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Meronunyeckue ykaszaHus Uil OpakTHueckux 3aHsatud no [IM.01  VYwyactue B
MpoeKTUpoBaHUM 3maHuii U coopyxkenuid MJIK 01.02 TIIpoekr mnpousBomcTtBa padoT
PEKOMEH/I0BaHbI JIJIs CTYIEHTOB OYHOM ()OPMBI O0ydEHUSI.

B Meroguueckux ykazaHUSX U1 HPAKTUYECKUX pabOT coaepkarcs Lead M 3aladu
NPAaKTUYECKUX 3aHATHH, (OPMYIMPOBKA 33JaHUs, OCHOBHOE COIEp)KAHUE IO MPOBEACHUIO
paboThl, peKOMEHlyeMasi JIUTepaTypa.



IHosicHUTEALHAA 3aIIHCKA

[Mpodeccuonaneupiii moxyns IIM 01, VYuactue B TPOEKTUPOBAHWM 3JaHUNA U
coopyxkeanit  MJIK 01.02.IIpoekt mnpousBoacTtBa paboT SIBJISIETCSI  4aCThbIO OCHOBHOM
npodeccuoranbHOM porpammsl 1o crernuarbHOCTH 08.02.01 «CTpouTenbCTBO U 3KCILTyaTallun
3IaHUN U COOPYKEHUI».

OcoOeHHOCTBIO O0OyuUeHUsl SIBISICTCS HEpa3pbhIBHAS CBS3b TCOPUM U TPAKTHUKU I10
MIPUBUTHIO CTyAeHTaM HaBbikOB B padote ¢ [IOC u IIIIP , a Takke B M3y4EHUU CTPOUTEIHHBIX
MalIuH U MEXaHU3MOB.

Oco0oe 3HaueHHE [UIsI YCBOGHUS COJEPXKAHUA MOIYJS U TMPUBUTHUS MPAKTHUECKHUX
HaBBHIKOB MMEET IMpaBWJIbHAS M 4YETKas OpraHU3allMsl MPOBEJCHUS U BBIOJHEHUS CTYIAECHTaMU
MPAKTUYECKUX Pa0OT (M3MEPUTENBHBIX, PACYETHBIX, IpaUUECKUX) ¢ TpeOyeMOoil TOUHOCTHIO MO
KOHTPOJIEM IIpenoaBaTes.

[lepen HauamoM BBIMOJHEHUS Ka)XJ0H pabOThI CTYIEHTHI JOJKHBI O3HAKOMHTHCS C €€
OCHOBHBIMH TIOJIOKEHUSIMU, TOJTOTOBKOM OOpa3loB K HCIBITAHUIO, TMOPSIKOM BBIMOTHEHUS
pabotsl. Ilocne BBIMONHEHHUS NPAKTHUYECKOH paboThl HEOOXOIUMO MPOM3BECTH 00pabOTKY
pe3yIbTaTOB UCIIBITAHUH U ClieJIaTh HEOOXOAMMbIE BHIBOJIBI.

Pe3synbrarel ucneiTanuii, ux oOpabOTKa U BBIBOJABI 3aHOCSTCS B JKypHAJ MPAKTUYECKUX
paboT, KOTOPBIN BEIETCA KaXKIbIM CTYJIEHTOM CaMOCTOSITEIIBHO.

[To xa)xgol mpakTUYecKo paboTe mpeaycMaTpUBaeTCs MHAMBHUAYAIbHBI OTUET Mepen
IpenojaBaTesiMU.

Lenv uzyuenus.

[Iporpamma npenycMaTpuBaeT U3y4CHHE BAXKHEUIIIUX Pa3/IeNiOB U TeM, HEOOXOAUMBIX B
MOJTOTOBKE TEXHUKOB — CTPOUTENICH MO JAHHOM CIIEIUATHM3AINHI U OTPaXKAIOIINX COBPEMEHHbIE
TEHJICHIIUU B CTPOUTEIICTBE TPAXKIAHCKUX U MPOMBIIIJIEHHBIX 3IaHUH U COOPY>KCHUH.

B pesynmprate  ocBoeHHMS ~ y4yeOHOW ~ AMCHUIUIMHBI  OOyYaromIMiicss  JOJIKEH
UMETh

NPAKTHYEeCKUIl ONBIT B:

— MOATOTOBKE CTPOUTENBHON IUIOMIAIKH, Y9aCTKOB MPOU3BOJCTB CTPOUTEIHHBIX PabOT U
pabouux MeCT B COOTBETCTBUM C TPEOOBAHHUSIMHU TEXHOJIOTHYECKOTO IMpOIlecca, OXpaHbl Tpy/a,
MOKapHOU OE30MaCHOCTH U OXPaHbI OKPYKAIOIIEH CpeIbl;

— ornpezeneHus nepedns padot mo odecrnedeHno 0€30MacHOCTH CTPOUTENHHON MIIOMIAKY;
— OpraHu3ali ¥ BBIMOJIHEHUS! MPOU3BOJICTBA CTPOUTEIHLHO-MOHTAXKHBIX, B TOM YHCJIE
OTJIEJIOYHBIX paboT, padoT MO TEIJI0- U 3BYKOU3OJISIINH, OTHE3AIUTE U aHTUBAHIAILHOM 3aII1Te
Ha 00BEKTE KAlUTaJILHOTO CTPOUTEIHCTBA;

— onpeeseHus: MOTPEOHOCTH MPOU3BOACTBA CTPOUTEILHO-MOHTAXKHBIX padOT, B TOM YUCIIE
OT/IETIOYHBIX PAa0OT, HA O0BEKTE KAMUTAIHHOTO CTPOUTENIHCTBA B MaT€pUATbHO- TEXHUUYECKHX
pecypcax;

— oopmileHHs 3asBKH, TPUEMKH, paclpeneieHus, yuyéTa W XpaHEeHHs MaTepuaibHO-
TEXHUYECKUX PECYPCOB JIJIS MPOU3BOJICTBA CTPOUTEILHBIX padoT;

— KOHTpOJISI KauyecTBa MU O00beMa KOJWYECTBA MATEPUATBHO- TEXHUYECKHUX PECYPCOB ISt
MIPOU3BOICTBA CTPOUTEIBHBIX PabOT;

— pa3paboTKH, TIIAHUPOBAHKS M KOHTPOJISI BRIMTOJTHEHUST ONIEPATHBHBIX MEp, HAITPaBICHHBIX
Ha HcTpaBieHne Ne(eKTOB pe3yIbTaTOB OJHOTHITHBIX CTPOUTEIBHBIX PadoT;

— COCTABJICHHMS] KaJbKYJISLMWA CMETHBIX 3aTpaT Ha UCIOJb3yEMbIE MaTepUaIbHO-
TEXHUYECKUE PECYPCHI;

— COCTABJICHHMS] TEPBUYHOM YYETHOM JTOKYMEHTAlUU MO BBINOJIHEHHBIM CTPOUTEIBHO-
MOHTQXHBIM, B TOM UYHCJIE€ OTAEJIOYHBIM paboTaM B TOAPA3JICICHUN CTPOUTEIHHOU
OpraHu3aluy;

— MPEACTABICHUS /JIi MPOBEPKH M COMPOBOXKIECHUU NPHU MPOBEPKE U COIIACOBAHMS
MEPBUYHON YUETHOM JIOKYMEHTALMU O BBIIOJHEHHBIM CTPOUTEIBHO-MOHTAXXHbBIM, B TOM YHCIIE
OTJICJIOYHBIM paboTam;



— KOHTPOJISL BBINOJIHEHUS] MEPONPHUATHH IO OOECIEYEHUI0 COOTBETCTBHS PE3YJIbTAaTOB
CTPOUTENBHBIX PAa0OT TpeOOBAaHUSIM HOPMATHBHBIX TEXHHYECKHUX JIOKYMEHTOB M YCIOBHUSIM
JIOTOBOpa CTPOUTEIILHOTO MOAPSA;
— IUIAHUPOBAHUS M KOHTPOJISI BBIIOJIHEHMS] MEp, HAINPABICHHBIX Ha NPENYyNpEXJIECHUE U
YCTpaHEHUE NPUYMH BO3HMKHOBEHMS OTKJIOHEHHUU DPE3YyJbTAaTOB BBIIIOJIHEHHBIX CTPOUTENBHBIX
pabor OT TpeOOBaHMII HOPMATUBHOW TEXHUYECKOM, TEXHOJOTMYECKOW M TPOEKTHOU
JIOKyMEHTalUH;
— pemieHust MPOo(UIBHBIX 3a7ad Ha STare BBIMOJIHEHUS TEXHOJIOTMYECKHX IPOILIECCOB Ha
00BEKTE KallUTAJIBHOI'O CTPOUTENbCTBA (M3BICKAHUS, IPOCKTHUPOBAHUS, CTPOUTEINILCTBA,
JKCIUTyaTalusl, PEKOHCTPYKLMS, KAaNUTAJIbHBII PEMOHT , CHOC) Ha OCHOBE JaHHBIX
UH(POPMALIMOHHBIX MOJIENeH;
— (dbopMHUpOBaHUs BUOB MPEICTABICHNUS JaHHBIX WH(POPMAIIMOHHON MOAEIH MPH PEIICHUH
npoQWIbHBIX 3aJad Ha JTale BBIIOJHEHHMS TEXHOJOIMUYECKMX IIPOLECCOB Ha OObeKTe
KaIUTaJIbHOI'O CTPOUTENILCTBA;
— oopmieHus BUJIOB IPEACTABICHUS JaHHBIX UH()OPMAIIMOHHON MOJIENH B COOTBETCTBUU
CO CTaHAapTOM MPHUMEHEHHsS TEXHOJOTHH HWH(POPMAIMOHHOTO MOJCITUPOBAHUS Ha JTare
BBINOJIHEHUS] TEXHOJIOTMUECKUX IPOLECCOB HA OOBEKTE KalMTalIbHOIO CTPOMTENbCTBA B
OpraHu3aluy;
— ¢dbopMHpOBaHHUS M KOMIIOHOBKM TEXHHYECKOH JOKYMEHTAllMd Ha OCHOBE JIaHHBIX
CTPYKTYPHBIX 3JIEMEHTOB MH(MOPMAIIMOHHON MOJEIM Ha 3Tale BbIIOIHEHUS] TEXHOJIOIMUYECKUX
IPOILIECCOB HAa OOBEKTE KAUTAIBLHOI'O CTPOUTEIILCTBA;
— COXpaHEHHMS W TIepelayd TEXHHYECKOHW OKYMEHTAlUh B TPEOYyeMOM BIIEKTPOHHOM
dbopmare;
- Ie4YaT TEXHUYECKOM TOKyMEHTallUH.

yMeThb:
- BBIIIOJHATH IUIAHUPOBKY M Pa3METKy y4yacTKa IIPOU3BOJICTBA CTPOUTENBHBIX pabOT Ha
00BEKTE KaIUTAJIbHOIO CTPOUTEIILCTBA;
- OCYILIECTBIATH IJIAHUPOBKY U pPa3METKY ydacTKa IPOU3BOJICTBA CTPOUTEIBHBIX padOT Ha
00BEKTE KAIUTAILHOTO CTPOUTENBCTBA;
- OCYILIECTBIATh IPOU3BOJICTBO CTPOUTEIBHO-MOHTAXHBIX, B TOM YHCII€ OTAEIOYHBIX
paboT B COOTBETCTBUM C TpeOOBaHUSAMM HOPMATUBHO-TEXHHYECKOH JOKYMEHTaIUH,
TpeOOBaHUSAMU JI0TOBOpPA, pAOOUYNMU YEPTEKaMU U IIPOEKTOM IPOU3BO/ICTBA PadOT;
- OCYILLIECTBIATh JOKYMEHTAJIbHOE COMPOBOXKJIEHHE MPOM3BOJCTBA CTPOMUTENBbHBIX PabOT
(>KypHaJbl IPOU3BOJCTBA padOT, aKThl BHIIOJHEHHBIX padboT);
- OCYLIECTBIATh BHU3YaJIbHBIH M HMHCTPYMEHTAlbHbIM (reoje3udeckuii) KOHTPOJIb
MOJIO’KEHUN 3JIEMEHTOB, KOHCTPYKIIMM, YacTed M 3JIEMEHTOB OTIENIKH OOBbEKTa KalUTaJIbHOTO
CTPOMTENBCTBA (CTPOCHUS, COOPYKEHHSI), UHKEHEPHBIX CETEH;
- o0ecrieunBaTh MPUEMKY U XpaHEHHE MaTepHalioB, W3JEIUI, KOHCTPYKUUN B
COOTBETCTBUH C HOPMATUBHO-TEXHUYECKON JOKYMEHTAIUEH;
- dbopMupoBaTh M MOANEPKUBATH CHUCTEMY YYETHO-OTUYETHOM JOKYMEHTAllMH IO
JBUKEHUIO (MPUXOAY, PacX0y) MaTepUalbHO-TEXHUUECKUX PECYPCOB Ha CKIIAC;
- pacnpeenaTh MalluHbl U CPEACTBAa MaJIOi MEXaHMU3alMU 110 TUIIaM, Ha3HAYEeHUIO, BUIaM
BBINOJIHSIEMBIX paloT;
- MIPOBOAUTH OOMEpHBIE PabOTHI;
- OIpeNeNIATh OOBEMBI BBIMOJHAEMBIX CTPOUTEIbHO-MOHT@)XHBIX, B TOM YHCIE U
OTJIEJIOYHBIX padoT;
- OCYILECTBIATH TIOKyMEHTaJIbHOE OQOpPMIICHHE 3asBKH, IPHUEMKH, PACIpeeNeH s, yueTa
U XpaHEHUS MaTepUalbHO-TEXHUYECKUX DPECYpCOB (3asiBKH, BEIOMOCTH pacxojia M CIHCaHUs
MaTepUaIbHBIX LIECHHOCTEN);
- pacrno3HaBaTh pa3jMyHble BUABI J1€(EKTOB OTAENOYHBIX, U3O0JSLUOHHBIX M 3alIUTHBIX
MOKPBITUH 110 pe3ybTaTaM U3MEPUTEIBHOIO U HHCTPYMEHTAIBHOIO KOHTPOJIS;



- OTIpEeICTISATh TepedeHbh PaboT Mo oOecrmeueHnto Oe30MacHOCTH y4acTKa IMPOU3BOJICTBA
CTPOUTEIBLHBIX PadoT;
- BECTU ONEPALMOHHBIA KOHTPOJIb TEXHOJOTMYECKON IOCIIEI0BATEIbHOCTH IIPOU3BOICTBA
CTPOUTEIIbHO-MOHTAXXHbBIX, B TOM YHCJE OTIEIOYHBIX paboT, yCTpaHssi HAPYIICHUS TEXHOJIOTUU
U o0ecrieynBasi KaueCTBO CTPOMTEIBHBIX pabOT B COOTBETCTBHHM C HOPMATHBHO-TEXHUYECKOU
JIOKYMEHTAIUECH;
- OCYILECTBIATh  JOKYMEHTAJIbHOE  COINPOBOXKIECHHE  PpE3YJIbTaTOB  ONEPAL[MOHHOIO
KOHTPOJISI KauecTBa paboT (KypHaj ONepallMOHHOTO KOHTPOJIS KauecTBa paboT, aKThl CKPBITHIX
paboT, aKThl MPOMEXYTOYHON MPUEMKH OTBETCTBEHHBIX KOHCTPYKIIUA);
- KaJIbKYJIUPOBaTh CMETHYIO, IUIAHOBYIO, (PAKTUYECKYI0 CE0ECTOMMOCTbh CTPOUTEIbHBIX
paboT Ha OCHOBE YTBEPKIACHHON JOKYMEHTALIUH;
- OTpeENATh BEIIMYMHY MPSMBIX M KOCBEHHBIX 3aTpaT B COCTaBe CMETHOM, MJIAHOBOH,
(akTHUecKoil ce0eCTOMMOCTH CTPOUTENBHBIX pa00T HAa OCHOBE YTBEPKICHHOW JOKYMEHTAIIUH;
- oQOpMIIATH MEPUOUYECKYIO OTYETHYIO TOKYMEHTALUIO 1O KOHTPOJII HCIOJIb30BaHUS
CMETHBIX JINMUTOB;
- UCIOJIb30BaTh UGPOBOIM BUA UCXOTHONW MH(MOpMALUU I CO3AaHMs UHDOPMALIMOHHON
MOJIEJIM Ha JTale BBINOJHEHUS TEXHOJIOIMUYECKHUX IPOIECCOB Ha OOBEKTE KalUTaJIbHOIO
CTPOUTENBCTBA;
- ¢dbopmupoBath MHOOPMAIIMOHHYIO MOJENbh HA JTale BBITOJHEHHUS TEXHOJIOTUYECKHX
MIPOLIECCOB Ha OOBEKTE KAMUTAIHLHOTO CTPOUTEIHCTBA HA OCHOBE YepTexeill, TaOIMYHbIX OopM U
TEKCTOBBIX JOKYMEHTOB;
- MpOCMaTpUBaTh M U3BJIEKATh JaHHbIE, BEHIOUpPATh HEOOXOIUMbIE KOMIIOHEHTHI, 3aIIOJIHATh
aTpuOYTHBHBIC JaHHBIC OJJIEMEHTOB HWH(POPMALMOHHBIX MOJENIE Ha JTarne BBIIOJHEHUS
TEXHOJIOTHYECKHX MPOIIECCOB HA OOBEKTE KATUTAIILHOTO CTPOUTEIHCTBA;
- HCIOJIb30BaTh  HEOOXOAMMBIE IPOrpaMMHBIE CpEJICTBAa s  MH(POPMALMOHHOIO
MOJICTIMPOBAHUS M pelIeHUs NpOQUIbHBIX 3a/lad Ha HJTalle BBINOJIHEHUS TEXHOJIOTHYECKHX
IPOIIECCOB HAa 00BEKTE KAUTAIBLHOTO CTPOUTEIILCTBA,
- O0OCHOBBIBaTb NPHUHATOE pelIeHHe TMpPH CO3AAHUU  CTPYKTYPHBIX  3JIEMEHTOB
MH(OPMALlMOHHON MOJIENIM Ha JTare BBINOJIHEHUS TEXHOJIOIMYECKUX IPOLIECCOB Ha OOBEKTE
KallUTaJIbHOT'O CTPOUTEIILCTBA,
- pemiate 3aaud B COOTBETCTBUM C MNpoQuieM paboTbl Ha J3Tane BbINOJIHEHUS
TEXHOJIOTHYECKUX MPOLECCOB Ha 00BEKTE KAIUTAILHOTO CTPOUTENbCTBA;
- HCI0JIb30BaTh TEXHOJIOIMHM MH(OPMALIMOHHOTO MOJEIUPOBAHUS NIPHU PEIICHUU 33]a4 Ha
3Tare BHIOJHEHUS TEXHOJIOTMUECKUX MPOIIECCOB HA 00BEKTE KAaTUTAIBHOIO CTPOUTENILCTBA;
- olleHHUBaTh 3()(PEKTUBHOCTH MPOrPaMMHOTO OOECHeUeHHUsl Uil pEeHIeHUs MPOQPUIbHBIX
3a/1ay;
- COTJIACOBBIBATh PEIICHUS B MTPOLIECCE KOJIJIEKTUBHOM paboThl ¢ MHPopMarueit
- ¢dopmupoBaTh TpeOOBaHHS K TEXHHUYECKOMY, HH()OPMAIMOHHOMY M TNPOTrPaMMHOMY
0o0ecrevyeHno MpoueccoB MH(GOPMALMOHHOTO MOJEIMPOBAHUS Ha JTale BBINOJIHEHUS
TEXHOJIOTUYECKUX MPOIECCOB Ha 00BEKTE KAUTAILHOTO CTPOUTENBCTBA,;
- oToOpakaTb  JaHHblE  HMH()OPMAIIMOHHOW  MOJENM  HA  OdTale  BBIIOJHEHUS
TEXHOJIOTUYECKUX MPOIIECCOB HAa OOBEKTE KAalMUTAIbHOTO CTPOUTENHCTBA B TIpadUyecKkoM H
TaOIUYHOM BUJIE;
- ¢dopmupoBaTh TpeOOBaHUS K TEXHUYECKOMY U MPOrpaMMHOMY OOECIEeUeHHIO s
BBIIYCKa TEXHUUYECKOM TOKYyMEHTALIUH.

3HATh:
- TpeOOBaHUS HOPMATUBHBIX TEXHUYECKUX JOKYMEHTOB, OIPEAEISIOUMX COCTaB H
HOPSI0K 0O0YCTPOICTBA CTPOUTENHHOM IIIOIIAIKY;
- TpeOOBaHUSI HOPMATHUBHBIX TEXHUYECKHX JOKYMEHTOB K MPOHM3BOJACTBY CTPOHUTEIHHO-
MOHTQ)XHBIX, B TOM YHCJI€ OTJIEJIOUYHBIX paObOT Ha 00BbEKTE KAaTUTAJIHLHOIO CTPOUTENBCTBA,
- TEXHOJIOTUU TPOU3BOJCTBA CTPOUTEIHLHO-MOHTAXKHBIX pabOT; B TOM YHCJIE OTIAEIOYHBIX
paboT, paboT MO TEII0- U 3BYKOU3OJISIIINU, OTHE3AIMTE U aHTUBAHIAIbHON 3alIUTe;



- TEXHOJIOTHH, BUABI U CIOCOOBI yCTPOHCTBA CUCTEM AIIEKTPOXUMHUYECKOI 3alUThI;

- TEXHOJIOTUH KaTOJHOM 3alIUThl OOBEKTOB;

- 3Tamnbl BBIOJIHEHUSI COJEpPKAHWE M OCHOBHBIE ATallbl T'eOJE3MYECKUX pPa3OMBOYHBIX
pabor;

- METOJIbl BHU3Y&JbHOIO U HHCTPYMEHTAJBHOIO KOHTpPOJII KadyecTBa U 0OBEMOB
(KOJMuecTBa) MOCTABIAEMBIX MaTEPUAIBHO-TEXHUYECKUX PECYPCOB;

- IpaBWwIa TPaHCIOPTUPOBKH, CKJIAJAMPOBAHMSI M XPAHEHMs] Ppa3IMYHbIX BHUJIOB
MaTEepUaIbHO-TEXHUYECKUX PECYPCOB;

- TpeOOBaHUS HOPMATHBHON TEXHWYECKOH M MPOCKTHOH TOKYMEHTAallMd K COCTaBy M
Ka4yeCTBY ITPOM3BO/ICTBA CTPOUTENILHBIX pabOT HAa 0OBEKTE KAIUTaIbHOTO CTPOUTEILCTBA;

- METOABl ONpPEIENCHUs] BHJOB, CIIO)KHOCTH H OOBEMOB CTPOUTEIBHBIX paboT u
IIPOU3BOJCTBEHHBIX 3a/1aHUN;

- TpeOOBaHUS HOPMATUBHON TEXHHUYECKOW M TEXHOJIOTMYECKON JOKYMEHTAIUU K COCTaBy U
COJICPKAHUIO ONEPALMOHHOTO KOHTPOJIS CTPOUTENBHBIX IPOLIECCOB U (MJIM) IPOU3BOJICTBEHHBIX
oTepanuii Mpu MPOU3BOACTBE CTPOUTEIBHO-MOHTAXHBIX, B TOM YHCIIE OTACIOYHBIX PadoT;

- TpeOoBaHus 3akoHOJarenbcTBa Poccuiickoit @enepanuu K NOpsAKy NpuéMa-nepenadu
3aKOHUYEHHBIX OOBEKTOB KallMTAJILHOTO CTPOUTENBCTBA U ATAIOB KOMIUIEKCOB padoT;

- TpeOOBaHUS HOPMATUBHBIX TEXHUYECKHX JIOKYMEHTOB K MOPSAAKY MPUEMKH CKPBITHIX
paboT U CTPOUTENbHBIX KOHCTPYKLHUMH, BIMSAIOIIMX Ha OE30MAaCHOCTb OOBEKTa KallUTalbHOI'O
CTPOUTEIIBCTBA;

- METO/JIbl U CPE/ICTBA MHCTPYMEHTAIILHOIO KOHTPOJIS KauecTBa pPe3yIbTaTOB IPOU3BOJICTBA
CTPOUTEIBHO-"MOHTAXKHBIX, B TOM YHUCJIE OTAEIOYHBIX PaldoT;

- TEXHUYECKHE yCIOBUS M HAIMOHAIBHBIE CTAHIAPTHI HA IPHHUMAEMbIe paboTHI;

- 0COOEHHOCTH MPOM3BOJICTBA CTPOUTENIBHBIX pabOT Ha ONMACHBIX, TEXHUYECKH CIIOKHBIX U
YHHUKAQJIbHBIX 00BEKTAX KalIUTAJIbHOI'O CTPOUTEIILCTBA;

- HOpPMBI IO 3allUTE OT KOPPO3UHM OMACHBIX INPOU3BOJCTBEHHBIX OOBEKTOB, a TaKKe
MEXXTOCYJJapCTBEHHBIE U OTPACIIEBbIE CTAHIAPTHI;

- IpaBWwa W TOPSAOK HaJlaJKu M PETYJUPOBAHMUS KOHTPOJIbHO-U3MEPUTENBHBIX
MHCTPYMEHTOB, 000pY10BaHUS AJIEKTPOXUMUYECKON 3aLUTHI;

- nopsAA0K 0(OpMIIEHUS 3a8BOK Ha CTPOMTENIbHbIE MaTe€pHaibl, U3ETUSI U KOHCTPYKIIUH,
00opynoBaHue (MHCTPYMEHThI, UHBEHTapHbIE MPUCTIOCOOJICHUS), CTPOUTENBHYIO TEXHUKY
(MalIUHBI 1 MEXaHU3MBI);

- CXEMBbI ONEpPALMOHHOIO KOHTPOJISi KauecTBa CTPOUTEIbHO-MOHTAXKHBIX, B TOM 4YHCIIE
OTJEJIOYHBIX paboT;

- paloHaIbHOE NPUMEHEHNE CTPOUTENBHBIX MAIlIMH U CPEJCTB MaJIO MEXaHU3alUu;

- IIpaBUJIa COJIEPXKAHMS U SKCILTyaTallui TEXHUKU U 000pyI0BaHNUS;

- COBPEMEHHYI0O METOJMYECKYI0 M CMETHO-HOpPMAaTHBHYIO 0a3y I1€eHOOOpa3oBaHUs B
CTPOUTEIIBCTBE;

- MpaBWia BEACHMSI HCIIOJHUTEIBHOM M YYETHOM JOKYMEHTAlMu IpU TPOU3BOJICTBE
CTPOUTENBHBIX paboT;

- MOPSAZIOK COCTaBJICHHUS] BHYTPEHHEH OTYETHOCTH IO KOHTPOJIIO KauecTBa CTPOMTENBHO-
MOHTQ)XHBIX, B TOM YHCJI€ OT/ICJIOUHBIX padoT;

- METOJIbl U CpE/ICTBAa yCTpaHEHHs e(PEeKTOB pe3yslbTaTOB MPOU3BOJACTBA CTPOUTENIBHBIX
pabor;

- METO/]IbI MPOPUIAKTUKH 1€(EKTOB CUCTEM 3alIUTHBIX MOKPBITHIA;

- MIEPCIIEKTUBHBIE OPTraHU3AllMOHHBIE, TEXHOJIOTMYECKHME M TEXHUYECKHUE pELICHHS B
00JacTu MPOU3BOJICTBA CTPOUTENBHBIX PaldoT;

- OCHOBAHHUS W TIOPSJIOK HPUHSATHS PEIICHHH O KOHCEpBAallMM HE3aBEpPIIEHHOTO OOBEeKTa
KalUTaJIbHOI'O CTPOUTENIbCTBA;

- cocTaB pabOT MO KOHCEPBAIMM HE3aBEPIIEHHOT0 00BEKTa KalUTAIbHOTO CTPOUTENIHCTBA
U TIOPSZOK UX IOKYMEHTAJIBLHOTO 0(hOpMIICHUS;



- 3alady B COOTBETCTBUU C MpoduiieM pabOThl, METONbI, PEIICHUs, IENH, 3aJaYd H
NPUHIUIBL  THPOPMAIIMOHHOTO MOJICIMPOBAHUSI HA OJTale BBITOJHEHHUS TEXHOJIOTHYECKHX
IPOIIECCOB HAa 00BEKTE KAUTAIBLHOTO CTPOUTEINILCTBA;

- CTaHIApThl M CBOJBI TpPaBWI pPa3padOTKM HHOOPMAIMOHHBIX MOJIENed Ha JTare
BBITIOJTHEHUS TEXHOJIOTUYECKHUX MTPOIIECCOB Ha 00BEKTE KAMUTATBHOTO CTPOUTEILCTBA;

- YPOBHH TPOPAOOTKH DIIEMEHTOB WH(MOPMAIMOHHBIX MOJEJICH Ha dTare BBIIOJHCHHUS
TEXHOJIOTHYECKHX MPOIIECCOB HA OOBEKTE KATUTAIILHOTO CTPOUTEIBCTRA;

- KJ1acCcU(UKATOPhl KOMIIOHCHTOB HH()OPMAIMOHHBIX MOJEICe Ha 93Tare BBIIOJHCHUS
TEXHOJIOTHYECKHUX MPOIECCOB HA OOBEKTE KATUTAIILHOTO CTPOUTEIBCTRA;

- byHKIMH TPOGUIBLHOTO IPOrPAMMHOTO 00ECTICUCHUS;

- METOJIbI KOJUIGKTHBHOW pa0OThl HaJ eIuHOW WH(GOPMAIMOHHOW MOJENBbI0 Ha JTare
BBITTOJIHEHHS TEXHOJIOTUYECKUX MPOIECCOB HA 00BEKTE KAMMTAILHOTO CTPOUTEIhCTBA;

- Ha3HAYCHUE MEXKIUCIUIUIMHAPHONW KOOpAUHAIIMKM WH(POPMAIIMOHHBIX MOJETCH Ha 3Tare
BBIMOJIHEHHS TEXHOJIOTUYECKUX MPOIECCOB HA 00BEKTE KAMTAIILHOTO CTPOUTEIbCTBA;

- Ha3HAYEHHUE, COCTaB M CTPYKTypa IUIaHA pealu3ali MpoeKTa HH(GOPMAIMOHHOTO
MOJICIIMPOBAHKSI HA JTAle BBIMIOJIHEHUS! TEXHOJIOTHYECKUX MPOIIECCOB HA 0OBEKTE KATUTATIBHOTO
CTPOUTENIbCTBA;

- OCHOBHBIC TPEOOBAaHUS K COCTaBY M OQGOPMIICHHIO TEXHMYECKOW JIOKYMEHTAIIWH,
HA3HA4YCHHE, COCTAB U CTPYKTypa CTaHIapTa MPUMECHECHHS TEXHOJIOTHH HH()OPMAIIMOHHOTO

- MOJICJIMPOBAHUSI HA JTAlle BBIMOJHEHHUS TEXHOJIOTUYECKUX IPOILECCOB Ha OOBEKTE
KaIATaJIbHOTO CTPOUTEIIHCTBA B OPTaHU3AIUH.



IIpakTHyeckas padora Ne 1
Tema: Opranuszanusi CTPOUTEIHLHOI0 MPOM3BOACTBA MOTOYHBIM METOI0M
(MOTOYHO-pacY/IeHEHHbIM, OTOYHO-KOMILJIEKCHBIM).
Ieab paGoThl: HAyYUThb CTYJICHTOB OMNPEACIATh OPTraHU3alUI0 CTPOUTEIHLHOTO
MPOU3BOJICTBA  MOTOYHBIM  METOJIOM  (ITOTOYHO-PACUJICHEHHBIM, IOTOYHO-
KOMIUICKCHBIM).
Xoa padoTbl

OcHoOBBI TeopuH NOTOKA. CTPOUTENIBCTBO JIOOOT0 3JaHUS WU COOPYKEHUS
MOJKET OCYILECTBISATHCS MOCIIEI0BAaTEIbHBIM UM MMOTOYHBIM criocobamu. Ha puc.
1, a noka3zaH rpaguk Npou3BoJCTBA PadOT MOCIEI0BATENILHBIM METOAOM, KOTOPBIN
XapakTepu3yeTcss TeM, 4YTO Bce pabOTbl Ha OOBEKTE  BBIMOJHSIOTCA
nociea0BarelbHo padoTaromuMu Opuragamu. [IpuHUMas yClIOBHO AJIMTENBHOCTD
Ipou3BOACTBa Bcex paboT 40 pabouux AHEH, TPYIOEMKOCTh KaKJIOro Ipolecca
400 yen.nHeH, NodydaeM, YTO Kaxkaas Opurajga OyJeT 3aHaTa npu paboTe B OJHY
cMeHy Ha oObekTe 10 qHel, a B Kaxaou Opurajae noJpKHO ObITh 1o 40 pabouux.

[Ipy TOTOYHOM MeTOAE TPOM3BOACTBA pabOT CTposimeecs 3AaHue
paszensieTcss Ha HECKOJbKO ydacTKoB-3axBaToK. Ha puc. 1,6 mokazan rpaduxk
IIPOM3BOJICTBA padOT MOTOYHBIM METOJIOM C Pa30MBKOM 37aHUS Ha JBE 3aXBaTKu. B
TOM Ciy4ae TmepBas Opuraga, OKOHYMB IOPYYCHHYIO €l paboTy Ha mepBOi
3axBaTKe, MEPEXOJIUT Ha BTOPYIO 3aXBaTKy, /i€ BBIOJHAET Ty ke padoTy. B 31O
BpeMsl Ha TIEpPBOM 3axBaTKe TOSIBISAETCS BTOpas Opuraza u  BBIOJHSACT
nocieaywiyw padoty. Ilepas Opurama, okoHUMB pabOTy Ha BTOPOM 3axBaTke,
NEPEXOJIUT Ha CTPOUTEIHCTBO APYroro 00beKTa, a BTopasi Opurajga — ¢ nepBoi Ha
BTOpYIO 3axBaTKy. Ha mepByro 3aXBaTKy B 9TO BpeMs BCTYIAET TPEThs Opuraaa u
T. JI. JIO TIOJTHOTO OKOHYAHUS BCEX pabOT HA OOBEKTE.

[TpuHuMast Te k€ YCIOBHSI, YTO U B MIEPBOM IPUMEPE, MOTYyYaeM, 4TO BpEMS
paboThl Kaxa0u Opuraasl Ha 00bEKTE 16 JTHEM, a KOJIUYEeCTBO pabounX B KaxIOu

Opuraje 25 4enoBex.
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Puc. 1. I'paduku mpomsBoacTBa pabOT: a — TMOCIEAOBATEIbHBIN; O U B —

IIOTOYHBIC, HAa Fpa(l)I/IKaX OuB I_[I/I(bpaMI/I 0003HAYCHBI HOMCpa 3aXBAaTOK

Ha puc. 1,0 3manme pa3dbuto Ha mnsATh 3axBaTok. B 3ToM ciyuae
MPOJIOJDKUTEILHOCTh PA0OThI Ka) a0l Opuraapl Ha OOBEKTE COCTABUT 25 JTHEH, a

KOJIMYECTBO pabouux B Kaxao0u Opurage — 16 yenoBexk.

CpaBHUBas pacCMOTPEHHBIE BBIIIE CIIOCOOBI MPOU3BOJCTBA PabOT, MOKHO
YCTAHOBHTbH, YTO TPU TOTOYHOM METOJIE€ MPOJOIKUTEIBHOCTh PaOOTHl KaKIOW
Opurazbl Ha 00bEKTE YBEIMUMBACTCS, & YUCICHHOCTh PA0OUYNX YMEHBIIAETCS. DTO
IPOMCXOTUT B pE3yJIbTaTe COBMEIICHUS BO BPEMEHH BBIIIOJHEHMS OTIEIbHBIX
BUJIOB paboT Ha oObekTe. UeMm Oolibliiee KOJIUYECTBO BUAOB pabOT COBMEIIAETCS
BO BPEMEHHM, TEM 3HAUMUTEIbHEE YMEHBIIACTCS YMCICHHOCTh PabOYMX B KaKIOW
Opurajae, HO YBEJIMYMBACTCA NPOAODKUTEIBHOCTh HMX pPabOThl Ha OOBEKTE.
[Mockonbky Kaxkmas Opuraza BBIIONHSET MPHU OTOM OJHY M Ty e padoTy,
IPOU3BOIUTENILHOCTh TPY/1a MOBBIIIACTCS.

Bo wu3bexanne mpoCTOEB TpH TMOTOYHOM METOJAE TPOU3BOJCTBA



IPOAODKUTEIBHOCTh pabOThl OTAENBHBIX OpHUrajg Ha 3axBaTKax, a TaKxKe
IPOMEXYTKH BPEMEHH, uepe3 KOTOpbIe OTJEeIbHbIE OpUTabl BCTYHAIOT B paldoTy,
JIOJIKHBI OBITh YBA3aHbI MEX1Yy COOOM.

Ha puc. 2, a mpuBeneH camblii NPOCTOM Cilydail MOTOYHOTO METOJa
IPOU3BOCTBA, P KOTOPOM OTAEJIbHbIE OpUTajibl, BBIIOIHSIONINE ONPEIEICHHbBIN
BUJ] pa0OT, BKJIFOYAIOTCS B IOTOK PABHOMEPHO, YEPE3 ONPEAEIECHHBINA TPOMEKYTOK
BPEMEHH, HA3bIBAEMBIM IIArOM IIOTOKA TI'MI, U TAKXE PABHOMEPHO 3aKaHYMBAIOT
paboty Ha oObekTe. Bpems, B TeueHHe KOTOpPOro Kaxkjaas Opurajga padoraer Ha
3aXBaTKe, Ha3bIBAETCsSl pUTMOM paboThI U 0003HavaeTcs tp. B taHHOM ciyyae putM
paboThl Bcex OpuraJa Ha 3axBaTKaxX SBIISETCS OJWHAKOBBIM M PaBHSAETCA LIAry
IIOTOKA.

B 3aBUCcHMOCTH OT XapakTepa CTpOSIIErocs 34aHus U BBIIOJHAEMON pabOThI
BCce OpHUrajpl, y4acTBYIOIIUE B MOTOKE, MOI'YT MMETh OJIMHAKOBBIC WJIM KpaTHbIE
JOpyr Apyry pUTMBI pabOT JUOO0 HEOAMHAKOBBIE M HEKpaTHbE. [I0TOK ¢ paBHBIM
WIN KPAaTHBIM PUTMOM padOThl OTAENIbHBIX OpWUraj] Ha3bIBAECTCS PUTMUYHBIM, a C
HEOJMHAKOBBIM U HEKPATHBIM — HEPUTMUYHBIM.

[lo xapakTepy roTtoBOW MNpPOAYKLUWH, KOTOpass MOJY4aeTCs B PE3yJbTaTE

MPOBEICHHON TOTOYHBIM METOJIOM Pa0OThI, pa3IHMYaIOT MOTOKU:

1) cneumanu3upoBaHHBIE, MPOAYKIIMEH KOTOPBIX SBIISIIOTCA; 3aKOHYEHHBIE
OTIIeJIbHBIE BUIBI PabOT, KOHCTPYKTUBHBIE DJIEMEHTHI 37aHUN WIM COOPYKEHUH,
MMOTOKM IO MOHTaXY KapKaca IMPOMBIIUIEHHBIX M KWIbIX 3JAaHUM, MOTOKH IO

OTJIEJIOYHBIM paboOTaM H T.I1.;

2) O6’I)€KTHLIC, COCTOANME HN3 HCCKOJbKHUX CIICHHAIM3UPOBAHHBLIX IIOTOKOB,
KOHECYHOU HpOJIYKLlﬂeﬁ KOTOPLIX ABJAIOTCA: 3aKOHUYCHHBIC CTPOUTCILCTBOM

3JIaHKe, COOPYKEHHE, CETH HAPYKHOTO TPyOOIPOBOIA U T: II.;

3) KOMIUIEKCHBIE, COCTOSAIIME W3 TPYMNMbl OOBEKTHBIX IMOTOKOB, MPOMYKIIHEH
KOTOPBIX SIBJISIFOTCS KOMIUIEKCHI Pa3IMYHBIX 3/IaHUM M COOPYKEHUH (KHION

KBapTaJj, MPOMBIIUIEHHOE NPEANPUSITHE U T.11.).



Omnpenenenre MpoIODKATETLHOCTH padoT. Kak BumHO u3 puc. 4, a, odmas
IPOAODKUTEILHOCTh BBIMOJHEHUS pPa0OT TOTOYHBIM METOJIOM MOXKET OBITh
pa3buTta Ha JABa Iepuoja: MEPBbI NEpHOA OT Hadaia paboT A0 IMOJHOTO HUX
OKOHYaHMs Ha NEPBOM 3axBaTKe, paBHBIM ntm, rge tm -— KOJUYECTBO
HoCe0BaTeNbHO paldoTaromux Opurajg Ha 3axBaTKe; BTOpoMl mnepuon t2
IPOAOJDKAETCS OT OKOHYAHUsS pabOT Ha MEPBOM 3aXBaTKE /10 MOJIHOIO OKOHYAHUS

pa60T Ha BCCX 3aXBAaTKaX MU PABCH:
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Puc. 2. TIpousBoacTBo pabOT MOTOYHBIM METOJAOM C ITOCTOSTHHBIM PUTMOM

a — rpaduk paboTbel Opuran; 6 — cBOAHBIN rpaduk ABMKEHUS padounx (LU@pbI

Ha rpaukax 03HayaroT HOMepa 3aXBaToK)

N3 dopmynsl BUIHO, YTO MPOIOJDKATEILHOCTh MPOM3BOJCTBA PabOT TpH
MMOTOYHOM METOJI€ 3aBUCHUT OT IIara MoTOKa, JJIUTEILHOCTH PadOThl BCEX OpHraj
Ha OJHOM 3aXBaTKE M- OOIIET0 KOJMYECTBA 3aXBaTOK Ha 00bekTe. CaenoBaTeabHo,

9TOOBI BBIMOJTHUTH Pa0OTHl B 3aJaHHBIM CPOK, HYXXHO TNPABWIBHO TOI00pAaTh



BEJIMUMHBI UJTH, KaK UX MPUHITO Ha3bIBaTh, TapaMeTPhl MOTOKA.

Ha puc. 2, 6 noka3an cBOJHBINA TpaduK ABIKEHUS pabOYMX, U3 KOTOPOTO
BUJHO, YTO B TEUYEHHE BPEMEHHU ab, KOI/a MPOUCXOAUT pa3BepThIBaHHE PadoT,
KOJINYECTBO pabOvYMX yBEJIMUMBAETCS, B IEPUOJI be KOIMUECTBO pabounx ocTaercs
IOCTOSIHHBIM, a 3aTeéM II0CJl€ OKOHYaHMs BceX pPadOT Ha MEpBOM 3axBaTke

IMPOUCXOIUT (B TCUCHUC BPCMCHHU eﬁ) IMOCTCIICHHOC YMCHBIICHHUC KOJMYCCTBA

paboyux.
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Puc.3. I'paduix mpousBocTBa pabOT MOTOYHBIM METOJIOM C KPaTHBIM PUTMOM JBa

N 4CTBIPC OHA

PaccmoTpennsii rpaduk mpou3BoACTBA PabOT ¢ paBHBIMHU IIArOM U PUTMOM
paboTel Opurajg Ha 3axBaTKe SBJsSETCS HauOoee IMPOCTBIM W YIAOOHBIM IS
OpraHW3alliy MPOU3BOJICTBA pa0bOT. [IpakTHUECKH ke B pAAC CAydaeB MPUXOIUTCS
BBITIOJTHATH PA0OTHI ¢ 00JIEE CIIOKHON OpraHu3aluei moToKa.

[Ipeanonoxxum, 4To B pe3yibTaTe MPOU3BEICHHBIX PACUETOB PUTM PabOTHI
BCEX Opwraj Ha 3axBaTKax IMOJYYHJICS PABHBIM JABYM JHSAM W TOJBKO y OJHOMN
Opuraasl — 4eTblpeM AHSAM. B aTom ciydae pabora mMokeT ObITh OpraHH30BaHa
IByMsi criocobamu. MOKHO TMPUHATH pUTM PaOOTHI BCEX OpHUTaj, a TakXe Iiar
MOTOKAa PaBHBIM YETHIPEM JIHSM, YTO, YIPOIIas OPraHW3aIldi0 padoT, MPUBEIET K
3HAYUTENbHOMY YJ/UIMHEHHUIO OOIIETro CpoKa MPOU3BOJCTBA pabOT. ITOr0 MOKHO
n30eKaTh, BBIJCIHB JJIS BBIMTOJHEHUS PaOO0THI, MMEIONIEH PUTM YETBIpE JHS, ABE

Opuranst //' u //" (puc. 3), BBHINOJTHSIOMUX OJHY W Ty Xe palbOTy; MPU HTOM



Opurana //' mocie BHIOJHEHHUS pabOT Ha MEPBOM 3aXBaTKE MEPEXOIUT HA TPETHIO
3aXBaTKy, a 3aT€M — Ha MATYIO U T.1., padoTasi Ha KaXKJI0H 3aXBaTKE IO YETHIPE
nus. bpurama nHaumHaeT paboTaTh HAa BTOPOM 3axBaTKe, 3aTeM IEPEXOIUT Ha
YEeTBEPTYIO, MECTYIO U T. JI.

[Ipu monoGHON opraHuzanuu padOT IIar MOTOKA MOXET OBITh MPUHST
paBHBIM JIBYM AHSM; pUTM paboTsl st Opuran I x III — takke paBHBIM JByM
nHsM, a y Opuran //' u /" — derbipeM aHAM. OpraHu30BaHHBIM TaKUM IyTEM

IMOTOK HAa3bIBAIOT ITIOTOKOM € KPpAaTHBIM PUTMOM.

Putm paboThl OTAENBHBIX OpHUraj MpH MOTOKE C KPAaTHBIM PUTMOM MOXET OBITh
paBeH Iary MoToka Wiau ObITh KpaTHbIM eMy. Eciu mar moroka paBeH tm, a

MPOIOIKUTEILHOCTh PA0OTHI KaKOM-
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Puc. 4. I'paduk npousBoAcTBa pabOT NOTOYHBIM METOAOM C KPaTHBIM PUTMOM J1BA,

YETHIPE U LIECTh JHEU

[udper HA TpaduKkax O3HAYAIOT HOMEpA 3aXBaTOK JIMOO Opuraabl paBHa
mtm, TO JJI TOTO BUa pabOT JIOJDKHO OBITH CO3/JaHO M OJTHOMMEHHBIX OpHUTal.

Ha nmorokax ¢ KpaTHBIM pUTMOM  MPOJOJIKHUTEILHOCTH  PabOTHI
ornpenaensiercs mno ¢GopmMylie I Cay4yaeB, KOI/a IIar MOTOKa paBeH pUTMY paboThI
Opuraj Ha 3aXBaTKe.

Jlns opra"uzanu padOT PUTMUYHBIMHA TOTOKAaMU HEOOXOIUMO, YTOOBI



TPYAOEMKOCTh PabOT KaXk10i OpHrajsl Ha BCEX 3aXBaTKax Oblia oguHakoBOH. [Ipu
CTPOUTENbCTBE  3[aHUN  CIIOKHOM  KOH(QUTYypalu ¢ Pa3HOPOAHBIMU
KOHCTPYKUUSMHU (HAIpuMep, TeaTpoB, HUMEIOIIMX CIOKHYK IUIAHUPOBKY) HE
BCer/a yaaeTcs pa3OuTh 3JaHME Ha 3aXBaTKU PABHOBEIMKOW TpynoeMKocTH. B
TUX CIy4asX pas3jduve B TPYAOEMKOCTH pabOT Ha OTAEIBHBIX 3aXBaTKax
BBI3bIBAET HEOOXOAMMOCTH JUISI COXPAaHEHHUs IOCTOSHHOTO cOCTaBa Opuran U
OecriepeOoitHOM uX pabOThl Ha3HAYaTh PA3TUYHYIO TPOJOJKUTEIBHOCTD

BBIITOJIHCHU A pa60T Ha pa3HbIX 3aXBaTKaX.
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Puc. 5. I'paduk npousBoacTBa pabOT HEPUTMHUUHBIM TTOTOKOM

Ha puc. 5 nmokazan rpaduk HEpUTMHUYHOTO MPOU3BOJCTBA PadOT AJIsl 3[aHUsI, T
TPYJIOEMKOCTh pa0bOT Ha OTIENIBHBIX 3aXBaTKaxX HEOJIMHAKOBAas. BpIMoiHeHNE BcexX
paboT Ha OOBEKTE BEAYT YeThIpe, Opuraabl, MPUYEM PUTM pabOTHl TMEPBOU
Opuraapl Ha BCEX 3axBaTKaX OJMHAKOBBIM, a JUIsi BCEX OCTaJbHBIX Opurana
HEOJIMHAKOBBIN U HEKPATHBIU.

[Ipu cocrtaBneHun rpaduka OCHOBHOM 3ajauei sBisSETCS oOOecreyeHue
TaKOW B3aMMHOM YBA3KHU paOOThl OTACIBbHBIX OpUraj, Npyu KOTOPO Y HUX HE ObLIO
OBl IPOCTOEB, a B LIETSAX COKpAIllEHUsI OOIIEr0 CpOKa CTPOUTEILCTBA MEPEPHIBHI B

paboTe Ha OTNIETHHBIX 3aXBaTKaX ObUTH ObI CBEICHBI JJO MUHUMYMA.

13350:10)115



IIpakTnueckas padora Ne 2
Tema: Pacuer mapamMeTpoB nNoToka
Hean: Hayuntbcs pacCUnThIBaTh MapaMeTpPhl NOTOKA

Xoxa padoThI:

B 3aBucumoctu ot BHJa 1 HA3HAUCHUA CTPOUTCIIBHBIX O6’BCKTOB, HX KOHCTPYKTHUBHOT'O
pemeHmI, a TaKIKe pa3JII/I‘IHbIX YCJIOBI/Iﬁ OcyIJ_ICCTBJIeHI/ISI CTpOI/ITeJ'IbCTBa MOI‘YT HpI/IMeHSITBCSI
pa3H006pa3HLIe CHOCO6BI pacwi€HCHUsA W COBMCHICHUSA IIPOU3BOACTBCHHBIX IIPOLECCOB,
pas3zenieHus Tpya U Co3JaHus puTMa paboThl B MOTOKaX. B COOTBETCTBUU C 3TUM M HA OCHOBE
NPaKTUKKA CTPOUTEIHCTBA MOKHO JaTh KIACCH(DHUKALIUIO CTPOUTENIBHBIX IIOTOKOB (PUCYHOK 3.2).

n

KpaTkoBpeMEHHbLIN
[onroBpeMeHHbI
YacTHbIn
CneunanunanpoBaHHblI
O6BbeKTHbIN
KomnnekcHbIn
YcTaHoBumBLUMICS
HeyctaHoBumBLUMICS

N~

Mo BpemeHu

<

N~

Mo xapakTepy

° Mo cTpykType pasBuTMS BO
OencTBus yKTy BpeMeHN
CTpounTenbHbIN
MOTOK
Mo cTeneHu Mo xapakTepy nsmeHeHusi Mo xapakTepy pasBuTua B
pacuneHeHus npouecca putma npocTpaHcTBe

N N e AN

=

1

= = = T

= = =

s S s 3 2 S = ©

= I m

4z F & I T g T X

I o Z o T s < = ®©

=g = I = s 3 0 o

S o E o s s [) o i

EC e g I o

© = = S x I

05 -T% S Q Y =
a ) = ™

® O ® T )

o Q T

=

=

Pucynok 3.2 Knaccuduxanus CTpoUTEIbHBIX TOTOKOB

Bennunabl (mOKaszaTenu), XapakTepPH3YIOIIUE pPa3BUTHE CTPOUTEIBHOTO IIOTOKA B
NPOCTPAHCTBE M BPEMEHH, HA3bIBAIOTCS MapaMeTpaMu MoToka. Kaxmas pa3HOBHIHOCTH MOTOKA
XapaKTepHU3yeTcsi BPEMEHHBIMH, MPOCTPAHCTBEHHBIMH M OPTaHH3alMOHHO-TEXHOJIOTHYECKHUMHU
napameTpamu (pUcyHoK 3.3).
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CTPOUTENBHOIO NOTOKA
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Pucynok 3.3 Knaccudukanus u 0003HauYeHHE TApaMETPOB CTPOUTEIHHBIX TOTOKOB

Memny nmapamMeTpaMu CTPOUTEIBbHBIX IMOTOKOB CYHIECTBYIOT CTPOTrUC MAaTCMATHICCKUC
3aBUCUMOCTH, IMO3BOJIAIOMIUC OIPCACIIAATE PAa3BUTUC IIOTOKa BO BPEMCHH W TPOCTPAHCTBC
MNPUMCHUTCIIBHO K KOHKPCTHBIM YCJIOBHAM, YTO 3HAYUTCIIBLHO obJyieruaer MOACIIMPOBAHUEC U
MMPOCKTUPOBAHNUEC ITOTOYHOI'O CTPOUTECIILCTBA.

3.1 MoaenupoBaHnue pUTMHYHBIX CTPOMTEJIbHBIX IOTOKOB

Ilo xapakrepy H3MEHEHMsI PHUTMa BCE IIOTOKM pa3feiAlOTCd HAa PUTMUYHBIE U
HepUTMUYHBIE (puUC. 3.2). PUTMUYHBIE TOTOKH, B CBOIO OYEPE/Ib, ACISITCS HA PABHOPUTMHUYHbBIC U
pa3sHOPUTMHUYHBIE.

PaBHOpHTMHYHBIE NOTOKM NPEICTaBISIIOT COOOM MPOCTEWINUI BHJ TOTOKA H
XapaKTepU3YIOTCS TEM, YTO PUTMbI pabOThl BCeX OpUraj OJMHAKOBBI U PaBHBI PUTMY IOTOKA,
T.€.

K, =K,=..=K,=K=const . (3.1)

[TockonbKy KaXkAbIil poIiecC BHIMOIHIETCS OHOW Opuranoi, To obiee ynciao Opuran
B MTOTOKE «bi» paBHO YHCITy MPOIIECCOB, T.€. bi = N.

[TonmHast MPOAOIKUTETBHOCTh BCEX YAaCTHBIX HMOTOKOB TOXE OJMHAKOBA M SIBISETCS
BEJIMYMHOMN MMOCTOSTHHOH (T.K. KOJMYECTBO M pa3Mep 3aXBAaTOK OCTAETCS HEM3MEHHBIM JIISl BCEX
BUJIOB pador, a ti= Kim):

t=t=t,=...=t =Km=const, (3.2)



[Ipn MomenupoBaHWU MOTOYHOTO CTPOUTEIHCTBA TEXHOJOTHYECKYIO YBSI3KY YaCTHBIX
WJIM CHIEIUATM3UPOBAHHBIX MTOTOKOB BBIMOJIHSIOT UCXOAS U3 CISAYIOIIUX MPEINOCHUIOK:

- paboTy Ha KaXKIOW MOCIenyrole 3aXBaTke HAUMHAIOT C MHTEPBAJIOM, PaBHBIM
pUTMY MOTOKA;

- Ha KaXJOM 3axBaTKe MOKET paboTaTh OJIHA WJIM HECKOJBKO Opuraja (3BEHBEB) C
OJIMHAKOBBIM PUTMOM,;

- YaCTHBIC WM CIIEHUATU3UPOBAHHBIC MOTOKH Ha KAXKIOW 3aXBaTKE BBIMOJIHSAIOTCS
[OCJIEAOBATENbHO (32  MCKJIIOYEHHEM  CIy4aeB OJAHOBPEMEHHOIO  MApaJUIENbHOIO  HX
BBITIOJIHEHMSI), B COOTBETCTBUH C TEXHOJIOTHEH MPOU3BOICTBA PadoOT;

- pa3Mep 3aXBaTOK OCTAaBIISIOT MO BO3MOXKHOCTH HEU3MEHHBIM JJISl BCEX YaCTHBIX
WM CIIEIUATU3UPOBAHHBIX TTOTOKOB;

- TIOCJIC BBITIOJIHEHUS! BCEr0 KOMILJIEKCa paboT Ha OJHOI 3aXxBaTKe, HAa KaXI0H U3
MOCIEAYIOIUX 3aXBAaTOK OHHM 3aKaHUMBAIOTCS HE MO3HEE, YeM uepe3 UHTEPBall, paBHBIM pUTMY
MOTOKA.

I'padmyeckyro Mojenb PaBHOPUTMUYHOTO TMOTOKA Yalle BCETO BBINOJHSIOT B BHJE
[UKIIOTPaMMBI, T.€. Tpaduka B BUIC psla MapauIeTbHBIX HAKJIOHHBIX JTMHHM, ITOKA3BIBAOIIETO
pa3BHUTHE MTPOIIECCOB BO BPEMEHHU M MPOCTPAHCTBE (PUCYHOK 3.4).
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Pucynok 3.4 Mojenb paBHOPUTMHUYHOTO MTOTOKA B BUJIE LIUKIIOTPAMMBbI
(a) u xapakTep noTpedsieHus: TPYAOBBIX pecypcoB (0)



OO1m1ast MPOJIOKUTEIFHOCTE PAaBHOPUTMHYHOTO TOTOKA MOKET OBITH OINpeaescHa
JIBYMsI CIIoco0amMu:

T=K(m+n-1) (3.3)
T= Tp +Ty +T,. (3.4)

®opmyna (3.3) HOcUT HazBaHue oOmIEH (GOpMyNBI OTOKA M MOYKET HM3MEHHTHCS B
OOJIBIIYI0 CTOPOHY 3a CYET BBEIEHUS OPraHM3ALMOHHBIX WM TEXHOJIIOTUYECKUX IEepEpPhIBOB,
BEJIMYMHA KOTOPBHIX HA3HAYaeTCs paBHOM WIIM KpaTHOM BeMYMHE puTMa oToka. OHa MO3BOJIsET
HATH OOIIYI0 MPOJOKUTENBHOCTh CTPOUTEIBCTBA, 3HAS JIUIIb OJWH BPEMEHHOW Mapamerp —
purm noroka (K). B dopmyne (3.4) stux nmapamerpoB tpu. [lepuonst passeptoiBanus (Tp) u
cBepThiBaHusl (Tcp) TMOTOKAa XapaKTEpPHU3YIOT JTambl CTPOUTEIBCTBA, B TEYCHHE KOTOPBIX
COOTBETCTBEHHO BKIJIIOYAIOTCS M BBIXOJAT M3 pabOThl BCE MCHOMHUTENN (CHEIHATU3UPOBAHHbBIC
Opuranpr). Ilepuon ycranoBuBuierocs nortoka (Ty) xapakTepusyeT 3Tall MaKCUMalibHOIO U
PaBHOMEPHOTO MOTpPeOJIeHUsI BCEX BUJOB PECYPCOB, T.€. BpeMsl pabOThl MOTOKAa Ha IMOJIHYIO
MOITHOCTh. [loaTOMY, WeM Ooiplle BEJWYMHA TEPHOAA YCTAaHOBUBIIETOCS MOTOKA, TEM MOTOK
s dexTruBHEE.

3anpoeKTUPOBAaHHBI ~ PABHOPUTMHUYHBIA  TOTOK  OLIEHUBAIOT  MOKa3aTeJsIMH
PaBHOMEPHOCTHU JIBIDKEHUSI paboumnx u ctabunbHocTH. [lokazarenb paBHOMEPHOCTH JIBHKEHUS
pabounx B MOTOKE OnpeAessieTcs no GopMyrnam:

a=N_,/N_. (3.5)

a=m/(m+n-1) (3.6)

[TokazaTenp  CTaOMIBHOCTHM  TIOTOKA  TOKa3bIBaeT  YACIbHBIA BeC  Iepuojaa
YCTaHOBUBIIETOCS TIOTOKA B OOIIIEM CPOKE CTPOUTETHCTBA!

p=T,I1T (3.7)

B=[m—-mn-D)[m+(-1]. (3.8)

Kak cnenyer u3 gopmyin (3.5 — 3.8), 3HaueHuss X u /3 ACUMNTOTUYECKU CTPEMSTCA K
€/IMHULIE NP YBETMUYEHUH (PpoHTa paboT (UKcia 3aXBaTOK).

PazHOpUTMHYHBbIE NOTOKHM XapaKTepU3YIOTCS TIOCTOSHCTBOM BEJIHYMHBI PHUTMA
paboThl JaHHOM OpurajJpl MO 3aXBaTKaM, HO 1O OpHUrajaM 3T PUTMBI HE PaBHBI MEX]y COOOH,
T.C.

K=K, #..#K.. (3.9)

YacTHBIM CiIydyaeM pPa3HOPUTMHUYHBIX IIOTOKOB SBJIAETCS KPATHOPUTMUYHBIM IIOTOK, IS
KOTOpPOro MpHU CcoXpaHeHHH ycioBUs (3.9) xapakTepHbIM SBISETCS KpPAaTHOCTb PUTMOB I10
poueccam:

K=K.C (3.10)

| min= »

rneC=1,2,3,4 ... - ko3ppumeHT KpaTHOCTH.



VBS3KY KaKAO# Mapbl CMEKHBIX MPOIECCOB B Pa3HOPUTMHUYHBIX IMOTOKAX MPOH3BOIST
TaK: €CIM PHUTM TIOCIEIYIOIIEro Tpolecca OOoNbIIe pPUTMA NPEABIIYIIEro Ipolecca, TO
HanOoJIpIIee JOMYyCTUMOE COJIMKEHHE JTHX MPOIECcCOB OyAeT HaOMogaTbcs Ha IEpBOM
3aXBaTKe, €CIIM K€ PUTM MOCIEAYIONIET0 MpoIiecca MEHBIE PUTMA MPEIBLIYIIETO MpoIecca, TO
HauOoJbIIee JOMYCTUMOE CONMMKEHHE 3THUX MPOIECCOB OyIeT HAOIIONAThCS Ha IMOCIETHEH
3axBaTke. Mojienb pa3HOPUTMHYHOTO TIOTOKA B BHJE IIUKJIOTPAMMBI M 3aBUCHMOCTH MEXJy €ro
napameTpamMu U300pakeHbl Ha pUCYHKE 3.5.
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Pucynok 3.5 Mogaenb pa3HOPUTMUYHOTO MTOTOKA B BUJIE [IUKJIOTPAMMBbI

Hens06exHble TpH yBsI3KEe OpraHU3aIMOHHBIC TIEPEPHIBBI, HEOOXOAUMBIC TSI HAKOTUICHUS
¢dpoHTa paboT 1 obecneueHnst HeMPePBIBHOCTH paboThl OpHuraj (topr ), OMpenensoT no Gopmyie:

tope = (KI - Ki+l)(m _1) (311)

3.2 MoaeaupoBanue HePUTMHUYHBIX CTPOUTEIHLHBIX OTOKOB

B IMPAKTUKE CTPOUTECIIbCTBA BBIACPIKATh BBIIIOJIHCHUEC BCEX pa60T B IMOCTOSAHHOM PUTME
(T.C. OpTraHnu30BaThb pHTMHqHLIﬁ HOTOK) HC MpCACTABIACTCA BO3MOKHBIM H3-3a 06’bC,E[I/IHeHI/IH B
OJWH IMOTOK Pa3HOPOAHBIX U PA3HOTUITHBIX 3)13HI/II>1 n COOPY)KGHI/II\/'I, pasindnsad KOHCTPYKTHBHBIX



U 00BEMHO-TUTAHUPOBOYHBIX PEIICHH BO3BOJUMBIX OOBEKTOB, HEBO3MOXHOCTH HA3HAYHTH
pPaBHOBEJIMKHE WM PaBHOTPYAOEMKHE 3aXBaTKH, a TAK)Ke B CUJy OPraHU3allMOHHBIX NMPUYKH. B
TaKUX CIydasX OpPraHMU3YIOTCS TaK Ha3bIBa€Mble HEPUTMHUUHbIE NOTOKU. CTpOro roBopsi, 3TO
JaKe U He MOTOK (T.K. MOTOK BCErJa CBSA3BIBAIOT C pUTMHUYHOM, paBHOMEPHOI paboToil U crayeit
rOTOBOM NPOAYKIIMH), @ NMPUMEHEHHE TEOPUM IOTOKAa K BO3BEJIEHUIO TPYII Pa3HOPOAHBIX U
Pa3HOTHITHBIX 3/IaHUIN U COOPYKEHUH.

HepuTMH4YHBIE MOTOKH B OTIWYUE OT PA3HOPUTMHUYHBIX UMEIOT HE TOJIBKO pa3JIMuHbIC
PUTMBI U MIPOJIOJKUTEIILHOCTD MPOIIECCOB, HO U U3MEHEHHE pUTMa pabOThl KaXK0i OpUrajsl 1Mo
3axBarkaMm. [Ipu opranuzanuy HEPUTMUYHBIX TOTOKOB MPOJOJIKUTENBHOCTh KaXKJI0T0 IpoLecca
(KoTOpBIE, KaK IPABHIIO, HE OJIMHAKOBEI, T.C. {1 # tr # {3 # ... # tn) ONpeACIAIOT KaK CYMMY €ro
PUTMOB TIO OTJEIBHBIM 3aXBaTKaM:

t =K +K"+. . +K". (3.12)

JIns mocTpoeHusT MOAENM HEPUTMHYHOTO TOTOKA B BHJIE IUKJIOTPaMMBbI HEOOXOMMa
YBSI3Ka CMEKHBIX MPOLIECCOB IO KaXIOH 3aXBaTKe, T.€. MPOBEPKAa TOTOBHOCTU (pOHTA padoT U
BO3MOXKHOCTH  OECIIPENSATCTBEHHOTO Ppa3BUTHs  (BBINOJHEHHS) KaXJOr0 YacTHOTO WM
CHENHMATM3UPOBAHHOTO IMOTOKAa HAa BCEX 3aXBaTKax. 3axBaTKa, Ha KOTOPOW MOCIEAYIOIIUI
npolecc HaYnHaeTCs 0e3 3aep KKH (cpa3y Mmocje 3aBepICHUs Ha Hel MPEABIIYLIEero mporecca)
OpU HEMPEPHIBHOM €ro BBIMOJHEHHMH Ha BCEX JPYTUX 3axBaTKaX, HOCHUT Ha3BaHUE
KPUTHYECKOM.

HenocpenctBennyro yBS3Ky TMPOIECCOB B HEPUTMHUYHBIX MOTOKaX daile BCETo
BBITIOJHSIOT TpauIecKuM, aHATUTHYECKIM WIIM MaTPUYHBIM criocoboM. PaccMoTpum cyniHocTh
Ka)XJIOTO U3 HUX Ha MPUMEpE.

[TycTb TpebyeTcst yBA3aTh MPOLECCH U IOCTPOUTH MOJIENTh HEPUTMUYHOTO TIOTOKA B BHJIE
UKJIOTPAaMMEI 110 CIIEIYIOIINM HCXOTHBIM TaHHBIM (Tabmuma 3.1):

Tabnuna 3.1 McxoaHble JaHHbIE ISl pacU€TOB M MOCTPOEHU I

Howmepa PutMBI ipo11€CCOB!
3aXBaTOK A b B r
I 1 2 4 6
| 3 7 6 5
11} 4 6 3 1
v 5 4 2 3

IIpu rpajguyeckom Metoae paboOTy NepBO Opurajpl Ha IMUKIOTPAMME MOKA3bIBAIOT
CIUIOIIHOM JHMHUEH A, paboTy BTOpoil OpHraasl NEpBOHAYAIBHO IOKA3bIBAIOT IITPUXOBOM
nuHUel B, Hayano KOTOPOil COOTBETCTBYET MOMEHTY OKOHYAHHs paboOThI MepBOil GpUrajbl Ha
nepBoil 3axBaTke (pucyHok 3.5). Ha BTOpo# 3axBaTke BTOpas Opuraja MOXKeT HadyaTth paboTy
TOJIBKO TOCJIe TOro, Kak €€ ocBoOOJUT mepBasi Opurana (mocie yerBeproro nHs). IlosTomy B
TEYEHUE TPETbero JHs o0e Opuraabl OyayT UMETh HEJIONMYCTHMOE COBMEIIEHHE Ha BTOPOH
3axBaTKe (3aITPUXOBAHHBIM y4acTOK).

