®depepanbHoe rocyaapcTBeHHoe GroaKeTHOe obpa3oBaTenbHOe yupexaeHue
BbiCLIero obpasoBaHus

"BomKCcKU rocyaapcTBeHHbIN YHUBEPCUTET BOAHOIo TpaHcnopTta"

PABOYAA MPOIMPAMMA ONCLUNTMTTNHDBI
B5.1.3.[104 NpoekTupoBaHue cyaonoabLEMHbIX COOPYXXEeHUN

Mpodunb MpoekTMpoBaHWe, NOCTPOKa N PEMOHT CY0OB BHYTPEHHErO U CMEeLLaHHOTo (peka-Mope) nnaBaHus
WHcTuTyT KopabnecTpoeHusi 1 MHPPaCTPYKTypbl BOQHOIO TpaHcropTa
Kadbenpa Kadenpa npoekTMpoBaHWs 1 TEXHOMNOTMW NOCTPOWKM CYA0B

CneuuanbHOCTb 26.05.01 NpoekTpoBaHWe 1 NocTpolika kopabnew, CyaoB U 0GLEKTOB OKEaHOTEXHUKM

1. O6bem gUCUMNNUHbI U BUAbI Yy4eOHOM PaboThbl

. Bcero yacoB/3a4yeTHbIX CemecTpbl
Bup yuye6Hom pabotbi
eauHUL 8
Jlekunm 32 Yachbl 32
MpakTnyeckne 3aHATUA 48 Yacebl 48
CPC 37 Yachbl 37
Ok3ameH 27 Yachbl 27
2. MecTo AucuunnuHbl B cTpykType OOMN
Koa aucunnnuHbi HanmeHoBaHue 6noka TpyAo0eMKOCTb ANCLIMMNIIUHBI, 3.€.
b5.1.3.004 Bnok 1 OvcuynnuHel (Mogynu) (OnekTvBHbIe AUCLMMNNHBI (MOZYN)) 4
3. Pazgenbl AMcuMnnvHbI U BUAbI 3aHATUN
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1 Pasnen 1 O6Lme Bonpockl NPOeKTUPOBaHUS
CYOONOABEMHBIX COOPYXXEHUIA
1,1 Tema 1.1 Llenu n 3agauv gUCUUNvHBI. 2 Yacebl 2 Yacbl
12 Tema 1.2 I'IOHHT_MH O rpy30NoABLEMHOCTH 2 Uachs 2 Yackl
CYOONOABEMHBIX COOPYXXEHUIA
1.2.1 Onpenenexue 3arpysku CyaonogbEMHOro
1,21 COOpPYXXeHUsI B pM3nYecKkMx eauHuuax (no macce 2 Yacbl 2 Yacbl
cnyckaembix/nogHUMaeMbIX CygoB)
1,22 1.2.2 OnpegeneHue 3arpysku CYAONOABLEMHOTO 2 Uachl 2 Uachl
COOPYXXEHUS N0 TPYAOEMKOCTM
13 Tema 1.3 CocTtaB cyaonogbEMHbIX COOPY>KEHWUI 2 Uachs 2 Yacsl
Bepu
1.4 Tema 1.4 anHl_lVIHVIaﬂbI.—!aﬂ TexHonorus 3 2 Uach: 2 Uachl
NPOEKTUPOBaHWSA CYyAONOABEMHBIX COOPYXXEHUIA
Tema 1.5 HopMbl TEXHONOrMYECKOro
1,5 NPOEKTUPOBaHMWS CyAONOABEMHbBIX COOPYXXEHUI. 2 Yacebl 2 Yaceol
OTanbl NpoeKTMPOBaHKA
Tema 1.6 CTpykTypa TexHnyeckoro 3agaHus Ha
1,6 NpoeKTMpoBaHMe CyaA0NOAbLEMHOIO COOPYXEHUS 1 2 Yacbl 2 Yacel
pa3paboTKy CMEeXHbIX YacTen npoekTa
2 Pa3gen 2 TexHonornyeckoe NpoekTnpoBaHne
CyOONOABEMHbBIX COOPY>XEHUIN
2,1 Tema 2.1 CynonoabEMHble coopyxeHns Bepden 2 Yacbl 2 Yacel
2,11 2.1.1 Tunbl 1 BUAbI CyaonogbEMHbIX COOPYXEHWUIA 2 Yacbl 2 Yacbl
212 2.1.2 |-|OHF|TVIe“HeCyU.leVI cnocobHocTn 2 Uacel 2 Uacel 4 Yack
CYOONOABEMHOIO COOPYXEHNS
2.1.3 HopmaTtnBHo-meTogmyeckas 6asa
2,13 NPOEKTUPOBaHMWS CyAONOABLEMHBIX COOPYXEHUN 2 Yacebl 1 Yaceol 3 Yachbl
Bepcu
214 21.4 OCO?GHHOCTM MPOEKTMPOBaHMA 2 Yackl 2 Yackl 4 Yacs:
CyOoNOAbEMHBIX COOPYXXEHUIA BepdU
22 Tema 2.2 CynonoabEMHbIE COOPYXEHUSI Kak 06ekT 2 Uach: 2 Uachl 4 Yacss
CTPOUTENBLHOO NPOEKTUPOBAHUS
2.21 2.2.1 OnpepeneHne HOPMaTUBHOM NMOTOHHOW 2 Yackl 2 Yacsl
Harpysku oT Beca cyfHa




2.2.2 OCHOBHble pacY€THble Harpy3ku Ha

2,22 .. 2 Yaceol 2 Yacel 4 Yachl
cyaonoabEMHOe CoopyXeHue OT Beca CyaHa
223 2.2.3 Harpyska oT BETPOBbIX BO3[eNCTBUI Ha 2 Yackl 1 Uace 3 Uachy
Kopnyc crnyckaemoro/nogH1MMaemoro cyaHa
2.24 2.2.4 Pac4yéTHble Cxembl C)j,D,OrIO,CI,bGMHbIX 2 Uachl 2 Uachl 4 Yacss
COOPYXEHU
225 2.2.5 Mogynu v koadpd1LNEHTbI ynpyroro 2 Yackl 2 Yacsl 4 Yacss
OCHOBaHMWs
2.26 2.2.6 PacuyéTHas xECTKOCTb CyA0oNoabEMHOIO 2 Uachl 2 Uachl
COOpPYXeHus
227 2.2.7 CtaTn4eckuin pacyeT CYAONOABLEMHBIX 1 Uace 1 Uace
COOPYXEHUI
Tema 2.3 I'py3onogbEMHOE, TPAHCNOPTHOE U”
2,3 cypocnyckoBoe obopynoBaHue cyaonogbEMHbIX 2 Yachl 2 Yaceol
COOPY>KEHUN
2,31 2.3.1 TaroBas ocHacTKa A5 NPOAONbHOro U 2 Uachl 2 Uachl

nonepe4vyHoro nepemMelleHnsa cynos 1 6nokos

2.3.2 KpaHoBoe obopyaoBaHue cyaonogbeMHbIX
2,32 coopyxxeHun. Pac4éT konnyectaa 2 Yaceol 2 Yaceol 4 Yaceol
NoAbEMHO-TPaHCNOPTHOro 0bopyaoBaHNA

2.3.3 PenbcoBble 1 6e3penbcoBbie TPaHCMOPTHbIE
2,33 cpeacTBa. PacyéT konnyecTsa HanonbHbIX 2 Yacbl 2 Yacbl 4 Yacbl
TPaHCMNOPTHBIX CPeACTB

Tema 2.4 ApXUTEKTYPHO-CTPOUTENbHbIE PeLleHNSs

2,4 .. ° 2 Yacbl 2 Yacbl 4 Yacel
B NPOEKTaxX CyA0oNnoabEMHbIX COOPYKEHUI
2.41 2.4.1 O6ocHoBaHWe APXUTEKTYPHO-CTPOUTENbHBIX 2 Uach: 2 Uachl 4 Yacss
peLueHnn
2,42 2.4.2 OcHOBHOE CyAO0NOABEMHOE COOPYXEHUE 2 Yaceol 2 Yacel
243 2.4.3 PaspaboTka TEeXHOMOrM4ECkol NNaHNPOBKM 2 Yackl 2 Yacsl
OCHOBHOIO CyA0MNOABEMHOIO COOPYKEHUS
2,44 2.4.4 BcrnomoraTtenbHble 34aHNsi U COOPYXeHUs 2 Yaceol 2 Yaceol
2.4.5 KoHuenuusi npoeKkTMpoBaHus
2,45 3HeproadPeKTUBHBIX CYAONOABEMHBIX 2 Yacel 2 Yacel
COOPY>KEHUN
25 Tema ?.5 I/IH)KeHeprlf,- CUCTEMbI U 3 2 Uach: 2 Uachl
3HEProxo3acTBO CyAONOABEMHBIX COOPYXKEHUN

251 2.5.1 NIHxxeHepHble CMCTEMbI 1 SHEPTOXO3ANCTBO 2 Yackl 2 Yacsl
CYOONOABEMHBIX COOPYXEHUIA

252 2.5.2 CoopyxeHus 1 cetu Tenno- NHeBMO- U 2 Uachl 2 Uachl

TOMNMUBOCHabXeHUS

253 2.5.3 CncTeMbl OTOMMEHUS, BEHTUNALMN U 2 Yackl 2 Yackl
KOHOWLMOHNPOBaHUSI BO3ayXa

254 2.5.4 CoopyXeHus U CUCTEMbI BOOOCHaBXEHUS 1 2 Uachl 2 Uachl

KaHanusauum
2.5.5 PaspaboTka nnaHMpoOBKM UHXXEHEPHbIX CeTeN
2,55 (BogocHabxeHve, kaHanM3auusi, Bo3ayxoBogbl, 2 Yacbl 2 Yacbl
3HeproceTu, CBA3N 1 Ap.)

26 Tema 2.6 C-)Kon(_)_rmquKaﬂ 6e30nacn:|ocn: 2 Uachs 2 Yacsl
CyOOMNOALEMHBIX COOPYXKEHUN

2,61 2.6.1 OCHOBHbIE UCTOYHUKN U BUAbI BO3AENCTBUS 2 Uach: 2 Uachl

Ha OKpy>KaloLLyto cpeay
2.6.2 OueHKka BO3[EeCTBMSA Ha OKPYXKatoLLyto
2,62 cpeny. YKpYNHEHHbIA pacyéT BO3AENCTBUS Ha 2 Uacel 2 Uacel 4 Yack

OKpy>KatoLLyto cpefly v paspaboTka pekomeHaaumii
MO €ro CHXEHMNIO

2.6.3 OxpaHa 1 paumoHanbHoe UCnonb30BaHue
2,63 3eMenbHbIX pecypcoB Bepdn. besonacHoe 2 Yacbl 2 Yacbl
CKINaiMpoBaHMe OTXO40B NPON3BOACTBA

2.6.4 OxpaHa aTMOoCcepHOro Bo3ayxa ot

2,64 3arPASHEHNIA 2 Yaceol 2 Yaceol

2,65 2.6.5 OxpaHa NOBEPXHOCTHbIX M NMOA3EMHbIX BOS 2 Yacbl 2 Yacbl

2,66 2.6.6 3awwTa ot Wwyma u Bubpauui 2 Yaceol 2 Yacel
3 Paspen 3 SkoHomuyeckme 060CHOBaHMSA Npu

NPOEKTUPOBaHWUMN CyA0NOAbEMHBIX COOPYXEHWUI

Tema 3.1 MeTogonorn4yeckne oCHoBbI
3.1 onpeaeneHnsi CMETHOM CTOMMOCTM CTPOUTENbLCTBA 2 Yacebl 2 Yacbl
CyOONOABEMHbBIX COOPY>XEHUIN

Tema 3.2 CmeTHble HopMaTuBbl. CTOMMOCTb

3,2 2 Yachl 2 Yacel
NpOoeKTUpOoBaHUSA
Tema 3.3 MeToguka oueHkn 3OheKTUBHOCTH
33 npoekTa cyaonoAbEMHOMO CoopyXeHus. Pacyét 2 Yace: 2 Yace:

TEXHUKO-9KOHOMUYECKMX NoKasatenei
CYLONOABEMHOO COOPYXEHMSI

4. MepeyeHb NNAHUPYEMbIX Pe3yNbLTaToB 06y4eHuUsl, COOTHECEHHbIX C NIIaHUPYeMbIMU pe3yrnbTaTaMu OCBOEHUS

ﬂpouecc N3yveHna gucumniunHbl HanpaeneH Ha d)OpMVIpOBaHVIe n passutmne y 06yqarou.leroc9| cnegyrownx KOMMETEeHLNIA:



WUHpukaTop gocTuxeHus
Ne n/n KOMMneTeHLun
3HaTb YmeTb Bnagetb
MK-7.3.1 coctaB gokyMeHTauum
Cnoco6eH BbINOMHATL KOHTPOIb s NPOeKTUPOBaHUS
p A 1p p . MK-7.B.1 metognkamm
npouecca pa3paboTku CYOONOABEMHbBIX COOPYXKEHUN, MK-7.Y.1 npoekTupoBatb NDOSKTADOBAHMS
TEXHOMOIMMYECKON AOKYMEHTaLMK, NPUHLMMBI NPOEKTMPOBaHMS CyOOMNOABbEMHBIE COOPYXKEHUS, PO P .
CYAOMOABEMHBIX COOPYXEHWUN,
cobntoaeHns napameTpoB TEXHOMOMMYECKMX NPOLIECCOB, TEXHOMOrnyeckne NpoLecehbl
- TEXHOMOMMYECKMX NpPoLECCOB
TEXHOMOIMMYECKUX NMPOLIECCOB U COCTaB 1 pa3MelleHne cnycka/nogbéma cynos, .
1 cnycka/nogbEéma cyaos,
pexumoB paboTbl obopynoBaHusi,  [TexHonorndeckoro o6opynoBaHust | KOHTponMpoBaTb cobriiofeHve KOHTPORS COBAIOAEHNS
TEXHOMOMMYECKON ANCUMNINHBI, CYOONOABbEMHbIX COOPYXXEHUN,  [TEXHONOTMYECKON ANCLUMINHBI, P _
TEXHOMOIMYECKON ANCLUMNINHBI,
TEXHUKN Be30MacHOCTM B Liexax, TpeboBaHusi kK cobnoaeHuUo TEXHUKN Be30MacHoOCTM Npu
M . TEXHUKN Be3onacHoCTy npu
noapasfeneHusix opraHnusaumm TEXHONOMMYECKON ANCUMNIVHBI, cnycke/nogbéme cynos .
cnycke/nogbEme cynoB
CyOOCTPOEHMS U Cy[OpeMOHTa TexHuke 6e3onacHocTy npu
cnycke/nogbéme cynoB
CnocobeH paspabaTtbiBaTh rpaduku
KOMMI1EKCHOW NOAroTOBKM
Npon3BOACTBA, KOHTPONMPOBATb WX
P A ponp MK-8.Y.1 coctaBnsaTtb MK-8.B.1 metogmkamm
MCMOSHEeHNe, CoCTaBNATb MK-8.3.1 meTtoankn coctaBneHus
cTanenbHoe pacnucaHve u COCTaBMeHUsi cTanenbHoro
cTanernbHoe pacnvcaHue, CTanenbHOro pacnucaHuns un
KOHTpONMpoBaThb €ro pacnucaHns 1 KOHTPOns ero
OpraHn30BbIBaTb Y KOHTPONUPOBaTL KOHTPOFS €r0 UCMOMHEHUS,
. MCNOrHeHWe, pa3pabaTtbiBaTb UCMOMHeHUs1, pa3paboTku
2 obecnevyeHne npoussoacTea paboyen NPUHUMNbI pa3paboTku
~ o TEXHOMMOrMYecKMe NNaHNPOBKM | TEXHONMOTMYECKMX MIaHMPOBOK
KOHCTPYKTOPCKOM 1 TEXHONOMMYECKOW | TEXHOMOMMYECKMX MIaHMpPOBOK . o . .
o N _  |cynonogbEMHbIX COOTPYXKEHUIA, (CynONOaABEMHBLIX COOTPYXKEHUN,
OOKyMeHTauuew, BbiMyCcK 3aKasHblX | CyAOMOABEMHBIX COOTPYXEHUN,
N BbIMOMHATb ONTUMU3aLNIO X oNTUMU3aLIUN NX
BEOMOCTEW, KOOPANHUPOBATL ONTUMU3ALIUN UX UCNONb30BaHNS
MCNOMb30BaHUst MCNOfb30BaHUst
paboTbl No
MaTtepuanbHO-TEXHUYECKOMY
CHabXeHuIo LiexoB Bepu

[Mpouecc u3yyeHns AUCUMNMHBI HanpaeBneH Ha ¢OopMMpOBaHVWe W pasBuTMe Yy obydalollerocs crnepylowmnx Tpebyembix MexayHapogHown
KOHBEHUMEN 0 NoAroToBKe N AMNNIOMUPOBaHNM MOPSIKOB 1 HeceHuun BaxTbl 1978 roga cTaHAapTOB KOMMETEHTHOCTH:

Ne n/n

Tabnuua

DyHKUMA

Cdhepa KOMNETEHTHOCTHU

1

5. MaTepMaano-TeXHquCKoe n y‘-leﬁHO-MeTOAM‘-IeCKoe obecnevyeHue nporpamMmmbi

5.1 NMomelueHus n o6opynosaHue

Ne n/n

Bup nomelwueHun

OcHalleHue nomeLleHnn

Ne nomeLieHnmn

YyebHble ayauTopum ans
npoBeaeHus y4eBHbIX 3aHATUN

obopynoBaHue 1 TexHuyeckue cpencraa obyyenus (KommyTatop (2 eq.);
KomnbtoTep (21 ea.); cton ayautopHsbin (1 eq.); cton nog aucnnen (21 eq.);
ctyn (21 eq.); npuHTep A4 (2 en.); npuHtep A3 (1 en.); cTon ydeHndeckun (1
en.) (763)

MapTta (10 en.); Annapat aBTomatuyeckon ceapku nog dgrirocom MC1000A co
cBapo4HbIM TpakTopom TC1000 (1 en.); ABTOMaT cCaMOXOAHbIA ANS Hannasku
nog dntocom A-874H Y4 c Beinpsamutenem BAY-1201 (1 ea.); Annapar
anekTpoLunakosou ceapkun A-612 (1 ea.); Annapar TO4e4YHOM KOHTaKTHOMN
cBapkn MT-601 (1 eq.); AnnapaT TOYEYHOWN KOHTaKTHOW KOHAEHCaTOPHOW
capkn TKM-15Y4 (1 eq.); YcTaHoBKa Ansi 4yroBOW HanmaBky B 3aLUUTHOM
rase Y[1-209.YXI4 (1 epn.); MNonyaBTomat yrneKkUcrnoTHbIN CBapo4Hbin LinknoH
2400 (1 eq.); CeapouHbiv Beinpamutens BA-301 (1 ea.); dedekTockon
yneTpa3sykoBon Y2-70 (1 en.); TonwmHomMep yneTpassykoBow bynat 1S (1
en.).CeapouHbiv Beinpamutens Oyra-318MA (1 ea.); CBapoyHbin
TpaHcopmatop TAM-317-1Y2 (1 en.); Annapat aproHoAyroBoi cBapkm
Foxweld TIG203AC/DC Pulse (1 ea.); Annapat nnasMeHHON CBapKu 1 pesku
Mynbsrunnas 2500M (1 ea.); MupomeTp noptatmeHbin CamouseT C-500 (1
en.); CeapouHbln annapat razoson ceapku Jlura-02 (1 eq.); TonwmHomep
ynberpa3ssykoBon TAY-538 (1 eg.); Lkad ans gokymeHTtos (4 en.) (80))

763,80

MomeLlleHnst Ans camMoCTOATENbHON
paboTbl oby4vatoLmxcs

KOMMbIOTEPHAst TEXHUKA C BO3MOXHOCTbIO MOAKMOYeHUs K ceTn "MIHTepHeT" 1
obecneveHne 4OCTyNa B ANEKTPOHHYIO MHOPMaLMOHHO-06pasoBaTenbHYyH0
cpepy yHuBepcuteTa

462

5.2 JluueH3anoHHoe n cBO6OAHO pacnpocTpaHsiemoe nporpaMMHoe obecneyeHne, B TOM YUCIie OTeHECTBEHHOro

npoun3BoacTBa
Ne n/n HaumeHoBaHue
1 Microsoft Office Professional Plus 2016 (Jorosop Ne44/109-15 ot 28.12.2015 (6eccpoyHo))
2 Microsoft Office ProPlus 2013 (Oorosop Ne44/59-18 ot 09.04.2018 (6eccpoyHo))

5.3 KapTa o6ecne4yeHHOCTU NeYaTHbIMU U(UIN) 3NEKTPOHHbLIMU U3JAHUAMM U NEKTPOHHBLIMMU
oGpasoBaTenbHbLIMU pecypcamMu

Ne n/n

HaunmeHoBaHMe UCToYHUKaA

loa nspaHus Pecypc

KonuyectBo
3K3eMnnspoB




KpariHoBa, B.B. MeTtoguueckue ykasaHus no
opraHu3auumn 1 BbIMOMHEHUIO BHEAyAUTOPHOW
(camocTosiTenbHon) paboTbl [ONeKTPOHHbIN
pecypc] : ons npenofasarenen u cTya.no
HanpaBneHMsM NoAroToBKK (cnew.) BbICLU.U 2018
cpepn.npocp.obpasoBanus / B. B. KpanHoea ;
BI'YBT. - H.Hosropog, 2018. - 1 Tekct/cpann. -
ABTOpPCKUI BapuaHT. — Pexxum goctyna:
http://94.100.87.24:8080/MarcWeb/Tmp/f15520.pd
f

OnNeKTPOHHBIN pecypc 0

YnoBuyeHko, B.H.;Mopckue n peyHble
rMapoTeEXHUYEeckme

coopyxeHust;y4ebHuk; YaosuueHko, B.H.Akosnes,
M.N.-M., TpaHcnopT; <null> ;

1976 TekcT 1

Byraes, B.T.;KoHCTpyKuun Cyxmnx AOKOB U NX
B3avMmogeicTeme ¢ rpyHTom;<null>;Byraes, 2001
B.T.Ay6posckuii, M.M.LLUtedaH, A.B.Akosnes,
MN.N.-M.,Hegpa; <null> ;

TekeT 1

[op6ay, B.[.; TexHonornyeckoe npoekTMpoBaHme
kopnycoobpabaTbiBatoLLmX LEXOB
CyO0CTPOUTENbBHBIX 2005
npeanpusituid;<null>;Bacunbes, A.A.lopbay,
B.[.NeBwakos, B.M.Hucenbaym, P.C.-Cl16.,oI'Yr
LUHWUAUTC; <null> ;

TekeT 1

KynarvHa, M.A.;OCHOBbI TEXHONOMMY€CKOro
NPOeKTMpoBaHUs COOPOYHO-CBAPOYHbIX

. A 1977
uexoB;y4eb.nocobue;Kucenesa, H.A.Kynaruna,
M.A.-N.,Cynoctpoenue; <null> ;

TekeT 4

O1uH, M.A.;CynoBo3Hoe obopynoBaHue: pacyeT u
KOHCTpYyMpoBaHUe HeCTaHOAAPTHOro

6 TPaAHCMOPTHO-NOCTPOEYHOIO 1977 TekcT 1
obopynoBaHusi;cnpaBoyHuk;Yekneuos, H.A.3TuH,
M.A.-11.,CynocTtpoeHue; <null>;

KosnskoB, B.B.;MpoekTnpoBaHne [OKOBbIX
OMNOpHbIX YCTponcTB;<null>;Ko3nskos,
B.B.®uHkensb, H.Xapxypum,
n.A.-N.,Cynoctpoetue; <null> ;

1973 TekcT 2

AnekcaHgpos, B.J1.;TexHonorus
CcynocTpoeHust;y4ebHuk;Anekcangpos, B.J1.Apbto,
8 A.PlaHos, 3.B.oragvH, A.B.JlenszepmaH, 2 003 TekcT 27
B.KO.PoraHos, A.C.Cokonoga, W.A.LLlepOuHuH,
M.1.-CN6.,Mpodeccus; <null> ;

Kynuk, FO.I.; TexHonorus nocTpomnku
Cyfo0B;crpaB.maTepuansl K Kypc.un
9 OMNIOM.MPOEKT.ANSA CTYA.04H.U 3204H.00y4eHUs 2 000 TekcT 68
cney.1401;Bypmuctpos, E.IMKynuk,
O.I.-H.Hosropoa,BI'ABT; <null> ;

BaxeHos, H.[J.; TexHonorns nocTponkm
Cy[oB;crnpaB.mMatepuarnbl K Kypc.u

10 OUNIOM.MPOEKT.ANS CTYA.04H.00y4eHus 2 003 TekcT 133
cney.1401, 3302;baxeHos, H.[.Bypmuctpos,
E.lMop6yHos, t0.B.-H.Hosropoa,BIABT; <null> ;

ﬂporpamma npegycmaTpmBaeT BOSMOXHOCTb NPpUMEHEHUA 3NEKTPOHHOIo OﬁyquMﬂ, ANCTaHUMNOHHbIX 06pa3OBaTeﬂbeIX TEXHOMOTNM.

OnekTpoHHas MHdOpMaLMOHHO-06pasoBaTensbHas cpefa YHWBepcuTeTa C BO3MOXHOCTbIO AOCTYNa K MHMOPMALMOHHO- TENeKOMMYHUKaLMOHHON
cetn "MIHnTepHeT" - Pexxkum goctyna: http://www.eios.vsuwt.ru/.

5.4 CoBpeMeHHble npoceccnoHanbHble 6a3bl AaHHbIX

Ne n/n HanmeHoBaHue

1 Cratuctuueckuii c6opHuk: TpaHcnopt B Poccun- Pexum goctyna:
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc_1136983505312

LleHTpanbHasi 6a3a cTaTucTuyeckmx AaHHbIX - Pexum goctyna: http://cbsd.gks.ru/

Bbasa gaHHbix roctoB. Pexxum goctyna: https://allgosts.ru

AlwN

[MopTan HOpMaTMBHO-TEXHWUYECKOW AOKyMeHTaummn. — Pexxum goctyna: http//www.pntdoc.ru

5.5 UHchopmaLMOHHBLIE CpaBoOYHbIe CUCTEMbI

Ne n/n HanmeHoBaHue

1 CnpaBoyHas npaBoBasi cuctema «KoHcynbsraHTlInioc» - Pexxkum goctyna: http://www.consultant.ru
(morosop ot 02.02.2015 1)

CnpaBoyHasi npaBoBas cuctema «lapaHT» - Pexxum goctyna: http://www.garant.ru

2 (norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIi)

3 CnpaBoyHas npaBoBasi cuctema «KoHcynbsraHTl Intoc» - Pexxum goctyna: http://www.consultant.ru
(morosop ot 02.02.2015 1)

4 CnpaBoyHasi npaBoBas cuctema «lapaHT» - Pexxum goctyna: http://www.garant.ru

(norosop 62/16 ot 01.09.2016 r. - 6eccpoyHbIi)




6. OLueHO4YHbIe U MeTognYecKue mMaTepuanbl

OueHoYHbIE U MeToAMYECKME MaTepuarbl, onpeaensioLne npoUesypbl OLEHUBaHUS UHAMKATOPOB, XapaKTEPU3YHOLLUX 3Tarbl (POPMUPOBAHUS KOMNETEHLMIA, SIBNSIOTCA NPUNOXEHUEM K MporpaMMe.

KpVITepVIVI OoLueHUBaHuA pe3ynbraTta OGy‘-IeHVI’il WU LWKana oueHnBaHusA

Cdrepa
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HOCTM
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®dopMbl M MeToabI
KOHTPOSIS U OLIEHKN
pe3ynbTaTtoB o6yuyeHus
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TeKyLLMIN KOHTPOIb

Onpoc

MpoBoguTbCA B Yacbl NPaKTUYECKUX
3aHaTun. CTygeHTy 3agaetcd oaviH
Bonpoc. Bcero Bonpocos 50

OO6yuaroLumincst EMOHCTPUPYET
He3HaHVe TeoPEeTUHECKNX OCHOB
npeamera, He yMeeT fenatb
aprymMeHTUpOBaHHbIe BbIBOAb! U
npMBOAMTbL NMPUMEpSI,
NpOsIBNSIET OTCYTCTBUE
NOrMYHOCTU U
nocneaoBaTenbHOCTH
U3NOXEHWSI MaTepuana, genaet
oLMBKN

Ob6yuvatoLmniics AEMOHCTPUPYET
Herny6okue TeopeTnyeckne
3HaHWS!, HEQOCTAaTOYHOE YMeHUe
fAenaTb apryMeHTUpOBaHHbIe
BbIBOAb! U NPUBOAUTL NMPUMEPHI,
nokasblBaeT HENOrn4Hoe 1
HernocnegoBaTensLHoe
U3noxeHvie matepvana, genaet
oLMnBKK

Ob6yuvatoLmniics AEMOHCTPUPYET
NMPOYHbIE TEOPETUYECKME
3HaHus, Brageert
TEepMUHOSOrMeN, fenaet
aprymMeHT1poBaHHble BbIBOAbI U
0606LLeHns, NpuBoaNT
npuMepbl, HO Npu 3Tom aenaet
HeCyLLEeCTBEHHbIE OLIMOKU.

Ob6yuvatoLmniics 4EMOHCTPUPYET
CUCTEMHble TeopeTnyeckue
3HaHWs, BnageeT
TepMuHornorueit, genaet
apryMeHTUpOBaHHbIe BbIBOAbI U
0606LLeHns, NpuBoanNT
npumepsbl, cnocobeH GbICTpo
pearvpoBaTh Ha yTOYHsIIoLLMe
BOMPOCHI
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TeKyLLMIN KOHTPOIb

KomnnekT TMnoBbIx 3agad

KomMnnekT TmnoBbIX 3agav

OTBeT Ha 3agayun gaH
HenpaBunbHbIi. Ob6bsACHeHNe
Xo[4a UX peLleHns AaHo
HenornHoe,
HenocrnefoBaTenbHoe, ¢
rpy6biMu owmbkamm

OTBeT Ha 3agaun gaH
npaBusbHbIn. OBbsicHeHNEe
X0[a UX peLleHns
HEeAoCTaToO4HO MOSHOE,
HenocneaoBaTeNbHOE, C
owmbkamm

OTBeT Ha 3agaun gaH
npaBusbHbIn. OBbsicHeHNe
xofa ux pelueHunst noapobHoe,
HO HEeJOCTaTOYHO FIOMMYHOE, C
€OVHMYHBIMK OLIMGKaMu B
netansix

OTBeT Ha 3agaun gaH
npaBusbHbIn. OBbsicHeHNEe
xofa ux pelueHunst noapobHoe,
nocrnegoBaTenibHoe, rPaMoTHOe
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n pomMexXyTo4vHada atTectauna

WNToroBbi TecT

TecToBoe 3agaHue [Onsi  MTOrOBOrO
TecTupoBaHus. Mcnonb3ytotca B xoade
BHYTPEHHETO KOHTPOMsSl W BHELUHEW

npouenypsbl rocyfapCTBeHHON
akkpeguTaumMnm Ana  AuarHoCTUYecKom
paboTbl npv (hopMMpoBaHUM

aKkpeauTauMoHHOro nokasarens "dons
obyyvatowmxcs, BbinonHMBWNX 70% wn
bonee 3agaHuiA  AMarHOCTUYECKOW
paboTbl, chopMMpoBaHHOW M3 oHAa
OLIEHOYHbIX CPeACTB — OpraHu3auuu,
ocyllecTBRstoLWen obpasoBaTenbHyto
[eATenbHOCTb, MO COOTBETCTBYHOLLEN
obpasoBaTernbHoM nporpamme
BbicLlero obpasoBaHus"

0-49% npaBunbHbIX OTBETOB

50-69% npaBunbHbLIX OTBETOB

70-89% npaBunbHbIX OTBETOB

90-100% npaBunbHbIX OTBETOB
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n pomMexXyTo4vHada atTectauna

3k3ameH

a) NpoBOAWTCSA COMMAacHO PacrnucaHuio
ceccuu; 0) npegycMoTpeHo
nposefeHne cneumanbHbIX
KOHCYNbTaUMn  Npen, 9K3aMeHoM; B)
9K3aMeH NpoBOAUTCS B YCTHOW hopme
no 6wnetam. Bcero O6wunetoB 25.
Kaxgbli 6uneT comepxuT 2 Bonpoca
M3  nepeyHss, copepxawero 50
BonpocoB. Bonpockl Ans 6uneros u3

cnvcka BOMPOCOB noa6upatotcs
cnyyanHbiM  obpasom. [lpu  3TOM,
Bonpoc Ne1 B Owunete nossonsier

OLIEHNTb YPOBEHb CHOPMMPOBAHHOCTM
komneteHumn [IK-7, Bonpoc Ne2 -
YPOBEHb CchOpMMPOBAHHOCTH
komneteHuun MK-8; r) Ha noaroToBsky K
OTBETY  Kaxaomy  obyuvarouiemycs
oTBoaMTCA He MeHee 45 MuH. Ha
YCTHbI OTBET Mo Bonpocam 6uneta
oTBoaMTCA He Gonee 15 muH. lMocne
oTBeTa MOryT  3ajaBaTbCsl 1-2
YTOYHSAIOWMX WU OOMOMHUTENBHbBIX
BOMpoca M3 TOfO Xe MEepeyHs.
Ok3amMeHauVoHHble BuneTbl HaxoaaTCs
y npenogaBatens (XpaHsiTcs  Ha
kadbenpe).

He3HaHue unm HenoHnmMaHue
06y4aloLLMMCsi OCHOBHOTO
MaTepwvana; Ha 6onbluyto YacTb
BOMPOCOB M0 COAEPXKAHMIO
3K3aMeHa 3aTpyaHsieTcs Aatb
OTBET UNW He AaeT BEPHbIX
OTBETOB

3HaHus umetrot
dparMeHTapHbI xapakTtep,
OTNNYaTCS MOBEPXHOCTHOCTLIO
1 Marnow cogepXXaTenbHOCTbIO;
cogepxaHue buneTta packpbITo
cnabo, UMerTCA HETOYHOCTH
npu OTBETE Ha OCHOBHbIE
BOMpockl buneTa; HapyLueHa
TIOrUKa U3NOXEHUsI, OTCYTCTBYET
OCMBICIEHHOCTb
npeacTaBrnsiemMoro matepuana

3HaHMs UMeT JOCTaTOuHbIN
copepxaTenbHbli YpOBEHb,
ofHaKo oTnu4yatoTca cnabon
CTPYKTYPUPOBaHHOCTbIO;
packpbITo cogepxxaHue buneta,
MMEKTCSH HETOYHOCTM NpKn
OTBETE Ha OOMNONHUTENbHbIE
BOMNPOChHI; HeJOCTaTO4YHO
packpbiTa npobrnema no ofgHoMy
13 BOMpOCoB buneta

3HaHus oTnnyaroTes rnybuHomn
1 cogepxaTenbHOCTbIo, AaeTcs
NOMHbIV UCHepnbIBaOLLNIA
OTBET, KaK Ha OCHOBHblE
BOMpockl buneTa, Tak U Ha
[OMOMHUTENbHbIE;
obyuatoLmiics ceobogHO
BnageeT Hay4YHbIMU MOHATUAMM;
TNOTMYHO ¥ JoKa3aTenbHO
packpblBaeT npobnemy,
npeanoXeHHyto B bunete;
obyyvatoLmnincs 4eMOHCTpUpyeT
yMeHWe BeCTW amarnor un
BCTYNaTb B HAY4HYIO AMCKYCCUIO







BOITPOCHI JIA IOAI'OTOBKH K OITPOCY

KonTpoaupyemble KOMIETEeHIINH:

IIK-7 — ciocoGeH BBIMOIHATH KOHTPOJIb TpoLiecca pa3paboTKy TEXHOIOTUYECKOW JOKYMEHTALUH,
COOJIO/ICHUS NTapaMETPOB TEXHOJIOTUYECKHUX IIPOLIECCOB U PEXUMOB paboThl 060py/0-
BaHMS, TEXHOJOTMYECKON TUCLUIIMHBI, TEXHUKU O€30IIaCHOCTH B IieXax, Mojpasjene-
HUSX OPTaHU3ALUU CYIOCTPOCHHUS U CYJOPEMOHTA,;

ITK-8 — criocoben pa3zpabarbiBaTh rpaguKu KOMIUIEKCHOM MTOATOTOBKH MPOU3BOJICTBA, KOHTPOJIU-
pOBaTh UX HUCIIOJIHEHHE, COCTABIATh CTAIEIBHOE PaCIUCaHUE, OPraHU30BbIBATh U KOH-
TPOJIUPOBATh OOecleueHre NPOU3BOACTBA paboueil KOHCTPYKTOPCKOM M TEXHOJIOTuYe-
CKOH JOKyMEHTalMeH, BBIIYCK 3aKa3HbIX BEIOMOCTEH, KOOPAMHHPOBATb PabOTHI IO
MaTepUaIbHO-TEXHUYECKOMY CHA0)KEHHIO LIEXOB BEPQH.

