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MPOBJEMbBI 1 AHAJIN3 TEXHUYECKOI'O COCTOSIHUSA U HECYIIEA
CIIOCOBHOCTHU 2JIEMEHTOB BEPXHEI'O CTPOEHUSA IIYTU

Annomayus

OcHo6oti 2¢hhekmusHo20 UCNONL308AHUS PECYPCO8 HCENE3HOOOPOICHO2O MPAHCNOPMA
ABNSIEMCS NOBLIUEHUE HAOEHCHOCIU MEXHUUECKUX CPeOCmE8 JHCeNe3HO00POAHCHO20 nymu. s
obecneueHuss 0e30NACHOCMU OBUNCEHUSL NOE3008 8 pPAMKAX OelUCmEYIouUx HOPMAMUBO8
HEe0OX00umMo obecneuums 0€30NACHOe COCMOSIHUEe MEeXHUYeCKUx cpeocms, umo mpeodyem
SHAHUS PYHKYUOHAILHOU 0e30NacHOCmU U HAOEHCHOCMU pabomvl OAHHO20 NEPCOHANA NO
BbINOJIHEHUIO MEXHOI02UYeCKUX UHCMPYKYUL, 6bINOJIHEeHUs Mmpebo8aHull K Keaaupurayuu
nepcounana. Omo nosvluiaem mpeOo8aHUsl K HAOEHCHOCMU IJIeMEHMO8 8EPXHe20 CMPOeHUs.
nymu.

Knroueevie cnoea: scene3no0opoxCcHulll MpaHCnopm, 6e30nacHoCmb 0BUNCEHUSL NOEe3008,
mexHuyeckue Ccpeocmeda, HAOeHCHOCHb JeMeHmMOo8, 6epXHee CMmpoeHue nNymu, peibChbl,
cmpenoynvie nepegoobl, NOOPelIbCOB0e OCHOBAHUE, KOMNIEKCHBIU NOOXO0O.

BBenenue.

XKeneznogOpOKHBII TPAaHCHOPT MPOYHO YAECPKUBAET MO3UIMH OCHOBHOTO MEPEBO3UYHKA
IPY30B U TMACCAXUPOB B €AMHON TpaHCHOPTHOHM cucteMe PecnyOommku Kazaxcran. OcHoBoOM
3((HEeKTUBHOTO HUCHOJB30BaHHUS PECYpPCOB  KEJIE3HOJOPOKHOTO  TPAHCIOPTA  SBISETCS
MOBBIIICHNE HAJCKHOCTU TEXHHUYECKUX CPEJCTB KEJIEe3HONOpOoxKHOTO IyTu. [l obecneueHus
0e30MacHOCTH [JBMIKEHHUS I[I0€3/I0B B paMKaxX JCHCTBYIOIIMX HOPMAaTHBOB HEOOXOAUMO
obecrieynTh 0€30macHOE COCTOSIHUE TEXHMUYECKHX CpEeACTB, YTO TpeOyeT 3HaHud
GyHKIMOHANBHONW 0€30MacHOCTH M HaJIeKHOCTU pabOThl JAHHOTO MEpPCOHAla MO BBIMOJIHEHUIO
TEXHOJIOTUYECKUX MHCTPYKIIM, BBIIOJHEHUsS] TPEOOBaHMM K KBadM(UKAIMKM MepcoHana. ITo
MOBBIIIAET TPeOOBaHUSA K HAJIGKHOCTH SJIEMEHTOB BEPXHEr0 CTPOCHMs MyTH. be3 HaaexHoi
paboThl PeNbCOBOM KOJIEM HEBO3MOXKHO cebe MpeAcTaBUTh HOpMalbHOE (YyHKIIMOHUPOBAHUE
KEJIe3HBIX JJOPOT.

Jlis  TpOTHO3UPOBAHUST M OLEHKH MPOYHOCTH COEOUHEHHH METaUIOKOHCTPYKIIHA,
uMeroue AeQeKThl THUMa TPEIIUH, HEOOXOIUMBI KCIPUMEHTAIBHO-TEOPETUUECKHE METOIbI
pacuera yCTaJOCTHOM MPOYHOCTH, Oa3UPYIOIINECcs Ha KPUTEPUIX MEXaHUKHU Pa3pyIICHUS.

[Ipu sTOM cienyeT OTMETHTh, YTO HEOJHO3HAYHOE BIIUSHUE OCTATOYHBIX CBAPHBIX
HaIpsDKEHU Ha YyCTAJIOCTHYIO MPOYHOCTh CBAPHBIX COCIMHEHHMM Kak Ha CTaJIUM 3apOXKIACHUS
YCTAJIOCTHBIX TpPEIIMH, TaK W Ha CTaJud HUX pPOCTa U PACHPOCTPAHEHHUs, CYIIECTBEHHO
YCIOXKHSIOT paboTy HaIKHOCTH AJIEMEHTOB BEPXHET0 CTPOCHUS MYTH.

HecmoTps Ha omnpeneneHHbIe yerexXu B 3TOM 001acTH, mpoOiiemMa MOBHIIICHUS HAJIeKHOCTH
KEJIE3HOJJOPOKHOTO TMYTH H3y4eHa HEJAOCTAaTOYHO. OITO OOYCIOBIEHO HEIOCTAaTOYHOU
TEOpeTUYeCKOr pa3paboTKOM TpoOIeMBbl OIEHKH COCTOSIHUS IKEJIE3HOJOPOKHOTO TYTH,
OTCYTCTBHEM TOJHOTHI M JOCTOBEPHOCTH MEPBUYHONW HMH(DOpPMAIUKU 00 YPOBHIX HAICKHOCTH
TEXHUYECKUX CPEACTB IMYTH, HEIOCTATOYHOW pPa3paOOTKOH METOJIMKH MPOTHO3a BO3MOXKHBIX
MEePexo0/I0B KOHCTPYKIIMU TYTH B OMACHBIE COCTOSIHUS M WX MpenaynpexaeHus. HeoOxomum
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KOMIIJIEKCHBIN aHAIU3 HAa/IeKHOCTHU 3JIEMEHTOB BEPXHEI'O CTPOEHUS IIyTH.

B cBa3u ¢ atuM JaHHas pa0oTa, HampaBi€HHas Ha AaHAIU3, I[POrHO3UPOBAHUE U
000CHOBaHHME TEXHHYECKOTO COCTOSHHS 3JIE€MEHTOB BEPXHETO CTPOCHHUS >KEJIE3HOIOPOKHOTO
INyTH TO OOECHEYCHHIO MX SKCIUTYaTallMOHHON HAJEKHOCTH M IOBBIMICHHUS JOJITOBEYHOCTH,
SIBJISIETCS] AKTYaJIbHOM.

HccnenoBanus NpoBOAUINCH C UCIIOJIb30BAHUEM CUCTEMHOIO aHANIN3a, (PyHIaMEHTaJIbHbBIX
MIOJIOKEHUI TEOpUH HAJIeKHOCTH, METOJ0B MAaTEMaTHUECKOT0 U (PU3NYECKOTO0 MOJAEIUPOBaHUS,
BBIYHMCIUTEIILHOTO IJIAHUPOBAHUS IKCIIEPUMEHTOB.

Cocrosinue mnpod/jeMbl 10 NPOTHO3UPOBAHMIO M OOOCHOBAHMI0O TEXHHYECKOIO
COCTOSIHHSI 3JIEMEHTOB BepPXHero CTPOeHMs MMyTH.

B Hacrosiiee BpeMsl jKeJI€3HOIOPOXKHBIM TPAHCIOPT COCTABIIAET OCHOBY TPAHCIOPTHOM
cucreMbl PecnyOnuk KaszaxcraH M COyKUT 1LI€IM CBOEBPEMEHHOTO U Kau€CTBEHHOTO
obOecrieueHHsl MOTPEOHOCTEN HAcelIeHMs] B NMEPEBO3KaX M YCIyrax, »XU3HEIESTENIbHOCTH BCEX
oTpaciieil JKOHOMHUKHU U O€301acHOCTH rocyaapctsa [1].

O¢ddexTuBHOCTH  pabOTHI  MaruCTPaIbHBIX  JKEJIE3HBIX  JOPOr,  MPOMBIIIIEHHOTO
KEJIE3HOJJOPOKHOTO TPAaHCIOPTa, METPONOJIUTEHOB, HapsJy C IOKa3aTeasiMH IPOBO3HOM
CIIOCOOHOCTH OIIpeNeNsieTcsl CTENeHbl0 oOecrieueHus 0e30MacCHOCTH JBUKEHUS, B YaCTHOCTH
HEJOMYIIEHUEM BO3HUKHOBEHHUS aBapUUHBIX CHUTyallUi B MEpPEeBO30YHOM IIpoliecce H
CHIKEHHUEM TOCIIECTBUI BO3MOKHBIX aBapHil.

[TonBrxHOM cOCTaB, B TOM YHUCIJIE€ CHELUATU3NPOBAHHBIN, IEMEHTHI BEPXHETO CTPOCHUS
MyTH, JIpyrue TEeXHUYECKHE CPEJCTBA JOJIKHBI COOTBETCTBOBATH TPEOOBAaHUSM 0O€30MacHOCTU
[2]. C menpio MOBBINIEHUS TMOKa3aTelaell 0€30MacHOCTH BEPXHEro CTPOSHUS MyTH OO0JbIIoe
BHUMAaHHE YyJAEISeTCS YAy4YIIeHHIO KadyeCTBEHHBIX XapaKTEepPUCTUK CIOCOOOB M CPENICTB
KOHTPOJISI €ro TEXHUYECKOTO COCTOSIHMS, B TOM YHCJIE MapamMeTpoB peNbCOBOM JIMHUM.
[IporHo3upoBaHue U3MEHEHUS UX TEXHUUYECKOT'O COCTOSIHUS B MTPOLIECCE DKCIUTyaTalluu SBIISETCS
HEOOXOJIMMBIM YCJIOBHEM pAIlMOHAJIBHOIO IUIAHUPOBAHUA pPA0OT MO 3aMEHE M PEMOHTY
AIIEMEHTOB.

Texaudeckoe oOCTyXKHWBaHHE, BKIIOUAIONIEe B CeOS KOMIUIEKC pabOT MO MO e KaHUIO
u3aenuii B pabOTOCTIOCOOHOM COCTOSIHMH, SIBIIIETCS COCTAaBHOM YacThI0 TEXHUYECKOU
skcrutyatanuu  [3]. IlepuogudHocTh W cocTaB pabOT MO PEMOHTY U TEXHHYECKOMY
00CIyKMBAaHUIO, KOTOPbIE MPOBOJATCA MO OJHON W3 MPHUHSATHIX CTPATETHH, OMPEICNISIIOTCS
BUJIAMU U3JENUH, IIUTEIbHOCTIO UX IKCIUTYaTallu U MHTEHCUBHOCTBIO MTPOLIECCOB CTAPEHHUSL.

Jlis  OONBIIMHCTBA CJOXHBIX TEXHUYECKUX CHUCTEM MPHUHSTA CTpaTerus IJIaHOBO-
MpeayNnpeUTeNbHBIX PEMOHTOB, IMPEAyCMaTPUBAIOLIAsi JOCTATOYHO >KECTKOE IUIaHWPOBAaHUE
CpPOKOB, 00BEMOB M HOMEHKJIATyphl BOCCTaHaBIMBAIOIIMX Bo3zaelcTBuil. [lomoOHas ctparerus
s dekTUBHA 1715 TUIOBBIX U3ENUi, pabOTAIOMINX B OJMHAKOBBIX YCIOBUSX, IPU OTHOCUTEIILHO
HEOONBIINX CpoKax skcmyarauuud. C yBelIHMUYEHUEM OTJIMYUM M3AENUN B KOHCTPYKTUBHOM H
TEXHOJIOTUYECKOM HCIOJHEHHH, B YCIOBHUAX OKCIUTyaTallMid, a TaKkKe €€ JUIUTEIbHOCTH
BO3pACTAIOT AMANa30Hbl BO3MOXKHBIX CKOPOCTEH IMPOIECCOB CTapeHHs AeMeHTOB. [lpu stom
TUTAHUPYEMBIE CPOKU U 00BEMBI BOCCTAHABIUBAIOIINX BO3JICHCTBUII CTAHOBSITCS HEAaIeKBATHBIMU
(haKTUYECKOMY COCTOSHUIO U3/IEIUH.

IenecooOpa3Ho MpUMEHEHNE CTPATETUN TEXHUYECKOTO 0OCITYy>KUBAaHUS MO (PaKTHUIECKOMY
COCTOSIHHIO, TEHJICHLIUS K TIEpeX0/ly Ha KOTOPYIO HaMeTUJach U JUIst 00Jiee TUIOBBIX M3/AETHM.

CrnoxHble TEXHHYECKHE CHCTEeMBbl, C TO3MIMH oOOImel TeopuH CUCTEM, MOTYT
paccMaTpuBaThCSl KaK dJIEMEHTHI 0o0Jiee CIIOKHBIX CHUCTEM, (PYHKIMOHUPOBAHHE KOTOPBIX
NPeIbABIAET K JAHHBIM 3J€MEHTaM psJl TpeOOBaHUMN, B TOM YHUCIIE MO0 YPOBHIO TEXHUYECKOTO
COCTOSIHUS, BEJIMYMHA KOTOPOTO PETYIUPYETCsl CHUCTEMOM TEXHHYECKOro OOCIIYKMBAaHUS U
pEMOHTA.

DNeMeHThl BEpPXHEro CTPOCHHS TPEACTABIAIOT €000 KOHCTPYKTHBHBIH KOMILIEKC
CTPOUTENIBHOM [4], MEXaHMUECKOH M 2IEKTPUUECKOH JacTel [5; 6], ¢ aMOpPTU3alIMOHHBIM CPOKOM
ciyk0b1 10 50 jeT, YyTO MO3BOJISET PACCMATPUBATh MX KaK CIOXKHBIE TEXHUUYECKHE CHUCTEMBbI
JIOJITOBPEMEHHOTO MOJIb30BAHMUSL.
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BoJIbIIMHCTBO  37IEMEHTOB MPEJCTABISAIOT COOOW pENbCOBBIE W CHUTHAJIbHBIC LIETIH,
KaOeJbHbIC JIMHWUH, MYTEBbIC pejie, UICTOYHUKU MUTAHUS W.T.J., PA3IHYaAIONIUecs MEXIy co00it
OCHOBHBIMH XapaKTEPUCTUKAMH, KOHCTPYKTUBHBIMH PELICHUSIMU, KAU€CTBOM TEXHOJIOTHUYECKOTO
WCIIOJIHEHUSI W YCJIOBHSIMH OKCIUTyaTallud. YKa3aHHbIE OOCTOSITENBCTBA TMPEAONPEACTSIOT
pasiiuyue CKOPOCTEH MpOIEeCcCOB CTApeHUs U PACCEMBAHME MOMEHTOB OTKA30B OJIHOTHITHBIX
3JIEMEHTOB B IIMPOKOM BPEMEHHOM HMHTEpBaJie. B 3TUX yCIOBUAX MPEICTABIACTCS OYEBUIHBIM
MIPEUMYIIIECTBO THOKOW CHCTEMbI BOCCTAHABIMBAIOIINX BO3ACHCTBHN aJICKBATHBIX (DAKTHUECKUM
MOTPEOHOCTSM C YI€TOM TEXHOJIOTHYECKUX U OPTaHU3AIMOHHBIX BO3MOKHOCTCH.

Peanuzamust ctparerun TEXHUYECKOTO OOCIY)KMBAaHUS DSJEMEHTOB MO (HaKTHUECKOMY
COCTOSIHMIO BO3MOXXHA TIPH HAJIWYUM CHCTEM KOHTPOJS TEXHUYECKOTO  COCTOSIHHUS,
o0ecreunBarONINX HEOOXOIUMBIC JTIOCTOBEPHOCTh, TOYHOCTh U OBICTPOJCHCTBHE MOCTYIUICHHS
nHpopmanuu. OTCyTCTBHE €€ WIM 3aJep)KKa C BBINOJHEHUEM BOCCTAHABIMBAIOIINX
BO3JICHICTBUI MPUBOJUT K OTKa3aM 3JIEMEHTOB, 3aBUCALIUM OT CIyk0 myteBoro xo3siicrsa (I1) u
cnyk0 cur”Hamumzauud u  cBszu (L) mpumepamu KOTOpPBIX MOTYT CHYXKUTB: pacTsDKKa
M30JIUPYIOIMKNX CTHIKOB; CXOJI HM30JUPYIOIIUX CTHIKOB, OTCYTCTBHE TIOAPE3KH Oasacrta;
3arpsi3HEHUE OalIMaKkoB CTPENIKU; MPOOOW H3OJSIIUU CKBO3HBIX TOJIOC Ha CTPEJIKE; H3JIOM
penbca; HakaT paMHOTO pelibca; MpoOON Kene300€TOHHBIX Inaix, OOpBIB  PETLCOBOTO
COCTMHUTEIISI; OOpBIB KaOCNBbHBIX JKUJ; TMOBPEKIEHUE IMOCTOBBIX YCTPOMCTB; TMEperopaHue
MPeAOXPAHUTEIICH; 0OPBIB APOCCENBHBIX MEPEMBIYCK; MIOBPEKICHNE aKKyMYJISITOPHBIX OaTapeif;
HapyIIeHNUEe U30JISAIUH CTPEIIOYHBIX TAPHUTYP.

N3 ananu3a BUAHO, 4TO M3 OOIIEr0 uyucia OOJbIIast JOJISI OTKA30B AJIEMEHTOB BEPXHETO
CTpOEHUS MYTH MaJaeT Ha CIYXKOy MMyTEeBOTO X034HUCTBA U Ha CIYOy CUTHAIN3alluU U CBSI3U [7].

CrienpayiucT 1o HaJEKHOCTH JOJKEH UCXOJUTh U3 TOTO, YTO JIF0OAsi CHCTEMa OTKaXeT, U,
CJIEIOBATENbHO, TOJDKEH CKOHIIEHTPHUPOBATh CBOM YCHJIMSA Ha ypoBHe. Takoil moaxon siBIseTcCs
0oJiee peallMCTUYHBIM U JIOTHYHBIM, YEM TMPHU3BIBBI «IIOJIHOE OTCYTCTBUE 3arpsi3HEHUi», «0e3
pHucKa», «Oe3aBapuiiHbIN» U T.1.» [8]. Peanuzanusi Takoro moaxoja BO3MOXHA MPH HAITMYUU
KOJIMYECTBEHHBIX MTOKa3aresie HaaexxkHocTu n3aenuit [9]. Onnako, mo muenuto A.C. ITponukona
[10]: «B HacTosiee BpeMs HET METOJMKH M JaXe OOIIedl cXembl pacyeTa MallWHBI Ha
HAJEKHOCTh M JI0JITOBEYHOCTh; UMEIOTCS JIUIIb OTAEIbHBIE BHUJbI PAcUeTOB, IPEICTABIISIONINE,
[0 CYIIECTBY, Pa3pO3HEHHBIEC 3Talbl KOMIUIEKCHOTO pacyeTa». ITO OObICHIETCS HE TOJIbKO MX
CIIOHOCTBIO, HO M OTCYTCTBHEM MPUHLUIIUAIBHON CXEMbI OIpeAeieHHs] HalekKHOCTU U
JOJITOBEYHOCTH.

B OonpmuncTtBe paboT [11], B KOTOpPBIX paccMaTpUBAIOTCSA BOMPOCH HAACKHOCTH
pPa3IMYHBIX CHCTEM, B KAayeCTBE OCHOBHOTO HMHCTPYMEHTa Ui OMNpeAeNieHUS TEXHUYECKOTO
COCTOSIHUSI HCIIOJIB3YIOTCSl CTaTUCTUYECKHE METOJIbl, JAIOIIHUEe JOCTOBEPHBIE PE3yNbTaThl MpPH
JOCTaTOYHBIX O0beMax cTaructuyeckoro marepuana [12]. Ilpu oskcrmiyatanuu >IeMEHTOB
BEPXHEr0 CTPOCHUS IyTH, B CUIY yKa3aHHBIX WX OTIMYUHN, MOJydeHUE Takod MHOpManuu
MpoOJIeMaTUYHO, YTO OTPAHUYMBAET BO3MOXKHOCTh MPHUMEHEHHS CTAaTHCTUYECKUX METOJOB B
paccMatrpuBaeMoil 06nacTu.

N3 tpymoB A.Jl. OmapoBa u P.C.3akupoBa [13] cnenyer, 4To peajibHbl€ CHCTEMBI
KOHTPOJISI TEXHUYECKOTO COCTOSIHUSA JIOJDKHBI Pa3padaThiBaThCs C yYETOM JUHAMMKH MPOLIECCOB
crapenus. MccnenoBanusi mpoleccoB M3HAIIMBaHUsA, BbIONHEHHbIe B.M. ®umunnoseim [14],
B.JI. IlopommnHbeiM [15] u npyrumMu aBTOpamu, IO3BOJIMIM YCTAHOBUTH Kaue€CTBEHHBIE U
KOJIMYECTBEHHBIE 3aBUCUMOCTH CKOPOCTH 3TOTO MpoIlecca OT MHOTUX (PaKTOPOB. 3HAUNUTENbHBIIN
BKJaJ B Ppa3BUTHE TEOPETHUYECKUX U OKCIEPUMEHTAJIbHBIX METOJIOB HCCIEIOBAHUMN
B3aMMO/ICHCTBUS MyTH W CUTHAIM3AIMKA CBSI3M BHECHHU cienywoomue yuenoie: B.I. AnbOpexr,
M.®. Bepuro, A.S. Koran, I'M. Ilaxynsnn, H.M. Kapnymenko, B.S. Hlyasra u np.
MHorouucneHHple  UCCIAEAOBAaHUS  BBINOJHEHHBIE  OTEUECTBEHHbIMH  yueHbiMH  C.M.
burtubaeeim, A.Jl. OmapoBbiM, D.I1. Hcaenko, A.K. Ypaz6ekoBbim. Mcnonb3oBanue 4ucTo
(buznuecKkux MoJieneit Al OIICHKH OCHOBHBIX TTOKa3aTeNnel TEXHUYECKOTO COCTOSHUS JIEMEHTOB
HEMpHEeMJIEMO H3-3a OOJIBIIOTO YUCIIA BIUSIONNX (DAKTOPOB U TPYAHOCTH y4eTa KaKJI0To U3 HUX
MIPH JUITUTEIHHOM CPOKE IKCIUTyaTally. bobliias morpenrHocTb Mo100HBIX MOIeNneld, 0COOCHHO
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IIPU IIPOLECCAaX YCTAIOCTHOIO MU KOPPO3HMOHHO-YCTAJIOCTHOIO PA3pyLICHUH, HE IO3BOJIIET
WCIIOJIb30BaTh MX IS MPEAYNPEXKJACHUS OTKAa30B 3JIEMEHTOB CHUCTEM JIOJITOBPEMEHHOTO
oJib30BaHusl. HenocpeAaCTBEHHYIO OLIEHKY TEXHHYECKOTO COCTOSIHUS M3JEIHN B MPOLIECCE MX
SKCIUTyaTallid TMO3BOJISIIOT JaTh JUArHOCTMYECKHE CHUCTEMbI, HCCIICIOBAHUSIM KOTOPBIX
nocBsieHsl padotet M.®. Bepuro, B.®. Bockoboea, B.M. ®ununmnosa, WU.E. JIMutpenko u
Ipyrux aBTOpoB. OgHAKO B OOJIBIIMHCTBE M3 HUX PACCMATPUBAIOTCS BOIPOCHI JTUArHOCTHKHU
ANEKTPUYECKUX U DJIEKTPOHHBIX CHUCTEM C HCIIOJIb30BAHHEM OTHOCHUTEIIBHO OOJBIINX 00HEMOB
HENPEepPBIBHO MOCTynarome wuHQopmanuu. Takod TOAXOJ, Kak MPaBWIO, SBISETCS
SKOHOMHUYECKH HELEIeCOO0pa3HbIM JJisi  JJIEMEHTOB BEPXHEro CTPOCHUS TMyTH, BBUAY
OTPAaHUYEHHON PEMOHTONPUTOHOCTH U HEBBICOKUX CKOPOCTEH MPOIIECCOB CTAPEHUSI.

AHaJIM3 UCCIIeJOBAHMI M0 0TKA3aM 3JIEMEHTOB BEPXHEro CTPOeHus ImMyTH.

OCHOBHBIE 3JIEMEHTHI JKEJIE3HOJOPOKHOTO IyTH CHAETaHbl M3 MeTaula (pesbChl,
CTPEJIOYHBIE IEPEBOJIbI, MOJPEIHCOBOE OCHOBAaHHE CO CKPEIUICHUSIMHU), KOTOPBIE SBISIOTCS
XOpOILIMMHU TPOBOJHUKAMU TOKa, PAa0OTAIOT KaK 3JIEKTPOJIUT, OOIaJarolIMM OIpEIeIeHHON
npoBoauMocThio. C  pocToM TeMmrepaTypbl W BJIOKHOCTH Oajiacta HHTEHCUBHOCTH
ANEKTPOXUMUUYECKUX TPOIECCOB BO3PACTAET, YTO MPHUBOJUT K CHIKEHUIO COMPOTHBIICHUS
m3oysinun. Ha axTuBH3anuio mpoiiecca OOJIbIIOE BIUSHUE OKAa3bIBACT HAJIMYHME B TPYHTE M
OamacTHOM TpHU3ME COJieH, KOTOphle Jake B MajbIX KOJWYECTBAX MPHUBOIIT K CHIDKCHUIO
COTIPOTHUBIICHUSI U30JISIIUH.

DKcIyaTalluoOHHAasl JEsTebHOCTh U COCTOSIHME O€30MacHOCTH JIBKEHHS IOE€3/I0B 3a
MOCJIETHUH MATH JIET Mo (paKkTOpaM OTKA30B pacHpeAeTIUINCh CIEAYIOIINM 00pa3oM:

- TI0 YeJIOBeUeCKOMY (haKTOpy; MO TEXHUIECKOMY (PaKTopy;

- TI0 AKCIUTyaTalyy; 32 HapyIIEHNUS TEXHOJIOTHU PEMOHTA ITyTH.

OCHOBHOW MPUYMHON JOMYIICHHBIX HAPYIICHUH OE€30MacCHOCTH SIBISIETCS JOIYCK
pabOTHUKAMU CHUTHAJM3al[Md CBSI3U M IYTEBOIO XO3SIMCTBa OTKJIOHEHHIl OT HOPMATHBOB,
YCTaHABJIMBAKOIINX COOTHOLICHHWE JOMYCKAEMBIX CKOPOCTEH ABW)KEHUS W COCTOSIHUS IIyTH,
HapylIeHHe TEXHOJOTUM TPOU3BOJACTBA MYTEBHIX pabOT U MpaBUI OTPAKICHUS MecTa
MIPOU3BOJICTBA PabOT, HEKAYECTBEHHOI'O BBIMIOJHEHUS! PYKOBOSAIIUX MPHUKA30B, HAIIPABIECHHBIX
Ha CBOEBPEMEHHOE BBISIBIICHUE U KAUECTBEHHOE YCTPAHEHUE HEUCIIPABHOCTEN.

[Ipu nmpoBeaeHUM BECEHHUX U OCEHHUX KOMHCCHOHHBIX OCMOTPOB IIyTH MEPBOCTEIIEHHOE
BHUMAaHHUE YAENAETCS KadyeCTBY HU3MEPEHMsI CTBIKOBBIX 3a30pPOB, HAJIUYHUIO JOCTATOYHOIO
KOJINYECTBA IPOTUBOYTOHOB ISl IPEIOTBPAILIEHHS B XOJIOIHOE BPEMS TOJ1a Pa3pPbIBOB CTHIKOB.

[Ipu sKkcruTyaTalii MHOTAa HAOJIOIAETCsl 3aMbIKaHHE JIEKTPUYECKUX PEJIbCOBBIX IIeMei
(PLI) u3-3a mpo0ost U30JIALUU CTHIKOBBIX 001TOB. OTKa3bl BOZHUKAIOT M3-32 OTCYTCTBUS (Pacok B
OONTOBBIX OTBEPCTHSIX pPEIbCOB M CMEIICHHUS HAKIAJOK OTHOCHUTENBHO Jpyr JApyra B
MIPOJIOJILHOM HampaBlieHUU Mpu cOopke crhika. [losBusieTcs mepekoc O60NTOB, OCTpble KPOMKHU
OONTOBBIX OTBEPCTHI PENILCOB COMPHUKACAIOTCS C M30JIAIMEN OOJITOB, KOTOpasi MPHU JBUKCHUU
10e3/1a MOCTENEHHO pa3pylIaeTcs.

Hanuume Hagpe3oB WM HaApPBIBOB IMOJIMMEPHOrO Marepuaina, B TOM UHCIE U
CTEKJIOIJIACTUKA, SIBIISETCS HCTOYHMKOM OBICTPOTO BO3HUKHOBEHHUS M Pa3BUTUS TPEUIUH H
YCTAJIOCTHOTO pa3pylIeHUs KOHCTPYKLHUH.

Breixon penbcoB M3 cTpos mo aAedekTaM M M3IOMaM 3aBHCUT OT BPEMEHH Toja:
MUHUMAaJbHBIM OH OBIBAa€T JIETOM, HAaWOOJBIINUNA BBIXOJ PENBCOB MO Ae(eKTaM MPUXOTUTCS Ha
MapT U Ha ampenb. OH COBMNAZAET CO BPEMEHEM pE3KOro Mepernajga TeMIeparyp, a Takke
MEepHOJIOM OTTauBaHUs OallacTHOM MPU3MbI M, B YaCTHOCTH, OOYCIOBIEH BECEHHHUM
paccTpOMCTBOM IMYyTH, 3UMOM JOCTUrae€T MakKCHMyMa, YTO CBSI3aHO C IMOBBIIICEHUEM XPYIKOCTH
MeTajula peabCOB IPU MOHWKEHUU TEMIIEPATYPHI.

[IpyurHBI BO3HUKHOBEHHUS M3IIOMOB M AE(PEKTOB B pelbcax, JIEKANMX B IYTH, MOKHO
pa3ienuTh Ha JABE TPYMIbL: 3KCIUTyaTallMOHHBIE (HEYIOBJIETBOPUTEIBLHOE COCTOSIHUE NYTU U
MOABIKHOTO COCTaBa ® T.M.) W 3aBOACKHE (AeeKThl MpH U3TOTOBJICHHH PEIbCOB).
HeynoBneTBopuTensHOE COCTOSIHUE MYTH W TOJBHXKHOTO COCTaBa CIOCOOCTBYET YCKOPEHHUIO
OTKa3a peibCoB IO 3aBOJACKUM MPUUMHAM.
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B mporecce skcmTyataiy B HanOOJIbIIEH CTENEHN BBIXOJI PEIbCOB MO U3JIOMaM M JIPYTUM
nedexkraM cBs3aH C HEJOCTATKAMH TEXHOJIOTMU W3TOTOBIICHHS M CBapKU PENIbCOB, TEKYILETO
COJepKaHUS IIyTH, HEKAYEeCTBEHHOTO COJIEPXKAaHUS OECCTBIKOBOTO IyTH, HEI0CTAaTOYHOMN
KOHTAKTHO-YCTaJIOCTHON MPOYHOCTHIO METalIa (Ha Y9aCTKaX C MEepPENpOITYIICHHBIM TOHHAXKEM).

HauGospmee umcno  gedexkroB  mpuxomuTcss K JedeKTaM,  3aBHCAIIMM  OT
METAJUTYPrHUECKOTO KauyeCTBa PEITLCOBOM CTANIM M HEMETAJUTNIECKUX BKIIFOUYCHHUN B CTAIIH.

Heo0xommMo  OTMETHUTh, YTO HEMaJOBAXHYIO pOJb B  CHI)KEHHH  BBIXOJOB
ocTpoAe(PeKTHBIX PENbCOB  ChIrpajia KOMIUIEKCHAas MpPOBEpPKa pPebCOBOTO  XO3sHCTBA
ne(peKTOCKOHBIMA aBTOMOTOPUCAMH, KOTOPBIC BBISBIISIOTCS HA PaHHEH CTaJuu WX Pa3BUTHUSA, a
TaKXKe ONPEACIIOTCS KaK NeEeKTHBIC U HAXOAATCS 1101 HAOII0IeHUEeM 10 TUTAHOBOM 3aMEHBI.

B OCHOBHOM BBIXOJ peEIbC HIET MO JeeKTaMm, 3aBUCSIIUE OT METAJLTYPrHYECKOTO
KadecTBa PeNIbCOBOM CTallM, CBSI3aHHBIE C HEOCTATOYHON KOHTAKTHO-YCTAJIOCTHON MPOYHOCTHIO
PETBCOBOTO MeTaJlIa ¥ HEMETAJUTMYECKUX BKIIIOYSHHH B CTald. B MPOIEHTHOM COOTHOIICHUH
qucio 3TUX JeekToB cocraBiseT 38,5% ot oOmiero uymcia BBISIBIEHHBIX OCTPOJE(HEKTHBIX
PEIbCOB.

OmBIT MOKA3bIBAET, YTO HAJACKHOCTH JICHCTBHS PEIHCOBOM LIEMH BO MHOTOM 3aBHCHT TaKXe
OT CI&XCHHOCTHU B pabOTe CIEIHATNCTOB XO3SICTB MyTH, CUTHAJIHM3AINN U CBSI3H, TaK KaK B Ps/Ie
CIlydaeB MEKIY HUIMH OTCYTCTBYET HEOOXOMMast IPOM3BOACTBEHHAS B3aHMOCBS3b.

HecmoTpss Ha menblil psj  OpraHU3AallMOHHBIX M TEXHMYECKMX MEPOIPHUATHA IO
MOBBIIICHUIO HAJEKHOCTH pabOTHl yCTPOWCTB ABTOMATHKH W TEJIEMEXaHUKH, K KOTOPBIM
OTHOCST TUIAHOBBIE W TPOPHUIAKTHYECKHE PEMOHTHI, OPraHU3alMi0 HOBBIX METOJIOB
0o0CIy>)KMBaHUsA, O0y4eHHE OOCIYKHBAIOIIETO TEpCOHaja MpaBWjiaM W METOJaM YCTPaHCHHs
OTKa30B, BpeMs TMIOWCKAa JIOKATH3AallMA HEWUCHPABHOCTEH, KOTOpPOE BCE 4Yalle SBISIETCS
HEOIpaBIaHHO OOJIBIIIM.

DTO 00BSICHIETCS MHOTUMHU OOBEKTUBHBIMHU U CyOBEKTUBHBIME (hakTopamMu. OObEKTUBHBIC
(bakTopsl 00YyCIOBIEHBI pPabOTOM YCTPOWCTB B CIOXKHBIX KIMMaTHYECKUX YCIOBUSX,
TEPPUTOPUATBHON  PACCPENOTOYEHHOCTBIO  MX  BAOJb  KEJIE3HOJOPOXKHOTO  MOJIOTHA,
[10/IBEP’KEHHOCThI0 MEXaHUYECKUM BO3JEHCTBUAMU (TpsACKe, BUOPALUU JBUXKYILUXCS 110€3/10B),
U3HOCOM M CTapeHHeM »3JeMEHTOB U T.J. K CyObeKTHMBHBIM (paKTOpaM MOKHO OTHECTH
HEKAaYeCTBEHHOCTh PEMOHTa U OOCIyKUBaHHsS YCTPOWCTB, OIIMOKM OOCITYXHBAIOILEro
[epCcoHaja IMpHU YCTPAaHEHUM HEHCIPaBHOCTEH, OTCYTCTBHE MAOJDKHBIX IPOrpaMM W TaOuI
IIOMCKA HEUCIPABHOCTEH, a TaK)Ke KOHKPETHBIX MHCTPYKLUI U peKOMEHAAlui Ipy NIPOBEAECHUN
pemoHTa U npodmiaktuku. Hamboisiee xapakTepHbIMH NPHUYMHAMU OTKA30B PEILCOBOM LEMH
SBIIIOTCS: OOpBIB  CTBHIKOBBIX COCIUHMTENEH, IE€PEMBIUEK, TATOBBIX M OJOKMPOBOYHBIX
COEJMHUTENIbHBIX IPOBOJOB, HapyllE€HHE MW30JSILIUUA H30JIMPYIOIIEro CThIKA, CTPEIOYHOMN
TapHUTYPBI, TOHWKEHUE CONPOTUBIICHHS OajulacTa, BIMSHHUE MOCTOPOHHUX HMCTOYHHMKOB TOKa,
U3JIOM peJibca U T. 1.

Oco0eHHO omnacHa CUTYyallMs, KOI/Ia pesibcoBasi LENb MOKa3bIBACT JIOXKHYIO CBOOOJHOCTh
nyreBoro ydactka. Haumbonee BeposSTHBI Cilydyaun JIO)KHOW CBOOOJHOCTH B pe3yibTare
CIIEAYIOIIUX TNPUYMH: MOSIBICHUE OOXOJHBIX LeEMed Uil CUTHAJIBHOIO TOKAa Yepe3 OHOpbI
KOHTAKTHOHM CeTH, METaJUIMYECKHE KOHCTPYKLHMM, MEXAYIYTHbIE COCAMHEHHUS U T.J.; MOTeps
IIYHTa BCJIEJCTBHE 3arpsA3HEHUs TOBEPXHOCTH TOJOBOK PEIbCOB; CIEIOBAaHHE MOJBMXKHBIX
€IMHUI] C TUIOXUM LIYHTOM; MOJNUTKA WM IepeBOpaYMBaHUE MYTEBBIX pelie 00CTyKUBAIOIIUM
NIEPCOHAJIOM; HEHCIIPABHOCTH MIEPEMBIYEK UM COCIMHUTEIIEH.

HeucnpaBHocTH coequHHUTENEH MPOUCXOIAT U3-32 KOPPO3UH, HEKAUeCTBEHHOM MPHUBAPKH,
13-32 NOBPEXJICHUN NIPU MyTeBBIX paboTax. OTKa3bl CTHIKOBBIX COETUHHUTEIEH MPUBAPHOTO THIIA
MIPOUCXOJAT B OCHOBHOM H3-32 OOpbIBA COEAMHHUTENE B MECTe €ro INpHUBApKU K peIbCy,
BCJIEJICTBHE HapYIIEHUS TEXHOJOTUHM MPUBAPKU WIM HEHAJEKHOTO KOHTAKTa MEXAY TPOCOM U
HaKOHEYHUKOM. OCHOBHBIM HEIOCTATKOM IITETICEIbHBIX COSAMHUTEINEH SBIIAETCS HeCcTaOUIbHOE
CONPOTHUBJICHUE B KOHTAaKTHOM TMape IUTENCeIb-pesibC. ITO COMPOTHBIEHHE 3aBUCHUT OT
COCTOSIHUSI KOHTAaKTUPYIOIUX MOBEPXHOCTEN U IIIOTHOCTH KOHTAKTA.

OMnBIT 3KCIUTyaTalUH JKEIE3HOJOPOKHOTO ITyTH MOKAa3bIBAET, YTO OCHOBHOE YHCIIO OTKA30B
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pENbCOBBIX LiENEH MajaeT Ha HM30JIMPYIOLIME CTBIKM B CTpPEIOYHOM MepeBoje. OCHOBHBIMU
IIPUYMHAMU OTKA30B H30JIMPYIOLIUX CTBIKOB SIBJISIFOTCSI IOBPEXKICHUS JeTalledl HM3O0JISLUU.
Hapymenne n30suu B U30JIUPYIOLIEM CTBIKE MPOUCXOAUT KaK M3-3a JE(PEKTHOCTH TOPIIOBOM
M30JIALMU TIPU YTOHE MyTH; CMATHA OOKOBOW (uOpHI;, mMpoaaBiIMBaHUS BTYJIOK W IIAio.
dakTopaMu, CIOCOOCTBYIOIIMMHU HAPYIICHUIO U30JISIIMH U30JIUPYIOIIETO CTBIKA, SABISIOTCS YTOH
peNIbCcOB, HEKAUECTBEHHAs [101I0MBKA LIaJ1, 3aMbIKAaHUE CThIKA METAJUIMYECKOMN CTPYKKOM.

[ToHmxeHne U30JA1UN PETBLCOBOM LENH MPOUCXOJUT U3-3a MOBBILIIEHHOTO 3arpsA3HEHUs U
YBIQKHEHUs OalsIaCTHOM NpU3Mbl, THUEHHS JIEPEBSAHHBIX IIMNajl, TaK KaK CONPOTHBJIEHUE
M30JIALMU 3aBUCUT OT BHJA M COCTOSIHMA Oajtacra, THIIA M KauyecTBa IIMaj, IMEePeBO3UMBIX Ha
y4acTKe rpy30B, MHTEHCUBHOCTH JIBYKEHUS MOE3/10B Ha Y4acTKe.

OpaHuM U3 yCIOBUM HaJEKHOM pabOThl PENbCOBBIX LENEH SBIsETCs COOII0ACHUE
TpeOOBaHUN 3alllUThl OT TMOCTOPOHHMX HCTOYHUKOB NHUTaHUA. [JIaBHBIM HCTOYHUKOM Kak
MEUIAloINX, TaK W OIMACHBIX BJIMSHUMN SIBISIETCA TATOBBIM TOK Ha 3JIEKTPUPUIMPOBAHHBIX
ydacTkax Jopor. B oTaenpHBIX cilydasiX MCTOYHHKOM BIMSHHMSI MOTYT SIBJISITBCS MPOJOJIbHBIE
JUHUM DJIEKTpOIepeaul, OCBETUTENbHbIE CETM U IeNM MOE3AHOTO OCBEUICHHsI TaMm, IJie
COXPAHMUJICS TIOJIBUKHON COCTaB ¢ HEM30JMPOBAHHBIMU HCTOUHUKAMU MTUTAHMUSL.

BnusiHue KOHTAaKTHOM CETH MOCTOSHHOTO TOKAa HA PENbCOBBIE LEMU MOXKET MPOSBIATHCS
KaK B HOPMaJIBHOM pexXHuMe ee padoThl, TaK U B PEKUME KOPOTKOTO 3aMbIKaHUS.

OCHOBHOM MPUYMHOM BIUSHUS MMOCTOSIHHOTO TSATOBOTO TOKA HA PEJIbCOBBIE LIETH SBISETCS
HaJMuue B HEM T'apMOHMYECKUX COCTABIISIIOIIMX, YAaCTOTAa W aMIUIMTY/a KOTOPBIX 3aBHCST OT
CXEMbI BBINPSAMIICHUS U COCTOSHUS (PUIBTPOB Ha TAroBO# mojcTaHuuud. OCHOBHBIE TaPMOHUKHU
mectudazHo cxemsl BoimpsimieHus 300, 600, 900, 1200 I'i, kak mpaBUIIO, HE OKA3bIBAIOT
MEIIAIIET0 JIeHCTBUSI Ha pPaboTy penbcoBBIX Ieneil. Hawmbonee omacHoe BiIusSHHE Ha
penbcoBbie Henu 4vactorod S0 I'm MOkeT oka3aTh TapMOHHMKA IMOCTOSHHOTO TOKa TOM JKe
4acTOTBI, KOTOPasi MOSIBJISAETCA B KOHTAaKTHOM CETH IPU HEKOTOPBIX NOBPEXKICHUSAX B CXEME
BBINPSAMIICHUS HA TATOBOW MOJCTAHINH, HAIPUMED, TPU HEMOJIHO(PA3HOM BBINPSMIICHHH.

BnusiHue  TAroBoro Toka OCOOEHHO OMAacHO Ha  CTaHUUAX, OOOPYIOBaHHBIX
(a304yBCTBUTEIIBHBIMU PEJIbCOBBIMM LIETSIMUA. AHainM3 paOOThl TaKUX PpENbCOBBIX Iienen
MIOKa3all, YTO IPU IOCIENOBATECIBHOM IOBPEKICHUM JAPOCCEIBHOW IEPEMBIYKH U
M30JIPYIOIIErO CThIKA, CTABUTCS MOJ] yrpo3y 0€30MacHOCTb JBHKEHUS M10€3/10B. A UMEHHO NpU
MTOBBIIIEHUH COITPOTUBIICHUS IPOCCEIbHON NEPEMBIYKU U KOPOTKOM 3aMbIKaHUU M30JIUPYIOIIETO
CTBIKA IIPOUCXOUT NEPEBOPOT (a3 IMyTEBOIO peJIe.

B HacTosmee BpeMs OTCYTCTBYIOT M3MEPHUTEIbHBIE CPEACTBA, C IIOMOILBIO KOTOPBIX B
YCIOBUAX OKCIUIyaTallUM MOXHO OIPEICIINTh YBEIUYECHHE CONPOTUBIICHUS JPOCCENbHON
IIEPEMBIYKH.

N3onupyromue CTEIKM KPOME MEXaHUUYECKOTO COCIUHEHHS PEIbCOB B HEIIPEPHIBHYIO HUTD,
JOJDKHBl B TO JK€ BpeMs pa3pblBaTh €€ Kak »JJIEKTPUYECKYyI0 Ienb. Takum o00pa3om,
U30JIUPYIOIIME CTBIKM SIBISIIOTCS OJHMM M3 HauOoJiee HANpsHKEHHO PAOOTAIOIIMX 3JIEMEHTOB
BEpXHEro CTpoeHHs IyTh. [lo CcBOMM NPOYHOCTHBIM XapaKTEPUCTHKaM OH JIOJDKEH
npubInMKaThes K LIEJIOMY PElbCy M BMECTE C TeM 00ecCHeunBaTh HAJIEKHYIO 3JIEKTPUYECKYIO
M30JISILUIO CTBIKYEMBIX KOHIIOB PEJILCOB.

bricTpoe HapylieHne U30JALUN CThIKA, a B PE3yJIbTaTe 3TOT0 OTKa3 B pabOTe penbCoBOM
LeNH HapymaeT paboTy YCTPOICTB KeNe3HOJAOPOKHOW aBTOMATHKU M TEIEMEXaHUKU U CTABUT
1oJ1 yrpo3y 0e30MacHOCTb JABMXEHMS MOE3JI0B. AHAIN3 MOKAa3bIBAET, YTO 3a MOCIEIHUE TOJbI
J0J1s1 HapyIIeHU B paboTe pesibCOBBIX II€Tel, BBI3BAHHBIX OTKa3aMH H30JIMPYIOIIUX CTHIKOB,
IIPaKTUYECKH yaBOWIach. M CBA3aHO 3TO, NMPEXKIE BCEro, ¢ HECOBEPLIEHCTBOM KOHCTPYKLHMN
U30JIUPYIOIIHUX CTBIKOB, HU3KUM KauyeCTBOM OOCTY)XHBAaHUS, POCTOM HPOTSXKEHHOCTH JIMHUHN
000pYZIOBAHHBIX YCTPOUCTBAMH CUTHAJIHM3AIMH, LIEHTPATU3AUN U OJIOKUPOBKHU.

OCHOBHBIM HCTOYHHUKOM HH(pOpMaIuK Obljla U OyAeT JUarHOCTUKA BEPXHETO U HIDKHETO
CTPOEHUS JKEJIE3HOJOPOKHOTO MyTH. K 3yieMeHTaM BEPXHETO CTPOEHUs MYTH OTHOCATCH,
yCTpOMCTBA aBTOMATHUKUM M TEIEMEXaHUKH, B TOM YHCIE Y3JIbl CHCTEM CHUTHAIU3ALNY,
ueHtpanuzanuy, 6mokuposku (CLIB). Hopmanbshas skcrmyatanms CLIb MoxeT ObITh HapyiieHa
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[0 JByM OCHOBHBIM INPUYMHAM: BO-IIEPBBIX, OOYCIOBIIEHBI PabOTON YCTPOWCTB B CIOXHBIX
KIIMMATUYECKUX  YCIOBHUSX,  TEPPUTOPHUAIBHOM  pacCPpeAOTOYEHHOCTBIO  HMX  BJOJb
JKEJIE3HOJOPOKHOIO II0JIO0THA, IOABEPKEHHOCTBIO MEXAaHUYECKUM BO3ICHCTBUSAM, H3HOCOM U
CTapEHUEM JJIEMEHTOB, BO-BTOPBIX, MOJKHO OTHECTM HEKAYECTBEHHOCTb pEMOHTa U
OOCITy>)KUBaHUSI YCTPOWCTB, OIIMOKH OOCTY)KHMBAIOLIETO TMEPCOHAJa MpH YCTPAHECHHH U
HEHUCIIPaBHOCTEH, OTCYTCTBUE JOJDKHBIX MPOrpaMM U TaOJIHII ITOMCKA HEMCIIPABHOCTEH, a TaKkKe
KOHKPETHBIX HMHCTPYKIMH PEKOMEHJAIMKA TpU TPOBEIECHHH PEMOHTAa M MPO(UIAKTUKH.
YMEHBIICHHE YKCIIa OTKA30B, B IIEPBOM CiIy4ae JOCTUIAETCs IPOBEICHUEM OpPraHU3alMOHHBIX
MEpOIPHUATUN WM MOJEpPHU3ALUMEN YCTPOMCTB, HAIpUMEp, YCTAHOBKOM JOTOJHUTEIBHBIX
YCTPOWCTB.
Bo BTOpOM ciiydae ycinoBue 6€30TKa3HOCTA MOXKET OBITh MPEJICTABIICHO B BUJIE

Gid) > Ginpg ( 1 )

rie Gip — (GaKTHYEeCKOE€ COCTOSHUE OJJIEMEHTOB B JIIOOOH MOMEHT BpPEMEHH
(YHKIIMOHUPOBAHUS YCTPOICTB;
Ginp — TIpEIETTBHOE COCTOSTHHE DIIEMEHTOB.

Texuuueckoe cocrosinue Gip €CTh (QPYHKUUS SHTPOMHUMHBIX IPOLECCOB, OOBEKTUBHO
MPOTEKAIOIIKNX TM0J] BIMSHUEM pa3JIMYHOTO POJIa SHEPreTUYECKUX BO3ACHCTBHI, a Takke
HETPHTPOIMUMHBIX MPOIIECCOB, 00YCTOBIEHHBIX BOCCTAHABIIMBAIOIIIUMHU BO3/ICHCTBHUSIMHU.

KomruiekcHbIil moaxoa uisi OLIEHKH BO3MOYXHBIX COCTOSSHUM SJIEMEHTOB C YYETOM
B3aUMOJICHCTBUS MEXAy COOOW ¥ BO3JCHCTBUS HAa HHUX BHENIHEHW CpEIbl, B IMHPOKOM
TPAaKTOBAHUM HTOTO MOHATHS, TpemioxkeH A.J[.OmapoBeim [3]. OTmedaeTcs, 4TO «Kaxa0e
(O YHKIIMOHUPYIOIIEE YCTPOMCTBA MCIIBITHIBACT BIMSHUE BHEIIHUX BO3MYIIAOIINX BO3JICHCTBUH.
YCTpoWCTBO HENb3sl M30JUPOBATh OT BIMSIHHS CpPEIbl, B KOTOPOH OHO paboTaeT, OT BIIHSHUS
MPOIIECCOB, KOTOpPHIE MPOTEKAIOT B HEM CaMOM IIPU OCYIIECTBICHUHM padounx (QyHKIHH,
JNEUCTBUSA OCTAaTOYHBIX SBJICHUM, SIBIISIIOIIMXCS CJIEICTBUEM TEXHOJIOTMYECKUX IPOIECCOB,
NPUMEHSIONIUXCS TPU  M3rOTOBJICHUM OSJIEMEHTOBY». [[7s OIEHKM BO3MOKHOTO MOMEHTA
peanuzanuu otkasa snemeHTa (Gip =Ginp) BCIEICTBUE MPOTEKAHUS B HEM YKa3aHHBIX IPOIIECCOB
CTapeHwus, pacCCMOTPUM 00OOIIEHHYIO CXEMY pacxXoJ0BaHus pecypca (PUCYHOK 1).

Flt=t-Pibl= faXu Vsl

Raflvia)

¥=flaxt

jl(‘:_.z[] w
=flaXhiz)

AXH

L Tep T
PI/IcyHOK 1 — O0o001IeHHas cXeMa HAKOIUJICHUS HOBpC)KI[CHI/Iﬁ QJICMCHTaAMU YCTpOﬁCTB
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B kadectBe wu3MeEHsAOLIErocs IapaMeTpa IpUHATA YCIOBHAs Mepa HaKalUIMBaHUS
MOBPEXKIACHUM X, KOTOpasi MOXKET, HalpuMep, MpU KOPPO3HMOHHOM DPAa3pyLIEHUU 3JIEMEHTOB, a
IIpY M3HAIIMBAaHUM — YBEJIMUYEHUEM CpoKa 3KcIuryaTauuu. OTKa3 3JeMEHTa HacTylnaeT IpHU
JOCTHKEHHUM ITApaMeTpoM X MPEIEIbHOTO COCTOSHUS Xip.

B HavanbHBIN MOMEHT, U3-32 OTIIMYHS (akTUYecKoro 3HaYeHUs G, OT MPOEKTHOTO, MOYKET
umetb mecto X, =0.

Ortu orimuust GopmupyroT pactpeneneHue f(aX,). Cxopocts mporecca crapenuss U B
unTepBasie BpeMeHu ot 7; = 0 1o T, (BpeMsi JOCTHXKEHHs napaMerpoM X 3HaueHus X,p) ecTb
cinydaitHas (B oOmieM ciydae IepeMeHHas) BEJWYWHA, 3aBUCAIIAs OT CBOMCTB 3JEMEHTOB H
BHEIIHUX BO3JCUCTBUI Ha Hero. [lo 3ToMl mpUYHMHE OTIEIbHBIE IEMEHTHI UMEIOT PA3IUYHYIO
CKOPOCTh HaKaIUTUBAHU MOBPEXKICHUH, YTO MPUBOAUT K popmupoBanuto pacnpeneneuus f(Uc),
KOTOpoe, ¢ yueToM f(aX,), mpuBoAHT K pactpenenenuto f(rX, Ug). Kak cnenyer u3 pucynka 1, B
MOMEHT BpeMeHH 7; yXe MMEETCsl HEKOTOpas BEpPOSITHOCTh OTKa3a 3jeMeHTOB F(f)= 1 — P(¢),
KOTOpasi WJUTFOCTPUPYETCS] BO3MOXKHOCTBIO TiepeceueHusi kpuBoil pacupenenerus. f (AGi, Uc)
muHAA X = Xyp. 1Ipn 5TOM BEpOATHOCTH OTKAa3a MpeACTaBICHA KPUBOU

F(H)=1-P(1)=fAX,, Ug). (2)

OCHOBHBIM OTJIMYHMEM CIIOKHBIX TEXHHYECKHUX CHUCTEM JOJTOBPEMEHHOIO MOJIb30BaHHS OT
MacCOBBIX M3JIETHI sIBIIsiETCS OOJBIION CPOK AKCILTyaTarmu. Harmpumep, aMoOpTH3aIliMOHHBIN CPOK
ciyk0p1 CLIb mocturaer 50 jer, cpok Ciry»Obl €r0 MEXaHUYECKOTO 000pYJI0BaHUSI COCTABIISET OT
25 5o 40 ner, anekTpomMexaHndeckoro pesie — A0 30 JeT, OTACTbHBIX W3JIEIHA TEXHOJIOTHYECKOTO
obGopynoBanus — cBbiie 20 Jer.

K npyrum oTau4usiM CIIOKHBIX TEXHMUYECKUX CHCTEM JIOJITOBPEMEHHOTO MOJB30BaHUS OT
MacCOBBIX M3/ENUH ClIeTyeT OTHECTH:

- UHIMBUyaIbHBIA WM MEJTKOCEPUUHBIN XapaKTep U3rOTOBJICHUS JIEMEHTOB;

- CJOXHOCTb OTpabOTKM KOHCTPYKIMH H3-3a HEOOJBIIOT0 YHCIA AKCIUTYyaTHPYEMbIX
AQHAJIOTMYHBIX U3JEIUA M OrPAaHUYEHHOM BO3MOKHOCTH TMPOBEACHUS IOJTHOMACIITaOHBIX
HCITBITAaHUH;

- BJIMSHHE HA PECypC pa3InyHbIX, HEYYTEHHBIX [IPH IPOEKTUPOBAHUN BO3ACUCTBUMN, YUCIIO
KOTOPBIX BO3pPAcTaeT CO BPEMEHEM JKCILTyaTaliy;

- BO3MO>KHO€ M3MEHEHHE YCIOBHI SKCILTyaTaliy;

- OOJIBIIIOE YMCIIO BOCCTAaHABJIMBAIOIIUX BO3JEHCTBUM, BBIMOJHAEMBIX MO Pa3IHMYHBIM
TEXHOJIOTHUSIM;

- OoJblMe radapuThl U CTOUMOCTD U3/I€INI U UX IIEMEHTOB;

- BO3MO>KHOCTb SKCIUTyaTallM aHAJIOTUYHBIX U3JIEIHHA B PA3JIMYHBIX YCIOBUSIX.

VYkazaHHble 00CTOSITENICTBA OKA3bIBAIOT 3HAYUTENLHOE BIMSIHHE HA Pa3BUTHE MPOLIECCOB
CTapeHusi, B CBSI3U, C YEM CXeMa HaKAITMBAaHUS MOBPEXICHUI, IPEICTaBICHHAs HA PUCYHKE 1,
HEJOCTAaTOYHO TOYHO OTpakaeT »dTOT TMPOLECC JUIsi DIIEMEHTOB CIOXKHBIX CHCTEM
JOJNTOBPEMEHHOTO TOJb30BaHus. [lo cpaBHEHHIO C MacCOBBIMU HU3JCIHSIMH HMEET MECTO
yBelM4YeHne 3HaueHu AX,, uTo oOyciaBiuBaercsa 0ojiee HU3KUM YPOBHEM TEXHOJOTHYECKOU
MIOATOTOBKH ITPU MEJIKOCEPUHHOM U HHIAVBUAYAJILHOM IIPOM3BOJCTBE.

W3-3a 1UTENBHOTO CpOKa IKCILTyaTalliM B HEKOTOPBIE MOMEHTHI BPEMEHH 13, BO3ZMOXKHO
U3MEHEHHE €€ YCIIOBMM, NPUBOJAILIEE K CHIKEHUIO WIN pOCTy cKopocTd Ug HakaluIMBaHUs
MOBPEXJICHUM, a Takke MpOTeKaHWe B MHTepBanax BpeMeHH 715 +4Ts OBICTPBIX MPOLECCOB
CTapeHus, BBI3BIBAIOIINUX PE3KUM POCT napameTrpa X. YCTaHOBJIEHHOE 3HAa4Y€HUE Xy Pa3IMYHO
JUIsL TIOOOHBIX 3JIEMEHTOB, 4To (hopmupyer pacnpenenenue X, = f (4 X ,).C ydeTom 3TOTO,
BEPOSATHOCTH OTKA3a BBIPAXKACTCA CIEAYIOIIUM 00pa3oM:

F()=f4X,, UG, 4 X p). (3)
Ha pucynke 2 npezacrasiieHa cxeMa HAaKaIUIMBAHUS NOBPEXIACHUN IJIs JIEMEHTOB CUCTEM
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Pucynok 2 — OO0oO0mieHHas cxeMa HaKOIUIEHHS MOBPEXKACHUU 3JIEMEHTaMH CHCTEMBI

AOJITOBPEMECHHOTI'O ITOJIB30BaHU A

Cxema cBsizelt ocHOBHBIX anemeHTOB CLIB, mpencraBieHHas Ha pUCYHKE 3, MO3BOJIAECT
OTIPEJIeIUTh BO3MOYKHBIE BO3JCHCTBHS BHEIIHEH Cpellbl U B3aMMHbBIE BO3JEUCTBUS OTIEIIbHBIX
AIIEMEHTOB, KOTOpbIE, TPAHCPOPMHUPYSICH BO BPEMEHH Uepe3 KauecTBO MPOEKTa, U3TOTOBJICHUS U
SKCIUTyaTal[H, BBI3BIBAIOT B 3JIEMEHTAX MPOLECCHI, CHIKAIOIINE UX HayallbHOE cocTosiHue Gy 10

Gig.

MaTepHuajibHbIC CBA3U
- HHCI)OpMaHI/IOHHBIe CBA3U

sovvvseccoesessseseecces Y ITPDABJISIIOIIINC CBA3U

Ympasnenue
i i ] | i
MarepuanbHbie Tpuson Mexanuueckoe CrpouTtenbHast TpynoBsie
pecypcsl obopynoBaHue 4acTh pecypcsl
[ ] I t [} [ ]
Buemmnss
cpena

PI/IcyHOK 3 — TumoBas cxema CBSI3€il OCHOBHBIX 2JICMESHTOB CUTHaJIM3alluu HECHTpAJIN3aluu

OJIOKHPOBKHU
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K uuciy Takux NpoueccoB sl 3JEMEHTOB pPEIIbCOBBIX LENEH OTHOCATCA: YIapHbIE
Harpy3ku Ha PLI, BO3meHCTByOIIKME OT IOABMKHOIO COCTaBa, BCJIEACTBUE YE€r0 MHOTOKPATHO
U3MEHSIOTCS.  MEXaHHMYECKHME  HANOXKEHHA M  HAKaIUIMBAIOTCA  JAE€(EKThl  AIIEMEHTOB;
IKCIUTYaTaI[MOHHBIN (aKTOp, B CHUJIBHOW CTENEHHW BIMSIONIMA Ha mapameTp ieMeHToB PILI,
BKJIIOYAIOUIUN KOJIMYECTBO M KAayeCTBO IIEPEBO3KM XMMHUKATOB II0 PErMOHY; BHEILIHUE
KIMMaTu4eckue (aKTOphl; HEMPEPHIBHO BO3JCHCTBYIOIIME MHOTO00pasHbIE MPOIECCH B

QJICMCHTAX U USMCHCHUS NX OCHOBHLIX ITAPpaMETPOB.
Hawnboiee BCPOATHBIC TTOCICACTBUA BJIMAHHA PASTIUYHBIX SHEPIreTUUCCKUX HOCJ’ICIICTBI/Iﬁ
Ha UBMCHCHUEC COCTOSAHHUA MHOTHUX 3JICMCHTOB PI_I MMpCaACTaBJICHBI B Ta6JII/III€ 4,

Ta6J11/1ua 4 — Busgaue Pa3JIMUHBIX BHUAOB OBHCPIrUuM Ha HW3MCHCHUC TCXHHYCCKOI'O
COCTOSAHHA JJICMCHTOB

Bun IIponecc Bo3MoxxHOE n3MeHeHne
SHEPTUH CTapeHHs COCTOSIHUSI JIEMEHTOB
[ToBpexaeHne KOHTAaKTHBIX IOBEPXHOCTEM.
N3HammBaHue
M3mMeHeHne ypoBHS Harpy3ox.
DIIeKTpUYECKast M3menenue Hecymiel crmocoOHOCTH.
Hedbopmartus VXyaiieHue 3cTeTUYECKOTO COCTOSHUS.
YBenuueHne aMIuTuTy/Ibl TMHAMHUYECKHUX Harpy30K.
Pa3 €HHE DJJIEMEHTOB TMPU MaJbIX B3aWMMHBIX
YcranoctHoe Py P
MepeMeIlEHUsX.
paspyluieHue
OO6pazoBaHue U pa3BUTHE YCTAJTOCTHBIX TPEUIUH.
Mexanuveckass  |Paspymenue
. | YBennueHne CKOpOCTH CTApEHUS.
3aIUTHBIX MOKPBITUN
Pazpyimienue Hapymenue repMeTH4HOCTH.
YIIOTHEHUI VYBenuuenne BUOpaIuy 2JIEMEHTOB.
CHmwxkeHue  Hecymied  CHOCOOHOCTH,  HapylleHUE
Kopposunonnoe
Xumuueckas a3 eI FepMETUYHOCTH, O00pa3oBaHHWE MPEANOCBUIOK  JJIs
paspylt KOPPO3UOHHO-YCTAJIOCTHOTO Pa3pyLICHUSI.
N3menenune W3meHeHne CKOpOCTH KOPPO3UOHHOTO pa3pylIECHUsS U
TEMIIEPAaTyPHOTO CTapeHMs Marepuana, HU3MEHEHUE Marepuaia
exXuMa KOHCTPYKTHUBHBIX U HEKOHCTPYKTUBHBIX 3JIEMEHTOB.
Termosast P PYK A
O6pazoBanue
TEMIIEPAaTyPHOTO OO6pazoBaHue TEMIOBBIX AehOopMalIHii U HAPSIKEHHH.
rpaJiueHTa

Bo MHoOrux ciyuyasx CKOpOCTb HpPOILIECCOB CTapeHHsl 3aBHCUT OT HECKOJIbKHUX BUOB
SHEPrUM U, B CBOK OYEpENb, OJUH BHJI DHEPIUU BBI3BIBAET U3MEHEHHE CKOPOCTH HECKOJBKHX
IIPOLIECCOB.

Hcnonb3yeM NpUBENEHHBINA BBIIIE METOAWYECKUN TOAXOA I OLIEHKH BO3MOKHOTO
UHTEpBaJIa BPEMEHM KOPPO3MOHHOIO W3HALIMBAHMWS METAJUIOKOHCTPYKIMM 31eMeHToB. [lo
YCIOBUSAM IIPOTEKaHUs MPOLEcCa OHU AKCIUTYaTHUPYIOTCS B IIMPOKOM JAMAINA30HE CIELYIOIIUX
BIIMSIOIIUX (DaKTOPOB:

- OTKJIOHEHHE CTPOUTEIBLHON TOJIINHBI METAJIIA OT MPOEKTHOM;

- XUMMYECKHH cocTaB OauiacTa;

- Ka4€CTBO IPOTUBOKOPPO3HOHHBIX TOKPBITUH.

PaccMoTpyM BO3MOKHOE BIMSIHME KaXJI0T0 U3 HUX HAa BPEMs JOCTUKEHUS NapameTpoMm X
IIpeeNbHOTro 3HaueHus X »p
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Kak npaBuiio, OTKJIIOHEHHE CTPOMTEIBHON TOJILIMHBI OT IPOEKTHOHN He npesbimaet 20%,
yto npu ToyuuHax 10 mm cocraBiser = 0,5 mm. C yueToM cpeiHE CKOPOCTH KOPPO3UU
V:=0,10 mM/Ton (/11 HE3ANMUIICHHBIX IMOBEPXHOCTEH) BIUsHUE 3TOro (paktopa HA T ,, MOXKET
OIIEHUBATHCSI MAKCUMAJILHO BEJIMYMHOMN +5 JIeT.

IIpuBeneHHbIE PUMEPBI XOPOILO COIVIACYIOTCA CO CXEMOM HAKAILIMBAHMS ITOBPEXKACHUMN
AJIEMEHTAaMHU CHUCTEM JIOJITOBPEMEHHOTO II0JIh30BAHHSI, OOBSICHSIONMECH MPHIYUHBI BO3MOKHOCTH
WX OTKa3a B IIMPOKOM BPEMEHHOM JIMaIla30He.

Hapsiny ¢ BO3meHCTBHSIMH, BBI3BIBAIOIIMMH CTAPEHUE W3JCIIUM, OHU HCIBITHIBAIOT
BOCCTaHABJIMBAIOIINE BO3JICHCTBUS, IICIBI0O KOTOPBIX SIBJICTCS MOJIEpKaHUE HEOO0XOIMMOTo
YPOBHS TEXHHYECKOTO coctosinus. I[locmemnee dopmynmpyercs, Kak «COCTOSHUE B
OTIpE/ICTICHHBIII MOMEHT BPEMEHH, TIPU OIPECIICHHBIX YCIOBUSAX BHEIIHEH Cpe/bl, 3HAUCHUSIMU
rapaMeTpoOB, YCTAHOBJIECHHBIX TEXHUUECKOU IOKYMEHTAIIUECH.

BoccranasnuBatomiye BO3JICUCTBUSL  BBITIOJIHSIOTCS cHUCTEMOM TEXHUYECKOTO
0OCITYy’)KMBaHUS W PEMOHTA, MPEACTABIAIONICH COOOM COBOKYMHOCTh TEXHHUYECKHX CPEJICTB,
MaTepuasoB, JOKYMEHTOB U WUCIIOJHHUTENICH, HEOOXOAUMBIX U IOCTATOYHBIX JJIS TOIJIEPKAHUS U
BOCCTAHOBJICHUS 3aJaHHBIX TEXHUKO-IKCIUTYaTaIlMOHHBIX XapaKTEPUCTUK OOBEKTOB, BXOSIINX
B 3Ty cucteMy. Takum o0pa3oM, UMEET MECTO CUCTEMa PETYIUPOBAaHUS 00BEKTA 1O MapaMeTpy
TEXHUYECKOTO COCTOSIHUSI CHCTEMON TEXHHYECKOTO0 OOCTYXKWBAaHHS M PEMOHTa, KOTOpas
BBITIOJTHSET (PYHKITUH PETYIATOPA.

BbIBOJBI.

Crpaterusi  BBITIOJIHEHHUS  BOCCTAHABIIMBAIONIMX BO3JIECHUCTBUN 1O  (AaKTUUECKOMY
COCTOSTHHIO Hanboiee OJM3Ka K ONTHUMAIBHON UIs OTBETCTBEHHBIX 3eMeHToB CIIb, omHako ee
(HYHKIIMOHUPOBAHNE BO3MOXKHO TTPU HATMYHMH HHGOPMAIMK 00 UX COCTOSIHHH, TOCTATOYHOM ISt
MIPUHATHS PEIICHUN O BBHITOJTHCHUH aJIeKBaTHBIX Bo3nercTBHM. [lonmydenne takoit nHpopmanum
CBSI3aHO ¢ MarepuaidbHbIMHU 3aTpartamu. [lostomy s CILb mpeacraBisieTcs nenecooOpa3HbIM
coueTaHue CTpaTeruii mo (akTUYECKOMY COCTOSIHHIO JJISi OTBETCTBEHHBIX U JIOPOTOCTOSIIUX
JJIEMEHTOB M  IUIAHOBO-NPEAYNPEAUTEIBHOTO PEMOHTA I THUIIOBBIX 3JEMEHTOB. U3
pEe3yJAbTaTOB BBIMOJHEHHOIO aHaIu3a NpUYrH 0TKa30B annemeHToB CLIb cienyer:

- OrpaHUYEHHbIE BO3MOKHOCTH OTPaOOTKU KOHCTPYKIIMHM U TEXHOJOTUU M3TOTOBJICHHUS, a
TaK)Ke pa3IUYHbIC YCIOBHS SKCIUTyaTallMM aHAJIOTMYHBIX W3JENHi OOYyCIaBIMBAIOT IIMPOKUN
JIMara3oH CKopocTei mpoieccoB ctapenus snemeHToB CLb;

- CTpaTerus MIaHOBO-MIPEAYNPEAUTEIHLHBIX PEMOHTOB HE 00ECTIeYUBACT NMPEAYIPEKACHNE
otka3oB aneMeHToB CLIb, 4mcio KOTOphIX MOXKET BO3pAcCTH B CBA3M C OOIIMM CTapeHUEM
YCTPOMCTB;

- mojjepx)aHue HeoOXOAMMOro YpoBHsI TexHudeckoro cocrosinusi CLIb nenecooOpazHo
MIPOU3BOJUTh COUETAHHWEM CTPATETUH IUIAHOBO-NIPEAYNPEAUTENIbHBIX PEMOHTOB IS TUIIOBBIX
AJIEMEHTOB U MO (PAKTUUYECKOMY COCTOSIHUIO JJIi OTBETCTBEHHBIX JOPOTOCTOSIIUX 3JIEMEHTOB,
YTO MOKET OBITh pEeaTM30BaHO IIPU JOCTATOUHOM MH(OPMALIMOHHOM 00eceueHUH.
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KOJABIH KOFAPFbI KYPBUIBICHI 2JIEMEHTTEPIHIH TEXHUKAJIBIK
JKANU-KYWI MEH KOTEPT'IIII KABLJIETIHIH ITPOBJIEMAJIAPBI MEH TAJIJIAYBI

Anoamna

Temip orcon xeniei pecypcmapvlh MuimMoi nAUOAlanyobly He2izi memip Hol MexXHUKAaIblK
KYpanoapulHvly CeHiMOiniciHn apmmulpy 0o0avin mabwiiadsl. Kondauwvicmaevt Hopmamuemep
ueybepinde noe3oap KO3&aNblCbIHbIY KAYINCi30iciH KAMMAMACbI3 emy VUuliH MexXHUKAIbIK
Kypanoapovly Kayinciz —scau-Kyuin xKammamacolz emy Kasxcem, Oyn TexHonocusnvly
HYCKAyIblKmapovl OpblHOAY, NepPCcoHAlObly OiliKminiciHe KOUbLIAMbIH MAlanmapovl OpbIHOAY
OOUBIHUWA OCbl NEePCOHANObIY QYHKYUOHAObIK KAVINCI30I2IH JHCOHE IHCYMBICHIHBIY CEHIMOLICIH
0inyoi manan emedi. Byn owcondviy ococapevl KypwiiviMul deMeHmmepiniy ceHimoinicine
KOUbLIAMbIH Mananmaposl apmmulpaobl.
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PROBLEMS AND ANALYSIS OF THE TECHNICAL CONDITION AND BEARING
CAPACITY OF THE ELEMENTS OF THE UPPER STRUCTURE OF THE TRACK

Abstract
The basis for the effective use of railway transport resources is to increase the reliability of
the technical means of the railway track. To ensure the safety of train traffic within the
framework of the current regulations, it is necessary to ensure the safe condition of technical
equipment, which requires knowledge of the functional safety and reliability of the work of this
personnel in the implementation of technological instructions, compliance with the requirements
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for the qualification of personnel. This increases the requirements for the reliability of the
elements of the upper structure of the path.

Keywords: railway transport, train safety, technical means, reliability of elements, upper
structure of the track, rails, switches, sub-rail base, integrated approach.
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KJIACCU®OUKALIMN HAHOMATEPHAJIOB U METOJ1OB UX ITOJIYYEHUSA JIA
AJUIMTABHBIX TEXHOJIOTU TPAHCIIOPTHOT'O MAIIMHOCTPOEHMUSI

Annomauus

Paccmompena knaccuguxayus nopouwikogvlx HAHOMAMEPUAnos O albMepHAMUEHbIX
mexHono2uli popmoobpasoeanus demanell HA OCHOGEe AHANU3A IBOJIOYUU PA3BUMUL MUPOBHIX
mexnonoeul — « Muoycmpus 1.0» — « Mnoycmpuu 4.0». Oman « Anoycmpuu 4.0» — smo pazeumue
«yMHBIXY» npouzsoocmeennvix cucmem (YIIC), cocmasHvimu s1emeHmamu Komopou AGsA0omcs.
eubxkue npouzsoocmeenuvle cucmemol (ITIC), «ymmuviey un@dpacmpykmypa u 60K3aibl, 0oMa U
UHMepHem-Ma2a3unsl, pPoOOMUIUPOBAHHBIL YMHBILL NOO08UXNCHOU cocmas u m.0. Tpeno
«Hnoycmpuu 4.0» — smo aooumuenvie mexnonozcuu (AT) u 6vicmpoe npouzeo00cmeo uzoeiuil ¢
nomowwto mexvonoeu 3D u 4D — newamu (3D u 4D-npunmep), ynpasisemvie
KOHYEeHMPUpOBaHHbvle NOMOKU dHepeUul (lazepHule, NiazMeHHble, UOHHbIE), CUCmeMbl KOHMPOJIs
U OUACHOCMUKU NApamempos8 MexXHON02UU 8 cocmase YUPpPoevlx (a0anmusHvlx) cucmem
ynpagnenus,, dvicmpooelicmayrowue OamyuKy U UCNOJHUMENIbHbIE OP2aHbl MEXHO02UYECKO20
000pY008aHUS — OCHOBHbIE dNleMeHMbl YMHbIX npouszsoocmeenusix cucmem (VIIC). 4D-npunmep
ucnonvzyem Ol Newamu pearvbHulX 00beKmos He moavko mpu usmeperus (X.Y.Z), no u
yemeepmoe usmeperue — epems (T).

Knroueesvle cnosa: anvmepuamuguvle mMexHONO2UU (MPAOUYUOHHbIE U AOOUMUBHDLE),
mexHonocuu 3D (4D) neuamsb, KoMnO3umbl U HAHOMAMEPUATILL, KYMHBIE» MAMEPUATDL.

BBenenue.
AnmutuBHble TexHoJoruu (AT) — aro Texnomoruu AM (AF) wimm 3D (4D) meuats
MOCIIOWHOTO Ja3epHOro (MJa3MEHHOT0 W T.A.) CIUIaBJCHHS — CIEKaHHWA TOPOIIKOBBIX

MaTepuasoB, BKIIIOYas KOMIO3ULIUOHHbBIE U HAHOKPUCTAINIMYECKHNE MaTepUalibl, MO3BOJISIONINE B
aBTOMATU3UPOBAHHOM ITM(PPOBOM PEKUME CTPOUTH TPEXMEPHBIE W3JEHHS MO KOMIBIOTEPHOM
MOJIENTH, COKpAIAIONINe BpeMsl W 3aTpaThl Ha TMOJydeHHE HU3JENUS, YCTpaHSIomue ae(eKThl,
MIPUBOJIAIINE K OTKAa3aM U YMEHBIIAIOIINE TPYAOEMKOCTh 00pabOTKM MaTepuasoB, HA3BIBAIOT
«TE€XHOJIOTUEN 5-T0 MPOMBIILIEHHOTO YpOoBHD» [1-3].

Ananmu3 paboT TO W3YYCHHUIO TEXHOJOTUH TMOCIOWHOTO CHHTE3a METATUYECKHX,
MOJIMMEPHBIX, METAJUIOKePAMHYECKUX M HAHOIMOPOIIKOBBIX KOMIMO3UIIUK (popmMooOpazoBaHUs
neraneil  (3aroTOBOK) TMOKa3al TPEHA MCCIEAOBAHMN: BHEAPEHHE B MPOMBINIJICHHOCTh
BBICOKOITPOU3BOJUTENBHBIX JIA3EPHBIX U TIA3MEHHBIX TEXHOJIOTHUYECKUX CUCTEM ISl CIEKaHUs U
CIUTAaBJIEHUS METAJUIONOPOUIKOBBIX  KOMIMO3UIUN, OCHAIEHHBIX CHCTEMaMu KOHTPOJI,
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JUArHOCTUKU U QJalITUBHOTO (MHTEUIEKTHOTO) YIPaBJIEHUS ajJbTEPHATUBHBIMU TEXHOJIOTHUSMH,
o0OecreunBarOIINX HAICKHOCTh 000PYI0OBaHUS U Ka4eCcTBO NpoAyKiuu B ycinosusix YIIC [4-7].

OcHoOBHasi 4acCTh.

OO0muM TpeboBaHMeM K ToOpomKkoBoMy Marepuany it AM(AF)-mamuH sBhsieTcs
chepuueckas Gopma 4acThil, 00SCIICUNBAIOIIYIO 00JIee KOMIIAKTHYIO YKJIQIKy YaCTHUI[ TOPOIIKA
B ONpPENETICHHBIM 00bEM, a TAKKE «TEKYy4eCTb» MOPOIIKOBON KOMIO3UIIMU C MUHHUMAJIbHBIM
CONPOTUBIICHHEM B CHCTEMax IOJAaud IOPOIIKOBOTO Marepuaia. MeTOoJbl MOJIydeHUs
MTOPOIIKOBBIX MaTEPUATIOB PA3JICISAIOT Ha (U3NKO-XUMHUYECKHe M Mexanmdeckue. K ¢usmko-
XUMHYECKAM OTHOCSAT METOJBI, CBSI3aHHBIE C (PU3UKO-XMMHYCCKUMH TIPEBPAIICHUSIMH
HCXOJIHOTO CBIPbsl, TIPH STOM XHMHMUYECKHH COCTaB M CTPYKTypa KOHEYHOTO MPOIYKTa —
MOPOIIKOBBIA MaTepuan CYHIECTBEHHO OTIMYAETCSd OT MCXOJHOIO Marepuaia. MexaHudeckue
METOJIbI 00€CIEeUnBAIOT MPOU3BOJICTBO TMOPOIIKOBOTO Marepuana W3 ChIpbsi 0€3 W3MEHEHUs
XUMHUYECKOTO cocTaBa. K HUM OTHOCSTCS MHOTOUYMCIICHHBIE BApUAHTHI pa3MoJjia B MEJIbHUIIAX, a
TaKke JUCHEprupoBaHue (aromMusamms) Tmporecca. YacTHUIBI TOPOIIKOB, IMOIY4aeMbIX
MEXaHUYECKUMHU METOJIaMU IyTeM pa3MoJjia, UMEIOT OCKOJOUYHYIO, HEMpaBUWIbHYIO (GOpMy U
CoJIepXKaT MPUMECH M TIPOJIYKTHI M3HOCA. METOIbI HE MPUMEHSIIOT ISl TTOJTYYSHHS MOPOIIKOB,
ucronb3yemMbix B AT, a TPUMEHSIOT B TPAIUIIMOHHBIX TEXHOJOTUSIX (HOpPMOOOpa3oBaHUs
JeTaJIeH.

[TopomikoBble MaTepuasbl (MOPOLIKK) — ChIITydHe MaTepuaibl ¢ pazMepoMm vactull o 1,0
MM — KJacCH(UIMPYIOT Mo pasMmepam dactul] (muamerp d): 1 — manoaucnepcueie: d < 0,001
MKM; 2 — yabTpagucnepcHsie: d = 0,01-0,1 mkm; 3 — BeicokoaucnepcHsie: d = 0,1-10 Mxm; 4 —
menkue: d = 10-40 mxm; 5 — cpemnne: d = 40-250 mxm; 6 — kpynabie: d = 250-1000 mxMm [8].
[TokazaTens, XapakTepHU3 YOI MOPOIIKOBBIA MaTepual, SIBISETCS CPEIHUN TUaMeTp 4acTHUll —
d50. Hanpumep, d50 = 40 mMkm o3Hauaet, uto 50% dYacTull HOpOLIKa UMEIOT pa3Mep YacTHI
MEHBIIE WU paBHbINA 40 MKM.

B aggutuBHBIX FM(AM) TEXHOJOTMYECKMX MAaIIWHAX HCIOJB3YIOTCS IOPOIIKH
pa3IMYHOrO (PPaKkIMOHHOTO COCTaBa C OMpENENCHHBIM IepeuHeM MatepuanoB. OTcyTrcTBHE
CTaH/IapTOB Ha MOpouIKoBbie MaTepualsl [ist AT 1 MeToJ0B OlleHKH (KOHTPOJIb U TUArHOCTHKA)
CBOMCTB MaTepuasoB, 3aTpyIHSET WX NPUMEHEHUE H3-3a AHU3OTPONHH, BO3HHKAIOUIEH mpu
MIOCJIONHOM MPUHIIUIIE CO3AAHUS JETAIH.

OgHuM #3 TPEHJOB pa3BUTHUS MALIMHOCTPOCHUS W MaTepUaloOBEICHUS SBISETCS
pa3paboTka HOBBIX MOPOILIKOBBIX HAHOMATEPHAIOB M THOKUX TEXHOJOTMH UX MOJIy4YeHUs U
0o0paboTtku [1-5, 9], co3maHus Ha UX OCHOBE MPOTPAMMHUPYEMBIX MaTEPHAIOB U KOMITO3UTOB. K
HaHOMAaTepuallaM OTHOCST JUCIEPCHbIE U OObEeMHbIE (MacCHBHBIE) MaTepHalibl, COAepIKallue
CTPYKTYpHBIE€ 3JI€MEHTHI (3€pHa, KPUCTAILTUTHI, OJOKH, KJIacTepbl), TEOMETPUUECKHE pa3MeEphI
KoTopbiX He mpeBbimaoT 100 HM © 00IagarOT HOBBIMH CBOWCTBAMH, HAJU4YHE KOTOPBIX
obOecrieunBaeT ynydiieHue (MOSIBICHHE) KAaYeCTBEHHO HOBBIX MEXaHHUYECKUX, XUMUYECKUX,
(DM3UYECKUX CBOWMCTB, OIpPEACIACMBIX IPOSBICHUEM HaHOMAcIITaOHbIX ¢dakTopoB [8-11],
(YHKIIMOHATBHBIX W OKCIUTyaTAlMOHHBIX XapaKTEPUCTUK. ODTO MaTepuaibl, CO3JaHHbIE C
WCIOJIb30BAHMEM HAHOYACTHII WJIM IOCPEJICTBOM HAHOTEXHOJOTHH, 00IaJal0T YHMKAJIbHBIMU
CBOMCTBaAMHM TPEICTABIAIOT HAHOMHUP (OOBEKTHI, pa3Mep KOTOpbIX He mnpeBbimaer 100
HaHoMeTpoB). B omHom Hanometpe (HM) — 1 - 10-9 M momeniaercs ot TPEX 10 MIECTH aTOMOB.
JIroOble 1eneHanpaBieHHbIe TPeoOpa3OBaHUs BEIIECTBa HA HAHOMETPOBOM YPOBHE COCTABJISIOT
HAHOTEXHOJIOTUU, K KOTOPBIM OTHOCATCA TEXHOJIOTHH, O0O0eCle4YHBaIOIie BO3MOXKHOCTD
KOHTPOJHUPYEMbIM 00pa3oM co3daBaTh W MOIM(MUIMPOBATH HAHOMATEpUasbl, a TakKke
OCYILIECTBIIATh MX HMHTETPAIMI0 B HAAEKHO (YHKIIMOHHUPYIOUIUE CIOXKHBIE, YIpPaBlIsSeMbIe
JTUHAMUYECKHE CHUCTeMbl. MaTepuaibl C 3apaHee 3aJaHHbIMM COCTAaBAMM, pa3MepaMHu U
CTPYKTYPOU, TMOJY4YEHHbIE C HCIOJb30BAHUEM HAHOTEXHOJIOTMM M CBOMCTBA 3aBHUCAT OT
BXOJAIIMX B HX COCTaB HAaHOOOBEKTOB, HA3BIBAIOTCA HaHOMaTepuanamu. HaHoHayka,
M3y4YamIlas YCTPOWCTBO HAHOMHUpPA M TMOUCK dS(PPEKTHBHBIX METOJOB HCIHOIb30BAHUS
HaHOMAaTepHUaJoB, MPEJICTABIAECT COBOKYIMHOCTh BCE€X 3HAHMM O CBOMCTBAaX BelllecTBa Ha
HAaHOMETPOBOM YypOBHE, OOBeAMHSIOMAs (U3HUKY, XHMHUIO, MEAWIIMHY, MaTepuajoBe/ICHUE,
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SIIEKTPOHHYIO UM KOMIIBIOTEPHYIO TEXHUKY M Hapsay ¢ HH()OPMATUKOM M MOJEKYIIPHOU
OHMOJIOTHEH, SIBIIIETCS OCHOBOU pa3Butus TexHonorun X XI seka [10-12].

Knaccugpukanuss HaHomarepuaioB — OCHOBAa HAy4YHOTO IIO3HAHUS, MPEICTABISET
COBOKYITHOCTb Kilaccudukanuu 1 pona (10 OCHOBHBIM KaTETrOpHUsM) M Kiaccudukanuu 2 poaa
(cTtpykTypa HaHOMaTepuanoB Mo KpuctawmuTtam). Kmaccudukammss 1 pona mo OCHOBHBIM
KaTeropusM HaHOMAaTepHUaJIOB BKIKOYAET:

1 xareropusi — Marepuaibl B BHJIE TBEPIBIX TEJ, pa3Mepbl KOTOPHIX B OJHOM, JBYX HIIU
TpeX TPOCTPAHCTBEHHBIX KoopauHaTax He mpeBbimaroT 100 BmM. K HUM oTHOCSTCS
HaHOPa3MEpHBIE YACTUIIbI (HAHOMOPOILKH), HAHOTIPOBOJIOKH M HAHOBOJIOKHA, IIJICHKU TOJIIMHOMN
MeHee 100 HM, HaHOTPYOKH, KOTOPbIE MOTYT COJIEpPKaTh OT OJJHOIO CTPYKTYPHOTO 3JIEMEHTA WU
KpUcTautuTa (UIsl 4YacTUIl TOPOIIKA) JO0 HECKOJbKMX HUX cjoeB (mns TuieHku). l[lepByro
KaTEeropui0 MOXHO KJIacCU(UIUPOBATh KaK HAaHOMAaTepUalbl C MaJbIM YHCIOM CTPYKTYPHBIX
AJIEMEHTOB WJIM HAHOMAaTepHaJlbl B BU/I€ HAHOU3IEIHH.

2 KaTeropusi — MaTepuasbl B BUJIE U3JEIUN ¢ pa3MepoM 1 MKM...]1 MM (IIPOBOJIOKH, JIEHTBHI,
¢doibra), colep)kalie 3HAYUTEIBHOE YHUCIO CTPYKTYPHBIX DJJEMEHTOB U HX MOXHO
KJIaCCU(UIMPOBATh KAaK HAHOMAaTepHajdbl € OOJBIIMM YHCIOM CTPYKTYPHBIX JJIEMEHTOB
(KpHCTaJUIUTOB) UJIM HAHOMATEpUaibl B BUJE MUKPOU3ICIINH.

3 karteropuss — OObEMHbIE HaHOMAaTepuajbl C pa3MepaMu U3JeNUAd U3 HUX B
Makpojarna3one (06ojee HECKOJBKUX MM), COCTOSIIHE M3 OOJIBIIOTO YHCiia HAaHOPAa3MEPHBIX
AJIEMEHTOB (KPUCTAIIUTOB) U SBJISIOUIUXCS MOJUKPUCTAUINYECKUMU MaTepHallaMy C pa3MepoM
3epHa 1...100 HM. TpeTpr0 KaTEropwi0 HaAHOMATEPUAJIOB YCIOBHO MOXHO pa3/C/IUTh HA JBE
rpynmnel. B mepByro rpynmy BXOIST oaHOGA3HBIE MaTepHalbl, CTPYKTypa /MM XUMHAYECKUN
COCTaB KOTOPBIX U3MEHSETCS 0 00beMy MaTepuaja TOJbKO Ha aTOMHOM ypoBHe. X cTpykTypa
HaXOJHUTCSI B HEPAaBHOBECHOM COCTOSIHUU (CTekja, renu u T.71.). Ko Bropoii rpymnmne oTHOcsATCS
MUKPOCTPYKTYPHO HEOJHOPOJHBIE MaTepualbl, COCTOSIIIME W3 HAHOPAa3MEPHBIX AJIEMEHTOB
(KpUCTA/NIUTOB, OJIOKOB) C PA3IMYHONM CTPYKTYpOW W/MIM COCTAaBOM. OJTO MHOTOQa3HbIe
MaTepHajbl Ha OCHOBE CJIOXKHBIX METaNIMYECKUX CIUIABOB.

Bropas u Tperbs KaTeropum HaHOMATEPHUAJIOB SIBJISIOTCS HAHOKPHUCTAUIMYECKUMHU WU
HaHO(a3HBIMU MaTEPHAMH.

K 4 xareropum oTHoOcsTCs KoMHo3uimoHHble Marepuanbl (KM), comepkamye B cBoeM
COCTaBe KOMIIOHEHTbl W3 HAaHOMAaTEpHaJOB, OTHECEHHbIE K IMEPBOIM KaTEeropuu (KOMIIO3UTHI C
HAHOYACTUIAMHM W/UJIM HAHOBOJIOKHAMH, H3JENIUS C HM3MEHEHHBIM HOHHOM HMIUIaHTallUeH
MTOBEPXHOCTHBIM CJIOEM WJIM TOHKOH IUIEHKON) U BTOPO KaTeropuu (KOMIO3UTHI, yIIPOYHEHHbBIE
BOJIOKHAMHM W/WIM 4YacCTHIIAMH C HAHOCTPYKTYpOH, Marepuaibl ¢ MOAU(PUIMPOBAHHBIM
HAaHOCTPYKTYPHBIM IIOBEPXHOCTHBIM CJIOEM WM TMOKpbITHEM), a Takke KM co ClIOXKHBIM
UCIOJIb30BaHMEM  HaHOKOMMoOHeHToB. Kimaccudukanuss HaHoMarepwanioB 2 pojaa 1o
KPUCTAJIUTAM COJIEP>KUT CBOMCTBa (NMPU3HAKU), KOTOPBIE OMNPEIENAIOTCI XapaKTepoM
pacnpeneneHusi, (GopMoil M XMMHYECKMM COCTaBOM KPHUCTAJUIUTOB (HAHOPa3MEPHBIX
AJIEMEHTOB), U3 KOTOPBIX OHU cOCTOAT (Tadymma 1).

[Io ¢opme KpUCTAIIUTOB HAHOMATEpPHAIBI MOXHO pa3lieIuTh Ha: 1 — CJOUCTBIE
(mactTuHYaThie); 2 — BOJIOKHHUCTHIE (CTONOuYaThie); 3 — paBHOOCHBIE. TONIIUHA CIOSA, TUAMETP
BOJIOKHA M pa3Mep 3epHa coctaBiser mnopsaka < 100 M. Ilo XumuueckoMy coCTaBy
KPUCTAJIUTOB U WX TPAHUI] HAHOMAaTePHAaIbl MOYKHO KJIAaCCH(PHUIIMPOBATh HA YEThIPE TPYIIIHI |3 -
7]. K mepBoii rpyrie 0THOCSAT HaHOMATEePHAIIbI, Y KOTOPBIX XUMHUYECKHUI COCTaB KPUCTAJUTUTOB U
IpaHuIl pas3zfena OJAWHAKOB (oxHO(A3HbBIE): YUCTBIE METaIbl C HAHOKPUCTAJUIMYECKOH
PaBHOOCHOM CTPYKTYpOW M CIOUCTBIE MOJMKpUCTaUIMYeckue noaumepsl. Ko BTopoii rpymme
OTHOCSIT MaTepuaibl, Y KOTOPHIX XMMHUYECKUNA COCTaB KPUCTAILUTUTOB PA3]IMYeH, HO TPAHUIIBI
SIBJISTFOTCSI UICHTUYHBIMU TI0 XUMHYECKOMY COCTaBy. TpeThs rpymma BKIOYaeT HAHOMATEPUAIbI,
y KOTOPBIX KaK KPUCTAIIUTHI, TaK W TPAHUILI UMEIOT Pa3IMYHbI XUMHUYECKUH COCTaB.
UeTBepTyl0 TPYNIy MPEACTABISIOT HAHOMATEPUAIbI, B KOTOPBIX HAHOPA3MEPHBIC YACTHUIIHI,
BOJIOKHA, CJIOM PacIpeliesIeHbl B MaTpuUlle, UMEIOIEN APYroil XUMUYECKUI COCTaB: AUCIIEPCHO-
YIPOYHEHHBIE MaTePHAIIBI.
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Tabmuua 1 — OCHOBHBIE THITBI CTPYKTYPBI HAHOMATEPHUAIOB

}iﬂpgwrep DAL EIEHHY HpUHLTAIUIHTIIDES MH.TPH'{H'DE
COCTAR SOCTAN COCTaN HPHC T Th
XUMHUCCKEUH OCTAE KPFHU TR OR KPHCTARAHTOR | ¥ EPHCTANMTE | BaenpriAciItH
M IPAHHIL PELHIN ML HL H ITAEMIN A MDPHnE
OITHHBKORKA LIPFH O B O TARTIH I NPy rarto cOCTaRd

LCOCTARS T PdHHLL

DopMa KPHCTAILIATOB:

C.oucrasn

BonmokwHeTas

Parmaocian

MeToabpl NOPOIIKOBOW  METAUIYPIrHM  TIO3BOJISIIOT  TOJYYHTh  MaTepUalibl  C
YIOpPaBIsiEeMbIMH XapaKTEPUCTUKAMU: MEXaHWUYECKUMHU, MAarHUTHBIMU U Jp., a U3JAEIUS U3 HHUX
HCIOJIb3YEeTCS B TPAHCHIOPTHOM MAalIMHOCTPOEHUH.

OcHOBHEIE METO/1bI MOJYYEHHA HAHOMATCPHAIOB

{ +

MeTons HHTEHCHEHOH
naacTHYeckoi nedopmaumm

MeToasl nOpoOKoBOT
METAANYPITH

MeToet ¢ HCNoNB30EAHHEM
amophrzamnn

TlomepxtocTite TexHOTONHH

Komnnexcnpie MeToab

PI/ICYHOK 1 — OcHOBHBIE MCTOAbI MOJIYYCHUS HAHOMATCPUAIIOB

[TpombliliuteHHBIE  METOABI  (CIOCOOBI) MPOM3BOJACTBA IOPOIIKOBBIX MAaTEPUANIOB €
3aJJaHHBIMH (PU3MUYCCKUMH, XMMHUYECKMMH W TEXHOJOIHYECKHMH CBONCTBAMH IMOPOIIKOB: 1.
MexaHHuecKoe U3MENIbYCHUE METANIOB B BUXPEBBIX, BUOPAIIIOHHBIX U MIAPOBBIX MEIBHHUIIAX U
T.J1.; 2. PacmpuieHre paciuiaBoB (KHIKUX METANIOB) B Cpeie MHEPTHBIX ra3oB, 4To 3(hdekTuBHO
OYUINAET PACIUIAB OT MHOTUX TMPUMECEH MPH BHICOKOUW MPOM3BOIUTECIBHOCTH U SKOHOMHUYHOCTH
nporiecca; 3. BoccraHoBiieHHE pyIbl IS MOJIYUYEHHS SKOHOMHYHOTO TIOPOINKA jKenesa; 4.
DneKTpoIuTHYECKH MeTon; 5. Mcmosib30BaHHE TOKA, MPUIIOKEHHOTO K CTEPKHIO MeTallla B
Bakyyme; 6. CrenuanbHble TOPOIIKH, TIOJIyd4aeMble OCAXKIACHUEM, HAyIJIEPOKUBAHUEM,
TEPMUYECKON TUCCOIMANMEH JIETYYUX COCIUHEHUN (KapOOHWJIBHBIH METOJ) W JIPYTUMHU
crocobamu [9-13].

Metoabl ¢ HCHOJB30BaHHMEM amMop(H3aluyd  MO3BOJSIOT  TOJy4aTh  aMOpQHBIC
METAJUTMYCCKHUE CIUIABBI, SBJISIONIUXCS HOBBIM MEPCHEKTHBHBIM MaTepHUaioM. Takoe COCTOSIHUE
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JOCTUTAeTCsI CBEPXOBICTPBIM OXJIAXKIACHUEM Marepuaisa M3 Ta3000pa3HOro, XHUAKOTO WU
MOHU3UPOBAHHOTO COCTOSIHMUSL.

CymiecTBYIOT METOBI MOIy4eHHUs] aMOP(HBIX CIUIaBOB: 1 — BBICOKOCKOPOCTHOE HOHHO-
IUIa3MEHHOE M TEPMHUYECKOE HANbUIEHWE MaTepuaja Ha OXJIAKIAEMYK JKUIKUM a30TOM
MOJJIOKKY TII03BOJIAET HOJy4aThb CJIOM TOJIIMHOW 10 5 MM; 2 — XHUMHMUYECKOE WU
AJIEKTPOJINTUYECKOE OCAKJICHUE HOHOB METANIOB Ha MOJJOXKKY; 3 — OIUIaBICHHE TOHKHX
MIOBEPXHOCTHBIX CJIOEB JETajeil Ja3epHbIM JydoM; 4 — jlazepHas 00pabOTKa CMECH MOPOILKOB
npu OBICTPOM OTBOJIE TEIUIA OT PacIlIaBa; 5 — 3aKajKa M3 JKUJKOTO COCTOSHHSA U T.JI. MeTobl
MO3BOJIIT TOJy4YaTb aMOp(HbIE CIIaBbl MpPU IPOU3BOJACTBE JIEHT, (OJIBTU U IPOBOJIOK
tommuHo 10 100 MxM um mmpuHOH 1m0 200 MM. B0O3MOXHOCTB mMOJydeHHsT aMOp(HOTO
COCTOSIHUSL OIIpENeNsIeTC XUMUYECKUM COCTaBOM U CKOpPOCTbIO oxjaxjaeHus. s BwiOopa
XMMHMUYECKOTO COCTaBa CIUIaBa CYLIECTBYIOT JBa Mmojxoaa: 1 — Juid mojydeHus: aMopQHOM
CTPYKTYpBl B COCTaB CIUIABOB BBOJST CIEIUAJIbHBIE JIETUPYIOIIKUE IEMEHThI — aMOp(QHU3aTOPhI
(6op, yrnepoa, KpeMHHi, U Jp.); 2 — BBIOOp CIUIABOB, UMEIOIINX 0a30BYIO IBTEKTUKY, KOTOpast
oOpa3yercs npH B3auMOJEHCTBUU psna a3 — amop¢uzaropoB. JlaHHble (a3bl JETUPYIOT C
LEeNbl0 TOHWKEHMS] TEeMIEepaTypbl IUIaBJIEHUS M MOJABJICHUS OOpa30BaHUS 3apoJibllIeit
KPUCTAJIJIOB. DTOT MOJAXO0/]I MO3BOJIET MOJIy4aTh MUKPOU3AENIUS TUIA JIEHT, (OJIbT, IPOBOJIOK U
00beMHBIE MaTepuaibl ToJuHOM 10 5-10 MM [3, 7, 8].

Amop(dHOE cocTosTHHE CIIIIaBOB SIBJISETCS METAaCTa0MIbHBIM, IOTOMY I1OCIIE aMOp(U3aLIH
4acTo TPOBOJAT OTKUI, B IMPOLIECCE KOTOPOTrO YacTUYHO IPOMCXOJIUT Iepexoa K Ooiee
cTtabmibHOMY cocTosiHuio. Hapsamy ¢ amopdHbIM, OOJBIION WHTEPEC CTall MPOSBISATHCS U K
HAaHOKPHUCTAJUIMYECKOMY  COCTOSIHMIO — aMopdu3upyromuxcs ciiaBoB. Jlng  momydeHus
aMOp(HOTO COCTOSTHUS MPOBOJIAT MPEIBAPUTEITHLHYI0 00pabOTKy (BRICOKOCKOPOCTHAS 3aKaJIKa)
3aroTOBOK: 00BbEMHO-aMOP(QHU3UPYIOLIUXCS CIUIABOB HA OCHOBE JK€J€3a, BO3MOXKHO IOJy4EeHUE
HaHOKPUCTAJUINYECKON WM aMOP(PHO-HAHOKPUCTAIUINYECKON CTPYKTYpPhl HETOCPEACTBEHHO MPH
3aKaJKe paclylaBa CO CKOpPOCTBIO OXJIQXKJEHHMsI HEMHOIO HIKE KPUTHYECKOH CKOPOCTH
o00pazoBaHus aMOP(PHOTO COCTOSTHUSI.

JUis 1OoJydeHUsT HAHOCTPYKTYPbl HCIOJB3YeTCsl KOHTPOJMpyeMas KpHUCTaJIU3alus
CIUTAaBOB M3 aMOP(HOTO COCTOSIHHS MPU TePMOOOpabOTKe, MOJIydeHHE HAHOKPHUCTALTHYECKON
CTPYKTYpbl IyT€M MHUIMALMKU HPOLECCOB KPUCTAUIM3aLMKU B Ipouecce AehopMHUpoBaHUS
amop(¢HOro mMarepuaia.

Mertoabl MOJIydeHHUsT HAHOCTPYKTYPHBIX MaTepUaIOB (PUCYHOK 2) C HCIOJIb30BAaHUEM
WHTEHCUBHOW 1uiactuueckor aepopmanum (MIII), oTHOCcsATCA K 00paboTKe MaTepHasioB
nasieHueM (OMJI) ¥ OCHOBaHBI Ha IUIACTMYECKOW aedopManuu C OOJBIIMMHU CTEHEHAMU
neopManuu B YCIOBMSIX BBICOKHMX JIaBJIEHUHM, KOTJa NPOUCXOAUT CUIIBHOE H3Melb4YeHUe
MHUKPOCTPYKTYpbl B MeTaJUlaXx M CIUIaBaX JO HaHOpa3MepHoro auanazoHa [3]. JuanasoH
pa3sMepoB 3€peH MaTepuajoB, MOJIy4aeMbIX PaccCMaTpUBAEMbIMU METOJIAMH COCTaBJseT Oosee
100 mm. Crpykrypa, nomydaemas npu WIIJI, ornmyaercs HEpaBHOBECHOCTBIO M3-3a MaJION
IUIOTHOCTH CBOOOJHBIX JAUCIOKAUUH M OOJIBIICYIJIOBOM XapakTepe TrpaHull 3epeH. [lis
00pabOTaHHBIX M3/ENUN NPUMEHSAIOT TePMOOOPAaOOTKY WM JOMOJHUTENBHOE IJIaCTUYECKOe
nedopMupoBaHue MpH MOBBILIEHHBIX TEMIIEpaTypax 1 00JIbIION cTeneHu aegopmannu. MeTost
UITJ  (pucyHok  2)  1OJDKHBI  OTBeyaTb  TpeboBanusiM: | —  QgopmupoBaHue
YIABTPAMENIKO3EPHUCTBIX CTPYKTYp Uil KaueCTBEHHOIO M3MEHEHHs CBONCTB MaTepuaioB; 2 —
oOecrieyeHne CTaOMJIBHOCTU CBOMCTB HaHOMAaTepuana 3a CYeT OJHOPOIHOTO (OpPMHUPOBAHUS
HAHOCTPYKTYp MO BceMy 00beMy MaTepHalia; 3 — OTCYTCTBUE MEXaHHYECKUX MOBPEXJICHUN U
TPELIHUH.