Takyro e MpOBEpPKYy MpPOBOMAT HAa BCEX OCTANBHBIX 3aXBaTKaX W TI0 BEIWYHHE
HauOOJIBIIEr0 HEIOIMYCTUMOT0 COBMEILICHHMsS HA3HAYal0T OPraHMU3ALMOHHBIA MEPEphIB MEXIY
cMeXHBIMU TiporieccaMu A n b. OpranuzaiimoHHBIE TTepEepPBHIBEI HEOOXOIUMBI TSI HAKOTUICHUS
¢poHTa pabOT W JMKBUAALMH NOPOCTOEB Opuraj. 3axBaTka, Ha KOTOPOM HaOIIONANOCH
MaKCHUMaJbHOE HEIOIMyCTUMOE COBMEIICHHE TMPOYECOB, IOCIE OKOHYATEIHHOW YBS3KH
CTaHOBUTCA KpHUTHYECKOH. OTIIOKMB BEIUYMHY OPTraHU3AIMOHHOTO TepephiBa OT TOYKH
BO3MOJKHOTO Hauasa mpoiiecca b, momydum Bpemst (TOUKY) AEHCTBUTEIHLHOTO €ro Havasa (Iocie
BTOPOTO JHS) M MOKaXeM OKOHYaTeJIbHOEe MoJokeHue mpouecca b cromHoi nunueit. Takum
ke 00pa3oM yBSI3BIBAIOT KXK/YIO APy CMEXKHBIX MPOIECCOB (PUCYHOK 3.6).
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Pucynok 3.6 Mojenb HEpUTMHUHOTO NTOTOKA B BUJI€ IUKIIOTPAMMBI:
1, 2, 3, 4 — HOMepa MPOoLECCOB MOCIIE YBI3KU TpapUUECcCKUM CrIocodoM;
2',3'— HoMepa IIPOLIECCOB 10 YBA3KHU

Fpa(bI/ILIeCKI/II\/JI MCTOA YBA3KH CMCKHBIX MPOHCCCOB M HAXOXIACHHA OpraHU3allMOHHBIX
HEepepbIBOB B HEPUTMUYHOM IMOTOKE JJOBOJIBHO HPOCT, HO TPYAOEMOK M TpeOYeT BBIMOIHEHUS
JOMOJIHUTCIIbHBIX YCPTECIKHBIX pa60T, 3arpA3HAIOINUX OKOHYATEIbHBII BAapHUaHT MOACIIH ITOTOKA.

[Tpu aHaTUTHYECKOM MeTo/e BEJINYMHbBI OPraHU3AMOHHBIX EPEPHIBOB, HEOOXOAUMBIX
JUTSL YBSI3KM TIPOLIECCOB, MOTYT OBITh HaiiIeHbI 1O GopMyJiaM O€3 T0NOJHUTENIBHBIX TOCTPOCHUH.
Jis Kaxa10il mapel CMEXHBIX MPOLIECCOB BBINOJIHIIOT CIEAYIOIIME BBIYUCICHUS: JUIs MEepBOU
6pI/IFaI[BI — BBIIHMCBIBAIOT MPOAOIKUTCIBHOCTD eé pa6OTI>I HapacCTaromyM HWTOTOM Ha BCEX
3axBaTKaX, HAUMHAs CO BTOPOH, GUKCUPYS OTAETBHO KaKJ0e 3HaYeHHUE; Ul BTOPOil Opuraisl —
BBIIIMCBIBAIOT  MPOAOJDKUTCIIBHOCTD cé pa6OTI)I HapacCTaromMM HUTOIOM Ha BCEX 3aXBaTKaX,
HauuHas C MEepBOM, Takke GUKCHUPYS OTIAENbHO KaXkaoe 3HaueHue. [lonyueHHble ABa psAaa yucemn
3alMUCBbIBAIOT OAWH IIOA APYTHM, MU HU3 YHUCCII IMEPBOIO psAda BbBIYUTAIOT 4YKCIIa BTOPOIro0 psaa.
Pa3HOCTB €O 3HAKOM «IUTIOC) MOKAa3bIBae€T BEIMUYMHY MPOCTOsI OpHUraibl, a pa3HOCTh CO 3HAKOM
«MHHYC» TIOKa3bIBaeT BEJIUYMHY IPOCTOSl IMOATOTOBIEHHOro (poHTa pador. Hambombiiee
MOJIOKHUTETIPHOE 3HAUYE€HHE Pa3HOCTH MOKAXKET BEIMYMHY HEOO0XOAMMOr0 OpraHM3allMOHHOTO
fepepbiBa MEXY CMEXHBIMU IIPOLIECCAMU.

AHanUTHYECKHUE pacueThl A MPEeAJOKEHHOTO MpHMEpa BBITJLAAT —CIEAYIOIINUM
obpazoM:

m
Bpuwr. A - ZKA: 3 7 12
11



Bpur. b - ZKE = 2 9 15 topr= 1 J€HbB
|
+1 -2 -3
Bpur.b- Y K, = 7 13 17
1
m-1
Bpur. B - ZKB = 4 10 13 topr = 4 s
|
+3 +3 +4
m
Bpur. B - ZKB: 6 9 11
1
m-1
Bpur.T- > K, = 6 11 12 topr= 0 aHeit
|
0 -2 -1

Mexny npoueccamu B u I oprann3aninoHHOro nepepeiBa Her.

MaTpu4HbIil AJTOPUTM II03BOJIAET BBIIIOJHUTh HE TOJBKO YBS3KY IPOLIECCOB, HO U
pacuer O0OmEH NPONOKUTEIBHOCTA TMOTOKA (JFOOOH pPa3sHOBUAHOCTH) M JIPYTHX €ro
napaMeTpoB. /lig 3TOro UCXOAHbBIE JAHHBIE U CaM pacyeT 3allMChIBAIOT B KJIIETOUYHYIO MaTpHULy, B
CTPOKax KOTOPOH yKa3bIBaIOT 3aXBaTKH, a B CTOJIOLAX — Ipouecchl. B cepennne kaxnoil KieTku
MaTpulbl  IPOCTABIAIOT  MPOJOJDKUTEIBHOCTb  COOTBETCTBYIOLIETO  IIpolecca  Ha
COOTBETCTBYIOILIEH 3axBaTKe (YacTHBI puTM). B BepxHeM 1eBOM yriy KaXKJIOW KIETKU
3alMChIBAIOT BPEMS Hayaja, a B HWKHEM IIPABOM YIJIy KaKJOW KJIETKM — BpeMs OKOHYaHUs
JAHHOTO ITpolecca Ha NaHHOM 3axBaTke Hawaso mepBoro mnpouecca IpUHUMAKOT PABHBIM HYIIO
U TPOM3BOJAT pacyeT s Hero BCErja OT MEepBOM 3aXBaTKU K MocienHel, pukcupys Bpems
Hayvaja ¥ OKOHYAaHMs MPOLIecca Ha KaX 0 3axBaTKe. PacueT mapaMeTpoB OCTaJIBHBIX ITPOLIECCOB
MO>KHO BECTH U OT IIEpBOM 3aXBaTKU K IIOCIECAHEW, U OT MOCIEAHEN 3aXBaTKU K IEPBOM, U OT
1000 NMPOMEXKYTOYHOH 3aXBaTKU B OOOMX HampaBlIeHUsAX. Bpems Hauana mro0oro mpouecca
(kpome mepBOro) Ha Jr000M 3axBaTKe, MPOCTaBIEHHOE B BEPXHEM JIEBOM YTy KaXJIOW KIIETKU
MaTpHUIIbI, HE MOXKET OBITh IO CBOEH BEIMYMHE MEHBIIIE BPEMEHN OKOHYAHUS MPE/IIECTBYIOIIETO
mpolecca Ha TOM K€ 3aXBaTKe, IPOCTABIEHHOIO B HMJKHEM IIPAaBOM YIUIy COCEIHEH JIeBOU
kjeTkd. OHO JOKHO OBITh PaBHO €My WJIM MMeTh Oosbliee 3HaueHue. [Ipumep MaTpuyHOro
pacyeTa mapaMeTpoB HEPUTMUYHOTO [TOTOKA MOKa3aH B Tabnure 3.2.

Tabnuua 3.2 MaTrpuyHblil aITOPUTM pacyeTa HEPUTMHUYHOTO MOTOKA

Homepa Putmbl mponieccos:
3aXBaTOK A b B
0 2 8 12
I 1 2 4
1 4 12 18
1 4 12 18
I 3 7 6
4 11 18 23
4 11 18 23
Il 4 6 3
8 17 21 24




13 21 23 27

Marpuna sBisieTcss TOYHOW IM(POBON KONHMEH TOCTPOCHHOM paHee MOJENn
HEPUTMUYHOTO TIOTOKAa B BUJAE IHMKJIOIPaMMbl (PUCYHOK 3.5) M TOJHOCTBIO COTJIACyeTcsl C
rpaduuecKUM U aHATUTHYECKUM CIIOCO0AMU yBSI3KM HEPUTMUYHBIX TIOTOKOB. [IpenmyiecTBamu
MaTPUYHOTO aJITrOPUTMA SIBJISIFOTCS MMPOCTOTA CYETa U BO3MOXKHOCTH MOJyYEHUS! BeChbMa MOJTHON
uHPOpPMALIMK O PA3BUTHH TOTOKA, B KOHIE pacyeTa MOJYy4aloT OOILIYI0 MPOJOKUTEILHOCTh
notoka (T = 27). MaTpudHbli aNrOPUTM IIO3BOJIAET JIETKO PACCUYMTATh IapamMeTphl
HEPUTMHUYHOTO IIOTOKAa M INpPU COBMEIEHUMHU IpoueccoB. Hampumep, B ciaydae COBMELICHHS
(BO3MOXKHOCTH OJIHOBPEMEHHOT'O BBHITIOJHEHUS Ha JII000# 3axBaTKe) MpolreccoB b u B Kaxabli
U3 HHUX YBS3BIBAIOT C MPEIIICCTBYIOUIMM UM O0OMM MPOLECCOM A, a MOCIEeIYIOIUN 3a HUMHU
nporiecc /' yBSI3BIBAIOT ¢ COBMeIIaeMbIMu (Tabnuia 3.3).

Tabmuua 3.3 MaTtpuyHbIil aNTOPUTM pacueTa HEPUTMHUIHOTO MTOTOKA
MpY COBMeEIEHNU TiporieccoB b u B

Homepa Putmbl Iporieccos:
3aXBaTOK A b B I
0 2 1 9
I 1 2 4 6
1 4 5) 15
1 4 ) 15
I 3 7 6 5
4 11 11 20
11 11 20
Il 6
8 17 14 21
17 14 21
v 4
13 21 16 24

Mogenb HCPUTMHUYHOI'O ITOTOKA B BUAC HUKJIOTPpAMMBbI C COBMCHICHUCM PO CCCOB buB

NoKa3aHa Ha pUCyHKe 3.7.
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PI/ICYHOK 3.7 Mogenb HCPUTMHUYHOI'O IIOTOKA B BUAC HUKIOIpaMMbI C COBMCIIICHUEM ITPOLICCCOB

3.3 YcraHoB/IeHHe ONTHMAJIbHOW 0UepeTHOCTH BO3Be/leHHs 00 beKTOB

[Ipu opraHuzanuy HEPUTMUYHBIX MOTOKOB 0CO0O€ 3HAUYEHHE MPHUAAIOT HAXOKICHUIO
ONTUMAJILHOW OYEpPETHOCTH BO3BEIEHHUS OOBEKTOB, OOecleurBarollel MHUHUMAIbHBIA CPOK
cTpoutenbcTBa.  KOMMYeCcTBO BO3MOXKHBIX ~BAapHAHTOB, YCTAHABJIMBAIOIIUX OYEPEIHOCTH
BO3BEICHUSI OOBEKTOB (3aXBaTOK), CpPelM KOTOPBIX HAXOAUTCS W ONTHMANbHBIM BapuaHT,
3aBHCHUT OT YHCIIa BO3BOJUMBIX OOBEKTOB W ONPEACHSETCS YUCIOM TIePECTaHOBOK
m!=1x2x3x...xm. Ilyrb moaHoro mepebopa BceX BO3MOXKHBIX BapHaHTOB SBIIETCS BechbMa
TPYIOEMKHM W BO3MOXXEH TOJIbKO ¢ momoiibio DBM. BMecte ¢ TeM mmeeTcst psii MOMBITOK
HaXO0XKJICHUS ONITUMAIILHOW OYEPEHOCTH CTPOUTENBCTBA OOBEKTOB COKPAILLIEHHBIM ITyTEM.

OnHUM W3 TaKWX CIIOCOOOB SIBIISIETCSI METOJ «BETBEH WM TPAHUID», YCTAHABIHMBAIOIIHHA
OpeJeNbHO BO3MOXHBIH MHMHHUMYM HPOJOJDKUTEIBHOCTH (DYHKIIMOHMPOBAHUS TIOTOKA H
HaXOMAIIMI PAMOHATBHYIO OUYEPEIHOCTh BO3BEICHHS OOBEKTOB, MPHOIIMKAIOIIYIO TMOTOK K
3TOMY MUHUMYMY.

ANTOPUTM MOKMCKAa ONTHMAIBHON OYepETHOCTH BO3BEACHUSI OOBEKTOB, 00eCTIeunBarOIIei
MUHUMAJIbHYIO TPOJODKUTENIBHOCT IMOTOKAa C HENpPEphIBHBIM HCIIOJIB30BAaHHEM PECYPCOB,
paccMOTpUM Ha KOHKPETHOM TpuMepe.

ITycth KONMHMYECTBO OOBEKTOB CTPOUTEIHCTBA M=4, BO3BeIEHHE KaXJIOTO0 M3 KOTOPBIX
pacuiieHsieTcss Ha N=4 KOMIUIEKCHBIX TPOIeccoB. YacTHBIE pUTMBI TIPOIIECCOB JIaHBI B TAOIHIIE
3.4.

Tabnuma 3.4 VcxoaHele nanHbIe Ui U(POBOTO MprMepa
PutMmBbI ipo1ieccoB

O®P A B B r
-
§§8 | 1 6 5 2
KK
mngg I 3 4 7 3




Il 2 3 4 8

tap=1 tsB=6 ter=11

HemnocpencreenHoe perieHue 3aj1aqu OCYIIECTBISETCS B HECKOJIBKO 3TaIoB.

Oran 1 — COCTaBJISIOT HMCXOAHYIO Marpuily (tabmmma 3.4) W BBIIOJHSAIOT pacyer
BPEMCHHBIX TTapaMETPOB HEPUTMUYHOTO MOTOKA (HIIM TOJIKO €r0 OOIIeH MPOIOKUTEIBHOCTH).
OO61mas mpoOIKUTENbHOCTh (PYHKIIMOHUPOBAHUS TOTOKA OMpEIeNIeTcsl Kak CyMMa HHTEPBAaJIOB
BPEMEHU MEXJy HayaJlaMH CMEXHBIX IPOLECCOB IUIIOC MPOJOJDKUTEIBHOCTh MOCIEIHErO
nporiecca (B mpumepe Ty = tap + tgg + ter + tr = 1+ 6 + 11 + 14 = 32). I'paduucckast Moaenb
HCXOJIHOTO BapHaHTa ouepeaHoctu crpoutenbcTBa 00bekToB (I, I, 11, 1V) mokasana Ha pucyHke
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PI/ICYHOK 3.8 Mogenp HCXOAHOIO BapHaHTa MMOTOKa B BUJAC TUKIIOTPAMMBI

Jran 2 — Ha OCHOBE MCXOJHOW MaTpUIbl COCTABIIAIOT MapHbIE MAaTPULBl (A1 KaxXI0H
napbl CMEXHBIX TPOIIECCOB) M ONTHMU3HPYIOT MX 1o MeToxy C.M. Jlxxoncona. OnTuMu3zamus mo
C.M. JI>KOHCOHY 3aKJIFOYaeTcsi B TOM, YTO B MAPHOM MaTpHlle HAXOAAT MUHUMAJIbHOE 3HAYCHHE
gacTHOro putMa. Ecnm 3TO 3Ha4YeHWe MPHHAIICKUT MEPBOMY IPOILECCY, TO CTPOKY C ITUM
3HaYeHHEM 3alMChIBAIOT Ha TEpBOM MecTe (B MepBOW BepxHeW CTpoke) B (HOpMHUPYEMOil
ONITUMHU3UPOBAHHON ITAPHON MATPHIIE; €CIIN K€ ITO 3HAYCHUE TPUHAJICKUT BTOPOMY TIPOIIECCY,
TO JAaHHYIO CTPOKY 3allMChIBalOT Ha IMOCIEeIHEM MecTe (B TMOCIeIHEeH HIKHEHl CcTpoke) B
dbopMupyeMoil onTUMHU3NMpPOBaHHOW mapHOil Marpuiue. CTpoka, 3amucaHHas B (OpMHUPYEMYIO
ONTUMHU3UPOBAHHYIO MApHYI0 MaTpHIly, U3 JaJbHEHIIEro paccMoTpeHus: uckitoyaercs. Jlanee,
U3 OCTAaBIINXCS 3HAYCHUH YaCTHBIX PUTMOB BHOBb HAXO/AT MUHUMAIbHOE 3HAYSHHE, U IIar ATOT
MOBTOPSIOT, 3aMOJHAS CTPOKH, ONmKailiie K MmepBOM WIM HOCIETHEH, 10 TeX Mop, MOoKa He
3aIOJTHUTCS BCsI (hopMHUpyeMasi ONTHMU3UPOBAaHHAs TapHask MaTpuIia. AHAJIOTHIHO (OPMHUPYIOT
¥ OCTaJIbHBIC ONTUMHU3MPOBAaHHbBIC TApHBIE MAaTPHIIBI (Tabmuia 3.5).

Tabnuua 3.5 — Ontumusuposanssle (o C.M. JXKOHCOHY) apHbIe MaTPHIIBI

IIpoueccsl IIpoueccol IIpoueccol

A b b B B r

OOBEKTHI
OOBEKTHI
OOBEKTHI




| 1 6 v 2 3 Il 4 8
Il 2 3 Il 3 4 I 7 3
1 3 4 1 4 7 I S 2
A\ 4 2 | 6 S A\ 3 1
tas=1 tg=2 tar=6

C noMoIibi0 ONTUMHU3UPOBAHHBIX MapHBIX MAaTPUI] OMPENESIOT MPEAeTbHO BO3ZMOKHbBIN
MUHUMYM THpoaospkuTenbHocTd notoka (IIBMII) xak cyMMy HHTEpBaloB BpEMEHH MEXIY
HavyajaMM CMEXHBIX THpoleccoB (Tabmuua 3.5) IJIIOC MPOJIOJDKUTENBHOCTh MOCIEIHEro
nporiecca (B mpumepe [IBMIT = 1+2+6+14=23).

Ortan 3 — OCyHIECTRBIAIOT MOCTpOeHUEe mopduprana («iepeBa nenn») (pucyHok 3.9) ¢
MOOYCPEAHBIM 3aKPEIUICHUEM Ha MECTE TIEPBOTO CTPOSIIErocs OOBEKTa KaXAOro Hu3
BO3BOAMMBIX 3[aHUI, a Ha TMOCIEAYIOUIMX MECTaX KaKIOro M3 OCTaBIIMXCS OOBEKTOB.
[Toctpoenne nopduprana MO3BOJISIECT HATJISIHO MPEACTaBUTh ceOe BECh X0 PEUICHUS 3a/1a4 U
HE BBIMOJHATH JIMIIHUX BblunciaeHuil. Kaxnomy snemeHTy mopdupuaHa cOOTBETCTBYET OJHA
pabouass wmarpuma cnenuaabHOH ¢opmbl. B pabounmx wmarpumax B TEpBOW  CTPOKE
MOCIIE0BATEIbHO 3aMUCHIBAIOTCS 3aKPEIIEHHbIE 00BEKTHI (MOOYEPEIHO BCE CTPOKU MCXOTHOU
MaTpHUIBI), a JaHHBIC B HIDKE PACIIONIOKCHHBIX CTPOKAX 3alHCHIBAIOTCS ISl KKIOW Iaphl
CMEXHBIX TPOILIECCOB U3 ONTHUMHU3UPOBAHHBIX MApHBIX MaTpull, COPMUPOBAHHBIX MO METOAY
C.M. Ixoncona (Tabnuna 3.6).

LILHLIV =T =32
MBMIM=1+2+6+14=23

L

I I [l v
NBMIM=28 MBMIM=29 MBMI=25 MNBMIM=27
.1 1N ", v
MBMrM=27 MBMIM=25 NBMIM=27
HLILLIV HLILIV,I
MBMIM=25 MNBMIM=26

OnTumanbHasn o4yepeaHoCTb
BO3BeeHNsA 0ObeKToB
HLILLIV = T =25

Pucynok 3.9 Tlopdupuan pemenns 3agadu

Tabmuma 3.6 ®dopma 1 pacdeT MaTPUIl HA 3-M dTare PEHICHNS 3a1a9l

3akpernieHHas Putmsl mponieccoB 3akpernieHHas Putmsl mponieccos
CTpOKa A b B r CTpOKa A b B I
I 1 6 5 2 Il 3 4 7 3
2 131213 |4]8 11623418
a) 31413 ]4]7]3 0) 2 1313|452




| [4f2[a]7]3][1] | [4]2]6]5[3[1]

tap=1 tsB=6 ter=7 tap=3 tsg=4 ter=8
[IBMII=1+6+7+14=28 [IBMII=3+4+8+14=29
3akperieHHas PutmBbI ipoiieccoB 3akperuieHHas PutMmBbI iporieccoB
CTpOKa A b B r CTpOKa A b B r
Il 2 3 4 8 \Y 4 2 3 1
1 (6|23 |7]3 116 |3 |4]4]8
B) 3144|752 r) 2 |3 |4 |7 |73
4 12 |6 |5]3]|4 3146 |5]|]5]|2
tas=2  ts=3 ter=6 tas=4 tsp=2 ter=7
[IBMIT=2+3 + 6+ 14 =25 [IBMII=4+2+7+14=27

[Tocne moctpoenuss U pacuera 3Tux Marpul onpexaeisitor [IBMII u marpuny c
MUHHUMAJIbHBIM €0 3HaueHHeM (Tadmiuna 3.6 B) mpo0JKAIOT pa3BUBATh HA CIIEAYIOIIEM dTarle.

Jdran 4 — Ha ATOM 3Tane y Marpulbl ¢ MUHMMalbHbIM 3HaueHuem [IBMII nHa mecre
BTOPOW CTPOKU TOOYEPETHO 3aKPEIUIAIOT BCE OCTABIIMECS CTPOKU (OOBEKTHI) HMCXOIHOM
MaTpuubl (Tabn. 3.7). Jlanee muki pacdyera MOBTOPSIOT. BhIsIBIGHHBIE HA 3TOM IIAare pacuera
3nayennus [IBMII cpaBHHMBaOT He TONBKO MexAy coboil, Ho u ¢ [IBMII ocraBieHHBIX
pa3BuTHEeM BeTBed mnopdupuana. B nanpHeiiieM 3TOT mIar mOBTOPSIOT C MOCIEAOBATEIbHBIM
3aKperyieHueM OOBEKTOB Ha MECTe TPETheW, ueTBepTod U T.1. cTpok. Ha mpeamocnennem u
MOCIIEHEM [Iarax pacuera OnpeieistoT 001l Cpok cTpouTenseTsa Ty .

Tabnuma 3.7 ®opma u pacueT MaTpull Ha 4-M dTarne peuieHus 3a1a4u

Putmsl mponieccoB 3akperneHHbIe Putmbl nponieccos
3akpemnennsie | A b B r CTPOKH A b B r
CTPOKH
1 2 3 4 8 Il 2 3 4 8
I 1 6 5 2 1 3 4 / 3
a) 31412373 0) 1/6]2]3]5]2
412147 13]|1 41216531
tas=2  tsB=H ter=6 tas=2  tss=3 tr=>6
I[IBMIT=2+5+6+14 =27 I[IBMII=2+3+6+14=25
3aKkpernsieHHbIe Putmsl mpoieccoB
CTPOKH A b B I
1 2 3 4 8
A\ 4 2 3 1
B) 1/6]a]7]7]3
3114|6552

tag=3 tg=3 ter=7
IIBMII=3+3+7 +14 =27

Haubonee nepcnexktuBHO nocie 4-ro stana siisercst marpuna ¢ [IBMII = 25 (tabauna
3.7 6). [Ipu e€ pa3BUTHUM MOIYYUM €€ JABE MATPHUIIbI, Ul KOTOPBIX CIEIyeT HaXOIUTh yXkKe He
[IBMII, a o61uryto mpoAoKUTENHHOCTD (PYHKITMOHUPOBaHUSI TOTOKA Ty (Tabnuia 3.8).

Tabmuia 3.8 Matpuiisl onpeaeneHus 00IIe Mpoa0HKUTEIIBHOCTH MTOTOKA
a) 0)

\ OOBeKTHI \ Put™mel mpoueccos \ ] OO0BeKTHI ] Put™mbI mpoueccos




(3axBatkm) | A b B r (3axBatkm) | A b B I

1 2 3 4 8 1 2 3 4 8

1 3 4 7 3 I 3 4 7 3

I 1 6 5 2 v 4 2 3 1

v 4 2 3 1 | 1 6 5 2

tas=2 ts=3 tpr=6 tas=2 ts=3 ter=7
T=24+3+6+14=25 T=2+3+7+14=26

OxoHYATEJbHBIH BbLIBOJI: MaTpuIa, AMeroas MPOJIOJDKUTEITILHOCTh
¢ynkunonupoBanusi moroka T = 25, sBIAETCS ONTUMAIBHOM, T.. OYEPEAHOCTh BO3BEACHUS
oowsexToB 11, 11, I, IV mo3BosseT moaydynTh MUHUMAIBHO BO3MOXKHBIA CPOK CTPOMTENbCTBA. J{is

ONTHMAJFHOTO BapUAHTA OYEPETHOCTH BKIFOUCHUS OOBEKTOB B IMIOTOK CTPOST MOJIENb MTOTOKA B
dbopMe MHMKIOTpaMMBI C IeJb0 Oojee HarasagHoro (rpaduyueckoro) MpeACTaBICHUS
nojy4eHHoro pemierus (pucynok 3.10).
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Pucynok 3.10 Moaenb onTuManbHOIO BapHaHTa MOTOKA
(c MUHMMAaJIBHBIM CPOKOM CTPOUTENHCTBA)

IIpu OonbuioN pa3MepHOCTH 3ajadM, A7 OOJEerdeHus TPYAOEMKUX pPAacyeToB U HX
YCKOpEHUs, a TakkKe JUIsl TPOBEPKH PpYYHOrO pacyera, pPEKOMEHIYETCs HCIOJIb30BaHUE
nporpammbl  «IloTok», pa3zpaboranHoit Ha kadeape TOIC. IlomydeHHas mocie MaIIMHHOTO
pacuera pacrieyaTka NpujaraeTcsi K BbIIOJIHEHHON padoTe.

3.4 Pa3paGoTka Mo/Je/H CTPOUTEILCTBA KOHKPETHOI0 00bekTa B (hopMe MKJIOIrPaMMBbl.

[Ipu opraHu3zan TOTOYHOTO CTPOUTENHCTBA, KOTOpPOE Hambojee XapaKTepHO JUIs
BO3BEJCHUS KHIIBIX 3aHUI, MOJENb CTPOUTENhCTBA (KaJlICHIAPHBIA TUIAaH) NMPHOOPETAeT BH
nukiIorpamMmbel. [{ns €€ pa3paboTKu mporiecC BO3BEACHHS OOBEKTa pa30MBAIOT HA CTaIuud
POM3BOJICTBA paldoT:

| — HyeBOI UK,

Il — Bo3BesieHrEe (MOHTaX) OCHOBHBIX HECYIIMX 3JIEMEHTOB (KapKaca) 37aHus;

Il — mokpsITHE U KpOBEIbHBIE PAOOTHI;

IV — nocnemoHTaxHbIe PaOOTHI (TNIOTHUYHO-CTOJISIPHBIE, CIIEIUAIbHbIE, OTACIOYHBIE U T. I1.).

B mpenenax kaxaol ctaauu paOOThl TPYNIUPYIOTCS U JJS UX BBIMOJHEHUS CO3JAI0TCS
CHeMaIU3UpOBaHHbIe OpUrajbl (IOTOKM), MEPEXOIAIINE C 3aXBaTKU Ha 3aXBaTKy WM C 00bEKTa
Ha 00bekT. KonnuecTBo crenuanu3nupoBaHHBIX MOTOKOB, Kak MpaBuio, He npesbimaeTr 10-12, a
JUTSL HEOOMIBIINX 00OBEKTOB 6-8.



Kaxnplii 00beKT pa3duBaeTcs Ha TaXKH, yYaCTKH, 3aXBAaTKU U JEISHKH, KOTOPBIE MOTYT
HA3HAYAThCSl UHIUBUIYATBHO JUTS KOKIOH CTaauu paboT, HO MOTYT ObITh M CIUHBIMHU IS BCEX
cTaauii (T.e. OTHUMHU M TEMH K€ JUIsl BCETO 00BEKTA).

[TockoabKy OOIIHMIA CPOK CTPOMTEILCTBA OOBEKTA BO MHOIOM OINPEIENIAeT yCIeX
BEIMIONTHEHHST paboT |l cragmum, To B ee cocTraBe BBIACISIOT BEAYIIMHA CHEIUAIA3HPOBAHHBIN
MOTOK (Yallle BCEro KJIag0YHO-MOHTAXHBIH) M ONPEICIIAIOT €ro MPOJ0DKHTEIbHOCTh Ha 00BEKTE
no ¢opmyie (3.13) mist paboT, Ha KOTOPBIX MTPEOOIAIAIOT PYyUHbBIE ONICPAIUH.

=i (3.13)
N Nen®
rae Ri - TpymoeMKoCTb i-ro Buaa paboT, Yell.-IHH;
Ni - cocraB Opurajpl (CMEHHBIN) Ha I-M BUjIe padoT;
New - YHUCIIO CMEH PabOTHI B CYyTKaX, CM;
a=10-12 - ko3hdULHEHT MePEBHITOTHCHIS HOPM.

[1poA0IKUTENBHOCTD MEXaHH3UPOBAHHBIX PabOT ONPEICISIOT UCXOIs U3 00BEMOB PadoT
(Pi) ¥ CMCHHOI JKCILTyaTallHOHHON MPOM3BOAUTEILHOCTA CTPOUTENBHBIX MaiuH (/73.cm) 1o
dopmyie (3.14):

b (3.14)

imex — I ’
s.emMen®

t

HpOILOJDKI/ITCJH)HOCTI) BCE€X OCTAJIbHBIX CHCHHUAIM3UPOBAHHLIX ITOTOKOB IO BCEM CTaAWAM
pa60T IMPUHUMAKOT paBHOﬁ nin KpaTHOﬁ JJIUTCIIBHOCTU BEAYLICTO ITOTOKA. I/ICXOI[H U3 3TOIro
yCJ10BUs, OITPCACIIAOT COCTABbI 6p1/1ra11 BCCX CIICHHUATIM3UPOBAHHBIX ITOTOKOB:

_RC (3.15)
t
rie C=1,2,3, ... - KOO PUIIUEHT KPATHOCTH.

[lpu CTPOMTENBCTBE IKUIHIIHO-TPAKIAHCKUX OOBEKTOB OPraHU3yIOT paBHO- HJIH
KPaTHOPUTMHYHBIE  TOTOKH, a  [PH  BO3BEJACHHU  IMPOMBINUICHHBIX  OOBEKTOB,
XapaKTEPU3YIOIUXCS  Pa3HOPOJHOCTHIO  OOBEMHO-TUIAHUPOBOYHBIX U KOHCTPYKTHBHBIX
pelieHui, - HepuUTMUYHBbIC. [lo3TOMY, KpoMe ompeseicHus OOIeH MPOAODKUTEILHOCTH
CHEIUATM3UPOBAHHBIX TOTOKOB, TNPH CTPOMUTENBCTBE MPOMBIIUICHHBIX 31aHUN MPOU3BOMSAT
pacyeT 4aCTHBIX MX PUTMOB Ha OTJEIBHBIX y4acTKax (3axBaTKax):

Nl = y
sedten®

Ry
=Y (3.16)
Y Nn.a
i"fem
rae K. n R;; - COOTBETCTBEHHO PHUTM H TPYAOEMKOCTH BBIIIOJHEHUS i-ro

ij if .
CIIENUATU3UPOBAHHOTO MTOTOKA HA J-OM y4acTKe (3aXBaTKe).

[Tocne ycraHoBieHMsI cocTaBa Opurajy M CPOKOB BBINMOJHEHHS CIEHUATU3UPOBAHHBIX
MOTOKOB (OOIIMX M YacCTHBIX) MPOU3BOJAT MX YBSI3KY MEXIY COOOH C y4eTOM TEXHOJOTMH U
METO/IOB CTPOUTENIbCTBA, HEOOXOIMMBIX OPraHU3ALMOHHBIX U TEXHOJOTMYECKHX IEepEephIBOB,
TpeboBaHuil 0€30MacHOCTH TpyJa pabouMX W CXEeM MPOCTPAHCTBEHHOTO Pa3BUTHS MOTOKa. 1o
€CTh HEMOCPEJICTBEHHO pa3pabaThIBAlOT LIUKIOTPaMMYy CTPOMTEIbCTBA 00BEKTa, KOTOpast Oyaer
uMeTh (hopMy, TIOKa3aHHYIO Ha pucyHke 3.11.
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Pucynoxk 3.11 ®opma mozaenu CTpouTebCTBa 00BEKTA B BUIE IIMKIOTPAMMBI

BrIBOIBI:

IHNPAKTUYECKASA PABOTA Ne3
Tema: IlocTpoenue rpagpukoB NOTOKA U rPAPUKOB pecypcoB
Heab padoThbl: HAYYUTH CTYACHTOB MOCTPOEHUIO T'PpaHUKOB MOTOKA M IpapUKOB

pecypcoB
Xoxa padoTbi

1. Opranuszanus MOTOYHOI0 CTPOUTEIbCTBA 00 bEKTOB

1.1. B ocHOBY opraHu3aii MoTOYHOTO MPOU3BOJCTBA PA0OT JAOKHBI ObITh
MIOJIOKEHBI CIEAYIOIINE OCHOBHBIE PUHLUIIBL:

e oO0ecrevyeHre palMOHAIBHON OYepeHOCTH (TIOCIIEeI0BATEIbHOCTH) CTPO-
UTEIbCTBA OOBEKTOB € MHUHUMHU3ALMEN OpraHU3alMOHHBIX TMEPEPHIBOB MPHU
BBHITIOJIHEHUH PadoOT;

e oOecrieueHrne CTaOMILHOCTH TEXHOJIOTHH MMPOU3BOJICTBA PabOT;

® T[pPYNIUPOBKA  HAMEYaeMbIX K  CTPOMTENIbCTBY  OOBEKTOB IO
TEXHOJIOTMUECKUM MPU3HAKAM.

1.2. B mpouecce (opmupoBaHHs M pacueTa IMOTOKa YyCTaHABIUBAIOTCA



OYEpPEIHOCTh BO3BEACHUA 3JaHUM U COOPYKEHHMM; NPOJAOJLKUTEIBHOCTD
CTPOUTEIBCTBA OOBEKTOB U pAaCUETHBIE CPOKM BBOJA HUX B OKCIUTyaTalluIo;
IPOCTPAHCTBEHHBIE, TEXHOJIOTMYECKUE U BPEMEHHBIE ITAPAMETPhI TOTOKA.

@opMHUpOBaHUE KOMIUIEKCHOTO IOTOKAa HAYMHAETCS C YCTAHOBJIIECHUS
CTPYKTYpPbl MOTOYHOI'O CTPOUTEIBCTBA - PAIMOHAJIBLHOTO pacdjieHEHHs OO0BEMOB
BBINIOJIHAEMBIX pa0OT Ha NapayIeNbHO (PYHKIIMOHHPYIOIIME OOBEKTHBIE MOTOKH.
O6beMbI paboT KaXA0ro 0OBEKTHOTO MOTOKA Pa3IEsSIOT Ha CIeUaTN3UPOBAHHbIC
MOTOKM HA OCHOBAHUU MPHUHATHIX CIIOCOOOB MPOU3BOICTBA PAOOT, a TAKKE UCXOISA
U3 OCOOCHHOCTEH OOBEMHO-TNIAHUPOBOUHBIX U KOHCTPYKTHUBHBIX pEIICHHI
BO3BOJUMBIX 3IaHUN 51 COOpYKEHUH, HOPMaJIbHOU 3arpy3Ku
CHELMATU3UPOBAHHBIX WM KOMIUIEKCHBIX OpUraj, BBINOJHSIOMIMX 3THU MOTOKH,
PaBHOMEPHOCTHU HCIIOJIb30BAHUS PECYPCOB U PUTMHUYHOCTH IIPOU3BOJICTBA.

1.3. Ilpu pa3paboTke 00BEKTHOTO MOTOKa Bce BUAI CMP pekoMeHmyeTcs
pa30uBaTh Ha ClIELUATN3UPOBAHHBIE TOTOKU 10 YKPYITHEHHON HOMEHKJIATYpe:

1. MexaHu3upoBaHHbIE 3€MIIIHbIE Pa0OTHl MO YCTPOMCTBY KOTJIOBAHOB U
paboThI HYJIEBOTO LIMKJIA, B TOM YHKCJIE NOArOTOBKA MO/ MOJIbI;

2. MoHTa)xxHbI€ pabOThI HYJIEBOTO IMKIIA;

3. MonTax cOOpHOTO 3>KEJIe300€TOHHOTO KapKaca MW CTEHOBBIX MaHEJEH,
NEPErOopoOJIOK U TUIUT MOKPBITHS;

4. KpoBenbHbIe paOOTHI;

5. BHyTpeHHUE CaHUTapHO-TEXHUYECKUE U BEHTUIISIITUOHHBIE PAOOTHI;

6. BHyTpeHHUE 3JIEKTPOMOHTAKHBIE pA0OTHI;

7. 3amoHEHNE TPOEMOB U CTOJIIPHBIE paOOTHI;

8. YCTpOMCTBO MOJIOB;

9. Otnenounblie paboOTHI;

10. baroyctpoiicTBo.

B cocraBe crnenuanu3MpoBaHHBIX MOTOKOB BBIAEIAETCS OCHOBHOW MOTOK,
TEMIT  BBIIOJIHEHUS KOTOPOrO  OMNPENEIsieT TEeMIbl BBIMNOJHEHUS APYTrHX
CHELMATU3UPOBAHHBIX TOTOKOB. Eciu o0beM crenuanu3upoBaHHOTO TOTOKA
NPEBBIIIAET MPOU3BOACTBEHHYIO MOIIHOCTh Opurajabl, BBINOJHSIOMIEH €ro,
MOCJIETHUN pacujieHsieTCd Ha psii  MapaluieIbHbIX MOTOKOB, BBINOJIHIEMBIX
OTJENbHBIMU Opuranamu. B3aumnas yBsizka MeXIy coOOM Crienuann3upOBaHHBIX
MOTOKOB HCXOJUT U3 TEXHOJOTMYECKMX CXEeM TMpOU3BOJACTBa paboT -
MOCJIEA0BATEIBHOM, MTAPAIIIETBHO-TIOCIIECIOBATEIBHOM, CMEIIIAHHOM.

1.4. Onpenenenuie Tpy10€MKOCTH paboOT

B KypcoBOM MpoeKkTe peKOMEH]IyeTCsl MCIOJIb30BaTh CTOMMOCTHOM CHOCO0



U3MEPEHHs] MPOU3BOAUTEIBHOCTU Tpyaa. [lokazarenb CTOMMOCTHON BBIPAOOTKU
U3MEPSETCSI CMETHOM CTOMMOCTBHIO (ILICHOW CTPOUTENBHOW MPOAYKIIMH) OOBEMOB
CMP, BBITIOTHEHHBIX pa0OYUM B €TUHUITY BPEMEHHU.

3a OCHOBY IJIAHOBOW CTOMMOCTHOM BBIPAOOTKH MPUHUMAIOT HE (PAKTUUECKH
JOCTUTHYTYIO JTAaHHOW OpraHu3aieil B 0a3MCHOM Tojly, a CpeIHENPOrPECCUBHYIO
BBIPAOOTKY, KOTOpasi ONpPEAENSIETCSl KaK CPENHssl MO OJHOM TPETH OJHOPOIHBIX
OpraHu3alyi, JOCTUTIIUX JTyYIIUX Pe3yIbTaTOB.

Eciu B KypcoBOM TpOEKTE OTCYTCTBYET BO3MOXHOCTh YCTAHOBHTD
CPEIHENPOTPECCUBHYIO BBIPAOOTKY, MOCIHEAHSISI MOXET OBbIThb MPHUHSATA BBIIIE
cpenHel (mocTurHyToi B 6azucHoM roy) Ha 15-20%.

HJ'IaHOByIO BLIpa6OTKy OIIPCACIIIOT C YUYCTOM 00BEKTUBHBIX YCJ'IOBI/Iﬁ ACATCIIbHOCTH
CTPOUTEIILHBIX OpraHU3aIHii 1o popmyIie

Bui = Bup* K *K; ¥K,, (3.1)
rine Bup - cpeqnenporpeccuBHasi BBIpadOTKa (B KypCOBOM MPOEKTE PEKOMEHIYETCS
npuHuMath 1o npuil. 3); Ke - koadduuueHT crpykrypbl paboT, yYUTHIBAIOIINN
OTJIMYUE CTPYKTYPbI BBIIOJHEHHBIX pa0OT OT HOPMATUBHOI'O ATAJIOHA!

K:=Qo/ Q, (3.2)
rae Qo - HopMmatuBHas TpynoeMkocTh CMP croumocteio 1 MutH. p. (MpuHUMAaeTCS
110 HOPMaTUBHOMY JITAJIOHY CTPYKTYpHI paboT, mpui. 4), uen.-aH.; Q - pacuerHas
Tpynoemkoct CMP ctoumMocThio 1 MITH. p. IO TaHHOM OopraHu3anuu (B KypcoBOM
MPOEKTE OMpenensaeTcs: pacueTom), yen-aH.; Ky - koadduiment , yuutoiBaromun
TEXHUYECKUN YPOBEHb PA3BUTUSI CTPOUTEIIBHBIX OpraHu3anuil (IpUHUMAETCS B
KypcoBoM mpoekTe paBHbIM 1); Ky - KO3 puIneHT, KOppeKTUPYIONIUi pa3HHIly B
CMETHBIX II€HaX Ha MECTHbIE MaTepHUaJibl, YCTAHABIUBAETCA B 3aBUCUMOCTH OT
palioHa CTpOMTENBCTBA, 1 BopoHexckoi obmactu paseH 1,0.

[Ipu crouMocTHOM crioco0e OICHKU TPYAOBBIX 3aTPaT TPYAOSMKOCTH I-TO
CICMAIM3UPOBAHHOTO MTOTOKA HA J-OM OOBEKTE YCTaHABIMBACTCS 1O (hopMyIe
_Cyri

qij -100, (33)

i
rne Cj - cMeTHas CTOMMOCTh J-TO OOBEKTa, P.; Yi - CPCIHUIN YICIbHBIA BeC
CTOMMOCTH I-i pabOThI B O0IIIEH CMETHONH CTOMMOCTH J-TO 00bekTa (CM. mpuiL.3),

%; Buai - YpOBEHbB IJIAHOBOM BBIPAOOTKH, paccuuThiBacTcs mo Gopmyie (3.1).

2. MPOEKTUPOBAHHUE U PACYHET OBBEKTHOI'O ITIOTOKA

HpOCKTI/IpOBaHI/IC U pacyucT O0BEKTHOIO IIOTOKA MOT'yT OBITH OCYHICCTBJICHBI ABYMA

METOJIaMH: UCXO/Sl U3 YCTAaHOBJICHHBIX CPOKOB CTPOUTENHCTBA WM 110 3aJaHHOW (HOPMaTHUBHOM)



MOIMHOCTU CTPOUTCIILHOI'O MOAPA3ACICHU. B KYPCOBOM ITPOCKTC MPOCKTUPOBAHUC 00BEKTHOTO
IIOTOKA IIPOU3BOJUTCA 110 BaﬂaHHOﬁ IPpOAOJIKUTECIIBHOCTH.

2.1. [IpoexTnpoBanue 00BEKTHOTO IIOTOKA 1o 3a1aHHOMN
IPOJOJKATEIBHOCTH

[Ipu 3amaHHON NPOJOJKUTEIBHOCTH OOBEKTHOTO IMOTOKA PACCUUTHIBAIOT
IPOJOJKATEIPHOCTH ¥ HMHTEHCHUBHOCTH CHELUATU3UPOBAHHBIX IMOTOKOB  C
HOCJETYIOIUM T0AO0POM PALIMOHATIBHBIX COCTaBOB OpUra.

VY CI0BHYIO TPOJOIKUTEIBHOCTD CIEUAIIM3UPOBAHHOIO ITOTOKA HA KaXKIOM

00BEKTE PaCCUUTHIBAIOT 1O (hopmyrie

P — (4.1)

r7Ie M - yCIOBHASI TMPOJOKUTEIHHOCTD KaXI0TO CICIHATM3UPOBAHHOTO TIOTOKA,
npuHUMaeMas paBHOM OOIIeMy KOJUYECTBY OOBEKTOB B TMOTOKE; (ij -
TPYIOEMKOCTh pPaboT Ha 00bekTe, ompenensaioTcs no ¢opmyne (3.3); X Qi -
CyMMapHasi TPy I0€MKOCTb CITeIIHATU3UPOBAHHOTO TTOTOKA.

[Ipo10KUTENEHOCTh SKBUBAJIEHTHOTO CHEIUATM3UPOBAHHOTO IOTOKA Ha

00b-€KTE PACCUUTHIBAIOT MO (PopMyIie

To— ) t
t? =0—Z:°1” (4.2)

p+QY
rae To - 3a7aHHas MPOJIOJKUTEIBHOCTh 0OBEKTHOTO MOTOKA, KOTOPasi B KypCOBOM
MPOEKTE orpeaensercs no hopmyse
Ty =Tyn +9+Tﬂp,
TH a1~ HOPOAOJLKHUTCIBHOCTH HOATIOTOBUTCIBHOIO IICprUoAad, OIPCACIIACTCA Ha

ocHoBe CHull 3.01.03-85 «HopMbl nOpogoBKUTENBHOCTHY I OOBEKTa
MaKCHMaJIbHOH MPOJOIKUTENBHOCTH; Ty - HEpHOI  BbIIyCKa HPOAYKINUH,

IPUHUMAETCS PAaBHBIM HOPMAaTUBHOM IPOJOJDKUTEIBHOCTH Uil OCHOBHOIO
00BeKTa; 0 - MPOAOIKUTENHHOCTh MEPUOJIA PA3BEPTHIBAHUS BCEX OOBEKTOB (M3-3a

OTCYTCTBHUSI HOPMATUBOB IpUHUMAaETCs B mipeaenax /0% oT npoaoIKUTeIbHOCTH
CTPOUTEIBCTBA OCHOBHOTO OOBEKTA, BXOAAIIETO B OOBEKTHBIM IOTOK); Ztop .

CyMMa  TEXHOJOTMYCCKUX W  OPTaHMW3AIMOHHBIX  TEPEPBIBOB  MEKIY
CIEIMAIM3UPOBAaHHBIMH ITOTOKAMH, B KypCOBOM MPOEKTE MpUHUMAaETCs paBHOU 0,
2 QY - cymMMa yCIIOBHBIX OMEPEKEHUN CIEeNUATN3UPOBAHHBIX MMOTOKOB B KOHIIC
MOCJIEAHETO OOBEKTA:

T QY= ty"M- 3 eyt ™, (4.3)
rae 2toy™™ - cyMMapHOe yCIIOBHOE OKOHYaHHME MOCIIETHEr0 MOTOKA Ha TIOCIETHEM



00beKkTe; Itoy'™ - cymMMapHOE YCIOBHOE OKOHYAaHHE IIEPBOrO IIOTOKA Ha
MOCIICIHEM OOBEKTE.
dakTuveckas MPOJODKHTEILHOCTh CICIHATU3UPOBAHHOTO IIOTOKa Ha
JT000M 00BEKTE OmpeesieTcs o GpopMmyie
tij =ty *t. (4.4)
KonnuecTtBo ucronnureine B 6p1/1raz[e JJIL BBIITOJIHCHUA CIICHUAIM3UPOBAHHOI'O IIOTOKA
BBIUUCIISIETCS 110 hopMyIie
=3 qgij/Z tj, (4.5)
rae  tij - IpOIOIDKUTEILHOCTh |-TO CHEIHAIM3MPOBAHHOIO IIOTOKA Ha BCEX

00BeKTaX; X (ij - TPYAOEMKOCTh | -TO CICIHATU3UPOBAHHOTO MOTOKAa Ha BCEX
00BEKTax.
Ilocne Bcex pacuderoB (mynkta 4.1) mnpou3BOOUTCSA  yBSI3KA

CIICOUAJIM3BUPOBAHHBIX IIOTOKOB B OOBEKTHOM | OCYIICCTBJIAIOT pacdeT C€ro

BPCMCHHLIX ITapaMCTPOB C IIOMOIIBIO MATPULIbI CTPOUTCILHOI'O ITIOTOKA.

BriBonsr:

IIpakTnueckast padora Ne 4
Tema: BoinosiHeHHe KaJEHIAPHOIO0 IJIAHA
[lenr  paboThl: HAyYUTh CTYACHTOB COCTAaBJSATh  KaJCHJApHbIE  IJlaHA

CTPOUTEIBCTBA

Xox padoThi:

Kanennapuele miuaHbl (MX COCTaB, CTPYKTypa U CTENEHb JeTaIU3allM)
3aBUCAT OT TOIN0O B KAakOM COCTaB€ OPraHMU3aLMOHHO-TEXHOJIOTMYECKOU
JOKYMEHTalluu OHU pa3pabateiBatoTcsi. B cocraBe IIOC paszpabatsiBaetcs
KaJICHAApPHBIA IUIAaH CTPOMTENILCTBA U IOATOTOBUTEIBHOIO IIEpUOAA U
COCTaBJISICTCS] HA OCHOBAHUM TPYA03aTpar U3 CMETHBIX pacueroB. B cocrase IIIIP
pa3pabaThIBaeTCsl KaJlEHJApHbBIN IJIaH MPOU3BOACTBA padOT WM CETeBOU rpaduk,
KOTOPBIN IETAIBHO OTPAXKAECT PEAIBHYIO IIPOJLOKUTEIBHOCTD CTPOUTEIBCTBA.

Camoli pacmpocTpaHeHHON (OpMON KaJeHIapHOTO Tpaduka SBISETCS
ceTeBas MOJENb, KOTOpas MO3BOJSET B 0OoJjiee HarsiAHOM (opMme OTpas3uTh
MOPSIJIOK BBITIOJIHEHUS pa0OT CTPOUTEILHOTO 00BEKTA.



[Topsinok pa3pabOTKH KajJeHAAPHBIX MJIAHOB.

1. CocraBnenue ICPCHHA pa60T B TEXHOJOTMYECKOU IHOCJICAOBATCIbHOCTH HX
BBIITOJIHCHUA

2. Onpenenenre 00beMOB (110 pabOYUM YepTeKaM);

3. Beibop Meroma TPOM3BOACTBA C TMEpPEYHEM HEOOXOAMMBIX MAIIUH W
MEXaHU3MOB, pacueT HOPMATUBHOM TPYIOEMKOCTH U MAITUHOEMKOCTH;

3. Onpenenennie coctaBa OpUraj v 3B€HbEB, KOJTUYECTBO CMEH.

4. OmnpezaeneHue pacdyeTHOW MNPOJOJKUTEIBHOCTH OTJEIBHBIX BHUIOB PabOT U
BBISIBJICHUE UX BO3MOYKHOCTH COBMEIICHUS;

5. CpaBHEHHUE MOJIyYEHHON MPOJOKUTENBHOCTH O rpaUKy ¢ HOPMATUBHOM WU
JTVPEKTUBHOM; KOPPEKTUPOBKA.

Ha ocHOBe KajeHAapHOTO IUIaHa CTPOST rpauKd NOTPEOHOCTH B MaTepualiax U
TPYJOBBIX peECypcax.

IIpumep 3anmoTHeHHSsI KAJEHIAPHOTO ILUIAHA
I'pada 1 . HaumenoBanue padoT.

B oroit rtpade ykaspiBaeTcs TepeueHb paboOT MO BUAAM M TEpUoaM
(MOArOTOBUTEIBHBIM, OCHOBHOW MEpUOJA) B  CTPOrOM  TEXHOJIOTMYECKOU
MOCJIeI0OBAaTENbHOCTH. JlOMyCKAaeTCsl HEKOTOPBIE BHUBI padOT YKPYHHSTh, B 3TOM
cllydae IpOU3BOJUTENHN pabOT JOKHBI ObITh OMHAKOBBIMHU.

I'padpa 2,3 OObembl paboT. YKa3piBaloTCI 00BEMBI PadOT, TMOJICYUTAHHBIE IIO
pabouyuM yeprexam.

I'pada 4. 3arpatel Tpyaa. YKa3plBalOTCA 4YEJ.JH, COIMVIACHO HOPMAaTHUBHBIM
nokymentam ['DOCH, Toxke camoe B rpade 6 TOIBKO Mall.CM JJisi MaIluH U
MEXaHU3MOB.

I'pada 5. Tpebyembie mamrHbl. BeIOUparoT B iBa dTana: CHavaja BEIOMPAOTCS Ha
OCHOBE  TEXHUYECKHMX  MapaMeTpoB  (Hampumep,  TIiyOMHA  KOMaHWS,
Ipy30M0bEMHOCTH, €MKOCTH KOBIIA W T.[d.), @ MOTOM IO 3KOHOMHYECKOMY
CPaBHEHUIO (C MUHUMAJILHBIMU 3aTpaTamu).



I'pada 6. KomnuectBo mammH. B 3aBUCHMOCTH OT 00BEMOB M CPOKOB BBITTOJTHEHUS
paboT BHIOMPAIOT KOJTUYECTBO HEOOXOIUMOU TEXHUKHU.

I'pada 7. [IponomxurensHOCTh  palboT. PaccuutbiBator CHauasa
IPOIOJDKUTEIFHOCTh MEXaHH3UPOBAHHBIX Pa0dOT 1o (hopMyJie IPUBEICHHON HITKE,
a MOTOM yXe pa0oT, BHIMOJHAEMBIX BPYYHYIO.

T . .=N,.,/(n*4*a)

Mex T T

T
T T T

rae - IOTpeOHOE KOJIMYECTBO MaII-CM;

NM — KoJinuecTBO MauH (rpada 6.);

A — xonuecTBO cMeH paboThl B CyTKH (rpada 8.);

o — KO3 PHUIMCHT MEPEBBITOJIHEHUS HOPM BhIpaboTKH (B mpeaenax 1,05-1,25).

ITponomKUTENPHOCTD PabOT BBIMOIHAEMBIX BPY4YHYIO Tp, (IIH.) OIIpenensatoT myTeM
nenenust Q, (4en. TH) Ha KOJIMYECTBO pabodux Ny, KOJINYECTBO CMEH A (0OBIYHO

paBHO 1) m Ko3dduieHTa TepeBbINoNHEHUs 0 (KoyuebneTcss B auamazone 1,05-
1,25).

T,=0,/(n,*A*a)

I'papa 8. Uucno cMeH OOBIYHO MPUHUMAIOT PaBHOM 2 - JUIsI MEXaHU3UPOBAHHBIX
pabort, 1 — 1y pydHbIX paborT.

I'pada 9. Yucnennocts pabounx B cMeHy. OnpenensieTcss KOHKPETHO MO0 COCTaBy
opurazsl (rpada 10).

I'pada 11. I'paduueckass yacts. PaboOTHl BBITIONHSAEMBIE B OJHY CMEHY OOBIYHO
0003HavYal0TCs OJHOW JIMHUEW, 2 CMEHBl — JABYMs MapauienbHbiMU. Ham aumu
(TMHUSMH) YKa3bIBA€TCS KOJIMYECTBO pab0ounx (MAIIMHUCTOB) U KOJIMYECTBO CMEH
(manpumep 2 x 1).

3areM CpaBHMBAIOT HOPMATHBHBIA WU JUPEKTHBHBIA CPOK C MOCTPOCHHBIM Ha
rpaduke. I'maBHOE yciaoBHe 4TOOBI (PAKTHUECKHI CPOK MO KaJICHIAPHOMY IJIaHY
COBMAJajl ¢ AUPEKTUBHBIM HJIM HOPMATHUBHBIM CPOKOM WJIH TIOTI/1al B PAMKH.



UToOBI OLICHUTHh KAJICHAAPHBIM TUTAH 1O TMOTPEOJICHUIO TPYIOBBIX PECYypCOB
CTPOAT rpaduK ABMKEHUS paboyuX KaJapoB MOJ rpauKoM B BHJIE DMIOPHI, I€ B
Kbl MPOMEKYTOK BPEMEHM CYMMHUPYETCS KOJMYECTBO pabOUYMX, YKa3aHHOE
Ha/Jl TUHUSIMH TPaQHUKOB padoT.

Kamenmapaplii 11aH  OIEHWMBAEeTCS MO  KOXGOUIMEHTY HEPaBHOMEPHOCTH
newkenus padounx Kp=Nmaxc/Ncp, rae NMakc — MakcMMajabHOE KOJMYECTBO
pabounx, Ncp — cpemHee Koaum4aecTBo pabouux;

Ecnu Kp He npesbimaer 1,5, To KaJIEeHIApHBIN IJ1aH yIOBJIETBOPHUTEIIEH.

Bpems Bo3zefieHun B pabosmx AHRX
N0 BO3BELEHWMIO 123141516718 [9 10111112 (13|14]15/16]17118}19|20121 2223 |24]25|26|27}28(29130| 311 32| 33)34 | 35]36 37| 38| 39)40

gmmauaw #
Bhiemka aemnu. '
Tpakiben ana QyHaa-

EaamiilE

YueToiit cnoi + Beroru-
posasme ByHaamenTa

lrwTa ocHoBakA |61 2}

IIpakTnueckas padora Ne 5
Tema: BoinmojiHeHHE CEeTEBOro IJjaHa

Leab padoThl: HAYYUTH CTYACHTOB BBINOIHITH CETEBbIE IPAPUKU

Xox padoThI:

[Toctpoenue cereBoro rpaduka 3aKIr0O4aeTcs B MPABUIBHOM COCAMHEHUU MEXIY
co00i1 paboT-CTPENIOK C MOMOIIBI0 COOBITUH-KPYKKOB. [Ipr 3TOM mHpaBUIBLHOCTH
COEIMHEHUS CTpPEJIOK 3aKJII0YaEeTCs B CJIETYIOILIEM.
- KaxJas pabora B ceTeBOM IpaduKe JOJDKHA BBIXOJIUTH M3 COOBITHSI, KOTOPOE
03HaYaeT OKOHYaHHE BCeX paboT, pe3yabTaT KOTOPHIX HEOOXOAUM JJIs €€ HaJasa.
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- coObITHE, O3HAYAIOIEe HAYAJIO OINpeNeTeHHON paboThl HE JOJKHO BKIIOYAThH B
ce0s pe3ynbTarhl paboT, 3aBEpILICHUE KOTOPBIX HE TpedyeTcs Ui Hadana 3TOH
paboThI.

I'paduk cTpouTCs cieBa HANpaBo, U KaXJI0€ COOBITHE C OOJBIIUM MOPSIKOBBIM
HOMEpPOM JIOJDKHO OBITh PAacmojoXeHo TmpaBee mpenpiaymero. CTpenku,
uzoOpaxarore  pabOThl,  JOJDKHBI  pacrmojaratbCsi  CjeBa  HaIpaBo.
[TocTpoenue rpaduka HauMHAETCS C M300pakeHHs padoOT, HE TPeOyHOLMX s
CBOETO Hayalla pPe3yJbTaTOB BBIMOJHEHUS APYrux padbor. Takue pabOThl MOKHO
Ha3BaTbh UCXOOHbIMU, TaK KaK BCE OCTaJlbHblE pabOThl KOMIUIEKCAa OyAyT
BBIMIOJHATBCSL TOJBKO IOCJHE HMX IIOJHOTO BBINOJHEHUS. B 3aBHCHUMOCTH OT
CHEelM(PUKYU [IAHUPYEMOT'O KOMIUIEKCA, UICXOJAHBIX padOT MOXKET OBITh HECKOJIBKO,
a MOXET OBITh TOJBKO OJHA. [Ipu pa3MelieHHH HUCXOAHBIX pabOT HEOOXOAMMO
YUHUTBIBATh, YTO HA CETEBOM TIpaduke, JOJKHO ObITh TOJIBKO OAHO HCXOAHOE

COOBITHE.
Ha puc.2 npeacrasieHbl IIPUMEPBI IIOCTPOEHHUS Havaja CETEBOT0
rpaduka: puc.2 (A) — s BapuaHTa € OJHOM HCXOJIHOM paboroit (pabota

a), puc.2 (b) — nns BapuanTa ¢ TpeMst UCXOAHBIMU paboTamu (a,0,B).

a) MCIOAHEIR AaHHBIE: 5) MCIOAHBIE AaHHBIE:

ObBo3zHaueHue | NpeawecTeyo OBo3HaueHue | MpealecTeyD

paboTel wue paboTel paboTel wue paboTel

a a

m (I [= |m |y

O NI =T R [ s
o |w (o |w w

Puc. 2. IIlpuMep nmocTpoeHus Hayajia ceTeBoro rpaguka

B mpormecce nanpHEHIIEro MOCTPOCHUS CETEeBOro Tpaduka HEOOXOIUMO
MPUICPKUBATHCS CICAYIOIMIMX MPaBUII.

Ecnu pabota «r» 0mKHA BBIOJMHITHCS TOJIBKO ITOCIIE BBIMTOJHEHUS PaOOTHI «ay,
TO Ha Tpaduke 3T0 M300pakaeTcs B BHIE MOCIEIOBATEIBHON HEMOYKH padboT M
cooObITHii (pHc. 3).

Puc. 3. M300paxeHue moc/jie10BaTeIbHO BBINOJHAEMbIX Pad0T



Ecnu st BeimonHeHus: paboT «I» U «e» HeoOXOauM pe3yibTaT OJHOW U TOM ke
paboThI, HATTPUMED «BY», TO TPA(UK JOJKEH UMETh CICIYIONIHUN BUI (pHC. 4).

Puc. 4. U300paxkeHue padboT BbINOJIHSIEMbIX MOCJI€ OHOI U TOM Ke padoThl
Ecnu 1 BBINOJTHEHUS OJHOW MM HECKOJBKMX padoOT (HAmpuMep — «e»)
HEOOXOJUM pe3yNnbTaT ABYX HJIM HECKOJBKHX PadOT (HAmpuUMep «B» U «I»), TO
rpaduk OyaeT uMeTh cienyronuii Bus (puc. 5).

Puc. 5. U300pa:keHue padoThl BHINOJHAEMOM MMOCJIE HECKOJIbKUX PadoT

Ecnu TUTSI BBITIOJIHEHUS OJTHOM WIH HECKOJBKHUX pabor
(HammpuMep «2»HU «e») HeOOXOUM Pe3yJIbTaT JIMIIb HEKOTOPOH YacTH JApYrom
paboThI (HapUMep «a@»), TO 3Ta paboTa pa3dMBaeTCS Ha YaCTH TaKUM 00pa3oM
yToOBl TIEpBas €€ YacTh (Hampumep, «al») BBIONHSAIACHL JIO0 TOJYYCHUS
pe3ysibraTta, HEOOXOAMMOIO JUIs Hadyajga IepBOil paboThl («2»),a BTOpas M
nocnexyromme vactd  («al», «a3»u  T.J. —  OCTaBIIascs  4YacThb
paboThI «@»),BBIMIONHSJIMCH  MapaJUIeIbHO €O  BTOpod  pabotoit  («e») U
HOCIEAYIOMUME (pHC. 6).
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Puc. 6. M300pakenue padoT BHINOJHAEMbIX MOC/TE YACTUYHOTO BbINOJIHEHUS
padoThI

JIBa cocemHuXx COOBITHUSI MOTYT OOBEIUHATHCS JIMIIb OJHOW paboro. Jls
M300paKeHUsI TapauIeNIbHBIX pa0OT BBOASITCA MPOMEXKYTOYHOE COOBITHE U
¢dukTuBHas padora (puc. 7).



HENpPaBHALHO: B NPaBUALHO:
B ™ - .
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Puc. 7. U300pakenune padoT MMEOIIUX OJJHO HAYAJIbHOE U KOHEYHOE COObITHE
Ecnu BeinosHeHne Kakoi-n0o paboThl (HampUMep, «€») BO3MOKHO TOJIBKO TOCIIe
NOJIy4EHUs] COBOKYIIHOTO  pe3yjbTaTa [JBYX WM OoJjiee  mapajuiesIbHO
BBINIOJIHAEMBIX PAa0OT (HAMpUMEp, «B» H «I»), a BBIIOJHEHUE APYrol padOThbI
(Hanpumep, «I») — TMOCJIE TMOJY4YEHHUs pPe3yJbTara TOJBKO OJHOW U3 HUX
(Hanpumep, «B»), TO B CETEBOM Tpaduke HEOOXOJIMMO BBECTH JIOMOJHUTEIHHOE
COOBITHE U (PUKTHUBHYIO paboTy (puc. 8).

HEMNPABEHNEHO: npaBHNBHO:

®
=f

Puc. 8. Ucnosb3oBanne GUKTUBHOM padoOThI

B cetu He TOIKHO OBITh «MYyRUK06», T.€. IPOMEKYTOUHBIX COOBITUH, U3 KOTOPBIX
HE BBIXOJHWT HU oJHA paboTa (Hampumep, coObitue No7 Ha puc. 9). Taxxke He
JOJKHO  OBITb «X60CHM06», T.€. TPOMEXYTOUHBIX COOBITUH, KOTOpPBIM HE
NPEIIECTBYET XOTs Obl 0JJHa padoTa (Hampumep, coobiTne No2 puc. 9).

r

Puc. 9. «XBOCTBI» U «TYIIMKW» HA CeTEBOM rpaduxe

8. B cerm He JODKHO OBITh 3aMKHYTBIX KOHTYPOB, COCTOSIIUX U3
B3aMMOCBSI3aHHBIX PA0OT, CO3MAMOIIMX 3aMKHYTYIO IIenb (Hampumep, Iernoyvka
pabot «1», «r» Hapuc. 10 (A)). JlanHas cuTyalusi CKOpee BCEro CBUIACTEIHCTBYET
00 ommOKe MpU COCTABJICHUH TIEPEUHS padOT U OMPECICHUH UX B3aUMOCBs3el. B
TaKOM Cllydae HEOOXOJMMO IMPOAHAIM3UPOBATh WCXOJHBIE JaHHBIE W B
3aBUCUMOCTH OT CJEJIAHHBIX MO0 UTOraM aHajii3a BBIBOJOB, JIMOO MEpeHanpaBUTh



paboTy CO3MAIONIYIO UK B Apyroe coObITHE (eciau paboTaM, HAYMHAIOIIUMCS B
TOM COOBITHM TpeOyeTcsl ee pe3yJbTaT, WM €ClId OHA SIBJISETCA YacThiO OOIIETO
pe3ynbTaTa), TM00 COBCEM HCKIIIOUHUTH €€ M3 KOMILIEKCa (€CIu BBISBICHO, YTO €€
pesyabrar He Tpedyercs). Ha pue. 10 (b) npeacraBineHa cuTyaius Korja
paboTa «I» ABJISIETCS YaCThIO OOLIETr0O pe3yJibTara.

