THE STUDY OF CRITICAL PATHS
Abdalyan T.G.}, Velichko D.A.2, Evloeva H.M.3, Margusheva Yu.H.%,
Seynaroeva T.Yu.®, Nagoeva M.R.® (Russian Federation)
Email: Abdalyan353@scientifictext.ru

!Abdalyan Tatyana Gennadyevna — Student,
DEPARTMENT MATHEMATICS,

INSTITUTE OF PHYSICS AND MATHEMATICS
KABARDINO-BALKARIAN STATE UNIVERSITY, NALCHIK;
2\/elichko Demid Aleksandrovich - Student,
DEPARTMENT OPERATION OF TRANSPORT AND TECHNOLOGICAL MACHINES AND COMPLEXES,
POLYTECHNIC INSTITUTE
NOVGOROD STATE UNIVERSITY NAMED AFTER YAROSLAV THE WISE, VELIKY NOVGOROD;
®Evloeva Hava Movsarovna — Master,
DEPARTMENT HISTORY, FACULTY OF LAW,

INGUSH STATE UNIVERSITY, MAGAS;

“Margusheva Yulia Hasanshevna - Student,

FACULTY OF PHARMACY,

NORTH OSSETIAN STATE MEDICAL ACADEMY, VLADIKAVKAZ;
SSeinaroeva Tamila Yunizovna - Student,
DEPARTMENT AGRONOMY, FACULTY OF AGROENGINEERING,
INGUSH STATE UNIVERSITY, MAGAS;
6Nagoeva Milana Ruslanovna - Student,
DEPARTMENT JURISPRUDENCE,

INSTITUTE OF LAW, ECONOMICS AND FINANCE
KABARDINO-BALKARIAN STATE UNIVERSITY, NALCHIK

Abstract: the most important application of work diagrams or network design is to define critical paths. Critical
is a directional path from the initial event to the final one, which has the longest total duration. Any work on the
critical path is called critical, and the definition of such work is important for the effective drafting of the
project.

The algorithm described below for determining the critical path is similar to the algorithm for choosing the
cheapest path. Here optimization is about maximization, not minimization, and the fact that the network is
directed without directed cycles leads to some simplification.
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Annomauyun: Haubonee sajcnoe npumenenue ouazpammul pabom uiu cemesozo npoeKmupos8anus COCoum @
onpedenenuu Kpumuieckux nymei. Kpumuueckuii — 9mo HANpAasieHHbll NYMb U3 HAYAILHO2O0 COObIMUsL 8
KOHeunoe, obnadarowuti Hauboavwiel obweli OaumenvHocmvio. Beakas paboma Ha Kpumuueckom nymu
HA3bI8AEMCA  KPUMUYECKOU, U onpeoeiieHue Makux pabom OKaA3bleaemcs 6adcHvlM Ona IPhexmusHozo
cocmasnenus npoexmd.

H3snazaemviii Hudce aneopumm 01 onpedeneHus Kpumuieckoeo nymu noxoxc Ha aieopumm eblbopa camozo
Oeweso20 nymu. 30eco ONMUMU3AYUs 3aKIIOYACTNCA 8 MAKCUMUZAYUY, A He 8 MUHUMUZAYUU, 4 MOmM PaKm, 4mo
cembv A8NAEMCA HANPABIEHHOU 6e3 HANPABIEHHBIX YUKIO08, NPUBOOUN K HEKOMOPOMY YAPOUJEHUTO.

Knrouegvie cnosa: mamemamuxa; cemu; npospammuposanue.

HawnGonee Ba)xHOE IPUMEHEHHE AUATPaMMBI PaOOT WIIM CETEBOTO IPOSKTHPOBAHUSI COCTOUT B ONPEAEICHUH
KpUTHUECKUX myTeil. KpuTHueckuii — 5TO HampaBieHHbBI INyTh M3 HAYalIbHOI'O COOBITHUS B KOHEYHOE,
obyajarommii HamOomnblnei oOmel MTeNbHOCTBI0. Bcesikast paboTra Ha KPUTHYECKOM ITyTH Has3bIBaeTCS
KPHUTHYECKOH, 1 ONpe/ieNICHHEe TaKUX padoT OKa3bIBACTCS BXKHBIM I 3 (HEKTUBHOrO cocTaBiIeHHs npoekTa. [1]

W3naraemblil HIDKE aJITOPUTM Ul ONpEeeHHs KPUTHYECKOTO MYTH MOXOX Ha alrOpUTM BBIOOpa camoro
JEIICBOTO MyTH. 371eCh ONTUMU3ALUs 3aKII0YaeTCsl B MAaKCHMH3AlH1, a HE B MHHUMHU3ALUH, a TOT (akKT, YTo
CETb SIBJIICTCS HAIIPABICHHOW 6€3 HAPaBICHHBIX LUKIIOB, IIPUBOIHUT K HEKOTOPOMY YIIPOILCHHIO. [2]

[penmonaraercs, 9T0 BEPIIHHEL 1, 2, ... MPOHYMEPOBAHbI TakK, 4to ecaw (i, j) —HanpasiaeHHOE pedpo, TO i<].
Bepmuaa 1 — 3T0 HavanapHOE COOBITHE, BEPIIMHA N — KOHEYHOE. AJITOPUTM COCTOUT M3 IBYX (a3: mpsMOro
IMOUCKa, BO BPEMA KOTOPOI'0 MbI IOCICAOBATCIIBHO MAapKUPYEM BCPIIUHBI, U O6paTHOFO, BO BpEMA KOTOPOTroO,
COOCTBEHHO, W OIPEACISIOTCS KPUTHYECKUH MyThb M KpPUTHYECKHE padoThl. [IpomoinkuTenbHOCTH PaboThI,
npenacraBiaeHHol pedpom (i, j), obo3Hauyaercs c(i, j), ¥ KaKAOW BeplIMHE MpUMUCHIBArOTCs aBe meTkun — P(i),
K(i). 3nech HeT HyX bl MCIOJIb30BaTh BPEMEHHBIC 3HAUCHUS, MPUIHCAHHBIE METKH SIBJISIOTCS TOCTOSHHBIMH
(Tax 4TO «3BE3MOUYKH» HE HYKHBI). [3]

Aneopumm 6b100pa Kpumuyecko2o nymu

@as3a I TIpsimoit ouck.

