA cOCTaB pabounx, rpaduk padoThl U KabKY JISIL{AS
TPYZOBBIX 3aTPaT, a TaKXkKe NOTPeOHOCTh B HEOOXONMMBIX PECYpPCaX OMpPEAENIEHbl C YUETOM
SJIEKTPOIPOrpeBa HAarpeBaTeNbHBIMH TPOBOAAMHM, 3aKJaJ(bIBAEMBIMH B MOHOJIMTHOE Mepe-

KpBITHE TONLHHON 200 MM, Iomanso 9x12 M.

* Mozy b MOBEPXHOCTH GETOHAPYEMO# KOHCTPYKITHH ONPEICIACTCA OTHOIIEHAEM CYMMBI ILTOLIAACH OXMAK-
JAEMBIX TIOBEPXHOCTEH KOHCTPYKITH K €€ 06BeMy H MIMEET PA3MEPHOCTH «M™»



1.5 Pacuer anexkTponporpesa KOHCTPYKLMH NMPOU3BEIEH MCXOZS M3 TeMIepaTyphl Ha-
py>kHOro Bo3ayxa MuHyc 20° C 1 ZOCTIKEHHs TPOYHOCTH MOHOJIUTHBIX KOHCTPYKIUH K KOHILYY
mporpesa He MeHee 70 % OT MPOEKTHON MPOYHOCTH MPU TEMIIEPATYPE M30TEPMUUECKOTO BbI-
nepskuBanus 50° C. Koncrpykumst onanyOku — dasepa TOMUUHONA 18 MM, rHapou3ossus —
TIOJIUSTHUIICHOBAS IIJICHKA, TCIIJIOU3OJISALIUA — MUHEPATOBATHBIE MAThI TO.]'[H.[I/IHOI‘;I 50 MMm.

1.6 Ilpu npuBsi3ke HACTOALIEH TEXHONIOTUYECKON KapThl K KOHKPETHOU KOHCTPYKLIH
U YCJIOBUSIM CTPOHUTEJIBCTBA KOPPEKTHPYIOTCS O0OBEMbI paboT, KaJbKyJSILHS TPYHOBBIX 3a-

Tpart, NOTPEOHOCTb B MATEPHABHO-TEXHUYECKHX PECypcax U SJIEKTPUIECKHE napaMeTphbl.

2 OPTAHM3ANUA U TEXHOJIOI'YA BBITIOJTHEHUA PABOT

2.1. TIporpe GeTOHA B MOHOJUTHOW KOHCTPYKIHH OCYINECTBISIETCS 3aKIAIKOW Ha-
IPEBaTENIbHOrO MPOBOZAA HEMIOCPEICTBEHHO B OETOHHPYEMYIO KOHCTPYKLHIO. B 3aBucumocTa
OT TEXHOJIOTMHU IPOMU3BOJCTBA PabOT HarpeBaTesbHble NPOBOZA PACKIIAALIBAIOTCSI BO BpEMs
WITH TTOCJIE BBITIOTHEHUSI apMATyPHBIX PadoT.

2.2. Jlo Hadana paboT MO 3JIEKTPONPOTrPEBY KOHCTPYKIUH BBIIONHSIOT CICAYIOINHE
MOATOTOBUTENBHBIE ONEPAIINN:

— YCTaHaBJIMBAIOT ONMANyOKy, apMaTypHbIE CETKU U KapKachl (OMyCKAETCs MpHMe-
HEHHE MHBEHTapHOM ONanyOKy pa3JINIHBIX KOHCTPYKLHI U THIIOB),

— B yPOBHE HIDKHEIl U BepXHEl apMaTyPHBIX CETOK PAaCKIaAbIBAlOT HArpeBaTeIbHbIE
TIPOBOJIA;

— OYHMINAKOT OT MyCOpa, CHEra, HaJeny onanyOKy U apMaTypy;

— Ha POBHOH IUTOINAJKE HAa PACCTOSAHMM He Oonee 25 M OT ydacTka 3JIEeKTPONporpeBa
KOHCTPYKLMM yCTaHaBIMBaIOT TpaHchopmarophyro moacranumto thna KTIT-TO-80/86Y1 wmau
npyrue Tpanchopmaropel (TMOA-50; TMO-50/10;, TMOB-63), ucnonb3yemble [Tt 3TUX Lienel,

— YCTaHaBIHBAIOT OTrPaXKAeHHE paboueil 30Hbl U MPOBOIST CHTHAIM3ALMIO U OCBe-
IIEHUE COINIACHO PUCYHKY 1;

— W3TOTaBIMBAIOT WHBEHTAPHBIC CEKIIMU IIMHOMPOBOIOB, CXeMa KOTOPBIX MOKA3aHa
HA PUCYHKE 2;

— YCTaHaBJIMBAIOT CEKLUH MHUHONPOBOJOB BIOJIb 3aXBATKH;

— mposonoM Mapku AIIP noaxirouaroT HarpesaTenbHble IPOBOAA K CEKIMAM ITHHO-
IIPOBOJIOB;

— noakmovaroT kabenem mapku KPIIT muHOMPOBOA K KOMIUIEKTHOM TpaHcdopma-

topHo# noxactanuuu KTIT TO-80/86;



—  YCTaHABJIMBAIOT [JEPEBSHHBIE HACTHJIBL, TIOKPBITbIE PE3HHOBBIMU KOBPHKAMHU, OKO-
JI0 TpaHCHOPMATOPHOI MOACTAHIIMH U PaCIPeAeSIUTENbHbIX MKa(oB;

— MOHTHPYIOT TPOTHBOMOKAPHBIA LINT C YIJIEKHCIOTHBIMH OTHETYLIUTEJSIMH, MO-
MearoT B pabodeii 30He Tabau4ku o O€30IaCHOCTH U OXpaHe TPYIa;

—  MOAKJIIOYAIOT K MUTAIOLIEN CeTH TPAHC(HOPMATOPHYIO NOACTAHLHIO U ONPOOOBAIOT
€e Ha XOJIOCTOM XOIy, a TAKXKe HPOBEPSIIOT PaboTy BPEMEHHOrO OCBEIUEHUS H CHCTEM aBTO-
MATHKH TeMIIEPATy PHOTO PEryJIMPOBAHIS,

— obecneunBaror pabouee 3BEHO HEOOXOAWMBIM HHCTPYMEHTOM, HHIMBHIY-

AJIBHBIMU CPEACTBAMMU 3aIIUTHI, TPOBOAAT HHCTPY KTAXK.
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1 — unBeHTapHas Tpex(asHas CCKLKs IMMHOPOBOAOB; 2 — MPOKEKTOP; 3 — TpaHchopMaTopHas
noactanmus KTIT TO-80/86 ¢ uHBEeHTapHBIM PacHpe ACIHTEIIBHEIM YCTPOHCTBOM; 4 — AU3ICKTPHUCCKHH
KOBPUK; 5 — HHBCHTApHOC OrpaXkACHHC paboUeii 30HBI;, 6 — CHIHAJIbHAS JTAMIIOUKA KPAaCHOTO LBETA; 7 —
TEMIEPaTyPHBIC JATUHKH

Pucynox 1 — Oprannsauus paGoueii 30HbI 3j1eKTpONIpOrpesa

2.3 OcHOBHBIMH TPeOOBaHUAMH 111 00€CMeUYeHHs HOPMAJBHOTO IPOTpeBa ¢ IIOMO-
IIbK0 HATPEBATENBHBIX MPOBOMOB, 3aKJIAAbIBAEMbIX B OETOH, SIBJISIETCS MPENOTBPALICHHE Me-
XaHHYECKHX TOBPEKACHHH H30JSLIMH MPH HABUBKE H KPEIUICHHH NPOBOAOB, MOHTaXe OIla-
JyOKkH U yKIiagke OETOHHOM CMeCH, a TakKe YCTPaHEHHe BO3MOXKHOCTH KOPOTKUX 3aMbIKAHHH
TOKOBENYLIEH JKIIBI C apMaTypoii, CTAJIbHOH OnayyOKoi M OPYTrHMH METaUTHIECKAMH 3IIe-
MeHTaMu. HarpesaTenbHbINH NPOBOA YKJIAIBIBAIOT B KOHCTPYKUHH 0€3 CHIBHOTO HATSKCHHS.
B yrnax ¢ pexymumu KpOMKaMH MOJ MPOBOAOM YCTaHABJIMBAIOT JOMOJHUTENIbHYIO H30JIsI-

1Mo U3 pydepounna unu OUTYMHUHH3UPOBAaHHON GyMaru.



