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MAIIHWHA ’KACAY OHAIPICIHIH K¥PbLITbl TOPAIITAPbIH
KOBAJIAYT'A APHAJIFAH ABTOMATTAH/ABIPBIJIFAH ) KXYUEJIEP

Anparna. byn Makana WHXEHEpIiK OHIpicKe apHaJFaH OarJapiiaMalblK KacaKTaMachl
0ap KYpBUTFBUIAPIIH KYPBUIBICHIH TalJayFa KaThICThl. CanaHbl )KaKcapTy YIIIH OHIPICTIH HET13T1
nmapamMeTpJIepiH OHTAWIAaHIBIPY KakeT. MaHbI3Ibl JKOHE 3aMaHayd TPEH]| Maiiaibl KoHE aca
KpIMOAT emec OaFmapiiaMaliblK J>KacaKrama o3ipyiey YVIIiH OaFaapiiaMaliblK  IIaThOpMaHbI
nabiHaay OoJibin TaObutafbl. MIHTErpauusanaslK OardapiaManiap MalllHa jkKacay callaChIHIArbl
IU3aiiH KYpBUIFbUIAphl YIIIH OarjapiiaMaiblK jKacaKTaMaHbIH »KaHa MOJIYJbAEpIH >Kacayra
MYMKIHAIK Oepemi. Kazipri 3amanrbel Oackapy oKyienepi YIIIH KYPBUIFBUIAPIBIH JKEKE
O6JIKTEepIHIH HETI3ri dJEMEHTTEpiH Tanaay OarmapiaMaiapblHa IOy >kacaiumsl. KoOamay
unesicelH Trace mode OipikTipuireH OarmapiaMaliblK >KYHeMeH OailJIaHBICTBIpYFa OOJIaThIHBI
kepceTiai. Trace mode OarmapiiamachiH/Ia )KaHA canackl 0ap AJEMEHTTI KYPBUIFbUIAPIbI )KOOanay
KoHe 3eprTey Moayii 6ap. XKobanay mocenenepine KaTbICThl TYKbIpbIMAAMalap XalbIKapaiblK
CTaHAapTTapAa dPTYPIIi TOCUIAEPMEH TYCIHIIPLUICII.

Tyiinai ce3mep. ’xobamay, Mojaenpaey, OarmapiamMaliblK —Kacakrama, Tajjay,
aBTOMATTaHIBIPY.

Kipicne.

MaruHa jkacay KocilmopbIHAAPbIH/Ia KOMITBIOTEPIIIK TEXHOJOTHSIHBI OHIIPIC MPOIECIHIE
KOJIIaHy YJKEH KapXKbUIBIK WHBECTHIMSUIApAbl KaxeT eTenl. COHOBIKTaH OypbIC IIEHIiM
KaObUIAAYAbIH  HEri3ri MakcaThl 3aybITTaFbl  OHJIPICTIK  MpOLECTIH  OaraapiaMalbiK
miatrgopmMacklH AYphIC TaHJay OOJNbIN TaObLIaabl. Herisri TeHJAeHIHsT KOMITBIOTEPIIK OHICYIl
€HT'13y, COHBIMEH KaTap, )kaHa OHIM HIEHTIMJIEpiH jkacay eH KpIMOaT OaraapiaMalbiK OHIMIEPIiH
Heri3inae 00mybl Kepekriri [ 1-4].
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Marepuaiaap MeH Tacijaep.

Kazipri yakpITTa ©3€KTi Macene - Kellcallalbl TalChIpMalapMeH 3epTTey KYpri3uieTiH
KeTicajaibl MOJIENBJCY 3€pTXaHAChIH KYpY, OHIa OOBEKT Typajbl TOJBIK aKMapaTThl, COHBIH
imiage 3D, ke KeHICTIriHae TackiManiay, 3aMaHayd BeO-OpTaHbIH aTpuOyTTapsl Oap yartap,
Oeiine »xoHe ayamo, 3D-anmmanms (1-2 cyperrep) koHe T.0. MaNmIMETTEpai KaMTy. ApHaifbl
TarceIpMaappl MEMeTiH KONTeTreH OarnapiaMaibik Kypaiaap 6ap, onapasiy 0ipi MSC Software
nen atananel. Mpeicanei, MARC MENTAT Garmapnamacst MSC eHiMi OOJBIIT TaOBLIAIBL.
barmapnamansik xacakrama OepikTik, Oy3bUTy KoHE T.0. YIIIH OpTYpJi OU3aiiH HYCKaJapblH
ecenTey apKbUIbl TU3aiiH MICIIMACPIHIH ayKbIMBIH KamTamachkid ereai. MSC OarmapiamMaibik
xacaktamacelHblH Heridinge MARC.MENTAT, NASTRAN, RASTRAN keH Oarmapiamalibik
Kypayaapsl 0ap.
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1 cypet-2D Marc_Mentat 6arnapiramachiHia OOJIIEKTI )Ko0amay.

- =

I
) 1

1 cyperrte xykremene Oip OekiTiireH HykTeci Oap Ka3blK CHIPHIKTBIH MEXaHUKAJIBIK
nedopmanuschl OCHHEIICHIeH.

2 cypet-Pro-Engineering 6argapiamacsinaa npoduibaepal xoodanay.

2-cyperte Pro-Engineering xo0amay OarmapiamMaiblK —KypaiblHAA — KO3FaJITKBIII
(bparMeHTiHiH Ju3aiiHbl KepceTuireH. by Garnapnama sxo0anay/blH «OpTaHFbI ©3€T1HEe» KaTapl,
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TOMEHT1 JCHreiaeri OaraapiamManiapMeH Kakchl kymbic icteiimi kone NASTRAN, PATRAN
XKOHE T.0. CUAKTHI )KOFaphI JICHT €iilTi Oarnapiamanapra OipikTipiireH.

MSC 6arnapiaManblK KacaKTaMachIMEH KbUTY JepeKTep OJOTBIHBIH OpiCTepiH TYHIHIIK
(dopmarra xobamayra 6osazpl (2-4 cyperrep). byt 6i1okTa mapamerpriep yakpITKa, TeMIIeparypara
HeMece 0acka Toyenci3 aifHpIMasbiFa OaiylaHBICTHI ©3repeii. JlereHMeH OelIcCeHIi eMec JeHere
KATBICTBI KE3/IECKEH TYHICTIeNIep/IiH eHyiHe pyKcaT eTuIedi, Oipak erep JneHe KalTanaH OeliceH i
eTiice, eHill KeTKeH TyHiHaep OailaHbicKa TO3IMIUTIK aiiMareiHIa O0aMaca, enendeiini. backarra
alTKaHJa, KO3FaIbIC OYPBIHFBICHIHIIA AJIABIHFE Tajliay HOTHXKeNnepin 2D-3D ymrin jxaHa Tangay
yJIriciHe aBTOMATTHI TYPJAE COMKECTEHAIPYI MYMKIH >KoHE Marc ajibIHFBI Talgay HOTHXKeNIepiH
YKaHa Tajljay YATICIHE aBTOMATTHI TYP/e COUKECTEHAIPE/Il.

KobamayapiH Kenmeci Kamamuapbl Oap: »KeprulikTi (GKyka TOp) Tajijay YJTICIH kKacay,
KYKTEMeJep MEH IIeKapajblK MapTTapibl KOJJaHy, COJMaH KeHiH jkaHa YJTire >JeMEeHT IeH
MaTepHuan KaCHeTTepiH TaralbIHIAy. AJIBIHFBI TaNJIAyJbIH IICKApaIbIK IIAPTTAPBIH AHBIKTAY
YIIiH TaiaJaHbuUIaTeIH HOTHKENep (ailjiblH KOPCETY apKbUIBI TallCHIPMAaHBI OpHATYFa JKOHE
x10epyre 6omnanel. lllekapanap xeprulikTi MOAENIbACH FalIaM/JIbIK YITIre JKajdfaHaThlH TYWIHAEP1
KOpCeTy apKbUIbI aHBIKTana bl Cymep IIacTUKAJIBIK KaIBIITAY )KYMBICTApbl OYKLT OeT aiiMarbiHa
KOJITAaHBUIATBIH apHABl KBICBIM JKYKTEMECIH KaKeT eTell. by epkiH mamagarbl 3JeMEHTTIH
alfHBIMaJbl KbICBIMBI. Marc OOWBIHINIA COHFBI DJIEMEHTTEP KOJJIaHOAChl aPKBUIBI Ke3-KEeJITeH
napamMeTpIIep YIIiH YHEPTUSHBI ecenTeyre 00Jabl.

Tet
Pomnt
Curve
Surface
Volume

Sobd

Connection Property

Region
Connector
Coord Sys
Node
Element
Matenal
Property
Layup
Load

Constraint

3 cyper-PATRAN 6Garnapnamacsinaa TYHiHAl popMaTTarsl OJI0K.

Mojens KenTereH 3JeMEHTTEpre bIIbIpai/ibl, MyHAa 9p 3JeMEHT Oip koHe Tek Oip
JIOMEeHHIH Oeumiri Oombinl TaObuIagbl. bip OemikTiH IMIeKapachlHIa OpHANACKaH TYHiHIep
HIeKapasiarbl OapiblK TYHiHAepAe KailTamanalel. byn TyiiHaep AoMmMeHapanblK TyHiHZep aen
atananel. Ocpliaiiia, 371eMeHTTepAIH KaJlbl CaHbl CEPUSUIBIK (Mapajuieib eMec) iCKe KOCyMeH
Oipaeit, Oipak TYHIHIEpIiH Kalmbl caHbl Kem OoJlybl MYMKIH. Op alMakTarbl ecenTeyliep
KOJIJITAaHBUIATBIH KOMIIBIOTEP/IE KEKe MPOLIECTEPMEH XKY3€re achIpbliaabl. TangayablH QpTYpii
Ke3eHaepinae mnpoiectep Oip-OipiMeH OaitnaHbICybl KepeK. byn mpoiiecc OaitmaHbIc XaTTamachl
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apKBLIBI OHCe Al OpOip KIIacTepilik MalnHa (TYHiH) KOIl MPOIIeCcCOPIIbl MallTuHA O0TYbI MYMKIH.
Conpaii-ak, Marc-Te MaTpUIAJBIK IIEMIMAl Mapajule]b OpBIHAAW aJdaThlH MaTPULIAIBIK
merymiiiep 6ap, an KaJFaH Tajjaay JoHeKTi Typae opbIiHaanaabl. by 6armapiaMana opTak sKapl
Oap MalIMHANAPIBI 13, KJIacTepIIep/Ii Ie KOJIauThIH MICIIiM KOJIJaHbLUIIbL barnapinama OaitiaHbic
yuriH 6acka OJIOKTHIK OarmapiiaMaHbl naiganananael. KommaHOasl memKimTep opTak xaubl oap
MallMHANApAbl KoJjmaiael. by memkimrepai KYHBI oTe XOrapbl Oacka OarmapiamMaMeH e
nainananyra 6osazasl [5-7].

4 cypet-Oye KemenepiHiH xykrepin MSC OarnapiamMachlH/Ia TPOCKITUsIAY.

4 cyperre PATRAN OarmapinamaceiHaa OeIIIEKTI MOJCIBICY >KOHE OeJIIeKTepal
)obarnay nporeci 6eiHenenrer. JKplTy )KYKTeMeENIepiH KOJIaHy apKbLIbl )K00aHbI Oarajiay YIiH
JNECTPYKTHBTI  Oakpulay omicTepi KoHE KYPBUIBIMHBIH  J1e(DOpPMAIUsIIBIK  ChIHAKTaphl
navipanansiagel. MSC Software 6armapnaacel 1960 xbpuiman Oepi adpoFaphilll ©HEPKICIOIHIH
cepikreci 0onbin TabbLIaabl. byt 6armapiamanap TOOBI )KOFaphl JOJIIKIIEH €CENTeyep jKacayra
MKOHE JKOFaphl KbUIAAM/IBIKIICH MOJENBICYTe MYMKIHIIK Oepei.

Hormkenep.

CoHIBIKTaH OTaH/ABIK ©HEPKACIN YIIIH MHTErpalysulaHFaH OarnapiaMaiblK IulaTdopma
Kypy Kaxet. bipikripinren 6araapiaMaiblK KaMTaMa MbICAIbl PETIHAE acManThl, TEXHOJIOTUSIIBIK
npouecTepi 0ackapy KypBUIFBUIAPBIH JKOHE TEXHOJOTHSHBI OacKapylsl »kobanay YIIiH
Mockeyneri Adastra Ltd kommanusicel (www.adasrta.ru) o3ipnereH Trace mode (TMO6)
Oarapiamachl KoJaiisl Oosbin Tabbu1aasl. Kasipri yakeitra Trace mode 6 eHepkacinTiH opTypai
cajaJlapblH/a KEHIHEH KOJIJAHBUIAAbl JKOHE OHbIH KemleHJl Jamybl Oap. Ocbutaiiiia,
KOCIMOPBIHHBIH OHAIPICTIK MpOIECTEepiH aBTOMATTaHAbIpy YIiH Oip FaHa Trace mode 6 Kypausl
KaxeT. bapibIk neHreieri op6ip »ko00a Oip Kypai Kyiecinie xoHe Oip jk00a asichIHAa sKacanabl
(5-cyper). ABTOMATTaHABIPHUFAH OacKapy >KYHECIHIH TEXHOJOTHUSUIBIK IU3aiHBl JIepeKTep
6a3aceiabig, PLC, OPC cepBepiHiH, OnepaTopIbIH )KYMBIC OPHBIHBIH, Ka0IbIKTHIH, IEPCOHAJIIbIH,
OHJIIPICTIK aKMapaTThIH XKOHE T.0. KaliTalaHybl MYMKIH Ka)KeTCi3 >KaFraainapabl O0JaIspMaibl.
bakputay pexxuMi KYpbUIFBIHBI XKo0ajay mpouecinae 6ec OargapiaMa TUTIH HaijanaHa ajiajibl.
TM6 MYMKIHAIKTEpiHIH KOMIIUIri aBTOMATThl Ju3aiiHFa Heri3genareH. bipikripiuiren
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OarmapnamanblK — KamTamachl3s ety Trace mode 6  omepauusulblKk — pecypcTapbIHBIH
CBIMBIMIBUIBIFBIHA JKOHE OIpHeIe ACHreiae eiey >KyHeciH KOMIBIOTEPIIK >koOalayra He.
Mpicainbl, MHeMOTpamma, FBD 610KTapsl, KYphUIBIMABIK MATIH, THarpaMMaiap skoHe T.0.

Kypan OIOTBIHBIH KOHCTPYKIHMSCBIHBIH MBICAJIBIH KapacThIPAaWbIK. OJIIEHreH MOHAEP
KipiC JKOHE IIBIFBIC aPIYMEHTTEP1 apKbUIbI OPHATHLIAIBL. OpOip CUTHAIFA THIITIK MOH, pa3psaTap
XKoHE T.0. TaralbIHAANTAIbl, OCBUIAMIIA HETI3T1 METPOJOTHIIBIK mapameTp canbiHansl. Comgan
KeHiH MaTeMaTtukanblk (QyHknusimapra (5-cyper) FBD-OnokTapbslHBIH — MaTeMaTHKAaJIBIK
Oarapiamanay TUTiH KOJIJaHy apKbLIbl cUTHAI Oepureni [8].

: MY :

falze ' falze !

135 135 675 !

ARG_000 ; K0 :
1 5 1

ARG_001 : :
| 0:2 |

52 s s

5 cypet-FBD-aunarpamMmmanapsiMeH MaTeMaTUKAIBIK K00aIay IbIH TPHUHITHIII.

Ocputaiiia, JepeKTep CUTHAIBI OHZICTENl XKOHE MaTeMaTHUKAaIbIK MOJENbICp TYpPIHIC
ozipieHemi. ABTOMATTBI KypacTeipy omici petiae FBD opiciHig OmokTapel  Oepinei.
Barnapimamainbik KaMTamachl3 €Tyl 137y 1iH HHTETpalusIaHFaH PeXUMI 0a3alibIK J)KOHE apHAMbl
WHXKEHEPIIIK OuTiM Oepy meHOepiHIe KYPTi3UIeTiH MPAKTHKAIBIK KOHE 3€PTXaHAIBIK KYMBICTAp
yIIiH KoJ >keTiMi. KipikTipuIréH SKOHOMHUKAIBIK MOJYJb JKOHOMHUKAJBIK €CENTeylIep MeH
OoJDKamMIap bl €CKepe OTHIPHII, KOO0aHbI KYpyFa *aFaai xacaiapl. XKobamap Myieni TapanTbiy
KOHJICY, TOKTAll Kally »XOHE KaOJbIKTap MEH OHIIPICTIK pecypcTap/blH aFbIMIarbl OHIMIUIIT]
CUSKTBl MaTEepUAABIK pecypcTapra KOJ JKETKI3yiH OaKbUIayIblH OaFaapiiaMajiblK PEXUMI
Herizinae Kypeuiapl [9-10]. TM6 konjgaHa OTBIpBIN, MOOWIBAI OacKapy XyHeciH jkoOanayra
6omnanel. TM6 nerizingeri 3eprxana Nokia, Sony Ericsson »oHe T.6. TenedhoHaapbiHa HETI3[eNTeH
OHJIaliH Oarjapiamalay pexuMinae kymsbic icreiai. Ocbutaiiia, 6aiaHbIc KypaiIapbl apKbLIbI
JiepeKTep CUTHANapbIH OaFJapiaManayra xoHe xkioepyre 6onaapl. Ocpunaiiia, Oy MpakTUKAIBIK
KYMBIC MH)KCHEPITIK OarbITTa OUTIM ajaThlH CTYJEHTTEpre apHaJIFaH JopIiCTEP MEH MPAKTUKAIIBIK
KYMBICTAp PpETIHAE OpTYpJi MOHIepre eHriziie amaapl. bec 3amanayum Oarmapnamanay TuTl
XabpIKapaiblK cTaHaapTrapabl Koiganansl: SFC (cepusnblk GyHKIIMOHANABIK Auarpamma), LD
(6acnanmak quarpammacst), FBD (dbyakimonanst 6mok-cxema), ST (KypbUIBIMABIK MOTIH) JKOHE
IL (myckaynbik Ti3iM). Tepese apkpUibl KociOM Oarmapiamalibl eMec HWH)KEHEepJepre >KyMbIC
xKoOalapblH jkacayFa MYMKIHIIK Oepeni.OKylibutapra »acajaTblH k00a TypiH TaHAayFa
MYMKIHJIIK OepeTiH "Navigator" Oesimi 6ap. backapy KypbUIFbUIapbIH KYpacThIpy HpOIECIiHAe
KeJeci mpoleaypa KOJNAaHbUIAIbl: -ONEpaTOp HEMECe CTYACHT pecypcTap/meTeKTopiap TOOBIH
KypaJbl, -COIaH KeWiH CUTHall TeHepaTOpbIH TaHAaiabl. CHHYcOMAambl, Ke3AeHCOK >XoHE T.O.
JepeKTepi KYKTEy JKOHE eHJey YpHici OarjapiaMaHbIH KIpIiCTIpUIreH Oakpliay peKHMiHE
Heri3AENTeH KYPBUIFBIHBI Kypy TIpolleciH OeifHenmelTiH Kagamaap OoJbIm  TaObLIAIbI.
binimanymsinap "BUpTyanabl" KYpBUIFBIHBI JKacayFa OaiaHBICTHI MPAKTHUKAIBIK >KATTHIFyIap
KacaraHJa, CUTHaugap Oepiaeni koHe maiiina OoJiFaH IIy KOCBUIAIBI, COJAH KEWiH akmapar
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THCTUICH e KopCceTieTi.

Tankpuiay. ABTOMaTTaHABIpbUFaH x00anay xyienepiniy (AXKIK) TyXbIpeIMIamMaibiK
casiacel OpHBIKKaH *OK. ISO 9001 craHmapTTapblHBIH HETi3iH/E >KaTKaH IMPOIECTIK TICUT e
aranatbiH Tocuire HeridaenreH AYKOK TyKbIppIMIaMaibIK CalaChbIHBIH SPTYPJIi aHBIKTaMachl 0ap.
«[IpomeccTik  TOCUIMIH» XaNbIKAPAIBIK CTAaHAAPTTApbIHIA KeJeci CcTaHaapTTap TONTapbiH
kapactbiprad keH: [SO, IEC-te ychiHBUIFAaH  aKmapaTThIK TEXHOJOTHUSIAp CaJlaChIHJAFb
tepmunaepai perreitin ISO/IEC/IEEE 24765:2010 ISO cranmaptsl sxoHe ISO 13567:1998 xone
ISO 10303 IEEE crangaptrapsl [SO, IEC xone IEEE cranmapTTapblHia eHI3UITeH TEPMHUHIIED
Ooutbin TabbUTaAR [ 11-12].

O3 keserinae, ITIL, CMM/CMMI, COBIT, OMG, ASME xanbIkapajblK CTaHJapTTapbl
YIIIH «IPOTECCTIK TOCLI» Heri3ri 0osbin TadsuiMaiael. ITIL, CMM/CMMI, COBIT en annbivex
MPOIIECTeP/IIH KETUTYylH KamTamackl3 eryre OarbitramraHn. OMG xone ASME  cbRy
KypajgapelMeH yiieciMautikke (Oipyiece *yMbIc icteyre) Hazap aynapabl. Ocbutaiima, AXOK
caJlachblHa KaThICThI YFbIM/IAp aTajJFaH XaJblKapajblK CTaHIapTTap/a TaldaHybl KepeK.

KopbIThIHABI.

AXCK kypannapsl yiIiH Ken JIEHIeisIi CTaHaapTTap/abl KaKbIHIACThIPY, OaraapiamMalibIK
Kypaijapapl Haijananyapl skKakcapTyFa KoHE KypAell ejIiey KypaiJapblH jkoOanay Ke3iHge
OPBIH aJIaThIH KaTeJIep MEH OJICI3AIKTEP/Il a3aiTyra MyMKIHIIK Oepeai. OTaHIbIK )KOHE METENTIK
VWITTBIK CTaHJapTTap/ia YCHIHBUIFAH TEPMUHOJIOTUSHBI 3€PTTEH Kelle 9p TYpiIi KOMIIBIOTEPIIiK
OarmapiamManapapl  OaiyanbIcThipa OTHIPHIT, AXKIK TyKbIppIMIaMallbIK aliMarblH aHBIKTayza
HEFYPJBIM TOJIBIK JKOHE JOWEKTI MOJIMETTEpre KOJI JKETKI3y VIIIH BUPTYyalAbl KEHICTIKTE
OacKapyIbIH Kepi OaisIaHbIC KYHECIMEH TOJIBIK OISy KYHECIH KYPY YChIHBIIAIbI.

buriManymsimapabpl  OKBITYFAa apHaJIFaH MYHJAd  TEXHOJOTHSJIAPABI  CHTI3y  TeK
aBTOMATTaH/bIPY MEH KaIlIBIKTBIKTAH OacKapy/abl OKbITYFa FaHa eMec, COHbIMEH KaTap UHTEpHET
HETI31H KoHE KalIbIKTaH OacKapy MyJbTIH NaifalaHy apKbLIbl 3€pTTEYy KYHBIH TOMEHIETYIe
MYMKIHIIK Oepe/i.

O9JEBUETTEP

[1] Morokina G.S., Umbetov U. U. The base of design devices and information control
systems, Taraz, 2016. - 168 p.

[2] Morokina G.S., Sergeev M. M., Porozov I. N. Creation of measuring system on the
basis of integrated program Trace Mode 6 environment at reading of remote lectures for students
of a speciality 200101.65, Saint-Petersburg, 2010. - 8p, 131p.

[3] Morokina G.S., Teaching integrated programmer Trace mode in customs
manufacturing New technologies and forms of education, Saint-Petersburg, 2010. — 39-40p.

[4] Fedotov A. I, Lisin S. K., Morokina G.S. Theory of measurement, Saint-
Petersburg, 2013. -324p.

[5] Morokina G.S., Klopov V. D., Porozov I. N. Development of virtual measuring
systems based on MSC- programs Problems of mechanical engineering and mechanical
engineering, Saint-Petersburg, 2010.- 85-91p.

[6] Morokina G.S., Yakutovych S.V., Sergeev M. M. Technology design of needle
device inmeasuring system based on TRACE MODE Nondestructive testing and Diagnostics
environment, materials and industrial products, Saint-Petersburg, 2010.-98-104p.

[7] Morokina G.S., Some aspects of teaching TRACE MODE 6.06 when lecturing to
adistributed audience Innovative technologies in educational activities, Saint-Petersburg, 2009.-
97-98p.

[8] Morokina G.S., Umbetov U. U., Mailybayev Y.K. Automation design systems for

13



Kazaxcran enpuipic kesmiri. 2024, Ned
ISSN 1814-5787, ISSN online 3006-0273.

mechanical engineering and device node design, Journal of Physics: Conference Series, 2020,
1515(3), 032061

[9] Morokina G.S., Umbetov U. U., Mailybayev Y.K. Computer-Aided Design
Systems of Decentralization on Basis of Trace Mode in Industry, Proceedings - 2019 International
Russian Automation Conference, RusAutoCon 2019, 2019, 8867817

[10] Mailybayev, Y., Muratbekova, G., Altayeva, Z., Zhatkanbayev, O. Development of
models and improvement of methods for formalization of design problems and automating
technical and operational works of railway stations, Eastern-European Journal of Enterprise
Technologies, 2022, 4(3-118), 8-9p.

[11] ISO/IEC/IEEE 24765:2010 System and software engineering (Geneva: 1SO) 410p.

[12] 1SO 9000: 2005 Quality management systems Fundamentals and vocabulary
(Geneva) 30p.

REFERENCES*

[1] Morokina G.S., Umbetov U. U. The base of design devices and information control
systems, Taraz, 2016. - 168 p.

[2] Morokina G.S., Sergeev M. M., Porozov I. N. Creation of measuring system on the
basis of integrated program Trace Mode 6 environment at reading of remote lectures for students
of a speciality 200101.65, Saint-Petersburg, 2010. - 8p, 131p.

[3] Morokina G.S., Teaching integrated programmer Trace mode in customs
manufacturing New technologies and forms of education, Saint-Petersburg, 2010. — 39-40p.

[4] Fedotov A. I., Lisin S. K., Morokina G.S. Theory of measurement, Saint-
Petersburg, 2013.-324p.

[5] Morokina G.S., Klopov V. D., Porozov I. N. Development of virtual measuring
systems based on MSC- programs Problems of mechanical engineering and mechanical
engineering, Saint-Petersburg, 2010.- 85-91p.

[6] Morokina G.S., Yakutovych S.V., Sergeev M. M. Technology design of needle
device inmeasuring system based on TRACE MODE Nondestructive testing and Diagnostics
environment, materials and industrial products, Saint-Petersburg, 2010.-98-104p.

[71 Morokina G.S., Some aspects of teaching TRACE MODE 6.06 when lecturing to
adistributed audience Innovative technologies in educational activities, Saint-Petersburg, 2009.-
97-98p.

[8] Morokina G.S., Umbetov U. U., Mailybayev Y.K. Automation design systems for
mechanical engineering and device node design, Journal of Physics: Conference Series, 2020,
1515(3), 032061

[9] Morokina G.S., Umbetov U. U., Mailybayev Y.K. Computer-Aided Design
Systems of Decentralization on Basis of Trace Mode in Industry, Proceedings - 2019 International
Russian Automation Conference, RusAutoCon 2019, 2019, 8867817

[10] Mailybayev, Y., Muratbekova, G., Altayeva, Z., Zhatkanbayev, O. Development of
models and improvement of methods for formalization of design problems and automating
technical and operational works of railway stations, Eastern-European Journal of Enterprise
Technologies, 2022, 4(3-118), 8-9p.

[11] ISO/IEC/IEEE 24765:2010 System and software engineering (Geneva: 1SO) 410p.

[12] 1SO 9000: 2005 Quality management systems Fundamentals and vocabulary
(Geneva) 30p.

Epcaiibin Maiiabidaes, PhD, MexayHapoaHsiii TPAaHCIIOPTHO-TYMaHUTAPHBII
yHuBepcureT, Anmarsl, Kazaxcran, ersind@mail.ru

14


mailto:ersind@mail.ru

Ipombimuiennsiit Tparcnopt Kazaxcrana. 2024, Ned.  ISSN 1814-5787,  Ned, 2024. Industrial transport of Kazakhstan
ISSN online 3006-0273.

I'anuna Mopoxkuna, k.T.H.,, joueHt, Cankr-IletepOyprckuii rocynapcTBEHHBIN
YHUBEPCUTET a3POKOCMHYECKOTO pruOOPOCTPOCHHE, Cankr-IlerepOypr, Poccus,
galinasm404@mail.ru

dyemat  Jaxamanrapun, PhD, Kaszaxckuii yHUBEpCHUTET TEXHOJOTMHM U OH3Heca,
Actana, Kazaxcran, dus_man89@mail.ru

ABTOMATU3UPOBAHHBIE CUCTEMBbI VIS TIPOEKTUPOBAHUA Y3J10B
YCTPOUCTB MAIIMHOCTPOUTEJBHOI'O ITIPOU3BOJCTBA

AHHOTaNUs. JTa CTaThs MOCBSIIIEHA aHAIN3Y KOHCTPYKIIUU YCTPONCTB C MPOTrpaMMHBIM
obecrieueHreM JUIsi WHXXEHEPHOTO MPOM3BOJACTBA. JIJis TOBBINIEHHS KayecTBa HEOOXOIUMO
ONTUMU3UPOBATE OCHOBHLIC IMMapaMCTPbl MPOHU3BOACTBA. BaxaeiM n COBpPEMCHHBIM TPCHIAOM
SBJISIETCSl MOJITOTOBKA IPOTPaMMHOM TaThopMbl Ui pa3pabOTKM IIOJIE3HOTO U HE 0C000
JOPOTOCTOSIIETO TPOrpaMMHOTO oOecrieueHus. VHTerpanroHHbIE TPOTPAMMBI  TTO3BOJISIOT
CO3/1aBaTh HOBBIE MPOIPAMMHBIE MOAYIIH JUISl YCTPOWCTB MPOEKTUPOBAHUSA B MAIIMHOCTPOCHHUS.
[TpoBenen 0630p mporpaMM aHaIM3a OCHOBHBIX JIEMEHTOB OTICIBHBIX YaCTEH yCTPOWCTB s
COBPEMCHHBIX CUCTCM YIIPABJICHUA. brimo IIOKa3aHoO, YTO HJcA )IHSaﬁHa MO>KET OBITH CBsI3aHA C
MPOrpaMMHOM cucTeMol, HHTerpupoBaHHoW B Trace mode. B Trace mode ectb momynb
IMPOCKTUPOBAHUA W HCCICAOBAHUA JJICMCHTAPHBIX YCTpOI)'ICTB HOBOI'o KadecCcTBa. KOHH@HHHH,
Kacaroluecs BOIPOCOB IPOEKTUPOBAHUA, TPAKTYIOTCA B MEXIYHApOIHBIX CTaHIaprax IIO-
pasHOMY.

KawueBbie cioBa. [IpoektupoBaHue, MoJENIMpOBaHHE, MPOTpaMMHOE oOecTeYeHue,
aHaJM3, aBTOMATH3AITHSI.

Yersaiyn Mailybayev, PhD, International University of Transport and Humanities,
Almaty, Kazakhstan, ersind@mail.ru

Galina Morokina, candidate of technical sciences, docent, Saint Petersburg State
University of Aerospace Instrumentation, Saint Petersburg, Russia, galinasm404@mail.ru

Dusmat Dzhamangarin, PhD, Kazakh University of Technology and Business, Astana,
Kazakhstan, dus_man89@mail.ru

AUTOMATED SYSTEMS FOR DESIGNING UNIT DEVICES OF MACHINE-
BUILDING PRODUCTION

Abstract. This paper is concerned to the analysis of the construction of the devices with
software program for the engineering production. It is necessary to optimize the basic parameters
of production for quality improvement. The important and modern trend is development of the
program platform for useful and not very expensive software. The integrating program allows us
to create new modules of the software for design devices. It was done the overview of the programs
for analyzing the main elements of the individual parts of the construction devices for the modern
control systems. It was shown that the idea of construction connected possible with integrated
software system Trace mode. This product has module for design and investigation of apparatuses
with new quality of elements. Concepts relating to design issues are interpreted by different
approaches in international standards.

Keywords. Design, modeling, software, analysis, automation.
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YK 681.5.037.8
V. Ymoberos!, A. lllununkyaosa?
Kazaxcko-Typenkuii MmexayHapo bl yausepcuret uM. Koxxa Axmer Scaym, Tpykecran,
Kazaxcran
Mesx1yHapoAHbIN TAPHCHOPTHO-T'YMaHUTAapHbIN yHUBepcuTeT, Anmatsel, Kasaxcran
E-mail: sh.anell4@mail.ru

AHAJIN3 KOJIEBATEJIBHBIX ITPONECCOB B YIIPYT'UX U BSI3BKOYIIPYT'HX
CPEJAX U DJIEMEHTAX KOHCTPYKIUMU J1JIsA IPOTHO3UPOBAHUSA
OCTAHOB OBOPYJOBAHMUA

AnHOTanudA. 3a7aduu CBOOOJHOTO KoJIeOaHUsI TIJIOCKOTO DJJIEMEHTAa HCCIEAYIOT BCE
OCTalbHBIC KpaeBble 3aJaud, IS pEIICHUS KpaeBbIX 3ajad JIaHo o0000IIeHue MeTona
JCKOMIIO3MIIMNU B AHMHAMHKCE, HpI/I 3TOM IIOKa3aHO, 4YTO METOJ IACKOMIIO3HUIITUU I[aéT TOYHOC
pemeHHe, nonyquﬂoe pr[MI)IM METOJA0M, 3TO B CBOIO oqepem) Jar0T BO3MOKHOCTH TeCTI/IpOBaTB
JICTAJTU MPOU3BOACTBCHHBIX YCTAHOBOK Ha MPEIMET U3HOCA ITPUBOIAIICH K OCTAHOBE OTICIIEHOTO
00OpYIOBaHUS WJIH TIEJIOTO TEXHOJOTHYECKOTO Tipoliecca. [IpoBepsst aetanu o0OpyJdOBaHHS Ha
HpO'—IHOCTI), I/I3y‘—Ia$I CTCIICHU pI/ICKa BO3MOXKHBIX IIOJIOMOK, MOKHO HpOFHOSI/IpOBaTI) aBapI/IHI)Ie
OCTAHOBBI, TAKKE ITOABJISACTCS BOSMOKHOCTDh CO31aHUA KOHTpOJ'II/IpyeMBIX OCTaHOB.

KawueBbie cioBa. [IpoektupoBaHue, MoOJEIMPOBaHHE, MPOTrpaMMHOE oOOecTeYeHue,
aHaJN3, aBTOMATH3aIHSI.

BBenenue.

PazBuTHe HAyKH U TEXHUKH, CO3/JaHNE HOBBIX KOHCTPYKIIHA U COOPYXEHUM, HCTIOIb30BaHNE
KaueCTBCHHBIX MATEpUAJIOB W TEXHOJIOTHH, OTBEUYAIOIMIMX BBICOKOMY YPOBHIO HAy4HO-
TEXHUYECKOTO IPOrpecca, BHIABUTACT MOBBIIICHHBIC TPEOOBAaHUS K MCCIICIOBAHUIM B 00JIaCTH
JTUHAMUKH 1e(OPMUPYEMBIX CPE/I.

[IpuknagHbie 3a1a4M ¥ 3aKOHBI BHYTPEHHETO Pa3BUTHs (DYHAAMEHTAIBHBIX UCCIEAOBAHUN
B MEXaHHUKe 1e(POopMUPYyEeMOT0 TBEPIOTO TeJla BHIABUIN TCHACHIIMH K TIOCIICIOBATEIIHHOMY YUETY
(DM3UKO-MEXaHMYECKUX CBOWCTB MaTepHUaJIOB, XapakTepa WX ne(GopMHUpOBaHUS BO BPEMEHH,
3¢ (})EeKTOB B3aUMOCBS3M MEXaHMYECKHX AC(POPMAIMOHHBIX IIOJEH C TeMIepaTypHbIMHU,
ANEKTPUYECKUMHU M MAaTHUTHBIMHU ITOJISIMH, TEOMETPUYECKOTO CTpoeHHMs Te1. Cpeu 3TUX mpooiieM
OJIHO W3 BEAYIIUX MECT 3aHUMAIOT NPOOJIEMbl TEOPETUYECKOrO aHaiu3a KoJiedaTeabHBIX
MIPOLIECCOB B YIPYrUX U BSI3KOYINPYTHUX CpPEelax M DJIEMEHTaX KOHCTPYKIUH, HECTalMOHApHO
B3aMMO/ICHCTBYIOLIUX C OKpYKarolel neopMupyemoil cpeoi.

MartepuaJjbl 1 METOBI.

N3ydenue ux cocTaBisieT mpeaMeT oo1eit Teoprun KoaebaHuit 1 TEOPHH BOJIH, MOTYUYHUBIINX
B HACTOSIIEE BPEMS LIUPOKOE Pa3BUTHE.

[TosmoxuTenpHbIE PE3YNIbTATHI JAHHBIX UCCIIEA0BAHUN IIPUHOCAT OJIb3Y IPU PACCMOTPEHUU
CTAIlMOHAPHBIX, HECTAI[MOHAPHBIX KOJIEOATENBHBIX U BOJHOBBIX IMPOLIECCOB B AKCIUTyaTallMH
MIPOU3BOJICTBEHHOTO 000PYIOBaHUs, C IEIbI0 KOHTPOJS U3HOCOB JIeTallel U MPEeIBAPUTEIHLHOTO
OTIOBEUIEHUSI O BO3MOXKHBIX OcTaHOBax. Ha pucyHke 1 moka3ana Oe3rpaHuYHas B IUIaHE

IUTIACTHMHKA TOJIIIUHOMN 2h]_ .
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Pucynok 1 - besrpannyHas B IiaHe TUIACTUHKA TOJIIIAHOU 2h1 JIekamnas nojJ BEpXHUM

croem tommHoi Ny — Ny Ha moBepxHOCTH MOMyNpocTparcTa Z < —My

B coBpemMeHHBIX NPOW3BOJCTBEHHBIX OOOPYAOBAHUSX BCE OOJIbLIEE pacCIpOCTpaHEHHE
MOJIy4aloT MaTepHaibl, o0saJaroye BI3KOYNPYTUMH CBOWCTBAMH, B YACTHOCTH MOJUMEPHBIE;
(GbyHIaMeHTaJIbHbIE HCCIEIOBAaHUS B 00JacTH HECTAllMOHAPHBIX IMPOILECCOB eHOPMUPOBAHUS
BSI3KOYNPYIUX TEl U KOHKPETHBbIE pacueThl 3JEMEHTOB WMH)KEHEPHBIX KOHCTPYKIMH U3
BSI3KOYIPYrUX MaTEpUaIOB HAXOIAT IIMPOKOE MPUMEHEHHUE B PA3IMUHbIX 001aCTAX UHKEHEPHON
npakTuku. Croma BXOIAT 3aJauyd  ONpPENENEeHHUS IPOYHOCTH, OLEHKH HAJeKHOCTH U
JOJITOBEYHOCTH, OIpE/eIeHHE YAaCTOTHBIX XapaKTEPUCTUK, BIOOpA ONTHMAJIbHBIX ITapaMETPOB,
obecneunBaromux 3pGEKTUBHBIE YCIOBUS AKCIUTyaTallud, YCTOWYMBOCTH U HEKOTOPBIE JPYIrHe
BOIIPOCHI, CBSI3aHHBbIE C TIOBEJACHHWEM OJJIEMEHTOB KOHCTPYKLIMH TMpU JEHCTBUM HAa HHUX
JUHAMHYECKUX BO3JCUCTBUNA. OTH HCCIENOBAaHHS MMEIOT IIMPOKUN CIEKTP aKTyalbHBIX
MIPUJIOKEHUH B TaKUX 00ACTAX HAYKH U TEXHUKH, KaK celcMOoIorus, reousrka, aKkycTuieckas
ne(peKTOCKOMHSI, MATMHOCTPOEHUE, KOCMUYecKasi TexHoJorus [1].

Pe3yabTarsl M 00CyKIeHUS.

AxTyanbHON MpoOiIeMOl COBPEMEHHOTO 3Tana TEOPETUUYECKHX HMCCIEI0BAHUN B 00IacTH
HECTAIIMOHAPHBIX KOJICOAHWM BS3KOYNPYTUX Tell, Hapsiay C pa3paboTKOl HOBBIX Mojenen
JMHAMHYECKOTo Ae(GOopMUpPOBaHUS BAZKOYIPYTUX MAaTEPUAIOB, OJU3KUX K SKCIIEPUMEHTAIbHbBIM,
SBIISeTCA pa3BUTHE A(PPEKTUBHBIX MAaTEMAaTHUYECKHX METOJIOB HCCIEAOBAHMS MHOTHUX KJIacCOB
IUIOCKUX M TPOCTPAHCTBEHHBIX 33/71a4 B PaMKaX M3BECTHBIX MOJEJEH, TEOpEeTHYEeCKU aHalu3
OCHOBHBIX MEXaHUYECKUX (haKTOPOB, 00YCIOBICHHBIX BIUSHUEM BS3KOYIPYTHUX MapaMeTPOB.

HecmoTpss Ha Oosblioe KOJIMYECTBO TEOPETUUYECKUX M TPHUKIAJHBIX HCCIEOBaHUN B
paccMaTpuBaeMoi 061acTi, IpoOIeMbl PEIIEHUs] MHOTHX BaXHBIX KJIACCOB KPAeBBIX 3a7a4 U UX
aHajM3a OCTAIOTCSI B OCHOBHOM OTKPBITBIMHU WM K€ TpeOyloT JaibHEeHIIel yTOuYHEeHHOH
pa3paboTKH.

K ux uncny npuHajuiexar 3aadl 0 HeCTallMOHAPHBIX KOJIEOAHUSAX CTEp)KHEH, MIaCTUH U
oOojyouek ¢ ydyeroM peosorud. Ilpu pemeHuM 3amauy 3TOro Kjiacca B KauyecTBE OCHOBHBIX
pasperariux ypaBHEHHH NTPUMEHSIOT PUOIKEHHbIE YpaBHEHHs KOJIeOaHus, MOTyuYeHHbIE U3
TPEXMEPHBIX YPaBHEHHH [BMKEHUS TEOPUM YIPYTOCTH C IOMOIIBIO Pa3IMYHBIX THUIIOTE3 U
MIPEANIOCHIIIOK MEXAaHMUYECKOTO WJIM TE€OMETPUUYECKOTO XapakTepa, KOTOpPHIE CYIECTBEHHO
YIPOILAIOT PELICHUS 3a1a4H.
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KpomMme Toro, ucxoqHyr0 TpEXMEPHYIO 3a/1a4y TEOPUH YIIPYTOCTH CBOJAT K IBYXMEPHOU UIIH
OJIHOMEPHOM U C IOMOIIBIO PA3JIMYHBIX MATEMAaTUYECKUX METOJOB, B YHUCIIE KOTOPBIX TAaKUE
METO/1bl KaK BapHallMOHHBIM, aCUMIITOTUYECKUN, METO/] CTETIEHHBIX PAJIOB U JIp.

K HacTosiieMy BpeMeHH BBIIIOJHEHO 00JIbII0E KOJIMUYECTBO UCCIEA0BAHNMN 110 PUBEICHUIO
TPEXMEPHON 3a7auu K JABYXMEPHOM WHXEHEPHBIMM M MaTeMaTHuecKuMu meroiamu. Ho 3tu
HCCIIEIOBAHUSI HE MCYEPIBIBAIOT MPOOJIEMY IMOJHOCTBHIO, IO3TOMY MpodjieMa H3Y4EHUs
JUHAMUAYECKOTO TOBEJICHUS KPYTrOBBIX CTpPEXHEH, B3aUMOJIEHCTBYIOIIUX C AehOPMUPYEMO
Cpeloil Ha OCHOBE ypaBHEHUH K0Jie0aHM, BEIBEACHHBIX C IOMOIIBIO CTPOTOr0 MaTEMAaTUYECKOTO
ammapara TpeOyeT nanpHeimero nccieaoBanus. O6IacTb MPUMEHEHUS TaKUX 33/1a4 IOCTaTOYHO
LIMPOKa, NOO KPYrOBbIE CTPEKHU SIBJISIOTCS JIEMEHTAMU MHOTHUX MHKEHEPHBIX KOHCTPYKLUH,
Ha4YMHAas OT IPOCTEHIINX MallluH, TPUOOPOB U COOPYKEHHM, KOHUYAs CIOKHENIIEH KOCMUYECKOI
TEXHUKOW, aTOMHBIX M THUIAPOIIEKTPOCTAHLMM, CYAOCTPOECHUEM U T.J. YUET PEOJIOTHYECKHX
CBOMCTB M aHU30TPONMU MaTepuaja o00J04YKa B3aUMOJCHCTBYIOLIEH Ccpenbl, U3MEHEHUs
TEeMIIepaTypbl, MEPEMEHHOCTU TOJIIMHBI U JPYrUX (PaKTOPOB NPUBOAUT K 3HAUUTEILHOMY
YCIIOKHEHHIO TIPU UCCIIEOBaHMIX JaHHBIX 3a1a4. C Apyroil cTOpoHbl, IPAaBUIBHBIM y4eT 3THX
(dakTopoB HMeeT OoybllIOE 3HAue€HUE s OOecreueHuss MPOYHOCTH, HAJIEKHOCTH H
JOJITOBEYHOCTH KOHCTPYKLIUM, TO3BOJISIET B 3HAYUTEIBHON CTEIIEHN COKOHOMHUTh MaTe€pUalIbHbIC
pecypcsl 1 MUHUMHU3UPYET U3HOC 000pynoBaHus [2].

N3HOC —mocTeneHHass NOBEPXHOCTHAs paspylIeHUWE Marepuaga ¢ HW3MEHEHHEM
reoOMeTPUUYECKUX (OPM M CBOMCTB OBEPXHOCTHBIX CJIOEB JI€TaNIEH.

Hwxe nepednciieHs! BUJIbI H3HOCOB:

-HOPMAaJbHBIN;

- AaBAPUIMHBIMN.

B 3aBucHMOCTH OT MPUYHMH U3HOC JETUTCA Ha 3 KaTEerOpUH:

1. XUMHYECKUH;

2. dhuszndecKkuit;

3. TemnoBoi

HopmanbHblii U3HOC — M3MEHEHHUE Pa3MEPOB, MPOUCXOMSAIIEE B KOPOTKHM CpPOK H3-3a
HEMPaBWIBHOTO MOHTaXa, SKCIUTyaTallii U TEXHUYECKOTO OOCITyKUBaHUSI.

XUMUYECKUI U3HOC — 3aKJIF0YaeTCsl B 00pa30BaHUU Ha MMOBEPXHOCTHU AeTajeil TOHYaHIInxX
CJIOEB OKHMCHM C IOCJIEIYIOIIMM OTIIETyIIMBaHUEM 3THX cioeB. [Ipoucxopsmue pa3pylieHus
COIIPOBOXKIAOTCS MOSIBJICHUEM P)KaBUMHBI, pa3beJaHusl MeTaja.

[IpuunHOi#l pU3NYECKOro U3HOCA MOKET OBITh:

- 3HaYUTEJIbHbIE HATPY3KH;

- IOBEPXHOCTHOE TPEHUE;

- abpa3uBHOE U MEXaHUYECKOE BO3/ICHCTBUE.

W npu 3TOM Ha geTansx nosBIISETCS:

- MUKPOTPELIUHBI;

- TPELLUUHBI;

- IOBEPXHOCTh METajla CTAHOBUTCS IIEPOXOBATAS.

dusnueckuii U3HOC ObIBAET:

-OCITIOBUIHBIIA;

-yCTaJI0CTHBIH;

- abpa3uBHBIIA;

- DpO3HUs.

TennoBoi M3HOC — XapaKTEPU3yEeTCsl BOSHUKHOBEHUEM U IMOCIEAYIOLIUM DPAa3pyLICHUEM
MOJIEKYJISIDHBIX CBS3€i BHYTpH MeTasia. BO3HMKaeT M3-3a NOBBILIEHHOW WM TOHMKEHHOMN
TEMIEPATYPHI.

[IpuunHBI, BIUAOLINE HA U3HOC!

1. KauecTBO Marepuaia neranei.
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Kak mpaBwito st O0JBIIMHCTBA JeTaNeii U3HOCOYCTOMYMBOCTD TEM BHIIIIE, YEM TBEPIKE UX
MMOBEPXHOCTh, HO HE BCETJIa CTENEHb TBEPAOCTU MPSAMO MPOMOPIUOHAIBHA U3HOCOYCTOMUNBOCTH.

Martepuanbsl, oOIagarOIUe TOJBKO  OOJBIION  TBEPIOCTHIO HMEIOT  BBICOKYIO
M3HOCOYCTOMUMBOCTh. OJIHAKO TIPH ATOM BO3PACTAET BEPOSITHOCTH MOSBJICHUS PUCOK U OTPHIBOB
gacTul] Matepuana. [loaToMy Takue JeTand JOJDKHBI 00NafgaTh BBICOKOW BSI3KOCTBIO, KOTOpAst
MPENSATCTBYIOT OTPBIBY 4acTHIl. Eciu 1Be netanu M3 OAHOPOJHBIX MATEPUAJIOB UCIBITHIBAIOT
TpPEHHUE, TO CJIEJOBATENIBHO C MOBBIIICHHEM K03 duiimenTa TpeHns OHl ObICTPO M3HAIINBAIOTCS,
clleIoBaTeNbHO 0oJiee AOPOrHe U TPYAHO 3aMEHSEMBbIE JIeTalld HYXHO HM3TOTOBIATh U3 Oosee
TBEPJIOTO, KAYECTBEHHOTO M JOPOTOr0 Marepuajia, a Ooyiee JemeBble MPOCTHIE ACTald
M3TOTaBIIMBATh U3 MaTepHalia ¢ HU3KUM KOA(DDUITMEHTOM TpEHUS.

2. KauecTBO 00pabOTKHM MOBEPXHOCTH JIETAIIH.

VYcTaHOBIIEHO TPH NEPHOJIAa U3HOCA JETaH:

- HAYaJIbHBIA TIEPHOJI TPUPAOOTKH — XapaKTEpU3yeTCsl OBICTPHIM YBEIWYEHUEM 3a30pa
TTOJIBMKHBIX COCTMHCHUIA;

- Tepuoj YCTAaHOBHUBILErocs H3HOCA — HaOIIOAAeTCs MEUIEHHOE, IIOCTEIEHHOE
W3HAIINBaHUE;

- mepuo ] OBICTPOTO, HAPACTAIOIIETO N3HOCA — BBI3BIBAEMbIN 3HAYUTEIHHBIM MTOBBIIICHHEM
3a30pOB ¥ U3MEHEHHEM I'eOMETpUUYECKUX (POopM eTanen.

J171s1 IOBBIIIIEHUS CPOKA CITY>KOBI ieTanield He0OXO MO

- COKpaTUTh MaKCHUMAaJIbHO MEPBbII Mepuoj, MyTeM OY€Hb TOYHOW U YUCTON 00pabOTKU
JeTaliel;

- IOBBICUTh MAKCUMAJILHO BTOPOY MEPUOL;

- IPEIOTBPATUTh TPETUI MTEPHOI.

3. Cmaska.

Cnoii cma3ku, BBOJUMOW MEXKAY TPYUIMMHCS JETAIAMHU IIOMajas, 3amoJHIET BCE
IEPOXOBATOCTH U HEPOBHOCTH M YMEHBIIAET TPEHUE U U3HOC BO MHOTO pas3.

4. CKOpOCTh ABMKEHHMS JACTANCH U yIETbHOE AaBJICHUE.

Ha ocHOBaHMM ONBITHBIX JAaHHBIX YCTAHOBJIIEHO, YTO IPH HOPMAJIBHBIX YAEIbHBIX
Harpy3kax u ckopoctsx aswxeHust ot 0,05 go 0,7 pa3ppiBa MacisiHOTO CJIOS HE MPOUCXOJUT U
neranb paboTaer 10aro. Eciu moBbICUTh HAarpy3Ky, TO H3HOC €Ty BO3PACTET MHOTOKPATHO.

5. HapyiieHnue %ecTkoCcT B HEMOIBUKHBIX JIETaNISIX.

6. Hapyienne nocajox.

7. HapyiieHne B3auMOpacoJIOKEHUS JETAIEH B CONPSHKEHUSX.

Ha ceromusimmnamii neHp OOJBIIOE KOJIMYECTBO OOOpPYIOBaHUS, HCIHOJIB3YEMOrOo Ha
NPEANPUITHUSAX, OCHAIIEHO AaBTOMATU3UPOBAHHBIMU CHCTEMAMU KOHTPOJSI TEXHOJIOTMYECKUX
napameTpoB. Takue CHUCTEMBI MO3BOJISIOT MPOU3BOAUTH COOpP TEXHOJOTHYECKHUX IapamMeTpoB,
XpaHUTh JaHHBIE O PEeKUMax paboThl 00OpyIOBaHUs, OTIOBENIAaTh 00 aBapUITHBIX CUTYaIUSIX U
HEUCIPABHOCTAX. AKTYaJIbHOCTh Pa3pabOTKH METOJOB OMpeeNICHUsI COCTOSTHUS 000pyI0BaHuUs
Ha OCHOBE TEXHOJOTMYECKHX MapaMeTpPOB OOBSCHAETCS MPUHIMIHATIBLHOW HEOOXOIUMOCTHIO
CBOEBPEMEHHOI'O OMNPEICICHUS] COCTOSHUM MAIIMH W arperaTtoB € LENbI0 MNPeIOTBPAILCHHS
HEHCIPABHOCTEH U aBapuit obopymnoBanus [7].

Jlyis 4McneHHOro aHaln3a 3a/1a4 Koyie0aTeNbHbBIX MPOIIECCOB B YIPYTUX U BA3KOYIPYTUX
cpelax MOKHO YCIIEUTHO MPUMEHSITh TPUOIIKEHHBIM METOJ] MOJIyYEHHUS! YACTOTHBIX YPaBHEHHIA
HA OCHOBE METOJa JIEKOMITO3MIINH, Pa3BUTOr0 B paborax mpodeccopa I'.U. IMmernynoro [3-4]
JUISL 3371a4 CTaTHUKH.

PaccmoTpuM psan 3amad  koneOaHUS IJIOCKMX MPSMOYTOJBHBIX JIIEMEHTOB IPHU
MPOU3BOJBHBIX TPAaHUYHBIX YCIOBHUSAX MO KpasM 3JIEMEHTa C LEJIbI0 OINPEACNICHUs] 4YacTOT
COOCTBEHHBIX KOJIEOAHHI METOI0M JI€KOMITO3UITUH.

N3n0%uM MOCTaHOBKY METO/Ia Ha CIIy4aid MIIOCKOTO JIeMEeHTa, KOrJa MaTepuall 3JIEeMEeHTa
ynpyruii. B panpHeiimmem meron OydeM NPUMEHSThH U AN DIEMEHTOB U3 BS3KOYIPYroro
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MaTepuana. Ha pucynke 2 moka3aHa KpuBble M3MEHEHHS YaCTOT COOCTBEHHBIX KOJeOaHW Jyis
BSI3KOYIIPYI'OM IUIACTUHKHU.
B ciyuae miockoro asieMeHTa M3 YIOPYroro Marepuana NpUOIMKEHHOE YpaBHEHUE
MOTIEPEYHOT0 KOJIeOaHUsI 4YeTBEPTOTO MOPS/IKA 3AIUIIIEM B BHJIE

0° o'W o'W
AZ\N—DO?AW+D1 = +D, e =0, (1)

e koxpdurmentsr Dy, D), D, onpenensiorcs reomerpueit u cBoiictBaMu MaTepuana miockoro

JJIEMEHTA.
Pemenue ypaBuenus (1) Oynem nckatb B BUzE

b
W = exp(l H)Wo (x,y) ()

Hoxcrapnss (2) B ypaprenus (4.6.1), nna W, monyuaem ypasrnenne

b bY| . (bY
AZWO + DO(E) ngWO +§2(Ej Dl(ﬁj 4;2 _DZ 0 :O (3)

,Z[J'ISI IONPUMCHCHUA METOJa ACKOMIIO3WIUHA yz[06Hee BBECTH HOBBIC HE3aBHCHMBIC U
3aBHCHUMBIC ICPCMCHHBIC

V4 !
X B=ryn Wo=—v:
1 2
| | (4)
i:_l; —_1
l, A

B nepemennbix (4) ypaBHenue (3) npuHUMAET BHU]T

4 4 4 2
o o2 O a0 +/112D0(%)§2><

oo’ da203? op*
5)
82v 262v 4 b 2 2 b 2 2
x aaZM o + - & DlH E2-D, [v=0

Metoa JAEKOMIO3MLIMKM B TEOpUM KojeOaHMs B o0OmIell MOCTaHOBKE CBOJUTCA K
cienyroeMmy [5].

DopMmynupyeTcs IOCTaHOBKA BCIIOMOTaTeIbHBIX 3a/1a4.

3anmauva 1. Haiitu pemienue ypaBHeHUs
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o'y,
oa’

= £ Y(a, B) (6)
MIpH TPAHUYHBIX YCIIOBHUAX

L(e@.p)=0;  L(a.p)=0; (a=07) (7)

3anaya 2. Haiitu penieHue ypaBHEHUsI

4
A Z ﬁvi = {®(a.p) ®)

IIPY TPAHUYHBIX YCIOBHSX
L@ p)=0; Lla.p)=0; (8=0x) (©)

I'pannuHBIE YCITOBHUS Ha Kpasx IIACTUHKH 3aBHCSAT OT YCIIOBUH €€ 3aKperieHHus WM Ha
CBOOOJHOM Kpae OT HanpsuKeHHH.
OcraBmiascs 9actb ypaBHeHU (5)

4 2 2 2 2
249 Vs ADO(EJ £? —Z Vs | 29Vs +sz0(%) <

da’o3? ’ h a? op°
(10)
b 2
<& 0y ) &7, s+ £ )+ £ Ve )0,

roe f (”(a, ﬂ ) MPOU3BOJIbHBIC (PYHKIIMH, BUJ KOTOPHIX 3aBUCHT OT PEIIaeMbIX KPaeBbIX 3a/1a4.
Crnenyst METOIy IEKOMIIO3UIIMU Oy/IeM CUYUTATh, YTO

1
Vg = > [Vl + Vz] (11)

1 YCJIOBUC JOJDKHO BBIIIOJHATHCA B 3aIaHHBIX TOYKAX INIOCKOTO 3JICMCHTA.
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=

AN

0 2 4 6 8 10 y
Pucynoxk 2 - KpuBbie 13MEeHEHHs 4acTOT COOCTBEHHBIX KOJICOAHUM JJIsI BA3KOYIIPYTroi
IUTACTUHKHY IIpA Ty = 0,5, () =1, To = 5,1/1 = 0,34 uVs :0,3

OO1ue pemeHus ypaBHEHH BCIoMOTraTeNNbHbIX 3a1a4 (6) u (8) UMEIoT BU]

3 2

v, = fl(a’ﬁ)+%¢l(ﬂ)+%¢2(ﬂ)+a¢3(ﬁ)+¢4(ﬂ);

v, = fl(a’ﬁ)"'%3'7”1(0‘)"'%ZWZ(Q)+IBW3(Q)+W4(Q);

re @, IpOU3BOJIbHbBIC (HYHKIMU apIryMEHTOB M OLPEIEIISIOTCS U3 IPAHMYHBIX YCIoBHH (7) 1

9).

(12)

B nanpHelimeM nmpou3BosbHbIC PYHKIIMHM B 00IIEM BUJIE TIPEACTABUM KaK

£, )= Y af} sin(an)sin(m), (13

n=l j=1

rjae a,(]J,l TIPOM3BOJIBHBIE IOCTOSHHBIE, a (GyHKIHH | j (a ] ) B 00IIUX penieHusx (4.6.12) paBHbI
0 zal)
fy(er, B)= > —rsin(an)sin(Am);
n=1j=1 N
o &al) .
fo(e, B)=>>" - sin(an)sin(m). (14)
n=l j=1

I/ICHOJ'ILBy}I YaCTHBIC PCIICHUSA 3a4a4 IPH 3aJaHHBIX I'PAHUYHBIX YCIIOBUAX W UCIIOJB3Yd

()

.. J
HpI/I6J'II/DKCHHBIC MNpEaACTaBJICHUA (11), JJId HAaXOXJICHHA HCHU3BCCTHBIX an’m noJjrygyacm
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OJIHOPOJIHYIO JIMHEHHYIO CHUCTEMY alreOpandecKuX YpaBHCHUW, HETPUBUAIBLHOE pELICHHE
KOTOPBIX IPUBOJIUT K YACTOTHOMY YPaBHEHHUIO.

BbiBOabI.

Takum o0Opaszam, TPUOTIKEHHBIA METOJ| JEKOMIIO3HUIIMH TIO3BOJIIET HAXOIUTh YaCTOTHI
COOCTBEHHBIX KOJICOAHH IIOCKUX 3JIEMEHTOB. 3a/1a4M JIJIs BA3KOYIIPYTroro MaTepuaa MI0CKOTo
JJIEMEHTA PEIIalOTCs aHAIOTUYHO.

AHAIIUTUYECKUE W YHUCIIOBBIC PE3YJbTAThl, MOJYYCHHBIE B CTaThe IO HCCICIOBAHUIO
COOCTBEHHBIX KOJICOAHWI MPSMOYTOJBHBIX B IUIAHE IJIOCKHX 3JIEMEHTOB W PACIPOCTPAHCHUIO
TapMOHUYECKMX BOJH B IUIOCKHX OJJIEMEHTAaX, ITO3BOJISIOT KOHCTATUPOBATH BO3MOXKHOCTH
MPUMEHCHHSI JICKOMIIO3UIIHOHHOTO METOJa JUIS TOJNyYSHHS TOYHBIX PEIICHHH KOJeOaTelIbHBIX
MIPOIIECCOB B YIIPYTUX U BA3KOYIPYTUX CPENIax U dJIEMEHTaX KOHCTPYKIIHH JUISl TPOTHO3UPOBAHUS
ocTaHoB oOopynoBaHus. Ha OCHOBE TEOPETHUYECKUX PE3YIbTATOB CHOPMYITUPOBAHEI M PEIICHBI
KpaeBbIe 3a/1a4M O COOCTBEHHBIX KOJEOAHHSIX MPSIMOYTOJBHBIX TUIOCKAX 3JIEMEHTOB, KOTOPHIC
CMO/JIeTUpOBaHbI B TiporpamMme Trace Mode. 3agaun cBOGOHOTO KOJICOAHHUS TUIOCKOTO DJIEMEHTA
HCCIIeTyeT BCE OCTAJbHBIC KPaeBbIE 3aJlauM, JUIS PEIICHUs KpPaeBbIX 3ajJad JaHO 000OIICHHE
METO,/1a JICKOMITO3UITNHU B TUHAMHKE, IIPH STOM TTOKa3aHO, YTO METO/I JICKOMITO3HUIIHH JaET TOYHOS
pelIeHne, OJyYCHHOE MPSMBIM METOJIOM, 3TO B CBOIO OYEPE/Ib JAFOT BO3MOXKHOCTh TECTHPOBATH
JICTAJTU MPOU3BOACTBCHHBIX YCTAHOBOK Ha MPEIMET U3HOCA ITPUBOIAIICH K OCTAHOBE OTICIIEHOTO
000pYIOBAHUS WITH [IEJIOTO TEXHOJOTHYECKOTO TpoIiecca.
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KABJBIKTBIH TOKTAYBIH BOJI’KAY YLUIH CEPIIIM/I ’KOHE TYTKbIP
CEPHIMAI OPTAJIAP MEH K¥PbUIBIM/IBIK QJIEMEHTTEPAEI'l TEPBEJIIC
MNPOLHECTEPIH TAJIJAY

Anparna. Teric snemMeHTTIH epkiH TepOemic ecenrtepl OapibIK Oacka MIETKI ecenTepal
3epTTei 1, eTKl ecenTepal enly YIIiH JUHAMUKAAaFbl bIAbIpay o/IICIH JKajmblaay OepiireH, ai
piIbIpay omici Tikemed OJICTIEH ajbIlHFAH HAKTHI MIEHIMA1 OEpeTIHIIr KepceTuireH, Oyl o3
KE3€T1HJe OHIPICTIK KOHABIPFbUIAPAbIH O6JIIIEKTEPIH TO3yFa ChIHaAYFa MYMKIHIIK Oepesi. keke
XKaOJBIKTBIH HeMece OYKUI TEXHOJIOTHSJIBIK TMPOIECTIH TOKTayblHa okenenl. KaOabIKThIH
OenmiekTepiH OEpIKTIKKE TEKCepil, BIKTUMall ChIHY KayIliHIH JOpeXKeciH 3epTTed OTbIpHII,
amaTTHIK TOKTayJapbl OopkKayra 00JIa/ibl, COHBIMEH KaTap OaKbUIAHATHIH asuiaamanapbsl Kypy
MYMKIHZIr1 6ap.

Kint ce3aep. XKobGanay, moxenpaey, OarmapiaMaiblK KaMTaMachl3 €Ty, Tajlaay,
aBTOMATTaHIBIPY.

Umirbek Umbetov, d.t.s., professor, Kh.A. Yasavi International Kazakh-Turkish
University, Turkestan, Kazakhstan, uumbetov@mail.ru

Anel Shynykulova, Ph-D, International Transport and humanitarian University, Almaty,
Kazakhstan, sh.anell4@mail.ru

ANALYSIS OF OSCILLATORY PROCESSES IN ELASTIC AND VISCOELASTIC
MEDIA AND STRUCTURAL ELEMENTS TO PREDICT EQUIPMENT SHUTDOWNS

Abstract. The problems of free oscillation of a flat element explore all other boundary
value problems, for solving boundary value problems, a generalization of the decomposition
method in dynamics is given, while it is shown that the decomposition method gives an accurate
solution obtained by the direct method, this in turn makes it possible to test the parts of production
plants for wear leading to the shutdown of individual equipment or an entire technological process.
By checking the parts of the equipment for strength, studying the degree of risk of possible
breakdowns, it is possible to predict emergency stops, and it is also possible to create controlled
stops.

