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[Tpodeccnonanbupiit Moaysas [IM 01. YyacTtue B mpoeKTHpOBaHUM 3TaHHUN U
coopykennii MJIK 01.02.ITpoekT mnpousBojmcTBa pabOT  SIBISETCS YaCThIO
OCHOBHOHM mpodeccuoHalbHOW TmporpaMmbel  mo  crnenuaidbHocTH  08.02.01
«CTpOUTENBCTBO U 3KCIUTYaTalllU 31aHUNA U COOPYKEHHI.

Oco0eHHOCThIO O0YyUEHHUS SBJISIETCS. HEpa3phIBHAS CBSI3b TEOPUH U MPAKTUKU
10 IPUBUTHUIO CTyJeHTaM HaBbIKOB B padote ¢ [IOC u IIIIP , a Takke B u3yueHuu
CTPOUTENIbHBIX MAIIIUH U MEXAHU3MOB.

Ocoboe 3HaueHWe ISl YCBOCHUS COJCPKAHUS MOJIYJs M TMPUBUTHUS
MPAKTUYECKUX HABBIKOB UMEET MpaBUJIbHASI U YETKasl OpraHu3alus MpoBEJCHUS U
BBITIOJTHEHUS CTYJCHTaMU MPAKTUYECKUX pPaboT (M3MEPUTEIIbHBIX, PACUETHBIX,
rpaduyeckux) ¢ TpedyeMoil TOUHOCTBIO TIOJI KOHTPOJIEM IPETIOAaBaTeIsl.

Ilepenq HavasoM BBINOJHEHHUS KaXIOoW pabOThl CTYAEHTBI JIOJKHBI
O3HAKOMHUTBCSI C €€ OCHOBHBIMHU IOJIO)KEHUSIMH, MOJATOTOBKON 00pa3loB K
UCIIBITAHUIO, TIOPSIKOM BBITIOJIHEHUS paboThl. [locie BBIMOTHEHUS MPAKTUYECKON
paboThl HEOOXOIMMO IPOU3BECTU 0OPAOOTKY pPE3yIbTAaTOB UCIBITAHUI U CIEIATh
HEOOXOMMBbIE BBIBOJIBI.

Pe3ynbpraTel vcnbiTaHuld, WX 00paOOTKAa W BBIBOABI 3aHOCATCS B >KypHall
MPAKTUYECKUX PAOOT, KOTOPBIM BEAETCS KAXKIBIM CTYJIEHTOM CaMOCTOSTENBHO.

[To kaxxmol mpakTUYecKoW paboTe MpeaycMaTpPUBACTCS WHAUBHUIYaTbHBIN
OTYET Iepe.l MPENOAABATEISIMH.

Llenv uzyuenus.

[Iporpamma npeaycMaTpuBaeT U3y4YEHHUE BAXKHEUIIINX PA3LAECIOB U
TeM, HEOOXOUMBIX B MOJATOTOBKE TEXHUKOB — CTPOUTEINICH 110 JAHHOW CHEeIUaIN3aIluu
M OTPAXKAIOIMIMX COBPEMEHHBIC TEHJCHIIMM B CTPOUTENIBCTBE TPAXKIAHCKUX U

ITPOMBILJICHHBIX 3JaHUA U COOPYKECHUM.

B cootBerctBUM ¢ PT'OC CIIO cTYyIeHTHI HOJIKHBI:

ymemb:

- YUTATh CTPOUTEIBHBIE U PAOOUNE YEPTEHKU;



- YUTATh U IPUMEHSATH TUIIOBBIE Y3JIbI IPU pa3pabOTKe pabouHX YepTEKEH;

- BBIMOJHATH YEpPTEKH IUIAaHOB, (acagoB, pas3pe3oB, CXEM C TMOMOIIbBIO
MH(POPMAILIMOHHBIX TEXHOJIOTH;

- YUTaTh TEHEpaJbHbIE IUIAHBI YYaCTKOB, OTBOAMMBIX JJIsi CTPOUTEIbHBIX
00BEKTOB;

- BBIIIOJIHATh TOPU30HTAIBHYIO IPUBS3KY OT CYILECTBYIOIINX OOBEKTOB;

- BBIMIOJHATH TPAHCTIOPTHYIO MHPPACTPYKTYpPY U OJIAaroycTpoicTBO MPUIIETAIONICH
TEPPUTOPUY;

- BBITIOJIHSATH 110 T€HEPaIbHOMY IUIaHY Pa30MBOYHBIN YepTeX /IJIs BBIHOCA 3/IaHUS B
HaTypy,

- MPUMEHATh HMH(OPMALMOHHBIE CHCTEMBI ISl NMPOECKTHUPOBAHUS TE€HEPATbHBIX
IJIaHOB;

- HUCHOJb30BaTh MH(GOPMALMOHHBIE TEXHOJOTMM TpU  NPOECKTUPOBAHUU
CTPOUTEIBHBIX KOHCTPYKIIUH;

- YUTATh CTPOUTEIbHBIE YEPTEKHU U CXEMbI MHKEHEPHBIX CE€TEH U 000pyAOBaHUS;

- IOA0MPaTh KOMILJIEKThl CTPOUTEIBHBIX MAallMH U CPEACTB MaJIOll MEXaHWU3allH
JIJ1s1 BBITIOJTHEHUS padoT;

- pa3zpabaTbIBaTh JOKYMEHTHI, BXOJSIIUE B MPOEKT MPOU3BOACTBA paldoT;

- 0pOpMIIATh YEPTEXKH TEXHOJOTMYECKOIO MPOEKTUPOBAHUSA C NPUMEHEHUEM
MH(OPMAIMOHHBIX

TEXHOJIOTHH;

- UCTIOJIb30BATh B OPTaHU3aLMU TPOU3BOACTBA padOT MEPEJOBOM OTEUECTBEHHBIN U

3apyOeKHBIN OIBIT;

3HAMb.
- COBPEMEHHBIC KOHCTPYKTHUBHBIC PEIICHUA MOA3€MHOM W HAA3€MHOM YacTu
37 aHUM;

- IPUHIUIT HA3HAYCHU A FJ'IY6I/IHBI 3AJI0KCHUA (byH,Z[aMCHTa;



- KOHCTPYKTHUBHBIE pelIeHHs PyHIaMEHTOB;

- KOHCTPYKTHUBHBIE PELICHHsSI SHEProcOeperariux orpaxaaonux KOHCTPYKIINM;

- 0COOCHHOCTH BBITIOJIHEHHUS CTPOUTENLHBIX YEPTEIKEH;

- rpadudeckre 0003HAYCHHSI MATEPUAJIOB M 3JIEMEHTOB KOHCTPYKITHH;

- TpeOOBaHMS HOPMATUBHO-TEXHUYECKOM JIOKYMEHTalluM Ha odopmieHue
CTPOUTEIIBHBIX YEPTEKE;

- TMpaBWIa NPHUBSA3KK OCHOBHBIX KOHCTPYKTHBHBIX 3JJIEMEHTOB 3JaHUA K
KOOPANHALMOHHBIM OCSIM;

- IOPSAJIOK BBIMIOJIHEHUS YePTEXKel MIaHoB, (hacagoB, pa3pe3oB, CXEM;

- 1podeccCHOHaNbHBIE CHUCTEMBl aBTOMATHU3UPOBAHHOIO MPOEKTHPOBAaHUA pPadOT
JUISL BBIIIOJTHEHUST aDXUTEKTYPHO- CTPOUTEIIBHBIX YEPTEKEN;

- crtocoObl BBIHOCA OCEH 3[JaHUI B HATYypy OT CYUIECTBYIOUIUX 3aHUM U OMOPHBIX
re0JIe3NYECKUX IyHKTOB;

- OPUEHTALMIO 3/JaHUI HA MECTHOCTH;

- YCIIOBHBIE 0003HAUYEHHUS HAa FEHEPATIbHBIX IJIaHaX;

- TEXHUKO-D)KOHOMHYECKHUE NTOKA3aTeNIM T€HEPAIIbHBIX IJIAHOB;

- HOPMATHUBHO-TEXHUYECKYIO JIOKYMEHTALUIO Ha MPOEKTHUPOBAHUE CTPOUTEIBHBIX
KOHCTPYKLIMM U3 Pa3JIMYHbIX MATEPUATIOB U OCHOBAHHU;

- IPABUJIA IOCTPOEHUS PACUETHBIX CXEM;

- METOJUKY OIPEJEICHNS] BHYTPEHHUX YCUIIMN OT pACUETHBIX HArpy30Kk;

- OCHOBHBIE  METOABl  OpraHM3alMd  CTPOUTEIBHOTO  IPOM3BOJACTBA
(mocnenoBaTeNbHbIN, NapaiebHbIN, TOTOYHBIN);

- OCHOBHBIE TEXHHUKO-I3KOHOMUYECKUE XapaKTEPUCTUKU CTPOUTEIBHBIX MAIIUH U
MEXaHU3MOB;

- METOJUKY BapUAHTHOTO MPOEKTUPOBAHUS;

- CETEBOE U KAJIEHJAPHOE MIJIaHUPOBAHHUE;

- OCHOBHBIE ITOHATHS MPOEKTA OPraHU3ALNHA CTPOUTENILCTBA,

- IPUHLHUIIBI 1 METOJUKY pa3pabOTKH MPOEKTa MPOU3BOACTBA padoT;

- npodeccruoHanbHble WH(GOPMAIMOHHBIE CHUCTEMbI JJIsSi BBIIOJHEHUS MPOEKTa

MIPOU3BOICTBA PadOT.



umenio npakmuttecmtd onovim.

- pa3paboTku ¥ 0(hopMIICHUS OTIECTBHBIX YaCTEH MPOEKTa MPOU3BOACTBA PAOOT

IIpakTnuyeckas padora Ne 1
Tema: Opranuzanusi CTPOUTEIBHOIO MPOU3BOJACTBA MOTOYHBIM METOA0M
(MOTOYHO-pacY/IeHEHHbIM, OTOYHO-KOMILJIIEKCHBIM).
Ieab padoThl: HAYyYUTHb CTYJICHTOB OMNPEACIATh OPTraHU3alUI0 CTPOUTEIHLHOTO
MPOU3BOJICTBA  MOTOYHBIM  METOJIOM  (ITIOTOYHO-PACUJICHEHHBIM, IOTOYHO-
KOMIUICKCHBIM).
Xoxa padoTbl

OcHoBbl Teopun MoToka. CTPOUTEIHCTBO JTIOOO0TO 3[aHUSI HIIA COOPYKECHHUS
MOJKET OCYIIECTBISATHCS MOCIEI0BATENIBHBIM WU MOTOYHBIM criocobamu. Ha puc.
1, a noka3zaH rpaguk Npou3BOCTBa pabOT MOCIEI0BATEIBHBIM METOJOM, KOTOPHBI
XapakTepu3yeTrcss TeM, 4YTO Bce pabOTbl Ha OOBEKTE  BBIMOJHSIOTCA
NOCJIEIOBATENBHO padoTarommmMu Opuragamu. [IpuHumas ycioBHO AJIMTEIBHOCTb
npou3BOACTBa Bcex paboT 40 paGouux nHEH, TPYIOEMKOCTh KaKJOro Ipolecca
400 uen.mHel, momy4aeM, 4To Kaxaas Opuraga OyneT 3aHsiTa mpu paboTe B OAHY
cMeHy Ha oObekTe 10 qHel, a B kaxaou Opuranae MopKHO ObITh 1o 40 pabouunx.

[Ipy moOTOYHOM MeTOAE TPOM3BOACTBA pPabOT CTposimeecs 3AaHue
paszensieTcss Ha HECKOJIbKO ydacTKoB-3axBaTok. Ha puc. 1,6 mokazan rpaduxk
IPOM3BOJCTBA padOT MOTOYHBIM METOJIOM C Pa30MBKOM 371aHUS Ha JBE 3aXBaTKu. B
TOM Ciy4ae TmepBas Opuraga, OKOHYMB IOPYYCHHYIO €l paboTy Ha mepBOi
3axBaTKe, NEPEXOJIUT Ha BTOPYIO 3aXBaTKy, I'Jl€ BBIIOJHSET Ty ke padbory. B 310
BpeMsi Ha IMEepBOM 3axBaTKe TOSIBISIETCA BTOpas Opuraza U BBIIOJIHSET
nocieaywiyw padory. Ilepas Opurama, okoHUMB pabOTy Ha BTOPOM 3axBaTke,
NEPEXOIUT Ha CTPOUTEIHCTBO APYroro 00beKTa, a BTOpast Opurajga — ¢ nepBoil Ha
BTOPYIO 3aXBaTKy. Ha mepByro 3aXBaTKy B 3TO BpeMs BCTyIaeT TPEThsl Opuraaa u
T. 1. IO TMIOJJHOTO OKOHYAaHUS BCEeX pabOT HA OOBEKTE.

[IpuHMMas Te *Ke yCIOBUs, YTO U B IEPBOM IIPUMEPE, MOJTYyIaAEM, YTO BpEMS



paboThI Kaxa0u Opuraapl Ha o0OBeKTe 16 qHEH, a KOJTUYECTBO PadOUMX B KaXKIOU

Opuraje 25 4enoBex.
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Puc. 1. I'paduku mpowmsBoacTBa pabOT: a — TMOCIEIOBATCIbHBIN, O U B —

MOTOYHBIE; Ha rpadukax 06 u B mudpaMu 0003HAUCHBI HOMEPA 3aXBATOK

Ha puc. 1,0 3ganme pa3duto Ha mnsaTh 3axBaTok. B 3TOoM ciyuae
MPOJIOJKUTEILHOCTh PAa0OTHI Kax Ao Opuraabl Ha OOBEKTE COCTABUT 25 1aHEH, a

KOJIMYECTBO pabouux B Kaxaou Opurage — 16 denoBexk.

CpaBHHBasi pacCCMOTPEHHBIE BBIIIE CIOCOOBI MPOU3BOJCTBA PabOT, MOKHO
YCTaHOBUTH, YTO TMPU MOTOYHOM METOJIE TMPOJOIKUTEIBHOCTh PaOO0THI Ka)maou
Opurajibl Ha 00bEKTE YBEJIMUUBACTCS, @ YUCICHHOCTh Pa0OUNUX YMEHbBIIAETCs. ITO
MPOUCXOUT B PE3YJIHTATE COBMEIICHUS BO BPEMEHH BBITIOJIHEHUS OTIEIHHBIX
BUJIOB paboT Ha 0O0BekTe. Uem OoJiblliee KOJUYECTBO BUIOB pabOT COBMEIIAETCS
BO BPEMEHHU, TEM 3HAYUTEIIPHEE YMEHBINAETCS YHCICHHOCTh PabodynX B KaKIOH

Opurajae, HO YBEIMYMBAETCA NPOAOKUTEIBHOCTh HMX paboThl Ha OOBEKTE.



[Tockonpky Kaxkgasi Opuraga BBINONHSET NMPU 3TOM OJHY M Ty Xe paboTy,
IIPOU3BOIUTEIIBHOCTD TPYZA MOBBIIIAETCS.

Bo wu3bexxaHue nOpoCTOEB MpPU MOTOYHOM METOJAE IPOU3BOJCTBA
IPOAODKUTEILHOCTh pabOThl OTAENBHBIX OpHUrajg Ha 3axBaTKax, a TaKKe
IPOMEXYTKH BPEMEHH, Yepe3 KOTOPbIE OTIENbHbIE OpUrajbl BCTYNAIOT B paldoTy,
JIOJIKHBI OBITh YBA3aHbI MEXK1Yy COOOM.

Ha puc. 2, a mpuBeneH camblii MPOCTOM Ciydail MOTOYHOTO METOJa
IPOU3BOJCTBA, P KOTOPOM OTAEJIbHbIE OpUTajibl, BBHIIOIHSIOLINE ONPEIEICHHBIN
BUJI pabOT, BKIIFOYAIOTCS B IOTOK PABHOMEPHO, YEPE3 OMPEACICHHBINA TPOMEKYTOK
BPEMEHH, HA3bIBAEMBIM IIArOM IIOTOKA TI'MI, U TAKXE PABHOMEPHO 3aKaHYMBAIOT
paboty Ha oObekTe. Bpems, B TeueHune KOTOporo Kaxiass Opuraga paboTaeT Ha
3aXBaTKe, HA3bIBAETCSI pUTMOM paboThl 1 0003Havaercs tp. B naHHOM citydae putM
paboThl Bcex Opuraj Ha 3axBaTKax SIBISIETCS OAMHAKOBBIM M PABHAETCS IAry
IIOTOKA.

B 3aBuCcHMOCTH OT XapakTepa CTpOSIIErocs 34aHus U BBIIOJHAEMON pabOThI
BCce OpHUrajpl, y4acTBYIOIME B MOTOKE, MOI'YT MMETh OJIMHAKOBBIC WJIM KpaTHbIE
JIpYT JIpyry pUTMbI paboT JMOO0 HEOJMHAKOBBIE W HeKpaTHble. [I0TOK ¢ paBHBIM
WIM KPaTHBIM PUTMOM pabOThl OTIENBHBIX OpUTajJ Ha3bIBae€TCS PUTMHUHBIM, a C
HEOJMHAKOBBIM U HEKPATHBIM — HEPUTMUYHBIM.

[Io xapakrTepy roTtoBOW MNpPOAYKLUWH, KOTOpass MOJY4aeTCs B PE3yJbTATE

MPOBEICHHON TOTOYHBIM METOJIOM Pa0OThI, pa3INYaOT MOTOKHU:

1) cneumanu3upoBaHHbBIE, NPOAYKLUHEH KOTOPBIX SIBIIIIOTCS; 3aKOHYEHHBIE
OTJIeJbHBIE BUABI PabOT, KOHCTPYKTUBHBIE 3JIEMEHTHI 3JaHUN WIH COOPYKEHUH,
IIOTOKA MO MOHTaXy KapKaca NPOMBINUIEHHBIX M KWIBIX 3JaHUW, MOTOKH II0

OTJIEJIOYHBIM pabOTaM U T.I1.;

2) O6’I)€KTHBI€, COCTOAINME HN3 HCCKOJBbKHUX CIICHHAIM3MPOBAHHBIX IIOTOKOB,
KOHECYHOU HpOJIYKLlﬂeﬁ KOTOPLIX ABJAIOTCA: 3aKOHUYCHHBIC CTPOUTCILCTBOM

3JIaHKe, COOPYIKEHHE, CETH HApy>KHOTO TPyOOIPOBO/IA U T: II.;



3) KOMILJIEKCHBIE, COCTOSIIUE W3 TPYNNbl OOBEKTHBIX MOTOKOB, MPOIYKIHEH
KOTOPBIX SABJISIIOTCS KOMIUIEKCHl PAa3IMYHBIX 3JaHUA W COOPYKEHHMM (HKUIOU

KBapTaJl, IPOMBIIIEHHOE NPEANPUATHE U T.I1.).

Ornpenenenue NpoAoKUTEIbHOCTH paboT. Kak BujmHO U3 puc. 4, a, obras
MPOJIOJDKATEILHOCTh  BBITIOTHEHHUS Pa0OT TMOTOYHBIM METOJOM MOXET OBITh
pa3buTa Ha ABa MepHoJia: MEPBbIM IMEpUOJ OT Hadaya paboT 10 MOJHOIO MX
OKOHYAHWS Ha TIEPBOM 3axBaTKe, paBHBIM ntm, rae tm — KOJUYECTBO
MOCJICIOBATEIPHO paboTarommx Opuraa Ha 3axBaTKe, BTOpOW mepwoyn t2
MPOJIOJIKAETCS OT OKOHYAHHUS pabOT Ha MEPBOM 3aXBaTKE JI0 MOJHOTO OKOHYAHUS

pa60T Ha BCCX 3aXBaTKaX M PAaBCH:
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Puc. 2. IIpon3BoicTBO pabOT MOTOYHBIM METOJIOM C TTOCTOSTHHBIM PUTMOM

a — rpaduk paboTbel Opuran; 6 — cBOAHBIN Ipaduk ABMKEHHS pabounx (LHU@pbI

Ha rpaukax 03HayaroT HOMepa 3aXBaToK)



N3 dhopmynbl BUIHO, YTO MPOIOJDKATEILHOCTh MPOW3BOJACTBA PadOT TpH
MOTOYHOM METOJIe 3aBUCUT OT IIIara MOTOKa, JUIMTEILHOCTH PabOThl BceX Opuran
Ha OJHOM 3aXBaTKe M- OOLIEr0 KOJMYECTBA 3aXBaTOK Ha 00bekTe. CieaoBaTelbHoO,
9TOOBI BBIMOJTHUTH PAa0OTHl B 3aJaHHBIN CPOK, HY)KHO MPABHJIBHO T0OI00paTh
BEJIMYMHBI UJTH, KaK UX MPUHITO Ha3bIBaTh, TApaMETPhI MTOTOKA.

Ha puc. 2, 6 nmoka3zan cBOJHBIN TpaguK IBMKEHHUS pabOYUX, U3 KOTOPOIO
BUJIHO, YTO B TE€UEHHWE BPEMEHH ab, KOT/Ja MPOUCXOIUT pa3BEPTHIBAHHE DPAOOT,
KOJIMYECTBO pabOUYUX YBEITMYHUBACTCS, B TIEpHUOJ be KOJIMYECTBO pabounX OCTaeTCs
MOCTOSIHHBIM, a 3aTeM II0CJI€ OKOHYAaHWUS BCEX pabdOT Ha IEepBOM 3axBaTKe
MPOUCXOANUT (B TEUEHHWE BPEMEHHM €H) IMOCTENEHHOE YMEHBIICHUE KOJUYECTBA

paboyux.
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Puc.3. I'padux nmpousBoacTBa pabOT MOTOYHBIM METOJIOM C KPaTHBIM PUTMOM JBa

N 4CTBIPC AHA

PaccMoTpenHbIii rpaduk mpou3BoACTBa pabOT C PaBHBIMU LIarOM U PUTMOM
paboTbl Opuraj Ha 3axBaTKe SBJIAETCS HaumOoJjiee MPOCTbIM M YIAOOHBIM JUIs
OpraHu3alMy NPou3BOACTBA paboT. [IpakTHuecku ke B psijie CilydyaeB MPUXOIUTCS
BBITIOJIHATH Pa0OTHI C 00JIee CIIOKHON OpraHu3aIfei moTokKa.

[Ipenmonoxum, 94To B pe3ybTaTe MPOU3BEIACHHBIX PACUETOB PUTM PaOOTHI
BCceX Opuraj Ha 3axBaTKax MOJyYWJICS PaBHBIM JIBYM IHSIM M TOJBKO y OJTHOMU
Opuraasl — ueTblpeM AHSAM. B 3ToM ciiydae paboTa MoKeT ObITh OpraHu30BaHa

IByMsi criocobamu. MOXXHO TPUHATH pUTM pabOThI BCeX Opuraj, a TakKe Imar



MOTOKA PaBHBIM YETBHIPEM JIHSAM, YTO, YNPOIas OpraHu3aluio padoT, MPUBEAET K
3HAYNTEILHOMY YIJMHEHUIO OOIIETO CPOKa MPOM3BOJACTBA PabOT. ITOTO MOKHO
n30eXaTh, BBIACIUB ISl BBIIIOJIHEHUS pabOThl, UMEIOLIEH PUTM YETBIPE JIHS, JBE
Oopuranel //' u //" (puc. 3), BBINOJHAIOUUX OJHY M Ty ke paboTy; MpH 3TOM
Opuraza //' mocie BBIIOJHEHUsS pabOT Ha MEPBOM 3aXBaTKE MEPEXOIUT HA TPEThIO
3aXBaTKy, a 3aT€M — Ha IATYIO U T.[., padoTas Ha KaKIOW 3aXBaTKE 110 YETHIPE
nus. bpuraga HaumHaer paboTaTh Ha BTOPOW 3axBaTKe, 3aTe€M MEPEXOAUT Ha
YEeTBEPTYIO, LIECTYIO U T. 1.

[Ipn momoGHOW opraHu3anuu pabOT IIar MOTOKAa MOXET OBITh MPUHAT
pPaBHBIM JABYM JHAM; pUTM paboThl ayia Opuran I k III — Taxke paBHBIM ABYM
nHsSM, a 'y Opuran //' m //" — yetsipeM nHAM. OpraHu30BaHHBIA TAKUM ITyTEM

IIOTOK HA3bIBAIOT IIOTOKOM C KPATHBIM PUTMOM.

Putm pa®oThl OTAENBHBIX OpHraj Mpu MNOTOKE ¢ KPATHBIM PUTMOM MOXET OBITh
paBeH LIary HoTOKa WM ObITh KpaTHbIM eMy. Eciu mar motoka paBeH tm, a

IMPpOaAO0JIKUTCIIbBHOCTD pa6OTBI KaKoOM-
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Puc. 4. I'paduk nmpou3BoACcTBa paOOT MOTOYHBIM METOJOM C KPATHBIM PUTMOM JIBa,

YETBIPE U LIECTh THEN

Hudper Ha rpadukax o3HAYAIOT HOMEpPA 3aXBAaTOK JMOO Opuraabl paBHa

mtm, TO JIJIs 3TOTro BUAa padOT AOJKHO OBITH CO3aHO M OJHOMMEHHBIX OpUTa/I.



Ha nmnorokax ¢ KpaTHbIM pUTMOM  MPOJOJIKHTEIBHOCTh  PabOThI
ornpeaensiercs no ¢GopMylie s caydyaeB, KOrja mar NoToKa paBeH pUTMY pabOThI
Opuraj Ha 3aXBaTKe.

Jlist opraHmzanuu pabOT PUTMHYHBIMU TOTOKaMU HEOOXOIUMO, YTOOBI
TPYJOEMKOCTh PabOT KaxK10i Opuraabl Ha BCEX 3axBaTkax Oblia oauHaKoBOM. [Ipu
CTPOUTEIBCTBE  3[JAHUW  CIOXKHOM  KOHPUTypallM €  Pa3HOPOIHBIMU
KOHCTPYKIUSMU (HampuMep, TeaTpoB, HMEIOUIUX CIO0XHYIO IUIAHUPOBKY) HE
BCerja yaaercs pa3OuTh 37aHME Ha 3aXBaTKU PaBHOBEIUKON TpylnoeMKocTu. B
THX CIy4asX pasiudyhe B TPYAOEMKOCTH pPadOT Ha OTAENbHBIX 3aXBaTKax
BBI3BIBAET HEOOXOJMMOCTh [JIsl COXPAaHEHUsS IOCTOSHHOIO cOocTaBa Opuraa u
OecriepeOoitHON uX pabOThl Ha3HAYaTh PA3JIUMYHYI0  POJOJDKUTEIHHOCTD

BBIITOJIHCHU A pa60T Ha pa3HbIX 3aXBATKaX.
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Puc. 5. I'paduk npousBoacTBa pabOT HEPUTMUYHBIM TOTOKOM

Ha puc. 5 nokazan rpadux HEPUTMHUYHOTO MPOU3BOACTBA PAOOT I 3AaHUS, T
TPYJAOEMKOCTb pa0OT Ha OTACBHBIX 3aXBaTKaxX HEOJMHAKOBas. BbIMoiHEHUE BCexX
paboT Ha O00BEKTEe BEAyT YeThIpe, Opuraabpl, MpUYeM PUTM palbOThl IMEPBOM
Opuraapl Ha BCEX 3axBaTKaxX OJMHAKOBBIM, a JUIsi BCEX OCTaJIbHBIX Opurana
HEOJMHAKOBBIA U HEKPATHBIM.

[Ipu cocraBnenun Tpaduka OCHOBHOW 3ajadeil SBISIETCS OOeCreYeHHE

TaKOW B3aMMHOM YBS3KHU pabOThl OTACIBHBIX OpUTad, MPU KOTOPOM Y HUX HE ObLIO



OBl IPOCTOEB, a B LIETSAX COKpAIleHUs1 OOIIEr0 CpOKa CTPOUTEIHCTBA MEPEPHIBHI B

pa60Te Ha OTACJIIbHBIX 3aXBaTKaX ObLIH OBI CBCACHBI 1O MUHHUMYMa.

BrIBOIEBL:

IIpakTnuyeckas padora Ne 2
Tema: Pacuer mapamMeTpoB nNoToka
Hean: HayunTbces pacCUUTHIBATH IAPAMETPHI TIOTOKA

Xoxa padoThI:

B 3aBucumoctu ot BHJa 1 HA3HAYCHUA CTPOUTCIIBHBIX O6’B€KTOB, HNX KOHCTPYKTHUBHOI'O
pCHIeHI/IFI, a TaKIKE pa3JII/I'-IHBIX YCJIOBI/Iﬁ OCYHICCTBJICHI/IH CTpOI/ITCJILCTBa MOFyT HpI/IMeHFITI)CFI
pa3Hoo6pa3Hble CHOCO6BI paCwIICHCHUA HW COBMCHICHHA IIPOM3BOACTBCHHLIX IIPOLCCCOB,
paszeNieHus TPpy/Aa U CO3[IaHusl pUTMa paOdOThl B TIOTOKaX. B COOTBETCTBUM ¢ 3THM U HA OCHOBE
NPAKTHKH CTPOUTEIHCTBA MOYKHO J1aTh KJIACCU(PHUKAIIUIO CTPOUTEILHBIX TOTOKOB (PUCYHOK 3.2).
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Pucynok 3.2 Knaccuduxanus CTpouTeIbHBIX TOTOKOB

Bennunubl (mokaszarenu), XapakTepH3YIOIIME pPAa3BHTHE CTPOUTEIBHOTO IIOTOKA B
NPOCTPAaHCTBE M BPEMEHH, HA3bIBAIOTCS MapaMeTpaMu moToka. Kaxmas pasHOBHIHOCTH MOTOKA
XapaKTepHU3yeTcsi BPEMEHHBIMHU, MPOCTPAHCTBEHHBIMH M OPTaHH3alMOHHO-TEXHOJIOTHYECKHUMHU
napameTpamu (pUCyHOK 3.3).
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Pucynok 3.3 Knaccudukamnus u 0003Ha4YeHHE TApaMETPOB CTPOUTEIBHBIX TIOTOKOB

MG)KI[y nmapamMeTpaMu CTPOUTECIBbHBIX IMOTOKOB CYHMICCTBYIOT CTPOIrUC MATEMATUUCCKHE
3aBUCUMOCTH, IIO3BOJIAOINHUEC OIPCACIIATh PA3BUTUC IIOTOKAa BO BpPEMCHHU H IIPOCTPAHCTBC
MNPUMCHUTCIIBHO K KOHKPCTHBIM YCIOBHAM, YTO 3HAYUTCIIBHO obseryaer MOZACIIMPOBAHUC U
IMPOCKTUPOBAHUEC ITIOTOYHOI'O CTPOUTCIILCTBA.

3.1 MoaenupoBaHnue pUTMHYHBIX CTPOMTEIbHBIX IOTOKOB

Ilo xapakrepy H3MEHEHMsI PHUTMa BCE€ IOTOKM pa3feiAlOTCd HAa PUTMUYHBIE U
HepuTMUYHBIE (puUC. 3.2). PUTMUYHBIE TOTOKU, B CBOIO OYEPE/Ib, AEISTCS HA PABHOPUTMHUYHbBIE U
pa3sHOPUTMUYHBIE.

PaBHOpHTMHYHBIE NOTOKH NPEICTaBISIIOT COOOM NPOCTEWIIUI BHJ TOTOKA H
XapaKTepU3YIOTCsl T€M, YTO PUTMBI pabOThI BCeX OpUrajJ OJMHAKOBBI M PaBHbl PUTMY MOTOKA,
T.€.

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

[TockonbKy KasKIblii MPOIECC BBIMOIHIETCS OJHOW OpUraaoii, To odiee Yrcno opuras
B MTOTOKE «bj» paBHO YKCITy MPOIIECCOB, T.€. bj = N.

[TonHass MPOAOKUTENHHOCTh BCEX YACTHBIX TOTOKOB TOXKE OJMHAKOBA M SBIISETCS
BEJIMYMHOM IMOCTOSTHHOM (T.K. KOJIMYECTBO M Pa3Mep 3aXBAaTOK OCTACTCS HEM3MEHHBIM IS BCEX
BUJIOB pabor, a tj=K;m):

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

[Ipn mMonmenupoBaHMM NOTOYHOIO CTPOUTENBCTBA TEXHOJOTMYECKYIO YBS3KY YACTHBIX
WJIH CIIEUAIIM3UPOBAHHBIX ITIOTOKOB BBIMOJIHSAIOT HCXOAS U3 CIEAYIOIIUX IPEIITOCHUIOK:



- paboTy Ha Ka)XI0H MOCIEqyIoUe 3axBaTKe HAUYMHAIOT C WHTEPBAJIOM, PaBHBIM
pPUTMY MTOTOKA;

- Ha KaXJIOM 3axBaTKe MOXKET paboTaTh OJHA WJIM HECKOJIBKO Opuraja (3BEHBEB) C
OJIMHAKOBBIM PUTMOM,;

- YaCTHbIEC WM CIIELUAIN3UPOBAHHBIE TOTOKM HAa Ka)KJOW 3aXBATKE BBITOJIHAIOTCS
[IOCJIEI0BATENbHO (32 MCKIIOYEHHEM  CIIy4yaeB OJHOBPEMEHHOrO  IapajulelbHOIO  HUX
BBITOJIHEHUS), B COOTBETCTBHHU C TEXHOJIOTHEH MPOU3BOACTBA paboT;

- pa3Mep 3aXBaTOK OCTAaBJISIIOT 110 BO3MOYKHOCTH HEM3MEHHBIM Ul BCEX YaCTHBIX
WIH CIIELUAIN3UPOBAHHBIX TIOTOKOB;

- 10CJIE BBINOJIHEHUS! BCEro KOMILIEKCa paboT Ha OJHOM 3axBaTke, HA KaXIOW U3
MOCJEAYIOLUX 3aXBAaTOK OHU 3aKaHYMBAIOTCS HE MO3HEE, UEM UEPE3 UHTEPBAJl, PAaBHBIM PUTMY
HOTOKA.

I'paduueckyro Mozenb PaBHOPUTMHUYHOTO IMOTOKA Yallle BCETO BBHIMOIHAIOT B BHUJE
LUKJIOrpaMMbl, T.€. rpa)uka B BUJE psAAa NapauleNbHbIX HAKIOHHBIX JHUHUMN, MOKA3bIBAIOIIETO
pa3BHTHUE MPOLIECCOB BO BPEMEHHU M MPOCTPAHCTBE (PUCYHOK 3.4).
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Pucynok 3.4 Mogens paBHOPUTMHYHOTO MOTOKA B BHJIE ITUKIOTPAMMBI
(a) 1 xapakTep moTpedIeHUs TPYIOBBIX pecypcoB (0)

OO6miasi TPOIOIDKUTETFHOCTh PABHOPUTMHYHOTO TOTOKA MOXET OBITH OIpeiesieHa
JIBYMsI crioco0aMu:



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

@®opmyna (3.3) HOCUT Ha3BaHWe oOmmIeH (GOPMYSBI TMOTOKA U MOXKET HW3MEHUTHCS B
OOJBIIYI0 CTOPOHY 3a CUET BBEIEHUS OPIaHM3ALMOHHBIX WM TEXHOJIOTMYECKUX IepEephIBOB,
BEJIMYMHA KOTOPBIX Ha3HAYAETCS PaBHOW WJIM KPAaTHOW BEJIMYMHE pUTMA MOTOKa. OHA MO3BOJISET
HaiTH OOLIYyI0 NMPOJOKUTENIBHOCTh CTPOUTENbCTBA, 3HAS JIMILIL OJWH BPEMEHHOW MapameTrp —
putm notoka (K). B dopmyne (3.4) stux nmapamerpos tpu. Ilepuoxst passepreiBanus (T,) u
cBepThiBaHus (T¢;) MOTOKAa XapakTEepU3YKOT JTalbl CTPOUTENbCTBA, B TEUEHHE KOTOPBIX
COOTBETCTBEHHO BKJIFOYAIOTCS M BBIXOAAT W3 pabOThl BCe MCHOIHUTENHU (CIIEHUATN3UPOBAHHBIC
Opuranel). Ilepuon ycranosusmierocss noroka (Ty) xapakrepusyeT 3Tal MaKCHMAJIbHOIO H
PaBHOMEPHOTO NOTPeOIeHHsI BCEX BUAOB PECYPCOB, T.€. BpeMs paOOThl IOTOKA Ha IOJIHYIO
MoLIHOCTb. [lo3TOMY, ueM Oosblle BeJMYMHA MEPHOAA YCTAaHOBUBLIETOCA IOTOKA, TEM IOTOK
s eKxTHBHEE.

3anpoeKTUPOBAaHHbI ~ PABHOPUTMHUYHBIM  TOTOK  OLIEHUBAKOT  IOKa3aTeIsIMU
PaBHOMEPHOCTH JIBMKEHUSI paboumx M crabmibHOCTH. [loKa3arens paBHOMEPHOCTH JBHKCHHS
pabouux B HOTOKE OMpeAessieTcs Mo GopMyIam:

a=N_,/IN., (3.5)
a=m/(m+n-1) (3.6)

IToka3zarens cTaOMIILHOCTH IIOTOKa IIOKa3bIBACT y,[[eJ'IbHBIﬁ BEC nepuoaa
YCTAaHOBUBIICTOCA IIOTOKA B 06HICM CPOKE CTPOUTCIILCTBA:

p=T,IT (3.7)

B =[m-(n-1)[m+(n-1)]. (3.8)

Kak cnenyer u3z gopmyn (3.5 — 3.8), 3HaueHuss o M [ aCUMIITOTUYECKU CTPEMSATCS K
€/IMHULIE NTPH YBETUYEHUH (PpOHTaA paboT (UKcia 3aXBaTOK).

PazHopUTMHMYHbIE NOTOKHM XapaKTEPU3YIOTCS TIOCTOSHCTBOM BEJIHMYMHBI PUTMA
paboThl JaHHOHM Opurajpl MO 3axBaTKaM, HO MO OpHUrajaM 3TH PUTMBI HE PaBHBI MEX1y COOOi,
T.C.

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

YacTHbIM cily4aeM pa3HOPUTMHUYHBIX IIOTOKOB SBIISIETCS KPAaTHOPUTMHYHBIM IOTOK, MJIs
KOTOpPOro MpHu CcoXpaHeHHH ycioBus (3.9) xapakTepHbIM SBIISETCS KpPAaTHOCTb PUTMOB IO
nporeccam:

K =K_C, (3.10)

I min

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

VBs3Ky KaKJI0# Mapbl CMEXKHBIX MPOLIECCOB B PA3HOPUTMHUYHBIX MOTOKAX MPOU3BOJSAT
TaKk: €clM PHUTM TMOCJEIYIOMIEero Mmpoiecca Oosbllle PUTMA MPEABLAYIIEro Ipolecca, TO
HauOoJbIllee OMYCTUMOE CONMMKEHHE OJTHUX MPOLeCCOB OyneT HaOMOIaThCsd HA TEpBOMN
3aXBaTKe, €CJIM K€ PUTM IOCIIEYIOIIEro Mpoliecca MEHbIIE PUTMa MPEABIAYIIETo Ipolecca, TO
HauOoJbIlee JTOMYCTUMOE COJNMKEHHE STUX MPOIECCOB OyAeT HaOM0JaThCsS Ha MOCIETHEH



3axXBaTKe. MOI[CHI: PASHOPUTMUYHOTO MMOTOKA B BUAC HUKIIOIPAMMBI U 3aBUCUMOCTH MCXKIAY CTO
napameTpaMu H300pakeHbl Ha pUcyHKe 3.5.

A

3axBaTku
N

N\
N

Bpewms
0 2 4 6 8 10 12 14 16 18 20 T>
1] Ko |t DKs Ks(m —1)
T.-Y K, :+ D top/,|1 T,=Kq(m — 1)
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Pucynoxk 3.5 Monenb pa3HOPUTMHUYHOTO IMMOTOKA B BUJI€ IIUKJIOTPAMMBI

Hewns06exHble pH yBsI3KE OpraHU3aIMOHHBIE TIEPEPBIBBI, HEOOXOAUMBIE TSI HAKOTUICHUS
(GpoHTa paboT 1 0becreueHrss HENPEPHIBHOCTU PaObOThI OpHraf (topr ), ONPEAENAOT O popmyie:

t,. = (K~ K,.)(m-1) (3.11)

3.2 Mone.nnponamle HEPUTMUYHBIX CTPOUTEC/ILHBIX IOTOKOB

B mpakTtuke cTpouTenbCTBa BBIAEPKATh BBIMOJIHEHHE BCeX pabOT B MOCTOSSHHOM pUTME
(T.e. OpraHM30BaTh PUTMHUYHBIA MOTOK) HE MPEACTABISAETCS BO3ZMOXKHBIM H3-3a OOBEAMHEHUS B
OJIMH TIOTOK Pa3HOPOJHBIX U Pa3HOTHUIIHBIX 3IaHUHA U COOPYKEHHUM, pa3Inuns KOHCTPYKTHUBHBIX
U 00BEMHO-TUIAHUPOBOYHBIX PEIICHUH BO3BOJUMBIX OOBEKTOB, HEBO3MOXXHOCTH Ha3HAYUTh
PaBHOBEIMKHE WM PAaBHOTPYJOEMKHE 3aXBATKH, & TAKXKE B CHIIy OpPTraHU3al[MOHHBIX NPUYUH. B
TaKUX CIy4asX OpPraHMU3YIOTCS TaK Ha3blBa€Mble HEPUTMHUYHBIE MOTOKU. CTporo rosops, 3TO
JTa)kKe U He MOTOK (T.K. MOTOK BCErJa CBA3BIBAIOT C PUTMHUYHOM, paBHOMEPHOI paboToil U craveit
TFOTOBOM NPOAYKLIMH), & NMPUMEHEHHE TEOPHM IOTOKAa K BO3BEJIEHUIO IPYII Pa3HOPOAHBIX U
Pa3HOTHUITHBIX 3AaHUI U COOPYKEHUM.



HepurMu4HbIC IOTOKHM B OTJIMYUE OT PA3HOPUTMUUYHBIX UMEIOT HE TOJBKO Pa3JIMYHbIC
PUTMBI U IPOJIOJKUTENLHOCTD MPOILIECCOB, HO U U3MEHEHHE pUTMa pabOThl KaXKI0W OpHUrajbl 1o
3axBarkaM. [Ipu opraHu3anuy HEPUTMUYHBIX TOTOKOB MPOJOJIKUTEIBHOCTD KaKI0r0 Mpouecca
(koTOpBIC, KaK MPaBUJIO, HE OJMHAKOBEL, T.¢. {3 # 1y #13 # ... #1,) ONpenensoT Kak CyMMy €ro
PUTMOB IO OTJIEJIbHBIM 3aXBaTKaM:

t =K' +K"+..+K". (3.12)

JUia moCcTpoeHUsT MOJENM HEPUTMUYHOIO IOTOKAa B BMJIE LMKJIOTPAaMMbl HEOOXOAMMa
yBSI3Ka CMEKHBIX MPOLIECCOB IO KaX/10i 3axBaTke, T.€. IPOBEpKa rOTOBHOCTU (hpoHTa padoT u
BO3MOXHOCTH  O€CHPEISATCTBEHHOTO pPa3BUTUS  (BBIMNOJHEHHS) KaXIOr0 YacTHOTO HIIU
CHELMaTU3UPOBAHHOIO IOTOKA HAa BCEX 3aXBaTKax. 3axBaTKa, HAa KOTOPOW MOCIEAyHOIIUiH
Hpolecc HaunHaeTcs 0e3 3aJep kKU (cpa3y Mocie 3aBepIICHUs Ha HEl MpeabIIyIIero mpolecca)
IOPU HENPEpPhIBHOM €ro BBINOJHEHMM Ha BCEX JPYTHX 3axBaTKaX, HOCHUT Ha3BaHUE
KPUTHYECKOM.

HenocpencTBeHHyto  yBA3KY IIPOLECCOB B HEPUTMHUYHBIX IIOTOKax 4aile BCEro
BBITNOJIHSAIOT Ipa)uyeCcKuM, aHaATUTHUYECKUM UM MATPUYHBIM criocoOoM. PaccMoTpuM cymHOCTb
KaXJI0T0 U3 HUX Ha IIPUMEpE.

[lycth TpeOyeTcs yBsi3aTh MPOLECCH] U TIOCTPOUTH MOJEIb HEPUTMUYHOTO IOTOKA B BUJIE
LUKJIOIPaMMBI 110 CIEAYIOIINUM UCXOJHBIM JaHHBIM (Tabmuma 3.1):

Ta6ymma 3.1 McxomHbie JaHHBIC IS paCUETOB M TOCTPOSHUI

Homepa Putmbl iporieccos:
3aXBaTOK A b B I
I 1 2 4 6
I 3 7 6 5
Il 4 6 3 1
\Y 3) 4 2 3

[Ipu rpadguyeckom Metoae paboTy nepBoi Opuraabl Ha IUKIOIPaMMeE IMOKAa3bIBAIOT
CIUIOIIHOW JMHUEH A4, paboTy BTOpoH Opurajsl NEpBOHAYAIBHO IOKAa3bIBAIOT IITPUXOBOM
nuHueit b, Havaio KOTOPOM COOTBETCTBYET MOMEHTY OKOHYAaHUs pabOThl epBOM Opuraasl Ha
nepBoil 3axBatke (pucyHok 3.5). Ha BTopoii 3axBaTke BTOpas Opuraza MokKeT HadaTh paboTy
TOJIBKO TIOCJIE TOTO, Kak €€ 0cBOOOIUT mepBasi Opurana (mocie uerseproro AHs). Ilostomy B
TEUYEeHUE TPeTbero AHs o0e Opuraapl OyayT UMETh HEJOMYCTHMOE COBMEIEHHE Ha BTOPOMH
3aXBaTKe (3alITPUXOBAHHBIN Y4acTOK).

Takyro jke INpOBEpKY MPOBOIAT HAa BCEX OCTAJIBHBIX 3aXBaTKax W IO BEJIWYHMHE
HauOOJIBIIEr0 HEJOMYCTUMOIO COBMEIEHUS HAa3HAYalOT OPraHU3alMOHHBIN NEepephIB MEXIy
cMexHbIMU TporieccaMu A u b. OpranuzaiimoHHble NepepbiBbl HEOOXOIUMBI [Tl HAKOIUIEHUS
¢poHTa pabOT W JMKBUJAIMKM TIPOCTOEB Opuraia. 3axBaTkKa, Ha KOTOPOM HaOII0IaI0Ch
MaKCHMaJbHOE HEAONYCTUMOE COBMELIEHHE IIPOYECOB, IIOCJIE€ OKOHYATEIbHOW  YBSI3KH
CTaHOBUTCA KpuTHUecKOM. OTJIO0XUB BEIMYMHY OpPraHU3allMOHHOIO IIEpepbiBa OT TOUKH
BO3MOXKHOI'0 Haydaia npouecca b, monyunm Bpems (TOUKy) JeHCTBUTENBLHOTO €ro Hadaia (mmocie
BTOPOTO JHS) W MOKKEM OKOHYATEIbHOE IMOJoXKeHue mporecca b crtomuoi nuauei. Takum
e 00pa3oM yBS3BIBAIOT KXKIYIO APy CMEXKHBIX MPOIECCOB (PUCYHOK 3.6).
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Pucynok 3.6 Mojeinb HEpUTMHYHOTO ITOTOKA B BUJIC ITUKIIOTPAMMBI:
1, 2, 3, 4 — HOMEepa MPOLIECCOB MOCIIE YBSA3KU IpaduuecKiM CIIOCOO0M;
2',.3'— HOMepa MPOIIECCOB JI0 YBSA3KH

Fpa(bI/ILIeCKI/II\/JI MCTOA YBA3KH CMCKHBIX MPOHCCCOB M HAXOXIACHHA OpraHU3allMOHHBIX
HEpephIBOB B HEPUTMUYHOM IMOTOKE JJOBOJIBHO HPOCT, HO TPYILOEMOK M TPeOYEeT BBINOJIHEHUS
JOMOJIHUTCIIbHBIX YCPTECIKHBIX pa60T, 3arpA3HAIOINUX OKOHYATEIbHBIN BAapHUaHT MOJCIIN ITOTOKA.

[Tpu aHaTUTHYECKOM MeTo/e BEJINYMHbBI OPTaHU3aIOHHBIX EPEPHIBOB, HEOOXOAUMBIX
JUTSL YBSI3KM TIPOLIECCOB, MOTYT OBITh HaiiIeHbI IO GopMyJiaM O€3 T0NOJHUTENIBHBIX TOCTPOCHUH.
Jis Kaxaoil mapel CMEXHBIX MPOLIECCOB BBIMOJIHIIOT CIEAYIOIIME BBIYUCICHUS: JUIs TEepBOU
6pI/IFaI[BI — BBIIHMCBIBAIOT MPOAOJIKUTCIBHOCTD eé pa6OTI>I HapacCTaromyuM HUTOTOM Ha BCEX
3axBaTKaX, HAUMHAs CO BTOPOH, GUKCUPYS OTAETHHO Ka)KJ0e 3HaYeHHUe; Uil BTOpOil Opuraisl —
BBIIIMCBIBAIOT  MPOAOJDKUTCIIBHOCTD eé pa6OTBI HapacCTaromMM HUTOIOM Ha BCEX 3aXBaTKaX,
HauuHas C MepBOM, Takke (PUKCHUPYS OTIAENbHO KaXkaoe 3HaueHue. [lonyueHHsble ABa psaa yucen
3aMMCBIBAOT OAWH IIOA APYTHM, U K3 YHUCCII ICPBOIO psAda BbBIYATAIOT 4YHCJIa BTOPOIro psaa.
Pa3HOCTh CO 3HAKOM «IUIIOC» MOKA3bIBAET BEJIWYHHY MPOCTOS OpUrajbl, a pa3HOCTb CO 3HAKOM
«MHHYC» TIOKa3bIBa€T BEJIUYMHY IIPOCTOSI IMOATOTOBIEHHOro (poHTa pador. Hambombiiee
MOJIOKHUTETBHOE 3HAUYE€HHE Pa3HOCTH MOKaXET BEIMYMHY HEO0O0XOJAMMOro OpraHM3allMOHHOTO
fepepbiBa MEX1Y CMEXHBIMUA IIPOLIECCAMHU.

AHanMTHYECKHWE pacueThl s MPEeNJoKEHHOTO MpHUMepa BBIMJAAT —CIEAYIOIINUM
obpazoM:

bpur. A - ZKA: 3 7 12
Il

m-1
bpur. b - ZKE = 2 9 15 topr= 1 neHB
|




+1 -2 -3

Bpur.B- Y K, = 7 13 17
1
m-1
bpur. B - ZKB = 4 10 13 topr = 4 1HA
|

+3  +3  +4

bpur. B - ZKB: 6 9 11
1l
m-1
bpur. I - ZKF = 6 11 12 topr = 0 mHEH
|
0 -2 -1

Mesxny npoueccamu B u I' opranu3aiimoHHOT0 niepepbiBa HeT.