1. IToHsATHS O TPY30NOABEMHOCTH CYAONOIBEMHBIX COOPYKEHUM.

2. OmpezneneHue 3arpy3ku CyIOHNOIBEMHOIO COOPYKEHHS B (PU3MUECKHUX
eIMHULax (110 Macce CIYCKAEMbIX/TIOJHUMAEMBIX CY/I0B).

3. Onpenenenne 3arpy3ku CyAONOABEMHOTO COOPYKEHHUS MO TPYIAOEMKOCTH.

4. CocTaB CyJONOIbEMHBIX COOPYKEHUI BEPPU.

5. IlpuHUMNHAIbHAS TEXHOJOTUS MTPOEKTUPOBAHUS CYIONOABEMHBIX COOPY-
KCHUMU.

6. HopMbI TEXHOJOTHUECKOTO MPOEKTUPOBAHUS CYIOMOABEMHBIX COOpPYKe-
HUU. DTanbl MPOEKTUPOBAHHUS.

7. Ctpykrypa TexHrueckoro 3aaHusi Ha MPOEKTUPOBAHUE CYIOMOIBEMHOTO
COOPY>KEHUS U pa3paboTKy CMEXHBIX YacTel MpoeKTa

8. Turibl 1 BUJIBI CYIOTIOIbEMHBIX COOPYKCHHI.

9. [lonsiTHE HECYIIEH CTIOCOOHOCTH CYJOMOABEMHOTO COOPYKEHHUS.

10. HopmaTuBHO-MeTOAMYECKass 0a3a MPOCKTUPOBAHUSA CYHAONOABEM-
HBIX COOPYXEHUM Bepdu.

11. OcoGeHHOCTH MPOEKTUPOBAHUS CYIOMOBEMHBIX COOPYKEHUHN Bephu.

12. CynonoabE€mMHBIE COOPYKEHHUSI KaK 00EKT CTPOUTEIHHOTO MPOEKTH-
pOBaHMUS.

13. Onpenenenre HOPMAaTUBHOM MOTOHHOM HAarpy3Ku OT Beca CyJHa.

14. OcHoBHbBIE pacUY€THBIE HArpy3KH HA CYAONOIBEMHOE COOPYKEHUE OT Be-
ca CyJHa.

15. Harpy3ka OT BeTpOBbIX BO3JEHCTBUIA Ha KOPIOYC CIyCKaeMO-
ro/TI0THUMAeMOTI0 Cy/THA.

16. PacuétHble cxembl CyI0NOAbEMHBIX COOPYKEHUH.

17. Monynu u Ko3(pPUIUMEHTHI yIPYroro OCHOBaHHUS .

18. PacuérHast )KECTKOCTh Cy10NOIBEMHOTO COOPYKEHUS.

19. Cratuueckuii pacuér cya0noAbEMHBIX COOPYKEHHI.

20. T'py3onoabEMHOE, TPAHCIIOPTHOE M CYAOCIYCKOBOE O0OpPYJI0BAaHUE CY-
JIOTOIBEMHBIX COOPYKEHUM.

21. TsaroBasi ocHacTKa JUIsl IPOJOJBHOIO U MOMEPEYHOrO MEePEMEIEHUS CY-
JIOB U OJIOKOB.

22. KpanoBoe 0060pya0BaHue CyTOTOIBEMHBIX COOPYKEHUM.



23. Pacuét xonuuecTBa MoaAbEMHO-TPAHCIIOPTHOTO O0OPYIOBAHUSI.

24. PenbcoBbie U O€3peIbCOBbIE TPAHCTIOPTHBIE CPEJICTBA.

25. Pacy€T KoJIMYeCcTBA HAIOJIBHBIX TPAHCIIOPTHBIX CPEJICTB.

26. ApXHUTEKTYpHO-CTPOMUTENIbHBIC PEHICHUS B MPOEKTAaX CYAOMOAbEMHBIX
COOPYKECHUH.

27. OG0CHOBaHHME APXUTECKTYPHO-CTPOUTEIBHBIX PEIICHUHA B MPOEKTAX CY/I0-
MOJIbEMHBIX COOPYKECHHUM.

28. OCHOBHOE CYyAONOIBEMHOE COOPYKEHHE.

29. Pa3paboTKka TEXHOJIOTHYECKON MIIAaHUPOBKH OCHOBHOI'O CYJIOTIOIBEMHOTO
COOPYKEHUH.

30. BcnomorarenbHbIe 37aHUS B COOPYKEHUS.

31. Konreniusi npoeKTUpOBaHUs YHEProdPHEKTUBHBIX CYTOMOIBEMHBIX CO-
OPYKEHHUM.

32. mkeHepHbIe CHCTEMBI M DHEPTOX03SHUCTBO CYIOTOIBEMHBIX COOPYKE-
HHU.

33. CoopyXeHHS U CETH TEIUIO- ITHEBMO- 1 TOTUIMBOCHA0KCHUS.

34. Cuctembl OTOIIJICHUS, BEHTUIISIIUU U KOHAUIIMOHUPOBAHUS BO3TyXa.

35. Coopy:keHHS U CUCTEMBI BOJJOCHAOKEHUS U KaHATU3AIUH.

36. Pa3paboTka TUTaHUPOBKH MH)KCHEPHBIX CETeH (BOMOCHAOKECHHE, KaHAIIH-
3a1Msl, BO3AYXOBO/IbI, SHEPIOCETHU, CBA3H U JIp.).

37. Dxonoruueckas 6€30MacHOCTh CYAONOAbEMHBIX COOPYKEHHI,

38. OcHOBHBIC HICTOYHUKU U BUJIBI BO3CHCTBUS HA OKPYIKAIOIIYIO CPEY.

39. Omnenka BO3JCHCTBUS CYAONOJIbEMHBIX COOPYKCHHH Ha OKPYKAIOITYIO
cpeny.

40. YkpymHEHHBIN pacu€T BO3JACHCTBHUS CyIOMOIBEMHOTO COOPYXEHHUS Ha
OKPYXaIOILYI0 Cpeay U pa3paboTka peKOMEHJaui 10 €r0 CHHKEHHUIO.

41. OxpaHa W parMoHAIBLHOE HCIIOIb30BaHUE 3EMEIbHBIX pecypcoB. beso-
MacCHOE CKJIQJIMPOBAaHUE OTXOJ0B IMTPOU3BOJICTBA.

42. OxpaHa aTMOC(HEPHOTO BO3AyXa OT 3arps3HEHUM.

43. OxpaHa MOBEPXHOCTHBIX M MOA3EMHBIX BOJI.

44, 3amuTa OT IIymMa ¥ BUOpaIui.

45. DKoHOMHUYECKHEe O00OOCHOBAaHUS TPH MPOCKTUPOBAHUH CYIOMOILEMHBIX
COOPYKECHUHU.

46. MeTo1010rH4eCKue OCHOBBI OINPEIEICHHUS] CMETHOW CTOMMOCTU CTPOM-
TEJIbCTBA CYIONOABEMHBIX COOPYKECHUN.

47. CmeTHble HOpMaTUBBL. CTOUMOCTH TPOEKTUPOBAHUS .

48. Metoauka oneHkH 3(HPEKTUBHOCTH MPOEKTA CYAOMOABEMHOTO COOPYIKE-
HUS.

49. OCHOBHBIC TEXHMKO-DKOHOMHUYECKHE IMOKA3aTeNId CYAONOIBEMHOIO CO-
OpYXKEHUSI.

50. Pacy€T TeXHUKO-IKOHOMHYECKUX IOKa3aTeseld CyJa0noabEMHOTO COOPY-
YKEHUS.



KoHnTponupyemble KoMIeTeHIIIN:

ITIK-7. CiocobeH BBITONHATD KOHTPOJb IpoOLiecca PaspabOTKM TEXHOMOTMIECKOI
JOKYMEHTALMW, COOTIOfEHNs [IapAMETPOB TEXHOIOTMYECKIX IIPOIIECCOB ¥ PEXXMMOB
paboTsl 060PYROBAHMS, TEXHOTOIMYECKON AUCHNIUIMHBI, TEXHUKM Oe30IIacCHOCTH B
Lexax, ofipas/ie/leHMsAX OPraHn3aLui CyJOCTPOEHNS Vi CYAOPEMOHTA

IIK-8. Cmocoben  paspabarbiBaTb  rpaduky  KOMIUIEKCHON — IIOJATOTOBKI
IPOM3BOJICTBA, KOHTPOAMPOBaTb UX MCIIO/THEHME, COCTABIATb  CTalle/bHOE
paciycaHMe, OPraHM30BbIBATh M KOHTPOIMPOBATb OfecliedeHHe HPOM3BOJCTBA
pabodeil KOHCTPYKTOPCKOIL U TEXHOJIOTMYECKOI JOKYMEHTALMel, BBITYCK 3aKa3HbIX
BEIOMOCTel1, KOOPAMHUPOBATh PAOOTHI 10 MaTepMaTbHO-TEXHUYECKOMY CHabXEeHMIO
11eX0B Bepdu

1. PACUET IPOT'PAMMBI 3AT'PY3KHU
CYAOCTPOUTEJIBHOI'O NPEAIIPUATUA

1.1. Pacuér 3arpy3ku npeAnpuATHSA 110 Macce BBITYCKaeMoM
NPOAYKIHH

1.1.1. PacuérHas romoBas mporpaMMa KOPITyCHBIX IIEXOB IO OOIIei macce
BBIITyCKAaEMOM NPOIYKIIMH OpeaenseTcs o Gopmyre

GZ - Gknc, m (11)

rre Gk — Macca METaIMYECKOTO KopItyca cynHa (C METaJUIOKOHCTPYKIHAMHU
HAJICTPOHKH ), m;
Ne — TOZOBOM BBHIMYCK CYZOB (TO0OBas MporpaMma B HaTypaJlbHOM BbIpa-
KEHUH).

1.1.2. Macca MeTaJUIMYECKOrO KOpIyca CyAHa JOJDKHA MPUHUMATHECS IO
IIPOEKTHbIM MaTepuanaM. I[Ipu oTCyTcTBMM TakMX MaTepHalioB Macca KopIlyca
MOXeT OBbITh yCTaHOBJICHA IPUOIMIKEHHO, OJJTHUM M3 CIIETYIOLIUX CIIOCOOO0B:

a) [To ko3 dunueHty momgodus

Gy = KpGy (1.2)

rne Gy ,— Macca KopIiyca CyIHa-IpoTOTUIIA, 1,
Kn — ko3 dummerT noao0mus.

Koaddunuenrt K, onpenensiercs no popmysie
LBH
“n = TBH (13)

non n
rae L, B, H — rnaBHbIe pazMepeHust pacueTHOTO CyIHA, M;
L., Bu, H;, — TnaBHBIC pa3mMepeHus CyJHA-TIPOTOTHIIA, M.

0) [To ko3 duiueHTY yaeabHON MacChl KopIyca
Gy =d-LBH, (1.4)

rae d — ko3 GHUIUEHT yAEILHON MACChl KOpITyca CYIHa, m/n’.
3nauenre kodpduipienta d s pasIMUYHBIX THIIOB CYJIO0B IPHBEIEHO B
Tabm. 1.1.
Tabnuya 1.1 — KoddduumenTs! yaeasHON MacChl KOPITyca CyIHa

Tun cynna Bykcup Hacccz;x;?;cxoe nyc();;I[) }}IISHOG Tankep Bapxa
Koodbimgcer 0,12 0,08.011 | 007.009 | 007.008 | 0,09




1.1.3. IlonHas romoBas Macca MeTajlla, HEOOXOJUMOIO MJIsl BBIMOJHCHUS
TOZIOBOM MPOTpaMMBI CYAOCTPOCHUs ompexaensiercs mo macce G, ¢ yaéTtoMm oT-
XOZI0B MeTayuia mpu oopaboTtke mo ¢popmyse

G, =G,(1+K, ) m (1.5)

rne Ky, — KOdQQUIHUEHT, YUIUTHIBAIOMNN OTXOABI MeTala Ipu 00paboTke
(TIpM M3rOTOBIICHUH AETANEH).

Koappuuunenr Ky, npuanmaercs B npenenax: Ky, =0,03...0,05 - npu
G, = 15000 ... 20000 m; Ky, =0,03 - mpu G,<5000 m.

1.1.4. Maccy KOpIyCHBIX KOHCTPYKLHUH, BBIITYCKAEMBIX KOPIYCHBIMU II€Xa-
MU PEKOMEH/IYETCsI IPUHSITH B JOJSIX OT G, B CIIEAYIOLIMX Mpeesax:

Gron = G

GCC[[ =0,95 GZ,

Grcs = 0,40 G, - s rpy30BBIX CYZIOB (CYXOrpy30B U TAHKEPOB);

Gycs = 0,94 G, — s 6yKcHpOB;

Gycs = 0 — nns 6apax;

Grcc = G, — 111 Bcex CyoB.

[TpunsaTe abpuBeaTypsl:

KOIJ — xoprycoo6padaThIBaroOIIuii 1ex;

CCL — cO0pOYHO-CBApOUHBIi EX;

LCB — nex cO60pku GJIOKOB;
LCC — nex cranenpHON cOOpPKH (CTANENBHBIHN 1EX).

[IpumepHas cxema pacrpeleeHHs TOZOBOro IMOTOKa MeTalla 10 KOpITyc-
HBIM LieXaM NpuBeJeHa Ha puc. 1.1.

10004y Kol E> cch E> ICB E> ICC Y1000
100% 95% 30% 100%

< T

Pucynok 1.1 - Pacnipenenenue ronoBoro nmoToka MeTaia o exaM KOPIyCHOU TPyIIbI

1.2. Pacuér 3arpy3Kku npeanpusiTus mo Tpya10éMKOCTH

1.2.1. Tpyno&€MKOCTh TOI0BOI MPOrpaMMbI KOPITYCHBIX PabOT MOXKET OBITh
ompeneneHa mo gopmyie

Tk = GMtk Kle, H-y/m (16)

rae tk— yoenmpHas TPyIOEMKOCTH KOPIYCHBIX paboT (TpymoéMKocTs 006paboT-
KW OJJHOH TOHHBI METaJlIa M0 KaXIoMy nexy (tabm. 1.2), w-u/m ;
K1- xoounment, yanTeIBaronmii npeood1agaonyo TOJIUHY 0OIIMBKA
cynHa (Tabn. 1.3);
K>- k03 uImeHT, yUuTHIBAIOMUIA TOIOBYIO IPOrpaMMy BBIITYCKa CYHOB
(Tabn. 1.4).

Tabnuya 1.2 — Y nenvHast Tpy10EMKOCTh KOPITYCHBIX paboT

O6mas HaumeHnoBanue 11ex0B
Tuncyma | O Ko | ccm [ mce [ 1mCC
KOCTb, H-4/m VienbHas TpyI0eMKoCTb 1o nexam Ly, #-u/m
Bykcup 75,0 12,0 26,1 25,6 11,3
Haccaictp- 65,0 10,6 20,5 24,0 9,9
CKOE Cy/IHO
Cyxorpys- 60,0 9,6 26,4 18,0 6.0
HBIU T/X
Tauxkep 50,0 8,0 23,4 14,0 4,6
Bapsxa 36,0 6,6 20,7 - 8,7
Tabauya 1.3 — KoahdHiueHT, yUUTHIBAIOLIMN TONIIMHY OOIIUBKH KOpIyca cynHa, K
S, MM 3.4 5.6 7.8 9...10 11...12
K 1,20 1,00 0,90 0,80 0,75

Tabnuya 1.4 — KosduimenT, yunThIBaroMuii To0BYIO pOrpaMMy BhIycka cynos Ko

Kommuectso CyJ0B Ha

3navenue koddpuumnenra K:
TOJI0BYIO Iporpammy, Ng (epry 2

5 12
10 1,08
15 1,0

1.2.2. O0m1as romoBast TpyI0EMKOCTb TIOCTPOUKH CYIOB MOXET OBITH OIpe-
JIeJIeHa 110 U3BECTHON TpymoEMKoCTH Tk
Tk

T=
" H-Y
Kk

1.7



rae K — ko3¢ GUIMEHT yIeNbHOT0 3HaUCHHs KOPIYCHBIX paboT B 00IIeH Tpy-
JIOEMKOCTH TIOCTPOWKH cyaHa (Tabim. 1.5).

Tabauya 1.5 — KoahduimeHT yaenpHOTo 3HaYCHHUs KOPITYCHBIX padoT, Kk

IMaccaxup- Cyxorpys-
Tun cynHa Bykcup CKoe CYJIHO I T Tankep Bapxa
K 0,36...0,40 0,40...0,44 0,44...0,48 0,48...052 0,6...0,7

1.2.3. TonoBas TpymoEMKOCTh KOPIYCHBIX paboT Mo Kakaomy i kopmyc-
HOMY [IeXy onpeesieTcs o Gopmysie

Ti=KiTg n-u (1.8)

riae Kj — Ko3Q(QUIHMEHT, yIUTHIBAIOIIUN J0II0 TPYIAOEMKOCTH i KOPIIyCHOTO
1exa B 001Iei Tpy10EMKOCTH KOPIYCHBIX padoT (Tadi. 1.6).

Tabnuya 1.6 — Pactpenenenne TpyJoEMKOCTH KOPITYCHBIX paboT IO exaM

2. NIPOEKTUPOBAHUE
KOPITYCOOBPABATBIBAIOLIEI'O LIEXA

2.1. Pacuér Kom4yecTBA TEXHOJIOTMYECKOr0 000py/10BaHus,
padounx MeCT M YMcJIa MIPOU3BOJACTBEHHBIX Pado4nx

2.1.1. KopnycooOpabaTbeiBaroIuii 11ex MpeHa3HA4YeH i 00pabOTKU Me-
TaJljla, U3TOTOBJICHUS JICTAJICH U3 TUCTOBOIO M MPO(WILHOTO MPOKaTa U UX IIe-
peaadn B CKOMIUIEKTOBAHHOM BUJE B IPYTHUE IleXa KOPILYCHOM IPYIIIbI, IPEXKIE
BCEro B cOOPOYHO-CBAPOYHBIH IIEX.

2.1.2. TonoBas Tpy0€MKOCTb KOpITycooOpabaTbIBatolero uexa oy, pac-
IpesenseTcs Mo yJacTKaM, ITOTOYHBIM JIMHHAM M pabotam. [IpumepHoe pac-
TpesieNieHne TPYAOEMKOCTH ITPHUBEICHO B Tabm. 2.1.

Tabnuya 2.1 — PactipeneneHue TpyA0EMKOCTH KOPITYyCOOOpadaThIBAIOIIETO IeXa
0 y4acTKaM U pabotam

Koaduuuenr Kj (no cynam)
Hex Bykcup Haccca;»;[ﬁgcme CI}{/;%I? %{3' Tankep Bapixa
KOIJ 0,19 0,16 0,16 0,16 0,28
CCIQ 0,34 0,39 0,44 0,47 0,36
LCB 0,32 0,32 0,30 0,28 -
1CC 0,15 0,13 0,10 0,09 0,36

1.3. Odopmiienue pe3yJibTaTOB pacuéra 3arpy3Kku
npeanpusTus

1.3.1. B nosicHuTeNbHOHN 3aUCKE K KypCOBOMY IPOEKTY INPUBOIAMUTCS MOJI-
pOOHBIN pacdyéT MporpaMMBI 3arpy3KH IPEANPHUATHS, BBIIOJIHEHHBIN 10 TIPUBE-
JIEHHOMY BBIIIIE aJITOPUTMY.

1.3.2. WrtoroBele pe3ynbTaThl pacuyéTa MPOrpaMMBI 3arpy3KH CyIOCTPOU-
TEJILHOTO MIPEATIPUATHS pEKOMEH TyeTcsl TpuBecTH B popme Tadim. 1.7.

Tabnuya 1.7 — PactipeneneHne rofoBoi MporpaMMbl KOPITYCHBIX paboT MO Lexam

. TpynoéMKOCTh TOTOBOM
Ilex Kopnyl;?{i?;%;;;gﬁznﬁ m MIPOrPAMMBI 10 KAKIOMY LIEXY, H-4
’ K T, nu
Ko Grou = Tron =
CcCl Geey = Tecn =
CB Gues = Tycs =
HCC Guec= Ticc=

VY nenbHast TpyIOEMKOCT KOPITYCHBIX paboT
[IPH FOJJ0BOM Bblnycke ctaiu Grop, m:

VYuactku u paboTs
<3000 3000 - 5000 > 5000

Koun-Bo onHOBpe-
MEHHO paboraro-
X My, Ye.

1. YuacTok npesiBapHTENbHOM 00paboTKN MeTauia

1.1 TpaBKka JMCTOBOTO MeTaIa 2 0,06 0,06 0,06
1.2 ITpaBka npoduiIpHOTO MeTaIIa 2 0,03 0,03 0,03
1.3 OuncTka, rpyHTOBKA, CyIIKa 2 - - 0,06
Bcero: 0,09 0,09 0,15
2. V4acTOK TEIIOBOI PE3KH JieTalell U3 JIMCTOBOrO MeTA/LIA
2.1 PazMeTKa, MapKUPOBKA 1 0,05 0,05 0,05
2.2 Pe3ka MaIllMHHAS 1 0,04 0,14 0,14
2.3 Pe3ka pydHas 1 0,10 0,08 0,08
2.4 TlpaBka neTaneit 2 0,04 0,04 0,06
Bcero: 0,23 0,31 0,33
3. Y4acTOK MEXaHW4ECKOM Pe3KHU JICTalIeil U3 JINCTOBOTO METAJLIa
3.1 PazmeTka, MapKUpOBKa 1 0,06 0,05 0,05
3.2 Pe3ka Ha TMIIBOTVHHBIX HOXKHHIAX 2 0,11 0,09 0,09
3.3 Pe3ka Ha yHUBEpPCAJILHBIX MIPEcc-
Zomf’uax P 1 0,06 0,05 0,04
3.4 BeipyOka v mpoOUBKa OTBEPCTHIA,
PYDIE 1 ADOOIBa OTRP 1 0,02 0,02 0,02
3.5 Ipaska neraneit 1 0,03 0,02 0,02

Bcero: 0,28 0,23 0,22




IIpooonscenue mabn. 2.1

4. Y4acTOK W3rOTOBJIEHUS I[eTaJ'IefI n3 HpOd)I/IJ'IBHOI‘O MeTaIa

TKOU.nKp
m - (2.2)

p.p qbp_ oK,
rne @p o — NeHCTBUTENbHBIH (pacu€THBIN) rofoBoi (GoHa BpeMeHH pabodero
(cMm. Tabm. 2.3), u.

Tabnuya 2.2 — JleficTBUTENBHBIN (pacyETHBIN) TO0BOH (OH] BpeMEHHU PabOTH
000pyIOBaHUS U PAOOUUX MECT

4.1 PazmeTKa, MapKHPOBKa 1 0,03 0,02 0,02
4.2 Pe3ka, BepyOKa U mpoOMBKa OT- 1 0,03 0,07 0,07
BEpCTHI
4.3 'nbka, MaJIKOBKa 1 0,03 0,04 0,04
4.4 TIpaska neraeii 1 0,03 0,02 0,02
Bcero: 0,12 0,15 0,15
5. YyacTok ruOKH JeTajei u3 JUCTOBOIo IIpoKaTa
5.1 TmbKa B BabIax 2 0,05 0,04 0,03
5.2 Tubka Ha peccax 2 0,13 0,11 0,06
5.3 'ubka Ha cTaHKax 2 0,05 0,05 0,04
5.4 IllTamMmoBKa 1 0,05 0,02 0,02
Bcero: 0,28 0,22 0,15
MU TOT O no uexy: 1,00 1,00 1,00

2.1.3. Konn4ecTBO €IUHHI] TEXHOJIOTHIECKOTO O0OPYHOBaHUSA U pabodmx
MECT IO KaXI0¥ pabote onpeensieTcs no Gopmysie

Tkoy.nK ),
op! cD06.0mo.p K K,

rae Kj — ylenbHOEe 3HauCHHUE TPYAOEMKOCTH PaboThl B OOLIEH TPYI0EMKOCTH
TOJIOBOM MPOrpaMMBbI KopiycooOpabaTeiBarolero mnexa (cMm. taoim. 2.1);

N

2.1)

Dy6.0 — NEHCTBUTENBHBIA pacUeTHHIN TOJ0BOW (OHI BpEeMEHH pPabOTHI
obopynoBaHus (cM. Tabdm. 2.2), u;

Mo.p — KOJIMYECTBO OJHOBPEMEHHO PabOTAlOMMUX Ha 000PYNOBaHUH HIH
pabodem mecrte, (cMm. Tabm. 2.1), yen.;

[K;]= 0,8 — pacuéTubii Kod(duIMEenT 3arpy3KH 06OPYIOBAHUA WIH pa-
004YnX MECT;

K, = 1,25 — xoadPunueHT nepepaboTKH HOPM BPEMEHH.

31ecs U B JaNbHEHIIEM pacdyETHBIC 3HAYCHHS KOJHYECTBA 00OPYIOBaHUS,
paboYnx MECT W YHCJIa MPOU3BOJICTBECHHBIX PabOYUX OMPEACISIFOTCS C TOYHO-
CTBIO JI0 NecATHIX. [IpuHsThIE 3HaUeHUs 3TUX BeauduH N, ; OMpeaensoTcs my-
TEM OKPYIJIEHUS PACYETHBIX JI0 IEJIOr0 YUCia ¢ YUETOM BO3MOYKHOCTH BBIMOJI-
HEHUS IPOU3BOACTBEHHOH 3aJauu.

2.1.4. PacyéTHOE KOJIMYECTBO MPOM3BOJICTBEHHBIX pabOUYMX MO KaXJI0H pa-
6ote onpenesnsercs 1o Gopmyie

JlericTBUTETBHBIN
HaumenoBanue KomngectBo cmen (pilC'-léTHblﬁ)
000pyn0BaHus paboTsI 060pyKOBaHHS T'onoBoit GpoHx Bpemenu
(DO6.0! h
L5 1 2010
. DIEKTPOCBAPOYHOE U Ta-
30pe3aTesIbHOe 2 3935
3 5775
2. MeTaliopexyIiee U 3aro- 1 2030
TOBHTEILHOE 2 4015
3. VHHKAIBHOE PexXyIIee U 2 3890
HPECCOBOE 3 5590
1 2070
4. Paboune mecta
2 4140

Tabnuya 2.3 - JIedicTBUTENBHBIN (pacu€THBIH) rogoBoil GoHx BpeMeHH pabounx

JleficTBUTENBHEIN (PacUETHBIN) TO-
[IpopomxuTensHOCTH IIpogomxkurenbHOCTH 10BOIT (POHI BpeMeHH
paboueii Henenn, u OTITyCKa, OH. @
00.00 1
41 15 1860
41 18 1840
41 24 1820
41 36 1790
36 24 1610
36 36 1580

2.1.5. Ilo xaxxpomy BHIY paboT ompenenseTcs MPUHITOE KOJIMIECTBO pabdo-
9uX My, , & TAKKE KOJHYECTBO pabOYMX, pabOTAIONIMX B HAMOOJEE 3arpyKEH-

HYIO (KaK IpaBHJIO THEBHYIO) CMEHY

m_ N (2.3)

Mpo = Mo pNon>

2.1.6. TlpuBeneHHas BbIIIE MMOCIEIOBATEIBHOCTh PAcuéra BBIMOIHIETCS B
dhopme Tabdm. 2.4.




Tabnuya 2.4 — Pacuér xonuuecTBa 000pyI0BaHHS U pabOYUX MECT
KOPITycO00pabaThIBAIOIIETO IIeXa

\
g Konuuectso
S N Konunuecto
o 2 % obopynoBa- ABOUIX
HaumenoBanue g E x = HUS s P ’ =
58 2 =3 IS = qej. 3
Y4acTKOB U 2 1 S eo.
=) = X X
pabot s X
s o
£ 2 s o B
S S s s, =,
= z| = g g €

[Tonryyennoe 3HaueHue koddduimenta K xoy (C TOUHOCTBIO 10 COTHIX) He-
00X0/IMMO CPaBHUThH C HOPMATHUBHBLIM 3HadeHHeM 3Toro koapduuuenta [K],
KOTOpBIH ITpuBeIEH B Ta0. 2.5.

Tabnuya 2.5 — HopmaTuBHOE 3HaYeHHE KOd()(HUIMEHTA 3arpy3Ku 000pYIOBaHHS H
pabovnx MeCT KOPITYCHBIX [IEXOB B 3aBHCHMOCTH OT T'OJIOBOTO BBIITyCKa MPOIYKIIMH

G., m 500 1000 1500 2000 2500 3000 4000

[K] 0,69 0,71 0,74 0,76 0,78 0,79 0,82

1. YgacTok mpeaBapuTeIbHOH 00paboTKN MeTalia

1.1. IpaBka npodunei
1.2. IIpaBka JMCTOB
1.3. OuucTKa, rpyHTOBKa

G, m 5000 6000 7000 8000 9000 10000 11000

[K] 0,83 0,83 0,83 0,84 0,84 0,85 0,86

Bcero no yyactky: 2 2| 2 2122

2. JIuHus TEINIOBON Pe3KH JeTajel U3 JIMCTOBOrOo MpoKaTa

2.1. Pa3merka
2.2. Pe3ka
2.3. IlpaBka

Bcero mo yuactky: P 2| 2 2| 2 X

3. JIunusi MexaHUYeCKON PEe3KH JeTajeil u3 JMCTOBOrO MpoKaTa

3.1. PazmeTtka

3.2. Pe3ka
3.3. IIpaBka
3.4. T'ubka
Bcero no y4yactky: P 2| 2 2| 2 X
Bcero mo niexy: | | 1,0| || 22| ZZI | 22| 22| 22|

2.1.7. Tlocne BwimonHeHUsT pacuéta (Tabm. 2.4) ompenenstoTcs Cleayouue
TIOKa3aTesy 1Mo KopIiycoobpabaTeIBaronieMy exy:
KoadhdunmenT 3arpy3ku 060pya0BaHus MO IEXy

T 0.p
K?.KOL[ - A(? -N ' (2.4)

rae No.p — pac4éTHOE KOIMYECTBO 000pyHOBaHMs A 1exa (cM. Tadm. 2.3), eo;
No.» — IPUHATOE KOJTMYECTBO 000pyI0BaHMsI sl 1iexa (cM. Tabm. 2.3), eo.

Ecmu xoa¢dunuent K ko MeHbIIe HopMaTHBHOTO /K] — cnexyer BImon-
HHUTh KOPPEKTUPOBKY pacuéra B Tabn. 2.4. OHa HOMHKHA 3aKI0YaThCs B 0OBe-
JMHEHUN POACTBEHHBIX OIEpanuii pa3IMYHBIX yYacTKOB M HCIIOJIb30BAHUS I
WX BBINOJIHEHUS] OJJHOTO M TOTO € CTaHKa WM ycTpoicTBa. B ciywae eciu
JIAHHBIX MEP OKa)XETCSl HEJOCTAaTOYHO, B YUEOHBIX IEJSX JIOMYCKAETCs BBIMOJI-

HUTb Nepecu€T TpynoéMKOCTH Tkoy n B CTOPOHY €€ yBenuueHus no Gopmyie

T'xor.n
T =< (2.5)
fot.n No.p/No.n

B sTOM ciiyuae B MOSICHUTENHHON 3aMUCKE HEOOXOANMMO MPUBECTH COOTBET-
cTBytoniee o6ocHoBaHue. [Ipy 3TOM UCXOAUTH U3 BO3MOKHOCTH MaKCHUMAaTbHOM
3arpy3ku 00OpyIOBaHHUS IleXa C YIETOM NEPCIEKTUBBI pocTa 00BEMOB MPOMU3-
BOJZICTBA, BBITIOJHEHUS 3aKa30B 1O OJHOBPEMEHHO CTPOSIIMMCS CyAaM JIPYTUX
MIPOEKTOB, BBHITIOJHEHUsI pabOT MO MPOU3BOJCTBY TOBAPOB HAPOJHOTO MOTPEO-
JIEHUS, a TAKXKE, BBHITIOJHAEMBIX B PAMKaX MEX3aBOJCKOM KOOTIepaIluu.

OKOHYATETHHO TOJDKHO COOIOAATRCS CeIyolee HEPaBeHCTBO

K&KOI[ 2 [R3 Kol
2.1.8. KoadummeHT CMEHHOCTH KOPITycOO0padaTHIBAOIIETO IIeXa ONpee-
nsieTcst mo popMmyie

m
p.n

K —,
m,o

(2.6)

cM. Kol

rae My, — oblIee KOJUYECTBO MPOU3BOJICTBEHHBIX PabOIHX 1IEXa, uer,
Mp.o — 00IIee KOJI-BO pabouMX IEXa, PAOOTAIONIKX B THEBHYIO CMEHY, Yer.

Kosdduunent cmennoctu Ky xoy AOMKEH OBITh HE HMXKE HOPMATHUBHOIO
[K¢y], 3HaueHre KOTOPOTro MPUBOAMTCS B Ta0I. 2.6.




Tabnuya 2.6 — HopmaTuBHbIH K03)QUIMEHT CMEHHOCTH KOPITYCHBIX LIEXOB B
3aBHCHMOCTH OT T'OZI0BOTO BBIITYCKa IPOIYKIUH

G, m 500 1000 1500 2000 2500 3000 4000 | 5000 -
12000

[Kenld 1,06 1,64 1,68 1,71 1,73 1,76 1,79 1,80

2.1.9. Pacu€THOE KOJIMYECTBO BCIOMOTATEIBHBIX PA0OUYNX ONpEAeisIeTcs B
JIOJISIX OT OOIIETro KOJIMYECTBO MPOU3BOACTBEHHBIX Pa0OYHX Iexa mo Gopmyie

- K @.7)

mp.e.p p.emp.n' uel.

rie Ky — /1008 BCIIOMOTaTENIbHBIX pabo4YnX OT OOMIEro KOJMYECTBA IPOM3-
BOJICTBCHHBIX paboYmx 1exa, (cM. Tadi. 2.7).