Keywords. Design, modeling, software, analysis, automation.
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OB30P OYHO-CETEBOI'O OBYYEHMUS KAK TUII JUCTAHLHHUOHHOI'O
OBYYEHUA

AnHoTanus. B Hamnre Bpems Bce OOJIBIIYIO TOMYJSIPHOCTD MOJIydaeT OHJIAH OOydeHue.
Co3naroTcst Bce HOBBIE MPOTPAMMBI 00YUCHHUS, pa3padaThIBAIOTCS €IUHBIC CTAHIAPTHI [Tl OHJIAHH
o0yuenusi. O4HO-ceTeBoe OOydeHHe - 3TO TOJBHJ OHJIANMH-O0y4YeHUs, KOTOPHIM Mpearoaraet
AKTHUBHYI0 KOMMYHHMKALIMIO MEXAY IIPETNOIaBaTelIeM U CTyAEHTOM. B cratbe paccMaTpuBaroTCs
OCOOCHHOCTH OHJIAH 00ydeHUs, BeOMHApa, MPOBEJICHUE JICKIIMOHHBIX, MPAKTUICCKUX 3aHATHH,
0COOEHHOCTH KOHTPOJS TIOCEIAaeMOCTH M 3HAaHWWA JUIS MarucTpantoB. Jlnms peanm3anmn
MPUHIMIIOB OYHO-CETEBOTO OOydeHUs mpejajaraetcs oOpa3oBarenbHas miaTgopma, e 4eTKO
paselieHbl POJIM CTY/ICHTA M IPEroaBaTelis, BO3MOKHOCTH OIICHKH 3HAHHHA KaK CO CTOPOHBI
MIPETIo/IaBaTellsl, TaK U CO CTOPOHBI CTY/ICHTA.

KuroueBnble cioBa. JluctanimonHoe oOydeHne, 0O9HO-ceTeBoe oOydeHue, BeOnHap, Beo-
KoH(DepeHIHs, CHHXPOHHBIC 3aHATHUS, aCHHXPOHHBIC 3aHATHs, 00pa3oBareibHas maThopMma.

Beenenue.

Juctanimonnoe oOyudenue ([10) — 3TO B3aMMOJICHCTBHE ydalIuxcs W YUUTEIS Ha
paccTosTHUU (JTUCTAHIITMOHHO), TIPH ATOM Takoe 0O0ydeHHE OTpa)KaeT NMPAKTUUECKH BCE MPHUCYIINE
yueOHOMY Ipolieccy KOMIIOHEHTHI (METOJIbI, 1IeJIH, OpraHu3allMoOHHbIe (OPMBI, COJEpKaHue, a
4yacTO W cpenctBa  oOydeHHs)) W peanuzyeMoe  CHelUMUYHBIMH  CpPEACTBAMU
TEJIEKOMMYHUKALIMOHHBIX TEXHOJIOTHH, MpelycMaTpUBAIOLIUX HWHTEPAKTUBHOCTH Ipoliecca
0o0y4eHHs.

JlucranunoHHOEe 00y4YeHHE YMECTHO KaK JOTOJHUTEIbHBIA BHUJ 0Opa3oBaHUs, KOrja
UMeeTcs ompe/iesieHHas 6a3a 3HaHUM, MOJlydeHHasi B 0YHOM (popme, HO 3aMEHUTH TPAJIUIIUOHHOE
00pa3oBaHUE HE MOKET B CHITY IICUXOJIOTUYECKUX OCOOCHHOCTEH:

- OCYTCTBUE KHBOT0 JIMAJIOTa C MpernojaBaTesieM;

- OTCYTCTBHE COPEBHOBATEIILHOTO 1yXa;

- Iperno/iaBaTeilb He MOKET AUCHUILIMHUPOBATh YUCHUKA,

- HU3Kas BO3MOXHOCTh OIpE/IeCHHs 3HaHUN Y yUeHUKa (Ha PacCTOSTHUM YYEHUK MOKET
M0JIb30BaThCS MOICKa3KaMU U MaTepUaiaMu);

- HU3KUH ypOBEHb MHIUBUIYAIBHOIO MOJXOJa (HEBO3MOXKHO yYECTh WHIUBUIYAIbHbBIC
MICUXOJIOTUYECKHE OCOOEHHOCTH KaXJI0T0 YICHHKA U HAUTH K HEMY MTOAXO0/T)

Marepuajibl 4 METOBI.

3aHATHS AUCTAHIIMOHHOTO O0YYEHHUS ACTIATCS Ha 2 TUIIA: CHHXPOHHBIE (€IMHOBPEMEHHBIE)
— 3aHATHUS TPOBOJATCS B PEKUME PEATBHOTO BPEMEHU U ACUHXPOHHBIE — CTYJIECHTaM pa3/iaeTcs
y)K€ 3amUCaHHBI ayauo- WIM BHAEOMAaTepuall, KOTOpPbIi MOXET ObITh, KakK crAelaH
MpernoaBaTesieM CaMOCTOSITENIbHO (T. €. 0€3 MPUCYTCTBHSI CTYAEHTOB), TaK M MOJIHOIICHHOE
CUHXPOHHOE 3aHATHE.

[To crocoOy cBsi3M AMCTaHIIMOHHOE OOydYeHUE MOKHO Pa3/IeiNTh HA 2 TPYIIIbI: OHJIAKH-
oOyueHue - MPOXOoAsAIee Yepe3 HHTEPHET - U odraiiH-o0ydeHue.

OOydeHue yepe3 UHTEPHET, OHJIalH 00y4YeHHe, 00IaIaeT OMPeIeTICHHBIMU MOJIOKUTEIbHBIMU

yepTaMu:
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- pazHoOOpasue MeTos0B u GopM B 0OydeHHH (K MpUMeEpy, 4aT—3aHATHEe, BeO—3aHATHE,
TENIEKOH(pEpPEHIINs,  TEJCNPHUCYTCTBUE), YTO  MOBBIIAET  MOTHBAIMIO, HHTEpEC K
00pa3oBaTeIbHOMY MIPOLECCY, PA3BUBACT MHTEIUIEKTYaJIbHBIN M TBOPYECKUN OTEHIINAT,

- JanbHOJAEWCTBUE (0Oydaroluecss He OrpaHUYEHbl PacCTOSIHUEM, HE3aBHCHUMO OT MECTa
MIPOXKUBAHUS);

- BKOHOMHUYHOCTH (COKpAIIatOTCs pacXo/ibl Ha JAJIbHUE MOE3/IKU K MECTY y4eObl, SKOHOMMUS
BpEMEHN);

- ruOkocTh (J1r000€ yIoO0HOE BpeMs Jijisi O0yUYCeHHS ),

- u30MpaTenbHOCTh (BBIOOP KOHKPETHOW HEOOXOIUMOW TPOTPaMMBI, JTUCIHILIHHEI,
KOTOpbIE HEOOXO0IMMbI 00Y4arOIUMCS);

- (GOopMHpPOBAHHE HABBIKOB (CaMOCTOSTEIHLHOCTh, HABBIKM pa0OThl B HMHTEPHETE W
B3aUMOJICHCTBUSA C TEXHUKOM ).

B cBoem kinaccuueckoM BUE TUCTAaHIIMOHHOE 00yUYeHHE HE MPUEeMIIEMO Ui MOATOTOBKU
MarucTpaHTOB, T.K. OHM JIOJDKHBI 3aHMMAThCSl TOJIBKO OYHO. bosblias 4acTe MarucTpaHTOB
paboTaroT M ajanTanus npoiecca o0ydeHHs K BPEMEHHOMY TpauKy JtoJei, COBMEIIAIONINX
yuely ¢ paboToM, HE Bcerja MpoxXoauT riajko. IlepeHoc ouHbIX 3aHATUI Ha BeuepHee BpeMs He
B IIOJIHOM Mepe pemraeT nmpooieMbl 00pa3oBaTeIbHOTO Mpoliecca.

OuHo-ceTeBoe 00y4Ye€HHE - 3TO MOJBHJl OHJIAWH-OOy4YEeHMs, KOTOPBIA IpeAroIaraeTt
aKTUBHYI0O KOMMYHUKAIIMIO MEXAY IMpernojiaBareneM U ctyaeHTtoM. [Ipu Takom oOyueHHH Bce
MPaKTUYECKHUE 3aHATHS (B TOM YHCJIE CEMUHApBI), a TAKKE MPOMEKYTOUHBIH KOHTPOJIb 3HAHUH,
TaK Ha3bIBA€MbIH "pyOeHbI KOHTPOJIb" U UTOTOBBIII KOHTPOJb, TO €CTh AK3aMEH, MPOBOJIATCS
ouHo. OuHo-cereBoe oOOy4yeHHe TIpelaraeTcd Kak  aJbTEpHAaTHBA  KJIACCUYECKOMY
JUCTAaHIIMOHHOMY OOy4eHHUI0. B aCMHXpOHHOM BHJE€ MOTYT NPOXOJUTH TOJBKO JIEKIIMOHHBIE
3aHATUS M KOHTPOJb 3HaHMH. 3amura j1a0OpaTOpHBIX pPabOT MPOXOJUT HA NPAKTHUYECKUX
3aHATUAX. OUHO-ceTeBoe 00y4YeHHUE MMO3BOJIICT HUBEIUPOBATh HEOCTATOK OOIIEHUE CTY/AEHTa C
[IpernoiaBaTesieM, IMO3BOJSET IMPOBOAUTH 3aHATUS, KOTOpbIE TPEOYIOT OYHOIO IPUCYTCTBUS
CTY/IEHTa Ha 3aHATHH, YIAJICHHO CHHXPOHHO, CO3/1aBasl IOJIHOCTBIO AUCTAaHIIMOHHOE OOyUEeHHE.

IIpu ouHO-ceTeBOM 00yueHMM Kaxaas AUCLUUIUIMHA paszaessercs mo MoxynsaM. Kaxsli
MOJlyJb COJEPXKUT JIEKLIHHU, NPaKTHUECKUe, Ja00paTOpHbIE 3aHATUS M JIOMAlIHUE 33JaHus 10
KOHKpeTHOM TeMe. Kaxnplii MOAylb OKaHYMBaeTCsl OOIIMM KOHTPOJIEM 3HAHUN MO0 MOIYIIO.
Moaynu uayT MOCIIEA0BATENIBHO, CIIEI0BAaTEIbHO, HEBO3MOXKHO HauyaThb HOBBIM MOIyNb, He
OKOHYMB IPEJIbI TYIIHHI.

Jlis mpoBesieHus JIEKIMOHHBIX 3aHATUI NPUMEHsAeTCs KOMOMHAIUS U3 CHUHXPOHHBIX U
ACUHXPOHHBIX 3aHATHH. B ouHO-ceTeBOM oOydeHMM ecTb MOHATHE BeOuHapa. Bebunap - 310
OHJIAMH TPaHCIALMA JIEKIUH, B KOTOPOU CTYJICHTHI ABJSIOTCS CIYIIATEISIMUA U HE MOTYT TOBOPHUTH,
[IOKa Ipero/aBaTellb He 3aKOHYMT TEOPETUYECKYI0 YacTh JIEKLMUM U HE JAacT BO3MO>KHOCTH
3aJaBaTh BONpOChl. Bo Bpems BeOMHapa HCHONB3YeTCs TOJBKO HKpaH MpernojaBarens u
JIOTIOJIHUTEbHBIE OKHA JUIS IMPOCMOTpa JOIOJHUTENIBHBIX MaTepuanoB Jiekuuu. BeOunap
oTHOcUTCS K CMHXpOoHHOH vactu J1O. Jlekuus oxaHumBaeTcs HEOOJBIIUM KOHTPOJIEM 3HAHHM,
KOTOpBI ~ompezaenser oueHKy Jekiuu. CHayajla CTYyIEHT CaMOCTOSITENbHO M3YydaeT
IIPEIOCTABJICHHBIE JIEKIMOHHBIE MaTepuaibl. 3aT€M, B HA3HAUEHHOE IIPENOAABATEIEM BpeMS,
npoBoauTcst 15-20 MMHYTHBIM BeOMHap, Ha KOTOPOM IHPEMNojiaBaTellb paccKa3blBaeT HOBBIM
MaTepHal U OTBEYAET Ha BOIPOCHI CTYACHTOB. Jlanee CTyeHThl aCHHXPOHHO MTPOXOIAT KOHTPOJIb
3HAHMW W 3aBEPIIAIOT JIEKIUOHHOE 3aHATHE. 3aHATUE CUMUTAETCS IOCEIIEHHBIM, €CIHM CTYINEHT
IIPOYMTAII BCE JIEKLIMOHHBIE MaTEPUaIIbl, TOCETUII BEOMHAP U MPOILET KOHTPOJIb 3HaHUH. OLieHKOM
3aHATHS CUUTAETCS OLICHKA KOHTPOJIS 3HaHUN.

[IpakTuyeckue 3aHATHS ABISIOTCS TOJBKO CUHXPOHHBIMU M MOTYT OBITH OUHBIMHU (M3-32
3TOr0 COOCTBEHHO OYHO-CETEBOE O0YUEHHUE) TN JUCTAHIIMOHHBIMU. OUHBIE 3aHATHS POBOIATCS,
Kak B TPAJAULMOHHOM OYHOM O0OydyeHUH. JIUCTaHIIMOHHBIE K€ MPOBOAATCA B BHJE BeO-
KoH(epeHIHiA. B oTinyme oT 1eKnoHHOro BeOMHApa, B BeO-KOH(EpEeHIINH OCHOBHOM YIIOp UJET
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Ha CTYACHTOB, MOSTOMY JOJDKHa OBITh BO3MOXHOCTH JEMOHCTPALIMM HE TOJBKO ISt
IIpenoaBaTelis, HO U JUIsl CTyAeHTOB. lIpakTnueckue 3aHATHS NpecieqyloT ABE LENH: 3aliuTa
nabopaTopHBIX PabOT MPENoIaBaTENI0 M 3aKPEIJICHUE 3HAHUH 110 TeMe.

CamocrosiTenpHas paboTa CTy/IEHTa WU JIOMAIllHee 3aJaHie, TPOBOJUTCS aCHHXPOHHO U
YIIpaBIIETCS IPOTPAMMHO, Ha 00pa3oBarenbHO miardgopme. OnieHHBaHUE TIPOBOANUTCS CAMUMU
CTYIAEHTaMH B pexuMme «peer-to-peer»: CTyIEHT BBINOJIHSET JOMAIIHEE 3aJaHUE U OTIPABISET
€ro Ha cepBep, Jlajiee CepBep aHOHMMHO PACCBUIACT €ro 3ajJaHue 3 UM 5 CTYJEHTaM, KOTOphIE
IIPOBEPSIOT 33JJaHUE U BBICTABJISIIOT OLICHKY.

B ou4HO-ceTeBOM 00y4eHUH MPOBOIATCS KOHTPOJb 3HAHWN M MocemaeMocTi. KoHTpob
3HAHUM SIBJISIETCS 3aKPBITBIM TECTUPOBAHUEM U JIETIUTCS Ha 2 TUIA: KOPOTKOE TECTUPOBAHHUE MOCIIe
KaXJIOM JIEKIIUH, cojiepskaiiee 8-10 BompocoB u 6OJbIIIOE TECTUPOBAHUE TIOCIIE KAXKIOTO MOTYJIS,
Kotopoe conepxkut A0 100 BompocoB. 3akpbITO€ TECTUPOBAHHE TO3BOJIIET OBICTPO H
aBTOMATU3UPOBAHO MTPOBOAUTH KOHTPOJIb 3HaHUN. OT cocTaBUTENS Kypca TpeOyeTcsl 3anoJHeHUS
0a3bpl BONPOCOB M BApUAHTOB OTBETOB Ui Ka)JIOTO MOJIMOJIYJS, XEJNaTelbHO C ONMUCAHHEM
MyHKTa B JIEKLIMOHHOM MaTepuaie, IJie UcKaTh OTBET Ha JaHHbIN Bompoc. [locnennee momoxer
CTYICHTY OIpEeAeInThb, I/Ie Y HEro ecTh MpoOelbl B 3HAHUAX, U KaKyl0 JIEKLHIO CIeIyeT
nepeyuTaTh. TeCTUPOBAHUE MOCIE MOAYJS MOXET COCTOSITh M3 0a3bl BOMPOCOB IMPEAbLAYIINX
3aHATUN WM coOUpaThcs He3aBUCHUMO. [IepBbIil BapraHT MO3BOJSIET OBICTPO COOpaTh OOJIBIITYIO
06a3y BOIPOCOB M M30aBJIIET OT HYXJbl CO3/1aBaTh OTAENbHbIE 0a3bl /Uil MOCT-IEKIUOHHBIX U
pyOEXKHBIX KOHTpOJIeH 3HaHUi. BTopoii ke BapuaHT He AacT CTYACHTaM 3ay4YHTh 0a3zy.

JUis KOHTpOJSI TOCEHIaeMOCTH BCE 3aHATUS JeNATcd Ha 3 THIA: aCHHXPOHHBIE,
CUHXPOHHBIE TUCTAHIIMOHHBIE W OYHBIC. J[JI1 aCHHXPOHHBIX 3aHATHI IMOCEIaeMOCTh MOKHO
ONIPEIEINUTH B 4 Cyyasx:

1. CryneHrt 3aiien Ha CTpaHUlly 3aHATHS. B 3TOM ciyyae mepes Bbllaueil CTpaHULIbI
Ha cepBepe OTIPaBIISIETCA 3aMpoc B 0a3y JaHHBIX HA 3alHCh MTOCEIAEMOCTH 3aHATHUS.

2. CryneHT OTKpBUI WM cKadan mMarepuail. [lepen Bblmaueld maTepuana Ha cepBepe
OTIpaBJIsieTCs 3apoc B 0a3y TaHHBIX HA 3aMKCh MOCEIIAEMOCTH.

3. CryneHT nmpouunTan Matepua 1o koHua. Ha ctpanuily ycranaBnuBaercs javascript-
CKPHIT, KOTOPBINA OTIPABJISIET 3allpOC HA CEPBEP, €CIIU IM0JIb30BATENb JOMIEN J0 ONpelIeIeHHON
MeTKH. B maHHOM citydae, 3Toi MeTKO# OyzeT SBISIThCS KoHel (aiia.

4. CryneHT npouuTan Bce Marepuanbl. Eciu y Bcex MarepralioB, CBA3aHHBIX C 3TUM
3aHSTHEM YCTAHOBJICHO 3HAYEHHE IIPOCMOTPEHO», TO 3aHITHE CUYUTAETCS MOCEIICHHBIM.

JIJ11 CHHXPOHHBIX AUCTAHIMOHHBIX 3aHATHH MOCEIIAeMOCTh MOYKHO OTCJIEIUTh B MOMEHT
MOAKIIIOUEHUS CTY/IEHTa K TPAHCIISALUU. DTO MOKHO CAENaTh IO MpH MEePeXoie 1Mo CChLIKE, TU00
MIPU CaMOM MOJKIIOYEHUU K TPAHCIALUUU. Y BCEX IUIArMHOB U MPHUJIOKEHUH PAMOTO 3PHpa ecTh
coObiTie onConnect uinu onJoin, KOTOpOE MPOUCXOAUT, KOTJA KTO-TO MOJAKIIOYAETCS K
TPaHCIALUUU. ITO COOBITHE COJAEPKUT UACHTHU(PHUKATOP MOJIb30BATENS, AATY €r0 MOJKIIOUEHUS K
TPAHCISALMU, U YTO BBIIOJHUTH B pe3ylbTare COOBITHS. B 3TO cOOBITHE MOXKHO 3ammcarh
3aMoJHEeHHE MOCeUIeHIE 3aHTHs B 0a3y TaHHBIX.

Jlis OuYHBIX 3aHATHH HEBO3MOXXHO HCIOJIb30BaTh MPOTPAMMHBIE CPEICTBA KOHTPOJS
nocemaeMoctd. [IpuxoauTcs paccuMThIBaTH Ha CaMHX [perojaBaTeseld, KOTopbie OyayT
OTMEYaTh CTY/ICHTOB, OCETUBIINX UX 3aHATHUSL.

MeTo bl OIIEHKH MOYKHO pa3JIeIUTh Ha 2 TUMA: aBTOMaTUYECKHUIl i BPYYHYIO.

B ouHO-ceTeBOM 00yueHUHM BPYYHYIO MpEMOJaBaTeieM OIICHUBAIOTCS MPAKTUYECKUE U
naboparopHbie 3aHATHS. JIEKIIMOHHBIE 3aHATHS OIEHUBAIOTCS IO OIIEHKE KOHTPOJIS 3HAHUU 1O
TaHHOW Jeknuu. JlomamiHue 3aJaHus OIICHMBAIOTCS CcaMMMU cTylaeHTamu. [Ipu sToM
OCYIIIECTBISETCS MaKCUMallbHAs aHOHUMHOCTD pa0OThI OTIIEHHBaeMOM paboThl. Uyxkue qoMaiinue
3aJlaHus, IPOBEPEHHBIE CTYIEHTOM, HE CO3/1al0T €My HUKAKOW OLICHKH.

Mopynbs cuuTaeTcs 3aBEpPIICHHBIM, €CIM CTYACHT MOJYYMJl OLIEHKH 3a BCE 3aHATHUS
MomyIst. ITorosas orieHKa MOTYJIs 3alTMChIBaeTCS B 0a3y JAHHBIX 110 MPOXOKICHUIO BCEX 3aHATUN
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U KOHTPOJS 3HaHMK Monyns. Ecim oleHka HE COOTBETCTBYET TpeOOBaHHSIM MUHHMAJIbHON
oleHKU (00BIYHO, eciu oueHka Huxe 50%), To MOAyIb CUMTACTCA HE 3aBEPIICHHBIM M CTYIEHT
JIOJKEH TIEPENTPOMTH €r0.

Omnenka Kypca GopMHpYeTCsl U3 CPETHUX apru(PMETHIECKUX OLIEHOK BCEX €ro MOAyJeH u
3anMchiBaeTcsl B 0a3y JaHHBIX B TaOJMIly, CBSI3bIBAIOLIYIO Kypc U cryneHTa. Kypc cumraercs
3aBEpLIECHHBIM, €CJIM Y BCEX €0 MOJYJIEH CTOSIT OLICHKH.

Jnisi  MHTErpad  OYHO-CETeBOro OO0y4YeHHsT HEOOXOJWMO CO3/1aTh CIIEHUAIBHYIO
oOpa3oBaTenbHyl0 TIaThopMy, B KOTOPOW MPOBOIUTCS KOHTPOJIb OYHO-CETEBOTO OOYUYCHHS.
OcHoBHas 3a/1a4a - oOecreynBaTh JOCTYIl KO BCEX TpeOyeMbIM y4yeOHbIM MaTepHajliaM U JaBaThb
BO3MOXHOCTb IPOBEACHUS 3aHITHH, UCTIOJIBb3Ys TOJIBKO €€ camy.

B unpopmannonHo-oOpa3oBaTenpHyl0 I1arGopmMy oOOydeHHUs JIOJKHBI — BXOJWTh
CJIEyIOIe€ UHBAPHAHTHBIE KOMIIOHEHTBI:

1. baza naHHbpIX y4eOHOU UH(POPMALIUHU:

— ceTeBas o0yyaroias nporpamma (Ha Jiro00i yao0Ho# ruiatrgopme);

— peructpanuoHHas (opMa CTYJEHTOB;

— peKOMEeHJAlMH Ui 00y4aroIuXcsl;

~ dopym;

— uHpOpMaIMS 10 MarucTPaType;

- crpanuna FAQ;

—  chayxk0a TeXHUYECKON MOAJEepK KU KypCOB 00yUeHUs;

—  uH)OPMAITMOHHO-TUJAKTUYECKOE 00ECTICUeHHE KypCOB OOYICHHUS:

—  KYpChl O0y4YeHUS;

—  JIeKIINH;

~ CEMMHApBHI;

~ TMpaKTUYECKHUE 3aJaHUS;

— KYpCOBBIE€ paOOTHI ¥ IPOEKTHI (E€CIIM OHU TTPETYCMOTPEHBI YUEOHBIM TUTAHOM);

— CCBUIKM Ha pEKOMEH/yeMble MeYaTHbIC YUeOHUKH, JJIEKTPOHHbIC U3IaHMUS,

— aHKeTa U PeKOMEHJalluu JJIs IIperojaBaresieil mo pabore ¢ MarepualiaMu Kypcea;

—  CCBUIKHM Ha IOMCKOBBIE CUCTEMBI M 00pa3oBaTeIbHbIEC IOPTAIIBI;

~  CCBUIKHM Ha CalThl MOMYJIAPHBIX CPEICTB MacCOBON MHGOpMAIUY;

—  OTKpBITHE Ui KaKJOr0 MarucTpaHTa JIMYHOrO KaOMHeTa Ha caiite.

2. AnMuHUCTpaTUBHBIM  OJOK, TO3BOJSIOIMMKA TmpocMarpuBath bJ  marucrpanToB
(pactpenensaTh WX IO TpyHaM, Ha3HauaTh OTBETCTBEHHBIX 3a IpyHmy (aaBai30poB),
OCYILIECTBIISITh MOHUTOPUHT OOYy4YEHHS, MPOCMAaTPUBATh BBHIMOJIHEHHBIE IHChMEHHbBIC
paboThl, KypcoBble paboThI), MpocMaTtpuBaTh b/l npenogaBateneit (BECTH JOKYMEHTAIIHIO
y4eOHOro Impoliecca);

3. B/l mpenogaBareneii, qaroiias BO3MOKHOCTD a/IBaii30paM, Ha3HAYCHHBIM B ONpPE/ICTICHHbIE
TPYIIb UM UHAUBHAYAIbHBIM OOy4arommumcs, npocmaTpuBath b/l cBoux o0ydaembIx,
OCYIIECTBIIAThH TUATIOTOBBI 0OMEH MH(pOpManueil, BECTH 3JEKTPOHHBIN KypHAIT;

4. B/l pa3paboTUMKOB KypCOB, IO3BOJISAIONIAsI CO3/1aBaTh CLIEHAPHH KYPCOB U yIpaBisaTh b/l
yueOHoil nH(popmaru. B kauecTBe pa3pabOTUMKOB KypCOB BBICTYINAIOT IPENOIaBATENH.
B mnardopme [OJDKHBI YETKO pa3iendarcs pojiM CTyJeHTa W IpernojaBaTess.

IIpenogaBaTens CO31AET KypC, 3al0IHSAET €0, IPOBOIUT OUHBIE WJIM CUHXPOHHO -IUCTAHIIMOHHBIE
3aHATHS U BBICTABIISAET OLEHKU. CTyIEHT MMEET BO3MOKHOCTh BUAETh BCE KypPCBI, UX IIPE- U NOCT
PEKBU3HUTHI, a TaKKe HHPOPMALIMIO O TpenoaBareie, KOTOpble AaeT JaHHbIM Kypc. 3aucaBIInCh
Ha KypC, CTYJIEHT B JIt0OOW MOMEHT JIOJDKEH MMETh BO3MOXKHOCTh BHUJIETh BCE CBOM OLIEHKHU 32
3aHSATHUS U UIMETh BO3MOXKHOCTD B JIFO00M MOMEHT 001I1aThes C MpernoiaBaTeneM Kypeca. CTyieHTb
MOTYT 00IIaThcs MEXAy COOON U ¢ MpernojaBaresieM Ha crelHuaIbHoM (opyMe (PeKoMeHIyeTcs

28



IMpowmbinuienHslii TpancopT Kasaxcrana. 2024, N4, ISSN 1814-5787,  Ned, 2024. Industrial transport of Kazakhstan
ISSN online 3006-0273.

pa3AessaTh BOMPOCH! M0 KOHKPETHBIM 3aHITHSAM, BOIIPOCHI IO KypCy M OOIIKEe BONPOCH) U B YarTe
BO BpeMsI 3aHATUM.

Tak kak 3aHATHS MOTYT OBITh CHHXPOHHBIMH W ACHHXPOHHBIMH, IIaTdopma JOJDKHA
IIPEIOCTABIISATH BO3MOKHOCTb KaK JUIsl CAMOCTOSITEIbHOTO aCUHXPOHHOTO 3aHATHU I 1715 CTYJICHTOB,
I7I€ BEChb KOHTPOJIb JOJDKEH IPOUCXOJUTh ABTOMATUYECKM M HAa CTOPOHE CTYIEHTa, TaK U
BO3MOJKHOCTh TPOBEACHUSI CHHXPOHHBIX MHTEPAKTUBHBIX 3aHATUH Ha camoil miardopme, He
TpeOyss TMOCTOPOHHHMX pelmIeHUi (B ciydyae NOCTOPOHHErO pEHICHUS, OHO JIOJDKHO OBITh
UHTErpUpOBaHO B camy miatdopmy). B ciiyuae 3aHATHII-BEOMHAPOB KOHTPOJb MOCELAEMOCTH
JIOJKEH TPOBOUTHCS Ha CTOPOHE TUIAT(GOPMBI, HE OTBJIEKAsl IPETOo1aBaTesl JUIIHEH HAarpy3KOu.

BbiBOabI.

OO6pazoBarenpHas TaTGopmMa JI0DKHA COACPHKATH BO3ZMOKHOCTD ISl CTY/IEHTOB OIICHKU
MpernojaBaTes, OIEHKM camMoi 00pa3oBaTeNbHON MIATGOPMBI M BO3MOXKHOCTH OOIIEHUS
CTYIGHTOB C aJMHHHUCTparuei miatgopmel. st OBICTpOro BKIIIOYEHHUS B 00pa3oBaTEIbHBIN
nporiecc miaaTdopma JOJDKHA COJEpKaTh MHGOPMAIMI0O O TOM, KaK €€ HCIOJb30BaTh. JTa
nHpOpMAIHs JO0JDKHA TOTOJHATHCS B TPOIECCEe PAa3BUTHS M PACIIUpEHUs 00pa30BaTEIbHON
m1aTGOpPMBI.

[Inardpopma nomxHa obecredrBaTh MOCTOSHHBIM JOCTYN K MYOJUYHBIM MaTepUaIaM:
MyOJIMYHBIE TaHHBIE U HHPOPMAIIUS O KypCe; U 3allUIIEeHHOCTh IPUBATHBIX JAHHBIX: JOMAITHUE
3aJJaHds CTYJIEHTOB MOTYT BHJETh TOJNBKO CaM CTYyJEHT, KOTOPHIM cIal 3aJaHue, H
MIPeTo/1aBaTellb, KOTOPHI MPUHUMAET 3a/laHue. YUYeOHBIH MaTepuall MOJDKEH OBITh JOCTYIEH
TOJIBKO B CJIydae, €Cliu MPernoaaBaTesb MPUII0KIII €r0 K 3aHATHIO Kypca UITH JINYHO MPeI0CTaBIII
JOCTYII CTyJIEHTaM.
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MODELS AND INFORMATION TECHNOLOGIES FOR FORMALIZATION OF
DESIGN PROBLEMS AND RAILWAY STATIONS DEVELOPMENT AUTOMATION

Abstract. The method of formalizing the description of technological processes (TechP)
of a railway station (RWS) based on visual programming methods for simulating the operation of
a railway has been improved. The UML diagrams of state and activity have been adapted in order
to represent the RWS operation technology. When formalizing the description of the RWS, the
state diagrams are submitted taking into account the specifics of the description of the change in
the phases of servicing objects in the process of TechP of individual objects maintenance.

It is shown that the state diagram for the RWS is a state machine (SM) that models the
sequence of changing the states of an object. The detalization of the behavior of objects serviced
at the RWS has been completed. Detalization is performed using diagrams of activity. The
diagrams of activity are used to formally describe the technical support with objects and executors
of work on the railway.

There is proposed a technique for creating RWS models as hierarchical SM. It is proposed
to visualize state machines taking into account the features of the RWS in the form of Harel
diagrams (UML state diagrams).

Based on the use of hierarchical SM, there have been improved the methods of functional
modeling of the RWS.

Keywords. Design automation, railway station, UML diagrams, state machines, graph.

Introduction.
The planning of technical support, an automated control system (ACS), the development
of technologies for the operation of objects of the corresponding subject area (SbAr) are usually
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based on modeling methods. At the same time, design engineers need to have a holistic, systematic
understanding of the models that describe the object of research. In turn, these models should
reflect all aspects of the operation of future technical systems. By the models of the corresponding
SbAr (and, in particular, railway stations, hereinafter referred to as RWS), we mean a system that
is capable of simulating the structure or main aspects of the operation of the research object.
Assessment aspects of SbAr modeling are associated with determining the effectiveness of the
implementation of automated processes at the object [1-3].

It is advisable to create modern graphic models using specialized software on a computer.

Reproduction of existing production processes in the form of simple diagrams and brief
descriptions helps to achieve a common understanding of the current norms and operational
procedures between the executor and the customer of the RWS development projects.

All of the above mentioned has determined the relevance of our research on this topic.

The Unified Modeling Language (UML) is a standard tool that allows to create diagrams
of software and business processes. UML can be used to implement such operations as
visualization, specification, construction and documentation of software system artifacts [3—6].
The constructive use of the UML is based on general principles used in modeling of complex
objects and systems. And besides, using the UML, you can take into account many of the features
of the processes of object-oriented analysis and planning of such systems and objects. The use of
UML will allow solving the problems associated with documenting the system architecture, taking
into account important details of technological processes (TechP) at the RWS. The UML toolkit
offers its own language for formulating instructions for the RWS systems and provides tools for
modeling of work during the planning and versioning phase of the RWS project.

The organizational structure of the RWS is a set of links (employees, structural division)
and connections between them. A common method for representing the structure of the RWS is
an organizational chart.

The organizational chart shows the place of each position and each division in the overall
structure of the RWS and illustrates the distribution of powers and responsibilities.

The initial stage of planning is the synthesis of a use case diagram (hereinafter UCD). The
basic elements of UCD include:

use case (technological process - TechP);

the executor and service object at the RWS, see Fig. 1.

Actor Technological Obiject served at the RWS
a) operation c)
b)

Figure 1 — Examples of conditional images used in the UML of UCD during the design of
the RWS system

UCD in UML is used to graphically describe the general features of the actions of objects
and systems. However, at this stage, the modeling does not consider its internal structure. For
example, UCD can be useful for describing the reception of a train at the RWS, obtaining
information about the clients' solvency for a freight RWS, displaying data on the arrival of a train
on information boards of the station, etc. On the UCD the TechP is depicted as an oval. In the field
of the oval or under it, there is a phrase that explains the precedent (technological operation) [7-
9].

As previously shown in works [4,5], the creation of UML of UCD for the RWS systems is
necessary for:
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(at the initial stages of the RWS planning) defining the general boundaries and a context
of a specific project (taking into account its features);

(at the initial stages of the RWS planning) the formulation of general instructions for the
algorithms of actions at specific RWS, depending on its features - freight, passenger, etc.;

creation of the initial conceptual model of the RWS. At the subsequent stages, detalization
is required in the form of logical, physical and software models;

preparation of initial design documentation for the interaction of the RWS designers with
its customers and executors of specific types of work.

Therefore, the literature review showed that many aspects of the use of UML diagrams to
describe the functioning of complex systems on the railway transport are not fully disclosed. This
led to the main goal of our research, which is to improve the method of formalizing the description
of the TechP at the RWS based on the visual programming paradigm for simulating the RWS
operation.

Methods and models.

Modeling the graphical representation of the TechP at the RWS by means of the UML
visual language is achieved by creating diagrams of state (hereinafter DIS) and activities of various
degrees of detalization [10].

For example, for a freight RWS, there was created a UCD, shown on Fig. 2. This diagram
shows the technical processing of the train upon arrival at the RWS.

In order to achieve a clear understanding of the TechP at the RWS, it is necessary to
highlight its main components: objects requiring the actions of the executor; set of works; persons
performing work.

A certain number of operations (works) provided for by the TechP are performed by each
object at the RWS, and the execution of technological operations (hereinafter referred to as TechO)
at the station is provided by executors (shunting locomotives, marshalling yard, etc.). Each TechO
should be carried out by executors of a strictly defined specialization (for example, a technical
inspection team (TIT) performs an inspection of wagons, the formation of a train - a shunting
locomotive and a marshalling yard, etc.). At the same time, the executor of a particular
specialization can perform several different operations (for example, the signalman performs the
fastening of the train and the cleaning of brake shoes) [5].

Modeling of the TechP at the RWS is achieved by synthesizing UML diagrams of state and
activity, respectively, DIS and DIA.

DIS in UML describes the process of changing the states (completed works of TechP) of
only one object. In this case, a change in the state of an object (train, group of wagons) can be
caused both by internal processes and due to the action of external pathogens. The main purpose
of this UML diagram in the formalization of the TechP at the RWS is to describe all possible
sequences of work, which together will form the options for the actions of objects during their stay
at the RWS.

DIS in UML notation is essentially a graph of a special kind. This graph can be represented
as a certain automate. The vertices of the graph will be the work performed at the RWS. Besides,
such a graph contains some other types of automaton elements. These elements will be rendered
as adequate graphical notations (conventions) in a specific modeling environment. The arcs of the
graph are designed to represent transitions from state to state. The corresponding states describe
the completion of the work and the transmission of the necessary signal to the executors of the
next work in the diagram. DIS can be nested within each other [6].

The diagram of activity in the UML language (hereinafter referred to as DIA) reflects the
TechP typical for the RWS. The diagram of activity is also a graph that represents a certain
automate, but it has the following differences:
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on DIA, both states can be distinguished, and actions can be shown, and actions, in turn,
can be represented as a new DIS or DIA, receiving nested diagrams;

DIA has the operator of "choice" in the set of tools for presentation;

on DIA, you can show the parallelism of the processes performed at the RWS;

on DIA there is a possibility of presenting the processes of synchronization at the RWS.

When formalizing the processes of the RWS, the DIS describes the change in the phases
of servicing objects during the execution of TechP and work with individual objects (for example,
disbandment of a train, etc.). In this case, changes in the states of objects can be caused both by
internal processes and due to the action of external factors. An example of a diagram of state is
shown on Fig. 3.

When describing the RWS, there are used DIA to describe technological operations
performed with objects within individual states. On DIA, the executors of a certain specialization
correspond to separate paths, operations - states of activity, cause-and-effect relationships between
operations - transitions between the states.

Additional elements of the DIA are decision nodes and nodes of merging (merging and
splitting), as well as points of input and output of signals.

g
Technical inspection team A___"__“rf-——-__..., < o=
(from Use Case View) O e KX )~ \\\I
® Number 2: Integer 2 '4‘ — Arrival processing 2 \\, 14
——|—— e Afrom Use Case View) Single train
o~ >t / -
SR .~ Commercial inspection team / - -
{ ) L / p ®number of train: Str
{ T eSS - / ing
b T > Vo (from Use Case View) P L ®ynumber of wagons: Integer
Group train S e oY % O ® Arrival date: Date
e s Arrival processing  we 7 —— —F & Wagon number: Integer
® number of wagons: Integer (from Use Case View) . j .3 e —
®number of train: String A s 7
® Arrival date: Integer o S Signalman
® Wagon number: Integer / > ;{:_ __(ﬁ'om Use Case We“r) N

Shunting locomotive \ . 3 — s
ifl 3 :};‘f e (__:%:;:,;:‘:_:) '¥:"7: 77K A}x?ngemex;(?u; unloading Wagons with X cargo
P G = A i NG (ﬁ‘{?‘ Use Case View) ®Wagon number: Integer
Copy 1 RS ——
(from Use Case View) / T o m——

‘®WLength 60: Integer ~~ Copy T o ———
Lg_ _~"(from Use Case View) ~a O
/ \ - % i o
= Wagons with Y cargo
BT V_ A for unloading 2 . TR
& K Q Copy 4 (from Use Case View) ®Wagon number: Integer
= = = (from Use Case View) 2 A - — —
B ength 57: Integer o \
Copy 2 Copy 3 _ O o)
(from Use Case View) (from Use Case View) “ff
B Length 57: Integer ® Length 58: Integer

Weighted Laboratory
(from Use Case View) (from Use Case View)

Figure 2 — UCD for freight RWS
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Figure 3 — DIS for servicing train wagons with grain

An example of DIA for servicing a train upon arrival is shown on Fig. 4.

For the TechP, modeled using the diagram of activity, it is typical to reflect the parallelism
of the activities of the objects involved in the TechP data. For TechP, in parallel, there are involved
the path on which the train arrived, a shunting locomotive, a signalman, a technical inspection
team, a commercial inspection team (CI). The states of the graph show the work that is performed
while processing the train. The execution time of operations is indicated by the label "do’".

Work status labels of DIA indicate: entry — work, or an incoming document required to
perform work at the time of entering the state;

exit —work (output objects) performed at the time of exit;

do — work done throughout the allotted time;

event — separate action performed while the system is in a particular state.

Such "events" must be ordered in time.

Only one transition can be made from specific states at given moments in time. In this way,

it is ensured that a dual result is avoided for any event. There are two special types of states: 1)
entry; 2) exit.
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Unlock do’ (m) + *  train disbanding do’

Figure 4 — DIA for processing a train at the RWS

Any action that is associated with an entry event is performed when objects enter the
appropriate states. Exit events are executed when objects leave these states.

In the behavior of the train in the system we can distinguish actions that are reflected by
transitions and actions of the displayed states. Although both are processes that are implemented,
as a rule, by some "executors” of the TechP, they are interpreted in different ways. Transition
activities are considered as instantaneous or continuous. State works can take quite a long time.
Work may be interrupted by some external event.

In addition, there are two special transitions on the DIA:

connection position and distribution position. This representation in the diagram shows the
execution of parallel works. The Fig. 4 shows that in the technological process of processing a
train upon arrival, two parallel works are performed: maintenance of the RS and its inspection.
The Fig. 4 shows both operations performed in parallel and operations separated by connection
and distribution positions. Each such action is characterized by a function of execution or time of
completion of work. For parallel work, we can create diagrams of various degrees of detalization.
For the diagram of the completion of the train stay in a state with parallel works, it is necessary
that all parallel works finish their execution simultaneously. This is the main condition for moving
to the next work in the diagram.

The graphical-analytical representation of TechP is visual for the development,
understanding and subsequent creation of new functional blocks of TechP at the RWS and reduces
the time spent for its study. It is also possible to present TechP of various degrees of detalization.
After receiving a schematic representation of the TechP in the IBM Rational Rose environment,
the user receives a text file describing the process. The file can be used in the analysis of TechP
and to perform calculations of the formalization indicators of the TechP at the RWS.

Let us note that the scientific novelty and practical significance of these studies lies in the
methodology proposed for creating mathematical models of the TechP at the RWS using the
unified UML language.

This approach makes it possible to reduce the time spent on creating a model of the RWS
operation and to present a specific technological process for each station, as well as to specify,
design, document and formalize the technical process, to develop work sequence diagrams of
various degrees of detalization.
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The design of the TechP at the RWS and the creation of their input model is characterized
by a high level of interaction between the design engineer and the computer. This stage is
characterized by the creation of an effective graphical representation focused on the visualization
and formalization of the TechP at the RWS.

At this stage, a set of formalization diagrams of the TechP at the RWS is represented as a

set of graphic objects Q, . The following types of objects are highlighted:
D, — use case diagram; D, — DIS; D, — DIA.

Each of the given diagrams is associated with a set of tools for their graphical display.
Use-Case Diagram (UCD) is presented as a directed graph and is described by the
following set:

D, = {|dp,v, E, f,, fe,vt}, (1)

where |} — use case diagram identifier; V — list of vertices of the graph; E —list of

transitions; f, — initial vertex of transition; f, — final vertex of transition; vt— transition type

function.
The initial and final vertices of the transition are defined as:

f,iE->V, f,E-V, )
vtV - VT, 3)
VT = {actor, entity, function}. ()

Information about the diagram is contained in the file that describes the resulting model
and contains:

list of vertices of actors - V. Here V_ describes the vertex that its identifier defines, the
field quid and stereotype are defined by the function VT . Each actor can have a list of
parameters. The list of parameters is defined as class _attribute list and each attribute is defined
as ClassAtribute;

list of vertices — functions V, that are defined by identifier, name, by the field quid and
additional urgent information

list of edges E . An edge is determined by the link type Association, identifier, name, by
the field quid , field roles, a list of two objects Role . For each edge, there is a list of two vertices,

final and initial.
The State Chart Diagram is described by the following set:

DSch - {I O?Ch ’V' E’Vstart’vstop' f’ fb’ 1:e }' (5)

Sch
I d

where — state chart diagram identifier; V — set of vertices (states); E— list of

transitions; V. — Vvertices of the initial state of the diagram; V vertices of the final state of

start stop

the diagram; f, — initial vertex of transition; f, — final vertex of transition; f — runtime function.
The initial and final vertices of the transition are defined as:

f:V->R (6)
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Information about a diagram, which is displayed in an identical file, consists of structures:

list of vertices - names of works (V). The parameter (V) describes the vertex, which is
defined by its identifier - fields quid and type containing a line "StartState" . The attributes are
presented in the field actions in the form of a list, each element of this list is an attribute of the
vertex, the name of which is indicated in the field ActionTime. The field ActionTime contains
the attribute of the operation execution at the top of the graph of values of the set W;

list of edges (E). The list of edges (E) is defined by a field transitions and a service word

list transition _list , each edge is defined by a structure objet State_Transition . Each edge is
identified by an edge identifier, by the field label . The final vertex of the edge is defined by the
service word supllier and supllier_q uidi - the identifier of the final vertex. The initial vertex of
the edge is determined by the service word client and client _quidu - the identifier of the initial
vertex. The edge is characterized by the execution of the transition action and is determined by the
field Event. The field Event is described by the name of the line type, by the identifier and the
service message defined by the field sendEvent. The message has its own identifier;

vertices of the initial state of the diagram are presented in the file by the field objet State

and are indicated by the line "SUNNAMEDS$0". The vertex is defined by the field
type"StartStae" as the initial state for the graph;

the vertices of the final state of the diagram are presented in the file by the field objet State

and are indicated by the line "SUNNAMED$1". The vertex is defined by the field
type" EndState"” as the initial state for the graph.

DIA is described by the following structure:
_Jpact
Dact - {I d ’V1 E7V5tartlvgtop7 f y fb’ fe y S}, )

where 1% —DIA identifier; V — set of vertices (states); S — list of parallel t existing actors;
E — list of transitions; V

«art — Vertices of the initial state of the diagram; V,, — vertices of the
final state of the diagram; f, — initial vertex of transition; f, — final vertex of transition; f —

runtime function,

V =VAULUVC UVDUWVG, ®)

where VA — set of vertices of the diagram transition; VC — set of vertices of the conditional
transition; VD — set of vertices of separation point transition; VG — set of vertices of connection
point transition.

The sets VA, VC,VD, VG are pairwise disjoint. The set VD can have only one entry to the

edge, and it takes the following form:

(vveVD)Card {e<E, f,(e)=v}=1, )
(vweVG)Card {ecE, f,(e)=v}=1 (10)
s:V —>S. (11)

Information about the diagram that is displayed in the model file consists of such structures:
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a list of vertices - the names of works or transitions of a special type (transition type State
; conditional transition; the transition of a separation point of a type SynchronizationState is
determined by an identifier - the field quid . A separation point is characterized by a list of
separation edges. The list is defined by the field transitions (list transitions list and a list of
edges with a field object State_Transitions ). Each vertex is defined by the field quid , by the
edge identifier and a list of edges of the initial state and final states. The initial edges are described
by the field supplier and contain links to the initial state of the graph and the final states described
by the field client . All transitions have their identifiers and data transfer events during transitions;

the transition of the connection point of the type SynchronizationState is determined by
the identifier - the field quid . A connection point is characterized by a list of connection edges.
The list is defined by the field transitions (list transitions _list and a list of edges with a field
object State_Transitions ). Each vertex is defined by the field quid , by the edge identifier and
a list of edges of the initial state and final edges. The initial edges are described by the field
supplier and contain links to the initial state of the graph and the final states described by the field

client . All transitions have their own identifiers and a data transfer event occurs when transitions
are made;

identifier V - describes the vertex that the list of edges E defines. The list of edges is
determined by the field label, the final vertex of the edge is determined by the service word
supplier and supplier_q uidu - the identifier of the final vertex, the initial vertex of the edge is
determined by the service word client and client _quidu - the identifier of the initial vertex. The
edge is characterized by the execution of an action during the transition and is determined by the
field Event The field Event is characterized by the name of the line type, by the identifier and a
service message, which is defined by the field sendEvent, and the message has its own identifier;

vertices of the initial state of the diagram are presented in the file by the field

object State and are indicated by the line "PUNNAMEDS$0". The vertex is defined by

the field type "StartState' as the initial state for the graph;

the vertices of the final state of the diagram are presented in the file by the field
object State and are indicated by the line "BUNNAMED$1" by the field
type "EndState’. The vertex is defined as the initial state for the graph;

the list of executors S is defined in the diagram as a section partitions (

list Partitions | the list of executors is initiated by the field object Partitions the identifier
S is determined by the field quid , the field class contains data on the link of belonging to the
UCD entity, the field persistence defines the type of entity.

In general, the presented model Q__ is a list of graphical objects that are written in a

specific order.

Therefore, in the input model, there is proposed a description of the graphical-analytical
representation of the RWS technological process, while the description is made in the IBM
Rational Rose environment, which allows at the next stage to proceed to the stage of designing
interfaces for the ACS or IS of RWS.

The considered diagrams of states and activities prescribe the rules for the functioning of
the RWS model. A station is a collection of automate interacting with each other in discrete time.
Some automate exist all the time the model is running (permanent), and some are created and
destroyed in the process of operation (temporary).

Permanent automates correspond to the RWS resources (shunting locomotives, paths, a
technical inspection team, etc.). Trains correspond to temporary automate.
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In a relationship with a temporary automate, a permanent automate accepts their requests
for resource allocation or satisfies the request if it has a sufficient number of resource units at its
disposal. At the end of the work of the temporary automate, the resource that was used to perform
the work is returned to the permanent automate.

A temporary automate is created upon activation of a node or vertex of the type UCD
function. In this case, the request to perform the following activities, which are described by the
corresponding diagram of state, can be initiated multiple times. The state of the automate is set by
the active vertex of DIS. Upon completion of the work corresponding to this vertex, the automate
moves along the edge from this vertex to a new active one.

If several edges come from one vertex, then the transition occurs along one of them. The
rule for selecting an edge is a vertex attribute. The work of the automate ends and the temporary
automate is destroyed upon reaching the final state.

An ambiguous task is to simulate the operation of the RWS when the temporary automate
is at one of the vertices of the diagram of state. DIA is assigned to this vertex, the vertices of which
describe groups of works, and some works can be performed in parallel.

The internal model should be the basis for the development of effective methods of
functional modeling of the RWS operation. An internal model is created automatically based on
the input model using the models developed in the article.

Based on the UCD, there are formed lists of executors E and object templates D, each
element of which is described by the following data structure:

executor e, € E

e, ={i., .} 12
where ie — executor identifier; P, — list of executor parameters; object template d, € D
d, = {is, P., Eq, A}, (13)

where i, — object template identifier; P, — set of object properties with default values;

E, — list of executors required for object maintenance; A— state machine (SM), describing the

procedure for performing technological operations (TechO) with an object.

The formation of the SM describing the procedure for performing TechO with an object is
based on the DIS. To describe the automate, there is used an approximate parametric graph whose
vertices correspond to the states of the SM, and the arcs correspond to transitions. Vertex incidence
lists are used to describe the structure of the graph. Moreover, each state of the automate is
described by the structure

s, =1{i., R, X}, (14)

where ia — automate state identifier; R — TechO of the object in this phase of TechP; X —

list of transitions.
Each element of the list of transitions is described by the structure

Xy =120, T, f (15)

where z — input signal; f, — transition function.
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The technology for object maintenance in certain phases of TechP is formed on the basis
of the DIA. The technology model is a directed graph T = {O,G}. TechO corresponds to the

vertices of the graph 0; € O, as well as the points at the beginning and at the end of the

technological process, branching, merging, and decision making.
In particular, TechOs are represented by structures

0 = {q qn’f fq fe’Eq}’ (16)

where 1, — vertex identifier; i, — next vertex identifier; f, f, — functions performed
respectively at the beginning and at the end of the operation; f, — function that determines the

duration of the operation; E, — list of executors.

Each element of the list of executors is determined by the specialization of the executor
required to start the work and by a parameter that indicates the order in which it is released from
the operation.

As noted earlier, at the upper levels, the RWS models are collections of interrelated states.
Each of these states can be represented as a sub-automate. Accordingly, the work of such sub-
automate as part of the RWS will be conducted in parallel. The states that characterize the RWS
operation will correspond to the various technological resources at the RWS. And in addition, the
RWS scheme is supplemented by such objects as a dispatcher (the main function is the
appointment of TechO executors) and an incoming flow generator (IFG) of service requests.

The work of the dispatcher and the IFG can be described using external algorithms.

From the point of view of representing the model of the RWS functioning as a finite-
automaton model, both the dispatcher and the IFG can be represented as an automate with a single
state. That is, the dispatcher and IFG will generate signals that will control the RWS operation.
The interaction of the SM with each other is realized by means of signals automates generated
during the operation.

For a typical structure, a SM of the RWS will respond to the following signals:

1) "Perform (object, type of work)". Such a signal is received by the dispatcher, processed
by him, and then the executors are appointed,;

2) "Execution (object, type of work, executors)". Executors (or executor) are SMs. The SM
data will correspond to some units of technological resources of the RWS;

3) "Completion (object, type of work)". This signal serves to synchronize messages from
executors about the completion of work;

4) "Time". A signal 7 that is needed to measure the time intervals that are allocated for
the execution of work.

As an example, let us consider the diagram of changes of the SM states for a shunting
locomotive (technological resource, see Fig. 2), which is assigned to arriving trains, see Fig. 5.

The operations shown on fig. 5 can be represented as a graph describing the operation of a
state machine. The Figure 5 gives a representation in the form of a graph for an automate (shunting
locomotive), which transports wagons during their unloading.

In the course of modeling the operation of such a state machine, the task of obtaining
information on the duration of the execution of specific TechOs is of paramount importance.

From the point of view of the description of the SM, it is necessary to assess the possibility
of transition from the state A for which the objects can perform TechO with duration t into a
certain state B . If the ultimate task is to automate the object control processes at the RWS, then
obviously it is necessary to receive a signal that actually initiates the transition.
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Next, you need to decide on the place where you should store information about the
transition time. Within the framework of modeling with UML diagrams of the TechP at the RWS,
we assume that all incoming signals will be external in relation to the initial state of the object.
Tracking the time of work performed by a shunting locomotive can be applied using two
approaches:

The first approach involves processing the SM states for each moment of event processing
T,

The second approach assumes the need to process SM events, which is characterized by a
complex structure.

When using each of the above approaches, we mean that it is necessary to create SM based
on its rules for transitions between the states.

Therefore, if we take the rules for creating SM as a basis, applying the first approach, then
it is necessary to process its states at every moment 7. In this case, it is necessary to store in the
ACS or IS time arrays describing the change in the states of the SM and the signals generated at
the moment 7. It is also necessary to check the transitions to the following states of the SM.
Consequently, the SM operation will continue until at a certain moment in time 7 the SM state
will correspond to the position ("Train sent™).

The second approach is also generated on the basis of SM states. But in this case, it is more
important to create SM based on the general principles of deduction - from general provisions to
detailed ones. In addition, the SM is controlled through external signals. It is also typical for the
second approach that transitions from one state to another will be accompanied by quantitative
data.

Using these considerations, there was created a UML diagram for the SM, which shows
the TechP for unloading wagons with different cargos, see Fig. 6.

Thus, this SM describes the model of the TechP at the RWS in UML notations and, in fact,
is a set of hierarchical automates. In this case, each SM will correspond to a unit of the RWS
technological resource (for example, for the resources shown on Fig. 2: path, shunting locomotive,
etc.). Separate elements of the SM will be required to simulate the activities of the dispatcher and
to develop an ACS or IS for the RWS.

We also note that the strategies of action of these elements will be described by a set of
parameters, which at the next stages of designing an ACS or IS for the RWS can be considered as
variables for the multi-criteria optimization task of the RWS operation. At first approximation, it
is better to describe the activities of the dispatcher using the simplest strategy of the SM operation.
With this supply, the wagons undergoing processing will correspond to the parameters of the SM
state.

The models of the technological process proposed in paragraph 3.1, described using UML
diagrams, and the methodology for creating RWS models as hierarchical SMs (in the current
paragraph 3.2) are well suited for the development of object-oriented applications for ACS and IS
of the RWS.

However, in some cases, it is advisable to perform the automation of the development
process and analysis of the technology of its work using simpler modeling methods. It is also
advisable to do this if we are not talking about the design and implementation of object-oriented
software products, but about the need to complete the stage of documenting work based on
traditional design automation tools, for example, using the AutoCAD package. Such a supply of
models focused on automated design systems of the RWS will increase the efficiency of human-
machine interaction and provide automation of the processes analysis at the RWS, based on the
minimum information entered by the operator. In such situations, it will be quite effective to use
the method of representing the processes of the RWS functioning as graphical-analytical models.
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Figure 6 — UML diagram for a state machine that shows the TechP for unloading wagons with
different cargos

In addition to SM using as a tool for modeling the technical equipment of the RWS, we
can also use the theory of graphs, since for a number of cases, for example, when we are talking
about modeling a special technical equipment of the RWS, this approach will be less laborious
than developing a state machine. In this case, individual technical means (TechM) used at the RWS
to automate TechP and the corresponding executors will be positioned as the vertexes of a tree
(graph). The arcs of the graph will correspond to connections. Then the set of tree vertices (V)

can be divided into such subsets (V,,Vg ,Vs). The vertexes V, will represent the leaves of the tree

to which the TechM, as well as the executors, will correspond to. As in the case of using the
notations of UML diagrams or SM, the executors mean separate paths, shunting locomotives,
TechM for automation of loading and unloading operations, technical inspection teams,

commercial inspection team, etc.). The parameter V, will correspond to the root of the tree, which
forms the RWS. The nodes V, will correspond to the TechM group used at the RWS. Moreover,

the nodes V, will be associated with the TechM groups, which are grouped according to certain

principles (cargo handling points, a park of shunting locomotives, a laboratory, etc.). With this
formulation of the problem, each vertex must be associated with its own list of parameters. For

example, the vertex type (line, line group, RWS) will determine the parameter t,. In order to
determine the structure of the tree as a whole, it is necessary to assign a vertex v for each of the
vertices Uy, i.e. U, = V. The rest of the parameters will be determined by the type of the vertex.

Then, the vertices v, €V, in the computer memory can be represented as follows:

Vr:{tb’ub’sr’nr’yr’hr’zr}’ (17)
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where s — vector of specialization of the executor (for example, TechM), which
correspond to the types of operations performed; n_— executor name (TechM); vy ,h,z —
respectively ordinate, height and visibility of lines in daily plans-schedules of the RWS operation.
The vertices v, €V in the computer memory can be represented as follows:

Vg = {tb Uy, Ny, Wy }’ (18)

where n_ — the name of the groups of executors (TechM); w, — width of a specific group

(TechM) on daily plans-schedules.
The vertex Vv is represented by the structure:

Vs :{tb’ub’ ps1ss’Ws}’ (19)

where p, — period for which the simulation is performed; s, — horizontal graph scale;

w, — column width for line title.

The RWS functioning can be represented as a process of station objects maintenance by
individual executors. Such objects can include: a train, a wagon, a group of wagons, a locomotive,
etc. Then, the object maintenance model will be a directed graph of the form G(O, L). The vertices
of the graph will correspond to individual TechOs, which the executors perform during the
maintenance. The arcs of the graph will correspond to the cause-and-effect relationship between
TechOs. The structure of such a graph can be represented as incidence lists. Then, each vertex (o)
is associated with a list (or lists) of previous (po), as well as subsequent (no) vertices.

The implementation of individual TechOs in some cases requires the involvement of
several executors (several TechMs). For example, when using a marshalling yard, it is necessary
to use the following TechMs: arrivals paths, thrust paths, shunting locomotive, signalman. Then,
the vertices (a) and (c) have the form in which we will consider (a—c) and (c —a) as the

simultaneous involvement of several executors (TechMs) to perform one TechO.
Then, each memory operation in a computer can be represented as follows:

O:{po'no’to’po'bo’VO’WO’IO’dO}’ (20)

where t, — TechO type; b, — identifier of the object for which this TechO is implemented;
v, — identifier of a specific TechO executor; X,, W, — respectively, the beginning and duration of

TechO; |, — pointer to a modeled point on the graph; d, — vector of additional parameters (this
vector depends on the specifics of TechO).

Additional parameters that determine the specifics of TechO may be as follows: train
number; the number of wagons, etc. Constants can be used as parameters of operations. You can
also use a parameter b,. The duration of a TechO can be represented as a constant, or you can
apply special functional dependencies that were obtained for different TechOs.

The Figure 7 shows an example of the representation of the technical equipment of the
RWS in the form of a graph for the case when it is necessary to simulate the transit trains
maintenance at the RWS.
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Individual operations on the graph are displayed as corresponding icons. Combining
operations imported, for example, from a *.md| Rational Rose file into appropriate groups, is

implemented using the lists p,,n,. Then the TechO group can be assigned to the object b . This is
done by specifying its identifier b, . Each of the objects can be associated with a list of parameters
d,.

By changing the parameters of objects, it is possible to provide a synchronous change of

the corresponding parameters of all TechOs related to the object. Then the TechO of objects at the
RWS can be formalized using a directed graph of the form H(T, L)

Agraph H(T,L) is like a graph G(O,L). Inthe graph H(T, L), it is assumed that T —the
graph of vertices or templates of TechO, and L — arcs (connections) between the vertices.
Individual operations can then be represented as follows:

t:{pt1ntlto1st’xt’wt’|o’dt}’ (21)

where S, — specialization of the executor who performs TechO; X, — conditional start

point of TechO; w, — duration of TechO; d, — vector of default values of additional parameters

that depend on the TechO type.

Creation of a technology description used at the RWS can be performed in separate editors
that are suitable for the RWS technologist. This can, for example, be AutoCAD, KOMPAS, etc.
Moreover, the list of works can be easily imported from UML diagrams files, for example, below
there is a fragment of the listing of the list of works at the RWS, imported from a *.mdl file
describing the UML diagram for the TechP of the state machine for unloading wagons with
different cargos, see fig. 6:

(list States

(object ActivityState "Unloading wagons with coal (10 wagons)"

(object ActivityState "Unloading wagons with ore (15 wagons)"

(object ActivityState "Unloading wagons with mineral fertilizers (15 wagons)"

(object ActivityState "Unloading wagons with containers (10 wagons)"

(object ActivityState "Unloading wagons with grain (15 wagons)"

object ActivityState "Arrangement of empty wagons in the arrival park")

(object ActivityState "Train on the path of arrival")

(object ActivityState "Weighing")

(object ActivityState "Weighted group of wagons on the path for settling")

Executors’ identifiers (Vo) are replaced by their specializations from the list (s, ). If new

objects are added to the UML diagrams, then the computer will select the executor, guided by their
specialization. This will ultimately allow minimizing the duration of work on specific TechO.

Taking into account the fact that maintenance at the RWS is performed using standard
technologies, the formalization of the TechP description can have a positive effect, which consists
in reducing the time for developing and modifying maintenance schedules of TechOs. The
developed graphic-analytical model, implemented, for example, in AutoCAD, see fig. 8, makes it
possible to automatically determine part of the indicators of the RWS functioning.

For example, it is possible to automatically carry out calculations for the load factors of
TechO executors, as well as for TechM [6]
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7/i: , Wj:

W, :
Z i {Woj, for vy =1,

0, forvy; =1,

where k- total number of RWS executors.

Itis also possible to calculate automatically the downtime of the wagons, which correspond
to the analyzed TechO.

Taking into account the fact that the development of the schedule is usually performed by
a RWS technologist, the use of a schedule plan, as well as tools for design automation packages
such as AutoCAD, should not cause any particular difficulties. In fact, in this case, the
development of a plan-schedule resembles the usual process associated mainly with adding,
removing and modifying icons on the plan. At the same time, the developed interface in any
computer-aided design environment, for example, AutoCAD, will be intuitive for RWS
technologists and will not require additional training, unlike the skills of designing UML diagrams.

Let us note that formalization of the process of drawing up schedules, based on the models
described in the chapter, will significantly reduce the time for creating such schedules. Also, this
approach, in conjunction with the possibilities of combining the Rational Rose and AutoCAD
package tools, increases the capabilities of both technologists and programmers of ACS and IS of
RWS to make adjustments to already existing diagrams and plans-schedules of TechP, depending
on the specific circumstances at the RWS, as well as coordination of modifications of operations
with objects. The presence of models makes it possible to automate the processes of calculating
the main indicators of the RWS operation, to visualize the results of calculations on the loading of
TechM, downtime, etc.
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(transit trains maintenance at the RWS)
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Figure 8 — An example of integrating work lists from a state machine graph or UML
diagram into the AutoCAD design system

The formal representation of the processes of the RWS functioning will also allow
automatically generating files with the initial data for the simulation of processes at the RWS.

Taking into account the fact that the development of schedule plans is usually performed
by a RWS technologist, the use of a schedule plan, as well as tools for design automation packages
such as AutoCAD, should not cause any particular difficulties. In fact, in this case, the
development of a plan-schedule resembles the usual process associated mainly with adding,
removing and modifying icons on the plan. At the same time, the developed interface in any
computer-aided design environment, for example, AutoCAD, will be intuitive for RWS
technologists and will not require additional training, unlike the skills of designing UML diagrams.
Let us note that formalization of the process of drawing up schedules, based on the models
described in the chapter, will significantly reduce the time for creating such schedules. Also, this
approach, in conjunction with the possibilities of combining the Rational Rose and AutoCAD
package tools, increases the capabilities of both technologists and programmers of ACS and IS of
RWS to make adjustments to already existing diagrams and plans-schedules of TechP, depending
on the specific circumstances at the RWS, as well as coordination of modifications of operations
with objects. The presence of models makes it possible to automate the processes of calculating
the main indicators of the RWS operation, to visualize the results of calculations on the loading of
TechM, downtime, etc.

Formal representation of the processes of the RWS functioning will also allow to
automatically generate files with the initial data for the simulation of processes at the RWS

Conclusions.

The method of formalizing the TechP description of the RWS based on the visual
programming methods for the simulation of the RWS operation has been improved.

The UML diagrams of state and activity have been adapted to represent the RWS operation
technology. When formalizing the RWS description, the diagram of state is submitted taking into
account the specifics of the description of the change in the phases of objects maintenance in the
process of performing the maintenance of individual objects.

It is shown that the diagram of state for RWS is a state machine (SM) that models the
sequence of changing the states of an object. The detalization of the behavior of objects serviced
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at the RWS has been completed. Detalization is done using the diagrams of activity. The diagrams
of activity are used to formally describe the TechO with objects and executors of work at the RWS.

There is proposed a methodology for creating RWS models as hierarchical SM. It is
proposed to visualize state machines taking into account the features of the RWS in the form of
Harel diagrams (UML state diagrams).

On the basis of the use of hierarchical SM, there have been improved the methods of
functional modeling of the RWS.

Based on the use of hierarchical spacecraft, the methods of functional modeling of the LDS
have been improved.

It is shown that functional UML models of the RWS can be used to analyze changes in
structures, technical equipment, and technologies for work technology at the RWS. Moreover,
these models can be used to assess the compliance of the technical and technological equipment
of the RWS with both the existing and future scope of work at the station.