MaTpu4HbIii AJTOPUTM II03BOJIIET BBIIOJHUTH HE TOJBKO YBSI3KY IPOLIECCOB, HO U
pacuer oOmIEH TPOJOHKUTEIBLHOCTH TMOTOKa (JM000WM pPa3sHOBUIHOCTH) U APYTUX €ro
napaMeTpoB. [l 3TOro UCXOoAHbIE JAHHBIE U CaM pacyeT 3alMChIBAIOT B KJIIETOUHYIO MaTpUILy, B
CTPOKax KOTOPOM YKa3bIBAaIOT 3aXBaTKH, a B CTOJIOLAX — Impolecchl. B cepeanne kaxaoi KIeTKu
MaTpULIbl  MPOCTABISAIOT  IMPOJOJDKUTENIBHOCTh  COOTBETCTBYIOIIErO  Ipoliecca  Ha
COOTBETCTBYIOIIEH 3axBaTKe (YacTHBIM puTM). B BepxHeM JE€BOM yIiay KaKIOW KIETKH
3alMChIBAIOT BpeMsl Hayaja, a B HWKHEM IIPaBOM YIJIy KaKJIOW KJIETKM — BpeMs OKOHYaHUs
JAHHOTO Tpollecca Ha JaHHOM 3axBaTke Hawano mepBoro mpoiiecca NpUHUMAIOT PABHBIM HYITIO
U TIPOM3BOJAT pacyeT JUIs HEro BCEr/ia OT MEPBOM 3aXBaTKW K MOCJIETHEH, GUKCHUPYS Bpems
Hayvaja ¥ OKOHYaHMs Mpollecca Ha Kax a0l 3axBaTke. Pacuer mapaMeTpoB OCTalIbHBIX MTPOLIECCOB
MOYXHO BECTH M OT IEPBOM 3aXBATKH K MOCJIEAHEN, U OT MOCJIEIHEN 3aXBAaTKU K MEPBOM, U OT
10001 MPOMEXYTOUHOI 3aXBaTKM B OOOMX HampaBieHUsX. Bpems Hauama mro0oro mporecca
(xpoMme mepBoro) Ha Jito0O# 3axBaTKe, MPOCTABIEHHOE B BEPXHEM JIEBOM YIJIy KaKJIOW KIIETKH
MaTpHIlbl, HE MOXET OBITh 110 CBOEH BETMYMHE MEHBIIIE BPEMEHN OKOHYAHUS MPEALIeCTBYIOIIEro
Ipolecca Ha TOM K€ 3aXBaTKe, IPOCTABIECHHOIO B HMKHEM IMPABOM YIUNIy COCEIHEU JIEBOM
kjaeTku. OHO OJMKHO OBITh PAaBHO €My WJIM MMeTh Oojbllee 3HaueHHe. [Ipumep mMaTpuyHOro
pacyeTa mapaMeTpoB HEPUTMUYHOTO IMMOTOKA MOKa3aH B Tadyuie 3.2.

Tabnuna 3.2 MarpuyHblil aITOPUTM pacuyeTa HEPUTMUYHOTO MTOTOKA

Howmepa PutMBI ipo1ieCcCoB:
3aXBaTOK A b B r
0 2 8 12
I 1 2 4 6
1 4 12 18
1 4 12 18
| 3 7 6 5
4 11 18 23
4 11 18 23
"I 4 6 3 1
8 17 21 24
8 17 21 24
V4 5 4 2 3
13 21 23 27




Marpunia sBIseTCS TOYHOM [MQPPOBOM KOMHUEW TOCTPOCHHOW paHee MOJIeTu
HEPUTMHUYHOTO TOTOKAa B BHUAE LMKJIOIPaMMbl (pPUCYHOK 3.5) M IOJHOCTBIO COIJIACYETCS C
rpaM4ecKUM U aHATUTUYECKUM CIIOCOO0aMHU yBSI3KM HEPUTMHUYHBIX OTOKOB. [IpenmymiecrBamu
MaTPUYHOTO aJITOPUTMA SIBIISIFOTCS IPOCTOTA CYETA U BO3MOYKHOCTDH IIOJyYEHUS! BECbMA MOJIHON
UHGOPMALMU O Pa3BUTUM MOTOKA, B KOHIE pacyeTa MOJy4aroT OOLIYI0 MPOJOIKUTEIBHOCTh
noroka (T = 27). MarpuuHblii aaropuT™M IO3BOJIAET JIETKO pacCUUTaTh MapaMeTpbl
HEPUTMHUYHOI'O IIOTOKa W INPU COBMEINEHMH npoueccoB. Hampumep, B ciydae COBMELICHMS
(BO3MOKHOCTH OJTHOBPEMEHHOTO BBITIOJHEHHUSI Ha JIIOOOW 3aXxBaTKe) MporeccoB b u B KaxIbli
U3 HHUX YBS3BIBAIOT C NPEIIIECTBYIOUIMM UM O0OOMM MPOLIECCOM A, a MOCIEeIyIOIUN 3a HUMHU
npouecc / yBS3bIBalOT C COBMEIIaeMbIMU (Tadsunua 3.3).

Ta6muma 3.3 MaTpu4HbIH aIrOPUTM pacyeTa HEPUTMHUIHOTO ITOTOKA
Py COBMeEIIEHUH poueccoB b u B

Howmepa PutMBI ipoI11€CCOB:
3aXBaTOK A b B r
0 2 1 9
I 1 2 4 6
1 4 5 15
1 4 5 15
I 3 7 6 5
4 11 11 20
4 11 11 20
Il 4 6 3 1
8 17 14 21
8 17 14 21
v 5 4 2 3
13 21 16 24

Moaens HEpUTMHUYHOTO OTOKA B BUJIE IIMKJIOTPAaMMBI ¢ COBMEIIEHHEM TpoueccoB b u B
NoKa3aHa Ha pucyHke 3.7.
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Pucynok 3.7 Mojenb HEpUTMHYHOTO ITOTOKA B BUJI€ UKJIOTPAMMBI C COBMEIIIEHUEM ITPOLIECCOB

3.3 YcraHoBJIeHHE ONTHMAJILHOM OYECpPECAHOCTHA BO3BECACHUSA 00BEKTOB

[Ipu opraHuzanuy HEPUTMUYHBIX MOTOKOB 0CO0O€ 3HAUYEHUE MPHUAAIOT HAXOXKICHUIO
ONTUMAJIFHOM OYEepPEeJHOCTH BO3BEJEHUS OOBEKTOB, O0ECIeUHBAIONICH MHHHMAJIBHBIM CpPOK
cTpoutenbcTBa.  KoOIM4ecTBO BO3MOXKHBIX ~BAapHAHTOB, YCTAHABIMBAIOIIUX OYEPEIHOCTH
BO3BEJICHUSI OOBEKTOB (3aXBaTOK), CpeAM KOTOPBIX HAXOJUTCS M ONTHMAJbHBIA BapHaHT,
3aBHCUT OT YHCJIa BO3BOJAUMBIX OOBEKTOB U ONPEACNSACTCS YHUCIOM IIEPECTaHOBOK
M!=1x2x3x...xm. IlyTp momHOro mnepedopa BCEX BO3MOXKHBIX BApHUAHTOB SBJSETCS BEChbMa
TPYAOEMKHM U BO3MOXKEH TOJIBKO ¢ nomoimibio OBM. BMmecte ¢ TeM mMeeTcss psii MOIBITOK
HAXO0XJ/ICHUS ONTUMAJIbHOM 04€PETHOCTH CTPOUTENHCTBA 0OBEKTOB COKPALIEHHBIM MTyTEM.

OnHUM U3 TaKUX CIIOCOOOB SIBIISIETCSI METOJ «BETBEH M TPAHHUI», YCTAHABJIHMBAIOLIHMA
IpeleIbHO BO3MOXKHBI MHUHUMYM MPOJOJKUTENBHOCTH (DYHKIMOHUPOBAHUS TOTOKA U
HAXOMAUIMH PAlMOHATIBHYIO OUYEPEIHOCTh BO3BEACHHS OOBEKTOB, MPHOIMKAIOIIYIO MOTOK K
3TOMY MUHUMYMY.

ANTOPUTM MOKMCKA ONTHMAIBHON OYepETHOCTH BO3BEACHUS 00BEKTOB, 00ECTIeYMBArOIIEH
MUHHMAJIbHYIO TPOJODKUTENIHOCTh TOTOKAa C HENPEPHIBHBIM HCIIOJIB30BAaHHEM PECYPCOB,
paccMOTpUM Ha KOHKPETHOM IIpUMeEpE.

[TycTe KOMMYECTBO OOBEKTOB CTPOUTEIHCTBA M=4, BO3BEeIEHHE KaXKIOTO M3 KOTOPBIX
pacusieHsieTcs Ha n=4 KOMIUIEKCHBIX IpoIlieccoB. YacTHbIE pUTMBI MPOILIECCOB JaHbl B TaOJHIIe
3.4.

Tabnuma 3.4 VcxomHble naHHBIC U1 TU(DPOBOTO IpHIMEpa

PutMmBI iporieccoB
oodp A b B r
M
S ! 1 6 5 2
© § | 3 4 7 3
85
o8 1l 2 3 4 8
=)
T
v 4 2 3 1
tAE:]- tBB:6 tBrzll

HenocpencTeenHoe pelieHne 3a1a4m OCyIIECTBISIETCS] B HECKOJIBKO 3TaIOB.

Jdran 1 — COCTaBISIIOT HCXOAHYIO Marpully (Tabmuma 3.4) W BBIIOJHSIOT pacyer
BPEMEHHBIX TTapaMeTPOB HEPUTMUYHOTO MOTOKA (MU TOJILKO €ro O0IIel MPOI0KUTEIBHOCTH).
OO01mmast MpoIOIHKUTENBHOCTH (DYHKIIMOHUPOBAHUS TIOTOKA ONPEAEIeTCsS Kak CyMMa HHTEPBAIOB
BPEMEHH MEXAy HayalaMH CMEXHBIX IMPOIIECCOB IUTIOC MPOAOKUTEIBHOCTh TMOCIEIHEro
nporiecca (B mpumepe Ty = tap + tgg + tgr + tr = 1+ 6 + 11 + 14 = 32). I'padpuueckast Moienb
HCXOJIHOTO BapHaHTa ouepenHoctu crpoutenbcTBa 00bekToB (I, 11, 111, 1V) mokasana Ha pucyHke
3.8.
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Pucynoxk 3.8 Mojenb HCXOAHOTO BapUaHTa IMOTOKA B BUJIE IIUKJIOTPAMMBbI

Jdran 2 — HAa OCHOBE UCXOJHOM MaTpPHUILIbl COCTABJISIOT MapHbIE MaTPULbl (U1 KaXKJI0M
napbl CMEXHBIX IPOLIECCOB) M ONTUMU3UPYIOT UX 1o MeToay C.M. JlxxoHcona. OnTumuszanus 1no
C.M. JIXOHCOHY 3aKJI04YaeTcs B TOM, YTO B APHOI MaTpHIle HaXOASIT MUHUMAJIbHOE 3HAUEHUE
4acTHOTO puTMa. Ecim 3TO 3HaueHue NPUHANICKUT MEPBOMY IMPOLECCY, TO CTPOKY C ITHUM
3HaYCHHEM 3alMCHIBAIOT Ha TIEPBOM MecTe (B TEpBOW BEpXHEW CTpOKe) B (HOPMHUPYEMOid
ONTUMHU3UPOBAHHON MTAPHON MATPHULE; €CIIH JKE 3TO 3HAUECHUE MPUHAJIEKUT BTOPOMY IIpOLIECCy,
TO JIaHHYIO CTPOKY 3allMChIBAIOT Ha IOCJIEJHEM MecTe (B IOCIEAHEH HMKHEH CTpOKe) B
dopmupyeMoii ONTUMHM3MPOBaHHOM mapHON Matpuue. CTpoka, 3amucaHHas B (OPMHUPYEMYIO
ONTUMHU3MPOBAHHYIO MAPHYIO MaTpHULly, U3 AAJBHEHUIIEr0 pacCMOTpeHus Hckirodaercs. Jlaiee,
13 OCTABIIMXCS 3HAYCHUH YaCTHBIX PUTMOB BHOBb HAaXOJT MUHMMAJIbHOE 3HAYEHHUE, U ILIar 3TOT
MOBTOPSIIOT, 3aTOJHSAS CTPOKH, ONIKaIIMe K MepBOM WIM TOCIETHEH, 0 TeX Mop, MOoKa He
3aIll0JHUTCA BCsl opMHUpyeMasi ONTUMU3UPOBaHHAs TapHas MaTpulia. AHaJIOrMYHO (GOPMUPYIOT
U OCTaJIbHBIC ONTHMHU3MPOBAHHBIC TTAPHBIE MAaTPHIIBI (Tabsuia 3.5).

Tabmuna 3.5 — OntummsupoBannsie (1o C.M. JKOHCOHY) TapHBIE MATPHIIBI

_ [Iponeccel g IIpoueccsl g IIpoueccsl
2 2 2
> > >

Q A b 9 b B 9 B r
O O ©
o o o

I 1 6 [\ 2 3 Il 4 8

I 2 3 Il 3 4 I 7 3

Il 3 4 Il 4 7 I 5) 2

\Y 4 2 I 6 5 \Y 3 1

tap=1 tpp=2 tpr=6

C noMo1mip0 ONTUMU3UPOBAHHBIX MApHBIX MAaTPUL] ONPENEISIIOT NPEAEIBHO BO3ZMOXKHBIN
MUHUMYM MpoaospkuTenbHocTH noTtoka (IIBMII) xak cymMMy HHTEpBaloB BpEeMEHH MEXIY



HavyajJaMU CMEXHBIX TIpoleccoB (Tabmuua 3.5) MII0C MPOIOJDKUTEILHOCTh TOCIEIHErO
nporiecca (B mpumepe [IBMIT = 1+2+6+14=23).

Ortan 3 — OCyLIECTBIAIOT MOCTpoeHue noppupuana («iaepesa neinu») (pucyHok 3.9) ¢
MOOYEPETHBIM 3aKpEIUICHHEM Ha MECTE€ IIEPBOrO CTPOSIIErocsi O0BEKTa KaXKIAOro U3
BO3BOAMMBIX 3[IaHUH, a Ha TOCIHEAYIONIMX MECTaX KaXJIOro W3 OCTaBIIMXCA OOBEKTOB.
[Toctpoenne nmopduprana Mo3BONISIET HATIISAHO MPEICTABUTH ce0e BECh XOJ| PEIICHHsI 3a]auu U
HE BBIMOJHATH JIMITHUX BbluHciIeHUi. Kaxmaomy snemeHTy mopdupuaHa COOTBETCTBYET OJIHA
pabouas wmarpuma crnenuanbHOM Qopmbl. B  paboumx MaTpuiax B TEpBOH  CTpPOKe
MOCJIEIOBATEIBHO 3aIMCHIBAIOTCS 3aKPEIUICHHBIE 00BEKTHI (II0OYEPETHO BCE CTPOKU MCXOIHOU
MaTpUIlbl), a JTaHHbIE B HUXKE PACIIOJIOKEHHBIX CTPOKaX 3alMCHIBAIOTCS JUISI KaXKJIOW Maphbl

CMEXHBIX TMPOIECCOB U3 ONTHUMHU3UPOBAHHBIX MAPHBIX MATPHUIl, CHOPMUPOBAHHBIX MO METOMY
C.M. Ixxoncona (tabnuna 3.6).

LILIHLIV —T =32
MNBMIM=1+2+6+14=23

N

I I [l v
NMBMIM=28 MBMI=29 MBMI=25 NMBMM=27
Mi,1 1 ", v
MBMI=27 MBMIM=25 NMBMM=27
HLILLIV HLILIV,I
MBMI=25 MBMIN=26

OnTumaneHasa ovyepeaHoCTb
BO3BeeHNA 0ObEeKTOB
HLILLIV =T =25

Pucynok 3.9 Tlopdupuan pemenns 3agaqu

Tabnuna 3.6 ®dopma 1 pacdet MaTpUIl Ha 3-M dTare PEHICHHS 3aa4l

BaerHJ'ICHHaH Put™mp! 1 OoeCCoOB 3aerHHeHHaﬂ Put™mb! 1 O cCCOB

CTpOKa A b B r CTpOKa A b B r

I 1 6 5 2 Il 3 4 7 3

2 13|23 |48 116 |2 |3)]4]8

a) 3143|473 0) 2133|452

4 12 4|7 ]13]1 4 1216|531

tA];:l tBB:6 tBF:7 tA5:3 tEB:4 tBr:8

[IBMII=1+6+7+14=28 [IBMII=3+4+8+14=29

3aerHHCHHa${ Putmel 1 O cCCOB 3aerHHCHHaﬂ Put™mb! i1 OLI€CCOB

CTpOKa A b B r CTpOKa A b B I

Il 2 3 4 8 \Y 4 2 3 1

1 (16|23 |7]3 116 |3 |4]4]8

B) 3144|752 r) 2 134|773

4 12 |6 |5]3]|4 3146|552

tA5=2 tBB=3 tBr:6 tAE=4 tBB=2 tBF=7

[IBMIT=2+3+6+14 =25 [IBMII=4+2+7+14=27




[Tocne moctpoennss u pacdera »3tux Marpui onpeaesnstor [IBMII u marpumy c
MUHUMAJIBHBIM €T0 3HaueHHeM (Tabnwuia 3.6 B) MpoI0IDKAIOT Pa3BUBATh HA CIEAYIOMIEM JTalle.

Jdranm 4 — Ha ATOM d3Tafne y Marpuilbl ¢ MUHMMalIbHbIM 3HauyeHuem [IBMII na mecte
BTOPOIl CTPOKH TIOOYEPETHO 3aKPEIUISIIOT BCE OCTaBIIMECS CTPOKH (OOBEKTBHI) HCXOIHOU
MaTpuubl (Tabn. 3.7). Jlanee unuki pacdyera MOBTOPSIOT. BhIsIBIEHHBIE HA 3TOM IIare pacuera
3nayenus [IBMII cpaBHHMBaIOT He TONBKO MexAy coOoil, Ho u ¢ IIBMII ocraBneHHBIX
pa3BuTHeM BeTBed nopdupuana. B nanpHeillieM 3TOT mIar moBTOPSAIOT € MOCIEAOBATEIbHBIM
3aKperyieHueM OOBEKTOB Ha MECTE TPETheH, ueTBepTod U T.h. cTpoK. Ha mpeamocnenneM u
MOCIIEAHEM [Iarax pacuera OmnpeesistoT 001Ul Cpok cTpouTenseTsa Ty .

Tabnuma 3.7 dopma u pacdyeT MaTpuIl Ha 4-M 3Tare perieHus 3a1auu

PutmBbI ipoiieccoB 3akperieHHbIe PutMBbI Tipo1ieccoB
3akpennennsie | A b B L CTPOKH A b B r
CTPOKH

11 2 3 4 8 11 2 3 4 8

I 1 6 5 2 ] 3 4 7 3

a) 314123713 0) 162|352

4 1214|7131 4126|531

tAB:Z tEB:S tBr:G tAEZZ tEB:3 tBr:6

I[IBMIT=2+5+6+ 14 =27 I[IBMII=2+3+6+14=25

3aKkpernieHHbIC Put™mBI iporieccos
CTPOKH A b B r
1 2 3 4 8
A\ 4 2 3 1
B) 1164|773
3|14]6|5|5]|2
tas=3 =3 ter=7

I[IBMIT=3+3+7+ 14 =27

Haubonee nepcnextuBHOM nocine 4-ro 3tana seusercs matpuua ¢ [IBMII = 25 (Tabnuna
3.7 6). [Ipu e€ pa3BUTHUM MOIYYUM €LIe ABE MATPHUIb, Ui KOTOPBIX CIEIyeT HaXOAUTh yXKe He
[IBMII, a o61u1yto mpoAoKUTENHHOCTD (PYHKITMOHUPOBaHUS ToTOKa Ty, (Tabnuia 3.8).

Tabnuia 3.8 Matpuiisl onpeaeneHus 00IIe Mpoa0HKUTEIIBHOCTH MTOTOKA

a) 0)
OOBbeKTHI Putmbl mponieccos OOBbeKTH Putmbl nponieccos
(3axBatkH) | A b B r (3axBaTtku) | A b B r
"I 2 3 4 8 Il 2 3 4 8
1 3 4 7 3 1| 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 =3 tpr=6 tas=2 tgp=3 ter=7
T=2+3+6+14=25 T=24+3+7+14=26
OxoHYaTEeJbHBIH BbIBOI: MaTpuIa, AMEroNas MPOJIOKUTEIIBLHOCTh
dbyHKIIMOHUpOBaHUs ToToKa T = 25, gBiseTCs ONTHUMAIbHOMW, T.€. OYEPEIHOCTh BO3BEACHHUS
oo6wsextoB |11, 11, I, IV mo3BosseT moaydynTh MUHIMAIBHO BO3MOXKHBIA CPOK CTPOUTENbCTBA. J{7st

ONTUMAJIBHOI'O BapHaHTa O4YCPECAHOCTU BKIIFOUCHUS 00BEKTOB B IIOTOK CTPOAT MOZCIIb IMOTOKA B



dbopMe IMHKIOTpaMMBI C IIeNbI0  Ooliee HAmISIIHOTO (TpadUyecKoro) MpeICTaBICHHUS
nojy4eHHoro pemieaus (pucynok 3.10).

A

I |G B

N é//@

o /
5 | // /
E / /
O
A
o -
o / 1
I /| / _ _~ /
~
~
[ / ~
/ / /// Bpems
0 2 4 6 8 10 12 14 16 18 20 22 24 26 t

Pucynok 3.10 Mojaenps onTUMallbHOIO BapUaHTa MOTOKA
(C MUHUMAJIBHBIM CPOKOM CTPOUTEIHCTBA)

[Ipu OGombmiol pa3MepHOCTH 3aJaud, sl OOJErdeHUs TPYAOEMKHX pPacyeTOB M HX
YCKOpEHHs, a TaKKe Ui TPOBEPKH PYYHOTO pacdeTa, PEKOMEHIYETCSl HCIIOJIb30BaHUE
nporpammbl  «IloTok», pa3zpaboranHoii Ha kKadeape TOIC. IlomydeHHas mociie MAaIIMHHOTO
pacdera pacneyaTka npuiaraeTcs K BHIIOJTHEHHOH padore.

3.4 Pa3pa6oTka Mo/Je/H CTPOUTEILCTBA KOHKPETHOI0 00beKTa B hopMe MKJIOTPaMMBbl.

[Ipy opraHuM3alMu HOTOYHOIO CTPOUTEILCTBA, KOTOpPOE Hauboyiee XapakTepHO JUis
BO3BEJCHUS KHIJIBIX 3/aHUI, MOJENIb CTPOUTEIbCTBA (KAJICHIAPHBIA IUIAH) MPHOOPETACT BHT
muKiorpammel. J{nsg e€ pa3paboTku mpouecc Bo3BeleHUs O0beKTa pa3OMBAIOT Ha CTaaAuU
IIPOU3BOJICTBA pabOT:

| — HyneBoi UK,

Il — Bo3BeeHMe (MOHTaX) OCHOBHBIX HECYILIHUX 3JIEMEHTOB (KapKaca) 3/1aHHs;

Il — mokpeITHE U KpOBEIbHBIE PaOOTHI;

IV — nocnemoHTaxHbIe pabOTHI (IJIOTHUYHO-CTOJISIPHBIE, CIIEIMATIbHBIE, OTJEJIOUHbIE U T. I1.).

B npenenax xaxaoi craguu paOOThl IPYNIUPYIOTCS U A UX BBIIOJIHEHUS CO3JA0TCS
CHeualIn3upoBaHHble OpUraibl (IIOTOKH), IEPEXOASIIME C 3aXBAaTKU HA 3aXBaTKy WK ¢ 00BbEKTa
Ha 00bekT. KosnndyecTBO crnenuann3upoBaHHbIX MOTOKOB, KaK MPaBUiIO, He npeBbimaer 10-12, a
T HeOOIBIINX 00BEKTOB 6-8.

Kaxnplii 00bekT pa3buBaeTcs Ha 3TaXKd, YYaCTKH, 3aXBAaTKU U JEISHKH, KOTOPbIE MOTYT
HAa3HAYATHCSI MHAWBUYAIBHO UIS KQKJOW CTaaud paboOT, HO MOTYT OBITh U €IUHBIMHU JIJISl BCEX
cTaguil (T.e. OTHUMHU U TEMHU K€ JUIsl BCEro 00bEKTa).

[Tockonbpky OOMmMK CPOK CTPOWTENBCTBA OOBEKTa BO MHOTOM OIPEAEISIET yCIeX
BhIMoJIHEHUsT paboT |l craauu, To B ee cocraBe BBIACHSAIOT BEAYLIMH CIENHATU3UPOBAHHBIN
MOTOK (Yarle BCero KJIQJI0YHO-MOHTXHBIN) U ONPENENSIOT €ro MPOI0JKHTEIHHOCTh Ha 00BEKTE
no ¢popmyie (3.13) anst paboT, Ha KOTOPBIX MPEOOTATAIOT PYYHBIE OTIEPALIUH.

R.

=t (3.13)
N ilen®
rne Ri - TpymoemkocTs i-ro Buaa padboT, 4el.-IHU;
Ni - cocraB Opuraasl (CMCHHBIN) Ha I-M BHJE PaboT;
New - YHCIIO CMEH PabOTHI B CYyTKaX, CM;

a=10-12 K03 (HULIMEHT NepEeBbINOIHEHHS HOPM.



ITpo10/KUTETHHOCTE MEXaHU3UPOBAHHBIX PAOOT ONMPEICIIAIOT UCXOIs 3 00bEMOB paboT
(P1) ¥ CMEHHOM SKCIUTYyaTallHOHHOM MPOU3BOAUTCILHOCTH CTPOUTEIbHBIX MaruH ([13.cm) 1o
dopmyne (3.14):

P.
i,Mex:mi (3.14)
2.CM""CM

[Tpo1OHKUTETBHOCTh BCEX OCTAIBHBIX CIEIHATM3UPOBAHHBIX MOTOKOB 110 BCEM CTaIUsIM
paboT MPUHUMAIOT PABHOM MJIM KPATHOHM TUTEIBHOCTH BEAYIIETO MOTOKA. MICXOas M3 3TOro
YCJIOBHSI, OTIPECIISIOT COCTaBbl OPUTajl BCEX CIEIMATM3UPOBAHHBIX TOTOKOB:

N, = £ (3.15)
¢ o
rie C=1,2,3, ... - koohDHUIHEHT KPAaTHOCTH.

IIpy CTPOMTENBCTBE SKUIMIIHO-TPAKIAHCKUX OOBEKTOB OPraHM3yIOT paBHO- HJIH
KPaTHOPUTMHYHBIC  TOTOKH, a  IPd  BO3BEACHUM  MPOMBIIUICHHBIX  OOBEKTOB,
XapaKTEPHU3YIOMUXCS  Pa3HOPOTHOCThIO  OOBEMHO-IDIAHUPOBOYHBIX W KOHCTPYKTHBHBIX
pelieHuii, - HepuTMUYHbIC. [lo3TOMYy, KpOoMe ompeneneHus oOmel MPOIOHKUTEIBHOCTH
CIIEIUATM3UPOBAHHBIX [TOTOKOB, IPH CTPOMTEIHCTBE IMPOMBIIIIEHHBIX 3JaHHA [TPOU3BOIST
pacyeT YaCTHBIX UX PUTMOB Ha OT/CNIBHBIX y4acTKaX (3aXBaTKax):

t

gedlem

Rl-j
Kij =7 (3.16)
N;n_a
rue Kl.j u Rl.j - COOTBETCTBEHHO PHUTM M TPYAOEMKOCTh BBIIOJHEHHS I-TO

CIEIUATH3UPOBAHHOIO [TOTOKA HA j-OM y4acTKe (3aXBaTkKe).

[Tocne ycraHoBieHHsI cocTaBa OpUTaj W CPOKOB BBINMOJHEHHS CIIEHUATU3UPOBAHHBIX
NOTOKOB (OOIIMX W YaCTHBIX) MPOU3BOJAT UX YBSI3KY MEXIy COOO C Yy4eTOM TEXHOJIOTUU H
METO/IOB CTPOUTENIbCTBA, HEOOXOAMMBIX OPTaHU3AIMOHHBIX W TEXHOJIOTMYECKHX IEepPEpPHIBOB,
TpeOOBaHUI 0E30MaCHOCTH Tpyla pabouuX M CXEM MPOCTPAHCTBEHHOI'O Pa3BUTHUS MOTOKA. To
€CTh HEIMOCPEICTBEHHO pa3palaThIBAIOT IUKJIOTPAMMY CTPOUTEIHCTBA 00BEKTa, KOTOpas Oyaer
uMeTh GpopMy, TOKa3aHHYI0 Ha pucynke 3.11.
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Pucynoxk 3.11 ®dopma Moaenu CTpOUTENHCTBA 0OBEKTA B BUJIE ITUKJIOTPAMMBI



BriBOIBI:

INPAKTHYECKASA PABOTA Ne3
Tema: IlocTpoenue rpagukoB MOTOKA U rPapUKOB pecypcoB
Ieab padoThbl: HAYYUTH CTYACHTOB MOCTPOEHUIO TPaPUKOB MOTOKA M TPaPUKOB

pecypcos
Xoa padoTbl

1. Opranusanus MOTOYHOI0 CTPOUTEIbCTBA 00 bEKTOB

1.1. B ocHOBY opraHu3aiiy MOTOYHOTO MPOU3BOCTBA PadOT JAOKHBI ObITh
MOJIOKEHBI CIEAYIOIINE OCHOBHBIEC MPUHIUIIBL:

e oO0ecrnedyeHre pallMOHAIBHON O0YepeHOCTH (TIOCIEI0BATEIbHOCTH) CTPO-
UTEIbCTBA OOBEKTOB € MHUHUMHU3ALMEN OpPraHU3alMOHHBIX MEPEPHIBOB IPHU
BBINIOJIHEHUH padoT;

e oOecrnevyeHne cTaOUIIBHOCTU TEXHOJIOTUU TPOU3BOCTBA padoT;

® [pPYNIHUPOBKA HAMEYaeMbIX K  CTPOMUTENIbCTBY  OOBEKTOB IO
TEXHOJIOTHYECKUM IPU3HAKAM.

1.2. B mpouecce (opmupoBaHUs M pacueTa IOTOKa YCTaHaBIMBAIOTCA
OYEpPEIHOCTh BO3BEACHUA 3JaHUM U COOPYKECHHMM; NPOJOJIKUTEIBHOCTD
CTPOUTEIbCTBA OOBEKTOB M pACUETHBIE CPOKM BBOJA HUX B 3KCIUTyaTalHIo;
IIPOCTPAHCTBEHHBIE, TEXHOJIOTMYECKUE U BPEMEHHBIE ITAPAMETPBI ITOTOKA.

@opMUpPOBaHUE KOMIUIEKCHOTO TMOTOKAa HAYMHAETCS C YCTAHOBIIECHUS
CTPYKTYpPbl MOTOYHOI'O CTPOMTENBCTBA - PALMOHAIBHOTO pPACUICHEHUS 0OBHEMOB
BBHITIOJIHAEMBIX Pa0OT Ha MapayljiebHO (PYHKIIMOHHPYIOUTHE OOBEKTHBIC MOTOKH.
O0BbeMbl padbOT KakI0T0 0OBEKTHOIO MOTOKA PA3JENsIOT Ha CIIEHUaTN3UPOBAaHHBIE
MOTOKM HAa OCHOBAHUU MPUHATHIX CLIOCOOOB MPOU3BOACTBA PAOOT, a TAKIKE UCXOS
U3 OCOOCHHOCTEH OOBEMHO-TJIAHUPOBOUHBIX U KOHCTPYKTHUBHBIX pELICHUN
BO3BOJIUMBIX 3IaHUN U COOpYKEHUH, HOPMaJIbHOM 3arpy3Ku
CHEUATU3UPOBAHHBIX WM KOMIUIEKCHBIX OpHUTIajl, BBINOJHSIOMIUX 3TH IMOTOKH,
PaBHOMEPHOCTHU HCIIOJIb30BAHUS PECYPCOB U PUTMHUYHOCTH IIPOU3BOJICTBA.

1.3. Tlpu pa3paboTke 00BEKTHOrO MOTOKa Bce Buabl CMP pexomenmyercs
pa30uBaTh Ha CIELIMAIM3UPOBAHHBIC TOTOKH 110 YKPYITHEHHON HOMEHKJIATYpe:

1. MexaHu3UpOBaHHbBIE 3€MJIIHbIE PAaOOTHI MO YCTPOMCTBY KOTJIIOBAaHOB U
paboThI HYJEBOTO LIMKJIA, B TOM YHCJIE€ TOJATOTOBKA MO/ MOJIbI;



2. MoHTaxHbIe pabOTHI HYJIEBOTO IUKIIA;

3. MoHTax cOOpHOro >Xele300€TOHHOrO0 KapKaca M CTEHOBBIX MaHEJNEeH,
MEPEropoOOK U TUIUT MOKPBITHS;

4. KpoBenbHble paboTHI;

5. BHyTpeHHUE CaHUTapHO-TEXHUYECKUE U BEHTUIISIIIUOHHBIC PAOOTHI;

6. BHyTpeHHue 37eKTPOMOHTaKHBIE PaOOTHI;

7. 3anoaHeHue MPOEMOB U CTOJISIPHBIE paOOThI;

8. YCTpOMCTBO MOJIOB;

9. OtaenoyHslie padoOTHI;

10. biraroyctponcTtso.

B cocraBe cnenuanu3upoBaHHBIX MMOTOKOB BBIIEISETCS OCHOBHOW MOTOK,
TEMII BBIMOJIHEHUSI KOTOPOTO  OMpENETseT TEMIbl BBINOJHEHUS JPYTHX
CHEUaIN3UPOBAaHHBIX MOTOKOB. Ecin 00beM cHenuain3vpoBaHHOIO IOTOKA
MPEBBINIAET MPOU3BOJCTBEHHYI0 MOIIHOCTh OpuUTajabl, BBINOJIHSIONIEH €ro,
NOCJIEIHUN pacujieHsIeTCd Ha psi  MapajuieIbHbIX IOTOKOB, BBINOJIHIEMBIX
OTIIEIbHBIMU Opuragamu. B3zauMHas yBs3ka Mexay coOOW CHelUaTn3UPOBAHHBIX
INOTOKOB MCXOJIUT W3 TEXHOJOIMYECKHX CXEM IpPOU3BOJCTBA paboT -
MOCIIEIOBATENLHOM, MAPAIUICIIBHO-TIOCIEA0BATEIBLHOM, CMEIIIAHHOM.

1.4. OnpeneneHue Tpya0eMKOCTH paboT

B kypcoBoM mpoekTe peKOMEHAYeTCsl MCIIOIb30BaTh CTOMMOCTHOM CIIOCOO
U3MEpPEHUs MPOU3BOAUTENBHOCTH Tpyna. [lokazaTenb CTOMMOCTHOW BbIpaOOTKH
U3MEPSETCS] CMETHOM CTOMMOCTBIO (LIEHOW CTPOMTENBHOW MPOAYKIIMH) OOBEMOB
CMP, BbITIOTHEHHBIX pabOYUM B €IUHUILY BPEMEHHU.

3a OCHOBY IJITAHOBOM CTOMMOCTHOM BBIPAOOTKU MPUHUMAIOT HE (PaKTUUYECKU
JOCTUTHYTYIO JTAHHOW OpraHu3aiueil B 0a3uCHOM Trojly, a CpPEeIHENPOrPECCUBHYIO
BBIPAOOTKY, KOTOpasi ONpeAesieTCs] KaK CPEemHssl 0 OJHOM TPETH OJHOPOIHBIX
OpraHu3alui, JOCTUTIINX JTYYIIUX PE3yIbTaTOB.

Eciu B KypcOBOM TPOEKTE OTCYTCTBYET BO3MOXHOCTh YCTAHOBHTD
CPEIIHETIPOTPECCUBHYIO BBIPAOOTKY, TOCIEIHSS MOXET OBITh TPUHSATA BHIIIE
cpenHel (mocTUrHyTOM B OazucHOM roy) Ha 15-20%.

[InanoBy!0 BBIPAOOTKY OMNMPEACNAIOT C Y4€TOM OOBEKTHBHBIX YCIOBUU EATEILHOCTH
CTPOMTENBHBIX OpraHu3alMii o popmyse

B = Bp* K *K, *K,, (3.1)
rae Byp - cpennenporpeccuBHas BEIpaOOTKA (B KypCOBOM IIPOEKTE PEKOMEHTYETCS
npuHuMath 1o npui. 3); K. - xosbdumnmenT crpyktypbl paboT, yUHUTHIBAIOIINNA
OTJIMYUE CTPYKTYPbI BBIIOJHEHHBIX pa00T OT HOPMATUBHOT'O ATAJIOHA!



Icc = QO/ Q: (32)

rae Qo - HopMmatuBHas TpynoemMkoctb CMP cTtoumocTtbio 1 MITH. p. (mMpUHUMAETCS
110 HOPMATUBHOMY JTaJIOHY CTPYKTYPHI padoT, mpwi. 4), yen.-ad.; Q - pacueTHas
TpyaoemMkocTe CMP cTouMocCThIO 1 MITH. p. IO JaHHOM OpraHu3auuu (B KypcOBOM
MIPOEKTE OMpeJesieTcsi pacyeToM), yen-aH.; K - koadduiment , yunTeIBaromun
TEXHUYECKUI YPOBEHb Pa3BUTHUSL CTPOUTEIBHBIX OpPraHu3aluuil (IpUHUMAETCs B
KypcoBoM mpoekte paBHbIM 1); K, - KoaQpummeHT, KoppeKTHPYIONMUil pa3HUIly B
CMETHBIX II€HAX Ha MECTHbIE MaTepHalibl, YCTAHABIUBAETCA B 3aBUCHUMOCTH OT
palioHa CTpOUTENbCTBA, M1 BopoHexckoi obmactu pasen 1,0.

[Tpu cTOMMOCTHOM CIOCOOE OICHKH TPYAOBBIX 3aTpaT TPYAOEMKOCThH I-TO
CIEIUATM3UPOBAHHOTO MTOTOKA HA J-OM OOBEKTE YCTaHABIMBACTCS 1O (opMyJie
_Cyri

qij -100, (33)

i
rae Cj; - cMeTHas CTOMMOCTb J-TO OOBEKTa, p.; Yi - CPEIHMI YyHAeNbHBIH BecC
CTOMMOCTH I-ii pabOThI B 00IIIeH CMETHOW CTOMMOCTH J-TO 00BbeKTa (CM. MpHII.3),

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

2. NPOEKTUPOBAHME U PACUYET OBBEKTHOI'O IIOTOKA

HpOCKTHpOBaHI/IC H pacyeT 00BEKTHOIO IOTOKA MOTYT OBITH OCYIICCTBJICHBI AOBYM:
METOJIaMH: UCXO/sl U3 YCTAHOBJIEHHBIX CPOKOB CTPOUTEILCTBA MM 110 33JaHHOW (HOPMAaTUBHOM)
MOIOHOCTU CTPOUTCIILHOI'O NMOAPA3ACIICHH. B KYPCOBOM IIPOCKTC IMPOCKTUPOBAHNC 00BEKTHOIO
IMMOTOKa MPOU3BOAUTCH I10 3a,[[aHHOfI MpOAOJIKUTCIIbHOCTHU.

2.1. [IpoexTpoBanue 00BEKTHOTO ITOTOKA 1o 3a1aHHOMN
MPOJIOJKATETLHOCTH

[Ipu 3amaHHON TPOJOIDKUTEIHLHOCTH OOBEKTHOTO TOTOKA PACCUUTHIBAIOT
MPOJIOJDKATEILHOCTH W HWHTCHCHBHOCTH CHEIMATM3UPOBAHHBIX ITOTOKOB  C
MOCJICAYIOIIMM TTOAOOPOM paIlMOHAIBHBIX COCTAaBOB OpHuTaj.

VY CI0BHYIO MTPOIOIKUTENHHOCTD CIEIIMAIM3UPOBAHHOTO TTOTOKA HA KaXKIOM
00BEKTE PACCUUTHIBAIOT 1O PopMyIie

¢y = iy ,
Y a5

rae M - yCaoBHasA NpOAOJIKUTECIIBHOCTh KaXXA0I0 CICHHUAJIN3UPOBAHHOIO IOTOKA,

(4.1)

INpUHUMaeMas paBHOM oOOIleMy KOJIMYECTBY OOBEKTOB B IOTOKE; (ij -
TPYIOEMKOCTb paboT Ha 00bekTe, ompenenstorca mo ¢dopmyne (3.3); X (; -
CyMMapHasi TPy I0€MKOCTb CITCIIUATN3UPOBAHHOTO TTOTOKA.



HpOI[OJ'DKI/ITeJ'IBHOCTB O9KBUBAJICHTHOI'O CIICHUAJIM3UPOBAHHOI'O IIOTOKAa Ha

00b-€KTE€ PACCUUTHIBAIOT 1O (popMyIie

To— ) t
2 =0—Z°p, (4.2)

p+QY
rae To - 3ajaHHast NPOJIOJKUTENBHOCTh OOBEKTHOTO MOTOKA, KOTOpasi B KYpCOBOM
IpOEKTe onpeaessercs no popmyie
To =Ty +0+ Ty,
Tys - TPONOJIKHUTEIBHOCTh IOJATOTOBUTEIBHOTO IIEPUOJA, OIpPEENAeTCs Ha
ocioBe CHull 3.01.03-85 «HopMbl NpOAOIKUTENIBHOCTH» ISl  OOBEKTa
MaKCHMAalbHOH ~MPOJOIKUTEIBHOCTH; Ty - TIEpHOA  BBITYCKa MPOAYKINY,
IPUHUMAETCS PpPaBHBIM HOPMATUBHOM MPOAODKUTEIBHOCTH I  OCHOBHOI'O
00beKTa; 0 - MPOAOIKUTENBHOCTh NEPUOJIA PAa3BEPThIBAHUS BCEX OOBEKTOB (M3-3a

OTCYTCTBUS HOPMATHBOB IpHHUMaETCs B nipenenax /0% oT mpoaomKUTEIbHOCTH
CTPOUTEIHCTBA OCHOBHOTO OOBEKTA, BXOASIIETO B OOBEKTHBIA MOTOK); Ztop -

CyMMa  TEXHOJOTHYECKUX W  OPTaHMW3AIMOHHBIX  TEPEPHIBOB  MEXKIY
CIEeIUAIM3UPOBAHHBIMU TTOTOKAMH, B KypPCOBOM IPOEKTE MPUHUMAaeTcs paBHOMU O;
> Q¥ - cyMMa YCJIOBHBIX ONEPEKEHHI CIENUATM3UPOBAHHBIX ITIOTOKOB B KOHIIE
TTOCJIETHEr0 O0OBEKTA:
> Qy =3 toyn,m -y tOyl,m , (4.3)
rIe Ztoy“'m - CyMMapHO€ YCJIOBHOE OKOHUYAHHE MOCJICAHETO MOTOKA Ha MOCICTHEM
00BEKTE; Etoyl’m - CyMMapHO€ YCJIOBHOE OKOHYAHHE TIEPBOTO IIOTOKAa Ha
MOCJIEAHEM OOBEKTE.
dakTHyecKkas MPOJOJDKUTEIBHOCTh CICIUAIU3UPOBAHHOIO TIOTOKAa Ha
T000M 00BEKTE orpeensiercs no Gopmyne
tij = tijy * 1. (44)
KomnnuecTBO HMcIOHUTENIEH B 6pI/Ira):[e JJI1 BBIITOJIHCHUSA CIICHUATIU3UPOBAHHOI'O ITIOTOKA
BBIYHCIISIETCS 10 (hopmyIie
rj =X qij 1> tij , (45)
rae  Uj - TIPOMOIDKHTENBHOCTD j-TO CIEHHUAIN3MPOBAHHOTO IIOTOKA Ha BCEX

00beKTax; X (jj - TPYJOEMKOCTb ] -TO CIEIHAIU3MPOBAHHOTO MOTOKA Ha BCEX
00BEKTaXx.
IToce Bcex  pacueroB (mynkta 4.1) nOpousBOAUTCA  YBSI3Ka

CIICOUAIM3UPOBAHHBIX IIOTOKOB B OOBEKTHOM U OCYHICCTBIIAIOT pacdeT €ro

BPCMCHHLIX ITapaMCTPOB C IIOMOIIBIO MAaTPUILIbI CTPOUTCIBHOI'O IIOTOKA.



BrIBOIEBI:

IIpakTnuyeckas padora Ne 4
Tema: BolnmosiHeHNEe KaJIeHIAPHOIO IUIAHA
[leas  paboThl: HAy4YUTh CTYACHTOB COCTaBJSATh  KaJCHJApHbIE  IJlaHA

CTPOUTCIILCTBA

Xoa pab6oThi:

Kanenpapuele miaHbl (MX COCTaB, CTPYKTypa W CTENEHb JACTAIN3AINH)
3aBUCUT OT TOr0O B KAakOM COCTaB€ OPTraHU3aLMOHHO-TEXHOJOTHYECKOU
JOKyMEHTaIluu OHU pa3padateiBatoTcsi. B cocraBe IIOC pazpabaTeiBaeTcs
KAJICHJApHBIA [UIAH CTPOMTENIbCTBA MW MOATOTOBUTENIBHOIO Mepuoja |
COCTaBJISIETCSI HA OCHOBAHUM TPYA03aTpar U3 CMETHBIX pacueTtoB. B cocrase III1P
pa3pabaTbiBaeTCs KaJeHIAApHbIN IJIaH MPOU3BOJICTBA padOT WM CETEBOU rpaduk,
KOTOPBIN IETAIbHO OTPAXKaeT peaabHYyI0 NPOJOJKUTEIBHOCTh CTPOUTENIBCTBA.

Camoil pacnpocTpaneHHON (opMoOll KaleHAapHOrO Tpaduka SBISETCS
ceTeBas MOJENb, KOTOpas MO3BOJSET B 0OoJjiee HarsIAHOM (opMe OTpas3uTh
MOPSIJIOK BBITIOJIHEHUSI pa0OT CTPOUTENLHOTO 00BEKTA.

[Topsinok pa3pabOTKu KaJeHAAPHBIX IJIAHOB.

1. CoctaBnenue mnepedHs pabOT B TEXHOJOTMYECKOM IMOCIEI0BATEIbHOCTH HX
BBITIOJIHCHUS,

2. Onpenenenrie 00beMOB (10 padOYNM UepTeXKam);

3. BpiOop MeTOna mnOpOU3BOACTBA C TMEPEYHEM HEOOXOAUMBIX MAIMH U
MEXaHHU3MOB, pacyeT HOPMATUBHOU TPYJAOEMKOCTH U MAIIMHOEMKOCTH;

3. Onpenenenne coctaBa OpUrajl v 3BeHbEB, KOJTUYECTBO CMEH.

4. OnpexaeneHue pacuyeTHOW MNPOJOJDKUTEIBHOCTH OTIEIBHBIX BHUIOB PabOT U
BBISIBJICHUE UX BO3MOYKHOCTU COBMEIICHUS;

5. CpaBHEHUE MOITYYEHHON TPOJOJKUTENBHOCTHU 1O rpapuKy ¢ HOPMATUBHOMN WM
JUPEKTUBHOM; KOPPEKTUPOBKA.



Ha ocHOBe KaneHIapHOTO IiaHa CTPOST rpaduku MOTPEOHOCTH B MaTepHaliax U
TPYIOBBIX pECypcax.

IIpumep 3ano/IHeHHSs] KaJTeHAAPHOIO IUIAHA
I'pada 1 . HaumenoBanue pador.

B oroit Tpade ykaspiBaeTCs TepedeHb paboOT MO BUAAM W TEpHOJAM
(MOArOTOBUTENBHBIM, OCHOBHOM MEPUOJA) B  CTPOrOM  TEXHOJIOTMYECKOU
MOCIe0BaTeIbHOCTH. JloMmyCcKaeTcsi HEKOTOphIE BHIBI PabOT YKPYMHATH, B 3TOM
cllydae IpOU3BOJUTENHN padOT JOKHBI ObITh OAMHAKOBBIMHU.

I'padpa 2,3 OObembl paboT. YKasbIBalOTCS 00bEMbl PAOOT, MOJACUYUTAHHBIE T10
pabounM YepTeKaM.

I'padpa 4. 3arparel Tpyaa. YKa3bIBalOTCS YEN.JH, COIJIaCHO HOPMATHUBHBIM
nokymentam ['DCH, Toxke camoe B rpade 6 TOJBKO Maml.CM JJisi MalluH U
MEXaHU3MOB.

I'pada 5. Tpebyembie MamnHbl. BeiOuparoT B Ba dTana: cHavajga BEIOMPAIOTCS Ha
OCHOBE  TEXHHYECKUX  TapaMeTpoB  (Hampumep, TriayOMHA  KOIMaHWUS,
Ipy30M0IbEMHOCTH, €MKOCTH KOBIIAa W T.1.), @ MOTOM IO 3KOHOMHYECKOMY
CpPaBHEHMIO (C MUHMMAaJIbHBIMU 3aTpaTamu).

I'pada 6. KomuyecTBo MamuH. B 3aBUCUMOCTH OT 00HEMOB U CPOKOB BBITIOJTHEHUS
paboT BRIOMPAIOT KOJUYECTBO HEOOXOIUMOU TEXHUKHU.

['pada 7. [TpoAOIKUTETEHOCTD pabor. PaccuntsiBarot CHayazia
MPOJIOJKUTEILHOCTh MEXAHU3UPOBAHHBIX PA0OT 10 hopMyIie MPUBEICHHON HUXKE,
a TIOTOM YK€ paboT, BHITIOTHSIEMBIX BPYYHYIO.

T . =N,_. /(I *A4*a)

MEX AMCM

T
T o T

rae - MOTpeOHOE KOIMYECTBO MaIll-CM;
Ny — KoJinuecTBO MatuH (rpada 6.);
A — xomuecTBO cMeH paboThl B CyTKH (Tpada 8.);

o — K03(HUITMECHT TIEPEBBINTOJIHEHHSI HOpM BhIpaboTkH (B mipeaenax 1,05-1,25).



ITponomkUTENPHOCTE pa0OT BBIIONHAEMBIX BPY4YHYIO T, (1H.) OIpENeNsIoT myTeM
nenenus Q, (4en. JH) Ha KOJIMYECTBO PabOYMX N,, KOIMYECTBO CMEH A (0OBIYHO

paBHO 1) m ko3 duIMeHTa MEepeBBINOJHCHHS 0, (Koiebsercs B auamnazone 1,05-
1,25).

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

I'pada 8. Yucno cMeH OOBIYHO MPHUHUMAIOT PAaBHOHM 2 - JJI MEXaHU3UPOBAHHBIX
pabort, 1 — myisa pydHbIX paboT.

I'pada 9. YUnucnennocts pabounx B cMeHy. OnpenensieTcss KOHKPETHO 0 COCTaBY
opurasebl (rpada 10).

I'pada 11. I'paduueckass yacts. PabOTHI BBITIOMHSAEMBbIE B OJIHY CMEHY OOBIUHO
0003HayalTCs OJHOW JIMHUEHW, 2 CMEHbl — JABYMs mMapauienbHbiMu. Han aHumu
(JIMHUSIMU) YKa3bIBAETCSA KOJUYECTBO pab0o4ynX (MAIIMHUCTOB) U KOJIMYECTBO CMEH
(manpumep 2 x 1).

3aTeM CpaBHUBAIOT HOPMATHBHBIN WM JUPEKTUBHBIA CPOK C MOCTPOSHHBIM Ha
rpaduke. ['maBHOE ycioBHe YTOOBI (DAKTUUECKUN CPOK MO KaJICHJAPHOMY IIaHy
COBIIAJIaJ C AUPEKTUBHBIM WJIM HOPMATUBHBIM CPOKOM WJIU TOMaAal B paMKH.

YToObl OIEHUTHh KaJICHJApPHBIA IJIaH MO MOTPEOJCHUIO TPYIOBBIX PECYpPCOB
CTpOST rpadik NBHKEHUS PabOYMX KaJApPOB MO TpauKoM B BUJE SIIOPHI, TIE B

KXl MPOMEKYTOK BPEMEHM CYMMHUPYETCS KOJMYECTBO pabOyuX, yKa3zaHHOE
HaJ[ JINHUSMU rpauKoB padoT.