Tabauya 2.7 — COOTHOLICHHE YUCIICHHOCTH HETIPOU3BOICTBEHHOTO Niepconana, UTP u
OCHOBHBIX Pa00UMX B 3aBHCHMOCTH OT T'0JI0BOTO BBIITyCKa MPOIYKIIMU

PacuéTHOe KONMMYECTBO Myyp p ONPENENAETCA C TOM IKE TOUHOCTBIO, YTO M
mp.s.p-
IIpUHATOE KONMYECTBO NEPCOHANA My, YCTAHABIMBACTCS AHAIOTHYIHO

Mp.6.n-

2.1.12. TooBOi1 BRITYCK MPOIYKIIMK Ha OJHOTO CIIHCOYHOTO pabodyero

Gron
Y2.k00 = m o m/4en. (2.10)

[Mony4yeHHOE 3HAYCHNE HEOOXOANMO CPABHHUTH C HOPMATHBHBIM 3HAYCHHEM
aroro nokasarens [g.] oy, KOTOpbIil IpuBenEH B TabI. 2.8.
JlOIKHO BEIONHATECS TpedoBanue Q. xor = [G.]korr

Tabnuya 2.8 - TonoBoii BEITYCK MPOAYKIIMU Ha OJHOTO CIIUCOYHOTO pabouero
KOPITyCHBIX IIEXOB

o|lo|lo|lo|o| o olo|lo|lo| S

s 8|lo|lca|lea|a|la|alg|g|lg|lea|lala|lalg]8
Blelvw|low|loln|8|3|8|lg|lo|e|2|8|s3
Q SGld N |®| @ QIR|IQ|e|r|o||g|a
O] —
Jd]la|ls |~~~ o - | o (o)
sl TN |d|d 9| |S|o|la|lR |28 |x
S I A e S e S s A s S e S e O s A L I A B I A B A == B - S B =)
X|o|lo|o|o|o|o|o|o|o|lo|g|o|o|ls|s|o

m|o|lo|o|w|d]|~ ™ | o
|9 x| |K|I~|loe|ld QI8 8|8B|lw w32
fld 22|22 o|lw|joc|d|ao|l2|2|a|a
$|o|e|o|o|o|o|o|s|c|loc|loc|c|e|°|s|o

ITocrne okpyrseHus My, ¢, O LENOTO YHCIIA ONPEAEIAETCS PHHATOE KOJIH-
9€CTBO M p 6 11-

2.1.10. B noHATHE CIIUCOYHOTO COCTaBa pabOUMX BKIIOYAETCS 00Iee KOJIH-
YECTBO MPOU3BOACTBEHHBIX U BCIIOMOIaTeNIbHBIX pabOYHX 1exa

My ™ pnMp.gr uen. (2.8)

2.1.11. KonnuectBo MHXKEHEpHO - TexHW4Yeckux padotHukos (UTP), cuér-
HO-KOoHTOpcKoro nepconana (CKII) u miaamero o0ciry>KUBaroIIero nepcoHaia
(MOII) onpenenseTcs B I0AAX OT CIMCOYHOTO KOJIMYECTBA paboumx Hexa M p c.

mump.p:Kumpmp.c’ uer. (2.9)

rie  Kymp — nons UTP, CKIT u MOII nexa oT cMcoYHOro KoaudecTsa pado-
gnx, (cM. Tabm. 2.7).

T"onoBoii ITo Bcem HauMeHoBaHueE 11€X0B
BBIITYCK KOPIYCHBIM KOIJ | CCI] | 1ICh I 1ICC
HPONYKIHH, | pexam, [g.],

G, m m /ueEzg?] [0/, m/uen
500 8,6 53,5 18,0 28,5 92,3
1000 10,3 64,0 22,7 34,0 108,3
1500 11,8 73,0 26,5 39,5 121,5
2000 13,2 80,0 29,5 44 4 135,0
2500 14,4 87,0 32,4 48,4 148,8
3000 154 89,5 35,2 52,0 160,0
3500 16,3 96,5 38,0 56,0 171,2
4000 17,0 104,0 40,0 59,5 180,0
4500 17,8 110,0 42,8 62,2 187,5
5000 18,6 1145 44,6 65,3 197,0
6000 20,0 1245 48,5 70,0 210,0
7000 21,4 134,0 51,4 75,0 226,0
8000 23,0 144,0 54,5 78,8 238,2
9000 24,8 153,0 57,3 83,1 253,0
10000 26,3 161,5 60,0 87,0 264,5
11000 21,7 169,0 62,0 90,3 273,6
12000 29,0 175,0 63,8 92,7 280,5

2.2. PacuéT miomaaeii KopnycooopadaTpiBaIoOIIero nexa

2.2.1. TIpousBoacTBEHHAs IIIOMAAb KOPITycOOOpabaThIBAIONIETO I1e€Xa OTI-
penensercs mo Gopmyie




S Srou_ 2.11)
n . = 1 .

p-P gS.KOH

T Us xoy — TOMOBOMH BBIMYCK (ChEM) IIPOAYKLMK C OJHOTO KBAaAPaTHOTO METpa

MPOM3BOACTBEeHHOM mromanu mo TIIT nst npoexTupoBanus, (e, Ta0in 2.9).

Tabnuya 2.9 — 'ogoBoit BeITycK (CbEM) IPOIYKLIUH C OAHOTO KBaAPATHOTO METPa
MPON3BOJICTBEHHOMH IIOIIAIN KOPITYCHBIX IEXOB

Tabnuya 2.10 — KoadduuneHT, yauThHIBAIOILIHNIA OO BCIIOMOTaTeIbHON IITOLIA 1
KOPITYCHOTO Iiexa

g
o’\,

©

B

0,200 | 10000
0,201 | 11000
0,202 | 12000

0,161 | 2000

0,172 | 3000
0,176 | 3500
0,180 | 4000
0,182 | 4500
0,189 | 6000
0,192 | 7000
0,198 | 9000

0,138 | 500
0,145 | 1000
0,153 | 1500
0,166 | 2500
0,185 | 5000
0,195 | 8000

. HaumenoBanue 11exoB
T'onoBoii BbITycK Ko | ccn 1ICh
npoaykuu, G,, m
T'onoBoii chém npoykuuu ¢ / MP TIOImAM exa Os, m

500 1,35 0,95 0,55
1000 1,75 1,15 0,85
1500 2,05 1,35 0,95
2000 2,30 1,45 1,00
2500 2,50 1,60 1,15
3000 2,70 1,70 1,25
3500 2,95 1,80 1,30
4000 3,00 1,85 1,45
4500 3,10 1,90 1,55
5000 3,25 1,95 1,65
6000 3,50 2,05 1,70
7000 3,60 2,10 1,85
8000 3,75 2,15 1,95
9000 3,95 2,20 2,00
10000 4,05 2,25 2,05
11000 4,17 2,28 2,10
12000 4,30 2,30 2,15

2.2.2. BecromorarenbpHas TUIONIAAb IeXa ONpeeNsieTcss B JOJIIX OT MPOHU3-
BOJICTBEHHOM IIJIOIIAIH

Se.p:Kesnp’ ile (2.12)

rae Ky - kooppuImeHT, yanThIBaOMMi JT0II0 BCIIOMOTATEIbHON IJIOIAAN OT
IIPOM3BOJICTBEHHOH Iuromaay, (cM. tabum. 2.10).

2.2.3. [Inomanp ckIama KOMIUIEKTAINH AeTaleil (CKiama neTajeif) omperne-
nsieTcs o popmyIie
s Crouft (2.13)
co.p Ka.Kgyal(u.cd ’
rne  Kyoy — KO3GGUIMEHT, YIUTHIBAIOMIMIA OO JIeTajCh, MOCTYMANIMX Ha
CKJIaJ ISl KOMILJICKTAI[|H,
K. — koo dunmeHT ckiasickoro 3anaca;
0yo — yZlebHas HarpysKa Ha / M? TI0JIe3HOM TUIoIay cKIaaa, m/v’;
Ky.co — k03 urmeHT ucnoap30BaHus MOIE3HOHM MUIOMIA 1 CKIIaa.

Koaddumuent Ky, npuHuMactcs B npeaenax Kyp,=0,3...0,8. HanmeHns-
IIee 3HaU€HUE OTHOCHUTCS K LIE€XaM C IOJOBBIM BbINYCKOM HpomykKuuu Grop<
3000 m, nanbospliee 3HaYCHUE MOXKET ObITh NPUHATO TIPH Gror=>12000 m. ns
WHBIX 3HAYCHUH PUMEHSICTCS IMHSHHAST HHTSPIIOJISIIHS.

Koaddumument cxmanckoro 3amaca K, peKOMEHAYeTCs IPUHUMATH U3 pac-
yéra 2 ** MECSIHOTO 3aI1aca MeTajlia Ha CKJIaje, T. €.

s

[Toxasatens gy mpuHumactes B npeaenax 0,5...1,0 m/m?. MeHbliee 3Haue-
HHE )9 COOTBETCTBYET Groy < 2000 m, 6onbuiee — Gyoy = 12000 m.

Koaddunuenr Ky, .9 npunumaercs B npexaenax 0,5 — 0,6 mis nuamazona
3000...12000 c pssMO TPOTIOPIIMOHATBHOHN 3aBUCUMOCTBIO.

PacuéTnoe 3Ha4eHue TIIOMAMM CKJIajia KOMIUIEKTAlMK JeTaled Scyp yTOU-
HSETCS MPH pa3pabOTKe ITAHUPOBKU CKJIana. Y TOUHEHHOE 3HAUYCHHUE Sey 5 MPH-
HUMAaeTcs K JalbHEHIIeMy pacyeTy.

2.2.4. Ob6mas mionank KOpmycooOpadaThIBAIOIIEro 1exa 0e3 OBITOBBIX U
CITy>KeOHBIX TIOMEIIEHNH OTIPEIeNIeTCs 10 BEIPAKECHUIO

S Snp+ss +Sca.n)Kp’ (2.14)

Kol.p — (




rae Ky— Ko3(Q(QUIMEHT, yIUTHIBAIOIMMIA yBEIMICHHE INIOIMAIN 1EXa B CBA3H C
MIEPCIEKTHBHBIM POCTOM IPOHU3BOJCTBEHHON IIPOTPAMMBIL.

Kos¢pdumuent K, npurumaetcs B npenenax 1,05 — 1,07. Ilpu sToM MeHB-
1Iee 3HaU€HUE OTHOCHUTCS K LIeXy ¢ TofoBoil nporpaMmoit Gxoy=3000 m u me-
Hee, a 6onbuiee — Ggoy =10000 m u 6onee. Ilpu unbIX 3HaYeHUAX Gyopp - UC-
MOJTb3YETCs! IMHEHHAS HHTEPIOJISIIHS.

[Mpunsroe 3Ha4YeHWe OOWIEH MJIOIAAM KOPITycOoOOpabaThIBAIOIIETO IieXa
Skor onpenenserca nociae pa3paboOTKU TEXHOJIOIMYECKOH MIaHUPOBKU IIPOH3-
BOJICTBEHHOH IUTOLIAM leXa M IUIAHMPOBOK BCIOMOTIaTENbHOM IUIOMIAH LiexXa
U CKJIaJia JeTanei.

2.2.5. O6mras wiomaab CKiaga CyJOCTPOUTEIBHOM CTaIH ONPEACIIACTCS 0
dbopmye
Sn
S =t 8,6 TSt P (2.15)

cmp Kucn

e S, - moJIe3Has ILIOMAb CKIIAa, 3aHIMAcMast CTeIUIaKaMH ISl MeTaula, M2
Kyen - K03 OUIMEHT UCTIOIB30BAHMUS TIOJIC3HOM TUIOINAAM CKIIa/a,;
Sp6 - TIOMmank, HeoOXoAUMasl [T pa3MeIleHIs U 00CITy)KHBaHUS TEXHOJIO-
THYECKOTO OOOPYIOBAHAS ISl TIPEIBAPUTEIIEHOMN IPAaBKU M OYUCTKH CTAIIH, M
Sy - TUIOIIAJb, HEOOXOAUMAS ISl Pa3MELICHUsST OOIIMX MPOE3I0B, MPOXO-
JIOB ¥ KPaHOBOTO 00OPY/IOBAHUSI, M.
[Mosie3Hast MIOIIAb CKIIa1a CTaIH ONpPeaesIeTcs mo Gopmyie

GI(OU
Sn =K. g (2.16)

sm2ym
rae Kjy — k03(hGUIMEeHT CKIIaJCKOro 3amaca MeTauia;
Oy - HATpPY3Ka Ha [ M? II0JIe3HOM TLIOMWIA M CKIIAZa CTAIH, m/M.

KoadhdunmenT cknamckoro 3amaca npeacTaBisieT co00il OTHOIIEHNE
12

3m—

m

rJie m — KOJIMYECTBO MECSIEeB, HA KOTOPOE PACCUMTaH 3arac MeTajula Ha CKJia-
ne, mec. (PexoMeHayeTcs mpeaycMarpuBath 3amac craau Ha 1,5 — 2,0 me-
cAIa).

VYienbHas Harpyska gy, HOpMaTUBaMM HpejycMoTpeHa B npexenax 3,0 —

3,5 m/wm’. HanGonbiuee 3HaueHme Oy LENIECO00Pa3HO NpUHUMATh TIpH Gopy 2
10000 m.

Koadpdumment Ky, pexkomeHmyercst npuHuMats B npeaenax 0,5 — 0,6. Hau-
Oonblee 3HaYEHHE OTHOCHTCA K 0oJiee KPYIHOMY HPOW3BOACTBY, HAIpHUMeED,
npu Ggoy 2 10000 — Ky, =0,6.

[Tnomanp S, MOXET OBITH YCTaHOBIJIEHA TI0 pa3MepaM BBIOpaHHOTO 000py-
JOBaHUA U IUTOMIaAeH, HeOOXOAUMBIX Ui ero obcmyxuaHus. [Ipu BhImonHe-
HUH OPUOIIDKEHHBIX PacUETOB PEKOMEH/IYETCS IPHHUMATE Sog =50 — 100 .

[Tpu BHIIOTHEHUHU NPUOITMKEHHBIX PACUETOB Sgyy NPUHAMAETCS PABHOH

Sen =(0,1-0,2)S,,, 4%,

Pacu€rHoe 3HaueHMe IUIOMIAAM CKJIafa CTajlk YTOUHSETCS NpH pa3paboTke
€ro IJIaHUPOBKH. B nanmbHEHIINX pacuérax MCIOIb3yeTcsl yTOYHEHHOE (TIPUHSI-
TOC) 3HAUCHHE S.yy ;-

2.3. PazMepsbl POJIETOB M NOAbEMHO-TPAHCIIOPTHOE
o0opynoBaHue nexa

2.3.1. llupuna nponéTroB KOPIycooOpadaThHIBAIOIICTO [eXa OMPEACIICTCS B
npouecce pa3pabOTKH TEXHOJIOTHYECKOH IUIAHUPOBKH C y4ETOM KOJIMYECTBa
napajjicibHO pPasMEIIa€MbIX MOTOYHBIX J'II/IHPIﬁ, IMUPHUHBI KOMITJICKTOBOYHBIX
TUTOINAI0K ¥ HEOOXOMMMBIX PACCTOSHUH MEXIY HIMH IJIS IIPOXOJa WIIHA TpOoe3/ia.

TexHonIOrMYecK HEOOXOAUMYIO IIHPUHY NPOJETa By, Iexa Uil IpuMepa
pasmMenieHusi 060pyI0BaHusI, H300paKEHHOTO HA puc. 2.1, MOKHO ONpPENeTUTh
10 BBIPAKEHUIO

B, =a+2a +46+26+T1+(,y, (2.17)
IZe a, a;— UIMpHHA 000PYAOBaHUS, M,
6 — mHpUHA 30HBI OOCITY>)KUBAHUSI MM PACCTOSIHHE OT KOJIOHHEI 10 000-
pynoBanus, #, (6=0,8);
6 — TIOJIOBMHA IIIUPHHEI KOJOHHEI, (cM. Tabm. 2.11);
2 - paccTosiHuE MEXIy obopynoBanuem, i, (2=1,0 m)
0 - mMpuHa mnpoesna, M, (0=3,0 u).

[To BenmuYMHE TEXHOJOTHYSCKU HEOOXOMUMOHN MIMPHHEI By, u3 Tabdn. 2.11

BBIOMpAETCS yHU(DUIMPOBAHHAS MIMPHHA NPONETA By, [lpn oTOM MOMWKHO CO-
Omonatbest ycnoBue By, By,

2.3.2. BreicoTa mpoJjiéToB KOPIyco00pabaThIBAIOIIETO IeXa ONPEACISICTCS 10
MaKCHMAaJIbHOW BBICOTE YCTAHOBJIEHHOTO OOOPYJOBAaHHS W HEOOXOANMOMY 3a-
30py 110 (hepMBI KpaHa U OTMETKH MTOJJKPAHOBOT'O PeibCa.

TexHonornuecku HEOOXOMUMYIO BBICOTY TponéTta Hy,, IS mpuMmepa pas-
MeIlIeHus: 000py0BaHUS, W300paKEHHOTO HA PUC. 2.1, MOXHO ONPEAEIUTh 10
BBIPAKEHUIO



H,, =H,+3 +3,, u, (2.18)

rae H, — MakCUMallbHas BEICOTA YCTAHOBIEHHOTO 000PYIOBAHHUS, M;
3; — 3a30p Mexay 0bopyaoBaHueM u (epMoit kpaHa, M, (31 =0,5 m);
3, — TpEBBINIEHUE OTMETKH MOJKPAHOBOTO PENbCa Haj HIKHEH KPOMKOMN
(bepmsl kpana, M, (3,=0,5 m).
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Pucynok 2.1 — O6ocHOBaHHE IUPHHEI ¥ BBICOTHI IIPOJIETa KOPITycO0OpaOaTHIBAIOIIETO IeXa

Ilo BeauuyuHE TEXHOJOTHYECKU HEOOXOMUMOM BBICOTHI My, m3 Tabm. 2.11
BBIOMpaeTCs YHHPHUIMPOBAHHAS BBICOTA NMPOJIETA JI0 OTMETKH penbea Hy, v 110
TEPEKPBITUS Hyyp. IIpH 5TOM NOIDKHBI COOIMIOIATECS YCIIOBHS

szmm Ml
H,) >H+h+3, .

rae 3; — 3a30p Mexay GpepMoit KpaHa U nepekpoitieM (3, =0,2 m);
h, — BBICOTA OT Bepxa (epMbl KpaHa 10 royoBku peibca (h, =>2,0 m).

(2.19)

2.3.3. Illar KONOHH IieXa NpH MPOEKTUPOBAHUN NPUHUMACTCS IO PEKOMEH-
manmsaMm tabm. 2.11.

Tabnuya 2.11 — YuauduunupoBaHHbIE pa3Mepsbl MPOJIETOB KOPIyco0oOpabaThIBaoLIEro,
cOOpPOYHO-CBAPOYHOIO IIEXOB U I1exXa COOPKHU OJIOKOB

T'otoBoii BeIyCcK npoaykimu, Gr, m

500...2000 >2000...6000 > 6000...12000
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2.1. Y3mb1, neranmu oo 1,0 2-4 0,14 0,75
2.2. Cekuun 00 5,0 2-4 0,15 0,75
2.3. Cekiuun 50-15,0 2-4 0,17 0,75
2.4. Cexuuu 15,0 - 30,0 2-4 0,18 0,75
3. Llex coopxku 610k0B (LICB) u nex cranensHo# coopku (LICC)
3.1. Y3161, ceKIuu 00 5,0 1-3 0,45 0,70
3.2. OObEMHBIE CEKIIMH 50-15,0 1-3 1,37 0,70
3.3. bnoku cexumii 15,0-30,0 1-3 1,98 0,70

2.3.4. HeoOx0auMoOe KOJUYECTBO KPaHOBOTO 00OPYIOBaHHUS B KOPITYyCOOO-
pabaThIBaIOIIEM IIeXe OnpeesieTcs Mo GopMyIie
N GKOUnutK,o (2.20
kP 9%06.0%uxc e0. -
rae Ggoy — TOJOBOI BBITYCK IPOAYKLUH LIEXOM, 711,
N, — CpeaHee KOJI-BO HUKJIOB (KPaHOBBIX ONEpAlMii) HA eMUHHULY IPY3a;
tx.o — IPOJOIDKUTEIHHOCTD IIUKJIA (KPAaHOBOH OIepannm), u;
g — cpenHssa Macca eIMHUIBI TPy3a, 1m;
@y — AedcTBUTENBHBIA (pacu€THbIN) rogoBoi (oHJ BpeMeHH paboThI
KpaHa, u, (D6 =4015 u);
K, x — pacuéTHbIit KO3 PHUIIUEHT UCTIONB30BaHHUS KPaHa 110 BPEMCHHU.

3Ha4YeHnsT NCXOJHBIX JAHHBIX, BXOIIIUX B GOpMYITy Ui pacdyéra Koiaude-
CTBa KpaHOB, IPUBEICHHI B Ta0I. 2.12.

Tabnuya 2.12 - OpueHTHPOBOYHbIE 3HAYEHHS HCXOJHBIX JaHHBIX IS pacuéra
KOJIMIECTBA KPAHOBOTO 000PYXOBaHHMS B KOPITYCHBIX I[€Xax

HanmeHoBaHKe 1IEXOB M TPYIII TPy30B I g m I ny, | teo Kux

1. KopnycoobpabateiBatomuii iex (KOLD)
1.1. letanu B maykax v KOHTEHHEpax 0,2-0,6 3-5 0,14 0,80
1.2. 3axa3Hble TUCTHI (B CPEIHEM IO LIEXY) 04-12 3-5 | 0,14 0,80
1.3. I1ayku IHCTOB, KOHTEHHEPHI 1,0-15 3-5 0,14 0,80

2.3.5. PacuétHoe KomM4ecTBO KpaHOB Ny, OKPYIJIETCS 0 IIENOT0 YHCIa U

orpezenseTcss NpUHATOe KonniecTBo KpaHoB Ny ,. [Ipu onpenenennu Ny, He-
00XOMMO UMETh B BUAY CIEAYIOIIEE:

a) MPHUHATOE KOJIMYECTBO KPAHOB JIOJDKHO OBITH TAKMM, YTOOBI OBUIO HE Me-
Hee OJJHOTO KpaHa B KaKIOM MpPOJETe Liexa;

6) JkemaTeIbHO UMETh B KaXKJJOM IIPOJIETE HE MEHee IBYX KpaHOB, YTOOBI HE
MpeKpaIiaTh OCHOBHON TEXHOJOTHIECKHUH ITPOIIECC MIPU BBIXOJE U3 CTPOS OJHO-
TO U3 KPaHOB;

B) B CYIIECTBYIOIIMX KOPIYCHBIX II€XaX OOBIYHO HCIHOJB3YEeTCS HE MEHee
OJTHOTO MOCTOBOTO KpaHa Ha 50 — 75 m niuHBI nponéra nexa.

MoxeT OBITh BBITIOJIHEH OOJIee TOUHBII pacyéT KOJMYecTBa KPaHOBOTO 000-
pyzoBaHus. Jlast 3TOro HEOOXOAMMO BCE M3IENUS TOJOBOI MpOrpaMMBbl LieXa
pa3duTh Ha BECOBBIE TPYMIIBL. J{J1s KaXkJJOH TPYMIIBI ONPENEINTh CPEIHIOI Mac-
Cy eAMHHUIBI TPYy3a U ONPENEeNIUTh KOJMYECTBO KPAHOB JUIS KAXKAOH TPYIIIHL.
I'py30nonpEMHOCTE KPaHOB NMPHHHUMAETCA MO0 HAMOOJIBIIEH Macce W3Ienuil B
Ka)KJOU IpyIie.

Tun u XxapakTepUCTHKN KPAHOB BBIOMPAIOTCS U3 MPUJIOXK. 2 WM 110 KaTallo-
Ty KpaHOBOTO 000pynoBaHus. [ 3aKPBITHIX KOPITYCHBIX [IEXOB IIPUMEHSIOTCS
JJIEKTPUYECKHE MOCTOBbIE KpaHbI. sl OTKPBITHIX (IIEX CTaneslbHOH cOOpKM) —
MOpTaJIbHBIE, OAIICHHBIE W KO3JIOBEIE.

2.3.6. HeoOxoqmMoe KOJNHUYECTBO MEXKIIEXOBOTO M MEXIPOIETHOrO (Ha-
MOJIFHOT0) TPAHCIIOPTa OMpEeIeTCs o GopMyJIe
GrouK,, §+tm
N —
m. ' eo.
p g®o6.()Ku.m
rae Ky — Ko3pPUIHUEHT, YIYUTHIBAIOIIUI OO MPOAYKIIUH I[e€Xa, BEIBOSHMYIO
3a ero mpejieNibl HAMOJIbHBIM TPAHCIOPTOM (Ha HEKOTOPBIX TPEATpPHATHSX
HacTh NPOAYKIHHU MOXKET NE€PEAABATLECA B CMEKHBIC I€Xa MOCTOBBIMH KpaHaMHU. B
y4eOHBIX LETIX MOXHO NMpuHATh K, =1, B NPEaNoNoKeHHH, YTO BCS MPOIYKLH
IIeXa BBIBO3UTCA HAITOJIbHBIM TpaHCHOpTOM.);
g — cpenHss Macca BRIBO3UMOTO m31enus (1o tabi. 2.12), m;

(2.21)




V — CKOPOCTb TPAHCIIOPTa (CAMOXOIHBIX TEJEKEK) B Liexe, km/y, (V =3-5);
t,; — BpeMs CTOSIHKHM TPaHCIIOPTA 0] OTPY3KOH U BEI'PY3KOH, U,

(t =0,15- 0,25 u);

S — ManpHOCTH OJIHOTO peiica B 00a kouIla, xm, (S =0,05);

@D,5.9 — neiicTBUTENbHBIN (PacyETHBIN) Tof0BOH (DOH BpeMeHH PaGOThI
obopynosanus, 4, (Pys.9 =4015);

Ky.m — KO3 OHUIHUEHT UCTIONB30BaHuUS TPaHCTIOpTa (Ky, , =0,7 — 0,8).

PacuéTHOE KOTMYECTBO MEXKIEXOBOTO M MEKXMPONETHOrO Tpancnopta Ny,
YTOYHSIETCS TIPU pa3pabOTKe TEXHOJIOTMYCCKON IUIAHUPOBKH LEXa U yCTaHAB-
JMBAeTCS TPHHATOE KonuuecTBO TpaHcmopta Ny, ,. Ilpu 3ToM HeoOGxomaumo
YUHTHIBATH CIIEAyIOLIEe:

a) pacu€THOE KOJIMYECTBO TPAHCIOPTA OKPYIIIIETCS [0 LETIOr0 YHCa;

0) KayKIblif TIPOJIET [eXa JOJDKCH UMETh He MEHEe [BYX SIMHHI] HAMOIBHOTO
TpaHCIIOPTa — AJIs BBO3a MOJMy(paOpHUKATOB MM MeTalla M BBIBO3a I'OTOBOM
TPOIYKIIHH.

I'py30n04bEMHOCTS M pa3Mephl HAMOIBHOIO TPAHCIOPTA IIPUHUMAIOTCA 110
HanOONBIIMM pa3MepaM W Macce M3JEIHi, BBIMyCKAaeMbIX I[eXoM. B kauecTBe
[[EXOBOT0 HAIOJBHOTO TPAHCIIOPTa OOBIYHO HCIOIB3YIOTCS CAMOXOAHBIE PElb-
COBBIE TEJNIEKKHU Ipy3onoabéMHOCTEIO 5, 10, 20, u 30 m (cM. npunox. 2). B ka-
YECTBE MEXIIEXOBOTO TPAHCIOPTA HCIONB3YIOTCS CaMOXOMIHBIC TEIEKKH Ha
pETBCOBOM W IHEBMOXO.Y, 3JIEKTPOKApBI, aBTOMOOWIIH, aBTOTOTPY3YHKH H
IPYTHUE BUIBI TPAHCIIOPTHBIX CPEICTB.

2.4. Pa3paGoTKa TeXHOJIOTHYeCKO NJIAHMPOBKH Lexa

2.4.1. TexHojoruueckas TJIAaHUPOBKA I1eXa M300pakaeTcsl Ha YepTeke ¢ O-
HOMMEHHBIM Ha3BaHWeM. Ha nmcte depTexa, KpoMe TOTO HPUBOJIATCS: IOIIE-
pEUHBIN pa3pe3 mexa A 000CHOBAaHUS HIMPHHBI U BBICOTHI €r0 MPOJIETOB; IIe-
peYeHb YCTaHABIMBAEMOTO TEXHOJOTHYECKOTO OOOPYHOBaHHS, TaOIHUIBI OC-
HOBHBIX AHHBIX M TEXHUKO-IKOHOMHYECKUX TOKa3aTeNieil 1exa; paciudpoBKa
YCIIOBHBIX 0003HaueHu#. [IpuMep KOMIOHOBKH JIMCTA YepTeXa TEXHOIOTHYe-
CKOM IUIAHUPOBKH 1i€Xa NPUBEJEH B IPUIOK. 1.

2.4.2. TlpenBapuresibHO pa3pabaThIBaeTCsl MPUHIMIHMAIBHAS CXeMa o0meH
koMmnoHOBKH Iiexa B MacmTabe 1:1000 mau 1:500. McXOaHBIMH JAHHBIMA IS
3TOTO CIy)XaT: 00IIas pacyéTHas IUIOMab [ieXa; MPOM3BOACTBEHHAs IUIOMIAIb;
IIMPHHA ¥ BEICOTA MPOJIETOB 11€Xa; IIar KOJOHH.

Ha cxeme o0uieli KOMIIOHOBKH IIeXa OINpeessieTcs] KOIMYEeCTBO M Crenuna-
JTU3anys TpoSIETOB, WX JJIMHA, KpaTHAs IIary KOJIOHH, PEIIaloTCsl BOMPOCHI

TPAaHCIIOPTHON CBSI3U CO CMEKHBIMHU LIEXaMHM, BOTIPOCHI Pa3MEIICHHUS] TOTOYHBIX
JIMHUH ¥ yYaCTKOB, TPY30IIOTOKOB.

2.4.3. Tloce okOHYATENbHOW OTpabOTKH 00IIel KOMITOHOBKH IIeXa BBIUEp-
YUBAETCSl TEXHOJIOTHYECKAas IUIAaHWPOBKa Iiexa B Macmrabe 1:100 wmmm 1:50 ¢
HaHECEHUEM OCel KOJIOHH U CEeTKH C pa3Mmepamu saeek 1x/ m wmm 2x2 m (B
MacmTabe). Ha mraHnpoBKe BBIOENSIOTCS MOKAPHBIA MPOe3H, YIacTKH, He 00-
CITy’)KMBaeMble MOCTOBBIMU KpaHaMu («MEPTBbIC 30HBI»), HAMEUYAIOTCS IUIOIIA -
KI BBO3a, BBIBO3a U NEPEAaY MEXIy MpoJIETaMH MaTepHaloB M U3ACIHH, Ha-
HOCSITCSl B MacITade ce4eHHs KOJIOHH U pa3Mepbl BBO3HBIX M BHIBO3HBIX BOPOT
(puc. 2.2).

Crenyer UMeTh B BUJLY, YTO IIPU M300paKEHUH CTEH 3[aHUM, €CIIM B IPUHSI-
TOM Macmtabe MX TOJNIMHA OyAET paBHOM WM MEHBIIEH 5 MM, TOIYCKaeTCs
CCUCHUC HC HITPpUXOBATh, a €CJIM MCHBIIC 3 mum — JIBOﬁHyIO JIMHUIO 3aMCHATH
OJTHOH YTONIIEHHOH. YTONIICHHBIMH JIMHUAMH H300pa)KaroTCsl TaKXKe KOJEH
JKEJIE3HOJOPOKHBIX IMyTEW, MPUYEM €CJiM MOKa3aHa BCSA WX JUIMHA, TO MO KOH-
IIaM peJbC TOJDKHBI OBITH BBHITIOJTHEHBI HACEUKH B BH/I€ KOPOTKUX MEPIECHANKY-
JIAPHBIX HITPUXOB. O6III€CTpOI/ITeHI)HI)Ie QJICMCHTHI, 3JICMCHTBI KOMMyHHKaLIPIfI,
TEXHOJIOTHYECKOE, TPY30HOABEMHOE U TPAHCIIOPTHOE 00OPYAOBAHUE HA TEXHO-
JIOTHYECKHUX MJIAaHUPOBKAX MOTYT M300pa’kaThCsl yINPOIIEHHO, C HCIIOIb30BAHH-
€M YCIIOBHEIX 0003HAYCHHH, IPUBEIEHHBIX B IPIIIOK. 2, 3,5 - 7.

q MEpTEan 30Ha
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Pucynok 2.2 —IIpuHimnnansHas cxema oOIIeii KOMIIOHOBKH IieXa

1 — momraaka s BBO3a MeTa/ula; 2 — IUIOIAAKa /T BBIBO3a JETaje, MOJIOHOB, KOHTEITHE-
POB; 3 — KpaH MOCTOBOIA; TEJIEXKa TPAHCIIOPTHAS C AIEKTPOIPHUBOIOM



Ha ocHoBaHWM MaHHBIX TaOJ. 2.4 MO MPWIOK. 2 BHIOMPAETCS TEXHOJIOTHYIEC-
cKoe 000pyoBaHKeE (B pac4€THOM KOJIMYECTBE) U pa3MelaeTcs Ha IMJIaHUPOBKE
Iexa Mo COOTBETCTBYIOIINM y4dacTkaM. PexomeHIyeTcs Ha Bc€ 000opymoBaHHE
mexa u paboune MecTa BBIpe3aTh W3 KapTOHA WM IUIOTHOTO BaTMaHa MaKeTHI-
1a0JIOHKI (BUJ B IUTAHE) 3TOr0 000PYAOBaHMSI B COOTBETCTBYIOIIEM MacinTade.

C moMOIIbI0 MaKETOB-IIA0JIOHOB PAacCMaTPUBAIOTCS Pa3IIMUHBIC BAPHAHTHI
pa3MmenieHus 000pyAOBaHM M pabounx MecT. BEIOpaHHBII BapHaHT OTpaXkacT-
csl BEIUEpUYMBAHAEM KOHTYpPOB O0OOpyZOBaHUS B IutaHe. Ha sToMm sTame paspa-
OOTKH TEXHOJIOTHYECKOW TIJIAHWPOBKH II€Xa HEOOXOIMMO YUHUTHIBATH CIIEAYIO-
e OCHOBHEIE TPeOOBaHU:

a) obopynoBaHue, pabodyne MecTa, KOMIDICKTOBOYHBIE IIIOMIAIKH, TIIOIIA -
KM JJIs1 CKJIAAMPOBAHUS M HAKOIUICHUS M3/ICIHH JOJDKHBI PacroiaraTtbCs B II0-
CJIEIOBATENILHOCTH, COOTBETCTBYIOIICH MOPSAKY BBIIOJHEHUS TEXHOJOTHYe-
CKHX OIepanuii ¢ ynoOHO! nepeaadel u3aeus ¢ IO3UIUH Ha TTO3UIHIO;

0) HampaBJieHHE NIepeMEIICHHs U3AEIHH 110 TIO3ULUSIM JIOJDKHO COBIAaTh C
o0IIMM HarmpaBjeHUEM TPY30II0TOKA B Iexe (HEOOXOAMMO HCKIoYaTh BCTpEU-
HBIE U MeTNIe00pa3Hble ABMKEHHS N0Ty()padpUKaTOB U U3 );

B) oOmiee KOJIMYECTBO SAWHUIl TEXHOJOTHYECKOTO O0OpYIOBaHUS B IeXe
IIOJDKHO COOTBETCTBOBATH IPUHATOMY B TaOII. 2.4;

') y KaXIIOTO CTaHKa, YCTPOMCTBA, MPHUCIIOCOOICHUS JTOIDKHEI OBITh MPEIy-
CMOTpPEHBI 30HBI OOCITY)KUBaHUS ¥ TUIOMIAKH ISl XpPAaHEHUST OCHACTKH, 3aT0TO-
BOK, JieTaJei MM HaKOIHUTENBHBIX KOHTCHHEPOB (pa3Mepsl ILIOMAf0K JUIS T10-
CIIETHUX OMPEACIAIOTCS M0 pa3MepaM HauOOIBIINX H3ICIUH);

J1) paccTOSTHUS MEXIy 00OpyaoBaHHEM, PaOOUYMMHU MECTaMH, TUIOMIAKaMu
XpaHCHUA U 3JIEMEHTaMU IMPOMBINIICHHBIX 3I[aHPII>i MIPUHUMAIOTCA B COOTBETCT-
BUU C TPeOOBAHHUSMH TPABUJ TEXHUKH 0€30MaCHOCTH M MPOU3BOJICTBEHHOM ca-
HUTapUU 10 HOPMaM TEXHOJOTMYECKOIO NPOCKTUPOBAHUS, IIPUBEAEHHBIM B
Tabu. 2.13 u npunox. 4.