It is shown that signals about the beginning and the end of various works at the RWS allow
synchronizing the operation of the model. It is shown that the use of actions to describe the states
and signals will make it possible to use external algorithms for the design of ACS of the RWS.
This is especially important when the application of the finite-automaton formalism is difficult or
inconvenient. The chapter discusses specific examples of the SM description that simulate the
operation of the RWS for the TechO of the wagon acceptance.

The described methodology was implemented using the UML in the Rational Rose
environment. This significantly reduced the complexity of the work on the synthesis of the
corresponding models of the RWS.

It is shown that in the course of the development of effective automated systems for
analyzing the technologies of the RWS operation, it is required to increase the efficiency of man-
machine interaction when creating models of RWS processes. It has been established that the
structure of the model of the RWS functioning should ensure the implementation of possibilities
for the automatic analysis of RWS processes based on the minimum human participation in the
process of entering information. The achievement of the solution to this problem is facilitated by
graphical-analytical models of the RWS.

It has been established that the graphical-analytical models of the RWS operation are
capable of providing a high speed of human-machine interaction and reducing the barriers between
the cognitive perception by the engineer of the graphic models of TechP at the RWS and the UML
notations, which are designed for programmers. There has been developed a model of graphic-
analytical description of the RWS, in which, in contrast to the existing ones, there was added the
ability to automatically correct the list of objects and technologies, as well as additional links
between TechOs, which will reduce the load on designers during the development and analysis of
technologies of the RWS functioning. Moreover, the list of objects and technologies can be
automatically imported from UML diagram files.
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KOBAJIAY MOCEJIEJIEPIH PECIMJIEYI'E ) KOHE TEMIPKOJI
BOK3AJIJAPBIH JAMBITY /bl ABTOMATTAHABIPYT'A APHAJIFAH
MOJAEJBAEP MEH AKITAPATTBIK TEXHOJIOI' USAJIAP

Anparna. TeMip)KoJI )KYMBICBIH MOJICNBACYAIH BH3yalabl Oarmapiamanay daicTepiHe
HETI3JIeTeH TeMipKoa BOK3aJIbIHBIH (RWS) TeXHOJIOTHsIIBIK MpOLeCcTepiHiH CHITaTTaMachiH
(TechP) pecimuey omici >kerimmipuiai. Uml kyli MeH KbI3METiHIH auarpammanapbl RWS
naianaHy TeXHOJOTHSCHIH KopceTy YiiH Oeilimaenred. RWS cunarramacsis peciMaey Ke3iHie
MEMJIEKETTIK Juarpammanap xxekenereH oobekriiepre TexHukambikK KbI3MeT kepcety [Ipouecinae
oOBeKTLIepre KpI3MET KOPCETY KEe3eHAEPiHIH ©3repy CUIaTTaMachIHbIH €pEeKIISTIKTepiH ecKepe
OTBIPBIT YCHIHBLITA/IBI.

RWS ymin ky#t auarpammacsl 0ObEKTiIHIH KYHJIEpiHIH ©3repy peTiH MOAETbACUTIH Kyl
MamuHacel (SM) ekenpiri kepceriiren. RWS-e KpI3MeT kepceTineTiH 0O0beKTLIep IiH MiHe3-
KYIKBIH HaKThUIAy asKTanjbl. Jletanusamusi OeJICEHIUTIK IuarpaMMaiapblH KOJIJAaHY apKbLIbI
Ky3ere acelpbiianpl. Kpi3MeT guarpammanapel  TEeMIpXKOIZarbl  OOBEKTUIEpPMEH JKOHE
KYMBICTapJbl OPBIHJAYIIBIIAPMEH TEXHHUKANBIK KaMTaMachl3 €Tyl PEeCMH CHUIATTay VIIiH
KOJITaHbLIAIbI.

Uepapxusneik  SM  perinme RWS  wmonenpaepiH Kypy oicTeMeci YCHIHBUIFaH.
MewmnekeTTik MamuHanapabsl Rws epekmenikrepin Eckepe oTwipeim, Xapen auarpammanapsl
(UML kyit auarpammanapsl) TYpiHAe BU3yallu3alusiay YCbIHBLIA b
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Wepapxusmelk SM - konpany Heridinme RWS  (yHKImoHanasl Mojenbiey oaicTepi
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MOJEJIU 1 THOPOPMAINMOHHBIE TEXHOJIOT'UHA JJIA ®OPMAJIN3ALINU
3AJIAY TIPOEKTUPOBAHUS H ABTOMATU3ALIIMA PASPABOTKH
AKEJE3HOAOPOXHBIX CTAHIIUU

AHHOTaNUsA. YCOBEPIICHCTBOBaH MeTOJ (hOpMaTU3alli OMUCAHUS TEXHOJIOTHYECKUX
nporieccoB (TechP) sxenesnonoposkuoii cranmmuu (RWS), ocHOBaHHBIN Ha METOJaX BU3YAJIBHOTO
MIPOrpaMMHUPOBAHUS JUIsI MOAETUPOBaHUs pabOThI JKeJIe3HOM oporu. JuarpaMMbl COCTOSIHUS U
akTUBHOCTH Ha si3bike UML OblTM aganTHpoOBaHbl 715 MPECTaBICHUS TEXHOI0TUN paboThl RWS.
[Ipu dopmammzanuu onucanuss RWS nuarpamMmbl COCTOSIHMIM TMPEACTaBISIOTCS € y4E€TOM
cnenuukn omucaHus U3MeHEeHUs (a3 0O0CIyKHMBaHUS OOBEKTOB B IMPOIECCE TEXHHUYECKOTO
00cIyKMBaHUS OTJENIbHBIX 0OBEKTOB.

[Toka3zano, uto quarpamma coctostHui 11 RWS npencrasiser coboit KOHEUHBIN aBTOMAT
(SM), KOTOPBIH MOJCTUPYET MOCIEAOBATEILHOCTh HU3MEHEHHUS COCTOSIHUN 00BbekTa. JleTanu3anus
noBeieHUs oOBEKTOB, obOciyxkuBaeMbix B RWS, 3aBepuiena. [leranuzanus BBINONHAETCS C
UCIOJIb30BAHMEM  JHUarpaMM aKTUBHOCTH. CXeMbl JIeATENbHOCTH  HCHOJB3YIOTCS  JUIS
(bopManpbHOrO OMHCAHUS TEXHUYECKOH TMOJIJEPKKH OOBEKTOB W HCHOJHHUTENEH paboT Ha
JKEJIe3HOU Jopore.

[Ipennaraercs wmeroauka co3ganus wmogneneii RWS B Bume wuepapxuueckux SM.
[Ipennaraercss BU3yalnM3upoBaTh KOHEYHBbIE aBTOMATHI ¢ ydyeToM ocoOeHHocTter RWS B Buze
muarpamm Harel (UML state diagrams).

Ha ocHoBe ucmosib3oBanus uepapxudeckoro SM ObUTH YCOBEPIIEHCTBOBAHBI METOJIbI
GbyHKIOHATBEHOTO MoienupoBanus RWS.

KaioueBbie cioBa. ABTOMaTH3alUsi NPOCKTUPOBAHUS, >KEIE3HOJIOPOXKHAS CTaHIIHS,
UML-auarpaMMbl, KOHEUHbIE aBTOMATBI, Tpad.
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NPUMEHEHUME BUIEOUH®OPMAIIMOHHBIX CUCTEM B
JKEJIE3HOJJOPOKHON HH®PACTPYKTYPE

AHHoTanus. B gaHHOM cTaThe paccMOTpeHbl paboTa CUCTEMBbI BUACOHAOIIOACHUS, KaK
4acTU BUACOMH(POPMAIMOHHON CHUCTEMBI, M MPEUI0KEHO UCIOJIb30BaHUE BUIEOTEPMHUHAIBHBIX
YCTPOMCTB JUIsl ONTHUMM3ALMU pabOThl TMOCIENHEH, a TakkKe OPraHM30BaHHOCTh IIpolecca
MH(OPMHUPOBAHUS IMEpPCOHANIAa 4Yepe3 BUACOTEPMUHAT B paMKaxX BUACOMH(OPMALMOHHON
CUCTEMBI.

KualoueBble  ciaoBa.  BujgeonHpopmaiMoHHbIE ~ CHUCTEMBI,  JKEJIE€3HOJIOPOXKHAS
nH(ppacTpyKTypa, BU1€0OHAOII0eHNE, BUICOTEPMHUHAI.

BBenenue.

[HudpoBbie TEXHOJIOTHUHN U BUACOAHATUTHKA TTO3BOJISIOT TOJIYUUTD MOJIE3HYI0 HH(OPMAITHIO
U3 BHJICOCOIEPKUMOr0, 3axBaueHHOro real-time (B peaqbHOM BpEMEHM) H-HIIH COXPAHCHHOTO.
OT1o0 3Ha4MT [1]:

1) OnoBemats B peKUMe PeabHOTO BPEMEHH, YTO MO3BOJISIET MPEIBUIETh UHIUICHTHI,
BBISIBIISITH TIOJIO3PUTEIHHOE TTOBE/ICHUE;

2) Pacmuputh BO3MOXHOCTH KPUMHUHATUCTHYECKOW OKCIEPTH3BI, IO CPEICTBAM
MHJIEKCAIH U TOMCKA BUJIEO COOBITUH 1O OTPEIeIEHHBIM IPU3HAKaM, YTOObI KJIacCU(UIIUPOBATH
00BEKTHI TT0 KaTeropusiM (1011, aBTOMOOUIIH U T. 11.);

3) OcBenOMIIEHHOCTh O PACMOJIOKEHUH M aKTUBHOCTH OOBEKTOB B KOHTPOJIMPYEMOM
obsactu (HampuMep, OCTaBICHHBIN Oarax).

Marepuajbl 4 METObI.

MBI MOXEM HACTPOWTh CHCTEMY BHJICOHAONIOJCHUS TaKUM o00pa3oM, 4YTOOBI OHa
pearupoBajia B aBTOMATHYECKOM pEKHME Ha OmnpelelieHHble cutyanuu (aedctsus). EE
BapHa0ebHOCTh PACIIONIOKEHHS TTO3BOJISICT CHU3HUTh MOTPEOHOCTH B mepcoHate. Be€ ato u 1o, o
4yéM Oy/IeT HAIMCAaHO HIDKE, €CTh HEOThEMJIEMasi YaCTh BUJICOMH(POPMAIIMOHHON CUCTEMBI.

MacmitabHoe BHEIpEHHWE BHICOMH(POPMAIMOHHOW CHCTEMBI B IKEJIC3HOJOPOKHYIO
UHPPACTPYKTYPY — 3TO HEOOXOMUMBIA IWIar Juisi OOECHEYCHUs HAWIYYIIero KOHTPOJSI H
6e3onacHocTH nocieanei. KoHTposb u 6€301macHOCTh 3/1I6Ch MOYKHO PACCMOTPETh, KaK LEIbHYIO
1 HanboJiee BAXKHYIO KaTETOPHUIO JKEJIe3HOIOPOKHON HH(ppacTpykTypbl. HauaTh paccMarpuBath
JaHHYI0O CHCTEMY MBI JIOJDKHBI C TIEpPBOrO OJTama - (OpMUpOBaHHS BHUJACOCHUTHANA, C
BUJIcoHAOMIOAeHN. Buieonabmroienre BkitoyaeT B ceds Tpu GpyHkimu [2]:

CrannmonHoe  HaOmrofeHHWe, Benyllee HAOMIOJEHHE 32  KIIOYEBBIM  30HAMH
(>xeNe3HO0POKHBIC TIAT(HOPMBI, BXOIBI M BBIXOJIbI, CTAHIIMU), 30HBI MOBBIIIEHHOW OITACHOCTH
[3]. HaOnroeHue TOJKHO MPOUCXOANTH B JABYX PEKUMaX: aBTOMATHYECKOM (C UCIIOJIb30BaHUEM
dbopmaroB mpezacTaBieHus OuoMeTpuueckux maHHbix BIiOAPI [4], CBEFF [5], PTZ (Pan-tilt-
Z00OM) KaMep | MPOrpamMM aHaJIn3a OMOMETPHUECKUX JaHHBIX [6]) B «PYyIHOMY.

KoHTpo:s 3a jxene3Hoi 1oporoii - obecriedeHre 0eCpensaTCTBEHHOTO MOKPHITHSI TPOBOTHBIX
OeCIIPOBOIHBIX CETEH BJIOJIb JKEIE3HOJOPOKHBIX MyTEH BKIIIOUAs MOCTHI, TYHHEIH, TOCPEACTBAM
YCTAaHOBKH CHUTHAJIbHBIX BBIIIEK Ha BHICOTE 15 METPOB Ha Kax bl Kusometp [1].
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Kontpons 3a mnoe3mom [3] - ciexeHue 3a JBEpsIMM BaroHOB U aBapUHBIMU
BBIKJIFOUATEIISIMU, KCTIOJIb30BaHue TPOTOKOJIOB T TDP st oTcnexxuBanus nosioxeHust BAroHos [ 7]
U IIUPOKOYrOJNBHBIX Kamep JUIsi KOHTPOJIA 3a CUTyalluell BHYTPH BaroHOB, WH(pOpMAIUs ¢
KOTOPBIX TIOCTYMAET B LIEHTP KOHTPOJIS B PEAIbHOM BPEMEHH.

Otmerum, «Ilo wMepe pa3BuTus uUHGOPMATH3ALMU CETEBBIE TEXHOJIOTHU IIUPOKO
MIPUMEHSIOTCS B IPOM3BOJCTBE U YIPABJIEHUU CUCTEMAMM >KEJIE3HOJIOPOKHOTO TPAHCIIOPTA.
CrabwmibHas paboTa KeJIe3HOJOPOKHON TPAHCIIOPTHOM CHCTEMBI 00ECTICUNBACT MTATHYIO paboTy
OTEYECTBEHHOTO MTPOU3BOACTBA U ObITa. OAHAKO CUTYAIUS B KEJIE3HOAOPOKHBIX TPAHCIIOPTHBIX
CUCTEMAax TaKOBa, YTO pa3jIMYHbIE MTPOOJIEMBI OKPYKAIOILEH Cpesibl, HAallpUMEp, CKOPOCTh BETPA,
TeMIeparypa, BIAXHOCTh, SIBJISIIOTCSA OJHHUMH W3 OCHOBHBIX MPEMATCTBUN MJisi OOBIYHOTO
TEXHUYECKOTO OOCIYy)KMBAaHUS BO BpeMs OKCIUTyaTallid Kejle3Hoi jgoporu... braromaps
HarJISIAHOCTH, YA00CTBY XpaHEHHUs, TOUCKY U 0OMEHY ITU(POBOE BUIEO SABJISETCS BAXKHOU YaCThIO
WHTETPUPOBAHHON CHCTEMbI BUICOHAOIIOICHUS ¥ UCIIOJIB3YETCS B YIIPaBJICHUU TPAHCIIOPTHBIMU
yciayramu. Ilonmp3oBarenu MOTYT HCIHOJIB30BAaTh CETh JUISL  OCYIIECTBIIEHUS YJIAJIEHHOTO
HaOmogeHus. [IporpaMMHBIN KOMIIEKC UMEET BO3MOYKHOCTh aHAJIM3UPOBATH OOJBIION 00BEM
JTAHHBIX, TOBBIMAas A(P(EKTUBHOCTh HAOMIOACHUS W BHEApsAS YA0OHOE YIpaBieHHUE U
obcnmyxuBanue» [2].

DTOT MPOrPaMMHBIA KOMIUIEKC - HHTEIJIEKTyaJIbHOE BHAeoHa0moaenue (puc.1). Ono
cocTout u3 [2]:

* Ilepudepuiinpie ycrpoiictea (PTZ  kamepbl), BHUACOKOAEpHI, HapyKHbIE
MYJIbTUMEUIHBIE TIPUCTaBKH, ycTpoiicTBa Oecrniepedoiinoro nuranus (MBII), onToBonokHO U
ONTOBOJIOKOHHBIE TIPE0OpPa30BATEINH.

* [leaTp cOopa u 00pabOTKM JaHHBIX HAOIIOACHHS,

* IP — ycTpoiicTBa XpaHEeHHUS,

* BuneonabmiofieHre Ha xeJle3HOJOPOKHOM TPaHCIOPTE.

Ob6ecnieunBaeT cienyronue GyHKIUN:

* Buzieo MOHUTOPUHT B peXXHMe PEaIbHOTO BPEMEHH ;

* Ynpasnenue PTZ kamepamu,

* PerynupoBka 4acTOTHI Ka/IpOB,;

* HacTtpoiika pa3penieHus;

* YanenHoe yrnpaBiieHUE YCTPOHUCTBOM,;

* YripaBiieHHE KypHAJIOM COOBITHIA,

* YipaBiieHHe HAa OCHOBE UEPapXUU YPOBHEH.

CoBMeCTHMO ¢ < > CoBMecTHMO CO
Ppa3sIH4YHEIMI CTOPOHHHMII
NIPHJIOKEHIAME / \ CHCTEMAaMH

for]

=

o o

[= =

E g CoBMecTHOE
AHaIn3 JaHHBIX €— 81 E —> IICIIOJIB30BAHIIE

5 'S pecypcoB

5 5

o

2=

= O

o o
KommnekcHoe \ / Hcnonk3zoBadie

peleHne CTPYKTYPHOTO

Oe3onmacHOCTH > IIPOEKTHPOBAHHSA

Puc.1. Oco6eHHOCTH MHTENIEKTYaTIbHOTO BHICOHAOTIOICHUS
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PesyabTaThl M 00CyKIeHHS.

HexoTopble BakHbIE MPUYHMHBI aBapuil U KaTacTpo( HaA JKEIE3HOH Jopore - HapylleHUe
NpaBUJ D3KCIUTyaTalldd, M QJITOPUTMOB pabOThl MOApa3AeieHUN, MOTYT OBITh YCTpaHEHbI
MaciTaOHbIM BHEApeHHEM B HHPpacTpykTypy K1 BuIeOMH(POPMAIMOHHBIX CHCTEMaM.

Kparko paccMoTrpum creayomylo (QyHKIUIO BHICOMH(POPMAIMOHHBIX CUCTEM -
nHpopMHIpoBaHKe accaxupoB. [1o xapakTepy oHa sBIISETCS JOMOIHSIOMIEH TEIEBUICHUE, PO
U JIp. CpeACTBa MAaccoBOMl HHpOpManuHM, TaKk Kak OOECHeuMBaeT pa3MELICHHE pa3In4HOMN
akTyanpHON MHpopmanuu [8] (morona, BpeMst U apyras uHbopmalus, NpeAHasHaueHHas AJis
OTIepPaTUBHOTO MH(OPMUPOBAHUS HACEJCHHS, WHAUE - MyOJauuHas WHGOpPMAIHs U BHYTPEHHSS
uHpopmanusg — BHYTPUKOpIOpaTUBHas, creuuduyeckas). Tawke 3Ta (QyHKIMS MO3BOJISET
TpaHCIMPOBaTh pekiaamy. [locieqHee yCmenHo MpakTUKyeTCs ¢ moMonsio TexHojoruu Digital
Signage (uudposas BeiBecka) [9,10].

Digital Signage (DS) mo3Bonser BIUATH Ha TMOBeAcHHME uenoBeka [11], K
MIpUMEpY MOCPEICTBOM TPUBJICUEHUSI €r0 K OINpPEAeJ€HHBIM 30HAM, YBEIHMYEHHS BpEMEHU
npeObiBaHus B OTUX 30HaX. L[udpoBele BBHIBECKM TaKke, KaK ¥ HWHTEIUIEKTyalbHOE
BUJICOHAOIOIGHHE MOTYT B3aHMO/JICHCTBOBATh C CUCTEMaMU OMOMETPUUYECKON HIIeHTHU(PUKAUU
(bN), paznuuue nuib B TOM, 4To HHGOPMAaLMS ¢ BUAEOANNapaTypsl OyAeT NOCTynaTh Ha UHbIE
cepBepa ¢ rmocieayronei 00padboTKOM U yIpaBiIsSIONIMM Bo3aelicTBreM Ha DS.

PeanuzoBate  gaHHyto — ¢QyHKOMi0  (MHGOPMHUpPOBAHHE  MACCAXKUPOB)  TO3BOJIST
WHTEPAKTHUBHBIC ITU(PPOBBIC CETH, KOTOPHIE B PEATHHOM BPEMEHH, OIEPATUBHO OOMEHHBAIOTCS
uHboOpMaMe MeXITy KOMIUIEKCAMH ammaparypsl Uis  (GOPMHUpPOBAHUS MPOTpaMM |
ycrpoiicTBaMu 0ToOpakeHus. Ilpeanaraercs HMCHOIb30BaTh MMEIOIIMECS CETH PACHpeeiIeHUs
curHasioB nporpamm TB-Bemanus, JoKaJbHble U PETHOHATIBHBIE CETH, BOJIOKOHHO-ONTHUYECKUE U
KaOepHbIE JIMHUH, a TAKKE IPYrue CPeICTBa TEIIEKOMMYHHKAIUH [ 8].

Hamu npemiaraercss  JONOJHUTH — BUACOMH(DOPMAIMOHHYKO  CUCTEMY, (QyHKLIMEH
OIOBEILEHUS NTEPCOHATIA KEIE3HOW JOPOTH.

K coTpynHMKy Ha ero JIMYHbIM TepMHHaN (BUACOTEPMHHAI) MOCTyNaeT MH(opManus B
rpauuecKoM BUJE, KOTOPas B IEPCIEKTUBE €My ITOHAJ00UTCA [Vl BBIIOJIHEHUS 3a7auu, YTOObI
[I0CJIE€ PELICHUs BBIIIECTOAIIETO YNPaBIEHUS (MCKYCCTBEHHOIO MHTEIUIEKTAa MM K IPUMEpY,
JEKYpHOIO 10 CTaHIMM) U BBIHECEHMs YKa3aHUs, OH CMOI OIlepaTMBHEE OTpearupoBaTh Ha
CIIOKUBIIYIOCS cuTyalnuo. Ilpu mosydyenun takoi MHQOpManmuu COTPYIHHMK JaeT OOpaTHYIO
CBsI3b O €€ MOJIy4EHUH, a I10CJIE BBIMOJIHEHUS yKa3aHUH - o cienaHHoi pabote. OOpaTHas CBs3b
OT COTPYAHMKA aHaIM3UpyeTcs BMecTe ¢ MHpopMmanuel, nocrynaromeil oT nepudepuiHbIx
YCTPOMCTB ¥ B KOMAaH/JHOM IIEHTPE CUTYallUM MEPENPUCBAUBAETCS CTATyC (PELIEHO HE PELICHO U
T. I.), LMKJ IOBTOPSIETCS 10 OKOHYATEIbHOI'O PEIIEHUS POOIIEMBI.

BuneorepmuHan MokeT OBbITb  OTHENBHBIM  YCTPOMCTBOM MJIM  CMapTHOHOM ¢
YCTaHOBJICHHBIM MpuUJOkKeHHeM. Mcrmonp3ys TO MM HHOE KOHCTPYKTUBHOE pELICHHE
BUJICOTEpMUHANIA, TpeOyeTcss OpraHu30BaTh €ro  HMH(OPMAIMOHHYIO  3alUILEHHOCTb.
Opranu3anuio mporecca aJpecHOro OINOBEIEHHs IEepPCOHAa Yepe3 BUACOTEPMHHAT MOXKHO
YBHUJIETb Ha PUCYHKE 2.
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Puc. 2. Oprann3zanus mpoiiecca aapecHOTO OMOBEIICHUS TEpCOHala Yepe3 BUACOTEpMUHAI
(OLT (Optical line termination) - Tepmunan ontuueckoit muauu, ONT (Optical Network
Terminal) - tepmunan ontuueckoii cetr, PON (Passive optical network)- maccusubie
ontuueckue cetd, IPSAN (Storage Area Network)- cets XpaHeHUs TaHHBIX)

BriBoabl.

Ha naHHBII MOMEHT CYIIECTBYET MHOXKECTBO YAaCTHBIX M KOMIUICKCHBIX PEHICHUHN s
ONTHUMU3AIMK TpOIecca YIpaBICHUS IKEIC3HOAOPOKHONW uHPpacTpykrypoil. HekoTopbie
CAaMOWHTETPUPYIOTCS WM HHTETPUPYIOTCSA, a Jpyrue B3aWMOJOMOJHEHSIOT JApYyr Jpyra.
[IpuMepoM KOMIUIEKCHOTO pEIUISHHUs SBJISETCS BHACOMH(OpPMAIMOHHAS CHUCTEMa M CHCTEMa
BHJICOHAOTIOACHUS, TIPEICTABIIAIONINE OTHO Ieioe. VX CBsI3b HACTOJIBKO TECHAs, YTO CJIOKHO
OTpeNeNIuTh, Kakas CHUCTeMa HHTErpHUpoBaHa B Kakyl. B 1aHHOW cTaThbe TIJIaBEeHCTBYIOIIEE
MOJIOXKEHHUE OTJIAHO BHUJICOMH(OPMAIIMOHHOW CUCTEME JIMIIb C TOYKH 3PCHHUS CEMAaHTHUKH, T. K.
JTAHHBI TEPMUH 0O0BEMJIET MPOILECCHl M BUACOHAOIIONCHUS, U BbIBOIa HHPOPMAIIMHM U JaKe B
Kakoi-To Mepe e€ ananu3a. KOMIUIEKCHBIE pellleHnsl aKTUBHO pa3BHBaroTCs kommanusMu Nokia
[12], Huawei [13], IBM.

B nomonHenuwe K BHIEOHAOMIONCHHUIO W HMH()OPMHUPOBAHHMIO IMaCCAKUPOB B pPaMKax
BUJICOMH()OPMAIIIOHHOW  CUCTEMBl  TpeJUlaraeTcs  HUCMOJB30BaTh  BHUACOTEPMHUHATbHBIE
yCTPOMCTBA AJI1 CBOEBPEMEHHOTO OMOBEIIEHUs 00CTYKUBAIOIIErO MepcoHana, KOTOpbId OyaeT
MOJIy4aTh OTQHUIBTPOBAHHYIO HHPOPMAITUIO aIPECHO.
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TEMIPKOJI HTH®PAKYPHLIBIMBIHIA BEMHE AKITAPATTBIK
JKYWUEJEPII KOJJAHY

Annarna. beitHeakmapaTThiK KyieHIH Oip Oesiri perinme OeliHeOakpuIay >KYHECIHIH
YKYMBICHI KAPaCThIPBLIIBI )KOHE COHFBICHIHBIH )KYMBICHIH OHTAWIaHIBIPY YIIIiH OCHHETepMUHAIIIBI
KYPBUIFBUIAPBI TMaiilajiaHy, COHJai-aKk OeiHeaKnmapaTThIK Kyke meHOepiHae OelHeTepMUHAI
apKBUIBI IEPCOHAIIIBI aKITapaTTaHABIPy MPOLECIHIH YHBIMAACTHIPBUTYBI YCHIHBUIIBI.

Tyiiin ce3aep. BuneonHdopmanmoHHbie XYHECIHIH, TeMip X0JI HWH(PaKYpPHUIBIMBI,
OeitHeOaKpLIay, BUACOTCPMHUHAI

Alexander Gogol, doctor of technical sciences, professor, acting professor Bonch-
Bruevich St. Petersburg State University of telecommunications, agogol@sut.ru

APPLICATION OF VIDEO INFORMATION SYSTEMS IN RAILWAY
INFRASTRUCTURE

Abstract. The operation of the video surveillance system as a part of the video information
system is considered and the use of video terminal devices to optimize the operation of the latter
is proposed as well as the organization of the process of informing personnel through the video
terminal as part of the video information system.

Keywords. Video information systems, railway infrastructure, video surveillance, video
terminal.
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KsIprei3ckuii rocyapcTBEHHBIN TEXHUYECKUN YyHUBEpcuTeT uMenu M. Pa3zakosa
E-mail: jbatyrkanov@kstu.kg

NCCIEAOBAHME ITPOU3BOACTBEHHOI'O HUKJIA ABTOMATU3ALIUN
TEXHOJIOI'MYECKHUX ITPOLHECCOB B JEHEHTPAJIN30BAHHBIX CUCTEMAX

Annoranus. [loBeimienne 3GGEKTUBHOCTH W KYJIbTYpPhl  MPOU3BOJICTBA,  €TO
MOZ[CpHI/ISaIII/Iﬂ HCpﬂSpBIBHO CBsI3aHBI C TCXHUYCCKUM nepeBoopyn(eHHeM
OpOU3BOACTBCHHBIX W TCXHOJOIHYCCKHX IIPOLECCOB, HUX aBTOMaTHSaHHeﬁ, BHCAPCHUCM
HOBBIX METOJIOB, TEXHOJIOTUA ¥ CPEICTB  YIPABJICHUS. Bce 10 mpeamonaraer
pa3pa60TKy HOBBIX Hay4YHBIX IO AX010B K CO3JaHUIO ABTOMATHUYCCKUX u
aBTOMaTI/I3I/IpOBaHHI)IX CUCTEM ynpaBneHm{ HpOMI)IHIHeHHI)IMI/I 06’b€KTaMI/I.
O} PeKTUBHOCTH TPOU3ZBOJCTBEHHBIX CHCTEM H WX (YHKIHMOHUPOBAHMS, KOTOpas B
3Ha‘IHTeHBHOﬁ CTCIICHU O6GCHG‘-H/IBaeTC${ aBTOMaTI/ISI/IpOBaHHBIM praBJ'IeHI/IeM "
OIITUMAJIBHBIM  OCYIICCTBJIICHUEM IIPOMU3BOACTBCHHBIX W TCEXHOJOTHYCCKHX IIPOLECCCOB,
onpeznenseT 3((EeKTUBHOCTh MPOMBIIUIEHHBIX MPEANpUITHA, OTpacieil M 3KOHOMHUKH
B 1enoM.B craThe W3IOXKEHBI MaTepuaibl HCCICAOBAHUS TEXHOJIOTHYECKHUX CHCTEM
BBICOKOI\/’I CJIIOXKHOCTH B paMKaX paCHpe)IeJ'IéHHBIX aBTOMaTI/ISI/IpOBaHHBIX CUCTEM
yopaieHus: (ACY) ¢ wuepapxwueckoll CTpyKTypHOW opranuzarnueit. [lpu paspabotke

MPOEKTOB M OJKCIuTyaTanuu o0bekToB KeHTayckoro TpaHchopMaTopHOTO 3aBoja
BO3HUKAET HEOOXOAMMOCTh yu€Ta WX CHenu(UUecKnX CBOWCTB, CYIIECTBEHHOE
3HAQUYEHHE MPUOOpETAIOT HAKOHOMHUYECKHE  (AaKTOPhI, TOBBIIICHHOC BHHUMAaHHE K
9KOJIOTUM TPOW3BOJICTBA, TpeOyeTcss TEpPecCMOTP METOJOJOTHH PEIICHUS MPOOIEMHBIX
3aa4 Ha OCHOBE KOMIUIEKCHOTO TMOJAX0oJa K CO3JaHui0 uHTerpupoBaHHbix ACY.
Bo3MoKHOCTE MOJTY9CHHS HOBBIX MEXaHHU3MOB KOHTPOJIbS OCTaHOB B
JEIEHTPAIM30BAHHBIX HMEPAPXUUYECKUX CHCTEMaXxX SIBJISETCS OJHHUM U3 OCHOB CO3JIaHUS
MH(POPMAIIMOHHOTO  TPOCTPAHCTBA  MPEANPHATHH, BEAylmled K  HWHTECHCH(UKAIUU
MIPOM3BO/ICTBA.

KiaroueBbie CJ10BAa. ABTOMaTI/ISaHI/Iﬂ, TECXHOJIOTHYCCKUE IMPpOLECCHI,
ACHCHTPAJIU30BAHHBIC CHUCTCMbI, OCTAHOBbLI, OITHMH3AIlH.

BBenenue.

B pamkax  rocymapCTBEHHOH  MpOrpaMMbl  HHIYCTPUATbHO-HHHOBAIIMOHHOTO
pasButusA(I' TIMMP) Kazaxcrana na 2020-2025 mpoucxoaut uU3MEHEHHE OOBEKTUBHBIX
yCIOBHM  (DYHKIIMOHMPOBAHUS TPOMBIIUJICHHBIX OpraHW3aliid, CBS3aHHOE C POCTOM
WX pa3MepoB M CJIOKHOCTH, BO3HHUKAeT HEOOXOJMMOCTh MOJAECPHU3AIMY AaBTOMATHU3AINN
TEXHOJIOTHYECKHX IMPOIIECCOB, ONTHMAJIbHOW KOOPAWHAIMU JJIEMEHTOB IPOW3BOJICTBA,
COBEPIICHCTBOBAHUS CTPYKTYpPhl CHUCTEM YIpaBICHUS.

Marepuajibl 4 METOBI.

OmnuM  u3  0OBEKTOB  mpoMmbllUieHHOCTH —KaszaxcraHa  pa3BUBAIOIIMNCS IO
nporpammam  [TIMUP u popoxnas kapra OuszHeca 2020 sBusercs Kenrayckuii
tpancopmaropubiii  3aBox  (KT3). KomruiekcHblii aHanu3 NPOW3BOJCTBEHHOTO ILIUKIA
C LEIpI0 AaHaJIM3a W ONTUMHU3ALMU OCTAaHOB B  JCLEHTPAIM30BAHHBIX CHCTEMAax
IIPOU3BEIEH B KT3, KOTOPBIA W3BECTEH Kak BEJIYLLIUN Kazaxcranckuii
IIPOU3BOIUTEND TpaHc(hOPMaTOPHOTO o0opynoBaHus LIMPOKOTO IIPUMEHEHNUS,

57



Kazaxcran enpuipic kesmiri. 2024, Ned
ISSN 1814-5787, ISSN online 3006-0273.

IIOCTABJISIEMOTO sl BCEX  OTpaciedl  SKOHOMMKHM, BKJIIOYas  3JIEKTPOIHEPrETHKY,

METAJUTYprHI0, MAIIMHOCTPOEHHUE, TPAHCHOPT, HEPTEra3oBbI  KOMIUIEKC, IKMJIMIIHO-
KOMMYHaJIbHbIN cexktop. KT3 B XO0JIe MOJIEpHU3ALUU n30aBUIIOCH oT

MIPOU3BOJICTBEHHOr0  obopynoBanus BpemeH CCCP u nepenuio Ha  HOBelllee
BBICOKOTEXHOJIOTHYHOE  000pyJOBaHHE BEIyIIMX  3alagHblX U €BPOIEHCKUX

OpraHM3alii, KOTOpble [0 TpaBy CUMTAIOTCA OJHMMM U3 Jy4yliux B MupeB
nexax KT3  wucnonp3yloTcst — JeLEHTpaIM30BaHHBIE  CHUCTEMBIMpou3BojcTBa  LAE

Lughese Attrezzature per [I'Elettromeccanica S.r.(Mramus), Knuth Werkzeugmaschinen
GmbH (T'epmanwms), Bystronic Laser AG (Ilseiinapus), "Robur Baltia" SIA
(JlatBus), KaxJas W3 KOTOPBIX SIBJSIETCS JIMICPOM B CBOEM CerMeHTe pbiHKa [1].
Omun wu3 unexoB KT3 ¢ JeleHTpaliM30BaHHBIMM YCTaHOBKAaMHU MOYKHO YBUJEHTh Ha
pucynke 1.

Creuudurka MOJIENMPOBAHUS W  YINPABICHHUS  CIOXHBIMU  TEXHOJOTHYECKUMU
nporieccamu  (CTC) 10 HacTosiero BpeMEHHM HE BbIACIEHA KaK CaMOCTOSITENbHAs
chepa, mnpeobIaTAOT TOAXOABI, Oasupyroluecs Ha WCHOJB30BAHUU TPATUIIUOHHBIX
ACY, oriauyalmuxcss  pa3oO0IIEHHOCTbIO  OTHENbHBIX  YPOBHEM U KOHTYpOB
ynpasneHus. VccnenoBaHue BO3MOXKHOCTEH M paclidpeHHe o0jacTel NpuMeHEeHUs
JNEKOMIIO3UIIMOHHOTO TOJAXO0Ja W, B YacTHOCTH, METOJOB SIBHOM JEKOMIIO3MIIMH, K
CUHTE3Y OTKPBITBIX CUCTEM HepapXxuyecKu-B3aMMOCBI3aHHOTO yIIpaBJIeHUS
MIPOM3BOJICTBEHHBIMH KOMIUIEKCAMM, K HACTOSIIIEMY BpEMEHHM HE HAalUIM MIHPOKOTO
MPUMEHEHUs] BO MHOTHUX OTpAacisiX IPOMBIIUIEHHOCTH.

Hcxonnble mooxeHUs mpoOsieM yOpaBieHUS CTPYKTYPHO U TEXHOJIOTHYECKH
CIIOHBIMU JICLEHTPAIU30BaHHBIMU ~ CHCTEMaMHM  M3JI0KEHbl B M3BECTHBIX  HAY4YHO-
TEOPETHUECKHX padoTax S, Axaxapsl, M. MecapoBuua, B.M. Bonoauna,
I".M.Octposckoro, /. Mako u ap.

B ocHoBe momxoma k  ympasnennmio CTC B KT3 jexut oOocHOBaHHOE
L[EeJICHANIpaBJICHHOE  BBIJCIICEHWE  TOJCUCTEM, MX  aHalu3 W MOJCIUPOBaHHE B
MHTETpUPOBaHHON  HMH(OPMALIMOHHOW  CcHCTeMe JJs  YIpPaBJICHHUS  IPOMBIIIJICHHBIM
npousBogctBom SCADA Trace Mode, paspabotka Metoauku 3(PGEKTHBHON peann3ainin
MEeTO/Ja  SIBHOM  JEKOMIIO3MIMU ISl CHHTE3a B3aMMOCOTJIACOBAHHBIX YIPABIISIOMIUX
nojacucreM. PacrpeneneHnyro MHOTOYPOBHEBYIO ABTOMATU3UPOBAHHYIO CUCTEMY
yhpaBieHusi TexHojormdeckux mpomeccoB (ACY TII) ma 6aze Trace Mode moxHO
yBUAETh Ha pucyHke 2.0000UIEHHBIH HAy4yHBIM MOAXOA K TOCTPOCHHUIO CHUCTEM
aBTOMAaTU3UPOBAHHOTO yIIpaBJICHUS MO3BOJISIET MOJIEPHU3UPOBATH MIPOLIECCHI
MIPOU3BOJICTBA Ka4yeCTBEHHBIX POYKTOB c HCII0JIb30BaHUEM HOBBIX
MHOOPMALIMOHHBIX ~ TEXHOJOTHH, TMONYy4UTh CcHUHepretudeckuii sddekr Ha  ocHOBe
3aKOHOMEpHOCTeH B3aumojeiicTBus sinementoB CTC [2].
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Pucynok 1 - Ilex KT3 ¢ peneHTpann3oBaHHBIMH YCTaHOBKAMH

UccnenoBanne NpoM3BOACTBEHHOTO IMKJIA  aBTOMATHU3allMM  TEXHOJIOTMYECKHUX
MPOLIECCOB B JICLIEHTPAIM30BAHHBIX CHCTEMax BKJIIOYaeT B ceOd CIEAyIolue JTarbl:

- BBISIBJIGHUS CHOCOOOB  TOBBINICHHUS HWHTEHCU(UKAIIMM  CHUCTEM  YIpPaBICHUS
MHOTOCTaIMHHBIMH  TIPOM3BOJICTBEHHBIMU MPOIIECCAMU;

- yuéra 0coOEHHOCTE MHOTOCTAJUHHBIX TMPOIECCOB B MPOMBIIIJICHHOCTH U
OTpaHMYEHHOM HCXOAHOM uHGOpMaMKU TpU pa3padOTKE METOJOB MOCTPOCHHSI UX
KOMITJIEKCHBIX ~MAaTE€MaTH4YEeCKHX MOJIEIIeH;

- BBIOOpAa CYIIECTBEHHBIX CBs3ed u  (AaKTOPOB C TIOMOIIBI0 OCOOEHHOCTEH
METOo/Ja  SIBHOM  [IEKOMIIO3UIMU U dopmupoBaHus ~ Crnoco0oB MOBBIIICHHUS
WHTEHCUBHOCTH (DYHKIIMOHUPOBAHUSA BBIJICJICHHBIX IOJICUCTEM;

- 000CHOBaHMSA  YCIIOBUM  MHTEHCHU(UKALMUU  MPOLECCOB  IPOU3BOJCTBA, H
MOJEpHU3ALMU MHOT0()YHKIIMOHATIBLHBIX CXeM MOJTyYEHUS BBICOKOKAUECTBEHHOTO
CTaH/IaPTU30BAHHOTO MPOJIYKTA;

- pa3pa0OTKM U  peanu3ali  AJITOPUTMOB  YIPABJICHUA  TEXHOJOTMYECKUMU
00BEKTAMHKAaK COCTaBHBIMU  YacTAMU TMPOM3BOJACTBEHHOTO IHMKJIA IPOMBIIIICHHBIX
MPEeANpUATHI, UMEIOIIUMU B CBOEM  COCTaBe  CJOXHBIE IO  (PYHKIHOHAIBHOMY
HAa3HAYEHUI0 U  KOMIUIEKCHBIM  MapamMeTpaM  CTPYKTYphl €O  cheuuuyecKuMu
CBOICTBaMH;

- MHTErpaly CYHIECTBYIOIIUX CHUCTEM aBTOMATHU3WPOBAHHOTO  YIPABICHHUS C
HOBBIMHUPEIICHUSAMH ONTHUMH3AIMOHHBIX 3aJa4 Ha OCHOBE HCIIOJIb30BaHUS IE€PEIOBbIX
CPEICTBU3MEPEHUI, yIpaBieHUs U HWHOOPMAIMOHHBIX TEXHOJOTHHA JUIsl BHEIPECHUS
B MPAKTUKY TEXHOJOTHYECKUX TNPEUIOKEHU ¢ pa3pabOTaHHBIX MPUHIUIIOB, METOJOB

U alTOPUTMOB.
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Pucynox 2. Pacnipenenennas muoroyposuesas ACY TII na 6ase Trace Mode.

[lepexon OT M[EHTPaIW30BaHHBIX CHCTEM YIPABJICHUS K JCHEHTPAIM30BAHHBIM
BBI3BaH  BO3pACTaHWEM  MOIIHOCTH  OTICJIBHBIX  TEXHOJOTMYECKHUX  arperaroB, HX
YCIIO)KHCHHEM, TIOBBIIIIEHUEM TpeOOBaHM 1O OBICTPOJACHCTBHIO W TOYHOCTH K HX
pabore. lleHTpasM3amus  CHUCTEM  YIOPABJICHUS  SKOHOMHYECKM  ONpaBAaHa  IIpPH
CPaBHUTEIBHO  HEOOJBINOW  MHPOPMAIIMOHHONW  MOIIHOCTH  €ro  TePPUTOPUATIBLHOMN
COCpeIOTOUYCHHOCTH. [lpu OoJIBIIOM 4YHCIIE KaHAJIOB KOHTPOJS, pEryJdpoBaHUS U
yhnpaBjeHus, Ooyblioi jnuHe JuHUA cBi3u B ACY TII  nmeuentpanmzanus
CTPYKTYPBI CHCTEMBI yIIpaBJICHUS CTaHOBUTCSA MPUHITUITHATBHBIM METO0M
noBbiieHuss  kuBydyectd  ACY  TII, cHWXEHHS CTOMMOCTM M 3KCIUTyaTallMOHHBIX
pacxomoB. Ha pucynke 3  MOXHO  yBHIETh HWH(GOPMALMOHHBIE TOTOKA B
HepapXHuecKuX CUCTeMax  ympaBieHus. Hambonee MEepCHEKTUBHBIM  HaIlpaBICHHEM
neuentpanuzauun  ACY  TII  cnenyer mnpu3HaTe aBTOMATU3MPOBAHHOE  YIIPABIICHUE
MpoleccaMi  C  pacrlpeleNieHHON apXuTeKTypoi, Oasupyromeecs Ha (YHKIIMOHAIBHO-

L[EIEBOU u TOTIOJIOTMYECKO I JELCHTpaIN3aluN 00BeKTa YIIpaBJICHMUSL.
OYHKIMOHAIBHO-ENEBAsT JEUEHTpaau3alus — JTO pa3[elIeHue CJIOKHOIO IIpolecca
WIM CHCTEMBl Ha MEHBIIME YacTU — MOANPOLECCHl  WIM  IOJCUCTEMBI IO
(GyHKIMOHATBPHOMY  IpHU3HAKy (Hampumep, TMepelesibl TEeXHOJIOIMYECKOro — Ipoliecca,
PEXUMBI paboTHI arperaTos H T.[.), UMEIoLIe CaMOCTOSITENIbHBIE LENH

¢bynkumonupoBanus.  Tomonoruyeckas — JEIEHTpajIM3alMs  O3HAYaeT  BO3MOXKHOCTB
TEPPUTOPUATBHOTO  (IIPOCTPAHCTBEHHOI0) pa3fieieHus Mpolecca Ha  (PYHKIHMOHAIBHO-
nenesble noamnpoueccsl. Ilpy  onTUManbHOW TOIOJOTHYECKOW JIELICHTPAIU3ALMUU  YHUCIIO
nojacucreM pactpenenenHoir ACY TII Beibupaercs Tak, 4YTOOBI MHHMMH3HPOBATH
CyMMapHyl0  JUIMHY  JIMHUH  CBSI3M,  OOpa3ylolmMX  BMeCT€ C  JIOKaJbHBIMHU
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[IOJICUCTEMaMHU YIPaBICHUS CETEBYIO CTPYKTYDY. TexHuueckoin OCHOBOM
COBPEMEHHBIX PpAaCIpElENCHHbIX CUCTEM YIpaBlIeHHs, OOYCIOBUBLIEH BO3MOXHOCTh
peanu3alMi  TAKUX CHCTEM, SIBISAIOTCS  MHUKPOIPOLIECCOPBl M MHUKPOIIPOLIECCOPHBIE

cucrembl. B pacnpenenenneix  ACY  TII  npuHATBI B~ OCHOBHOM  TpHU
TOIOJIOTUYECKUE CTPYKTYpBI B3aUMOJICHCTBUSA HOJCUCTEM: 3Be31000pa3Has
(paguanpHas);  KojbleBas  (memieBas);  IIMHHAsg  (MarucTtpajibHas)  WIM  HUX

KOM6I/IHaIII/II/I. OpFaHI/I?;aIII/I?[ CBA3M C JaT4uKaMMU H HCIIOJHUTCIBbHBIMUA YCTPOﬁCTBaMH

HOCUT I/IHI[I/IBI/IZIyaJ_H)HI)H\/JI n MNpeuMYyHICCTBEHHO paI[I/IaHI)HI)If/'I XapakTep [3,4] .
Xo

F) = ] A —_— ‘
Ry ——»

\Y.’\n Y/\h Ya : J
< Bn —— < By l— B, =
< PUE— < < | — _

\"[;m Y 2 vYBZ
L p B ‘_>
'\7( i — (1 mm— j CTZ —— RCM-’ Cm —p
X¢ Xe2 Xem T

Pucynox 3 — HMHpopMmalioHHBIE TOTOKH B HEPAPXUUECKUX CHCTEMax
yrnpaBienus Fa(Xo)- memeBas QyHKIus, RaA- MHOXECTBO JOMYCTHMBIX pEHICHHH, Xy-
BEKTOP COCTOSIHUSI CHUCTEMBI, Ya - YIpaBIISIOUINE BO3ICHCTBUS.

MoempoBaHHEOCTOHOB ~ 00OpYZIOBaHHE B TPOM3BOJCTBE € JICTICHTPAIM30BaHHON
CHCTEMOM TIpOBEICHO B mporpamMmHoi cpeme Trace mode 6. Scada trace mode oGiamaer
MOIITHOW CHCTEMOW CHTHAJIM3AIMK O COOBITUSAX, NPOUCXOMSAIIMX HA IPOMBIIIJICHHOM
00BbEKTE W  yOpaBICHHWsS  TPEBOraMH.  YIpaBJIICHUE  TPEBOTaMH W COOBITHSIMHU
OCYIIECTBIISIETCS CEpPBEpaMH  TPEBOT, BCTPOCHHBIMH B MOHHUTOPHI PEAIBHOTO BPEMEHHU
Trace mode u T-Factory. Ha pucynkax 4 u 5 noka3zansl uHTEpJEC perucrparopa aBapuHbIX
OCTaHOB M (HKcanus TpPeBOr W coObiTud B Trace mode.

Pe3yabTarsl U 00CyKIeHUS.

CepBep  TpeBor  Trace mode  coxpaHser  HHPOPMAIMIO O  COOBITHIAX,
MPOM3OLIEAIINX HAa  KOHTPOJHPYEMOM OOBEKTe€ B  BHUIE TEKCTOBBIX  COOOIICHHIA.
W3ydyeHue fmaHHBIX YOpaBlEHUS TPEBOTaMHU  TMOMOTAIOT  CIIPOTHO3UPOBATH BO3MOXKHBIC
aBapvHbIC OCTaHOBBI OOOPYIOBaHUS, IO CpEACTBAM aHaidu3a HHPOpMAllMU C cepBepa

TPEBOT MOXKHO 3aIUIaHUPOBATh MPO(UIAKTHUECKHE PaOOTHI.
JInsg  ympaBineHHsST TpPEeBOTaMU KaXKJAOMY COOBITHIO TIPHCBAaMBAaeTCs CBOHM  CTaTyc:
- aBapus;
- IPEAYTIPEKACHHE;

- CHCTEMHOE COOOIIEeHHUE;

- TIOJIB30BATEILCKOE COOOIICHHE;- OIINOKA;

- KOMaHja u T.]I.

Tekct cooOIIeHnI 3aJaercs I0JIH30BATEIEM pOU3BOJILHO. [ToMuMO
MOJIb30BATEIILCKUX ~COOOICHUI, CHUCTeMa YIpaBieHHs TpeBoramu Irace mode 3aHOCHUT
B OTYET CHUCTEMHBIC COOBITHS: BXOJ M BBIXOJ (aBTOpH3AIMs) MMOJIb30BATENCH, a TAKXKE

3allyck W OCTaHOBKAa MOHHTOpA pPEAJIbHOTO BPEMECHHU.
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B otuer TpeBOor MOXHO 3aHOCHUTh IMPOMU3BOJIbHBIE KOMMEHTApUHU OIEPATOPOB.
JloctoBepHOCTh HMH(pOpPMaUMK 00 OCTaHOBaX MOJXET OBITh 3aBEpeHa  DICKTPOHHOMN
MOAIHUCHIO.

Cucrema ynpaBjeHUS TpeBoramH [race€ Mode MOKeT BBIBOJUTH OTYET Ha
9KpaH, Ie4araTh, COXpaHATh B (aill W OTCHUIATH OTYET TPEBOT IO 3JIEKTPOHHOM

noure wid B Buge SMS Ha coToBelii Temedon omepatopa. Kpome cucremsr
yIpaBJIeHUusI TpeBOr B race mode CymecTByeT CHCTEMa YIPABICHHUS Pa3BUBAOIIUMUCS
COOBITUSIMH.

B MPB Trace mode BcTpoeH CIIEUAJIbHBIN perucrparopa aBapuu,
HeoOxomumoro s ¢ukcauuu M oToOpakeHuss uHpopManuu 00  aBapUMHBIX
COOBITHSX B BBICOKOOTBETCTBEHHBIX cHUcTeMax [5, 6].

B Kateropi | Han Koawpoakn | CooGusne Bpsiticll KOMTHRO BN
A A016 1346013 A Tadmapatypa 11 TGS HMHFF ABAFPHAHAR [PAHMLLA =]
0102018 13:45:55 8 TeunepaTypa T1 Higsies oML

04 10020106 134553 8 Naarsmnae P TCS B niipidis
04 10016 1545503 Tounppanypa 11 TGS B nopun
o R i R Haenaywa F1 -] BElllg Hoplb

10006 1345303 AL 3 Bl HOpWE O 102006 134716
A6 1345338 i i 5 BE| AR ABAFARHAR MPAHALLA!
E = EE| AR ABAFHARAA TRAHHLLA
Nasnawan P1 e
Taunapatypa 11 e
TaunepaTypa 71 BEPXHAR ABAFARHAR MPAHHLLA!
Trace Mode & 3 Coos T et - Hiope
4 10 HHEG 2 Naarsmns P1 E BEFXHAR ABAFPAHHAR TRAHHLLA
(K006 1344502 Traca Moda Rk ¢ Y20 - Hopua

M020T6 1344.554 W Tauneparypa T1 Bitilus Hopus 4102016 134616

04 102006 13:44:521 W Hagndima Pl TGS Ersdiiie Hopiib

04102006 1344,409 6 Trace Moda B T2 0 pa rHoCT e = Hopus 041002008 134710

100G 1440 5 Tourppanypa 11 TCS B nopun

NG 1344444 W Teurapamypa 11 TCS Hisa Bophas

01003006 1344410 | Traca Moda 6 TC2 CHeTaub=0l Len - Hopua

O 102006 13 dd:40.0 aandime Pl TCS B miopuis

(4 VOLROTG 134 30 5 Daantist P Huamis 1oL O D006 134712 J

[ 3 f Teunapatypa T1

HHXHAA ABAPLSIHAR [PAHKLAL

Pucynox 4 — Hutepdeiic permcrparopa aBapuHBIX OCTaHOB B Trace mode

PeructpaTtop aBapuiHbIX COBLITUIA

T2 T3

100.00 100.00
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 0.00

Pucynok 5 - Hurepdeiic okHa, ynpaBieHre TPEBOraMu U COObITHsIME B Trace mode
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BoiBoabI.
B nanHHO#Nl cratbe paccMOTpEeHbl JELEHTPAIN30BAaHHBIE CHUCTEMBbl Ha INpUMEpE
Kenrayckoro TpaHchopMaTOpPHOTO 3aBOJA. Yka3aHbl IIpEUMYyILEeCTBa

NELEHTPAIIM30BAHHBIX ~ CHCTEM  IE€pej]  LIEHTPAJIM30BAHHBIMM  CUCTEMaMH.  BbIsBIIEHBI
CTOCOOBITOBBIIICHUMHTEHCU(PUKAITMUCUCTEMYTIPABICHUsS. PacCMOTPEHBI METO b OTITUMH3AIHN
ACY TII cpeactBaMu HepapXUUYECKUX CHUCTEM  ympasiieHus. M3ydeHbl HHCTpYMEHTHI
OTIOBEIICHUSI O BO3MOXKHBIX OCTOHOBaX OO0Opy/OBaHME Ha 0a3e MpOrpaMMHON cpempl Trace
mode 6.
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OPTAJILIKTAHJBIPBIIMAFAH  KYWEJIEPAEIT TEXHOJIOTHSIJIBIK
MPOLIECTEPI ABTOMATTAHJBIPYIABIH OHIIPICTIK LUKJIH
3EPTTEY

AHaaTna. OHAIPICTIH  THIMIUIINT MEH MOJCHHETIH apTThIPY, OHBI KAHFBIPTY
OHJIIPICTIK JKOHE TEXHOJOTHMSJIBIK IpOLECTepAl TEXHUKAJBbIK KalTa >KapaKTaHIbIPYMEH,
ojlapJpl aBTOMAaTTaHIBIPYMEH, OacKapylIblH JKaHa OJICTEepiH, TEXHOJOTHsUIapbl MEH
KypalJapblH €HTI3yMEH ThIFbI3  OallJIaHBICTHI. OCbIHBIH ~ OapibIFbl  OHEPKACINTIK
oOBeKTUIepAl OacKapyIblH aBTOMATThl JKOHE aBTOMATTAHIBIPBUIFAH JKYHeNepiH KypyFra
KaHa FBUIBIMUA TOCULIEpIl o3ipieyni  Ke3deial. OHIIpicTIK KyHenepaiH THIMILTIr
KOHE  OJapIblH  JKYMbIC  ICT€yl, OJ eIdylp JJpekeAe  aBTOMATTaHBIPbUIFAH
O0ackapyMeH KOHE  OHMIPICTIK, TEXHOJOTHSUIBIK  IpOLECTepAl  OHTaMiabl  Ky3ere
acbIpyMEH KaMTaMachl3 eTile/ll, ©HEPKICINTIK KOCINOPBIHIAAPAbIH, cajajapblH KoHE
TYTacTaili ~ HKOHOMHMKAHBIH  THUIMAUINH  aHbBIKTalAbl.  Makamaga  HepapXusuIbIK
KYPBUIBIMJIBIK ~ YHBIMMEH OeJIIHIeH aBTOMATTaHIbIpbUIFaH Oackapy kyienepi (ABX)
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meHOepiHAe KypACNUTri KOFapbl TEXHOJIOTHMSUIBIK OKYHeNlepHai 3epTrey Marepuaiiapsl
Oepuren. Kenrtay TpaHcpopMaTop 3aybITBIHBIH KOOAJIApPBIH J3ipiey IKOHE Taiiianany
KE3IH/Je  OJapAblH EepeKIle KACHETTEpiH eCemKe alxy KaXeTTUIrl  TybIHIAWIbI,
OSKOHOMHKANBIK (akrtopimap eneyni MoHre wue OoJiaabl, OHIIPIC JKOJOTHICHHA —aca
Hazap ayjapbUIajbl, MHTCTpAllMsUIAaHFAH KY€ KypyFa KEIICHAI TOCUI — Heri3iHie
npoOieManblK ~ MIHZETTEpAl  IIelly — OMICHAMAChIH  KaliTa  Kapay  TaJsam eTiulefi.
OpTanbIKChI3MAHBIPBUIFAH  HMEPApXUSUIBIK  KYHelnepie TOKTayapl —OaKbUIAyIblH — KaHa
TETIKTEpIH Iy MYMKIHIIrT OHAIpiCTI  KapKbIHAATa O KYPTi3eTiH  KOCIMOPBIHAAPIBIH
aKMaparThIK KEHICTITH Kypy Heri3mepiHiH Oipi OOJbIm  TaObLIAIHL.

Tyliin  ce3mep. ABTOMaTTaHABIPY, TEXHOJIOTUSIIBIK rpouecrep,
OpTalbIKTaHJBIPbIIIMAFaH JKylecl, TOKTaynap, OHTaillaHIbIpy.

Zhenish Batyrkanov, doctor of technical sciences, professor, Kyrgyz Technical
University named after I. Razzakov, Bishkek, Kyrgyzstan, jbatyrkanov@kstu.kg

RESEARCH OF THE PRODUCTION CYCLE OF AUTOMATION OF
TECHNOLOGICAL PROCESSES IN DECENTRALIZED SYSTEMS

Abstrsct. Improving the efficiency and culture of production, its modernization is
inextricably linked with the technical re-equipment of production and technological processes,
their automation, the introduction of new methods, technologies and controls. All this involves the
development of new scientific approaches to the creation of automatic and automated control
systems for industrial facilities.

The efficiency of production systems and their functioning, which is largely ensured by
automated control and optimal implementation of production and technological processes,
determines the efficiency of industrial enterprises, industries and the economy as a whole.

The article presents research materials of technological systems of high complexity in the
framework of distributed automated control systems (ACS) with a hierarchical structural
organization.

During the development and operation of the facilities of the Kentau transformer plant, it
becomes necessary to take into account their specific properties, economic factors, increased
attention to production ecology are of great importance, a revision of the methodology for solving
problematic problems based on an integrated approach to creating integrated ACS is required. The
possibility of obtaining new mechanisms for controlling shutdown in decentralized hierarchical
systems is one of the foundations for creating the information space of enterprises, leading to the
intensification of production.

Keywords. Automation, technological processes, decentralized systems, shutdowns,
optimization.
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METO/I OITIPEJEJIEHAS OBFBEKTOB HA OCHOBE COJIEP)KATEJIbHOM
NIAEHTUDOUKAIIUA

AHHoTanus. PaccmaTpuBaercs MeTOl cofepKaTeabHON NIAEHTUPUKAIIMN 0ObEKTOB U
MIPOEKTUPOBAHUM JKCHEPTHBIX CHCTEM B 3a/adyaX OILIEHKHM KUOEepyrpo3 M pHUCKOB s
nH(OPMaLMOHHON OE30MMACHOCTH KPUTUYECKH BaXKHBIX 00BEKTOB MH(MOPMaTU3ALIUH.

KiaroueBble  cjoBa.  DKCHIEepTHbIE  CHCTEMBI,  CHJUIOTU3MBI,  KHOEpyrpossl,
Kk10epOe30nacHOCTb.

BBenenue.

Opraamzanus cuctemMbl HHGOpManuoHHOW Oe3omacHoctn (MB) ceromust craHoBUTCSA
BOKHBIM CTpPATETWYCCKUM (DAKTOPOM pa3BHUTHSA JUII MHOTHX KOMITAHHUH ¥ TPEIIPHUSTHH,
WH()OPMAIIMOHHBIE CUCTEMBI KOTOPBIX TIONAQJAIOT IOJ ONpECIICHHE KPUTHYCCKH BaXKHBIX
0o0bekToB uH(popMaruzauuu [1]. A TOCKOJBKY CIOKHOCTh apXUTEKTYpbl OOJIBIIMHCTBA
KPUTHYECKH BaXHBIX 00BekTOB uHGpopmartm3aimmu (KBOW) cHmwkaer pe3yabTaTUBHOCTh W
JIOCTOBEPHOCTh OOBIYHON SKCIEPTHOW OIIEHKH YIPO3 W PHUCKOB s WH(DOpPMAIMOHHOW U
kubepoe3onacHoctu (Kpb) KBOU, o, mo MHEHHIO MHOTHX CHEITMATUCTOB [2, 3], menecoobpa3Ho
JUIS pellieHus ATOM 3aJayd UCHOJIb30BaTh MOTEHIMAT MHTEJUIEKTYAIbHBIX CHUCTEM TMOJIEPKKU
MPUHATHS perieHui uim skcnepTHhIX cucteM (OC) [4].

MatepuaJjibl U METOABI.

[Ipu mpoeKkTHpOBaHUU SKCIIEPTHBIX CUCTEM B 3a/1a4aX OLEHKU KHOEpPYrpo3 U PUCKOB IS
Nb KBOU omHUM M3 €CTECTBEHHBIX 3TAIOB SBISCTCS (OPMUPOBAHUE aHATUTHKAMU aHKET WIIA
OTPOCHBIX JIUCTOB, KOTOPHIE COJEP’KAaT TUIOBBbIE BOMPOCHI, 3anaBaeMble mnpu ayaute WUb.
Hanpumep, k Takum Bompocam MOKHO OTHECTH — UMEJU JIM MECTO MHLUJEHTHI, PAacIoyiaraeT Jiu
opraHu3aus KoHpuAeHIMaAIbHOW HHbopManuei u T.11. [5, 6]. Jlamee sKcnepT WM aHATUTHK T10
Wb dopmupyet yHapHbIe 1/uiiu OMHapHbIEe BbIcKa3biBaHUs. [10/100HbIEe BhICKAa3bIBAHUSI IIO3BOJISIOT
CTpPOUTH TaK Ha3blBae€Mble COPUTHI, T.C. ILIETMb MOCIEA0BATEIbHBIX CHIJIOTM3MOB. B KOHTEKCTe
npoexktupoBanus 6a3el 3HaHui (b3) ma OC B 3agauax Ub, cumnorusm — 310 IBYXIMOCHUIIOYHOE
YMO3aK/II04YeHHEe, KOTOPOE COCTOUT U3 aTpHOYTUBHBIX BhICKa3bIBaHU. J[arnee, Ncnosb3ys annapat
WCYHCIICHUS MTPEIUKATOB U CEMaHTUYECKHE CETH, MOKHO C(hOPMHUPOBATH MOJIENHU JIJISl AKTYyaJTbHBIX
kubepyrpo3 konkperHomy KBOW. B o6mem, kimro4eBbie 3Tambl alroputMa (popMUPOBaHUS
nepeunsi kubepyrpo3 st KBOM MoxHO mpeacTaBUTh B BUAE CXEMbl, KOTOpas MOKa3aHa Ha
pucyHke 1.
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Onucanne KBOU nyrem KOMIOHOBKHM YHAPHBIX
BBICKA3bIBAHUI

BBICKa3bIBaHU

dopmupoBanue crmucka kudepyrpos mss KBOU mytem

1

1

1

[}

1

1

1

1

1

I Onucanne KBOU nmyrem KOMIIOHOBKY OMHApHBIX
1

1

1

1

1

[}

1

I KOMITOHOBKH CHJUIOTM3MOB
1

MoenupoBaH#e BEpOSITHOCTEH peau3anui Kuoepyrpos
(metosel [1-4, 24-26])

v

[TporHo3upoBaHUe pa3BUTHE CUTYALIUH MIPH PEATU3AIMN
Kuoepyrpo3sl (Metop [4—7])

v

Or1eHKa MOTEHIIMAIBHOTO yiIepOa OT peaau3aiuu
kubepyrpo3 (metonsl [1, 12, 15])

Pucynok 1 — O0mias cxema B3aMOICHCTBHS aJITOPUTMOB OIIEHKH YTpo3 U puckoB b
KBOU

[Ipn npoexTtupoBaHuu 0a3 3HAHUI HCIOJNB30BAIMCH Takue Oa30BbIe YyHApHbBIE
BbICKa3biBaHus: 0 — BeIMoJiHeHUE BpenoHocHoro I10; 1 — ucnonb3oBanue BxonoB USB; 2 —
UCII0JIb30BaHME TMOKUX JMCKOB; 3 — HalM4Hhe BBIXOJAa B MHTEPHET; 4 — HaJWM4Me BBIXOJA B
JOKaJIbHYI0 BeruucuTeNbHyto ceTh (JIBC); 5 — nammune CD/DVD; 6 — oTcyTcTBHE OOHOBICHHI
AHTUBUPYCOB M CHUTHATyp; 7 — OTCYTCTBHE CHCTEMbl KoMmIiuiekcHOW 3U; 8 — oTcyrcTBHE
aHTUBHUpYCca; 9 — OTCYTCTBHE HHCTPYKIHM a7 oTBeTcTBeHHOTO 32 b 1 Kpb; 10 — oTcyTcTBHE B
MHCTpYKIMAX A anMuauctparopa Ub; 11 - orcyrcTBre TexHonornyeckux npoueccoB 3U; 12 —
OTCYTCTBHE MHCTPYKLMN JUIsi cpeAcTB aHTuBUpycHOUM 3U; 13 — oTcyrcTBHE akTa Mo YCTaHOBKE
cpenctB 31; 14 — yreuka kitoueit U aTpuOyToB AocTymna; 15 — oTcyrcTBue ¢ailioB pe3epBHOMI
Komuu; 16 - OTCyTCTBHE 3JIEMEHTOB B MHCTPYKLHMSX IOJb30BaTensiM; 17 — dakt pasriamieHus
unpopmanuy; 18 — oTCyTCTBHE JOTOBOpa O HepasriamieHuu HHPOpMAIMU COTpyTHUKamMu; 19 —
rpo3a 3apaxenust JIBC supycubim 110; 20 - yrpo3a nepexsara naposieit B JIBC; 21 — orcyrcreue
¢aiipBoina; 22 — 100 u gpyroe, BKIIt04as pe3eps.

