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1.OBIIUE NOJIOKEHUA KAJIEHAAPHOI'O IINTAHUPOBAHUSA

B npoexte opranuzamuu crpoutenbctBa (IIOC) u mpoekte npon3BoACcTBa padoT
(I1ITP) xanenapHbie TpadUKU SBISIOTCS OCHOBOM TUIAHUPOBAHUS CTPOUTEIHCTBA KaK
KOMILJIEKCOB 3JIaHUM U OTJCIbHBIX OOBEKTOB TaK BBIMOJHEHUS OTIEIHHBIX BHUJIOB
pabor.

[Ipy maHUpOBaHUU CTPOUTENIHCTBE MPUMEHSIOTCS CIACAYIOIIUE KajeHJIapHbIe
IJIaHbl U TpaduKu:

1) cBOAHBIN KaneHJapHbIi I1aH cTpouTenbeTBa B coctase [10C;

2) KaJieHIapHbIC TUIAHBI CTPOMTEIIBCTBA OT/ICTIBHBIX 00BEKTOB, BXopsIue B coctas [1I1P;

3)rpaduku  BBITIOJIHEHUS]  OTAEIBHBIX  CTPOUTEIHLHO-MOHTXHBIX  padOT
(TIpolieccoB), COCTaBIsIEMbIE TIPU Pa3pad0TKE TEXHOJIOTUYECKUX KapT;

4)TnaH BBITIOJIHEHHUST MPOU3BOACTBEHHOM MPOrpaMMbl padOT CTPOUTEILHOM
OpraHu3allMM B COCTaBe MpoekTa opranuzamnuu padot (I1OP).

Bce ykazaHHble BUJBI KaJCHIAPHBIX IUIAHOB W TPadUKOB JOHKHBI OBITH
YBSI3aHBI MEXAY COOOM TakuM 00pa3oM, YTOObI CPOKH BBIMOTHEHHUS OTICIHHBIX
CTPOUTEIbHO-MOHTaXHBIX pabor (CMP), yka3zaHHble B 4YacoBbIX TIpadukax,
COBIIAJIAJIK CO CPOKAMHU MX BBIMOJHEHUSI B 0OBEKTHBIX KaJICHIAPHBIX TUIaHaX, & CPOKU
BO3BEACHHUS OT/ACIBHBIX OOBEKTOB COOTBETCTBOBAIM CPOKAM Hadalla ¥ OKOHYAHMSI
paboT, MPEeTyCMOTPEHHBIX B CBOJIHBIX KAJICHIAPHBIX IJIaHAX.

Ce00Hblll KaneHOapHwvlll nian cmpoumeibcmea 6 cocmase I1OC omnpenenser
OYEpPETHOCTh, CPOKM Hauyajla U OKOHYAHUS BO3BEACHUS OTICIbHBIX OOBEKTOB M
CTPOUTENLCTBA B 1eJoM. [lo CBOJHOMY KajeHJapHOMY IUJIaHY YCTaHaBJIMBAIOT:
MOTpeOHOCT, B pabodyMx Kaapax ¢  MaTepUalbHO-TEXHUYECKUX pecypcax
(MaTepuanax, Jneransix, KOHCTPYKIHSIX, CTPOUTEIbHBIX MaIllMHAX W O0OpYJIOBaHUH,
TPAHCIIOPTHBIX CPEICTBAX) BO BPEMEHU; CPOKH IOCTABKHM TEXHOJOTHYECKOTO,
AHEPreTUYECKOro U mpouero obopynoanus. Kpome Toro, B CBOAHOM KaJIeHIapHOM
TJ1aHe YCTaHaBJIMBAIOT CPOKH MIPOBEICHUS MOATOTOBUTEJIBHBIX U
OOIIEIIOMA0YHBIX pabOT, ONpPEACIICHHbIE M0 KaJCHJAPHOMY IUIAHY BBITIOJHECHUS
paboT MOATOTOBUTEIILHOTO MTEPHO/IA.

Kanenoapnwiii nian cmpoumenscmea omoenvho2o obvekma 6 cocmase IIIIP
YCTaHaBJIMBAET TIOCJIEIOBATEIbHOCTh W CPOKHM BBINIOJHEHUS pabOT Ha JaHHOM
00BEKTE, CIYKHUT CPEICTBOM ITOBCEIHEBHOTO KOHTPOJS 3a XOJOM IPOU3BOJICTBA,

SBJISICTCSI OCHOBAHUEM JJIsl pa3pabOTKH OTEPAaTUBHBIX TUIAHOB paboT, TJIAHOB 3aB03a



MAaTEpPHUaloB, JETaJCH U KOHCTPYKIMK. B Takux KaJeHIAapHBIX IUIAaHAX HAMEUYAOTCS
CPOKM Hayaja ¥ TMPOJODKUTEIBHOCTh BBIMOJHEHUS pabOT 1O MOHTAXKY
TEXHOJIOTUYECKOTO 000Dy I0BaHMUS.

Jlist cocTaBlieHUs] KaJleHAApHOTO IJIaHA CTPOUTENHCTBA O0BEKTa HEOOXOIUMO
HMETh €ro pabouue YepTeKu, OMNPEACTUTh CPOKHM BO3BEJICHHMS Ha OCHOBaHUU
HOPMAaTHMBOB WJIM CBOJIHOTO KaJIEHJApPHOTO IUIaHa CTpoutesbcTBO B coctae [1OC,
VMMETH JIAHHBIE CTPOUTEIIBHBIX U3BICKAHUN, & TAKXKE CBEACHUS O CPOKAX IMOCTYIUICHUS
MAaTEPUAJIOB HA CTPOUTEIBCTBO.

I'paguku npouzeoocmea pabom 6 cocmage MeEXHONO2UUECKUX KAPM
COCTABJIIOTCS TJIaBHBIM 00pa30oM JjIsi MOHTa)ka COOPHBIX KOHCTPYKIIUN 37aHUN U
COOPY)KEHUW; B HHUX ONPEACISACTCS CPOKH M IOCIEI0BATEIbHOCTh YCTAaHOBKU B
MIPOCKTHOE  TOJOXKEHHWE OTHENbHBIX COOpHBIX dieMeHTOB. Ha  rpadukax
mpou3BoACTBa paboT B cooTBeTcTBUU ¢ EHUP yka3piBaeTcs TpymoeMKOCTh U BpeMs
paboThl MalllMH, HEOOXOAMMOE /JII YCTAHOBKHM Ka)KJOTO 3JIEMEHTA, a TAK)KE COCTaB
Opurazpl.

Kanenoapuwiii nnan  evinoninenusi npouzB00CMBEHHOU NpoOcpaMMbl  pabom
cmpoumenvHou opeanusayuu 6 cocmaee I[IOP pa3pabaTbiBaeTCsi Ha T'OJOBOMU
(IByXJIETHHMI) T€pUOJ BPEMEHH B COCTABE OPTraHU3alMOHHO-TEXHUYECKUX
MEpOMPUATUA CTPOUTEIHHON OpraHU3alMy MO BBIMIOJIHEHUIO MPOTPaMMbl padboOT U
YCTaHaBJIMBAET MOCJIEA0BATEILHOCTh U CPOKU BBITIOTHEHHUS OTACIBHBIX BUJIOB PabOT
U WX B3aMMHYIO YBSI3KY BO BPEMEHH, IIPU KOTOPBIX 00ECIIEUnBACTCs TIOJIHAS 3arpy3Ka
U PUTMHYHAST paboTa CTPOUTEILHON OpraHu3alliid B TEYEHUE JIUTEIHLHOTO Mepuoaa
BPEMEHH, PABHOMEPHBIM WJIA CBOCBPEMEHHBIM BBOJ 3/1aHUM WU COOPYKECHUH B
AKCIUTyaTalnIo, KOMIJIEKCHOCTh 3aCTPOMKHU U 0JIaroyCTpocTBa TEPPUTOPUHU.

Jns TOCTpOEHMST KAJICHAAPHBIX IUIAHOB MOTYT MPUMEHSTHCS CIEAYIOIINE

MOJICIIU: YUKIOSPAMMbL; MAMPUYDL; TUHELHble ePaduKU; cemesble epaguKu

2. MOCTPOEHHE HUKJIOT'PAMM

2.1. Cioco0b1 Mpou3BOACTBA PadoT

Boimonnenne  nm000#  mporpaMMbl  paOOT  MOXKET  OCYIIECTBIATHCS

IMOCJICAOBATCIIBHLIM ITapaJlICIAbHBIM HUJIN IIOTOYHBIM crioco0aMH.



Ha puc. 2.1. noka3an rpaduk npou3BoacTBa padOT MOCJIEI0BATEIILHBIM METOO0M,
KOTOPBI XapaKTEepHU3yeTCsl TEeM, UYTO BCE pabOThl MPOTPaMMBI  BBIMOTHSIIOTCS
nocienoBareabHo. [I[puHUMas yCIOBHO JUIMTENIBHOCTh MPOU3BOACTBA BceX padoT 10
pabounx JHEW, TPYIOeMKOCTh Kaxkjaoro mnporecca 400 wuen.-ow., moiiydaem, 4YTO
KOJIMYECTBO pabounx Ha Kaxaoil padore coctaBuT 40 yenoBek. Takas opraHu3aius
BBITIOJIHEHUSI TPOTpaMMbl pabOT MMeEET CJEAYIOUe OCOOCHHOCTH: CPaBHUTEIHHO
OonpIlIasi MPOJODKUTEIILHOCTh  pabOT, TPEPHIBHOE BBINOTHEHUE OIHOTUITHBIX
ormepanuii B cocTaBe padOT, HO KOHIICHTPALUS PECYpCOB HMMEET OTHOCUTEIHHO

HH3KYIO MHTCHCHUBHOCTD.

Patdoune nuu
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Puc. 2.1. I'paduku npousBoicTBa paboT U pacX0A0BaHUS PECYPCOB MpHU
[I0CJIEA0BATEIBHOM METOIE



[Ipu nmapamienbHOM METOJIe BCE OJHOTUIHBIE PA0OThI, BXOAAIIME B MPOrpaMMy
BBITIOJTHSIOTCSL OJTHOBpEMEHHO (puc.2.2.). Takas opraHu3aius mpor3BOACTBa TpeOyeT
HanOOJIBIIIETO COCPEAOTOUCHHUS PECYPCOB, HO XapaKTEepHU3yeTCcss HAaUMEHBIICH oO0Iei

MPOJIOJKATENBHOCTBIO, KOTOpasi paBHAa BPEMEHHU BBITTOJIHEHHS OJTHON paboTHhI.
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Puc. 2.2. I'paduku npousBojicTBa paboT U MOTPEOHOCTH B pecypcax mpu
napauieJIbHOM METO/Ie

[Ipy MOTOYHOM METOJIe MPOM3BOACTBA BCE pabOTHI pa3ACisAlOTCS Ha HECKOJIBKO
COCTaBHBIX 4YacTeu. J{md KaxIoh H3 KOTOPBIX HA3HAYAKOT MO BO3MOXHOCTH
OJIMHAKOBYIO TPOJAOJDKUTEILHOCTh, M COBMENIAIOT BBINOJHEHUE 3TUX YacTEd BO

BpPCMCHU, oOecrieunBas TeM CaMbIM IMoCJaCaA0BAaTCIbHOC OCYICCTBIICHUC OAHOTUITHBIX



paboT U mapajuiesibHOe — pasHOTHNHBIX. Ha puc.2.3. mokaszaH ciiydall MOTOYHOIO

MPOU3BOJCTBA PabOT ¢ pa3OUBKOM pabOTHI Ha JBE PaBHbIE MO MPOIOJLKUTEILHOCTH
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Puc. 2.3. I'paduk npousBoicTBa paboT U MOTPEOHOCTH B pecypcax Mpu MOTOYHOM
MeToj1e

[Ipy norouHoM Meroae TpeOyeTcs MEHbIIE BPEMEHH, YeM IpH
MOCJIEIOBATEILHOM, MEHBIIE KOJUYECTBO OJHOBPEMEHHO MOTPEOISEMBIX PECYPCOB,
YeM MpH MapajjieIbHOM, PaBHOMEPHO MOTPEOJIAIOTCS OJHOPOAHBIE MaTE€pHAIbHO-
TEXHUYECKUE PECYPCHI, U 3arpy’KaeTcs ClieluaIu3upOBaHHbIM TPAHCIOPT, a paboune
MOCTOSIHHO BBITIOJIHSIOT OJIHU U T€ e paObOThI.