1 — pasbem; 2 — aepeBsHHAs CTOHKA; 3 — GouIThL; 4 — TOKOMPOBOANI (110J10¢a 3x40 MM)

PucyHok 2 — IHBeHTapHAas CeKIHsl LUHHOMPOBOAOB (KpaiiHss CeKuusi)

Kpemnenne npoBona k apMaType MPOU3BOAAT € MOMOLIBIO CKPYTOK U3 MATKO#H BSI3AJIBHOM
MIPOBOJIOKM THaMeTpoM 1,2 MM WJIH OTpe3KaMH W30JHPOBAHHOIO TPOBOAA, INIACTMACCOBBIMU
(rxcaTopamu, CKPEIKaMH H3 CTAJIBHOI POBOJIOKH, MOJHIPOMHICHOBBIM MINIAraTOM, IIPHYEM BO
mbexaHre 0OropaHust U30JHLNH, 3aMBIKAHHSA HA MAcCy H MEePEeropaHus KOHLIOB HarpeBaTesIbHO-
ro MpoBOZa U3 OETOHA HapyXKy YCTPaHBAIOT BBIBOABI H3 MOHTAKHOTO MPOBOAA cedeHueM 2,5-4
MM’, KaK TIOKA3aHO HA PHCYHKE 3. Y3IIbI COSNMHEHHS TIATENHHO H30IHPYIOT. Ilepen Getornpo-
BAHHEM KOHCTPYKIHH IIPOBEPSIFOT METOMMETPOM OTCYTCTBHE 3aAMBIKAHUS IIUHBI HA MacCy.

2.4 luameTp, AJMHA OTpe3Ka M LIar pacKJIaAKu HarpeBaTeIbHOIO MPOBOJA B 3aBHCH-
MOCTH OT TeMIEpaTypbl HAPYKHOTO BO3AYXa M HANPS KEHUS DIEKTPHUECKOH CeTH MpUHIMA-
ercs o Tabmmre 1.

HarpeBaTenbHble MPOBOAA TMONKIIOYAIOT K MHBEHTAPHBIM CEKIHSM MIHHOMPOBOJOB,
MPHCOETUHEHHBIX C MTOMOLIBI0O MOHT)XHOTO Kabels K TpaHC(hOPMAaTOPHO# MOACTAHIUH B CO-
OTBETCTBHHU CO CXEMOH, MPEACTABJIIEHHON HA PUCYHKE 4.

2.5 Tlocne packyiaqku HarpeBaTeNbHBIX MPOBOAOB U MOAKIIOYEHUS WX K ITHHOIPOBO-
JIy HAYMHAIOT YKIIAJKY M JIEKTPOnporpeB 6€TOHHOI cMecH.

ITonroroBky u yknamky 6eTOHHOI cMeCH NPH OTPULIATENIbHBIX TEMIEPaTypax CleayeT
MPOU3BOIUTE C YUETOM CIIEAYIOMUX TpeOOBaHuii:

— CHHMMAaTb HaJlelb C MOMOIILIO Mapa WU ropsiyell Boabl He aomyckaercs. IIpu tem-
neparype Bo3ayxa Hipke munyc 10° C apMatypy auametpom Oojiee 25 MM, a TakKe apMatypy
MPOKATHBIX Npoduieil 1 KpyHbIe METAUTNYECKUE 3aKJIaJIHble NETaJU CllelyeT OTOrPeBaTh 10
MHOJIOKUTEJIbHOM TEMIMEPATYPhI. Bce BBICTYTNIAIOLINE 3aKjIaAHbIe YaCTU U BbINYCKHU OOJIKHBI

ObITh JIOTIOJTHUTEJIbHO YTCIICHBI,



— yKiaaKy OCTOHHOW CMecH ClieJlyeT BECTH HEMpepbIBHO, 0€3 IMepeBasok, CpecTBa-
MH, 00€CTIeYHBAONIMMU MHHIMATIBHOE OXJIXK/ICHHE CMECH IIPH €€ Iofade;

— Temmeparypa OSTOHHOM CMECH, YJIOKEHHO# B OnayOKy, He JOJDKHA OBITh Hike +5° C.

1- HarpeBaTe/IbHbIE TPOBOAA, 2 — MOHTa)KHBIE npoBoAa; 3 — GeToH

Pucynok 3 — Cxema BbIBOJIOB HarpeBaTe/IbHBIX POBO/IOB H3 0eTOHA

2.6 ['OpH30HTAIBHYIO TOBEPXHOCTH MEPEKPBITHS YKPHIBAIOT THIPOU3OJSIIMOHHBIM Ma-
TepraaoM (TIIEHKOMN) ¥ YKJIaJbIBAIOT MUHEPAIOBATHBIC TTUTHI TOIITMHON 50 MM.

IoaroT HampsKEHHE Ha HArpeBaTelbHbIC MPOBOIA. DIIEKTPOIPOTPEB OCYIIECTBIISET-
s Ha TIOHIDKEHHOM HANpsDKEHHU 55-95 B B COOTBETCTBUM C 2JEKTPHUYECKUMU TapaMeTpaMH,
nmpeacTaBieHHbIME B Tabumie 1. [logaua HanpspKeHHs paspemaeTces mocjie OKOHYaHus OeTo-
HHPOBaHUS, YKJIAIKH TEILUIOU3O0JISAIMN U YXO0/1a JIIOeH 3a mpeenbl orpaxaeuus. [lepen momaa-
Yel HalpsHKEHUS HEOOXO0AMMO TPOBEPHTH MPABUIILHOCTD MOAKIIOYEHHS, OCMOTPETh KOHTAK-
ThI, Kabenu u mpoBoja. Bo BpeMs nporpeBa 6eToHa He0OXOAUMO BECTH HAOJIOJICHHE 32 CO-
CTOSIHHEM KOHTAKTOB, Kabeleil, mpoBooB. B cilyuae oOHapy keHHsT HEHCTIPABHOCTH HEOOXO-

JAUMO HEMCIJICHHO OTKIIIOYUTH HAIIPAXKCHUC U YCTPAHUTH HEUCITPABHOCTD.



Taommua 1 — JeKTpHYecKHEe IapaMeTphbl IEKTPONporpesa
HarpesaT¢JibHbBIMH nponozlamn

lar packaaaku HarpeBaTEIbHOTO

MuameTp

nexTpu-

JmHa otpes-

TflrnepaTypa MIPOBOJA, MM marpesaren- | ucckoc | xamarpesa- VY nenpHag
ngf;(y};c:o igg?zeniip;; TOMBKO B YPOBHE | HOTO NPOBOJA | HATIPSLKE- | TEIBHOTO l\;gg_};:(;?
o HwkHelt cetkn  |Mapku ITHCB, | Hue, NPOBOAA, 2
C CETOK apMary- apvaTypE . B " Bt/m
JOi
1 2 3 4 5 6 7
-5 200 100 1,1 55 27 200
65 32
75 37
85 42
95 47
1,2 55 28
65 34
75 39
85 44
95 48
1.4 55 33
65 39
75 45
85 51
95 57
-10 160 80 1,1 55 27 240
65 32
75 37
85 42
95 47
1,2 55 28
65 34
75 39
85 44
95 48
14 55 33
65 39
75 45
85 51
95 57
-15 120 - 1,1 55 27 320
65 32




TIponomwkenue TabauLp! 1

1 2 3 4 5 6 7
75 37
85 42
95 47
12 55 28
65 34
75 39
85 44
95 43
14 55 33
65 39
75 45
85 51
95 57
20 100 - 1,1 55 27 400
65 32
75 37
85 42
95 47
12 55 28
65 34
75 39
85 44
95 48
1,4 55 33
65 39
75 45
85 51
95 57

2.7 KOHTpOJIb TeMIepaTypbl MporpeBaeMoro 0eToHa ClieyeT NPOU3BOIUTD TeXHHUYe-
CKUMHU TEPMOMETPAMH WA JUCTAHLIMOHHO C MOMOIIBI0O TEPMOAATINKOB, yCTAaHABINBACMBIX B
CKBaXXUHY COIJIACHO PUCYHKY 5. Umcio TOdek M3MepeHUsl TeMIIePaTyphl yCTaHABIUBACTCS B
CpeoHeM U3 pacueTa He MeHee OIHON Touku Ha 50 M’ [TOIIATH TIePEKPBITHA.

Temmepatypy OeTOHa H3MEPSIOT B MPOLIECCE M30TEPMUYECKOTO IPOrpeBa HE PEXe
4eM uepes 2 yaca. Jmst perymuposanus TemmepaTypbl GetoHa U obecrneueHus Oe3zaBapuiiHOi
PaboThI MPOBOJIOYHBIX HArpeBaTeNeil ClieyeT HCIIONb30BaTh CHCTEMBI aBTOMATHKH TEMIIEpa-

TYPHOTO KOHTPOJISI M PETYJIMPOBAHUS PEKUMOB Mporpesa (OJIOK-MPHCTaBKH K TPaHCHOpMaTo-

pam koHcTpykumu [ITHUHAOMTID).