JlaHHBIII TOAXOJ pPAacCMOTPUM Ha MPUMEPE TMOCTPOCHHUS LENU MOCIEA0BATENIbHBIX
CIJIJIOTU3MOB, KOTOpBbIE ONEPUPYIOT MCXOJHBIMH BBICKa3bIBAaHUSMU B 00JacTH CeTeBOU
0€30IaCHOCTH.

Pe3yJbTaThl HCCIE10BAHUS.

CoctaBuM MpocTeiile YyHapHble BHICKa3bIBaHUs, KOTOPBIE ONMUCHIBAIOT XapaKTEePUCTHKH
oObekTa uHpopMaruzammu: 1) SO— anHammsupyem KBOH; 2) S1-KBOUW wucnonssyer
noJikiItoueHue K uutepHet; 3) S2— KBOU He umeer yrpo3 xakepckux artak; 4) S3— KBOU
HOJBEPKEH yrpo3aM xuieHuit napopmanuy; 5) S4—KBOMU noasep:keH yrposam, CBSI3aHHBIM C
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yHUUTOXKeHHEM nHpopMmaimu; 6) S5— KBOMU noaBepxkeH yrposzam, CBsI3aHHBIM C 3apaKCHUEM
BpeaoHocHbIM I10.

CocraBuM OWHapHbBIC BBICKa3bIBaHUS, KOTOpbIE OyayT omuchiBaTh ysizBumoctn KBOU.
buHapHbie BBICKa3bIBaHUSI COCTABJICHBI HA OCHOBE YHAPHBIX BBICKA3bIBAHUI U TPU ITOM TAKKE
NPUMEHSIIACh JIOTHKa KBaHTOPOB (pucyHok 2): A, SO, S1— anamusupyemsiii KBOU — sto KBOU,

KOTOpBIH  ucnoab3yeT moakmoucane K Muarepuer. Wmm: A, S1,S2—sesakuii  KBOU,
HCIOJIL3YIOUINI noKiItoueHne uHTepHeT — 310 KBOU, umeromuii yrpo3sl XakepcKUX aTakH;
A, 52,53 - KBOMU, umeroruii yrpo3sl xakepckux arak — 370 KBOU, monsepkeHHbIH yrpo3am
xutienust uapopmannu; A S2,S4— KBOU, umeronmii yrpo3sl xakepckux arak — 3to KBOU,
MOJBEP)KEHHBIN yrpo3am yHuutoxkeHus uHpopmanuu; A,S2,S5—- KBOMU, nonsep eHHBIN
yrpo3am xakepckux arak — 310 KBOU, noasepxeHHbIN yrpo3aM 3apaxeHust BpeoHocHbIM [10.

BriBOJbI.

Takum oOpazoM, OMHAapHBIE BBICKA3bIBaHWS — OTO OJIHA M3 TOCBUIOK CHJUIOTH3MAa C
COOTBETCTBYIOIIMMHU KBaHTOpaMmH. CHIUIOTU3MBI MOXXHO COYETaTh B PA3IUYHBIX KOMOWHAITHSX.
Kaxngoe Takoe couderaHue MO3BOJSAET MOJy4YaTh HOBOE 3aKIIOYEHHE. AHAIOTWYHO MOKHO
COYETaTh MEXKIy CO00 MmomydeHHbIe 3aKatoueHus. [1o100HbIe onepauu MOKHO MPOI0KATh 10
MOMEHTA, TI0Ka MePeX0,T OT U3MEHSIOIINXCS CHIIBHBIX CBOMCTB 00BbEKTa aHan3a (MJIH B TepPMHUHAX
CHUJUIOTU3MOB MOJYCHI) K C1a0bIM, HE TIPEPBET MPOIIECCHl CHHTE3bI HOBBIX BHIBOJIOB.

[ A(50.53) ][ A(S0,54) ] A(50.55)
N

A(S0,52) ]

[ (so.sn) | A(52.53)

[ Als2.54) | [ A(52,55) ]

Pucynoxk 2 — [Ipumep OMHApPHBIX BBICKa3bIBaHUI B SKCIIEPTHON CUCTEME

Tak mpumep, NoKa3aHHBIM Ha PUCYHKE 2, MO3BOJIIET CAENIATh OUYEBHUIHBIN BbIBOJ. Eciun
aBTOMATU3UPOBATh MPOLIECC CUHTE3a CBA3EH MEXIy CHILUIOTM3MaMH, TO MOKHO ¢ nomouipro OC
OTIPEEIIATH HE TOJILKO HEMOCPEACTBEHHO NepedeHb yrpo3 st KBOU, Ho n akTyanu3npoBath ux
JUIA TEKYLIETO MOMEHTAa BPEMEHH. A Ha BBIXOJE, IOJY4YHMB IE€PEUEHb aKTyaJIbHBIX YIrpo3, Ha
OCHOBE NPUMEHEHHS YK€ MMEIOIIUXCS MOJENEW MM PEe3yNbTaTOB HAUIMX MPEANIECTBYIONINX
uccnenoBanuil [1-4], MOXeM NpPUCTYNIUTh K ONPENCIECHUI0 BEPOATHOCTEW peann3alun
Kubepyrpo3 s koukperHoro KBOU.

3aMeTHUM, YTO B MOJIEIM NOJA4YM 3HAHUM, MPEICTaBIEHHOW Ha PUCYHKE 2, OTCYTCTBYET
CEeMaHTHYECKasi METPUKa M HE BCEr/a MOXKET OBITh YUTEHAa BHYTPEHHSS HMHTEPIPETHPYEMOCTh
3HaHMH, Kacarouuxcs HoBbIX yrpo3 i Ub u Kpb KBOU.
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MA3MYH/Ibl COUKECTEHIIPY HET'I3IH/IE OB bEKTIJIEPI AHBIKTAY
QJIICI

AHHOTanusA. MaHBI3/bl aKIMapaTTaHIBIPy 0OBEKTUICPIHIH aKMapaTThIK KAYIlCi3iri YIiH
KkuOepKayinrep MeH ToyeKeaep Al Oaranay MIHISTTEPIHAC capanTaMallbIK Kyhenepi xobanay
Ke3iHJie 00BEKTIep Il Ma3MYH/IbI COUKECTEHIIPY 9/1iC1 KapaCThIPBLIAIBI.
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A METHOD FOR DETERMINING OBJECTS BASED ON MEANINGFUL
IDENTIFICATION

Abstract. The method of meaningful identification of objects in the design of expert
systems in the tasks of assessing cyber threats and risks to information security of critical
informatization objects is considered.

Keywords. Expert systems, syllogisms, cyber threats and cyber security.

UDK 620.79

Y. Mailybayev.
International University of Transportation and Humanities, Almaty, Kazakhstan
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FORECASTING EQUIPMENT SHUTDOWN OF OSCILLATORY PROCESSES

Abstract. Free vibration problems of a flat element are investigated by all boundary value
problems; generalization of the decomposition method in dynamics is given to solve boundary
value problems, while it is shown that the decomposition method gives an exact solution obtained
by the direct method, which in turn makes it possible to test the parts of production plants for wear
leading to the shutdown of the equipment or the whole process. By checking the strength of the
equipment parts, studying the degree of risk of possible breakdowns, emergency shutdowns can
be predicted, and it is also possible to create controlled shutdowns.

Keywords. Free vibration problems, oscillatory process, decomposition method,
equipment shutdown prediction, elastic and viscoelastic media.

Introduction.

The development of science and technology, the creation of new structures, the use of high-
quality materials and technologies that meet the high level of scientific and technological progress,
puts forward high demands on research in the field of dynamics of deformable media. Applied
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problems and the laws of the internal development of basic research in mechanics of a deformable
solid revealed tendencies to sequentially take into account physical and mechanical properties of
materials, the nature of their deformation in time, the effects of the relationship of mechanical
deformation fields with temperature, electric and magnetic fields, and the geometric structure of
bodies. Among these problems one of the leading places is occupied by the problems of theoretical
analysis of oscillatory processes in elastic and viscoelastic media and structural elements that non-
stationary interact with the surrounding deformable medium. The study is the subject of the general
theory of oscillation and the theory of waves, which are now widely developed. Positive results of
these studies are useful when considering stationary, non-stationary oscillatory and wave processes
in the operation of production equipment with the aim of monitoring wear of parts and pre-warning
of possible shutdowns. In modern industrial equipment materials with viscoelastic properties, in
particular, polymeric ones are becoming more widespread, fundamental research in the field of
unsteady processes of deformation of viscoelastic bodies and specific calculations of structural
elements of viscoelastic materials are widely used in various fields of engineering practice. This
includes the problems of determining strength, evaluating reliability and durability, determining
frequency characteristics, choosing optimal parameters that provide effective operating conditions,
stability, and some other issues related to the behavior of structural elements when exposed to
dynamic effects. These studies have a wide range of relevant applications in such fields of science
and technology as seismology, geophysics, acoustic flaw detection, mechanical engineering and
space technology [1]. The pressing issue in current theoretical research in the field of unsteady
oscillations of viscoelastic bodies, complemented by the development of new models that closely
resemble the dynamic deformation of viscoelastic materials in experimental conditions, lies in the
development of effective mathematical methods to study various classes of problems in both plane
and spatial domains within the existing models. It is crucial to conduct a theoretical analysis of the
main mechanical factors arising from the influence of viscoelastic parameters.

Despite the extensive body of theoretical and applied research in this field, many
significant classes of boundary value problems and their analysis remain largely unresolved or
necessitate further refinement. These encompass problems related to unsteady oscillations of
roads, plates, and shells while considering rheology.

To solve such problems, approximate oscillation equations derived from three-dimensional
equations of motion in the theory of elasticity are commonly employed, using different hypotheses
and assumptions of mechanical or geometric nature to simplify the problem-solving process.
Additionally, the original three-dimensional problem in elasticity theory is often reduced to two-
dimensional or one-dimensional formulations through various mathematical techniques, including
variational and asymptotic methods, power series methods, and more.

Numerous studies have been conducted to reduce three-dimensional problems to two-
dimensional engineering and mathematical methods. However, these studies do not provide a
complete solution. Consequently, further investigation is required to examine the dynamic
behavior of circular rods interacting with a deformable medium based on vibration equations
derived using rigorous mathematical techniques. This research is of significant scope, as circular
rods are integral elements of various engineering structures, ranging from simple machinery,
instruments, and structures to complex space technology, nuclear and hydroelectric power plants,
shipbuilding, and more.

The consideration of rheological properties, material anisotropy, the shell of the interacting
medium, temperature changes, varying thickness, and other factors leads to considerable
complexity in studying these problems. However, accurately accounting for these factors is crucial
for ensuring the strength, reliability, and durability of structures, which can result in substantial
savings in material resources and minimize equipment wear [2].

Wear is a gradual deterioration of material surfaces, accompanied by changes in geometric
shapes and surface layer properties of parts. Wear can be categorized as normal or abnormal,
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depending on the underlying causes. Chemical wear involves the formation of thin oxide layers on
parts, which subsequently exfoliate from the surface, often accompanied by rust and metal
corrosion. Physical wear occurs due to excessive loads, surface friction, abrasion, and mechanical
stress. It can result in the development of microcracks, cracks, or roughening of the metal surface.
Normal wear is associated with short-term dimensional changes due to improper installation,
operation, and maintenance practices.

In summary, addressing these wear-related factors and studying the dynamic behavior of
viscoelastic bodies, especially in the context of circular rods interacting with deformable media,
presents complex challenges that require further investigation to ensure structural strength,
reliability, and durability.

Physical wear can manifest in various forms, including confluent pitting, fatigue, abrasive
erosion, and erosion. Thermal wear, on the other hand, occurs when molecular bonds within the
metal appear and subsequently deteriorate due to temperature fluctuations. Several factors
influence wear, which are as follows:

Material quality of the parts:

The wear resistance of parts is generally higher when the surface hardness is greater,
although this relationship is not always linear.

Materials with high hardness exhibit higher wear resistance, but there is an increased risk
of particle detachment. To mitigate this, parts require high viscosity to prevent particle separation.

When two parts made of homogeneous materials undergo friction, an increase in the
friction coefficient leads to accelerated wear. Therefore, more expensive and complex parts should
be made from harder and better-quality materials, while simpler and cheaper parts can be made
from materials with lower friction coefficients.

Surface treatment quality:

Wear of a part occurs in three stages: initial wear, steady wear, and rapid-increasing wear.
Optimizing the first stage through precise and clean part processing, maximizing the second stage,
and preventing the third stage helps to increase the service life of parts.

Lubrication:

Introducing a layer of grease between rubbing parts fills surface roughness and unevenness,
significantly reducing friction and wear.

Speed of movement and specific pressure:

Experimental data suggests that within certain specific loads and speeds (0.05 to 0.7), the
oil layer remains intact, allowing parts to operate for extended periods. Increasing the load
drastically increases part wear [3].

Rigidity infringement in motionless parts.

Violation of fit.

Violation of relative part positions in joints.

Currently, most industrial equipment is equipped with automated control systems for
monitoring process parameters. These systems collect data on equipment operating modes, store
process parameters, and provide notifications for emergencies and malfunctions. The development
of methods to determine equipment conditions based on process parameters is crucial for modern
equipment assessment [4].

During operation, automated control systems may encounter various incidents such as
sensor malfunctions, communication line breakdowns, controller/computer failures, or process
parameter deviations beyond established boundaries. To ensure process continuity, the control
system must include means for detecting and handling such emergency situations. Tracemode6
provides tools for this purpose, such as:

Automatic identification of hardware failures or data exchange issues by setting an
unreliability sign for a channel associated with Input/Output equipment.

Automatic identification of program unreliability when channel values exceed set limits.
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Monitoring FLOAT channels (analog alarms) by setting boundaries to detect abnormal
process states.

Monitoring events and accidents using event class channels.

Trace Mode 6 also offers actions to prevent or mitigate accidents during ASM operation,
such as alarms, operator recommendations, and blocking mechanisms. Process status information
can be stored in archives and alarm reports.

Experimental.

To numerically analyze oscillatory processes in elastic and viscoelastic media, an effective
approach is to apply the approximate method based on the decomposition method developed by
Professor G. Pshenichny [5, 6] for static problems. In this context, we focus on examining the
oscillation problems of flat rectangular elements under arbitrary boundary conditions along the
element edges to determine the natural frequencies using the decomposition method. Initially, we
present the method's formulation for the case of an elastic flat element, with future applications
planned for viscoelastic materials. Figure 1 illustrates the frequency variations of natural vibrations
for a viscoelastic plate.

“ﬂ

AN

[

0 2 4 6 8 10 y

Fig. 1. Curves of changes in the frequencies of natural vibrations for a viscoelastic plate at 70 =
0.5,70=1.0,70=5.0,v1=0.34,v2=0.3

For a flat element made of elastic material, we express the approximate equation of
transverse vibration as a fourth-order equation in the form

0° o'W o'W
AZ\N—DO?AW+D1 o +D, e =0, (1)

where the coefficients D,, D;, D, are determined by the geometry and material properties
of the flat element. Seeking a solution to the equation in the form (1), we introduce the equation

b
W = exp[lﬁ)%(x, y) )

by substituting (2) for W, , yielding equation (3):
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b 2 , , b 2 b 2 , B
AzVVo"'Do(E] f AVvo +§ (Hj |:D1(H] f _Dz:IWO =0 3)

To facilitate the decomposition method, it is advantageous to introduce new independent
and dependent variables as follows:

a=2x; L==Y, W, =V,
l, ) V4
(4)
PO

Expressed in these variables (4), equation (3) takes the form:

4 4 4 2
2 on 02, o2 s
oa 0020 0 h

2 2 2 2
{ja‘; + 22 sﬂ‘;}ﬂf(%] éz{Dl(%) & Dz}V=O

The decomposition method in the theory of oscillations follows a general procedure [7].
We state the auxiliary problems as follows:
Problem 1: Determine a solution to the equation

(5)

o'y,
oa’

= e, B) (6)

subject to boundary conditions

L(a.8)=0;  Lyia,B)=0; (a=0;7) (7)

Problem 2: Determine a solution to the equation

4
OV, _

/14
op*

t@(a, p) ()

subject to boundary conditions

Ls(a’ﬂ):(); L4(a’ﬂ):0; (520;77) 9)
The specific boundary conditions at the plate edges depend on the fixation conditions or
the presence of free edges, which may involve stresses.

Results and Discussion.
The remaining part of equation (5) is denoted as
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o*v b o[ 6% o%v b’
22,—3+/1D0(—j 52(—23”,2_3 +ﬂfDO(H] X

da’o3? h da opB°
(10)
2
x & Dl(%j £2-D, vg + 19, p)+ £ D, p)=0,

where f(j)(a, ,B) represents arbitrary functions whose specific form depends on the
boundary value problems being solved. Following the decomposition method, we assume that

1
V3 = > v, +V, | (11)

must also satisfy certain conditions at designated points of the plane element. The general
solutions of the auxiliary problems' equations (6) and (8) can be expressed as

v, = fl(a,ﬁ)+a—¢1(ﬂ)+a—¢2(ﬂ)+a(p3(ﬂ)+¢4(ﬂ);
6 2 (12)

v, = fl(a’ﬂ)"'%3‘//1(05)4'%2‘//2(05)+:B‘//3(a)+l//4(a);

where @;,y/; represents arbitrary functions of the arguments determined by the boundary
conditions (7) and (9). We then represent the arbitrary functions in a general form as

f(”(a,ﬂ):iiaﬁf&sin(an)sin(ﬁm), (13)

=1 J:l

S

where aﬁfnl represents arbitrary constants, and the functions f j(a, ,B) in the general

solutions (12) are equal to

)
fla,8)=>>" a”’4m sin(an)sin(pm);
n=1j=1
o o o2
f,(a, ):ZZ?:];“ sin(an)sin(pm). (14)

By using particular solutions to problems under given boundary conditions and employing
the approximate representations (11) to determine the unknowns ar(]f% , We obtain a homogeneous
linear system of algebraic equations. A nontrivial solution of this system leads to a frequency
equation, enabling us to determine the natural frequencies of flat elements. The problems related
to viscoelastic materials in flat elements are solved in a similar manner.

The concept of a software and hardware complex forms the basis of automated systems for
monitoring the state of equipment. This concept has emerged relatively recently in the field of
computer technology and fiscal devices. One popular example of a software and hardware complex
is "Cruise" with Trace Mode software. "Cruise” is an automated process control system that
combines hardware and software components and is designed to implement automatic, automated,

74



IpomeimnenHstit Tparciopt Kaszaxcrana. 2024, Ned.

ISSN 1814-5787,

ISSN online 3006-0273.

Ne4, 2024. Industrial transport of Kazakhstan

and remote control of industrial facilities. The structure of the "Cruise" software and hardware

complex is depicted in Figure 2.

The main objectives of creating an automated process control system are as follows:
Ensuring the management of technological processes in normal, emergency, and post-

emergency conditions.

Providing operational personnel with sufficient, reliable, and timely information about
operating modes, the course of technological processes, equipment conditions, and technical

controls.

Optimization of technical and economic indicators.
Increasing the reliability of equipment.

Improving working conditions for operating personnel.

Working with the software and hardware complex involves addressing various tasks such

as:

Collecting and primary processing of information.

Monitoring the reliability of received information.

Receiving and storing retrospective information.
Creating process equipment monitoring teams and presenting information to operational
and engineering personnel through mnemonic representations, diagrams, graphs, and histograms.

Logging and documentation.

Registering emergency events and analyzing protection actions.
Monitoring and displaying the state of the hardware and software complex.

The complex operates as a distributed control system with a two-level organization,

utilizing the standard Ethernet protocol for communication between different system levels. This

approach allows for the incorporation of extensive experience in building fault-tolerant systems

and leveraging the latest advancements in distributed computing and redundancy.
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Overall, the automated control system represents a decentralized human-machine system
in which control tasks are partly performed automatically and partly through remote automated
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control with human involvement. In urgent cases, emergency tools and individual control keys
installed on the backup control system's remote controls can be used for process control. Individual
control and monitoring tools are employed to ensure a safe shutdown of equipment in the event of
a functional failure of the software and hardware complex. Each level of the process control
systems is equipped with corresponding control posts where operational personnel are stationed.
Information is generated and displayed automatically by the technical means of the software and
hardware complex, while management decisions are made and implemented by the operator. The
operator interacts with the control system through the information presentation subsystem [8].

In Trace Mode 6, the automatic creation and configuration of the channel base for
controllers is accompanied by the automatic construction of the operator's graphical interface using
monitors. Equipment control algorithms are also selected. Figure 3 illustrates the recording of
emergency stops based on technical parameters in Trace Mode. Monitors within the system can
generate messages in various situations during the operation of an automated control system. For
instance, when a channel value of the FLOAT class exceeds a set limit or when there are changes
in employee status. These messages are logged in a dedicated text file called the alarm report (AR),
which is configured for each node. AR messages are logged on channels for which the
corresponding flag is set. The configuration of the AR allows monitors to generate messages.
Message texts for events can be defined in dictionaries. If a channel is linked to a dictionary,
messages from the dictionary will be generated; otherwise, monitors will generate default
messages. For some channels, the criteria for generating messages are dependent on specific
channel parameters. The dictionary can also be configured to transmit messages through additional
means, such as SMS messages to a specified mobile phone number via a console network. Graphic
elements used in the development of graphical screens allow operators to input arbitrary messages
into the alarm report and view all AR messages, as well as acknowledge them [9].
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1 1

i

e @ t + 3 ¢ +  masinsd - |
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[

Fig. 3. Registration of emergency stops based on technical parameters in the Trace Mode.

y & N

To exit the alarm state for a variable, its value must decrease by an amount known as the
deadband, such that it falls below the threshold. Similar interpretations apply for lower pre-alarm
and emergency alarms. These conditions hold for alarms of the deviation type. The set value of a
variable can be modified by either the operator or the program. The alarm is triggered when the
variable value exceeds the tolerance limit. Alarms determined by the rate of change of a parameter
occur if it exceeds the maximum permissible value or falls below it. The concept of a "deadband™
does not apply to alarms of this type [10].
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Conclusion.

The findings and analysis presented in this study regarding the natural oscillations of planar
rectangular elements and the propagation of harmonic waves in planar elements demonstrate the
applicability of the decomposition method for obtaining precise solutions to oscillatory processes
in both elastic and viscoelastic media. These results provide valuable insights for predicting
equipment shutdown. Based on the theoretical outcomes, boundary-value problems concerning the
natural vibrations of rectangular plane elements were formulated and successfully solved using the
Trace Mode program [11-12].

By employing the decomposition method, a comprehensive examination of free oscillation
problems in flat elements was conducted, encompassing various boundary value problems. The
generalization of the decomposition method in dynamics was applied to solve these boundary
value problems, resulting in exact solutions comparable to those derived through direct methods.
This enables the testing of production plant components for wear, which can potentially lead to
the shutdown of individual equipment or even entire manufacturing processes.
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Epcaiisin Maiinbi6aeB, PhD, Xanbikapanblk KeJIKTIK-TyMaHUTApIJIbIK YHHBEPCHUTETI,
Anmartsl, Kazakcran, ersind@mail.ru

TEPBEJMEJII ITPOLECTEP KE3IH/IE
"KABJBIKTBIH COHYIH BOJIKAY

Angatna. Teric 3MeMeHTTIH epKiH TepOelic ecenTepi OApiBIK Oacka IIETKI ecenTepi
3epTTEeil, MIETKI ecenTepi Menly YIliH AMHAMHUKAIAFbl BIABIPAY 9/IICIH JKaNIblUIay OepiinreH, an
BIIBIPAY OJICI TIKEJCH OJICIIeH aJblHFaH HAKThI MICIIIMII OepeTiHIiri KepceTiireH, Oy o3
KE3€riHJe OHJIPICTIK KOHJBIPFBIIAPJABIH O6JNIIIEKTepIH TO3Y BIKTUMAJIIBLIBIFBIH ChIHAYFa
MYMKIHAIK Oepeni. JKaOAbIKThIH OeekTepiH OepiKTIKKE TEKCepil, BIKTUMall ChIHY KayIliHiH
TIOPEKECIH 3€pPTTeH OTBIPBIN, amaTTHIK TOKTayJlapAbl OoJpkayFa OoJaibl, COHBIMEH KaTap
OaKplIIaHATBIH TOKTAyJIap KECTECIH KYpy MYMKIHIT1 Oap.

Tyiinai ce3mep. Epkin TepOenic Tamceipmanapbl, TepOeiic Mpoleci, BIAbIpay dici,
YKaOIBIKTBIH TOKTAYbIH 00JDKAY, CepIiM/Il KoHE TYTKBIP CePHIMJI OpTa.

Epcaiipin  Maiisibi6aeB, PhD, MexayHapoaHblii TpaHCIOPTHO-TYMaHUTAPHBIH
yHuBepcuteT, Anmarsl, Kazaxcran, ersind@mail.ru

ITPU KOJIEBATEJIBHBIX ITPOIECCAX
IMTPOI'HO3UPOBAHHUE OTK/IIOYEHUA OBOPY 1OBAHUSA

AHHOTanusA. 3a7add CBOOOJHOTO KoJieOaHUs IIJIOCKOTO DJJIEMEHTAa HCCIEAYIOT BCE
OCTaJIbHBIC KpaeBbIC 3aJadyM, IS PEIICHUS KPaeBbIX 3a7ad JaHo o0000ImeHne MeToja
JEKOMITO3HIIMM B JIMHAMHKE, MPU ATOM TOKA3aHO, YTO METOJ JEKOMIO3UIUU AT TOYHOE
pelieHue, MoJIydeHHOE MPSMBIM METOJIOM, 3TO B CBOIO OYEpe/Ih JAIOT BOBMOXXHOCThH TECTUPOBATH
JIETAJIA TPOU3BOJICTBEHHBIX YCTAHOBOK Ha IIPEIMET M3HOCA MPUBO/IAIICH K OCTAHOBE OTACIBHOTO
000pYyIOBaHUS WM IIEJIOTO TEXHOJIOTHYecKoro mporecca. [IpoBepss aeranu o6opynoBaHus Ha
MMPOYHOCTh, M3y4as CTENEHW PUCKAa BO3MOXHBIX IOJIOMOK, MOYKHO IPOTHO3WPOBATh aBapHHbBIC
OCTaHOBBI, TAK)KE MOSBIISICTCS BO3MOKHOCTD CO3/JaHUSI KOHTPOJIUPYEMBIX OCTAHOB.

KiroueBbie cioBa. 3amauu CBOOOJHBIX KoJIeOaHUH, TIpolecc KOJIeOaHHM, METO
pa3oKeHusl, MPOTHO3 OCTaHOBA 00OPYIOBaHMS, YIPYTas U BI3KOYIpYTas cpeaa.
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ECENTEY TEXHUKACHI, AKHAPATTBIK )KYWUEJIEP, QJIEKTP SJHEPTETUKACBHI
KI9HE KOJIIKTI ABTOMATTAH/bIPY
TRANSPORT EQUIPMENT, LOGISTICS AND TRANSPORTATION MANAGEMENT
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3Satbayev University, Anvarsi, Kazakcran
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HOMbI3 KO3FAJIBICHIHBIH TEH/EYJIEPIH CAH/IBIK
WHTETPAJIIAY IBIH AVUBIPBIM/IBIK OAICTEPI APKBLIBI INEITY

Angarna. [TofbI31bIH TEOPHUSIIBIK KOHE SKCIIEPUMEHTANIBIK TEKCEPYIIEPACH KaIbIIIThl EMeC
PEXHUMI JIepeKTepl KeaTipuireH. MaTeMmaTuKalbIK JKOHE aJrOpUTMII MOJENbIEpPl WHKEHEPl
TOXKIpHOE XY31He KOJAaHa ajla MYMKIH/IIT1 )KOHE BarOHHBIH OPHBIHAH KO3FAJybIHA dCEP €TYII1
KYIII1, TOKTaybl, KHCHIK CBIFBIK OOMBI KO3FaTyhbl, BATOHAPAJIBIK COKTHIFBICYIAP HOTIKECIHIE Taiiaa
00JaThIH KYILTEP HETI3Te aJbIHFaH.

Tyitinai ce3nep. KbpUDKbIMabl Kypam, IMOWBI3, TEMIPXKOJ KOJbI, KO3FAJIbIC, TEHJCY,
MOJIENB/ICY, TAIIAY, MIEITIM.

Kipicme.

JKyk mOWBI3NAapBIHBIH CaJMarblH KOOCUTY KOJIK cascaThiHIa KOJIAHBLIATHIH €H Oaifbl
OarbITTapAbIH Oipi OOJIBIT TAOBIIAABI, OUTKEHI a3 MIBIFBIHAATY aPKBLIBI MOJI TAOBICKA JKETEIEY.

Kazipri Temip »XoJ MOWBI3ABI - ©TE€ KYpJAeIl MEXaHHKAIbIK kyhe. OHBIH KO3FAIBICHI
TEPMOJAMHAMHKAIIBIK MPOIECCTEPre, €PEKIIEICHIeH, 0acKapyaarbl €peKIICTIKTep, TeKCepyeri
epeKIIeIiKTep (JIOKOMOTHB, BArOH AP JKOHE OHJIAFbI KYK) )KOHE OHBI aHBIKTAYIIIbI ©3apa KaThIHAC.

Ocep eTyli KYIITI 3epTTEreH ie, TIpKeMere acep €TYII €HT13r1 eKi TonKa 0esryre 00aIb:

1) KOHIBIPBUIFAH JKOHE CTAI[MOHAPJIBI TMOWBI3IBIH KO3FAIBICHI, TIK CBI3BIKTBHI KOHE
OIPKAJBINTHI KO3FAJIBIC )KOHE OPTYPJIi CHIPTKBI 9cep €Tyl KYIITEepAiH dcepiHeH maiiina 601aThiH
KHCBIK CBI3BIKTBI KO3FaJIbIC.

2) KOHIBIPBIJIMAFaH, CTAllMOHAPIIBI €CEM HEMECE aybICTBIPBUIATHIH TOPTIMIICH, ©3apa OHA
aybICTBIPAThIH TopTinTep. OFaH jKaTaThIHIAP: MOMBI3IBI ICKE KOCY, KYILTIH JIe3/1e 03repyl Ke3iHae
0ackapy >KoHE TOKTaTy, MONbI3AbI OacKkapy medepiikTepi.

Bys1 MakanaHbIH HETi3Tr1 MakcaThl CTAIllMOHAPJIBI €MEC BaroHJapFa dcep eTYII KYII jKOHE
oJlap/ibl TOMEHIETY Macesenepi KapasFaH.

Martepuajnap MeH daicrep.

JIOKOMOTHUBTIH KYIIIH apTThIPy *OHE TIPKEMEHIH TeXey KYpPbUIFbIIapbIHBIH >KYMBICBIH
KaKCcapTy, BArOHHBIH YK KOTEPIilliH apTThIPy, CaJIMarblH, Y3bIHJBFBIH JKOHE IMOMBI3IbIH
KO3FaJIBICBIHBIH KbIJIIMAbIFbIH, TOUBI3/IBIH OacKapy I1e0epIlik onepalusiapblH apTThIpy, Oy1aH
HOTWJKECIHJIE BaroHJAapAblH e3apa COFbICYbIHaH IMaiifa OoJIATBIH KYII JKOHE OCHI KYLITIH
Tipkemenepre ocep ereni. COHABIKTaH Kel Ke37ie BaroHAapIblH 0ackapy Ke3iHje OYKia Tipkemere
KecipiH ke31 0omabl. KaTThl COKKBIHBIH HOTIXKECIHAE BaroHAap KypamblHa J>KOHE OJapiabl
JKaJIFaylIbl TETIKTEP/l ICTeH LIbIFapa/ibl, TINTEH BarOHAApAbIH paMachliH Oyaipei.
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[To¥bI3NbIH KO3FANBICKIH TeHecTipy [1], KyHiH OakpLIaymibl KOCHIMIIA JICPEKTEPMEH
aHBIKTayFa BaroHJApJbIH ©3apa KAaThIHACHIH KOHE AIIEKTPOMEXAHUKAIBIK OPEKETTEPAiH KOHE
TapTKBIII arperaTrapaa 0ackapyasl TeHrepyaep audhepeHnanibl TCHeCTIPYAeT] KATBIThI Kyhe
cy3eni.

yi = fty) y={y;®)} i=LN,, )

ByHbiH  kayaObl y(t) = {yi (0)}; =1 Ny BEKTOPBIMEH HAKTBIJIAHA/bI, OacTaIKbI

pewreni; N, - OipiHumI JeHreial TeHrepiMHIH caHbl. byn TeHrepiM mnaiiga Oosraiibl

KaWtanaHOaapl, OWTKEHI OH JkaK Oemiri yj kKiaipici Jlunmmuna mapTelH JkoHe Puman
MHTETrpalUsChIHbIH €peXKeCiH KaHaraTTaHabIpaasl [2, 3].

EH ken TaparaHbl OIpIKKEH €CENTIK KOPCETKIIITep, OJIap/Abl HEri3lHEeH €Kl TONKa Oein
Kapayra 0osazpl: O1p KaJaMIbl )KOHE KO KaaaMIbl.

Bip kagaMp ojtic OOMBIHIIIA YaKBIT COTi (MOMEHT) | OoiibIHINA t+h ecenm KypyFa MYMKiH/TiK
Oepeni, Oyn omicTe akmapar a3, TeK U yaKbIT BEKTOpHI Typajbl akmapat Oepinren (h — Oipiry
Kaaambl). Ken KagaMpl 9/1ic Kypbly COTiHEH t+h y BeKTOPBIHBIH aKmapaThiH Kapaims: t, t-h, t-
2h, ..., t-(k-1)h, erep aiisipMmamsLIBITAPABIH (OpMYJIachl KOJJaHca, erep eHmipicTik t+h cori
KOJI/IaHCA, aHBIK eMeC ailbIpMallbUIbIK (hopMysaiapbl KOJIAaHbLIA b

bipkagamapt oxicti Pyrre-KyTTranbiH TopT mopexeni caTThl (opMachiH KOJITaHAIbI.

1 1 1 1 j @)

y(t+h)= y(t)+h(gl(l +§K2 +§K3 +EK4

MyYH/Ia

K, =f{ty{), K, = f(t+%h, y(t)+%hl{1j;
1 1
K, = f(t+zh, y(t)+§hl{2j; K, = f(t+h, y(t)+hK;)

fO={FOhy=0k K, =K, }i=1N,, j=14

Bys1 popmynapanap TeHrepimi 6ipikTipyre bIHFailIbl sxoHe h° peTTik Katenikke ue. Bipak
Oyl TeHrepiMIi YiIKeH KaXeTTUliri O0ap eHIIPICTIK MOMBI3AbIH KO3FaJbIChIH TEHIrepyre
KoJJlaHbUIMaibl. By KapacTelpynaH afblppIM HYKTECIH ajblll TacTayFa aibll Keleni,
WHTETPAJIBIH IIeKapachlHAH >KOHE OIPIKTIPYAIH Killli KaJaMblH KOJAAHBIN JKOHE OJIap/bIH
KOJIJIaHybIH TUiMci3airin panenaeiai. ConbiMen Oipre Pynre-Kyrr ¢opmynacein Kominany
TOPTIHIII JIOpexkeIi eCenTey/Il Tanamn eTe/i, TEHrepiMHIH OH aFbIH.
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Hoatnxe.

En triMpici kenkamgaM sl oaic 60mbIn Tabbutaael. EXiHII gopexkeni popMyaaHbl KOJIIaHY
apKbUIbI OIpIHIII PETTIK ecenTeyaeri KaKETTUIKTIH OpPHBIH TONThIpyra Oomansl. byn kesnmeri
middepeHnuanabl  TEHrepiMIi  TaHTAIFaH  OYpPBIHFBICBIHAH  (DM3HKAIBIK  KACHETIHCH
aBIPMAIIBUIBIFBI 0ap TEHr€pIMMEH aIMaCTBIPBUIAIBI.

CangplK menriM KOJJAAHBUIMAW KajaJbl, erep KaTeliKTep oTe Kol 0ojica KOHE OCHI
KaTeNIKTep caHay Ke3iH/ie )KUHaNIabl, OIpiKTipy apaibiK yikeH Oosica. COHABIKTaH 1a OipiKTipyi
ecenrtey Ke3iHaeri 00JIaThIH KaTeTIKTepre MIblIaMIbl OOJIFaHbl YIIKEeH MaHb3Fa ue. OHbI Anamc-
Bamdopr QopMmynackiHBIH ~YJIKEH albIpMAIIbUIBIFBl  KaHAFaTTAHIBIPAIbl JKOHE AJamc-
MynbTOHHBIH aHBIK eMec (popmynackl, Oys1 popmynanap eTe TYpakThl KoHE oJiap OIpIKTIpyAiH
YJIKeH OONIKTEepIH ecenTeye KOJAaHbUIaAbl. AHBIK KOHE aHbIKTaJIMaraH (opMmyranap opTypal
TaHOara wue Oo0Jaabl, KUBICTHIpYNa KoJaHbUIaAbl. bipiHini dopmynanapasl skocrapiay
peTiHaenricin —Ty3eTry (opMynacel KoimaHambi3. Heri3iHeH ekiieH Kell Ty3eTyre, eHri3yre
0oaMaiibl.

Cyper 1 — WuTterpanus KagaMblH Oarajiay YIUIIH ChI3BIKTBIK €CENTENTeH KOCBUTy cxemachl h
KaJlaMbIMEH OIpiKTIpy op Ke3/ae 31H akTail 6epmerini. Erepae mokoMOTHBTI O6acKapy KyHeCiHIH
KYMBIC KapacThIpCcaK HEMEeCce BaroHra KBa30CTaTUKAIIBIK MPOLIECCTEP/IIH dCEPIHEH Taiia 60IaThIH
KYII JKOHE OJIApJBIH KO3FajbIchiHA ocepi. Ochl ke3me Oip Ty3eTyMeH OoJpKaM jKacaliafibl KOHE
OIpIKTIpY/IiH a0COIOTTI KaTEIIKTIH MaFbIHACKIH ©3repTy [4, 5].

Kosrainsic TeHrepimin h kagaMbIMeH TEHIepCeK, OIpIKTIpY YIIiH HAKTHI KaJaM TaHay Kepek
Oomanel. By ke3ne jKpuimaM e©3repeTiH KOo3FajbicTa 0acThl Hazapiabl ycray Kaxker. Onpai
KO3FaJIBICTAp BaroHJApbIH ©33apa COKTHIFBICYBIHBIH HOTIDKECIHIEe maiina Oonaxbl. Erepue
BaroHAap (PUKIUOHIBI XKYTYIIBI KYpPAIAapPMEH JKapaKTaHIbIPbLICa, KYOBUIBICTAD SKBHBAJIETTIK
nopexeci Kk —Fa TeH KaTThUIBIFBI )KOFaphl OestikTepae 0omaabl. OHmail KATThUIBIKTA €H TOMEH Ke3eH
Tepoeyi

T =27 /km;m=ml m, /(m, +m,), (3)
k

MYH/IaFbl 71, JKOHE m2 — €Ki BaroHAap/blH e3apa KapbIM-KaTblHAChl. BIpIKTipy Kagambl HeTi3iHEeH
1~ ) ) . )
h< Z_OT Heridaeneni. Kagamiel Tanaay KUbIHIAY, OUTKEHI BaroHAap THAPABIMKAIBIK SKYTYIIBI

KYpBUIFBUIAPMEH JKapakTajraH. EcenTey yIliH TiKKalfaHFaH ecenTey cyJiOachblH NaiiianaHsl,
KaTTBUIBIK JKOHE JKYTy anmapaTblHbIH >KAObICKAKTBIK JOPEXKECIHIH €cenTey KOpCeTUIreH.
MexaHMKaIbIK )KYHEHIH KO3FaJbICBIHBIH TEHECTIPY1 KeJeci Typae oepiieni:
o Kok ko o k+k K
q+——4+—Qq+———

= 0. 4
5 md 5 (4)
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T1, T2, )xoHe T3 yaKbpITTapbIHBIH ILICMIIMi TaMBIPBl YII KE3€HIe HETi3/IeNreH Hemece T1
TepOenreH Ke3eHre, 72 Ke3eH1 TYPaKThl YakbIT. 11 %koHe 72 OarachlH ecentey (pOopMyIiachl:

T~2x m; T, = B , 5)
K, k, +k
h marbIHach! Oaranay
1 i B — -
hgz—omm 1 Do Tijs Ty 1 =151, le,np}, (6)

h MarbIHACBhIH ChIHAMAIIBI €CEMTey KEe3IHIE MK KepekK. N MaFblHACBIH JEepEeKTepMEH
KOPBITBIHBUTAN Kelle, OapibIK KaTemKTep K00a1aH acray Kepek
(5) dopmynaceiHaars K MarbIHACHIH MbIHA ()OPMYJIaMeH aHbIKTayFa 00J1a Ibl:

_a 95 ] e
k=a S, =maxsS, | @)

s,
MYHJIaFbI (Ja — ammapaTr KaJambl, a — JKYWeNeri ammapara CaHbl, maxSe - KO3FaliFaH Ke3Jeri
HOI)IIBISHBIH APTBIKIIBLUIBIK KY]_HI, all ﬂ MarbIHAaCbIH THAPABINKAJIBIK KAPCHIJIBIK €TY KYIHIHG )Ka6I)ICKaK
THAPABIMKAIBIK Kapchl ocep eTymnr  TepOenyiHiH TepTreH Oip OesmiriH Kocambi3. bipHerre
e3repTyJIep/IeH KeiHiH MbIHA TEHACY/I1 amyra 00Ja bl

$=0,856,0,, (8)

MYHJIaFbl 32 — TUIIPABIMKANIBIK KApChl 9Cep €Tyl annaparTblH KO3(Q(QUIMEHTI; U, - BaroHbIH dcep
€TeTiH OapbIHINA )KOFAPHI KbUIIAM/IBIK.

KopbIThIHABI.

[To#ibI3 KO3FaIBICEIHBIH JKOFaphIJa KENTIPUIreH (PU3UKAJIbIK MO, OHBIH HETI3r1 TeHACY1
JKOHE OFaH ocep eTeTIH KYITep.iH (U3UKAIBIK TaOWFaThl OOMBIHINA MMOE3IAPAbIH KO3FaIy
MPOIIECIH TOJIBIK CHUIIATTANTBIH JKOHE OHBIH MATEMAaTHKAJIBIK MO OOJbIN TaOBLJIAThIH KeJeci
MaTeMaTHKaJIbIK KaTbIHACTApbl KYpYyFa OONaIbl.

[Toib3npl  Oackapy Ke3iHAeri Y3bIH K0 0okl TepOenmicTep OacKapynblH Keiiop
LIEKTEeYyJIepre oKeyei, COHJIBIKTaHAa TEeMIp >KOJ TpaccachlH >KOcmapiay Ke3iHJe TEXHUKO-
HSKOHOMMKAIIBIK €cCenTeylep Ke3iHAe TUHAMHUKAJBIK IPOIIECCTEPMEH MOUbI3Fa OallIaHbICTHI
€cenTey Kepek.
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PEIIIEHUE YPABHEHWM JIBUKEHUSA ITOE3JIOB C TIOMOIIBIO PASHOCTHBIX
METOAOB YUCJIEHHOI'O UHTEI'PUPOBAHUA

AnHoranusi. [lpuBeneHsl pe3ynbTaThl TEOPETHYECKUX UM AKCIIEPUMEHTAIBHBIX
WCCTIEIOBAaHUN HECTAIMOHAPHBIX PEKMMOB JBIDKCHHS Toe370B. OmucaHbl MaTeMaTHYECKHE
MOJIENM U QJTOPUTMBI, TO3BOJISIFOIIUE C MPUEMIIEMON TSl WHKEHEPHOW MPAKTUKU TOYHOCTHIO
OTIPENIETATh MPUMEHHUTEIIBHO K CYIIECTBYIOIIMM W TIEPCTICKTUBHBIM YCIOBHUSM JKCILUTyaTalluu
CHWJIBI, ICUCTBYIOIIME HA BAaroHBI B IMOE3/I€ TIPH TPOTAHUHU €T0 ¢ MECTa, TOPMOXKECHUH, TBYKCHUHN
4yepe3 MepeoMbl MPOI0JIHFHOTO MPOQUIIS MyTH, a TAKXKE MPOJIOTHHBIC CHIIBI, BO3HUKAIOIIUE TTPH
COYAapeHUsIX BarOHOB U CIICTIOB.

KuawueBble cioBa. [IoaBMKHOW COCTaB, MOE3/, KEJIE3HOAOPOKHBIN IMyTh, JBUKEHHUE,
ypaBHEHHE, MOJACIMPOBAHNE, aHAIN3, PEIICHHUE.

Zhanat Musaev, d.t.s., Academy of Logistics and Transport, Almaty, Kazakhstan,
info@academy.kz

Kanagat Bekmambet, c.t.s., International Transport and Humanitarian University, Almaty,
Kazakhstan, info@academy.kz

Zh. Abilkair, PhD, Satbayev University, Almaty, Kazakhstan, info@academy.kz

SOLUTION OF TRAIN MOVEMENT EQUATIONS USING NUMERICAL
INTEGRATION DIFFERENCE METHODS

Abstract. The results of theoretical and experimental studies of non-stationary modes of
train movement are presented. Mathematical models and algorithms are described that allow, with
an accuracy acceptable for engineering practice, to determine, in relation to the existing and future
operating conditions, the forces acting on the cars in the train when starting it from a place, braking,
moving through the fractures of the longitudinal profile of the track, as well as the longitudinal
forces arising from collisions of wagons and trailers.

Keywords. Rolling stock, train, railway track, motion, equation, modeling, analysis,
solution.
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CKBO3b TEPHUMU K 3BE3JIAM: ABUAIIUA U KOCMOHABTHUKA

AH”HoTanud. M3ydyeHre KocMOca HUKOTJa HE MOTEPSET CBOEH aKTyaJlbHOCTH. UenoBeK B
HCCTIEIOBAaHUM KOCMHMUYECKOTO MPOCTPAHCTBA JOOWJICS 3HAYUTENBHBIX PE3YJIbTATOB, OJHAKO
MHOT'O BCETO OCTAETCs eIIE HEPACKPBITHIM U HEMOATBEPKACHHBIM. B M31aHusX, IPeACTaBICHHBIX
Ha BBICTaBKE, COJEP)KATCS OTBETHl Ha Ba)KHEWIIHWE BOIPOCH COBPEMEHHOW HAYKH: MO KaKUM
3aKoHaM pa3BuBaeTcsi Bcenmennas? Kak posknmarorcst 3Be3apl U ranakTuku? EcTh U T1aHeTsl,
nono0HbIe 3emiie? ONUHOKH JIK MBI B 3ToM Mupe? Hackonpko Janeko Mbl MOXKEM HCCIIEI0BAThH
KOCMOC, HACKOJIBKO TITyOOKO 3aryiiHyTh BHYTph aToMa? biiarogaps npuMeHEHUIO HAy9HOU TEOpUH
JUTSI YIE€HBIX TIOSIBIISIETCS BO3MOYKHOCTD BCKPBITh 3aBUCHMOCTh MEXK]Ty Pa3IMYHBIMU TPOIIECCaMu
U SIBICHUSMH B KOCMOCE, BOCCTAHOBHUTH HEIOCTAIONIME 3BEHBS, MpEayrajaTh HOBBIC (DAKTHI,
W3Y4YUTh TaKue 3a7aud, KOTOPbIE HEJIb3sl PEIIUTh OJHUMH TOJIbKO HAOMIONEHUSIMHU WU
U3MEPECHUSIMHU.

Macmtabbsl COBPEMEHHBIX aBUANPEANPUITHA CIIOCOOCTBOBAIH CHEIHAM3AIMA MHOTHX
MEHeDKepCKUX (yHKIui. B OCHOBHBIE O0S3aHHOCTH PYKOBOJCTBA aBUANPEANPHUATHS BXOJSAT
COCTaBJIEHUE paclUCaHuM, IUIAHUPOBAHME M OpraHU3alMs MEPEeBO30K M JKCIUTyaTalus Mapka
BO3JIYLIHBIX Cy0B. Bee 3TH 0043aHHOCTH PYKOBOJICTBO aBUAIIPEANIPUATHSI BBITIOIHSIET C YUETOM
SKOHOMHUYECKHUX (haKTOPOB (TaKuX, KaKk (DMHAHCOBBIC CPEJICTBA, IIEHBI, PEHTA0CIBHOCTD), YTOOBI
o0ecnevnTh I KOMIIAHUU MaKCUMAJIbHYIO PUOBLIIb.

«Kto pa3 Hayuun mrozeit netath, TOT CABUHYI BCE MOTPAHUYHbBIE KAMHH.)»

®puapux Bunerensm Hurme

KiloueBble ciioBa. ABuanusi, KOCMOHAaBTHKA, MOJET, BO3IYLIHBIA ammapar, pakeTHBIN

JIBUTATEIIb.

BBenenmue.

AKTYyaJbHOCTh JAHHOTO HCCIEOBaHUS OOyCIIOBJIEHA TEHACHIMSAMU B Pa3BUTHHU
KOCMOHAaBTHKH W a’POKOCMHYECKOW IMPOMBINIJICHHOCTH, MPOSBISIONIUMCSI B YCKOPEHHOM
nporpecce Hayku M TeXHUKH. OCHOBHOW UEJIbI0 MCCIEIOBAHUS SBISETCS O3HAKOMIIEHHE C
WHHOBAI[MOHHBIMH U300pETEHUSIMH, U3Y4YE€HNE UCTOPUUECKUX MPEANOCHIIOK PA3BUTHS aBUAIUH U
KOCMOHABTHKH, & TaK)Xe MEpPCHEKTUBbI JaJbHEHIIEro MX YCOBEpPIIEHCTBOBaHMUS. Takoro poja
HCCAEAOBaHUS TIO3BOJISIIOT  OOIIMpHEE pPacCMOTPETh BKJIaJ aBHAIMOHHOW OTpacid B
KOCMHUYECKYIO.

ean ucceqoBaHusi: OnpeaeieHNe 3aBUCUMOCTH Pa3BUTHS aBHAITUU U aDPOKOCMHYECKON
MIPOMBIIITIEHHOCTH. B cTaThe nMpoaHamu3npoBaHbl HCTOPUUYECKU BaXKHbIE COOBITHSI, PACCMOTPEHBI
COTMPUKOCHOBEHHE JIBYX TEM, BBISBIEHBI CXOJCTBA, OOO3HAYEHBI OTIUYUS, OIPEIEICHbI
MIEPCTIEKTUBBI PA3BUTHUS U X TTPOOIEMATHIHOCTD.

PaGothl 3akmoyaeTcs B M3Y4YEHHWH B3aMMOCBSI3M M B3aUMOJICHCTBUS MEX]y aBUAllMEd U
KOCMOCOM, a TaKK€ B BBISBJICHHHM HOBBIX BO3MOXKHOCTEW, BBI30BOB U TMEPCHEKTUB B cdepax
aBHUALIMM U KOCMUYECKUX KCILIOpAUH.

Haunnast ¢ qpeBHHX BpeMEH YelIOBEYECTBO CTPEMUIIOCH MOKOPHUTHh HEOECHBIE MPOCTOPBHI.
[IepBblie HcTOpUYECKHE YTOMUHAHHUS O TIOJIETAaX JATUPYIOTCS aHTUYHBIM NIEPUOA0M, MPUMEPHO V -
VI Bek 110 H.3. [IpumMepsl BKITIOYArOT B cebs Tpedeckoro 6ora ['epmeca, KOTOPBINA HOCKII KpbLIaThie
cannanuu, U Mud o6 Mkape, paccka3bIBarouii 0 ToMm, Kak Jlegan co3man Kpblabs s ce0s U
CBOETO ChIHA, UCTOJIb3Ys MEPhs U BOCK.

84


mailto:752288@gmail.com

IMpowmbinuienHslii TpancopT Kasaxcrana. 2024, N4, ISSN 1814-5787,  Ned, 2024. Industrial transport of Kazakhstan
ISSN online 3006-0273.

MarepuaJjbl 1 METOABI.

Ho He cMoTps Ha Tparu4HOCTh MU(OB UCTOPHSI aBUALIMHU JIOBOJIBHO YCIICIIHA, XOTS M UMEET
CBOU B3JICTHI U NA/ICHHUSL.

Brnepssie TeopeTndeckue pa3MBIIUIEHH O MOJIETaX U BO3AYLIHBIX allapaTax MOsSBWINCH B
XV-XVIII Bekax; Jleonapno na Bunuu, uTanpsHCKUN yU€HbIN, XyJIO0KHUK U U300peTaTellb O JTHUM
13 IEPBBIX IPOBOINI AECTAIBHBIE UCCIIEIOBAHNS a3POUHAMMUKH, a TAKXKE CO3/1aJl OJIUH U3 CaAMBIX
U3BECTHBIX UepTexeil: ueprex «OpHUTONTEpaX.

Pucynoxk 1 geprex «OpHutontepa.

B xonme XVIII u nayane XIX BEKOB MpoOM30IIa TPAHCIIOPTHAST PEBOJIIONHS: OpaThsIMH
Mouronsdse (Joseph-Michel u Jacques-Etienne Montgolfier) 6buim co3aanbl epBbie BO3IYIIHbIC
anmapaThbl, TAKHE KaK a3pOCTAThl M TOPSIIHE BO3IYIIHBIC IIAPBI.

XO0Ts MepBBIM M300peTaTEIeM YIPABIIEMOT0 BO3AYITHOTO I1apa cuutaercss AHpuk ['udap
(Henri Giffard), 3a cuer BunHTOBOrO ABHMraresns Ha mape ero «I'uddapoBCKHi Mapoxoma» ObLI
CIOCOOCH JBUIaThCsl B HY)KHOM HAINpPaBJICHUHU C MOMOIIbIO MaHEBpUpyeMoro pyis. Juprmkadau
MO3BOJIMJIM JTIFOJISIM TTOJHUMATHCS B BO3YX M OCYIIECTBIIATH YIPABISCMBIC MOJICTHI, YTO CTAJIO
MEPBBIM IIarOM B Pa3BUTHU aBUAIIHH.

CriefyroluM BaXHbIM COOBITHEM JUIS aBHAI[MM CTall MEPBBI KOHTPOJUPYEMbBIH MOJIET
MOTOPU3HPOBAaHHOTO camoJjera OpateeB Paitr (Wilbur Wright, Orville Wright) 8 1903r. Dto
COOBITHE MPUHSATO CYUTATH HAYAIOM COBPEMEHHOM aBHAIINH.

At

1 .;’ "0'4' ol e
Pucynox 2 Wilbur Wright, Orville Wright.

Iloner 6paTBCB Paiit OTKPBLJI IYTb K HOBOMY HCAABHO HCAOCTYIIHOMY MHpPY, HOCJIC B
ABHACTPOCHUHU HACTYIIUJIA 3I10Xa W3MEHEHUI 1 MHHOBAIIU.
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Ilepuon ¢ 1903 mo 1914 roxpl B aBUACTPOEHMHM MOXHO OXapaKT€pPU30BaTh Kak 3IOXY
«I[InoHEepoB 1 DKCIIEPUMEHTOBY, IPUHECIIIYIO B aBUALIMIO CAMOJIETHI C IBUTATENIIMU BHYTPEHHETO
CrOpaHMsl TaKHe Kak:

Pucysox 3 Voisin-Farman |

Voisin-Farman | mocrpoen B 1907 roxy Illapmem ®dapmanom u OpaThsiMmu Byasen
WCTIOJIb30BABIIHICS JI71s1 OOYYIECHHSI M TTAaCCAXKUPCKHUX TTOJIETOB.

Antoinette 1V noctpoennsiit Jleonom JleaBaccopom B 1908 romy u MCIoab30BaBIIMICS B
rpakJaHCKOM aBUAIUH.

Bleriot XI nmocrpoennsiit JIyn baepuo B 1909 romy-camonieT, nmepecekuinii AHTIIHNACKAI
KaHaJ.

Farman Ill moctpoennsrii Opatbsimu @®apman B 1909 romy mnpegHa3HauyeHHBIN IS
KOMMEPUYECKHX aBUANePEBO30K

B stux camonerax ObuIM HCMOIB30BaHBl POTOpPHBIE nBUraTesd GNOME U MOpIIHEBBIE -
Anzani KOTOpbIe, TAKXKE HCIOJIB30BAIMCH B ABTOMOOHMJIECTPOCHHUM MW HEKOTOPBIX MOTOPHBIX
JIO/IKaXx.

[lepcrieKTHBBI M BOBMOYKHOCTH OBICTPOPA3BUBAIOIIECICS aBUALIMU CTAJIH TJIABHBIM 00BEKTOM
BOEHHOU MTPOMBIIICHHOCTH HaurHas ¢ 1914 roga, iMeHHO aBUalys CTajia HEOThEMJIEMOU YacThIO
BoOopykeHus ctpad B [lepBoit 1 BTopoilt MUPOBBIX BOMHAX.

[TepBast MupoBasi BoiiHa MpUHECIa B aBHALIMIO JIBYXILJIAHOBBIC 00€BbIe camoieThl: SOPWith
Camel u Bristol F.2 Fighter, a Taxxe monorutansl-uctpeourenn: Fokker Eindecker, SPAD
S.XIII, Albatros D.IIl u Nieuport 17 ocnamennsie apuratensmu Clerget 9B, Le Rhéne 9C,
Oberursel U.0.

Pucynok 4 Fokker Eindecker

1939-1945 Bo Bpems Bropoifi MupoBoii  BOWHBI camoyieThl  CcTamu  Oouee
CTEeLMANN3UPOBAHHBIMY, BKJIIOUasi UCTpeOuTenu, 00MOApIMPOBIIUKH U IITYPMOBHKH TaKUE KaK:
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Supermarine Spitfire, Messerschmitt Me 262, Hawker Hurricane, Avro Lancaster, Wi-2
(Un-2 lrypmosuk), Uin-4, Ax-1 u apyrue.

Pucynok 5 Hawker Hurricane

B navane 20-ro Beka 4eIOBEYECTBO COBEPIIWJIO 3HAYMTENIBHBIE IIArd B HMCCIIEIOBAHHUU
KocMuYeckoro mpoctpanctea. B 1929 rony I'epmanckuii umxenep Baabrep Pugenn (Walter
Riedel) pa3paboTain 1 ycrienHo UCIBITAI IEPBbIH )KUAKOCTHBIN PAKETHBIH JBUTaTE b, H3BECTHBIH
kak "Rakete". DroT aBurarenb UCMONB30BAJICS sl 3alyCKa PaHHUX PAKETHBIX allapaTroB B
BO3/lyX. OJJHaKO MIMPOKOE HCIOJIb30BaHHE M Pa3pabdOTKa PaKETHBIX JBUTATEIEH MPOU3OILIN B
nepuo . Bropoit mupoBoii BoiiHbl. Hamucrckas ['epmanusi aktuBHO pa®oTasia HaJ paKeTHBIMU
TEXHOJIOTHUSAMH, BKIIIOYas CO3/JaHUE paKeTHHIX mctpeduteneir Messerschmitt Me 163 Komet u
oammuctrueckux paker V-2 (Vergeltungswaffe 2).

\

Pucynok 6. day-2 6amuctrueckas pakera V-2 (Vergeltungswaffe 2).

PesyabTaThl M 00CyKICHHS.

C TedyeHMEM BpEMEHU PAKETHBIE JIBUTaTENId CTad BAKHOW COCTABIIAIOILEH Ul CO3IAHMS
pakeT ¥ KOCMMYECKHX anmnapaToB. B nocieBoeHHbIe ro/ibl, 0cOOEHHO BO BpeMsi X0JI0JHOM BOMHBI,
CCCP n CHJA aKkTHBHO Pa3BUBaJM PAaKETHBIE ABUIaTEIM M TEXHOJIOTUU JUISl CO3/IaHUS PAKET-
HOCHTENEH U KOCMUYECKUX allapaToB, MPeJHa3HAYE€HHBIX JJIS II0JIETOB B KOCMOC.

B snoxe kocMHU4eCKOro OCBOEHUS BBIAEISAIOTCS PsiJl BaXKHBIX MOMEHTOB:

- 4 okta6psa 1957 roxa: 3amyck mepBOoro MCKycCTBEHHOro cmyTHuka 3emud, CryTHuka-1
CCCP;
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- 12 anpens 1961 rona: Ioner FOpus Narapuna - nepBoro uenoBeka B KOCMOC;

- 20 urona 1969 rona: [lepBas nocaaka yenoBeka Ha JIyHy B paMKax MUCCUU «ATOJIJIOH-
11».

3aTeM MOCJIEI0BaJIO0 MHOXECTBO MMCCHUH, co3laHue MexIyHapoJHON KOCMHUYECKOMH
CTaHIIMH, MAPCOXOJOB U UCCIEIOBAHUE PA3TUYHbBIX IIJIAHET.

CoBpeMeHHas 3M0Xa KOCMHUUYECKUX HCCIEJOBAHUM SBIISETCS MEPUOJOM YHHUKAJIBHOTO
CONMMIKEHUs] WHHOBALMW, HAyYHBIX OTKPHITHH M CTPEMJICHUS PACIIMPUTH YEIOBEUYECKYIO
rpanuny Bo BeenenHoii. CeroqHAIIAMIA BKIIaA B UCCIEAOBAHIE KOCMOCA IIPEICTaBIsAET COO0M
MHOTOCTOPOHHUM M BIEYATISIIONIUMNA HA0Op AOCTH)KEHUMN, OXBaTbIBAIOIIMX 00JacTU OT
Hay4HBIX HMCCIIEIOBAaHUI JJO KOMMEPYECKOI0 OCBOEHUS KOcMoca.

CtpykTypa ynOpaBieHUs aBUANPEINPUITHEM 3aMETHO HU3MEHWJIach CO BpPEMEHU
3apoKJieHusl aBuanuu. PaHee aiMMHHCTPATOpbl OJHOBPEMEHHO MCHOJHSIM OO0S3aHHOCTH
MUJI0Ta U OBLIM ONBITHBIMM MeXxaHuKamu. Ilo Mepe pocra U pacmupeHus aBuanpeanpusTUn
Bce 0oJjiee 3HaYMMbIMU CTAHOBWJINCh (PMHAHCOBBIE ACHEKThI, U aJJMUHUCTPATOpPaM MPHUILIOCH
COCPEAOTOYUTHCS Ha (PMHAHCOBOM, IOPUIMYECKOW U aJIMHUHUCTPATUBHOU JesTenbHOCTH. B
Hallli THU PYKOBOJICTBO aBHAIPEANPHUATHS CTAIIKUBAETCS C MHOKECTBOM CaMbIX Pa3JINYHbIX U
CIOXHBIX mpobiem. JleTanbHO perjiaMeHTHpyemas MpPaBUTEIbCTBOM, JESITEIbHOCTh
aBHANpPEANPUITUI B YCIOBUSIX PHIHOYHOW SKOHOMHMKH JOJDKHA OOecredrBaTh BBICOKYIO
PEeHTa0ETbHOCTh U KOHKYPEHTOCIIOCOOHOCTh. ABHAKOMITAHUH Pa0OTAIOT BO MHOXKECTBE CTpaH
10 BCEMY MHUPY, U UX JIEATEIIbHOCTh 3aTparuBaeT MeXAyHapoaHble OTHOIIEHUsA. BmecTe ¢ TeM
uMeeTcs Ledbli psaa (akTopoB, MPEANoJaraloluX COOMI0IeHHE XKECTKUX CTaHAapTOB U
(GYHKIIMOHUPOBAHUE B CTPOTOM COOTBETCTBUU C I[EHTPAIN30BAHHBIM KOHTPOJIEM CO CTOPOHBI
pyKoBojicTBa. MacmTaObl COBpEMEHHBIX aBUANPEANPUATHI CIOCOOCTBOBAM CIIeIMATN3aINT
MHOTUX MeHeJDKepCKUX PpyHKIui. B ocHOBHBIE 00513aHHOCTH PYKOBOJCTBA aBUANIPEANPUATHUS
BXOJSIT COCTABJICHUE PACIMCAHUM, MNIAHUPOBAHUE U OpPTaHU3allMs IEPEBO30K U HKCILTyaTalUs
rapka BO3AYIIHBIX Cy/0B. Bce 3T 0053aHHOCTH PYKOBOJICTBO aBUANPEANPUITHUS BHIMOIHSIET
C YYEeTOM OHKOHOMHYECKHX (akTOpoB (TakuxX, Kak (UHAHCOBBIE CpPEACTBA, IICHBI,
peHTa0eNbHOCTD), UTOOBI 00ECIEUUTD Il KOMIIaHUU MaKCUMAJIbHYIO TPUOBLI.

KomMmepueckue kommanuu, Takue kak SpaceX u Blue Origin, tak:ke BHOCAT OTpOMHBIIH
BKJIAJ B KOCMUYECKYI0 HMHAYycTpuio. OHU pa3pabaThiBalOT HOBbIE TEXHOJIOTHU AJIS 3aIycKa
KOCMHYECKHX allapaToB, CHIXKAIOT CTOMMOCTh JOCTaBKH TPYy30B B KOCMOC U CO3JAIOT
BO3MOKHOCTH JJI YaCTHBIX IPakJaH UCHBITATh KOCMHUYECKUE MOJIETHI.

CoBpeMeHHBIN BKJaJ B KOCMOC Tak)Ke HalpaBlieH Ha oOecredeHue OCTYIHOCTH
KocMmoca. Pa3nuuHble MHUIUATHBBI CTPEMSTCS CIenaTh KOCMOC OoJiee AOCTYHMHBIM s
ob1ecTBa yepe3 0Opa3zoBaTelibHbIE MPOTPAMMBI, TYPU3M U JPYrue BO3MOKHOCTH, OTKpPbIBas
JBEpU Il HOBBIX TTOKOJICHUH MccleqoBaTeNell U MyTelIeCTBEHHUKOB.

BriBoabl.

BaxxnelmuM  acrekToM  COBPEMEHHOM  KOCMHYECKOW  JIESITEIbHOCTH  SIBJISICTCS
MexyHapoaHas kocmudeckas ctanius (MKC). DToT npoekT 00beIUHIET YCUIUs pa3iuyHbIX
CTPaH U NPEAOCTABIAET YHUKAJIbHBIE BO3MOKHOCTH JIJIsI HAYYHBIX UCCIIEIOBAHUN B YCIOBUAX
MHUKPOTPABUTALIMHA, H3YYECHUs BO3JACHUCTBUA KOCMHUYECKOM Cpeapl Ha 4YeloBEeKa U
MPaKTUUECKOTO UCIIOJIB30BAHUS KOCMOCA IS Pa3JIMYHbIX LIETEH.