Kanennapusli 1aH  oueHUBaeTcss 1Mo  KOA((UIMEHTY HEpaBHOMEPHOCTH
nekenusa padounx Kp=Nmaxc/Ncp, rae NMakc — MakcMMajabHOE KOJMYECTBO
pabounx, Ncp — cpeiHee KOIM4YeCTBO pabouux;

Ecnu Kp He npesbimaer 1,5, To KaJleHAApHBIN [1J1aH YAOBJIETBOPUTEIEH.


http://ppr-load.ru/blog/grafik_stroitelno_montazhnykh_rabot_v_sostave_ppr/2013-05-21-29

Bpems: BossefieHun B pabosmx aHsX
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POBaHME hyHnaMeNTa

IIpakTnuyeckas padora Ne 5
Tema: BoinmojiHeHHe ceTEBOro mjiaHa

I.[e.m; paﬁoTbI: HAaY4YUTb CTYACHTOB BBIIIOJHATL CCTCBLIC Fpa(I)I/IKI/I

Xoxa padoThi:

[TocTpoenue cereBoro rpaduka 3aKIFOYAeTCS B MPABUILHOM COCITMHCHUH MEXKITY
co00l paboT-CTPEIOK C MOMOIIBIO COOBITHI-KPYXKKOB. [Ipu 3TOM MpaBHIIBHOCTH
COCTMHEHHSI CTpPEJIOK 3aKJTI0YACTCS B CJIETYIOILIEM.
- Kaxaas pabota B ceTeBOoM rpaduke JOHKHA BBIXOJUTH W3 COOBITHS, KOTOPOE
03HaYaeT OKOHYaHHE BCeX paboT, pe3yabTaT KOTOPHIX HEOOXOAUM JJIs €€ HaJasa.
- coOBITHE, O3HAYAIOIIIEE HAYaJI0 OMPEACICHHOW pabOThl HE JOKHO BKJIIOYATh B
cels1 pe3ynbTaThl pabOT, 3aBEpIICHUE KOTOPHIX HE TpeOyeTcs JUis Hauyaja dTOU
paboThI.

I'paduk crpouTcs cieBa HaMpaBO, U KaXJI0€ COOBITHE C OOJBIIMM IOPSIKOBBIM
HOMEPOM JIOJDKHO OBITh  PacmoJIOKEHO TipaBee mnpeabiaymero. Crpenkw,
nzoOpaxkaromme  paboOThl,  JOMHKHBI  pacrojaratbcsi  CjleBa  HAmpa,o.
[Toctpoenue rpaduka HauMHAeTCs ¢ M300pakeHHs pabdoOT, HE TPeOyIOUUX s
CBOETr0 Hayaya pe3ysibTaTOB BBIMOJHEHUS Apyrux padbor. Takue pabOThI MOKHO
Ha3BaTh UCXOOHbIMU, TaK KaK BCE OCTalbHbIE pa0bOTHl KOMIUIEKCa OyIyT
BBITIOJIHATBHCS TOJIBKO TIIOCJI€ WX IIOJHOTO BBIMIOJHEHUs. B 3aBHCMMOCTH OT



CHelU(PUKU TIAHUPYEMOT0 KOMILIEKCa, UICXOAHBIX pabOT MOXKET OBITh HECKOJIBKO,
a MOXET ObITb TOJBKO OjHA. [Ipu pa3MeneHuH HCXOAHBIX pabOT HEOOXOANMO
YUUTBIBaTh, YTO Ha CETEBOM TIpaduKe, AOHKHO OBITH TOJIBKO OJHO HCXOJHOE
coObITHE.

Ha puc.2 npeacrasieHbl IIPUMEPBI IIOCTPOEHHUS Hayaja CETEBOT0
rpaduka: puc.2 (A) — ani BapuaHTa ¢ OAHOW HCXOIHOM pabortoit (padorta
a), puc.2 (b) — s BapuanTa ¢ TpemMs HICXOAHBIMH paboTamu (a,0,B).

a) MCXOAHBIE fJAHHBIE: 6) MCXOAHBIE [JAHHBIE:

OBosHadeHne | NpegwecTeyo OBosHaveHne | MpegwecTey o

paboTel wue paboTel paboTel wme paboTel
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Puc. 2. IIlpuMep nmocTrpoeHus HayaJia ceTeBoro rpaguka

B nmpomecce mampHEWIIEro TOCTPOCHUS CETEBOro rpaduka HEOOXOIUMO
IPUICPKUBATHCS CIICTYIOIINX TIPABHLIIL.

Ecmm pabota «r» 10mKHA BBITTOHITHCS TOJBKO TOCIE BBHITIOJHEHUS PaOOTHI «ay,
TO Ha Tpaduke 3TO M300pakaeTcs B BUJE IOCICAOBATEILHON IEMIOYKA PadOT H
cooObITHit (pHcC. 3).

(o))
Puc. 3. NU300paxkeHue noc/jie0BaTeJIbHO BhINOJHAEMbIX Pa00T

Ecnu nnst BeIoHEHHUS paboOT «I» M «e» HeOOXOANM pe3ysbTaT OJHOM M TOW Ke
paboThI, HAIIPUMEP «B», TO TPaPUK JOHKEH UMETh CIIeAYIONUil BUI (puc. 4).

Puc. 4. U300pa:kenune padoT BbHINOJHSEMBbIX MOCJ€ OTHON U TOH ke padoThl



Ecnu nms BBIMOTHEHWS OMAHOW WM HECKOJBKHX padoT (HampuMep — «e»)
HEOOXOJMM pe3ynbTaT ABYX HJIM HECKOJBKHX PadOT (HAmpuUMep «B» M «I»), TO
rpaduk OyJeT UMETh CIICIYIOMUM BU (pHC. S).

Puc. 5. U300pakenue padoThbl BHINOJHAEMOM MOCJIe HECKOJIBKUX PadoT

Ecnu TUTSI BBITIOJTHEHUS OJTHOM WIH HECKOJBKHUX pabor
(HampuMep «2»Hu «e») HeoOXOUM pe3yJbTaT JIMIIb HEKOTOPOH YacTH JApYrou
paboTHl (HampuMep «a»), TO dTa paboTa pa3OMBacTCS HA YaCTH TaKHUM OOpa3oM
yToOBl TIEpBas €€ YacTh (Hampumep, «al») BBIONHAIACH JI0 TOJYYCHUS
pe3yiibraTta, HEOOXOAMMOIO JUIs Hadajga IepBOM paboThl («2»),a BTOpas M
nociuenyronme  vyactu  («a2», «a3» ¥ T.JO. —  OCTaBIIAsica  4acTh
paboThI «a»),BBHIIOHSIIUCh ~ TAPAJJIENIbBHO CO  BTOpOMl  paboroit  («e») w
HOCJICIYOIUMU (PHC. 6).
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paboTa a

Puc. 6. U300pa:xkenue padoT BHINOJHAEMbIX MOC/TE YACTUYHOIO BbINOJHEHUS
padoThI

JIBa cocenHuX COOBITUSL MOTYT OOBEAMHATHCA JIMIIL ONHOW pabotoit. Jlms
M300pKEHUST TapaJUICIbHBIX PabOT BBOIATCS TPOMEKYTOYHOE COOBITHE U
¢dukTuBHas padota (puc. 7).

HENpaBHABHO: B npaBHNbHO:
B - ",
"
3 20,
r
r

Puc. 7. U300pakenune padoT MMEKLIUX OJJHO HAYAJIbHOE U KOHEYHOE COObITHE

Ecnu BeImonmHeHne kakoi-mbo paboThl (HampuUMep, «€») BO3MOXKHO TOJIBKO TIOCIIe
MOJIYYCHUSI  COBOKYITHOTO  pe3yjbTaTa JBYX WM Oojiee  mapauieibHO
BBHITIOJIHAEMBIX Pa0OT (HAMpUMeEp, «B» MU «T»), a BBHIMOJHEHUE IPYrol padoThI
(HampuMmep, «1») — TMOCIe NOJYYEHHUs pe3yJbTara TOJbKO OJHOM W3 HHUX



(Hampumep, «B»), TO B CETEBOM Tpaduke HEOOXOIMMO BBECTH JIOTIOJHUTEIHLHOE
coObITHE U (PUKTUBHYIO paboTy (puc. 8).

HEMNPABEHNEHO: npaBHNBHO:

Puc. 8. Ucnosib3oBanue GUKTHBHOI PadoThI

B ceTn He TOIKHO OBITH «MYRUKOE)», T.€. IPOMEKYTOUHBIX COOBITUH, U3 KOTOPBIX
HE BBIXOJMT HU ojHA paboTa (Hampumep, coObitue No7 Ha puc. 9). Taxxke He
JOJDKHO ~ OBITh «X60CHMI06», T.€. TPOMEXKYTOUHBIX COOBITUH, KOTOpPBIM HE
IPEIIIEeCTBYET XOTs Obl 0JjHa paboTta (Hampumep, coobitue Ne2 puc. 9).

r

Puc. 9. «XBOCTBI» U «TYIMKW» HA CeTEBOM Irpaduxe

8. B cerm He [OOMKHO OBITh 3aMKHYTBIX KOHTYPOB, COCTOSIIMX U3
B3aMMOCBSI3aHHBIX PA0OT, CO3MAIOIIMX 3aMKHYTYIO Ienb (Hampumep, Iernoyvka
pabot «1», «r»» Hapuc. 10 (A)). [lanHas cuTyalusi CKopee BCEro CBUIETEIbCTBYET
00 ommOKe MpU COCTABJIICHUH TIEPEUHs padOT U ONpeIeICHUN UX B3auMOCBs3eil. B
TaKOM Cllydae HEOOXOJMMO MPOAHAIM3UPOBATh HCXOJHbIE JaHHbIE W B
3aBUCUMOCTH OT CJAEJIAHHBIX MO0 UTOTaM aHajii3a BBIBOJAOB, JIMOO MEpeHanpaBUTh
paboTy CO3MANIYI0 UK B JIpyroe coObIThHe (eciu padoTam, HAYMHAIOIIUMCS B
TOM COOBITHH TpeOyeTcsl ee pe3yJibTaT, WM €CIIM OHA SIBJIAETCS YacThbio OOLIEro
pesyiibTara), 1100 COBCEM MCKIIOUUTH €€ U3 KOMILIEKca (€C/IM BBISIBIICHO, YTO €€
pesynbrar He TpeOyercs). Ha pue. 10 (Bb) npencraBiieHa cuUTyanus Korna
paboTa «I» ABJISIETCS 4aCThIO OOIIETO pPe3yJibTara.



McxogHble gaHHbIE:
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Puc. 10 (A). Ilpumep nukia Ha ceTeBOM rpaduke

HMcxogHele QaHHEIE:
B)

OBo3Ha4YeH | MpegwecTeyH
we paboTel | wue paboTel
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Puc. 10 (b). YcTpaHeHHe IMKJIA HA CeTeBOM rpaduxe

Kaxnas paboTta B ceTeBOM rpaduke JOKHA OMPEEISIThCS OJHO3HAYHO, TOJIHKO
el mpucymiel mapoil COOBITHM — HE JOJDKHO OBITh COOBITHH C OJWHAKOBBIMHU
HOMepaMmu. [l TpaBUIIBHOM HyMepalMu COOBITHM TOCTYIMAOT CIEAYIONUM
oOpa3oM: HyMepaiusi COOBITMH HAUYUHAETCS C HCXOJHOTO COOBITHS, KOTOPOMY
naetcst Homep 0. W3 ucxonHoro coobitus (0) BBIYEPKUMBAIOT BCE UCXOISALIUE U3
Hero paboThl, Ha OCTABIICICS CETH BHOBb HAXOMSIT COOBITHE, B KOTOPOE HE BXOJIUT
HU OJIHa paboTa. DTOMY COOBITHIO AaeTcs HoMep 1. 3aTeM BBIUEPKHUBAIOT PaOOTHI,
BBIXOISIIUE U3 COOBITHS 1, U BHOBH HAXOJSAT HAa OCTABIIEHCS YAaCTU CETU COOBITHE,
B KOTOpPO€ HE BXOJIUT HU OfHa paboTa, eMy MpPUCBAMBAETCSs HOMEp 2, M TaK
MPOJIOJDKACTCA 70 3aBEpIIaIIero coowiTus. [lpumep Hymeparuu CeTeBOTO
rpaduka nokaszaH Ha puc. 11.



Puc. 11. Ilopsaaok Hymepanuu ceTeBoro rpagpuka

Ha rpaduke He A0MKHO OBITh (DUKTUBHBIX pPAOOT, KOTOpbIE AyOJHPYIOT
uH(popmanuio apyrux pador. Hanpumep, padora, coeaunsiomas coopitust NeS u 6
Ha puc. 12 (A) nyOnupyer paboTy «wK», padota, coenunstonas coobrtus Ne2 u 4
nyonmupyeT paboTy, COeTUHSIONTYI0 cOObITHS No2 u 3.

A) HeNpaBuAbHOE NOCTpOEHKME rpadmKa: B) npasMnbHoe NnocTpoerue rpaduka:

Puc. 12. HenmpaBuibHOe UCII0JIb30BaHHEe (PUKTUBHBIX padoT

dopma rpaduka 1omKHA OBITH MPOCTOM, 0€3 JTUITHUX NIepecedeHri. BoIbIIMHCTBO
paboT cieayer u300pakaTh FOPU3OHTAIBHBIMU JUHUAMHU. Yaiie Bcero rpaduku
CTPOSIT OT UCXOJIHOTO COOBITHUS K 3aBEPIIAIOIIEMY.

CHauana ceTeBoil rpaduK CTPOSIT B YEPHOBOM BapHaHTE, IIPU 3TOM TJIABHOE — HE
BHCIIHWW BWJ CETH, a JIOTUYECKas IOCIEIOBATEIBHOCTD BBIOJTHEHUS pPaboT.
3ateM TpoBOAMTCS TpadHuuecKkoe YHOPSIOYCHHE CETH JJII YMCHBIICHHS YHCIIa
B3aMMHO IEePECEKAIIINXCS PadoOT.



OnucanHas BBIIE METOJWKA TOCTPOCHHUS CETEBBIX TpadWKOB 001amaeT psaoM
HEJIOCTATKOB:

o Jlo mocTpoenust rpaduka JOCTATOYHO CIOKHO BBISBHUTH OIMUOKHA B MCXOHBIX
JTAHHBIX.

o OTCYTCTBYIOT U€TKHE KpUTEpUU (DOPMYITUPOBKU COOBITHIA, U HE BCETJa SIBHOU
ABJISIETCS] HEOOXOJIMMOCTh BBEJICHUS (PUKTUBHBIX padoT.

o Jlo moctpoenust cereBoro rpauka HEBO3MOXKHO OIPEACIUTh, CKOJIBKO B HEM
Oynet coObITHI U (UKTUBHBIX PabOT. DTO JeslaeT HEBO3MOKHBIM Ha HA4aJIbHBIX
ATamax OnpeaesuTh pa3Mephl rpaduka.

o Ilpu mepBoHaYaNbHON NPOPHCOBKE CTPEJIOK CJIOKHO OINPEAENIUTh, KyJa HX
Jy4llle HANPaBUTh U KaKyI0 IJIMHY OHU JOJIKHBI UMETh.

o Ilpomeccel GopMyIMPOBKHM U HyMEpalluud COOBITUNA B 3HAUYUTEIHLHON CTENEHU
HOCSIT CYOBEKTUBHBIN XapaKTep.

o @opmanu3zanys ONUCAHHBIX BBIIIE MPOUEAYP MPEACTABIAECT ONPEACICHHBIC
TPYJAHOCTH, YTO 3HAYUTEIHHO YCIOXKHSIET pa3paboTKy aJeKBaTHBIX aJTOPUTMOB
MOCTPOCHUS TpauKOB ¢ momoIbio IBM.

o Ilpm nnaHUpOBaHMM KOMIUIEKCOB C  OOJBIIMM  KOJMYECTBOM  padoT
CTPOUTENBCTBO CETEBbIX TIpadUKOB B PYYHOM PEKUME MPAKTUYECKU
HEBO3MOKHO.

Hamu npeuaraercst 6osiee CUCTEMHBIN MOAX0/ K IOCTPOEHUIO CETEBBIX IpauKOB,
B 3HAYUTEIBHOM CTENEHW YCTpaHSIOWIUK yKa3aHHble HenocTaTku. lIpennmaraemas
METO/IMKA COCTOUT U3 4-X 3TaIoB.

IIpakTuyeckas pad6ora Ne 6

Tema: BbinosHeHUe CTPOUTENIBLHOI0 N'eHEPATBHOIO IVIAHA
[eab paldoThI: HAYYUTH CTYJCHTOB BBIMOJHATH CTPOUTEIBHBIN T'E€HEPAIbHBIN
TJ1aH
Xoxa padoTbi
1. PazpaboTka cTpOMIreHIIaHA

OcnoBoit cocraBnenus CI'TI sBusercs memecooOpaszHasi parioOHAIBHOCTD
pacIoyIOKEHUsI  DJIEMEHTOB ~ CTPOUTENIBHOTO  XO3SWUCTBA, TMPU  KOTOPOM
o0ecrneunBaeTcs:

- MUHHUMAaJIbHAasA MPOTAKCHHOCTL BPEMCHHLBIX ceTeu KOMMYHI/IKaI_II/II\/'I;



- MUHIMAJIBHOCTh 00beMa CTPOUTENIHCTBA BPEMEHHBIX COOPYKEHU;

- MAaKCHMaJbHO BO3MOXXHO€ WCIIOb30BaHUE B TMEPHUOJI CTPOUTEIIHCTBA
UMEIOIIHUXCS Ha CTPOUTEIBHOM

TJIOMIAKE ¥ CHOCUMBIX 3/IJaHU B KQ4€CTBE BPEMEHHBIX COOPYKCHHI;

- o0ecrieueHre CcoOMIOACHUS TpPeOOBAaHMM TEXHUKH O€30MacHOCTH
IIPOTHUBOITOKAPHBIX HOPM TIPH Pa3MEICHUE BPEMEHHBIX COOPYKCHHUM;

- yA00CTBO AKCILTyaTallMA BPEMEHHBIX COOPYKEHUM;

- MUHHUMAJIbHOC KOJHYECTBO HEOOXOJIMMBIX IEPETPY30K M TEepeMEIICHUN
CTPOUTEIBHBIX TPY30B;

- paloHaIbHAs B3aMMOYBS3Ka IMaCCaKUPO- U TPY30MTOTOKOB;

- MAaKCHUMaJbHOE€ HCMOJIb30BAHUE HWHBEHTAPHBIX W  TEPEABMKHBIX

BPEMEHHBIX 3aHUN U COOPYKECHUMU.

1.1 Pa3memieHne MOHTAKHBIX KPAHOB M NMOAbEMHHUKOB

Jlnst MOHTa)ka >KUJIBIX 37MaHUM mpuHuMaeMm OarneHHBIM kpaH Kb-160.2 ¢
TEXHUYECKUMU XapaKTePUCTUKAMM:

- MAaKCUMAaJIbHBIN BBUIET CTPEINbI — 25 M;

- MUHUMAJIbHBIN BBUIET CTPEIBI — 18 M;

- paauyc MOBOPOTHOM MIaTGopMbl KpaHa — 3,8 M;

- 0a3a kpaHa — 6 Mm;

- IIUPUHA KOJIEU — 6M;

- MaKCUMaJbHas Ipy30N0AbEMHOCTD — 5,5 T.

[Tonoxxenue nMoaHEeMHUKOB (DUKCUPYETCSI OTOOpaKEHUEM MX rabapuToOB, 30H
paboThl U MyTed moabe3a K HUM. [loq1beMHUKN YCTaHABIMBAIOTCSA MPU BBICOTE
3maHuil Oosee 6 STaked M3 pacyeTa OJWH MOJABEMHUK Ha 2-3 CEKIIMH KHIIOTO

3IaHUA.

1.1.1 TlonepeyHasi NMPUBSA3KA MOJAKPAHOBBIX IMyTell 0AIIEHHOT0 KpPaHA

(cxema u pacyersbl)



IIpy nmonepeyHoun NpuBsA3KE YCTaHABIMBACTCS:
- TMI0JIOKEHUE OCEH MTOAKPAHOBBIX IIyTEMH.

- PaCCTOAHHUC OT KpaHa n0 (bacaz[a 3JaHusA
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Puc.1 Cxema nonepedyHoi NpuBsA3KU MOJKPAHOBBIX MyTEH

hs — BBICOTAa OaylJIaCTHOW MPHU3MBI MPUHMUMAETCS C Y4ETOM MapKd KpaHa,
re0JIOTUH MECTHOCTH U MPUHSATOTO BHUJIA PEIBLCOBBIX MyTEH.

hs = 0,12M - pu YCIIOBUU MPUMEHEHHS ISl BEPXHETO CTPOCHUS PEIBCOBBIX
nyTel >Kene300€TOHHBIX OajoK, MpU 3E€MIITHOM TOJIOTHE, CIO0XXEHHOM W3
CYTJIMHUCTOTO TPYHTA, U IPUMEHEHUS 1)1 Oajutacta meoHs.

|l = 0,8M —1MHA IIATEL.

Jnst mebHs u rpaBus 1: M koadduiment ecrecrBeHHoro otkoca 1:1,5.
CrnenoBaTelbHO, PACCTOSTHUE OT OCHOBAHUS OTKOCA JI0 HIDKHETO Kpas OaJlJIaCTHOM
npu3msl lg =0,12-1,5=0,18m.

1. Pacu€t paccTostHUSI OT CTPOSIIETOCs 3aHUs 10 OCH TOJKPAHOBBIX MyTeH

C yu4éToM 0e30MMacHOT0 PacCTOSTHUA 10 OAITACTHON MPU3MBI.

1 1
Bl == Eﬁeal +Eﬁ +UJ2+E'ELLIH +5' HEKFH



l6e;1 — MHHHMAJIBHO JIOIYCTHMOE O€30IacHOE PACCTOSHHE OT OaylIacTHOU
PU3MEI 10 Tabaputa cTpoeHus, npuauMaem 0,7M.
0,2 — MUHMMaJIBLHO JIOMYCTHMOE PACCTOSHHE OT KOHIIA IIMajibl JI0 OTKOCa

OaJIITaCTHOM MPU3MBI,M.
1 1
B,=07+0,18+0,2+ 3 D,8+§ + 0,6 = 4,48m

2. Pacu€t paccTosiHUsI OT CTPOAIIETOCS 34aHUs 10 OCU MOJKPAHOBBIX ITyTEH
C y4€ToM O€30MaCHOTO pACCTOSIHUS [0 BBICTYMAIOIIEH YacTH MOBOPOTHOU

atopmbl

BE = Eﬁeaz + RFIDEI.FL-‘.[

l6es0 — MUHEMAJIBHO JTOMTyCTUMOE 0€30I1aCHOE PACCTOSIHUE OT BBICTYIAIOIICH
YacTH KpaHa /10 rabaputa cTpoeHus, npuaumaem 0,7M.

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

B, = B,, noatomy npuanmaem B=5 m.

1.1.2 IlpoxosibHasi MpUBA3KA MOAKPAHOBBIX NMyTell OALICHHOIO0 KpaHa
(cxema u pacueTsbl)

[Ipn npoaoabHOM MPUBSI3KE KPAHOB YCTAHABIMUBAKOTCA:

-KpalHUE CTOSIHKH;

-ITuHA (M OTpaXKICHUE) MyTeH;

-MeCTa TYIIMKOB U KOHTP Tpy3a.
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Puc. 2 Cxema npo1016HOI TPUBA3KU MOJIKPAHOBBIX ITyTEH

OHpCI[CJIGHHe KpaﬁHHX CTOJAHOK C YYCTOM MOHTa)>Xa MAKCHMAJIBHO H
MHUHUMAJIBHO YAAJICHHBIX 3JICMCHTOB.

5% + x? =18°

X =+/(18% =5%) =17,29u

| =2.x=2-17,29 =34,58

Kp
JInvHa NOAKPaHOBBIX ITYTEU:
IDPHEHT

= IKE}.ET. +2-L.+2- IL'1'3?1'1 + Hﬁ.Kp.a rac

I

Lip.cr.- PaccTosiHME MEXIy KpalHUMH CTOSHKAMH KpPaHa, OIPEeeIsieMoe 10

cxeMme, M;
L, - BelMurHA TOPMO3HOTO MyTH KpaHa, IpuHUMaeMas He MeHee 1,5M;
L.yn. - pacCTOSIHME OT KOHIIA PENbCa JI0 TyIUMKOB, paBHoe 0,5M;
|oPvem —3458+2-15+2-0,5+6 = 44,581
PaccunThiBaeM HE0OXOAUMOE KOJIMYECTBO 3BEHBEB IOJKPAHOBBLIX IyTeH
IpY YCJIOBUH, YTO JUTHHA 1oy3BeHa |ym= 6,25 M.
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[Ipuarmaem 8 moONy3BEHBEB, MPU 3TOM (haKTHUECKas JJIMHA MOAKPAHOBBIX
IIyTEN COCTABIISACT:
dawt .
I =8:6,25=50m
IIpuHMMaeM JUIMHY OAKPAHOBOTO IyTH SOM.

KoppekTupoBka TOpMO3HOTO My TH:

| _wly =271, —H. 50-3458-2.15-6
mopm 2 2

=3,21lu

1.1.3 OnpeneJienne onacHbIX 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 IIPOCTPAHCTBO, IJI€ BO3MOXKHO IIaJICHUE
rpy3a mpu ycTaHOBKE W 3akperieHun dneMenToB. Cormacao CHull 12-03-99, sta
30HA SABJISIETCS NMOTEHUMAIBHO omacHOM. OHa paBHA KOHTYpY 3J4aHus IUIIOC 10M,
Tak Kak BbIcOTa 3AaHus 52Mm. Ha cTpoiirenmuiane 300y 0003HauaeM MyHKTUPHOU
JIMHUEHN, @ HA MECTHOCTH — XOPOILIO BUJUMBIMU MpeIyIpeIuTeIbHBIMU 3HakamMu. B
3TOW 30HE MOXXHO pa3MeIaTh TOJbKO MOHTaXHBIM MEXaHW3M, BKJIKOYas MECTO,
OTpaHMYECHHOE OrpaXKJICHHEeM MOAKPaHOBBIX MyTel. CKiIaaupoBaTh MaTepUaIIbI
3nech Henb3s. [ns mpoxona nrofeil B 37aHUME Ha3HAyaeM ONpeJeieHHbIE MecTa,

o00O3HaueHHbIE Ha CTpoWreHmyiane c¢ dacaga 3AaHus, TTPOTUBOIOJIOKHOTO



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

HaBC€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. Ompezgensiercsa Jyisi OallleHHBIX KpPaHOB
MyTEM HAHECEHMs] Ha IUIaH W3 KPAMHUX CTOSHOK IMOJYOKPYXHOCTEH paJnyCcoM,
COOTBETCTBYIOIIMM MaKCHUMaJIbHO HEOOXOIMMOMY JiJisi pabOThI BBIIETY CTPEIbI U

COCAMHCHUA UX IIPAMBIMH YTOJIICHHBIMHA JIMHUSAMMU.



R18000

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

30Ha nepemMenieHus rpysa

30HOW IIEpEMEIICHHs T'py3a Ha3bIBAIOT IPOCTPAHCTBO, HAXOMSIIEECH B
npefenax BO3MOXKHOI'O INEPEMENIEHUS I'Py3a, ITOJABEIICHHOTO Ha KPIOKE KpaHa.
30HBI ONPEIENAIOTCS PACCTOSHUEM IO TOPU3OHTAJIU OT TpaHMIbl paboyeil 30HbI
(30HBI OOCTYKMBaHMs) KpaHa JI0 BO3MOKHOIO MECTa IMaJeHUs Ipy3a B Ipoliecce
ero nepemeneHus. [ OameHHbIX KpaHOB IPaHMIIA 30HbI ONPEIENIeTCS 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 nepeMelIeHHs Irpy3a 0ObIYHO OTAEIBHO Ha IUIaHE HE BBIAEISIOT - OHA
CIIY’)KMT COCTaBJISIIOLIEH MpPH pacueTe TIpaHMl] OMACHOM 30HbI PabOThI KpaHa,

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

30Ha paccenBaHUs Irpy3a

30HOM pacceuBaHHs Ipy3a Ha3bIBAECTCS IPOCTPAHCTBO, HAXOIALIEECS B
npezenax BO3MOXKHOIO pacCceMBaHUs TIpy3a B Clydae MaJCHUS BCIEIACTBUE
pacKauMBaHHs €r0 Ha KPIOKE 1107 AUHAMHUYECKUMH BO3IACHCTBUSMHU JIBHKECHUUN
KpaHa W Cuibl JaBjieHus BeTpa. llIlnprHa 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; Il — paboudas 30nHa

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



Omnacnast 30Ha paOOTHI KpaHa
OmnacHoi 30HOM pabOTHI KpaHa Ha3bIBAIOT MPOCTPAHCTBO, IJ€ BO3MOXKHO

MMagCHUC I'py3a IIPpHU €ro INCPCMCIICHHUN C YUYCTOM BCPOATHOI'O PAaCCCHBAHUSA IIPHU

najieHuM.
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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 TpaHMIlAa OMACHOW 30HBI R, pacCUMTHIBAETCS I10

bopmyie:

R,, =R, +05- ¢ ., +/..,

rae R, — MakCUMaJbHBINM pabouyuii BEUIET CTPEIbI KpaHa, M;
05-/,, — MOJIOBUHA JUTMHBI HAUOOJBIIIETO TIEPEMEIAEMOT0 IPy3a, M;

ls,—  JOTOJHUTEIBHOE  pacCTOSHHWE i1  Oe30macHod  paboThI,

6e3

ycranaBiuBaemoe 1o CHull, 7, =9wm;

6e3

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



B CTOpOHY OTKpBITBIX IUIOIIAJOK CIEAYET MNPEIyCMOTPETh OrPAHHMYECHUE
BBICOTHI MMOABEMa Tpy3a MpU MOTPY30YHO-pa3rpy30uHbIX paboTax AJs
YMEHBILIEHUSI 30Hbl PAacCEUMBAaHUS M, COOTBETCTBEHHO, OMACHON 30HBI PabOThI
KpaHa.

OnacHas 30Ha MOAKPAHOBBIX IIyTEH

OTO TeppUTOpUSs, BHYTPU KOTOPOH 3alPELICHO HAXOXKIEHHUE JI0AeH (KpoMme
MalIMHUCTA) U Pa3MEIIEHHE MEXaHU3MOB, 3JEKTPOIIUTOB U T. 1. 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)

[Tonoxxenue nMoaHeMHUKOB (PUKCUPYETCSI OTOOpaKEHUEM MX rabapuToOB, 30H
paboThl U MmyTel Mmoabe3na K HUM. [IoAbeMHUKHN yCTaHABIMBAIOTCS MPU BBICOTE
3MaHuii 0oJiee MEeCTH dTaKEW U3 pacyeTa OJIMH MOJHEMHUK Ha 2-3 CEeKIIMH KUJIOTO
3J1aHUS.

OnacHoil 30HOIM pabOTHl TOJBEMHHKA HA3bIBAIOT MPOCTPAHCTBO, TJI€

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



oT Fa6apI/ITOB MNOABCMHHUKA B INNIAHC, a IIPpHU IMOABCMC HaA 6OJ'IBIHYIO BBICOTY Ha

Kaxaeie 15M moapemMa cinenyeT 100aBsaTh o 1 M, T. €.

A=5+i.(H—2o)
15

[loapeMHUK pacriosiaraeM B TOpLIE 3aHHUS.
OmnacuHast 30Ha paboOTHl MOAbEMHHKA A ormpexaensercs mo Qopmyse, B
3aBHCHUMOCTH OT BBICOTHI 31aHUsI H =52m

A:5+i-(H—2o)=5+i.(52—2o)=7,13M
15 15
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Puc. 9. Onacnas 30Ha pabotsl noabéMHUKA.VIl — onacHas 30Ha pabOTHI
HoabEMHUKA

Ha wmectHOCTH I'paHUObI OIIACHBIX 30H 0003HaYCHBI CIICaJIbHBIMH
OpUCHTHUPAMMU, IINIIaKaTaMHU U COOTBCTCTBYIOIIIMMH CBCTOBBIMU CUT'HAJIAMH, XOPOIIO
BUIHWMBIMHN KpPAaHOBIOHWKaM, CTpPOIAJbIIUKAM W MAIIMHUCTY IIOJAbCMHHKA B JTr000¢€

BpeMs CYTOK. MecTa ycTaHOBKM U UX TUN yka3aHbl Ha CITI.



1.2 Pacyer 00beMOB CTPOMTEJHCTBA BPEMEHHbIX AJMHHHCTPATHBHO-

OBLITOBBIX 3aHMI

Pacuer mpousBoaum Ha ocHoBaHuM noiydeHHOW B KIICK uwncinenHoctu
pabounx N U HNPUHATOrO PELICHMS 110 UX 3aHATOCTH Ha 00BEKTaX CTPOUTEIILCTBA C
UCITIOJIb30BaHUEM/IEH | CTBYIOIIIMX HOPMAaTUBOB.

JInsi OpUEHTHPOBOYHBIX PACUETOB YJEJIBHOIO BECAa Pa3IMYHBIX KATETOPUU

pa6OTaI-OHlHX, 3aHATBIX Ha CTPOUTCIILCTBC 00BeKTa BOCITIOJIB3YCMCA CIICAYIOIINMUA

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

T.o. Konr4ecTBO paboOTaOIIUX OMPEACIISIIOTCS 0 POopMYyIIaMm:

N 48
N _ =—"™_—__ —57yen., U3 HUX MY>KUYUH — N _ (M )=0,6-57 = 34uen.,
oow 0,85 0,85 2 y oﬁm( )

JKEHIMH — N, (JK)=0,4-57 = 23uen. |

o0y
N, =012-N_;, =012-57 = Tuen.;

N,on =0,03-N,,, =0,03-57 = 2uer..

OnpenenuM MakKCUMaJIbHYIO UYHCIEHHOCTh padoTalomMx B Hauboiee

MHOTI'OYHCJIICHHYIO CMCHY U3 pacycTa:

-paboune — 70% ot N, ;

-UTP u cayxammue — 80% oT N,;p ;

-MOII u noxapHo-cropoxeBas oxpaHa — 80% oT N, -

Torma » N* =N +Ns, + N, =07-N,, +08:N,,, +08:N,,,=07-48+
+0,8-7+0,8-2=41yen.,

M3 HUX MYK9HH — » N(M)=0,6-41=25uex.,

KEHIIMH — » N(JK)=0,4-41=16vex..

Pacuer cBoaum B Tabmuiy 1.



[Tpon3BOACTBEHHO-OBITOBBIC TOPOJKH paclojaraéM Ha CIUITAHWUPOBAHHOM
IJIOMAJKe C MaKCUMaJIbHBIM MPUONMKEHHEM K OCHOBHBIM  MapIipyTam
nepeaBIKeHHs paboTaroMX Ha 00beKTe, B 0€30MacCHON 30HE OT pabOThI KpaHa.

Jlnst  obecrniedeHust 0€30MACHOTO TPOXOJa B  OBITOBBIC ITOMEIICHUS
YCTPauBaIOTCA TEIIEXO/IHbIE JOPOKKM U3 eOHs mupuHoi 0,6M, KOTOpble He

IMPOJICTAaOT YCPE3 OIIACHBIC 30HBI I'PY30IIOAbCMHBIX MCXAHHU3MOB.

Pacuer miomnaaeit BpeMEHHBIX aIMUHUCTPATUBHO-OBITOBBIX 3IaHUI

Tabmamma 1
HopmartusHb1i Tpebyemas | IIpunsras
No HaunmenoBanue YuciaeHHOCTh
[IOKa3aTellb IUIOIIAb, IUIOIIAb,
I./10. | IoOMeleHnit paboTarommx
Ha | uen., m° M2 M°
1 2 3 4
I'apnepoOHbIE
1 PAEP N,.. (M%) |09 30,6/20,7
M/K 31,4/314
2 YV MBIBATbHUKH ZNCM 0,05 2,05
3 | Tyaner DN 0,07 2,87 2,8
4 | Jymessie M/XK > N*(M/X) | 043 10,75/6,88 | 24,3/243
5 CymmuibHas ZNCM 0,2 8,2
ITomemenue s 15,5
6 DN 0,1 4,1
oborpesa
ITomemmenue mis
7 DN 0,6 24,6 31,2
npreMa MUK
9 ITpopabcekast Nirp 4 24 24,5
10 | ducneruepckas 0,4- Ny 7 16,8 18
24m?Ha 100 yen.
ITomemenue mis
11 N oo 36m°Ha 400 wern. | 24 24
coOpanuii )
72v“1a 1000 uen.
12 [TpoxoaHas 2yer. 7 14,0 18
Bcero: 245,4




[Ipon3BOACTBEHHO-OBITOBBIE ~ TOPOAKH  JOJDKHBI — pacroyiaraTbCsi — Ha
CIUIAHUPOBAHHOM TMJIOMIAJKE C MaKCHUMAaJbHBIM MPHOJIIKEHHEM K OCHOBHBIM
MapuipyTam TepeABIKeHUs paboTalomux Ha 00bekTe, B 0€30MacHOM 30HE OT
paboThI KpaHa U UMETh OTBOJ, IOBEPXHOCTHBIX BO/I.

st obecrieueHusi 6€30MaCHOTO MPOX0/a B OBITOBbIE MOMEIIEHUS JTOTKHBI
OBITh YCTPOEHBI IEIIEXOJIHbIE JOPOKKKM M3 IEOHS mupuHOi He Menee 0,6M,
KOTOpbIE HE JOJDKHBI IPOJIEraTh YEpe3 OIACHbIE 30HBI T'PY30MOABEMHBIX
MEXaHHU3MOB.

[IpunsiToe B rp.6 penieHue Mo KaKI0M NMO3WLMU WM NMPU OObEIUHEHHUH
MOMEIICHUI Pa3IMYHOTO HA3HAYEHHS B OJIHOM 3JIaHUU MEPEHOCHUTCS B TaOJIHILY

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

1.3 Pacuer miomageil CKJIAACKHUX NMOMeEHIeHHH (OTKPBIThIE, 3aKPbIThIE

CKJIAJbl U HABECHI)

B naHHOM KypCcOBOM MPOEKTE MPeTyCMaTPUBAIOTCS:

- OTKPBITBIC CKJIQIbl, MpEAHA3HAYEHHBIC MJIs XPAaHCHHWS MaTepHUalioB HE
TpeOyIOIMUX  3alIUThl  OT  aTMOC(hEpHBIX  BO3JeHCTBUN  (OETOHHBIE U
KeIe300€TOHHbIE KOHCTPYKIMU, KUprmud U T.a.). OHM pacrojararoTcsi B 30HE
JEHCTBASI MOHTQ)XXKHOTO KpaHa, OOCTY)KHUBAIOIIETO OOBEKT; IMPHUBSI3KY CKIAI0B
MPOU3BOJAMM BJOJL JIOPOTM Ha pacCTOSHUUM IM OT OOOYMHBI; UIMPUHY
CKJIQJIMPOBAHMS IPUHUMAEM 8M.

- 3aKpBITBIC CKJIaJbI (OTAIUIMBAaEMbIe M HEOTAITUBACMBIC) JUIST XPAHCHUS
JIOPOTOCTOSIIIIMX M TOPTSIIMXCA Ha OTKPHITOM Bo3ayxe matepuanoB (LlemeHr,
U3BECTh, (paHepa, TUIIC U T.1T.).

- HABECHI IS XpaHEHUs] MaTtepuajaoB. He M3MEHSIOMMX CBOMX CBOMCTB OT
MepeMeHbl TEeMIIepaTyp W BIAKHOCTA BO3/lyXa, HO TPEOYIOMIMX 3alllUThl OT
MPSAMOTO BO3JCHCTBHUS COJHIIA U aTMOC(EPHBIX OCAIKOB (CTOJSAPHO-TUIOTHUYIHBIC
u3JIenusl, pyoepous1, cTaib apMaTypHas u T.11.).

CTpOUTEIBHEIH 06BEM OTHOTO 3HaHIs: 36%16%52=29952 (m°)



CTOMMOCTb OZHOTO M° st 16-3TaXKHOTO KAPKACHO-TIAHETBHOTO 3IAHUS B
renax 2003 r. coctasuset 4000 pyo.

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

CrouMocTh Bcero komiuiekca B IieHax 2010 r. ¢ ydeToM MNEpPEBOIHOIO
uHaekca K=5,62 119 808 000*3*5,62=2 019 962 880 (py©.)

3alaHHBIN CPOK CTPOUTENILCTBA 26 MECSIIEB.

CpenneronoBas CTOUMOCTbD CMP B IeHax 2010 I..
W -12 =932290560. (py6.)

CpenueronoBas croumoctb CMP B nenax 1984 r.: %leO?GBS,Z
(py0.)

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

roxosoro oorema CMP.

Pacuet myrommanen cKiIaJIcKuX IIOMeEIEHNH

Tabauma 2
Pacuernas
T'ogoBas TJIOIIAAb
Tpebyemas | [Ipunstas
Ne Tun ckiagoB U XpaHsAIIXCS CTOUMOCTD | CKIIaJICKHUX
IJIOINAb, | IUIOMIAMIb,
/1. | MaTepHuasoB CMP, MIOMELICHU I , ,
M M
MJH. py6. | Ha 1MiaH.pyO.,
2
M
1 2 3 4 5 6
1 OramunBaeMsble 24 75 78,3
2 HeorammmBaemslie
- IEMCHT 9,1 29
- U3BECTh 3,108 4,5 14 139,5
- BOMJIOK, ITaKJIsg MUH.BaTa, 29 91
cyxas IITyKaTypKa u T.1.
3 Hagecnl 243




- cTaslb apMaTypHas
- pyOepowu,
THPOU30JIAIIMOHHBIC
MaTepUaibl, KepaMuUIecKast
IIJINTKA

- CTOJISIPHO-TIJIOTHUYHBIC
U3JICTTHSI

- 6I/IT}’MH3H MaCTHKa

33
48

13
13

11
150

41
41

Bcero:

460,8




1.4 Pemrenue 1o ycTpoicTBY BpeMEHHBIX AaBTO10POT

[Ipu npoeKkTUpOBaHNU aBTOAOPOT B COCTaBE CTPOMIEHIIJIaHA OHU OOecreueH
MOABE3 B 30HY AEHUCTBUSA IOIPY30YHO-PA3TPy30YHBIX MEXAHU3MOB, K CPEICTBAM
BEPTUKAJIBHOIO TPAHCIIOPTA, CKJIaJJaM, MACTEPCKUM U OBITOBBIM ITOMEIIECHUSM,

B KypcoBOM IIpOEKTE€ HCIOIB3YIOTCA B IIEpUOJA  CTPOUTENILCTBA
IIPOEKTUPYEMBIE IOCTOSHHBIE JOPOTH M BPEMEHHBIEC MPOE3Abl U YIIMPEHUS UL
CTOSIHKM aBTOMAIIWH MPU pa3rpy3Ke MUPUHON 6 METPOB.

IlocTrosiHHBIE TIpOE3ABI Il HKCIOJB30BAaHUA B IEPUOJ CTPOUTEIBCTBA
BBINIOJIHAIOTCS B JIB€ ouepeAau. B Hauane pgemaercs OETOHHOE OCHOBAHHE U
YKJIQIbIBACTCSl HWKHUW CJIOM IIOKPBITUSA, W3 KPYIHO3EPHUCTBIX IIJIOTHBIX
acanbpTOBBIX cMmecell. Bo-BTOpyro ouepenb, K MOMEHTY OKOHYaHHUSl 3aCTPOMKH
KOMIUIEKCA, IIPOU3BOAUTCA PEMOHT HUIKHErO CJIOS U YCTPOWCTBO BEPXHEIO CJIOS
HOKPBITHS U3 acPabTOOETOHHBIX ECYAHBIX CMECEH.

KoHCTpyknmern BpEMEHHBIX JOPOT B HPOEKTE MPHUHATHI JTOPOKHBIC
KEJIe300€TOHHBIE IIJIUTHI.

[[Iupuna npoe3xen yactu — 3,5 MeTpa, C YIIMPEHUSAMH I CTOSIHKY MaIluH
npu pasrpyske-6.0m.

MuHMMaIBEHOE PACCTOSHUE MEXTY JOPOTroi u 3a00pom -1.5m.

Pannyc 3akpyriieHus 11t CTpOUTENBHBIX IPOE3A0B 12 METpPOB.

Ha  crpoiirennnane  [isi  OpaBWIBHOM  OpraHu3allii  JBH)KCHUS
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: HAaYIUTb CTYACHTOB BLIIIOJHATL CTPOUTCIIbHBIC YCPTCIKU



Xon padoThI:

CmpoumenvHoimu uepmedrcamu Ha3bIBAIOT YEPTEKHU, KOTOPBIE COJAEpIKAT
MPOEKIIMOHHOE M300paKeHHE CTPOUTENIbHBIX OOBEKTOB U UX 4YacTe U Jpyrue
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 IIPOLIECCE CTPOUTENBCTBA, CaMO CTPOUTEINBCTBO M HOPMAJIBHYIO
HKCILTYaTALMI0 TOCTPOEHHOTO 3aHusl, OOBEKTA.

UepTexku NOKHBI TOYHO TepenaBath (OpMy M pa3Mepbl 31aHUS] U €ro
KOHCTPYKIUH, OBbITh MOHSATHBIMH, YETKUMH, OPOPMIICHHBIMH IO CTaHJapTaM.
[Ipy BBINOJHEHHM CTPOUTENBHBIX YEPTEXKEH OMUPAIOTCS Ha MpaBuia
YCTAHOBJIEHHBIE  TOCYJIAPCTBCHHBIMM  CTaHAAPTaMU  €IUHOM  CHUCTEMBI
KoHCcTpykTOpckoi nokyMeHTtaruu (ECKJl) u cranmapTel cUCTEMBI MPOEKTHOM
nokyMenTtaruu st ctpoutenibetBa (CIIIC), koTopble yCTaHABIMBAIOT €AUHBIC
MpaBUJia BBIMOJHEHUS, 0DOPMJICHUS M OOpAaIeHUs] MPOEKTHOW JOKYMEHTAIINH.
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 IPOEKTA:

- TUIIOBOM IIPOEKT;

- UHIVWBUYaIbHbIN MPOEKT;

- SKCIIEPUMEHTAIbHBIN IPOEKT.

B 3aBucumMoCTH OT CTaiuM TPOEKTUPOBAHMUS:

- TEXHOPAOOUHIA IPOCKT;

- paboune 4epTeKu.

Conepxanue U 0opopMIIEHHUE CTPOUTEIBHBIX YEPTEKEH BO MHOTOM 3aBUCUT
OT BHUJIAa CTPOUTEIBHBIX OOBEKTOB M OT HA3HAYCHUS CaMUX YEPTEXKEH, OT
MPUMEHAEMBIX KOHCTPYKIIMA UM CTPOUTEIBHBIX MAaTEPUAIOB, OT METOJIOB
BO3BEJICHUS 3[JaHUI U COOPYIKEHUU, OT CTAAUU ITPOEKTUPOBAHUSL.

CrtpouTenbHblE YEPTEKH OTIMYAOTCS OOJbIIMM pasHoobOpazuem. HMx
MOKHO KJIaCCU(PHUIIMPOBATH CIEAYIOIIUM 00pa3oM:

1. B 3aBUCHMOCTH OT BHJIa CTPOUTEIEHOTO OOBEKTA:

- UePTEXKU TPAXKIAHCKUX 31aHUN;

- YePTEXKU MPOMBIIIJICHHBIX 31aHUN;

- YEPTEKU CEIIbCKOXO3IMCTBEHHBIX 31aHUM;

- UEPTEKU MHKEHEPHBIX COOPYKECHUMU.



B cBs3u ¢ Takoil kimaccudukanueil mpou3BOIUTCS pas3iesieHue padounx
yepTeKed Ha YacTH, KaXKJIOM M3 KOTOPBIX IPUCBAUBAIOT OCOOYI0 MapkKy,
NPOCTABJICHHYIO Ha KaKJIoM 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 kananmuzaiusi), KM — KOHCTpyKUIUH
METaJUIMYECKHUE U T.1.

[Ipn m3ydeHun WHKEHEPHOW TpadUKU CTYyACHTAM MPHUXOIAUTCS BBITOIHSITH
IIaH  apXUTEKTYpPHO-CTPOUTEIBHOTO uepTEXka MPOU3BOJCTBEHHOTO  3JaHUs
(rapaka, MacTepCKOW, TYHKTAa TEXHUYECKOTO OOCITYXMBAaHHMS M  T.IL.).
CrpoutenbHOE 4YepyYEHHME HMMEET MHOIO OOIIEro C MAIIMHOCTPOUTEIBHBIM, HO
SABJICTCSI  CHEIMU(GUYHBIM  pa3laeioM WHXEHEPHOW TpapuKkd CO CBOUMHU
OCOOEHHOCTSIMU.

[IpnoOpeTeHne HABBIKOB UTECHHS W BBIMOJHEHHUS CTPOUTEIBHBIX YEPTEKEH,
OBJIaJICHUE COBPEMEHHBIMU METOAAaMHU CO3JaHusl rpaduyecKux H300paxKeHuin
CTPOUTEIBHBIX OOBEKTOB, YMEHHUE PACCTABUTH OOOPYJAOBAHHE B TaKUX 3JaHUSIX
SBJISIETCS. HEOTHEMIIEMOM YaCThIO IIpOLEcca MOATOTOBKH OyIyILIEro HHKEHEpa.

[Ipy BBINOJIHEHUH APXUTEKTYPHO-CTPOUTEIBHBIX YEPTEeKEH HEOO0X0IUMO
PYKOBOJICTBOBAThLCS CIAEAYIONIMMHA HOPMATUBHBIMU JJOKYMEHTAMU:

1. Enqunoii cucremoii koHcTpykTOpckoi qokymenTauu (ECK/).

2. Cucrtemoii npoekTHOM nokymeHTanuu st crpoutensctBa (CITIC).

3. CtpoutenbHbiMU HOpMamu U nipaBuwiiamu (CHull).

IHocienoBaTeIbHOCTH BBINIOJIHEHHUS CTPOUTEIBLHOIO YepTeKa

1) TIpounTaTh W U3YYHMTH MPEIJIOKECHHBIM BApUAHT YepTEXkKa 3aHHS.

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

3) BhIMOJHUTS KOMITOHOBKY TMOJISI YepTeka, ¢ YIETOM BCEX HAIIMMCEH,
pa3MEPHBIX JTUHUNA U MAPKUPOBOUYHBIX KPYKKOB.

4) Berueptuth twian 3ganus (TOCT 21.101-97), HayaB ¢ HaHECCHUs
MPOJOJBHBIX W  TOMEPEYHBIX Pa30MBOYHBIX  KOOPJUHAIIMOHHBIX  OCEH
(pucyHok 192).
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Pucynok 192 - BeruepunBanue pa30MBOYHBIX KOOPAHMHAILIMOHHBIX OCEH
5) BeruepTuTh KOHTYpPBI HapY)KHBIX M BHYTPCHHUX KalUTAIBHBIX CTEH 3/IaHUS U
KOJIOHH, eci oHu uMeroTcs (pucyHok 193) mo 'OCT 21.501-93.
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Pucynok 193 - HaneceHue Ha IjlaHEe CTEH 37aHUS

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

7) BBINOTHUTH TUTAHUPOBKY MOMEIICHUN (pa30MTh 3aHUE HA OTJ/CIBbHBIC
MTOMEIIICHHS ), BEIYUCPTUTH MEPETOPOJIKH, HAMETUThH PACIIOJIOKCHUE BHYTPECHHUX
neepHbIX TpoémoB 1o 'OCT 21.101-97 u T'OCT 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, CTAaHKH, MOJBEMHO-TPAHCIIOPTHOE OOOPYJOBAHHUE, PEILCOBHIE MYTH,
MOAMOJIbHBIE KaHaNbl, MOJAKpaHoBble nyTH W T.1.) 1o ['OCT 21.112-87 u
CaHUTAPHO-TEXHUYECKUX YCTPOUCTB (AyIlIeBble KaOWHBI, PAKOBUHBI, YHUTA3bI U
t.4.) mo 'OCT 21.205-93.
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PI/ICYHOK 194 - Hanecenue OKOHHBIX U ABCPHBIX ITPOCMOB, JICCTHHIIL U ILIOIIAA0K

O ._[

10) Hametuth pacnoyioxeHHe ABIMOBBIX M BEHTWISIIIUOHHBIX KaHAJIOB IO
I'OCT 21.501-93.
IMocienoBare IbHOCTH HAHECEHUSI PA3MEPOB HA IUIAH 31AHUSA
B cootBercTBUM ¢ 'OCT 21.101-97 u 'OCT 21.501-93 (pucyHok 194):
1) TToka3aTh pa3Mepsl BHE KOHTYpa IIJIaHa.
2) Hanectn HeoOXoauMble BHYTPEHHHE pa3Mephl MOMEIIEHU B Ipeaciax

KOHTYpa IJIaHa.
3) IToka3aTh BBICOTHBIC OTMETKH II0JIOB U TUIOMIAIOK B METPAX.
4) Yka3aTh IUIOMAAM B MPABOM HIDKHEM YTy BCEX MOMEIICHHH B M
MOAYEPKHYTh TOHKOW JIMHUEH.