McxogHble gaHHbIe:

A} ObosHadeH | MNpegwecTeyo
we paboTtel | wwe paboTel

a —

ZlE(m [T |= (m [
o

Puc. 10 (A). Ilpumep nukia Ha ceTeBOM rpaduke

HMcxogHele QaHHEIE:
B)

OBo3Ha4YeH | MpegwecTeyH
we paboTel | wue paboTel
a -

3] -
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Puc. 10 (b). YcTrpaHeHue nMK/Ia HA ceTeBOM rpauxe

Kaxnas paboTta B ceTeBOM rpaduke JOIKHA OMPEEISIThCS OJHO3HAYHO, TOJIHKO
el mpucymield mapod COOBITUH — HE JOJDKHO OBITh COOBITUH C OJMHAKOBBIMH
HoMepamu. /[l TpaBUIIBHON HyMeEpaluu COOBITHN TOCTYMAIOT CIIETYIOITUM
oOpa3oM: HyMepauusi COOBITUI HAYMHAETCS C HCXOIHOTO COOBITHS, KOTOPOMY
naetcst Homep 0. M3 ucxonHoro coobitus (0) BHIYEPKUBAIOT BCE UCXOJSALIUE U3
HEro padoThl, HA OCTABIICHCS CETH BHOBb HAXOJAT COOBITHE, B KOTOPOE HE BXOJIUT
HU OJiHA paboTa. IToMy COOBITHIO AaeTcsi HoMep 1. 3aTeM BBIUEPKUBAIOT padOTHI,
BBIXOISIITNE U3 COOBITHS 1, 1 BHOBH HAXOJISAT HA OCTABIIEHCS YaCTU CETH COOBITHE,
B KOTOpPO€ HE BXOJIUT HU OAHa paboTa, €My MPUCBAMBAETCS HOMEp 2, W TaK



npoAOoDKaeTCs 0 3aBepuaroniero cooObitus. I[lpumep Hymepamuum CeTeBOTro
rpaduka nokaszaH Ha puc. 11.

Puc. 11. Ilopsaaok Hymepanum ceTeBoro rpagpuka

Ha rpaduke He A0MKHO OBITh (UKTUBHBIX pPAOOT, KOTOpBIE AYOJIHUPYIOT
uHdopmaruio apyrux pador. Hanpumep, pabora, coenunsronias coobitust No5 u 6
Ha puc. 12 (A) nyOnupyer paboTy «wk», pabora, coenunstomnas coObtust Ne2 u 4
TyonupyeT padboTy, COeUHSIONIYI0 cOObITHs No2 u 3.

A) HenpasunbHoe nocTpoeHue rpadumra: B) npaemnbHoe noctpoexue rpaduka:

Puc. 12. HenmpaBwibHOe UCII0JIb30BaHHE (PUKTUBHBIX PaboT

dopma rpaduka 1omKkHA OBITH IPOCTOM, O€3 JTUITHUX MepeceUYeHU. BOoIbITUHCTBO
paboT ciemayeT mM3o00pakaTh TOPU3OHTAIBHBIMU JUHUSAMH. Yarie Bcero rpaduku
CTPOSIT OT HCXOTHOTO COOBITHS K 3aBEPIIAIOIICMY.

CHauana ceteBoil rpaK CTpOSIT B YEPHOBOM BapUaHTE, IPU 3TOM TJIABHOE — HE
BHEIIHUA BHJ CETH, a JIOTWYECKas MOCIEA0BATEIbHOCTh BBIMOJIHEHHUS PadoT.



3areM MpOBOAMTCS TpauuecKkoe YHMOpPSJOUYEHUE CETU IS YMEHbBIIECHUS YHCia
B3aMMHO IIE€PECEKAIOIIUXCS padoT.

OnucanHas BBIIE METOJHWKA TOCTPOCHHUS CETEBBIX TpadWKOB 001amaeT psAaoM
HEJIOCTaTKOB:

o Jlo moctpoenusi rpaduka AOCTATOYHO CJIOKHO BBIABUTH OIIMOKHA B MCXOJHBIX
JAHHBIX.

o OTCYTCTBYIOT YeTKHE KpUTEpUu (OPMYIUPOBKH COOBITUH, U HE BCEr/a SIBHOU
ABIIIETCS HEOOXOAMMOCTh BBEICHUSI (PUKTUBHBIX PalOT.

o Jlo mocTpoeHusi ceTeBoro rpauka HEBO3MOXKHO OIPENEIUTh, CKOJIBKO B HEM
OyzaeT coObITUI U PUKTUBHBIX pabOT. DTO €IaeT HEBO3MOXHBIM Ha HayaJIbHBIX
ATanax onpeAesuTh pa3Mephl rpaduka.

o Ilpu mepBOHa4YanbHOM NPOPUCOBKE CTPENOK CIOKHO ONPENEIIUTh, Kyla HX
Jy4Ille HAPABUTh U KaKylO JJIMHY OHU JOJKHBI UMETh.

o Ilponeccel GOpMyIMPOBKM U HyMepaluu COOBITUHA B 3HAYUTEIBHON CTENEHU
HOCSIT CyOBEKTHUBHBIN XapaKTep.

o @opmainm3anysg ONMCAHHBIX BBIIIE IPOLEAYP IPEACTABIIACT OIPEACICHHBIC
TPYAHOCTH, YTO 3HAUUTEIBHO YCIOXKHSAET pa3paboTKy aJeKBAaTHBIX aJITOPUTMOB
OCTPOCHHMS TpaduKkoB ¢ momoibio DBM.

o Ilpy nIaHUPOBAHMHM KOMIUIEKCOB C  OOJIBIIMM  KOJUYECTBOM  padoT
CTPOUTEIBCTBO CETEBBIX TIPaQUKOB B PYYHOM pEKUME MPAKTUUYECKU
HEBO3MOXHO.

Hamu npensiaraercst 60jee CUCTEMHBIN MOJIXO0/ K TOCTPOCHUIO CETEBBIX IPadUKOB,
B 3HAUWTEJILHOM CTEIEHU YCTPAaHSAIOIIUN yKa3aHHble Henoctatku. [Ipemnaraemas
METOJIMKA COCTOUT U3 4-X DTAIOB.

IIpakTuyeckas pabora Ne 6

Tema: BoinosiHeHHe CTPOUTEIBLHOI0 N'€HEPATBLHOIO IJIAHA
Heap padoThl: HAYYUTh CTYACHTOB BBINOJHATH CTPOUTENIbHBIN T€HEPAIbHBIN
TJ1aH
Xoxa padoTbl
1. PazpaboTka cTpOMIreHIIaHA



OcnoBoit cocraBnenust CI'TI sBnsiercss nenecooOpas3Hasi parloHaIbHOCTh
pacToJOXKEHUSI ~ DJIEMEHTOB  CTPOUTEIBHOTO  XO3SICTBA, TMPU  KOTOPOM
o0ecrieunBaeTcs:

- MUHUMaJbHas MPOTXKEHHOCTh BPEMEHHBIX CeTel KOMMYHUKAIIHA;

- MUHUMAaJIbHOCTh 00BbEMa CTPOUTEIBCTBA BPEMEHHBIX COOPYKEHUI;

- MakCHMaJIbHO BO3MOXHOE€ HCIOJIb30BaHUE B IEPHOJ CTPOUTEIHCTBA
MMEIOLIMXCS Ha CTPOUTENBHON

IUIOIIAJIKE U CHOCUMBIX 3/IJaHUI B KAUECTBE BPEMEHHBIX COOPYKEHUI;

- o0ecrieueHre CcoOJIIOJCHUS TPEOOBAaHUM TEXHUKU O€30MacHOCTH
MPOTUBOTIOXKAPHBIX HOPM NP Pa3MEIICHNE BPEMEHHBIX COOPY>KEHUH;

- y100CTBO AKCIUTyaTal[il BPEMEHHBIX COOPYKEHUI;

- MUHHMAaJIbHOE KOJMYECTBO HEOOXOAMMBIX MEPErpy30K W IMepeMenieHui
CTPOUTEIBHBIX TPY30B;

- paloHaIbHasl B3aUMOYBSA3Ka ACCAKUPO- U TPY30IIOTOKOB;

- MakCMMaJbHOE WCIIOJIb30BAHWE WHBEHTAPHBIX U  MEPEIBUKHBIX

BPEMEHHBIX 3JaHUN U COOPYKECHUMU.

1.1 Pa3memieHne MOHTAKHBIX KPAHOB M NMOIbEMHUKOB

JInst MOHTa)xa >KUIBIX 30aHUMM npuHuMaeMm OameHHbIM kpaH Kb-160.2 ¢
TEXHUYECKUMHU XapaKTEPUCTUKAMU:

- MAaKCUMAaJIbHBIN BBUIET CTPENBI — 25 M;

- MUHUMAJIBHBIN BBUIET CTPEIbI — 18 M;

- paauyc MOBOPOTHOM TuIaTGopMbl KpaHa — 3,8 M;

- 0aza kpaHa — 6 Mm;

- IUPUHA KOJIEH — 6M;

- MaKCUMaJbHas Ipy30N0AbEMHOCTD — 5,5 T.

[TonoxeHue noabeMHUKOB (PUKCUPYETCST OTOOpaKEHUEM UX rabapuToB, 30H

pa60TBI u HYTGI‘/JI moanc3Jga K HHM. HOI[T:GMHI/IKI/I YCTAaHABJIIMBAIOTCA IIPH BBICOTC



3naHuil Oonee 6 3Taxkel M3 pacyera OJMH MOABEMHUK Ha 2-3 CEKIMU KUIIOTO

3JaHUA.

1.1.1 TlomepeyHnasi NpUBSA3KAa NMOAKPAHOBBIX NMyTeil O0ALLIEHHOI0 KpaHAa
(cxema u pacuernl)

[Ipu nonepeyHol MPUBSI3KE YCTAHABINBAETCS:

- TI0JIOKEHUE OCEH MTOJAKPAHOBBIX IIyTEM.

- PaCCTOAHUC OT KpaHa I0 (bacazla 3JaHuA
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Puc.1 Cxema nonepe4yHoi NpuUBsA3KU MOJKPAHOBBIX MyTEH

hs — BBICOTa OaIaCTHOW MPU3MbI MPUHUMAETCS C y4ETOM MapKu KpaHa,
re0JIOTMA MECTHOCTH M MPUHATOTO BUJIa PEIbCOBBIX MYTEH.

he = 0,12M - pu YCIIOBUU MPUMEHEHHMS JIJIsl BEPXHETO CTPOCHUS PEILCOBBIX
nyTel >Kene300€TOHHBIX O0ajoK, MNpU 3€MIISTHOM TMOJOTHE, CIOXEHHOM W3
CYTJIMHUCTOTO TPYHTa, U IPUMEHEHUS AJid Oaniacta nieOHs.

| = 0,8M —1MHA 1ITIATEL.

Jlnst mebHss u rpaBus 1: M xoadduimeHnt ecrectBeHHoro otkoca 1:1,5.
CrnenoBaTenbHO, PACCTOSTHUE OT OCHOBAHUS OTKOCA JI0 HIDKHETO Kpas OaJlsTaCTHOM

npu3mel lg =0,12-1,5= 0,18m.



1. Pacy€t paccTosiHUS OT CTPOSIIErocs 3AaHUs 10 OCH MOAKPAHOBBIX MyTEH

C Y4€TOM 0€30MacHOr0 PacCTOSIHUA 10 OATACTHON MPU3MBI.
1 1
Bl == Eﬁeal + Eﬁ + 0,2 +E ’ Eu.m + E' HﬁKpl

l6es1 — MUHUMANIBHO JOIMyCTUMOE OE30IacCHOE PACCTOSHHE OT OaJUTaCTHOM
PU3MBI 10 TabapuTa cTpoeHus, npuHuMaeM 0,7M.
0,2 — MUHUMAaJILHO JIOMYCTUMOE PAcCTOSHUE OT KOHIIA IIHalibl 10 OTKOCa

OaJIIaCTHOM MPU3MBI,M.
1 1
B,;=07+0,18+0,2+ 3 {],8—|—§ - 0,6 = 4,48m

2. Pacuér paccTosiHuS OT CTPOSLIETOCS 3JaHUs 10 OCU MOJKPAHOBBIX IIyTEH
c yuyéTtom 0€30MacHOr0 pacCTOSHUSA [0 BBICTYMAIOIIEH 4YacTU MOBOPOTHOM

1aTGhOpPMbI

BE = EEEEE + RFIDEI.FL-‘.[

l6es2 — MUHUMAJIBHO JOMYCTUMOE 0€3011aCHOE PACCTOSHUE OT BBICTYIAOIICH
4acTH KpaHa JI0 rabaputa cTpoeHusi, mpuaumaem 0,7m.

B, = 0,7 + 3,8 = 4,5Mm

B, = B4, noaromy npuaumaem B=5 m.

1.1.2 IIpoxosbHasi MpUBA3KA MOAKPAHOBBIX NMyTell 0ALIEHHOI0 KpaHa
(cxema u pacyersbl)

[Ipu npo10IBHON NPUBSI3KE KPAHOB YCTAHABIMBAKOTCS:

-KpaliHUE CTOSIHKU;

-IJIMHA (A OTPAXK]ICHHE) IMYyTEH;

-MECTa TYHNUKOB M KOHTp rpy3a.
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Puc. 2 Cxema npo1016HOI TPUBA3KU MOJIKPAHOBBIX ITyTEH

Onpez[eneHHe KpaﬁHHX CTOJAHOK C YYCTOM MOHTa)>Xa MAKCHMAJIBHO H
MHUHUMAJIBHO YAAJICHHBIX 3JICMCHTOB.
52 + x* =18°
X =+/(18* —=5%) =17,29m

I =2-X=2-17,29 =34,58u

Kp.cm.

JInMHa MOAKPAHOBBIX MMYTEM:

IDPHE—'HT — IKE}.E’T. + 2 " LT + 2 " LTY[‘I + Hﬁ.[{p.’ FI[C

I

lip.cr.- PACCTOSIHME MEXTy KPAaiHUMH CTOSHKaMHU KpaHa, OIpeenseMoe To

CXeMe, M;
L, - BelMurHA TOPMO3HOTO MyTH KpaHa, IpuHUMaeMas He MmeHee 1,5M;
Liyn. - paccTosiHHE OT KOHILIA peiIbca 10 TYIUKOB, paBHOE 0,5M;
| e = 34,58 +2-1,5+2-0,5+6 = 44,58
PaccunThiBaeM HE0OXOAUMOE KOJIMYECTBO 3BEHBEB IOJAKPAHOBBLIX IyTel

NpU YCJIOBUH, YTO JJTMHA MOy3BeHA lys= 6,25 M.

|7 4458
| 6,25

opuenm
n P —

71

nl 36



[Ipuarmaem 8 moONy3BEHBEB, MPU 3TOM (haKTHUECKas JJIMHA MOAKPAHOBBIX

IIyTEN COCTABIISCT:
127 — 8.6,25=50m
IIpuHMMaeM JUIMHY OAKPAHOBOTO IyTH SOM.

KoppekTupoBka TOpMO3HOTO My TH:

|- l,,—1,-21,,-H, 50-3458-2.15-6
mopm 2 - 2

=3,21lu

1.1.3 OnpeneJieHne oMacHbIX 30H KPpaHa (cxeMa M pac4erhbl)

[Ipn pa3MmelieHud CTPOUTEIBHOIO KpaHa YCTAHABIMBAEM OMNACHBIE IS
JOJEH 30HBI, B MPEAENax KOTOPBIX MOCTOSHHO IEHCTBYIOT WJIM MOTEHIIMAIBHO
MOTYT JEHCTBOBATh OMACHbIE MPOU3BOICTBEHHBIE (PAKTOPBHI.

B umensx co3maHus  ycioBHM  0€30MAacCHOTO  MPOU3BOJICTBA  PadoT,
JNEHCTBYIOLIME HOPMATHUBBI IIPEAYCMATPUBAIOT PA3JINYHBIE 30HBIL:

- MOHTaXHas 30Ha;

- pabouas 30Ha KpaHa,

- 30HA [IepEMELIEHUS TPY3a;

- 30HA pacCEeUBaHUs I'Py3a;

- OTIacHas 30Ha pabOThI KPaHa;

- OIIaCHAas 30Ha MOJAKPAHOBBIX MYTEH.

MoHnTaxHas 30Ha

MOHTaXHOM 30HOW HA3bIBAKOT MPOCTPAHCTBO, TIJI€ BO3MOXKHO II1aJICHUE
rpy3a mpu ycTaHOBKE W 3akperieHun dneMenToB. Cormacao CHull 12-03-99, sta
30HA SABJISIETCA NMOTEHUMAIBHO omnmacHOM. OHa paBHA KOHTYpY 3J4aHus IUIoC 10M,
TaKk Kak BbICOTa 3AaHus 52Mm. Ha cTpoiiredruiane 300y 0003HauaeM MyHKTUPHOU
JMHUEHN, @ HA MECTHOCTH — XOPOILIO BUJUMBIMU MpeIyIpeIuTeIbHBIMU 3HakamMu. B
3TOW 30HE MOXXHO pa3MeIaTh TOJbKO MOHTaXHBIM MEXaHW3M, BKJIKOYas MECTO,
OTpaHMYECHHOE OrpaXKJICHHEeM MOAKPaHOBBIX MyTel. CKiIaaupoBaTh MaTepUaIIbI
3nech Henb3s. s mpoxona mroAei B 34aHME Ha3HAYaeM OMNpeeSICeHHbIE MECTa,

o00O3HaueHHbIE Ha CTpoWreHmyiane c¢ dacaga 3AaHus, TTPOTUBOIOJIOKHOTO



YCTAHOBKC KpaHa. Mecta MMpOXO0A0B K 3JIaHHUI0 YCPE3 MOHTAKHYIO 30HY cHaOkaeM

HaBE€CaMU.

J0000, 36000 10000,
1 i 1 i

Puc. 3. MonTaxxnas 30Ha; | — MOHTa)kHas 30Ha

PaGouast 30Ha kpaHa

Paboueli 30HOM KpaHa Ha3bBIBAIOT MPOCTPAHCTBO, HAXOSIIEECS B Ipeaeiax
JIMHUM, OMHUCHIBAEMOM KprOKOM kpaHa. Ompezgensierca sl OallleHHBIX KpPaHOB
MyTEM HAHECEHMs] Ha IUIaH W3 KPAMHUX CTOSHOK IMOJYOKPYXHOCTEH paJnyCcoM,
COOTBETCTBYIOIIMM MaKCUMaJIbHO HEOOXOIUMOMY JiJisi pabOThI BBIIETY CTPEIbI U

COCAMHCHUA UX IPAMBIMH YTOJIICHHBIMHA JIMHUSAMMU.



R18000

Puc. 4. Pabouas 30Ha kpaHa; | — MoHTaxkHast 30Ha; || — pabouas 30Ha kpaHa

30Ha nepemMenieHus rpysa

30HOW IIEpEMEIICHHs T'py3a Ha3bIBAIOT IPOCTPAHCTBO, HAXOMSIIEECH B
npeaenax BO3MOXKHOIO TNEPEMENIEHUs I'Py3a, IMOABEIICHHOIO Ha KPIOKE KpaHa.
30HBI ONPEIENAIOTCS PACCTOSHUEM IO TOPU3OHTAJIU OT TpaHMIbl paboyeil 30HbI
(30HBI OOCTYKMBaHMs) KpaHa /10 BO3MOKHOIO MECTa MaJieHUs Ipy3a B Ipoliecce
ero nepemenieHus. J{ns OameHHbIX KPaHOB IPaHMIIA 30HBI OMPEEsIeTCs CyMMON
MaKCUMaJIbHOTO pabouyero BbUJIETa CTPEIbl W IIUPUHBI 30HBI, MPUHUMAECMOUN
PaBHOW TOJIOBMHE JUIMHBI CaMOI0 JUIMHHOTO IEpPEMEIAeMOro rpysa. B maHHom
IIPOEKTE 3a CaMbIi JJIMHHBIN NEPEMEIIAEMbIN I'Py3 NPUHUMAEM MHOTOIYCTOTHYIO
IJIATY TEPEKpHITUS JIMHOM 6M. COOTBETCTBEHHO IIMPHUHA 30HBI NEPEMEIICHUS
paBHa 3M.

30Hy nepeMenieHus rpy3a 0ObIYHO OTAEIBHO Ha MIaHE He BBIAETSIOT - OHA
CIY’)KUT COCTaBJISIIOLIEH MpPH pacuere TIpaHMI] OMACHOW 30HbI PabOThI KpaHa,

KOTOpas CYMMHUPYCT BCC BXOAAINIUC B €€ KOHTYP 30HBI.
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Puc. 5. 3ona nepemenienus rpysa; | — montaxHnas 30Ha; || — pabouas 30na
kpana; |l - 30Ha nepemenieHus rpysa

30Ha paccenBaHUs Irpy3a

30HOM pacceuBaHHs Ipy3a Ha3bIBAECTCS IPOCTPAHCTBO, HAXOIALIEECS B
npezenax BO3MOXHOIO pacCeMBaHUs TIpy3a B Clydae MaJCHUsS BCIECACTBUE
pacKauMBaHHs €r0 Ha KPIOKE 1107 AUHAMHUYECKUMH BO3IACHCTBUSMHU JIBHKECHUUN
KpaHa W Cuibl nasjieHus BeTpa. lllnprHa 30HBI pacCEMBAaHUA 3aBUCHUT OT BBICOTHI
noabemMa rpysa. B gaHHOM IpoekTe NMpUHUMAEM HIMPUHY 30HBI paccenBaHus 10Mm

(aHAJTOTUYHO MOHTAXKHOM 30HE).

Puc. 6. 3ona pacceuBanus rpysa; | — MoHnTaxknas 3oHa; |l — paboudas 30Ha

kpaHna; |1l - 30Ha nepememienus rpysa; |V — 30Ha paccenBanus rpysa



Omnacnast 30Ha paOOTHI KpaHa
OmnacHoi 30HOM pabOTHI KpaHa HA3bIBAIOT MPOCTPAHCTBO, TJE BO3MOXKHO

MMaJgCHUC I'py3a IIPpHU €TI0 INCPCMCIICHHUN C YUYCTOM BCPOSATHOI'O PAaCCCHBAHUA IIPHU

IHaacHUU.
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Puc. 7. OnacHas 30Ha paboThl kpaHa. | — MoHTaxkHas 30Ha; || — pabouas
3oHa kpana; |ll - 30Ha mepemenienus rpysa; |V — 30Ha pacceuBanus rpysa; V —

oracHasi 30Ha pabOThI KpaHa

Jlnst GalieHHOTo KpaHa TpaHMIlA OMACHOW 30HBI R, pPacCUMUTHIBAETCS IO

bopmyie:

Ron = Rmax +0’5'€max +£6€3’
rae R, — MaKCUMaJIbHBIA pabOUYuii BEUIET CTPEIBI KpaHa, M;
05/ ., — TTOJIOBUHA JUTMHBI HAUOOJIBIIIETO TIEPEMEIIAEMOTO TPY3a, M;
(s, —  JOIOJHUTEILHOE  pAcCTOSHHE JJIs1  Oe3omacHOM  paboTHI,
ycranaBiuBaemoe 1o CHull, ¢

=M,

6e3

R, =25+05-6+9=37m.



B CTOpOHY OTKpBITBIX IUIOIIAJ0OK CJIEAYET MNPEIyCMOTPETh OrPAHHUYECHHE
BBICOTHI TMMOABEMa Tpy3a TNpHU MOTPY30YHO-pa3rpy30uHbIX paboTax A
YMEHBILIEHUSI 30Hbl PAacCEUMBAaHUS M, COOTBETCTBEHHO, OMACHON 30HBI PabOThI
KpaHa.

OnacHas 30Ha MOAKPAHOBBIX IIyTEH

OTO TeppUTOpUSs, BHYTPU KOTOPOH 3alPELICHO HAXOXKIEHHUE JI0AeH (KpoMme
MalIMHUCTA) U Pa3MEIIEHUE MEXaHU3MOB, 3JEKTPOIIUTOB U T. A. OnacHas 30Ha
HOJIKPAHOBBIX IyTEM pPacCUMTHIBAETCA MCXOAS M3 JUIMHBI MOJAKPAHOBBIX IMyTEH U
rabapuToB KOHTPOJBHOTO Tpy3a KpaHa, KOTOPBIM pacnoJiaraeTcsi B OMacHOW 30HE.

OnacHasi 30Ha MOJAKPAHOBBIX MYTEN OrOPaKUBAETCS.
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Puc. 8. OmnacHas 30Ha mnoakpaHoBbix myTed. VI — omacHas 30Ha

MMOAKPAHOBBIX NIyTEU

1.1.4 PacnoJioxkeHue U ONACHbIE 30HbI MOAHEMHHUKOB (CXeMa U pacyeTbl)

[Tonoxenue MoabeMHUKOB (UKCHPYETCST 0TOOpaKEHUEM UX rabapuToB, 30H
paboThl U myTel Mmoabe3na K HUM. [[oAbeMHUKHN yCTaHABIMBAIOTCS MPHU BBICOTE
3MaHuii 0oJiee MEeCTH dTaKEW U3 pacyeTa OJIUH MOJHEMHUK Ha 2-3 CEeKITMHU KUJIOTO
3J1aHUS.

OnacHoil 30HOIM pabOTHl TOJBEMHHKA HA3bIBAIOT MPOCTPAHCTBO, TJI€

BO3MOHO ITaJICHUC ITOJHUMACMOTI'O I'py3a. 30Hy CJIeaAyCT NpUHUMATb HC MCHCC 5M



oT Fa6apI/ITOB INOABCMHHUKA B INIAHE, a TIpU IIOJABCMC Ha 60HBI]_IYIO BBICOTY Ha

Kaxzable 15m noapema caenyet 100aBisaTh o 1 M, T. €.

A:5+i-(H—2o)
15

[TogbeMHHK pacroiaraem B TOPIE 3aHusl.
OnacHasi 30Ha pabOThl MOABEMHUKA A ompenensieTrcs no dopmyne, B

3aBUCUMOCTH OT BBICOTHI 3J1aHUsA H =52u .

A=5+i'(H—20)=5+i-(52—20)=7,13M
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Puc. 9. Onmacnas 3oHa pabotsl moabémMHuKa.VIl — omacHas 30Ha pabOTHI
HoabEMHUKA

Ha wmectHOCTH I'paHUObI OIIACHBIX 30H 0003HAYECHBI CIICHaJIbHBIMHA
OpUCHTHUPAMHU, IIJIaKaTaMHW U COOTBECTCTBYIOIIIMMH CBCTOBLIMH CUTHAJIaMH, XOPOIIO
BUJIHWMBIMH KpPAaHOBIOHWKAaM, CTPOIAJIBIIUKAM W MAIIMHUCTY IIOJIbCMHHKA B JII000€e

BpeMs CyTOK. MecTa ycTaHOBKH M UX TUN yka3aHbl Ha CITI.



1.2 Pacyer 00beMOB CTPOMTEJHCTBA BPEMEHHbIX AJMHHHMCTPATHBHO-

OBLITOBBIX 3aHUMI

Pacuer mpousBoaum Ha ocHoBaHuM noiydeHHOM B KIICK uuncneHHocTn
pabounx N ¥ NPUHATOrO PELICHHUS 10 X 3aHATOCTH Ha 00BEKTaX CTPOUTEIHCTBA C
UCITIOJIb30BaHUEM/IEH | CTBYIOIIIMX HOPMAaTUBOB.

JIns OPUEHTHPOBOYHBIX PACUETOB YJEJIBHOTO BECa PA3JIMYHBIX KATErOpUU

pa6OTaI-OHlHX, 3aHATBIX Ha CTPOUTCIILCTBC 00BeKTa BOCITIOJIB3YCMC:A CIICAYIOIINMU

JTaHHBIMU:
-paboune — 85%;
-UTP u coyxamue — 12%;
-MOII u moxapHo-cTopoxkeBas oxpana — 3%.

T.o. Konr4ecTBO paboOTaOIIUX OMPEACIISIIOTCS 0 POopMYyIIaMm:

N, = Now _ 38 _ 5705 , U3 HUX MYX4dH — N (M)=0,6-57 = 34uen.,
“ 085 0,85

KEHIINH — N, ()K)=0,4-57 = 23uex.;

061y
N,»=012-N, =012-57 = Tyen.;

Nyon =003-N,,, =0,03-57 = 2uex..

OnpenenuM MakKCUMaJIbHYIO UYHCIEHHOCTh padoTalomMx B Hauboiee

MHOT'OYHCIICHHYIO CMEHY U3 pacuera:
-paboune — 70% ot N, ;
-UTP u cnyxammue — 80% oT N, ;
-MOII u noxapHo-ctopoxeBast oxpaHa — 80% oT N, -
Torna ZN =N +Ni» +Njo; =07-N,.,+08-N,., +08-N,,,,=0,7-48+
+0,8-7+0,8-2=41uen.,
U3 HUX MY)KYHH — ZN”’(M )=0,6-41= 25yex.,
JKEHIMH — » N (JK)=0,4-41=16ven..

Pacuer cBoaum B Tabmuiry 1.



[Tpon3BOACTBEHHO-OBITOBBIC TOPOJKH paclojaraéM Ha CIUITAHWUPOBAHHOM
IJIOMAKe C MaKCUMaJbHBIM MNPUOMMKEHHEM K OCHOBHBIM  MapIIpyTam
nepeaBIKeHHs paboTaroMX Ha 00beKTe, B 0€30MacCHON 30HE OT pabOThI KpaHa.

Jlist  obecredeHust 0€30MACHOTO TPOXOJa B  OBITOBBIC TTOMEIIICHHUS
YCTPauBaIOTCA TEIIEXO/IHbIE JOPOKKM U3 eOHs mupuHoi 0,6M, KOTOpble He

IMPOJICTAaOT YCPEC3 OIIACHBIC 30HBI I'PY30IIOAbCMHBIX MCXAHHU3MOB.

Pacuer miomnaaeit BpeMEHHBIX aIMUHUCTPATUBHO-OBITOBBIX 3IaHUI

Ta0Omuma 1
HopmarusHb1i Tpebyemas | IIpunsras
No HaunmenoBanue YuciaeHHOCTh
[IOKa3aTelb [JIOIIAb, IUIOIIAb,
I./10. | moMeleHuit paboTarommx
Ha | uen., M° M> M2
1 2 3 4 5
1 Tapaepo6ubie MK | N, (M/XK) 0,9 30,6/20,7
31,4/314
2 VMBIBaJIbHUKHU ZNCM 0,05 2,05
3 | Tyaer >N 0,07 2,87 2,8
4 | Jymessie M/K > N™(M/K) [043 10,75/6,88 | 24,3/24,3
5 CymabHas ZNCM 0,2 8,2
ITomemmenue mis 155
6 DN 0,1 4,1
oborpeBa
ITomemmenne gis
7 >N 0,6 24,6 31,2
npremMa MuIm
9 [TpopabGckast N 4 24 24,5
10 | Aucnerdepckas 0,4- N 7 16,8 18
24m%Ha 100 ueo.
ITomemenue s
11 N gou 36Mm?Ha 400 wen. | 24 24
coOpaHnuii ,
72M“Ha 1000 uer.
12 [Mpoxomnas 2uen 7 14,0 18
Bcero: 2454




[Ipon3BOACTBEHHO-OBITOBBIE ~ TOPOAKH  JOJDKHBI — pacroyiaraTbCsi — Ha
CIUIAHMPOBAHHOM TMJIOMIAJKE C MaKCHUMaJbHBIM MPHOJIMKEHHEM K OCHOBHBIM
MaplLIpyTaM HepeIBHKEHUs padoTaIUX Ha OOBbEKTE, B OE€30MACHON 30HE OT
paboThI KpaHa U UMETh OTBOJ, IOBEPXHOCTHBIX BO/I.

Jliia obecrieueHust 6€30MacCHOTO MPOXoAa B ObITOBBIE OMEUIEHHSI JTOJIKHBI
OBITh YCTPOEHBI NEIHIEXOJHbIE JOPOXKKM W3 IIeOHs mupuHOil He MeHee 0,6M,
KOTOpBIE HE JOJDKHBI IIPOJIETaThb YEpe3 OMNACHBIE 30HBI I'PY30IOJIbEMHBIX
MEXaHU3MOB.

[IpunsiToe B rp.6 penieHue Mo KakI0M NMO3UMLMU WK NMPU OObEIUHEHHUH
MOMEIICHUI pPa3IMYHOTO HAa3HAYEHHS B OJIHOM 3/IaHWU TMEPEHOCHUTCS B TaOJIUILY

«IKCIUTMKALIMS BPEMEHHBIX 3/IaHUI U coopykeHui» Ha auct CI'TL

1.3 Pacuer miomageil CKJIAJCKHUX NMOMeENIeHNH (OTKPBIThIE, 3aKPbIThIE

CKJIAJbl U HABECHI)

B naHHOM KypCcOBOM MPOEKTE MPeTyCMaTPUBAIOTCS:

- OTKPBITBIC CKJIQIbl, MPETHA3HAYEHHBIC MJII XPAaHCHHsS MaTepHaOB HE
TpeOyIOIMUX  3alIUThl  OT  aTMOC(hEpHBIX  BO3JeHCTBUN  (OETOHHBIE U
KeIe300€TOHHbIE KOHCTPYKIMU, KUprmud U T.a1.). OHM pacrojararoTcsi B 30HE
JEHCTBASI MOHTQ)XXKHOTO KpaHa, OOCTY)KHUBAIOIIETO OOBEKT; IMPHUBSI3KY CKIAI0B
MPOU3BOAMM BJOJL JIOPOTM HA pPacCTOSHUUM IM OT OOOYMHBI; WIMPUHY
CKJIQJIMPOBAHMS IPUHUMAEM 8M.

- 3aKpBITBIC CKJIaJbI (OTAIUIMBAaEMbIe M HEOTAITUBACMBIC) JUIST XPAHCHUS
JIOPOTOCTOSIIIINX M TOPTSIIUXCA Ha OTKPHITOM Bo3ayxe marepuaioB (LlemeHr,
U3BEeCTh, (paHepa, TUIIC U T.11.).

- HABECHI IS XpaHEHUs] MartepuanoB. He M3MEHSIONMX CBOMX CBOWCTB OT
MepeMeHbl TEeMIIepaTyp W BIAKHOCTA BO3/lyXa, HO TPEOYIOMIMX 3alllUThl OT
MPSAMOTO BO3JCHCTBHUS COJHIIA U aTMOC(EPHBIX OCAIKOB (CTOJSAPHO-TUIOTHUIHBIC
u3JIenusl, pyoepous1, cTaib apMaTypHas u T.11.).

CTpouTenbHEIH 06beM 0JHOrO 31anus: 36*16*52=29952 (m3)



CroumocTh 01HOro M® it 16-3TaKHOr0 KApPKACHO-IIAHENBHOTO 3[aHHS B
rienax 2003 r. coctaBiset 4000 pyo.

Croumocts omHoro 3ganust B neHax 2003 r.: 29952*4000=119 808 000
(py0.)

CrouMocTh Bcero komiuiekca B IieHax 2010 r. ¢ ydeToM MNEpPEBOIHOIO

unaekca K=5,62 119 808 000*3*5,62=2 019 962 880 (py0O.)

3alaHHBIN CPOK CTPOUTENILCTBA 26 MECSIIEB.

CpenneronoBas CTOUMOCTbD CMP B IeHax 2010 I..
201996250 103220050,y
CpenneronoBas croumoctb CMP B mienax 1984 r.: W:3107635,2

(py©.)

Pacuer miomiazeil 3akphIThIX CKIIaJIOB U HaBECOB BeaeM Ha 1 MuH. pyo.

rogoBoro oosema CMP.

Pacuet miomanent ckiragckux IMOMeEIeHUI

Tabmuma 2
Pacuernas
I'onoBas IIomAaahb
Tpebyemas | [Ipunsras
No Tum cknagoB ¥ XpaHAIUXCS CTOMMOCTH | CKITaJICKHAX
IoImazab, | MJIOMIab,
n./m. | MmatepuanoB CMP, MOMEIICHUN 2 2
MIIH. pyO. | Ha IMiH.pyO.,
M2
1 2 3 4 5 6
1 OramnnBaeMsle 24 75 78,3
2 HeoTtannmBaembie
- IIEMEHT 9,1 29
- U3BECTh 3,108 4,5 14 139,5
- BOMJIOK, MaKJIsi MUH.BaTa, cyxas 29 91
IITyKaTypKa 1 T.1I.
3 Hagecnl 243




- cTanb apMaTypHas
- pybepoun,
THIPOU3OJISIITHOHHBIE
MaTepHalIbl, KEpaMUIecKast
IIJINTKA

- CTOJISIPHO-TIJIOTHUYHBIC
U3IeNs

- 6I/IT}’MH3H MaCTHKa

33
48

13
13

11
150

41
41

Bcero:

460,8




1.4 Pemrenue 1o ycTpoicTBY BpeMEHHBIX AaBTO10POT

[Tpu npoeKTUpOBaHNU ABTOAOPOT B COCTaBE CTPOMIEHIIaHA OHM OOECTIieueH
NOABE3 B 30HY AEHUCTBUSA IOIPY30YHO-PA3TPy30YHBIX MEXAHU3MOB, K CPEICTBAM
BEPTUKAJIBHOTO TPAHCIIOPTA, CKJIaJJaM, MACTEPCKUM U OBITOBBIM ITOMEIIECHUSAM,

B KypcoBOM IIpOEKTE€ HCIOIB3YIOTCA B IIEpUOJA  CTPOUTENILCTBA
IIPOEKTUPYEMBIE MOCTOSHHBIE JOPOTM M BPEMEHHBIC MPOE3Abl U YIIMPEHUS IS
CTOSIHKM aBTOMAIIWH MPU pa3rpy3Ke MUPUHON 6 METPOB.

[locTrosiHHBIE TIpOE3ABI ISl HKCIOJB30BaHUA B IIEPUOJ CTPOUTENIHCTBA
BBINIOJIHAIOTCS B JIB€ ouepeAau. B Hauane pgemaercs OETOHHOE OCHOBAHHE U
YKJIQIbIBACTCSl HWDKHUM CJIOM IIOKPBITUSA, W3 KPYIHO3EPHUCTBIX IUIOTHBIX
acanbpTOBBIX cMmecell. Bo-BTOpyro ouepenb, K MOMEHTY OKOHYaHHUSl 3aCTPOMKH
KOMIUIEKCA, IIPOU3BOAUTCS PEMOHT HMIKHEIO CJIOS M YCTPOMCTBO BEPXHErO CIIOS
HOKPBITHS U3 acPabTOOETOHHBIX ECYAHBIX CMECEH.

KoHCTpykmeln BpEeMEHHBIX JOPOr B NPOEKTE IPUHATHI JTOPOKHBIC
KEJIe300€TOHHBIE IIJIUTHI.

[[upuna npoe3xen yactu — 3,5 MeTpa, C yIIMPEHUSAMH I CTOSIHKM MaIlvuH
npu pasrpyske-6.0m.

MuHMMaIBEHOE PACCTOSHNE MEXKTY JOPOToM B 3a00poM -1.5m.

Pannyc 3akpyriieHus 11t CTpOUTENBHBIX IPOE3A0B 12 METpPOB.

Ha  crpoiirennnane i  OpaBUIBHOM  OpraHW3alvyd  JBUKCHUSA
aBTOTPAHCIIOPTa YCTAHABIMBAIOT YCIOBHBIE 3HAKW, HAINWCU: BbIE3J, BBE3],

HanpaBJICHUC ABUKCHUA U T.J; IPUBA30YHBIC Pa3MCPHI.

BrIBOIBI:

IpakTnueckast padora Ne 7
Tema: Oco0eHHOCTH BHINIOJIHEHHUSI CTPOUTEIbHBIX YepTekKei

HCJ’IB pa6OTbI: HAay4IUTb CTYACHTOB BBIIIOJHATL CTPOUTCIIbHBIC YCPTCIKU



Xon padoThI:

CmpoumenvHoimu uepmedrcamu Ha3bIBAIOT YEPTEKHU, KOTOPBIE COJAEPIKAT
MPOEKIIMOHHOE M300paKEHHE CTPOUTENIbHBIX OOBEKTOB W WX YacTed U Apyrue
JTaHHBIE, HEOOXOJMMBIC Il BO3BEICHUS 3JaHUN M COOPYXKEHUH, a TaKxkKe s
W3TOTOBJICHUS CTPOUTENHHBIX U3ACIUN U KOHCTPYKIH. OHU JOJIKHBI 00ECIIEIUTh
MPUBSI3KY CTPOUTEITHLHOTO OOBEKTAa K MECTHOCTH, M3TOTOBIICHHWE 3JIEMEHTOB JIJIS
MOHTa)ka B IIPOLECCE CTPOUTENIBCTBA, CAMO CTPOMUTENBCTBO M HOPMAJIbHYIO
HKCILTYaTALMI0 TOCTPOEHHOTO 3aHusl, OOBEKTA.

UepTexku NOKHBI TOYHO TepenaBaTh (OpMy M pa3Mepbl 3IaHUsSI U €ro
KOHCTPYKIUH, OBbITh MOHSATHBIMH, YETKUMH, OPOPMIICHHBIMH IO CTaHJapTaM.
[Ipy BBINOJHEHUH CTPOUTEIBHBIX UYEPTEKEHW ONUPAIOTCA Ha IpaBUiIa
YCTAHOBJIEHHBIE  TOCYJIAPCTBCHHBIMM  CTaHAAPTaMU  €IUHOM  CHUCTEMBI
koHCcTpykTOpckoi nokyMmeHTanuu (ECKJI) u craHmapThl CUCTEMBI MPOEKTHOM
nokyMenTtaruu st ctpoutenibetBa (CIIIC), koTopble yCTaHABIMBAIOT €AUHBIC
MpaBUJia BBIMOJHEHUS, 0DOPMIICHUS M OOpAaIlleHUs] MPOESKTHOW JOKYMEHTAIIUH.
CoburoieHre 3TUX MpaBUil 0OecrieunBaeT YHU(PUKAIIUIO cocTaBa U 0hOpMIICHUS
IPOEKTHOM JOKYMEHTALMU. B 3aBUCUMOCTH OT Ha3HAYECHUS YepTEkKa:

- UEPTEXKU CTPOUTEIIBHO-MOHTAKHBIE;

- UEPTEKU CTPOUTEIIBHBIX U3JICIIHI.

B 3aBucumMoCTH OT THUNa MPOEKTA:

- TUIIOBOM IIPOEKT;

- UHIVWBUYaIbHbIN MPOEKT;

- SKCIIEPUMEHTAIbHBIN IPOEKT.

B 3aBucumMoCTH OT CTaiuu TPOEKTUPOBAHMUSL:

- TEXHOPAOOUHIA IPOCKT;

- paboune 4epTeKu.

Conepxanue U 0opopMIIEHHUE CTPOUTEIBHBIX YEPTEKEH BO MHOTOM 3aBUCUT
OT BHUJAa CTPOUTEIBHBIX OOBEKTOB M OT HA3HAUYCHUS CaMHUX YEPTEKEH, OT
MPUMEHAEMBIX KOHCTPYKIIMA UM CTPOUTEIBHBIX MAaTEPUAIOB, OT METOJIOB
BO3BEJICHUS 3[JaHUI U COOPYKEHUMU, OT CTAIUU ITPOEKTUPOBAHUSL.

CtpouTenbHbIE YEPTEKH OTIMYAOTCS OOJbIIMM pasHoobOpazmem. HMx
MOKHO KJIACCU(DHUIIMPOBATH CIAEAYIOMIUM 00pa3oM:

1. B 3aBUCHMOCTH OT BHIa CTPOUTEILHOTO OOBEKTA:

- UePTEXKU TPAXKIAHCKUX 31aHUN;

- YePTEXKU MPOMBIIIJICHHBIX 3aHUM;

- YEPTEKU CEIIbCKOXO3IMCTBEHHBIX 31aHUM;

- UEPTEKU MHKEHEPHBIX COOPYKECHUMU.



B cBs3u ¢ Takoil kimaccudukanueil mpou3BOIUTCS pas3iesieHue padounx
YyepTeKed Ha YacTH, KaXJIOM M3 KOTOPBIX IPUCBAMBAIOT OCOOYI0 MapKy,
NPOCTABJICHHYIO Ha KaXJIoM uepTexe B ocHoBHOM Hammucu (I'OCT 21.101-97).
Mapka cocTOMT W3 HayaldbHBIX OyKB Ha3BaHUs JAHHOW YacTU MPOEKTA.
Hanpumep: AC (apxurextypHo-cTpouTenbHas d4actb), KC (KOHCTpyKUIHH
ctpoutenbHbie), BK (BomompoBony u kananmuzamusi), KM — KOHCTpyKUIUH
METaJUIMYECKHUE U T.1.

[Ipn m3ydeHun WHXKEHEPHOW TpaduKW CTyACHTaAM MPUXOIUTCS BBIMOIHSITH
IJIaH  apXUTEKTYPHO-CTPOUTEIBHOIO 4YepTEXka MPOU3BOJACTBEHHOIO  3JaHUS
(rapaka, MacTepCKOW, TYHKTAa TEXHUYECKOTO OOCITYXMBAaHHMS M  T.IL.).
CrpoutenbHOE 4YepyYEHHME HMMEET MHOIO OOIIEro C MAIIMHOCTPOUTEIBHBIM, HO
ABJIAETCS  CHEUU(UYHBIM  pa3/IeioM WHXEHEPHOW TIpapuKku €O CBOMMU
OCOOEHHOCTSIMU.

[IpnoOpeTeHne HABBIKOB UTECHHS W BBIMOJHEHHUS CTPOUTEIBHBIX YEPTEKEH,
OBJIAJICHUE COBPEMEHHBIMU METOAAaMHU CO3JaHusl TrpaUyecKux H300paKeHHI
CTPOUTEIBHBIX OOBEKTOB, YMEHHUE PACCTABUTH OOOPYJAOBAHHE B TaKUX 3JaHUSIX
SBJISIETCS. HEOTHEMIIEMOM YaCThIO MIpOLecca MOATOTOBKH OyIyIIEro HHKEHepa.

[Ipy BBIMOJIHEHUH APXUTEKTYPHO-CTPOUTENBHBIX YEPTEXKEH HEOO0X0IUMO
PYKOBOJICTBOBAThCS CIIEIYIOUIUMU HOPMATUBHBIMH JOKYMEHTAMHU:

1. Enqunoii cucremoii koHcTpykTOpckoi qokymenTauu (ECK/).

2. Cucrtemoii npoekTHOM gokymeHTauuu ajs crpoutenscrsa (CITC).

3. CtpoutenbHbiMU HOpMamu U nipaBuwiiamu (CHull).

ITociiem0BaTEILHOCTH BHINIOJIHEHHUS CTPOUTECJIBHOI'0 YE€PTEKA

1) [IpounTaTh ¥ U3yYUTH MPEIJIOKCHHBIM BAPHAHT YepPTEkKa 3/1aHUS.

2) Boiopats dopmar ('OCT 2.301-68), BBIYEPTUTH PaMKy U OCHOBHYIO
Haanuck (TOCT 21.101-97), Bei6pats Macmitabd (TOCT 2.303-68).

3) BbINOTHUTS KOMIOHOBKY MOJSI YEpTEka, ¢ Y4ETOM BCEX HAJIHCEH,
pa3MepHBIX TUHUN U MAPKUPOBOYHBIX KPYIKKOB.

4) Berueptuth twian 3ganus (TOCT 21.101-97), HayaB ¢ HaHECCHUs
OPOAOIBHBIX W TOMEPEYHBIX  Pa30MBOYHBIX  KOOPJAMHAIIMOHHBIX  OCeH
(pucyHok 192).
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Pucynok 192 - BeruepunBanue pa30MBOYHBIX KOOPAHMHAILIMOHHBIX OCEH
5) BeruepTuTh KOHTYpPHI HApY)XHBIX M BHYTPCHHUX KalMTAIBHBIX CTCH 3[aHHS U
KOJIOHH, ecii oHu uMeroTcs (pucyHok 193) mo 'OCT 21.501-93.
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Pucynok 193 - HaneceHune Ha miaHe CTEH 3/1aHUS

6) HameTHTh pacrioyiokeHHe Ha YepTeke MPOEMOB B KalTUTAIbHBIX CTEHAX
3panusa B coorBeTcTBur ¢ ['OCT 21.501-93.

7) BBINIOIHUTH TUTAHUPOBKY MOMEUICHUN (pa30UTh 3/1aHUE HA OTHCIBbHBIC
MOMEIIEHHUSI), BEIYEPTUTH MEPErOPOJIKH, HAMETUTh PACIIOJIOKEHUE BHYTPEHHUX
neepHbIX TpoémoB 1o 'OCT 21.101-97 u TOCT 21.501-93.

8) IlokazaTh OTKpBIBaHWE JABEPEH M yKa3aTh PACIOJIOKEHUE JICCTHHI[ C
HaHeceHrneM Bcex cTyneHek u miomanaok mo [OCT 21.101-97(pucynok 194).



9) HameruTh MecTa pacoJIOKEHHS TEXHOJOTHYECKOrOo O0O0pYJOBaHMS
(KOTJBI, CTaHKH, MOJBEMHO-TPAHCIIOPTHOE OOOPYJOBAHHUE, PEILCOBBIC MYTH,
MOAMOJIbHBIE KaHaNbl, MOJAKpaHoBble nyTH W T.1.) 1o ['OCT 21.112-87 u
CaHUTAPHO-TEXHUYECKUX YCTPOUCTB (AyIlIeBble KAOWHBI, PAKOBHUHBI, YHUTA3BI U
t.4.) mo 'OCT 21.205-93.
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Pucynok 194 - HaneceHre OKOHHBIX U JIBEPHBIX TPOEMOB, JIECTHUIL U IJIOIIAI0K

& ._[

10) HameTuth pacnonokeHrue IbIMOBBIX U BEHTHISIIUOHHBIX KAHAJIOB I10
I'OCT 21.501-93.
IHocienoBarebHOCTH HAHECEHHUs] PA3MEPOB HA IVIAH 3JaHUSA
B cootBercTBUM ¢ 'OCT 21.101-97 u 'OCT 21.501-93 (pucyHok 194):
1) [Moka3aTh pa3Mepbl BHE KOHTYpa TUIaHA.
2) Hanectn HeoOXomuMble BHYTPEHHUE Pa3Mephbl MOMEIICHUH B Tpeienax

KOHTYpa IUIaHa.
3) IToka3aTh BBICOTHBIC OTMETKH II0JIOB U TUIOMIAIOK B METPAX.
4) Yka3aTb IUIOMAAU B MPABOM HIDKHEM YIIy BCEX IOMEINECHHH B M M
IIOYEPKHYTh TOHKOM JIMHUEM.
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Pucynok 195 - M300paxeHue Ha MiIaHe CAaHTEXHUYECKOTO 000pyAOBaHUS U
IIPOCTAHOBKA Pa3MeEPOB

IHocnenoBaTeJbHOCTH 0(POPMIICHUS YEPTEkKA 3AAHUSA

1)  HangnucaTh Ha3BaHWE WM 0003HAYCHUE N300paKCHHUH.

2) Hanectn Ha3BaHWEC IOMEINCHUH WM BBIMOJIHUTDh 3KCIUTMKAIIMIO
(T'OCT 21.501-93).

3)  VYkasaTh Mapku OKOHHBIX M JBEPHBIX OJIOKOB.

4)  BbINOJHUTH HEOOXOAUMBIC MOSCHSIOIINE HAIIMUCH.

5) IIpoBepuTb 4epPTEXkK, UCIIPABUTH ONIMOKHA U HETOUHOCTH.

6) OOBecTH YepTeK.

7)  3amoyHUTH OCHOBHYIO HAJIIKCh.

OO0mue cBegeHNs1 00 OCHOBHBIX KOHCTPYKTHBHBIX 3JIeMeTAaX 31aHUS

Hazemnbie cTpoeHwMs, MpeIHa3HAUYCHHBIC IS KUIJIbs, IIPOU3BOICTBEHHBIX H
JPYTHUX IeJIel, Ha3bIBAIOTCS 30aHUAMU.

Koncmpykmuenwie I71eMeHM bl 30aHusn — 3TO OTJICTILHBIC
CaMOCTOATENIbHBIE YacTH 3JaHUS WU COOPYKEHHUS, HEKOTOpble M3 HHUX
MpPEICTaBIICHBI HA pucyHKe 196:

1)  ®@yunoamenm noj cTeHy WM Omopy (IMOA3€MHAs YacTh 3AaHUSA HIIH
COOPYKEHHS, KOTOpas IMepeacT Harpy3Ky Ha TPYHT).

2)  Ommocmrka ajis 0TBOAA aTMOC(HEPHBIX BOJ OT CTCH 37aHuUs (OOBIUYHO
mupuHoit 700-1000 MM ¢ ykiaoHowm ot 1 g0 3 %).



3)  [Joxonb — 3TO HWKHSSA YacTh HAPYKHOUW CTEHBI, KOTOpAs MPHJIETaeT K
byHIaMEHTY M BBICOTOM JO YpOBHS moja (MpeAoXpaHseT OT OCAJAKOB U
MEXaHUYECKUX MOBPEKICHUM).

4)  Cmenbt HApYy)KHbIC W BHYTPEHHHE, KOTOpbIC OBIBAIOT HECYIIHE,
CaMOHECYIITE U HaBECHBIE.

5)  Ilepexpvimusi medncOysmadicHvie, KOTOPbIE Ppa3ICNSIOT 3JaHHE 10
TakaMm (MEXKIy3TaKHOE, HANMOABATLHOE, IIOKOIBHOE).

6) [Ilepexpvimue uepoauroe OTACTSET BEPXHUHN ITAX OT Yep/aKa.

7)  Ilepecopooku (BHyTpEeHHHE OTpaXKJIAOIIIIE KOHCTPYKIIHH,
pazaeIsitonye noMenieHus, ux roammaa 50-180 mm).

8)  Cmponuna - Hecylue KOHCTPYKIIUM KPOBEIBLHOT'O TTOKPBITHSI.

9)  Obpewemka Kposiu HEOOXOAUMA JIJIsl YMCHBIIICHHS TTPOJICTOB.

10) I1lookoc CITy>KUT AJI1 yMEHBIIEHUS TIPOTHOa CTPOITHIL.

11) Cmotixa cayXuT s TOAJICPKUBAHUS KOHBKOBOIO Opyca WM
IIPOTOHA.

12) JIrox oTBepCTHE B YePJAUHOM MIEPEKPHITHH.

13) Yepoax momelieHHe MEKAY 4YepIauHbIM TEPEKPBITHEM M KpbIIIeh
3JIaHuA.

14) Mayspram — nepeBsHHBIC OPYChs, YIOKCHHBIC HAa HAPYKHBIC CTCHBI.

15) Ilepemvbiuxa - xene300eTOHHAs Oajaka, KOTOPYIO YKIAIBIBAIOT Haj
OKOHHBIMA WJIM JBEPHBIMA TIPOEMaMH B CTEHE JJIsI BOCHPHUATHS Beca
BBITIICIICIKAITUX CTCH U TIEPEKPBITHH.

16) Jlecmnuunolit  maput—  HAKIOHHBIA  3JEMEHT  JIGCTHHIIBI  CO
CTYIIEHbKaAMHU.

17) Kocoyp — nakioHHast 6ajika, ONMPAOIIAsACs Ha TUTOIIAIKH.

18) Jlecmnuunas niowadka — rOPU30HTAIBHBINA AJIEMEHT JICCTHUIBI MEXKTY
MapIIamH.

19) Tambyp — nomewenue okono 6xoda 6 30anue.

20) Ilokpvimus (BepxHssl — OTrpakaaromias KOHCTPYKIHS, OTACISIONmas
MOMEIICHHS 37]aHUsI OT HAPY>KHOM CPEJIbI).
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PI/IcyHOK - HCKOTOpBIG 9JICMCHTBI KOHCTPYKIWHU 3aHUS

IIpakTnueckast padora Ne 8
Tema: Ycii0oBHBbIC 0003HAYEHHS HA YEPTEKAX HHKCHEPHBIX ceTell U

3JIEKTPOCHAOKeHU S

Heab padorbi: O3HAaKOMUTBHCSA C BUAAMU 3JIEKTPOINPOBOAOK M CHOCOOAMHU
IIPOKJIAJIKK TPOBOJIOB, MaTepuajgaMu, apMaTypoil U MHCTpyMeHTOM. OCBOHTH
AJIEMEHThl HMH)KEHEPHON MOJATOTOBKM MPOU3BOACTBA PAOOT M TEXHOJOTHIO
MOHTAKa JIEKTPOIPOBOJIOK.

3ananue k padore

1. M3yunth 00pa3Libl MPOBOJIOB, YCTAHOBOYHON apMaTypbl, HUHCTPYMEHT.

2. VI3y4nuTh TEXHOJIOTHIO MOHTa)Xa JICKTPOIPOBOJIOK B KAOCIbHBIX KaHAJIaX
1 KopoOax.

3. BbIMONHUTH Ha MOJAENU 3JIEKTPONPOBOJIKH OAHOKOMHATHOW KBapTHUPBI
MOHTaX Y3J0B 3JEKTPOIPOBOAKK (COEOAUHUTH TPOBOJA B  KOpPOOKax,



MOAKIIIOYNTh ApMaTypy M CBETWJIBHHUKH, MOAKIIOYUTH JJIEKTPOIPOBOAKY K
KBAPTUPHOMY LIUTKY ).

4. TIpoBepuTh COMPOTUBICHUE U3OJISIIMH MPOBOJIOK.

5. Tlon pyKkOBOJCTBOM MpemnojaBaTeisl MOAKIIOUUTh KBAPTUPHBIM IIUTOK K
CETH U OCYIIECTBUTH BKIIOUCHHUE JICKTPOOOOPYI0BAHUS KBAPTHUPHI.
OO0mme cBegeHus

SHGKTPOHPOBOHKOIZ Ha3bIBACTCA COBOKYIIHOCTHL IIPOBOAOB H Kabeeii ¢
OTHOCAIIMMHCA K HHUM KpPCIUICHUAMH, IOAACPKUBAIOIIUMHA 3allIUTHBIMHA
KOHCTPYKLOUAMHA U ACTAIAMMU.

DJIEKTPOIIPOBOJIKH Pa3AeIsItOT HA BUBI [ 1]:

OTKPbITAsl — IIPOJIO’KEHHAs! IO NMOBEPXHOCTU CTEH, MOTOJIKOB, IO (pepMam U
T. 0. IIpu OTKPBITON 3JIEKTPONPOBOJAKE MPUMEHSIOT Ppa3JIMYHBIE CIIOCOOBI
MPOKJIAJIKM TPOBOJOB M KaleJeill: HEMOCPEACTBEHHO IO MOBEPXHOCTH CTEH U
IOTOJIKOB, Ha CTPYHAaX, TPOCaX, pOJIMKAX, U30JATOpax, B TpyOax, kopobax, Ha
JIOTKaX, B 3JIEKTPOTEXHUYECKUX IJIMHTYCAX U T. IL.;

CKPBITasi — MPOJIOKEHHAS BHYTPU KOHCTPYKTHUBHBIX AJIEMEHTOB 3/IaHUN (B
CTEHaX, Moyax, PyHAaMeHTaX, NepeKpbITUsixX). [Ipu CKpPBITON AIEKTPOIPOBOJIKE
MpoBOJla W Kabelu MpOKIAAbIBAIOT B 3aMKHYTBIX KaHaJlax MW IyCTOTax
CTPOUTEIBHBIX KOHCTPYKIIMWA, B 3allITyKaTypuBaeMbIX 0O0Opo3max, TMoj
MITYKaTYpKOM, 3aMOHOJIMYMBAHUEM B CTPOUTETBHBIX KOHCTPYKIIUAX, B TpyOax u
T. II.

[TuTaHue AMEKTPONPUEMHUKOB KUJIBIX 3IaHUI JOJKHO BBITIOHATHCS OT CETH
380/220 B c cuctemoii 3a3emiiennst TN-S ninu TN-C-S (puc. 8.1) [3].
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Puc. 8.1. IIpumep cxemsbl anekrpocHabxkenus kBapTupbl cuctemoit TN-C-S.

B cootrBerctBun ¢ I[1YD [2] B 3maHusAxX cienyeT NPUMEHSTh KalOenu u
MPOBOJA C MEIHBIMU KUJIAMHU.

[TuTatomue ©  pacupeeauTeNbHBIE CEeTH, KakK TPaBWIO, JOJDKHBI
BBITIOJIHATHCST KaOeNs MM M TIPOBOJAMHU C aTFOMHUHHUEBBIMHU JKUJIAMU, €CIIH UX
pacyeTHOE ceueHue paBHO 16 MM? u Gonee.

Bo Bcex 31aHUSAX JTUHUM TPYIIIOBOM CETH, IPOKJIIAIBIBAEMbIE OT TPYIIOBBIX,
ATAQXHBIX W KBAPTUPHBIX IIUTKOB JI0 CBETUJIHLHUKOB OOIIETO OCBEIICHMUS,
IITETCEIbHBIX PO3ECTOK M CTAMOHAPHBIX BJIEKTPONPUEMHHUKOB, JOJDKHBI
BBITIOJIHATHCST TPEXNMPOBOAHbIMU ((a3ubii — L, HyneBoit pabouuit — N u
HyJIeBOU 3amUTHBIA — PE npoBogHUKN).

HyneBoii pabounii W HyJEBOW 3alllUTHBIA TMPOBOJHUKH HE JOIYCKACTCS
MOJKJIIOYATh Ha MMUTKAX MO OOITUH KOHTAKTHBIN 3a5KUM.

Ceuenus npoBOAHUKOB (Tab1. 8.1) MOJKHBI OTBeYaTh TpeboBaHusAM 11. 7.1.45
I1YO [2].

Tabmnura 8.1



Hanmenpmme JNOIyCTUMBIE CEYECHHUs Kabenen u IIPOBOJIOB
IEKTPUYECKUX CETEU B KUJIIBIX 3JaHUAX

Haumenbiee ceueHue kadeseil 1 MPOBOIOB C

HaumMmenoBanue JUHUM )
MeJIHbIMH KHJIAMH, MM

JIuHUM TPYNIOBBIX CETEH 15
JIMHUM OT 3TaXHBIX 10 KBAPTUPHBIX IIUTKOB U K 55
)
pacueTHOMY CUETUUKY
JInHUM pacnpenenuTenbHON CeTH (CTOSKH) IS 4

IIATAHUS KBAPTUD

DNEeKTPONPOBOAKY B MOMEIICHUSIX CIEAYET BBINOIHATH CMEHSEMOM: CKPBITO
— B KaHAJIaX CTPOMUTENIbHBIX KOHCTPYKIIHMM, 3aMOHOJIMYEHHBIX TPYyOax; OTKPBITO
— B 3JIEKTPOTEXHUUYECKUX IIMHTYCaX, KOpobax u T.II.

B TexHMUYeCKUX 3TaxkaX, IMOAIONbAX, HEOTAIUIMBAEMBIX [10JBAJIaX, YepaaKax,
BEHTWSILIMOHHBIX ~ KaMepaxX, ChIppIX U  0CO00  CBIPbIX  MOMEIIEHUAX
ANEKTPONPOBOJIKY PEKOMEHIYETCS BBIIIOJIHATH OTKPBITO.

B 3maHMsAX CcO CTPOWTENBbHBIMH KOHCTPYKIIUSMH, BBITTOJTHCHHBIMA W3
HErOPIOYMX  MaTepHaloB, JIOMYCKAeTCAd HECMEHsAeMas 3aMOHOJIMYCHHAsS
IPOKJIaJKa IPYMNIIOBBIX CETeH B 00pO37ax CTEH, IEPETOPOIOK, IEPEKPHITUH, TTO
MTYKaTypKOW, B CJIO€ TOATOTOBKH TOJla WJIM B ITyCTOTaX CTPOUTEIBHBIX
KOHCTPYKITMH, BBIMOJTHSAEMas KaOeaeM WM HW30JMPOBAHHBIMU TPOBOJAMH B
3al[UTHON 000JI0UKE.

DNEKTPUYECKUE CETH, TPOKIIAILIBAEMbIC 32 HEMPOXOIHBIMH ITOABECHBIMU
NOTOJIKAMMU W B TEPEropojKax, paccMaTpUBAIOTCA  KaK  CKPBITHIC
ANIEKTPOINPOBOJIKM M HMX CIEAYET BBIMOJHATH: 32 MOTOJKAMH M B IyCTOTax
MEPETOPOJIOK W3 TOPIOYMX MAaTEepHaiOB — B METAUIMYECKUX TpyoOax,
o0JagaronX JOKAIM3AIMOHHOW CIOCOOHOCTBIO, M B 3aKPBITBIX KOpoOax; 3a
MTOTOJIKAMH M B TIEPETOPOJIKAX U3 HETOPIOYMX MATEPUAJIOB — B BBITTOTHCHHBIX U3
HETOPIOUMX MaTepuajgoB Tpybax u KopoOax, a Takke KabemsMmu, He
pacrpocTpaHstomuMu  roperue. I[lpum 3ToM gopkHa OBITH  OOecredeHa
BO3MOXHOCTH 3aMEHBI POBOJIOB U KabemeH.

Jlnst obGecriedeHust ©6€30MacHOCTH U BBIOOpA AJIEKTPOOOOPYTOBAHUS IS
BaHHBIX W AYIICBBIX MomereHuii ocHoBbiBatoTcs mo 'OCT P 50571.12-96 [4]
Ha CJICTYIONTUX pa3Mepax 30H.

3ona 0 mpezacraBiseT coOOW BHYTPEHHHM OOBEM BaHHBI WMJIM JIYIIEBOTIO
IO A0HA.



3oHa 1 orpaHMYMBaETCA:

— BHEIIHEH BEPTUKAJIbHOM IJIOCKOCTHIO BAHHBI MJIM JYIIEBOIO MOJJIOHA WIH
BEPTUKAJIBHOM  IJIOCKOCThIO Ha paccrosuun 0,60 M oT  aymieBoro
paz0OpbI3ruBaTeNs — AU qylia 0e3 MOo/I0Ha;

— IIOJIOM ¥ TOPU30HTAJIBHOM IIJIOCKOCTHIO HA PACCTOSIHUU 2,25 M HaJl ITOJIOM.
30Ha 2 OrpaHUYHNBACTCA:

— BHENIHEH BEPTHKAJIbHOW IIJIOCKOCTBIO 30HBI | M mNapauieabHON e
BEPTHUKAJILHOM MJIOCKOCTHIO Ha paccTosiHuu 0,60 M;

— TI0JIOM ¥ TOPU30HTAILHOM TUIOCKOCTBIO Ha pACCTOSTHUU 2,25 M HaJl TIOJIOM.
30Ha 3 OTPaHUYMBAETCA:

— BHEIIHEM BEPTUKAIBHOW IUIOCKOCTBIO 30HBI 2 W MAPAJJIEIBHOM €M
BEPTUKAIBHOM IIJIOCKOCTBIO HAa paccTtosiHuu 2,40 Mm;

— II0JIOM " FOpHSOHT&J’IBHOﬁ IUIOCKOCTBIO HAJI I10JIOM Ha PaCCTOAHUU 2,25 M.