[TosToMy i1 co31aHus MOTOKA HEOOXOIUMO:



/| pacdyieHUTh CJIOXHBIA TPOU3BOACTBEHHBIA TMPOLECC HA COCTABJISAIOLINE
IIPOLIECCHI;

2 pa3fenuTh TPYI MEXAY UCIIOJHUTEISIMHA U 3aKPENUTh 32 HUMH 3TH IIPOLIECCHI;

3 Ha3HAYUTh OYEPEAHOCTH BBIMOJIHEHUS PabOT TakuM 0O0pa3oM, YTOOBI
MaKCUMaJbHO COBMECTUThH BBIIIOJIHEHHE PA3HOTUIHBIX pabdOT BO BpPEMEHU H

IIPOCTPAHCTBEC, T.C. OCYIICCTBUTDL UX TCXHOJOTHYCCKYIO YBA3KY.

2.2. Kinaccuukauus ¥ napaMerpsl OTOKOB

IToToxm K1accuPUIUPYIOT:

1. [Ilo cmpyxmype u 6udy npodyKyuu: 9aCTHbIC U CIICIIUATN3UPOBAHHBIC.

2. Ilo xapaxmepy pummuuynocmu: PUTMUYHBIC, pPA3HOPUTMHUYHBIC U
HEPUTMHUYHBIC TTOTOKH.

PUTMUYHBIN TIOTOK — IIOTOK, B KOTOPOM BCC COCTaBJIAIONINC ITOTOKHM HMCIOT
CI[I/IHBII\/JI PUTM, T.C. IPOIJOJLKUTCIBHOCTD BBIIIOJIHCHUA pa60T OJMHAaKOBaA.

Pa3HOpUTMUYHBI TOTOK — MOTOK, B KOTOPOM COCTAaBIIIOIIME €ro MOTOKH
MMEIOT OJJMHAKOBBIE PUTMBI OJTHOTUITHBIX PA0OT U Pa3IMYHbIE PUTMbI PA3HOTUITHBIX.

HeputMuuHbIi MOTOK — MOTOK, B KOTOPOM MPOAOJIKUTEIbHOCTh BBINOJHEHHS
Ka)XJ10M OTAeIbHON pabOoThl HEOAMHAKOBA.

3. Ilo nmpooonxcumenvHocmu:  KpaTKoBpeMeHHble (o0 1 roma) w
noJroBpeMeHHbie (6osee 1 roya) mOTOKH.

IToTokn  xapakTepu3yrTCs  ONPEINEICHHBIMA  [apaMeTpaMH,  KOTOpbIE
MOAPA3AETSAIOTCS HA CIAEAYIONIUE TPYIIIIbL:

— TIPOCTPAHCTBEHHBIE;

— TEXHOJIOTUYECKHUE;

— BpPEMECHHBIE.

[IpocTpaHCcTBEHHBIE napaMeTphl OTIPEICIISIIOTCS OpraHu3aluOHHO-
MIPOCTPAHCTBEHHBIMU MOAYJISIMU, IPUHSATHIMY B TOW WU MHOU cpepe MaTepruaIbHOTo
MIPOU3BOJICTBA. B CTpOUTENHEHOM IPOU3BOACTBE — ITO YUACTKH, 3aXBATKH, IPYCHI U T.J.

OCHOBHBIMM TEXHOJIOTHYECKUMHU MapaMeTpaMu SBIISIIOTCS:

— YKCJIO YACTHBIX WIH CTEIUaTU3UPOBAHHBIX MOTOKOB;

— 00BEMBI pabOT B HATYPAJIILHOM U JICHEKHOM BBIPAKECHUH;



— TPYIOEMKOCTh paboT — ToOKa3aTenb 3aTpaT pabodero BpeMEHH Ha
MPOU3BOACTBO CJMHMIIBI TMPOAYKIIMH WJIM HA BBIIOJHEHUU OMNpPEICIECHHOM
TEXHOJIOTUYECKOM orepannu (B 4eJIOBEKO-4acax);

— WHTCHCUBHOCTH (MM MOIIHOCTH) TOTOKa — KOJMYECTBO TIPOAYKIIMU B
HaTypaJIbHBIX MMOKA3aTENSIX, BHITYCKAEMON TOTOKOM 3a €IMHUILY BPEMEHHU.

OCHOBHBIMHU BPEMEHHBIMH ITapaMeTpaMu SIBIISIOTCS:

— IIIar TOTOKa,

— pUTM TOTOKAa ([JII PUTMHYHBIX IMMOTOKOB) — MPOMEKYTOK BPEMEHHU MEXKIY
BBIITYCKOM JIBYX OYEPETHBIX U3JICTUH.

— TIepuoj pa3BEePTHIBAHHS (IPOJOKHTEIBHOCTh TEXHOJIOTHYECKOTO ITHKIIA)-
WHTEpBAJl BpPEMEHH MEXAy Ha4yajloM TIEPBOTO M 3aBEPIIAIOIIETO IPOIIECCOB,
BBITIOJIHSIEMBIX JIJISI BBITTYCKa MTPOJTYKIIHH.

— Tepuoji CBEPTHIBAHUS — TEPUOJ] BPEMEHU MEXKIYy 3aBEpIICHHEM TEPBOTO U
MTOCJICTHETO MPOIIECCOB, HEOOXOAUMBIX IS BBIITYCKA MPOTYKITHH.

— TEepUoj BBITYCKa TOTOBOH MPOAYKIIMHM — IPOMEKYTOK BPEMEHH MEXKIY
Ha4yaJoM U KOHIIOM 3aBEpIIAIOIIEro mpoiiecca

— TEepUoJ, YCTOWYHMBOW pPabOTBI — TEPHUOJ MAKCHMAJIBLHOTO COCPEAOTOYCHHS
(moTpebneHust) pecypcos.

— OpraHM3allMOHHBIA MEPEpPHIB — MEPEPHIB B pabOTE JBYX CMEKHBIX MOTOKOB
BBOJIMMBIX JIJIS1 N30€KaHUS TIPOCTOCB.

— TEXHOJIOTHYECKUI TepPEephIB — MEPEPBIBEI B paboTe, KOTOpbIe 00YCIOBIICHBI

0COOEHHOCTSIMHA TEXHOJIOTUHU U TEXHUKOU 0€30IIaCHOCTH.
2.3. OcHOBHbBIC 3AaKOHOMEPHOCTH IOTOKOB

Jyist onpeiesieHrs OCHOBHBIX 3aKOHOMEPHOCTEM OpraHu3aiuu padoT MOTOYHBIM
METOJIOM BBEJAEM CIEAYIONINEe 0003HAUCHUSI:

T - IpOIOIKUTEITLHOCTh PUTMHYHOTO TIOTOKA, OH;

M — 9UCII0 OPTaHNU3alMOHHO-TIPOCTPAHCTBEHHBIX MOyl (3aXBaTOK), Wi,

1 — KOJIMYECTBO BBITIOJHAEMBIX MPOLIECCOB B TIOTOKE MJIM YUCIIO BUJIOB PadoT, wim;

{ — TPOJODKUTEILHOCTh BBHIMIOJHEHUS paboThl (mpolecca) Ha OJHOM
OpraHU3alMOHHO-TTPOCTPAHCTBEHHOM MOJyJI€ (3aXBaTKe), OH;

T - IePUOJ Pa3BEPTHIBAHMUS IOTOKA, OH, 7 = (n—1)-¢,

t, — IEpUOJ BKIIIOYECHHUS B paOOTy 4aCTHOI'O ITOTOKA (IlIar OTOKA), OH.



Pabouue onu

a — uHelHbll epaguk, 6 — yuxknoepamma, 1,2,3,4 — Homepa yacmmuvix NOMoOKo8
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Puc. 2.4. I'padvku puTMHUYHOTO TOTOKA
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ITepros BbIITyCKa rOTOBOM MPOMYKIHH Ty, = m-¢,, T.K. B PATMUYHBIX OTOKAX ¢, = ¢ .

[IpousBoacTBEeHHBIN 1TUKI T, — BpeMsi, B TEUEHHUE KOTOPOTO BEAYTCS paOOThI J0

MOMEHTA MOJTyYCHHsI TOTOBOM NPOIYKIMHK: T, =n-1,.

Hcnonb3yss 3TH MOHATUA U OOO03HAYEHUS, MPOAOHKUTEIBHOCTH PUTMUYHOTO

MOTOKA MOKHO BBIPA3UTh CIEIYIOUUMU (POpMyJIaMu:
T=T+(m-1)1,;

T=t+Ty, =T+m-t,;
T :(m+n—1)~tp.

IIpy  IpPOEKTHPOBAaHMM  IMOTOKOB  YYUTBHIBAIOT  TAaKK€  BO3MOXKHBIC
TEXHOJIOTUYCCKHUEC {7 U OpraHU3allMOHHBIC f, ICPCPHIBHI.

VYBS3Ky MOTOKOB OCYIIECTBIISIOT HEMOCPEACTBEHHO Ha rpaduke (LUKIOrpaMme)
WM pacyeTHbIM MeTtonoM. Llenb 3ToM mpoueaypbl MaKCMMajlbHOE COBMELIEHUE
YaCTUYHBIX IIOTOKOB BO BPEMEHHU U MPOCTPAHCTBE.

Cawmpblil pocToil ciydyail opraHu3aluu NOTOYHOTO TPOU3BOJICTBA — PUTMUYHBIM
nOTOK (cm. puc. 2.4.). Tak yBsizka MPOU3BOAUTCS MyTEM BKIIIOUECHHS TOCIEAYIOIIEH
omepanuu cpa3y MOCJI€ OKOHYaHWS NPENbIAYIIE Ha JTaHHOM OpPTraHW3alMOHHO-
npoctpancTBeHHOM MojyJie (OIIM). I1o Tol nmpuyrHe, 4TO BBITOIHIEMBIE POLECCHI
UMEIOT OJIMHAKOBYIO MPOI0KUTEIBHOCTD, IEPEPHIBOB B pabOTE HET.

Jpyroi ciydail mOTOYHOTO IPOU3BOJICTBA — PA3HOPUTMHUYHBIN IMOTOK, H3-3a
pasznuyus B TPYJOEMKOCTH, JJI BHIIIOJTHEHHUS! OJIHOM TPYIIIbI MPOLECCOB MOXKET OBITH

MIPUHAT OJIMH PUTM, a JUIsl APYTou rpynimel apyroi (puc. 2.5.).
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Puc. 2.5. Ilukiorpamma pa3HOPUTMHUYHOTO MOTOKA!