A 4
oH = <
16,94 g &/J'” : w1
%4: _© HIF
S
Xls S “ERES
SiS| st S : &
LAY % ’5"0 [ <
190} Yoo 3020 380}) 2520 280114 7209
8
7 = = g L&
$ ' |
" 40770, 2020 7290 J,rzm

6000 s

é @Jﬁm @

Pucynok 195 - M300paxeHue Ha MiIaHe CAaHTEXHUYECKOT0 000pyAOBaHUS U
IIPOCTAHOBKA Pa3MeEPOB

IHocnenoBaTeJbHOCTH 0(POPMIICHUS YEPTEkKA 3AAHUSA

1)  HangnucaTh Ha3BaHWE WM 0003HAYCHUE U300pAKCHHIA.

2) Hanectn Ha3BaHWEC IIOMCINCHUH WM BBIMOJIHUTDh 3KCIUTMKAIHIO
(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 cBegeHNsi 00 OCHOBHBIX KOHCTPYKTHBHBIX 3JIEMeTAX 31aHUS

Hazemnbie cTpoeHwMs, MpeIHa3HAUYCHHBIC IS KUIJIbs, IIPOU3BOICTBEHHBIX H
JPYTUX eJIel, Ha3bIBAIOTCS 30aHUAMU.

Koncmpykmuenwie I71eMeHM bl 30aHusn — 3TO OTJICTIbHBIC
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)  Ommocmka ajis 0TBoAAa aTMOC(HEPHBIX BOJ OT CTEH 3/1aHusA (OOBIYHO
mupuHoit 700-1000 MM ¢ ykioHowm ot 1 g0 3 %).



3)  ILJoxonb —3TO HWKHSSA YaCTh HAPYKHOUM CTEHBI, KOTOpAs MPUIIETACT K
byHIaMEHTY M BBICOTOM JO YpOBHS moja (MpEeAoXpaHseT OT OCaJAKOB U
MEXaHUYECKUX MOBPEKICHUM).

4)  Cmenvt HApYy)KHbIC ¥ BHYTPEHHHE, KOTOpbIC OBIBAIOT HECYIIHUE,
CaMOHECYIIIME U HABECHBIE.

5)  Ilepexpvimusi medncOysmadicHvie, KOTOPbIE PpA3ICISIOT 3JaHHE 10
dTakaM (MEXIyITaKHOE, HA/IMOABAIBHOE, IIOKOJIBHOE).

6) Ilepexpvimue uepoauroe OTACTSET BEPXHUIN ITaXK OT YepaaKa.

7)  Ilepecopooku (BHyTpEeHHHE OTpaXKJIA0IIIE KOHCTPYKIIHH,
pazaeIsitonye noMenieHus, ux roammaa 50-180 mm).

8)  Cmponuna - Hecylue KOHCTPYKITUH KPOBEIBLHOT'O TIOKPBITHSI.

9)  Obpewemxka 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 MIEPEKPBITHH.

13) Yepoax moMelieHHEe MEXKAY 4YepJIauHbIM IEPEKPBITHEM M KpbIIIeh
3JIaHuA.

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

15) Ilepemvbiuxa - xene300eTOHHAs Oajka, KOTOPYIO YKIIAIbIBAIOT HAaj
OKOHHBIMA WJIM JBEPHBIMA TIPOEMaMH B CTEHE JJII 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 JIEMEHT JICCTHUIIBI MEKTY
MapIIamH.

19) Tambyp — nomewenue okono 6xooa 6 30amue.

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

IIpakTnueckas 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 MOATOTOBKM MPOM3BOACTBA PAbOT U TEXHOJIOTHIO
MOHTaXa 3JIEKTPOIPOBOJIOK.

3ananue k padore

1. M3yunth 0Opa3iibl MPOBOJOB, YCTAHOBOYHOM apMaTypbl, HHCTPYMEHT.

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

3. BbIMONHUTH HAa MOJENU DBJIEKTPOMPOBOJIKH OJHOKOMHATHOW KBapTUPBI
MOHTaX Y3J0B 3JEKTPOIPOBOAKK (COEOAUHUTH TPOBOJA B  KOpPOOKax,



MOAKIIIOYUTh APMATypy M CBETUJIBHUKH, MOJAKIKOYUTH JJIEKTPONPOBOIKY K
KBAPTUPHOMY LIUTKY ).

4. TIpoBepuTh COMPOTUBICHUE U3OJISIIMH MPOBOJIOK.

5. Tlon pyKOBOJCTBOM MpemnojiaBaTesl MOIAKIIOUUTh KBAPTUPHBIM IIUTOK K
CETH U OCYIIECTBUTH BKIIOUCHHUE JICKTPOOOOPYI0BAHUS KBAPTHUPHI.
OO0mme cBegeHus

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

DIIEKTPONPOBOJKH PA3AEIAIOT HA BUAKI [1]:

OTKPBITAsl — [IPOJIO’KEHHAs! IO NMOBEPXHOCTU CTEH, MOTOJIKOB, IO (pepmam U
T. 1. Ilpu OTKPBHITON 3IEKTPONMPOBOJKE NPUMEHSIOT PA3IHYHBIE CIOCOOBI
MPOKJIAJIKM TPOBOJOB M KaleJeill: HEMOCPEACTBEHHO IO MOBEPXHOCTH CTEH U
IOTOJIKOB, Ha CTPYHAaX, TPOCaxX, poJIMKax, U30JsATOpax, 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 3aMKHYTHIX KaHalaX M IyCTOTax
CTPOUTEIBHBIX KOHCTPYKIMWA, B 3allITyKaTypuBaeMbIX Oopo3max, Mo
MITYKaTYpKOM, 3aMOHOJIMYMBAHUEM B CTPOUTEIBHBIX KOHCTPYKIUAX, B TpyOax u
T. II.

[TuTaHue AMEKTPONPUEMHUKOB KUJIBIX 3IaHUI JOJKHO BBITIOHATHCS OT CETH
380/220 B c cuctemoii 3a3emuiennss TN-S ninu TN-C-S (puc. 8.1) [3].
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Puc. 8.1. Ilpumep cxemsbl anekTpocHab)keHus kBapTupbl cuctemoit TN-C-S.

B coorBerctBun ¢ I[1YD [2] B 3maHusAX cienyeT NPUMEHSTh KalOenu U
MPOBOJA C MEIHBIMU KUJIaAMHU.

[TuTatomue ®W  pacupeNeIuTeNbHBIC CETH, KaK TPaBWIO, JOJDKHBI
BBITIOJIHATHCST KaOeNs MM M TIPOBOJAMHU C aTFOMHUHHUEBBIMHU JKUJIAMU, €CIIH UX
2
pacyeTHOe ceueHue paBHo 16 MM~ u Goree.

Bo Bcex 3maHusAX JTUHUM TPYIIOBON CETH, MPOKJIAIbIBAEMbIE OT TPYIIOBbIX,
ATAXHBIX W KBAPTHPHBIX IMUTKOB JIO CBETWJIHHHUKOB OOIIETO OCBEIICHUS,
IITETICENBHBIX PO3ETOK M CTAIMOHAPHBIX DJICKTPONPUEMHUKOB, JIOJDKHBI
BBITIOJIHATBCST TPEXNMPOBOAHbIMU ((a3ubiii — L, HyneBoit pabouuit — N u
HYJIeBOU 3aUuTHBIA — PE nmpoBOgHUKN).

HyneBoii pabounii ¥ HyJEBOW 3alllUTHBIA TMPOBOJHUKH HE JOIYCKAeTCS
MOJKJIIOYATh Ha MMUTKAX MO OOITUH KOHTAKTHBIN 3a5KUM.

Ceuenus npoBOAHUKOB (Tab1. 8.1) M0JKHBI OTBeYaTh TpeboBaHusM 11. 7.1.45
I1YO [2].

Tabmnura 8.1



Hanmenpmme JNOIyCTUMBIE CEeUYCHUA Kabenen 51 IIPOBOJIOB
IEKTPUYECKUX CETEU B KUJIBIX 3JaHUSAX

. Haumenbiee ceueHue kadeseil 1 MPOBOIOB C
HaumenoBanue JuHuM 9
MeIHbIMH KUJIAMH, MM

JIuHUM TPyNIOBBIX CETEH 1,5
JIMHUM OT 3TaXHBIX 10 KBAPTUPHBIX IIUTKOB U K 55
)
pacueTHOMY CUETUUKY
JIuHUM pacnpenenuTenbHON CEeTH (CTOSKH) IS 4

IIATAHUS KBAPTUD

DNEeKTPONPOBOAKY B MOMEIICHUSIX CIEAYET BBINOIHATH CMEHSEMOM: CKPBITO
— B KaHAJIaX CTPOUTENbHBIX KOHCTPYKIIHMI, 3aMOHOJMYEHHBIX TPyOax; OTKPBITO
— B 3JIEKTPOTEXHUUYECKUX IIMHTYCaX, KOpobax u T.II.

B TexHMUYeCKUX 3Taxkax, MOAIONbAX, HEOTAIUIMBAEMBIX [MOJBAJIAX, YEpAAKaX,
BEHTWSILIMOHHBIX ~ KaMepaxX, ChIppIX U  0CO00  CBIPbIX  MOMEIIEHUAX
ANEKTPONPOBOJIKY PEKOMEHIYETCS BBIIIOJIHATH OTKPBITO.

B 3maHMsAX CcO CTPOWTENBbHBIMH KOHCTPYKIIUSMH, BBITTOJTHCHHBIMUA W3
HETOPIOYMX  MaTepHaoB, JIONYCKAeTCS HECMEHsAeMas 3aMOHOJUYEHHas
IPOKJIaJKa IPYMNIIOBBIX CETeH B 00pO37ax CTEH, IEPETOPOIOK, IEPEKPHITUH, TTO
MTYKaTypKOW, B CJIO€ TOJATOTOBKH TOJla WJIM B IyCTOTAaX CTPOUTEIHHBIX
KOHCTPYKITUH, BBIMOJHSAEMAas KaOeleM WM HW30JMPOBAHHBIMU TIPOBOJAMH B
3al[UTHON 000JI0UKE.

DNEKTPUYECKUE CETH, TPOKIAIbIBACMBIC 32 HEMPOXOAHBIMH ITOJABECHBIMH
NOTOJIKAMMU W B TEPEropojKax, paccMaTpUBAIOTCA  KaK  CKPBITHIC
AJIIEKTPOINPOBOJIKM M HMX CIIEAYET BBHIMOJHATH: 32 MOTOJKAMH M B MyCTOTax
MEPETOPOJIOK W3 TOPIOYMX MAaTEepHaiOB — B METAUIMYECKUX TpyoOax,
oOJagaronMX JOKAIM3AIMOHHOW CIOCOOHOCTBIO, M B 3aKpPBITHIX KOpoOax; 3a
MTOTOJIKAMH M B TIEPETOPOJIKAX U3 HETOPIOYMX MATEPUAJIOB — B BBIITOJTHCHHBIX U3
HETOPIOYMX MaTepualioB Tpybax U Kopobax, a Takke KabemsMu, He
pacripocTpaHstomumMu  roperue. Ilpu 3ToM gopkHa OBITH  ObOecredeHa
BO3MOXHOCTH 3aMEHBI MPOBOJIOB U Kabenen.

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:

— BHEIIHEW BEPTUKAJIbHOMN IJIOCKOCTHIO BAHHBI MJIM JYIIEBOI'O MOJJIOHA WIH
BEPTUKAJIBHOM  IJIOCKOCThIO Ha paccrosuun 0,60 M oT  aymieBoro
paz0OpbI3ruBaTeNs — AU aylia 0e3 MOoI0Ha;

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

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

— TI0JIOM ¥ TOPU30HTAIBHON TUIOCKOCTHIO Ha PACCTOSIHUU 2,25 M HaJI ITOJIOM.
30Ha 3 OrpaHUYUBACTCA:

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

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

B cayHax, BaHHBIX KOMHaTaX, CaHy3JlaX, AYLIEBBIX, KaK MPaBUJIO, JOJKHA
OPUMEHATHCA CKpBITasl 3JEKTPONpPOBOJKA. JlOMycKaeTcss OTKpbITas MPOKIaaKa
Kabenell. B cayHax, BaHHBIX KOMHATax, CaHy3/1axX, AYIIEBBIX HE JOIMYCKaETCs
IOPOKJIaJKa MPOBOJOB C METAUIMYECKUMHU OOOJIOUKAMH, B METaJUIMYECKUX
TpyOax M MeETaNIMYeCKUX pykaBax. B cayHax mis 30H 3 u 4 J0iDKHA

HCIIOJIB30BaThCS AJEKTPONPOBOJAKA C JIOMYCTUMOM TeMIepaTypod H30ISUN
0
170 °C.

B BaHHBIX KOMHaTax, AYLIEBbIX U CaHy3JaX JOJKHO MCIOJIB30BATHCS TOJIBKO
TO 3JEKTPOOOOpYAOBaHHE, KOTOPOE CHELUAIBbHO MpPEJHa3HAYEHO IS
YCTAaHOBKM B COOTBETCTBYIOIIMX 30HAaX yka3zaHHbIX nomeniennit mo I'OCT P
50571.11-96 [4], mpu 3TOM AOKHBI BBITOIHATHCS CIEAYIOIINAE 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 MOJb30BaHHMS);

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



- B 30He () MOTYT MCHOJIB30BaTHCS IEKTPONPUOOPHI HanpsiKkeHreM 10 12 B,
NpeAHa3HaYeHHbIE JUIsI NMPUMEHEHUS B BaHHE, MPHYEM HCTOYHUK MUTAHUS
JOJDKEH pa3MeIIaThes 3a MpeiellaMu 3TOH 30HbL;

- B 30He 1 MOTI'YT YCTAaHABJINBATLCA TOJIBKO BOAOHAT'PCBATCIIN

- B 30HE 2 MOTYT YCTaHaBJIMBATHCS BOJOHATPEBATENIM U CBETUJILHUKHU KJlacca
3aIUTHI 2,

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

VYcraHOBKa IITENCENBHBIX PO3ETOK B BAaHHBIX KOMHATaX, MbUIBHBIX
NOMEIICHUSIX 0aHb, TOMEIICHUIX, COACPKAIINX HarpeBaTeH JIJIsl CayH, a TaKXKe
B CTUPAJIBHBIX IMMOMEIICHUSIX NPAvYeuHbIX HE JOMYCKAETCS, 3a HCKIIOYEHUEM
BAHHBIX KOMHAT KBAPTUP U HOMEPOB TOCTUHMUI]. B BaHHBIX KOMHaTaxX KBapTUP U
HOMEPOB TOCTUHMI] JIOMYCKAETCsA YCTAHOBKA IITENCEIbHBIX PO3ETOK B 30HE 3,
MPUCOEAUHAECMBIX K CETH 4Yepe3 pa3feiuTelibHble TpaHC(HOpMATOPHI WU
3aIUIICHHBIX YCTPONUCTBOM 3alllMTHOTO OTKJIIOYEHHUS, PEArupyroluM Ha
muddepeHnranbHbiil ToK, He npepbimatomuid 30 MA. JIroOble BBIKIIIOUATENTH U
IITENCENbHBIE PO3ETKU JOJIKHBI HAXOIUTHCS Ha paccTosiHuU He MeHee 0,6 M OT
JIBEPHOTO MpoeMa JAyIeBON KaOWHBI.

Pexomennyercs npumeHsaTs Y30 11 TPYyNNOBBIX JWHUK IITENCEIBHBIX
pPO3E€TOK C TOKOM cpabaTteiBaHuss He Ooznee 30 MA, mOpu 3TOM JOJDKHBI
BBIMOJHATHCSI  TPEOOBAaHUS  CEJIEKTUBHOCTU. PexkomeHayeTcsi NpUMEHSTH
KOMOMHUPOBAHHBIC ammapaThl: aBTOMAaTUYECKWi BbIKIOUarens-Y30. B
HEKOTOpbIX ciydasx [1YD o6s3piBaeT yctanoBky Y30.

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

OOsizatenpHON  siBsieTcss  ycraHoBka Y30 ¢ HOMHUHAJIbHBIM — TOKOM
cpabatbiBanus He Oosiee 30 MA 117151 TPYNIOBBIX JIMHUM, MUTAOMIMX PO3ETOYHBIE
CETH, HaxOJAIIMECS BHE MOMEIIEHUWH M B TMOMEIICHHUSIX O0CO00 OMACHBIX U C
IIOBBILIEHHON ONIACHOCTBIO.

Ha BBome B 37aHue A0DKHA OBITH BBHITIOJIHEHA CHUCTEMa YPaBHUBAHUS
MOTEHITUAJIOB ITyTeM OOBEAMHEHUS CICNYIONUX MPOBOIAIIMX YacTe [2, 4, 5 |:

— OCHOBHOM (MarvcTpasbHbli) 3alIUTHBINA TPOBOAHUK;



— OCHOBHOHM (MarucTpasibHbIM) 3a3eMIISIIOIIUA MPOBOJHUK WIIM OCHOBHOM
3a3€MIISIFOLLANA 3aKUM;

— CTAJIBHBIC TPY6I>I KOMMYHI/IK&HI/Iﬁ SHaHHﬁ U MCIKAY 3JaHUAMU,

— MCTAJUIMYCCKHUEC YaCTHU CTPOUTCIbHBIX KOHCTPYKHHﬁ, MOJIHHUEC3alllUThI,

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

PGKOMCHI[YGTC}I IO Xo4ay Icpcaaydn 3JICKTPOSHCPIUH IIOBTOPHO BBIIIOJIHATD
AOINOJIHUTCIIbHBIC CUCTCMbBI YPABHUBAHWA ITOTCHIIUAJIOB.

Jins  BaHHBIX M JAYIIEBBIX IIOMEIICHWM JONOJHUTENIBHAS  CHUCTEMA
YpaBHUBAaHHA  NOTEHLUMAJIOB  SIBISETCS  00s3aTEJIBHOM W JIOJDKHA
IpeAycMaTpuBaTtb, B TOM 4YHUCJE, MOAKIOYEHHE CTOPOHHUX IIPOBOIAIINX
yacTel, BBIXOMAIIMX 3a NpeAensl nomenieHuid. Ecinm  OTCyTCTBYET
ANEKTPOOOOPYIOBAHUE C  MOAKIIOYEHHBIMH K CHCTEME YpaBHHUBAaHUS
IIOTEHUIHAJIIOB  HYJEBBIMH  3aIllUTHBIMM  NPOBOJHHKAMH, TO  CHUCTEMY
YpaBHHMBAHHUs IOTEHIMANOB cleayeT noakimoounth K PE mmHe Ha BBOZIE.
HarpeBaresnbHble 371eMEHTBI, 3aMOHOJIMYEHHBIE B TOJI, IOJKHBI OBITH OKPBITHI
3a36MJICHHOM  CeTKOM WM  3a3eMJIEHHOW METAJUIMYECKON  000JI0YKOi,
IIOJICOCIMHEHHBIMU K CHUCTEME YpaBHUBAHUA IIOTEHUMAIOB. B KauecTse
JNOTIOJIHUTENIBHOW 3aIlUTHl U1l HAarpeBaTEIbHBIX AJIEMEHTOB PEKOMEHIYETCS
ucnoap3oBaTh Y30 Ha Tok 10 30 MA. He nomyckaercs uCnons30BaTh Uil CayH,
BAHHBIX M JAYLIEBBIX IIOMEIIEHUNM CHCTEMBI MECTHOI'O YpPaBHUBAHMS
MTOTEHLIHAJIOB.

OnHodasHble ByX- M TPEXIPOBOAHBIE JIMHUH, a TaKxke Tpexdas3Hble
YeThIpeX- M MATUIPOBOAHBIC JIMHUM NpPU MUTAHUM OAHO(DA3HBIX HArpy3oK,
JOJIKHBI UMETh ce4eHue HyJeBbIX pabounx (N) MpoBOJIHUKOB, pABHOE CEUYECHUIO
(ha3HBIX MPOBOJHUKOB.

Tpexdaszubie yeThIpeX- U MATUMPOBOIHBIE JIMHUM MPU MUTAHUU TPeX(da3zHbIX
CUMMETPHYHBIX HArpy30K JOJKHBI HMMETh ceueHHe HyJeBbIX padoumx (N)
IIPOBOJHUKOB, PpPAaBHOE CEUCHHMIO (pa3HBIX MPOBOJHUKOB, €cClIM (a3HbIe
MPOBOJIHUKH UMEIOT ceueHue 10 16 MM 110 MeIu U 25 MM 10 AJIIOMUHUIO, a
npu OoNbIIKUX ceueHusIX — He MeHee 50 % ceyenus (a3HbIX TPOBOJHUKOB.

Ceuennie PEN mnOpoBOJHHMKOB JOMKHO OBITh HE MeHee cedeHus N
2 2
MPOBOJIHMKOB M HEe MeHee 10 MM” o meau 1 16 MM™ O aTFOMUHUIO HE3aBUCHMO
OT ceueHus (Pa3HBIX MPOBOIHUKOB.



Ceuenne PE mpOBOJHWKOB MODKHO PAaBHATHCS CEUEHUIO (Da3HBIX TIPH
2 2
CE€YeHUHU TocyeaHuX A0 16 MM, 16 MM” ipu ceueHun (Ha3HbIX MPOBOJHUKOB OT
2
16 1o 35 MM 1 50 % ceuenus ha3HBIX TPOBOJHUKOB MPU OOJBIITNX CEUCHUSX.

Puc. 8.2. IIpumep BBINOJHEHHS] CUCTEMBI YPABHUBAHUS TOTEHIIUAJIOB
ANEKTPOYCTAHOBKH 3/aHUS:
1 — BoJoHarpeBarenp; 2 — 3a3eMJIMTENb MOJTHUE3AIUTHI;
3 — TIIaBHAs 3a3eMIISIOIIAS MIWHA; 4 — €CTeCTBEHHBIN 3a3eMIIMTENb (apMaTypa
dbyHmamMeHTa 31aHus); S — METaAUTMYECKUEe TPYObl BOJIONIPOBO/IA, KaHATU3AINH

Ceuenue PE npoBOgHUKOB, HE BXOMAIINX B COCTAaB Ka0emsl, JOIKHO ObITh HE
2 " 2
MeHee 2,5 MM — MpU HaJWYMM MEXAHWYECKOW 3aluThl U 4 MM~ — MpU €€
OTCYTCTBHH.

JIroOble BBIKJTIOUATETN U IITETCEIbHBIE PO3ETKH JOJKHBI HAaXOJUTHCS Ha
pacctostHuM He MeHee 0,6 M OT ABEPHOTO MPOEMa AYIIEBON KaOUHBI.



B 3paHusax 1npu  TpPEXOPOBOAHOM CETM  JOJDKHBI  YCTAHABIMBATHCA
HITENICENbHBIE PO3ETKU HA TOK HE MeHee 10 A ¢ 3alMTHBIM KOHTAKTOM.

[IITtencenpHbIE PO3ETKH, YCTAHABIMBAEMBIE B KBapTUpPaX, MKUJIbIX KOMHAaTaX
OOIIEKUTHI, a TaKXKe B TOMEHICHUSAX MJIs1 MpeOBbIBaHHUS JETeH B JETCKUX
VUpEeKICHUSAX (camax, SICHsAX, IMIKOJAX W T.I.), JIOJDKHBI HMMETh 3alllUTHOE
YCTPOMCTBO, aBTOMAaTUUYECKHN 3aKPBIBAIOIICE THE3/1A IITENCEIBbHON PO3ETKU MIPU
BBIHYTOM BUIJIKE.

MuHuManbHOE PACCTOSTHUE OT BBIKIIIOYATENEH, MITENCEIbHBIX PO3ETOK U
AIIEMEHTOB 3JIEKTPOYCTAHOBOK J0 Ta30MPOBOJIOB JIOJKHO OBITH HE MeHee 0,5 M.

BreIknrouarenm peKOMEHIYETCS YCTAaHABIMBAaTh HA CTEHE CO CTOPOHBI
IBEPHOM pydYKM Ha BBICOTE A0 | M, JONYyCKAaeTcs yCTAHABIMBATh HUX IOJ
IIOTOJIKOM C YIIPABJICHUEM IIPU IIOMOIIMU LIHYpA.

B IIOMCIICHUAX OJIA Hpe6BIBaHI/ISI ,Z[eTeﬁ B IOCTCKHUX VYYPCKIACHUAX (canax,
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
pacnpeaeuTENbHBIX YCTPOUCTB U YCTPOMCTB YIIPABIICHUS HE IOITYCKAETCHI.

B nomemenusx ympiBaabHUKOB M 30HaX 1 u 2 ('OCT P 50571.11-96 [6])
BAaHHBIX M JYIIEBBIX IOMEIICHHHA JOIMYyCKAaeTCs YCTAaHOBKA BBIKIIOYATEIICH,
IPUBOIUMBIX B ICHCTBUE IIIHYPOM.

OTkIIIOYaroue anmnapaThl CETH OCBELIECHUS YE€pPJAKOB, UMEIOIINX JIEMEHTHI
CTPOUTENBHBIX KOHCTPYKIUM (KpoBit0, (pepmbl, cTpomuia, Oalku U T.1.) U3
TOPIOYMX MaTEPHUANIOB, IOJKHBI ObITh YCTAaHOBJIEHBI BHE Yep/aaKa.

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

I[OMOBI)IG HOMCPHBIC 3HAKWM MW  YKA34aTCJIM  IIOXKAPHBIX THIPAHTOB,
YCTAHOBJICHHBIC Ha HAPYXHBIX CTCHAX 3I[3,HI/II>'I, JOJDKHBI OBITh OCBCIICHBI.
ITutanue QJICKTPUYCCKUX HCTOYHHKOB CBCTAa HOMCPHBIX 3HAKOB H YKa3aT€J'Ieﬁ
I'mApaHTOB JOJDKHO OCYHICCTBIIATHCA OT CCTH BHYTPCHHCT'O OCBCIICHUA 3AaHHA,
a yKasaTeneﬁ IMOKAapHBIX TUAPAHTOB, YCTAHOBJICHHBIX Ha OIIOpax HAPYKHOI'O
OCBCIICHUS, — OT CCTU HAPYKHOTO OCBCIICHUA.

[IpoTuBOIOkKapHBIE YCTPOMCTBA U OXpaHHAs CUTHAIM3ALHNs, HE3ABUCHUMO 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 JPYIYKO JOJDKHO OCYLIECTBIIATHCS
ABTOMATUYECKHU.

YcraHaBIMBAaEMbIE HA YEPJAKE OHJIEKTPOIABUTATEIIM, PaCHPEACIUTEIbHBIE
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 NMOBPEKACHUM, U HE3AINILICHHBIE — M30JMS HE 3aIIUIICHA OT
ITOBPEKICHUM.

HauGonee vacto /isi TPOBOJOK MPUMEHSIOT OJHOXHUIbHBIE MPOBOJIA 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 pa3IMuHOrO Ha3HAUCHUS.

OCHOBHOM JOKYMEHT HA BBINOJHEHUE MOHTaXAa JJEKTPONPOBOJOK —
YTBEPKJICHHAsI IPOCKTHO-CMETHAS JOKYMEHTALIUS.

TexHuveckue YCJIOBHSI Ha MOHTAX 3JJIEKTPONPOBOAOK. CKpbITas W
OTKpBITasi MPOKJIAJKa DJIEKTPONPOBOJAOK MO HArpeBacMbIM IMOBEPXHOCTSM HE
nomnyckaercsi. PaccTosiHre OT OTKPBITO MPOJI0KEHHBIX BHYTPU 3[aHUM MTPOBOIOB
1 KaleJei, a TakKe OT pacraeyHbIX KOPOOOK CKPBITHIX MPOBOJOK JO CTATbHBIX
TpyOONPOBOAOB NP NapaJIeIbHOM MPOKIAJIKEe AOKHO ObITh He MeHee 100
MM, a MpHu InepecedeHur He MeHee S0 MM. PaccrosiHue 0 TpyOONpPOBOIOB C
TOPIOYHUMHU KHUJKOCTSMH U Ta3aMu cOOTBETCTBEHHO He MeHee 400 MM u 100 Mm.

OTKpbITBIE  AJEKTPONPOBOAKUA  JOJKHBI  MPOKIAIbIBATECS C  YYETOM
APXUTEKTYPHBIX JIMHUM MOMENIEHUN (KapHU30B, TUIMHTYCOB U T. I1.). ONoOpHBIE
KOHCTPYKIIUHU (KPOHIITEHHBI, CKOOBI) AJIEKTPOMPOBOJIOK JTOJKHBI 3aKPEILISATHCS
Ha CTPOUTEIHHBIX KOHCTPYKIUSAX 37aHUN 0e3 ocrmaOiieHus UX TPOYHOCTH, a
HE3aIUIIEHHBIE POBOA JOJLDKHBI KPENUTHCS K KOHCTPYKLIHSAM C TPUMEHECHUEM
M30JISIUUOHHBIX IMPOKIAIOK.

[Tpoxoapl MpoBOJOB M Kabelel yepe3 HECTOpaeMble CTEHBI M MEPEKPBITUS
JIOJIKHBI BBITIOJIHATHCS B OTpE3Kax IMJIaCTMAacCOBBIX TPYO, a uepe3 cropaeMble —
B OTPE3KaX CTaJbHBIX TPYO, KOTOpPBIE MOCIE MPOKIAAKU MPOBOJOK YIUIOTHSIOT



JETKOChEMHBIMU MaTepuaniamMu (ILJIAKOBAaTOM U T. M.). 3arOTOBKY 3JIEMEHTOB
AJNIEKTPOINPOBOJIOK M3 TMPOBOJOB, Kaleneil, TpyO cienyeT BBINOJIHATH B
MAaCTEPCKUX 3JIEKTPOMOHTAXKHBIX YYaCTKOB.

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

[Tatponsl u mpoOoYHBIE ammapathl AODKHBI MOJIKIIOYATHCS TakK, YTOOBI
BUHTOBas TUJIb3a OCTaBajiach 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
MPUCOEIUHAJNICA K KOHTAKTy JIEBOIO THE3Za, a HYJEBOW IPOBOJ K IIPAaBOMY.
CoenuHeHus: ¥ OTBETBJIICHUS POBOJOB MOHTHUPYIOT TOJBKO B OTBETBHUTEJIbHBIX
KOpOOKax CBApKOM WM OOJITOBBIMH 38KHUMaMHU.

Jlo mojmaun HampsHKEHUSI B AJIEKTPOIPOBOAKAX MPOBEPSIIOT COMPOTHUBIICHUE
M30JIAIMU, KOTOpO€ MOKHO 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 3TOro CoCTaBisOT MpoeKT mnpousBojacTBa pador (IIIIP), rae
MpeyCMaTPUBAIOT MOHTAX AJIEKTPOIPOBOJIOK B IBE CTAUU.

Ha nepBoii cTagum BHITIONHSIOT pa0OTHI 10 KOMIUJIEKTOBAHUIO MATEPUAJIOB U
U3TOTOBJICHUIO OTJACJIBHBIX Y3JIOB JJICKTPOCETM — MAarucTpajid, CTOSKH,
AJIEMEHTHI TPYIIOBBIX MPOBOJIOK, a TAKXKE MPOBEPSIIOT B XOAE CTPOUTEIHCTBA
BBITIOJTHEHUE CTPOUTEIBHON OpraHu3anuel Oopo3l U OTBEPCTHH 1A
AJIEKTPONPOBOIOK, HHUII M TPOEMOB [Jisl IIMTOB, 3aKJIAIHBIX JAeTaneil s
KperieHus: 000py10BaHUS U MTPOBOOK.

Ha BTOpoOii cTaguu BHITIOJHSIOT paOOThl HEMOCPEJICTBEHHO HAa OOBEKTE B
MOHTQ)XHOW 30HE: MPOKJAIBIBAIOT Y3JIBI JJICKTPOIPOBOIOK, YCTAHABIMBAIOT U
MTOIKJTFOYAIOT BBIKIIFOUATEITH, IIIUTKU, CBETUIILHUKH, UCIIBITHIBAIOT MTPOBOJHUKH
MIO/T HAMIPSHKEHUEM.

[IITP  momxeH coaepkaTh IUIaH  Pa3MELICHUS  DJIEKTPONPOBOJIOK B
MOMEIICHUSX, TPUHIUIUAIIBHBIE CXEMBI, CXE€MBbI 3JIEKTPUUYECKUX COCIUHCHUU
(MOHTa)XHBIE CXEMbI), pabo4re YEpTEeKU M ICKU3BI Y3JIOB SJIEKTPOMPOBOJIOK,
MOJUJIC)KAIIUX HM3TOTOBIEHUID B MOHTaKHO-3arOTOBUTEIIBHOM MACTEpPCKOW,
crienuduKaIuy Ha 000pyA0BaHUE, MaTepUAIIbl 1 UHCTPYMEHT, CMETHI.



CxemOl 5IEKTPUYECKHX TMPOBOJOK Ha TIJIAaHE Ha3bIBA€TCS UEPTEXK, Ha
KOTOPOM  MPEACTAaBICHO  PACMHOJO0KEHHE OJIEMEHTOB  JJIEKTPOYCTAaHOBKU
OTHOCHUTEJILHO CTPOUTENFHBIX KOHCTPYKIUI 31aHUS WK COOpY>KeHus. Pazmepsl
IIATKOB, JIMHUM JIIEKTPONPOBOJKH, HIIEKTPOYCTAHOBOYHBIX W3JENUN, Kak
MPaBUJIO, HE COM3MEPUMBI C pa3MepaMH MOMEIIEHHUH, MO3TOMY MX Ha IJIaHax
n300paxaloT HE B MacmrTade, a TpU TOMOIIM YCIOBHBIX TpadUUecKux
n3o0paxenui [7, 8].

UTeHue 2IeKTPUUECKON CXEeMbl YCTAHOBKH Ha MUIAHE 3aKII0YAeTCs B TOM, UTO
[0 YCJOBHBIM TpauuecKuM H300paXECHUSIM Ha ITUIAHE OMNPENENSIOT TUI U
KOHCTPYKTUBHBIE OCOOCHHOCTH TOKOIPUEMHUKOB, OCBETUTEIIBHBIX TPUOOPOB U
JIaMII, JIMHUN pabovero U aBapuiHOTO OCBEIICHMS, YUCIO MPOBOJOB B JIMHUH,
HaJlMYue IITENCENbHBIX COCJAMHEHUM, BBIKJIIOYATEIEH U WIUTOB, a IO
MIPOCTABJICHHBIM pa3MepaM ONPEACISIIOT MECTO UX PACIIOIOKEHUS B 3IaHUU WU
COOpY>KEHUHU. Y CIIOBHBIE Tpaduueckre M300pakeHHs 3IEKTPOOOOPYyI0BaHUS U
IIPOBOJIKM HA TIJIaHE MPUBEICHBI B IPHIIOKEHUH 1.

OnekTpuyeckas cxemMa IMpoBoJOK Ha 1aHe (puc. 8.1) o0s3aTenbHO
COIIPOBO’K/IAETCSI PACUETHO-MOHTXKHOM CXEMOM, re JaHO 0003HAYEHUE U THUII
YCTaHaBJIMBAEMOT0 OOOPYJIOBAaHUSI M IMYCKO3AIIUTHOM armaparypbl, MapKd U
CIOCOOBI IPOKJIAJIKK TTPOBOJIOB, APYTHE PacUeTHbBIE JaHHBIE, HEOOXOIUMBIE IS
MOHTaXa M HaJaJKH AJIEKTPOYCTAaHOBKH. CXeMy 3JIEKTPONPOBOJOK Ha ILUIAHE
(cm. puc. 9.3) 1 MOHTaXXHYIO CXeMy JIJIsl pacueTa ocBelienus (puc. 8.4) Bceraa
YUTAIOT COBMECTHO.
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Puc. 8.4. IlpuHnunuanbHass MOHTaXHasl CXEMa JIJIs pacyeTa OCBETUTEIIBHOM
ANEKTPONPOBOJIKM CAHUTAPHOTO MPOITYCKHUKA

TexHoJsiorus MOHTAXKAa IJIOCKUX NMPOBOI0B CKPBITO o/
IITYKATYPKO#. TeXHOJIOTUsl onpeaenseT NoCIeA0BaTEIIbHOCTh U COJCPKAHUE
MOHTaXHbIX onepauui. [Ipu CKpbITON IPOKIIaIKEe MTPOBOJIOB MO IITYKATYPKOH
BBITIOJIHSIIOT CJIIEAYIOLINE TEXHOJIOTUYECKUE OTIEPALUH.

Pa3smerka — BKIIIOYAeT pa3METKy MECT BBOJIa, YCTAHOBKHM TPYIIIOBOTO H
KBapTHUPHOTO LIUTKA, JIMHUI NPOKJIAIKHA MPOBOJOB, & TAKKE€ MECT yCTAaHOBKHU



CBETHJILHUKOB, OTBETBUTEJILHBIX KOpOOOK, IITENCETBLHBIX PO3ETOK,
BBIKJIFOUATEIIEH.

3aroToBka Tpacc MPOBOJAOK — BKIIIOYAET 3arOTOBKY OTBEPCTUM ISl IPOXO/1a
MPOBOJOB 4Epe3 CTEHBI; CBEPJEHUE WM NPOOHMBAHWE BPYUYHYIO THE3M MOJ
KOpPOOKH JUIsl OTBETBJICHUS MPOBOJOB, YCTAHOBKY BBIKITIOYATEIICH M PO3ETOK;
npoOMBKY OOpO3[ MpU TMOMOIINM DJIEKTPOMOJOTKA WA JIIEKTPOPPE3bl;
YCTAHOBKY KOHCTPYKIIMH: KPIOKOB Il  CBETHJIBHHKOB, KOpPOOOK IOJ
BBIKJTIOUATEIM U JIJIS1 OTBETBJICHUS MPOBOJIOB U IPYTUX KPEMEKHBIX JIEMEHTOB.

IIpokaaaka NPOBOAOB IIPEIyCMATPUBACT: TPABKy TPOBOJIOB IyTEeM
NPOTATHBAHUS  MPOBOJA Yepe3 CyXylo TpANKY, 3axarylo B  pyKe
ANEKTPOMOHTaXHUKAa (puc. 8.5, a); 3aroToBKy KOHIIOB NPOBOJOB U
IPOTATUBAHUE UX B KOpoOKH (puc. 8.5, 0); u3rubanue mpoBOJIOB HA MTOBOPOTAX
(puc. 8.5, B); MPOKJIAAKYy MPOBOJAOB B TOTOBBIX Oopo3nax (puc. 8.5, r);
IPOKJIAJIKY IMPOBOJIOB IO CTeHaM C '"MpUMOpaKUBaHHEM' HX ajaebacTpOBBIM
pactBopoM (puc. 8.5, ).

Puc. 8.5. IIpoknaaka mpoBOAOB CKPBITIX 3IEKTPOIMPOBOIOK:

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

3anpemaercs KpPEnmuTh TPOBOJA CKPBITHIX AJIEKTPOIPOBOJOK TBO3ISIMHU.
[Ipo3BOHKY M MOJKIIOYEHUE TPOBOJOB BBHIMOJIHSAIOT TIOCJE 3aTBEPACBaHUS
anebacTpoBOro pacTBOpa B MECTaX KPEIUICHHS MPOBOJOB U KOPOOOK. PaboThI
BBITIOJTHSIOT B CIEAYIOUIEH IMOCIEeI0BATEIbHOCTH: 3aroTaBIMBAIOT KOJbIAa 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 OIITYKaTypUBAHHS CTEH W 34K OOpO3.]
COCTaBUTh MCHOJHUTEIBHYIO CXEMY IPOBOJOK M aKT Ha CKPBIThIE pabOTHI MO
MOHTaXKY 3JIEKTPONPOBOJOK. [I0 OKOHYaHUM MITYKATYpHBIX pabOT HEOOXOAMMO
IPOBEPUTD KUJIbI JEKTPONPOBOAOK Ha OOPBIB, MPUCOCAUHUTh U YCTAHOBUTH
BBIKJIFOYATEIH, IITETICEIbHBIE PO3ETKU, CBETUILHUKH.

MoHnTaxk CKPBITBIX JJEKTPOINPOBOAOK Y3J0BbIM METOIA0OM. MoHTax
QJICKTPOIIPOBOJOK B JKHUJIbIX THIIOBBIX 3JaHHAX PCKOMCHAYIOT BCCTHU Y3JIOBBIM
MCTOAOM C U3TOTOBJICHHUCM Y3JIOB Ha CTCHAAX B MACTCPCKUX.

HpI/I IMIOATOTOBKC 3dKa3a Ha CTCHAOBYIO 3aI'OTOBKY H€O6XOI[I/IMO IIPOBCPHUTH

COOTBETCTBHE TIPOCKTY (aKTUYECKMX pa3MepoB TMOMENICHUH U  UX
PACIIOJIOKEHHUE.

Ha cxeMe »1eKTponpoBOJOK Ha IUIAHE BBIIEISAIOT Y3JIbl JUISI pa3MELICHUS
OTBETBUTEIBHBIX KOPOOOK TaK, YTOOBI OTXOISAIIME MPOBOJTHUKHU MPOTITUBAIUCH
He 0oJiee 4YeM uepe3 OJHO OTBEPCTUE B CTEHE. 3aT€M BbIYEPUUBAIOT ICKU3BI BCEX

y3JI0B C YKa3aHHEM YKCIIa U JJIMHBI IPOBOJOB, OTXOIAIIUX OT y3JI0BOU KOPOOKHU
110 YCTAaHOBOYHOW apMaTypBhl.

Hampumep, ans nomenienuss Ne 25 (cm. puc. 9.3 B ocaix A-b u 3-
4) mocnea0BaTeIbHOCTh COCTABICHHS CXEMbI COeAMHEeHMH y31a Ne 25 mokasaHa
Ha pucyHke 9.6, a, 0, B. [Io cxeMe cocTaBisItOT crielupUKalu0 MaTepruaoB.

MoHnTax JIEKTPOIIPOBOJAKHU B JXUJIBIX, 06H_I€CTB€HHBIX, AJIMHUHUCTPATUBHBIX

U OBITOBBIX 3/IaHUSIX MOXKET MPOU3BOAMTHCSA € MCMOJIb30BAHHEM KadeJbHBIX
KaHaJiax u kopoo6os [9, 10].

DNeKTPONpPOBOAKA, MOHTHPYEMas B KOPOOE, MOKET BBITIOHITHLCS IO CTEHaM,
IUIMHTYCAM W MOJy TomerieHus (puc. 9.7), He HapyIIas ero SCTETUYHOTO BU/IA,
Jake TIociie TTPOBEACHMS PeMOHTa rmoMerieHus. [IpoBoaka MoKeT OBITh TaKkKe
CMOHTHpPOBaHa B KopoOax uisi OCETOHHBIX TMOJOB WM B KOpoOax Mo
(banbIImoIoMm.
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Puc. 8.6. CxeMbl cOeTUHEHNS] OCBETUTEILHOM 3JIEKTPONIPOBOAKH B y3ie No 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 ¢ HanpaBastomumMy; 2 — pamka-cynmnopt PDA-DN non
anekTpoycranoBouHble uznenus DKC, cepus «VIVAy; 3, 4 — po3eTka cuioBas; 5
— Tenedonnas pozerka RJ-11; 6 — komnbsrorepHas po3etka RJ-45; 7 — BHyTpeHHUI
n3MenseMblt yroi NIAV; 8 — coequnenne GAN Ha CTBIK; 9 — BHEITHUN
m3mensieMblil yroi1 NEAV; 10 — tpoiinuk/otBox NTAN; 11 — muiockuit yroiu
NPAN

[IpenmymecTBa 3TOro BUJa 3IEKTPONPOBOAKH [9]:

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

- HET HeoOXOJUMOCTH WCHOJb30BaTh B KOpPOOE JOMOJHUTEIHHBIE
YCTaHOBOYHBbIE KOPOOKHM, T.K. PaMKU - CYIIOPTHI SBISIOTCA €IWHCTBEHHBIMU
KOMIIOHEHTaMH, HEOOXOAMUMBIMU [UIsl YCTAHOBKU CHUJIOBBIX, TEJIC(HOHHBIX U
KOMITBIOTEPHBIX PO3ETOK B KOPOO;

- JKOHOMUYHOCTb CUCTEMBbI IIPU UCTOJIB30BAaHUM PO3€TOK cepun « 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 ACTETUYHOTO KPEIJIEHUS KPBIIIKK KOpoOa U paMKH;



- HaNU4Me pasfeNuTeNe M KpbILEK OIS HUX T[O03BOJSIET CO3/1aBaTh
000CcOOJIEeHHBIE OTAENEHUS BHYTpPH KOpoOa M pa3feisaTh pas3IMuHbIE CETH.
Kppimika kopo0a mokpsiTa CrieliaibHOM MIIEHKOU JIJIS 3alIUThI OT TPS3H U MBLIH
npu MoHTaxe. KpoMme Toro, Ha IJIEHKE IMOKa3aHbl OCHOBHBIE aKCECCyaphl U
MHCTPYKIUHU 10 MOHTaxy. CrucTemMa KperuieHHus KPBIIIKKA Ha KaHAJIe UCKII0YaeT
BO3MOXXHOCTh CaMOIPOU3BOJIBHOTO OTCOEIWHEHHUS KPBIIIKU, a TaKXKe CHATHUSA
KPBIIIKA pPyKamMH 0e3 CHEeUalbHOTO MHCTPYMEHTA WM OTBEpTKHU. BHyTpeHHue
¥ BHemHHe m3MeHseMbie yribl (70-120°) s KauecTBEHHOTO MOHTAXa IpH
HepoBHBIX cTeHax. Kopoba u akceccyaphsl BBIIEPKUBAIOT yIaphl, paBHbIe 6 J]XK.
[Iupokuit accopTuMeHT KopoOoB (16 Tumopa3sMepoB) W MHUHHKaHAIOB (9
TUTIOpa3MEpPOB). B03MOKHOCTH MOHTa)Ka 3JEKTPOYCTAHOBOYHBIX HW3JETUN
«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. Ilepeuncinre TEXHUYECKUE YCIOBUS HA MOHTaX JIEKTPOIPOBOIOK.
2. llepeuncnure TpeOOBAHMS K MOHTaXXy BBIKIIOUATENEH, TATPOHOB, PO3ETOK.
3. Ha3zHaueHue u cofepkaHue NpoeKTa MpoOu3BOACTBA paldoT.

4. B yeM 3aKIIIO4aeTCAd MOHTAX OJJIEKTPOIPOBOJOK HWHIYCTPHAIBHBIMHU
MeToaMHu?

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

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

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

9. PacckaxuTe TEXHOJOTMIO MOHTa)ka DJIEKTPONPOBOAKHM B KopobOax B
OETOHHOM IIOJTY.

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



IIpakTnyeckas padora Ne 9
Tema : OG03HaYeHNE U TPACCHPOBKA MHKEHEPHBIX ceTell HA CTPOUTEIbHOM
reHepaJibHOM IJIaHe
Leab paGoThbl: HAY4YUTHh CTYACHTOB OOO3HAYEHHUIO U TPACCUPOBKE HMH>KEHEPHBIX
ceTell Ha CTPOUTEIHHOM FeHEPAIbHOM IIJIaHe
Xoa pabéoThi:
1. Pacyer moTpe0HOCTH B 3JIeKTPUYECKHX HArpy3kax (pemeHus o

BpPEMEHHOM cxeMe JIEKTPOCHAOKEeHMs)

Pacuet BhIIONHSIEM 110 YHGHBHOﬁ SKOHOMHUYECKOMN MOIIHOCTH Ha IMJIHPY6

ronoBoit croumoct CMP o popmyie:

P, =P-C-K,

rae P— yJenbHas MOIIHOCTh omnpeesseMas 0 HOpMaTUBAM IS KHJIAILHO-
TPAXKJAHCKOTO CTPOUTENBCTBA, P =72KkBA/mmn.py6. (17 ueH 1984 r.);

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

K- KO3(PUIMEHT YUYUTHIBAIOIUN PAallOH CTPOUTENHCTBA U MPUHUMAEMBIN
110 pacyeTHbIM HOpMaTUBaM, K =1.

P, =172-31076-1=224xBm

JlJi1 Bp€MEHHOTO 3JIEKTPOCHA0KEHUSI CTPOUTEIBHON IIIOIIAIKU PUMEHSIEM
WHBEHTAPHYIO TMEPEABMKHYI0 TpaHCHOPMATOPHYIO TMOJACTAHIMIO 3aKPBITON
koHcTpykiuu KTII CKB Moccrpoit ¢ mommuocteio 320kBT u rabapuramu
3,33x2,22Mm.

Pelenus nmo BpeMeHHOM cXeMe AJIEKTPOCHA0KEHUSI.

-[IUTAHUE OCBETUTENIBHBIX U CHIJIOBBIX TOKOIPUEMHUKOB OCYLIECTBISETCS OT
OOIIUX MarucTpaici;

-BO3AYLIHbIE MarucTpajibHble JUHUU YCTPAauBaeTCAd BHOJb MPOE3JIOB, YTO
JIaeT BO3MOXKHOCTB HCIIOJIb30BaTh CTOJIObI CBETHIIBHUKOB HAPYKHOTO OCBEILIECHUSI.
BpemMennbie onopsl U3 OpeBeH JUIMHOW 7-9 M., paccTosiHME MEXAY ONopaMu He

oonee 30 MeTpoOB;



-AJI1 MOAKJIIOYCHUA OallIeHHBIX KpaHOB IIPUHHUMACTCA IIJJAHTOBEINA Ka0elb B

YCUJIEHHOM PE3NHOBON 000JIOUKE.

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

CTPOUTEIBLHOM NJIOIAIKHA M 30HbI IPOU3BOACTBA padoT

Yuciio mpoKeKTOpOB N pacCUMTHIBAEM 4Yepe3 yIeabHYyr0 MouHOCTh N 1o

bopmyie:

p-E-S
P 7

I

N =

I7Ie p- YyJedbHas MOIIMHOCTh, TpH OCBemieHUH mpoxkekropamu [13C-35
p= 0,3BT/M2 - JIK

E — OCBEIICHHOCTb,

E, = 21k — 11 OCBEUIEHUSI TEPPUTOPUH CTPOUTEIILCTBA,

E, =201k — 11 MOHTaKa CTPOUTEIIBbHBIX KOHCTPYKIIHM;

S— MIOWIAlb MIOIAJKH,

S,— IUIOIAJAb MOJJIe)KAaulas OCBEUICHUIO (TEPPUTOPHUSI CTPOUTEIBHOIO
KOMILIEKca), S, =18545u°,

S, — U1 BEICHUS] MOHTaXHBIX paOOT Ha OJTHOM 3JaHUM UJIM HECKOJIbKUX, B
3aBUCUMOCTH OT KOJHMYECTBa MOTOKOB (MPUHUMAETCS pPaBHOW IJIOIIAIU
MOHTHUPYEMOT'O 3/1aHus), S, =36-16 =5761";

P, —MOIIIHOCTB JJaMIIbI IPOKEKTOpa, P, =1500BTt.

n = N1 = 0'3—55;-(?545 = 8wm
SRRV

3. Pacyer moTpeOHOCTH BO BpeMEHHOM BOJOCHAOKEHUHN



Pacuer motpebHOCTH BO BpPEMEHHOM BOJOCHA0XXEHUW BBIMOTHSIEM TIO
YKpYMHEHHBIM TMoKa3zarenasiMm Ha 100 MiH.py06. CMETHOH CTOMMOCTH TOJOBOTO
ooreMa CMP u nomnosiHsgeM pacueToM pacxoia BOJAbI ISl MPOTHUBOIOKAPHBIX
1eJei Mo MJIOMAIKA CTPOUTEIBHOIO KOMILIEKCA. 3AECh K€ ONpPENesieM TUaMeTp
BOJIOTIPOBO/IA U KOJIMYECTBO TUAPAHTOB.