Mertox UIIJl kpydenus moj BbICOKMM naBieHueM. CTpykTypa Marepuaia HauWHaeT
u3MenbuaThes nocie aedopmanuu odpasua. Obpa3zoBaHue yIbTPAMEIKO3EPHUCTON CTPYKTYpPHI
JOCTUTAETCs Mocie aedopMaliui B HECKOJILKO 000poToB 0Opasna. Pasmep 3epen mocturaet 100-
200 HM (pHUCYHOK 2a) W OIpeneNsercs: YCIOBUAMHU AedopMaluu — JIaBlI€HHEM, TEMIIEpaTypoi,
CKOPOCTBIO AeopMariv U BUAOM 00pabaThIBaeMOTo MaTepHuaia.
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MeTtoa paBHOKAHAJIBHOTO YIIIOBOTO TMpEecCOBaHMA (PUCYHOK 20), OCHOBaHHBIA Ha
UCTOJb30BaHUU Aedopmanuu cIBUroM (OpMHUpPYET YIbTPAMEIKO3EPHHUCTYIO CTPYKTYpPY CO
CpeIHUM pa3zmepoM 3epeH B auanazone ot 200 go 500 uwm [4].

PazpabatsiBatorcst Takxke apyrue metonast WITJ], nanpumep, BcecTopoHHss nedopmanus
Ha KIIM ynapHoro pelctBusi (MOJIOTBI, BHHTOBBIE IIPECCHI) M CIIELMAbHAs IPOKATKA.
HanoctpykrypHble MaTepualibl coiepkKaT B CTPYKType OOJIbIIOE€ KOJMYECTBO T'PaHULl 3€PEH,
(bopMUpYIOINX UX HEOObIUHBIE (PU3MUYECKHE U MEXaHUYECKHUE CBOMCTBA, BHICOKYIO MPOYHOCTh U
YHUKAJIbHYIO [IJIACTUYHOCTb.

¢ 7]

a — MeTojJl KpYy4YeHHWs TIOJ BBICOKMM JaBIICHHEM, O — METOJ] pPaBHOKAaHAIBHOTO YIJIOBOTO
npeccoBams, 1 — myaHcoH, 2 — obpaselr, 3 — IyaHCOH, 4 — 3aTOTOBKA.

Pucynok 2 — Cxema METOI0B MHTEHCUBHOM IIJIACTHYECKOM aedopmanuu

MeTonpl TONYy4eHUS] HAHOMATEPUAIOB C HCIOJIb30BAaHHMEM TEXHOJIOTUH 00paboTKU
MMOBEPXHOCTH MAaTEpUaJIOB IyTEM CO3JIaHUS Ha MOBEPXHOCTH MaTEpHaOB MOIUGUIIUPOBAHHBIX
CIIOEB PAacCMaTPUBAIOTCS KaK METOJbl HAHOTEXHOJOTMHM, TaK KakK IO3BOJISIIOT CO3/aBaTh
HAaHOpPa3MEpHBbIE  W/WJIM  HAHOCTPYKTYpHbIE  CIOM Ha  TOBEPXHOCTH  MaTepHAalIOB,
KOMITO3UIIMOHHBIE MaTepHallbl ¢ HAHOKOMIIOHEHTaMHU, a B psJie CIydaeB W HaHOMAaTepHalbl B
BH/JIC HAHOMUKpPOU3eNuid. JlaHHbIE METOIbI MOXKHO MOAPA3/ICTUTh HA JABE TPYIIIbI: TEXHOJIOTHH,
OCHOBaHHBIEC Ha (PU3MYECKUX U XUMHUECKUX MPOIIECCaX.

Cpenn HaHOOPHEHTHPOBAHHBIX TEXHOJIOTHH 0OpabOTKM TMOBEPXHOCTH Haubojee
MEPCIEKTUBHBIMUA  SIBJISIFOTCSI MOHHO-BAaKYyMHBIE  TEXHOJIOTMM  HAHECEHHUS  MOKPBITHIA
[lonydyeHHblE CIOM OTIMYAOTCS BBICOKOM aare3uei, a TEeMIEpaTypHOE BO3JCUCTBUE Ha
MaTepuaa OCHOBBI MHHHMajbHOE. Pa3mep KpUCTAIIUTOB B IUIEHKAX, MOJYyYEHHBIX IO
TEXHOJIOTHSIM BaKyyMHOTO HaHECEHUs, MOXKET I0OCTUraTh 1-3 HM.

KoMmrmnekcHpie METOapl TONYYEHHS HAHOMATEPUANOB UCIHOIB3YIOT IOCIEI0BATENBHO
(mapannenbHO)  HECKONBKO  pa3HbIX  TEXHOJOTUH, pacCcMOTpeHHBIX paHee. CuHTe3
KOMIBIOTEPHOTO MO/IETTUPOBAHUS u MaTepuanoBeIeHUS, TIO3BOJIUT CO37aBaTh
MporpaMMUpyeMble MaTepualbl, HA OCHOBE HAHOMATEpPHUAJOB, U3 KOTOPBIX HM3TOTaBIMBAIOTCS
00BEKTHl (M3MIeNHsI), CIOCOOHBIE K CaMOOpTraHHW3allid, U3MEHSS TpU ITOM CBOM (GopMy U
cBo¥icTBa ((PyHKIMH) MPU BO3ACHCTBUU SHEPTUU (CBETOBOM, TEIIOBOU H T.J.), OIarogaps Tomy,
YTO B HHUX 3alpOrpaMMHUPOBaHbl ONPEJEICHHbIE CBOWCTBA, pEANU3yEeMbIE€ TEXHOJOTUEH
geteipexmepHoil (4D) mewarpro. Texnonorust 4D-npunTep sBISETCS TMOJIBUIOM A IUTUBHBIX
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TEXHOJIOTUH 11  CO3JaHMA  CaMOCOOPHBIX  TEXHOJIOTUYECKHX CHCTEM Ha  OCHOBE
IIPOrpaMMUPYEMBIX HAHOMATEpPUAIOB M BKIIOYaeT ainroputMm 4D-nedatu: 1 — 3D-npuntep
CO3/1aeT OOBEKT IyTeM MOCIOWHOTO pacHpeaeICHUs BEIIECTBA; 2 — B PE3y/IbTaTe Ha BHIXOJIE MBI
MoJIydaeM M3JeNue HY)KHOH KoH(purypamuu; 3 — 3areM, U B 3TOM O0COOCHHOCTh, 4D-meyatn —
HaneyaTaHHble, TaKUM 00pa3oM, u3Jenus (TakKe CO3JAI0TCS CIOM 3a CJI0eM) MOTYT 4epes
OTIpENICICHHBI TMPOMEXKYTOK BpPEMEHH MEHATh CBOM (OpMy M CBOWCTBA MOJ JEHCTBHEM
SHEpruu; 4 — u3Aenus, U3rOTOBJIEHHbIE TEXHOJOTuel 4D-nmpuHTEpPOM U3 MPOrpaMMHUPYEMBIX
MaTepHaJIOB, MOTYT COOMpaTh W BBHICTPAaUBATh CceOs caMM, IPEBpaIlaTh OJHU U3JENUS B Ipyrue
WIA MEHSTh MX CBOWCTBA MO Mepe HaJoOHOCTH C MOMOMIBIO OCBOCHHBIX TexHoJoTui 3D-
npuHTepoB. PazpaboTka nporpaMMupyeMbIX MaTEpUaJIOB, HA OCHOBE HAHOMATEPUAJIOB MIO3BOJIUT
co37aTh POOOTU3UPOBAHHBIE MUKPOCKOTIMUECKNE CUCTEMBI ¢ TIOMOIIbIO 4D-nevyaru, crnocoOHbIX
MEHSTH CBOtO dopmy U ¢yHkuuu. Ecnu B mporecce oObenuHeHus TexHosoruu 4D-neyatu u
HaHOMAaTEepHAJIOB B OOBEKT (M3/€H1E) BHEAPUTH «YMHBIE» MaTepUajbl, TO HA BBIXO/E MOJIy4aTcs
MHOTO(YHKIIMOHAJIbHbIE HAHOKOMIIO3UTHI, CHOCOOHBIE M3MEHSATh CBOM CBOICTBa IpuU
BO3JICHICTBUM HA HMX 3JIEKTPOMArHUTHBIX BOJH (OOBIYHOTO CBeTa WM YIbTPaduoJIETOBOTO
u3nydeHus). B Xoze 3BOMIOIMM TAaKMX MaTepHaoB MOSIBUTCS HOBBIM KJIAcC JATYUKOB IS
BCTpanBaHUS B  TEXHMYECKHE CHUCTEMbl KOHTpPOJII M  JIMarHOCTUKU  [apaMeTpoB
TEXHOJIOTHYECKOI0 Mpolecca.

Texnonorust 3D-mipuHTEpa TMO3BOJISET «BBIPACTUTHY» H3JENHE, CIOCOOHOE MEHSTH CBOU
¢dbopMbl, GYHKIMU W Ha3HaYeHUs. {151 3TOT0 HY)XKHO «3aJ0KUTh» B YNPABISAIOLUIUME POrPaMMBbI
aJTUTUBHOTO TEXHOJOTHYECKOrO0 O00OpY/HOBaHUS JaHHbIE O CBOWCTBAaX MPOTrpaMMHPYEMBbIX
MaTepHajoB U O TpaHCHOPMALUAX, KOTOPbIE JOJHKHBI MPOU30UTH C «BBIPAILIEHHBIMY U3/IEIINEM.
C TakuM KOJMYECTBOM BapHAaHTOB U IOCJIEIOBATEIbHOCTEW BO3MOXHBIX TpaHchopmanuii He
cupasisitorcss  coBpeMennbie  CAIIP. Jlns  pemenus 3amaum  HeoOXoaumo pa3paboTaTth
a/IeKBaTHYIO MOJI€Jb BCETO Mpollecca MyTeM COo3JaHus OMOTUOTEKH NEHCTBHI, MCHOIb3yeMbIX
MIPH CJIOXKHOM aedopManiuu JT000ro 00BbEKTa.

BrIiBOIBI.
1. AHanmu3 amauTUBHBIX TexHoJOTHH 3D (4D) moCIOWHOTO CHHTE3a METaUTMYECKHX,
METAJUIOKEPAMUIECKUX 5 HaHOCTPYKTYPHPOBAHHBIX MTOPOIITKOBBIX KOMITO3ULIUH

dbopmooOpazoBaHusl  JeTalied  MOKa3al  TPEHJ  BHEIPEHHS B IPOMBIIIICHHOCTh
BBICOKOIIPOU3BOIUTENBHBIX JIa3€PHBIX, IJIA3MEHHBIX U HMOHHO-IIJIA3MEHHBIX TEXHOJIOTHYECKHX
CUCTeM JJIsi CIEKaHWs M CIUIABJICHUS METaJUIONOPOIIKOBBIX «YMHBIX» KOMIIO3HIIUH,
OCHAII[EHHBIX CUCTEMaMU KOHTPOJIS, JMATHOCTUKH U aJallTUBHOTO (MHTEJUIEKTHOTO) YIIPaBICHUS
TEXHOJIOTUSIMU, OOECIEUMBAIOIINX HAJIEKHOCT, OOOpYIOBAaHUS M KayeCTBO MPOJIYKIHUHU B
ycnoBusix YIIC.

2. Kiaccudukanus HaHOMATEpUATIOB SIBISETCS OCHOBOM CO3JaHUS TEXHOJIOTUH
MIPOrpaMMHUPYEMBIX MOPOIIKOBBIX MAaTEpPUAOB, HUCIOJIB30BAHHE KOTOPBIX B TexHoJorusx 4D-
MevyaTy MO3BOJIUT CO3JaBaTh CaMOCOOPHBIE TEXHOJIOTMUECKHUE CHCTEMBbI (AaTYMKH, poOOTHI) Ha
TpaHCIOPTE.

3. Meroapl M TEXHOJOTHMHM MOPOIIKOBONW METaUTyprul MO3BOJISIIOT IMOJIydYaTh JeTallu,
COCTOSIIIIME M3 JIBYX WJIM HECKOJIBKHX CIIO€B Pa3IUYHBIX METAJUIOB U CILJIaBOB, MMEIOLIUX
CHelHalbHble CBOWCTBA: AHTH(PUKIIMOHHBIC METaad Y3JI0B TpPEHUs NpUOOpOB M MAIIUH,
KOHCTPYKIIMOHHBIE  JeTanu, (PUKIMOHHBIE JeTadd, HWHCTPYMEHTAIbHbIE MaTepuabl,
ANEKTPOTEXHUYECKUE JAETAM JJis DIIEKTPOHHOW M PaJMOTEXHUYECKON MPOMBINIJIEHHOCTH,
KOMIIO3UIIMOHHBIE U HAHOMATEPHAIIbI.
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HAHOMATEPUAJIIAPADBI KIKTEY )KOHE OJIAP/IbI KOJIIKTIK MALIIUHA
KACAYIAbIH AJAUTUBTI TEXHOJIOT'USAJIAPBI YIHIH AJTY 9AICTEPI

Anoamna

Inemoix mexuonocusnapoviy «Mnoycmpus 1.0» — oamy 380110yuscbin manday HeciziHoe
Oonulekmepoi  KanelnmacmulpyowlH banama  mMexHoOno2UANApLl  YWIH  YHMAKMbl
HAHOMamepuanoapovly Hcikmenyi Kapacmolpviiovl. «HMuoycmpus 4.0» xeseni — «axwliobly
OHOIpicmIK JHcylenepoi 0amblmy,OHblH KYpamoac d1emeHmmepi ukemoi oHOIpicmik xcyuenep,
«aKulIobly — UHDPAKYPbLILIM — MeH  8OK3aidap,  yulep  MeH  uHmepHem-OyKeHOep,
POOOMMAHOBIPHIIEAH — AKBLAObL  HCHLINCHIMAILL  KYpaM  JicoHe m.0. Ooavin  maobwliaobl.
«HUnoycmpus 4.0» mpenoi — oyn aooumuemi mexuonocusinap AT 3D oscone 4D-6acna 3D oncone
4D npunmep mexHONOCUALAPLIHBIY KOME2IMEH OYULIMOApPObl HCLLIOAM OHOIDY, OACKAPLLIAMbIH
KOUBLIMBLIZAH IHEPeUsl A2blHOApbl Aa3epii, NAA3MAlblK, UOHObIK CAHObIK adanmuemi backapy
JHCylienepiniy KypamelHOagbl MexHONo2Us napamemiepin OaKvliay HcoHe OUASHOCUKAAY
Jcytienepi, mes apekem ememin OamuUKmep HCoHe MeXHONO2USAIbIK HCADObIKMbIY aAMKAPYULbl
0p2aHOapul-axbliobl OHOIpIcMIK Jicylenepdiy Heeiszel snemenmmepi 4D npunempi Hakmol
00bekminipoi bacvin wwleapy ywjin yui eautemoi 2ana emec (X. Y. Z), mopminwi oauemoi —
yaxormmeot (T).

Tyiiinoi cozoep: Oanamanvl mexHoao2usAnaAp OacmMypiai dcane aooumusemi, 3D (4D)
mexHono2uanap  6aceln  wbleapy, KOMNO3ummep MeH HAHOMAMEpUanioap. «aKbliobly
Mamepuanoap.
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CLASSIFICATION OF NANOMATERIALS AND METHODS OF THEIR
PRODUCTION FOR ADDITIVE TECHNOLOGIES OF TRANSPORT ENGINEERING

Abstract

The classification of powdered nanomaterials for alternative technologies of forming parts
is considered based on the analysis of the evolution of the development of world technologies —
"Industry 1.0" — "Industry 4.0". The stage of "Industry 4.0" is the development of "smart"
production systems (SPS), the components of which are flexible production systems (GPS),
"smart" infrastructure and train stations, houses and online stores, robotic smart rolling stock,
etc. The trend of "Industry 4.0" is additive technologies (AT) and rapid production of products
using 3D and 4D printing technologies (3D and 4D printer), controlled concentrated energy
flows (laser, plasma, ion), systems for monitoring and diagnosing technology parameters as part
of digital (adaptive) control systems, high-speed sensors and process equipment actuators — the
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main elements of smart production systems (SPS). The 4D printer uses not only three dimensions
(X. Y. Z), but the fourth dimension — time (7).

Keywords: alternative technologies (traditional and additive)) 3D (4D) printing
technologies, composites and nanomaterials, "smart" materials.
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C0001eHus1)
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MOJIEJIb JJI1 CACTEM MOJAEPKKHA MPUHSATHAA PEINEHUNI 11O
PACIIPEJAEJIEHUIO ®PUHAHCOBO-MATEPUAJIBHBIX PECYPCOB,
BBIJIEJIIEMbBIX HA JIMKBUJAIIMIO YPE3BBIYAMHBIX CUTYAIIMA HA
AKEJE3HOAOPOKHOM TPAHCIIOPTE

Annomauus
Vmenvwumo macumabvr He2amusHuIX NOCIEOCMEULU  MEXHO2EHHbIX — A8aputi  Ulu
Upe3BbIYAUHBIX CUMYAYULL HA HCETIe3HOOOPOICHOM MPAHCHNOPME, MONCHO NymemM ONnmumMu3ayuu
npoyecco8 NpUHAMUS peuleHuti. Imo OMHOCUMbCA KAK K 00A8aApULIHOMY nepuody, max u
HenocpeoCmeenHo K MOMEHMY JUKSUOAYULU NOCIe0CEUL A8apuy Ul Ype38blualiHblX CUMYayulU.
Locmamounvim ycnosuem Onisi NpUHAMUA KA4eCMB8EHHO20 peuleHUs, 8 OAHHOU CUmyayuu
Modcem cmamev NpUMEHeHUe UHMELIeKMYalu3supoO8anHulX Ccucmem noo0epI’CKU NPUHAMUSL
peutenuti 8 3a0ayax JAUKEUOAYUU NOCIe0CMEULl MEXHO2EHHbIX aeapuu UlU Ype38blualHblX
cumyayutl Ha JHcene3Ho00POI’CHOM mparcnopme. AxmyanvHotl 3adaueli ocmaemcs pazpadomka
Ol NOOOOHBIX  ABMOMAMUSUPOBAHHBLIX — CUCHEM  NOOO0EPHCKU — NPUHAMUS — peuleHUll
cOOmeemMcmeyIowux — Memooux U  HpPOSPAMMHO20  obecneuenus,  OA3UPYIOWUXCA — HA
CMpPYKmMypu3ayuu 3a0ad, MOOesx U Memooax ux peuleHus.
Knrouesvie cnosa: oicene3no0OpodiCHbILL  MPAHCNOPM,  Ype38blualiHble  CUMYayul,
JIUK8UOAYUU NOCTIeOCMBULL A8aAPUU, UHMEILLEeKMYAIbHble CUCTeMbl, MameMamuyecKue Mooeu.

BBenenue.

YMeHpIIUTh MacmTaObl HETaTHBHBIX IOCHEACTBUN TEXHOTEHHBIX aBapuil WM
Ype3BbIYaHBIX CHTYyallMd Ha JKeNe3HOJopokHOM TpaHcnopre (OKIAT), MoxHO myrem
ONTUMM3AIMH TPOIECCOB MPHUHATUS PELICHHI. ITO OTHOCUTHCS KaK K JOABApUHHOMY MEPHOLY,
TaK M HEMOCPEJICTBEHHO K MOMEHTY JIMKBUJIAIUHM TOCIECACTBUI aBapUu WM YpPE3BbIUANHBIX
cutyaruu (UC).

JlocTaTOUHBIM YCIOBHEM JJIsl MIPUHSTHUS KA4€CTBEHHOTO pEIlEeHHUs, B JIAHHOW CHUTyalluu
MOXKET CTaTh MPUMEHEHNE WHTEIIEKTYaTu3UPOBAHHBIX CUCTEM TMOJICPKKH MPUHITHS PEeIeHUI
B 3ajayax JHMKBUJAIMK TOCIEACTBUI TexHoreHHbIX aBapuu (T['A) wunmum upe3BbIYAWHBIX
CUTYyallMil Ha >KEIEe3HOJOPOKHOM TpaHcmopTe. B uyacTHOCTH, akTyaldbHOW 3amadeil ocrtaercs
pa3zpaboTka Ans MOJOOHBIX ABTOMATHU3MPOBAHHBIX CHCTEM TMOJIEPKKH MPHUHSATHS PpelIeHUuin
(CIIIIP) COOTBETCTBYIOIIMX METOJAMK M MPOTPaMMHOTO oOecredeHus, Oa3upyrommxcs Ha
CTPYKTYpHU3allMu 3a/la4y, MOJENAX M MeToJaxX WX peuieHus. Hampumep, sl omnpeneneHus
ONTUMANBHOTO (KBa3WONTUMAIBHOTO) paclpeneicHus (UHAHCOBBIX PECYPCOB WU HMHBIX
MaTepHUaTbHBIX PECYPCOB (TE€XHUKA, CICNUATIbHBIE CPEICTBA U 1p.) /Ui NukBuganuu TTA wmm
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YC na XXAT u BeIpabOTKM paniMOHAIBLHON CTpaTeruu (HarpuMep, (ruHaHCOBOI) MO JIMKBHUIAIIMN
nocneactsuit TI'A nnu YC na XK/,

OtcyrctBue B Hacrosuiee BpeMsa Takux VCIIIIP 3HauuTenbHO YCIOXKHSAET Hpolecc U
CPOKM BpPEMCHH TMPHHSITHS CBOCBPEMEHHBIX, OOOCHOBAaHHBIX PEUICHUH PYKOBOIUTEIIEM
mukBugaiuu YC wiu TI'A, 4rO0 TPUBOAMT K YBEIWYEHHUIO MOTEPh OT Hee. YKa3zaHHOE
o0yclaBIMBaeT HEOOXOTUMOCTh Pa3paOOTKH MOJCIH Il CHUCTEMBI TIOJUICPKKH TPUHSATHS
pelieHui 1Mo pacmpeneneHuio (UHAHCOBO-MATEPHAIBHBIX PECYPCOB, HAIpaBJsieMbIX Ha
nmukBuaanuio nociuencteuii TI'A n UC nwa XXJT [1-5].

OcHoOBHAas 4aCThb.

[IpuBeneM TOCTaHOBKY 3amadvi O (DUHAHCHPOBAHMHM CHUTYAIIMOHHOTO IIGHTpa IIO
mukBuaanuu nociaeacTsuil YC wmm TI'A na X/T.

[IpuHuMaem, 4To BO B3aUMOJICHCTBUY Y4aCTBYIOT JIB€ CTOPOHBI.

[TepBas cropona — sto curyarmonuslii neHTp (CL)) mo mukBumanmmum YC (CLIJTYC),
PYKOBOJUTENb KOTOpOTro npuHuMaet pemienue (JIIIP).

Bropas cropona — 3to Henocpencteenno mukBuaatopsl YC Ha JXKJIT B 30HEe mpoBeneHus
cootBeTcTByOmMKX padot (JIZUC).

CocrosiHue KaXJIOM CTOPOHBI XapaKTEpPU3YeTCs MaTepuaibHO-(UHAHCOBBIMU pecypcamMu
(M®P). Ilpeanonaraercsi, uyto pykoBogutenb CIJIUC wmoxeT mNpuHUMATh pELIeHUs [0
BBIJICICHUIO (DMHAHCOBBIX M MaTEPHAIBHBIX PECypCOB, HampuMep, CHEIMUATBHOW WK
CTPOUTENILHON TEXHUKH (32 MCKIIOYCHUEM UYEJIOBEUYECKHX), KOTOpas ydacTBYeT B JUKBUAAINH
nocnencreui YC.

B 30me UC nuno, nmpuHuMaromiee penieHue, Moxxker Bbaenute M®P, pacxomyembie Ha
MIPUBJICYCHUE COOTBETCTBYIONTUX CIEITUATMCTOB /ISl TUKBH/IAIMH TTOCIIEACTBUH.

[IpunsaTo crnenyromiee AOMYyLIEHHE: JUIsI WUTPOBOM MOJENH 3aJaHbl TEMIIBI U3MEHEHUS
BesinuriH M®P cTopoH:

g, —nepsoii ctopons! (CLIJTUC);

g, —BTopoii cropons! (JI3UC).

Benem Takue 0603HaueHUS:

x(t)— Benmauny MOP B MOMEHT ¢ (t = O,l,...,N*) CIUTYC;

3(r)— Benuuuna M®P B MomenT B MomerT ¢ (¢ =0,1,..., N, ), JI3UC;

N, — HaTypaJlbHOE YHUCIIO;

r, — Kod3GpuuuenT peakuuu BTopoi cropossl (JI3UC) Ha BbIIENCHUE NEPBOM CTOPOHOM
(CLIVTYC) MDP st mukBuaanuu nocnenctsuii YC. DTo BBI3BAHO TEM, YTO €l HEOOXOIUMO
obecrieunth padoty ¢ Temu M®P, kotopsie Beinenun CLIJTYC;

r,— kxodpdunuent peakuun CIJIYC na Bwigenenue croponoit JI3UC M®P na
crnenuanucToB A aukBuganuu nociaenctBuii UC ma XXIAT. Oto BeI3BaHo tem, uro CLIJIUC
HeobxouMo obecrieunTh HeoOxoauMbIMU M®DP cnermanucros, paboTatomux B 30He UC.

3anuiinemM B3auMOICHCTBHUE CTOPOH € y4eToM [6, 7] cremayromum oOpa3om:

x(t+)=g - x () —u(@®) g -x"(t)—r,-v(t)- g, ¥y (t);

(1
Y+ =g,y () =v(0)-& -y () =1 -u®)- g -x"(1);
rae
u(t),u(t) €[0,1] — peanuzanus CTpaTeruy epPBO CTOPOHBI B MOMEHT 7,
v(t),v(t) €[0,1] — peanusanus cTpaTerud BTOPOX CTOPOHBI B MOMEHT 7
x,x=0
x= : 2)
0, else
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OrnuieM NpuBeICHHYIO IPOLEYPY.

[lepBas cropona (manpumep, pykoBoautens CLUUIUC, t.e. JI[IP) B HayaibHBIE MOMEHT
BpeMeHU ¢ = () yBenmW4MBaeT (MJIM YMEHBIIACT) CBOM (DMHAHCOBBIC PECYPCHI C x(O) 1o g, -x(0).
A 3areM BbIzenseT 4YacTh (puHaHCOBBIX pecypcoB (DP) Ha mpuoOpereHume MarepuanbHBIX
pecypcoB, KoTopble HampasieHbl Ha jukBupanuio YC. To ectp, mepBas cTOpoHa BBIOHMpaeT
BenmauHy (0) st Toro, 4To6b! onpexenuts pasmep u(0)- g, - x(0).

Bropast cropona, B HauaibHbI MOMeHT BpeMenu ¢ = O, yBennuuBaer (WM yMEHbIIIACT)
ceou OP ¢ y(O) 1o g,-»(0). A 3areM BblAENAET HYacThb PECYPCOB HAa (PUHAHCHPOBAHUE
cnenpanucroB no smksupanun YC. To ecrs, BbIOMpaeT BenuuuHy 1(0), JUIs TOrO, 4TOOHI
onpenenuts Beanuuny OP —v(0)- g, - y(0) .

Beinenenne o6enmu croponamu B3auMoencTsus Benuuul u(0)- g, - x(0) u v(0)- g, - ¥(0)

MIPUBOJUT K JOIMOJHUTENbHOMY (MHAHCHPOBaHUIO 1o JukBuaanuu nociueactsuit YC na XK/AT c
MTOMOIIBI0 KOA(PPUIIUEHTOB PEAKIINH:

11 u(0)- g, - x(0) 5

r,W0)- g, »(0).

B pesynabrare mosyyaercs BbIpaXX€HHE JUIS  B3aMMOJAEWCTBHUS C OJHHUM IIAroMm.
AHaIOrMYHO, ONTUCHIBAETCS B3aUMOJIEHCTBHE JUII MOMEHTOB BpeMeHH ¢ > 1 (Boipaxkenue (1)).

Ha ocHoBanum [7] omnpeaenuMm (QyHKUMIO BBIUTpHIIA JJISI  JIBYX CTOPOH BO
B3aMO/JICHCTBUU:

Lx>0,y=<0;
K(x,y)=4-1x=<0,y>0; 3)

0,else;

BiaumoneiicTBue 3akaHYMBaeTCsl B MOMEHT BpeMeHu 7.

BcenenctBue HecornacoBaHHOCTH M OTCYTCTBHS JIOJDKHOM MH(MOPMHUPOBAHHOCTH, MOKHO
CUMTaTh, YTO KaKJash CTOpPOHA MOXKET MPEANoNOKUTh, YTO Jpyras CTOpOHAa MOCTYIHT IO
OTHOIICHUIO K HEW «HAUXYIIINM» 00pa3oM.

Cuurtaem, uro mnepBas cropoHa (CLJIYC) crtpeMHuTcss MaKCUMHU3UPOBATH (YHKIIUIO
semrpsima K (x(7), (7)), a sropast (JI3UC) — munnmusuposats K (x(7'), y(7)).

Herpyano BuaeTh, 4TO B Kjacce YHCTBIX CTpPATETWili HE CYIIECTBYET ONTHMAaJIbHBIX
ctpareruil. Ho B KJacce CMEINAHHBIX CTPATETHIl CYIECTBYET 3HAUYEHUE UIPBI V' 1y IS TI000T0

€>0 (rge 3HauoK ™ 03HauaeT AOMUHUPOBaHue) CYWIECTBYIOT &— ONTHMAIbHBIC CMEIIAHHbBIC
ctpaterur. OHM HAXOAATCA C IOMOIIBIO METO/1a IOMUHUPOBAHUS, PA3BUTOTO Jisi OECKOHEUHBIX
AHTAarOHUCTUYECKUX urp [8].

OTH  CcTpaTerud  MPEACTaBISAIOT COOOW  aTOMHUYECKHE  BEPOSITHOCTHBIE  MEpHI,
COCPEJIOTOUYEHHbIE B KOHEYHOM YHUCJE€ TOYeK. B 3aBUCMMOCTM OT TOro, Kak COOTHOCSTCS
HayalbHbIE PECYpPChl CTOPOH M MapaMETPhl, OINPEAEISIONINE B3aMMOJECHCTBUE, BO3MOKHBI
CUTYaIlH, MPU KOTOPBIX Ta WM Jpyras CTOPOHA TEPIHUT yOBITKH. DTU COOTHOIICHHS] MOKHO
OTIpeNIeNIUTh, ©CJH, HAImpuMep, PacCMOTPETh AWHAMUYECKYI0O UTpPy ¢ He (DUKCHPOBAHHBIM
BPEMEHEM B3aUMOJICHCTBHUS 17151 ONIMCAHUS TAKOTO B3aUMOJCHCTBUS.

[TpuBenem popmanuzanuto Urpsbl ¢ GPUKCUPOBAHHBIM BpEMEHEM B3auMoieicTBus 7.

OGo3HaunM dvepe3 P[0,]] MHOXECTBO BCEX BEPOATHOCTHBIX Mep, ONPENCICHHBIX Ha

o —anredpe OopeneBckux noamuoxects [0,1].
O603HaunM uepe3 I MHOKECTBO {O,l,...,N*}, rae N, — HaTypajJbHOE YHCIIO.
Beenem onpenenenust.
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Onpedenenue 1. Yucroit crparerueil u(v) mepBoro (BToporo) urpoka (Wi B Hamem
ciydae cropon — CIJIUC u JI3UC) maseiBaercs dymkuust u(v) : u:(v)TxRxR—R,,
CTaBSIIasi COCTOSIHUIO MH(OpMAIHH (t(x, y)) 3Hauenue u(t,(x,y)) €[0,1](v(z,(x,»)) €[0,1]).

Onpeoenenue 2. CmemanHo#t crparerueir (r) mepsoro (Broporo) mrpoka (CIIJTUC wu
JI3UC) HaswiBaercs otoOpaxeHue u(n):u:(n:)TxRxR — P[0,1], cTaBsliee COCTOSHUIO
uapopmarmu (£(x, y)) BeposiTHOCTHYIO Mepy 4(t,(x, y)) € P[0,1](v(z,(x, »)) € P[0.1]).

O06o3HaunM uepe3 K (u,n)cieayomnlyto Benuunny[12, 13]:

[[ K (1), p(T)dpady
T.e.,
K™ (u,m) = [ K((T), /(T))dpudy - )

Hn

Bemwmunaa K'(u,;7) sBAsercs (yHKOMEW BBIMTPHILIA B CMENIAHHOM PaCIIUPEHUU
paccMaTpuBaeMoOil Urpbl C PUKCUPOBAHHBIM BPEMEHEM B3aUMOIEHCTBHUS.

* o o
Kak u3BecTHO [7], cyliecTByeT 3Ha4eHHE V TaKOil UIPbI B KJIacCe CMELIaHHBIX CTPAaTerui,
T.€.

v’ = sup inf 1<*(u,77)=in,;f sup K (u,1), (5)
u u

1 It 1000T0 & > 0 Yy UTPOKOB CYIIECTBYIOT &£ — ONTUMAJIbHBIE CMEIIaHHBIE CTPATETHH,
KOTOPBI€ SIBIIAFOTCSI BEPOSITHOCTHBIMUA MEpPaMH, COCPEIOTOUYEHHBIE B KOHEYHOM YHCJIE TOYEK.
DT TOYKHU HAXOJATCS C MOMOIIBIO ClIeNMaIbHOM niponieAypsl. [IpuBenem 3Ty nmpoueaypy.

PaccMoTprM CTpOro MOHOTOHHO yOBIBAIOIIUE JTMHEHHBIE QYHKIUH Y, () (i =0,..M — 1) Ha

[0,1], HE IEPECEKAIOIIMECS IPU X € [0,11
BBeneM nononHUTENBHO TaKue 0003HAUCHHUS:

Q, = {x.0):(w)eoIf, »> ()

0, ={x):(ey)e0IF. 3(x)<y<y @)

Q, ={xy):(@y) 0P, y ) <y<y ()
P= 2, M —1;

Q, ={x):(y)e0lf, <y, @)
OrmpesiennM MHOKeCTBa ;.

Tonaraem:

0 =0, Q=0

i

30



IIpombrinennsiii Tpancnopt Kazaxcrana 2021, Nel  ISSN 1814-5787 Nel, 2021 Industrial transport of Kazakhstan

(x, 7): (x,
(7)) efoaF. 5, (x) <y < p)] i
(x,3): (x,»

=
SN
=
N—
m
[=)
S—_
—
<
Il
=
—_
=
.
m
©

o =1 (6)

i=2,..M—1;
(6, 3): (e v) € [0, v < vy ()} i
o ) e)e Ty = (e 0

Qs if [0 3): (6 3) < [0IF, v = 3y ()] € Q5.

PaccmoTpum ¢dyHknuio Beurpsima K : [0,1]2 —>R:

K(x.y)=1a,.(x.y) 9, ®)

K*(x,y)z a.,(x,y)le, )

ITpousBoiibHyIO K(.)(K ()), y KOTOpOH wuMcna «,:o,>a,a, <a,<..<a, H
Yo (0) =1, y, (1) > (0 Ha3z0BeM TaKOH, 4TO YJOBIETBOPSAET YCIOBHIO A(A*)

OyHKIHIO K()(K()), y KOTOPOM YucCHa ¢, 10y <, O > 0y >...> O, yO(O) >1, v, (1): 0
HA30BEM TaKOM, YTO YIOBJIETBOPSET YCIOBUIO B(B*)

Tonoskum, 4To QYHKIHUS yIOBIETBOPSET ycrnosuio A.

O6o03HaunM yepe3 1 (li) OpSMYIO, TapaJUIETbHYIO OCH X (OCH ) ) U MPOXOJAAIIYIO Yepe3
Touxy (0,a) e [0,1] ((a,O) elo1f )

3anuce q(lz, V; XO <1< M —1) o3Hauaer, uto abcImcca TOUKH TepecedeH s pamoit 1 u

;. COOTBETCTBEHHO, q( Y XO <1< M -1) — opaMHATA TOUKH MepecedeH s mpsamMoii 1, u Vi

a
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JIi1st COBOKYITHOCTH TOYEK BBEJICHBI TAKHE 0003HAUCHUS:
{ags-na, ...} [0,1] {bgs-..nb, ...} < [0,1]:

by =La, =y, (1)3 b, = q(I:O Y1 l a, = Q(lil Y1 ),
b, =maxa(ly v, b alls v}

a, = q(lio ; yo)>

{max .y ) a .y, Laliz .y )b i b =gl v, )
max {q(lifo,yzl q(l;fl,yzi q(l;‘z,yl )} if b, = q(li;,yl)

a3 :q(éaYO):

UT.JI
b, = max {b

beQ,b=<b, ,
rae

Q:{b,be[o,l],bzq(l,ji,yjl }}’

ie{o,1,...,n-1},je {0,1,..., M1

a,= q(lﬁ,, , yo)

OmnpenenuMm MHOXecTBa N, g[O,l], N, g[O,l], COOTBETCTBEHHO Ha ocsx (x,y) mpu

Pa3IMYHOM PACIIOJIOKEHUH MIPSAMBIX ).
N = {c}, I7ie ¢ —IMPOU3BOJIBHBIN U3 [0,1], N, = {ao}if a, > (0),

X

N, = {{b0}7 {0}}; N, = {{ao}s {al}}’ if a, < J’1(O)< ap,
N, = {{bo}a {bl}’ {0}}3 N, = {{ao}’ {31}7 {32}}, ifa < y1(0)< a,
N, = {{bo}a {bl}’ {b2}, {0}}; N, = {{ao}’ {a‘l}’ {32}a {33}}’ if a, < J’1(0)< as,

YrBep:xaenue 1.
Mycts Gpynkuus K :[0,1]° — R ynosnersopseT ycnosuio A .

Torna B urpe <X Y. ,K>, rnie X=Y =[0,1], CYHIECTBYIOT OINTHUMAJIbHbIE CMEIIAHHbIE
* *
CTpaTeruu  [,,V,, HOCHTENEM KOTOPBIX SBISETCS COBOKYNHOCTH W3 TO4YeK NN,

COOTBECTCTBCHHO.
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YTBep:xaenue 2.
ycts Gpynxuus K :[0,1]]> — R ymoBieTBOpsET ycIoBuIO0 B .
Torma B wurpe <X Y, K > , tme X=Y :[0,1], CYILIECTBYIOT ONTHUMAJIbHbIE CMEIIaHHbIC

* *
CTpaTe€ruv  [,v,, HOCHUTEJIEM KOTOPBIX SBJIIETCS COBOKYIHOCTb M3 TOYeK NN,

COOTBETCTBEHHO.
OtmernM, 4to/ust QYHKIMHA K, KOTOPBIC YIOBJICTBOPSIOT YCIOBHIO B, TOYKH NN,

OMpCACIIAOTCA aHAJIOTUYHO.

YrTBepxnenne 3.
Jiga urp ¢ QyHKUUSMHU BBIMIPHIILA K*(.), KOTOPBIE YIOBJIETBOPSIOT YCIOBUIO A M B,

CIPaBeUIMBO YTBEPXKJAECHNE aHAIIOTMYHOE YTBEPKACHHUIO 1.
PaccmoTpuM crenyromuii kiace pyHKIUHI.
ITycth cemelcTBO GYHKIMA K ; yAOBJIETBOPSIET CIEAYIOUIUM YCIOBHAM:

a) YCJIOBHIO A(A*)
6) npsmbie y(x,4) ompenensiomue K,, HENMPEPHIBHO 3aBHCAT OT BEIIECTBEHHOTO

napameTpa S W HE MePeceKaroTCs MpH X € [O,l];
I') IOTIapHbIE OTHONIEHHS TAHT€HCOB YTIIOB HAKJIOHA TIPSIMBIX HE 3aBHUCSAT OT 43 ;
Takoe cemelicTBo (pyHKIIMI OyIeM HA30BEM TaKHM, YTO YAOBJIETBOPSET YCIOBHUIO C(C*)
CewmeiictBo ¢ynkmmit K 5 » KOTOPBIE YIOBJIETBOPSAIOT MyHKTaM (0-T), a TaKKe YCIOBHUIO
B(B*), HAa30BEM TaKUM, YTO YIOBJIETBOPSET YCIOBUIO D(D*)
O6osznaunm 4yepes N ,, N ; mHOK)ectBa IV, N B urpax ¢ pynkuuenn K ;.
Taioke 0603Ha4MM Yepes v(f) — 3HaYeHne UTpbl I, = <X YK, >

YT1Bepxkaenue 4.
Nmeetcs CEMEMCTBO urp

T, = <X, Y, Kﬁ.>, X =y =[01] kK, :[0,I} — R, K, — yroBieTBOpsiCT yCI0BHIO C.

[ycts f° N 0 {yO(O,ﬂ*)...,nyl(O,ﬁ*)}z @.

Torma  cyuiecTByer V(,B*, p)z B B-Bl=<p, p> 0}:V BeV(B.p) BbmOMHSETCA
vp)=p)

YTBepxaenue 5.

Iycts K, ynonersopser ycioBuo D u f° N m{xo(o, ﬁ*)...,fol(O, ﬁ*)}:@,

rie x,(0,4')- abeumcea Touxu nepeceuenns mpsmoit v, (. 4°) ¢ ockio x.

Torma cymecrByer V(,B*,p): {,8 : |ﬂ — ,8*| =< p, P> 0}: vV pe V(ﬂ*, p) BBIITOJTHACTCS
vp)=v(p)

YrBep:xaenue 6.

Nwmeercst cemeiictBo urp I'y = <X Y, K ﬂ>, X=Y= [0,1], K ; —yROBIETBOPSCT YCIOBHUIO
C, dyaxmmn y,(0, 5)x.(0, f)i =1,..., M —1) Bo3pacTaromme GyHKIHE 43 .

Torga 1L mo60ro 3HAUEHUs byHKIIN i CYLIECTBYET
TOJYOKPECTHOCTD V(ﬂ*, p): {,B 0<B-F <p,p- 0}: vV Be V(ﬂ*, p) ¥ BBINOJIHAETCS PABEHCTBO
v(B)=v{5')
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IIpuBeneHHbIe  pe3yabTaTbl  SABJAKOTCA ~ MHCTPYMEHTAMM  PEIICHUSA  3aJadud  C
(UKCUPOBAaHHBIM BPEMEHEM B3aMMOJICHCTBHS CTOPOH, MPUHUMAIOUINX Y4acTHE B JIMKBHJAIMH
UC, u pemaromue 3agauy no pacnpeaencuo @MP BbiaenseMpIx Ha JTMKBUAALUIO.

Pemenne cocrouT B TOCIEIOBATEIBHOM  PEHICHUHM HEKOTOPHIX  OECKOHEYHBIX
AHTAarOHUCTUYCCKUX HUI'P C PA3PBIBHBIMU (byHKI_[I/IﬂMI/I BBIUI'PBIIIA HA CIMHUYHOM KBaApaTe.

[IpencraBnser ocoObIil mHTEpEC ciydail, korga 7 = 1, T.e. UTPOKU COBEPIIAIOT OJUH IIIAr.
B 3TOM cnydae BO B3aMMOJCHCTBHU CYIIECTBYIOT ONTHMAJIbHbIC CMEIIAHHBIC CTPATervu u .7 ,

COCPCAOTOUCHHBIC B KOHCYHOM YHUCJIC TOYCK. Hpﬂqu B OTHX TOYKaX 3HAYCHUA BepOﬂTHOCTHOI\/JI
MCPbI OJUHAKOBOC, TO €CTh CCJIM TaKUX TOUCK m, TO B 3TUX TOYKAX 3HAYCHUS BCpOSITHOCTHOfI

MEpbl PaBHBI (1/ m).I[Jm Hallel MOCTaHOBKM 3ajaud (BIPOYEM, M JUISl QHAJIOTHMYHBIX 3a]a4)

CYIECTBYET KOHCTPYKTHBHBIﬁ METOA HAXOXIACHUA OTUX TOUYCK.
B pamkax maHHOTO HccleoBaHUSI pacCCMOTPUM OoJiee moApoOHO ciayvait 7= 1.
C yueToMm IMHAMUKU B3aUMOJICHCTBHS UTPOKOB (DYHKIMIO BBIMTPHIIIA K (x(T ), y(T )) MOKHO

3arucaThb B CJICAYIOIIECM BUAC:

K ((x(0),u(0)), ((0), »(0))) =
r, - &, 7(0)-v(0) < —g, - x(0)-u(0) + g, - x(0),
"y gy 9(0)-v(0) = 1y -1y - x(0) - u(0) + 15, - g, - 1(0), (10)
ry - g5 9(0)-v(0) = —g, - x(0)-u(0) +g,-x(0),
"7 -2y 2(0)9(0) <7, 11 -x(0)-u(0) + 15 - g, - ¥(0),

K((x(0),(0)), (¥(0),v(0)) = 0, else. (11)

IIpy pa3snMYHBIX COOTHOIICHUSX ITAPAMETPOB MIPhI HAXOMATCS ONTHMAIbHBIC CMENIaHHBIC
crpaterun 4',n° u obnactu B mpoctpancte (x(0),¥(0)), B KoTOpHIX 3HaYeHHME HrpBI V'

NPUHUMAET MOCTOSHHOE 3HAYEHHE. 3alUCh JUIS 3HAYEHUH UIPhl v B OTUX OONACTAX BHITIISIUT
CJIEYIOIIUM 00pa3oMm.

Cnyuaii r, -r,<1 .

B clIydac rn '7'221 3aIuCh JIs1 3HAYCHUSA MI'Phl OTIMYACTCA JIUIIb 3aIIMCBIO o0nacTv B

o *
MPOCTPAHCTBE (PUHAHCOBBIX PECYpPCOB HIPOKOB, B KoTopoir v =0. Orta obnacts Oyner
3aMMChIBATHCS TaK:

¥0)20,7-g,-x(0) > g, - ¥(0),r, - g, - ¥(0) 2 g, - x(0). (12)

OnTuManbHBIMM CMELIAHHBIMHM CTPATETUsIMU UIPOKOB OYAYT SIBISATHCS BEPOATHOCTHBIE
MeEpbI C HOCUTENSIMH, COCTOSIIMMU U3 KOHEYHOTO uuciia Touek. I[Ipu 3ToM, eciin 3HaYeHue urpsl
paBHO *1/k, TO HOCUTENb TaKUX BEPOATHOCTHBIX MEp HACUMTHIBACT k Touek. B Toukax
3HAYEHHUE BEPOSTHOCTHOM MEPBI Ka)KJOr0 UTpoKa paBHO 1/k .

IIpuBeneM 3ammch Ul TOYEK HOCHUTENS 3THUX BEPOSATHOCTHBIX MEp B Cllydae, Korja
3HAUEHHUE UTPHI SABIIAETCS MOJIOKHUTEIbHBIM. Eciin 3HaueHue urpel paBHo 1/k, TO 3amuch TOUYEK
HOCHTEJISI ONITUMAJIBHBIX CMEIIaHHBIX CTPAaTETuil Takasi:
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| =1-(r,-g, - y(0) Ag, - x(0)),v; =1,

uy =[1+7 1] (1=, - g, - ¥(O0) (g, - x(0)],v; =

=(+r-r)-(rn-g x0)/(g, - y0)),

.................................................................... (13)
up =1+ (r ) [y - g, - 9(0) (g, - X(0)], vy =

=[1+..+(n, -rz)]"l —[1+...+(n ~r2)k72]~

(r-g,-x(0) (g, - ¥(0)); k£ = 3.

Ecau 3maudenne HUI'pbl OTPULATCIIBHOC, TO 3allUCh 11 TOYCK HOCHUTCIA OINTUMAJIbHBIX
CMCUIaHHBIX CTpaTeFI/Iﬁ CUMMCTPUYHA. A nMeHHO Hag0 IIOMCHATh NHIACKC lna2u NEPEMECHHBIC

x(0) Ha »(0), u; Ha v,.

B ciyuae, korjga v' = 0 CyIECTBYIOT ONTUMAJIBHbIE YHCTHIE CTPATErHH.

[Tpu
noon<1lg-x(0)2r-g,-y(0),g, - y(0)2
258 -x(O);

u} = (115 1)]-[1= (1 g, - ¥(0) (g, - x(O)]
v =[g - x(0)/(r3-g, - yO)]-[1-(11=7;-1,))- (14)
(1=, 2, ¥(0) (g, X(O))]

Takum xe 00pa3oM ONpeaesaIOTC ONTUMAIBHBIC YHCTHIC CTPATETHH U TIPU
noor =g - x(0) > g, - ¥(0),r, - g, - ¥(0) > g, - x(0); (15)

* *
HpI/I nr,= 1 onTUMAaIBHBIMU YHUCTHIMU CTPATCrusiMu UI'POKOB SABJIAIOTCA U = O’ Vi = 0.

Takum oOpazom, npu 7' = 1 HaljeHbl ONTUMAIIbHBIC CMEIIAHHBIC CTPATETHH UTPOKOB H
3HAYCHUE UTPHI MPU BCEX COOTHOIICHUSAX IMAPAaMETPOB U HaYaJbHBIX (PUHAHCOBO-MaTEPHAIBHBIX
pecypcax urpokos (cropon CIIJIYC u JI3UC).

[Tocne HaXOXKACHUSI ONTUMAIBHBIX CMEIIAHHBIX CTPATErHid MIPOKOB B UTpe ¢ (QyHKIUEH
BBIMIpBIIA K (1,77), HAHJEM MaTeMaTH4eckoe okunanue My(l) mpu IPUMEHEHHH UIPOKaMK

OTHUX OIITHMAJbHBIX CMCIIaHHBIX CTpaTel"I/Iﬁ U CTAaHAApTHOC YKJIIOHCHUC D CHy‘I&ﬁHOﬁ
BCIINYHNHBI y(l) OT MaTeMaTH4YeCKOro OXHJaHusi. Bo3MOKHBI Pa3JIMYHbIC BAPHAHTBI BbI60pa

BenuunHbl @MP pykoBoautenem CLI (JIIIP) mns nuxkBuganuu texnorenHou aBapuu win Ul Ha
KAT.

) My(1)=0,My(l)— D =>0.

B arom ciyuae JITIP B CL] moxeT 3ape3epBupoBats B kauectBe PMP Bennuuny pecypcos,
pasHyio D.

BeposiTHOCTB TOTO, YTO pecypca He XBaTUT, OyJeT paBHa Plw: y(1,@) < 0).

2) My()=0,My(1)—D <0.
B srom JITIP B CLI MoxeT 3ape3epBupoBaTh B kauectBe @PMP BennuuHy pecypcoB paBHYIO

Mmy(1).
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BeposTHOCTB TOTO, 4TO pecypca He XBaThT, Oyner paBHa P(w : y(1, w) < 0).
3) My()=<0,My()+D=0.

B stom ciyuae JITIP B CL] moxet 3ape3epBupoBath B kauectBe ®MP Bennuuny pecypcos,
paBHyIo My(1)+ D.

BepositHOCTB TOTO, UTO pecypca He XBaTUT, OYIEeT paBHA Plw: y(1,@) <0).

4) My(l) < 0,My(1)+ D < 0.

B stom ciyaae JITIP B CLI moxet 3ape3epBupoBath B kauectBe ®MP Bennuuny pecypcos,

paBHYO W, rie W — MakCUMalbHOE 3HAYEHHE CIy4YallHOW BEJIMYMHBI y (1)’ [IpU yCJIOBHUH, YTO
W>0 u 4TO ecTh BO3MOXHOCTb ONPEAETUTh BelnuuHy W. BeposTHOCTH TOrO, 4TO pecypca He

XBaTUT, OyJeT paBHA Plw: y(1, @) <0).
Eciu W <0, to npu Takux HadanbHeIX ®MP ¢ BeposTHOCTBIO [/, (IpU HEBO3MOXHOCTHU
OTIpeJIeNieHns BEMYMHBL V , Tle V — MUHMMaNbHOE 3HadeHue ciydaiinoil Bemuunnbl y(1)) Ha

mukBuaanuo YC He XBaTHT.

Ecnu xe BenmuuuHy J MOXHO ONpenenuTh, To pykoBoautTenb CI[ Moxker BbIOpaTh
abCOIIOTHOE 3HaueHue 3TOW BeNnyuHbL. W ¢ BEeposATHOCTHIO [ rapaHTupyeT cede JIMKBUAALNIO
TexHoreHHou aBapuu ninn YC na XK/IT.

OTMeTuM, 4TO BEPOSTHOCTH TOro, 4yto ®MP He XBaTuT, MEHBIIE BCEro B MEPBOM
BapuaHte. Bo BTOpOM BapHaHTE MEHBLIE, YEM B TPETbEM BapUaHTE. A B TPETbEM BapUaHTE
MEHBIIIE, YEM B YETBEPTOM BAPUAHTE.

MoXHO paccMOTpEeTh UTPY C HEe (PUKCHUPOBAHHBIM BPEMEHEM B3aUMOJCUCTBHUS. B 3TOM
HaIlpaBJICHUH HAIll MCCIIEIOBAHUS IPOJOJDKAIOTCA. B 3TOM cilydae MOKHO HAlTH MHO>€ECTBa
MPEANOYTUTENIBHOCTH UrpokoB. Torma, 3Hass @MP oaHON M3 CTOPOH, MOYKHO HaWTH peECypc
JIpYroil CTOPOHBI, MPU KOTOPOM IEpBasi CTOPOHA (MTPOK) HE CMOXKET CBOUMHU <«JICHCTBUSMUI
IIPUBECTHU BTOPOT'0 UTPOKA K IIOTEPE €ro pecypea.

OnpenenuB ONTHUMAaJIbHBIE CMEIIAHHBIE CTPATETMU B OJIHOIIArOBOM B3aUMOJCHCTBUM,
MOXXHO HaWTH cpelHuEe YOBITKM (MaTeMaTH4YEeCKOE OXKUIAHHE YOBITKOB) BTOPOH CTOPOHBI
(JI3YC), ecnmu wuMeeTcss Takoe COOTHOIICHHE HadaJdbHBIX PECYypCOB M  IMapaMETpPOB
B3aUMOJICHCTBUS.

Kpome TOro, MoXHO ONpeNeauTh CTaHAAPTHOE YKIOHEHHE OT MaTeMaTUYECKOIo
oXXuJaHus yobITKOB. M TOrma, paccMOTpeB cymMMy aOCONIOTHOM BENWYMHBI MAaTEMATHUECKOTO
OKUJAHUS W CTAaHIAAPTHOTO YKIOHEHHs, moiayduM BenuunHy OMP, kortopas rapantupyert (c
HEKOTOPOH BEPOSATHOCTHIO) Mojaepkanue cutryanuu B 30He JukBuganmu YC wa XKIAT Ha
MOJIOKUTETFHOM (PMHAHCOBOM YpPOBHE MPHU MPUMEHEHUHM TEePBOMl CTOPOHON ONTHUMAIILHOM
CTpATeruu.

Ora BenmuunHa OMP u Oyzmer OCHOBHOM pEKOMEHIAIMEH PYKOBOAMUTENIO, KOTOPBIA
3aHumaetcs Borpocamu JukBuganuu YC na KJT.

BeIBOIBI.

Takum 00pazoM, omricaHa MaTeMaTU4YeCKask MOJETb JUIsl CUCTEMbI MOEPKKH MPUHSITHS
pemieHuid A7 BBIPAaOOTKH PEKOMEHJAIM CHUTYAIl[MOHHBIM IIEHTPOM 10  JHKBUIAIIUU
Ype3BhIYANHON CUTYallUd W JIMKBUAATOPaM, pabOTAIOUIUM HEMOCPEACTBEHHO Ha MECTe aBapuu
WM B 30HE upe3BblyaiiHON cutTyaumu. [lomydeHa monenb, MO3BOJISIONIAs aBTOMATHU3UPOBATh
MOJIyY€HUE TMPOTHO3HBIX OLIEHOK IS Pa3MYHBIX BApUAHTOB pachpeeNneHus (UHAHCOBO-
MaTepualIbHbIX PECYPCOB, PACXOAYEMBIX Ha JIMKBUJALMIO YPE3BBIYAHHON CHUTyalluu U €€
nocnencTBuil. Mojens Oasupyercs Ha peuieHUM OeCKOHEYHOW aHTarOHHUCTUYECKOW WIrPhI
KauecTBa C Pa3pbIBHBIMU (DYHKIUSMHU BBIUTpHIMA. OTIMYUTENBHON YEepTOil Hamiel Moaenu
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ABJICTCA TO, UYTO I ONPCACIICHHA OINTUMAJIBbHBIX CMCIIAHHBIX CTpaTer i IpCAJIOKCH
KOHCprKTHBHbIﬁ MECTO4 UX HAXOXJIACHUA.
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Abstract

It is possible to reduce the scale of negative consequences of man-made accidents or
emergencies in railway transport by optimizing decision-making processes. This applies both to
the pre-accident period, and directly to the time of elimination of the consequences of an
accident or emergency.

A sufficient condition for making a high-quality decision in this situation can be the use of
intelligent decision support systems in the tasks of eliminating the consequences of man-made
accidents or emergencies in railway transport. The development of appropriate methods and
software for such automated decision support systems based on the structuring of tasks, models
and methods of their solution remains an urgent task.
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Annomauus
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obvexmamu. OHU ¢ ycnexom mo2ym Obimb pacnpoCmpaHenvl Ha NPou3so0CmeeHHble 00beKmbl
1106011 Opy2otl NpouU3B00CMEEHHOU Chepbi.

IIposedenvlt pynoamenmanbHvle UCCie008aHUsA 8 0OAACMU PeuleHUss KOHKPEeMHbIX 3a0ay
OpP2aHU3AYUOHHO2O YNnpaeienus. B uacmnocmu, 3adavu ynpaenenus 3anacamu u 3a0ayu
ONMUMANLHOU Op2aHU3AYUU MPAHCHOPMHBIX Nepeso3oK. [lamHvle 3adauu moz2ym Oblmb
OMHeceHbl K YUCTY MUNOBbIX NPOU3BOOCMBEHHBIX 3a0ay U NOMOMY NPeOIOHCEHHble Memoobl,
U no0Xo0vl K UX peuleHur0 UMerm 6eCoMd WUPOKYI0 NPAKMUYECKYI0 HANPABIeHHOCb.
Hcnonvzosannvie npu 3mom mMemoobl meopuu Macco8o20 00CAYHCUBAHUS OPUESHMUPOBAHBL
HA UCNONb308AHUE 6 O00beKMAX HNOBbIUEHHOU CIONCHOCMU, Ol KOMOPbIX XAapaxKmepHbl
bonrvwas — pazmMepHocmv  MAMeMAamudeckux — mooeneu,  CIONCHOCMb  CMPYKMYPHOLUL
opeanusayuu U MH02000paszue QYHKYUOHAIbHBIX C8sA3ell MedxcOy nepemeHHviMu. Bce amo
CBOUCMBEHHO 01 KPYNHOMACUWMAOHBIX NPOU3BOOCMBEHHBIX 00BEKmMOo8, 8 C8A3U C HeM
npeonazaemvie HAYUHble PeUleHUsi UMeIOm BAadCHOe 3HAYeHue ¢ NO3UYUL OpPaHU3ayuu
ABMOMAMUZUPOBAHHBIX CUCEM YNPAGLeHUs O KPYNHOMACWMAOHLIX NpouU3e00Ccme u
npouU3800CMBEEHHBIX 00bEOUHEHULI.

Knwoueevie cnosa: uepapxuyeckue memoovl uoeHmMupukayuy, memoovl Uuaco8ou
peepeccuy, Memoobl  2PYNNOBO20  YHemd — aAp2YMeHmOo8, Memoo  CeNeKyuu,  CIOHCHAS
OP2aHU3AYUOHHO-IKOHOMUYECKASL CUCTeMd.

BBenenmue.

[IpoBenens! GhyHIaMEHTAIBHBIE UCCIEIOBAHUS B 00JACTH PENICHUSI KOHKPETHBIX 3a/1a4
OpraHU3allMOHHOTO ympaBlieHUus. B dyacTHoCTH, 3aayu ympaBJICHHUS 3amacamMyd M 3aJadd
ONTUMAJIbHOW OpraHW3allid TPAHCIIOPTHBIX TEpeBO30K. JlaHHBIE 3agaum MOTYT OBITh
OTHECEHBI K YHCIYy TUIIOBBIX MPOU3BOJCTBEHHBIX 3a/a4 U MOTOMY MPEITI0KEHHBIE METObI, U
MOAXOIbl K UX PELUICHUIO UMEIOT BEChbMa IMIMPOKYIO0 MPAKTUYECKYIO HAIPABJIEHHOCTb.

Meronuka ucciienoBaHuii. B kauecTBe COMyTCTBYIONIEH HAy4YHOUM 3aJayd pacCMOTpEHa
U peluieHa 3ajada MCCJIEJOBAHUS MHOTOARJEMEHTHBIX MOTOKOB, KOTOpas TaKX€ J0CTAaTOYHO
pacnpocTpaHeHa HE TOJBKO B OpPraHU3alMOHHBIX, HO U TEXHOJOTHYECKHX CHUCTEMax.
Hcnons30BaHHBIE TTPU 3TOM METOJIBI TEOPHUU MACCOBOTO OOCIY)KHBaHHS OPUCHTHUPOBAHBI HA
HCTIOJIb30BAaHUE B OOBEKTAaX MOBBIIMICHHON CIIOKHOCTH, JJIS KOTOPBIX XapaKTEPHBI OOJbIIas
pa3MEpHOCTh MAaTEMAaTHYECKUX MOJEJEH, CIO0XKHOCTh CTPYKTYpHOM OpraHu3alvud U
MHOTO0OOpasue (QyHKIIMOHAIBHBIX CBS3E€H MEXKIy NMEepeMEHHbIMU. Bce 3TO CBOMCTBEHHO s
KpYIMTHOMACIITAOHBIX TTPOU3BOJACTBEHHBIX OOBEKTOB, B CBSI3M C YEM MpejiaraéMble HaydHbIC
pelIeHUs UMEIOT Ba)KHOE 3HAYEHHUE C MO3UIUN OpraHu3aluyd aBTOMATHU3WPOBAHHBIX CHUCTEM
yYOpaBJICHUS JIJIs KPYITHOMACIITAOHBIX TTPOU3BOJICTB M MIPOU3BOJICTBEHHBIX 00BETUHECHUN.

OcHOBHBIE pe3y/IbTaThl HCCJIeI0OBAHUI.

Kpymnubie Typuctckue (upmMbl W OpraHM3all MOXHO pPacCMaTpUBATh KaK CIIOKHBIE
OpraHU3allMOHHO-3KOHOMUYECKHE cucTeMbl. Kak yxe oTMeuanoch, TAKUE CUCTEMBbI UMEIOT P
CYIIECTBEHHBIX 0COOCHHOCTEH, 00YCIOBIEHHBIX OOJBIION Pa3MEPHOCTHIO MEPEMEHHBIX 00bEKTa
yIPaBJICHUS U €r0 UEPAPXUUYECKOM CTPYKTYpPOil. ITO MpeabsABIsAeT psia TpeOoBaHuU mpu BeIOOpE
MeTOJ1a UACHTHU(UKAIIMHA TAKUX CUCTEM.

PaccmoTprM 4acTo BO3HUKAIONIYIO CUTYALMIO, KOTJIa UMEETCSl HECKOJIbKO BXOJOB U OJIUH
BBIXOJ] 00BbeKTa ympaBieHus (pucyHok 1). HeoO6xoauMo moCTpouTh MaTeMaTHYECKYI0 MOJIENb
TaKOM CHUCTEMBEI.

Y
— ™ OBbBEKT [—*
—P

Pucynox 1 — BXopI-BbIX0/16I 00BEKTA YIIPABICHUS
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[lonoOHble 3amauu B HMHAYCTPUUM TypU3Ma MOTYT BO3HUKAaTh IpPH BBIOOpE MECTO
CTPOMTENHCTBA, HAPHUMEP, TOCTUHMII. B OONBIINX TOPOAax, B TOM YHCIE H B TAKOM METaroynce
kak Ka3zaxcraHn, konuuecTBO OJO0OHBIX MeCT orpaHMueHHO. OIHAKO HAJI0 TakK BbIOpATh y4acTOK
JUI CTPOUTENIbCTBA, YTOOBI MOCTPOEHHAs I'OCTUHMIIA MMENA BBICOKMH J0XOJ, BIIUCHIBAsCh B
apXUTEKTYpHBIN aHcamOJib roposa [1].

dopmanuzanuio 3a1a4u He00X0AMMO IPOBECTH B TPU ATaIla.

[lepBrlii 3Tann COCTOMT B BHIOOPE BXOJHBIX M BBIXOJHBIX IIEPEMEHHBIX pa3padaTbIBaeMOil
Mozenu. B kauecTBe BXOAHBIX MEPEMEHHBIX OOBEKTa MOICTHPOBAHHUS MOYKHO HCIIOJIB30BaTh
cienyromue GaKkTophL:

1. MecTo pacnonoxeHue oTes:

- paccTOsIHUE OT a’pONOpTa,

- BO3MOYKHOCTHU COBEpUIaTh MOKYIKH,

- 00I1IECTBEHHBIN TPaHCIOPT.

2. Otenb: IpOCTON, COBPEMEHHBIN, YXOKEHHBIH, U1 CIOKOMHOIO OT/bIXa, /171 JIIoOuTeNneH
[TyMa U BECEJIbsI, IJIsi CEMEWHOTO OT/IbIXa, KOM(MOPTAOEIbHBIM.

3. Uudpactpykrypa: pecropansl, 0apsl, JTU(PT, KOMHATHI OT/AbIXA, CayHa, CyIEpMapKerT,
napuKMaxepckasi, MarasuHsl.

4. ObopynoBaHrE Ha TEPPUTOPHUH OTEJIS:

- OacceifHbl ¢ TOJJOTPEBOM,

- OacceifHbl 6e3 oorpeBa.

5. O6opynoBaHUE HOMEPOB:

6. CriopTHBHBIE U pa3BJIEKATEIIbHBIE IPOTPAMMBI:

7. J1nst Kako# 1eseBOr TPYIIBI OTABIXAIONIUX OTEIb MOAXOAUT OOJIBIIIE BCETO.

8. PekpeanimoHHOE MOJIOKEHUE OKPECTHOCTH OTESI.

9. Dxonoruyeckasi 0OCTaHOBKA.

Bropoit sTan upeHTU(UKALUKA COCTOUT B TMOJYYEHUH HKCIEPUMEHTANbHBIX JAHHBIX, Ha
OCHOBAaHUU KOTOPBIX OyneT pa3pabarbiBaTbes Moeab. KOHEUHO, MOYKHO MOCTPOUT TOCTUHUILY, a
3aTeM MOJYYUTh HYXHYIO HHPOpMAIMIO Ha JeicTBYIomEeM oObekTe. OaHAKO TaKO#M IMOIXOT
Hed((PEeKTUBEH B CHITY psifia 0OCTOSATENhCTB. ECu T0XOIHOCTh TOCTHHUIIBI OyeT HU3KOH M3-3a
HEMpPaBWIbHO BBIOPAHHOIO MECTa PACIOJOXKEHHs WIA B CHIy JIPYIHMX OOCTOSTENbCTB, TO
W3MEHUTH TAKyI0 CUTYAI[I0 OUYEHb TPYIHO, @ B HEKOTOPBIX CIIydasX U HEBO3MOXKHO.

Ha Ttperbem stame, ucxons W3 pe3yibTaTOB JIBYX HPEAbIAYIIUX ATAloOB, HEOOXOIUMO
MOJIyYUTh MaTEMaTHYeCKYyl0 MOJENb, C TMOMOIIbI0 KOTOPOW MOXXHO B JalbHEHUIIEM
MIPOTHO3UPOBATh OCHOBHbIE TOKazaTenu dS(PdextuBHOCTH padoThl otens. Juga 3toro
IpeyiaraeTcsl MCIOJb30BaTh HEpapXuyeckhue METOIbl uaeHTHduKanuu. Paccmorpum Oosee
noApPOOHO aNrOpUTMBl HACHTU(UKALMK, KOTOPbIE HMEIOT HEpPapXUUeCKyl0 CTPYKTYpy H
HCIOJIB3YIOT IBPUCTUYECKUE TIPUEMBI U AJIEMEHTHI CAMOOPTaHU3AIUH.

OcHOBOI MeTO0/1a IIIar0BOM PErpeccuu SIBJISETCS MHOKECTBEHHBIN PErpeCCHOHHBIN aHAIIU3.
HIP mpeacraBnsier co0oii HAOOp aNrOPUTMOB, B OCHOBE KOTOPBIX JICKHUT OJIMH UX MPUEMOB:
BKJIIOUEHUE WJIM HCKIIOYEHHE TMEePEeMEHHBIX M3 MOJeNu Wi ux KoMOuHamwus. I[loatomy
cyuiecTByeT Tpu pasHoBuaHocTu IIP: MeTon BKiIIOUEHUS, METOJ MCKIIIOUYEHUS, METO]I MOJIHOM
P, Bxirouaromuii o6a npuema.

PaccmMoTpuM eme oauMH MOAXOX, KOTOPBIM, HCIHOJIB3YSl 3BPUCTHYECKHE IIPUEMBI H
JIEMEHTHl CaMOOPraHM3alUU TO03BOJISIET TOJYYUTh MAaTEMATHYECKYH0 MOJEIb CII0KHOTO
oOnekTa ynpasieHus [2-4]. MeTosl rpynmnoBoro yueta aprymeHToB (MI'YVA).

MI'VA mnpencrasnser co0oif Habop aJrOpUTMOB, B OCHOBE KOTOPBIX JICKHUT MPUHIIMII
CaMOOpraHU3aluK, KOTOPBII TpeOyeT JUls CUHTe3a NMPOTHOZUPYIOIIEH M YHpaBiIsIomel MOoaenu
HebosbIoro o0bemMa anpuopHO HMH(GOpPMAIMK, YTO OYEHb BAXKHO JUIS MOCTPOEHUS MOJeei
OpPraHU3al[MOHHO-3KOHOMHYECKHUX CHCTEM.

OnHoil u3 BaxkHBIX ocoOeHHOCTe MI'YA sBnsieTCs] aBTOMaTHUECKU BBIOOpP CTPYKTYpPBI
Mozenu. Ilpm mocTpoeHMH MOJENM BO3HUKAET psf 3a/1ad, KOTOpble HEOOXOIMMO PpeIINUTh
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uccnenoBatento. Takum o6pazom MI'VA umMeer 60sbiire BO3MOXKXHOCTH B 001aCTH MOCTPOSHUS
MOJIEJIEN CIIOKHBIX CUCTEM.

Ornenka kayecTBa MOJCTHU SBJSCTCS BakHeHIned B uaeHtudukanmu. Kputepuii Bei6opa
HawIydllled MOJeNH JOJDKEH COOTBETCTBOBATH LIENM IOCTpOeHHs Mozenu. B 3amadax
yIpaBJICHUS B TIEPBYIO OYEPEIh HEOOXOAMMO TOBOPUTH O TOYHOCTH IPOTHO3UPOBAHUS TI0
JAHHOW MOJIEIIH.

Jis meronoB [P MOXHO OLIEGHHUTH 3HAYMMOCTH KOIPPHUIIMEHTOB MOJECTH, OIPEICIIHB
CTENEeHb CBOOOIbI MOAETU

v=K—p,

rae K — 9rcio KCIIepUMEHTAIBHBIX TOYEK,
p — 4ucio ko3pPuireHToB B Mmojaenu [5-7].

Huns ynpaiaenuss CODC kak ObUIO CKa3aHO BHINIE, HEOOXOIMMO HUMETh MOJENU
nmojcucTeM, Hambosee >PQPEKTUBHBIM METOIOM HICHTU(PHUKAUU CIOXKHBIX CHCTEM SIBIISETCS
METO/1 CEJEKIUU. DTOT METOJ SBJsETCS JIornueckuM rnpojosnkeHrnem MI'VA. Ha pucynxke 2 u 3
MpeACTaBICHBI OJIOK-CXeMbl MeTona ceneknuu. Kak m B MI'YA B Merone CeleKkiuu s
anMpPOKCUMAIIUA IKCIIEPUMEHTATBHBIX JAHHBIX HE TpeOyeTcs MpeaBapUTEIHHOTO 3aJaHHs
CTPYKTYPBI allMPOKCHMHUPYIOIIET0 BBIPAKEHUSI.

M, M,
ot v LR LDy Y_:,___%, Z(Y3:Y2) %.
X
' Hh a1 M
AL oY ve % S Lib VAL 2oy U4
LIpoBepka . .
: ') YCIOBHA . .
. N OCTaHOBa -
Kol LAY vGax) |P=ff (P32 Yool _1Eal yEnz) |1Za,
Lenepn- OQnpenene- Ot6op
DOBaHHE  HHE K03(- RINE 1111704
YAaCTHBIX CHTOB HMOJHHO-
NOJIMHO- MOB
MOB
Mo - 06y1{a}oma51 II0CII€A0BAaTCIIbHOCTD, Mn — HOPOBCpOUHAd MOCICAOBATCIBHOCTD, Mk -

KOHTpPOJIbHas MOCJIICAOBATCIIbHOCTD

Pucynok 2 — biiok cxema MeTo1a rpynnoBoro yuera apryMeHTOB
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Obygaromman IIpoBepounasn KonTponsHas
OnpenencHie Ha
T'emepuporanme koaddumeHTOR Ot6op myammx o=A
JacTHBIX 9JacTHEIX MOTHHOMOB
OOIHHOMOB TIOIHHOMOB
Her

Pucynok 3 — CtpykTypa anropurmMa MeTo/ia CeJIEKIIMM KaK CUCTeMa ¢ 00paTHOH CBSI3bIO

B otauune or MI'VA B MeTone celnekiuuu BBOASATCA B PACCMOTPEHHE TPH MHOKECTBA
SKCIIepUMeHTaNbHBIX Touek: M) — MHOXKecTBO Touek obyuaromeii mociaenosarensuoctn, M 7
— MHOXECTBO TOYeK MpOBEpOUHOH mocnenoBatenshoctn, Mg — MHOXECTBO Todek
KOHTPOJIBHOW  MOCIENOBATENbHOCTA. AJTOPUTM NPHUMEHEHHS IE€PBBIX JIBYyX MHOXECTB

anajorndyen MI'VA. BBeieHHOE MHOXECTBO KOHTPOJILHBIX Touek My He ydacTByeT B
(hOpMUPOBAHUHM YACTHBIX MOJWHOMOB, T.C. BBIYHUCICHUH KOX(PPHUIIMEHTOB Mojenel u oTOOpe

aydmmx  mozened. OmHako s Jr000ro mojmHoMa JV; MOXHO BBIYMCIHTH OMIMOKY Ha

KOHTPOJIBHO# mocneosatenbHoct My :

2

Lg‘;(yia _yi) ,

oK =
1 KK

rne Kgx — uucno Touyek KOHTPONBHOH —mocienoBaTenbHOCTH. Jlis Kaxmoro A —ro
YPOBHSI CEJIEKIIMH MOYKHO ONPEACTUTh HAUMEHBIIYIO OMHUOKY [ 8]

K* _ . K
o, =infd

n
HpI/I BH60pe COOTHOHICHUA TOYCK, IIPU KOTOPOM ommnoOKa Ha MPOBEPOYIHBIX TOYKAX 5
ObL1a OBI MHHHMaHBHOﬁ, a 4ucJio ypOBHGfI aJropuTtMma, T.C. CJIOXKHOCTb MOJCIIN, HAUMCHBIIINM.
HpI/I6J'II/I3I/ITeJ'II>HO ONTUMAJIbBHOC COOTHOIICHHUE TOYCK PABHO 2:1:1.
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v 4

— == == = - HCTHHH2A 23BHCHMOCTE
- 3AEHCHMOCTE, HoayaeHHas mo MIVA

- JABHCHMOCTE, DOIYV9EHHAA C HCIIOMEIOBAHHEM KOHTPOIEHEIX TOTEE

o - KOHTPOIBHEE TOTEH

- 0GVHAK0IHEE H IPOBEPOTHELE TOTEH

X

Pucynox 4 — HeycroitunBocts MI'YA

MHOXECTBO KOHTPOJIBHBIX TOYEK M, HEOOXOAUMO I OICHKH M IOCJICAYIOIIETO
YCTpaHEHHMS SIBJICHUS HEYCTOWYUBOCTH (PUCYHOK 5).
Kaxnas wu3 nocnenoBatenbHocte M, M, u M, no-cBOeMy OKa3bIBae€T BIIMSAHHE HA

(dbopMHpOBaHHE ANIPOKCUMUPYIOUIETO MOJIUHOMA f(x.a).
BBenenHoe MHOKECTBO KOHTPOJIBHBIX TOUEK M, HE y4acTBYeT B (JOPMUPOBAHUU YACTHBIX

o n"
IIOJIMHOMOB MW IIO 3TOM IIPHYHHC 5# , e M — YPOBCHb CCIICKIHH SBJISACTCA Hauoboee

00BEKTUBHOM OILICHKOM KadecTBa oJIy4a€Moro anmpoOKCUMUPYOLICTO MOJIMHOMA.

o n'
HpI/I BO3HUKHOBCHUH HCYCTONMYHNBOCTH B IIPOLCCCC pa6OTBI aJIropur™Ma 5,u 6YI[6T 6BICTpO

BO3pactath ¢ yBenuuenuem H (pucynok 4) [9-10].
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10 -+

\

1 P 3 4 5 6 Homep yporusa

Pucynoxk 5 — Xapakrep nsmenenus omubok 0°, 6", 0° B METOJIE CENEKITUN

BrIBOIBLI.

Ha ocHOBe paccMOTpEeHHBIX OCOOCHHOCTEH CIIOKHBIX CHCTEM B HCCIEAYyeMOW OTpaciu
1enecooOpa3Ho MCIOJIb30BAHUS CUCTEM YIIPAaBJICHHS C MepapXuieckoil cTpykTypoil. Ha ocHoBe
aHaJlM3a PacCMOTPEHHBIX 3a/1ay CJIeNaH BBIBOJA O HEOOXOAMMOCTH pa3pabOTKH TEOPETHUYECKHUX
OCHOB CO3JIaHUSl HEpapXUUYECKUX CUCTeM yrpaBieHus. PazpaboTaHo TeopeThyeckass OCHOBa
CO3[aHUSI HEPAPXUUYECKUX CHUCTEM YIIPABJICHUS B TYpU3ME.

Ha ocHoBe mpemioxeHHON BYXypOBHEBON CHUCTEMbl YIPABICHHUS PACCMOTPEHBI CXeMa
MPUHATHS pelIeHu B cioxHOU cucteMe. [Ipu sToM ocoboe BHUMaHUE YIENSIEeTCS CBOMCTBY
OpPraHU3aI[MOHHO- SKOHOMMYECKUX CHUCTEM KaK HX aKTHUBHOCTb. Ha ocHOBe mpoBeneHHOTro
aHayM3a pa3paboTaHbl MPUHIUIBI MOCTPOCHUS aITOPUTMOB VYIIPABJICHHS C HCIOJIH30BAaHUEM
METO/IOB SIBHOM U HESBHOU JIEKOMIIO3UIIUH.

MeTon cenekIuu mpearaeTcsl UCHOJb30BaTh Ui MOCTPOCHHUS MOJENed TYypUCTCKUX
00BEKTOB, YTO JaHHBIM MeToJ 00JalaeT YCTOWYMBOCTBIO M HCIOJB3YeTCsS Ui OpraHu3aluii
CUCTEM YIpaBICHUS B UHAYCTPUU TypHU3Ma.

[lokazaHo, 4YTO aKTyaJbHBIM SIBJISIETCS JaJIbHEWIEe HCCIEJOBAaHUE W pacCIIUpEHUe
METOJIOJIOTUH YIIPABJICHUS 3aI1acaMH.

[IpoBeneH aHanu3 CyHIECTBYIOUIMX ACTEPMUHUPOBAHHBIX MOJENEH U MPEUIOKEHBI UX
MOAU(PHUKAIITU c y4eToM cnenupuKu WHIyCTpUHU Typu3Ma. PaccmoTtpensbl
MHOTOHOMEHKJIATYPHbIE  3aJladydl C OrPAHMYEHUSMH, TMPEUIOKEHbl AMIIUPUYECKUE U
(hopManu3oBaHHBIE METOBI PEIICHUs TAKUX 3a]1a4 B TYpUCTCKOM OuzHece. [l BEpOSTHOCTHBIX
MO/IeJIeH onpeaeNeHbl BO3MOXKHOCTH UX MCIOJIb30BaHUSI HAa TYPUCTCKUX MPEANPUATHUSIX.

B paboTre moka3aHo, 4YTO COBpPEMEHHOE TYPUCTCKOE MPEANPHITHE SBISETCS CIOKHOU
OpraHu3alMOHHO-YKOHOMHYECKON CUCTEMOM, B KOTOPOM CUCTEMa YIPAaBJIEHHS CTPOUTCS IO
HepapXUUYEeCKOMY NpHUHIMIY. B 3TON CBs3M mpemsiaraeTcs HCHOJIb30BAaHUE CHEHUAIBHBIX
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METOJIOB aBTOMATU3UPOBAHHOTO YIPABJIEHHUS, pPEAIU3YEMBIX B JCLEHTPAIU30BaHHBIX
CUCTEMax C paclpeieIEeHHON CTPYKTYpPOH.

[IpuHUMT IeneHTpalu3aluy BIOJHE YKIAIbIBAETCS B PAMKH COBPEMEHHBIX PBIHOUHBIX
METOJOB M TMPOIEAYp YHpaBICHUS MPOU3BOACTBEHHBIMH 00BbekTaMu. COOTBETCTBEHHO,
CHUCTEMBI JCICHTPATM30BAHHOTO yIpaBieHUs B Hauboyiee TOJHOM Mepe OTBEYAIOT
COBPEMEHHOW  OpraHu3alMyd  IPOU3BOJCTBEHHOM  JESATENBHOCTH M HUCHOJb3YEMBIM
MEXaHU3MaM MEHEKMEHTA.
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IKCIIEPUMEHTTIK S AICTEPAI AJIY IbIH BIKTUMAJI TOCIVIIEPI
TYPUSMIEI'T AEPEKT

Anoamna

Menedoicmenmmiy uepapxusiivlk maciliHiy MA3MYHbL JHCYUeNeHIN, OHblIY Hell3el epedicenepi
pacimoenin, 0a1e10eHOL.

Typuzm canacvlnoazvl 6HOIpicmMiK 00beKmMinepoiy MamemMamuKkaivlk Moo0eib0epin Kypy
a0icmepin  ocacay.Ondipicmix  obvekminepdi  backapy MeH  0AcKapyoulH — HAPLIKMbIK
MeXaHuzmMoepin Mooenboey CaldcblHOAgbl 3aMAHAYU MEHOCHYUANApObl ecKkepe OmbIpbli,
NPAKMKANLIK Kbl3bI2YUBLIBIK MYObIPAMbIH UEPAPXUALLIK UOSHMUDUKAYUAHBIE, MUIMOT 20icmepi
Jicone mawnoay 20ici yevinwvliaowvl. Onap Ke3-keieeH 6ACKa OHOIPICMIK AuUMakmagbl 6HOIPIiCmiK
obvexkminepee commi mypoe mapanyvl MyMKiH. YublMObIK 0AcKapyobly HAKmMbl Maceielepin
weuty canacblHoa ipeeni sepmmeynep Jcypeizoi. Aman aumkanoa, mayapivlk —mMamepuaiobik
KYHOBLILIKMAPObl  OACKApY NpoONeMAacsl JiCoHe MACbIMALOayObl OHMAUIbL  YULIMOACMbIDY
npobremacawi.

byn manceipmanapovl munmix enoipicmix mancolpmanap peminoe dicikmeyee 001aobl,
COHOBLIKMAH 011apobl weulyOiy YCbiHbLIZaH 20icmepi MeH macildepi eme KeH NpaKmuKaiblk
bazvimka ue. Byn oicazoatioa KOnOaH®IIAMbBIH Ke3eK Meopusicbiubly 20icmepi Kypoeninici
JHcogapwiiazan 0dvekminepoe Koi0aHy2a 6a2ulmmanzaH, o1ap MamemMamuKkaiblE Mo0eib0epoiH
VAKeH — enuemoepiMeH,  KVYPbLILIMObIK — VUbIMHbIY — KYPOeNiNicIMEH  JiCoHe  QUHbIMALbLIAD
apacvinoazvl  apmypii  QYHKYUOHANObIK Oaulianvicmapmer cunammanaovl. Myueiy 02pi
AyKbIMObL OHOIPIC OPLIHOAPLIHA MIH, OCbleaH OAUIAHBICIbL YCLIHLLILIL OMbIPEAH 2bLILLMU
wewimoepoiy AyKbIMObL oHOipicmep  MeH eHOIpicmiK Oipnecmixmep Yulin
a8mMoMammanoblpbli2an bacKapy icyueci yubiMoapvl mypeblCblHaH MAHbI3bL 30D.

Tyiiin co30ep: uepapxusnvix calikecmeHOipy adicmepi, Ka0amobvlK pecpeccusivlk aoicmep,
apeymenmmepoi MONMulK, ecenke any a0icmepi, mayoay 20ici, Kypoeni YubiMOacmvipyUulblLiblK-
IKOHOMUKANBIK JHCYlLe.
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POSSIBLE APPROACHES FOR OBTAINING EXPERIMENTAL DATA IN TOURISM

Abstract

The content of the hierarchical approach in management is systematized, formalization and
substantiation of its main provisions are carried out.

The development of methods for constructing mathematical models of industrial facilities in
the field of tourism. Effective methods of hierarchical identification and a selection method are
proposed, which are of practical interest, taking into account modern trends in the field of modeling
market mechanisms of management and management of production facilities. They can be
successfully extended to production facilities in any other production area.

Fundamental research has been carried out in the field of solving specific problems of
organizational management.

In particular, the problem of inventory management and the problem of the optimal
organization of transportation. These tasks can be

classified as typical production tasks, and therefore the proposed methods and approaches to
their solution have a very broad practical focus. The methods of the queuing theory used in this case
are focused on the use in objects of increased complexity which are characterized by a large
dimension of mathematical models, the complexity of the structural organization and a variety of
functional relationships between variables. All this is typical for large-scale production facilities,
and therefore the proposed scientific solutions are of great importance from the standpoint of
organizing automated control systems for large-scale production and industrial associations.

Keywords: hierarchical identification methods, step regression methods, methods of group
accounting of arguments, selection method, complex organizational and economic system.

YK 658.7

BAAXMETOBA A.T. — pn..H., npogeccop (r. Aumarel, Ka3zaxcko-Hemenkmii
YHHMBEPCHTET)

CAPXAHOB T.C. — a.1.H., npogeccop (r. Aamarsl, Kazaxcknii yHuBepcurTer nmyrei
€0001IeHNs)

MYCAEBA TI.C. - a.T.H.,, npogeccop (r. Aamarbl, AKageMusi JOTHCTHKH U
TPaHCIIOPTA)

MOJEJIA U3BMEHEHHUI — HOBBIN NOAXO/1 MOBBIIEHUA YXPPEKTUBHOCTH
TPAHCHOPTHO - JOT'UCTUYECKUX KOMIIAHU

Annomauus
Axmyanvnocms  8b10paHHOU meMbl 00YCI08NIeHA He0OX0OUMOCMbIO NPUHAMUS HOBOU
Mpaekmopuu pazeumusi 3KOHOMUKU 8 Mupe U, KAk cleocmeue, UMeHeHue nooxo008 K
YNPABIeHUul0  KOMRAHUU — MPAHCNOPMHO-o2Ucmudeckoeo cekmopa cmpatvl.  OceeujeHvl
OCHOBHbIE (haxmopsl, coepaicusarowue pazsumue KOMNAHUU, U NPEeONONCEHbl B03MONCHbLE
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MoOenu OpeaHU3AUUOHHBIX UBMEHEHUll, a MmaKdce CYeHapuu pazeumus mpaHcnOPMmMHO-
JIO2UCTUYECKUX VCILY2.

Kniouesvie cnoea: mooenv opeanuzayuonnvix usmenenuni K. Jlesuna, mooens
opeanuzayuonnvlx uzmenenut [oc. Kommepa, conpomuenenue usMeHEHUsIM, Bbl306bl
USMEHEeHUN, CYeHapuu paseumus mpaHCnopmHoO-102UCIMUYECKO20 CEKMOopA.

Beenenue.
AKTYyaJbHOCTh BBIOPAHHOUW TE€MBbI NMPOJAMKTOBAHA €€ BAXKHOCTHIO B TEKYILEH CUTYAllMH, C
KOTOPOM CTOJIKHYJach BCS MHpoBas d»koHoMmuka, — mnangemus COVID-19. Ilangemus

KOPOHOBHUpPYCa BHECJIa CBOM KOPPEKTHUBBI B YKIIAJ KU3HH Ka)XJOro 4YeJIOBEKa, KOMIAHUU W
CTpaHbI B LIEJIOM.

®DoKyC cTaTbU COCPEAOTOUYEH Ha MpPEAIaraéMbIX MOJEIAX OPraHU3alIMOHHBIX W3MEHEHUM.
Buenpenne opraHM3allMOHHBIX M3MEHEHHH M yIpaBleHWEe W3MEHEHUSIMH B KOMITAHUH
HeZ0cTaTOYHO U3ydeHo B Kazaxcrane.

[Mangemuss COVID-19 nomosHUTENHHO HAJIOXKWIA HArpy3ky Ha (QYHKIIMOHHPYIOIIUE
KOMIIAaHUU TPAHCIIOPTHO-JIOTUCTUYECKOTO CEKTOpa CTpaHbl K HMEIOMIEMYCS pa3pbiBy B
MH(POPMAITMOHHBIX TEXHOJIOTHAX M0 CPABHEHUIO C 3apYOS)KHBIMH KOMITAHUSIMHU, HUCTIOB3YIOLINE
pasznuuHbie HTHGOPMAIIMOHHBIE TEXHOJIOTHUU B YIIPABJICHUH, OPUECHTUPOBAHHBIC HA TTOTPEOUTES.

B nanHO# crathe mpuUBEACHBI MOJETH M3MEHEHMI, CIIOCOOHBIX CYIIECTBEHHBIM 00pa3zom
OKa3aTh TIOJIO)KUTEIIbHOE BIUSHUE HAa pa3BUTHE KOMIIAHUM, TPH YCIOBHH COOJIIOICHUS
omnpeneneHHbIX TpeOoBanuii. OCHOBHOE TpeOOBaHWE CBEACHO K HAJWYMIO TMOTPEOHOCTH B
W3MEHEHWUH, OCO3HAHUHM U TOTOBHOCTU PYKOBOJICTBA KOMIIAHWHU K MPOBEJCHUIO KapAHMHAIBHBIX
OpraHU3aIMOHHBIX H3MEHEHUH U YIIPABJICHUIO U3MECHEHUSIMU.

B cratee i u3ydeHHs JAHHOTO BOINpOCAa MPUBENEHBI: MOJENIb OpPraHU3allMOHHBIX
m3menenuii K. JleBuHa m Bocemp sTamoB mporiecca m3meHnenuit JIx. Korrepa. HambGonbimmit
MHTEPEC K MPOLIECCY U3MEHEHHUH Y TON-MEHEeKMEHTa 3apyOeHbIX KOMIIaHHUM BbI3bIBAJ MMOAXO/,
paspabotannsni JIx. Korrepom. Jlna OGonee riaybokoro moHuManusi ¢uiocodun Moeiei
M3MEHEHUH, U3BECTHBIX B TEOPUHU yIpaBlieHus, npuBeneHa mojaenb K.JIeBuHa, mociyxuiias
dbyHIAMEHTOM JJI1 MHOTHX JATbHEHIITNX MOJIEICH OpraHN3allMOHHBIX U3MEHEHUH 1 yIIpaBJICHUN
W3MEHEHUSIMH.

Ilenp maHHOW CTaTbu 3aKiIIOYaeTCs B  O3HAKOMIICHMM KOMIAHMHA TPaHCIOPTHO-
JIOTUCTUYECKOTO CEKTOpa CTPaHbl MPOIECCOB OPraHU3alMOHHBIX W3MEHEHUH, YIpPaBJICHUU
JAHHBIMA W3MEHEHUSMU B YACTH IPEOJOJICHUS CONPOTHBIICHUS HM3MEHEHUSIM CO CTOPOHBI
COTPYOHHKOB KoMmaHuu. lloHnMaHue mnporecca HM3MEHEHUH M MPUPOIBI COMPOTHUBIICHUS
COTPYIHHMKA IO3BOJIUT PYKOBOJCTBY KOMIAHMHM CHHM3UTh PHUCK IpOBalia IJlaHA U3MEHEHUU U
MOBBICUTD B UTOTE 3PPEKTUBHOCTD AEATEIHHOCTH KOMITAHUH.

3ajmaunm CcTaTbU CBEACHBI K OIICHKE MPUBEICHHBIX CTAaTUCTUYECKUX IOKa3aTeseH,
000CHOBaHHMIO HEOOXOJUMOCTH OPraHU3AIMOHHBIX HM3MEHEHUH, PaCKPBITUIO MPUPOIBI
MPOLIECCOB M3MEHEHUH U MPUYHHBI CONMPOTHBICHUNH K M3MEHEHHIO CO CTOPOHBI KOJIICKTHBA,
03HAKOMJICHUHU IPOTHO3HBIX CIIEHAPHEB B TPAHCIOPTHO-JIOTHCTUYECKOM cekTope. IlombiTka ¢
Halle CTOPOHBI MPEMJIOKUTH PEKOMEHIAIUMU Uil pacCMaTpUBaEeMbIX KOMIIAHUI 00O03HauYeHa,
KaK OJIHA U3 33]1a4 IaHHOW CTaThH.

Metognonorust. KoHCTpyKLIMsSI CTaThU BBICTPOEHA HAa OCHOBE CUTYAallMOHHOTO MOJXOJa C
WCIOJIb30BAHMEM METOJIOB MHAYKIUU U JCIYKIUU, METOJa HMHTEPIPETAlUU C OOBICHEHUSIMHU
(baxkTOB U SBJICHUH.

OcHoBHOE coaepsKkaHue.

Jlo HeaBHETO BPEMEHM Pa3IuyHble MHCTUTYThI, aHAIUTUKU U IKCIEPTHI TPOTHO3UPOBATIU
Ka3aXCTaHCKOM YKOHOMHKHU YCTOWYHMBBIM POCT Ha JOHE ee BOCCTAHOBJICHHsI MOCIIE TI00aIbHOTO
(MHAHCOBOTO KpH3HCA, OJHAKO, HUKTO U3 SKOHOMHYECKOTO COOOINEeCTBa HE paccMaTphBal B
MIPOTHO3€ BO3MOYHOTO CYIIECTBEHHOTO BIHSHUS (POPC-MaKOPHOTO 00cTosTeENbCcTBA. [lanaeMus
KOpPOHOBHpYCa MepeuepKHyJa BCe NPOrHO3bl. BiusiHue nanaeMun KOpOHOBUPYCA HA IKOHOMUKY
CTpaHbl MPEACTABICHO HA PUCYHKE 1.
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Real GDP dynamics of Kazakhstan

Consequences of the Asian Consequences of the fall
Tigers crisis and Russian crisis Global economic  of oil prices in 2014-2015 and
135 crisis of 2008 the devaluation of the tenge —
Consequences ;
of the break-up ! and OPEC+
of the USSR developments

2883 §§§§§§§§'§E§§§§§§§§

Ucrounnk: Anamutuueckuii noxinag KPMG
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- = = -
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Pucynoxk 1 — /Innamuka peansroro BBII Kazaxcrana

Ha mpepcraBneHHOM pHCYHKE | Y4eTKO TPOCIIEKUBACTCS PE3KOE COKpAIICHHUE IMHAMHKH
peansHoro BBII Kazaxcrana ¢ 4,5% B 2019 rony mo — 2,5% B 2020 romy. D10 roBOpHUT 00
OCTpOH HEOOXOJUMOCTH MOOWJIM3AIIMM M pa3pabOTKe KapThl BOCCTAHOBIICHUS pPa3IUYHBIX
oTpacieil 5KOHOMHKHU. B ¢eBpane Mecsie nmo manasiM BecemupHoro 6aHka MUpOBasi SJKOHOMHKA
BOIILJIa B CEPBE3HYIO pereccuto [1].

Ha npencraBieHHOM HUXe pUCYHKE 2, TOKa3aHO HauOOJIbIIee CHUKEHUE B cepe yCIyr, B
YaCTHOCTH B IEPEBO3KE MACCAKUPOB.

= [lepeB03KA NACCANWPOR === [lepeBo3Ka rpy30e

—— PO3HUYHAA TOprosnAa — OnToBas TOproenAa

10

m MR X om vioxX X v

2018 ; 2019 2020

WecrouHui: PacueTbl coTpyaHukoB BcemupHoro 6aHka,
OCHORAHHBIE HA A3HHEIX KOMUTETA NO CTATUCTUKE.

Ucrounnk: DxoHomuueckuit moknaj mo Kazaxcrany BecemupHoro 6anka «IIpeomoneBast kpu3suc.
Jlero 2020» [1]

Pucynox 2 — Hauboubliee cHikeHue B cepe ycayr (B roJJOBOM UCUHCICHUH, B %0)
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[TannemMust KOpOHOBHpYCAa TNpPUBHECIA HETAaTHBHBIE SKOHOMHUYECKHE MOCJIEJICTBHS Ha
oOmiee cocrosiHue ctpanbl. [lagenue 1eHsl Ha He(Th, COKpAIlEHUE CIPOCca Ha IKCIIOPTUPYEMbIe
TOBAapbl W3 CTPaHbl, W3OJSALHOHHBIE MEpbhl CWIBHO yaapuian Ha cdepy yciuyr. Ilpu stom
HanOOJIBIINI YPOH HAaHECEH Ha MEPEBO3KY MACCAKUPOB U POZHUYHYIO TOProBiro. Kak mokasano
Ha pucyHke 2, B IV xBaprame 2020 rojga mnepeBo3ka maccaxupoB cokparuiach Ha 50%,
po3HUYHAS TOProBis ommxke K 50%.

mmm [oTpetneHne — AHEECTUUMIN

“YWCTbIA 3KkcnopT = BBIN
6,0

4.0

-2,0
2017 2018 2079 2019Q1 20201

WcTouHMK: PacueTbl cOTPYAHUKOEB BcemMmupHoro 6aHka,
OCHOBaHHbIE Ha AaHHbIX KOMUTETa No CTaTUCTHKE.

Hcrounuk: DxoHommuecknit qokian mo Kaszaxcrany Beemuproro 6anka «IIpeomosieBass Kpu3suc.
Jlero 2020»

Pucynok 3 — IloBceMecTHOE 3ame UIeHHE B KOMIIOHEHTaX CIpoca (BKJIaJ B MPOIEHTHBIX
MyHKTaX, B %)

DKOHOMHYECKHE MOCIIEJCTBUS MPECTABICHbI TAK)KE Ha PUCYHKE 4.

B nepBoit yactu pucynka 4 mokazaHa HHOISAIMSA, KOTOpas BO3pocia MOCIE CHUXKCHHS
0OMEHHOro Kypca HallMOHAJIBbHOM BalOTHl (B MPOLEHTHBIX MyHKTaX, B %). B neBoil uacTu
pucyHKa 4, MMOKa3aHO MOHIKATEIbHOE NaBJIeHHE Ha OOMEHHBINH Kypc, KOTOPBII BEIET K POCTY
1eH Ha ummnopt (B %).

BoccranoBienne SKOHOMUKH BO3MOKHO TOJBKO B MOOWMIM3allMU CUJI M pa3paboTKe
MPOrpaMM MO BOCCTAHOBJICHHUIO M PAa3BUTHIO DKOHOMHUKU C MPAaBUIBHBIM DAaCIpe/eiICHUEM U
yIpaBJICHUEM B LIEJIOM PECYPCaAMHU.

[IpuTOK MPSAMBIX MHOCTPAHHBIX MHBECTHIIMI CBS3aH C PEUHBECTUPOBAHHE JOXOJOB OT
JKCIOpTa NPEANPUATHSIMH B JOOBIBAIOIIEM CEKTOpE, BHYTPEHHHE YaCTHbIE WHBECTULIUU
3HAYUTEIBLHO COKpaIleHsl [1].

Kazaxcranckue KOMIIaHUU B TEKYIIEH CUTYalluu YCTOSATH MOTYT uepe3 YKpPYIHEHUE MyTeM
CIUSIHUSL WM TIOTJIONIEHUS BHYTPU pPBIHKA CTpPaHbl, MOWUCKE HWHOCTPAHHBIX TMapTHEPOB,
WHTETpalliil C KPYIMHBIMH HMHOCTPAHHBIMH Wrpokamu. JIr0o00i BBIOpaHHBIN MyTh TpeOyeT
nepecMoTpa OWM3HEC-MOJENY, BHEAPEHUH HHQPOPMAIMOHHBIX TEXHOJOTHH U MpOBeIeHUE
MpOLIeCCOB M3MEHEHW. B nmaHHOW cTaThe aKIEHT MOCTaBJIEH Ha acleKT TpaHchopMmaiuu —
MO/IENH U3MEHEHUH.

B noxmane BcemupHoro Oanka «J[uarHocthka yacTHOro cektopa Kaszaxcrana» [2]
TPAHCHOPTHBINA CEKTOpP XapaKTEepU3YeTCs, KaK CEKTOp C MOTEHIMaloM pa3Butud. lIpuunna, no
KOTOPOW BBIJICJIEH CEKTOp TPAHCIOPTa W JOTUCTUKHU CTPAHBI, JEKUT B TPAH3UTHOM KOPHUIOpE
HoBoro lllenkoBoro mytu. IIpoGieMbl, MO KOTOPBIM paccMaTPUBAEMBI CEKTOpP HE MOJIYUMIT
JIOJKHOTO Pa3BUTHSL, CBSI3aHBI:
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1. C HedppeKTUBHONH TpPaHCHOPTHO-JOTHCTUYECKON HH(PACTPYKTypOi, KOTOpas
OTPaHUYMBACT JIOCTYI K PETHOHAIBHBIM PHIHKAM;

2. Huskol 3k0HOMHEH OT MaciITaoa;

3. [Ipoueypamu 1yist TpaHCTPAHUYHOM TOPTOBJIH.

m— L 1 AMNOPTARYEMEN TOna pal (rogonse])

B (poposoascmmse (3H%)

B HenpogosoascTo@nme Tonaps [3056) 14,0
B Tapsspe: (18%) 100
B fpymee yomyra (18%) 120
10,0
8O
&0
4,0
20
207 2018 2019 2020 20 207 me 20% H
Woromsmac PacueTal coTpysg mMeon Boemupionn G, Horowsac PacseTs coTpypeecon Boemapnoro Ganka,
DT ICHAE I I 1428 5200 B T KOMMTETA MO CTATHOTHRE. DO 1 031k KOMUTETa NO CTETWCTHIE.

Hcrounuk: DxoHommuecknit gokian mo Kaszaxcrany Becemmproro 6anka «IIpeomosieBass Kpu3suc.
Jlero 2020»

Pucynoxk 4 — Madmsaus 1 oOMEHHBINH KypC

Jlnst  packpheITHSl TIOTEHIIMAJIa HEOOXOJWMBl HMHBECTHUIIMHA, COBPEMEHHBIC ITOJAXObI
YIpPaBJICHUS KOMIIAaHMEH, B YAaCTHOCTH: BHEAPEHUE CHUCTEMBbl YNPABJICHUS PHUCKAMH,
WHTETPUPOBAHHON CHCTEMbI MH(GOPMAIIMOHHBIX TeXHOJIOTUH. MH(pOpMaIIMOHHBIE TEXHOJIOTHHA —
3TO MYTh K MOBBIINICHUIO KOHKYPEHTOCIIOCOOHOCTH KoMNaHuH. SIpkuii mpumep Takcu Yandex,
MOKPBIBIIUI MOTPEOHOCTh B yciayrax Takcu B Oounbminx ropojax Kaszaxcrana, BBITECHHBIIUN
OpYIUX WIPOKOB M JOMUHUPYIOIIMKA ceiiyac. TexHonoruu, crpaTeruss HU3BKUX H3IEPIKEK
M103BOJIMJIM KOMITAHUH 3aBOEBATh JIbBUHYIO JIOJIO PHIHKA, CTATh JOMUHAHTOM Ha PbIHKE.

PaccmaTtpuBas ycmex 3apyOeKHBIX KOMIAHHM, BBIICIUM TaKyld OCOOEHHOCTb, Kak
OpPUEHTHUPOBAHHOCTh HA IOKYyMNaTelss, BHEIPEHUE IEepeJOBbIX TeXHOJOruu. Kcnosb3oBaHue
Pa3IMYHBIX TOAXOJIOB YIpPaBIIEHUs, KaK OPUEHTUPOBAHHOCTh Ha mokymatens (Total Quality
Management, TQM), Kaiizen, CRM, oOpHEeHTHUPOBAaHHOCT, HE TOJBKO Ha (DPUHAHCOBBIC
MoKasateiu, HO ¥ He HeuHaHcoBBIe MokazaTenu (CucreMa cOalaHCHPOBAHHBIX TOKa3aTelneH,
CCB) no3BoJISAIOT KOMIIAHUU OBITh YCIICIIHBIMH.

B rtakoil curyauumu, 4YTO cleAyeT NPEANPUHATh Ka3aXCTAaHCKUM  KOMIIAHUSM,
(GYHKIIMOHUPYIOIIUM B TPAHCIOPTHO-JIOTHCTUYECKOM CEKTope cTpaHbl? Ha B3risim aBTOpOB,
CHEAYET NPEANPUHATD CICIYIOLINE [Iaru:

1. Oco3HaTh OCTPYIO0 HEOOXOIUMOCTh KapIMHAIBLHBIX OPTaHU3AIIMOHHBIX U3MEHEHUH.

2. IlpoBectu aHanmu3 BHyTpeHHell © BHemrHed cpeabl kommanuu. Oco0o oOpaTHUTh
BHMMaHHE HAa OEHYMApPKHHT.
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3. IlepecMOTpeTh EHCTBYIONLYIO OM3HEC-MO/IENb KOMIaHUU. [IpoBecTH OLIEHKY LENOoUYKH
CO3JaHUsI CTOMMOCTH KOMIIaHHH.