1,2,3 — Homepa yacmuwvlx NOMOKO8

VBsi3ka TpolleCCOB B TOTOK MPOUCXOAMT cieayromuM oOpazoM. Ileppas

ornepanus uMeeT put™M 10wn. u e€ o01as NpoJOIKUTENBHOCTh COCTaBUT 40H. BTopas



paboTa MOCKOJbKY €€ pUTM 4 On. U 00111asi MPOJAOJIKUTEIBHOCTh — 160H. BKIIIOYaeTCs
B TIOTOK Cpa3y IIOCjie 3aBepiieHus paboT Ha TIEPBOM OpPraHU3AIMOHHO-
MIPOCTPAHCTBEHHOM Mopyje. TpeTbs omeparusi, T.K. €€ PUTM MEHbBIIIE YEM PUTM
npeablayneld paboTel, BKJIIOYAeTCsl B palOTy JIMIIb IMOCJIE TOTO, KaK 3aKOHYaTCs
paboTBl  TPEAIISCTBYIONICH  omepalid Ha  IOCICIHEM  OpraHWU3aIMOHHO-
MIPOCTPAHCTBEHHOM MOJIyJie. DTO BBI3BAHO TE€M, YTO TOJBKO B TAKOM Cllydae B paboTe
Ne3 He Oymer mepephiBOB CBSI3aHHBIX C OTCYTCTBHEM HEOOXOJMMOTrO KOJIHMYECTBA

BXOJIHOW TIPOIYKIIUU, KOTOPAS SIBISIETCS pe3yJIbTaTOM padoThl Ne2.
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Puc.2.6. [luxiorpamma 1moToka ¢ KpaTHbIM PUTMOM:

1,2,3 — Homepa yacmublx NOMOKO8

YacTHpIM cllyyaeM pa3HOPUTMUYHOIO IOTOKA SBJSIETCS IMOTOK C KpaTHBIM
putMoM (cm. puc. 2.6.a.). YBsi3Ka TPOIECCOB MPOUCXOJIUT JOBOJBHO IIPOCTO
aHAJIOTMYHO PACCMOTPEHHOMY BbIlIe Tpumepy (cm. puc. 2.5.). Ans Toro 4TtoObI

n30eXKaTh IMPOCTOCB MCKAY YaCTHBIMU ITOTOKAMH, MOXHO YBCIMYUTH YHCIICHHOCTBH



pabouux Ha MpouEeccax, UMEIOIUX OOJBIIYI0 MPOJOIKUTEIBHOCTh U TEM CaMbIM
YPaBHATh PUTMBI MO HAWMMEHbIIEMY 3HaueHUI0. Ho B HEKOTOPBIX CiydasX 3TOro
JIOCTUYb HE YJAETCs, HapuMep, OrPaHUYEHHA TIPOU3BOIUTEILHOCTH 000PYI0BaHHUS,
MaIllMH, MEXaHU3MOB, pa3Mepbl OPraHU3AIMOHHO-TIPOCTPAHCTBEHHOIO MOIYJIS HE
MO3BOJISIIOT PAa3MECTUTh HA HEM JIONOJHUTEIbHBIE CpPEJCTBA IPOU3BOJACTBA H
TPYZIOBBIE pecypchl U T.A. B 3TOM ciydae BO3MOKHBI JIBa BapuaHTa OpraHU3aluu
IIOTOYHOTO TPOU3BOJACTBA. [lepswviii 6apuanm: ypaBHATH BCE YacCTHBIE IMOTOKU IIO
PUTMY TOTO, KOTOPBIM UMEEeT HauOOJIBIITYIO TTPOIOJDKUTEILHOCT. HemocTaTok ero B
TOM, 4YTO MPH TaKOM OpraHU3allUh COXPAHSIETCA OOJbIIas MPOJOTKUTEILHOCTD
paboT. Bmopoti éapuanm: NpOSKTUPYIOT YaCTHBIE TOTOKU TaKUM 00pa3oM, 4TOOBI Y
HUX Obumm  KpatHble puTMbl. [locme wero paGoty ¢ HamboJbIIEH
MIPOJIOJDKATEILHOCTRIO pa30MBAIOT HA HECKOJBKO YacTed, KOTOPHIC BBIMOJIHSIOT
pa3Hble KOJUIEKTHBBI pabounx (Hampumep: Opuraasl). B paccmarpuBaeMoM npumepe
(puc.2.6.6.) KpaTHOCTh YaCTHBIX MOTOKOB pPaBHSETCSA JBYM, CII€IOBATEIbHO, PabOTy
No2, umeronyro HaumOOJIBIIYIO MPOJOJDKUTEIHHOCTh, Pa30MBAIOT Ha JBE paBHbIC
4acTH, PUTM KOTOpPbIX HE HU3MeHsieTcsa. OHU OpraHu30BaHbl B JBa MapauIeNIbHBIX
noToka (2a u 26), BEIOJHAIOMINX OJHU U TE K€ MPOU3BOJICTBEHHBIC MPOIIECCHI, HO
Ha pPa3HbIX OPraHU3alMOHHO-IIPOCTPAHCTBEHHBIX MOAYJIAX (2a — HAa HEYETHOM
y4yacTke, 26 — Ha YETHOM). YBSi3Ka TaKMX IMOTOKOB MPOU3BOJAMUTCS aHAJOTUYHBIM
o0pa3oM, KaK U B Cllydae paBHOPUTMUYHOI'O MOTOKA: OHU BKIIIOYAIOTCS B padOTy MO
Mepe 3aBeplIeHUs MPEAbIAYIIUX padoT Ha MPEAIIECTBYIONIEM OpraHU3alMOHHO-
MIPOCTPAHCTBEHHOM MOJIYJIE.

VBsi3ka HEPUTMUYHBIX IOTOKOB HMEET HEKOTOPhIE OCOOCHHOCTH, KOTOPHIE
00yCIIOBJIEHBI HEOJMHAKOBOW MPOJAOIKUTEIBHOCThIO MX (PYHKIIMOHMPOBAHUS Ha
Pa3HBIX OPraHU3AIMOHHO-MPOCTPAHCTBEHHBIX MOAYsAX. CyIIHOCTh METO/Ia YBSI3KHU
MIOTOKOB C pa3HbIM PUTMOM TIOKa3aHa Ha puc.2.7. Ha uuknorpamMmmy BHauase
HAHOCHUTCS TIEPBBIM YAaCTHBIN MOTOK, 3aTE€M BTOPOH, MIPUUEM OH BKIIIOUAETCS B pabOTy
MOCJIe 3aBepIIeHUs] paboThl Ha 1-M OpPraHU3alMOHHO-TIPOCTPAHCTBEHHOM MOJIYJIE.
[locne »TOro oOmMpenenstoTcss MecTa KPUTHUYECKUX COJNMKEHUH M WX BEJIMYUHA.
Kpurtnueckoe cOmmxkeHre HaOMIOZAeTCs B TOM MECTE Ha LMKJIOTpamMMme, KOTOpOe
XapaKTepU3yeTcsi OJHOBPEMEHHONW Pa0OTOM CMEXKHBIX YACTHBIX IMMOTOKOB HAa OHOM
OpraHU3alMOHHO-ITPOCTPAHCTBEHHOM MOJyJ€ (HAallpuMep 3aXBaTKE), U OMPEIEIAETCS
MPOJIOJIKUTEIBHOCTHIO BPEMEHHU MEXY MOMEHTOM 3aBEPUICHUS 1 MOMEHTOM Hauala

OJTHOUMEHHBIX pabOT CMEXHBIX MOTOKOB (a;, a,, Az, dy).



[Tocne 3aBepIieHUS ATOM TPOIETYPHl CPABHUBAIOT TIOJTYICHHBIC BEIMYHUHBI BCEX
KPpUTUYECKUX COMIDKEHWH W BBHIOMPAIOT HAMOOJbINEe 3HAYCHUE, KOTOPOE
COOTBETCTBYET MPOJODKUTEILHOCTH OPTaHU3AIMOHHOTO TepephiBa MEXIAY STUMU
YaCTHBIMH ITOTOKAMHU.

AHaJIOTHYHBIM CITOCOOOM IMPOU3BOAUTCS YBA3KA OCTAJIbHBIX YaCTHBIX ITOTOKOB.
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Puc. 2.7. llukiiorpamMmma HEpUTMHUYHOTO MOTOKA

1,2,3 — Homepa yacmuwvlx NOMOKO8

VBSI3Ky HEPUTMHUYHOTO IOTOKA MOXKHO IIPOBECTH HE TOJBKO TpaduuecKum
METOJOM, HO M pacueTHbIM. Ero CyThb COCTOMT B pealu3alliyl CJIEIYIONUX
noyioxeHui. J[ns Toro ytoObl HayaTh pabOThl BTOPOTO YACTHOTO MOTOKa (i=2)
HE00X0AMMO, YTOOBI OBUTH BBIMOJIHEHBI PA0OTHI IEPBOTO YaCTHOTO MOTOKA (i=/) Ha
MIEPBOM OPTaHHU3AIMOHHO-TIPOCTpAaHCTBEHHOM Mojyie (j=1/). Ilepuon BKIIFOUCHHS

BTOPOIO YaCTHOIO MOTOKA M3 OTOrO YCIOBHS: ?,,, =t Jljid IOTOKA, NPHUBEIECHHOIO
Ha puc.2.7.: t,,, =1.

PaGoTel BTOpOro wuactHoro moToka (i=2) Ha BTOPOM OpPTaHU3AIMOHHO-

MIPOCTPAHCTBEHHOM Moayie (j=2) MOryT HayaThCs TIOCIE 3aBepIIeHUs padoT



MEepBOro YaCTHOTO MOTOKAa Ha 3TOM ydacTke. [leprona BkitoueHus B paboTy BTOPOTO
YaCTHOTO MOTOKA C y4€TOM 3TOT'O YCJIOBHS MOKHO BBIPA3UTh CIEIYIONIEH (HOpMYIIOii:

Lpao =y Tl — 1

rae t,; — TPOJODKUTEIBHOCT, BTOPOTO YACTHOTO TMOTOKAa Ha TMEPBOM
OpraHU3alMOHHO-TTPOCTPAHCTBEHHOM MO/TYJIE.

JI71st OTOKA, NPUBEICHHOIO Ha puc. 2.7. t,,, =1+3-1=3.

[Tepuon BKITtOUEHUS B pabOTy BTOPOTO MOTOKA C YYETOM TOTO, UTO OH HE OyAeT
MPOCTauBaTh B OKUJIAaHUK HEOOXOJAMMBIX 00BEMOB pabOT HA j-M OpraHU3AIMOHHO-

MPOCTPAHCTBEHHOM MOJYJIE MO MHIYKIIUHU, OYJET paBeH:
tp2.j. = ztl.j. _Z t2.(j—l) .
=1 =

Jlsis TOro 4toObl i-1i MOTOK HE MPOCTAWBaJl B 0XKMJIAHUU, KOT/Ia HPEIbI Tyl
MOTOK 00€CTIeunT HEOOXOAUMBIN 00BEM padboT, MEPUO/I BKIIOUEHHUS B pabOTy MOTOKA

JOJIDKCH OBITH IIPHUHAT MAKCUMAJIbHBIM U3 IMOJYUYCHHBIX PACUCTHBIX 3HAYCHUM:

mn mn
{,; =max Zt(i—l).j — 2.t |-
j=1 j=1
OO611ast poAOKUTEIILHOCTD BBHITIOJIHEHUSI pa0OT MOJACYUTHIBAETCA 10 (hOpMYJIE:
n m
T = th.i. + Z[n.j. b
i=2 =l
rie Y t,, - IEPUOJ] pa3BePThIBAHMS IOTOKA, PABHBIN CyMMe IEPUOJIOB BKIIIOUEHHS B
i=2

paboTy BceX WYACTHBIX IIOTOKOB; » 7, - TEPUOJ BHIIYCKAa MNPOIYKIMH, T.€.
j=1

MPOJOJIKUTEIBHOCTD MOCIEHEr0 YaCTHOTO MOTOKA.

CornacHo >TuM (popMysiam MEPHOJT BKIHOYEHUS 2-TO YaCTHOTO HEPUTMHUYHOTO
MOTOKa, M300paXKEHHOTO Ha puc. 2.7., onpenensercss HauOoJbIIeH pa3HOCTHIO U
COCTaBUT 40x. JIJ1s1 3TOTO 3amuUIlIeM HapacTAIOIIUM UTOTOM MPOJIOJKUTEIHLHOCTH 1-10

U 2-T0 IIOTOKOB, a4 TAKIKC UX PA3HOCTHU!
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3.PACYHET MATPHI]

Mampuya — 3710 TabnuIla C IEPECeKAOIUMHUCS CTpOKaMu U rpadgamu. B mectax
UX TepeceyeHus O0O0pa3yloTCs KIETKH, B KOTOpbIE 3alUCBIBAIOT HCXOIHYIO
MH(GOPMALIMIO U PACCUUTHIBAEMBIE TAPAMETPHI.