OTpe3KH HAPEBATEILHOTO
MPOBOJA PACUETHON JUTHHBI
Tposoa ITHCB-1,2 B YPOBHE BEPXHEH U HUKHCH
APMATYPHBIX CETOK

KTII TO-80/86

e

et @ K mutaromgi cetn

12000

0CIIb
KPIIT 3x25+1x 16

} Kabemn
L KPIIT 3x50

nposox AITP
ceueHueM 4 MM

18 e 200y, ,50

MunepanoBatHeie Mathl 8 = 50 MM
OJIMITHIICHOBAA TJICHKA
ApmatypHbiii [betoH. mepekpbmria & = 200 MM
Kapkac OnanyoOka-(pasepa 6 = 18 Mm
Pucynok 4 — Cxema pacK/IaiIKH H NOAKJII0YEHHSI HATPEBATEILHOr0 NPOBOJA
MPH YIEKTPONPOrpese NepeKpbITHS

OnexTponporpeB OETOHHONH CMECH OCYLIECTBISIETCS B COOTBETCTBHHU C HIDKENPHBE-
JEeHHBIM TpadHKOM NPH CKOPOCTH HoabeMa TeMmnepaty pbl 4°C B yac.

Bo Bpems pasorpesa Temnepartypy 0eToHa H3MepSIIOT He pee 4eM depe3 1 yac.
e

A

50 N

40 \

30 \

18 N

Pazorpes  H3orepmuueckuit OcTbiBaHuE T, 4ac
mporpes J

[l 8 | 20 | 36




CkopocTb OCThIBaHMA OeTOHA MO OKOHYAHHH TEIIOBOLf oBpaGorki mis KOHCTPY K

¢ Moxyhem moBepxHOCTH 5-10 — He Oonee 5°C/4, ¢ Monyiem NoBepxHocTH cBbime 10 — He

6onee 10°C/4. Temmepatypy Hapy KHOTO BO3ZyXa 3aMEPSIOT ONHH-1Ba pasa B CyTKH, pesyib-

TaThbl 3aMePOB (PUKCHUPYIOTCA B XKy PHAJIE.
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1 — MOHONMTHAS KOHCTPYKLHS; 2 — YTCIUIUTENb; 3 — MEHAT U3 TOHKOCTCHHOM CTAIBHOM Tpy6-
KH; 4 — HHIYCTPHAIBHOC MACIIO; 5 — TEPMOJaTIHK

PucyHok 5 — YcranoBKa TepMOAATYHKA B NIPOrpeBaemoii KOHCTPYKLHH

2.8 He pesxe nByX pas B CMeHy, a B IEPBBIE TPH Yaca C Hayana oborpepa 6eToHa yepes
KaKIbIA 9ac, U3MEPSIOT CUITy TOKA M HAMPSXKEHHUE B MATAOIIEH Lienu. BusyanbHo pOBEpsIOT
OTCYTCTBHE UCKPEHHsI B MECTAX 3JIEKTPUIECKUX COCIUHEHUIL.

2.9 IIpouHocTh GeToHa OOBIYHO MPOBEPSIOT N0 (HAKTUUECKOMY TEMIIEPATYPHOMY pe-
sxkumy. ITocne pacnanyOnuBaHUS IPOYHOCTh OETOHA, UMEIOLIETO MONOKUTEIBHYIO TEMIIEPa-
TYPY, PEKOMEHAYETCS OINPENENsATh ¢ MOMOLIBI0 MOJOTKa KoHCTpykuuu HHHMoccrpos,
YJIBTPa3BYKOBBIM CIIOCOOOM YUIH BHICBEPJIMBAHHEM H HCIIBITAHHEM KEPHOB.

Habop npounocTy 6eToHa Ipu pa3iuyuHbIX TEMIEePaTypax ero BBIACPXKUBAHUS OIpe-

Jejsiercs 1o rpadukam, IPEeACTABICHHBIM Ha PUCYHKE 6.
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[ponomxuTtensaocTs TBEPJICHHS, U.

a, B — Ans GeToHa Kiacca B25 Ha nopraasauemMenTe akrusHOCTEIO 400-500;
6. r — ams GetoHa knacca B25 Ha mmakonopTiaHanemenTe axtusHocThio 300-400

TTpo IO IDKHUTENBHOCTH TBEPIEHHUS, U.

Pucynok 6 — Kpusbie Ha00opa npouHOCTH GeTOHOM npH a3 IHYHBIX
TeMIEPATyPAax ero BbIACPIKUBAHMS

2.10 Hmxe mpuBeneH mpuMep onpeneneHus Habopa mpounocTr GeTOHOM.

Ipumep: OnpesenuTh NPOYHOCTh GE€TOHA B KOHCTPYKuuu ¢ Mn=4 Ha mopTiaHmie-
meHTe Mapku 400 npu ckopocTu nonabema Temrepatypsl 10° C B wac, Temneparype u30Tep-
muueckoro nporpesa 70° C, ero npomoKUTENBHOCTH 12 4 M OCTBIBAHUM CO CKOPOCTBIO 5° C
B HacC 70 KOHeuHO# Temmeparypsl 8° C.

Pemenue:

1 Onpenenutsb BETMYKMHY OTHOCHTEIBHOM MPOYHOCTH 32 NEPUOA MOABEMA TEMIIEPATY PBI

70-10
MPOAOJDKUTENBHOCTD MOABEMA TEMIIEPATYPLI o - 64

70+10
NpU CpenHel TeMneparype — =40°C

JInst 5TOTO U3 TOUYKH «A)» COIIACHO PHCYHKY 7 MPOBOIWUM HEPIEHAUKYJAP A0 mepe-
ceueHus ¢ kpuBoii npouanocty npu 40° C (Touka «b).

BenuuuHa MPOYHOCTH 3a BpeMs MOABEMA TEMIIEPATYPHI ONpEENnseTcs MpoeKuuer
Touku «b» Ha och opauHat (Touka «By») u cocrasiuser 15 %.

OnpenesisieM TIPHUPOCT OTHOCUTESIBHOM MPOYHOCTH MPU U30TEPMUYECKOM MPOTPEBE 32
12 yacoB kak npoekumio yuactka (Touku «JI» u «K») kpusoii mpounoctu pu 70° C (oTpe3ok

«B3», aro cocTaBisgeT 46 % Rys.



OmnpernersieM IPUPOCT IPOUHOCTH OeToHa 3a 12 4acoB OCTHIBAHMS MO KPHBOH MPOYHOCTH
mpu 38° C kak mpoekipro yuactka «JKI» Ha ock opaunat. Otpesok «31» coorBercTByeT 9 % Ryg.

3a Bech UK TepMooOpaboTku 6eToH npuobperaeT npodHOCTh 15+46+9=70 % Rys.

s Kakmoro KOHKPETHOTO cocTaBa OeTOHA CTPOUTENbHON nabopaTopueil monkeH

OBITb YTOYHEH Ha ONBITHBIX 00pa3ax-Ky0ax ONTUMANbHBII PEXUM BbIISPKUBAHUSL.
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HpOI[O JDKATCIIbHOCTh TBCPACHUA, 1

PucyHox 7 — Ilpumep onpeaesieHust npoYHOCTH (eTOHA N0 rpaduKy

2.11 Temnou3onsiusi MOXKET ObITh CHSATA HE paHee TOr0O MOMEHTA, KOIJa TeMIIepary-
pa OeToHa B HAPY KHBIX CIOSIX KOHCTPYKIHU AOCTUrHeT noc 5° C U He MOo3Ke, ueM ClIon
octbiHYT 710 0° C. He nonyckats npuMep3aHust onainyOKy ¥ TEIUIO3aIUTh! K OeTOHy .

2.12 JIns npenoTBpalieHyst MOsBIEHNsI TPELIMH B KOHCTPYKLISIX Iepenas TeMrepaTyp
MEX/y OTKPBITOI OBEPXHOCTBEO OETOHA U Hapy KHBIM BO3IYXOM HE JODKEH MPEBbIIATD:

— 20° C musi MOHOJIMTHBIX KOHCTPYKLHIT C MOZyJIEeM OBEPXHOCTH 0 5;

— 30° C ni1st MOHOIUTHBIX KOHCTPYKLMI C MOZYJIEM NOBEPXHOCTH 5 U BBILIE.

B ciyuae HeBO3MOXHOCTU COOJIOEHHSI YKA3aHHBIX yCJIOBHH NOBEPXHOCTb O€TOHa
TIOCJIe pacnatyOarBaHus JOJKHA ObITh YKPBITA OPE3EHTOM, TONBIO, IUTAMHU U T.J.