Tabauya 2.13 — PaccTossHUA MeX Ty 000pYyAOBaHHEM, pAOOUYUMH MECTAMH,
IUIOIaJIKaMHU U JIEMEHTAMHU 3[JaHHi L[EX0B

MuHIMaTEHOE 3HAUCHUE

HaumenoBanue paccrosiHuit WM PEKOMEHyeMble
Tpeaecibl U3BMCHCHUSA, M
1. Ot Hepaboueil cTOpoHBI 000PYIOBaHHUS IO KOJIOHH 08..1,2
2. Mexay cMeXHBIM 000pyI0BaHUEM 1,0...1,2
3. Ot obopymoBaHUsI 1O TJIOMIAJOK XPAHSHHUS 1,0...1,4

4. Ilpoxos! BOKpYT pabodero Mecra JyIs Fa30BO MITH IUTa3-

. 1,0
MEHHOH pe3kn

5. Hlupuna npoesaa 3,0

6. PaccrosiHre MeX/Ty CEKLHSIMH POJIBIaHI OB, HAMIOIEHBIMU 0407
TPAHCIIOPTHBIMH CPEJICTBAMH H OJIMDKAHITAMH MPEIMETaMH o

2.4.4. B nponecce paboThl HaJ TEXHOJIOTUYECKON TUIAHUPOBKOM IieXa yTo4-
HsETCs ero o0uIas KOMIIOHOBKA M OKOHYATEJIbHO YCTaHABINBAIOTCSI Pa3Mephl U
obmas miomanae nexa. [lo OKoHYaTeNnbHO NPUHATOMY 3HAYEHHIO MPOHM3BOJICT-
BEHHOHU MIIOMAnHU Sy, OIpPENeNseTcss NPUHATOE B MPOEKTE 3HAUYEHHE TOM0BOTO
BBITYCKA TIPOAYKIMH ¢ / ° IPOM3BOACTBEHHOMN MLIOMIAIN

_Gkouy
Os.xon= S

" m/ (2.22)
np

Ha puc. 2.3 u B mpunoxennsax 8.1-8.12 moka3aHbl BapuaHTHl TEXHOJIOTHYE-
CKOH IUIaHMPOBKU KOPIYCO0OpadaTHIBAIOLIETO LieXa U MPUMEPHI pa3MeIIeHHs
pabouux MecT.

2.5. OcHOBHBIE JaHHDBIE H TEXHHKO-9)KOHOMHYECKHE
NMoKa3aTejii KOpImycooopadaTbIBAKOIIEro 1exa

2.5.1. Ilo uroram pa3pabOTKH MIPOEKTA LieXa TOTOBATCS CIEAYIONIHE OCHOB-
HBIE IaHHEIC:
1) 'onoBoi#t BEITYCK MPOAYKITUH:
a) B HaTYpaJIbHOM BBIPaKEHUH, T. €. B KOJMUYECTBE CYA0OB, HA KOTOPOE U3-

TOTABJIMBAIOTCS ICTAIH KOPITyCa, A,
6) B BuJEe 00LIEH Macchl KOPILYCHBIX KOHCTPYKUMH, Broyy, M.
2) O6mu1as TpynRO0EMKOCTh BBIONHEHUS paboT, Txoy, H-Y.

3) KomaecTBo pabovnx CIMCOYHOE My, ¢, Uet., B TOM YHCIIE:
NIPOU3BOJACTBEHHBIX Mp p. p U Mp y, HeIL.,
BCIIOMOTaTENbHBIX M., Uell.

4) KoaddunueHnt cMeHHOCTH KopiycooOpabarbiBatoniero uexa Key xorr-
(KoapdurmenT Ky, xor HEOOXOAUMO CPAaBHATE C €r0 HOPMATHUBHBIM 3HA4CHU
€M Ui JaHHOTO IeXa. B OKOHYaTeN-HOM BapHWaHTe pa3paboTaHHOTO MPOEKTa
JOJDKHO COXPaHATHCS COOTHOWEHUE Ky, oy = Kew.n)-

5) Komuuectso o6opynosanus nexapacy€tioe N, , 1 ipunstoe Ny, €0.

6) Obmas niomans uexa pacuérHas Skoyp U NpuHATas Sgor, M, B TOM

YKCIIE NPOU3BOJICTBEHHAA Sy p U Sy BCTIOMOTATENBHAS U CKIIAJICKAs

Sep*tScop M Se+Seo, M.

OCHOBHBIE JIaHHBIE MO IEXy NPUBOAATCS B MOSCHHUTEILHOM 3aIllcKe, B OT-
4yére U Ha yepTexe B Tabnuue (Tadu. 2.14).



Tabnuya 2.14 — OcHOBHBIE AaHHBIE KOPIIYCOOOPa0aTHIBAIOIIETO [IeXa

HauMeHoBaHUE JaHHBIX O6o3HaueHne Enununa Bennuuna
HU3MEpEHus Pacuérnas | Ilpunsras
1. Ton0BO# BBITYCK CYZIOB U N, Wi eo. -
IPOIYKIHH. Bror molc. m B
2. O6mas TpyRo€MKOCTh Ha
rOJIOBYIO IIPOTpamMMy. Tron H-Y -
3. KonmuectBo pabo4ux cru-
COYHOE, Mp.c uej. -
B TOM YHCJIE:
M. uen.
-TIPOU3BOJICTBEHHBIX
-BCIIOMOTATEJIbHBIX Mp.6 Hel. -
4. KoadpumnueHT cMEHHOCTH Ken xonr -
5. KonmuuectBo eaunuir o6opy-
JIOBaHHUS No. eo.
6. O61as mIomaib, Skow M
B TOM YHCJTIE:
-TIPON3BOJICTBEHHAS
p A Snp M2
-BCIIOMOTATEIbHAS U CKJIAJ- 2
SB+SO() M
cKast

2.5.2. Tlo 3aBeplIeHMH TMPOEKTa Il€Xa TOTOBATCA TaKXe TEXHUKO-
HSKOHOMHYECKHE MOKA3aTelIH, 10 KOTOPHIM MOXKHO CYIWTh O KadeCTBE BBIIIOJI-
HEHHS MPOeKTa. B kauecTBe TEXHMKO-3KOHOMHUYECKUX IOKa3aTelel orpenesns-
FOTCS M IPUBOATCS CIIETIyIOIINE TTapaMeTphI:

1)YaenpHas Tpygo€MKOCTh BBIIyCKaeMOU HPOIAYKUMH txor,. [IpuBopurcs
KaK NPUHATOE 3HAYEHUE JTOr0 Mapamerpa, H-u/m, Tak U HOpMaTHBHOE [ty xon]
(cM. Tabm. 1.2.). [Ipr 3TOM TOIKHO BBIAEPKMBATHCS COOTHOIICHHE

trorn=< [t xonl -

2) Koadduuuent 3arpys3ku obopynoBanus u pabodux Mect K gorp. Ilpuso-
JUTCS JUIsl CPABHEHUS M HOPMAaTUBHOE 3Ha4YeHUE Kod(hduipenTa 3arpy3ku [K;]
(Tabm. 2.5). JIoJokHO OBITH BBLAEPIKAHO HEPABEHCTBO K kon> [K].

3) 'omoBOY BBITYCK MPOIYKIUH C [ M NPOU3BOACTBEHHOM IIOWAM Js xorp
m/w’. B 5TOM e MyHKTe IPHBOANTCS HOPMATHBHOE 3HAYCHHE BBITYCKA (ChE-
Ma) mpoayKiun ¢ / M’ IpOM3BOACTBEHHO MUIOMIAIM [9s ko] (tabn. 2.10),
m/m°. TlpunsTtoe 3HaueHUE U goy HE JOJDKHO MPEBBIIIATE HOPMATUBHOTO, T. €.
JOJDKHO COOIIONAThCS YCIOBUE Us o> [Zs koul-

16

13

12

21

-
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Pucynok 2.3 — TexHosnorndyeckast IIaHKPOBKA KOpIrycooOpabarsiBaroliero exa (rogosas nmporpamma 4,0 muic. m)
1- HOXXHWILIBI THIILOTHHHBIE; 2-MalllHa ra3ope3aTeNbHas MaclTabHast; 3-Ipecc KPOMKOIHOOUHBIIN; 4-pecc-HOXKHUIBI KOMOMHUPOBAaHHEIE, 5-
CTaHOK PUXTOBATEILHO-IMOOYHBII; 6-BaJIblIbl JUCTOrMOOYHbIE; 7-CTAHOK JIMCTOrMOOYHBIN; 8-1pece [0y XKPHBOLINIIHEIN; 9-CTAaHOK pajHallbHO-
cBepamwibHbIN; 10-HOKHHIB! Bbicednbie: 11-mumnta mpaBmibHO-THOOYHAS: 12-cToN pasmerodnsrir; 13-cToi ra3opesaTenbubiil; 14-morpy3dnk

; 24-Tenexka pydHas; 25-TenexKa caMOXO0 THASL,

: 17-ponbranr BepTUKaNbHBIN; |8-kaHTOBaTenb; 19-ctom; 20-murarens ¢
-CTOWKA POJIMKOBAs

-pOJIbraHT TPAHCIOPTHBIH
; 22-yCTaHOBKA POJIMKOBBIX CTOEK; 23

-pOJIMKOBasi CTOMUKA.

; 15-3cTakaga morpysumka; 16
=KNAH MOCTOROU ATTEKThUuueckuu

possranramu; 21

26

MOCTOBOH



4) I'ooBO# BBIIYCK NMPOXYKIMHM HA OJZHOTO CIIUCOYHOTO Pabouero 9. xor
m/uen. IlokazaTens BHITYCKa J, xoy CPABHUBAETCS ¢ HOPMATHBHEIM (Tabi. 2.9).
JlomkHO coboaaThest yeaoBue 9. xou™ [z xor -

TeXHUKO-IKOHOMHUYECKHE MOKa3aTean Mociae MX pacu€ra u 00O0CHOBaHHS

HPUBOIATCS B IOSICHUTEIBHOMN 3aIMCKE U HAa YepTexke B TalOJIUIe, BEIIOJHEHHOM
o hopme Tadm. 2.15.

Tabnuya 2.15 — TeXHUKO-?KOHOMHUYECKHE ITOKA3aTEeN KOPITycOOOpadaThIBAIOIIETO IIeXa

Enunnna Benununna
HauMeHoBaHue JaHHBIX O6o3HayeHHE A 1
u3mepenust | Hopmartusnas |[Ipunsras
1. Y nenpHas TpynoEMKOCTh
BBIIIYCKaeMOM MPOJYKLHU.
tKO[I n H "l/ m
2. Koa¢pdunuenr 3arpysku :
00opyzoBaHUS U PA0OYHX MECT. %
3. To70BOi BBITYCK IIPOTYK- s.Kol
¢ 1 m? MIPOU3BOICTBEHHON 2
9s.xo1 m/m
IUIOLAH.
4. I'otoBOi1 BBIITyCK IPOYK- 2
ge.K()L( m/m
LMY Ha OJTHOTO CITMCOYHOTO pa-
0ouero

2.5.3. B ToMm ciyuae, eciii Kakoii-To IoKa3aTenb B MIPOEKTe IieXa He JOCTH-
raeT HOPMATHBHOTO 3HA4YeHHs (XYK€ HOPMATHBHOTO) M HCIIOJIb30BaHBI BCE
CPE/CTBA €ro yIy4lleHHsl, HEOOXOMMO B TEKCTE MOSCHUTEIbHOM 3aMHCKU 1aTh
00BsCHEHNE IMPpUYUH TOJYYCHHOr'0 pe3yjibTaTa U 000CcHOBATh MPpUHIUIINAI b~
HbIE IIyTH 00ECIICUCHUS U 11eJIeCO00Pa3HOCTh BHEPEHNUS JAHHOTO pe3yIbTaTa B
HPOU3BOACTBO.

3. NIPOEKTUPOBAHUE CBOPOYHO-
CBAPOYHOI'O IEXA

3.1. PacuéTrnas nporpamma nexa B (pM3HM4eCKHUX €IUHUIIAX H
TPYA0EMKOCTH

3.1.1. COopoUHO-CBapOYHBIH IEX CIYXHUT i COOPKH M CBapKH Y3JIOB H
CEKIMI KOPITyCOB METAUTMYECKHX CYIIOB M3 ACTANCH, TOJydaeMbIX CO CKIaaa
KOMIUIEKTallMd. B y37bI M ceKImmM KOpIyca yCTaHaBJIMBAIOTCS TAKXKE ACTalN
HaCBHIIIIEHNs (TOPIIOBHHBI, KPHIIIKH, IepeOOpOoUHbIe CTaKaHbI, CKOO-TpaIlbl, CIie-
[HaJIbHBIE AJIEMEHTHI ()YHAaMEHTOB, KOMIUIEKTBI M3EIUH ISl KperuieHus 000-
PYZAOBaHUS MOMEIEHUH, TPyOOIPOBOIOB, YCTPOMCTB H T. 11.).

PacuérHas mporpamma 1iexa onpeensercst KOJIN4eCTBOM BBITYCKaeMBIX y3-
JIOB U CEeKIUH (B TOHHAX, IITyKaxX, €AUHUIAX) U TPYIOEMKOCTBIO UX U3TOTOBIIE-
HUSL.

Jlnsa pacuéra mporpaMMsl Iiexa Ha OCHOBAHUH NPHHATOW MPUHIUIHAAIBHON
TEXHOJIOTHH MTOCTPOHKHN M YepTexa pasOMBKH KOPITyca CyIHa Ha CEKLUH U O10-
KU pa3pabaThIBacTCs MIEPEUYEHb BBITYCKAEMBIX [IEXOM Y3JI0B M CEKIHH, KOTOPbIE
TPYIIHUPYIOTCA IT0 KOHCTPYKTUBHBIM M TEXHOJOTMYECKUM IpHU3HaKaMm. Pacripe-
JICIICHIE Y3JI0B U CEKIUi 10 TpyIaM BhIoiHseTcs B Gpopme Tabdm. 3.1. B aToit
JKe TaOJIMIE yKa3bIBAaeTCsl KOJMUYECTBO Y3JIOB M CEKLUH HA CyIHO, UX Macco-
rabapuTHBIE XapaKTEPUCTHKH, TPYAOEMKOCTh HM3TOTOBJIEHHS, a TaKkKe PEKO-
MeHlyeMble 000pyJOBaHHWE M OCHACTKY JUIS IPOM3BOACTBA W3ICTHH Kaxmoi
IPYIIIBI.

Tabnuya 3.1 — PacripesienieHne CEKLUH 110 THIIaM M TEXHOJIOTHUECKUM TPpyIIIaM
1 TPYAOECMKOCTb UX U3TOTOBJICHUSA

= 5 =
HanmenoBanue rpymnn 1 THIIOB S 3 Macca, m TpynoéMkocTs, 2
ceKuuit g < QX £ H-Y Z[ E
. S = =
% 3 =X L E T 2
Ss| 2%l z|¢g| 28 gz
sg| 22X| & 2 = E| Z e 5 S e
ZE| 8=~| E X | 22| 2 = 3 S
= Se| E| | el 5| 5| &l 28
5 > = % =) [5) ] =5 =) o = o &
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n

I'p. 1. [liockue cexum ¢ MPOAONFHON CHCTEMOW Habopa

1.1. Cekiuu qHuUIA

1.2. Cexuuu BTOPOro JHa

1.3. Cexmun mnamyOsl
(Ipu WATPOBONM KOHCTPYK-
UK

1.4. Cekuunm BTOpOTO
oopra




IIpooonscenue mabn. 3.1

1.5. Cexuuu npoaoib-
HBIX ITepebOpoK

Bcero no rpynmne: X X 22X

I'p. 2. [Inockue ceknuy ¢ monepevyHoi cucreMoi Habopa

2.1. Cexuu 60pta
2.2. Cexuuu mnomeped-
HBIX Iepe0OpoK

Bcero no rpynmne: X X 22X

I'p. 3. Cexuuu ¢ Manoi KpUBU3HON

3.1. Cexuu mamyObt
(ipu JIeKaNbHOM MOTHOH )

3.2. Cekuuu aHuIna
3.3. Cexmmu OopTa

Bcero no rpynne: X X 2|l 2| X

I'p. 4. JlekanpHble (KPUBOJMHEHHBIE) CEKIINU

4.1. Cexup AHUINA B
HOCOBOW OKOHEYHOCTH

4.2. Cexup AHUINA B
KOPMOBOI OKOHEUHOCTHU

4.3. Cekuuu mHyIma c
(yHZaMEeHTOM TMOJ TJaB-
HBIE IBUTATEIN

4.4. Cexumn Oopra B
HOCOBOW OKOHEYHOCTH

4.5. Cexumn Oopra B
KOPMOBO#1 OKOHEUHOCTH

Bcero no rpynne: X X 2|l 2| X

I'p. 5. O6pEéMHBIE ceKINH

5.1. HocoBas
5.2. KopmoBas
5.3. boproBas
5.4. JluuieBast

Bceero no rpymnmne: X X | r| X
Bcero Ha cyqHoO: 2 X
Wtoro Ha ronoByto o 2x x| 2x
IporpamMMy:

3.1.2. Macca 0JHOM CEKIIMU Ka)KJO0Tr0o THIA U KaXA0H rpynIbl onpeaensercs
mpuOIIMKEHHO TI0 hopMyIe

G = lbsy - k (3.1)

na6’ M
rae |, b — muHa u mmpuHa cexumu, i,

S — TOJII[MHA OOIINBKU CEKIUH, M,

¥ - IWIOTHOCTD CTAIH, M/M° (y=7,85);

Kia6 — KOO QUIMEHT, YIUTHIBAIOIINM MacCy Habopa CEKIUH U 3aBHUCSIIHI
OT €€ TuMna.

Kra6 =1,3 — 1u1st CeKIMil ¢ MPEUMYIIECTBEHHO XOJIOCTHIM HaOOpOM;

Knae =2,0 — Iu1st ceKIuii ¢ PEeUMYIIECTBEHHO PAMHBIM HabOpOM, a Takke
U 0OBEMHBIX CEKIIMI TBOMHOTO THA U IBOMHBIX OOPTOB.

3.1.3. Tpyno&MKOCTb COOPKH M CBapKH OJTHOM CEKLUH Ka)kJ0To TUIA OTpe-
nersieTcs mo opmyie

- (3.2)

TOe Clccy — CPEOHAA yHelbHas TPYyNOEMKOCTh H3TOTOBJICHHS OXHOH TOHHEI
HNPOIYKUUH B COOPOYHO-CBAPOYHOM Liexe, H-u/m. Onpenensercs mo noxa-
3aTeNsiM COOPOYHO-CBAPOYHOTO Iiexa (cM. Tabi. 1.3 ¥ pekOMEeHIAIMH I1.11.
1.4 u 1.5 JaHHBIX CIPABOYHBIX MATEPHUAIIOB) IO (hopMyie

T. = O:CCUGk

c cn’

Teey
Zecny :@' H-u/m (3.3)

Kez — K03 GULHEHT CIIOXKHOCTH M3rOTOBJICHHS CEKIMU. B 3aBUCHMOCTH OT
TPYIIEI CEKIUH ero 3HaUYeHHEe MOKHO PEKOMEHIOBATH B CICIYIONINX Ipe-
JieJax:

Ke:=0,6...0,8 - ockue CeKuuu C MPOJIONLHON WM IMONEPEYHON CUCTe-
Moii Habopa;

K= 0,8 — 0,9 - cexumu ¢ Maoit KpUBU3HOM;

Kei=1,0...1,6 - nexkanbHble (KPUBOJIMHEIHBIC) CEKIIHH;

Kez=0,5...0,6 - 0ObEMHBIE CEKIMHU, COOUpaeMbIe U3 TPEIBAPUTETBHO U3rO-
TOBJICHHBIX IUIOCKHMX U JICKAJIbHBIX CEKIHH.

TpyaoEMKOCTh U3TOTOBJICHUS BCEX CEKIIMM HA OJTHO CYJIHO COCTaBJISIET
= . 3.4
ch T ¢ M nwu (3.4)
rze n — oOlIee KOJIMYeCTBO CEKIMit 1o BceM rpynmam (u3 tada. 3.1), eo.

prI[OéMKOCTL HU3TOTOBJICHHUA BCCX CCKIII/Iﬁ Ha roJI0BYIO IpOrpaMmy BBIITYC-
Ka CyJ10B OIIPEACIIAACTCA 11O BBIPAKCHUTIO

Tcn:TCCnC’ H-y (3.5)

TZie 7o — TOI0Bas MPOrpaMma CyAOCTPOEHUS, €0.



3.2. PacyéT KoJiM4ecTBa TEXHOJIOTHYECKOr0 000Py10BaHMS,
pabdo4ux MecT U MPOU3BOACTBEHHBIX Pa00YHX

3.2.1. B 3aBUCHMOCTH OT pacy&€THOTO M MPHUHSITOTO KOJINYECTBa 000pyaoBa-
HUSI, @ TaK e OT KOJIMYECTBA TUIIOB CEKIMH MOTYT PEKOMEH/I0BAThCS CIIEAYIO-
ye BUABI 000pYIOBaHUS:

1) mnThI, CTEHIBI, MEXaHU3UpOBaHHbEIE paboune Mecta (MPM), mexanusu-
poBanHbIe moTouHble JUHUK (MILJT) — 1715t cOOpKU M CBapKH IUIOCKHUX CEKIINH;

2) MOCTOsIHHBIE (MHAWBUAYaIbHBIC) U YHUBEPCANBHBIC IIOCTEIH — 1T cOOp-
KU U CBApPKHU CEKLUI MaJIOM U CIOXKHONU KPUBU3HBI,

3) mocTosiHHBIE (MHINBHUIyaIbHbIC) TOCTENN U KOHAYKTOPHI — IS COOPKH H
CBapKH 00BEMHBIX CEKIIUIA;

4) IIUTHI, CTEH]IBI, TPUCIIOCOOIICHNUS, KOHAYKTOPHI M CTAHKH - ISl COOPKU 1
CBapKH y3JIOB KOpITyca Cy/Ha.

B kagecTBe YHHBEpPCAJIBHBIX MOTYT OBITh PEKOMEHJIOBAHBI IIOCTENU CO
CMCHHBIMHU JICKaJIaMH, JIBYXCTOPOHHHUC MOCTECJIN, MMOCTEJIMN C BbIABUKHBIMU KOK-
CaMH.

3.2.2. PacuérHoe KONMM4ecTBO 00OPYIOBaHUs st COOPKHM M CBapKH CEKLUI
Ka)XJJOr'0 TUIa ¥ TPYIIIBI ONpeessieTcs o popmyie

TC.H

- e (3.6)
o-p cD()6.0mo.101(3kn e

N

e Dyp.9 — ACUCTBATIILHBIN TOI0BOU (POH BpeMeHU paboThl 000pyI0BaHUS, Y.
(Do6.0=4140 — cMm. Tabm. 2.2);
Mo p — KOJNMYECTBO OJHOBPEMEHHO PabOTAIOMIMX Ha 00OPYNOBAaHWH IS
M3TOTOBJICHUS CEKIMH (peKOMeHayeTcs B Tabu. 3.2);
K; — pacuérapiii K03 duuent 3arpy3ku o0opynoBaHus (PEKOMEHIYETCs
npunats K;=0,8);
K, — xo3ddumment nmepepaboTki HOPM BpeMEHH (PEKOMEHIYETCS IMPH-
HTh K, =1,25).

Tabnuya 3.2 — KonmuyecTBoO 0THOBPEMEHHO paboTaIOMINX Ha 000PyI0BaHUH
ISl U3TOTOBJICHHSI CEKIIUI

[Mocne onpenenenus pacu€THOro KOJMYECTBA 000OPYIOBaHUS OKPYIJICHUEM
JIO TIEJIOTO YHCIA OTIPENeNIeTCs IPHHATOE KOJIM4IecTBO obopynoBanus N, ,, ed.

3.2.3. Omnpenensiercs (akTHdeckuii Ko3QHUIMEHT 3arpy3Ku 000pyIOBaHUS
JULst COOPKH M CBapKH CEKIMH Ka)KI0T0 THIIA U TPYIIIIBI

N
0.p
K,p=085—, (3.7
o.n
3.2.4. Komu4gecTBO MPON3BOACTBEHHBIX pabounX JJIsi COOPKH M CBapKH CEK-
M Ka)KIOTo THIIA ¥ TPYIIIBI onpeaenseTcs no Gopmyie
T
c.n

S A (3.8)
p.p ®p0K3Kn yeil.

rae @p 9 — pacu€THBIA rof0Bok GoHI BpeMeHU pabodmX, u. (CM. Tl 2.3).

[Mocne pacuéra OKpYyTICHHEM JIO0 IIEIOr0 YKciia B OOJBIIYI0 CTOPOHY Ompe-
JenseTcs IPUHATOE KOIMYECTBO IPOU3BOJCTBEHHEIX PAOOUNX 11), j.

3.2.5. Onpenensiercss oOmas YHCICHHOCTh pabodnx, pabOTAOMKX B THEB-
HYI0 CMEHY

o.p o.n’

Pacuér kommmyecTBa 000pyHoBaHMs Ui COOPKH U CBapKH y3JIOB, CEKLUHH H
6710K0B, K03()(HULIUESHTOB ero 3arpy3Ku, YHCJICHHOCTH NPOM3BOJCTBEHHBIX pa-
00uKX, B TOM 4YHCiIe pabOTAIOINX B JHEBHYIO CMEHY, BBHIIOJHACTCS B TaOJIHY-
HoW opme (hopma Tabm. 3.3).

Tabruya 3.3 — Pacu€r konmmuecTBa 000pyI0BaHHS U IIPOU3BOJICTBEHHBIX pabodnx
cOOPOYHO-CBAPOYHOrO IeXa

Komn-Bo KomuuectBo

. Pexomenmye-
) > § CJ%HHHH npomBonc6T- MBI BUT
Tom cexmm S :i & (o) BOPY' S BEHHBIX pado- 060pyi0Ba-
S O AoBaHUA | & X, uen Hus (onpede-
= 2 S 5| 3| memenno
zZ| = g S S npunodc. 2)

I'p. 1. IInockue ¢ mpomosibHOM cucteMoit Habopa

. KonmuecTBO 0IHOBPEMEHHO
I'pynna cexunii
paborarommx Mg p, 4er

1. Tlmockue 2
2. C mano#t KpuBU3HOM 34
3. Cno»xHOM KPUBU3HEI 3-5
4. O6bEMHBIE:

coOupaeMsble U3 JeTaieil U y3JI0B 4;5

coOnpaeMble U3 IUIOCKHUX U JICKAIBHBIX CEKIUH 3-4

1.1. Cekiuu
JIHUINA
1.2. Cekun
BTOPOTO JIHA
1.3. Cekun
nanyOsl (pu

IIaTPOBOH KOHCT-




pykwmn) |

Ipooonscenue mabn. 3.3

1.4. Cekiuu no-
MEPEYHBIX Mepe-
00poK

5.1. HocoBas
5.2. KopmoBas
5.3. BoproBas
5.4. JlaumeBas

Bcero no rpynmne:

X

Py Py

X

X

X

X

I'p. 2. Ilno

CKHE CCKIIMHU C I10

MEPEYHON C

ncreMoi Habopa

Bcero no rpyn-

2.1. Cekuuu 60p-
Ta
2.2. CeKHu BTO-
poro 6opTa
2.3. Cexuuu npo-
JIONBHBIX 1epedo-
POK

ne: P P P P P P P
Bcir;. moues 1 yy | zx x| sz |z | zx

Bcero no rpyn-
e:

X

I'p. 3. Cexuuu ¢ Manoi

KPUBU3HOM

3.1. Ceknuu na-
TyOBI (TIpH JIeKalb-
HOMW TOrudu maimy-

OBI)
3.2. Ceknuu
JHUIIA
33.Cexuuu bopta

Bcero no rpyn-
me:

X

2 2

X

X

X

I'p. 4. JlekanbHbIe (KPUBOJIH

HEIHBIC) CEKIIUHI

4.1. Cexuuu
JTHHIIA B HOCOBOU
OKOHEYHOCTH

4.2. Cexuun
JTHHIIA B KOPMOBOU
OKOHEYHOCTH

4.3. Cexuuu
nHUIA ¢ QyHIa-
MEHTOM IIOJI IJIaB-
HBbIC IBUT'aTCIIN
4.4. Cexuuu 6op-
Ta B HOCOBOM OKO-
HECYHOCTHU
4.5. Cexuuu 60op-
Ta B KOPMOBOM
OKOHEYHOCTH

Bcero no rpyn-

Ie:

2 2

X

X

I'p. 5. O6bEMHBIC CEKITUU

3.2.9. HeoOxonnmMoe KOTHUYECTBO CBAPOYHBIX AYT B COOPOYHO-CBAPOUHOM
exe onpenenseTcs no popmye

N TeanK ,iK,,
c-0.p ®p.0mo.pK3Kn

(3.10)

rae Kpj — nons TpyJoEMKOCTH Kak[0ro THIIA CBAPOYHBIX paboT B oOmmeit Tpy-
IOEMKOCTH paboT cOOPOYHO-CBAPOYHOTO 1exa (cM. Tabim. 3.4);
@), — neHcTBUTENBHBIN T010BOH (QoHA pabodero BpeMeHH CBapllMKa, u.
(Dp.0 =1820);
Mg, p — KOJIMYECTBO OJHOBPEMEHHO PabOTaIONIMX Ha CBAPOYHOM 000OPYI0-
BAHUHU NPHU BHINOTHEHUHU KaX10i paboTsl, uwen. (m,, =1);
Ky — k03¢ dunueHT HepaBHOMEPHOCTH BHIIOTHEHHs CBAapOYHBIX paboT
(Knp =1,2-1,4),
K; — xosdduipent 3arpy3ku obopynosanus (K3=0,75 — 0,80);
K, — koabdurment nepepabotku HopM Bpemenu (K, =1,25 — 1,35).

HpI/IHﬂToe KOJIMYCCTBO CBAPOYHBIX AYyT Nc.d.n OIPCACIIACTCA OKPYIJICHUCM
paC‘IéTHOFO KOJIM4YE€CTBA 1O LICJIOTO YHcJia.

3.2.10. ITo mpUHATOMY KOJHYECTBY IyT BEIOMPAETCSI COOTBETCTBYIOMIEE KO-
JIMYECTBO OJTHOMOCTOBOTO M MHOTOIIOCTOBOTO CBapO4YHOro obopynoBanus. [Ipu
3TOM CJIeyeT UMETh B BHAY, YTO MHOTOIIOCTOBBIE BHUIBI OOOPYAOBaHUS Mpe-
Ha3HAueHBI JJIs1 00CIyXHUBaHUA 5 — 8 CBapOUYHBIX NMOCTOB. O0IIEe KOTHMIECTBO
CBapOYHOr0 000PYIOBAHMS HAa YYaCTKaX I1eXa TOJDKHO pa3MeInaThCs TaKuM 00-
pa3oM, 4TOObI MaKCHMaJIbHAs [IMHA KaOesel MOIKITF0OUeHHs He mpeBbiinana 25
M.

3.2.11. Pacuér kosMuecTBa CBAPOYHBIX AYr (CBAPOYHOTO OOOPYHAOBAHMS)
BBITIOJTHSACTCS B popMe Tabi. 3.5, B KOTOPOH Tarke onpenessiercs: pakTHIeCKUn
K03(h(ULIMEHT 3arpy3KH CBAPOYHOTO 00OPYAOBAHUS 110 KaXKAOMY BHIY CBapoy-
HBIX PaboT K ¢j ¥ 00wuii no uexy K ¢ y.

Nc.c). p

K .=
3.Cl NC()}'Z

(3.11)




Tabruya 3.4 — lpumepHOE pacnpeieicHIe TOI0BOM TPyI0EMKOCTH COOPOTHO-
CBapOYHOTO IIeXa [0 OCHOBHBIM BUJIaM PabOT TEXHOJIOTHYECKOTO MpoIiecca

Hons tpynoémkocty, K

Bupst pabot oT 00wIel TPYIOEMKOCTH CpeHsts 0 TpyTITe
exa

1. Coopka 27-29

2. Pasmetka 3-4

3. I'a3oBas pe3ka 3-4

4. PyOka, 3auucTKa 7-9 40 - 46

5. IlpuxBatka 5-6

6. CBapka py4Has 10-12

7. CTpOoKKa 3JIEKTPOBO3AYyLIHASI 1-2 16 -20

8. CBapka noryaBTOMaTH4e- 19-21 19-21
cKast 6-8 6-8

9. CBapka aBTOMaTHYeCKast

10. IlpaBka, KaHTOBKa, IIPOBEP- 9-11 10-13
Ka, KOHTYpOBKa 1-2

11. KoHTpoIb, HCHIBITaHUS

MNeo.p (3.12)
K3.c.14 T sy ZNC.O.n : ’

Koadduuent K; ¢, n0mKken ObITh He HIKE KOO QUIHEHTa 3arpy3KH, yKa-

3aHHOIO B Ta0. 3.5.

Tabruya 3.5 — PacuéT Konu4ecTBa CBAPOYHOTO 000PYIOBAHHUS B
cOOPOYHO-CBAPOYHOM IIeXe

KonuuectBo KomnuectBo
B CBapOYHBIX eIMHMIL 000py-
= Iy JOBaHMs
= X, o .
By 3 : >
Bunsr padot S &5 N < < g g
3 < 2 8| § 3
O O o
=z =z gEZ| 5<%
= =]
° s
1. IlpuxBaTka, cBapka pyd-
Hasl, CTPOKKa DJIEKTPOBO3- K, ¢
JTyIIHas
2. CBapka noyaBTOMaTH- K;
qeckas K; 03
3. CBapka aBTOMaTHYECKas
Bcero nn Xy:
CEro MO 1exy z 2 | Koey| ¥ x

3.2.12. Tlo cO0poYHO-CBapOYHOMY LIEXY, TAKXKe KaK JUIsl KOpIrycooOpabarsl-
BAIOILIETO IeXa ONPEIEISIFOTCSI KOJINYECTBO BCIIOMOTaTeNbHBIX pabo4mXx, KOJIHU-
gectBo TP, MOII u CKII, ronoBoi BbIyCK NPOAYKIMH HA OJJHOTO CIIUCOYHO-
ro pabouero u np. Ilopsimok pacuéra Bcex mokasaTesiel TOT ke, YTO U JUIsl KOp-
mycoo0padaThIBAIOLIEro 11eXa.

3.2.13. B cnydae HEOOXOAMMOCTH pacuéTa MOTPEOHOr0 KOJIMYECTBa CBa-
POYHBIX MaTEPHAIOB PEKOMEHIYETCSI MCXOANUTH M3 CIEAYIONINX HOPM: Pacxon
AIIEKTPOIOB Ha MPUXBATKy — 0,2 ke/u, Ha pydHyIO cBapky — oT 1,0 mo 1,3 xe/u;
pacxon 3NMEKTPOJHON MPOBOJIOKH IIPU CBApKe MOJ clioeM (IIroca aBTOMaTHde-
CKOH — 5,0 x2/u M moryaBTOMaTHIecKoi — 3,0 x2/u, TIpH CBapKe B YTIIEKHUCIOM
ra3e aBTOMaTHIeCcKOi — 3,5 ke/u u momyaBTroMaTudeckoit — 2,0 xe/u.