4. BHeipUTh TEXHOJIOTUH, KOTOPBIE [T03BOJIAT 3HAUUTEIILHO COKPATUTh U3AECPKKH.

5. Pa3zpaboTaTh cTpaTeruto KOMIaHuu, OTBEYAIOIYI0 HOBBIM BbI30BaM BPEMEHH.

Crpareruss nuaepcTBa IO M3AECPKKAM I03BOJIUT KOMIIAHUSAM COKPATUTh IIPOLECCHI,
KOTOpbIE HE J00aBJIIOT CTOMMOCTh B LENOYKHU CO3JaHUSI CTOMMOCTH. YCIEIIHbIE KOMIIAHUU
XapaKTepU3YIOTCA CO3JaHueM ynoOHOW MH(pacTpyKTypsl B KOMMYHHKAIIMK C MOTpeOHUTENIEeM
YCIIyT, MOHUTOPHUHTY JKEIaHUH, MPEATIOKEHUN OT KIMEHTOB, BO3MOXHOCTBIO CIIPOTHO3UPOBATH
KellaHue KiueHTa, paborath ¢ Big Data. B jgomonHeHHE TEXHOJOTHH TIO3BOJISIOT
ONTUMU3UPOBATh BHYTPEHHUE MTPOLIECCHI YIIPABICHUS KOMIIAHUEH.

Ho npensTcTBHE B cMeHE MapajurmMbl KpOeTcs B HEIIOHUMAHUM PYKOBOJUTENS KOMIAHUU
MOTPEOHOCTH M3MEHEHUH, COMPOTHBICHUN WM HEXEJaHUU KOJUIEKTUBA MPHUHSITH W3MEHEHHS.
[IpyurHa coONmpOTUBIEHUS JieKaT Ha IJIOCKOCTH OOSI3HM COTPYAHHMKA MOTEpATh padoTy,
YXYALIEHUS yCI0BUM pabOThl, OOSI3HU BBINTU U3 30HBI KOM(OPTA, HEBEPUH B yCIEX IPOBOJUMOMN
aKLHUU.

CurHaibHBIMHM TIOKa3aTeIsIMH CPOYHBIX BHEJIPEHUH W3MEHEHUN — COKpalleHHe oObema
MpOJIaXK, MPUOBLIN, POCT HEJOBOJBLCTBA KIMEHTOB, YTEUKA KaJIpOB, COKpAILEHUE 101 PbIHKA.

3ajaya pyKOBOJUTENS, B MEPBYIO OYEpe/b, NPUHATH CUTHANIbI, MOHATh MOTPEOHOCTH B
W3MEHEHHUH, NPEJCTaBICHUU Ipoliecca MPOBENCHHUS H3MEHEHHUH, ITOBECTH 10 COTPYAHUKOB
JAHHOTO IJIaHa, BEPUTh B YCIIEIIHOCTh U3MEHEHHH.

N3BecTHBI pa3nuyHblE MOJEIM OpPraHU3alMOHHBIX M3MEHEHUH. B maHHOW cTaThke
npuseneHbl mojenu Jlesnna m Korrepa. Bocemp 3tanoB mponecca m3menenud  JIx. Korrepa
BBI3BIBAET MHTEPEC Y MHOTMX KOoMIaHWi. Mojenu mpuBeneHbl He AJs CJIENOTO0 KOMUPOBAHUS
IIpeIaraeMblX I1aros, a Ui NOHUMAHHS IPUPOIBI U MTOCIEN0BATEIbHOCTH.

Tomn-MeHemKepbl MHOTMX KOMIIAHWM BBIAEISAIOT BOCEMb LIAroB Ipolecca n3MeHeHui k.
KoTttepa, koTOpast BbI3bIBAa€T HHTEPEC, IOCKOJBKY AaeT 00jiee TOUHOE U COBEPLICHHOE OIIMCAHUE
maroB [3]:

1. Buywenue nw00am Heobxooumocmu nepemen. llpeanmaraercss H3y4UTb pPBIHOK,
IPOAYKIMIO KOHKYpeHTOB. Onpenenuts ciaalble 3B€Hbs MpoLecca, 00CYAUTh UX, ONPENEIUThCS
C OCHOBHBIMH IIEPCIIEKTUBAMH KOMITaHUU.

2. Co3z0anue komanowvl pegopmamopos. Ha BTOpOM 3Tame Hpearonaraercs Co3/JIaHue
rpynnsl. JlaHHas rpymnmna HajaeiacHa ITOJHOMOYMSMM IIPOBEIEHUS M3MEHEHUN B KOMIIAHUU.
VYcnex 3aBUCUT, B TOM YHCIIE U OT CJIAXKEHHOCTU pabOThI TPYIIIbI.

3. Onpeodenenue nepcnexmué u cmpameeuu. PykoBoguTenb, Kak (HopMaabHBII
PYKOBOJAUTEINb, JOJDKEH 00JalaTh BHUJCHMEM IEPCIEKTUB KOMIAHMU M yMETh JOBECTH [0
Ka)KJOT0 COTPYIHUKA KOMITAHHH.

4. Ilponacanoa Hoeou KoHyenyuu Oyoyweco. Ha nanHHOM 11are mpeaycMOTpeHa
IpornaraHia HOBOM KOHULENLMU M CTPAaTeruu MEepeMEeH BO3MOXKHBIMHU CpEICTBAaMH; BbIPAOOTKa
3TaJIOHHOM POJIEBOI MOIEIM NOBEACHUS KOMaH bl pe(hopMaTOpOB.

5. Co30anue ycnosuii 015 WUPOKO2O yuacmus cOmMpYOHUKO8 6 npeobpazosanusx. Js
CO3/IaHUsl YCIIOBUH IIUPOKOrO Yy4yacTHUs COTPYJHHMKOB IIpeJUlaraeTcs YCTPaHUTb Oapbepsl,
IIEPECMOTPETh CTPYKTYPY KOMIIAaHUH, OKa3aTh COACHCTBHE COTPYAHUKAM, JKEIAIOIIHUM NPUHATH
AaKTUBHOE Y4acTHE B IIPOLIECCE BHEAPEHUS U3MEHEHUI.

6. Ilonyuenue b6vicmpuix pezynbmamos. Ilpoliecc M3MEHEHUH TOJDKEH CONPOBOXKIATHCA
MOAJIEPIKKOM, B YAaCTHOCTH: IOKa3bIBaTh PE3YyIbTAaThl, NOOUIPATH MOPAJIBHO M MaTepUaIbHO
MaJIeHbKHE T00e bl

7. 3axpennenue docmueHymoix ycnexos u yznyonenue nepemen. Ilo mepe pocra noBepus
MNPOUCXOJAT M3MEHEHUS B KOMaHAaX, CTPYKType KOMIIaHUHM, NpPUHUMAIOTCA Ha paboTy
COTPYZIHUKH, OTBEYAIOI1e TpeOOBaHUSIM HOBOM MONUTUKU KoMmnaHuu. [Ipoucxonut yrinyonenue
pegopM ¢ TOMOIIBIO0 HOBBIX IPOEKTOB, IPOrPaMM.

8. Vkopenenue usmenenuti ¢ kopnopamuenoii Kyavmype.
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Jnst 6onee TiyOOKOro MOHUMAHHS MPHPOJBI U3MEHEHHH, €€ JIOTHYHOCTH INpeaaraeTcs
O3HAaKOMWTBCS C MOJEbI0 opraHu3auuoHHblx monened K. JleBuna. Mopens K. JleBuna
nocinyxXuiia GyHAaMEHTOM JUIi MHOTHX APYIHX Mojeneld n3MeHeHuid. Mojenb aMeprKaHCKOTO
YYEHOI'0 COCTOUT U3 TPEX ITAIOB.

IlepBbit sTan — «Pa3MopaxuBaHue». B mporecce HanmucaHus CTaTbU PacCMaTpPUBAIUCH
pa3auyHbIEe UCTOUYHUKU O NpoOIeMe pa3BUTUS TPAHCIIOPTHO-JIOTUCTUUECKOTO CEKTOPa CTPaHBI.
Haubouiee BBIIETAIOMIAsACA U3 HUX CBS3aHA C YCTAPEBLIMM IOJIXO/I0M YIIPaBJICHUS KOMIIAHUN H
BEJICHUEM JI€]1, OTBeprasi Tpedyemble u3MeHeHus [4].

Mogenps K. JleBrHa Ha mepBOM mIare mpeajiaracT TPE3BO OLICHUTH TEKYIIEE MOJIO0KEHUE
JieJl B KOMIIAHUH, KOTOPbIE UTHOPUPYIOTCS, HE YUYUTHIBAIOTCS WJIM HE MOTYT OBITh OLICHEHBI B
nosHoM oObeme. Oco3HaHHWE W3MEHEHWHM NPUXOAUT IOCIE IMPOBEACHUS IMPaBAUBOM OLEHKU
peasibHOM cuTyauuu. be3 0oco3HaHMS JaHHOTO (pakTa PYKOBOJCTBO KOMITAHHUU CTOJIKHETCS C
OYpHBIM COTPOTHUBIIEHUEM CO CTOPOHBI KOJIIEKTHBA.

Bropoit stan — «/Iprkenne». BTopo#t aTan HarpaBiieH Ha pealn3alyio 3aINIAHUPOBAHHBIX
n3MeHeHU. VI3MeHeHHs CTOUT BOCIPUHUMATh HE KaK CHFOMUHYTHOE JIBI)KEHHE, a KaK Mpoliecc,
TpeOyromuil ycunuid. JlaHHbIi 3Tan ciokeH u BaxkeH. CIOXKHOCTh 3aKJII0YaeTCsd B MOHUMAHUU
TaKTUKH [POBEACHUS M3MEHEHHUIl, MOCTPOECHHE KaHaJoB cOopa, oOpaboTku u oOMeHa
nH(popmalre, ICUX0JIOTHYECKOi MpopaboTKe JAHHOTO BOIPOCa ¢ KOJUIEKTUBOM [4].

Tperuit atan Ha3biBaeTcs «3aMmopakuBaHue» [4]. HazBanue TpeTbero srama ompenenser
CyTh. YCWIHS HalpaBJIeHbl Ha 3aKpeIUIeHWe JOCTUTHYTHl pe3yJIbTaTOB, NOJAEPKaHUU
BBICTPOEHHBIX MPOLIECCOB, YKOPEHEHUU MPUHATOMN KYIbTYpPHI U T..

[Ipennaraemass Mojenb, Kak M HHbIE H3BECTHbIE MOJENM B OOJACTH YIpaBICHHUH
M3MEHEHUSMHU, TPeOYIOT PeCypcoB, BpEMEHHU U BOBIEUEHHOCTH.

B nmnpouecce mnpoBeaeHuss OpPraHM3allMOHHBIX H3MEHEHMM HauOOJBIIYI0 TPYIHOCTh
BBI3bIBAET COINPOTHUBIIEHUE KoJulekTuBa. Hambonee wuHTepecHas Kiaccuukanus HTPUYHH
COTIPOTHUBIICHUS M3MEHEHUsM paspaborana yueHbiMu Kotepom u Illnesunrepom [5], koTophie
BBIJICJINIIA OCHOBHBIE YETBIPE TPYIIIIBI:

1) V3kocobcmeennuueckuii unmepec. 31ech TIOHUMAETCsl OOSI3Hb COTPYIHUKA YTEPSTh
BIIMSIHME, MaTepHalIbHbIE OJ1ara, BJI1acTb, IOJUTHYECKHE IPUBUIIETHH, BO3MOXKHO CBSI3U, KOTOpBIE
o0ecrneunBarOTCd 3aHUMAeMON JIOJDKHOCTBIO, TO €CTh, OOS3Hb COTPYIHHKA IOTEPATh
0003HAYEHHYIO UM CaMHMM LIEHHOCTb.

2) Henonumanue u nedocmamox 0ogepus. IIpuunHON BO3HHUKHOBEHUS HETNOHMMAaHUS U
JOBEpUS CO CTOPOHBI COTPYAHHMKA 3aKIIOYacTCsl B HENOCTATOYHBIX YCWIMAX, HaMEPEHUU
PYKOBO/ICTBA KOMIIAHUH OOBSICHUTB CYTh U3MEHEHHH, €€ BBIT0/Ibl I KOMIIaHUHU, OTCYTCTBOBAIIN
yOeaurTenbHble apryMeHThl. BpeMs M NpoJymMaHHblE OEMCTBUS CO CTOPOHBI PYKOBOAUTEIS
KOMIIaHUU ObUIM HEyOeAUTENbHBI, YTO MPHUBEJIO K HEOHUMAHUIO U HEIOCTATKY JOBEPHSL.

3) Husxas mepnumocmv uzmeHenusiMm. B TpHpoae pa3iInyaroT JIOJCH, KOTOpPBIC
OTJINYAIOTCSI CTENIEHBIO TOTOBHOCTH K M3MEHEHHUsAM. BBIIENAT nronel, Uid KOTOPBIX Malleniiee
U3MEHEHHE IIPUBBIYHOIO PEKMMa M PUTMA KU3HU BbI3bIBacT Kpusuc. g npyroil kareropuu
mozel notpedyeTcs 3HaYMTeIbHAs SHEPTUs Ha aJaNnTaluio K HOBOH cpelie, KOTopas OKpYXKaeT
ux. Hepenko BcTpedaroTcss COTPYIHHMKH, A KOTOPbIX OOY4EHHE BBI3BIBAECT OTPHULATEIbHYIO
PEaKIMIO U HeXENaHUe MPOX0XkKAeHUE TpeOyeMoro oOydeHusl.

4) Paznuuus oyenxu cumyayuu. K coctapistomeil npupoje CONpOTUBICHUS CO CTOPOHBI
KOJUJIEKTHBA OTHOCAT HH(OpMAIMIO, KOTOpas IMpeloCTaBIseTcs COTPYyIHHKaAM B Ipoliecce
000CHOBaHMS MpPUYMH BHOCHMBIX HM3MeHeHHHl. KoyjekTHB roTtoB yuyacTBOBaTh B Ipoliecce
OpPraHM3allMOHHBIX M3MEHEHUM KOMIAHWM, HO NPHUBOAMMAs apryMeHTalMs Ha B3I
COTPYIHUKOB  He  yOeauTelbHa. [IpennaraemMple  OpraHM3allMOHHBIE  HW3MEHEHMS
paccMaTpuBarOTCs, BOCIPUHUMAIOTCS U OLICHMBAIOTCS C OTPULIATEIbHBIM MYJIbTHILUIMKATHBHBIM
3 PeKTOM Il KOMIIAHUH U OKpYXKaroIlei ee Cpepl.

UTo MOXKET [ONOJHUTEIBHO BbI3BaThb CONPOTHBIEHHE CO CTOPOHBI COTPYIHUKOB
komnanuu? Ha B3risa aBTOpPOB, OMHUPAsCh HA MPAKTHUKY M HUMEIOIIUEecs HaOIIoAeHus,
CONPOTHUBIIEHUE B MOBEACHUM KOJUIEKTHBA IPOJUKTOBAHO HEYJAaYHBIMU W3MEHEHUSMHU, paHee
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IIPOBEACHHBIX B KoMmIaHuu. Ilepuoanueckue mporpaMMbl 10 OPraHU3alMOHHBIM M3MEHEHUAM
BBI3BIBAIOT B OIPEJCIICHHON CTEIIEHU OTPEUIEHHOCTh Y KOJJIEKTUBA K OYEPEIHBIM U3MEHEHUSIM.
B 970 cBSI3M cunMTaeM HYXHBIM OOpaTHUTh BHUMAaHHE NPU OLIEHKE pa3pabOTaHHOW MPOTpamMMbl
[0 BHEAPCHHUIO M3MEHEHHUM Ba)XHbII MOMEHT, KaK OLICHKAa IPOLUIbIX W3MEHEHHUM, BBISBUTH
OLIMOKU U ONIPEJECTUTh CTENIEHh TOTOBHOCTH KOJUIEKTHBA K OYEPEAHOMY IIATYy.

Bonpoc npeonosneHus COnpoTUBIEHHs paHee u3ydeH J. Xbl03eM, KOTOPBIM IPEAJIOKEHO
IIPUHATH CIEAYIOLINE (PaKTOPBl, IPEACTABICHHbIE Ha PUCYHKE 5 [6].

= Vyer IIPHYHH NOBE/ICHHS ITHYHOCTH B OpraHH3aI[HH

* 3HaueHHe ABTOPHTETA PYKOBOJUTENS q

* IIpenocrapnerne HEGoOpMAaIHK TPy

R

= JlocTrxenne o01mero NoHHMAaHH

* UyBcTBO IIPHHAICKHOCTH K TPYIIIE

* ABTOpHTET TPYIIIEL IS €€ WICHOB

* [Mojyiepacka HIMEHEHHH THIEpOM IPYIIILL

KLCCCCKKC

« UndgopMaloHHOCTE WICHOB TPYIIIEL

Ucrounnk: CocTaBieHO aBTOpaMH

Pucynoxk 5 — MeToapl peo0JIeHUsI COTPOTUBIICHUS TIO METOAY D.Xbl03a

@axmop 1. Yuem npuuun nogedenus auynocmu 6 opeanusayuu. Ilpennaraercss MOHSTH
MPUYMHY CONPOTUBIICHHUS COTPYAHHUKA H3MEHEHUsM. ToJbKO MOcie HaXOXXICHHS OTBETa Ha
MOCTABJICHHBIM BOIPOC ClEAyeT MPUCTYNaTh KO BTOPOMY IIary — 3TO JIEMOHCTPAIUS BBITOJIbI
JUIS COTPYIHUKA OT BHEAPSEMOM MPOrpaMMbl OPraHU3alMOHHBIX U3MEHEHUI B KOMIIAaHUU.

@axmop 2. 3HaueHue asmopumema pyKogooumeins. ABTOPUTET PYKOBOJUTENS HIpacT
OTPOMHYIO pOJIb B YCIEXe peaju3aluud OpraHu3allMOHHBIX H3MEHeHHi. PykoBoauTenb
KOMITaHUH, UMEIONINI yBa)KEHUE, UTPAET PoJib (OPMANBHOTO B HEPOPMATHHOTO PYKOBOIUTES,
00Ja/1at011er0 BIACThIO U BIUSHUEM.

@axmop 3. Ilpedocmasnenue ungopmayuu epynne. WHbopmanus nomkHa 001aaaTh
BCEMHU KaUECTBEHHBIMU XapaKTEPUCTUKAMHU.

Daxmop 4. [Jocmuowcenue odoweco nonumanus. Paznuunbie (akToOpbl BIMSIOT Ha yCIex
MPOBOJAUMBIX HM3MeHeHHH. OJHUM U3 BaXHBIX (PAKTOPOB — 3TO NPUHATHE H3MEHEHUH CO
CTOPOHBI KOJUIEKTHBA. AKIIEHT IIOCTaBJI€H Ha TMOHUMaHHE HEOOXOJAUMOCTH M3MEHEHUI.
ConpHuuacTHOCTh KaXKJIOTO COTPYJHHMKA K IIpOLECCY M3MEHEHMH BaxeH. OXBaT COTPYAHHUKOB
JIoJkeH ObITh MmUpoK. [IpucyTcTBHE YyBCTBAa €IWHCTBA, COMPUYACTHOCTH BOBJIEKAET
COTPYIOHHMKA B IIPOLIECC U3MEHEHUH, YTO B UTOrE IOJOKUTEIBHO CKa3bIBAETCSI HA PE3ybTaTe
OpraHU3aIMOHHBIX U3MEHEHUM.

@axmop 5. Yyscmeo npunaonedcHocmu K epynne.

Daxmop 6. Aemopumem zpynnuvl 01a ee 4ieHO8. YPOBEHb HANPSHKEHHOCTH CHUXKAETCS
yepe3 COrlaCOBaHHOCThH pabOTHI IpyMIbl. B mpoTUBHOM cityyae mpoBaj MporpaMmbl 0OecIieueH.
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@axmop 7. I[lodoepoicka usmenenuii audepom epynnol. IIporiecc n3MEHEHUN U yIpaBlIeHHE
M3MEHEHHSIMU JIOCTATOYHO CJIOKHBIN MpoIiece, TPeOYIOMMi BHUMAHUS, YCUIIUN, MTOTIIOIIAIOLTHA
Bpems. Kak oTMeueHOo Bblllle, aBTOPUTET PYKOBOAUTENS BaXKEH. BaXXHOCTh HE OrpaHUYMBAETCS
TOJILKO IOHUMaHHEM HE0O0XOJMMOCTH M3MEHEHHH, pa3paboTKOM MlaHa MPOBEACHUS H3MEHEHUI
U JOBedeHHEeM HH(pOpMAIMM [0 KOJUIEKTHBA. Ba)XHOCTh HaleJIeHa Ha ICHUXOJIOTUYECKYIO
MOJJIEP’KKY, MOTUBALUIO COTPYAHUKOB, BOBJIEUEHHBIX B IPOLIECC U3MEHEHMH. Pexomennyercs
MOOUIPSITh MOPAJIBHO W MaTepuaibHO COTpyAHHKOB. Ha mX mpumepe noka3piBaThb OCTaJIbHBIM
COTPYJHHKAM BaKHOCTb €IMHOTO JyXa KosuleKTuBa. [Ipa3qHoBaTh MajeHbKUE yCIIEXHU Ha MYTH K
paauKalIbHbIM U3MEHEHUSM KOMIIaHUU.

Daxmop 8. Hngpopmayuonnocms unenos epynnsi. llpeanaraercs MOCTOSHHBIA OOMEH
uHpopManuer, OTKpPHITOe OOCYXKIEHHE HEPEHICHHBIX BOIPOCOB MEXAY PYKOBOJUTEIEM
KOMITaHUY, TPYNION U KaXJAbIM COTPYIHUKOM KomaHuH. KaHanbl KOMMYHUKAIIUNA JTOJKHBI OBbITH
OTKPBITHI, IOCTYIIEH PYKOBOJUTENb U €r0 TOTOBHOCTh K OOCY)KJIEHUIO BOIIPOCOB, YTO MO3BOJIUT
CHU3UTh HANPS’)KEHHOCTh B KOJJIEKTHBE.

Crnenytomasi mocTaBlieHHass HaMU 3ajaya, 3aKJII0YaeTcsl B O3HAKOMIIEHMH BO3MOXKHBIX
CILIEHapUEeB Pa3BUTHSI TPAHCIOPTHO-JIOTUCTHYECKOIO cekropa depe3 5-10 ner, paspaboraHHas
aHaJIMTUKaMU koMnanuu PwC.

OpHO3HAYHOTO OTBETa Ha BOMPOC OYAYIIETO pa3BUTHS TPAHCHOPTHO-JOTUCTHUYECKUX
yeiyr uepes 5-10 et HeT. OiHaKo NMpeIoKEHBI YeThIpe clieHapus [7]:

1. Qusuueckuu unmepuem.

TpaguioHHble WUrpokd NOBBIIAIT 3()(EKTUBHOCTh CBOEH JEATENBHOCTH 3a CYET
HapallMBaHUA COTPYAHUYECTBA U pa3pabOTKW HOBBIX OW3HEC-MOJeNel, TaKuxX Kak
JIOTUCTUYECKHE CETH COBMECTHOIO HCIMOjb30BaHMs. MccnenoBanus B oOnacTu «(pU3NYECKOTO
MHTEPHETa» MOKAa3bIBAIOT HEOOXOJWMOCTh BBEACHHUS €IMHBIX CTaHIApTOB radapuTOB I'PY30B,
pa3BUTHS B3aUMOACUCTBUS MEX/1Y Pa3IMUYHBIMU BUIAMH TpaHCIOpTa U pa3paboTku HOBBIX UT-
TpeOOBaHUM JJIs1 BCEX MEPEBO3UUKOB.

2. Hosvle uepoku, Hogble peuleHusl.

HoBele wurpokum HaOupaloT BeC M YBEIWYMBAIOT CBOIO [JOJII0O HAa pPBIHKE, TECHS
TPaJAWLIMOHHBIX JIUAEPOB Os1arogaps HOBBIM OM3HEC-MOJIEISIM, OCHOBAaHHBIM Ha aHaJIM3€e JaHHbIX,
OnmokyeitHe W apyrux TexHojorusx. OAMH WIM JBa cTapTana HAuyWHAIOT JOMUHUPOBATH B
OTIIeNbHBIX cerMeHTax. JlocTtaBka «mocneqHeil Muin» cTaHOBUTCA OoJsiee (pparMEeHTHPOBAHHOM
[0 Mepe PacHpOCTPAaHEHUS] CUCTEM COBMECTHOM JOCTAaBKU. DTH cTapTarbl OyIyT COTPYIHUYATH
C TPAAMLIUOHHBIMU UT'POKAMH PBIHKA U IIPEAJIararh JOMOJHUTEIIBHbBIE YCIYTH.

3. «Macwmab umeem 3nauenuey.

CyiiecTByolye HWrpoKd TMOBBIIIAIOT CBOIO JI(PQPEKTUBHOCTh 3a CYET ONTHMM3AINU
ONEPALMOHHON JI€ATEIbHOCTH W MAKCUMAJbHOTO HCIIOJIb30BAHUA MPEUMYIIECTB HOBBIX
TexHojoruil. OHN GUHAHCUPYIOT MEPCIEKTUBHBIC HOBBIE TEXHOJOTUU BEHUYPHBIMU CPEJICTBAMU
U TIPUBJIEKAIOT HOBBIX COTPYJHHKOB C HEOOXOAMMBIMHU HAaBBIKAMH M OMBITOM KOHKYpPEHIIUH,
9TOOBI 00ECIEUNTh NOMUHHPYIOIIEE MOJOKEHUE Ha pbhIHKe. KpymHble UTPOKU OOBEIUHSIOTCS,
9TOOBl PACIIMPUTh MaclTaObl CBOEro Treorpauueckoro MPUCYTCTBUS U 0OECIEeYUuTh
ONTHUMAaJIbHOE MPUMEHEHHUE PA3IMYHBIX BUJOB TPAHCIOPTA. B 3THX yCIIOBHSX pacTeT Ba)KHOCTb
JOCTyIa K KanuTany Juis (ruHaHCUPOBAHUS BCEX 3TUX MHBECTHLIMH.

4. Komnnexcnas KOHKYpeHyus.

Jns Toro, 4troObl yIOBIETBOPUTH COOCTBEHHBIE MOTPEOHOCTH W HE TOJIBKO, KpYIHBIE
UTPOKM DPBIHKA PO3HMYHOM TOPrOBIM PACIIMPSAIOT CBOM MPEUIOKEHUS TPAHCIOPTHO-
JIOTUCTUYECKUX YCIIYT, CMeEllas IO3UIMOHUPOBAHUE C KIMEHTOB Ha KOHKypeHTOB. OHu
pUOOPETAIOT MEJKUE JOTMCTUYECKUE KOMIIAHUH, KOTOpbIe MOTYT ITOMOYb UM HauboJiee MoJIHO
OXBaTUThb OCHOBHBIE PBIHKM M C(HOpPMHpOBaTh OoJjiee YETKOE MpPEJCTaBICHHE O IOBEACHUHU
KJIMEHTOB Il ONTHMH3AlMM LIETIOYEK TIOCTAaBOK. BBIXOASAT Ha pBIHOK JIOTUCTUKUA U
TEXHOJIOTHYECKUE (PUPMBI, KOTOPbIE JO OTOrO BBINOJIHIM (YHKIHMU TTOCTABLIIUKOB IS
oTpacieBblXx npeanpusThid. OHM HAYMHAIOT MPEAOCTABIATH JIOTUCTUYECKHE YCIYTU W
IIPEBPALIAIOTCS B KOHKYPEHTOB.
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Uctounnk: byaymee TpaHcrmopTHO-oructudeckoro cekropa. Cepusa mnyOmumkamuii PwC o
[IEPCIEKTUBAX Pa3BUTHUS OTpaCIIEU

Pucynoxk 5 — YetsIpe cueHapus pa3BUTHS TPAHCIOPTHO-JIOTUCTUYECKOTO CEKTOpa

BrIBOIBLI.

B mpencraBneHHOM craThe MpUBENEHBI JaHHBIE MO TEKYIIEMY IOJIOKEHUIO CUTYyallud B
sKOHOMUKe, BaugHuM nanaeMun COVID-19 Ha 5KOHOMHUKY CTpaHbl, BO3MOXHBIE TTYTH BBIXOJA
U3 Kpu3Hca A KOMIAHWM, 3aeiiCTBOBAHHBIX B TPaHCIOPTHO-JIOTUCTUYECKOM CEKTOpPE depes
MpoBe/leHHe W3MEHeHHi B KomnaHuu. [IpemiokeHbl Ha paccMOTpPEHHE JBE MOJAETU
opraHu3arMoHHbIX n3MeHeHui — moaenu K.JIeuna u JIx. Korrepa. B Bek mHbOpMamoHHBIX
TEXHOJIOTUH Ka3aXCTaHCKUM KOMIIAHUSIM PEKOMEHIYEeTCsl IMEePEeCMOTPETh CBOU TMOIXOAbl K
yIpaBIECHUIO KOMITaHUEH, IeHCTBYIONLYI0 OM3HEC-MO/Iejb, IICHHOCTH KOMITAHWU U BBIOpaTh CBOM
MyTh: OTPAHUYUTHCS TOJIHKO BHYTPEHHUM PBHIHKOM WJIM BBIMTH 3a Mpeesibl BHYTPEHHETO PhIHKA,
MIPOU3BECTH YKPYIMHEHHE KOMIIAHUH Yepe3 CIUSHUE WU TOIJIOIIeHe KOMIIaHUH Ha BHYTPEHHEM
PBIHKE CTpaHbl, WK PACCMOTPETh MHTETPAIUIO C 3apyOeKHBIMU KOMIIAHUSMHU.

[To Hamemy MHEHHIO, Ka3aXCTaHCKHE KOMIIAHUU TPAHCHOPTHO-JIOTUCTHYECKOTO CEKTOpa
CTpaHbI JIOJKHBI IPEANIPUHSTH CIEAYIONINE IIATrH:

» Oco3HaTh OCTPYIO HEOOXOAMMOCTh KapAMHAIBHBIX OPraHU3aIlMOHHBIX U3MEHCHHUH.

» IlpoBecTn aHanu3 BHYTpeHHEH M BHeEmIHeHW cpeasl komnanuu. Oco0o 0oOpaTHTh
BHMMaHHE HAa OEHYMApPKHHT.

» IlepecMoTpeTh ACHUCTBYIONIYIO OM3HEC-MOJICNb KOMITIaHUU. [IpOBECTH OIICHKY HEMOYKU
CO3JaHMsI CTOMMOCTU KOMIIaHHH.

» BHeapuTh TEXHOJIOTHUH, KOTOPBIE TIO3BOJIAT 3HAYUTEIILHO COKPATHTD U3JCPIKKH.
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BAAXMETOBA A.T. —3.r.1., npogeccop (Aamartsl K., Kazak-Hemic ynuBepcureri)

CAPXKXAHOB T.C. — 1.r.0., npogeccop (Aamarbl K., Kazak KarbiHac xoagapbl
YHUBeEPCHUTETI)

MYCAEBA TI.C. — T.r.1., npodeccop (Aamarbl K., Jlormcruka skoHe KOJIIK
aKaJeMusiChl)

O3I'EPICTEP MOJEJIBJAEPI — KOJIIK-JIOT' UCTUKAJIBIK KOMITAHUAJIAP/bIH
THUIMALIIT'TH APTTBIPY/IbIH KAHA TOCLJII

Anoamna

Tanoanean mMaxKwvipblnmely O3eKMinici anemoesi IKOHOMUKAHBL  OAMbIMYObIH  HCAHA
MPAEKMOPUACHIH KAOBIIOAY KAXHCEMMINIZIMEH JHCoHe COHbIH CANOAPbIHAH el10iH KONIK-T02UCIUKA
CEeKMOpbIHOA&bl ~ KOMNAHUALAPObl  Oackapy — MaciloepiHiy — o32epyiMeH  OQUIaHbICIbL.
Komnanusnviy oamywin meoicetimin nezizei axkmopaap 6aaHOanvin, YublMOACMbIPYULLLIBIK
o32epicmepdiy bIKMUMAal Mooelnboepi, COHOAl-aK KONIK-I02UCMUKATbIK Kbl3Memmepoiy oamy
cyeHapuiiiepi YColHblaObL.

Tyiin  ce30ep:  yuvimoacmulpywivlivlk — o3eepicmepoiy — mooeni K. Jlesun,
YUbIMOACMuIpywblavlk,  032epicmepoiy mooeni [owc. Kommep, eo3cepicmepee xapcvi mypy,
e32epicmepee Kapcvl Mypy, KONK-102UCMUKANbIK CEKMOPOblH 0aMy CYeHapuiiiepi.
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MODELS OF CHANGE — A NEW APPROACH TO IMPROVING THE EFFICIENCY
OF TRANSPORT AND LOGISTICS COMPANIES

Abstract

The relevance of the chosen topic is due to the need to adopt a new trajectory of economic
development in the world and, as a result, change the approaches to the management of companies
in the transport and logistics sector of the country. The main factors hindering the company's
development are highlighted, and possible models of organizational changes, as well as scenarios
for the development of transport and logistics services, are proposed.

Keywords: K. Levin's model of organizational changes, J. Cotter model of organizational
changes, resistance to change, challenges of change, scenarios for the development of the transport
and logistics sector.
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aKaJeMusichl)

JHOCEHI'AJIMEBA T.M. — 1.F.K., KaybIM. ipogeccop (AamMaTsl K., JIorHCTHKA KIHE
KOJIK akajgeMusichl)

YTEHIBAEBA A.A. — T.f.K., KaybiM. npogeccop (Aamartbl K., Jlormcrtuka skoHe
KOJIiK akajeMusichbl)

BUKAHOB HW.M.M. - wmarucrpant (AaMatbl K., JIOTHCTHKA :KOHe KOJIiK
aKaJeMusiChl)

KOJIABI JKOHAEY MEH KYTY K¥MbICTAPBIHBIH EPEKIIEJIIKTEPI

Anoamna

byn  maxanaoa asmomobuns owconoapvin  diconoey  dcaHe Kymy HCYMbICMAPLIHLIH
epexuienikmepi MeH JicaAcay MeXHONO02UAChl MYpalvl  HCA3bLIAObL. ABMOMOOUNL  JHCONBIH
nauoanany ypoiciHoe JHCONl HCAMBLIZbICHIHbIY OemmiK Hca20alibl KIUMammolk axkmopaapaa
batinanvicmel 032epyi, OHblY KONIKMepOiy KO38anblC KAPKbIHOBLIbIZbL MeH JHCbLI0AMObIRbIHA,
Ko32a/blc Kayincizoieine acepin mucizeminin eckepe omulpbin, a8mMoMoOUIb JHCObl NAN0ANAHYeA
bepineen KyHHeH 6acman KYHOeNiKmi Kymy JHCoHe KAXNCeMmmi HCOHOeY HCYMbICMAPIH HCYp2i3y
APKLLIbL, AHCYPIZYULLIep MeH JHCONAYWbLIAPEA KAYINCci30iK NneH KOJNAUIbLIbIKMbl KAMMAMACHI3
emedi. Yiken kenemoe dconoaevi apmypii «kepcemkiul Kiacvly oOouvinuia KP asmomoouns
AHCONOAPBIH P MYPIi Hca0aloa natloalanyoa 3epmmeyiep HCypizinyi Kepex.

AxbLibl JHcondap menemaxvbiibl OApPbIHUA HCUHAYOb KAMMAMACHI3 emin KaHa Koumat,
JHCOT HCENICIHIH HCAl-KYUIH HCIHEe KO32ANbIC KAYINCi30icin Kaoazanaumeli 601a0bl. KobaHvl icke
acvlpy KazaKcmanowly 6aHKmepOoiy UHEeCMUYUSNAPbL eceDiHeH Jcy3e2e ACblPblidob.

Tyiiin ce30ep: agmomoOUIL HCONOAPbL, HCAMBLIZbL, HCEP MOCEMEC, HCAMBLIZbL me2icmizi,
KO032a1blC KAPKLIHOBLIbIYL.
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Kipicme.

ABTOMOOWIJIb JKOJIIAPBI — YJIKEH KOJEeMJIETI KapakaT IIBIFBIHBI MEH TaOWFU PECYpPCTHI
TaJIall eTeTiH KYp/esi KOHABIPFbUIAP KYPBUIBIMBI.

Kot skaMBUTFBICEIHBIH JKaFIalibl KONTEreH (akropiapra OailyIaHBICTHI, CAllaChl3 KaMBLIFbI
KO3FaJbIC  JKBUIAAMJBIFBIHBIH ~ TOMEHJCYIHE, KOJIKTIK  TaiijalaHy  IIBIFBIHAAPBIHBIH
JKOFapblUIayblHA, allaTTHIK XKaFaiiapapy kebetoine okenei [1].

KazakcTaHHbIH 3amMaHayd KOJI TOpaObl €BpOIAJBIK CTAaHJApTTApFa COHWKeC KeJIMEHU,
COHBIH CaJIJapbl PETHOHHAIIBIK WHTETPAIMS MEH cayla — KOJIK KaThIHACTAPBIHBIH JaMybIHA
KeJlepri Kenripei.

Ocpiran opaii jJgaMbIFaH MEMJICKETTEepJEri aBTOMOOWIb JKOJIBIH KYTYAIH 3amMaHayu
TOCUIZIEpIHE capamnTama JXYpri3y >KOHE€ OH HOTHKEINl ChIHAKTapIbIH HOTHIKECIH HETi3eN OHBI
Kazakcran PecnyOnukackiHaa KOJAaHYAsl OYTIHTT TaHAa 3€pTTey JKYMBICTAPBHl VIIIH €H
aKTyaJIb/1 TAKBIPBIT OOJIBITT CAaHAJIA TBI.

Heri3ri 6eim.

Keniktin »xaii-kyiii MeH gamybl Kazakcran PecryOnmukachl yIIiH epekile MaHbI3Fa He.
KazakcTanublH reorpadusiblK —epekmenikrepl (keH-0aliTak aymarbl, TEHI3re UIBIFAThIH
YKOJIBIHBIH 00JIMaybl, €111 MEKEHIEPIHIH ’KOHE TaOUFU pecypCTapbhIHbIH OIPKEIKI OpHAIacHaybl)
KOJIIK KYHeciHe JKOFaphl TOYENIUTIKTIH ce0eOi 00ia OTHIPHIT, OHBIH YKOHOMHKACHIH QJIEMJIET1
OapbIHIIIA )KYK KQOKETTUTIKTI SKOHOMHUKAJIAPAbIH O1p1 eTe/Il.

Eypona MmeH A3usiHBIH TOFBICBIHAA opHanackaH Kazakcran Asus enpgepine Peceit sxone
Eyponamen reorpadusiblK skaFbIHaH O0ajamachl3 jKep YCT1 KoK OallIaHbIChIH YChIHA OTBIPBIII,
alfTapiblKTall TPaH3UTTIK oseyeTke ue. PecrnyOnmka oye KEHICTITiHIH TapThIMABUIBIFBI MEH
TPAH3UTTIK dJIeyeTi Jie ecyae. Aca Kelem/Il 0TKI3y HapbIKTaphl Oap enepMeH Kepiiiiec 00y 1a
OTaHBIK KOJIIK KYHECIHIH JaMybIH MepcreKTuBaibl erel [1].

Kepiniy Oiprama >ka3bIKTHIFBI )KOHE TAOUFU TACTHIH YJIIKEH KOPBI OOyl TEMIP JKOJ KOHE
ABTOMOOWIJIb KOJIIT'HIH KOMMYHUKAIMSIAPBIH KEeJIEPTici3 JaMbITYFa MYMKIHTIK Oepe.

Kep ycTi xonmapsl KaTbIHACHI JKEITICIHIH HET13T1 yJIeci aBTOMOOHIIb JKOHE TeMIp JKOJaapra
(tmicinme 88,4 >xone 14,0 MbiH kM) kenmeni. [laiimamaHaTeiH Cy KOJAAPBIHBIH Y3BIHIBIFEL 3,9
MBIH KM, 9y€ TpaccalapblHbIH Y3bIHABIFBI — 61 MbIH KM Kypaiabel. 1000 mapmibl KM ayMaKTarbl
KOJIIK JKCNICIHIH THIFBI3ABIFEL: 5,1 KM Temip koJyiael, 32,4 KM KaTThl TOCEMII aBTOMOOWIIb
YKOJIIAPBIH, 1,5 KM 1IIKi CY KOJIIaPhIH KYPanIbl.

Kazakcranusiz 90 xpu1gapbplH OacbiHAA dKacaraH HAPBIKTHIK SKOHOMHUKAFa JIETeH TaHaybl
KoHe OacranraH pedopmanap KediK >KYMBICHIHBIH JKaFJaiblH )KOHE KOJIK KbI3METTepiHe JereH
CYPaHBICTBIH  CHIIATBIH  aWTapiblKTail — e3reprri. Pedopmanmap kyprisymin  OipiHmi
OHXKBUIJBIFBIH/IA KOJIIKT€ KYPBUIBIMJBIK OHE HWHCTUTYLHOHAJABIK ©3repicTep >KYpri3uidil.
KemikTiH jkaHa oJeyMeTTIK-SKOHOMHUKAJBIK >KaFnaiiapra jkayan OepeTiH KYKBIKTBIK 0azachbl
KypbU1Ibl. MeMileKkeTTIK 0acKkapy MeH LIapyallbUIbIK KbI3METTIH (pyHKUMAIApbl 06IiH/Il, HApBIK
XKarnainapeiHa Oapabap KeJiKk KbI3METIH MEMIIEKETTIK perTey xkyieci Kypbuiasl. KemikTiH
KeWOip  TypyepiHe IKEKEIIeNeHAIPY Heri3iHeH  asKrajabl.  ¥HBIMIACTBIPY-KYKBIKTHIK
HBICAHJIAPIBIH KYPBUIBIMBI MEH KOJIIK KOCIMOPBIHIAPHIHBIH CaHbl OapibIK caja OOWBIHIIA KbLI
CalbIH ©3repill OThIpaabl. byl 0ocekeniKk NMPUHIUITEPIMEH JKOHE KOJIK KbI3METTEPIHE HAKTHI
CYpaHBICIIEH PETTENETIH OHTAMIIBI HAPBIK KATBINTACYBIHBIH KAJIFACHIN OTBIPFAHBIH OUTAIpE/Ti.

KeuikTiH >Xyle Kypaylibl peii alTapiblKTail ecTi KOHE OHbl JIaMbITYy MIHAETTEpl MEH
QJIEYMETTIK-DKOHOMUKAIIBIK ~ ©3repicTep OachIMABIKTAphl apachlHIAFbl ©3apa  OaillaHbIC
XKakcapasl [2].

Keprimiki xeni xongapbi gambiTyFa 2020 sxbutbl 236 MIIpA TEHIe KapacThIpbLca, OHBIH
imriHae oOJBICTHIK KOHE aylIaHbIK MaHbBI3EI 0ap sxomaapra — 181,2 mapna Tenre, PecryOonukamnbik
MaHbI3bI 0ap Kanaaap/bIH Kellle — K0 xKemniepine — 47,8 mupa teHre. JKeHaey sKyMbICTapbIMEH
4 MBIH KM KaMTy JKOHE JKaKChl J>KOHE KaHaFraTTaHApJBIK KaFJaiiaFrbl SKePriTiKTI >Keml
KOJIAPBIHBIH YIeCiH 75% -Fa JAeiiH )KeTKi3y )KoCTapIaHFaH.

PecniyOnukanblk MaHbI3Bl 0ap aBTOXKOMAAPABIH 1,5 MBIH MIaKBIPHIMBIHA JKOHIIEY
KYMBICTapbl KapacTeipbutraH. Kypaeni xxerneymer 443 kM KaMThUIIBI, OHBIH immiHae: «Kekmek-
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xananani-rp. Keipreizctan» — 23 kM, (Anmatel-2), «HamnaeBo — XKanmakran — KazranoBkay a/x —
35 xm (BKO), «Anmarts! — bimkek (Anteia Opaa)» a/x — 4 kM (AaMartsl).

Oprama xxenaeymer 1119 kM aBTO0JI KAMTBUFaH (PECAMKIIMHT 911iCi — 562 KM, KaMbLIFbI
caimy — 211 xwm, IO cany — 307 km, MukpoctopheicHHr KypbUIFbICH — 39 KM).

ConbiMeH Oipre, KOJTIKTIH HapbIK KaFJaiibiHa JKaIbl OciiMIenTeHine KapaMacTaH, Ka3ipri
VaKbITTa KOJIK JKYHECIHIH Kal-KYWiH OHTAWJIbI, ajl OHBIH JaMy JCHICHIH JKETKUIIKTI Jeyre
00IManIbI.

Kemik-koMMyHUKaIMsT SKETICIHIH eNIiH OapiibIK ayMarblHJa TEHIepIMCI3 OpHAJIACYBI
OipbIHFall SKOHOMUKAJIBIK KEHICTIKTIH JaMybl MEH XaJbIKTHIH YTKBIPJIBIFBIHBIH OCYiHE KeAepri
0O0JIBIIT OTHIP. OHEPKACINTIK OaraapiiaHFaH TEMIp KOJI KOHE aBTOMOOWIIb >KOJIIAPBIHBIH JKEici
OYpBIHFBI KEHECTIK pecIyOJIMKaapIblH ayMaKThIK IIeKapalapblH €CKepMeCTeH aamMbiraH. Keik
MH(QPaKYphUIBIMBIHBIH KEHOIp TEXHUKAIBIK KOPCETKIITEPIHIH XalblKapalblK CTaHIApTTapMeH
xoHe KazakcTaHHBIH Ka3ipri cayda CepiKTeCTEpiHIH XXyHelnepiMeH CcoMKec KeaMmeyl OHIpIIK
KIpI'y MEH cay/1a-KeJiK OaillaHbICTapblH TaMBITY *KOJIBIHJIAFbI €€yl Keaepri O0IbI TaObLia bl
[3].

Kemik xemiciH nampiTyna OIpKENKUIIK JKOKTBIKTBIH —eneyni  OoJiybl  eHIpJepaAiH
SKOHOMMKAJIBIK JaMyblHAa KeJAepri ’kacayna. 2 MbIHJAll aybUIIbIK €]l MEKEHHIH JKbLJI OONFBI
KOJIIK KaTbIHACKHI KOK. Enml MekeHIepAiH TYpaKThl KaThIHACIICH KaMTaMachl3 eTiuryi 69,3%-1b1
Kypaunmsl.

Kazakcran pecnyOnMKachlHBIH CTpaTEeTUsIIBbIK OaraapiaamachiHbIH « HOpaKyphlIbIM KoHE
OallJIaHBICTHI JAMBITY» OOIMIHAE PECTyOIMKaIbIK, OOJBICTHIK MaHBI3BI Oap >KOJIapIbl caiy,
KOHJIEY KOHE KYTY IKYMBICTApBIH JKYpri3yre, KOJIKTEp JKOFAphl yJAeMell KapKbIHMEH
KO3FaJaThlH, apTHIKIIBUIBIFBI 0aChIM, camalibl KOJIJap cally KaKeTTUIINHE epeKIlle KoHUT OereH.

Bonamaxkrarel sxocnapmapasr aiita kercek 2020 >xpu1 KazakcTaHma XalbIKapaidblK KeJIiK
T3 AEpIHIH OapibIK TOpANTaphIHIA KaiiTa cally )KYMBICTAphl assKTaIybl KEPEK.

ABTOMOOWJIH JKOJIBIHA K00ajay, cajay »XoHe TNalJaliaHy YPIICIHIIE KOWBLIATHIH YKaJITbI
TajanTap €CKepiie OTBHIPHIN, KO3FAIbIC KAYINCI3AIrT KaMTamachl3 €TUIeNl, KOpIIaraH OpPTaHbI
KOpFay MaceJieNepi ®oHe TEXHUKAIBIK KayICi3iri KaTaH KapacThIPbUIIbI.

Kazakcranma Oapnblk ngepmik  TaceiManaap 150 KM-I€H a3 KallbIKTBIKTa Ky3ere
aChIPBLIAJIBI JKOHE JKY3€Te achIpbUIAThIH TachIMaAapaAbIH He0api 0,6%-b1 150 KM KalIbIKTHIKTaH
acaJibl, aJl MbIH KM-JIeH acTaM KAIBIKTHIKTA TaChIMAJIaHATHIH KYKTEP/IH YJIeC calMarbl, a3ipiie
O6onmaibl mama-xannbsl KenemHiH 0,1%-bl. bipak TpaH3uTTIH AaMybIMeH Oyl yiec ecim
OTBIpaJibI [2].

CananblH 0acThl TEXHHKAJIBIK TPOOJIEMachl — KON JKaOBIHIAPBIHBIH KOTEPTIIITIK
KabineTiHiH yaemeni xoramybl. 2010 >xplnrsl 1 KaHTapAarsl skaraail 0oWbIHIIa PecnmyOnuKaibik
MaHBI3bl 0ap aBTOXKOJIIAP JKEJICIHIH Jkail — KyHi: »kakcel — 32%; KaHaratTaHapiblk — 45%;
KaHaraTTaHaPJBIKChI3 — 23%.

Byrinri xyHi ®oIgapJplH JKeKellereH aiiMaKTapblHbIH OY3bUITYBIHBIH OacThl ceOenTepiHiH
0ipi camMak mapaMmeTpiepiHe cail KeIMEHTIH ayblp CalMakKThl aBTOKOJIK KypaJdapbIHBbIH
KApKbIHABI KO3FaJbIChl OOJIbIN TaObuiafbl. AybIp KYK KOJIKTEPIHIH KO3FalbIChl, dcipece
KOKTEMT'1 K€3eHJIe aBTOMOOMIIb KOJIIapbIHBIH OY3bLTybIHA dKeNe 1. AYMaKThIK KOIIKTIK OaKpliay
WHCIEKUUsATapbIMEH, Kepritikti momunus KeisMeTimMeH, «KazAstoXKom» ¥YK» AK xone
«KazakaBroxom» XKILC ob6apIcThIK (uaHangapbIMeH aTajafaH aBTOKONIKTIH KO3FAJIBICHIHA YKOJ
Oepmey OoiibIHINIA peiaATep KYprizuiyae, anaiiaa Oyl mapanap yakbITIa CUIIaTKa He.

ABTOMOOWIIB KOJAAPBIH Cally, KaldTa caiy, )KOHJEY *KoHE KYTIll yCTay Ke31HJe KYMBbICTap
MEH MaTepuaiiaplblH OpbIHAANy camachlHa KaHJail Tamantap Koubimaabl. COHFBI KbLIAAPHI
SHTI3UIreH jkaHa TexHosorusap 6ap ma? JKymeicTapbl OpbIHAAY canachkl OeJIiriHje Heri3i Y311k
XaJBIKAPAJIBIK TOKIpUOEMEH YHIECTIpUIreéH HOPMATHUBTIK KYXKATTapJblH TajanTapbl OOJIBII
TaOBUTATBIH >KOOajay >KOHE TEeXHUKANBIK KykaTTamajga OeNriieHreH MIapTTapibsl CcakTayra
KOWBUIATBIH TaJIanTap Koublaaapl. TanantapaslH cakTanyblH Oakpuiay Oec caTbuibl OaKbUIayMeH
KaMTamachl3 erineni: Tamcelpeic Oepymni, Meplirep, TEeXHMKaJbIK KaJarajay, >ko0a aBTOpBI.
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BeciHmi catbl — ©TKEH JKbUIBI KYPBUIFaH KOJ aKTUBTEPI CallaChIHBIH YITTHIK OpPTaNbIFbl. bynan
0acka, opransiK 6azaceiHaa KoceiMina «Aanaplik amaHbDy )KOOATBIK KEHCEC] )KYMBIC icTeiii [4].

JXKanmel, ©TKeH XbUIbl aTajfaH LIapaiap yaKThUIbI Oy3bUTyJIapAbl aHBIKTAY YOHE KOO
OelliriHle OH HOTIKE KOPCETTI, KYpbUIBICKA KOJJIaHyFa KapaMchl3 MaTepuangap OipJeH
xKoupaapl. [IpUHIMOTI SKaHANBIKTapAbIH Oipi  pecnyOnuKanmblK kemine cama OoibIHINIA
ChIHAYJaH OTeTiHAepre 3 jkaHa TOCUT YCBIHBUIAABL: OIpiHIIICI — MepAirepiepAiH o3 ecebiHeH
KOWBUTATBIH aKayllap/bl YaKThUIbI aHBIKTay OJriHAe KEMUIAIK alMaKTapJblH MOHHTOPHHTI;
eKIHIIICI — YKOJI TOCEM/IEPIHIH aKayIapblH, )KOJIapAbIH TETIiCTITiH koHe 0acKa Ja mapaMeTpiepin
TIPKEWTIH KBUDKBIMAIBI 3€pTXaHAIAPBIH KOJJApABIH HAKThl JKall-KyWiH acmanTelK Oaranay.
By HoTmxkenep keHAeyi 3 KbUIFa jKOCHapiayra Heri3 0oJiajbl; YIIIHII — KOJI Kayinci3ziri
MOHHUTOPUHTI, OHBIH HoTHXKeciHae KKO katep neHreiii OenrineHesi )koHE Oapabl TOMEHIETY
OOMBIHIIA iC-11apajiap KeLeH1 d31pJeHe .

XKanmsl, Mepairepiep MeH TEXHMKAJIBIK KaJarajlay MH)KEHepyiepl KOMETIMEH >KOJIJIap.ibl
KOHJICY JKOHE Caly CcamachlHBIH OOBEKTHUBTI PEUTHHTIH jkacay kocmapianyna. JKaHa
TEXHOJIOTHSIAP TYpPAJIbl MAcele TYPFBICBIHAH KYpBUIBIC XOHE KalTa caly alMakTapbIHIA,
COH/ai-aK opTalia >kKoHe KypJiesl >KeHJIey aiiMaKTapblHAa MOJU(DHUIIMPICHTEH KUBIPIIBIK Tac-
MaCTHKAJIBIK KoHE ac(halbTOCTOH KOCHAJapbIHBIH MOJUMEPIIEPIH TOJBIK KeJeMJe KOJIaHYIbI
atan aiityra 6onaznel. bynan 6acka, KypblIbIC YHBIMIAPHI JKOJIAPIBI KOHACY MICHOESPIHE KO
KAMBUIFBICBIH TOJIBIK KaliTa calyra 0aillaHbICThI IIBIFBIHAAPABI KbICKAPTYFa MYMKIHIIK OepeTiH
pecaikiiep TeXHOJIOTHUACH KOJIaHBICKA CH/II.

byn texHonorusnmap pecnmyOauKaiblK JKEIIHIH >KOJJapblHIAA Ja, KEeprulikTl >KOHE el
MEKEHJEP/IIH Kelelepinae ne KojmaHeuiaasl. COHBIMEH KaTap, OpTYpil TaOWFU-KIMMATTHIK
ailmMakTap/ia JKaHa TEXHOJIOTHSUIAp MEH MaTepuajiapAbl €Hri3y YIIIH KOJJIaHBICTAFbI
pecnyOMKaJIbIK aBTOMOOWMIIb JKOJIIAPBI JKEMICIHAE TOKIPUOSTIK-IKCIIEPUMEHTTIK TOJIUTOHIAP
KYyHeciH Kypy Maceneci KapacTelpbliyia. by skana Marepuangap MeH TEXHOJOTHsUIapAbl €HI13Y
casicaTblH JXyileneyre, oHbl OypbIH OOJIMaraH cajlajiblK >KOHE KOFaM[BIK YHbIMIAp YIIIH alllbIK
eTyre MyMKIHJIIK Oepe/ti.

2020-2021 >xpligapra apHajgFaH aBTOMOOWJIb JKOJAApPBIH KYTIl ycray OoMbIHIIIA
JKOcIapiiapra Kapacak. AFbIMIarbl KbUIbl PecryOnuKanblK MaHbI3bl Oap aBTOKOJAAapAbl KYTil-
ycTayra 26,6 MJIp/ TEHre HeMece KaKeTTUIIK HOpMaTUBIHIH 62%-b1 (HOpMaTHB 43 MIIpJ TEHTE)
keznenreH. YKo MmamaHaapsl TapanblHaH Ka31pri yaKpITTa aBTOMOOMIIb KOJAAPBIH alIaFbl KY3Ti-
KBICKbI K€3eHIe MailblHay KeHIHEr1 ic-1apanap xocrnapblH 0exiTy. Ocbl Kocnapabl OpblHIAY
meHOepiHae OHIIPICTIK Oa3anmapibl, KOJI-MAaimanaHy TEXHHUKAChIH JaiblHIay OOMBIHIIIA
xymbicTap Oactay. Kap Tazamay TeXHUKAachblHA PEBU3US KYPri3iielll *oHE aFbIMIArbl >KbUINIA
KKETT1 KaJllbIHA KEeNTIpYy >KYMBICTAphl Ke3aenreH. bynman 0acka, KbICKbI KYTIN yCTay YIIiH
TEXHUKAHBIH KETKUIIKTI CaHbIMEH KamMTaMmachl3 €Ty MaKcaTblHAa Xaifa Oepy TeXHUKAChIH
TapTyabl kocmapinay. Ka3ipaiH e3iHae eHipieple TeXHUKaHbl jKajdfa ajay YIIiH HIapTTapbiH
xacacy Maceneci Kapacteipbuiyna. CoHpali-aK KaXeTTi TaiiFakka Kapchl MaTepuaniap, KapiaH
KODFalTBIH KaJIKaHJap oHE Kap OacaTblH Yydwackenep YIIIH Kajganap AaibiHAay. OTKeH
KBULIAPABIH ToXKipuOeciHAe Kap Oachlll KajlaThlH y4yacKelep oOJjiapFa epekiie OakbLIay bl
KaMTaMachl3 €Ty YIIiH alKbpIHJANaabl KOHE KOJ TEXHUKACBIH OPHANACTBIPY CXEMacChl
JanbIHaAIABL [5].

bynan Oacka, KyTim — ycTay camachlH JKakcapTy MakcaThlHAa Y3BIHIBIFBI 4244 KM
(Akrebe — Moprek yuackeci — 92,4 kM, Kammarait — Tanapikopran yuackeci — 186 kM xkoHe
Cewmeii kanacel — [1aBnogap oObICHIHBIH IIeKapachiHa JeiiH — 146 kM) pecryOnuKaablK MaHbI3bI
06ap aBTOMOOWJIb KOJJIAPBIHBIH MUIOTTHIK YYacKeJepiHAe aKayCchl3 KyTil-ycTaysbl €Hrizy
xocmaprnanrad. [[MI0TTEIK yyackesnepjie akaychl3 YCTayJblH THIMALUIIT] KaFJaiiblHaa OJaH opi
IBIHFAH TOXIPUOEH1 aBTOXKOJAAPABIH 0acka ydackeJepiHae Ke3eH-Ke3eHIMEH eHIi3y
xocnapianyna. XKou skaFaaiibIH jkaKcapTy YILIIH JKYPri3iIeTiH AKYMbICTapFa TOKTAJIBIN OTCEK.

Kynaenikri »xeHmey >XyMbIChIHAA acdanbT-0ETOH TOcCeMeciHIe YCaK UIYHKBIPIAP/IbI,
ChI3aTTapbl, OY3bUIFAH XKOJ KUEKTepl KallblHA KeNnTipijeni. by kymbIcTapabl KekTeme aya-
paiibl KbUTBIHFAH Ke3/e OacTaiiabl.
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HIyHKBIpIApABI TY3ETY TEXHOJIOTHSICHI:

- MaiijaaHyiarbl )K0JI TOCEMECiHIH OSTiH NIaH-TO3aHHAH Ta3ajay,

- JKOJI TOCEeMECIHJIET1 IIYHKBIPIapAbIH MIETTEPIH TETICTEI Kecy,

- IIYHKBIpIapAbIH TyOl MEH KaKTapblH OUTYMMEH OHJIEY,

- IIYHKBIpAapAbl acganbT-0eTOH KOCIIACKIMEH TOJITBIPY

- TBIFBI3IAY.

- IETTePiH OUTYM KAFBII OHICY.

XKon TecemeciHiH opramia JXKOHACYIHJAE KOJIKTIK-TIaiJadaHy camnachlH, TETICTIK KOHE
utiricy ko3¢ ¢GuIMeHTiH KainmnbsiHa KenTipeai. OpTaiia jKeHIey KYMBICH KbI3MET €Ty yaKbITHIH
y3apTa OTBIPBIIL, YKOJJIBIH JKEeKe OOJIIKTEPiH e KACATBIHAIBI.

Kenip-OyIbIpabIKThl JKaKcapTyAblH OipHeme omictepi 0onaapl: OSTTIK OHICY, OUTYMIIbI
KYHWBIN, TIAFBUITAC TOCEN, HBIFBI3IAY, TO3FaH KeIip-OYIBIPIBI  JKOJAKTAP/IBIH JKOFAPHI
KabaTTapblHa MIAFBUITACH! KON ac(aabT-OCTOH b TOCEY.

Kaneiaaeirer 10-Han 35 mm-re JeiiHTi, Keifjie KOpFaHbIC KabaThl JeN aTalaThbliH, TO3Yy
Ka0aTbIH KOJI TOCEMEC! aWTapIIbIKTall MBIKTBI, O1paK *aMbUIFbIHBIH KOFapbl KA0AaThl TO3FaH JKOHE
OCBI TIPOIIECC OPIIIN, YCaK >KapbhIKTap alKbIHAaIFaH xkepiepae skacaiapl. KansiHaersr 0,5-15
MM-T€ JCHIHT1 KOPFaHbIC Ka0aThIH, )KaMbUIFBICHI alTAPJIBIKTal MBIKTHI, O1paK OJI Cy OTKI3TIII MeH
KeyekTi OoJyia OactaraH Ke3ne jkacainbl. bys kabaTttapasl Kacay TEXHOJOTHUSICHIHBIH, KaJTIbI
yKcac okepiepi kem. MIHAETTI TypJAeri Ke3eHAep, alJblH-aja IYHKBIpJIApAbl Kacay,
YKapBIKTapIbl OEKITY, TETIC eMec Kepiep/l Terictey 00bim TadbuTa b, JKaMbUFBIHBI KOHACYIIH
€H KeIl TapajiFaH TYpl — O€TTIK KeIip-OyabIpibl eHJiey, OYHbI KBUIIABIH *KbUIbl YaKbITHIHAA aya
temmneparypackl 15 °C xysne, 5 °C epre xokTem ke3zepinse xkacaiipl. beTki karbIH, OUTyMMeH
OHJICTITEH IIaFbUITACTICH JKacaapl. Tek, KO3FalbIC KapKbIHABLIBIFEI Toy iriHe 1000 aBTOKOTIKTIK
JKOJAap/ia FaHa, OHJICIMEreH arbuITac KOJIAaHbUIA kI [6].

[arpuiTac eHmey yimriH, THIFBIBABIFEI R>100 MIla temen emec, 1-mii, 2-mii KiIaccThl
aTKbUIaFaH jkoHe MeTadopdThI KBIHBICTAP/IAH KOHE COHJIal-aK, OapabaH arbl YHKeEIC Ke31HIer1
MYX11yi 35 %-H ken 6oyl Kepek; merinl xbiHbicTap R>80 Mlla coiikec, an myxinyi 40 %-u
ken OonMaybl Kepek. benmekrenreH KublpuiblK TacThiH MYX1UTyl 30 %-H acmaysl kepek. Tap
dbpakuusuibl, TEK O1p edmeMal marbuiTac Koiagansuianasr: 5-10, 10-15, 10-20, 15-20, 20-25 mM.
Onpa 15 % xen MIaCTUHKAJBIK TYHIPIIIKTI HEMece MHENIK MilIiHMeH, ca3nbiy Kocrackl 0,7 %
Ken eMmec Oo0dybl KepeK. TBIFbI3AbIFEl 1-1mi, 2-111 KIAcCThl OalKBITBUIFAH JKOHE IIIAKThI
IIaFBUITACThl KOJJAHYFa pyYKcaT eTulefl. 3epTTXaHaja jKacalfaH 3epTrey, OeTTIK eHJIey
xacaraHza, OuTyMMeH eHjelreH xoHe 50 %-H a3 eMec MBIKTHI IIaFbUITaCTaH TYPAThIH, 9P TYPIIl
TBIFBI3JIBIKTAFBl IIAFBUITACTAPbl KOJIAAHFAH AYPBIC €KEHAINH KopceTell (MbICAIbl, THIFbI3IbIFbI
ooitpima  600-800 Mapkainbl, aTKbUIaFaH, METaMOP(THI JKOHE IIOTiHA1 JKBIHBICTAPIbIH
LIAFBIITAChl, MYXUTyl OoibIHIIA 55%-H Keml eMec MIarbulTac HeMece OeJleKkTeHyl OoibIHIIA
Hp.16, dp.20, myxinyi 6otibiama U-45, M-55 mapkanbl KUBIPIIBIK TACTHIH MIAFBLITACK). byHmai
eHjey, 45 %-ra AeliHri OEpiKTUIIri )KOFaphl IIAFBIITACTH YHEMJIEYT'e MYMKIHAIK Oepeni, aici3
OeJiIeKkTepl MBIKThUIAPbIHA KapaFaHIa Te3 TO3YyFa OKENETiH, ©Te KOFapbl TI30EKTIK calmaMeH
KaMTaMachl3 €TUIC/I /e, HOTHXKECIHAE, KeaIp-OyABIPIIBIK TYPAKThl OOJIBINT Kanabl [7].

TyTKBIPFBILTAPAAH, KBIABIPY JKoHe Kylo Temmeparypackl 140-160 °C  Gonarbin,
BH/1130/200, BH/190/130 mapkansl 6utym men C20/35, C35/70 mapkanbsl cyibIK KaObIpIIAKTHI
(cmanm) OuTyM KoJgaHbLIaAbl; AcdanbT-OETOHIBI JKOHE Kapa IIaFbLITACThl (KUBIPIIBIKTACTHI)
KaAMBUIFBIHBIH OC€TKI KaFbIHA OHJIEY >Kacay VIIiH Je, OUTYyMJIbI dMYJIbCHs TaiianaHpuica, aj
[IEMEHT-0ETOH IbI )KaMBbUIFbIJa-Pe3UHA-OUTYM/ Il TYTKBIPFBIII KOJIJaHBIIA/IbI.

bertik eHeyai kacay TEXHOJOTHUSCHI, TaliAaTaHbIMIAFbI KO )KaMBLIFBICHI OETIH IIaH MEH
TO3aHHAH Ta3apTyJaH, AaBTOTYAPOHATOpP MalllMHA-MEXaHU3MIMEH TYTKBIPFBIIITHI KYIOJaH,
IIAFBUITACTHI MIAFBIITAC TOCEHTIH MEXaHU3M/IEPMEH HEMeCe OChIFaH yKcac 0acka KOHIBIPFBIMEH
TeceylieH, Oip eTkeHAe Oec-aiThl KYpill OTeTiH, €31 XKYPETiH KAaTOKTapMEeH IIaFbLITaCThl
HBIFBI3JAY/bI ICKE achIpyiaH Typajsl. KaTThl TacTaHFaH jKaMBUIFBIFA, Ta3apTy/AaH KEHiH alIbIH-
ana 0,3-0,7 1/M*> HOpMachkl GOMbIHIIA, CYHBIK OMTYM Kys/abl. TYTKBIPFBIIITHIH HETi3r MOJIIIEPIH,
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KYpeTiH OeJIIKTIH XapThIChIHA, Oip JEreHae-aK eml >XepiH KalgblpMail KoHe Y30ei KyWbIr
mieiraabl. CollaH KeiiH, OChI 9JIICTICH KaMBUIFBIHBIH €KIHII1 )KapTHICHIH JKacai sl [§].

bip Hemece OipHemie per marbLITac TOryidl KoJiaaHaabl.beTki skarbiHa OHJCY jKacaraHza,
IIAFBUITACTBI €Ki PEeT TOeKCe, HEeTi3ri KyhMajarbl OWUTYMHBIH IIBIFBIHBL 1,4 a/M>-xa neitin
xebeiteni. Kyiiburran 6utyM GoiibiHima, 16-18 kr/mM* mIbIFbIHAAM OTHIpBIN, 15-25 MM (pakuusibl
Kapa IIaFbUITACTHI JKasJIbl )KOHE Te3 apajia MHeBMATHUKAJIBIK KYPETIH KaTKaJapMEH HBIFBI3Iai bl
(TepT-6ec peT kypy). lllamamen 15 MUHYT ©TKEHHEH KeiiH, 6-8 KI/M” IIBIFBIH/IB KypaiThIH, 5-
15 MM pakiusuibl, ONTYMMEH OHJISIIMET€H MIAFbUITACTHI €KIHII PET TOrei Je, op KYPIll OTKeH1
2-3 KM/C KBUIAM/IBIKKA COMKEC KaTKaJapMeH TOPT-0ec peT *KYpil, HbIFbI3IaiiIbl.

Haiieia 6onran Oemikrepne, Oipiammi 10 Toymik imriHAe, aBTOMOOWIBIIH >KbLIIaMIBIFbIH
carateiHa 40 KM-Te AEHiH IIEKTeHal XKoHE JXYpETiH OediKTiH eHi OOWBIHIIA KO3FaJbICTHI
perreii. bekiTuiMereH IIarbUITACTBl KAMBUIFbIAH, KO3FAJbIC alllbUFaHHAaH KeiliH Oip
TOYJIKTEH KellikTipMed anpin Tactaiapl. lller ennepne, katnoHABI OUTYMIbI 3MYJbCUSIAH
JKacaJFaH, YCaK TYHIPIIIKTI acanbT-0€TOHIBI KOCMAJbI, KYKa S5-7 MUJUTUMETPIIK KOPFaHBIC
KabaTTapblH ToceUTIH slarry-seal (crmappu-cuin) omici keHiHeH TapayiiFad. OHBIH OJIaH apbl JamMmybl
macro-seal (Makpo-cui) omici  OONBIM  TaOBUIAABI, OHBIH  EPEKIIENIrT  MUHEPaJIbIbl
MaTepUaIAapAblH KypaMblHIa, MOJUMEPIIK Kochajapbl 0ap, OMTYMABI TYTKBIPFBIII MEH Ipi
(dpakusuIapabl Kol KoJIaHFaHIeIFbl. OChIHIAN KyMBICTap OOMBIHIIIA Oacka MEMJICKETTEeper1
TOCUIAEPII KapacThIpcak [9].

Anrmusiga, Opanmusga, [semusga xone tarel Oacka nma enaepae shellgrip (mmenrpum)
omici OOMBIHIIA KOPFaHBIC KabaTTaphlH jKacay KeHIHEH KOJIaHbLIaapl. KocmaHel kacay yIIiH,
KejeMi 2-3 MM IIaMachIHAAFbl KYWIIPUITeH, YHTaKTaJfaH OOKCUTTEp, OMUTYyM, KATaWTKBIIII,
pe3nHa KOJJIaHbUIAAbl. TYTKBIPFBIITH apajacThIPFBINITA JAHBIHIANWAB J1a, €Ki KOMIOHEHTIH
Oipmen kocaasl aa 1,5 a/M> ecebGiMeH TeCeHTi. TyYTKBIpFBINIKA TOCETIl KOHIBIPFhIHBIH
KOMETIMEH Tac MaTepuaiaapsl Toceiai. ThIFp3Aay KEpEeK eMec.

Kanama, Hopserus, Xanonwsi, AKII xone Mcmanmus CHSKTBI enuep »OJ >KaObIHBIH
KBUIBITY YIIIH Y3aK YyaKbIT OOWBI >KbUIy 3HEpPrusiChlH MaijanaHaabl. byn skepie Tek KaHa
aBTOMOOWJIb JKOJIIAphl Typajibl €MeC, Xasy >KYPTIHIIUIEep, BEJIOCHIIEH KOJIapbl Typaibl Ia
aiityra Oosiazpl. Ochl enjepre ykcac KiIMMaTr >KarJaiblHIa OyJl TEXHOJOTHUS KbI3BIKTHI OOJYBI
MYMKIH. Ac(halbTThl JKBUIBITY KAHIIAJIBIKTE THIMII? ©O31H-031 akTaiiasl Ma? JKbUIbITY
TEXHOJIOTHSCHI TIOTEP/IET1 9JICTTET1 XKbIIbI eeHTe YKcaiabl. Kyprak acaibTThIH Kali-Ky#l YIIiH
OHBI JKOFapbl OH TeMIepaTypara JeiiH KbI3JbIPYIbIH Ka)keTi )KOK. OHBI TeK >KaybIH-IIAIIbIH,
TaitrakTeIK  Kesimme +2..+4  °C  geiiin KbI3ABIPY OKeTKUTIKTL. bynm ere  yHeml.
ABTOMATTaHIBIPYJBIH 3aMaHayH OSJICTEPIH €CKEpe OTBIPBII, KBUIBITY IMpolleci MaMaHIapra
KUBIHIBIK TYFbI30aybl KepeK. ©OJIETTe, JJIEKTP SHEPrusachbl KOJ TOCEMIH >KbUIBITY YIIIiH
KoJi1anbLael [10].

KopbITbIHABI.

Conrbl KbUIIApPbl KONTEreH efjaepie, OUTyMFa JKOFapbl TMOJUMEPIl KOoCHalap.Ibl
KOJI/IaHAThIH KOPFaHbIC KaOAaTTapbIHBIH KONTEreH TYpJiepi maiiaa 60maapl. BUTYyMAbI SMynbCUSHBI
KOJIaHATBIH KOpFaHbIC KaOaTTapblH Kacayra YJIKeH Hazap aynaapbutyna. Koprasbic
Ka0aTTaphIHBIH KaHA TYPJIEPIH 13[Iey i Jie xanracyna. Ko TecemiHiH xaraaiibiH OoJpKayna
Kazakcran >xarnaiipl yiriH ['epMaHusaga KOJIJaHBUIATEIH TOCULAIH >KapaMIbUIBIFBL. Bipak ylkeH
KeJIeM/JIe JKOJIJIaFbl SPTYPIIL «KOpCeTKill Kinackh OolibiHIa KP aBToMOOMIB KOIAAPBIH 9p TYpIi
KarJaiia naijananyaa 3epTreyiep Kypri3iayi Kepek.

ABTOMOOWIIb YKOJBIHBIH KYPBUIBICHI, KYpJENi KOHIEY MEH aFbIMJIIbl KYTY *KYMBICTapbIH
KYPri3y camachlH JKOFapbIIaTy YIIIH aKbUIbI JKOJIAPIbIH KEH KeJIeM/e eHI31TyiH KaMTaMachi3
erTy.
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OCOBEHHOCTHU PABOT IO PEMOHTY U COAEP)KAHUIO JOPOI'N

Annomauusn

B oanmnoii cmamve onucwisaromcs ocobenHocmu u mexHono2us nposeodeHus pabom no
MEXHUYeCKOMY OOCTYHCUBAHUIO U PEMOHMY O00pO2 C YYEemOM mo20 (akma, Ymo coCmosiHue
NOBEPXHOCMU  OOPONHCHO20 NOKPLIMUS 80 8peMsi  IKCHIYAmayuu O00pocu 3aeucum om
KAUMAMU4eCKUX (hakmopos u Gausiem Ha CKOPOCMb OBUNCEHUS MPAHCNOPMHBIX CPeOCms U
be30nacnocms 08UINCEHUs. C MOMEHmMA 88004 8 IKCHAyamayuio oopozu. Tpedyemcs evinonneHue
bonee macumadHbIX UCCIe008aHUl OISl BbLOENICHUS PA3IUYHBIX «KAACCO8 NOBEOEHUS» 00pPO2 Ois
8 3HAYUMENbHOU Mepe PA3TUYHbIX YCI08UU IKCNILYamayuu agmomoounrsrsix 0opoz 6 PK.

Ilnamnvle oopoeu He moabko obecneuam MAKCUMALbHGIU COOp naamvl, HO U Oyoym
cneoums 3a cCoOCmosiHuem 0OPOACHOU cemu U 6e30nacHocmolio 0sudxiceHus. Peanusayus npoekma
OyO0em ocyujecmensamscs 3a cuem UH8eCmuyull Ka3axcmaHcKux 6anKos.

Knwueswie cnosa: oopozu, mpomyap, nokpvimue, pOGHOCHb, UHMEHCUBHOCTIb.
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FEATURES OF ROAD REPAIR AND MAINTENANCE WORK

Abstract

This article describes the features and technology of road maintenance and repair work,
taking into account the fact that the condition of the road surface during the operation of the road
depends on climatic factors and affects the speed and speed of vehicles and traffic safety from the
moment of commissioning of the road. However, more extensive research is required to identify
different "behavior classes" of roads for largely different conditions of road operation in the
Republic of Kazakhstan

Toll roads will not only ensure maximum toll collection, but will also monitor the state of the
road network and traffic safety. The project will be implemented at the expense of investments of
Kazakhstani banks.

Keywords: roads, sidewalks, pavement, evenness, intensity.
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ABYMEPHAS TEPAI'EPHHOBAS ITYUKOBAS OTPAXKATEJ/IbBHASA AHTEHHA
HA OCHOBE KUJIKUX KPUCTAJIJIOB

Annomauusn

B omou cmamve 6Ovina uccnedosama HO8aAs INEKMPOHHO-YNPABIAeMAas O08YMeEpPHAs
CKAHUpYIOWas 1y4 OmpaxicamenvHdas aHMeHHAs peuiemka (U3 OmpanicamenvHol peuiemxu),
UCNONB3YIOWAS HCUOKUE Kpucmaiisl. B kauecmee 610ka ¢hazosoco cosuea 0ns ompaxcamenvHou
mampuysl 0151 mpedyemou hazoeol KOMNEHCAyuu UCnONIb3Yemcs: 08YXNONIOCHASL Pe30HAHCHAS
cmpykmypa. Mooenupoeanue noxazvieaem, uymo O07s NONOCbl nponyckanus okono 7 1Ty
ouanazona ¢gazosozo cosuea donee 360° moocem Ovimb docmuenymo 6 F-ouanazone. Kpome
mo2o, Npeodsiodcena HOB8as cxema NOOKII0YeHUs, NO36O0JIAIOWAS YMEHbUUUMb HeONa2onpusmuoe
GlUAHUe JIUHUU  CMeUjeHUus Ha Xapakmepucmuxku ¢azoeoco cosuea U  YAPOCMUMb
npouszeoocmeeHublil. npoyecc. Modenuposanue paspabomannozo ompadxcamens 39 x 39
noKasvleaem, 4mo MAKCUMANbHAS OANbHOCMb YNPAGIEHUs JIYYOM, MAKCUMATbHOE YCUleHue U
ypogeHb 6okoevix nenecmkos Ha yacmome 115 I'Ty cocmasnsiom 20° 16,55 obu u -8,4 ob
COOMBEmcmeeHHo.

Knrouesvie cnoea: mepacepyosas ammenna, gazoepaujamens, HCUOKUE KPUCALILLL,
ompasicamens, OUAZPaAMMa HANPAaAsIeHHOCU.

BBenenue.

B nocnennue roipl MUJNIMMETPOBBIE U TEPArepLioBble OTPaKaTeIbHbIE AHTEHHBIE PEIIETKU
(U3 oTpaxarenbHOM pemeTrkw) ObICTpO pa3BUBAIOTCA Onarojgaps CBOUM  LIMPOKUM
BO3MOJKHOCTSIM IpuMeHeHus. K HuUM OTHOcsATCA OecnpoBO/AHAs CBSI3b, PaJUOJOKALMOHHBIE
CHUCTEMBl, MEAMLMHCKas JMarHocTUKa, a Takke MHclekuus  OezomacHocTH.  Jlins
cyomMuwuinMeTpoBelx M TI' NOpuKIagHbBIX CHCTEM TakKkKe BO3pacTaeT MOTPEOHOCTh B
TeparepuoBbIX (YHKIMOHAIBHBIX YCTPOMCTBAX, TaKMX Kak (ha3oBpalllaTesd, Pe30HATOPhl U
AQHTEHHBI.

Otpaxarolye Jydd MpPeoA0JEeBAIOT MHOTHE HEAOCTATKH, OOBIYHO CBSI3aHHBIE C
UHAWBUIYAIBHBIMU OTpaXKaTeIsIMM U IUIOCKO(A30BBIMM aHTEHHbIMHU peuieTkamu. Hampumep,
OHM MOTYT IOJUIEP)KUBATh BBICOKMHA KO3()UIMEHT yCWIIEHUS IpPU HU3KUX HOTEPSIX M
OTHOCHUTEJIBHO MpPOCTBl B H3roToBieHUH. Pa3oBas cxema OOBIUHBIX OTPAKAOLIUX JIydyeil
BKJIFOYAET B ce0sl pa3iaMyHble pasMephl 3JIEMEHTOB OTpakarouux jydedl. Kak Tojbpko pasMepbl
MaTpUIbl U 3JIEMEHTAapHOM s4YeMKH OmpesAeseHbl, Kak HalpaBjieHUE Jiyya, Tak U ¢opma Jyya
AQHTEHHBl CTAHOBATCS HEM3MEHHbIMHM. UTOOBI MO-TpexxHeMy oOecrneuynBaTh (HOPMHUPOBAHHE
nydyka ¥ CKaHMpOBaHME Nyuka, PekoH(urypupyemblii oTpakaTelb MOXET OBbITh OCHAIIEH
nepecTpauBaeMbIMU  (a30CABUTAIONIMMU  3yeMeHTaMu. Kpome Toro, Juisi M3rOTOBJIECHUS
¢dazoBpamareneid MUPOKO HCHOJIB3YIOTCS  IITBHIPEBBIE  TUOJbI, BAPAKTOPHbIE  JHOJBI,
MUKpoasekTpoMexannueckue cucremsl (MOMC) u ceraerosnekTpuueckue Mmarepuansl. OqHaKko
OHM CBSI3aHbl C TAKUMH HENOCTAaTKaMH, KaK BBICOKHE ITOTEPH, HEBO3MOKHOCTh HCIIOIb30BaHUS
JUI TEpareploBbIX YaCTOT U BHICOKOE HANIPSKEHUE cMeleHus [1].

Kunxue xpucramael (OKK) yxe MMpOKO MCHONB3YIOTCA C TEPAreplioBOM TEXHOJIOTHEN U
OUeHb MOJXOJAT Ul PEeKOH(PUIypHpYEeMBIX OTpaxkarenbHbIX Jyded Boie 60 I'Tu. bmaromaps
CBOMM JIMAJIEKTPHUECKH PEryIMpyeMbIM CBOWCTBaM (hazoBpaiaresn, ocHoBaHHble Ha JIK, MoryT
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JMHAMUYECKH YIPaBIATh (a30il OTpakeHUs, IMOoJaBasi IMEPEMEHHOE HAIPSDKEHHE CMEIEHHS.
Kpome Toro, oHE MOTYT peann30BaTh OOJBIION [Hana3oH (a3oBOTroO CABHUIa M LIUPOKYIO MOJIOCY
MPOIMYCKaHMs, YTO TO3BOJISIET PEKOHPHUTypHpyeMoMy oTpakaTento Ha ocHoBe JIK yBenmunth
CTeNeHb CBOOOBI Ul HE3aBHCHMOTO OT 3JIEMEHTApPHBIX SYEEK yNpaBleHUs U (HOPMHUPOBAHUS
BOJIHOBOTO (poHTa. KpoMe TOro, HHM3Kas CTOMMOCTb W3TOTOBJICHHS M HHU3KOE HAampshKEHUE
CMEIIEHUS  OMNpEeNesIloT MX Kak [EepCHEKTUBHBIX  KaHAMJATOB HA  TepareploBble
pekoH(puUTypupyemMble OTpakaTelbHble Jydd. HemaBHO ObUIO COOOIIEHO O MHOTHX
peKoH(UTYpUPYEMBIX OTpakaTeldbHBIX Jydax Ha ocHoBe JKK-mucmmeeB. Hampumep, Obina
IIpeI0KeHa peKOH(UrypupyeMasi aHTEHHA Ha JKUJKOKPUCTAJUIMYECKON OCHOBE, U OB MOJIy4YeH
koapunment ycunenus 25,1 ab wa wacrore 78 I'Tu. B 2015 romy »kuakwe KpUCTAJUTHI,
paboraromme Bbime 100 [Tr, ObUIM SKCHEpUMEHTANBHO TpojaeMOHCTpupoBanbl Ilepec-
[Tanomuuo u ap. VX uccnenoBanue mokasasno, YTO aHTEHHA MOKET T'€HEpPUPOBATh AJIEKTPOHHO
yIOpaBisieMbll JIyd B OJHOM IUIOCKOCTH B YrjoBoMm jauamnazoHe 55°. B 2019 rony Osuia
MpelioKeHa OTpa)kaTelbHas MAaTpHUIla, OCHOBaHHAas Ha KUJAKUX KpUCTallaX M TEXHUKE
CTaTMYECKOTO BOXKICHMSI B MUJUIMMETPOBOM Jnana3zoHe BosH. CoriacHO MOAETUPOBAHUIO, 3TOT
oTpaxkaTelb CHocoOeH K JBYMEPHOMY CKAaHMpOBaHUIO mydka. OjHako OOJIBIIMHCTBO
MIPE/ICTABICHHBIX aHTEHH MOTYT BBINOJHATH TOJIBKO ojHOMepHoe (1-D) ckanupoBaHue myuka.
[IpuurHa — coXHas cxeMa MOAKIIOUEHHUs IBYMEPHBIX (2-D) ckaHMpyOmKX aHTEHH My4Ka, YTO
3aTpyaHSET UX U3TOTOBJICHHUE.

B nanHoii pabote omnuceiBaercs npuMmeHenne Hemaruueckux KK (HXK) s
AIIEKTPUYECKH  YIPABISAEMbIX PEKOHPUTYpHUpYEMBIX OTpakaTedbHbIX Jyded ~115 [Tm.
[Ipennoxxena mpocrtas, HO HPQPEKTUBHAS CXeMa MOAKIIOUEHHUs, KOTopas IO3BOJISET
ocymiecTBiIsATh 2-D  ckaHMpoBaHue TMydyka U oOecrnedyuBaeT JIETKOCTh H3TOTOBJICHUS.
[IpennoxxenHass oTpaxaTelbHash MaTpUIla COCTOMT U3 siueek (pa3oBOro caBura Ha OCHOBE
JBOWHBIX JUIMOJBHBIX 3aIUIaTOK pazMepoM 39 X 39. HeckoabKO ABOWHBIX TUIOJEH COCTUMHEHBI
OKPYXAIOIIMMH TPSIMOYIOJIbHBIMU JIMHUSMHU CMEUIEHUsl IETIH, KOTOpble JEHCTBYIOT Kak
nmoaMaccuB. YHCIEHHOE MOJEIMPOBAaHUE IIOKAa3bIBA€T, YTO OTPULIATENIBHOE  BIIUSHUE
NOOaBJICHHBIX MPSIMOYTOJbHBIX KOHTYPHBIX JIMHHI CMELICHHS Ha XapaKTepUCTHKU (a3zoBOTO
C/IBUT'a HE3HAYUTENIBHO, a KOJIMYECTBO JIMHUM CMEIIeHHs] YMEHBIIUIOCHh Ha 89% (Hampumep, uis
aneMeHTa ¢Ga3oBoro capura 3 X 3 B Ka4ecTBe moaMaccuBa) [2-5].

Koncrpykuus ¢gazospamaress Ha ocHoBe KK-qucnies.

Ha pucynke 1 mokaszana cTpykTypa 3jeMeHTa (azoBpamiarens. DJeMeHTapHas s4eiika
COCTOMUT M3 JIBYX KBapLEBbIX MOJUIOkKEK W MHorocioiHoro cinost NLC. Kak Ha3emHble, Tak U
JBYXJUIIOJIbHBIE PE30HAHCHBIE CTPYKTYPHI ObUIM HalledaTaHbl Ha BEPXHEH MOBEPXHOCTH HUKHEHN
Y HW)KHEHN MOBEPXHOCTAX BEPXHUX KBAPLIEBBIX MOJI0KEK COOTBETCTBEHHO. U rpyHT, U 3araTsl
OBbUIM CJENAHbl U3 MEIU ¢ TPOBOAUMOCTHIO 5,8 % 107 ¢/M. OTHOCHUTENbHAS AUDIEKTPHIECKas
MIPOHUIIAEMOCTh M TAaHT€HC MOTEPh KBapiia cocTaBisoT € = 3,78 u tand = 0,002 cOOTBETCTBEHHO.
Uto6s1 BeipoBHATH, HIIK B cocTosiHumn 0e3 HampspKeHHs] CMEUISHHS, 1B TOHKHUX BBIPOBHEHHBIX
MOJIMUMUTHBIX CJI0S1 OBLITIM MOKPBITHI CIMHOM Ha 3€MJIE U IBOWHBIMH JAMIIOIBHBIMU 3aIlJIATKAMHU.
[Ipocnoennsie HJIK mnpencraBmsmu coboii cmecu KK (HFUT-HBO1) co crnenyromumu
XapakTepHbIMH Tapamerpamu s F-muamazona: el = 2,50, €|l = 3,69 u tand = 0,02.
IIpeanoaras, 9410 yCTPONUCTBO OCBELIACTCS JIMHEHHOM NMOIAPU3aLUEed U HOPMAJIbHOU IaJaroLen
TJIOCKOW BOJTHOM, AIIEKTPOMAarHUTHBIE XapaKTePUCTHKHU YCTPOMCTBA ObLIIN MPOAHATU3UPOBAHBI U
ONTUMU3UPOBAHBI C MOMOULIBI0 YHCICHHOTO MOJEIMPOBAHHUS METOJIOM KOHEYHBIX 3JIEMEHTOB
(MKD). HauanbHoe 3HaueHue pa3Mepa 3aIulaTka ObUIO TMOJIyYEHO C MOMOIIbIO KJIACCHMYECKOU
(dbopMyIbI 17151 pe30HAHCHOW YacTOTHI 3aIllaTKa- aHTEHHBI:

L =12f; &refr N (u0 £0) N (— 2AL) (1)

3,[[601: L nOpeaACTaBJIACT (I)aKTI/ILICCKyIO JJIMHY 3alllaTka, fr MNpEACTABJIACT PC30HAHCHAA
qacToTa, ,uO OpeACTaBIACT MPOHUIACMOCTU B CBO60,[[HOM IpOCTpPAaHCTBE, &) HPEACTABILICT
,Z[HBJICKTpH‘ICCKOfI MPOHUIIACMOCTHU B CBO60)1HOM MIPpOCTPAHCTBC, greff MMpEaACTaBJIACT coboii
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3G GEKTUBHYIO JUIICKTPUUYECKYIO MPOHUIIAEMOCTh TMOJIOKKH, W AL TpencraBiseT coOou
yIUIMHCHHOE JJTMHA TpupanieHus 3amnaTku. Hampumep, ucnons3ys (1), ¢axtudeckas amuHa
3amiaTku cocrasuiaa 713,1 mxm Ha yactore 115 I'T'm.

Pucynok 1 — Tpexmepnas (3-D) npunnunuansHas cxema 0moka ¢azoBpamiatens (A). Bug
CBEpXY Ha 3JieMeHTapHylo sueiky (B). Bun cooky anementaphoii stueiiku (C).

prrl/le napaMeTpLI, TAKHC KaK HH/IpI/IHa JUIIOJIA N paCCTOSIHI/Ie Me>1<)1'y JABYMsI JUIIOJISAMU,
OBUTH CKOPPEKTHUPOBAHBI JUIS MOTyYeHUs TpeOyemMoro (a3oBOro Juama3oHa M CJIBHTA YaCTOTEHI.
KoppektupoBka MNpoW3BOAWIACE ITyTeM TIOCIEAOBATEIBPHOIO M HE3aBUCHMOTO H3MEHEHHS
Kaxaoro mapamerpa. ONTUMHU3MPOBAHHBIC pa3Mephbl JJIEMECHTApPHOW SYCHKH TPHUBEICHBI B
Tabiuue 1.

Tabmuma 1 — OnTUMU3HPOBAHHBIE pa3MeEPhI ATEMEHTAPHOHN SUEHKH

Parameters L L, Ly Ly D W, Hg H. He

Value (mm) 13 0.13 0.626 0.696 0.404 0.01 02 0.065 0.001

OTpaXeHHBIM HJIEMEHT COCTOMT W3 JIBYX MapaJJICIbHBIX HEPABHBIX JJICKTPUUECKUX
JTUTIOJIBHBIX TIATCH, a DJEKTPUYCCKUA JWIMOJBHBIA PE30HAHC BO30YKTACTCS JIMHEHHOM
noJjsipu3alyeldl 1 HOPMaJbHOM MaJarolleil TepareplioBod IJIOCKOM BosHOW. Ha pucynke 2A
[0KAa3aHa 3aBUCUMOCTb aMIUIUTYJIbl OT YacTOThl JJsi HW3MEHEHHUS JIUAJIEKTPUYECKOI
npoHuaeMocTu oT 2,50 1o 3,69 u nu3meHenus 3HaueHuss mexay -1,5 1b u -5,5 n1b Ha yactorte
115 I'Tu. Kak noka3ano Ha pucyHke 2A, MakcuMalibHasi oTepst cocrasisier -7,9 nb Ha yactorte
104 I'Tu, a muanmaneHas -6,4 1b Ha yactore 123 I'T'u. Ha pucynke 2B Obu1 onydeH quamna3on
¢dazoBoro casura 360 mms mosiocwkl mpomyckanus 7 T, 4to obecreunBaeT KOHCTPYKIIHIO
peKOHGUTYpUPYEMON aHTEHHBI W3 OTpa)kaTeNbHOM peIIeTKH, U KpuBas IMOKa3ala XOPOIIYIO
nuHeWHocTh. BceraBka Ha pucyHke 2B mokasbiBaeT pacnpeneneHre MNOBEPXHOCTHOTO TOKa
BOKPYT JBOMHBIX aumnosielt Ha yactote 115 I'T. Hanbonpmmii Tok cymiecTByeT Ha MOBEPXHOCTH
JMTIONS, CABUHYTOTO 10 (pa3e Ha pe30HaHCHOU yacToTe [6-8].
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Amplitude (dB)
Phase (°)
A
8

L 1 " L L L L I L 1 1 1 L L
a0 100 110 120 130 140 20 100 110 120 130 140
Frequency (GHz) Frequency (GHz)

Pucynok 2 — CmonenupoBanHas amruintyaa (A) u ¢asossiii casur (B) B 3aBucUMOCTH OT
4acTOThl U Pa3IMYHbIX  JAMIJIEKTPUYECKUX  IPOHULAEMOCTEH M  MOBEPXHOCTHOTO
pacnpezesieHus: Toka BOKpYT JBOWHOIO JUIOJIS

CxeMa NMoAKJ/JII0YeHH /ISl ABYyMEPHOr0 CKAHUPOBAHUS Iy4KAa.

Jiis  ynpomieHus OOJIBIIMHCTBO M3BECTHBIX PEKOH(UTYpHpPYEMBbIX (a30oBpallaroux
OJIOKOB M3 OTPa)KaTEJIbHOUN PEIIETKH COCTWHEHBI OJTHOM M TOW K€ JTMHUEH CMEIIEHUS B OJTHOM
psAy; OJHAKO ATOTO HEAOCTATOYHO s 2-D ckanupoBaHus mydka. Uit JOCTHXKEHHUS JIydIIEro
OanaHca CJI0KHOCTU M3TOTOBJICHUS U MIPOU3BOJUTEILHOCTH CKaHUPOBaHUS 2-D myyka BBOAUTCS
KOMIIPOMHUCC B OTHOUIEHMM TpoBoAku. Hampumep, mius otpaxkarens 39 x 39 kaxasie Tpu
3aIUIaTKU B OJIHOM psAJly COEIWHEHBI JIMHUEW CMEIICHUS, MapajuIe]IbHOM OCH X, a KaXable TpU
psla 3amIaTKd, ONUCAHHBIX BBINIE, OKPYXEHBI IMPSMOYrOJIBHOW JIMHUEH CMENICHUS NEeTIIH.
JIuHMM CMelleHHs CTBOJA MPOXOJAT 4Yepe3 3a30pbl MEXKIYy COCEIHHMH DIIEMEHTAPHBIMU
sTYeMKaMu BJIOJIb OCH X, KaK NTOKa3aHO Ha PUCYHKE 3.

Pucynok 3 — Cxema mojkimtoueHHs Bceld aHTEHHBI (A) M YeThIpeX MPUBOJHBIX JTUHUN
pacnonoxkeHnus: nojanepeBa 3 x 3. Her nunuu cmemenus ctBona (B). J[Be nuuuum cmemieHus
ctBouia (C). Tpu nuauu cmemenus creona (D). Ilsate nuamii cmerenns ctBona (E).
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Taxkum 006pazom, HaPsHKEHHE MOKET OBITh MPUIIOKEHO WHIMBHUIYAIBHO K KaXaA0My 3 X 3
noaMaccuBy. Bce TMHMM CMEIIEHUS M PACCTOSHUE MEXKIY COCEJIHUMH JUHHSIMU CMEUICHHS
MarucTpajii yCTaHaBJIMBAIOTCS Ha OJUHAKOBYIO MMpuHy Jinauu (10 mxm). M3-3a noamaccuBoB
KOJIMYECTBO BEIYLIUX JMHUN 3HAUYUTENbHO YMEHbUIMWIOCH. OOlee MX YHMCIO0 COKPATHUIIOCH C
1521 no 169, uto cocraBisger cokpanieHue Ha 88,9%.

BrusiHue pasmudHBIX KOMIIOHOBOK MPHBOJHBIX JIMHUK HAa XapaKTEPHCTUKH (Pa30BOTO
ciaBura moka3zaHo Ha pucyHke 4. KpuBas "a" mpepcraBisier co0oil  (ha3oBBIM CIOBUT 10
CpPaBHEHHIO C OTHOCHTENbHAs  JMIJICKTPHUYECKass IMPOHUIAEMOCTb  JUIi  DJIEMEHTOB
(dazoBpamarens ¢ pacnojoxenueM (B) na pucynke 3. Kpusas "b" npencrasisier (ha3oBbIii CIBUT
st pacnosioxenus: (C), (D) u (E) na pucynke 3. Kak moxaszaHo, cpemHee pacxokJeHue
(ha3zoBoro caBura MexIy obonmu cirydasmu coctaBisietr ~20° ot 110 go 115 I'T'w, 9to ocraercs
B mpenenax jgomnycka. [logydeHHbIE pe3ylbTaThl MOKA3bIBAIOT, YTO BIMSHHUE PA3IMYHBIX CXEM
PAcCIIOIOKEHUS JTMHUHN CMEIEHHs Ha XapaKTEePUCTUKHU (Ha30BOTO CIIBUTA OBIJIO HE3HAYHTEIBHBIM
U TI09TOMY UM MOXXHO mpeHeOpedb. [Ipu Takoil cxeme MOAKIIOYEHHUS KPUBBIE OTKIUKA (a3bl U
OTHOCHTEIIEHOW JUAJIEKTPUYECKON TMPOHUIIAEMOCTH OJIOKOB (ha30BOTO CIBUTA IO-TIPEKHEMY
COXPAHSIOT BBICOKYIO TOYHOCTh. OTO CBHJIETEIBCTBYET O TOYHOW (Pa30BOM KOMIIEHCAIINU
PEKOHUTYPUPYEMBIX OTpaXkaTeJIbHBIX JIyueH [9].

- oF 8 or c oF
-100| -100 - -100 |
200 | 200 -200 |
< a0} < 300k < a0t
2 -8~ 2.110GHz a - B .110GHE @
2 400 --e- a.112GH: 2 400 F -o- at126H 2 400F --o- ai12GH2
5 4- 8.113GHz o - 8 113GHE o 4+ 8.113GHz
- ¥+ a.115GHE =¥ al156He <%+ a.115GHE
S500 | —o—b.110GH =500 - —o—b.1106H: 500 F —cb.110GHz
——b.112GHz —o— b 112GHe | ——b.i126Hz
e b A TIGHE e B 11AGHE e b 1 13GHT
B00 | —o—b.115GHz 600 - —op.115GH 600 F —ob.115GHz
24 26 28 30 32 34 36 38 24 26 28 230 32 34 35 38 24 26 2B 30 32 34 36 38
Permitiivit Parmittivity Permitiivity
PI/IC}’HOK 4 — CpaBHeHI/Ie XapaKTECpUCTUK (I)aBOBOFO caBura sl pasjiM4HbIX CXEM

pacroyioKeHusl TUHUKA cMmenleHus. J[Be JmHuM cMmemeHus crtBoyia (A). Tpu nTuHHM cMemeHUs
ctBoja (B). [Lsate munnii cmemenus crBoja (C).

Pacyer u ync/ieHHbIE pe3yJbTAaThI pedIeKTOPHOI0 MaCcCUBA.

Otpaxkarenb cocTouT u3 39 x 39 nByXIUIOJBHBIX (Da3oBpamIaTesbHBIX SYEEK O0OIen
wiomaapo 50,7 mm x 50,7 mm. PucyHok 5 mokasblBaeT cXxeMaTHUeCKoe H300pakeHue
IJJAHAPHOM M3 OTpaXaTellbHOW pelmeTKkd. B  KadecTBe NUTAOIIEr0 pora HCIOJIb3YyeTCs
MUpaMHUIaIbHBIA POT, PACHIOJIOKEHHBIN MEPIEHANKYIIPHO OTpakarento. YToObl rapaHTUPOBATh,
yto TM-nonspuzoBaHHas BoJIHA wWKMpUHON mnyuka 10 ab, wu3nywyaemas mnojgayedl, MOMXET
OXBaThIBaTh OTpaXkaTelb, PACCTOSIHHE MEXIy (a30oBbIM IIEHTPOM M IICHTPOM OTpakaTems
ycraHaBiauBaercsa paBHbIM 43,9 mm. Takxke yuutbiBaercs mupuHa jyda 10 nb momauum u
aneprypa matpuusl 30° u 50,7 MM COOTBETCTBEHHO.

Marpuna ocsemaercss NEKTPOMArHUTHOM BOJHOM, M3JIydaeMOM OT MEPBUYHOM INOJAYH,
KOTOpasi TeHepUpyeT BTOPUYHOE H3IydyeHHe Tmocie (a30BOM KOMIEHCAIMHU 3JIEMEHTApHBIX
sueek. COTJIaCHO NPUHIMIY CYNEPINO3ULIUUA BEKTOPHOTO MO, HAJIOKEHHAs BOJHA MOKET
00pa30BBIBaTh OCHOBHOM JIy4 C (PUKCHPOBAHHBIM HANpaBIIEHHEM B CBOOOJHOM IMPOCTPAHCTBE.
TpebGyemass ¢azoBas xommnencauus (@D, ») COCTOMT U3 JABYX dacTed; D; KOMIEHCHPYET
MPOCTPAHCTBEHHYIO (Da30ByI0 3aJepXKKy, BBI3BAHHYIO pPa3JIMYHBIMU PACCTOSHUSMHU OT
WMCTOYHUKA THUTaHWs 10 ONOKOB MatTpuibl, a P> — T1wiockoe (a3oBoe pacipeneneHue,
M3Iy4aroliee 3JIEeKTPOMArHUTHBIE BOJHBI B HAIPaBIIEHWU TJIaBHOTO ny4a (6, ¢). ITO MOXKHO
BBIPA3UTH CIEAYIOIINM 00pa3oM:
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Dy, y = 1+ Do, ©1= — kpsinBicospixi — kosinOising;yi
@, = — kosinOcospx; — kosinBsingy;, (2)

3necy kp = 27/ mpeAcTaBiseT BOJHOBOE YHCIO CBOOOJHOTO TPOCTPAHCTBA (Xi, Vi),
MPEJCTaBIseT KOOPAMHATY s KaXJIOro dJIeMeHTa MaccuBa, a (0i, ¢i) mupencrapiser
HarpaBlieHHe OT ()a30BOro ICHTPA K KaXJIOMY 3JEMEHTY MaccuBa. [Ipu mojaue HampspKeHHs
CMEIICHUS Ha KaXIBII JIEMEHT 3JICMEHTAPHbIC SYCHKHU TOJIy4aroT COOTBETCTBYIOIIEE (ha30BOEC
pacnpenenenue Py, y.

Pucynok 5 — Cxema oTpa)aromiero Maccupa

Ha pucynke 6 mokaszansl (ha30BbIe pacmpenencHus s yrioB ckanupoBanus —10°, 0°,
10°.

A i WB s W Gy e
12 12
" 300 1" 300 200
10 10
20 240 240
> 190 > 180 > 180

. o |
12 3 45678 910111213 1 2 24 58687 8 9 10111213 12 3 45 67 8 910 11212
X X X

Pucynox 6 — ®a3oBble pacnpeaeneHust Ul pa3iIuuHbIX YrioB ckaHupoBanus -10° (A), 0°
(B)u 10° (C)

[TarTepHbl JAJIBHETO MOJS OTPAKATETLHOTO MACCHBA PACCUUTHIBAIOTCS C UCIIOJIB30BAHUEM
MOJENUPOBaHUs MO TexHoornu koHeuHslx nHTerpanos (FIT). Ha puc. 7 mokazansl pe3yiabTaThl
MOJIETMPOBAHUS JJI TJIOCKOCTH BO3BBILIEHUS U TUIOCKOCTH A3MMYTa JIJIsl HECKOJIBKUX YTJIOB Ha
gactore 115 ITu. JInsg 1mocKOoCTH BO3BBILIEHHMS OTpaXkaTellb BBINOJHSAET AUana3oH
cKkaHupoBaHus Jyda 20° ¢ MakcUMalbHBIM KOod(duuueHtToM ycuienus 16,55 nbu npu yrie
ckanupoBanust 0°, B To BpeMsa kak SLLs ocraerca Huxke -6,6 nb g Bcero auanazoHa
ckanupoBanus. [llupuna nyda nonoBurHoN MoirHocTH (IIIJITIM) cocraBnsiet 4,9, 5,6 u 5,8° npu
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yrnax ckanupoBanuss 0, -10 m 10° COOTBETCTBEHHO, 4YTO YKa3blBaeT Ha XOPOIIYIO
HarpaBiieHHOCTh [10].

