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Pedepat. B pabore paccMOTpeH airopUT™ MOCTPOSHHSI CETEBOH MOJIEIH Ul 33JaHHOTO KOMIUIEKca paboT. [IprBeneHHast MozeNb CTponTcs
OHOBPEMEHHO Ha 0a3e JBYX HE3aBUCHMBIX JAPYr OT APYra METOIOB: METOJe KPHTHYECKOIO ITyTH, METOJE OLEHKH M IepecMOTpa IUIAHOB.
ITpuMeHeHe 3THX METOJIOB TO3BOJIMIIO PELIUTh Cpa3y ABE 3a/iaud — COKPATHTb IPOAOJDKHTEIBHOCTD BBIIOJIHUMOCTH Pa0O4MX OIepaluii Ha
KPUTHYECKOM M BCEX MOJHBIX MYTSIX, a TAIOKE NOJUIep)kaTh Ha HOPMATHBHOM YPOBHE Ka4eCTBO BBIITyCKaeMOM mpoykiuy. Ha npumepe peabHOro
HPOEKTA 110 OPTraHHU3ALIMH IIPOM3BOJICTBA XBOCTOBOTO ONEPEHHS CaMOJIETa, COCTOSIILIETO U3 CIIOMKHBIX B3aMMOCBS3aHHbIX ONepalmid, chopMHUpoBaHa
MOJIeJIb, HAIPaBJICHHAs Ha COKPAILLICHUE HE TOJIBKO OOLLEH IPOJ0IDKUTEIBHOCTH HPOEKTa, HO M PAHHUX U TO3IHUX CPOKOB 3aBEPIIEHHS COOBITHI.
CeTeBoe MOJIENIMPOBAHKE KOMILIEKCA paboT 10 MOJATOTOBKE IPOM3BOJICTBA BBITyCKa HOBOTO M3/EMNSI TIO3BOIUIO 32 MUHIMAIBHEI IPOMEKYTOK
BPEMCHH CIUIAHUPOBATH KAJICHAAPHBI II1aH BBITOIHEHHs] KOMILIEKCA MPE/ICTOSIIMX PaboT; HAMTISIHO TIOKA3aTh TE PE3EPBBI BPEMEHH Ha KaXKIOM
TIOCTPOEHHOM ITyTH, KOTOpBIE CIOCOOHBI MAaKCUMAIIEHO ()(EKTHBHO MOOWIN30BATh HE TOJIBKO MATepHAIBHBIE PECYPChI, HO M UENIOBEUECKIE.
BbIsiBIICHBI BO3MOJKHBIC OTKJIOHEHHSI NPH PEaIHM3allid KOMIUIEKCAa paboT IO BCEM BO3MOXKHBIM ITyTSIM, YTO CHH3HT PHCK CpbIBA CPOKOB
BBITIOJIHUMOCTH TpoeKTa. [IoCTpoMB TOC/IEIOBATENBHYIO JIOTHYECKYIO LIENOYKY BCEX ONEpalid MPOM3BOJCTBEHHOIO IPOLECCa, H, HCTIONB3Ys
1 depeHIIMPOBAHHBIIA TTOJIXO] IPU PACTIPSAEIICHUH OTBETCTBEHHOCTH MEK/Ty BCEMHU Y4aCTHUKAMH (OTIEIBHO IO KKIOH OTIEIIBHOM Oneparym),
YAJIOCH CYILIECTBEHHBIM 00Pa30M MOBIUATH Ha S(hEKTHBHOCTH YIIPABJICHHS B LIEJIOM 10 IIpoekTy. CeTeBoe MOIEMPOBAHHE KaK OJIMH U3 METOZI0B
aHaIM3a PAaHHUX M TO3[HUX CPOKOB Hayala M 3aBEPLICHMs OIepallyil M0 KOMIUICKCY paboT MO3BOJNMIIO HATBIOHO MPEICTABUTb ATOPUTM
peaTi3aLMK Ka)I0r0 3Tara U KKJIOH ONepalyiy BO BPEMEHH, HOJTY4HB B 3aBEPILIEHUE MPOTHO3HYIO IPOJOJDKUTEIBHOCTD PEAIM3ALIH HPOSKTA.
KitoueBble c10Ba: ceTeBoil rpaduk, METOJ KPUTHYECKOTO IYTH, METOJI OLICHKU M IIEPECMOTpa IIAaHOB, TUPEKTUBHBIH CPOK, pe3epB
BPEMCHH, PAHHHUH CPOK, MO3HUI CPOK
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Summary. Inwork the algorithm of creation of network model for the set complex of works is considered. The given model is under construction
at the same time on the basis of two methods independent from each other: method of a critical way, method of an assessment and revision of
plans. Application of these methods has allowed to solve at once two problems — to reduce duration of feasibility of working operations on critical
and all full ways, and also to maintain quality of products at the standard level. On the example of the real project on the organization of production
of tail plumage of the plane, consisting of the difficult interconnected operations, the model directed to reduction not only the general duration of
the project, but also an early and late date of completion of events is created. Network modeling of a complex of works on preparation of production
of release of a new product has allowed to plan the planned schedule of performance of a complex of the forthcoming works for the minimum
period; to demonstrate those reserves of time on each constructed way which are capable to mobilize most effectively not only material resources,
but also human. Possible deviations at realization of a complex of works on all possible ways are revealed that will reduce risk of failure to meet
time constraints of feasibility of the project. Having constructed a consecutive logical chain of all operations of production, and, thereby, having
used the differentiated approach at distribution of responsibility between all participants (separately on each separate operation), it was succeeded
to affect essentially management efficiency in general on the project. Network modeling as one of methods of the analysis of early and late terms
of the beginning and completion of operations on a complex of works has allowed to present visually an algorithm of realization of each stage and
each operation in time, having received the expected duration of implementation of the project in end.