B cayHax, BaHHBIX KOMHaTaX, CaHy3JlaX, AYLIEBbIX, KaK MPaBHJIO, JOJDKHA
OPUMEHATHCA CKpBITasl 3JEKTPONpPOBOJKA. JlOMycKaeTcss OTKpbITas MPOKIaaKa
Kabenell. B cayHax, BaHHBIX KOMHATax, CaHy3/laxX, AYIIEBBIX HE JOIYCKaeTCs
IpPOKJIaJKa MPOBOJOB C METAUIMYECKUMHU OOOJIOUKAMHM, B METAJUTMYECKUX
Tpy0ax M MeTaUIMYeCKUX pykKaBax. B cayHax 1 30H 3 u 4 J0iDKHA

HCIIOJIb30BAThCSA AJEKTPONPOBOAKA C JOMYCTUMOM TeMIepaTrypod HU30ISIUN
170 °C.

B BaHHBIX KOMHaTax, AYLIEBbIX U CaHy3JaX JOJKHO MCIOJIB30BATHCS TOJIBKO
TO 3JEKTPOOOOpYAOBaHHE, KOTOPOE CHELUAIBbHO MpPEJHa3HAYEHO IS
YCTAaHOBKM B COOTBETCTBYIOIIMX 30HAaX yka3zaHHbIXx nomemenuit mo I'OCT P
50571.11-96 [4], mpu 3TOM AOKHBI BBITIOJIHATHCS CIEIYIOIINE TPEOOBAHUS:

AEKTPOOOOPYIOBaHUE JOJDKHO MMETh CTENEHb 3alllUThl MO BOJE HE HUKE
yeM:

- B 30He 0 — IPX7;
- B 30He 1 — IPX5;
- B 30He 2 — IPX4 (IPX5 — B BaHHaX 00III€r0 MOJb30BAHHNS);

- B 30He 3 — IPX1 (IPX5 — B BaHHaX 00I11€TO MOJIH30BAHHUS);



- B 30He () MOTYT MCHOJB30BATHCS IEKTPONPUOOPHI HampskeHreMm 10 12 B,
NpeAHa3HaYeHHbIE JUIsI TMPUMEHEHUS B BaHHE, MPHYEM HCTOYHUK MUTAHUSA
JOJDKEH pa3MeIIaThes 3a MpeiellaMu 3TOH 30HbL;

- B 30He 1 MOTI'YT YCTaHAaBJINBATLCA TOJIBKO BOAOHAT'PCBATCIIN,

- B 30HE 2 MOTYT YCTaHABJIMBATHCS BOJOHATPEBATENIM U CBETUJIBHUKH KJIacca
3aIUTHI 2,

- B 30Hax 0, 1 m 2 He JomyckaeTcsi yCTaHOBKA COEAMHMUTEIBHBIX KOpPOOOK,
pacupenyCcTpOrCTB U YCTPOUCTB yIIPABICHHUS.

VYcraHOBKa IITENCENBHBIX PO3ETOK B BAHHBIX KOMHAaTaX, MBUIBHBIX
MOMEIICHUSIX 0aHb, TOMEIICHUSIX, COACPKAIINX HarpeBaTEeNH JIJISl CayH, a TAKKe
B CTUPAJIBHBIX IMMOMEIICHUSIX NPAvYeuHbIX HE JOMYCKAETCS, 3a HCKIIOYEHUEM
BAHHBIX KOMHAT KBAPTUP U HOMEPOB TOCTUHMUI]. B BaHHBIX KOMHaTaxX KBapTUP U
HOMEPOB TOCTHHMI] JIOMYCKAETCs YCTAHOBKA IITENCEIbHBIX PO3ETOK B 30HE 3,
MPUCOEIUHAEMBIX K CETH 4Yepe3 pa3feiauTelIbHble TpaHCcHOpMaTOpbl WU
3aIUIICHHBIX YCTPONUCTBOM 3alllMTHOTO OTKJIIOYEHHUS, PEArupyroluM Ha
nuddepeHManbHpd TOK, He npeBbimatomuii 30 MA. JIroOble BBIKIIFOYATEIN U
IITENCENbHBIE PO3ETKU JOJKHBI HAXOAUTHCA HA pacCTOSIHUU He MeHee 0,6 M oT
JIBEPHOTO MpoeMa JAyIeBON KaOWHBI.

Pexomennyercs npumeHsaTs Y30 1y TPYyNNOBBIX JWUHUN IITENCEIBHBIX
pPO3E€TOK C TOKOM cpabathiBaHuss He Ooznee 30 MA, mOpu 3TOM JOJKHBI
BBIMOJHATHCSI  TPEOOBAaHUSI  CEJIEKTHUBHOCTU. PexkoMmMeHayeTcsi NpUMEHSTh
KOMOMHUPOBAHHBIC ammapaThl: aBTOMAaTUYECKWi BbIKIOUarens-Y30. B
HeKOTOpbIX ciydasx [TYD o6s3piBaeT ycranoBky Y30.

Ecnu  ycTpoWcTBO 3ammuThl OT CBEpXTOKAa HE 00€CleuynBaeT BpeMs
aBTOMAaTH4eCcKOro otkiroueHus 0,4 ¢ npm HoMuHaIBHOM HanpspkeHun 220 B u
yCTaHOBKa (KBapTHpa) HE OXBAay€HAa CUCTEMON YpaBHHMBAHHUS MOTEHIMAJIOB,
ycranoBka Y30 sBusieTcs: 00s13aTeIbHOM.

OOsi3aTennbHON  siBsieTcst  yctaHoBKa Y30 ¢ HOMHHAQJIBHBIM — TOKOM
cpabatbiBanus He 6oisiee 30 MA 17151 TPYNIOBBIX JIMHUM, MUTAOMIMX PO3ETOYHBIE
CETH, HaxOoJAIlIUEeCsd BHE MOMEIIECHWH M B MOMEMICHUSIX O0CO0O OMACHBIX U C
IIOBBIIICHHOMN OIIACHOCTBIO.

Ha BBome B 3maHme Ao0mkHA OBITH BBHITIOJIHEHA CHCTEMa YPaBHHUBAHUS
MOTEHITUAJIOB ITyTeM OOBEAMHEHUS CICNYIONUX MPOBOIAIIMX YacTe [2, 4, 5 |:

— OCHOBHOM (MarvcTpasbHbli) 3alIUTHBINA TPOBOAHUK;



— OCHOBHOHM (MarucTpalibHbIM) 3a3eMIISIIOIIMNA MPOBOAHUK WM OCHOBHOM
3a3€MIISIFOLLANA 3aKUM;

— CTAJIBHBIC TPY6I>I KOMMYHI/IK&HI/Iﬁ SHaHHﬁ U MCKAY 3JaHHUAMU;

— MCTAJUIMYCCKHUEC YaCTHU CTPOUTCIbHBIX KOHCTPYKHHﬁ, MOJIHHUEC3alllUThI,

CUCTCMBI LCHTPAJIBHOTO OTOINICHHA, BCHTUIIAINNHN U KOHAUIIUOHUPOBAHUA (pHC
8.2).

PGKOMCHI[YGTC}I Mo Xoay Icpcaavun 3JICKTPOIHCPIHMHU IIOBTOPHO BBLIIIOJIIHATD
AOINOJIHUTCIIbHBIC CUCTCMbBI YPABHUBAHWA ITOTCHIIUAJIOB.

JInd BaHHBIX W JYWIEBBIX IIOMEIICHWUW JOMOJIHUTEIbHAS  CUCTEMA
ypaBHUBaHUSA MMOTEHIIMAJIOB SIBJISICTCS 00s3aTeIbHON u JI0JDKHA
npeaycMarpuBaTtb, B TOM YHCIE, MNOAKIIOYEHUE CTOPOHHHUX ITPOBOJISIIUX
yacTel, BBIXOMAIIMX 3a NpeAensl nomenieHuid. Ecinm  OTCyTCTBYET
ANEKTpOOOOpyAOBaHUE C  TOAKIIOUYEHHBIMHM K CHUCTEME ypaBHUBaHUS
MOTCHIIMAJIOB  HYJIEBBIMH  3alIUTHBIMUA  IMPOBOJHUKAMH, TO  CHCTEMY
YpaBHUBaHUS MNOTEHUHAIOB CleAyeT NoAkiIounTth K PE mmHe Ha BBOIE.
HarpeBarenbHbie 371eMEHTBI, 3aMOHOJIMYEHHBIC B I1OJI, JIOJKHBI OBITh MOKPBITHI
3a3€MJICHHOM CETKOM HJIM 3a3€MJICHHOM METa/UIMYECKOM  000JI0YKOMH,
MOJICOCAMHEHHBIMU K CHUCTEME YpaBHMBAHUS IMOTEHIMAIOB. B kadectBe
JOTIOJTHUTEIIBHON 3allUThl JIJI1 HArpeBaTENIbHBIX AJEMEHTOB PEKOMEHAYETCS
rcnoiib3oBaTh Y30 Ha Tok 10 30 MA. He nomyckaercst ncnoJib30BaTh JI CayH,
BAHHBIX W JAYNIEBBIX TIOMENICHHM CHUCTEMbl MECTHOIO ypaBHUBAHUS
MOTECHIMAJIOB.

OnHodasHble ByX- M TPEXIPOBOAHBIE JIMHUH, a TaKxke Tpexdas3Hble
YeThIpeX- M MATUIPOBOAHBIC JIMHUM NpPU MUTAHUM OAHO(DA3HBIX HArpy3oK,
JOJIKHBI UMETh cedeHue HyJieBbIX pabounx (N) MpoBOIHUKOB, pABHOE CEUEHUIO
(ha3HBIX MPOBOJHUKOB.

Tpexdaszubie yeThIpex- U MATUMPOBOIHBIE JIMHUM MPU MUTAHUUN TPeX(da3zHbIX
CUMMETPUYHBIX HArpy30K JOJDKHBI HWMETh CEeueHHe HyJeBbiX pabounx (N)
MIPOBOAHUKOB, pPaBHOE CEUYCHHIO (ha3HBIX IIPOBOJHHMKOB, eCiHM (ha3HbIC
MPOBOJHUKHA HMMEIOT ceueHue 10 16 MM’ TI0O MeX U 25 MM? [0 aTIOMHHUIO, a
npu OoNbIIKUX ceueHus X — He MeHee 50 % ceyenus (ha3HbIX TPOBOJHUKOB.

Ceuennie PEN mnOpoBOJHHMKOB JOMKHO OBITh HE MeHee cedeHus N
MPOBOJIHMKOB U HEe MeHee 10 MM? 110 Me U 16 MM? TI0 aTFOMUHUIO HE3aBHCHMO
OT ceueHus (Pa3HBIX MPOBOIHUKOB.



Ceuenne PE mpoOBOAHMKOB MOJDKHO PaBHATHCS CEUYCHHUIO (Da3HBIX TIPH
CEYEHHH TOCIeHUX 10 16 MM?, 16 MM? 1Ipu cedeHru (Ba3HBIX IPOBOJHUKOB OT
16 10 35 mm? 1 50 % cedyeHns (pa3HBIX IPOBOJHUKOB IIPU OOJIBIIMX CEUCHUSX.

Puc. 8.2. IIpumep BBINOJHEHHS] CUCTEMBI YPABHUBAHUS TOTEHIIUAJIOB
3JIEKTPOYCTAHOBKH 3aHUS:
1 — BojgoHarpeBareb; 2 — 3a3eMJIUTENIb MOJTHUE3AIUTHI,
3 — I1aBHas 3a3eMIISIoNIas MK1HA; 4 — €CTECTBEHHBIN 3a3eMIIUTENb (apMaTypa
dbyHIaMeHTa 31aHus); S — METAUTHYECKUE TPYObl BOJIONIPOBO/IA, KaHATU3AIIUN

Ceuenne PE nmpoBoTHMKOB, HE BXOSIINX B COCTaB Kabels, TOHKHO OBITh HE

2 2

MeHee 2,5 MM‘ — NpH HaJuYuud MEXAaHWUYECKOM 3aluThl U 4 MM‘ — NIpHU ee

OTCYTCTBHH.

JIroOble BBIKJTIOUATETN U IITETCEIbHBIE PO3ETKH JOJKHBI HAaXOJUTHCS Ha
pacctostHuM He MeHee 0,6 M OT ABEPHOTO MpoeMa AYIIeBON KaOWHBI.



B 3maHMsaX 1Opu TPEXHPOBOJHOM CETH  JOJDKHBI  yCTAHABIMBATHCS
LITETICEJIbHBIE PO3ETKU Ha TOK He MeHee 10 A ¢ 3aIMTHBIM KOHTaKTOM.

[IITtencenpHbIE PO3ETKH, YCTAHABIMBAEMBIE B KBapTUpPaX, MKUJIbIX KOMHAaTaX
OOIIEKUTHI, a TaKXKE B TOMEIICHUSX JIs1 MPEOBbIBaHMUS NETeH B JETCKUX
VUpEeKICHUSAX (camax, SICHsAX, IMIKOJAX W T.I.), JIOJDKHBI HMMETh 3alllUTHOE
YCTPOMCTBO, aBTOMAaTUUYECKHN 3aKPBIBAIOIIECE THE3/IA IITENCEIBHON PO3ETKU MIPU
BBIHYTOM BUIJIKE.

MuHuManbHOE PACCTOSTHUE OT BBIKIIIOYATENEH, MITENCEIbHBIX PO3ETOK U
AJIEMEHTOB 3JIEKTPOYCTAHOBOK JI0 ra30MPOBOJIOB JOJDKHO ObITh HE MeHee 0,5 M.

BeIknrouaTrenu pEKOMEHIYETCS YCTAaHABIMBAaTh HA CTEHE CO CTOPOHBI
IBEPHOM pydYKHM Ha BBICOTE A0 | M, JONMYCKAaeTcs yCTAHABIMBATh UX IOJ
IIOTOJIKOM C YIIPABJICHUEM IIPU IIOMOIIMU LIHYpA.

B IIOMCIICHUAX OJIA Hpe6BIBaHI/ISI ,Z[eTeﬁ B ACTCKHUX YYPCKIACHHAX (caﬂax,
ACIAX, IKOJIax U T.H.) BBIKJIIOYATCIIN CIICAYCT yCTaHABJIMBATb Ha BBICOTC 1,8 M
OT IIO0JIA.

B caynHax, BaHHBIX KOMHATaX, CaHy3JlaX, MBUIbHBIX IOMEIICHUSX OaHb,
[IApUJIKAX, CTUPAIBHBIX IIOMEIICHUAX MPAYE€YHbIX U T.JOI. YCTaHOBKaA
pacnpeaeauTENbHBIX YCTPOUCTB U YCTPOMCTB YIIPABICHHS HE JIOITYCKAETCS.

B nomemenusx ympiBaabHUKOB M 30Hax 1 u 2 ('OCT P 50571.11-96 [6])
BAaHHBIX M IYIIEBBIX IOMEIICHHHA IOIMYyCKAaeTCs YCTAaHOBKA BBIKIIIOUYATEIIEH,
IPUBOIUMBIX B ICHCTBUE IIIHYPOM.

OTkIIIOYaroue anmnapaThl CETH OCBELIECHUS YE€pPJAKOB, UMEIOIINX JIEMEHTHI
CTPOUTENBHBIX KOHCTPYKIUN (KpoBitO, (pepmbl, cTpomuia, Oalku W T.N.) U3
TOPIOYMX MaTEPHUANIOB, IOJHKHBI ObITh YCTAHOBJIEHBI BHE UepaKa.

Haz[ KaXXJIbIM BXOJO0M B 31aHHUC JOJI2KCH OBITH YCTAHOBJICH CBCTUJIbHHUK.

I[OMOBI)IG HOMCPHBIC 3HAKWM MW  YKA34aTCJIM  IIOXKAPHBIX THIPAHTOB,
YCTAHOBJICHHBIC Ha HAPYXHBIX CTCHAX SﬂaHHﬁ, JOJDKHBI OBITH OCBCIICHBI.
ITutanue QJICKTPUICCKUX HMCTOYHHKOB CBCTAa HOMCPHBIX 3HAKOB H YKaBaTeJIeﬁ
THAPAHTOB AOJIKHO OCYHICCTBIIATHCA OT CCTH BHYTPCHHCTO OCBCHICHUA 31dHUA,
a yKasaTeneﬁ IMOKAapHBIX TUAPAHTOB, YCTAHOBJICHHBIX Ha OIIOpax HAPYKHOI'O
OCBCIICHUS, — OT CCTU HAPYKHOT'O OCBCIICHUA.

[IpoTuBOIOXKapHBIE YCTPOMCTBA U OXpPaHHAs CUTHAJIM3ALMs, HE3aBUCUMO OT
KaTeropuu MO HAJEKHOCTU JJIEKTPOCHAOXKEHUS 34aHUS, JOJDKHBI MUTATHCS OT
IBYX BBOJOB, a IPU MX OTCYTCTBUM — JBYMS JIMHMSMH OT OJHOI'O BBOJA.



IlepexntoueHne ¢ OAHOW JIMHUM Ha JPYTryl0 JOJDKHO OCYIIECTBISATHCS
aBTOMATUYECKHU.

YcraHaBIMBAaEMbIE HAa YEPJAKE OHJIIEKTPOJBUTATENH, PACIPEACIUTEIbHBIE
MYHKTBI, OTJEIBHO YCTAaHABIMBAEMbIE KOMMYTAIIMOHHBIC AIIIAPAThI U ANNapaThl
3alIUTHI JOJHKHBI HMETh CTEIEHD 3aIMUTHI He HIbKe [P44.

YcraHoBo4HbIe nposoaa. [Iposona, IIpEAHA3HAYCHHBIC IS
AJNIEKTPOINIPOBONOK,  HA3bIBAKOT  YCTAHOBOYHbIMU.  Ilo  KOHCcTpykuum
YCTAHOBOYHBIE INIPOBOJA JACJAT HA: 3allUMUICHHBbIE, HMEIOIIME IOBEPX
ANIEKTPUUYECKOW U30JALUM METAJUIMYECKYI0 OOO0JIOUKY JUIs 3alUThl OT
MEXaHMYECKUX NOBPEKACHUM, U HE3AINIIECHHBIE — M30JIMS HE 3aIlUIICHA OT
ITOBPEKICHUM.

HauGonee vacto /uisi TPOBOJOK MPUMEHSIOT OJHOXUJIBHBIE MPOBOJA MAPOK
[1B, nmnockue nposoja mapok I1I1B, ITIBC, kabenu BBI™ u np.

Jnst  BAEKTPONMPOBOAOK MPUMEHSIIOT  3JIEKTPOYCTAHOBOYHBIEC — W3JCIIHUS:
BBIKJIFOYATENIH, IITETICEIbHBIE PO3ETKU, MATPOHBI U KOPOOKHU.

AnnapaTypy yOpaBiI€HUS M 3alllUThl CETEH, YydeTa AJIEKTPOIHEPTUH
YCTaHABJIMBAIOT B IUTKAX U MIKadax pa3IMyHOro Ha3HAUYCHHUS.

OCHOBHOM JOKYMEHT HA BBINOJHEHUE MOHTaXAa JJEKTPONPOBOJOK —
YTBEPKICHHASI IPOEKTHO-CMETHAS JOKYMEHTALIUS.

TexHuveckue YCJIOBHSI Ha MOHTAX 3JJIEKTPONPOBOAOK. CKpbITas W
OTKpBITasi MPOKJIAJKa DJIEKTPONPOBOJAOK MO HArpeBacMbIM IMOBEPXHOCTSM HE
nomnyckaeTcs. PaccTosiHre OT OTKPBITO MPOJI0KEHHBIX BHYTPU 3[aHUN MTPOBOOB
1 KaleJei, a TakKe OT pacraeyHbIX KOPOOOK CKPBITHIX MPOBOJOK JO CTATbHBIX
TpyOONPOBOAOB NP MapaJIEIbHOW MPOKIAIKE JOKHO ObITh HEe MeHee 100
MM, a IMpHU TepecedueHnr He MeHee 50 MM. PaccrosHue 10 TpyOOIpPOBOAOB C
TOPIOYHUMHU KHUJKOCTSMH U Ta3aMu cOOTBETCTBEHHO He MeHee 400 MM u 100 Mm.

OTKpBITBIE  3JEKTPONPOBOAKM  JOJDKHBI  IPOKJIAJABIBATBECA C  YYETOM
ApPXUTEKTYPHBIX JTUHUN MOMEIICHUN (KapHU30B, IUIMHTYCOB U T. I1.). OnopHBIe
KOHCTPYKIMHU (KPOHIITEHHBI, CKOOBI) AJIEKTPOMPOBOIOK JOJIKHBI 3aKPEIUISITHCS
Ha CTPOMTEIBHBIX KOHCTPYKIMSIX 3JaHUM Oe3 ociabiieHuss MX MPOYHOCTH, a
HE3aLUIICHHBIE ITPOBOJAA AOJDKHBI KPENUTHCSA K KOHCTPYKIUAM C IPUMEHEHUEM
M30JIALMOHHBIX ITPOKIIAIOK.

[Tpoxoapl MpoBOJOB M Kabelel yepe3 HECTOpaeMble CTEHBI M MEPEKPBITUS
JOJIKHBI BBITIOJIHATBHCS B OTPE3Kax IMJIACTMACCOBBIX TPYO, a uepe3 cropaeMble —
B OTPE3KaX CTaJbHBIX TPYO, KOTOpPBIE MOCIE MPOKIAAKU MPOBOJOK YIUIOTHSIOT



JETKOChEMHBIMU MaTepraniamMu (ILJIAKOBAaTOM MU T. M.). 3arOTOBKY 3JIEMEHTOB
AJIIEKTPOINPOBOJIOK W3 TMPOBOJOB, Kalesel, TpyO cieayeT BBINOJIHATh B
MAaCTEPCKUX 3JIEKTPOMOHTAXKHBIX YYaCTKOB.

YcranoBka BBIKJIIOYATEIIEH, IIpeAOXpaHUTEIIEH, aBTOMAaTHUYECKUX
BBIKJIFOUATENIEH B HYJIEBBIX pa0OYHUX IPOBOJHUKAX 3aMpPELICHA.

[laTpoHbl M NpPOOOYHBIE ammaparbl JOJDKHBI IMOAKIIOYATBCA TaK, YTOOBI
BUHTOBas TUJIb3a OCTaBajach Oe3 HampsbkeHus. Bce ocTanbHble amnmaparhl, B
TOM YHCJIE U YCTAHOBJICHHBIC B IIUTKAaX, MTOAKIIOYAIOT B CETh HA HEMOJABUKHBIE
KOHTakThl. LlITencenbHble pO3ETKM MOJKIIOYAIOT TaK, YTOOBl (Da3HBIA MPOBOJ
MPUCOEIUHANICA K KOHTAKTy JIEBOIO THE3/a, a HYJIEBOW IIPOBOJ K IIPaBOMY.
CoenrHEHUS U OTBETBIICHUS ITPOBOJOB MOHTHUPYIOT TOJIBKO B OTBETBUTEIIBHBIX
KOpOOKax CBApKOM WM OOJITOBBIMH 38KHUMaMHU.

Jlo mojmaun HampsHKEHUSI B AJIEKTPOIPOBOAKAX MPOBEPSIIOT COMPOTHUBIICHUE
M30JIAIMU, KOTOpO€ MOJKHO ObITh He MeHee 0,5 MOM Mexay KaxIbiM
MIPOBOAOM U 3eMJICH U MEXy ABYMs JIFOOBIMU IMPOBOJIAMH.

IMoaroroBka 3JIEKTPOMOHTA:XKHBIX padoT. Takue pabOThl  JTOJKHBI
BBIITOJIHATHCS WUHyCTPUAJIbHBIMU MEeTOJaMU c MaKCHUMAaJIbHBIM
UCIIOJIb30BaHUEM MEXaHU3ALUH.

Jnst 2TOro cocTaBisitoT MpoekT mnpousBoactBa pabdor (IIIIP), rae
MpeayCMaTPUBAIOT MOHTAX AJIEKTPOIPOBOJIOK B IBE CTAUU.

Ha nepBoii cTagum BBITIONHSIOT pa0OTHI 10 KOMIUJIEKTOBAHUIO MATEPUAJIOB U
U3TOTOBJICHUIO OTHAEJBHBIX Y3JIOB 3JIEKTPOCETH — MAarucTpaiu, CTOSKH,
AJIEMEHTHI TPYIIOBBIX MPOBOJOK, a TAKXKE MPOBEPSIOT B XOJI€ CTPOUTEIHCTBA
BBINIOJIHEHWE CTPOUTEIBHOM oOpraHu3auueid Oopo3q M OTBEPCTUH  JUId
ANIEKTPOINPOBOIOK, HHII M TPOEMOB [Jsl ILIMTOB, 3aKIAJHBIX JAeTalleld s
KperyieHus: 000py10BaHuUsI U TPOBOJIOK.

Ha BTOpoOii cTaguu BHITIOJHSIOT paOOThl HEMOCPEJICTBEHHO HAa OOBEKTE B
MOHTa)XHOW 30HE: MPOKJIAABIBAIOT Y3JIbI 3JIEKTPOMPOBOAOK, YCTAHABIUBAIOT U
MOJIKJTFOYAIOT BBIKITFOYATEIH, IMUTKH, CBETUIILHUKH, UCIIBITHIBAIOT MTPOBOIHUKH
10T HAITPSIKCHUEM.

[IITP  momxeH coaepkaTh IUIaH  Pa3MELICHUS  DJIEKTPONPOBOJIOK B
MOMEIICHUSX, TPUHIUIUAIIBHBIE CXEMBI, CXE€MBbI 3JIEKTPUUYECKUX COCIUHCHUU
(MOHTa)XHBIE CXEMBbI), pabodre YepTEeKU M ICKHU3bI Y3JIOB SJIEKTPOIPOBOJIOK,
MOJUJIC)KAIUX HM3TOTOBIIEHUID B MOHTAXXHO-3arOTOBUTEJIBHOM MACTEpPCKOW,
crienuduKaIuy Ha 000pyA0BaHUE, MaTepUAIIbl 1 UHCTPYMEHT, CMETHI.



CxemOl 5IEKTPUYECKHX TMPOBOJOK Ha TIJIAaHE Ha3bIBA€TCS UEPTEXK, Ha
KOTOPOM  MPEICTAaBICHO  PACMOJOKEHHE DJIEMEHTOB  JJIEKTPOYCTaHOBKH
OTHOCHUTEJIBHO CTPOUTENBHBIX KOHCTPYKIUI 3AaHUs WK COOpY>KeHus. Pazmepsl
IIATKOB, JIMHUM JIIEKTPONPOBOJKH, HIIEKTPOYCTAHOBOYHBIX W3JENUN, Kak
MPaBUJIO, HE COM3MEPUMBI C pa3MepaMH MOMEIIEHHUH, MO3TOMY MX Ha IJIaHax
n300paxaroT HE B Macmrade, a TpU TOMOIIM YCIOBHBIX TIpadUuecKux
n3o0paxenui [7, 8].

UTeHue 2IeKTPUUECKON CXEeMbl YCTAHOBKY Ha TUIAHE 3aKII0YAETCsl B TOM, UTO
[0 YCJOBHBIM TpauuecKuM H300paXECHUSIM Ha ITUIAHE OMNPENENSIOT TUI U
KOHCTPYKTHUBHBIE OCOOCHHOCTH TOKOIPHEMHHUKOB, OCBETHUTEIIBHBIX MPUOOPOB U
JIaMII, JIMHUN pabovero U aBapuilHOrO OCBEIICHUS, YKCIIO MPOBOJOB B JUHUM,
HaJlMYue IITENCENbHBIX COCJAMHEHUM, BBIKJIIOYATEICH W WIUTOB, a IO
MIPOCTABJICHHBIM pa3MepaM ONPEACISIIOT MECTO UX PACIIOIOKEHUS B 3IaHUU WU
COOPY>KEHUHU. Y CIIOBHBIE Tpadrueckue M300pakeHUs IEKTPOOOOPYI0BaHUS U
IIPOBOJIKM HA TIJIaHE MPUBEICHBI B IPHIIOKEHUH 1.

OnekTpuyeckas cxemMa IMpoBoJOK Ha 1miaHe (puc. 8.1) o06s3aTenbHO
COIIPOBO’K/IAETCSI PACUETHO-MOHTXKHOM CXEMOM, re JaHO 0003HAYEHUE U THUII
YCTaHaBJIMBAEMOr0 OOOPY/IOBaHUSI M IMYCKO3aLIMTHOM almaparypbl, Mapkd W
CIOCOOBI IPOKJIAJIKK TTPOBOJIOB, APYTHE PacUeTHbBIE JaHHBIE, HEOOXOIUMBIE IS
MOHTaXa M HaJaJKH AJIEKTPOYyCTaHOBKH. CXeMy 3JIEKTPONPOBOJOK Ha ILIAHE
(cMm. puc. 9.3) U MOHTaXHYIO CXeMYy JUJIs pacdeTa ocBerieHus (puc. 8.4) Bcerma
YUTAIOT COBMECTHO.
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Puc. 8.3. SHGKTpI/I‘IeCKaH CXE€Ma OCBETUTEIILHOU QJIICKTPOIIPOBOJAKH HA IIJIAHC
CAHHUTAPHOI'O IIPOITYCKHUKA
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Puc. 8.4. [IpuHuunuanbHas MOHTKHAS CXeMa ISl pacueTa OCBETUTEILHOM
3JIEKTPONPOBOAKH CAHUTAPHOTO MPOITYCKHUKA

TexHoJsiorus MOHTAXKAa IJIOCKUX NMPOBOI0B CKPBITO o/
IITYKATYPKO#. TeXHOJIOrusl onpenenseT nocieA0BaTeIbHOCTh U COJEPKAHUE
MOHTaXHBbIX onepauui. [Ipu CKppITON MPOKIIAIKe MPOBOJIOB MO IITYKATYPKOU
BBITIOJIHSIIOT CJIIEAYIOLINE TEXHOJIOTUYECKUE OTIEPALUH.

Pa3merka — BKIIIOYAET pa3METKy MECT BBOJA, YCTAaHOBKH TIPYIIIOBOTO H
KBapTUPHOTO LIUTKA, JIMHUM IPOKIAJAKUA IPOBOJOB, & TAKXKE MECT YCTAHOBKH



CBETHJILHUKOB, OTBETBUTEJILHBIX KOpOOOK, IITENCETBLHBIX PO3ETOK,
BBIKJIFOUATEIIEH.

3aroToBka Tpacc MPOBOJAOK — BKIIIOYAET 3arOTOBKY OTBEPCTUM ISl IPOXO/1a
IIPOBOJIOB Y€pE3 CTEHbI; CBEPJICHHE WM NPOOMBAHWE BPYUYHYIO THE3[ IOJ
KOpPOOKHM JIJIsl OTBETBJICHHUSI MPOBOJIOB, YCTAHOBKY BBIKIIIOUATENCH M PO3ETOK;
npoOMBKY OOpO37 TMpU TMOMOIIM DIEKTPOMOJIOTKA WM  AJIEKTPOPPE3b;
YCTAHOBKY KOHCTPYKIIMH: KPIOKOB Il  CBETHJIBHHKOB, KOpPOOOK IOJ
BBIKJTIOUATEIM U JIJIS1 OTBETBJICHUS MPOBOJIOB U IPYTUX KPEMEKHBIX JIEMEHTOB.

IIpokaaaka NPOBOAOB IIPEIyCMATPUBACT: TIPABKy TPOBOJIOB IyTEeM
OPOTATHBAHUS  MPOBOJA Yepe3 CyXylo TpANKY, 3aXaTyl0 B  pyKe
ANEKTPOMOHTaXHUKA (puc. 8.5, a); 3aroToBKy KOHIIOB HPOBOJOB U
IPOTATUBAHUE UX B KOpoOKH (puc. 8.5, 0); u3rubanue mpoBOJIOB HA MTOBOPOTAX
(puc. 8.5, B); MPOKIAAKYy MPOBOJAOB B TOTOBBIX Oopo3nax (puc. 8.5, r);
POKJIAJIKY IMPOBOJIOB IO CTEHaM C '"MpUMOpaKHBaHUEM' HX anedacTpOBHIM
pactBopoM (puc. 8.5, ).

Puc. 8.5. IIpoknaaka mpoBOAOB CKPBITIX 3IEKTPOINPOBOIOK:

a - MpaBKa MpoBoja; O - MPOTITUBaHUE MPOBOJOB B KOPOOKY; B - U3THOAHUE
MpOBOAOB; T - TMpoOKiIaaka B Ooposne; 1 - "mpumopaxkuBaHue" MpoBoja
ane0acTpoBBIM paCTBOPOM

3anpemaercs KpPENmuTh TPOBOJA CKPBITHIX AJIEKTPOIPOBOJIOK TBO3ISMHU.
[Ipo3BOHKY M MOJKIIOYEHHUE IPOBOJOB BBITIONHSAIOT TIOCJE 3aTBEPACBAHUS
anebacTpoBOro pacTBOpa B MECTaX KPEIUICHHS MPOBOJOB U KOPOOOK. PaboTh
BBITIOJTHSIOT B CIEAYIOUIEH IMOCIeN0BaTeIbHOCTH: 3ar0TaBIMBAIOT KOJbIa Ha
KOHIIaX JKHJI TPOBOJIOB B OTBETBUTCIBHBIX KOPOOKAX; IPOBEPSIOT CXEMY
IIPOBOJKHA TYTEM TPO3BOHKH; MPUCOCAWHSIOT JKWIbI K BHHTOBBIM 3)KHUMaM
KOpPOOKH; 3aKpBIBAIOT KOPOOKY.



Mactep (Opuramup) o0si3aH 10 OIITYKATypUBAaHUS CTEH W 3aJCIKU OOpO3]
COCTaBUTh MCIOJHUTEIBHYIO CXEMY MPOBOJIOK M aKT Ha CKPBITbIE PaOOTHI MO
MOHTaXKY 3JIEKTPONPOBOJOK. [I0 OKOHYaHUM MITYKATYpHBIX pabOT HEOOXOAMMO
IIPOBEPUTDH KUJIbI JEKTPONPOBOAOK Ha OOPBIB, MPUCOCIUHUTh U YCTAHOBUTH
BBIKJIFOYATEIH, IITETICEIbHBIE PO3ETKU, CBETUILHUKH.

MoHnTaxk CKPBITBIX JJEKTPOIIPOBOAOK Y3J0BbIM METOIAOM. MoHTax
QJICKTPOIIPOBOJOK B JKHUJIbIX THIIOBBIX 3JaHHAX PCKOMCHAYIOT BCCTHU Y3JIOBBIM
MCTOAOM C U3TOTOBJICHHUCM Y3JIOB Ha CTCHAAX B MACTCPCKUX.

HpI/I IMOATOTOBKC 3dKa3a Ha CTCHIOBYIO 3arOTOBKY H€O6XOI[I/IMO IIPOBCPHUTH

COOTBETCTBHE MPOEKTYy (aKTHUECKHX pa3MEpOB TMOMEIIEHUH U HX
PaCIOJIOKCHUE.

Ha cxeMe »1eKTponpoBOJOK Ha IUIAHE BBIIEISAIOT Y3JIbl JUISI pa3MELICHUS
OTBETBUTEIBHBIX KOPOOOK TaK, YTOOBI OTXOISAIIME MPOBOJTHUKHU MPOTITUBAIUCH
He 0oJiee 4yem uepe3 OHO OTBEPCTHE B CTEHE. 3aTE€M BBIYEPUMBAIOT 3CKU3bI BCEX

y3JI0B C YKa3aHHEM YMCIIa U JUIMHBI TPOBOJOB, OTXOASAIINUX OT Y3JI0BOM KOPOOKHU
110 YCTAaHOBOYHOW apMaTypBhl.

Hampumep, ans nomenienuss Ne 25 (cm. puc. 9.3 B ocaix A-b u 3-
4) mocnea0BaTeIbHOCTh COCTABICHHS CXEMbI coeanHeHni y3ma Ne 25 mokasaHa
Ha pucyHke 9.6, a, 0, B. [Io cxeMe cocTaBsitoT crieniupUKaIiio MaTepruasoB.

MoHTAaXK 3JIeKTPONPOBOAKH B XKHIIBIX, OOIECCTBEHHBIX, 8 IMUHHCTPATUBHBIX
U OBITOBBIX 3/IaHUSIX MOXKET MPOU3BOAMTHCSA € MCMOJIb30BAHHEM KadeJbHBIX
KaHaJiax u kopoo6os [9, 10].

DNeKTPONpPOBOAKA, MOHTHPYEMas B KOPOOE, MOKET BBITIOHITHLCS IO CTEHaM,
IUIMHTYCAM W MOJy TomenieHus (puc. 9.7), He HapyIas ero SCTETUYHOTO BHIA,
Jake TIociie TTPOBEACHMS PeMOHTa rmoMerieHus. [IpoBoaka MoKeT OBITh TaKkKe
CMOHTHpPOBaHa B KOpoOax uisi OETOHHBIX IIOJIOB WM B KOpoOax Toxa
(banbIImoIoMm.
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Puc. 8.6. CxeMbl COeTMHEHUS] OCBETUTEIBLHON AJIEKTPONPOBOAKH B y3ye Ne 25:



a - OIHOJIMHEHHAs; 6 - MHOTOJIMHEIHAs; B - COEIMHEHUE TIPOBOJIOB B Y3JIOBOM
KOpOOKe.
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Puc. 8.7. Opranuzanusi pabo4yero Mecta B aAMUHUCTPATUBHOM MTOMEIIEHUN HA
OCHOBE KOpPOOOB:
1 — xopo6 TA-GN ¢ HanpaastomumMy; 2 — pamka-cynmnopt PDA-DN non
anekTpoycranoBouHble uznenus DKC, cepus «VIVAy; 3, 4 — po3eTka cuioBas; 5
— Tenedonnas pozerka RJ-11; 6 — komnbrorepHas po3etka RJ-45; 7 — BHyTpeHHUI
n3MensieMblt yroi NIAV; 8 — coequnenne GAN Ha CThIK; 9 — BHEITHUN

n3mensieMblil yroi1 NEAV; 10 — tpoiinuk/otBox NTAN; 11 — miockuit yrou
NPAN

[IpenmymecTBa 3TOro BUJa 3IEKTPONPOBOAKH [9]:

- TIpe/ieNibHasi OBICTPOTA YCTAHOBKU «pabOYero MeCcTa»: paMKH - CYHIOPTHI
MOHTUPYIOTCSI TIPOCTHIM 3allleIKUBaHUEM. be3 JOMOJHUTENBHOrO0 Kpereka B
HUX 3aIIeJIKUBAIOTCS dJIEKTPOYCTAHOBOYHBIE U3IEIINS;

- HET HeoOXOIWMOCTH WCIOJB30BaTh B KOpPOOE JIOTIOJHHUTEIbHBIC
YCTaHOBOYHBbIE KOPOOKHM, T.K. PaMKU - CYIIOPTHI SIBJSIOTCA €IWHCTBEHHBIMU
KOMIIOHEHTaMH, HEOOXOJUMBIMU JIJIi YCTAaHOBKHM CHJIOBBIX, Tele()OHHBIX U
KOMITBIOTEPHBIX PO3ETOK B KOPOO;

- JKOHOMUYHOCTb CUCTEMBbI IIPU HUCHOJIb30BAaHUM PO3ETOK cepuu « VIVA» 3a
CYET MPHUCOSTUHCHHS Kabens K OOKOBOM, a HEe 3aaHel, 4acTH PO3eTOK. Takum
obpa3om, B KopoOe ocTtaercs OOJbIIe CBOOOJHOTO MeCTa W TOSBIISCTCS
BO3MOKHOCTh MCIIOJIb30BaTh KOPOO MEHBIIIETO pa3Mepa;

- CIELMAJIbHBIE 3JIEMEHTHI Ha YIJIaX PaMKU - CYNIOPTa BBIPE3alOTCsA IS
0oJiee HaIe)KHOTO U AICTETUYHOTO KPEIJIEHUS KPBIIIKK KOpoOa U paMKH;



- HaNU4Me pasfeNuTeNe M KpbILEK OIS HUX T[O03BOJSIET CO3/1aBaTh
000cOOJIeHHBIE OTAENEHUS BHYTpPH KOpoOa M pa3leisaTh pa3lIMyHble CETH.
Kppimika kopo0a mokpsiTa CrieliaibHOM MIIEHKOU JIJIS 3alIUThI OT TPS3H U MBLIH
npu MoHTaxe. KpoMme Toro, Ha IJIeHKE MOKa3aHbl OCHOBHBIE aKCECCyapbl U
MHCTPYKIUHU 10 MOHTaxy. CrucTemMa KperuieHHus KPBIIIKKA Ha KaHAJIe UCKII0YaeT
BO3MOXXHOCTh CaMOIPOU3BOJIBHOTO OTCOCAMHEHHUS KPBILIIKU, a TaKXKEe CHATHUSA
KPBIIIKA pPyKaMH 0e3 CHEeIUalIbHOTO MHCTPYMEHTA WM OTBEpTKHU. BHyTpeHHME
¥ BHemHHE HM3MeHseMble yribl (70-120°) mis kayecTBEHHOro MOHTaXKa HpH
HepoBHBIX cTeHax. Kopoba u akceccyaphsl BBIIEPKUBAIOT yIaphl, paBHbIe 6 J]XK.
[Iupokuit accopTumMeHT KopoOoB (16 TumopasmMepoB) W MuHHKaHAIOB (9
TUTIOPa3MEpPOB). BO3MOKHOCTH MOHTa)Ka 3JIEKTPOYCTAHOBOYHBIX M3CIUN
«DKC» cepun «VIVA» (45x50 mm), «Mosaic 45» (45x45 mm) u «Gewiss 20
System» (45x46,5 Mm).

- BO3MOHOCTh COETMHEHUSI CO BCEMU JIMHUSIMU KOPOOOB U3 TaMMBI CEpUU
«HJIANHEP».
KoHTpobHbIE BONPOCHI

1. IlepeunciiTe TEXHUYECKUE YCIOBUS HA MOHTAX 3JIEKTPOIPOBOIOK.
2. llepeuncnure TpeOOBAHMS K MOHTaXXy BBIKIIOUATENEH, TATPOHOB, PO3ETOK.
3. Ha3zHaueHue u coaepkaHue NpoeKTa Mpou3BOACTBA padoT.

4. B yeM 3aKiIIO4AeTCS MOHTaX OJJIEKTPONPOBOJOK HWHAYCTPUAIBHBIMU
MeToaMHu?

5. Kak cocTaBUTh CXEMY COCMHEHUN y3J1a DJIEKTPOIPOBOIOK?
6. Pacckaxkute 00 ocodeHHOCTSIX cucTeMbl TN-C-S.

7. PaCCKa)KI/ITe, KaK Ha BBOJC B 3JaHMC BBIITOJIHACTCA CUCTEMA YPaBHUBAHUA
IMIOTCHOMAJIOB.

8. VYKaxuTe OCHOBHBIE MPEUMYIECTBA MOHTaXXa AJIEKTPOIPOBOJIKH B
kaHanax u kopobax JIKC.

9. PacckaxxuTe TEXHOJOTMIO MOHTa)ka DJCKTPONPOBOAKHM B KOpoOax B
OETOHHOM IIOJTY.

10. PacckaxxuTe TEXHOJOTHIO MOHTa)xa JJIEKTPOMPOBOAKH B KOpoOax Toj
danpiInonamu.



IIpakTnyeckas padora Ne 9
Tema : OG03HaUeHHE H TPACCHPOBKA MH:KEHEPHBIX ceTell HA CTPONTETbHOM
reHepaJibHOM IJIaHe
Leab padoThbl: HAY4YUTHh CTYACHTOB O0O3HAYEHUIO U TPACCUPOBKE HMH>KEHEPHBIX
ceTell Ha CTPOUTEIHHOM FeHEPAIbHOM IIJIaHe
Xoa pabéoThi:
1. Pacyer moTpe0HOCTH B 3JIeKTPUYECKHX HArpy3kax (pemieHus o

BpPEeMEHHOM cxeMe JIEKTPOCHAOKeH M)

Pacuet BhIIONHSIEM 110 YHGHBHOﬁ SKOHOMHUYECKOMN MOIIHOCTH Ha IMJIHPY6

rojaoBoit croumoctt CMP o gpopmyie:

P, =P.C-K,

rae P — yjaenbHas MOITHOCTH ONpEeAesieMas 0 HOPMATUBAM ISl KUJTUIIHO-
rpakIaHCKOTO CTPOUTENLCTBA, P =72kBA/mmn.py6. (17 ueH 1984 r.);

C - ronoBoit 00bem CMP, C =31076mmm.py6. (ieHa 1984 r.);

K — KO3 (PUIMEHT y4YUTHIBAIOMINIA PAiOH CTPOUTEIHCTBA U MPUHUMAEMBIi
110 pacy€THbIM HOpMaTUBaM, K =1.

P, =72-31076-1=224xBm

JIJ1st BpEMEHHOTO 3JIEKTPOCHA0XKEHHSI CTPOUTENIbHOM MIIOMIA/IKK TPUMEHSAEM
WHBEHTAPHYIO TEPEABMKHYI0 TpaHCHOPMATOPHYIO TMOJACTAHIIMIO 3aKPBITON
koHcTpykiuu KTII CKB Moccrpoit ¢ momuocteio 320kBT u rabapuramu
3,33x2,22m.

Pemenus mo BpeMeHHOM cXeMe JIEKTPOCHAOKECHHUSI.

-IIUTAHUE OCBETUTEJBHBIX U CUIIOBBIX TOKOIPUEMHHUKOB OCYILECTBIACTCSA OT
OOIINUX MarucTpaici;

-BO3YIIHBIE MAarvuCTPaJIbHbIE JIMHUHM YCTPAUBAECTCA BIOJIb IPOE3J0B, YTO
JlaeT BO3MOXXHOCTh MCIOJIb30BaTh CTOJIOBI CBETUILHUKOB HAPY>KHOT'O OCBEIICHUSI.
BpemMennrie omopsl U3 OpeBeH UIMHOW 7-9 M., paccTOsHHE MEXIy ONopaMu He

oonee 30 MeTpoOB;



-AJI1 MOAKJIIOYCHUA OallIeHHBIX KpaHOB IIPUHHUMACTCA IIJJAHTOBEINA Ka0elb B

YCWJICHHOW PE3WHOBOM 000JIOUKE.

2. Pacuer HCOﬁXO)II/IMOFO KOJINYECTBA MPOKEKTOPOB JisI OCBCIICHUS

CTPOUTEIBLHOM NJIOMIAIKHA M 30HbI IPOM3BO/JICTBA padoT

Yuciio mpoKeKTOpOB N pacCUMTHIBAEM 4Yepe3 yJeabHYyr0 MouiHOocTh N 1o

bopmyie:

N:p-E-S’
P

I

rie p- YyledbHas MOIIHOCTh, MpH ocBelmeHuu mnpoxektopamu [13C-35
p= 0,3Br/M2 - IK

E — OCBEIIEHHOCTb,

E, = 25k — U1 OCBEIIECHUS TEPPUTOPUU CTPOUTEILCTBA,

E, =205k — 11 MOHTAKa CTPOUTEIBHBIX KOHCTPYKIIHN;

S— miIo@aab IIOMIAIKH,

S,— Ioulaab NoJJIeKanias OCBEUICHUIO (TEPPUTOPHUS CTPOUTEIBHOTO
KOMILIEKCa), S, =18545x°,

S, — U1 BEICHHSI MOHTaXHBIX pa0OT HAa OJJHOM 3JaHUM WU HECKOJIbKUX, B
3aBUCUMOCTH OT KOJMYECTBAa MOTOKOB (MPUHUMAETCS PaBHOW  IJIOIIAIU
MOHTHUPYEMOTO 3/1aHus), S, =36-16 =576.1°;

P, —MOIIIHOCTB JIaMIIBI IpOKEKTOpa, P, =1500Br .

nl:Nl:%:8wm
0,3-20-576
n,=N, =———=3um
1500

3. Pacyer moTrpeOHOCTH BO BpeMEHHOM BOJOCHAOKEHUHN



Pacuer motpebHOCTH BO BpPEMEHHOM BOJOCHA0XXEHUW BBIMOTHSIEM TIO
YKpYIHEHHBIM TMoKa3zarenasiM Ha 100 MiH.py06. CMETHOH CTOMMOCTH TOIOBOTO
ooreMa CMP u nomosHsieM pacueToM pacxoja BOABI ISl MPOTHBOMOMXKAPHBIX
1eJei Mo MJIOMAIKA CTPOUTEIBHOIO KOMILIEKCA. 3AECh K€ ONpPENesieM TUaMeTp
BOJIOTIPOBO/IA U KOJIMYECTBO TUAPAHTOB.

Cyro4Has moTpeGHOCTL KoiuuecTBa Boabl (n/c) Ha 100 MuH.py6. romoBoit
croumoctd CMP npunumaercst 0,131x/c.

31076
Qcym = W : 0113: 0,004]1/6’ .

MuHUMaNTBHBIN pacXo/ BOJBI AJII MPOTUBONOKAPHBIX LIEJEH ONpeeisieM U3
pacyeTa OJHOBPEMEHHOI'O IEUCTBUS 2-X CTPYH U3 TMAPAHTOB IO 51/c HA KAXIYIO

cTpyto, T.€. Q. =5-2=10,04/c.

noostc

Qu5u=Qum +Q,,,c =0,004+10,0=10,0041/c

JluameTp BOJIOITPOBOTHOM HAMIOPHOM CETH OmpeaeseM 1Mo hopmylie:

I[:\/4.Qm 1000
TV

4.10,004 -1000
314-15

U= =9217mm

[TpuHrMaeM quameTp BOIONPOBOAHOM ceTh 100MM.

BriBongr:

IpakTnueckas padora Ne 10
Tema: TeXHHKO0-IKOHOMHYECKHUE MOKA3ATE]IN FreHePAJbHBIX IJIAHOB

Henab padoThbl: 3aKpenuTh TEOPETHUECKUI MaTepual, HAYYUThCS BBINOJHATH
reHepaJIbHbI IJIaH ycaJeOHOW 3acCTpOMKM M  PACCUUTHIBATH TEXHUKO-
SKOHOMMYECKHME MMOKA3aTEIN MMPOEKTA



Xon padoThI:

Conep:xanue padorbi:CornacHO 3aJlaHHBIM BapHaHTaM Ha MUJUIMMETPOBOM
oymare ¢dopmata A4 B wmacmrabe 1:200 BBUEPTHTh TEHEPATBHBIA IIJIaH
ycaaeOHON 3acCTpOMKM U PACCUUTHIBATH TEXHUKO-KOHOMHUYECKHE IMOKa3aTelu
IPOEKTA.

OO6pa3er mokaszan Ha puc. 56 u B Tabmure 20.

HUcxoanbie panHble: MHAUMBHAYyallbHBIE 3aJlaHUS W JAHHBIE TMPAKTHYECKOU
padoter Ne 1.

MeToauka BbINOJHEHUs PadOThI:

1. HanecTu KOHTyphHI NpPHYCameOHOTO ydacTKa Iuomansio or 600-1200M% u
TOPU30HTAJM (TOJIBKO HAa y4acTKaX, HE 3aTPOHYTHIX BEPTUKAIBHOMN IJIAHUPOBKOMN
yepe3 0,5 M, xapakTepusylolue peiibed) MECTHOCTH ) M Pa3MECTUTh Ha HEM
IPOEKTUPYEMOE 3/IaHHE), XO3SIMCTBEHHBIE MOCTPONKH U rapax (€ciau TaKOBbIe
MMEIOTCS JIMHUSMHU TOJIIIUHOU S), 03€JICHEHUS IOPOKEK U MOABE3/I0B, YCIOBHBIE
o0o03HaueHus. Bokpyr KOHTypa 3/1aHMs, COOPYKEHUSI MOKA3bIBAIOT OTMOCTKY M
BBHE3HBIC TAHAYChl, HAPY)KHBIC JICCTHUIIHI U TUIOMIAIKH Y BXOAOB. (puc.4.1). .

[Ipu pa3MemeHMr Ha y49acTKE XO3SMCTBEHHBIX IMOCTPOEK CIEAYEeT YUUTHIBATH,
YTO PACCTOSTHUE OT CTEH JKUJIOTO 3aHUS ¢ OKHAMH JKUJIBIX KOMHAT JI0 TIOCTPOMKHU
JIOJKHO OBITH HE MeHee 6...8 M.

3. Ha reHepaqbHOM IJIaHE TMOKA3bIBAIOT TAKXKE AJIEMEHTHI OJaroycTpoNCTBa H
03€JICHEeHHUSI, TPOTYaphl U MOBE3AHBIC TOPOTH.

4. BBIOTHUTH BEPTUKAIBHYIO MIPUBS3KY 3[JaHUS K YYaCTKY MECTHOCTH.

BeptukanbHas mnpuBsizka 30aHUS K YYaCTKy MECTHOCTH BBITIOJNHSAETCA TI0
CJIeIyIOLEMY MPABUILY:

1. Eciiu Toyka JeXUT Ha TOPU30HTANIM, TO €€ OTMETKAa paBHA OTMETKE ATOU
TOPU30HTAJIH.

2. Ecniu TOUKa JISKUT MEXTY TOPU3OHTAIISIMU, TO HAJ10 IPOBECTH Yepe3 3Ty TOUKY
JVHUIO, TMEPHNEHAUKYISPHYI0 K COCEIHHUM TOPHU30HTAISIM W HM3MEPHUTH IJIMHY



oTpe3kaMB MM (paccTosHUE OT MIAQAIICH TOPH3OHTAIM 0 TOYKH) W
paccrosiare d B MM MEX]Ty TOPU30HTAISIMH C TIOMOIIBbIO JIMHEHKH.

3. Briunciaenue YCPHBIX OTMCTOK VYIJIOB 3JaHMA IIPOMU3BOAUTCA I10 d)ODMVJ'Ie:

H 4 =H yucop. + -===-==--- ; 20e M — paccmosnue om Miaouietl

d copuzoumanu,

d-— paccmosnrue MGD)‘C()V

COPUSOHMAJIAMU,

h — evicoma ceuenus D@ﬂb@(ba

4. BpluncJieHHBIE YCPHBIC OTMCTKHU VYIJIOB 3JdHUA ITPOCTABJIAIOTCIA HA YCPTCIKC

[10JT BBIHOCHBIMHM ITOJIKAMU, IPOBEIECHHBIMHI M3 VIJIOB 3/1aHud (cM. puc.4.1).

5. BeraucnsgeM mpoekTHVIO (KpaCHVIO) OTMETKY IUIAHUPYEMOW TOPHU30HTAITHLHOU
IUTOIIAAKH, OHA VCJIOBHO pPaBHA MAKCUMAJIBLHOM 4YepHOM orMeTke mirroc (.20,
eneHHou Ha 4:

ﬂ@ = H A_max+0.2

6. BI)I‘-II/ICHGHHVIO IIPOCKTHYIO OTMCTKY IIPOCTABJIAIOT HAa/l BBIHOCHBIMH ITOJIKAMHM.

7. BeruuciiseM ad0COIIOTHVIO OTMETKY I10J1a IEPBOTO dTAXKA

H .. =H ,p + Nyor, Tae H ,, — IpoekTHAS OTMETKA CIITIAHUPOBAHHOU

ITOBCPXHOCTH,

BM— BbBICOTA HNOKOJA, OIIpcaAcsieMas OT I10J1a

IIEPBOT0 ATaXKA 0 CINIAHUPOBAHHOM

HOBEPXHOCTH, Ny = 0,150 M (Juis




INPOMBIINIJIICHHOT'O S,HaHI/I}I)

8. AOcoirroTHas OTMETKY, COOTBETCTBYIOIIYK) VCIOBHOM HYJIEBOM OTMETKE,

HDHHHTOP'I B CTPOUTCJIbHBIX Da60'-II/IX qJCPpTCKaX 3aHusA, COOPYKCHHUA, IIOMCIIIAIOT

Ha IOJKE JUHUU-BLIHOCKU M 0003HAYAIOT 3HAKOM é’ N

5. IIpocTaBUTH pa3MepHL.

6. Paccuurats TOII 3manus

TexXHUKO-2KOHOMHMYECKAs OLICHKA NPOECKTA OCYIIECTBIISICTCS C 1I€IbI0 BBISIBICHUS

pPalMOHAJILHOCTH M OKOHOMMYECKOU Bd)d)eKTI/IBHOCTI/I IIPOCKTa C VY4YCTOM

CAMHOBPCMCHHBIX 3aTpPaT Ha CTPOUTCIBCTBO 3AdHHS M ITOCJIACAVIOINWX PACXO0J0B

Ha CIro 5KCIIJIYaTallnIo.

OHDCI[CHHCM CICAYIOMNC TCXHHUKO-ODKOHOMHWYCCKHUC II10Ka3aTCJIn 00BEMHO-

IIJIAHUPOBOYHOI'O PCIHICHUSA 3AaHUA .

- okujag maomaab Fi (cieayer onpeaensTh Kak CyMMY IUIOMIAAEH SKUIIbIX

KOMHAT)

- BCIIOMOTI'aTCJIbHAasA FB_ ( CIICAYET ONPEACIIsITh KaK CYMMY ILIOIIAACH HOI[CO6HBIX

HOMCHICHI/H\/'I 0e3 yacTa HOH)KHﬁ, 68.J'IKOHOB, BEpaHA, TCppaC H XOJOJHBIX

KJIQJIOBBIX, TAMOYVDPOB)

- obmyro miomanp goma Fo= (Fut Fe+ F)) (caeayer ompenensath Kak CyMMY
IUIOIIAJIEA MX ITOMEIIEHUI, BCTPOEHHBIX MIKadOB, a TAKKE JIOHKHHI, OaJIKOHOB,

BCpaHJd, TCppaC M XOJOAHBIX KJIAAOBBIX, IMOACYHUTHIBACMBLIX CO CJICAVIOINTMMMH

OOHWKAIMMI Koddduimmentamu: g g0k — (0.5, 11 0aJaIKOHOB UM Teppac

— 0,3, Ju1st BepaHa ¥ XOJOIHBIX KJIaaoBbIx -1,0.)

HJ'IOIHaI[I), 3aHMMacMasd  INc4YbrO, B IJIOIIAAb HOMGHIGHI/Iﬁ HC BKJIIOYACTCA.

HJIOHIaI[I) oA Mapiicm BHVTDHKB&DTHDHOfI JICCTHHUIIBI IIPKM BBICOTC OT IIOJIa 10

HU3a BBICTVIAIONIMX KOHCTPYVKIMKA 1.6 M u 0oJjiee BKJIOYAETCS B IUIOMIANB

MMOMECIICHUM, TJI€ PACIOJIOKEHA JISCTHHUIIA.

- mosne3Has miomazp goma Fo, m? (Fut+ Fy):

- CTPOUTEILHEIN 006eM V, M°;

- IJIOLIA/Ib 3aCTPONKY 31aHus F3, M2;




- KOBd)d)I/ILII/ICHT SKOHOMHUYHOCTH INNIAHUPOBOYHOI'O PCIIICHMA .

K1= »xwiag rioniaas/ mojae3Has mionaib

- K03d)d)I/IHI/IeHT paoOHAaJILHOCTHU 06’BCMHO-HHaHI/IDOBO‘IHOFO PCHICHU A

K2= cTtpourtenpHblii 00beM/ 110JIE3HAS TUIONIAITH

3HaUYCHUS TMOKa3aTelch YCTAHABJIHUBAIKOTCA COIJIACHO IIpaBHWJIaM I10JCYCTOB,

n3ao0xeHasIM B CHull 2.08.01-89 «Kunbie 3manusy.

Puc.4.1 Yuactok rerruiana M1:500
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Yenobrele 00o3HaveHYSA

A+~ 020X OPHUC

HEHH - dopoxka ¢ nAumadHsM NOKgsIMYCH
[ - dopoxka c ac@ansmobar NOKDsIMUEM
(] - abmomodunsHas dopoza

[ - zaoH

- YbemHuk

[ - daccevw

@B - mexebou Habec

@ - Gepeby

C—2 - kycmapHuk B xubou uszopody

KoHTpoOJBbLHBIE BOIPOCHI:

1. Kak onpenennts KpaCHbIE U YEPHBIE OTMETKH ?

2. Kak onpenennts 006eM 31aHUS?

IIpakTnueckas padora Ne 11
Tema: I'paduueckue 0003HaAYCHUA MAaTEPHAIOB U 3JIEMEHTOB KOHCTPYKIMHU
Hean paGoThl: 03HAKOMHUTH CTYAEHTOB C TIpaduueckuMu 0003HAYEHUSIMU
MaTepHaloB U 3JIEMEHTOB KOHCTPYKIIHIA

Xoa padoThi:

YciaoBHble rpaduyeckue 0003HAYEHUS MATEPHAJIOB, 3JIEMEHTOB 31aHMH,
COOPY:KeHNH ¥ KOHCTPYKIM, I0/bEMHO-TPAHCIIOPTHOI0 000PY10BAHMS

VYcnoBHbIe rpaduueckre 0003HAUCHUS MATEPHATIOB B CEUYCHUSIX B 3aBHCUMOCTH OT
BUJa MaTepuasioB J0kHBI cooTBeTcTBoBath I['OCT 2.306-68 ECK]I wu
MPUHUMAIOTCS COoTJIacHO Tabmute 2.7.



Ta6nuna 2.7 — YcnoBHble rpadudeckue 0003HaUYCHHUS MaTEPUAIOB

Matepuain O6o3nauenne ‘Matepuan Oo6o3HaveHME

B ceuenuax

4 7 7
1. Meramisl u //// 6. Kamens [7,7,77,7,7,
o ararars ///
/ 7

7/ /7
TBEP/IbIE CILIABBI €CTECTBEHHBIN FA
2 7 Tpyur | [7 77 77
Hewmeramnnueckue €CTECTBEHHBIN
MaTepHaHI)I, B TOM 8. 3aCI)IHKa u3 /// /// /// Z
LT A
aucie MoOOTO MaTepuana | [zl z,
BOJIOKHUCTBIC o0 C
. Ctexno u THE
MOHOJIUTHBIE, APy A 7
CBETOIPO3PAYHBIC % % 7
IUTUTHBIC
MaTepHAaIIbI

(mpeccoBaHHbIE) 3a
UCKITIOYCHUEM
YKa3aHHBIX HUXKE

3. Kepammka wu /// 10. Kungkoctu —_ — —
CWJINKATHBIE / et

MaTepUaIbl IS
KJIaIKU
4. beroH ,/;//j’;/’g 5/ 4 11. BomokHHCTBIE,
o / P
A LIRSV MOHOJIUTHBIE

5. JlepeBo > )))j matepuansl  (8ata, (Y P F 7]

CTEKJIOBaTa, BOMJIOK

1 T.I1.)
Ha Bunax (dacane)
1. Metamnbl ””””” “””m' i;/lpHHiJlIaJlKa u3

CTPOUTENIBHOTO U
CHEUHUAIBHOTO
KIIMHKEPA, KEpaMKu
U T.IL

2. Cranb pudienas 5. Crekino H' , m

3. Crainnp
pocevHas F@'




VYcnoBHbIE HM300paKE€HUSI HIIEMEHTOB 3[aHHM, COOPYXKEHHUH M KOHCTPYKLHN
npuHATH corsiacHo 'OCT 21.501-93 CIIJIC u npuBenens! B Tabnune 2.8.

Tabmuma 2.8 — VYcnoBHble rpaduyeckue U300paKEHUS  CTPOUTETBHBIX
KOHCTPYKIIMH U UX DJIEMEHTOB

N3obpaxkenue
HaumenoBanue
B TIJTaHE B pazpese

1. I[leperopojika u3 CTEKI00IOKOB

[Ipumevanne. — Ha 4yeprexax B

macurrade 1:200 u Meabue  “TTTTTT1

JOTyCKaeTcsl 0003HaUeHHE BCEX BUJIOB
MEPErOopo0K OJHOM CILTOITHOM
TOJICTOM OCHOBHOM JIMHUEM.

2. IIpoemsl ~J™

| 4

2.1. Tlpoem (mpoektupyembiii 63 ’7 ’7
3aroJTHEHUS )

2.2. Ilpoem, nojmexamiuii mpoOUBKE B

Le 2 |

CYIIIECTBYIOIIIEH CTEHE, IMEPEropoJike,
TIOKPBITHH, TTEPEKPBITHH ’7 7

A
N

2.3. IIpoem B CylleCTBYIOIIEH CTEHE,

TIEPEeTOpPOJIKE, MTOKPBITHH, ~~
MIEPEKPBITUH, TTOJIEKAILINMN 3a/ICIIKE I

[Ipumeuanne. — B  noscHsAwomwen

S~
HaAIInCcHu BMECTO MHOTOTOYHA 2anenark Aanenarts
YKa3bIBalOT MaTCpHraJl 3aKJIaaKH.

2.4. IIpoemsr:

a) 6e3 yeTBepTH L — |




0) ¢ YETBEPTHIO

B) B macmrtabe 1:200 u Mmenbue, a

TaKoKC  IJIA qepTe>KeI71 SJICMCHTOB
KOHCTpYKHHﬁ 3aBOJCKOI'O
HN3TOTOBJICHUA

3. [Tannyc

[Ipumeuanne. — VYKIOH maHayca

YKa3bIBAalOT B IUTAHE B MPOLEHTaX
(mampumep, 10,5%) wnmm B BuAe

OTHOLIEHUS]  BBICOTBI W JJIMHBI
(manpumep, 1:7). Ctpenkoii Ha TUIaHEe
YKa3aHO HaIlpaBIICHHUE CITyCKa

[Tponomkenue Tadnuubl 2.8

N3o0paxenue
Hanmenosanue
B IUTAHE B paszpese

4. JlectHULEI

4.1. JlecTHr1Ia MEeTAJUTNYECKAS: Q
—

a) BepTUKAJIbHAs

0) HaKJIOHHAas

N

B macmratde 1:50

Jfﬂwm JT h kpymHee
$

4.2. JlectHuiia:

a) HYDKHUN Mapiil

0) MPOMEXKYTOUHBIE MapILn lr Jr

B) BEpXHHUI MapII S EEREE Jr
A

[Ipumeuanne. — Crpenkod yka3zaHO
HaIpaBJICHUE MOIbeMa MapIia



B macmrade 1:100 1 Menbue, a TakKe
JUISL CJIOCB PACIIOJIOXKEHUS DJICMECHTOB

COOPHBIX

KOHCTPYKIU 1
5. JJIEMEHT CYLIECTBYIOILINH, |____ _|
MoJIeKAIINKN pa30opke : |

_____ |
6. OT™MOCTKA

= N

7. Kosionna:

a) )Kene300eToHHas CIIJIOIIHOI'O

CCUcCHUA

JIBYXBE€TBEBas D:D T

0) MeTajIM4yecKas CIUIOIIHOCTEHYATas I_l

JIBYXBETBEBas
A =] E
[Ipumeuanne. — M300pakeHue A — st
KOJIOHH Oe¢3 koHcom, b m B — mus
KOJIOHH C KOHCOJIBIO
[Tponomxkenue Tabaumpl 2.8
N3o0paxenue
HaumenoBanue
B IUJIaHE B paspese
8. @epMma
[Tpumeuanue — M3o6paxkenne A — s i _‘:'_
epMbl Kene300eToHHON, b — g i
dep HOH, A 2 [
bepMbl MEeTAITUYECKON A B

9. Ilnuta, nmanenb




10. CBs3p METAIJIMYECKAS YY
a) OJTHOTIJIOCKOCTHAsI

BEpTUKAJIbHAS

TOPH30HTAIIBHAS >< o

0) IBYXIIJIOCKOCTHAS ~ s — -
] - -

e

B) TSKU - _—

11. IBepu, BopoTa B IUIaHE

11.1. JIBeps onHOMOIBHAS |

11.2. JIBeps ABymnoJIbHAS

11.3. /Ieepb ABOMHAS OJHONOJIbHAS :i
11.4. To e ABynoNbHAS :li i:

11.5. JIBepb OJTHOTIOJIbHASA l:
KQ4aroluMcsl TIOJIOTHOM (TIpaBasi HIIH l

JieBast)

11.6.  JlBepp  AByHONbHAs  C :|< >|:
KavarolMMHUCS OJIOTHAMU

11.7. [Bepp (BOopoTa) OTKaTHas | [

OJHOIIOJIbHAA

11.8. [IBepr (BopoTa) pa3IBHKHAS | |

ABYIIOJIbHAsA

11.9. JIBeps (BopoTa) mogbeMHas | |

11.10. IBeps ckitaguaras
:l —

11.11. JIBeps Bpamaromascs '

—

11.12. BopoTra nogseMHO-TTOBOPOTHBIE

— —

[Iponomxenue Tadauup 2.8



HaumeHnoBanue N3o0pakenue B miaHe

12. TlepenneTbl OKOHHBIE

12.1. Tleperuier ¢ GOKOBBIM MOJIBECOM, —
OTKPBIBAIOIIHUICS BHYTPb t: E
-
"
12.2. To e OTKpBIBAIOIINICA HAPYKY
12.3. Tlepemier ¢ HUKHUM TOABECOM, f“" \
OTKPBIBAIOIIHIICS BHYTPb / \
h
12.4. To ke OTKpBIBAIOIIUICA HAPYKY
12.5. Tlepemier ¢ BEpXHUM ITOABECOM,
OTKPBIBAIOIIHIICS BHYTPb \ \ /
/
y
o 1
12.6. To ke OTKpBIBAIOIIUICA HAPYKY l'fl——::ﬁ
LB}
12.7. Ilepemier co CPEIHUM MOABECOM || - N
TOPU30HTATIBHBIM 4
12.8. To e BepTUKaIbHBIM .
/./’
AN
12.9. IlepenneT pa3aBUKHON
—
12.10. Ilepemter ¢ mogbreMoM T
12. 11. Ilepemner rioyxoit
O
12.12. Ileperuier ¢ GOKOBBIM MOJBECOM | | =« N
WJIn c HIDKHUM MOJBECOM, | /.