Pacxon roprodero raza (B OCHOBHOM alleTHJICHA) OJTHUM Ta30pe3uuKOM CO-
crasisier ot 0,6 10 0,75 M°/4 B 3aBUCHMOCTH OT TOJIIIMHBI Pa3pe3acMoro Me-
Tana.

3.3. Pacuér nuiomaneii c60poOYHO-CBAPOYHOIO 1eXa

3.3.1. Pacuér mromaneii cOOpOYHO-CBAPOYHOTO I[e€Xa BBITOIHICTCSA MO Me-
TOJIUKE, W3JI0KECHHOM B 1. 2.2 I KOPILycOo00padaThIBAIOIIETO IIeXa.

3.3.2. Cxnaj KOMIUIEKTAI[UH JleTajel Ha BHOBb NPOEKTHPYEMBIX HpEeANpH-
ATHSX PEKOMEH/IYeTCsl BKIIOYaTh B COOPOYHO-CBAPOUHBIN I€X, a CKJIaJ IOTO-
BBIX CEKIMH LienecooOpa3Hell pa3Menath Ha OTKPBITHIX IUIOLIAJKaX WIX B Lie-
Xax cOOpKH OJIOKOB U CTaIENbHOW COOPKH.

3.3.3. Y4acToK rpyHTOBKH M CYIIKH CEKLIUH ¢ y4ETOM CaHUTAPHBIX U MPO-
THUBOIIOJKAPHBIX TPeOOBaHUI JIydIle pa3MelaTh B OTACIBHOM 3MaHWd. Ecmu
9TOT YY9aCTOK pa3MemaeTcsi B 3aHUH COOPOYHO-CBAPOYHOTO II€Xa, OH JOJIKCH
OBITH OTTOPO’KEH OT OCHOBHOW MPOU3BOJICTBEHHON IIOMIAIKHU IIeXa TIePEropoi-
Koii. [lmomanp ygactka onpenensercs Ipu pa3padoTKe TEXHOIOTHUSCKON Tiia-
HUPOBKH 11exa. PaboTa ygacTka nMpoekTHpyeTcsi TPEXCMEHHO: B MIEPBYIO0 CMEHY
— OYHCTKa M 00€3)KUPUBAHNE; BO BTOPYIO — TPYHTOBKA; B TPETHIO — CYIIIKA.

3.4. Pazmepsl P0JIETOB U NOABEMHO-TPAHCIIOPTHOE
o0opynoBaHue nexa

3.4.1. lupuna npona€ToB cOOPOYHO-CBAPOYHOTO IeXa OMpEaeseTCs U3 yc-
JIOBHS PACIIONIOKEHHS MMOTOYHBIX JIMHUH JIN CTAIIHOHAPHOTO 00OPYIOBAHUS IS
HW3TOTOBJICHHS CEKIUM.

Texnomornyeckn HeoOxonumas mmmpuHa 1ponéra Bry cOOpodHO-
CBapOYHOIO Iexa Ul NPUMEPOB pa3MeNIeHus] 000pyaoBaHus, H300paKEHHBIX
Ha puc. 3.1 n 3.2. MoXxeT OBITh OIpe/iesIeHa 110 BHIPAKCHUSIM



B, , =2a+46+46+42+0+4e, (3.13)

By, =a +a+46+26+0, y (3.14)

riae  a, aj — WUprHa 060pYyI0BaHUSL, M;
6 — paccTosiHue OT 000pYyJOBaHMs A0 KOJIOHHBI MJIM LIMPHUHA 30HBI 00CITY-
JKUBaHUS, M;
6 — TIOJIOBMHA IIIUPHHEI KOJOHHEI, M (cM. TabI. 16);
2 — paccTosiHHe MKy 000pyAOBaHHEM C HepaOodel CTOPOHEI, M;
0 — mmpuHa npoesna, u (0=3,0);
e— IIMPHHA HOTH IOpTaja, M.

[o BemMUMHE TEXHOJIOTHICCKHA HEOOXOIUMOH MHUPHUHBL U3 Tadi. 2.11 BHIOH-
paeTcs yHU()MUMPOBAHHAS INMPHMHA MPONETa Byy. Ilpu 3TOM n0MKHO COO6TIO-
JAThCS YCIOBUE

Bup=Bmu (w1 Byyp=> By p).

3.4.2. Bricota mpoiéToB cOOPOYHO-CBAPOYHOTO IeXa OMPEACISIETCS UCXOIS
13 MaKCHMaJIbHOM NIMPHHBI KAHTYEMOW CEKIIMH MM HAaHOOJIbIIEH BHICOTHI 000-
PYAOBaHUS LieXa.
TexHosornyeckn HeoOXOAUMasl BBICOTA MPOJIETOB Ul NMPUMEPOB, MpHUBE-
JEHHBIX Ha puc. 3.1 u 3.2 onpenenseTcs M0 BEIPaXKEHUIO
H, , =Hy +H +3+3 +3,+3,, y (3.15)
rae Hy— mupuHa KaHTyeMOW WM BBICOTa COOMpPAaeMON CEKITNH, M;
H; — BbICOTa KAHTOBOYHOM IJIOIIAIKK, CTeHAa win nocrenu, m (H;=0,3 —
1,75);
3 — 3a30p Mexay ceknueit u creraom, m (3=0,2);
31 — paccrosinue oT cexiuu 10 hepmel kpana, m (3;=3,0 — 3,5);
35, 34 — paccTosSHUA OT HIDKHEH KPOMKH (bepMBbl KpaHa 1O OTMETKH T'OJIOB-
KM pesibca ¥ raka KpaHa B BepxHeM nonoxenud, v (3;=0,5; 3;=0,4 — 1,5).

Io Bemmumnue Hy,, w3 Tabn. 2.11 BeiOupaercs yHHPHUINPOBAHHAS BHICOTA
TpoJIETa JI0 OTMETKH penbea H), U 10 NEPEKPBITHS Hyyp. 1IpH 3TOM JIOJKHBI CO-
OJII0TaThCS YCIOBUS

H,>H,y, ,, m,
H,,>Hy+h,+3;, m.
rae hy, — BeIcOTa KpaHa oT rosioBku penbca, m (h,=2,0);
33 — 3a30p MeXKIy KpaHOM H IepekpbiTieM, M (33=0,2).

(3.16)
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Pucynok 3.1 — O60ocHOBaHWE IIMPUHBI ¥ BEICOTHI MPOJIETOB TIPH M3rOTOBJICHNHN CEKINH Ha

TOTOYHBIX JINHUAX
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Pucynox 3.2 — O60ocHOBaHKE IUPHUHEI ¥ BBICOTHI IIPOJIETOB TIPY U3TOTOBICHHU CEKIUH Ha

CTCHAAX, IMOCTEIIAX U B KOHAYKTOpax



3.4.3. Pacuér xonmuecTBa KpaHOBOI'O 00OpPYJOBaHMS M HAIOJBHOTO TPaHC-
MopTa MPOU3BOAMUTCS MO TOH kKe METOJMKE, YTO M IJIsl KOpIrycooOpabaThIBato-
miero 1exa (eMm. m.a. 2.3.4 — 2.3.6).

3.5. Pazpa6oTka TeXHOJI0IM4eCKOii MIIAHUPOBKH 1[€Xa

3.5.1. TexHonorn4eckas IJIAHUPOBKAa COOPOYHO-CBAPOYHOTO IIeXa pazpaba-
TBIBAETCSl B COOTBETCTBHU C TEMH K€ YKa3aHUSIMM, YTO AaHBI B ILI. 2.4 mis
KOpIycooOpa0baThIBaIOIIEro 1exa.

3.5.2. Paccrosinne Mexay pabOYMMH MECTaMH, YCTaHOBKaMH, ILIOLIaJKaMU
U 2JIEMEHTaMH TPOMBIIUIEHHBIX 371aHHH TIPUHUMAIOTCSI B COOTBETCTBHU C Tpe-
6OBaHI/I§IMI/I IpaBUJ IO TCXHUKE 6C3OHaCHOCTI/I nu HpOI/ISBO[[CTBeHHOﬁ CaHuTa-
pHH, a TaKXKe 110 HOpMaM TE€XHOJIOTHYECKOTO IPOSKTHPOBAHUS CYAOCTPOUTEIIb-
HBIX ¥ MaIlIMHOCTPOUTENBHBIX NMPEeaNpHsATHi. MUHNMAaNbHbIE 3HAYEHUS ATHX
paccTosiHAH IpUBEIeHBI B Ta0I. 3.6 U MPIIIOK. 4.

Tabruya 3.6 — MUHUMAJIbHBIEC 3HAUCHHS PACCTOSIHUN MEXIY pab0odunMu MeCTaMH,
IUIOIIAIKAMHU U JICMEHTaMHU MTPOMBILIICHHBIX 3/IaHHi

HaumMenoBanue napamerpa 3uaseine
mapamMeTpa|
IIpoxon Mexny mrabensiMi MaTePHAIOB, JeTaJICH BEICOTOH He Oonee 1 v . 1,0
IIpoxopl MEXTY YCTAHOBKAMH aBTOMATHYECKON CBAPKH. ...euveuenennenn... 1,5
PaccTosiHne Mexay CTeHO# (KOJOHHOW) M yCTaHOBKaMH aBTOMAaTHUECKOM
(93721 0) 8 P PP 1,0
IIpoxo/bl BOKPYT ra30CBapOYHOTO U Ta30pe3aTeIbHOr0 paboyuero Mecra. .. 1,0
Paccrostare OT cTeHBI (KOJOHHBI) NO OOKOBOHM WM TBUILHOH CTOPOHBI
103 1) 51 : D 0,8
[IupuHa npoe3sa (aBTOMaNIMHA, KOHTSHHEPOBO3 ¥ MPOYHE MOTPY3UUKH) .. 3,0
PaccrosiHue MexIy Ipy30NOABEMHONM MAaIMHOM, NepeABUTAIOLIEHCS IO
Ha3eMHOMY PEJIbCOBOMY IYTH, M OJM3JIEKAIINMH ITPEAMETaMU:
HA BBICOTE JIO 2 M e ouveeeeee et e et e e e e ettt e et e e s 0,7
HA BBICOTE OOJIEE 2M. ...ttt ittt ettt eeeeans 0,4
BricoTa oT HacTHia pabo4nX IUTONMIANO0K 10 HIKHEH KPOMKH BBIIIENe-
JKAIIMX KOHCTPYKIHMH («PA00UAST 30HAN) . .. vuveeeinieeinineninanenananes 1,8
I1I1pHHA TPOXOAA IO HACTHILY JIECOB. .« et ettntateneneatenenaneneneaneneananenes 1,0
Bricora nogbsema Tpy3a Ham MpeaMeTaMH IIPH TOPH30HTAIBHOM €ro IHepe-
Y 110515141 U 0,5

3.5.3. B mposerax cOOpOYHO-CBApOYHBIX ILIEXOB, KaK IpaBHiO, paboune
MecTa pacrojaraloT 10 NIMPHUHE B JBa psAa (IBE JMHUM) C IPOE3ZoM (IPOXo-
JIOM) MEXy HUMH. [IByXpsITHOE pacHoyIoKeHne 000pyI0BaHUS TOBBIIIACT KO-
3¢ QUIMEHT UCIIOJIB30BAHUS TUIONIAIH MIPOJIETa TI0 CPABHEHMIO C OJHOPSIHBIM
PAacCIOJIOKEHHEM.

3.5.4. lllupuHa, BHICOTA W JJIMHA TIPOU3BOJCTBEHHBIX MPOJIETOB COOPOTHO-
CBapOYHOro Iexa OOyCIIOBIMBAIOTCS TrabapuTaMu OOOpYHOBAaHUS C yCTaHOB-
JICHHBIMH Ha HUX H3ASJIMSMH M pazMepaMH IUIOMIafoK obciyxuBanus. lnpu-
Ha paboumx MecT ompenernsercss rabaputaMi HCHOIB3yeMOro 000pyIOBaHUS.
Omna Oyner pa3nu4yHOIl B 3aBUCHMOCTH OT TOT'O, COOMPAIOTCS JIM KOHCTPYKIMA
Ha CTallMOHApHOM OOOpYHOBaHUM (CTEHIAX, IOCTENIX, KOHIYKTOpaX, IO3H-
IIMOHEpax ¥ Jp.) WIN HAa MEXaHW3UPOBAHHBIX MTOTOYHBIX JIMHUIX, 000pyI0BaH-
HBIX CTAIlMOHAPHBIMH WM NEPEIBWXHBIMH MOpTAaJaMH Ul Pa3MEIICHHs Ha
HHUX CBapOYHBIX I'OJIOBOK U Pa3JIMYHBIX COOPOYHBIX IPHCIIOCOOICHHH.

VYcnoBHBIe 0003HaYCHNUS 000PYAOBaHHMS, CPEICTB TEXHOJIOTHYECKOTO OCHA-
IIEHHUS ¥ O0IIECTPOUTENBHBIX AJIEMEHTOB NPHUBEACHBI B PWIOK. 2, 3, 5 1 6.

[TpuMepsl NIIAHUPOBOK COOPOYHO-CBAPOUYHBIX LEXOB MPUBEICHBI Ha PHC.
3.3, 3.4. TexHonoru4eckre IIAHUPOBKU MEXaHU3MPOBAHHBIX pabOYMX MECT U
TOTOYHBIX JIMHHI JIsl U3TOTORICHHUS Y3JIOB M CEKIMI MPUBEICHBI B padoTe B 4. §
CIIPAaBOYHBIX MaTepuaios [7].

3.6. OcHOBHBIE JaHHDIC H TEXHHKO-9)KOHOMHYECKHE
NnoKa3areju cO0POYHO-CBAPOYHOIO Iexa

OCHOBHBIC JJaHHBIE W TEXHHKO-DKOHOMUYECKHE TI0Ka3aTenu CcOOpOYHO-
CBapOYHOIO L[eXa [0 CBOEMY COCTaBY TE K€, YTO U I KOPIycooOpadaThIBato-
mero 1exa. HopMaTuBHbIe 3HaueHUs OKa3aTesIell NPUBOAATCS B TAOJUIAX TEX
xe popm (cm. 1. 2.5).



4. MTPOEKTUPOBAHUE LEXA CBOPKHA
BJIOKOB

4.1. PacuéTHasi nporpamMMma mnexa B pu3n4eCKUX eJMHUIIAX
H TPYAOEMKOCTH

4.1.1. CaMOCTOSITETIHHBIN [IeX COOPKH OJIOKOB MPOEKTHPYETCS IIPH OOIBIIOM
TOZIOBOM BBIIIYCKE OTHOCHUTEIHHO HEOOJIBIINX CyNOB (OYKCHPOB, TOJIKauei,
ceifHepoB, TpayiepoB W T.I.). ['0OBOI BBEIMYCK KOPIYCHBIX KOHCTPYKIIUI
(6;toxoB) Takoro nexa oObIMHO cocTaBisieT He MeHnee 3000 m.

Pacuérnast mporpaMma 1exa ¢ y4éToM roJJOBOTO BBIITyCKa CYZOB B 3HAa4YH-
TEJILHOM CTENEeHU 3aBUCHUT OT NPUHATHIX MeToda (OpMHpPOBaHHS KoOpIyca
(CeKIMOHHBIN, CEKIIMOHHO-OJIOYHBINA, OJOYHBIN) W MeTOAa OPraHU3alHH pa-
00T (IIO3UIIMOHHBIHN, TOTOYHO-OPUTaTHbIH, TOTOYHO-TIO3UIIUOHHBI).

bnokn koprmyca W HaACTpOWKHM cOOMparoTcsi, Kak IPaBHIIO, ITOTOYHO-
MO3UIIMOHHBIM METOZIOM Ha PacdéTHOM KOJIMYECTBE CIIEIMAIM3UPOBAHHBIX pa-
O0ounx wmecT (TO3WIUI) W3 Y3J0B M CEKIUH, IOCTABIEMBIX COOPOYHO-
cBapouHbIM IiexoM. C 3TO# Iebi0 Mo aHanoruu ¢ Tadi. 3.1 pa3pabarbiBaeTcs
IIepeueHb COOMPaeMBbIX OJIOKOB, OMPEEIAETCS MX Macca U TPYIAOEMKOCTh H3T0-
TOBJICHUSI.

4.1.2. Macca xaxzaoro 0yioka Ompelensercssi N0 padouuM uepTekaM WK
MpUOIMKEHHO 110 JaHHBIM Pa30MBKM KOpITyca Ha ceKuuu u 6moxu. CymmapHas
Macca GJIOKOB JJOJDKHA OBITh cOajlaHCHPOBaHA M PABHATHCSA Macce MeTajulnde-

ckoro kopmyca Gg.

4.1.3. Cpennee 3Ha4YeHHE YICIBbHON TPYAOEMKOCTH COOPKH W CBapKu O110-
KOB oOIIpeensieTcst o popmyie

T
LCB
o == 4 4.1
U~ Gpeg ' M u/m (4.1)
Tpyno€MKOCTs COOPKH U CBapKH Ka)JI0To OJIoKa
Tg =Sk n-u (4.2)

rone Gg — macca 0J10Ka, m;
K, — koo dunment cnoxunoctu oioka (K.;=0,9 — 1,2 — st 6710K0B OKO-
neunocreit; K.;=0,8 — 1,0 — s cpeaaux OJIOKOB CYXOTPY3HBIX CYAOB U
tankepoB; K.,=0,85 — 1,2 — m1st cpenHUX OJIOKOB MACCAKUPCKUX CYJIOB;
K:=1,2 — 1,4 — myia 610KOB ¢ MalIMHHLIM otaenenuem; K.,=0,8 — 1,0 —
JU1s OJIOKOB HAaJICTPOUKH);
N — TOJIOBAsI IPOrpaMMa BBITYCKa CY/IOB.
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W JHUIIA CO CKY-

; 6-cTeH) it COOpKH U CBapKH

W HaaCTpOUKH

PucyHok 3.3 — TexHOJIOrHY€eCKas INIAHUPOBKA COOPOYHO-CBAPOYHOTO LIEXa
AN e e s v v vam e v v —————

1-crenn y3noBoil cOOpKH; 2-MEXaHM3UPOBAHHAS MOTOYHAS JIMHHS JJIsi M3TOTOBJICHHUSI IUIOCKUX CEKIMil;3-CTEHI Ui YKPYIHEHHs CeKimit; 4-
; 7-creHn st cOOpKU U cBapku y3ioB; 8-ctaHok CTC; 9-moctenb s COOPKH M CBApKU CEKLN

noif; 10-mocTens it cOOPKH U CBapKH CeKIMi THUIA; 11-cTeHa s cOOpKHM M CBapKH CeKLHi OopTa B cpelHel yacTH cyaHa; 12-moctens ms
COOpKH U CBapKH CEKLMii 60pTa B OKOHEYHOCTSX cyAHa; 13-mocrens it COOpKH U CBApKH CEKLMIl JHHILA B OKOHEYHOCTAX CyaHa; 14-mocrens

7 HaJCTPOUKHU

Ui COOpKM M CBapKH CEKUMW qHUINA; 15-KoHAyKTOp Ui cOOpku cekuuid Qoprnuka; 16-KOHIyKTOp Uit COOPKM CEKLMi axtepnuka; 17-

CTeHJ] 111 COOPKH M CBapKH y3JI0B HAJCTPOWKH; 5-TumiTa Ay COOPKH M CBAapKH IUIOCKUX CEKIIH

gy SO (Y o S

00BEMHBIX CEKIU



-CBApOYHOI0 11€Xa ¢ Y4aCTKOM I'PYHTOBKH M CYIIKHA CCKIIUH
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— MEXaHU3UPOBAHHBIN YIaCTOK U3TOTOBJICHUA THUIIECBBIX CECKIIUU.
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PucyHok 3.4 — TexHonorn4eckas iaHupoBKa cOOpOYHO

nayOHBIX CEKILMiA; 8 — yyacTOK cOOpKU M CBApKU OOPTOBBIX CEKIHi, CEKLHUil epedopok; 9 — reHepaTopHas U TpaHC(HOpMATOpHAs OACTAH-

COOPKH M CBapKH OOBEMHBIX CEKITH
LIMOHHBIE Kamepsl; 13

1
st 10

4.2. PacyéT KOJIMYECTBA MO3ZHIMH A1 U3rOTOBJICHUA
0JIOKOB M YK CJIa MPOU3BOICTBEHHBIX PA00YUX

4.2.1. KonngectBo mo3unuii st cOOpKU U CBapKH OJI0Ka OIpenesieTcs Mo
thopmyme

T
B
N = , (4.3)
0. cz)06.0mo.pK3Kn

rne Pyp.9 — AEHCTBUTEIBFHBIA TOJ0BOM (DOHI BpEeMEHH MO3HUINH Il COOPKH U
cBapku 0510Ka, u. (Dyp.9 =4140);
Mo p — KONMYECTBO OJHOBPEMEHHO pPAbOTAIOMUX HAa MO3ULMH, Yell.
(mo.p:3 -6);
K3 — xosdduinent 3arpy3ku obopynosanus (K3 =0,8);
K, — koo dunuent nepepadotku HopMm Bpemenu (K, =1,25).

[IpuHsATOE KOMMYESCTBO MO3UIIHHA A H3roTOBICHHS Oioka Ng , OKpyTIIseT-
cs J0 MENoro 4yucia B OONBHIYI0 CTOpPOHY. KpoMme 3TOTo aiisi M3TrOTOBICHUS
OJloKa MAIIMHHOTO OTAEJCHHS CyIOHAa M OJIOKOB HAACTPOSK PEKOMEHIYETCS K
3HaueHuto Ng ,; 100aBUTH OAHY MO3MIIMIO JJIsi 00ecTiedyeHus] BO3MOKHOCTH Tia-
PAJIENIEHOTO BHIMOJIHEHUS MEXaHOMOHTaXKHBIX M OOCTPOEUHBIX padoT.

Ecnu mpuHATOE KOJIMYECTBO MO3MIMU JUIs cOOpkM Ol0Ka cOCTaBUT 3 win
ooubie (Ng = 3) - peKOMeHyeTCsl IPUMEHSTh MEXaHU3UPOBAHHBIE MOTOYHBIC
JIMHUU.

4.2.2. Konn4ecTBO MPOU3BOJICTBEHHBIX pabouux Jisi COOPKHU U CBapKu 0J10-
Ka ompesensercs mo Gpopmyie
Ts

m =
. " yen.
p.p (Dp.szKn uejn

(4.4)

rae @p 9 — NEUCTBUTENBHBIA TOJI0BOM (onx Bpemenu pabouero, 4. (P, ,=1820);
K; — koo durmenr 3arpysku nosumuii, (K; =0,8);
K, — koaddunmeHT nepepaboTk HOpM Bpemenw, (K, =1,25).

[IpHHATOE KOMMYECTBO PAOOYHX 7y ; OUPEAEITACTCS OKPYTIECHUEM 7y JI0
[[EJIOTO YHCIIa C yYETOM BO3MOKHOCTH BBIMOJTHEHHUS NMPOW3BOACTBEHHOH IMpO-
TPaMMBIL.



Pacuér komuecTBa MO3ULMI ISl U3TOTOBJICHUS! OJIOKOB U YHCIIA TIPOU3BOI-
CTBEHHBIX pabouux onpenensiercs B Tabun. 4.1.

Tabnuya 4.1 — Pacuér KonmuecTBa MO3ULUHA AJIs1 COOPKU M CBAPKH
0JIOKOB KOpPITyCa U HaJICTPOHKHU

Komu-
- T § 4ECTBO - KomuuectBo P
HaumenoBanue g g E a 031~ X~ pabounx eKOl\geHLlye-
6710Ka o) &~ s it Moe :a :lfgfz[o-
N = 2 = <
z| 2 S

4.3. PacuéT niiomaneii mexa cOopku 0J10K0B

4.3.1. Ilpou3BoAcTBeHHAs IUIOIIAAb 1ieXa COOPKH OJIOKOB MPUOIMIKEHHO
MOXKET OBITh OIIpeJieicHa 1o Gopmylie

Sg.p = §I6bg N KooK po a2 (4.5)
rae |l — mmua 60ka, M
66 — IIMpHUHA OJIOKA, M;
Ng.;, — IPUHATOE KOJMYECTBO MO3UIMI [T U3TOTOBICHUS OJIOKa, €0.;
Ky — Ko3ppunueHT 00CTyKUBAHHS TIO3UIIMI Vi1 H3TOTOBJICHHUS OJIOKOB.
(Pexomennmyercs mpuamMath Ky =1,5 — 25 - i rpy30oBBIX CYJIOB;
Ky6=2,0 — 3,0 — u1s1 maccaxupckux U OYKCUPHBIX CYIOB);
Ky — X053 GuumenT, yuuThiBaromuil yBeanyeHne MmIomajiu Iexa B CBA3H C

yBEJIMYEHHEM POrPaMMBbl HOCTPOHKHU CyJI0B Ha TepcnekTuBy (K, =1,05 —
1,07);
p — uuciio 6JI0KOB Ha CYJTHO, €0.

[puHsTast wiomanb nexa cOOPKU OJIIOKOB Sg;, YTOUHSETCS MpH pa3paboTKe

TEXHOJIOTHYECKOI IJIaHUPOBKHU 1LI€Xa.

4.4. Pa3mepbl NPOJIETOB M NOABEMHO-TPAHCIIOPTHOE
o0opynoBaHMe Hexa

4.4.1. lllupuny npos€ToB 1exa cOOpKU OJIOKOB ONPENENSIOT, KaK MpaBuiIo,
¢ y4€TOM IBYXPSITHOTO PACHOJIOKEHHUS MO3UIHUIT COOPKHU GJIOKOB.

TexHOIOrMYECKH H€O6XOHI/IM3H mupruHa nponéTa nexa CGOpKI/I 0JI0KOB JIIsL
BapuaHTa pa3MCIICHUA HOBHHI/Iﬁ, I/I306pa)KéHHI>IX Ha pwuc. 41, OIpCACIIACTCA
KaK CyMMa COCTaBJIAIOIIUX

B, =2a+26+26+0+4e+ 200, y (4.6)

rae a — mupuHa 0JI0Ka cyAHa (MeXIy JecaMu), M,
6 — PacCTOSIHUE OT JIECOB JI0 KOJOHHEL, M (6=1,0 — 1,5);
6 — IIOJIOBUHA IUPUHBI KOJIOHHBI (110 Tabdu. 2.11), m;
0 - mmpuHa npoeszaa, m (0=3,0);
e — mpHHa Jiecos, M (e=1,5);
Jic — IIUprUHa KOMIIIEKTOBOYHOM IIomaaxku, m.

ITo paccumranHoii mupuHe B, , BbIOHMpaeTcs Ommkaiiliee 3HAUCHHWE YHU-

(GuuMpoBaHHON IMPHHBLI MPONETa UeXa Byy. IIpu 3TOM J0IKHO COOMIOAATHCA
ycnoBue Bpp> By .

4.4.2. BeicoTy nposi€TOB 11exa cOOPKHU OJIOKOB OMPECIISIOT 10 BBICOTE 0JI0-
Ka KOpIyca COBMECTHO C YCTaHABJIMBAEMOM Ha HETO HAJCTPONKOM WM 1O Hau-
Ooubineit BbIcOTE OJI0Ka KOpITyca COBMECTHO C TPAHCIOPTHPYEMOM Haa HUM
ToTrepevyHoi mepedopkoii (cM. puc. 4.1).
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Pucynok 4.1 — O60cHOBaHKE IIMPHUHBI U BHICOTHI IPOJIETOB 1ieXa COOPKU OJIOKOB

TexHOIOrHMYECKHU HCOﬁXOﬂHMaH BbICOTaA HpOJ'IéTOB nexa C60pKI/I 0JIOKOB JUIIsL
BapuaHTa pa3MCIICHUA HO3HHHﬁ, I/1306pa)l(éHHBIX Ha puc. 4.1 OIMPCALIIACTCA KaK
CyMMa COCTaBJIAOIIUX



Hou=Hy+H +H,+3+3 +3,, y @4.7)

rae Hy— BbicoTa 6JI0Ka KOpITyca CyaHa, M;
H, — BBICOTa CYOBO3HBIX 0aok u tenekek, m (H3=1,0 — 1,8);
H, — BpICOTa HAACTPOUKH, M;
3 — 3a30p MexIy GIIOKOM M HAICTPO#KOM, m (3=0,2);
3; — paccrosiHe OT HaACTPOUKH 10 Gepmbl kpana, m (3;=3,0 — 3,5);
3, — paccTosHHE OT HMKHEN KPOMKH (PepMBI KpaHa 10 OTMETKH TOJIOBKH
penbea, (3,=0,5).

ITo paccuutTaHHOMY 3HAYCHUIO H,y, ; BBHIOMPAIOTCS YHU(DUIIMPOBAHHBIC 3HA-
YEHUs BBICOTHI IPONETa Hy U Hyp. T1v 5TOM TOIKHBEI COOMIOATECS YCIOBHS
Hyp 2 Hp u,
Hpp=>Hy+h+33,
rae H), — yaudunupoBanHas BbICOTA MPOJETA LEXa OT I0JA A0 OTMETKHU TOJI-
KPaHOBOT'O PelnbCa, M;
Hyy, — yandupposanHas BeICOTa IIPONETA LEXa OT M0J1a 10 HEPEKPbITs, M;
h¢— BbICcOTa KpaHa OT royioBkHU penbcea (o karanory), m (hg=2,0);
353 — 3a30p Mexay hepMoii KpaHa U nepeKphITHeM 1iexa, m (33=0,2).
Kpome toro Ha puc. 4.1 0603HaueHO - 34 — PACCTOSIHUE OT HIKHEH KPOMKH
(bepMbI KpaHa 710 raka B BepxHeM mojoxenud, u (3,=0,4 — 1,5);

4.4.3. Pacuér xommu4ecTBa KPaHOBOTO OOOPYIOBAHUS M HAIOJBEHOTO TPaHC-
MopTa 1exa cOOpku OJIOKOB BBIMOJIHACTCA 110 METOAMKE, M3JI0KEHHOM A c60-
pouHo-cBapoyHoro mexa (cm. m. 3.4). Ilpu 3ToM ciexyeT y4uThIBaTh Maccy
OJIOKOB (OTpeIeNIIeTCs TI0 YepTexXy pa3OUBKU KOpIyca Ha CEKIIUU U OJIOKH), a
TakK ke Maccy riaBHoro asurarens (29,0 m).

4.5. Pa3pa0oTKa TeXHOJIOrHYeCKOi NJIAHUPOBKH U TEXHHKO-
IKOHOMHUYECKHE N0KA3aTeIH 1exa cCOOPKH 0J10KOB

4.5.1. TexHonormyeckas IMIAHUPOBKA Iiexa COOPKH OJOKOB BBHIYEPUMBACTCS
B COOTBETCTBHHM C TEMH YKa3aHUSIMH, KOTOPbIE ITPUBEIEHBI Ul KOpIycooOpa-
GatpiBaromero nexa. [Ipumep rmiaHMpOBKH 1iexa cOOpKU OJOKOB MpuBEnEH HA
puc. 4.2.

Pucynok 4.2 — TexHonoruueckas IiaHUpOBKa 11exa cOOpKU OJIOKOB

1 — nuHus cOopku 6J10KOB; 2 — KpaHbI AekTpoMocToBble (20 T, 30 T); 3 — IIONMIAIKH KOMIUIEKTO-
BOYHBIE IS CEKIMi, MEXaHU3MOB; 4 — ITYHKTHI IOKIIFOYEHHUS SHEPTHH, PA3MEIICHIE HCTOYHHKOB
MUTAHUS U T. II.

4.5.2. Io pa3pabOTaHHOH TEXHOJIOTUIECKOH IIAHMPOBKE Iiexa cOOpKH O0-
KOB W BBIIIOJTHCHHBIM pact{éTaM OIIPEACIAOTCA OCHOBHBIC JAHHBIC U TCXHUKO-
OKOHOMMHYCCKHUEC ITOKA3aTCIIN 11€Xa C60pKI/I OJIOKOB.

OCHOBHEIC JaHHBIC M TCXHHKO-ODKOHOMHYCCKHEC IIOKA3aTCJIM ICXa C60pKI/I
OJIOKOB 110 CBOCEMY COCTaBy T€ K€, YTO U IJIA Kopnycoo6pa6aTLIBa10Luer0 nexa.
HOpMaTI/IBHBIC 3HAYCHMS ITOKa3aTenei MPpUBOJATCA B Ta6J'II/ILIaX TEX XKE (1)OpM.



5. MPOEKTUPOBAHMUE IIEXA CTANIEJIBHOM
CBOPKH CYJHA

5.1. Pacuér Ko/iM4ecTBa MO3ULUMA )il H3TOTOBJIEHHUA 0JI0KOB
U YHCJIa MPOU3BO/ICTBEHHBIX Pa004YuX

5.1.1. Llex cranensHOIt cOOpKM CyaHa (CTAIeNIBHbINA LeX) MpeJHa3HaueH IS
cOOPKH M CBAapKH KOpITyca Cy[IHA U3 OJIOKOB M CEKIHHi, [UI1 MOHTa)Ka CYIOBBIX
MEXaHH3MOB, TPYOOIIPBOJOB U CHCTEM, IUIS BHIIOJHEHHUS 0OCTPOCYHBIX, OTHAE-
JIOYHBIX W OKPACOYHEIX PadoT.

5.1.2. ®opmupoBaHue Kopllyca CyAHa Ha CTalelle MPOU3BOJIUTCS Ha pac-
4ETHOM KOJINYECTBE CTaleJIbHBIX MO3UIUI UIIH CTaleIbHbIX MECT.
PacuyéTHOE KOJIIMYECTBO CTANEIbHBIX MECT ONPEAEAeTCs o Gopmyie

T yec

N = , (5.1)
ca-p (po6.dm0.pK3Kn

rne @yp.9 — JACHCTBUTENBHBIN TOOBON (HOHI BpEMEHH PaOOTHI CTANEIbHOTO
Mmecta, U. (Dyg.9 =2070 — 111 OTKPBITOTO CTAIENs MPH OJAHOCMEHHOM pe-
xume padoter; Dy =2070 — s 3akpeiToro cramens (3JUIMHIA) NpU
JIByXCMEHHOM PEXUME pabOThI);
Mop —HUUCIO OJHOBPEMEHHO pabOTAIOIIMX Ha CTalene NpH cOopke u
cBapKke Kopryca, ven. (m, =20 - 35);
K3 — xoa¢dunuent 3arpys3ku padouero (cramneiapnoro) mecra (K3 =0,8);
K, — xoadduipent nepepadbotku HopM Bpemenu (K, =1,25).

K pacuéTHOMy KONMYECTBY CTaleJbHBIX MECT, OKPYTJIEHHOMY /O LEJIOTO
YHCIIa, PEKOMEHIyeTcs JOOAaBUTh OJHO MECTO (WM IO3MIUIO) Ui obecrieye-
HUSI BO3MOXHOCTH NapajuIeIbHOTO BBITOJHEHNUS MEXaHOMOHTAXHBIX U 006CTpO-
e4HbIX paboT. [Tomydennas TakuM oOpa3oM BennunHA OyneT SBIATHCS MPHHS-

TBIM KOJIMYE€CTBOM CTamedbHBIX MeCT N ;7.

5.1.3. KonnyecTBo NMpoM3BOJICTBEHHBIX pabOYMX CTAINENBHOTO Iiexa Orpe-
JIensieTcsl 10 TOH JKe METOAMKE, UTO U Ul 1exa cOopku 6siokoB. Onpenernsiercs
TaK e KOJMYEeCTBO KPaHOBOTO M CBapo4HOro oOopynoBaHus. PacuérHeie dop-
MYJIBl aHAJIOTHYHBI IPUBEAEHHBIM B IL.1I. 3.2, 3.4.