Keywords: network schedule, critical way, CHM (critical path method), PERT (program evaluation and review technique), directive term,
full reserve of time, early term, late term

Beenenue MOHHUTOPHHT, HAYYHO 0OOCHOBaHHOE TIJIAHUPOBAHHE
U IPOrHO3UpOBaHME. B Takom ciydae, Takxke
HEJb3sl TOBOPUTb W O TOM JOJDKHOM KayecTBe
BBIITyCKAaEMOH MPOTYKLIUH, KOTOPOE 3aNHTEPECOBAIIO
Obl TOTEHUUAIBHOIO MOTPEOUTENs, 3aKa3uuKa
WM UHBECTOpA. [IpOMBIIINIEHHBIH CEKTOP MPOMU3-
BOJICTBA JOJDKEH BCeraa TMOKO pearupoBath

CeromHsi HEBO3MOXKHO 3aHATH CTAOMILHYIO
HUIIYy Ha PBIHKE, €CIIM MPOU3BOIUTENIN HE OpHEH-
TUPYIOTCS HA KOJIeOaHMs Ha BHEIITHEM M BHYTPSHHEM
pBIHKAX; HE BEAYT TMOKYIO IIEHOBYIO IOJIUTHKY;
HE UCTOJIb3YIOT B CBOEH MPAKTUKE €KEIHEBHBIN
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Ha M00ble W3MEHEHHUS Ha PbIHKE, HENPEPBIBHO
MPOBOJUTh ABTOMATH3ALUIO TPOHM3BOJACTBEHHBIX
MPOIIECCOB,  COKpAaIlaTh  MPOJIOIDKUTEILHOCTH
pabouyuX LMKJIOB, UCIIOJIB30BATh B CBOCH MPAKTUKE
COBpPEMEHHBIE METOJIbI TUIAHUPOBAHUS U MPOTHO-
3MPOBaHMS IPOM3BOACTBEHHEIX TIpOIIeccoB [4].

CymiecTBEeHHOE MECTO B PaBHIILHOM 000C-
HOBAaHHWH ITUTAHOB TIOBBIIICHHUS KAauyeCTBA HWTPAECT
WCTIOJIb30BaHME JIAaHHBIX O Pe3ysbTaTax JKCILTya-
TallMy TPOAYKIKH, 0000IIeHHe U aHaIu3 HuHPOp-
Malud O (paKTHYECKOM YpPOBHE €€ KauecTBa.
Ha npumMepe paccMOTpUM pealibHBIH TPOEKT MO
MPOU3BOJICTBY XBOCTOBOTO OIEPEHUS CaMOJIETa,
KOTOPBIH NPeACTaBIsET COOOM CIOKHYIO COBOKYII-
HOCTb B3aMMOCBs3aHHBIX TporieccoB [9]. TTosTomy
COKpallleHHe IMKJIa oTlepanuii Ha 3Tane padodero
TUTAHUPOBAHKSI IPOUCXOJIUT TIOCIIEI0BATENLHO, TO €CTh
0e3 JeTalbHOW MPOPAOOTKH MPEIIICCTBYIOICH
orepaly HEBO3MOXKHO TIEPEXOIUTh Ha CIIC YOI
sramn. Mcnonb3yemblii MeToa TpauyuecKd Mpea-
CTaBJieH Ha MOCTPOCHHOW  CETEeBOW  MoOJeNH
KOMILIEKCa padoT IO MOATOTOBKE MPOHM3BOICTBA
HoBoro m3nenus (pucynok 1) [3].

Korga ocHoBHas 3a7aya MPOTHO3UPOBAHUS
COCPEIOTOYCHA HEMOCPEACTBEHHO Ha TOM, YTOOBI
MAaKCUMAJIBHO COKpPAaTUTh MNPOAOJDKUTCIBHOCTD
KPUTHYIECKOTO MyTH, KOTOPBIA ONMpeaenseT BpeMs
3aBEpIICHHs TPOEKTa, OTJCIHLHO OIMpeAeIsaeTCs
CpeHsist LIGHHOCTb I KaKION MPOAOKUTEIEHOCTH
npoekTa. Kak mpaBuio, HEHHOCTh — CyMMa IPSMBIX
W KOCBEHHBIX n3jiepkek. Ho KOCBeHHBIE U3ICPIKKH
Ha MPOTSDKEHUH BCETo TIpoLecca  pean3aliu
MPOEKTa BKIIOYAIOTCS B CTOMMOCTh MPOEKTa, TEM
CaMbIM YBEIIM4MBas ero ced0ecTouMocTb. [loaTomy
3TOT BHJ HM3JCPKEK HEOOXOIMMO MAaKCHMAIbHO
COKpaIllaTh Ha KKIOM dTare mpoekta. Urto kacaercs
NPSIMBIX M3EPrKEK M0 IPOU3BOJCTBY HOBOT'O M3/IEIHS,
TO OHH, HANPOTHUB, YBEIMYHUBAIOTCS 110 MEPE TOTO,
KaK MPOJOJDKUTENIFHOCTh  Pealn3aldil  MpOeKTa
pacrer. [loaToMy cpaBHEHHE HX C IUIAaHOBBIMH TIOKa3a-
TEIBSIMH (JTS ONPEISIICHIIST OOIIEH TIPOIOIKUTEIIHHOCTH
CTapTOBOM MOJIENH) HE BIIOJIHE 0O0CHOBAHHO [7].

Ha mpaktuke crioco0oB cokpaleHus oomei
MPOJIOJKUTEIEHOCTH KPUTHYECKOTO IYTH HE TaK
MHoro. [To3roMy, 4acTo MPUMEHSIOT ATbTEPHATUBHBIN
cnoco0, KOTOPBIH OJHOBPEMEHHO CIIOCOOCTBYET
U COKPALICHUIO TPOAOJDKUTEIBHOCTH BBIMOJIHE-
HUS paboyuXx oreparyii HemoCcpeICTBEHHO Ha KpH-
THYECKOM ITyTH U CHIDKEHHIO Ka4eCTBAa BBIITYCKAeMOI
npoaykuud. [ng Toro yToObl pemmTh 00€ 3TH
3aJa9d B paMKaxX peajn3yeMoro MpoeKTa W MOJ-
JIEpKaHUs KadecTBa NMPOAYKIMH HA YPOBHE CTaH-
napToB 0ojee MoApOOHO PacCMOTPHUM ajIrOPUTM
(hopMHUpOBaHUS CETEBOM MOJEIN KakK CIoco0