Kpome Ttoro, umccmemoBanus Mapca cranu OJHOM M3 OCHOBHBIX TOYeK QoKyca.
Mapcoxoabl, Takue kak Curiosity u Perseverance, aHanu3upyiOT MOBEPXHOCTH IJIAHETHI,
WIYyT CJleAbl JKU3HW U TOMOTalT pacmudpoBaTh HCTOpUd Mapca. DT  MuccUH
NPEAOCTABIAIOT HOBBIE JAaHHBIE O IUJIAHETE, a TAaKXKe CIY)KaT OTIPABHOW TOYKOW s
BO3MOHOTO OYYIIETo 4eT0BEUEeCKOro MPUCYTCTBHS Ha Mapce.

CoBpeMeHHBIH BKJIaJ B KOCMOC IIpeACTaBIseT cOO0 rapMOHUYHOE COUYETaHNE HAyYHBIX
HCCIENOBAaHUN, TEXHOJOTMYECKUX MWHHOBAUMM M CTPEMJICHUS PACIIMPUTH TPaHULbI
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YeJIOBEUECKOr0 MO3HAaHUSA. DTO HE TOJBKO JEMOHCTPHPYET HAIIM CHOCOOHOCTH MOHHMMATH
Bcenennyro, HO U OTpakaeT CTPEMJIEHME K HCCIEJOBAHMIO HEU3BEAAHHBIX TEPPUTOPUN U
OCYIIECTBJIEHUIO MEUT O KOJIOHU3AIUU IPYIUX IUIaHET.
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KYJIIABI3AAPTA TIKEHEKTEP APKbLJIbl: ABUAIIUS /KOHE
ACTPOHABTHKA

Angarna. FapelTel 3epTTey emKamaH 03eKTUTITIH KOFaaTnaiasl. Fapeiin KeHICTIriH
3epTTEYAEr alaM alTapJIbIKTal HOTHIXKEIEPre KO KEeTKI3/1, OipaK Kem HOpce o1 allblIMaraH
KoHe pacranmaraH. Kepmene ychiHbUIFaH OachbUibIMIapia Kaszipri FBUIBIMHBIH MaHBI3IIbI
CypakTapblHa >kayanTap Oap: FajaMm KaHaail 3aHjgap OoifbiHIIA mamuasl? JKynasi3gap MeH
rajakTukanap Kamai Tyansl? JXKep cuskTel miiaHetanap 6ap ma? bi3z Oy anemae xanrbi30b13
0a? bi3 FapeIITBl KaHIIAIBIKTHI 3€PTTEH ajaMbl3, aTOMHBIH INIIHE KAHIIAIBIKTHI TEPEH
yHUIeMi3? FanbiMaap yIIiH FUIBIMA TEOPUSHBI KOJJIAHYIBIH apKachIHAa FAPBIIITAFRl OPTYPIIi
MpoIecTep MEH KYOBIIBICTAp apachlHAaFbl OaMIaHBICTHI alllyFa, KETICTIEUTIH cuUITemMenepi
KaJmbIHA KeNTipyre, )kaHa gakTiiepal 6omxkayra, TeK 0akpliayJlapMeH HEMECE oIImeMIepMeH
MICMIUIMENTIH Maceenepal 3epTTeyre MyMKIHIIK Oap.

Faperiuteix 3epTTeynepaid Ka3ipri Aoyipi MHHOBAUSIAPIbIH, FHUIBIMA KaHATBIKTAPIBIH
MKOHE FaJlaM/IaFbl aJlaM [I€KapachblH KEHEUTYre IeTeH YMTBHUIBICTBIH Oiperei JkakplHAacy Ke3eH1
0oJbITT TAOBLTAABI. BYT1HT1 FApBIITHI 3€pTTEYre KOCKAH Yieci FRIIBIMU 3epTTEYIIepeH OacTar
KOMMEPIUSIBIK FapBIIITHl UTepyre JNEeWiHr1 cananapibl KAMTHUTBIH KOIDKAKThl JKOHE ocepil
KETICTIKTEP KUBIHTBIFBI OOJIBIT TaObIIaIbI.

Ka3ipri 3amaHFbl aBHAKOCITOPBIHIAPIBIH aYKBIMBI KOTITETeH 0acKapy (G yHKIIUSTIAPBIHBIH
MaMaHJaHyblHa BIKMaN €TTi. ABHAKOCITOPHIH OaCIIBUIBIFBIHBIH HETI3T1 MIHACTTEPIHE KECTe
KYpY, TachIMajay/Jbl )Kocmapiay *oHe YUbBIMIACThIPY XKOHE dye Kemesepi NapKiH naiganany
Kipeai. ABHAKOCIMOPBIH OAaCHIBUIBIFBI OChI MIHJACTTEPIH OapJIBIFbIH KOMITAHUsFa OapblHIIA
nmaiija oKeJy YIIIH 3KOHOMHKAIBIK (akTopiapapl (Kapkpl, Oara, peHTaOeNIbIUIIK CHUSKTHI)
€CKepe OTBHIPBIN OPBIHAANIBI.

Tyiiin ce3aep: aBuaius, KOCMOHABTHKA, YIIy, 9ye almnaparhl, 3bIMblpaH KO3FAITKBIIIbI.
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THROUGH THE THORNS TO THE STARS: AVIATION AND
COSMONAUTICS

Abstract. Space exploration will never lose its relevance. Man has achieved significant
results in space exploration, but many things remain undisclosed and unconfirmed. The
publications presented at the exhibition contain answers to the most important questions of
modern science: according to what laws does the universe develop? How are stars and galaxies
born? Are there planets like Earth? Are we alone in this world? How far can we explore the
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cosmos, how deep can we look inside the atom? Thanks to the application of scientific theory,
scientists have the opportunity to uncover the relationship between various processes and
phenomena in space, restore missing links, anticipate new facts, and study tasks that cannot be
solved by observations or measurements alone.

The modern era of space exploration is a period of unique convergence of innovation,
scientific discovery and the desire to expand the human frontier in the universe. Today's
contributions to space exploration represent a multifaceted and impressive set of achievements
spanning fields from scientific research to commercial space exploration.

The scale of modern airlines has contributed to the specialization of many managerial
functions. The main responsibilities of the airline's management include scheduling, planning
and organization of transportation and operation of the aircraft fleet. The management of the
airline performs all these duties taking into account economic factors (such as financial
resources, prices, profitability) in order to ensure maximum profit for the company.

Keywords. Aviation, cosmonautics, flight, air vehicle, rocket engine.

YAK 3977

I1. BoiiBoii
TOO «Asuarckuii ["'azonpoBoa», Anmarsl, Kazaxctan
E-mail: Wwwvv857 @mail.ru

®OPMHUPOBAHUE CTPATEI'HA UHHOBALITMOHHOI'O PA3BUTHUA HA
YPOBHE OPTAHU3AIIUU HA ITPUMEPE TOO «ABUATCKHU I'A30ITPOBO/I»

AnHoTanusi. OIHMM W3 OCHOBHBIX NyTeH CTAOWIM3AIlMM W JAJbHEUIIEro pa3BUTHUS
skoHOMUKH KazaxcraHa sBII€TCS pOCT MHHOBAIIMOHHOTO Pa3BUTHS OpPraHu3aIiui, MOOUIIN3aITUs
M pe3yJbTaTUBHOE HCIIOJIb30BaHWE BHEITHUX PEe3epBOB CTpaHbl. KazaxcraH co gHs oOpeTeHus
HE3aBHCHUMOCTH  TMPOBOJUT AaKTUBHYIO  CTpPATeTHIO 1O  MIPUBICYCHHUIO  HMHBECTULIUU.
WMHHOBaIMOHHAS JEATENBHOCTDh NMPEANPUITHS — BaKHEHIIAs 4acTh €ro OOIIeH X03sSHCTBEHHOU
NeATeNbHOCTH. [IpuBJICUYeHHME BJIOKEGHHMM OIpeAeiseTcs B OCHOBHOW W3  HaumOoJjee
CTPYKTYPU3UPOBAHHBIX (DAKTOPOB, KOTOPBIE OMPENENSIOT SKOHOMHYECKUH POCT Ha POCT
KOHKYPEHTOCHOCOOHOCTH TMOCJIEAYIOUIEr0 PAa3BUTHS HAIIMOHAIBHON OSKOHOMHKH, a TakKKe
CHOCOOCTBYIOIIUX €€ MPOJBMKEHHUIO B MHPOBBIE IMPOM3BOACTBEHHbIE CUCTEMBL. B crarhe
pacKpbITa 3HAUMMOCTH HHHOBAIIMOHHOTO Pa3BUTHS MPEANPUATHI, 0COOCHHOCTH WHHOBAIIHOHHBIX
npennpusatuii PK, ananu3 ux oCHOBHBIX Tpo0JieM, OINpeieieHbl BO3MOKHBIE MyTH UX PEIICHUS
Y TIEPCTIEKTUBBI Pa3BUTHSL.

KuroueBsble ciioBa. MIHHOBaIMK, MHHOBALIMOHHBIN MOTEHIIMAJ, PECYPChl, MHHOBAIMOHHAs
JEATEIIbHOCTh, MTHHOBALlMOHHOE Pa3BUTHE.

BBenenue.

OpaHMM W3 OCHOBHBIX MyTed CTAOMIU3alMd W JAIBHEUIIEro pa3BUTHS AIKOHOMUKHU
Kazaxcrana sBnsieTcss pocT HWHHOBAIIMOHHOM AEATEIHHOCTH OpraHu3aldyd, MOOWIHM3alus U
PEe3yJIbTATUBHOE MCIOJIb30BAHNE BHEIIHUX PE3EPBOB CTPAHBI.
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VHHOBalIMOHHAS ~ AEATENBHOCTh MPENNpPUATHS — BaKHEHWIIas dYacTh €ro oOmen
XO035UCTBEHHOM JedaTenbHOCTH. Ha ceromHsamHuii JeHb MepexoJl K HOBEHIIMM crocoOam
yIIpaBJICHUS] HHHOBAIIMOHHOM IEATENbHOCTHIO0 KOMIIAHUU HE SBISETCS 00BEKTOM YHCTO HAYYHBIX
acrniekToB. Takue HampaieHusl OblUtu cucteMaruszupoBanbl B Ctparerun «Kazaxcran-2050» u
«Konnernuuu coumanpaoro passutus PecrmyOnmukm Kazaxcran go 2030 roma». PesymbraT
WCCIIEIOBAaHUSI NHHOBALMOHHBIX MPOEKTOB MOXKET NMPUBOJUTH K TaKOMy (hakTy, 4TO Ui BCEX
KOMITaHUHM, KOTOpbIE CTaBAT mepel coOoil IulaHel pa3BUTHUSI Ha IEpPUOJ Haubojee BECOMOI
OMMOKON SBJISIETCS HENOPAOOTaHHOCTh METOAWKH YCTPAaHEHHUS PHCKOB, M, KaK pe3yJbTar
Hed(P(PEKTUBHOCTh W HEMPHUBIIEKATEIBHOCTD Pa3BUTUS OTpAcid. B CBS3M C JIaHHBIM IPOLIECCOM
HauboJee akTyaJbHOM MpoOIeMaTUKON B aHalIM3€ MHHOBALIMOHHOMN JIEATEIbHOCTH OpraHu3auil
SBIJIIETCS MTPOOJIeMa yCTPAHEHUS PUCKOB.

MarepuaJjibl 1 METOABI.

VYnpaBiieHue HMHHOBAlUMSIMU B KOMIIAHWU OXBaTbIBa€T BCE MEphl MO MPOJBUKEHUIO U
WCI0JIb30BAHNIO NHHOBAIMM B KOMIIAHUY, L1€]1b NHHOBAIIMOHHOM MOJIUTUKYA KOMIIAHUHM COCTOUT B
pa3paboTke HOBBIX M yCOBEPIIEHCTBOBAHHBIX MPOIYKTOB, HOBBIX OM3HEC-MOJENEH MM HOBBIX
nporieccos [1, 55].

WHHoBanMoOHHas AESITENbHOCTh OpraHu3aluil BKJIIOYAaeT B ce0sl MCCIeI0BAaHUE TaKUX
(hakTOpoB, Kak:

1. KoHKkypeHTHOE IPEUMYIIECTBO - 3TO aTpUOYT, KOTOPBII O3BOJIIET KOMITAHUH MTPEB3OUTH
CBOMX KOHKYPEHTOB U JIOCTUYb 00Jiee BBICOKMX 3HAUEHHUH IO CPAaBHEHHUIO C KOHKYpEHTaMHu, a
TaKXKe CO3/aeT IIEHHOCTh JIJIs1 KOMITAaHUH U €€ aKInoHepos [2, 89].

2. Yrpo3a HOBBIX YYaCTHHKOB - OJHA U3 CHJI B paMKaxX OTpPACIEBOIO aHaIu3a ISTU CHUII
[TopTepa, OoTHOCUTCSA K yrpo3e, KOTOPYIO HOBBIE KOHKYPEHTBHI INPEACTABISAIOT I TEKYIIHUX
WUTPOKOB B OTPACIIH.

3.Ilo3unnoHNpoBaHNe Ha PHIHKE - 3TO CIIOCOOHOCTD BIMATH HA BOCHPUATHE NOTPEOUTEIEM
OpeHaa WIM NPOAYKTAa OTHOCHUTEIBHO KOHKYPEHTOB. llenpi0 MO3MIIMOHMPOBAHUS HA PBIHKE
SIBJIIETCS CO3/IaHHE UMUJKA WM UACHTUYHOCTH OpeHJia WK MPOAYKTa TaKuM 00pa3oM, YTOObI
MOTPeOUTENN BOCIPUHUMAIIN €0 OIPEIEeICHHBIM 00Pa30M.

CyIHOCTh THHOBALIMOHHOM JI€ATEIbHOCTH OPraHU3allu1 MIPe/ICTaBlIeHa Ha PUCYHKE 1.

CYIJ_[HOCTB WHHOBAITMOHHOMN JACATCIIBHOCTH OpraHu3alinun ‘

1. KoHKypeHTHOe NPeuMyILecTBO - 3TO aTpUOyT, KOTOPBIH 103BOJIET
KOMIIAHUU IPEB30UTH CBOMX KOHKYPEHTOB M JIOCTHYb 0O0Jiee BBICOKHUX
3Ha4eHUH MO CPAaBHEHMIO C KOHKYPEHTaMH, a TaKXe CO3/1aeT LIEHHOCTh JUIs
KOMIIAaHUHU U €€ aKIHOHEPOB.

2. Yrpo3a HOBBIX YYaCTHUKOB - OJHa M3 CHJ B paMKaxX OTpacjeBOr0
aHamu3a natu cun  [loprepa, OTHOCUTCS K Yrpo3e, KOTOPYKO HOBBIE
KOHKYPEHTBI NPEJCTABIISAIOT VISl TEKYIIUX UTPOKOB B OTPACIIH.

3.Ilo3unMoHNpoBaHME Ha pBIHKE - 3TO CIOCOOHOCTh BIMATH Ha
BOCIpUATHE TMOTpeOuTeneM OpeHJa WIM TMPOAYKTa OTHOCHTEIHHO
KOHKYPEHTOB. llenbr0 NO3MIMOHMPOBAaHUS Ha PBIHKE SBISIETCS CO3/IaHUE
UMUKa I UISHTUYHOCTH OpeH/a WM MpPOAYKTa TaKuM 00pazoM, YTOObI
NOTPeOUTENIN BOCIPUHUMAIIN €T0 OTIpeIeIeHHBIM 00pa3oM

4. Tlogiep;xaHne OTHOIIEHNH C IOCTABUIUKAMM.

Pucynoxk 1 - CymHocTs HHHOBaIllMOHHOM JESITEILHOCTH OpraHU3alui
VHHOBalMOHHAs ~ cTpaTrerust KoMmaHuid — oOecrieyMBaeT  BBICIIEE  PYKOBOJICTBO
MHTETPUPOBAHHON CTPYKTYPOH, MO3BOJISAIONIEH 0OHAPYKMBATh, AHATU3UPOBATH U MCIIOJIb30BATh
OJaronpusATHBIE BO3MOYKHOCTH, YYBCTBOBaTh M MPOTHBOCTOATh MOTEHIMAIBHBIM Yyrpo3am,
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ONTUMAJILHO UCIIOJIb30BATh PECYPCHl U CHIIbHBIE CTOPOHBI, YpaBHOBEIIMBAThH cinadeie [3, 52]. B
pe3yibTaTe HHHOBAIIMOHHAS IeSITEIbHOCTh OPraHu3alluil MPEICTaBIAET COO0H CHCTeMaTHnYecKoe
NPOJBIDKEHHE HWHHOBAIlM B OpraHM3alUsaX M BKIIOYaeT B cebOs 3agaudl IUTAaHUPOBAHUS,
OpraHu3alliy, YIIPABJICHUS U KOHTPOJSA. YIpaBlieHHE MHHOBALMSMU OXBATHIBAET BCE MEPHI IO
MPOBIDKEHUIO MHHOBALIMH B OPraHU3alUsAX U TIOJIYYEHHUIO BBITOJ], HAIPUMED:

- CO3/7[aHNE HOBBIX MPOIYKTOB M YCIYTH Ul 3aBOCBAHUSI HOBBIX PBIHKOB;

- YIy4IlIeHUE KauecTBa MPOIYKTOB H YCIYT, YTOOBI BBIACIATHCS HA (JOHE KOHKYPEHTOB;

- COBEpILEHCTBOBAHNE BHYTPEHHHUX MPOIIECCOB C LENbI0 YKPEIUICHUS! KOMIIAaHUH HU3HYTPH
WA SKOHOMHH 3aTpaT;

- pa3paboTKa HOBBIX OM3HEC-MOJIENEH JUIsl CTIOIb30BaHUsI HOBBIX UCTOYHHUKOB J0X0a [4,

63].

Pe3yabTaThl H 00CyKIeHHS.

3aiauu ¥ HanpaBJeHUS AEATEIbHOCTU B 00JACTH YIPABJIEHUS HHHOBAIMSMU OpraHU3alui
BKJIIOYAIOT B ce0sl:

1. I'enepupoanue uaei. Cozganue yciaoBHi, A1 TOrO YTOObI MHHOBAIMH [TPEBPALAINCH B
yCIELIHbIE MPOEKTHI - 3TO B 3HAYUTEIILHON CTEMEHH CBSI3aHO C JIEATEIBHOCTHIO M0 Pa3BUTHIO, a
TaK)Ke aKTUBHBIN MOUCK, pa3paboTKa 1 pean3anus uaeu - 3to Tpedyer, HalpuMep, KpeaTUBHOCTH
U yIIpaBJICHUS MTPOEKTaMH.

2. YnpaBneHue OyIyluM: BBISIBJICHUE TEHIECHIUI U OyAyIIHX BO3MOXHOCTEH M PUCKOB,
TaK K€ BKIIIOYAET B ce0s psiJl HalpaBJIeHUI:

- pa3paboTka HHHOBAIMOHHOM CTpaTerud ¥ I[UIAaHUPOBAaHHE HWHHOBAIIMOHHOMN
NesITeNIbHOCTH, TaKOM Kak, K pUMepy, MHHOBAIIMOHHAS TOPOKHAsI KapTa;

- OpraHu3alys U pacrpesielieHue poJiel B yIpaBiIeHUH WHHOBALMSIMH, TAKMX KaK CHCTEMa
MPUHSATHS PEIICHUH U OTBETCTBEHHOCTD 3a MPOLIECCHI;

3. Pa3nooOpasue BHUIOB HEATEILHOCTH 110 YIIPaBICHUIO WHHOBamusAMHU. JlanHOoe
HaIpaBJIEHHUE TAK)KE JTAeT MOHSTh, YTO BUIbl HHHOBAIIMOHHOM AEATEIbHOCTH B3aUMOCBSI3aHbI BO
Bcex cdepax AeATeNbHOCTH KoMmaHuH. OTKpBIThIE MHHOBAIMM M MHHOBAIMOHHBIE (aKTOPBI
CILY’KaT Ui UCIIOJIb30BaHMsI BHEITHUX HHHOBAIIMOHHBIX HICTOYHUKOB U PECYPCOB.

4.  VYnpapneHue yiayylIeHUSMH HWHHOBAIIMOHHOTO pa3BUTHs. JlaHHOe HampaBieHHe
BKJIIOUYAET B ce0sl pa3IMyHble METOIbI U TIOXOAbI YIIPABJICHUS, KOTOPBIE CIIYKAT IS YAyUYIICHUS
CYIIECTBYIOIIUX MPOJIYKTOB, MPOIECCOB M opranuzanuil. OCHOBHOE BHUMAaHHUE VJEseTCs
MOBBIIIEHUIO KauecTBa OM3HEC - MPOIIECCOB M IMPOJIYKTOB MPH OJHOBPEMEHHOM MPUBJICUYECHUU
COTPYJHUKOB JUIS IOBBILICHHUS YIOBJICTBOPEHHOCTH KJIMEHTOB [5, 45].

YnpaBiieHue HHHOBAIMOHHOW JIEATEIBHOCTHIO OPraHU3alMU SBISETCS HEO0OXOIUMBIM
MPOLIECCOM, TIOCKOJBKY OHO TMPENOCTaBiIAeT OH3HECY HEOOXOAMMBbIE HHCTPYMEHTBI JUIS
3¢ deKTUBHBIX MHHOBALIMOHHBIX BIIOKEHUH.

OddexTrBHAs peanusanyisl WHHOBAIMOHHOM JESATENbHOCTH OpraHU3allid 3aBUCHT OT
MOTEHIIMATBHBIX OM3HEC - BO3MOXKHOCTEH U PECYPCOB, COCTABJISIONIUX MOTEHI[UAN Pa3BUTHS.

WHuHoBanmoHHas 1eTeIbHOCTh OpraHU3aIUuH SABISETCS YaCThIO KOPIIOPATUBHOM CTPATEr U .

Komnanuu, KoTOpbple XOTAT co3J1aThb JUii  ce0s  JIOJITOCPOYHBIE KOHKYPEHTHBIE
IIPEUMYIIECTBA, HY)KJAIOTCS HE TOJbKO B pa3pabOTKe MPOJaYKTa, HO U B COBEPIICHCTBOBAHUU
IIPOLIECCOB, OPraHNU3alMOHHBIX HHHOBALUAX.

B cBs3u ¢ uugpoBoii TpaHchopmanueil pazBuTHe HUPPOBBIX HHHOBAIMI CTAHOBUTCS BCE
0osee BaKHBIM. JTO BKIIOYAET B ce0sl BHeApeHUE U(POBBIX OM3HEC-MOIeNeH.

Kpome Toro, nesTenbHOCTh B 001aCTH HENPEPHIBHOTO COBEPILIEHCTBOBAHUS OTHOCUTCS K
IIPOLIECCY YITPaBJICHNUIO HHHOBaLUAMU. UeTkass MHHOBAIIMOHHAS CTPATET sl IOMOTaeT KOMIIaHUSIM
COTJIaCOBBIBAaTh CBOIO [JESATEIBHOCTh C YETKO OINPEAEICHHBIMU M HW3MEPUMBIMHU LETSAMM.
Komnanuu BKJIabIBalOT MHOTO BPEMEHHU, JIEHET U PECYPCOB B pa3pabOTKy U pa3pabOTKy HOBBIX
ujel JJIs pa3aIMuHBIX 00JacTeli cBoero OusHeca [6, 61].
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NHHOBallMOHHAST J1€ATENBHOCTh OpraHU3allud MO3BOJISIET OINPEACNATh MPaBHIIbHBIC
KPUTEPHUHU OLIEHKHU UJIEH U ONPEJENISITh IPUOPUTETHl MHHOBAIIMOHHBIX TPOEKTOB B COOTBETCTBUU
C KOHKPETHBIMH IeTsIMU. VIHHOBAIMOHHASI CTPATErvsi KOMITAHUU CO3/1ae€T HEOOXOAMMBIN (OKYC
st 3QPEKTUBHOTO MCIOIB30BAHUSA PECYPCOB. DTO BaXHO, MOTOMY YTO WHHOBAIMHM BCErIa
COMpPSDKEHBI C 00Jiee BBICOKUM PHUCKOM, Y€M Jpyrue BUJbl AesaTeabHOCTU. COOTBETCTBEHHO,
YeTKass ”HHOBAI[MOHHAS CTPATETUsl CHUKAET KOJIMUECTBO HEy1ay.

[Iyrem onpeneneHuss OCHOBHBIX  HAaNpaBJICHUM  HMHHOBAlMOHHOM  JESATEIBbHOCTH
OpraHu3alMi KOMITAHUM YCTAaHABJIMBAIOT II€JIM, KOTOPBIX OHU XOTAT JOCTUYBL IOCPEICTBOM
WHHOBALMOHHOW TIOJINTUKY B PA3IIUMYHBIX 00JaCTAX CBOETO OM3HECA, YCTAHABIMBAIOT OCHOBHBIE
dTambl pealn3allid WHHOBAIMOHHBIX TPOEKTOB U TO3BOJIAIOT pa3padaThiBaTh IIEJIEBHIEC,
M3MEpUMBIE KPUTEPUU Ul OLIEHKM MHHOBalUMW. be3 MHHOBAaMOHHOHM cTpareruu pas3paboTka
3¢ ($eKTUBHOIO MOHUTOPUHTAa HHHOBALIMI 3aTpy/IHEHA.

NHHOBalMOHHAST JEATENBHOCTh OpPraHU3allMM TIOMOTAeT KOMITAHHMSIM pa3BUBATh CBOIO
WHHOBAIIMOHHYIO KYJIBTYPY B IPaBUILHOM HAIpPaBICHUH:

Ha pa3pa®oTky HHHOBAIIMOHHOW CTpaTETUy CYLIECTBEHHOE BIIMSHUE OKa3bIBAIOT Oyaylue
TeHJICHIIUH. AHAJN3 dTUX TEHJCHITNN, HAOJI0/IEHNEe 32 HUMH U OTICHKA BIUSHUS Ha COOCTBEHHYIO
OM3HEC-MOIeTb HEOOXOAMMBI [T Pa3pab0TKH HHHOBAIMOHHOM JAeATEIbHOCTH KoMITanuw [7, 66].

VYcmemHass WHHOBAIIMOHHAST  JICSITEIBHOCTh OCHOBaHA HA  BBISBIGHWHM  CKPBITBIX
noTpeGHOCTEeN KIMEHTOB U pa3paboTKe MPEI0OKEHUH [Tl yIOBIETBOPEHUS 3TUX MOTPEOHOCTEN.

NuHOBammoHHast ~ cTpaTerwsi  KOMITAHWM ~ OOECleYMBaeT  BBHICIIEE  PYKOBOJICTBO
MHTETPUPOBAHHOM CTPYKTYpOil, 03BOJISIONIENH OOHAPYKHUBATh, aHATU3UPOBATH U UCIIOIb30BATh
OnaronpusTHbIE BO3MOXKHOCTH, YYBCTBOBATh U MPOTHUBOCTOATH MMOTEHIMAILHBIM yrpo3am,
ONTUMAJILHO HCIOJIb30BaTh PECYPCHI U CUJIbHBIE CTOPOHBI, YPaBHOBEUINBATH Clla0ble.

OneHka WHHOBAIIMOHHOTO TMOTEHIMANa MPEINpUATHS OCYIIECTBISETCS Ha OCHOBE
COBOKYITHOCTH IOKa3aTesei, KOTOPhIE MOKHO OIPENENIUTh B CIEAYIOIINE IPYIIIbL:

- HAy4HO-TeXHUYECKHe: UTOTU (yHIAaMEHTAbHBIX U HAYYHBIX UCCIIEIOBAaHUM, KOJINYECTBO
OTKPBITUH, HOY-XaY;

- MaTepuaJbHO-TEXHUYECKHE: OOBEM TEXHMYECKOTO OCHAIIEHUS HEOOXOIUMBbIM
o0opynoBaHUEM /ISl IPOBEACHUS PAlMOHATN3aTOPCKUX pabOT MO BBEICHUIO HOBIIIECTB;

- OpraHU3alIOHHO-YIPABJIEHYECKHE — TO €CTh YPOBEHb YIPABICHUYECKUX IIEJIEBbIX
YCTaHOBOK U YPOBEHbB YIpaBiIeHYeCKHX mpooiem; [8, 39].

- MHHOBAIIMOHHBIE: HAYKOEMKOCTh HOBEHIIeH TMpPOAYKIUHU; CTENEHb HOBHU3HBI
MpeaaraéMbIX TEXHOJOTUN; MHTEJUIEKTYaIbHBIN MPOIYKT — KOJIMYECTBO MOJYy4aeMbIX B UTOTE
WHHOBAI[MOHHOM JIESTEILHOCTH MATEHTOB, TUILIIOMOB.

Onenka >(QQEeKTUBHOCTH HMHHOBAIMOHHON  JEATENBHOCTH  OpraHu3aludid -  93TO
CUCTEMAaTUYECKUE PEUICHHS, KOTOPbIE MOBBIIIAIOT PEATHbHYIO TOXOAHOCTh KOMIAHUH HU3-3a POCTa
MOKYIAaTeIbHON CIIOCOOHOCTH.

Metonuka oueHkd dS((EKTUBHOCTH WHHOBAIMOHHOW JIE€ATENHHOCTH OpraHHU3alHii
BKJIIOUAET B ceOs CIEeIYIOIINE HAMTPABICHUS:

1)  Co3panue 6e30macHO# paboyeii cpejibl IS BCeX COTPYAHUKOB M KIIUEHTOB.

2)  TloBblmieHne cTaOMIBLHOCTH OW3HEC - OMEpaIMii MPH OAHOBPEMEHHOM CHIDKCHHUU
FOPUIMYECKON OTBETCTBEHHOCTH.

3) OobecrnieueHue 3amMTHl OT COOBITHI, HAHOCSIIUX yIIEepO, Kak KOMIAHWHU, TaK H
okpyxartorieit cpene [9, 33].

OueHka ypoBHS 3peJIOCTH MHHOBAIMOHHOM JesiTenbHOCTH TOO «A3uaTckuii ra30mpoBo
MpeACTaBIeHAa HA PUCYHKE 2.

94



IMpowmbinuienHslii TpancopT Kasaxcrana. 2024, N4, ISSN 1814-5787,  Ned, 2024. Industrial transport of Kazakhstan
ISSN online 3006-0273.

[TocrosHHOE
yIIy4dllIeHUE
Vayduienue
MPOLECCOB
[Iepensarue
OIIbITa

VYnpasnenue
poueccamu

O0r1mas
METOI0JIOTHS
Onpenenenue
MPOIIECCOB /
O061mue

MIPOIIECCHI
BazoBrie
3HAHUS

OO0OIMHA A3BIK

OreHKa YpOBHS 3pENIOCTH OIEHUBAETCS Ha OCHOBE CIIEIYIOIINX ITAIOB:

-A3y4eHUEe MMEIOUIEHCS TOKYMEHTAINH, PerIAMEHTHPYIONIEH MPOEKTHYIO
JEATENbHOCTh M ONMCHIBAIOIIEH  TOMIEPXKHUBAIOIINE  ITPOIECCHI
(OromkeTnpoBaHne, 3aKyIKH, TOKYMEHTOOOOPOT U T.I1.);

-IPOBCACHUEC CCPHUU HHTCPBBIO C KIKOYCBBIMH YYaCTHUKaMH HpOGKTHOﬁ
ACATCIbHOCTH.

Pucynok 2 - OnieHka ypoBHS 3peJIOCTH MHHOBAMOHHOU JiesTenbHOCTH TOO «A3uaTckuii
razoIrpoBOI»

Poct ypoBHA 3penocTn MHHOBAIMOHHOM JesitenbHOCTH TOO «A3uarckuil ra3onpoBo B
cepe MHHOBAIMOHHON MOJUTHKH KOMIIAHUM TO3BOJISIET B CYIIECTBEHHOM IUIaHE TOBBICUTH
3P PEKTUBHOCTH CIEIYIOLUINX HANPaBJIEHUH pa3BUTHS:

- ynpasisieMoct OusHeca; [ 10, 44].
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-Y/IOBJIETBOPEHHOCTH KJIMEHTYPhl KOMIIAHHUHM W pabOTHUKOB Omaronapsi 3¢dexkruBHOMY
BBITIOJTHEHUIO HHHOBALIMOHHBIX ITPOEKTOB;

-pacrnpeaesieHus peCypCcoOB COTJIaCHO CTPATErMUECKUX LeJIe KOMITaHUH.

st pocta 3penocTd MHHOBAIMOHHOW neaTrenbHOCTH TOO «A3MaTCKuUi Ta30mpoBO,
HE00X0UMO:

-OMPEJCIUTh YPOBEHb 3PEIOCTH KOMIIAHWW B OOJACTH WMHHOBAIMOHHOW TOJUTUKHA Ha
TEKYIIUI MOMEHT;

-BBIPA00OTATh MEPOTIPUATHS JJIs1 POCTA KAYeCTBA MHHOBAIMOHHOTO YIIPABJICHUS.

B pamkax o1eHku 3penocTd HHHOBAMOHHOM festenbHoCTH KoMmanus TOO «A3uarckuit
ra30IpOBOI» MPOBOJUT CICIYIOIINE MEPOTIPUSITHUS:

1. KoMIuiekcHOe HCClieIoBaHWE M OIIEHKY TEKYIETOo YPOBHS 3pEJIOCTH OpraHu3allid B
00J1aCTH MHHOBAIIMOHHOM JEATENHHOCTH — OIpeeNieHne TOTOBHOCTH OPTaHM3AIlMU K TEKYIIUM
W3MEHEHHUSM, a TaKK€ MHTEHCHUBHOCTH COINPOTHBIICHUS] U3MEHEHHSM, MPOUCXOJSAIIMM BHYTPHU
Kommanuu 1 u3BHe [11, 37].

2. IlpenocraBiieHHe OCHOBHBIX HAMPABJICHWA M PEKOMEHIAIUN IO TEPBOOYEPEIHBIM
MEPOTIPUITHSIM, HEOOXOIUMBIM TSI TTOCIIEAYIONIET0 Pa3BUTHSI MHHOBAIIMOHHOM JESTEILHOCTH U
TIOBBIIICHUSI YPOBHS KOHKYPEHTOCIIOCOOHOCTH TPEANpPUATHSI. PEeKOMEHIaluu COCTaBIISIOTCS
corylacHO co cTparernyeckuMu 1emsiMu TOO  «A3uarckuil ra3’onpoBoJ» M NEPEIOBBIMHU
HaIpaBJICHUSMH B 00JIaCTH YIIPABJICHUS HWHHOBAIIMOHHOW eI TEIHhHOCThIO KOMITAHUH.

OcHOBHasg 1ENb BHEAPEHUS WHHOBAIMOHHBIX HAMpaBieHUW B aesaTenbHOCTh TOO
«A3WaTCKHIl Ta30MpoBOA» - TOBBINICHHE NPUOBUTM KOMITAHWH, KOTJAa [0 JOBEIEHO 10
yrpaBieHus OM3HECOM, HMHHOBAIMM CTAHOBATCS KIIOYOM K JOCTHXKEHUIO MOTEHIHATIBHOTO
rporpecca.

PykoBonicTBO KOMImanwu o00s3aHO cleauTh 3a 3(PPEKTUBHOCTHIO CBOEro MOpThens u
BHOCHUTH COOTBETCTBYIOIINE U3MEHEHUSI.

[lepBbIM mIarom B yNpaBI€HWM WHHOBALlMOHHOM JEATENBHOCTHIO KOMIIAHWUU SIBJISETCS
MMOHUMAaHKE TOr0, KaKue IeJIM U 3aJa4i MOTYT BO3HUKHYTb IIPH pa3paboTKe IIaHa JAesITENbHOCTH,
JAHHBIM 1Iar B OLEHKE MHHOBAIMOHHOM NESATENILHOCTH COCTOMT B TOM, YTOOBI MOHSTH, KaKUM
BHJIaM pUCKa MOTYT MTOJABEPTHYTHCS T€ UM UHBIE HAIIPABJICHUS 3TOU 1E€ATEIbHOCTH.

Hanpumep, akuuu, oOnuranuu ¥ HaJWYHbIE JACHBIH CUMTAIOTCS OTAEIbHBIMU KJIACCAMH
aKTUBOB, IOTOMY YTO KKl M3 HUX 3aCTaBJISIET IEHbI'M KOMIIAHUU paboTaTh mo-pazHomy. B
pe3ynbTaTe KaXablil KJjacc aKTHMBOB HECET OIPENENICHHbIE PUCKH, KOTOpble MOTYT HE OBITh
XapaKTEPHBI ISl IPYTUX KIACCOB.

Opnna u3 ueneil ynpapiieHHs] MHHOBAIIMOHHOW JIEATEIbHOCThIO KOMIIAHUU 3aKIIIOYAETCS B
OIICHKE €€ JOXOJHOCTH KaKJ0i Omepaluu IO OTHOLIEHUIO K JOXOJHOCTH O€3pUCKOBOM
WHBECTUIIUH.

Ouenka nHHOBaMOHHOTO noTeHmana TOO «A3uaTtckuii ra3omnpoBOa OCYIECTBIISETCA Ha
OCHOBE COBOKYINHOCTH IIOKa3arejied, KOTOPhIE MOXHO OIPEIEIUTh B CIEIYIOIIUE TPYIIIbI:
HAyYHO-TEXHUYECKHE: HUTOTH (PYHJAMEHTAIbHBIX W HAy4YHBIX HCCIIEIOBAHUMN, KOJIMYECTBO
OTKpPBITHH, HOY-Xay, MaTepHaIbHO-TEXHUYECKHE: O0beM TEXHHYECKOTO  OCHAIICHHUS
HEOOXOIMMBIM 000pY/ZOBaHUEM IS TMPOBEIEHUS PALMOHAIM3ATOPCKUX PAa0OT MO BBEACHUIO
HOBILECTB; OPraHW3alMOHHO-YIPABICHUECKHUE — TO €CTh YPOBEHb YIPAaBICHUYECKUX LIEJIEBBIX
YCTaHOBOK M YpPOBEHb YIPaBICHUECKHX MpoOIeM; WHHOBAIIMOHHBIC: HAYKOEMKOCTh HOBOI
MPOAYKILNHU; CTETIEHb HOBU3HBI IIPEIJIaraéMbIX TEXHOJOTUI; NHTEJUIEKTYaJIbHbBIN MTPOIYKT.

VYrpaBneHue cTparerueil MHHOBAllMOHHOTO Pa3BUTHS - OJHA M3 CaMbIX BaXXHBIX 3ajJad
komnannn TOO «Asuarckuii ['azonmpoBon». I7maBHas 1enb JaHHOM OpraHu3aluu JO0JDKHA
COCTOSITh B TOM, YTOOBI TMO3UTHUBHO (POPMHPOBATH MOTPEOUTETHCKOE BOCHPHUATHE KOMITAHUH,
YTOOBI OCHOBHBIE IIETIEBBIC ayIUTOPUU dIPPEKTUBHO B3aUMOICHCTBOBAIH C OpTaHU3AIUECH.

VYcneuHoe ynpaBjieHUe CTpaTerued MHHOBAIIMOHHOTO Pa3BUTHUS UMEET BAKHOE 3HAYEHUE
JUISL ycriexa IpepusiTUs.
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IIpumenenne crpaterun uentpamusanuu TOO «Asuarckuil ['a3onpoBom» mocpeacTBom
00beTMHEHNS HECKOJIBKUX TOpa3IesICHHH B 0JTHO, TIO3BOJIUT JIOCTUYH KAUECCTBEHHBIX IIETICH:

- TOTOBHOCTh aHAJIM30B M HH(OPMATHBHAS JOCTYIMHOCTh MPOAYKTOB / yciIyr Oyzder
COKpalleHa /10 6 4acoB B J€Hb UCCIIEJOBAHUS,

- ONTUMU3UPYETCS KOJIMYECTBO AYyOIMPYIOIIMX U HEOOOCHOBAHHBIX HCCIIEIOBAHUN U
aHaJIN30B.

OcHOBHBIE PUCKU CTpaTeruu MHHOBALMOHHOTO pa3BuTHs TOO «Aszuatckuii ["azonpoBoa»
BKJTIOYAIOT B ce0sl: OLIEHKA M yIPABICHUE PHUCKAMHU MPEICTABICHUE BHICOKOKAYECTBEHHBIX YCIIYT
KOMITaHUM Ha NPOTSHDKEHHWM BCEro IMpoliecca MMEET pellarollee 3HaYeHHE - OT HCIIOJIb30BAHUS
MHCTPYMEHTOB, CHI)KAIOIIMX PUCK Ka4eCTBA IPEIOCTABICHUS YCIYT 10 KOJUYECTBEHHON OLIEHKH
pHUCKa, CBA3aHHOTO C OT/AEIbHBIMU YIPO3aMHU JUIsl TAJIbHEHIIIET0 pa3BUTHS.

NHHOBanMOHHAss JAEATENbHOCTh OpPraHMU3allMd IO3BOJIAET OIpPENEsITh IpPaBUIIbHbBIE
KPUTEPUU OLIEHKU UJIEH U ONpPEAesTh NPUOPUTETH MHHOBAIIMOHHBIX IPOEKTOB B COOTBETCTBUU
C KOHKPETHBIMHU LEJSIMU. NHHOBAIlMOHHAsI CTPATErusi KOMIIAHUU CO3/1aeT HEOOXOAUMBIN (hoKyc
i 3((EKTUBHOTO HCIOJIb30BAHUS PECYPCOB. DTO BaKHO, IMOTOMY YTO HMHHOBAIlMM BCErja
COTpsDKEHB C 0oJjiee BBICOKMM PHUCKOM, Y€M JApYrue BHUIbI J1eATeNbHOCTH. COOTBETCTBEHHO,
YyeTKas MHHOBAIIMOHHAs CTpaTerusl CHU)KAET KOJIMYECTBO Heyiad.

B pamkax crpaTernueckoi 1€ HHHOBAI[MOHHOTO Pa3BUTHs 00BEANHIEMBIX OpraHu3aluit
B paMKax IJlaHa 0ObEJMHEHMS], a TAK)KE B paMKax 3ajiay, CBsI3aHHBIX C [IU(PPOBU3AIIMENH OCHOBHBIX
nporeccoB TOO «Asmarckuii ['a30mpoBoa» CTaBUT Tepesr cOOOM CIeMyIOIue CTpaTeruuecKre
3aJlauM, KOTOpbIE MPEACTAaBICHbI HA PUCYHKE 3.

KauecTBeHHas uHTErpanus nMpoueccoB U NH(GOPMAIMOHHBIX 0a3
JTaHHBIX 00bEeTMHAEMBIX KOMIaHUEH

s =
=
S . 8 Pa3zpaboTka cTpaTeruyeckoro KoHIENT-miana aesreabnocta TOO
é = % «Asmarckuii ['azonpoBoa» 1o 2025 roga
g &
= Wnrerpanus MC koMmaHuu co BCEMHM IMPOEKTAMH IPEACTaBICHUS
= N
= yCIyT JUisl HaceneHus: (KOPIOPAaTUBHBIN CalT, MOOWIIbHBIC MPUIOKEHUS U
MPOYHE TIIOMIAIKH)
Pacmmpenre BO3MOKHOCTH MpPOBEJIEHUS OE3HANMYHBIX IUIaTEXeH,
o Yyepe3 MHTErpalrio ¢ Pa3InYHbIMU IUIATEKHBIMUA CEPBHCAMU, B TOM YHUCIIE
= (uHAHCOBBIMU MOpTAJIAMU
og)

JoctynHocth uHbOpMaluu - oOecriedeHre MoTpeOuTeNei Beeit
HeoOXoAuMOMMH(OPMAIKEH [0 MTPEACTABISCMBIM aHAIN3aM B pekume 24\7

BJICHHC
CEPBHCOM

dopMHUpPOBaHUE MTACTIOPTOB IIEJICH, ITPOILIECCOB, MMACIIOPTa MPOEKTOB
TOO «A3suarckuii ["'azonpoBoa»

R o a ObecnieueHre MaKCHUMaJbHOM 3alIUIIEHHOCTH, HAAEKHOCTH U
= § HeoOxoauMoro ypoBHs goctynmHocTH Becex UT-yenyr TOO «Aszuatckuii
! = lazompoBo» 3a CuUeT YHPOILUEHUS AapPXUTEKTYpbl, LEHTpaIU3alUud WU

MOJIEPHU3ALUN UHPACTPYKTYPHI

Pucynok 3 - OCHOBHBIE 3a/1a4u B paMKax peaju3alii CTPATETUH UHHOBAIIMOHHOTO
paszButus TOO «A3suarckuii ['azonpoBoa» [Ipumeuanue - uctounuxk [12]

Peanuzanus crparerun naHOBamoHHoro pa3Butusa TOO «Asuarckuit ['azonpoBoay Oyner
OCYILECTBIIATHCS IIPU MOJHON MHTETPALMU MIPELYCMOTPEHHBIX B €€ paMKaxX MEpOIPUATHII BO BCE
ynpasieHueckue npoueccel v cuctemsl TOO «Asuarckuii ["'azonpoBoay.
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[TocrostHHbI (OKYC Ha JOCTIKEHHE 3alUIAHUPOBAHHBIX pE3yIbTaTOB, M IPOBEpPKa
COOTBETCTBUSl  IIOJyYCHHBIX pE3yJbTaTOB IUIAHOBBIM  OyayT oOecredeHbl 3a  CueT
JIOTIOJTHUTEJIBHBIX MPOLIEyp MOHUTOPHUHIA U aKTyaJIU3aluH.

Taxxe OCHOBHbIE HaIPABJIEHUSI COJEPkKAT B ceOsl TJIaBHbIE aCHEKThl, HA KOTOPBIX CIIEIYET
COCPEIOTOYNTh CBOE BHHMAaHHE KOMIIAHHMHM B PE3YyJIbTaTe OCYIIECTBICHUS ASPPEKTHBHOTO
yIpaBieHUs CTpaTeruel NHHOBALIMOHHOTO Pa3BUTHUSA:

- 3¢ (eKTUBHOE CTPATETHIECKOE YIIPABIICHHUE MIPEIIPUATHEM;

-3¢ (exTuBHAS CTPYKTypa MEHEKMEHTA KadeCcTBa Ha MPEIIPUSATHH;

-CHCTeMa TIOBBIIICHUS YPOBHSA KBaJIM(UKAIMK YIPABICHYECKOTO MEPCOHANa U APYrux
kareropuil pabotaukoB TOO «Azuarckuii ["azonpoBony;

-CHCTEMa MOBBILIEHHS KaueCcTBa 00CTy)KMBaHHs paOOTHUKOB;

-pacmupenue aestenbHocT TOO «A3uarckuii ['a30mpoBo» B CONUATBHBIX CETSX.

OcunoBHo# (okyc crparerun TOO «Asuarckuii ['a30mpoBOI» MODKEH 3aKIOYaThCS B
JOCTHKEHHUH 1LI€TH, OH JIaeT BUICHHME MPEANPUITHIO C ONPEIECICHUEM HAIpPaBICHUI O TOM, 4TO
JOJIKHO OBITh C/I€NaHO, KaK 3TO JOJKHO OBITh C/IETAaHO, U KTO BCE OTBETCTBEHHBI 3a 3TO.

Pexomennanum no COBEPHICHCTBOBAHUIO CTPATETMM WHHOBAUMOHHOTO passutus TOO
«Asznarckuil ['a30mpoBo» MpeCcTaBiIeHbl HA PUCYHKE 4.

Pexomennarnuu no coBepuieHCTBOBaHUIO ynpasieHus crparerueid TOO «A3narckuit
I'azonpoBo1»

iyt

Opranuzanus J0KHA  COCPENOTaYUBATh
CBOM OIO/DKETHl Ha MPOABI)KEHHUH MO3UTHUBHON
MAPKETHUHI' penyrauuy  KOMIIaHWW. PacimiupeHne  pbIHKA
noTpeduTeneil NpOU3BOAUTD ITyTEM MPUKPEIIICHUS
HOBBIX NOTPeOUTENIECH U 0XBaTa HOBBIX TEPPUTOPUIA

Opranuzanus J0KHAa OPUEHTHPOBATh CBOU
CEKTOPA PBIHKA | | yciyrd Ha mTOTpeOHWTENIed B  ONpEISICHHBIX
CEKTOpax phIHKA.

KopnopatuBublii UMUK JODKEH OBITh

KOPITOPATHUBHBIN COCpPEIOTOYEH HAa TAKUX Ka4eCTBaX KOMIAHWH, KaK
UMUK T | HHHOBAILMOHHOCTb, OPHEHTHD HA MOTPEOUTEIS U

kayecTBO ycayr TOO «Aszunarckuii ['azonpoBomy.

Bpenn kommanum g0JbKeH OBITh OCHOBAaH Ha
daxTopax, KOTOpbIE JENA0T yCIyry
NpUBJIEKaTEIbHOM.

BPEH]T —

Pucynoxk 4 - PexoMeH1a1iuu 1o COBEpIIEHCTBOBAHUIO ylipaBieHus penyranueit TOO
«Asuarckuii ['azonpoBony» Ilpumeuanue - uctounuk [12]

Takum o0pazom, B KayecTBE PEKOMEHJALMH IO COBEPIICHCTBOBAHUIO YIPAaBJICHUS
cTpaTerueii WHHOBalMoHHOro pasButuss TOO «Asmarckuii ['azompoBom» HEOOXOIUMO
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IIPUMEHATh YETHIPE COCTABIIAIOIIMX KOMIIOHEHTA: MAapKETHHI KOMIIAHMM; CEKTOpA PpbIHKA;
kopriopatuBHbel uMuK; Opena TOO «Asuarckuii ['azompoBoa». Llenbs maHHOW cTpareruu
KOMIIAQHWU 3aKJII04YeHAa B TOM, 4YTOOBI C(OPMHPOBATH MO3UTHUBHYIO PEMYTALHUIO C TOMOIIBIO
MIPEIOCTABJICHNS KAYECTBEHHBIX YCIIYT.

Ponb cexTopa peiHKa B (JOPMUPOBAHUU PEMyTAllMM 3aKJIIOUYEHA B TOM, YTO OpraHU3alUs
J0JDKHA OpPHUEHTUPOBATh CBOM YyCIyru Ha mnorpebuteneil. KoprnopaTuBHBI HMMUIK IpU
(OpMUPOBAHUN pPEMyTAMU JIOJDKEH OBITh COCPEJOTOYEH Ha TaKUX KadeCTBaX KOMITAHHH, Kak
WHHOBAlIMOHHOCTh, OPHEHTUPOBAHKE Ha motpeduteneil u kadectBo yciyr TOO «Asmarckuit
I"azompoBo».

B pesynbrare BHenpenus nanubix npemioxernit TOO «Asuatckuii ['a30mpoBo1 CMOXKET
YIIY4IIUTh YIpPaBJIEHHE OCHOBHBIMM IpOLIECCAMHU Pa3BUTHsS B KOMIAHMM, TaK KakK peaau3anus
JAHHBIX HAIpPaBJIEHUH CMOXKET C/eaTh MPEANpUsITHE Haubosee MPUBJIEKATEIbHBIM, YBEIUYUT
€ro YpOBEHb KallUTAJIM3ALIUH, JACT BO3MOKHOCTh 3PPEKTUBHO OPraHN30BaTh CEPBUC, OPTaHU3YET
HauboJjee CyleCTBEHHbIE MMO3UIIUU B PE3YJIbTAaTE BbIX0/1a HA HOBbIE CETMEHTHI PhIHKA.

Pa6otaukun TOO «Aszuarckuii I"a30mpoBo» JOMKHBI COBEPIIEHCTBOBATh TaKUE HABBIKH,
KaK KOMMYHHKAIUS, IJIaHUPOBaHUE, PelIeHre Mpo0iieM U pa3pelieHne KOH(PIUKTOB - 3TH UAeU
MOMOTaloT OOJEerYuTh JOJTOCPOYHBIA MOAXOJ, 3a CUET YKPEIUIeHHWs TMOJUIMHHBIX CBS3EH,
YMEHbIIIEHNUS KOHGIMKTHOCTH, YIIPOUEHUS OTHOIIEHUH. VHHOBAIMOHHAs cTpaTerus KOMIaHUU
ofOecrieunBaeT  BbICHIEE PYKOBOJCTBO  HMHTETPUPOBAHHOW  CTPYKTYpO#l,  MO3BOJISIOLIEH
oOHapyXHBaTh, aHAJTU3UPOBATh U UCIOJIB30BaTh OJArONpPUATHBIE BO3MOKHOCTH, YyBCTBOBATh U
MPOTUBOCTOATh MOTEHIMAIBHBIM Yyrpo3aM, ONTHUMAaJIbHO HCIOJIb30BATh PECYpPChl U CUJIbHBIE
CTOPOHBI, YpaBHOBEILIUBATH Clla0ble

VYnpaBiieHne HMHHOBALMOHHOW JIE€ATEIbHOCTHIO OpraHu3alluy SBJSETCS HEO0OXOTUMBIM
MPOLIECCOM, TIOCKOJIBbKY OHO TMPENOCTaBIsIeT OH3HECY HEOOXOAUMBbIE WHCTPYMEHTHI IS
3¢ (HEeKTUBHBIX THHOBAITMOHHBIX BJIOKCHHM.

JlomxeH ObITh pa3paboTaH W peajqn3oBaH Ha MPAKTHKE CTpaTernyecKuil KOHLENT-TUIaH
pPa3BUTHUSL U ONPEIECIEHBI MEPCIEKTUBBl AMHAMUKU pocTa 10 2024 roaa ¢ HCMIOJIb30BaHUEM
COBPEMEHHBIX HMHCTPYMEHTOB MEHEIKMEHTAa, MOCTPOCHHEM MOJENIU B3aUMOCBS3U (DAKTOPOB
MOTPEOUTENLCKUX MPEANOYTCHUH U BHYTPEHHUX YIPABICHYECKUX U ONEPAIMOHHBIX MPOIIECCOB
KOMIIaHWH.

K opranmzaunonneiM uHHOBanusM TOO «Aszuarckuii ['a30mpoBO» MMEKOT OTHOLIEHUE
pa3zpaboTka M BBEJCHHE HOBOW OPraHM3allMOHHOW CHCTEMBI YIPABJICHUSA NPEINpPUATHEM; K
SKOHOMHMYECKUM — MPUMEHEHHE HE HCMOJb3yeMbIX paHee CTPYKTyp U (opM oImjaTel Tpyla,
METOJUK YOpPaBJICHUS H3ACPKKAMHU IPOU3BOACTBA; K MAPKETHUHTOBBIM HMHHOBALUSAM HMEET
OTHOLLIEHHUE OCBOEHUE HOBBIX PHIHKOB U METOIUK ITPOABHKECHUSI.

B umenom nmpouecc dopmupoBanus crpaterun  TOO  «Asuarckuiil azomnpoBom
XapaKTepHU3yeTcs: TeM, YTO OJHHMM W3 HANpPAaBICHUM €€ KOHOMHYECKOTO Pa3BUTHUSA SIBIAETCA
CO3IaHK€ ¥ OPTaHU3AIIHSI BCEX UMEIOIIUXCS PECYpPCOB KOMITAHUU U KOMIIETEHIIUI TaKuM 00pazom,
9TOOBl PE3yAbTaTOM HMX B3aMMOJCHCTBHUS cTal ¢akTop ycmexa B gocTikeHuu uened TOO
«Aszuarckuii ['a30npoBoa».

OcHOBHBIE HaIIpaBJICHMsI COBEPIIEHCTBOBAHMS CTPaTErui MHHOBAMOHHOTO pazsutus TOO
«Azuatckuil ['azompoBoy coaepkaT B ceOe JBE MOJCHUCTEMBI: YHPABJISIONIYIO MOJCUCTEMY;
ynpasisemyro noacucreMy. I[lonoxurensnas penyranusa TOO «Asunarckuii ["'a3onpoBop MoxkeT
OBITH MMOCTPOEHA C MOMOIIbI0 CKOOPAWHUPOBAHHOM MOJUTHKY IO CO3JaHUIO0 00pa3za KOMIIAHHUH,
KOTOpast BKJO4aeT B ceOs (opMalbHble SJIEMEHThl -  Ha3BaHUE, JIOTOTHI, BBIBECKH,
KOPIOPAaTHUBHYIO PEKJIaMy U CBA3H C OOIECTBEHHOCTBHIO.

VYcnemHas peanu3anus CcTpaTerud HMHHOBaUMOHHOro pasButua TOO «Asuarckuii
I"a3ompoBO1» 3aBUCUT OT pa3BUTHS TAKMX KOHKYPEHTHBIX IPEUMYIIECTB, KaK:

-CO3/1aHNE Ha/IeKHOW opraHu3aloHHON cTpykTypbl TOO «Asuarckuii I'azonpoBoay,

-yIIpaBJIEHUE OPraHU3allMOHHBIMU U3MEHEHUSMH,
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-pa3BuTHE KIIIOYEBBIX KomneTeHni padotHukoB TOO «Asuarckuii ['azonpoBony,

-CO3/1aHHE IIEHHBIX CIIOCOOHOCTEH,

-pa3zpaboTka Mep TPaJAWIIMOHHOTO OTHOIIEHHS K COXPAHEHUIO CYIIECTBYIOIIUX IMPAKTHK
SKOHOMMUYECKUX UCCIIEI0BAaHUM,

-CO3/1aHNE TIOJUTUKH MOJIEP>)KKU CTPATETUU U KOPIOPATUBHOM KYJIBTYPBI.

[Ipo3payHOCTh JEATEIBHOCTH KOMIIAHMM JOCTUTAeTCS 3a CYET aBTOMATU3UPOBAHHOTO
YIIpaBJICHUS! JaHHBIMHU, pa3pabOTKK OOIIEOPraHU3aAMOHHOTO MPEACTABICHHUS U MCIIOJIb30BAHUS
YIIy4ILIEHHBIX ITaHHBIX.

[Ipouecc coBepiIeHCTBOBAaHUS CTPATErMU MHHOBALMOHHOIO pa3BuTHs TOO «A3zuarckuii
["azonpoBo1» BKIIOYAET B c€0sI OCHOBHBIE IIPEUMYILIECTBA, KOTOPBIE T0JIKHBI UYETKO [TOKA3aTh, KaK
3TH IpeuMyIlecTBa OyyT peair30BaHbl; OCHOBHbIE U3MEHEHHUS, HEOOX0UMbIE JUIsl peaTn3alun
MoKa3zaresaeil HOBOM CHCTEMbI YIpPaBJIEHUS JNOJDKHBI OBITh YETKO ONpeieNieHbl W OOLui IulaH
JIOJI’KEH YYUTHIBaTh 3TH U3MEHEHUSI.

Kpynuelimum npoektoM B JgaHHOM acnekte sBusercss «lludppoBuszamus OusHeca» ¢
npuMeHeHneM nporpammbl «butpukc24» «burpukc24» — cepBuc A yrpaBieHUs] OU3HECOM.
Pa3paboTtunk u npoBaiinep — kommnanus «1C-butpukcy. «butpukc24» paspaboran Ha 6ase php.
Taxoke TOCTyI K CEpBHUCY MOXKHO TIOJTYIHTh U3 JII000TO Opaysepa.

— Hudposuzanus 6usHeca ¢
IIPUMEHEHHEM NPOrpaMMbl «bUTpuKkc24»
u(ppoBLIC
Hogoe (EI a‘bp Hactpouts
MIPOJIAXKH B =
MOGHIIBHOE® o pe : i, [oToBBI IpOrpamMMy Ha
TBETCTBUU
TPHITOKEHNE Habop It HEOTpaHUYEHHOE
BPEMEHCM paboThI M3 TOMa KOJIMYECTBO
0JIb30BaTENEH
v v v v
PazpaboTka Co3nanne
3alIOMHUHAIOHICTO Hacrpoiika 0a3eI H .
canTa KOMIIAHUN 1 yIIpaBJICHUS LIEHTPAJILHOM acTpouia
MPOIBIKEHHE €TO B CEPBUCHOTO
U3JICPIKKAMH po3uuiel. OOMeH 5
) o0opynoBaHus
cetr Mnreprer (on-line) JIaHHBIMH TIPH py
HEe00XOAUMOCTH
Hactpoiika Hactpoiika .
Hacrpoiika
Opranu3anus oOMeHa JTaHHBIX oOMeHa JTaHHBIX C
KOPIIOPATUBHOTO
AIIEKTPOHHOTO C PYKOBOJICTBOM PYKOBOJICTBOM HOYTOBOrO
JTOKYMEHT0000poTa KOMITAaHUH U KOMIIAHUH H
ecypca
KOHTpareHTaMu KOHTpareHTaMu peeyp

Pucynox 8 - Kommuiekchas nudposusanus 6usneca ¢ npuMmeHeHrneM «butpuxc24y» s
TOO «Asnarckuii I'azonposBoay». [Ipumedanne - nctounuk [12]
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CymIIHoCTh 3TON MPOrpaMMBbl YCTAHABJIMBAETCS KaK «HOBBIE BO3MOKHOCTH IM(POBU3ALINU
OM3HEC-TIPOIIECCOB, KOTOPHIE CO3JAIOTCA C TIOMOLIbI0 HMH(DOPMAIIMOHHBIX TEXHOJIOTUH B
NESITEIbHOCTH KOMITaHUW.

«butpukc24» npencrasiser coOOW CTPATErHIO, KOTOPYKD KOMIIAHUS HCHOJb3YET IS
yIpaBieHUsI KOMMYHUKAIIMOHHBIMH TEXHOJIOTUSAMH, KaK € CYIIECTBYIOIMMU KIMEHTaMU, TaK U C
MOTEHIUAJIBHBIMU. DTO MOXET [OMOYb ONTUMHU3HUPOBATH YIPABICHUE KIWEHTAMH, MOCTPOUTH
IIPOYHBIE OTHOIICHUS U YIYUIINUTh KIMEHTCKYIO MOJIEPKKY, IPOJaKH U IPUOBLIBHOCTb.

[Ipouecc aBromarmszauuu TOO «Asuarckuil ['azonmpoBom» MOXHO pa3lenuTh Ha
CIIEYIOIME ATallbl: - aHAJIU3 CYIIECTBYIOIIUX MApPKETUHIOBBIX IPOLIECCOB KOMIAHMM («KaK
€CTb»); ONTHUMM3alUsi OW3HEC-TPOIIECCOB M CHUCTEM YMpaBiIeHUS («KAaK JOJIKHO OBITbY);
ajanranusi OM3HEC-TIPoILEeCcCOB U HU(POBBIX TEXHOJIOTUN MO/ IITaTHYIO CTPYKTYpY (pa3zpaboTka
MUKPOMPOIIECCOB ISl KAXKJOr0 COTPYAHHMKA B 3aBUCUMOCTHU OT €ro (yHKLUHOHANa W YpPOBHS
JoTnycKa K MHQopMaluu). OTa Ipoleaypa A0KHA ObITh MpeaocTaBieHa pykoBojcTtBoM TOO
«Asuarckuii ["'azonpoBoa» npeamnonaraetr o0ecrevyeHre cieyoIuX HarpaBieHui:

- MarepuajbHO-TEXHUYECKass M TEXHOJOoruueckas 0asza, mporpamMmHoe oOecreueHue,
CTOMMOCTb KOTOPBIX HE MpeBbIIaeT 3p(HEKTUBHOCTh €r0 OCHOBHBIX ITPOIYKTOB;

- paznuyHasi TeMaTH4ecKast HHpopMarus.

Ha ocHoBe Bcero BbIIEpacCMOTPEHHOTO, Mpouecc BBeAeHus B AeiictBue CRM-cucrembl
«butpukc24», KOTOpas HANPABISIETCS HA POCT OTKPBITOCTH JEATEIBHOCTH pPaccMaTpUBAEMOM
KOMITaHUU U COTJIACOBAaHHYIO pabOTy KOHTPAreHToB, B OOIIEM acleKTe MPEICTaBICH Ha pUCYHKE

9.

MarepuanbHO- Kanpooe Nudopmanmonnoe
TEXHUYECKOE
obecrnieueHue obecrieueHue
obecnieueHue
UCIIOJIb30BaHUS MCII0JIb30BaHUS
HCI0JIb30BAHUS
«butpuxc24» «butpukc24»
MPOrpaMMBbl
A
OTKpBITOCTH U MTPO3PAYHOCTH
«— JEeSITeIbHOCTH KOMITaHUU e
Co3manue DJIEKTPOHHOE Ennnnie
oOmieit odopMmIIeHHE BCEX MPOrpaMMHBIE
nH(hOPMAaLMOHHO- OUM3HEC-TIPOIIECCOB KOMILJIEKCHI J1 paboThI
aQHAJIUTUYECKOU KOMITaHUU C KOHTpareHTaMu
CUCTEMBbI KOMITaHUU
M (pOBHU3AIUH
OM3HEC-TIPOIIECCOB
MIpEePHUATHS

Pucynox 9 - Mexanusm BHenpenuss CRM-cucremsl «butpukc24» st TOO «Asuarckuit
l'azonpoBo». [lpumeuanue: ucrouHuk [12]

3ayacTyro 3TO MOKET ObITh IOCTUTHYTO BBEJICHHEM B MPAKTHKY MpUMeHeHHsI IUPpoBbIX [ T-
TEXHOJIOTHH, HaIlpaBJIEHHbIX Ha 00paOOTKY JOKYMEHTAIlMM M CaMOCTOSTEIbHOE BBITIOJHEHUE
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oIepaluid, 3aMEHbl BBOJA CBEICHUI Ha pa3HbIe KOMIIOHEHTbl CKAaHMPOBAHUN WM OCTaJbHbIC
VIPOIICHHS ITO00HBIX PYTUHHBIX TIPOIIECCOB.

ba3oBbli CTaHgapTHbIl NpodeccuoHanbHblk OHTepnpaiia

1 mecsy 12 000 tr/mec 34 000 tr/mec 68 000 r/mec 170 000 7r/mec
3 mecaua 12 000 tr/mec 34 000 tr/mec 68 000 Tr/mec 170 000 Tr/mec
12 mecaues (-20%) 9 600 Tr/mec 27 200 tr/mec 54 400 Tr/mec 136 000 Tr/mec
[ A/ N ) (-20%) (-20%) (-20%) (-20%)
MonbaoeaTeni 5 50 100 oT 250 npu noxkynke
Ha rog, X2
Mecrta B o6nake 2416 100re 1024T6 3Te

Pucynoxk 10 - Kommepueckoe npunoxenrne CRM-cucremsl «butpukc24»
[Ipumeuanue - uctounuk [12]

OOmyro BHeapsemMyro croumocth wu3nepxkek CRM-cuctemsr  «butpukc24» MOXKHO
YCTaHOBUTSH IO GopMyIie:
Ko = Kmp + Koc+ Kp * Knep, (1)

rae Kmp - uznep:xku Ha mporpaMMHOE 00ecTieYeHHE;
Koc - uznepxku Ha mpuoOperenue nunen3uu «lIporpamma st 9BM
«butpukc24» (Koc =9600 Tr.);
Kp - uznepxku Ha TOMOTHUTEIHLHOE 000PYIOBAHUE;
Knep - uznepxku Ha cneruaiu3aiuio nepcoHana.
W3nepxku Ha BHEQpPEHHE KOMILJIEKCHOM mporpaMMbl LHU(GpOBHU3AIUMKN OHU3HEC-TPOIIECCOB
«butpukc24» BKIIOYAIOT B ceOsI:
-U3JIEP>KKK Ha TIporpaMMHyto miargopmy - 100 ThIC.TT.
-U3JIEP)KKK Ha mpuoOpereHue auieH3un nakera «lIporpamma mis OBM «butpukc24y -
9600 Tr.
-KOJIMYECTBO MEPCOHANA 5 YeIOBEK,
- U3JIEPKKU Ha CIIeNUaIU3auIo nepconana- 50 TeiC.Tr
Hcnonb3ys popmyny 1, MOXKHO paccuuTaTh 0011yI0 cTouMOoCcTh BHepenuss CRM-cuctembl
«butpukc24»:

Ko=100+9,6 +5-10=159,6 ThIC. TT.