5.2. PacuéT miomajeii nexa cranejabHOH COOPKHU U
pa3Mephbl MPOJIETOB

5.2.1. Ilpubnmk€HHO pacu€THas IUIOMIAlb LieXa CTarelbHOl cOOpKH orpe-
Jernsiercst mo popmyie

Scm.p - LBNC.M.nK06Kp’ M

2 (5.2)
rae L u B — mivHa v mmpuHa cyaHa, m;
Ky6 — k03 purmment obemyxuBanms cranenbroro mecra (K, =1,5-2,5 —
JUIsl TPY30BBIX cynoB; Ky =2,0 — 3,0 — i maccakupckux cyioB U Oyk-
CHPOB);
K, — xoodduiment ypenudeHus MIomaaM Lexa ¢ y4€ToM HepCreKTUBbI
passutus npeanpusatus (K, =1,05 - 1,07).

[Tnomans nexa cranenbHOH cOOPKU YTOUYHAETCS HPH pa3paboTKe TEXHOJIO-
IMYecKoi MJIAHUPOBKM M IO HEH NpUHHUMAeTCs OKOHYATeJIhHO (OIpenensercs
NPHUHATAS IUTOIIAAB 1eXa Scp. p)-

IInomane cranempHOro IeXa, pa3MENIaeMOro Ha OTKPBITON IUIOINAJKE,
OOBIYHO HE PACCUUTHIBACTCS, a ONPENENAeTCS NMPH Pa3pabOTKE TEXHOJIOTHUE-
CKOH IUIaHUPOBKHU.

5.2.2. lllupuHa 1 BBICOTA MPOJIETOB IeXa CTANICIEHOW COOPKH OTpeAeIsIeTCS
0 METOANKE, U3IOKEHHOH I 11eXxa cOOpku OJIOKOB (cM. 11. 4.4).

5.3. PazpaGoTKa TeXHOJIOTH4eCKOH IJIAHUPOBKH U TEXHUKO-
IKOHOMHYECKHE NM0KA3aTeJH 1eXa cTanelbHoil cOOpKHu

5.3.1. TexHonormyeckas MIIAHUPOBKA IIeXa CTAIEIbHON COOPKU BEIYCPUHBA-
eTcs B COOTBETCTBHHU C TEMH yKa3aHHMSIMH, UTO IPUBEAEHBI Ul KOPIycooOpa-
OatpIBatoriero 1exa (cm. m.a. 2.4, 2.5).

Ha puc. 5.1 npuBenéH npumep TEXHOJOTHUYECKOW IUIAHUPOBKH TUIIOBOTO
3aKpPBITOTO CTANEIBHOTO [1eXa.

5.3.2. Tlo pa3paboTaHHOH IJIAHUPOBKE II€Xa CTANeIbHOW COOPKH M BBINOJ-
HEHHBIM pacdéTaM ONpEeAeISIIOTCS OCHOBHBIE JaHHBIE W TEXHHUKO-
SKOHOMHYECKHE MTOKA3aTEINH 1[e€Xa CTaNeIbHON COOpKU.

OCHOBHBIE JJaHHBIE W TEXHHKO-3KOHOMHYECKHE IOKA3aTeNH IieXa CTareib-
HOW COOpPKH TI0 CBOEMY COCTaBy T€ Xe, 9TO U IS KOPITycoo0pabaThIBaIONIETo
nexa. HopmaTuBHBIE 3HaUeHUs MMOKa3aTelied MPUBOIATCS B TaONHIAX TEX XKe
¢dopm (cm. 1. 2.5).
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Pucynok 5.1 — TexHonmornyeckasi INIAHKPOBKA KPBITOTO IIeXa CTAIENIbHONH cOOPKH (3IUIHHTa)

6. THODKEHEPHO-CTPOUTEJIBHBIE PEHIEHUA
B ITPOEKTAX KOPITYCHBIX HEXOB

6.1. ApXMTEKTYpPHO-CTPOHUTE/IbHBIC PEeIICHUSsI

6.1.1. IIpy TpOEKTHPOBAHUM 3[aHUH KOPIYCHBIX LI€XOB JOJDKHBI YUHTHI-
BaThCsl Clenyronre GpakTopbl: XapaKTePUCTHKKA TPYHTOB IUIOMIAJIKU U IPYHTO-
BBIX BOJI; KIIMMAT paifoHa (Temrmeparypa BO3IyXa, CHIa U HallpaBlCHHE BETPa,
BEJIMYMHA CHETOBOT'O ITOKPOBA, NTyOMHA TPOMEp3aHusi PyHTa U Ip.).

6.1.2. 3nanne nexa, Kak MMPaBWIO, MPOSKTUPYETCS C MCIOJIB30BAHUEM MO-
JTyJIbHOW CHCTEMBI CTPOUTEILCTBA.

6.1.3. Iromaay u TUIAHUPOBKH BCEX aMHHHUCTPATHBHBIX M OBITOBBIX IO-
MEIIECHU, B TOM YHCIE MEIUIIUHCKOTO, OOIIECTBEHHOTO W KYJbTYPHO-
OBITOBOTO OOCITY)KMBaHHS B KYPCOBOM W JUIUIOMHOM IPOEKTaX HE PacCUUTHI-
BaroTcs. Kak mpaBuiio, Bce 3TH MOMeILleHUsI Pa3MelalTcs B MHOT0ITasKHOM
NpUCTPoOliKe K OCHOBHOMY 31aHMIO Llexa. B ciydae, ecnu 3ajanuemM Ha mpo-
€KTHPOBAHNE BBIMOJIHEHNE TAKUX PACUETOB MPEIyCMATPUBAETCS — OHH BBITION-
HSIOTCS 110 MeToAuKe [5] Ha OCHOBaHWM JAaHHBIX O NPUHATOM YHCjIE paboTaro-

IIMX B Iexe (MPOU3BOJACTBEHHBIC U BCioMorareibHeie padouune, UTP, MOII u
JIp.), IO NeUCTBYIOUINM CaHUTAapHBIM HopMaM U npasuiam (CHull).

6.1.4. B cTpouTeNnbHOI 4acTH MPOeKTa MpeayCcMaTpUBAIOT MEPHI 110 6oproe
C IIyMOM, 3aIlIUTE CTPOUTEIBHBIX KOHCTPYKLUH OT KOPPO3WH, BUOpaLuH, Tu-
HaMHMYECKHUX BO3JEHCTBUM, MPOTUBOMOXKAPHBIE MEPONPUATHS, TUAPO- U TEIJIO-
W30JLIIUI0, MOJIHUE- ¥ COJHLE3AINUTY U T. [I.

6.1.5. KopmycHble IeXu CyZOCTPOUTENBHBIX 3aBOJIOB pa3MEIIaloT OOBIYHO B
OJTHO3Ta)KHBIX MHOTOIIPOJIETHBIX 3[JaHUSX, Pa3MEPbl KOTOPBIX ONPEACISIOT IPH
pa3paboTKe TEXHOIOTHUECKHX MITAHMPOBOK [IEXOB.

6.1.6. 3maHus 11eX0B, KaK Mpa-
BUJIO, KAPKACHOTO THUIIA, T. €. al
Hecymue  (QYHKIMH  BBIMOJHSCT
Kapkac (KOJIOHHBI M OaJKH MOKPHI-
TUsI), a orpaxzaaromye (QpyHKIUU — .{f £
CTEHOBOE 3aIIOJIHCHHE.

6.1.7. KonoHHBI 1 0anku MOTYyT
OBITh  JKenme300eTOHHBIMU  (TIpe-
UMYIIECTBEHHO  COOpPHBIMH) U
cranpHBIME (puc. 6.1). CteHBI 1e-
XOB BBINOJHSAIOT W3 Pa3InuHbIX
CTPOWTENBHBIX MaTepuajioB (Kpac- =]
HOTO WJIM CHJIMKAaTHOTO KHpIIHYa,
KPYIHBIX JKeJIe300€TOHHBIX 0JIOKOB
u maHesneit). TonmmHaa KUPIUYHBIX -]
CTEH, B 3aBHCHUMOCTH OT KJIMMAaTH-
yeckoro mnosica cocrasisier 1,5 mim
2 xuprmua (380 wim 510 wmm).
Tonmmua cTeH B OBITOBBIX IIPH-
crpoiikax 510 wnu 640 mm. CreHbl
MPOM3BOJICTBEHHOTO  TTOMEIICHHS
CHAapy)Xl HE OIUTYKaTypHUBaIOTCS.
Ha nuueByro cTopoHy KUpIuY yK- Pucynok 6.1 — KonoHHBI Ha T1aHe TponéTa
Ja/BIBAETCs C PACIIMBKON MIBOB. B (@), MeTaJIMUeCcKHe KOJIOHHBI (0), U jKee30-
GLITOBBIX H KOHTOPCKHX TOMEIIe- 6eTOHHBIE KOJIOHHHI (B) (pa3Mephl B METpax)

HUIX CTEHBI OUJTyKaTypI/IBa}OT u 1-pacn0n0x<enne LIAPUHBL nponéTa; 2-
KOJIOHHA; 3-TOJKPAHOBBIA MyTh, 4-mIar Ko-
OKpAIINBAIOT. ’ AKP YTb;
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6.1.8. TlokpsITHE LieXxa M3rOTABIMBAIOT IPEHMYIIECTBEHHO M3 JKelie300e-
TOHHBIX IUIUT JUIMHOW 10 /2 m. Brons mponéToB 31aHUM pacrojiaraloT CBETO-
Bble (onapu (puc. 6.2). CBeToBble (hoHAPH 00ECIEUNBAIOT XOPOILIYIO H PaBHO-
MEpHYIO €CTECTBEHHYIO OCBELIEHHOCTh OOJBLIMX MPOM3BOJCTBEHHBIX ILJIOIIA-
Jlell 1 OTHOBPEMEHHO CIyXaT Al €CTeCTBEHHOH BeHTWsnuu (a’panuu). B
MPOEKTaxX MpeayCMaTPUBAIOT MEXaHMYECKOEe OTKPhIBAHHE M OYHCTKY (oHapeit
U OKOHHBIX TNEpeIuiéToB. B COBpEMEHHBIX 3MaHUSIX KOPIYCHBIX LIEXOB MpHMe-
HSIOT B OCHOBHOM (pOHApH NMpsIMOYTOJIBHOM (POPMBI C BEPTHKAIBHBIM OCTEKIIE-
aueM. lupuHa donapeit paBHa 6 M - A7 NPOAETOB mUpuHON 12 n /8 m wm
12 m - mns ponéroB mupuHOU 24 u 30 m. MHOTOTIPONETHRIE 3JaHAA LIEXOB 0e3
(oHapel NMEIOT TUIOCKHE PyOepOUIHbBIE KPOBIH C YTEIUICHHEM U3 TICHOOETOHA.

6.1.9. 3nanus UEeXOB UMEIOT OOBIYHO BHYTPEHHMI OTBOJ I0XKICBOI BOABI C
kpoBiu. TpyObl pacnonararoT Mo KOJOHHAM I1eXa MM BHYTPH HUX U COEAWHS-
10T B CUCTEMY JIUBHEBOI KaHANIU3aLUH, PACIIOI0KEHHYIO I10]] 30aHUEM LeXa.

6.1.10. ITompl MPOU3BOACTBEHHOTO MOMEIICHUS JOJDKHBI OBITH POBHBIMH,
YIOOHBIMH JUISl OYMCTKH MX MOBEPXHOCTH. K MOKPBHITHAM IOJOB B KOPIYCHBIX
[exXax NPeIbsABILIIOTCS CIeAyIone TpeOOBaHUS: MONBI He TOJDKHBI edopMH-
poBaThCs P YKJIaAKe MadeK JeTalieid, KOHTCHHEPOB, y37I0B U CEKIMH Ha 0~
KJIaJIKaxX; MaTepual MOKPHITHS JOJDKEH OBITh HE FOPIOYUM, JOIMYCKAaTh MOKPYIO

Pucynok 6.2 — ®opMmbl cBETOBBIX oHApEil B 11eXe (pa3Mepsl B METpax):

a — TpaIelMeBUIHAs C HAKJIOHHBIM OCTEKJICHHEM; O — MPsIMOYTOJIbHAsI ¢ BEPTHKAIBHBIM OCTEK-
JIeHHEM; B, T, 1 — M-00pa3Hble ¢ BepTUKAIbHBIM OCTEKICHUEM; ¢ — M-00pa3Has ¢ BepTHKallb-
HBIM OCTEKJICHHEM IIPH JKeIe300€TOHHOW KOHCTPYKIMH (II0Ka3aH BHYTPEHHUI BOIOOTBON)

yOOpKy M o0OecreurnBaTh HEOOXOAUMYIO YIPYTOCTh HOBEPXHOCTH BO N30eKaHNe
W3JIMIIHEH yTOMIIEMOCTH HOT pabounx. [lomnbl B paiioHe pabounx MecT cOopku
Y CBapKH CEKIMH U OJIOKOB PAaCCUUTHIBAIOT U KOHCTPYMPYIOT JUIsl KQXKIOTO KOH-
KPETHOTO CIIyuast ¢ y4&TOM 0BIIeil HArPY3KH Ha [OJI, paBHOil 2 m/v’, 1 cocpe-
JOTOYEHHOI HATPY3KH, cocTaBmsomteii 20 m/u’. B KOPIYCHBIX LeXax mpHMe-
HSIOT, KaK MPaBUio, acarbTOOCTOHHEIC OBl Ha MEe0EHOYHOM OCHOBaHWU. B
TOJTy 11eXa MOT'YT OBITh POJIOKEHBI KaHAJIBI U1l HEHYKEHEPHBIX KOMMYHUKAIHH.

6.1.11. Ilpu BBIOOpPE apXUTEKTYpHO-CTPOWTENBHBIX pEIICHUH OOJbIIoe
BHHMAaHHE JIOJDKHO YHEJATHCS BBIIOJHEHHIO TPEOOBAaHMHA MPOMBIIIICHHON 3c-
TCTUKU U KYJIbTYPbI IPONU3BOJACTBA, XYJAOKCCTBEHHOMY KOHCTPYUPOBAHHUIO WH-
TEphEPOB MPOU3BOICTBEHHOI'0 3/1aHHS U TIPUCTPOEK K HEMY, PAllMOHAIIBHOM OK-
packe [eX0BOro 000pyAOBaHHUS.

6.2. CaHUTAPHO-TEXHOJIOTHYEeCKHE PelIeHUs!

6.2.1. CaHuTapHO-TEXHOJIOTHYECKAst 9AaCTh MMPOEKTOB KOPITYCHBIX IIEXOB CO-
JIEPKUT Pa3pabOTKy CIIOCOOOB CHAOXKEHWS LIEXOB BOZOHM BCeX Ha3HAYCHUH, a
TaKKe BHIOOP CHCTEM OTOIUICHUS U BEHTHIISINU.

6.2.2. BogocHa0xeHne 1IEXOB.

Bona B KOpIycHBIX IleXax pacxoayeTcss Ha MPOW3BOJCTBEHHBIC (OXJIaxe-
HUE CBapOYHOTO OOOPYNOBaHUS, UCTIBITAHNE KOHCTPYKIIUNA OTJEITBHBIX CEKIIHA
Y OTCEKOB U JIp.) ¥ pa3NuHbIe X03HCTBEHHBIE HYXK/bl. B COOTBETCTBUU C 3TUM
MIPY IPOSKTHUPOBAHUH JIOJKHO OBITH MPEyCMOTPEHO CHA0KEHHE [IEXOB:

MIPOU3BOJICTBEHHOM CEThIO BOJOMPOBOAA ((PHIHTPOBAHHON PEUHON BOION);

MPOTUBOTIOKAPHO-XO3IUCTBEHHOM CETHIO BOJOMPOBO/IA;

TIPOM3BOJICTBCHHO-JIMBHEBOH CETHIO KAHAIM3AIIHH;

XO3STHCTBEHHO-(PEKATFHON CETHIO0 KaHATU3AIHH.

[Ipou3BOCTBEHHBIE W TPOTHUBOIIOKAPHBIC BOJOMPOBOJHBIC CETH IMPOKiIa-
JIBIBAIOT BEPXHEW Pa3BOJKON IO CTPOUTEIBHBIM KOHCTPYKIUSAM 3/IaHUS IIeXa Ha
BEICOTE JI0 7,5 M OT ypoBHs mosa. [1o crieruanbHBIM OTBETBICHHUSM BOJA [TOJ1a-
ércst kK ToukaM Bojiopa3zbopa. Touku Bogopazbopa pa3MenialoTcs Ha KOJOHHAX
1exa Ha BbIcOTe 10 1,5 M B cpemneM yepes kaxasie 50 — 70 u.

X03sHCTBEHHAs! CETh BOJOMPOBOJA MPOCKTHPYETCS C YU4ETOM COCTaBa
YUCIEHHOCTH Pa0OTAIIIUX B IIEXe, a TAKKE CAHUTAPHBIX HOPM Pacxojia BOJIBI
Ha Ka)JI0T0 pabOoTaIoIIETo.

Pacnionoxxenne KaHaMH3AIMOHHBIX TPAIOB I CTOKAa U cOopa BOJBI 000X
BUJIOB KaHAJIHM3AIUU COTJIACOBBIBACTCS C TEXHOJIOTHYCCKOW TUIAHUPOBKOH IeXa.
B o0s3aTensHOM MOPSIKE CiIeIyeT MpeayCMaTPUBATh KaHATU3AI[MOHHBIC TPAITBI



Ha y4JacCTKax U3TOTOBJICHUSA CCKHI/Iﬁ u OJIOKOB CCKHHﬁ, €CJIM IpeaAyCMaTpruBaroT-
CA TUAPABIMYCCKHUC MCETOJblI UX HCIBbITAHUA Ha HEIIPOHUIAEMOCTD. O603Haue-
HHA 3JICMCHTOB KOMMyHI/IKaHI/Iﬁ IMPUBCACHLI B IPUJIOK. 6.

6.2.3. BeHTHsAmus exos.

OCHOBHBIM HH)KEHEPHBIM NPHUEMOM OOPBOBI € 3arpsi3HEHHEM aTMOC(EPHOTO
BO3/yXa U BO3/yXa NIPOU3BOJCTBCHHBIX NMOMELICHUHN ABIsAeTCA BeHTUsIIusA. E€
Ha3HauUEHHEM SIBJIAETCS MOJJAEp)KaHHe B lLieXe NMapaMeTpOB BO3IYIIHOM cpeabl
(YMCTOTHI BO3/yXa, €ro IOABMKHOCTH, BJIQKHOCTH U TEMIEpaTypbl) B COCTOS-
HHH, YIOBJIETBOPSIONIEM CaHUTapHO-TUTUEHNYECKUM M 3KOJIOTHYECKHM Tpedo-
BaHUSIM.

BeHTHIAIMS TOMEIEHNH LIEXOB KOPITYCHOM IPYMIBI OCYIIECTBISAETCS €CTe-
CTBEHHBIM WJIM NPUHYIUTEIBHBIM CHOCOOAMH C MOMOIIBIO OONMICOOMEHHBIX H
MECTHBIX BBITSKHBIX cUCTeM. Kak npaBuiio, Ui yJlaBIMBaHUS aCIAPALUOHHBIX
BBIOPOCOB HEMOCPEACTBEHHO Yy MECTa MX 00pa30BaHHs HCHOJIB3YIOT MECTHYIO
BEHTWIIAILNIO — O0TCOCHl. OOImeoOMeHHast IPUTOYHO-BEITSKHAS BEHTHIIALIUS SIB-
JIieTCs IOTIOTHUTENBHBIM CPEICTBOM I pa30aBICHUS MBLIH U ra30B, HE YIOB-
JICHHBIX MeCTHBIMH oTcocamu 1o 3HaueHuit [IJIK, yxa3anHeix B CaHUTapHBIX
HOpMax IPOEKTHPOBAHMs IPOMBIIIICHHBIX npeanpustuii CH-245-93.

IIpou3BOACTBEHHBIE IIPOLECCH! B KOPIIYCHBIX LI€XaX COIPOBOXKIAIOTCS I10-
CTYILUIEHUEM B IPOU3BOACTBEHHYIO M OKPYXAIOIIYIO CPENy pa3/In4HbIX BUJOB
3arpsA3HEeHUN (TeXHOTEHHBIX 3MHuccHif). WX mpuMepHbIM IepedeHb MO BHIAM
pabot mpuBeaEH B TaOI. 6.1.

Tabauya 6.1 — Mop¢oaorudeckuii cocTaB TeXHOTCHHBIX IMUCCHI 10 BUIaM paboT U
TEXHUYCCKHE CPEICTBA X JIOKATU3AIUH U OYHCTKH

IIpodonscenue mabn. 6.1

Mexanundeckast 00paboTKa

o4HCTKa (MIETKa-
MH, B Kamepax)

[Isu1B a6pa3I/IBHa$I, bUIb METAJINYC-
CKasl; HWHTCHCHUBHOEC aKYCTHYCCKOC

IuknoHsl, uHEp-
IIMOHHEIC TTBLIC-

Bozjeiictue (110 — 120 05) yJIaBJIUBATENH
MpaBKa (B BaJb- MHTEeHCHBHOE aKyCTHYECKOE BO3JEH- -
11ax, Ha mpeccax) crBue (120 — 130 0F)
rubka VYMepeHHOe aKyCTHUYECKOE BO3AECHUCT- -
Bue (90 — 115 0b)
LITAMITOBKA VIHTeHCHBHOE aKyCTHYECKOe BO3JCH- -
ctBue (120 — 130 0F); Bubpanus
pe3ka, cepienue | MuTeHcmBHOe akyctuueckoe Bosgeit- | Jma COX — run-
creue (100 — 715 0F); meramwinde- | POUUKIOHBI, THA-
CKasi CTpYXKa; CTOKM CMa304HO- | pOuiIbTpBI

oxnaxaaromei xxuakoctu (COX)

TenuoBas pe3ka

ITb11b, a3p030J1b; HHPpakpacHoe (Te-
IUIOBOE) U3JIyYCHHUE; HE3HAYUTEIHHOEC
aKyCTHYECKOE BO3/IeiicTBUE

IluknoHs1, razo-
TPOMBIBATEIH

CCIJ, 1ICB, [ICC

COopka ¢ MpUXBATKOM

He3Ha4uTeNbHOE IIBUIE- M a3pO30JIe-
00pa3oBaHHUe; aKyCTHYECKOEe BO3JCH-
ctBue (90 — 100 0F); He3HaUHMTEIEHOE
nudpakpacuoe (UK) u ynaprpaduomne-
toBoe (Y®) nznyueHue; BUOpaIs

Iuknonsl, razo-
TIPMBIBATEIH.
3amuTHBIE  3Kpa-
Hbl M  IIUPMBL
I'mymurtenu

Pa3smetka

Ipyu pa3MeTKe KepHEHHEM — aKyCTH-
geckoe Bo3aeiictue (115— 7125 0b)

I'nymarenu

[TreBMaTHUeCKHE pado-
THI (3a4UCTKa, PyOKa)

VIHTEeHCUBHOE bUIe00pa30BaHuUE;
akycrmdeckoe Boszzaeilicteue (120 —
130 0b); wHesHauutenbHoe WK-
U3JIydeHHe; BUOparus

TenoBas pe3ka

IIbue, aspozons; UK-u3nyuenue; ne-
3HAYUTENFHOE aKyCTHYECKOe BO3/eH-
CTBHE

Bpenusie BemmecTBa u Bo3eicTBUS HA Cpencrsa JoKau-
Bun pa6or TIPOM3BOJICTBEHHYIO M OKPYKaIOILYIO 3aLUU U
cpeny OUHCTKH
KOII
o0e3KupHBaHUe Kucnora cossiHas, HaTpuii yriekuc- | boproseie  otco-
° IIbIH, HATp enxuit, TpuHaTpuiipocdar; | Cbl, BOJOKHHCTHIC
= Iapbel ¥ TyMaHbl 3THX BEIIECTB; CTOY- ¢uibTpsI THna
g HBIE BOJIBI ®BI'-T; pasnene-
g TpaBJeHHE Kucnora cepnas, xucnora docgop- | HHE CTOUHBIX BOI,
5 Has, KUCIOTa GOpHAsA, Mapsl W Tyma- | 1X OTCTaHBaHUC,
2 HBI 9TUX BEIICCTB; CTOYHBIC BOJIBI chbepauHﬂ,
3 —— | HelTpanusauus,
© | dochoruposanne | Kucmora pochopHas, XpoMoBbIH aH (oprasmsams
E (maccuBHpoOBa- THAPH, MEJb CEPHOKHCNAs, BOXOPOR | (cinaruoro  Bo-
S | HHe) XJIOPUCTBIN, CyIb(UI HHUKENS; Mapbl JToCHaGKeHTs)
MU TyMaHBl 3THX BEIIECTB; CTOYHBIE
BOJIBI

IuknoHbl, 3IEK-
TPOPHUIBTPHI, Ta-
30IPMBIBATEINN.

pydHas VIHTCHCHBHOE MBUTe- M a3p03oneob- | SAUHMTHBIE  dKpa-

- pasoBanue; naTeHCHBHOE K- 1 Y- | HbI M IIHPMBL.
£ | nonyaBromathue- | W3IyueHHe; aKyCTHUECKOE BO3ECT- 3ByKousonMpyro-
g | cxasn sue (90 — 125 05) e KOXYyXH,
8 TIIYIINATEIH,
e AMOPTH3ATOPHL
§ T'unpounKkiIoHs!
& | aBromarmueckas | HesHaumrenbHOE mbUIE- H a3pO30jie-

06pa3oBaHue; aKyCTHYECKOE BO3MIEH-

crue (90 — 135 0b); Bubpanus
DJIeKTPOBO3LYIIHAS VHTeHCHBHOE MBI~ H a3p0307e00-
CTPOXKKa paszoBanue; uatencuHoe K- u Y@-

U3IIyYeHHE; aKyCTHYECKOe BO3JeHCT-
Bue (120 — 740 ob); Bubpauus




IIpooonscenue mabn. 6.1

IIpaBka, kKaHTOBKa, Axyctnueckoe Bo3gpeiictBue (90 —
MPOBEPKa, KOHTYpOBKa 100 0F); BuOpanus; MelIb, a’3po307Ib;
UK-n3nyyenue;

Kontpos, ucneitanust [Tponukarommee U3TydeHUe; MPU TUA-
PaBIMYECKHUX HUCTIBITAHUSX — CTOYHbIE

BOJIBI

BPY4HYIO (Basu- [Tapel 1 TymMaHBI pacTBOpHUTENEH, OK-

KOM, KHCTBIO) pacouHslil a’po30ib. IIpu noaroros- | LlMKIOHBI, CKOpO-
« | OKYHaHHEM Ke IIOBEpXHOCTEH MOJ OKpacKy — Ibl- | CTHBIE  ra3oIlpo-
§ Py T p—— JICHHE, aKyCTH4YEeCKOE€ BO3JCHUCTBHE, | MbIBaTENU, THUA-
s BIpraLII/I}[, CTOUHBIE BOIbI, 3arpsi3- | POLUKIOHBI
3 BO3AYLIHbIM pac- | HEHHBIC MPOTHPOYHbIC MaTepHAITbI,
2 | mbUleHHEM BETOMIb.
2 | 6e3B03MyIIHBIM He3naunrtensHoe ucnapeHue U Tyma-
g paclblIeHueM HOOOpa3oBaHue
~ HuknoHel, razo-

MIOPOIIKOBAst HesnauntensHoe mbUIE0Opa3oBaHue,

TIPOMBIBATEIIN
HUCHapCHUeC; ciaboe AKYCTUYECKOC

Boseiictue (10 85 0F)

Ha crannonapsbsix paboumx MecTax cileayeT NpelycMaTpHUBaThb MECTHBIE
BBITSDKHBIC YCTPOMCTBA: MBUICTa30MPUEMHUKN B BHJE NaHeNnel (HAKJIOHHBIX
WIN BEPTUKAIBHBIX), TTOBOPOTHO-MIOABEMHBIE BO3AYXONPHEMHHUKN Pa3IMIHBIX
KOHCTPYKIMH, OOPTOBBIE OTCOCHI (U1 BAHH XMMHYECKOTO TpaBlieHHs). MOXHO
UCTIONIb30BaTh HIKHUE OTCOCHI 4epe3 peIETdaTylo MOBEPXHOCTh CTOJA WM
BCachIBalOIINE MPUEMHUKH, Pa3MeIlacMble HEIOCPEICTBEHHO Y CBapUBAEMBIX
WIN OKPAIIMBaeMBIX Y3JI0B M BCTPOCHHBIE B COOTBETCTBYIOIIHE MpHCIIOco0Ie-
HUSL.

Jlna HecTannoHapHBIX pabouuXx MecT (Pe3KH, CBAPKH, OKPACKH) MIPUMEHSIOT
MECTHBIE OTCOCHI, HETIPEPHIBHO MEpEeMEIAIOIINecs 0 U3IENUI0 Beien 3a pabo-
YHM HHCTPYMEHTOM.

IIpu pydHO! cBapke 3JEKTPOJAMH C TOJCTHIM MOKPBITHEM B 3aKPBITHIX U
MOJTY3aKPBITEIX TTOMEIIEHUSIX U OTCeKaxX MPHUMEHSIOT BaKyyMHbBIE YCTAHOBKH C
MEPEABIDKHBIMH MaOTabapuTHBIMU TbLIeTa3onpuéMankamMu. Ilpn aBromarm-
YEeCKOW cBapKe IoJ cioeM (uItoca M B 3AIUTHBIX Ta3aX NPUMEHSIOT IIEeJIeBH -
HBIE WJIM BOPOHKOOOPa3HbIE MBUIEra30NpUEMHHKN, YKPEIUIieMble Ha CBApOYHOM
TOJIOBKE B HEIIOCPECTBEHHOW OJIM30CTH K AJIEKTPOIAHON MPOBOJIOKE MIIM BCTPO-
ennple B aBToMaThl THma AJIC-1000-2Y wm ACY-6M. VYnaneHue BpEIHBIX
BBIJICJICHUIl TIpU CBapKe B YIIIEKUCIIOM ra3e U ra3oBOH pe3ke NMPOU3BOAATCS C
MTOMOIIBI0 00IIe0OMEHHON BEHTHIISAIINH.

Jma 3amuTel IPOM3BOJACTBEHHBIX PAa0OYMX MPHUMEHSIOT TaK )K€ CPEACTBa
WHAWBUIYaIbHON 3aIUTHI (pecrepaTopbl, POTHBOTA3EI).

[Tpn npoektupoBanny 0011€00MEHHOH (IIPUTOYHO-BBITSXKHOM) BEHTHISALIUH
3a pacu€THBIN BO3AYXO000OMEH NPUHUMAIOT CYMMY BO3/1yXO0O0OMEHOB, HE00XO-
JIIMBIX JUJISl BBITTOJTHEHUs OTAEIBHBIX BUIOB padboT. Kpome Toro, crenyer yuu-
ThIBaTh, uT0 20-25 % mpUIel 1 a’po30iis HE YJIaBIMBACTCS MECTHOW BEHTWIISA-
el 1 mocTynaeT B Bo3ayX 1exa. [logpobHo mMeToauka pacuyéra 1IeXOBOH BEH-
THIISIIMY u3J1araercs B Kypce «OxpaHa TpyJia B CyA0CTPOSHUI.

6.3. DHeprocuadxenmne

6.3.1. TerumomexaHuKa.

B maHHO# YacTH MPOEKTa OMPEAENAIOT CIIOCOObI M UCTOYHUKU CHAGKEHHS
1exa BCEMH BHIAMU MPOMBIIUICHHONW DHEPrHH, HCKIIOUYas 3JIEKTPHUYECKYIO.
IMpoknamka TpyOGONPOBOMOB CXKATOIO BO3AyXa M Ia30B MPEIyCMATPUBAECTCS
NPEUMYIIECTBEHHO OTKPHITAsl 0 CTEHAM U KOJIOHHaM 1iexa (puc. 6.3) Ha BbICO-
Te He MeHee 2,0 m, YTOOBI HE

NPEIATCTBOBATH pabote -

BHYTPHIIEXOBOTO TPaHCIOPTA. A —

s mpoknagku TpyO Manoro ]

JIaMeTpa MEXIy KOJOHHAMH He Mt 84;): > 1

MOHTHPYIOT CTeLUaIbHbIC 2500 v i

MeTaTHYECKHE TUTOMIAIKH. e ; r i
IIpu wnEeHTpanu30BaHHOM ¥ o ,

CHa0XEHUH IeXa aleTUIICHO- - 4 o— %

BBI TPyOONIPOBOM  yKIIazIbl- g i — \.‘:

BAlOT BBINIE BCEX OCTAIBHBIX 5 \ _.

TpyOOIIPOBOJIOB U 3JIEKTPHUE- %.\\

ckux KabOeneir. Paccrosune ,f_\_"l ;\\E

MEXAy aleTUICHOBBIM TpY-
OompoBoOM ¥ ONMDKaHIIAM
TpyOOIIPOBOZIOM U 3JICKTPH-
YeCKUM  Ka0eleM  TOJDKHO 1-tpyGomnpoBoy st aneTHiIeHa; 2-TpyOOnpOBO JIs
obITh HEe MeHee 250 mm. Uno- KHCII0poAa; 3-TpyOOmpoBOI TOps4Yero BoAOCHaOXe-
IrJa JOIYCKAaeTes MpPOKIaxKa HUS; 4-TIpodne TpyOOIIpOBOBL; S-3IeKTPOIPOBOIKA
BO3/IyXOBOJIOB U IapOIpPOBO-

JIOB B KaHaJax, a ra3oMpoBOJIOB — B KaHaJIaX, 3aChIMAEMbIX IIECKOM U MEPEKPbI-
BaeMbIX 00BEMHBIMH HETOPIOYNUMHU TITUTAMH.

B cnyuae mpokianku moj 3emMiI€H KHUCIOPOJOTPOBOJOB C JIABJICHHEM [0
0,16 MIla w aueTuieHONPOBOIOB ¢ naBieHueM 1o 0,01 MIla HeoOXOAUMO BBI-
JIEpKUBATh CIEAYIOIINE PACCTOSAHUS MEXKIYy HHMHM U Pa3IMYHBIMU COOpPYXKeE-
HUSAMH: 10 OJIKaMIero peinbca 3aBOACKHX JKEJIE3HOMOPOKHBIX IMyTel — 3 wu;
JI0 CTEH 3/1aHUH, UMEIOUIUX MOJBabI, 1O KaHAJIOB U KOJOJLEB Pa3IM4HOIO Ha-

Pucynok 6.3 — CxeMa pactosioXeHHs TpyOOIIpoBo-
JIOB ¥ 3JICKTPONPOBOJIKH Ha CTCHE 3[aHMUsI



3HAYEHMsI — 4M; 10 CTEH 3/1aHHUH, HE UMEIOIINX [TOJBAJIOB — 2 M; JIO JJIEKTPO-
kabeneld — 1 m; 10 ceTeil KaHATU3alUK, BOJOIIPOBOAA U BOJOCTOKOB — 1,5 a;
JI0 3€JIEHBIX HaCAXKICHUI — 2M. DTH PacCTOSHUSI MOKHO COKPAaTHTh BIIBOE NIPU
yKJIaJIKe Ta30MPOBOIOB B METAIIIMYECKOM KOXKYXE.

B MecTtax moTpeOsieHHsI Ta30B YCTaHAaBIMBAIOT TIa30pa300pHbBIC IOCTHI,
IpeACTaBIsIIoNe co00l MmKaQUUKN ¢ apMaTypol, NPUKpPEIUIIEMbIE K KOJIOHHE
Ha BbIcoTe 1,2—1,5 & oT moma. B mexax cOOpKHM OJIOKOB M CTaIleNbHBIX IIEXax
IUTA IyHKTOB TOAKITIOYCHHS MPEIyCMaTPUBAIOT BTOPOH ApYyC Ha YPOBHS BepX-
Hell mamyObl OJOKOB KOpIyca FIJIM BCEro CynHa. PaccTosiHMe MEXIy OJMHAKO-
BEIMH ITyHKTaMH TOIKITIOYCHHS NMPUHUMAIOT B mpexaenax 24—30 wm; mis no-
CTPOCUYHBIX HAOEPEIKHBIX ATO PACCTOSHIE MOXKET OBITh yBenmmdeHo 10 50 .