CyrouHast ToTpeOHOCTh KoauuecTBa Boabl (1/c) Ha 100 MIH.py6. rogoBoi
croumoctu CMP npunumaercs 0131/c.

3,1076
Qcym = W . 0,13: 0,004JZ/C '

MuHUMaIBHBIN PAacXo/1 BOJBI ISl IPOTUBOIOKAPHBIX LIEJIEH OMPEEIseM U3
pacyeTa OJJHOBPEMEHHOI'O JACUCTBUSA 2-X CTPYH M3 THAPAHTOB IO 5i/c HA KaXKIYIO
CTpyto, T.€. Q, . =5-2=10,07/c.

Q,5u=Qum +Q,0e = 0,004 +10,0=10,004./c

JluameTp BOJIOITPOBOHOM HAMIOPHOM CeTU ompeeseM 1o hopmylie:

IL:\M-QOm-lOOO’
TV

1 - [+10,004-1000
31415

=9217mm

[TpuHrMaeM quaMmeTp BOIONPOBOAHOM ceTh 100MM.

BriBOIBI:

IIpakTnueckas padora Ne 10
Tema: TexHUKO0-IKOHOMHYECKHUE NM0KA3aTEJIH FeHePAJbHBIX IVIAHOB

Heanb padoTbl: 3aKpenuTh TEOPETHUUECKHI MaTepuas, HAYyYUTHCS BBIMOJIHATH
reHEpaJIbHbI IJIaH ycaJeOHOW 3acCTpOMKM M  PACCUUTHIBATH TEXHUKO-
SKOHOMUYECKHUE MTOKA3aTeNIN ITPOEKTa



Xon pa0doThI:

Conep:xanue padorbi:CornacHO 3aJaHHBIM BapuHaHTaM HAa MUJUTUMETPOBOMN
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.

Hcxoanbie panHble: MHIMBHAYyallbHBIE 3aJlaHUS W JAHHBIE NPAKTHYECKOU
pabotsl Ne 1.

MeToauka BbINOJHEeHUs Pa0OThI:

1. HaHectn KOHTYpBHI MpHycageOHOro ydacTka MIomansio oT 600-1200M° u
TOPU30HTAJM (TOJIBKO HAa y4acTKaX, HE 3aTPOHYTHIX BEPTUKAIBHOMN IJIAHUPOBKOMN
yepe3 0,5 M, xapakTepusylolue peibed) MECTHOCTH ) U Pa3MECTUTh Ha HEM
IPOCKTUPYEMOE 3/IaHKE), XO3SMCTBEHHBIE MOCTPOMKU M rapax (€ciau TaKOBbIe
MMEIOTCS JIMHUSMHU TOJIIIUHOU S), 03€JICHEHUS IOPOKEK U MOABE3/I0B, YCIOBHBIE
o0o03HaueHus. Bokpyr KOHTypa 3/1aHMs, COOPYKEHUSI MOKA3bIBAIOT OTMOCTKY M
BBHE3/IHbIC TTAaHAYChI, HAPY>KHBIE JIECTHUIIBI U TJIOMIAKH Y BXOJI0B. (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 IIJIaHE TMOKA3bIBAIOT TAKKE DJEMEHTHI OJIArOyCTpPOWCTBA U
03€JICHEeHHUsI, TPOTyaphbl U MOABE3IHBIC JOPOTH.

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

BeptukanbHas mnpuBsizka 37aHUS K YYaCTKy MECTHOCTH BBITIOJNHSAETCA T10
CJIeIyIOLEMY MPABUILY:

1. Eciiu Toyka JEXUT Ha TOPU3OHTAIM, TO €€ OTMETKa paBHAa OTMETKE STOU
TOPU30HTAJIH.

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



oTpe3ka M B MM (paccTOsiHME OT MJAAIIEH TOPU3OHTAIM JO TOYKH) U
pacctosinre d B MM MEX/y TOPU3OHTAIISIME C TIOMOIIIBIO JINHCHKH.

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

H,=H ,.0p. + -==mm=--- ; 20e M — paccmosiHue om maaouietl

d copuzoumanu,

d-— paccmosnrue Me.?fC()V

2OPUSOHMAJIAMU,

h — evicoma ceuenus D@ﬂbéd)a

4. BpluncJieHHBIE YCPHBIC OTMCTKH VYIJIOB 34adHUA IIPOCTABJISIOTCA HA YCPTCIKE

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

5. BeraucingeM mpoekTHVIO (KpaCHVIO) OTMETKY IUIAHUPYVEMOW TOPHU30OHTAITHLHOU

IUTONAAKH, OHA VCJIOBHO paBHA MAaKCUMAJIbLHOMU YepHOUW oTtMmerke 1uiroc (.20,

eneHHou Ha 4:

ﬂﬂﬁ = H A_m-l_o.z

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

7. Beruuciissem adOCOJIIOTHVIO OTMETKY I10J1a IEPBOTO dTAXKa

H . =H, + 0. tne H,, — IpoekTHas 0TMETKA CINIAHUPOBAHHOM

ITOBCPXHOCTH,

nﬂ— BbICOTA NOKOJIA, OIIpeacIsacMas OT I10Jia

IIEPBOT0 ATaXKa 0 CINIAHUPOBAHHOM

nosepxHoctd, h,,. = 0,150 M (s




OPOMBIINIJIICHHOTO S,HaHI/I}I)

8. AOcoirroTHad OTMETKY, COOTBETCTBYIOIIYK) YCJIOBHOM HYJIEBOM OTMETKE,

HDHHHTOP'I B CTPOUTCIIbHBIX Da60'-II/IX qJCpTCKaX 3JaHUA, COOPYKCHU, TIOMCIAIOT

Ha I10JIKE JIMHHUH-BBIHOCKH M 0003HAYAIOT 3HAKOM é’ N

5. IIpocTaBUTH pa3MeEpPHL.

6. Paccuurats TOII 3manus

TexXHUKO-2KOHOMHYECKAs OLICHKA MPOEKTA OCYIIECTBIISICTCS C 1I€Ib0 BBISIBICHUS

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

CAMHOBPCMCHHBIX 3aTpPaT Ha CTPOUTCIbCTBO 3JdHHA M IOCICAYIOMINX PACXO0A0B

Ha CIro SKCIIJIYaTallnIo.

OHDCI[CHHCM CICAYVIOMNC TCXHHUKO-OKOHOMHWYCCKHUC II10Ka3aTCJIn 00BEMHO-

IJIAHUPOBOYHOI'O PCIHICHUSA 3AaHU:

- okwiag momans F, (cnenyer onpenensaTs Kak CyMMY IJIOINAAEH KHMJIBIX

KOMHAT)

- BCIIOMOTIaTCJIbHAasA FR_ ( CICAYET ONPEAC/IsTh KaK CYMMY ILIOIIAACH HO,Z[CO6HI>IX

MOMENIEHUN 0€3 vdera JIOKWM, OalIKOHOB, BEpPaHI, Teppac MW XOJOJIHBIX
KJIQJIOBBIX, TAMOYVDPOB)

- oOmryro monians joma Fo= (F,+ F,+ F)) (cnemyer onmpenensaTh Kak cymMMy
IUIOIIAJIEA MX ITOMEIIEHWI, BCTPOSCHHBIX IKA(hOB, a TaKKe JIOLKUI, 0AJIKOHOB,

BCpaHJd, TCppaC M XOJOAHBIX KJIAAOBBIX, IMOACYHUTHIBACMBLIX CO CJICAVIOINTMMMH

OOHMKAIMMI Koddduimmenramu: i g0k — 0.5, 11 0aJIKOHOB M Teppac

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

HJ’IOHIaI[I), 3aHMMacMasd ICYblO, B IIOIIAJAb HOMeHIeHI/Iﬁ HC BKJIIOYACTCA.

HJ’IOHIaI[I) 1o Mapmem BHVTDHKBaDTHDHOﬁ JCCTHHUIILI IIPKW BBICOTC OT II0JIa OO0

HH3a BBICTYHAIOMINX KOHCTPYKIMKA 1.6 M U 0OoJiee BKJIOYAETCA B IUIONIAIb

MOMECIICHUM, TJI€ PACIOJIOKEHA JISCTHHUIIA.

- moJie3Has moma b goma Fo, m?( F.t Fu);

o 3.
- CTPOUTEJILHBIN 006eM V, M™;

Ny 2
- IUIOIAJb 3aCTPOUKH 31aHus F3, M7,




- KOBd)(bI/IIII/ICHT 3KOHOMMWYHOCTHU ITJIAHUPOBOYHOI'O PCILICHUA .

K1= xwumag moniaas/ moje3Has Iiomanb

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

K2= ctpoutensHbiii 00eM/ ITOJIE3HAS [JIOIIAb

3HaueHMs MOKa3aTeleh YCTAHABJIMBAIOTCA COIJIACHO IIpaBHJIaM IIOJACYCTOB,

n3yoxkeHusIM B CHull 2.08.01-89 «OKwiisle 30aHusy.

Puc.4.1 Yuactok rerruiana M1:500
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Yenobrele 00o3HaveHys

A+~ 020X OPHUC

BEHH - dopoxka ¢ nAumoaHsM NOKgsIMYeH
[ - dopoxka C ac@arsmobam NOKDsIMUEM
(] - abmomodunsHas dopoza

[ - zaoH

- ybemuuk

[ - daccevw

@B - merebou Habec

@ - Gepeby

C=2 - kycmapHuk B xubou uszopody

KoHTpOJBbLHBIE BOIPOCHI:

1. Kak onpeieanTh KpacHbIE€ M YUEPHBIE OTMETKH ?

2. Kak onpenenuts 00bEM 3/1aHMs?

IIpakTnueckas padora Ne 11
Tema: I'paduueckue 0003HaAYCHUA MAaTEPHAIOB U 3JIEMEHTOB KOHCTPYKIMI
Hear paGoThl: 03HAKOMHUTH CTYAEHTOB C TIpaduueckuMu 0003HAYEHUSIMU
MaTepHaloB U 3JIEMEHTOB KOHCTPYKIIHMA

Xoa padoThi:

YciaoBHble rpaduyeckue 0003HAYEHUS MATEPHAJIOB, 3JIEMEHTOB 31aHMH,
COOPY:KeHHH M KOHCTPYKIM, 0JbeMHO-TPAHCIIOPTHOT0 000PYA0BAHMS

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 0003HaUYCHHS MaTEpUaAIOB

Matepuain O6o3nauenne ‘Matepuan Oo6o3HaveHME

B ceuenuax

4 7
I. Meranasl wu //// 6. Kawmens | [7,7,77,7,7,
o o s 7 A é/
ya s

7/ 7
TBEP/IbIE CILIABBI €CTECTBEHHBIN s
2 7 Tpynr (7 77 77
Hewmeramnnueckue €CTECTBEHHBIN
/// /// //7
aucie MoOOTO MaTepuana | W uzil z
BOJIOKHUCTBIC 9 C
. Ctexno u THe [
MOHOJIUTHBIE, APy 7 % 7 7
CBETOIPO3paAYHBIC 7w %
IUTUTHBIC
MaTepHAaIIbI

(mpeccoBaHHbIE) 3a
UCKITIOYCHUEM
YKa3aHHBIX HUXKE

3. Kepammka wu y// 10. Kugkoctu o i
CWJINKATHBIE / e e ]

MaTCpPUaAJIbI pInIb: |

KJIaJIKU

4. betoH Sl

g 11. BookHHUCTHIC,
. /]
4 MOHOJIUTHBIE

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

CTEKJIOBaTa, BOMJIOK

U T.II.)
Ha Bunax (dacane)
1. Metayuibt ””“”” “””m' iﬁpnﬂgamca u3

CTPOUTENIBHOTO U
CIEUHUAIBHOTO
KIIMHKEpPA, KEpaMKu
U T.IL.

2. Cranb pudienas 5. Ctekio H' I m

3. Crainnp
pocevHas [E'




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

Tabmuuma 2.8 — VYcioBHble rpaduyeckue U300paKEHUS  CTPOUTEITBHBIX
KOHCTPYKIIMH U UX DJIEMEHTOB

N3obpaxkenue
HaumenoBanue
B TJTaHE B pa3pese

1. I[leperopojika u3 CTEKI00IOKOB

[Ipumeyanne. — Ha 4yeprexax B

macurrade 1:200 u Meabue  “TTTTTT1

JoIycKaeTcsl 0003HaUeHUE BCEX BUJIOB
MEPErOopo0K OJHOM CILTOITHOM
TOJICTOM OCHOBHOM JIMHUEM.

2. IIpoemsl ~J™

| 4

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

2.2. Ilpoem, nojmexamuii mpoOUBKE B

Le 2 |

CYIIIECTBYIOIIIEH CTEHE, IMEPEropoJike,
TOKPBITHH, TTEPEKPHITHH ’7 7

A
N

2.3. IIpoem B CyllecTBYIOIIEH CTEHE,

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

[Ipumeyanne. — B noscHAwoLen

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

2.4. IIpoemsr:

a) 6e3 yeTBepTH L — |




0) ¢ YETBEPTHIO

B) B macmtabe 1:200 u menbue, a

TaKoKC  IJIA qepTe>KeI71 QJICMCHTOB
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

[Iponomkenue Tadnuubl 2.8

N3o0paxenue
Hanmenosanue
B IUTAHE B paszpese

4. JlectHULEI

4.1. JlecTHr1Ia MEeTAJUTNYECKAS: Q
—

a) BepTUKAJIbHAs

0) HaKJIOHHAas

N

B macmrade 1:50

Jfﬂwm JT H kpymHee
$

4.2. JlectHuna:

a) HIOKHUN MapI

0) MPOMEXKYTOUHbIE MapILn lr Jr

B) BEpXHUI MapII S EEREE Jr
D

[Ipumeuanne. — Crpenkod yka3zaHO
HaIpaBJICHUE MOIbeMa MapIia



B macmtade 1:100 1 Meabue, a TakKe
JUISL CJIOCB PACITOJIOKEHUS DJIEMEHTOB

COOPHBIX

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

_____ |
6. OT™MOCTKA

N =N

7. Kosionna:

a) )Kene300eToHHas CIIJIOIIHOI'O

CCUcCHUA

JIBYXBE€TBEBas D:D T

0) MeTaJIM4ecKas CIUIONIHOCTEHYATAs I_l

JIBYXBETBEBAs
A =] E
[Ipumeuanne. — M300pakeHue A — st
KOJIOHH Oe¢3 koHcom, b m B — mus
KOJIOHH C KOHCOJIBIO
[Tponomxkenue Tabaumpl 2.8
N3o0paxkenue
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 >< L

0) IBYXIIJIOCKOCTHAS ~ s — -
] - -

e

B) TSKU - —_—

11. ABepu, 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 OJTHOIIOJIbHASA l:
KauyalolUMCsl TMOJIOTHOM (TIpaBasi WM l

JieBast)

11.6.  JlBepp  AByHONbHAs  C :|< >|:
KAauyaoIUMHKCS TIOJIOTHAMHU

11.7. [Bepp (BOopoTa) OTKaTHas | [

OJHOIIOJIbHAA

11.8. [IBepr (BopoTa) pa3IBHKHAS | |

ABYIIOJIbHAsA

11.9. JIBeps (BopoTa) mogbeMHas | |

11.10. [IBeps cknmaguaTas
:l —

11.11. JIBeps Bpammaromascs '

—

11.12. BopoTra nogseMHO-TTOBOPOTHBIE

— —

[Iponomxenue Tadauup 2.8



HaumenoBanue
12. TlepenneTbl OKOHHBIE
12.1. Tleperuier ¢ GOKOBBIM MOJIBECOM,

OTKPBIBAIOIIHUICS BHYTPb

12.2. To e OTKpBIBAIOIINICA HAPYKY

12.3. Ilepemier ¢ HMKHUM TOJBECOM,
OTKPBIBAIOIIMIICS BHYTPb

12.4. To ke OTKpBIBAIOIIUICA HAPYKY

12.5. Ilepenner ¢ BEpXHUM HOJABECOM,
OTKPBIBAIOIIMICS BHYTPb

12.6. To ke OTKpBIBAIOIIUICA HAPYKY

12.7. Ilepemier co CpeaHUM IOJIBECOM
TOPU30HTAIBHBIM

12.8. To e BepTUKaIbHBIM

12.9. Tlepeniet pa3aBUKHOM

12.10. Ilepemier ¢ nogbeMoM

12. 11. Ilepemner rioyxoit

12.12. TlepemieT ¢ OOKOBBIM MOJIBECOM

500041 C HHWKHHUM IIOABECOM,

N300paxkeHue B miiane

N
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i
N

e

—

]

e[}

1

I

A
L




OTKPBIBAIOIIMMICS BHYTPb

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

[Iponomkenne Tadmuubl 2.8

HanmMenoBanue N3o00pakeHne B IaHe
13. ApmaTypHbie U3Aens
13.1. OGbrunas apmatypa

13.1.1. ApMaTypHBIi CTEPKEHB:

a) BUJ COOKY

0) ceueHue

13.1.2. ApwmaTypHbIi CTEpXKEHb C
AHKEPOBKOM:

a) ¢ KPIOKaMu C )
|
|
|

0) ¢ oTT6aMu 1O 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,

IpeaHa3HAYEHHON TUISt
MUKpO(UIBMUPOBAHUSA, WU TaMm, TJe
CTEP>KHU PACIOJIOKEHBI IPYT K JIPYry
O4YeHb OJIU3KO

13.1.5.  Apmarypueiii  crepxens ¢ (-
OTrHOOM IO IPSAMBIM YIJIOM, HLYIIHM
B HAIPABJICHUU K YMTATEIO

13.2. IlpenBapuTeiabHO HANPSIAKEHHAS
apmarypa



13.2.1. [IpenBapurtenbHO
HaNpPsOKEHHBIC CTEPIKEHB WIIN TPOC:

a) BUJ COOKY

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

HATSHKEHUEM, PACIIOJIOKEHHOU 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 COEIUHEHUE |—— + ——
[Ipumeuanue. — Jomyckaercs
MpeIBapUTEIBLHO HaMnpsHKEHHYIO

apMarypy TIOKa3blBaThb  CIUIOLIHOMN
O4Y€E€HBb TOJICTOMN JIMHHUEMH.

[Tponomxkenue Tabaump 2.8

HaumenoBanue N3o0pakeHue B miaHe
13.3. ApmaTypHbI€ COCTUHECHUS

13.3.1. OavH TJIOCKMUA Kapkac WIH
ceTKa:

a) YCJIIOBHO

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  M3JIeNUS  HU300pakaroT
CIUTIOIIHOW OYEHB TOJICTOU JIMHUEN

14. CoenuHeHNs U KPETEKHBIE ETAIN
AJIEMEHTOB JICPEBSIHHBIX KOHCTPYKITUI

14.1. Ha mimonkax

14.2. Ha ckobax

14.3. Ha koHHEKTOpax

14.4. CoenHeHns Ha HArendIX:
a) TUIACTUHYAThIX

0) KpyTJIbIX

[Tponomkenue Tadnuibl 2.8

Hanmenosanue
14.5. Coeqnnenus Ha 1anoax

[Ipumeyanus

1 M3o0paxeHus AeTaie BBIOJIHSIOT
B cooTBeTcTBUM ¢ ['OCT 2.315
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-
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|
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2 VYcnoBHoe  u3o0pakeHue U
0003HaYeHHe IIBOB 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 H300pa)kKeHUs IOIBEMHO-TPAHCIIOPTHOTO OOOPYIOBAaHUS 3IaHUH H
coopyxenuid npuaumarorcs coriaacHo 'OCT 21.112-87 (Ttabnwuma 2.9).

Tabnuma 2.9 — YcioBHbIe U300pakeHUs MOABEMHO-TPAHCIIOPTHOTO 000PYI0BAHUS
3aHUN U COOPYKEHUIN

N3o00paxenue
Haumenosaunue

B IJIaHE cOOKy



1. ITyTh %ene3HOA0POKHBINI

Ilpumeuanne — Bmecto MHoOrorouws| =~ — == "=~

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 pelbCOBBIN |— — — — —
MyTh), MOHOPEJIC C TAJIbIO U T.I1.

4. Kpan MocTOBOI IBYXOaIOUHBIN

5. Kpan MocToBO# 0/1HOOATIOYHBIN

6. Kpan noaBecHol 01HOOATOYHBIM

7. KpaH K03JI0BOM

8. KpaH KOHCOIbHBIN




9. [logpemauk (TUQT)

[Ipumeuanue k 1. 3—9 — B Haanucsx,

BXOJSIINX B COCTaB M300paKeHUH,
BMECTO  MHOIOTOYMSI  YKa3bIBAIOT
IPy30II0ABEMHOCTh 000PYJOBaHUSA B
COOTBETCTBYIOIIUX €IMHULIAX, & TAKXKE
Opu HEOOXOAUMOCTH MPOJIET WJIH
BBUIET KpaHa B METpax

IIpakTuyeckasi padbora Ne 12
Tema: Pacuer HapyKHOH BOJONIPOBOIHOM CETH
Hean paGorbl: yMmeTh ompeaensarb Kod(Q@PUIIMEHTh CYTOYHOM U YacoBOU
HEPAaBHOMEPHOCTH BOJIOMOTPEOJICHHS, PACUECTHBIA PacXo]l BOJbI U CBOOOHBIN

HArop BOJbI B HAPYKHOM BOJIOMPOBOIHOM CETH

Xoxa padoThi:
1. PACUET HAPYKHOM BOJJOITPOBO/THON CETH
[To nanHO¥ TeMe He0OXOAUMO YMETh ONPEACISITh KOIPPUIIMEHTHI CYTOUHON
Y 4aCOBOW HEPaBHOMEPHOCTH BOAONOTPEOIEHUS, PACUETHBIN pacXxo/1 BOJbI U
CBOOO/IHBIM HAMOP BOJIbI B HAPYKHOM BOJOIIPOBOAHOM ceTn. HeoOXxoaumMo Takxke
YMETh PaCCUUATATh JUAMETP MATUCTPAIBHBIX BOJOMPOBOJOB. /1151 pacueToB 3TUX

IapaMeTpOB UCTIONB3YIOTCS CIIeAYIONe GOPMYJIbI:

Qmax cym. : K — Qmax uac.. :

cym = uac.
Qcp .cym. Qcp. uac.

K



max cym. — ‘“max ﬂmax’
I<min am. Xmin ’ IBmin'

max uac Qmax oy . .

qmax uac = 24 1

_Kmin wac Qmin uac ,

qmin uac 24 ’
Hce = Hl’ + hnam + hocm;

H =h_ +(h-1-h,+h

d= 4'qpuc.
-V’

B npuBeneHHbIX Gopmyniax IpUHSTHI CAeAyIONIMe 0003HAUYCHUS:

np!

Keyrs Kuac - K03 OUIMEHTBI CyTOYHON U YaCOBOM HEPABHOMEPHOCTH
BOJIONIOTPEOJICHHS;
Qmax cyrs Qmax wacsy Qep. cyrs Qcp. wac - MAKCHMAJIBHBIE CYTOYHBIE M YaCOBBIE PACXObI
BOJIbI, CPETHECYTOUHBIN U CPETHEUACOBOM pacxoy
BOJBI;
Kimax cyr» Kimin cyr. - MAKCHMaJIbHBI 1 MMHUMAJIbHBIA KO3 (HUIIUEHT CyTOUHOM
HEPAaBHOMEPHOCTH IOJIa4u BO/JIbI;
Omax Olmin -~ MAaKCUMaJIbHbBI 1 MUHUMAaJIbHBIN KO3 (PHUITUEHT, 3aBUCAIIUN OT
0J1aroyCTpOMCTBA 3/1aHUII;
Brmax> Bmin - MAKCUMaJIbHBIA 1 MUHUMAaJIbHBINH KOY(DOHUIIMEHT, 3aBUCAIIUN OT YHCIIa
JKUTEICH;
Omax =acs Omin sac - MAKCUMAJIBHBIA 1 MUHUMAJILHBIA YaCOBOM pacxo/l BOJbI (M3/4ac);
H, - reomerpuueckas BbICOTa ITOJAa4Yl BOJIbI, M;
h.or - TIOTEpH HaIopa 1Mo JUIMHE TPYOBI, M;

Nocr - OCTATOUHBIN HAMOP y JUKTYIOLIETO MPHOOpa, M;

N

IMPCBLIMNICHNC OTMCTKH I10J1a 1 sTaxka HaJl TIOBCPXHOCTBIO 3CMIIN, M;

h

YHCIIO ATAXKEH B 3/IaHUU;



h,. - BBICOTa dTa)XKa, M;
hyy - BBICOTA PacIONOKEHUS AUKTYIOLIEro MpUOOpa Haj MOJIOM, M.

3amava 1. OnpeneauTs pacyeTHBIN pacXo] BOABI JIJIs X03IMCTBEHHO-TTUTHEBbIX

HYXXI HACCICHHOI'O ITYHKTA U BCJIIMYUHY CBOGOI[HOFO Haropa BOJBbI.

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 BOJAOHAMOPHOM

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;

h,, =K, -4-L-g

nom

A=4,. K

m

2,
pac

n

H - BricoTa perynupytoiero oobema 0aka, M;
h.or - TOTEpH HA TPEHUE, M;
Z, — Z; - pa3HOCTh OTMETOK OCHOBaHHMS OAIlTHW U OCHOBAHMS CTPOCHUH, M;
Ky - nonpaBo4HbIid KO3DPUIIMEHT, ONTpeAeseTcs M0 TaAOJIUYHBIM TaHHBIM B
3aBHCUMOCTH OT CKOPOCTH JBUKEHHSI BOJIBL;
Aa - YIEIBHOE COMTPOTUBIICHHE, OTIPENIEISAETCS MO TAOIUIE B 3aBUCUMOCTH OT
TuaMeTpa Tpyo;

Opac - PACUETHBINH PAaCcXOJ BOABI, M*/CYT.



JUist onipesiesieHns peryiamupyromero oobema 0aka CTpOUTCS CTYTIEHYAThII
rpaduk B KOOpAWHATAX: YaChl CYyTOK OT Pacxo/a BOJAbI B MPOIEHTAX OT CYyTOYHOTO
pacxoza U UHTETPAJIbHBIN rpaduK B KOOPAUHATAX: YaChl CYTOK OT CYMMapHOIO
pacxoja BoJbl B IPOLIEHTAxX OT CyTOYHOTo pacxoza. [lo nepBomy rpadguky
perynupyoomuid 00beM 06aka paBeH oAy GUIyp MEXAy JIMHUSIMU
PaBHOMEPHOM 10/1a4y BOJIbI U HEPABHOMEPHOTO €€ noTpedienus. Ha BTopom
rpaduke Ta e BeIMYMHA paBHA CyMMe aOCONIOTHBIX 3HAUEHUH MaKCUMaIbHON
HOJIOKUTEIBHON U MAaKCUMAJIbHOM OTpULIATENbHOM pa3HOCTEN OpANHAT KPUBBIX

nogadu u HOTpC6JIeHI/I$I BOJBI.

3agaua 1. Onpeaenuts BHICOTY BOJOHAOPHOM OalliHU 1Sl 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 YacTH U MOKa3aHUsl CTPYMHBIX BOJIOMEPOB B OCHOBHOM

TpyOONPOBOJE U B TOPJIOBUHE.

Jlns onpenenennst 00bEMHOTO pacxojia BOALI HEOOXOIMMO MCII0JIb30BATh

ypaBHEeHHE bepHyIu.

rae Z1 u Z, - TOYKU OTCYETA OT YCIOBHOU MOBEPXHOCTH, KOTOPBHIE MOXKHO IPUHSTH
paBHbIMH 0;
P1 u P, - Hanops! o Bosiomepy;
X - K03 OHUITUCHTHI Kopuonuca,  koTopblit a1 TypOyJI€HTHOTO
JBIDKCHUSI MOXKET OBITh MPUHST PaBHBIM 1;

3.
P - INIOTHOCTH BOJKI, KI/M3;



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

[IpeoOpazyem ypaBHeHHe bepHysuM ¢ ydeToM TOTO, 4TO

[Tonyuaem:

e | 4R
2 N ey

rae hg - pa3HOCTH MOKa3aHUM CTPYHHBIX BOJOMEPOB, M.

3anaua 1. Onpenenutb 00bEMHBINA Pacxo BOJIbI IPU CY>KEHUH BOJIOIIPOBOJIA TIPH

3aJIaHHBIX JUAMCTpax BOAOIIPOBOAOB U PA3HUIIC HAIIOPOB.

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

3aJJaHHOM CyTOYHOM TpauKe Mo1a4u BOJBI.
4. PACUET HAPY)KHOM KAHAJIU3AIIMOHHOM CETHU

[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

CCKYHIHOI'O pacXxoJa CTOYHBIX BOI, KOTOpBIfI paBCH

N-q
86400  °°“

Omax =
rae N - 49mcio KuTenei;

0 - HOpMa BOJOOTBECJCHHUS,

Koo - 00U KO3DPUIIMEHT HEPAaBHOMEPHOCTH BOAOOTBEIEHHUS OBITOBBIX



CTOYHBIX BOJ, KOTOPBIA OmpenesieTcss MO TaOJMYHBIM JaHHBIM B
3aBHCHMOCTH OT CPEIHETO PAacXoa KUIKOCTHU (Jcp).

N,
8640

qcp =

PacueTHbIi pacxo/1 CTOYHBIX BOJI OTIPEEISACTCS IO GopMyIie:
Upac = Aoy + Aon + Ues
r11e Op - TPAH3UTHBIM PacXoJl BOJIbL, IIOCTYIAIONIUN B PACYETHBIM y4aCTOK U3
OOKOBOM CeTH;
Ouon - IIOIYTHBIN PACX0J BOJBIL, IIOCTYNAIOIIUN B PACYUETHBINA Y4aCTOK CETU OT
3aHUAN PWIETAIOLIETO KBAPTAIIA,
Jc - COCPEOOTOUYECHHBIN PACXO] BOABI OT MPOMBIILICHHOTO MPEANPUSTHS.

ITo mony4YeHHBIM 3HAYEHUSAM PACUETHBIX PACXOJI0OB CTOYHBIX BOJI
OMPENIENAIOTCA TUaMETPbl TPYO, YKIOHBI, 0OeCIIeunBaroe TpeOyemMbie 3HAYCHUS

PaCUETHBIX CKOPOCTEN U MOMOJHEHU.

3anaqa 1. Paccunrarth KaHaJIM3aIMOHHYIO CCTh OT Y4aCTKa ropoJga ¢ HaCCJICHUCM

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

I1o naHHOM TeMe paccMaTpUBACTCS 3aJa4a ONPEACICHN MAKCUMAIbHOIO
TEKYLIEro pacxoja Ha y4acTKEe CETU BHYTPEHHETO BOJOIIPOBOJA, 10 KOTOPOMY U
BEJIETCs pacder 3Tou ceTu. [Ipy 3ToM 3amaroTes ciieyomnue UCXOHbIE JaHHBbIE:
KOJIMYECTBO ATa)XeH B 3JJaHNHU, KOJIMYECTBO BOAOPA300PHBIX YCTPOMCTB B

KBapTUPE, KOJIMYECTBO KUTEJICH B 3IaHUH M 00I1ee KOJIUYSCTBO MOABOIOK.
MakcumanbHbIA CEKYHIHBIN pacXo]l BOABI ONIPEIETseTCs 10 (opMyIie:
Omax = Sa - Qo>
o - K03 hUIHMEeHT, 3aBUCAIINN OT Ipou3BeacHUs BeanurnHbl NP, onpenensercs

10 TaOJIMYHBIM JaHHBIM,



N - KOJIMYEeCTBO ITOABOIOK;

P: qX.U ’
3600-q, - N

Jx - MaKCUMaJlbHasi HOpMa pacxo/ia XOJIO0HOU BO/IbI;
U - KoIu4ecTBO XKUTENEH B 37aHUH;

Jo - pacxo/l BOAbI OJHUM MPUOOPOM, JI/CEK.

3agaua 1. PaccunrtaTe BHYTPEHHHI XOJIOAHBIA BOJOIPOBO/.

IHPUMEP PEHIEHUSA 3ATAYAN

Onpenenuts AUaMETP BOIOTPOBOIHON CETH ISl IOJJaYH BOJBI K TPEM
nocesikam ¢ Hacesenuem (M) 5000, 3000 u 6000 yenoBek Mpu MaKCUMaJIbHOU
HopMe Bogonorpeosenus (N) 250 n/cyt Ha 1 yenoBeka ¥ CKOPOCTh JTBUKCHUS

BojibI (V) 0,9 m/c.

1-i1 mocenok

yTE€BOH pacxon | 2-ii TTOCEIIOK

| TlyTeBOH pacxoA | 3-i mocesnok

TPAH3UTHBIN PacXo.l IyTEBOU PacXon

1. JlunameTp BOJOIPOBOJTHOM CETH OMpeeseTcs mo Gopmyie:

4q

d= pac .

7N )
I11€ Qpac - PACUETHBIN PACXOJ BOJBI.

2. PacueTHbIl pacxo/ BOJIbI onpeesnseTcs no Ggopmyre:

qpac = qmpals + qnym ;

I 1€ (nyr - IyTEBOM PACXOJ BOJbI, OTAABAEMbIN KaXKIbIM Y4aCTKOM BOJOIPOBOJAAM



11 CHAOKEHHUs IEPBOT0, BTOPOTO U TPETHETO MOCEIIKOB;
Clrpans = TPAH3UTHBIA PACXO0J BOJBI MIIM PACXOJ, IO JJIMHE TPYOOIPOBOA.

3. OmpenensieM pacxo/1 BOJbI, MOTPEOIIEMbII TpeMs TOCETKAMU

M - N
=M -N (af = [M°]
Q (il eym)—um Q=500 -gea00 I '
I[JI?I IICpBOTO IIOCCJIKA.
Q= 5000250 _ 0,0145 »®/c
1000 - 86400
Jlns1 BTOporo nocesnka:
Q, = _3000-250 _ 0,0087 /¢
1000 - 86400
st TpeThero nocenka:
Q, = _6000-250 _ 0,0174 »®/c
1000 - 86400

Bcero Ha Tpu mocesnka notpedyercs:
TQ=Q +Q, +Q,=0,0406 »°/c

4. PacueTHbIi pacxoJ BOJbI Ha MEPBOM YyYacTKe (IJIs1 MEPBOTO IOCEIKa)
OyJzeT paBeH:
qpac = qnym + qmpaH = Ql + (Q2 + Q3) = z:Q = 0,0406 M3/C

PacuerHbI pacxoa BOIBI J11 BTOPOTO MOCEIIKA!
3
Apac = Doy + Aopan = Q, +Q; =0,0261 »°/c
PacuetHbIli pacxoa BOBI U TPETHETO MOCEIIKA:

qpac = qnym + qmpaH = Q3 = 070174 MS/C



5. Toraa nuameTp TpyOOIPOBOA HAa IEPBOM y4acTKe OyJET paBeH:

d, - 4.-2Q _ 4'0’040620,240/14;
7-0,9 314.09

Ha BTOpOM yuactke:

d, = /M =0192 u;
7-09

d, = Q6157
7-09

U Ha TpeTbem ydacTke:

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

Xoa pab6oThi:

OCHOBHBIE TEXHUKO-DPKOHOMHUECKHE IIOKAa3aTeJIU M OIeHKAa SKOHOMHUYECKOM
3(PEKTUBHOCTH CTPOUTEIBHBIX MalllMH. TPaHCIIOPTHBIC, TPAHCTIOPTUPYIOIIHNE 1
MOTPY304YHO-PA3TPY30YHbIC MalIlIMHBI. OOmas XapaKTEPUCTHKA
TPaHCTIOPTUPOBAHUS CTPOUTEIIbHBIX rpy30B aBTOMOOWJILHBIM,
KEJIC3HOJIOPOKHBIM, BOJAHBIM W BO3YIIHBIM (TPYy30BbI€ CaMOJIEThI, BEPTOJICTHI
U qupuxadnn) tpancroptoMm. KonBeilepsl U MHEBMOTPAHCIIOPTHBIE YCTAHOBKH.
I'py30BbIc aBTOMOOWJIM, TPaKTOPhI, ITHEBMOKOJECHBIE TsArauu. [py30BbIC
aBTOMOOMIM. ABTOMOOWMIIM-caMOCBajibl W aBromoesna. llomympuiiernsl-
nanenaeBo3sl. TPAHCIIOPTUPYIOIIME MAIIIMHBI 1 OBOPYIOBAHUE.
JIeHTOUYHBIE U TIJIACTUHYATHIE KOHBEWEPHI, 3CKAIATOPbl. KOBIIOBBIE KOHBEUEPHI
U TOJbEMHUKH HEMPEPHIBHOTO JEUCTBUA. BHUHTOBbIE U BUOpAIMOHHBIC
KOHBEMEPHI. YCTAaHOBKM BCACBHIBAIOIIETO W HATHETATEIBHOTO JEUCTBUS IS
IMHEBMATHUYECKOT'0 TPAHCIIOPTUPOBAHUS MaTEpHaioB. ABTOLIEMEHTOBO3HI.

[Torpy304HO-pa3rpy304Hbl€ MAIIUHBI



[Torpy304HO-pa3rpy304Hble MallMHbI B CTPOUTEIILCTBE MPUMEHSIIOT IS
NOTPY3KM INTYYHBIX W CBIIYYUX TPY30B, pa3rpy3Kh HX C TPAHCHOPTHBIX
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 mpunHIMIy BBIMONHEHUS pabounx omepauui [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,
MEPEMENIECHUIO U Pa3rPpy3Ke CHITYYUX CTPOUTEIBHBIX MATEPUAJIOB, a TAKKE TaM,
rze pabounii mpouecc TOJKEH ObITh HENTPEPHIBHBIM.

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.

ABTONOIPY34YHKH. OCHOBHBIM BHJIOM pabouero 00opya0oBaHUS
aBTOIOIPY34YHMKOB SIBJIIETCS BUJIOYHBIA 3aXBaT, KOTOPBIM MOJABOIAT IOA IPY3
WM ITA0ETh U3 OTAENIBHBIX MEJIKUX TPY30B, 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 Y3JIOB
(MocTOB, KOpOOOK mepenay, pyJieBOro yHpaBJIeHHs,, TOPMO3HBIX YCTPOWCTB U
Ip.) C JABUTATEIsIMA BHYTPEHHEIO CrOpaHus WIM C 3JIEKTPOJIBUIaTEIsIMU,
paboTaImMMH OT akKymyJsitopa. Bece arperatsl (puc.67,a) MOHTUPYIOTCSI Ha
XOJIOBOM pame, KOTopasi omnupaercss Ha nepeaHuid 12 w 3amgamit 11 MocThl
NOTpy34HKa.



Puc.67. Buio4Hslii aBTONIOTPY34YUK

B oTanune oT 0OBLIYHOIO aBTOMOOMIIS Y BHJIOYHBIX TIOI'PY3YMKOB ABUIATCIIb U

yIIpaBJIsieMble KOJeca pacnojaraloTcs c3aju, a BEAYIIMM MOCT CO CABOCHHBIMH

IMHEBMOKOJICCAMU — CIEPEean. ITO O6VCHOBH€HO TCM, 4YTO IICPCAHAA 4YacCTb

OOTrPY3YMKa BOCIPUHUMAET HArPY3Ky OT pabodyero 0O0OpYIOBAHUS M Tpy3a.

Xom0B0o€ 000pPYIOBAHUE MOIrPY3UMKOB MOPHUCIIOCOOJIEHO JUI padoThl  Ha

IJIomaaKax C TBEPAbBIM IIOKPBITUCM. 3az[Hee PACIIOJIOKCHUEC VYVIIPABIACMBIX

KOJICC CO3a4CT MOTIPY3UYHUKY XOPOLIYIO MAHCBPCHHOCTD.

IlogpeMHasg, 4acTh MOTrPY3UHKA — TIPY3ONOABEMHUK (puc.67.0) COCTOUT W3

MApHUPHO VKPEIUIEHHON Ha paMe MOTrpy3dYrKa OCHOBHOW BEPTHUKAILHOU DaMEI

2. BBUIBM)KHOM BHYTPEHHEW paMbl 4 W TI'PY30BOU KApPETKU & C BMJIOYHBIM

3axBaToMm S. JIJ1s HaJIC)KHOrO 3aXBaTa Ipy3a OCHOBHAS paMa IMOAbEMHUKA MOXKET

OTKJIOHSTHCS BIEPET OT BEPTHKAIBHOM IUIOCKOCTH Ha vroi 3..4°, a A

obecrneyeHus VCTOMYMBOCTH B TPAHCHOPTHOM MHOJIOKeHUn—Ha 12...15° Hasasn,

9qTO OCYIICCTBJIACTCA C TIOMOINBIO ABYVX THUAPABIMYCCKHX TTHJIIMHIAPOB.

BoiiBiokHag pama  mepeMeniaeTcs [0  HampaBJIAIOIMM  OCHOBHOHM  paMBbI

TUAPABIMYCCKUM ITHMINHAPOM 1 KODHVC THUAPOIIMJIMHAPA OIIMPACTCIA Ha

HIDKHIOK ITOIEPEYNHY OCHOBHOWM paMmbl, a mopiieHb 3 U mrTok 10 mapHupHO

CBSI3aHbI C BEpxHell OaJKOW BBUIBMKHONW pambl 6. OIHOBPEMEHHO II0

HaIIpaBJIAIOMUM ~ paMbl  TICPEMCIIACTCA  TPY30Bad KAPCTKA C  IMOMOIIIBIO

00paTHOTrO HEMHOTO OJIMCIIACTA. Ilocnenauii o0pa3oBaH IBYMS

IJJaCTHUHYAaTbIMHU OCIIAMH 9, IHNCPCKUHYTBIMHU qycpes3 3BC310YKH 7,

YCTAHOBJICHHBIMH Ha BCDXHeﬁ OaJike HOJIBH)KHOI?I PaMbI 6. KOHHI)I ueneﬁ




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

I'py30Basl KapeTKa JIBIDKETCS C VIBOCGHHOW CKOPOCTHIO M MPOXOJUT IIYTh B JiBa
pasa OOJBIINI, YeM X0/ BEUIBIMYKEHHS IITOKA THAPOLIMINHIPA.

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

BHJIOYHOI'O aBTOIIOI'PY34YHMKA CO3A4CTCA  MABJICHUCM JKHUAKOCTHM HACOCOB,

IOPUBOAMMBIX BO BpPAIIICHHUC ABUIaTCJIICM ABTOIIOI'PY34YHKA. I[J'IH YMCHBIICHUSA

YCUJIMM YIIPABJICHHUS B CUCTEMY YIPABJSIEMbBIX KOJICC MOAKIKYECH COCIUAIbHbBIN
THAPOYCUIIMTEIb PYJEBOTO yhopaBjeHMs. s nOpuBojAa THAPOYCHUIUTEIIS
PYJICBOI'O YIOPABJICHMS YCTAHOBJICH HACOC. YIPaBJICHHUE THAPOYCUIIMTEIIEM
C6J'IOKI/IDOB3,HO C PYJICBOM KOJOHKOM M OCYIIECTBIISICTCSI aBTOMATUYECKH.

BuiioyHble TOTPY3UYMKHA BBEITYCKAIOTCS T'PY30HOIBEMHOCTBIO 3...5T C BBICOTOH

II0JIEMA T'Py3a JIO 6M M CKOPOCTBIO MEpEeMENICHU ¢ Ipy3oM o 20 u 6e3 rpysa
10 40xkM/49. ABTONOIPY3YHMKH OOOPYAVIOTCS Pa3IWYHBIMU CHEMHBIMU BHJIAMH
pabouero obGopyaoBanusi — rperdepoM (cXBaToM) JUII OpEBEH, KOBIIOM JUJIS
CHIYYHMX TPY30B, KPAHOBOW CTpPEJIOW W JIDYTHMH _IIPUCIOCOOJCHUSIMU,

PaCIInPAOIINMHA 0071aCTh ux IIPUMCHCHMUA. TaK, AJIA ’[)2160TBI Cc

JJIMHHOMCPHBIMH I'py3aMHu, Cc KOTOPBIMH OOBIYHBIN IIOTPY3YHK HC

OPUCIIOCOOJIEH  pad0TaTh, MOPUMEHSIOT ABTONOTPY3UMKM C  OOKOBBIM

PaCioJ0XKCHUCM I'py30I1oACMHHKA. ['py30n01b€MHHUK IIOBOPAYMBACTCA
OTHOCHUTEJIBbHO MPOJIOJLHOM OCH, a JUIMHHOMEPHBIM I'py3 BHUJIOYHBIM 3aXBaTOM
YKJIaAbIBACTCA HaA OOKOBEIC KPOHIITEHHBI BJIOJIb MAIIMH ¥ B TAaKOM IOJ0KCHHMU
TPAHCIIOPTUPYCTCA B Y3KHX IMPOXOAaX CKJIAI0B.

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

[HOIrpy34drKa ABJIICTCA KOBIII, I/ICHOJ'IBSVCMBII\/JI I DaBDa6OTKI/I, IIOTPY3KHN H

nepeMENEHUS ChIITYUYNX MEJTKOKYCKOBBIX MartepuayoB U rpyHTOB | k Il kareropui.

['maBHBIM nmapameTpom OAHOKOBIIOBBIX IIOT'PY34YHNKOB ABJIACTCA

rPY30MOABEMHOCTE. [0 I'py30MOIABEMHOCTH  ONHOKOBIIOBBLIE  MOTPY3YUKH
paznensrotr Ha Majgoradbaputabie (10 0.5 1), nerkue (0.6... 2.0 1), cpeaaue (2.0...4.0

T), Tskensie (4.0... ... 10 1) 1 Oosapmierpy3usie (0osuee 10 T).

B 3aBucuMoCTH OT XOZOBOrO OOOPYIOBAHUS MOTPY3YUKHA MOTYT OBITh

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

BBICOKVIO  IIPOXOJAMMOCTb M  PA3BHBAIOT OoJblIEE HAIIoOpHOC  YCHUJIUC,

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

ckopocTH. B KkauectBe 0a30BBLIX MalllMH JJIA  TIOTPY3YHMKOB TIPHUMCHAIOT

cricaJIbHBIC ITHEBMOKOJICCHBIC n1accu, I'YCCHUYHBIC )41 KOJCCHBIC

IPOMBIITJICHHBIC TPAKTOPHI ITIOI'PY304YHBIX MOI[I/Id)I/IKaHI/If/'I HNJIHW TPAKTOPHI O6HIGFO



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

IMapHUPHO COCAMHCHHBIX MCKIY coOoi noaypam. [llapHUpHOE COUYJICHECHHE

HojaypamM TIO3BOJISICT OCYHIICCTBUTL IMOI'PY3KY-PA3Trpy3Ky C€ MHHUMAJILHBIM

MAaHCBPHUPOBAHHMCM 34 CUCT B3aMMHOI'O ITOBOPOTA IIOJAYpPpAM Ha VIOJ J0 40° B

J1aHe B 00¢e CTOPOHBI OT OPOJIOJILHOW OCH MAIIIMHEL.

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

YYCTOM YCTAHOBKHM HA HHUX ITOTPY30YHOI'O 060DVI[OB8,HI/IH )41 Da6OTBI ¢ HuM. Ero

paciojgararoT Ha 0a30BOM MaIlIMHE cricpcau WK C3aJld  OTHOCHUTCIILHO

ABHUTI'aTCJIA. CuinoBsle IepeJayr I'YCEHHYHBIX M KOJICCHBIX TSradyed, a TaKkKe

CIOCHMAJIbHBIX IMTACCH BBIIMOJHAIOT THUAPOMCXAHHMYCCKHUMHU C TDCXCKODOCTHOﬁ

KOPOOKOI mepeMeHbl Iiepenad (Tpu CKOPOCTH BIEPEI W TPU ONAHAKOBBIE
CKOpOCTH Hazaxa). Takag nmepegaya  OPUCIIOCOOJIEHA  JUId  4acTOro
PEBEPCUPOBAHUS [BVMKEHUNM OPU aBTOMATUYECKOM IEPEKIIOUEHUU Mepeaad U

HanOoJIEE MOJIHO OTBEYAET PA00UEMY PEKUMY OJTHOKOBIIOBBIX ITOTDY3YUKOB.

ITo crtocoOy pasrpy3ku pabodyero opraHa pa3jaddyaroT IMOIPY3YMKH: ¢ IEepeIHeH
pasrpy3kor  (ppoHTanbHBIC  TOTPY3YHMKHM), €  OOKOBOHM  pa3rpy3Kou
(IIOJIYIOBOPOTHBIE TIOTPY3YMKH), C 3aJHEH pa3rpy3kor (MEPEeKWIHOM THII
norpy3umnka). Hamboiiee pacnpocTpaHeHBI B CTPOUTENILCTBE (DPOHTAJILHBIC H

ITOJYIIOBOPOTHLIC TIOTPY3YMKH Ha ITHCBMO-KOJICCHOM M TYCCHHMYHOM XOAY C

00BEMHBIM THAPOIIPUBOAOM IIOT'PY30YHOTO O6ODV,Z[OB21HI/I$I.

@poHTaJIbHBbIE NOrpy3uukH. OHH 00€eCIIeynBaoT Pasrpy3Ky KoOBIIIa CO

CTOPOHBI pa3paboTku Marepuana. llorpy3zodHoe 000OpPYIOBAHUE MNOTPY3IUMKA
MAPDHUPHO 'KPENmUTCI K TOPTAILHOM paMe 6. KECTKO VCTAaHOBJIEHHOW Ha
OCHOBHOM pamMe 0a30B0M MamuHbl (prc.68.). OHO COCTOUT M3 PA0OUYEro oprasa,

CTPCJIbl, PIYAaXXHOI'O MCXAaHM3Ma U T'MAPOIMJIIMHAPOB ABYCTOPOHHCTO I[eﬁCTBHH.