OTKPBIBAIOIIMMICS BHYTPb

[Ipumeuanne. — BepumHy 3HaKa
(M300pakeHHOTO ITPUXAMHU)
HaIpaBJIsATh K OOBS3KE, HA KOTOPYIO HE
HABEIIMBAIOT MEPETLIET.

[Iponomkenne Tadmuubl 2.8

HanmMenoBanue N300pakeHne B TUIaHE
13. ApmartypHble U3aenus
13.1. O6bIuHas apmartypa

13.1.1. ApMaTypHBIi CTEPKEHB:

a) BUJ COOKY

0) ceueHue

13.1.2. ApwmaTypHbIi CTEpXKEHb C
AHKEPOBKOM:

a) ¢ KPIOKaMu C )
|
|
|

0) ¢ oTrr6amMu O MPSIMBIM YTJIOM

13.1.3. AHKepHOE  KOJIBIIO  WJIH

IIJ1aCTuHA

B/ C TOpIIA
N
AN

13.1.4. ApwmaTypHbIli CTEPXKEHb C

OTTMOOM MOJ IPSIMBIM YTJIOM, UAYIIUM
B HAIPABJIICHUU OT YATATEIIS

To XKe B JOKYMEHTALIUU,

MpEeIHA3HAYEHHOU TJIST
MUKPOPUILMUPOBAHUS, U TaM, TIJe
CTEpP>KHU PACTIOJIOKEHBI IPYT K APYry
O4YEeHb OJIM3KO

13.1.5.  Apmarypueiii  crepxens ¢ (-
OTTHOOM MO IPAMBIM YTJIOM, HIyIIAM
B HAIPABJICHUU K YMTATEIO

13.2. IlpenBapuTeiabHO HANPSIAKEHHAS
apmarypa



13.2.1. [IpenBapurtenbHO
HaNpsOKEHHBIC CTEPIKEHB WIIN TPOC:

a) BUJ COOKY

0) ceueHue +
13.2.2. [Tonepeunoe CECUCHHE Q
apMartypsbl C MOCJIETYIOITUM

HATSHKEHUEM, PACIOJIOKEHHOU B TpyOe
WM KaHase

13.2.3. AHKEpOBKa y HaIpAraeMbIX _[}_
KOHIIOB

13.2.4. 3anenannast aHKEpOBKa D_ ..........

BUJI C TOPIIA $

13.2.5. CpreMHOE cCOeTUHEHUE —_— .

13.2.6. ®UKCUPOBAHHOE COEAUHEHHE |—— + ——
[Ipumeuanue. — Jomyckaercs
MpeIBapUTEIBLHO HaMnpsHKEHHYIO

apMarypy TOKa3blBaThb  CIUIOIIHOMN
O4YE€HBb TOJICTOMN JIMHHUEH.

[Tponomxkenue Tabaump 2.8

HaumenoBanue N3obpakenue B m1aHe
13.3. ApmaTypHbI€ COCTUHECHUS

13.3.1. OavH TJIOCKMUA Kapkac WIH
ceTKa:

a) YCJIOBHO

0) ympoiieHHO (TIoTepeYHbIe CTEPKHU
HAHOCST MO KOHIIAM Kapkaca WU B

MecTax U3MEHEHHUS 11ara CTepxHel )

kL aal ol

13.3.2. Heckonbko OJIMHAKOBBIX
MJIOCKUX KapKacoOB HUJIU CETOK |



[Ipumeuanne —  ApmaTypHble U
3aKJaHbIE  M3JIeNUA  HM300pakaroT
CIUTIOIIHOW OYEHB TOJICTOU JIMHUEN

14. CoenuHeHNs U KPETEKHBIE ETAIN
AJIEMEHTOB JICPEBSIHHBIX KOHCTPYKITUI

14.1. Ha mimonkax

14.2. Ha ckobGax

14.3. Ha koHHEKTOpax

14.4. CoenHeHns Ha HArendIX:
a) TUIACTUHYAThIX

0) KpyTJIbIX

[Iponomxenue TadauIb 2.8

Hanmenosanue
14.5. Coeqnnenus Ha 1anoax

[Ipumeyanus

1 M3o0paxeHus AeTaie BBIOJIHSIOT
B cooTBeTcTBUM ¢ ['OCT 2.315

= 3
-

< 3
|

< 3

| |
T

l o

T
Sli

_/1/_

N3obpakeHne B m1aHe

—
H—

,||_|II |

——
@




2 VYcnoBHoe  u3o0pakeHue U
0003HaueHHE IIIBOB CBapHBIX

coenuHennii BeIMOJMHAIOT 1o ['OCT
2.312

15. Kananel JILIMOBEIE

TM1:50m1:100 M 1:200
BCHTHUIISILIMOHHBIC

15.1. BeHTWIALIMOHHBIE MIAXTHI U

I

KaHaJIbl

15.2. JlpiMoBBIE TpyOBI (TBEpAOE
TOILJIUBO)

15.3.  JlpiMOoBble TpyOBl  (>KHMIKOE

TOILIUBO)

15.4. 'azo0TBOIHBIE TPYOBI

VYcnoBHBIE U300paKEHUS TMOABEMHO-TPAHCIIOPTHOTO OOOPYAOBAHHS 3JAaHUN U
coopykenuii mpuauMatorcs cornacao 'OCT 21.112-87 (tabnuma 2.9).

Tabnuia 2.9 — YcinoBHbIe U300paKeHUS MTOHEMHO-TPAHCIIOPTHOTO 000PYI0BaAHUS
3aHUN U COOPYKEHUIN

N3o0paxenue
Haumenosaunue

B IJIaHE cOOKy



1. ITyTh %ene3HOA0POKHBINI

Ilpumeuanne — Bmecto MHoOroroums| =~ — == "=~

CleAyeT yKa3blBaTh JJISI HOPMAJIbHOU ek *.8. TUTH ...
KOJICH — H.K.; U1 Y3KO! KOJIEH — Y.K.

2. ITyTh MOAKPAHOBEIH S

[Ipumeuanne k mm. 1 u 2 — Yeprouka
Ha KOHIE JIMHUM IyTH Ha IUIaHE U
TPEYTOJIbHUK Ha KOHIIE JIMHUU ITyTH Ha
paspe3e 0003Ha4Ya0T KOHLIEBOH YIIOp

3. Monopenbc (1oaBeCHON pelbCOBBIA |— — — — —
MyTh), MOHOPEJIBC C TAJIbIO U T.11.

4. Kpan MocTOBOI IBYXOaIOUHBIN

5. Kpan MocToBO# 01HOOATIOYHBIN

6. Kpan noaBecHol 01HOOATOYHBIM

7. KpaH K03JI0BOH

8. KpaH KOHCOIbHBIN




9. [logpemuank (TUPT)

[Ipumeuanue k 1. 3—9 — B Haanucsx,

BXOJSIIINX B COCTaB H300pakeHUH,
BMECTO  MHOTOTOYHMSI  YKa3bIBaIoOT | .
TPy30MOIBEMHOCT 00OPYJOBaHUS B
COOTBETCTBYIOIIIUX €AMHUIIAX, a TAKKE
npu  HEOOXOAMMOCTH TPOJET WU
BBUIET KpaHa B METpax

IIpakTnueckas padora Ne 12
Tema: Pacuer HapyKHOH BOJONIPOBOIHOM CETH
Hean paGoThl: yMeTh OMNpeAenarh KOd(D@PUIMEHTh CYyTOYHOM M YacoBOWU
HEPAaBHOMEPHOCTH BOJIOMOTPEOJICHHS, PACUECTHBIA PacXo]l BOJbI U CBOOOHBIN

HArop BOJbI B HAPYKHOM BOJIOMPOBOIHOM CETH

Xoxa padoThi:
1. PACUET HAPYKHOM BOJIOITPOBO/ITHOM CETH
[To nanHO¥ TeMe He0OXOAMMO YMETh ONPEAEIITh KOAPHUIIUESHTHI CYyTOYHOM
Y 4aCOBOW HEPaBHOMEPHOCTH BOAONOTPEOIEHUS, PACUETHBIN pacXxo/1 BOJbI U
CBOOO/IHBIM HAMOP BOJIbI B HAPYKHOM BOJOIIPOBOAHOM ceTn. HeoOXxoaumMo Takxke
YMETbh PacCUMUTATh IUAMETP MAruCTpaJIbHBIX BOJOMPOBOIOB. /{151 pacueToB 3THX

rapaMeTpOB HUCTIOJB3YIOTCS Cleayronie GopMyJs:

QmaXCym. . Qmanac.. .
1 K - 1

cym uac.
Qc'p.cym. Qcp. uac.

K



maxcym. Xmax ’ ﬂmax’
min cym. — ““min ﬂmin’

maxuac QmaXny. )

qmax uac = 24 '

_Kmin vac Qmin wac ,

qminuac - 24 l
H,=H. +h, +h

nom ocm !

Hr :hm +(h_1)'h3T +hnp;
4.q

d _ puc

-V’

B npuBeaeHHbIX (opMynaax IPUHATHI CICAYIONINE 0003HAYCHUS:
Keyr, Kuac - K03 (pUIIMEHTBI CyTOYHON 1 4aCOBOI HEPAaBHOMEPHOCTH
BOJIONIOTPEOJICHHS;
Qmax cyrs Qmax sacy Qep. cyrs Qep. vac - MAKCHMAIIBHBIE CYTOYHBIE M YacOBBIE PACXOIbI
BO/Ibl, CPEJTHECYTOUYHBIA M CPEAHEUACOBOM pacxo/
BOJIBI;
Kiax cyrs Kmin cyr. - MAKCHMaJIbHBIA 1 MUHUMAJIBHBIA KO ()ULIUEHT CyTOUYHOM
HEPaBHOMEPHOCTH I10JIa41 BO/JIbI;
Omax Olmin =~ MAKCHUMAaJIbHBIA M1 MUHUMAJIbHBIA KO3()PUIUEHT, 3aBUCIIIHNI OT
0J1aroycTpoiicTBa 37aHUi;
Bmax, Pmin - MAKCUMAIBHBIA 1 MUHUMAbHBIN KOA(PGUIIUEHT, 3aBUCSIINI OT YHCIIa
JKUTEICH;

Omax 4acsy Omin sac - MAKCUMAJIBHBIM 1 MHHUMAJIBLHBIN YaCOBOM pacXo1 BOIbI (M>/4ac);

=

T€OMETPUYECKAs BBICOTA MOJIa4U BOJBI, M;
hpor - TTOTEpH HaMOpa IO JUTHHE TPYOBI, M;

Nocr - OCTATOUHBIN HAMOP Y JUKTYIOIIETO MpHOOpa, M;

>
=
=1
1

IMPCBBINICHUEC OTMETKH I10J1a 1 staxa HaJ MIOBEPXHOCTBIO 3€MIIN, M,

>
1

YHCJIO ATAXKEH B 3/1aHUU;



h,. - BbICOTa 3Taxka, M;
hnp - BBICOTA PACHONOKEHHS AUKTYIOMIETO MIPUOOPA HAJl TIOJIOM, M.

3amava 1. OnpeneauTs pacyeTHBIN pacXo] BOABI JIJIs1 X03IUCTBEHHO-TTUTHEBbIX

HYXXI HACCIICHHOTI'O ITYHKTA U BCIIMYHUHY CBO6OI[HOFO Hariopa BOABI.

3apava 2. Paccunurarh 1uameTp BOJAOMPOBOIHOM CETH ISl CHAOKEHUS TPEX

ITOCCJIKOB C 3aJaHHBIM KOJINYCCTBOM JKUTEIICH.

2. PACUET BbBICOTHDI U PEI'YJIMPYIOLIEI'O OBFBEMA BAKA
BOJOHAIIOPHOH BAIIIHN
[To nanHO¥ TeMe He0OXOIUMO YMETh PacCUYUTATh BHICOTY BOJOHANOPHOM

OalllHU ¢ y4eTOM CBOOOJHOI0O Haropa BOJAbl M IOTEPh HA TPEHHE, a TAKKE
perynupyoomuid 00beM 6aka ¢ MOMOLIBIO CTYIIEHYaTOro0 ¥ MHTErPajJIbHOTO
rpauKOB MOAAYX U NOTPEOIEHUS BOIbI, IOCTPOCHHBIX MO TAHHBIM
BOJIONOTPEOJICHUS B TEUEHUE CYTOK. J[71s1 3TOro He06X0AUMO UCTIOIB30BaTh
cneayromue GopMyJIbl:

H=H_+h, +(Z,-2);

H_ =(h-1)-4+10;

hen =K, -A4-L-q,°

nom pac !

A=4,, K,

H - BeicoTa perynupytomiero oobema 0aka, M;

huor - OTEPH HA TPEHUE, M;

Zy — Z1 - pa3HOCTh OTMETOK OCHOBAHHMS OAIlTHA U OCHOBAHMS CTPOCHUH, M;

Ky - monpaBo4Hbii KOADPUITUEHT, ONTPEACNISIETCS M0 TAOJIMYHBIM TaHHBIM B
3aBUCUMOCTH OT CKOPOCTH JIBH)KCHHUS BOJIBI;

Ara6 - YICTTBHOE COMTPOTUBIICHUE, OTIPEICTISIETCS 10 TaOIUIE B 3aBUCUMOCTH OT

TuaMeTpa Tpyo;

Opac - PACUETHBIN pacxoi BOJbL, M>/CyT.



Jlnis onpezienieHus: peryaupyroniero oobema 6aka CTpOUTCS CTYNEHYAThIHN
rpaduk B KOOpAWHATAX: YaChl CYyTOK OT Pacxo/a BOJAbI B MPOIIEHTAX OT CYyTOYHOTO
pacxojia ¥ MHTETpaIbHbINA rpauK B KOOPJAMHATAX: YACKI CYTOK OT CYMMapHOTO
pacxoja BOJbI B IPOLIEHTax OT CYyTOYHOTro pacxona. [lo nepBomy rpaduxy
peryaupyromuii 00beM 0aka paBeH IIomaau Guryp Mexay JTUHUSIMA
PaBHOMEPHOM MojjauM BOJIbI U HEPABHOMEPHOTO ee noTpedienus. Ha Bropom
rpaduke Ta e BeIMYMHA paBHA CyMMe aOCONIOTHBIX 3HAUEHUH MaKCUMaIbHON
MOJIOKUTENIBHOW U MAKCUMAJIbHON OTPULIATEIIBHOW PAa3HOCTEN OpJIMHAT KPUBBIX

rnogadu u HOTpC6J'IeHI/ISI BOJBI.

3apaua 1. Onpeaenuts BHICOTY BOJOHAIOPHOM OalliHU JU1sl CHAOKEHUS TPeX

IIOCEJIKOB C 3aJaHHBIM KOJIMYECTBOM JKUTEIICH.
3. PACYHET OBBEMHOI'O PACXOJA BOJbI B TPYBOIIPOBOJIE

ITo nanHOM TeMe paccMaTpUBAETCA KOHKPETHAS 3a71a4a ONpeIeIICHHS
00BEMHOTO pacxoja BOJIbl B TPYOOIIPOBO/IE MIPH €T0 CY)KEHUU HA OJTHOM U3
y4dacTkoB. [Ipu 3TOM 3a7a10TCa JaHHBIE TMaMeTpa OCHOBHOT'O TpyOOmnpoBoa,
JIMaMeTpa CYKEHHOW €ro 4acTH U MOKa3aHUsl CTPYMHBIX BOJIOMEPOB B OCHOBHOM

TpyOONPOBOJE U B TOPJIOBUHE.

Jlns onpenenennst 00bEMHOTO pacxojia BOALI HEOOXOIMMO MCII0JIb30BATh

ypaBHEeHHE bepHyIu.

rae Z1 v Z; - TOYKU OTCYETa OT YCIOBHOU OBEPXHOCTU, KOTOPBIE MOXKHO ITPUHSTH
paBHbIMH 0);
P1 u P, - Hanopsl 1o Bonomepy;
X - K03 HUITUEHTHI Kopuonuca,  KoTOpHIil A1 TypOYyJI€HTHOTO
JBUKEHUSI MOKET OBbITh IPUHAT PaBHBIM 1;

P - IIOTHOCTH BOJBI, KI/M?>;



J - yCKOpeHHe CBOOOIHOTO TafeHUsI, M%/CEK;
V - CKOPOCTh JIBM)KCHUS BOJIBI, M/CEK;

[IpeoOpazyem ypaBHeHHe bepHysuM ¢ ydeToM TOTO, 4TO

[Tonyuaem:

_Tqrge | A
Ny

rae ho - pa3HOCTh MOKAa3aHUM CTPYHHBIX BOJOMEPOB, M.

3anaua 1. Onpeaenutb 00bEMHBIA Pacxo BOJIbI IPU CY>KEHUH BOJIOIIPOBO/IA TIPH

3aJIaHHBIX JUAMCTpax BOAOIIPOBOAOB U PA3HUIIC HAIIOPOB.

3amava 2. OnpenenuTs peryaupyronmii 00bemM 6aka BoJIOHANOPHOM OalllHU npu

3aJJaHHOM CyTOYHOM TpaduKe Mo1a4u BOJBI.
4. PACUET HAPYKHOM KAHAJIU3AIIMOHHOM CETH

[To nanHO¥ TeMe HeoOXOAMMO JaTh OCHOBHI pacueTa Hapy>KHON
KaHaJIM3aUMOHHOM CETH ISl KOHKPETHBIX UCXOAHBIX YCIOBUU, ONPEAEIISIEMBIX
CHUCTEMOM KaHaIIU3alllu1, HOPMOUM BOJIOOTBEAECHHUS, MOMYTHBIM U COCPEIOTOYECHHBIM

pacxoaoM BOABI U YHMCIIOM JKUTEJICH.

KaHaHI/IBaHI/IOHHa}I CCTh PpACCUMUTBIBACTCA HA IPOITYCK MAKCUMAJIbHOI'O

CEKYHJHOT'O pacxXo/ia CTOYHBIX BOJI, KOTOPBI PaBEH

N-q
IC . K ,
86400

qmax =
rae N - 4mcio xxurenei;

Jx - HOpMa BOJOOTBEJICHUS,

Koo - 00Immit K03 HUIIMESHT HEPABHOMEPHOCTH BOJIOOTBEACHUS OBITOBBIX



CTOYHBIX BOJ, KOTOPBIA OmpenesieTcss 1o TaOJMYHBIM JaHHBIM B
3aBUCHMOCTH OT CPEJHETO pacxo/a KUIKOCTH (Ucp)-

_ Na,
86400

%y
PacueTHbIi pacxoj] CTOUYHBIX BOJ ONpeeNsieTcs o popmyJie:
Apac = %p T Quon + Yes
TA€ Orp - TPAH3UTHBIN PACXOJ BOJBL, IOCTYNAKOLIIUN B PACUECTHBIN Y4aCTOK U3
OOKOBOM CETH;
Quon - IOIIYTHBIM pacXo BOJBI, IOCTYNAIOIIHUN B PACUETHBIM Y4aCTOK CETH OT
3aHUAN MPWIETAIONIETO KBAPTAIIA;

Qe - COCpGIIOTO‘lGHHBIﬁ pacxon BOAbI OT ITPOMBIIIJICHHOI'O IIPCAIIPUATHUA.

ITo moy4yeHHbIM 3HAYEHUSM PACUETHBIX PACXOJI0B CTOYHBIX BO/I
OMPENICNAIOTCA TUaMETPbl TPYO, YKIOHBI, 0OeCIIeunBaroe TpedyemMbie 3HAYCHUS

PACUETHBIX CKOPOCTEN U MOMOJHEHUN.

3anava 1. Paccuntars KaHAIM3aMOHHYIO CETh OT YYacTKa ropoJia C HACEIECHUEM

5 TBIC.YEJIOBEK.
5. PACYUET BHYTPEHHEI'O XOJOJHOT'O BOJIOITPOBOJA

I1o naHHOM TeMe paccMaTpUBACTCS 3aJa4a ONPEACICHNAs MAKCUMAIbHOIO
TEKYLIEro pacxo/a Ha y4acTKe CETH BHYTPEHHETO BOJOIPOBOA, 10 KOTOPOMY U
BEJIETCS pacdeT 3Tou ceTh. IIpu 3TOM 3a1ar0TCs Clleyomue UCXOAHbIEC JaHHBIC:
KOJIMYECTBO ATa)XeH B 3[JaHNU, KOJIMYECTBO BOJAOPA300PHBIX YCTPOUCTB B

KBapTHUPE, KOJIMYECTBO KUTEJICH B 3JaHUU U 00IIIee KOJIUYECTBO MOIBOIOK.
MakcuManbHbIA CEKYHIHBIN pacxo BOABI ONpeAessieTcs 1o hopmylie:
Omax = 9 - Qo;
o - K03 duimeHT, 3aBUCAIIUN OT Tpou3BeneHus BeanunHbl NP, onpenensercs

10 TaOJIMYHBIM JaHHBIM,



N - KOJIMYEeCTBO ITOABOIOK;

po_ %Y
3600 - g, - N

Ox - MaKCHMaJIbHass HOpMa pacxoJia XOJIOHON BOBL;
U - KOIM4eCTBO KUTEICH B 31aHHH;
Jo - pacxoJ1 BOABI OJTHAM IPUOOPOM, JI/CEK.

3agaua 1. PaccuurtaTe BHYTPEHHHI XOJIOAHBIA BOJOIPOBO/.

ITPUMEP PEHIEHUSA 3AJTAYHN

OnpenenuTs AUaAMETP BOIOTPOBOIHON CETH TS TOJAa4YH BOJBI K TPEM
noceskam ¢ Hacesenuem (M) 5000, 3000 u 6000 dyenoBek Mpu MaKCUMaJIbHOU
nopme BogonorpedacHus (N) 250 1/cyT Ha 1 denoBeka u CKOPOCTh ABHKECHUS

BojibI (V) 0,9 m/c.

1-i1 mocenok

IyTeBOM pacxon | 2-# mocesok

| IYTEBOH pacxof | 3-i moceloK

TPaH3UTHBIN PacXxo/ IIyTE€BOM pacxon

1. JlunameTp BOJOIPOBOJTHOM CETH ONpeeseTcs mo Gopmyie:

d — 4qpac .
7[\/ )

I'Z1€ Opac - PACUETHBIN PaCXO BOJBI.

2. PacdetHslIil pacxoma BOJbI omnipeaensercs no hopmysie:

qpa{,’ = qmpal-t3 + qnym ;

I'Z1€ (uyr - IyTEBOM PACXOJ BOABI, OTABAEMBIN KAKJIBIM YY4aCTKOM BOJOIPOBOAAM



11 CHAOKEHHUs IEPBOT0, BTOPOTO U TPETHETO MOCEIIKOB;
Orpans - TPAH3UTHBIN pacxo/ BOJbI HIIM PAacXo/ 110 AJIUHE TpyOOnpoBoOIa.

3. OmpenensieM pacxo/1 BOJbI, MOTPEOIIEMbII TpeMs TOCETKAMU

M - N

- M-N (2] =——— [#°/
Q (nfgm) —wne Q=550 geao0 ']
I[JI?I IICpBOTO IIOCEJIKA.
Q = 20020 _ 5145 4/
1000 - 86400
I[JI}I BTOPOI'o IIOCEJIKA.
Q, = 3000250 _ 0,0087 4%/ ¢
1000 - 86400
st TpeThero nocenka:
Q, = _6000-250 _ 0,0174 /¢
1000 - 86400

Bcero Ha Tpu nocenka nmorpedyercs:
SQ=Q, +Q, + Q, = 0,0406 1/ c

4. PacueTHBI pacxoJl BOJbI Ha MEPBOM YYacTKe (IJIs1 MEPBOTO IOCETKa)
OyJieT paBeH:
qpac = qnym + qmpau = Ql + (Q2 + Q3) = ZQ = 0,0406 M3 /C

PacueTtHsbIli pacxoa BOJBI 11 BTOPOTO MOCEJIKA!
3
Qe = O T Do = Q, +Q,=0,0261 1"/ c
PacuerHbI pacxon BOIBI I TPETHETO MOCEIIKA:

qpac = qnym + qmpa,_, = Q3 = 0,0174 _/l/l3 /C



5. Toraa nuameTp TpyOOIPOBOA HAa IEPBOM y4acTKe OyJET paBeH:

d, - 4.-2Q _ 4'0’0406:0,2401‘4;
7-0,9 314.09

Ha BTOopom yuacrtke:

d, = /M =0,192 u;
7-0,9

U Ha TpeTbem ydacTke:

d, = Q0157
7-0,9

IIpakTnueckas padora Ne 13
Tema: OcHOBHBIE TEXHUKO-I)KOHOMHYECKHE XaPAKTEPUCTUKHU
CTPOMTEJIbHBIX MAIIMH U MEXaHU3MOB
Heanb padoThl: 03HAKOMUTH CTYJCHTOB C OCHOBHBIMH T€XHHUKO-IKOHOMUYECKUE
XapaKTEPUCTHKU CTPOUTEITHHBIX MAIIMH U MEXaHU3MOB

Xoxa padoThi:

OCHOBHBIE TEXHHUKO-)KOHOMHUYECKHE ITOKA3aTeId U OLIEHKA SKOHOMHYECKOU
3¢ (HEKTUBHOCTH CTPOUTENBHBIX MAIMH. TpaHCIIOPTHBIE, TPAHCIIOPTUPYIOIINE U
IIOIPy304YHO-Pa3rpy304HbIC MAaIlIUHBI. Ob6mas XapaKTEepUCTHUKA
TPAHCIIOPTUPOBAHUSA CTPOUTEIIBHBIX Ipy30B aBTOMOOMJIbHBIM,
KEJIE3HOOPOKHBIM, BOAHBIM M BO3JYIIHBIM (IPY30BbI€ CAMOJIETHI, BEPTOIETHI
U upkadnn) TpaHcnopToM. KoHBelepsl U MHEBMOTPAHCIIOPTHBIE YCTaHOBKHU.
['py3oBble aBTOMOOWJIM, TpPAKTOPbI, ITHEBMOKOJIECHBIE TAraud. ['py3oBbie
aBTOMOOWJIM.  ABTOMOOMJIM-caMoOcBaJibl M aBTomoe3ga. [lomynpuiernsi-
naneneBo3bl. TPAHCIIOPTUPYIOIIUE MAIIMHBI 1 OBOPYJIOBAHMUE.
JleHTOYHBIE W TIACTUHYATBIE KOHBENEPHI, dcKanaTopbl. KOBIIOBBIE KOHBENEDPHI
U TOABEMHHKM HENPEpPhIBHOIO JAecTBUS. BHHTOBbIE U BUOpALMOHHBIE
KOHBEWEPHI. YCTAaHOBKM BCACHIBAIOIIETO W HArHETaTEJIbHOTO JACHCTBUS IS
ITHEBMATHUYECKOr0 TPAHCIIOPTUPOBAHUS MaTEpUAIOB. ABTOLIEMEHTOBO3HI.

[Torpy304HO-pa3rpy304Hbl€ MAIIUHBI



[Torpy304HO-pa3rpy304Hble MallMHbI B CTPOUTEIICTBE MPUMEHSIIOT IS
NOTPY3KM INTYYHBIX W CBIIYYUX TPY30B, pa3rpy3Kl HX C TPAHCIOPTHBIX
CPEACTB, a TaKXke i1 T[EepEeMEIICHUSI MW CKIAJupOBaHHA B IMpeaernax
cTpouTenbHOW TUIOmaAKM. OHU MPEACTaBISIOT COO0OM MPEUMYIIECTBEHHO
CaMOXOJIHbIE€ KOJIECHBIE WJIM T'yCEHUYHBIE IOJbEMHO-TPAHCIIOPTHHIE MAILIUHBI.

[lo mpuHIMIy BBIMONHEHUS pabounx omepauuit [lorpy3odHo-pasrpy3ouHbie
MalIUHBI JEIAT Ha MallWHbI [UKIMYHOIO W HENPEPBIBHOTO AcicTBUsA. IlepBbie
ABJISIFOTCS. YHUBEPCAIBHBIMM M MOTYT NPHUMEHSTHCA B PA3JIMYHBIX YCIOBHSX
Omarojaps HaJW4YMI0O MHOTHX BHJOB palOodero oOOpylOBaHUS; BTOpPbIE
MPUMEHSIOT Ha OOBEKTaxX ¢ OOJBIIMM O0BEMOM pabOT TIO TOTPY3KE,
MEPEMENICHUIO U Pa3rPpy3Ke ChIITyYUX CTPOUTEIBbHBIX MATEPUAJIOB, a TAKXKE TaM,
rze pabounii mpouecc T0JKEH ObITh HEMTPEPHIBHBIM.

B 3aBucuMOCTM OT Ha3Ha4YeHUs IOIPY30YHO-PA3rpy304YHBIE  MAIIHUHbI
pa3feNAoT HAa NOTPY3YMKH JUIA IUTYYHBIX I'PY30B — aBTOIOIPY3YUMKH U JUIA
CBIIIyYHX I'PY30B — OJHO- U MHOTOKOBIIIOBBIE IIOTPY34HUKH.

JUis  pasrpy3Kud MarepuanoB C JKEJIE3HOJOPOXKHOIO IOABMKHOTO COCTaBa
UCIIONB3YIOT  Pa3TPy3UYMKH  Y3KOCIEHUUATbHOTO  HA3HAYCHHS]  Pa3TUIHBIX
KOHCTPYKIUH, HampuMep, CO CKpeOKOBBIM, Oypo(pe3epHBbIM, BCACHIBAIOLIUM
paboYMMU OpraHaMHu.

ABTONOIPY34YHUKH. OCHOBHBIM BUJIOM pabouero o0opyaoBaHUs
aBTOIOIPY3UYMKOB SIBJIAETCS BUJIOYHBIA 3aXBaT, KOTOPBIM MOJABOIAT IOA IPY3
WJIM ITA0Eh U3 OTAENIBHBIX MEJIKUX T'PY30B, YCTAHOBJICHHBIN Ha nojacTaBkax. C
IIOMOIIIbIO BUJIOYHBIX IIOTPY3YUKOB NIEPETPYKAIOT U TPAHCIIOPTUPYIOT IUTYYHBIE
KEJIe300€TOHHbIE  M3/ENus, TMOJJOHBl C  KUPIUYOM, O0OOpYIOBaHHUE,
JUITMHHOMEPHbBIE MUJIOMAaTEpHAaIIb, MPOPUIbHBIA METAILI.

BusiouHble aBTONOrPY3UYMKM M3TOTOBISIIOT Ha 0a3e aBTOMOOWMJIBHBIX Y3JI0B
(MocTOB, KOpOOOK mepenay, pyJieBOro yHpaBJIeHHs,, TOPMO3HBIX YCTPOWCTB U
Ip.) C JABUTATENsIMA BHYTPEHHEIO CrOpaHus WIM C 3JIEKTPOJBUIaTEIsIMHU,
paboTamMMHu OT akKymyJsitopa. Bece arperatsl (puc.67,a) MOHTUPYIOTCS Ha
XOJIOBOM paMme, KOTopas omnupaercss Ha nepennuid 12 m 3agnuit 11 moctsl
NOTpy34HKa.
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Puc.67. Buio4Hslii aBTONIOTPY34YUK

B oTanumne oT 0OBLIYHOIO aBTOMOOMIIS Y BHJOYHBIX TIOI'PY3UYMKOB ABUIATCIIb U

VIIpaBJIsIEMbIE KOJIECa PACIIOIaraloTcs C3aJu, a BEAVIIUNA MOCT CO CJIBOCHHBIMHU
IMHEBMOKOJIECAMU — CIIEpPEAU. ITO OOYCIOBIECHO TEM, YTO IMEPEAHSS 4YacTh
MOrPY34YHMKa BOCHOPHHHMAET HArpy3Ky OT padodero oOOpYIOBaHHMSA H TIpy3a.
Xoa0Boe 000pYIOBAaHUME MOrPY3YMKOB IPHUCIIOCOOJIEHO i paboThl  Ha
IUIONIAJIKAX C TBEPABIM IIOKPBITHEM. 3aJiHEE PACIOJI0KEHUE YIPAaBISIEMBIX
KOJIEC CO3JAET MOIPY3UHKY XOPOIIYI0 MAHEBPEHHOCTb.

I[logpeMHasg, 4acTh MOrPY3UHKA — TIPY3ONOABEMHUK (puc.67.0) COCTOUT W3
MApHUPHO VKPEIUIEHHON Ha paMe MOTrpy3dYrKa OCHOBHOW BEPTHUKAILHOU DaMEI

2. BBUIBIDKHOM BHYTpPEHHEH paMbl 4 M TPy30BOM KapeTKH § C BHJIOYHBIM
3axBaToM S. JIJIst HaJIS)KHOTI'O 3aXBaTa I'py3a OCHOBHAS paMa ITOJJbEMHHUKA MOKET
OTKJIOHSTHCS BIIEpPEJT OT BEPTHUKAIBHOM INIOCKOCTM Ha yroa 3..4° a jud
oOecrieyeHusl YCTOMYMBOCTHA B TPAHCHOPTHOM moJoKeHnu—=Ha 12...15° Hazan,

YTO OCYIIECTBJISIETCS ¢ MOMOINBIO JIBYX T'HAPABINYECKUX IIMJIMHIPOB.
BeiBmKHasT paMa HepeMeENaeTcsl IO HaIpaBJISIOIMM OCHOBHOM paMBbl
ruapasianueckuM  wrHapoM 1 Kopnyce  ruaponmivpapa  omnupaercs  Ha
HIOKHIOKO ITONEPEYMHY OCHOBHOM paMbl, a IopmieHb 3 W mToK 10 mapHHpHO

CBSI3aHbI C BEpxHeW OaJKOW BBUIBMKHONW pambl 6. OIHOBPEMEHHO I10

HAPABJISAIOIIMM  paMbl  IIEPEMEIIAETCS T'PY30BaAd KAPETKA C  ITOMOIIBIO
00paTHOTrO EITHOTO OJIUCIIACTA. Ilocneaaui 00pa3oBaH JIBYMS

IHJJaCTHHYATbIMHU OCIIAMH 9, IICPCKUHYTBIMU qycpes3 3BC310YKH 7,

YCTAHOBJICHHBIMH Ha BCDXHCﬁ OaJIke HOJIBH)KHOfI PaMbI 6. KOHHBI ueneﬁ




3aKpeILUICHLl Ha OCHOBHOM pamMe M Ha I'py30BOM KapeTke. biarogaps sTomy

rpy30Basi KapeTKa JABMXKETCS C YIBOCHHOM CKOPOCTHIK) M IPOXOJIMT NYTh B ABa
pasa 60J'IBHII/If/'I, 4YCM XOJ BbIABHKCHUSA INITOKA THAPOLMUIUHAPA.

HOCTVH&TGJ'IBHOG ABMOKCHHEC IIITOKOB I'MAPOIMIIMHAPOB '[)360‘—161"0 O6ODVI[0B3HI/I$I

BHJIOYHOI'O aBTOIIOI'PY3YMKA CO344CTCA  AABJICHUCM JKHUAKOCTHM HACOCOB,

OPUBOAMMBIX BO BPAIICHHUC ABUIAaTCIICM ABTOIIOI'PY34YHMKA. I[J'IH YMCHBIIICHUSA

YCUJIMM YIIPABJICHUS B CUCTEMY YIIPABJSIEMbIX KOJICC MOAKIKYECH COCIUAIbHbBIN
TUAPOYCUIIMTEIb PYJEBOTO yhpaBjeHMs. s nOpuBoAa THMAPOYCHUIUTEIIS
PYJICBOI'O YIOPABJICHMS YCTAHOBJICH HACOC. YNPaBICHHUE THUAPOYCHUIMTECICM
C6J'IOKI/IDOB3,HO C PYJICBOM KOJIOHKOM M OCYIIECTBJISICTCSI aBTOMATHYECKHU.

BuiioyHbIE MTOTPY3UYMKH BBEITYCKAIOTCS T'PY30MOIBEMHOCTBIO 3...5T C BBICOTOH

II0JIbEMA T'Py3a JI0O 6M M CKOPOCTHIO NEpEeMENIeHU ¢ Tpy3oM 10 20 u 6e3 rpysa
10 40xkM/4. ABTOIOIPY3YHMKH OOOPYAVIOTCS Pa3IUYHBIMUA CHEMHBIMHU BHJIAMH
pabouero obopyaoBaHusi — rpedepoM (cxBaToM) JUII OpEBEH, KOBIIOM JIJIS
CBIIYYHMX TPY30B, KPAHOBOW CTpPEJIOW W JIPYTHMH _IIPUCIOCOOJCHHUSIMU,

PacCIInpPAOIINMHA 0071aCTh nux IIPUMCHCHMUA. TaK, JAJIA ’[)2160TBI Cc

JJIMHHOMCPHBIMH I'py3aMH, C KOTOPBIMH OOBIYHBIN IIOTPY3YHUK HC

OPUCIIOCOOJIEH  pad0TaTh, MNPUMEHAIOT ABTONOTPY3UHMKM € OOKOBBIM

PacCioJ0XKXCHUCM I'py30I1oACMHHKA. ['py30n01b€MHHUK IIOBOPAYMBACTCA

OTHOCHUTCIILHO HDOI[OJ'IBHOﬁ oCH, a I[J'IHHHOMGDHI)Iﬁ I'PY3 BHJIOYHBIM 3aXBA4ATOM

YKIaAbIBACTCA Ha OOKOBBIE KDOHHITGﬁHI)I BJOJIb MAlllMH WM B TAKOM ITOJIOKCHUH

TPAHCIIOPTUPYCTCA B Y3KHUX IMPOXOAaX CKIAJA0B.

OIIHOKOBIHOBI)IG MHNOI'PY3YMNKMH. OCHOBHBIM Da60‘-II/IM OpraHOM OJHOKOBIIIOBOI'O

IOIrpy34dnKa ABJICTCA KOBIII, I/ICHOHBBVCMHﬁ JJIA DaBDa6OTKI/I, INOTPY3KHM H

nepeEMENEHUS ChIITYUYNX MEJTKOKYCKOBBIX MaTtepuaiaoB U rpyHTOB | k Il kareropui.

['maBHBIM nmapameTpom OAHOKOBIIOBBIX IIOT'PY34YHNKOB ABJIACTCA

rPY30IOABEMHOCTE. [0 IPpy30MOABEMHOCTH  ONHOKOBIIOBBLIE  MOTPY3UYUKHU
paznensrotr Ha Majgoradbaputabie (o 0.5 1), nerkue (0.6... 2.0 1), cpenaue (2.0...4.0

T), Tsokensie (4.0... ... 10 1) u Oospmierpy3usle (0osuee 10 1).

B 3aBuCMMOCTH OT XOZOBOrO OOOPVIOBAHUS MOTPY3UYUKHA MOTYT OBIThH

TYCCHUYHBIMHM W TTHCBMOKOJICCHBIMH. FVCCHI/I‘—IHBIG INOI'PY34YMKH HMMCIOT

BBICOKVIO IIPOXOJAMMOCTb M  PA3BHBAIOT 0oJIBIIICE HAaIIOpHOC  YCHJIHC,

ITHEBMOKOJICCHBIC — 6OJ'IBH_IV}O MAaHCBPCHHOCTb M BBICOKHUEC TPAHCIIOPTHBIC

ckopocTH. B KkauectBe 0a30BBLIX MallWH JJIA  TIOTPY3YHMKOB TIPHUMCHSAIOT

CliciaJIbHBIC ITHEBMOKOJICCHBIC n1accu, I'YCCHUYHBIC )41 KOJCCHBIC

IPOMBIITJICHHBIC TPAKTOPLI ITIOIPY309HBIX MOI[I/Id)I/IKaI_II/II‘/JI HNJIHN TPAKTOPLI 06mer0



http://www.marketgid.com/ghits/10936120/i/11924/0/pp/1/1?h=x3Bhx6PKKPS2SLUmnl-jMxe36n8G1_lcZPIh0z85Hls-mX4E08c6h5vyV8c2t-h_
http://www.marketgid.com/ghits/10936120/i/11924/0/pp/1/1?h=x3Bhx6PKKPS2SLUmnl-jMxe36n8G1_lcZPIh0z85Hls-mX4E08c6h5vyV8c2t-h_

Ha3HA4YCHM. CHCHI/IEU'IBHBIG ITHCBMOKOJICCHBIC IMACCH  COCTOAT M3 [ABYX

MIapHUPHO COCIMHCHHBLIX MCKAY coOoi noaypam. [llapHHUpHOE COUYJICHCHHE

nojaypamM TIO3BOJISICT OCYIICCTBUTL IMOI'PY3KY-PA3TPYy3Ky € MHHUMAJILHBIM

MAaHCBPUPOBAHHMCM 34 CUYCT B3aMMHOI'O ITOBOPOTA IIOJYpAM HA VIOJ A0 40° B
m1aHe B 00¢e CTOPOHBI OT OPOJIOJILHOM OCH MAIIIMHEL.

HOFDVSO‘IHI)IC MOI[I/I(bI/IKaI_[I/II/I TPAKTOPOB IMIPOMBIINIJICHHOI'O THUIIA M3IrOTOBJIAIOT C

YYCTOM YCTAHOBKH HA HHUX IMOT'PY30YHOI'O 060DVI[OB8,HI/IH )41 Da6OTBI ¢ HuM. Ero

paciojgararorT Ha 0a30BOM MaIlIMHE cricpean WM C3aaM  OTHOCHUTCJIBHO

ABHUTI'aTCJIA. CusnosBsle IepeJayv I'YCEHUYHBIX M KOJICCHBIX TSradyed, a TaKkKe

CIICHMAJIbHBIX IIMACCH BBIMOJHAIOT THUAPOMCXAHHMYCCKHUMHU C TDCXCKODOCTHOﬁ

KOpOOKOIl mepeMeHbl Tiepenad (Tpu CKOPOCTH BIIEPEN W TPU OJWHAKOBBIE
CKOpOCTH Hazax). Takag mepemaya OPUCIIOCOOJIEHA I 4acTOro
PEBEPCUPOBAHUSA IBMKEHUNM OPU aBTOMATUYECKOM IEPEKIIOUEHUN Mepeaad U

Han0oJIEE TOJTHO OTBEYAET PA0O0UEMY PEKUMY OTHOKOBIIOBBIX ITOTPDY3YUKOB.

ITo crtocoOy pasrpy3ku pabodyero opraHa pa3jaddyaroT IMOIPY3YMKH: ¢ IEepeIHEH
pasrpy3kor  (ppoHTanbHBIE  NIOTPY3YMKH), ¢ OOKOBOH  pa3rpy3Kou
(II0JIYIOBOPOTHBIE TIOTPY3YMKH), C 3aJHEH pa3rpy3ko (MEpEeKWIHOM THII
norpy3umnka). Hamboiiee pacnpocTpaHeHBI B CTPOUTEILCTBE (DPOHTAJILHBIC H

ITOJYIIOBOPOTHLIC TIOTPY3YMKH Ha ITHCBMO-KOJICCHOM M TYCCHHMYHOM XOAY C

00BEMHBIM THUAPOIIPUBOAOM IIOT'PY30YHOI'O O6ODVI[OB3,HI/IH.

@dpouTagabHbie NOrpy3uuku. OHHU 00eCIEeUYnBAIOT PA3rPy3Ky KOBIIA CO

CTOPOHBI pa3paboTku Marepuana. llorpy3zodHoe 00OpPYIOBAHUE MOOTPYIUMKA
MAPDHUPHO 'KPENMUTCI K TOPTAILHOM paMe 6. KECTKO VCTAaHOBJIEHHOW Ha

OCHOBHOU pamMe 0a30B0M MamuHbl (prc.68.). OHO cOCTOUT U3 paboUyero oprasa,

CTPCJIbl, PIYaXXHOI'O MCXAaHM3Ma U TMAPOIMIIMHAPOB ABYCTOPOHHCTO I[eﬁCTBHH.

Pabounii oprad 1nmorpy3dymkKa — KOBIII /,VCTaHOBHeH Ha CTPCJIC 4u YIIPABJIACTCA

PBIYA’KHBIM =~ MCXAHHM3MOM, COCTOAINIMM M3 JBYX TIIdPp KOPOMBLICCII 3 u

IIOBOPOTHBIX T 2, IIPUBOAMMBIX B ABHWIKCHUC ABYMI THUAPOLMIIMHAPAMN 5

MOBOpPOTA KOBIIA. [logbeM M ONYCKAHUE CTPEJbl OCYIIECTBIISIOTCS JIBYMS
ruapovanHapaMu 7. ['uapaBiInyecKkuii TIPUBOJ  Pad0Yero 00O0PYIOBAHUS

IMO3BOJISCT IIJIABHO M3MCHATH CKOPOCTH B NIHMPOKHX IMPEACIaX N HAACKHO

OpcaoXpadsiaTb €ro  OT TIICPCIPY30K. PaGounii IIpoHecce d)DOHTaJ'H)HOFO
IIorpy34mKa, O6ODVI[0B3HHOFO KOBILIOM, COCTOUT M3 CICAVIOIIMX OICpalluii:
OEPEMCIIICHUC TIOIPY34YHMKd K MCCTY Ha6opa MaTepuajga € OJHOBPCMCHHBIM
OIIYCKAHMCM KOBIIId, BHCAPCHHUC KOBIIA B MATCpHal HAIIOPHBIM YCHJIIMCM

MallliHbI, NOJBEM KOBIIA CO CTPEJIOM, TPAaHCHOPTUPOBKA MaTepHaa K MECTY
Pa3rpy3Kn U Pa3rpy3KH KOBIIIA OIIPOKHMABIBAHHUCM.




Puc. 68. OnHOKOBIIOBBI  (DPOHTAIBHBIA  MOTPY3YMK: a—cCXeMa
KOHCTPYKITUH; O—KHHEMATHIECKask CXeMa MOrpy309HOTO 000pyA0BaHUS

IHoaynoBopoTHbIe MOrpy3uuku (prc.69.). B ornnune ot (hpOHTAIBHBIX ATH

MaIllIMHBI _00eCIIeUYNBAIOT Pa3srpy3Ky KOBIIIA MW CMCHHBIX D&60‘II/IX OpIraHoOB

BIIEpEAM W Ha 00€ CTOpPOHBI HA yrojg 7o 90° oT HOpoaoJILHOW OCH. ITO

COKpalacT BpEMA HAa PA3BOPOTHI M ITO3BOJIACT MCIIOJIB30BATh MX JJIA Da60TbI B

CTCCHCHHBIX  YCJIOBHIAX. KOHCTDVKTI/IBHO TIOJIVIIOBOPOTHBIC  IMOT'PY3YMKHU

OTJIMYAOTCA OT (POHTAIBHBIX TEM, YTO IIOIPY30YHOE OOOPYIOBAHUE

MOHTHPVETCI Ha MOBOPOTHOU 1uiatdopme 1, KoTopasi, B CBOK OYEPEab, YEPE3

OMOPHO-MTOBOPOTHOE VCTPOUCTBO 2 OMHUPAETCI HA XOJOBVIO paMy 3 0a30BOM

MaluHbl. BpalareabHoe ABHKEHHE ITOBOPOTHAS HJ'IaT(bODMa IoJy4dyacTr ¢

ITIOMOIIBIO ABYX TOPHU30OHTAJBbHO PACIIOJOXCHHBIX THAPOIMNINHIPOB 4, IITOKH

KOTODBIX COEIWHEHBl MEXIY COOOW IUIACTUHYATOM I1ENbIK 5., Orudaroliei

3BE3I0YKY 6  1oBOpoTHOM  I1wiardopmbl. Kpome  OCHOBHOIO  KOBIIA

OAHOKOBHIOBBIC TIOTPY3YMKH OCHAIMAIOTCA MHOTMMMW BHAAMH CMCHHOI'O H

HaBCCHOI'O O6ODVI[OBaHI/I$I — KOBIIaMH VBGJII/IIIGHHOI;'I U YMCHBIICHHOM

BMCCTHUMOCTH, FDCﬁd)CDHBIMH ABYXUYCIIIOCTHBIMHM  KOBIIIAMH, KOBIIAMH C

OOKOBOH DEBI“DV?)KOI\/’I., IHOBOPOTHBIMHM  3aXBdTdaMM, HMCIIOJIB3YCMBIMH  JUJIA

IHNOTPY3KHM B TPAHCIOPTHBLIC CPCACTBA M  CKJIAAMPOBAHHUA IHNTYYHBIX H

JJIMHHOMCPHBIX TI'PY30B, JCCOMATCPpHAJIOB, YCTAHOBKH CTOJIOOB M APYIumM

O6ODVI{OBaHI/I€M. HGKOTODBIC BHUABI  TAKOI'O CMCHHOI'O MW HABCCHOI'O

000pYI0BAHUSI OpEJICTABIICHBI Ha puc.70, 71. Texunueckas

POU3BOANTCIBbHOCTE OAHOKOBIIIOBBIX ITOI'PY3YHMKOB (M3/‘{) onpeACIISAICTCA C

ydyeToM (hU3MYecKuX CBOUWCTB pa3padaTbIBAEMOro Marepuajia Y VCIOBUM
PadOTHL.
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Puc.69. IloaynoBOpOTHBIN OJIHOKOBIIOBBIM IMOTPY3UMK: a — CXeMa
KOHCTPYKITMH; O — KHHEMAaTHYeCcKass CXeMa MeXaHW3Ma BpalieHUsI
m1aThOpMbI

I[J'ISI JOCTHIKCHU A MaKCUMaJILHOM TEXHHUUYECKOM IIPONU3BOJUTCIIHbHOCTH

HCO6XOI[I/IMO AHAJIM3UPOBATE YCJIOBUA DEI6OTI>I N B TOM YHCIIC HCIIOJb30BATbH

ONTHUMAJBHYKO CXEMY OpIraHU3alluN Da6OT, COOTBCTCTBYIOIIIMEC BHUJIBI CMCHHOI'O

pa6oqero O6ODVI[OB3HI/I$I (HaHDI/IMe‘D, KOBIIIM MOBBIILICHHOW WJIU VMGHBHI@HHOﬁ

BMCCTI/IMOCTI/I)., CHOCO6CTBV}OH_II/IC MAKCUMAJIBbHOMY HCIIOJIB30BAHHUIO TATOBOI'O

YCHUJINA 0a30BOTO TPAKTOpa HnIn TATayda. biaroaaps XOPOIICH

TPAHCIIOPTUPYIOIIEH CIIOCOOHOCTH OJHOKOBIIOBBIC TMOI'PY34YHMKH VYCIICIIIHO

KOHKYPHUPVYIOT C OJAHOKOBIIOBBIMH JKCKaBaTOpaMu, Da6OTaIOH_II/IMI/I B

TPpAaHCIHIOPT, MW TIO0O HCKOTOPBIM TCXHHMKO-DKOHOMHWYCCKHUM II0Ka3aTCJIsIM

(HDOI/IBBOIII/ITCJIBHOCTI/I TpyJda Ha OJHOI0O 4YCJIOBCKA B CMCHY, CTOMMOCTH

CAMHUIIBI IIPOAYKIINH, MaTCPHUAJIOCMKOCTH )41 SHCPro€MKOCTH Da6OT)

IIPEBOCXOOAT Hux. MOH_IHOCTB CUJIOBOM YCTAaHOBKH COBPEMCHHBIX

OJHOKOBIIIOBEIX TIOI'PY3YHUMKOB JOCTHUI'ACT 900 kBt IIprU BMCCTUMOCTH OCHOBHOI'O

xoBia 10 m°.

MHOroKOBIIOBbI€ NMOTIPY3YHKH. Onu_OTHOCATCS K MaIlIMHAM HCIIPECPBIBHOI'O

,Z[CI)'ICTBI/IH. Hx INPUMCHAIOT JJIA ITIOT'PY3KH B TPAHCHOPTHBLIC CPCACTBA CHIIMYYMX U

MCJIKOKYCKOBBIX MAaTCpPHaJIOB (HGCKa, IrpaBui, HIC6H$I, njiaKa, CKOJIOTOI'O JibJaa U

CHeFa), a TAKXKC JIA 3aCBhITIKH TDaHIHGI‘/’I T'PYHTOM. MHOTrOKOBIIOBBIC IHOT'PY34YHU KU

MOHTHUPYIOT Ha CaAMOXOJHOM TVYCCHHMYHOM WJIM ITHCBMOKOJCCHOM III4ACCH, B

KOHCTPYKIHUHN KOTOPOI'O HMCHOJB3VIOTCA ACTAJIM MW V3Jbl TPAKTOPOB H

aBromoOmiei. Ilo KOHCTPYKIINH ‘[)360‘-161“0 opraHa pa3jIM4yaroT IIOI'pyY34YMKH




NIHCKOKOBIIIOBBLIC, POTOPHLIC, AHWCKOBBIC H C HO,Z[FD€63IOIHI/IMI/I JJartaMm.

IHIHEKOKOBIIOBBI DAOOYUIA OpraH MMEET MIHEKOBBIM IMHUTATEIh W KOBIIOBBIMI

yJIEBATOp JUJIA IOJAYM  MaTepHhajga Ha JICHTOYHBLIM KOHBeWep. PoTropHble

[IOTPY3YUKH pa3padaThIBAIOT MaTepHUal MIAPOBBIMUA WM KOBIIOBBIMHU (hpe3aMu.

B  JMCKOBBIX  IOTpPY34YMKaxX MaTepuaJd  IOoJaeTcs  ABYMS  JHCKaMH,

BpalllalOIMMHUCA BO BCTPCUYHOM HAIIpPpaBJICHHU.

Puc.70. CwmenHoe
pabouee U
HaBECHOE
obopyoBaHue
OJIHOKOBILIOBBIX
HOTPY3YHKOB:
KOBIIIH:

1 - HOpMasbHBII;
2 - YBEJIIMYCHHBIN;
3 -
YMEHBIIICHHBIN;

4 _
JBYXUYEIIOCTHOM;

5 - CKCJICTHBIM;
6 - ¢ OoKoBOH
pas3rpy3Kou;

7 - ¢ yBEJIIMUCHHOU
BBICOTOU
pasTpy3Ku;

8 - C
MPUHYIUTETLHON
pas3rpy3Kou;

9 - OynbaO3epHBIi
OTBaJ,

10 - skckaBarop:

11 - rpetidep;

12 - Trpy30BBIC




BUJIBI;
13 - kpan;

14 - vyemxrocTHOU
3aXBar;

15 - 3axBar g
CTOJI00B U CBal;

16 - 1uIyXHBIH
CHETOOYHUCTHUTEIb;

17 - poropHbIi
CHETOOYHNCTHUTEID;
18 - kycropes;

19 - xopueBarens-
cobupateb;

20 -
ac(haabTOB3JIaMBIB
aTelb

Puc.71.
Hexkortopeie
CMEHHBbIE paboune
OpraHbl 17§
JOTIOJTHUTENBHOE
obopynoBaHue:

a— pabouue
OpraHbl oe3
CHJIOBOTO
NpuBOJA; O

- pabouue opraHsl
c CHJIOBBIM
IPUBOJIOM; 8

- TOTIOJTHUTEIBHO




¢ 000opyI0BaHUE;

1 - xkoBmr mig
CKQJIbHBIX TOPOJ
c 3yObsIMU;
2-KOBIII oe3
3yObeB C
MIPSIMOJIMHEUHOMN
peXyIIEn

KPOMKOM; 3-KOBIII
0e3 3yObeB ¢
V-06pazHoit
pexyen
KPOMKOW;
4-CKeJNeTHBIN
KOBIIL;
S5-rpy30BbI€ BUIIBI;
6 - Oynba03epHBIT
OTBAal;
{-TLTY>KHBIN
CHETOOYUCTUTEb;
8-rpy3oBas
6e30109Has
cTpena; 9-koBII C
IIPUHYIUTEIBHON
pa3rpy3Koi;
10-n1ByX4eNmoCTH
BIN KOBIII,
11-3axBar T
JUTHHHOMEPOB;
12-Gyp-
cTOJIOOCTAB;
13-koB1I IS
pacrpeeneHust
Oerona; 14-3axBar
TUTSt MaKETOB;
15-noposxHas
HIETKA;



16-runpaBardeck
15171 MOJIOT;
17-peixsurens;
18-o6parHas
jonara
JKCKaBaTopa

HO,Z[FDG68,IOHII/IG JIanbl IOAAKT MaTepHuall Ha KOHBEUEP 6narozlap51 CHICLIMATIbHOU

KMHCMATHUKC ABUXCHMA. ['maBHBIM napamMmeTpoM MHOT'OKOBIIOBBIX IMOI'PY34YHMKOB

SIBJIIIETCS TPOU3BOAUTENLHOCTE. X BBIMYCKAIOT IPOU3BOAUTENLHOCTERIO 40, 80,
160, 250 M3/4 ¢ BBICOTOM MOTPY3KH 2.4...4.2 M.

/P
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Puc. 72. MHOTrOKOBIIOBBIA MOTPY3YHK CO IIMTHEKOKOBIIOBBIM pPadOUYnUM
OpraHoM

MHOIOKOBILIOBBIM MOTPY3YMK C IMTHEKOKOBIIOBBIM OPraHOM (DI/IC72) COCTOHUT

N3 CICAVIOMMNX OCHOBHBIX V3JIOB. IMTHCBMOKOJICCHOI'O ITIacCH 1 ¢ obenmu

BCAVIIIMMH OCIAMH, HAKJIOHHOI'O KOBIIOBOI'O KOHBCﬁGDa 3 ¢ BUHTOBBIM

(mHEeKOBLIM) 1nmTaresieM 4, JEHTOYHOIO TIMOBOPOTHOTO B IUIAHE U B

BEPTUKAJIBLHOW IUIOCKOCTH KOHBerepa 2. JUis jydined mogayu marepuaia K

[IUTATEI0 Ha paMe KOBIIIOBOrO KOHBelepa ycTaHoBJeH oTBad 5. KoBIIOBEIM

KOHBEMEp YCTAaHABJIMBACTCS B pa60qee U TpaHCHOPTHOC ITOJOXKCHHUA C

INOMOIIIBIO  JIBYVX THIAPOIMJIMHIPOB 6. HDI/I TIOCTYIIATCIABHOM JBHKCHHNU

INOIrpy34YrMKa Marcepual BHHTOBBIM IIMTATCJIACM IIOAACTCA B HCIPCPBIBHO

BPAIAIOIIMNICA KOBIIOBLIM KOHBEWED W JAJIEe Yepe3 MPUEMHOE YCTPOUCTBO M

JIEHTOYHBIM KOHBeWep B TpaHcnopT. [loBOPOTHEIE JBUWKEHUS JIEHTOYHOIT'O

KOHBeﬁeDa ITO3BOJIAAIOT HM3MCHATH BBICOTY 3arpy3KHM, a TaKXKC 3arpyKaTrb




MOJBWXHOM COCTaB 110 00€ CTOPOHBI OT IMPOJIOJBHONW OCH MOrPY3YHKA.

[IocTynareabHasi CKOPOCTh OTPY34YMKa BI)I6I/IDaeTC$I B 3aBUCUMOCTH OT BBICOTEI

mrabdens MaTepuaja M MPOU3BOJUTEIBHOCTH. BcCe OCHOBHBIC MEXAaHHU3MBI,

KpOME NPHBOAA KOBIIOBOI'O KOHBEHWEpA, IPUBOIITCS B JACUCTBUE C IMOMOIIBIO

TUAPOLIMJIMHAPOB JABYCTOPOHHETO AEHCTBHUA, PAOOTAIONIMX OT T'MAPOCHCTEMBI
IIOrpy34MKa.

Mamuasl ¢ 3arpedaroruMu jJarnamMu (puc.73.), 0OBIYHO MCIIOJIB3YEMBIE KaK

CHCFOV60DO‘IHH€, IIPUMCHAIOT TAKKC JIA ITOT'PY3KHM MCJIKO- M CPCAHCKYCKOBBIX,

IPCUMYIIICCTBCHHO MaJ'IOa6DaBI/IBHBIX, MaTCpPUuaJIOB, HAITPHUMCED VIJIA.

3arpebaromass  Jjama 6  ABIgETCA  COCTABHOM  YacThIO  IAPHUPHOTO
YETBIPEX3BEHHNUKA, BKIIOYAIOMIEN0 TAaK)KE KPUBOIIMII 7 W TIArYy 8,

CMOHTHPOBAHHBIC Ha JIOTKEC 9. HDI/I BpalliCHUHW KPUBOUIMIIOB, NPHUBOJIMMBIX B

JNBIODKEHUE YEpPE3 DPACHOJIOKEHHBIM IMOJ  JIOTKOM KapJaHHBIM Bajl, W

HCHDGDLIBHOﬁ oaadyc MalllMHbl Ha 1ITAa0EIb J1ambl ITIO0YEPECIHO 3arpe6afoT

MaTEpUA, W MOJAOT €ro Ha CKkpeOkoBbIM KoHBeiep 10. s padoTel €

a6pa3l/IBHBIMI/I CTPOUTCJIBbHBIMHU MATCpHAJIAMHU 3TH MAllIMHBI HCIIPHUT'OJHBI M3-3a

6BICTDOF0 HN3HAIIMBAHUA HTAPHHUPHBIX Y3JI0B YCETHIPCX3BCHHUKOB.

Puc.73. Ilorpy3ouHas MaiinHa HEMPEPHIBHOTO JIEHUCTBUS C 3arpedaroiuMu
Janamu

I'py3onoabeMHbIe MAILIMHBI

Ha3znauenue u kjaaccupurkanus

B CTPOUTCIABCTBC I'PY30IIOABCMHBIC MAIIMHBI HCIIOJB3VIOT JJIA IICPCMCILICHMNA

CTPOUTCIIbHBIX MaTcpuajioB, MOHTAa>Xa CTPOUNTCIBbHBIX KOHCTDVKHHﬁ,




MOrPY304YHO-PA3TPY30UYHLIX OIlepalldii Ha CKJIaJaX CTPOMTEIbHBIX MaTEpUaJiOB,

MOHTAa’>Xa " O6CJ'IV)KI/IB8,HI/ISI TCXHOJIOTHYCCKOTI'O 06ODVI[OB8,HI/I$I B IIPONICCCC Cro

SKCILIyaTaluu.

I1o XapaKTCpy Da6OTBI — JTO MallluHbI ITHUKJIHWUYHOI'O I[CﬁCTBH?I. ['1aBHBIM

oapaMEeTpoM TIPY30INOABCMHBIX MAIMWH ABJISICTCA T'PY3O0IIOABEMHOCTDL, IIOJ

KOTODOﬁ IIOHMMAIOT HaI/I6OJ'IBHIVIO JOINYCTUMYIO MACCy I'py3ad, BKJIKOYAsd MacCCy

CBCMHOI'O T'PYy303aXBATHOI'O HDI/ICHOCO6HCHI/I}I, Ha NOJbEM KOTOPOM OHa

paccurTada. | py30m0oA5EMHOCTE BRIPAXKAIOT B €IMHUIIAX MACCHI (KT, T).

KDOMG TOroO, I'py30I10 ACEMHBIC MallTMHbI XAPAKTCPU3YIOTCA 30HOM

O6CJIV)KI/IB3HI/I$I, OHDCI[CH?ICMOﬁ IIPOJICTOM MJIHM BBUICTOM TIpPy3a, BBICOTOM

noabeMa 1py3a, CKOPOCTIAMH pa60tmx I[BH)KCHHﬁ, MaCCOﬁ, IIOKAa3aTCJIIMHU

HOTDG6HH€MOﬁ MOIIHOCTA W OHOPHBIMHU _Harpy3kamMu. [py30moabeMHOCTH

HCKOTOPBIX TPY3OIIOABCMHBIX  MallWH, HAIIpHUMCP CTPCJIOBbLIX  KPAHOB,

U3MEHSCTCSI B 3aBUCMMOCTH OT BbLIE€TA. BBEIJIETOM Ha3LIBA€TCS pACCTOSIHME OT

OCHM_BpallCHUS HNOBOPOTHOM YacTM KpaHa A0 OCH TI'PY30I0JbEMHOI0 OpraHa.

HOSTOMV TAKHMC KpPaHbl XAdpPAaKTCPHU3VIOT TI'PY30BBIM MOMCHTOM (KHM), T.C.

OPOU3BCACHUCM CHJIbI TSDKCCTH TI'Py3a HaA BBUICT I'Py3d, KOTOPOEC SABJIACTCA,

IIPUMCPHO, ITIOCTOSAHHBIM.

[Io HA3HAYCHUIO TIPY30INOABEMHBLIC MAIIMHBI JECIAT Ha: BCIOMOTAaTCIbHBIC,

CTPOUTCIBHBIC IMOABCMHHUKH, CTPOMUTCIBHBIC KpaHbl, CIICOHHMAJILHBIC KpPAaHbI-

TPYOOVKIATIMKH.

BcnomorarensHbIe I'py30IO0AEMHBIC MAIITWMHBI. K HMM oTHOCATCS JOMKPATHI,

CTPOUTEJILHBIE JIEOEKU, ITOJABECHBIE JeOenku (tamu U dnekrporain). OHu

COCTOAT TPCUMVYIICCTBCHHO M3 OJAHOI'0 MCXAaHHU3Ma HM  OCYIICCTBJIAIOT

BCPTHUKAJILHOC (I[OMKDaTI)I, CTPOUTCJIBHBIC J'I€6GI[KI/I, Ta.]'II/I) HNJIHN TOPHU30HTAJIBHOC

(T?IFOBI)IG HC6CZ[KI/I) 110 PCJIBCOBBIM IIYTAM HWJIWM HAIIPABJIAIOMNM IICPCMCIIICHHC

rpy30B. B HUX UCITOJIBL3VETCS PYYHOU U MEXAHUYECKUI ITPUBOJIEI.

CTDOI/ITGHLHI)IG INOABCMHHUKH. OTUMH MalIHHAMU INEPEMCIIAIOT 10 BCPTHUKAIHN

rpy3bl  (rpy30BbIE€) WM JIrOJAE (rpy30macCaXupCKue) B KaOMHAX WM Ha

IJIoImaaKax, ABMKYIIINXCA B X KCCTKHX HAIIPABIAIOIIHNX.