—— Q=10 —=—0=-10"
—a—g=0
—-—9=10"

15}

e
o
T

Gain (dBi)

o
T

5 “HA P PR | 1 1 S hall -5 " . . .
-50 -40 -30 -20 10 0 10 20 30 40 50 -50 40 -30 -20 -10 0 10 20 30 40 50
e () e ()

Pucynok 7 — CMozenupoBaHbl JuarpaMMbl HalpaBJICHHOCTH M3Iy4eHUs Ha dactore 115
I'T qst azumytaneHoro yria ¢ 90° (A) u asumyransraoro yriaa ¢ 0° (B).

XapakTepUCTUKN aHTEHHBI Ul a3UMYTaJIbHOM IIOCKOCTH HECKOJBKO OTIMYAIOTCS H3-3a
ACUMMETPHUHN CTPYKTYp JIEMEHTApHBIX sfdeeK. /lnama3oH CKaHMpOBaHMS jyda cocraBisieT 20°,
Kak TOKa3aHo Ha pucyHke 7B. MakcumanbHbiii KodddunmueHT ycuerus: cocrapisier 16,09 nbu
nipu yriie ckanupoBanus 0°, a SLL vmxke -6,1 n1b pu HIJITIM 5,7° npu yrie ckanupoBanust 0°.

B tabnume 2 npuBencHb! MOAPOOHBIE AIIEKTPUUECKHE XapaKTEPUCTUKH pa3pabOTaHHOTO
oTpaxkaTensi s HECKOJbKHX YIJIOB CKaHUpOBaHUA. [IpouM3BOAMTENHHOCTH ATOM aHTEHHBI

VIIYYIIUTCS, Korja OyayT HCIIOBh30BaThCs MOAJepeBo 2 X 2 u OoJyiee CIIOXKHAs cXema
BO30YXICHHSI.

Tabnuna 2 — [ogpoOHbie cBefieHHs 00 AIEKTPUUECKUX XapaKTePUCTUKAX OTpa)kaTelns Ui
HECKOJIbKUX YIJI0B CKAHUPOBAHUS

Scan angles (1 34 —10° +10°

Azimuthangles ¢ =90° ¢=10° $=90° $=10° $=90° ¢ =10°

Gain (dBi) 18.55 16.09 i5.968 14.92 16.07 14.97
SLL (dB) -84 —6.1 —-B6.6 -5.8 —-B.6 —-58
HPBW (=) 4.9 57 56 6.5 58 6.1

BriBos.

PazpaGoTan AByXIUMNOJbHBIN (a3oBpamiarens ¢ (Ha3oBbIM JHANA30HOM, MPEBBIIIAIONIIM
360°. Ha ocHOBe JXUAKOKPHUCTANIMYECKOTO (a3oBpalnaress MNpPEACTaBICH 3JIEKTPUUYECKH
ynpasiseMplid  2-D  nmyd-ckaHuMpyrommi oTpaxkatens aui  F-auanasona.  MopgennpoBaHue
MIOKa3bIBAET, YTO OTpaXkaTesb JOCTUTaeT MakcCuMalbHOro yeunenus (16,55 nbu) nns nuanazona
ckanupoBaHus 20° u ouenb HU3Koro SLL -8,4 nb. HoBast anTeHHa MOXeT ObITh MCIOJIb30BaHA
JUIsL TepareploBoro n300pakeHust 1 0OHapyKEeHHUS.
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EKI ©JIIEM/I TEPATEPI] COYJIEJI IIAFBIJIBICATBIH AHTEHHA
CYUBIK KPUCTAJIJAP HET'I3IHAE

Anoamna

byn  makanaoa cyiivlk  Kpucmannoapovl KOA0aHa OMbIPLIN, JHCAHA  IJIEKMPOHObL
backapvlnameln  eKi  oenuwemMol  ckaumepiey — Coyieci  WAbLIbICAMbIH — AHMEHHA — MOpbl
(wagvlivicamoln  mopoan) 3epmmendi. Kaoswcemmi ¢asanvix ememaxvl yuliH UARBLILICY
mampuyacsl ywin ¢hasanvik vieblcy 61026l peminoe eKi NOoACmi pPe30HAHCMbIK KYDblLIbIM
Konoauwlaosl. Moodenvoey kopcemkenoeu, wamamern 7 1Ty gazanvik vievicy ouanazonvl yulin
360°-man orcozapvl F ouanasonvinoa xon owcemxizyee 6Oonaodvl. ConbiMeH Kamap, bl2blCy
CbI3bIbIHBIY DA3ANbIK bIRLICY CUNAMMAMANIAPLIHA HCARLIMCHI3 ICEPIH a3aumyea HaHne oHOIpic
npoyecin Hceyinoemyee MyMKIHOIK Oepemin Hcana KOCbLLY CXemMacwvl YCblHblA2aH. O3ipaeneen 39
X 39 wazviiblcmeipebiuimesl  MoOenvoey CayleHi  0ackapyovly MAaKCUMALObl OUANA30Hbl,
makcumanovl nauoa ocone 115 I'Ty orcuinikmeei OyUipniK dHcanvlpakuanapovly oeneetii
catikecinute 20°, 16,55 dBi ocone -8,4 05 6boramuinovievin kepcemeoi.

Tyiiinoi cosdep: mepaxepy aHmeHHACHI, PA3ANBLIK AYLICMBIPRLIUL, CYUBIK KPUCMALOAD,
pedhrnexkmop, goxycmoix ouazpamma.
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communications)

SULTANGAZINOV S.K. - d.t.s., professor (Almaty, Kazakh university ways of
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TWO-DIMENSIONAL TERAHERTZ BEAM REFLECTION ANTENNA
BASED ON LIQUID CRYSTALS

Abstract

In this paper, a new electronically controlled two-dimensional beam-scanning reflective
antenna array (from a reflective array) using liquid crystals was investigated. A two-pole
resonant structure is used as the phase shift unit for the reflection matrix for the required phase
compensation. Simulations show that for a bandwidth of about 7 GHz, a phase shift range of
more than 360° can be achieved in the F-band. In addition, a new connection scheme is
proposed to reduce the adverse effect of the offset line on the phase shift characteristics and
simplify the production process. Simulation of the developed 39x39 reflector shows that the
maximum beam control range, maximum gain, and side lobe level at 115 GHz are 20°, 16.55
dBi, and -8.4 dB, respectively.

Keywords: terahertz antenna, phase shifter, liquid crystals, reflector, radiation pattern.
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AHAJIN3 COCTOSAHUA U TEHAEHIIUU PAZBUTUS IEPEBO30OK HA
KEJE3ZHOAOPOXHOM TPAHCIIOPTE CTPAH EADC

Annomauusn

B cmamuve svinonnen ananuz mexkywjeco cocmosiHusi polHKa H#Ceie3H0O00PONCHBIX 2PY308bIX
U  naccadxdcupckux — nepesosok.  Buwlnonnema  oyenxa  ponu  83aumMoSIUAHUA  YCTYe
HCENIE3HOOOPOHCHO2O MPAHCNOPMA U 83AUMHOU Mop2oenu mexcoy cmpanamu EADC, noxkazana
GeUYUHA U OUHAMUKA 2PY308bIX U NACCANCUPCKUX NEPeBo30K. Ycmanoenewvl 0cCHOBHblE
MEeXHUKO-9KOHOMUYEeCcKUe noKasamenu 6 cgepe 2py308blX U NACCANCUPCKUX NEPEeBO30K HA
arcene3nwix oopoeax nekomopuwix cmparn CHI u EASC.

Knrouesnie cnosa: sicene3no0oposicHvlil mpanHcnopm, 2py308ble NepegosKu, NAccaiCupcKue
nepesosKu, 2py300060pom, naccaxcupoobopom, aHaiu3, OUHAMUKA.

Poinb kxene3HomopoxkHOTO TpaHcmopta B pamkax EADC HECOMHEHHO pacTer, ¢ OJHOM
CTOPOHBI, KeJIe3HO0POKHbIe cucTeMbl Coi03a 00ecreurnBaOT TPAHCKOHTUHEHTAIBHBIE CBSI3U C
EBpomnoii u A3uel, 4To BeAET K pOCTY B3aUMHBIX TOBAPHBIX MOTOKOB, C IPYrOil CTOPOHBI, BaXKHA
C TOYKHU 3pEHUSI MOOMIIBHOCTH HACEIEHUSI U JOCTYITHOCTH TEPPUTOPUIA.

Ha tepputopun crpan CHI', cocraBnsiomeii Gomee 20 MiH. KM’ (DYHKIHOHHPYIOT
JKEJIE3HOJOPOKHBIE TIOJIOTHA C MmHUpUHOM koienw 1520 wmm  [1]. 3mech JEWCTBYIOT
yHUPUIMPOBaHHBIE (BHYTpUrocyaapcTBeHHble) Tapudsl rocyaapcte EADC mno nepeBoske
IPY30B JKEJIE3HOJOPOKHBIM TPAHCIOPTOM M ONPEIECIECHbl YCIOBUA HUX NPUMEHEHUs IpU
TPaH3UTHBIX MEPEBO3KAX C YCTAHOBICHHBIMU 1IEHOBBIMU KOPUJOpAMH U3MEHEHHSI Tapu(OB.

Cepbe3HbiM BHYTpeHHUM BbI30BOM i EADC ocraercs COXpaHSIOMIMICS aucOanaHc
BHyTpu Coro3a: Poccusi ocraercs IJIaBHBIM TOProBbIM 3KOHOMHUYECKHM LeHTpoM EADC.
Hecb6anancupoBannocts Coro3a MpoSIBISIETCS U B IKOHOMUYECKOM KOHTEKCTE: CTpPaHbI-UJICHBI
1o OOJBIIMHCTBY MAaKpPOAIKOHOMUYECKUX TOKa3aTellell He COOTHOCATCS ApYr ¢ apyrom. Ecmu
CyIUTh IO BEJIMYMHE BaJOBOTO BHYTPEHHETO MPOJYKTa, PACCUUTAHHOTO IO HapUTETy
nokynarenbHoi crnoco6Hoctu (BBII mo IIIIC), y Poccum storT mokasarens B 2017 rony
npebicun 4007,831 mupa. gomn. CHIA, toraa kak y BTOpod KpymnHeumen ctpansl EADC,
Kazaxcrana uudpa nocrurana 477,593 mapa. nomn. CHIA.

3HauMMYyI0 poJIb B peanu3anuu TpaHCHnopTHOM moBecTku EADC wurpaer crparernueckas
unuimatuBa mo conpsbkeanro EADC u OIIIIIT (Oxonomuueckuii mosic IllenkoBoro mytn).
JlanHas cTparterus Jaet HanOosee no3uTUBHBINA 3ddext s Kazaxcrana u Poccun, nockonbky
Ha TEPPUTOPUM OSTHUX CTpaH (PUCYHOK 1) MPOXOJAT MEpCleKTUBHbIE TPAHCIOPTHO-
noructuyeckue kopuopsl (CeBepublit EBpoazuarckuii kopunop, Llentpanshelii EBpoasznaTtckuii
KOpUIOpP). YKa3aHHbIE MapLIPYThl XapaKTepPHU3YIOTCS ONaronpHsITHBIM peabedoM MECTHOCTH,
yke (QYHKIHMOHUPYIOIIEH TpaHCHOPTHOM MHOPACTPYKTYpOH H HaJMYHMEM BCEro JBYX
tamokeHHbIX Tpanull (KHP — EASC — EC).
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CTPATErUsl PA3BUTUA I crpans EASC
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Pucynoxk 1 — Crparerus pazsutus [IIOC u EADC

OnmauM u3 HambOoJiee yAOOHBIX M SKOHOMHYECKH IeJIecO00pa3HBIX CIOCOO0B J0CTaBKH
rpy3a SBJISIIOTCS KOHTEWHEpPHBbIE TIPY30MEpPEBO3KH, KOTOPOMY Cpeaud OOIero MHpOBOTO
rpy3onotoka orBoautcs 6oinee yeM 70%.

B pamkax peanmsyemoil koHmenimu «2koHoMuYeckoro mosica lllenkoBoro mytw» mis
OpraHu3allMi U Ppa3BUTHsI KOHTEHHEPHBIX MEPEBO30K B HampapieHnu Kurait — EBpona — Kurait
mexnay Kazaxcranom, benopyccueit u Poccueit coznano u pynknuonupyer AO «O6beauHeHHas
TPaHCIOPTHO-JIOTUCTUYECKAsh KOMIIaHUs — EBpasuiickuii >Kene3HOJO0POXHBIH ajbsHe» (AO
«OTIJIK EPAY), BeIcTynarlas B pojid €IMHOT0 oneparopa KoHTeiiHepHbIX nepeBo3ok B EADC.

Ha pomro kene3HONOpOXKHBIX IEepeBO30K B bemapycu mnpuxoaurcs oxono  75%
rpy3oobopota u cBbime 30% mnaccaxkupoobopora, B Poccuiickoit @enepauuu okosno 87,4%
rpy3oo0opoTa (6e3 ydera TpyOorpoBogHOro TpaHcmnopta) u 24% mnaccaxupoobopota (Report
2025), B Kazaxcrane 60% rpy3oobopota u 50% naccaxupoo0opoTa CTpaHsbI.

JInst OLIEHKH POJIM B3aWMOBIIUSIHUS YCIIYT KEJIE3HOJAOPOKHOIO TPAHCIOPTA M B3aMMHOU
Toproiu Mexay ctpanamu EADC, yuuTsiBasi cTarHaliuio SKOHOMUKH 3a nocineanuit 2020 roa, B
cBsi3u ¢ manaemuen koponasupyca COVID-19, 6butn paccMmoTpens! nepuoast 2014-2019 rr. ¢
COTMOCTaBJICHUEM OOBEMOB IUHAMHKHU TPY30BBIX M TMACCAKUPCKUX IMEPEBO30K. Pe3ynbraTsl
npecTaBieHbl B Tabmumnax 1-5.

OObeM nepeBO30K I'Py30B BCEMH BHJAMM TpaHcIopra rocyaapctB — uieHoB EADC B
saBape-utone 2019 roma cocraBun 5847,1 muH. ToHH, yTo Ha 0,4% BBIIE 10 CPABHEHHIO C
a”anmoruuHeiM nepuosgoM 2018 roga. Ilpu 3TOoM, 00bEM MEPEBO30K TPY30B KEIEIHOJOPOKHBIM
Tpa"cnopToM rocyzaapcts — uieHoB EADC B suBape — uro"e 2019 roga cocrasun 900,5 miH.
TOHH (Tabnuna 1).

O0beM nepeBO30K I'Py30B JKEIE3HOAOPOXKHBIM TPAHCIIOPTOM rocynapctB — wieHoB EADC
3a mepuoasl ¢ 2014 mo 2015 roxael mokasaiu HECTaOMIIBHOE COCTOSIHUE C TNEepEeMEHUYMBBIMU
nojabemMamu, HO B iepuoabl 2017-2018 roapl nokazan AMHAMUKY pocTa [2-4].
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Tabmuna 1 — O6beM mepeBO30K I'PY30B JKEIE3HOAOPOKHBIM TpaHcnoproMm crpan EADC

(MJIH. TOHH)

2014 2015 2016 2017 2018
Apmenus 3,1 2,5 2,6 2,6 2,9
benapych 141,4 131,4 126,8 146,3 157,2
Kazaxcran 390,7 341,4 3389 387,2 397,7
Ksipreizcran 1,5 1,3 1,7 1,9 2,3
Poccus 1375 1329 1325 1384 1292
EADC 1911,7 1 805,6 1795,0 1796,0 1 852,1

Tabmuma 2 — JuHamuka oObeMa MEPEBO30K TI'PY30B KEJIE3HOJOPOKHBIM TPAHCIIOPTOM
ctpad EADC (B % k mipeaplaynieMy roay)

2014 2015 2016 2017 2018
Apmenus 934 82,8 103,1 101,1 109,1
benapych 101,0 92,9 96,4 115,4 107.,4
Kazaxcran 133,0 87,4 99,3 114,3 105,0
Keipreizcran 109,8 85,6 132,9 113,9 116,6
Poccus 99,6 96,7 99,7 104,5 102,0
EADC 106,5 94,6 99,4 107,3 103,1

I'py30000pOT ’KENIE3HOMOPOKHBIM TpaHcopToM B mepuon ¢ 2014 mo 2018 roxapr
MPaKTUYECKH BO BCEX ISATHU CTPaHaxX MOKa3all CTaOUIIbHBIA POCT.

Tabnuma 3 — O6beM MepeBo30K IPY30B JKEIE3HOIOPOKHBIM TpaHcropToM ctpad EADC

SuBaps — utonb 2019 . CnpaBo4HO, STHBaph — UIOHb
MJIH. TOHH B % K sIHBapIO — 2018 r., B % K ssHBapIO —
nroHro 2018 1. uroHro 2017 1.
ApMeHus 1,4 99,7 106,9
benapych 72,0 93,9 112,0
Kazaxcran 192,1 100,2 108,8
Keipreizcran 0,7 88,0 109,0
Poccus 6343 98.4 103,4
EADC 900,5 98,4 105,3

Tabnuma 4 — ['py30000poT kene3HoJopokHOro TpaHcnopTa crpad EADC (mipa. ToHHO-

KHUJIOMETPOB)

2014 2015 2016 2017 2018
ApmeHus 0,8 0,6 0,7 0,7 0,7
benapyce 45,0 40,8 41,1 48,5 52,6
Kazaxcran 280,7 2674 239,0 266,6 283,1
Ksipreizcran 1,0 0,9 0,8 0,9 1,0
Poccus 2 301 2 306 2 344 2493 2 597
EABC 2 628,5 2 615,7 2 625,6 2 809,7 29344

78



IIpombrinennsiii Tpancnopt Kazaxcrana 2021, Nel  ISSN 1814-5787 Nel, 2021 Industrial transport of Kazakhstan

Tabmuua 5 — Jlunamuka rpy30000poTa Kele3HOIOPOKHBIM TpancnoproMm ctpad EADC (B
MPOLIEHTaX K MPEbIIYIIEMY TO1Y)

2014 2015 2016 2017 2018
Apmenus 92,4 81,5 102,7 104,8 106,1
benapych 102,7 90,6 100,8 118,1 108,3
Kazaxcran 121,3 95,3 89.4 111,6 108,0
Ksipreizcran 100,8 90,9 87,9 116,1 101,4
Poccus 104,7 100,2 101,7 106,4 104,2
EADC 106,5 99,6 100,5 107,1 104,6

Ucrounuk: EBpasuiickuii SkoHOMUYecKui coto3 B nudpax. KpaTkuil craTucTUdeckuii cOOpHUK
Mocksa, 2019.

Tabnumna 6 — I'py30000poT kene3HoJ0pokHOTO TpaHcnopTa ctpan EADC

SAnBapp — utonb 2019 1. CrnipaBo4HO, SIHBapb — HIOHb
MJIPJI. T-KM. B % K SIHBapo — 2018 r. B % K stHBapro —
uroHo 2018 . ntoHwo 2017 r.
ApmeHus 0,4 107,6 102,3
benapych 24,0 93,2 112,8
Kazaxcran 137,4 100,2 111,4
KsIpreiscran 0,4 85,7 104,8
Poccus 1307,3 102,0 104,5
EADC 1469,5 101,7 105,3

B suBape — umione 2019 roma rpy30000pOT KeEIE3HOJOPOKHOTO TPAHCIOPTA COCTABHII
1469,5 mnpa. ToHHO-KMIIOMETpOB, uTo Ha 1,7% Oonbiie, yem B sHBape — uioHe 2018 ropa.
I'py30000poT, 3T0 00BEM paboThl TpaHCIOPTA MO MEpeBO3KaM Ipy30B. Enunureil nsmepenus
SIBJIIETCS. TOHHO-KUJIOMETp, OINpeAeNsieMblii MyTeM CYMMHUPOBAHMS TPOU3BEACHUN MAacChl
MepPeBE3EHHBIX TPY30B B TOHHAX Ha PACCTOSIHUE MEPEBO3KU B KUIOMETpPaX.

Tabmuma 7 — IlaccaxxupooOopoT kene3HoopoxkHoro Tpancnopra crpan EADC (Mipa.
MacCaKUPO-KM)

2014 2015 2016 2017 2018
ApMeHus 3,0 2,5 2,6 2,7 2,5
benapych 25,1 24,1 24,4 24.8 25,5
Kazaxcran 247.0 251,3 266,8 273,2 281,5
Keipreizcran 10,8 11,0 11,3 12,3 12,6
Poccus 556,2 530,1 519,8 560,6 5304
EABC 842,1 819,0 824,9 861,3 852,5

Tabmuua 8 — JluHaMuKa macca)kxupooOOpoTa KeJNe3HOAOPOXKHBIM TpaHcropToM (B % K
IpebIAYIIEMY TOTY)

2014 2015 2016 2017 2018
ApmeHnus 105,2 83,9 102,9 102,6 93,9
benapychb 943 95,9 101,3 101,9 103,4
Kazaxcran 104,8 101,7 106,2 102,4 103,2
Ksipreizcran 103,8 102,2 102,9 108,3 101,9
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[TaccaxupooOGOpOT TpaHCIOpPTa MOKA3bIBaeT 00bEM pabOTHl TPAHCIOpPTA MO MEPEBO3KaM
MACCAXUPOB C YYETOM pACCTOSHUS, H3MEPSETCS OH B MACCAKHPO-KHIOMETPaxX, KOTOPBIHA
OTIpEeNIeNAeTCS CYMMHUPOBAHUEM TPOU3BEICHUN KOJMYECTBA MACCAKUPOB MO KAXKIOW TMO3UIIUU
MIEPEBO3KM Ha PACCTOSIHUE TIEPEBO3KH.

B nepuog ¢ 2014 mo 2018 roa maccaxxupooOOpoT KeIe3HOJOPOKHOTO TPaHCIIOPTa CTPaH
EADC noxkazan kosie0aTeIbHYIO0 TUHAMHUKY.

B suBape — wurone 2019 roma o0beM NEpPEeBO30K MACCAKUPOB KEIE3HOIOPOKHBIM
TPAHCIIOPTOM cOCTaBUI 625,3 MITH. yesnoBek, uto Ha 4,3% Ooubie, ueM B sitHBape — uroHe 2018
roja.

Tabnuma 9 — [lepeBo3ka naccakxupoB KeI€3HOJOPOKHBIM TPAHCTIOPTOM

SAnBapp — utoHb 2019 1. CrnipaBo4HO, sITHBapb — HIOHb
MJIH. YE€JIOBEK B % K sIHBapIo — 2018 r., B % K ssHBapIO —
uroHo 2018 . ntoHwo 2017 r.
ApmeHus 0,2 112,0 107,5
benapycp 38,9 100,8 99,6
Kazaxcran 10,5 96,7 103,7
KsIpreiscran 0,2 112,1 100,1
Poccus 575,5 104,7 103,5
EADC 625,3 104,3 103,3

[TaccaxxupooOOPOT IKENIE3HOIOPOKHOTO TpaHCIOpTa rocygapcts — wieHoB EADC B
ssHBape — utoHe 2019 roja nmo cpaBHEHUIO C aHAJIOTUYHBIM nepuoioM 2018 roma yBenuauics Ha
2,8% u cocraBmi 69 676,7 MIIH. TaccaXxupo-KUIOMETPOB.

Tabmuma 10 — [TaccaxxupooOOpOT HKEJIE3HOIOPOIKHOTO TPAHCIIOPTA

SuBapp — utonb 2019 . CnpaBo4yHO
MJIH. ITACCAXXHUPO- | B % K SHBAPIO — sAHBapb — HUIOHb 2018 .
KM UIOHIO B % K SIHBApIO — UIOHIO
2018 r. 2017 r.
ApMeHus 19,4 122,0 111,2
benapych 3051,9 100,2 99.4
Kazaxcran 8 558.4 99,5 107,1
Keipreizcran 16,1 103,9 74,5
Poccus 58 030,9 103,4 105,7
EADC 69 676,7 102,8 105,6

CraTucTuka AeMOHCTpUPYET CTaOWIBHBIA POCT Tpy30000poTa Bo Beex crpaHax EADC, a
TaKKe JOMUHHUPOBAaHUE HaJ MacCa)KUPOOOOPOTOM, BBHI3BAHHOE BBICOKMM CIIPOCOM Ha TPAH3UT
ToBapoB Mexay EBpomoii u Asmeil. [lng HapammBaHus OO0BEMOB B3aMMHOW TOProBIU
Pa3BUBAETCS KEIE3HOJOPOKHAsI CETh CTpaH-y4acTHHUL. Bce kene3HonopokHble KOMMaHUHM Ha
tepputopuu EADC SBASIOTCS €CTECTBEHHBIMU MOHOTIONMIME (Tabnuia 11).

Cpemn ctpan EADC BpiCOKME TOKa3zaTelld poCTa MPOMBIILIEHHOTO MPOU3BOJICTBA
pPENbCOBOM TEXHUKH, HECMOTPs Ha KojJeOaHUS MHUPOBOW HSKOHOMHKH U HapacTAIOIIYIO
KOHKYPEHIIUIO CO CTOPOHBI MHOCTPAHHBIX MMOCTAaBUIMKOB UMeeT Poccuiickas denepanus.
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Tabmuua 11 — XKenesnogopoxxusie komnanuu crpan EADC

Pecnybnmka 100%  mouepnsisi  kommanusa ~ OAO
3A0 «FOKXKI» .
Apmenus «Poccuiickue xkene3Hbe 10porm»
Pecvomka l'ocynapcrBenHoe Haxonurcs B nogunnennn MuHHCTEPCTBA
Benay b obvenuHenue «benopycckas | TpaHcopTa U KOMMYHUKaIUH
Py JKeJle3Hask 10poray Pecniy6nuku benapych
EAMHCTBEHHBIM  aKIIMOHEPOM  SIBIISIETCS
PecrvoimiKa AO «Hanunonanshas | AO «®Hb «Campyk-Kazpina» — ¢dong,
Ka3a)}<ICTaH koMmnanusi «KazaxcraH TeMUp | €IMHCTBEHHBIM aKIIMOHEPOM KOTOPOIO
YKOJIBD) apnsgercs [IpaButenbctBo  PecnyOnuku
Kazaxcran
Vkazom n.0. lIpesmnenta KsIpreizckoit
PecniyOnuku Nel87 ot 24 mas 2005 rona
I'ocynapcrBenHoe . .
Vmpasnenne  KbvIpreI3ckodl — Keyne3HOU
PecniyOnuka npennpustue «HaunonanbHast
noporu  (YKXKn) nepeumeHoBano B
KsIpreiscran komnanus «KsIprei3 temmp
KOIYY ['ocynapcTBeHHOE MpEANPUITHE
Y «HaunonanbHass xommnanus  «KbIprei3
TEMUDP KOJIY»
ENVHCTBEHHBIM aKIMOHEPOM  SIBIISIETCS
. . Poccuiickas @enepaums. OT HMeHH
Poccuiickas OAO «Poccuiickue xKee3HbIe . . Aiepal
Poccuiickoit  ®@enepaniuvi  MOJTHOMOYHS
denepanus JIOPOTH
aKIoHepa OCYILIECTBIISET
IIpaBuTenscTBo PO

OAO «PX]I» 3a 2018 rox Ha peayM3aIii0 WHBECTUIIMOHHBIX MPOEKTOB OBLIO MOTPAYCHO
479,5 mapa. py6. (8,2 mapa. nomn. CIIA). OnHuM B3 3HaYUMBIX U MEPCIEKTHBHBIX MPOEKTOB
SIBJISIETCSI CTPOUTENBCTBO BBICOKOCKOpOCcTHOM Maructpanu (BCM) «MockBa — Ka3anby. [lanHas
MarucTtpaib CTaHET IMEePBbIM YYaCTKOM HOBOTO TpaH3UTHOro kopuaopa «EBpazus», B
MIEPCIIEKTUBE KOTOPOTO Iperoiaraercs npoaienue 10 ExatepunOypra, a 3aTreM Ha BOCTOKE J0
[Texnna u Ha 3anazae no bepnuna [5, 6].

B 2018 roay mokaszaTtenb CTOMMOCTH OTTPYKEHHOW mpoaykuuu coctaBun 706,8 mipa.
pyo0., uto Ha 32,9% Bbime aHnanoruuyHoro nokaszatens 2017 roga (pucyHnok 2) [3].

Kommuiekc Mep rocynapcTBEHHOW MNOJAEpkKKH, peanu3zoBaHHbld B 2017-2018 romax
(oonynenne H/IC Ha mpenocTaBieHue yciayr MO MacCaXKUPCKUM IMEepeBO3KaM, CyOCHIMPOBaHHE
YacTH 3aTpaT IO MPOU3BOJACTBY Naccakupckux BaroHoB ¢ 2018 mo 2020 roxel no 1,5 mapa.
py0./ron [3], oka3an BIUSHUE HA POCT BBIMYCKA U BBIXOJ Cepbl pOCCUIICKOTO MacCaKupPCKOro
BaroHoctpoeHust U3 kpusuca 2015 roma. 2018 rox ¢ o6beMOM MPOM3BOACTBA MACCAKHPCKUX
BaroHoB 966 eaMHUI] OKa3al pocT B 2 pa3a 6osnblie, yeM B 2017 roxy. KitoueBbIM 3aka3unkom
BeicTynaeT AQO «@enepanbHas mnaccaxkupckas kommanus» (@IIK), mmanupyromumii 3a
CEMUJIETHUM TEPHOJ TOJYYUTh OKOJO 3,7 THIC. MACCAKUPCKUX BArOHOB PA3IMYHOU
koH(purypamnu y OAO «TBepckoro BaroHocTpouTenbHOro 3aBoga» (TB3), ecnu mepecuutarts,
TO nostyautcst 500 BaroHoB B roj.

Cornacuo mnporuozy UIIEM o6wvem mpousBojicTBa Tpy30BeIX BaroHoB B 2019 roay B
Poccumn moxkeT npeBbicuTh 75 ThiC. eaunuil, koraa B 2018 rogy Ob10 mpousBeneHo 68,9 Thic.
BaroHoB. TakuMm o6pa3om, pexopa 2012 roxa, korja BeIIycK cocTaBmil 71,2 ThIC. €AMHUIL, 110
utoram 2019 roga Moxet ObITH TIpeBbITIeH Ha 5,3% [7-10].
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Ha nansbiii MomeHT HaOmromaeTcst CTaOMIBHOCTh Ha PBIHKE MPOU3BOJCTBA BAaroHOB,
JIUAEpaMH KOTOPBIX SBJISIOTCS:

- OAO «TBepckoii BaroHOCTPOUTENBbHBIN 3aBOJ» — BBIIIYCKAET MACCa)KUPCKUE BaroHbl U
MOTOPBAarOHHbIN OJIBUKHOM COCTaB, BXOAUT B TpaHCMAIIXOJIIUHT;

- AO «YpanBaroHzaBoJ» — 3aHHMAaETCS BBIIIYCKOM TPY30BBIX BaroHOB, IUCTEPH,
TpaMBalHbIX BArOHOB;

- OAO «AnTaiiBaron» — 3aHUMAETCS BBIITYCKOM I'PY30BbIX BATOHOB U LIUCTEPH;

- AO «Tpancmam» — HOpPOM3BOJUT IYTEBYIO U BArOHHYK) TEXHHKY BXOJIUT COCTaB
«TpaHcMaIIXOJIOUHT» U OP.
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Pucynoxk 2 — CTouMOCTh OTIPYKEHHOW MNPOAYKIUH MPEANPUITANA  OTpaCIu

YKENIEe3HOA0POKHOTO MamnHOCTpoeHus B 2014-2018 rogax

AKTHBU3UPOBAIOCH MPOU3BOACTBO JIOKOMOTHUBOB C BCTYIUICHHEM B CHJTy TE€XHHUYECKOTO
pernamenTa TamoxkeHHOTO coro3a «O 0e30MacHOCTH KeJIe3HOJOPOKHOTO MOBUKHOIO COCTABa)
JUIi MAHEBPOBBIX JIOKOMOTHMBOB C 3ampeToMm Jomnycka co 2 aprycta 2018 roma Ha ceThb
MaHEBPOBBIX TEIUIOBO30B C MPOJJICHUEM CpPOKa CIIyKObl 0€3 COOTBETCTBYIOLIEH cepTH(PUKAIIUY.
OcHoBHbIMU Tipou3BoauTesIMU — AO «Tpancmamxonguur»y u AO «Cunapa-TpaHcnopTHbIe
MamuHb (BxoauT B «['pynmy Cunapa») B 2018 roay Ob110 npousBeneHo 597 JOKOMOTHBOB, a
Ha 2019 rox man coctaBui mopsiaka 673 eaAuHULL

OO0muit 06beM MOCTaBIEHHON 3a PyOeX MPOIYKLIUU COOTBETCTBOBal 326,1 MIH. IOJI.
win 42,8% ot obmiero oobema 3kcnopTa. PocT o oTHOIIEHHIO K MPEABIAYIIEMY FO1y COCTaBHII
30,3%.

Kak u oxwupanocs konHeny 2019 roma moka3blBaeT POCT HMMIIOPTa >KEJIE3HOJAOPOKHOTO
tpancriopra u3 EADC B 5,5 paza, no 6,1 Thic. eguHUL, a HUMIOPT KEJIE3HOJOPOKHOIO
TpaHCIOpTa W3 JalbHEro 3apyOekbsl, HANPOTHB, OXHAAET CHIbKeHus Ha 25% mo 1,2 Thic.
€AVHMUII.

JIunepamu no o0ObeMy 3aKynok poccuiickoi mpoaykiuu cranu Kaszaxcran (198,4 miH.
noit. — 61% skcnopra), Ykpauna (39,3 mun. nomn. — 12% skenopra), Octonus (26,6 MIIH. A0
— 8% skcnopra) u Upan (20 man. momi. — 6% skcnopra [11-14].

BoiBoabl.

EADC, no pa3HbIM OLIEHKaM, UMEET LIAHC CTaTh CAMbIM YCIIEIIHBIM CYXOIYTHBIM 3BE€HOM
(dbopMupYIOIIEIHCS CEeroaHsl CUCTEeMbl TPAHCKOHTHMHEHTAIBHBIX KOpuaopoB B EBpazum. U He
TOJIbKO Oyarojiapsi cBoemy reorpaduyeckoMy M T€OPKOHOMHUYECKOMY TMOJIOKEeHHI0. VMIMEeHHO
(hopMHpOBaHKE €TUHOTO TaMOKEHHOTO MpocTpaHcTBa aano Kazaxcrany, Poccum, Benopyccun,
Apmennu u Keipreizctany HeoOXoAMMble KOHKYPEHTHBIC TIPEUMYIIECTBA.

Peanmzamuss EADC nmaHHBIX MHPACTPYKTYpHBIX MPOEKTOB B paMKax SKOHOMHYECKOTO
nosica [llenkoBoro myru (DIIIIII) MO3BOMUT HE TONBKO CTaTh CBSBYIOUIUM 3BEHOM
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ToBapooOMeHa Mexay Kutaem m EBpomoif, HO W mapamienbHO Pa3BUTh JKEIE3HOIOPOKHOE
MalIMHOCTPOEHUE /7S 00ecreueHus: peabcoBoi TexHuKoM ctpad EADC u ux pernoHos.

Enunbie TaMOXEHHBIE MTPaBHUiIa HE TOJIBKO OOJETYMIIN TPAH3UT TOBAPOB IO TPAHCIIOPTHBIM
kopugopaMm EADC, HO U CYIIECTBEHHO COKpPAaTWUIM CPOKH JOCTABKHU TPYy30B M3 OJHOM 4YacTu
CBETa B JPYTYIO.

Tennenuuss cTaOUIBHOIO MOCTYNATEIBHOTO pocCTa B3aWMHBIX noctaBok B EADC
MIPOJIYKIIUU KEJIE3HOJOPOKHOTO MALIMHOCTPOEHUS 3a MOCJIEIHUE TPU roja ObUIO JTOCTUTHYTO
Omaromapst cJaeIyIoUM MEPOTIPUATHUSIM:

- B IIEPBYIO OYepesib, CO3AaHHON paboyeil Irpymie no Koonepauuu 1 UMIOPTO3aMEIIEHUIO
B IPHOPUTETHBIX OTPaC/AX MPOMBIIUIEHHOCTH MOJ HpeacenarensbcTtBoM wieHa Koierun
(MUHMCTpA) 110 MPOMBIIUIEHHOCTH U arporpoMbliieHHOMY KoMiuiekey EDK;

- (popMupoBaHUIO KapThl UHAYyCTpUanuzanuu EADC;

- CO3JIaHUIO TUIOMIAJKU I SKCIIEPTHOU IpyIIbl B cepe MPpOU3BOICTBA TIPOMBIIUIEHHOMN
MPOIYKIIMU JUIS KEJIE3HOJOPOKHOTO TPAHCIIOPTa;

- OpraHu3alyy Juaiora Mexay OelOopyCCKMMH M POCCHUMCKUMH MPEANPUATUSAMU IO
MMIIOPTO3aMEIIEHUIO TATOBOTIO IIpeoOpazoBartess Ui MOTOPBArOHHOTO MOJBM)KHOTO COCTaBa;

- CO3/laHu€ €IMHOTO MEePEeyHs 3aMHTEPECOBAHHBIX MPOMBIIUICHHBIX NPEANPUITUNA CTpaH
Co103a, TOTOBBIX y4acCTBOBATh B peain3allii COBMECTHBIX KOOIEPAIIMOHHBIX MMPOEKTOB B cdepe
MIPOM3BOJICTBA MPOMBIIUIEHHON NPOAYKUMU s JKEJIe3HOJOpOoKHOro TpaHcmoprta (80
npennpusTuit) u3 Apmenun, benapycu, Kazaxcrana u Poccun.
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Anoamna

Makanaoa memipocon JHCYK JHCIHE IHCONAYWBLIAPD MACHIMANLL  HADLIZLIHLIY  Ka3ipei
arcagoavivl manoanaovl. EADO endepi apacvinoazvl memipocon Keniei Kvlzmemi MeH oe3apd
cayoanvly e3apa acepiniy poii 0AANAHAObL, HCYK HCIHE IHCONAVUBIAAD MACHIMATILIHbIY KOJIEMI
MeH ounamuxacel kepcemineet. Keiioip TMJ] endepi men EADO memipaiconoapvinoa jdcyk dcane
HCONAYWBLIAD MACLIMANO0AY CANACHIHOARb] He2i32l MEeXHUKAIbIK-IKOHOMUKANLIK KopcemKiumep
benzineHo.

Tyitinoi ceszoep: memipocon Koaici, HCYK MACLIMAbL, HCONAYUILLIAD MACLIMATbL, HCYK
AUHATLIMbL, HCONAYUIBLIAD AUHATLIMYL, MALOAY, OUHAMUKA.
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Abstract

The article analyzes the current state of the rail freight and passenger transportation
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EARLY MODES OF TRANSPORT IN THE UNITED STATES

Abstract
The belief that modern alternative vehicles and modes of transport continue to fail
primarily for technical reasons glosses over the importance of the economic, political, social and
cultural dimensions of gasoline powered automobiles. This article investigates the changes that
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caused manufacturers and customers to abandon bicycles, horses, electric vehicles, cable cars,
trolleys, and trains and to overwhelmingly prefer gasoline-powered vehicles from 1890 to 1940
in the United States. It then focuses on the lessons that the historical transition to gasoline
vehicles offers modern policymakers.

Keywords: alternative vehicles, ‘“insurmountable” technical handicaps, horsedrawn
carriages, local and transcontinental rail lines, “Locomobile”, Electric vehicles (EVs), The Ford
Model T, gasoline automobiles.

1 Introduction

The allure of the gasoline automobile is somewhat perplexing. Its widespread use has
worsened dependence on foreign supplies of oil for many countries, inducing price spikes and
fuel shocks and transferring wealth to petroleum producers. Increased reliance on the car has
threatened the vitality of urban centers, required the construction of massive roads, highways,
and parking structures, degraded communities, and socially excluded individuals that do not own
vehicles.

Automobile accidents cause more than 1.2 million deaths per year and injure 25-50 million
more, making them the third largest contributor to death and injury in the world. Interstate
highways, avenues, streets, and boulevards are noisy and often congested, and gasoline vehicles
spew a variety of unhealthy pollutants and particles into the air, contributing to acid rain, ozone
depletion, and climate change [1].

Indeed, if we account for all of the costs needed to own and operate a conventional
automobile — that is, the time needed at work to pay for it, driving it, getting it repaired, cleaning
it, etc. — a car owner spends 1600 hours a year supporting their vehicle. If one averages all car
mileage in a given year by the time spent giving such support, we attain an average speed of five
miles per hour.

Despite its peculiar status in modern society, however, the rise of the gasoline automobile
was by no means inevitable. An almost limitless number of transit options existed for Americans
at the beginning of the 20th century. A resident of New York City could leave her apartment in
1899 and take an electric taxi to the subway, where she could catch an underground light train to
the Grand Central Terminal, ride a comfortable locomotive to San Francisco, disembark and
transit on a cable car or trolley, and then hail a taxi, take a horse, or walk to her final destination.
Yet Americans clearly preferred some forms of transportation over others. From 1895 to 1910,
electric automobiles were more common in most areas of the United States and Europe than
gasoline internal combustion vehicles. In the year 1900, manufacturers produced about 1575
electric vehicles compared to only 936 gasoline cars. The Pope Manufacturing Company, one of
the largest and most influential automobile manufacturing companies at that time, produced
primarily electric vehicles. Electric vehicles appeared in Chicago, London, New York, and Paris
as passenger automobiles and carriages, taxicabs, delivery vans, and even fire engines.

Many engineers and technical experts, including executives from automobile
manufacturers and trade associations, explain the demise of the electric vehicle and the rise of
the gasoline automobile as solely a technical matter. They note that electric vehicles (EVs)
suffered from a series of “insurmountable” technical handicaps, among these expensive batteries
with limited cycle lives and long recharging times, poor acceleration, a limited range between 50
and 80 miles (depending on road conditions), and solid tires needed to support the vehicles’ great
weight. Nonetheless, the belief that early electric vehicles failed primarily for technical reasons
glosses over the importance of the social and cultural dimensions of gasoline automobiles.
Technical explanations do not adequately explain why thousands of consumers purchased
electric vehicles at the turn of the century. Nor do they not account for why many successful,
progressive, and profitable companies continued to purchase EVs for commercial fleets through
the 1920s. This article investigates the changes that occurred between 1890 and 1940 in the
United States that caused manufacturers and customers to overwhelmingly prefer gasoline
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powered vehicles. It then focuses on the lessons that the historical transition to gasoline
automobiles offers modern policymakers.

The benefits of exploring the history of early modes of transport in the United States are
threefold.

First and most specifically, a deeper understanding of the impediments facing early
vehicles has much relevance to current debates about alternative modes of transport. In this past
decade, engineers and regulators have proposed natural gas powered cars, hybrid-electric
vehicles, vehicle-to-grid systems, flex-fuel automobiles, hydrogen fuel cells, ethanol, second
generation biofuels, coal to liquids, tar sands, oil shale, and a host of other alternative fuels and
modes as necessary to move away from dependence on gasoline and oil in the transport sector.
One recent study, for example, indicated no less than eighteen different options policymakers
could use to ease American dependence on foreign supplies of petroleum [2]. Understanding the
history of motorized transport, the impediments and challenges faced by vehicles at the turn of
the century, helps reveal how consumers accept particular modes of transport but reject others.

Second, an exploration of the early history of automobility renders visible the often hidden
negative externalities associated with conventional forms of transport. Gasoline vehicles have a
Janus face. Drivers often associate them with freedom and power but also frustration and danger.
We even use the term “accidents” to imply that the injury and death caused by automobiles is a
natural hazard rather than a manufactured risk. Millions of individuals take the existing
transportation sector for granted and tend to uncritically believe that its risks are acceptable. An
exploration of the rise and fall of early motor vehicles reminds us, however, that technological
development is not predictable, orderly, and progressive, and is instead episodic, contingent, and
negotiated. This article, in other words, reveals that the modern system of transport need not
have occurred, and thus need not always exist.

Third, and most generally, investigating the early history of motorization in the United
States emphasizes the role of social, cultural, political, and economic factors in technological
transitions. For modes of transportation, especially automobiles, are more than just functional
technologies. They are also means of identification; items of conspicuous consumption; possible
abodes of privacy, solitude, and ritual; instruments of aggression and skill; ceremonial initiations
into adulthood; and potential hobbies [3]. The development of particular modes of transport are
thus deeply altered and affected by social and cultural patterns of courtship, residence,
socialization, work habits, education, leisure, and suburbanization. Highlighting these factors in
the early history of the automobile has wider importance for those wishing to understand how
large-scale technological systems succeed and fail.

2 America adopts the electric vehicle, 1890-1905

At the start of the nineteenth century, no network of roads and highways existed in the
United States. Only in New England and between a few select cities such as New York and
Washington, DC, did a genuine highway system encourage regular stagecoach traffic, and most
transportation was undertaken on steamboats and ferries through waterways and canals. The first
American railroad, the Baltimore & Ohio, was planned only in 1827, and it was not until the
1840s that railroads became a dominant form of transportation. By the end of the nineteenth
century, however, a person seeking transport in the United States (and many other corners of the
world) had to contend with a bewildering array of different options. The early market was
divided into at least six distinct segments including those rooted in the world of the horse, those
wanting to rely on bicycles, those in favor of trains and subways, those displaying enthusiasm for
new steam-powered “horseless” carriages, those desiring gasoline automobiles, and those
preferring electric-powered vehicles. The 1890s saw early carriage, bicycle, steam engine, and
automobile manufacturers in the United States grapple with an infusion of new designs from
overseas, steady competition from other manufacturers, terrible road conditions, and social
disagreement about what motor vehicles ought to be. For a variety of technical and social
reasons, however, electric vehicles prevailed to become a highly preferred mode of transport by
1902.
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2.1 Horse

Because they were abundant and relatively easy to ride, an astronomical number of horses
and horse-drawn carriages were still in use at the end of the nineteenth century. Many horse-
minded individuals preferred to depend on horses for short distances and trains for longer
journeys. They denounced motor vehicles of all types for being too expensive, fast, dirty, and
dangerous, and a significant number also had financial stakes in the position of horses in
American society. These opponents of motorized transport attacked new gas- and electric-
powered machines as “devil wagons” and condemned them for their breakneck speeds and for
failing to promote basic standards of decency. Many of these individuals saw mechanized
transport as making roads impossible for anything but automobiles, rendering homes
uninhabitable because of dust and noise, and placing incredible burdens on taxpayers and
workers who had to finance and build roadways [4].

Notwithstanding these advantages, many automobile-minded individuals responded that
while horses were comparatively inexpensive, they were slow-paced, limited in range, noisy, and
filthy, often dropping excrement into the middle of the road and creating a “headache” for
government planners. Horse owner abuse resulted in dozens of horse carcasses rotting in the
street every day in large cities, and manure collection presented a substantial burden on
municipal budgets. Children wandering the streets to and from school frequently suffered the
environmental effects of dung and the sight of dead carcasses. Furthermore, horse-drawn
transportation required constant attention and care, so much that wealthy Americans seldom
managed horses themselves and often hired coachmen and grooms as intermediaries. The
unsightliness and stench of the stable lead most horse owners to keep their horses a respectable
distance from their residences. Over the course of a day's work, a horse team might cover 18-20
miles but at an average pace of three to five miles per hour. An experienced horse driver would
thus have to avoid pushing a team to exhaustion by providing frequent stops for water and rest.
These drawbacks significantly curtailed the use of horses as primary means of transport during
the beginning of the 20th century.

2.2 Train

Local and transcontinental rail lines offered quick, safe, and comfortable transportation
from coast to coast, and in combination with a personal horse or bicycle could typically fulfill a
person's entire transport needs. Light and heavy trains could battle inclement weather such as
rain or snow and even penetrate mountains through enormous tunnels. Trains did not require
self-operation and enabled passengers to relax, socialize, and sleep during their journey. Trains
were also the primary means of transportation for mammoth quantities of freight that had to be
moved long distances, and they were fueled by coal, a cheap, domestically available, and
plentiful fuel. Trains and subways also avoided congestion, which grew significantly from the
1890s to the 1920s, as streets constructed initially for horsedrawn carriages and pedestrians had
to accommodate a mishmash of trolleys, automobiles, bicycles, streetcars, and buses. Urban
commuters could effortlessly board a train and sit back as it traveled its own right of way and
gathered speed the moment it departed.

Railroads, however, were unable to retail their mass appeal. Their strict adherence to
schedules and timetables chaffed many passengers. While they avoided much city congestion
they were also bound to their tracks, and could only carry people to and from specific points.
Furthermore, trains came to be associated with corruption, pollution, and urban decay, and
railroad accidents and highly publicized boiler explosions stigmatized the train as being loud and
unacceptably dangerous.

2.3 Bicycle

Another serious contender was the bicycle, which gained popularity during the 1880s as
people became disgusted with horses and frustrated with railroads. Bicycles did not only create
political pressure for roads on which to ride (ironically facilitating the advance of steam,
gasoline, and electric automobiles), they also promoted a social and cultural norm of mobility.
While rail and ship transportation occurred only in accordance with rigid schedules, bicycles
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promoted a culture of individuality. The bicycle, unlike horses and carriages, was also a
machine. Riders could travel all day on a bicycle without having to stop other than to rest or eat,
and bicycles could easily be “stored” or “parked” by leaning them again poles or taking them
inside. Horses, by contrast, had to be saddled, watered, fed, rested, unsaddled, fed again, and
placed in a barn or stable at night. Relatively inexpensive, bicycles were more egalitarian than
horses (which could cost hundreds of dollars) and automobiles (which could cost thousands of
dollars) [5]. Contrary to these benefits, bicycles could not travel at exceptionally high speeds;
they required immense physical exertion up and down hills; they did not operate well in
inclement weather or at night; and transporting luggage and freight via bicycle was difficult at
best and disastrous at worst. The lack of well-paved and smooth roads also made bicycles
challenging to ride, and the rapid addition of automobiles and horses to ordinary roads
complicated navigation and resulted in bicycle accidents and fatalities.

2.4 Steam powered carriages

Because of the disadvantages to horses, trains, and bicycles, many riders, passengers, and
cyclists started quickly preferring motorized vehicles. The earliest and most widely accepted
option in the late 1890s was steam-powered horseless carriages. While locomotive engines were
bulky and large, stationary steam engines existed in many smaller sizes and were plentiful,
already in use at fire pumps, irrigation systems, and factories. Steam powered carriages could
reach much higher speeds than horses, bicycles, or locomotives, and even outdid gasoline- and
electricpowered vehicles for the first few decades. An 1897 Stanley Steamer could surpass
speeds of 120 miles per hour, and was relatively simple to operate with no gears to shift and
merely a steam valve to open and close. Those in favor of motorized steam transport were able to
foretell of a future where existing transportation methods would become obsolete, where every
family would own a steamer that could speed them safely and securely over smooth roads to any
destination. Steam carriage advocates promised a new “horseless age” that would free Americans
from the tyranny of railroad timetables and crowded seats of trolley cars, a vision of “autopia”.
The vision was so widely supported that by 1899 more than two dozen American manufacturers
produced hundreds of steam-powered vehicles, with the largest segment of the market dominated
by horseless steam-powered carriages such as the “Locomobile”. A transition to smaller, four-
wheeled, tiller-driven, privately owned, and distinctly urban centered mode of transport had

begun.
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Fig. 1 — The best selling 1901 locomobile, a steam powered “Horseless Carriage” [6]
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Although steam powered carriages did start momentum towards motorized forms of
personal transport, they possessed severe disadvantages compared to gasoline and electric
vehicles. The earliest vehicles took a good deal of time to “get up to steam,” and a major
problem consisted of water supply. Carrying enough water for a 20 or 30 mile excursion was
almost impossible, and public concern with boiler explosions (heightened from the earlier era of
steam locomotives) created serious public opposition.

2.5 Gasoline powered vehicle

Gasoline automobiles also existed during this time, although they did not resemble
anything close to their current form and also failed to gain widespread acceptance among
consumers. The internal combustion engine, which could be fueled by diesel or gasoline, was
invented and then perfected by Nikolaus Otto, Gottlieb Daimler, Karl Benz, Wilhelm Maybach,
and Rudolf Diesel in the 1860s and 1870s [7]. Most early models had a range between 20 and
100 miles, and in the mid-1880s a good deal of independent invention was occurring on designs
but only a very small number of internal combustion engines were being manufactured.

While the internal combustion engine became popular in Europe, particularly Germany,
most Americans lacked experience with it. Little was known in the United States about such
portable engines, and early models operated at very low horsepower. Awkward and poorly
understood ignition systems malfunctioned frequently, and gasoline vehicles were commonly
held to be noisy, shaky, and difficult to start. Their primary advantage, the inherent energy
density of gasoline compared to steam or electricity (or human and animal power), was largely
offset by low powered models, poor reliability, high manufacturing costs, and a scarcity of high
octane gasoline. These problems were further worsened by a failure of standardized machinery
and manufacturing processes, lack of uniform spare parts, and consistent roadside breakdowns
due to routine axle fractures, bearing seizures, and steering and suspension malfunctions.

2.6 Electric vehicles

Electric vehicles (EVs), in contrast to horses, bicycles, trains, steamers, and gasoline
vehicles, held many benefits, and became vehicles of choice from 1900 to 1905. Electrified street
cars already ran on electric motors, and significant advances in battery technology made electric
vehicles popular. Indeed, early EVs had developed far more extensively than other available
modes of transport by the turn of the century. Drivers considered passenger and commercial EVs
to be neater, and they were especially cleaner than gasoline and steam powered automobiles
since they produced no steam or odor. Commercial operators saw many benefits to EVs as well.
Commodity suppliers of coal, ice, and beer (among other goods) relied predominately on EVs to
distribute their products to customers. Managers found that EVs fit well into the pace of
transport: the electric truck traveled faster than the horse wagon, but not so fast as to encourage
joyriding or speeding (about the only practical use for a steamer). A battery could do with a rest
every now and then, enabling drivers to visit bars and other local patrons for “refreshment.” The
operating range of the electric truck was greater than a horse wagon but less than a gas-powered
automobile, so shop owners could increase delivery range while maintaining the same
distribution system but not have to radically reorganize their entire service and delivery routes.
For the risk-averse managers of typical delivery departments, it was easier to change only one
variable at a time by relying on EVs instead of overhauling the entire system for gasoline trucks
[8].

3 The rise of the gasoline powered vehicle, 1905-1940

Why, then, did gasoline-powered internal combustion vehicles prevail over EVs and other
modes of transport? This section divides the discussion into four interrelated categories:
technical, economic, political, and socio-cultural. Demarcations between each of the
impediments do not really exist in distinct and separate classes. For instance, the outbreak of
World War I created a mass market for gasoline-powered trucks and flooded American shops
with them after the end of the war, drastically lowering prices. Whether this is an example of a
political or economic impediment is unclear. The Woodrow Wilson Administration's plans to
develop roads and highways also increased the incentives for freight operators to purchase
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conventional vehicles as an alternative to rail transport. Was this factor economic or political?
The gasoline automobile was one of the only transportation options available to rural families
and farmers, creating a strong constituency in favor of the Model T and creating more political
support for the construction of highways. Is this a social or political factor? Dividing the “social”
from the “technical,” or even the “economic” from the “political” is counterproductive, since it
misses the point that such impediments exist in an integrated nexus, and it is done here only to
make such obstacles easier to identify.

3.1 Technical factors

That said, significant technical challenges did confront EVs, and they played an important
role in their demise. EVs required special time-consuming recharging stations, as most could
travel only 25 miles or so between charges, and their top speeds were usually less than 15 miles
per hour. While these lower speeds made them safer than steamers and gasoline cars, EVs
performed poorly in hilly areas or on rough roads, and were not well suited for mountains and
heavy freight. One critic writing a 1901 article for Life magazine was apparently stranded after
test driving an EV up a series of hills. The author wryly noted that “those who have gout should
avoid the electric machine, as a steady walk back home of thirty miles is not good for gout”. EVs
were thus practical for only short, urban trips that could be completed near charging stations and
cities. The gasoline vehicle, in contrast, offered a 70-mile range in 1905 and boasted top speeds
above 40 miles per hour.

3.2 Economic factors

Yet the technical factors tell us only a very small part of the story. While engineers and
mechanics were improving the internal combustion engine, the battery market for EVs became
fragmented and many EV companies went bankrupt due to mismanagement. Early gasoline
automobiles cost $1,000 to $2,000 whereas electric cars cost $1,250 to $3,500. The high initial
price of EVs convinced manufacturers to focus only on the luxury market, while those making
gasoline powered vehicles designed them for a greater range of consumers. Drivers found it
difficult and expensive to have EVs recharged at gasoline stations and hotels, which differed in
their rates for charging, while petrol stations listed prices clearly.

The mass production of gasoline vehicles improved their performance and lowered costs.
Henry Ford actively devoted his resources to creating a lightweight automobile for mass
consumption that could be produced in high volume. Ford, an engineer for Thomas Edison's
electric power company, might have begun work on EVs instead of internal combustion engines,
but decided that internal combustion engines presented a greater challenge. Ford already knew a
great deal about electricity, electric motors, wiring, and batteries, and where EVs did not appear
to require much ingenuity, the production of gasoline powered vehicles demanded immense
engineering creativity.

Once Ford chose the gasoline engine, he showed no apparent interest in altering his
decision, and the success of his business model greatly contributed to the adoption of the
gasoline automobile. Ford believed that rather than selling a small number of boutique and
expensive automobiles to relatively wealthy drivers, production at a larger scale could reduce
costs and also increase profitability. Ford's Model N, a premium two-passenger runabout with
front-mounted engine, debuted in 1906 for $500, making it the cheapest car on the market. After
introducing his Model R and Model S (essentially Model Ns with a few cosmetic upgrades),
Ford became one of the country's leading manufacturers, generating sales of 8243 vehicles
between October 1906 and September 1907. Ford scaled up his mass production techniques with
the Model T, which sat above the road like a high-wheeler but had more power than previous
models, doubling factory output each year in some cases. As a consequence, the price of the
Model T dropped from $850 in 1908 to $360 in 1916 and $298 in 1923. The Model T, in other
words, offered low-cost drivers their first high style adventure machine, and after it finally
defeated a collection of heavier and pricier touring automobiles in a 4100 mile race from New
York to Seattle in 1910, tens of thousands of people wanted one.
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Fig. 2 — The Ford Model T (Circa 1908) [9]

Business strategy played another role. Ford followed a policy at his company that dictated
against taking large dividends, or paying executives large salaries, and instead funneled all
profits back into research, development, and production. This enabled Ford to experiment with a
variety of manufacturing processes and a surprising rate of scrapping and alteration, eventually
producing a very effective assembly line [9]. Ford also, progressively, paid his workers very
well. In the 1910s, when the prevailing salary for factory workers was about $2 a day, Ford
hiked it to $5 and reduced the hours of the workday from nine to eight, raising the bar for the
entire automobile industry. All the while Ford was refining his marketing and production
approaches, EV manufacturers made a series of bungling business errors and poor strategic
decisions that saw their production costs soar, their market shrink, and many face bankruptcy
[10].

4 Conclusions

It is often mistakenly assumed that technological evolution occurs in a Darwinian world in
which all technological possibilities begin on equal footing and advance or stagnate according to
relative efficiency or social merit. Such an idyllic notion obscures the fact that all modes of
transport require government support. The diffusion of early vehicles in the United States, such
as EVs, steamers, gasoline automobiles, streetcars, and railways, has historically been a
conflicted process, occurring in fits and starts, associated with different visions and values,
success never guaranteed for any option, with eventual dominance achieved by gasoline vehicles
slowly over time. Transportation policy and technology thus emerge as the outcome of
contingent and uneven development that reflect not so much the planned needs expressed by
completely rational manufacturers and drivers, but encompass a web of overlapping technical,
economic, political, and socio-cultural elements and priorities.

Within such an environment, the relative success of the gasoline vehicle was connected to
more than mere technology. Even though EVs initially had many advantages over gasoline- and
steam-powered transport, including quieter operation, cleaner performance, and the seemingly
attractive vision of a “horseless America”, they ultimately faced rejection by consumers and
industrialists. EV technology, aimed at a luxury market, did not improve rapidly enough
compared to gasoline vehicle technology, which was mass produced for many different types of
drivers. EVs were more expensive than gasoline vehicles, had slower top speeds, were difficult
to charge, and were mostly confined to urban areas. As important, EVs came to be seen as old
fashioned and feminine; streetcars and trolleys as tools of corruption; trains as dehumanizing.
Gasoline automobiles, instead, were associated with individualism, social renewal, family
solidarity, meritocracy, and universality. Manufacturers shrewdly designed dealerships and
offered test drives, provided low cost financing and insurance, and implemented aggressive
advertising campaigns aimed at men, women, and families. Significant advances in design, many
borrowed from carriages, bicycles, trains, and EVs, increased the performance of gasoline
vehicles and reduced their cost. The social influence of rural populations, well publicized long-
distance races and tours, a series of automobile shows, and linkages between the automobile
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industry and other sectors of the economy convinced steel manufacturers, road construction
firms, advertising agencies, banks, financers, insurance companies, and politicians to support the
gasoline vehicle. Gasoline automobiles were zealously endorsed during World War I as a
military necessity, benefitted from many technological developments that improved their
efficiency and range while lowering their cost, were blessed with the construction of highways
and roads funded by taxpayers, and were supported by an effectively organized consortium of
automobile manufacturers and oil companies. Electric utilities, the primary fuel suppliers for
mass transit systems and EVs, and other stakeholders could not agree about how best to position
electricity as a fuel for the transportation sector, remained fragmented, and focused on other
markets.

The history of motorized transport in the United States reminds us that the success of the
gasoline automobile was seamlessly and intimately connected to business strategies, consumer
acceptance and values, political support, and economic performance. The relative failure of EVs,
streetcars, railroads, and other early modes of transport, and the rise of the gasoline automobile,
serve as an important reminder that the decisions we all make about transportation are seldom
about technology alone.
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TYPJAJIMEB A. — T1.F.1., npodeccop (Aamatbl K., Kazak KaTbIHac xKoJaapsbl
YHHUBepPCHTeTi)

PAXUMBEPIAUEB A.A. — okbITYlIBI (AJIMATHI K., AJIMAaThI KATBIHAC 7KOJAAPbIHbIH
TeXHUKAJIBIK-9KOHOMHKAJIBIK KOJLIEIAKi)

AMEPUKA KYPAMA HITATTAPBIH/JIA EPTE KOJIIK TYPJIEPI

Anoamna

Kaszipei 3amanzel 6anamanst kenix Kypaioapvl MeH KoK mypaepi comcizoikke Yulblpaiovl
O0eceH CeHiM, ey alObIMeH, MEXHUKANbIK cebenmepee OQUIAHbICMbL OEH3UHMEH MHCYPemiH
asmomoounb0epoiy  SKOHOMUKANBIK, — CAACU, JNEYMEMMIK JHCoHe MIOeHU  OJueMOepIiHiy
MaHbI30bLIbIEbIH  KopcemeOdi. Byn maxanada eHOipywinep MeH mancwlpvlc Oepyuinepoiy
gesocuneomepoeH, ammapoat, deKmpoMooOUIbOEPOeH, ACNANbL HCONOAPOaH, apoalapoOan Hecaue
nouvizoapoan 6ac mapmyvina sHcove 1890-1940 scvindap apanvievinoa AKIII-ma benzumnmen
Jocypemin Kejikmepee 6acbiMOovlK bepyine ceben bonean e3eepicmep Kapacmuipviizan. Cooan
KeuiH OeH3UHMEeH JCYpemin Koaikmepee KOwlyoiy 3aMauayu cascamkepiepee YCbIHaAMmblH
cabakmapwina Hazap ayoapulidaobl.

Tyitin co30ep: banama xenikmep, «eHcepiimelminy mexHUKAIbIK Keoepeiiep, am apoanap,
Jrcepeinikmi - JcoHe  MPAHCKYPILIKMbIK — memipaconl  dceninepi, «Jlokomobunvy, Onexmp
mawunanapvl (EV), Ford Model T, 6enzun asmomoobunvoepi.

TYPAAJIUEB A. — n.1.H., npogeccop (r. Anumarel, Kazaxckuii yauBepcuTeT nmyrei
COo00IIEeH )

PAXUMBEPJUEB A.A. — npenoaasareinb (I. AJMaTbl, AJIMATHHCKHI TeXHHUKO-
IKOHOMUYECKHUI KOJIJIeK IMyTeill CO00IeHus)

PAHHUE BUbl TPAHCIIOPTA B COEJJUHEHHbBIX IITATAX

Annomauus

Voéeoicoenue, umo cospemennvie albmMepHAMUBHbIE MPAHCHOPMHbBIE CPEOCMEa U BUObL
MPAHCROPMA NPOOOINCAIONM MEPNEMb HEYoauy, npedicoe 6ce20 NO MeXHUYECKUM NPUYUHAM,
NPUYKpAWUBAem BadCHOCMb IKOHOMUYECKUX, NOIUMUYECKUX, COYUALbHBIX U KYJIbMYPHBIX
acnekmos OeH3UHOBbIX asmomoobunel. B smoil cmamve uccredyiomcesi uzmenenus, Komopwvie
3acmaeunu  npouzgooumenell U KIUEHMO8 OMKA3AMbCS OM  8elOoCUnedos, Jjoulaoetl,
eKMpPOMOOUILell, KAHAMHBIX 00PO2, MPOJLIENDYCO8 U N0e3008 U 8 N00asIAUWeM OOIbUUHCEEe
npeonounu agmomoounu ¢ bensunogvim osucamenem 6 CLLUA ¢ 1890 no 1940 200. 3amem 6 nem
PACCMAMPUBAIOMcsi YPOKU, KOMOpble UCIOPUYECKULl nepexo0 Ha OeH3UHO8ble a8mMoMOoOUIU
npeonazaem cospeMeHHbIM NOTUMUKAM.

Knrouesvie cnosa: anvmepnamusHvle MpPAHCNOPMHbIE CPEOCMBA, «HENPeoOOIUMbLE»
MeXHUYEeCKUe NPensimcmeusi, KOHHble JKUNAJICU, MeCmHble U MPAHCKOHMUHEHMAIbHbIE
JHcene3Ho0opodcHvle uHul, «Jlokomoounvy, anekmpomoounu, Ford Model T, bOenszunogvie
asmomoounu.
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VK 628.34

TOUTOXKHUHOBA A.JK. — PhD, accoum. mpogeccop (r. Aamarbl, AKajaeMus
JIOTHCTUKHU H TPAHCIIOPTA)

HIYJIbLl B.A. — k.T.H., accou. npodeccop (r. Aamarbl, AkajeMusi JOTHCTUKH W
TPaHCIOPTA)

TAHKUBAEBA A.C. — wmarucrpant (r. AJmarbl, AKajaeMusi JOTMCTHKH WU
TPaHCIOPTA)

MPOIECC MOATrOTOBKU MAUTATEJIBHOM BOJBI JIJIS
KOTEJIbBHBIX YCTAHOBOK

Annomauusn

B cmamve paccmompenvt camvle 0cHOBHbIE 2Manbl NOO20MOBKY NUMAMENbHOU 800bl 05
KOMENbHbIX YCMAHOBOK C Yelblo NpedomspawjeHus 00pazoeanus Hakunu u xopposuu. /s
npeoomepaujenus 00paA306aHUss HAKUNU UCHOAb3VIOMCA pas3uble peazenmvl. B kauecmee
peazenma UCNONIb3YeM HYDROCHEM, pa3pabommanHou Gupmoti 000
«l'uopomexunsxcunupuney. Bolbop naubonee 3¢ghghekmusHoll npoepammspl OYUCKU 800bl OUEHD
yacmo onpeoensemcsi KOHCMpYKyuel CUcmembvl U XUMUYECKUM COCMABOM, UCHONIb3YEMOU 80ObL.
bracooapa npaxmuxe, cneyuarucmor QOO « [ uopomexunsicunupuney ooraoarom O0ILUUUM
ONbIMOM NPUMEHEHUSl BbIULEONUCAHHBIX MEXHOI02Ull, 4MmoO No380aiem um Oonee MmMOYHO
Haxooums Hauiyduiee ONMUMAlbHoe peuieHue npobnemvl. bvin  coeran 6v1600, umo
NePBOHAUANIbHASL OYUCTKA 800bl 8 COUEMAHUU C XUMUYECKOU NPOSPAMMOL 6HYMPEHHel OYUCTIKU
800bl NO360JUNM NOOOEPHCUBAMb ONMUMATLHBIL B00OXUMUYECKULL DedHCUM PAOOmMbl KOMIIO08,
CHUXICAs 3aMPamvl HA MeXHU4YecKoe 00CIyHCUBaHUE U PEMOHM 000PY008aAHU.

Knrouesvie cnosa: ouucmka 600vl, npedomepaujeHue HAKUNU U KOPPO3UU, KOMEbHble
yemanosku, — Hydrochem — yoanemue — mexanuueckux — npumeceil,  yMmsacueHue  800bl,
O0eMuHepanu3ayusl.

BBenenmue.

AKTyallbHOCTh PaOOTHl 3aKIIOYAETCs B NPUMEHEHUE PEareHTOB Ui MPeJOTBPAICHUS
o0pa3oBaHUsl HAKUOM TPH Mpoleccax MOATOTOBKM IHMTATEIbHONW BOJBI Ui KOTEIbHBIX
ycTaHOBOK. KOTINBI SIBISIFOTCST OYEeHb pACIpOCTPAHEHHBIM B Halleld CTpaHe H3-3a CBOETO
reorpauueckoro MOJOXKEHUs C JUIMHHBIMU TMepUoJaMu XOJIOAHOW morojel. PabGoTta kotTia
3aBUCHT OT €r0 aBTOMaTH3alliH, Ka4eCTBO ChIpbs U BOJbl. Boga sSBIsSeTCSI OCHOBHBIM HOCUTENIEM
MPUEMHUKOM M TEIJIOBOM JHEPrHH, KOTOpas CTAaBUT OYEHb BBICOKHE TpPEOOBAaHMS Ha €ro
kauecTBo. KauecTBO BOJBI Al KOTENBHBIX CHCTEM, YCTAaHOBJICHHBIX Ha YpPOBHE, KOTOPBIU
obecnieunBaer Oojnee Oe3omacHylo u 3G(EKTUBHYIO pabOTy KOTJIa C MHUHHUMAJIbHBIM PUCKOM
KOPPO3HWH U OTJIOKEHHUH [1].

[ToaroroBka mnHTAaTEIBLHOW BOJBI ISl TEIUIODHEPTETUYECKUX LIETIeH OCYIeCTBIsSETCS
COTJIACHO CIIEeIMATbHBIM TPeOOBAaHUSM: BCE MApOBBbIE KOTIIBI C €CTECTBEHHOW M MHOTOKPATHOM
MPUHYAUTETFHON LUPKYAsAIuMedl mpousBoauTensHocThio 0,7 T/4 M Oonee, Bce MapoBbIE
MPSIMOTOYHBIE KOTJIBI HE3aBUCHUMO OT MPOU3BOJUTENLHOCTH, a TaKXKe BCE BOJOTPEHHBIC KOTIIBI
JOJKHBI OBITH 000PYIOBaHBl YCTAHOBKAMHU ISl TIOKOTIIOBOM 00paboTku Boabl. He momyckaercs
MOAMUTKA CBIPOM BOJOW KOTIOB, 00OPYIOBAaHHBIX YCTPOWCTBAMHU JAJsl TOKOTIOBOW 00paboTKH
BOJbl. BpIOOp cmocoba o00paGOTKH BOJBI ISl TUTAHHS KOTJIOB JOJDKEH MPOBOAMUTHCS
CHeIHaTN3UPOBAHHON OpraHU3alueH.

Bona sBnsercs yHHMBEpcadbHBIM pPACTBOPHUTENEM U B TO K€ BpeMs HEIOPOTHM
TETUIOHOCUTETIEM JKUJKOCTH, OJTHAKO TAK)KE€ MOKET MPUBECTH K TMOBPEKIACHUIO MAapOBOTO HIIU
BOJIOTPEHHOTO KOTJa. B mepByro ouepenb, pUCKH CBS3aHBl C HaJIMYMEM B BOJE Pa3IMYHBIX
npumeceil. UToObl TpeqOTBPaTUTh U PEIIUTHh MPOOJIEMBI, CBS3aHHBIE C PabOTOM KOTEIHHOTO
000pyIOBaHUs MOKHO, TOJIBKO €CJIH SICHO TIOHUMATh UX MPUYHH.
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OcHoBHast YacThb.

BomonoaroroBka KOTJIOB COBPEMEHHBIMH METOJaMU U TEXHOJIOTHUSMH OOecreynBaeT
JOJTYI0 U YCIIEIIHYIO KU3Hb KOTEJIBHOMY 000PYJOBaHHIO, BBINOJIHOE HUCIIOJIb30BAHUE CPEICTB,
32 HCKIIOYCHHEM IIOCTOSHHOTO TEXHHUYECKOTO KOHTPOJS U OOCIY)KMBaHHUS, KaK 3TO
MPEJOTBPAILACT MOBPEXK/ICHHE B OTHOUICHUM KauyecTBa MUTATEIbHON BobI [2, 3]. B Tabmuue 1
yKa3aHbl TPeOOBaHUS K MUTATEIHLHON BOJIE.

Tabmuma 1 — [Nokazarenu kadecTBa mutaTelibHOUM BoJbI M Tapa o 'OCT 20995- 75 KoTibt
MapoBbI€ CTAllMOHAPHBIE AaBiieHreM 110 3,9 Mlla [4]

IToxa3arens CucreMbl TEIUIOCHAOKEHUS
OTtkpbITas 3akpsiTast
Temneparypa ceTeBoii Bopl, 'C

115 150 200 115 150 200
[Ipo3paunocTtsb Mo 40 40 40 30 30 30
upudTy, CM, HE MEHEe
KapGonaTtnas He nomyckaercs ITo pacuery OCT 108.030.47-81
KECTKOCTh, MKT- 3KB/KT,
pu pH 8,5
Conepxanne 50 30 20 50 30 20
PacTBOPEHHOTO
KHCJIOPOJIa, MKT/KT
Conepxanue 300 300/250 | 250/200 | 600/500 | 500/400 | 375/300
COEIUHEHHUH Kee3a,
MKI/KT
3nauenue pH npu oT 7,5 oT 7 1o
25°C 1o 8,5 11

Bononoaroroska /i cUCTeM OTOIUICHUS M TOPSYEro BOJOCHAOKEHUS BKIIIOYAET B ceOs
CJIETYIOIINE ATAIbIL:

1) 3Tan npeaBapuTebLHOH 00PA0OTKH BO/bI:

e MexaHuuecKas (puiIpTpanus U yJajleHue xKeje3a U3 MOIMUTOYHON BObl. ['psa3h, ecok u
JKeJe30, TMOMajalolikie B CHCTEMY C MOJMUTOYHONW BOJOHM, MPUBOAAT K BO3HHUKHOBEHHUIO
OTJIOKEHUH: B TpyOaX, paauaropax M TEIUIOOOMEHHHMKAaX, B MECTaX C HH3KOH CKOpPOCTBHIO
HUPKYISIUU BOJABI; K MOBPEKICHUIO M BBIXOJY W3 CTPOsl HACOCOB, KJIANMAHOB M 3aJBWXKEK, a
TakKe K Pa3BUTHIO CKPBITOM KOPPO3HH, KOTOpas MPHUBOJUT K IMOCTEIEHHOMY pa3pyIICHHIO
CUCTEMBI;

® yMsryeHHe MOAMUTOYHON BOJIbI OTOMUTEIBHBIX CUCTEM M BOJOTPEUHBIX KOTJIOB;

® JBYXCTYIEHYATOE YMSTYCHHE WU IEMUHEpaTn3alus Ui apoBbIX KOTJIOB;

® 3HAUUTENIBHO peXe Ha JaHHOM JTale TaKXkKe pemawT MIpoOIeMbl
IIEJIOYHOCTH, yIaJIeHUEe YIISKUCIOTHI (aexkapOoHu3auio) |3, 4].

TunoBast cxema XHUMBOJOMOJATOTOBKHU BOJBI Sl KOTJIOB C TMOMOIIBIO HMOHOOOMEHHBIX
(GUIBTPOB MpECTaBICHA HA pUCYHKE 1.

OueHp 4acTo C COJIIMH KECTKOCTU B BOJE, COJEPIKAILECH COCAMHEHHUE JKeTe3a, CyCIIeH3Un
WJIM SMYIIbCUU, KOTOPBIE TaK)Ke HEraTUBHO BIMSIIOT Ha paboOTy KOTJIa, HO 0OJIbIlIe IOPTAT padoTy
¢bunbTpa ymsArduresns, Tak cxema (UIbTpa yCTpaHEHHs jkene3a (oTOenumBaTens) wuiu Oolee, B
3aBUCHMOCTH OT Iiesiell. Eciiu HeT Takoro 3arpsi3HeHus, 3TOT (QUIBTP MOKET OTCYTCTBOBATh.

YactuuHoe obOecconMBaHHe BOJABI MPOUCXOIAUT MpH €€ ymsardyeHuu metogamu H-Na-
KaTHOHUpOBaHus, H-kaTHoHMpOBaHUS C ToOJOAHOW pereHepauueii, H- karnoHupoBaHus Ha
CIIa0OKUCIOTHOM KaTHOHHUTE [5]. B 3THX mpolieccax mMpOUCXOAUT U3BICUYCHUE COJICH KECTKOCTU

CHHIKXCHHUA
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M 4YacTUYHas WX 3aMEHa Ha KAaTHOH BOJOPOJA, KOTOPBIM pa3pymiaer OukapOOHAT-UOHBI C
MOCIEAYIOUM  yajeHneM oOpa3oBaBiuerocsi rasa wu3 Boabl. CreneHb 00ecCOIMBAHUS
COOTBETCTBYET KoJinuecTBY ynanenHoro CaCOs.

Pucynox 1 — TumoBas cxema XWUMIOATOTOBKM BOJbI I KOTJIOB C TOMOIIBIO
MOHOOOMEHHBIX (PUIBTPOB

[Tpu rmy6oxkoM 0OeCCOIMBaHUHU W3 PacTBOpPA YIAISIOTCS BCE MAKpPO- U MHUKPODIIEMEHTHI,
T.e. comn u npuMmecu. CTerneHb OYHUCTKA PACTBOpA MO KAXKJIOMY MaKpOAJIEMEHTY (KaTHOHY U
AQHWOHY) 3aBUCHUT OT CTETICHH MX CPOJICTBA K JAaHHOMY MOHHTY, T.€. OT PACIIOJIOXKEHHS B PsIax
cenekTuBHOCTH. [loaOupast HOHUTHI, CTETIEHD UX PETeHEPAIlMU U KOJTUYECTBO CTYIIEHEH OYHMCTKH,
MOXHO JOOUTHCS HEOOXOIUMOUW TIIYOMHBI OYHUCTKH BOJBI MPAKTHYECKH JFOOOTO HCXOJIHOTO
cocrasa [6, 7, 8].

Jocturaempiii mpu Na-KaTHOHUPOBAHUH TIIYOOKHUH 3(PPekT ymsardyeHus 100aBOYHON BOIBI
MOJIOXKUTEITFHO CKA3bIBACTCS HA YMEHBIIICHUN KaJbIIMEBOTO M MAarHUEBOTO HAKUIIEOOpa30BaHUS
B TETUIOOOMEHHOU araparype.

OnHocTyneH4YaThlii MOHOOOMEHHOW MOXKET TOCTHYb OCTATOYHOTO 3HAYEHUS YKECTKOCTH
nopsiaka 0,1-0,5 Mr-skB/J1, B 3aBUCUMOCTH OT Ha4aJIbHOM KECTKOCTH BOABI |5, §].

2) 3Tan XMMHU4YecKoil 00padoTKHU BOAbI.

[IpaBUIIbHBIN BBHIOOP XMMHUYECKOW MPOTPaMMbl KOPPEKIIMU KOTIOBOW BOIBI IO3BOJISIET
MPEAOTBPATUTh M OCTAHOBUTH KOPPO3UI0 M 00pa3oBaHWE HAKHUIIM M OTJIOKEHUHM B CUCTEME U
SIBJISIETCS. HEOOXOJAMMBIM YCJIIOBHEM JIOJTOBEYHONH M IKOHOMHOM pabOTHI JIFOOOTO KOTJIIOBOTO
arperara.

Ha pucynke 2 mnpuBeneHa THIOBas TEXHOJOTHYECKAas CXeMa BOJOMOATOTOBKH JIJIst
MapoBOr0 KOTJa C Jea’paTopoM, Bkitoyas no3upoBanue xumukatoB « HYDROCHEM» nns
00pabOTKH U KOPPEKIIUH KOTIOBOM BOIBI.

VY aaneHue MexaHu4ecKux mpumeceid. g ynaneHus ocaxk1aeMbIX (MIECOK, OKHCIIBI XKeJe3a,
comu CaCOs3 u apyrue TsKENbIE YaCTUILBI) ¥ B3BEIICHHBIX YACTHI] UCIIOJIB3YIOTCS MEXaHMIECKHE
GUIBTPBI pa3NUYHBIX KOHCTPYKIUH. [Ipy HE3HAUNTETBHBIX MEXaHUYECKUX 3arpsi3HeHusX (10 5,0
MI/JT), MOKHO YCTaHaBIMBATh KOMIAKTHbIE (UIBTPHI KapTPUIPKHOTO THMA (CMEHHBIE WU
MIPOMBIBHBIE), OCHOBHBIE JJOCTOMHCTBA KOTOPBIX MaJlble TadapuThl, BHICOKHE CKOPOCTh U TITyOHHA
¢wibTpanuu [8, 9].

IIpn conepkaHuu B BOJE B3BEHICHHBIX wYacTHI] Oojee 15 wmr/m, uenecoobpasHo
OCYILIECTBIATh (PUIBTPALIMIO HAa HAMOPHBIX (UIBTPAX ¢ KOMOMHHPOBAHHBIM CJIOEM (IIECOK +
anTpanut). OTUIBTPOBAHHBIE YACTUIBI, MO Mepe HEOOXOIUMOCTH, YAANSIOTCA U3 CIOS
MPOTUBOTOYHOU TPOMBIBKOW. B Hambolsiee CIOXHBIX CUTyalMsIX, MPU HATUYUHU KOJIIOMIHBIX
MpUMecei TPUMEHSIFOT KOATyJsSIUio U (DIOKYISAIUIO C MOCIEIYIOIUM OTCTOeM U (pUIbTpanuei
Ha HamopHbIX GuiabTpax [3]. TUNOBast TEXHOIOTHYECKAsT CXeMa BOJOIOATOTOBKU AJISi TApOBOTO
KOTJIa IIPE/ICTABIIEH B PUCYHKE 2.
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Pucynok 2 — TunoBas TexHOJIOTHYECKas cXeMa BOAONOATOTOBKY JUIsl TApPOBOTO KOTJIA

VYnanenne coeauHeHu# xenesa. Monnas Gopma M KOJIMUYECTBEHHOE COJEpKaHUE Keje3a
00ycNoBJ€Hbl HMCTOYHHKOM BoOJOCHaOkeHusa. HauOonblias KOHIEHTpAlusi pPacTBOPEHHOTO
Kele3a MPUCYTCTBYET B MOA3EMHBIX BOJIAX U3 apTE3UAHCKUX CKBAaXUH, TJIe OHO MPEICTaBICHO B
Bujie GukapOoonarHoro 3akucHoro xene3a Fe(HCOs3)2 [10].

Kak mpaBuno, ucnosib3yeTcsi OAUH WIM KOMOMHAIUS U3 HUXKE MEPEUHCICHHBIX METOJIOB
yaaJeHus KKenesa:

1. aspanus ¢ nocienyrmuM (pUIbTpOBaHUEM;

2. OKHCJICHHE C TOCIEAYIOIHNM (QHIBTPOBAHUEM;

3. okucnuTenabHble GUIBTPBI, PETEHEPUPYEMBIE HIIU HEPETeHEPUPYEMBbIE;

Meton o06e3kene3uBaHUs, B KaKJIOM KOHKPETHOM Clydae OIPENENIeTCs HCXOIs U3
MOHHOrO OanaHca COEAMHEHUN >Keje3a, a TaKkKe SKCIUTyaTallMOHHBIX U TEXHOJIOTHMYECKUX
BO3MOJKHOCTEH/TpeOOBaHUI KOMIIJIEKCA BOJOTIOATOTOBKH [ 1, 4].

HNemunepanuzanus. CHUKEHHE coJiecoJepkaHus B BOJE (IeMUHEpaIn3alus) B HaCTOSIIEe
BpeMsl 4allleé BCEro peaercs MeToJoM oOpaTHoro ocMmoca. JlemuHepanu3anusi MO3BOJISET
CHU3UTh  COJiecOAepaHHe  MOANUTOYHOM  BOABI, YTO TMPUBOAUT K  OTCYTCTBHUIO
HAKUI1e0Opa30BaHUs U CYIIECTBEHHOTO YMEHBIIICHHUS KOJTMYECTBA IMPOJTYyBOK B MAPOBBIX KOTIAX.

[Ipu nemuHepanu3aluyu U3 BOJBI YIAIAIOTCA MPAKTHUYECKU BCE MHUHEPAJbI, U HA BBIXOJE
MOJIy4aeTcsl BOJa OYEHb BBICOKOTO KauecTBa, MPAKTHMUECKH HE COJepiKalas pacTBOPEHHBIX
TBEpbIX BellecTB. Takas BoJa MCHOJIb3YyeTCs B KOTJIAX ¢ OYEHb BBICOKMM naBiieHueM (g0 170
aT™).

EcrecTtBennas 3ammura oT Koppo3uu. Bopja, 3amonHsiomas CUCTEMY, MPU HArpeBaHUU
pearupyer ¢ MeTaioM, oOpa3ys CION MarHeTHTa, 3aIIMIIAINNN OT KOPPO3UU. DTO SIBICHUE
mpescTaBisieT co00il ecTeCTBeHHbIN (IMPUPOJHBIA) MEXaHM3M 3allUThl 0T Koppo3uu. OIHAKO
oOpa3oBaBIIMIiCST CJIOW MarHeTUTa YAEPKUBAETCA Ha TOBEPXHOCTH MeTaljia JUIIb IPH
OTIpEJICIEHHBIX YCIOBUAX. BaKHBIM (aKTOpPOM, BIHSIOMIUM HA YCTOWYMBOCTH 3alIUTHOTO CIIOS,
SBJISIETCS BOAOPOIHBIN Toka3aTensb (pH) Boabl. [t moaepskanus ycTOMYUBOTO CI0S MarHeTuTa
Ha MOBEPXHOCTU MeTajula peKoMeHayeTcs, uToobl pH Bojbl B cucteme Obu1 B miepenenax 9,5-10.
[Ipu Hu3kux 3HaueHusx pH KpucTamibl MarHeTuTa OTPHIBAIOTCS OT MOBEPXHOCTH METailia U
HAYMHAIOT [UPKYJIUPOBATH MO cUcTeMe, oOpa3ys IUIaM YepHOTO I[BETa, KOTOPBIA MPUBOAMUT K
APO3HH TMOBEPXHOCTEH TEIIOOOMEHHUKOB, HAcCOCOB M TpyD, a Takke KO BCEM JPYrUM
OTpUIATENILHBIM TOCIEICTBUSAM, CBS3aHHBIM C oOpa3oBaHueM muiamMa. QOdYeHb Ba)KHO
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MIO/JIEPKUBATH 1IEJIOCTHOCTh CJIOSI MAarHETUTA, TaK KaK B MECTAaX pa3pblBa UM OTCYTCTBUS CIIOS
IIOBEPXHOCTh METa/Ia OyAET OTKPBITA JJIs1 BO3IEUCTBUS KUCIOPOJA, YTO NPUBEAET K KOPPO3UH.
Ha ocHoBaHMM BbIIIECKa3aHHOTO MOKHO CJEJIaTh BBIBOJ O TOM, YTO OYEHb BAYKHOW SIBISAETCS
XUMUYecKass o00paboTka BOABI B CHCTEME, IO3BOJIAIONIAS  MOJUIEPKUBATh  YCIOBHA,
HCKJIIOYAIOIINE BO3HUKHOBEHHWE M DPA3BUTHE KOPPO3UHM, U TaKUM 0O0pa3oM TapaHTUPYOLIas
JOJITHHA CPOK CITYKObI CUCTEMBI.

Kontpons pH. Xumundeckas oOpaboTka BOJBI B CHCTEME JOJDKHA BBIMOJHATHCS TaKHM
o0pa3omM, 4ToOBI MOAIEPKUBATH ONTHUMAaIBHBIN ypoBeHb pH. s koHTposs pH B ceteByro Bony
N00aBIISIOTCS pa3NU4HbIe peareHThl. [t moBeimenus pH MoxkeT ObITh NCIIOIB30BAH THAPOKCU
HaTpHSI.

[Ipu BBIOOpE omTMMANBEHOTO YpoBHs pH cieayeT yduThIBaTh, YTO MYHHLUTAIbHAS
CHUCTEMa TEIJIOCHAOKEHHUsI COCTOMT M3 MHOJXKECTBA pPAa3JIMYHBIX MaTepUajoB: CTallb, ME]b,
JaTyHb, HEpKaBerollasi cTanb U macTuk. HeiMu ciioBamu, 3HaueHue pH T0MKHO OBITH TakuM,
4TOOBI 00ECIEUUTh YCIOBUSL OTCYTCTBHSI KOPPO3HHM MaTEpHUaIOB, COCTABIISIOMINX cucTteMy. Jlis
CHUCTEM, MOJTHOCTHIO COCTOSIMX U3 cTanu, pH gomxen ObiTh B nmuamnaszone 8,8-9,6. 3nauenne pH
B CHUCTEME HUKOT/Ia HE JAOJKHO ObITh BhIEe 10,0, BbIIIE 3TOr0 YpOBHS HAUMHAETCS BHIMBIBAHHE
LMHKAa W3 JIATyHW W pa3pylleHue 3TOro marepuaia, a, CJIeJ0BaTelIbHO, YacTel CHCTEMBI,
M3TOTOBJIEHHBIX M3 Hero. Takum o0pazoM, BOJAOPOIHBIN MOKa3aTelb BOJBI B CHUCTEME JIOJIKEH
IIOCTOSIHHO KOHTposMpoBatbes. B cBoeil npaktuke OO0 « ' MaApOTEXNHKUHUPHHTY» UCHOJIB3YET
JO3UPYIOIINE KOMITJIEKCHI C aBTOMaTUYECKUM KOHTpoJieM ypoBHs pH.

3amuTa oT HaKuNM B KoTaax. Llens 00paboTku — HCKITIOUEHHE TPOOIIEM, KOTOPHIE MOTYT
co3/aBaTh Ja)k€ Majble KOJIMYECTBAa PacTBOPEHHBIX M B3BEIIEHHBIX Mpumeceil. OOpazoBaHue
HAaKWUIKA TPOMCXOJUT BCIEACTBHE pA3JIOKEHUs OMKapOOHATOB KajdblUsi M MarHusg Mpu
BO3JICHICTBUU BBICOKOW TemmepaTypbl. Hanuuume Hakumu Ha MOBEPXHOCTSAX TeriooOMeHa
MPUBOJIUT K CHWKEHUIO 3(PGEKTUBHOCTH PabOThl KOTJIOB, OOpPa30BaHHMIO YYAaCTKOB C OYCHB
BBICOKOW TEMIEPaTypoil, eperpeBy U BbIXOAY KaPOBBIX TPYOOK U3 CTPOSL.

Jlaxe HCMONB30BaHUE TMOATOTOBICHHOW (ylIajieHHe B3BELICHHBIX YacCTHUI], YAaJeHHE
Kese3a, yMATUYCHHE) MUTATeIbHOW BOJIbI XOpolero kadecta (oomei xectkoctu 0,002-0,02 mr-
9KB/JT) HE pEemHT MpodIeMy HakureoOpa3zoBanus. [ mpenoTBpamieHus: 00pa3oBaHUsT HAKUIIN
000 «I'mapoTEeXMHKUHUPUHTY YK€ Ha MPOTSHKEHUHM MHOTUX JIET HCIOJIb3YeT CJeIyIoIIne
peareHThl.

HydroChem 119 — 3T0 KOMIUIEKCHBIN KUIKUA XUMHAYECKUA MPOAYKT, TPUMEHSICMBIN IS
KOHTPOJISI IPOIIECCOB KOPPO3UH U HAKUIIEOOpa30BaHuUs B KOTJIAX HU3KOTO M CPETHErO AaBJICHUS.
[IpumensTbcss Ui KOTJIOB, KOTOpPBIE MOJMUTHIBAIOTCS —JEMHHEPAIM30BAHHON  BOJOM.
Taake =300°C, P=40 aT™m.

CaolicTBa:

HydroChem 119 — xumuueckuil peareHT, H3TOTOBJICHHBIM U3 QochaToB MIEIOUHON
MIPUPObI, AucnepreHToB, noaumMepoB. HydroChem 119 oGnanaet cneayonumMu cBOMCTBaMHU:

1. cBsI3BpIBAaET UMEIOIIMECS MOHBI COJIH JKECTKOCTH M XKEeJe3a,

2. TIpemsTCTBYeT O0Opa30BaHUIO TPYIHOPACTBOPHMBIX OCAIKOB, pasMsrdaer Ijam,
KOTOPBIH JIETKO yJANSIeTCs BO BpeMsl MPOIyBOK;

3. cnocoOCTBYET CO3/TAaHUIO PABHOMEPHOM 3alIUTHON TUICHKH Ha TOBEPXHOCTH METalla;

4. perynaupyer HIEJIOYHOCTh B IIpeieax, BbI3bIBAIOIINX HAUMEHBIITYIO KOPPO3HUIO;

5. CBA3BIBAET YIJIEKUCIOTY;

6. MpeAoTBpalllaeT BCIEHUBAHUE M YHOC KOTJIOBOW BOJBI Jake IPHU CUJIBHOM 3arpyske
KOTJIA.

HydroChem 140 mpumensieTcst [Uis CBSI3bIBaHHSI OCTATOYHOTO PACTBOPEHHOTO KUCIOPOIa
MPEeIOTBPAIIEHUS] KUCIOPOJHON KOPPO3HHM B XOJE JKCIUTyaTallud MAapOBBIX U BOJOTPEHHBIX
KOTJIOB HU3KOTO U CPETHETO JAaBleHus [5].

CsolicTBa:
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HydroChem 140 — oGecrnieunBaeT CBSI3bIBAHHE OCTATOYHOTO PACTBOPEHHOTO KHCIOPOJa
[MUTATEIBLHOM BOJIBI:

1. OBICTPO CBSA3BIBAET PACTBOPEHHBIN B BOJIE KHCIOPOI;

2. He BIMSET Ha KauecTBO I1apa;

3. KUAKUA XUMUYECKHH MPOIYKT, YI00€H B MCIIOJIb30BaHNH;

4. IPOCTO¥ KOHTPOJIb IO OCTATKY CYIh(UTOB B KOTIOBOM BOJIC;

HydroChem 160 — kOMIUIEKCHBIH peareHT ajisl KOPPEKIHOHHON 00pabOTKM BOABI B
nmapoBeix koTinax W TermiocuctemMax. HydroChem 160 wcmonb3yercs ¢ TENbIO CHUXCHHS
KOPpPO3UHU U HAKUIIEOOpa30BaHMsI B KOTIaX HU3KOTO U CPEIHETO JaBJICHMUSL.

CaoiicTBa:

HydroChem 160 — »9T0 mnpoayKT, OCHOBY KOTOPOTO COCTaBJSOT  ¢ocdaTsl,
KaTanu3upoBaHHbld  cynbhuT U 1menodb. HydroChem 160 sBnsiercs HETOKCHYHBIM,
9KOJIOTMYECKH YHMCTHIM mpenaparoM. OH NpUMEHSETCS ISl KOHTPOJIS MPOIECCOB KOPPO3UHU U
HaKWIeoOpa3oBaHUsl B KOTJIAX HM3KOTO W CPEOHEro JAaBlieHUs, M 00JaJaeT ClelyroIUMU
CBOWCTBAMM:

1. mpenoTBpallaeT HaKMIeoOpa3oBaHKE Ha TETJIOOOMEHHBIX TOBEPXHOCTSIX;

2. CBA3BIBAECT OCTATOYHBIN PACTBOPEHHBIN KUCIOPOLT;

3. HEeUTpanu3yeT YrojbHYI0 KHCIOTY U pEerylupyeT MIeJOYHOCTh B Ipefelnax,
BBI3BIBAIOIINX HAUMEHBIIIYIO KOPPO3HIO;

4. moanepKUBaeT PacTBOPUMOCTb COEIUHEHUN KpPEMHEKHCIOThl Ha MaKCHUMaJlbHOM
YpOBHE, o0ecriednBasi COOTHOIIIEHNE KPEMHEKHUCIOTHI U TIesiogHoCcTH (S102/m) B HE0OX0AMMOM
Jana3oHe, ’TUM MpeAoTBpaliaeTcss 00pa3oBaHNEe CHIIMKATHONW HAKHUIIW;

5. cocoOCTBYET YCIOBUSIM CO3JIaHUS U MOIEP KaHUs 3aIlIUTHON MarHeTUTHOM TJICHKH Ha
MMOBEPXHOCTU METaa.

HydroChem 524 — koMIIIEKCHBIH peareHT sl KOPPEKIHOHHOW 0OpaOOTKM BOABI B
nmapoBeIX KoTiMax u Termiocuctemax. HydroChem 524 wucnosb3yercs ¢ IENbIO CHHXKCHHS
KOPpPO3UHU U HAKUTIEOOpa30BaHUS B KOTJIaX HU3KOTO M CPEAHETO JaBJICHHUS.

CaoiicTBa:

HydroChem 524 — »3TO0 mpOayKT, OCHOBY KOTOPOTO COCTaBIAOT moymdocdarsl u
mucnepcadT. HydroChem 524 sBisieTcsi HETOKCHYHBIM, SKOJOTHYECKH YHCTBHIM TpernapatoM. OH
MPUMEHSIETCS A1 KOHTPOJIS MPOLIECCOB KOPPO3UHM M HAKUIIe0Opa30BaHUS B KOTJIAX HU3KOTO U
CpeIHero AaBJIeHUs, U 00JaJaeT CIeIyIOIUMH CBONCTBAMU:

1. mpenoTBpallaeT HaKUIeoOpa3oBaHKe Ha TETJIOOOMEHHBIX MTOBEPXHOCTSIX;

2. MOJJIEP)KUBAET PACTBOPUMOCTh COCIUHEHUIN KPEMHEKUCIOThI Ha MAaKCHUMaJlbHOM
ypOBHE, oOecreunBas COOTHOLIEHHE KPEMHEKUCIIOTHI U IenoyHocTd (Si02/m) B HE00X0AUMOM
JMana3oHe, ’TUM MPeA0TBpaIlaeTcss 00pa3oBaHUe CHIIMKATHONW HAKHUII;

3. COCOOCTBYET YCIOBHSIM CO3/IaHUS U TOJACP KaHUSI 3aIIUTHON MarHeTUTHOM TIJICHKH Ha
MOBEPXHOCTHU MeTasuia [S].

HydroChem 710/100 — >xugxkuii HMHTUOMTOpP KOPPO3UHU, KOMIUIEKCHBIH peareHT Ha
OpraHu4ecKkoil OCHOBe, IpeIHa3HaueH s 0O0paOOTKM MapoBBIX KOTJIOB JUIS 3allUThl BCEX
ITOBEPXHOCTEH.

JIaHHBI ~ XUMHYECKUI MPOAYKT 3alllMIAeT TEeIUIONepeAaloliie MOBEPXHOCTH OT
KHUCJIOPOJHOM KOPPO3UU U MAacCUBHpYeT MX. Mcmonb3yeTcs Ui MapoBbIX KOTJIOB C JaBJIEHUEM
10 140 at™ u Temnepatypsi 550 °C.

CaoiicTBa:

3TO MOJIHOCTHIO OPraHUYECKUH WHTMOUTOP KOPPO3UM AHOJTHOTO THIA HA MOJIMAMHUHOBOM
OCHOBE. AKTHBHBIM KOMIIOHEHTOM SIBJISIETCS KaTaJU3UPOBAHHBIA JTUATUITHAPOKCHAMUH
(DEHA), xoTopblii OBICTPO ¥ TOJHOCTHIO CBS3BIBAET OCTATOYHBIA KHUCIOPOJ HauWHas C
MUTATEIbHOTO TPAKTA U HAa BCeM NMpOTshKeHuU napoBoid cuctembl. HydroChem 710/100 co3nmaet
yciaoBus s (OPMHUPOBAHMS MPOYHOM NACCHBAIMOHHOW IUIEHKM Ha CTalIbHBIX M MEIHBIX
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MIOBEPXHOCTAX. HelTpanu3yer yrileKUCIOTY, HE IOBBIIIAET COJIECOJEP)KaHUE, HE BBI3BIBAET
KOPPO3HI0 MEJbCOIEPKALIMX CIJIABOB.
IIpeumyiecrsa:
Onaroaps *KUAKOW (hopMe JIErOK B UCIIOJIb30BAHUY;
HE YBEJINYMBAET COJIECOIEP/KAHUE BOJIBI;
He (OpMUPYET TOTIOJHUTEIBHBIN IIJIaM B KOTJIE;
HE KOPPOJUPYET MEb U MEJIbCOJIEPKALIIUE CIUIABBI;
5. HHU3KHE JO3UPOBKH.
Pexomenaanuu 1o 403MpOBaAHUIO:

1. UIS TIOCTOSTHHOTO JO3MPOBAHMS PEKOMEHIyeMas a03a oT 3 g0 7 mr/in. OnTuMalbHOM’
JI03UPOBKOii cuntaetcs 5 mr/a (5 r/m?).

2. Juis MacCUBallMU MOBEPXHOCTEH (MIPH KOHCEpBAUK UK IpoMbIBKe)- OT 50 10 100 mr/im.

Jnst  xumMudeckodr 00paOOTKM BOABI NMPUMEHSAETCS COBPEMEHHOE JO3UpYIolee
000pyI0OBaHHE BEOYIIMX MHUPOBBIX MPOU3BOJUTENEH, obOecrneunBaroniee OecrnepedoiiHoe
J03UPOBAaHUE MPOJAYKTOB MPOTOPIMOHAIBHO PACX0.Ly BOBI.

Br16op HanbGonee »3¢p¢pexkTuBHON MporpaMMbl 00paOOTKH BOJBI B 3HAUUTENIBHON CTENEHU
OTpEeeNseTcss KOHCTPYKIMEH CHUCTEMbl MW XUMHYECKMM COCTAaBOM HCIOJb3yEMOM BOJbI.
bnaronaps mHoronetHeil mpaktuke, cnerquanuctel OO0 «'uAPOTEXUHKUHUPUHT» 00JIaJat0T
OOJNBIIIM ~ OTBITOM TPUMEHEHHUs BBIMICONMUCAHHBIX TEXHOJIOTWH, YTO TO3BOJSET UM
0€301IM00YHO HAXOAUTh HanboJiee ONTUMAIBHOE PEelIeHHE MPOOIEMBI.

BbiBOABI.

[TepBuyHas BOJOMOATOTOBKA B KOMIUIEKCE C XUMHUYECKOW MPOrpaMMOi BHYTPUKOTIOBOU
00pabOTKK BOJIBI MO3BOJISIET MOAICPKUBATH ONITUMAIBHBIA BOTHO-XHMHUYECKHIA PEKUM PaOOTHI
KOTJIOB, MHUHUMH3UPOBATH OKCIUIyaTallUOHHBIE 3aTpaTbl Ha MNPO(UIAKTUKY U PEMOHT
000pyI0BaHUS.

OnucaHHble B HACTOSAIIEM MaTepHalie TEXHOJOTUH U METOAbl O0O0paOOTKH BOJIBI
MIPEJICTaBISIOT CO0OMl COBPEMEHHBI MOAXOA K peHIeHHI0 MpobjieM B CeTIX TeIo U
BOJIOCHA0)KEHHSA, B OCHOBY KOTOpPOTO TIOJIO)KEH MHOTOJETHHH MHPOBOW OMNBIT B 00JacTH
TEIUIOPHEPreTUKH U BojAocHaOxeHus. llpumeHeHHe  HOBOro  aBTOMAaTU3MPOBAHHOIO
000py/OBaHUSA U XUMUYECKUX MPOJYKTOB IMO3BOJSAT 3HAUUTEIHHO MOBBICUTH SKOHOMUYECKYIO
3¢ (HEKTUBHOCTD IKCILTyaTallud CHCTEM, 00ecTIeunTh OecriepeOoifHy0 paboTy U YBEIUYHTH CPOK
CITy0bI 000pYIOBaHHSI.
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KA3AH/IBIK KOHJBIPFBLIAPHI YIHIH KOPEKTIK CYABI JAWBIHAAY TOCLII

Anoamna

Maxanaoa koppo3zusinely andvii any Yulin Ka3aHOblK KOHObIPLLIAPHl YULIH KOPEKMIK CYyObl
0atiblHOay bl Hezi32l Ke3endepi cunammanzat. Kopposzuaueiy naiioa 60omysin 60106ipMay yiulin
apmypai peazenmmep Koaoauwviiaowvl. Peazenm peminoe 6i3 OO0 «luopomexunsicunupuney
komnanuscel a3ipnecen HYDROCHEM-0vr natioananamuiz. Cyovl masapmyovly ey muimoi
bazoapramaceln mayoay KebOiHece MCYUeHIH OU3AUHbIMEH JHCoHe NAUOAIAHBLIAMbIH CYObIH
XUMUATBIK KYpambimer anvikmanaovl. Toocipubeniy apxacvinoa OO0 «I uopomexunicuHupuney
MAMAHOAPLL HCOLAPHIOA AMANAH MEXHONI02USIAPObl KOIOAHYOa YiKeH madicipubeze ue, OV
o1apea MaceleHiy OHMAUbl wewimin 021 mabdya MYMKIHOIK Oepedi. Bacmankvl cyowsi
0aUblHOAy WK CyObl 0aUblHOAYObIH XUMUAILIK OagdapiamacviMer Oipee Ka3aHObIKMApOblH
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OHMAILILL  CY-XUMUSTILIK  JHCYMbBIC pedcumin  cakmayea, Xabovlkmvl Kymy MeH JHCOHOeY
UBIRLIHOAPBIH A3aUmyea MYMKIHOIK Oepedi 0eceH KOPbIMbIHObL HCACANOb.