["a30pa300pHBIii MOCT JUIsl alleTUIICHa WM JPYroro roproyero rasa obopy-
JIyeTCsl BOJASIHBIM 3aTBOPOM M COOTBETCTBYIOLIEH 3alIOPHOM apMaTypoii, a razo-
Pa30opHBI MOCT U KHUCIOPOJa — 3allOPHBIM BEHTHJIEM M IITYLEPOM ISt
NpUcoeTuHeHus penykropa Oautona. K xaxaomy razopaz0opHOMy HOCTY KH-
CJIOpOJIa ¥ TOPIOYEro rasa JOMyCKaeTcsl NPUCOCIUHEHHE 4Yepe3 LUIaHT OJHOW
TOpeNKY WK pe3aka. /|yiiHa nuiaHros (pykaBoB), Kak IpaBHIO, HE JIOJDKHA TIpe-
Boiiath 20 m (MakcumanbHO gomyctumas aiuHa 40 ).

3ampemaercss pa3MemaTh KUCIOPOTHBIE W AalleTHIICHOBBIC ITOAKIIOYATEIIH
(IIyHKTBI) B OTHOM 3aMKHYTOM OOBEMe, a TakKe COBMENIaTh IMYHKTHI C IIOA-
KIIIOYATeISIMHA  IPYTUX SHEPrOHOCUTENeH. PaccrosiHme Mexmy HIkaguukaMu
al[eTHIICHOBOTO M KMCIOPOIHOTO ITOCTOB TOJDKHO OBITh He MeHee 150 mm.

lazorraMeHHbIe PabOTHI CIIEAYET BHIMIONHATh HA PACCTOSHUU He MeHee 1,5
M OT Ta30IPOBOJIOB. A OT ra3ope3aTesbHbIX MOCTOB — HE MEHee 3 M MpH pyd-
HOM pe3ke ¥ 1,5 m mpu MamuHHOHN pe3ke. Eciu mmams ¥ UCKPHI HalpaBJIeHB! B
CTOPOHY PacIOJIOKEHHsT HCTOYHUKOB MUTAHUs Ta3aMH, TO HE0OXoquMo obec-
TICYUTD 3alIUTY MOCICIHNX METATUNIMYECCKUMHA IIUPMaMU.

Bo3ayxomnpoBoj cxaroro Bo3ayXa B MecTe MOTPEOJICHUS 3aKaHYHWBaeTCs
BO3JTyX0pa300pHBIM KOJUIEKTOPOM, 00eCTeunBarOIUM paboTy HECKOJIBKUX MH-
CTPYMEHTOB.

TpyOonpoBOABI YIIIEKUCIIOTO Ta3a H aproHa TaKKe CHaOXEHBI pa300pPHBIMH
(pa3maTouHBIMHU) KOJUIEKTOpAMH C OTKIFOYaroImIel apMmarypoil. Kpome toro, y
aproHOMPOBOIA NepeT KOJUIEKTOPOM, YCTaHABIUBACTCS (DHIIBTP-OCYIIUATEIb.

Bce npompblnuieHHBIE TPYOOIIPOBO/IBI BBITOJIHSIOT M3 OECIIOBHBIX TPYO yr-
JIEPOIUCTON CTamy Mapku A. ApMaTypy BBITOTHSIOT W3 KOBKOTO UyT'yHa WIN
cramu (Ha ¢uaHnax), TpyoOsl W apMarypy aproHompoBoga (mocie ¢GuiIbTpa-
ancopbepa Ha MecTe pa3dopa) — U3 HepP KABEIOIICH CTaJIH.

JIJ'[H OTOINICHUA, BEHTUIIALIAN U TOPAYIETO BO}]OCH36)KCHI/IH nexa NMpuMEHAOT
MIEPErpeTyIo TemI0(UKAIMOHHYIO BOAY C TEMIEpaTypoil B IPAMOM U 00paTHOM
Tpy6Gomnpoomax coorercteento 150 i 70° C. Perymmpoanne Temmodukar-
OHHOM (OTOIHTENBHOW) ceTH OOBIYHO IeHTpann30BaHHOE. C MOHMKECHUAEM TEM-
mepaTypsl HAPYKHOTO BO3IyXa TEMIIEpaTypa BOJABI B MPSIMOM TPYOOIPOBOJIE

MOBbIIIACTCS, a B 00paTHOM coxpansiercss nocrosiHaon (70° C). KommdectBo
LUPKYJIMPYIOIIEH B CHCTEME BOJIBI TAKXKE MOCTOSIHHO. ['opsiuee BojocHabkeHHe
MPOEKTUPYIOT MO OTKPBITON CXeMe HEMOCPEACTBEHHOTro BOJOpa3bopa M3 Tell-
JIOBOH CETH.

KoHCTpYKTHBHO CHa0KeHNE KOPITYCHBIX LIEXOB TEIUIOTOW U IPYrHMMH BHJA-
MU SHEPTUH OCYLIECTBIISIOT Y€PE3 TEMJIOBBIC MMyHKTHI, 0OBIYHO PaCIOI0KEHHbIC
Ha TIEPBOM JTaxe CIIy’KeOHO-OBITOBOI mpucTpoiiku. [lomenenns, 3aHnMaeMbIe
IO TEIUIOBBIE ITyHKTHI UMEIOT pa3Mepsl B IUTaHe /2 X6 m M BBICOTY HE MeHee 3
M. TermoBo# MyHKT (MX MOKET OBITH M HECKOJIBKO) 000pYyIOBaH paclpeneNnn-
TENBHBIMH KOJUICKTOPAaMHM, MAacJIOBIArOOTACIUTENSIMA Ha BO3IyXOIPOBOJIE,
TpA3eBEIME (pUIBTpaMH Ha TPyOONpOBOAAX TEIUIOPHUKANMOHHOW Boabl. Ha ka-
JKIOM TPYOOIPOBOJIC HA MECTE BBOJA (BHYTPH 1[€Xa) YCTAHOBJICHA OTKJIFOYA0-
masi mpeIoXpaHuTeNbHas U peryaupyromas apmarypa. TemioBoil myHKT 000-
PYAYIOT HEOOXOIMMBIMU KOHTPOJIBHO-U3MEPHUTELHBIMU PUOOpaMH IJ1sl y4éTra
KOJIMYECTBA U NapaMETPOB YHEPTOHOCHUTEIEH.

6.3.2. DIeKTpOTEeXHUKA.

JUIs 1eX0B KOPIMYCHOM TPYNIBI NPOEKTHPYIOT CIEAYIOLINE JNIEKTPHYECKHE
ceTu (HampsHKEHHE M POJ TOKA JOJDKHBI OBITH 00OCHOBAaHBI TEXHHYECKUMH U
9KOHOMHUYECKHMHU COOOPAKECHHUSIMN):

MIUTAIOMIAs CETh (BHEIIHSSA) — MEPEMEHHBIH TpeX(a3HbIi TOK HaNpsDKCHHEM
6 - 10 xB moaBoOAMTCS K paclpeeauTeNIbHOM MOICTaHIN, BCTPOSHHON B TIPH-
CTPOMKY K LIEXY;

CEeTh CHJIOBOTO 3JIEKTPOOOOPYAOBAaHMS (AJIS TTUTAHUS 3JIEKTPONPHEMHHUKOB,
B OCHOBHOM DJICKTPOJBUTATENICH U TPOJUIEHHBIX JTUHUN KPaHOBOTO 000pyAOBa-
HUSI) — epeMeHHbIN TpexdasHblii Tok HanpspkenueM 380 B mocrymaer ot pac-
MpeeTUTEeIbHON MOACTAHIIMN paJualbHBIMU (GHUIEpPaMH K BHYTPHIIEXOBBIM
TpaHC(HOPMATOPHBIM CTAHLUAM U OT HUX Yepe3 IHUHOMPOBOABI K MyHKTaM TOJ-
KITFOUEHUS TTOTpeduTeei;

CeTh MHOTOIIOCTOBOM Py4YHOH CBapKH — MOCTOSHHBIA TOK HampspkeHueM 60
B oT MHOTOTIOCTOBBIX CBApOYHBIX peoOpa3oBaTeseil HiM BRIIPIMUTEINCH depes
HIMHONIPOBOABI MOABOANTCS K CBApPOYHBIM IIMTKaM, yCTaHABIMBAEMBIM Ha KO-
JIOHHAX U CTEHaX LIeXa;

CeTh OJIHONIOCTOBOW MEXaHU3MPOBAHHOW CBAPKH — INEpEeMEHHbIH TpExdas-
HBIH TOK HampspkeHueM 40 B mocTynaet 4epes MyHKTHI TOAKIIIOYSHNS CHIIOBOTO

3IEKTPOOOOPYIOBAHUS.

BTOpBIM MOJIH0COM CBApPOYHBIX CETEH SBISIFOTCS METAINYECKHE COOPOYHO-CBAPOYHBIE CTEH/IBI,
TIOCTEIHN, KOHAYKTOPLI U T.A., COEAUHCHHBIE MEKAY c000i CTajbHBIMU T10J10CaMHu, IIpOKJaJbIBac-
MBIMH B KaHAJIC,

CeTh 3JICKTPOOCBELICHUS] — MEPEMEHHBIH Tpex(a3Hblil TOK Halps>KeHHeM
380—220 B moaBOAMTCS OT CBOMX BHYTPHIIEXOBBIX TPaHC(HOPMATOPHBIX MOJ-
CTaHIIMH.



HIrHONPOBOAB! MPOKJIAABIBAIOTCS MO LEXY HA MOJBECHBIX MOCTHKAX (raje-
pesix) mupuHoit 2 m Ha BbIcoTe OT moJa 4,5—6,0 u.

Ha puc. 6.4 mokazaHo MpUMEPHOE PACIIOIOKCHHE BHYTPHLIEXOBOU TpaHC-
(bopMaTopHOW WITH T€HEPATOPHOW MOACTAHIIMK B TaK Ha3bIBACMOW «MEpPTBO
30HE» (MEXIy KOJIOHHAMH IIeXa).
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Pucynok 6.4 — PacrionoxeHne BHyTPHIEXOBOH TpaHC(HOPMATOPHON ITOACTAHIINN

1 — KOIOHHEI 11eXa; 2 — MHOTOIIOCTOBEIE CBApOYHbIE YCTAHOBKH IS PYYHOH CBapkH; 3 — cerda-
Tasl BLIFOPOAIKA; 4 — pacnpenenurenbHbiid muT Ha 220 — 380 B; 5 — TpaHchopMaTop CHIOBOM;
6 — kaMepa pacrpeeuTeIbHOIO YCTPOICTBa; 7 — 30HA, HE 00CIy)KUBaeMasi MOCTOBBIM KPaHOM
(«mEpTBast 30Ha»)

B anexTporexHHUECKOM pa3ziene ClefyeT IpeaycMOTPeTh TEXHUIECKHE Me-
PBI U CpeicTBa oOecTedeHHs 31eKTpOOe30MMacHOCTH: 3aIUTHOE 3a3eMIICHHE U
3aHyJIEHHE TOKOBEAYIIMX YacTel 3JIEKTPOYCTAHOBOK, 3alUTHOE OTKIIOYCHHE,
OJIOKMPOBKY M OTpasKACHHUS.
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IIPUJIO)KEHUE 2

O0603HaYCHHS CBAPOYHOTO 00OPYIOBAHUS U COOPOYHOM TEXHOIOTUICCKON

OCHACTKHU Ha IJIAaHUPOBKE 1I€Xa

HaumenoBanue

VYcnoBHoe 060-
3HAYECHHE

IToct py4HOil 251€KTPOIyroBOM CBapKU

ITocT nosyaBTOMaTUYECKON CBApPKH B 3alLIUTHOM Tase
IlocT py4HO# ra30Boi cBapKu

IToct py4Ho#i ra3o0Boii pe3ku

Perynsrop cBapodHOro Toka (peocrar, JpOCcens)
T"azorenepaTtop cBapouHbIit

MHcTpyMeHT nHEBMaTUYECKUI

Ymop

TIpmwxuMm (ToNKaTenp)
®ukcarop, cTpyOuMHA, BHHTOBOH, KIIMHOBOH U NMTPOYME TIPIDKUAMEI
Crspxka (Tanper)

Pacnopka, nomkpar

delFiill

o—>
==

{1
<>

IIPUJIO)KEHUE 3

O6o3HaYEHUS MPOYUX TEXHOJOIMYECKUX DJIEMCHTOB Ha IVIAHUPOBKE LI€Xa

HaumenoBanue snemenTa

VYcaosnaoe
0003HauCHHE

TexHosornueckoe 000pyI0BaHNE BHOBb YCTaHABIMBAEMOE
TexHosoruueckoe 000pyI0BaHKE MEPEyCTaHABIHBAEMOE
TexHomoruueckoe 060pyI0BaHIE AEMOHTHPYEMOE
CBapouHbIi reHepaTop MOCTOSHHOTO TOKA

I'pannna «MEpTBOM 30HBD)

Ocb NOAKPAHOBBIX IMyTEH

O6o3HaueHne paboyero Mecra

IIpooonscenue IIPUJIOX. 3

PesepBHOE pabouee MecTo

[Tura pa3merounas

[Inuta npaBunbHasK

[Inuta KOHTpOJIBHAS

[TyHKT KOHTpOIISL

BepcTaxk ciecapHsIit (Ha 1Ba pabounx MecTa)
IIka¢ mHCTpYMEHTAIBHBII

Ckiai04HbIe MecTa

HyJ'IBT YIipaBJICHUA aBTOMATOM, II€YbI0 U IIPOY.

DeKTpOoABUTaTelb IOCTOSIHHOIO TOKa
OneKTpoABUTaTENb IEPEMEHHOTO TOKA

BeicoTta nienTpoB

Poaccrosinne Mexny eHTpaMu PMII
MarepuanbHas Ki1a1oBast MK
HHucTpyMmeHTaNbHAs Ki1aJ0Bast HK
X03s1MCTBEHHAS KJIag0Bast XK
KomiiekroBouHas KiiagoBas KK
Bentunsiunonnas kamepa BK
CanHuTapHBIi y3el (TyanerT) cy
KonTopckoe nomenienue KIT
TpanchopmaropHas moacTaHIHSA TII
JlecTHn4Has KieTka JIK
[IPUJIO)KEHUE 4
MuHHManbHbIE pa3Mepbl paboyero Mecta B KOPIYCHBIX IIeXax
HaumenoBanue o6opynoBaHus Dckus Pazmepsr, m
[IpaBuibHBIE BaIBIIBI : ag| _~°°° oa ! :
1

I<—>i: H< a>08

1 . I 1 a1 >0 5-08

1 1 1

bl o0 i




Ipooonscenue ITPUJIOX. 4

IIpecc-HOXHUIIBI
KOMOWHHPOBaHHEIC

Ho)XHUIIBI THIIBOTHHHBIE

IIpooonscenue IIPUJIOX. 4

CO60poYHO-CBApOYHAS TIO3UITHS | .
MOTOYHOH JINHUU | 1
1 : a>08
1 i w—
. 1 a,>1,0
! |
S e
a; 6 a
Pabouee MecTo razocBapuiuka av
(razope3unka) IpH BBITTIOJTHCHUH 1 '11-‘ 1
1 1
pabot BpyuHYIO 2y e v >het a>1,0
1 T 1
—mcapTTTC
I'azopesartenbHbI aBTOMAT ay a>038
:' -t ___1_ _____ : a; 208
a! b, = i Jna  rasopesa-
DL€ > | TENBHOTO  aBTO-
: ! MaTa B COCTaBe
A TOTOYHOW  JIH-
Huu a=0, 61> 2
NpUHUMACTCA C
OJIHOH CTOPOHBI

IIpumeuanus 1)a— paccTosHUE OT HOABMKHOIO KOHIIA AETAIM JI0 TPAHHILBI pabo-
Yero MecTa; g1 — PacCTOsIHHE OT 000PYI0BAaHMS JI0 TPAHMIIBI pabOYEro MecTa; 6 — JUIMHA JeTa-
1M; 61 — yATMHEHHWE CTONA 7T pa3MeIleHns KapeTKn aBTomara. 2) Jlns obopyoBaHus, He yKa-
3aHHOTO B TPWIOXKEHHHM PYKOBOJCTBYIOTCS JAHHBIMH JUIS QHAJIOTMYHOTO 00OpyHoBaHHS. 3)
IIpu maHupoBKe 000PYIOBAHUS M PA0OINX MECT HEOOXOAMMO YUIUTHIBATh IUIOMAIh U yda-
CTKOB JJIs1 XpaHEeHWsI OCHACTKH, 3aTOTOBOK ¥ JeTaJeH.

141 n_n n : a> 0,8
Plle—t—oslly 1 a1>08
1
1
IRNCE
Banpuer rubounsie [l Ul
1 a $
Ol ==
L_ad
IIpecc rubounsIit Y S :
TUAPABINYECKUI 1 a \ a>08
< <‘>: a;>0,5-08
: aid '
IIpecc npaBUIbHO-THOOYHBIN . .
(«Bymbaosep»), PI'C ' af) 2 ! a>08
1 1 a > 0,8
:69 ]J AL 6 — onuna de-
1
Le—a® W mai
CTaHOK KPOMKOTHOOYHBIH P07 71@ """ !
iy S
<L |
1
] R | a>08
I 2 LS a>08
CTaHOK pagHanbHO-CBEPIHIbHBINA TR 1,56 =1 0 — Onuna de-
R o | manu
> !
P T [ |
1
Lol :
CranonapHas cO0poYHO- ____av_____
CBapouHas OCHACTKa (CTEH/, T0- 1 ,11:
CTeJlb, KOHIYKTOP) a>:_ < >hea a>10
1 T 1
e S

IIPUJIOJKEHUE 5
00603HaYeHUST HEKOTOPBIX CTPOUTEIBHBIX 3JIEMEHTOB
HaumenoBanue >nemenTa Yenosroe
0003HaYCHHE
Kononna xene306eToHHas T
[y Tl|
Komonna meraminaeckas IT: 1y
TL1 Tual
Komonna nepeBstaHas ﬁ
Kononna 6e3 0003HaueHHus MaTepuraa |
CreHa KanmuTaabHast
FrFFFD
CreHa KanuTalbHasl ¢ OKOHHBIM ITPOEMOM i———r.




Ipooonoscenue IIPUJIOX. 5

IIpooonocenue ITPUJIOX. 5

Boporta (nBepu) oqHOCTBOpUATHIC

Boporta (aBepu) AByXCTBOpUAThIe

Boporta (aBepu) pa3aBuKHBIE

IIpoesn

Kanai, TonHenb

I'panuma yuactka, mexa HEOTOpOKECHHAS

IInomanxa Ast CKIagUpPOBaHUs, XPAHCHUS, KOMIUICKTALlUK He-
0bopynoBaHHAs

Ileperoponka nepeBsiHHas HEOIITYKaTypeHHas

Ileperoponka nepeBsHHAs OMITYKaTypeHHAS

IIeperoponka ocreknénnas

[leperoponka ocrek€HHas C IEPEBIHHON HUKHEN YacThIO

Ileperopoaka cetuaras ¢ JepeBSIHHON HIKHEH 4acThio
Ileperopoaka Hecropaemas

Ileperopoaka TemIOU30aUpYIOIIAs

Ieperoponka 3ByKOH30JIHPYIOIIAs

Ieperopoka kupnuIHast

Ileperopoaxa »xene3006eToHHas

[leperopoaka ¢ METaNIMYECKON CETKOM

Ileperoponka MeTayurdeckasl Ha METAJUTTIECKOM KapKace, BJie-
JIaHHAs! B TIOJT

IIpoune TumE! IEpEropogok

Orpaxnenue (6apbep) ¢ METAITMYECKUMH CTOMKaMHU, BIeJIaH-
HBIMHU B I10JI

FiFF s

"l
ey

e——

1
-

—_— e A A
—0—0—0—

1
-

Orpaxaenue (6apbep) NepeHOCHOH

3anaBec (mmpMa) Ope3eHTOBEIH, Ha MPOBOJIOYHOH HAIIPaBIISTIO-
LEN MeXy KOJJOHHaMH

3anaBec (mnpma) Ope3eHTOBBIN Ha METAIIMYECKUX CTOMKAX,
BJICTTAHHBIX B T1OJT

3anaBec (mMpMa) mepeHOCHON

OKpaH 3aIllUTHBIA IEePEeHOCHOU

Arperar OTONUTEIbHBIN

JlecTHUYHBIN Mapi

IToaBan ¢ oTMETKOM ypOBHS Hoda

AHTpecosd ¢ OTMETKOH BBICOTHI

O0603HaueHUSI HEKOTOPBIX CTPOUTENBHBIX MaTEPUAaIoB B
(mo 'OCT 2.306-93)

beron HeapmMupoBaHHBIN
beron apmupoBaHHbIi

Knaaka kuprinuHas, kKaMeHHast

I'pynt TATATIATIATIAT
Hecox
TIPUJIOKEHHUE 6
00603HauCHUS HEKOTOPBIX AJIEMCHTOB KOMMYHHUKAIIMN M TyHKTOB
MOJIKITIOYEHHUST TEXHUUYECKUX MarucTpaien
YcnoBHoe
HaumenoBanue >nemenTa
0003HaYCHHE

JIrox

TpyOompoBoj (BOIOMIPOBO) THOKHH, pyKaB
Tpy6onpoBoa (BoxonpoBos) B Tpy6Oe, xEnobe
HemnpoxoaHoit kaHain ¢ KoJoauemM

DekanbHas kananuzaus (), kongencaronposon (K)

= =

—_—




IIpooonscenue IIPUJIOX. 6 IIpooonscenue IIPUIIOX. 6

JlusHeBas kananm3anws (JI) —r — YTIIEKUCIIOrO rasa '/
Cokarpiii Bo3ayx (I1
ayx (II) Y=XTT X=X aprona @
Maponposox (T) _——- napa @
IlyHKT moAKIIOUEHHS K IPOU3BOACTBEHHOMY BOJOIIPOBOILY alleTHICHA
TIyHKT MOAKIIOYCHHUS K IPOTHBOIIOKAPHOMY BOIOIIPOBO,
Y A p P ¥ BOZIOHPOBOLY KHCIIopoJia I:l
DOHTAaHYHK THTHEBOM
JKUJIKOT'O TOPIOYETO @
IToaBoa X010HOM BOABI .
Macia, cMa3ouHo-oxyaxaaroen sxuakoctu (COX) ®

IToaBox ropsiuei Boabl

TToaBoxa BoabI ¢ OTBOJOM B KaHAIU3AIUIO TIPHITOKEHUE 7

O6o3HaueHUs HEKOTOPBIX HCTOYHHUKOB 3Heproc1{a6>1<eHI/m 1 IYHKTOB NOJAKIFOYECHHUSA K
UCTOYHUKAM DJICKTPOOIHEPTIUU

VMBIBAJILHUK

VYcnosHoe

HaumenoBanue snemeHTa
0003HaYCHHE

Tpam (mmuraT) A1 OTBOAQ BOABI B KAHAIU3AIIHIO
p ( ) A - A = HOI[BOZ[ IOCTOSAHHOI'O TOKa

Komnonen kaHaIM3allMOHHBIN C TIIYXOHW KPBIIIIKO#M
et H y P [TonBoxa mepeMeHHOTO TOKa

Konopnen ¢ peméryaroi KpbIkon
AetL e p P TpanchopmaropHast MOJCTAHIINS

T'azonpoBox ruOKwmii

O
©
Y
02y
)
&
j&a)
IIpobka crrycknas T
.
O
®

HyHKTLI TOAKJIFOUCHMUS .

T'azonpoBox xECTKMIA (CTAIIMOHAPHBIN) Ocsermenna msxosonsTHoro (12 B)

I'a30Xx0/ BEHTHIIALIHOHHBII

ITepeHOCHOTO EKTPOUHCTPYMEHTA
Iu6ep (3agBrKKa mHOEpHAs)
CBapoYHBIX aBTOMATOB, MTOJYaBTOMATOB M MEPEIBMKHBIX JICK-
TponpuéMHukoB (220 — 380 B)

CBapOYHBIX YT MOCTOSIHHOTO TOKa

3acionka BCHTHJIINMOHHAA

lka¢ pacrpenenuTeNsHBINH CHIIOBON H OCBETHTEIBHOM JIEKTPO-

MecTHBIN IPUTOK BO3/1yXa
cetu

[EDRD Wk

ITemerazonpuémMHnK (pacTpyd BEHTHIISIIOHHBIN)

HyHKTI)I TOJKJIIIOYCHUA

CXXaToro Bozayxa

3 —,I/—
ACJIOHKa ApOCCeiIbHas
—K
—K
XXX
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HroroBoe TecTupoBaHHE
Hanp. noarorosku 26.05.01
JucrurnHa: [IpoekTHpoBaHue CyI0MOIBEMHBIX COOPYKEHHUN

Komnemenyuu:

IIK-7. Cnocoben 6blnoaHams KOHMPOIb Npoyecca papabomru mexHOI0UeCcKOU
OOKyMenmayuuy, coOn00eHUus napamempos8 mexHOI02UUeCKUX HPOYecco8 U pPeHCUMO8
pabomwvi 060pY008aAHUS, MEXHOLOSUYECKOU OUCYUNTUHBL, MEeXHUKU De30NACHOCU 8 YeXax,
noopazoeneHusix OpeaHu3ayuu cyO00CmpoeHus U CyOOpPeMoOHmda.

|) [Ipu pa3pabdoTKe reHepaJbLHOIO MJIAHA CYIOCTPOUTEIHHOIO MPEeANPUSITHS 3AHUSA
CTPEeMATCH 00bEeAUHUTD B rpyNnbl (0JI0KH) € LEJIbI0

(3anuwume yughpy npasuibHo2o omeema)

1) YBenu4ueHus IUIomaan CKIJACKAX MTOMEIICHHH.

2) CHIDKEHHSI CTOMMOCTH CTPOMTENBCTBA M COKPALCHUS KOMMYHUKAITUH .

3) O06s13aTEeIBHOTO COOITIOICHUS TI0XKAPHBIX Pa3phIBOB MEXTY LIEXaMH.

I1) Hecymasi cmoco0HOCTD cTamejisi IPUMEHUTETbHO K TEXHOJIOTHYeCKOMY
KOHTPOJIIO — 3TO (3anuwume yu@py npasuibHo20 omeema)

1) CriocoOHOCTh OCHOBAHUS CTAIIC/Isl M ONIOPHBIX YCTPOMCTB BBIICPKUBATh HATPY3KH OT
MacCChl CTPOSIIIIETOCS Cy/THA U OCHACTKU 0€3 OCTAaTOYHBIX JAehOopMaIiHii.

2) MakcumalibHasl BRICOTA TOIbeMa KpaHa HaJl CTaIleJIeM.

3) CkopocTh cIycKa Cy/Ha Ha BOXY.

I11) Kakoii pacueTHbIii mapaMeTp CPAaBHUBAETCS ¢ HOPMATHBHBIM JIJIsl OIIEHKH
3((PeKTHBHOCTH MPOEKTA CYA0NOIHEMHOI0 COOPYKEHUA? (3anuwiume yuppy
npasuibHo20 omeema)

1) Koaddunuent 3arpy3ku o6opynoBanus K.

2) YcTaHOBJICHHAS MOITHOCTh 3JICKTPOIBUTATEICH.

3) Koadpduruent cmennocTr Koy,

V) CornacHo npaBmiaaMm 6e30MaCHOCTH M HOPMAM TPOEKTHPOBAHHUS, YeM
perjiaMeHTHPYyeTCsi MUHUMAJIbHOE PACCTOSIHUE MKy 000pyA0BaHUEM U KOJOHHAMU
3MaAHUA? (3anuwume yugdpy npasuibHo2o0 omeema)

1) CaruTapHO-OBITOBBIMU YCIIOBUSIMHE (OCBEIICHHOCTHIO).

2) [IpoTHBOTIOXKAPHBIMU Pa3pPbIBAMU (OTHECTONKOCTBIO 3/IaHMS).

3) TexHukoii 6€30MaCHOCTH U HOPMaMH TEXHOJIOTUYECKOTO MPOCKTUPOBAHHUS (30HA
00CTy>KUBaHUS).



V) IlapameTtp, onpenesiiONINil BLICOTY 3AaHUS (3anuwume yugppy npasuibHo2o
omeema)

1) IlIupuna nposera.

2) 'abapuT camMoOii BEICOKOW U3rOTaBIMBAEMOM KOHCTPYKIIMH ILUTFOC BBICOTA KpaHa U
CTpOIIOB.

3) Uucomsius (OCBEIICHHOCTh) pad0oYei 30HBI.

VI) CoorHecure THH mexa (moapasjejieHusi) ¢ ero (pyHKUIHOHAIBLHOIM
NPUHAVIEKHOCTHI) B CTPYKTYpe CYJAOCTPOUTEIHHOr0 TMPEINPUSITHSI TOJHOTIO
npoduisi: (zanuwume sviopannvle yuppovr coomeemcmsyrowue oykeam A-?, b-?,B-?.)

A) KopnycooOpabaTsIBarouii mex 1) OcHOBHOE MTPOU3BOCTBO
b) Ky3HeqHo-TIpeccoBBIi 11eX 2) BcoMoraTenibHOE IPOM3BOJICTBO
B) PeMoHTHO-MeXaHHUYECKHUH 1IEX 3) MeTtamuryprudeckoe Ipou3BOICTBO

V1) Un:xeHepHbIe ceTH Bephu
(Ilepeuucaume nazsanus)

VIII) YcranoBuTe COOTBETCTBHE MEKIY METOJ0OM OPTraHU3aIMH PadoT HA cTamnesie u
€ro XapaKkTepUCTHKOM (3anuuwiume evlOpantvle yugdpol coomeemcmaeyiowue oykeam A-?,
b-?,B-?.)

A) IloTOYHO-IO3UITMOHHBINA METO/T 1) dopmupoBaHme KopIryca
MIPOUCXOJIUT HA OJHOM MECTE C
MOCJeA0BaTEIbLHBIM HapalluBaHUEM
KOHCTPYKIIMH

b) bnounsrit MeTox 2) CymHO HOCIeI0BaTEIBHO
MePEMEIIACTCS OT OJHOU
CHEUHUAIN3UPOBAHHOMN MO3UIINH K
JpyTrou

B) Cranenpubiii (mo3urronHbiii) Metos | 3) Kopmyc cobupaercs U3 KpymHbIX
00BEMHBIX CeKITni (0JI0KOB),
M3TOTOBJICHHBIX B JPYTHUX IIeXax

I X) Ilpouumaiime eonpoc u sanuwume pazeeprymsiii 060CHOBAHHbBLI OMEeN
I'enepanabhblii u1aH (Win ['eHNUIaH npeanpusTHA)

X) BeraBbTe ponynieHHOE CJIOBO B ONIpe/ae/IeHue.

CJIMIT — 3TO TUN CYJOIOJIBEMHOTO COOPYKEHUS, B KOTOPOM CyJa
pa3MeNIaroTCcs Ha HECKOJBKHUX IMapaJlIeIbHBIX HAKJIOHHBIX JIOPOXKKaX, YTO IMO3BOJISICT
OJTHOBPEMEHHO IMOJHUMATh U CITYCKAaTh HECKOJIBKO CY/I0B Pa3HOT0 TOHHAXKA.




1IK-8. Cnocoben paspabamwvieamsv 2paguku KOMHIEKCHOU NOO020MOBKU NPOU3BOOCMEA,
KOHMPOIUpO8amy ~ UX  UCNOJHEHUe,  COCMAGIAMb  CMAnelvbHoe  pacnucaxue,
OpP2aHU308bI6AMb U KOHMPOIUPOBAMb  obecneyeHue  Npou3eoocmea  pabouell
KOHCMPYKMOPCKOU U MEXHOJI02U4eCKOl 00KyMeHmayuet, 8bINyCcK 3aKA3HbIX 6e00MOCmel,
KOOPOUHUPOBAmMb pabombvi N0 MAMEPUANbHO-MEXHULECKOMY CHAOICEHUIO 1exos8 sepdu

I) Kakoii 1TokymMeHT onpe/eJisieT MOCae10BATEILHOCTh CIIyCKA CY/I0B CO CTameJs,
3arpy3Ky MOCTPOEYHBIX MECT M CPOKH FOTOBHOCTH KAXKIOT0 M3/1eJIUsI B PAMKaxX
ro/I0BOI NMporpaMmsbl NpeANPUATHS? (3anuwume yu@py npasuibHo2o omeema)

1) TexHoMOTMYECKAS TUTAHUPOBKA TIEXa.

2) CrarnenbHOE paciucaHue.

3) CBomHast cMeTa CTPOUTENBCTBA Bep(hu.

1) Kakoii ko3¢ dunmneHT xapakrepusyeT ypoBeHb HCII0JIb30BAHNUS
NMPOU3BOJACTBEHHBIX MOIIIHOCTEH M 3arpy3Ky cTaneJbHbIX MeCT, PACCUNTHIBAEMblii
NP COCTABJIEHUM CTANEJIbHOT0 pacnucanus? (3anuwiume yugpy npasuibHo2o
omeema)

1) KoadpunmeHT cMEeHHOCTH paboThl 000y IOBAHUS.

2) Koa¢hduimeHT KOHCTPYKTUBHOM BaTEPIMHUH CYIHA.

3) KoaddurueHT 3arpy3ku 000py10BaHUs 110 BPEMEHH.

[11) Uro B mepBymo ouepeab ompeaeasieT HeOOX0AHMOCTh Pa3padoTKu rpaduka
KOMILJIEKCHOM MOAT0TOBKH NPOU3BO/CTBA U 3aKAa3HBIX BeioMocTeil? (3anuwume yugpy
npasuibHO20 omeema)

1) IlpuHIMIUANIBEHAS TEXHOJOTHS CTPOMTEIbCTBA CYAOB IO OJOYHO-MOIYJIBHOMY
MPUHITAITY

2) ApXHUTEKTYPHO-CTPOUTEIIBHBIC PELICHHS 10 SHEPTO3IPPEKTUBHOCTH 31aHH

3) OpraHn3anMoOHHO-TEXHOJIOTUYECKAs CTPYKTYpa Bepdhu (COCTaB IIEXOB U CITYKO)

V) Kakoii napametp siBJisieTCsl OCHOBHBIM JIJISI pacueTa 3arpy3Ku CTanejJbHOro mexa
NPH COCTABJIECHHMH CTANEJIbHOI0 PACHUCAHMA? (3anuwiume yugpy npasuibHO20 omeema)
1) YcTaHOBJIEHHAS MOIIIHOCTh KPAaHOBOTO 000PY/I0BAHMS .

2) T'omoBast Macca MeTayua KOopiycHbIX KOHCTpYKIui (Gyycc).

3) PacTsbkka JTMCTOB HAPY)KHOM OOIITHBKH.

V) Jlnsi yero cay:kut ''3aka3Hasi BeIOMOCTh' (cmenuduKanus), BHIMYCK KOTOPOii
KOOPIAMHUPYET MJIAHOBO-NIPOM3BOJCTBEHHBINH 0TAEN? (3anuwume yuppy npasuibHO20
omeema)

1) Jlns pacyeta CMETHOH CTOMMOCTH MPOEKTHPOBAHUS THMAPOTEXHUUYECKUX COOPYKEHUI
Bepdu.

2) [yis cocTaBlieHHs] HOMEHKJIATYPhl U 00BEMOB TMIOCTABOK MaTepPHaJIOB, MOIy(hadpHUKaTOB
Y KOMIUIEKTYIOIINX 110 KAKIOMY LEXY U CYIHY.

3) Jlns perucTpanu U3MEHEHHUH B paboueii KOHCTPYKTOPCKOW JIOKYMEHTAIIVH .