K mapamerpam mnoToka, KOTOpBIE PACCUMUTHIBAIOTCS IPU IIPOCKTUPOBAHUU
IIOTOYHOM OpraHU3aliKi IPOU3BOACTBA C UCIIOJIB30BAHUEM MAaTPUL] OTHOCATCS:

— YHCJIO YaCTHBIX IIOTOKOB — A,

— YKCJIO OPTaHU3ALMOHHO-IIPOCTPAHCTBEHHBIX MOAYJIEH — /1,

— MNPOAOJDKUTEIBLHOCTD paboThI Ha KaX10M OpraHu3alMOHHO-
IPOCTPAHCTBEHHOM MOJYJIC — {;;;

— IEPHUOJ BKIIIOYEHUS B PaOOTy YaCTHBIX IIOTOKOB — £, ;

— IPOAOJIKUTEIBHOCTH NOTOKA — 7

— TIPOJIOJKHTENBHOCTD (DYHKIIMOHUPOBAHNUS OTAEIBHBIX YACTHBIX OTOKOB - » 7,

— MPOAOIKUTENBHOCTh IEPEPHIBOB B pa0OTE CMEXKHBIX MOTOKOB HA OTAEIbHBIX
OpraHU3aLMOHHO-IIPOCTPAHCTBEHHBIX y4acTKaX — fy;

— creneHb 3PPEeKTUBHOCTH 3alIPOECKTUPOBAHHBIX MOTOKOB — C.

ITIpoBengeM pacuer nmapameTpoB MOTOKA, KOTOPBIM UMEET CIEAYIOIINE UCXOTHBIE

XapaKkTepucTuku (maoba. 3.1.).

Tao.. 3.1.
Pa3BepTBIBaHI/Ie JaCTHBIX IIOTOKOB I10 OpFaHI/ISaHI/IOHHO—HpOCTpaHCTBCHHBIM
MOJYJISAM
OpraHu3zalOHHO- Howmep yacTHBIX MOTOKOB
IIPOCTPAHCTBEHHBIE ) 5 3 4
MOIYJIN
Il 2 3 1 2
yii 2 3 1 2
1l 2 3 1 2
Vi 2 3 1 2
V 2 3 1 2

[Topsnok pacuera mapamMeTpoB MOTOKA MPU NOMOLIM MaTpull cieayromuil. B
CepeuHy KJIETOK MaTpullbl (puc. 3.1.) 3alUCHIBAIOT MPOJOJLKUTEIBHOCTH padoT
YaCTHBIX MOTOKOB Ha Ka)KJIOM OPTraHU3allMOHHO-IIPOCTPAaHCTBEHHOM MoayJe. [locie

3TOH MPOIEAYPHI ONpPEIEISIOT MPOJOKUTEIPHOCTh YAaCTHOTO IOTOKA Y ¢ IyTeM

CYMMHPOBAHUA  HIPOAJOJDKHUTCIbHOCTH  BBIIIOJHCHUA  IMPOLCCCOB Ha  KaXaoM



OpraHU3allMOHHO-TTPOCTPAHCTBEHHOM MOAYJe (MPOJAOJDKUTEIBHOCTh 1-TO 4acTHOTO
MOTOKa B mpuMepe Ha puc. 3.1. cocTaBUT 8 aHEH, 2-ro nmotoka — 12 guei, 3-ro — 4

IHS U 4-10 — 8 HE).

YacTHBIC TOTOKH Zt ;
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Puc. 3.1. Marpuna pacuera napameTpoB pa3HOPUTMHUYHOIO IIOTOKA

Jlamee B BEpXHHUM JIEBBIM YroJ IIEPBOM KIIETKHA IMPOCTABIAKOT BpEMs Hayaja
paboOThI IEPBOTO YACTHOTO MOTOKA HA MEPBOM OPraHU3AIMOHHO-TPOCTPAHCTBEHHOM
moayne. CymMmMa MOMEHTa Hayajga paOOThl YacTHOTO TOTOKAa Ha JaHHOM
OpraHU3alMOHHO-TTPOCTPAHCTBEHHOM MOJIYJI€ U MPOJOJIKUTEIIBHOCTH CaMOi pabOThI
HAa JaHHOM HPOU3BOJACTBEHHOM YYacCTKE ONPEACHSIOT BpPEMsI 3aBEPIICHUS 3TOU

paboThI, €€ BeIMUYMHA 3aHOCUTCS TIPaBbIil HYDKHUM yroJ 3Tol KieTku (0+2=2).



Bpemsi okoHuaHuss paboOThl MEPBOTO YacTHOTO TMOTOKa Ha TEPBOM
OpraHU3aIMOHHO-TIPOCTPAHCTBEHHOM MOJTyJI€ CYUTAETCS HA4aJIoM pabOThI ATOTO K
YaCTHOI'O NIOTOKA Ha BTOPOM MOJIyJIi€, U €€ 3HAaU€HUE MEPEHOCUTCSI B BEPXHHUI JIEBBIN
yrojl BTOpoil kieTku. CymMMHUpYysS 3TO BpeMs C MPOJOJDKUTEIIBHOCTBIO PabOThI
JTAHHOTO YaCTHOTO TOTOKAa Ha BTOPOM MOJYJE, OMNPENSTSIOT BpeMs OKOHYAHUS
paboThl, KOTOPOE 3alUCHIBAIOT B TIPABbI HIDKHUM YTOJd BTOPOM  KIIETKH.
AHaJOTUYHBIM 00pa30M pPACCUMTHIBAIOT 3HAYEHUS Hayajla U OKOHYAHUSA paldOT Ha
BCEX OPraHU3alMOHHO-NPOCTPAHCTBEHHBIX MOMIYJSX IEPBOIO0 YACTHOTO IOTOKA.
Pacder ocTaibHBIX YAaCTHBIX TMOTOKOB BEAYT B 3aBUCUMOCTH OT HX
MPOJIOJKATENBLHOCTH. EClii MpogoIKUTENBHOCTh pabOThl MOCAEAYIOIIETO YaCTHOTO
MOTOKa OOJIbIEe MPOAOIIKUTEIBPHOCTH PabOTHI MPEABIAYIIET0 YaCTHOIO MOTOKA, TO
pacyeTr mpoBOAAT CBEPXY BHU3 (B mpumepe Ha puc.3.1. — 3To noToku 2 u 4), a eciu
MEHbIIIe TO CHU3Y BBepX (moTok 3). OOmas MmpoaoHKUTEIBHOCTh pabOT BTOPOTO
YacCTHOTO MOTOKA B pacCMAaTPUBAEMOM MpUMepe O0JIbIle MPOAOIKUTENBHOCTA padoT
nepBoro noroka (12>8), To pacuer 3HaUYCHUI Hayal U OKOHYAHUM PabOT YACTHOTO
noTtoka No2 HaYMHAIOT CBEPXY, T.€. C TOTO MOMEHTa BPEMEHU, KOrAa MEPBbIA MOTOK
3aKOHYUT PabOThl HA TIEPBOM OPTaHU3AIMOHHO-TIPOCTPAHCTBEHHOM Mopyie. Jls
ATOTO W3 HIDKHETO yIjia MEpPBOM KJIETKH TEpBOM TIpadbl, KOTOpas XapaKTepU3yeT
paboTy MEepBOro YacTHOTO IOTOKAa Ha TIEPBOM MPOU3BOACTBEHHOM YYacTKE,
MIEPEHOCAT B JIEBBIM BEpXHUMN yTroJl MEpBOM KJIETKU BTOpoi rpadsl. Jlanee mpoueaypa
pacueTra UICHTUYHA MPEIbIAYIIEMY.

[IpoiomKUTENEHOCT,  PabOTHI 3-ro YaCTHOT'O MOTOKa  MEHBbIIIE
MIPOJIOJDKUTETLHOCTH PaboThl 2-T0 moToka (4<12), To pacder Havaa ¥ OKOHYaHUH 3-
ro NMOTOKa MPOBOJUTH CIEAYyeT CHU3Y BBepX. JlJig ATOro B JIEBBII yroj mociaeaHei
KJIETKH TpeThe rpadbl MEPEHOCAT BpEeMs OKOHYAHUSI pabOThl BTOPOTO YAaCTHOTO
MMOTOKAa HA 3TOM OPraHU3alMOHHO-NPOCTPAHCTBEHHOM Mojysie. OJIHOBPEMEHHO 3TO
3HAYEHHE NEPEHOCIT B HUKHUM YIOJI BBILIEIIEKAIIEH KIETKH, B KOTOPOU 3TO BpEMs
COOTBETCTBYET OKOHUAHUIO pabOThI 3-TO MOTOKA HA MpeabIAyleM y4dacTke. Pacuer
HayajJl W OKOHYAaHHMH BelIeTCs B OOpaTHOM HAIMpABJICHUU IyTEM BBIUMTAHUS U3
BpEMEHU OKOHYAaHMS  pabOThl YaCTHOTO TMOTOKAa Ha  JaHHOM  MOJyJe
MIPOJIOJDKUTEITLHOCTH €€ paOdoTHhI.

[Tocne pacdera mapaMeTpoB Havaldl U OKOHYAHUM PabOT MPOBOMST OMpE/EICHUE
BEJIMYMH MIPOCTOEB B JEATEIBHOCTH YaCTHBIX MOTOKOB. J{JI1 3TOr0 paccMaTpUBarOTCs
JIBa CMEXKHBIX TOTOKAa Ha Ka)XJIOM OPraHU3allMOHHO-IIPOCTPAHCTBEHHOM MOJYJIE.

Bennunna IMPOCTOA IIOTOKOB Ha IIPOHU3BOACTBCHHOM YYACTKC OIIPCACIIACTCA KakK



pasHHMIIa MEXIy BpeMEHEM Hayajla paboThl MOCIEOYIOUIEro IMOTOKAa Ha JaHHOM
MOJyJIe M BpEMEHEM 3aBeplIeHUs paboT Ha HEeM Mpenaplayliero noroka. Jlamee
3HAYEHUs TH CYMMHUPYIOTCSI IO BCEMY YaCTHOMY MOTOKY (TI0 rpadam) U IO Yy4acTKy
(O cTpOKE) U HAa X OCHOBE OMpPENENsAeTCs CTEeNEeHb coBMelleHus padbot — C.
[Ipouieaypa pacdyera HEPUTMUYHOTO TIOTOKA TPY TTOMOIIM MAaTpPHIl TTOYTH TaKas
e, KaK U pacyeT pasHOPUTMHYHOTO MOTOKA, HO ¢ HEKOTOPBIMU OCOOEHHOCTsMU. B
KayecTBE NpPHUMEpPE pPACCUUTAEM IOTOK, KOTOPBIH HMEET CIEIYIOIINE HCXOJHBIC

XapaKTepucTuKu (maoba. 3.2).

Ta0J. 3.2.
Pa3BepThiBaHME YAaCTHBIX ITOTOKOB 110 OPTAHU3ALMOHHO-IIPOCTPAHCTBEHHBIM
MOIYJISIM
OpraHu3anuoHHO- Homep 4acTHBIX OTOKOB
IIPOCTPAHCTBEHHBIE ] 5 3 4
MOAYJIN
1 3 1 1 1
11 1 2 2 1
111 1 2 1 3
V14 1 2 2 1

Ha nepBoMm stame mnpouemypbl pacuera ONPEACNSIIOTCS MECTa KPUTHYECKUX
COMMKEHUN KaXKJIOM mapbhl CMEXHBIX MOTOKOB. J[JIsi 3TOro HaxoAST HAuWOOJIBIIYIO
MIPOJIOJKUTEILHOCTD BBITIOJIHEHUS pabOT Ha OpraHM3allMOHHO-IIPOCTPAHCTBEHHBIX
MOJIYJISIX 3TUMH YaCTHBIMM MOTOKAaMH ITyTEM CYMMHPOBAHHS MPOJIOKUTEIHLHOCTEH
X paboT Ha ATUX y4yacTKax MPH YCIOBHUH, YTO KPUTHUCCKOE COIMKEHHUE HAXOIUTCS
BHAYaJ€ OpPraHu3alMOHHO-NIPOCTpaHCTBEHHOM MmoxayJsie Nel, mamee Ha Nell m T.1.
Pe3ynbTaThl CyMMHpPOBAHHUS 3alMCHIBAIOT B TOCJECAHIO CTPOKY MATpHUIIC B BHUJE
cronbua (cm. puc.3.2.). Haubonpiiee 3Hau€HUE M3 MOJYYEHHBIX OYJIET ONpEeAeaTh
MECTO KPUTHYECKOTOo COJIMDKEHHMS U Jajee pacueT HauMHAeTCs C TeX KIETOK, Ha
KOTOPBIX YCTaHOBJIGHO KpuUTHUeckoe cOmbkeHne. CaMm ke pacdyeT HEYeM He
OTJIMYAETCSI OT PACCMOTPEHHOTO BBIIIE CIIy4Yasi pA3HOPUTMUYHOIO TTOTOKA.