13380:10)11 88

JUia pacdera MCIOJB3YIOTCS CIEIYIOIIME JaHHBbIE: AOX0J OT peanmsauuu B 2022 rony
cocraBus 1277,27 mnH. Tr, a ynctass npuOblab 988,5 mMuH. Tr. B pesynbraTe HCHob30BaHUs
IIPOrpaMMBbI IO MPOTHO3HBIM MOKA3aTENSIM 10X0J OT peanu3anuu BospacreT Ha 10 % u coctaBuT
10877,35 mmuH. TT.

Pacuer noxona ot BHenpenus nakera «l[Iporpamma uia nndpoBu3anun Ou3Hec-IpoLeccoB
«butpuxc24» B TOO «Asuarckuii ['a3onpoBoay» npuseneH B Tadmuue 1.
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Tabnuma 1 - Pacuer moxoxa ot BHenpenus makera «lIporpamma asist iudpoBU3aum
ousHec-mporieccoB «butpukc24» B TOO «Asuarckuii ["azompoBoy

[Tokaszarens 2022 rox Tporwos 2023
roj
Jloxon oT peanuzanuu 1277,27 1532,73
CebecTOMMOCTD 10941,4 11002,2
Yucras nprObLIb 988,5 1087,35
[IpuMeuanue - cocTaBlieHa aBTOPOM HAa OCHOBE UCTOUYHHMKA [12]

OTO OYEeHb XOPOLIMI IMOKa3aTeiab, KOTOPHIM JEMOHCTPUPYET, UYTO BIIOKEHUS B JIaHHOE
MEpPOTIPUATHE MOJHOCTHIO ce0s ONPABABIBAIOT U 04€Hb 3P (HEKTUBHOE.

Tabnuma 2 - DxoHoMuYeckasi 3pPEeKTUBHOCTD OT NMPEATI0KEHHBIX MEPOIIPUSITUIA OT
BHenpeHus naketa «[Iporpamma st mudpousammu OusHec-mporieccoB «butpukc24» 8 TOO
«Aszmnarckuil ['a30mpoBo»

Hazsanue IIpupoct
Pacxombr pHp

MEPOTIPUATHS npuObLIHA Opdexr OddexTrHBHOCTD

JomonauTenbHbIC
(vHaHCOBBIC
WHBECTHUITUU
B IPOEKT OT
BHE/IPEHHs! 159,6 THIC.
nakera «I[Iporpamma Tr. 10 %
TSI TTU(POBUBALINH
OM3HEC-TIPOIIECCOB
«butpukc24» B TOO
«A3naTckuit
I'azonpoBo1»

1087,35- (1087,35-
159,6=927,75 | 988,5)/159,6*100=61,9%

[Ipumeyanue - cocraBiieHa aBTOPOM Ha OCHOBE MCTOYHHUKA [12]

B pesynbrare BHeapenus nporpammbl «butpuxc24» B TOO «Asuarckuii ['azompoBomy
JOXOJ1 IPEANPHUATHS OT UCTIOJIb30BAHUS IPOTPAMMBbI YBEIUYUTHCS, U cOCTaBUT 1532,73 muH. TT.,
3HAYUT JJAHHOE MEPOIPUATHE FIKOHOMUYECKHU BBITOJTHO.

[Ipouiecc aBTOMaTH3aIUN MAaPKETHHTOBOW MH(POPMAIIHOHHOM CHCTEMBI Ja€T BO3MOXKHOCTh
palMOHAIN3UPOBATh  YIPABICHUYECKYI0 MOJUTUKY KOMIIAHMHM. [JITaBHBIMH  pPacXOJHBIMH
MOKa3aTesIMU CUUTAIOTCS pabouyuii MexaHU3M U MEePCOHAN, a MPOIlecC aBTOMAaTH3aIuu On3Hec-
MIPOLIECCOB MO3BOJSET 000COOUTH TTIaBHBIE MPOOIEMBI M KIIFOUEBbIE 3HAUCHUS.
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«A3HS TA3 KYBBIPBI» JKIIIC MBICAJIBIHIA YHBIM JEHTEVTH/E
MHHOBAIUSUIBIK IAMY CTPATETHSICBIH KAJBIITACTBIPY

AnHoTanus. Ka3akcraH S5KOHOMUKACBHIH TYPaKTaHIBIPY MEH OJIaH dpi TaMbITY/IbIH HETi3ri
KOJIAPBIHBIH Oipl YHBIMHBIH WHHOBALMSUIBIK JAMYBIHBIH ©OCYl, €JIIH CHIPTKbl pPE3epBTEPiH
KYMBULIBIPY XKoHE TUIMI maiiianany 6ombin Tabbutansl. KasakcTan Toyenci3aik anFaH KyHHEH
Oacran WHBeCcTULUS TapTy OoWbIHIIA OeNCeHAl cTpaTerus Xypri3im kenemi. KocimopbIHHBIH
WHHOBALASUIBIK KBI3METI OHBIH KBl dKOHOMUKAJIBIK KBI3METIHIH MAaHBI3ALI 06JIiri OOJbII
TaObuIaabl. VHBECTULMSIIAPABI TapTy YITTHIK SKOHOMHKAHBIH KEHIHT1 JaMybIHBIH Oocekere
KaOLIeTTUTINHIH 6CyiHE SKOHOMHUKAIBIK OCY 1 aKbIHIAUTBIH, COHAAM-aK OHBI dJIEMIIK OHIIPICTIK
Kylenepre repuieTyre bIKIal €TeTiH HEFYPIbIM KYpbUIBIMJANIFaH (pakTopiapAblH HEri3riciHe
alikpiHAanaapl. Makanana KoCIMOPBIHIAPIBIH WHHOBAIMSUIBIK JaMYBIHBIH MaHbI3AbUIBIFE, KP
MHHOBALMSUIBIK KOCITOPBIHIAPbIHBIH €pEKILIeNIKTepl, 0JIap/blH HETi3r1 mpodiemManapblH Tanaay,
OJIap/ibl IEHIYAIH MYMKIH OJIJapbl MEH JaMy MepCreKTUBAIaphl ailKbIH/IATFaH.

Ty#inai ce3nep. MunHOBanus, HHOBaMAIBIK oJE€yeT, pecypcTap, WHHOBALMSIIBIK
KbI3MET, UHHOBAIIUSUIIBIK J1aMy.
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FORMATION OF INNOVATIVE DEVELOPMENT STRATEGY AT THE
ORGANIZATIONAL LEVEL ON THE EXAMPLE OF ASIAN GAS PIPELINE LTD.

Abstract. One of the main ways to stabilize and further develop the economy of Kazakhstan
is the growth of innovative development of the organization, mobilization and effective use of
external reserves of the country. Kazakhstan since the day of independence has been pursuing an
active strategy to attract investment. Innovation activity of the enterprise is the most important part
of its general economic activity. Attraction of investments is determined in the main of the most
structured factors that determine economic growth on the growth of competitiveness of the
subsequent development of the national economy, as well as contributing to its advancement in
the world production systems. The article reveals the significance of innovative development of
enterprises, features of innovative enterprises of the Republic of Kazakhstan, analysis of their main
problems, possible ways of their solution and prospects of development are defined.

Keywords. Innovation, innovation potential, resources, innovation activity, innovative
development.
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CIHOCOBBI YJIYYHIEHUA KOHKYPEHTOCIIOCOBHOCTH
TPAHCIIOPTHBIX KOMIIAHUM B PECITYBJIMKE KA3AXCTAH

AHHoTanus. B cratbe paccMaTpuBaroTCs KIIOYEBbIE CTPATETMU U METOJIbI MOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH TpPaHCHOPTHBIX KoMmanuii B Pecnybnuke Kazaxcran, nmpuHumas Bo
BHHMMAaHHE UX CTPATErHYeCcKoe MOJIOKEHNE U 3HAUMMOCTh B I100alIbHOI JoTucTUKe. B ycnoBusx
riobanu3anud U OBICTPO Pa3BUBAIOIICHCS SKOHOMHUKU TPAHCIOPTHBIE KOMIIAHMU WIPAOT
KPUTHYECKYI0O pOJb B obecredeHnn 3¢ ¢dekTuBHOro (QyHKIMOHUpPOBaHUS pbIHKA. CTaThs
OXBaThIBACT OCHOBHBIC HAIPABJICHUS TMOBBINICHUS KOHKYPEHTOCIIOCOOHOCTH, TaKue Kak
ONTUMM3ALIMS JIOTUCTUYECKUX MPOIECCOB, MOBLIIIEHUE KaueCcTBa 00CTy)KUBAaHUS, HHBECTULIUU B
UH(PACTPYKTYPY, BHEPEHNE HHHOBAIIMOHHBIX PEHICHUI U Pa3BUTUE MAPTHEPCKUX OTHOIICHUH.

CraTpsi mMOAUEpPKUBAET HEOOXOIUMOCTh KOMILUIEKCHOTO TOJIXOJa JJisi TOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH TPAaHCTIOPTHBIX KOMIIAHHM, a TaKkKe MpeiaraeT HayuyHo -MTPaKTHIeCKHe
WHCTPYMEHTBI U METOJMKH JJISl OLIEHKH M YAYUYIICHHUS UX PHIHOYHBIX MO3HIIUHN.

KiaoueBblie ciaoBa. KOHKypeHTOCHOCO6HOCTB, JIOTUCTHUKA, OITUMU3alUA, PbIHOK,
COBPEMCHHBIC TCXHOJIOTUH.

BBeaenue.

B ycnoBusx riobanu3zanud U CTPEMHUTENBHOTO Pa3BUTHS SKOHOMHUKH TPAHCHOPTHHIE
MPEANPHUATHS UTPAIOT KIIOUEBYIO POJb B oOecrneueHuu 3((HEeKTUBHOTO (PYHKIIMOHUPOBAHUS
BHYTpEHHETO M BHelIHero peiHKa. PecrmyOnmka Kaszaxctan, kak TpaH3WTHAas CTpaHa, WMeEET
CTPATErnyeCcKoe IMOJIOKEHUE, YTO CO3AET JOINOJHUTEIbHBIE BO3MOKHOCTHU Il TPAHCIIOPTHBIX
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koMranuii. OmHaKo, 4TOOBI HCIIOJIB30BATh 3TH BO3MOXKHOCTH B IOJHOW Mepe, HE0OXOIHMMO
MOBBICUTh WX KOHKYPEHTOCIIOCOOHOCTh. B JaHHO# CTaThe pacCMOTPHM OCHOBHBIC METOMIBI U
CTpaTeruu, KOTOPble MOTYT CHOCOOCTBOBATH 3TOMY.

MarepuaJjibl 1 METOABI.

1. OnTuMu3anmst JIOTUCTHYECKUX MTPOIIECCOB

1.1. Bueapenue coBpeMeHHbIX TexHonoruid. CoBpeMeHHbIE HH(DOPMAIMOHHBIE U
KOMMyHHKallMoHHble TexHojorun (MKT) wurparor xioueByr0o posib B IOBBIILIEHUU
3pPEeKTUBHOCTH JIOTUCTUKU. BHeapenwe cucrem ympaBineHuss TtpancrnoptoM (TMS),
reonHpopmannoHHbix cucrteM (GIS) m aBTOMATU3MPOBAHHBIX CHUCTEM Yy4eTa U IUIAHUPOBAHUS
(ERP) no3BojsieT ymy4mIuTh MOHUTOPUHT, IJIAHUPOBAHUE M KOOPAMHAILMIO MEPEBO30K. IJTO
CHMYKAET 3aTPaThl, MUHUMU3HUPYET OIIMOKU M YIyUIlIAaeT KauecTBO OOCTY)KUBaHHS KINEHTOB [1-
4].

1.2. OnTtumuzanust MapmipyToB U pacnucaHuid. Vcmosgb3oBaHWE aHATUTHYECKUX
MHCTPYMEHTOB JJIi ONTHUMH3ALMN MapIIPYTOB MO3BOJISIET COKPAaTUTh BPEMS B IYTU U CHU3UTH
pacxoxa torumBa. CucTeMbl JUlsl pacuera HambOosee 3(G(EeKTUBHBIX MAapUIPYTOB U pacHUcaHui
MTOMOTAIOT U30ekKaTh TPOOOK, 3aJEPIKEK M HU3TUITHUX PACXOIOB.

2. TloBbllIeHNE KauecTBa 00CTyKUBAHUS

2.1. BHenpenue ctaHmapToB KadecTBa. Pa3paboTka M BHEIPEHUE CTAH/IAPTOB KavyecTBa
00CIyKMBaHUSI KIMEHTOB MOMOTYT MOBBICUTH YIOBJIETBOPEHHOCTh U JIOSUIBHOCTh. DTO MOXKET
BKJIIOUYATh B c€0sl CTaHAAPTHI 110 BpEMEHH JJOCTAaBKH, YPOBHIO CEPBHUCA, COCTOSIHUIO TPAHCIIOPTHBIX
CPEICTB M IPYI'MM ACIIEKTaM.

2.2. OOyuenmne mnepcoHana. KpamuduiupoBaHHBIH W MOTHBHPOBAHHBIM TIEPCOHAT
ABJIIETCS. BaXXHBIM (PAaKTOPOM B YIYYLIEHMH KadecTBa oOcinyxuBaHus. PerymspHoe oOydeHue
COTPYIHUKOB, OCOOEHHO BOAMTENIEH U JIOTMCTOB, MO3BOJISAET UM 3(P(PEKTUBHO CIpaBIATHCS C
BO3HUKAIOIIMMU IpoOIeMaMH U yTyqllaTh B3aUMOJCHCTBUE C KIIMEHTAMU.

3. MaBecTuuu B UHPPACTPYKTypy

3.1. O6GHOBIIEHHE NTApKa TPAHCIOPTHBIX CpeACTB. MoiepHu3alus aBToONapKa U BHEJIPEHUE
HOBBIX TEXHOJIOTUH (Hampumep, 3JIEKTpOoMOOMIIeH WM T'MOPUAHBIX TPAHCHOPTHBIX CPEICTB)
CIOCOOCTBYET CHIDKEHHUIO 3aTpaT Ha 3KCIUTyaTalldio U oOcimyxuBaHUM. HOBble TpaHCIOPTHBIE
CpeACTBa TAaKXe MOTYT IMpPEUIOKUTh 0ojiee BBICOKUH YpOBEHb KOM(OpTa U 0€30MacHOCTH AJIs
KIIMEHTOB.

3.2. Pa3Buthe TEpPMHUHAJIOB U CKJIAJACKUX MOMEIICHUH. Pa3BuTHEe COBpPEMEHHOM
UHQPACTPYKTYpbI, BKIIOYas T'Py30Bbl€ TEPMMHAIIbI, CKJIAJCKHE KOMIUIEKCHI M JIOTUCTHYECKHUE
LEHTPBI, CIIOCOOCTBYET YAyYIIEHHIO OOpaObOTKU Ipy30B M CHIKEHUIO BPEMEHM IPOCTOs. OTO
MIO3BOJISIET YCKOPUTh MPOLIECCHI U MOBBICUTH 0OLIYI0 3PPEKTUBHOCTD.

4. Pa3paboTka 1 BHEIpeHUE MHHOBAIIMOHHBIX peIIeHUI

4.1. InHOBaLMOHHBIE OU3HEC-MOJIENU. AlaNTallusl ¥ BHEIPEHUE HOBBIX OU3HEC-MOAeeH,
TaKUX KaK MYJIbTUJOCTaBKU (MyJIbTUMOJAJIbHBIE IEPEBO3KHU), MOTYT PACUIMPUTH BO3MOKHOCTU
KOMIIaHUYU U IPUBJIEYb HOBBIX KIMEHTOB. VIHHOBallMOHHBIE MOJEIH, TAKUE KAaK IapTHEPCTBO C
OHJaMH-TUTaThOopMaMK  JUIsL  3aKa3a TPAHCIOPTHBIX  YCIYr, TakXe MOTYT  YIY4IIMTh
KOHKYPEHTOCIOCOOHOCTD.

4.2. DKOJOrM4ecKHe HMHULMATHBBL. BHEIpEHHE HKOJIOTMUECKH YHMCTBIX TEXHOJIOTMH WU
CTpaTeruil ycTOMUMBOrO pa3BUTHs CTAHOBUTCS Bce OoJjiee BaXKHBIM acleKToOM. TpaHCIOpTHBIE
KOMITaHUH, UHBECTUPYIOUIUE B 3KOJOTMYECKHME MHULIMATUBBI, MOTYT HE TOJBKO CHU3UTH CBOM
OTlepallMOHHBIE PACX0/Ibl, HO ¥ IIPUBJIEYb KIMEHTOB, ISl KOTOPBIX 3a00Ta 00 OKpyXaroliei cpeze
SBIISICTCS BAYKHBIM (PAKTOPOM IIPH BEIOOPE MapTHEPOB.

5. Pa3zBuTHE MapTHEPCKUX OTHOLICHUIN

5.1. Co3paHue CTpaTeruyeckux ajabsHCOB. POpPMHUpOBAaHUE MAPTHEPCTB C JAPYrUMU
TPAHCIIOPTHBIMU ~ KOMIIAHMSIMM, JIOTUCTUYECKMMH IIpOBaiepaMM M KJIMEHTaMHU MOKET
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CIIOCOOCTBOBAaTh PACIIMPEHHMIO pBIHKA U  YIydlIeHHI0 KadectBa yciayr. CoBMecTHoOe
MCIOJIb30BAHUE PECYPCOB M OOMEH OIBITOM MOTYT MPUBECTH K 3HAUUTEIBHBIM YIyUIICHHUSIM.
5.2. Pa3BuTHEe MEXIYHAPOJHBIX CBSA3€H. YKpemieHue CBsi3ed C MEXAYHAPOJHBIMU
NapTHEpaMH, ydacTue B TIJIOOAJIbHBIX JIOTUCTUYECKUX CETSIX U albsHCAX MOXET pacIIMpUTh
BO3MO’KHOCTH KOMITAaHHH U TIOBBICUTH €€ KOHKYPEHTOCIIOCOOHOCTh Ha MEXIyHAPOJHOM YPOBHE.

PesyabTaTsl H 00cyxKIeHHe.

B pBIHOYHBIX YCIIOBHSX JA€TalbHOE 3HAHUE MOTPEOUTENECH TPAHCHOPTHBIX HPEAIPUATUN
SBJIIETCA AaKTyaJIbHO Ba)KHBIM, HO HEJOCTaTOYHBIM YCJIOBUEM Ui JOCTHKEHHUS YCIexa B
NEeSITeIbHOCTH, IOTOMY UTO Ha PhIHKE €CTh KOHKYPEHTBI, KOTOPBIE 32 CUET CBOUX KOHKYPEHTHBIX
MIPEUMYILECTB MOTYT CYIIECTBEHHO YXYAIIAaTh KOHEUHbIE MOKa3aTenu npeanpustuil. PeiHok 6e3
KOHKYPEHILIUH HepeasieH, MO3TOMY CEepbe3HOE€ BHMMAaHUE MPU U3YYEHHU PbIHKA TPAHCHOPTHBIX
MPEANPUATHI TOJIKHO YIAEISIThCS aHAIU3y AESITEIIbHOCTH KOHKYPEHTOB U BIOOpY MeToauKe [6].

[IpoOnemMbl KOHKYPEHIIMM U KOHKYPEHTOCHOCOOHOCTHM MPUXOAMTCS pEellaTh BCEM
CyObEeKTaM pPHIHOYHBIX OTHOLIEHUM — OT moTpeduTens 10 npousBoautens. [lepcrnekTuBHOCTS,
JOCTOMHCTBA KOHKYPEHIIUU JI0Ka3aHbI HE TOJIBKO Ul MOTpeOUTENel, HO U JUIS MPOU3BOIUTENEH.
Uem Gombiie ¢pakToOpoB KOHKYPEHTHOM OOpbOBI 337€iCTBOBAHO Ha PbIHKE, T€EM OO0JIbIIE IAHCOB
JUIS TIPEANPUATHUS, BIAACIONIEr0 METOIaMU U MOJAX0JaMH JOTUCTUKM U MapKEeTHHTa, MPOSBUTH
ce0st ¢ JTydIel CTOPOHBI U 3aHATh Ha PHIHKE OCTOHOE MecTo [1]. MHOTHE )K€ 0TeYeCTBEHHbIE
MPEeNNpUsATHs HE HMEIOT OmbiTa B 3ToM Jene. OTBETOM Ha HECNOCOOHOCTh BBIBECTU CBOIO
MIPOJIYKIIMIO HA MUPOBOM PHIHOK U CTAaTh KOHKYPEHTOCIOCOOHBIM Ha MUPOBOM PBIHKE, SBIISETCS
ONTUMM3ALIMS CYIIECTBYIONINX U pa3pab0TKa HOBBIX TPAHCIIOPTHBIX CXeM. J[BIXKYIIUMU CHUIaMU
MPOUCXOJIINX Ha PBIHKE W3MEHEHWU BBICTYMAIOT KOHKYPEHIMS M pacTyliue TpeOOoBaHUS
notpebuteneit. [loTeHnman 1ENOYKM MOCTABOK MOXHO pEann30BaTh TOJBKO CHIIAMU BCEX €€
3BEHbEB NPU IMOMOIIM HHHOBALMOHHBIX, MH()OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX CHCTEM,
KOTOpble 00eCreurBalOT MPO3PAaYHOCTh HA BCEX y4acTKax IEMOYKU CO3JIaHUS TPAHCIOPTHOM
CXEMbl [JIOCTaBKM TIpy3a OT TIOCTaBIIUKOB CBHIPbsl JO KOHEYHOro motpedutens. Jlus
L[eJIeHaNPaBIeHHOTO U () ()EKTUBHOTO yIIpaBJICHUS IPEANPUATHS HEOOX0IUMO UMETh O0IIHE IS
BCEX MOJApA3JICNeHUd NPEeInpUsTHs MOKa3aTeld KOHTPOJUIMHIA WHTETPUPOBAHHBIX LieTen
nmoctaBoK (TpaHcrmopTHeIX cxeM) [7]. Iloagpa3genenusi mNpeanpusaTH, Yy4acTBYIOIIHE B
ONTUMU3ALMU TPAHCIOPTHBIX CXEM, HAXOJATCS B COCTOSHMM KOHKYPEHTHOU O0pbObI. LMKibl
0OHOBJIEHUS (MHHOBAIMi) TPOU3BOJICTBA TOBAPOB M YCIYr CTAHOBSITCS BCE KOpOUe, U OBICTPOTA
peakuuu Ha U3MEHSIOIIMECS IMOXKeJIaHUs TMOTpeOuTeNnell sBJsSETCS OIpeaesstone s
ONTUMH3ALMK TPAHCIIOPTHBIX CXEM JOCTaBKH Ipy3a. COeqUHEHNE OPraHU3alMOHHBIX CTPYKTYP
yIpaBJICHHUS YYACTHUKOB JIOTUCTUYECKHX CHUCTEM B €IMHYIO CETh MPEAOCTABISIET BO3MOXKHOCTh
pa3pabOTKM HOBBIX TPAHCIOPTHBIX CXEM JIOCTaBKU TPYy30B, oOOecredynBasi KOHKYPEHTHOE
MPEUMYILECTBO Ha pPbIHKE, YYUTHIBas Bce Oojiee KOPOTKHE IUKIIBI pa3pabOTKU HOBOTO IMYTH
nepeBo3ku npoaykra [8]. OTIMYUTENbHBIMH 4YepTaMU JIOTUCTUYECKUX CETEH SIBIISIFOTCS:
MIPEOJI0NICHUE PECYPCHBIMU M TOBAPHBIMHM MOTOKaMHU MPOCTPAHCTBA BO BPEMEHU; KOHIICHTPAIHS
BCEX MOJIpa3/ielieHuil MPEANPUATHI Ha CBOEM OCHOBHOM BUJE JAEATEIHHOCTH C UCIOJIb30BAHUEM
MHHOBAI[MOHHBIX TEXHOJIOTMHA. OnTUMH3alUs NOTOKOB COINPOBOXKAAETCA WX MHTErpalue,
palMOHAJIbHBIM  B3aUMOJEHCTBUEM,  KOOpDAMHALMEH  YYaCTHUKOB  IOJAPA3JEIEHUU  C
UCTOJb30BAHUEM METOJIOB JIOTUCTUKH, pa3pabOTaHHBIX B TEOPHUSIX MOTOKOB, PACHpEeNCHMS,
MaccoBOro OOCITyXHBaHHsA, (OPMUPOBAHUS 3aMacoB, CIpPOca W MPEUIOKEHUS U JAPYTUX
pbIHOUHBIX Teopuil. Takum oOpa3oMm, MOTOK MHHOBAIMK MO pa3pabOTKe TPAHCHOPTHBIX CXEM,
paccMaTpuBaeMbIil C MO3ULUM JIOTUCTHKHU, SBIIAETCS INOTOKOM PETYIUPYIOUIUX JEHCTBUIA,
HaIPaBJIEHHBIX Ha pa3pellieHHE MPOTUBOPEUYMI, BO3HUKAIOUIMX HA PBIHKE MEXIY CIPOCOM M
MPEUI0KEHNEM TOBAapOB U YCIYT B paMKaX KOHKYPEHTHOH OOpbOBI yYACTHMKOB pBIHKA ITyTEM
YCTaHOBJIEHHSI PABHOBECHOM LI€Hbl. AKTMBHOCTb J€MCTBHI POIAaBLIOB U MOKYIATENEN Ha PHIHKE
omnpenenseT Xapakrep KOHKypeHIMH. OHa MOKeT ObITh COBEpIICHHOW U HECOBEPIICHHOM,
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MOHOTIOJIMCTUYECKOM, @ PBIHOK MOXET OBITh PBHIHKOM IMPOJABIAa WM TOKymarens. PhIHOK
nokynaresst (moTpeduTelIsl) XapaKTepru3yeTcs PaBEeHCTBOM:

P=S, (1)
rae P — paBHOBecHas ieHa TOBApOB U YCIYT B YCIOBHIX KOHKYPEHTHOTO PBIHKA;
S — CTOMMOCTh TOBAapOB H YyCIOyr. B 3TOM cilydae paBHOBECHAs II€HA MOXET

paccMaTpuBaThCAKAKCIOCOOU3MEPEHNUACTOMMOCTUTOBAPAMIINYCITYTUPBIHKOM.

Ha peiake coBepIIeHHOM KOHKYPEHIIMHU KaKIbIi TIPOIaBell ¥ MOTPEOUTENb AEHCTBYIOT HE
3aBUCUMO. TakoM pBIHOK SBJIAETCS OJHOBPEMEHHO PBIHKOM IIOKyNarejas M MpoJaBLa, Ile
CTOMMOCTD SIBJISIETCS YCPEAHEHHOM.

P= Cmin, (2)

r71€ Cmin — MUHUMAaJIbHBIECPEIHUE U3ACPKKU.

CroumMOCTh TOBAapOB B  YCIOBMSIX COBEpIICHHONH KOHKYPEHLUH OIpEAeseTcs
MUHUMAaJbHBIMU CpeAHMMM u3fepkkamMu Cmin. J{ns cioydass KJIacCHYeCKOM MOHOIOJIMU MpU
OTCYTCTBMM KOHKYPEHIIUHA BO3HHUKAET HEPABEHCTBO:

P > Cmin, (3)

PaBHOBecHas 1eHA MPEBBIIAET CTOMMOCTh M BO3HHUKAET MOHOIOJMCTHYECKAsT TTPUOBLIb.
Crpoc onpenensieTcsi He TOJBKO T0X0aMU TOTPEOUTENeH, HO U UX WHAUBUAYATHHBIMU BKYCAMU
W TpEeAnouYTeHUsMH (BO3HHKAET OJJIEMEHT »iauTapHOcTH). OOpa3yercss phIHOK TMOKYIATess,
ITOCTEIIEHHO MPEBPAILAOIINICA B DJJIUTAPHBIA PBIHOK, a MEXAY IPOU3BOJUTEISAMU HJIET
HenpepbIBHAs MHHOBAIMOHHAs Oopb0a 3a o0jasaHue TaKUMH IpeanouTeHUusIMU. B aTom ciydae
JIEMCTBYET HEPABEHCTBO:

Pmax > Cmin, (4)

rie Pmax — BbICOKas IieHa, KOTOPYIO MOTPEOUTENb COTJIaceH IUIaTUTh 3a CBOHU
MIPEANOYTECHHUS.

Cornacue mnoTpeOuTeNs IUIATUTH OOJIBLIE YUUTBHIBACTCS IPOU3BOJIUTENIEM, KOTOPBIN
MBITAETCS BHECTH MHHOBAIIMOHHBIE N3MEHEHUS B CXEMY JJOCTaBKH TOBapa C LIEIbI0 YCKOPEHHSI €T0
nocraBku. [losToMy HOBasi CTOMMOCTH NMPUOOPETAET KAaTErOpUI0 WHHOBAIIMOHHOM CTOMMOCTH.
HHOBanMOHHAs CTOMMOCTb BBICTYNIA€T HE KakK CBOMCTBO OTHAEIBHOIO TOBapa, a Kak
MPEeNNoYTeHUuss MOoTpeOuTeNnel, TMOAKPEIJICHHbIe HX JoXoJaMu. brmaronmaps cBoicTBam
WHHOBAI[MOHHON CTOMMOCTH TOSIBJIIETCS BO3MOXKHOCTH KOHTPOJIUPOBATH M PErYIMPOBATH
WHHOBAI[UOHHBIM MOTOK, MCIOJb3Ysl 9KOHOMUKO-MAaTEMAaTUYECKUE METObI, C IENIbI0 OTydEHUS
KOHKYPEHTHBIX MpEUuMyHiecTB. B CBsA3M C OSTHUM, NOpPEACTaBISETCA IeeCO00pa3HbIM IMpPU
yIpaBJICHUH OTOKAMHU PECYPCOB UCIOIB30BATh METO/IbI CETEBOTO IUIAHUPOBAHUS U YIIPABICHUS
(PERT). IlocnenoBaTenbHOCTh MCTOIb30BAHUS METOJIOB CETEBOTO IJIAHUPOBAHUS U YIIPABICHUS
B paMKax JIOTUCTUKY MHHOBAIIMOHHBIX MIOTOKOB (CXEM JOCTAaBOK) MOXKET ObITh CIIEAYIOIICH:

*OIpe/IeJICHHE KOJIMYECTBA PECypCHBIX OTOKOB, KOTOPhIE HEOOXOAUMO ONTUMHU3HPOBATH
1 00eCreunTh UX palroHATbHOE B3aUMOICHCTBUE B MPOIECCE MPOU3BOJICTBA M pacHpeaesieH s
TOBApOB U YCIYT;

*pa3paboTKa CETeBOM MOJIENM MBMKEHHUS PECYpCOB C YYETOM TEXHOJOTHYECKUX U
PECYPCHBIX CBsI3€H; °ONpeNeNieHHe 3aTpaT BPEMEHH M PECypcoB, HEOOXOIAMMBIX JUIs
3¢ GEKTUBHOCTH YIPABICHUS TOTOKAMH;

*pacyeT KPUTHUYECKOTO IMYyTH OT Hayala BBINOJHEHMS JIOTUCTHUYECKUX ONepanuil A0 UX
OKOHYAHUS B paMKax pacCMaTpPUBAEMOI0 TMpOIEcca YIPABICHHUS IOTOKAMU PECYpPCOB,
ompeseNieHue mapaMeTpoB CETEBOW MOJETHU U MPEBpAIlEHUE €€ B CETEBOU rpaduk;

*ONTUMU3AIINS CETEBOTO rpaduKka ABMKECHUS PECYPCOB;
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*MOHUTOPHUHT JIBUKEHHUS PECYpCOB M KOHTPOJb 3(h(EKTUBHOCTH JaHHOTO mporecca. B
muddepeHnaTbHOM METOAE OIleHKAa KOHKYPEHTOCIOCOOHOCTH OCHOBaHa Ha MPUMEHCHHH
€IMHUYHBIX TIOKAa3aTesei, KOTOPhIEe MOTYT BBIPAXKAThCS B TPEX PA3IMUYHBIX BHJAX: B BHUJIC
(dakTHdecKkoro abCOIOTHOTO 3HAYCHHS OICHWBAEMOTO CBOWCTBA; B BHUJAC PA3HUIBI MEKIY
JOCTUTHYTBIMHA TIPOCKTHBIM €r0 3HAYeHWEM; B BHJEC OTHOCHUTEIIBPHOTO 3HAYCHHS BEIUYHH
paccMaTpuBaeMbIX IOKaszareiedl KOoHKypeHTocrmocoOHoctu. JluddepeHnumanbueii MeTon He
MO3BOJISIET OTIPEICIIUTh OOMIMK YpOBEHb KOHKypeHTocmocoOHocTH. OH JaeT TOJIhKO OTBET Ha
BOIIPOC, JOCTUTHYT JIM 0a30BbIH ypOBEHb CpaBHMBAeMbIX MOKaszaTesed. Hannume ykazaHHoro
HegocraTka TudGepeHIIMaTBLHOTO METOa HE TO3BOJISET PellaTh CIOKHBIC 3a7a4d CHCTEMHOTO
XapaKkTepa, CBOMCTBEHHBIE JIOTUCTHUECKOMY YIIPABIICHUIO U pa3padaThiBaTh 3P PEeKTHBHBIC TIAHBI
MOBBIIIECHUST YPOBHS KOHKYPEHTOCIIOCOOHOCTH TPAHCIIOPTHOTO MpeAnpusaThs. KoMITICKCHBIN
METOJI OCHOBaH Ha MPUMEHEHUH O0O0OIIAIONIETO MOKa3aTelNs YPOBHS KOHKYPEHTOCIOCOOHOCTH.
OH uMeeT psif MPEeUMYIIECTB MO0 CpaBHEHUIO ¢ auddepeHnaibHbM MeTooM. O6o0maronui
MoKa3aTejh CPAaBHUBACTCS C AHAJOTHMYHBIM TOKa3aTelieM Npeanpustus-nuaepa. [IpuMmeHeHne
ATOTO METOJa 3aTpyJHEHO MpobOIeMol BbIOOpa crocoba pacuera 000OMIAIOIIETO MOKa3aTes,
KOTOPBIA JIOJDKEH OTpaXkaTh CYNTHOCTh PACCMAaTPHBACMOTO SBJICHHUS B BHJICHEKOHW YCpEIHCHHON
BEJIMYHMHBI XapaKTePU3YIOMUX ero Tokazaterneid. CuuTaercs, 4To HanOojee MpUeMIIEMON JUIs
YCpETHEHHS SBJISETCS CpeHereoMeTprudeckas BennmunHa. OHa JaeT HAWIydllee CTIaKUBAHH H
OTBEUYaeT OCHOBHOMY TPeOOBaHWIO KBAIMMETPHH: TIPH JTIOOOM €AMHHYHOM IOKAa3aTese, PaBHOM
HYJTI0, KOMIUICKCHBIA TIOKa3aTellb oOpalraercs B HYJIb. B KOMIUIGKCHOM METOJEe Ha OCHOBE
CPEHET0 METPUYECKOTO YCPEIHCHUS IMO3HAYCHHMS MEIUHUYHBIX TOKa3aTelield ONpeaessoTCs
reHepaJIbHbIC MMOKA3aTEeH MapaMeTPOB KOHKYPEHTOCIIOCOOHOCTH, HAa MX OCHOBE PACCUMTHIBACTCS
KOMIUJIEKCHBIN MOKa3artelb, u3MeHswonmuica B npenenax ot 0 1o 1. CMemanHblil METOT OCHOBaH
Ha OOBCAMHEHUH JOCTOMHCTB IU(PPEpeHIHAIBHOTO W KOMILIEKCHOTO METOJI0B. B Hem
WCIIONB3YIOTCSA M €IUHUYHBIC U KOMIUIEKCHBIC TIOKa3zarenu. [Ipu 3TOM eIMHHYHBIE MOKa3aTeIH
00BEIMHAIOTCS B TPYIIIBI, IO KOTOPHIM PACCYMTHIBAIOTCS KOMIUICKCHBIE MokazaTenn. Cucrema
obecrieueHUsT KOHKYPEHTOCIIOCOOHOCTH TPEINPHUATHS JODKHA BKIIOYAaTh MapKETUHTOBBIN
KOHTYD, JJOTUCTHYECKHI KOHTYP ¥ KOHTYp KOHTpoJTuHTa. O0JIacTh MepEeCceYeHHs ITHX KOHTYPOB
dbopmupyeT 6a3y s YCTOWIMBOTO (YHKIITMOHUPOBAHMS NMPpEANpUsITHs. Takum 00pa3zoM, MOKHO
TOBOPUTh O HAJIWYUU TIOCTOSSHHOM OOpaTHOM CBSI3M MEXIY CHCTEMOH TpPaHCIIOPTHOTO
0OCITy)KMBaHUS KIMEHTYPbl W CHCTEMaMH MAapKETHHTa, JIOTUCTMKA W KOHTPOJUIMHTA Ha
NPEANPUITHH, KOTOPbIE BO B3aWMOJCHCTBUM M  B3aUMOCBS3H  (OPMHPYIOT CHCTEMY
KOHKYPEHTOCIIOCOOHOCTH  mpeanpusaTus. [nsg  ympaBiieHHsT  KOHKYPEHTOCHOCOOHOCTBIO
MPOIYKIIMA TPAHCIOPTHOTO NPEANPUITUS HEOOXOJUMO ONIPEACIUTh CTPYKTYPY CHUCTEMBI
OIICHOYHBIX TMOKazareje TpaHCIOPTHOTO oOciyxkuBaHus. CTPYKTypy CHCTEMbI OLIEHOUYHBIX
MoKasaresiel MpeajaraeTcsi paccMaTpHUBaTh MOCIEAYIONIMM HAMpaBICHUSIM: HOMEHKIATYpa,
KOJIMYECTBO, CPOKHU JOCTABKH, COXPAHHOCTh, CTOMMOCTb, HAJIG)KHOCTh 00CCIICUCHHS 10 00beMam,
KauyecTBY, BpEMEHH, LICHE.

BoiBOoabI.

D¢ddexTrBHBIE cpeAcTBa A MOBBIIIEHUS KOHKYPEHTOCIOCOOHOCTH, KOTOPBIE, C OJHOU
CTOPOHBI, OTBEYATH ObI CIOKUBIICHCS B pecnyOiMKe PHIHOYHOW CHUTyallMd W TEHACHIUSM ee
pa3BUTHUS, C APYrOM CTOPOHBI — OCOOEHHOCTAM OKa3zaHus ycayr. Takum oOpa3om, TpaHCIIOPTHBIM
MPEeNNPUATHIM Il yCIENIHOW paboThl Ha TPAHCIIOPTHOM pBHIHKE, HEOOXOAMMO O00eCIedHTh
HAJJIeKAIYI0 KOHKYPEHTOCIOCOOHOCTh TPAHCIOPTHBIX YCIyr. M3ydeHue paccMOTPEHHBIX
METOJMK, IOJIYyYEHUE HAYYHO-IPAKTUYECKUX WHCTPYMEHTOB IO YIPABJICHUIO UM I103BOJIMUT
MPEANPHUATHAM MOBBICUTH UX KOHKYPEHTOCIIOCOOHOCTb.
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KA3AKCTAH PECITYBJIMKACBIHIAT'BI KOJIIKTIK KOMITAHUAJIAP/ABIH
BACEKET'E KABUIETTIJIII'TH KAKCAPTY KOJIIAPbBI

Tyiingeme. Makanajga Keik KOMIAHHMSUIAPBIHBIH — KahaHABIK  JIOTMCTHKAIAFbI
CTpaTerMsUIBIK ~ JKaFJaiibl MEH  MAaHbI3JBUIBIFBIH  Ha3apra aja  OThIphIN, KaszakcTad
PecrybnukaceiHaarbl 6ocekere KaOUIeTTUIINH apTThIPY/IbIH HET13T1 CTpaTerusiapbl MEH QJIiCTepPi
KapacTeipbliaabl. JKahaHnaHy »oHEe KapKbIHIBI JaMbII Kelie jKaTKaH SKOHOMHMKA JKarIalbIH/a
KOJIIK KOMITAaHUSUIAPbl HAPBIKTBIH THIMJI KYMBIC ICTEYiH KaMTamachi3 €TY/AE MaHBI3Jbl pell
aTKapajabl. Makanazia JOTHMCTUKAIBIK MPOIECTEPi OHTAMIaHIBIPY, KbI3MET KOPCETYy CarachiH
apTTHIPY, HWH(PPAKYPhUIBIMFA WHBECTUIUSUIAP, WHHOBALMSIBIK MICHIIMIEPI EHTI3Y JKOHE
CEepIKTECTIKTepAl IaMbITy CHSKTHI Oocekere KaOUIeTTUIIKTI apTTHIPYABIH HETI3r1 OarbITTaphbl
KaMTBLIFaH.

Makana KediK KOMOAHHUSUIAPBIHBIH Oocekere KaOUIETTUIIrH apTThIPy YIIIH KEIIeH[1
TOCUIIIIH KaXETTUIIrH aran KepceTei, COHAai-aK oJapblH HAPBIKTHIK MO3UIUATIAPBIH Oaranay
YKOHE JKaKCcapTy YIIiH FEUIBIMU-TIPAKTUKAIIBIK Kypaijap MEeH dIicTeMeNep/Ii YChIHA/bI.

Tyiinai ce3mep. 6ocekere KaOUIETTLTIK, TOTUCTUKA, OHTAIaHIBIPY, HAPBIK, 3aMaHAYH
TEXHOJIOTUsIap.
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WAYS TO IMPROVE THE COMPETITIVENESS OF TRANSPORT
COMPANIES IN THE REPUBLIC OF KAZAKHSTAN

Abctract. The article discusses the key strategies and methods of increasing the
competitiveness of transport companies in the Republic of Kazakhstan, taking into account their
strategic position and importance in global logistics. In the context of globalization and a rapidly
developing economy, transport companies play a critical role in ensuring the effective functioning
of the market. The article covers the main areas of increasing competitiveness, such as optimizing
logistics processes, improving the quality of service, investing in infrastructure, implementing
innovative solutions and developing partnerships.

The article emphasizes the need for an integrated approach to improve the competitiveness
of transport companies, and also offers scientific and practical tools and techniques for evaluating
and improving their market positions.

Keywords. Competitiveness, logistics, optimization, market, modern technologies
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TUIPOUMITY.IbCHBIN MEXAHU3M IS ITIPOXOJKH CKBAYKHUH 11O/
CBAMUHBIE ®YHAAMEHTbI

AHHOTauus. B crarbe mpuBeneHbl BO3MOXHOCTH HPUMEHEHUS CHJIOBBIX HMMITYJIBCHBIX
CHCTEM C TUAPABIMYECKMM MPUBOJOM JUIsl YCTPOMCTBAa TIIyOMHHBIX CKBaXMH. OCTpo BCTaeT
BOIPOC PBIHOYHOIO IOJXOJAa B CO3/aHMM Bce 0o0Jiee HOBBIX YCTPOHCTB M MEXaHM3MOB. A
UCIOJIb30BAHNE AHATIOTUYHBIX, TUIIOBBIX MEXaHU3MOB B Pa3HbIX HAIPABJIECHUAX, B OCOOCHHOCTU
IPU TOJYYEHUU TIYOUHHBIX CKBAXKMH I0J CBaiHble (yHIaMEHThl pemuio Obl Mpodiaemy
PaLMOHAIBHOTO MOAX0/1a HAYYHbBIX UIEH.

IIpumenenne OeTOHHOW O0OO0JIOUKM KaK JONOJHUTENbHYIO TSDKECTh M COBIAJCHUE
aMIUIMTYZbl CO3/aCT PE30HAHC CWJI, YTO MNPUAAET MEXaHHW3MY HANpPaBIEHHOE YCWIHE IIpHU
IIOJIyYE€HUU CKBaKHH. [I[pMeHeHNe ynpyroro 31eMeHTa 3HaUNTEIbHO YMEHBIIAET YCUIIME BBIBOJA
paGouero o0opynoBaHMs H3 CKBaxHHbL. Ilpeanmaraercs MOJEpPHHU3MPOBAHHBIA BapUaHT
YCTPOMCTBa, OMHUCAaH TMpolecc (OPMHUPOBAHMS HMIyNbca JaBieHus U AuddepeHunnanbHoe
YPaBHEHHUE THIPOUMITYJIBCHOTO MEXaHU3MA.

KiroueBbie cioBa. ['MIpOMMITyIbCHBIM MEXaHM3M, IIyJIbCaTOp, pyKaBa BBICOKOTO
JaBJICHUSI, CKBAKMHA, UMITYJIbC IaBJICHUS, THAPOLIMIIMHIP, YIPYTHi SJ1€MEHT.
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Beenenue.
OnHUM 13 NepCIEeKTUBHBIX HAIIPABJICHUH B Pa3BUTUH COBPEMEHHOTO (DYHAaMEHTOCTPOCHUS

ABJISICTCA TPUMCHCHUC CBaMHBIX (I)YHI[aMeHTOB B YIUIOTHACMBIX TI'PYHTaX H, B YaCTHOCTH,
HAaOMBHBIX CBall B MPOOHUTHIX CKBAXMHAX M (PYHIAMEHTOB B BHITPAaMOOBAHHBIX KOTJIOBaHaX.
OpHOBpEeMEHHOE COYETaHME YCTPOMCTBAa CKBA)XKMHBI M YIJIOTHEHHUS IpyHTa oOOecreyuBaeT
CYIIICCTBEHHOE CHIDKEHHUE 3aTparT 10 CPAaBHEHHIO C OOBIYHO MPHMEHSICMBIMU PEIICHUSMHU.
Buenpenue Takux (QyHIAMEHTOB B YIUIOTHEHHBIX TpPYHTaX B IPAKTHUKY CTPOMTEILCTBA
CHEp)KUBAETCA  M3-3a  OTCYTCTBHSl ~ Hay4yHO-OOOCHOBAaHHOW  TexHOJOrMM  paboT U
COOTBETCTBYIOIIETO € TPYHTOYIUIOTHSIIOIIEro o0opynoBanus [1].

MarepuaJjibl 1 METOABI.

PbIiHOYHBIA TOJXOJ B MPOU3BOJCTBE, MPOMBIIIEHHOCTH CTAaBUT MEpell Hay4YHbIM
0OILIECTBOM KOHKPETHBIE 33Ja4l B CO3JaHUHM HYXKHBIX MAIMH U MEXaHU3MOB. Y KECTOHAIOTCS
TpeOOBaHUs K Ka4ECTBY U B IKOHOMUU CBIPbS, K YMEHBIIEHUIO 3Hepro3arpart, yseanueHun KI1/]
U TpPOU3BOJIUTENHLHOCTH. lleneHanpaBieHHOCTh BBINOJHIEMON pabOThl, YHUBEPCAIbHOCTh WU
MaHEBPEHHOCTh CO3/1aBa€MOI KOHCTPYKIIMU TaK)K€ 3aHUMaeT HEMAJIOBAKHYIO 33/1a4Yy.

Baxnoit  3amaueil  sgBisercs  BbIOOp  palMOHAJIbHOTO  THHA  00OPYAOBAaHMS,
ofecnevynBaromIero nNpoxoIKy pabouero odbopynoBanus (PO) B pa3nmuuHbIX TPYHTOBBIX YCIOBHSIX
METO/IOM YIUIOTHEHHUS, KOTOpPBbIH B HacTosllee BpeMsi 3aTpyJHEH H3-3a OTCYTCTBUS
CHUCTEMAaTHU3UPOBAHHBIX CBEICHUH, COJEPKAIIMX XapaKTEPUCTUKY IKCIUTyaTallUOHHBIX Ka4eCTB U
TEXHUKO-OKOHOMHUYECKHE TOKa3aTely MallMH. YJApHBIM Croco0 YIIOTHEHHS 3aKI04YaeTcsl B
cOpacbiBannn PO Ha MOBEPXHOCTH YIUIOTHSIEMOTO TPYHTa ¢ HEKOTOPOW BBICOTHL. B mporecce
yaapa PO o rpyHT KMHETHYECKas SHEPrHsl ABHKYILIMXCS MacC pPacxoJyeTcsl Ha COBEPILECHHE
miacTuyeckux nedopmanuii U npeodpasyeTcss B Opyrue BHIAbI SHEPIHH. YIUJIOTHEHHE TpyHTa
MIPOUCXOJUT BCIEACTBHE ero HeoOpaTumoit aedopmannu. M3eneuenne PO Taxke conmpspkeHO co
3HAYMTEJILHOM TOTEPE BpEeMEHH U TPEOYET AOMOTHUTENBHBIX yCUIui [2].

[Ipouecc mnpoOMBKH CKBaXUHBI B TPYHTE €CTh YCTONYMBBIH, MNEPUOAMYECKU
MOBTOPSIOLIUICS MPOLIECC yAapHOTO B3aUMOJACHCTBUSA MaJaoliero padbodero o6opyAaoBaHUs C
rpyHTOM. B HampaBiieHUU pa3BUTHS MAllUH U MEXaHU3MOB yIApHOTrO ACWCTBUA MpU OypeHuu
LIITYPOB M CKBAXXMH MaJIOro JuameTpa IMpHU MPOX0KIACHUH Y4aCTKOB IOPOJ CPEIHEN U BBICOKOM
KpEIOCTH, SIBISETCA CO3JAHUE CHJIOBBIX MMITYJIBCHBIX CHUCTEM C THIPABIMYECKUM IPUBOJOM
(pucyHok 1).

NMiynbchl 1aBiieHUs KUIKOCTH (GOPMUPYIOTCS cleAyromuM 00pazoM (pucyHok 2). Ipu
paboTe ruApomylbcaTopa MIIyHKEP COBEPIIAET BO3BPATHO-IIOCTYATENbHOE JBMKEHUE, IPU STOM
CO3JAI0TCA UMITYJIbChl JABJICHUS KUIKOCTH, KOTOPBIE MEPEAAIOTCS B TMAPOLMINHAP. Tak Kak
TUAPOLUMIMHADP TOJKAT YIPYroil CHIJION, NMPOMCXOJUT €ro packayka BMECTE C MHEPLMOHHOM
Maccoit M. [Ipu 3TOM MPOUCXOIUT MEPHOIUYECKOe MpeoOpa3oBaHHEe KUHETUYECKOW SHEpPruu
Macchl M B TMOTEHIHUATbHYIO SHEPTUi0 Je(OPMUPOBAHHON CUCTEMBI KHUAKOCTH U pyKaBa —
MOBBIIIEHUIO JaBlIeHUsI B cucreMe M oOpatHo. Ilpu pexume paboThl cUCTEMbI ONM3KOIO K
PE30HAHCHOMY, BO3HHUKAIOT MMILYJIbCHl JABJICHHUS 3HAYUTEIBHOW BEJIIMYMHBI, KOTOpBIE 4YEpeE3
NopIIeHb ¥ OypOBYIO LITAHTY MepeatoTcs Ha 0O0pabaTbiBaeMyto cpeay [3].

Pe3yabTaThl M 00Cy:KIeHNS.

ABTOMAaTHYECKOE PEryJIMPOBAHUE AMIUIUTYABI U JIJIUTEIBHOCTH CHUJIOBBIX MUMITYJIbCOB B
3aBUCHUMOCTH OT TBEPIOCTH pa3pylIaeMoil Cpeabl, HEe TpeOyroliee IOMOTHUTEIHHONU CPEIbl
VIOPABIECHUS ATHUM TMPOLIECCOM IO3BOJIIET HCIOJB30BAHUIO ATOTO MEXaHM3Ma B KayecTBE
MOJEPHUZUPOBAHHOTO pabodero obopynoBanus (PO) s ymmoTHEHHBIX OCHOBAaHHMN — CKBa)KUH
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cBaifHbIX pyHnamenToB. KonebarenbHbIi KOHTYp 3TOr0 MEXaHU3Ma, T.€. YIPYTUil 2JIEMEHT, Iociie
MOJIEPHU3ALUN HE TOJIBKO MOBBICUT IIPOU3BOJAUTEIBLHOCTD ITOJIYYEHHs CKBaKUH Ul CBau, HO U B

pe3yJibTare MOCTOSHHO HapaIlMBaeMOT0 YCHIIHSI U PE30HAHCa, CO3/1aBasi HEKOTOPOE

1 — snexTpoaBUraTesb; 2 — MITyHXEPHbII 1 — ruapoLMIMHAP C AKTUBHOW Maccoif; 2 —
IyHkep; 3 — pykaB Boicokoro nasienus (PB/I);

MyJabcaTop; 3 — pyKaB BBICOKOTO JaBJICHUS
4 — OypuIIbHBIM UHCTPYMEHT; 5 — pa3pyliaemast

(PBH); 4 — runpaBnuueckas KHUAKOCTh; 5
— HOJIaloIIee YCTPOHCTBO nopojaa
(THEBMOIIPYKHHA);
Pucynoxk-2 Mogenb rTHApOUMYITLCHOTO

6 — nHepIMoHHAs Macca; 7 — XBOCTOBHK,
COEJIMHEHHBIN C MOPIIHEM
TUAPOIUIUHIPA;

8 — OypoBO¥ HHCTPYMEHT

Pucynoxk- 1. 'uapouMynibCHBIA MEXaHU3M
«IPOCTPAHCTBEHHOE 000JI09K0» MeK Ty TpyHTOM U PO, obnerunt BeieMky PO. JlononHuTensHOE

OCEBOE YCHUJIME TaK e, CO3/aeTcsi OCTOHHBIM KOHHMYECKHM YycTpoicTBoM. Ha pucynke 3

MEXaHUu3Ma

6

5 1

{

IIPUBOJUTCA YCTaAaHOBKA JJII IMIPOBCACHUA SKCIICPUMCHTAIbHOT'O UCIIBITAHM.

-
%)
w

=

1- osmexTpoaBuraTens; 2- Mydra; 3 — mymnbcatop; 4 — pyKaB BRICOKOT'O JaBJICHUS; 5 — YIPyTui
aJeMeHT; 6 - KpIOK; 7 — OTBEpCTHUE JIJIS TIOauu BOJBI; 8 — OeTOHHAs 000109Ka; 9 — CHIIOBOMA
rugpounausap; 10 — ronoeka padouero odopynosanus; 11 - ammk ¢ rpyHTOM

PI/ICYHOK 3- Ha60paT0pHasI YCTaHOBKa JJIs1 UCCIICAOBAHUA TUAPOUMITYJIbCHOI'O MEXaHU3Ma
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Cucrema muddepenunanbupix ypaBHenuid (1) omummer pabGory ['MM, kotopas
ucnonb3yercs Mmero Kamm. COOTBETCTBHE CHCTEM TaKOTO YpPaBHEHUS K MaTeMaTHYECKUM
MOJICJISIM THIIPOYAAPHBIX MEXaHU3MOB MOKA3aJl JAaHHBIA METO/I.

dx,

d x
’ + ﬁ_ +cx; + G = no;p« pSFLI TpJ

d t?
de _ d_p
Sty T2+ Sun 2= €,

(1)

rIe m — WHEPHHOHHAas Macca, [f— 000O0meHHBIH KO0d(pPUIMEHT BAZKOCTH, C — MKECTKOCTb
HPYXUHBI, P — JIABJICHHE B THAPOLUIMHIADPE; Fopy — MOCTOSHHOE YCHIME IOMKHMA; Spy —
TJIOIA b TIOPIIHS THAPOLMIMHIPA; S, — MIomaas iyHxkepa; €, — Kodappuiument ynpyroctu
PKB; x, — xoopauHata TmepeMenieHus] aKTHBHOW Macchl; dXx; — KOOpJIWHATAa IEepPEMEIICHUs
wiynkepa; G —Macca 6€TOHHOM 000JI0UKH; Fry, - CUITa TPEHUSL.

BoiBoabl.

OcHoBHbIM mnpeumymniectBoM [YIM  sBnsiercss BbICOKMIT KO3(G(UIMEHT MO0JIE3HOTO
NENUCTBHSI TUAPOCUCTEMBI, I'ZIe OTCYTCTBYIOT JAMHAMHUYECKHE ITOTEPU SHEPTHUH, CBA3AHHBIE C
BO3BPATHO-MIOCTYNATEIbHBIMH JIBHYKEHUSIMU MOPILIHA-001Ka B THAPOLIMIMHIPAX BCEX U3BECTHBIX
yAapHBIX MeXxaHu3MoB. OH Takke 00ecredrBaeT aBTOMATUYECKOE PETYIHMPOBAHUE AMILIUTY/bI
CHWJIOBBIX HMITYJIbCOB B 3aBHCHMOCTH OT TBEPAOCTH pa3pyliacMOW MOPOABI, B HAIIEM CIydae
IpyHTa. AHaIM3 MPOBEJEHHBIX [aHHBIX JAaeT BO3MOXKHOCTb 3()(PEKTUBHOIO NPUMEHEHUS
TUAPOUMITYJIBCHOTO MEXaHU3Ma TP 3arOTOBKE NWJIOTHBIX CKBAKHH IS CBAl.

JlaGopaTopHasi ycTaHOBKa MJIsi HWCCICHOBAHMS THIPOUMITYJIBCHOI'O MEXaHW3Ma I103BOJIUT
OIpENIEIUTh 3aBUCUMOCTb BIIMSIHUA aKTUBHOM Macchl — OETOHHONW 00OJIOUKH M OCEBOTO YCHJIUS
CHJIOBOTO THUAPOLMIMHIPA HA BEIUYMHY CHUJIOBBIX MMITYJIbCOB. YBEIMYEHHUE MACChl OETOHHOM
o0osouku I'MIM u ycunus mojauu cnocoOCTBYIOT MOBBIIIEHUIO SHEPTUU CUIIOBBIX UMITYJIBCOB.
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YHFBIMAJIAPJIBI KA3YFA APHAJIFAH TUIPOUMITYJIHC MEXAHU3MI
KAJIAJIAPIBIH IPTETACBI

Anaarna. Makanana TepeH YHFbIMaJIap/Abl OPHATY YIIIH THAPABIUKAIBIK KETEKT1 KYIITIK
UMITYJBCTIK JKYHenepAl KoiiaHy MYMKIHAIKTepl KenTipuireH. bapran caiiblH jkaHa KYpbUIFbUIAp
MEH MEeXaHU3MJEpAl Kypyda HapbIKTBIK Ke3Kapac Maceneci oTKip Typ. ¥Kcac, THINTIK
MEXaHU3MIEPA1 9p TypJli OaFbITTa, Scipece KaJalap/AblH IpreTachl YIIiH TePeH YHFbIManapbl aly
Ke31H/1€ KOJIJIaHy FhUIBIMU UCSIapAbIH YThIM/IbI KO3Kapachl MOCENECIH MIeHIel.

beroH KaOBIFBIH KOCHIMIIIA AyBIPJBIK >KOHE aMIUTUTYAANBIK COWKECTIK PETiHIe KOJJaHy
KYIITEpPAIH PE30HAHCHIH TYAbIpabl, OyJl MeXxaHu3Mre ¥HFbIMaap/bl alny Ke3iHJe OarbITTanFaH
kym Oepeni. CepmimMzl 3J€MEHTTI KOJJIAHY >KYMBIC KaOJBIFbIH YHFBIMaJaH IIbIFapy KYIIiH
alfTapibiKTail azaiiTanpl. KypbUFbIHBIH XKaHAPTHUFAH HYCKACHI YCHIHBUIAbI, KBICBIM UMITYJIbCIH
KAJIBIITACTBIPy MPOLIECI JKOHE TUIPOUMITYJIbC MEXaHU3MIHIH Au@QepeHnuanplK TeHaey1
CUNATTaJIFaH.

Tyiinai ce3mep. ['mapouMImybc MexaHU3MI, IMYJIBCATOP, JKOFAPbl KBICBIMIBI KEHICP,
YHFBIMA, KbICHIM UMITYJIbC1, THIPABIUKAIIBIK IMIHHIP, CEPIIMII JIEMEHT.

Aidarbek Rysbekov, c.t.s., Kyrgyz State University of construction, transport and
architecture named after N. Isanov, Bishkek, Kyrgyzstan, aidarbek-r@mail.ru

N. Maksutkaliev, c.t.s., Kyrgyz State University of construction, transport and architecture
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Hydraulic impulse mechanism for drilling wells under pile foundations

Abstract. The article presents the possibilities of using power impulse systems with a
hydraulic drive for deep wells. There is an acute question of a market approach to the creation of
more and more new devices and mechanisms. And the use of similar, typical mechanisms in
different directions, especially when obtaining deep wells for pile foundations, would solve the
problem of a rational approach of scientific ideas.

The use of a concrete shell as additional weight and amplitude matching will create a
resonance of forces, which gives the mechanism a directional force when receiving wells. The use
of an elastic element significantly reduces the force of pulling the working equipment out of the
well. A modernized version of the device is proposed, the process of forming a pressure pulse and
the differential equation of the hydropulse mechanism are described.

Keywords. Hydraulic impulse mechanism, pulsator, high-pressure sleeves, well, pressure
impulse, hydraulic cylinder, elastic element.
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TPAHCKACIHUMACKHUMA MEXJIYHAPOJHBII TPAHCIIOPTHBIN
MAPIIPYT: BHI3OBbI 1 BO3SMOKHOCTH JJI51 PA3SBUTHSI

Annoranus. Cratesa «TpaHCKaCIUUCKUN MEXIyHAPOIHBIH TPAaHCHOPTHBIA MapIIpyT:
BBI30BbI M1 BOBMOXKHOCTH ISl Pa3BUTHS» UCCIIEAYET KIIOUEBBIE aCIEKThl U IEPCIEKTUBbI Pa3BUTHUS
BJKHOTO TPAHCIIOPTHOIO KOPHUIOpPA, coemuHswomero Bocrounyro Asuro ¢ EBponoin uepes
Hentpanenyto Asuto u Kacnuiickoe Mope. DTOT MapuipyT NpeACTaBiseT co00i BaKHYIO 4acTb
nHunuaTuBel «OAMH TOSIC, OOUH MYTb», HANpPaBJIEHHON Ha co3laHue 3PPEKTUBHOTO
TPaHCIOPTHOTO cooOuieHust Mexay Asueir u EBpomoil. B cratbe paccMOTpeHBI OCHOBHBIE
BBI3OBBI, CTOAIIME MEpe]l MApHIPyTOM, TaKhe Kak HEJAOCTaTOK pPa3BUTOW HHQPACTPYKTYPHI,
MOJIUTUYECKHE U TEONOJIMTUYECKHE PHCKH, NpPaBOBbIE M TaMO>KEHHbIE Oaphepbl, a TakKke
AKOJIOTHYECKHE TPOOIIEMBI.

Kpome Toro, ctarbsi aHanu3upyeT TEKyUIMe U OyAyIIHe BO3MOMXHOCTU JUISl Pa3BUTHS
TpaHckacnuicKOro MeXIyHapOJHOTO TPAHCIOPTHOTO MapiipyTta. OOCyX1al0Tcs MePCIEKTUBBI,
BKJIIOYasi HEOOXOJMMOCTbh 3HAUMTEIbHBIX WHBECTHIMH B HUHQPACTPYKTYpPYy, yJIydlIeHHE
MEXAYHAapOAHOIO COTPYJHMYECTBA, BHEAPEHUEC HOBBIX TEXHOJOTMM M 3KOJOTHYECKYIO
ycToiunBoCTh. OTMEUYaeTCsl, YTO sl pealu3aldy MOJIHOTO MOTEHLHaNna Mapuipyra Tpedyercs
IIPEOI0JIEHUE MHOXKECTBA IPOOJIEM, CBA3aHHBIX C MH(YPACTPYKTYPOH, MOJUTHUECKUMH PUCKAMH,
IIPaBOBBIMU OapbepaMH U IKOJIOTMUECKHMMH BbI30BAMHU.

B cratbe Taxke nmpuBEAEHBI JAHHBIE O TEKYIIEM 00bEMe TOPTOBJIM M MPOrHO3aX MO €ro
pOCTY, MHBECTUIIMOHHBIX TOTPEOHOCTSX U CPABHEHUHU CTOMMOCTH nepeBo3ok o TTM ¢ apyrumu
MapuipyramMu, TakuMu kKak CeBepHbIi KOpuaop U Mopckue myTH. [IpuBeeHb! CUIIbHBIE U Cl1a0ble
CTOPOHBI, a TAKXKE BO3MOXKHBIC YIPO3bl U BOBMOXKHOCTH JUISl Pa3BUTHs MaplIpyTa. 3aKI0UYeHUE
MIOAYEPKUBAET BAKHOCTH CTPATETMYECKOTO COTPYJHUYECTBA M WHBECTULUN JUISI PACKPBITHS
IIOJIHOTO NMOTeHIHaNa TpaHCcKacniCKOro MapIpyTa 1 €ro pojy B MEKyHapOJHOU TOProOBIIE.

KunwueBbie ciaoBa. Tpancnoptaeii Mapuipyr, TMTM, TpaH3uTHBIM MOOTEHIMAT,
JIOTUCTUYECKUM MPOEKT, TPAHCIIOPTHBII KOPUAOD, IETb MOCTaBOK.

BBenenmue.

Tpanckacnuiickuii MeXAyHapoaHbIM TpaHcnopTHeii MapmipyT (TMTM) sBnsercs
HEOTHEMJIEMOM YacTbl0 MHMLIMATUBBI «OIUH MOSAC, OAMH IIyTh», CO3JaHHOM I CO3JaHus
IPSIMOTO TPAHCIIOPTHOrO cooOrienus u3 Asuu B EBporny.

Tpanckaciuickuil MeXAyHapOJHBIH TpaHCIOPTHBIM Mapuipyr Oeper Hayano B FOro-
Bocrounoit Aszum u Kurae, mpoxoaut uepe3 Kazaxcran, Kacnmiickoe mope, AsepOaiimxkaH,
I'py3uro u nanee B crpansl EBponbl. OH HampaBieH Ha COAEHCTBHE TOPrOBO-3KOHOMHUYECKOMY
COTPYAHHMYECTBY IIyTEM COCIMHEHMS KPYIHBIX 3KOHOMHYECKHUX PETHOHOB MOCPEACTBOM CETU
KEJIE3HBIX JIOPOT, aBBTOMOOMIIBHBIX JOPOT U MOPCKUX MyTeH.
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Pucynok 1. Tpanckacnuiickuil MeXTyHAPOIHBIM TPAHCIIOPTHBIA MapIIPyT

MarepuaJjibl U METOABI.