Tyitinoi ce3dep: cyovl mazapmy, KaK NeH KOPPO3UAHBIY ANObIH ANy, KA3AHObIK
KoHOwbIpeviaapysl, Hydrochem, mexanuxanwviy Kocnanapowl anvin macmay, cyobl dcymcapmy,
OeMUHePATU3AYUSL.

TOIGOZHINOVA A.Z. — PhD, assoc. professor (Almaty, Academy of logistics and
transport)

SCHULTZ V.A. - c.e.s., assoc. professor (Almaty, Academy of logistics and
transport)

TANKIBAEVA A.S. — magistrant (Almaty, Academy of logistics and transport)

PROCESS OF PREPARATION OF FEED WATER FOR BOILER PLANTS

Abstract

The article describes the main stages of preparation of feed water for boiler plants in
order to prevent scale and corrosion. Different reagents are used to prevent scale formation. As
a reagent, we use HYDROCHEM developed by a company - OOO "Hydrotechengineering”. The
choice of the most effective water treatment program is often determined by the design of the
system and the chemical composition of the water used. Thanks to practice, the specialists of
0OO0O "Hydrotechengineering". have extensive experience in applying the above technologies,
which allows them to accurately find the best optimal solution to the problem. It was concluded
that the initial water treatment in combination with the chemical program of internal water
treatment will allow maintaining the optimal water-chemical mode of operation of boilers,
reducing the cost of maintenance and repair of equipment.

Keywords: water treatment, prevention of scale and corrosion, boiler plants, Hydrochem,
removal of mechanical impurities, water softening, demineralization.

VJIK 621

NEPEBEPTOB B.Il. - k.T.H., goueHT (Poccuiickas ®Degepamusi, r. Camapa,
Camapckuii rocy1apcTBeHHbIN YHHBEPCHTET IMyTel cO00IeH st )

ABYJIKACUMOB M.M. - cr. npenoaaBarenb (Poccuiickasa ®enepaumsi, r. Mocksa,
MockoBcKHi rOCYyAapCTBEHHBIN TexHUYecKkni yauBepcurter uM. H.D. baymana)

CEPUKKYJIOBA A.T. - k.T.H., cT. npenogaBareab (r. Aamarel, Ka3zaxckmii
YHHMBEPCHUTET IyTel COO0IIeHUs )

HAHOMATEPHAJIBI B TEXHOJIOT MU ®OPMOOBPA3OBAHUS JTETAJIEH
TPAHCIIOPTHOI'O MAIIMHOCTPOEHMUSA

Annomauus
Dopmoobpazosanue Oemanei U3 HAHOMAMEPUATO8 U NOPOUKOBLIX KOMHO3UMOS
MpAOUYUOHHbIMU U a0oumueHvimMu  (3D)  mexnonocusmu 6  YCIOBUSX — «YMHBIXY
npouzgoocmeennvix cucmem (VIIC) npedcmagnawom cROMCHYI0 OUHAMUYECKYIO CUCTEeMY,
KOMOPOU He0OX00UMO ONMUMALLHO YAPAsamb. 1 ubKocmy 1 9KOHOMUYHOCMb HOBOU NPOOYKYUU
Ha ocHnoge YIIC ¢ yugpposvim mooeruposanuem cunmesa mpaouyuOHHbIX U aO0OUMUBHBIX

103



ISSN 1814-5787. Ka3zakcran ennipic kemiri 2021, Nel

MEeXHON02Ul 3a8UCUM OmM Kauecmea mamepuand. AHanuz memooos noay4enus HaHoOMamepuanios
NOKA3al, Ymo 8 3Aa8UCUMOCMU CHOCODAa NONYYeHUs HAHOKPUCMALIUYECKUX MAamepuanos
Gopmupyemcs pasnuuHas CMpyKmypa HAHOMAmepuaios, GIUAWas Ha 2UOKOCMb U CKOPOCHb
BHEOPEHUsL HOBLIX MEXHON02UL, KOMOopble He0OX0OUMO KOHMPOAUPOBAMb U OUACHOCMUPOBAMb
JIa3epHbIMU, UHPPAKPACHBIMU, 80JIOKOHHO-ONMUYECKUMU OAMYUKAMU CUCTNEMbl KOMNbIOMEPHOT
momozpaghuu 015 obecneyenus Kavecmed, 6€30NacCHOCMU U IKOJIO2UYHOCMU 8 YCI08USX PAOOMbl
VIIC.

Knrouesvie cnoea: nanomamepuanvi, mexHonio2uu, Kauecmeo, OAMYUKU, KOHMPOIlb,
OUACHOCMUKA, CUCTEeMd, IKOHOMUKA.

Beenenue.

dopmoobOpazoBaHue neTanen B TPaAHCIIOPTHOM u PaKETHO-KOCMUYECKOU
MIPOMBIIIJIEHHOCTH OTJIMYAIOTCS BBIOOPOM MaTepuasioB, TEXHOJIOTHUEH M SHEpruei, KoTopoi
HE0OX0IMMO yNpaBiATh. [[pUMEHSIOT KaKk METaJUIMYECKHEe, TaK U HEMETAJUIMYECKUE MaTepuabl,
U CIUIaBbl, KOHCTPYKIIMOHHBIE W HMHCTPYMEHTAJIbHbIE CTald, MOPOUIKK W3 TUTaHA, aJIOMUHMUS,
KoOanbTa, HUKENs, MOJIMO/AEHA, KEPaMUKH, JIUTHS U T.J., U UX THOPOIIKOBBIE KOMIO3MLUHU (C
3aJJaHHBIMH (PU3UKO-XUMUYECKMMH CBOMCTBAMH) U YIbTPaUCIIEPCHBIE HAHOMATEPUAIBL.

KoMmmbroTepHoe KOHCTpyHpoBaHHE (MOJEIHMPOBAHKE) TOPOUIKOBBIX KOMIIO3UTOB U
HAaHOMATEepHAJIOB JJs TPAAULMOHHBIX W aJJUTUBHBIX TEXHOJOTMH HW3rOTOBJIEHMS JeTaeit
KOHCTPYKIMOHHOTO ¥ (DYHKIIMOHAJILHOTO HA3HAYEHUS KEJIE3HOJOPOKHOM TEXHUKH MO3BOJIUT: |
— MOBBICUTHh U3HOCOCTOMKOCTH B 3-4 pa3a; 2 — yCTaJOCTHYIO MPOYHOCTh MPU 3HAKOTIEPEMEHHOM
HarpykeHuu B 2-3 paza; 3 — oOecneuyuTb TBEPJAOCTh KEPAMUYECKUX COCTABJISIONIMX C
HaHOKpHUCTAUIMYEeCKOW cTpykTyporr a0 10000 Mma; 4 — BoccTaHaBiIMBaTh JETAIA C
COXpaHEHMEM 3aJaHHBIX XapaKTepUCTUK; S5 — TOJy4aThb YIJIEPOJHbIE W BOJIOKHHUCTHIE
0a3anbTOBBIC MaTepHalibl ¢ MpoyHOCTHIO 2500-5000 MIla 1 KOMIO3UITMOHHBIE MaTEpHUAITBI HA UX
OCHOBE C MOJUMEPHOW W YIIIEPOJHOW MATPHULEH M >KEIE3HOAOPOKHOTO MAIIMHOCTPOECHUS,
BKJIIOYAsi TA30MOTOPHBIE IBUTATEIbHbBIEC YCTAHOBKH [ 1-5].

OcHoBHast 4acCThb.

[Ipu u3roroBieHNM JOKOMOTHUBOB, BaroHoB, HTTC u T.A. UCMONB3YIOT KOMIUIEKTYIOLINE
COOPOYHBIX €AMHUII M JETadd U3 Pa3IMYHbIX MaTepUaATOB C IMPUMEHEHUEM aJbTepHATHUBHBIX
TEXHOJIOTUH M COBEPLIEHHBIX METOJOB pPACUYE€TOB KOHCTPYKIHMH, CIHOCOOHBIX H3MEHUTh
CTPYKTYPY KEJIEe3HOAOPOKHOIO Mapka. [I[puMeHeHne npoYHbIX U JIETKUX MAaTEpPUAIOB MO3BOJIUT
YMEHBIIUTh MacCcy U YBEJIMYUTh CPOK CIYKObI JeTalell, MOBBICUTh UX Ka4eCTBO, HAJIEKHOCTh U
JOJITOBEYHOCTb.

Knaccudukanus u ananu3 MeToJ0B U 000OpYIOBaHUS JUISl MTOTYYEHHUS YIbTPAIUCIEPCHBIX
MaTepuanoB (HAHOKPUCTAIIIUNYECKUX) MOKa3all (PUCYHOK 1), 4YTO B 3aBUCUMOCTH OT TOTO, KaKOi
UCIIOJIb3YEeTCS CIOCO0 MOJIydeHUs! HAHOKPUCTATMYECKHX MaTepuanoB: HAHOKPUCTAILIM3AIUS
aMOp(HBIX CIUIABOB, MJIA3MEHHOE, JIa3epHOE, AJIEKTPOB3PHIBHOE U TEPMHUYECKOE HCIapeHue,
MEXaHUYECKOEe  JIETUPOBAaHWE B  BBICOKOAHEPIeTHUECKUX  MENbHHUIAX  (aTTpUTOpax),
KOMITAKTUPOBAHHE HAHOMOPOIIKA, HMHTEHCUBHas Iutactuyeckas aedopmarus (MIIA) u T.14.
MOXKeT cGhOpMHUPOBATBCA pa3IUyHas CTPyKTypa HaHomatepuaioB [3-7]. TpeGoBanus k
ONTUMAJIBHBIM METOJIaM IIOJyYEHMs] HAHOCTPYKTYPHBIX MaTEpHUajOB JOJDKHBI OTBEYaTb: 1 —
MOJIydeHUE YJIbTPAJAUCIEPCHBIX (HAHOKPUCTAJUIMYECKUX, KBa3UKPUCTAIIMUECKUX) MaTEpUaloB
HEOOXOJAUMBIX pa3MepoB, (GOPMBI M CTPYKTYphI 0€3 MOTEpU HEOOXOIMMBIX HAHOCTPYKTYPHBIX
0coOeHHOCTeH; 2 — CTaOMIBHOCTh TEXHOJIOTHM MPOU3BOJCTBA HAHOPA3MEPHBIX MOPOIIKOBBIX

MaTepuasioB; 3 — BO3MOXXHOCTb KOHTPOJII M JIMArHOCTUKM arjoMepalud YacTHILl MU
pacnpeneneHuss UX No pasMepaM; 4 — 3KOHOMHUYHOCTH IIPOM3BOJCTBA HAHOKPHUCTAJUIMYECKUX
MaTepuasioB; S5 — 0e30macHOCTh OOpameHus C  YJIbTPAJUCIEPCHBIMH  MOPOIIKaAMH
(HaHOMaTepHasaMu).
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Komnaktuposanme MHTERRIBHAR [Inenounsie
YecKa

TIOPOIIKOB i e TeXHOIOTHH
Jiedopmanus

METO/bI ITOJTYYEHHUA
OB bEMHBIX HAHOMATEPHAJIOB

HMuTencusHoe
Kaetpommpyenas! o0nyuennue noToKoM
KPHCTAIUTH3ALMS W3 bHO-HAHOTEXHOIOIHH Y y
BEICOKOIHEPTETHHYECKHX
aMop(pHOTO COCTOAHMSA
YACTHIL

Pucynoxk 1 — Kimaccudukanusi MeTo10B 1OJIy4eHHs] 0OBEMHBIX HAHOMATEPHUAJIOB

—

Jlnst  BBIITyCKa BBICOKOTEXHOJIOTMYHOM TMPOMYKIIMM TPAHCHOPTHOM CHUCTEMBI ITyTEM
MOJICpPHU3AIIUY TTPOU3BOJICTBA HEOOXOIUM MIEPEXO0/T OT TPYIOEMKUX TEXHOJIOTHNA (TPAAUIIMOHHBIX )
K HaykoeMkuM (ammutuBHbIM AF Texnomorusm — 3D medath) W co3maHMEe Ha WX CTHIKE
aNbTEPHATUBHBIX (TMOPUIHBIX) TEXHOJIOTHM THma spray forming, oObeauHsAtOmuUx B ceds: 1 —
3arOTOBUTEIBHBIC  TEXHOJIOTMM  —  JUTeHHbIe  (IJIaBKa  MeTaylia),  IUIACTUYECKOTO
nehOpMUPOBAHUS; 2 — TEXHOJOTMM MEXaHUYECKOW 0OpabOTKM MaTepHalioB, BKJIIOYas
(UHUIIHBIE U T.JI.; 3 — TEXHOJIOTUW PACIbUIMBAHHUS MeTauia (MOPOUIKOBas METALTyprus); 4 —
TEXHOJIOTUU MeTauorpaduu  (METaUIOBEICHUSI), TEXHOJIOTMHM JIa3€pPHOTO H3JIYYCHHS |
IJIa3MEHHOT0 BO3ACUCTBUS U T.1. [1-5, 8, 9].

AnbTepHATHBHBIE (THOPHIHBIE) TEXHOJIOTUM TIO3BOJISIIOT HM3rOTABJIMBATh KaK HOBBIC
MaTepuasbl U CIUIaBbl, UMEIOIIUE BBHICOKYIO OJTHOPOIHOCTH MHUKpPO- U MAaKpOCTPYKTYpPBI, TaK U
MIPOU3BOJICTBO BBICOKOIPOUYHOTO MHCTPYMEHTAIBHOTO, IITAMIIOBOTO, TUTEHHOTO MHCTPYMEHTOB
U T.I., IOCPEACTBOM IOCIIOMHOTO HANBUICHUS (aTOMHU3alMK) MaTepraia u (GopMooOpa3oBaHue
3aroTOBKH JUTsl MOCenyoeil 00paboTKU TPaIuIIMOHHBIMU TEXHOIOTUSAMHU.

I'mObpumuapie w ammutuBHbie AF TexHomorumu [6, 9-12] cOmmkaer HCHOIb30BaHUE
Pa3IMYHBIX METOJOB MOCIOWHOTO CHUHTE3a, YTO MO3BOJIAET IMOJIy4aTh 3arOTOBKH ([ETalu) U3
KOHCTPYKIIMOHHBIX M CIHELUUAJbHBIX CIUIaBOB, KOMIIO3UTOB M HaHOMarepuaioB. OcHauieHue
o0opynoBaHus ISl OCYIIECTBICHHUS THOPHIHBIX TEXHOJOTHH (IUTEiiHOe W BaKyyMHbBIE MEYH,
yCTpOMCTBa TepMOOOPAOOTKH U MOPOIIKOBOW METAJUTYpPTryu) MPU M3TOTOBIEHUU MOPOITKOBBIX
KOMIIO3UTOB M HAaHOMAaTepUaloOB, OCHAIIEHHOE CUCTEMOM JMArHOCTUYECKOTO YIPaBIEHUS C
OBICTPOJACHCTBYIOIINM HCIOJIHUTEIbHBIM YCTPOMCTBOM u BBICOKOA()(heKTHBHBIMH,
OECKOHTAaKTHBIMU J1a3€PHBIMH, BOJOKOHHO-ONTHYECKUMH ATYMKAMHU KOHTPOJIS U TUATHOCTUKU
MO3BOJIUT YCTPAHHUTH MOTepu Marepuana a0 20% mpu pachblUIeHUH (aTOMU3AIUU U OCaXKICHUU
MeTajyla) ¥ TOJydaTh KadeCTBEHHBIC 3aroTOBKM THIIA JICHTHI, LWJIMHAPA, KoJbla (Tpyoda),
TYpOUHHBIX TUCKOB TuameTpoM 10 1400 MM, H3roTOBIEHUSI MHCTpyMEeHTa U T.A4. [1-5, 10-13].
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OCHOBOH TEXHOJOTMM B «yMHBIX» Ipou3BOACTBEHHbIX cucremax (YIIC) sBustorcs
TPaJULIMOHHBIE U anauTUBHBIE TexHOJorHH (AT) nimm nudpossie 3D-TexHonorun (3D-nevars),
BXOJsIIKE B cocTaB ruOkux npousBoactBeHHbIX cucteM (I'TIC), cocrosimeit u3: 1 — nuteitHoro,
Ky3HEUHO-IITaMIIOBOYHOTO, CBAPOYHOTO, Ja3epHOT0 U IJIa3MEHHOT0, epepaboTKH IIIaCTMACC U
KOMITIO3UTOB, TEPMUUYECKOTO MPOU3BOJCTBA U T.J.; 2 — MEXaHUYECKOI'0 IIPOU3BOJICTBA, BKIIIOUYAs
TeXHOJIOTUU (PUHUIIHOK 00padoTku wmarepuasnioB pe3anuem (OMP); 3 — cOopounoro
IIPOU3BOJICTBA; 4 — 00bEAMHEHHBIE JJOTUCTUUECKUE U NH(DOPMALIMIOHHO-YIPABIISIOLINE CUCTEMBIL;
5 — CAIIP KOHCTpYKUMH M TEXHOJOTHM, JUIsl CO3JaHUSI MHTETPUPOBAHHBIX TEXHOJOTUYECKUX
nporieccoB [7, 12-18]. Bueapenue mudpoBsix (aIUTUBHBIX) TEXHOJIOTHH HAa OCHOBE NU(POBOIA
3D-Mozenu, METOIOM NOCIOMHOTO JToOaBiIeHUs MaTepuaina B obnactu npoektupoBanus (CAD),
monemupoBanusi (CAE) m oOpabotka matepmanoB pezanuem — OMP (CAM), obGpabotku
marepuaioB gaBieHueM — OMJl (CAD) u T.n., Haxomdmuxcs B €IWHON 1HGPOBOH
texHonoruuyeckoin cucreme CAD/CAM/CAE BwI3Banio pazButue TexHoJorud 3D-meuatu c
KOHTPOJIEM M JUAarHOCTUKOW mapaMerpoB 3D-Moienu TEXHOJOTMYECKUMHU JaTYMKaMU O
ceueHusix CAD-mozenu. Iloctpoenune usnyueckoid MOAENTH MO CIEAYIONIEMY aJTOPUTMY: a) —
CUMUTHIBAaHUE TPEXMEPHON reomeTpuu; 0) — pa3OueHue MOJENU Ha TOPU30HTAJIbHBIE CEUCHUS
(ciomn); B) — MOCTpOEHUE CEUECHUH JIETAIN CJION 3a CIIOEM CHHU3Y-BBEPX IMO3BOJISIET OCYIIECTBIISATh
MIPOBEPKY Pa3JIMYHBIX MapaMeTpOB H3JeNus, YTOObl 3apaHee yCTPaHUTh BEPOSITHBIE AEPEKTHI
(HeucnpaBHOCTH), MPUBOJAIINE K OTKa3aM IpPHU HU3TOTOBJICHWU U PEMOHTE JeTalied, KOTopble
y)K€ TOTOBBI K OKciyatanuu B ycnoBusx PXJ [5-7, 12]. AHamu3 TEXHOJIOTHYECKUX
ocobeHHOCTel mpuMeHeHus 3D-meuaTu Ans W3rOTOBIEHUS M3Aenui (neraneil) mo uudpoBoit
Mozenu [1-5, 6, 7] mokaszam, 4To B pe3yibTaTe BHEAPEHUS AIUTUBHOTO TEXHOJOTUYECKOTO
obopynoBanuss — 3D-npuHTEepoB, BKIIOYas poTOpHble 3D mNpUHTEpHBIE TEXHOJIOTUYECKUE
MamuHsel [1-5, 7, 8-14, 15-18], nosBWIIKNCh HOBBIE TEXHOJIOTHMH, BBITECHAIOUINE TPAIAUIIMOHHBIE
TEXHOJIOTMM TIPOM3BOJCTBA JIMTEHMHBIX J€Taled M IITAaMIIOBOTO HWHCTPYMEHTA, JeTajieil
camoJietoB 1 pakeT, HTTC u BBICOKOCKOPOCTHOTO MOABUAKHOIO COCTaBa U T..

Tepmunsr AF(AM)-TexHonorun, o0Oo3HavaronMe aaauTHUBHBIN TexHosiorudeckuii (AT)
MIPOLIECC, OXBATHIBAIOT CUHTE3 MPOIYKIIMHU HA OCHOBE HOBBIX METOJIOB 3HEPTHH (HOPMUPOBAHMUS,
¢ukcauu ¥ COEIMHEHHUS CJIOEB Marephajla MeXIy co0Oil CHeKkaHueMm, CIUIaBICHUEM,
CKJICMBAHMEM, IOJIMMEpPHU3aUMed U T.1., B 3aBUCHUMOCTH OT KOHKPETHOM TEXHOJIOTHMU IIPH
dbopmooOpa3zoBaHu W3AETUKA  (AeTanel) CIOKHOW TEOMETPUH ISl  MEJIKOCEPUMHOTO
MIPOU3BO/ICTBA.

AnmutuBHble TexHoJorun (AT) Ha OCHOBE Jla3epHOM, MIaA3MEHHOM, JIEKTPOHHO-TYYEBOM
SHEPTHH MCTOJB3YIOT Hay4YHbIe pa3pa0doTku B obmactu teopun OMP u OMJI, 1uThs U cBapku,
METAJUIOBEICHUSI M TOPOLIKOBOM METAJULYpPrUH, Ja3epHON W IJIa3MEHHOW SHEPIHH, ONTUKE U
ANIEKTPOHUKE, CUCTEMaM JIMarHOCTUKUA WU YIPABJICHUS, JaTUMKaM U YCTPOMCTBAM KOHTPOJS U
T.J., KOTOpbIE peanu3yroTcs B 3D-NpUHTEPHBIX CUCTEMAaX, BKIIOYas pOTOpHbIE. MoTuBamueit
npumeHenuss AM(AF)-texnonoruii  sBiseTcs  ASKOHOMHYECKas  ILI€IECOOOpa3HOCTh U
s dekTUuBHOCTE (POPMOOOPA3OBaHMS H3JEIHS, 3aBHUCAINAS OT 3arpaT Ha TEXHOJIOTHYECKYIO
MOATOTOBKY M SBIISIIOLIASACA albTEPHATUBOM TPAJULMOHHBIM TEXHOJIOTMUYECKUM METOJIaM JUlis
MIPOM3BOJICTBA TMPOAYKIIMU. ODKOHOMHYEcKas 1enecoodpazHoctb AM (AF)-texHomoruit ans
MIPOM3BOJICTBA U PEMOHTa M3/Aenuil (meraneii) pabounx opranoB Typoun I'T]l, BanoB, a Takxke
JUISI HAHECEHUs 3alllUTHBIX W M3HOCOCTOMKHMX TMOKPBITUA M T.J. JOCTUTAETCs Mepen
TPAAUIMOHHBIMHM TEXHOJIOTUSIMHU 3a CUET COKpALICHUS BPEMEHHU U CTOMMOCTH IPHU MPOBEACHUU
KOHCTPYKTOPCKUX BApUAHTHBIX HCCIICTOBAHMIA.

[To rubpuaHOW TexHONOTMHM TUMNa spray forming mony4yarOT HOBBIE HaHOMAaTepHAlbl U
CIUIaBbl C YBETUYEHHBIM COJIEp)KaHHWE JMTHUS W KEPaMUKU, UMEIONINE YIydllleHHBbIe (T10
CPaBHEHHUIO C JIMTEHHBIMU CIUIaBaMHU), MPOYHOCTHBIE U H3HOCHBIE XapaKTEPUCTUKHU MPHU
MOBBIIIEHHBIX TEMIIEPaTypax M C 3aJaHHBIM KOA(PPHUIUEHTOM TEPMUUYECKOTO PACHIUPEHUS;
KOMITO3UITMOHHBIE MAaTepUANbI C KEpaMUYECKOW MaTpHUHON OCHOBOM (10 15%) ¢ moBBIIIEHHON
KECTKOCThIO U CONPOTHUBIEHUEM M3HOCY; pPa3HOOOpa3HbIE TMOKPHITUS C YHUKATbHBIMU
CBOMCTBAMM [UIsl NMPUMEHEHHMS B MHKPOBOJIHOBBIX YCTPOMCTBAaX M IUICHOYHBIX paguaTopax,
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UCTIOJB3YIOUINXCS B TEIEKOMMYHHKAIIMOHHBIX CHCTEMaX, a’dpOKOCMHYECKOW H OOOpOHHOMU
MIPOMBIIIIJIEHHOCTH, BEICOKOCKOPOCTHOM cocTare [1-4, 15]. B ocBoeHMM rHOpUTHBIX TEXHOJIOTUN
HEOOXO/JMM BBIMYCK MOPOIIKOBBIX MaTepHalioB M OOOpydOBaHMA JUIsI MX IPOU3BOJICTBA
(;uTeiiHple, TEPMOOOPAOOTKH, MOPOLIKOBOW METALUTYpTrHH, BaKyyMHBIE I€YM) W BHEIPEHUS
TEXHOJIOTUH M3TOTOBJICHHS Tpecc-popM (3aroToBOK) TYpOMHHBIX AMCKOB auameTpom a0 1400
MM U METAJUIOPEKYILEr0 MHCTPYMEHTAa U3 KOMIIO3UTOB M HAaHOMAaTEpHUaJIOB, 3a3BTEKTHUECKUX
crmaBoB AL-Si u cTanei pa3nuyHOTo Ha3HAYCHHUS.

I'uOpuaHble TEXHOJOTMHM B COYETAaHMHM C METOJaMU HMHTCHCHBHOM IUIACTHYECKOM
nepopmaruu  (MI1J]), KoTOpble OTHOCATCS K METOJaM OOpa0OTKH MaTepualioB JTaBJICHHUEM
(OM/I), no3BOJIAIOT MONYy4aTh HOBbIE KOHCTPYKIIMOHHBIE HAHOCTPYKTYpPHBIE MAaTe€pHallbl C
YHUKaJIbHBIMU ~ CBOWCTBAaMU CHUJIBHOIO HU3MEJbYEHHS 3€pHa J0 HaHopa3mepoB. Jlis
OCYILIECTBJICHUS  OOJBIIMX  IJIACTUYECKUX Jedopmanuii  HMCNONb3yIOT  TPaAUIMOHHBIE
TexHojoruyeckue mnporeccsl OMJI: mpokartka (pUCYHOK 2a), Kpyd€HUE IMOJ JaBJIECHUEM
(pucyHok 20), kOBKa (pUCYHOK 2B), paBHOKaHAJbHOE YIJIOBOE IPEcCOBaHUE (PUCYHOK 3),
BojoueHre u Jp. CymIHOCTh 3TUX METOJOB 3aKIIOYAETCs B MHOTOKPaTHOM HHTEHCUBHOM
mnactudyeckort aepopmaruu  (MITJI) caBura oOpabaTbiBaeMbIX MaTepUAlIOB IS CO3AaHHS
KOMITaKTHBIX CBEPXMEJIKO3EPHUCTBIX MaTepuayioB ¢ pasmepoMm 3epeH oT 10 mo 100 HM u
MOJIyYE€HUS MAacCUBHBIX 00paslloB ¢ OecHopUCTON CTPYKTYpOM MaTepuasna, 4ero He yaaeTcs
JOCTUYb KOMITAKTHPOBAHUEM BBICOKO/IMCIIEPCHBIX HAHOTIOPOLIKOB.

a 6 8
— | 38
—

=
g

Cxarue + kpyyeHue

a) mpokatka; 0) cxaTHe + KpydeHue; B) KoBKa — o0paboTka MarepuaioB gaBieHuem (OM/I)
Pucynok 2 — CxeMbl METO/I0B MHTEHCUBHOM I1acTuueckoi aedopmanmu (UI1J1)

Metonom paBHOKaHaibHOTO yrioBoro mnpeccoBanusi — (PKVYII) momywaror maccuBHBIE
HAaHOCTPYKTYPHBIE 3arOTOBKH pa3Mepamu 10 85 MM u JummHOM 10 300 MM, HpUrogHbIie s
UCIOJIb30BaHUs B MammHocTpoeHue. Ilpu peamuzanum PKVYII 3arotoBka (pucynok 3)
HEOJHOKPATHO MPOJABIMBACTCA B CIELUATbHOW OCHACTKE Yepe3 [[Ba MEPEeCeKaroIIUXCs MOJ
yriaom 90 rpaaycoB KaHajga ¢ OJUHAKOBBIMH TMOMEPEYHBIMU CEYCHHMSIMH (IIPU KOMHATHOW HIIU
MOBBIIIEHHON TEMIIEpaTypax, B 3aBUCUMOCTH OT Ae(hOpMHPYyEeMOTro MaTepHana).

«HaHOCTpYKTYpHOCTB» MaTepuana TMOJy4aroT 3a cueT JedopMallid  CABUTOM.
HanocTpykTypHBIlE Marepuaibl, BCJIECICTBHE OYEHb MaJOr0 pa3sMepa 3€peH, COoJepXk aT B
CTPYKType OOJbIIO€ KOJMYECTBO TIPAaHUI] 3€pEH, KOTOpPbIE WIPAIOT OIpPENENSIOUIyI0 pojb B
(dhopMHUPOBAHUH WX HEOOBIYHBIX (DU3MUECKUX U MEXAaHHUUECKHUX CBOMCTB.

[Ipu «TpamuIMOHHBIX» 3arOTOBHUTEIBHBIX TexHomorusx OMJ] (mpokaTka maTepuana Ha
MPOKATHBIX CTaHaX, KOBKA MOJIOTaX W BHUHTOBBIX Mpeccax M T.A.) MOBBIIIEHHWE MPOYHOCTH
Marepuaia COMPOBOXKIAETCS YMEHBIUIEHHEM €ro IUIAaCTUYHOCTH. HaHOCTpyKTypHpoBaHHbBIE 32
c4eT MHTEHCUBHOM mnactuueckoi aedopmaruu (UI1/1) matepuaibl IMEIOT BRICOKYIO TIPOYHOCTh
U YHUKAIBHYIO MiacTuyHOCTh. [l dopmupoBaHus HaHOCTPYKTyp Merogom MUIIJl Becbma
BAKHBIMM SIBJIISIIOTCS. HE TOJIBKO YMCIO IPOXOAOB, HO U OJHOPOJHOCTH HCXOJHOTO MAacCHBa,
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PaBHOMEPHOCTb pAacIpeesieHUs] BEIIECTB, COCTaBJIAIOMIMX CIUIaB, MO OOBEMY HCXOJHOTO
MaTepuana. ['uapuaHas TeXHOJOTHs Tuna spray forming mo3BOJIET MOJYYUTHh KadeCTBEHHBIN
s UTTJT maTepuan.

HepCHeKTI/IBHBIM HaIlpaBJICHUCM HCIIOJIb30BAHUSA HAHOMATCPHAJIOB ABJISICTCA MCTOL
MOJIIMXTOBKY  YJIBTPAJUCIEPCHBIX IIOPOLIKOB B PACHBUIMBAEMBIM pPacIllaB  OCHOBHOIO,
MaTpU4HOI0 MCTaJlia, IIaIOIHI/IfI BO3MOJXHOCTb CO3JaHUA YHUKAJIbHBIX CIIJIABOB C PABHOMCPHBIM
BKJIIOUEHHEM B OOBEMHYIO CTPYKTYpy MeTajllla HAHOYACTUIl PA3JIMYHBIX MaTepUajoB —
METaJJIOB, BKJIIOYAs pPEIKO3E€MEJbHbIE, OKCHUIOB MU Ip. C T[OMOILIbI0 OOOpyIOBaHUS —
aTOMaN3epoB, pEATU3YIOUIUX PACCMOTPEHHYIO TEXHOJIOTHIO. TEXHOJIOTMYECKMH IpouLecc
paciiblJIMBaHHA (aTOMI/I3aIII/I$I) MCTa/UIa U IIOJYUCHHUS IMOPOIIKa pPa3iM4€H B 3aBUCHMOCTH OT
HCXOJHOTO METaJla.

5 R
u.

Cxema npougcca PEYT

Pucynok 3 - CxeMa TEXHOJIOIHMYECKOTO TIpollecca PaBHOKAHAIBHOTO — YIJIOBOTO
npeccoBanus (PKVYII)

Texnosornueckas cuctemMa paclbUICHHs METANIMYECKOrO MOPOIIKa (aToMaii3ep) ABIsSETCS
MalIMHOW JJIs MPOU3BOJCTBA 3arOTOBOK M TMOPOLIKOB M BKIIIOYACT CIEAYIOIIME OCHOBHBIE
AJIEMEHTHI: | — MiIaBUIbHAS KaMepa ¢ IOHHBIM CIIMBOM; 2 — pacHbUINTENIbHAS KaMepa, T1ie CTPYIO
pacriaBIeHHOTO METAaJlIa, BHITEKAIOUIYIO U3 TUIABIIIBHON KaMephl, pa30UBAIOT Ha MEIIKUE Karlid
C TOMOIIBI0 BBICOKOCKOPOCTHOTO IOTOKa aproHa (BO3[lyXa) B 3aBUCUMOCTH OT HCXOJHOTO
MeTalyia U TpeboBaHMii K QopMe YacTHUEK TMOpOIIKa; 3 — JAMarHOCTUYECKas cucremMa
yIpaBJICHHS, COCTABHBIMHM YacCTSIMU KOTOPOH SIBISIOTCS CHCTEMa KOHTPOJS M JUAarHOCTUKH,
BKJIIOUasi OBICTPOJCHCTBYIONINI HMCIOTHUTENbHBI pabounii opraH; 4 — OyHKEp pacxoJHOTO
MaTrepuana; 5 — cTaHWHa MalllUHBI.

KoHCTpyKIus TEXHOJOTMYECKUX MAIMH MO3BOJISET MOIydaTh METall B CIUTKaX (CIUB B
U3JI0KHMILY), B BHJE NOpOLIKAa WM B BHJE spray forming 3aroToBku Ui MOCIEIyHOIIEH
oOpaboTku MarepuanoB AasienueM (OMJI)-mpokat, koBka, mrammnoBka. Co31aHUI0 THOPH THBIX
TEXHOJIOTUH, KOMIIO3UTOB M HaHOMarepuanoB i AF-mamuH, ucnosns3yercs aist (U3MKO-
XUMUYECKHUX HCCIIE0BAaHUM, OTpabOTKH TEXHOJOTMM JIMThS M MEXaHOOOpaOOTKH MaTepHalioB,
MOJIy4eHUsI TapTUH MOPOIIKOBBIX METAJUIOB AJS aJIUTHBHBIX MAIIWH BBIPAIIUBAHUS W3IEIUN
(uTeiHpIX HopM) U3 METAIUTMYECKUX MOPOIIKOB. [TosrydaeMblil MOpOLIOK UMEET ChepruIecKyro
reoMeTpuio yactull. JlucnepcHocts nopouika Bapeupyercs ot 10 go 100 mxm. Ilopomok Moxer
OBbITH JIOTIOJIHUTENBHO pa3/ieiieH Ha OTJeNbHbIE (PAKLIUU C MOMOIIBI0 CTAaHJAPTHBIX BUOPOCHT.
[[Iupokuii creKkTp pacIUIaBIsEMbIX METAJUIOB BKIIOYaeT MHUPOGOpPHBIE CIUIABBI M CILIABBI
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penko3emMenbHbIX MeTauloB. C  IENbl0 CHIKEHUS ONAcCHOCTU B3pbIBA IPELYCMOTPEHO
perynupyemMas aToMU3alus B BOJIE AJIs OJyYEHUSI METAITIMYECKUX TPaHyl.

TexHosornueckoe 000pyIOBaHUE YCIOBHO MOYKHO pa3/IeiMTh Ha JBE Ipymibl: 1 — BUJ
UCIIOJIb30BaHusl Marepuana: 1.1 — mopoukoBble KOMIO3UTHI U HaHOMAaTepuaibl; 1.2 — JIHUCTOBBIE

(IpyTKOBBIE) KOMIO3HMIMU MAaTEpUAIOB; 2 — HWCTOYHMK OJHEPruu g (GopmMooOpa3oBaHuUs
JeTanen.
B xauectBe wucrounuka sHepruu i AM(AF) — TexHonoruil SBISIOTCS SHEPruu

AJIEKTPOHHOTO JIyda M JIa3€pHOTO HW3JIYYEHHUS; TJIa3MEHHOTO0 M MOHHOTO BO3JICHUCTBUS WM UX
coueTtanusi (MOHHO-JA3€pHOE, MOHHO-TUIA3MEHHOE U Jp.), KOTOPOE TaKXKe MPUMEHSETCS s
TPAAUITMOHHBIX TeXHOJOTUH. TexHonoruueckoe oOOpPYIOBAaHHUE MPEACTABISECT CIOXKHYIO
JTUHAMUAYECKYI0O  CHCTEMY, OCHAlIEHHYI0  JUAarHOCTMYECKOM  CHCTEeMOW  YIpaBJICHHS,
TEXHOJIOTHYECKUMHU TaTYUKAMH U OBICTPOACUCTBYIOIINM HCIIOJTHUTEIBHBIM Pa00OYUM OPraHOM U
ap.

TexHONMOoTUH TOPONIIKOBBIX MaTEPHAIIOB HAa AUITMTUBHOM OOOpPYJIOBAaHHMM OCHOBAHBI Ha
CJIENYIONIMX OCHOBHBIX NpHHIMINAX: | — CKjJeuBaHue, 2 — CIEKaHHE C HCIO0JIb30BAaHUEM
Pa3IUYHBIX KOHIIEHTPUPOBAHHBIX BUIOB SHEPTHH.

1. CkienBanue NOpouIKOBOro Marepuaga. B 3D-npunTepax npoucxoauT paBHOMEPHOE
HaHECEHHME CJI0S TIOPOIIKAa Ha TUIOCKOCTh TOCTPOEHHUS C €ro TOCIEAYIOIINM BbIOOPOYHBIM
CKJICMBAHHEM IMOCPEICTBOM HAHECEHUSI CBS3YIOILIETO BEIIECTBA MEYaTHOM royioBkoM. [ToatanmHoe
HAaHECEHHE PAaBHOMEPHOTO CJIOS TOPOIIKAa W €ro CKJICWBAaHUE IMPOJOJDKACTCS A0 TIOJIHOTO
MTOCTPOCHUS JIETaJH.

B kauecTBe MaTepuana moCTpOEHHUS UCTIOIB3YIOT MOPOIIKHA METALNTHYECKUE, TUTACTHKOBHIE
Y CUJIMKATHI, JUIS TeYaTH JIMTEHHBIX (OPM MPH U3TOTOBJICHUS] METALTHYECKUX OTIUBOK JIIOO0OH
CIOKHOCTH M KoH(purypanuu. [To 3aBepiennn 3D-nieyatu ¢ UCHOIb30BaHUEM METALTHYECKOTO
MOpoIlIKa B KadyecTBE MaTepuana IOCTPOCHHS OOBEKT IOMENIaeTcs B Ie4yb A0 IOJIHOIO
OTBEPJICBAHUS CBS3YIOIIETO BEIIECTBA, 3aTEM OH M3BJIEKAEeTCS M ounmiaeTcs. B cnenyromei neun
M0 CHCIUATbHOW TEXHOJOTHH OH TPONUTHIBACTCS TMOPOIIKOBOW OpOH30M IS TOJTYYCHHS
TOTOBOI'O M3JIEJHUS C BBICOKUMH MEXAaHMYECKUMU CBOMCTBAMHM. Takxe MPUMEHSIETCS TEXHOJIOTHS
JUISi W3TOTOBJICHUS JI€TAId TEPMOIMEYaTalomel ToJioBKoil 3D-npuHTEpa BMECTO Ja3epHOM
TEXHOJIOTUYECKON CUCTEMBI.

2. Cnekanue NMOpPOMIKOBOro MarepuaJna. JlazepHble aJIUTUBHBIE TEXHOJIOTMH MO>XHO
pa3aenuTh Ha JBe Tpymmbl: TexHoJorud SLM u LMD, koTopble SBISIOTCS ajlbTEPHATUBOMN
METOJly CKJIEMBAaHHs MOPOLIKA CBS3YIOIIMM BELIECTBOM M HMEET CXO0XXHE TEXHOJoruu. B
KauecTBe MaTepuayla g MOCTPOCHHUs JETaly HCIOJb3YETCS IOPOIIKOBBIE MaTEpHAJIbL:
MOJIMCTUPOJI, KEPAMHUKA, CTEKJIO, CTallb, TUTAH, JFOMUHUM U IPyrue METaNIMYECKHUE CIUIaBbl U
HaHOMaTepHuabl.

Texnosorug SLM — celeKTUBHOE JIa3epHOE CIUIABJICHHE — IIOJHOE pACIIABICHHE
MOPOIIIKA JIa3epoM B OTIMYHE OT crekaHus. K 3Toil kaTeropuu OTHOCATCS Takue 00O3HaueHUs
texnosnoruu, kak SLS u SLA, DMLS wu ppyrue. Texnomorus (DMLS) — nazepnas SLS-
TEXHOJIOTUSl C IPUMEHEHUEM METAINIMYECKUX MOPOLIKOB JUISl BbIpAIIMBAHUS TOTOBOIO U3/EINs
(oOBeKTa) ¢ BHICOKUMHU MeXaHW4YecKUMU cBoiicTBamu. OCHOBHBIE MpeumylecTBa Metoga SLM
aJ/IMTUBHBIX TEXHOJOTUW: BBICOKAs TOYHOCTh M KAYECTBO MOCTPOCHMS CIIOKHBIX M3IECIUHA C
MOJIOCTSMH BHYTpH. OJJHAKO CKOPOCTH MOCTPOEHUS U pa3Mep BhIPALIMBAEMBIX JETallel B TaKUX
CUCTEMax OrpaHUYEHBI.

Texnonorus LMD — npsimoe nazepHoe ocakJeHHEe (BBIPAIlMBAaHKE) C HCIOIh30BAaHHEM
NpsIMOM TOJIayM MOPOIIKA WM MPOBOJIOKH HEMOCPENCTBEHHO B MECTO mocTpoeHus. K 3Toit
kareropuu oTHocsTcs TexHosoru: DMD, LENS, DM, MJS, no3Bositonine BeCT MOCTPOCHHUE,
Kak ¢ OOJIBIIUMHU CKOPOCTSAMHU, TaK U B oObeme. AHanu3 uccienoBaHuil [1-7] MOpPOIIKOBBIX
MaTepuanoB (HEp)KaBerolas CcTajib, MEIb, HHKENb, KOOAIbT, ATIOMUHUN WIW THUTaH),
MOMAaJAOIMX B JIyd MOUIHOTO Jia3epa AJisi OCaXJEHUS B paCIUIaBIEHHOM BHUJE Ha IJIOCKOCThb
MOCTPOEHHUS, TTOKa3aJl MOHMKEHHYI0 TOYHOCTh M OTPAaHMYEHHYIO CJIOKHOCTb BbIPAIIUBAEMBIX
JieTajen.
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Ananu3 npuMenenus: texHosjoruit SLM u LMD nans u3rotoBieHHs OJHONM U TOU ke
omopHoi netanu camonera Airbus A320, mpenHa3HAuEHHOW ISl KPEIUICHHS JABUTATENS IO
KppU1o U3 craBa MHkoHenb 718, yCcTOWYMBOM K BBICOKMM TEMIEPAaTypHBIM, XUMHYECKUM U
MEXaHUYECKUM BO3JEHCTBUAM, IOKa3aJl pa3jiMune Kak B CTPYKType IOJIyYUEHHOTO MaTepuana u
IIPOYHOCTU Ha pa3pblB U CXKATHE, TaK U B CICAYIOIIMX IapaMmerpax: 1 — BpeMs U CKOPOCThb
MIOCTPOCHUSI; 2 — JONOJHUTENbHAs 00paboTka; 3 — YpPOBEHb M KAauyecTBO JI€TaIM3alUH.
Buenpenne texnosnoruu SLM mnoka3ano BBICOKUH YpOBEHb M KAayeCTBO JETANU, HO HU3KUMN
YPOBEHb BPEMEHHM M CKOPOCTH IOCTPOEHMS, IO CpaBHEHUIO ¢ TexHosiorued LMD, B Bxozae
IIOCTPOEHUSI ~ OTCYTCTBOBAJIM  HEKOTOpble  OTBepcTus  (TpeboBanach  JONOJHUTENbHAs
MexaHudeckas  oOpaboTka  pe3anueM). Jleranb  W3rOTaBIMBACTCA  TPAAUIIUOHHBIMU
TEXHOJIOTUSIMU 3arOTOBUTEJILHOTO IMPOU3BOJACTBA (TEXHOJIOTUS JUThbs) U TexHosnorun OMP

(bpesepoBanue).
OddexTuBHOCTh HCMOAB30BaHUS AF-TeXHONIOTMH B MAIIMHOCTPOCHUH 3aBHUCHT OT
CJIO’)KHOCTH BHEJIPEHUS u cepTuduKauu JeTanew, MEePCIEKTUBHOCTH u

KOHKYPEHTOCIOCOOHOCTH (10 CTOMMOCTH), II€JI€CO00pa3HOCTH BHEIPEHUsT 00OpyAOBaHUS
MOCJIOMHOTO JIA3€PHOTO CHHTE3a METAUIMYECKUX W3ACIUNA B MEJIKOCepUuiHOE (CepuitHOE)
MIPOU3BOJICTBO  JleTaJlel  CJIO)KHOM TeOMETpUH B AaBMALIMOHHOW U JKEJIE3HOJOPOKHOU
MIPOMBIIIJIEHHOCTH, KOCMHUYECKON WHIYCTpUM M T.J. TEXHOJOTMM MPUMEHEHMS JHCTOBBIX
MOPOIIKOBBIX MaTepuanoB Ha AF-o0opynoBaHuMM B  KPYNHOCEPUMHOM IPOM3BOJCTBE
IJIaCTMACCOBBIX M3JEIHI JOHKHBI 00ECeunBaTh BBICOKYIO CTOMKOCTD mpecc-(hopM U MoTydarh
mo0yo GopMy H pa3Mepbl MOBEPXHOCTEH, BKJIIOYas 3aKpbIThIE IMOJOCTH, YTO BBI3bIBAET
HE0OXO0IMMOCTh HCIIOJIb30BaHUS METAJUIMYECKUX Mpecc-GopM M3 KauyecTBEHHBIX craneil. Jlms
MOJIyUYEHUSI W3JEIHI BBICOKOTO KauyecTBa HEOOXOOUMO OOECHeuuTh CTPOrHil M pPaBHOMEPHBIN
PeKUM OXJaXKICHHUS IJJacTMacchl B Ipecc-popMme: OXJaXJalolue KaHalbl  JOJIKHBI
MaKCUMAaJbHO MOBTOPATH (POPMBI HM3TOTABIMBAEMbIX H3JENIUNA, YTO HEBO3MOXKHO CJIENaTh C
MTOMOIIIBIO TPAJAUIIMOHHBIX TEXHOJIOTHH. ANTOpUTM AF-TEXHOJIOrMM M3roTOBIICHUS Tpecc-hopM
(pucyHOK 4) c HCHOJIB30BAaHUEM JUCTOBBIX MOPOUIKOBBIX MaTepHanioB: 1 — MpoeKTHpOBaHUE
m3nenuu (mpecc-opma) Ha KommbioTepe; 2 — ¢dopMa W pasMepbl OXJIAKIAIONIUX KaHAJIOB
COOTBETCTBYIOT ~ TEOPETHYECKHMM  pacyeTraM, TapaHTUPYIOUIUM  BBICOKOE  KayecTBO
M3rOTAaBJIMBAEMOT0 M3JeNus; 3 — MO pe3yidbTaTaM KOMIBIOTEPHOTO MPOEKTUPOBAHUS KaXKIbIN
CJION M3rOTaBIMBAETCS C MOMOIIBIO JIA3ePHON YCTAaHOBKU U3 JIMCTOBOTO MaTepuaia Tpedyemoil
Mapku; 4 — U3rOTOBJCHHbIE M3 JIUCTOBOTO MeETajula CJIOM mpecc-pOpMBbl, COOUpPAIOTCA,
C)KMMAIOTCSl C TIOMOINBIO CHEIHATbHBIX YCTPOWUCTB; 5 — MakKeT JHMCTOBBIX CJIOEB CBapHUBAETCS
mupdy3HOHHONH CBapKoil, mpuoOpeTass MOHOJUTHYIO KOHCTPYKIIMIO, COOTBETCTBYIOILIYIO I10
MPOYHOCTU UENBHOMY H3JEIHI0; 6 — 00paboTka MOBEPXHOCTEW H3AENHS TPAAUIMOHHBIMU
texnojorusimu  OMP u  tepmooOpaborkoii. TpaaulMOHHBIE METOJAbl  M3TOTOBJICHHUS
MeTaJTHYecKuX mpecc-hopM, B 3aBUCUMOCTH OT CIIOKHOCTH KOHCTPYKIIMH, TPEOYIOT OONBIINX
BpeMEHHBIX U (puHAHCOBBIX 3arpaT. Mcmosb3oBanue AT cokpaliaeT CpOKU MPOECKTHPOBAHUS
u3nenusi, obOecrneynBaeT uX Oojiee  BBHICOKOE KayecTBO. braromapss BO3MOXHOCTH
KOHCTPYHPOBaHHUS OXJIAXJAIONINX KaHAIOB JI000H (QOpMBI, pasMepoB U TPAaEKTOPHH, MPOIIECC
W3TOTOBJICHUS HW3JENHA B TaKUX Mpecc-popMax MOMKHO TMOJHOCTbIO aBTOMATU3UPOBATh U
00ecneynTh HaAeKHOCTh MOJTydeHUs] BBICOKOKAUeCTBEHHBIX U3ICNUH.

Ocob6enHoctbio TexHosoruid AF(AM), HMCHONB3YIOIUX JTy4eBOW HCTOYHMK TEIUIOBOM
SHEPIUH, SABJISIETCS HEOOXOIUMOCTh NMPUMEHEHUs CIEHUATBbHOIO MPOrpaMMHOTO OOecredeHus
VI peJaKTUPOBAHMS KOH(MUIYpaILMIO MOJAEPKEK U TEXHOJIOTUS UX yIAJEeHUS. DJIEeKTPOHHO-
JydeBas DHEPIHsl HCIOJb3YEeTCS B TEXHOJOTMUECKMX MallMHAX TUHa Arcam Uil IOJHOTO
pacriaBlieHUs] OPOIIKOBBIX KOMITO3UTOB (EBM-TexHOI0THS) ¢ KOHTPOJIEM TEIJIOBOI 3HEpruu
U TNapaMeTpoB METAUIMYECKOTO TMOPOLIKA HAIpPaBJIEHHBIM IyYKOM SHEPIUU DJIEKTPOHOB B
OTJINYME OT CIIEKAHUS JIA3E€POM.

B texnonornyeckom obopynosanuu ocyuiectieHuss AF-rexnonorun tuna IFF (Sciaky) B
KaueCTBE MCTOYHHMKA DHEPTUU Ul IJIABJICHHUS KOMIIO3UTHBIX M1 HAHOMAaTEPHAJIOB UCIIOJIb3YETCS
HU3KOTEMIIepaTypHas BbICOKOYACTOTHas IUIa3Ma ((akenbHBIA paspsn) IS  IOJTydeHUs
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HAaHOKPUCTAJUIMYECKUX MaTepHalIoOB IMpH (opMOOOPa30BaHUHM 3arOTOBOK MPUMEHSIOT TaKxkKe
IJJa3MOXUMUYECKUA CHHTE3 HU3KOTEMIIEpaTypHOM IutasMoil. Ilima3sMeHHBIE TEXHOJIOIWH,
npoTeKarolue npu temmneparype padoudero raza 8000-10000 °C, kornga BemiecTBO HaXOJUTCS B
COCTOSIHUM HHM3KOTEMIEpPaTypHOH TMJia3Mbl, HEOOXOJMMO KOHTPOJHMPOBATH U  YIPABIATH
BBICOKMMH TeMmIeparypamu. B Mmetaqyprum B IJIa3MOTpPOHAX IOJIY4arOT IOPOIIKOBBIE
MaTepualbl KOMIIO3UTHBIE C HOBBIMU CBOMCTBaMU. B MalllnHOCTpoeHUH MJIa3MEHHOE HalblJICHUE
(HaHeceHHEe) Ha IMOBEPXHOCTb JETaje YINPOUHSIOUIUX, TEPMOCTOMKHUX, AHTUKOPPO3UOHHBIX,
3alIUTHBIX W JAPYTrUX HOKPBITUH, BOCCTAaHABIMBAE€T W3HOIIECHHBIE IOBEPXHOCTU JIETaJIEH,
MOBBIIIAET KAa4eCTBO M HAJAEKHOCTh MAIIMH; MPOU3BOAUT IUIA3MEHHYIO pE3Ky Jito0Oro
MaTtepuaia TOJIUHON 10 250 MM; B 3aTOTOBUTEIBHOM KY3HEUHO-IIITAMIIOBOUHOM IPOU3BOJICTBE
HarpeBarOT 3aroTOBKM HHU3KOTEMIICPATypHOW BBICOKOYACTOTHOW TuTa3Mol  ((akenbHBIM
paspsA0M) U IPUMEHSIOT TPaJIULIUOHHbBIE TEXHOJIOTUH 00pabOTKU JaBJI€HUEM Ui U3TOTOBIICHUS
OTBEpPCTHI B MaTepuase, OCHOBaHHbIE Ha BHeApeHuu nmyaHcona KIIIM B mMarpuily (ITamMmnoBbIit
UHCTPYMEHT) C TMpeABapUTeIbHbIM (OPMUPOBAHWEM OTBEPCTHS B MarepHalleé 3aroTOBKH
(dakenbHbIM pazpsigoMm (DP), obmamaronire BBHICOKOW CKOPOCTHIO MPOTEKAHHUS MPOIECCOB M
SHEpro€MKOoCThI0 mpousBojacTBa. s koHTposnss PP (HU3KOTEMHIEpaTypHOW ILIa3Mbl)
pa3paboTaHO  HOBOE€  HMHBApUAHTHOE  BOJIOKOHHO-ONTUYECKOE  YCTPOMCTBO  KOHTPOJIS
temmneparypsl Tuna UPT-3, IPT-4.

Maen uzgenus

]
KoHcTpyupoBaHue
Ha KoMNbloTepe

PaznoweHue
CAD-mopenu
Ha TOHKWEe CNoOWn

HaroToBneHue
cnoees c
noMoLlbH
nasepa

'
OudpchbyanoHnan

cBapka
B Bakyyme

JdononHuTensHanA
obpaboTka:

- wnucpoBaHne

- nonupoBaHue

- apoAvpoBaHue HarotoBnenue
- 3aKanka - M3NENUA U3
CEepUMHOro
martepuana

PI/IC}’HOK 4 — AJ'IFOpI/ITM CO31aHUA Hpecc—(I)opM N3 JIUCTOBBIX NOPOUIKOBBIX MATCPUAIIOB

B 3aBucumoctu OT BHAa KOHHeHTpHpOBaHHOﬁ SHEPTUn KJIaCCI/I(l)I/II_II/Ipy'IOT INJIa3MCHHBIC,
QJICKTPOAYTOBBIC, JIA3€PHBIC, SJICKTPOHHO-JTYUCBBIC TCXHOJIOTUN HAIIBUJICHUSA WM UX COUCTAHUA,
MMpEACTaBJIAIOIINC coboit PaBHOMEPHOC OCAKIACHHUEC Ha NOBCPXHOCTH M3ACIIHA TOHKOI'O CJIOA
3aaHHOTO  BCIIECTBAa € HOCJIbIO TpHUAAHHUA  U3IACIIUIO JIOIOJIHUTEIIbHOM MMPOYHOCTH,
QJICKTPOMIPOBOAHOCTH, H3HOC0yCTOf/'I‘{HBOCTH B 3aBUCHUMOCTU OT BHJAa U I'COMCTpUU HU3ACIINA,
YCJIOBI/Iﬁ €ro sKCIlryatauuv, BuJia MaTcpuajia U3ACiiugd U €ro MaCcCol U T.J4. U OTpa6aTLIBaeTCSI B
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pe3yJbTaTeé MHOTOBAapUAHTHBIX HCCIeNOBaHMKA. Ha OCHOBE MOHHO-IIA3MEHHOW SHEPruu
pa3paboTaHbl TEXHOJIOTHH (METO/IBI) TNIA3MEHHON M HOHHOM 00paboTKH MaTepuaa 3aroTOBKH.

JlazepHoe wu3JIy4YeHHE YBEIMYMBACT MPOU3BOJUTEIBHOCTh, KadecTBO O0OpabOTKH W
IIOJIyYEHUE HOBBIX CBOMCTB IOBEPXHOCTH Marepuaja, HEJOCTYIHbIE TPaJWLMOHHBIM METOJaM
00paboTKKM MaTepHuasoB. YIpaBiIeHHE MMapaMeTpaMu Ja3epHOTo Jiyda, KaK MCTOUYHUKA HarpeBa
MaTepuajgoB, MO3BOJWJI pa3padoTaTh METOJbl TMOBEPXHOCTHOW JiazepHOW 00paboTKu ¢
KOHTPOJIEM U JIMarHOCTUKON KauecTBa CTPYKTYpPbl IMOBEPXHOCTHOIO CJIOS: TBEPIOCTb U
U3HOCOCTOMKOCTb, IIEPOXOBAaTOCTh M TIE€OMETPUYECKHUE PAa3MEPbI, «TPAHCHOPTUPOBKY»
JA3epHOr0  M3JIYy4YEHHs] B TPYJHOJOCTYIHBbIE MeCTa U HPOU3BOJUTH OOpabOTKy B
aBTOMATH3UPOBAHHOM PEXHME JUII HM3TOTOBJICHUS 3arOTOBKH (IIETalHM) PE3KOH, MPOOMBKOM,
CBAapKOM M3 JIMCTOB MeTajljla, KOMIIO3UTA, IIOJIMMEpa, KEpaMUKU MalbIMU MapTUSAMU B
MHOTOHOMEHKJIATYPHOM HPOU3BOJICTBE MAIIMHOCTPOCHMS. DHEpPrusl Ja3epHOTO H3Iy4eHHsS B
TUOPUAHON TEXHOJIOTHH MO3BOJISET MOJYYaTh TEXHOJIOIMUECKYI0, MHCTPYMEHTAJIbHYIO OCHACTKY
JUTEHHBIX U MITAMIOBBIX Mpecc-GpopM, MOPOLIKU U MaTepralibl (HaHOMAaTepHalibl) U pa3iIHyuHbIe
crutaBbl 1mupokoro cnekrpa nmo CAD-monenn Ha YCTaHOBKE C JIa3€pHBIM  H3JIy4YEHUEM
MoOIHOCTRIO OT 1 g0 5 kBT c ynamenuem 005051, 0OpaOOTKH 3aroTOBKM B pa3Mep IO
MOCA/I0YHBIM TOBEPXHOCTSIM, TEepMOOOpabOTKa M IMOJIydyaTh KAueCTBEHHbIE M3ACTUS U3
MaTEepHaJIOB C YBEIIMYEHHBIM COJIEPKAHUEM JINTUS U KEPAMUKU.

B nazepHoll TexHONOrMM IJii aBTOMaTHYECKOTO KOHTPOJIS M JAMArHOCTHKH Pa3MeEpOB,
JUHENHBIX TepeMEelIeHU, KadyecTBa MAaTepHalioB M M3JACIUA U Jp. aJIbTepHATUBHBIX
(ruOpUIIHBIX) TEXHOJOTMM MPUMEHSIOT H3MEPUTENbHYI0 ONTOBOJIOKOHHYIO, JIa3€pHYIO
TEXHOJIOTUIO (METOJbI), BKIOYash OECKOHTAaKTHBIN, OBICTPOJIEHCTBYIOIIYIO JAHATHOCTHKY
(Hepaspymaronuii KoHTpoJsb), obecrneunBas TouHOoCcTh 10 0,01% mnpu pasmepax ot 1-100
MHKPOH; OTIPEIEISTh CKOPOCTh 00hekTOB B nuamazone ot 0,0001 mo 50 m/c. JIazepHbie METOIBI
OECKOHTAKTHOM JMAarHOCTUKH, OCHOBaHHbIE Ha MPHUHIMIAX ToJorpapuu, IMO3BOJISIOT
oOHapyXuBaTh JePeKThl pa3MepoM J0 | MKM, ONpeAensaTbh CTaTUYECKUE U JUHAMUYECKHE
negopManuu pa3uyHbIX Aetanei. s yctpanenus Opaka u AeQeKToB AeTaneil, IPUBOAALINM K
OTKa3aM, IPUMEHSIIOTCSI CUCTEMbI KOMIBIOTEPHON TOMOTpaduu TEXHOJIOTUYECKUX MapaMeTpoB,
MO3BOJISIIOIIME TOJIy4YaTh TPEXMEPHBIM CKaH JeTald — HarjsiIHOe H300pa)KeHHe U J000ro
ceueHus: 00beKTa M 3-MEpPHOM MOJENU B IEJIOM, KOTOpas TakkKe MOXKET ObITh COMOCTaBlIEHA C
ucxoaHoit CAD-Mo/enblo U HCIO0Ib30BaTh B KAYECTBE KOHTPOJIbHO-AUArHOCTUYECKOM MAIIMHBI:
paspemienne g0 | MkM, To4YHOCTh wu3MepeHud 10 wmxm. Jlmg o00paOOTKM JTaHHBIX
TOMOrpaQUpOBaHusl, KOHTPOJHHO-IHMATHOCTHMUYECKUX M3MEPEHHIl U aHalu3a MNpUMEHseTcs
nporpamma VGStudui Max 2.1.

BriBOabI.

1. Ananu3 MeTofoB U 000PYAOBAaHUS [UIS MOJTYYECHHUS HAaHOMATEpUAIOB IMOKa3all, 4ToO B
3aBUCHMOCTH OT TOTO, KaKOH HCIHOJB3yeTCcs CHOcO0 TMOMY4YeHHs HaHOKPUCTAIIMYECKUX
MaTepuagoB:  HAaHOKpUCTAIM3alUMUig  aMOpHBIX  CIUIABOB,  IUIA3MEHHOE,  JIa3epHOE,
ANIEKTPOB3PHIBHOE M TEPMUYECKOE  HCIApeHHe,  MEXaHM4YeCcKoe  JIeTUpOBaHHE B
BBICOKOPHEPIreTHYEeCKUX  MEJbHUIAX, KOMIIAKTUPOBAHHWE  HAHOMOPOIIKA, HHTEHCUBHAA
wiactuueckas aedopmanus (UII) u T.n. MoxeT chopMupoBaThes paziuyHas CTPYKTypa
HaHOMATEepHAJIOB, BIUSIOUIMS HAa KayecTBO, TMOKOCTh U CKOPOCTh BHEAPEHHS] MHHOBAIIMOHHBIX
TEXHOJIOTUM.

2. AnvprepHatuBHble (ruOpunnbeie) TexHoloruu AF(AM) u cuHTe3 aJAUTUBHBIX U
TPaJMLIMOHHBIX TEXHOJIOTMYECKUX IPOLIECCOB IOPOIIKOBBIX HAHOMATEPHUAJIOB U KOMIIO3UTOB,
CIICUEHHBIX IMOPOLIKOBBIX 3arOTOBOK M JAPYrHE€ TEXHOJIOTMH, IMO3BOJISAIOT COKPaTUTh Pacxo]
MaTepHaJoB, DHEPrMM 3a CYET COBEPLICHCTBOBAHMS TEXHOJIOTMUECKUX IIPOLECCOB U
MaKCUMAaJIbHOTO MPUOIMKEHUs (JOPM U pa3MEpOB 3arOTOBOK K TOTOBBIM JETAJISIM, YMEHBIICHUS
00beMoB OMP Ha OCHOBE KOHTpOJII M JAMArHOCTHYECKOTO YIPAaBJIEHUS MOTOKAMH SHEPTHH
IEKTPOHHOTO Jy4a, Ja3€pPHOT0 U3IIyYEHHMs], IJIA3MEHHOIO 1 HIOHHOTO BO3JICHCTBHUSL.

3. ®opmooOpa3oBaHue eTaneil B MalIMHOCTPOSHUU OTIMYAIOTCS BHIOOPOM MaTepHalioB,
TEXHOJIOTHEH W DSHEpruei, KOTOpol HEOOXOJUMO YIpaBIATh MO IU(PPOBONH MOAENU IS
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M3TOTOBIICHUS KAYECTBEHHOW JeTalld JIOO0OW CIOKHOCTH C KOHTPOJEM U JUArHOCTHKOU
MapaMeTpoB JNaTYMKAMHU H YCTPOMCTBAMU MH]IYyCTPHAIBHBIX TOMOTPA()UIECKUX CUCTEM.

4. Obnactu >¢ddexruBHOr0 Mcnonbp3oBaHust AT 3aBUCAT OT CIOKHOCTH BHEIPCHHS H
cepruuKanMu JAeTajei, KOHKYPEHTOCIIOCOOHOCTH U IIeJIECOO0pa3HOCTH, IPOU3BOIUMBIX
METOJIOM MOCJIOWHOTO CHHTE3a ACTAJNECH, UMEIOIIUX CIO0XKHYK F€OMETPUI0O B MEIKOCEPUUHOM
MPOU3BOJACTBE B AaBUALIMOHHOM H KEJIE3HOJOPOKHOM MPOMBIIIIEHHOCTH, KOCMHUYECKOU
WHIYCTPUU, MEAULIMHE U T.[I.
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KOJIIKTIK MAIIIMHA KACAY BOJIIHEKTEPIH KAJIBIIITACTBIPY
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Anoamna

Hanomamepuanoap men ymmaxmer komnosummepoeH Oonuiekmepoi 0CMypii HcoHe
aooumusemi (3D) mexnonocusnapmern «axwliovl ouoipicmik xcyuenepy (AOXK) ocazoativinoa
Kaniblnmacmuolpy Oymailivl 6ackapy Kaxcem Kypoeii OUHAMUKATLIK JicyleHi 0indipedi. /[acmypi
JHCOHE a0ouUmMUemMi MexHoNo2UANap cunmesin yugprvix yreineymen (AOIK) mezcizinoeei scana
OHIMHIY ~— uKeMOiniei ~ MeH  YHemOLliei — mamepuandvly  CANACbIHA — OQUIAHBICbL.
Hanomamepuanoapowvl any adicmepin manoay HaHOKpUCMALObl Mamepuaioapovl any 20iciHe
OAUNIAHBICMbL HCAHA MEXHOLOUSANAPObL eH2I3VOIH UKeMOLiei MeH HCbLIOAMObIZbIHA dcep ememin
HAHOMamepuanoapovly 2pmypii KYpoliblMbl KAIbINMACAMuIHbIH Kepcemmi, oaapobi AOK
HCYMBLC HCAROAUBIHOA CANAMBL, KAYINCIZOIKMI HCIHE IKONOUSLTBLILIKIMbL KAMMAMACHI3 emy YUliH
KOMNbIOmepiK momocpagus dHcyueciniy naszepuix, UH@DPAKbI3bll, MATUbIKMbl-ONMUKALbIK
oamyuuxmepimen OaKbLIaAy HcaHe OUACHOCMUKALAY KAXHCEm.
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ouazHocmuKa, sHcyiie, IKOHOMUKA.
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NANOMATERIALS IN THE TECHNOLOGY OF FORMING PARTS OF TRANSPORT
ENGINEERING

Abstract

Forming parts from nanomaterials and powder composites with traditional and additive
(3D) technologies in the context of "smart production systems" is a complex dynamic system that
must be optimally controlled. The flexibility and cost-effectiveness of new products based on SPS
with digital modeling of the synthesis of traditional and additive technologies depends on the
quality of the material. The analysis of methods for obtaining nanomaterials has shown that,
depending on the method of obtaining nanocrystal materials, a different structure of
nanomaterials is formed, which affects the flexibility and speed of the introduction of new
technologies that need to be monitored and diagnosed by laser, infrared, fiber-optic sensors of
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the computed tomography system to ensure quality, safety and environmental friendliness in the
operating conditions of the SPS.

Keywords: nanomaterials, technologies, quality, sensors, control, diagnostics, system,
economy.
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OCHOBHBIE ACITEKTHI OBECITEYEHHW S IMTOKAPHOM BE3OITACHOCTH B
HE®TETA30BOM IMPOMBIIIIJIEHHOCTH

Annomauus

B oOannoti cmamve onucan cnocob myuienus noxcapog Hepmu u HedhpmenpooyKmos 6
8EPMUKATILHBIX CIMAILHLIX pe3ep8yapax nymem nooauyu neHvl ¢ 00pazosanuem HU3KOCIOUHOU
NJIeHKU HeNnoCcpeoCmeeHHO 6 MONIUBHbIL CI0U Ha OHO pesepsyapa. Kpamko usznoscenvl
npoodIeMbl MYUleHUsl NOAHCAPO8 8 pe3epsyapax ¢ niasarowjell Kpvlulel uiu Ha NOHMOHe Npu
MYUEeHUU NOAHCAPO8 IMANCHBIM cnocobom. OcHo6Hble npobiiembl: 3a2psa3HeHUe neHbl Heghmoio u
Hegpmenpooykmamuy, 8pems noovema HneHbl HA MNOBEPXHOCMb pe3epsyapd, NoseieHue
HeOOCMYNHbIX Ol MYweHusi «kapmanos» u op. Iloxkazanvl pe3yromamsl UCCIE008aAHUL
OCHOBHBIX COBPEMEHHbIX CUCmeM No 00ecnedeHur0 NoXCapHou 0e30nacHoCmu 00beKmos
Heghme2a30601 NPOMbILUIEHHOCMU, MAKUX KAK: MPAHCNOPMUPOBKA, nepepadbomKka u xpaHeuue.
Onucansl pe3ynbmamul UCCIe008AHUS NPOYeCca MYueHUs: N0AHCapa NieHKoobpasyrowerl neHoll 8
pesepayapax, a makdice UcCcied08anus colcme pmopcunmemuyeckux nex. Tax sxce npugeoeHvl
npumepvl  KOMOUHUPOBAHHBIX ~CUCMeEM N0 o0bOecnedeHulo NnoxicapHol 6e30nacHocmu Ha
NOHMOHHBIX De3ep8yapax.

Knrouesvie cnoea: noowap, megpmezazosas npomvluIeHHOCMb, pe3epsyap, NoHCApHAas
bezonacnocmo, 2oprodue HCUOKOCMU, NeHd, CUCEMa 8000CHAOICEHUsL, NONCAPHBIU CMBOL.

BBenenue.

B nannoe Bpems HedTerasoBas NPOMBIIUIEHHOCTh HUIPAaeT CaMmylo TJaBHYI pOJb B
SKOHOMHMKE Hallel CTpaHbl, oOecreunBas 3HAYUTENBbHYIO 4YacTb BAaJOBOTO BHYTPEHHETO
MPOJAYKTA, a TaK )K€ IMOCTYIJIEHUH HAJIOTOBBIX OTYMCIeHUU. CaeaoBaTeNbHo, U3 3TOTO CIEAyeT,
YTO JaHHas OTpacib J0JDKHA HEMPEPHIBHO PAa3BUBATHCA M COBEPIIEHCTBOBATHCS, 0€3 Yero
HEBO3MOYKHO YIIYYIIEHHUE COLIMATIBbHO-DKOHOMHUYECKOTO IOJIOKEHUS CTPAHBI U PELIEHUE CTOSIINX
mepen HeW crpaternyeckux 3aaad. OOHMM U3 OCHOBHBIX HampaBleHUH HedTerazoBoit
npoMeIeHHocTH Kazaxcrana siBnsieTcst 100bIYa, XpaHEHUE W, KOHEYHO e, TPAaHCTIOPTUPOBKA
roToBOM mpoaykuuu (HepTh U ra3). B To ke Bpems 1aHHAs MPOMBIIIEHHOCTh 00IaaeT PsSaOM
Ype3BBIUYAHO OMACHBIX PHCKOB, TaKUX KaK IOXKapO-B3phIBOONACHOCTh. (O0nagas BBICOKOMH
MOKapHOM OMAacCHOCThIO, He(TerazoBas MPOMBIIIIEHHOCTh BCETJa BiedeT 3a co0oil Oombiiue
PUCKM paclpOCTPAHEHUsI MOKApPOB U PA3JIMYHBIX TEXHOTEHHBIX aBapyUil Ha BCEU TEPPUTOPUU
HedTerazonobbiBatoiero mnpeanpusaTus. CKOIUIGHHE OTPOMHBIX KOJIWYECTB TIOXKapo - H
B3PBIBOOIACHBIX BEMIECTB HA OTHOCHTEIHHO MAJOW IUIOMIAJd OOBICHSIET BEPOSITHOCTh

116



Ipowmsinensslii Tpancnopt Kazaxcrana 2021, Nel  ISSN 1814-5787 Nel, 2021 Industrial transport of Kazakhstan

BO3HHMKHOBEHHUS KPYIHBIX TO0KAPOB M B3PBHIBOB C KaTaCTPOPUUYECKHUMH TOCIEACTBHIMH,
MPUBOSIIUMEU K 3HAUUTEIbHBIM SKOHOMUYECKUM IOTEPSM, 3arpsI3HEHUIO OKPYKAloIeh CpeJibl
U, 4TO CaMO€ TJIABHOE, K MHOTOYUCJIEHHBIM YEJI0BEYECKUM KEPTBAM.

SABnsisice  Hamboyiee  MOXKAPOOMACHBIMU ~ OOBEKTaMU [0  XPaHCHHIO HEPTH W
He(TENPOYKTOB — pe3epByaphl 3aHUMAIOT BEAYIIEE MECTO B MUPE, CBSI3aHHBIM C HX EMKOCTBIO,
KOHCTPYKTUBHBIMH OCOOCHHOCTSIMH H OOJILIIUM OOBEMOM XPAHSAIIUXCS B HHUX TOPIOYHX
xuakocred. B CIT 5.13130.2009 «CucreMbl IPOTUBOTOKAPHOM 3alTUTHL. Y CTAHOBKH MOXKAPHOU
CUTHAJIM3ALMM W TOXApOTYIICHUs] aBTOMaTHdeckue. Hopmbl M mpaBmiia TPOEKTUPOBAHHS
pe3epByapbl C TOPIOYUMH KUIKOCTAMH 00S3aTEIBHO JOJDKHBI JOTOJIHUTEIHHO 000PYA0BaTHCS
CTaHJApPTHBIMU YCTaHOBKaMH aBTOMAaTMYECKOTO IEHHOro mnoskaporywmeHus [9]. Oxnako, 1o
CTATUCTUYECKUM JAHHBIM, OOJBITMHCTBO BO3HUKIIHMX MOKApPOB HA PE3EPBYapHBIX MapKax 3TUM
METOJIOM HE€ JIOKAJU3YIOTCS. ITO OOBSCHSETCS TeM, YTO TOKap TOSBISETCS TOCIE B3phIBA
CKOIUIEHHOHN MapoBO3aylmIHON cMecu. M3-3a 3TOro (B3phIBa) BBIXOAWT U3 CTPOsl IIEHHbBIE
TpyOOTIPOBO/IBI M YCTAHOBJICHHBIC HAa BEPXHUX HACTSIX pe3epByapa neHoreHeparopsl. [anee mo
«CTAPUHHOW» TEXHOJIOTMH TYIIEHWE BO3HHUKIIETO IM0Xapa BBINOJIHACTCS MEPEABUKHON
TexHukou. CrenoBareabHO, TYIICHHE TOXXKApOB TaKMMH METOJAaMH OyAeT 3aTsHKHBIM U
€CTECTBEHHO IMOCJEACTBHUS NPUBOAAT K HEYIOBJIETBOPUTEIBbHBIM pe3yiabTaram. K mpumepy,
MOXHO OTHECTH OOJIBIION pacxoj| BOIBI IS OXJIaXKICHHUS CTEHOK COCEIHHX pPEe3epByapoB, a
TaKX€ TMPHUBJICUCHUE BCErO MEpPCOHANa M TEXHHKH, a 3TO POXKIAAET AOTOJHHUTEIbHBIE OMACHBIE
PHUCKH.

Ha cerogusiunuii neHp Hambosee 3(h(EeKTUBHBIM CIOCOOOM TYIIEHMS MOXkapa SBISETCS
MoJ1a4ya OTHETYIIAIIEH TeHbI B CJIOW TOpIoYei KUAKOCTH. DTO MPUBOIUT K OBICTPOM OCTAaHOBKE
mporiecca TOPEHUsI, BHICOKOMY YPOBHIO O€30MacHOCTH IEeHOOOpazoBarTesield, MeHOOTBOJOB M
JIMYHOTO COCTaBa IMOXAPHBIX MOAPA3ACICHUN, pa3pyLICHUI0 HAarpeToro cjosk B pe3epByape U
CHIDKCHHMIO TEMIIepaTypbl IMOBEPXHOCTH 3a cueT mepeMeniuBaHusi cioeB. llena o6Opasyer
IUIOTHYIO IUIGHKY, CIIOCOOCTBYET 3HAYUTEIIbHOMY CHIDKEHHIO CKOPOCTH HCIApeHus U
MPENSATCTBYET B3aUMOJCHCTBUIO KUJIKOCTU C KUCIOPOJAOM Bo3ayxa. OHAKO yAaJIE€HHUE TIEHBI CO
JTHA pe3epByapa Ha MOBEPXHOCTH SIBISETCS IIUTEIBHBIM IPOLIECCOM, a B3AMMOJICHCTBUE MIEHBI C
He(TEenpOayKTaMHU MPHUBOJUT K 3HAYUTEIBHOMY CHH)KEHHIO €€ KauecTBa MOXKapOTyLICHHS.
[TosTOMy TylIeHHM MOKapa METOJAOM IOABOJA OTHETYIIMTENSI K CIOK TOpIOYEH XKUIKOCTU B
BEPTUKAJIBHBIX CTAIIBHBIX pE3€pByapax akTyajbHa.

Llenp uccnenoBaHus — COBEPIIEHCTBOBAHHE METOJOB TYIICHUS IOXKAPOB HA OOBEKTax
He(dTera3oBol MPOMBIIUIEHHOCTH B BEPTHUKAJIbHBIX CTABHBIX pe3epByapax METOJIOM IOJayu
IIEHBI B CJIOU FOPIOYUX KUIAKOCTEH.

JUis  [OCTHXKEHMsI BBIIIECKA3aHHBIX MPOOJIeM pemiajuch cleayroue 3agadd: 1.
Ornpenenenrue KpUTUYECKUX TemIeparyp paspyumieHus BHemHux creH PBC. 2. Omnpenenenue
temneparypbl HarpeBa cteH PBC no camoBoBocmiiameHenus: roproueit xuaxoctu B PBC. 3.
ompejieiecHue BpPEMEHH TYyIIeHUs HePTu U HedTenpoAYKTOB B pe3epByape MpH Iojaye
OTHETYILAILEr0 BEIIECTBAa B CJIOM roproyeil xuiakoctu. 4. OnucaHue U COBEPIICHCTBOBAHUE
KOHCTPYKIUU yCTPOMCTBA JUIsl TylIeHUsI He()TH 1 HEPTETIPOAYKTOB B Pe3epByapax ¢ IiaBaromiei
KpBIIIEH WJIM MOHTOHOM, CIOCOOHBIM TOJaBaTh OTHETYIIAIEE BEIIECTBO Ha CIOWM roproueit
KUIKOCTU. 5. CHM)KEHHE PUCKa TMOBPEXKJICHHUS JIMYHOTO COCTaBa W MEPEABUIKHON MOXKapHOU
TEXHUKH, 33JIeICTBOBAHHOM B TYLIEHUHU pE3€pBYyapa.

Metonsl uccnenoBanusa. B mporiecce BbITONHEHUS PaOOTHl UCHOIB30BATHCH METOIbI
WCCIIEIOBAHUS: METOAbl MOJICIUPOBAHMS, METOJbl HAONIOJIEHUST W CPAaBHEHUS, METOIbI
JKCIIEPUMEHTA, CTATUCTUYECKHUE U YNCIICHHBIE METO/IbI.

OcHoBHasi 4acCTh.

B 70-x romax mpomuioro Beka MOSIBUJIOCH YHUKAJIbHOE CPEACTBO MOXKAPOTYIICHUS -
nenHblii koHnentpar 3M (CILIA) moa Ha3BaHUEM «JIeTKas BOJAa». XOTs IJIOTHOCTH BOJHOTO
pacTBopa 3TOro MEeHOOOpa3oBaTens BhIIIE, YeM Yy OeH3WHa W He(TH, MpPU HAHECEHUHU ero Ha
IIOBEPXHOCTHh FOPIOYEr0 PACTBOPA OH PACHPOCTPAHSIETCS CaMOIPOU3BOJIbHO. B pe3ynbprare Ha
MOBEPXHOCTH 00pa3oBajicsi TOHYAWIIUI CIIOH BOJHOM TUIEHKH, KOTOPBIM MPaKTUYECKH
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IIPEKPATUI UCIapeHue yriieBo1opoaoB. [locne Tylmenus rmiaMeHy BoHas IUIEHKa He JIoIycKasia
MOBTOPHOTO BOCIIaMeHEHUs Heprenpoaykra B TeueHue 15-25 munyr [1].

B nanpHeiimeM 3TH coeTMHEHUS MOIydriIn o0Iee Ha3BaHUE «IUIEHKOOOpa3yroIas meHay.
Cexper uccnenoBaTenbCKoro 3 ¢peKxTa -pacnpocTpaHeHHE TUIOTHOM KUAKOCTH Ha TIOBEPXHOCTh
YIJI€BOJOPOJOB — 3aKJIIOYAJICS B OYEHb HU3KOM ITOBEPXHOCTHOM HATSHKEHUM ITHX PACTBOPOB,
o0ecrieynBaeMOM MNPUMEHEHHEM BHOBb OTKPBITOrO Klacca XHUMHYECKHX COCITUHCHUH —
¢bTOprpoBaHHBIE TOBEPXHOCTHO-aKTUBHBIE BemecTBa ([TAB) [1-3].

[TosiBnenne ¢TopcomepKamux MeHO0OPa3yOIUX KOHIICHTPATOB (ILICHKOOOPA3YIOMUX
II€H) MPUBEJIO K KOPEHHOMY U3MEHEHUIO IIPAKTUKHU TYLIEHHs HarpeBa He(TenpoaykToB. B cBs3u
C 3TUM IIPOBEJIEHA PEKOHCTPYKLMSI OOOPYAOBAaHHUSA, MCIIOJIB3YEMOTO JUIsl IPOTUBONOKAPHOM
3alIUTHl Pe3ePBYApHBIX MAPKOB, CPEIACTB TYNICHHS aBaPUUHBIX PA3IMBOB, 3AIIUTHl HEPTIHBIX
TEPMHUHAJIOB MOPCKUX ITOPTOB U Jp.

HayuHoe oGecrieueHne 1 mpakTH4eCKOE IPUMEHEHUE «CIOUCTOI» CHUCTEMBI MOTPeOOBaIIO
BCECTOPOHHETO M3YYEHUs MEXaHW3Ma TYIICHHS NEeHbl, 00pa3yronieil HU3KOCIOWHYIO IJICHKY,
MOAHUMAIOLIYIOCS] Ha TIOBEPXHOCTh TOPEHUs He(TEPOIyKTa MO/ JaBJIeHHUEM HEPTSIHOro cTosba
B pesepByape. HeoOxoaumo ObuIO OmpenenuTh ONTHMAalbHBIE MMapaMeTpbl TEXHOJOTHYECKOTO
rpoliecca BHECEHU NIEHbl Ha JHO pe3epByapa. Kpome Toro, oHu pazpaboTanu HOBblE (YOPMYJIbI
IUIEHKOOOpa3ylouleil MeHbl C HCIOJIb30BAHMEM OMOJOTMYECKUX MSTKHX COEIUHEHHH —
(TOPUPOBAHHBIX TOBEPXHOCTHO-aKTUBHBIX BEUIECTB, pa3padoTaaud KOHCTPYKLHIO YCTPOMCTB
JUIS TIOJTY4€HUS U TPAHCIIOPTUPOBKHM HU3KOTO JIABJICHUSI PU HAJIMYMK BHELTHETO JaBieHus [2].

B 1988 romy B muccepranimoHHBIX paboTax ObUIM MPOBEACHBI MEPBBIE MCCICIOBAHUS TIO
TYIIEHUIO TOXKapa <«IOACIONHBIM» METOAOM. B pe3ynpTaTe 3TOro MpencTaBUIM MOJEIb
mporecca TYIIEHHs, BKJIIOYAIOIIYI0O OCHOBHBIE JTalbl: YJAJIEHHE TOproued KHUAKOCTH U3
MOABOJIAIIET0 TPyOOIPOBO/IA; IMYJIBIUPOBAaHUE NIEHOOOPA3YIOIIETro pacTBOpa MpHU BbIXOJIE TIEHbBI
U3 COIUIAa; «3arps3HEHHE» IIeHbl TOPIOYUM BEIIECTBOM» IPU NEPEeMEUICHUH Yepe3 CIIoi
HedTenpoaykTa; (popMUpOBaHUE JIOKATHHOTO y4acTKa C MUHUMAJILHBIM M30JUPYIOIIUM CIIOEM,
CIIOCOOHOTO  CHHM3UTh KOHLIEHTPAllMIO Tapa J0 HIDKHEro Ipejena  KOHIEHTpaluu
BOCIUIAMEHEHUS; yTeYKa MEeHbI 10 MOBEPXHOCTH TOPrOYeH KHUJIKOCTU C YUETOM MEXaHHYECKOTO
Mepexosia, CBS3aHHOTO C JIBIKEHHEM [OBEPXHOCTHOTO CJIOSI M CaMONPOU3BOJIbHBIM
MPOTEKAHHUEM TOJ1 JCHCTBHEM IMOJIOKUTEIbHON BETMYUHBI KOA(h(UIIMEHTA YTEUKH.

Ha ocHoBe mnpemiokeHHONH MOJeNd MpoBeAeHa ONTHUMH3ALMs Ipollecca TYUICHHUS,
ompejiesieHa 3aBUCHUMOCTh BPEMEHHU TYIICHHMsI, YJEJBbHOIO pacxofa MEeHbl U HMHTEHCHBHOCTH
M0/Iayy, MOKa3aHa CBS3b MEXKAY KPUTHYECKON U ONTHMAajIbHOW MHTEHCHBHOCTBIO MOJAud IpU
TYIIEHUU TOPIOYUX KHUAKOCTEeH. B 3aBUCMMOCTH OT XapakTepa roprodeil HAKOCTH, CKOPOCTH
BBE/ICHUS TEHbI, KOHIEHTPALMU IEHOOOpa3oBareisi B PAacTBOpPE OINpeesieHbl ONTHMAajlbHbIE
pPeKHMBI TYIICHHS TOXKapa W JaHa OLEHKAa BIHMSHUS TOJIIUHBI CJIOS TOPHOYEH KHUIKOCTH,
JIMaMeTpa pe3epByapa WIH IJIOMAIH 3epkajia HedTenpoayKTa Ha XapakTep Mmpolecca TYIICHUS
«TMIOACTOMHBIMY» CITIOCOOOM.

Ha ocHoBe TeopeTnyecKMX M SKCIEPUMEHTAIBHBIX HCCIEIOBaHUM ObLIM pa3paboTaHBbI,
M3TOTOBJICHBI M UCHBITAHBI CHEIHalbHBIE IEHOOOPa30BaTENM, MO3BOJISIONINE CHU3UTH CTEIECHb
3arpsi3HEHUs] TMEHbl W TMOBBICUTH 3(PPEKTUBHOCTH MOKAPOTYIICHUS CEPUITHO BBITYCKAEMBIX
¢bTOopcoaepKalx NeHo0OpazoBaTeei.

1988-1992 romax corpyauukamu BUIITHI MBJI CCCP ©Obuta  wuccrienoBaHa
3¢ hEeKTUBHOCT Pa3pabOTaHHOTO MIIEHKOOOpa3yrolero cocrana [3].

CucremaTH4eckoe HCCIEJOBAaHUE II03BOJMIO BBISIBUTH OCHOBHBIE 3aKOHOMEPHOCTH
mporecca TYIIEHUS IUIAMEHM HEeQTENpOAyKTOB IUIEHKOOOPA3yIOIMMHU  COEAMHEHUSIMH,
MIO3BOJISIIOIIME OINPENEIUTh BIUSHUE TaKUX I1apaMETPOB, KaK IOBEPXHOCTHAs AaKTHBHOCThb
pacTBOpoB, KOA(D(UIMEHT paclpoCTpaHEHHs, MHUIEIUIIpHas pacTBOPUMOCTh TOIJIMBA B
pacTBope TmeHooOpa3oBatelss, NpeAeibHas KOHIEHTpauus (TOPHPOBAHHOTO KOMIIOHEHTa
cocTraBa IeHo0Opa3oBaTes.

Ha ocHoBe aHanmm3a SKCIEpPUMEHTAIbHBIX U TEOPETUYECKUX HMCCIEAOBAHUM IpENIOKeHa
MOJIeNlb TYIICHUS «3arpA3HEHHBIMM» II€HAMH, MpPEICTaBIsAIomas co00i MOCIe0BaTEIbHOCTD
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MPOIECCOB: CAMOOYMIIEHHE IIeHbI MpH OOpa30oBaHUM Ha TOBEPXHOCTH HEPTENPOIYKTOB
M30JIALIMOHHOTO CJIOST; CAaMOTEYCHHE IEHBI, 00pa3ylollel IMJICHKY IO TOpseil MOBEPXHOCTH;
TEPMHUUECKOE Pa3pyLIEHUE «3arPsI3HEHHBIX» NIEH M0/ IEUCTBUEM IIJIaMeHH [4].

CpaBHeHHE pe3yabTaTOB JIAOOPATOPHBIX M HATYPHBIX HCIBITAHUH Ha TOJMIOHE TI0
TYHICHUIO «IOACIOWHBIM» CIHOCOOOM TMOKa3ano, 4YTO A(PQPEKTUBHOCTH BHOBH CO3JaHHBIX
COCTAaBOB IPAKTMYECKH HE 3aBUCUT OT OObEMa pe3epByapa, €CiId BEJIWYMHA ONTHUMAaJIbHOM
WHTCHCUBHOCTHU 00ECIIeYNBACTCS IOTIOJIHUTEIILHBIM BBEJICHUEM TIEHBI B PEe3€pBYap.

Taxum 06pa3oM, B pe3ysbTaTe MPOBEIECHHBIX NCCIICIOBAHMIA:

- YCTaHOBJEHa B3aMMOCBSI3b  MEXAY OTHETyIIalmlel U  IUIeHKooOpa3zyrolen
3pPEKTUBHOCTRIO  (TOPHPOBAHHBIX  COCTABOB W MHapaMeTpamMH,  ONpPEACISIOIINMU
MOBEPXHOCTHOE W MeX(}a3HOE HATSHKEHHE BOJHOTO PAaCcTBOPA, KOA(PPHUIMEHTOM TEKY4eCTH
pacTBopa IO TIOBEPXHOCTH HE(PTENpOayKTa, MPEaebHOW MHIEIUIIPHOW pPacTBOPUMOCTHIO
roproueil  JKHIKOCTH B  TICHOOOpAa3ymoIleM  pacTBOpe, NpPENeNbHOW  KOHIEHTpamuen
MOBEPXHOCTHO-aKTUBHBIX BEIECTB;

- ONMCaH MEXaHMW3M CAMOOYMCTKH IEHBI B TIPOIIECCE TYIICHUS U OTpe/ieiieHa B3aNMOCBSI3b
CTETIEHH «3arpsi3HEHHs» C WHTEHCHBHOCTBIO TOJAa4YM MEHBI U (Pa30BBIM HATSHKEHHUEM TPaHHIIBI
«TIE€HO - TEIJIOBOTO MPOIYKTa;

- TOKa3aHO, YTO WHTEHCHBHOCTh TEPMHUYECKOTO Pa3I0KECHUS YaCTHYHO «3arps3HEHHBIX)»
[len cHmWKaeTcs NPH WCIOJIH30BAHWU CTAOWIN3aTOPOB, TOBBINIAOIINX IOPOT KOATYISIIUN
AMYIBTUPOBAHHBIX HEPTEIPOIYKTOB;

- YCTAQHOBJIIEHO MHUHHMAaJIbHOE 3HAYCHHWE TOJIIMHBI H30JSIIHOHHOTO CJIOS  TIpU
UCIIOJIb30BAHNU  «3arpsSA3HEHHBIX» II€H; Ha OCHOBE aHajlu3a TEPMHUYECKOTO pa3pyLICHUS
«3arpsi3HEHHBIX» TICH TpeyioKeHa (GopMyIna onpeaesieH!s] BpeMEH! TYIIEHHsI HEPTETPOIyKTOB
B pe3epByapax B 3aBUCUMOCTH OT KOJIMYECTBA TOILUIMBA B [IOPOJIOHOBOM CIIOE;

- pa3paboTaH MexaHu3M (OPMHUPOBAHUS, CTAOMIIM3AIMN W PA3PYyIICHUS BOJSHBIX TJICHOK,
BKJIIOYAIOIUI THAPOCTATUYECKYIO YTEUKY, UCIApEHUE BOJbl M COJMIOOMIM3ALHUI0 TOIUIMBA, YTO
IPUBOAUT K HAPYIIEHUIO LIEIOCTHOCTH IUIEHOK;

- 000CHOBaHBI MOKA3aTeNM, XapaKTEPU3YIOIINE 3alUTHOE AECHUCTBHE MJICHKOOOPA3yIOMIMNX
COCTaBOB, B TOM 4YHCJIE MOKa3aTelb, ONPEAEISIEMbI IO COOTHOLIECHHIO CKOPOCTEN HMCIapeHUs
TOIUIMBA MO/ MJIEHKON U 6e3 Hee. DPPEKTUBHOCTD 3AIUTHOIO AECHCTBUS MOBBIIIACTCA 33 CUET
IIPUMEHEHMsI CTaOMIIN3aTOPOB ¢ MUHUMAJIbHOW MULEIUISIPHOW pacTBOPUMOCTBIO 10 OTHOILIEHUIO
K KOHKPETHOMY HE(DTEIPOAYKTY;

- IIOKa3aHO, YTO NPH UCIOJIb30BAHUU KOMILIEKCA CIOKHBIX (PTOPUPOBAHHBIX U AHUOHHBIX
YIJIEBOJHBIX KOMIIOHEHTOB 00pa3yroTCs INIEHKU C HU3KON CKOPOCTBIO MCIIAPEHUs BOJIbL;

- OIlpeJesieHbl CUHEPIeTHUECKUE KOMIIJIEKChI BEIIECTB, KOTOPbIE MO3BOJMIN pa3paboTaTh
IUIEHKOOOpa3yloIie  KOMIIO3UIMM C  MUHMMAIbHBIM  COJIEpKaHUEM  (PTOPUPOBAHHOIO
KOMIIOHEHTA;

- pa3paboTaHbl TPH COCTaBa, BKJIIOYAIONIME [BAa BHJAA (TOPUPOBAHHBIX COEIUHEHUH U
OIpe/ieNIeHbl ONTUMANIbHBIE COOTHOILIEHHSI KOMIIOHEHTOB [5, 6, 7].

B xone uccnenoBanust Obl1 pa3paboTaH IUIEHOUHBIH IEHOOOpa3oBaTesb, KOTOPBIM IO
3QPEKTUBHOCTH MOXKAPOTYLIEHUs HE YCTYyNaeT JIyYlIMM 3apyOeXHbIM cocTaBaM. Paszpaboran
KOMIUIEKC JKCIIEPUMEHTAJIbHBIX METOJOB, B TOM UHCIE: KHHETUYECKHE IapameTpbl
(dbopMupoBaHUS BOJAHOMN IUIEHKH HA MOBEPXHOCTH HEPTENPOIYKTOB, 3(P(PEeKTHBHOCTD 3aIIUTHOTO
JNEUCTBUS  M3OJIHOHHBIX  IUIGHOK  TEHOOOpasyloliero  pactBopa,  3()(eKTUBHOCTh
MOKapOTYILIEHHs MJIEHKOOOpa3yIoLuX MeH, MojaBaeMbIX Ha cioi HedrenpoaykTos. Kommuekc
MO3BOJISIET ~ KOJIMYECTBEHHO  OLIEHUTh IPUTOAHOCTb  IeHooOpa3oBaTenedl  Juig  uesei
MOKapoTyIIEHHUs] He(YTEPOAYKTOB B PE3EpBYapax «IOJCIOMHBIMY» CIIOCOOOM.

Ha npumepe skcnepuMeHTOB ¢ KOHKPETHBIMU pe3epByapamu oobemom 700, 2000 u 5000
M’ MoKazaHo, YTO BpeMs TylmleHMs M (DAKTHYECKHH pacXoi  II€HOOOpa3oBaTens
YIOBJIETBOPUTEIBHO COBMAJAIOT C PACUYETHHIMU BEJIMYMHAMHU, NPU OTOM OIpEIETICHbI
SMIMPUYECKUE KOHCTAHTHI, XapaKTEPU3YIOUIME WHTEHCUBHOCTh IMPKYISALUM KHIKOCTH, B
KauecTBe 0a30BOT0 BapHaHTa HCIIOJIb30BaHbI €CTeCTBEHHBIE dKcniepuMenThl ¢ PBC-5000 [8].
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VYCTaHOBJIEHO, YTO ONTHUMAaJbHOE KOJIMYECTBO MEHOOOpa3yIoIMX HacaJoKk M HX
pacroyio)keHUe B pe3epByape MpeBbIIIaeT pa3Mephl pe3epByapa (BbICOTY U IUIONIA/Ab), CKOPOCTh
TOpeHUs1 HePTEMPOAYKTa, BEICOKOE HAIPsDKEHHE MEHO00pa3youero 000py10BaHus U KPaTHOCTD
neHsl. [IpeBbllieHre Wik yMEHbIIEHUE KOJTUYEeCTBA BCIICHUBAIONIUXCS HACAIOK TI0 OTHOIIICHHIO
K ONTHYECKMM TIPUBOJUT K VYBEIMYCHHIO BPEMEHHM 3aTyXaHUS H YICNBbHBIX 3aTpar
meHoo0pa3oBaress.

[Ipomecc  dopMupoBaHHsS  BOAHBIX  IUICHOK W3  CTPYKTYp  (DTOPHPOBAHHBIX
neHooOpas3oBareneil ObLIT JETAbHO U3YUEH B PE3YJIbTATe MCCIICIOBAHUH, MTPOBEICHHBIX B 1995-
2000 ronax:

-  MPEeNIOKEH METOJl HAMPaBICHHOTO  PETYJIUPOBAHUS  TOXKAPHOTO  JCHCTBHS
IUIEHKOOOpa3yromeil NeHbl, oOpa3yrouieiics Mmoja ASWCTBUEM CaMOTEYHOCTH Ha TOBEPXHOCTh
BBIJIEIIEMOM BOJHOM TIIICHKH,

- pa3paboTaH MexXaHM3M O0Opa30BaHUS U pPACIHPOCTPAHEHHs] BOJHOM TIUIEHKM Ha
MOBEPXHOCTHU YTIIEBOJIOPO/IOB;

- paszpaboTaHa MeETOJWKAa HW3MEPEHHUs CKOPOCTH pACHpPOCTPAHEHUS BOJHBIX IUICHOK,
JBWOKYIIAXCS HEMPEPBIBHBIM (DPOHTOM;

- BBISIBJICHO BJIMSTHUE KOJIJIOWTHO-XHMHUYECKUX CBOWCTB TICHBI U €€ KPaTHOCTH Ha CKOPOCTh
pocTa BOJIHOM IUJICHKH;

- TIPEUTO’KEHO PAcdYeTHOE COOTHONICHWE YIS OLECHKH OCHOBHBIX TapaMeTpPOB TYIICHHS
TUTIEHKOOOpa3yromiel MeHOW, YYUTHIBAIOIIee OO MOBEPXHOCTH TOIUIMBA, MOKPBITOM BOIHOU
mienkoii [9, 10].

B paccmartpuBaeMble TOJBI ObUT M3YYeH MEXaHU3M TOXKAPOTYIICHHS (PTOPIPOTEHHOBOMN
MeHbI, KOTOPBI B KadecTBE OMNPEICISIONIET0 JTama MpeanojaraeT (opMHpOBaHHE Ha
MOBEPXHOCTH BHEILIHETO CJIOS MEHbl 000XOKEHHOTO CJI0si OENIKOBBIX KOMIIOHEHTOB. B pamkax
MIPEAJIOKEHHON MOJIEIH MpoIiecca TYIICHUsT (TOPIPOTEHHOBOM MEHOW MPOBEICH COBMECTHBIN
aHaJIU3 MaTepUaIbHOTO OajlaHCa MEHbl, HA OCHOBE KOTOPOTO MOJIYYEHO MOIYIMIHPUUYECKOE
COOTBETCTBUE JIJIsl OLIEHKU BPEMEHH TYLLIEHUS T0Kapa.

[Tokazano, 4T0 TepMuUecKas CTaOMIBLHOCTH (PTOPIPOTEHHOBBLIX MEH 00ECIeUnBacTCs 3a
cyeT oOpa3oBaHHMsI B BEPXHEM CJIO€ TMEHBl TEPMOCTOMKHX OOOMOKEHHBIX YYaCTKOB MPHU
HEMOCPEJCTBEHHOM KOHTAKTE C HarpeThIM He(TENpoyKTOM U (haKeIoM IIaMEHH.

YcTaHoBlieHA 3aBUCUMOCTh H30JIMPYIOHIEH CHOCOOHOCTH 051€0(hOOHOr0 YHIPOUHSIONICH
MEeHbl OT TOJIIUHBI cj0s TeHbl. OnpeneneHbl crnoco0 M BpeMs H30JIHPYIOLIEro JAeWCTBUSA
0J1e0(poOHOTO 3aTBEPACBAIOLIETO MMEHOIUIACTA HA IOBEPXHOCTH Pa3IMYHBIX HEPTEIPOAYKTOB.

[IpoTuBomOXapHas 3amuTa pe3epByapoB ¢ HePTbIO M HePTENPOAYKTaMH OO0NbIION
BMecTuMocTH  (6omee 20 000 M%) ocymecTBuseTcss KOMOMHMpPOBAHHOM — CHCTEMOM
nokapotyimieHusi. B cimydae pe3epByapoB ¢ MOHTOHOM WJIM IUIABAOLIEH KPBIMIEH B KauecTBE
OCHOBHBIX HCIIOJIb3YIOTCSI CUCTEMbI, HAMPaBJICHHbIC Ha TYIICHHE MOXKapa Ha HAyalbHOM JTare
€ro pa3BUTHS B KOJBIEBOM MPOCTPAHCTBE MEXY IUIABAIOIIEH KpbIlIel (IOHTOHOM) U CTEHKOM
pesepByapa. Takue cuUCTEMBl MPEICTaBISIIOT CcOO0OM TMEHHbIE KaMepbl, PaBHOMEPHO
pacmpesieieHHbIe 0 TMEepPUMETPy BEpXHEro Kpas pesepByapa. Bropoit (pesepBHBI) — 3TO
CUCTeMa TIOXKapOTYyIIeHHs] TMEHOM ¢ HU3KUM KOA(h(UIMEHTOM, KOTOpas TOJaeTcs
HEMOCPEJCTBEHHO K OCHOBAHUIO pe3epByapa B FOPIOUYIO JKUIKOCTh MIU uYepe3 HIDKHUN CIOU
BOJbI (PUCYHOK 1).
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Menonponon

ObpaTHil Kaanax
JIuEHR pacTEOpa
nessoGpazoEaTENA

Pucynok 1 — BapuaHT cucTteMsl MMOKapOTYIIEHHUs ¢ NOJAa4el MEeHbl HA BEPXHUN YPOBEHb
pe3epByapa OT MEHOT€HEPATOPOB, PACIIOIOKEHHBIX HA OCHOBaHUH (00BaIOBaHNE)

CIIT BxiIoYaer IMHHYIO JIMHUIO TPYOONPOBOAOB IS TOJAYd TIEHOOOPA3yOIIEeTro
pacTBopa B MeHOOOpa30BaTeNH, Aajiee IIEHO0Opa30BaTels Yepe3 OTBEPCTHE B CTEHKE pe3epByapa
4yepe3 CUCTEMY IMeHoOo0pa3oBaTeseii uepes cucreMy neHoooOpasoBaresnei (pUCyHOK 2).

MEHDIOE0T

Pucynox 2 — BHemHss pa3Boika pacTBOPO- UM II€HONPOBOJOB  CHCTEMBI
KOMOMHHPOBAHHOTO TYyILIEHHs Moskapa B pe3epByape PBC-20000 ¢ MeTanaMyecKkuM MOHTOHOM

OcHoBuble TpeboBanus k CIIT:
- YCTIOBHSI SKCIUTYaTallK U NIEpUOINYecKasl MpoBepKa ero paboTocrnocoOHOCTH;
- pacroJio’keHre BHYTPEHHUX U BHEIIHUX BBIK/IIOYaTeIeld NEHHBIX IPOBOJHUKOB;
- OT/IEJIbHBIE JIEMEHTHI CUCTEMBI;
- TICHHBII KOHIIEHTpAaT (IEHO00pa30BaTENb);
- TEXHOJIOTHYECKUE TTapaMeTphl;
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- aBTOMaTUYECKHE UM PyUYHBIE YCTPOICTBA BKIIOUEHUS CUCTEMBI;

- IepeABIOKHAS TT0KapHask TEXHUKA, UCIIOJIb3yeMasi AJIs Peanu3alui «3TaXHOro» MoAX0/a.
YcnoBus NpUMEHEHUS U HCTIONB30BaHUS 0OecrieueHre Hale)KHON pabOThl CUCTEMBI IPU PE3KUX
nepenajax TeMreparyp B 3UMHUN MEepHOJ, HEOOXO0JMMOE MPOTPEeBaHUE YIACTKOB CUCTEMBI, TJIe
BO3MOYHO HAaKOIUIEHUE IIPEIBAPUTEIBLHO BOJIbI MIIM BOAHOM 3MYJIbCUU.