V1) lokymeHT, pukcupyommuii pakTHIecKoe BhINOJTHEHHE TIAHA 10 CTATEI0
Ha3bIBaeTCHA
(Vkaswcume nazseanue)

VI1I) ConocraBbTe 3TaN MPOEKTHPOBaHNs Bep(py ¢ 0OCHOBHOI BBITIOJTHSIEMOIi HA HEM
3aJa4en
(3anuwume svibpanuvie yugppsvl coomseememsyrowue oykeam A-?, b-?,B-?.)

A) IIpeanpoeKTHBIN dTall 1) Beinmyck pabounx uepTexeii y3Ios,
UHCTPYKIIUI IO MOHTaXy U
JI€TaIbHOM CMETHI
b) Otan noaroroBKu NpoeKTHOM 2) BwiOop momiaaku, aHaau3
JOKYMEHTAIIH re0JIOTHH, pacueT Harpy3Ku Ha TPyHT,
pazpabotka ['TI3Y
B) Coznanme paboyero npoexra 3) AHanu3 ycioBUi KOOTIEPUPOBAHHSI,
00€eCIeYeHHOCTH pecypcaMu U
3HeprodPheKTUBHOCTH

VIII) ConocTaBbTe THII THAPOTEXHUYECKOTO COOPYKeHHUS Bep(H ¢ ero Ha3HAYEHHEM
(3anuwume sviopanuvie yugpsvr coomsememsyowue oyksam A-?, b-?,B-?.)

A) I'opuzoHTasIbHAS YaCTh CIUMA 1) 3amuTa aKBaTOPUU OT BOJHCHHUS
(BOJIHOJIOM, MOJI)
b) Cyxoii nok (mok-kamepa) 2) ITnomaaka 11 BBITOJIHEHHS

KOPITYCHBIX, OKPACOYHBIX H
PEMOHTHBIX pabOT Mocye Mo IbeMa
CyJIHa

B) OrpanurensHoe coopyxeHue 3) ObecnieueHune HecymIeH
CIIOCOOHOCTH 1 0€3011acHOTO
CITyCKa/moJabeMa CyJI0B

IX) HanmuiuTe TepMUH, KOTOPOMY COOTBETCTBYET CJIeIyIolee onpeaeieHue.
Kommiexke o0OopyoBaHusi U YCTPONCTB, MPEAHA3HAUYCHHBIX VISl MEPEMEIICHUs CY/OB,
KPYIIHBIX OJIOKOB WJIM CEKIMH MO CTameIbHbIM JOpPOXKKam, CJIUIaM, TOPU30HTAIbHBIM
ydacTKaM CTamessi, a TakKe Il MX HaBOJKHU Ha CYAOINOIAbEMHBIC COOPYKEHHS (TEIEKKU
ciuIma, J0KH).

X) BeraBbTe MponyuieHHOe CJI0BO B ONpeaesIeHue.

— 9TO KaJICHIAPHBIA TUTaH, B KOTOPOM YKa3bIBACTCS TTOPSJIOK U CPOKHU
3aHATHS CTaMeIbHBIX MECT KaXIbIM CYIHOM, BPEMsS Hadajia U OKOHYAHHUS CTarelIbHbBIX
paboT (cOopKku KopITyca), a TaKk)Ke JlaTa CIycKa CyJIHa Ha BOJYy M TOPSIIOK Mepeaadn 3aKa3a
1o 1exam (KOpImyCHOMY, MOHTKHOMY, IOCTPOCYHOMY).




Bonpocs k 3x3ameny 26.05.01 4 kypc 8 cemectp
«IIpoexTpoBaHuUE CYA0N0IbEMHBIX COOPYKEHHII»
KonTposupyembie KOMIeTeHIMH:

IIK-7. Cnoco0eH  BBINONHATH  KOHTPOJb  Mpolecca  pa3pabOTKH
TEXHOJIOTUYECKOI JTOKYMEHTAIUH, COOITIOICHHUSI apaMeTpoB
TEXHOJIOTHYECKUX TPOIIECCOB U  PEKUMOB DPabOTBl  00OpYHOBaHUS,
TEXHOJOTHUECKON TUCHUIUIMHBI, TEXHUKH O€30MacHOCTH B  IIeXax,
HOJpa3IeIeHUsIX OPTaHU3aluH CYIOCTPOCHUS U CyIOPEMOHTA

IIK-8. Cnocoben pa3pabaTtsiBaTh Trpadukd KOMIUIEKCHOH TMOATOTOBKH
IIPOM3BOJICTBA, KOHTPOJIMPOBATh MX MCIIOJIHEHUE, COCTABIIATH CTAIlEIbHOE
pacmucaHie, OpraHW30BBIBAaTH W KOHTPOJUPOBAThH  OOecreueHue
OPOU3BOACTBA  pabouell  KOHCTPYKTOPCKOW M TEXHOJOTMYECKOU
JOKYMEHTaIMEH, BBIITYCK 3aKa3HbIX BEJOMOCTEHN, KOOPAUHUPOBATH PabOTHI
110 MaTepUaJIbHO-TEXHUYECKOMY CHAOKEHHUIO 11EX0B Bephu

1. IToHATHA O TPY30NTOABEMHOCTH CYAONOIBEMHBIX COOPYKEHUU.

2. OnpeneneHue 3arpy3ku CyJ1I0MOABEMHOTIO COOPYKEHUS B (PU3NUECKUX
eauHuIax (1o Macce CIyCKaeMbIX/TIOJHUMAEMBbIX CYJIOB).

3. Onpenenenne 3arpy3Ku CyJ0NOAbEMHOTO COOPYKEHUS 110 TPYIOEMKOCTH.

4. CocTaB Cy10N0IbEMHBIX COOPYKEHUHN BEPPU.

5. [IpuHuMnuanpHask TEXHOJIOTUS TPOCKTUPOBAHMS CYJOTIOIBEMHBIX COOPYKEHHM.
6. HopMBI TEXHOJIOTMYECKOTO MPOEKTUPOBAHUS CYJOTIOIBEMHBIX COOPYKEHHM.
DTanbl NPOEKTUPOBAHUSL.

7. CtpykTypa TexHU4eCcKOro 3aJJaHusl Ha IPOEKTUPOBAHKUE CYAOIIOABEMHOTO
COOPYKEHHUS U Pa3pabOTKy CMEXHBIX YacTel MpoekTa

8. Turbl ¥ BUIIBI CyIONIOBEMHBIX COOPYKEHUM.

9. [lonsiTe Hecymel CrTOCOOHOCTH CYIOTIOTBEMHOTO COOPYKEHHUS.

10. HopmatuBHO-MeTOAMYECKast Oa3a MPOESKTUPOBAHUSI CYAONOIBEMHBIX
COOpY>KE€HU Bep(Pu.

11. OcoOeHHOCTH TPOEKTUPOBAHUSA CYAONOABEMHBIX COOPYKEHUN Bephu.

12. CynponoabEMHBIE COOPYKEHHS KaK OOBEKT CTPOUTEIBHOTO MPOEKTUPOBAHUS.
13. Onpenenenre HOPMaTUBHOM MOTOHHOM HAarpy3KH OT Beca CyJIHA.

14. OcHOBHBIE pacU€THBIE HArPY3KHU Ha CYIONOABEMHOE COOPYKEHNE OT BEca
CyJlHA.

15. Harpy3ka oT BETpOBBIX BO3/ICHCTBHI Ha KOPITYC CITyCKaeMOIro/TIOAHUMAEMOTO
CyJlHa.

16. Pacu€THbIE CXEMBI CYAONOABEMHBIX COOPYKEHUN.

17. Momynu 1 Ko3()PHUITUEHTHI yIPYTOTr0 OCHOBAHUS.

18. Pacu€THas :KECTKOCTh CYJONOABEMHOTO COOPYKEHHUS.

19. Cratnueckuii pac4€T CyA0NOABEMHBIX COOPYKEHUN.

20. I'py30onoib€MHOE, TPAHCIIOPTHOE U CYIOCITYCKOBOE 000pYAOBaHUE
CYyAONOABEMHBIX COOPYKEHUMU.



21. TaroBast ocHacTKa JJ1sl IPOJOJIBHOIO U MOMEPEYHOI0 NMEPEMEIICHUS CYA0B U
OJIOKOB.

22. KpaHoBoe 000pyA0BaHHE CYAONOABEMHBIX COOPYKEHU.

23. Pacuér xonnyecTBa MoAbEMHO-TPAHCIIOPTHOTO 000OPYAOBaHUS.

24. PenbcoBbie U O€3pENbCOBBIE TPAHCIIOPTHBIE CPEICTBRA.

25. Pacué€r konm4ecTBa HaMoJbHBIX TPAHCIOPTHBIX CPEACTB.

26. ApXUTEKTYpHO-CTPOUTENbHBIEC PEIICHHS B MPOEKTAX CYI0NOIbEMHBIX
COOPYKCHUHU.

27. O60CHOBaHKE APXUTEKTYPHO-CTPOUTEIBHBIX PEIICHUM B MPOEKTaX
CYZOIIOIbEMHBIX COOPYKEHHUM.

28. OCHOBHOE CYJ0NOIBEMHOE COOPYKEHHE.

29. Pa3paboTka TEXHOJOTUYECKOHN TUIAHUPOBKH OCHOBHOTO CYJIONOIBEMHOTO
COOPYKEHUS.

30. BcnomorarenbHbIe 31aHUS U COOPYKEHHUS.

31. Konuenuus mpoeKTUPOBaHUS S3HEPro3(PPEKTUBHBIX CYTONOIBEMHBIX
COOPYKECHUHU.

32. H)XeHepHBIE CUCTEMBI M SJHEPTOXO035MCTBO CYAONOIBEMHBIX COOPYKEHUM.
33. CoopyKeHHS U CETU TEIIO- THEBMO- U TOIJIMBOCHAOKEHMS.

34. CucteMbl OTOTUIEHHUS], BEHTWISIIUA U KOHIUITMOHUPOBAHUS BO3/1yXa.

35. CoopyKeHHS U CUCTEMbI BOJIOCHA0KEHUS Y KaHAJIM3AIUU.

36. Pa3paboTka TIaHMPOBKY MHKEHEPHBIX ceTel (BOAOCHA0KEHUE, KaHATN3allUs,
BO3/[yXOBO/Ibl, JHEPTOCETH, CBSI3U U JIp.).

37. Dkonoruyeckas 6€30MaCHOCTb CYAONOAbEMHBIX COOPYKEHUI.

38. OCHOBHBIE HCTOYHUKH U BUJIbI BO3ACHCTBUSA HA OKPYXKAIOLLYIO CPENY.

39. Onuenka Bo31eMCTBUS CyIONOIbEMHBIX COOPYKEHUI HA OKPYKAIOILLYIO CPELY.
40. YkpynHEHHBIN pacy€T BO3AECUCTBUS CYAONOIbEMHOTO COOPYKEHUS HA
OKPYXaIOIYI0 Cpely U pa3paboTKa peKOMEHAAIMI MO €ro CHUKEHUIO.

41. OxpaHa u palMOHAJIBHOE UCITOJIB30BAHUE 3€METBHBIX pecypcoB. beso-
MTaCHOE CKJIAIMPOBAHUE OTXOJO0B IPOU3BOJCTBA.

42. OxpaHa aTMoc(epHOTO BO3AyXa OT 3arpsi3HEHUH.

43. OxpaHa MOBEPXHOCTHBIX U MOA3EMHBIX BOJI.

44. 3amuTa OT IIIymMa ¥ BUOparui.

45. DxoHOMHYECKHE 0OOOCHOBAHMS MPU MPOECKTUPOBAHUH CYAONOIbEMHBIX
COOPYKCHUHU.

46. Metonuka o1leHKH 3G(HEeKTUBHOCTH MPOEKTA CYA0MOABEMHOTO COOPYKEHUSI.
47. OCHOBHbIE TEXHUKO-3KOHOMHUYECKHE MOKA3aTEeNH Cy10N0IBEMHOTO
COOPYKEHHUS.

48. PacuéTr TeXHUKO-PKOHOMUYECKHUX MOKa3aTeNel CyI0N0bEMHOTO COOPYKEHHSL.



& 5

MUHTPAHC I’DOCCI/II/I

POCMOPPEYDJIOT
®denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE
yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TpaHCHOpPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

MHMUHTPAHC POCCHUHA
POCMOPPEYUY®DJIOT
®denepanbHOE TOCYIAPCTBEHHOE
OropKeTHOE 00pa3oBaTebHOS
yUpexKIeHue
BBICIIIEr0 00pa30BaHuUs
«Boaxckui
ToOCyJZapCTBEHHBI I
YHUBEPCUTET
BOJHOTO TpPaHCHOOpPTa
(@I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 1
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. TlonsTus 0 rPy30I0AbEMHOCTH
CYZOIOIbEMHBIX COOPYKECHHUM.

2. Pacuér TEXHUKO-3KOHOMUYECKUX
ToKaszaresen CYZIONIOEMHOTO
COOPYKEHUS

3aB. kad.,
I.T.H., Ipod. Pounnos E.II.

Kadenpa IIpOEKTUPOBAHUS U TEXHOIOIHU
MTOCTPOVKH CYZIOB
8 cemectp _4 xypca 20 /20 yue6GHOro roja

3K3AMEHAHI/IOHHBII71 BUJIET Ne 2
no muciumimae «IIpoekTuposanue

CYAONNOABEMHBIX COODV)KGHHﬁ))
cneyuanvrocms  26.05.01 Ilpoexmupoganue u nocmpotika
Kopabneti, cy008 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayusi: [Ipoexmupoganue, noCmpolKa u pemonm
CY008 BHYMPEHHE20 U CMEUAHHO20 (peKa-mope) niasanus

1. Onpenenenne 3arpy3ku CyAONOIBEMHOTO
COOpY>KeHHUsI B (PU3UUECKUX eIMHULAX (TI0
Macce CIyCKAaeMbIX/TIOJITHUMAEMbIX CYJIOB).

2. OcCHOBHbIE TEXHUKO-I)KOHOMHYECKHE
NOKa3aTeln CyI0MOAbEMHOIO COOPYKEHUS

3aB. kad.,

I.T.H., mpod. Ponnos E.II.
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MUHTPAHC I’DOCCI/II/I

POCMOPPEYDJIOT
®denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE
yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TpaHCHOpPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

L
MUHTPAHC POCCUU
POCMOPPEY®DJIOT
denepanbHOE TOCYAaPCTBEHHOE
O0/DKETHOE 00pa30BaTeIbHOE
yupexJIeHue
BEICIIIEr0 00pa3oBaHHs
«Bonxckui
rocyrapcTBEHHBIH
YHUBEPCUTET
BOJHOTO TpaHCHOPTa»

(®I'BOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 3
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpotixa
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. Onpenenenue 3arpy3ku CyAONOAbEMHOIO
COOPYKEHUS MO TPYAOEMKOCTH

2. Meronuka OILICHKH 3 PpeKTUBHOCTH
IIPOEKTa CYAOTOIbEMHOTO COOPYKCHUS

3aB. kad.,

I.T.H., Ipod. Pounnos E.II.

Kadenpa IIpOEKTUPOBaHMS U TEXHOIOTUH
MOCTPOVKH CYJI0B
8 cemectp _4 xypca 20 /20 y4ebHOro rofa

3K3AMEHAHI/IOHHBII71 BUJIET Ne 4
no muciuminae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODVH(GHHﬁ))
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouxa
Kopabneti, cy008 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY006 GHYMPEHHE20 U CMEUAHHO20 (PeKa-mope) naasanus

1. CoctaB CyAOMOABEMHBIX  COOPYKEHHIM
Bephu

2. DKOHOMHYECKHE 000CHOBaHUS npu

POCKTUPOBAHUH CYJIOTIOTbEMHBIX
COOPYKECHUH

3aB. kad.,

I.T.H., mpod. Ponnos E.II.
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MUHTPAHC POCCHUUA
POCMOPPEU®DJIOT
denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE

yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TPaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

MHWHTPAHC POCCHUHN
POCMOPPEY®JIOT

denepalibHOE TOCYIAPCTBEHHOE
OroKeTHOE 00pa3oBaTebHOE
YUpeKACHUE
BEICIIIEr0 00pa3oBaHHs
«Bomxckui
roCyJaapcTBEHHBIH
YHUBEPCHUTET
BOJHOTO TpaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi1. Hectepoga, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBH>1 BUJIET Ne 5
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. TlpuHnunmuampHAS TEXHOJIOT U
IPOECKTUPOBAHMUS CYJIOTIOTbEMHBIX
COOPYKECHUH

2. 3ammTa OT IryMa u BUOparui

3aB. kad.,
J.T.H., Tpod. Ponnos E.II.

Kapenpa [IpoeKTHpOBaHUS M TEXHOJIOTHH
MIOCTPOMKH CYZ0B
8 cemectp 4 xypca 20 /20 yue6GHOro roja

3K3AMEHAHI/IOHHBII71 BUJIET Ne 6
no muciumimae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODV)KGHPIFI»
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouka
Kopabneti, cy008 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY008 6HYMPEHHE20 U CMEUWAHHO20 (peKa-Mope) NAA8aHUs

1. Hopwmsl TEXHOJIOTUYECKOTO
MPOEKTUPOBAHUS CYIONOBEMHBIX
COOpYKEHUW. DTanbl NPOESKTUPOBAHUS

2. OxpaHa MOBEPXHOCTHBIX U MOJ3EMHBIX BO/

3aB. kad.,

J.T.H., Ipod. Pounnos E.II.
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MUHTPAHC POCCHUUA
POCMOPPEU®DJIOT
denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE

yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TpaHCHOpPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

h\g

MMWHTPAHC POCCHUU
POCMOPPEU®DJIOT
denepalibHOE TOCYIAPCTBEHHOE
OroKeTHOE 00pa3oBaTebHOE

yupexJIeHue
BEICIIEr0 00pa3oBaHHs
«Bonxckun
rocynapcTBEHHBIH
YHUBEPCHUTET
BOJHOTO TpaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 7
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. Crpykrypa TexHuueckoro 3agaHus Ha
IIPOEKTUPOBAHUE CyONIOABEMHOIO
COOpPY)KEHUSI U pa3pabOTKy CMEXKHBIX
4yacTeu IMpoeKTa

2. OxpaHa MOBEPXHOCTHBIX U MOJI3EMHBIX BOJI

3aB. kad.,

I.T.H., Ipod. Pounnos E.II.

Kadenpa IIpoexTupoBaHMS U TEXHOJIOTHU
IIOCTPOWKH CYyA0B
8 cemectp _4 xypca 20 /20 y4ebHOro rofa

3K3AMEHAHI/IOHHBII71 BUJIET Ne 8
no muciumimae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODVH(GHHﬁ))
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouka
Kopabneti, cy0o8 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY006 GHYMPEHHE20 U CMEUAHHO20 (PeKa-mope) naasanus

1. Tuns u BU/IBI CYJIOTIOTbEMHBIX
COOPYKEHUU
2. Oxpana arMoc(epHOro BO3ayxa OT
3arpsA3HEHUN
3aB. kad.,
J.T.H., Ipod. Pounnos E.II.
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MUHTPAHC POCCHUUA
POCMOPPEU®DJIOT
denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE

yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TPaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

L
MUHTPAHC POCCUU
POCMOPPEY®DJIOT
denepanbHOE TOCYAaPCTBEHHOE
O0/DKETHOE 00pa30BaTeIbHOE
yupexJIeHue
BEICIIIEr0 00pa3oBaHHs
«Bonxckui
rocynapcTBEHHBIH
YHUBEPCUTET
BOJHOTO TpaHCHOPTa»

(®I'BOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 9
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. Ilousrue HecyIiei CHOCOOHOCTH
CYJOMOIBEMHOTO COOPYKEHUS

2. OxpaHa N PalUuOHAJIBbHOC HCIIOJIBb30BAHUC

3eMEJIbHBIX peCypcCoB. be3omnacHoe
CKJIAJIUPOBAHKE OTXO/I0B IIPOU3BOJICTBA
3aB. kad.,
I.T.H., Ipod. Pounnos E.II.

Kadenpa IIpOEKTUPOBaHMS U TEXHOIOTUH
MOCTPOVKH CYJI0B
8 cemectp _4 xypca 20 /20 y4ebHOro rofa

3K3AMEHAHI/IOHHBII71 BUJIET Ne 10
no muciumimae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODVH(GHHﬁ))
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouxa
Kopabneti, cy008 u 006vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY006 GHYMPEHHE20 U CMEUAHHO20 (PeKa-mope) naasanus

1. HopMatuBHO-MeTOANYECKAS 0aza
MPOEKTUPOBAHUS CyA0TIOABEMHBIX
COOpY>KEeHUI BepPu

2. OneHka BO3ACHCTBUS  CYAONOJbEMHBIX
COOPYKECHUHU Ha OKPYKAIOILYIO CPELY

3aB. kad.,

I.T.H., mpod. Ponnos E.II.
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MUHTPAHC POCCHUUA
POCMOPPEU®DJIOT
denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE

yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TPaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hecteposa, 5

MHMUHTPAHC POCCHUHA
POCMOPPEYUY®DJIOT
®denepanbHOE TOCYIAPCTBEHHOE
OropKeTHOE 00pa3oBaTebHOS
yUpexKIeHue
BBICIIIEr0 00pa30BaHuUs
«Boaxckui
ToOCyJZapCTBEHHBI I
YHUBEPCUTET
BOJHOTO TpPaHCHOOpPTa
(@I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 11
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. Ocobennoctu IIPOCKTUPOBAHUS
CYZIONIOIbEMHBIX COOpPYKEHUH Bephu

2. Pa3zpaboTka TMJIAHUPOBKUM WHKEHEPHBIX
ceTtelt  (BojgocHaOXeHME, KaHATW3aIIMs,
BO3/IyXOBO/bI, SHEPIOCETH, CBSA3U U AP.)

3aB. kad.,

I.T.H., Ipod. Pounnos E.II.

Kadenpa IIpOEKTUPOBAHUS U TEXHOIOIHU
MTOCTPOVKH CYZIOB
8 cemectp _4 xypca 20 /20 yue6GHOro roja

3K3AMEHAHI/IOHHBII71 BUJIET Ne 12
no muciumimae «IIpoekTuposanue

CYAONNOABEMHBIX COODV)KGHHﬁ))
cneyuanvrocms  26.05.01 Ilpoexmupoganue u nocmpotika
Kopabneti, cy008 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayusi: [Ipoexmupoganue, noCmpolKa u pemonm
CY008 BHYMPEHHE20 U CMEUAHHO20 (peKa-mope) niasanus

1. CynonoabE€MHbBIE COOPYKEHUSI KaK OOBEKT
CTPOUTEIHHOTO MTPOCKTUPOBAHUS

2. OcHOBHEIE ACTOYHUKHU u BU/IBI
BO3JICHCTBUS Ha OKPYIKAIOIIYIO CPEAY

3aB. kad.,

I.T.H., mpod. Ponnos E.II.
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MUHTPAHC I’DOCCI/II/I

POCMOPPEYDJIOT
®denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE
yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TpaHCHOpPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

h\g

MMWHTPAHC POCCHUU
POCMOPPEU®DJIOT
denepalibHOE TOCYIAPCTBEHHOE
OroKeTHOE 00pa3oBaTebHOE

yupexJIeHue
BEICIIEr0 00pa3oBaHHs
«Bonxckun
rocynapcTBEHHBIH
YHUBEPCHUTET
BOJHOTO TpaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

SK3AMEHAIIMOHHBIN BUJIET Ne 13
no qucuuiuinae «IIpoekTupoBaHue
CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU

cneyuanuzayus: Ilpoexmuposanue, nocmpouka u pemounm
CY008 6HYMPEHHE20 U CMEULAHHO20 (peKa-Mope) N1a8aHus

1. OmpeneneHnue HOPMATUBHOM TOTOHHOM
Harpy3KH OT Beca CyJIHa

2. DKojoruveckas 0e30MacHOCTb
CYAONIOABEMHBIX COOPYKEHUMN

3aB. kad.,

J.T.H., Tpod. Ponnos E.II.

Kadenpa IIpoexTupoBaHMS U TEXHOJIOTHU
IIOCTPOWKH CYyA0B
8 cemectp _4 xypca 20 /20 y4ebHOro rofa

3K3AMEHAHI/IOHHBII71 BUJIET Ne 14
no muciumimae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODVH(GHHﬁ))
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouka
Kopabneti, cy0o8 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY006 GHYMPEHHE20 U CMEUAHHO20 (PeKa-mope) naasanus

1. OcHOBHbIE pacy€THBIE HArpy3Kd Ha
CyIONOJBEMHOE COOpPYKEHHUE OT Beca
CylIHa

2. CoopyXeHHUsl U CUCTEMBI BOJIOCHA0KEHHUS U
KaHaIN3a1uu

3aB. kad.,

J.T.H., Ipod. Pounnos E.II.
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MUHTPAHC POCCHUUA
POCMOPPEU®DJIOT
denepanbHOE TOCYIAPCTBEHHOE
OromKeTHOE 00pa3oBaTeILHOE

yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TPaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

L
MUHTPAHC POCCUU
POCMOPPEY®DJIOT
denepanbHOE TOCYAaPCTBEHHOE
O0/DKETHOE 00pa30BaTeIbHOE
yupexJIeHue
BEICIIIEr0 00pa3oBaHHs
«Bonxckui
rocynapcTBEHHBIH
YHUBEPCUTET
BOJHOTO TpaHCHOPTa»

(®I'BOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 15
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. Harpy3ka oT BeTpOBBIX BO3JCUCTBUU Ha
KOpITyC CITyCKaeMOT0/TI0JTHUMAEMOT O
CyJHa

2. CucteMbl OTOIUICHHUS, BEHTWISIUU U
KOHJAULMOHUPOBAHUS BO3/1yXa

3aB. kad.,

I.T.H., Ipod. Pounnos E.II.

Kadenpa IIpOEKTUPOBaHMS U TEXHOIOTUH
MOCTPOVKH CYJI0B
8 cemectp _4 xypca 20 /20 y4ebHOro rofa

3K3AMEHAHI/IOHHBII71 BUJIET Ne 16
no muciumimae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODVH(GHHﬁ))
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouxa
Kopabneti, cy008 u 006vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY006 GHYMPEHHE20 U CMEUAHHO20 (PeKa-mope) naasanus

1. Pacu€rHbie CXEMBI
COOPYKECHUH

2. VHxeHepHbIe CUCTEMBI U YHEPTOXO3sIICTBO
CYZOIOBEMHBIX COOPYKEHUMN

CYZOIIOJbEMHBIX

3aB. kad.,

J.T.H., Ipod. Pounnos E.II.
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MUHTPAHC I’DOCCI/II/I

POCMOPPEYDJIOT
®denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE
yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TpaHCHOpPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

L
MUHTPAHC POCCUU
POCMOPPEY®DJIOT
denepanbHOE TOCYAaPCTBEHHOE
O0/DKETHOE 00pa30BaTeIbHOE
yupexJIeHue
BEICIIIEr0 00pa3oBaHHs
«Bonxckui
rocyrapcTBEHHBIH
YHUBEPCUTET

BOJHOTO TpaHCHOPTa»
(®I'BOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 17
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. Moagymu u  Ko3(pGUIMEHTHI  YIPYTOro
OCHOBaHUS

2. COOpY)KeHI/IH n CCTH TCIIJIO- ITHCBMO- H
TOIUTMBOCHA0KEHHUS

3aB. kad.,

I.T.H., Ipod. Pounnos E.II.

Kadenpa IIpOEKTUPOBaHMS U TEXHOIOTUH
MOCTPOVKH CYJI0B
8 cemectp _4 xypca 20 /20 y4ebHOro rofa

3K3AMEHAHI/IOHHBII71 BUJIET Ne 18
no muciumimae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODVH(GHHﬁ))
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouxa
Kopabneti, cy008 u 006vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY006 GHYMPEHHE20 U CMEUAHHO20 (PeKa-mope) naasanus

1. Pacu€THas >XECTKOCTh CYIONOIBbEMHOTO

COOPYKEHHUS
2. Konuenmums MIPOEKTUPOBAHUS
AHeprod3PpheKTUBHBIX CyAOTIOABEMHBIX
COOPYKECHUH
3aB. kad.,
J.T.H., Ipod. Pounnos E.II.
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MUHTPAHC I’DOCCI/II/I

POCMOPPEYDJIOT
®denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE
yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TpaHCHOpPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

h\g

MMWHTPAHC POCCHUU
POCMOPPEU®DJIOT
denepalibHOE TOCYIAPCTBEHHOE
OroKeTHOE 00pa3oBaTebHOE

yupexJIeHue
BBICIIIETO 00Pa30BaHUs
«Bonxckun
rocynapcTBEHHBIH
YHUBEPCHUTET
BOJHOTO TpaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 19
no qucuuiuinae «IIpoekTupoBaHue

CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU
cneyuanuzayusi:  [Ipoexmupoganue, nocmpouxa u pemonm
CY008 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. Cratuueckuii pacu€r CyAONOIbEMHBIX
COOPYKECHUU

2. BcromorarenbHbIe 3AaHHA U COOPYKCHUA

3aB. kad.,

J.T.H., Tpod. Ponnos E.II.

Kadenpa IIpoexTupoBaHMS U TEXHOJIOTHU
IIOCTPOWKH CYyA0B
8 cemectp _4 xypca 20 /20 y4ebHOro rofa

3K3AMEHAHI/IOHHBII71 BUJIET Ne 20
no muciumimae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODVH(GHHﬁ))
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouka
Kopabneti, cy0o8 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY006 GHYMPEHHE20 U CMEUAHHO20 (PeKa-mope) naasanus

1. I'py3onoabémHoe, TPaHCIIOPTHOE u
CYJIOCITyCKOBOE o0opyoBaHuE
CYZOIOBEMHBIX COOPYKEHUMN

2. Pa3paboTka TeXHOIOTrHYEeCKOM MIIaHUPOBKHU
OCHOBHOT'O CYAONOIBEMHOTO COOPYKEHUS

3aB. kad.,

I.T.H., mpod. Ponnos E.II.
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MUHTPAHC I’DOCCI/II/I

POCMOPPEYDJIOT
®denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE
yupexIeHne
BBICIIIETO 00Pa30BaHUs
«Bonxckui
TrOCyJIapCTBEHHBINI
YVHUBEPCUTET
BOJHOTO TpaHCHOpPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

h\g

MMWHTPAHC POCCHUU
POCMOPPEU®DJIOT
denepalibHOE TOCYIAPCTBEHHOE
OroKeTHOE 00pa3oBaTebHOE

yupexJIeHue
BEICIIEr0 00pa3oBaHHs
«Bonxckun
rocynapcTBEHHBIH
YHUBEPCHUTET
BOJHOTO TpaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kadenpa I[IpoeKTHpOBaHHUS M TEXHOJIOTHH
IIOCTPOWKH CYyZOB
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHALIMOHHBINA BUIET Ne 21
no qucuuiuinae «IIpoekTupoBaHue
CYJAONOABEMHBIX COOPYKECHUN»
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpouika
Kopabnetl, cy008 u 006veKmo8 OKeaHOMeXHUKU

cneyuanuzayus: Ilpoexmuposanue, nocmpouka u pemounm
CY008 6HYMPEHHE20 U CMEULAHHO20 (peKa-Mope) N1a8aHus

1. TsroBas ocHacTKa IS HIPOAOJIBHOIO U
IOTICPEYHOr0  MEepEMEIICHUS CYIO0B U
0JI0KOB

2. OCHOBHOE CYyJIOIIOIbEMHOE COOPYIKCHHE

3aB. kad.,

J.T.H., Tpod. Ponnos E.II.

Kadenpa IIpoexTupoBaHMS U TEXHOJIOTHU
IIOCTPOWKH CYyA0B
8 cemectp _4 xypca 20 /20 y4ebHOro rofa

3K3AMEHAHI/IOHHBII71 BUJIET Ne 22
no muciumimae «IIpoekTupoBanue

CYAOIIOABCMHBIX COODVH(GHHﬁ))
cneyuanviocms  26.05.01 Ilpoexmupoganue u nocmpouka
Kopabneti, cy0o8 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayus: Ilpoexmupoeanue, nocmpouxa u pemMoHm
CY006 GHYMPEHHE20 U CMEUAHHO20 (PeKa-mope) naasanus

1. KpaHoBoe 0060pymoBaHH€ CyIOTOIbEMHBIX
COOPYKEHUU

2. O0GocHOBaHUE apXUTEKTYPHO-
CTPOUTENBHBIX pEHIEHUH B MPOEKTaX
CYZOIOBEMHBIX COOPYKEHUMN

3aB. kad.,

I.T.H., mpod. Ponnos E.II.
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MUHTPAHC POCCHUU
POCMOPPEU®DJIOT
denepanbHOE TOCYIAPCTBEHHOE
0romKeTHOE 00pa3oBaTEIHLHOE

yupexIeHHe
BBICIIIETO 00Pa30BaHUs
«Bonxckui
rocyIlapCcTBEHHBIHI
YVHUBEPCUTET
BOJHOTO TPAaHCHOPTa»
(®I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yia. Hectepoga, 5

MHMUHTPAHC POCCHUHA
POCMOPPEYUY®DJIOT
®denepanbHOE TOCYIAPCTBEHHOE
OropKeTHOE 00pa3oBaTebHOS
yUpexKIeHue
BBICIIIEr0 00pa30BaHuUs
«Boaxckui
ToOCyJZapCTBEHHBI I
YHUBEPCUTET
BOJHOTO TpPaHCHOOpPTa
(@I'bOY BO «BI'YBT»)

Anpec: 603950, r. H.Hosropoz,
yi. Hecreposa, 5

Kapenpa [IpoeKTHpOBaHUS M TEXHOJIOTHH
IIOCTPOWKH CYA0B
8 cemectp 4 xypca 20 /20 yue6GHOro roaa

3K3AMEHAHHOHHBIﬁ BUJIET Ne 23
no qucuuiuinae «IIpoekTupoBaHue

CYA0IIOABEMHBIX COODVX(GHHﬁ))
cneyuanvrocms  26.05.01 Ilpoexmuposanue u nocmpotika
Kopabnetl, cy0os u 00veKmo8 OKeaHOMeXHUKU
cneyuanuzayus: Ilpoexmupoganue, nocmpouxa u pemonm
CY006 BHYMPEHHE20 U CMEUAHH020 (PeKa-mope) niasanus

1. Pacuér KOJIMYECTBA MOABEMHO-
TPAHCIIOPTHOTO 000PYIOBaHUS

2. APXUTEKTYpHO-CTPOUTEIbHBIC PEIICHUS B
MPOEKTaX CYyAONOIBEMHBIX COOPYKEHUN

3aB. kad.,
I.T.H., Ipod. Pounnos E.II.

Kadenpa IIpOEKTUPOBAHUS U TEXHOIOIHU
MTOCTPOVKH CYZIOB
8 cemectp _4 xypca 20 /20 yue6GHOro roja

3K3AMEHAHI/IOHHBII71 BUJIET Ne 24
no muciumimae «IIpoekTuposanue

CYAONNOABEMHBIX COODV)KGHHﬁ))
cneyuanvrocms  26.05.01 Ilpoexmupoganue u nocmpotika
Kopabneti, cy008 u 06vbeKmo8 OKeaHOmMexXHUKU
cneyuanuzayusi: [Ipoexmupoganue, noCmpolKa u pemonm
CY008 BHYMPEHHE20 U CMEUAHHO20 (peKa-mope) niasanus

1. PenbcoBeie u 6€3peabCOBBIC TPAHCTIOPTHBIC
cpencTaa

2. Pacuért KOJMYECTBA HaIOJIbHBIX
TPAHCIIOPTHBIX CPEIICTB

3aB. kad.,
J.T.H., Ipod. Pounnos E.II.