2.13 Packnaqxy HarpeBaTeIbHOrO MPOBOJA B KOHCTPYKIMIO U 3JIEKTPONporpes Gero-

Ha Harpe€BaTeJbHbIMU MIPOBOAAMH BBIMIOJIHACT 3BEHO U3 4-X 4eJIOBEK COrJIACHO T216.HHU,€ 2.



Tabauna 2 — PacnpenesieHue onepauuii no MCNOJHUTENSM

Ne CocraB 3BeHa Kon.

Iepeuens pabor
/| no mpodeccHsM | d[em.

1 |9nexrpomonrep V| 1  [Iopcoemuuenus KIIT TO-80/86 x murtaromeii cetn, monu-

paspsiza CO€IMHEHIE HarpeBaTe/IbHBIX IPOBOJOB K IIHHOIPOBOAY.
2 |9nextpomontep 1II 1 PaccraHoBka IIMHOIIPOBOAOB, MOACOEAUHEHHE K HUM Ha-
paspsina IpeBaTENbHBIX IPOBOMIOB.
3 |beronmuku Il pa3-| 2  |Packiaaka HarpeBaTeNbHBIX IPOBOJOB.
psiaa. YCTpONCTBO MHAPO-TEINION3OIIALIIH.

Beronmmku 111 pa3psina packianbBalOT HarpeBaTelbHbIN IPOBOJ B yPOBHE HUXKHEN U
BepXHel apMaTyPHBIX CETOK COTJIACHO CXeMe Ha PUCYHKE 4.

OnektpoMoHTep V paspsina IPOU3BOOUT Pa3felKy KOHIOB Kabess, OACOSAUHACT €ro
k Tpanchopmartoproii mogcranunu KTIT TO - 80/86.

OnexrpomonTep 111 paspsiia paccTaBiseT CeKLMU MIMHONPOBO/A BAOJb 3aXBaTKH, COE-
IOUHSIET UX MEXKOY COOOM.

Ilocne moncoenuHeHusi kabess 3JIEKTPOMOHTEp V paspsiia HOACOEOUHSET CEeKLMU
wunonposoaa k KTIT TO-80/86, npoBoouT ee 3a3eMiieHUE U MPOU3BOAUT NPOOHOE BKIIIOYE-
HUE TPaHC(POPMATOPHOH MOACTAHLMU Ha XOJIOCTOM XOAY.

ITocne storo anextpomoHTepsl V u Il paspspoB MOACOEAMHAIOT HAarpeBaTeNbHblE
MPOBO/IA K CEKIIMAM IIMHOIPOBOA.

Iocne yxnanku 6eToHa B KOHCTPYKLIO OeroHIyku 111 pa3psanoB ycTpansaroT ruapo-
U TETUIOU30JIALIMIO BEPXHEH IIOBEPXHOCTU ITEPEKPBITHSL.

IMonaroT HampsiKEeHUE Ha HarpeBaTelbHbIE IPOBOAA.

Pasbopxa cUCTEMbI 3JIEKTPONPOrpeBa IPOH3BOAUTCS B OOPATHOM TIOPSIIKE.

2.14 PexoMeHIAUNH [0 SHEPTOCOEPEIKESHHIO.

B 1iesisix aHeprocOepexeHust pH MPOU3BOICTBE PabOT PEeKOMEH Ty €TCS:

— TpU OmpeneNeHud CPENCTB M MPOJOJDKHTENBHOCTH TPAHCIOPTHPOBAHHS GETOHHOM
CMeCH MCKIIFOYaTh BO3MOXKHOCTh OXJIAXKAEHHUs ee 0oJiee 4eM YCTAHOBJIEHO TEXHOJOTHYECKUM
PacueToM, HapyIIeHre OTHOPOIHOCTH U CHIKEHHE 3aJaHHOM MOJIBIKHOCTH Ha MECTe YKJIA/IKH,

— mpuMeHeHHe OETOHOB BO3MOMKHO DoJiee BBICOKOIT OTHOCHTENBHON MPOYHOCTH TIPH Ma-
JIOH TIPOAOJDKUTENIHOCTH MPOrpeBa (TIOPTIaHALIEMEHT, ObICTPOTBEPACIOILMI MOPTIAHALIEMEHT);

— HNPUMEHEHUEC XUMUYCCKUX z[o6a301< JJIst COKpall€Hus MPOAOJKUTEIIBHOCTU TEPMO-
00paboTku 6€TOHA U MOy YEHHUS TTOBBIIEHHON MPOYHOCTH OETOHOM Cpa3y Mocie MporpeBa,;

— MPHMEHEHHEe MaKCHMAIIbHO IOMYCTHMOM TeMmepartypbl TepMooOpaboTku OeToHa ¢

y4EeTOM HapacTaHUs MPOYHOCTH OETOHA NTPU OCTHIBAHUHY,



—  HameXHO NPOBOIHUTH TEIIOU3OJISLIMIO MOBEPXHOCTEH OeTOHa 1 onanyOxu, oABep-
TAIOIIUXCS OXJIAXKICHHUIO,

—  COOJIIOAaTh pexUM 3IIeKTPooOpaboTKy,

—  CIIEIUTH 3a KAUECTBOM M [UIOTHOCTBEO COSIMHEHNH KOHTaKTOB IIPOBOZOB U Kabener;

— HE JOIyCKaTh HAMOKAHHS TEIUIOU3OJIILIUL

2.15 TIpu mpousBoncTse paboT IO 3JIEKTPONPOTPeBy HArpeBaTENbHBIMU IIPOBOLAMH
MOHOJIUTHBIX KOHCTPYKLHI CJIeQyeT PYKOBOACTBOBATHCS IPABHIAMH IPOU3BOACTBA U IPH-
eMKH paboT COTJIacHO!

— CHull 3.03.01-87 «Hecymue 1 orpaxaarouiie KOHCTPY KLUy,

— CHuII 12-03-2001 «be3omacHOCTh Tpyna B crpoutenbctse. Yacth 1. Obwmue Tpe-
GoBaHMY;

— CHulI 12-04-2002 «be3omacHocTb Tpyaa B cTpoutenscTse. Hacth 2. CTpouTesnb-

HO€ IIPOU3BOACTBOY.

3 TPEBOBAHUSA K KAUECTBY U IPUEMKE PABOT

3.1 KoHTponb kadecTBa 3J€KTPONPOrpeBa MOHOJMUTHBIX KOHCTPYKLMI MPU OTPHLIATENb-
HBIX TeMIepaTypax BO3/yXa MPOM3BOAAT B cooTsercTBuu ¢ Tpebosanmsimu CHulIl 12-01-2004
«Opranmsars crpoutensctsa» U CHull 3.03.01-87 «Hecympe 1 orpasxaaroimye KOHCTPY KL .

3.2 TIpou3BOACTBEHHBII KOHTPONB KAUECTBa JIIEKTPOIPOTPEBa OCYILECTRIIAIOT MPOpadsl
1 MacTepa C y4acTHEM CIELHAIICTOB 3JIEKTPOTEXHUYECKUX CITy3KO CTPOMTENbHBIX OpraHH3aLHi.

3.3 IIpou3BONCTBEHHBIN KOHTPOJIb BKJIFOYAET BXOAHONW KOHTPOJIb 3JIEKTPOTEXHHIECKOrO
000pynoBaHus, SKCILUTYaTAlUOHHBIX MaTepHUaoB U OETOHHON CMECH, ONEPALOHHBIN KOHTPOJIb
OTIENbHBIX MPOM3BOACTBEHHBIX OMEPalyil U OLICHKY COOTBETCTBHS Ka4eCTBa MOHOJIMTHOW KOH-
CTPYKLHU TPEOOBAHKSIM MPOEKTA U HOPMATUBHOM JOKY MEHTALMH.

3.4 Tlpu BXOZHOM KOHTPOJIE 3JIEKTPOTEXHUUECKOT0 000PYIOBAHHUS, SKCILIYaTALIHOHHBIX
MAaTEpPHAJTIOB 1 OETOHHON CMeCH MPOBEPSIOT BHEIIHUM OCMOTPOM HX COOTBETCTBHE HOPMATHB-
HBIM U IIPOEKTHBIM TPeOOBAHISIM, a TAKXKE HAIWHYME U COEPIKAHUE TIACIIOPTOB, CEPTHPUKATOB
U APYTHX CONPOBOMMTENBHBIX JOKYMEHTOB. 10 pesysbTaTaM BXOXHOTO KOHTPOJIS JOJDKEH 3a-
NOMHATECS «JKypHan BXOOHOTO ydeTa M KOHTPOMs KadecTBa MOJIyYaeMbIX HETayel, MaTepua-
JIOB, KOHCTPYKLUiT 1 000PYAOBaHUS.