OlneHKy KadecTBa 3alpOEKTUPOBAHHBIX MOTOKOB MPOM3BOASAT HA OCHOBAHUU
Pa3JIMYHBIX KPUTEPHUEB: MPOAOTIKUTEILHOCTh TTOTOKA; CTEIEHb COBMEIICHUSI paldoT;
YPOBEHb PUTMHYHOCTU MOTPEOICHUS PECYPCOB U T.J.

Hanbonee BaXHBIM SBIISICTCS KPUTEPUM MPOJOIKUTEILHOCTH MOTOKA T.K. OHA

OKa3bIBAae€T HEIMOCPEJACTBEHHOE BIUAHHE Ha A(PGEKTUBHOCTh IPOU3BOJICTBA.



ITpOnOKUTENBHOCTE B CBOIO OYEPENb 3aBUCUT OT OOIIEW TPYAOEMKOCTH PaldOT U

YUCICHHOT'O COCTaBa pa6OTaIOH_[I/IX.

YacTHBIE TOTOKH Dt
1 2 3 4 D+
0 3 6 8
6
= |7 3 0 1 21 11
= 9
2
% 3 4 7 9
o)
5 3 4 7 9
5 6
E; 1l 1 0o 2 1 2 0 1 7
<
% 4 6 9 10
. 4 6 9 10
a
S 7
E 1 1 1 2 1 1 0 3 9
~
§ 5 8 10 13
=
‘5 5 8 10 13
2 6
C v 1 2 2 0o 2 1 1 9
6 10 12 14
>t 6 7 6 c-2_
34
t
Dt 3 4 2 0735
10 7 7
10 8 8
9 8 8
8 9 7

Puc. 3.2. Marpuna pacuera napaMmeTpoB HEPUTMHUYHOTO IIOTOKA



4. PACUYHET CETEBBIX T PA®PUKOB

4.1. JaemMeHTHI ceTeBOro rpaguka

CereBoil rpaduk sBISE€TCS MOJENbIO, OTOOpa)arollell MPOLECC BHIMOJIHEHUS
paboT, B KOTOpPOHM BeChb HMX KOMIUIEKC pa3felieH Ha OTJelbHbIE OIlEpaluu C
YCTaHOBJICHMEM CPOKOB Hayaja BBITIOJHEHUS M OKOHYAHMS, & TAKXKe OOIIHUX CPOKOB
Hayaja U OKOHYaHUSI.

B cereBoM rpaduke kaxgas padora o003HAYaeTCs CIUIOIIHOW CTPENIKOM, Haj
KOTOpOM MUIIETCS HaWMEHOBAaHHWE BBIMIOJHAEMOIO MpoIecca, TakXke HaJ Hel
YKa3bIBAETCSl TMPOJOKUTEILHOCTh BBIMOJIHEHUS TPOIECCOB WU OXHUIAHUS (puc.
4.1.). Ha rpaduke CIUIOMIHBIMU CTpPEJIKaMH YKa3bIBAIOTCA HE TOJBKO paboTHI,
TpeOyIoIIre JJisi CBOETO BHITIOJHEHHS 3aTpaT BPEMEHHU U PA3IMIHBIX PECYPCOB, HO H
OXUJAHUsI —  TPOLECChl, CBA3aHHbIE C  COOJIOJCHHEM  OMNPEJECIICHHBIX
TEXHOJOTHYECKHX TMepepbiBoB. Kpome TOro, B ceTeBOM TpaduKe MPUHATHI
MyHKTUPHBIE CTPETIKU, KOTOPHIC XapaKTEPHU3YIOT 3aBUCMMOCTH Havajia OJHUX padoT
OT 3aBepUICHHs JPYruX, W He TpeOyrolme HH BpeMeHH, HH pecypcoB. OHHU
Ha3bIBAIOTCS (DUKTUBHBIMU pabOTaMHU.

IIpeowecmsyrowee Ilocreoyrowee
cobvimue cobovimue
Haumenosanue pabomot

IIpooonscumenvrocmo
o [ ]

J

T
4

Puc. 4.1. DnemeHTHI ceTeBoro rpaduka

Kak mpaBumo, crpeinku He uMeEOT Macmirada. I[Ipu mocTpoeHHH CETeBOro
rpaguka  CTpENKH  COCAMHSIOTCA  MeXAy  co0od B OIIPEAETICHHOU
MOCJEA0BATEIBHOCTA, KOTOpasi COOTBETCTBYET PANMOHAIBHOMW  OpraHU3aluu
TEXHOJOTUYECKUX TIpolieccoB. MecTa COEIMHEHUS CTPEJIOK Mexay coOoi
1300pakaroTcsl KPY)KKOM, HA3bIBAIOTCS COOBITHEM U Hymepyercs (cm. puc. 4.1.). B
OTJINYKUE OT PabOThl COOBITHE HE SIBISETCS IMPOIECCOM, a TOJIBKO ompesenser GakT



Hayaja WIM OKOHYAHMS OJHOW WIIM HECKOJBKHUX paboT M BO3MOXKHOCTH Hauaja
nociexyronmx. Jas Toro 4TtoObl COOBITHE COBEPIIMIOCH HEOOXOIUMO BBITTOJTHHUTH
Kakyro-1100 padoty. CoObITHE, HE UMEIOIIEe MPEANIECTBYIOMUX padOT, Ha3bIBACTCS
HaYyaJIbHBIM, a HE UMEIOIIEe TOCICTYIONTNX — KOHESYHBIM.

B cereBoMm rpaduke coObITHE MOXKET MOSBUTHCS B PE3YJIHTATE BBINOTHEHUS
OJIHOTO TIPOM3BOJICTBEHHOTO Tpoliecca (puc. 4.2. a.) Wi HECKOJIbKUX, BBITIOTHIEMbBIX
OJTHOBpEeMEHHO (puc. 4.2 .0.)

a)

\ 4
v

()
—/

A 4

v

0)

v

Puc. 4.2. BapuaHTbl NOCTpOEHHSI CETEBOrO rpaduka

B pesynbTate cBepiieHHs KaKOro-auO0 COOBITHST MOKET BBITIOJHATHCS OJHY
(em. puc. 4.2.a. u 6.) WM HECKOJbKO padoT (puc. 4.2.6.). Hymepanusi coObITHi B
ceTeBOM rpaduKe MPOU3BOJAUTCS B BO3PACTAIONIEM IMOPSIAKE OT HAYAIBHOTO K
KOHeuyHOMY. PaGoTaM, BBITIOJIHIEMBIM MEXIY ABYMS COOBITHSIMH, MPHUCBAWBACTCS

HOMEp IPEAICCTBYIONIECTO U TocIeaytomero coosrtuii (1-2, 3-4 u 1.1.).
4.2. IlocTpoeHue ceTeBbIX rPapuKoB

[TocTpoeHne ceTeBbIX TpaUKOB BBIMOITHACTCS C COONIOACHHEM CIICTYIONMINX
MOJIOKECHUH:

1. Kaowcoas paboma, exnovaemas 8 epaghuk 00AHCHA UMemb 00beM U YemKull
cpox eé nauana u oxowuanus. Ilpu TpPOM3BOJACTBE pabOT, OCOOCHHO MOTOYHBIM
METOJIOM, BBINIOJHEHHE YacTH O00beMa KaKoU-TMOO pabdoThl MOMXKET SIBIISTHCS
YCJIOBHEM ISl Hauajia OJHON MM HECKOJIBKHUX IMOCISAYIOMMX padbot. B aTOM ciiyuae
HEOO0XOJIUMO TOYHO OMNpPEJETUTh, KaKyl0 4acTh OOIIero o0beMa MpealiecTBYIOIIEH
paboThl HEOOXOJMMO BBINOJHUTH JIJII BO3MOXKHOCTH Hadasia IMOCISAYIONUX pabdorT.
Kaxxmass Takas dacTh TMpeANIECTBYIOIIEH pabOTBl cuMTaeTcs B rpaduke



CaMOCTOSATENIbHONM paboToil W JOMKHA MMETh CBOM MPEAIIECTBYIOIIUE U
MOCJIEAYIONIUE COOBITHS;

2. B cemesom cpaguke 6ce pabomvl B3AUMOCEA3AHbI, NOIMOMY HAUALO
nocneoyrouiei pabomsl 00NHCHO ObIMb 00A3AMENbHO CEA3AHHO C OKOHUAHUEM
npeowecmayrouiei. pabomol. B rpaduke HE MOXKET OBITh COOBITHSA, KOTOPOE HE
Oo3HayaJlo Obl KAKOW-TMOO MpeAlIecTBYIOIIEH pabdoTbl M OJHOBPEMEHHOM
BO3MOJKHOCTH BBITIOJIHEHUS JAPYTOW MOCieaAyromend (T.e. TYNHUK), 3a UCKIIOUCHUEM
HayaJbHOTO U KOHEYHOTO COOBITUM. (cm. puc. 4.3.);

3. B cemesom epaghuke He modxcem Oblmb 3AMKHYMbIX KOHMYPOS8, M. e. MAK020
NOJOJCEHUS, NPU KOMOPOM pabombvl 8038pawanuUcy Obl K MOMY dce COObImu0, U3
KOMOPO20 OHU HAYUHANUCH (cM. puc.4.3.);

2

Puc.4.3. [Ipumepsl HUKIIOB U TYIUKOB B CE€TU: yukavl: 1) 2-3-5-8-2; 2) 2-6-7-8-2;
mynuxu: 4 u 9.

4. Hanpaeénenue cmpenok 6 cemegom zpaghuke ciedyem HNpUHUMAMb Cledd
Hanpaeo, 2paghuk OoJdHCeH umems NPoOCcmyio hopmy 6e3 TUWHUX nepecedeHuli;

5. Cemesoii epaguk nokasvigaem npoOONHCUMENbHOCHb pabom, m. e. 8peMs,
HeoOX00uMoe 018 8bINOJIHEHUSI OMOETIbHLIX pabom U 8cell NPOSPAMMbL 8 YEloM, d He
KaleHOapHvle CPoKU 8blnoaHeHusi pabom. HenpepblBHasE JUHUS, XapaKTepU3YIOIIast



MIPOJIOJKUTEILHOCTh pabOT OT HAYaJdbHOTO COOBITHS JI0 KOHEYHOTO B CETEBOM
rpaduke, Ha3pBaeTcA nymem. JlnmHA < TyTH  ONpedenseTcs  CyMMOWM
MIPOTOJKUTEILHOCTEH PadO0T, HAXOAIINXCS HAa JJAaHHOM ITyTH.

6. Ilpu 6vinonneHuu napaiievHulx pabom, m. e. 8 CIVYAAX, K020d OOHO
coovimue CAyyHCUm HAYAIOM HECKOAbKUX pabom, 3aKAHYUBAIOWUXCS KAKUM-TUOO
0OwuUM 0151 HUX COObIMmuUeM, 88005MCs OONOJIHUMENbHbLE 3ABUCUMOCIU U COObIMUSL.

KoaupoBanue paznudyHbix padOT OJJMHAKOBBIMU IIH(PPaMHU HE JIOMyCKaeTcs (cm. puc.
4.4.),

a) 0)

Puc.4.4. 300pakeHne napamiebHO BRIMOIHAEMBIX padoT: a — Henpaguivhoe, 6 —
npasuivbHoe.