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

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

IIOBOPOTHBIX T 2, IIPUBOAMMBIX B ABIMXCHHC JABYMS THAPOLMUIMHAPAMHA 5

mOBOpOTA KOBIIA. [loabeM W OIIYCKAHWE CTPENbl OCYNIECTBISIOTCS JIBYMS
ruapourauHapaMu 7. ['uapaBiaInyeckui TIPUBOJI  PadoyYero 000pYIOBAHUS

IO3BOJIICT IIJIABHO HM3MCHATH CKOPOCTH B IMHMPOKHUX MNIPEACIaX H HAACKHO

OpCaAoXpaHsiaATb Cro  OT TIICPCIPY30K. PaGounii Iponecc d)DOHTaJ'ILHOFO
IIOorpy34HMKa, O6ODVI[0B3HHOFO KOBILIOM, COCTOUT M3 CICAVIOIIMX OICpalluii:
OECPEMCIIICHUC IIOIPY34YHMKd K MCCTY Ha6opa MaTepuajga € OJHOBPCMCHHBIM
OIMIYCKAHHMCM KOBIIId, BHCAPCHHUC KOBIIA B MATCpHal HAIIOPHBIM YCHJIIMCM

MallliHbI, NOJBEM KOBIIA CO CTPEJIOM, TPAaHCIOPTHUPOBKA MaTepuajia K MECTY

Pa3rpy3Ku U Pa3rpy3KH KOBIIA OIIPOKHMABIBAHHUCM.
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Puc. 68. OnHOKOBIIOBBI  (DPOHTAIBHBIA  MOTPY3YMK: a—cCXeMa
KOHCTPYKITUH; O—KHHEMATHIECKask CXeMa MOrpy309HOTO 000pyA0BaHUS

IHoaynoBopoTHBIe MOrpy3uukM (prc.69.). B omimure or GhpOHTAIBHBIX ATH

MaIllIMHBI _00eCIICUYNBAIOT Pa3srpy3Ky KOBIIIA MW CMCHHBIX Da60qI/IX OpIraHoOB

BIIEpeAd W Ha 00€ CTOpOHBI HA yrojg 7o 90° oT OpoaoJILHOM OCH. ITO

COKpalacT BpEMA HAa PA3BOPOTHI M ITO3BOJIACT MCIIOJIB30BATh UMX JJIA Da60TbI B

CTCCHCHHBIX  YCJIIOBHAX. KOHCTDVKTI/IBHO IIOJIVIIOBOPOTHBIC  TIOI'PY3YUKH

OTJIMYAIOTCA  OT d)DOHTaJII)HbIX TEM, YTO TIOI'PY30YHOC O6ODVIIOB3HI/I€

MOHTHUPVYETCS Ha NOBOPOTHOU 1uiardhopme 1, KoTopas, B CBOKO OYEPED, YEPE3

OIIOPHO-TIOBOPOTHOE YCTPOMCTBO 2 OMMpacTCsl Ha XOJOBYIO paMy 3 0a3zoBou

MaluHbl. BpalareabHoe ABHKEHHE ITOBOPOTHAS HJ'IaTd)ODMa IoJaydacr ¢

IIOMOIIIBIO ABYX TOPHU30OHTAJBHO PACIIOJOXCHHBIX THAPOIMNINHIPOB 4, HITOKH

KOTODPBIX COEIUHEHBbl MEXIY COOOW IUIACTHUHYATON I1ENbK 5., Orudaroliei

3BE3JI0YKY 6  1oBOpoTHOM  I1wiardopmbl. Kpome  OCHOBHOIO  KOBIIA

OAHOKOBHIOBBIC TIOT'PY3YMKH OCHAIMAIOTCA MHOTI'MMHM BHJIaMH CMCHHOI'O H

HaBCCHOI'O O6ODVI[OB8,HI/I$I — KOBIIaMH VBGHI/I‘IGHHOﬁ U YMCHBIICHHOM

BMCCTHUMOCTH, FDCﬁd)CDHBIMH ABYXUYCIIIOCTHBIMHM  KOBIIIAMH, KOBIIAMH C

OOKOBOH pPa3rpy3KOM, ITOBOPOTHBIMHU _ 3aXBaTaMHU, HCHOJb3YEMbIMU  JUIS

INOTPY3KM B TPAHCHOPTHBLIC CPEACTBA M CKJIAAMPOBAHHUA IITYYHBIX U

JJINHHOMCPHBIX TI'PY30B, JCCOMATCPHAJIOB, YCTAHOBKH CTOJIOOB | APYI'UM

O6ODVI{OBaHI/IeM. HGKOTODBIC BUABI  TAKOI'O CMCHHOI'O MW HABCCHOI'O

000pYI0BAHUSI OpEJICTABIICHBI Ha puc.70, 71. Texunueckas

3
POU3BOANTCIBbHOCTE OAHOKOBIIIOBBIX ITOT'PY3YHMKOB (M /LI) onpecACISACTCA C

y4yeToM (hU3MYEecKUX CBOUWCTB pa3padaTBIBAEMOIr0 MaTepualia U VCIOBUM
PadOTHL.
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Puc.69. IloaynoBOpOTHBIN OJIHOKOBIIOBBIM IMOTPY3UMK: a — CXeMa
KOHCTPYKITMH; O — KHHEMAaTHYeCcKass CXeMa MeXaHW3Ma BpalieHUsI
m1aThOpMbI

I[J'IH JOCTHIKCHU A MaKCUMaJIbHOMI TEXHHUUYECKOM IIPONU3BOJUTCIIHbHOCTH

HCO6XOI[I/IMO AHAJIM3UPOBATE YCJIOBUA Da60TbI U B TOM YHCIIC HCIIOJb30BATbH

ONTHUMAJBHYKO CXEMY OpIraHU3allun Da6OT, COOTBCTCTBYIOIIINEC BHJIBI CMCHHOI'O

pa60qero 060DVI[0B3HI/I5I (HaHDI/IMGD, KOBIIIY ITOBBIIICHHON WU VMQHBHIGHHOﬁ

BMCCTI/IMOCTI/I), CHOCO6CTBVIOH_II/I€ MAKCUMAJIBbHOMY HCIIOJIB30BAHHUIO TATOBOI'O

YCHUJINA 0a30BOTO TpaKToOpa HIINn TATayda. binaronaps XOpOLICH

TPAHCIIOPTUPYIOIIEH CIIOCOOHOCTH OJHOKOBIIOBBIC TMOI'PY34YHMKH VYCIICIIIHO

KOHKYPHUPVYIOT C OJHOKOBIIOBBIMH JKCKaBaTOpPaMu, Da6OTaIOH_II/IMI/I B

TPpAaHCIHIOPT, MW TIO0 HCKOTOPBIM TCXHHMKO-DKOHOMHWYCCKHUM II0Ka3aTCJIsIM

(HDOI/IBBOIII/ITGJIBHOCTI/I TpyJda Ha OJHOI0 YCJIOBCKA B CMCHY, CTOHMMOCTH

CAMHUIIBI IIPOAYKIIHH, MaTCPHUAJIOCMKOCTH )41 SHCPro€cMKOCTH Da6OT)

IIPEBOCXOOAT Hux. MOH_[HOCTB CUJIOBOM YCTAaHOBKH COBPEMCHHBIX

OJHOKOBHIOBEIX MOTrpy3uuKOB Jocturaet 900 kBT npu BMECTUMOCTH OCHOBHOT'O

xoBmma 10 m°.

MHOroKOBIIOBbI€ NMOIPY34YHKH. OnHu _OTHOCATCS K MalllMHAM HCTIPCPBIBHOI'O

HeﬁCTBHH. Hx INIPUMCHAIOT JJIA ITIOT'PY3KH B TPAHCIIOPTHBLIC CPCACTBA CHIIMTYYMX U

MCJIKOKYCKOBBIX MAaTCpHaIOB (HGCKa, I'paBui, HIG6H$I, nijiaKa, CKOJIOTOr'O Jibaa U

CHeFa), a TAKXKC JIA 3aChIIIKH TDaHIHGﬁ T'PYHTOM. MHOTrOKOBIIOBBIC IIOI'PY34YHU KU

MOHTHUPYIOT Ha CaAMOXOJHOM TYCCHHMYHOM WJIM ITHCBMOKOJICCHOM III4dCCHU, B

KOHCTPYKIHMHN KOTOPOI'O HMCHOJB3VIOTCA ACTAJIM MW V3Jbl TPAKTOPOB H

aBromooOmiei. Ilo KOHCTPVYKIINH ‘[)2160‘-161"0 opraHa pa3jIM4yaroT IIOI'pyY34YMKH




MTHCKOKOBIIIOBBLIC, POTOPHLIC, AHWCKOBBIC H C HO,Z[FDe6aIOH_[I/IMI/I JJartaMm.

[HTHEKOKOBIIOBBI DAOOYUIA OPraH MMEET NIHEKOBBIA ITHUTATEIh W KOBIIOBBII

yJIeBaTOp JUJIA IOJAYM  MaTepHhajga Ha JICHTOYHBLIM KOHBeWep. PoTropHble

[IOTPY3YUKHU pa3padaThIBAIOT MaTEpHUal MIAPOBBIMUA WM KOBIIOBBIMHU (hpe3amu.

B  JMCKOBBIX  IOTpPY34YMKaxX MaTepuad  IOoJaeTcs  ABYMS  JHCKaMH,

BpalllalOIMMHUCA BO BCTPCUYHOM HAIIPABJICHHU.

Puc.70. Cwmennoe
pabouee u
HaBECHOE
obopymoBaHue
OJHOKOBIIOBBIX
[IOTPY34YUKOB:
KOBIIIH:

1 - HOpManbHBI;
2 - YBEJIIMYCHHBIN;

3 -

YMEHBIIICHHBIN;

4 i
HBYXqGHIOCTHOﬁ;

5 - CKCICTHBIN;

6 - ¢ OokoBOH
pas3rpy3Kou;

7 - ¢ yBEJIIMUCHHOU
BBICOTOU

pas3rpy3Ku;

8 - C
NPUHYAUTEIBHON
pasrpys3Kou;

9 - OynbaO3epHBII
OTBaJI,

10 - skckaBarop:

11 - rpetidep;

12 - Tpy30BBHIE




BUJIBI;
13 - kpan;

14 - vyemxrocTHOU
3aXBar;

15 - 3axBar g
CTOJI00B U CBali;

16 - 1uIyXXHBIH
CHETOOYHUCTHUTEIb;

17 - potopHbIi
CHETOOYHUCTHUTEIb;
18 - kycropes;

19 - xopueBarenb-
cobuparelb;

20 -
ac(haabTOB3JIaMbIB
aTelb

Puc.71.
Hexkoropeie
CMEHHbIE paboune
OpraHbl u
JOTIOJTHUTENBHOE
o0opy0oBaHueE:

a— pabouue
OpTraHsbl 0e3
CHJIOBOTO
puBOJA; O

- paboyue opraHsl
C CUJIOBBIM
IPUBOJIOM; 8

- TOTIOJTHUTEITHLHO




e 000pyI0BaHUE;

1 - xkoBmr mid
CKQJIbHBIX TOPOJ]
C 3yObsSIMH;
2-KOBIII 0e3
3yObeB Cc
MIPSIMOJIMHENHOMN
peXyIIEn

KPOMKOM; 3-KOBIII
06e3 3y0beB ¢
V-06pa3Hoit
pexyen
KPOMKOW;
4-CcKeneTHBIN
KOBIII;
S5-Trpy30BbI€ BUIIBI;
6 - Oynba03epHBII
OTBAI,;
{-TLTY>KHBIN
CHETOOYHNCTHUTEIIb,
8-rpy3oBas
6e3010uHas
cTpena; 9-koBII C
IIPUHYIUTEIBHON
pas3rpy3Koi;
10-n1ByX4eNOCTH
BIN KOBIII,
11-3axBar IS
JUTHHHOMEPOB;
12-6yp-
CTOJIOOCTAB;
13-xoB1I IS
pacrpeeneHus
OetoHa; 14-3axBart
TUTST MaKeTOB;
15-nopoxHas
MIETKA;



16-runpaBnraeck
15071 MOJIOT;
17-peixsmTens;
18-o6paTHas
Jornarta
AKCKaBaTopa

HO,Z[FDG63,IOHII/IG JIanbl OJAKT MaTepHuall Ha KOHBEUEp 6nar0z[ap5{ cHeMaIbHOU

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

SIBJIIETCS IPOU3BOAUTENLHOCTE. X BBIMYCKAIOT IPOU3BOAUTENLHOCTERIO 40, 80,
160, 250 M-/4 ¢ BBICOTOM norpy3ku 2.4...4.2 m.

Puc. 72. MHOTrOKOBIIOBBIA MOTPY3YHUK CO IIHEKOKOBIIOBHIM pPaboYnM
OpraHoM

MHOIOKOBILIOBBIM MOTPY34YMK C ITHEKOKOBIIOBBIM OPraHOM (DI/IC72) COCTOHUT

N3 CICAVIOMMNX OCHOBHBIX V3JIOB. IMHCBMOKOJICCHOI'O IIacCH 1 ¢ obenmu

BCAVIIIMMH OCIMH, HAKJIOHHOI'O KOBIIIOBOI'O KOHBCI\/IIGDa 3 ¢ BUHTOBBIM

(mHeKOBLIM) 1nmuTaTesieM 4, JEHTOYHOIO TIMOBOPOTHOTO B IUIAHE U B

BEPTUKAJILHONU IUIOCKOCTH KOHBedepa 2. JUisg Jjydiierd mogayu marepraia K

[IUTATEI0 Ha paMe KOBIIIOBOIO KOHBelepa ycTaHoBJeH oTBaid 5. KoBIIOBEIN

KOHBEMEp yCTAaHABJIMBACTCS B pa6oqee N TpaHCHOPTHOC ITOJOXKCHHUA C

INOMOIIBIO  JIBYVX THIAPOIIMJIMHIPOB 6. HDI/I INOCTYIIATCIIBHOM  JABUKCHHUU

[NOIrpy34rMKa Marcpuall BHHTOBBIM IIMTATCJIACM IIOAACTCA B HCIOPCPBIBHO

BPAIAIOIIMICA KOBIIOBBLIM KOHBEWED W JaJIE€ Yepe3 MPUEMHOE YCTPOUCTBO M

JIEHTOYHBIM KOHBeWep B TpaHcnopT. [loBOpPOTHERIE JBUKEHUS JIEHTOYHOI'O

KOHBeﬁeDa ITO3BOJIAAIOT HM3MCHATH BBICOTY 3arpy3KHM, a TaKXKC 3arpyKaTrb




HOZ[BH)KHOﬁ COCTaB 1o _00e¢ CTOPOHBI OT HDOILOJ’IBHOﬁ OCH IIOI'py34YMKaA.

HOCTVH&TGJ’IBH&H CKOPOCTH IIOI'PY34YHKaA BI)I6I/IDaCTC$I B 3aBUCHMMOCTH OT BBICOTEI

mrabdens MaTepuajia M MPOU3BOJUTEIBHOCTH. BcCe€ OCHOBHBIC MEXAaHHU3MBI,

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

TUAPOLIMJIMHAPOB JABYCTOPOHHETO AEHCTBHUA, PAOOTAIONIMX OT T'MAPOCHUCTEMBI
IIOrPy34MKa.

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

CHCFOV6ODO‘IHBI€, IPUMCHAIOT TAKIKC JUIA IIOTPY3KH MCJIIKO- M CPCAHCKYCKOBEBIX,

IPECUMVIIICCTBCHHO MaJ'IOEl6DaBI/IBHBIX, MaTCpPUaJIOB, HAITPHUMCED YIJIA.

3arpebaromass  Jjama 6  ABIIETCA  COCTABHOM  YacThIO  IAPHUPHOTO
YETBIPEX3BEHHNUKA, BKJIIOYAIOMIEr0 TaK)Ke KPUBOIIUII 7 W TIArYy 8,

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

NBIDKEHUE YEpEe3 DPACHOJIOKEHHBIM IMTOJ  JIOTKOM KapJaHHBIM Bajl, W

HCHDGDLIBHOﬁ oaadyc MalllMHbl Ha 1ITa0EeIb J1aIbl ITIOOYECPECIHO 33FD€63,IOT

MaTeEpUaA, W MOJAOT €ro Ha CKkpeOkoBbIM KoHBeiep 10. Jlinsg padoTel €

a6pa3l/IBHBIMI/I CTPOUTCIBbHBIMHU MATCpHAJIAMHU 3TH MAllIlMHbI HCIIPHUTOJAHBI M3-3a

6BICTDOF0 HU3HAIIMBAHUA ITAPHHUPHBIX Y3JI0B YETHIPCX3BCHHUKOB.

Puc.73. Tlorpy3ouHass MamMHa HEMPEPHIBHOTO JCUCTBUS C 3arpeOaronuMu
Jarnamu

I'py3onoabeMHbIe MAILIMHBI

Ha3znauenue u kjaaccupurkanus

B CTPOUTCIBCTBC I'PY30IIOABCMHBIC MAIIMHBI HCIIOJB3VIOT JJIA IICPCMCILICHMNA

CTPOUTCIIbHBIX MarcpuajioBn, MOHTAa>Xa CTPOUNTCIBbHBIX KOHCTDVKHHﬁ,




MOrPY304YHO-PA3TPY30UYHLIX OIlepalldii Ha CKJIaJaX CTPOMTEIbHBIX MaTepHUaJiOB,

MOHTAa’>Xa " O6CJ'IV}KI/IB8,HI/ISI TCXHOJIOTHYCCKOTI'O 06ODVI[0B8,HI/I$I B MPOIECCE €ro

SKCILIyaTaluu.

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

oapaMCeTpoM TPY30IHOABCMHBIX MAIMWUH ABJISICTCA  T'PY30IIOABEMHOCTDL, IIOJ

KOTODOﬁ IIOHMMAIoT HaI/I6OJ'IBHIVIO JOINYCTUMYIO MACCy I'py3ad, BKIKOYAs]d MAcCCy

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

paccurTaga. [ py30I0a5EMHOCTE BRIPAXKAIOT B €IMHUIIAX MACCHI (KT, T).

KDOMG TOro, I'py30I10 AEMHBIC MalllMHbI XAPAKTCPU3YIOTCA 30HOM

O6CJIV)KI/IB3HI/I$I, OHDQI[CJ'IHCMOﬁ IIPOJICTOM MWJIM BBLICTOM TIpPy3a, BBICOTOM

nmoabeMa r1py3a, CKOPOCTIAMH pa60tmx I[BH)I(CHHI;'I, MaCCOﬁ, IIOKAa3aTCJIsIMHA

HOTDG6HH€MOﬁ MOIIIHOCTA W OHOPHBIMHU _Harpy3kamMu. [py30moabeMHOCTH

HCKOTOPBIX TPY3OIIOABCMHBIX  MalllWH, HAIIpUMCP CTPCJIOBLIX  KPAHOB,

U3MEHSCTCSI B 3aBUCMMOCTH OT BbLIE€Ta. BBIJIETOM Ha3BIBA€TCS pACCTOSIHME OT

OCHM_BpallCHHUS HNOBOPOTHOM YacTM KpaHa A0 OCH TI'PY30I0JbEMHOI'0 OpraHa.

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

OPOU3BCACHHUCM CHJIbI TSDKCCTH TI'pPy3a HaA BBUICT I'Py3d, KOTOPOC SABJIACTCA,

IIPUMCPHO, TIOCTOSAHHBIM.

[Io HaA3HAYCHHMIO TIPY30INOABEMHBLIC MAIIMHBI JIEIAT Ha: BCIOMOTAaTCIbHBIC,

CTPOUTCIBHBIC IOABCMHHUKH, CTPOMUTCIBHBIC KpaHbl, CIICHHMAJILHBIC KpPAaHbI-
TDV6OVKJI3II‘II/IKI/I.

BcrnomorarensHbIC I'py30IIO0AEMHBIC MAIITWMHBI. K HuMM oTHOCATCS JOMKPATHI,

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

COCTOAT TPCHUMVYIICCTBCHHO M3 OJHOI'0 MCXAdHHU3Ma HM  OCYIICCTBJIAIOT

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

(T?IFOBI)IG HC6CZ[KI/I) 110 PCJIBCOBBIM IIYTAM HWJIM HAIIPABJIAIOMINM IICPCMCIIICHHUC

rpy30B. B HUX UCITOJIL3VETCI PYYHOU U MEXAHUYECKUI ITPUBOJIEI.

CTDOI/ITGHBHI)IG INOABCMHUKH. OTUMU MalIMHAMU INEPEMCIIAIOT I10 BCPTHUKAJIN

rpy3bl (Ipy30BbI€) WM JIHOJAEH (rpy30IMacCaXUpPCKUe) B KaOMHAX WJIM Ha

IJIomaakKax, ABMKVIIINXCA B dKCCTKUX HAITPABJIAIOMINX.

CTDOI/ITGHBHBIC KpaHHI. 910 HauoOoJiee CJIOKHBIC M  VHUBCPCAJILHBIC

I'py30IIO0ABEMHBIC MAIITWMHBI JJIA ICPEMCILICHU S IITYYHBIX I'PY30B, CTPOUTCIIBHBIX

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

TPAaCKTOPHUH D&SJ’IH‘-IHOﬁ IIPOTAXKCHHOCTH M KOHd)I/IFVDaHI/II/I. Onn Pa3Jan4dHbI 110

KOHCTPYKTHMBHOMY HMCIIOJHCHHUIO, H3TOTOBJIAIOTCA B BHAC KOHCOJIBHBIX

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

NEPCABMIKHBIMU M COOTBCTCTBCHHO PA3JIMYHBIMKU 30HAMMU O6CJ'IV)KI/IBaHI/I$I. K




KOHCOJIbBHBIM KpaHaM OTHOCATCA CTAllMOHAPHBIC MA4YTOBBIC MW MAa4TOBO-

CTPCJIOBBIC KPAHHI, 63.HICHHBI€, CTPCJIOBBIC CaMOXOJHBIC KPAHBI ¥ CIICIIMAJIBHBIC
KD&HBI-TDV6OVKJI&I[LII/IKI/I; K IIPOJCTHBIM — MOCTOBBIC, KO3JOBLIC U KaOeJIbHBIC
KpaHBEI. CTaHI/IOHaDHBIe CTPCJIOBBLIC KpPAHBbI IICPCMCIIAIOT TI'PY3BI B IPCACIAX

Kpyra WIH CEKTOPa, OXBaTbIBAEMOIr0 CTpejaoi. bameHHBIe CTPEIOBEIE

IIOBOPOTHBIC KPAHbI IICPCABUTAIOTCA IO PCJIBbCOBBIM IIYTAM M IICPCMCIIAIOT I'PY3

B IIpcacjiax mpAMOYIOJIbHUKA, JJIMHA KOTOPOro paBHA JJIMHC HVTGfI, 4 IMMpuHa

— JIBOMHOMY BBUIETY KpaHa. Hamuuwe OalllHM MO3BOJSET ITOAHUMATH M

MOHTHPOBATH KPYOHO 00BEeMHBEIE KOHCTPYKIMH. CTpeloBbIE CaMOXOIHEIE
KpaHbl (aBTOMOOMJIbHBIE, IMHEBMOKOJIECHBIE, T'YCEHHYHBIE, Ha CIEIHMAILHBIX
IIIACCH _aBTOMOOMJILHOI'O THIIA, TPAKTOPHBIE) IEPEMEIIAIOTCSI MO 3EMIIE U
00CJIY)KHBAIOT IJIOMIAAb JIF000H KOHGHUTIYpaIIUH.

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

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 —
JJUMHUWSA, CCKTOP MJIN IIPAMOYI'OJIbHHK.

Ha wMeTtammmyecKux KOHCTPVYKIIMAX KPAHOB YCTAHABJIIMBAIOT HCECKOJIBKO

KPAHOBBLIX MEXaHM3MOB. THIOBBIMH KpPaHOBBIMU MEXaHM3MaMHU SIBISKOTCS:
MEXAaHM3M MOJAbEMa TI'Py3a, BKIKYAIIIMN T'PY30BYIO JIG6GI[KV, MMOJHCIIACT K
Irpy303aXBaTHBIM OpraH; MEXaHU3M NEPEABMKCHMS KpaHa WU KaKo#-In00 ero
HqacTH. MCXAdHHU3M BpalliCcHUA HOBODOTHOﬁ HaCTHu; MCXAaHU3M NU3MCHCHMS BBLJIICTA.

I[JISI OpuBOAd MCEXAHM3MOB KPAHOB TIIPHUMCHAIOT JBHUIATCJIM BHYTPCHHCIO

CropaHus, THAPABIMYCCKHUC, DJICKTPHUYCCKHC ABUTIAaTCIIM TICPCMCHHOI'O U

IIOCTOSIHHOTO TOKa. JIJs BCEX KPaHOBBIX MEXAHU3MOB XapaKTEPEH ITOBTOPHO-

KPDATKOBPEMEHHBIM  DEXUM  pPA00THl  (depeoBaHue pPadOTBl W I1ay3),

XapaKTEPU3VEMBII OTHOCHUTEJILHON IPOJOJDKUTEILHOCTREIO BKIOYeHUs (I1B).

[Tox I1B moHMMArOT OTHOIIIEHWE CYMMAPHOrO BPEMEHH DPAOOTHI MEXAaHHW3Ma B

SaHaHHBIﬁ 8(10)Z(0)I (%) K IIPOAOJDKUTCIABHOCTH 3TOI'0 IEpHoaad, IPUHUMACMOIO

Il MexaHm3MoB  paBHbIM 1 4.  IlpaBmmamm  ['ocroprexHaa3opa JUIA

I'py30IIOABCEMHBIX  KPAHOB  VCTAHOBJICHBI ~ KOHKPCTHBIC OPHUCHTUPBI  OJIA

OTHCCCHHUI UX K TOMY MJIH MHOMY PECKUMY Da6OTBI

Crelyajgbable KPaHBI-TPYOOVKIATUUKH. Takue KpaHbl CHAOXKAKOTCS OOKOBOM

CTPEJIOW, YCTAHOBJIEHHOW HA TPAKTOPAX TPVOOVKIATOYHBLIX MOAWMDUKAIINM,

6J1ar011ap;1 4yeMy OHH CIIOCOOHBI BBITIOJIHATE OII€paliv I10 pas3rpy3Ke TDV6 u

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

BJOJIb TPACChI M APVYI'UEC OIICPAlIUH IIPHU COOPYKCHUHU I'a30- 1 HC(bTGHDOBO)IOB.




MauToBbI€ H MAYTOBO-CTPEJI0BbIE KPAHBI

MauToBEI€ 1 MAYTOBO-CTPEIOBEIC KPAHBI SIBISIOTCS CTAllMOHAPHBIMM KpaHAMM,

4qTO OIrpaHN4uBacT 007aCcTh _ HX IIPUMCHCHU . Hx HCIIOJIB3VIOT TJIaBHBIM

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

MauToBbI€ KpaHbl. ¥ MauTOBOI'0 KpaHa MOBOPOTHAs MauTa ONMPACTCs HA paMy-
d)VHI[aMCHT U JOMNOJHHUTCIABHO IMPUKPCINIACTCA K 3JdHHUIO HJIN pacdaInBaACTCIA
BaHTaMM. Ha MauTe ycTaHaBIMBAeTCs IIOBOPOTHAsl CTpesia - YKOcHMHA. JlJist

moabeMa 1rpys3a MCIIOJIb3VIOT MMCIOIIYIOCA B PACIIOPAXKCHNN JIC6€I[KV, K KOTOpOU
B 3aBUCUMOCTH OT TD66V€MOﬁ I'py30I1OoACEMHOCTH HO,Z[6I/ID8,I-OT ITOJHNCIIACT.

MaduToBO-CTPEIOBEIC KPAHbI 110 BUY KPEIJICHUS MAYThl ASJSITCS Ha BAHTOBBIC U
IIOJAKOCHBIC.

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

MauThl 9, cTpelisl 8, rpy30BOro 6 U CTPEIOBOr0 3 MOJUCIIACTOB, OIIOPHOU DAMBI

11, nedenok 14 u BanT 2. CTtpena KpeOUTCI MIAPDHUPHO K MAYTE V €€ HIKHETO

OCHOBAHMS ¥ BMECTE C HEW MOYKET IMTOBOPAYNBATHCS BOKPYT BEPTUKAIHLHOM OCH C
MOMOIIBID TOBOPOTHOrO kpyra 10 Ha 360°. Mexanu3m BpalleHUS MadThl U
CTpEJbl - KAaHATHBIM. MadTta onmMpaceTcsd BHA3Y HA CIENUAIBLHVIO IAPOBVIO MIATY

15, a BBEpXYy MauTy 4YepPe3 HEONOABWHKHVIO OIMOPY / PACKPEIUISIOT YETHLIPHLMSI-

BOCCMbBIO BaAHTaMH (B 3aBUCMMOCTH OT FDVBOHOI[T)CMHOCTI/I), PaCcIoJd0XCHHBIMHI

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

HaATsKCHHUM B IIPOILICCCE JKCILIYyaTalluKM PYYHBIMU J'IC6€I[K&MI/I WJIN CTAKHBIMHA

MVd)TaMI/I, IIPUKPCILIACMBIMHA K AKOPAM. CTDGJ'Ia CTPCIONMOABCMHBIM

MMOJHMCITIACTOM CBs3aHA C OI'OJIOBKOM MAa4Thl. KOHH@BBIG BCTBHU CTPCJIOBOTO H

I'PY30BOT0 IOJHUCIIACTOB Yepe3 OTBOAHBIE 010KkM 12, 13 BBOIATCS BHYTPH MAUTHI

M 4Yepe3 OTBEPCTHE B IUTE€ CTPEJIbI  BBIBOAATCI Ha  OapabaHbl

YIEKTPOpPEBEPCUBHBIX J1eObenok 14. /I yBeandeHus BbUIETA OCHOBHOM CTPEbI

K BBICOTBI ITOABEMA TIpy3a €€ O6ODV,Z[VIOT YIOPABJIACMbIM C ITOMOIIBIKO

nojucmnacra 7 I'VCBKOM 4 u BTOPBIM MCXAdHU3MOM TIIOABEMA Tpy3a H

OOJUCIIACTOM 5 MEHBIIEN I'PY30IIOTHEMHOCTH.
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Puc.74. BauToBBIiI  MauyTOBO-

Puc.75. ITonxocHbIN

CTPEJIOBOM KpaH: a - OOImuid BUII;
Ma4TOBO-CTPEJIIOBOM KpaH CO

CXEMOH K pacuery

0 - HWKHISI omopa KpaHa, B -
Or0JIOBOK; r - rpaduk

TPY30I0IbEMHOCTH HaTs’KCHHUM B BaHTax

IHoakocHBbIE MAYTOBO-CTPEJIOBLIE KPAHBI ONMUPAIOTCI HA OCHOBaHue 1 (puc.79).

Crpena 7 vVIEpKHUBAETCSI B HAKJIOHHOM IIOJIO)KEHUM CTPEIOINOIHEMHBIM
MOJUCIIACTOM 6 HIAPDHUPHBIM COEIUHEHHUEM 5 C KECTKOM TPOCTPAHCTBEHHOU

KOHCTPVKIIMEN, 00pa3oBaHHOU MayToh 4, TOPU30HTAJILHBIMH OajlkaMu 2 |
noakocamMu 3. MadTra BMECTE CO CTPEJION ONMUPAETCS HA MOBOPOTHBIA KPVT 9 U

MOXXCT ITOBOPAYMBATHECA OTHOCHTCJIBHO ITOAKOCOB M I'OPHU30HTAJIbHBIX OaJIOK Ha

yroJi ;10 240°. OTcyTCcTBHE BAHT V IMOJIKOCHBIX KPAHOB MMO3BOJISIET JIEJIATH CTPEIY
B 1.5..2 pa3za mumHHee wmauThl. (CxemMa KaHATOBEJIEHUS TPV3OBOI0 & U

CTPCJI0IMOABEMHOI'O 6 IIOJHCIIACTOB, KOHCTPVYKIINA OIIOpP, IPHUBOALI MCXAaHHM3Ma

noabeMa Ipy3ad, M3MCHCHHUA BbBLICTA CTPCJIbI M BPAIICHHUA KpdHa HO)IO6HLI

ONNMCAHHBIM PAaHCC. HO}IKOCHBIC MAa4dYTOBO-CTPCIOBBIC KpPaHbl HM3TIOTOBJIAIOTCA

I'Ppy30IIOAEMHOCTBIO 5..20TcC OAMHAKOBBIMH 3HAYCHMAMM €C HAa BCCX BBIJICTAX.

Pacuer Hartsbxkenuii B BaHTax (puc.75). Ilpu nedicTBMM HA MadTy HATSHKECHUS

CTPCJIOBOI0 IOJIMCIIACTAa OAHA YaCThb BAHT PA3rpyKacTCiaA, ITPOBHMCAHHUC HX

YBCINMYHNBACTCA, APpYrasd 94aCTb BAHT JOINOJHUTCIBHO HAIrpyKacTCsia, B pE3YJIbTATC




4qCro MadTra HaKJIOHSACTCA. H&KJ’IOHV Ma4dThbl HC IIPCIIATCTBYCT IIApPOBasd OIIOpaA.

[Ipu OOJIBIIIOM YHCJIC BaHT 3ajlaya SBISCTCS CTAaTUYCCKU Heomnpeaeanmon. B
HDI/I6JIH}KCHHBIX pacdlTax IIpCcAaIoJararorT, 4YTO BCIA HArpys3Ka SE ( H)

BOCOPUHMMACTCS OJHOM BAaHTOM, HAXOMSIICKHCS B IIJIOCKOCTH CTPENBI, €€
onpeac/saOT U3 CYMMBI MOMCHTOB OTHOCHTCIIEHO OITIOPBI

B I[GP'ICTBI/ITCJIBHOCTH MadTa VACPKHMBACTCA HCCKOJBKMMH BaHTaAMHU C

pasnuyHbIM HaTskeHueM. HaTsbkeHue HanboJiee Harpy>KeHHOW BaHTBI S,=S,-kj,

rze ki-kodphunmeHT, 3aBUCAIINN OT YUCHIA BaHT; €ro IPUHUMAIOT IPU 4 BaHTax
paBHeIM 1.0: ipu 6-0.67: pu 8-0.5: mpu 10-0.4: mpu 12 - 0.3. CrajgpHbIE

IIPOBOJOYHBIC KAaHATBI AJII BAHT HOI[6I/IDaIOT 110 pa3pbIBHOMY YCHJIIMIO IIpHU
3a11acC MMpPoOYHOCTH HC MCHCC 3,5

banteHable KpaHbBI

bameHHBINA KpaH - 3TO Ipy30001beMHAs MAIlIMHA CO CTPEJION, 3aKPEIICHHON B

BEPXHEW 4YacTW BEPTHUKAJILHOM OAalllHWM W BBINOJHAIONIAS  padoTy IO

OEPEMCIICHUIO MW MOHTAXV KOHCTDVKHI/Iﬁ 3a CUCT COYCTAHHUIA pa6oq1/1x

JIBIDKEHUI: MOJBEMA W OOYCKAHWS T'py3a, N3MEHEHUS BEUIETA, IIEPEIBIDKEHUS

caMoOro KpaHa IIO peabcaM M ITIOBOPOTa CTPEdbl C  Tpy30oM. bomabmias

O6CJ'IV}KI/IBa€MaH pa60qa51 30Ha, omnpeaenaseMas  IJIMHOM  IOAKPAHOBBIX

PEABCOBBIX NYTEH M JBOMHBLIM BBUICTOM I'py3d, B COYCTAHUM C OOIBIINM o4

CTPCJIOBBIM ITPOCTPAHCTBOM 06VCJ'IOBI/IJ'II/I MIMPOKOC HCIIOJIB30BAHHMC OalIeHHBIX

KpaHOB  KdK OCHOBHOM FI)V3OHOI[T>€MHOI>1 MalllWuHbI ~ 1J14  BBITIOJTHCHUSA

CTPOUTCIbHO-MOHTAXHBIX Da6OT B TpPaXAaHCKOM, IIPOMBIIIJICHHOM U

SHCPICTUYCCKOM CTPOUTCIBCTBC.

Tunel n napamMeTpbl OallIeHHBIX KPaHOB OIIPCACIAIOTCA HX TCXHOJOTMYCCKHM

HasHaueHueM. [lapamerpsl OameHHbIX KpaHoB pernameHTupviores 'OCTamu.

['maBHBIM TTapamMeTpoM OalIeHHOTr O KpaHa ABJICTCA I'PY30IIOABCMHOCTB, T.C.

HauOoJIbIIasE  Macca rpy3a Ha CcOOTBETCTBYIONIEM BbLIeTE. IlockoabKy

I'pY30IIOABEMHOCTS  CTPCJIOBBIX KPAHOB TICPEMCHHA, €€ XapaKTCPU3VIOT

I'PY30BbIM MOMCHTOM. K ocHOBHBIM napamMmeTpaM OTHOCATCIA MHUHUMAIbHBIN U

MaKCUMAaJILHBIN BBUJICTHI, BBICOTA IMOABEMA H FJ'IV6I/IHa OITYCKaHUsA KpPIOKAa,

CKOpPOCTH D&60‘1HX JIBUOKCHMH, Fa6aI)I/ITI:I, MaccCa KpaHa, I10Ka3aTC/Ii MOIMIHOCTH

H OITOPHBIC HAI'PY3KH.

B  OKMIMIMHOM M TPAXKIAHCKOM  CTPOMTENLCTBE  MPUMEHSIOT  KpPaHBI

rpy300006EMHOCTRIO 3...10 T ¢ BUIETOM 10 25 M W BBICOTOU IMOIBEMA KPIOKA

Jd0 50 m. KDaHBI AJI1 BBICOTHOI'O CTPOMUTEIIBCTBA MMCIOT I'PY30IIOABEMHOCTL OT

6,3 no 12.5 1, Beuier 0 45 M ® BBICOTY moabemMa Kproka g0 150 m. B

OPOMBIINTJICHHOM CTPOMTCIIBCTBC, HAIIPUMCP, IIPpHM COOPYXCHHHN KOPIITYCOB




TJIABHBIX 3JIaHUN )51 MOHTaXE TEXHOJIOTHYECKOT'O 000pyI0OBaHUs

YIEKTPOCTAHIINI IPUMEHSIOT CIelMAJILHBIE MOHTAXKHBIE KpaHBbI
py300016eEMHOCTEIO 10 80 T ¢ rpy30BeIM MOMeHTOM 710 15000 kH M, BbUIETOM

25...45 m, BeicoTOM noabeMa 50...80 M.

HDI/IMCHI/ITeJ'IBHO K KOHKPCTHBIM YCJIOBUAM CTPOUTCILBCTBA HA OCHOBC 0a30BBIX
MOHeHeﬁ HU3TOTOBJIAIOTCA KpPaHbl PA3JIMYHBIX HCIIOJTHCHUHI (C YKOPOYCHHBIMHU
Wi YVAJIMHCHHBIMHU CTPCJIaMHu H 6aHIHSIMI/I, KPAHBI-TIOTPY34YUKH, JJIA Da6OTI>I B
Pa3sJInYHbIX KINMATHYCCKUX YCIOBHAX M I[D.). KEDKI[&H 0azoBas MOACIIb KpaHa
HNJIn cC HUCIIOJIHCHHC cHaOXkaeTcs I'PY30BBICOTHOU XapPaKTEPUCTUKOM,

HDCI[CTaBHﬂIOHIef/'I 3dBUCHMMOCTL TI'PY30IIOABECMHOCTH OT BBICOTHI IIOAbHBEMA H
BBLICTA, HCHOHBBVCMOﬁ Ipu BBI6OD6 KpaHa HWJIM €Tro 06ODVI[OBaHI/IH pu

OKCILIyaTaluu.

bameHnble KpaHbl pa3AciasioTcs Ha IIEPEABMIKHBIE 110 PEILCOBBIM ITYTSIM,
cTalMoHapHble (IPUCTAaBHBIE), IPUKPEIJIEHHBIE K BO3BOJMMOMY COOPYKEHHIO,
1 CaMOIIOJJbeMHBIE, YCTaHABIMBAEMbIE HAa KapKacHbIE KOHCTPYKIIMM 3JaHUUA U
IepeMelaeMbple M0 HEMY B BepTHKAJIbHOM HampabiaeHuH. Ilo cmocoOy
W3MEHEHHS BhLIETA KPIOKA pa3jnyaroT OallleHHbIE KpaHbl ¢ MOJIHEMHON CTPEIION
M KpaHbl ¢ TOPH30HTAJILHON OasoyHoul crpenor. [lo Tmmy OameH OalleHHBIE

KpaHBbI BBIIYCKAIOT C HOBOPOTHOM M HEIMMOBOPOTHOM OaIllHEH.

ba3oBele Mojzenn OaieHHBIX KpaHoB o0Oo3Hadarorcs OvkBamMu KB (xpau
"Oamendbplii) u mbpamu (puc.76.). IlepBasg nudpa vka3pBaeT pasMEPHVIO
TPVIITY O TPY30BOMY MOMEHTY, JIBE BTOPKIE - ITOPSJIKOBBIN HOMED 0a30BOM
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Puc.76. Cuctema nnaexcanuu OameHHbIX KPaHOB

MOJACJIN, I/IMCIOHIGﬁ INOBOPOTHYIO HMJIM HCIIOBOPOTHVIO 68_HIHIO, qcTBEpTaAd -

HOMED MCIIOJHEHUS, OTIUYAONIMUCI OT 0a30BOM MOJEIN, HAIIPUMED JUIMHOMN




CTPEJIBI, BBICOTOM MOIBEMA, BEIWYMHOU MAKCUMAJILHOUW TI'DY30MOIBEMHOCTH.

[Tocne mdp MOXKET VKA3bIBATHCS 0003HAUYEHUE OUepeTHON MozepHu3amu (A,
b, B) ¥ KIMMarnyeckoe WUCIIOJHEHHE JUII XOJOMHOrO, TPOIMYECKOTO U
Tponn4ueckoro BiaxHoro kaumara (XJI,T.TB).

boapmMHCTBO MOaeaed OalleHHBIX KPAHOB BBIMOJHIOTCA MO €IWHOU

KOHCTDVKTHBHOﬁ CXCMC C MaKCHUMaJIbHBIM HCIIOJIB30BaAaHHUECM

VHI/Id)I/IHI/IDOBaHHI)IX Y3JIOB M MEXAHU3MOB, a TakXe YCTpPOWCTBAMHU JIJIsI
IUIABHOTO ITYCKA M TOPMOKCHHUS MEXAHM3MOB M IIOCAaJKH TPY30B C MAJIOMU

CKOPOCTBIO.

B mocinegHue  rojabl  MOJYYMJIO  Pa3BUTHE HauOoJiee IIPOIrpeECCUBHOC

HaIipaBpJICHHUC IIPOM3BOJACTBA OaICHHBIX KpaHOB - MOJAVJIbHAid CHUCTEMA,

BKJIIOYAaromasa IIPpOCKTHPOBAHUC, HM3IOTOBJICHHC HW J3KCILIYyAdTalllMIO KpPAHOB.
CVIHHOCTI) MOJYJIbHONW CHUCTEMbI COCTOMUT B CO3JaHMU CEMEHCTBA OalIeHHBIX
KpPaHOB D33H006D33HI)IX WCHOJHECHUN Ha 0ase Y3KOI'O piaaa 0a30BBIX
VHI/Id)HI_[I/IDOBaHHBIX Y3J10B - MOOYyJIeH ( KakK MCXaHHM3MOB, TaxK n

MeTaHHOKOHCTDVKHHfI). MoaynpHas cuctemMa CHOC06CTBVGT CHMKCHHIO 3aTparT

Ha TIPOCKTHUPOBAHHUC, PA3BUTHUIO CIICHHAJIW3AIINK  IIPOM3BOACTBA M, KAk

CIICACTBUEC, CHMXCHHIO ceOCCTOMMOCTH _ M3TOTOBJICHUS M NOBBIIICHUIO

HAJCKHOCTH  MOJYJICH, YMCHBIICHHUIO HJKCIJIyaTallMOHHBLIX PpacXoJ0B Ha
TCXHHUYCCKOC O6CJ'IV)KI/IBaHI/IC U PEMOHT.

HanbGonpee IIPUMCHCHHUC B CTPOUTCJILCTBC IIOJIYYHNIIN OallICHHBIC KpaHBbI C

noBopoTHOW  OarmmHer  (twiardopmoii). Ilo cpaBHEHHWIO € KpaHaM#d C

HEIMOBOPOTHOM OariHeil OHM UMEIOT MEHBIIVIO MACCy, TAK KAaK PACHOJIOKECHUE

MEXaHM3MOB M _0OajjacTta B HI)KHEH YacTH KpaHa IOHMXACT IIOJJOXCHHE €T0

HEHTPA TSODKECTH W TOYKHU TIPWIOKEHUS PABHOAEUCTBVIONIEN BETPOBOU

Harpy3ku. KpoMe Toro, OHM OTJIMYAKTCI MaJbIMUA CPOKaMU MOHTaXXa U

ACMOHTAaXa, VI[O6CTBOM TPAHCIIOPTHUPOBAHUA U TCXHUYCCKOT'O O6CJ'IV)KI/IBaHI/I$I.

Bbamennnlie KpaHbl ¢ NOBOPOTHOW OamiHen. bamag kpama 2 (puc.77)

KpenuTcsd K IOBOPOTHOM tuiardhopme 4., KoTtopas 4yepe3 OIMOPHO-TIOBOPOTHOE

VCTPOMCTBO 6 omupaercs Ha XOI0BVIO dacth 5. Ha moBoporHO# miatdopme

pa3sMeENmArTCs: MPOTUBOBEC 7, Tpy30oBasd 8, crpesioBasd 9 JiedenKku U MEXAHU3M

BpallieHus MoBOopoTHOM mwiratdopMel 3. Ctpena 1 KpenuTces MapHUpHO K OalllHe

U YACPKHUBACTCA KaHATHBIMH TATaMH 12, KOTOPBIC YCPEC3 HAIIPABJIAIOIINMEC 010K

COEOUHEHBI C MOABWMKHOW 000uMMoOIl crpesoBoro nosmcoacra 10. TlogseM u

ONIYCKAHUEC TPVy3a BBIIIOJHAKTCIA TPY30BBIM MOJHUCIIACTOM 13 ¢ IIOMOIIIBIO

I'pY30BOM J'IC6CJIKI/I U _KPIOKOBOM NOJBECKU. YNPABICHHE KPaHOM BEACTCS M3

kabuael 11. B OameHHBIX KpaHaX JJd MCXaHH3Ma IIoAbEMa TIpy3a B




3aBUCUMOCTH OT TI'PY30INOABCMHOCTH IIPUMCHAIKOT OAMHOYHBIC M CIABOCHHBIC

IIOJHCIIACThI IBYX, TPCX, UCTHIPEX U OoJIbIIIEH KPaTHOCTH.

KDIOKOBBIC IHOABCCKH COCTOAT M3 I'PY30BOI'O KPIOKA, TPABCPChI, IBYX OOKOBBIX

€K, OCEH C YCTAHOBJEHHBIMU HAa HUX OJIOKaMHU. |'py30BOM KPIOK KPEMUTCS B

TpaBEPCC HAa VIIOPHOM TIIOAIIHMITHUKC, 6J1aroz(ap>1 4CMY OH MOXCET CB06OI[H0

IIOBOPAYMBATLECA W IPCAOXPAHATH FDVBOBOfI KaHaT OT 3aKpY4YHWBAHUI. Yucio

OJ0KOB B INOABCCKC OIIPpCACTIACTCA KpPATHOCTBHIO IMOJHMCIIACTA, a TaKXKC

HCO6XOI[I/IMOCTI>I-O U3MCHCHHS €C JJI TOBBINICHHUA T'PY3OIIOABCMHOCTH KpdHa

0e3 YBEJIMUCHHUS MOIIHOCTH T'PY30BOM J'I€66I[KI/I. B HEKOTOPBIX KOHCTPYKIMSIX

KpaHOB _C 0OJBIION BBICOTOM ooabeMa TIpy3a IIPUMCHAIOT TIOABCCKH C

pa3HeceHHBIMH OnokaMu (puc.78, 1mo3.15¢ w1 npeaoTBpallleHus 3aKpyIuBaHUs

KaHara. M3meHeHHMEe BbLICTA I'py3a OCVYIICCTBIICTCA HAKJIOHOM CTPCJIbL

(puc.11,a) WM 1nepeMeIeHrneM KapeTKh C T'PY30M BIOJb T'OPU30HTAIHLHOU

crpenisl (puc.77.,0). Ilpu 00OpyIOBaHWM KpaHA TOPHU3OHTAIBHOW OaJIOUHOMN

CTpPEJION Ipy30Bas KapeTKa IMEPEeMEIAaeTCsl BI0JIb CTPEJIbl ¢ MOMOIIBI) TATOBOM

YIEKTPOPEBEPCUBHOM JicOenkn 14, pacmoJOKEHHOW HAa CTpeJe WIW  Ha
noBOpPOTHOU mratdhopme. TSAroBeIN KaHAT
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Puc.77. bameHHbI1 KpaH C

MMOBOPOTHOM OarmHei: .
p Puc.78. bamennsrit KpaH c

a - cxeMa C TOIbEMHOU HEMOBOPOTHOM OaimHel: a - cxema




CTpEJION; § - cxeMa KpaHa; CXeMbl 3allaCOBKU KaHATOB; O -

3amaCcoOBKM T'Py30BOr0 KaHaTa MEpEeMENICHUsT  NPOTUBOBECA; B -
MpA TMOJBEMHOM CTpele U MEPEMENICHNST KapeTKu; I - MOABbEMA
YETBIPEXKPATHOM rpysa npu YETBIPEXKPATHOM
[oJMcnacre; B - TOXE, IpHU rnojucrnacre; I - TO K€, IIpH
JIBYKPaTHOM IOJINCIIACTE; T - JBYKpaTHOM TOJIMCHIACTE; € - Tpaduk
cxema KpaHa c rpy30H0AbEMHOCTH

TOPU30HTAIBHOM 51

HaKJIOHHOW C  IEpeIoMOM
OaJIOYHOM CTPEJIOoN; 1 - cXema
3aMacoBKM TATOBOIO KaHaTa
IIPA TOPU3OHTAJIBHOW CTpEIe;
€ - TO e, TPy30BOT0 KaHaTa,
XK - TO €, TIPY30BOr0 H
TATOBOTO  KaHATOB  IpHU
HaKJIOHHOW C  MEpeIoMOM
OanouHoOM cTpese

HaBuBaeTCd Ha OapabaH JjieOenkh, a aBa CBOOOIHBIX €ro KOHIIA Oru0aroT

HAPABJIIONIME OJIOKUA M KPEISITCS C PA3HBIX CTOPOH K KapeTke 15 (puc.77.0).

Ha kapeTke pa3zMeIIeHbI 0J10KH rpy30Boro kaHara. Ilpu nepeMenmeHnu KapeTKu

0J10KM 00KATHIBAIOTCS I10 T'PY30BOMY KAaHATV U I'Ppy3, HC U3MCHIAA I1IOJIOKCHUS I10

BBICOTE, IepeMelraercs BAOJbL cTpeibl  (puc.77.e¢). Ilpu HeoO0XOoauMOCTH

HN3MCHCHMS BBIJICTA I'PY3d HAKIIOHOM CTPCJIBI I'PY30Basd KapCTKa d)I/IKCI/IDVCTCH Ha
CTpceJic.

BeicoTa mnoabeMa rpy3a IpU  TOPU3OHTAJILHOM CTpEJIC HMXKE, YeM IIpH

HakJIoHHOM. OAHAKO TOPU30HTAIBLHOE MNEPEMCIICHHE Tpy3a BJIOJL CTPEIIbI

TD€6V€T MEHBILICH YHEPIruH, YeM IEPEMEIICHUE ATOr0 Ipy3a IMOAbBEMOM BCEH

CTpCJIbl M OJHOBPECMCHHO VIIPOIIACT OIICpallMKi 110 HABOJAKC MOHTAXHOI'O

JJIEMEHTA HA MECTO MOHTaKa. Y KPAaHOB C HAKJIOHHOW CTPEJION MPU U3MEHEHUN

BBUICTA T'PY3 OAHOBPEMCHHO H3MCHIACT CBOC IIOJOXCHHMC H IIO BBICOTC. HHH

YCTPAHCHHA 3TOro HCAOCTATKa HCO6XOI[I/IMO 00eCICUNTh T'OPHU30HTAJIBHOC

NEPEMCIICHUC I'PY34d ITPU UISMCHCHHWHU BBLJICTA CTPCJIbI.

Ha DI/IC.77,6, B TIPCACTABJICHA CXCMd 3alldaCOBKH (KaHaTOBGJIeHI/ISI) I'py30BOI'O

KaHaTa IIpH 4YCThIPCX- M JABYXKPATHOM ITOJHMCIIACTC. O)II/IH KOHCII I'py30BOI'O

KaHaTa 3aKpCIJICH Ha I'PY30BOM 6apa6aHe, a BTOPOM - HA CTPEIOBOM 6apa6aHe

MCHBIICTO ANaMCTpa B O6DaTHOM 10 OTHOIICHHIO K CTPCIIOBOMY HaAIIPaBJICHHUH.

HDI/I HU3MCHCHHNH BBLICTA KPIOKA FDVSOBOP'I KaHaT 6VI[CT CMAThbIBATbhCA (I/IJ'II/I




HaMaTBIBaTBCH) CO_ CTPECIOBOIrO 6apa6aHa IIpu _HCHUM3MCHHOM IIO BBICOTC

IIOJ0KCHMU Kproka. bajloyHas cTpena ¢ Ipy30BOM KapeTKOM MOXKET OBITh
YCTAHOBJICHA M B HAKJIOHHOM C IICPCJIOMOM B 30° 1moJ0KECHUH. [Ipu >TOM

Irpy30Bas KapeTKa MO MPUBEACHHOW Ha PUC.77,.K CXEME MOXKET MepeMeIIaThCs

110 HAKJIOHHOMU CTPCJIC IIpHU COXPAHCHUH TOPH3OHTAJIBHOI'O XOJd TIpy3a H

VBeHI/I‘leHHOﬁ BBICOTC €ro I1oaAbEMaA. OI[HaKO HU3roTOBJICHHUC KPAHOB C HUKHUM

PaCIOJOXCHHUEM OIIOPHO-IIOBOPOTHOI'O VCTDOﬁCTBa, Y KOTOPBIX BpaliacTcs BECh

KpaH, KpOM€ €ro XOI[OBOfI qacTu, I1pu 00JIBIION I'py30IO0AEMHOCTH C 00IBIION

BBICOTOM MOABEMA I'Py3a OPUBOAUT K 3HAYNTEIHLHOMY YBEJIMUYCHMI) BCEM MACChI
kpaHa. Ilostomy OaIlIcHHEIC KpaHbl T'PY30II0ACMHOCTBHIO oonee 10 T
HU3rOTOBJISIOTCS ¢ HEIOBOPOTHOU OamrHen u BpAIIAIOMICHCS TOJBKO BEPXHEHU

HaCTbIO KpaHa.