[ToBepXHOCTh  TEHONPOBOJOB  BHYTPH  pe3epByapa JIOJDKHA  OBITh  3alIMIICHA
AHTUKOPPO3UOHHBIMM TOKPBITUAMHU. DJaHIIEBbIE COEIUHEHUS CHCTEMBI, PAaCIOJIO)KEHHBIE B
oOBajloBaHMH pe3epByapa, HEOOXOMMMO 3alIMINATh MOKPHITUAMH, 00ECTICUYNBAIOIINMHU TIEPHOJT
OTHECTOMKOCTU HE MeHee 45 MUHYT.

CrpykTypa U pacnoJio’)keHHe IEHOIPOBOJOB JOJKHBI IIPEIOTBPALATh CKOIJICHUE BOJABI U
OCaJIOUHbIE OTJIOXKEHHMSI B CETH IEHONpoBOJOB. Hampumep, pacnonoxeHue BHYTPEHHUX
MIPOBOJIOB KAXKJOW U3 MEHOINPOBOAOB JOKHO OBITh HAaKJIOHEHO Ha 5-10° BHM3 OTHOCHUTEIHHO
TOPU30HTAIBHOM MJIOCKOCTH OT MECTa BBOJA, YTOOBI 00€CTIEUUTh MEPUOINYECKYIO YTEUKY Macia
U IPEIOTBPATUTh HAKOTJIEHUE BO/IBL.

HanopHsle y311bl IEHONPOBOAOB CIEAYET PAacHoJiaraTh B HEMOCPEACTBEHHON ONHM30CTH OT
THIPAHTOB IPOTHBOIOKAPHOTO BOJONPOBOAA WM IOXKAapHBIX BOA0eMOB. PexomeHnayemoe
paccTossHHE€ OT THUJPAHTOB IPOTHBOIIOKAPHOTO BOJOCHAOXKEHUS JI0 HAMOPHBIX Y3JIOB
IIEHOIIPOBOJIOB cocTaBisieT 40 m.

BrICORDHANOPHEIC
NcHOrS
ObpaTELLi P
Pa3pelBHAR  gnanaH

Menbpana

ITera mog coodi -

IMexwa A3 NOHTOH
B uicoknHanopHei

[IEHNCHEPATOp

Pucynok 3 — BHemiHsst pa3BoJika pacTBOPO- U MEHOMPOBOIOB KOMOMHUPOBAHHOMN CHCTEMBI
TymeHus: mnoxapa peseppyapa PBC-20000 ¢ MeramiMyecKMM MOHTOHOM Ui  [OJA4H
HU3KOKPATHOM MEHBI Yepe3 BHICOKOHATIOPHBIEC MEHOTEHEPATOPhI, YCTAHOBICHHBIE B 00BAIOBAHUH

pe3epByapa

B CIIT ucnosb3yercs cieayomiee o0opyaoBanue (pUCyHOK 3):

- TeHepaTopsl NeHsl Beicokoro aasnenus (I1BJ1);

- rpebeHb Ui COeAMHEHMs JIByX WM OoJjiee pacTBOPHBIX JIMHUM WM ABYX, WU Ooiee
TeHEepaToOpPOB B OJIHY NEHOIIPOBOIHYIO TPYyOYy;

- CTallMOHAPHBIE WIX IIEPEHOCHBIE JO3UPYIOLIHUE YCTPOUCTBA U CMECUTEIH;

- aBTOMAaTUYECKUE WU PyYHbIE YCTPONCTBA UL MOJKIIIOUEHUS CUCTEMBI,

- 3aJIBIKKH JI0 U TOCJIe 00BAJIOBAHHUS;

- KJIallaH IIPOBEPKY;

- TTaKeT C MPEeJOXPAaHUTEIHLHON B3pbIBHONH MEeMOpPaHO CHapyXH UM BHYTPH pe3epByapa;

- BHYTPEHHHUH IIHYp U3 MEHOIJIACTOBOM TPYOBI C HacaJKaMHU JJisl TICHBI;

- KyOOBBIE €MKOCTH C NEHHBIM KOHILIEHTpAaTOM (IeHOoOoOpa3oBaresieM) Uil NepeABHKHON
[I0KapHOU TEXHUKHU.
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BriBOaBI.

Mertox onpenenenust 3p(GEKTUBHOCTH TYHICHUS IOXkapa MpU MoAadye IIeHKO0Opasyromei
IIEHBl B CJIOM TOproYel >KMJIKOCTH MO3BOJISIET OIPENEIUTh HE TOJIBKO HamOosee ONTHMajbHbIE
yCIOBUSL TIPOBEJIEHUS SKCIIEPUMEHTAa U MOJENb peE3epByapa, HO M CBOOOJHOE BpeMms. Ha
IIOBEPXHOCTh TOPIHOYEH JKUIKOCTH IOJHUMAETCS MEHA, BPEMsI €€ PACIpOCTPAHEHMsI, a TaKkKe
BpeMs TYLIEHUS JKUJIKOCTH B COCYJE IpPH 0JayYe OTHE3AIUTHOW MEHbI B BEPXHUN U HUKHU U
CIIOM JKUAKOCTH. MeToJ onpeneneHusi HarpeBa CTEHKH 00JIy4eHHOro 0aka IMO3BOJISIET OICHUTH
YPOBEHb T0KAPHON OMACHOCTH TPOU3BOICTBEHHBIX OOBEKTOB, a TAKXKE KOMIUIEKC MPUHATHIX
Mep 1o oOecreueHuro MnoxapHoil oOe3omacHoctu. biaromapst 3TomMy MeToAy MOSBISETCS
BO3MOHOCTb CPaBHHUTH CYLIECTBYIOIIME CHUCTEMbl IOKAapOTYLIEHUS C BHOBb BHEJIPEHHBIMU,
JaThb  pa3yMHYI0 OLIEHKY. Meroa  OIpeneneHus OCHOBHBIX — I1apaMETpOB  CHUCTEMBbI
MOXKAPOTYILIEHUSI TMpU MOJaue€ NEeHbl B CJIOW TOproYed >KUJIKOCTH IO3BOJIIET OIPEAETUTh
HE00X0IMMO€E KOJIMYECTBO I'€HEPATOPOB NEHBI BHICOKOTO J1aBJIeHUs (IEHHBIX JIMHUK), TUaMeTp U
KOHQUTYpalMio NeHHBIX JuHU. OO0BEM €ro BHYTPEHHUX IPOBOJOB, pabOYero pacTBopa,
KOHLIEHTPAT MEHHOTO KOHILIEHTPATa U BOJAbl. DTH JaHHbIE ONPEAEISAIOTCS B 3aBUCUMOCTH OT TUIIA
LUCTEPHBI U €€ IUIOIIAI1, TEMIIEpaTypbl BOCIUIAMEHEHUS FOPIOYeH )KUIKOCTH, CKOPOCTH MOJaun
paboyero pacTBopa NmeHOOOpazoBaTeNsl U pacxoja NEHOreHepaTopa BHICOKOTo AaBiieHus. s
OTIpe/ieNIeHUs] OCHOBHBIX MTapaMETPOB CUCTEMBI MOKAPOTYIIEHHS TPUMEHEHa METOIMKa pacyeTa
CUCTEMBI MOKAPOTYIIEHHUS CJIOSl B COOTBETCTBUH C PEKOMEHJALUSIMH 110 MPUMEHEHUIo ito-6A3F
U «MEPKYJIIOBCKOI0» MIEHHOTO KOHIIEHTpaTa.

B 3akmiouenune 53Tol paboThl XOTenoch Obl cKa3aTh, 4TO OOeClEeYeHHE MOXKApHOUN
0€30MacCHOCTH  BEPTUKAJIbHBIX CTaJbHBIX pE3EpBYyapoB Ha HedrenepepadaThIBAIOLIIUX
NPEANPUATUAX SIBJIAETCS TJIaBHOM 3aJadyeil CEroJHSAIIHEro JHA. TOJIbBKO COBEPLHICHCTBOBAHHE
CYIIECTBYIOIEH CHUCTEMBI «IOJACIOMHOIO» TYIIEHHS IOKap CIOCOOEH pelMTh BCe
BBIILIENIEPEYHUCIICHHBIE IPOOIEMBI U C/IENATh IPOU3BOICTBEHHbIE 0OBEKTHI HEMHOIO Oe30MacHee.
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MYHAW-T'A3 OHEPKOCIBIHJIE OPT KAYIIICI3III'TH KAMTAMACHKI3 ETYITH
HEI'I3I'T ACIIEKTIJIEPI

Anoamna

byn maxanaoa mix bonam pesepgyapnapoazvl MyHau MeH MYHAU 6HIMOepiHiy epmmepiH
pezepsyapovly myoine mikeneil JHcaHapmail Kabamolha momeH Kabammol nieHKa my3emin Kooix
bepy apxviibl coHOipy a0ici cunammangan. Kankvimanel wamulpvl 6ap pezepsyapirapoazvl
Hemece Kabammvl MaciiMeH epmmepoi COHOIpY Ke3iHOe2i NOHMOHOAgbl epmmepoi COHOIpY
npobnemanapel Kvickauwia odasumoanean. Heeizei npobnemanap: kebikmiy MYHAUl JHCoHe MYHAU
OHIMOepiMen 1acmamnybl, KOOIKmIiy pe3epsyapoviy bemine Komepiny yaKblmsl, COHOIPY YUliH KOl
JHcemimoi emec «Kanmanapoviyy naiioa 6oaywl xcone m. 6. Tacvimanoay, Kaima oHoey dHcoHe
cakmay cusikmel MYHAli-2a3 6HepKaciOi 0OveKkminepiHiy epm KayincizoiciH Kammamacwls emy
botibiHwa Hezizel 3amanayu Jcylenepoi 3epmmey Hamudiceiepi kepcemineen. Pezepsyapnapoa
njleHKa my3emin KeOiKneH opmmi COHOIpY NpoyeciH 3epmmey Hamudxicenepi, COHOal-axK
@mopcunmemuxanvlx  Kobikmepdoiy Kacuemmepin 3epmmey cunammanzan. Conoau-ax
NOHMOHObL  pe3epgyapiapoa  epm  Kayincizoiein — xammamacsl3 — emy  OoublHWA
KYPAMOACmulpbli2aH Hcylienepoiy Mblcaioapvl KeamipiieeH.

Tyuinoi ce3dep: epm, MmyHatl-eaz oHepKacibi, pesepgyap, epm Kayincizoiei, HcaHvli
cyuvikmuikmap, Ke0ix, cymen sHcabobikmay scyiieci, opm coHOIpy JHcyieci.
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THE MAIN ASPECTS OF FIRE SAFETY IN THE OIL AND GAS INDUSTRY

Abstract

This article describes a method for extinguishing fires of oil and petroleum products in
vertical steel tanks by feeding foam to form a low-layer film directly into the fuel layer at the
bottom of the tank. The problems of extinguishing fires in tanks with a floating roof or on a
pontoon when extinguishing fires in a storey way are briefly described. The main problems:
contamination of the foam with oil and petroleum products, the time of lifting the foam to the
surface of the tank, the appearance of «pockets» inaccessible for extinguishing, etc. The results
of studies of the main modern systems for ensuring fire safety of oil and gas industry facilities,
such as: transportation, processing and storage, are shown. The results of the study of the fire
extinguishing process with film-forming foam in tanks, as well as the study of the properties of
fluorosynthetic foams, are described. Examples of combined fire safety systems on pontoon tanks
are also given.

Keywords: fire, oil and gas industry, tank, fire safety, flammable liquids, foam, water
supply system, fire barrel.
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KOIIP KYPBLJIBIMbI QJIEMEHTIHIH KEPHEYJII-IE®OPMAIIUSJIAHFAH
KYHUIH PETTEYJIIH ABTOMATTHBI ) KYHUECI

Anoamna

Konip xypvinvimel snemenminiy Kepreyni-oegpopmayusiianean Kyui pemmeiudin Kypoeni
KeCKiH NIACmuHKacvl mypinde cunmesoey (JdcuHakmay) minoemi Kouvliovl. Pemmeeiw
HCYMDICHIHBIY — JHCO2APLL  MUIMOLNIZI  UMNYIbCMIK — acep emy MbulCAIblHOA — KOpCceminoi.
Kypoinvimnoiy nakmol enuwemoepi yuiin caHobik ecenmey Hamudicenepi KeimipiieeH.

Tyiiin ce3: Koc Oatiianvicmul niacmunanap, oip epkinoix dapececi bap cytie, Matlab
LOR 6azoapramacsei, pemmeziui CuHmesin icke acvlpy cYabacvl, Cblpmkvl acep, OHMAILIbL
pemmeziui CURME3I.
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Kipicme.

Kazipri ke3ze kemip KypbUIBIMBIHBIH TYTacTail anraHjgarbl OEpiKTiriH OacKapyMeH Katap
OYKUT KYpBUIBICTBIH TIPIILUTITi OalIaHBICTHI OOJATHIH OHBIH JKEKEIIETeH HETI3r1 AJIEMEHTTEPiHIH
kepHeyii-nepopmanmsutanrad kyiin (KJIK) 6ackapy mocenenepi yiIKeH ©3eKTUTIKKE He OOJIbII
OThIp. TEOPHSUIBIK JKOHE KYPBUIBIMIBIK TYpAE OyJI Mocesie BaHTTap, apKaJIbIKTap, ©3eKTep YIIiH
o3ipnenred. Ocbl Makanaga Koc OaimanbeicTel mactuHanapabiH KJIK Oackapy keHiHpgeri
MOCEJIECIH TEOPUSIIBIK YFBIHYFa YMTBUIBIC JKacajabl. MyHAall SJIeMEHTTEp apajblK KYPBLIBIC
apKaJBIKTapbIHBIH OOJIIIeKTepl peTiHae KONipIiK KyphUTbIMIapAa Mai1ananbuiaib.

MinaerTin KOHBLILIMBI.

KyYpBUIBIMHBIH CTaTUKAIBIK JKYKTENyl JKYMBICTa KapacThIPBUIATBIH JIIEMEHTTEP YIIiH
CHITATTAJIFaH OHBI €CENTEY/IH KOIIMT1 9icTepiH OOIDKanIbI.

¥3aK eMec yakpIT IIIIHJIE MMIYJIbCTIK 9CE€p €Ty HEeMece AIpLl TYPIHAE SKCTPEMallb]Ibl
KYKTEMENIEPMEH JKYKTeY Ke31HJIe KYpbUIbIMIbI OacKapy >KYHeCiHIH KOeMeEriMeH >XEeTUINipy
KaKeTTulirl naiga 6onazasl [1, 2]. bi3 Oynan keiiH 1o OCbIHAAW KYPBUIBIMBI KapacThIpaThiH
00J1aMBbI3.

Epxingikrig n gopexenepi Oap Oencenmi Oackapy >KyWeciH KapacTepailbik. MyHnain
KYHEHIH KO3FaJbIC TeHEY1 Keneci Typre ue [3, 4]:

Z(t) = A(&)z(t) + B(Hu(t) + D(E)f (1), (D
M¥H)1aFI)I
0 I .
A(5) = [—M-lﬁe)xte)—M-lte)cﬁe)]’ 2)
0
B({): [—M_l(f)ﬁ(f) ]; (3)
D(f): [—ME)l(f)]; (4)
zT(t) = [xT(0),x"(0) 1; )

byn xepne x(t) — n — HbICAaHAAPBIH T€OMETPUSIIBIK OPHATACYBIHBIH OJIIEMIIK BEKTOPHI;
M(&), C(¢) woHe K(§) — m=*n eNEMAUNNHIH MaTpuUIalapbl, OJ KYPbUIBIM MapaMeTpiH
CUNATTAWTBIH p — ¢ OJIIEeM/IK BEKTOpbIHA OalmaHbICTHI X(t) MATPULIACBIHBIH Sp AJIEMEHTI
OolbIHIIA nemMndupiey XoHe cepmiMILTK; f(t) — JXKYKTeMe JXYHeCiHIH  BO3MYILAIOMINX
KYIITepiHIH BEKTOPBI, G(&) — OelceHIi AIEeMEHTTEpHAiH KEHICTIKTIK OeJiHICIH aHBIKTAaWTBIH
n+m(m<n) eNMUEMIUIriHIH MaTpunacel, ol m — u(t) Oackapyuibl dceplepiiH OIIMIeM]IiK
BEKTOPBIMEH 0ipre KYpbUIbIMIBI OenceHal 6ackapy MYMKIHIIKTEpIH CUITaTTalIbl.

En xakcel Oackapy KYIIIH KypyMeH KaTtap ¢ Kyil BEKTOPBIHBIH MOHJIEpPIH pYKCaT
mekrepae ycray eckeputeni. Ochlinaiiia, GacKapylIblH YThIMJIBI KYHECIH KYpYyJbIH HeETi3ri
MIHJIET1 Kelleci TYpAeTi HHTeTpaliibl MUHUMU3ALUSIAUTHIH ¢ jKoHe u(t) Ta0y OOJbIN TaOblIaabl

J(z,&u) = [, [27Qz + 27Qu + W(D)] dt, (6)
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o[ &

byn xepne W(¢) — t-ra emec, ¢ OailmaHbICTBl OaranayablH Tepic emec (DYHKIHMSCHI.
Q. @1, @, MaTpumanapel — OacKapyIblH COHMKec KYHeciHe MmapaMeTpiepiMeH COHKec KeNeTiH
KOJIIMT'1 CaJIMaKTBIK MaTpuLiaiap.

Marpunansik Teraeyai (1) memre, (6) KaHaraTTaHIbIpa OTHIPHI, z,&,u Tabamel. Onan
Oesiek, & mamanapsl Kejeci MapTThl KAaHAFaTTaHIBIPYbl KEPEK

§ =45 (8)

MYH/IaFbl ¢, CTaTUKAJIBIK )KYKTEY Ke31He KYPhUIBIMHBIH KYIIHE cail Kenel.

(7) epuexmnien OepuireH, (8) mekreynep ke3inae (1) TeHaeyal MemyaiH HOTHX)ECT OOJIbIT
TaOBLIATBIH | KBAJAPATThl (DYHKIMOHAJIBIH MUHUMM3ALMSIIAY BapHalMsUIBIK €CENTey KOMETIMeH
opbiHIana anaapl. byn ke3ge keneci Typreri (yHKIUMOHANAbl MHUHHUMU3ALUATIAY Ke3lHAE
OPBIHJIAATHIH TEHCI3NIKTEP/A1 KaHAFaTTaHIbIPY KaXeT eTuIe Al

2Tz +uT Qou + W(§) + } .

LAz + BE)u+ DE)F(E) — (0)] ©)

rew =

myngarel A7 (t) — 2n — Jlarpamx keOeHTKIiITepiHiH oameMIiKk BeKTOphl. by xepue
OIpIKTIPY KapacThIPhUIATHIH YaKBITTHIK OOJIIKTE KYPTi3UIETIHIH €CKEPIeH JKOH.
J' MUHUMU3AIHSIIAY MAPThI KEJIECiIeH:

s =o0; (10)

5@ >0, (11)

MyH/ait § — Bapuanusa. MaTeMaTHKaIbIK TypFbiaa 8 2)]* ekiHIi BapualuachIHBIH IIapTHIH
(11) xamaraTTaHaplpy eTe Kypzeni. Amaiiga Oy oneyeTTi KYIITIK epic YIIIH HIbIHAHBI Kep
JKaFdaiapel Ke3iHJae MYMKIH OoJianel. OWTKeHi mHTerpain (6) KaTeHIH KBaapaTThl KpUTEpHi
00J1bIMT TaOBLIA/IBI, OHBIH OOJIMBICHIHBIH OipiHIIi (popMackl KaTe KPUTEPUIHIH MUHUMYMBI, €KIHIII1
dbopmMacel SHEpPrusi KPUTEPUIHIH MHUHHUMYMBI JKOHE YIIIHINI (opmachkl KYHABIK KpUTEPHid
MUHUMYMBI Oonaabl. & & OipiHII BapHalMsChl z,&,u KaTbICThl Oonajpl. Jlarpamxk KeOeuTkimi
ne ayeicmanel Oonbin TaObutanel. bynm kesme (1) TeHumeynep OOJIMBICHIHBIH —IApTTaphbl
KaHaFaTTaHIbIPbLIAIBL.

Avtapimansel Jlarpamk Ooiibiaia (9) dyHKIMOHANABIH OlpiHIIT BAPUALUACHIH alalbIK

2(6z7Qz + SuT Qu) + AT (A6z + Béu — 6z) +
§WJ = [71 +V;W8E + A7 (V;Az + V;Bu — V;Df)SE+ (df . (12)
+(A5z + B6u — 6Df — 2)62

byn xepae Vi — ¢ QyHKUMACHIHBIH I'DaJUEHT BEKTOD, AT 8z KOCBUIFBIITAPBIH €leMei
xoHe (12) kaiiTa TONTaCTHIPHIN TOMEHETIHI allaMbI3
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5z7(2Qz+ ATA+ 1) + 6u" (2Q,u+ BTA) +
Jy 1 +[VW+ 7 (Vedz + Y Bu —V;Df)|8s + pdf + AFoz|>=0, (13)
+(Az + Bu— Df — 2)64

myHna M, C xone K MaTpuIaJapblHBIH CAMMETPHSICHI €CKEPITeH.

z, &, u BapuanusiIapsl Toyenci3 OonraHabIKTaH, (13) mapTTel opeiHAay yuriH 7 yaKbITBIHIA
Keseci TepT Oipae mapTThl Oip Me3riige KaHaFaTTaHIBIPy KaXKeT:

Az +Bu—Df —Z=0; (14)
20z + ATA+ A =0; (15)
2Q,u +BTA = 0; (16)
VW + AT (VyAz + Ve Bu — V;Df) =0 (17)

(14-17) tenniri — Tept Oenricizmik z(t), u(t), & xone A(t) Gap TepT TeHAeynep KyHecl.
OnbIH ycTiHe £ = 0 YaKbITBHl K€31HAET1 CTAaTUKAJIBIK JKYKTEMEAE Z BEKTOPBIHBIH MOHI O€Nnriti Jaemn
O6omxacak, oHga 6z(0) = 0 >xoHe (13) Tenney A(T)= 0 mapTeiHAa A KaTBICTHI MIenIiMi Oap
OoJbIN caHananpl. z U A YIIIH IIEKTI MIapTTapAblH Oacka Aa Typiepi Oackapy HbIcaHIapbIHA
OailJIaHBICTHI ICKE aChIPbLIA alajbl.

Ecentin memimi. Jludgdepennumanasr renaeynepain (14-17) xxylieci CHI3BIKTBI €MeC KoHE
TEeK CaHJBIK TYpPFbIAA Iieniiie agaapl. MyMKiH HYCKajlapablH Oipi peTiHIE MmIeny pociMiH eki
Oonikke  Oeny  Gossln  Tabbutagbl.  bBipiHmigeH, &% KypbUIBIMBI  TapaMeTpIIepiHiH
(dukcarusianFad BeKTOpbl Ke3iHne (14-17) TenumeynepiH KaHaraTTaHABIPY *KOJIBIMEH YTHIMJIbI
Oackapyasl i3mey Midgeri menriteni. KeifiHHeH onTHMyMFa KOJI JKETKi3inrenre aeitin &F
©3repTUITeH MapaMeTpiepMeH paciM KaWTanaHanel. Ocklnaiina, mporecce k = 1,2,3,... YIIH
KayFacazbl. Bipinmi &' kesingeri urepanus (8) maprka colikec &, Ke3iHIe OpBIHIANA Alajbl.
ConpplKTaH MIENIIMHIH OasHIaIFaH PaCciMi KYpPBUIBIMIBIK OHTaWJIaHABIpYMEH OallIaHbICTBHI
Oencenni 6ackapyabl OHTAMIAHABIPY AOMEKTLIIr: OosbIn TaObuTabl. KyphUIBIMABIK aiHBIMAIIBI
KeJiecl Typ/ie aHbIKTaJIa bl

§k+1= fk—akbg, (18)

k .
MYH/IaF bl bif = (\75,-"‘} Jlarpawx (QYHKIUMSACBIHBIH T'paJUeHTI OoJbIn TaOblIaabl, O

k

HapaMeTpAiH ©3repy OarbIThIH aHBIKTAWABI, a° — aMIuMTyaa. by rpagmenti Tikened (12)

TEHJIeyJIeH Kelecl Type Tabbliia ana/ibl

by = [ (VeW + AT (V;Az + V;Bu + V;Df)}df . (19)
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OHnraitanaplpyaplH TaFbl Olp MYMKIH OIICI-TIK TyCy ofici [5], MyHIma Oackapy >KoHE
KYPBUIBIMJIBIK MTapaMeTpiiep epHekrepai (18) skoHe TeMeHerini KoJijana OTIphIN Oip yaKbITTa
OHTAMIAHIBIPbLIAIBI

uk*t =k — a*pk, (20)

MYHJIAFbI b,, — KeJIeCi ©pPHEKTEH aHBIKTATYbl MYMKIH
b,=V,J" =2Q,+BTA. (21

ey nporieci 6acTankpl u koHE { MOHJEPIH TaHAayAaH OacTanajibl, KEHIHHEH Z JKOHE A
(14-15) Tenneynepai memy ke3inae anbiKranapl. bynan opi (19,21)-nen by n b, i3necripineni.

Keneci kamam — (18), (20) karsiHacTapsiHad ¥ u &% aHBIKTAMACBIHBIH a aMIUTHTYIAIBIK
MOHIH TaHAay Oonbim TaObutanel. CumartranFaH MpoleAypa KaKETT1 AJNIK JeHTreriMeH
v, "Il = 0u||V$]*| =0 mapTrapbl KaHaFaTTaHJBIPbUFaHFa JICWIH >KaimFacaapl. MyHna
YCBIHBUIFAH INENIMHIH €Ki JKarJalblHaa Ja a aMIUTMTYAAchlH TaHIay YIUIiH aJTOPUTM KYpy
Kaxer [5-7].

Mpbican. Kosramplc  AaTYUKTepiH, TY3€Tylll  OybIHAApAbl JKOHE  OPbIHJAYIIBI
KYpBUIFbUIAPAbl KAMTUTBIH aBTOMATThl Oackapy >KyienepiH KoJijaHa OTBIPbIN, KOC OaiaHbIC
MJIaCTUHAJAPBIHBIH KepHEYi-aedopMalusiiaHFal KyiiH OejceHal Oackapy alropuTMiH Kypy
MBICAJIBIH KapacThIpaiiblK. Ecenrey cynbace! 1-cyperre GepinreH.

Bnok

1 — OpBIH ayBICTHIPY JaTUUTi; 2 — OacKapy OJOTHI; 3 — MOMEHT JATYHTi

Cyper 1 — Tik xa3bIKTBIKTaFbl TepOemicTepail Oackapy »xyieci Oap Koc OailjaHbICKaH
IUTACTUHKA

MacerneHi ChI3BIKTBIK KYpbUIBIM/IA IIEHIEMI3: KepHeyiep MeH Jedopmanusiap ['yk 3aHbpIHa
OarblHA/bI, PETTErill CHI3BIKTBIK cUIarramara ue. bip KOOpauMHAaTKa KaThICThl KO3FaJIbICTBIH
CUMMETpPHSIIBI CUMaTTaMachlHa Kapail 6ackapy MiHzeTi 6ip exmemai. bip epkinfik napexeci 6ap
ocsbl xkyiie (BE/IBX) ymrin Ko3ranbic TeHaeyi Keneci TYp/ie YChIHBUTYBI MYMKIH

mj + cy + ky = f(t), (22)
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MYHJAFbl M IUIACTUKTIH TOPTTEH OipiH MaccachlH (m = :) Ounmipeni, k XoHE ¢ —

IUTACTUHKAHBIH KAaTTBUIBIFBI MEH JeMI(epiaeyiH ChI3BIKTHIK Ko duimentrepi (cyper 2), f(t) —
CBIPTKBI ocep 0oibn TaObuIaabl, an y(t) — IUIACTHHKAHBIH TepTTeH Oip Oesnirinin Oamama
MacCachlH TIrHEH KOJIaHy HYKTECIHIH KO3FaIbICHIH OLTIipesi.

M/4

Cypert 2 — [1nactTuHaHbIH TOPTTEH OipiHe Oamama cysda

benrini kypbulbIMIBIK mapameTpiepi Oap f(t) Oenrumi 6ip aysiTKyel ymii BEJIBX
pEaKIUsAChIHBIH KE3€H-KE3€HIMEH HWTEpalUsyIblK OICleH ainyra Oousansl. f(t) KykTemeci
KapKBIHIBUTBIFBI (Q CTATUKAJIBIK )KYKTEMEICH JKOHE ePIKTi aybITKyJaH TYpPaIbl:

F(t) = q — mj, (23)
MYHJIAFBI Jg — ayBITKY/IbI JKEIEIIETY.

Tenneynin KaHOHIBIK TYpi (22) kenmeciaei:

¥+ 28wy + w?y = q — ¥, (24)

MyHJAaFbl ¢ XKoHe w Jemndupiey KodPPHUIMEHTI KoHE CONKECIHIIEe KapacThIPbUIBIIT

OTBIpFaH OUICy YYaCKECIHIH JKEKe JKHUTITL.
Erep xapacteipeuiran BEJIBXK-re Oencenni Oackapy skyieci KOCbLICa, OHJIa KO3FaJbIC
TeHueyiepi (24) Typre aitHaIa b1

¥+ 28wy + 0y = u(t) + q — ¥, (25)

MyHaFbl u(t) — OipJik MaccacblHa HOpMajaHFaH O6acKapy KyIi.

Backapy xyliecin »o0anayaplH HETi3r1 MiHJETI Olleyaeri KepHeyi a3alTaTblH OHTAIbI
u(t) perrerimiH cuHTe3ley Oo0JbIl TaObaAbl. backapy Moceneci TOJBIFBIMEH CBHI3BIKTBIK
KOWBUIBIM/IA MICHIUICTIHIIKTEH, PEeTTEerill TYpiH TaHJaraH Ke3/le ChI3BIKTHIK KBaJIpaTTHIK
perrerimike (CKP) Toxranamer3 [8]. CKP-ma u(t) perrerimte y (t) OpbIH aybICTBIpYBbIHA JKOHE
OKBUBAJIEHTTI MaccaJarbl OpBIH aybICTBIPY JKbUIIAMIBIFbIHA OalIaHBICTBI  CHI3BIKTHIK
(GYHKUUSHBI ICKE achIpajbl:

u(t) = g,y + 9y, (26)

MYHJAFbl g, *OHE gy (QyHKIMOHAT MMHMMYMBIHBIH IIApTTapblHAH TaOblIa alaThiH €Ki
Kepi OaiiIaHpIC KOHCTAHTTAPBI OOJIBITT TAOBLIA B
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=20 lgr O + gy + el (Olar, =0

MYHJIAFbI gy, Jy JKOHE I' — CAIMAKTHIK Kod(puuuentrep. (27) OipiHiui KOChUIFbII Oiney

neopManusACHIHBIH AIpiT SHEPTHACHIHBIH OUIIIpe/i, eKiHIIl KOCBUIFBII OHBIH KHHETHKAIIBIK
SHEPTUACHl OOJIBINT TAOBUIABI, YUIHIIICI — CHIPTKBI K©3/eH OepiieTiH 0ackapy SHEPTHACHI.
Munanmusanust (27) Oiney mIpUTIHIH JKaIbl HEPTUACHL CHIPTTaH JKETKI3UIETiH Oackapy
SHEPTUACHIHBIH MHHAMYMBIH TalJallaHyMEeH a3aiTbulafpl JereHai Ouraiperi, Of €H KaKChl
YTBIMJIBI IENIM OOJIBII TaOBIIAIbI.

ColiKeC TYPaKThI gy, gy AUKBIHJANTBIH AHAJTUTHKANBIK HIEHTIMEP TaObLIFaH

gy = —w? [Sy —-1); (28)

gy = 28w(S; — 1), (29)

MYHJIaFBI Sy, %KOHE ;Koo dumentrepi Obunait Oepineni

Sy _ Jl + (ﬂiir]; (30)

_ ‘:ﬂzfl’] uz_l]
SJ}_J1+4$2@2+ 282 (31)

(30) xone (31) epHektepai moriekti Typae (28)-(29)-(26) aybicThipa OTBHIPHIN, OacKapy
3aHBIH IIBIFapaMbI3

u(t) = —?(s, — 1)y(0) — 28w (S, — 1)y. (32)

AJNBIHFaH peTTey 3aHbIH (25) eHri3y apKblibl OaCKapbUIaThIH KYHEHIH KO3FalIbIC TCHACYIH
aJaMbl3:

¥ =28wS;y + wzsyy =q—J,. (33)

CKP-ra nerizpenren Oackapyusl BEJIBXK-ap1 sko6anaynslH Keneci Ke3eHIepl MbIHajIap
00JIBII TaOBLIAIBI:

- OacKapbplIMaMThIH KYHEHIH peakuuschlH (24) TeHJIeylIeH ecenTey >XoHe Oackapy
KaXETTUIIr Typajbl MOCEJIeH] LIely;

- erep Oackapy Kaxer 0Ooinca, g,, gy XKOHE T JKOHE CAIMaKTBIK KO(P(UIMEHTTEPIHIH
MOHJIEPIH aHBIKTaY *oHe Tikenel (30) xone (31) Sy, sxoHe Sy, xKyHhecin 6anray KO3PpOUIHEHTIHIH
caHmapblHa KepceTy; coiikeciHmie (28) xone (29)-maH Oackapy >KYHECiHIH pPEaKIHICHIH KOHE
KaXeTTi 6ackapy MOMEHTTepiH Taly;

- peaKkIMsIHbI ©3repTy HeMece OacKapy PHEPrusiChblH TYTHIHY Typaibl HICHIM JKOHE KaKeT
OoJTFaH araaii1a Keneci nTepalusuIbIK MpolecTi 6acray.
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l-cyperTe KepCeTUIreH KYpBUIBIM YIIiH PETTETill CHUHTE3IHIH MBICAIBIH CAaHJBIK IiCKe
achIpy Kelleci mapameTpiiep YIIiH jkacainiasl: M = 20000 H, £ = 1/7, r = 25. byn xarnmaiina ¢
KOHE 7 IIIaMaiaphbl TUNIACTHHAHBIH CHIPTKBI KOHTYPBIH CUIIATTalTHIH Tenaeyre eneni [9, 10]:

x =r(cosd + scosmd);z = r(sind — £ sin md),

MYH/JIAFbI ¥ — KOHTYp MapameTpi.

Matlab LQR OarnmapiiaMachlHBIH KOMETIMEH JKacaJlFaH PETTETIIl CHHTE31 MOCENIECIH iCKe
aCBIPYIBIH CYJIOACH! 3-CypeTTe KOpCEeTUIreH.

1 1
> - ¥ - ¥
5 s Mux

Integratord| Integrator EE—

Mux

D Scope

Step

Cypet 3 — Tep6enmeni Koc OaiaHBICTHI TJIACTHHA PETTETINIIHIH CHHTE31 ICKEe achIPyIbIH
cyJI0achl

3-cyperte KepceTuiren cyinba Komm TypiHmeri Ko3fajbiC TEHJIEYlepl YIIIH PeTTeriml
CUHTE31H iCKE achIPaJIbl:

Xy = Xy, ¥, — 200000x, — 2000x, + 0,04u, u = —0,005x, — 0,0005Xx,

KapacTeIpbliablll OThIpFaH KYPBUIBIMFA JIE3/1€ aybITKY/IbIH dcepi Ke3iHae oTnei npouecc 4-
CypeTTe KepceTUIreH Keneci KepiHicke ue Oonaapl. bynm cyperre abciucca oci OoMbIHIIA
CeKyHJATapJarbl YakbIT, ajl OpAMHATTap oci OoilbIHIIA M/c-TapJarbl KOOPAMHATTHIH JKOHE
KATTBUIBIK KHUETIHIH Ka3bIKTBIKTAH OPBIH ayBICTHIPY KOOPIMHATHIHBIH ©3Trepy KbLIAAMIBIFbI
OepinreH. byn ke3ne ic Ky3iHIEe emIKaHAal KO3FaJbIC JKOK, OyJI PEeTTeyAiH *OFapbl camachblH
KepceTe/i.

Ocpinaiiiia, Koc OaiiaHBICKaH TIACTUHAHBIH TepOeNMeni MpoleciH Oackapy moceneci
meminal. AJNbIHFaH HOTHXKE OacKapylblH >KOFapbl THIMJUIINIH KepceTeni. Anaiijia, SHEpPTrUsHBI
Oackapyra >KyMcajaTblH IlIaMa OHE KapacTBIPBUIBI OTHIPFAH OICTIH OCHIFAaH OaillaHBICTHI
KYHBI TYpajibl MaceJe allbIK KyHiHe Kajgabl.
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Abstract

The problem of synthesizing a regulator of the stress-strain state of a bridge structure
element in the form of a plate with a complex shape is posed. The high efficiency of the regulator
is shown on the example of impulse action. The results of numerical calculations for specific
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OOHUM 6X000M Odem B03MONCHOCb CO30aMb CUCNEMY pe2yIUpo8aHuss HANpAXCeHuem Ha
cmamope 0suzamens.

B cucmeme pecynuposanus ucnonwv3yromcs HeluHeliHvle 36eHbs Ol 0DecneyeHus
coomeemcmayloue20 Kayecmea NnepexooHbiX NpoYecco8 CKOPOCMU U MOMEHmMA O0sucamers.
Ilpusedenvl epaghuxu nepexoOHbIX NpPoOYecco8 CKOPOCMU U INEKMPOMACHUMHO20 MOMEHMA
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Knrwouegvle cnoea: acumxpomHvili O08uecamenv, npeobpazosameilb YacCmomovl, CUCHEMA
ABMOMAMUYECKO20 YNPABIIeHUsl, NePexoo0Hble NPOYeccyl, IHep2ocoepediceHue, aneopummuiecKull
azvik MATLAB.

B mnpoiiecce co3manusi KOMIBIOTEPHON MOJEIHM Pa3OMKHYTOM CHUCTEMBI MpeoOpa3oBaTeib
4acToThl — acuHXpoHHbIM aBurarensb (IIY — AJ[) ¢ cuctemoil aBTOMaTH4eCKOro YIpaBieHUS
(CAY) no HanpsKeHUIO cTaTopa ABUIaTessl OTKPHIBAIOTCS LIMPOKHE BO3MOKHOCTHU aHAIU3a U
cunre3a CAY cucremsl [IU — AJl. B cucreme 14 — AJl acHHXpOHHBIN JIBUTraTENb BBIOPAH C
KOPOTKO3aMKHYTBIM POTOPOM, Tak Kak Takas cuctema ¢ CAY sBusercs sHeprocoeperaromeit
[1]. CrpykrypHasi cxema MOJEIM ACHHXPOHHOIO JIBUTATElNsi ¢ KOPOTKO3aMKHYTBIM POTOPOM
(AK3) B HenonBUKHOM cucteme koopauHar ¢ napamerpamu [2] B MATLAB npencrasiena Ha
pucyske 1.

[=-]MODEL_aKZ IS [=] Y

Fla Edit Wiew Simulation  Format Tools Help

\':J"!
‘ o KRITR
>
l'r\l - 19.23
e - 1229 Fra
[ W] . 0.01s+4 pr— b ot
usa Al Transter Fen . @
Transfer Fend From Product? To Wotkspace
]
D:j >
Product Scope
e <7l
ot Rl
X g
ot
Froduett P
@ redy From1
— - +
Goto > 1389 feal =W - b ]
19.23 —~
- Ke > 138 Be+1 b T 1.5p°kR wm
0.01s+1 | b . Product3 14 Integrator
Transfar Fen2 KRTIR1 anserren
/IZI‘ Step

kRITRA

Ready [tooes [ [ [odezztb 4

Pucynok 1 — Mojenb aCHHXpOHHOTO JIBUTATENsl C KOPOTKO3aMKHYTHIM POTOPOM

Kak BumHO M3 pucyHka 1, Ha BXOoA MOJenu NojaroTcs HampsbkeHus U =cost,
U,, =sin ¢, peanusys IpAMOHN IyCK JBUratess. TOKM cTaTtopa ¥ MOTOKOCLEIUIEHHS pOTOpa , Ha

pucynke 1, obo3HaueHsl: isa , isb, Fra, Frb.KpoMe 3TOro OTMETHM, UYTO B CTPYKTYpE MOJIEIH

UMEIOTCS MHOXKUTEJIbHbIC HEIMHEHHbIe 3BeHbs. YucIeHHble 3Ha4YeHHs KOd(D(UIMEHTOB B
mozaenu AK3 (pucyHok 1) B Ge3pazmepHbix enuHuiax. [lepexoaHble mpoluecchl CKOPOCTH U
MOMEHTa aCHHXPOHHOTO JIBUTATENs MPECTaBIEHbI Ha PUCYHKE 2.
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Pucynoxk 2 — Ilepexonbie mpouecchl ckopoct 1 MomeHTa AK3

Mogaens AK3 ¢ ogHMM BXOJOM IPEACTABIECHA HA PUCYHOK 3.

FIMODEL_akzz

Fle Edt ‘iew Smuaton Fomst Tods Heb
D&z e t|aa b afis e - EHebhss sEBE$
e
o
10.23
20 —_ 13219 ¥
01075+ > *
y 1389541 Tot]
I o . Transti Fenl o Productz
L] .
Product
p Scope
|—|. T |t I
x|
LI+
1923 el 15 o * I b b
pfefp] —= 1369541 z
|| 0.015+1 1 Intzgrator
,/1 Step
<K
Ready 117% fpdezath &

Pucynok 3 — Mogens AK3 ¢ HICTOUHMKOM NUTaHUA 10 HanpsbkeHuto U

[Tonyuyennas monens AK3 (pucyHok 3) aeT BO3MOKHOCTb BBECTU B CTPYKTYPY MOJENHU
AK3 cuctemy aBromaruyeckoro ynpasieHus (CAY) no HanpsHKeHUIO CTaTopa JABUraTelIsl.
CrpykrypHas cxema mogenu AK3 ¢ CAY npuseneHa Ha pucyHKe 4.
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IMODEL_aKz201
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Pucynox 4 — Moaens AK3 ¢ cuctemoit aBTOMaTHYECKOTO yIPaBJICHUSA

[lepexoHblie MpoIecchl CKOPOCTH M MOMEHTA ACHHXPOHHOTO JABUTATENsl MPECTaBICHbBI Ha
pHUCYHKE 5.

=} Scopel M=l E3
sE| B |- | & &
W
4 T T T T T T T T T
3 :
2
1
.
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b
. ' ! ' ! ' ! '
Speed
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Pucynok 5 — Ilepexonnbie mpouecchl ckopoctu 1 MmomeHTa AK3
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CpaBHuBasi NEPEXOJHBIE IPOLECCHl CKOPOCTM M MOMEHTa AaCHHXPOHHOIO JBUIaTels
pucCyHKa 2 (mpsAMON IyCK JBUraTelis) ¢ NEPEXOJHBIMU IPOLECCAaMH JBUraTelsl pUCYHKa S,
CIIElyeT OTMETUTh, YTO Ha PUCYHKE 5 KoJieOaHUsS MOMEHTa M CKOPOCTH HE3HAUUTENBHBI, T.C.
peryaupyeMblii  3JeKTpomnpuBoj] oOnagaer 0Ooyiee  KAaueCTBEHHBIMHM  XapaKTEPUCTUKAMU
MEePEXOHBIX MPOIIECCOB [3-6].

Marematuueckoe omnucanue mozaenu AK3 ¢ cucremoill ympaBieHUs NPEICTaBICHO
clleyrolel CUCTEMON AU pepeHInanbHbIX YPaBHEHUMN:

&:—I'SékR(xzxs—x3x4)—l.Mc;
dt i J
dx, K,kRrR K, 1

= Xy ——— X1 X, Xy
dt T2 T2 2
d K. kR K 1
s B )+ 2y D ——xy;
dt T3 T3TR T3 T3
dx, K,kRrR K, 1

= Xsg —=—— X1 Xy —— X4,
dt T, T, T,
d K K. kR K 1
i:—sxé-l- > x4+—5x1x2——x5; W)
dt T5 TsTR TS T5
dx
— =X, — X
dr 8 7
d
dt
dxg, K, 1
—=—(u—k_x,+x,sign(x,)) — — xg;
dt TP( oy Xy5ign (%) TP8
dx9 1 ]—E)kg dxx ko 1

u Xg —— X
d T T, d T, ° T,

d
%:1.5;9 kR (x, *dx, / dt +x, * dx / dt -

x, *dxy/dt —x;*dx, /dt),

rJe X, = @ — yruosas ckopoctb AJl;
x, = Fy,, x, = Fy, — TIOTOKOCLEINJIEHUS POTOPA;
x;=F

sa’

x; = F,, — Toku cratopa;
Xs,X ~— NEPEMCHHbIC HCTOYHNKA TUTAHHUS ABUTATEIIS;
Xy =Uu, — HaNpsOKEHUE Ha BBIXOJIE NPe0OpasoBaress YacToTh;

X9 = U, — HAIIPSHKCHHEC Ha BBIXOJC KOPPCKTUPYIOIICTO 3B€HA CUCTECMbI YIIPABJICHU AI[
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[Iporpamma pemienus cuctemsl ypaBuenuii (1) B MATLAB, 001en3BecTHBIM YHCIEHHBIM
MetoqioM Pynre u- Kyrra [5], npencraBiena Ha pucyHke 6.

B C\Documents and Settings', Misha' Mow aokyHedTor,MATLAB, ODE_AKZ_Sall.m

File Edit Text Go Cell Taoals Debug Desktop Window Help '!
BB | - o+ |+ 1 x | @,
1 [Flfunction ODE_AKZ SAU =
2 — cle
z — x0=[0;0;0;0;0;0;0;0;0;:0];
4 — intervval=[0 0.5]
5 — [T, X]=0dedb (Esystm, interval ,x0) ;
& — pleot (T ,X(: ,1)*12,'k.—-",T,X{(:,10)*10,"'k.-")
7= grid -
8 [l function dx=systm(t, x)
9 — u=10; Mc=0.1l; Kp=10; Ko=0.5’;
10 — Tp=0.001; T1=0.2; T2=0.5
11 — dx=zeros(10,1) ;
1z — dx{1)=10%(1.4%x(2)*xx(5)-1.4%xx(3)*x(4))-10*HMc;
13 — dx(2)=0.025%x(3)-x(1)*x(4)—-(1/138.9)*x(2) ;
14 — dx (3)=1923*x(8)-1923*x(7)+0.138*x(2)+1923*x (1) *x(4)-100*x(3)
15 — dx(4)=0.025%x(5)+x (1) *x(2)—-(1/138.9)*x(4) ;
1ls — dx (5)=1923*%x(6)-1923*x (1) *x({(2)+0.138*x(4)-100*x(5) ;
17 — dx(6)=x(8)-x(7) -
18 — dx(7)=x(6) ;
19 — dx {(8)=(Kp/Tp) * { {(u-Ko*x(8) )+sign{x{9) ) *x(9) ) - (1 /Tp) *x(8) ;
20 — x(9)=(1/T2) *u- ({(Ko*T1) /T2) *dx(8) - (Ko/T2) *x(8) - (1/T2) *x(9) ;; —
z1 — dx(10)=1.4*( (x(5) *dx(2)+x(2) *dx(5))—(x(4) *dx(3)+x(3) *dx(4)))
22 — - end -
| 1T . = il
1 usage of "ODE_AKZ_SAU" Found [ODE_aKzZ_Sau [tn 1 Cal 21 [ovR Yy

Pucynox 6 — IIporpamMmma pacuera nepexoHbix npoieccoB cucremsl [TH — AJ]

Pe3ynbrarel MoenupoBaHus MPeACTaBICHbI HA PUCYHKE 7.

< Scopel = E3
= B | -

2 ! ! ! T T ! T T T
15 :

1
s

]
-8.5

1

85 : : : f
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Pucynoxk 7 — IlepexoiHble poLiecchl CKOPOCTU U MOMeHTa A/l
[lepexoanbie mpolecChl CKOPOCTM WM MOMEHTA JABUTaTellss pPUCyHKa 6 U puCyHKa 7
UJICHTUYHBI.

140



IIpombrinennsiii Tpancnopt Kazaxcrana 2021, Nel  ISSN 1814-5787 Nel, 2021 Industrial transport of Kazakhstan

Perynupyemslii 351IeKTpONPUBO/T MOAPA3ACISIETCS HA ABE OCHOBHBIE TPYIIIBI: TOCTOSIHHOTO
U TEPEeMEHHOTO TOKa. OJEKTPONPHBOIOM  HAa3bIBAlOT  YCTPOMCTBO, IMpeoOpasyromue
IEKTPUUECKYIO PHEPIUIO0 B MEXAHUYECKYIO U COCTOSIIEE U3 AIIEKTPOIBUTaTENIs, IEPENATOYHOTO
MeXaHu3Ma (TpaHCMHUCCHU, MY(DThI, pEAYKTOPA) U CUCTEMBI YIIPABICHHUS.

[Ipornecc perynupoBaHus 4acTOTHI BPALICHUS JIFOOOTO MEXaHU3Ma, B TOM YKCIIE M HAcOca,
YI00HO aHATM3UPOBATH C MIOMOIIBI0 MEXaHUYECKUX XapaKTEPUCTUK HACOCHOTO arperara.

CxopocTh BpallieHus aCHHXPOHHBIX JIBUTATEJICH ONpeIeNsieTcs U3 BhIpakeHus [2]:

n, =n(1-s)= (60% )(l—s) )

rje 1, — CKOPOCTh BPAIICHHs MOJIs CTaTOPa;
§ — CKOJIEXKEHHE;

f, —YacToTa NMTarOUIEN CETH;

p — YHCIIO Nap IOJIKOCOB.

PaccMoTpuM MexaHMuYecKHE XapaKTEPUCTHKH ACHHXPOHHOTO JBUTATelsl U HACOCHOTO
arperata. Ha pucynke 8 mpeacTaBieHbl MEXaHUUYECKHE XapaKTEPUCTHKHU IIEHTPOOESKHOTO
Hacoca, OOOpyIOBaHHOTO OOpaTHBIM 3aTBOpPOM (KpuBas 1) U 3JeKTpoABUTATENS C
KOPOTKO3aMKHYTBIM poTOpoM (KpuBasi 2). Pa3Huma 3HadeHWil Bpamaromero MOMEHTa
AIIEKTPOJIBUTaTeNsl 1 MOMEHTa CONPOTHBICHUS Ha3bIBAETCS TUHAMHYECKUM MOMeHToM. Ecim
BpaIIalOIUA MOMEHT OOJIbIIE MOMEHTA CONPOTHUBIICHHUS, JTUHAMUYECKUH MOMEHT CUYHTAETCS
MOJIOKUTEIBHBIM, €CIM MEHbIIE — OTpUuarelbHbIM. [lo BO3AEHCTBMEM MOJIOKHUTEIBHOIO
JMHAMHYECKOTO0 MOMEHTa HAaCOCHBIM arperar HauyMHaeT paboTaTh C YCKOpEHHEM, T.e.
pasronsiercsa. Ecnu nuHaMUYeCKU MOMEHT OTPHUIATEIbHBIN, HACOCHBIM arperatr paboTaer ¢
3aMEIJIEHUEM, T.€. TOpMO3UTCS. [Ipy paBeHCTBE 3THX MOMEHTOB UMEET MECTO, YCTAHOBUBIIUICS
pexuM paboOThHI, T.€. HACOCHBIH arperatr paboOTaeT ¢ IMOCTOSHHOM YacTOTOM BpamieHus. JTa
4acTOTa BpAIIEHHUs M COOTBETCTBYIOIIMH €H MOMEHT OIPEIEISAI0TC IepeceyeHueM
MEXaHUYECKUX XapaKTePUCTHK AJIEKTPOJBHUraTeNss U Hacoca (Touka a Ha pucyHke 8). Ecnu B
MIPOLIECCE PEryIUPOBAHUS TEM WM UHBIM CIIOCOOOM M3MEHUTh MEXaHUYECKYIO XapaKTepUCTHUKY,
HampuMep, clienatb ee 0ojiee MSTKOM 3a CYeT BBEACHHUS JOIMOJHUTEIBHOIO COMPOTHUBICHUS B
POTOpHYIO Ielb 3JeKTpoiBurarens (kpuBas 3 Ha pucyHke §8), MOMEHT BpallleHus
JNIEKTPOJIBUTaTeNsl CTaHET MEHbIIe MOMEHTa comnpoTuBieHus. lloxg  Bo3zgeiicTBueM
OTPUIIATENILHOTO JMHAMUYECKOTO MOMEHTa HACOCHBIM arperar HayuMHaeT paboTaTh C
3aMEeMJICHUEM, T.€. TOPMO3UTCA JI0 TeX IMOp, IOKAa BpPALIAOIMHUA MOMEHT U MOMEHT
COTPOTHBIICHUS OMATH HE YpaBHOBECTCS (TOUKa O Ha pUCYHKE 8).

PI/IcyHOK 8 — Mexanndeckue XapaKTCPUCTUKU ACHHXPOHHOI'O ABUTATCIA WU HACOCHOI'O
arperara
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DTO¥ TOYKE COOTBETCTBYET CBOSI YacTOTA BPAICHHUS U CBOE 3HAYCHHE MOMEHTA. TakuMm
o0Opa3omM, Mpolecc peryJupoBaHHUS 4YacTOThI BpAIlEHUs HACOCHOTO arperara HEempepbIBHO
COIIPOBOKAACTCA HU3MCHCHHAMH BpallalOICro MOMCHTA OJJICKTPOABHUIATCIII W MOMCHTA
CONPOTHUBIIEHUS Hacoca [7-9].

Pecynuposanue wacmomwl spawjenust s1ekmpoosuecameneii UsMeHeHueM HANPS’CceHus Ha
e20 cmamope. Bpamaronmii MOMEHT aCHHXPOHHOTO 3JICKTPOJBUTATEINS IMPOMOPIIHOHAICH
KBaJIpaTy HANPsDKEHUS, TIOJIBOJIUMOTO K 3JIEKTPOIBUTATEITIO:

M,, =KU® 3)

[lo sTOii mpUYMHE W3MEHEHHWE HANPSHKEHHWS Ha 3aKHMax CTatopa H3MEHsET (GopMmy
MEXaHUYECKON XapaKTEepUCTUKM 3JeKTpojBUratens. PaccMarpuBas COBMECTHO MEXaHMUYECKHE
XapaKTEePUCTUKHU HAacoca M AJIEKTPOJBUraTesns (pUCYHOK 9), Ha 3aHUMaxX KOTOPOro M3MEHSEeTCs
HanpspKeHHWe, BUIMM, YTO KaKJIOMY H3MEHEHUIO HaINpsDKEHHsS COOTBETCTBYET CBOsI pabouas

TOYKA a,,d,,d;,...d,, KaXKI0H TOYKE COOTBETCTBYET CBOE CKOJILKEHHE S,,S,,S5,....5, .

no

MA

1 - ecrecTBeHHAs XapaKTEPUCTHKA; 2, 3 - XapaKTEpUCTHKA PH TTOHMKEHHOM HAIPsDKEHHH;
4 - MexaHWYecKas XapaKTepHUCTHKa Hacoca

PI/IC}’HOK 9 — MexaHnndeckue XapaKTCPUCTUKKU DJICKTPOABHUIATEIA IIPH HU3MCHCHUHA
HaIIPsKCHUA

[Ipy u3MeHEeHUM HANpPSHKEHUS 3HAYCHHE KPUTUYECKOTO CKOJIbKEHHUS HE H3MEHseTcH,
[I03TOMY MaKCHMaJIbHBIi MOMEHT MPH JTIOObIX N3MEHEHUSIX HANPSKEHUSI COOTBETCTBYET OJTHOMY
U TOMY € 3HAYEHHUIO CKOJIb)KEHHs, paBHOMy npumepHo 0,1-0,2. Dtum omnpexaensercs
CPaBHHUTENBHO Y3KUU J[MaNa3oH PeryJupoBaHUsS IO YacTOTE BpAIICHHS, KOTOPBIH MOKET
obecneunTh 3TOT crocod peryaupoBanus. PerynupoBaHue HaNpsDKEHUs HA CTaTOPE JIBUTATENs
OCYILIECTBIISICTCS. OOBIYHO C TIOMOINBIO TUPHUCTOPHOTO (YaCTOTHOIO) PETyNsATOpa HAMPSKEHUS

(pucynok 10).

Pucynox 10 — DnekTponpuBoja ¢ THUPUCTOPHBIM (YACTOTHBIM) PETYIATOPOM HAIPSKEHHS
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Yacmommnuuii  snexkmponpueod. (OCHOBHBIM 3JEMEHTOM YaCTOTHOTO 3JIEKTPOIPHUBOJA
ABIISICTCS. THPUCTOPHBIN (YaCTOTHBIN) mpeoOpa3oBarenb. B 3ToM mpeobpazoBarene MOCTOSHHAS
4acToTa MUTAIOLIEH ceTH f, mpeoOpasyercs B epeMeHHylo f,. [IponopuuonansHo yactore f,
U3MEHSIETCd ~ 4YacToTa  BpAIlEHMsl  DJEKTPOABUIaTeis, IMOJKIOYEHHOIO K  BBIXOAY
npeoOpazoBares.

YactoTHble npeoOpa3oBaTend MOAPA3JENSIOTCS Ha JIBa OCHOBHBIX BMJA: C
IIPOMEXYTOUYHBIM 3BE€HOM MOCTOSIHHOTO TOKA U ¢ HEMOCPEACTBEHHOH CBs3b10. CXeMa 4aCTOTHOTO
npeoOpa3oBates MepBoro BUaa MpeacTaBieHa Ha pucynkax 11 u 12. IIpeoOpas3oBarens cocTouT
U3 BRIIpsIMUTENS B, punbTpa @ 1 nHBepTOpa /.
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Pucynok 11 — Cxema 4aCTOTHOTO 3JIEKTPONPUBOIA C HHBEPTOPOM HAIPSIKEHUS
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PI/ICYHOK 12 — Cxema 94acTOTHOTO QJICKTPOIIPUBOJa C MTHBCPTOPOM TOKaA

ITocpencTBoM 4YacTOTHOrOo mpeoOpas3oBaTeNiss MPAKTHUYECKH HEU3MEHHBIE CETEeBbIE
napaMeTpsl HanpsbkeHust U, 1 9acToTa f, mpeoOpas3yroTcs B U3MeHseMble napameTpsl U, u f,
TpeOyeMble Il CHCTEMBbI YIIPABICHHUS.

Jlnst obecrieyeHus yCTOMUMBOI pabOTHI AIEKTPOABUraTeNsl OIPaHUUYEHUS €ro Meperpy3Ku
[0 TOKY M MAarHUTHOMY IIOTOKY, IOJJIEP>KaHHUsS BBICOKMX DHEPreTHYECKHX I0Ka3aTenei
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YaCTOTHBIA MpeoOpa3oBarens JOJHKEH TOJICPKUBATH OIPEICICHHOE COOTHOIICHUE MEXKIY
BXOJHBIMH W BBIXOAHBIMHU IMapaMCTpaMHu, 3aBUCAILICC OT BUA MeEXaHU4YeCKOU XapPaKTCPUCTUKU
Hacoca. DTH COOTHOIICHHUS IOJYYAIOTCS W3 ypaBHEHUS 3aKOHA YAaCTOTHOTO PETyIMPOBAHUS
Koctenko [6]:

UI/UZZ Ml/szl/fz 4)

Jns HacocoB, paboTarommx O3 CTaTUYecKoro Hamopa, T.€. TeX, 4bsl MeXaHW4ecKas
XapaKTePUCTHUKA OTIMCHIBACTCS YpaBHEHHEM KBaJIPATUIHON 1MapaboJIbl:

U,/ f?=U,/f] =const (5)

st HacocoB, pabOTalONIMX CO CTAaTHYECKUM HAMOPOM, JOJKHO coOmroAaThcs Oosee
CII0’KHOE COOTHOIIICHUE

1+£_ l+k
Ui/lh2 =t/ 7, (6)

rae k —Tmoka3arenb CTENEeH! B yPaBHEHUU MEXaHMUECKOM XapaKTepUCTUKH HAacoCa.

B OospmmHCTBE CcioydaeB B HACOCHBIX YCTAHOBKAX MPUXOJUTCS HCIOJH30BAThH
npeoOpa3oBaTeay MPOMBIIUIEHHOTO UCTIOHEHUS, 00eCIeunBatoIINe COOTHOILIEHUE

U, /f =U,/f, =const (7)

Ha pucynke 13 mnpeacraBieHbl MEXaHUYECKHME XAPAKTEPUCTUKHA ACHHXPOHHOTO
AIIEKTPOJIBUTATENsl MPU YaCTOTHOM pPErylMpOBaHMM MU coONojieHuH cooTHoueHuu (6). [Ipu
YMEHBIIEHUN YacTOThl f, MEXaHHU4YeCKas XapaKTEPUCTHKA HE TOJIBKO MEHSET CBOE MOJIOKEHUE B
KoopauHaTax n—AM , HO HECKOJbKO H3MeHSeT cBolo (opmy. B wacTHOCTH, CHUKaeTcs
MaKCUMAaJIbHBII MOMEHT JJIEKTPOJBHIraTelisd, 4TO OOYCIOBIEHO TEM, YTO MpH COOJIOICHUU
cooTHouleHUs (7) IpU M3MEHEHUU YacTOThl f, HE YYMTBIBAETCsA BIIMSHUE Ha BpalArOIIUil
MOMEHT W3MEHEHUU aKTHUBHOTO COMPOTHBIEHUS cTaTopa. [Ipm 4acTOTHOM perynmpoBaHHU C
Y4€TOM 3TOTO BJIHSIHHUS MaKCUMAaJIbHbIII MOMEHT OCTaeTCsl HEU3MEHHBIM, (JopMa MEXaHUUECKOH
XapaKTePUCTUKHU COXPAHSETCS, MEHSIETCS TOJIBKO €€ MOJI0KEHHE.

M ,+

Pucynok 13 — MexaHnueckue XapakTEPUCTUKH YACTOTHOTO JJIEKTPONPUBOJA MPHU
MaKCUMabHBIX (1) ¥ MOHIKEHHBIX (2) YacToTax
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YacrotHeie mpeoOpa3oBaTeNid BBINOJHSIOTCS Ha 0a3e aBTOHOMHBIX HHBEPTOPOB TOKa
(AUT) wmm Ha O6a3e aBTOHOMHBIX HWHBepTopoB HampspkeHuss (AWH). B wacroTHbix
npeoOpazoBarensx Ha 6aze AMH (pucyHok 11) B 3BeHE MOCTOSHHOTO TOKa BBIMPSIMIISETCS
HanpsbkeHne. CriaxuBaromuid (QUIBTP B 3THX NPeoOpazoBaTeNsiX COCTOMT M3 APOCCEs,
BKJIIOUEHHOTO  IIOCJEN0BAaTENbHO C HHBEPTOPOM, M  KOHJEHCATopa, IOJKIHYaeMOIo
napaensHo AVMH. Ha Beixome mpeoOpasoBarens (opMa KpHBOH BBIXOJHOTO HAmpsOKCHUS
(0OBIYHO TIPSMOYTOJIbHAS) OMPEACISIETCS MOPSAAKOM TEPEKIIOUEHHs] TUPHCTOPOB, a (opma
KpUBOM TOKA (CHHYCOUJIaTIbHAs) 3aBUCUT OT XapaKTepa Harpy3KHu.

B gacroTtHpIx mpeoOpa3zoBarensix Ha 6aze AUT (pucyHok 12) B 3BeHE MOCTOSHHOTO TOKa
BeIIpssMIIsieTcss TOK. CriaxuBarommii  (WIBTP COCTOMT W3  JIPOCCENs, BKIFOYAEMOTO
MoCIIeIoBaTeIbHO ¢ MHBEpTOpoM. Ha Bbixone npeoOpaszoBatens (opma KpUBOI BBIXOJHOTO TOKa
OTpe/eNseTcss TMOPSAKOM TEepPEeKIIOYeHUs] THUPHUCTOPOB, a (¢(opMa KpHUBOW HaNpsKEHUS
(cuHycouanbHast) — Xapakrepom Harpysku [10-12].

YactoTtHple mnpeobOpazoBarenu Ha 0aze AWMH ¢ mupoTHO-UMITYIBCHOM MOIYISAIHEH
(IIMM) umeroT 6oJiee BHICOKHE IHEPTETUUECKNE XapaKTEPUCTHKH 3a CUET TOr0, YTO Ha BBIXOJE
npeobpazoBatens obecnieunBaeTcss (popMa KpUBBIX TOKA W HAMPSKEHUs, MPUOIMKAIOMIAICS K
cuHycouaaidbHOM. B a3THX mnpeoOpa3oBarensix B OTJIMYME OT OINHCAHHBIX BBIIIE MOTYT
UCI0JIb30BAThCS HEYIPABJISIEMbIE BBIIPSIMUTEIH.

BbiBOaBI.

1. IIpu mpsiMoM mycke ABUraresns HaOMIOAAIOTCS 3HAUMTENbHBbIE KOJIEOAHUS CKOPOCTU U
MOMEHTA JIBUraTelIsl.

2. Pa3pabGoTtanHas cucTeMa pETYJIUPOBAHMS HAIMpPsSHKEHHEM Ha CTaTOpe JBUTaTeNs
CYIIECTBEHHO CHUKAET aMIUIMTYly M YaCTOTY KOJI€OaHUN CKOPOCTH M MOMEHTA JIBUTATEIIs.

3. Jlng acMHXpPOHHBIX JBUTATeNell SHEProcOEeperamimuMyU METOIaMU PEryITHMPOBAaHUS UX
CKOPOCTH BpPAILEHUS SBISIOTCS METOJIbI PETYIMPOBAHMS aMIUTUTY/bl M YaCTOTHI MUTAIOLIEH CETH
IBUTATENs. AHANIU3 BIUSHUS W3MEHEHHUS CKOPOCTH BpAILEHUS MPHUBOJHBIX JBUTATeNei
HACOCHBIX arperaToB Ha HAIop U MOJauu LHEHTPOOEKHBIX KOJEC Hacoca 3HAUUTEIbHO BIUSIOT Ha
sHeprocOepekenne u nmoyiepxkubaet Boicokuii KITJI cucremsr.
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ACHHXPOH/IbI KO3FAJITKbILIUTBIH AIIBIK "KYWUECIHIH, MOJEJI - CYACTbI
MYHAU COPT'BIJTAPBIHA APHAJIFAH XKUIJVIIK TYPJIEHIIPTTIII

Anoamna

Exi  ocone 6ip «xipici bap Kbicka mMYUblKmaiean pomopvl  0ap  ACUHXPOHOLL
KO32ANMKbIUMbIY KYPbIIBIMObIK CXeManiapvl Kapacmulpuliaovl. bip kipici 6ap Ko3zanmkbiuimoiy
KYDOLLIBIMObIK CXeMAaChl KO32AIMKbIUMbIY CIAMOPbIHOARbL KepHeyOl bacKkapy xcylecin Kypyea
MYMKIHOIK Oepeoi.

Pemmey ocyiiecinoe scolnoamovlk nen K032aimyblul MOMEHMIHIY emneni npoyecmepiniy
muicmi  CandacvlH KaAMmamacvl3 emy YuliH Cbul3blKmbl emec ciimemenep KOAOAHbLIAObL.
Kozzanmxviuumoiy a#cwii0amoviebl MeH 31eKmpOMASHUMMIK MOMEeHMIHiY emneni epaguxmepi
keamipineen. MATLAB aneopummoix mininoe K032aImKblUmMbIH HCbLIOAMObIEbl MEH MOMEHMIHIY
emneni npoyecmepin ecenmey 6az0apramacst bepineen.

Tyitinoi ce30ep: acuHXpoHObl KO32ANMKbIUL, JICUILIK MYPAeHOIpIiuli, asmomammol
backapy acyiieci, emneini, snepeusnvlt ynemoey, MATLAB aneopummoix mini.
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MODEL OF OPEN-LOOP ASYNCHRONOUS MOTOR SYSTEM - FREQUENCY
CONVERTER FOR SUBMERSIBLE PUMPS OF OIL PRODUCTION

Abstract

The structural schemes of an asynchronous motor with a short-circuited rotor with two
and one inputs are considered. The block diagram of the motor with a single input makes it
possible to create a voltage control system on the motor stator.

The control system uses non-linear links to ensure the appropriate quality of the transients
of the speed and torque of the engine. Graphs of the transient processes of the speed and
electromagnetic torque of the engine are given. A program for calculating the transients of the
speed and torque of the engine in the algorithmic language MATLAB is given.

Keywords: asynchronous motor, frequency converter, automatic control system, transients,
energy saving, algorithmic language MATLAB.
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CPEJA UMUTAIIMOHHOI'O MOJAEJIMPOBAHUA ANYLOGIC
B 3AJAYAX UCCIIEAJOBAHMUSA HA KEJIE3HOJOPOKHOM TPAHCIIOPTE

Annomauus

Onucanvl 3a0auu u RPoyeccol UMUMAYUOHHO20 MOOETUPOBANHU, U UX PA3IUYUHbIE MEMOObL
Mmooenupoganus. Paccmompenvl onpocwl npumenenus cpedvl mooenuposanus AnyLogic ons
UCCe008AHUs PASTUYHBIX 3A0aY HA JHCENE3HOOOPOAICHOM mpancnopme. Kpome moeo, onucamnwvl
ONI0KU  JHcene3H000pOoIICHOU  bubnuomexku cpedvl mooderupoganus AnyLogic. Ilocmpoena
UMUMAYUOHHASL MOOenb cmanyuu «Hypavl dcony ¢ npumenenuem 610K08 dHcene3HOO0POHCHOU
OUOIUOMEKU U NOTYYEHbl Pe3YTbmamvl MOOEIUPOBAHUSL.

Knwoueswie cnosa: scenesnas oopoza, mooenuposanue, UMUMAYUOHHOE MOOEIUPOBAHUE,
AnyLogic.

BBenenue.

AKTYyaJqbHOCTh  HCCIEHAOBAHUS  SIBJIIETCS NPUMEHEHHE CPEJICTB  HMMHTAIMOHHOTO
MOJENUPOBAHUS JJIsl PEIIeHHs MPaKTUYeCKUX 3afad. Tak Kak, 3a4acTyi0 pelieHue mpoOsieMbl
HEeNb3s HAWTH MMyTeM TMPOBEACHUS HATYpPHBIX OJKCIIEPUMEHTOB: CTPOUTh HOBBIE OOBEKTHI,
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paspyiiarh WIH BHOCHTh HM3MEHEHHS B YXKE HMEIOIIYIOCS WHPPACTPYKTYPY MOMKET OBITh
CJIMIIIKOM JIOPOTO, OTIACHO HJIM TIPOCTO HEBO3MOXKHO. B TakuX CirydasiX pelieHus MOKHO HaWTH
MMOCTPOCHUEM MOJICIH PEaIbHOM CHCTEMBI, TO €CTh OTHMCHIBATH €€ Ha SI3BIKE MOJACTUpOBaHUs. B
HAyYHOM MHpE JJIS MCCIEIOBAHUS CIOXKHBIX CUCTEM MPUMEHSIOTCS METOJBI MOJACTUPOBAHUS,
Yare BCero MMUTAIIMOHHOE MOJCITUPOBAHNUE.

«B mpormecce MPOCKTHpPOBaHUS, €IIe JO CO3JaHHsS pPEaTbHOTO 00pa3lia CHCTEMBI
VIpaBIeHUS, I UCCICIOBAHUS PA3IMYHBIX €€ XaPAKTCPUCTHK MOXKET OBITh HCIIOJIh30BaHA
KOMITLIOTEpPHAsI MOJIeib, OCHOBAaHHAs HAa MAaTEMaTHYeCKOM ONHCAaHWH cucTeMbl. [Ipu
MMUTAIMOHHOM MOJICIIMPOBAHUH MOJICIb CTABUTCS B T€ KE YCIOBUS W IOJBEPracTCs TEM Ke
BHEIIHUM BO3JICHCTBHSIM, IIPU KOTOPBIX OyaeT paboTaTh peanbHas cucrema» [1].

B mporecce yripaBieHHs CIOKHBIMEA CHCTEMaMHU, CETOJTHS OJTHUM M3 0053aTeIbHBIX ATAIlOB
MpPU TPHHITHA OTBETCTBEHHBIX PEIICHWH CTAHOBUTCS KOMITBIOTEPHOEC HMMHTAIMOHHOE
MozenupoBanue. [lo3ToMy mJisi CO3MaHHMS W HCIIOJB30BAHHS MOJICICH, 3HAHWE KOHIICTIIUH,
MPUHIINIIOB W BO3MOXXHOCTEH KOMITBIOTEPHOT'O MOJICIMPOBAHUS M yMEHHE HCIOJIb30BaTh
CYIIECTBYIOMIUN MPOTrPAMMHBIA WHCTPYMEHTAPHH SIBISIFOTCS HEOOXOAMMBIMU TPEeOOBAHHUSIMU,
MpeIbABISEMBIMU K MEHEIDKEPY, OM3HEC-aHAIUTUKY WU yIEHOMY [2].

OnHaKo, MMEIOTCS HECKOJIBKO MPUYHH IMUPOKOMY PACHPOCTPAHCHHUIO WMUTAIIHOHHOTO
MOJICITUPOBAHUS JUTS PEIICHUS COOTBETCTBYIOIINX 33]1a4:

1. Cucrembl, OOBIYHO CIIOKHBI, JUIsI KOTOPHIX HeoOxoauma pa3paboTka MOJenei, 4To
3aTPyaHSACT IMOCTPOSHUE IS HMX MOJICNICd JaKe C HCIIOJIh30BAHUEM CITCIIUATM3UPOBAHHBIX
MaKeTOB.

2. PazpaboTka CIOXKHBIX MoOjeNed dYacTo TpeOyeT OT TMOJb30BaTeNs 3HAHUS S3bIKA
MPOrpaMMHPOBAHKS W HAIMCAHUS IPOTPAMMHOTO KOJIa, C KOTOPBIM COBMECTHMa Cpeja
pa3paboTKH.

B sT0ii 065acTu TpaAWIIMOHHBIN TOIX0/ PEIICHHUsS] OCHOBHON MPOOJIEMbl UMUTAIIHOHHOTO
MOJENTUPOBAHUS YBUAET HMMEHHO B pa3pabOTKe KOMIIBIOTEPHOM MpOTpaMMBbl, pealn3ylolen
MOJIeNb, IPOrpaMM T'e€HEepalluy U aHalM3a CIydyalHbIX BEJMYMH, a HE B pa3paboTKe U aHaIHu3e
MOJIETM KaK TakoBOW. B pe3ynprare TakuxX IMOIXOIOB, pa3pabOTKa IOJE3HBIX MOJeeH B
TPaJAMLIMOHHONW TEXHOJOTUU MOXKET TSIHYThCSl T'OJIaMH, TaK KaK CpPOKM pa3paboOTKU MOJENu
SABJIAIOTCS KpuTHueckuM (akropom. Cpena pa3paOOTKH MMUTAILMOHHBIX MOJENEH, CKpbIBasi OT
pazpaboTuMka Bce H3TH MPOOJIEMBbI, MOXKET TIO3BOJSET YCKOPUTH IOCTPOCHHE U aHajIu3
MMUTAIUOHHBIX MOJIECH.

OcHoBHasi 4acCThb.

Ha pucynke 1 moka3aHbl Ipo1iecCchl COMPOBOXKIACHHUSI UMUTALIMOHHOTO MoJienupoBanus. 13
pPUCYHKAa BHUJHO, YTO MPOIIECC MOJEIUPOBAHUS COCTOUT M3 YeThIpeX cocraBistonmx. [lpu
MOCTPOCHUH MAaTEMaTHYeCKON MOJICIH MIPUMEHSIIOTCS Pl AOMYIISHUH TPU 3aJaHUH TapaMeTPOB
peasibHON cuctembl. ClenyrolMM IIaroM, BbIOMpAaeTCs MaTeMaTH4YeCKOe HCCIIeIOBAaHUE WU
KOMITBIOTEPHOE MOJIENIMpPOBaHKMe, WM 00a BapuaHTa [js TMOJIyYEHUS PE3yJIbTaTOB M HEKHX
MIPOTHO30B 110 MOJIEIMPOBAHUIO.

[TonyueHnHsie pe3ynbTaThl MOJACTUPOBAHHUS TO3BOJSIOT MPOTHO3HPOBATH OKUIAEMbBIX
XapaKTEePUCTUK PEaTbHON CHUCTEMBI, KOTOPbIE CIIOCOOCTBYIOT KOPPEKTHUPOBAThH MapaMeTphl HIIU
MOAU(PHUIMPOBATH CTPYKTYPHI UCCIIEAYEMON peanbHONW CUCTEMBI.
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Pucynox 1 — IIpoueccrl cOnpoBOKIEHUSI UMUTALIMIOHHOTO MOJEITUPOBAHUS

Ha CGFOHHSIIHHI/Iﬁ JC€Hb Ha IIPAKTUKEC HUMCHOTCA MHOXCCTBA CHUCTEM HMHUTALIMOHHOIO

MOJCINPOBaHNA,

MO/ISTMPOBaHUS NTpuBeeHa B Tadmwuie 1 [3, 4, 5].

Tabnuma 1 — Ananu3 cucteM UMHUTAIMOHHOTO MOJIETMPOBAHMUS

Oosee MOJIPOOHBIM aHANU3 CYIIECTBYIOUIUX CPEACTB HMHUTAIIMOHHOTO

Peanuzyembrit

Cucrema HOIXOM K IIpeumyiiectBa Henocratku
MOJIEITAPOBAHUS MoIXofa mosxoaa
MOJIEITAPOBAHHIO
Coznanmne COOCTBEHHBIX
m1a0I0HOB
HuckperHo- N . | Peanuzanus TOJBKO
Arena - pereHmi u MOJTYJICH.
COOBITUIHBIN OJTHOTO TIOIX0a
Bo3moxHOCTE
MPOBECTU CEPUI0 UMUTAITUI
KpoccmmardopmeHHOCTS,
N OTKa30yCTOMYUBOCTb,
AreHTHELi © | BosmoxkHOCTE pacn eneneHHoro | Pacmpoctpansiercs mo
AGNES JTUCKP CTHBIMH pacp pocTp
3aIycka, BO3MOYKHOCTH | JIUIICH3UH
COOBITHUSMU
MTOJTyHATypPHOT'O
MOJIEITUPOBAHUS
Onun MTOJIXOJI,
. HE00XO0IUMOCTh
OOBEKTHO-OpH EHTHPOBAHHBII
HuckperHo nHTepdetic TPOrpaMMHBIe | o HCAHHA
GPSS peTHO” °p ’ porp nononHutensHoro I1O
COOBITUHHBIN HKCIIEPUMEHTHI,
JUTS paboThI c
MIPOCTOTA UCTIONH30BAHUS M
nHTephecHOI
YaCThIO MPOEKTA
Busyanuzamus pe3ynbTraToB B
Y H pe3y Onun MOAXOI,
Si HuckperHo- BUJIC
implex3 N myOIMIHO HE
COOBITUHHBIN Jarpamm,
pacmnpocTtpaHsiercs
KpoccIuiat(opMeHHOCTh
MHOTOITOIXOTHOCTb, HeBo3moxHOCTB
BU3YaTH3AIHS MoOJIeNeH, | peJaKTUPOBaHUS KOfa
AnyLogic Bcee MOZYJIb ONTUMU3ALIAHY, | HAIPAMYIO,
BO3MOYKHOCTh CO3[aHMsI CBOUX | OTPAaHUYEHHOCTh
oubimorex pa3IMYHBIX BEpCUI
Simio HuckperHo- Busyanuzanus Mozenel, | OrpaHUYEeHHOCTb
COOBITHIHBIH, pasHbie (OpPMBI IpPENCTaBICHNS | Pa3IMUHBIX  BEPCHH,
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areHTHBIN pe3yabTaToOB HEOOBIIION
(GyHKLIMOHA
Nmmopt BEKTOPHBIX u
SeSAm AreHTHDI panTpOBI)IX Omun noxxon, IIO He
(hatinoB, paboTa C TEKCTOBBIMH | TOIJICPIKUBACTCS
(harinmamu
Bo3moxuocts 3amycka momenu | OauH MOJIXO/,
SimPy I[I/ICer"EHO-V B pE&XUME  pPEWIbHOTO H | OTCYTCTBYET
COOBITHIHEIH MOZEIIHLHOTO BPEMECHH, | BU3yaJIU3aIlus
KpoccIatGopMEeHHOCTh pe3yNIbTaTOB
KpoccrmiargopmMeHHOCTS,
OCHOBOM SIBJISICTCSA
Aivika Bee (yHKIMOHATBHOE CnoXXKHOCTh
porpaMMHUpPOBaHUE, HCIOJIb30BaHMS
BO3MOXHOCTD IapajlIeTbHBIX
BBIUMCIIEHU I

B nanHOI paboTe W3 BBINIENEPEUUCICHHBIX CHUCTEM HMHUTALMOHHOTO MOJIEIMPOBAHUS,
paccMatpuBaeTcs Bo3MoxkHOCTH AnylLogic [6] B 3aadax uccieoBaHus Ha JKEJIE3HOJ0POKHOM
TpaHCHOPTE.

Cpenst monenupoBanusi AnyLogic MOXHO 3arpy3uTh ¢ 0UIIMATBLHOTO caiTa [7], B Tpex
BapuaHTax: Personal Learning Edition — i HaunHaromux u crynentoB; University Researcher
— JUI1 OTKPBITBIX HCCJIENOBAaHMM B yHUBepcuTeTax; Professional — pang kommanuum u
rocylapcTBeHHbIX opranu3anuu. IlepBbiit BapuaHT pacnpocTpaHsercs OecriaTHo, Apyrue aBa —
JIMIIEH3Ws Ha TIUlaTHOM ocHoBe. Kpome TOro, mnocienHWil BapuaHT MCHOJIb3YeTCs A
kommepueckux meneid. Ho mnst Bepcum University Researcher n Professional mpenocrasnsiercs
OecraTHOe BpeMs paboThl B TeueHue 30 nHel Uis 03HAKOMIIEHHUS! ¢ BO3MOXKHOCTSMU CHCTEMBI.
B nannoii paboTte Moaenb MOCTPOEHA ¢ UCTOJIb30BaHUEM Bepcuid Professional.

AnyLogic mo3BOJS€T TOCTPOUTH MOJEIM MO TPEM METOJaM: CUCTeMHas JAMHAMMKa;
JTUCKPETHO-COOBITUHHOE MOJICTUPOBaHWEe M areHTHoe wmojaenupoBanue [8]. Kpome Toro,
AnyLogic mo3BoJiIeT NOCTPOUTh MOJEIH JUIsl Pa3iMYHbIX OTpacieid HayKu, W JJs 3TOH IeNu
cpela MOJEIUPOBAHUS HMEET pa3jnyHble OMOIMOTEKH, U OJHUM U3 HUX sBiserca «bioku
KEJIe3HOJOPOKHOM OubmuoTeku». Tak, Hanpumep, ¢ MPUMEHEHHEM OJIOKOB >KEJIE3HO0POKHON
oubnuoreku B pabore [5] mNpeanokeHbl METOAbl areHTHO- U JAMCKPETHO-COOBITUIHOIO
MOJENUPOBAHUS JIBUYKEHUS MOE370B, IJIS MOAJIEPKKH MIPUHATUS PEUICHUH B cllydae MITATHBIX U
HEIITAaTHBIX CHUTYallUH, JUCKPETHO-COOBITUMHON MOJAEIM TEXHUYECKOTO OOCTYyKHUBaHUS
MACCaXUPCKOTO TMOJBIKHOTO cocTaBa [9], HHTEpBall CIEKEHUS MEXAYy MOoe3JaMH Mpu
opranmzaiui  BCM  [10], MynbTHareHTHO€ MOJEIUPOBAHUE Ui  IPEIOTBpALICHUS
CTOJIKHOBEeHUs moe3aoB [11].

Kpome Toro, AnylLogic mo3BoisieT MOJENMpPOBAaHUS 3a/lad CBSA3aHHOE C OIMHMCAHUEM
MaHEBpPOBOU pabOTHl KEJIEe3HOJOPOKHBIX cTaHUUU [12], paboOThl >KeIe3HOIOPOKHOTO BOK3ala
[13], opraHu3anuMu MacCCAKUPCKUX IMEpeBO30K [l4], onTummu3aius MnaccaxupornoTOKOB Ha
naccaxupckom Bokzaie [15]. OGo3HaueHHE M XapaKTEPUCTHKH OJIOKOB JKEJIE3HOJ0POKHOM
6ubnmorexkn AnyLogic npuBeeHsl B Tabauie 2.

Kpome ykazaHHbIX B Tabimuie 2 OJIOKOB, B COCTaBE JKEIE3HOAOPOKHOM OHOIMOTEKH
AnyLogic, npuMeHsoTCs:

- «Pa3MeTka mpocTpaHCTBa B K/I MOJEIAX», TJ€ UMEIOTCS MHCTPYMEHTHI ATl CO3AaHUs
MOJIENIM, TaKUX Kak JKEJIEe3HOJOPOXKHAs  CeTh,  IKEJE3HOJOPOXKHBIH  MyTh, TOYKa
KENEKHOIOPOKHOW MyTH, cTpeiku, npeodpazoBanue ['MC meiin-daiinoB B x/n ¢urypsl u
pa3MeTKH, MapLIpyT U MPOTrPaMMHOE CO3JIaHHE XK/JT y371a;

- «[loe3n», mpeacraBisomui coOOM MOCIENOBATENFHOCTE HECKOJBKUX CIIETIIICHHBIX
MEX]ly COO0M KeIe3HOJOPOKHBIX BarOHOB, KOTOPBIE MOTYT JBUraThCs MO JKEJIE3HOJOPOKHOMY
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y3]ly U YOPaBJIATHCSA AUarpaMMaMH IPOLECCOB, COOpaHHBIMHU M3 00bEeKTOB JKene3HoI0pOoKHOM
6ubnmotexku n bubnmoTexkn MoaeIMpOBaHUs po1ieccoB cpenbl AnyLogic;

- «Barons» co3matorcsi o0bekToMm TrainSource (B cocTaBe MOE3JI0B) M BO BPEMsl BCETO
CBOEro NpeObIBAHUS Ha 5K/J] y3JI€ IIOJIHOCTBIO YIIPABIISIOTCS MOE3AaMH.

CTtouT OTMETUTH, YTO TPU TOCTPOCHUH CIIOXKHBIX HMMHUTAIMOHHBIX  MOJIENIEH
KEJIE3HOJIOPOKHOIO TPAHCIOPTAa, B 3aBHCUMOCTH OT HUCCIEAYEMOH 3ajauu, UCIONb3YITCS U
pasHble OJ0KH U3 Apyrux oudmmorek cpeast AnyLogic.

Tabnuma 2 — OOGo3HAYCHWE W XapaKTEPUCTHKU OJIOKOB KEIIE3HOJAOPOKHONW OMOIMOTEKH
AnyLogic

No O6o3HavyeHne OI0KOB Xapaktepuctuka 0JI0KOB

C oOnekra TrainSource HauMHaeTcss auarpamma Jr00ro
mpoiiecca. ITOT OJOK CO3MaeT Moe3/a, MOMENaeT X Ha
NYTH K/A y371a, U BCTaBIIE€T areHTa-Moe3]] B JuarpamMmmy
mporiecca moesJa.

1 0 out

YaanseT moesaa u3 MOJICIH 10 ABYM CIIOCOO0OM:

- MOe3]] MOXKET BbIeXaTh 3a MPEACIbI KEJIC3HOI0POKHOTO
y3Ja 10 HE3aMKHYTOMY ITyTH, B 3TOM CJIydae OOBEKT
in DX Tra?nDispose JIOJDKEH CJIE€NOBATh 3a IMOCIEIHUM OOBEKTOM

TrainMoveTo;

- TOE3I MOXeT YAauTCid W3  JIo0Ooro  MecTa
JKEJIe3HOIOPOKHOTO y3a. [loe3aa ynaisroTesl ¢ TOMOIIBIO
o6bekTa TrainDispose.

— biiok, KOTOphIi ympaBiseT IBHKeHUeM moe3na. lloesn

in Q s o out MOJKET TIepeMeIIaThCsl TOJBKO TOT/A, KOT/Ia OH HaXOIUTCS

Ly¢o B Omoke TrainMoveTo. Iloe3n MokeT ABUraTbCs Kak K
outHit 3aJJaHHOM IEJIH, TaK U TPOCTO JABUTATHCSA O€3 IICITH.

Cuemuisier 1Ba cocrtaBa Mexay cobOoit. Creruisiembie
inl a—ocout COCTaBbl BMECTE, [JIOJDKHBI TOCTYIUTh B  OOBEKT
4 = TrainCouple dvepe3 pa3Hble BXOIHBIC MOPTHI, U JOJKHBI
in29 IpU 3TOM «KacaThCs» HPYr JApyra CBOMMH KpalHUMH
BaroHaMH.

Otmeruisier  3aaHHOE  KOJMYECTBO ~ BAaroHOB  OT
N oo out MOCTYMAIOIIET0 I0e37]a M CO3[JacT HOBBIA IOE3] W3
5 N q Itu ou OTIICTUICHHBIX BaroHOB. M3HAYaJIbHO MOCTYNHUBIIMHA MMOE3]
© outDecoupled | Moknnaer 00BEKT Yepe3 BBIXOJHON IMOPT Out, a COCTaB,
coOpaHHBI M3 OTIEIUICHHBIX BAaroHOB — 4Yepe3 IMOopT
outDecoupled.

W3Bnekaer mocrymaomuié B 00BEKT  MOE31 U3
6 N O IHE J-> o out KEJIE3HOJOPOKHOM CeTH U MepeaeT 3asBKY-TI0€3]1 Jajiee B
0OBIYHYIO IMarpammy mnpoiiecca.

[Tomemaer mocTymamomero B OOBEKT areHTa-moe3] Ha
_ r 3aJaHHbIl MyTb. OOBIYHO MCIIONB3YEeTCS B CBS3KE C
7 in D-)LIHI o out oobekToM TrainExit pans MonenupoBaHHMS —KaKUX-TO
IpoIleccoB Ha OoJiee BHICOKOM YpOBHE aOCTpakluu, a He

Ha JICTAJIbHOM, (PU3HMUECKOM YPOBHE.

brnox  RailSettings mnpenocraBisger  HHU3KOYpOBHEBBIN
2 @ uHTEepdeic s ynpaBlIeHUs KEIe3HOJAOPOXKHBIM Y3JI0M,

OCHOBAHHBIM Ha QYHKIMIX Java M MeXaHuU3Me OOpaTHBIX
BBI30BOB.
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B kauecTBe 0oObekTa HccieqOBaHMSA B JNAaHHOM pabote paccmorpena craHius «Hypisr
XKOJ», Kotopas oTkpbuiack B 2017 romy B cronune Kazaxcrtana B paMkax MpOBEICHUS
MexnyHapoaHol crneunanuzupoBaHHoil BbicTaBku «EXPO 2017 Astana». Box3an wumeer
HEoOBIYHOE apXUTEKTypHOE pemieHue. [loe3na 3ae3kalT HEMOCPEACTBEHHO B 37[aHHE BOK3aja,
IJIe MacCaKUPhl BBIXOAAT Ha IIAT(GOPMBI M 3/€Ch KE€ HAXOAUTCS 3al oxuaanus. OOmas
IJIOLIAa/1b BOK3AJIBHOTO KOMILIEKCA COCTaBIseT 126 ThIC. KBaIpaTHBIX METPOB.

Crannus uMeeT NpuéMO-OTIPABOYHBIX MyTE€H U SABJISAETCS TYNUKOBOHM (pucyHok 2). Ilyru
MOAXOJAT OT CYIIECTBYIOUIEH JKEI€3HOJO0POKHON JIMHUU CO CTOPOHBI CTAaHIMH «ACTaHa» U
HEKOTOpbI€ YYacCTKM MyTeH NPOXOIAT IO 3CTaKaJle, a TaKKe HMMEET AJIEKTPUUYECKYIO TATY
nepeMeHHoro toka. Ilocaaka u Bbicajika maccaxupoB MPOU3BOJIUTCS HA YPOBHE TPETHEr0 ITaxa.
[TpomyckHast ctOCOOHOCTH COCTABIISIET A0 35 THIC. TACCAKUPOB B CYTKH.

3ajadyeil UCCIEeIOBAaHUS SIBISIETCS MOJEIMPOBAaHUE MACCAKUPOIOTOKOB Ha JIaHHOM
cranuuu. Ilpu mocTpoeHMun Mojzenu pPyKOBOACTBYEMCS IO IIyT€BOMY pAa3BUTHIO CTaHLUU
«Hypsl 5011», MOKa3aHHON HAa PUCYHKE 2.

Tlnardiopma '

€ 201

Acrana
—

€ 311

|
l Tlnardopma l

-
N

' Tnardopma l

€ 6I1

Pucynok 2 — O0001eHHBIN CXeMaTHYECKU TJIaH PACIIONIOKEHUS MyTel ctaHnuuu «Hypisr
KOJD»

Ha pucynke 3 mokazanbl (oTO pacrosnioxkeHus myred W 1iaTdhopM BHYTPH BOK3asia
ctanuuu «Hypibl sx0m».
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Pucynok 3 — Bok3an craniuu «Hypist x&om»
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Ha pucynke 4 moka3aHo ri1aBHOEe OKHO «Main» cpeapl HMUTAIIMOHHOTO MOJETUPOBAHHUS
AnyLogic u pe3yabTar cumynanuu pexuma Logic (pucyHoK 5).
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Pucynok 4 — ®parmeHT pazpaboTku Mojenu B cpene AnyLogic
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Pucynox 5 — Pesynprar cumymnsiuuu B popmate Logic

B pexume cumymsuun Logic mokazaHHOW Ha pUCYHKE 5 oTOOpakaeTcs KOJIWYECTBO

OOCITy’)KHBaEMBbIX T0€370B U MacCaXHpOB,
pE3YJIBTaTHI.

YTO IMO3BOJEICT MOJYYUTH KOJIMYCCTBCHHLIC
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Ha pucynke 6 mokaszanel pexxuM cumymsinuud B ¢opmate 2D. M3 pucyHka MOXHO
HaOJI0/1aTh TOTOKU MMACCAXKUPOB, OKUIAIONIUX MPUOBITHE MTOE3/I0B U HANPABIISIOMINX K BHIXOAY
OT IPUOBIBIIMX MMOE30B MacCAKUPOB.

A Railiway Station : Simulstion - AnyLogic Professional [TONBKO & LENAX C3HARDMIEHIAR] = (m] x

Railway Station "Hypnei xon" [7) show deraity map 2D 3D Logic

1] [ | @ C'\_ m (,‘1 @ 4, BrmonHasTca [] o

Pucynoxk 6 — Pesynbrar cumyssiiuu B popmare 2D

Kpome Toro, Bo Bcex pexumax cumymanuu 2D, 3D wm Logic cuctema Mmo3BOJISIET
perynupoBaTh 3aMEUICHHEM WM YCKOPEHHEM BBINOJHEHUS peXHMa CHMYISALUH, 4YTO
CHOCOOCTBYET JIE€TANbHO HW3YYUTh WM YCKOPUTh TOJYYEHHsS] KOHEUHBIX pE3yJIbTaTOB
MOJEIUPOBAHUSI.

BriBOabI.

1. PaccMoTpeHbl aHaJIN3 CYLIECTBYIOIIMX CHCTEM HMUTAIMIOHHOTO MOJEIUPOBAHUS U
BOIPOCHI HEIOCTATKU U 3()(HEKTUBHOCTU MPUMEHEHUS UX NI peUIeHUs TOW WM MHOM 3aJauu.
Onucanbl MPOLECCHI, pacCMaTpUBaEMble MPU MOCTPOCHUAX MOJICIIA CUCTEM.

2. llpennoxena cuctema AnylLogic st pa3pabOTKH UMHUTALMOHHBIX MOJIEIEH U OMUCAHBI
0003HaYCHUSI U XapAKTEPUCTUKH OJIOKOB KEJIE3HOAOPOKHOM OMOIMOTEKH JAHHON CHCTEMBI.

3. Oxapakrepu3oBana cTanmus «Hypnbel xom» W ¢ 1eIpl0  ONpeleNeHUs
MACCaXUPOTIOTOKOB B CcTaHIUU «Hyprbl x0» MOCTpoeHa MMHUTAIMOHHAS MOJEIb B Cpele
AnyLogic. B pexxume cuMymnsiiuu MOJy4eHbl pe3yibTaThl, KOTOPhIE MOKA3bIBAIOT a/IeKBAaTHOCTH
MTOCTPOCHHOMN MOJIEIH.
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ANYLOGIC MOJAEJIBAEY OPTACBHI TEMIP KOJI KOJIT'THAEI'I BEPTTEY
MIHAETTEPIHJAE

Anoamna

Hmumayusneltx modenvoeyoiy minoemmepi MeH npoyecmepi dHcoHe 01apovlH dPpMypii
Mooenvoey adicmepi cunammanzan. Temipoicon Konicinoezi apmypai macenenepoi 3epmme) Yulin
AnyLogic modenvoey opmacwin Konoany macenenepi xapacmuipovlizan. CoHbiMeH Kamap,
AnyLogic moldenvoey opmacwinbly MeMipiHCONl KIMAanxaHacvlHvly OJ0KmMapvl CUNAmmaiga.
AnyLogic memipocon KimanxanHacvlHvly O10OKmMapvliH Koidana omuipuin, «Hypawer owcon»
CMAHYUACBIHBIY UMUMAYUSIBIK MOOE KYPbLIZAH HCIHE MOOeN0ey Hamudicenepi anlblH2aH.

Tyiiinoi cezoep: memip 21con, mooenvboey, UMumayusivlk mooenvoey, AnyLogic.
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ANYLOGIC SIMULATION ENVIRONMENT IN THE PROBLEMS OF RESEARCH
ON RAILWAY TRANSPORT

Abstract

The tasks and processes of simulation modeling and their various modeling methods are
described. The issues of using the AnyLogic modeling environment for the study of various
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problems in railway transport are considered. In addition, the blocks of the railway library of
the AnyLogic modeling environment are described.

A simulation model of the Nurly Zhol station was constructed using railway library blocks
and simulation results were obtained.

Key words: railway, modeling, simulation, AnyLogic.
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KOHIENTYAJBHBIE TOJIXOJbI K ONPEJIEJEHUIO ®UHAHCOBOM
I'PAMOTHOCTH

Annomauus

B nocneonue 200wi, axmyanenocmv ¢uHancosou 2epamomHocmu 803pocia 8 ceeme
OUHAMUYHO20 U CIMPEMUMENbHO20 PAa36umusi QUHAHCOBBIX CUCEM CMpPAaH, 8 MOM yucie noo
gIUAHUEM 2N00anU3aAYUU U AKIMUBHO20 BHEOPEeHUsl UHQDOPMAYUOHHBIX mexHono2ull. Mmenno
Qunancosasn epamoOmHOCMb AGIAEMCA OOHUM U3 BANCHEUWUX NOKA3amenell, XapaKkmepusyrouux
CNOCOOHOCMb QOMAUIHUX XO3AUCME 6 NPUHAMUU A0EeK8AMHBIX QUHAHCOBBIX peueHUll O0is
oanbHeliule2o ysenuderus c60e2o 01a20CoCMOAHUA.

Kntouesvie cnosa: unancoswiii  Kpusuc, dKoHoMudeckuu —pocm, uHancogas
2PAMOMHOCMb, YUHAHCOBbIE KOHYEenYuUll, 2100anu3ayus, UHGOpMayUuoHHble MexXHONO02UU.

BBenenmue.

B mocnennue aecATWUICTHS, MPOM3OIICANINE M TPOUCXOMAIINEC B MHpPE COOBITHSA, U
MPOIIECChI, HANPUMEP, TAaKHE KaK MUPOBOW (PMHAHCOBBIM KpHU3HC, riio0anu3anus (pUHAHCOBBIX
PBIHKOB, aKTUBHOE BHEJIPEHUE WHHOBAIITMOHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHHA B (DMHAHCOBHIC
yCIOyrd, peanu3alus CTpaHaMH pa3lMYHbIX MpPOrpaMM IO MOBBIIEHUIO (HUHAHCOBOU
JOCTYITHOCTH 0003HAYMIM HEOOXOAMMOCTh B TOBBIIICHHMH (UHAHCOBOH T'PaMOTHOCTH
HaCeJIEHHUS.

XapakTtep (UHAHCOBOW HETPAMOTHOCTU M €€ MPOSBICHUS MOTYT OBITh Pa3TUYHBIMHU, HO
OHM HaXOJAT CBO€ OTpaXEHHE B MOBCEAHEBHOM (DMHAHCOBOM BBIOOpE, KOTOPBIN AENaroT
MPAKTUYEeCKU OONBIIMHCTBO JOMAIIHUX XO3siicTB. Kak MOKa3bIBalOT  AMIOUPUYECKUE
uccienoBaHus 6e3 MOHUMaHUS ¥ 3HAaHUM OCHOB SKOHOMHKH, (PMHAHCOBBIX YCIYT U MPOAYKTOB, U
CTPYKTYpPBl UX PHCKOB MU JOXOJHOCTH, (PMHAHCOBO HErPaMOTHBIE WHIUBUAYYMBI C OOJBIIEH
BEPOSITHOCTHIO TPUMYT HEBEpHbIE HWHBECTHIIMOHHBIE U (HMHAHCOBBIE pEIIEHUs, KOTOPHIE
yXyamar ux GUHAHCOBOE MOJIOKEHHE.

B macmitabe crpanbl HU3Kas (MHAHCOBAs TPAMOTHOCTh HACENIEHUS CIIEP’KUBAET Pa3BUTHE
(MHAHCOBBIX PBIHKOB, CIIOCOOCTBYET PAa3BUTHUIO OCIHOCTH, CHHXKAET NOBepHUe K (PUHAHCOBBIM
WHCTUTYTaM, a TaKXe AECTUMYIUPYET TEMIIbI SKOHOMHUYECKOTO POCTa CTPAHBI.
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HarnsaneiM moATBep)KACHHWEM Ba)KHOCTH (DMHAHCOBOW I'PAaMOTHOCTH HACEJICHUS SBUIICS
r7100abHBIA (PUHAHCOBBIM KPU3KC, KOTOPBIH MOKa3al, YTo (PMHAHCOBO HETPAaMOTHBIE JOMAIIHUE
X03siCTBa, HE 3HAas, KaK paclpelesuTh CBOM AKTUBBl WM CHM3UTh PUCK, CAEIAIU IUIOXON
MHBECTULIMOHHBII BBIOOp, KOTOPBIA IPHUBENI K TOMY, YTO OHU IOTEPSIM HE TOJBKO BCE CBOMU
cOepexeHns, HO U B OOJIBIIMHCTBE CIIy4acB CBOU J0Ma.

CTaHOBUTCS OYEBHIHBIM, YTO MPEUMYIIECTBA (PMHAHCOBOW T'PAMOTHOCTH HACEJICHUS LIS
HSKOHOMHUKHM 3aKIIIOYAIOTCsS B 00ECHEeUeHHH YCTOWYMBOCTH M AI(PQPEKTHBHOCTH (HHUHAHCOBOMH
cucTeMbl, 3(Q(HEKTUBHOM paclpe/ie]IeHuH PECYpCOB, MOBBIIICHUN Y(PPEKTHBHOCTH Mep B 60pbOe
¢ O€IHOCTBIO, a TaKXKe 00ECTIeYeHNI0 00JIee BHICOKOTO YPOBHS IOJITOCPOYHOTO SKOHOMUYECKOTO
pOCTa U CHUKEHHUS NOTEHLMAIBHOIO PUCKA LIMKIMYECKOM BOJATUIBHOCTH B SKOHOMUKE.

Pe3tomupyst pe3ynbrarhl aHaian3a 3apyOEKHBIX M OTEUECTBEHHBIX HCCIIEAOBAHUM MOKHO
c/ienaTh BBIBOJ O TOM, YTO OLIEHKA Pa3JINYHBIX acleKTOB (PMHAHCOBOM IPaMOTHOCTH U TOTO, KaK
OHM BJIHSIOT HA *KHU3Hb JIOMAIIHUX XO3SHCTB, UTPAET KIIIOUEBYIO pOJIb KaK HAa MHAWBHYaJIbHOM
YpOBHE, TaK ¥ Ha ypPOBHE 00IIECTBA B IIEJIOM.

Ioaxoabl Kk omnpenejeHU0 (UHAHCOBOM IPaMOTHOCTH. BiusiHue QuHAHCOBOM
rPaMOTHOCTH HA (PMHAHCOBOE 0JIAr0COCTOSIHME HACEJICHUS.