3.5 TIpu onepauroHHOM KOHTpOJIE IPOBEPSIOT COONIO/ICHIE COCTABA MOATOTOBUTENBHBIX
OIepaLyii, TEXHONOTUH HAJIa[KH 3JIEKTPOIPOrPEBArOLIero 000PYAOBAHIS U YCTPOMCTB, YKIAIKU

6eToHa B KOHCTPYKIIMEO B COOTBETCTBHE ¢ TpeOOBaHMsIMU PabOUMX YepTexel, HOpM, MPaBui U



CTaHIAPTOB, KOHTPOJIUPYIOT MPOLIECC INEKTPOIPOrpeBa, TEMIIEPATyPy, CHIY TOKa M HATIPSKEHUE
B COOTBETCTBHUH C PaCUETHLIMH JaHHBIMH.

3.6 Ilpu nposeneHnu OLIEHKU COOTBETCTBHS BBIIIOJHEHHBIX padoT MPOBEPSIOT KaYECTBO
MOHOJIUTHO KOHCTPYKLIMH B Pe3yJIbTaTe SNEKTPONPOrpeBa HarpeBaTeIbHbIMHI MPOBOAMH.

3.7 CxpbiTble palOThI HOMJIEKAT OCBUAETEILCTBOBAHUIO C COCTABIEHUEM aKTOB IIO
YCTaHOBJIEHHOH (opme. 3ampernaercs BbIIOIHEHUE IOCHENYIOUMX paboT MpU OTCYTCTBHH
aKTOB OCBHAETEIbCTBOBAHMUS MPEIIECTBYOLINX CKPBITHIX pabOT BO BCEX CIYHYAsX.

3.8 PesyubraThl ONEpallMOHHOTO KOHTPOJSA U OLEHKH COOTBETCTBHSI (DUKCHPYIOTCS B
xypHaise pabor. OCHOBHBIMU AOKYMEHTaMH IIPH OHEPALOHHOM KOHTPOJIE U OLICHKE COOTBET-
CTBHS SIBJIIOTCSI HACTOAIIAsA TEXHOJIOTMYECKas KapTa, YKa3aHHbIE B HEH HOpPMATHBHbIE JIOKY-
MEHTBI, a TaKKe IIePeUHH Olepallnil WK NPOLIECCOB, KOHTPOIUPYEMBIX IPOU3BOIHTEEM paboT
(MacTepoM), HaHHBIE O COCTaBe, CPOKAX M CIIOCO0aX KOHTPOJIS, U3JIOKEHHbIE B Taluie 3.

Ta6auna 3 — CocTas H coaepKaHHe NPOH3BOACTBEHHOr0 KOHTPOJIS KA4eCTBA

Kro xoB-
IMpopad wru MacTep
TPOHPYET
Oneparm,
PaLv, Onepaunu no yxnaake 6erona B | Onepauuu
TOJICKA- Omneparys npy BXOJHOM TToaroroBureabHbIE
KOHCTPYKIIHIO H 3JIEKTPOTPOTpE- |PH OLEHKE
II[}IE KOH- KOHTPOJIE OTepanuu
BY KauecTsa
TPOIEO
Cocras | Mcmpas- | TTposepra msoms- |Verpoiicrso| Owmcrka | Yrian- | Kowntpoms | Kon- | Kon- | TMposepka
KOHTPOJISL | HOCTh | LM POBOJOBH | 3AIUMTHOTO | OCHOBAHMS | Ka0c- | BEIMMHMHBI | TPOJB | TPOJB | COOTBETCT-
Harpesa- [paboTOCTIOCOOHOCTH| OFpaKAe- | OnanyOKH, | TOHAB CHUIBITOKA H| TEM- |IPOY-| BHS TOTO-
TENBHBIX | KOMMYTALWOHHOM | HIS H CBE- | apMATyphl | MOHO- | HANpSDKS- | TIEpa- |HOCTH| BOM MOHO-
poBO- aNmApaTypel, | TOBOI CHT- | OTCHera, |/MTHYFO| HESINHA- | Typsl |OeTo-| HTHOH
JOB | Tpauc(hOpMATOPOB | HAMIALNK | HAJGAM, | KOHCT- | Taromed |Oero-| Ha | KOHCTPYK-
HJIP. ANEKTPO000- | HA YUACTKE | YTeIUICHHE |PyKUMIO| — LemH HA 1 Tpedo-
PYAOBAHWS, HCTIOMB-|  paloT | KOHCTPyK- BAHHAM
3yEMOI0 B padoTe M HPOCKTA
Meroapt BusyansHo-HHCTpYMEHTAIbHAS TIPOBEPKA Busyansuo u no npuopam | Busyansso
KOHTPOJIAL HHCTpY-
MEHTAJIbHO
Bpems Jlo Hayana GeTOHHPOBaHKSA Jo mmocne| B mpouecce 3nek- TTocne
KOHTPOJISL OeTonupo- | Tpomporpesa OETOHA | HICKTPO-
BaHUs nporpesa
Kro mpu- | Omeprersx crpontenbHOl Macrep, npopab dnexrpomontep, nadoparopus | JlaGoparo-
BJIEKAETCA K OpraHu3auuH pus, Tex-
KOHTPOJIO Ha130p

3.9 KouTtposns TemrepaTypbl mporpeBaeMoro 6eToHa cieayeT MpoH3BOAUTb TEXHHUYE-
CKMMH TEPMOMETPAMH WJTH AUCTAHLMIOHHO C MOMOILIBIO TEPMOJATYMKOB, YCTAHABINBAEMbIX B
CKBaXXMHY. UHCIO TOYEK U3MEPEHUS TEMITEPATYPhl YCTAHABIUBAIOT B CPEHEM U3 pacdyeTa He
MeHee OJIHOM TOUKHM Ha KaX/ble 3 M° 6eToHa, 6 M JUIHHBI KOHCTpyKLuH, 50 M* muIomaau me-

pekpbitus, 40 M’ [UIOIIA ¥ TIOATOTOBKH IIOJNOB H T.1I.




Temmnepatypy 6€ToHa ONPENENSIOT HE PEXKE YeM depe3 2 vaca.

He pexe nByx pa3 B CMeHy, a B II€PBblE TPH 4aca C Ha4aja Mporpesa OeTOHa depe3
Ka)XXABIM 4ac, U3MEPAIOT CUITy TOKa M HAaNpsDKeHHE B MUTaroIneil nenu. B Mectax coenuHeHus
IIPOBOIOB HE AOJKHO HAONIONATBCS HCKPEHMS.

3.10 IIpu snexTponporpese GETOHHPYEMOrO MEPEKPLITHsSI HAMPEBATEIBHBIMU MPOBO-
ZIaMH TIpeZieIbHble 3HAUEHMs] CKOPOCTH TTO'beMa TEMITEPATYPbl U CKOPOCTH OCThIBaHMS OeTo-
Ha DOJIKHBI OBITh He BhIIIe cooTBeTcTBeHHO 15° C 11 10° C B wac

3.11 KonTtpons npoyHOCTH OETOHA OCY LIIECTBISIIOT, KaK MIPABHIIO, 110 TeMreparype Oe-
TOHA B MPOLIECCE BBIAEPKUBAHUS U UCIIBITAHHEM 00Pa3LiOB, H3TOTOBJIEHHBIX Y MECTa YKIAIKH
OGeTOHHOI CMecH.

IIpouHocTh mporperoro OeToHa, UMEIOLIEro MOJOKHUTEIBHY TEMIepPaTypy, onpeze-
JSIFOT ¢ moMoInbio Mojiotka HUMMoccTpost, yiabTpa3ByKOBbIM CIIOCOOOM JTHOO BBICBEPJIHBA-

HHUEM KCPHOB U UCIIBITAHUCM.

4 TPEBOBAHUA BE3OITACHOCTH M OXPAHBI TPY/IA,
9KOJOTHYECKOHU U MOXKAPHOH BE3OITIACHOCTH

4.1 TIpu 3xcIuTyaTaluy HarpeBaTeIbHBIX MPOBOLOB, MPEIOLIMX 3JIEMEHTOB H CHJIOBOTO
MUTAOLIETO JJIEKTPOOOOPY IOBAHIA ITOMUMO oOmMX TpeOoBaHMIi MpaBiul 6e30nacHoro npous-
BozcTsa pabor cornmacHo CHull 12-03-2001 «besonacHocts Tpyaa B crpoureiberse. Hactp 1.
Obmue TpeOoBaHMsI» CIEOYET PYKOBOACTBOBATHCS «IIpaBHIIAMH TEXHHYECKOH JKCILTYaTaLHA
SIIEKTPOYCTaHOBOK MOTpeduTenein.