Kpan ¢ HenmoBOpOTHOW OalHeid MW TOPHM3OHTAJILHOU cTpeaoi (puc.78).

bamHs kpaHa 1 qCpe3 OIIOPHYIO YaCThb - paMy 2 WM IIopTaJl - YCTAHOBJICHA Ha
XOAOBBIC TCJICKKH 3, KOTOpBIC INEPEMEIIAIOT KpaH IO pelibcoBOMY myTH. Ha
OIIOPHOM YaCTHU PACIOJIOKEH Oajaact 4, O6CCH€‘{I/IBaIOIHHﬁ YCTOMYHUBOCTD
KpaHa B Da60‘-I€M n HGD&60‘-ICM coctosiHusX. IloBopoTHasi ToJIOBKA 12

OonmupacTcCsa Ha BEPXHIOK CCKIINIO OamrHu yepe3 ONOPHO-MOBOPOTHOE YCTPOMCTBO

6. Crpena 14 w OpoTMBOBECHAST KOHCOJL 7 INApHUPHO 3aKpEIUICHBI Ha

HOOBOPOTHOUW T'OJIOBKE M VIepKHUBArOTCI pacTshkkaMmu 10. Ha mpoTtuBoBecHOU

KOHCOJIM  pa3sMCIICHBI  I'PYy30Basd JIG6C,Z[K& 9, ne6em<a INCPCABUKCHUA
IIPOTHUBOBCCA 11 m IIPOTHUBOBCC 8, YPaBHOBEIIMBAKOIIMK BEPXHIOK YacTh KpaHa.

[Io HMXKHEMY TOSICY CTpEJIbl NEepEeMEIIACTCs TPy30Bas KapeTka 15 ¢ IIOMOIIIBIO

TArOBOM Jiebenku 13, pasMelmeHHONW BHYTPH KOPHEBOW CEKIIMH CTPEJIbL.

HapammBanue OamiHayu OCYIHIECTBISIIOT ¢ MOMOIILI0 MOHTAXHOM CTOUKH 5. Jlis

noabeMa 1py3a HIPHUMCEHAIOT JIBYKPATHBIC (DI/IC.78,I[) WKW YCTBIPCXKPATHBIC

(puc.78.r) Tpy30BBIE MOJUCHACTHI, O0ECHEYMBAIOIIME DPA3IUYHBIE TPVY30BBIE

XapaKTCPUCTHUKH. 3anacoBKa KaHATOB MEXAaHU3MOB NIEPECABMIKCHUSI U TPY30BOM

KapeTKH IMoKa3aHa Ha puc.78.0. B.

Kpan Kb-674A ¢ HenoJaBW)KHOM OalllHEll MMEET CBLIIIE AECATH MCHOJHEHUH,

OTJINYAIONINXCS BBICOTOU OarrHm, JUTUHOM CTPEJIEI " T'PY30BOU

XaDaKTCDI/ICTI/IKOﬁ, qTo O6VCHOBI/IHO €ro  IMHUpPOKOEC MNPHUMCHCHHUC JJIA

MEXAaHM3allu CTPOUTCIBbHO-MOHTAKHBIX Da6OT IOpHU BO3BCACHHWU BBICOTHBIX

ZKHUIbIX 1 AAMUHHUCTPATUBHBIX SHaHHﬁ, a TaKXKXC ITPOMBIITIJICHHBIX 00BEKTOB.




Puc.79. IlpuctaBHoil (CTaliMOHApHBIN) KpaH: a - cxeMa KpaHa; 0 - cxema
3aMacoBKU IPy30BOT0 KaHaTa IPU JIBYX 3JIEKTPOPEBEPCUBHBIX JIeOeIKaxX; B -
KpEIUIEHHE KpaHa K 3[aHMIO; T - 3aI1aCOBKa KaHaTa MOHTa)KHOT'O MOJIMCIACTa

IlpuctaBHbIe (CTAMOHAPHBLIE) 0AIIEHHBIC KPAHBI (pKUC.79) NPUMEHSIOT TIPU

CTPOUTEILCTBE BBICOTHBIX COOpYKeHuil (BeicoTOM 150 M wm Oosee). OHu

BBIIIOJHAIOTCSI  C  ITOBOPOTHOM TOJIOBKOW, TOPHU30HTAJILHOM CTPEION |

nepeMemanIencs 10 HeW Tpy30BoU KapeTkou. IIpucrtaBHEBEIE KpaHBI

MOHTHPYIOT Ha d)VHI[aMeHTC, KOTODI)Iﬁ MOJKET _OBITh CIiICMaJIbHBIM HWJIN

ABJIAATHCSA YaCThIO d)VHI[aMeHTa 3JaHUs.

VBennueHne BBICOThI OalTHU KPaHOB OCYIICCTBJIACTCA MCTOAOM ITOJPAllIMBAHU

CHHU3Y WJIHW MCTOAOM HApalllMBAHUA €C CBCPXY IMPOMCKYTOYHBIMH CCKIIUIMU,

JUIMHA KOTOPBIX cocTaBisieT 2.5..7 M. Y IOpUCTaBHBIX KPaHOB M KPaHOB C

HCHOBODOTHOﬁ 6aHlHCI>'I, UMCIOIMINX 3HAYUTCIBHYIO BBICOTY IIOABEMA KPIOKA,

HapalmynBaHHUC BCACTCA MCTOJOM CBCPXY. HDI/I HapalniMBaHHUH OalIHu JABC

KpallHUE BEPXHHUE CEKIIMH KPEISIT K MOHTAKHOU CTOMKE 2 U PACCTHIKOBLIBAIOT

Mexay coboi. IlpenBapuTebHO OPOMEXKYTOYHAS CeKIMs 4 IOIHUMAETCS

KPIOKOBOMW MMOABECKOW M HABEIIMBAECTCS HA BLUIBMYKHVIO pamMy 3.

3amacoBKa KaHATOB  MOHTA)XHOTO ITIOJIMCIIACTAa  TIOKa3aHa _Ha DI/IC.79,F.

MoHTOXHONW J1e0enKkor 7 BEPXHIS YacTh KpPaHA C OrOJIOBKOM, CTDPEION W

HDOTHBOBCCHOﬁ KOHCOJIBIO IIEPEMCIIACTCA BBCPX 110 HAIIPABJJIAIOIINM CTOMKHM U

B O6DaSOBaBH_IeeC$I MCXKAY PACCTBIKOBAHHBIMH CCKIIMAMU IIPOCTPAHCTBO DV‘-IHOfI

J'IG6€I(KOI>1 3aBOJIMTCS HOBasl IPOMEXKYTOUYHAsl CeKIMsl. bamiHsg kpaHa KpenuTcs K




3JaHHIO C ITOMOIIBIO 3aKJIaAHbIX paM 1, MOHTHPYCMBIX MCXY ABYMSA CCKIMAMM

(puc.79,B).

VY OameHHBIX KpPaHOB, OalllHsg KOTOPBIX OxBaueHa noprtajioM (cm. puc.77).

IOPUMCHAIOT MCTOA ITOoApAITMBAHUA CCKHI/Iﬁ OamHu CHH3Y, IIpH KOTOPOM

ouepcaHasd ITPpOMCKYTOYHASA CCKIMA 3aBOAMTCA CHHU3Y, IIPHUCTBIKOBBIBACTCA K

OalHe W ¢ IIOMOIILI0 MOHTAXKHOM JIEOEIKH BBLIBHIaeTCsI BBepX. MeTox

noApamurBaHuia IIPOMIC, TAK KaK Da6OTI>I BCAYTCA C 3CMJIM, HO TD€6VCT Oonee

MOIIHBIX JIEOETOK IS ITOabeMa OaliHu.

CamMonoabeMHble KPaHbl. X W3rOTOBISIOT I'PY30HOIBEMHOCTHIO JIO0 15 T €
rpy30BeIM MoMeHTOM 10 3300 kHwm. BepTukanbHOEe TniepeMelneHue KpaHa
OCVIIIECTBJSIETC caeayommM oopazom (puc.80). bammus kpana / onupaercs Ha

OINOPHBIC 0aJIKu ¢ OTKHMJAHBIMHU VIIOPAMH 3 1 oXBaueHa BCPTUKAJIBHO HOI[BI/I)KHOﬁ

000MMOI 2, TaKXe€ CHAOKEHHOW OTKUIHBIMHA ViiopamMu 4, HO B JAPYIOH

miockoct. CrnenmanpbHOW Jebenkoir 5 o00o0iiMa CHHUMAETCS C VIOPOB WU

NOJHUMACTCA Ha BBICOTY JABVX STakeil M BHOBb YCTAHABJIMBACTCA HA VIIOPHIL.

[locie »roro OamiHA W ONOpPHBIE OAJKW CHHUMAIOTCA CO CBOHX VIIOPOB,

OOATATHUBAIOTCA HA BBICOTY JABVX STAXKEH U YCTAHABJIMBAIOTCA Ha KapKac
3JaHus. JIEeMOHTaX KpaHa BEACTCS B 06DaTHOﬁ MOCJICA0BATCILHOCTHU. [lpu

TAaKOM KOHCTPVKIIMM KpaHa He (TpedOyercs Oojbpllasg JUIMHA  OAalllHH.

CaMOHOI[’bCMHLIG KpaHbl TIPUMCHAIOTCA HaA CTPOMUTCILCTBEC S,HaHI/If/'I C

MCTAJUVIMYCCKHUM KAPKACOM.
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Puc.80. Cxema nepeMenieHrsi CaMOIOIbeMHOTO KpaHa:




a - ICXOJTHOE TOJIOXKEHHE; O - ITObeM 000MMBI,

B - IOABEM KpaHa

ChonenmajbHble MOHTAXKHbIC OallleHHbIe KpPpaHbI. Takue KPaHbI

n3roToBIIIOTCA ¢ rpy30BbIM MoMeHTOM 10000...15000kH-M B HECKOJBLKHUX

HCIIOJIHCHMAX, B TOM YHMCIC JUISI THAPOTEXHUYECKOTO CTPOUTEIbCTBA. JIJIst

BBIIIOJTHEHHUS MOHTAKHBIX ONEpallii OJJHOBPEMEHHO HMCIOJIB3VIOT JBA WIH TPH
OanreHHbIX KpaHa. KpaHbl pacrosiaraioT TakKuM 00pa3oM, YTOOBI OHH MOTJIH
paboTaTh pa3AciIbHO - KaXKJIbIii B CBOEH 30HC M COBMECTHO - IIPM YCTAHOBKE
HanOoee TsOKEJIBIX OJOKOB M TEXHOJIOTMYEeCKOoro obopyaoBaHus. C(Cxema
OameHHOro KpaHa ¢ rpy3oBeiM MoMeHTOM 10000 xH'M mpejacraBiieHa Ha

pHuc. 81. KoHCTpyKIIMS  KpaHa CYIIECTBEHHO  OTJMYACTCS MCHOJHEHHUEM

METAJUIOKOHCTPYKIIMU M MeXaHu3MoB. IloBopoTHas dYacTh KpaHa OIIyIIeHa

BHYTDB ITopTaja 6.
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Puc.81. CrennanpHblil MOHTaXHBIN KpaH ¢ rpy30BbIM MOMeHTOM 10000xH-
M: a - cxema KpaHa; 0 - rpaduK rpy30mnoJbEMHOCTH M BBICOTHI MOIbEMA
KpIOKa; / - BBICOTA MOAbEMa BCIIOMOTATEIbHOTO KPIOKA; //-TO K€, OCHOBHOI'O
KpIOKa; /// - Tpy30MOIbeMHOCTh MPU YETHIPEXKPATHOM Mojucnacte; /V - To
e, TpU  JBYKpaTHOM mojucnacre: V-  TIpy30MOAbEMHOCTb
BCIIOMOTaTeJIbHOTO KPIOKa




[Topran cocTOUT M3 NUIMHAPA, TPEX OIMOPHBIX HOI' U OMOPHOU auadparMsel 3.

Ha onoproi#l nuadparme noprajga YCTAHOBJIECHBI IMOMMSITHUK 4 M IIEBOYHOE

KOJICCO MCXAaHHN3Mdad BPAIILICHUA. bans KpaHa / onurpacTrcsa Ha INOAINATHHUK M Ha

TOPU30HTAJIbHBIE OHOpPHBIE KaTku 14, ycTaHOBJIEHHBIE B auadparMe CekKIUU

6aH_IHI/I, O6KaTBIBaIOH_[I/IeC$I II0  KOJIBLICBOMY PCJIIBCY NUIIMHAPA. HODTaH

omupacTCsa Ha XOJOBBIC TCJICKKH 5, KaXJAasd HM3 KOTOPLIX TICPCABUIACTCA IIO

HBVXKOHCﬁHOMV PCIbCOBOMY ITYTH. On CIIYVKHUT TAKXKC IJIS1 PA3MCIIICHUSA HA HCEM

Oayuracta u IIPOIYCKA I10J KPaHOM JKCJIC3HOAOPOKHOI'O ITOABHKHOI'O COCTAaBA.

Kpa#nsbl Takoro tuna cHadxkarorcesa crpeaamu 10 ¢ yummanteasmu (rycbkamu) 11

1 O00OpVIVIOTCS MEXaHW3MaMW C  [OJIMCHACTaMH  T[JIaBHOTO 13 wm

BCIIOMOTATENLHOr0 12 mnoabeMa. ['py3000abEMHOCTHL  BCIIOMOTATEIHLHOTO

noaAbEMA IMOCTOSAHHA HAa BCCX BBIICTAX. VY 00JBIIMHCTBA MOI[CJIeﬁ KPaHOB BBLJICT

U3MEHSICTCS HAKJIOHOM CTPEJIbl C NOMOIIBIO CTPEIOBOU J'IG6€Z[KI/I H CTPEJI0OBOIO

noaucmnacra 9. I[J'IH YPAaBHOBCIIMBAHUA CTPCJIbl M TI'pPYy3ad KpaH CHaOXeH

IPOTUBOBECHOM KOHCOJILIO 8 W OpoTuBOBecoM 7. Jlebeaku KpaHa, IIyCKOpe-

T'YIUPVIOIIAad anmaparyvypa MW OYJIBT VIIPABICHHA KPAHOM pPA3MCIIAIOTCA B

MAallIMHHOM OTACJICHUU 2, OHOACBIBAIOIICM OallHIO U BpalllarolmeMcsa BMECTE C

HEW.

IIpakTnueckas padora Ne 14
Tema: IlousiTHe TPAHCTIOPTHOM XapPaKTEPUCTUKHU IPy3a
Iear padoTbl: O3HAKOMUTH CTYJACHTOB C TIOHSATUEM TPAHCHOPTHOMU
XapaKTepUCTHUKHU Ipy3a

Xoa padoThI:

1.1. ITonsaTHe rpy3a

ExenHeBHO pa3mWYHBIMA BHJIAMH TpaHCHOpPTa (PKEIIE3HOIOPOIKHBIM,
aBTOMOOMJIBHBIM, BO3YIITHBIM, BOJHBIM M TPYOOIIPOBOIHBIM) IEPEBO3UTCS
OOJBITIIOE KOJIMYECTBO TOBAPHOU MPOAYKITUU U CBIPHEBBIX PECYPCOB.

C MomeHTa J00BIYM WJIKM MPOU3BOACTBA 10 MOMEHTA MEpepabOTKU WU
noTpeOICHUS TOBapHAas MPOAYKITUS ITPOXOIUT CICIYIONINE MeXHOI0cUYeCKUe
cmaouu.

Coipbé

— 'Py3 —»{  Tosap
(mpoayxT)




C MoMmeHTa mnepegayd Ha TPAHCHOPT I  IPOCTPAHCTBEHHOTO
nepeMenieHus: MpoAYKT MpUoOpeTaeT HOBOE KAYECTBO — CTAHOBUTCS IPY30M,
T.€. 00BEKTOM IEPEBO3KH.

OcHogHbIMU VuacmHuxamu nepego3Ku 2py3a SABISIIOTCS HE
IPOU3BOAUTEND U MOTPEOUTENb, a TPY30BIAAEICI U BiaJeiel] MOABUKHOTO
COCTaBa CO CBOMMHM OOCITYXKMBAIOUIMMHU OpraHu3alusiMd. EcTecTBEHHO,
MEPEBO3KA MOBBIIIAET CTOUMOCTD MPOAYKTa JJIsl TOTPEOUTENS.

Takum oOpazoM, ¢ MOMEHTa IpueMa K TIEpPEeBO3KE Ha CTaHIUU
OTHPABJIEHUSA U 10O MOMEHTA BbIJJAYM HA CTAHIIMW HAa3HAYEHHS BCS TOBapHas
npoayKius HocUT Ha3BaHue «I'PY3».

1.2. TpancniopTHas XxapaKTepUCTHKA I'Py30B

st Toro, yToObl  00ECHEUUTh COXPAaHHOCTH M CBOEBPEMEHHOCTh
JIOCTaBKH IMEPEBO3UMOTr0 Ipy3a, HEOOXOAMMO 3HATh €ro XapaKTEPUCTUKU U
CBOMCTBA.

K mpancnopmmnoii xapakmepucmuxe rpy3a OTHOCSTCS:

1) pusnko-xuMHUUeCcKue CBOMCTRA,;

2) 00beMHO-MaCCOBBIC XapaKTEPUCTUKH,

3) GMOXUMHUYECKHUE TPOLIECCHI;

4) cBONCTBa, ONPENETAIONINE CTEIIEHh ONTACHOCTHU IPy3a;

5) cBoiicTBa, omnpenensomue Texnuueckue ycnous (TY) mepeBo3kw,
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
Mexanu3MoB (ITPM), cpeacTB XxpaHEHHS U PEXKUMOB IEPEBO30K.

3HaHUE TPAHCIOPTHOW XAPAKTEPUCTUKHU T'PY30B SIBISETCS HEMPEMEHHBIM
YCIOBHEM  JJI  BBIIOJHEHHUS OCHOGHOU — MPAHCHOPMHOU  3a0ay4u —
CBOCBPEMEHHOM, COXPAaHHOM, B KAYECTBEHHOM M  KOJMYECTBEHHOM
OTHOIIICHUSX, JOCTABKH TPy3a U3 IyHKTA OTIPABJICHUS B TYHKT Ha3HAYCHUSI.

COBOKYITHOCTb ~ KOHKPETHBIX  KQ4ECTBEHHBIX U  KOJMYECTBEHHBIX
nokasaresen TPaHCIIOPTHOM XapaKTePUCTUKU rpy3a
Ha3bIBACTCSI MPAHCHOPMHBIM COCIMOAHUEM 2PY3a.

1.3. TpaHcnopTa6e/IbHOCTb I'Py30B

I'py3 cunraercsa mpancnopmabenvHbvim, ECIIA OH:

— COOTBETCTBYET CTaHAAPTaM U yCIOBUSAM IEPEBO3KU;

— MUMEeT HCIPaBHYIO Tapy, YINAKOBKY, IJIOMOBI, 3aMKH, MOJIO)KEHHYIO
MapKHUPOBKY (TapHO-IUTYYHBIN IPYy3);



— 3aIlIAIIEH OT HEeOJaronpusiTHOTO BHEIIHETr0 BO3JEHCTBHUS (BJIAru,
OKpY>KaloIlel cpeJibl, TOCTOPOHHUX 3aI1ax0B);

—B NEpPUOJ JCUCTBUA OTPHUUATEJIBHBIX TEMIIEPATYp MPOBEICHBI
MEPONPHUATHS MO MPEAOTBPAIICHUIO CMEP3AEMOCTH I'py3a IPU MEPEBO3KE U
XpaHEHUMU.

BrimosiHeHE BCeX BBIICNEPECUUCIIEHHBIX YCIOBUU SIBJISICTCA TApAHTUEU
KAYE€CTBEHHOW M COXPAHHOW JOCTAaBKU I'Py3a B IyHKT HA3HAYCHUS.

1.4. Cucrema Kj1accCMPpMKaL MU I'Py30B

Ha  xene3HOAOpOXKHOM  TPAHCIOPTE  pa3IMyalOT  CIEAYIOLIYIO
KJIacCU(UKAIIUIO TPY30B.

1. TpancnopTHas Kiaccupuranus

[Tox TpancmopTHON KiaccuuUKauer rpy30B MOHUMAIOT YIOPSAOUYEHUE
COBOKYITHOCTH TpY30B IO KAaKOMY-JIMOO NpHU3HAKY, OIpPEACIAIoLEMy
0COOEHHOCTH TPAHCIOPTHOTO Mpoliecca.

TpancnopTHas kinaccupuKaius ONpenensercss BUIOM U COCTOSIHUEM
rpy3a, NpeIbsBIIEMOro K MEPEBO3KE, TUIIOM YIIaKOBKH, CIOCOOOM MOrPY3KHU
Y TIEPEBO3KH.

B TtpancnoptHOil kiaccudukamuu Bce TPy3bl CrPYIIUPOBAHBI B mpu
epynnol’

1) cyxorpys3s;

2) HAJIMBHBIE TPY3bI;

3) )KMBHOCTb.

Kaxmass rpymnma penutrcss Ha TMOATPYIIbL, OOBEAUHSIONINE TPY3bI,
CXOJIHBIC 110 UX TPAHCIIOPTHBIM XapaKTEPUCTUKAM U YCIOBUSIM MEPEBO3KHU.

¢ Cyxorpy3bl MOXKHO Pa3JIeIuTh Ha TPU MOJATPYIIIIHI:

— HABAJIOYHBIE TPY3HI;

— CBIIIy4HE TPY3bI;

— TeHEpaJIbHBIE TPY3bI.

Haeanounvie 2py3pt — NPUHUMAIOTCS K TNIE€PEeBO3KE 0€3 cuera MecT
(TBepII0€ TOILUIMBO, pyJa, JIECOMaTepUabl U JIp.).

Paznuyarotr HaBanmo4YHbIE IPy3bl, KOTOPHIE:

—He TpeOyIOT 3amuThl OT aTMOC(HEPHBIX OCAAKOB W PACTBUICHUS —
MEPEBO3ATCS HA OTKPHITOM MOJABUKHOM COCTABE;

— TpeOyIoT  3ammThl OT aTMOCHEpPHBIX  OCAJKOB,  IMOABEPIKCHBI
pacHbUICHUIO, 3aTPSI3HEHUIO, TOPYE — MEPEBO3SATCS B KPBITHIX BarOHaX.

Coinyyue 2py3sl — TPEICTABISIOT COOOW  OAHOPOIHYIO  Maccy
(GPaKIMOHHBIX COCTABIISIONINX, OOJANAIOIMIUX B3aMMHOW ITOJBUKHOCTHIO
(CBIMTY4EeCThIO).

CBIHY‘-II/IG I'py3bl IICPCBO3ATCA  HACBIIBIO B  YHHBCPCAJIBbHBIX H
CIICHUAJIN3UPOBAHHLIX Bal'OHAX, ACJIATCA HA I'PY3bl, KOTOPLIC:



—He TpeOYyIOT 3alIuThl OT aTMOC(EpPHBIX OCAJAKOB — MEPEBO3SITCS HA
OTKPBITOM MOJABUKHOM COCTaBE WJIM B CIICIIMAIU3UPOBAHHBIX BaroHax;

— TpeOyIOT 3alUThl OT aTMOC(HEPHBIX OCATKOB — MEPEBO3SITCS B KPBITHIX
WIM CIIEIMATU3UPOBAHHBIX BarOHaX-XOMIepax: 3epHOBO3axX, MUHEPAIOBO3aX,
IEMEHTOBO3AX.

[Ipu odopmieHnrn TEPEeBO30YHBIX JOKYMEHTOB Ha HaBaJOYHBIC U
CBIly4HWe TPy3bl B HAKIaQAHOW B Trpade  «KOJUYECTBO  MECT»
IPy300TIPABUTEh YKA3BIBAECT «HABAIOMY HIIA «HACKITIHIOY.

I'enepanvuvie 2py3vt — paznuyHble IITYy4YHbIE TPY3bl (KOHTEUHEpHI,
IITYYHbIE, TAPHO-IITYYHBIC TPY3HI).

e KoHTeliHep — eIMHUIIAa TPAHCIIOPTHOTO OOOPYJIOBaHUSA C BHYTPEHHUM
oGbeMoM He Menee 1 M,

[lo Ha3HaueHWIO  KOHTEHHEPHI  JCIATCS HA YHUBEPCAIbHBIE U
CTHEIMAIN3UPOBAHHBIE.

Vuusepcanvuvlie xoumetinepvl IpeAHA3HAYEHBI [IJII TIEPEBO3KH T'PY30B
IIUPOKOM HOMEHKJIATYypbl U TPHUHAIEKAT, KaK TMPaBWIO, Pa3IUYHBIM
TPAaHCIIOPTHHIM MUHHUCTEPCTBAM U BEJJOMCTBAM.

Crneyuanusuposannvie KonmelHepsl IPeIHa3HAYEHbl I MEPEBO3KU
OJTHOTO WJIM TPYMIBl OJHOPOJHBIX T'PY30B M MPHUHAICKAT, KaK MPaBUIO,
TPY300TIPABUTEISAM WM TPY30TIOTyIaTEIISIM.

B 3aBHUCcHMOCTH OT Macchl OpyTTO KOHTEUHEPHI IEATCS Ha!

— KpynHomoHHadicHvie — Maccou opytro 10 T u 6onee (20, 24, 30, 32 1);

— cpeOnemoHHadcHble — Maccor OpyTTo oT 3 10 10T (3 u 5 1);

— ManomonHadxicHvle — maccot opytto 10 3 T (0,625 u 1,25 7).

e TapHO-IITYyYHbIE W MITY4YHBIE TPY3bl — T€, KOTOPbIC MPUHUMAIOTCS K
MIEPEBO3KE MO KOJIMYECTBY TPY30BBIX MECT, YKa3aHHOMY B HAaKJIaJIHOW, WA
Macce, yKa3aHHOUM Ha IPY30BBIX MECTax.

TapHo-ryunsie rpy3sl (TIHIY) nepeBo3arcst B 3aTapeHHOM BUJE (SIIMKH,
MEIIKH, O0YKH U T.1.).

B 3aBUCHMOCTH OT 00bEMHO-MACCOBBIX XAPAKMEPUCUK TAPHO-TITYIHBIC
U IITYYHBIC TPY3bI ACTATCS HA 4 TPYIIIHL:

1-1 rpynma — tpy3sl maccoi g0 500 Kr (MpOAYKTBI THUTaHUS, TOBAPHI
HApOJIHOTO MOTPEOJICHNS) — IEPEBO3ATCS, KaK IPABUJIO, B KPBITHIX BaroHax;

2-51 TPyIITIa — TSHKETIOBECHBIC TPY3bI, UMEIOIINE MAacCy OJHOTO T'PY30BOTO
Mecta 6osee 500 kr (MammHbBI, 000PYyI0BaHUE U T.1.);

3-s Tpymma — IJIUHHOMEpPHBIE W KPYyMHOTA0ApUTHBIE TPY3bl (PEIbCHI,
METaJUIONPOKAT, TEXHUKA U T.1.);

4-5 rpynna — HerabapuTHBIC TPY3HI.

¢ K HATMBHBIM OTHOCATCS JKUIKHE T'PYy3bl, MEPEBO3MMBIC HAJMBOM B
IIMCTEepHAX W OYHKEPHBIX MOJyBaroHax.

N3 Bcex mMepeBO3UMBIX IKEIE3HOJOPOKHBIM TPAHCIIOPTOM HAJIMBHBIX
rpy3oB 90 % coctaBusieT coipas Hegpmvb u Hegmenpodykmol (OCH3UH,



KEPOCHH, JIN3€JIbHOE TOILTMBO, Ma3yT U Ap.), 10 % — nuweswvie rpy3bl (coupr,
BUHO, pAacTUTENbHBIE Macia W JAp.) U xumuueckue (KUCIOTHI, IIEJIOYH,
CKMKEHHBIC Ta3bl U JIp.).

HanuBHble Tpy3bl Jensrcss Ha HeonacHwle (IEPEBO3UMbIE Ha OOIIMX
OCHOBaHMSIX) U onacHvle (IepeBO3UMble Ha OCHOBaHMM «[IpaBuin mepeBo3ok
omnacHbIX rpy30B» [13]).

¢ K ’KMBHOCTH OTHOCSTCS KPYHHBIM M MEJIKWW POraTbli CKOT, CBUHBH,
JOWAaaAN, TUKHE 3BEPHU, NTUIIBI BCAKHUE, )KUBas pbl0a, paKkH U MYEIIbI.

2.B 3aBucumMoctu  OT cmeuM(pUYECKHX CBOMCTB M  YCJOBHIA
NnepeBO30K Bce Ipy3sl AensaTcs Ha 11 rpynm:

1) ckopomopTsIHecs — TPEOYIOIIUE 3aIMUThl OT HU3KMX HJIM BBICOKHX
TEeMIIepaTyp, KOTOPhIE BIUAIOT HA KaY€CTBEHHOE COCTOSIHUE TPY3a;

2) o0amarInue rurpoOCKOIMMYHOCTBIO (CIIOCOOHOCTHIO MOIIONIATh Biary
U3 OKPY’KaroIIEh Cpeibl);

3) JerKko BIMTHIBAIOUIUE IIOCTOPOHHUE 3aIlaXH;

4) oOnagaroriye crienn(pUUSCKUMH 3araXxaMu;

5) NOCTOSIHHO COXpaHSIONIME CBOM CBOWMCTBA, MaJI0 TOJBEPIKCHHbBIC
BO3JICUCTBHUIO OKPY>KAIOIIECH CPEIIbI;

6) TepsIOIIKEe B MPOIIECCE IEPEBO3KH CBOMCTBO CHIITYYECTH B PE3YJIbTATE
CMEP3aHUs U CTIEKAHUS OTACIIbHBIX YACTHII;

7) ToJBEepKCHHBIC CIICKUBACMOCTH B pe3yibTaTe JUTATEIIEHOTO
XpaHECHHS U TICPEBO3KH;

8) omnacHbie;

9) mnoxBepKEHHBIC B IIPOLIECCE TICPEBO3KU MOTEPSM MACCHI;

10) KHMBHOCTB;

11) npoayKIHs MaIIHHOCTPOCHHUSI.

3. Ilo ycJioBUSIM XpaHeHUsI TPY3bI ACIATCS HA 3 2pynnol.

1) 1eHHBIE TPY3bI U IPY3bI, OOSIINECS BHEIIHUX BO3ACHCTBUIN (XpaHATCS
B CKJIaJlaX KPBITOrO THUIIA);

2) HE MOABEPIKEHHBIC BO3ACHCTBUIO TEMIIEPATYPHBIX HM3MEHEHUH, HO
BIIUTHIBAIOIINE BJIAry (XpaHATCS B KPBITBIX CKJIagaX WJIA Ha KPBITHIX
TIJTOIIAIKaX );

3) He MOABEP)KEHHBbIC BIMSHHUIO OKPY)KAIOIICH Cpeiapl (XpaHATCS Ha
OTKPBITHIX TLJIONIAIKAX ).

4. EaunHas TtapudHO-CTATHCTHYECKAasd HOMEHKJATypa TIpy30B

(ETCH)



CormacHo eaWHON TapH(PHO-CTATHCTUYECKONM HOMEHKIIATYype TpPy30B
(ETCHT') cymectByeT 75 TapudHBIX TPYIII:

e |...7 — IpOOyKLHS CEITbCKOTO XO35ICTBA;

¢ 8...75 — npoayKIus MPOMBIIUIEHHOCTH.

Bce rpynmer nmenarcs Ha 268 TapudnHbiXx mosuiuid. K rpyszam ogHOU
NO3ULIMKM TpuMeHsieTca oauH U TOT ke Tapud (Tapudnoe pykoBonctso 1
yacth I[14], coopruk Ne 407 [15]).

Kaxnpiii rpy3 umMmeer cBoil 6-3HauHbli Kkoa. IlepBeie nBe wuQpbI
3TO HOMeEp U HaAUMEHOB8aHUue mapug@uou epynnvl, TPEThI — HOMEP mapugnou
no3uyuu; YeTBEpTas, miaTas — Homep 2py3a B TapudHOUN MO3UIMHU U TIeCTas —
KOHMPOJIbHOE YUCTIO.

[To Tapudnoit rpynne u Tapu(HON MO3UINU ONMPEEIAIOTCS Kiacc rpysa
U MUHUMallbHas BecoBas HopMa (MBH), HeoOxomumMbie mipu ompeeacHUuu
MPOBO3HBIX IIIaTekel (TaprudoB) 3a MepeBo3Ky rpy30B.

Hanpumep. Yrone kamenHbii wmapku /[l cormacHo [15] umeer kon
161125, rne 16 — HoMep TapudHOW TpynHmbl, KOTOpas HA3bIBAECTCS MONAUBO
MUHepanvHoe (y2oib KameHHwlu, yeonsb Oypwii), 1 — HOMep TapudHOU
no3uiuu B TapudHOM rpymme 16, KOTOpas Ha3bIBACTCS MONIUBO
MuHepanvHoe (yeoivb kameuwwvill) (MHaye roBopsT 161 tapudnas moszurms,
YYUTHIBasE HOMEp TPYyNNbl U TMO3UIMHU), 12 — HOMep Trpy3a B TapudHOii
NO3ULHA U 5 — KOHTPOJIBHOE YHUCJIO, NMPEIHA3HAYEHHOE JUIS 3allUTHl KOJa
rpy3a OT OLIKMOKY NpU BBOJIE UH(POPMALIHH.

Konmponsnoe yucno onpenensercs Caeayonmm o0pa3oMm:

1) mare mnepBbix 1ubp Koxa rpy3a 0e3 KOHTPOJBHOTO 4Yucia
MEPEMHOKAIOTCA MOopa3psiAHO Ha 12345;

2) MOJy4EHHbIE 3HAYECHUS CKJIA/IBIBAIOTCS;

3) cymma nenutcs Ha 11, a ocTaTok SIBASETCS KOHTPOJIbHBIM YUCIIOM.

16125

X
12345

1 +12+3+8+25=49;49/11 =4 (ocrt. 5), 5 — UCKOMOE KOHTPOJIBHOE
YHCIIO.

KOHTPOJIbHbLIE BOINPOCHI

1. Yto Ha3bIBAETCS «TPY30M»?

2. UTO OTHOCHUTCS K TPAHCIIOPTHOM XapaKTEPUCTUKE Tpy3a?
3. Uto Ha3pIBaeTCS TPAHCIIOPTHBIM COCTOSIHUEM Tpy3a?

4. B xakoM ciydae Tpy3 CUUTAETCSI TPAHCIIOPTA0ETbHBIM?



5. Yto Takoe TpaHCHOpTHas KiIacCU(pUKAIUs TPy30B?

6. Ha xkakue Trpymnmbel M TOATPYNNBI JACNATCS TPy3bl COTJIACHO
TPAHCIIOPTHOM KJIacCU(DUKAIIIM?

7. Ilepeuucnure 11 rpymni, Ha KOTOpBIE AETATCS TPY3bl B 3aBUCUMOCTH OT
crenu(pUUEecKUX CBOMCTB U YCIOBUM TPAaHCIOPTUPOBAHUSA?

8. Ha xakue Tpynmsl IeTSATCS TPY3bI 110 YCIOBUSIM XpaHEHUS?

9. Uto takoe ETCHI™?

10. Ckonpko mudp BKIOYAET B ceOsl KOO Tpy3a, W 4TO Kaxkmas mudpa
o0o3Hauaet?

11. Kak npoBepUTh KOHTPOJILHOE YHCIIO Ko/ia 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 CTPOUTEIHLHOTO MPOU3BOJCTBA M IIPH
€ro IMOJIrOTOBKE OCYIIECTBIIACTCS BCEMH BUJIAMH TpPaHCIOpPTa. 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

KenezHonopoxHbie
cpencTaa Hazemusbie
ABTOMOOMJIBHEIE
TpyOonpoBoanbie
Boanbie Peunbie

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
TeroBo3bl
DJIEKTPOBO3BI
[TapoTyp60BO3BI

I"a30Typ60BO3BI

MoTO-BaroHssl
CaMOaBMKYIIMECS €AUHULIBI

(MOTOIpE3UHBI)
MoToBO3bI
Baronsl rpy30BbIe KpsiThIE
[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
palioHax ¥ 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

[Ipu3Haku knaccuukamum "
P ¢ OOmzero

THIIBI IIOABUXKHOI'O COCTaB IIo THUITY KY30Ba
HasHA4YCHMUA

aBTOMOOHMJILHOT'O TPAHCIIOPTA
Cnennanu3npoBaHHbBIC
CnenuannHbIe

C xapOropaTopHbIMU
Ilo pony aBurarens POIOpATOp
JBUTATEIISIMU

C nu3enbHBIMM JBUTATCIIMH
I"a300amoHHBIC
["azoTypOuHHbBIE

DIIeKTPOMOOUIIN



ITo mpoxoaumocTu ‘ JlopoxHbie

IloBrIIIEHHOMI " BBICOKOU
MPOXOAUMOCTH

BuenoposxHbie (KapbepHbIE)

Oco60 mamoit (mo 1

T)

ITo rpy3onoabeMHOCTH

Manmnoii (1...2 1)

Cpenueii (2...5 1)

bonbmoit (6...25 1)

Oco060 GomnpIoH (cBBIIIE 25 T)

K 600HOoMy TpaHCTIOPTYIJIi TOCTaBKU TPY30B OTHOCSITCS MOPCKHE M PEUHBIE
cyma. Mopckue cyma  MOTyT  OBITh  TPAHCIOPTHBIMH,  CITy’)KEOHO-
BCIIOMOTATEIIbHBIMA W TEXHWYECKUMH. PedHBIe Cyma, BBIMYCKaeMbIC IS
BHYTPCHHHUX BOJHBIX MTyTEH W JIJI1 CMEIIAHHOTO TUTABAHUS «PEKa—MOPE», MOTYT
OBITH CAMOXOTHBIMH, HECAMOXO/IHBIMU U OYKCHpPaMH.

BOSOVWHblZZ TPAaHCHOPT HMCHOJIB3YCTCA I JOCTABKHM CTPOUTCIIBLHBIX T'PY30B B

MECTA, HCAOCTVIIHBIC JJIA JAPYIMX BHJIOB TPAHCIIOPTA. K BO3AYIIIHOMY

IT'PY30BOMY TPAHCIOPTY OTHOCATCA CAMOJICTBI, BCPTOJCTHI H I[I/IDI/I)K36HI/I.

HawnbGonpiee paclpoCTPaHCHHUC B CTPOUTCIIBCTBC INOJYYNIIN BEPTOJICTHI.

TDV6OI’ZD0600HblIZ TPpaHCIIOPT HCIIOJB3YCTCA HIPCUMYIICCTBCHHO IIpu

IIPONU3BOJCTBC CTPOUTCIBHBIX MATCPHUAJIOB 1 PI3I[€JIHI>1.

5.2. Coenmaan3upoBaHHBIA aBTOMOOWIBHBINA TPAHCIIOPT




CHGI_[I/IaJ'II/IBI/IDOBaHHBIC TPAaHCIIOPTHBIC CpeacTBa npeaHa3Ha4CHbI JJIA

INEPEBO3KMW OAHOI'O HMJIM HCCKOJBKHUX OAHOPOJHBLIX T'PY30B, OTJIIHMYAIONIMXCA

crieMUYeCKUMU Haubonbiiee

pPacipoCTpaHCHUC B

YCJIOBHUAMU nx TPAHCIIOPTHUPOBKH.

aBTOMO6I/IHI/I-CaMOCBEU'II>I;

CTPOUTCJIILCTBC ITOJIYVYMIIN.

ABTOMOOWJILHBIC _ TSITauM CCACIIbHOI'O THIIA, IIPHUIOCIBI W TIOJYIIPHUIICIIBI K

I'PY30BbIM aBTOMO6I/IJ'I$IM, CCACIIbHBIM TiAradaM M TpaKTOpaM. aBTOMOOMIJIM -

CaMOIIOT'PY3YHKH C 6ODTOBLIMI/I KpaHaMHU-MaHHUITYJIATOPAMU.

CHGI_[I/IaJ'II/BI/IDOBaHHLIe
CTPOUTCILCTBC B COOTBCTCTBHHU C MX HA3HAYCHHMCM M BHJAOM I'pYy34. OcCHOBHBIC

ABTOTPAHCIIOPTHLIC CpCaCTBa IIPUMCHAIOT B

BUAbI CIICHMAIM3UPOBAHHBIX ABTOTPAHCIIOPTHBLIX CPCACTB IIPHUBCICHLBI B Ta01.

5.4.

Tabmuma 5.4

OCHOBHBIE BUAbI CIICHUAJIM3UPOBAHHBIX ABTOTPAHCIIOPTHBIX CPCIACTB

BI/II[BI CTPOUTCIIbHBIX TPY30B

TpancniopTHBIE CpelicTBa

Ceillyune W HaBaJO4yHbIE Tpy3bl (TPYHT,
HEpYJIHbIE MaTEePUAIIbI U T.1.)

CamocBaJibl oO1miero

Ha3HAa4YCHUA

['pynT

3eMI1eBO3bI (AyMIIEPHI)

KapbepHble Marepuaibl, NEpPEeBO3UMBIE 10
crenuaIbHbIM 1Oporam

CamocBaibl KapbepHbIE

Celltyuyne rpy3bl ¢ MAJIOH MIJIOTHOCTBIO Kepam3utoBo3bl
ITanenu TUTUTHI, 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

[TopomkooOpasuble Marepuaibl (U3BECTb,

LlemeHTOBO3BI
IIEMEHT, ayiedacTp u Jip.)
TpyOsbI u TIeTH TPYO Tpy6oBO3bI
Meramnonpokar MetannoBo3bl
Penbcol PenbcoBo3b1
Cnenuanu3upoBaHHbIE W YHHBEPCAJIbHBIE .
KonteitnepoBo3bl

KoHTelHeps (3...15 1)

KonTeitHepoBO3bl ¢ KpaHOM-
MenkomTy4yHble ¥ TapHBIE TPY3BI
MaHHUIYJIATOPOM

CtpowuTenbHbIe MAITUHBI 1 000PYTI0BaHUE TsixenoBo3bl (Tpeitiepsl)



Mapka (unoexkc) 2py306020 aémomooOu i COCTOUT U3 OVKBEHHOU W 1M pOBOH

yacteil (Ta0i. 5.5). BykBeHHbIE 0003HAYECHUS Yallle BCErO VKA3HIBAIOT JIOTOTHUII
sagona-usrorosurenst (CA3, KamA3, MA3 u t.1.). IlepBeie nBe 1mdpsl B

HHd)DOBOﬁ JaCcTH HHACKCA 0003HAYAIOT KJIACC aBTOMOOMJIA (HO €ro_I0JHOM

Macce), BTOpble ABe NUbpel (TpeThbd W YeTBEPTasi) — HOMED MOJEIIH.

MOI[I/I(bI/IKaI_II/II/I MOACIHN MMCIOT AOIIOJHUTCIIbHYIO ITATYIO I_[I/Id)DV.

TabGmuma 5.5

HMNupekcaiys rpy30BbEIX aBTOMOOWIEH (mepBble ABe NU(MPLI MHIEKCA)

Tun
[Tomuas TPy30BOIr0
macca, T aBTOMOOMII
s

00pTOBO caMocBa | IUCTepH | Gypro CIIEITUATbHBI
. TSATa4Y .
i b a H i

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/IHBHBIenl)uuenbl u nOﬂvnDuuenblI/IMCIOTl/lHaeKCbl, B OCHOBY KOTODPBIX

3AJIOKCHBI IIPHU3HAKH HMX JSKCIJIYATAIIMOHHOI'O HA3HAYCHMUA. E&SOBVI-O MOJCJIb

IMOJYITPpHUIICTIA, ITPHUIICIIA 0003HAYaAIOT HNHJICKCOM, COCTOAINMNM M3 MMCCTH HJIN

CCMH 3HAKOB. JABYX HJIHM TpPECX 6VKB N YCTBIPCX I_II/I(bD. bykBeHHass 4acThb
HMHACKCOB IMOJYITPHUIICIIOB U ITPUIICIIOB ITPHMBCACHA B Tab1. 5.6.

TabGmuma 5.6

BVKB@HHBIG HHACKCHI ABTOMOOMJILHBIX IIPUIICTIOB U ITOJVIIPHUIICTIOB

HasBanue (Ha3HaueHME) ITpunen | ITomynpunen
[TaneneBo3 IT I1I1
bankoBo3, KOJIOHHOBO3 K IIK
®epMOBO3, apKOBO3 o 1D
IInuToBO3, miomaaka JI I
MeTaniaoBo3, J€COBO3 M IIM
BopToBoii KOHTeHEPOBO3 (OOIIETO HA3HAYCHNS) b I1b

brokoBo3, caHTexkaOMHOBO3 (151 OOBEMHBIX

0JIOKOB) 7 w
Kepamsurosos C ne
Pocriyck ¢ mepemenHod  0Gazoit (s p P
JTHHHOMEPHBIX TPY30B)

[Mucrepna H e
Huskopamnas — mnargopma (a1 TEpeBO3KH H H

CTPOUTENIHHBIX MAIIIUH U 000PYIOBAHMUS)

Tpy6oB03-m1IIeTEBO3 B I1B




I[.]'IH BCCX THIIOB  CICHHUATIM3HUPOBAHHBIX TIPHUICIIOB MW ITOJVYIIPHUIICIIOB

VHUBEPCAILHOTO HazHaueHus nodasisgercss Ovka «Y» (YII: VIIII; YK: VIIK u

3a OYKBEHHBLIMH OOO3HAUEHUSAMH CleAveT IMMOPOBOM HWHAEKC, COIEPKAIINI

XAPAKTCPUCTHUKY OCHOBHBIX ITAPAMCTPOB TPAHCIIOPTHOI'O CPCACTBA. I[Be IICPBLIC

[II/Id)DI)I 0003HAYAIOT rpy3000JbEMHOCTh CPEJCTBA, T. JIBE CICAYIONIME I_[Hd)DLI:

— JJ CPCACTB, IICPCBO3AMMX CBIIIYYUC M TIOJVXKHMAKKMC MATCPpHUAJIBI — 00BeM

eMKOCTH (Tu1aTdopMBl), M3;

— JUIA OCTAJILHBIX CPEJICTB — JUIMHY I'PY30BOM ILUIOMAAKU (JUIMHY IIEPEBO3ZUMOU
KOHCTPVYKIIHH), M.

Hampumep, wanexc VYIIII-1207 pacimmdpoBIBAETCS TaK: VHUBEPCAJILHBIN

OOJVIIPULIEIT-TIAHEIEBO3 IPY30MOIBEMHOCTEIO 12 T ¢ HOrPY30YHOU TUIONIAJIKOUN

mmmaon 7 M; uHaekc AC-0704 o3Hadaer: aBTOMOOWIBHBIN  IPHUIIEIT

o 3
CaMOCBAJIBHBIN I'PY30IIOABEMHOCTBIO 7 T 1 00bEMOM KY30Ba 4 M.

bykBer A, b, B wu 1.0, cuaenyiooume 3a 1mdbpaMy, O3HAYAIOT HOMED

MOACPHU3AINHU TPAHCIIOPTHOI'O CPECACTBA.

Tpeﬁﬂepbl(T}DKGJIOBOSLI)—HDI/IHCHI)I W IIOJYIPHUIICIIBI, IIPCAHA3HAYCHHBIC JISA

NEPEBO3KMU CTPOUTCIBHBIX MAIIMH MW TCEXHOJOTHYCCKOI'O 060DVI[OBaHI/I}I. Hx

KJIacCU(UIMPVIOT 110 pa3HbIM npu3Hakam (tadi. 5.7).

TabGmuma 5.7

Knaccudukaims tsxeroBo308 (TpeiiyiepoB)

[TpuzHaku knaccudukamuu | Ilo Cpenneit (10
TpEWUJIEPOB rpy30I10IbEMHOCTH 40 1)

Bonbioit 40...100 1)

Oco60 60mp110ii (cBbImie 100 T)

ITo Ha3HayeHUIO YHuBepcanbHbIe

Cneunann3npoBaHHbIE




VY3KoCcnenuaIM3upoOBaAHHbIE

ITo KOHCTPYKTHUBHOM
124 Y CamoxoaHblie
HCTIOJIHEHUIO
[Ipunernnsie
[Tonynpunenneie

Hns  gopor oOmiei

[To 1opOKHBIM YCIOBUSIM
ceTH

JIns  1opor BHYTPHUIIOCTPOECHYHOU
CeTH

ITo NIOTPY304YHOMN BBICOTE

Bricoxkopamubie
m1aTGhOpPMbI

[Tonynuskopamublie

Huszkopamusie

ABTOMO6I/IJII/I, 06opvz103aHHbIerauaMu—mauunwmmopmu, INPUMCHAIOT  JJIA

JOCTAaBKH KOHTCﬁH@DOB, MMAKCTUPOBAHHBIX CTPOHUTCJIIBHBIX T'PY30B M I'PY30B HaA

MoAA0HAaX. O6ODVI[OBaHI/IC KpaHa-MaHUIIYJIATOPA COCTOMT M3 INMAPHHUPHO-

COWICHEHHON TEIECKOIMMUYECKON CTPEJILI, YCTAHOBJIEHHONW HAa ITOBOPOTHOU

KOJIOHKE ¢ yvruioM noBopoTta 10 200°. KpaHoBbIe VCTPONWCTBA VCTAHABIMBAIOT HA

mardhopMe aBTOMOOWIIA, HA paMe CeIeIbHOrO Tsraya W Ha mwiatdopMe

IMOJYITPpHUIICTIA.

5.3. Ilpon3BOAUTENLHOCTH TPAHCIOPTHOTO CPEJICTBA

HDOI/IBBOI[I/ITGJIBHOCTB I'PY30BbBIX aBTOTPAHCIIOPTHLIX CPCACTB XAPAKTCPU3YCTCA

KOJINMYCCTBOM IMICPCBC3CHHOI'O I'PY3a B TOHHAX HJIN BBIIIOJITHCHHOMU TDaHCHODTHOfI

Da6OTOﬁ B TOHHO-KHMJIOMCTpPAX 34 CIAHMHHILY BPCMCHMH. Ona 3aBUCHT BUJa U

MAacCChl TEPEBO3UMOI0 I'Py3a, CKOPOCTH ABUXKEHUS ABTOMOOWIISI M VCIIOBUM €ro
PadOTHL.

Texnuueckas IIPOU3BOAUTCIIbHOCTE aBTOTPAHCIIOPTHOT'O CPCACTBA, T/‘l,




I, = 60G K, / Ty, (5.1)

Iac G - I'pYy30IIOABEMHOCTD, T, KE — KOI)d)d)I/IHI/ICHT HCIIOJB30BaHHUA IIO
T'PY30IIOABEMHOCTH . TE — BpeMsl perica (HI/IKJ'Ia TPAaHCIIOPTHOI'O CDCI[CTBa), MMHH.

Bpewms 1mkna (perica) onpenensercs 1mo hbopmyiie
T = tl + tg + tg + téi%it@, §52!

rne ty _BpeMsd MAHEBPOB MPH IMOCTAHOBKE TPAHCIIOPTHOI'O CPEJACTBA IO

IIOT'PY3KY, tg— BpEM TIOT'PY3KH, t§— BPEMA XO0A4d I'PYKCHOI'O TPAHCIIOPTHOIO

CpeaCTBa, t;_; — BpPEMA pa3rpy3Ku A0CTABJICHHOI'O I'py34a, t5_ — BpEMA MAaHCBPOB IIpHU

Pa3rpy3Ke, t6_— BpCMA XOJa IIOPOKHCTO TPAaHCIIOPTHOI'O CpCACTBA K MCCTY

IIOT'PY3KH. B IPCABAPUTCIBHBIX PACUCTAX MOXXHO ITPUHUMATDH t§: tg, a TaKKC

t; =ts =10...15 mMun.