CTDOI/ITGHBHBIC KpaHHI. 910 HauoOoJiee CJIOKHBIC M  VHUBCPCAJIHLHBIC

I'pY30IIOABEMHBIC MAIITWMHBI JJIA ICPEMCILICHU S IIITYYHBIX I'PY30B, CTPOUTCJIBHBIX

KOHCTPYKIIMHA M TE€XHOJOTMYECKOTO O6ODV}10BaHI/I$I 110 _IPOCTPAHCTBEHHOM

TPAaCKTOPHUH D&SJ’IH‘-IHOﬁ IIPOTAXKCHHOCTH U KOHd)I/IFVDaHI/II/I. Onu Pa3Jan4dHbI I10

KOHCTPYKTHMBHOMY HMCIIOJHCHHUIO, H3TOTOBJIAIOTCA B BHIAC KOHCOJIBHBIX

( CcTp CJ'IOBBIX) NI IIPOJICTHBIX KOHCTDVKHHﬁ, CTAalIlMOHAPHBIMH I

ONEPEABUKHBIMHU KM COOTBCTCTBCHHO pPAa3IMYHBIMM 30HaAMH O6CJ'IV}KI/IBaHI/ISI. K




KOHCOJIBHBIM KpaHaM OTHOCATCA CTAallMOHAPHBIC MA4YTOBBIC MW MAa4TOBO-

CTPCJIOBLIC KPAHBI, 63HI€HHI)I€, CTPCJIOBBIC CaMOXOJAHBIC KPAHbI N CIICTIMAJIEHBIC
KD&HBI-TDV6OVKJI&I[LII/IKI/I; K IIPOJCTHBIM — MOCTOBBIC, KO3JOBLIC U KaOeJIbHBIC
KpaHEI. CTaHI/IOHaDHBIe CTPCJIOBLIC KpPAaHBbI IICPCMCIIAIOT T'PY3BI B IPCACIAX

Kpyra WIH CEKTOPa, OXBaTbIBAEMOIr0 CTpeiaoi. bameHHBIe CTPEIOBEIE

IIOBOPOTHBIC KPAHbI ICPCABUTAIOTCA IO PCJIBCOBBIM IIYTAM M IICPCMCIIAIOT I'PY3

B IIp€acjiax mpAMOYIOJIbHUKA, JJIMHA KOTOPOrO paBHA JJIMHC HVTGfI, 4 IMIMpuHa

— JIBOMHOMY BBUIETY KpaHa. Hamguuwe OalllHM MO3BOJSET IIOAHUMATH M

MOHTHPOBATH KPYOHO 0O0BEMHBEIE KOHCTPYKIMH. CTpeloBbIE CaMOXOIHEIE
KpaHbl (aBTOMOOMJIbHBIE, IMHEBMOKOJIECHBIE, T'VCEHHUYHBIE, Ha CIEIHUAILHBIX
[IIACCH _aBTOMOOMJILHOI'O THIIA, TPAKTOPHBIE) IEPEMEIIAIOTCS MO 3EMIIE U
00CJIY)KHBAIOT IJIOMIAAb JIF000H KOHGHUTYpaIIUH.

HDOJ'I@THBIC KO3JIOBBIC M MOCTOBBIC KpPAHBI IICPCABUIAIOTCA I10 CIICHIHMAJIbHBIM

INOAKPAHOBBIM IIYTAM H 06CJIV)KI/IBaIOT 30HY B BHJAC IIPAMOVYIOJIbHHMKA.
KabenbHbIe KpaHbl IICPCMCIIAIOT I'PY3bl BJOJb KaHATA4, HATAHYTOI'O MCKIY
ornopamMu. B 3aBUCHMMOCTHM OT HOJBHMKHOCTH OIOpP 30HA MX O6CJIV)KI/IBaHI/ISI —
JJUHHWSA, CCKTOP MJIN IIPAMOYI'OJIbHHK.

Ha wMerammmyecKux KOHCTPVYKIIMAX KPAHOB YCTAHABJIIMBAIOT HCECKOJIBKO

KPAHOBBLIX MEXaHM3MOB. THIOBBIMH KpPaHOBBIMU MEXaHM3MaMHU SIBISKOTCS:

MCXaHM3M IIOABEMA I'pPy3a4, BKJ'IIO‘-IaIOHII/Iﬁ T'PY30BYVIO HCGGI[KV, MMOJHCIIACT H

Irpy303aXBaTHBIM OpraH; MEXaHU3M NEPEABMKCHMS KpaHa WU KaKo#-Imbo ero

HqacTH. MCXAaHHU3M BpalicHUsA HOBODOTHOfI HaCTHu; MCXAaHU3M U3MCHCHMS BBLJIICTA.

I[JISI OpuBOAa MCEXAHM3MOB KPAHOB TIIPHUMCHAIOT JBHUIATCJIM BHYTPCHHCIO

CropaHus, THAPABIMYCCKHUC, DJDICKTPHUYCCKHC ABUTIAaTCIIM TICPCMCHHOI'O U

IIOCTOSIHHOTO TOKa. JIJs BCEX KPaHOBBIX MEXAHHM3MOB XapaKTEPEH ITOBTOPHO-

KPDATKOBPEMEHHBIM  DPEXUM  pPa0b0THl  (depeoBaHue padoOThl W I1ay3),

XapaKTEPU3VEMBII OTHOCHUTEJILHON IPOJIOJDKUTEILHOCTEIO BKIOUYeHUs (I1B).

[Tox I1B moHMMArOT OTHOIIIEHWE CYMMAPHOrO0 BPEMEHH DPAOOTHI MEXaHHN3Ma B

3aJaHHBIM EPUOJL (%) K IIPOAOJDKUTCIABHOCTH 3TOI'0 IIEpHUOoaad, IPUMHHUMACMOIO

L MexaHu3MoB  paBHbIM 1 4. IlpaBmmamm ['ocroprexHaazopa JUIA

I'pY30IOABEMHBIX  KPAHOB  VCTAHOBJICHBI  KOHKPCTHBIC OPHUCHTUPBI  OJIA

OTHCCCHHI UX K TOMY MJIM HHOMY PCKUMY Da6OTBI

Crelyajibable KPaHBI-TPYOOVKIATUUKH. Takue KpaHbl CHAOXKAIOTCS OOKOBOM

CTPEJIONW, YCTAHOBJIEHHOW HA TPAKTOPAX TPVOOVKIATOYHBLIX MOAWDUKAIINA,

6J1ar011ap;1 4cMYy OHH CIIOCOOHBI BBITIOJIHATE OoIIcpalmn I1I0 pas3rpy3Ke TDV6 u

HJ'ICT@IZ, NOABEMY M OIIYCKAHHUIO HMX B TPAHIICHK), IICPCIBHKXCHHIO C T'PY3OM

BJOJIb TPACChI M APVYI'UEC OIICPAIVH IIPHU COOPYKCHUHU I'a30- 1 Hed)TCHDOBOJIOB.




MauToBbI€ H MAYTOBO-CTPEJI0BbIE KPAHBI

MauToBEIE 1 MAYTOBO-CTPEIOBBLIC KPAHBI SBISIOTCS CTAllMOHAPHBIMM KpaHAMM,

9qTO OIrpaHN4uBacT 007aCTh _ UX IIPUMCHCHU . Hx HCIIOJB3VIOT TJIaBHBIM

O6Da3OM JJII  MOHTAXKa C6ODHI)IX KOHCT‘[)VKI_II/Iﬁ U TEXHOJOI'MYCCKOI'O
O6ODVIIOB&HI/ISI KPYITHBIX CTPOUTCJIBbHBIX 00BEKTOB.

MauToBEI€ KpaHbl. ¥ MauTOBOI'0 KpaHa MOBOPOTHAs MauTa ONMPACTCs HA paMy-
d)VHI[aMCHT U JOMNOJHHUTCIABHO INPUKPCINIACTCA K 3JdHHMIO HMJIM pacdaJInBaACTCIA
BaHTaMM. Ha MmauTe ycTaHaBIMBAeTCs IIOBOPOTHAsl CTpesia - YKOcHHA. JlJis

moabeMa 1pys3a MCIIOJIb3VIOT HMCIOIIYIOCA B PACIIOPAXKCHHNN JIC6€I[KV, K KOTOPOU
B 3aBUCUMOCTH OT TD66V€MOﬁ I'py30I1OACMHOCTH HO,Z[6I/ID8,I-OT ITOJHCIIACT.

MauToBO-CTPEIOBLIC KPAHbI 110 BUY KPCIJICHUS MAdThl ACJISTCS Ha BAHTOBBIC U
IIOJAKOCHBIC.

BanToBbIe MAauTOBO-CTPENOBLIE KpaHbLl. Taxkoil kpadH (puc.74) COCTOUT U3

MauThl 9, cTpelsl 8, rpy30BOro 6 U CTPEIOBOr0 3 HMOJUCIIACTOB, OIIOPHOU DAMBI

11, nedenok 14 u BanT 2. Ctpena KpeOUuTCsd MIAPHUPHO K MAYTE V €€ HIKHETO

OCHOBAHMS M BMECTE C HEW MOYKET IMTOBOPAYUBATHLCS BOKPYT BEPTUKAIHLHOM OCH C
MOMOIIBID TOBOPOTHOrO kpyra 10 Ha 360°. Mexanu3m BpalleHUS MadThl U
CTpEJbl - KaHATHBIM. MadTra onmMpaceTcsd BHU3Y HA CIIENUAIBLHVIO IAPOBVIO IATY

15, a BBEpXYy MauTy 4Yepe3 HENOABWHKHVIO OIMOPY / PACKPEIUISIOT YETHLIPHLMSI-

BOCCEMbBIO BAHTAMMU (B 3aBUCUMOCTHU OT FDV3OHOI[T)CMHOCTI/I)., PaCcoJd0XCHHBIMHI

00b19HO 11071 yriioM 30° K ropm3oHTY. BaHTHI HATATUBAIOT U VIEPKUBAKOT B

HaATsKCHUM B IIPOILICCCE JKCILIyaTallMKM PYYHBIMHU J'IC6€I[K&MI/I WJIN CTSKHBIMHA

MVd)TaMI/I, IIPUKPCILIAACMBIMHA K AKOPAM. CTDGJ'Ia CTPCIOMOABCMHBIM

MMOJMCITIACTOM CBs3aHA C OI'OJIOBKOM Ma4Thl. KOHH@BBIG BCTBHU CTPCJIOBOTIO H

I'PY30BOT0 ITOJHUCIIACTOB Yepe3 OTBOAHBIE 010KM 12, 13 BBOIATCS BHYTPH MAUTHI

M 4Yepe3 OTBEPCTHE B IUTE CTPEJIbI  BBIBOAATCI Ha  OapabaHbl

YIEKTPOpPEBEPCUBHBIX J1eOenok 14. /g yBeanueHus BbUIETA OCHOBHOM CTPEbI

K BBICOTBI ITOABEMA TIpy3a €€ O6ODV,Z[VIOT YIOPABJIACMBbIM C ITOMOIIIBHKO

nojaucnacra 7/ I'VCBKOM 4 u BTOPBIM MCXAdHU3MOM TIIOAbEMA TIpy3a H

HOJUCOACTOM 5 MEHBIIEN I'PY30ITOTHEMHOCTH.




VAVAVANAVAN

FAVATAYAY VAN

Puc.74. BauToBBIiI  MauyTOBO-

Puc.75. ITonxocHbIN
Ma4TOBO-CTPENOBOM KpPaH CO

CTPEJIOBOM KpaH: a - OOImuid BUII;
0 - HWKHISI omopa KpaHa, B -
Or0JIOBOK; r - rpaduk
rpy30M0bEMHOCTH

CXEMOM K pacuery
HATsDKCHUHM B BaHTaX

IHoakocHBIE MAYTOBO-CTPEJIOBLIE KPAHBI ONMHUPAIOTCAI HA OCHOBaHue 1 (puc.79).

Crpena 7 vVvIEepKHUBAETCI B HAKJIOHHOM TIOJIOKEHUM CTPEIOINOIHEMHBIM
MOJIUCIIACTOM 6 HIAPHUPHBIM COEIUHEHHUEM 5 C KECTKOM TPOCTPAHCTBEHHOU
KOHCTPVKIIMEN, 00pa3oBaHHOW MayToh 4, TOPU30HTAJILHBIMH OalkaMu 2 |

noakocamMu 3. MadTra BMECTE CO CTPEJION ONMUPAETCS HA MOBOPOTHBIM KPVT 9 U

MOXXCT ITOBOPAYMBATHECA OTHOCHTCJIBHO ITOAKOCOB M I'OPHU30HTAJIbHBIX OaJIOK Ha

yroJ1 10 240°. OTcyTCcTBHE BAHT V IMOJIKOCHBIX KPAHOB MMO3BOJISIET JIEIATH CTPEIY
B 1.5..2 pa3za mumHHee w™mauThl. (CxemMa KaHATOBEJIEHUS TPV3OBOTO & U

CTPCJI0IMOABEMHOI'O 6 IIOJHCIIACTOB, KOHCTPVYKIINA OIIOpP., IPHUBOABI MCXdHH3MaA

noabeMa I'py3ad, M3MCHCHHUA BbBLICTA CTPCJIbI M BPAIICHHA KpdHa HO)IO6HI)I

ONNMCAHHBIM PaHCC. HO}IKOCHBIC MAa4dYTOBO-CTPCIOBBIC KpPaHbl HM3TIOTOBJIAIOTCA

I'py30I10AEMHOCTBIO 5.20TcC OAMHAKOBBIMH 3HAYCHHAMM €C HAd BCCX BBIJICTAX.

Pacuer HaTsbxkenuid B BaHTax (puc.75). Ilpu nedicTBMM HA MadTy HATSHKECHUS

CTPCJIOBOI0 IOJIMCIIACTa OJAHA YaCTb BAHT PA3rpyKacTCiaA, IIPOBHMCAHHUC HX

YBCINMYNBACTCA, ApYyrasd 4aCTb BAHT JOINOJHUTCIBHO HAIpy>KaCcTCsA, B pE3VYJIbTATC




4qCro MadTra HaAKJIOHSACTCA. H&KJ’IOHV Ma4dThbl HC IIPCIIATCTBYCT IIApPOBas OIIOpaA.

[Ipu OOJIBLIIIOM YHCJIC BaHT 3ajiaya SBISCTCS CTaTUYCCKU Heomnpeaeanmon. B
HDI/I6JIH}KCHHBIX pacdlTax IpCcAaIoJararoT, 4YTO BCIA HArpys3Ka SE ( H)

BOCOPUHHUMACTCS OJHOM BAaHTOM, HAXOMSIICHCS B IIJIOCKOCTH CTPEHBI, €€
onpeac/aoT U3 CYMMBI MOMCHTOB OTHOCHTCIIEHO OIIOPBI

B I[GP'ICTBI/ITCJIBHOCTH MadTa VACPKHMBACTCA HCCKOJBKMMH BaHTaAMHU C

pas3nuyHbIM HaTshkeHueM. HaTshkenue HanOosiee HArpy>KeHHOU BaHTBI S=Sy- Ky,

rae ki-kodpbunmuenT, 3aBUCAIMN OT YKCiia BAHT; €r0 TPUHUMAIOT ITPU 4 BaHTax
paBHeIM 1.0: ipu 6-0.67: pu 8-0.5: mpu 10-0.4: npu 12 - 0.3. CrajgpHbIE

IIPOBOJOYHBIC KAHATBI AJII BAHT HOI[6I/IDaIOT 110 pa3pbIBHOMY YCHJIIMIO IIpHU
3a11ace 1MMpPoOYHOCTH HC MCHCC 3,5

bantenHble KpaHbBI

bameHHBINA KpaH - 3TO I'py30001beMHAs MAllIMHA CO CTPEJION, 3aKPEIICHHON B

BEPXHEW YaCTH BEPTHUKAJILHOM OAalllHWM W BBINOJHAIONIAS  padoTy IO

OEPEMCILICHUIO M MOHTAXV KOHCTDVKHI/Iﬁ 3a CYUCT COYCTAaHHUA pa6oq1/1x

JIBIDKEHUI: MOJBEMA W OOYCKAHWS T'py3a, M3MEHEHUSI BEUIETA, IIEPEIBIDKEHUS

caMoOro KpaHa IIO pelbcaM M ITIOBOPOTAa CTpPEdbl C  Tpy30oM. bomabmias

O6CJ'IV}KI/IBa€MaH pa60qa51 30Ha, omnpeaenaseMas  IJMHOM  IOAKPAHOBBIX

PEABCOBBIX NYTEH M JIBOMHBIM BBLICTOM I'py3d, B COYCTAHUM C OOIBIINM o4

CTPCJIOBBIM ITPOCTPAHCTBOM 06VCHOBI/IJII/I MIMPOKOC HCIIOJIB30BAHHUC OalIeHHBIX

KpaHOB  KdK OCHOBHOM FDV3OHOI[L€MHOI>’I MAalllMHbI  JJIA ~ BBITIOJHCHUSA

CTPOUTCIbHO-MOHTAXHBIX Da6OT B TPaXKAaHCKOM, IIPOMBIINIJICHHOM H

SHCPICTHUYCCKOM CTPOUTCIBCTBC.

Tunel u mapamMmeTpbl OalIeHHBIX KpaHOB OIIPCACIAIOTCA HX TCXHOJOTMYCCKHM

HasHaueHueM. [lapamerpsl OameHHbIX KpaHoB pernameHTupviores 'OCTamu.

['maBHBIM TTapamMeTpoM OalIeHHOTr O KpaHa ABJICTCA I'PY30IIOABCMHOCTB, T.€C.

HanOoJIbIIasE Macca rpy3a Ha CcOOTBETCTBYIOIIEM BbLIeTE. IlockoabKy

I'pY30IIOABEMHOCTS  CTPCJIOBBIX KPAHOB TICPEMCHHA, €€ XapaKTCPU3VIOT

I'PY30BbIM MOMCHTOM. K ocHOBHBIM nmapamMeTpaM OTHOCATCA MUHHUMAJILHBIM U1

MaKCHUMAaJILHBIN BBUJICTHI, BBICOTA IMOABEMA H FJ'IV6I/IHa OIIYCKaHUsA KpPIOKAa,

CKOpPOCTH pa60qu JIBUDKCHMH, Fa6aDI/ITBI, MaccCa KpaHa, I10Ka3aTCJIi MOIMIHOCTH

H OIMTOPHBIC HAI'PY3KH.

B  OKMIMIMHOM M TPAXKIAHCKOM  CTPOMTENLCTBE  MPUMEHSIOT  KpPaHBI

rpy300006EMHOCTRIO 3...10 T ¢ BUIETOM 10 25 M W BBICOTOU MOIBEMA KPIOKA

J0 50 m. KDaHBI AJII BBICOTHOI'O CTPOMUTEIIBCTBA MMCIOT I'PY30IIOABEMHOCTL OT

6,3 no 12.5 1, Beuier 00 45 M ® BBICOTY moabemMa Kproka g0 150 m. B

IOPOMBIINTJICHHOM CTPOMTCIILCTBC, HAIIPUMCP, IIPpHM COOPYXCHHHN KOPIITYCOB




T'JIaBHBIX 3JlaHUI )51 MOHTAaXC TCXHOJIOTHYCCKOTO O6ODVI{OBaHI/IH

YIEKTPOCTAHIIHI IPUMEHSIOT CIelMAJILHBIE MOHTAaKHBIE KpaHBbI
py300006eMHOCTEIO 10 80 T ¢ rpy30BeIM MOMeHTOM 710 15000 kH M, BbUIETOM
25...45 m, BeicoTou moasema 50...80 m.

HDI/IMGHI/ITeJ'IBHO K KOHKPCTHBIM YCJIOBUAM CTPOUTCILBCTBA HA OCHOBC 0a30BBIX

MOHeHeﬁ HU3TOTOBJIAIOTCA KpPaHbl PA3JIMYHBIX HCIIOJTHCHUHI (C YKOPOYCHHBIMHU
Wi YAJIMHCHHBIMHU CTPCJIaMHu H 6aHIHSIMI/I, KPAHBI-TIOTPY34YUKH, JJIA Da6OTBI B
Pa3sjJIndHbIX KINMATHYCCKUX YCIOBHAX M I[D.). KEDKI[&H 0azoBas MOACIIb KpaHa
HNJIn cC HUCIIOJIHCHHC cHaOXkaeTcs I'PY30BBICOTHOU XapPaKTEPUCTUKOM,
HDCI[CT&BJIHIOIHCI\/’I 3aBUCUMOCTDb TI'PY30IIOABECMHOCTH OT BBICOTHI IIOAbBEMA H
BBLJICTA, I/ICHOJIB3V6MOI>'I IIpu BBI6OI)C KpaHa HWJIM €ro 06ODVI[OBaHI/I$I pu

SKCILIyaTalnuu.

bameHHble KpaHBl pa3Ae/SIIOTCS HA MNEPEABMXKHBIC 1O  PEJIbCOBBIM IYTSIM,
CTAlITMOHAPHBIC (HDI/ICTaBHBIG), IIPUKPCILVICHHBIC K BO3BOAMMOMY COOPYXKCHUIO,
1M _CaMONOJbEMHbBIC, YCTAHABIMBACMbIC HAa KApKACHBIC KOHCTPYKILIUM 3JaHUN M
OepPeEMCIIIACMBIC  TI0 HEMY B BCPTHKAJIBHOM HAIlPaBJICHUH. I1o CHOCO6V

U3MEHEHHWS BbLIETA KPIOKA PA3JIUYAIOT OAllIEHHBIE KPAHBI C TOAHEMHOM CTPEJION
U KpaHbl C TOPU3OHTAJILHON OasouHoil crpesion. [lo Tuny OateH OalieHHBIE

KpaHBbI BBIIYCKAIOT C HOBOPOTHOM M HEMMOBOPOTHOM OaIllHE.

bas3oBele Mojzenu OaleHHBIX KpaHoB o0Oo3Hayarorcs OvkBamMu KB (xpan
"Oamendablil) U mbpamu (puc.76.). IlepBasg nmdpa vka3plBaeT pasMEPHVIO
TPVIITY O TPY30BOMY MOMEHTY, JIBE BTOPKIE - ITOPSJIKOBBIN HOMED 0a30BOM
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Puc.76. Cuctema nnaexcanuu OameHHbIX KPaHOB

MOJICJIM, MMEIOIICH IMOBOPOTHVIO MJIM HEIOBOPOTHYIO 6aIJ_IH}O, qcTBEpTaAd -

HOMED HMCIIOJHEHUS, OTIUYAONIMUCI OT 0a30BOM MOJEIW, HAIPUMED UIMHOMN




CTPEJIBI, BLICOTOM MOIBEMA, BEIWYMHOU MAKCUMAJILHOUW TI'DY30MOIBEMHOCTH.

ITocnie mmdp MOXKET VKA3bIBATHCS 0003HAUYEHUE oUepeTHONM MoepHu3amu (A,
b, B) ¥ KIMMathuyeckoe WUCIIOJHEHHE JUII XOJOIHOrO, TPOIMYECKOTO U
Tponmnu4ueckoro BiaxHoro kaumara (XJI,T.TB).

boapmmHCTBO  MOaeaed OalleHHBIX KPAHOB BBIMOJHIKOTCA 0[O €IWHOU

KOHCTDVKTHBHOﬁ CXEMC C MaKCHUMaJIbHBIM HCIIOJIb30BaAaHHUECM

VHI/Id)I/IHI/IDOBaHHI)IX Y3JIOB M MEXAHM3MOB, a TakXe YCTPOHMCTBAMHU JIJIsI
IUIABHOTO ITYCKA M TOPMOKCHHUS MEXAHM3MOB M IIOCAaJKH TPY30B C MAJIOMU

CKOPOCTBIO.

B 1mociaegHue  rojabl  HOJYYMJIO  Pa3BUTHE HauoOoJiee IIPOIrpeCCUuBHOC

HaIIpaBJICHHUC TIPOM3BOJCTBA OaICHHBIX KpaHOB - MOJAVJIbHAid CHUCTEMA,

BKJIIOYaromas IIPpOCKTHPOBAHUC, HM3IrOTOBJICHHC HW J3KCILIYyATallkMIO KpPAHOB.
CVIHHOCTI) MOJYJIbHOM CHUCTEMBI COCTOUT B CO3JaHMU CEMEHCTBA OaIllIeHHBIX
KpPaHOB D33H006D33HI)IX UCHOJHECHUN Ha 0ase Y3KOI'O piaaa 0a30BBIX
VHI/Id)HI_[I/IDOBaHHBIX Y3J10B - MOOYJIeH ( KakK MCXaHHM3MOB, TaxK n

MeTaHHOKOHCTDVKHHfI). MoaynpHas cucTemMa CHOC06CTBVGT CHMKCHHIO 3aTpart

Ha TIPOCKTHUPOBAHHUC, PA3BUTHUIO CIICHHAJIW3AIINKN IIPOM3BOACTBA M, KaK

CIICACTBUEC, CHMXCHHIO ceOCCTOMMOCTH _ M3TOTOBJICHUS M TOBBIIICHUIO

HAJCKHOCTU  MOJYJICH, YMCHBIICHUIO HJKCIJIyaTallMOHHBIX PpacXoJ0B Ha
TCXHHUYCCKOC 06CJ'IV)KI/IBaHI/IC U PEMOHT.

HawnbGonpiiee INIPUMCHCHHUC B CTPOUTCILCTBC ITOJIYYHNIN OallleHHBIC KpaHBbI C

noBopoTHOW OarmmHer  (twiardopmoii). Ilo cpaBHEHHWIO € KpaHaM#d C

HEIMOBOPOTHOM OarrHeil OHM UMEIOT MEHBIIVIO MACCy, TaK KAaK DPACHOJIOKECHUE

MEXaHM3MOB M _0OajjgacTta B HI)KHEH YacTH KpaHa IMOHMXXACT IIOJJOXCHHEC €T0

HEHTPA TSDKECTH W TOYKH TIPWIOKEHUS PABHONEUCTBVIONIEN BETPOBOU

Harpy3ku. KpoMe TOoro, OHM OTJIMYAKTCI MaJbIMUA CPOKaMU MOHTaXa W

ACMOHTAaXa, VI[O6CTBOM TPAHCHIOPTUPOBAHUSA U TCXHUYCCKOT'O O6CJ'IV)KI/IBaHI/IH.

Bbamiennple KpaHbl ¢ NOBOPOTHOW OamiHen. bammag kpama 2 (puc.77)

KPEIUTCS K NOBOPOTHOM HJ'IaT(bODMe 4, xoTopas 4epe3 OIMOPHO-IOBOPOTHOE

YCTPOMCTBO 6 ONUpAETCS Ha XOJOBVIO 4acTth 5. Ha moBopoTHOU 1uiardopme

pa3sMEArTCs: MPOTUBOBEC 7, rpy3oBad 8, crpesioBasd 9 Jjiedenku U MEXAHU3M

BpaleHus MoBopoTHOoM mwiratdopMsel 3. Ctpena 1 KpenuTces MapHUpHO K OalltHe

U YACPKHUBACTCA KaHATHBIMH TATaMH 12, KOTOPBIC YCPEC3 HAIIPABJIAIOIINMEC 010K

COEOWHEHBI C MOABWMKHOW 000¥Moil crpesoBoro nosmcoacra 10. IlogsemM u

OINIYCKAHUEC TpPVy3a BBIIOJHAKTCIA TPY30BBIM IMOJHUCIIACTOM 13 ¢ IIOMOIIIBIO

IpY30BOM J'IC6CJIKI/I U _KPIOKOBOM NOJIBECKU. YNOPaBICHHE KPaHOM BEACTCS M3

kabmuael 11. B OameHHBIX KpaHaxX g MCXaHH3Ma IIoAbEMa TIpy3a B




3aBUCUMOCTH OT TI'PY30INOABCMHOCTH IIPHUMCHAIOT OAMHOYHBIC M CIABOCHHLIC

IIOJHUCIIACThI IBYX, TPCX, UCTHIPCX U OoJbIICH KPaTHOCTH.

KprokoBbl€ TTOJIBECKHA COCTOAT W3 I'PY30BOTO KPIOKA, TPABEPCHI, IBYX OOKOBBIX
€K, OCEM C YCTAHOBJICHHBIMU HAa HUX OJIOKaMHU. | 'py30BOM KPIOK KPEIMUTCS B

TpaBEPCC Ha VIIOPHOM IIOAITHUITHUKC, 6J1ar0ﬂap;1 4CMY OH MOXCET CB06OI[H0
IIOBOPAYMBATLECA W IIPCAOXPAHATH FDVBOBOfI KaHaT OT 3aKpY4YHWBAHUI. Yucio

OJ0KOB B INOABCCKC OIIPpCACTACTCA KpPATHOCTBHIO IMOJHMCIIACTA, a TaK¥KC

HCO6XOI[I/IMOCTI>I-O U3MCHCHHS €C JJI TOBBIMICHHUA T'PY3OIIOABCMHOCTH KpdHa

0e3 YBEJIIMUYCHUS MOIIHOCTH TI'PY30BOM J'IG66I[KI/I. B HEKOTOPBIX KOHCTPYKIMSIX

KPAHOB C OOJBIION BBICOTOW MOJbEMA TIpPVy3a IPUMEHSIOT IOABECKHA C
pa3HeCceHHLIMU OJIoKaMu (puc.78, mo3.15 i npeaoTBpallieHus 3aKpYUHBAHUS

KaHaTa. V3MEHEHHE BBLIETA TIpy3a OCVIIECTBISICTCS HAKJIOHOM  CTPENBI

(puc.11,a) WM 1epeMeIeHrneM KapeTKh C T'PY30M BIOJb TOPHU30HTAIHLHOU

crpenisl (puc.77.,0). Ilpu 00OpyIOBaHWM KpaHA TOPHU3OHTAIHHOW OalIOUHOM

CTpPEJION Ipy30Bas KapeTKa IMEPEeMEIIACTCsl BI0JIb CTPEJIbl ¢ MOMOIIBI) TSATOBOM

3JICKTPOPEBEPCUBHOM HG6€I[KI/I 14, pacHoJIOKCHHOM Ha CTpelie  HWJIM _Ha

noBOPOTHOU ratdopme. TSIroBel KaHAT
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Puc.77. bameHHbI1 KpaH C
MOBOPOTHOM OalrHei: .
p Puc.78. bamennblit KpaH C
a - cxeMa C TOIbEMHOU HEMOBOPOTHOM OaimiHel: a - cxema




CTpEJION; § - cxeMa KpaHa; CXeMbl 3allaCOBKH KaHATOB; O -

3amacoOBKM TPy30BOr0 KaHaTa MEpEeMENICHUsT  NPOTMBOBECAa; B -
MpA TMOJBEMHOM CTpele U MEPEMENICHNST KapeTKu; I - MOABEMA
YETBIPEXKPATHOM rpysa npu YETBIPEXKPATHOM
[oJMcnacre; B - TOXE, IpHU rmojucnacre; I - TO K€, IIpH
JIBYKPaTHOM IOJINCIIACTE; T - JIBYKpaTHOM TOJIMCHACTe;, € - Tpaduk
cxema KpaHa c IrPy30H0AbEMHOCTH

TOPU30HTAIBHOM 51

HaKJIOHHOW C  IEpeIoMOM
OaJIOYHOM CTPEJIOoN; 1 - cXema
3aMacoBKU TATOBOTO KaHaTa
IIpU TOPU3OHTAIBHOMN CTpeEe;
€ - TO K€, TPY30BOr0 KaHaTa;
K - TO K€, TIPy30BOro H
TATOBOIO  KaHaTOB  IpH
HaKJIOHHOW C  MEpeIoMOM
OanouHoOM cTpese

HaBuBaeTCcd Ha OapabaH JjieOenkh, a aBa CBOOOIHBIX €ro KOHIIA Oru0aroT
HAPABJIONIME OJIOKHA M KPEISITCS C PA3HBIX CTOPOH K KapeTke 15 (puc.77.0).

Ha kapeTke pa3zMeIIeHbI 0JI0KHU rpy30Boro kaHara. Ilpu nepeMenmeHnu KapeTku

0JIOKM 0OKATBHLIBAKOTCS 10 TPY30BOMY KAHATY U I'PY3, HE U3MEHSS TOJIOKEHHUS 110
BBICOTE, IepemMelaercs BAOJbL crpeibl  (puc.77.e¢). Ilpu HeoO0XOoauMOCTH

HU3MCHCHMS BBIJICTA I'PY3d HAKIIOHOM CTPCJIBI I'PY30Basd KapCTKa (bI/IKCI/IDVCTCH Ha
CTpceJic.

BeicoTa moabeMa rpy3a IpU  TOPU3OHTAJIBLHOM CTpEJIC€ HMXKE, YeM IIpH

HakJIoHHOM. OAHAKO TOPU30HTAIBLHOE MNEPEMCIICHHE TIpy3a BJIOJL CTPEIIbI

TD€6V€T MEHBILICH YHEPIruH, YEeM IEPEMEIICHME ATOr0 rpy3a IOAbBEMOM BCEH

CTpPCJbl M OJHOBPCMCHHO VIPOIIACT OIICpallMyid IT1O HAaBOJAKC MOHTAXKHOI'O

JJIEMEHTA HA MECTO MOHTaKa. Y KPAaHOB C HAKJIOHHOW CTPEJIOU IPU U3MEHEHUN

BbUICTA T'PY3 OAHOBPEMCHHO H3MCHICT CBOC IIOJOXCHHMC H IIO BBICOTC. I[J'IH

YCTPAHCHHA 3TOro HCAOCTATKa HCO6XOI[I/IMO 00eCICUNTh T'OPHU30HTAJIBHOC

HNEPEMCIICHUC I'PY34d ITPU UISMCHCHHNHU BBLJICTA CTPCJIbI.

Ha DI/IC.77,6, B TIPCACTABJICHA CXCMd 3alldaCOBKH (KaHaTOBGJIeHI/ISI) I'py30BOI'O

KaHaTa IIpHu 4YCThIPCX- M JABYXKPATHOM ITOJMCIIACTC. O)II/IH KOHCII I'Py30BOI'O

KaHaTa 3aKpCIIJICH Ha I'PY30BOM 6apa6aHe, a BTOPOM - HA CTPEIOBOM 6apa6aHe

MCHBIICTO ANaMCTpa B O6DaTHOM 10 OTHOIICHHIO K CTPCJIOBOMY HAIIPABJICHHH.

HDI/I HU3MCHCHHNH BBUICTA KPIOKA FDV3OBOI>'I KaHaT 6V,I[€T CMAaTbIBATbhCA (I/IJ'II/I




HaMaTBIBaTBCH) CO_ CTPECIOBOIO 6apa6aHa IIpu HCHM3MCHHOM IIO BBICOTC

IIOJI0KCHMHU Kproka. bajioyHass cTpena ¢ Ipy30BOM KapeTKOM MOXKET OBITh

YCTAHOBJICHA M B HAKJIOHHOM C IICPCIOMOM B 30° moJ0XKECHHUHM. [Ipu >TOM

rpy30Bas KapeTKa MO IMPMBEACHHOW Ha PUC.77,.K CXEME MOXKET MepeMEIIaThCs

110 HAKJIOHHOMU CTPCJIC IIpHU COXPAHCHUH TOPH3OHTAJIBHOI'O XOJ4d TIpy3a H

VBeHI/I‘leHHOﬁ BBICOTC €r0 I1oAbEMA. OI[HaKO HU3roTOBJIICHHUC KPAHOB C HMXKHHM
PaCIOJOXCHHUEM OIIOPHO-IIOBOPOTHOI'O VCTDOﬁCTBa, Y KOTOPBIX BpAalIacTCia BECh
KpaH, KpoM€ €ro XOI[OBOﬁ qacTu, I1pu 00IBIION I'py30I0AEMHOCTH C 00IBIION

BBICOTOM MOABEMA I'Py3a OPUBOAUT K 3HAYUTEIHLHOMY YBEJIMUYCHUI BCEM MACCHI

kpaHa. Ilostomy OaIlIcHHEIC KpaHbl T'PY30IIOAECMHOCTBHIO oonee 10 T

M3rOTOBJISIOTCS ¢ HEMOBOPOTHOM OamrHen u BPAIIAKOIICHCS TOJIBKO BEPXHEU

HaCTbIO KpaHa.

Kpan ¢ HenmoBOpOTHOW OalHeid W TOPHM3OHTAJILHOU cTpesaoi (puc.78).

bamns kpaHa 1 qCpe3 OIIOPHYIO YaCThb - paMy 2 WM IIopTaJl - YCTAHOBJICHA HA

XOAOBBIC TCJICKKH 3, KOTOpBIC MEPEMEIIAOT KpaH 10 peabcoBoMy myTu. Ha
OIIOPHOM YaCTU PACIOJIOKEH Oajact 4, O6€CH€‘{I/IBaIOIHI/Iﬁ YCTOMYHUBOCTD

KpaHa B pa6oqu n Hepa60qu coctosiHusX. IloBopoTHasi ToJIOBKa 12

ONUPAETCSA HA BEPXHIOK CEKIIUIO OAIIHU Yepe3 OMOPHO-IIOBOPOTHOE VCTPOUCTBO
6. Crpena 14 w OpoTUBOBECHAS KOHCOJL 7 IIApHUPHO 3aKpeIUIeHBEl Ha

OOBOPOTHOW T'OJIOBKE M VIepKHUBArOTCI pacTshkkamu 10. Ha mpoTuBoBecHOU

KOHCOJIM _ pa3MEIICHBl Ipy30Bas Jiebenaka 9, nebenka  IepeaBHMIKCHMS
npotuBoBeca 11 ¥ mpoTuBoBEC 8, YPAaBHOBEIIMBAIOIINN BEPXHIOK YacTh KpaHa.
Ilo HIXHEMY MOSCY CTPEJIbl IIEpEeMEIIaeTCs TPY30Bas KapeTka 15 ¢ moMomsio
TATOBOM JieOenku 13, pa3MeleHHOW BHYTPH KOPHEBOM CEKIIMM _CTPEJIbI.

HapammBanue OamiHyu OCYIIECTBISIIOT ¢ MOMOIILI0 MOHTAaXHOW CTOUKH 5. Jlis

MoJIbeMa Ipy3a OPUMEHSIOT JBYKpPATHbIE (pucC.78.71) WIM YEeThIPEXKPATHBIE
(puc.78.r) Tpy30BBIE MOJUCHACTHI, 00E€CHEYMBAIOIIME DPA3JIUYHBIE TPY30BBIE

XapaKTCPUCTHUKH. 3anacoBKa KaHATOB MEXAaHU3MOB NICPECABMIKCHUSI U TPY30BOM

KapeTKU IMoKa3aHa Ha puc.78.0. B.

Kpan KBb-674A ¢ HenoaBW)KHOM OalllHEll MMEET CBBIIIE AECATH MCHOJHEHUH,

OTJINYAIONINXCS BBICOTOM OarrHu, JUTAHOU CTPENbI " I'PY30BOU

XaDaKTGDI/ICTI/IKOI\/’I, qTo O6VCJIOBI/IJ'IO €ro  IMPOKOEC TMNPHUMCHCHUC  JJIA

MEXAaHM3allu CTPOUTCIBbHO-MOHTAKHBIX Da6OT IOpHU BO3BCACHHWU BBICOTHBIX

ZKHUIbIX 1 AAMUHHUCTPATUBHBIX SHaHHﬁ, a TaKXKXC ITPOMBIITIJICHHBIX 00BEKTOB.




Puc.79. IlpuctaBHO# (CTallMOHApHBIN) KpaH: a - cxeMma KpaHa; 0 - cxema
3aMacoBKU IPy30BOT0 KaHaTa IPU JIBYX 3JIEKTPOPEBEPCUBHBIX JIeOeIKaxX; B -
KpeIieHHEe KpaHa K 3/IaHHIO; T - 3aI1acOBKa KaHaTa MOHTa)KHOTO IMOJIUCIACTa

IlpuctaBHbIe (CTAMOHAPHBIE) 0AIIEHHBIE KPAHBI (pKUC.79) NPUMEHSIOT IPU

CTPOUTEILCTBE BBICOTHBIX COOpYKeHuil (BeicoTOM 150 M wm Oosee). OHu

BBIIIOJHAIOTCS  C  ITOBOPOTHOM TOJIOBKOW, TOPHU30HTAJILHOM CTPEION W

NeEpEMENIAONIENCT M0 HeW Trpy30BOM KapeTtkoul. [llpuctaBHbBIE KpaHBI

MOHTHPYIOT Ha d)VHI[aMeHTG, KOTODI)Iﬁ MOJKET _OBITh CIiICUaJIbHBIM HWJIN

ABJIATHCSA YaCThIO d)VHI[aMeHTa 3JaHUsA.

VBennueHnne BEICOTHI OalTHU KPaHOB OCYIICCTBIACTCA MCTOAOM ITOJAPAIlIMBAHU

CHU3Y WJIHM MCTOAOM HAapalllMBAHUA €C CBCPXY IMPOMCKYTOYUYHBIMH CCKIIUIMU,

JUIMHA KOTOPBIX cocTaBisieT 2.5..7 M. YV IOpUCTaBHBIX KPaHOB M KPaHOB C

HCHOBODOTHOﬁ 621HlHCI71, UMCIOMINX 3HAYUTCIBHYIO BBICOTY IIOABEMA KPIOKA,

HapalmnBaHHUC BCACTCA MCTOJOM CBCPXY. HDI/I HapaliMBaHHUH OaIIHu JABC

KpalHUE BEPXHHUE CEKIIMH KPEISIT K MOHTAKHOU CTOMKE 2 U PACCTHIKOBLIBAIOT

MCXIY COOOH. [IpeaBapuTeIbHO OPOMEXKYTOUYHAS CCKIIUS 4 INOAHMMACTCA

KDIOKOBOﬁ HOI[BCCKOﬁ KW HaBCIINBACTCA HA BBIIBMKHVYIO paMy 3.

3amacoBKa KaHATOB MOHTA)XHOTO ITIOJIMCIIACTa  TIOKa3aHa _Ha DI/IC.79,F.

MoHTXHOW J1e0enkor 7 BEpXHIS YacTh KpPaHA C OTrOJIOBKOM, CTPEJIONW U

HDOTHBOBGCHOﬁ KOHCOJIBIO IIEPEMCIIACTCA BBCPX I10 HAIIPABJIAIOIINM CTOMKHM U

B 06pa30BaBLueec;1 MCXKAY PACCTBEIKOBAHHBIMH CCKIIMAMHU IMIPOCTPAHCTBO DV‘-IHOfI

J'IG6CI[KOI>1 3aBOJIMTCS HOBasl MPOMEXKYTOUYHAsl CeKIMs. bamiHs kpaHa Kpenurcs K




3JaHHIO C ITOMOINBIO 3aKJIaAHbIX paM 1, MOHTHPYCMBIX MCXY ABYMSA CCKIMAMM

(puc.79.B).

VY OameHHBIX KpPaHOB, OalllHsg KOTOPBIX OxBaueHa noprtajioM (cm. puc.77).

IOPUMCHAIOT MCTOA ITOoAPAIITMBAHUA CCKHI/Iﬁ OamHu CHH3Y, IIpH KOTOPOM

ouepcaHasd ITPpOMCKYTOYHASA CCKIHMA 3aBOAMTCA CHHU3Y, IIPHUCTBIKOBBIBACTCA K

OaliHe W ¢ IIOMOIILI0 MOHTAXKHOM JIEO€IKH BBLIBHIaeTCsI BBepX. MeTos

nmoApamurBaHuiA IIPOMIC, TAK KaK Da6OTI>I BCAYTCA C 3CMJIM, HO TD€6VGT Oonee

MOIIHBIX JIEOEIOK IS ITOabeMa OamiHu.

CamonoabeMHbIe KpPaHbl. 11X HU3roTOBJIAIOT I'DY30HOABEMHOCTRIO 10 15 T C
rpy30BeIM MoMeHTOM 10 3300 xHwm. BepTukanbHOe niepeMeleHue KpaHa

OCVIIIECTBJISIETCS ciaeayiommM oopazom (puc.80). bammus kpana / onmupaercs Ha

OINOPHBIC 0aJIKH C OTKHMJAHBIMHU VIIOPAMH 3 1 oXBaueHa BCPTUKAJIBHO HOI[BI/I)KHOﬁ

000MMOI 2, TaKXe CHAOKEHHOW OTKUIHBIMHA VviiopamMu 4, HO B JAPYIOH

miockoct. CrnenmanpbHOW Jebenkoir 5 o000iiMa CHHUMAETCS C  VIOPOB WU

INOJHUMACTCA Ha BBICOTY JABVX STakeil ¥ BHOBb YCTAHABJIMBACTCIA HaA VIIOPHIL.

[locnie »roro OamiHg W ONOpPHBIE OAJIKW CHHUMAIOTCI CO CBOHX VIIOPOB,

OOATATHUBAIOTCA HA BBICOTY JABVX STAXEN M YCTAHABJIMBAIOTCA Ha KapKac
3JaHusl. JIEeMOHTaX KpaHa BEACTCS B O6DaTHOﬁ MOCJIEA0BATCILHOCTHU. [Ipu

TAKOM KOHCTPVKIIMM KpaHa He (TpedOyercss Oojbpllas JUIMHA  OAalllHH.

CaMOHOI[’bCMHLIC KpaHbl TNPHUMCHAIOTCA Ha CTPOUTCIIBCTBC BI[aHI/Iﬁ C

MCTAJVNIMYCCKHUM KAPKACOM.
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Puc.80. Cxema nepeMenieHrsi CaMOIOIbeMHOTO KpaHa:




a - ICXOJTHOE TOJIOXKEHHE; O - ITObeM 000MMBI,

B - IOABEM KpaHa

ChnenmajbHble MOHTAXKHbIC OallleHHbIe KpPpaHbI. Takue KPaHbI

n3roToBIIIOTCA ¢ rpy30BbIM MoMeHTOM 10000...15000kH-M B HECKOJBLKUX

HCIIOJHCHMAX, B TOM YHCIC JUISI THAPOTECXHUYECKOTO CTPOUTEIAbCTBA. JIJIst

BBIINMOJIHCHUA MOHTAXXHBIX OHGD&HI/Iﬁ OAHOBPCMCHHO MCIIOJIB3YIOT ABA MJIM TPHU

OameHHbIX KpaHa. KpaHbl pacrojararoT TakuM 00pa3oM, 4YTOObI OHU MOTJIH

paboTaTh pa3felabHO - KAKIBIM B CBOEH 30HE W COBMECTHO - IPU YVCTAHOBKE

HanOoJiee TSDKENbIX OJIOKOB UM TEXHOJOTMYECKOro oOopyrmoBaHug. (Cxema

OameHHOro KpaHa ¢ rpy3oBbiIM MomeHTOM 10000 xH-M mpejcrasiieHa Ha

pHuc. 81. KoHCTpyKIIMS  KpaHa CYIIECTBEHHO  OTJMYACTCS MCHOJHEHHUEM

METAJUIOKOHCTPYKIIMU M MeXaHu3MoB. IloBopoTHas dYacTh KpaHa OIyIIeHa

BHYTDS ITopTaja 6.
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Puc.81. CrennanpHblii MOHTaXXHBIN KpaH ¢ rpy30BbIM MOMeHTOM 10000xH-
M: a - cxema KpaHa; 0 - rpaduK rpy3onoJbeMHOCTH M BBICOTHI MOJIbEMA
KpIOKa; / - BBICOTA MOAbEMa BCIIOMOTATENILHOTO KPIOKA; //-TO K€, OCHOBHOT'O
KpIOKa; /// - Tpy30MOIbeMHOCTh MPU YETHIPEXKPATHOM Mojucnacte; /V - To
e, TpU  JBYKpaTHOM mojucracre: V-  TIpy30MOAbEMHOCTb
BCIIOMOTaTeJIbHOTO KPIOKa




[MopTan coCTOUT W3 NWIWHIPA, TPEX OMOPHBIX HOT M OHOPHOU auadparMsl 3.

Ha omnopnoit I[I/Ia(bDaI‘Me IHopTaja YCTAHOBJICHBLI ITOAITSITHUK 4 u INCBOYHOC
KOJIECO ME€XaHMW3Ma BpalleHus. bammHs kpaHa / onmmupacTeia Ha IIOAIIATHUK M HaA
TOPHU30HTAJILHEIC OINIOPHBLIC KAaTKH 14, YCTAHOBJICHHLIC B z[Had)parMe CCKIIMH

6aH_IHI/I, O6KaTBIBa}OH_[I/IeC${ II0  KOJIBLICBOMY PCJIIBCY NHUIIMHAPA. HODT&H

omupacTCsa Ha XOJAOBBLIC TCJICKKH 5, KaXJaasd M3 KOTOPLIX TICPCABUIACTCA IIO

,[[BVXKOJ'ICI\/'IHOMV PCIBCOBOMY ITYTH. On CIIYVKHUT TAKKC JIJIS1 PA3MCIIICHUSA HAd HEM

bayuracta u IIPOMYCKA I10J KPaHOM JKCJIC3HOAOPOKHOI'O ITOABHKHOI'O COCTAaBA.

Kpans!l Takoro tuma cHadxarrcsa crpeaamu 10 ¢ yiumanTesaMu (rycekamu) 11
U O00OPYAVIOTCS MEXaHHW3MaMW C  [OOJYMcHacTaMy  I[JIaBHOTO 13 w
BCIIOMOTaTeIbHOTO 12 1mombeMa. [ 'py30MoIbEMHOCTH  BCIIOMOTATEILHOTO

moaAbEMA IMMOCTOSIHHA HAa BCCX BBIJIICTAX. VYV 0OJBIIMHCTBA MOI[CJ'I@IZ KPaHOB BBIJICT

U3MEHSICTCS HAKJIOHOM CTPEJBI C MOMOIIBIO CTPEIOBOMU J'IC6€I[KI/I H CTPEJI0OBOI'O

nojmcrnacta 9. Jlus ypaBHOBEHIMBAHUS CTPEJILI U IPy3a KpaH CHAOXKEH

IIPOTUBOBECHOM KOHCOJBIO 8 M INMPOTHUBOBECOM 7. HCGCI{KH KpaHa, IIYCKOpPEC-

TYIUPVIOIIAad afmaparyvypa MW OYJIBT VIIPABJICHHA KPAHOM pPA3MCIIAIOTCA B

MAallIMHHOM OTACJICHUU 2, OHOACBIBAIOIICM OaIlHIO U BpalllalolmeMcsa BMECTE C

HEWH.

IIpakTnueckas padora Ne 14
Tema: [lousiTHe TPAHCIIOPTHOM XapPaKTEPUCTUKHU IPy3a
Iear padoTbl: O3HAKOMUTH CTYJACHTOB C TIOHSATUEM TPAHCHOPTHOMU
XapaKTepUCTHUKHU Ipy3a

Xoa padoThI:

1.1. ITonsaTHe rpy3a

ExenHeBHO pa3IWYHBIME BHJAMH TpaHCHOpPTa (PKEIIE3HOIOPOKHBIM,
aBTOMOOWIIBHBIM, BO3AYIITHBIM, BOJAHBIM M TPYOONPOBOAHBIM) MEPEBO3UTCS
OOJBIIOE KOJIMYECTBO TOBAPHOU MPOAYKITUU U CHIPhEBBIX PECYPCOB.

C MomeHTa J00BIYM WJIM MPOU3BOACTBA 10 MOMEHTA MEpepabOTKU WU
noTpeOICHUS TOBapHAas MPOAYKITUS MIPOXOIUT CICIYIONINE MeXHOLI02UYeCKUe
cmaouu.

Coipbé

— 'Py3 —»{  Tosap
(mpoayxT)




C MoMmeHTa mnepegaud Ha TPAHCHOPT I  MPOCTPAHCTBEHHOTO
nepeMenieHus: MpoAYKT MPUoOpEeTaeT HOBOE KAYECTBO — CTAHOBUTCS TPY30M,
T.€. 00BEKTOM IEPEBO3KHU.

OcHogHbIMU VuacmHuxamu nepego3Ku 2py3a ABISIIOTCS HE
IPOU3BOAUTEND U MOTPEOUTENb, a TPY30BIAIEICI] U BilaJeiel] MOABUKHOTO
COCTaBa CO CBOMMHM OOCIYXMBAIOUIMMHU OpraHu3alusiMud. EcTecTBEHHO,
MEPEBO3KA MOBBIIIAET CTOMMOCTb MPOAYKTA JJIsl TOTPEOUTENS.

Takum oOpa3oM, ¢ MOMEHTa IpueMa K TEpPEeBO3KE Ha CTaHIUU
OTHPABJIEHUSA U 10 MOMEHTA BbIJJAYM HA CTAHIIMM HAa3HAYEHHUS BCS TOBapHas
npoayKius HocuT Ha3BaHue «I'PY3».

1.2. TpaHcnopTHas XapaKTepUCTUKA I'Py30B

st Toro, yToObl  00ECHEUUTh COXPAaHHOCTH M CBOEBPEMEHHOCTh
JIOCTaBKH TEPEBO3UMOIr0 Ipy3a, HEOOXOAMMO 3HATh €ro XapaKTEPUCTHUKU U
CBOMCTBA.

K mpancnopmmnoii xapakmepucmuxe rpy3a OTHOCSTCS:

1) pusnko-xuMHUUeCcKue CBOMCTRA,;

2) 00beMHO-MaCCOBBIEC XapaKTEPUCTUKH;

3) GMoXUMHUYECKHUE TPOLIECCHI;

4) cBONCTBa, ONPEETSAIONINE CTENIEHb OACHOCTHU IPYy3a;

5) cBoiicTBa, onpenenstomue Texnuueckue ycinoBusi (TY) nepeBo3kw,
neperpy3ku U XpaHeHUs;

6) TpebOoBaHUS K Tape U YIIAKOBKE Irpy3a.

Y4er TpaHCIIOPTHBIX XapaKTEPUCTUK U CBOWCTB I'Py3a MO3BOJISAET CAEIATh
NPaBWIbHBIM BBIOOP MOJBUKHOTO COCTaBa, IOTPY30UHO-PA3TPY30UHBIX
Mexann3MoB (ITPM), cpeacTB XpaHEeHHS U PEKUMOB MEPEBO3OK.

3HaHWE TPAHCIOPTHOW XAPAKTEPUCTUKHU I'PY30B SIBISETCS HEMPEMEHHBIM
YCIOBHEM  JJIS  BBINOJHEHHUS OCHOGHOU  MPAHCHOPMHOU  3a0ay4u —
CBOCBPEMEHHOM, COXPAaHHOM, B KAYECTBEHHOM M  KOJMYECTBEHHOM
OTHOIIICHUSX, JOCTAaBKH TPy3a U3 ITyHKTA OTIPABJICHUS B TyHKT Ha3HAYCHUSI.

COBOKYITHOCTh ~ KOHKPETHBIX  KA4YeCTBEHHBIX W  KOJMYECTBEHHBIX
nokasaresen TPaHCIIOPTHOM XapaKTePUCTUKH rpy3a
Ha3bIBACTCSI MPAHCHOPMHBIM COCIOAHUEM 2PY3a.

1.3. TpaHcnopTa6e/IbHOCTb I'Py30B

I'py3 cunraerca mpancnopmabenvHbvim, ECIA OH:

— COOTBETCTBYET CTaHAAPTaM M yCIOBUSIM IEPEBO3KU;

— MUMEeT HCIPaBHYIO Tapy, YINAKOBKY, IJOMOBI, 3aMKH, MOJIO)KEHHYIO
MapKHUPOBKY (TapHO-IUTYYHBIN IPYy3);



— 3aIlIUIIEH OT HEeOJaronpusiTHOTO BHEIIHETr0 BO3JCHCTBHUS (BJIaru,
OKpY >KaroIIen Cpe/ibl, TOCTOPOHHHUX 3aIlaxoB);

—B NEpUOJ JCWCTBUA OTPULATEIBHBIX TEMIIEpaTyp MNPOBEACHBI
MEPONPHUATHS MO MPEAOTBPAIICHUIO CMEP3AEMOCTH I'py3a IPU MEPEBO3KE U
XpaHEHUHU.

BrimosiHeHE BCeX BBIICNEPECUUCIIEHHBIX YCIIOBUU SIBJISICTCA TApAHTUEU
KAYECTBEHHOW M COXPAHHOW JOCTAaBKU I'Py3a B IyHKT HA3HAYCHMUS.

1.4. Cucrema Kj1accCMPpMKaL MU I'Py30B

Ha  xene3HOAOPOXXKHOM  TPAHCIOPTE  pa3jiMyaroT  CIEAYIOUIYIO
KJIacCU(UKAIIUIO TPY30B.

1. TpancnopTHas KiaccupuKanus

[Tox TpaHcmopTHON KiaccuUKauer rpy30B MOHUMAIOT YIOPSAOUYEHUE
COBOKYITHOCTH TPYy30B IO KaKOMYy-JIHOO TMpHU3HAKY, OMPEACISIONEMY
0COOEHHOCTH TPAHCHOPTHOTO Mpoliecca.

TpancriopTHass kiaccuukaius OINpenenseTcss BHIAOM U COCTOSIHUEM
rpy3a, IPeabsBISIEMOTO K MEPEBO3KE, TUIIOM YIaKOBKH, CIOCOOOM MOTPY3KH
U TIEPEBO3KH.

B TtpancnoptHOil kiaccudukamuu Bce TPy3bl CrPYIIUPOBAHBI B mpu
epynnol.

1) cyxorpys3s;

2) HAJIMBHBIE TPY3bI;

3) )KMBHOCTb.

Kaxmass rpymnma penurcss Ha MOATPYIIbL, OOBEAUHSIONINE TPY3bI,
CXOJIHBIC 110 UX TPAHCIIOPTHBIM XapaKTEPUCTUKAM U YCIOBUSIM MEPEBO3KHU.

¢ Cyxorpy3bl MOKHO pa3IeIUTh Ha TPU MOATPYIIIbI:

— HaBaJIOYHBIE TPY3HI;

— CBIITYYHE TPY3HI;

— TeHEpaJIbHBIE TPY3HI.

Haeanounvie 2py3pt — NpPUHUMAIOTCS K TIEpeBO3Ke 0e3 cuera MecCT
(TBepII0€ TOILIMBO, YA, JIECOMaTEepUabl U JIp.).

Paznuyaror HaBanoO4YHBIE IPy3bl, KOTOPHIE:

—He TpeOyIOT 3amuThl OT aTMOC(EPHBIX OCAAKOB W PACIBUICHUS —
MEPEBO3SATCS HA OTKPHITOM MOJABUKHOM COCTABE;

— TpeOyIoT  3amMThl  OT aTMOCHEpPHBIX  OCAAKOB,  IMOJABEPIKCHBI
paCIbUICHHUIO, 3arPsI3HEHUIO, TIOpUE — MIEPEBO3SATCS B KPBITHIX BaroHax.

Coinyyue 2py3sl — TPEICTABISAIOT COOOW  OAHOPOIHYIO  Maccy
(GPaKIMOHHBIX COCTABISIONINX, OOJANAIOIMIMX B3aMMHOW ITOJBUKHOCTHIO
(CBIMTY4ECThIO).

CBIHY‘-II/IG I'py3bl IICPCBO3ATCA  HACBIIBIO B  YHHBCPCAJIBbHBIX H
CIICHUAJIN3UPOBAHHLIX Bal'OHAX, ACJIATCA HA I'PY3bI, KOTOPLIC:



— HE TPeOYIOT 3alUThl OT aTMOC(EpPHBIX OCaJIKOB — IEPEBO3ATCS Ha
OTKPBITOM TIOJIBUYKHOM COCTaBE WJIH B CIICIIMATM3UPOBAHHBIX BaroHax;

— TPeOYIOT 3aIUThl OT aTMOC(EPHBIX OCATKOB — IMEPEBO3SATCS B KPBITHIX
WJIU CIICIIMAIM3UPOBAHHBIX BaroHax-XoImIepax: 3epHOBO3aX, MUHEPAIOBO3aX,
IIEMEHTOBO3aX.

[Ipu odopmieHnrn NEPeBO30YHBIX JOKYMEHTOB Ha HABaJOYHBIC U
CBIly4He TPy3bl B HAKIaQAHOW B Tpade  «KOJUYECTBO  MECT»
IPy300TIPABUTETh YKA3BIBACT «HABAIOM» HIIA «HACKITIHIOY.

T'enepanvuble 2py3pl — paszIdyHble IITY4YHBIE TPy3bl (KOHTEHHEPHI,
IITY4HbIC, TAPHO-IITYYHBIC TPY3bI).

e KoHTelHEp — eMHUIIA TPAHCTIOPTHOTO OOOPYAOBaHUS C BHYTPEHHHM
00beMOM He MeHee 1 M3,

[lo Ha3HayeHWIO  KOHTEHHEPHI  JCIATCS HA YHUBEpPCAIbHBIE U
CHeIMaITN3UPOBAHHBIE.

Vuusepcanvuvie xoumetinepvl TpeAHA3HAYEHBI [JIS1 TIEPEBO3KH T'PY30B
IIUPOKOH HOMEHKJIATYphl M TIPUHAJICKAT, KaK TPABUIIO, Pa3IMYHBIM
TPaHCIIOPTHHIM MUHHUCTEPCTBAM U BEJOMCTBAM.

Cneyuanu3uposannvie KoHmeliHepvl TPEIHA3HAYCHBI I TIEPEBO3KH
OJTHOTO WJIM TPYMIBl OJHOPOJIHBIX T'PY30B W MPHUHAICKAT, KaK MPaBUIIO,
IPY300TIPABUTEISAM WM TPY30TIOTyIaTEIISIM.

B 3aBucHMOCTH OT Macchl OpyTTO KOHTEMHEPHI AENATCS Ha!

— KpynHomouuadcHvle — Maccou opyrto 10 T u 6omee (20, 24, 30, 32 1);

— cpeOHemonnaxcHvle — maccout opytto ot 3 10 10 T (3 1 5 1);

— ManomouHad;icHvle — Mmaccoit opytto 10 3 T (0,625 u 1,25 7).

e TapHO-IITYyYHbIE W MITY4YHBIE TPY3bl — T€, KOTOPbIC MPUHUMAIOTCS K
MEPEBO3KE MO KOJIMYECTBY TPY30BBIX MECT, YKa3aHHOMY B HAaKJIaJIHOW, WA
Macce, yKa3aHHOM Ha IPY30BBIX MECTax.

TapHo-ryunsie rpy3sl (TIHI') nepeBo3arcst B 3aTapeHHOM BUJE (SIIUKH,
MEIIKH, O0YKH U T.1.).

B 3aBUCHMOCTH OT 00bEMHO-MACCOBBIX XAPAKMEPUCTUK TAPHO-TITYIHBIC
U IITYYHBIC TPY3bI ACTATCS HA 4 TPYIIIIHL:

1-1 rpynmma — rpy3sl maccoir g0 500 Kr (MpOAYKTHI THUTaHUS, TOBAPHI
HAPOJIHOTO MOTPEOJICHNUST) — MEPEBO3ATCS, KaK IPaBUJIO, B KPBITHIX BaroHax;

2-51 TPyIITa — TSHKEJTIOBECHBIC TPY3bI, UMEIOIINE MAacCy OJHOTO T'PY30BOTO
Mecta 0osee 500 kr (MammHbBI, 000PYyI0BaHUE U T.1.);

3-s Tpymma — IJIUHHOMEPHBIE W KPYyIMHOTA0ApUTHBIE TPY3bI (PEIbCHI,
METaJUIONPOKAT, TEXHUKA U T.1I.);

4-5 rpynna — HerabapuTHBIC TPY3HI.

¢ K HATMBHBIM OTHOCATCS JKHUIKHE T'PY3bl, MEPEBO3MMBIC HAJMBOM B
IUCTEepHAX W OyHKEPHBIX IMOJTyBaroHax.

N3 Bcex mMepeBO3UMBIX KEIE3HOJOPOKHBIM TPAHCIIOPTOM HAJIMBHBIX
rpy3oB 90 % cocraBusieT coipas Hedhmb u Hegpmenpooykmol (OEH3UH,



KEPOCHH, JIU3€JIbHOE TOILTMBO, Ma3yT U Ap.), 10 % — nuweswvie rpy3bl (coupr,
BUHO, pAacTUTENbHBIE Macia W Jp.) U xumuueckue (KUCIOTHI, IIEIOYH,
CKUKEHHBIE Ta3bl U JIp.).

HanuBHble Tpy3bl Jendrcs Ha HeonacHwle (IEPEBO3UMbIE Ha OOLIMX
OCHOBaHMSIX) U onacHvle (IepeBO3UMble Ha OCHOBaHMM «[IpaBun mepeBo3ok
omnacHbIX rpy30B» [13]).

¢ K ’KMBHOCTH OTHOCATCS KPYHHBIM M MEJIKHUWA POraThli CKOT, CBUHBH,
JOWAaaAN, TUKWE 3BEPHU, NTUIIBI BCAKHUE, )KUBas pbl0a, paKu U MYEIIbI.

2.B 3aBucuMoctu  OT cmeuM(pUYECKHX CBOMCTB M  YCJOBHIi
NnepeBO30K BCe Ipy3sl AensaTcs Ha 11 rpynm:

1) ckopomopTsAIHecs — TPEOYIOIIUE 3aIMUThl OT HU3KMX HJIM BBICOKHX
TEeMIIepaTyp, KOTOPbIE BIUAIOT HA KAYECTBEHHOE COCTOSIHUE TPY3a;

2) o0jamaIyue rTurpoOCKOIMYHOCTBIO (CIIOCOOHOCTHIO MOJIONIATh Biary
U3 OKPY’KaroIIen cpeibl);

3) JerKko BIUTHIBAIONIUE IIOCTOPOHHHUE 3aIlaXH;

4) oOnanaromiye crienu(GUUSCKUMH 3araxaMu;

5) NOCTOSIHHO COXpaHSIONIME CBOM CBOWCTBA, MaJl0 IOBCPIKCHHBIC
BO3JICHCTBUIO OKPY>KAIOIIECH CPEIIbI;

6) TepsrOIIKe B MPOIIECCE NIEPEBO3KH CBOMCTBO CHIITYYECTH B PE3YJIbTATE
CMEP3aHUs U CTIEKAHUS OTACIbHBIX YaCTHII;

7) ToJBEpKCHHBIC CIICKUBACMOCTH B pe3yibTaTe JUTATEIILHOTO
XpaHECHHS U TICPEBO3KH;

8) omnacHbie;

9) moxBepKEHHBIC B IIPOLIECCE TIEPEBO3KU MOTEPSM MACCHI;

10) KMBHOCTb;

11) npoayKIHs MAIIHHOCTPOCHHUSI.

3. [1o ycnoBusiM XpaHeHUs1 TPY3bl IETATCA HA 3 epynnol.

1) [eHHbIC TPY3bl U IPYy3bI, OOSIIUECS BHEIIHUX BO3ACHCTBUN (XpaHATCS
B CKJIaJlaX KPBHITOTO THUIIA);

2) HE MOJBEP)KCHHBIC BO3JCHCTBUIO TEMIICPATYPHBIX H3MEHCHHM, HO
BIIUTHIBAIOIINE BJIAry (XpaHATCS B KPBITBIX CKJIQJaX WJIM Ha KPBITHIX
TIJIOIIAIKaX );

3) He MOABEP)KEHHBIC BIMSHHUIO OKPY)KAIOIICH Cpeapl (XpaHsATCS Ha
OTKPBITHIX TIJIOIIAIKAX).

4. EaunHas TtapudHO-CTATHCTHYECKAasd HOMEHKJATypa TIpy30B

(ETCH)



CormacHo eaWHON TapH(PHO-CTATHCTUYECKOM HOMEHKIIATYpEe TpPy30B
(ETCHT') cymectByeT 75 TapudHBIX TPYIIIT:

e |...7 — IpOIyKLHS CEIBCKOT0 XO35ICTBA;

¢ 8...75 — npoayKuus MPOMBIILICHHOCTH.