4.2 DnexTpobe30nacHOCTh Ha CTPOUTEIBHON IUIOINA/KE, YYaCTKAX IPOH3BOACTBA pa-
60T 1 pabounx MecTax Mpu 3JIEKTPONPOrpeBe MOHOIMTHBIX KOHCTPY KLU Heobxoaumo obec-
me4yuBath B cootBercTBUU ¢ TpeOosanmsivu CHull 12-03-2001. JIuua, 3aHATBIE HA CTPOH-
TEJNIBHO-MOHTAXHBIX padoTax, MO/UKHBI ObITh 00yHUeHBI O€30MacHBIM CIIoco0aM BENCHHS pa-
60T, a TakKe YMETh OKa3aTh MEPBY0 AOBPa4eOHY IO MOMOLIb IPU 3JIEKTPOTPABME.

43 B CTpOUTENBHO-MOHTAXHOI OpraHU3aLN AOJDKEH OBbITh MH)KCHEPHO-TEXHUUECKHI
paboTHHK, OTBETCTBEHHEBIN 3a OE30MACHYIO SKCILIYaTAIMIO 3JIEKTPOXO3AHCTBA OpraHM3aLH,
HMEIOILH IPYIITy [0 31eKTpobe30nacHoCTH He Hibke IV,

4.4 TIpu ycTpoiicTBE IIEKTPUUECKUX CeTell HeOOXOOMMO IpenyCMaTpPUBaTh BO3MOXK-
HOCTb OTKJIOUEHHS BCEX JJIEKTPOYCTAHOBOK B IPENeNlax OTHEJBHBIX YHAaCTKOB U OOBEKTOB
IIPOU3BOJCTBA PaboOT.

4.5 PaboTbl, CBsA3aHHBIC C MPUCOCAMHEHHEM (OTCOSIUHEHHEM) NPOBOAOB, NOJKHBI
BBIIOJTHATBCS 3JIEKTPOMOHTAXXHHUKAMH, HMEIOITMMHU COOTBETCTBYIOIIYIO TPYIIIY IO 3JIEKTPO-

0e30MacHOCTH.



4.6 B TeyeHne Bcero meprona SKCIUTyaTalMH SJIEKTPOYCTAHOBOK IUTS 3JIEKTponporpesa Oe-
TOHa pabouasi 30Ha IOJDKHA ObITh 000pynoBaHa 3Hakamu OesormacHoctr o I'OCT P 12.4.026-2001.

4.7 TexHuueckuil EPCOHAI, IPOBOASIIMI 3JIEKTPOIPOrpeB GETOHA, JOIKEH MPONTH
ofy4eHne W MPOBEPKY 3HAHMM KBAIU(PUKALMOHHON KOMHCCHEN MO Ge30MacHOCTH U OXpaHe
TPyZa C MOJyYeHWeM COOTBETCTBYIOUINX YIOCTOBEpPEeHMH. JlexypHBIE 3JIEKTPOMOHTAKHHKH
JOJDKHBI UMETh IPYIILY IO 3jiekTpode3onacuoctu He Hike 111

4.8 Pabouue, 3aHATbIE HA 3JIEKTPONPOrpese OETOHa, TOJKHBL ObITh CHAOKEHBI PE3H-
HOBBIMU CaIriOraMu WUJIN OUBJICKTPUYECKHUMU TaJIOIaMHy, a 3JICKTPOMOHTAXXHHUKHU, KPOME TOTrO,
pe3UHOBBIMY NlepuaTkamu. IlonkmroueHne HarpeBaTeIbHbIX IPOBOAOB, 3aMEPhl TEMIIEPATY PbI
TEXHUYECKUMU TEPMOMETPaMH IIPOU3BOIAT NPHU OTKIHOUEHHOM HallpsKEHUU.

4.9 3oHa, rae NPOU3BOOUTCA SNEKTPONPOrpeB OeTOHa, DODKHA UMETh 3al[UTHOE Or-
paxnenue. Ha BUOHOM MeCTe NMOMEIAIOTCS MPEAYIPEAUTENbHbIE [LIAKaThl, HHCTPYKLUH MO
6e30MacHOCTH 1 OXpaHe TpyZ[a, MPOTHUBOMOXKAPHbIE CPEACTBA. B HOUHOE BpeMst OrpakaeHue
paboueii 30HBI JOJDKHO OBITH OCBEIIEHO, AU Hero Ha HeM YCTaHABJIHBAIOTCS KPACHBIE JlaM-
HOYKH, aBTOMATHYECKH 3aTOPArOLINECs IIPY Nofade HaNpsDKeHUA B IMHUIO 06orpesa.

4.10 Bce meTamiuueckde TOKOBEAyLIHE YacTU 3JIEKTPOOOOPYHOBaHHSA U apMaTypy
CleyeT HameXXHO 3a3€MIINThb, NPHCOSOVHNB K HUM HYJEBOH IIPOBOJ IHTAIOLIEro Kabens.
ITpu uCIONBE30BaHUM 3ALTUTHOTO KOHTYPA 3a3€MIICHUS Mepel BKIIOYECHHEM HANpsKeHUS He-
00X0ANMO IIPOBEPUTH CONPOTHBIICHIE KOHTYpPa, KOTOpOe JOJKHO ObITh He 6onee 4 Om.

Oxouno TpaHchopMaTopoB, pyOHIIBHUKOB U PACIPEAEIUTENIbHBIX LUTKOB yCTaHABIIN-
BAKOT HACTUJIBL, IIOKPBITHIE PE3NHOBBIMHA KOBPHUKAMH.

4.11 IIposBepKy CONPOTHBIIEHNUS U30SILIMK IPOBOAOB C MOMOLIBIO METOMMETPA MPOH3BO-
JIUT IEPCOHAIT, IMEFOLIMH IPYIIy 1o 3JekTpodesonacHocTy He Hioke 11

KoHIip! IPOBOOB, KOTOPbIE MOTYT OKa3aThCsl MOM HANPsDKEHHEM, HeOOXOAUMO H30-
JIHPOBATh HJIH OrPaUTh.

V4acToK 3JeKTponporpeBa OETOHA JOMKEH MOCTOSHHO HAXOMUTHCS MOX HaA30poM
JIEKY PHOTO 3JICKTPHKA.

4.12 3anpemaercs:

— [OCTyH MOCTOPOHHHUX JIMII B 30HY 00OrpeBa, a Takke npebblBaHHe JIOJeiH Ha pac-
CTOSIHUH OJipke 1 M OT apMaTypHBIX CTEpKHEH, MPOTPEeBAEMBIX 3JIEKTPOTOKOM,;

—  XOXJIEHHE JIIONeii, pa3sMelleHre MOCTOPOHHHUX MPeIMeTOB Ha MOBEPXHOCTH 00or-
peBaeMbIX KOHCTPY KLIHIA;

— MOIKIIOYATh B CETh HAXOASIIHECS HA BO3JyXe HarpepaTeNbHbE NPOBOJA, YaCTHY-
HO WJIM MOJNIHOCTBIO He 3a0€TOHNPOBAaHHbIE B KOHCTPY KLY,

— MOAKJIOYATH MO HAamNpshKEHHE HArpeBaTelibHble MPOBOfiA C MEXaHMYECKUMH MOBpe-

SKACHUSIMH H30JIILAN, & TAKOKE HCHAOC)KHO BBINMOJIHEHHBIMU KOMMY TaAllMOHHBIMU COETUHEHUSIMU,



— TOpOBOAWTH PabOThl MO 3JIEKTPONPOrPEBY B CHIPYIO MOrOAYy, BO BpeMs OTTe-
neny, 0e3 orpaxkaeHHst 30HbI ANEKTPONPOrPeBa;

— paborarh npu 0OHAPY KEHHOH HEHCIPABHOCTH JJICKTPOIPOBOIKY,

— TPOKJIAJBIBATH POBOJA HEMOCPEACTBEHHO 110 IPYHTY,

—  pasMelnarhb JErKOBOCIUIAMEHSIOIINECS MaTepraibl BOJU3H YCTaHOBOK AJISL JICK-
Tpomporpesa OETOHOB.