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru

MOCJIeIOBATEILHOIO MATEMAaTHYECKOT'O MOJIEITUPO-
BaHMsI, POTHO3UPOBAHUS U MOCTPOCHHS aJlrOPUTMA
yIIpaBJICHUs MONHBIM KOMIUIEKCOM padoT MO TeXHHU-
YeCKOM MOJIrOTOBKE MPOU3BOJICTBA HOBOTO U3IEIIHSI.
[IpencraBnennas cereBasi Moaesb (Gpopmu-
poBanach Ha 0a3e IBYX METOJOB, HE3aBHCHUMBIX
Opyr OT Apyra: METOAE OLEHKH IepecMoTpa
mianoB — PERT  (Program  Evaluation and
Technique) u metone kputuueckoro nytu — CPM
(Critical Path Method) [11].
CeTeBoe MOJICTTUPOBAHUE KOMILIEKCA padboT
0 TIOJITOTOBKE TIPOM3BOJICTBA BBITyCKA HOBOTO
M3IIENHS TTO3BOJIWIIO 32 MUHUMAIBHBIA ITPOMEKYTOK
BPEMCHH CIUIAaHWPOBATh KAJICHIAPHBIA  ILJIaH
BBITIOJTHEHUST KOMILUIEKCA NPEACTOSIINX pPadoT;
HAaIJISITHO TI0Ka3aTh T€ PE3ePBbI BpEMEHU Ha KKIOM
MOCTPOCHHOM ITyTH, KOTOPBIE CIOCOOHBI MaKCH-
MabHO 3()()EKTHBHO MOOWIU30BaTh HE TOJIHKO
MaTepHaJIbHbIE PECyPCHI, HO U YEJIOBEUECKHE.
BrLsiBieHBI BO3MOXKHBIE OTKJIOHEHHS TIPH
pea3aiyy KOMILIEKca padoT 10 BCEM BO3MOYKHBIM
MYTSIM, YTO CHU3UT PUCK CPBIBA CPOKOB BBITTOIHH-
MocTH TpoekTa. [locTpouB mOCIen0BaTENBHYIO
JIOTHYECKYIO LETOYKY BCEX OMNepanuil MpOU3BOA-
CTBEHHOTO TIpoLlecca, W, TeM CaMbIM, HCHOIb3Ys
nrdGepeHITMPOBAHHBIA MOAXO TIPU pacipeese-
HHUH OTBETCTBEHHOCTH MEX/y BCEMH YIaCTHHUKAMU
(OTHENBHO TO KOKIOW OTHACIBHOW —OIepamun),
YIAIOCh CYIIECTBEHHBIM 00pa3oM TOBJIMATH HA 3¢-
(DEeKTUBHOCTB YIIpaBJICHHs B LIEJIOM MO TpoeKTy [1].
Yranoch ¢ BBICOKOH cTeneHbIo 3P ¢eKTrB-
HOCTH JICTAIIM3UPOBATh BECh KOMIUIEKC padoT,
BBISIBUTH CYIIHOCTH Ha MPOOJIEMBI U NPUYMHBI €€
BO3HMKHOBEHHS, a TAaKXKe MpOoaHaJM3UpOBaHA
B3aMMOCBSI3b MEXKTy OTepaLlisiMH (TTIaBHBIM 00pa3oM,
Ha KPUTHYECKOM IYTH), MOCKOJIbKY MMEHHO MpPH
MIOCTPOCHUU CETEBOI MOJIETIN 3a OCHOBY OepeTtcs
Hay4YHO OOOCHOBaHHOE OTpa)KE€HHE BCEX 3aBUCH-
Moctedl Mexay omnepauusimMu [14-15]. Tonbko
NOCTPOMB KPUTHUYECKUH IyThb MOXXHO TOBOPHTH
0 TOM, KaKHM 00pa30M KaxK/1ast OTICPaIIysl, BXOSIIAst
B HETO, IOBJIHSCT Ha OOIIYIO MPOJIOIKUTEIBHOCTh
MPOEKTa U KaK JydIle MOCTPOUTH IUaH padoT, He
W3MEHSIS TIPH 3TOM CPOKH BBIITIOJIHUMOCTH IIPOEKTa
Y BBIUTH HA MUHUMAJIbHYIO C€0ECTOMMOCTb.
TakuM 00pa3oM, CeTeBOE MOJICIHPOBAHHE
KaK OJIMH U3 METOJIOB aHaJlN3a PaHHHUX M MO3JIHUX
CPOKOB Hayaja W 3aBEpIICHUs ONepanuid Mo KOM-
TUIeKCy paboT MO3BONMIIO HATJIAJHO MPEACTaBUTH
ATOPUTM  peall3alliil  KaKIOTO JTana | KaKIoH
oriepariy BO BpEMEHH, TIOJYYHB B 3aBEpIICHHE TPO-
THO3HYO TIPOJIOJDKUTEIBHOCTD PeAlTH3aIliH ITPOSKTA.
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Kak Bmpomecce mocTpoeHus CETEBOrO
rpaduKa, Tak ¥ HA MOMEHT €r0 HEeTOCPEICTBEHHOTO
MIPUMEHEHHUs] Ha MPOU3BOJCTBEHHOHN IIIOMIAKE,
B HETO BHOCHJINCh KOPPEKTHUPOBKH IMOCPEICTBOM
YIIyYIIEHUs] TPOM3BOJICTBEHHBIX OTEparfii M 1Mo
pecypcam, u 1o BpeMeHH. Ecim ke rpaduk He
COOTBETCTBOBAJI IPOTHO3HOMY ILIaHY BBITOJHEHUS
oTepaluil B mpejieNiaX YCTaHOBJICHHBIX BPEMEHHBIX
paMOK, TO KOPPEKTHPOBAJIaCh MPOAOIDKUTENHFHOCT
KPUTUYECKOTO IMYTH OJHMM W3 IBYX IyTel: JIMOO
3a CUET PE3EPBOB BPEMCHU HEKPUTHYSCKUX padoOT U
COOTBETCTBYIOIIETO TIepepaclpenesicHus] PECypCoB,
MO0 3aCYeT W3MEHEHHS IIOCIIEI0BATeTHHOCTH
BBITTOJTHEHUS OTIepaIivii U B3aUMOCBSI3H paloT.

Ha ceteBoit rpaduk (pucyHok 1) HaHeceHBI
pabotsl u cobpiThs [2]. CoObiTrs 0003HAYAIOTCS
KPY>KKaMu, pabOThI — CTPEIKaMH, MOKa3bIBAIOIIIIMHI
CBsI3b MEXAy COObITHSAMH. [IpOMOIKUTENEHOCT
padoTHI I3MEPSETCS KOJIIMYECTBOM THEH, HAHOCHMBIX
Haj cTpenkoi. Bce paboThl B rpaduke BeayT K
KOHEYHOMY COOBITHIO — [ENH TUIAHUPOBAHMSL.
JKupHoii miHMEH OTMEUEHBI COOBITHSI, HE UMEIOIIHE
pPE3epBOB BPEMEHH, TO €CTh KPUTHIECKUAN Y Th.