7. Cemesoii epaguk Ha 8vinoIHeHUe KaKOU-TUub0 Npocpammsbl pabom GKI0YaAem
8 cebsi NOCMABKU Mamepuanos, uzoeiull, KOHCmMpyKyui, 060py008aHus, a maxkice
nocmynienue paboueii Ookymenmayuu u cmem. HadanoM TMOCTaBOK OOBIYHO
CUYMTAETCS Hayajao MPOU3BOJICTBA PadOT, T. €. UCXOJIHOE COOBITHE CEeTEeBOro rpaduka.
IToctaBka cuuTaercss «paboOTOW» W JOKHA 0003HAYATHCS KOPOTKOM IKUPHOMN
CTPEJIKOM, a B KPYXKOK 3alKMCBhIBAETCI HOMEP COOBITHUSI, OT KOTOPOTO HCUUCIACTCS
HayaJjo MoCTaBKH (cm. puc.4.5.).
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Puc. 4.5. M3006pakxeHne mMoCTaBKHU.

4.3. Pacuer cereBoro rpaguka

[Ipu pacuere ceTeBOro rpaduka UCIOIb3YIOTCS ONpeIeICHHBIC TapaMEeTPhI:

— MPOJOJKUTEILHOCTD BBIIOJIHEHHS PACCMAaTPUBAEMOI pabOTEI tij



— HIPOAOJIDKHUTCIIBHOCTb KPUTUYCCKOI'O ITyTH T, KP

— paHee Haydana paboThI ™
— paHee OKOHYaHHE PaOOTHI T
— MO3JHEE HAa4aJIo paboThI T
— I037HEEe OKOHYaHUE PaOOTHhI T
— 00mmii pe3epB BpEMEHU JaHHOM paboThI R,
— YaCTHBIN pe3epB BpEMEHU JaHHOU pabOThI R’

B »Tux o003HaueHUsAX i-j SABISETCA KOJAOM JaHHOU paboThl, paboTa, KOTopas eif
MIPEIIECTBYET, KOTUpyeTcs h-i, mocieayroias padbora — j-k. PesynpraTamu pacuera
SIBJISTFOTCSI CPOKH PaHHETO, MIO3THETO Havaja M OKOHYAHUS, YACTHBIA, OOIINN Pe3epBhI
Ka)X/10M pabOThI U 0011ast TPOAOTKUTEILHOCTD BBIMOJHEHUS pa0OT MPOTPaMMBL.

Pacuer mapameTrpoB ceTeBOoro rpadmka HAUYMHAETCS C OMPEICICHHUS pPaHHETO

Hauanga pabor - 7.”'. OHO pPaBHO MAKCHMMAJbHOMY IIyTH OT HCXOJHOIO COOBITHS

rpaduka 10 Ha4aJIbHOTO COOBITHS JaHHON PabOTHI.
PH _
I, = math.
[locne ycTtaHOBIIEHHsS paHHUX CPOKOB Haudaja pabOT MEPEXOoJsiT K pacyeTry
MO3/THET0 OKOHYAHUS, KOTOPOE OMPEEISIETCS CyMMOM MO3IHETO Havaia paboThl U €€
MPOJAOJIKUTEIBHOCTH.

T =T, —math,

i—j
T =T+t .
ITo 3aBepiieHUU onpeieiieHUs paHHUX Hadall U MO3HUX OKOHYaHUM BceX padoT
Ha CETeBOM Tpaduike MOXKHO BBIIBUTh KPUTUYECKUM TyTh, U PE3EPBHI BPEMEHHU
(dacTHbIE U O0IITHE).
OO6uuit pezepB BpeMeHU JaHHON pabOoThl — HaMOOJbIIIEEe KOJTUYECTBO BPEMEHH,
Ha KOTOPO€ MOXXHO OTAAJIUTh OKOHYAHHE JTaHHOM PabOThl 3a CUET YBEIMYECHHS €€
MPOJIOJDKATEILHOCTH WM 3aJIepKKU €€ Havasa 0e3 M3MEHEHHUs OOILero cpoka
BBITIOJIHEHUSI TIPOTpaMMbl pabOT — KpuTHdeckoro myTu. OH ompeaensercs Kak
Pa3HOCTh MEXIY OJJHOMMEHHBIM MO3/THUM U PAHHHUM MapaMeTpaMu JaHHOU paOOTHI.
Rio—/ - Tff _T:;{ )
R, =T" -T[.
YacTHplll pe3epB BpeMEHU — HaWOOJIbIIIEEe KOJIMYECTBO BPEMEHH, Ha KOTOPOE
MOKHO TIEPEHECTH OKOHYaHWE PabOThI 32 CUET YBEIMUYCHUS €€ MPO0DKUTEILHOCTH

WM 337IEpP’KKM Cpoka €€ Hadaia 0e3 M3MEHEHUs PaHHEero Hadvajia MOCJIETYFOIINX



paboT. DTOT pe3epB BPEMEHM MMEET MECTO, Korja JJjisi Hayaia Kakou-To padoThl
HEO0OXOUMO BBIIIOJTHEHUE HECKOJBKUX MPEANIeCTBYIOMUX paboT. OH ompenemnseTcs
KaK pa3HOCTh MEXIy paHHUM HayajioM Hocleayioueil paboTel M paHHUM
OKOHYaHUEM JIaHHOU pabOThI:

R, =T -T'7.

Kputnuecknii myTh — camasi [OJMHHAs TEXHOJOTMYecKas uenodka. Jlus
OMpENEICHUS] DJIEMEHTOB KPUTHYECKOTO NYyTH HEOOXOJUMO BBIABUT palOTHI, Y
KOTOPBIX YAaCTHBIN M OOIIMIA 3a11aChl paBHbI HYJIIO.

Kpome kputHueckux u3 Bcex padbOT 0co00 BBIIETSAIOTCS MOAKPUTHYECKHUE, Y
KOTOPBIX MOJHBIN pe3epB OTIMYAETCS OT MUHUMAJIBHOIO 3HAUeHUs HEe OoJiee yeM Ha
3QIaHHYIO BEJIMYUHY O.

Iookpumuueckue pabomul naxke NpPU HEOONBIIMX OTKJIOHEHHUSX B CpPOKax
BBITIOJTHEHUsI PaOOT CTAHOBATCS KPUTHUECKUMHU. Benmnumna O, ompenenstomnias
«COBOKYITHOCTh MOJIKPUTUYECKHX padOT», BHIOMpPAETCS B 3aBUCUMOCTH OT YCIIOBHIA
peali3allud JAHHOTO KoMIuiekca padoT. MHOXECTBO BCeX KPUTHUYECKUX H
MOJAKPUTHYECKUX Pad0T HA3bIBAIOT KPUMUUECKOU 30HOU.

Ha puc. 4.6. nokazan npumep pacuera ceTeBoro rpauka CEeKTOPHBIM METOIOM.
[ToMuMO HEro CymecTBYIOT CIAEAYIOIINE CIOCOOBI pacuera:

— TabnuuHbId MeTOoJ (mabn.4.1.);

— METOJl MOTEHIUANIOB (puc.4.7.).

Puc. 4.6. [Ipumep pacuera cereBoro rpapuka CEKTOPHBIM METOJIOM.



Puc. 4.7. Ilpumep pacuera METOIOM ITOTEHIIMAIOB (HOMEpa COOBITHI
COOTBETCTBYIOT puc.4.6.)

HOWl@HlﬂlaJZOM cobbimusi Ha3BIBAIOT BCIIMYUHY HauboJee IMPOAOJIKUTCIIBHOTO
IIYTH OT JaHHOI'O COOBITHS A0 3aBCpHIarOmICro:

" =maxit.

IToreHnman coOBITHS IOKA3bIBACT, CKOJBKO JHEHW (4acoB, HeIelb MU T.1.)
OCTaJIOCh OT JAHHOTO COOBITHS JO 3aBEpIICHUS] BcCeX paldoT IJIaHUPYEMOil

IIporpaMmMmal. HOTGHHI/IaJ'I OIIPCACIIACTCA IIOCJICA0OBATCIBHO, Ha4dYnHasA oT

3aBEPIIAIOIIETO COOBITUSI CETH.

Homep cobvimusi, uepes komopoe K
OAHHOMY NPUXOOUM NYMb
Haubo.buerl NPoOOINCUMENbHOCTU
om 3asepuaiowe2o cooblmus 00
0aHH020

A

A 4

Homep cobvimus, uepes
Komopoe K OaHHOMY NPpuxooum
nyms Hauboavuell
NPOOONANCUMENLHOCU,
cuumas om ucxoOHO20
cobvimus cemu

Puc.4.8. 3anuce B cekTOpax nmpu pacyeTe METOIOM MOTEHIINATIOB



B kadectBe mpumepa pacyeTa METOJOM IMOTEHIIMAIOB PACCMOTPEH Trpaduk Ha
puc. 4.7. Ero ceTb ayTeHTHYHA ceTH Tpaduka Ha puc. 4.6., U3 KOTOPOTO MEPEHOCUM
MCXOJIHbIE JJaHHBIC JUIsl pacdera. Pacuer HauMHAETCs ¢ 3aBEpIIAIONIETO COOBITHS O,
MOTeHITMaNn KoToporo paBeH (. B BepXHMIA CEKTOp CTaBHUM NPOYEPK, B IPaBBIM
3anuchiBaeM 0 ¥ IEPEXOAUM K MTOCIIEYIONIEMY COOBITHIO.

[ToTennman coObiTUs 5 (IPOAOIKUTENBHOCTh PAadOTHI 5-6) paBeH S5 AHSAM.
[udpy S5 3anuceiBaeM B TpaBblii CEKTOp COOBITHS 5, mudpy 6 — B €ro BEepXHHIA
cexktop. Iloreniman coObitugs 4 T, =0+4=4. Jlnga coObITUAs 2 MOTCHIHAI
OIIPEICIACTCS CICIYIONUM 00pa3oM: OT coObITUS 3 T2 =11+0=11 U OT cOObITHS 4
T)'=4+3=7; BblOMpaeM HauOombinee 3HaueHHe — 11. aHAMOTWYHBIM 0OOpa3oM
PACCUUTHIBAIOTCSL OCTANIbHBIE COOBITH. [loTeHIIMam UCXOAHOTO COOBITUSI COCTABISET
16 nHel, T.e. paBeH BEIMYMHE KPUTHISCKOTO My TH.

3Has MOTEHIMA COOBITHA, TIO3HEE OKOHYaHHE PA0OT MOXKHO OIPEACIUTH IO
dhopmyie:

L7 =T =T}

[TockonpKy paHHHE Havasia paObOT 3amMCcaHbl B JIEBBIX CEKTOpax, a Ha rpaduke
MMOKa3aHbI MPOJIOHKUTEIILHOCTH PaboT, IO MPUBEICHHBIM BhITIE (hOpMYyJIaM YaCTHOTO
1 00111ero pe3epBa BpEMEHU MOKHO ONPEICTUTh UX 3HAUCHHE.

[Ipu pacdere cereBbIXx TpadUKOB TAOIMMYHBIM METOAOM  3aAIOJIHICTCS
cnenyroias tadauna (maon. 4.1.)

Taoauna 4.1.
Pacuer ceteBoro rpaguka
. Howmep
HJ,\{'_[ . Tpe/IECTBYIONIEr0 Iilgggsl ¢ TrH TFO TH 710 RO RY
COOBITHS

1 2 3 4 5 6 7 8 9 10
1 0 1-2 5 0 5 0 5 0 0
2 0 1-3 2 0 2 3 5 3 3
3 1 2-3 0 5 5 5 5 - -
4 1 2-4 3 5 8 9 12 4 4
5 1;2 3-4 7 5 12 5 12 0 0
6 1;2 3-5 6 5 11 5 11 0 0
7 2:3 4-6 4 12 16 12 16 0 0
8 3 5-6 5 11 16 11 16 0 0

B rpady 3 3aHocutcs mmudp (kod) Kaxaod pabOThl, 3amuch BEIETCS
MOCJIeIOBATEIbHO, HauMHas ¢ mepBoro coObiTHs. Korma w3 coOBITHS BBIXOAMT
HECKOJIbKO paboT, 3amuch MNPOU3BOJUM B TMOPSJKE BO3pacTaHUS HOMEPOB HUX



KOHEYHBIX coObITuH. [locme 3Tol mpouenypsl B rpady 2 3amuchIBalOTCS HOMEpa
COOBITUM MPEIIESCTBYIONINX KaX 101 padoTe.