Bce rpynmer nmensarcs Ha 268 TapudnbiXx mosuruid. K rpyszam ogHoMH
NO3ULIMKA TpUMeHsieTcss oauH U TOT ke Tapud (Tapudnoe pykoBoactso 1
yacth I[14], coopruk Ne 407 [15]).

Kaxnpii rpy3 ummeer cBoil 6-3HauHbli Kkoa. IlepBeie nBe wuQpbI
3TO HOMeEp U HaAUMEHOB8aHUue mapug@uou epynnvl, TPETh — HOMEP mapugnou
no3uyuu; YeTBEpTas, MmaTast — Homep 2py3a B TapuHOM MO3UIMU U TIeCTas —
KOHMPOJIbHOE YUCTIO.

[To Tapudnoit rpynne u TapudHON MO3UINU ONMPELIAIOTCS KiIacc rpysa
U MUHUMallbHas BecoBas Hopma (MBH), HeoOxonumMbie mipu onpeneaecHun
MPOBO3HBIX IIIaTeXkel (TaprudoB) 3a MepeBo3Ky Irpy30B.

Hanpumep. Yrone kamenHbli wmapku /[ cormacHo [15] umeer kon
161125, rne 16 — HoMep TapudHOW Tpynnbl, KOTOpas HA3bIBAECTCS MONAUBO
MUHepanvHoe (y2olib KameHHwll, yeonb Oypwii), 1 — HOMmep TapudHO
no3unuu B TapudHOM rpymmne 16, KOTOpas Ha3bIBACTCA MONIUBO
MuHepanvHoe (yeoiv kameuwwvill) (MHaye roBopsT 161 tapudnas mosuius,
YYUTHIBasE HOMEp TPYNNbl W TMO3UIMHU), 12 — HOMep Tpy3a B TapudHoii
NO3ULHMA U 5 — KOHTPOJIBHOE YHUCJIO0, MPEIHA3HAYEHHOE JUIS 3allUTHl KOJa
rpy3a OT OLIKMOKY NpU BBOJIE HHPOPMALIHH.

Konmponsnoe yucno onpenensiercs caeAyOMMUM 00pa3oM:

1) mare mepBbix 1ubp Koxa rpy3a 0e3 KOHTPOJBHOTO 4YHuCia
MEPEMHOKAIOTCA MOpa3psiAHO Ha 12345;

2) MOJy4EHHbIE 3HAYECHUS CKIIA/IbIBAIOTCS;

3) cymma nenutcs Ha 11, a ocTaTok SIBASETCS KOHTPOJIBLHBIM YHCIIOM.

16125

X
12345

1 +12+3+8+25=49; 49/11 =4 (ocT. 5), 5 — UCKOMOE KOHTPOIBHOE
YHCIIO.

KOHTPOJIbHbLIE BOINPOCHI

1. Yto Ha3bIBaETCS «IPY30M»?

2. UTO OTHOCHUTCS K TPAHCIIOPTHOM XapaKTEPUCTUKE Tpy3a?
3. Uto Ha3pIBaeTCS TPAHCIIOPTHBIM COCTOSIHUEM Tpy3a?

4. B xakoM ciydae Tpy3 CUUTAETCSl TPAHCIIOPTAOETbHBIM?



5. Yto Takoe TpaHCHOpTHas KiacCU(pUKAIUS TPy30B?

6. Ha xkakue Tpymnmbel M TOATPYNNBI JACNIATCS TPy3bl COTJIACHO
TPAHCIIOPTHOM KiTacCU(DUKAIIIM?

7. Ilepeuucnure 11 rpymni, Ha KOTOpBIE AETATCS TPY3bl B 3aBUCUMOCTH OT
cenu(UUEecKX CBOMCTB U YCIOBUN TPAaHCIOPTUPOBAHUA?

8. Ha xakue Tpynmsl IeTSATCS TPY3HI 110 YCIOBUSIM XpaHEHUS?

9. Uto takoe ETCHI™?

10. Ckonpko mudp BKIOYAET B ceOsl KOO Tpy3a, M 4TO Kaxknaas mudpa
o0o3Hauaet?

11. Kak npoBepUTh KOHTPOJILHOE YHCIIO Kojia Tpy3a’?

IIpakTnueckas padora Ne 15
Tema: OcHOBHBIE BHIbI ABTOTPAHCIOPTHBIX CPEICTB
Hear  paGoTbl:  O3HAKOMUTH  CTYJEHTOB C  OCHOBHBIMU  BHJIaMHU
aBTOTPAHCIIOPTHBIX CPEJICTB

Xoxa padoThi:

Buel cTpouTensHOro TpaHCIopTa

TparcopTupoBaHHE TPY30B B MPOIECCE CTPOUTEITHLHOTO MPOU3BOJCTBA M TIPH
€ro IMOJIrOTOBKE OCYIIECTBIISICTCS BCEMH BUJIAMH TPAaHCIOpPTA. TpaHCIIOPTHBIC
CpeACTBa, OOECIIEUMBAIOIINE JIOCTABKY CTPOUTEIBHBIX TPY30B, MOTYT OBITh
Ha3eMHbIe, BOJHBIE U BO3YIIHBIE (Ta0m. 5.1).

Taomuma 5.1

TpaHCHOpTHBIC cpeacTBa AJjis1 J0CTaBKHU CTPOUTCIIbHBIX I'PY30B

CrpoutenbHblE  TPaHCIIOPTHBIE

KenesnonopoxHbie
cpencTaa Hazemusbie
ABTOMOOUJIbHBIC
TpyOonpoBoanbie
Boaneie Peunsie

Mopckue



Boznyuineie Beprosersr

Huprxabiu

JKene3nooopooichbvill TPaHCTIOPT B CTPOUTENBCTBE  BBIMOJHSET — BHEIIHHE,
BHYTPHKAPbEPHBIC, TEXHOJOTUYECKUE TIEPEBO3KU M SIBISICTCS OPTaHUYECKOM
YaCThIO TEXHOJOTHMYECKOTO TIpOIecca B JKEIE3HOIOPOKHOM CTPOHTEIBCTBE.
Krnaccudukanmsi MOABMKHOTO COCTaBa  IKEIE3HOAOPOXKHOTO — TpPAHCIIOPTa
npuBesneHa B Tabm. 5.2.

TaOmuna 5.2.

Krnaccugukanys noIBUKHOTO COCTaBa jKEJIE3HOIO0POKHOIO TPAHCIIOPTa

[HoaBmxHon COCTaB
YKEJIE3HOJOPOKHOIO TPAHCTIOPTA

JlokoMOTHBBI [TapaBo3sI
TennoBo3bl
DJIEKTPOBO3BI
[TapoTyp60BO3BI

I"a30Typ60BO3BI

MoTO-BaroHssl
CaMOaBMKYIIMECS €AUHULIBI

(MOTOIpE3UHBI)
MoTOBO3bI
Baronsl rpy3oBebie KpsITbIE
[TnaTdopmbl
[TosryBaronst

[ucrepHsl



Jymnkapel

Xomrepsl (Xomnmep-Aa03aTopsl)

AsmomobunvHoulll  mpancnopm — Hambonee MOOWIBHBIA U3 BCEX BHUIOB
TpaHcrnopta. C €ro moMoOIIbIO OCYHIECTBIISIETCA IMOBCEIHEBHAS CBA3b MEXKITY
CTPOUTEIbHO-MOHTQXHBIMU ~ OpPraHU3alMsIMH W JPYTUMH  YYaCTHUKAMHU
CTPOUTEILCTBA. ABTOMOOUIIBHBIN TPAHCIOPT LIEIECOO0Pa3HO HCHOIB30BAThH
npu JoctaBke rpy3oB 10 200 KM, a MpU CTPOUTEIHCTBE B TPYAHOIOCTYITHBIX
pailioHax U py OONBIINX PACCTOSHUSIX.

[TonBuxHOM COCTaB aBTOMOOHMJILHOTOTPAHCTIOPTA TS MEPEBO30K
CTPOUTEIBHBIX T'PY30B KJIacCU(UIUPYETCs MO THUITY Ky30Ba, POy JIBUTaTels,
MPOXOJUMOCTHU U TPY30MOAbEMHOCTH (Tab. 5.3).

Tabmuma 5.3

KJ'IaCCI/I(l)I/IKaI_II/IH IIOABHMIKHOTI'O COCTaBa aBTOMOOMJILHOT'O TPaHCIIOPTa

[Ipuznaku kiaccuukauu M
p ¢ OoOmrero
THUIIBI MOJIB>KHOTO COCTaB ITo Tuny Ky3oBa
HA3HAYECHHUS
aBTOMOOUIILHOTO TPAHCIOPTa

Cnennanu3npoBaHHbBIC
CnenuannHbIe

C xapOropaTopHbIMU
Ilo pony aBurarens poIOpatop
JIBUTATEIISIMU

C nu3enbHBIMM JBUTATCIIMH
I"a300amoHHBIC
["azoTypOuHHbBIE

DIIeKTPOMOOUIIN



ITo mpoxoaumocTu ‘ JlopoxHbie

IloBrIIIEHHOMI " BBICOKOU
MPOXOAUMOCTH

BuenoposxHbie (KapbepHbIE)

Oco60 mamoit (mo 1

T)

ITo rpy3onoabeMHOCTH

Mannoii (1...2 1)

Cpenueii (2...5 1)

bonbmoit (6...25 1)

Oco00 OomnbI0i# (CBBIIIE 25 T)

K 600HOMYy TpaHCTIOPTYIJIST TOCTaBKH TPY30B OTHOCSITCS MOPCKHE M PEUHBIE
cyma. Mopckue cyma  MOTYyT  OBITh  TPAaHCTIOPTHBIMH,  CITy’)KEOHO-
BCIIOMOTATEIIbHBIMA W TEXHWYECKUMH. PedHBIe Cyma, BBIMYCKaeMbIC IS
BHYTPCHHHUX BOJHBIX MTyTEH W JIJI1 CMEIIAHHOTO TUTABAHUS «PEKa—MOPEe», MOTYT
OBITH CAMOXOTHBIMH, HECAMOXO/IHBIMU U OYKCHpPaMH.

BOB@VWHbZIZ TPAaHCHOPT HMCHOJIB3YCTCA I JOCTABKHM CTPOUTCIIBHBIX T'PY30B B

MCCTA, HCIAOCTVYIIHBIC JJIA APYIMX BHAOB TPAHCIIOPTA. K BO3AVIIIHOMY

T'PY30BOMY TPAHCIIOPTY OTHOCATCA CaMOJICTbhI, BCPTOJICTHLI H ,Z[I/IDI/DKa6JII/I.

HawnbGonbiee pacpoCTpPaHCHUEC B CTPOUTCIIBCTBC INOJYYNIIN BEPTOJICTEI.

TDV6OI’ZD060()HblL7 TpaHCIIOPT HCITOJB3YCTCA IPECUMYIIICCTBCHHO Ipu

IIPONU3BOACTBC CTPOUTCIBHBIX MATCPHUAJIOB M H3I[€JIHI>1.

5.2. Coenmaan3upoBaHHBIA aBTOMOOWIBHBINA TPAHCIIOPT




CHGI_[I/IaJ'II/IBI/IDOBaHHBIC TPAaHCIIOPTHBIC CpeacTBa npeaHasHa4CHbI I

INCPCBO3KHM OJAHOI'O HJIIM HCCKOJBKHX OJAHOPOJAHBIX TI'PY30B, OTINMYAIOIMMXCIA

crielMUYEeCKUMU Haubonbiiee

pPaciupoCTpaHCHUC B

YCJIOBHUAMU nx TPAHCIIOPTHUPOBKH.

CTPOUTCJILCTBC ITOJIYVYMIIMN. aBTOMO6I/IHI/I-CaMOCBaHI)I;

ABTOMOOWJILHBIC _ TSITauM CCACIbHOI'O THIIA, IIPHUIOCIBI W TIOJYIPHUIICIIBI K

I'PY30BbIM aBTOMO6I/IJ'I$IM, CCACIIbHBIM TiAradyaM M TpaKTOpPaM. aBTOMOOMJIM -

CaMOIIOT'PY3YHKH C 6ODTOBLIMI/I KpaHaMH-MaHHUITYJIATOPAMH.

CHCI_[I/IaJ'II/BI/IDOBaHHBIe
CTPOUTCILCTBC B COOTBCTCTBHHU C MX HA3HAYCHHMCM M BHMJAOM I'pYy3a. OCHOBHBIC

ABTOTPAHCIIOPTHLIC CpCaACTBa IIPUMCHAIOT B

BUAbI CIICHMAIM3UPOBAHHBIX ABTOTPAHCIIOPTHBLIX CPCACTB IIPHUBCICHLBI B Ta01.
0.4.

Tabmumna 5.4

OCHOBHBIE BUAbI CIICHUAJIN3UPOBAHHBIX ABTOTPAHCIIOPTHHIX CPCIACTB

BI/II[BI CTPOUTCIIBHBIX I'PY30B

TpancniopTHBIE CpelicTBa

Ceillyune W HaBaJO4yHbIE Tpy3bl (TPYHT,
HEpYJIHbIE MaTEePUAIIbI U T.1.)

CamocBaJibl 00I111eTO

Ha3HAa4YCHUA

I'pynT

3eMIIeBO3bI (AyMIIEPHI)

KapbepHble Marepuaibl, NEpPEeBO3UMBIE 10
crenuaIbHbIM 1Oporam

CamocBaibl KapbepHbIE

Celltyuyne rpy3bl ¢ MAJIOH MIJIOTHOCTBIO Kepam3utoBo3bl
ITanenn TUTUTBHI, MIEPEBO3UMBIE B

ITaneneBo3bl
BEPTUKAIBHOM WJIM HAKJIOHHOM TOJI0KEHUU
depmbl ®epMOBO3bI
IInuTe! IInuTOBO3EI
banku, purenu, nporoHsl bankoBo3bl
KonoHHbI, CTOMKHN Ko10HHOBO3EI




OO0beMHBIE OJIOKH bi1oK0BO3EI

CaHTexxaOuHBI CaHTexxaOHMHOBO3BI
Kene3o0eToHHBIE MOTyapKu ApKOBO3BI
Kene3z00eTOHHBIE OTYpaMbl PamoBo3bI

butyMm B pazorpeTomM COCTOSHUU buTyMOBO3BI
HedrenpoaykTsl TormMBOBO3BI
beronnsie cmecu beToHOBO3BI
PactBOpEBI CTpOUTENBHBIE PactBOpOBO3BI
H3BecTKOBOE MOJIOKO M3BeCcTKOBO3EI
Bona BonoBo3sl

[TopomrkooOpa3uble Marepuaiabl (U3BECTb,

LlemeHTOBO3BI
IIEMEHT, ayiedacTp u Jip.)
TpyOsbI u TIeTH TPYO Tpy6oBO3bI
Meramnonpokar MetannoBo3bl
Penbcol PenbcoBo3b1
Cnenuanu3upoBaHHbIE W YHHBEPCAJIbHBIE .
KonteitnepoBo3bl

KoHTeHHepsI (3...15 T)

KonTeitHepoBO3bl ¢ KpaHOM-
MenkomTy4yHble ¥ TapHBIE TPY3BI
MaHHUIYJIATOPOM

CtpowuTenbHbIe MAITUHBI 1 000PYTI0BaHUE TsixenoBo3bl (Tpeitnepsl)



Mapka (unoexkc) 2py306020 aémomooOus COCTOUT U3 OVKBEHHOU W 1M pOBOH

yacreil (Tta0i. 5.5). BykBeHHbIE 0003HAYECHUS Yallle BCErO VKA3HIBAIOT JIOTOTHUII
sagona-usrorosureist (CA3, KamA3, MA3 u t.1.). IlepBeie nBe 1mdpsl B

b pOBOM YaCTU HHAEKCA O0003HAYAKT KJIACC aBTOMOOWIA (IO €ro MOJHOU
Macce), BTOpble ABe NUMpBl (TpeTbsd W YeTBEPTasi) — HOMED MOJEIIH.
Moaudukay MOJIEIN UMEIOT JTOMOJIHUTEILHVIO MISATYIO HADDY.

TabGmuma 5.5

Wunexcaiys rpy30BBIX aBTOMOOMIEH (IIepBbIe ABE MUMbPLI HHACKCA)

Tun
ITonnas Irpy30BOro
Macca, T aBTOMOOMI
o

60pTOBO camocBa | IUCTepH | (Gypro CHeUaJIbHBI
. TATay .
17§ | a H 51

o 1,2

1,2-2

2-8

8-14

14-20

2040

CBBILIE
40



http://www.marketgid.com/ghits/10919309/i/11769/0/pp/1/1?h=cL0Th6fLp1sYWSnVWFFmwe3gzfTMVA3V9vs_DOQ5R6-yw_CKTqudSkO8AfeMBi4I
http://www.marketgid.com/ghits/10919309/i/11769/0/pp/1/1?h=cL0Th6fLp1sYWSnVWFFmwe3gzfTMVA3V9vs_DOQ5R6-yw_CKTqudSkO8AfeMBi4I

ABTOMO6I/IJIBHBIenpuuenbl u nOJlVﬂDI/lllel’lblI/IMGIOTZ/lHaeKCbl, B OCHOBY KOTODPBIX

3aJI0KE€HBI IIPU3HAKKA HMX SKCINIYaTAlMOHHOTO Ha3Ha4YeHHUs. ba3oByr Moaelb

IMOJYITPpHUIICTIIA, ITPHUIICIIA 0003HAYaAIOT HNHJICKCOM, COCTOAINMNM M3 MMCCTH HJIHN
CCMH 3HAKOB. JABYVX HJIH TpPECX 6VKB N YCTBIPCX LII/Id)D. bykBeHHas 4acThb
HMHACKCOB IMOJYITPHUIICIIOB U ITPUIICIIOB ITPHMBCACHA B Tabi1. 5.6.

TabGmuma 5.6

BVKBGHHBIC HHACKCHI ABTOMOOMJILHBIX IIPUIICTIOB U ITOJVYIIPHUIICTIOB

HasBanue (Ha3HaueHME) ITpunen | ITomynpunen
[TaneneBo3 IT 111
bankoBo3, KOJIOHHOBO3 K IIK
®epMOBO3, apKOBO3 o 1D
IInuToBO3, miomaaka JI I
MeTaniaoBo3, J€COBO3 M IIM
BopToBoii KOHTeHEPOBO3 (0OOIIETO HA3HAYCHNS) b I1b

biokoBo3, caHTexKaOMHOBO3 (M1 OOBEMHBIX

0JIOKOB) 7 w
Kepamsurosos C ne
Pocriyck ¢ mepemenHod  0Gazoit (s p P
JUTHHHOMEPHBIX TPY30B)

Hucrepna 1 1
Huskopamnas — mnargopma (a1 TEpeBO3KH H H

CTPOUTENIHHBIX MAIIIUH U 000PYIOBAHMUS)

Tpy6oB03-m1IIeTEBO3 B I1B




JIig  BceX TUIIOB CIHEIMAIU3UPOBAHHBIX MOPHUIIETIOB W ITOJYIIPUIIENIOB
VHUBEPCAILHOTO HazHaueHusa nodasisgercss Oyvka «Y» (YII: VIIII; YK: VIIK u

3a OYKBEHHBIMU OOO3HAYECHUAMH CIEAYET LMGPOBONM HHIEKC, COMECPKAIIUNA

XAPAKTCPUCTHUKY OCHOBHBIX ITAPAMCTPOB TPAHCIOPTHOI'O CPCACTBA. I[Be IICPBLIC
[II/Id)DLI 0003HAYaAIOT rpy3000bEMHOCTh CPEJCTBA, T. JIBE CICAYIONIME I.[Hd)DI)I:

— JUISL_CPEJICTB, MEPEBO3SIINX CBHIMYYHE W TIOMYKHIKHE MATEpUAIBl — 00beM
eMKocTH (Tuiatdopmel), M°;

— JJI OCTAJIbHBIX CPCACTB — INJIMHY FDV3OBOI>1 IJIOMIa AKK (,Z[J'H/IHV HGDCBOSHMOﬁ

KOHCTPVKIIHH), M.

Hampumep, wanexc VYIIII-1207 pacimmdpoBbIBAETCS TaK: VHUBEPCAJILHBIN

OOJVIIPULIEIT-TIAHEIEBO3 IPY30HM0IBEMHOCTEIO 12 T ¢ HOrPY309YHOU TUIONIAJIKOUN

mmaorn 7 M; uHaekc AC-0704 o3HadaeTr: aBTOMOOWIBHBIM  IPHUIIEIT
CaMOCBAJIBHBIN IPY30IMO0ABEMHOCTRIO 7 T 1 00BEMOM Ky30Ba 4 M.

BbyKkBEI A, b, B u T.n., ciaeayomme 3a HI/I(bDaMI/I, O3Ha4ar0T HOMCP
MOACPHU3AINHU TPAHCIIOPTHOI'O CPEACTBA.

TDeﬁﬂep]:I(T}DKGJ'IOBOSBI)—HDI/IHGHBI N IOJYIIPHUICIIBI, IIPCAHA3HAYCHHBIC JJIA

[IEPEBO3KU CTPOUTENHLHBIX MAIIUH W TEXHOJOTMYECKOro o0opvymoBaHus. Mx
KJIacCUMUIMPVIOT 110 pa3HbIM npu3Hakam (tadi. 5.7).

TabGmuma 5.7

Knaccudukaims TsxenoB0o308 (TpeiiyiepoB)

[TpuzHaku knaccudukamuu | Ilo Cpennert (7o
TpEWUJIEPOB IPYy30II0ABEMHOCTH 40 1)

Bonbioit 40...100 1)

Oco60 6omp10ii (cBbimie 100 T)

ITo Ha3HayeHUIO YHuBepcanbHbIE

Cneunann3npoBaHHbIE




VY3KoCcnenuaIM3upoOBaAHHbIE

ITo KOHCTPYKTHUBHOM
124 Y CamoxoaHblie
HCTIOJIHEHUIO
[Ipunernnsie
[Tonynpunenneie

Jns  gopor oOmei

[To 1opOXHBIM YCIOBUSIM
CEeTH

JIns  1opor BHYTPHUIIOCTPOECHYHOU
CeTH

ITo NIOTPY304YHOMN BBICOTE

Bricokopamubie
m1aTGhOpPMbI

[Tonynuskopamublie

Hwuszkopamusie

ABTOM06I/IJII/I, O6ODVIIOBaHHbIGKDaHaMu-.MtlHunVJl}lmODMM, IIPUMCHAIOT  JIJIA

JOCTaBKH KOHTGﬁH@DOB, MMAKCTUPOBAHHBIX CTPOHUTCJIIBHBIX I'PY30B M I'PY30B HaA

IMoAA0HAX. O6ODVI[OB8HI/IC KpaHa-MaHUIIYJIATOPA COCTOMT M3 IHNAPHHUPHO-

COWIECHEHHON TEIECKOIMMUYECKON CTPEJILI, YCTAHOBJIEHHONW HAa ITOBOPOTHOU

KOJIOHKE ¢ yvruioM noBopoTta 10 200°. KpaHoBbIE VCTPONWCTBA VCTAHABIMBAIOT HA

mwardhopMe aBTOMOOWMIIA, HA paMe CeIeIbHOIO Tsaraya W Ha mwiatdopMe

IMOJYITPpHUIICTIA.

5.3. Ilpon3BOAUTENBHOCTH TPAHCIOPTHOTO CPEJICTBA

HDOI/ISBOI[I/ITCJ'IBHOCTB I'PY30BbIX aBTOTPAHCIIOPTHBIX CPCACTB XapPAKTCPU3YCTCA

KOJINMYCCTBOM IMICPCBC3CHHOI'O I'PY3a B TOHHAX HJIH BBIIIOJIHCHHOU TDaHCHODTHOfI

Da6OTOﬁ B TOHHO-KHMJIOMECTpPAX 34 CIAMHHILY BPCMCHH. Ona 3aBUCHT BHUJAd H

MAaCChl IEPEBO3UMOIr0 I'Ppy3a, CKOPOCTH ABUKEHUS ABTOMOOWIISI U VCIIOBUM €ro
PadOTHL.

TexHnuueckas IIPOU3BOAUTCIIBHOCTE ABTOTPAHCIIOPTHOI'O CPCACTBA, T/‘l,




I, = 60G K, / Ty, (5.1)

Iac G - I'PpYy30IIOABEMHOCTD, T, KL - KOI)d)d)I/IHI/ICHT HCIIOJb30BaHHUA IIO0
T'PY30IIOABEMHOCTH . TM — BpeMsl perica (HI/IKJ'Ia TPAaHCIIOPTHOI'O CDCI[CTBa), MMHH.

Bpewms 1mkna (perica) onpenensercs 1mo hopmyiie
Ty =1t + tp + t3 + ty +15 +t5, (5.2)

rae tp _BpeMs MAHEBPOB MPH MOCTAHOBKE TPAHCIIOPTHOI'O CPEJACTBA I10]]

IIOT'PY3KY, tg— BpEM TIOT'PY3KH, t§— BPEMA X044 I'PYKCHOI'O TPAHCIIOPTHOIO

CpeaACTBA, t4_1 — BpPEMA pa3rpy3Ku JO0CTABJICHHOI'O I'py34a, t5_ — BpEMA MAaHCBPOB IIpHU

Pa3rpy3Ke, te_— BpCMA XOJa ITOPOKHCTO TPAHCIIOPTHOI'O CpCACTBA K MCCTVY

IIOT'PY3KH. B OPCABAPUTCIBHBIX PACUCTAX MOXXHO ITPUHHUMATH tgz_tg, a TaK)KC

tg =ts =10...15 muH.

CKOpOCTh _ IBMIKCHMS TPY)KCHBIX TPAHCIIOPTHBIX CPEJACTB  ONPEJICIICTCS
TpeOOBAaHUAMHU COXPAaHHOCTH TIepeBO3UMOro rpysa. Ilo goporam 1 um 1l
KaTErOpUM  PAacUYCTHYIO CKOPOCTh IIPH _NIEPEBO3KE COOPHBIX  DJIEMECHTOB
IIpUIICIIAMH M IIOJYIIPUIIEIaMH MOKHO IprHUMAaTh 15...20 xm/g; 111 kareropuu
— 12 xm/9; IV V-9 km/u.

Bpems Ha morpy3Ky M pasrpy3Ky aBTOTPAHCHOOPTHEIX CPEACTB ONPEIEIISAIOT 110
gopmam EHuP:

E-1. BuyrpunoctpoeyHbie TPAHCIIOPTHEIE pabOTHI (celmyuue )41

MAaKETUPOBAHHBIE TPVY36I);

E-25. Takenaxuabie pab0ThI (COOPHBIE KOHCTPYKIIUH ).

B Tabi. 5.8 IIPUBCACHBI HOPMBI 3aTpaT Tpyada, LI@J'I."—I/IHT., Ha HCKOTOPBLIC BHU/bI

COOpHBLIX OETOHHBIX M KEJIEe300€TOHHBIX DJIEMEHTOB. BpeMs Ha MOrpy3Ky H

PA3rpy3Ky MalllMH, MHUH., OITPCACIIACTCA U3 BbIDa)KeHHﬁ:
t,= 60 Hy N/ 2; (5.3)
ty=60 HyN /2, (5.4)

Iac tg— BpEMs TIOI'PY3KHM MAIIMHBI HA CKJIAaAC, MHH; té— BpPEM pa3rpy3Ku

MalllnHbI Ha O6T>€KTC, MMHH, HE; Hn — HOpMa BPEMCHHU COOTBCTCTBCHHO ITOI'PY3KH

H pPa3rpy3kM Ha OAMH JJICMCHT, YCJI.-4Y. N — KOJMYECTBO JOCTAaBJICHHBIX

2JICMEHTOB 3a OJIMH PEHC, IIT; 2 — KOJIMYECTBO TaKEJIKHUKOB B 3BCHC, YCJI.

Beanunna KOBd)(bI/II_II/IeHTa HCIIOJIB30BAHUA T'PY30IIOABEMHOCTH TPAHCIIOPTHOI'O
CpeACTBa

K.=m;N/G, (5.5)




rAc mj — MacCa 0AHOIro 3JICMCHTA, T, N — KOJIMUECTBO 3JIEMEHTOB Ha OAMH DCfIC;

G- I'py30moAEMHOCTD TPAHCIIOPTHOI'O CPEACTBA.

CMmeHHas IIPONU3BOJUTCIbHOCTS MAIIMHBI OIIPCACIISACTCA 110 d)ODMVJ'Ie

o =1L T K, (5.6)

Irac HI — TCXHHUYCCKAA IMMPOMU3BOAUTCIBHOCTD, T/‘-I; TC_M — YHNCTOC BPEMA Da6OTBI B

cMeny, 4 (Tey = 7,5 4; 0,5 4 oTBOAUTCS AJisl Bbl€3[a MAIIMHBI U BO3BPAIIICHUE B

HaDK); KE_ KO3(bd)HHI/IGHT HUCIIOJIB30BaHNA CMCHHOI'O BPCMCHM (HDI/IHI/IMaGTC}I

paBHeIM (.8...0.9 B 3aBUCHUMOCTH OT XapakTepa TpacChl W JAIbHOCTH

TPAHCOOPTUPOBAHUS I'PVY3a).

TabGmumna 5.8

HODMI)I 3aTpaT TpyJdd Ha MHNOI'PY3KY M BBII'PY3KY C6ODHI)IX YKEIE300€ TOHHBIX

DJIEMEHTOB
. Hopa CocrtaB
IIeMEHT PasmepnbIit Ha 1 smera,
PU3HAK JJICMCHT,
yell.
qenn.-4
Horpyska pa3rpyska
0,09
0,11
0,14 | 0,12
0,16 0,17 | 0,14
K OOHHEI Macea. T 02 024 | 0,17 TakenaxHuku:
’ 0,26 0,34 | 0,18 2p.—2
0,42 0,48 @ 0,24
0,56 0,29
0,35
0,41
[Iponer/mar, 0.92 0,50,7
Bamku,  dpepmbr Mm: 12/6 18/6 132 ’1,6 0,8 1,1 | TakenaKHUKU:
CTPOIIMIIBHbIE 18/12 24/ 21 264 1,35 4p. — 1; 2p. —
24/12  30/6 3’223;3 1,65 1.
30/12 : : 1,95




b
I Jnuna, M: 1,7 1,2 To xe
MOICTPOIMIIbHBIC
. . e 01408
T AT, 016 02 09 01 Toxe
TIOKPBITHMN 1,5x6 1,5x12 0.23 0.11
3x6 3x12 ’ ’

HOTDC6HOCTI> B ABTOTPAHCIIOPTHBIX CpCACTBAX JJI1 IICPCBO3KH

TCXHOJIOTMYCCKOI'O KOMILICKTA OJHOI'O BHOA KOHCTDVKHI/Iﬁ (KOJ'IOHH, 6aJ'IOK,

(hepM, IIIUT U T.1.) COCTABUT

Na=V /{lcm Trp A), (5.7)

Tac V - I'PY30IIOTOK (06T>CM HOCTaBKI/I) paccMaTpuBacMoOIro BHMaa KOHCTDVKHI/Iﬁ,

T; Trp — pacyeTHBIN NEPUOJ HCDCD&6OTKI/I I'pY30II0TOKA, CYTKH, A — CMCHHOCTbB

Da6OTLI 10 TIEPEBO3KE KOHCTPYKIIUI.

5.4. KOHTPpOJILHBIE BOIIPOCHI K PA3JIENY 5

1. Kakue BWIbI TpaHCHOPTa HCHOJB3VIOTCA B CTpoUTENLCTBE? IlpuBemure

KPATKVYIO XapaKTCPUCTHUKY KaXA0I'0 M3 HUX, 0COOCHHOCTH MX MCHOJIL30BaHUS.

2. [IpuBeauTe KJ'IaCCI/Id)I/IKaI_II/I}O INOABHMIXHOI'O COCTaBa JKCJIC3HOJOPOKHOI'O

TpaHCIIOPTaA. Kak HCIIOJB3VIOTCA PA3JIMYHBIC BHUABI TIOABHKHOI'O COCTABA B

JKEJIE3HOTOPOKHOM CTPOUTEIHLCTBE?

3. Vikaxure 00JacTh TNPUMEHEHHWS B CTPOUTEJIHLCTBE aABTOMOOWJIHLHOTO

TPAHCIIOPTA, JANTE KJ'IaCCI/I(bI/IKaLII/IIO INOABMIXXHOI'O COCTaBa ABTOMOOMJILHOTO

TPaHCIIOPTA.

4. Kakne Buabl Tpy30B nepeMemaroT mo tpyoam? Just gero (misi Kakux BHIIOB

paboT) B CTPOUTENHLCTBE IMIPUMEHSFOT BEPTOJIETHI?

5. Kak ycTrpoeH rpy30BOil aBTOMOOWIE 00I1ero HasHaueHus? YeMm oTanyarTCs

OpuIlensl OT noaynpulenoB? Yto Takoe aBTonoe3n’?

6. Kak KJ'IaCCI/Id)I/ILII/IDVIOT ABTOTPAHCIIOPTHBIC CDCI[CTBa? Pacckaxkute 00

HNHACKCAIIUHN aBTOMO6HHeﬁ, MMPUIICIIOB U MOJYIPHUIICIIOB B CTPOUTCIIHCTBE.




7. Kakme TpaHCHOPTHBIE CPEJACTBA OTHOCATCA K CHEHHAJIN3UPOBAHHBIM?

[IpuBeauTe KpaTKYIO XapakTEPUCTUKY KaXKJOro W3 HuxX (Ha3zHayeHWHE,

VCTDOﬁCTBO, TCXHNYCCKVIO XaPAKTCPHUCTHU KV) .

8. Kak onpenensgoT NpOU3BOINTEILHOCTH TpPaHCIOPTHOrO cpexactBa? Kak

PACCUMTHIBAIOT  KOJMYECTBO  TPAHCHOPTHBIX  CPEACTB  JUII  JOCTaBKHU

CTPOUTEIBLHBIX I'PY30B?

IIpakTnuyeckas padora Ne 16
Tema: BbI0Op aBTOTPAHCIIOPTHBIX U MOTPY304HO-PA3IPY304YHbIX CPEACTB
Heap  paboTbl:  03HAKOMUTH  CTYJAEHTOB C  aJrOPUTMOM  BBIOOpa
ABTOTPAHCIIOPTHBIX U TOTPY30YHO-PA3TPY30UYHBIX CPEACTBA ISl MEPEBO30K M
BBIIIOJIHEHUSI IIOTPY30YHO-PA3rPy304HBIX OIEpaluii C pa3jIMYHbBIMU BUIAMHU

Tpy30B

Xoa padorhi:

AnropuT™M BBIOOpAa aBTOTPAHCHOPTHBIX M MOTPY30YHO-PA3rpy304YHBIX CPECTBA
JUI  TIEPEBO30K M BBINOJIHEHUS MOTPYy30YHO-PA3rPY30YHBIX ONEpaluid C
Pa3IMYHBIMM BUAAMHU IPY30B MPEACTABIICH CIEAYOIIUM ITOPSIKOM IEUCTBUN:

1. Be1b6op rpy3a u ero TpaHCIOpPTHAs XapaKTePUCTUKA;
2. ®opMUpoOBaHUE TPY30BOW €IUHUIIBI,

3. Onucanue reorpapuyeckoro pailoHa nepeBo3oK;

4. B1OOp TpaHCIOPTHOTO CPENICTBA ISl IEPEBO3KHU;

5. Beibop norpy3uuka;

6. IlpoekTupoBaHue cKiaJia W pacyeT NPOU3BOJAUTEILHOCTH BUJIOYHOTO
NOTPYy34HKa.

PaccMoTpuM Kax bl MyHKT alropuTMa nojapooHee.

1. Boioop 2py3a u e2o mpancnopmuasn XxapaxKmepucmuka



Hcxons u3 moTpeOHOCTE HAaCeIeHHs B €XKETOHBIX PEMOHTHBIX paboTax, BEIOpaH

Ipy3 - BJIArocroiikas JiaTekcHas Kpacka. Takke Impu BbIOOpE MPOAYKIHMH OblLia
YUTE€HA YHUBEPCAIBHOCTh €€ UCII0Ib30BaHU.

O6nacte mpumeHeHus rpy3a. [IpuMeHsieTcs MJis OKpackKu CT€H U IMOTOJKOB B

IIOMEIIECHHUSIX C YMEPEHHOM OKCIUIyaTalMOHHOW HAarpy3KoM M HOPMAaJbHOMU

BJIAJKHOCTBIO — KOpHUIOP, 'OCTHHAA U T.[. Hanocutcsa nHa 6€TOHHI>I€, KHUPIIMYIHEBIC,

OIITYKAaTypCHHBIC, JICPCBSHHBIC W Jp. MOPUCTHIC MOBEPXHOCTH, KPOME IIOJIOB.
PexoMeHayeTcss JUIsl OKpalIMBaHHUS CTEKIIOO00EB M BCEX BHJIIOB CTPYKTYPHBIX
000¢eB Ha (HIU3ETUHOBOM OCHOBE.

XapakTepucTrKa rpysa npejicraBieHa B tTaonmiie 1.

Tabnuna 1 - OCHOBHBIE XapaKTEPUCTUKH TPy3a

HauMeHoBaHue
XapaxkrepucTuka

XapPaKTePUCTUKH

YnakoBka [InactukoBeie Beapa 105

[InotHoCTh Ipy3a  [=1,45mp%/kr

Bec 15kr

Jnametp nHa 225 MM

BricoTa 270 mMm
Jlonyckaercsl TpaHCIOPTUPOBKA Kpacku Ipu Temreparype ot 35°C
no wmuHyc 35°C. IIpogoinKUTENbHOCTh TPAHCHOPTUPOBKU TIPHU

TpancnoptupoBka |temrneparype Hrke 0°C He momkHa mOpeBblaTh | Mecdna, Npu
YCIIOBUM, YTO YUCJIO IHUKJIOB 3aMOPaKMBAHUSA-OTTaUBAHUS OyJeT HE
6ozee 5.

% XpaHuth B TeueHUe 18 MecsleB B IJIOTHO 3aKPBITOM Tape B CyXUX

aHEHUe
P NOMEIIEHUSIX Mpu Temmneparype oT 5° go 35°C.

Crenenb .
ManoonacHsi rpy3

OTMaCHOCTH

2. @opmuposanue 2py3060i eOUHUUbBL

2.1 Bvibop noooowna

[Tpu BEIOOpE MasIeTa MPUHUMAIIUCH B PACYUET :




o Koucrpykuusa. meer 65104HYI0 KOHCTPYKLIMIO C HIDKHUMHU IUTAHKaMH C

ABYX CTOPOH M B HCHTPC, YTO M HACT BO3MOKXHOCTDH 6paTI> IMaJICTy C 4-x

CTOPOH. DTO obsier4aeT 0OpabOTKy Tpy3a, MOCKOJBKY C TaKOW MayIeTOM

MOKET paboTaTh MPAKTUUYECKU JIF00ast MOJIEIb MOrPy3UHrKa.
o JlocTymHOCTh Ha pHIHKE.

Fa6apI/ITHI)I€ Pa3MECphl MMAJUICTA IIPCACTABIICHBI HA PUCYHKC 1, a CI0 OCHOBHBEIC

XapaKTEPUCTHUKE B TAOJIHLIE 2.
Pucynoxk 1 - ['aGapuTtHbIe pa3zMepsl najiera

Tabnuna 2 - OCHOBHBIE XapaKTEPUCTUKH TTO/1/I0HA

Homenkanatypubii Ne KB Pallet euro
Pazmep (Mm) 1200x800x150
Bec (xr) 15,5
Buemnuit Bua CILTOIITHOM
JluHamuueckas Harpyska (Kr) 1500
Cratuctuueckas Harpy3ka (Kr) 5000

BbicoTa moj BWIBI MOJABEMHBIX MEXAaHU3MOB (C Y3KOM CTOpPOHBI) 95

(Mm)

BricoTa noj Bujibl MOABEMHBIX MEXAHU3MOB (C IIUPOKON CTOPOHBDI) 20

(Mm)

[luprHa mox BHUIIBI NOJBEMHBIX MEXaHH3MOB (C Y3KOH CTOPOHBI) 535

()

2.2. Bvibop kpennenus epysa.

BapuaHTbl KpeIuieHHs: CTpENY-IUIEHKA, TEPMOYCAJIOYHBIC IUICHKM HA OCHOBE

JIMHENHOT0 MOJUATHIICHA, 0OpelIeTKa.

PaccmoTpum 11e51€c000pa3HOCTh MPUMEHEHMs] KaXJAO0ro KpPEIUICHUsT W BhIOEpeM

ONTHUMAaIbHBIN BapHaHT.

[Ipu TpaHCIOPTHPOBKE Tpy3a CTpPEHU-IUIEHKAa HE OO0ECHeYUT HYXKHYIO HaM
MIPOYHOCTh KpeTuIeHUs BeAep Kpacku Ha najuiete. [locieacTBus nmpeacTaBieHbl Ha

pucyHke 2. [ToaToMy nepexoauM K CIeAyIoeMy BULY KPEIJICHUS.




Pucynoxk 2 — IlocnencTBusi KpersieHHWE TIpy3a Ha MaJieTe HENpPaBUIbHBIM
KPEIUICHUEM — CTPEUY-TUIEHKON

[Ipy wucnonap30BaHKME OOPEIIETOK MBI CTOJKHEMCA C TaKMUMH HEraTUBHBIMU
CTOPOHAaMHU KaK 3aTpaTbl Ha IIPHUOOPETEHHE U CIIOXKHOCTh Bo3BpaTa. M3-3a uero
PaccMOTPHUM IMOCIEIHUN NPEJIOKEHHbII BApUAHT KPETUICHUS.

TepmoycajouHble TUIGHKM Ha OCHOBE JIMHEWHOIO TMOJIMATUJIIEHA 00JaatoT
IIPEBOCXOHON MPOUYHOCTHIO, COBEPIICHHO HE ehopMUpPYIOT Tpy3. (puc.3) B cumy
MHOTOCJIOMHOCTH TUICHKM Ha OCHOBE JMHEHHOr0 TMOJMATHIICHA O00JIagaioT
HEKOTOPbIMU OapbepHbIMU CBOMCTBaMU. CTOMMOCTh UCTIOJIb30BAHUS IPUEMIIUMA.

Bce Bhie MNCPCUUCIICHHOC TOBOPUT O HGJIGCOO6p33HOM IMPUMCHCHNN
TEPMOYCaAOYHBIX IIJICHOK Ha OCHOBC JIMHEHHOT0 MOJUATHUIICHA.

Pucynok 3 — KperuieHue rpy3a Ha NOJA0HE TEPMOYCaT0YHOM IIEHKOMN
2.3. Pasmewenue epy3a na naineme

PacnonoxkeHnue NpoAKINH Ha MOI0HE MPEACTABICHO HAa PUCYHKE 4.
BUJI CBEPXY BUJI COOKY

PucyHok 4 - PacniosioxkeHue rpy3a Ha O/IJI0HE

Ha BbiOpanHOM THTE mayuieta ymemaercs 39 Benep B TpH sipyca, MEXIy HUMHU
YKJIQIBIBAETCSI KAPTOH.

Macca ogHOro HoJiI0Ha € TPY30M: Mypysat Muanrera=39*15+15,5=600,5kr
2. Onucanue 2eozpaguueckozo paiioHa nepeso3ox

Mapuipyt niepeBo3ok: r.Bosrorpan — noc.MuxainioBka
XapakTepUCTUKU ITocesika MuxanioBka:

1. Paiion XxapakTepusyeTrcs XOpollel TPaHCIOPTHOM TOCTYIMHOCTBIO.

2. Jloporu Ha TEPPUTOPUM CEIBCKUX TIOCEJICHUN HAXOIATCS TOYTH B
aBAPUMNHOM COCTOSIHUH.

3. Hamuuwme wacTHOrO M3BO3a, UTO, OJHAKO, HE NMO3BOJgeT obecneunTh 100%-
0 0XBaTa TPAHCIOPTHBIMHU YCIyTaMU U NACCAXKUPCKUMU IIEPEBO3KAMMU.



4. Hamnuue npeanpustuss 3AO «Toproseiii nmopt «IlospkoBo» W IyHKTa
nporycka «I1ospkoBo» MO3BOJISAET pa3BUBATh MEXKYHAPOJHBIN TYpU3M

5. Umeercs  peasibHas  BO3MOXKHOCTb  OpPraHM30BaTh  TPaHCIOPTHO-
JIOTUCTHYECKUU IIEHTP Ha 0a3e myHKTa npomycka «llospkoBoy.

[IpoJ10)KEeHHBIN MapIIPYT NPEACTABICH HA PUCYHKE J.
Pucynok 5 — MapuipyT nepeBo3ku

Jmunaa mytu: 193.1kM (B 0THOM HampaBjICHUN ).
Bpems B myTu: 3 4. 49 MuH (B OTHOM HaIlpaBJICHUN).
3. Boioop mpancnopmnozo cpeocmea 013 nepeso3Ku

BBI60p IIOABHIKHOI'O COCTaBa ITPOBOAUIICA IIO CXCMC Hp@HCTaBHGHHOﬁ Ha PUCYHKC

6 [3].

[Ipu BbBIOOpPE TPAaHCIOPTHOIO CPEACTBA MPOBOJUTCA pPACUYET MO OCHOBHBIM
nokazaressiMm rpy3oBMecTuMocT ATC (T1a6:a.3). XapakrepucTuka TpaHCIOPTHBIX
CpEIICTB MpecTaBieHa B Tabauue 4.

Pucynox 6 — Cxema BbIOOpa MOJABMYKHOTO COCTaBa

Tabnuua 3 — [lokazatenu rpy3oBmectumoct ATC

Kparkas xapakrepucrTuka|®opmy.ia
IToka3aresb P P P pMy

nokasareJisi JJISl pacyeTa
Koaddumment .

OtHomieHne  (aKTHUECKOW  3arpy3Ku
CTaTUYECKOTO .

ATC B ToHHax Gy K ero HOMUHAIBHOU Y. = Gy / Q4
UCIIOJIb30BAHUS

TPy30I0TbEMHOCTH
IPY30MOIbEMHOCTH, V¢

OTtHoueHuE bakTHIecKu

Koaddurment
UCIOJIb3yeMoro (IoJIe3HOro) o0bema
WCIIOJIb30BaHUS = Viap/
ky3oBa ATC npu 1aHHOM BUZE Ipy3a U

BHYTPEHHETO o0BeEMa Via
YIAKOBKH Via¢K TOJHOMY 0OOBEMY
Ky30Ba, Ty
Ky30Ba
VY nenpHas OtHo1IEHNE HOMHHAJILHON
IPY30I0TbEMHOCTh 1oJia|rpy30moAbeMHOCTH K Iiomanan mojia|ds = ./ Fga

KYy30Ba, qf ky3oBa ATC




Tab6muma 4 — bopToBbie aBTOMOOWIIH

Tun noABMKHOI'0 COCTaBa

IHoka3zaTenn - - -
MA3-53362 3;33 63031 ?:I;;JII, 4

HomunaneHas rpy3000abEMHOCTB, 8.28 11 10

T

MaxkcuManbHasi CKOpOCTb, KM/4. 85 90 80

Jlutpax, i 14,86 10,85 6,0

["aGapuTHBIE pa3Mephl:

JnuHa, M 8,72 9,97 9

[Iupuna, M 25 25 2,5

Bricora, m 4 3,128 2,395

["abapuTHBIE pa3Mephl Ky30Ba:

JnHa, M 6,1 1,7 6,1

[Iupuna, m 2,42 2,42 2,42

BricoTa, M 1,55(mo renty) ||1,55(mo tenry) ||1,54

[IpoBenem oTOOp TpaHCTOPTA MO MOKA3aTENsIM, IPEACTaBICHHBIM B Ta0IHIE 3.

1. MA3-53362
Y. = Gg / 0,=9007,5/8280=1,088

Or = (a / F(.=0,561

Mv = Viag ! Vea=13,752/22,8811=0,601

Bung A Bun B Bun C




1. MA3-63031-020
v = G¢ / 9.=9007,5/11000=0,819
0 = Ja / Fxa= 0,59
Nv = Veao/ Vea=13,752/28,8827=0,476
Bung A Buag B Bun C
1. 31J1-1331'4
Yo = G¢ / 4,=9007,5/10000=0,901
Of = 0a / Fxa= 0,677
Mv= Viag ! Via=13,752/22,73348=0,605
Bun A Bug B Bug C

Ta6nuna 5 - CpaBHUTENIbHAS TaOIHIA

Mapka aBToMOOMIIA

IToka3arenb

MA3-53362 [|MA3-63031-020 |31JI-13314
Koaddumment CTaTUYECKOTO
HUCIIOb30BAHUSA 1,088 0,819 0,901

rpy30I0BEMHOCTH Y

K
05GQUIMEHT  HCIOIb30BaHMSA 0,601 0,476 0,605
BHYTpPEHHET0 00beMa Ky30Ba ,y

VY nenbHas rpy30H0IbEMHOCTh 0,561 0.59 0,667

noJia Ky30Ba, qf

Ha ocHOoBaHMM NpOU3BEACHHBIX pacdyeToB Haubosee 3(H(PEKTUBHBIM SIBISIETCS
6opToBoii aBTOoMOOMIIE MA3-53362. Yrcno nepeBo3uMbIX HajvieT - 15 mir.

4. Bvioop nozpy3uuka

[IpobGnema BBIOOpa MOTrpy3urKa MpeayCMaTpPUBACT MPEKAEC BCETO KOMITJIEKCHBIN
aHAIM3 €ro TEXHUKO-IKCIUIyaTal[MOHHBIX TapaMeTpoB: pecypca paloThl,
TEXHUYECKUX IMapaMeTpoB, OE30MAaCHOCTH M YCJIOBHM OSKCIUTyaTalldd, IIEHBI, a
TaKKe uenoro psga apyrux ¢dakropoB. Haunbonee BaKHBIMU TEXHUYECKUMHU




rapaMeTpaMy TOTPY3UHKaA SIBJISECTCS €r0 TPY30HNOABEMHOCTBH, BBICOTA MOABEMA
rpy3a, MOIIHOCTh M THUIl IpuBoAa (aBurareinb BHyTpeHHero cropanus ([IBC) —
JTU3EITbHBIN, Ta30BbIN, OCH3WHOBBIN; JIEKTPUUECKHUH IBUTATENH ).

BropocTteneHHbIMUM  MapaMeTpaMd  CUMTAKOTCS  TUII  TIPY30I0JBbEMHUKA,
TpaHCMUCCUM  (TUAPOCTATUYECKAsd,  THAPOJMHAMHYECKAs,  MEXaHUYEeCKas),
TOPMO30B, IIMH (ITHEBMAaTUYECKHWE, MAaCCUBHbIE, OaHIaXHbIE), a TaKXKe ero
rabapuTHble pa3Mephl, MJIWHA BWJI, YHUCIO CEKIHH THAPOPACTIPEICTUTEIIS.
CymectByer 10 60 TEXHUYECKUX MapaMETPOB MOTrpy3urka. VX 4ncio MeHseTcs B
3aBUCHUMOCTH OT THIIA CHJIOBOTO arperara, KOHCTPYKLIHMH pa3IU4HbIX Y3JIOB,
CTaHJapPTOB (UPMBI-U3TOTOBUTENSA, CTPaHbl MPOU3BOJCTBA M T. M. Paccmorpum
KOPOTKO OCHOBHBIE (DAKTOPbI, KOTOPBIMH CIIEAYET PYKOBOACTBOBATHCSA IPHU
BbIOOPE TOTO WJIM MHOTO THIA MOTpy34HKa [7].

Tabnuua 6 — OCHOBHBIE XapaKTEPUCTUKH BUIIOYHBIX IOTPY3YHKOB

OcHoBHBIEC XapakTepucTuku  |Mapka norpy3unka

FGL15T-M FD20T-M FD10T-M
Tun nBuraresns I'as/bensun Jnzenp Jnzens
I'py30ono1beMHOCTD, KT 1500 2000 1000
BricoTa mogremMa BHII, MM 3000 3000 3000
CB0OOIHBIN X0/ BHIJI, MM 135 160 135
["abapuTHbIE pa3mepsl:

920 x 100 x 35 1070x122x40  1920x100x%35
Jx I x T, mm

C yyeTroMm TOro, 4To mMacca OJHOTO MOAJOHa ¢ rpy3oMm coctasisier 600,5 kr u3
TaONMIIBI BEIOpAaH BUJIOYHBIN nOrpy3urk moaenu FD10T-M.

5. Hpoekmupoeauue cKknaoa u pacuem npou3300umeﬂbuocmu 6UJI0UHO020
nozpy3duuka

Ckmax - 9TO 37aHMS, COOPY)KEHHUS U DPa3HOOOpa3Hble  YCTpOMCTBa,
npeaHa3HAaYeHHbIE [UJIS1 TMPUEMKH, pa3MEIICHWs] W XPaHEHHUS TOCTYMHBIINX
TOBapOB, TJE BBIMOJHSIOTCS PaOOTHI MO MPHUEMKE, MOJCOPTUPOBKE, XpaHEHHUIO,
(dacoBke, OTIIYCKY TOBapOB.

Ko BCEM BHUaaM CKJIaJ0B 3aKOHOAAaTCJIbCTBOM NpCaABbABILAIOTCA YCTKO
PETIAMCHTUPOBAHHEIC TpC6OBaHI/I}I 0 MPOCKTHUPOBAHHUIO, PasSMCUICHUIO U



CONEPKAHMIO CKJIQJAOB M IPWIETAIONIMX TEPPUTOPUU. YK€ HA CTaauu
IIPOCKTUPOBAHMS CKJIAJIOB JIOJDKHBI IIPUMEHATHCS CTPOMTENBHBIE HOPMBI U
npaBuia — CHull 31-04-2001 «Cknanckue 31anus».

OOBEeMHO-TIIIAHUPOBOYHBIC PEIICHUS CKIAJCKUX 3aHUN JTOJDKHBI 00€CTIeunBaTh
BO3MOYKHOCTb UX PEKOHCTPYKIIMHU, U3MEHEHUS TEXHOJIOTHH CKIIAUPOBAHUS TPY30B
0e3 CylIecTBEHHOM nepecTpoiiku 3aanuid. [Ipu pa3MelieHnn CKIaaCKuX 3/1aHui Ha
TEPPUTOPUM TIOCEJICHUH HEOOXOJMMO YUYWUTHIBATh aPXUTEKTYPHOE pEIICHUE
OKPYKaIOIIEH 3aCTPOUKHU.

['eomeTpudeckue mapaMeTpbl CKIQJACKUX 3JaHUNA - pa3Mepbl MPOJIETOB, IIaroB
KOJIOHH U BBICOT 3TaKEW ONpenesstoTcss TpeOOBaHUSIMH TEXHOJIOTUH; MOOUIIBHBIX
(MHBEHTApPHBIX) 3/TAHUM - TOJKHBI COOTBETCTBOBATH TpeboBanusim ['OCT 22853.

HHOHIaIIB CKJIaga MOXKCT OBITH orpcacicHna MCTOOAOM YACIbHBIX HAI'PY30K.

MeTo yaenbHBIX HArpy30K Ha 1 M2 IUIomaay Ioja SBIsSeTcs Haubolee IPOCTHIM
U yaoOHbIM. OJHAKO MM MOKHO TOJB30BAaThCSl TOTNIA, KOTJA H3BECTHA JIJIS
JIAaHHOTO BHMJa MaTepuaia Harpyska Ha 1 m? momanu. Pacuetnas dopmyna mis
OIpEENICHHS MOJE3HOM TUIOIAAN CKIa/la B 3TOM CIIy4ae UMEET BUJ:

fl'IOJ'I:ECKJ'I/ o,

rae Ecx; — BeIWuYMHA yCTAaHOBJIEHHOTO 3araca COOTBETCTBYIOIIErO MaTepuaja Ha
CKJane, T,

G — Harpy3ka Ha | M? IUIoIa Iy 1Ioa, T.

B namem cnyuyae:

fron=Bexn/6=1780/1,7=1045 m?

BpeMs nukia BUIOYHOTO MOrpy3urKa onpeaensiercs no gopmyse:
t =02, 1h/v+2l /v +at, oo+ ty)

B Hamewm cnyuae:

t,=0,85 x (2,1x0,5/1,03+2x4,1/1,15+4x25+1,5+32)=120,4 ¢
TexHuyeckass IPOU3BOIUTEILHOCTh BUIIOYHOTO IMOTPY3UHKa:

W;=G,, *xn,=3600% G,/t,=3600%0,6005/120,4=18 1/9



DKCIUTyaTalldOHHAs MPOM3BOIUTEILHOCTh BUJIOYHOTO MOTPYy3UHKa:
W,=n, x W,=0,85x 18=15,3 1/4
PucyHok 7 — PacrniosioxkeHue cTeiuiaker Ha CKIIae

Pucynox 8 - Cxema mnorpy3ku OoptoBoro aBtomoOmis moxaenu MA3-53362
BUJIOUHBIM TIOrpy3unkoM moaenu FGL15T-M TCM FB35-7

Takum 00pa3oM, MOJyYEHHBIA alTOPUTM MO3BOJISET BHIOPATh aBTOTPAHCIIOPTHHIE
U TOrpPY30YHO-pa3rpy30uUHbIE CpPEIACTBAa JJIA TMEPEeBO30K U  BBIMOJHEHUS
MOTPY30YHO-PA3TPY30UYHBIX OMEPALMA C PA3TUYHBIMU BUAAMH TPY30B. AJITOPUTM
MPEACTABIIAET UHTEPEC IS JIFOOBIX MPEANPUATUN, 3aHUMAIOIUXCS TIEPEBO3KON U
XpaHEHUEM T'PY30B.

IIpakTnueckas padora Ne 17

Tema: CpencrBa May10ii MeXaHM3aUM NPU MPOU3BOACTBE 0ETOHHBIX,

KPOBECJIBbHBIX U OTACJTOYHBIX paﬁoT

Heab paGoThbl: 03HAKOMUTH CTYJIEHTOB C BBIOOPOM CPEACTB MAJION MEXaHU3aluu

P MPOU3BOJICTBE OETOHHBIX, KPOBEJIBHBIX U OTACIIOYHBIX padoT

Xoxa padoThI:
CpezncTBa Majoi MEXaHU3ALMK JIJIs1 KPOBEIBbHBIX padboT

Mamrna CO-98 st OUMCTKH M IEPEMOTKH PYJIOHHBIX KPOBEIBHBIX MaTe€pUaioB
COCTOMT U3 OyHKepa ¢ OUYMCTHBIMH OapabaHamMu, TPUEMHOrO0 Bajla U
npuieynasnuBatomiero arperata 3MJI1-900M.

Pymon wmaTepuana HaneBalOT HAa OChb, a CBOOOJHBIA KOHEI[ €ro MOIBOIAT K
OuucTHOMY Oapabany. [IpoTaruBanue pyJjoHa OCYIIECTBISICTCS aBTOMATUYECKH.
OuWIIeHHBI PYJIOH HaKaThIBaCTCS Ha TpPUEMHBIM Bayl. KoOHCTpykIus Baja
oOecrieuynBaeT JETKUil cheM pysioHa. [IbITb M TOCHITIKA MOMAAAIOT b HUKHIOKO
4acTh OYHKEpa U OTCACHIBAIOTCS MBUICYJIABIMBAIONUM arperaToM.

MamuHa #WMeeT BBICOKYIO MPOM3BOJUTEIBHOCTh Oylaromaps OJXHOBPEMEHHOMN
OUMCTKE Marepuanga ¢ JByX cTopoH. OHa MoeT paboTaTh W B 3aKPBITHIX
nomeneHusx. OOCITy)KUBAIOT MAIIMHY JIBa YeJIOBEKA.



PynonHble Marepuanbl MOXXHO HAKJIEWBATh KaK TOPSYUMH, TaK M XOJOIHBIMHU
MaCTUKaMH.

Hanuune aBTOMaTHuUecKoi ammaparypbl, KOHTPOJUPYIOLIEH TeMIlepaTypHbIN
pexuM pabOThl MaIINH, a TAKXKE Psii APYTHX YCTPONCTB 00ECIIEUUBAIOT BHICOKYIO
MIPOU3BOJAUTEIILHOCTh MAIIIMHBI, OTIWYHOE KAYECTBO NPHUKJICHUBAHUS PYJIOHHOTO
MaTepuaia, »JSKOHOMHOE pacXOJOBaHHWE KIEAIEeHW MACTUKH U TIOJHYIO
0€30IacHOCTb MPH MPOU3BOACTBE PaldOT.

MamuHa TpocTa MO KOHCTPYKIIMM | YIPABICHUIO, HE TpeOyeT BBICOKOMH
KBAIM(PUKALUUA 00CITy>KMBAIOILETO IepCoHalIa.

Mammna CO-99 jand  HakieuBaHMs PYJIOHHBIX —MaTepuanoB (puc. 172)
npeaHa3HadyeHa /sl paboT Ha MIOCKUX KPOBJISAX (YKIOH 110 6%) MPOMBIIUICHHBIX
3IaHUI, TOMYCKAIOMIMX Harpy3Kky Ha nepekpeitue ot 0,05 Mlla u Beiie.
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Puc. 171. Mammna CO-98 njist 04MCTKH U NEPEMOTKH KPOBEJIBHBIX MaTepUaliCH

1 — mnpuleynaBIMBAIONIUMN arperar; 2 — DdJEKTPOJBHUIaTelb; 3 — MEXaHU3M
noabema; 4 — xKeno0-posibranr; 5 — pama

Mamwnnaa CO-100 gyt mogorpesa, NeEpeMENIMBAHNS U TPAHCTIOPTUPOBAHUSI MACTHK
Ha KpoBitl0 MoHTHpyeTcss Ha mnpuuene 2-IITC-4 u cocrout u3 0aka, HACOCHOU
CTaHI[MU, CMECHUTEelNd, 3aKOJIbLIOBAHHOrO TpyOompoBoja, TpaHchopmaTopa,
CUCTEMBI KOHTPOJIBHO-PETYJIMPYIOLIEN annaparypsl.

bak cocTOMT U3 IBYyX OTCEKOB. B mepBOM OTCEKE yCTAaHOBJIEHBI 9 HarpeBaTEIbHBIX
AJIEMEHTOB U JIONACTHOM CMECUTEJb, BO BTOPOM — HACOC, MaHeNb U 0a4yoK Jis
JM3EJIBHOTO TOIUIMBA. [IpeaycMOTpeHbl KPBIIIKH I OYUCTKA OTCEKOB, CIIMBHBIC
naTpyOKH ¢ KpaHamMH M 3aJMBHbIE TOpJIOBUHBI. CeKIMM MacTUKONPOBOJA U Oak
MalIuHbl TEIJIOU30JMpoBaHbl. [l ynoOcTBa TpaHCHOPTUPOBAHUS MAIIMHbI
AJIIEMEHTBI, TPYOOIPOBOAA PACIIOJIOKEHBI B CIICIIMAJIBHON HUIIIE.

[IpumeHeHne  mIecTepeH4YaToro Hacoca Uil NEepeKauuBaHUS  MAaCTHUKH,
aBTOMATHU3UPOBAHHBIA PEXKUM pPAOOTHI, a TaKKe HaJIMYMe MEPEeMEIINBAIOLIETO
yCcTpoicTBa BbIroAHO oTianvaroT Mamuay CO-100 oT Apyrux yCTaHOBOK.

Maimnna CO-106 aiist ynaneHusi BOJbl ¢ OCHOBaHMS KpoBid (puc. 173) coctout u3
AIIEKTPOJBUTATENS], JBYXCTYIIEHYATOM BO3AYXOJyBKH, Oaka Juisi oTOOpa BOJBI,
HEHTPOOEKHOro Hacoca JUisi OTKAuYMBaHMS BOJAbI M3 0aka W PYKaBOB
(BcachIBaIOLLIEro, CIMBHOTO M MPOMEKYTOYHOTO). B MammHe npuMeHeH TpUHIIMI
BAaKyyMHOTI'O OTCOCa BOJBI.



["abaput mammasi— 1670X1090X1085 mm; macca (0e3 koMmmpeccopa U TOTUIUBA)
— He Oouee 80 Kr.

Arperatel CO-119 u CO-120 (puc. 175) npeaHazHayeHbl sl TEpeKayYMBaHUSA
OUTYMHBIX MACTUK C TMbUICBUJHBIM, BOJIOKHHCTHIM WJIM KOMOWHHUPOBAaHHBIM
HanojgHuTensiMu. OHU COCTOSIT U3 HAcoca, TEIIO-3JIEKTPOHArpeBaTeneil, Koxyxa,
paMbl, AJICKTPOJIBUTATENIS U DJICKTPOOOOPYIOBAHUS.

H sltrnﬁ.f-tec\hnics.ru
Puc. 173. Mammna CO-106 nmiga ynaieHuss BOABI C OCHOBAaHHS KpPOBJIH

1 — kpslka; 2 — BoA0COOpHBIH 0ak; 3 — pyuka; 4 — 3JIeKTpooOOPYyI0BAHUE; 5
-r-3JEKTPOABUTATENL; 6 — KoJieco; 7 — paMa; 8§ — Hacaaka; 9 — BO3QyXOdyBKa

MamHa mpocta B oOcny>KUBaHUHM, MaHeBpeHHA. Hanenb ynansieTcss OTKPBITHIM
IJIaMEHEM, a CyIIKa OCHOBAaHHMS KPOBJIM OCYHIECTBISETCS HWH(PpaKpacHbIM

V3JIy4YCHUEM.
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Puc. 174, Mammna CO-107 gns  CymKd  OCHOBaHUM  KPOBJIH

1 — xamepa cropanusi; 2 — ropenka: 3 — BEHTHWISTOP; 4 — TOIUIMBHAS CUCTEMA,
5 — 2JIEKTPOOOOPYI0BAHKE; 6 — TOTUITMBOIIPOBO/I

stroy-technics.ru



Puc. 175. Arperaret CO-119 (a) u CO-120 (0) mys mepexkauyku OUTYMHBIX MacCTHK
1 — pama; 2 — KOXyX; 3 — Hacoc; 4 — pPeAYKTOp; 5 — DJIEKTPOJABUTATENb; 6 —
MyJIbT YIPABJICHUS; 7 — HArpeBaTellb

Hacoc miectepeHHOro THma, COCTOSIIIMKA M3 KOpIyca, HAPYKHOM W BHYTPEHHEU
napbl MIECTEPEH, MOIIIUITHUKOBBIX Y3JI0B W MPEIOXPAHUTEIbHO-MIEPEMYCKHOTO
KJIallaHa, CMOHTHPOBAaH Ha OOILIEH pame C 3JEKTPOJBHUIaTeNeM, OT KOTOPOro OH
MPUBOAUTCA B JneucTBue. KpyTsamumii MOMEHT IepelaeTcs HapyKHOM IMapou
IIECTEPEH, BBIHECEHHOM U3 30HBI HAXOXIEHUS MACTHKH, YTO TI03BOJISET
00ecCreyuTh TMOCTOSIHHBIA 3a30p MEXAy OOKOBBIMM TOBEPXHOCTSIMU 3yObeB
BHYTpPEHHE 3yOuyaToil mapbl M YMEHBIIUTHh a0pa3WBHBIA H3HOC IIECTEPEH.
[loqmMnHUKKM ~ 3a0MOIEHBl  OT  MOMNAJaHusl  MAacCTUKH  CaJbHUKOBBIMU
YIUIOTHUTEISAIMU U3 acOecToBoil HaOuBku Tumna AIl-C.
[IpenoxpaHuTenbHO-TIEPENYCKHOW KJ1anaH npu AasieHun 2 Mlla aBromaTtnuecku
OTKPBIBACTCS JIJIs1 CJIMBA MACTHKH.