Pucynok 1. CerteBoii rpaduk KomIuiekca paboT IO
IMOATOTOBKE IPOMU3BOJICTBA HOBOT'O U3ACTINA
Figure 1. Network schedule of a complex of works on
preparation of production of a new product

Tabnuna 1.
Kommexc pa60T M0 TEXHUYECKOM MOATOTOBKE MPOU3BOICTBA HOBOTO U3/ICITHS
Table 1.
Complex of works on technical training of production of a new product
Ne HanmenoBanue paboTI Kon paboTst HES??;”:?IE;B_
Name of work Work code Duration in days

1 HOJ’IyLIeHI/IC oT pa3pa60T‘m1<a KOHCTPYKTOPCKHUX ‘ICpTC)KGfI " TEXHUYCCKUEC YCIIOBHUS HA U3ACIINC 12 11
Receiving from the developer of design drawings and specifications on a product '
O06paboTKa KOHCTPYKTOPCKHUX YEPTEKEH M TEXHUUECKUE YCIOBUS

2 ; - . P 2,3 18
Processing of design drawings and specifications
Onpez{eneHHe HOMCHKJIATYPbI UCHBITATCIIBHOI'O 060py2l013aH1/m Ha U371CJIMe, COCTABJICHUC CHCHI/I(i)HKI/I

3 Ha KOMIUIEKTYIOIIHE HpI/I60pI)I JUIA UCIIBITAaTCIIBHOT'O 060py)1013aH1/1;1 24 16
Definition of the nomenclature of the test equipment on a product, drawing up specifics on the complet- '
ing devices for the test equipment

4 OHpCZ[eJIeHI/IC HOMEHKJIATYPBI U KOJIMIECTBA TEXHOJIOTUIECKOT'O 060py)10BaHm[ 34 9
Definition of the nomenclature and number of processing equipment '
CocraBiieHue 3assBOK Ha KOMILJICKTYIOIIUE HpKGOpLI, MaTepuaibl I 060pyI[0BaHI/I$I u nepeaava ux B

5 OTACI MAaTEPUATIBHO-TEXHUYECKOI'O CHaG)KCHI/IS(, OTAEI KOOIIEPHUPOBAHHBIX ITOCTABOK 49 16
Drawing up applications for the completing devices, materials for the equipment and their transfer to '
department of logistics, department of the cooperated deliveries

6 O0paboTKa TEXHOJIOTHIECKOH TOKyMEHTALUH 35 30
Processing of technological documentation '

7 Pa3paboTka mpegBapuTeIbHBIX HOPM PACXOa MaTEPHAIIOB 515 37
Development of preliminary consumption rates of materials '
3akmoucHne JOTOBOPOB, I€peaava 3aBOAaM-U3IrOTOBUTEIISIM KOMIIICKTYIOIIUX HpI/IGOpOB

8 - . - 9,10 58
The conclusion of contracts, transfer to manufacturers of the completing devices
3akoucHne JOTOBOPOB Ha IMMOCTAaBKYy MaTE€pHUAIIOB

9 - - 15,16 23
Conclusion of contracts for supply of materials

10 ITocTaBka MaTeRHaJ'IOB Ha U31CITHE 16,19 32
Supply of materials to a product
M3roToBiieHuE UCIBITATEIIEHOTO CTCHa

1 Production of the test bench 10,11 16
HaCTpOfIKa HUCHOBITAaTCIIBHOTO CTCHIA

12 Setup of the test bench 11,22 16

13 HpO.GKTI/IpOBaHI/IC.OCHaCTKPI 3,6 23
Design of the equipment
Pa3pa60TKa TEXHOJIOI'MHU U3TOTOBJICHUA OCHACTKHU

14 . L . 6,7 16
Development of manufacturing techniques of the equipment

15 I/I31"0TOBJ'ICHHC, HCIBITAHUE U C1a4a OCHACTKU 3arOTOBUTCIIBHOMY LIEXY 78 14
Production, test and delivery of the equipment to the procuring shop '
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Iponomxenune Taba. 1/ Continuation of Table. 1

16

I/IBI‘OTOBJ’ICHHG, HUCIBITAHUC U CJa4Ya OCHACTKHA C60p0‘{HOMy nexy
Production, test and delivery of the equipment to the assembly shop

8,21 31

17

IMomydenue oT pa3paboTUHKa AeTaNeH U y3/I0B HA yCTAHOBICHHYIO IAPTUIO AeTaleh
Receiving from the developer of details and knots on the established kit of parts

2,20 70

Omnpenenenne Bexymux mpodeccuii 1 00ydeHne Kaapos

18 Definition of the leading professions and personnel training

20,21 56

19

Pa3pa60TKa HpHHLIPIHHaJ‘IBHOﬁ 3J'IeI(Tp0TeXHH'—IeCI(OI71 CXEMbI Ha CIICIIHAJIBHOC o60pyz[013a}me
Development of the schematic electrotechnical diagram on the special equipment

3,12 21

20 [IpoekTHpoOBaHHeE CHELHATBHOTO 000PYI0BAHHS
Design of the special equipment

12,13 21

NsrortoBnenue CIICTAJIBHOT'O OGOpyI[OBaHI/ISI

21 Production of the special equipment

13,14 35

CocraBiieHue TIJIAaHUPOBKU PACIIOIOKEHU S 060py,u013aH14ﬂ

22 Drawing up planning of an arrangement of the equipment

4,13 14

YcraHoBka 000py10BaHUS

23 Installation of the equipment

14,19 14

dispatching department

Pa3paboTka HOpM pacxo/ia MaTepHasIoB Ha u3zieiue U rnepenaya ux B I1/10 (m1aHoBO-AUCIeTYEPCKUIL OTEN)
24 | Development of consumption rates of materials on a product and their transfer to planned and 5,17 14

25

CocraBiieHue B KOMl'IJ'IeKTleH.ICf/'I BE€IOMOCTH I'OTOBBIX z[eTaneﬁ, BXOJANIUX B U3ICITHE
Drawing up in the completing sheet of the ready details entering a product

17,18 7

26 Bbmaqa C60p0'-IHOMy LEXY rOTOBBIX z[eTaneﬁ Ha U37CIne
Delivery to the assembly shop of ready details on a product

18,19 7

27 TIPOU3BOACTBEHHBIX 3aJIaHUi [IeXaM

entering a product and delivery of production targets to shops

Onpenenenue B 1O HOMEHKIATyphl M KOJIMYECTBA NETaleld, BXOAAIIMX B M3IEIHE, W BblAada

Definition in planned and dispatching department of the nomenclature and quantity of the details

17,19 14

28

H3roroBieHue ONbITHON MapTUH A€Tajel U Y3/I0B U cljada UX cOOPOYHOMY LIEXY
Production of pilot batch of details and knots and delivery to their assembly shop

19,21 59

29 YCTaHOBIICHHON MapTHH

the established party

OcBocHue TIPOU3BOJACTBA M3JCNU  M3rOTOBJICHHME M cllada OTACIHY TEXHUYCCKOrO KOHTPOJIA

Development of production of products production and delivery to department of technical control of

21,22 28

KOHTpOJ’ILHOe HUCIIBITAHUE HOBBIX PI3I[C.TIPII>‘I

30 Control test of new products

22,23 42

YnakoBka U cllaua M3/1eui Ha CKII1aj

31 Packing and delivery of products on a warehouse

23,24 7

Takxum 00pa3oM, TUPEKTUBHBIN CPOK BBITION-
HEHHSI BCETO KOMITIEKCa padoT cocTaBmt 298 mHEi.