Crnenyromeit 3amonusieM rpady 4. IIpoTuB kaxmol paOOTh, 3allMCAaHHON B
rpade 3 u3 cereBoro rpaguka, MpoCcTaBiIsIeM €€ MPOJAOTHKUTEIbHOCTS £.

I'padbr 5 (pane Hagamo pabotel 7°7) m 6 (paHee oxkoHUaHue paboTel T7)
3aMOJHAIOTCS OJHOBPEMEHHO. Y paboT 1-2 u 1-3 mpeaiiecTByOmUX COOBITUNA HET;
CJIEIOBATENIbHO, UX paHEe Hadajo paBHO HyI0. Panee okoHuaHue pabOTHI paBHO
CyMME €ro paHHEro Havaja M MPOJOLKUTENbHOCTH. Takum oOpa3om, B rpady 6
BHOCAT cymmy mudp rpad 4 u 5. Jlng paboTel 2-4 paHee Ha4Yalo paBHO paHHEMY
OKOHYAHMIO TMpeaUIecTBYIoIel paboThl, T.e. padorel 1-2 (B rpade 2 3ammcaHo
mpeamecTBytomee coosiTie 1);  clemoBaTenbHO, paHee  Havalo  padoT,
HayuHaromuxcs ¢ coobitus 2 (2-3, 2-4) taxxe paBHo 5 ausam. [Ipubansis Kk paHHUM
HayajaM paboT UX NPOAOKUTEIBHOCTH, MOJYyYUM HX paHee OoKoH4YaHue. Ecim y
paboThI €CTh JIBa U OoJiee MPEAIIECTBYIOMMNX COObITHS (Hanpumep, padora 4-6), To B
ATOM Clly4ae BbIOMpAETCs] MaKCUMaJIbHOE 3HAUEHUE PAHHETO OKOHYAHMS ITHX padoT
Y 3aHOCUTCSA B rpady S5 1 Ha €€ OCHOBE ONpEENsIeTCs paHee OKOHYAHUE.

MakcuManabHOE paHee OKOHYaHUE TocienHeld padoThl pPaBHO BEIMYUHE
KPUTHUYECKOTO MyTH.

Haneime 3amonastorces rpadul 7 u 8. [lozguee Havano 77", u okonyanue 7
3anuchbIBaeM B maobauyy 4.1., HauMHas ¢ KOHIIA rpadml.

Kpurrnueckuii myTh, a, CIE€IOBATEIbHO, M MO3AHEE OKOHYAHME 3aBEpLIAOLICH
paboThl, paBeH 16 nHsaMm. BHocuMm a1y nudpy B ctpoky 8 rpadsr 8. Ilo3gnee Hayano
paboThl PaBHO €ro pa3HUIIE O3 JHETO OKOHYAHUS U MTPOJOIKUTEILHOCTH.

O6mmit pezepB R’ (rpada 9) ompemensercs Kak pasHOCTh MEKIY YHCIAMH B
rpadax 8 u 6 wim 7 u 5.

Yactubiii pezepB (rpada 10) moAcUMTHIBAETCA KaK pa3HUIIA MEXIYy pPaHHUM
HayaJoM TOcCeaylome paboThl M paHHUM HadajoM aaHHOW. [lpu 3amonHeHHH
IaHHOW rpadbl HEOOXOJUMO YUYHUTHIBATH CIEIYIOUIEE, €CJIM B KOHEYHOE COOBITHE
JaHHOM paOOThl BXOJUT TOJBKO OJ{HA CTPEJKa, TO YACTHBIM pe3epB €€ paBeH HYIIIO.
Jliist paboT, He NeKAIMX HA KPUTUYECKOM ITYTH, HO BXOJSIIUX B COOBITHS, JIEKALIUX

Ha HCM, O6HII/Ie N 9aCTHBIC PC3CPBbI YU CJICHO PAaBHBI.

4.4. Pacuert ceTeBOro rpaguka «BepumuHbl — padoTbD)

Jlns pacdera cereBOro Trpaduka «BEpPIIMHBI — palbOTBD MPSIMOYTOJIbHUK,
n3o0paxkaromuii padoTy, nensaT Ha 7 yacted (puc. 4.9.). B BepXHHX Tpex dYacTsix

[IpAMOYI'OJIbHUKA 3allMChIBAIOTCA PaAaHCC Ha4dalo, IIPOAOJIKHUTCIIBHOCTL M PAHCC



OKOHYAaHHC pa6OTBI, B TPpEX HMIKHHX ITIO3JHCC Ha4dallo, pC3CPBbI BPCMCHH W IMO3AHCC

okoHuYaHue. l{eHTpanbHas 4acTh COACPKUT KO (HOMEP) M HAMMEHOBAaHHE paOOTHI.

T ¢ TP
Koa u HaumenoBanue padoThbl
™ RO/R® T

Puc. 4.9. 306paxxenue paboThl B CETEBOM IrpaduKe «BEPIIUHBI — PaOOTHI»

Pacuer cereBoro rpaduka «BepIIMHBI-PAOOTHD» BBINOJHIETCS B TOH Ke
IIOCJIEZI0BATEIBHOCTH, YTO M B CIy4yae pacuera CeTeBOro rpauka «BEpIIMHBI-

COOBITHS» CEKTOPHBIM METOJIOM (cM. 1m.4.3.).

4.5. IlocTtpoeHue U pacyeT KOMILIEKCHBIX YKPYIIHEHHBIX CeTeBbIX
rpadguxos (KYCI)

Opranuzaiusi MPOU3BOJICTBA CTPOUTEIBHBIX PabOT Ha OOBEKTaX KOMILIEKCA,
JIOJDKHA 00ecreynBaTh HEMPEPHIBHOCTh PA0OThl BCEX OpPraHU3alldi — YYaCTHUKOB
CTPOUTEIHLHOTO Tpollecca MPU MaKCUMaJIbHOM COBMEIIEHHU paboT Ha 00BEKTax U
COOPYKEHUAX KOMIUIECKCA, T.€. IOTOYHOE CTPOUTENBCTBO.

B xoMIIEKCHBIN MOTOK BKJIIOYAIOT PabOTHI 1O BO3BEJCHUIO BCEX MOCTOSIHHBIX
COOPY)KCHUMN, BXOJSIIUX B COCTaB CTPOSIIETOCA KOMIUIEKCA, B TOM YHUCJE MO TEM
COOPYKEHUSAM, 31aHUSAM, UHXKEHEPHBIM CETSAM, JOPOraMm U JIp., KOTOPbIE CTPOSTCA B
MOJArOTOBUTENBHBIN MEPUO]T CTPOUTEIHCTBA.

B cocTaB KOMIUJIEKCHOTO TMOTOKA BKJIFOYAIOT HECKOJIHKO OOBEKTHBIX MOTOKOB,
KOJIMYECTBO M COCTAaB KOTOPBIX 3aBUCIT OT HA3HAUYECHUS U Pa3MEPOB CTPOSIIUXCA
30IaHUA WU COOPYXKEHUM, APXUTEKTYPHO-IUIAHUPOBOYHBIX U KOHCTPYKTHMBHBIX
pelieHuii 0OBEKTOB BXOJAIIMX B COCTAaB KOMIUIEKCA, B3aMMHOTO PaCMOIOXEHUS
TJIOMIAJIOK U pa3MEIICHHs Ha HUX 00bEKTOB.

OOBEKTHBIE TMOTOKH TPYNIUPYIOTCS W3 OJWMHAKOBBIX WU TEXHOJOTHYECKH
OJTHOPOJIHBIX COOPYXKEHUH, TNOO0 UX YaCTeW — y4acTKOB — HEOJHOPOIHBIX OOBEKTOB.
[IpenBaputenbHO OMpEACISIETCS BO3MOXKHOCTH M 11€JIECO00Pa3HOCTh  ACJICHUS
OCHOBHBIX COOPYKEHHUM HA YUaCTKHU.

PexoMeHyeTcss  opraHu3oBaTh  CIEAYIOIIME  OOBEKTHbIE TOTOKW  JJIs
CTPOSIILETOCA MPOMBILUIEHHOTO NPEATIPUATHS:



- BHYTPUIUIONIAJI0YHbIE MH)KEHEPHBIE CETH W JOPOTH Pa3elbHO IO KaKIOU
TJIOILAIKE;

- BHEIUIOIIAIOYHbIE HH)XEHEPHbIE KOMMYHMKALMM pPa3JeiIbHO MO BHJAAM
OCHOBHBIX KOMMYHUKAIIH;

- OCHOBHBIE ITPOU3BOJCTBEHHBIE 3aHUS U COOPYKEHUS;

- 00BEKTHI TOACOOHOTO MPOU3BOJICTBEHHOTO HA3HAYCHUS;

- 3JaHUS QJIMUHUCTPATUBHO-TEXHUYECKOTO U KYJIbTYPHO-OBITOBOIO Ha3HAYCHHUS,

- CIIELMAJIbHBIE COOPYKEHUH, a TAKKE BBIMOJIHEHUE padOT OJaroyCTponCTBY.

[Ipu QopmHupoBaHUU OOBEKTHBIX IMOTOKOB IPU CTPOUTEIHCTBE >KUIUIIHOTO
KOMILJIEKCA CIIEAYEeT MCXOAMTh M3 TOTO, 4YTO CAMOCTOSITEIbHBIMU OOBEKTHBIMU
MOTOKaMHU I1eJIECO00pa3HO OCYIIECTBIATH Mpou3BoAcTBO CMP mo:

- IPOKJIaJIKE MaruCTPAIbHBIX MHXXEHEPHBIX CET€l TOPOJICKOT0 KOMMYHAIbHOTO
XO03S1CTBA;

- 01aroyCTpOMCTBY MPOE3Kel YaCTH TOPOACKHUX YIIHII;

- HTH)KEHEPHOU MOATOTOBKE TEPPUTOPUM KUIIBIX MUKPOPANOHOB;

- IPOKJIaJIKE MH)KEHEPHBIX CeTel MUKPOpPailoHa;

- BO3BEJCHUIO XKWIJIBIX JIOMOB, OJHOTUIIHBIX 11O IPUMEHSEMBIM KOHCTPYKLHUSM;

- BO3BEJCHUIO 3JaHUN KYJbTYpHO-OBITOBOTO HAa3HAYEHUS, OAHOTHUIIHBIX IO
MIPUMEHSIEMBIM KOHCTPYKIIUSM;

- BHEIIIHEMY OJaroyCTpOMCTBY M O3€JICHEHHIO TEPPUTOPUHU 3aCTPanBaEMOro
KOMILJIEKCA.

BriOpanHast opranu3zanus MpPOU3BOACTBA padOT JOJKHA HAWTH OTpaKeHHUE B
KoMIUIeKCHOM ykpymHeHHoM ceteBoMm rpaduke (KYCI). KYCI' omnpenenser
OUYEpPEAHOCTh CTPOUTENBCTBA, TEXHOJIOTHUECKYIO MOCIEA0BATENIbHOCTh PaboT, CPOKH
BBIJJaYM  MPOEKTHOM  JTOKYMEHTallUW, CpPOKH IIOCTAaBKM  TEXHOJIOTMYECKOTO
000pyIOBaHUsI U JPYIMX MaTepUAIbHO-TEXHHUYECKHUX PECYPCOB, & TAKKE CPOKU H
00BeMBI padoT (B IEHEKHOM BBIPAKEHUHN) CYOITOAPSIHBIX OpTraHu3aIuil.

[Topsinok m metonuka paszpadbotkn KYCI' B 3HauuTenbsHOil Mepe 3aBHUCAT OT
XapaKTEPUCTHKHU OTIEIbHBIX 3JaHU U COOPYKEHUH, BXOJAIIUX B COCTaB KOMILIEKCa,
OT CTENEHH HX OJHOPOJHOCTH M OOBEMHO-ILUIAHMPOBOUYHBIX U KOHCTPYKTHMBHBIX
PELICHUMN.