4.13 Ilpu npousBoacTse padoT M0 3IEKTPONPOrPeBy MOHOIUTHBIX OETOHHBIX H XKeJe-
300€TOHHBIX KOHCTPYKLHMH HArpeBaTEeJIbHBIMH MPOBOJAMH HEOOXOOMMO CTPOro PyKOBO-
JICTBOBAThCS TPeOOBAHMAMH OE30MIACHOCTH U OXPaHBI TPYAA COTIACHO:

— CHuII 12-03-2001 «be3onacHocTs Tpyna B crpoutensctse. Yacts 1. O6mue Tpe-
GoBaHMs,

— CHuII 12-04-2002 «be3onacHoctb Tpyaa B crpoutenbcTse. Yacts 2. CtpouTens-
HO€ IIPOM3BOJICTEO;,

— IIOT PM-016-2001 MeskoTrpaciieBbie mpaBmia 0 OXpaHe Tpyaa (npasuia 0e3o-
[TACHOCTH) IPH IKCILTYaTaLMH 3JIEKTPOY CTAHOBOK;

— IIITG 01-03 IIpaBuna noxaphoii 6esomacHocty B Poccutickoii @enepawmn. MUC Poc-
cmu, M., 2003,

— CII 12-135-2003 BesomacHOCTh TpyAa B cTpouTenbcTBe. OTpacieBble THUIOBbIE

HMHCTPYKIUH IO OXpaHe TPyAa.
STTOTPEBHOCTDb B MATEPHAJIBHO-TEXHHUYECKHUX PECYPCAX

5.1 IoTpebHOCTh B MAlMHAX, MEXaHH3MaX, HHBEHTApe, MPUCTOCOOIEHHsIX U MaTe-
puanax ams paboT MmO ANMEKTPONPOrpeBy HarpeBaTENbHBIMH IPOBOIAMH MOHOJMTHBIX KOHCT-
PYKLHiT ompenensiercss ¢ y4eToM Crieuu(UKH BHIIONHAEMbIX pabOT, Ha3HAUEHUS U TEXHHYE-
CKHX XapaKTEPHUCTHK CPEACTB MEXaHU3ALMH B COOTBETCTBHUH C TabnuLeii 6.

Tab6auna 6 — BexomocTh NOTPeOHOCTH B MAIIHHAX, MEXaHH3MAX,
HHBEHTApPE H MATEPHAJIAX

Ne HaumenoBanue Mapxa En. Kon.| TexHu4eckas xapakTepucTHKa
1/ TOCT, TY) |m3m. )
1 2 3 4 5 6
1 |KommnektHast tpanchop-| KTII TO-80/86 | mt. | 1 [(Momuocts, kBT 80
MaTOpHast MOACTAHLIUS Makc. ToK, A 490
11t mporpesa beToHa HampsokeHue Ha CTOpOHE HU3-
KOro HanpsbkeHus, B 55,
65, 75, 85, 95
2 |bnok-mpucTaBka aBTOMa- APT-2 mr. | 1 |/{nana3oH peryjiaupoBaHus,
THUYECKOTO  peryjmpoBa- °C ot 20 o 100
HUSI TEMIIEPATY PBI




Iponxosskenne Tabnuipl 6

1 2 3 4 5 6
3 |ToxousmepurenbHble I1-91 wr. | 1
KJIemu
4 |InsnexTpuduecKue TY
[epYaTKU 38-106359-79 |map.| 2
raJIOIIN map. | 2
KOBPHUK mt. | 1
5 |HarpesaTenbHbIH IPOBOJ, ITHCB-1,2 M [2160MoryT HCHOIB30BATECS TPaHC-
JALMOHHBIE IIPOBOZA  MAapok
ITDK, TIBX, ITPCIT u ap.
6 |HuBeHTapHBIE CeKIINHN - wr. | 8 |JnuHa ceximu, M 1,5
LIMHOIPOBOJIOB Macca, kr 10
7 |Kabenn KPIIT- M | 25
3x25+1x16 25
KPIIT-3x50 72
AITP-4mm”
8 |HMHBeHTapHOE ceTyaToe - M | 75 [h=15m
orpaxaeHue
9 (I[IpoTHBOMOXKAPHBIHA IUT - mr. | 1 |C yrieKucnoTHBIMH OTHETYIIHTe-
JAMHI
10 |CurnasbpHble JAMIIOUKU - wr. | 5 |Ha Hanpsbkenue, B 42
11 [IIpoxexTop - mr. | 2 |[Momuocts, BT 1000
12 |TpyOku U3 TepMOyCaKH- - kr |0,15
BAIOIIETOCs MOJIIITHIICHA
WJIHW U30JIINUOHHA JICHTA
13 |TexHu4eckue pTyTHBIE - mr. | 2 |mpenern U3MEPEeHUst
TEPMOMETPEI t=40-100°C
14 TTomusTHieHOBas TC 0,1x1400 M | 110 |Tommuuna, Mm 6=0,1
IJICHKA T'OCT 10354-82* IMupuna, M B=1,4
15 MunepanbpHas BaTa Mapxka 50 M [ 110

T'OCT 9573-96

6 TEXHUKO-OKOHOMHNYECKHE ITIOKA3ATEJIN

6.1 B xauecTBe eAMHUIBI M3MEPEHUS Ul COCTABICHHUA KalIbKyJISILUH 3aTPaT TPyOa U

pa3paboTKy KaJIeHIapHOro IUIaHa MPOM3BOACTBA PabOT IPH 3JIEKTPOIPOrpeBe HarpeBaTelib-

HBIMU IIPOBOZIAMH TIPUHSTH MOHOJIMTHOE NEPEKPBITHE MIIIOLaaAbo 108 M.

6.2 3arparnl Tpyma Ha BNIEKTPOIPOTPEB HArpEBATENIBHBIMU IIPOBOAAMU MOICUUTAHBI IO

«EpuHBIM HOPMaM U paclieHKaM Ha CTPOUTENbHbIC, MOHTAKHBIE U PEMOHTHO-CTPOUTEIIbHBIE Pa-

GoThbI», BBEIEHHBIE B neiicTBre B 1987 r. u nipefcTaBnieHs! B Tabnuile 7.

6.3 IIpomosskurenbHOCTD PabOThI MO SISKTPONPOrPEBY HArpeBaTENBHBIMU IPOBOAMHU

omnpenensercs rpadh UKoM Npou3BOACTBa padboT cornacHo Tabnuie 8.

6.4 TexHUKO-9KOHOMHYECKHE MOKA3aTeNHr NPeACTaBJIeHbl B Tabmuue 9.




Tabmuua 7 - KaabkyJsinust 3aTpat Tpyaa

H3mepuTelib KoHeuHOiT npojty kuun — 108 M TIEPEKPHITHsI
Hopmsb! Bpemenn, 3arpathl TpyIa
ObocHoBa- 4eJ.-Jac 4es1.-uac
aue (EHuP HanmeHnoBanue En. O6r- MAILHUHUCTOB, MAIIIMHHCTOB
U JIp. HOp- pabor nam, | M | pabo- e, (pa- pabo- yen-u. (pa-’
00T | umx ’ YHX >
MbI) P > | Gora MawmH, ’ | 6oTa MaLLmH,
Yer.-4. YeIL-4.
Mal-4.) Malll.-4.)
E 23-6-2 VYcraHoBka TpaHcdopma-| mr. 1 2,5 - 2,5 -
Ne 35 TOPHOW NOACTaHLIUA
E 1-19n1.2 |[Ilepenocka uHBeHTapHpiX| T | 0,06 | 1,2 — 0,072 -
CeKIui IMHOMpoBoza (TpH
macce cexuuii 10 kr)
E 23-6-17 |YcranoBka  uHsenrtapHbix|100m| 0,36 | 31,0 - 11,2 -
Ne 1B CEeKIMH IHHOMpOBoAa (Ipu
Macce cexuuii 10 xr)
OmbiThble  |YcTaHOBKa ceTdatoro or-| M | 55 | 0,1 - 5,5 -
JaHHbIE paxkaeHus
MHUNOMTII
E 5-1-2
OmbitHbie  [Packmagka  Harpesatens-| 100 [ 21,6 | 0,95 - 20,52 -
JaHHBIE HOTO MPOBOAA M
HHUHMOMTII
E 23-6-16 [Ilpucoenunenue Harpesa-| 100 | 1,8 | 7,5 - 13,5 -
Ne 3 TENBHOTO NMPOBOJA K CEKLHU-| KOH-
SIM HIMHONPOBOAA LIOB
E 23-6-16 [(IIpucoenunenme k cern| 100 | 0,62 | 7,5 — 4,65 —
Ne 3 TpaHCc(HOPMATOPHOM  HOJ-|KOH-
CTaHIIMH U CEKUHH IIMHO-|I[OB
MIPOBOJIOB
E 23-4-14 |IIposepka coctosiHus n3o0-| 1 3 0,24 - 0,72 -
Tabn.3 m2 |miuuu kabenst MEeroMMmer-| Ka-
poMm Oenp
E 4-1-49p |Yknanka GeroHHoit emecu | m° | 21,6 | 0,81 17,5 8.7
Ne 12 (8,7)
E 4-1-54 VYerpoiicteo Temnounsons-| 100 | 1,08 | 0,21 - 0,23 -
Ne 10 1y OeToHa M3 MaToOB M
Tapuduo- |Dnextporepmoobpaborka | yac | 36 1 - 36 —
KkBas(puKa- |OETOHHON CMecH
LIMOHHBIHN
CIPaBOYHHK
E 4-1-54 Cusatue  temmomsomsamuu| 100 | 1,08 | 0,22 - 0,24 -
Ne 12 Gerona U3 MaToB M
E 23-6-16 |OTcoenuHeHne CEKLUMA 100 | 1,82 | 2,5 - 4,55 -
Ne 3 LIMHOIIPOBOZIOB KOH-
LIOB