Kputnyeckuii mnyThb MNpPOXOJUT  Yepes
LETO0YKY COOBITHH 1 paboT o Homepamu 1-2—-3—
5-15-16-19-21-22-23-24, u paBen 287 qHAM.

MuHuUManbHBIA  CPOK, HEOOXOMMBIH
JUTSL BEITIOJTHEHHA BCeX paloT, MpeIIecTBYIOMNX
COOBITHIO, PaBEH MPOIOJDKATEIIHHOCTH HAMOOIBITIETO
W3 IMyTeH, BEIYIUX OT HCXOJHOTO COOBITHS 1 K
JIAHHOMY — PaHHHI{ CPOK HacTyruieH s coObrTui (T ).

Pannue CPOKH BBIITOJHCHUA COOBITHIA:

Tpi = to—i (max to—i)

rae max tO—i — MaKCHUMaJIbHOC BPCMs BBIIIOJIHCHUSA

BCeX paboT, BEAyLIHX K JaHHOMY COOBITHIO [5].

ITo3aHMit CpOK CBEPITICHHUS COOBITHI OTpeIe-
JSETCST PA3HOCTBIO MEXKIY HPOIOJDKUTEIIBHOCTBIO
KPUTHYECKOTO IyTH ¥ MAKCUMAJIBHOM JUTUTEITBHOCTBIO
CIIEYIOIINX 33 JaHHBIM COOBITHEM IMyTel K 3aBep-
HIaloIeMy 10 CIeAyIomen Gopmyie:

Jlnst cBsizu ¢ pepakuueii: post@vestnik-vsuet.ru

T, =L -t (maxt_)

n,

rae L, — IpOAOIKHTENbHOCTD KPUTHYECKOTO IyTH;

max ti—c — MaKCHUMaJIbHas MJIUTCJIIbHOCTL IIYTU OT

HaYaIbHOTO COOBITHS 10 3aBepiarorero [12].
Kpurtndeckuil myTh — Iy Th, KOTOPBIA COETUHSIET
COOBITHSL  C HYJICBBIM PE3€PBOM BPEMEHH U
COOTBETCTBYET MAKCHMAIBHOM MPOIODKUTEILHOCTH
nocrnenoBarenbHex pabor (L,,).

PesepB BpemeHU 00paszyeTcs y TeX COOBITHIA,
JUTSL KOTOPBIX TO3[THUI CPOK CBEPIICHUS OOJIbIIe
PaHHETO, U OH PaBEH UX PA3HOCTH:

Ry =t () —t, (i)

PesynpraTthl pacueToB paHHWUX W MO3HUX
CPOKOB HACTYIUICHUS COOBITHIA, PE3epBOB BPEMEHH
Mo popMyJIaM IS CETEBOTO TpaduKa, 3aHECCHBI
B TaOnuLy 2.
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Tabnuna 2.
Pe3ynbTaThl pacyeToOB paHHUX M MTO3THUX CPOKOB HACTYILICHUS COOBITHI, pE3epBOB BPEMEHHU
Table 2.
Results of calculations of early and late terms of approach of events, time reserves
Kox pa- ITpono/mKUTENLHOCTD Ne cobbITust Panmiii cpok Tosnit cpok Peseps Bpe-
0OTBI HACTYIUICHUS COOBITUS HACTYIIJICHUS COOBITHS
Work C°6HTH’I. Number Early term of approach Late term of approach MeHH
Event duration of an event Float time

code of an event of an event

1,2 11 1 11 11 0
2,3 18 2 29 29 0
2,4 16 3 27 88 61
3,4 9 4 38 88 50
4,9 16 5 54 148 94
35 30 6 59 59 0
5,15 37 7 96 96 0
9,10 58 8 112 206 94
15,16 23 9 119 119 0
16,19 32 10 151 151 0
10,11 16 11 128 222 94
11,22 16 12 238 238 0
3,6 23 13 52 149 97
6,7 16 14 68 165 97
7,8 14 15 82 179 97
8,21 31 16 210 210 0
2,20 70 17 81 154 73
20,21 56 18 210 210 0
3,12 21 19 50 81 31
12,13 21 20 71 102 31
13,14 35 21 106 137 31
4,13 14 22 71 102 31
14,19 14 23 151 151 0
5,17 14 24 73 137 64
17,18 7 25 80 144 64
18,19 7 26 151 151 0
17,19 14 27 151 151 0
19,21 59 28 210 210 0
21,22 28 29 238 238 0
22,23 42 30 280 280 0
23,24 7 31 287 287 0

3Hasi paHHUE U MO3HUE CPOKU HACTYIUICHUS T T _
Rij = Tj Tpi t;

orepanyii (COOBITHIA), MO>KHO ONPEACTUTh PaHHUE H
TO3/THHAE CPOKH HAYasla ¥ OKOHYAHUS KKIION U3 HUX
[6]. Pammmii cpoxk Hawama COBIANAET C PAHHHAM
CPOKOM CBEpIICHHS €€ HayalbHOro coObrtus. [Ipn
3TOM, PaHHUH CPOK OKOHYaHHUS PAOOTHI MOYKHO TIONY-
YUTh, €CIIM CJIOKUTh PAHHMI CPOK HAYAITLHOM OTepaliiy
Y OKHIIAEMYIO TPOJIOJDKUTENBHOCTD. [103aHMiT cpok
€CTh PasHHIA MEXIY IMO3IHAM CPOKOM CBEpILCHHS
KOHEYHOM OIepalii U e OXKHIAeMOW TPOIOIIKHU-
TeNBHOCTHIO. Kak mpaBiiio, Mo3IHMiA CPOK OKOHYAHHS
oIepalyy COBIA/ACT C IO3THAM CPOKOM CBEPIICHHS
MOCIIS/IYIOIEro  coObITHs. Te ornepaiyy, KOTOpbIe
HE JIeXKaT Ha KPUTHUESCKOM TyTH, 00JIaJaloT onpesie-
JICHHBIMH pe3epBaMH BpeMeHH. T0 MakCHMallbHOE
KOJIMYECTBO BPEMEHH, Ha KOTOPOE MOYKHO YBEITUUUTh
MPOJIOJDKUTENIBHOCTh  3TOM  OMEpallii, HE W3MEHsIs
TPY 5TOM OOIIEH TPOIOIKUTENIBHOCTH KPUTHYECKOTO
MyTH, €CTh TIOJIHBIN pe3epB BpeMEHHU pabOThI
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Mexny TeM, TO MAKCHMaJIbHOE KOJIMYECTBO
BPEMEHH, Ha KOTOPOE MOYKHO YBEIUYUTH IIPOJOJI-
JKUTENBHOCTh  BBINIOJIHEHMS OMNEpald WU Ha
KaKOoe-TO BpeMsI OTJIO’KHUTB €€ Ha4aso, He U3MEHsA
IIpU 3TOM PAHHUX CPOKOB Hauana MOCIETYHOIIMUX
orepauuii Mpy yCIOBUH, YTO HAYAIbHOE COOBITHE
3TOH omepanyy HAaCTYNHJIO B CBOM PaHHHMU CPOK,
€CTb CBOOO/THBIN pe3epB:

Rtij :Tpi _Tpi _tij .