CpenHuil KOpUAOP CTaJKHUBAE€TCAd C TPYAHOCTAMU C TOYKH 3PEHHUS] CTOMMOCTH U
3¢ dEeKTUBHOCTH, MOCKOJIBKY BpeMs TpaH3uTa 0osibliie o cpaBHEHHIO ¢ CeBEpPHBIM MapUIPyTOM.

O6beM TOproBin

. Texymmit moteniman Cpennero kopugopa coctarisier 80 000 qamaTudyToBBIX
skBuBaneHToB (TEU).

. O0beM KOHTEHHEPHBIX MepeB030K B 2022 romy coctaBui 33 THIC. KOHTCHHEPOB
TEU.

. CornacHo ananu3y EBpomneiickoro Oanka pexoHcTpykiuu W passutus (EBPP),

00beM TpaH3UTHBIX KOHTEHHEpOB MoXkeT BbipacT 10 130 000 TEU x 2040 roxy npu Hamu4uuu
COOTBETCTBYIOIIMX UHBECTULINN B HHGPACTPYKTYPY.

NuBectuiiuu B ”HPPaCTPyKTypy

o ITo ouenkam EBPP, mis peanuzanuu npoektoB B LleHTpanbHON A3un HEOOX0AMMO
okosio 18,5 Mapa eBpo WHBECTHIIMHA, YTO TMOJYEPKUBACT 3HAYUTEIBHBIA MacmTad u
HOTECHIIMATIbHOE BO3ACUCTBHUE.

D¢ dhekTUBHOCTH 3aTpaT

. [lo pannbiM aHamu3a BcemupHoro OaHKa, CTOMMOCTb HEPEBO3KH OJIHOTO
koHreiiHepa FEU mexny Kuraem u EBponoit no CpenHnemy KOpUI0py MOXKET BAPbUPOBATHCS OT
2500 mo 3250 gonnapos CHIA.

. On meHee KOHKypeHTOcmocoOeH, yem EBpaswuiickuii CeBepHBIN KOpUIOp depes
Poccuto, rie TpaHCHOpPTHBIE PacXo/bl B HACTOSIIEE BPEeMs COCTAaBISIOT OKoJio 2599 nmomnapoB
CIIA B BocTounoM Harpasiienuu u 3121 nomnap CIIA B 3anagHOM HanpaBJICHUH.

. J111g cpaBHEHUS, MOPCKOM MapuIpyT OyJIeT caMbIM ACIIEBbIM, CTOUMOCTHIO OT 1500
1o 2000 mommapo CIIA, HO mpu 3ToM Haubojiee 3aTpaTHBIM IO BPEMEHU JIOTUCTUYECKUM
LIETIOYKaM: CpEHEE BPEMS JOCTABKU COCTABUT OT 28 110 40 qHeil.

Bpewms tpaH3uTa

. Tpansutnoe Bpemsa no TMTM coxkpaieno ¢ 38—53 cyrok no 18-23 cyrok. B 2024
rojy IJIaHUPYETCSt COKPATUTD ITOT CPOK 110 14—18 cyTOK, B TOM uncie o teppuropun Kazaxcrana
- ¢ 6 10 5 cyToK.

. HauGonpimme 3ajgepkku Ha MapuipyTe CBsI3aHbl C  HWHTEPMOJAIBHBIMHU
MepeBaJIkaMHi T'PY30B B MOPTaxX U HEAOCTATOYHOM MPOMYCKHON CHOCOOHOCTHIO Ha OTAEIBHBIX
ydacTKax >KeJIe3HOU JOPOTH.
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. JUia cpaBHEHus, JUIsl HPOXOXJAEHUs eBpasuiickoro CeBepHOro Mapuipyra,
BKJTIIOYAOIIEero B cebst TpaHCCHOMPCKYI0O MarucTpaib KaK 4acTh CBOETO MapIipyra, TpeOyeTcs
oxoJio 19 nueit mexxny Boctounoii Azueli u EBponoii.

Crparernyeckie MHBECTULIMUA U MEXIYHAPOJIHOE COTPYAHUYECTBO SIBIISIFOTCS KIIFOUOM K
PacKpBITUIO MOJIHOTO noTeHuana CpeHero Kopuuopa.

CunbHbIE CTOPOHBI

Crpareruueckoe pacnoJio’KE€HUE: CIY)KUT MOCTOM MeX 1y A3zuei u EBpornoii, obecrieunBas
BAYKHOE 3BEHO U1l MEXIYHAPOAHON TOPTOBIIH.

JuBepcudukanus: mpeparaeT  aJbTEePHATHBHBIA  MapuipyT s NPEANPHSTHH,
CTPEMSAIIUXCS CHU3UTh 3aBUCUMOCTh OT TPaJMLMOHHBIX MapuipyToB uepe3 Poccuto, mossimas
YCTOMYHMBOCTH LIETIOYEK ITOCTABOK.

PacTyiuii ppIHOK: BBITO/IbI OT YBEIMUEHUSI 00BEMOB TOProBin Mexay Asueit u EBpomnoit

[lognepxka CcO CTOPOHBI MPABUTEILCTB: MOJYYaeT MOIIHYIO [OJUTUYECKYIO U
(bMHAHCOBYIO MOJJIEPKKY OT CTPaH-Y4aCTHUI]

CnaOble CTOpOHBI

CrnosxHas JOrMCTHKA: HEOOXOJIUMOCTh MYJIbTUMOJAIBHBIX MEPEBO30K MOXKET J00aBUTh
YPOBHHU CJI0KHOCTHU M MOTEHINAIbHBIE 3a/IEPIKKH.

Orpanudenust UHQPACTPYKTYpPhI: CYLIECTBYIOIIAs HHAPACTPYKTYpa MOXKET HYKJIAThCS B
MOJIEpHU3ALMHU WIN pacliupeHuu 1 3¢ dekTuBHON 00paboTKU Bo3pocIiero Tpaduka.

Hopmartusnble npenarcTBus: Pa3ianuns B mpaBOBbIX M aJIMUHHUCTPATUBHBIX CHCTEMax B
Pa3HbIX CTpPaHaX MOTYT YCIOXHUTh ONlEepaluu

@DUHAHCOBBIC OIPAHWYECHMS: BBICOKHAE II€PBOHAYAIBHBIE MHBECTHLIMOHHBIE 3aTpaThl HA
pa3BuTHE UHPPACTPYKTYPHI MOT'YT CTaTh MPENATCTBUEM

OmneparmonHas 3pPeKTUBHOCTH: Paznmuuust B pa3zMmepax KeIe3HOJOPOKHOW KOJIEU H
TaMOKEHHBIX IPOLEAYPAaX MOTYT CHU3UTh CKOPOCTh TPAH3UTA IPY30B.

BosmoxHocTn

PazButne MHQPACTPyKTypbl: BO3MOYKHOCTH Ul 3HAUUTENbHBIX HWHBECTUIMH B
KEJIC3HOJIOPOKHYI0, AaBTOJOPOKHYIO M IOPTOBYIO HHQPACTPYKTYypy MAJs IOBBILICHUS
MPOMYCKHOM CIOCOOHOCTH U 3 (HEKTUBHOCTH

Poct Toprosnu: pactymuii cpoc Ha 6oJiee ObICTpbIE U Ha/Ie)KHbIE TOPrOBBIE IIYTH MEXY
Azueii u EBponoit

OKOHOMHMYECKHE HMHHUIMATHUBBL IOTCHIMAN JUId COIVIACOBAaHUS C HHULMATUBAMU
HSKOHOMMYECKOT'O Pa3BUTHUS B CTPAHAX-y4aCTHULAX, IPUBJICYCHUE JOTIOJHUTEIbHBIX MHBECTHIIMM.

V3MeHeHHe  TOProBbIX CXEM: TEONOJUTHYECKHE CIBUIM M HEOOXOJIUMOCTh
IUBEpCU(PUKALMM LENOYeK IOCTaBOK I0CNie NaHJIEMHHM MOTYT IOBBICUTh AaKTyaJlbHOCThb
MaplIpyTa.

Yrpo3bl

I'eononuruyeckas HaOpPsHXKEHHOCTb: MOJMTUYECKAss HECTaOWJIBHOCTh B PErMOHE MOXKET
MIOCTABUTh [10]1 YIpo3y 0€30MaCHOCTh U HENPEPHIBHOCTh OEPALUH.

Konkypenuus: [pyrue mapuipyrsl, ocooeHHO CeBepHBbIi KOPUAOP, OCTAIOTCS CUIIbHBIMU
KOHKYpEHTaMHU

DKOHOMUYECKHE KOJIeOaHUs: TI00aJbHble YKOHOMUYECKHUE CHaJbl MOTYT NMPUBECTH K
COKpAILlEHUIO0 00bEMOB TOPTrOBJIH, YTO MOBJIUAET Ha )KU3HECTIOCOOHOCTh KOPHUJIOPA.

DKosornyeckue MpoOeMbl: YCHJIEHHE KOHTPOJS 3a BO3JAEHCTBHEM TpaHCIOpTa Ha
OKPYXKAIOIYI0 Cpely MOXET MPUBECTH K Y)KECTOUCHHMIO IIPaBWJI U JOINOJHUTEIBHBIM
9KCIUTYaTal[MOHHBIM pacxoJaMm.

TpaHckacnuiickuii MeXIyHapoIHbIM TpaHcnopTHbId Mapmpyr (TTM) mnpeacrasiser
co0oi BaXKHYIO TPAHCIIOPTHYIO apTepHIo, coeauHstonyo Bocrounyro Asuto ¢ EBponoit uepes
Lentpansuyto Asuto u Kacnmiickoe mope. Ero crparernueckoe 3HaueHHE BO3pacTaeT Ha (oHe
ryo0aNn3aluy U pacTyliuX MOTpeOHOCTeH B JUBEpCHU(PHKAIIMM TPAaHCHIOPTHBIX myTeil. Tem He
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MeHee, HecMOTps Ha ero noteHuuan, TTM cTamkuBaeTcs ¢ psSaoM mpobieM, KOTOpble TpeOyoT
pELICHUA Ul pEeaIU3alMy €ro IOJHOW OTEHIHAa.

PesyabTaTsl H 00cyxKIeHHe.

[Tpo6nemsbr TpaHcKacIUCKOTO MEXTyHAPOIHOTO TPAHCIIOPTHOTO MapIIPyTa

1. UadpacTpykTypHBIE OTpaHUYCHUS

OpnHOM U3 OCHOBHBIX MPOOJIEM SBIISIETCS HEAOCTAaTOK Pa3BUTOM MHPpacTpyKTypbl. XOTs
3HAYUTENIbHbIE MHBECTULIMM ObUIM HaIlpaBJIEHbl HAa pPa3BUTHE MOPTOB, XKEJIE3HOJOPOKHBIX U
aBTOMOOWJIBHBIX MapUIpyTOB, MHOTHE YYacTKM Mapumpyra TpeOyloT MOJACpPHH3AIUUA U
pacmupenus. [loptel B Kacniuiickom mope, Takue kak Akrtay B Kasaxcrane u TypkmenOamu B
TypkmeHucTtane, HyX Aal0TCS B PacIIUPEHUN MPOMYCKHON CIOCOOHOCTH, YTOOBI CIPAaBUTHCA C
BO3POCIINMU 00bEMaMH IPY30TEPEBO3OK.

2. IlonuTryeckue 1 reornoIUTUYECKUE PUCKH

[Tonutnyeckass HECTaOMIBHOCTh U TEOIMOJUTUYECKHE KOH(QIIUKTHI B PErHOHE MOTYT
CyliecTBeHHO BiHMATh Ha pabory TTM. Crnopel Mexay cTpaHaMM, paclojOXKEHHBIMU BIOJb
MapIlpyTa, MOTYT CO3AaBaTh Oaphepbl [Uisi CBOOOJHOTO MepenBHKeHus ToBapoB. Hampumep,
TEppUTOpUATbHBIE CHOPbl WJIM CAaHKIUKM MOTYT HEraTHBHO CKa3aThCsi Ha CTAOMJIBHOCTH
TPAHCIIOPTHBIX MOTOKOB.

3. [IpaBoBbIe U TaMOKEHHBIE OapbephI

Pa3Hble mpaBoBBIE M TaMOKEHHBIE CHCTEMbI CTPaH, YYaCTBYIOIIMX B MaplIpyTe, MOTYT
YCIOXKHATH M 3aMEUISITh IpoLiecC NepeBO3KH TIpy30oB. HecooTBeTcTBHS B TaMOKEHHBIX
IIPOLEAYPAX U CTAHIAPTAX MOTYT BBI3BIBATh 3aJCPKKU U TONOJHUTEIIBHBIEC 3aTPATHI.

4. DKonoTuYecKue MpooIeMbI

DKOJIOrMYecKHe MOCIEICTBUS TPAHCIOPTHUPOBKU TPY30B TAaKXKe HMPEICTABISIOT cO00M
3HAYUTENbHYIO IPo0aeMy. CTPOUTEIBCTBO HOBBIX MH(PACTPYKTYPHBIX OOBEKTOB U YBEITMUEHHbBIE
00BbEMBI TPAHCIOPTHUPOBKM MOTYT HETaTHMBHO CKa3aThCsl Ha OKpYXarolled cpene, 0COOCHHO B
YSI3BUMBIX PETHOHAX.

IlepcniektrBel TpaHCKaCIMICKOTO MEXAYHAPOAHOIO TPAHCIIOPTHOTO MapUIpyTa

1. Pa3zButHe HHPPACTPYKTYpPhI

Jns pemieHuss UHQPACTPYKTYPHBIX HpoOiaeM TpeOyeTcss MpOoJOJIKEHHE MHBECTHLMH B
MOJIEPHU3ALMIO [OPTOB, JKEJIE3HBIX JOPOI M aBTOMOOWJIBHBIX MapuipyroB. Co3ngaHue
COBPEMEHHBIX JIOTUCTHYECKUX Xa0OB U TPAHCIOPTHBIX Y3JI0B MIOMOXKET YBEJIUYUTh MIPOIMYCKHYIO
CIOCOOHOCTh M COKPATUTh BPEMsl TPAHCIOPTUPOBKU. B wactHOCTH, npoekT «TpaHckacniuiickuit
TPAHCHOPTHBIN MapIIPYyT» BKIIOYAET B €051 IIaHbI 10 CTPOUTENIBCTBY HOBBIX XKEJI€3HOJOPOKHBIX
JIMHUH U yJIy4LIEHUIO CYIIECTBYIOIUX TOPTOBBIX MOIIHOCTEM.

2. Yay4dieHue MeXIyHapOIHOTO COTPYAHUYECTBA

Pa3Butne coTpynHudecTBa Mexay cTpaHaMm, ydacTByromimMH B TTM, moxeT nomous
[IPEO0JIETh MOJIUTUYECKUE M IpaBoBble Oaphepbl. Co3JaHME COINIACOBAHHBIX CTaHIAPTOB U
IIpoueayp JUlsl TaMOXXEHHOIO KOHTPOJIS M TPAHCIOPTUPOBKU TIPY30B MOXKET YIy4UIUTb
3QPEeKTUBHOCTh MaplIpyTa. YCTaHOBJIEHHWE YCTOMUYUBBIX AMIIJIOMAaTHYECKUX OTHOLIEHUH U
3aKIIIOYEHUE COTJIalleHUH O CBOOOJHON TOProBiie W TPAHCHOPTHUPOBKE MOMOTYT YIYYIIHUTh
CUTYaIUIO.

3. IHHOBaIMM U TEXHOJIOTUH

BHenpeHne HOBBIX TEXHOJIOTUH B TPAHCIIOPTHOM cdepe, TAKUX KaK CHCTEMBbI yIPaBICHHUS
JIOTUCTUKOM, aBTOMAaTH3alMs MOPTOB U IM(pOBHU3aLMS TaMOXKEHHBIX IPOLEAYpP, MOXKET
3HAYUTENbHO NOBBICUTH 3(GGEKTUBHOCTh MapuipyTa. Pa3paboTka M BHEIApPEHHE «YMHBIX»
TPAHCIIOPTHBIX PELIEHUH MO3BOJIUT COKPATUTh 3aTPaThl U YCKOPUTH ITPOLIECC IIEPEBO3KHU.

4. DxoJylornyeckasl yCTOMUYNBOCTh

[IpuHsATHE DKOJOTMYECKHM YMCTBIX TEXHOJOTMM M MOAX0M0B B pasButuu TTM Moxer
CIocoOCTBOBATh YMEHBUICHUIO HETaTHBHOTO BO3JCHCTBUS Ha OKpYXKaloIlyio cpeny. Buenpenue
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3€JICHBIX TEXHOJOTHH, TAKUX KaK 3JIEKTPU(PHUKALHS TPAHCHOPTHBIX CPEACTB M HCHOJIH30BAHUE
IbTEPHATUBHBIX MCTOYHUKOB HSHEPrUH, TMOMOXET CJIeJiaTh MapupyT OoJiee yCTOMYUBBIM B
9KOJIOTMYECKOM ILIAHE.

BrIBOABI.

TpaHnckacnuiickuii MEXIyHapOHBIH TPAHCIIOPTHBIM MapHIpyT 00JaaeT 3HAUYUTEIbHBIM
MOTEHLUAJIOM Il Pa3BUTHS TOPrOBIM U 3KOHOMUKHU B LleHTpaibHOI A3uu U 3a €€ npeaenamu.
OpnHako A7 pean3aluy 3TOro NOTEHIMaNIa He00X0IUMO MIPEOJONETh Psl IPOOIeM, CBA3aHHBIX
¢ MH(QPACTPYKTYpPOH, MOJIUTUYECKUMHU PUCKAMH, NPAaBOBBIMU OapbepaMH U SKOJIOTUYECKUMU
BbI30BaMu. COBMECTHbIE yCWIMS cTpaH, ydacTBylomux B TTM, a Takke BHeApeHUe
VHHOBAIIMOHHBIX PEIICHUM W TEXHOJIOTMH IMOMOTYT IPEOJOJIETh CYHIECTBYIOUIME TPYAHOCTH U
PaCKpBITh BOBMOXKHOCTH MapIlIpyTa B IIOJHOW Mepe.
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TPAHCKACIIMHM XAJBIKAPAJIBIK KOJIIK BAFBITHI: JIAMY YIIITH
KHUBIHABIKTAP MEH MYMKIHAIKTEP

AnHoTanus. «TpaHCcKacIHii XaJbIKapaIbIK KK OarbIThl: JaMy YIIIH ChIH-TETeypiHACD
MeH MYMKIHAiIKTep» Makanacekl Ilbireic A3usinbl OpTanbik A3us meH Kacnuil TeHi31 apKbLIbl
Eyponamen GaillaHBICTBIPATBIH MaHBI3Abl KOJIK JAJII31H JTaMBITY/ABIH HETI3r1 acleKTuiepi MeH
nepcrnekTuBaapblH  3epTreial. bynm Oarpit A3us MeH Eypona apacelHOa THIMIL KeJliK
OailylaHbICHIH KypyFa OarsiTTasiraH "bip 6enney, 0ip k0" 6acTaMachIHBIH MaHBI3IbI 0OJIIr1 0OJIBITT
TabblIanpl. Makanaga JamblFaH WHQPaKYpbUIBIMHBIH SKETICHIEYIIUIIri, CasiCH KQHE Ieocascu
TOyeKeNJep, KYKBIKTBIK JKOHE KEIEHJIK KeJepriiep, COHAal-aK ASKOJIOTHUSIIBIK IpolieManap
CHUSIKTHI MapIIPYTTHIH aJ/IbIHAA TYPFaH HETI3T1 ChIH-KaTepJiep KapacThIpbLIa bl

ConbiMeH KaTap, Makajia TpaHCKacIHil XaJbIKapalblK KOJIK OaFbITHIH JIaMBITY/IBIH
arpIMJiaFbl  KoHe OoJylamak MYMKIHIIKTepiH Tangaiinel. WHQpakypbulbiIMFa  KOMaKThI
WHBECTULMSATIAPABIH KAXKETTUIINH, XaJblKapaiblK bIHTBIMAKTACTBIKTBl JKaKCapTyIbl, »KaHa
TEXHOJIOTUSIIApbl €HT13Y/11 )KOHE HKOJIOTHSUIBIK TYPAaKThUIBIKTBI KOCa allFaH/ia, MepcreKTUBaiap
TaJKbIaHAAbl. MapHIpyTThIH TOJIBIK QJIEYETIH ICKE achlpy YIIIH HH(QPaKypbUIBIMMEH, cascu
TOYEKENIEPMEH, KYKBIKTBIK KeAepPTiIepMEH KOHE IKOJIOTHSUIBIK ChIH-KaTepiiepMeH OailslaHbICThI
KeIlTereH mpobsemManap/ sl €HCepy Tajlal eTUIeTiHI aTam o T,

Makanana COHBIMEH KaTap cayldaHbIH aFbIMIAFbl KeJeMl JKOHE OHBIH ©ocyl OOMBIHIIA
OoypKaMIap, HWHBECTUIMSIIBIK KAKETTUTIKTEp »oHe TTM OoifblHIIA TackManaay KyYHBIH
ConTycTik A0Ii3 KOHE TEHI3 JKOJJAAaphl CUSAKTBHI 0acka MapIIpyTTapMEH CalbICTHIPY TYypasibl
nepekTep kenTipuireH. KymiTi koHe oyci3 JKaKTapbl, COHIA-aK MapmIpyTThl JaMBITy YIITIiH
BIKTUMAJI KaylnTep MeH MYMKiHAikTep OepinreH. KopwIThiHabpl TpaHCKacmuii MapHipyThIHBIH
TOJBIK OJICYeTIH JKOHE OHBIH XalblKApaJbIK cayAajJarbl pPeJiH ally YIIIH CTpPaTerusuIbIK
BIHTBIMAKTACTBIK IT€H WHBECTHUIMSUIAPAbIH MaHbI3IbLIBIFBIH KOPCETE/I1.

Tyiinai ce3aep: xeiik 6arbiTel, TMTM, TpaH3UTTIK 9JI€yET, JTOTUCTHKAJIBIK kK002, KOJIIK
TIOITI31, KETKI3Y Ti30eri.
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TRANS-CASPIAN INTERNATIONAL TRANSPORT ROUTE: CHALLENGES
AND OPPORTUNITIES FOR DEVELOPMENT

Abstract. The article «Trans-Caspian International Transport Route: Challenges and
Opportunities for Development™ explores the key aspects and prospects for the development of an
important transport corridor connecting East Asia with Europe through Central Asia and the
Caspian Sea. This route is an important part of the "One Belt, One Road" initiative aimed at
creating an efficient transport link between Asia and Europe. The article examines the main
challenges facing the route, such as the lack of developed infrastructure, political and geopolitical
risks, legal and customs barriers, as well as environmental problems.
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In addition, the article analyzes the current and future opportunities for the development of
the Trans-Caspian International Transport Route. Prospects are discussed, including the need for
significant investments in infrastructure, improved international cooperation, the introduction of
new technologies and environmental sustainability. It is noted that in order to realize the full
potential of the route, it is necessary to overcome many problems related to infrastructure, political
risks, legal barriers and environmental challenges.

The article also provides data on the current volume of trade and forecasts for its growth,
investment needs and comparison of the cost of transportation by TTM with other routes such as
the Northern Corridor and sea routes. The strengths and weaknesses, as well as possible threats
and opportunities for the development of the route are given. The conclusion underlines the
importance of strategic cooperation and investment to unlock the full potential of the Trans-
Caspian Route and its role in international trade.

Keywords. Transport route, TMTM, transit potential, logistics project, transport corridor,
supply chain.
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HAHOMATEPHAJIbI U CUHTE3 'MBPUTHBIX TEXHOJIOTHUI ITPH
®OPMOOBPA3ZOBAHUU AETAJIEM TPAHCIIOPTHOI'O
MAIIUMHOCTPOEHUA

AnHoTanus. CraThs MOCBSILIEHA BOMPOCY OLIGHKE MPUMEHEHHs] HAHOMAaTEepUaJOB B
TUOPUAHBIX TEXHOJOTUAX TNpu o00paboTke Jeraneil TpPaHCHOPTHOTO MAIIWHOCTPOCHHUS.
[IpennoxeHbl U PacCMOTPEHBI CIOCOOBI MOBBIINICHUS KadecTBa W HAIEKHOCTH  TOPMO3HBIX
CUCTEM M CBEPXIPOYHBIX MPYXKHH U T.A. C y4ETOM KOHTPOJS W JUArHOCTHKH MapaMeTpoB
MaTepHUaIoB ¥ HOHOTEXHOJIOTHI Ha UX OCHOBE.

KaroueBbie cJoBa. HaHOMaTepI/IaHLI, ACTalIM, TpaAULUOHHBIC KW AJJUTHUBHLIC
TCXHOJIOTMH, KAYECTBO U HAJIC’KHOCTDb, KOHTPOJIb U INAarHOCTHUKA.

Beenenue.

Tpancnoptaas cucrema OAO «PXK][» npeanonaraet MOOMIBHOCTh U MAaHEBPEHHOCTH KaK
Bcex BUIOB noaBrxkHOTO coctaBa (IIC) u myreBbix mamun (IIM), Tak U cUCTEMBI B IIEIOM MpU
coOr0IeHUN HATMYUS He0OXO0JMMBIX PE3EPBOB MPOMYCKHOM U MPOBO3HOM criocobHocTH. Ha poct
rpy3oo6opoTa I1C mpon3BoACTBEHHOM MPOAYKIIMHU BIUSAET Ka4eCTBO, 0€30MaCHOCTh, HAIEKHOCTb.

Texnonoruueckue mporecchl (GopmMooOpa3zoBaHUsI 3arOTOBOK B MAIIMHOCTPOCHUU TI0
METOJly MX HCIOJHCHHUs MPUHATO MoIpa3nenath Ha TpaauuuoHHble (TT) u agguTuBHBIE
texHosioru (AT), nanorexnonorunm (HT): 1) ocasrxcoenue; 2) rumve; 3) popmosanue; 4)
2anveanoniacmuKa; 5) oopadomka mamepuanos oasienuem, 6) mexanuueckas oopadomka
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mamepuanoe pesanuem; 1) rnekmpogusuueckan u 3rneKmpoxumuyveckas oopadoomka; 8)
cOopKa — TEXHOJOTUYECKHH MpOIecC, NP KOTOPOM IMPOUCXOIUT OOpa3oBaHME PAa3bEeMHBIX U
HEpa3bEMHBIX COEAUHEHUM, COCTABHBIX YACTEH 3arOTOBKU WJIM M3AEIUS IIyTeM HAaBUHUYMBAHUS,
CBapKH, MalKH, KJIENKU, CKIICUBAHUS U T.1.; 9) axauTuBHbIe TexHoaorun (AT) — TexHonoruu
W3TOTOBJICHUS JeTaiu (M3MeNus) 10 JaHHBIM [HQPPOBOW MOJEIH METOJOM TIOCIOWHOTO
no6asienus Matepuaia; 10) nanorexnosnorum [ 9-11] .

MarepuaJjibl 1 METOABI.

Texnonornu «ymMHbIX» npou3BoAcTBeHHbIX cucteM (YIIC) adpdexTuBHO npUMEHSIOTCS B
MalIMHOCTPOEHUH B BUe rnOKkux npousBoacTBeHHbIX cucteM (I'TIC), koTopas cocTOUT U3 Tpex
MOJICUCTEM: 1-3arOTOBUTEIHHON 00paOOTKH - Ky3HEUHO-IITAMIIOBOYHOE, TUTEHHOE, CBAPOYHOE,
nepepaboTKa MjIacTMacc M MOPOIIKOB, TEPMUUECKOE MPOU3BOJICTBO U T.J.); 2- OKOHYATEIbHOU
00paboTku — obpaboTka MarepuanoB pezanuem (OMP); 3-cOopouHoii, 0ObETUHEHHBIX €IUHON
TPaHCIOPTHOM U HMH(QOPMAIIMOHHO-YIPABISIONIEH CHCTEMaMHU, HHTETPAJIbHO CBSI3aHHOU C
KOHCTPYHPOBAHUEM U TEXHOJIOTHUEH U3rOTOBIECHUS U3ENINMN, YTO CO3JIaeT YCIOBUS ISl B3AUMHOTO
MIPOHUKHOBEHHUS MOJICUCTEM U MHTErpalliyl TPAJAULIMOHHBIX, aJJIUNTUBHBIX U HAHOTEXHOJIOTHH [ 2-
7,9-13].

Pa3Butne mudpoBeix TexHONOTHH B 065acTH npoekTupoBanus (CAD), MoaenupoBanus u
pacuetoB (CAE) u mexanoo6pabotku (CAM) BBI3BAJIO POCT alIUTUBHBIX TexHOJoruid (AT) mst
W3TOTOBJIEHUS Pa3HOOOpa3HBIX MHCTPYMEHTOB U JUTeHHBIX ¢opM, aeraneir HTTC u IIC. Ha
ocHoBe AT co3marorcsi poOOTU3MPOBAHHBIC TEXHOJOTUYECKHE KOMIUIEKCHI W THOKHE
IIPOU3BOICTBEHHBIE MOJYNHU JUId «nedaTw» (3D-npuHTephl) NOPOIIKOBBIMH, KOMIIO3UIIMOHHBIMU
U HaHOMaTepuajlaMH, KOTOpble KiIaccu(UIUPYOT:1) Mo MpUMEHSIEMBIM MaTepuaigaMm (KHUAKUE,
ChINy4YHe, I[OJMMEPHbIC, MeTAJIONOPOMIKOBbIe M T.JA.); 2) MO HAIUMYUIO JAa3epHOIro
000pynoBaHus; 3) MO METOJaM TOABO/Ia SHEPTHH I (PUKCAIUU CIIOS TIOCTPOCHHUS (C TTIOMOIIBIO
TEIUIOBOTO BO3JEHCTBUs, OONy4eHHs YNbTPa(pHOJIETOBBIM WM BUAUMBIM HU3Iy4EHHEM,
MTOCPEICTBOM CBSI3YIOIIErO COCTaBa M T.1.; 4) Mo MeTonaM (pOopMUPOBaAHHS CJIOS;, S5) MO THITY
JBYDKEHUS U T.JI.

Pe3yabTarsl M 00CyKIeHUs.

®dopmoobOpazoBanue jgeranu 1pu AT OCHOBBIBaeTCS Ha IOCIOWHOM HapalluBaHUH
W3JIENUs CTPYHHBIM WM JIa3€PHBIM CIOCOOOM (KOHIIGHTPUPOBAHHOM SHEpTHei) mo mudpoBoi
MOJIENH, a BBIMYCK zetaneid ¢ nmomompbio AT (3D-mevarh) OTIMYAOTCS OT TPAAUIIMOHHBIX
TEXHOJIOTUH CIeNYIOIUMH MPEUMYIIEeCTBaMU: 1) U3roTOBJICHUE JIeTael J1000i CI0KHOCTH H3-
3a OTCYTCTBHS OFPaHUYCHHM, CBOMCTBEHHBIX TPAJAULIUOHHBIM TEXHOJIOTUSAM; 2) BBISIBICHUE
BO3MOJKHOCTEH HOBBIX JI€TAJICH B TPAHCIIOPTHOW TEXHOJIOTMYECKOM cUCTEME, T.€. IPUMEHCHHE B
JMArHOCTHKE Y3JI0B (neTaneil); 3) CHUKeHHE MacChl IeTalH He CKa3bIBAETCS HAa UX IPOYHOCTH; 4)
WCIIOJIb30BaHUE MaTepHasia sl GopMUPOBAHUS M3ACIUS MUCKIIOYAET OTXOJbI IPOM3BOJICTBA U
CHIDKAeT TPOU3BOJACTBEHHBIE pAcCXOJbl, IOCKOIbKY He TpeOyeT Misi Hayana mpolecca
MCIOJIb30BAHUSI MACCHUBHBIX 3arOTOBOK M3 METaJlla WM IUJIACTHKA M MOCIEAYIONIETO yIaICHUS
M3IUIIKOB MaTepuaja ¢ MOMOIIbI0 00paboTku marepuanoB peszanueM (OMP) — cBepnenue,
¢bpe3epoBaHreM, TOYCHHE U T. I JUISI MOTy4eHUs TpeOyeMol KOH(UTYpallui U TOYHOCTH.

HaHoTexHO0JIOTUM — COBOKYITHOCTh METOJOB OOpaOOTKH, HM3TOTOBIEHUS, W3MEHEHUS
COCTOSIHUSI, CBOUCTB, (DOPMBI CHIpbs, MaTepHaia, OCyHIECTBISIEMbIX B MPOIECCE MPOU3BOJCTBA
MPOJIYKIIMM B HAHOMETPOBOM JAuarna3zoHe. «ChIpbeM» SIBISIFOTCS OT/AETIbHbIE aTOMBI (CUCTEMBI), a
HE TPUBBIYHBIE B TPAJAULMOHHOW TEXHOJIOTUH MHUKPOHHBIE WJIM MAaKPOCKOMUYECKHE OOBbEMBI
Marepuaia, CojepXkallie MUJUIMApsl aTOMOB M MOJIEKyJd. B oTiaumume oT TpaauuuOHHOMN
TEXHOJIOTMHM JJIi HAaHOTEXHOJIOTUU XapaKTePEeH «UHIUBUIYAIbHBII» MOAXOMA, MPU KOTOPOM
BHEIIIHEE YIPaBJICHUE JOCTUTAET OTACIbHBIX aTOMOB M MOJIEKYJ, YTO MO3BOJSET CO3JaBaTh U3
HUX Kak «Oe3nedeKTHhIe» MaTepuaibl ¢ MPUHIUIUAIBHO HOBBIMU (DU3UKO-XUMHYECKUMH U
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OMOJIOTMYECKUMH CBOMCTBAaMH, TaK U HOBBIE KJIACCHI YCTPONCTB C HAHOMETPOBBIMU pa3MepaMu
[1-11].

Oco0OeHHOCTH KOHTPOJIS KadecTBa B TPAJAUIMOHHOM H aJIMTUBHOM TPOM3BOJCTBAX —
KOHTPOJIMPOBATh M JAMArHOCTUPOBATH MapameTpbl ((akTopbl), KOTOPHIE BIHUSIOT Ha KA4€CTBO
BBIXOJHOM MPOAYKIMHU. Tak MpH NpOU3BOACTBE U3JENUN ¢ moMoIbio AT Mbl HE MOKEM YBUIEThH
kadecTBO 3D-medatu BHYTpU U3JEIUs (KQYECTBO CIEKAHUSI METAJUIMYECKOTO MOPOIIKa BHYTPH),
a KOHTPOJIMPYEM TOJBbKO HAapYKHYI IOBEPXHOCTh JAeranu. Heo0XxoauMo KOHTpOIMpPOBAaTh
TFEOMETPUIO U3ZENHs, HOTOMY YTO IOCJE TEXHOJOTHYECKOTO MPOLIECcca BhIpAIlIUBAHUS U3AEIIu,
a TaKXKe TOCJIEe Pa3JIMUHBIX MPOLIECCOB MOCTOOPAOOTKM (TEPMHUECKUX, MEXAaHHMYECKHX U JIp.),
TEOMETPHUSI U3/ICTUSI MOKET MEHATHCA, YTO HEOOXOMMO YUUTHIBATh Nipu MojenupoBanuu CAD-
Mojnenn. HeoOxomuM BXOJHOW KOHTPOJIb W JUArHOCTHKA PACXOJHBIX MaTepHUaliOB
(METa/ITIOOPOIITKOBBIX KOMITO3HMIIMM) W KOHTPOJIb TPEOOBAaHUN K CHIPbIO HAa COOTBETCTBUU
peanbHBIM 3HaUeHHsIM. OCHOBHBIMU 3J7ieMeHTaMu TypOyiieHTHBIX YIIC, ompenenstommnx KauecTBo
U HUX TEeXHUYECKWe TmokazaTeqd  A(PQPEKTUBHOCTH  IPOU3BOJCTBA,  SBIAIOTCA: -
OBICTPOJECHCTBYIOIIMM  MCHOJHUTENbHBIA  (pabounit) opran (MO)  TeXHOJIOrMYECKOTro
o0opynoBaHus; 2- AaT4UKU (ceHcophl) — GyHKIMOHaNbHBIE MpeoOpazoBatenu (PII) Bbicokoi
TOYHOCTH M HAJICKHOCTH, CTAOMIBHOCTH W OBICTPOJCUCTBUS, YHU(DUIIMPOBAHHBIC, ¢ HU3KUMHU
MaccorabapuTHBIMU MTOKA3aTEIsIMU YHEPronoTpedIeHus. ITO 3aCTaBIsAIOT UCKATh BO3MOKHOCTH,
KaK KOHCTPYKTHBHO TEXHOJOTUYECKOTO COBEPIICHCTBOBAHUS JJIEMEHTOB U CTPYKTYPHBIX CXEM
u3BectHbIX O u @I, Tak 1 co31aHMs HOBBIX METOIOB MX cuHTe3a [1-13].

[IpuMeHeHre MOPOIMIKOBBIX, KOMITO3UIIMOHHBIX, HAHOMATEPHUAIOB U THOKUX TEXHOJIOTHI
Ha UX ocHOBe [7- 13], mapameTpsl KOTOPHIX HEOOXOAMMO KOHTPOJIMPOBATH, TUATHOCTUPOBATH U
YIPABJIATH C TIOMOIIBIO COBPEMEHHBIX JATYMKOB M YCTPOMCTB, 00ECIIEYUT KauecTBO nerajicii. B
OCHOBE BBHIOOpa JATYMKOB JICKUT NPUHIUI MAKCHMAJBHOIO COOTBETCTBHUSI TpeOOBaHMIA
M3MEPEHUH ¥ BO3MOXHOCTEH (XapaKTEpHCTHK) JaTdyWka. AJEKBAaTHBIA BBIOOp TpedyeT
anpUOPHBIX 3HAHUHU, KaK 00 00bEKTEe U3MEPEHUI, TaK U O JaTUYMKaX, U3 KOTOPHIX JAOKEH OBITH
caenaH BeI0Op. Eciu TpeOyeMoro COOTBETCTBHS IOCTHYD HE yIAETCsl, TO HEOOXOIUMO YOSAUThCH,
YTO TpeOOBaHUS K JATUHUKY SIBJISIFOTCS IPUHLIUIIMAIBHO PEAIM3YEeMbIMHU, a JUIsl  PEHICHUS TaKHX
3a/la4 MPUMEHATh TEXHOJOTHIO MPOMBIIIIEHHONH KoMIibioTepHor Tomorpaduu (KT) — meron
BOCCTaHOBJICHUS] BHYTPEHHEH CTPYKTYpPhI 00bEKTa MOCPEACTBOM MHOT'OKPATHOTO MMPOCBEUNBAHUS
B Pa3JIMUHBIX Tepecekaronuxcs HampaBieHusx. B AT wyxHo npumensts KT mnsa orpabGoTku
PEXKUMOB CHHTE3a TEXHOJIOTMM: KaXKJI0€ W3/EJIUe YHHKAIbHO, KaK W BCE MapaMeTpbl IJs €ro
M3TOTOBJICHHUS, KOTOpbIE  Jydlie mmojo0OpaTs eme 10 popmMooOpa3oBaHus (BbIpALIABAHMS)
U3JIeNusi, 9YTOObI COKPATUTh MPOLEHT Opaka (HEroAHOW MPOIYKIIMH) U COKOHOMUTH PACXOIHBIH
Marepual.

TpancriopTHOE MAIIMHOCTPOCHHE SBISETCS MOTPEOUTENIEM HAHOCTPYKTYPHPOBAH-HBIX
MaTepuanoB (CTalu W YYT'yHbI, TUTAaH U €ro CIUIaBbl, allOMUHHUEBHIC CIUIaBBI, KepamMHuKa U
IJIaCTMACCHI, TMOPOIIKOBbIE M KOMIIO3UIIMOHHBIE, MAaT€PHAIIbl C MaMATHbIO) M KOMILIEKTYIOIINE
HaHouznenui [4-13]. DxoHOMHYECKUI addekT nocTturaeTcsi OT BHEAPEHUS TEXHOJOTHU
HAHECEHHs U3HOCOCTOMKUX HAHOMOKPBHITHI Ha pexyiue nucrpymenTsl OMP (cBepia, dpessl u
T.J.), IITaMObl U Tpecc-POopMbl B KY3HEUHBIX MalllMHAX 00pabOTKH MaTepuajoB JaBICHHUEM
(OM[I), nuteitHple (OpPMBI, a TaKkKe H3HOCOCTOMKHUX, KOPPO3HOHOCTOMKHX, >KAPOCTOMKUX W
BOJIOOTAJIKMBAIOIIMX MOKPBITUHN JeTaliell MallliH U MEXaHU3MOB JUTsl TioiBIkHOTO coctaBa (I1C)
u myreBbix MamuH (IIM) B yenoBusix PXK/I, Bkirodas s7eMeHTH TOPMO3HBIX CHCTEM U MOJIBECKY
(TpY>KUHBI).

HanoctpykrypupoBanHasi npoayKuust (AeTanu, Y3Jbl, arperatbl) HHCTPYMEHTAILHOTO U
TpUOOTEXHUYECKOTO HANPABIEHUS ¥ TEXHOJOTHS HAHECEHHWsS] HAHOMOKPBITUN  YIYYIIUT
KaueCTBEHHbIC TMOKa3arenu (IMPOYHOCTh, TBEPJAOCTh, IUIACTUYHOCTh, M3HOCO- JKapo W
KOppPO3UMOHHAsI CTOMKOCTh MU T.I.) TOCPEICTBOM BBEJIEHHUS TOrO0 WJIM HMHOTO 3JIEMEHTa B
aIbTePHATHBHBIN TEXHOJIOTHYECKHH Mpoliecc (IUThe, MPECCOBaHNEe, HAHECEHUE TTOKPHITUH U T.11.),
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IIOJIyYE€HUSI HAHOIOPOIIKOB M HAHOMIPOAYKTBI, B KOTOPBIX HCHOJIb3YIOTCS HAHOTEXHOJIOTHH,
KOHCTPYKIIMOHHbIE KOMIIO3UTHBIE MaTepuanbl Ha 0a3e BBICOKOMPOYHBIX BOJIOKOH JUIA
IIPOMBIIIJIEHHOTO  IPUMEHEHHUS B  ABUACTPOEHUM,  HKEJIE3HOJOPOXKHOTO  TPaHCIIOPTa,
aBTOMOOWIJIBHOM U cTpouTenabHO-10pokHON Texauke (HTTC), ans mpomsBojacTBa abpa3sWBHBIX
MaTepHalIoB, OyPOBBIX M METAIUIO00PAOATHIBAIONINX HHCTPYMEHTOB. DTa MPOYKIUS HE YCTYMAET
HMMIIOPTO3aMEIIAoNIel MPOAYKIIUH, OOECIEeUNBAIOUIUX IOBBIILIEHUE KayecTBa W HaJEKHOCTU
MalIuH U MEXaHU3MOB.

OTO cTajnpHblE U KEPAMHUUYECKUE H3/ENIUs KOHCTPYKIMOHHOTO, MHCTPYMEHTAJIBHOIO U
TpUOOTEXHUYECKOTO HA3HAYCHUsS, HEp)KABEIOMKE OO00JI0OYKH, (UTUHTH HOBOTO ITOKOJICHHS,
W3JIeNHsS ISl TPAHCIOPTHOTO MATMHOCTPOEHUS!.

[Ipon3BoICTBO YNbTpaAUCIIEPCHBIX HAHOTIOPOIIKOB HAILIJIM IPUMEHEHUE B y3JIaX TPEHUs
BCEX BHJIOB O0OpYIOBaHUS: TEXHOJOTUM BOCCTAHOBJIEHHS W3HOIIECHHBIX Y3JIOB M MEXaHHU3MOB
MIPOMBIIIJIEHHOTO 00OpYy/I0OBaHUs /10 MEPBOHAYAJIBHBIX MapaMeTPOB C MOMOUIBIO CHEHUAIbHBIX
peMOHTHO BoccTaHoBUTENbHBIX cocTaBoB (PBC). Croumocts penoBamuu (pemonta) no PBC
TEXHOJIOTUU B 2—3 pa3a HUXKe, YeM IPH HCIOJIb30BAHUN OOBIYHBIX TEXHOJOTUH, YTO MO3BOJISET
3aMEHHUTh IUTAHOBbIE PEMOHTHI JeTaneid o0OpyHOBaHUS  ILIAHOBO-TPEIYNPEIUTEIbHON
00paboTKOil C yBeIMUEHUEM MEKPEMOHTHOTO cpoka B 1,5—2 paza. DKOHOMUS AJIEKTPOIHEPTUU U
toruiBa nocie PBC cocrasnsger 10-15 %. DTa TeXHOIOTHS UCHOJB3yeTCS Ha MPearpHUsITHSIX:
MOoCKOBCKO# JKeJIe3HOU Jopore U MeTponoiuTeHe, Ha «Camore» u T.4. D ekt odecrieunBaeTcs
Ha METaJUIMYECKON WM KepaMHuecKOll OCHOBE, B pe3yibTare oOpa3oBaHUS B MOBEPXHOCTHBIX
CIIOSIX U3JIeNnust HaHO(a3HbIX KoMIUTIeKcoB [12-16]. HanocTpykTypu3anus noBepxHocTel neTanei
MTOIIMITHUKOB cKoJbxkeHus (kadeHus1) [1C u [IM moBeIaeT ux I0JTOBEYHOCTHh B 2—3 pasa (c
150-200 mo 500-600 MH. IUKIIOB), MOJTOBEYHOCTh WHCTPYMEHTa BO3pacTaeT B 5—6 pas.
[Topomkun MeIHBIX CIUIABOB HCIOJIB3YIOTCS JJI IPOU3BOACTBA MPOTUBOM3HOCHBIX MPENApPaTOB
Mmapku PuMET, Bkiroyarompe HAHOYACTHUIBI, AKTUBHBIE B 30HAaX TPEHUS U TMOKPHITHIE
CHeIUaIbHOM 000JI0YKOM, KOTOPhIE CBOOOHO UPKYIUPYIOT B Maciie, He B3aUMOJICHCTBYSI C HUM,
a MCMOJIb3Ys €ro Kak CpeJICTBO JOCTABKU B 30HbI TpeHUs. 11011 neiicTBuEM BBICOKOM TeMIIepaTyphl
U JIaBJICHUS, KOTOpble HEOOXOJAMMO KOHTPOJIMPOBAaTH M JUAarHOCTUPOBATH, HAHOYACTHUIIBI
AKTUBUPYIOTCS U HAYMHAKOT CO3JaBaTh HA IMOBEPXHOCTH IAp TPEHHUsS HOBBIM CIOW, KOTOPBII
oOpa3yercs Mpu B3aUMOJICHCTBUHM YacTHUIl NpernapaTa U MPOIYKTOB H3HOCA METAJUIMYECKOM
MOBEPXHOCTH M MPUHUMAET Ha ceOs BCI0O HArpy3Ky C MOBEPXHOCTH map TpeHus. [lpu stom
HaOJI0JAIOTCS CIETYIONINE TPOLECChl: 1) HopMaIu3aIus CTPYKTYPbl KPUCTAIUTMUECKON PelIeTKU
MaTtepuana; 2) CHITHE MOBEPXHOCTHOH yCcTanocTu; 3) 3an0JHEHHE 3aIUPOB.

Ha npennpustusx PO peanuzyrores tpagunuonnsie (T) u agnutuBabie TexHonoruu (AT)
Ha HAaHOYPOBHE: 1-3JIEKTPO3IPO3MOHHAS HaHOpa3MepHas oOpaboTka paboYrM HHCTPYMEHTOM; 2-
AIIEKTPOXUMUYECKAs OTJENIOUHAs U pa3MepHasi 00paboTka pabouyrnX MOBEPXHOCTEH HArPyKEHHBIX
JeTalled MalllMH U MEXaHU3MOB; 3- MOHHO-IIA3MEHHOE YIPOYHEHUE WHCTPYMEHTA, AeTaliel
MalllMH ¢ HAaHECEHUEM MOKPBITUS TOJIIMHON 10 2 MKM, MOBBIIIAIOIINE UX paOOTOCTIOCOOHOCTS ;
4- Momudukanys MOBEPXHOCTH 32 CUYET TEXHOJOTHMH CKOPOCTHBIX XHMHKO-TEPMUYECKUX
B3aMMOJICICTBUI TUIA3MEHHBIX CTPYH C MOBEPXHOCTHIO METAJIa C LEJIbI0 MOBBIIIEHUSI U3HOCO U
KOPPO3MOHHON CTOMKOCTH, TBEPAOCTU JIETMPOBAHHBIX CTalled; 5- 3aKajJka MOBEPXHOCTU Ha
[IIyOMHY JI0 2 MM C BO3MOKHOCTBIO PETYJIMPOBAHUS TApaMETPOB OBEPXHOCTHOT'O CJI0sT; 6-MOHHO-
IUTa3MEHHOE OCAKJCHUE C IMOJydeHUEM IMOKPBITHUS M3 CIIEKTpa MaTepHuajoB JIIOOOr0 cocraBa C
3aJJaHHOU CTPYKTYpOl (HAHOKPUCTAIIIMYECKOH, aMOp(HOM, KPUCTATUINYECKOHM, KOMITO3UTHOM); 7-
MPUMEHEHHE MOJUMEPHOI0 HAaHOKOMIIO3UTa U 00OPYAOBaHUS AJsl CUHTE3a HaHOKEPaMHYECKHX
MOKPBITUM; §-CO3JaHME TEXHOJOIMU IPOU3BOJCTBA CBEPXBBICOKONPOYHBIX NPYXKHH U
U3HOCOCTOMKUX W3AEIUNH U3 HAHOCTPYKTYPHBIX KEPAMUYECKMX M METAJTIOKEPAMUYECKUX
MaTepHaoB; 9-co3gaHNe MOHOJIMTHOTO TBEPJIOCIJIABHOTO METAJIOPEKYIIEr0 MHCTPYMEHTa C
HAaHOCTPYKTYPUPOBAHHBIM MOKPBITUEM U PEXKYILEr0 MHCTPYMEHTA U3 CBEPXTBEPAOIO Marepuaa
U T.1..
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[oxazarenu kauecTBa (HaI€KHOCTb, JOJITOBEYHOCTD, PECYPC U T. 1) A€TaJeld TPAHCIIOPTHOTO
MAaIlIMHOCTPOEHUS], W3rOTOBJIEHHBIX II0 HOBOM TEXHOJOIMU YBEIMUMBAIOTCA B 2-5 pasa ¢
HAaHOMETPOBOM TOYHOCTBIO INPH UCTIOJIb30BaHUM  O0OPYAOBAHUS  AIEKTPOUCKPOBOM u
ANMEKTPOXUMUIECKON 00paboTKH, (hpe3epoBanus U IUTH(GOBAHHMS, IOJTUPOBAHUS U JOBOJKK | Ap. [ 1-
13].

Tpenn — TexHONOrHWsl HallbUIEHWE HAHOMATEpUajoB Ha U3JCNIUA C IOJy4YECHHEM
HAaHOCTPYKTYPUPOBAHHBIX  IMOKPBITUM,  HAHOCUMBIX  METOJAaMH  BBICOKOCKOPOCTHOI'O
ra30TepMUYECKOr0 HANBLICHUS MCXOJHBIX MaTepualioB B BHUJE PacTBOPOB WM CYCHEH3UH,
COJIEp’KalllUX HAHOpa3MEpHbIE YAaCTULBl IO3BOJISIET MOJy4aTh MOKPBHITUS C 3aJaHHBIMU
xapakrepuctukamu B ycinoBusix OAO «PXK/]». HanorexHosnoruu pemarot npodieMy TpeHUs U
KOPpPO3UH MaTepHajioB MyTEM MPUMEHEHMs] HAaHOPAa3MEPHBIX YACTHUI] B MHTUOUTOpPAX KOPPO3UHU
HOBOTO Martepuana. OJHON W3 JUHAMHYHO Pa3BUBAIOIIMXCS OOJIACTE HAHOTEXHOJIOTHM SIBISIETCS
pa3paboTKa ¥ IPOU3BOJICTBO BBICOKOI(P(PEKTUBHBIX AHTU(MPUKIMOHHBIX, HMPOTUBOM3HOCHBIX MU
oxJiaxkaaromumx coctaos st JIBC, mpuMmeHeHne KOTOphIX MPUBOIUT K COKPALLIEHUIO pacx0/1a TOIJIMBA
Ha 2—7 %, u3Hocy netanei B 1,5-2,5 pa3a, yBenTU4eHNIO MOIIHOCTH ABUratesns Ha 2—4 %.

Texnonorus no0aByieHUs HAHOYACTHUI] B TPAHCIIOPTEPHBIE JIEHTHI, pad0UMii OpraH JEHTOYHOTO
KOHBelepa, yBEMYMBACT UX TMOKOCTh M YMEHBIIAET H3HOC. TexHonoruss HaHECEHUS
HaHOCTPYKTYPUPOBAHHBIX ITOKPBITHI YBEITMYMBAET U3HOCOCTOMKOCTh MHCTPYMEHTA B 2—2,5 pa3a
U OCHOBBIBAETCS HAa METOJIE€ BaKyyMHOTO OCaXJEHHUS W3 IUIa3Mbl, MOJIydaeMoOil B pe3yabTaTe
ucnapeHus Marepuana. Takoe TEXHUYECKOEe pellIeHHE MOBBIIIAeT H3HOCOCTOMKOCTh MHCTPYMEHTA,
YTO MO3BOJISIET MPOU3BOIUTE 00PAOOTKY METAIOB Ha 00JIe€ BRICOKMX CKOPOCTSX M YBEITUUNBACT
CPOK CIIy>KObI MHCTPYMEHTA. YJIy4llIeHHE TEeXHUYECKHX XapaKTepUCTUK (TBEPAOCTb, BSIZKOCTh)
WHCTPYMEHTa C HAHOMOKPHITUSAMHU i TexHojorud OMP) mnpuBOAUT K YBEITHYCHHIO
MIPOU3BOJIUTENBHOCTH TPyAa U CHUKEHHMIO Ce0ECTOMMOCTH HW3rOTaBIMBAEMOM IPH MOMOIIU
uHcTpyMeHTa. [lo cpaBHEHHIO C MHCTPYMEHTOM 0€3 MOKPBITUS IPOUCXOAUT yBeTUYeHHE 00beMa
CHUMaeMoro Metajuia B 2-2,5 pasza, CTOMKOCTh MEXKIy MEepEeTOYKaMUh M CKOPOCTh PE3aHUs
Bo3pactaer B 1,5-2 paza. Co3maHue NPEUU3UOHHBIX, SJICKTPOXUMHUYECKHX CTAHKOB U T.I.
HAXOJHUT IPUMEHEHHUE B IBUTaTENIECTPOCHUH, SHEPTeTUKE, UHCTPYMEHTAILHOM IIPOU3BOICTBE IS
M3HOCOCTOMKUX M3JIENUNA U3 HAHOCTPYKTYPUPOBAHHON KEPAMHUKH U METAIFIOKEpAMUKH, a K HUM
OTHOCATCS. W3JAEIUS U Y37l C YHUKaJIbHBIMH CBOMCTBaMH: BBICOKOW MPOYHOCTHIO,
M3HOCOCTOMKOCTBIO, YCTOMYMBOCTBIO K KOPPO3UH, TETJIOCTONKOCTHIO: TIOJUIUITHUKYA CKOJIbKEHUS
Y KOJIbIIa TOPLOBBIX YIJIOTHEHUH, OCEBOM HHCTPYMEHT, CMEHHbIE MHOTOI'PAHHBIE IJIACTUHBI U T.JI.
J1J11 HAaCOCHOM TEXHUKHU (CUCTEM) BBIITYCKAIOT U3 HAHOCTPYKTYPHBIX METAJUIOKEPAMUK Pa3JInYHbIC
TpUOOTEXHUYECKUE U31eus (y3IIbl, TOABEPKEHHBIEC TPEHUIO U U3HOCY), PA0OTAIOIINX B CIOKHBIX
YCIOBUSX HKCIUTYaTaIlMM U UMEIOIIUE MOBBIIIEHHYIO U3HOCOCTONKOCTh; PACIIMPEHHBIN JHana3oH
pabounx TeMmmeparyp; XHUMHYECKYI0 WHEPTHOCTb. Hcnonb3oBaHne HaHOCTPYKTYPHBIX
MaTepuagoB IMO3BOJSET IMOBBICUTH PECYypC M HAJIEKHOCTh MPOMBIIUIEHHOTO HACOCHOTO
obopynoBanusa Ha 20-30 %. Bblllyck KepaMHUeCKOrOo M METAITIOKEPAMUYECKOTO PEXKYIIEeTOo
uHctpymenTta st OMP MerannoB ¥ KOMIIO3UIIMOHHBIX MAaTEPHUAaiOB, XapaKTEPHU3YIOIIMXCS
BBICOKOW  TBEPJOCTHIO, MPOYHOCTHIO U TEPMOCTOMKOCTBIO  IMO3BOJMUT  YBEJIUYUTH
IIPOU3BOIUTENILHOCTh 00paldaThIBaIOIIEro 000py0BaHNUs, TOBBICUTh TOYHOCTh T€OMETPHUUECKUX
napamMeTpoB NpHu 00paboTKe JeTanei.

HoBble KOHCTPYKTHBHBIE PELICHUs CPEACTB NMEPEIBMKEHUS M PEMOHTa MyTH TPeOYIOT
IIPUMEHEHMST YCTpOWCTB ansd TopMmoxkenus Ttenexkn IIC, IIM, Barona ¢ He3aBUCHUMO
BpAlllAIOIIMMUCS  KOJIecaMH, 0OecHeuuBarommx 0e30macHocTh U 3(PQPEKTUBHOCTh  UX
UCIOJIb30BAHUS B ITyTH clefoBaHus. PazpaboTaHHas cxema TUCKOBOI'O TOPMO3a KOJIECHOM Maphbl
I1IC ¢ He3aBucHMBIM BpaiieHueMm kozec [8, 10] ¢ mpuMeHeHneM HaHOMAaTepUaIOB MOBBICUT UX
Ha/IKHOCTh U 6€3011aCHOCTb.

Pexymuii WHCTpYMEHT U3 HAHOINOPOUIKAa HHUTpHAAa Oopa TNpeAHa3HayeH Jyis
ucnosab3oBanust B OMP u oGecrieunT NoBbIIeHHe H3HOCOCTOMKOCTH K aOpa3uBHBIM MaTepHajaM,
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YBEIMYEHUE MPOU3BOAUTEIFHOCTH MHCTpyMeHTa. [Ipu 3ToM 3aTpaThl Ha 00pabOTKy aeraneit
WHCTPYMEHTOM CHIKAIOTCS 10 60 %, 4TO BaXXHO NP CO3JIAaHWU HOBBIX TexHojoruii OMP.
Co3maHne  TEXHOJOTHYECKOTO  00OpynOBaHMA sl  CHHTE3a  MHOTO(YHKIIMOHAIBHBIX
HAaHOKEPAMHUYECKMX MOKPHITUH HA JIFOMUHUEBBIX M MAarHUEBBIX MOBEPXHOCTSX, 3AIIUIIAIONINX
METaJUTBI OT KOPPO3HH, YTO 0COOEHHO BaYKHO B JKEJIC3HOAOPOKHOM MAITHHOCTPOEHUH. [loKphITHE
HAHOCHUTCS METOJIOM MHKpOyroBoro okcuaupoBanus (M1O), KoTopslii mo3BossieT popMUpoBaTH
HAaHOCTPYKTYPHUPOBAHHBIE KEPAaMHUKOIOJOOHBIE CJIOM Ha TOBEPXHOCTH AIIOMUHUS, MarHHs,
TUTaHa, TUPKOHUS W APYIMX METaIOB. B 3aBHCUMOCTH OT ycloBUN 00pabOTKM Marepuaia
MOXXHO TONy4aTh MOBEPXHOCTH JeTaleld pasIUYHOrO0 Ha3HAYEHUS: HM3HOCOCTOWMKHE,
KOPPO3HOHHO-3aIIUTHBIE, IEKTPOU3OJIAIMOHHBIC, TEIUIOCTOMKNE Wi uX coderanus [1-6, 12,
13]. TexHosorusi MPOU3BOJCTBA CBEPXBBICOKONIPOYHBIX MPY)KUH  TOBBIMIACT WX HAJEKHOCTD,
JOJITOBEYHOCTh, PEITAKCAMOHHYI0 CTOMKOCTh TPYXHH IyTeM OINEpaliy ropsyeldl HaBUBKU
MPYKUHBI TIPH ONTHMAaJIbHOM COYETAaHNH KOHTPOJIUPYEMBIX TapaMEeTPOB: TEMIIEPaTyphl HarpeBa,
cTerneHu ieopMaIfy Py HABUBKE, CXEMBI U PEeKUMa OXJIAXKICHHS — 3aKaJIKU TTOCIIEI0BATEILHO
Ka)X/IOTO BUTKAa HABUBAEMOW NPYXUHBI JUIT (OPMHPOBAHUS HAHOPA3MEPHOW CTPYKTYpHI,
obOecrieunBaroiel BBICOKHE TPOYHOCTHBIE XapaKTEPUCTHUKU TPYKUH (pucynox 1) ¢
YBEIMYEHHBIM CPOKOM CITY)KOBI M YPOBHEM JIOITYCTUMBIX HANPSDKEHUH, UCKITFOUSHHEM HX OCaIKU
Y COyJapeHwsi BUTKOB, TIOBBIIIEHHOH pab0TOCTIOCOOHOCTHIO B YCIIOBHSIX HU3KUX TEMITEPATYP.

JInisi KauecTBEHHOTO W3MEpEHHUs: (KOHTPOJSI) XMMHUYECKHX JIIEMEHTOB B MeETallax M
CIUTaBaxX TNpeTHa3HA4YCH CIEeKTpoMeTp JaszepHbli mopratuBHBI JIMC-01, obecneunBaromimii
BBICOKYIO CKOPOCTh KOHTPOJISI Ka4eCTBa XUMUYECKOTO cocTaBa u T.1. [13-16].

JInst  KOHTpOJSL TeMIlepaTyphl MpU O0OpabOTKE MaTepHaioB pa3padOTaHbl HOBBIE
OECKOHTaKTHbIE, ObICTpOACHCTBYIOMME (OTOTOHHO CEJIEKTUBHBIE BOJIOKOHHO-ONTHYECKHE
JaTYMKK- ycrpoiicTBa Tuna UPT-1 [7- 13].

CeepXxnpoyHbie NPY>KMNHbI: TEXHONOrNA NPON3BOACTBA

I'op;wau HaBUBKa (H(ﬂOnb}yL‘Y(H NPpW COZAAHMKN NPYXUN ANA ANA )K/A NOABMXKHOIro cocrana, C/X TeXHUKN 1 np)

“ w
& .

-»

>
- &
>

>

-
' x
« A 8
»
-
¥ e
> . -
¥
»
X =
Ky

CHATHE € NPOBONOKK o SHAE HYX) N I HEAX Harpes npo

-»>

HAononuurensHo
- B g
«9 @ Necxoctpynman
| o> «o
4 ! Q>
+Q
] o+ -9 ©: 3nenrpon:
Kt = B

Pucynok 1. AITOpuUT™M TEXHOJOTHH MPOU3BOICTBA CBEPXIIPOYHBIX MPYKUH TS
noasmwkHoro cocrasa (I1C) u myreBbix mamus ([TM).

BuiBOADI.

1. Ha »xene3nsix goporax P® HempepbIBHO pacTeT 00bEM TPY30BBIX U MACCAKHUPCKHUX
MEPEBO30K, /TSl BHITIOJIHEHHUS KOTOPOTo TpeOyeTcs moBbImaTh ckopoctu [1C u X Haae)KHOCTH AJIs
obecnieuenus kauectBa yciuyr PXKJ[ Ha ocHOBE mpHUMEHEHHs MOPOIIKOBBIX M KOMITIO3UIIMOHHBIX
MaTepHuaIoB U THUOKUX TEXHOJIOTH, BKJIIOYas HAHOMAaTEpHUalbl, MMApaMeTpbl IOKa3aTelen
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KOTOPBIX HEOOXOJAUMO KOHTPOJIMPOBATH C MOMOIIBIO COBPEMEHHBIX JaTYMKOB U YCTPOUCTB. B
OCHOBE BbIOOpA JAaTUYMKOB JUIsI OOECHeueHHs] M3MEPEHHMH JIKHT HPUHIMI MaKCHMalbHOTO
COOTBETCTBUS TPEOOBAHUN U3MEPEHUI U BO3MOXKHOCTEH (XapaKTEPUCTHK) TaTUUKA.

2. B ocHOBE TEXHOJOTMM TNPOM3BOJCTBA  CBEPXBBICOKOIIPOYHBIX  IPYXKUH
XKEJIE3HOJOPOKHOTO  TPAHCIOPTA,  IOBBILIAOIINX HAJEeXKHOCTh, JOJIOBEYHOCTH U
PENaKCallMOHHYI0 CTOMKOCTb MPYKHH JICKUT OIlepalusi IOpsAdYedl HABUBKMU IPYXUHBI IIPH
ONTUMAJIBHOM COYETAHUU KOHTPOJIMPYEMBIX IIApAMETPOB: TEMIIEpaTypbl HArpeBa, CTEIEHU
nedopmanuu Ipu HaBUBKE, PEKUMA OXJIKIACHUS — 3aKAJIKH MOCIEI0BATEIFHO KaXIOTO BHTKA
HAaBUBAaEMOW TMpYXHHB. B pe3ymprare (GOpMUPYIOTCS HaHOpa3MepHBIE CYOCTPYKTYpHI,
ofOecrieunBaroife BbICOKME MPOYHOCTHBIE XapaKTEPUCTHUKU IMPYXUH C YBEIMYEHHBIM CPOKOM
CIIY>KOBI U YPOBHEM JOMYCTUMBIX HaNPsKEHUH, UCKIIOUYEHHEM UX OCaJKU U COYJIapEeHUsI BUTKOB,
MOBBIIIEHHONW PadOTOCIIOCOOHOCTHIO B YCIOBUSAX HU3KUX TEMIIEPATYP.
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Anaarna. Makana HaHOMaTepHATIAPJIbIH THOPUATI TEXHOJOTHsIApAa KOJIKTIK
WHKCHEPIIIK MallluHa jXacay OeJNIIeKTepiH oHJAeyde NaljalaHyisl Oarajiiay MoceleciHe
apHasFaH. Texkey jkyhenepi MEH ayblp CepilmenepaiH *)oHe T.0. camackl MEH CEHIMIUIIriH
apTTBIPy  OAICTepl  YCHIHBUIBIN, MaTepUaAAPIAbIH  IMMapaMeTpiepiH  KoHE  OJIapAblH
HAaHOTEXHOJIOTUsANApAsl  Oakbllay MEH JAMAarHOCTHUKalayldbl €CKepe OThIpy HETi3iHIe
KapacTbIPbLIIbI.
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NANOMATERIALS AND SYNTHESIS OF HYBRID TECHNOLOGIES IN
SHAPING PARTS OF TRANSPORT ENGINEERING

Abstract. The article is devoted to the issue of evaluating the use of nanomaterials in
hybrid technologies in the processing of parts of transport engineering. Methods of improving the
quality and reliability of brake systems and heavy-duty springs, etc., taking into account the control
and diagnosis of parameters of materials and nonotechnologies based on them, are proposed and
considered.
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YIIPABJIEHUE MATEPUAJIBHO-TEXHUYECKHUM OBECIIEYEHUEM
OPI'AHM3AIIMA HA TIPUMEPE TOO «ASUATCKHH I'A30ITPOBO/I»

AHHOTanus. DOQQPEKTUBHOE YIpPaBIEHUE MaTepUaTbHO-TEXHUUYECKUM 00OecredeHreM
MPENNPUATHI JKU3HEHHO BaXXHO JUISI Ka)XJIOM KOMIIAHWHM, SIBJIIETCS Ba)KHBIM AaCIIEKTOM IIpH
IUTAaHUPOBAaHUM (PYHKIIMOHMpOBaHUS Ou3Heca. B craThbe mpoBeneHa OllEHKa MaTepuaibHO -
TEXHUYECKOTO oOecreueHus npeanpusaTisi, 0003HaueHbl MpoOIeMbl U TEHJCHIIUN €r0 pa3BUTHUSL
B cratee mnpoBelleH CpaBHHUTENbHBIM aHAIU3 TEPMHUHOB: 3aKyNKH, IIOCTaBKH, CHaO)KEHUeE,
o0ecreyeHue, NMPHUBEJCHBI COCTABISAIOIIME IPOLEcCa CHAOKEHUS MU MPEJICTABICHO OINUCAHUE
MaTepUATbHO-TEXHUUYECKOTO CHAOXKEHHUSI.