B mnocnennue roxapl pasBUTbIE W pa3BUBAIOIIMECS CTPaHbl M AKOHOMUKHM Bce OoJble
00€CTIOKOCHBI YpOBHEM (DUHAHCOBOW TPAMOTHOCTH CBOMX TpaxKJaaH. DTO OOYCIOBIIEHO, B
YaCTHOCTH, COKpAIlleHHEM TOCYIapCTBEHHBIX M YACTHBIX CHCTEM MOAJEPKKHU, U3MEHEHHUEM
neMorpaQuueckux XapaKTepUCTHK, BKIIIOYas CTapeHHWE HaceleHUs U CHIDKEHHE YPOBHSA
POXKJIa€MOCTH, W  IIMPOKOMACHITAOHBIMM  W3MEHEHMSMH Ha  (PUHAHCOBOM  PBIHKE.
O0ecroKOeHHOCTh TaK)Ke YCHIINIIAch B CBSI3U C (PMHAHCOBBIM KPU3HUCOM, KOTJIa OBIJIO MPU3HAHO,
YTO OTCYTCTBHE (PMHAHCOBOI IPaMOTHOCTHU SIBJISIETCSI OJHUM M3 (aKTOPOB, CIIOCOOCTBYIOLIUX
INPUHATUIO HEJOCTATOYHO HMH(OPMHUPOBAHHBIX (DUHAHCOBBIX PEIIEHUH, U YTO 3TH pEIEHMs, B
CBOIO 0Yepe]ib, MOTYT UMETh OTpOMHBIE HeraTuBHbIE niocneacTsus (PISA, 2012) [1].

Tepmun puHaHCOBas rPaMOTHOCTH, KAaK JJIs1 HAYYHOTO, TaK U AJs (PMHAHCOBOIO MUPOB HE
HOBBIM. O/IHAaKO, HECMOTPs Ha YBEIMYCHHME YHUCIIa HAYYHBIX HMCCIEIO0BAaHHM, MOCBSIIEHHBIX
U3yYeHHIO (PUHAHCOBOM IPaMOTHOCTH, HE CYILECTBYET MOCIIEJOBATEIBHOIO ONPEAETICHUs WIN
SMIMPUYECKU MOATBEPKIACHHBIX MOJAXOI0B K €ro OINpelesIeHUI0. XO0TsA HECKOJIBKO BOIPOCOB
CTaJM CTaHJAPTHBIMU IOKa3aTelssMU (UHAHCOBOM TI'PaMOTHOCTH, HCCIIEJOBaHUA B 00JacTu
M3yUYEHHsI TOT0, TOUYHO JIM OTBETHI Ha 3TH BOIIPOCHI OTPaXKaroT 0a30BbIi (PUHAHCOBBIN MOTEHIIMAI
WIM K€ OHM IPUYMHHO CBS3aHbl C IOCIEIYIOIUM (PMHAHCOBBIM OJaronojydyueMm —
He3HaunTeNnbHbI (Schmeiser & Seligman, 2013) [2].

B neiictBuTenbHOCTH, 0030p COOTBETCTBYIOIIEH JTUTEPATYphl IOKA3aJ, YTO CErOHs, KaK U
BO MHOTHX HCCIIEJJOBATENIbCKUX 00JIACTAX, pa3Hble MCCIEeI0BaTEeIN U OpraHU3alui PUMEHSIOT
pas3nuyHble MOAX0/Ibl B ONpeaeIeHMH (PHAHCOBOW I'PaMOTHOCTH.

K npumepy, Mason u Wilson (2000) xoHIIenTYanu3upyoT GUHAHCOBYIO IPAMOTHOCTh KaK
Ipolecc, KOTOPbIi M03BOJIIET NPUHUMATh OOOCHOBAHHBIE PELICHUS Ul JOCTHKEHUS JKEIaeMbIX
pe3ynbTaToB [3].

PazpaGoTanHas aBTOpaMu MOJIeJIb MIPEIOaraeT, YT0 HHAMBUAYYMBbI OyIyT UCIOJIb30BaTh
COYETaHUE HABBIKOB M TEXHOJIOT'HH, PECypCOB M OIpENesIEHHBIX 3HAHUM JUIsl (OPMUPOBAHUS
MOHMMaHUs MHGOpPMALUU sl JaTbHEHIIero MpUHATUS pelIeHuil ¢ 0COo3HaHHWEM (PUHAHCOBBIX
HOCJIEeACTBUI.

B uccnenoBanuu aBTopaMu ObLIM NPUHATH 001IME (GOPMYIUPOBKH YKa3aHHBIX TEPMUHOB
0e3 KOHKpETH3allMl TOYHBIX HAaBBIKOB M 3HAaHWH, TpeOyeMbIX JUIs HOBBIMIEHUS (PUHAHCOBOI
IPaMOTHOCTH, IIOCKOJIBKY:

1) menb JaHHOM MOJENU — 3TO MOAYEPKHYTh (PMHAHCOBYIO I'PaMOTHOCTh KaK IpOILIEcC,
BEIYIIUH K JKeJTaeMbIM pe3yabTaraM. JI1oOble MOMBITKU ONpEAeNuTh, KaKHe MMEHHO HaBBIKH,
TEXHOJIOTUH, PECYPChl M KOHTEKCTYyalbHbIe 3HAaHUS TPEOYIOTCA C CAMOT0 Hayana, MOTEHIHAIbHO
OTBJIEKAIOT OT 3TOM KOHLENTYyalu3aluy;

2) B HacTosIIee BpeMsl MPEICTABIEHO OYEHb MaJlo JI0Ka3aTeIbCTB HAJTMYUS B3aUMOCBS3H
MEXJy 3TUMH (paKTopaMH M TOrO, KakMM 00pa3oM 5TH HaBBIKM OyIyT CrocoOCTBOBATh
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MOHUMAaHUIO HHIUBUIYYMaMHU (PaKTOPOB, PEIIEBAHTHBIX IO OTHOIICHHUIO K IPUHATHUIO PELICHUH C
¢unancoBsiMu TiocneacTBusiMEA (Mason & Wilson, 2000) [3].

Skills/Technol
ogies \
W Informed ;
5| literacy: NG Desired
i -Meanin decision outcome
Resources ~eanng making Qicolmes
making
Understan
Contextual ding
knowledge

Pucynok 1 — ®uHaHCcOBasi rpaMOTHOCTh KakK IMPOLECC CO3JaHUS KEJIAeMOro pe3ysbTaTa
(Mason & Wilson, 2000)

Hms Vitt  (2000) ¢uHaHCOBas TPaMOTHOCTh SIBIISIETCSI  CIIOCOOHOCTBIO  YHTATh,
aHAJM3UPOBATh, YIIPABISATH K HHHOPMHUPOBATH O IMYHBIX (PUHAHCOBBIX YCIIOBUSX, BIHUSIONUX Ha
MatepuaigbHoe Onarononyune. duHaHCOBas TPaMOTHOCTh BKIIOYAaEeT B ce0s CHOCOOHOCTh
paznuyath (UHAHCOBBIE BBIOOPHL, OOCYXAAaTh BOMPOCH (MHAHCOB 0€3 (WM HECMOTpPS)
auckoM(popTa, IUIAHUPOBaTh OyAylllee M I'pPaMOTHO pearupoBaTh HA >KU3HEHHBIE COOBITHS,
KOTOpbI€ BJIMAIOT Ha IIOBCEIHEBHbIE (DMHAHCOBBIC DELICHMs, BKIO4Yas cOObITHA B oOmIeH
SKOHOMHUKE [4].

Cornacao noxxony Hung u ap. (2009), obmas xonuenius GUHAHCOBOW IPaMOTHOCTH B
COBOKYITHOCTU TpEACTaBIsAeT cOO0N (PMHAHCOBBIE 3HAHUS, YMEHUS M MOBEIEHHS, a TAKKe UX
B3aMMOCBSI3b [5].

DuHaHCOBERIE
3HAHHSA

(DuHAHCOBBIE
HAaBBIKH

BOClTpHHHM&eMbIC

DuHaHcoBOE
MIOBEICHHE

Pucynox 2 — KonnenrtyansHas Mozenb ¢uHaHcoBoi rpamotHoctd (Hung, Parker, &
Yoong, 2009)

Kak otmeuaroT aABTOPBI, (I)I/IHaHCOBBIe 3HAHUS MMPEACTABIISIIOT coboit OCHOBOIIOJIAratonlyro
(pOpMy (bHHaHCOBOﬁ TpaMOTHOCTH. DUHaHCOBEIE 3HaHUA, B CBOIO OUYCPCAb, OTpAKAKOTCA B
BOCIIPUHUMACMBIX (I)I/IHaHCOBBIX 3HaHUAX (T.e. 3HaHUs, KOTOPbIMU, KaK MBI I10JIAracm, BJ'Ia,Z[CCM)
1 BJIUAIOT Ha (I)I/IHaHCOBBIC HAaBBIKH, KOTOPLIC 3aBUCAT OT (I)I/IHaHCOBBIX 3HaHui. DaKTHUECKOe
(pI/IHaHCOBOC MOBEACHHUEC, B CBOIO OUCPC/b, 3aBUCUT OT BCEX TPECX DJICMCHTOB. n HaKOHEI, OIIBIT,
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MOJIydeHHBIH 4Yepe3 (MHAHCOBOE IOBEACHUE, BO3BpAIIAeTCsl OOpaTHO B BHUAE IOJIYYCHHOTO
(aKTHUECKOTO U BOCIIPHHUMAEMOTO 3HAHMUS.

Tepmunsl (puHaHCOBask TPAMOTHOCTD, (PUHAHCOBBIE 3HAHMS M (PMHAHCOBOE OOpazOBaHHE,
cormnacHo padote Huston (2010), yacTo sSBISAIOTCS B3aMMO3aMEHSEMBIMHU B CIIUCKAX JIUTEPATYPHI
U TOMYJSIPHBIX CpeACTBaX MaccoBoil mHpopmaruu [6]. M3yuuB wuccienoBaHusi pa3iuyHBIX
yueHblX, Huston BBIIBMIIa TpH OCHOBHBIX TPENSATCTBHH Ha MyTH K pa3paboTke
CTaHJAPTU3UPOBAHHOTO MOAX0/1a K M3MEPEHHIO (PMHAHCOBOM IpaMOTHOCTH [6].

1. OrcyrctBue KOHIENTyaJlM3allMM M OINpEAEiIeHHE IOCTPOEHUS (PUHAHCOBOM
IPaMOTHOCTH, YTO SIBJISIETCS] CAMBIM BaXKHBIM.

2. CopnepxaHue HHCTPYMEHTA.

3. MHTepnpeTannu HHCTPYMEHTA.

[lo mepBomy Oapbepy, OTMEYAaeTCs, YTO TIOYTH TPHU HYETBEPTH PACCMOTPEHHBIX
WCCIIEIOBAaHUI HCIIOJIF30BANIA OTIPENICNICHUSI C Pa3IMYHBIMU dJIEMEHTaMHu (HampuMep, 3HaHWS,
crocoOHOCTH, pe3ynbTaT). KpoMme Toro, B OOJBIIMHCTBE MCCIEIOBAHMM, BKIIOYABIINX B CEOA
AIIEMEHTHI (PUHAHCOBOM I'PaMOTHOCTH M ()MHAHCOBBIX 3HAHWH, MCIOJIB30BAIHMCH ITH TEPMHUHBI
B3aMMO3aMEHSIEMO, YTO CBUICTEILCTBYET O HEOOXOIUMOCTH UX YTOUHEHHUsI. OTCYTCTBHE YETKOM
U TIOCJIEZIOBATENBHOW KOHCTPYKTUBHOW KOHIICTIIIUHM, OTPAHUYMBAET BO3MOXKHOCTH IMPOBEICHUS
CPaBHUTEIFHOTO aHAIN3a WM OIICHKH (PMHAHCOBBIX TOKa3aTeJIe U WX MOCIEAYIONIETO BIUSHUS
Ha (¢uHaHCOBOe Onaromoiyudne. JlaHHOE SBISETCS KPUTHUECKHUM OapbhepoM, MOCKOJIBKY BCE
OCTaJbHBIC JTalbl pa3padOTKH WHCTPYMEHTA 3aBHCAT OT HAJIWYHS TIOJHOW W YETKO
ONIPEIETIEHHON KOHCTPYKIIHH.

BropeiM mpemnsTCTBHEM Ha TYTH K pa3pabOTKe CTaHAapTU3MPOBAHHOTO IMOJIXOAa K
(MHAHCOBOW T'PaMOTHOCTH, MO MHEHHIO aBTOpA, SIBJISIETCS MCIOJIh30BaHHWE MeEp, KOTOpHIE HE
SIBJIIIOTCSI BCEOOBEMITIOIIUMU — TOJIBKO YETBEPTh MCCIEAOBAHUN MPU M3MEpPEHUU (HHHAHCOBOM
IrPaMOTHOCTH OCHOBBIBAJIACH HA BCEX KOMIOHEHTAaX JIMYHBIX (PUHAHCOB.

[Io Tperbemy Oapwpepy, aBTOp HPUXOIUT K BBIBOAY O TOM, YTO TMOJABISIOIIEE
OOJIBIIMHCTBO PAcCCMOTPEHHBIX HcciefoBaHuil (88%) HeE BKIIOYAIOCh PYKOBOJCTBO IIO
UMHTEpIpETAllMi HU3MEpeHUs: (UHAHCOBOM TIpaMOTHOCTH, T.€. OTCYTCTBUE SICHOCTU SIBIISIETCS
MPEMsITCTBUEM Il 00IEero NOHUMaHUs KOHIENINY (PMHAHCOBOM rPaMOTHOCTH.

[IpoBenennoe wuccienoBanue Mo3Bojwio Huston koHuentyanuzupoBaTh (DUHAHCOBYIO
rPaMOTHOCTh Ha OCHOBE JIBYX acleKTOB — IIOHMMaHHUE (3HaHHWE JMYHBIX (PUHAHCOB) U
npuMeHeHHe (MCoIb30BaHue INYHbIX (pruHaHncoB) [6]. [Ipu 3TOM, COBOKYITHOCTH JABYX aCIEKTOB,
ompezenseT (UHAHCOBYIO T'PaMOTHOCTh KaK H3MEpPEHHE TOro, HACKOJBKO XOPOIIO YeOBEK
MO>KET OHUMATh U UCTOJIb30BaTh JNYHYIO (PMHAHCOBYIO HH(OPMAIIHIO.

B 10 xe Bpems, Huston mpuxoauT K BBIBOLY O TOM, YTO (DMHAHCOBBIC 3HAHUS SIBIIIOTCS
HEOThEMJIEMOU YacThl0 (MHAHCOBOM T'paMOTHOCTH, HO HE JKBUBaJCHTHbI eil. dDuHaHCOBas
IPaMOTHOCTh MMEET JAOIOJIHUTENbHOE MPHUKIATHOE M3MEpPEHHE, KOTOpPOe IMOAPA3yMEBAET, UTO
WHIUBUAYYM JIOJDKEH 00JiagaTh CHOCOOHOCTBIO U YBEPEHHOCTHIO HCIOJIB30BaTh CBOU
(uHaHCOBBIC 3HAHUS I IPUHSITUS (PUHAHCOBBIX PEIICHHIA.

Zait u Bertae (2014), paccMOTpeB HCClIeIOBaHUS B 00J1acTU (PMHAHCOBOM I'PAaMOTHOCTH,
TaKKe MPUIUIM K BBIBOAY O TOM, 4TO (hOpPMHUpOBAHHME OMpeIeNieHUs] MOHATUS «(HUHaHCOBas
IPaMOTHOCTB)» TIOYTH BCErJa CJOXKHO H3-32 CaMOT0 COJIEpXKaHMs MOHATUS W Pa3HOOOpasus
MHEHU# [7].

B wactHOcTH, MO MHeHuIO Zait U Bertae, Hanbosee 4acTo HCIONb3yeMOe OIpeaesieHHe
«(huHaHCOBask IPaMOTHOCTBY BKJIIOYAET B CE0Sl «yMEHHE YMTaTh, aHAJU3UPOBATh, YIPABIATh U
cooOuark 0 JIMYHbIX (PMHAHCOBBIX YCIOBHUSX, BIMSIOIIMX HAa MaTepHalbHOE OJIaronosydue;
«OCHOBHBIE 3HAaHHSA, HEOOXOJWMBIEC JIIOJSM JJIi BBDKMBAHUS B COBPEMEHHOM OOIIECTBE;
«BO3MOXXHOCTh TOHUMAHHUSl KJIIOYEBBIX (DMHAHCOBBIX KOHULENIMHA, HEOOXOAUMBIX JUIS
(YHKIMOHUPOBAHUS B HOPMAJILHOM aMEPHKaHCKOM OOIIECTBE»; «YMEHHUE YIPABIATh CUTYyallueH
C HWIMYHOCTBIO W IUIaTeXaMM, 3HAHUS O TMOPSAKE OTKPBITUS cOeperaTesibHOro cuera M
MOJIy4deHHUs1 KpeuTa, 0a30B0o€ MOHMMAHUE CTPaXOBAHUS KU3HH U 3/10pPOBbs, YMEHHUE CPAaBHUBATh
NPEUIOKEHHUs], TUTaHa JuId OyaylmuX (UHAHCOBBIX MOTPEOHOCTEH»; «yMEHHME HCIIOJIb30BaTh
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3HAHUS U YIPABJIATh (UHAHCOBBIMHU PECypcaMM JJIsl XOPOUIero (PMHAHCOBOTO OJaronoiay4us Ha
NPOTSHDKEHUHU BCEH KU3HW»; «yMeHue (opMHUpoBaTh 0OOCHOBAaHHBIE CYXAEHUS U 3(PPEKTUBHO
IIPUHUMATh PELIEHMs IO BOIIPOCaM YIPABIEHUS JEHbIaMU»; «U3MEPEHUE CTENEHH, B KOTOPOIl
YeJIOBEK MOHUMAET KIII0YeBble (PUHAHCOBBIC KOHIETILIUU U UMEET HEOOXOUMYIO CIIOCOOHOCTh U
YBEPEHHOCTh B YIPaBJICHUU COOCTBEHHBIMH (PMHAHCAMU B KPATKOCPOYHOHW MEPCHEKTHBE H
JOJATOCPOYHOM TUIAHUPOBAHUU C YYETOM SKOHOMHYECKUX COOBITHI M M3MEHEHUS YCIOBHI [7].

B koHTekcTe MpOBENECHHOTO 0030pa Pa3IUYHBIX WCCIEAOBAHUN W JIUTEpaTyphl, Zait u
Bertae Takyxe OTMETHIIH, YTO TOHATHE «(PHHAHCOBAs TPAMOTHOCTBY BKIIIOYAET B c€0s1 HECKOJIBKO
acrieKToB: (pUHAHCOBBIC 3HAHWS, OIBIT TNPOBEJACHUS (PUHAHCOBBIX OINEpanuid, CHocoOHOCTh
B3aMMO/ICHCTBOBATH 10 PA3IUYHBIM (DUHAHCOBBIM KOHLEHIIHSIM, BO3MOKHOCTD MCIIOJIb30BaHUS
pa3nuYHBIX (PMHAHCOBBIX KOHIICTIIIUI U MHCTPYMEHTOB, CIIOCOOHOCTh NPUHUMATDH aJICKBATHBIC
(UHAHCOBBIE pELIEHUS, OTHOIIEHWE K MHCIOJb30BaHUIO (UHAHCOBBIX HHCTPYMEHTOB,
YBEPEHHOCTh HaceJIeHUs 110 OTHOIIEHUIO K COBEPILIaEMbIM (PUHAHCOBBIM ONEPALIUSIM.

B umenom, pe3ynabTaThl NpPOBEIEHHOTO HCCIENOBaHUsA, Mo3Boawin Zait u Bertae
chopMynupoBaTh MATh AacleKTOB JJs Leled JalbHEeHWIero MNpUMEHEHHs] KOHILENUUU
(uHaHCOBOM IpaMOTHOCTH [7].

1. 3HaHue 0 GUHAHCOBBIX KOHIEHIHIX U MPOJAYKTaX.

2. KoMMyHHKaAIIMOHHBIE CTIOCOOHOCTH OTHOCUTENIbHO (PMHAHCOBBIX TOHATHH.

3. YMeHue ucnonb30BaTh 3HAHUS IS IPUHATHS HEOOXOIUMBIX (DMHAHCOBBIX PEIICHUH.

4. PeanpHo€ MCIOJIb30BAHNE PA3INYHBIX (PUHAHCOBBIX MHCTPYMEHTOB.

5. YBepeHHOCTH JII0/Iei B CBOUX MPEeAbIAYIINX (UHAHCOBBIX PEHICHUSX U IEHCTBUSX.

[lepBrie nBa acmnekTa, OTHOCATCS K KATETOPHUHM OCMBICIICHUS WJIM MTOHUMaHUs (PMHAHCOBBIX
KOHLEMIUH, CIEIYIOUIUE TP acleKkTa — K peaIbHOMY MCIOJIb30BAHUIO MPEIBITYIINX 3HAaHUN Ha
IIPAKTHKE.

ITo onpenenenuto PISA (2012), ¢uHaHcOBas rpaMOTHOCTh — 3TO 3HAHHE M TIOHMMAaHHUE
(UHAHCOBBIX KOHULEMUMH M PUCKOB, HaBBIKM, MOTHBALMs U YBEPEHHOCTb B IPUMEHEHHU M
[IOHMMAHUM 3HAaHUM IpU NPUHATHM SPPEKTUBHBIX PELICHUH B pa3IUYHbIX (PUHAHCOBBIX
KOHTEKCTaX, YJAydlieHud (PUHAHCOBOTO OJjaromoiyddsi JroJeld u oOImecTBa, a Takke
00ecTeueHnH y9acTrsi B 9KOHOMUYECKOH sku3HU [1].

PISA Bwimensier yeThipe 00JaCTH, KOTOPHIE MMEIOT BaXHOE 3HAUCHHE U1 (DMHAHCOBOM
I'PaMOTHOCTH.

1. Jlenprn u omnepanuu. OTa 00JacTh (POKYCHPYETCS HA LIMPOKOM CIEKTpE JIMYHBIX
(UHAHCOBBIX TEMAaTHUK, TAaKUX KaK €KEJAHEBHbIE IUIATEXH, pPacXo/bl, CTOUMOCTb JIEHET,
0aHKOBCKHUE KapThl, YeKH, OAHKOBCKUE CUETa U BAJIOTA.

2. IlnanupoBaHue W ynpaBieHue (GHUHAHCAMM — OO0JIACTh, ONpEAENsAroIias IHMOIXOA K
IUTAHUPOBAHUIO M YIPABJICHUIO JOXOJaMHM U OOraTCTBOM B KPaTKOCPOYHOHM M JIOJITOCPOYHON
NEPCHEKTHBE.

3. Puck u Bo3HarpaxaeHue, sBIsAOIIMECS KIHOUEBOM 001acThi0 (PUHAHCOBOM IPaMOTHOCTH
U BKJIIOYAIOIIME CHOCOOHOCTh MIEHTU(UKALMU MOAXO0JO0B K YIPaBJICHUIO, OaJaHCUPOBAHUIO U
MOKPBITHIO PUCKOB, U MMOHMMaHUE MOTEHIMAala (PMHAHCOBBIX BHIFOJl MM YOBITKOB B Pa3IMYHbIX
(MHAHCOBBIX KOHTEKCTAX.

B xontekcre ympaBnenus puckamu, PISA ompenenuna nBa BHJa pPUCKOB, MMEIOLIUX
BAXHOCTh Ui JaHHOW obOnactu. IlepBblif BUI KacaeTcs (PMHAHCOBBIX MOTEPh, CBSA3aHHBIX C
MOBTOPSAIOIUMHUCS pacxoaaMu. Bropoill mpencrasiser coboil pucku, nmpucymue GUHAHCOBBIM
IIPOJyKTaM, TaKUM KaK KpPEAWTHBIE COTJIAIIECHHS C IIABAIOLIEH IPOLIEHTHOM CTaBKOM WIIU
VHBECTULIMOHHBIE MIPOTYKTHI.

4. ®uHaHCOBBIM naHAmWAPT, ONPENeNAIOUINI XapakTep U OCOOEHHOCTH (PMHAHCOBOTO
mupa. JlaHHas oOJNacTh MOKPBIBAE€T BOIPOCH NMpPaB M OTBETCTBEHHOCTH MOTpeOUTeNneil Ha
(¢uHAHCOBOM pBbIHKE, OOIMe (UHAHCOBBIE YCIOBUS W OCHOBHBIC 3HAYCHHMS (DUHAHCOBBIX
KOHTPAKTOB. McTOUHMKU MH(pOpPMAMKU U MPABOBOE PETYIMPOBAHHUE TAKXKE SBISAIOTCS TEMaMH,
MMEIOIIMMU OTHOIIEHUE K 3TOH 001acTH.
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B camom mmpoxom cmeicie, cornacHo PISA, ¢unancoBelii nanamadT Taxke BKIIOYACT B
ce0si MOHMMAaHUE TOCIEICTBUNA M3MEHEHHH B AKOHOMHYECKHX YCIOBHSIX M TOCYJapCTBEHHOMH
MOJINTHKE, TaKUe KaK M3MEHEHHE IPOILEHTHBIX CTAaBOK, WHQIIALMS, HAIOTOOOJOXEHHE WU
conmanpHbIe TocoOus [1].

Remund (2010) mnombITancss wuccinegaoBaTh KOHLEMIUIO (PUHAHCOBOM TPaMOTHOCTH,
[IPOAHAJIM3UPOBAB MHOKECTBO CIIOCOOOB €€ MHTEpHpeTaluyd U U3MEPEHMsI, U3JI0KEHHBIX B
uccinenoBanusax ¢ 2000 roqa [8].

OcHoBbIBasiCh Ha 0030pe uccienaoBaHui, npoeaeHHbIXx ¢ 2000 roma, OTMEYEHO, 4YTO
MHOTHE KOHLIENTYyalbHbIE OIpPENEICHNUs (PMHAHCOBOM I'PaMOTHOCTH MOJPA3JEISIIOTCS Ha ISATh
KaTeropui.

1. 3nanne pUHAHCOBBIX KOHIICTIIINH.

2. CnocoOHOCTbH K OOIIEHNI0 0 (PUHAHCOBBIX KOHIIETIIIHSIX.

3. CriocoOHOCTH yIpaBisTh JTUYHBIMUA (PUHAHCAMU.

4. HaBBIKM IPUHUMATH COOTBETCTBYIONINE (PUHAHCOBBIEC PEIICHHUS.

5. YBepeHHOCTh B 3(pPEKTUBHOM IJIAHUPOBAHUU Oy TyIINX (UHAHCOBBIX MOTPEOHOCTEN.

Takum 00pa3om, Ha OCHOBE aHaIM3a CYIIECTBYIONIUX HcclenoBanuii, Remund Obina
BBISIBJIEHA HACTOSATEIbHAs HEOOXOJMMOCTb HCIOJb30BAaHUS  HCCIENOBATESIMU  YETKHX,
MIOCJIEIOBATEIbHBIX KPUTEPUEB IIPU OTPEIENIEHUU U U3MEepEeHUU (UHAHCOBOI rpaMOTHOCTH [8].

Kak mokazanu pe3ynbTaThl HCCIeA0BaHUS, B TIepuo]l (GMHAHCOBOTO KPU3UCAa UHBECTOPHI C
HanOoJyiee BBHICOKMM YpOBHEM (PHHAHCOBOW TPaMOTHOCTH Yallle BCEro MOKUAau (OHIOBHIC
PBIHKH /10 Kpaxa, YeM MHBECTOPBI C HU3KUM ypOBHEM (PMHAHCOBOW rpaMOoTHOCTH. boiee Toro,
MHBECTOPHI C BBICOKHM YpOBHEM (DMHAHCOBOW I'PaMOTHOCTH, CTaTHUCTUYECKH OO0jiee BCEro
CKJIOHHBI CJIEJOBaThb TOPrOBBIM CTpPATETUsM, KOTOPBIE COTIJIACOBBIBAIOTCS OCHOBAMH MOJIEIH
CAPM. Jlpyrum HaOmtoneHWeM OBUIO YCTAaHOBJICHHME HHU3KOW CKJIOHHOCTH HWHBECTOPOB C
BBICOKMM YpOBHEM (HHAHCOBOM TPAMOTHOCTH K TNPUOOPETEHHIO OOJIMTalui, BBIMYIIEHHBIX
o0cyXUBaOIMM O0aHKOM, KOTJa JOCTYN K JUKBHUAHOCTH CTal OrPaHUYEHHBIM M CTUMYJbI B
OTHOIIEHUH 00eCTIeYeHUsI INKBUAHOCTH IyTEM IPEJCTABICHUS COBETOB HHBECTOPAM O MPOJaxKe
MMEIOIIUXCS aKTUBOB U MHBECTHUPOBAHUS CPEICTB B 0OIUTrany OaHKa CTaJId yCUIUBATHCSI.

HecmoTps Ha 3HauuTenbHOE 4YHUCIO pabOT, CBUACTEILCTBYIOIIUX O MOJIO0KHUTEILHOM
BIUSHUM (PUHAHCOBOM TPaMOTHOCTH Ha pa3NMYHbIE acCHeKThl (PUHAHCOBOrO MOBEACHUS
HACEJICHUs, HUMEIOTCS HeMall0 HCCIEIOBAaHUN, TIIOCBALICHHBIX BbBISBICHUIO HETaTUBHBIX
MOCJIEICTBUI (PMHAHCOBOI HErPAMOTHOCTH.

Posab ¢puHAHCOBOW rPAMOTHOCTH B NPOJABUKEHUH (PUHAHCOBOM IOCTYIIHOCTH.

Ha cerogusmuuii neHb BO MHOTHUX 3apyOEKHBIX HCCIENOBaHUSIX (DMHAHCOBYIO
rPaMOTHOCTh U (PUHAHCOBYIO JOCTYIHOCTh pPAacCMaTPUBAIOT KaK JBE TJIABHBIE CTOJIIBI
cTabuinbHOCTH (pUHAHCOBOM cucTeMbl. (DUHAHCOBAasS T'PAMOTHOCTH CTHUMYIHPYET CTOPOHY
«CTIpoca» IYTeM IMOBBIIICHUS] OCBEAOMJICHHOCTH MOTpeOuTeNed B TOM, YTO OHU MOTYT H
JIOJKHBI TpeOoBaTh. B cBow ouepenb, (QuHAHCOBas IOCTYIMHOCTh JAEUCTBYET CO CTOPOHBI
«TIpensIoKeHus», obecrneunBas (PMHAHCOBBIE PHIHKU TEM, YTO TPEOYIOT MOTPEOUTENH.

B 3apy06exxHol muTepaType IpUBOIUTCS JOCTATOYHO OOIIMPHAS XapaKTePUCTUKA MOHSITHS
¢uHaHCOBas JOCTYMHOCTh. Pe3toMupys NaHHBIE HCCIENOBaHUS, MOKHO KOHCTaTHpPOBATh, UTO
¢uHaHCOBass JOCTYMHOCTh OTOXKIECTBJSETCS KakK IPOLECC MO COJEHCTBHIO JIOCTYITHOMY,
CBOEBPEMEHHOMY M aJIECKBaTHOMY JIOCTYIy K IIUPOKOMY CIIEKTPY PEryIHpyeMbIX (PMHAHCOBBIX
IPOJYKTOB M YCIYr M PACHIMPEHHUIO UX HCIOJb30BAHUS BCEMM CETMEHTaMHU OOIIECTBAa MyTeM
BHEJPEHMs] CYIIECTBYIOIIMX W HMHHOBAI[MOHHBIX IMOJXOJOB, C LEJIbI0O MPOJABHKCHHUS
¢uHaHCOBOTrO OJaromnoTyyus, 06ecrneuyeHus: SKOHOMUYECKOTO pOoCcTa M COLIMAIbHOTO PaBEHCTBA.
ITpu 3TOM, Kak MOAYEPKUBAIOT UCCIEI0BaTeNH, (PUHAHCOBAs T'PAaMOTHOCTh PAaCCMaTPUBAETCS KaK
OJIMH U3 3HAYMMBIX HHCTPYMEHTOB, CITIOCOOCTBYIOIIUX JOCTH)KEHUIO JAHHBIX LIEJIEH.

B ocHOBHBIX NyOnMKalNMsAX 3apyOEKHBIX M POCCHICKMX HCCIeAoBaTeNell BbIIENIeTCs
LEJbIH pAJ MOJOXKHUTEIbHBIX CTOPOH TMPOJBMKEHUS (PMHAHCOBOW nocTynmHocTu. Hampumep,
Center for financial inclusion (2018) oTmewaer, 4To Ha MHUKPOYPOBHE BOBJIECYEHHOCTH B
(dopMasbHBIA  (PMHAHCOBBIN CEKTOP OKa3bIBA€T IOJIOKUTENIHOE BIIMSHHE HE TOJBKO Ha
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JIOMAILIHUE XO35HCTBA (BHE 3aBUCHMOCTH OT YpPOBHS JI0XOJOB), HO M Ha Mallble U CpEIHHE
NPEINPUSATHS, a TAKKe (PMHAHCOBBIC YUPEKACHUS, TIOCKOJIBKY:

1) y MHIMBUAYaTbHBIX NpPEANPHHUMATENICH W MAJOr0 W CPEJHEro OHW3HEeca HMEIOTCS
MHHOBALMOHHBIC UM M 3HAYUTEIIbHBIE MOIIHOCTH, HO JUIS IPOIBETAHUS HEOOXOIUMBI YCIIYTH,
peiHKM W KanuTan. OOecrneyeHue mOpeanpuHUMAaTeNeil U CyObeKTOB OW3HEca JOCTYIIOM K
(dbopmMaibHOMY (HHAHCOBOMY CEKTOpY SIBJIICTCSI B)KHEHIIMM TMEPBBIM IAaroM Ha IYTH K
CO3/1aHUI0 00JIee B3aMMOCBSI3aHHBIX (DMHAHCOBBIX PHIHKOB — U B KOHEYHOM HUTOTE — III00aTbHBIX
peiHKOB.  OTKpeITHE  JAOocCTyna K  (UMHAHCOBBIM  yciIyraMm  IO3BOJISIET — CyOBbeKTam
MPEINPUHIMATENBCTBA MOJYYUTh KOHCYJIBTAIIMOHHBIE YCIYTH 10 MHBECTUPOBAHHIO KaruTajia u
pa3BuUTHIO cBoero OusHeca. JlaHHOe, B CBOIO Ouepeldb, I[O3BOJIAET CyOBbEeKTaM
MpEeINPUHIMATEIbCTBA NPUHUMATh Oosiee APPEeKTHBHBIE OW3HEC-PEUICHUs, YTO MPHUBOAWUT K
paciupeHuto ou3Heca, CO3AaHUI0 pabOUMX MECT U MOJEPKKE FIKOHOMUUECKOTO MPOIBETaHMUS;

2) OaHKM CTPEMSTCS K POCTY U OOCIY)KHBAHHUIO OYAYIIMX PHIHKOB, KOTOPBIE CTAHOBSATCS
Bce Oonplie M JocTynHee. MacmitaObl pbIHKOB, a TaKKe pa3BUTHE OM3HECAa M PbIHKA UMEIOT
BOXXHOE 3HAYeHHE JyIsi OAHKOB, IMOCKOJBKY YKa3bIBAlOT Ha HEOOXOAMMOCTh B pa3paboTKe
(UHAHCOBBIX NPOAYKTOB M YCIAYr JUIsl OOJIBLIET0 4YHCJIa CETMEHTOB AKOHOMUKH. JlaHHOE
YTBEp)KJEHHE MpHOOpeTaeT O0cCOo0YyI0 aKTyaJlbHOCTh B CBETE TOIO, 4YTO CErOJHS HOBBIE
TEXHOJIOTUU CIIOCOOCTBYIOT KOHKYPEHIIMM CO CTOPOHBI HOBBIX THIIOB HWIPOKOB, KOTOPHIC
MPEIOCTABIISIIOT ~ AHAJIOTUYHBIE YCIAYTM M € TOTOBHOCTBHIO TOJIB3YIOTCS UMEIOUIUMUCS
MPEUMYIIECTBAMHU.

Ha maxpoypoBHe, cormnacHo uccienoBanusm Klapper (2016), ¢dunaHcoBasi JOCTYTHOCTh
MOKET HAINpSIMYyI0 BIUSATh Ha IOCTIDKEHHE TMOJOXHUTEIBHBIX PE3yJIbTaTOB B CIEAYIOIINX
obnacTsx.

1. boppba ¢ 6eTHOCTBIO MyTeM IPEACTaBICHHUS HACEIEHUIO C HU3KUM YPOBHEM JI0XOJOB
WJT HAaXOJAIINUXCS 32 YepTON OCAHOCTH YCIIYT, CIIOCOOCTBYIOIIUX OCYIIECTBICHUIO COepeKEHU
Y MHBECTUPOBAHUS, a TAK)KE YIPABICHUIO HEOKUJAHHBIMU pacxogamu. CoepexeHHsl O3BOISIOT
JOMAIlIHUM XO34HCTBaM HapalluBaTh CIIOCOOHOCTh TMOIJIOMICHUS (DUHAHCOBBIX TMOTPSICEHUH,
CriIa)XKMBaHUs MOTpeOSIeHUs, aKKyMYJIUPOBaHHUSI aKTUBOB M MHBECTHPOBAHUS B UEJIOBEUECKUMN
Kamurtaja, K MpUMEpy, 3ApaBOOXpaHEHHE M oOpa3oBaHHe. Takue HMHBECTULIUU IMOMOTAIOT
JOMAIITHUM XO3SIUCTBaM BBIOpAaThCS M3 HUINETHl U B KOHEYHOM HUTOre OOECIeYUuTh BBICOKUMN
SKOHOMUYECKHH pocT [9].

B 1o xe Bpems Adams (2018) oTmewaeT, 4TO OTCYTCTBHME AOCTyHa K OCHOBHBIM
(UHAHCOBBIM yCIyraM MOET CIIOCOOCTBOBATh 3aTPYIHEHHUIO OCYLIECTBJICHUS HACEICHHEM
KOHTPOJISI HaJl CBOEH SKOHOMHUYECKOH skU3HbI0. TakuM 00pa3oM, CyIIeCTBYIOUIUI pa3pblB MOKET
CO37aTh TaK HAa3bIBAEMYIO «IOBYILKY HHUIIETBI», KOTOpas 3acTaBiIsIeT JOMAIllHUE XO35AHCTBa
octaBatbcs oeaabiMH [ 10].

2. CoxkpamieHue MacmTaboB Tojoja W coAeicTBUE 00eCNeUYeHUI0 MPOI0BOJILCTBEHHOM
0€30MacHOCTH MOCPEACTBOM MOJy4deHHs] (PepMEPCKUMHU XO3UCTBAMHU JOCTyNa K (PUHAHCOBBIM
pPBIHKaM, T€M CaMbIM CTHUMYIUPYs MpOrpecc B JaHHOM HampaBieHud. OTCYTCTBHE JOCTyIa K
KPEAUTHBIM pecypcaM M CTpPaxOBaHUIO 3aTpyAHSAET AeUCTBUS (PEepMEpCKUX XO3SICTB B
OCYILIECTBJICHUM HWHBECTHIIMH, KOTOpPbIE MOIJIM OBl TOBBICUTH YPOXKAWHOCTh U YKPENUTh
IIPOJIOBOJILCTBEHHYIO Oe30macHOCTh. COeperaTenbHble cUeTa TaKKe OKa3blBAIOT (epMEepCKUM
X034HCTBaM MOMOIIb B OCYIIECTBICHWH MHBECTUIMU. B nononHeHue, cOeperarenbHble cyeTa
MO3BOJISIOT (PepMEPCKUM XO3AHCTBAM YIPABIATh PACXOJaMU B TEpPHO] 3aBEpIICHUs CE30HA
cOopa ypoxas.

3. CopneiicTBue KauecTBEHHOMY oOpa3zoBaHMIo. [lomydyeHue kauecTBEHHOTO 0Opa30BaHHUs
3aBUCUT OT CIIOCOOHOCTH HACEeJNEHUsl BKJIAJbIBATh CpPEACTBA B BO3MOXHOCTH OOYy4eHUS.
[TockoNbKY PKOHOMHYECKUH POCT TECHO CBS3aH C YEJOBEUYECKUM KallUTajloM, HU3KUN YpOBEHBb
oOpa3oBaHus 3aMeUIeT SKOHOMUYecKoe pa3ButTHe. COeperaresibHble MPOAYKTHI TOMOTAIOT
JIOMAIIIHUM XO3SHCTBaM IUIAHUPOBATh PACX0/Ibl HAa 00pa30BaHUE U YIPABIATH UMH.

4. CopeiicTBUe COBMECTHOMY 3KOHOMHMYECKOMY pocty. [loctynm K (UHAHCOBBIM
MHCTUTYTaM W TMPOJYKTaM II03BOJISIET HACEJIEHHUIO I0JydaTh Oojiee BBICOKYIO OTAady OT
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BJIO)KEHHOI'0 KaluTaja, 4To, CJIE€J0BATENIbHO, IPUBOIUT K YBEIMYEHUIO JOXOJ0B HACEJICHUS U
HSKOHOMHYECKOMY pOCTY cTpaHbl. OddexktuBHas (QuHAHCOBas CHCTeMa CHOCOOCTBYET
MOOWIM3aMu  cOepeKeHU Uit  (UHAHCUPOBAHUS POU3BOJUTEIBHBIX 3KOHOMHYECKHX
NPEINPUATHA U MOBBIIIEHUIO BEPOSITHOCTH YCHEIIHOCTH MHHOBAIMK. VI Ha000pOT, OTCyTCTBUE
noctyna K (UHAHCOBBIM pBIHKAM MOXET YIJIyOUTh HEpPaBEHCTBO JOXOJOB, 3aMEIJIHTh
SKOHOMMUYECKUN POCT WJIU CO3/1aTh <«JIOBYIIKH HHUILETHD).

5. Iloowmpenne MHHOBAMM U YCTOWYMBOW MHAYyCTpUann3auuu. Iloonpenre nHHOBaMKA U
YCTOMYMBOM MHIYCTpUANIN3ALNN TPEOYET JISTKOTO JOCTYIA K KPEAUTAM U JPYruM (PUHAHCOBBIM
ycilyraM, KOTOpble He0OXO0IUMBI JUIs TPOIBMKEHHSI HHBECTULIUU.

6. Hloctyn K (pUHAHCOBBIM YCIIyraMm, B YacTHOCTH K KpeAWTaM, IO3BOJIIET 3aIllyCTUTh
0oJIbIIIe TIPEATIPUATHAN M YBEJINYUTH OOBEMBI OKa3bIBAEMBIX CYIIECTBYIOUIUMH MPEINPUATHIMHI
YCIIYT 3a CYET YBEJIMYEHHS HWHBECTULIMM B TOBapHO-MaTE€pHAJIbHBIE 3amachl, padouylo CUIy U
Jpyrue CcpejacTBa IMPOU3BOJACTBA. YBEJIMWYEHHE KOJMYECTBA MaJlor0 W CpenHero OusHeca
MTO3BOJIUT SKOHOMHUKAM CTpaH co3JaTh HOBbIE paboune MecTa.

VYKe cerogHs Ha OCHOBE MHOTOYHMCIIEHHBIX MWCCJIEIOBAaHUN, a TaKXkKe pe3yIbTaToB
peaiv3allMM CTpaHaMHM Pa3IUYHbIX IMPOrpaMM [0 MOBBIIIEHUIO (UHAHCOBOM JOCTYIHOCTH,
MOXXHO KOHCTaTHpOBaTb O JOCTW)KEHHM 3HAUUTEIBHOIO TIporpecca B TaKUX Ba)KHBIX
HalpaBJICHUSAX, KaK COKpalleHHe MaciiTaboB OEJHOCTH M TOJ0Ja, JOCTUTHYTBIX 32 CYET
pealin3aluy pa3IuyHbIX IporpaMM (GUHAHCOBOW JOCTYIHOCTH.

B kadecTtBe mMOATBEpPKJEHUA MOXKHO NPUBECTH pE3yNbTaThl MccienoBanus 3a 2017 rop,
nposBefieHHOro BceemupHeiM bankom B 140 crpaHax Mupa C LEJIBIO ONPENECIECHUS YPOBHS
cOepeXeHUN HaceJIeHUs, 3aMMCTBOBAHUS, POBEICHNUS IIJIaTeXeEHN U yIpaBIeHUs pUCKAMU:

1. B mepuon ¢ 2014 nmo 2017 roapl KOJIMYECTBO B3pPOCIOr0 HACEIEHUS BO BCEM MHpE,
OTKpBIBIIMX cueTa B (PMHAHCOBBIX YUPEXKJIECHUSAX, B TOM YHCIIE Yepe3 MOOMIBHOTO MpoBaiiiepa,
coctaBwio 515 muH. yenoBek. JlaHHOE 03HauaeT Hamu4re OaHKOBCKOTO cuera y 69% B3pocioro
Hacenenus. B 2014 rony nanHbiid nokaszatenb coctaBisii 62%, B 2011 roxy — 51%. B crpanax ¢
BBICOKMM YPOBHEM J0X0JI0B y 94% B3pocioro HaceineHuss uMmeeTcss OaHKOBCKHiIl cueT. B
Pa3BHUBAIOIINXCS CTPaHaX JAHHBIN MOKa3aTesb cocTaBui 63%.

2. Bo Bcem Mupe 52% B3pocioro HaceneHus uin 76% HaceJaeHusl, UMEIOIIero 0aHKOBCKUN
CYeT, KOHCTAaTHUPOBAIM O COBEPUICHUH WJIM IMOJYYE€HUH, MO0 KpailHel mMepe, OJHOro HU(ppPOBOTO
aTexa B IPOLJIOM rody. B cTpaHax ¢ BBICOKMM YpPOBHEM JI0XOJIOB JAaHHBIM IOKa3aTeilb
coctaBui 91% B3pocnoro Hacenenus (97% OT BiaienbleB CYETOB), B Pa3BUBAIOIIMXCS CTPaHAX
44% B3pocnoro HaceneHus (70% oT BIaieIbIEB CUECTOB).

3. OKoJI0 TOJIOBUHBI B3POCIIOT0 HACEIEHHSI MUPA OCYILECTBIISUIA COEPEKEHUS B MPOILJIOM
rojay, B TOM YHCJI€ B CTPAaHax C BBICOKMM YPOBHEM H0XOAO0B — 71% B3poCiIOro HacelleHHs, B
pasBuBatomuxcsi crpanax — 43%. CrnocoObl cOepexxeHusi B CTpaHax pasznuyHbl. Hampumep, B
CTpaHax ¢ BBICOKMM ypOBHEM J10X0J0B, Ooisiee 3/4 BrinamuukoB (55% OT B3pOCIOro HaceleHus)
XpaHAT cpeAcTBa B (DMHAHCOBBIX YUPEKICHHSX. B  pasBUBAIONIMXCA CTpaHaX JaHHBIN
MOKa3aTejab COCTaBJSET YyTh MEHEE MOJOBUHBI BKIAAUUKOB (21% OT B3pOCIOro HAcelIeHHs).
Jpyrumu crioco6amu cOepekeHui SBISIOTCS HAKOIUIEHUS C TIOMOIIBIO cOeperaTeNbHbIX KIy0oB,
nepenavya CpeicTB Ha XpaHEHHE KOMY-THOO, HE BXOJAILIEMY B 4JICHBI CEMbH, COEpe:KeHus
HQINYHOCTBIO MJIM  BJIOXKEHHME COEpeKeHUHl B IOBENMpHBIE U3JENUs, HEJIBUKUMOCTD,
WHBECTUIIMOHHBIE MPOIYKTHI WM FOCYIapCTBEHHBIE IIEHHBIE OyMaru.

4. Iloutn NOJIOBMHA B3pOCIOrO HACEJIEHHS B CTPaHAX C BBICOKUM YPOBHEM J0XOJOB
KOHCTaTUPOBAJIM OCYILECTBICHUE IIEHCUOHHBIX OTYHUCIEHUH. B pa3sBHBaIOmUXCS CTpaHax
JTaHHBIN TIOKa3aTeNb cocTaBmi Beero juinb 16% (The World Bank, 2017) [11].

Hapsiny ¢ naGnroparomielics JUHAMHUKOM YIydIlIEHUs CUTyallud B 00IacTu (PUHAHCOBOM
JOCTYITHOCTH, BCE JK€ OIpEICIECHHAs 4YacThb HACEJIEHUS B MHPE BCE €€ HE IMOJb3YHOTCS
¢uHaHCOBBIMU yciyramMu Hu mnpoaykramu. Kak momarator skcneptel OECD (2013) na TO
UMEIOTCS pa3IMyHble NPUYMHBI, CPeId KOTOPHIX HU3KUH YpOBEHb (PMHAHCOBOW I'PaMOTHOCTH
[12].
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B wactHoctH, 3kcneptel OECD oOpamatoT BHUMaHUE Ha TO, YTO HU3KUN YPOBEHb
(MHAHCOBOW IPaMOTHOCTH OTPAHUYHMBAET JOCTYI K (PMHAHCOBOMY PBIHKY M3-3a HEJIOCTATOUYHOM
OCBEJIOMJICHHOCTH TMOTpeOUTENeii B OTHOIICHWH DPA3JIUYHBIX THUIOB (PMHAHCOBBIX MPOIYKTOB;
HECOOTBETCTBUS (PMHAHCOBBIX MPOAYKTOB ONPEACICHHBIM TPEeOOBAHUAM; HH3KOTO YpPOBHS
YBEPEHHOCTH W ONPEICIECHHBIX OTHOIIEHUH M MOBEACHUN, KOTOpbIE NPENATCTBYIOT
HCIO0JIb30BAHNIO (PUHAHCOBBIX YCIYr M JOBEpUS K (PMHAHCOBBIM IPOJYKTaM; HEJOCTATOYHBIX
3HAHUW TOro, Kak pabOTalOT MPOIYKTHI M HMX BO3MOXKHBIE 3aTPaTbl; HU3KOTO YPOBHS
OCBE/IOMJICHHOCTH O Ba)KHbIX MEXaHM3MaXx IIOBBIIICHUs JOBEpHsl M 3alUThl MOTpEOUTENEH,
TaKHMe KaK CTpaXxOBaHUE JETIO3UTOB WIN COONIOIEHNE IPAB YYaCTHUKOB (PMHAHCOBOTO PHIHKA.

Anasioruusple 1poOJieMbl TaKXKe OrpPaHMYMBAIOT WHIUBUIYYMOB OT MCIOJIb30BaHUS
CYLIECTBYIOINX (PUHAHCOBBIX MIPOJYKTOB U YCIYT B IIOJHOM 00BbEME.

[MonBoast wrtorm wuccnenoBanusi, skcrneptel OECD koncTaTupyror, uto (uHAHCOBOE
oOpa3oBaHHE M, CJIEI0BaTENIbHO, (UHAHCOBas I'PAMOTHOCTb JIOJDKHBI UIPaTh ONpEACICHHYIO
pOJIb B MPEOJIOJIEHUH HEKOTOPHIX U3 BBIIIEYIOMSHYTHIX OapbepoB. PuUHaHCOBOE 00pa3oBaHUE
MOXXET IMOBBICUTh YpPOBEHb (MHAHCOBOM TI'PAMOTHOCTH, OKa3aTb COJACWCTBHE HACEJIECHUIO B
MPEeO0JI0JIEHUN (UHAHCOBON YA3BUMOCTH, BBI3BAHHOM JIMYHBIMU OOCTOSITEJILCTBAMH, a TaKKe
MOCIIY’KUTh MOTEHIIMAIOM B Pa3pylIEHNU ICUXOJIOTHYeCKuX OapbepoB [12].

B 2017 roxy Obuio omyOnukoBaHO sMmmnMpudeckoe uccienoBanue Grohmann A. u np.
(2018) [13], B KOTOPOM aBTOPHI MOTBITAINCH ONPEACITNUTh BIUSHUE (PUHAHCOBOW T'PAaMOTHOCTH
Ha (PMHAHCOBYIO JIOCTYIMHOCTh Ha MEXCTPAaHOBOM YpPOBHE C HCIOJb30BaHUEM 0a3bl JaHHBIX O
¢uHaHCOBOM TpaMoTHOCTH B 143 cTpaHax mupa, a Takke JnaHHBIX Findex o nocryme u
WCIOJIb30BAHNN (PUHAHCOBBIX Yyciyr. IlogBoAst WTOTM HCCIENOBaHMsS, aBTOPBI BBIJIENSIOT
CclIeAyIoIIEe.

1) Beicokuii ypoBeHb ()MHAHCOBOM T'PAaMOTHOCTH CITOCOOCTBYET YIyUIIeHHIO (DMHAHCOBOU
JIOCTYIIHOCTH B CTpaHe. JlaHHas B3aMMOCBSI3b YCTAQHOBJIEHA B OTHOLIEHMHM YETBIPEX
KOMIIOHEHTOB ()MHAHCOBOW JOCTYNHOCTH: JOCTYIN K (pMHAHCaM, MCIIOJIb30BaHUE (PUHAHCOBBIX
yCIIyT, OOINHMe XapaKTepUCTUKH CTpaHbl M (uHAHCOBas WHpacTpykTypa. B TO ke Bpems,
B3aMMOCBSI3b SIBJIETCS JOCTATOYHO MPOYHOMN Jlake NMPH KOHTPOJIE 33 Pa3IMYHBIMU CTPAHOBBIMU
XapaKTePUCTUKAMHU.

2) duHaHCOBas TPaMOTHOCTb OKAa3bIBAET «IPUYUHHO-CIEICTBEHHOE» BO3JEHCTBHE Ha
(MHAHCOBYIO JOCTYNHOCTb. XOTSI HPUYMHHO-CIEICTBEHHAsl CBSA3b KaXETCAd «ECTECTBEHHOMN»
HMEIOIINECS JTaHHbIC SBIIAIOTCS MEepPEeKpecTHbIMU. He MCKIoueHo, 4T0 MHAMBUIYYMBI, KOTOpbIE
KHUBYT B CTpaHax, MMEIOIIUX Oojiee pa3BUTYI0 (UHAHCOBYIO CHCTEMY, Y3HAIOT OoJjble O
¢uHaHCcax uyepe3 Oojee MIHMPOKOE MUCIOJb30BaHUWE (PUHAHCOBBIX yciuyr. B To ke BpeMs MoOryr
CYIIECTBOBAaTh HEHaO0AaeMble (DaKTOPhl, KOTOPbIE MOT'YT BJIMATH KaK Ha YPOBEHb (PMHAHCOBOM
I'PaMOTHOCTH B 3TOU CTpaHe, TaK M Ha JIOCTYI K (PMHAHCOBBIM YCIIyTaMm.

3) BiusHue (QUHAHCOBOM TI'pPaMOTHOCTM 3HAUUTEILHO B MEHEEe pas3BUTHIX, B
HSKOHOMHYECKOM U (pUHAHCOBOM TIUIaHe, cTpaHax. Hampumep, ¢uHaHCOBas TIpaMOTHOCTb
OKa3bIBaeT OoJsiee 3HAYMTEIbHBIN CpeHuN MapKUHaIbHbBIN 3(dekT Ha JocTyn K (pUHAHCOBBIM
yciayraMm B CTpaHaX, B KOTopbix cpeanuil BBII Ha nymy Hacenenus u cpenHsss puHaHCOBas
riryOuHa (0XBaT (PUHAHCOBOT'O CEKTOpA [0 OTHOIIEHUIO K 3KOHOMMKE) HU3Kasl.

Herispon u gap. (2019), mpoBojas sMIupHYEcKOe HCCIEeOBaHHUE, TaKXKe MPHUIUIM K
3aKIIIOYEHUIO, COTJIACHO KOTOpPOMY (PMHAHCOBO TIpaMOTHBIE MHIMBHIYYMbl 4alle BCEro
MOJTy4aoT JOCTYN K (PMHAHCOBBIM YCIIyTaM M MPOJYKTaM.

Ot pHAHCOBOIT HETPAMOTHOCTH K AecTadWiIn3anun (pUHAHCOBON CHCTEMbI CTPAHBI.

Ecnu paccmarpuBaTh myOinMKauu (UHAHCOBBIX SKCHEPTOB, TO MBI MOXEM YBHJIETb, YTO
MHOTOYHCIIEHHbIE ONpesieNieHus (PUHAHCOBOM CTaOMIBHOCTH MMEIOT OOliee MpesCTaBlIeHHE O
TOM, 4TO (PMHAHCOBasi CTAOMJIBHOCTH CBSI3aHA C OTCYTCTBHEM OOIIECHCTEMHBIX SMHU30/I0B, B
KOTOpBIX (uHaHCOBas cucreMa He (QyHKIHOHUpPYeT (Kpu3uchl). Peub Takke wumer o6
YCTOMYMBOCTH (PMHAHCOBBIX CHCTEM K CTpeccaMm.

Beemupnsbiii bank xapakTtepusyeT (pUHAHCOBYIO CHUCTEMY Kak «CTaOWJIbHas», €CIM OHa
cocoOHa >(P(EKTUBHO paclpenensiTh pPecypchbl, OLEHHBATh M YHPABIATh (UHAHCOBBIMU
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pUCKaMU, MOAJIEPKUBATH YPOBEHb 3aHATOCTH HAa YPOBHE, COOTBETCTBYIOLIEM ECTECTBEHHOMY
KypCy 9KOHOMUKH, U YCTPAHATh OTHOCUTENbHBIC KOJIEOaHUs LIEH Ha peajibHble WM (PUHAHCOBBIE
aKTHBBI, KOTOPHIE MOTYT MOBJIHUATH HA MOHETAPHYIO CTAOMIBHOCTD UM YPOBEHB 3aHITOCTH.

[To muenuto Bcemupnoro Ganka (2016), ¢uHaHCcOBast cucreMa HaxXOJUTCA B JAMANa3oHe
CTa0MJIPHOCTH, KOTJa OHAa paccerBaeT (PUHAHCOBBIE IUCOANAHCHI, KOTOpPBIE BO3HUKAIOT
SHJIOTEHHO WJIM B PE3y/IbTaTe 3HAUUTEILHBIX HEOIArONpUATHBIX U HEMPEABHICHHBIX COOBITHH.
CraOunbHass (UHAHCOBAs CHUCTEMa CIOCOOHA IMOTJIOMIATh «IIOKW» B TIEPBYIO OYEpelb C
IIOMOIIBIO CaMOPETYJIHUPYIOIINXCS MEXaHU3MOB, IPEAOTBpallas HeOJaronpusTHbIE SBJICHUS,
OKa3bIBAIOIINE pa3pyLIUTEIbHOE BO3JCHCTBHE HAa pEalbHYl0 ASKOHOMMKY WJIM Ha Jpyrue
¢unancoBsle cuctembl. I[lpum sTOoM, Bceemupneiii bank momdyepkuBaer, uro (QuHaHCOBas
CTa0MJIFHOCTh HMMEET IEPBOCTEIIEHHOE 3HAYEHHE JUIsI HSKOHOMHYECKOTO POCTa, TOCKOJBKY
OOJIBIIMHCTBO OMNEpaluii B pealbHOW HSKOHOMHUKE OCYLIECTBIISIFOTCS uepe3 (PMHAHCOBYIO
CUCTEMY.

B ocHoBHBIX mybOnukamusax, EBponelickuii nentpanbHbiii 6ank (2012) ¢okycupyercs Ha
TPEX OCHOBHBIX YCJIOBUSX, CBA3aHHBIX C (PMHAHCOBOW CTAOUIBHOCTHIO.

1. ®unaHcoBas cucTeMa JI0bKHA OBITH CMIOCOOHA K 9(P(EKTUBHOMY U TUIABHOMY TIEPEBOY
CPEICTB OT BKJIAJUYUKOB K HHBECTOPAM.

2. ®UHAHCOBBIE PUCKH JOJDKHBI OLIEHMBATHCA JIOCTATOYHO TOYHO W HAXOAMUTHCS TOJ
yIpaBiIeHUEM.

3. duHaHCcOBas CUCTEMA JIOJKHA OBITh B TAKOM COCTOSIHMH, YTOOBI OHA MOTjia KOM(POPTHO
MOTJIONIATh (PMHAHCOBBIE U SKOHOMUYECKUE IIOKU U KPU3UCHIL.

B nelicTBUTENBHOCTH, IEHHOCTh (PUHAHCOBOW CTAOMJIBHOCTH TII0O3HAETCS B TEPHO]
¢uHaHCcOBON HecTaOMIbHOCTH. OUYEBHMIIHO, YTO B JIAHHBIM Meproj (PUHAHCOBBIE YUPEKIACHUS
COKpAaIaloT (MHAHCUPOBAHUE MOTEHIMAIBHO NPUOBUIHHBIX MPOEKTOB, CTOMMOCTH AKTHBOB
CYIIECTBEHHO OTKJIOHSIETCSI OT WX CIpaBeAJIMBOM CTOMMOCTH, YBEIMYMBAETCS YPOBEHb
MIPOCPOUYEHHBIX MIIaTexel. bonee Toro, kak moka3pIBaeT UCTOPUS, HECTAOMIBHOCTH (PMHAHCOBOMU
CHUCTEMBl MOXET TIPUBECTH K OTTOKY CpPEACTB u3 OaHKOB (sBieHHEe «bank runsy),
rUNepruHOISIUN WK Kpaxy (OHIOBBIX PHIHKOB. B yKka3aHHBIX yCIOBHSIX 10BepUe K (MHAHCOBO-
SKOHOMMYECKOI cucTteMe, Kak CO CTOPOHBbI HAacelleHUs, TaK M CO CTOPOHBI IOTEHUIUAIbHBIX
HMHBECTOPOB, MOXKET MOIIATHYTHCA.

Ecnu paccMoTpuM 3HAUUTEIBHYIO YacTh MCCIEAOBAHUN U MyOIMKAIMi HAyYHOTO Kpyra u
(bUHAHCOBBIX AKCIEPTOB, TO MOXEM OIPEIEIUTh MHOKECTBO MPU3HAKOB U (PAKTOPOB, KOTOPHIE
MOTYT CBUETEILCTBOBATH O HAOIIOJAIOIIEMCS] CHUKEHUH CTaOMIbHOCTH (PMHAHCOBOI CHCTEMBI
WM MIPUBECTH K JecTabuinn3anuu (MHAHCOBON CUCTEMBI.

Hampumep, Hawkesby C. (2000) Bbeigenser cieayroommue ¢GakTOpbl, MPUBOIANINE K
HecTaOUIBbHOCTH (DMHAHCOBOTO CEKTOpa CTpaHbl: OAHKPOTCTBO OJHOTO WM HECKOJIbKHX
CHUCTEMHO-3HaYNMbIX OaHKOB, CEphE3HBIH U 3aTSHKHOM COOW B IUIATEKHBIX CHUCTEMax, OBICTpas
nubepanuzanus (MHAHCOBOTO CEKTOpa, ciabas MaKpOAIKOHOMUYECKAss U MOHETapHas MOJIMTHKA,
HEMOAXOAIINI  peXUM OOMEHHOIO Kypca, HENOCTaTKH B  MHUKPONPYJICHIHAILHOM
PErYIUPOBAHUM U HAJ30pE U T.1I.

C Touku 3penus Schinasi (2005) [14], ¢uHaHCOBas cucTeMa MOXKET OBITH IMOJBEpKEHA
JIecTa0MIn3aly, eClId OJHAa WM HECKOJIbKO M3 HIDKEYKA3aHHBIX KIIOYEBBIX (YHKIUI
JOCTUTHYTBI YACTUYHO WJIM MOJJIEPKUBAIOTCS HE B TIOJIHOM Mepe:

1) ¢unaHCcOBas cuctemMa cnocoOCTByeT H3(PPHEKTUBHOMY U PABHOMEPHOMY MEXBPEMEHHOMY
pacnpeeseHuI0 PECYPCOB OT BKJIAJYMKOB K MHBECTOPAM M PACHPEICIIEHUI0 dKOHOMHYECKHX
PECYPCOB B IIE€JIOM;

2) NpOrHO3HbIE (PMHAHCOBBIE PUCKU OLIEHUBAIOTCSA JIOCTaTOYHO TOYHO M OTHOCHTEIHHO
XOPOLIO YIPAaBIISAIOTCS;

3) ¢unHaHCOBass CHUCTEMa HAaXOJIUTCS B TaKOM COCTOSIHUHM, KOT/Ia MOXET JOCTaTOYHO
KOM(pOPTHO, JTaKe €CIIM He PAaBHOMEPHO, MOTJIoUIaTh (PMHAHCOBBIE SKOHOMUYECKHE IOKH.
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Hapsiny ¢ BelenpuBeieHHBIME (pakTOpamMu, B IOCIEHEE BPeMs HAYyYHbIH U AETI0BOI Kpyr
BBIPA)KAIOT MHEHHE O TOM, YTO (pUHAHCOBAsi TPAMOTHOCTH SBJISIETCS OJHUM M3 HEMAaJTOBAXXHBIX
J€TePMUHAHTOB, KOTOPBIA MOXET MPUBECTH K JIECTAOMIN3AINH (PUHAHCOBOTO CEKTOPA CTPAHBI.

Hanpumep, paccmarpuBas HpUYMHBI BO3HUKHOBEHHUS (uHaHcOBOro Kpusuca, OECD
(2009) oTmeuaeT 0 HaTMYUM MHOXECTBa (PAKTOPOB, KOTOPHIE B COUYETAHHM C PUCKOBAHHBIM U
HEHAJUIeKAIIUM MOBEJICHHEM Pa3IMYHBIX YIaCTHHKOB (DMHAHCOBOTO PBIHKA, B KOHEYHOM UTOTE,
crocoOCTBOBaM peanu3annu (puHancoBoro kpmsuca. Cpenn ykazaHHBIX (PAKTOPOB, BaKHYIO
POJIb CHITPAT! HEJOCTATKH B MOHUMAHUH JJOMAITHUMH X035CTBaMU (PHAHCOBBIX BOTIPOCOB H, B
0COOEHHOCTH, KacaloUIMXCsl KPEJUTOB W WHBECTUIMH. B pesynprare, momamHue Xo3siiicTBa
IpUHUMANK (MHOT/Ia HE 0CO3HABast) yU4acTHE B MOAICPKKE OOJBIIEr0 (PMHAHCOBOTO PHCKA, YeM
OHH MOTJIU TIPUHSTH.

Buch (2018) oOpatiaer BHMMaHKHE Ha TO, YTO BCE COCTABIAIONINE (PMHAHCOBBIX KPU3UCOB,
B TOM uucJe Takux Kak «balance sheet effect», «runsy, «network effects» moryr ObITH CBsI3aHBI €
HE/IOCTaTOYHBIMU (DMHAHCOBBIMH 3HAaHHUSMHU. B YacTHOCTH, aBTOp ToJjaraer, 4ro (puHaHCOBas
HECTa0MJIBPHOCTh ~ MOXKET  BO3PAaCTH  IOCPEACTBOM  TPHUHATUS  HEWH(OPMHUPOBAHHBIMU
WHBECTOPAMHU UYPE3MEPHBIX PUCKOB. Takoe TMOBEJAEHHWE WHBECTOPA MOXKET CTaTh CHCTEMHBIM,
€CITH CYIIECTBYET oOIIee BO3JEHCTBHE HA OJWUH W TOT K€ (PaKTOp PHCKA WIH €CIIU PUCKH
TPYIITUPYIOTCS B KOHKPETHBIX YUPEKICHUSX UM CETMEHTaX PhIHKA.

B T0 xe Bpems1, aBTOp TaKKe MPEAIOIOKIII, YTO JaKe €CITH BCE YIACTHUKU (PMHAHCOBBIX
PBIHKOB OyayT (HUHAHCOBO TPaMOTHBIMH, OHHU MOTYT HMTHOPHPOBATH BHENIHHWE (HAKTOPHI
CHCTEMHOTO pHCKa, T.C. BIHMSHHE HMX COOCTBEHHBIX peEIIeHWH Ha (YHKIHOHHPOBAHWE U
CTaOMIILHOCTh (PMHAHCOBOM crcTeMbl. COOTBETCTBEHHO, YIaCTHUKH (DMHAHCOBOTO PHIHKA MOTYT
UMETh TIOJHOE NPEJCTAaBICHHE O KOHICMIUH (UHAHCOB, HO OHH MOTYT OMHMOaThCcsI B
MIPOTrHO3UPOBAHUY PA3BUTHSI PhIHKA B Oy TyLIEM.

[ToxBoast utorn cBoux uccienoBanuid, Boeri u Guiso (2007) Belaenuin TP OCHOBHBIC
MPUYMHBI BO3HUKHOBEHUS! UIIOTEYHOTO KPHU3UCa B MUPE, OJHO M3 KOTOPHIX — HU3KUN YpOBEHb
¢uHaHCOBOM TpaMoTHOCTH gAoMamHux  xo3sictB  CIHIA. Kak oTmedaroT  aBTOpBHI,
HeKayecTBeHHasi HWHGoOpMalus, HEIOCTATOYHBIH (PUHAHCOBBIM OMBIT M «OIM30PYKOCTH)»
noTpeduTenel 1 UHBECTOPOB, MOBIUSIM HAa YCUIICHHE UITOTEUHOTO KPHU3HCA.

JlaHHBIN BBIBOJ TaKKe MOJJIEP’KUBAETCS CTapIIUM KOHCYJIBTAaHTOM U COBETHHUKOM IIO
BOIIPOCaM MOJIMTUKUA B 00JACTU PHIHOYHBIX PUCKOB M PUCKOB, CBSI3aHHBIX C AEATEIbHOCTHIO
Komuccun mo nennbiM Oymaram u Oupkam CIHIA Dinwoodie (2011) [15]. Kak ormedaer
Dinwoodie, ¢unHaHcoBas HErpaMOTHOCTb MIUIMOHOB JOMAIIHUX XO3SHCTB, CBSI3aHHAs C
OTCYTCTBHEM HAaBBIKOB, 3HAHUW, CYXKJCHUH U ONbITa B OICHKE PUCKOB;, MPUHATHEM
OTBETCTBEHHBIX PEUICHUI IO OCYIIECTBJICHUIO MOKYINOK W 3aUMCTBOBAHUS; IJIAHUPOBAHUS,
cOepekeHHUs U COOTBETCTBYIOIIMM 00pa3oM OOKETHPOBAHUS; 3alIUTON OT PAa3IMYHOTO poja
MOIIIEHHUYECTBA; 370yNOTPeOIeHHs], ChIrpalia KIIFOYEBYIO POJIb B BO3SHUKHOBEHUH (PMHAHCOBBIX
KPHU3HCOB, K IPUMEPY, KOJIJIarica PhIHKA KUJIbSI.

C touku 3penust Dinwoodie ¢puHaHCOBas HETPAMOTHOCTh JAOMAIIHUX XO3SIMCTB B MEPUO]
COKUJIMIHOTO Oymay Oblila BEIpa)KEHa B CIEAYIOLIEM:

1) urHopupoBaHre OCHOB SKOHOMHYECKUX MPUHIIUIIOB U MPUHIIMIIOB JUYHBIX (PMHAHCOB;

2) Bepa B MOCTOSHHBIA POCT CTOMMOCTH Ha HEJIBMKHMMOCTb. [lo JaHHOMY HarpaBiIeHUIO
OJITHUM U3 MoKa3aTenell prHaHCOBOW HErPaMOTHOCTH JOMAIIHUX XO34HCTB ObLIa Bepa B TO, YTO
CTOMMOCTh Ha XHWJIbe OyleT MOCTOSHHO pacTu. JlaHHBIA (aKTOp CHOABUT OOJBIIMHCTBO
JOMAIIHUX XO3SIMCTB COTJIACUTBCS C YCIOBUSMH MIIOTEKH, KOTOpbIe OBbUIM BBIIIE TEX YCIOBMH,
KOTOpBIE HEKOTOpbIE JIOMAlIHME XO3scTBa, BBUAY HEYAOBIETBOPHUTEIBHOTO (PMHAHCOBOIO
MIOJIOKEHHsI, MOIJIM ce0e IO03BOJIUTh. AHAJOTUYHBIM 00pa3oM OOJBLIIMHCTBO 3a€MIIHKOB,
MOJIyYMBIIUX MIIOTEKY [0 PETryJupyeMol IpOIEHTHOW CTaBKe, 3Has, YTO IO HMCTEYEHUH
3aBepILEHUs Nepuoja ASHCTBUS HU3KUX MPOIEHTHBIX CTAaBOK HE CMOTYT OCYIIECTBIATH OoJiee
BBICOKHE IJIATEXH MO KpeAuTaM, TakkKe HMEIH Bepy B TO, YTO POCT CTOMMOCTH Ha KUIIbE
MO3BOJIUT UM MPOU3BECTU pe(PUHAHCHPOBAHUE CBOUX KPEAUTOB.
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B npoBenennom uccrnenoBanuu Dinwoodie onpeaenil, 9To HACTYIMUBITUN KPU3UC PHIHKA
KWIbsI TAKKE BBISBHUII JPYTYIO KaTETOPHUIO 3a€MIIUKOB, KOTOPhIE MPUOOpETAT HEABUKHUMOCTh
(kaKk mMpaBUIIO, B KOJHMYECTBE OT 2 M OoJyiee) KaK pa3yMHBIH OOBEKT WHBECTHUIIMM HA OCHOBE
CIIOXHBIIETOCS YOSKICHUS B TOM, YTO CTOMMOCTh Ha XKHUJIbe OYAET MOCTOSHHO pacTu. Mimenach
TaK)K€ MHas KaTeropusi 3aeMILIUKOB, KOTOpas, BOCHOJIb30BABIIUCH CIOXKHUBIICHCS TEHICHIMEH
pocTa CTOMMOCTH Ha XHWJIb€, HaMEpPEBaJach OCYIIECTBUTH CICIKH IO MEPENpPOIAKE >KHIbS
BCKOpE Tociie ero mpuodpereHus. OqHako OOJBIIMHCTBO 3a€MIIMKOB JAHHOW KaTerOpuu He
CMOTJIH TPOJIaTh KWJIbE TIPHU BHIPABHUBAHUH CTOMMOCTH HA HEE M CHIDKEHUS TOKYIATEIbCKOTO
CIpoca Ha HeJIBUKUMOCTH [ 15].

Takum o6pazom, Dinwoodie mpUXOaUT K BBIBOTY, YTO 3a0TYKICHHS JTOMAIITHUX XO3SHCTB
OTHOCHUTEIILHO TOCTOSIHHOTO POCTa CTOMMOCTH Ha JKMIIbe ObUTH ObI MEHEE pPaCIpPOCTPAHCHEI,
ecyi Obl OOJIBIIMHCTBO JIFOICH UMENH JTydlliee TOHMMaHue MPUHIIUIIOB SKOHOMHUKHU. bosee Toro,
Dinwoodie [15] yOexnaeH, uTo JroAW, UMEIoMe 0a30BbIe 3HAHHUS MO PKOHOMHUKE U B IEJIOM
3HAKOMBIE C KOHIICTIIIUSMU PHIHOYHBIX ITUKJIOB M «ITY3BIpEi», CKOpee BCero OyIyT CKENTHUSCKH
OTHOCHUTCSI K 3asBJIEHUSIM O TOM, YTO CTOMMOCTh Ha KaKOW-HHOynb OOBEKT Oyner
rapaHTHPOBAHHO PACTH MOCTOSHHO.

3) BaXHOCTh B IMOHUMAHWHM HWIIOTCYHBIX KOHTPAKTOB. BOJNBIIMHCTBO 3aEMIIHUKOB HE
0CO3HABAJIU TIOJIHOCTHIO WJIM HE OLICHIJIN BaKHOCTh 3HAHUM M IOHUMAaHUSI YCIIOBHI MIMOTEKH.

4) OTCYTCTBHME OKOHOMHMYECKOW WHTYHIIMU. bBOJBIIMHCTBO JroAeH He oOnaganu
(G yHIaMEHTAIBHBIMU SKOHOMUYECKUMHU MHCTUHKTAMHU W UHTYHUITUEH, 9TOOBI 337aThCSI BOITPOCOM,
CMOTYT JIM OHHU pEaJbHO MNPHOOPECTH JOMa, KOTOpble paHee HaXOIWINCh 3a IMpelelaMu
JOCTYITHOCTH/BO3MOKHOCTH B UX IPHOOpPETeHUH. B TO ke BpeMmsi, TaKue 3aeMIIHUKH, TI0O MHEHHUIO
aBTOpa, MpeHeOperaan TaKUMH YTBEPKJICHUSAMU KaK «HET TaKOTO IOHSATHS, KaKk CBOOOJHBIC
JEHbIU» U «CIMIIKOM XOPOIIIO, 4T0ObI ObITh MpaBoii». bonee Toro, aBTOp AOMOIHAET, YTO, CYIsL
10 BCEMY, 3a€MIIIMKHU TaK)Ke He oOpallany BHUMaHUs U Ha Apyrue KpacHele (aru, K npumepy,
Takue, Kak HEKOTOpbIe 3asBICHUS, CACTAHHbIE UM WIIOTEUYHBIMH OpOKepamH, KOTOpbIE Y
(bMHAHCOBO TPAMOTHOTO MOTPEOUTEISI, CKOPEE BCETO, BBI3BAIN OBI BOIIPOCHI.

5) oTcyrcTBHME TOHHMMaHUS B TMPOJAYKTaX MWIIOTEYHOTO KpeauToBaHus. B mepuon
(OKAJTUITHOTO OyMa» (MHAHCOBBIMH OpraHU3aMAMH OBLJIO pa3pabOTaHO MHOYKECTBO HOBBIX
UIIOTEYHBIX NPOJAYKTOB (MIOTEYHbIE KPEAUTHI C PEryiupyeMoi MPOLEHTHOW CTaBKOM,
UIIOTEYHBIE KPEIUTHl C BBIIIATOW TOJBKO MPOLEHTOB, UIOTEYHBbIE KPEAUTHI C Pa3TUYHBIMU
OMIMSIMHU TUIaTeXka), COAepKaIINe 0c000 CIOKHbIE (PMHAHCOBBIC YCIOBUA U XapakTepucTUKU. K
npuMepy, Uid TOro, 4YTOObl Y4YecTh WHAMBHAYyalbHBIC, cleuuUYHbIe [UId 3aeMIIHUKa
00CTOSITENHCTBA UITOTEUHOTO 3aiiMa, (PMHAHCOBBIE OPraHU3aIMK, OOBIYHO CO3/aBAIM UIIOTEUHBIE
KpeAUThl TMOJ YHUKaJIbHble M KOHKPETHbIE OCOOCHHOCTM 3aeMminuka. B pesynbrare
«U30IIPEHHOI MPUPOJIbI UTTOTEKU U HIUPOKOH €€ paclpOCTPAaHEHHOCTH B MEPHO/] «OKUJIUIIHOTO
Oymay OONBIIMHCTBO 3a€MIIMKOB HE TIOHUMAJM CBOM 00s3aTENIbCTBA MO UMIOTEYHBIM KPEAUTaM.
K mpumepy, MHOTHE 3aE€MIIMKU HE B MOJHOU Mepe chOpMHUPOBAIU MOHUMaHHE 00 OCHOBHOM
CTPYKTYpE MIIOTEYHBIX KPEAUTOB C PETYIUPYEMO MPOLEHTHONW CTaBKOM, a UMEHHO (hakT Toro,
YTO MPOLIEHTHBIE CTaBKU BO3PACTYT MOCIE ABYX WM TpeX JEeT X HHU3KOro ypoBHs. U3 Tex
3a€MIIUKOB, KOTOpbIe NPU3HAIM, YTO JAHHBIA BHJ HIIOTEYHOTO KPEAUTa COJCPIKUT
BO3MOXHOCTh KOPPEKTUPOBKHU MPOIICHTHBIX CTABOK, HE UMETH MOHUMAHUS O TOM, KOT/Ia U Kak
MIPOLIEHTHBIE CTAaBKU OyIyT MEHSAThCSA. B pe3ynbpTaTe maHHas KaTEropHs 3a€MIIUKOB TepeHeca
TaK Ha3bIBa€MbI€ «IIOKU IJIATEKeW», CBSA3aHHBIE C YIUBJICHHEM U HEMOATOTOBICHHOCTBIO K
OCYIIIECTBICHUIO BBHICOKHX TJIATEXKeH B MEPUO]T KOPPEKTUPOBOK CTABOK.

6) napyrue HenocTaTku (pacmo3HaBaHUE KOHQIMKTa WHTEPECOB, MNPUOOpPETEHHE W
CpaBHEHHUE U T.]I.).

7) 3aeMINMKH, HE HMMEIOIINE MMOHWMAaHUS B OCHOBaX MPHOOPETEHHUs JKWUJIbs WIH HE
UMEIoIe HeOOXO0IMMbIE 3HAHUS B UTIOTEYHBIX MPOJIYKTaX, YCIOBHIX U KOHIENIUN (PUHAHCOB,
OTpPaHUYEHBI BOBMOYKHOCTSIMU B MPUOOPETEHUH JKUJIbSI HA JIYUIITUX WM HAauOoJee MOAXOIAIIUX
ycnoBusix wunotekd. CrenududHble A7 WUIOTEKH YCIOBUS U OCOOCHHOCTH 3aTPYAHSIOT B
MPOBEJICHUU 3aEeMIIMKAMU CPAaBHEHUS YCIOBUW HWIIOTEUHBIX KPEAWUTOB, MPEIIaraeMbIX
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pa3IUYHBIMU (DMHAHCOBBIMU OpTaHHU3AIUSAMH, TOCKOJBKY IMMOCTAaBIIMKH (DUHAHCOBBIX YCIYT
PEeIKO MpeaaratoT UMOTEYHbIE KPEAUThI Ha TEX JK€ YCIOBUSX, YTO U JPYrUe KPEAUTOPHI.

8) ¢puHAHCOBO HETPAMOTHBIEC 3aEMIIIMKH PEKE BCETO PACIIO3HAIOT U OLIEHUBAIOT Pa3IHMYHbIC
M 4YacTO KOHKYPUPYIOIIME HHTEPECHl CTOPOH B MpoIlecce MpHOOpeTeHus: Xuibsi. Hampumep,
MHOTHE 3aEMILKKH OLIMOO0YHO MpEAINoIaraiy, YTo UIOTEUHbI Opokep OyAeT ciaeauTh 3a TeM,
YTOOBI 3aEMIUKHU TMOJyYaJld HAWIy4IIue WM HauOosiee MOIXOJISIIINe, B KOHTEKCTE YCIOBHIA,
UIIOTCYHBIC KPEAWTHI. BOJBIIMHCTBO 3aEMIIUKOB HE OBLUIM OCBEIOMIICHBI O TOM, 4YTO B
JNEHUCTBUTENLHOCTH UITOTEYHBIE OPOKEPHI CTUMYJIMPOBAIIU 3a€MIIIMKOB B TIOJY4YEHUU UIIOTEUYHOTO
KpeauTa BHE 3aBUCHUMOCTH OT TOTO, MPUEMJIEMBI JIM YCJIOBUSA KpeAuTa JUIsl 3aeMIIHKOB.
AHanoruuyHpIM 00pa3oM OOJBIIMHCTBO 3Aa€MIIUKOB I0JIArAJIMCh HAa COBETHI JIPYIUX JIOJCH,
MTOCKOJIBKY OHHM HE MMEIIA YETKOTO TPECTABIICHUS O MPOIECCE TTOKYITKU KUIIbs, UTIOTEKE, 00 HX
YCJIOBUSIX M KOHIENIMHU. J[aHHOE TakXe MPUBOJIUIO K 3aBUCHUMOCTH 3aEMIIUKOB OT COBETOB
OpOKEpOB U KPEAUTOPOB ISl Pa3bsICHEHUSI YCIOBUI UTIOTEYHOTO KPEAUTA.

Ecnu MBI paccMOTpUM 3HAUYUTENIBHYIO YacTh 3apyOeKHBIX U OTEUYECTBEHHBIX MTyOJIUKAIUN
3a MOCJEAHUE JIECATUIIETHS, TO MBI MOKEM YBUJETh, YTO HA MUPOBBIX (PMHAHCOBBIX PHIHKAX I10
MPUYUHE TPUHATHS HACeJICHHUEM HEHMH(GOPMHUPOBAHHBIX PEIICHUM, HAOIIONATUCh CIIECTYIOIINE
ciydan «bank runs», KOTOpbl€ TOBBIIIATN BEPOSITHOCTD JIeCTaOMIN3auu (PUHAHCOBOW CHCTEMBI
CTpaH.

1. 13 mas 2019 roga uepe3 WhatsApp Obina pacripocTpaHeHa HHGOPMAIIHS, COBETYIOIIAs
knueHTam ¢uinana «Metro Bank» B Coenunennom KopoiieBcTBe oCylieCTBUTh CHATHE CPEICTB
CO CYETOB M JICTIO3UTHBIX SIYEEK B CBSI3M C TEM, YTO OAHK IBITAETCS MPUCBOUTH B COOCTBEHHOCTH
MMYIIECTBO KIUEHTOB. HecMoTps Ha 3asBIIeHUs pyKOBOJACTBA OaHKa O CTAOMILHOM (DMHAHCOBOM
MOJIOKEHUH OaHKa U JIO)KHOCTH paclpocTpaHseMold HMHpOpMaluM, a Takxke npusiedeHuu 350
MJTH. ()YHTOB CTEPJIMHTOB B aKIIMOHEPHBIN KamuTal OaHka, Oosiee 100 kiameHTOB OaHKa BCE Ke
U3bSAIIU CPEICTBA U3 0aHKa, 4YTO B KOHEYHOM HTOre MPUBEJO K MaJeHUI0 CTOMMOCTH aKLWU Ha
9% (Chapman, 2019).

2. B okta6pe 2009 roga DSB Bank (Hunepnanasr) Ob11 MOaBEPKEH MAaCCOBOMY HU3BSITHIO
BKJIQIYUKAMH CPEJICTB OPUEHTHUPOBOYHO Ha 4,3 muipi. eBpo mocie uHTepBblo Pieter Lakeman,
MPEIOCTABJICHHOTO HAI[MOHAJbHOMY TejekaHany. B pesynbrare Toro, 4ro OaHK He HMeEN
BO3MOXHOCTH JJIi BOCCTAHOBJICHHSI JESATEIILHOCTH II0CJI€ HACTYIUJICHHUS HENPEABUAECHHOTO
coObITus, cyn Hunepnanmos npusnan 6ank 6ankporoM (Dutch News.nl, 2009).

3. B centsa6pe 2008 roma Obu1 oOBsiBIeH OankpoTrom Oank Washington Mutual Inc.
(CIILIA), xoTOpsIit cTanm KpynHeHuM oO0aHKpoTHBITUMCS 6ankoM B uctopuu CIIIA. OgHoit u3
MPUYMH, TpUBEIINX OaHK K OaHKPOTCTBY, SIBUWIMCH MaHWYECKHE NEHCTBUS BKIAAYUKOB IO
cHatuo cpeactB (okono 16,7 mupa.gomn. CIHIA) mocne mnpu3HaHUS B OTO K€ BpeMs
6ankpotcTBoM Lehman Brothers (Kimberly, 2018).

4. B anpene 2014 roaa mocie JIeBaibBAIIMOHHOTO II0Ka, MPOU3OILIEANIET0 B CEpEearHE
deBpainsa, psaa (uHAHCOBBIX MHCTUTYTOB Kaszaxctana mojBeprinch MH(DOPMAIMOHHOW aTake,
MOCPEJICTBOM HampaBieHus IoaiM SMS cooOmieHnii o ckopoM OaHKpPOTCTBE JTaHHBIX
OpraHu3alfii, 4TO MPHUBENIO K U3bATUIO BKIaguukamu 250 mupa. tenre (1,4 mapa. gomt. CHIA)
u3 10-tu kpynuedimux OankoB Kazaxcrana. B pe3ynpTaTe NpOM30ILIEANIErO COOBITHSA
Harmonaneuseiii bank cTpanbl mo oOpalieHnio akIIMOHEPOB 0aHKOB U CTaOWIM3AIMN CHUTYalluH
Ha (DMHAHCOBOM pBIHKE OBLT BBIHYXKJEH OKa3aTh MOJACPKKY TpeM OaHKaM, Y KOTOPBIX OBLI
HauOOJBIINI OTTOK BKJIAZOB Ha CyMMHI cBhIie 200 mupa. Tenre [16].

B nelicTBUTENHHOCTH MPUMEPOB MACCOBOTO BBIBOAA CBOMX JCTMO3UTOB M COEpEKEeHUH U3
0aHkoB B wucTopud He Mano. CTaHOBUTCS OYEBHJHBIM, YTO JAaHHBIE NPUMEPHI SBUIIHCH
CIIEJICTBUEM HEIOCTATOYHOU pabOThI MPABUTENLCTB CTPaH B 001acTu (PUHAHCOBOM IPaMOTHOCTH,
B TOM YHMCJI€ OCBEIICHHUS U TIOBBIIICHHS OCBEIOMIIEHHOCTH MOTpeOuTENel (PMHAHCOBBIX YCIYT O
CUCTEME CTPaxOBAHMS JICTIO3UTOB KIMEHTOB.

Ecnu paccmoTpeTh KapAuWHalIbHBIE MEpbl MPAaBUTEILCTB CTPaH [0 CIACEHUIO U
00ecrevYeHn0 CTa0MIBHOCTH CBOMX OAHKOBCKMX CHCTEM B pe3ylbTare MOCIEACTBHMA
rJ100aTBEHOTO (buHAHCOBOTO Kpu3Huca, KOTOpbIE ~ OTYaCTH  OBUIM  yCYT'yOJICHBI
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OTCYTCTBHEM/HEJJOCTATOYHBIM YPOBHEM (DMHAHCOBOW T'PAaMOTHOCTH HACENICHHUsS, TO MOXKEM
YBUJIETH CIIEYIOIIEE.

1. Bo ®paHuuu npaBUTENBCTBO IMPHUHSUIO PEUICHHE [0 BIMBAHUIO B IIECTh BEAYLIUX
6ankoB ctpansl 10,5 Mapa. eBpo.

2. B I'epmanuu rocyapcTBo NpeaoCTaBUiIO FapaHTUU BCEM YaCTHBIM cueTaMm, a Takxke 400
MJpPI. €BpPO CPEIHECPOYHOTO OAHKOBCKOIO KpPEOUTOBAHMS Uil CTUMYJIUMPOBAaHMS pPOCTa
KpeIUTHOTO pbiHKA. [lonmomHuTenpHO, mpaBuTeabCTBO ['epmanuun npenoctaBuio emie 100 mupa.
€BpO B KayecTBE «HOBOIO» KaluTaja Jjs peKanuTalIu3aluu OaHKOB M (UHAHCUPOBAHUS
BBIITYCKA JIOJITOBBIX 00513aTEIbCTB OaHKOB.

3. Tpu kpynneiimux Oanka Wpmanaun — «Kaupthingy», «Glitnir» n «Landsbanki» Opum
HanuoHanu3zuposanbl. Kpome Toro, IlpaBurenscrBo Vpnanauu BBeNO 3KCTPEHHbIE 3aKOHBI,
JaloIIKe MPaBUTENIbCTBY LIMPOKHE ITOJHOMOYUS HaJl OaHKaMH.

4. ING, oIvH U3 KPYIMHEWIIUX TOJUIAHACKUX OaHKOB, UMEIOIMMUA 85 MIIH. KIHMEHTOB IO
BCEMY MUpY U OoJjiee MMJUIMOHA BKJIaJUUKOB B BenmukoOputranuu noxyuuin ot IIpaButenscTBa
CTpaHbl BIMBaHUE KanuTana B pazmepe 10 Map. eBpo B 0OMEH Ha MPUBUIIETUPOBAHHBIE aKIIHH.

5. T'moGanbHbli  (UHAHCOBBIH KpU3UC TpHUBET K HEOOXOJUMOCTH  BIIMBAHMS
npasutenbetBoM CIIA 700 mupa. nosut. CIIIA B 6aHKOBCKUI CEKTOP MOCPEACTBOM MPOBEACHUS
nporeaypsl «bail-out» (T.e. OkKazaHue rocyIapCTBEHHON (PMHAHCOBOM MOMOIIM OaHKaM, KOTOPbHIE
B MPOTHBHOM ciiydae ObLIM Obl Ha rpaHu OaHKpoTcTBa). KpoMe Toro, OblT yBETUYEH JTUMHUT
dbenepanbHOl rapaHTu 1o O6ankoBckuM BKiagam co 100 teic. gomn. CIHIA mo 250 Thic. goml.
CHIA no xonma 2009 r. (Balakrishnan, 2008).

6. B Kazaxcrtane ¢ mepBoil BOJHOM ()MHAHCOBOIO KpU3KCa M MPOOJIIEM B CTPOUTEIHHOM
cekTope, HauaBmIuxcs oceHblo 2007 ronma, M3 TOCYJapCTBEHHOIO OmO/KeTa CTpaHbl ObLIO
BoIZIeieHO S50 mupa. tenre (4,6 mapa. oyt CIIIA), U3 KOTOPHIX 3aCTPOMIIMKAM MPEACTABICHO
184,7 mnpa. Tenre (1,5 mupa. gomn. CIIA), mamomy u cpeaHeMy OusHecy — 155 mupa. TeHre
(1,3 mapxa. gonn. CIIA), arponpomsiniieHHOMY KoMmIuiekcy — 135 mupa. tenre (1,1 mupa. mosur.
CILIA) [17].

B ycnoBusix ycyryomsromerocs (urancoBoro kpusuca B Hosiope 2007 roma
[TpaBurenscTBoM Kazaxcrana Obu1 nmpussT [1an mepBoodepeIHBIX ACUCTBUN 1O 0OECTICYCHUIO
CTaOWJIBHOCTH  COIMAJIbHO-3KOHOMHYECKOTO pa3BuTusi Pecnybnuku Kazaxcrtan, KoTOpbIit
npenycMmarpuBai puHaHCHpOBaHUE U3 cpencTB HanmonanbHoro ¢onaa msatu HampabieHui: 1)
crabmmzanus ¢puHancoBoro cexropa (4 mapa. pomwt. CIIA); 2) pa3BuTHE KUIUIIHOTO CEKTOpa
(3 mupa. gomn. CIHA); 3) momaepka Malloro W cpenHero OwusHeca; 4) pa3BHUTHE
arporpombiniieHHoro cekrtopa (1 mupa. momn. CIIHA); 5) peanuzanus WHHOBAIMOHHBIX,
WHyCTPUATIBHBIX U HHPPACTPYKTYpHBIX MPoeKToB (1 mupa. mos. CIIA).

JloToTHUTENBHO, B paMKaxX MPUHSITBHIX MEpP, TOCYAaPCTBO OCYILECTBUIIO BIMBAHHUE CPEJCTB
B YeThIpe cucteMooOpa3ywomux 6ankoB Kazaxcrana myrem npuoOperenus 25% ronocyromux
akuui u ¢uHaHcupoBaHus B Gopme Aerno3utoB Ha oOmyro cymmy 341 mupa. tenre (okoio 2,3
mipa. posn. CIIA).

BriBoabI.

Ananuz 3apy0eXKHON U OTEUYEeCTBEHHOM JINTEPATyphl O3BOJIUI BBISIBUTH PA3IUYHBIE TOUKH
3pEHMSI U YTBEP KJIEHHUsSI OTHOCUTENIBHO MOAX0/I0B K ONpeaeNIeHHIO (PMHAHCOBON IpaMOTHOCTH. B
OONBIIMHCTBE CJIy4aeB, W3 TMPUBOJUMBIX OTPEACNCHUI CTAaHOBUTCS OYEBUIHBIM, HYTO
¢uHaHCOBas TI'PaMOTHOCTh NpEACTaBIseT COOONH codeTaHHe 3HaHUM, OCBEIOMJIEHHOCTH,
HABBIKOB, YMEHHsS, OTHOIIEHHUS M TOBEICHHS, HEOOXOIUMBIX MIJIsi MPUHATUS (PHUHAHCOBBIX
pelIeHNH U B KOHEYHOM UTOT€ JIOCTH)KEHUS JINYHOTO (PUHAHCOBOTO 0JIaronoJryyusi.

[TogBoas WTOTHM pacCMOTPEHHSI Pa3NUYHBIX HCCIEAOBAaHUNA B 001acTH (PUHAHCOBOM
I'PaMOTHOCTH, MOKHO C()OPMHUPOBAThH CIIEAYIOIINE KIFOUEBbIE BHIBOIBL.

1. Ha coBpemeHHOM dTare pa3BUTHs (PUHAHCOBBIX YCIYT M TiioOanu3anuu (GUHAHCOBBIX
PBIHKOB TpeOyeTcsi MOCTaTOYHOE BHHMAHHE MPABUTEIBCTB CTPAaH K BOIPOCY MPOABHKCHHUS
(UHAHCOBOW TPaAMOTHOCTU ¥ MPUHATHUS d(H(HEKTUBHBIX MEP MO YIYUIICHUIO CUTYallMH B TaHHOM
oOmnacTH.
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2. I'moGanbHbIil punaHcoBbIi kpusuc 2008 roa HAISIHO MPOJEMOHCTPUPOBAI BAXKHOCTD
(MHAHCOBOW IPaMOTHOCTH, BBISIBHB TPH TECHO B3aMMOCBSI3aHHBIE PEAIbHOCTH: a) CTA0MIBHOCTh
(MHAHCOBOW CHCTEMBI HEPa3phIBHO CBS3aHA C KAuyeCTBOM IPHUHHUMAEMbIX pEUICHUNA Ha
WHIUBUAYAILHOM YpOBHE; 0) IleHa (DUHAHCOBOW HETPAMOTHOCTH JOBOJBHO BBICOKA; B)
HE/IOCTaTOYHbIe (PUHAHCOBBIE CYXICHHS M CHEKYISIIMA Ha MHUKPOYPOBHE MOTYT HMETh
pa3pymuTenbHbIe 00IIeCHCTEMHBIE TTOCIIECTBUS ISl BCEH MUPOBOM SKOHOMUKH.

3. Bnepenu nepen npaBUTENbCTBAMH CTPaH CTOSAT MHOTO BBI30BOB, BKJIIOUas (DUHAHCOBBIE
TEXHOJIOTUW, TpPOJBHTacMble B (PUHAHCOBBIE pPBIHKH, JeMOTrpadUuecKue H3MEHEHHUs,
HE0OXOIMMOCTh BOBJICYCHHS YSI3BHMBIX CJIO€B HaceleHHs K (PUHAHCOBBIM phIHKaM. Bce 3t
BBI30BbI MOT'YT U JIOJKHBI ObITh PELICHbI, B TOM YHCJIE Yepe3 MPOJBUKEHUS IPABUTEILCTBAMU
crpad 3(p()eKTUBHBIX W ACHCTBEHHBIX IMOJUTHK IO MOBBIIMICHUIO (PMHAHCOBOW T'PAaMOTHOCTH
HacCeJIeHUSI.

Jlureparypa

1. PISA (April, 2012). Financial literacy assessment Framework. Iloinydeno u3 oecd.org:
https://www.oecd.org/pisa/pisaproducts/46962580.pdf

2. Schmeiser M., & Seligman J. (29 May, 2013). Using the Right Yardstick: Assessing
Financial Literacy Measures by Way of Financial Well- Being. [lonyseno wu3
onlinelibrary.wiley.com: https://onlinelibrary.wiley.com/doi/pdf/10.1111/joca.12010

3. Mason C., Wilson R. (2000, November). Conceptualizing financial literacy. Retrieved
from dspace.lboro.ac.uk: https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/2016/3/2000-
7.pdf

4. Vitt L. (2000). Personal finance and the rush to competence: Financial Literacy
Education in the U.S. Tlomydeno wu3 isfs.org: https://www.isfs.org/documents-pdfs/rep-
finliteracy.pdf

5. Hung A., Parker A., Yoong J. (2009, September). Defining and Measuring Financial
Literacy. RAND Labor and, p. 12. Retrieved from rand.org:
https://www.rand.org/content/dam/rand/pubs/working papers/2009/RAND_WR708.pdf

6. Huston S. J. (2010). Measuring Financial Literacy.The Journal of Consumer Affairs.
[Tonydeno u3 onlinelibrary.wiley.com: https://onlinelibrary.wiley.com/doi/epdf/10.1111/5.1745-
6606.2010.01170.x

7. Zait A., Bertae P. (2014). Financial Literacy — Conceptual Definition and Proposed
Approach for a Measurement Instrument. Journal of Accounting and Management, 37-42.
[Tonydyeno u3 http://journals.univ-danubius.ro/index.php/jam/article/view/2712/2349

8. Remund D. (2010). Financial Literacy Explicated: The Case for a ClearerDefinition in
an  Increasingly =~ Complex  Economy. [Tonyseno w3  onlinelibrary.wiley.com:
https://onlinelibrary.wiley.com/doi/epdf/10.1111/].1745-6606.2010.01

9. Klapper L., El-Zoghbi M., Hess J. (2016). Achieving the Sustainable Development
Goals:The Role of Financial Inclusion. CGAP.

10. Adams T. (22 October 2018 r.). Why Financial Inclusion Matters. Ilonyueno u3
centerforfinancialinclusion.org: https://content.centerforfinancialinclusion.org/wp-
content/uploads/sites/2/2018/10/Why-Financial-Inclusion-Matters.pdf

11. The World Bank (2017). The Global Findex Database: Measuring Financial Inclusion
and the  Fintech  Revolution. IMonyueno  u3  openknowledge.worldbank.org:
https://openknowledge.worldbank.org/bitstream/handle/10986/29510/2112590v.pdf

12. OECD (June 2013 r1.). The role of financial education in financial inclusion:
OECD/INFE evidence, policies and illustrative case studies. Ilomydueno wu3
microfinancegateway.org: https://www.microfinancegateway.org/sites/default/files/mfg-en-
paper-the-role-of-financial-education-in-financial-inclusion-oecdinfe-evidence-policies-and-
illustrative-case-studies-jun-2013.pdf

13. Grohmann A., Kliths T., Menkhoff L. (26 April 2018 r.). Does Financial Literacy
Improve Financial Inclusion? Cross Country Evidence. Ilomyuseno wu3 rationality-and-

171


https://www.oecd.org/pisa/pisaproducts/46962580.pdf
https://onlinelibrary.wiley.com/doi/pdf/10.1111/joca.12010
https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/2016/3/2000-7.pdf
https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/2016/3/2000-7.pdf
https://www.isfs.org/documents-pdfs/rep-finliteracy.pdf
https://www.isfs.org/documents-pdfs/rep-finliteracy.pdf
https://www.rand.org/content/dam/rand/pubs/working_papers/2009/RAND_WR708.pdf
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1745-6606.2010.01170.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1745-6606.2010.01170.x
http://journals.univ-danubius.ro/index.php/jam/article/view/2712/2349
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1745-6606.2010.01
https://content.centerforfinancialinclusion.org/wp-content/uploads/sites/2/2018/10/Why-Financial-Inclusion-Matters.pdf
https://content.centerforfinancialinclusion.org/wp-content/uploads/sites/2/2018/10/Why-Financial-Inclusion-Matters.pdf

ISSN 1814-5787. Ka3zakcran ennipic kemiri 2021, Nel

competition.de: https://rationality-and-competition.de/wp-
content/uploads/discussion_paper/95.pdf

14. Schinasi G.J. (2005). Safeguarding financial stability : theory and practice. [Tony4ueno
n3 www.imf.org: https://www.imf.org/External/Pubs/NFT/2005/SFS/eng/sfs.pdf

15. Dinwoodie J. (2011). Ignorance is Not Bliss: Financial Illiteracy, the Mortgage Market
Collapse, and the Global Economic Crisis. University of Miami Business Law Review, ctp. 181-
219.

16. BunsaoBa A. (17 Ampens 2014 r.). Handank momor 6aHkam, KOTOpPBIE TOJBEPIIUCH
sms-arake. [lomyueno u3 kapital.kz: https://kapital.kz/finance/29070/nacbank-pomog-bankam-
kotorye-podverglis-sms-atake.html

17. Ammranos P. (2008). MupoBo#t 3KOHOMHUYECKUH KpU3HC: ocheAcTBus 1yt Kazaxcrana.
AnMarsr: KH1CH npu [Ipe3unente PK. [Tonmyueno u3 kisi.kz:
http://kisi.kz/uploads/1/files/ WIjzy8HT.pdf

References

1. PISA (April, 2012). Financial literacy assessment Framework. Ilonydeno u3 oecd.org:
https://www.oecd.org/pisa/pisaproducts/46962580.pdf

2. Schmeiser M., & Seligman J. (29 May, 2013). Using the Right Yardstick: Assessing
Financial Literacy Measures by Way of Financial Well- Being. [lonyueno wu3
onlinelibrary.wiley.com: https://onlinelibrary.wiley.com/doi/pd{/10.1111/joca.12010

3. Mason C., Wilson R. (2000, November). Conceptualizing financial literacy. Retrieved
from dspace.lboro.ac.uk: https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/2016/3/2000-
7.pdf

4. Vitt L. (2000). Personal finance and the rush to competence: Financial Literacy
Education in the U.S. Tlomydeno wu3 isfs.org: https://www.isfs.org/documents-pdfs/rep-
finliteracy.pdf

5. Hung A., Parker A., Yoong J. (2009, September). Defining and Measuring Financial
Literacy. RAND Labor and, p. 12. Retrieved from rand.org:
https://www.rand.org/content/dam/rand/pubs/working_papers/2009/RAND_WR708.pdf

6. Huston S. J. (2010). Measuring Financial Literacy.The Journal of Consumer Affairs.
[Tonydeno u3 onlinelibrary.wiley.com: https://onlinelibrary.wiley.com/doi/epdf/10.1111/5.1745-
6606.2010.01170.x

7. Zait A., Bertae P. (2014). Financial Literacy — Conceptual Definition and Proposed
Approach for a Measurement Instrument. Journal of Accounting and Management, 37-42.
[Tonydyeno u3 http://journals.univ-danubius.ro/index.php/jam/article/view/2712/2349

8. Remund D. (2010). Financial Literacy Explicated: The Case for a ClearerDefinition in
an  Increasingly =~ Complex  Economy. [Tonyseno w3  onlinelibrary.wiley.com:
https://onlinelibrary.wiley.com/doi/epdf/10.1111/5.1745-6606.2010.01

9. Klapper L., El-Zoghbi M., Hess J. (2016). Achieving the Sustainable Development
Goals:The Role of Financial Inclusion. CGAP.