PesynpraTel pacuera mapameTpoB paboT
CEeTeBOro rpaduka MpuBEACHHI B Ta0nuue 3.

B  moctpoenHom  cereBoro  rpaduke
UMEIOTCS ITyTH, ONMPAIOIINECs Ha UCXOAHOE U
3aBepuiaroinee coobTre. Onpeaeam YUciIo myTen
B 3TOH MoJenu (Tabnuua 4).
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Tabnuna 3.
Pe3ynpraTer pacdeTa mapaMeTpoB paboT ceTeBOro rpadhuka
Table 3.
Results of calculation of parameters of works of the network
Kon IIponon- Pannmii cpox Tlo3aunii Pannmii cpok Toswmit Tlomubrii CB0oOOmHBIT Koadpuunent
paboTsI JKUTEIIb- Hayasa CPOK Havasia | 3aBepIICHUs CPOK 3aBCP- pe3epBBpEMEHH | pe3epBBpEMEHH | HAIPSLKEHHOCTH
Work HOCTH Early term of | Late starting Early Lmerm Full reserve Free reserve of Tension
- : ate term - - >
code Event the beginning date deadline of end of time time coefficient
1,2 11 0 0 11 11 0 0 1
2,3 18 11 1 29 29 0 0 1
2,4 16 11 2 27 88 1 11 0,79
3,4 9 29 9 38 88 0 0 0,825
49 16 38 32 54 148 4 0 0,672
3,5 30 29 9 59 59 0 0 1
5,15 37 59 9 96 96 0 0 1
9,10 58 54 148 112 206 4 0 0,672
15,16 23 96 96 119 119 0 0 1
16,19 32 119 119 151 151 0 0 1
10,11 16 112 206 128 222 94 0 0,672
11,22 16 128 222 144 238 94 0 0,672
3,6 23 29 126 52 149 97 0 0,672
6,7 16 52 149 68 165 97 0 0,672
7,8 14 68 165 82 179 97 0 0,672
8,21 31 82 179 113 210 97 0 0,662
2,20 70 11 84 81 154 73 0 0,745
20,21 56 81 154 137 210 73 0 0,745
3,12 21 29 60 50 81 31 0 0,891
12,13 21 50 81 71 102 31 0 0,891
13,14 35 71 102 106 137 31 0 0,891
413 14 38 88 52 102 50 0 0,825
14,19 14 106 137 120 151 31 0 0,891
5,17 14 59 123 73 137 64 0 0,777
17,18 7 73 137 80 144 64 0 0,777
18,19 7 80 144 87 151 64 0 0,777
17,19 14 73 137 87 151 64 0 0,777
19,21 59 151 151 210 210 0 0 1
21,22 28 210 210 238 238 0 0 1
22,23 42 238 238 280 280 0 0 1
23,24 7 280 287 287 287 0 0 1
Tabnuna 4.
Pacuer xonuuecTBa myTeil B ceTeBOM MoaeIH
Table 4.
Calculation of quantity of ways in network model
Ne mytn Homepa co0ObITuil, 0 KOTOPBIM MPOXOAUT MYTh IIpogomkuTenbHOCTS MyTH IlonHbIit pezepB BpeMeHU
Track number Numbers of events according to which there passes the way Duration of a way Full reserve of time
1 1,2,3,4,9, 10,11, 22, 23, 24 193 105
2 1,2,20,21,22,23,24 214 84
3 1,2,4,13,14,19, 21, 22, 23, 24 227 71
4 1,2,4,9,10,11,22,23,24 182 116
5 1,2,4,13,14,19, 21, 22, 23, 24 237 61
6 1,2,3,12,13,14,19, 21,22, 23,24 256 42
7 1,2,3,515,15,19,21,22,23,24 287 11
8 1,2,3,5,17,19, 21, 22, 23, 24 223 75
9 1,2,3,5/17,18,19,21,22,23,24 223 75
10 1,2,3,6,7,8,21,22,23,24 190 108
Takum o6pa30M, B CCTCBOM rpaq)mce TO H€06XO,Z[I/IMO OpUHATE MEPbI 10 YIUIOTHCHUIO

rpajuka pabor. B paccMarpuBaemMom ciyuae
JTUPEKTUBHBINA CPOK BBITIOMHEHUS paBeH 298 nHsM, a
TIPOJODKUTETEHOCTh KPUTHYECKOTO TTyTH — 287 THSM,
TO €CTh. HE MPEBBIIIACT JAUPEKTHBHOIO cpoka. I'pa-
¢uk npuemnemblii. Ho Bo3MoOkeH nanbHEHWIIH
aHAIIM3 ¥ OTITUMU3AIUS KOMITIIEKca padoT.

(pucynox 1) 10 myTei.
ITpoBenieM aHaM3 CeTeBOro rpaika Ha OCHOBE
PACCUMTAHHBIX BBIIIIE BPEMEHHBIX XapaKTEPUCTHK [5].
IIpesxie BCEro, MPOBEPHM, HE MPEBBILIACT JIH
JUIMHA KPHTHYECKOTO MYTH MPOIODKUTEIBHOCTE
3aJIaHHOTO JIMPEKTUBHOTO Cpoka. Ecimu 3T0 Tak,
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Koaddurment cnoxuoctn cereBoro rpaduxa
paBeH OTHOIICHHIO KOJIMYeCTBa pabOT K KOJIUYe-
ctBY cobbrtnii (0,7).

OnrumarnbHasi TPOIOIDKUTEIIBHOCTD  BPEMEHU
BBINOJIHEHHST PabOT BCErO KOMIUICKCA IO CETEBOMY
rpauKy COOTBETCTBYET CPEIHEMY 3HAYCHHIO IPOJIOI-
YKHUTEITLHOCTH €T0 MYTEH, TO €CTh COCTABISET 223 JTHS.

Pacyer  k03(hpHIMEHTOB  HANPSHKEHHOCTH
MOKAa3aJI CTCNeHb OJM30CTH IyTH K KPUTHIECKOMY.