Llaz 1. MapkupoBats HauanbHoOe coObiTue Metkamu P(1) = K(1) = 0.

laeui=2,3,..,n:

a) Ut Kaxmaoro peodpa (i, j), MAymero B j, BEIMUCIUTE cymmy K(i)+c(i, j);

0) BRIOpaTh M3 THX CYMM HaWOOJBIIYIO; IycTh 3HaueHHe ee Oymer K(j) u mycts P(j) —3Hauenwue i, mns
KOTOPOT0 3Ta CyMMa HanOOJIbIIIas.

B xonne ¢aspr 1 3nauenme K(i) ams kaxkmod BepIIMHBI i PaBHO TIONHOW MPOMOJKHTEIBHOCTH CaMOTO
JUIMHHOT'O HAITPaBJIEHHOTO IIyTH M3 BEPLIMHBI | B BepumuHy i [4].
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Puc. 1. Ilouck xpumuueckoeo nymu. Ilepeas memxa y kajicoou epuiutbl A615eMCcsi HOMePOM npedulecmayioujeli epuliibl
Ha camom ONUHHOM Nymu om eepuiunbl 1 00 OAHHOU, BMOPAs MEMKA — NOAHASL OAUHA IMO20 nymu. J]8axcovl
nepeuepkHymule pebpa — Kpumuieckue onepayuil

\

@asza I1. O6paTHBIN TTOUCK.

Lllae 1. Pebpo (P(n), n), T. e. pedpo, coeaunsromiee Bepuuay P(N), mpeanecTByIOIIYI0 KOHEYHOMY COOBITHIO
n, ¢ N, oTMeYaeTcst ABYMsI KOPOTKUMH TOIEPEYHBIMU JIMHUSIMH U OOBSIBIISIETCSI KPUTUYECKHM PEOpPOM.

Hlaeu 2, 3, ... TlepBblil mar moBTOpsieTCs Ui BepUIMHBI P(N), KOoTopas Temeps MrpaeT poib N, A0 TeX Mmop,
MIOKa HE JOCTUTACTCS BEPIIMHA HAYAILHOTO COOBITHSI.

OTMedeHHbIe TaKMM 00pa3oM KpUTHYECKHE pebpa 00pa3yroT B COBOKYITHOCTH KPUTHYECKHIA TyTh [5].

Ha s3pike ananmsa kputmdeckux myrtei K(i) Ha3zpiBaeTcs BpeMEHEM CKOPEHIIEro IMOSIBICHUS COOBITHS 1 U
PaBHO BpeMEHH CKOPEUTIIeTo MOSBICHHUS HAYAIBHOTO COOBITHS TUTIOC MPOJODKUTEIFHOCTh CAMOTO JIOJITOTO ITYTH
OT HavabHOTro COOBITHsA N0 coObiTHs i. Bemmumna K(j) — K(i) —c (i, j) Ha3siBaeTcsi CBOOOAHBIM PE3EPBOM



BPEMEHH U NPEJCTABIIET BPeMs, HA KOTOpoe padoTa (i, j ) MOXKeT ObITh OTJIOKEHA MIIH PACTSIHYTa 0€3 3a/1epKKH
Havaja 000 mocnenyromeid padoThl. sl KaXI0ro KpUTHYECKOro pedpa CBOOOAHBII pe3epB BpeMEHH paBeH
HYJII0, HO 0OpaTHOE HeBepHO. Tak, CBOOOIHBII pe3epB BpeMEHH 1JIsl KpUTHIecKoro pedpa (2, 3) Ha puc. 1. paBeH
HyII0, HO pebpo (7, 8), Taxke mMeromiee HyJIeBOi CBOOOAHEIN pe3epB BpEMEHH, HE SABISCTCS KPUTHICCKHM.

Tak e Kak M B aJropuTMe BBHIOOpa caMoro IEIIEBOTO ITyTH, B IyHKTe «0» dasel I MoxeT uMeTh MecTo
COBIIAJICHNE, HO €r0 MOXKHO Pa3peIInTh, JINOO OCYIIECTBISAS MPOM3BOIBHBIN BRIOOD BEPIIHMHEL, JHOO BHIOHpas
HalMEHbIIIEE 3HAYCHUE 1.

KOMHB}OTepHBIe IporpaMmbl IJIsE UCCIIEAOBAHUA KPUTHYCCKOTO IMYTH JIETKOAOCTYIIHBI, U OHU OKa3bIBAIOTCA
HUCKIIIOYUTCIBHO 3¢)¢)CKTI/IBHLIMI/I. Ha ITPaKTUKE O6bI‘-IHO BBIMTOJHAIOTCA YaCTbI€ KOMIIBIOTECPHBIC ITPOTOHKH,
JIeTIalolIHNe CETEBOH MPOEKT 110 Mepe MOCTYIUICHHsT HOBOW MH(popManuy 0ojiee COBpEMEHHBIM.
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