CKOpOCTh _ IBMIKCHMS T'PY)KCHBIX TPAHCIIOPTHBIX CPEJACTB  ONPEJCIICTCS
TpeOOBAaHUAMHU COXPAaHHOCTH TIepeBO3UMOro rpy3a. Ilo goporam 1 um 1l
KaTErOpUM  pAacUYCTHYIO CKOPOCTh IIPH _NIEPEBO3KE COOPHBIX  DJIEMECHTOB
IIpUIICIIAMH M ITOJYIIPHUIIEIaMH MOKHO IIpuHUMAaTh 15...20 xm/g; III kareropuu
— 12 xm/9; IV V-9 km/u.

Bpems Ha morpy3Ky M pasrpy3Ky aBTOTPAHCHOOPTHEIX CPEACTB ONPEIEIIAIOT 110
gopmam EHuP:

E-1. BuyrpunoctpoeyHsbie TPAHCIIOPTHEIE pabOTHI (celmyuue "

MAaKETUPOBAHHBIE TPVY36I);

E-25. Takenaxuabie pab0ThI (COOPHBIE KOHCTPYKIIUH ).

B Tabi. 5.8 IIPUBCACHBI HOPMBI 3aTpaT Tpyada, LIGJ'I."—I/IHT., Ha HCKOTOPBLIC BH/IbI

COOpHBIX OETOHHBIX M KEJIEe300€TOHHBIX DJIEMEHTOB. BpeMs Ha MOrpy3Ky H

PA3rpy3Ky MalllnH, MHUH., OIIPECACTIACTCA 13 BbIDa)KeHHﬁ:
t,= 60 H, N/ 2; (5.3)
t, =60 H,N /2, (5.4)

IPIS tg — BpCMiA NOIPY3KM MAalllMHbI HA CKJIaAC, MUH. té — BpEMA pa3rpy3Ku
MalllnHbI Ha O6T>€KTC, MMHH, HE; I‘In — HOpMa BPEMCHHU COOTBCTCTBCHHO ITOI'PY3KHU

H Ppa3rpy3kM Ha OAMH JJICMCHT, YCJI.-4Y. N — KOJMYECTBO JOCTAaBJICHHBIX

2JICMEHTOB 3a OJIMH pPEHC, IIT; 2 — KOJIMYECTBO TaKEJIKHUKOB B 3BCHC, YCJI.

Beanunna KOBd)(bI/II_II/IeHTa HCIIOJIB30BAHUSA TPY30IIOABEMHOCTH TPAHCIIOPTHOI'O
CpeaACTBa

K.=mN/G, (5.5




rAC m; — Macca OJHOI'O 3JICMCHTA, T, N — KOJIMUECTBO BJIEMEHTOB Ha OAMH DCfIC;

G- I'py30moAbEMHOCTD TPAHCIIOPTHOI'O CPEACTBA.

CMmeHHas IIPON3BOJUTCIIbHOCTS MAIIMHBI OITPCACIISACTCA 110 d)ODMVJ'Ie

Iac HI — TCXHHUYCCKAA IMPONU3BOANTCIBHOCTD, T/‘-I; Tm — YHNCTOC BPEMA Da6OTBI B

cmeny, 4 (T, = 7.5 4; 0,5 4 oTBOAMTCA IS BBIE3/1a MAIIMHBI M BO3BPAIIICHHE B

HaDK); KE_ KO3(bd)I/IHI/IGHT HCIIOJIB30BaHNA CMCHHOI'O BPCMCHM (HDI/IHI/IMaGTC}I

paBHeIM (.8...0.9 B 3aBUCHUMOCTH OT XapakTepa TPacChl W JAIbHOCTH

TPAHCOOPTUPOBAHUS I'PVY3a).

TabGmuma 5.8

HODMI)I 3aTpaT TpyJdad Ha MHOI'PY3KY M BBII'PY3KY C60DHLIX YKEIE300€ TOHHBIX

DJIEMEHTOB
. Hopa CocrtaB
IIeMEHT PasmepnbIit Ha 1 smera,
PU3HAK DJICMCHT,
yell.
qen.-4
[orpysKa pa3rpyska
0,09
0,11
0,14 | 0,12
0,16 0,17 @ 0,14
K OOHHEI Macea. T 02 024 | 0,17 TaxenaxxHUKH:
’ 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 3’22 3’8 1,65 1.
30/12 ’ : 1,95




b
I Jnuna, m: 1,7 1,2 To xe
MOICTPOIMIIbHBIC
I . e 01408
T AT, 016 02 09 01 Toxe
TIOKPBITHMN 1,5x6 1,5x12 0.23 0.11
3x6 3x12 ’ ’

HOTDC6HOCTI> B ABTOTPAHCIIOPTHLIX CpCACTBAX JJIA IICPCBO3KU

TEXHOJOTMYSCKOI0 KOMILICKTa OJHOI0 BHAA KOHCTPYKIIHM (I(OJ'IOHH, 6aJ'IOK,

(bepM, IJINT U T.1.) COCTABUT

Na =V / ([, Tpp A). (5.7)

rne V — rpy301noTok (00bEM ITOCTABKH ) PACCMATPUBAEMOT0 BHIA KOHCTPYKIIHIA,

T, TEE — DvaeTHBIfI 8(10)Z(O)I HGDCD&6OTKI/I I'PY30IIOTOKA, CYTKH, A — CMEHHOCTD

Da6OTLI 10 TIEPEBO3KE KOHCTPYKIIU.

5.4. KOHTPOJILHBIE BOIIPOCKHI K pa3Jieay 5

1. Kakue BWIBI TpaHCOOPTA WCIHOJIB3VIOTCI B cTpouTenbcTBe? [IpuBemure

KPATKVYIO XapaKTCPUCTHUKY KaXA0TI'0 M3 HUX, 0COOCHHOCTH MX MCHOJIL30BaHUS.

2. [IpuBeguTe KJIaCCI/Id)I/IKaI_[I/IIO INOABMIXXHOI'O COCTaBa KCJIIC3HOAOPOXKHOI'O

tpancoopTa. Kak HMCOOJB3VIOTCS DAa3JIUYHBIE BUILI ITOJBUKHOTO COCTAaBA B
JKEJIE3HOTOPOKHOM CTPOUTEIHLCTBE?

3. Vkaxure 00J1aCTh INIPUMCHCHHA B CTPOMUTCIIHCTBC aBTOMOOMJILHOT'O

TpaHCIOPTa, AaNTe KJIaCCI/Id)I/IKa]_II/IIO IIOABHMXHOI'O COCTaBa aBTOMOOMJILHOTO
TpaHCIIopTa.

4. Kakue BUIbI TPpy30B IepeMernarT mo tpyoam? JUisd dero (Uisd Kakux BUIOB

paboT) B CTPOUTENLCTBE IIPUMEHSFOT BEPTOJIETHI?

5. Kak yCTpoeH rpy30BOM aBTOMOOWJIBL 00mero HasHadeHus? YeM OTIMYaArTCS

OpUuIlenbl OT noaynpuuenoB? YTo Takoe aBTonoe3n’?

6. Kak KJ'IaCCI/I(.bI/IIII/IDVI-OT ABTOTPAHCIIOPTHEIC CDCHCTB&? Pacckaxxute 00

HHACKCAIIUH aBTOMO6HHCﬁ, IIPHUIICTIOB M ITOJVYIIPHUIICTIOB B CTPOUTCJIBCTBE.




7. Kakme TpaHCHOOPTHBIE CPEACTBA OTHOCITCS K CHEIHAJINU3UPOBAHHBIM?

HDI/IBGILI/ITG KPAaTKVIO  XAdPAKTCPUCTUKY KAXKIAOI'O M3 HHUX (Ha3Haquue,

YCTPOUCTBO, TEXHUYECKVIO XapaKTEPUCTUKY).

8. Kak omnpenensror OpoW3BOAUTEIBHOCTL TpaHcOoopTHOro cpexacrsa? Kak

pPacCYMTHIBAIOT KOJINYCCTBO TPAHCIIOPTHBIX CpcACTB pIA)b;| JOCTAaBKH

CTPOUTEILHBIX I'PY30B?

IIpakTn4yeckas padora Ne 16
Tema: Bbi6op aBTOTPAHCIIOPTHBIX U NMOTPY304HO-PAa3rPy304YHBIX CPEICTB
Henr  pabdoTbl:  03HAKOMUTH  CTYJEHTOB C  QJIFOPUTMOM  BbIOOpa
ABTOTPAHCIIOPTHBIX W TOTPY30YHO-PA3TPY30YHBIX CPEACTBA JUISl NEPEBO30K M
BBIMOJIHEHHUS TIOTPY304YHO-PA3TPY304YHBIX ONEpaluil € pa3Iu4yHbIMU BHJIAMU

rpy30B

Xoxa padoThI:

AaroputM BbIOOpa aBTOTPAHCIOPTHBIX M MOTPY30YHO-PA3TPY30UYHBIX CPENCTBA
JUISL TIEPEBO30K UM  BBIIIOJHEHHMSI IOTPY30YHO-PA3TPY304HBIX ONEpaluid ¢
pa3IMYHBIMU BUAAMU IPY30B IPEICTABIICH CIEAYIOIIUM MOPSIAKOM JIEUCTBUI:

1. BoiOop rpy3a u ero TpaHCHOPTHAs XapaKTePHUCTHKA,;
2. ®opMUpoOBaHUE TPY30BOW €IUHUIIBI,

3. Onucanue reorpapuyeckoro pailoHa nepeBo3oK;

4. Br1OOp TpaHCIOPTHOTO CPENICTBA IS IEPEBO3KHU;

5. Boi6op morpy3unka;

6. IIpoekTupoBaHMe CKJIaJa MW pacyeT NPOU3BOAUTEIBHOCTH BHJIOYHOIO
NOTPYy34HKa.

PaccMoTpuM Kax bl MyHKT alropuTMa nojapooHee.

1. Boioop 2py3a u e2o mpancnopmuasn XapaxKmepucmuxa



Hcxons u3 moTpeOHOCTE HAaCeIeHHs B €XKETOHBIX PEMOHTHBIX paboTax, BEIOpaH

Ipy3 - BJIArocroiikas JaTekcHas Kpacka. Takke Impu BbIOOpE MPOAYKIHMH Oblia
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 npejcrapiieHa B Taonuie 1.

Tabnuna 1 - OCHOBHBIE XapaKTEPUCTUKH TPy3a

HauMeHoBaHue
XapaxkrepucTuka

XapPaKTePUCTUKH

YnakoBka [InactukoBeie Beapa 105

[ImotHOCTH TpY3a |=1 ,45Mp3/1<r

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
YCIIOBUH, YTO YUCJIO IUKJIOB 3aMOPaKMBAHUS-OTTaUBAHUS OyJeT HE
6ozee 5.

% XpaHuth B TeueHUe 18 MecsleB B IJIOTHO 3aKPBITOM Tape B CyXUX

aHEHUe
P MOMEIIICHUAX Mpu Temrieparype ot 5° go 35°C.

Crenenp .
MasioonacHseli rpy3

OMaCHOCTH

2. @opmuposanue 2py3060i eOUHUUbBL

2.1 Bvibop noooowna

[Tpu BEIOOpE MasIeTa MPUHUMAIIUCH B PACYUET :




o Koucrpykuusa. meer 65104HYI0 KOHCTPYKLIMIO C HIDKHUMHU IUTAHKaMH C

ABYX CTOpPOH M B LCHTPEC, YTO M AACT BO3MOXHOCTD 6paTI> NnajuieTy ¢ 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

Tabnuma 2 - OCHOBHBIE XapaKTEPUCTUKH MO0HA

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 Y3KOH 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

JMHENHOr0 MOJUATHIIEHA, 0OpelIeTKa.

PaccmoTpum 11€51€c000pa3HOCTh MPUMEHEHMs] KaXJAO0To KpEIUIeHUsT W BhIOEpeM

ONTHUMAaIbHBIN BapHaHT.

[Ipu TpaHCIOPTHPOBKE Tpy3a CTpPEHU-IUIEHKA HE OO0ECHEYUT HYXHYI HaM
MIPOYHOCTh KpeTuIeHUs BeAep Kpacku Ha najuiete. [locieacTBus nmpeacTaBieHbl Ha

pucyHke 2. [ToaToMy nepexoauM K CIeAyIoeMy BULY KPEIJICHUS.




Pucynoxk 2 — IlocnencTBusi KperjieHHME TIpy3a Ha MaJIeTe HENPABUIbHBIM
KPEIUIEHUEM — CTPEUY-TNIEHKON

[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 HCHGCOO6p33HOM IMPUMCHCHNUN
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 OJIJI0HE

Ha BbiOpanHOM THTE mayuieta ymemaercs 39 Benep B TpH sipyca, MEXIy HUMHU
YKJIQIBIBAETCSI KAPTOH.

Macca o1HOrO OAJOHA € TPY30M: Mypysat Muannera=39%15+15,5=600,5kr
2. Onucanue 2eozpaguueckozo paiioHa nepeso3ox

Mapuipyt niepeBo3ok: r.Bosrorpan — noc.MuxanioBka
XapakTepUCTUKH nocenka 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 MO3BOJAeT obecneunth 100%-
0 0XBaTa TPAHCIOPTHBIMHU YCIyTaMU U NACCAXKUPCKUMU IIEPEBO3KAMMU.



4. Hamnuue npeanpustuss 3AO «Toproseiii nmopt «IlospkoBo» W IyHKTa
npormycka «I1ospkoBo» MMO3BOJIAET pa3BUBATh MEXKIYHAPOJHBIN TYpPU3M

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.

PI/ICYHOK 6 — Cxema BbI60pa IIOABHIXKHOI'O COCTaBa

Tabnuua 3 — [lokazatenu rpy3oBmectumoct ATC

Kparkas xapakTepucTuka|®opmyJa
IToxka3zarTeanb P P P pMy

MmoKa3aTeJis JJIA pacueTra
Koaddumment .

OtHomieHne  (aKTHUECKOW  3arpy3Ku
CTAaTHUYECKOTO .

ATC B toHHax Gy K ero HOMUHaNBHOH|Y, = Gy / 0,
HCIIOJIb30BAHHUS

TPy30I0TbEMHOCTH
IPY30MOIbEMHOCTH, Y

OTtHoueHue bakTHuecKu

Koaddumment
UCIIOJB3yeMoro (Moje3Horo) oobema
MCTIONIb30BAHUS = Viage/
ky3oBa ATC npu 1aHHOM BUZE Ipy3a U

BHYTPEHHETO oO0BbeMa Via
YIAKOBKH Vi ,4K TIOJHOMY 0OBEMY
Ky30Ba, 1y
Ky30Ba
VY nenpHas OtHo1IEHNE HOMHHAJILHON
IPY30I0TbEMHOCTh 1oJia|rpy30MoAbeMHOCTH K Iiomanan moja|ds =0,/ Fe,

KYy30Ba, (s 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

Jutpax, 1 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

["aGapuTHBIC 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. = Gy / 4,=9007,5/8280=1,088

O = (. / F(.=0,561

Mv = Viae! Via=13,752/22,8811=0,601

Bung A Bun B Bun C




1. MA3-63031-020
Y. = Gy / 4,=9007,5/11000=0,819
¢ = 0./ Fxo= 0,59
Nv = Viae! Via=13,752/28,8827=0,476
Bung A Bug B Bug C
1. 31J1-1331'4
Y. = Gy / 4,=9007,5/10000=0,901
O = Ga / Fo= 0,677
Nv= Viae! Via=13,752/22,73348=0,605
Bung A Buag B Bun C

Ta6nuna 5 - CpaBHUTENIbHAS TaOIHIA

Mapka aBTOMOOMIIS

IToka3arenb

MA3-53362 |MA3-63031-020 |31JI-13314
Koaddumment CTaTUYECKOTO
HUCIIOb30BAHUSA 1,088 0,819 0,901

rpy30I0BEMHOCTH Y,

K
03(p(UIIMEHT  UCTOJIb30BAHUS 0,601 0,476 0,605
BHYTPEHHET0 00beMa Ky30Ba ,1y

VY nenbHas rpy30H0IbEMHOCTh 0,561 0.59 0,667

noJia Ky30Ba, (s

Ha ocHOBaHMM NpPOM3BEACHHBIX pacuyeToB Haubosee 3()PEKTUBHBIM SBISIETCS
oopToBoii aBToMOOMIIb MA3-53362. Yncno nepeBo3uMbIX HajuieT - 15 mirt.

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 1enoro psiga apyrux (akropoB. Haumbosiee BaXHBIMH TEXHUYECKUMHU




rapaMeTpaMy TOTPY3UHKaA SIBJISECTCS €r0 TPY30HNOABEMHOCTBH, BBICOTA MOABEMA
rpy3a, MOITHOCTh M THUIl IpuBoAa (nBurarenb 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, KOTOPBIMU CJEIyeT PYKOBOJCTBOBATHCS IpPHU
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. Ilpoekmuposanue cknada u pacuem nPoOU3BOOUMETbHOCHIU GUIOYHO20
nozpy3uuka

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
PETIIAMCHTUPOBAHHEBIC Tp€6OBaHI/I$[ 0 MPOCKTHUPOBAHHUIO, PaSMCUHICHUIO 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.

['eoMeTpudeckne mapaMeTphl CKIAJACKUX 3JaHUM - pa3Mephbl MPOJIETOB, IIaroB
KOJIOHH U BBICOT ATa)XEH ONMPEACIIIOTCS TPEOOBAHUAMH TEXHOJIOTHH; MOOUIBHBIX
(MHBEHTAPHBIX) 3AaHUH - TOJDKHBI COOTBETCTBOBATh TpeboBanmsm ['OCT 22853.

HHOHIaIIB CKJIaga MOXKCT OBITH orpcacicHna MCTOOAOM YACIbHBIX HAI'PY30K.

MeTOoz VIeIbHBIX HATPY30K Ha 1 M ILIOMIAH 0N SBISCTCS HAnOoJee IPOCTHIM
U yaoOHbIM. OJHAKO MM MOKHO TOJB30BAaThCSl TOTNIA, KOTJA H3BECTHA JIJIS
JIAHHOTO BHIa MaTephana Harpyska Ha | M’ miomann. Pacuernas dbopmyna s
OIpEENICHHS MOJE3HOM TUIOIAAN CKIa/la B 3TOM CIIy4ae UMEET BUJ:

fHOJ'I:ECKJ'I/ 69

rae E.; — BelnunHa yCTaHOBJIEHHOTO 3araca COOTBETCTBYIOIIETO MaTepuaja Ha
CKJane, T,

¢ — Harpy3ka Ha | M IJIONIAAH I10JIa, T.

B namem cnyuyae:

fro=Eern/5=1780/1,7=1045 M’

BpeMs nukia BUIOYHOTO MOrpy3urKa OnpeAensercs no popmyse:
t,=0(2,1h/v,+2l /v, +Hat,, ot b))

B Hamewm cnyuae:

t,=0,85 x (2,1x0,5/1,03+2x%4,1/1,15+4x25+1,5+32)=120,4 ¢
Texnudeckas IMPONU3BOAUTCIBHOCTE BUJIOYHOI'O IOIPY3UHKa.:

W,=G,, xn,=3600% G,,/t,=3600x0,6005/120,4=18 1/4



DKCIUTyaTalldOHHAs MPOM3BOIUTEILHOCTh BUJIOYHOTO MOTPYy3UHKa:
W=, x W,=0,85x 18=15,3 1/4
PucyHok 7 — PacrniosioxkeHue cTeiuiaker Ha CKIIae

Pucynox 8 - Cxema mnorpy3ku OoptoBoro aBtomoOmis moxaenu MA3-53362
BUJIOYHBIM TIOrpy3yrkoM moaenu FGL15T-M TCM FB35-7

Takum 00pa3oM, MOJyYEHHBIA alTOPUTM MO3BOJISET BHIOPATh aBTOTPAHCIIOPTHHIE
U TOrpPY30YHO-pa3rpy30uHbIE CpPEIACTBA IS TEPEeBO30K U  BBIMOJHEHUS
MOTPY30YHO-PA3TPY30UYHBIX OMEPALMA C PA3TUYHBIMU BUAAMH TPY30B. AJITOPUTM
MPEACTABIIAET UHTEPEC IS JIFOOBIX MPEANPUATUN, 3aHUMAIOLIUXCS TIEPEBO3KON U
XpaHEHUEM T'PY30B.

IIpakTnueckas padora Ne 17

Tema: CpencrBa May10ii MeXaHM3aUM NPU MPOU3BOACTBE 0ETOHHBIX,

KPOBECJIBbHBIX U OTACJTOYHBIX pa60T

Leab padoThbl: 03HAKOMUTH CTYJIEHTOB C BBIOOPOM CPEACTB MAJIOM 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 ¢ OUYMCTHbBIMH OapabaHamMu, TPUEMHOTO0 Bajla U
neuieyaBiuBatomiero arperata 3UJI-900M.

Pynon Marepuana HaJeBalOT Ha OCh, a CBOOOJHBIA KOHEI[ €ro MOJBOIAT K
ouncTHOMY Oapabany. IIpoTsruBanue pyjoHa OCYLIECTBISETCS aBTOMATHYECKHU.
OuuiieHHbIH PYJOH HaKaThIBa€TCA Ha MNpueMHbIM Bajg. KoHcTpykuus Baja
oOecrieuynBaeT JETKUil cheM pyJsioHa. [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
nomenieHusix. O0CIyKMBarOT MaIllMHY JBa YeJIOBEKa.



PynonHble Marepuanbl MOXXHO HAKJIEWBATh KaK TOPSYUMH, TaK M XOJOIHBIMHU
MaCTHUKAMH.

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, TOMYCKAOMIMX Harpy3Ky Ha nepekpeitue ot 0,05 Mlla u Beie.
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Puc. 171. Mammna CO-98 njist 04MCTKH U NEPEMOTKH KPOBEJIBHBIX MaTepUaliCH

1 — mnpuleyNaBIMBAIONIUMN arperar; 2 — D3JEKTPOJBHUIaTelb; 3 — MEXaHU3M
nogabema; 4 — xKeno0-posbranr; 5 — pama

Mamwnaa CO-100 mist mogorpesa, NEpEMENIMBAHNS U TPAHCTIOPTUPOBAHUS MACTHK
Ha KpoBit0 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 TEIJIOU30JupoBaHbl. [l ynoOcTBa TpaHCHOPTUPOBAHUS MAIMHbI
AJIEMEHTBI, TPYOOIPOBOAA PACIIOJIOKEHBI B CIICLIMAJIBHON HUIIIE.

[IpyumeHeHne  mIecTepeH4YaToro Hacoca Uil NEepeKauMBaHUS  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
BaKyyMHOT'O OTCOCa BOJBI.



["abaput mammas— 1670X1090X1085 mm; macca (0e3 koMmmpeccopa U TOTUIABA)
— He Oouee 80 Kr.

Arperatel CO-119 u CO-120 (puc. 175) npeaHazHayeHbl sl TEpeKayYMBaHUSA
OUTYMHBIX MACTUK C TMbUICBUJHBIM, BOJIOKHHCTHIM WJIM KOMOWHHUPOBAaHHBIM
HanoysHUTEsIMA. OHU COCTOAT M3 HAcOca, TEIUIO-3JIEKTPOHArpeBaTesiel, Koxyxa,
paMbl, AJICKTPOJIBUTATENIS U DJICKTPOOOOPYIOBAHUS.

H sltrnﬁ.f-tec\hnics.ru
Puc. 173. Mammna CO-106 nmiga ynaieHuss BOABI C OCHOBAaHHS KpPOBJIH

1 — kpsllka; 2 — BoAOCOOPHBIN 0ak; 3 — pyuka; 4 — 3JIeKTpooOOPYyI0BAHUE; 5
-r-3JEKTPOABUTATENL; 6 — KoJieco; 7 — paMma; 8§ — Hacaaka; 9 — BO3QyXOdyBKa

Mammna npocta B oOCny>KUBaHUHM, MaHeBpeHHA. Hanenp 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) myst mepexkayku OUTYMHBIX MacCTHK
1 — pama; 2 — KOXyX; 3 — Hacoc; 4 — pPeAyKTOp; 5 — DJIEKTPOABUTATENb; 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 W3 30HBI HAXOXIEHUS MACTUKH, YTO TO3BOJISET
00ecCreyuTh TMOCTOSIHHBIA 3a30p MEXAy OOKOBBIMM TOBEPXHOCTSIMU 3yObeB
BHYTpPEHHE 3yOuyaToil mapbl M YMEHBIIUTHh a0pa3WBHBIA H3HOC IIECTEPEH.
[loqmMnHUKKM ~ 3a0MOIEHBl  OT  MOMNAJaHusl  MAacCTUKH  CaJbHUKOBBIMU
YILTOTHUTENSIMU U3 acOecToBoit HabuBku Tuna All-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 YCTPOMCTBE TUJPOU3OJSAIMOHHOTO KOBpa B IPOMBIIIJICHHOM
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 TakXe JBE TEIEKKH, KyJa Ha CHEUUAIbHBIX JIOKEMEHTaX
YKJIaJBIBAIOT JABa OaJlJIOHA ¢ ra3oM (mporan-0yTaH) o0bemMoM 1o S50 11, 3aKperisoT
UX PEMHEM U 3aKpBIBAIOT CBEPXY CBEMHBIM KOXKYXOM, MPEAOXPaHSIOIUM
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,
NOJIEpKaHUsl B HUX 3aJaHHOM TeMIepaTypbl U HAHECEHUS UX Ha KPOBIIO IpPU
yCTPOMCTBE TUAPOU3OJIALIMOHHOTIO KOBPA, NAPOTH1-POU30IISIIMU U OTPYHTOBKH.
Ona cocrout u3 Oaka, HarpeBaTelii, HACOCHOM TpYINIBblL, KOXyXa, YIO0YKH,
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 HarpeBaTelb s MO KaHUsS HE0OXOJUMOW TeMIepaTypbl MacTHKH,
HIECTEPEHHBI HAcoc ¢ O0OTrpeBOM U LEHTPoOekHas (OPCyHKA, MO3BOJISAIOLIAS
pEryIupoBaTh TOJNIUHY HAHOCUMOTI'O CJIOSl MACTHKHU.

MammnHy 00CITy>KMBaIOT J1Ba YEJIOBEKA.

Arperar 111 HAaHECEHHMsI Topsiueil OUTyMHOM MacTuku (puc. 177) UConb3yIOT Npu
TUAPOU3OISIUU (YHIAMEHTOB MPOMBIIIJIEHHBIX 3/JaHUN U COOPYKEHUU.

baza arperata — tpaktop T-54 unu T-74, Ha KOTOPOM KpPEMATCSA 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.
Kommnekt o6opynoBanus 15 kpoBenbHbIX padboT CK-3 (puc.178)

IpeIHA3HAYEH JJIs BBIIIOJIHEHHS pabOT MO YCTPONUCTBY MSATKHUX KPOBEJb, a TaAKKeE
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,
komrpeccopa CO-7A, TtounnpHo-3aTouHOrO0 cranka K-1036, mkada npusa
WHCTPYMEHTA, KpaHa, 3JIeKTpouikada, KOMIUIEKTa PYYHOIO HHCTPYMEHTa st
KPOBEJBHBIX W PEMOHTHBIX paboT. B kauyecTBe TAroBOoro aBTOMOOMIISA
ucrnoaszyercs 31JI-130.

Koren mns Bapkm Outryma YBB-1 ¢ moBopoTtHeIM ycTpoiicTBoM (puc. 179)
OpeJHa3HayeH JUid NPUTOTOBJIEHMS TOpsiuero OuTyma TMpH  POU3BOJCTBE
KPOBEJIbHBIX U TUAPOU3OJSALMOHHBIX paboT. Jyig 3arpy3ku KyCKOBOrOo OMTyMa
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 CIYXHUT CHCTeMa
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 C MHOBOPOTHBIM YCTPOHCTBOM

1 — snekTpoABUTaTENh; 2 — MOBOPOTHOE YCTPOMCTBO; 3 —OIMOpHas cTolka; 4 —
pama-canasku

OO6opynoBaHue AJisi XpaHEHHUs M TMOJaud MO Tpydam ropsyux OMTYMHBIX MaCTHUK
MPEIHA3HAYECHO U1 MOJA4YM MACTUK Ha KPBIILY CTPOSIUIUXCS IMPOMBILLIICHHBIX
3manuii. B coctaB o6opynoBanust BxoIAT: ycranoka YIIb-1 nns momaun 6uryma
Ha BBICOTY A0 50 M u TepMoc it OMTYyMHbIX 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 MAacTHK, IIEHTPAIU30BAHHO JOCTABJISIEMbIX Ha CTPOUTEIIbHBIC
0o0BeKTHI. J[J1s1 moiorpeBa MacTHK B TEPMOCE MMPUMEHSIETCSI KEPOCHH.

VYceranoBka YXMII-1 anist npuroToBieHusl, XpaHEHHUs] U TOJA4YU TOPSAYUX MACTHUK
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, 3arpyXkaroliero U NnepeMelmBaronux yCTPOUCTB,
BEHTUJIATOPA, HACOCA U OAHOOCHOTO MPUIIETIA.

YcranoBka YHBMP-1 st HaneceHusi OMTYMHBIX MAacCTHUK paclbUICHHEM (puC.
182) mnpenHa3HaueHa IS HAHECEHUS XOJOJHBIX OWTYMHBIX MAaCTUK TMpHU
MIPOU3BOJICTBE KPOBEIBHBIX U THIPOU3OJISIIUOHHBIX pa0oT.



i

U stray-technics. tu
Puc. 181. YcranoBka Jyisi pUTOTOBJICHUS, XPaHEHUS U MOAAYU TOPSIYUX MACTHK
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 ynpaBjieHus; 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
OEH30MacCIOCTOMKOMY PE3WHOTKAHEBOMY pykaBy miuHod 10—11 ™. [lns
peryinupoBaHusl JaBJCHUs B pyKaBe yCTaHOBJIEHBI MPOOKOBBIE KpaHbI, 1Jis1 cOpoca
JABJICHUSI TPU OIACHOM €ro YBEJIWYEHUU IPENYyCMOTPEH IPENOXPaHUTEIbHBIN
KJIalaH, OTperyinpoBaHHblid Ha nasnenue 0,79 Mlla.
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Puc. 184. VYcranoBka TUTS IpOGIEHNS 6uTyma V-1

1— kopnyc; 2 — 4entocTH; 3 — phlYaXkHas cucTeMa; 4 — THIPOLMIUHPHI
VYceraHoBKa IS MOJa4 KEpaM3UTa Ma 3TaXu MPOMBIIIIEHHBIX COOPYKEeHUM (puc.
185) cocrout u3 TpyOompoBOJa M CBApHOM paMbl, HA KOTOPOH YCTaHOBIICHBI:
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 JJIEKTPONPHUBOAOM, PACHPEACITUTEIBHBIN 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 3eMeHThI. [IpH
NepeMEIICHNN YCTPOMCTBA MO KpOBJIE MPOMUCXOAMT pPACKAaTKa U MpPUKaTKa
matepuana. CBoOOAHOE PACIONIOKEHHUE MPHUKATHIBAIOIIUX JIEMEHTOB B KOPILyCE
MIO3BOJISICT IIPMKUMATh PYJIOHHBIM MaTepuall K TOBEPXHOCTU KPOBJIU. Y CTPOMCTBO
oOCIy>KMBaeT OAWH pabouyuil TpeThero paspsna. MacTuka, NpuiumIas K
MPUKATHIBAIOIIUM 3JIEMEHTaM, CPE3aeTCsl HOKAMH.

[TpousBoautenbHocTh ycTporictBa—400 M2/4; mupuna— 1065 Mm; 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
JIaBJICHUEM, CO3[AaBa€MbIM LIECTEPEHYATHIM HACOCOM C IPUBOJIOM OT XOJOBOU
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 KT.

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 Majoi MexaHU3alUU JJi1 OETOHHBIX PadoT

B xommuiekce paboT o BO3BEEHNUIO MOHOJIUTHBIX 7KeJI€300€TOHHBIX KOHCTPYKIUI
HanOoJjiee TPYAOEMKUMH SIBISIIOTCA ONaidyOOuHble, 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 IIOCTPOEYHBIX YCIOBUAX CBECTH [0 MHUHUMyMa OIEpaluu 110
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 ciydyae MX UCKPHUBJIEHUS MPU TPAHCIOPTUPOBAHMM WJIU YCTAHOBKE
KOJIOHH U ITOCJIEIYIOLIErO OCEBOTO COBMEIICHUS CTEPKHEN NIEPE CBAPKOM.
[Tpucnoco6nenue mist puxcanuu 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 nomoum T-oOpa3uoro 3amka
MPUKPEIUIEH K OCHOBAHUIO MPUCTIOCOOIECHUS.

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 KpEIJIeHHs] 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. Kaxnas
U3 PYKOSITOK BBIMIOJHEHA B BUJIE JBYXIIEYETO pblyara.

Yepe3 HampaBidomye ¢ HanpaMyd KaKIOM PYKOSTKH MPOXOASAT CTEPKHU,
HIAPHUPHO-COECMHEHHBIE C 3aKUMHBIMHU ONOpamMu. Mexy HampaBISIFOUIUMU 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
HepaboOYeM TMOJOKEHUU PYKOSATKH HAXOJATCA B KpailHEM BEPXHEM IOJOKEHUH,
3a)KMMHBIE OMOPHI pa3BeieHbl. Macca npucnoco0seHus — 5 Kr.

['omoBoit skoHOMMUYECKUU A(DPEKT OT BHEAPEHHS OJHOIO0 KOMIUJIEKTa OCHACTKHU
coctasisieT 3500 py0. 3aTpaThl TpyAa CHUXKAIOTCS ua 9p yen.-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
MOBEPXHOCTSMHU.

CrpoutenbHas (paHepa TONIUHONU 3 MM, M2 MuHepaaoBaTHbBIE TIUTHI TOJIIIUHOMN
50 mM. M3 AmomunueBas Qoabra WiH JUCT ToMmuHOoN 0.5 MM, M2.
HarpeBatenbupiii kabenbr mapku KHMC, M TpyOuarbie sneKTpoHarpeBarenv
TOHs1, m Temnocroiikuii mpoBoa Mmapku [IMTII-2,5—6, mm2 Kpenexxnble 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 JIPEBECHOCTPYNKEYHOW IUIUTHI OyMarkKHO-
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 HIO60ﬁ, IOCJICA0BATCIIBHOCTH.

stroy-technics. n
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,
IPELYCMOTPEHBl IIMTHI BCEX JIMH ¢ IHUpUHOM 450 MM 1 BO3BEACHUSA
CTYNEHUYAThIX (YHIAMEHTOB THUMNOBOW cepun 1-4112. B kommekt omamyOku
KpOME ULIMTOB BXOJAT: OXBaTKHU, (EpMbl, COCAUHUTEIbHBIE 3IIEMEHTHI,
TEJECKONMYECKNE U PEUIETYATHIE CTOMKHU, Pa3IBUKHBIE PUTEIIH, [IOJKOCHI, XOMYTbI
U CTPYOLIMHBI 1l 0alOK, XOMYThI JIJIsl CTOEK, HABECHBIE TUIOLIAAKU, 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, YyJaJ€HHUS Halelen C
apMaTypsl U. T. II.

Kommnekt rperonieit onanyOku BKItoyaeT 17 TumopasMepoB onaayOO4HbIX IIIUTOB.
Macca muTa onanayOKu HE MPEBBIIIAET 57 K.

JIBa Tuma rperouiei onanxyoKyd OTIUYAIOTCS APYT OT Apyra BHAOM MPUMEHEHHBIX
AIIEKTPOHArpeBaTeNel, TEIUION30ISUUN U IITENCENbHBIX BUIOK IS TOAKITOYEHUS
K 2JIEKTPOCETH.

['peromias onaxyOka COCTOMT M3 CTAJIbHBIX OMNATYOOUHBIX IUTOB «MOHOIUT-77,
B KOTOPBIX YCTaHOBJIEHBbI TpyOuarble »3yeKTpoHarpeBaTenun — TOHBI HiK
HarpeBatenbHble  kabOenun Mapku KHMC. Komwmyraums TOHoB B mmrax



OCYILECTBIISIETCS TEIUIOCTOMKMUMU MPOBOJAMU, U3OJSLUS KOTOPHIX BBIACPKUBAET
temneparypy 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 nairyost —uao0 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 umToB Kojebnercs oT 2,1 nmo 5,7 M, HECKOJBKO
TUIIOPA3MEPOB IIUTOB MO JJIMHE MO3BOJIAIOT COOMpPATh ONaTyOKy CTEH AJIMHOMN 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 TOMOIIY BUHTOBBIX JIOMKPAaTOB, YCTAHOBJEHHBIX Ha Mojkocax. M3meHeHue
BBICOTHI IIIUTOB OCYIIECTBIISACTCS ITPU TOMOIIM BEPXHUX BCTaBOK. B BepxHel yactu
IIUTOB JIJISl y1I0OCTBA OETOHUPOBAHUS IPUMEHSIOTCS CTICIIMAIbHBIE OTKOCHI.
CrexsionieMeHTHass HecbeMHas omnanyoka (puc. 105) mnpegHazHaueHa IS
BO3BEJICHUS 3/1aHUII U COOPYKEHUI Pa3IMYHOrO0 HA3HAYEHUST 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 JIs oOJUIIOBKU (DacajoB >KWIIBIX M OOIIECTBEHHBIX 31aHUN U B KaueCTBE
OTTATyOKU-THIPOU3OJISAIIHH.

OnanyOka COCTOMT W3 HECHEMHBIX CTEKJIOIEMEHTHBIX OMATyOOUYHBIX IUIUT H
AJIEMEHTOB KperuieHusl. CTeKIOLEMEHT — MaTepHall, COCTOSIIIMNA U3 CTEKIISIHHOTO



BOJIOKHA B BHJI€ OTHECJIBHBIX HUTEW, NPSJACH, CETOK WM TKAHEW, CKIICEHHBIX
HEMEHTHbIM KjeeM. Ero xapakTepu3yrT BBICOKas MNPOYHOCTb, HEOOJbIIas
mioTHOCTh (1,65—1,75 T/M3), Xopoiass BOAOHEHIPOHUIIAEMOCTh (TIPH TOJIITHUHE
15—18 MM BeIZepKUBaET naBieHue BosI 10 1,5 MIla).

[1UThl CTEKIIOUEMEHTHON ONMATyOKHM HW3rOTOBIAIOT 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 JTa€T BO3MOXHOCTh HM3TOTOBJISTH
80—1J 00 M2 CcTEeKIOIIEMEHTHBIX TUTUT B CMEHY.

Jlnst cOOpkuM OomaryOKM W3 CTEKJIOIEMEHTHBIX IUTUT TPUMEHSIOT WHBEHTAPHBIC
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 FTOPU30HTAIBHO-TIPOTSHKEHHBIX
MOHOJIUTHBIX OETOMMBIX MOKPBITUN MNPUMEHSIOT MNPU BBINOJHEHUH PadbOT IO
YCTPOMCTBY OCHOBaHWH (PyHIAAMEHTOB, OETOHHBIX MOJTOTOBOK IOJIOB U JIOPOT, a
TaKkK€ BHYTPUKBAPTAJIbHBIX MPOE3JIOB U3 MOHOJUTHOTO OETOHA Ha IUIOMIAJKAX
cbire 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,
CIyKalllMii JI7I1 BBIpAaBHUBAHUSA apMaTyphbl, MEPEMEIECHUsS MEMIAIoNUX padoTe
KaMHEH U TIp.

Bubpopetika 3M npencrasiser co0oil 1Ba mapalieIbHO YCTAaHOBJICHHBIX 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 — OKOHYATENIbHO YIJIOTHSAET U 3arjakUBaeT
MOBEPXHOCTh. BUOpopeliky 00CIyKHUBaIOT IBOE PabOUHX.

PemeruaTelii poOJMK TpEACTaBIsSeT COOOM JBa CHApEeHHBIX Bajka Ha OJHON
MOJIBECKE, K KOTOPOW MIAPHUPHO TPUCOCIMHEHA BUJIKA C PYKOATKOW. PykosiTka
nepeBsiHHass. bapabaHbl BaJIKOB — pelIeTyarbie, U3 CTaJbHOTO JIHCTA.

[magunka mpencraBisieT cOOOM CTaNbHOM JHUCT € UEHTPaIbHBIM pPEOpPOM, K
KOTOpOMY NMPUBMHYEH MapasuiesorpamMMm. K BepxHeMmy phluary mapajienorpaMmma
HIADHUPHO TPHUKpEIUieHa TpyOuaras TelecKonmuueckass pykosTtka. Bo Bpewms
3ariaKMBaHUS TIOBEPXHOCTH OETOHHOTO MOKPBITHUS paOOUYuil ABUTACT TIIAIUIKY OT
ceOs; TMpW TMOMOIIM IIAPHUPHOTO TapajuiejorpaMMa IUIOCKOCTh — JIUCTA
CaMOYCTaWaBJIMBACTCSl IO/ YIJIOM K OETOHHOW TMOBEPXHOCTH, PACKPBITHIM «OT
HETO», a TPU ABM)KCHUU Ha Ce0s — PACKPBITBIM «K HEMY.

—
stroy-technics.ru
PHc. 109. I'magunka

1 — pyuka; 2 — MmapHUPHBIN NapaieiorpaMm; 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 HanboJiee TPYJAOEMKUX OTJAEIOYHBIX PA0OT B MPOMBIILIIEHHOM
U TPAKJAHCKOM CTPOUTENILCTBE OTHOCSITCS MITYKATypHbIE U MaJIIpHbIC 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 YUCIICHHOCTBHIO 110 20 YEJIOBEK.



[rykarypnas ctanuus CO-114 npenHazHaueHa i preMa TOBAPHOTO PacTBOPa,
noOyXIeHHs, MPOCEUBAHUSI M. TPAHCIOPTHUPOBAHUS €ro K paboueMmy 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
MOMOIIM KapeTKH TepeMeliaercs BI0Jb OyHKepa, W COOMpaTeNbHBINA IIHEK C
MPOCEHUBAIOIIUM YCTPOUCTBOM.

Kaperka co crpyrom mnepememaerca B OyHKepe C TOMOIIBI 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 pacTtBopa. B OyHkep cHauana 3arpyxarT 1,5—2 m3 pactBopa. Ctpyr
3aXBaTHIBAET €r0 M MEPEMENIAET BIUIOTHYIO K IIIHEKY, OCBOOOXAasi 3aJHIOI0 YacTh
OyHKepa Mo 3arpy3Ky €l TaKOTO K€ KOJIMYECTBa PacTBOpa.

ToBapHbBIli pacTBOpP W3 aBTOPACTBOPOBO3a WM Ky30Ba aBTOMOOMWIISI-CaMOCBaJIa
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  MOPUMSAMHU  IIOJACTCSI B  30HY INE€PEMELIMBAHUS, 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
CrpounllH1JIa.

[Ipy mnpouexuMBaHUM PaAcTBOpa MPOUCXOJIUT JIOMOJTHUTEIBHOE TMEpPETUpPaHUE
KOMKOB CTAQJIbHbIMM 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
COCpPEOTOYEHBI Ha ITyJIbTE YNPABICHUS CTAHIMH, YTO 3HAYUTEIIBHO YIIPOINAET 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

aIMUHUCTPATUBHOTO HazHaueHus: npu temneparypax —20°C ...+40°C. Kommeke
COJICP’)KUT MEXaHU3MBbI, MPUCTIOCOOTIEHUS W WHCTPYMEHTHI [JIsi BBINOJIHEHUS
YIIYUIIEHHOW ITYKaTypKH OpUraiof MTYKaTypoB B KOJIMYECTBE 710 15 uenoBexk.
[lepenBH>KHOM IITYKATYPHBIA KOMIUIEKT MPEACTABIACT COO0ON yCTaHOBJICHHBIN Ha
1acC aBTOMOOUJILHOTO TpHIENa Ky30B, B KOTOPOM pa3MEIIEHbl MEXaHU3MBI,
MPUCTIOCOOJICHUSI U PYYHBIE MHCTPYMEHTHI ISl MPOU3BOJICTBA IITYKATYpPHBIX H
PEMOHTHO-CIIECApPHBIX palOT.

[IpuHun paboThl 3aKiro4aeTcss B cleayronieMm. PacTBop, AocTaBisieMblid Ha
OOBEKT AaBTOCAMOCBAJIAMHU, 3arpykaercd B NpPUEMHBbIA OyHKEp W TOAAETCs
KOBILIAMHU, 3aKPEIUICHHBIMU Ha 3JIEBATOPHOM KOJIECE€ Yepe3 MPUEMHBIA JIOTOK Ha
BuOpocuro. ITpy He0OXO0IMMOCTH PACcCTBOP MEPEMENINBAETCS B IPUEMHOM OyHKEpe
oOpaTHBIM BpallleHUEM 3JIeBaTOPHOro Kkoisieca. HeoOxomumasi TMOJABUKHOCTH
pacTBOpa JOCTUTaeTCs MyTeM J00aBICHUS BOBI U3 BOJISIHOTO Oaka.

[IpocestHHBIi Ha BUOpOCHUTE paAcTBOp TMojaeTcs w3 OyHKepa BHUOpocHUTa
pacTBOpoHacocoM K pabodemy MecTy mTykaTypoB. I[lomorpeB pactBopa B
pUEMHOM OyHKepe MPOU3BOAUTCS JIEKTPOHATPEBATEISIMHU.

[lepeBon mpueMHoro OyHkepa B pabodee M TPAHCIOPTHOE MOJIOKEHHUE, MOHTAX U
JEMOHTaXX BUOPOCHUTA M PACTBOPOHACOCA OCYIIECTBIIAIOTCS MPHU MOMOILH JIEOEIKU
Y TPY30BOU KOHCOJIU.

Bona B 6ake HarpeBaeTcs 3JIEKTPOHATPEBATEIISIMH.

DnekTpoobopya0BaHNE TPEAHA3HAYCHO IS MMPUCOSIUHECHHS K Tpexda3zHoh ceTn
nepeMeHHoro Toka HamnpspbkenreM 380 B, wactoroit 50 I'm.

[luranue 1eneld ympaBieHUsS MPOUCXOJUT OT CETH TEPEMEHHOTO 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
MEXaHHU3allMl TPOU3BOJCTBEHHBIX MPOILECCOB IMPHU MPOBEICHUM IITYKATypHBIX



paboT B JKWJBIX M TPOU3BOJACTBEHHBIX 374aHUsAX. CTaHLUs yCTaHOBJEHA Ha
MOJKAaTHOM Miaccu. JlJis mpegoTBpalleHusl 3aMep3aHusl pacTBOpa B 3UMHEE BpeMs
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 BOJOCHAaOXKEHMs, KaHaJIU3aIuH,
MOIbE3IHBIMU MY TSIMHU.

B coctaB craHIMM BXOJAT: IIacCH TMpHUIENa, MPEJHA3HAYEHHOTO I €€
TPaHCIOPTUPOBAHUS; KY30B JUISI YCTAHOBKH TEXHOJOTMYECKOro OO0OpYAOBaHUS;
TPU MAJIPHBIX arperara Juisl IepeMeNInBaHusl, 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 JIMHUMI: BOJHBIX U BOJHO-KJIEEBBIX KPACOK; TPYHTOBOK, KJI€EBBIX
KpPacoK, KJIEEBBIX M MACIISHBIX IIMATIEBOK, MACISHBIX KPACOK.
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Puc. 112. Masnsipnas CTaHIUSA CO-115

1— cmecurens; 2 — mHOep; 3 — nozartop; 4 — BuoOpocurto CO-130; 7 —



BUHTOBOUM HAacoC; B —KpackoHaruerarenbHbii 0ak CO-42; 9 — xneeBapka; 10 —
anexktpoHarpesarenb OBII-1; 11 — mansapHbIit arperar

[TepenBrxHOM MaspHBIM KOMIUIEKT 2M76 (puc. 113), npenHazHauyeHHBIA IS
NPUTOTOBJICHUS W3 TMONy(aOpUKaToB M HaHECeHUs Ha oOpabaTbiBaeMble
MOBEPXHOCTH IMATICBOK, PA3IMYHBIX OKPACOYHBIX COCTAaBOB, NMPHUMEHSETCS Ha
00BEKTAX CEIHCKOXO3SICTBEHHOIO CTPOUTEIHCTBA.
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Puc. 113. [lepenBrxHOM MaJIIPHBIN KOMILJIEKC 2M76

1 — xy30B cTaniuy; 2 — mkad ast oaexasl; 3 — ycraHoBka CO-21A; 4 — crou;
5 — xommpeccop CO-7A; 6 — nebenka; 7 — Oak st BoAbl, 8§ — mkad s
XpaHEHUs PYYHOrO0 MHCTpyMEHTa; 9— BogocHabxeHue; 10 — kieeBapka; 11 —
MBLUIOBapKa; 12 — nByxBajbHBIN cMmecutenb; 13 — kpackotepka CO-1,16; 14 —
BubOpocuro CO-3A; 15 — anexrpoobopynosanue; 16 — cmecurens CO-118: 17
— JIBIIILIO

[lepenBuxkHOM MasSpHBIM KOMIUIEKC MPEACTABISET COOOM YCTAaHOBJICHHBIA Ha
maccu aproMooOmibHOro mnpunena ['Kb-817 ky30B, B KOTOPOM pa3MelieHb
MEXaHU3MbI, TPUCIOCOOJICHUSI, HWHBEHTapb W pYYHBIE HWHCTPYMEHTHI JIJIsi
MPOU3BOJICTBA MAJISIPHBIX U PEMOHTHO-CJIECAPHBIX padoT.

Mansipasie monydabpukatsl (TPYHTOBKH, KIJIEEBBIE COCTaBbl M IITATICBKH),
MPUTOTOBIISIEMBIE  LEHTPAIM30BAaHHO, 3arpykalTcsi B  TEXHOJIOTMYECKOE
o0opynoBaHue (CMECUTENH, KpacKOoTepKa, BHOPOCUTO, MBIJIOBAapKa, KJEeBapKa),
i€ TOBOJAATCS /10 pabo4eil KOHCUCTECHIIHH.

[loaroToBiieHHBIC  JKUJKWE  IIMATIEBKH, TPYHTOBOUHBIE U  OKPACOYHBIC
BOJTHOKJICEBBIE UM MACJISIHBIE COCTaBbl TIOJAIOTCS  PACTBOPOHACOCOM  WJIU
KOMIIPECCOPOM IO HAIMOPHBIM pyKaBaM K pabOuMM MecTaM JIJIsi HAHECEHUs MpHU
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 camoBcachiBatoluM HacocoMm 1CIIB-1.5. HarpeB Bonbl B
0aKe OCYIIECTBIISETCS IEKTPOHATPEBATEISAMH.

Jns co3gaHus HOpPMAJIBHBIX CAHUTAPHO-TUTUEHUYECKUX YCIOBUA HOPMOKOMILIEKT
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 pPACTBOPOB); IMOJAYUM MAJSPHBIX COCTABOB K MECTY
MPOU3BOJICTBA pPabOT; HAHECEHUS MAaJSPHBIX COCTAaBOB Ha oO0OpabaTbiBaeMble
noBEpXHOCTU. CTaHIUs MO3BOJSIET MEXaHW3UPOBATh IMPOU3BOJICTBO MAaJSIPHBIX
paboT. OOCIyKUBAIOT CTAHIIMIO JIBA ONEpaTOpA.

stroy-technics.ru

Puc. 114. Masnsipnas CTaHIIUS
1 — nozarop; 2 — 3aeKTpooOOpyAOBaHKE; 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 crangaptiom ¢pyprone KYHI'-ITUM (monens P-
63002), yctaHoBJIeHHOM Ha aBTOMOOMIbHOM Tiputiernie 21TH-4 (monens 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 MaTepUaoOB 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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