UYewm BbiIIe ko3 dunreHT HaIPsHKEHHOCTH,
TeM OMbke IMyTh K KPUTHUYECKOMY U HA00OpOT,
YeM MEeHbIlle  KOI(PQUIMEHT  HaNpsDKEHHOCTH,

TeM OOJBIIMME pe3epBaMu ooazaeT myTs [10, 13].

B 3aBucuMocTH oT KO3 pUIIEeHTa HANPSDKEH-
HOCTH BCE pa0OTHI MONANAIOT B OAHY M3 TPEX 30H
HanpspKeHHOCTH: Kputrdeckyto (K, > 0,8), mpomexy-
tounyto (0,5 < Ky > 0,8), pezepayto (K, <0,5).

3akiaouenne

B pesynbrare BBITIONTHEHHON pabOTHI OBLI
MOCTPOCH U NMPOAHAIN3UPOBAH CETEBOH Tpaduk
(pucynok 1). Jlyst 910i1 ceTeBOi MOIENH ONPEICIICHBI:
KOJIMYECTBO ITyTei; HIMUME U IIPOIOJDKUTENLHOCT
KPUTHYECKOTO U IOJIHBIX IIyTel; paHHHUE U MO3AHUE

JUTEPATYPA

1 benko K., Mak-®apnan Yoppen @. YnpasieHue
ropTdensiMi IPoeKToB. COOTBETCTBHE MPOEKTOB CTPATETH-
YeCKUM LersiM Kommannu, M.: Bumssimc, 2014. C. 48—49.

2 Kynpssues E.M. Metoibl ceTeBoro iaHupoBa-
HUs 1 yripaBiienuns npoektom, M: JIMK Tlpecc, 2008. 240 c.

3 Khafizov I.1. Economic efficiency and effec-
tiveness of ways of separating materials electro diamond
processing. IOP Conference Series: Materials Science
and Enginnering, Ne 1, Art. Ne 012014, 2016. Vol 134.

4 Jlewtanosa }O.}O. Ananu3 MeToI0B IUIaHU-
POBaHUS U YIPABICHUS MPOU3BOJCTBOM // DKOHOMHUKA
U YIIPaBJICHUE: aHAJIN3 TCHCHIIUHN U IEPCIICKTHB Pa3BH-
tus. 2014, C. 125.

5 Hosmukmit H.M. CereBoe mmaHupoBaHune M
yhpaBJieHre Tpou3BoaAcTBOM, M., 2009. 159 c.

6 Tloxa6oe B.W., [Tonosa H.JI. O9xkoHOMUKO-MaTe-
Matudgeckue Metoapl u Mogenu. [paktuxym. B 2 4. Y. 2.,
Munck, 2009. C. 12-23.

7 Tpycosa JLU., borganos B.B., Illenoukun
B.A. Opranuszanust npou3BOACTBa U MEHEI)KMEHT B Ma-
HUIMHOCTPOEHHH, Y IbsHOBCK, 2009. 406 c.

8 Typosen O.I'., Byxankos M.M., Poxuonos
B.Bb. Opranuzauus npou3BoACTBa U YIpaBJIeHUE Mpe-
npusitrem, M: THDA-M, 2009. 544 c.

9 Xadmos N.U., 3akmposa A.P., CagpikoB 3.b.,
koH(pepeHr COBpeMEHHBIE TEXHOJIOTHH M MaTepHaIbl —
KITIOYEBOE 3BEHO B BO3POJKIICHHUH OTEYECTBEHHOTO aBHACTPO-
eHns // Martepransl MexmayHapoIHOW Hay9IHO-TIPAKTHIe-
ckoit koHpepentmm. 2010. T. 2. Kazans. C. 228-229.

10 Hunec I'JI., ToB6 A.C. IIpoexTsl u ynpasie-
HUE MPOEKTaMH B COBPEMEHHOM koMmnanuu, M: Onumii-
Busnuec, 2009. C. 51-57.

378

CPOKM Hauyana W 3aBepLICHUS] COOBITHIl; ompene-
JIEHBl TIOJHBIE CBOOOIHBIE pE3epBBI BpPEMEHHU.
Hannume monoKuTenpbHOTO pe3epBa yKas3bIBaeT
Ha BO3MOXKHOCTb OIEPEKEHUS]  yTBEP>KACHHOTO
KajJeHaapHoro rpaduka. Hamuume HyneBoro
pe3epBa yKa3bIBaeT Ha BO3MOXKHOCTh OCYIIECTBIICHHS
NPOEKTa TOYHO 10 KaJeHAapHOMY Irpaduky.

[locTtpoeHne ceTeBOM MOIENH, KaK METOX
CETeBOr0 TUIAHUPOBAHHS YIIPABICHUS MPOU3BO-
CTBEHHBIMH TIPOIIECCAMH, KOMIUIEKca paboT
10 TIOATOTOBKE TPOW3BOJCTBA HOBOTO W3NS
CIOCOOCTBOBANIO COKPAIIEHUIO CPOKOB BBIMTyCKa
npoaykuud Ha 15-20%, MoBbINICHHIO KadyecTBa
1 3(Q(HEKTUBHOCTH YMPABICHUS CIOXKHBIMH KOM-
iekcaMu paboT, 00ecneueHnIo PaluoOHAIBHOIO
UCTIOJIb30BaHMS TPYJOBBIX PECYPCOB M TEXHHKH,
YBHIETh B3aMMOCBS3b 3aJad IPOEKTa U BBISIBUTH
KPUTUYECKH acleKThl IUIAHUPYEMBIX paloT.
Kpome Toro, BaKHbIM IPEUMYILECTBOM CETEBOM
MOJIENId  CTala BO3MOXKHOCTh  TPE/ICTABHUTH
BIIMSIHUE TOH MJIM MHOM 33/1a4 HA XOJI BBHITIOTHEHUS
MOCTEAYIONINX 33/4a4, YTO BAXKHO JUISI KOHTPOJIA
paboT mpoeKTa.

11Enlow H. Planning R and D Projects Using
GERT. Arizone State University, Erno-Kjolhede E.,
Project Management // Theory and Management of Re-
search Projects. MPP Working Paper3, 2000. C. 37.

12 Alexandor K., Soldatos J. Linear versus Net-
work Scheduling: A Critical Path Comparison // Journal
of Construction Engineering and Management. 2007,
T.133, Ne7, C. 483. DOI: 10.1061/(ASCE)0733-
9364(2007)133:7(483).

13 Kastor A., Sirakoulis K. The effectiveness of
resource leveling tools for Resource Constraint Project
Scheduling Problem. International Journal of Project
Management. 2009, T. 27(5), C. 493-500.
DOI:10.1057/jors.2009.9

14 Pritsker A., Alan B. GERT: Graphical Evalu-
ation and Review Technique, Memorandum RM-4973
NASA. The Corporation. Santa Monica (California).