Jns  yBenuMYeHHs CpoKa CIyXObl B KOHCTPYKIIMM Hacoca MpPeaycMOTpEHa
Hapy>KHas mapa 3yO4yaThIX KOJIEC, OCYIIECTBISIOMIUX TMepeaady KpyTSIIero
MOMEHTA. Hacoc obecrieueH WHMBUAYJbHBIM o0orpeBoM oT
TEIUIOAJIEKTPOHATPEBATENEH U 3aKPBHIBACTCA KOXKYXOM JUIsI COXPAHEHUs 3aJJaHHOU
TeMIIepaTypbl U 0€30MMaCHOCTH BeEHUS PabOTHI.

Mamna CO-121 s HakJieWBaHUS HAIUIABJICHHOTO pyOepouaa Ha OCHOBaHUE
KPOBJIM TIPU YCTPOWCTBE TUJPOU3OJSALMOHHOTO KOBpa B IPOMBIILJICHHOM
CTPOUTEJILCTBE MPUMEHSAETCS MPU OOJIBIIUX TUIOMIAIAX KPOBJIM MPU YKIOHE HE
6onee 5% B pailoHax C yYMEpPEHHBIM KJIUMATOM MpPH OTCYTCTBUM aTMOC(EpPHBIX
OCAJIKOB.

MamuHa CcOCTOMT U3 PYJOHOYKIIaT4MKa, CMOHTHPOBAHHOTO Ha INAccH, OJoKa
rOpeyioK, BO3IYXOJYBKH, NPHUKATHIBAIOLIEIO KaTKa, HATSHKHOTO YCTPOMCTBA U
AIEKTPOOOOPYI0BaAHUS.

PynoHoyknagumk packaTblBaeT MaTepual, pacIUlaBiIsieT HAHECEHHbIH CIION
MAaCTHKHU U MPUKATHIBAET MAaTepUall K OCHOBAHUIO KPOBJIH.

[IpenycMOTpeHbl TakKe JBE TENEKKH, KyJa Ha CHEUUAIbHBIX JIOKEMEHTaX
YKJIaJBIBAIOT JABa OaJlJIOHA ¢ ra3oM (mporan-0yTaH) o0bemMoM 1o 50 11, 3aKperisoT
UX PEMHEM U 3aKpPBIBAIOT CBEPXY CBEMHBIM KOXYXOM, MPEAOXPaHSIOUUM
OaJIJIOHBI OT HarpeBa COJHEYHBIMU JTyUaAMHU.

OTAMYUTETLHBIMA  OCOOCHHOCTSIMA MAIIIMHBI  SIBJISIOTCS pa3oTrpeB pyJoHa U
pa3MaTbIBa€MOM C HEro JIEHThl MaTepuasa ropeakaMu WH(PpaKpacHOrO U3ITyUYEHHUS
CMEIIaHHOTO THWIIA, HAJIMYME TEIUIOM3O0SLUOHHOTO KOXYyXa, YCTpPOMCTBA IS
pEryJIMpOBaHUSI CKOPOCTH JBWMIKEHHUS MAIIMHBI M PBIYAXKHOM CHUCTEMBI IS
MEePEMEIIICHHS KaTKa.

MarmmHy 00CITy>)KHBAIOT J1Ba YEIOBEKA.



Mammna CO-122 (puc. 176) npennazHadeHa Juisi npuemMa OUTYMHBIX MAacCTHK,
NOJAJIEP)KaHUsI B HUX 3a/JIaHHOM TeMIlepaTypbl U HAHECEHUsI MX Ha KPOBIIO IpPH
YCTPOMCTBE TUAPOUBOISIIMOHHOTO KOBPA, MAPOTU-POU30JISIIUN U OTPYHTOBKH.
Ona cocrouT u3 0Oaka, HarpeBarelsi, HACOCHOM TpYIIIbI, KOXyXa, YIOYKH,
TpyOOIIPOBOJA, KOJIEC, MyJIbTa, KPBIIIKH, dJIEKTPOOOOPYIOBAHUS M KOHTPOJIBHO-
u3MepuTenpHoi anmaparypsl. [Ipu pabore mammubl macTHka u3 Gaka Hacocom
Har"eraetcs 1o TpybonpoBoay B yaouky M HaHOCUTCSI HA MOBEPXHOCTb.

Mogens CO-122 oTnuyaeTcss OT APYrHMX MOJAOOHBIX MAIIMH TEM, YTO B HEH
UMEIOTCSl HarpeBaTeib IS MOJJEp>KaHusl HeOOXOAMMOM TeMIlepaTypbl MACTHUKH,
HIECTEPEHHBI HAcOC C O0OTPEeBOM U IEHTpoOexkHass (HOPCYHKa, MO3BOJISIOIIAS
peryaupoBaTh TOJIIMHY HAHOCUMOTO CJIOS MACTUKH.

MammHy 00CITy>KMBaIOT J1Ba YEIOBEKA.

Arperar 11 HaHECEHUsI Topsueid OuTyMHON MacTuku (puc. 177) ucnosb3yroT npu
TUAPOU3OISIUU (YHIAMEHTOB MPOMBIIIJIEHHBIX 3/JaHUN U COOPYKEHUU.

baza arperata — Tpaktop T-54 unu T-74, Ha KOTOPOM KpPEMATCS PEAYKTOP, HACOC
U paclpeneanTenbHblii KpaH. K TpakTopy npuuenisitot

OUTYMHBIH TEpMOC, MPEACTABISAIOMMI CO0OM TEIION30JIMPOBAHHYI0 €MKOCTb,
CMOILUMPOBAaHHYI0 Ha OJHOOCHOM mpuuene. [lpu BkiaroueHuu Bajna ordopa
MOIIIHOCTH TPaKTOpa OMTYM M3 TEPMOCA Yepe3 paclpeAesIUTENbHbIN KpaH, HACOC 1
pyKaBa IOCTYIAET K YAOUKE U HAHOCUTCS Ha 00padaThIBa€MyI0 OBEPXHOCTb.
Kommiekt o6opyaoBanus s kpoBenbHbIX padot CK-3 (puc.178)

IpeIHAa3HAYEH JJIs BBIIIOJHEHHS pabOT MO YCTPOUCTBY MSATKHUX KPOBEJb, a TaKkKe
JUISL TUAPOU3ONIALNN (PYyHAAMEHTOB B SHEPTOCTPOMUTENBCTBE U MPH COOPYKEHUU
OPOMBIIUIEHHBIX 00BEKTOB. COCTOMT W3  TEIJIOM30JIMPOBAHHOIO  Ky30Ba,
yCTaHOBJIEHHOTO Ha AByxocHOM mpuierne ['Kb-817, uetbipex 371eKTpOoTepMOCOB C
NyJbTaMH YOpPaBJICHUS M TEJIEKKaMH, TPEX KaTKOB, CJIECApHOTO BepcTaka,
koMmrpeccopa CO-7A, TtoumnbpHO-3aTouyHOTO cTanka K-1036, mxada npms
WHCTPYMEHTA, KpaHa, 3JIeKTpouikada, KOMIUIEKTa PYYHOIO HHCTPYMEHTa st
KPOBEJBHBIX W PEMOHTHBIX paboT. B kauyecTBe TAroBOoro aBTOMOOMIISA
ucnonszyetcst 3UJI-130.

Koren nns Bapku Oumtyma YBB-1 ¢ moBopotHbiM ycTpoiicTBoM (puc. 179)
npeIHa3HayeH JUIs NPUTOTOBJIEHMS TOpsiuero OuTymMa TMpH  MPOU3BOJCTBE
KPOBEJIbHBIX U TUAPOU3OJSALMOHHBIX padoT. Jyig 3arpy3ku KyCKOBOrOo OWTyMma
MPEAYCMOTPEHO CHELHAIbHOE TPY30MOIbEMHOE YCTpOMCTBO. PasorpeB Ourtyma
OCYUIIECTBJISIETCSI ¢ TOMOLIBI0 (POPCYHOK, pabOTAIOMIMX HA AU3EIHLHOM TOIUIMBE, a
MEXaHU3UpPOBaHHAsl pa3fadya ropsyero OUTyMa U3 E€MKOCTH — C TMOMOUIBIO
outymHoro Hacoca. lyig yaaneHuss OUTYMHOTO MeKa M3 KOTJIa CIYKHUT CHCTEeMa
MIOBOPOTA KOPITyCa U3 BEPTUKAIBHOTO MOJOKEHHS B TOPU30HTAIBHOE ITPU TOMOLIU
KpaHa C 3JIEKTPUYECKOU TaJIbIO.
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Puc. 179. Koren nmns Bapku Outyma YbBB-1 ¢ MHOBOPOTHBIM YCTPOHCTBOM

1 — snexkTpoABUTaTENh; 2 — MOBOPOTHOE YCTPOMCTBO; 3 —OIMOpHAas cTorka; 4 —
pama-canasku

OO6opynoBaHue AJisi XpaHEHHUs M TMOJaud MO Tpydam ropsyux OMTYMHBIX MaCTHUK
MPEIHA3HAYECHO U1 MOJA4YM MACTUK Ha KPBIILY CTPOSIUIUXCS IMPOMBILLIICHHBIX
3manuii. B coctaB o6opynoBanus BxoIAT: ycranoka YIIb-1 nisa momaun ouryma
Ha BBICOTY A0 50 M u TepMoc it OuTyMHbIX MacTUK TBM-1. YcranoBka coctout
H3 HACOCHOU TpyIIibl, TpyOompoBoaa, 0aka JJisl .COJAPOBOro macia, kapkaca U
MyJbTa yIpaBieHud. TepMoC MpeaHa3Ha4YeH ISl IPUEMKH, XPaHCHUS U pa3add
ropsianx OMTYMHBIX MACTHK, IIEHTPAJIM30BAHHO JOCTABJISIEMbIX HA CTPOUTEIIHHBIC
00BeKTHI. J[J1s1 mo1orpeBa MacTHK B TEPMOCE MMPUMEHSIETCSI KEPOCHH.

VYceranoBka YXMII-1 ayist npuroToBieHusl, XpaHEHHUs] U MOJA4YU TOPSAYUX MACTHK
WM OMTyMa Ha KpoBIIIO cocTouT u3 nuctepHbl ¢ Mmexanmsmamu, Haxozsmencs Ha
3eMJIe, U Pa3IaTOYHON €MKOCTH, YCTAHOBJICHHOM Ha KPOBJIE, COCIMHEHHBIX MEXIY
co00#l TpyOONpPOBOAOM U 3JEKTpoKadeneM. TeMiepaTypHbIil peKUM B YCTaHOBKE
MOJJEPKMUBACTCS ABTOMATUYECKU. [[py nmpeAenbHbIX HUKHEM U BEPXHEM YPOBHSIX
TEMIIEpaTypPbl MACTUKH BKJIIOYAETCSI CUTHAJIbHASI CUCTEMA-CUPEHA.

[lepenBuxHas ycraHoBKa il Bapku Outyma YbBB-3 cocrout u3 emkoctu mis
paszorpeBa OuTyma, (OPCYHOK, 3arpy’>kKaroIiero M MepeMEeNInBAIOIINX YCTPOUCTB,
BEHTUJIATOPA, HACOCA U OAHOOCHOTO MPUIIETIA.

YcranoBka YHBMP-1 st HaneceHuss OMTYMHBIX MAaCTHUK paclbUICHHEM (pHC.
182) mnpenHa3HaueHa IS HAHECEHUS XOJOJHBIX OWTYMHBIX MAaCTUK TMpHU
MIPOU3BOJICTBE KPOBEIBHBIX U THIPOU3OJISIIUOHHBIX pa0oT.
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PI/IC. 181 YCTaHOBKa JJIA HpI/II‘OTOBJIeHI/ISI, XpaHeHHH 1 1moJaadun I‘OprtII/IX MaCTHUK

WJIn outryma ua KPOBITIO YXMII-1
1 — paznaTouHasi eMKOCTb; 2 — TpyOONpoBOJ; 3 — LUCTEpHA
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Puc. 183. VYcranoBka ans Bapku Outyma  mepenBmwkHas — YbBB-3
1 — kpaH-yKOCHHA; 2 — €MKOCTb; 3 — MyJbT ynpamjieHus;, 4 — maccu; 5 —
CJIMB

Ha  noxBmxHOM  cBapHOM  paM€  CMOHTUPOBAHbI  AJEKTPOABUTATEID,
HIECTEPEHYATbId HACOC, PEBEPCHUBHBIM MAarHUTHBIM IyCKATEJIb W KHOIIOYHAas
CTaHLIUSA. DJEKTPOJBUTATENb M HACOC COEAUHEHbI MEXIy COOONH IpHU MOMOLIH
noaymy(pT  OpPOMEXKYTOUHBIM  BajioM. Bpamaroomuecs  4acThd — 3aKpbIThI
METaJUTMYECKUM KOXKYXOM.

BcacbiBaronuii naTpyOOK BBIIIOJIHEH U3 TPyObl M MMEET Ha KOHIE 3a00pHBIN
¢bunbTp. MacTuka K HIHEKOBOW (POPCYHKE HATHETAETCS IO BBICOKOHAIIOPHOMY
OEH30MacCJIOCTOMKOMY PE3WHOTKAHEBOMY pykaBy miuHod 10—11 ™. [lns
peryJivpoBaHus JaBJICHUs B PyKaBe YCTAHOBJICHbI MPOOKOBbIE KpaHbI, AJisi cOpoca
JABJICHUSI TPHU OIACHOM €ro YBEJIWYEHUU MPENYyCMOTPEH MPENOXPAaHUTEIbHBIN
KJIalaH, OTperyJnpoBaHHbiid Ha nasnenue 0,79 Mlla.
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Puc. 184. VYcranoBka TUTS IpOGIEHNS 6uTyma V-1

1— kopnyc; 2 — 4entocTu; 3 — phlYaXkHas cucTeMa; 4 — THIPOLMIIUHPHI
VYceraHoBKa IS MOJa4 KEpaM3UTa Ma 3TaXu MPOMBIIIIEHHBIX COOPYKEeHUM (puc.
185) cocrout u3 TpyOONmpoBOAAa M CBApHOM pambl, HA KOTOPOH YCTaHOBJICHBI:
npUeMHbII OyHKep, jebeaka uid MoBOpoTa OyHKepa IOJ 3arpy3Ky, BEHTHJISTOP
BB/I-11Y ¢ snextponpuBOaOM I MOJA4YM Kepam3uTa. PaBHOMEPHOCTH monmadn
KepaM3uTa U3 OyHKepa oOecreunBaercs MmuOepoMm. 3arpy3ky OyHKepa MOKHO
BECTH IPU TIOMOLIY caMocBaja Win Oyiapao3epa.

DNEeKTpOTepMOC TMpPEAHA3HAYEH JIsI TPAHCIOPTUPOBAHUS M HAHECEHHS TOpsye
OUTYMHON MacTHKU MPU YCTPONCTBE MSTKON KPOBIHU, TUAPOU3OJSAINU 3JaHUN U
COOPYKEHHUH. DIEKTPOTEPMOC IPEACTABISAECT COOOM TEINTIOM30IMPOBAHHBIN OaK CO
CBEMHOM KPBIIIKOW U yIOUYKOW, JIJIsl IEPEBO3KU KOTOPOTO CIYKHUT py4YHas TEJIEKKa
Ha JIBYX OOpe3MHEHHBIX Koiecax. Ha KpbllIke CMOHTHPOBaHbI IIECTEPEHYATHIN
HACOC C JJIEKTPONPUBOAOM, PACHPEACITUTEIBbHBIN KpPaH W MNPEAOXPAHUTEIbHBIN
KJIaIaH.

YCTpolCTBO M1 pacKaTKu W MPUKATKU PYJIOHHBIX MAaT€pUAIOB K OCHOBAHUIO
KPOBJIA TpPH YCTPOWCTBE TUAPOU3OJISIIUOHHOTO KOBpa B MPOMBIIUIEHHOM U
IPAXKIAHCKOM CTPOUTEIBCTBE COCTOMT M3 paMbl, MPUKATHIBAIOIIUX 3JIEMEHTOB,
pBIYaroB, pyJIOHOJEpKATEIN s, THOKON OCH U HOXKEH.

PyllOH OYHMIIEHHOr0 W MEPEMOTAaHHOTO MaTepuaja HaJeBaeTCid Ha JepKaTellb.
CBOOOAHBIN KOHEIl pyJIOHAa MPOMYCKAIT MOJ MPUKATHIBAIOMIME 31eMEeHThI. [IpH
NepeMEIICHNN YCTPOMCTBA MO KpOBJIE MPOMUCXOAMT pPACKAaTKa U MpPUKaTKa
matepuana. CBoOOAHOE PACIONIOKEHHUE MPHUKATHIBAIOIIUX JIEMEHTOB B KOPITyCE
MTO3BOJISICT MIPMKUMATh PYJIOHHBIM MaTEpUall K TOBEPXHOCTH KPOBJIU. Y CTPOMCTBO
oOCIy>KMBaeT OAWH pabouyuil TpeTbero paspsaa. MacThka, NpUIUMIas K
MPUKATHIBAIOIIUM 3JIEMEHTaM, CPE3aeTCsl HOKAMH.

[TpousBoautenbHocTh ycTporictBa—400 M2/4; mupuna— 1065 mMm; BbicoTa —
950 mm; macca — 60 xT.

YCTpoicTBO I HAKJIEMBAHUSI PYJIOHHBIX MaTepUaioB OE30rHEBBIM CIIOCOOOM
NpeIHAa3HAYeHO JUIi PAaBHOMEPHOTO HAHECEHHWsS pa3KIKUTENs 1O Bcel
noBepxHocTH. Pabounii opran Mexannsma — mnephopupoBaHHas TPyOKa H IIETKA.



[Ipy ABMXKEHHMH MEXaHU3Ma PaA3KMWKHUTENb U3 0aka BMECTUMOCTHIO 20 1 mof
JaBJICHUEM, CO3JAaBacMbIM LIECTEPEHYATHIM HACOCOM C IPUBOJOM OT XOJOBOMU
TEJEKKH, TIOCTyNaeT B Nep(opUpoOBaHHYIO TPYOKY, paclbuIIETCs H PaBHOMEPHO
pacnpenensercs neTkaMu 110 IOBEPXHOCTH pyOepoua.

Pacxon pazxmxutenss — 45—60 r/m2; npousBoauTENbHOCTh MexaHusma — 20
M2/MuH; Macca — 11 Kr.

B kaudecTBe pazKIKUTENs KICIOMIETO CclIosl pyOeponia MpUMEHSETCs yauT-Cliupur,
OCBETUTENIbHBIA KepocuH wWid TomuBo TC-1. 3anmpaBistoT MexaHU3M IS
HAHECEHMsI pa3KWKUTENS pydHbIM HacocoM PH-2.

CpenctBa Majioi MmexaHu3aluu AJisi 0ETOHHBIX padoT

B xommuiekce paboT o BO3BEEHNUIO MOHOJIUTHBIX 7KeJI€300€TOHHBIX KOHCTPYKIUI
HanOoJjiee TPYJOEMKUMH SIBISIIOTCA ONainyOOuHble, OETOHHBIE M apMaTypHbIE
paboThl, KOTOPBIE MO TPYAOEMKOCTH COCTaBIISAIOT COOTBETCTBEHHO 45—750, 30 u
15—25%. OCHOBHBIM HamNpaBJICHHUEM MEXaHU3AIMU OMadyOO4YHBIX padoT
SBJISIETCS. TPUMEHEHHE IOJIHOCOOPHON OmnanyOKu, YTO IIO3BOJISIET CBECTH JO
MUHAMYMa ONEpAlMM MO MOHTaXy M JEeMOHTaxy onanyOku. OCHOBHBIM
HaIlpaBJICHUEM MEXaHU3AlMU aApMAaTypHbIX padOT SBISETCA LEHTPAIM30BaHHAs
3aroTOBKa apMaTypHBIX JJEMEHTOB Ha NPEANPUITUAX CTPOUUHIYCTPHUM, UYTO
MO3BOJISIET B IOCTPOEYHBIX YCIOBUAX CBECTH 1O MHUHUMyMa OIEpaluu 10
3aroToBKe U 00paboTKe apMaTyphl (Ha TUIOIIAIKE OCYIIECTBIACTCS TOIBKO COOpKa
apmatypsl). [lpu ycTpoWcTBE MOHOJUTHBIX TMOJOB Hauboliee TPYyIOEMKHE
orepaly — pacrpezesieHue, YIUIOTHEHHE U 3arjiakKuBaHue OETOHHON CMECH.
OcmacTka i1 MOHTa)Xa apMaTypbl COJAEPXKUT HAO0Op MPUCTOCOOTICHUN IS
IPOU3BOJCTBA CBApPOYHBIX padoT, (UKCAUUU U BPEMEUUOTO KpeIIeHUs
YCTaHaBJIMBAEMbIX B POEKTHOE MOJIO)KEHHE APMATYPHBIX CETOK U KapKacoB.
CrpyOuuHa npegHazHayeHa JJis BbIpaBHUBAHUS BBITYCKOB apMaTypbl TUAMETPOM
10 36 MM B ciydae MX UCKPHUBJIEHUS MPU TPAHCHOPTUPOBAHWM WJIM YCTAHOBKE
KOJIOHH U MOCJIEIYIOLIErO OCEBOTO COBMEIICHUS CTEPKHEN NIEPE] CBAPKOM.
[Tpucnocobnenue mist huxcauu apMatypHbeix crepkaen (puc. 100) mpumeHstoT
npu (UKCAITUU HECKOJBKHX apMaTypHBIX CTEpkHEeW aumameTpom oT 20 1o 36 Mm
nepe1 UX CBapKOM BHAXJIECTKY (PIIaHTOBBIMU ILIBAMH.

Ono mnpencraBnsieT coOOM pPBHIYAXKHBIA MEXaHU3M C KYyJIayKoM, KOTOpBIH uepes
MOJANPYKUHEHHBIM  yIIOP BO3JIEMCTBYET Ha IITOK. [Ipy JBMXKEHHM 1ITOK
nepeMeIiaeT CTep>KHH Ha OCHOBAHHWH TMPHUCIOCOOICHHS 10 YKIIAJKH WX B ITaKeT.
BripaBHHBAIOTCS CTEp)KHU NPWIKUMHOM IUIACTUHOW, OJWH KOHEL KOTOPOU



[IAPHUPHO 3aKpEIUIeH Ha pblyare, Apyroi — mpu nomoumn T-oOpa3uoro 3amka
MPUKPEIUICH K OCHOBAHUIO MPUCTIOCOOICHUS.

B npucnoco6ieHnn nMeeTcs msaTh ChbeMHBIX BKJIAABIIICH i PUKCALUU CTepKHEN
pasHoro nquamerpa. Macca npucrnoco0iaeHust — 2,8 Kr.

[Tpucnocobnenue s 3akperieHus noaxknaaku (puc. 101) mox ropuzoHTanbHBIE
apMaTypHbIE CTEP>KHU MPHU UX CBAPKE BCTHIK COCTOMT H3 OCHOBAHHUA U JIBYX CKOO C
BUHTaMH, KOTOPBIMU MPUCIIOCOOJICHUE KPEMSIT K apMaTypHOMY CTep>kHI0. Macca
npucnocoosnenus 0,52 Kr.

[Ipucnocobienre At BPEMEHHOTO KpEIJIeHHsl apMaTypHbIX ceTok (puc. 102),
YCTAaHABJIMBAEMbIX B MPOEKTHOE IOJOKEHUE, U KapKacOB COCTOUT M3 3a’KMMHBIX
YCTPOMCTB M TEJNECKOMUYECKOW INTAHTHM C BUHTOBBIM 3)KMMOM. 3aXKMMHOE
YCTPOMCTBO UMEET OIMOPHI U PhIYaru ¢ MOJNPY>KMHEHHBIMU pyKosTkaMu. Kaxmas
13 PYKOSITOK BBITIOJIHEHA B BHUJIE JIBYXILICUETO phlyara.

Yepe3 HampaBidomye ¢ HanpaMyd KaKIOM PYKOSTKH MPOXOASAT CTEPKHU,
HIAPHUPHO-COCIUHEHHBIE C 3KUMHBIMU OTNOpaMu. Mexay HampaBsIONMMU C
nandamMu KaxJa0i pyKOATKH U 32KMMHBIMA OTIOpPAMU YCTaHABJIMBACTCS MPYKUHA,
yepKUBaeMas CTepKHEM U (PUKCUPYIO [asi 3aKUMbI B pab04YeM TOJI0KESHHH.
Teneckonuyeckas MITaHTa COCTOUT U3 JIBYX BCTaBJIEHHBIX OJIHA B APYTyo TpyO. B
HEepaboueM TMOJIOKEHUU PYKOATKH HAXOJATCS B KpallHEM BEPXHEM IMOJIOKEHUH,
3a)KMMHBIE OMOPHI pa3BeieHbl. Macca npucnoco0seHus — 5 Kr.

['omoBoit skoHOMMUYECKUU A(DPEKT OT BHEAPEHHS OJHOTO0 KOMIUJIEKTa OCHACTKHU
coctasisieT 3500 py0. 3aTpaThl Tpyaa CHUKAIOTCS ua 9p yes.-IHel B To/I.
YuudunupoBanHas WHBEHTapHas pa300pHO-TiepecTaBHas omnainyoka «MOHOIHT-
77» (puc. 103) npemHasHayeHa Uil BO3BEJACHHUS MOHOJUTHBIX OCTOHHBIX M
KeIe300€TOHHBIX KOHCTPYKIIMI MTPOMBIIINIEHHOTO, TPAHCIIOPTHOTO, TPAXKIAHCKOTO
U CEJIbCKOTO CTPOMTENBCTBA. B €€ KOMIUIEKTE NMEIOTCS 3JIEMEHTBI, TO3BOJISIOIINE
OCTOHUPOBaTh  KOHCTPYKIIMM  C  TOPU3OHTAIBHBIMHU U HAKJIOHHBIMHU
MOBEPXHOCTSIMH.

CrpoutenbHas (paHepa TONIUHONU 3 MM, M2 MuHepaaoBaTHbBIE TIUTHI TOJIIIUHOMN
50 Mmm. M3 AnmromuHEeBas GoJibra WiH JUCT ToamuHon 0.5 MM, M2.
HarpeBatenpupiii kabens mapku KHMC, M TpyOuareie sreKkTpoHarpeBarenv
TOHs1, M Tennocroiikuii mposoa Mmapku [IMTII-2,5—6, mm2 Kpenexxubie netanu,
kr [lluToBas mrencenbHast BUJIKa, IIT.

[uThl KapKaCHOM KOHCTPYKIMU MOXHO HM3TOTOBJIATH C MainyOOl W3 CTajIbHOTO
JUCTa, JOCOK, (haHephbl U APEeBECHOCTpYKeuHOW miuuThl. IIpenycmoTpena 3ammra
MOBEpPXHOCTEH ManmyObl U3 (paHepbl W JIPEBECHOCTPYXKEYHOW IUIUTHI OyMakKHO-
MOJIMMEPHBIMU TUIEHKaMU. Kapkac BBITONHSAETCS U3 HEPABHOIOJOYHOW YTIIOBOU
ctanm ceuenneMm 63X40x4 mm. [1o mepumeTpy B pebpax kapkaca ¢ marom 100 Mmm



npeaAyCMOTPCHBI OTBCPCTHA, IMMO3BOJIAIOINEC COCAUHATD IMUTHI JIFOOBIX pPasMCpPoOB U
B J'IIO60ﬁ, IIOCJICA0BATCIbHOCTH.
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Puc. 104. YauduuupoBaHHasi KpyI-“uoIMTOBas Onanyoka

[IpemycMOTpeHbl MUTHI ONMaxyOKku ciexyrommx pasmepon: Ho miunHe—900, 1200,
1500 u 1800 mm; mo mmpune 300, 400, 500 m 600 mm. Kpome Toro,
MPEAYCMOTPEHBI IMUTHI BCEX IIUH ¢ MmupuHOM 450 MM 1iid BO3BEACHUS
CTYNEHUYAThIX (YHIAMEHTOB THUMNOBOW cepun 1-4112. B kommekt omamyOku
KpOME IIMTOB BXOJAT: OXBaTKd, (EpMbl, COCAUHUTEIbHBIC JJIEMEHTHI,
TEJIECKOMMYECKHUE U PEIIETYAThIE CTOUKHU, Pa3IBUKHBIE PUTEIIN, TOJKOCHI, XOMYTbI
U CTPYOLIMHBI il 0alOK, XOMYThI JIJISl CTOEK, HABECHBIE TUIOIIAAKU, CTPEMSIHKU U
NoAKOCHl. Bce 37eMeHThl TEeXHOJIOTMYHBI B W3TOTOBJIEHWM U BBINOJHSIOTCA W3
neaeUUUTHBIX MAaTEPUAJIOB.

['peromias onamyOka mpenHa3HayeHa JJig BO3BEJIECHUS Pa3IMYHBIX MOHOJMTHBIX U
KeJIe300€TOHHBIX KOHCTPYKIUNA U COOPY>KEHUH B 3UMHEE BpeMsl IIpU TEMIIEpaType
Hapy>Horo Bozayxa a0 —40°C.

['peromue mThl Ha 0aze YHHU(PUIIMPOBAHHOW pa3z0OpPHO-TIEPECTaB-HOW CTAIBHOU
onanyOku «MoHOJMUT-77» MOTYyT OBITh TaKXKe HCIOJIB30BaHbl [JII OTOrPEBa
MEp3JbIX TPYHTOB, KAMEHHBIX M OETOHHBIX OCHOBAaHUMW, yJaJeHUS Haleleu C
apMarypsl U. T. 1.

Komrmekt rperonieit onanyOku BkIItodaeT 17 TumopasMepoB onaayOO4HbIX IIIUTOB.
Macca muTa onaiayOKu HE MPEBHIIIAET 57 K.

JIBa Tuma rperomiei onayoKd OTJIMYAIOTCS APYT OT Apyra BUJIOM MPUMEHEHHBIX
AJIEKTpOHArpeBaTeei, TeIUIOU30JISIIIUN U IITETCEIbHBIX BUJIOK JJIS MOJKIFOYEHUS
K 2JIEKTPOCETH.

['peromias onaxyOka COCTOMT M3 CTAJIbHBIX OMNATYOOUHBIX IUTOB «MOHOIUT-77,
B KOTOPBIX YCTaHOBJIEHBbI TpyOuarble »3yeKkTpoHarpeBaTenun — TOHBI HiM
HarpeBatenbHble  kabOenun Mapku KHMC. Komwmyraums TOHoB B mmrax



OCYILECTBIISIETCS TEIUIOCTOMKMUMU MPOBOJAMU, U3OJSLUS KOTOPHIX BBIACPKUBAET
temnepatypy a0 150 °C.

OnanyOka uWMeeT YTeIJIUTEeNb, COCTOSIIUA U3  OTPAXAIOIIEro  HKpaHa,
BBINIOJIHEHHOTO U3 alIOMUHUEBOM (oibru win Jnucta ToaumHoi 0,5 MM,
MUHEPAJIOBATHBIX TUIUT TOJIIMHONW 50 MM U 3allIUTHOW (paHEpHI TOJIIMHON 3 MM,
MPUKPEIUIIEMOI MTOCPEACTBOM MPUBAPEHHBIX JIEKTPOCBAPKON K IIUTY HIMUJIEK C
pe3b00ii. /[ moakiIroueHus 31EKTPOHA IpeBaTeield K nekTpoceT Kax bl mur
000OpyZ0BaH MIMUTOBOM IITETICETLHON BUITKOM.

DneKTponuTaHue Tperolieil onaayOKH OCYIIECTBISETCS TOKOM C HampsbKEHHEM
40—120 B. VYnenpbHas wMomrHocTh mutoB 0,4—1,5 kB1/M2, Harpy3ka Ha
AJIeKTpOHarpeBaTenu coctasiser He Oosiee 140 Bt na 1 m mmunbel. Temmnepatypa
HarpeBa nainyost —uo 100°C.

OOorpeB OeroHa B rperoniedl omnagyOKe MOXKET OCYIIECTBIATHCS B PYYHOM,
MOJTyaBTOMaTUYECKOM U aBTOMaTUYECKOM PEKUMax.

VYHudunupoBanHas kpynHouiuToBas omnainyoka (puc. 104) cocrout u3 Habopa
YHU(GUIUPOBAHHBIX IIUTOB CTEH U MEPEKPHITUH, KOTOPbIE COOUPAIOT B KPYITHBIC
MaHEJId Pa3HbIX Pa3MEpPOB B 3aBUCUMOCTM OT THUMA 3/IaHHUSI U TEXHOJOTHH €ro
BO3BEJICHUS, @ TaKXe OT THUIA IOAMOCTEH, YIJIOBBIX BCTaBOK U 3JIEMEHTOB
KperuieHusl. B KpynHOIMTOBOK onamyOKe MOTyT ObITh 3a0€TOHUPOBAHBI 3JaHUS C
OCEBBIMHU PACCTOSHUSAMHU MEXAY CT€HaMH OT 2,7 10 6,4 M ¢ MOAYJIEM U3MEHEHUSA
pasmepoB 30 cm. JlnmuHa umrToB Kojebnercs oT 2,1 nmo 5,7 M, HECKOJBKO
TUIIOPA3MEPOB IIUTOB MO JJIMHE MO3BOJIAIOT COOMpPATh ONaTyOKy CTEH AJIMHON OT
2,7 10 6,3 M.

Tommuaa 6€TOHUPYEMBIX CTEH MOXKET cocTaBysTh 12, 16 u 20 cM, BeICOTa dTa)ka
2,8 u 3; M, TonmuHa nepekpbiTrii oT 10 10 22 cm. Iut BKiroyaeT B cebs nanyoy,
TOPU3OHTAJIBHBIE DJEMEHTHI JKECTKOCTHM W BEPTUKAIbHBIC HECyIIHe (PEepMBbl.
TouHasg ycTaHOBKA IIMTA B MPOEKTHOE IMOJOKEHUE U PUXTOBKA OCYILECTBIISIOTCS
MPH TOMOIIM BUHTOBBIX JIOMKPAaTOB, YCTAHOBJEHHBIX Ha Mojkocax. M3meHeHue
BBICOTHI IIIUTOB OCYIIECTBIISACTCS ITPU TOMOIIM BEPXHUX BCTaBOK. B BepxHel yactu
IIUTOB JIJIs1 yI00CTBA OETOHUPOBAHUS IPUMEHSIOTCS CTICIIMAIBHBIE OTKOCHI.
CrexyionieMeHTHass HecbeMHas omnanyoka (puc. 105) mnpegHazHaueHa IS
BO3BEJICHUS 3/IaHUIl U COOPYKEHUI Pa3IMYHOrO0 HA3HAYEHUSI W3 MOHOJIUTHOIO
xene3o0eToHa. [IpuMeHeHne CTEeKJIOLEeMEHTHON HeCheMHON omnainyOku Haubosee
3¢ (HEeKTUBHO MpU OETOHMPOBAHUHU CIIOKHBIX MO KOH(PUTypallMK COOPY>KEHUM, B
CTECHEHHBIX YCJIOBUSX, KOT/Ia HHBEHTAPHAsI OMaIyOKa HE MOXKET ObITh MPUMEHEHA,
a Taxke I oOJMIIOBKU (pacagoB >KWIIBIX M OOIIECTBEHHBIX 3aHUN U B Ka4eCTBE
OTTATyOKU-THIPOU3OJISAIIHH.

OnanyOka COCTOMT W3 HECHEMHBIX CTEKJIOIEMEHTHBIX OMATyOOUYHBIX IUIUT H
AJIEMEHTOB KpemieHusl. CTeKIOLEMEHT — MaTepHall, COCTOSIIIUN U3 CTEKISTHHOTO



BOJIOKHA B BHJI€ OTHECJIBHBIX HUTEW, NPSJACH, CETOK WM TKAHEW, CKIICEHHBIX
HEMEHTHbIM KjeeM. Ero xapakTepu3yiT BBICOKas MNPOYHOCTb, HEOOJbIIAs
mioTHOCTh (1,65—1,75 T/M3), Xopoinas BOAOHEHIPOHUIIAEMOCTh (TIPH TOJIITHUHE
15—18 MM BeIZepKUBaET naBieHue BosI 10 1,5 MIla).

[1UThl CTEKIIOUEMEHTHON ONMATyOKHM HW3TrOTOBIAIOT TOMMMHOW 10— 18 MM,
mwiomaaso ot 1 10 4 mM2.

CTeKJIONEMEHTHBIE TIUTHTHI OMATYOKHM W3TOTOBISIOT CIIOCOOOM  HAIBIICHHUS,
SIBJITFOIIIIMCST HanOoJiee MPOCTHIM, HE TPEOYIOIMIMM CIIOXKHOTO U Je(UIIUTHOTO
o0opyaoBaHus U 060Je€ IKOHOMUYHBIM TI0 PACXOJly MaTepUasoB.
[Ipon3BOAUTENBHOCTh MHUCTOJIETA-UANIBUIATENS J1a€T BO3MOXHOCTb HM3TOTOBJISATH
80—1J 00 M2 CcTEeKIOIIEMEHTHBIX TUTUT B CMEHY.

Jnst cOopku omanyOKu M3 CTEKJIOIEMEHTHBIX IUIMT MPUMEHSIOT UHBEHTApPHbIC
METAJJTMYECKUE WM JIEPEBSIHHBIE KapKachl, KOTOPhIE CHHUMAIOT IMOcje Habopa
OETOHOM HEOOXOAMMOM MPOUYHOCTU JIJIsl TIOCTEAYIONIEro MpuMeHeHus. Bo3aMoxHO
TaKKe KpEIUICHHE ONaJyOOYHBIX IJIUT HEMOCPEJICTBEHHO K paboueil apmatype
OCTOHHUPYEMBIX KOHCTPYKIUH, CTEKJIONEMEHTHbIE IUIMTHl OCTAlOTCd B TeEe
KOHCTPYKIIUU U B JAJIbHEUIIIEM BBITIOJHAIOT (PYHKIIUU OTACIKHU U THAPOU3OISAIUY.
KoMIuiekT pydHOro MHCTpYMEHTA ISl YCTPOMCTBA TOPU30HTAIBHO-TIPOTSHKEHHBIX
MOHOJIUTHBIX OETOMMBIX MOKPBITUN MNPUMEHSIOT MNPU BBINOJHEHUH PadbOT IO
YCTPOMCTBY OCHOBaHWH (PyHIAAMEHTOB, OETOHHBIX MOJTOTOBOK IOJIOB U JIOPOT, a
TaKK€ BHYTPUKBAPTAIbHBIX MPOE3JI0B U3 MOHOJUTHOTO OETOHA Ha IUIOMIAJKAX
cbiie 100 m2.

Kommnekr Bkimtouaer B ceOs: CckpeOok (pa3paBHUBATENb), BHUOPOPEHKY,
3arjakUBAIONIMKA  pemIeTyaThlii  poJMK  (KaToOK), TJIaJuiIKy, KOTOphle B
COOTBETCTBHM  C  MOCJEJOBATEIbHOCTBI0  TEXHOJOTMYECKUX  IPOLIECCOB
pa3paBHUBAIOT OETOHHYI0 CMECh, YIUIOTHSIOT €€, BTAIUIMBAIOT KPYITHBIN
3aMO0JIHUTEIIb, 3aTJIAKUBAIOT OCTOHHYIO TOBEPXHOCTb.

CkpeOok npeacTaBisieT cOO0M THYThIH JIUCT, B BEpXHEW YAaCTU KOTOPOTO YKPEIUIEH
YEPEHOK C JAEPEBAHHOM PYKOSATKOW. IloBepX rHYTOro nmucra nmpuBapeH CTEPKEHbD,
CIyKalllMi N1 BBIpAaBHUBAHUSA apMaTypbl, MEPEMEIIECHUS MEMIAIoNUX padoTe
KaMHEH U TIp.

Bubpopetika 3M npeacrasiser co0oil Ba mapauieIbHO YCTaHOBJICHHBIX Opyca,
CKPEIUICHHBIX MEXIY CO00¥ 4eThiphbMsi cTpyOnnHamu. LleHTpanbHble CTPYOIIUHBI
JKECTKO  COEJMHEHbl C  IUIOMIQJKOM, Ha  KOTOpOM  OodTamMu  Kpemsr
aneKTpoMexannueckuit BuOparop. K kpaliHMM CcTpyOUMHAM KpemsT KaHaThl C
BUOPO3AIUTHBIMU PYKOSITKAMU, 32 KOTOPbIE€ BUOPOPEUKY BPYUHYIO MEpPEMEIIA0T
M0 TOBEPXHOCTH OeToHHOW cMecu. Ha omHOW ©3 pPyKOSTOK 3aKperieH
MepeKITIoYaTeNb ISl BKIIOYEHUS M BBIKIIOYEHHS BUOpartopa. IlepBwiii mo xomy
JBIDKEHUS BUOPOPEMKH Opyc OKOHYATENhbHO pa3paBHUBAET W B OCHOBHOM



YILUIOTHSIET OETOHHYIO CMECh; BTOPO — OKOHYATEJIbHO YIJIOTHSAET U 3arjakKHBaeT
HOBEPXHOCTh. Bubpopeliky o0cmyK1BaloT ABOE paboOUnX.

PemeruaTelii poiuK mpencTaBisgeT coOOMl JBa CHApEeHHBIX Bajka Ha OJHOM
IOJIBECKE, K KOTOPOW IIAPHUPHO MPUCOEIMHEHA BUJIKA C PYKOATKOM. PykosiTka
nepeBsiHHas. bapabaHpl BAJIKOB — pelIeTyaTbie, U3 CTaJbHOTO JIUCTA.

[magunka mpencraBisieT cOOOM CTaNbHOM JHUCT € UEHTPaIbHBIM pPEOpPOM, K
KOTOpPOMY MpPUBHHYEH MapajuiesorpaMM. K BepXHeMy pblyary napasiesorpamma
HIAPHUPHO TMpUKpEIUieHa TpyOuaTas TelleCKomuuecKkas pykostka. Bo Bpems
3ariaKMBaHUs MOBEPXHOCTH OETOHHOIO MOKPBITHUS paOOyuil ABUTAET IIaIUIKy OT
ceOs; MpU MOMOLIM IIAPHUPHOIO MapajuieorpaMMa IUIOCKOCTh — JIUCTa
CaMOYCTAMaBJIMBAETCS IOJ YIVIOM K OETOHHOW IOBEPXHOCTH, PACKPBITBIM «OT
HEro», a MPU JBUKEHUU Ha CE0sI — PACKPBITBIM «K HEMY».

—
stroy-technics.ru
PHc. 109. I' magunka

1 — pyuka; 2 — mapHUPHBIN NapaiesiorpaMm; 3 — JIUCT

3arnakuBaroiasi MaliuHa MpeaHa3HadeHa ISl 3arjaKuBaHusi OETOHHBIX MOJIOB U
CTSI)KEK.

CoctouT u3 Baja C TpeMs 3arIAKHUBAIOIMIMMU JIOMACTSIMHU, AJICKTPOJABUTATENS,
YEpPBSIYHOIO PEAYKTOpa, KIMHOPEMEHHOM Tiepefayu, Kapkaca U PYKOATH
ynpasienus. Ha kapkace ycTaHOBIIEHbI OOPE3UHEHHBIE POJIHKHU.

CpencTBa Masoi MeXaHU3aIKH JIJIsl OT/IEJIOYHBIX padoT

K ocHOBHBIM BHJlaM HanboJsiee TPYJAOEMKUX OTIAEIOYHBIX PA0OT B MPOMBIIIIIEHHOM
U TPAKJAHCKOM CTPOUTENILCTBE OTHOCSITCS MITYKAaTypHBbIE U MaJIIpHbIe paboThl. B
cTpouTeNbHBIX opranu3anusax CoeTckoro Coro3a sl BHINOJHEHHUS IITYKaTyPHBIX
U MaISIPHBIX PabOT HAXOIAT IIUPOKOE MPUMEHEHHUE IITYKATYypHbIE U MaJIIPHBIC
CTaHIMH, OCHAIICHHBIC 000PYIOBAHUEM JIJISI JOBEICHUS OTACIOYHBIX MAaTEpPUAJIOB
n0 paboyeill KOHCHCTEHIIMH, MOJa4d WX K paboueMy MeCTy M HaHECCHMs Ha
oOpabarpiBaemMyto  TOBepXHOCTh.  llITykaTypHble ©  MalspHbIE  CTAHIINH
YKOMIUJIEKTOBaHbI HAOOPOM PYyYHOTO MHCTPYMEHTA W PYUYHBIX MAIUH I Opuraj
paboumx YUCJICHHOCTBHIO hi (o 20 YEJIOBEK.



[rykarypnas ctanuus CO-114 npenHazHaueHa i preMa TOBAPHOTO PacTBOPa,
noOyXJIeHHs, MPOCEUBAHUSI M. TPAHCIOPTHUPOBAHUS €ro K pabodyeMmy MecTy H
HAaHECEHUS Ha OIITYKaTypUBaE€MbI€ IOBEPXHOCTH.

CraHiusl YKOMIUIEKTOBaHA CHEIMAIbHBIM PaCTBOPOHACOCOM MOPIIHEBOTO THIIA CO
mrykarypHoro arperatra CO-85 u HamopHsiMH pykaBamMu S50 MM ua pabouee
nasnenue 10 4 Mlla, BeimyckaemMbIMH 110 ciequaibHOMY 3aka3zy Kypckum 3aBogomM
PTH.

B meTtanmnmyeckoM Ky30B€, COBMEIIEHHOM C NMPUEMHBIM OYHKEPOM, pa3MEIEHbI
MPUBOJl IIHEKAa, PacTBOPOHACOC, THAPONPHUBOJ, NYyJbT YNPABICHUSA, CHCTEMA
BOJIOCHA0XEHUS, AIEKTPOOOOpYyA0BaHKE, KA( 1JIsI HHCTPYMEHTA, OTHETYIIUTEb,
BEHTWISATOp. B mpreMHOM OyHKepe yCTaHOBJIEH OBOPOTHBINA CTPYT, KOTOPBIN MPHU
NOMOILM KAapeTKH IepeMeniaeTcss BIOJb OYHKEpa, W COOMpaTEeNbHBIA IIHEK C
MPOCEHUBAIOIIUM YCTPOUCTBOM.

Kaperka co crpyrom mnepememaerca B OyHKepe C TOMOIIBIO JABYX
TUAPOLMIIMHAPOB 10 HANPABJSAIOIIMM, BBIHECEHHBIM 3a MNpenensl Ky3oBa. Ctpyr,
NpEAHA3HAYECHHBIN i1 OTCEKaHus TMOpPUUMKA pacTBOpa M NOAA4YM B KaMepy
IepEeMELIMBAaHNUsL, OJTHOBPEMEHHO CIIYKUT 3aJHEM CTEHKOW KaMeEPBHI.

Hanuuue noOBOPOTHOrO CTpyra C KapeTKOM MO3BOJSET NpUHUMATh 10 4 M3
TOBAapHOT0 pacTBopa. B OyHkep cHauana 3arpyxarT 1,5—2 M3 pactBopa. Ctpyr
3aXBaTHIBAET €r0 M MEPEMENIAET BIUIOTHYIO K IIIHEKY, OCBOOOXAasi 3aJHIOI0 YacTh
OyHKepa Mo/ 3arpy3Ky €lle TaKOTO Ke KOJIMYECTBa PacTBOpa.

ToBapHbIi pacTBOpP M3 aBTOPACTBOPOBO3a WM Ky30Ba aBTOMOOMIISI-CaMOCBalla
BBITPY)KAeTCsl B MPUEMHBIA OYHKEp 4epe3 3arpy304HbIN JIOK C OTKPBIBAIOIICICS
CTBOpPKOW. BpIcoTa mnpuemMHOM dYacTH TO3BOJSECT 3arpyarb OyHkep 0e3
yCcTpoucTBa maHayca. llpu momomm  MOBOPOTHOIO  CTpyra  pacTBOp
ONPEAECICHHBIMU  MOPUMSIMHA  TOAACTCSI B  30HY [EpPEMEIIMBaHUA, T/
coOupaTeNnbHbIM IITHEKOM MPOOYKIaeTCs U MOCTYNMAET Ha CUTO MPOCEUBAIOIIETO
ycTtpoicTBa. [Ipn HEOOXOAUMOCTH B 3aMeChl JTOOABISIOT BOAY WJIM HU3BECTKOBOE
MOJIOKO JUIsi JTOBEJIEHHMS pPAacTBOpa [0 KOHCUCTEHIMM 7 CM TI0 KOHYCY
CrpoullHNIa.

[Ipy mnpouexuBaHUU pPacTBOpa MPOUCXOJAUT JIOMOJTHUTEIBHOE TEPETUPAHUE
KOMKOB CTQJIbHBIMM BPALAIOIIMMUCS IIETKAMU W OJIHOBPEMEHHO CaMOOYMCTKa
cuta. [IpoueXeHHbI pacTBOp IMOCTYNMAET B HAKOIUTEIBHYIO KaMepy W Jajee
pacTBOPOHACOCOM MepeKaurBaeTcsi K paboyemMy mecty MTykKaTypoB. CraHuus
o0OecrieynBaeT BO3MOXKHOCTh MPUTOTOBJICHMS, IMOJaYd M HAHECEHUsS Ha
MMOBEPXHOCTH PACTBOPOB PA3IMYHOTO Ha3zHaueHUs (HAOPBI3T, TPYHT, HAKPBIBKA).
Kamaun u npyrue MexaHW4YecKue BKIIIOUCHUS OCTAIOTCS Ha JHE OyHKepa B 30HE
NepeMENINBAaHUs U PEBEPCUBHBIM JIBIDKCHHEM IIIHEKa BBIOPACHIBAIOTCS HAPYKY
4yepe3 CreruaibHbIe JTIOKH B TOPIIEBBIX CTEHKaX OyHKepa.



KHOIKM W KpaHbl 3JEKTPOTMAPABIMYECKOrO YIPABIECHUS BCEMU MEXaHHW3MaMU
COCpPENOTOYEHBI Ha ITyJITE YIPABICHUS CTAHIMH, YTO 3HAYUTEIIBHO YIIPOILAET U
obzerdyaer paboTy onepaTopa U He TpeOyeT AOMOJHUTEIBHOIO OOCITYKUBAIOLIETO
IIEpCOHAJIA.

[lItykaTypHBId NEPEABMKHOM KOMIUIEKT 2M73 mnpenHasHayeH g mpueMa
TOBApHOTO PAcTBOPA, JOCTABISIEMOIO C PACTBOPOOETOHHBIX Y3JIOB, MOOYKICHUS,
IPOLIC)KMBAHKS U HAHECEHUS €r0 Ha OLUTYKaTypHUBAa€MbI€ NOBEPXHOCTH, a TAKXKE
JUIsL XpaHEHUs] U PEMOHTAa KOMIUIEKTa MHCTPYMEHTa MalluH ISl MPOM3BOJCTBA

HITYKaTYpPHBIX pabor.
[Tpumensiercs Ha CTPOUTEIHCTBE O00BEKTOB MIPOMBIIIIEHHOT O,
CEJIbCKOXO3SIICTBEHHOTO, KUJIMIIHOTO, KyJIbTYPHO-OBITOBOTO u

aIMUHUCTPATUBHOrO Ha3HadyeHus npu temrieparypax —20°C ...+40°C. Kommiekc
COJIEP)KUT MEXAHU3MBbI, MPUCIOCOOJIEHUS M HWHCTPYMEHTHI [JISl BBINOJIHEHUS
YIIYUIIEHHOW ITYKaTypKH OpUraiof MTYKaTypoB B KOJIMYECTBE 710 15 uenoBexk.
[lepenBH>KHOM IITYKATYPHBIA KOMIUIEKT MPEACTABIACT COO0ON yCTaHOBJICHHBIN Ha
IaCCH aBTOMOOWJIBHOT'O MpHIIENa KYy30B, B KOTOPOM pa3MEIIEHbl MEXaHU3MBbI,
MPUCTIOCOOJICHUSI U PYYHBIE MHCTPYMEHTHI ISl MPOU3BOJICTBA IITYKATYpPHBIX H
PEMOHTHO-CJIECAPHBIX PA0OT.

[IpuHun paboThl 3aKiro4aeTcss B cleayronieMm. PacTBop, AocTaBisieMblid Ha
OOBEKT AaBTOCAMOCBAJIAMHU, 3arpykaercd B NpPUEMHBbIA OyHKEp W TOAAETCs
KOBILIAMHU, 3aKPEIUICHHBIMU Ha 3JIEBATOPHOM KoJiece 4epe3 MPUEMHBIA JIOTOK Ha
BuOpocuto. ITpy He0OX0IMMOCTH PACcCTBOP MEPEMENIMBACTCS B IPUEMHOM OyHKEpe
OOpaTHBIM BpallleHHEM »3JIEBAaTOPHOTO Kojeca. HeoOxoaumas MOABMKHOCTb
pacTBOpa IOCTUraeTcsl IyTeM J100aBJICHUs BOJBI U3 BOJISIHOTO OaKa.

[IpocessHHBIE Ha BUOpOCHUTE paAcTBOp TMojaercs wu3 OyHKepa BHOpocHUTa
pacTBOpoHacocoM K pabouemy wmecTy mTykarypoB. llomorpeB pactBopa B
pUEMHOM OyHKepe MPOU3BOAUTCS JIEKTPOHATPEBATEISIMHU.

[lepeBon mpueMHoro OyHkepa B pabodee M TPAHCIOPTHOE MOJIOKEHHUE, MOHTAX U
JEMOHTaX BUOPOCHUTA M PACTBOPOHACOCA OCYILIECTBIISIOTCS MPH MOMOILHU JIEOETKH
Y TPY30BOU KOHCOJIH.

Bona B 6ake HarpeBaeTcs 3JIEKTPOHATPEBATEIISIMH.

DnexkTpoo0opyAOBaHKE MPEAHAZHAYCHO I MPUCOSAUHEHUS K Tpexda3HOU CeTH
nepeMeHHoro Toka HamnpspbkenreM 380 B, wactoroit 50 I'm.

[lutanue wened ympaBiIeHUS TMPOUCXOJUT OT CETH [EPEMEHHOr0 TOKa
HanpspkeHneM 220 B. 3aTupounbie MAIIMHBI U 3JEKTPOAPEIh BKIIOYAKOTCS YEpes3
mrTencenbHbl pazbeM Tpl oT mpeoOpazoBaresnsi 4acTOThl HampsbkeHueMm 36 B,
yacrotoit 200 I'm.

[lepenBmxknass  wmrykatypHas cranmus [IHIC®P-2  npenHazHaueHa — aiis
MEXaHHU3allMh TPOU3BOJCTBEHHBIX MPOILECCOB IMPHU MPOBEICHUHM IITYKATypHBIX



paboT B JKWJBIX M TPOU3BOJACTBEHHBIX 374aHUsAX. CTaHLUs yCTaHOBJEHA Ha
MOJKAaTHOM Miaccu. JlJis mpegoTBpalleHusi 3aMep3aHusl pacTBOpa B 3UMHEE BpeMsi
BHYTPH CTaHILIMM YCTAHOBJIEHBI dJIeKTpoHarpeBaren — TOHBL

Mansipaas cranuusa CO-115 npennasHadena s npuema mnoiydaOpukaros,
IPUTOTOBJICHMS, IPOCEUBAHUS, TPAHCIOPTUPOBAHUA W  HAHECEHUs  Ha
0o0pabaThIBaeMyI0 MMOBEPXHOCTh MAJISIPHBIX COCTaBOB; HCIOJIB3YEeTCA Ha 00BEKTax
MPOMBIIIJICHHOTO, TPa)XJaHCKOTO U CEIbCKOTO CTPOHUTENHCTBA, OOECIEUEHHBIX
NEHCTBYIOIIMMU  CHCTEMaMU DJJIEKTPO- M BOJOCHAO)KEHMs, KaHaJIU3aIuH,
MOIbE3IHBIMU MY TSIMHU.

B coctaB craHIMM BXOJAT: IIacCH TMpHUIENa, MPEJHA3HAYEHHOTO I €€
TPaHCIOPTUPOBAHUS; KY30B JUISI YCTAHOBKH TEXHOJOTMYECKOro OO0OpYAOBaHUS;
TPU MAJIPHBIX arperara Juisi IepeMeNInBaHus, MPOCEUBAHUS U MOJAYN MAJISIPHBIX
COCTABOB; KpacKOTEpKa; BUOPOCHUTO; KpacKO-HarHeTaTelIbHbI Oak; JBe
KoMIiipeccopHble yctaHOBKM CO-7A; kieeBapka; JBa JIO3MPOBOYHBIX 0Oauka;
CUCTEMBI BOJIOCHAOKEHHUS, OTOIUICHUS, BEHTWIALHUHU; BJIEKTPOOOOPYIOBAHME;
KOMILJIEKT PYKaBOB U HHCTPYMEHTOB.

ManspHslii arperaT COCTOUT M3 CMECHUTENs, MPOCEUBAIOIIETO YCTPOMCTBA M
OJIHOBHHTOBOT'O Hacoca.

KoMIIOHOBKa MaJIIpHOM CTaHIIMM OOECNEeYMBAET OPTaHU3ALMI0 HECKOJbKHUX
TE€XHOJIOTHYECKHUX JIMHUM: BOJHBIX U BOJHO-KJIEEBBIX KPACOK; TPYHTOBOK, KJI€EBBIX
KpPacoK, KJIEEBbIX M MACIISHBIX IIIMATIEBOK, MACISIHBIX KPAaCOK.
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Puc. 112. Mansipnas CTaHIUA CO-115

1— cmecurens; 2 — mHOep; 3 — npozartop; 4 — BuoOpocuro CO-130; 7 —



BUHTOBOHM HAacoC; B —KpackoHaruerarenbHbii 0ak CO-42; 9 — xneeBapka; 10 —
anexkTpoHarpesatenb DBII-1; 11 — mansipHbIii arperat

[TepenBrxHOM MaspHBIM KOMIUIEKT 2M76 (puc. 113), npenHa3HauyeHHBIA IS
NPUTOTOBJICHUS W3 TMONy(aOpUKaToB M HaHECeHUs Ha oOpabaTbiBaeMble
MOBEPXHOCTH IMATICBOK, PA3IMYHBIX OKPACOYHBIX COCTAaBOB, NMPHUMEHSETCS Ha
00BEKTAX CEIHCKOXO3SICTBEHHOIO CTPOUTEIHCTBA.

stroy-technics. r
Puc. 113. [lepenBrxHOM MaJIIPHBIN KOMILJIEKC 2M76

1 — xy30B cTaniuy; 2 — mkad ast oaexasl; 3 — ycraHoBka CO-21A; 4 — croun;
5 — xommpeccop CO-7A; 6 — nebenka; 7 — Oak st BoAbl, 8§ — mkad s
XpaHEHUsI PYYHOrO0 MHCTpyMEHTa; 9— BogocHaOxeHue; 10 — kieeBapka; 11 —
MBUIOBapKa; 12 — nByXBajbHBIN cMmecutenb; 13 — kpackotepka CO-1,16; 14 —
BubOpocutro CO-3A; 15 — anexrpoobopynoBanue; 16 — cmecurens CO-118: 17
— JIBIIILIO

[lepenBuxkHOM MasSpHBIM KOMIUIEKC MPEACTABISET COOOM YCTAaHOBJICHHBIA Ha
maccu aproMooOmibHOro mnpunena ['Kb-817 ky30B, B KOTOPOM pa3MelIeHbI
MEXaHU3MbI, TPUCIOCOOJICHUSI, HWHBEHTapb W pYYHBIE HWHCTPYMEHTHI JIJIsi
MPOU3BOJICTBA MAJISIPHBIX U PEMOHTHO-CIIECAPHBIX padoT.

Mansipasie monydabpukatsl (TPYHTOBKH, KIJIEEBBIE COCTaBbl M IITATICBKH),
MPUTOTOBIISIEMBIE  LEHTPAIM30BAaHHO, 3arpykalTcsi B  TEXHOJIOTMYECKOE
o0opynoBaHue (CMECUTENH, KpacKOoTepKa, BHOPOCUTO, MBIJIOBAapKa, KJEeBapKa),
i€ TOBOJAATCS /10 pabo4eil KOHCUCTECHIIHH.

[loaroTroBiieHHBIC  JKUJIKWE  INMATIEBKHA, TPYHTOBOUHBIE U  OKPACOUYHBIC
BOJTHOKJICEBBIE W MACJISIHBIE COCTaBbl IOJAKOTCS PACTBOPOHACOCOM  WJIU
KOMIIPECCOPOM 10 HAIMOPHBIM pyKaBaM K pabOuMM MecTaM JIJIsi HAaHECEHUs MPU
MOMOIIIM  KpacKopacubUIuTeNe, (OPCYHOK  WIM  IMHEBMOBAJIU-KOB  Ha
oOpabaTbiBaeMble TTOBEPXHOCTH.

[Tomaua 3aTapeHHBIX MOTY(PaOPUKATOB B KOMIUIEKC, a TAKKE MOHTaX U JICMOHTaX
BBIHOCHOTO 000py/I0BaHUs (PacTBOPOHACOC, KOMITPECCOP, CMECHUTEINb, YCTAHOBKA
CO-21A) ocyiiecTBasieTCs MPpU MOMOIITU JIEKTPOJICOSIKH.



[Ipu OTCYTCTBMHM HA CTPOUTEITHHOM OOBEKTE BOJOIMPOBOIHON CETH BOJAA MOAACTCS
B 0ak IeHTpoOEKHBIM camoBcachiBatomuM HacocoMm 1CIIB-1.5. HarpeB Bojnbl B
0ake OCYIIECTBIISCTCS DJICKTPOHATPEBATEISIMU.

JIns co3nanus HOpMaJIbHBIX CAHUTAPHO-TUTMEHUYECKUX YCIOBUM HOPMOKOMILICKT
uMeeT 000TrpeB Ky30Ba U MPUHYAUTEIBHYIO BEHTUIISIITHUIO.

[lepensmxnas ManspHass ctaHuus KoHcTpykumu [HTHWUMOMTII npennaznaueHa
JUIS. TIPUTOTOBJICHUSI MAJSIPHBIX COCTaBOB (TPYHTOBOK, KJIEEBBIX W MAaCJSTHBIX
MITATJICBOK, KJIEEBBIX M MACIISTHBIX KPACOK, H3BECTKOBBIX MOOEIIOK, BOJOMACIISTHBIX
AMYJIBCUM, KIJIEEBBIX PACTBOPOB); IOJAYM MAJSPHBIX COCTaBOB K MECTY
MPOM3BOJICTBA PaldOT; HAHECEHHUS MAJISIPHBIX COCTAaBOB Ha oOpabaThIBacMbIe
MOBEpXHOCTU. CTaHLMS MO3BOJSET MEXaHU3UPOBATh IMPOU3BOJICTBO MAISIPHBIX
paboT. OOCTY»KMBAIOT CTAHIIUIO JIBa ONeparopa.

stroy-technics.ru

Puc. 114. Mastsipnas CTaHLUsA
1 — nozarop; 2 — 3aeKTpooOOpyAOBaHKME, 3 — OTHETYIIUTENb, 4 — Hacoc-
CMECHTEIIb, 5 — 0ak; 6 — Benpo; 7 — IJICKTPOBOJOHA-TPEBATEIbHAS KOJOHKA; 8
— monka; 9 — tpybompoBon BopompoBona; 10 — pakoBuna; 11, 14 —
KpOHIUTENHBI; 12 — mHeBMouar-uerarenb;, 13 — JjomacTHOW cMecuTelb; 15—

KpackoTepka; 16 — pama KpacKOTEpKH



Manspnas cranius pa3meniesa B crangaptaom ¢pyprone KYHI'-ITYM (monens P-
63002), yctaHOBJIEGHHOM Ha aBTOMOOMIbHOM Tiputiernie 21TH-4 (moxens 810A). Jlns
BO3MOXXHOCTH  MCIOJB30BaHUS B  3UMHEE BpeMs CTaHIMsS  OCHaIleHa
ANEKTPOKAIOPU(PEPHBIM  OTOIUICHMEM W BEHTWISAIUEH; BCE Orpakiaronue
MOBEPXHOCTH (yproHa YTEIUICHBI.

Crannmst  oOopynoBaHa  BHYTPEHHHM  BOJIOIPOBOJIOM H  BOJAOCOPOCOM.
[ToncoennHeHrE CTAHIIMU K CUCTEMaM Hapy»HOT'O BOJIONIPOBO/A M KaHAIM3ALUH, K
AIIEKTPOCETH HA CTPOUTENBHOM IUIOHIAJIKE, a TaKXE YCTPOMCTBO 3a3eMIICHUS
BBITTOIHSIOTC 3a 1,5—2 4.

[lepenBuxHast cTaHIUs JJIs1 O0OMHBIX paboT (puc. 115) mpemnasHadyeHa s
XpaHeHus: 000pYJOBaHUS JI HOPMOKOMIUIEKTA, MHBEHTaps W MPHUCIIOCOOJICHUH,
TPAHCIIOPTUPOBAHUS HA CTPOUTEIbHbIE OOBEKTHl MaTepUaioB sl MPOU3BOJCTBA
00O0IHBIX PaloOT.

OcHoBHBIE YacTh: (yproH, ycraHoBIeHHbIM Ha npuien maccu 'Kb-817, mkadsl
JUISL OACXKIIbI, CTEUIaX IJii HOPMOKOMIUIEKTa, YCTAHOBKA I PE3KH 00O0EB,
AJIEKTPOKIIEeBapKa, CTOJ I packpos 000€B, OOBEMHBIE  DIIEMEHTHI,
yCTaHOBJICHHbBIE B (DyproHe.
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OJIEKTPOH.  TEKCTOBble  JaHHble. —  benropoa:  benropoiackuii  rocyaapCTBEHHBIN
TexHojornueckuii yauepcuteT um. B.I'. Illyxosa, ObC ACB, 2015. — 311 ¢. — 2227-8397. —
Pexxum moctyma: http://www.iprbookshop.ru/70258.html

3. PeoxeBckas, M.II. Opranuzanusi CTpOUTEIBHOTO MpOM3BOACTBA : yueOHuk / ML.IL
PeikeBckas. - Munck : PUIIO, 2016. - 308 c. : cxem., Tabn. - bubmmorp.: c. 246-250. - ISBN
978-985-503-611-2 ; To xKe [DneKTpOoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=463668 ObC (22.09.2017).

2. JlonoJIHUTEIbHAS JIUTepaTypa:

1. Bonkosa JI.B. Opranu3zamusi IpoeKTHBIX pabOT B CTPOUTENIBCTBE, yIPABICHUE UMU U
UX TUTAHUPOBaHHE [DIIEKTPOHHBIN pecypc| : yueOHoe mocobue / JI.B. Bonkosa, C.B. Bonkos,
B.H. IlIBemoB. — DnektpoH. TekcrtoBeie maaHHble. — CII6. : Cankt-IlerepOyprekuit
rOCYJapCTBEHHBIN apXHUTEKTYypHO-CTpouTeNbHbI yHuBepcutetT, DbC ACB, 2014. — 119 ¢. —
978-5-9227-0491-5. — Pexwum nocryna: http://www.iprbookshop.ru/30009.html

2. CTpoOUWTENbCTBO, PEKOHCTPYKIUS, KalUTAIBHBI PEMOHT OOBEKTOB KAMUTAIBHOTO
cTpouTenbcTBa. MHkeHepHoe o0OpyaoOBaHWE 30aHUM M COOPYKEHUH M BHEIIHUE CETH.
['a3ocHabxenne [DNeKTpOHHBIA pecypc]: COOPHHK HOPMATHBHBIX AaKTOB M JIOKYMEHTOB/ —
DOneKTpoH. TeKkcToBble naHHbie.— CaparoB: Al [lu Op Menua, 2015.— 482 c.— Pexum
nocryna: http://www.iprbookshop.ru/30244.— DBC «IPRbooksy, mo mapoto

3. UnTepHeT-pecypcebl:

e http://www.businesslearning.ru/- snekrporHas OMOIMOTEKA HAYYHBIX CTATCH

o «Bukunenusi»- 35ekTpoHHast OUOIMOTEKA CTaTeH
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