[Ipu pazpadotke KYCI' HeobOxomumMo coOnrofaTh CIEAYIONIME OCHOBHBIE
IIPUHLUIIBI CTPOUTEIBCTBA OTACIBHBIX 3AAHUI U COOPYKEHUN B COCTaBE KOMIUIEKCA,
a TaKXe yCIIOBUS YBSA3KU UX BO BPEMEHH U 110 00beMaM padoT:

- KKJIO€ HOBOE CTPOUTEIBCTBO HAYMHAIOT C MPOKIAJKH TMOCTOSHHBIX
MOJABE3AHBIX MYTEH K CTPOUTETHHOM TUIONIA/IKE, @ TAKKE BBIIIOJHEHHS] HEOOXOIUMBIX

MOJATOTOBUTENBHBIX PA0OT (YCTPONCTBO BPEMEHHBIX JOPOT, CETEH U YCTPOUCTB IS



oOecrieueHnss CTPOUTETHCTBA BOJOW, AJICKTPOIHEPIHEH, TEIJIOM; YCTPOMCTBO
BPEMEHHBIX AMUHUCTPATUBHO-XO3IUCTBEHHBIX 3JaHUN, KUJIBIX MOMEIIEHUN st
CTPOUTEIEH ).

-ocHOBHble CMP HaumHalOTCS € WHXEHEPHOM TMOATOTOBKH TEPPUTOPHH,
KOTOpasi BKJIIOYAET IUIAHUPOBKY TEPPUTOPUU, YCTPOMCTBO BOJOCTOKOB, MPOKIIAIKY
MOA3EMHBIX MAarucTpajed Temio-, BOAO-, [a30-, HHEProCHAOXKEHMs, a TaKxKe
CTPOUTEIBCTBO JI0POT;

- CTPOUTENBCTBO KAXKIOTO OTIEIBHOTO 3[aHUS WU COOPYKEHHS HAUYWHAIOT
TOJILKO TIOCJIE OKOHYaHHWS TOJTOTOBUTEIBHBIX M OOIIEIUIONIaOYHbIX PaboT Ha
YYaCTKE;

- BO3BEJICHHE HAJ3€MHBIX KOHCTPYKIHMI KaXJOro 3JaHUsl WIH COOPYKEHUS
HAaYMHAIOT TOJBKO IOCJIE€ YCTPOWCTBA MOJ3EMHOM YacTH, OOpAaTHON 3aChIIKU H
TJIAHUPOBKU TUIOMIAIKY;

-B KYCI' HeoOXonuMoO MpeaycMOTPETh IMOCIEA0BATENIbHYI0 KOHIIEHTPALIUIO
TPYJAOBBIX U MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB HAa 00BEKTaX.

['padux cocraBisieTcsi yKpynHEHO, 3a «padOTh» MPUHUMAIOTCS KOMIUIEKCHI U
BUJIbI PabOT TMPUMEHUTEIBHO K CIEIHMAIU3UPOBAHHBIM pPabOTaM, BBIMOJIHEHHBIM
CyOnoApsiIHBIMU  OpraHu3atusaMu. [IpogoiKuTebHOCTh pabOT OmNpeAensercs: Mo
nevcteyromuM  Hopmam (CHull, EHuP), a Takke Ha OCHOBE THUIOBBIX
TexHoJIoTHueckuXx KapT. CeTeBoil rpaduk cocraBiseTrcs 0€3 NPUBSI3KH K KaJIEHIapIo.
[Tpumep KYCI' Ha cTpoUTENHCTBO KPYITHOTO TPOMBIIINIEHHOTO 00bEKTa IPUBEACH HA
puc.4.10.

Jlyist onpesienieHrs MpoI0JKUTETFHOCTh KaX a0 paboThl rpaduka HEOOX0IUMO
3aMOJIHUTh KapTOUKY-ONpeaAeauTenb (cm. ¢gopmy maba. 4.2.). HaumeHnoBanue u
mudp pador (rpadbr 2 m 3) 3amoyHIETCS HA OCHOBE COCTABJICHHOW TOMOJIOTHH
KOMIUIEKCHOTO YKpPyHMHEHHOro cereBoro rpaduka. CtoumocTh paboT (rpada 4)
OTIpe/IeIIETCS Ha OCHOBE CBOJIHOTO CMETHOTO pacuera. BripaboTky (rpada 5) npu
BBIMIOJIHEHUH PAcCYEeTHO-rpauueckux padoT MOXHO MPUHUMATh N0 mabauye 4.3.
TpynoemkocTs (rpada 6) mosydaercs myTeM JeJeHUs] CTOUMOCTh paboThl (Tpada 4)
Ha BbIpaOOTKY (rpada 5). [IpoaomKUTENbHOCTh PaOOTHI ONPEEISIETCS KaK YaCTHOE
TpynoemMkocTu (rpada 6) oT yucia pabouux, 3aHATHIX HA JlaHHOUN pabdote (rpada 7)
yucia cMeH (rpada 8). UuciaeHHOCTh Opuraibl Ha3HAYaeTcsl ¢ y4eToM ppoHTa padoT.

Pacduer KYCI' BBINOJHSETCS CEKTOPHBIM METOJIOM HEMOCPEACTBEHHO Ha
rpaduke, win npu nomoiy IBM B TabnuuHO# popme.

Ecnu mocne pacuera rpaduka BeTMYMHA KPUTHUYECKOTO ITYTH MPEBBIIIACT
HOPMATHBHYIO TPOJOJKUTEIBHOCTh CTPOMUTENBCTBA KOMIUIEKCA, TO MPOU3BOJAUTCS



CI'0 KOPPCKTHUPOBKA 3a CUCT U3MCHCHHA TOIIOJOI'MH CCTH, YBCINMYCHHA YHCICHHOCTHU

pabouux Ha paboTax KPUTUYECKOTO MyTH.

®opma Tad.I. 4.2.

Kaprouka-onpenemurens padotr KYCI'

BripaboTka
Yucno
Ha | Tpyno- IIponomxu-
Cronmocth paboumnx
Ne |Haumenoanue| [lludp paboyero B| €MKOCTh Yucno | TensHOCTL
paboTHI, Ha
ILIL paboThl PpaboTHI JICHb, paboTHI, CMEH | paboTHI,
TBIC. pyO. pabore,
pyo./uen.- | uen.- OH. OH.
yer.
OH.
1 2. 3. 4. 5. 6. 7. 8. 9.
Ta6,1.4.3.

BripaboTka oiHOTO pabodero B JeHb 110 BO3BEACHUIO PA3IMYHBIX COOPYKCHUH,
yacTel 31aHui 1 BUaaM pabot B ieHax 1984 r., p./uen.-on.

HanmeHnoBanue coopyXeHuUM, 4acTeu 3qaHui 1 KununiHo- IIpoMsblIEHHBIE
BUJIOB paboT rpaXIaHCKue O0OBEKTHI O0OBEKTHI

OcBoeHUe CTPOUTENIBHON IIIOIIAJKH, CHOC 3aHUIl U 35 35
COOPYXKEHUI

BpemeHHbIE 31aHNS U COOPYKEHUS 25 25
Bo3BeaeHne Moa3eMHOM YaCcTH 3/1aHUS 80 80
Bo3BeneHne Hal3eMHOM YacTH 3aHuUs 80 100
KpoBenbHbBIE U OTJET0YHBIC PAOOTHI 35 30
MOHTaK TEXHOJIOTHYECKOTO 000PYyI0BaHUS 60 120
'Y CTpOMCTBO MPOMBIIUIEHHOW BEHTUIISIIUU - 60
BHemHue — ceTM  BOJONPOBOAA,  KaHAJIM3allUW,

Teroukanum, ra30cHa0KEHuUs, EKTPOCHA0KEHUS, 60 60
CJIa00TOYHBIE

M3onsmmonHbIe pabOTHI 25 30
BrenHne KoOMMyHUKauu 45 55
DKene3HoIOpOKHBIE TYTH 35 35
ABTOZIOpOTH 45 55
biraroyctpoicTBo, 03€J1€HEHNE 40 40
BeprukanpHas MIaHUPOBKA 25 25
BHyTpeHHHE CaHUTAPHO-TEXHUYECKHUE PAOOTHI 45 50
BHyTpeHHHE JIeKTPOMOHTaXKHBIE pa0OThHI 45 50
KortenbHble, TpagupHH, HACOCHBIE, ACTAKaJbl, 45 45
CKJIaJbl U T.1.

Ha ocHoBe cereBoro rpadmuka cocTaBiseTcs CBOJHBIN KaJCHIAPHBIM IUIaH

CTpPOUTENbCTBA (JIMHEHHas ¢opma), a 1Mo Hemy rpaduK IBUKEHUS padodeil CHIIbI

MallliH W MeXaHu3MoB (Tucrtorpamma). [lpu HeoOxoammocTu TpaduK BHKEHUS

paboueil criibl ONTUMUBUPYIOT (€ciii KOA(PUITUEHT HEPABHOMEPHOCTU HE TMOMNaaeT

B 00acTh 3Ha4YeHUH o1 1,5 10 1,7) 3a cUET YaCTHBIX 3al1acOB BPEMEHH.



4.6. OnTumMu3auus ceTeBbIX rpaguKoB

Ontumuzarusi rpaduka MO BpPEMEHM MOXET OBITh BBIMIOJHEHA 3a CYET
M3MEHEHHUSI B3aMMOCBSI3H MEXIy paO0TaMu WIM COKpAIIECHUS MPOJOJLKATEILHOCTH
BBITIOJTHEHUS OTJEIBHBIX BUOB PadoT.

CokpaltiieHue TPOJIOKUTEIBHOCTH KPUTUUYECKOTO MYTH 3a CYET W3MEHEHUS
B3aMMOCBSI3M  MEXIy  paboTamMu  JOCTUTAeTCs  MYTeM  KOPPEKTHUPOBKHU
MIOCJIEA0BATEILHOCTH PadoT.

CoxkpariieHue TPOJOIKUTEIHPHOCTA OTAEIBHBIX BHIOB pPabOT, BXOIAIIUX B
KPUTUYECKUM IyTh, BO3MOXHO B pe3yjbTaTe yBEIWYEHUS 4YHCIa pabdouux U
KOJINYEeCTBAa MEXaHU3MOB, a TaKXe IMyTeM OpraHu3alud padoT B JIB€ U TPU CMEHBI.
[Ipu sTOM TPOU3BOAMTCS TEPEKIIOUEHUE MAaTEepUaIbHBIX pEecypcoB c paboT,
JeKAIUX HAa HEKPUTHUYECKUX IYTAX Ha pabdoThl KPUTHUYECKOTO MyTU. Takoe
MEPEKIIIOYEHNE  JOTMOJHUTEIBHBIX PECYPCOB  BBI3BIBACT  YJIMHEHUE CPOKOB
BBITIOJTHEHUSI pa0OT, JISKAIINX HA HEKPUTUUECKOM MYTH.

[Tocne cokpaiiieHust TPOIOHKUTEILHOCTH KPUTHYECKOTO ITYTH 10 HEOOXO0IUMOM
BEJIMYMHBI PaCUeT CETeBOro rpaduka MmoBTOPsIETCS

[IpunsTeiii  cereBold rpaduKk TpoBepseTCs B  YacTH  PallMOHAIBHOTO
UCIIOJIb30BaHUs BCEX BUJIOB PECYpPCOB. JTa MPOBEPKA MO pecypcaM MPOU3BOAUTCS
IyTEM COCTaBJICHUsI CETEBOTO Tpaduka, rpaduka MoTpedOHOCTH B pecypcax, rpaduxa
pacxojia OCHOBHBIX MaTepuayiioB. Hamuunme Ha 3TuUX Tpadukax KpaTKOBPEMEHHBIX
«IUKOB» U «IPOBAJIOB» MOKA3bIBAET, YTO PECYPChI UCIOJIB3YIOTCS HEPALMOHAIBHO.
st ynydiienusi rpagukoB OT/IeTIbHBIE PAOOTHI MOTYT OBITH CIBHHYTHI Ha BEIMYUHY
4acTHOTO pe3epBa BpeMEHHU (B HEKOTOPHIX CIydasx OOIIEero pesepBa BpeMeHu) Oe3

KOPPEKTUPOBKHU BCETO rpaduka.
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