Ta6auua 8 — I'paduk npoussoacTBa pador

3aTpaTsl TpyAa Ipogoi- Paboune cMeHH
Ne HawnmeHnoBanme Ex. | O6beM | 1a60- MATIHHHCTOB, IIpunsTsii KATCITb- 4 5
o . 6o pavo eI, cocTap
I por, H3M. | paboT | gyx (pa6ora samms, ABCHA ngg;‘r’q Pa6Goume dYach
CL) vam-g) ’ 3|4|5]6|7]8[1]2[3]4]5
VeranoBka TpaHCdOpMa- ?n.nfoinammmn
1 | TopHOH MOACTaHLIMY B IIT. 1 2,5 - 3 P -1 0,6
30HE OCTOHHPOBAHHS 2 g )
5 HepeH?cxa MHBEHTapPHBIX + | 006 | o } Pasuopaboumnit 0.1
CEKI[UH IHHOIIPOBOJOB Ip -1
VeTaHOBKa HHBEHTaPHBIX OIL MOHTAXHIIKH
3 o 100Mm 0,36 | 11,2 - 5p.-1 5,6
CEKIUH MHUHOIIPOBOAOB 3p -1
VeTaHOBKA 3alIHTHOIO OT- Beronmuk
PpasKICHHUS, IUTAKATOB I10 .| 55 55 _ 3p.-1 2 75
4 OXpaHe TPYAa, CHTHAJIb- M ’ ’ On.MOHTaXHHUK ’
HBIX JIAMIIOYEK 3p.-1
Packimaaka HarpeBaTenbHO- L MOHTASHIKI
5 Jro mpoBoJa ¢ KPCIUICHUCM 100M] 21.6 J20,52 - 3 p. D) 10,26
B OTJCIBHBIX TOUKAX ’
IIpucoenunenue K ceTH
AHCIIOPMATOPHOH IOA- 100 SILMORTaBHAAKN
6| P 4 xon-| 0.62 | 4.65 - 5p. -1 232
CTAHIIHH H CCKIHH ITHHO- 0B 3p -1
mpoBoJIa I ’
IIpucoenuuenne varpesa- 100 OI.MOHTaXHHUKH
7 | TSIIBHBIX MPOBOJOB K CEK- koH-] 1.8 13,5 - 5p.-1 6,75
LHAM IIHHOIIPOBOJA IIOB 3p.-1
2 IIposepka cocgoﬂmm H30- 1 xa- 3 0.72 } DI MOHTAXHNK 0.72
JIAIHH Kaberei e 4p.-1
3.7 Beronmukn
9 | Vrnagxa O€ TOHHOHM CMECH | 216 1175 (8)7) 4p. -1 8.7
’ 2p. -1
YeTpoHCTBO TEIIOU30TIS-
10 LUK MHHCpaJ'IOBaTHIiIMH 10? 108 | 0.23 . Beronmukn 0.11
IUTUTaMH ¢ YKIaJKOH IIOJTH- | M 2p.-2
STHWICHOBOH IVICHKH
T ONIEKTPIPOTPER B/IOHOJIHT- qac ) 36 _ DI MOHTAXHUKHI 36
HBIX ICPECKPHITHH 3p.-1
12 CHSITHE TSIUIOU30JISAHH 100| 1.08 | 024 ) Beronmukn 0.11
YKPBITHA Ve 2p.-2
13 OTCcoeqUHECHHE CCKIHH ITH- [:(?13- 152 | 455 ) ?J;NfolHTamHHm
HOIIPOBOJA 1108 3p -1 4,55
0,9
14 |HeyureHnsie paboTH % 10 11,72 (0.,9) e | — -
Uroro: 12893 (g’g)
b




Taoauua 9 — TeXxHHK0-2KOHOMHYECKHE MOKA3aTe N

HaumenoBanue En. mm. Ha nepexpeiTre Ha 1 M’ 6erona
Obbem pador M 21,6
3arpaTsl Tpyaa Ye.-4 83,10 4,07
3arpaTel  3JIEKTPO- kB1/4 1641,6 76
SHEpPTHU
IIponomxurensHOCTD 4ac 64 -

paboTsI




7 IEPEYEHH HCIOJb30BAHHOW HOPMATHBHO-TEXHUYECKOH
JIUTEPATYPBIL

1 CHuII 3.03.01-87 «Hecymue 1 orpaxxaarolue KOHCTPY KLU,

2 CHull 12-01-2004 «OpraHu3anust CTpOUTENbCTBAY.

3 CHull 12-03-2001 «be3onacHocTh Tpyaa B cTpoutensctse. HYacts 1. OOmue Tpe-
GoBaHu.

4 CHull 12-04-2002 «be3zomacHocTb Tpyna B cTpouTenscTse. Hacts 2. CTpouTenn-
HO€ IIPOU3BOACTBO»

5 TOCT P 12.4.026-2001 «CCBT. LiBera curHajnbHble, 3Haku O€30MACHOCTH U pas-
MeTKa curnaibHast. HasHauenue u mpasuna npumeHeHus. OOmue TexHudeckre TpeOoBaHus i
XapaxKTepUCTUKU. MeTo/bI HCIIBITAHUNY

6 TOCT P 52085-2003 «Omnany6xa. OOG1ie TeXxHU4eCKre TPeOOBaHMS»

7 TOCT P 52086-2003 «Omnany6xa. TepMuHs! 1 onpeneneHus

8 PykoBoncTBo mno 3nekrporepmoodpadorke OGerona. HUMKB Toccrposs CCCP,
Mocksa, Ctpoiinspat, 1974 r.

9 PykOBOACTBO MO MPOU3BOACTBY OETOHHBEIX paboT B 3MMHHX YCJIOBHSX, paiOHax
Hanbrero Bocroka, Cubupu u Kpaiinero Cesepa. HTHUMOMTII I'occrposs CCCP, Mockaa,
Crpottmsnar, 1982 r.

10 PexoMeHpanuu 1o TEXHOJOTHH BO3BEINECHUS KOHCTPYKLHUH M3 MOHOJNUTHOrO Gero-
Ha 1 xene3oberoHa, OAO IIKTHnpomcrpoii, M.

11 TIOT PM-016-2001 MeskoTpacieBble IpaBmiia Mo oxpaHe Tpynaa (mpaBuna 0e30-
MACHOCTH) NPH 3KCILTyaTalHuH 3JIEKTPOY CTAHOBOK.

12 IIIIb 01-03 IIpaBuia moxapHoi GesomacHoct B Poccuiickoit @enpeparmu. MUC
Poccuu, M., 2003 r.

13 CIT 12-135-2003 BesomacHOCTH Tpyna B CTPOHTEIbCTBE. OTPACIEBBIE TUIOBBIE
HMHCTPYKLHHU IO OXpaHe TPy aa.

14 TexHONOrn4eCcKHi KOMILIEKT (HOPMOKOMIUIEKT) 0DOPYIOBAHMS, CPEICTB MEXAHH-
3aLlM, PyYHBIX MAIIUH M WHCTPYMEHTA, NMPHUCIOCOONCHNI M MHBEHTAps AJisi Opuraisi, BbI-
MONHAOLeH OeTOHHbIE PadOThl MPU YCTPOIHCTBE KOHCTPYKLMH K3 MOHOJIMTHOTO OETOHA M
sene3oberona. OAO ITK TUnpomctpoii, 2008 .

15 EHuP Enunbie HOpMBI U PAacCL€HKH HA CTPOUTENIbHbIE, MOHTAXKHBIC H PEMOHTHO-
CTpOHTENbHBIE PAOOTHI.

Coopauk 1 BHyTpHOOCTpOSYHbBIE TPAHCIIOPTHBIE PAOOTHL.



COopruk 4. MoHTaK COOPHBIX M YCTPORCTBO MOHOJIUTHBIX JKEJIE300€TOHHBIX KOHCTPY KLIHEA.
C6opHuK 5. MOHTa)K METAJUTIYECKUX KOHCTPYKIHI.
C6opHuk 23. DNEeKTPOMOHTaXHbIE PabOThL.

16 IlpaBmia TEXHUYECKOH HKCILTY ATALIMH 3JIEKTPOYCTaHOBOK noTpebureneii, 2003 r.
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