KiroueBbie ciaoBa. 3akynkd, TOCTaBKHA, CHAOXKEHHE, MaTepHATBHO-TEXHUYECKOE
cHabeHue, IM3UHT, 0apTep, MaTepHallbHbIe PECYPChl, OCTABIINKH.

BBenenue.

B pasButum mnpenanpuatus OoJiblIoe 3HAYEHUE I 0OEcledYeHHs] HEeMpepbIBHOCTH
MIPOM3BOJICTBA U BBHIMOJIHEHUS CBOMX 00s3aTENILCTB MEPE]] FOCYIapCTBOM UMEET CBOEBPEMEHHOE
1 TIPAaBUJIBHO OPraHM30BaHHOE MaTepHaIbHO-TEXHUYECKOe obecreyenue [1, 62].

[IpenmpusiTie  AOMHKHO  MOJNydaTh  HEOOXOJUMBbIE  MaTepUallbHblE  PECYPCHI,
COOTBETCTBYIOIIETO KaYeCTBa, B OMPECIIEHHOM KOJUYECTBE, B HY)KHOE BPEMs U OT HAJAEKHOTO
napTHEpa. Peanuzanuio 3TOW CTpaTErHYeCKOM 3aladd BBITIOHSET CIIy)X0a MaTepuaibHO-
TEXHUYECKOTO oO0ecreueHus, a cama JAeATelIbHOCTh cocpeloToueHa Ha (OpMUPOBAHUU
3aKyMOYHON CTpAaTEruy MPeAnpHUsITHSL.

Kak nmpaBuiio, Ha KpYIHBIX U CPETHUX MPEANPUATHUSIX 3TO cPepoii 3aHUMAaeTCs CIeHaIbHOE
MojpasielieHne, KOTOPOE€ MOKET Ha3bIBaThCsA JIMOO OTAENIOM MaTepuaibHO - TEXHHYECKOIO
obecrnieueHus, 1100 OTAEIOM JIOTUCTUKU.

MartepuaJjbl 1 METOBI.

MarepuanbHble pecypchl HPEANpPUSATHIH MOTYT T'PYINIHPOBATHCS B OTIACIBHYIO CHCTEMY
COIJIACHO C YCTaHOBJEHHbIMM KpuTepusiMu. Cucrema mokasarened, ortoOpaxaromas padoTy
OPEANPUATHS - 3TO KOMIUIEKC B3aMMOJICHCTBYIOMIMX MOKAa3aTelNei, KOTOpPbIE Pa3sHOCTOPOHHE
OyIyT XapaKTepu30BaTh UMYIIECTBEHHO - (PMHAHCOBOE IMOJIOKEHHUE MPEINPHUITHS, €r0 paboTy u
pe3ysibTaThl JTaHHOW JesitenbHOCTH. [loHsATHE MarepualbHO-TEXHHYECKOTO 00eCredeHus
NPEINPUATHI MOKHO B IIMPOKOM CMBICJIE pa3JieNIuTh Ha IBE KaTErOpuu, a MMEHHO Ha MPUTOK U
oTTOK. B mzeane, Bo Bpems J1eI0BOTO LIMKJIa KOMIIAHUU MaTepHajIbHbIE PECYpChl IPUXOAT, a He
YXOJISIT, 3TO MO3BOJISIET MEHeKepaM co31aBaTh octaTku MTO, ¢ MOMOIIBIO KOTOPBIX OHU MOTYT
BOCIIOJIHATB MPOOEIIbl B MOTOKAX, CTPEMHUTHCS K PACIIMPEHUIO CBOETO OHU3Heca.

IToutn Bce X03sHCTBEHHBIE ONEpalMy, 3aBEpIIECHHbIE B T€Ue€HHE (MHAHCOBOIO Toja, TaK
WIM MHAue, BIUAIOT Ha JIBWKCHHUE MaTepHabHBIX PECYpCOB MPEANPUATHIA U B CBOJHOM (hopme
OHU YYHUTBIBAIOTCS B OTYETHOCTU CPEACTB 32 TOJI.

AHanmn3 MaTepHabHO-TEXHUYECKOTO 00ecreueHus] MpeArpHUsITUsS MPOBOIUTCS Ul TOTO,
YTOOBI MOJYYUTh CBEJCHUS 00 YpOBHE pa3BUTHUS OpraHu3anuu, ee spdekruBHocTu. Ha ocHOBe
JIAHHBIX CBEJICHUH JIENal0T BBIBOJIBI O BEPOSITHBIX MYTAX YJIYUIICHUS AEATEIILHOCTU MPEANPUATHUS
U pocta ero 3pHEeKTUBHOCTH.
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AHanu3 SKOHOMMYECKHX I10Ka3aTeleil MaTepuajbHBIX PECYPCOB NpPENNpUsITHUS OoJee
palMOHAJIBHO J1a€T BO3MOXKHOCTh OTpaXkaTh JAEATENbHOCTh MPEANPUITHS, IUHAMUKY Pa3BUTHS.
Cpeny BHYTpEHHUX SKOHOMHUUYECKUX [T0KA3aTese Ha AeATEeIbHOCTD IIPEAIIPUSITHUS BO3IEHCTBYIOT
Takue (pakTophl Kak c€0eCTOMMOCTD ChIPbS M IIPOU3BOJMMO MPOTYKIIMU, KAYECTBO U KOJIMYECTBO
peain3yeMbIX TOBAapOB JHOO IMpenocTaBisieMblx yciayr. Ha poxos u3BHE BO3JAEHCTBYIOT Takue
HKOHOMHUYECKHE (PAaKTOPBI KaK: MHQIIALHNS, TOKyNaTeIbHAasi BO3MOXKHOCTB M PHIHOK COBITa, 001Ias
MOJINTUYECKAs] 1 SKOHOMHYECKasl CUTyalusl B PpETHOHE U B TOCYIapCTBE, B 001IEM.

Jliig uccnenoBanust ¥ OOLIETO OLIEHKH SKOHOMHYECKOH AESTEIbHOCTH pacCMAaTPUBAETCS HE
TOJIBKO JOXOJl, HO M IPOM3BOJHBIN OT HEro IoKa3aTelb - peHTadenbHOCTh. [lomydeHHbIN
OpraHu3aiueil 10XoJ He MOXKET MPUMEHSTHCS JJIsl CPABHEHUSI PAa3JIMYHBIX 3TAIIOB JIESTEIbHOCTH
opranuszanuu. PaBHbIl n0oX0oa He OyneT (akToM OAMHAKOBON 3((EKTUBHON NEATEIBHOCTH,
ITOCKOJIBKY BO3MOJKHOCTU ISl €r0 JIOCTIDKEHHUS OBIBalOT aOCOJIOTHO pa3HbIMU. JlaHHas
HECOTIOCTABUMOCTb MOKET OBITh YCTpaHEHa P PUMEHEHHUH MOKa3aTelsl peHTa0eIbHOCTH [2, 7].

[Tokazarenb MaTepuUadbHBIX PECYPCOB, IMOJYYEHHBIN OT OINEpallMOHHOW NeATeIbHOCTH,
MTOKa3bIBAET, HACKOJBKO A(PPEKTUBHO KOMIIAHMS YIPABISET CBOMMH €)XKEIHEBHBIMH OU3HEC-
oTepanusmMu.

OnenuBasi MokaszaTreilb MaTEpUATbHBIX PECYPCOB, KOMIIAHHMSI MOXET CTOJKHYTbCA C
CUTYaI[USIMU, KOTJIa [TOJIy4aeT 3HAUUTEIbHYIO IPUOBLIb, HO €M He XBaTaeT 000POTHOrO KaruTasa.
Husknit 000pOTHBIM KamuTan O3HAYaeT, YTO TEKYIIWe O005M3aTeIbCTBA MPEBHIMIAIOT TEKYIIHE
aKTHUBBI, B 3TOM ClIy4ae KOMITAHUS MO>KET UMETh HETlOTallleHHbIe CUYeTa JUIsl OIIaThl.

OCHOBHOH 1eNbIO YIPaBJIEHUSI MaTepUaIbHBIMU pecypcaMu sIBIIsieTCsl oOecredyeHne Toro,
9TOOBl BXOJSIIMNA TOTOK CPEACTB Bcerna ObUT OoJibllle, YeM HCXOAALIUN. YTpaBlieHHE
MaTepHUaJTbHBIMU PECYPCaMU TaKXKE BBIMOJIHSIET BCIOMOTraTeNIbHYI0 (PYHKINIO 00ecrieueHus Toro,
YTOOBI U30BITOYHBIE CPEACTBA MHBECTUPOBAINCH WIH YACPKUBAIHUCH Pa3yMHO, UTOObI OJYYHUTh
ONTUMAIILHYIO OTJauy OT HEJCHCTBYIOMICTO KanuTana [3, 62].

[Iponiecc ympaBiieHMsT MaTepUaIbHBIMM pECypcaMU KOMIIAHUMM JIOJDKEH IUIaBHO
KOOPJIMHUPOBAThH IJIATEKM TaKUM 00pa3oM, YTOObI OIUlaTa MOCTaBIIMKaM Oblla BO3MOXHa B
COOTBETCTBHUU C UX KPEIUTHBIMHU YCIOBUSAMM IOCJIE PACCMOTPEHHUSI IIJIATEKHOTO IUKJIA KIIMEHTOB.

KoneuHoli nenpio ynpaBieHus: MaTepUaIbHBIMU PECYPCAMHU SIBJISIETCS 00ecledeHrne Toro,
4TOOBI OM3HEC HE HCIBITHIBAJ HEXBATKHU JICHEKHBIX CPEJICTB. bu3Hec He MOHKEH MPOCpPOYUBAThH
IJIATEKU KPEAUTOPaM, TOUHO TAK K€ OH HE JOJKEH UMETh JABHUX JIOJDKHUKOB HA CBOMX CUETaX.

[TokazaTenu mnpeacTaBiIeHUsT MaTEpPUAIBHBIX PECYpCOB KOMIIAHMM MOJAPA3JIEISAIOTCS Ha
oTpeJieNieHHbIe TPYMIbl B 3aBUCUMOCTH OT TOT0, KAKMM CIHOCOOOM OHHM YCTaHABJIMBAIOTCS, KaK
HaxoJAT UX YUCIIOBBIE 3HAUYECHMS U JJI1 KAKUX LEJIeH, s PEelIeHUs KaKuX 3a/1a4 NPUMEHSI0TCS
MOKA3aTeNH.

HopmaTuBHBIMU NOKa3aTeNs MU MAaTEpUATIbHBIX PECYPCOB MPHUHITO HA3bIBATH [MOKA3ATEINH,
ycTaHaBIUBaeMble 00 00pa3oBaBIIMECs] B MPAKTHKE XO3SHCTBOBaHUS W 00O3HaAuarolIue
HOPMAaTUBBI PACXOJIOB PECypCcOB (CHIPbs, JIEHEKHBIX CPEJICTB) Ha MPOU3BOJICTBO EIAMHMIIBI
MPOJYKIIMH, OCYIIECTBICHHE paboThl, moTpednenue. [lokazarenu MaTepuaabHBIX PECYPCOB
NpEeanpusITHs. B KadyeCcTBE HOPM M HOPMATHBOB OTOOpa)XalOT TakkKe YTBEP)KICHHBIC,
YCTaHOBJICHHBIE COOTHOLIEHHUS], TPOMIOPLIUH.

MarepuaJjbl 4 METOABI.

CoctaB MarepHaJbHBIX PECYpPCOB MPEANPHUITUS PEryasipHO OylIeT AONOJHATHCS, H
OOHOBIIATHCS, COBEPIICHCTBYIOT U METOJIbl UX yCTaHOBJIEHUs. bojee oOmupHO MaTepualbHbIE
pecypcsl NPUMEHSIOTCA B  aHalIM3€, MPOTHO3UPOBAHMH, IUIAHUPOBAHMH, YIIPABJICHUH.
VYcnenHocTh yrnpaBieHus: 3KOHOMUKOM, SKOHOMUYECKMMH 00BEKTaMHU U ITPOLIECCAMU BO MHOTOM
3aBUCHMa OT Kpyra NPUMEHSEMBIX [T0Ka3aTeIe MaTepualbHbIX PECYPCOB MPEANPUATHS, MEPBI
MOJIHOTBI, KOTOPOI OHM MOTYT XapaKTEepH30BaTh YIpPaBIseMble 00bEKTHI U MPOILECCHl, OT TOTO,
Kak TOYHO M KOPPEKTHO JaHHBbIE T[I0Ka3aTellM YCTaHABIMBAIOTCS U MpopadaThIBAIOTCS
AKOHOMUYECKOM HayKkoii [4, 38].
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DKOHOMHMYECKHE MIOKA3aTEIN MaTEpUAJIbHBIX PECYPCOB NPEANPUATHUS pa3rpaHUUEHBI HA JBa
[JIaBHBIX BHUJA - HAaTypaJIbHbIE U CTOUMOCTHBIE (ICHEKHBIE) B COOTBETCTBHUM C TEM, Kakue
W3MEPUTENN IPUMEHSIOTCS IPU BBIYUCIIEHNUHU JAHHBIX IOKA3aTeeH.

Lenm MaTeprambHO-TEXHHYECKOTO 00eCTIeUeH s OpraHU3alliu:

- IOCTaBKa HOBOTO TPOJIYKTa W/MIIN MPOIYKTA C KAYeCTBEHHBIMHU XapaKTePUCTHKAMU;

- COKpallleHHEe IPOJOLKUTEILHOCTH paboyero UKiIa MpoU3BOJICTBA;

- CHIDKEHHE 3aTpart (Ha MPOIYKLHIO U YCIYTH);

- CHIDKCHHE Ce0ECTOMMOCTH MPOIYKITUH (32 CUET UCIOJIB30BAHMUS MEPEIOBBIX TEXHOJIOTHIA,
MaTepUasoB).

OcHOBHBIE 1€ MaTepUaIbHO-TEXHUYECKOTO O0ECIEeYeHMs] OpPraHu3aluid B YCIOBHSX
KOHKYPEHIIUU OTIPEICIISIFOTCS KaK: MaKCUMHU3UPOBaTh 0011yI0 3(hPEeKTUBHOCTh 000PYAOBaHUS 32
CUET aHaJlM3a MOTepb; COACHCTBOBATH MOCTOSSHHOMY COBEPIIEHCTBOBAHUIO MPOU3BOJICTBEHHOIO
Ipolecca ¢ MOMOIIBI0 PETHOHAIBHBIX U MEX(PYHKIIMOHAIBHBIX KOMaH/I.

OCHOBHBIM (PaKTOPOM KOPPEKTUPOBKH MaTEpUaIbHO-TEXHUYECKOTO 00ECIeUEeHHUS SIBIISIETCS
WCCeoBaHUE MPOTHO3UPYeMON 3(PGEKTUBHOCTH JIEUCTBHI, KOTOpBIE, B CBOIO OYEpEb,
OTHOCSITCSl K TEXHUYECKOW, HH)KEHEPHOU TPopaboTKe BaXKHEUITUX BOIIPOCOB!

- MOJEpHHU3aLUS JIOTUCTUYECKON NH(PPACTPYKTYPHI;

- BBIOOp CTPYKTYphl TEXHMYECKOTO OOOpYyIOBaHUS WJIM  COBEPLICHCTBOBAHME
CYILIECTBYIOIIEH TEXHOJIOTHH;

- pa3paboTKa U MPOU3BOJICTBO CHEIIHATHLHOTO 000y IOBAHHS.

OO6HoBNEeHUE WM MOAM(UKAIMS - 3Ta KOMMYHUKAIIMOHHAs MpoljemMa, pelaeTcs Mmyrem
pacuera peHTaOeNbHOCTH U CPaBHEHHUS 3aTpaT W BBIFOJ B JAMHAMHKE HecKoJbkux Jjer. [locne
BBIOOpA THUIIA TEXHOJOTUU HEOOXOIUMO BBITIOJHUTH CIECAYIONIYIO BaXKHYIO pabOTy — YCTAHOBUTH
CTPYKTYPY TEXHHUECKOTO 000pyI0BaHUS.

VYcTaHoBlIEHHE CTPYKTYpbl TEXHHMYECKOro OOOpYHOBaHHS B LEISIX MaTepuaibHO-
TEXHUYECKOTO 00eCreuyeH s BKIIIOYaeT B ceOs:

- OIpeJeNieHre IUIAHUPOBOYHOTO pEIIeHUs JJIs YCTaHOBJEHUS OO0bEMOB 3aKylaeMoro
000pynOBaHUs B TEXHOJIOTHUUYECKOM 1IETIOUKE;

- BBIOOp ompeeneHuss HEOOXOAWMOCTH ONTUMHU3AIMKU OOOpyIOBaHUS BO BCEX
MPOM3BOICTBEHHBIX TEXHOJIOTHsX [5, 36].

Taxke B NIpoOeKTax BHYTPEHHEW ONTUMHU3AIMM KOMIIAHUM YacTO HCIOJb3YHOTCA
paauKalibHble M3MEHEHHs] TEXHOJOTHMi u oOOpylOoBaHUsS: HampuUMep, KOrjaa MoJpa3aeicHus
BCTPaMBAIOTCS B IPOU3BOACTBEHHYIO IIETIOYKY paboyero I1KiIa Mporu3BOJICTBA.

[Tpu ananuze paboYMX TEXHOJIOTHI BO3HUKAET BOIPOC O LEIeCO00Pa3HOCTH ONTUMH3AINH
TOW WM MHOM YacTU TEXHOJIOTMYECKOM LIEMOYKH, B pe3yJbTaTe€ 4YEero BO3MOXKHOCTh
MIPOEKTUPOBAHUS ONIPEACIEHHBIX TPOLIECCOB UTPAET OCHOBHYIO POJIb B JOCTHKEHUH TEXHUUECKHUX
ueneii [6, 39].

Pe3yabTaThl 1 00CyKICHUS.

[Ipobnema  KOHKYpEHTOCIOCOOHOCTH  HpEanpusTHs  TpeOyeT  COOTBETCTBYIOILEIO
MEeXaHU3Ma COIJIACOBAaHMs JOCTI)KEHUH HaydHO-TEXHHMUYECKOro Iporpecca M TpeOoBaHMH
notrpeduTeneil B COBpeMEHHOI KOHKYPEHTHOI cpefe.

OnTuMu3anus TEXHUYECKOTO MOTEHIMana 00ecreyeHusl CYIIeCTBYIOIMIMX HHCTPYMEHTOB
NPEANPUATHS WIM BHEIPEHUE WHHOBAIMOHHBIX CHCTEM SBJIAETCSA KIIOUOM K IIOBBIIICHHIO
NpUOBIIBHOCTH. 3a4acTyl0 BaXHEWIIMMHU TNPEANOCHUIKAMU K aBTOMAaTU3allMU IPOU3BOJCTBA
SBIIIIOTCSL TAaKW€ HANpaBJIEHUS: OTCYTCTBHE HEOOXOIUMON KBaIM(PUKALMKU M CHEIHAIBHBIX
HaBBIKOB y COTPYIHHKOB; HHU3Kas J0JII PYYHOTO TpyJa; HEAOCTATOYHO A(PPEKTUBHBIE YCIOBUS
Tpy/Ja, KOTOpbIe HETATUBHO BIIMSIIOT HA JEATEIILHOCTh COTPYIHHUKOB [7, 62].
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[IpuBeneHHbIE BbIIIE IPUYUHBI SIBISIFOTCS. BaXKHBIM apIyMEHTOM B M0JIb3y aBTOMAaTHU3aLMH
MIPOU3BOJICTBA M PEKOHCTPYKIMU CTAaHAAPTHOTO OOOPYHAOBaHUS, TEXHHUYECKOE MPOrpaMMHOE
obecrnieueHrne KOTOPOTo He COOTBETCTBYET MOTPEOHOCTSIM OCHOBHBIX MOTPEOUTEIICH.

[Ipouecc uHTErpaluu MUPOBOK SKOHOMHUKH, YCUJIMBAIOIIECH KOHKYPEHLIMH HA BHEIIHEM U
BHYTPEHHEM pBIHKAX OIPEIENAEeT CTpAaTEerMuecKue HampaBiIeHUS Pa3BUTHS TEXHOJOTHYECKON
MOJIEPHU3ALUN MaTePUAIbHO-TEXHUYECKOTO 00ecneueH sl OpraHu3amry, KOTOpble He0OX0 MO
YBSI3aTh C HCIIOJIb30BAaHHEM DJIEMEHTOB MHHOBALMOHHOW HU(POBOM SKOHOMHUKH M LU(POBBIX
texHojorui. [lpm s3ToM B 00d3aTeNTbHOM MOPSAJKE YCIOBHUEM COXPAHEHMsI JOJDKHOMU
KOHKYPEHTOCIIOCOOHOCTH TPOU3BOJICTB SIBJSIETCSI YCTOWYMBOE pa3BUTHE, YTO IOAPA3yMEBACT
HENpPEpPBHIBHOE MOBBIIIEHUE YPPEKTUBHOCTH OM3HEC-TIPOIIECCOB U ObOecredeHre 0e30MacHOCTH
IIPOM3BOJICTBA B YCIOBUSX PHUCKA.

[IpenmMeToM MoOJEpHHU3ALMK MaTepUATbHO-TEXHUYECKOTO O0O0ECIeYeHHs] OpraHu3aluu
SIBJIIETCS OCYIIECTBJIEHUE M3MEHEHMH B MOAXO0JaX K pa3palOTKe MHHOBAIIMOHHBIX MPOEKTOB,
pa3paboTka Mep MO MOBBIIMIEHUIO KOHKYPEHTOCIIOCOOHOCTH, BHEJPEHNE HOBBIX pa3paboTOK B UX

IIOJICEKTOPaAX, COBEPILIECHCTBOBAHUE KOHLIEIILIUH ITPOMBIIIEHHOTO IIPOU3BOJCTBA.
D¢ dexTUBHOCTD MPOU3BOICTBEHHON CHCTEMBI MIPEANPHUATHS 3aBUCUT OT KaYeCTBa BBIITYCKAEMO
MPOAYKLIMH,  BEIMYMHBI  IMPOU3BOJCTBEHHBIX  3arpaT M, B  KOHEYHOM  CHYETe,

KOHKYPEHTOCIIOCOOHOCTH mpeAnpustuii [8, 34].

®dakTopaMu, KOTOpPbIE CIIOCOOCTBYIOT U YCKOPSAIOT IMPOLIECC MAaTepUATIbHO-TEXHUYECKOTO
ofOecrieyeHUs SIBJISIIOTCS: JIOCTHXKEHUST B 0OJacTH HayKM M TEXHUKH, OBICTPBI pOCT
WHIYCTpUaIN3aluu W ypOaHW3aluu, palMOHAIM3alUS OOIIECTBEHHON 3JKHU3HH, TOSBICHUE
paIMoOHaILHOTO MUPOBO33PEHUSI BO BCeX cepax *KU3HHU, OBICTPOE pa3BUTHE MACCOBBIX SIBICHUH,
TaKUX KaK MacCcOBOE€ MPOM3BOJICTBO, MAacCOBble KOMMYHUKalUWU. UYTOObI MaKCUMH3HWPOBATH
MIPOU3BOIUTENBHOCTD, KaX A0 KOMIIAaHUU HEOOXOIUM MPOJTYMaHHBIN MPOW3BOICTBEHHBIN TJIaH.
Onnako »¢h(deKTUBHOE TUIAHUPOBAHHWE IPOM3BOJICTBA — OTO CIIOXKHBIA TPOIIECC, KOTOPBIN
OXBAaThIBACT IIMPOKHUM CIEKTP MEPONpPUSTHUN, HANpPaBIEHHbIX Ha oOecrnedyeHHe TOCTYIHOCTH
MaTepHaioB, 000pyIOBaHUS U JTIOACKHX pecypcoB [9, 35].

PaccMoTpuM mnpeumyliecTBa OCHOBHBIX HANpaBlIE€HUN MOJEPHU3ALUU MAaTEepHAIBHO-
TEXHUYECKOTO 00ecrieueHus: OpraHu3alim:

- CHIDKEHHE 3aTpaT Ha pabouyro CUITy 3a CUET YCTPAaHEHUS MOTepb BPEMEHU U YIyUIICHUS
TEXHOJIOTHYECKOT0 MPOIecca;

- CHH)KEHHE 3aTpaT Ha MHBEHTApHU3aIMIO 33 CUET YMEHbIIEHUs MOTPEOHOCTH B 3amacax
0€30MacHOCTH U M30BITOUYHBIX 3aMacax He3aBEPIICHHOIO MTPOU3BO/ICTBA!

- 3(ppexTrBHOE KCIIOIL30BaHNE 00OPYIOBAHUS U MMOBEIICHHAS TPOU3BOIUTEIBHOCTh;

- CBOEBpPEMEHHBIEC TIOCTaBKK TOBapoB u ycayr [10, 41].

@dakTopel MOJEpPHH3AIMH MaTepUaTbHO-TEXHUYECKOTO 00eCredYeHus OpraHu3aliu
OKa3bIBAIOT BJIMSHUE HA CTAJMH BCETO LMKIJIA MPOU3BOJCTBA M TPAHCHOPTHPOBKU MPOTYKIIMH
MIPENPUATHS, 3aKJIapIBasi B HUX Ka4YeCTBEHHbIC U3MEHEHUSI.

KitroueBsie pakTopbl MEXaHU3MA MOJICPHU3AIMN MAaTEPUATILHO-TEXHIUYECKOTO 00eCTIeYeHHS
OpraHHU3aIiy BKIIOYAIOT B ce0sl CleAYIONUe HAPaBICHHUS:

O¢ddexTrBHOE TUIAHUPOBAHHE 3aBUCUT OT YETKOTO TMOHMMAHHS KIIOYEBBIX BHUIOB
NEeSITEeNFHOCTH, KOTOpBbIE MpEINpUHUMATEIN U OW3HEeC-MEHEKEepbl MOJDKHBl NPUMEHSATh B
Mpoliecce MIIaHUPOBAHUS, YUYUTHIBAS CIEAYIOIINE (PaKTOPHI:

1. TIporHo3 peiHOYHBIX Oxkuaanui [11, 33].

YroObl >(P(PEeKTUBHO IIAHUPOBATH CBOIO JAIBHEHIIYIO JESITEIbHOCTb, PYKOBOJICTBY
KOMIaHUH HEOOXOIMMO OLIEHUBATh NOTEHIMATIbHbIE TPOAXKU C IPOTHO3UPOBAHUEM JI0XO0/1A.

2. Kontpons 3amacoB. Jlrobomy Ou3Hecy, KOTOpPBI 3aHUMAaeTcs MPOU3BOJICTBOM
NPOAYKIMH, MOTpeOyeTcst KOHTPOJIb 3anmacoB. Hackosibko 3TO HE00XOAMMO, 3aBUCHT OT TOTO,
HACKOJIBKO BBICTPOEH TOBApOOOOpPOT KOMIAHMU U TAKXKE HMMEETCs 3aBHCHUMOCTh OT 00BbEMOB
IIOCTABOK.
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3. Hanuuue 060py1oBaHMS U JIIOJCKHX PECYPCOB. YTIPABICHUE YEIOBEYECKUMH PECYPCaMU
BKJIIOYAET B ce0sl MOCIIEAOBATENIbHYIO CTPATETUIO YIIpaBiIeHUsT HanboJiee IIEHHBIM U3 PECYpCOB
KaKJOW OpraHMs3aly, a HMEHHO JIoAbMHM. B Hacrosiiee BpeMsl 4YelOBEYECKHE DPECYPCHI
OKa3bIBAIOT OOJIBIIOE BIMSHUE HA CTOMMOCTh M KOHKYPEHTOCIOCOOHOCTh KOMIIAHWH, OJIaroaaps
3TOMY IOCJIEOBATENIbHO pa3paboTaHa IOJUTHKA YIPABIEHUS YEIOBEUECKUMHU pecypcamy,
OTIpeNeIsT paboTy KOMIIAHUH, €€ METO/IbI U 3a1aui [ 12, 42].

BaxkHblil pe3yiabTaT 3TOro HOBOIO MOJXOJAa Pa3pabOTKU CTPATETMYECKUX HAINpaBICHUM
MOJIEpHU3ALMU  MaTEpUAIbHO-TEXHUYECKOTO  OO0ECIEUYEeHMs]  IOJJIEPKUBAETCI  MHOTUMU
YCIELHbIMU KOMITAHUSMH [0 BCEMY MHUPY B Pa3JIMYHBIX OTPACIISIX IPOMBIILIIIEHHOCTH.

Opranuzanusi CHCTEMbl MaTepuaibHO-TeXHU4YecKkoro obOecredeHuss TOO «AzuaTckuit
["azonpoBo mpencTaBieHa Ha pUCYHKE 9.

I'enepanbHbIl TUPEKTOP

Cnyx6a mpou3BoACTBa Ciyx0a 3aKymnok

|

¢ v

v
[Ipon3BoiCTBEHHBIE v
npaBJICHHUE TI0
1101pa3/IeICHHs p VYrpasneHne 3aKylnKkaMu
MaTepHalIbHBIM pecypcaM

!

Pemenue 3agau: Pemenue 3amau:

- 4YTO 3aKyIHTh; - Y KOTO 3aKyIHTh;

- CKOJIbKO 3aKYITUTb. - Ha KaKUX YCIOBUSIX 3aKYIHTh.
OcymecTBiieHHE padoT: OcymecTBiieHre paboT:

- OpraHu3aIys CKJIaAUPOBAHHUS - COCTABJICHHE JOTOBOPOB;
3aKYIUICHHBIX MPEIMETOB TPY/a. - KOHTPOJIb 3@ BBITIOJIHEHUEM

Pucynoxk 1 - Opranuzanus cucteMbl MaTepHalbHO-TeXHUYECKOTo obecnieuenus TOO
«Aszuarckuii ['az30npoBo»

W3 pucyHnka 9 BUIHO, 3a/auM YTO 3aKynaTh U CKOJBKO 3aKyNaTh pellaeT JUPEKIUs IO
pou3BOACTBY. TyT e OCyIIecTBIAIOTCA PabOThl MO CKJIaJUpOBaHMIO 3akymnok. Cucrema u
MIOCJIeI0BATEIbHOCTh ONEpaluil Mmpolecca 3aKynku cbipbs U MarepuasioB B TOO «Asuarckuit
I"azonpoBox» nmpuBenecHa Ha pucyHke 10.
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[Tocrymienne npoaykuuu

Pasrpy3ka BHenIHero tpaHcropra
i

[Ipuemka npoaykuu

| PacnakoBka npoaykiuu |

TpancrnoptupoBanue '
p pTHp TpancnopTupoBanue
HIPOHYKHHH Tapbl K MeCTaM
| XpaHEeHUs
BbI60p MPOyKLUH B mecra xpanenus [
NOTpeOUTESIME Vkitagka Tapel Ha
VYkitagka npoyKuuu XpaHeHHe
Pacuersi ¢ Ha XpaHEeHHe
MOTPEOUTENIMU XpaHeHne Tapsl
XpaHeHHE POAYKIINHU
TpaHcropTHpoBKa K
MeCTaM OTIPY3KU

Pucynok 2 - Cuctema 1 nocineoBaTesIbHOCTh ONEPALIMI MPOIECCa 3aKYIKH ChIPbS U
marepuanoB B TOO «A3suarckuii ["azonpoBom»

CucreMaru3zanusi MEpOINPUATHI MO TOCTHXKEHHUIO KayecTBa 3aKkyrnaemMoin npoaykiuuu TOO
«A3sunarckuii ["'a3onpoBoay» mpeacTaBiieHa B Tadauie 6.

Tabmuma 1 - Cucremaruszanus MEPONPHUATHNA MO JOCTIKCHHUIO KadyecTBa 3aKylaeMou
npoaykiuu TOO «Aszuatckuii ["azonpoBoay

Cnoco0bl IpHeMKH Cnoco0bl IPHEMOYHOTO KOHTPOJINPOBAHUS
1. TlonHblil KOHTPOIIb. 1. Anmpo6anust yTBEp>KICHHON MOCTaBLUIMKOM
2. Bb160pOUYHBII KOHTPOJIB: CTPYKTYPBI CIIOCOOOB U OIIepalHii 1o
- HpHeMOqHBIﬁ BBI60quHBIﬁ KOHTPOJIb JOCTHKEHUIO KauecTBa.

MapTUH 110 CBOWCTBAM;
2. AnpoOarys HCHOIB3yeMOTr0 MOCTABIIMKOM

- PEryJIspHbIHA BEIOOPOUHBII KOHTPOJIB 110 METO/1a KOHTPOJIMPOBAHHS KayecTBa
CBOMCTBAM; 3aKyNaeMoM IPOayKIUH.
- IPUEMOYHBIH KOHTPOIIb 10 CBOHCTBAM; 3. Yuer u yCcTaHOBJICHHE YIIy4lICHUS Ka4eCTBa

rokazareinei TOBApPOB NOCTAaBIIUKA.
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Hcxons u3 pacCMOTpPEHHBIX HEIOCTATKOB IIpOLiecca YIPaBJICHUs 3aKYNKOM ChIpbS U

MaTepUajoB

OCHOBHBIX KaTeropHii, IpeicTaBICHHbIX HAa pUCcyHKe 11.

B TOO «Asunarckuii ['a30mpoBo» UX MOKHO MX MOJPA3JEIUTh HAa HECKOJBKO

HEJ0CTAaTOK TPYIIIUPOBKA peleHue utor
BbICOKME GMHAHCOBbIE PUCKU, CBA3AHHbIE C x YnyyweHue G
]
HEeCcTabMAbHOCTbIO LieHbl Ha 3aKynaemble getanu z cucTembl = 3
o 9 = 5 o
@ o r HbIX =
2 e = [0roBOPHb 5 5
= x O @
c o £ 0b6A3aTeNbCTB G o
HapyLWeHMe IOTUCTUYECKUX KaHa0B NOCTaBKU <3 3F L» o c
U - o aHanun3 o >
3aKynaemoro o60pyA0BaHUsA CO CTOPOHbI S 9o 5 o
3 = 'g NOCTaBLUNKOB S 2
cnabblii KOHTPO/Ib 32 A4OrOBOPAMM C Jd oc ) <
a Sk
nocTaBLUMKamm Heobxoanmoro 060pya0BaHUA s -l = S
g 2
8 o
OTCYTCTBUE CKNAAMPOBAHMNS 3aNacoB g = g ABTOMAaTM3aL, 2 4
I [S]
obopvnoBaHMA ANdg beanulauum VCavr g 5 g— nAa I:i g
5 g > o o
o > O
OTCYTCTBME HEOBXOAMMbIX 3aNacHbIX YacTel Ana & s ¢ CRNAACKOTO < =
T °3 KOHTpO/IA g
6bicTDOro nemoHTa obopvaoBaHUA T o p ,2 g_
N S o
OTCyTCTBME aBTOMAaTM3UPOBAHHOM CUCTEMbI YnyyweHne 5 <
o) (]
KOHTpOAsA 33 060pya0BaHMEM ANA OKa3aHUA yCayr g \2 paboTbl z US:
. . e 2 TPaHCMNOPTHO 2 C
cnabblii KOHTPO/Ib 32 AOCTAaBKOW 060pyA0BaHUA U a o . 2 0
o o s M cny»obl o ©
RAAACHKIY UACTAIA = o % g
- x T —» KomnaHuu, =
OTCYTCTBME MAPKETMHIOBbLIX CTPaTErni = yepes s ]
[32]
HKLMOHMPOBaHMA paboTbl Mpynnbl 3 5 g o
$YHKUMOHNP p py S g noBbileHue S 2
(] O oo o
OTCYTCTBUE COBPEMEHHbIX IOTMCTUYECKMX T e OTBETCTBEHH @
TEXHONOTMIN ocTHn

Pucynoxk 3 - Mojenb 3aKylOYHOM JJOTUCTUYECKOMN JACSITEIIbHOCTH MTPU peaTU3aIiuu PO yKIUH /
yeayr TOO «A3suarckuii ["azonpoBoay

MoOHO cAenatb BBIBOJ, 4YTO OCHOBHBIC MPOOJIEMBI MaTEPUAIBHO-TEXHUYECKOTO
obecneuenus TOO «Azuarckuii ['a30mpoBOa» CBOIATCS K OCHOBHBIM MPOOIEMaM:

- Hed(PEKTUBHBIX JOTOBOPHBIX MPAB C MOCTABIIUKAMU CHIPbS U MATEPUATIOB;

- OTCYTCTBHEM 00OOCHOBAHHOM CUCTEMBI CKJIAJMPOBAHUS 000PYIOBAHHS U 3aIIACHBIX YacTel
IUIsl HETO;

- He9(h(HEeKTUBHOCTHIO TPAHCTIOPTHOM CITY>KOBI;

- HEJIOCTaTKaMH B YPOBHE KBaTU(UKAIIMK IPOU3BOICTBEHHOTO TIEpCOHAIA.

OcHOBBIBasICh Ha JAHHBIX MPOOIEMax, MOKHO MPEUIOKHUTh MMYTH UX PEIICHUS Yepes:

- YIIy4IlIEHUE CUCTEMBI IOTOBOPHBIX 0053aTEIHCTB;

- CO3J]aHKM€ aBTOMATU3AIMH JIOTUCTUYECKOW CUCTEMBI, YTO TOBBICUT YPOBEHb KOHTPOJIS 32
MTO;

- CO3JIaHE MUHMMAJIBLHOTO pa3Mepa 3armacoB 000pyI0BaHUS U KOMIUIEKTYIOIIHNX JIETaNeH;

- ylIydileHue padoThl TPAHCTIOPTHOMU CITY>KOBI;

- MOBBIIIICHNE KBaNU(UKAIIUK TPOU3BOJACTBEHHOTO TIEpCOHANA.

Pesynbprar 3¢¢deKTUBHOTO UCHOIB30BAHUS MATEPUANBHBIX PECYPCOB - 3TO YBEIHUEHUE
00BeMOB Tpou3BojicTBa. CrenoBarenbHO, 00muUl nokazaTenb dPPEeKTHBHOCTH MCTOIH30BAHUS
MaTepHUaTbHBIX PECyYpCOB JIOJDKEH OCHOBBIBATHCS HA TMPUHIIUIE CPaBHEHUS Pe3ylbTaTOB
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IIPOM3BOJICTBA € OOLIMM 3alacoM MaTepHalbHBIX PECYPCOB, MHCIOJB3YEMBIX Ul €ro
IIPOU3BO/ICTBA.

Vmopasnenue ckinagoM Ha ypoBHe mnojnpazaenenuiit TOO «Asumarckuii ["azompoBomy
SBJIICTCS BaXHOW COCTABIISIFONICH KOMMEpPUYECKOW WH(GPACTPYKTYpPhl KOMIAHHH C IIEJBIO
obecrieyenns OecniepeOOHHONW pabOTHl M TIOCTABOK CBHIPhS M PACXOJHBIX MAaTepHaloB Ha
MpEAIIPUITHE.

3aKynKu pecypcoB TaKK€ JIOJDKHBI OCHOBBIBATHCSI HAa MCCIIEJOBAHUAX phIHKA. B pamkax
W3Y4EHHUs BUJOB U METO/I0B OCYIIECTBIICHUS XO3UCTBEHHON JIEATEIIbHOCTH OJUTHKA CHA0KEHUS
MIPEANIPUATHS ONIPEAEIAETCS KaK HEOThbeMJIEMasl YaCTh KOMMEPUYECKOM MOJIUTHUKY, HallpaBJIeHHAs
Ha yJIOBJIETBOPEHHE MOTPEOHOCTEHN U MPUTSI3aHUMN TOTpeOUTEIEeH KOMIaHUH.

B 10 xe Bpems npaBUIBHOCTh pacueTa MOTPEOHOCTH B ATUX BUAAX MAaTEpUAJIOB 3aBUCHUT OT
MPaBUJIBHOCTH YCJIIOBHMM HCIIOJIb30BAHUS C YYETOM Pa3BUTHUSI HAYYHO-TEXHUYECKOTO Iporpecca,
9KCIUTYaTal[MOHHBIX, OSKOHOMMYECKHX U TEXHOJOIMYECKHUX YCJIOBUH NPOM3BOJCTBEHHOMN
NEeSITEIbHOCTH, a TAK)KE BU/Ia UCTIOJIb3YEMbIX MaTepHaJIbHBIX PECYPCOB.

Marepuanoemkocts npoaykuuu (ME) oTpaxkaer BenMUMHY MaTepHalbHBIX 3aTpar,
MPUXOAAIIYIOCS Ha | TeHre BBITYIEHHOM MPOAYKLIMHU, U BhIpaXKaeTcs ciieayroueil popMymoi:

ME==" L)

rae M — cymMa MarepuaibHbIX 3aTpar;
V — CTOUMOCTD MTPOAYKIIUH.
Marepuanootaada npoaykiuu (MO) xapakTepu3yeT BBIXOJ MPOAYKIIUUA C KaKJIOTO TEHTe
MOTPeOJIEHHBIX MaTepUAIbHBIX PECYPCOB U OTIPEEINAeTCs cleayomen GopMyIo:

\Y

MatepunanoBoopyKEHHOCTh XapakTepu3yeT pa3Mep OOOpPOTHBIX CPEACTB B pacueTe Ha
OJIHOTO pabOTHUKA U BBIUUCIISIETCA T10 CIEAyIoUIeil popmyre:

_9¢
MB == 3)

rae Od — cpenHerogoBasi CTOMMOCTbh OOOPOTHBIX MPOU3BOJACTBEHHBIX (DOHIOB;
Y - cpeaHecnucoYHas YUCIAECHHOCTh pAOOTHUKOB.
[IpencraBum moxazarenu 3(pdekTuBHOCTH MarepuaibHbIXx pecypcoB TOO «Azuarckuii
I"azompoBo» 3a 2020-2022 rr. B Tabuuie 7.

Tabnuna 2 — [Mokazarenu 3 dexTruBHOCTH MaTepuaibHbIX pecypcoB TOO «A3uatckuit
l"azonpoBo» 3a 2020-2022 rr.

Tossi Temn O/E))OCTa,
Ilokazarenu
2020 2021 2022 20212020
MarepuaioeMKOCTh IPOIyKLIUH 0,010 0,012 0,025 250,00
(ME), Tr.
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Marepuanooraada npoayKIHH 10212
(MO), r. 39,6 81,29 40,44 :

MarepuanoBoopyxénHocts (MB),
TBIC. TT. /4en

895,3 906,6 10145 113,31

[To manHBIM TaOIUIIBI 7, MOXKHO CAETATh BBIBOJ, YTO MAaTEPUAIIOEMKOCTh MPpoayKiuu K 2021
roay B cpaBHeHuu ¢ 2020 romom yBenuumiack Ha 150 %.[lokazarens marepuanootnaun k 2022
rojty ymensiaercs Ha 2,12 %. MatepuanoBoopyk€HHOCTb 3a nepuon 2021-2022 rr. yBennuuiach
Ha 13,31%.

I'maBHble cnocoObl yBenumueHuss oOecnedeHuss TOO  «Asmarckuit  ["azompoBom»
MaTepHUaJIbHBIMU PECYpCaMU MPE/ICTaBIeHbl Ha pUCyHKe 12.

Crnioco6s1 yBenmumuenus odecreuenus TOO «A3uarckuit
I"a3omnpoBo1» MaTepHaATbLHBIME PECYPCAMHU

OKCTEHCUBHBIN NuaTeHcuBHBIN
Poct npousBocTBa HUcnonp3oBanue
MaTepuaIbHbIX COBPEMEHHBIX, HAYYHO
pecypcoB (ChIpbs, 00YCIIOBJICHHBIX HOPMaTHBOB
IToBreIIEeHE MaTepuasoB M T.II.) 3aTpaynMBaHMs MaTEPUATTbHBIX
CBIPbEBBIX pecypcoB u ux oOecredeHue B
pecypcoB MpoIIecce MPOU3BOJICTBA
[IpumeneHnne 6€30TX0THBIX
TEXHOJIOTHH

YTunuzanus oTxoq0B
MaTepuaIbHBIX PECYpPCOB

Pucynoxk. 4 - 'naBHble criocoOb! yBennuenus odecnedenuss TOO «Azuarckuii I'azonpoBom»
MaTepUaIbHBIMU PECYpCaMu

PanmonansHOEe ympaBieHHe MaTepUalbHBIMU PECYPCaMM JAaeT BO3MOXKHOCTb COKpaullaTh
JUIMTEIBHOCTh IPOU3BOJACTBEHHOTO M BCETO ONEPALIMOHHOTO LIMKJIA, COKpAIlaTh PacXobl HA UX
XpaHEeHHe, BBICBOO0KIATh U3 TEKYIIETO SKOHOMUYECKOTO 000pOoTa J0J0 (PMHAHCOBBIX PECYPCOB,
PEHUHBECTUPYS UX B UHBIE AKTUBBI.

Hoctmxkenne naHHo pammoHanbHOCTH B TOO «Asmarckuii ['a3ompoBoa» BO3MOXHO B
pe3ynbTaTe CO3[JaHus W MpoBeneHUs crneuuuyHord (UHAHCOBOW TOIUTUKU YITPABJICHUS
3amacaMu, TMPEAINoJIOTAIeld HSKOHOMHYECKHEe MeXaHW3Mbl 3(PQeTHBHOTO MpUMEHEHUS
MaTepHUaTbHBIX PECYpCOB IKOHOMHUYECKOro cyObekTa. K HHM, B TOM 4YHCIE, OTHOCSIT Kak
(MHAHCOBBIE, TAK M TEXHOJOTHYECKUE MEPOTIPUSITHS:

138



IMpowmbinuienHslii TpancopT Kasaxcrana. 2024, N4, ISSN 1814-5787,  Ned, 2024. Industrial transport of Kazakhstan
ISSN online 3006-0273.

1) oGecriedyeHre HOPMHUPOBAHUS CHIPbS M MAaTEPUAIIOB Ha CKJIa/laX U B IPOU3BOICTBE;

2) ycuiieHue 000pauynBaeMOCTH 0OOPOTHBIX CPEJICTB HANPABICHHBIX B 3aIachl;

3) aKTUBHOE KOHTPOJIUPOBAHKUE COCTOSTHUS 3a11acoB.

Oro OymeT TmTOKa3aTelieM yBEIWYCHHS CTOMMOCTH  (DMHAHCOBBIX  BIIOKEHUH C
¢bukcupoBaHHbIM J0xon0M Ha | Tenre. @opmyma 10 wmcmonb3yercss As pacdera CyMMBI
¢uHaHCOBOH (POHIOOTIAYUH.

®O= BIT/ MTO, (4)

raie  DO- ponmooTmaua;

BII — 00beM npou3BeeHHON NpeanpUusaTieM IPOAYKIIUHU 32 pacCMaTPUBAEMBbIN
IIEPUOT;

MTO — cpenHeroioBasi CTOMMOCTh MaTEPHAIBHBIX PECYPCOB.

B 2022 rony ponnootaaya cocraBuia:

®0=3577634/355066=10,07 (Tenre/lreare. MTO)
B2021rony ¢ponnootnaua cocraBuia:
DO=2755648/312773=8,81(tenre/1 Teare. MTO)
B 2020 rony pormooTmaaua cocraBuia:
®0=2001420/281959=7,09 (tenre/1tenre.MTO)
Takum o0Opa3om, 3a UCCIIENYeMBbIi Iepruo ] Ha0IoaaeTcs pocT poHAo0TAaun Ha 42 %.
DOHTOEMKOCTh TMPOAYKIIMA — 3HadeHue, oOpatHoe doHmooTaaue. I[lokazarens
JEMOHCTPUPYET JOJI0 CTOMMOCTH MPOAYKIIMHM, KOTOpas COCTaBIII€T HAa KaXIbli TEHre
M3TOTaBIMBaeMOM MpoayKiuu. PoHA0EMKOCTH omnpeaensercs mo Gopmyne 11.
®e = MTO: BII unu 1: @O (5)
B 2022rony ¢oHA0EMKOCTh COCTaBHIIA:
®e=355066/3577634=0,09 (Tenre/1 tenre BII)

B 2021roxy ¢poHm0EMKOCTh COCTaBHIIA:

®e=312773/2755648=0,11 (tenre/1 tenre BIT)
B 2020 rony ponnoémkocTs cocTaBuia:

®e=281959/2001420=0,14 (tenre/1 terre BII)

AHaOrn4YHBIM 00pa30M OIpeIeNIUM BEIMYMHY (DOHI0EMKOCTH aKTUBHOM 4acTH:
DOHI0BOOPYKEHHOCTh TpyJa — IOKa3aTelb OCHAILIEHHOCTH TPYAA MPOU3BOJCTBEHHBIMU
MaTepHallbHBIMU pecypcaMu. DOHI0BOOPYKEHHOCTh onpeaensercs no ¢popmyne 12.

®O = MTO / YP (6)

rac MTO - CpeaHssa CTOMMOCTD MPOU3BOJCTBCHHBIX MATCPHUAIIBHBIX PECYPCOB;
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YP —uncneHHoCTh pabounx;
B 2022 roay hoHIOBOOPYKEHHOCTh COCTABUJIA:
®B=176461/92 =1918 tenre/yen
B 2021 roxy hoHIOBOOPYKEHHOCTh COCTABUJIA:
®B=176522/114=1548,4 Tenre/uen
B 2020 rony poHI0BOOPYKEHHOCTH COCTaBMIIA:
®B=181959/120=1516,3 Teure/uen

JlocTrkeHne cTpaTeruuyeckux ueiae 3¢p(GeKTUBHOCTH MCIONIb30BaHUS MaTepHUaIbHBIX
pecypcoB TOO «Asmarckuii ['azompoBom» OyaeTr 3aBHUCETh OT ONTHUMH3AIMU IIpoIecca
VOpaBJICHUS MaTE€pUATBHBIMH pPECypCaMH ¥  BBIBEJCHUS KOMIIAHUM HA ONTHMAJIbHBIN
(uHAHCOBBIN 00OPOT MO TIOTOBOPHBIM 00S13aTEILCTBAM.

Marepuanbhabie pecypcsl TOO «Asuarckuii ['a3ompoBom» HCHONIB3YIOTCS B KauecTBE
WHBECTUIIMOHHOTO KamuTajga MJis paclpelesieHuss Ha JIOJITOCPOYHBbIE AaKTHBBI, TaKHe Kak
MaTepHUaJbHbIe PECYPCHl U MPOUME BHEOOOPOTHbIE aKTUBBI. M30BITOK JEHEKHBIX CPEACTB MOCIIE
y4deTa pacxoJI0B 4acTO UJET Ha BHIIUIATY JUBUCH/IOB.

OcHOBHBIE OCOOCHHOCTH MEXaHW3Ma PETYIMPOBaHUS MaTepHAIBHBIX pecypcoB TOO
«A3sunarckuii ['a30mpoBoa» BKIIOYAIOT B cEOsI:

1) MHOXECTBO MEXaHHM3MOB BHYTPEHHETO KOHTPOJIS, HCIIOJIb3YEeTCS JUIsl YIpaBJICHUS
MaTepuajIbHBIMH pecypcaMu Ou3Heca M JOoCTIKeHus ux s3pdextuBHOocTH. Hekoropwie u3s
OCHOBHBIX (paKTOPOB, BIUSIOUIUX Ha JBMKEHHE MaTepUAbHBIX PECYPCOB, BKIIIOYAIOT CPEAHIOI0
MIPOJIOJKUTENBHOCTh AEOUTOPCKOM 3a/I0JDKEHHOCTH, CIMCAaHUE HEMOTaIleHHOH neOuTopcKoi
3aJI0J5KEHHOCTH.

2) pykoBojctBo TOO «Asmarckuii ['a3ompoBoa» TOJDKHO YETKO IOHUMATh CPOKHU
MOCTYIUICHUSI MaTePHAIIbHBIX PECYPCOB OT NPEANPUATHS, HAIIPUMEp, KOTIa CIeyeT ONJIauuBaTh
KPEAUTOPCKYIO 3a/10JKEHHOCTD U MTPUOOpETaTh TOBAPHO-MaTEepPHUATIbHBIE 3aIlachl.

3) pykoBoactBo TOO «Asmarckuii ['a30mpoBom» JOHKHO YCTAaHOBHTH YETKHE IpaBUiIa
OTLIATHI JJIs1 CBOMX KIIMEHTOB M PACCMOTPETh BO3MOKHOCTh [IEPECMOTpPA YCIOBHI MOCTABKH, €CIH
KIIMEHTHl PErySIPHO HE MJATST BOBpeMs. B KoMmMmanuu AOMKHBI OBITH MPOJAYMaHbI CKUAKH 32
JOCPOUHBIN MIIATEK WU MPEIOCTABIICHUE BBIMUCKH HA KOTUPOBKU U cueTa-(haKkTypbl KOMIaHHH,
KOTOpbIE YKa3bIBAIOT, YTO KOMIIAHUS OCTaBIIAET 3a COOOW MpaBO B3UMATh MPOIEHTHI IO
MIPOCPOUYEHHBIM CUETaM.

C 1nenpl0 palMOHANBHOTO YIPABIEHUS MaTEepHAIBHBIMH pecypcaMud HeoO0XoAauma
ONTUMM3ALMS OTHOIICHHH C KOHTPAareHTaMu KOMITAaHUU (KpEeIuTOpamMu), TO €CTh HE0OXOIUMO
paccMaTpuBaTh U COTJIACOBBIBATH YCIOBHUS OTUIATHI KPEIUTOPOB, YTOOBI yIy4IIUTh MOKa3aTelb
MatepuanbHbIX pecypcoB TOO «Asuarckuii I'azonpoBom».

[Tokazatenun 3¢p¢EeKTUBHOCTH HCHOJIB30BaHUA MaTepHalbHbIX pecypcoB 1no TOO
«Asuarckuii ['a30mpoBoa» npeacTaBieHsl B TabnuIe 8.
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Tabmuua 3 - [Tokazatenu 3¢ppeKTHBHOCTH HCIIONIB30BAHMS MAaTEPUAIBHBIX PECYPCOB T10
TOO «Asunarckuii ['a3onpoBoa», B ThICSYaX TEHre

2020 2021 2022 OtHOCHUTENBHOE
[Toka3zarens 0
rox roxn roxn OTKJIOHEHHE, %
OOBeM MpOayKIUH B, T. TCHTE 2655590 2755648 3577634 134,72
CpennerojioBasi CTOUMOCTh
MaTepHATLHBIX PECYPCOB, T. 173801 181000 182918 105,25
TEHTe
MarepraioeMKoCTh 0,010 0,012 0,025 250,00
npoaykuuu (ME), Tr.
donmoormaya, TEHre 7,09 8,81 10,07 142,03

JlanHble B Tabnuie 8 MokaspIBalOT, YTO IPUPOCT MAaTEPUAIbHBIX PECYPCOB 3a OTUETHBIN
nepuoJ yBenuumics Ha 5,25% 1mo cpaBHEHMIO ¢ MepBOHavYalbHBIM mokaszatenem 2020 rona.
Marepuanoemkocts npoaykuuu k 2021 rony B cpaBHenuu ¢ 2020 rogqom yeBenuuuiacs B 2,5
pas.

@oHI00TAAYA HA NPEANPUATHH 3a UCCIEAYEMBIN Ieproa Bo3pocia Ha 42 % mpu pocte
YUCIICHHOCTHU pabOTHUKOB npeanpusTus Ha 10 denoBek.

CymHocTh 3(pQeKTUBHOrO YIpaBICHUS MaTepUalbHBIMH pPECypcaMM 3aKiIioyaercs B
Mo AepKaHUU MOJTHOTO 00ecreyeHusl BCero MPOU3BOICTBEHHOTO IMKJIAa Ha MPEANPUITUH, B
OpraHu3aluy CHaAOXKEeHUS ChIpheM, MaTepUallaMH.

[Io pesynbraram paboOThl MPEANPHUATHS BUIHO TEHIEGHLUMIO pOCTa pealu3anuu
MPOAYKIIHMH 10 (PaKTy OTHOCUTEIHHO 6a30BOro oobema npoaykiuu Ha 34,72 %, a Takke pocT
cpenneroioBoit croumoctd MTO Ha 5,25%.

4000000
3500000

3000000
2500000
2000000
1500000

1000000 B Cpennero/ioBasi CTOMMOCTb
500000 MaTepUalbHBIX PECYPCOB, T. TEHTE

0

DO O6beM NPOAYKIMH B, T. TEHTE

2020 2021 2022

PI/IcyHOK 5- I[I/IHaMI/IKa oO0bema MMpOU3BOACTBA U BCIIMYUHBI MAaTCPHUAJIbHBIX PECYPCOB

O¢ddexTuBHas cucrema ymnpaBieHHs MaTepuaidbHbIMH pecypcamu TOO «A3uaTckuii
["azompoBo» rapaHTUpPYeET, UTO OM3HEC Beeraa OyJeT B COCTOSIHMM BBIMIOJIHUTH 00513aTEIbCTBA
MIOCTaBIIUKOB BOBPEMSI.

Kpome TOro, sdgdexTuBHOE ymnpaBlieHHE MaTepuaJbHBIMH pecypcaMu oOecreunBaeT
CBOEBPEMEHHOE PpACIPEACICHUE PETrYyIIpHbIX pacXxoJ0B, TAKUX KaK aJMHUHUCTPATUBHBIC
pacxo/sl (HampuMep, 3apaboTHas 11aTa pabOTHUKOB KOMIIAaHUHU). YTpaBlieHuEe MaTepUuaIbHO-
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TEXHUYECKUM 00ECIIEUeHHEM OTHOCHUTCS K IPOLIECCY, C MOMOIIBIO KOTOPOI0 OpraHM3anus
MO AEP’)KUBAET KOHTPOJIb HAJl COAEPKAaHUEM MaTEpUAIIbHBIX PECYPCOB.

Jiis TOO «Aszuarckuii ['a3onpoBoa» GopMupoBaHrE KOHKYPEHTHOM CTPATErHH CBSI3aHO
C TIOUCKOM €€ YHHUKAJIbHBIX PECYpCOB U BO3MOXKHOCTEH, KOTOpPbIE CTAHYT OCHOBOW Jid
JOCTHKEHHUS CTPATErHYeCKUX Leled U KOHKYPEHTHBIX IMPEUMYIIECTB, YTO B CBOIO OUY€pElb
CTAHET OCHOBOM JIJIsl YCIIEIIHOT'O Pa3BUTUS KOMIIAHUU U [TO3BOJIUT €M CTaTh JINJIEPOM Ha PHIHKE
HpEJCTaBICHUS yCIyT / IPOIYKIUN.

JlocTHKeHHEe CTpaTernyecKux Ieneil 3pQPeKTUBHOCTH HCIOJIB30BAHUS MaTEepPUATBHBIX
pecypcoB TOO «Asmarckuii ['azonmpoBoa» Oyaer 3aBUCETh OT ONTHUMHU3ALUU Ipoliecca
VIIPaBIICHUS] MaTEPHAIBHBIMU pecypcaMH ¥ BBIBEJACHHS KOMIIAHWM Ha ONTHMAJIbHBIN
(rHAHCOBBII 000POT MO TOTOBOPHBIM 0053aTENbCTBAM

Marepuanbublie pecypcsl TOO «A3smarckuii ['a30mpoBo» HMCHOJIB3YIOTCS B KauecTBE
MHBECTULIMOHHOTO KamuTaja A pacupeiesieHuss Ha JOJTOCPOYHbIE aKTUBBI, TaKue Kak
OCHOBHBIE CpeJICTBAa M MpPOUYHe BHEOOOPOTHbIE aKTUBBI. M30BITOK NEHEXKHBIX CPEACTB IMOCIe
ydeTa pacxoJI0B 4acTO WUJIET Ha BHIIIATY JUBUIACHIOB.

BbIBOBI.

OcHOBHBIE OCOOCHHOCTH MEXaHHW3Ma PETYJIMPOBAaHUS MarepuaidbHBIX pecypcoB TOO
«Asmartckuii ['a301poBo1» BKIOYAIOT B CEOS:

1) MHOXECTBO MEXaHW3MOB BHYTPEHHETO KOHTPOJIS, UCIOJIb3YETCS IJIs yIpaBICHUS
MaTepuallbHBIMM pecypcamMu Ou3Heca W JOCTWXKeHHs uX 3ddexktuBHOCTH. HekoTopsie u3
(GakTOpOB, BIMSAIOIIMX Ha [JBIKEHHE MaTEepPHUAIbHBIX PECYpCOB, BKIIOYAIOT CPEIHION0
MPOJIODKUTEIBHOCT JEOUTOPCKOM 3a0JPKEHHOCTH, CIIMCAHUE HEMOTAIIeHHOW NeOUTOPCKOM
3aJJ0JKEHHOCTH.

2) pykoBonctBo TOO «Asmarckuii ['a3ompoBoa» MODKHO YETKO MOHUMATh CPOKH
MOCTYIUICHUS M OTTOKAa JEHEXKHBIX CPEACTB OT MNPEANpUATHS, HAPUMEpP, KOrJa CIEayeT
OTIAYMBATh KPEAUTOPCKYIO 33a/I0JDKEHHOCTh U MPUOOpETaTh TOBAPHO-MaTepUaIbHbIE 3aMachl.

3) pykoBoactBo TOO «Asuatckuii ['a30mpoBoa» AOJDKHO YCTAHOBUTH YETKHUE MPABUIIA
OIJIATHI JUISl CBOMX KJIMEHTOB U PACCMOTPETh BO3MOXKHOCTh IIEPECMOTpPA YCIOBUN MOCTABKH,
€CJIM KJIIMEHTHI PEryJISIpHO HE IUIATAT BOBpeMsi. B koMmaHuu 10KHBI OBITh PO TyMaHbl CKUAKU
3a JOCPOYHBIM MJaTeX WU TPEIOCTABICHHE BBIIUCKM HAa KOTUPOBKH U cueTa-(axkTypbl
KOMIIAaHUH, KOTOPBIE YKa3bIBAIOT, YTO KOMIIaHHMS OCTaBJIsieT 3a cOOOM MpaBO B3UMATh
MPOLIEHTHI IO TPOCPOUYEHHBIM CUETaM.

C uenpio panMOHAIBHOTO YIPABJICHUS MaTEpUaIbHBIMU pecypcaMu HeoOxoauma
ONTUMU3AIUA OTHOIIEHUN ¢ KOHTPAreHTaMu KOMIIaHUU (KpeIuTopamMu), TO €CTh He0OX0IUMO
paccMaTpuBaTh U COMIACOBBIBATH YCIOBUS OILIATHI KPEAUTOPOB, YTOOBI YIYUIIUTh MOKA3aTENb
MatepuanbHbIX pecypcoB TOO «A3uarckuii ['azonpoBom».
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«A3HUS TA3 KYBBIPBI» KIIIC MBICAJBIHJIA YUBIM/IbI MATEPHUAJIIBIK-
TEXHUKAJIBIK KAMTAMACBI3 ETY I BACKAPY

Anparna. KocimopslHIapasl MaTepUalIbIK-TEXHUKAIBIK KaMTaMachl3 €Ty THIM/II
0ackapy op KOMIIaHHUs YIIIH 6Te MaHbI3/Ibl, ON3HECTIH )KYMBICHIH JKOCIapJiay Ke3iH1e MaHbI3 bl
acriekT Oojbpim  TaObuTagbl. Makaniajia KOCIMOPBIHHBIH MAaTEPUANIBIK - TEXHUKAJIBIK
KaMTaMachl3 e€TUTyiHe Oarajay >Kypri3iiin, OHbIH MpoOieMaiapbl MEH JaMy TEHICHIIHUSIAPhI
KepceTuireH. Makaiaja TepMUHIEPre CajablCThIPMalIbl TalAay )KacaylJlbl: CaThII aly, KETKI3Y,
XKaOAbIKTay, KaMTaMachl3 €Ty, *KaOAbIKTay MpPOIECiHIH KOMIOHEHTTEpl KENTIPIAreH XKoHe
MaTepUAIBIK-TEXHUKAJIBIK )Ka0IbIKTay/[bIH CHIIATTaAMAChl KEJITIPITeH.

Tyiiinai ce3mep. Carbill amy, XeTKi3y, >XaOIbIKTay, MaTepHUalIbIK-TEXHUKAIBIK
*KaOabIKTay, JIU3UHT, albIpbacTay, MaTepUaAbIK pecypcTap, )KeTKi3yLIiaep.

Yerbergen Khudaibergen, manager, «Asian Gas Pipeline» LLP, Almaty, Kazakhstan,
erko777@mail.ru

MANAGEMENT OF MATERIAL AND TECHNICAL SUPPORT OF THE
ORGANIZATION ON THE EXAMPLE OF LLP «ASIAN GAS PIPELINE»

Abstract. Effective management of material and technical support of enterprises is vital
for each company, is an important aspect in planning the functioning of business. In the article
the estimation of material and technical support of the enterprise is carried out, problems and
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tendencies of its development are marked. In the article a comparative analysis of the terms:
procurement, supply, supply, provision is carried out, the components of the supply process
are given and the description of material and technical provision is presented.

Keywords. Procurement, supply, supply, logistics, leasing, barter, material resources,
suppliers.
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