15Seon-Gyoo Kim. CPM Schedule Summariz-
ing of the Beeline Diagramming Method. Journal of As-
sian Architecture and Building Engineering. 2012, vol.
11, 2012, Ne 2, C. 367-374. DOI: 10.3130/jaabe.11.367.

REFERENCES

1Benko K., Mak-Farlan Uorren F. Upravlenie
portfelyami proektov. Sootvetstvie proektov strate-
gicheskim tselyam kompanii [Managing portfolios of
projects. The compliance of projects with the strategic
goals of the company]. Moscow, Vil'yams, 2014. pp.
48-49. (in Russian).

2 Kudryavtsev E.M. Metody setevogo plani-
rovaniya i upravleniya proektom [Methods of network
planning and project management]. Moscow, DMK
Press, 2008. 240 p. (in Russian).



Becmuux BTYHIIT/Proceedings of VSUET, I11. 79, Ne 2, 201Z

3 Khafizov I.1. Economic efficiency and effec-tive-
ness of ways of separating materials electro di-amond pro-
cessing. IOP Conference Series: Materials Science and
Enginnering, no. 1, Art. No. 012014, 2016. vol. 134.

4 Levshtanova Yu.Yu. Analysis of methods of
planning and production management. Ekonomika i up-
ravlenie: analiz tendentsii i perspektiv razvitiya [Eco-
nomics and management: analysis of tendencies and
prospects of development]. 2014. pp. 125. (in Russian).

5 Novitskii N.I. Setevoe planirovanie i uprav-
lenie proizvodstvom [Network planning and production
management]. Moscow, 2009. 159 p. (in Russian).

6 Pokhabov V.1., Popova N.D. Ekonomiko-ma-
tematicheskie metody i modeli. Praktikum. [Economic-
mathematical methods and models]. Minsk 2009. pp.
12-23. (in Russian).

7 Trusova L.l., Bogdanov V.V., Shchepochkin
V.A. Organizatsiya proizvodstva i menedzhment v mashi-
nostroenii [Organization of production and management
engineering]. Ul'yanovsk, 2009. 406 p. (in Russian).

8 Turovets O.G., Bukhalkov M.l., Rodionov
V.B. Organizatsiya proizvodstva i upravlenie predpri-
yatiem [Organization of production and enterprise man-
agement]. Moscow, INFA-M, 2009. 544 p. (in Russian).

9 Khafizov I.I., Zakirova A.R., Sadykov Z.B.,
konferentsii Modern technologies and materials — the
key point in revival of domestic aircraft building. Materialy
Mezhdunarodnoi  nauchno-prakticheskoi  konferentsii

CBEJIEHUA Ob ABTOPAX

FOnus 10. JleBmTanoBa cTyneHT, kadeapa OnoMe TUITNH-
CKOI MH)KEHEpUH U YIIPaBICHUA MHHOBAIIMAMH, VHKeHep-
Hblii uHCTHTYT Kaszanckoro (IlpuBoinkckoro) ¢enepais-
HOoro yHuBepcurtera, yi. Caitmamena, 12, r Kaszans,
420021, Poccus, inboxjulia@bk.ru

Nasnap U. Xadu30B K.T.H., 3aMeCTUTEINb AUPEKTOpA 110 00pa-
30BaTeIbHOM JesTenbHOCTH, MkeHepHblid nHCTUTYT, Kazan-
ckoro (IIpuBomkckoro) (enepaibHOrO yHMBEpPCUTETA, YII.
CaiinareBa, 12, 1. Kazans, 420021, Poccus, khafizov@kpfu.ru

KPUTEPHI1 ABTOPCTBA

KOmua 10. JleBmTaHoBa  Hamucana  PYKOIKCb,
KOppeKkTHpoBan €€ [0 IMOAAYd B PEAAKLUUIO U HECET
OTBETCTBEHHOCTbD 3a ILIaruar

Hnbpap U. Xapu30B KOHCYIBTAIMS B XO/I€ UCCIIEAOBAHUS

KOH®JIUKT UHTEPECOB
ABTOpBI 3a5BJISIIOT 00 OTCYTCTBHUH KOH(JIMKTA HHTEPECOB.
NOCTYINJIA 11.04.2017
NPUHATA B IEYATD 19.05.2017

Jliist csi3u ¢ penakiueii: post@vestnik-vsuet.ru

[Materials of International scientific-practical conference].
2010. vol. 2. Kazan, pp. 228-229. (in Russian).

10Tsipes G.L., Tovb A.S. Proekty i upravlenie
proektami v sovremennoi kompanii [Projects and pro-
ject management in modern companies]. Moscow,
Olimp-Biznes, 2009. 51-57 p. (in Russian).

11 Enlow H. Planning R and D Projects Using
GERT. Arizone State University, Erno-Kjolhede E.,
Project Management Theory and Management of Re-
search Projects. MPP Working Paper3,2000. 37 p.

12 Alexandor K., Soldatos J. Linear versus Net-
work Scheduling: A Critical Path Comparison. Journal
of Construction Engineering and Management. 2007,
vol. 133, no 7, pp. 483. Available at:
DOI: 10.1061/(ASCE)0733-9364(2007)133:7(483).

13 Kastor A., Sirakoulis K. The effectiveness of
resource leveling tools for Resource Constraint Project
Scheduling Problem. International Journal of Project
Management. 2009, vol. 27(5), pp. 493-500. Available
at:doi.org/10.1057/jors.2009.9

14 Pritsker A., Alan B. GERT: Graphical Evalu-
ation and Review Technique, Memorandum RM-4973
NASA. The Corporation. Santa Monica (California).

15 Seon-Gyoo Kim. CPM Schedule Summarizing
of the Beeline Diagramming Method. Journal of Assian Ar-
chitecture and Building Engineering. 2012, vol. 11, 2012,
no. 2, pp. 367-374. DOI: 10.3130/jaabe.11.367

INFORMATION ABOUT AUTHORS

Yulia Yu. Levshtanova student, Biomedical Engineering
and Innovation Management department, Enginnering In-
stitute of Kazan (Volga) federal university, Saidashev st.,
12, Kazan, 420021, Russia, inboxjulia@bk.ru

lldar I. Khafizov candidate of technical sciences, deputy
director of the education part, Enginnering Institute of Ka-
zan Federal University, Saidashev st., 12, Kazan, 420021,
Russia, khafizov@kpfu.ru

CONTRIBUTION

Yulia Yu. Levshtanova wrote the manuscript, correct it
before filing in editing and is responsible for plagiarism

Ildar 1. Khafizov consultation during the study

CONFLICT OF INTEREST
The authors declare no conflict of interest.
RECEIVED 4.11.2017
ACCEPTED 5.19.2017

379



	Введение
	Заключение
	Литература
	References