10. Adams T. (22 October 2018 r.). Why Financial Inclusion Matters. Ilonyueno u3
centerforfinancialinclusion.org: https://content.centerforfinancialinclusion.org/wp-
content/uploads/sites/2/2018/10/Why-Financial-Inclusion-Matters.pdf

11. The World Bank (2017). The Global Findex Database: Measuring Financial Inclusion
and the  Fintech  Revolution. IMonyueno  u3  openknowledge.worldbank.org:
https://openknowledge.worldbank.org/bitstream/handle/10986/29510/2112590v.pdf

12. OECD (June 2013 r.). The role of financial education in financial inclusion:
OECD/INFE evidence, policies and illustrative case studies. Ilomyueno wu3
microfinancegateway.org: https://www.microfinancegateway.org/sites/default/files/mfg-en-
paper-the-role-of-financial-education-in-financial-inclusion-oecdinfe-evidence-policies-and-
illustrative-case-studies-jun-2013.pdf

172


https://www.oecd.org/pisa/pisaproducts/46962580.pdf
https://onlinelibrary.wiley.com/doi/pdf/10.1111/joca.12010
https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/2016/3/2000-7.pdf
https://dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/2016/3/2000-7.pdf
https://www.isfs.org/documents-pdfs/rep-finliteracy.pdf
https://www.isfs.org/documents-pdfs/rep-finliteracy.pdf
https://www.rand.org/content/dam/rand/pubs/working_papers/2009/RAND_WR708.pdf
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1745-6606.2010.01170.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1745-6606.2010.01170.x
http://journals.univ-danubius.ro/index.php/jam/article/view/2712/2349
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1745-6606.2010.01
https://content.centerforfinancialinclusion.org/wp-content/uploads/sites/2/2018/10/Why-Financial-Inclusion-Matters.pdf
https://content.centerforfinancialinclusion.org/wp-content/uploads/sites/2/2018/10/Why-Financial-Inclusion-Matters.pdf

IIpombrinennsiii Tpancnopt Kazaxcrana 2021, Nel  ISSN 1814-5787 Nel, 2021 Industrial transport of Kazakhstan

13. Grohmann A., Kliths T., Menkhoff L. (26 April 2018 r.). Does Financial Literacy
Improve Financial Inclusion? Cross Country Evidence. Ilomydeno wu3 rationality-and-
competition.de: https://rationality-and-competition.de/wp-
content/uploads/discussion_paper/95.pdf

14. Schinasi G.J. (2005). Safeguarding financial stability : theory and practice. IToxyueno
n3 www.imf.org: https://www.imf.org/External/Pubs/NFT/2005/SFS/eng/sfs.pdf

15. Dinwoodie J. (2011). Ignorance is Not Bliss: Financial Illiteracy, the Mortgage Market
Collapse, and the Global Economic Crisis. University of Miami Business Law Review, ctp. 181-
219.

16. Bunsnosa A. (17 Anpens 2014 r.). Hatbank nmomor 6aHkaM, KOTOPbIE€ TOJIBEPIIIUCH
sms-arake. [lomyueno u3 kapital.kz: https://kapital.kz/finance/29070/nacbank-pomog-bankam-
kotorye-podverglis-sms-atake.html

17. Ammranos P. (2008). MupoBo#t 5KOHOMHYECKHH KpU3HC: ocheAcTBUs 1yt KasaxcraHa.
AnMarsl: KH1CH npu [Ipe3unenre PK. [Tonyueno u3 kisi.kz:
http://kisi.kz/uploads/1/files/WIjzy8HT.pdf

CAPXKXAHOB T.C. - 1.r.0., npogeccop (Aamarbl K., Kazak KarbiHac xoagapbl
YHHMBEPCHTETI)

BAAXMETOBA JIa3.T. — 3.r.k., ara OKbITYWIbI (AuMatbl K., Kazak kKatbiHac
7KOJIAAPbl YHUBEPCUTETI)

MYCAEBA TI.C. — T.r.1., npodeccop (Aamarbl K., Jlormcruka skoHe KOJIIK
aKaJeMHUsChI)

BAAXMETOBA A.T. —3.r.1., npogeccop (Aamartsl K., Kazak-Hemic ynuBepcureri)

KAPXDBIJIBIK CAYATTBIJIBIKTBI AHBIKTAY ABIH TYKbIPBIM/IAMAJIBIK
TIOCIIAEPI

Anoamna

CoHebl  JHCHLIOApbl  KAPICHIILIK — CAYAMMObLIbIKMbIY — 03eKminieli  en0epiiy  Kapoicol
Jicyuenepiniy  CepniHoi  JicoHe KAPKbIHObL O0aMybl, OHbIH [wiHOe dicahandanyovly dicoHe
aknapammolk  MexXHOA02UANApObl  Oelcendi  eHeizyoiy acepinen ocmi. bByn Kapocwiivlk
cayammolivlK, YU WapyaubliblKMApPbIHLIY d1-AVKAMbIH 00aH api apmmulpy Yulin muicmi
KapoICcuLIblK uemimoep Kaoulioay Kabilemin cunammaimuolH Maybl30bl KOpcemkiuimepoiy Oipi.

Tyitinoi cezoep: KapoicblIblK 0A20APbLIC, IKOHOMUKATILIK OCY, KAPIHCHLILIK CAYAMMUBLIbIK,
KapACHLIbIK, MYACLIpbIMOamanap, scahanoany, aknapammolk mexHoI02usiap.

SARZHANOV T.S. — d.t.s., professor (Almaty, Kazakh wuniversity ways of
communications)

BAYAKHMETOVA Lyaz.T. — c.e.s., senior lecturer (Almaty, Kazakh university
ways of communications)

MUSSAYEVA G.S. — d.t.s., professor (Almaty, Academy of logistics and transport)

BAYAKHMETOVA A.T. — d.e.s., professor (Almaty, Kazakh-German university)

CONCEPTUAL APPROACHES TO THE DEFINITION OF FINANCIAL LITERACY

Abstract
In recent years, the relevance of financial literacy has increased in the light of the dynamic
and rapid development of the financial systems of countries, including under the influence of
globalization and the active introduction of information technologies. Financial literacy is one of
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the most important indicators that characterize the ability of households to make adequate
financial decisions to further increase their well-being.

Keywords: financial crisis, economic growth, financial literacy, financial concepts,
globalization, information technologies.
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O EHKA 2O®EKTUBHOCTU UHBECTULIUOHHBIX ITPOEKTOB U BBIGOP
CXEMbBI PHHAHCHUPOBAHUA

Annomauus

Oyenxa s¢hghexkmusnocmu UHBECMUYUOHHBIX NPOEKMOB8 ABNAEMCS OOHUM U3 GAINCHBIX
9Manoeé & npoyecce ynpagienus pearouvimu unsecmuyusmu. Om moeo, HACKOIbKO Ka4eCmeeHHO
8bLINOIHEHA MAKAs OYEHKd, 3A8UCUM NPABUILHOCHb NPUHAMUS OKOHYAMENbHO20 peuleHus. B
npoyecce ocyujecmsieHus oyeHKu d¢hghekmusnocmu 01 noaydenus 00beKmugHuIX pe3yibmanmos
HeobX00UMO UCNOIb308aMb MakKue nokazamenu 3¢h)hekmusHocmu UHBECMUYUOHHBIX NPOEKMO8,
Kak yucmolii OUCKOHMUPOBAHHBIN NPOEKM, GHYMPEHHAS HOPMA OOXOOHOCMU, UHOEKC
00X0OHOCMU U CPOK OKYNAEMOCMIUL.

Kntouesvie  cnoea:  umsecmuyuoHHvle — Npoekmsl,  OYeHka  IhgexmusHocmu,
UHBECMUYUOHHbIE peuleHUs, YUCMbll OUCKOHMUPOBAHHBIN NPOEKM, 6HYMPEHHAL HOpMdA
00X00HOCMU, UHOEKC OOXOOHOCIU U CPOK OKYNAEMOCMU.

BBenenmue.

VYxynumienue ¢GUHAHCOBOTO TOJIOKEHUST MHOTHUX KOpIIOpaIuii, pe3Koe COKpalleHue
OrO/KeTHOr0 (DMHAHCHPOBAHWUS WMHBECTHIUMH, TPYAHOCTH C TOJYYCHHEM JOJITOCPOYHBIX
KpPEAUTOB M3-3a BHICOKOW MPOLIEHTHOM CTaBKH, MPEANOYTeHNEe OAaHKOB B MOJyYEHUH JOXOJ0B Ha
(DMHAHCOBBIX pBIHKAX, HEOJArONMPHUATHBIM HWHBECTHUIIMOHHBIA KJIMMaT, B TOM YHCIE H3-3a
BBICOKMX PHCKOB BJIOKEHHUI, HECOBEPIICHCTBO IMPABOBOTO PETYIUPOBAHUS XO3SHCTBEHHON
NESATEIBHOCTH TPOJODKAIOT OCTAaBaThCS OCHOBHBIMH NPHYMHAMHM HETATHBHOTO BJIMSHUS Ha
WHBECTUIIMOHHYIO JI€ITEeIbHOCTb.

Ornenka 3¢ ()eKTUBHOCTH MHBECTUIIMOHHBIX IMPOEKTOB SABJISETCS OJTHUM M3 BaXKHBIX ITAIlOB
B IpOLECCE YIPABICHUS pPEAIbHBIMU HWHBECTHHHUSAMU. OT TOro, HACKOJBKO KAaue€CTBEHHO
BBINIOJTHEHA Takas OIIEHKA, 3aBUCHUT MPABWIBHOCTh MPUHATHS OKOHYATEJIBHOIO pelleHus. B
MPOLIECCE OCYIIECTBICHHS OIEHKU YPPEKTUBHOCTH IS MOTY4YeHUsI 0OBEKTUBHBIX PE3yIbTaTOB
HEO0OXO0IMMO YUUTHIBAThH CIEAYIONINE (PaKTOPHI:

- oneHka 5()(EeKTUBHOCTH WHBECTHIIMOHHBIX MPOEKTOB JOJDKHA OCYIIECTBISATHCS Ha
OCHOBE COTIOCTaBJCHHUS OO0beMa HMHBECTHIIMOHHBIX 3aTpaT, a TakKe CyMM IUIaHUPYeMOM
mpuOBLTH (I0X012) U CPOKOB OKYMAEMOCTH WHBECTUITMOHHOTO KalUTAaa;

- OlleHKa 00beMa WHBECTHUIIMOHHBIX 3aTpaT JOJKHA OXBAThIBAaTh BCE HCIIOJIb3yeMbIe
pecypcebl, 3a/IeHCTBOBAaHHbBIE TIPU PEATTU3ALIMY TPOEKTA;

- OIEHKa JIOXOJHOCTH  KAalWTaJOBIOKEHUH  COOTBETCTBOBATh  IPPEKTUBHOCTH
WCIOJIb30BAaHUS aKTUBOB TMPH Pa3IMYHBIX YPOBHIX 00beMa IPOU3BOICTBA,
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- OUEHKH OTAAaYM WHBECTHLUN TOJb3YIOTCS aHAJIM30M JHUCKOHTUPOBAHHOTO IIOTOKA
IJIATEKEN U TPOEKTOB.

B 93TMX memsx  mpemiaraloTcs — MCHOJB30BaTh  MokasaTenud  d(pdexTuBHOCTH
WHBECTUIIMOHHBIX TMPOCKTOB TAKMMH, KAK YHCTHI JUCKOHTUPOBAHHBIA MPOEKT, BHYTPCHHSS
HOpMa JIOXOJHOCTH, UH/IEKC JOXOJAHOCTH M CPOK OKYIAaeMOCTH.

JUIS  3TOrO M3JI0KUM CTPYKTYPY KAIMTAIbHBIX BIIOKCHHA M A(P(HEKTUBHOCTh WX
WCTIOJIb30BAHUSI.

OcHoBHasi 4acCTh.

CrpykTypa XO3SHCTBEHHBIX CPEJICTB WM PECypCOB M HMCTOYHHUKH (DPHHAHCHPOBAHHS
BBITJISIASAT CIEAYIOIINM 00pa3zoM.

Texymue akTuBbl (OOOPOTHBIM KamuTal) U OCHOBHBIE AKTHBBI (OCHOBHOM KamuTam)
PaBHSIOTCS CyMME MCTOYHHUKOB (PMHAHCHPOBAHMS, O3HAYAIOIINE 3a€MHBIM CpPEJICTBAM (J0JTY) U
cOOCTBEHHOMY KaluTaly.

AXTUBBI KOMITAaHUH 00ECIIEYMBAIOTCS KaK COOCTBEHHBIMH, TaK M 3aeMHBIMH CPEICTBaMHU.
CyMMa COOCTBEHHOTO KamuTala M 3aeMHBIX CPEICTB BCEr/la paBHA CyMME aKTHBOB
MIPEATTPUATHS.

AXTHUBBI HCITOJIB3YIOTCS JIJISl TEHEPUPOBAHUS PHUOBLITH, & MPUOBLTH JIJIS YIIAThl HAJIOTOB B
OFO/DKET, BHITUIATHI IPOIIEHTOB T10 J0JITaM M TUBUICH/IOB, Ha akuH U 1p. OHH MOApa3aesoTCs
Ha Tekymue (000pPOTHBIE) U OCHOBHBIE.

CymiecTByOT JBa MOHATHS OOOPOTHOTO KamuTala. DTO YHCTBHIM OOOPOTHBIM KaIrWTal,
KOTJIa U3 CYMMBI TEKYIIUX aKTHBOB BBEIYMTAIOTCS CYMMBI BCEX TEKYIIUX 00s3aTeNbeTB. pyroit
CIOoCO0 — O3TO KOTJa W3 CYMMBI TEKYIIMX AaKTHBOB BBIYMTAIOTCS CYMMBI KpPaTKOCPOYHBIX
00513aTENIbCTB, MO0 KOTOPHIM HE BBIIUIAYMBAIOTCS TMPOIEHTHL. K HUM OTHOCATCS: KpeIUTOpPCKAs
3aJI0JKEHHOCTh (KPEAMT); 3aJ0JDKEHHOCTh 0 HajoraM W JUBUICHIAM; Ha4HCIEHHas, HO
BBITIJIAYCHHAs 3apab0THAs IJ1aTa u Ap. o0s3aTeNbCTBa.

Tekymue akTuBBI (0OOPOTHBINM KAaNWTa ) BRIKIIOYAIOT B C€0sl HAJTMYHBIC IEHBIU (B Kacce u
Ha cueTax B 0aHKe), 1eOUTOPCKYIO 33/I0JDKEHHOCTH (CUeTa, MPeIbsIBICHHBIE K OIUIaTe), PAcX0abl
Oyaymux NepuoJoB (apeHaHas IjIaTa, CTPaxOBble B3HOCHI), MaTepUaIbHO-IIPOU3BOJICTBEHHbBIE
3amacbl. TakWe aKTUBBI MOJHOCTBIO TOTPEONSIIOTCS M TEPEHOCSIT CBOIO CTOMMOCTh Ha
MPOJIYKIIMIO B TEUEHUE OTHOTO I'0J1a WK OTIEPAIMOHHOTO U KJIA.

K takoMy 1ukity oTHOCSTCS:

- mpuoOpeTaeMoe ChIphe;

- pacxopl, CBsi3aHHbIE ¢ 00pabOTKOI 3TUX MaTepHasIoB, BKIIIOUas 3apaboTHYIO IJIaTy;

- B mpouecce pabOThl, KOrJa HE3aBEpIICHHAs MPOAYKUHUS TMEPEeXOJUT B TOTOBYIO
MPOJIYKIIHIO, T.€. TOBAPHYIO;

- KOrJa MPOUCXOJUT UK pealn3alyy MPOIyKIMH MOKYMATeIsIM U OIIauMBAIOTCS CUYeTa
MOCTABIIHUKOB 32 KYIUICHHOE CBIPBE;

- IOCTYIUICHHE CPEJICTB OT MOKYIAaTesel 3a peaTn30BaHHYIO PO IYKIIHIO.

B X034iicTBEeHHOIl = AEATEIBHOCTH  MNPEANPUATHS  OOJbIIOE  3HAYECHHUE  UTPaAET
MIPOJIOJKUTENFHOCTh  ONEpAaIlMOHHOr0 IuKiIa. Yem ObICTpee MNPOXOAUT MyTh pealu3aluu
TOBapOB OT MOCTaBIIMKA /0 TMOKYyMaTels MU UX CBOEBPEMEHHas OIulaTa, TeM MOTPeOHOCTH B
000pOTHOM KarnuTaje CTaHOBUTCS 3HAUUTEIHHO MEHBIIIE.

Hanuunble neHexHbIe CpeaCcTBa, HAXOSIIUECS B MOCTOSTHHOM 00OpOTE€ — ATO MCTOYHHK
KU3HEHHOW CHJIBI JII000H KommaHuu. VIMEHHO U3 3THUX CPEACTB OIUIAYMBAIOTCS BCE PACXOJbI.
[Tomyuenue cpeACTB — ATO KOHEUHBIM 3Tall W TJaBHAS 1LeJb MPOU3BOJCTBEHHOTO IMKIa. Ecmu
TaKOBOTO HE MPOUCXOIHUT, TO €CTECTBEHHO, KOMIAHUIO JIMXOPAJUT, U B KOHIIE KOHIIOB OHa
morubaer [1-5].

TepMuH maarexecnocoOHOCTh KOMIAHUH MIOMOTAET YKPEIUIITh PUHAHCOBYIO JUCIUILTUHY
U CIIOCOOCTBYET €€ YCTOHYMBOCTH U POCTY JCHEKHBIX TOTOKOB.

YuuTbiBas BaXXKHOCTh HAJMYHBIX JEHEXKHBIX CPEJCTB, CIEIyeT BBIICIATh WX U3 OOIIeH
CYMMBI 000POTHOTO KamuTala. Berunurtas cymMMy JEHEKHON HAIMYHOCTU U3 TEKYIIUX aKTHUBOB,
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MOJIyYMM TY YacTb OOOPOTHBIX CPEJCTB, KOTOpasi HAXOJUTCS B TOBAPHO-MAaTEPUAIBHBIX 3aIacax,
LEHHBIX OymMarax, HeOIUIAYeHHbIX CUeTax M T.J.

Bospacranue cymMMBl TEKYIIMX aKTHBOB 32 BBIYETOM JICHEKHBIX CPEJCTB O3HAYAET OTTOK
HAIMYHOCTH M3 KOMITAaHHWH, ¥, HA00OPOT, YMEHBUICHUE 3TOW CYMMbI — MX HNPUTOK. DTH aKTUBBI
HAXOJTCA TOJ| MPSMbIM KOHTPOJIEM MEHEIKepa, HUMH MOXKHO YIpPaBIsATh, TEM CaMbIM
perynupoBaTh NOTOK HATMYHBIX CPEZCTB, MOCTYIAIONINX B KOMITAHUIO.

OCHOBHBIE aKTHBBI — 3TO UHBECTUIIMH B OCHOBHBIE CPE/ICTBA MPOM3BOACTBAa. OHH CITyKaT B
TEYEHUE JUIUTEIILHOTO MEPHUO0Ja, WX CTOMMOCTh IEPEHOCHTCS Ha CTOMMOCTBH BBITYCKAeMOU
NPOAYKIIMH TIOCTETIEHHO B TEYCHHE aMOPTH3MPYEMOro TepHoia. TOoT MeToJ SBIISETCS
MPOCTEHIINM U 00JIee pacIpOCTPAHEHHBIM.

Texymue OCHOBHBIE aKTHBBI HYKIAIOTCS B WHBECTHIMAX KalHUTaja, 3a 3TH MHBECTHUINH
clieyeT IUIaTUTh. ECTeCTBEHHO, mMoiydaemas MpHOBLIh JOJDKHA TIPEBBIIIATh CTOUMOCTh
KaIruTasa, UCIOJIB3yeMOTO IS TPHOOPETEHUS aKTUBOB.

CymecTByeT moka3aTellb JOXOJHOCTH KanmuTanoBioxeHui (/K), KOTOpBIA paBHSAETCS
onepanioHHoMy noxony (OZ). OmnepalmoHHBIM JOXOJ B CBOIO OYepeab JEIUTCS U3
CIIOXKUBIIEHCS CyMMbI OCHOBHOTO KanuTana (Ko ) 1 unctoro o6opotHoro kanutana (Ke.vucm.).

DTOT MOKa3aTesib MOXKHO BBIPA3UTH IO CIenyromiei hopmyre:

ﬂ[( = Oﬂ (Kocu. + K06.me)

Bemuuuna /[K otpaxkaer 3¢h(EKTUBHOCTh WCIOJIB30BAHUS AKTHBOB TMPEINPHUSATHS WU
CIIOCOOHOCTh TPENNPHUATHS KaK COBOKYITHOCTH AaKTHBOB M €ro IepCcoHaNa, BKIIOYAS
PYKOBOJICTBO, PUHOCHUTH JOXO/I.

Onepayuonusiii 00x00, Ha3bIBAEMBIM TAKXKE «JOXOJOM OT OTEparuiiy, MpUObUIbIO OT
peanu3anuu, — 3TO JOXOJ OT OCHOBHOM XO3SIMCTBEHHOMW NEATEIBHOCTH MPEANPHUATHS IO BHIYETA
HaJora W MpOILICHT 3a kpeauT. Ero BennyrHa paBHa CyMMe BBIPYUKH OT peasiu3aIiii MPOIYKIIHH
3a BBIYETOM BCEX M3JIEPIKEK, CBA3AHHBIX C €€ MPOU3BOJICTBOM, XPAaHEHHUEM U ITPOIaXKEH.

Jlanee TPUBOIUTCS aHAIM3 CTPYKTYPhl H3JEPKEK IPOU3BOJCTBA W €€ BIMSHHUI Ha
3¢ (HEKTUBHOCTh HHBECTHUITUH.

UToObI MpOBECTH TaKOW aHAMM3 CIeAyeT 3HaTh 0a30BYIH CTPYKTYpPy U3IEPKEK
MPOM3BOJICTBA M OPHUEHTUPOBOUYHYIO, NMPOJAKHYIO IIEHY MPOAyKIMU. Ha OCHOBE 3THX JaHHBIX
IJIAHUPYIOTCS (DMHAHCOBBIE 3aTpaThl Ha MPOW3BOJICTBO TAKOTO 00BbEeMa MPOIYKIIMH, KOTOPBIMA
MOXHO peann3oBath. B ciyyae ke, koraa GUHAHCOBBIN aHAIN3 MPOU3BOIUTCS IO PE3yJIbTaTam
MPOIILJION ACATEIBHOCTH, B pacueT Oepyrces daKTHIecKas CTPYKTypa 3aTpart, GaKTHUeCKUE IIEHbI
1 y)K€ TJOCTUTHYThIE 00BEMBI IIPOU3BOJICTBA.

Kakumu Ob1 HU ObUIM POMEXKYTOYHBIE CTAJAUU aHAU3a (PUHAHCOBOW NIEATENBHOCTH, €TO0
KOHEYHBIH UTOT BBIPA)KAETCs B CIECAYIOMUX Gopmynax:

B — Uyep = BO;
BO _Hnocm = Oﬂ,

r7ie B — BbIpyuKa OT peaju3aluu;

O/ — omnepallMOHHBII J0XOJ WJIM BBIpyYKa 3a BBIYETOM H3JIEPKEK MPOMU3BOJICTBA JI0
yIIJIaThl HAJOTOB U MPOLIEHTOB 32 JI0JITOCPOYHBIN KPEeIUT;

Hep — EpEMEHHBIE U3ICPKKHY;

Hyocm — TOCTOSTHHBIE U3JICPIKKH;

BO — BbIpyuka OT MEpPEeMEHHBIX H3JIEPKEK (CyMMa BBIPYYKM MHUHYC II€pEMEHHBIE
UBJICPAKKH).

I[anee MMPOU3BOJAUM aHAJIN3 NOXOOHOCTHU KaITUTaJIOBJI0XKEHUH I10 CJ'IC,Z[yIOH.ICfI (I)OpMyJ'ICI
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COPzB—Oz BO gx B

onq (BO—Hnocm)_ ,ZZK(KOCH +K

06.lmcm.)

WJIN BBIPA3uM 3Ty (GOpPMYITy CIIOBECHO CIIEAYIOIIUM 00pa3oMm:

OunineHHas BBIpy4ka OunieHHas BBIpy4Ka _
Onepanuonnblii noxos OuunieHHas BeIpyuka—[locT. u3aepxku

COP=

B Hopwma "Bkiana"xBeipyuka(o0beM Mpoaax)
JI0XO0THOCTh KanuTaaoBIoXeHHH X CyMMa OCHOBHOTOM YHCTOTOO0OPOTHOTO KaruTasa

Takoil aHamM3 MO3BOJISIET ONMPEAETUTH TOXOJHOCTh KANMUTAJOBJIOKEHUW 32 MPOUIEIIINN
Mepuo, a TakKe CAeNaTh MPOTHO3 A(H(HEKTUBHOCTH UCIOJIH30BAHUS AKTHBOB MPH Pa3IMYHBIX
YPOBHSX 00BbeMa IPOU3BOICTBA.

Jlanee paccmaTpuBaeTCsl BIUSHUE CTPYKTYPHI KanuTajaa Ha BO3HArpakJeHHE, T0JIydaeMoe
B KOHCYHOM HUTOI€ aKIMOHCPaAMMU. Bemnunna IMPONLCHTA, BBIMJIAYMBACMOTO I10 3aﬁMaM, Bceraga
MEHbIIE, YeM OTHOIIEHHE CYMMBbl MPHUObUIM K OOIIel cymMMme KalmuTalOBIIOKEHUH, KOTOpas
BKJIFOYAET W 3a€MHBIE CPEJICTBA, U COOCTBEHHBIN KamuTall. B MpOTHBHOM cilydae MpeKkpaTuiach
OBl BCsKash SKOHOMHYECKAsl JESTEIHHOCTh, MOCKOJIBKY OBLIO OB TOpa3fo BBITOJHEE CCYKATh
ACHBI'M IOA MNPOLCHTBI, @ HE HWHBCCTUPOBATH HUX B IMPOHU3BOJACTBO. I/ITaK, peHTa6eJ'H)HOCTB
COOCTBEHHOTO KaluTajga, KOTopas OIMPeAeseTCs] OTHONMICHHEM CYMMBI YHCTOW TPHOBUIA K
CyMMe COOCTBEHHOTO KamuTaja OyJeT TeM BBINIE, YeM OOoJblle NOir KoMIanuu. Ecim mpu
IMPEKHEM 00BEME KaIWTAJIOBJIOKEHNI B KAalUTAJIE KOMIIAHWH YBCINYHUBACTCA OOJISI 3a€MHBIX
CPEICTB, TO Jda)Xe NpPHU CHIKEHUH aOCONIOTHOM BENWYMHBI YUCTOM MpPHUOBLIM, CBA3aHHOM C
BBITUIATON OOJIBIIMX MPOLEHTOB MO 3aiiMaM, peHTa0eNbHOCTh COOCTBEHHOTO KamuTalia MOXKET
BO3pacTaTh, IIOCKOJIBKY CyMMa YHCTOM TNpUOBUIM TPUXOJUTCS HA MEHBIIUNA 00beM
COOCTBEHHOTr0 KamuTama [6].

Baxueiimum  snemMeHTOM  3(PQGEKTUBHOCTH  JESATEIbHOCTH  KOMIIAHMM  SIBJISIETCS
peHTabenbHOCTh cOOCTBEHHOr0 KanuTana. [1o aToMy rmokaszaresto MOKHO CYAUTb, YTO MOJTyYaroT
BIIQJETbIBl KanmuTaga — Ju00 B BUAE AUBUACHIOB Ha akiuW, Ju00 B BHUAE BO3pacTarolien
CTOMMOCTH aKTHBOB UX KOMITaHUU.

YpoBeHb JOXOJHOCTH KANHUTAJOBIOXKEHUH JOJDKEH OBbITh JOCTaTOYHBIM, YTOOBI
oOecreunTh 3alyIaHUPOBAHHBIA WM OXXKHJIAEMbI ypOBEHb PEHTA0EIbHOCTH COOCTBEHHOTO
Kanuraja U BbIIUIAYUBATh CCYAHBINA MPOLEHT.

Tenepp TpeOyeTcsi OLIEHUTH OTAAaYy Ha KaNUTAJIOBJIOKEHHS, KOTOpas OyAeT MoyydeHa
yepes JUIMTEIbHBIN MeproJl BpEMEHH, Yepe3 MATh WK 0oJiee JIeT ociie HayaabHbIX HHBECTHUIIHA.
C 2TO# 1enbI0 UCHOJIB3YeTCs METOJ «AHAmu3 AMCKOHTHPOBAHHOTO IMOTOKA IJIaTeXeil», uTo
03Ha4aeT MOTOK MOCTYIJICHUH U BBIILJIAT JEHEKHBIX CPECTB.

Tak, umeeM cHavana B HaJIMYMU KaluTaj, KOTOPBIA OyIeT MPUHOCUTH EXKETOAHYIO
npuObLIb 10 cTaBke /1. Ecnu 0003HaYNTh HAYalNbHYIO BEJIMYMHY KamuTana Kak K, TO BEIHMYUHY
Kanuraia, KOTOPYI UMEEM Yepe3 7 JIeT, MOKHO paccuuTaTh no Gopmyre:

Hﬂ
K, =Kox|1+—| ,
n 0[ 100)

rzie Belpakenue (1+/7)" HazpiBaeTcst «k03(pPUIIHEHTOM HapaleHHUs.

OTtcrona BBIBOJ: Kakas COBpPeMEHHas BenuuuHa kamutana (Ko) COOTBETCTBYET Oymylei
BenuunHe Kanutana (K,). J{as oTBeTa HCmonb3yeM Cleyomy GopMy:

Kn=K, x
0= (1+17)"
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[lone3HocTs MeTOMa JMCKOHTHPOBAHUS ONPEIEIAETCS HE CTOJBKO BO3MOYKHOCTBIO
CpPaBHEHMsI HAYAJIbHOM M KOHEYHOHN BEIMYMHBI KalMTajla, CKOJIBKO BO3MOXHOCTBIO aHaIM3a
IpolLecca HapalleH!sl KaluTajla B TEYeHUE JJIUTEIBHOT0 nepuoaa BpeMeHu. C IOMOIIbIO TaKOTO
METOJia TPUBOJUTCS BEIIMYMHA BCEX OYIYIIMX MOCTYIUICHHH M BBIIUIAT HAIMYHBIX CPEJICTB Ha
MOMEHT BPEMEHH, COBIAJAIOIINN ¢ HA4YaJIOM MTOTOKA IJIaTEXKEH.

IHopTdenbHble HHBECTHLHN: 1EJIb H COAEPKAHHE.

BrnoxeHus B ieHHbIE OyMaru pa3Horo BUAa, pa3HOI'O CPOKa JEHCTBUS U pa3HOU
JUKBUIAHOCTH, YIPABJIsIEMbIe KaK €IHOE 11eJioe, OPMUPYIOT MOPTdeTh IEHHBIX Oymar.

B pbIHOUHBIX YCIIOBHAX PacIIMPWINCH MpaBa MPEANPUATHI M0 JalbHEHIIEMY pa3BUTHIO
aKTUBOB, IOJIyYEHHUIO J0XOJO0B, TEM CaMbIM OHM HOJYYHJIM BO3MO>KHOCTb BKJIQJbIBATh CBOU
CBOOOJHBIC JICHEKHBIC CPEACTBA, MOJYICHHBIE OT OCHOBHOUM XO3SHCTBEHHOW JEATEIHHOCTH, B
pa3IMyYHbIE BUbI LIEHHBIX OyMmar.

JIr000#1 MHBECTUIIMOHHBIM TIOPTQENb MpeaAcTaBiIsieT cO00M ompeaesieHHbI Ha0Op aKIui,
obnuranmuii M JApYyrux IEHHBIX OyMar ¢ pa3iMdyHOM CTENMEeHbI0 OOecnedyeHus, pucka |
JOXOJTHOCTH. J{0XO0/bI MpEencTaBiIsAOT cOO00N MPUObLIb, MOJYYEHHYIO MO BCEH COBOKYIHOCTH
oymar [7].

Pa3pabarbiBass MHBECTULIMOHHYIO (DMHAHCOBYIO MOJIUTUKY, MPEANPUATUS MOTYT CTaBUTh
nepes1 co0oil pa3TuUHbIe LEH:

- MIOJTy4€HUE MPOLIEHTA;

- COXpaHEeHHe KaluTana;

- obecrieueHne NpupocTa Kanurana.

Beibop  koHKpeTHON  ¢GopMbl  (PUHAHCOBOTO  HMHBECTHPOBAHUS  OCYILIECTBIISIETCA
MPEANpPUITHEM CaMOCTOSITENIbHO, MCXOJs W3 IUIAHUPYEeMOTO oObeMa JEHEKHBIX CpPEJCTB,
BBIJICNISIEMBIX Ha 3T LEJIH, a TAKXKE C YUETOM LI, KOTOpbIe CTaBUT Iepes co0ol mpeanpusTue,
OCYILIECTBJISISl JAHHOE UHBECTHUPOBAHUE.

Haubonee pactipoctpaneHHON (HOPMOI HHBECTUPOBAHMS SBJISIOTCS IICHHBIC OyMary.

Lennas 6ymaca — ¢ounancoswviti 0OKyMeHm, yO0OCmosepaowUll UMyWecmeeHHoe npaso Uil
OmHOWeHUe 3atma enadenvyd OOKYMEHmA Juyy, 6blnyCmusuiemy makou OOKYMeHm
(amumenmy). IHBIMHU clioBaMu, IieHHast Oymara — 370 ocobas ¢opMa CymecTBOBaHHS KamuTaja
HapsIy C €ro CyIIECTBOBAHUEM B JICHEKHOM, MPOU3BOAUTEIHHON U TOBAPHBIX (PopMax.

Ilennas Oymara BBITIOJHSIET onpeaeNeHHble GYHKIMHN, 2 IMEHHO: ¢ KaKUMH MapaMeTpamu
3aTpaT BPEMEHU U CPEICTB, C KAKUM MOJIyYeHHBIM 3(PeKToM [ernaercs Ha 3TOM PBIHKE IS
JOCTHKEHHSI TIOCTABJICHHBIX [eJIel B KOHKPETHBIX COIUAIBHO-IKOHOMUYECKUX YCIOBUSX.

B kaxoii jxe cTeneHu Ta Wi UHAs lIeHHas OyMara OTBeYaeT MHBECTUIIMOHHBIM KayecTBam?
Ob6nuranuu 00ecnedrnBalOT COXPAHHOCTh COEpex)eHHU MpHu (PUKCUPOBAHHOM JIOTIOJHUTEIHLHOM
JI0X0JIe Ha HUX ¥ TI03TOMY MPEJICTABIISIIOT HHTEPEC ISl OCTOPOKHBIX HHBECTOPOB, CTPEMSIIIUXCS
COXPaHUThH CBOM KamUTall 1 UIMETh HA HETO IyCTh HEOOJIBIION, HO TaAPAHTUPOBAHHBIN JTOXO/I.

[Ipu yxynmenuu (UHAHCOBOTO MOJIOKEHUSI aKIIMOHEPHOTO OOIIecTBa MajaeT HE TOJIBKO
KypC aklMi, HO U COKpAIlaeTCs WIM CBOAUTCA K HYIIO pa3Mep IUBUICHAOB MO HUM. AKIUH
MIPUBJIEKATENBHBI 1711 MHBECTOPOB, TOTOBBIX UATH HA PUCK U CHITPaTh Ha KypCOBOI pa3HUIIE IIEH
MOKYNKH H mpoaaxu Oymar. CepTudukarbl B ycHoBUSX HH(IAUMKM — HamboJee HalekKHOe
CPEICTBO COXpAaHEHUs KalluTala MH3-32 KPaTKOCPOUYHOCTH 3aiiMa M JIOCTaTOYHO BBICOKHMX
IIPOLIEHTOB 110 HEMY.

BrnosxeHnus, ocymiecTBisieMble KOPIOpAUsIMU B LIEHHbIE OymMaru pazHoro BUJa, pa3HOTO
CpoKa JEWCTBUS W pa3HOM JMKBUIHOCTH, YNpaBiseMble Kak €IUHOE ILesoe, (pOopMUPYIOT
noptdens HeHHbIX Oymar. B crnoxusiieiics mpakTuke (POHIOBOTO PBIHKA 100 UHEECTUYUOHHBIM
nopmeenem nOHUMAemcs HeKds COBOKYNHOCMb YEHHbIX OyMaz, NpUHAOIencamux Guuieckomy
UU OPUOUYECKOMY TUYY, 8bICIMYNAIOWAs KaK YeloCmHubli 00vekm ynpasienus 8, 9].

Knaccudpukanuss mnoprdeneld IeHHBIX OyMmMar CXeMaTHMYeCKH BBITVIAUT CIEAYIOIIUM
obpaszom (Tabnuna 1):
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OcHOBHBIE TUIIBI HOPTQEeH HeHHbIX OyMar
[
: |
B 3aBucuMoctH 0T Lenu
B 3apucuMocCTH OT ypoBHA

(popMIpoBaHMS HHBECTH-
HHBECTHITHOHHOIO PHCKA
IIMOHHOTO JI0X0/1a

[opTdens pocta ATpeccHBHBIA

' VMepeHHbIH
[oprens noxona
KomGunuposanssi KoncepparuBHeIi
nopTens (pocTa u
J10X0/1a)

Pucynoxk 1 — Knaccudukanms noprdeneit neHHbx Oymar

B 3aBucumocTn ot nenu GopMUpOBaHUS WHBECTHIITMOHHOTO J0XO0Ja BBIICISIOT TPU THUIIA
noptdens HeHHbIX Oymar:

Ilopmdghenv pocma GopMupyercss w3 akiMi KOMIAHWUN, KypcoBash CTOMMOCTH KOTOPBIX
pacrer.

Ilopmepenv O0oxooa OpUEHTHPOBAH Ha IMOJTYYEHHE BBICOKOIO TEKYIIEro J0XoJda —
MIPOIICHTHBIX U JIMBUJICHIHBIX BBITIIAT.

Kombunuposanuwiii nopmeghenv (pocma u 00xooa):

- popmupyeTcst BO n30eKaHUE BO3ZMOXKHBIX TOTEPh Ha (DOHIOBOM PBHIHKE KaK OT MaJACHHS
KypCOBOM CTOMMOCTH, TaK M HU3KHX oTpaciiel u chepamMu SKOHOMHKH, TEPPUTOPUIMHU U
CTpaHaMu;

- IPEIOCTABJISIET ONpeeTICHHbIE TOTIOIHUTEIbHBIC MTpaBa €ro BiajaeibllaM, MOMUMO MpaBa
Ha KaluTal, HalpuMep, IPaBo Ha y4acTHE B YIPaBIECHUH, IPABO HA MEPBOOYEPEAHOE TIOTYyUCHHE
COOTBETCTBYIOIIEH HH(POPMALIUU U T.I1.;

- obecrieuynBaeT MOJYYEHHUE [J0XOJa Ha KamuTal WIM COXPAaHEHHWE M BO3BpaT Camoro
Kanurana.

OcHoBHBIE BHUABI IIEHHBIX Oymar: oOJuranuu, axiuh, BeKcems, Ka3Hadyelckue
00s3aTensCTRa.

Obaucayuss TPEACTaBISAET LEHHYI0 Oymary, KOTopas TMOJTBEp)KIaeT 00s3aTelbCTBa
SMUTEHTa BO3MECTHTb BJaJeibIly LIEHHOW OymMarn ee HOMHHAJIbHYI0 CTOMMOCTH B
YCTaHOBJICHHBIH CPOK C YIJIaTOW (PUKCHPOBAHHOTO MPOLIEHTA, €CIM MHOE HE MPEAyCMOTPEHO
yCIOBUSMU BbIITycka. OOmUramuy MOTYT BBIMYCKAaThCA TOCYJAapCTBOM, AaKIIMOHEPHBIMU
oOmiectBamMu, 4YacTHbIMH (upmamu. OOmUranMu TOCYIapCTBEHHBIX BHYTPEHHHUX 3aiiMOB
obnanaroT MeHblIel creneHpto pucka. OHu obecrneunBaioT 100%-Hyr0 rapaHTHIO BO3Bpara
BIIO’)KEHHBIX CpEJCTB, T.€. CTENEHb PHCKa 37eChb paBHa Hyn0. Bmecte ¢ TeM OHM OOBIYHO
SBJIAIOTCSI MEHEE JOXOTHBIMU, YeM KOPIOpaTUBHbBIE Oymaru.

Axyus — 1eHHas Oymara, KOTOpas VyIOCTOBEpSeT TMpaBO BiaJeiblla Ha JOJIO
cOOCTBEHHOCTH aKIMOHEPHOTO OO0IIecTBa. Bramenbibl akIMii UMEIOT MPaBO MOJYyYEHHUs YacTH
mpuObLIH 001IecTBa B (JopMe AUBUACHIOB U HA y4acTHe B yrpaBieHHH oOiiecTBoM. Paznuyaror
OOBIKHOBEHHBIE U TIPUBUJIETHPOBAHHBIE AKITUH.

Bexcenv — muceMeHHOE ONTOBOE 0053aTEIBCTBO CTPOTO YCTAaHOBIECHHOU (OPMEI, Aaroiiee
€ro BIaJenbily 0e3yCIOBHOE MpaBO MPHU HACTYIUIEHHH CpoKa TpeOOBaTh OT JOJDKHUKA YILIATHI
OTOBOPEHHOM B HEM CyMMBbI. Pa3nuuaror Bekcenb MpOCTOM M nepeBOAHOU. IIpocToil Bekcenb
BBITIUCBHIBACTCS 3aEMIIHUKOM (BEKCele[epkKaTelieM) U COJEPKUT 00s3aTeNbCTBO IIJIaTeka
Kpeautopy (Bekcenenepxatento). I[lepeBogHON BeKceNnb BBIMHUCHIBAETCS KPEIUTOPOM U
COJICP)KUT TPHUKA3 JOJDKHUKY 00 yrjare 0003HAa4YeHHOW CYMMBI TpeTheMy IHUIY WIH
MPEACTABUTENIO.
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Kasnaueiickue ob6szamenbcmeéa — UeHHble OyMaru, AalolIUe [epXKaTeilro IMpaBO Ha
noJrydeHrne (PMKCHPOBAHHOW CYMMBI B Kau€CTBE BBIIJIATHI OCHOBHOTO JI0JIra U JOXOJa C KyloHa
JTUBUACHIHBIX WIM TPOIEHTHBIX BBIUIAT. OmHAa 4acTh ()MHAHCOBBIX AKTHUBOB, BXOJAIINX B
COCTaB JAaHHOTO TMOPTQENs, NPUHOCUT TNPEANPHITHI0O — BIAJCIBIY POCT KamUTaJTIbHOU
CTOMMOCTH, a Apyras — noxoJ. Iloteps oHON yacTu MOKET KOMIEHCHUPOBATHCSI BO3PACTaHUEM
JIPYTOM.

B 3aBucumocTty OT ypOBHSI MHBECTHUIMOHHOTO pHUCKa DPA3JIMYAlOT TPU OCHOBHBIX THUIA
nopTderns IeHHbIX Oymar.

AepeccusHviii nopmehens cOPMHPOBAH MO KPUTCPHIO MAKCHMH3AIMKA TEKYILIEro J10X0Ja
BHE 3aBHCHMOCTH OT COITyTCTBYIOIIETO YPOBHSI HHBECTULIMOHHOIO PUCKA.

Koncepsamusnuiii nopmeens nHannmenee puckoBaHHbIH. OH COCTOUT B OCHOBHOM U3 aKIIUH
KPYIIHBIX, XOpOILIO M3BEeCTHBIX KomnaHuil. CoctaB noprdens ocraercs cTaOUIBLHBIM B TEUEHUE
JUINTENBHOIO Meproja. ITOT NopTdenb EHHbIX Oymar obecrneuynBaeT NpeanpUusaTiio Hanbosee
BBICOKHI YpOBEHb 0€30MacHOCTH (PMHAHCOBOTO UHBECTUPOBAHMUSL.

Ymepenunwiii nopmghenv mpencrapiser coOOW coueTaHWe WHBECTUIIMOHHBIX CBOWCTB
nopT(ens arpecCUBHOTO U KOHCEPBAaTUBHOIO TUIA. B 3TOT Tun noptdens BKIOYAtOTCs, Haps 1y
C HAJACKHBIMU ILIEHHBIMU OyMaramu, MpUOOpPETAeMBIMU Ha JJIUTEIBHBIM CPOK, PUCKOBAHHBIE
(OoH/IOBbIE UHCTPYMEHTBHI, COCTaB KOTOpBIX Mepuoauuecku oOHoBisierca. Ilpu aTom
rapaHTUpyeTcs CpeHUN MPUPOCT KaNuTajla U yMEpEeHHas CTeNeHb PUCKa BIOKEHHI.

Kpome Toro, wumerwrcs pecuonanvHvle u ompaciesvie nopmgenu, a nopmeens
UHOCMPAHHBIX YEHHbIX Oymae TPEeTycMaTpUBAaeT BIIOKEHUS B ILEHHble OymMaru 4YacTHBIX
WHOCTPaHHBIX KOMITAHUN U ()OPMUPOBAHNE U3 HIX WHBECTUIIHOHHOTO MOPThETIs.

®opmupoBanue TopTdens IEeHHBIX OyMar 3aBUCHT OT TPHUHIIUMIIOB O€30MacHOCTH |
JOXOJTHOCTH BJIO’KEHUH, UX POCTa U JIMKBUTHOCTH.

NmeroTcs cnenyromye sTansl GopMUpOBaHUsS TOPTREIs IEHHBIX OyMmar:

- BBIOOP ONITUMAJILHOTO THUTIA TTOPTQEs;

- OLIEHKa MTPUEMJIEMOT0 COYETaHUs pUCKa U JOX0Ja MOPTQes;

- OIpeielIeHHe KOJIMYECTBEHHOTO COCTaBa MopTQers;

- OIpeJieIeHHe MEPBOHAYAILHOTO COCTaBa MOPTQeEs;

- BBIOOP CXEMBI yIIpaBJeHUs MOPTheIem.

Baxneiiiiei BeTMUNHOMN, paCCUUTHIBAEMOM C IENBbI0 OTIEHKH () (PEKTUBHOCTH MHBECTHIIHH,
SIBJIIETCS BETMYMHA TOXOAHOCTH. JI0OXOIHOCTh OTHOCHUTENbHAS BEJIMYMHA, BhIpaskeHHas 1100 B
MPOLIEHTAX, MO0 B IOJISIX €AMHULIBI C CyMMBbI IIEPBOHAYAIBHBIX HHBECTHUIIUM.

OmnpenenenHas TakuM 0Opa3oM BEJIIMYMHA HA3BIBACTCS MOJIHOU KOHEYHOU O00XOOHOCMbIO
(IIK/]) ot onepaliii ”HBECTUPOBAHUS, TIOJYYCHHON 3a MEPUOJ BJIaJICHH LIEHHOH Oymaroii:

HIKJ] = du : 3. x 100%,

rac ﬂu — 10X0a HHBECTOpA,
3y — 3aTpaTbl HHBCCTOPA B HAYAJIC OIICpallui HHBCCTUPOBAHUS.

Jloxo1 ”HBECTOpa CKJIABIBACTCS U3 CIEAYIOIINX MTOKa3aTemneil:

- JIOXOJ1 OT OomepaIuii oTuykaeHus — npuooperenus (o), onpeaenseMblidi Kak (GHUHAHCOBBII
pE3yabTaT OT pean3aluy IeHHOW OyMmaru.

Hoxon ot Bnaaenus (), cBsi3aHHBIA C OOCIY)KMBaHHEM WHBECTHIIMH — HW3JIEPKKH IO
XpaHEHUIO, U3JCPKKU peau3aliu 1 T.1.

Takxum oOpazom,

ﬂu :ﬂon +ﬂm — U,

Opnnako BenuuuHa /7KJ/] moka3plBaeT OTHOCUTENBHBIN MPHUPOCT, JTUOO YOBITOK 3a BpeMms
BJIQJICHUs, T.€. 3a BpPEMs OCYILIECTBICHMS OINEpallud HHBECTUpOBaHMA. [lias TOro 4YToObI
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MIPUBECTH BBHIYHUCICHHYIO, TAKUM 00pa30M, BEIIMYMHY JOXOJAHOCTH K CPEIHEr0JJ0BOH BEIHUYMHE,
HCIIOJIB3YIOT MOHATHE cpeHeroaoBoi noxoaHoctu (CI /).

CrA=1IIKI - T,
rae T — IMTEeNbHOCTh OTIEpallMi MHBECTUPOBAHUS (B rojax).

OTOT moKa3zaredb OTpPa)kaeT JOXOJHOCTh OIEpPAallMd HHBECTHUPOBAHUS B IPOLEHTaX
rojoBeix. Jlanee paccmaTtpuBas Bompoc 0 (GOPMHPOBAHUHU MOPT(dEs, HHBECTOP JODKEH 0c000
00paTuTh BHUMaHKUE HAa BHIOOP ONITUMAIILHOTO THIIAa OPTQEs, Ie:

- mopT¢eNb OPUSHTUPYETCS Ha MIPEUMYIIECTBEHHOE MOJyYSHUE I0X0/1a 33 CUET MPOIEHTOB
U JUBUJICH/IOB;

- nopT¢enb HampaBiieH Ha MPEUMYIIECTBEHHbBIN NPUPOCT KypCOBOW CTOMMOCTH BXOJSAIIUX
B HETO MHBECTUIIMOHHBIX [IEHHOCTEM;

- TOPTQeib OIIEHUBAETCS MIPUEMIIEMBIM TSI ce0s1 COUYETAaHUEM PHUCKa U J10X0/1a opThens U
COOTBETCTBEHHO OMPEEINIAETCS yAEIbHBIA BEC IEHHBIX OyMar ¢ pa3uYHbIMU YPOBHSIMHU pHUCKa U
J0X0/1a.

Ota 3amadya BBITEKAeT W3 OOIIET0 MPUHIIMIA, KOTOPBIM JEeWCTBYeT Ha (DOHIOBOM pBIHKE:
yeMm OoJiee BBICOKHI TMOTEHLIMAJIbHBIA pPUCK HeceT IeHHas Oymara, TeM OoJiee BBICOKHUI
MOTEHIMATBHBINA J0XO0J OHA JOJDKHA UMETh, U, HA0O0OPOT, YeEM BepHee JO0X0[, TEM HMXKE CTaBKa
noxona. JlaHHas 3a/1aya penraeTcsi Ha OCHOBE aHann3a oOpallleHus LIeHHBIX OyMmar Ha (POHI0BOM
pBIHKE: B OCHOBHOM IIPHOOpETAIOTCS I€HHble OyMarm HM3BECTHBIX AaKIMOHEPHBIX OOIIECTB
(koproparuii), UMEIOIKUX XOpoIIre (PUHAHCOBBIE MOKA3aTENIM, B YACTHOCTH pa3Mep yCTaBHOTO
KanuTtana, OIpeleNsercs IepBOHaYaldbHBIH cocTaB moprdens. B 3aBucuMocT  OT
WHBECTUIIMOHHBIX IleJiell BKJIaJ4MKa BO3MOXHO (opmupoBaHHe NopTdens, Mpeagararoiero
OOJIBITUI MJTH MEHBIIINHN PUCK.

HoBble cTpaTernu pa3BuTHA KOPIOPAIMH — 3TO HHHOBAIMH, OCYllleCTBJsieMble Yepe3
HHBECTUIIHOHHbBIE MPOEKTHI.

[TocTosiHHBIE M3MEHEHUS BHEIIHEHW Cpellbl BBI3BIBAIOT HEOOXOAUMOCTh pa3pabOTKU HOBBIX
CTpaTeruil pa3BUTHs Kopropanuu (GupMmsi).

Jis Toro, YTOOBl BBDKMBATh W Pa3BUBAThCS B YCIOBUSAX pPBIHKA, HEOOXOIUMBI
MHOTOTPAaHHOCTh U HECTaHAAPTHOCTH JEJOBBIX PEIICHUN, HEOPIMHAPHOCTh XO3AWCTBEHHBIX
orepanuii, ”HHOBAIMil BO Bcex chepax AesITeNbHOCTH, HA Pa3HBIX PhIHKAX.

NHHoBamMm Kak OCHOBA CTpaTerMy Pa3BUTHS KOPHOpAIMM BKJIIOYAIOT HE TOJBKO
TEXHUYECKUE WU TEXHOJOTHYecKue pa3pabOTKH, HO U TMOUCK M HCIOJB30BaHHWE HOBBIX (OpM
Ou3Heca, HOBBIX METOJOB paldOTHI HA PBHIHKE, HOBBIX TOBAapOB M YCIYT, HOBBIX (DMHAHCOBBIX
UHCTPYMEHTOB.

NuHoBanuu  ABNSIOTCA BaKHEHIINMM  (AKTOPOM  CTAOMIBHOTO  (DYHKIIMOHHPOBAHUS
MpeaNPUHIMATENbCKUX, (UHAHCOBBIX, KpEAUTHBIX, TOOBIX ~ JOPYTHX  CTPYKTYP,
00ecrneYnBaroINX UX IKOHOMUYECKUH POCT U KOHKYPEHTOCIIOCOOHOCTb.

HayuHo-TexHuueckuil mporpecc, MpU3HAHHBIA BO BCEM MHpPE B KaueCTBE Ba)KHEHIIEro
(akTOpa SKOHOMHUYECKOTO PAa3BUTHs, HBIHE BCE Yallle CBS3bIBAIOT C MOHATHEM MHHOBAIIMOHHOTO
nporecca. OTO €IWHCTBEHHBIM B CBOEM pOJE NPOILEcC, OObEAMHSIOUINN HayKy, TEXHUKY,
HSKOHOMHUKY, MPEANPUHUMATENbCTBO U yrpaBieHue. OH COCTOUT B pa3pabOTKe W peanu3aluu
WHHOBAllMii M TIPOCTHPAETCS OT 3apoXKACHHUA HAECH A0 €€ KOMMEpPYECKOW peanu3aluy,
OXBaTbIBas, TakUM o00pa3oM, BECTb KOMIUIEKC OTHOUIEHHH MpPOU3BOJCTBA, OOMEHa U
MOTpeOIeHHUS.

Hdns toro, 4roObl  oOecreyuBaThb  MOCIEJOBATENbHYI0 M CHUCTEMAaTHYECKYIO
MHHOBAIIMOHHYIO J1€ATENbHOCTD, HYKHbI HEMaJble CPEACTBA, T.€. MHHOBALIMH.

WTak, ”HBECTUIIMOHHBIE ONEPALlMU — ITO ONEPALH, CBSI3aHHBIE C BJIO)KEHUEM JECHEKHBIX
CPEeZCTB B pealn3annio OU3HeC-MPOEeKTOB, KOTOpbIe OyayT oOecreunBaTh MOJy4YeHne JOX00B B
TE€4YEHUE NIEPUOJOB, TPEBBIIAOIINX OJUH TOI.
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Ha npaxTuke ObIBAarOT CIIEIYIONIME THUITHI HHBECTUIIMI B!

- (usnueckue (MaTepuallbHBIC) AKTHBBI — IMPOW3BOACTBEHHBIC 3[aHUS U COOPYKCHHUS,
o0opynoBaHue, MAIIINHBI,

- (MHAHCOBBIC AKTHBBI — JICTIO3UTHI B OaHKaX, OOJMTaIMH, aKIMM W Jpyryue mnpaBa Ha
MOJIyYEHHUE ICHEKHBIX CYMM OT (PU3MUECKUX M FOPUANYESCKUX JIHIL;

- HeMaTepUaJIbHbIE AKTHUBBl — IIEHHOCTH, NPHOOpETaeMble KOPIOpalUeil B pe3yibTare
IIPOBEJICHUS] IpOrpaMM MEepeoOydyeHHs WM TOBBIIIEHUS KBaJU(pUKAUU pabOTHUKOB,
pa3pabOTKK TOPTrOBBIX 3HAKOB, MPHOOPETEHUS JTULICH3UH U T.1I.

[Ipobnema mnpuBIIEYEHUST WHBECTUIMH, CHOCOOHBIX CO3/aTh MOIIHBIA HMMITYJbC JUIS
pa3BUTHUSL  KOPIOpALM, BOJHYET OOJBIIMHCTBO OTEYECTBEHHBIX MpEANPUHUMATENEH,
On3HecMeHOB. MHBecTHIMU TpeOYIOTCS BCEM, OJHAKO TMOJYYaeT WX JaIeKO HE KaK[IbIH.
Kopnopamusam npuxoaurcs B NOJHOM Mepe yYUTHIBaTh YCIOBHS, Ha KOTOPBIX OHHU MOJY4alOT
MHBECTULIMU. B MpPOTHBHOM cilydae OHU PUCKHYT MOHECTH YOBITKH, a B PsiJie CIy4aeB U CTaTb
O6ankpoTamu. Toro ’xe, KTO MpEICTaBISET JIEHEKHbIE CPEACTBA, - MHBECTOpAa — HHTEPECYyeT
JI0XO0/J1, KOTOPBIN OH MOKET MOJYUYUTh, & TAKXKE CTEIIEHb PUCKA BIIOKEHUH.

B ycnemHom 3aBepiieHMM MHHOBAIIMOHHO-UHBECTHIIMOHHBIX NPOEKTOB 3aMHTEPECOBAHbI
BCE€ UX YUYAaCTHHUKH, PeaJU3yolline, TAKUM 00pa3oM, CBOM UHIUBUIYaIbHbIE HHTEPECHI:

- HHBECTOpPbl B JTOM CJydya€ BO3BpAlllalOT BIJIOKEHHbIE KaMHUTaIbl M IOJIYy4YaloT
YCTaHOBJICHHbIE AUBHUICH/IbL;

- 3aKa34MK (Biazenel, KJIMEHT) MOJIy4yaeT PealM30BAHHBIM MPOEKT U JI0XOAbl OT €ro
HCII0JIb30BAHNUS;

- PYKOBOJIUTEIND MPOEKTA U €ro KOMaH/Aa MOoJIy4aroT IUIaTy 10 KOHTPAKTY, TOTIOJHUTEIbHOE
BO3HArpaXKJeHHe 1O pe3ylbTaraM paboThl U OT J0XO0Ja, a TakkKe MOBBIIIAIOTCS
npodecCHOHANBHBIA PEHTHHT;

- OpraHbl BJIACTH MOJIy4alOT HAJOTH CO BCEX YYACTHUKOB, YAOBJIETBOPSIOTCA
OOIIIECTBEHHBIE, COLMANbHBIE M HSKOJIOTUYECKUH HYXKIbl U TpeOOBaHMS Ha BBEPEHHOH UM
TEPPUTOPHUU;

- TMOTpeOUTENH MOJYy4aroT HEOOXOOUMBIE MM TOBapbl, IPOAYKTHI M YCIyru, IulaTa 3a
KOTOpbIE BO3MELIAET pPAcXoAbl Ha NPOEKT U 00pazyeT H0XOJ, MOJIy4aeMblil aKTHBHBIMH
YYaCTHUKAMHU IIPOEKTA;

- Ipyrue 3auHTEPECOBAHHbIE CTOPOHBI TOXKE JOCTUTAIOT CBOUX LEJIEH.

IIpy npuHATUM pemieHuss 00 MHBECTUPOBAHMU JOJDKHBI YUYMTHIBATbCS KaK YHUCTO
(uHAHCOBBIE MOCIEACTBUSA, TaK W MX BIHUSHUE HAa CTPATETHI0 Pa3BUTHUA KOPIOpALMU U
0J1arocoCTOsIHUE €€ IIepCoHaa.

Kak nokassiBaeT MUPOBOI1 OIBIT, OTIpaBHAs TOUKA B OM3HECE M IUIAHUPOBAHUM PA3BUTUS
CYIIECTBYIOLIEr0 MM CO3JaHHsI HOBOTO HMpeanpusTHs (pUpMbI) — 3TO M€ HOBOI'O MPOIYKTa
WIH YCIYTH, KOTOpPbIE TaHHOE NpeAnpusTie OyaeT Mpou3BoAUTh. I'1e e B3aTh Takyto naer? K
Ou3Hec-uiee MOXKHO HPUITH CaMOCTOATENbHO, IiepepadarhiBas HMH(OPMALMIO M3 Pa3HbIX
HCTOYHHUKOB WJIM B XOJI€ LEJIEHANPABIEHHOIO TBOPYECKOrO MOMUCKA, HO MOYKHO 3aMMCTBOBATh
y’Ke€ TOTOBYIO MJICI0 U JaTh €l HOBYIO JKHU3Hb Yepe3 MEXaHU3M NPUOOPETEHHsI CYLIECTBYIOIIUX
IPEINPUATHH, MOTJIOMEHUH, CO3[aHNsl COBMECTHBIX MPEANpUATHil Wi Belkyna. 1 B ToM u B
JpYroM cilydae KOHKPETHbIE IIyTH MOTYT ObITh CaMbIMHU pa3HbIMH. He3aBHCHMO OT TOro, Kakum
o0pa3oM ujes MoJy4yeHa, BaKHO TIHIATEIbHO €€ B3BECUTh U OLEHUTH C T€M, 4TOOBl yOeanuThCs,
YTO OHA JEHCTBUTEIILHO MOXET JIEUYb B OCHOBY ycHemHoro meponpusitus [10, 11].

CymiecTByeT MHOECTBO HMCTOYHUKOB HOBBIX HJAEH, HO Mbl OOBEAMHUM HUX B IATh
OCHOBHBIX T'pYIII:

1. Ilompebumenu. B moucke HOBBIX HJAEH NpeANPUHUMATENN YIENAIOT Bce OoJbliee
BHUMaHHME MHEHHIO MOTpeOuTeNnei, MOCKOJbKY KOHEUHas LeNb MPOU3BOJACTBA BCSIKOTO HOBOTO
TOBapa UM YCIYT'M — MMEHHO YJIOBJIETBOPEHHE 3aIIPOCOB MOTPEOUTENEH.

2. Ilpooykyus xonkypenmos. B pe3ynbpTare Mogo0HOr0 aHaiIM3a HEPEIKO BBISICHAETCS, YTO
TOT WJIM WHOW TOBap MO0 YCIAYry MOXKHO YIAYYIIWUTh, U 3Ta HJES JOXKHUTCS B OCHOBY HOBOTO
ousHeca.
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3. Muenus pabomnukog omoenog covlma u mopeosvix npedcmasumereti. bmaromaps
CBOEMY 3HAHMIO TIOTPEOHOCTEH PBIHKA TOProBble paOOTHUKH HEPEIKO MOTYT I0/ICKa3aTh YTO-TO
NPUHIUNHAIBLHO HOBOe. OHU MOTYT TaKXKe OKa3aTh COJICHCTBHE B MapKETUHIe HOBOW WJIEU WJIH
PO IYKITHH.

4. Iyoauxayuu npeocmasumenvcmea u apxusvi. CylmiecTBYIOT apXUBBI ATCHTHBIX OOpO,
B KOTOPBIX PETUCTPUPYIOTCS BCE M300PETEHHS U WU PUHIUITHAIBHO HOBBIX MPOIYKTOB. XOTS
caMH MO cebe 3armaTeHTOBAaHHBIC HJICH 3alUIIEHBl 3aKOHOM, MX HM3yYCHHE HEPEIKO MOXKET
HATOJIKHYTh Ha HOBbIe MbICTH. CyIIECTBYET psi MNEPUOAWYECKUX W3JaHUH, B KOTOPBIX
myOmMKyeTcss ”HPOpMAIHS MO MOCISIHUM ITaTeHTaM.

5. Hayuno-uccnedoeamenvckue u onblmno-koncmpykmopckue paspadbomku. meroniuecs
nabopaTopuy, KaK MPaBHUJIO, XOPOIIO OCHAIIEHBl M TOITOMY MPEICTABISIIOT OOJbIINE
BO3MO>KHOCTH JUTSI TOMCKA UAEH, KACAIOUIMXCSI HOBOH MPOIYKITHH.

OneHnBasi OW3HEC-HJIEIO, CIEAYeT NMOMHHUTH, YTO «IOKYMAOT MOJIB3Y, a HE CBOWMCTBa.
Koproparuy MCHBITHIBAIOT HMCKYIIEHHE COCPEIOTOYHTH BCE BHHMAHHE HA TEXHUYECKHUX
XapaKTepUCTHUKAX MPOAaBaeMoi mpoaykuuu. Ho Kopriopayy u JIIOAM ENAl0T MOKYIKA HCXO IS
U3 TOTO, YeM JaHHasi MPOAYKIHS WM TPOJAIOIIAs €€ KOPIMOPAIHs MOTYT OBITh IOJIE3HBI JIJIS
HUX.

Kaxnpiii mpuoOperaeMblii NMPOIYKT HMEET TPH D3JIEMEHTa, KOTOpble IPHUBEACHBI Ha
CIEAYIOIIEM PUCYHKE 2.

1. OcHorHOH 2. @opMAaTLHEIR
TIpOnyKT IPOAYKT

3. JomomHuTeNEHRIH
NpONYKT

Pucynok 2 — Tpu anemeHTa nmpoaykra

1. Ocnognoti npooykm. YMenblii NpeANpUHAMATEIb MOHUMAET, YTO JOJDKHO BXOIWTH B
YHUCIO MPEUMYIIECTB MPOAYKTa, M OIMUCBHIBAET MO BO3MOXKHOCTU HauOojiee NOCTYHMHBIM s
notpeduTeneil 06pazoM ero XapakTEepUCTHKH, MOTOMY YTO MMEHHO OHHM COCTaBIISIIOT OCHOBY
pemeHust o npuoOpereHuu. Hampumep, B cooOuieHun:  «BeHTWIATOpH — HaIUX
TEMI00OMEHHUKOB MMEIOT CTEKJIOBOJIOKOHHBIE JIOTIATKH, U MPU ATOM MCIOJb3yeTcsl 3y0uaras
nepeaayay — COJAEp)KaTcsi HEKOTOpble MHTEpecHble (DaKThl, HO HE MEPEUUCISIIOTCS HUKAKue
npeumymiectBa. Jlamee B COOOLIEHMM 3HAUMTCS, YTO Ojarojaps TOMY, YTO B HalluX
BEHTHJIATOpaX Ul TEINIOOOMEHHUKOB MBI HCIOJB3YEeM OIpe/iesIieHHbIE JeTald, OHHM CIIyXKaT
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nonbiie U Oonee S(PGEKTUBHBI B JKCIUTyaTallud, YeM KOHKYPUPYIOIIME MOJENH, 3/eCh
MIOAYEPKUBAETCS TO IPEUMYIIECTBO, KOTOPOE JIOKUTCSI B OCHOBY IIPUHSTHSI PEILIEHUSI O TIOKYIIKE.

2. @opmanvusili NPOOYKmM — 3TO €CTh CaMO H3JIeNne, IpeAHa3HaYeHHOoe I mpogaku. Kak
[I0Ka3aHO HA PUCYHKE 2, €r0 XapaKTepU3yIT Mapka, TUIl U napameTpsl. [Ipeacrasnss uznenue,
IpPEeAIIPUHUMATENIO CIIeAyeT OOCYANUTh C MOTEHUUAIbHBIM IMOKYHaTeleM ero cpoiictBa. OHH
JIOJKHBI OBITH YBSI3aHBI C €70 MPEHMYILECTBaMH. ECIIi 3TOro He clienaTh, TO BCE MIPEBPATHTHCS B
CKy4YHOE TiepedncicHrue (pakToB U mudpp, KOTOPOE MajI0 MOMOXKET YOSIUTh KIUEHTa, YTO Balle
U3JIeNMe UMEET JIy4yllIhe XapaKTepUCTUKHU, YyeM Apyroe. OpraHu3yiTe BU3YyalbHYIO MOJAEPKKY
(mokaxkute ororpaduro, pUCYHOK MPOJIYKTa U T.I.) MPEUMYIIECTB M XapaKTEPUCTHK AAHHOTO
U3JIEeNHS U B YBSI3KE C 10JIb30M, KOTOPYIO MOJIYYUT OT 3TOTO MOKYNATENb.

3. Jlononnumenvuwiii npodykm — 3TO BCE, YTO BBl MOXETE MPEIJIOKUTH IMOKYHaTEINIo,
9TOOBI OH HCHOJIL30BANI JaHHOE wu3aenue Hambonee »ddexkTuBHO. Peur uaer o kaudecTse,
YCTaHOBKe, MakeTe yciayr u kpeaute. Ha mepBblil B3I, 3TO MOXKET MOKA3aThbCsi HE CTOJb
BAKHBIM, HO 3a4acTyl0 MMEHHO 3THU (DaKTOpbl COCTaBISIOT €IMHCTBEHHOE pa3IMuhe MEXIy
KOHKypupyoomuMu usgenusmu. Hampumep, ctupanbibie mMammubl Nel u Ne2. Ilpunumas Bo
BHUMaHHE TOT (akT, 4YTO OOBIYHO JIIOAM NPEANOYUTAIOT MOKyHaTh W3JAEIHs, KOTOpbIE
MIPOU3BOJIATCS TOCYIaPCTBEHHBIMH, @ HE YaCTHBIMU KOMITAaHUSIMHU, MOKHO OXKHUJAATh, YTO OyHeT
BbIOpaHa Mapka Nel. OaHako yacTo mokymnaTenu mpuoOpeTatoT MamuHbl No2, MoToMy 4YTO MHpu
3TOM MPEJOCTABISIOTCS JIOTIOIHUTEIbHBIEC YCIIYTH, TAKUE KaK MPOJaXka B KPeIUT U €€ JI0CTaBKa.
[IpousBoauTensiM TOBapOB HEOOXOIUMO MOHATH POJIb JAOMOJHUTEIBHOTO MPOAYKTa B IpoLecce
MPUHATHS TOKyNaTelleM peHieHus] O TOKYyNKe M cooO0mark 000 BCeX JOMOJHUTEIbHBIX
AJIEMEHTaX, OTHOCAIIMXCS K MPOJaBaEMbIM UMU U3JIETHUSIM.

OTU pacCMOTPEHHBIE AJIEMEHThl B COBOKYMHOCTH M COCTABJISIOT TO, YTO MBI Ha3bIBaeM
npoaykToM. Kaxnplil M3 HUX UTpaeT CBOIO POJib B MPUHATHHM pELIEHUs O MOKynke. Takum
obpazoM, YT0OBl A(PGEKTUBHO TPENOJHECTH HWHPOPMAIMIO O TMPOAYKTE, €ro Oymaymui
MPOU3BOIUTEND (KOPIOpalys, MPEANPUITHE, KOMITaHus, (pupMa) JODKEH pa3OuTh €ro Ha TpHU
AJIEMEHTA U pa3padaTbIiBaTh KX bl U3 HUX B OU3HEC-TIJIAaHE B OTAEIBbHOCTH.

MHuoroo0pa3ue OU3HEC-IPOEKTOB, C KOTOPHIMU MPUXOTUTCS CTAJKUBATHCA HA MPAKTHKE
ype3BblYaiiHO Benuko. OHM MOTYT CHJIBHO pa3iuyaThecsi MO cdepe MPUIIOKEHUs, COCTaBy
npeaMeTHoil obnactu, macimtabaM, JUIMTEIBHOCTH, YUCIY YYAaCTHUKOB, CTENEHU CIOXKHOCTH,
BIIUSIHUIO PE3YJIbTATOB U T.II.

busnec-npoexThl MOXKHO Kiaccu(UUIMPOBATH MO Pa3IMYHBIM OCHOBaHUSAM. O4YEBUIHO, YTO
MpUBEACHHAs HIDKE CUCTeMa Kilaccu(UKaluu HE eIWHCTBEHHAs W HE INpeTeHIyeT Ha
3aBepUICHHOCTh. M Tak, BbIZeNIeHbI CeAYIOIINe OCHOBHbIE KiTaccu(UKauu OU3HEC-MPOEKTOB:

- THUI — IO OCHOBHBIM cpepaM AesITeTbHOCTH, B KOTOPBIX OCYIIECTBIIAETCS MIPOEKT;

- KJlacc — MO COCTaBY U CTPYKTYpe MPOEKTa U €ro MpeaMeTHOM o0acTu;

- Macmrtad — Mo pazMepaMm caMoro ImpoeKTa, YUCITy YYACTHUKOB M CTETIEHH BIIMSHUS Ha
OKPYXKaloLHU MUpP;

- JIUTENBHOCTH — MO MPOJOJLKUTENLHOCTH MEPHOIa OCYIIECTBICHUS TPOEKTA;

- CIIOHOCTB;

- BuJ (IpeMeTHas 00JI1acTh).

Tenepp paccMOTpUM  OCHOBHBIE Pa3HOBHUIHOCTH IPOEKTOB IO  MPEUIOKEHHBIM
OCHOBaHUSIM.

Tun npoexma: TEXHUYECKUM, OPraHU3Al[MOHHBINA, D3KOHOMUYECKUH, COLMAJIbHBIN,
CMEILIAHHBIN.

Knacc npoexma: MOHOTIDOEKT, MyJIbTUIIPOEKT, METAITPOEKT.

Kak cnenyer u3 Ha3BaHMs KaKJOTO U3 TPEX KIACCOB MIPOEKTA:

- MOHOIIPOEKTHI — ATO OTAETIbHBIE IPOEKTHI PA3HOTO TUIIA, BUJa U MaciuTala;

- MYJBTUIPOEKT — 3TO KOMIUIEKCHBIH IPOEKT, COCTOSLIMM W3 pPsiia MOHONPOEKTOB U
TpeOYIOIH MTPUMEHEHHSI MHOTOKPAaTHOTO YIPABJICHHUS;

- MErampoeKkT — LEJEBble MpOrpaMMbl pPa3BUTUS PETHOHOB, OTpaciel M JApPYrux
00pa30BaHuii, BKIIOYAIOLIUE PSJ MOHO- U MYJIbTHIIPOEKTOB.
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Macwmabel npoexma: MENKUH, CPeTHUHA, KPYITHBII, 0Y€Hb KPYITHBIMA.

OTO paszeneHue MpoeKTOB ycIoBHOE. MOXHO MacmiTaObl MPOEKTOB paccMaTpUBaTh IO-
IpPYroMy — MEXIOCyJIapCTBEHHbIE, MEXKIyHApOJHbIE, HAlMOHAJIBHBIE, MEXPETrHOHAJIbHBIE,
pErHOoHaNbHbBIE, MEKOTPACIIEBbIE, OTPACIIEBbIE, KOPIOPATUBHBIE, BEJOMCTBEHHBIE, IPOEKTHI
OJIHOTO MPEAIPUATHS.

JlnumenvHocms npoexma: KpaTKOCPOUHBIA — 10 3-X JIET, CPEAHECPOUYHBIN — OT 3-X 110 5
JIET, AOJATOCPOYHBIM — CBBILIE S JIET.

Crooicnocms npoekma: IPOCTOMU, CIOKHBIM, OUCHB CIIOKHBIN.

Bun npoekra: WHHOBALMOHHBI M OpPraHMW3alMOHHBIA, HAY4YHO-HCCIEI0BATEIbCKHIMA,
yae0HO0-00pa3oBaTeIbHBIN, CMEIIAHHBIMN.

[Ipeobnanaromiee OONBITUHCTBO OM3HEC-IPOEKTOB HOCUT MHBECTHIIMOHHBIA (3aTpaTHBIN)
xapakrep. BennuumHa wuHBecTHUIUH, HEOOXOAMMBIX JJIsl OCYIIECTBJIEHHS OW3HEC-NPOEKTa,
3aBHCHUT OT BCEX MEPEUNUCICHHBIX OCHOBAaHUH MX KJIACCU(UKALIMU U MPEXK/E BCEro OT MaciuTaoa,
JUINTEIBHOCTHU U CJIOKHOCTH MPOEKTA.

K unsecmuyuonnvim npoexmam OOBIYHO OTHOCST IPOEKTHI, TJIABHOM IEJBI0O KOTOPBIX
SIBJIIETCS BJIOKEHUE CPEJCTB B Pa3IMuHbIE BHJIbI OM3HEcCA B LENSIX NOJy4eHUs noxona. B aroii
rpymnmne OW3HEC-NPOEKTOB BbIAEISIOT UHHOBALMOHHBIE MPOEKTHI, K KOTOPHIM OTHOCST CHUCTEMY
pa3IMYHbIX  HOBOBBEJEHHUI, OOECIEUMBAIOIIMX HENPEPHIBHOE  PAa3BUTHE  KOPIOpPALUU
(mpennpusTus).

B cootBerctBHM ¢ KiaccuduKkanueil OW3HEC-TPOEKTOB MOXHO BBIACTUTh HEKOTOpHIE
O0COOEHHOCTH U TUITMYHBIE YCIIOBHUS, TO3BOJISIIOIINE Pa3InyaTh BUJIbI IPOEKTOB.

Hnnosayuonnvie npoekmol uccnedoganus u pazeumusi pa3padaTbIBalOT HOBBIM MPOIYKT,
UCCIIEIOBAaHUSI KOTOPOro B 00JacTH MEHEKMEHTa W MapKeTHHra WJIM HOBOIO IakeTra
MIPOTPAMMHOTO 00€CTICUeHUS.

B cBowo ouepenp, B cocTaBe WHHOBAIIMOHHBIX OW3HEC-NIPOEKTOB MOXHO BBIICITUTH
CIIeIyIOLIHUE:

1. Opeanuzayuonuvie npoekmvl — 3TO pPeQOPMHUPOBAHUE KOPHOpALMH, peaTU3aIusl
KOHIIENIIMM HOBOW CHUCTEMBI YIPABJICHUSA, CO3JaHUE HOBOM OpraHM3aldd WM NPOBEICHUE
MEXyHapoaHoTo dopyma.

2. OKoHOMuuecKkue npoekmvl — TPUBATU3ALMS NPEINPUATUNA, CO3JaHUE AyJUTOPCKOM
CUCTEMBI, BBEJICHUE HOBOI CUCTEMbI HAJIOTOB MUJIM CUCTEMBI ITOOLIPEHUSI.

3. CoyuanvHvie npoexmsl — pPePOPMUPOBAHUE CHCTEMBI 3/IPABOOXPAHEHMS, CHCTEMBI
o0pa3oBaHUs, COLUMAIbHOM 3alUTHl HACEICHMsS, IMPEOJOJICHUE MOCIEIACTBUII NPUPOTHBIX U
COL[MAJIBHBIX OTPSCEHUU U T.1.

ConuanbHble MPOEKTHl 001a1al0T HAUOOJIbILIEH ONPEIETICHHOCTHIO.

[TocTraHoBKa 1eneil MpoeKTa paBHO3HAYHA OINPEACICHUIO MPOEKTa U COCTABISAET BaXKHBIN
3Tam B pa3paboTke ero koHuenuuu. [locie mocTaHOBKY 1ieei MpUCTYNaT K MOUCKY U OLIEHKE
aIIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHUS ATHX IIeJIeH.

Jlis KaXJIoro MpoeKTa MOKET ObITh MOCTPOSHO MHOKECTBO B3aMMOCBSI3aHHBIX LIETEH,
OTPAXKAIOIIUX CTPYKTYPY CaMOTO MPOEKTa U €ro yYacTHUKOB. Llenu npoekra u opranuzauus ero
YYaCTHUKOB MOTYT OIIMCHIBAaThCS B3aMMOCBSI3aHHBIMU HMEPAPXUUECKUMHU CTPYKTypaMH, B
KOTOPBIX YCTaHOBJIEHBI OTHOUIEHUS MEKy KOMIIOHEHTAMM: 1I€JIN — YaCTH NPOEKTA — YYACTHUKU
U JApyTHeE.

JUia ompeneneHus CTENEHW IOCTMXKEHMsI LIEJEH NMPOEKTa M OLEHKH albTEpHATHUBHBIX
peleHnii HeoOXoIUMO BBIOpaTh COOTBETCTBYIOIME KpUTepuu. Takum o00pa3oM, MOXKHO
OTMETHTb, YTO LEJIM MPOEKTa JOJKHBI OBITh YETKO ONpPE/AEIEeHbl: OHU JOJKHBI UMETh SICHBIN
CMBICIT; pe3yJIbTaThl, MOJIydaeMble IPU MX TOCTUKEHUH, JOJDKHBI ObITh U3MEPHUMBI, a 3aJJaHHbIE
OTpaHUYEHUS M TpPeOOBaHMS BBIIOJIHUMBI, T.€. LEJIW JOJDKHBI HAXOAWUThCS B oOnacTu
JOTYCTUMBIX PEILIEHUI IIPOEKTA.

[Ipu ympaBieHuu HPOEKTOM 00JacTh JONMYCTHUMBIX PEIIEHUH A JOCTHXKEHHs IeJei
IpoeKkTa OOBIYHO OTrpaHUYUBACTCA BpEMEHEM, OIO/KETOM, BBIJICIAEMBIMU peCcypcaMu U
TpeOyeMbIM KaueCTBOM IOJIy4aeMbIX pe3yabTaToB. Moryr ObITh M JpYyrue OTrpaHUYCHHS.
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Crnenyer OTMETHUTh TaKKe, YTO OAHAXAbI CHOPMYIMPOBAHHBIC IIEU IMPOEKTAa HE JIOJIKHBI
paccMaTpuBaThCs KaK HEUYTO HEU3MEHHOE.

B xozxe peanusanuu npoekra moj BO3ACHCTBUEM M3MEHEHMI OKPYKAOLIEH Cpelbl WU B
3aBUCHUMOCTH OT IIporpecca MPOEKTa U IPOMEKYTOUHBIX pPE3Yy/lbTaTOB LEIM MPOEKTAa MOTYT
nperepneTb M3MeHeHus. [lo3Tomy LenenonaraHue HY)KHO paccMaTpUBaTh KaK HENPEPHIBHBII
JUHAMHMYHBIN TpOLEcC, KOrJa aHAJIM3UPYIOTCS CIOKUBILIASCA CUTYyallus, TEHJIECHUUU U IpU
HE00X0AMMOCTH KoppekTupyrotes uemu [ 10, 11].

s onpedenenus yeneii npoekma UCNOIB3YIOTCS KaK UHAUBUYalbHbIE, TAK U TPYIIIOBbIE
METO/IbI.

B unnuBuayanbHOM paboTe NPUMEHSIOTCSI B OCHOBHOM JIOTMYECKHME METOJbl. 3Jech
HMMEETCs ONTaCHOCTh OJHOCTOPOHHEI0 PACCMOTPEHUS HAIIPABJICHUS TIOMCKA LIEeH MPOeKTa.

B rpynnoBoii pabore 0oJbllle MCHOJIB3YIOTCSI UHTYUTUBHBIE METOMbI, KOTOpPbIE BEAYT K
MOJIYYEHUIO ITUPOKOTO CHEKTpa Lelel MPoeKTa, K HUIM OTHOCSATCS:

MO3TOBOH IITYpM;

(ukcupoBaHue UIeH;

TBOpUECKasi KOH()POHTAIUS;
crenupuueckoe CTpyKTypHUpOBaHUE.

OmnpeneneHHble JOCTUKUMbBIE LIETH MPOEKTa JOJDKHBI ObITh YETKO CHOPMYIHPOBAHBI U
onucanpl. OnucaHue Lenel NMpoekTa, MO CYHIECTBY, MOJKHO CTaTh 33J0KyMEHTHPOBAHHBIM
COTJIAIlIEHUEM OCHOBHBIX CTOPOH IPOEKTA.

B omnwmcanume wnenu mpoekTra JOJDKHBI HAMTH OTpa)keHHEe B YETKO OJHO3HAYHO
UHTEpIpeTHpyeMoit opme:
pe3ynbTaT MPOEeKTa;

CPOK OKOHYaHUs MPOEKTA;
pacxo/sl;

MOPAIOK U3MEHEHHUSI 1IENIEH;
uepapxusi 3aBUCUMBIX LIEJICH.

Pe3ynomam onuchIBaeTCs Kak jK€IaeMO€ COCTOSHHME CUCTEMBI B 3aBUCUMOCTH OT TUIA U
BUJa npoekTa. JlononHsercs nuHpopmanueil 06 OTAeIbHBIX ACIEKTaX MPOEKTa.

Cpoku OTMCHIBAIOTCS B BUJIE BPEMEHHOTO MHTEPBaIa, B KOTOPOM JKEJIATENIbHO 3aBEepIICHHE
npoekra. Kak mpaBuio, 3TO 3asBJI€HHE O HaMEpPEHHsX, HO B DsJie CIy4aeB MOXET ObIThb U
00513aTeJIbCTBOM.

Pacxoowi. B iepBoM onucaHuu 3T0 MOTYT ObITh OIOJDKETHBIE PAMKH, B MOCIEIYIOIIUX —
TBEpJlasi BEPXHssA I'PAHUIIA PACXOAO0B.

Ilopsinok m3MeHeHMs Lened mpoekra. B TedyeHue >KM3HEHHOIO IMKJIA IMPOEKTa MOKET
BO3HUKHYTh HEOOXOJMMOCTb KOPPEKTUPOBKM Leneld. B omucanum neneid JOmKEeH OBITh
OIpeieNieH NOPsI0K TAKUX U3MEHEHUI.

B kauectBe n0MOJIHEHUS OMpeAEsIeTCs Uepapxus B cIydae, €Cli OJHa Lelb MIPOeKTa He
MOJKET OBbITh JOCTUTHYTA.

Onucanue yeneu npoekma Kkuouaem:

1. Pe3ynbratsr:

- OIIMCaHUe MpeaMeTa OU3HeC-MIPOEKTa;

- OIIMCAaHUE SKOHOMHUYECKOro 3(h(hekTa OT pean3alum.

2. IIpouecc ocytiecTBIeHNs OU3HEC-TIPOEKTA:

- CPOKH BBINOJIHEHNS;

- HCIIOJIb3YEMBIE CPENICTBA U PACXOIBI.

3. Uepapxus neneit Ou3Hec-mpoeKTa:

- IpeIMeT OM3HEC-TIPOEKTa;

- HCIIOJIb3YEMBIE CPEJICTBA U PACXOIBI.

Onucanue Leneil mpoekTa ONPEAEISAET €ro CyIHOCTb. EciM y4MThIBaNMCh PUCKU, TO B
onucaHue 1esiell OM3HEeC-NMPOeKTa BXOIUT:

- COTJIAllICHHE O pe3yJibTaTe OM3HEeC-IIPOEKTa;
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- OTIpeIeTICHNUE WM 3asIBIICHUE O HAMEPEHUSX M0 CPOKY OCYILECTBIICHHUS;

- COTJIAIlIEHHE O Pa3pEIIeHHH BO3MOKHBIX KOH(DIMKTOB MEXIY Pe3yJIbTaTOM, CPOKaMU U
pacxoiaMu.

['oToBOE OmMcaHMe IeNei MPOEKTa SBISETCS OCHOBOW JUTS AajbHEUIIed paOoThl HaJ HUM.
Kak BHIHO W3 NpPUBEICHHBIX BBINIE OIpPENEICHUH, CYIIECTBYIOT oOmHMe [uis Bcex Ou3Hec-
MPOEKTOB MPHU3HAKH.

Ilpusnax uszmensemocmu Haubonee BaxeH. [lo cyru, peanusanus HpoekTa Bcerjaa
SIBIISICTCS [I€JICHAIPABIICHHBIM TIEPEBOJIOM CHCTEMBI M3 CYIIECTBYIOLIETO B HEKOTOPOE JKEIaeMoe
COCTOSIHHE, OTIMCHIBAEMOE B TEPMUHAX IIEJIEH MPOEKTa.

Lenu npoexkTa UMEIOT NPUIHAKU BPEMEHHOU 02PAHUYEHHOCU.

Ilpusnax «omnocawezocs k npoekmy 0O10xcemay». Ha npaxktuke nias Oojblied yacTu
MIPOEKTOB COCTABISIOTCS OTICNbHBIE OFODKETHI, COOIIONEHNE KOTOPBIX KOHTPOJIHPYETCS
CTIeUATBHBIMHA METOIAMHU.

Ipusnax oecpanuuennocmu mpebdyemuvix pecypcos. CyTb 3TOT0 NHpU3HAKa B TOM, YTO BO
BCEX CITy4dasX yTBEP)KICHHBIM BapHaHT peaji3alii MPOEKTOB UMEET CHeln(pUKaLnIo u TpaduK
MOTPeOIEHUS PECYPCOB.

Ipusznax Henosmopumocmu. HemoBTOPUMOCTh OTHOCHTCSI K OTJEIBHBIM COCTABIISIOMIAM
MpoeKTa, a He K MpOeKTy B menoM. Jlake B TPOEKTax C BBICOKOH CTENEHbIO HOBHU3HBI,
HECOMHEHHO, IMEIOTCS TTPOIIECCHI, KOTOPBIE XapaKTePHBI HE TOJBKO LIS TAHHOTO MPOEKTa, HO U
IUTSt MHOTHX IPYTHUX MTPOEKTOB.

Ilpusnax HousHwbl. DTO TIPU3HAK TPOCKTOB WCCIICAOBAHUS W Pa3BUTHS, HO W JUIS HHUX
MMEETCs JIMITh OTHOCUTEIbHAS HOBH3HA IS IPEANIPHUATHS, KOTOPOE PEeaTu3yeT MPOEKT.

3aMeTuM, 9YTO TIOYTH BCE OPraHMW3ANMOHHBIC TPOEKTHI XapPaKTEPU3YIOTCS BBICOKOU
CTETIeHbIO0 HOBU3HBI; TO KE CAMOE OTHOCUTCS K SKOHOMHYECKUM U COLUATBHBIM IPOEKTaM.

Ipusnax komnnexchocmu. B nepBoM npuOIMKEHUH KOMIUIEKCHOCTh MOXHO OIPEIEIUTD
[0 YHUCIIy YYUTHIBAEMBIX B MPOEKTE (PAKTOPOB €ro OKPYKEHHsI U YUCITY YYaCTHHUKOB IPOEKTa,
MPSIMO UJIM KOCBEHHO BIIMSIONIMX HA PE3YJbTAaThl €r0 peaan3aluu.

Ilpusnax npasosozo u opeanuzayuonHo2o obecneyenus. IlpaBoBoe obecriedeHHE MOXKET
ObITh CBSI3AHO C Pa3sHBIMM HHTEpPECaMU MHOTHX YYaCTHHKOB MPOEKTa U HEOOXOJAUMOCTHIO
pPErylIUpOBaHUSl MX OTHOIIEHUH. B yclOBHAX pPHIHOYHONW SKOHOMHUKH 3TH AaCHEKThl TPeOyIOT
00JIBIIOr0 BHUMAaHUS, T.€. B MPOLIECCE MOJTOTOBKU U peaU3allMK MPOEKTa MOTYT BO3HHUKHYTH
CJIOHBIE TIPABOBbIE MPOOIEMBI.

Bonpias yacTh KpymHBIX IPOEKTOB HE MOKET OBITH BBHIIIOJIHEHA B PAMKaX CYHIECTBYIOIIUX
OpraHM3al[MOHHBIX CTPYKTYp H TpeOyeT co3laHus CHelu(pUUecKOd s MPOEKTOB
OpraHU3aI[MOHHON CTPYKTYpBI Ha BpEMs UX peallu3alliu.

Ipusnax pasepanuyenusn. Kaxaplii MPOEKT MMEET YETKO OMNPEACTICHHYIO MPEAMETHYIO
o0nacTh U JOJDKEH OBITh OTHEIEH OT APYrUX MPOEKTOB B MOPT(ENbHON MporpamMme pa3BUTHS
MIPEeANPUATHS.

Ilpuznax unpopmayuoHHou u KOHCAIMUH2080U NOOOJEpPIHCKU O3HAYaeT HEOO0XO0IUMOCTh
OpraHu3aluy OOpaTHOW CBS3M MEXAYy KOMIIOHEHTAMH IIPOEKTa, a TakKKe MOHUTOPUHTA
W3MEHEHHUII BO BHYTPEHHEH W BHEIIHEW cpele, MpUBICYCHHE KBaTU(UIIUPOBAHHBIX
KOHCYJIFTAHTOB TI0 OTJEJIbHBIM BOIIpocaM Ou3Heca.

CocTaB y4yacTHUKOB INpOEKTa, MX POJH, paclpeesieHue (QyHKIMH U OTBETCTBEHHOCTHU
3aBUCAT OT THIA, BUJA, MacuITaba U CIOXHOCTH IMPOEKTa, a Takke OT (a3 ero >KU3HEHHOIo
UK.

Takum 00pa3oM, NOCTOSHHBIMU SIBIAIOTCA (YHKIUH 10 pean3alud IpOeKTa Ha
IPOTSHKEHUU €ro JKM3HEHHOTO LMKJIAa, a COCTaB YYacTHHUKOB, HX pOJIH, paclpejeieHue
OTBETCTBEHHOCTH M OOS3aHHOCTEH MOTYT MEHSTbCA. 37eCh HE CYLIECTBYET OOLICTPUHATOTO
KECTKOT'O perjiaMeHTa.

HeunsMeHHBIME MOKHO CUUTATh clenytoniie GyHKIUH 10 OCYIECTBICHUIO MPOEKTA.

1. ITpoexT o/mKeH ObITh OCMBICIIEH, TPUAYMaH U MHUIIMHAPOBAH, 3HAYMUT, Y HETO JOJDKEH
OBbITH UHUIHATOP.
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2. Ilpoekt nomkeH oOOpecTH TJaBHOE 3aMHTEPECOBAHHOE JIMLO (KOpHOpalus,
NOpeanpusiTHe, KOMIaHus, ¢upma) — Oyaymiero Biajelblla MU I0JIb30BATENsl Pe3ylbTaToB,
KOTOPBI HECET 32 HETO OTBETCTBEHHOCTb.

3aka3uuK OW3HEC-IPOEKTa B PHIHOYHOW PKOHOMHUKE — 3TO Biajelsel] (COOCTBEHHUK) WIIH
TaK Ha3bIBa€MbIil KJIMEHT.

3. Peamm3zanusi mpoekra TpeOyeT MpUBICUYECHUS MHBECTHUIMH, T.€. Y HETO JIOJDKHBI OBITh
HMHBECTOPBI, IOCKOJIbKY CPECTB 3aKa3uhKa 0OBIYHO HEAOCTATOYHO.

4. TIpoeKT Hy>KHO TOTOBUTb U OCYILECTBIISATh, 3HAUUT, Y HETO JI0JIKHBI ObITH HCIOJHUTEIN.

5. B pe3ynbTare peanusanuu 00IbIIMHCTBA IPOEKTOB JOJDKHO YTO-TO IMPOU3BOAUTHCS WU
JOJKHBI OKa3bIBaThCS KaKUE-TO YCIYTH; Y MPOEKTa JOJDKHBI OBITh CBOM IPOM3BOAUTEINH,
IIPOJIaBLbl U MOTPEOUTENH, KOTOPbIE, B KOHEYHOM CUE€TE, JOJIKHBI BOBMECTUTh BCE PACXOJIbI 110
MIPOEKTY U MPUHECTH JIOXOJI OCTAJIBLHBIM €r0 yJaCTHUKaM.

Kaxaplif mpoekT, KpoMe TOro, MOKET 3aTparuBaTh MHTEPECH Pa3HbIX CTOPOH: MECTHBIX
BJIaCTeH, OOIIECTBEHHBIX TPYII, HACEICHHS W OTIENbHBIX TpaJaH — ATO BCE YYACTHUKU
MIPOEKTA.

OuyeBuHO, YTO ISl JIFOOOTO TPOEKTAa MPUHIMIHAIBHBIA HA00p (YHKIIUHA OCTaeTcs
Heu3MeHHbIM. OJHako B MpocTelieM ciydae (Hampumep, TEIUIMLa Ha JauHOM Yy4acTKe)
OCHOBHbIE (DYHKIIMU IIPOEKTa MOKET BBIMOIHITH OJIUH YEJIOBEK.

B cnoxHoMm ciydae (Hampumep, CO3JaHHE HOBOM odepeau TPAaKTOPHOIO 3aBOJa) MBI,
OYEBMJIHO, CTAJIKUBA€MCSI C TIOJHBIM HAOOpPOM YYaCTHHKOB C JETajJbHBIM pa3elieHuEM
GyHKIMH.

B npakTuke e Mbl UMeeM JIeJI0 B OOJIBIIMHCTBE CBOEM C MPOMEKYTOUHBIMH CTPYKTYypaMu
YYaCTHUKOB MTPOEKTA.

Jlyig onpezeneHust IOJHOTO COCTaBa YYACTHUKOB MPOEKTA, MOCTPOCHUS (PYHKIIMOHATBHOM
U OPraHU3allMOHHOM CTPYKTYp MO Ka)XXIOMY IMPOEKTY Ha CTaJuu Pa3pabOTKH €ro KOHIIETIUU
HEOOXOMMO OTIPEACIIUTD:

- IpeIMEeTHYI0 001acTh — IIeJd, 3a/1a4M, padOThl U OCHOBHbBIE PE3YJAbTAThl, T.€. YTO HYKHO
c/ienaTh, YToObl peain30BaTh MPOEKT, a TAKXKE €ro MaclITadbl, CII0KHOCTb, TOMYCTUMBIE CPOKU;

- OTHOIIEHHE COOCTBEHHOCTH, BOBJICYEHHON B IPOLECC OCYILIECTBJICHMS MPOEKTA: UTO
CKOJIBKO CTOUT M KOMY IIPUHAJIEHKUT;

- OCHOBHBIE UJICH peau3allii NPOEKTA: KaK CIeNaTh;

- OCHOBHBIX aKTHBHBIX YYaCTHUKOB IIPOEKTa: KTO Oy/AET JenaTh;

- OCHOBHBIX ITACCHUBHBIX YYaCTHUKOB IIPOEKTA: KOTO KacaeTcs MPOEKT;

- MOTUBAIIMIO YYACTHUKOB IPOEKTA: BO3MOKHBIN 10X0, yIIepO, pUcK U T.1I.

BriBOabI.

Takum 06pazom, oneHka 3(hPeKTUBHOCTH MHBECTULIMOHHBIX MPOEKTOB SBISETCS OJHUM U3
BAKHBIX ATAIlOB B IIPOLECCE YIPABIEHUS DPEATbHBIMU HHBECTHLMSIMHU. OT TOro, HAaCKOJBKO
KAueCTBEHHO BBINOJHEHA Takas OLEHKA, 3aBUCUT IPABWIBHOCTb MPUHATHUS OKOHYATEIBLHOTO
pewenus. Oxuaanue aabHEHIero NpuObUILHOIO MCIOJIb30BaHUS aKTUBOB JIETKO OTMETAETCs
KOopHopanusMu npu aHanuze 3p(GEeKTUBHOCTH MPOEKTOB, MMEIOIIEEe OIPOMHOE 3HAYeHHUE s
MEJIKOTO MPEANPUHUMATENs], PUCKYIOIIET0 CBOMMHU CpPEICTBAMH, BKJIAJbpIBas HX B CBOE
COOCTBEHHOE MpPEINpUATHE B HAJESK/E NMPEOJ0IETh BCE UMEIOLINECs MPENITCTBUS M HNOJIYYUTh
npubslib. W MMeHHO U1 mpeAnpuHUMaTeNnell BaKHEHIed Mepoil ycmexa JesTeIbHOCTH
KOMIIaHUU SIBJISIETCS €€ CTOUMOCTh Yepe3 HECKOJIBKO JIET PabOTHlI.
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OYpuIicmblebl  OCLIHOAL 0a2anayovly KAHWANBIKMbL CANAIbl OPbIHOANAHBIHA OAUIAHBICHIbL.
Tuimoinikmi b6azanayosl dxncyzeze acvlpy npoyecinoe 00beKmuemi Homudxicenep aiy yulih masda
OUCKOHMMANRAH 24#c00a, [WKI KIpICMINIK HOPMACYI, KIPICMINIK UHOEKCI JicaHe omeny Mmep3imi
CUSIKMbL UHBECTMUYUSLTIBIK HCOOANApOblY MUIMOLIIK KOPCemKIiumepin nauoaiany Kaxcem.
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EVALUATING THE EFFECTIVENESS OF INVESTMENT PROJECTS AND
SELECTING A FINANCING SCHEME

Abstract

Evaluation of the effectiveness of investment projects is one of the important stages in the
process of managing real investments. The correctness of the final decision depends on the quality of
such an assessment. In order to obtain objective results, it is necessary to use such indicators of the
effectiveness of investment projects as the net discounted project, the internal rate of return, the yield
index and the payback period.

Keywords: investment projects, efficiency assessment, investment decisions, net discounted
project, internal rate of return, profitability index and payback period.
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BJAUAHUE JEMOI'PA®HUYECKOI'O ®PAKTOPA HA TEPPUTOPUAJIBHYIO
OPI'AHM3AIUIO IMTPOU3BO/JICTBA B CEJIbCKUX PAHOHAX PECITYBJIMKH
KAPAKAJIITAKCTAH

Annomauus
B omou cmamve ananusupyemcs enusnue Oemoecpaguueckozo  Gaxmopa Ha
MeppUMoOPUAIbHYI0  OP2AHU3AYUID  NPOU3BOOCMEA 8  CelbCKux  paiuionax  Pecnyonuxu
Kapaxannaxcman u 6visenienvl 0cHOBHble meHOeHyuu pazsumus npouzeoocmeda. Ilpusooumcs
AHAU3 CIMAMUCIMUYECKUX OAHHBIX CeNbCKOU MeCMHOCMU, d MaKice Oaomcs npedsiodCenuss no
VAVUUEHUIO He2AMUBHBIX CUMYAYUU.
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Knwueevie cnosa: oemocpaghus, npoyecc, podcoaemocms, HaceleHue, pacceieHue,
CeNbCKasl MECMHOCNb, NPOU3BOOCHIEBO.

Beenenue.

B wuccremoBanum BamsiHHMSA — AeMorpaduueckoro  (akropa Ha  TEPPUTOPUAIBHYIO
OpraHu3aIvio MPOU3BOJCTBA B CENbCKUX paiioHax PecrmyOmmkm Kapakanmakcran mpeacraBiser
cOOOM  KAueCTBEHHO HOBYIO  (QOpMY  TEppPUTOPHAIBHO-XO3SHUCTBEHHOW  OpraHU3aIHH,
XapaKTEPUIYIOMIEHCS TITyOOKUMH SKOHOMHYECKUMH U COIMATIBHBIMH CBSI3IMU OOBEKTOB MEKITY
co0OH, a TakXKe BO3POCIIMM IIPABOM MECTHBIX OpPraHOB BIIACTH B JeJi€ OCYIIECTBIICHUS
PBIHOYHBIX pedopM, pemieHre KOTOPBIX SBISETCS aKTyalbHOH JeMorpaduueckoil mpoOiaeMoii,
KOTOpast TpeOyeT pelieHre Ha COOTBETCTBYIOMIMX TEPPUTOPHSIX. B OCyIIecTBIeHNN 3TUX 33134
0co0oe 3HaYeHHE NPUIACTCS JalbHEWIIEMY pPa3BUTHIO COLMAIbHO-IKOHOMUYECKUX OTpacien
arponpoOMBIIIIEHHOTO KOMIUIEKCAa CeJIbCKOW MECTHOCTH. Tak, Kak 37ech cOCpeloToueHo OoJiee
21,3 % opomaemoro 3emensHoro (onma u 48,5% mnactOumbbix yromuii PecnyOmuku
VY36ekucraH.

AxTyanbHOCTb uccnenoBanus. [louck penienns counaabHO-AeMorpapuueckux npoodiem —
OJIHa U3 IJIaBHBIX 3a/1a4 COBPEMEHHOro o0ImiecTBa. B ycrnoBusAX neneHTpaau3aluuu yrnpaBieHUs
MOBBIIIAETCSI POJIb MECTHBIX OpPraHOB BJIACTH B pa3pabOTKe KOHLEMIUHU AeMOrpaduyeckoro
Pa3BUTHSI PETMOHOB, B CBSI3U, C YEM BO3pacTaeT HEOOXOIUMOCTh KOMILJIEKCHOTO HMCCIIEI0BaHUs
neMorpaguueckux MpoLeccoB 3a OOJIbIIOW NPOMEXKYTOK BPEMEHH M B TEPPUTOPUATHHOM
pazpese. JTa 337a4a BO MHOTOM PEILIAETCs B paMKax reorpaguu HaceaeHHUs..

B cenbckux paitonax Pecnyonmuku Kapaxanmakcran mnpoxusaer 6oiee 1306,8 Toic.
YEJIOBEK, I'/IE OHU COCPENOTOUYEHHBI B 1187 HaceneHHbIX MyHKTax, 26 rOpoACKUX Mocenkax, u 11
ropojiax pailoHHOTO MoAYMHEeHUs. Bce 3To CBUIETENBCTBYET O HATMYUU OOJIBIINX HEOCBOEHHBIX
MIPOU3BOJICTBEHHBIX PE3EPBOB U OTPOMHOIO JIFOJCKOro rnoreHuuana. OIHaKo U3-3a COKpaIlleHUs
YpOBHSI AMYJapbUHCKHUX BOJI, PAllHOHAJIBHOE MCIIOJIB30BAHUE PECYPCHOTO MOTEHIMANIA, & TAKXKE
MOBBILIEHUS OJArOCOCTOSHUS HACETICHUS CENIbCKUX MECTHOCTEH M3 rojia B rOJl CTAHOBUTCS OYEHb
3aTPYAHUTEIBbHBIMH.

B mnocnegnue roapl OoTMedaeTCs WHTEHCHBHOE HapacTaHUE HETATHBHBIX TEHJCHIIMIM,
BO3JICHCTBYIOIIMX Ha COCTOSIHHME 3[0POBBSl HACEJCHHs I0J BIMSAHHUEM KOMIUIEKca (PakTopoB
okpyxarwmeit cpeabl. [lpouecchl apummzanuu u AepuIUTa NPECHOW BOABI OOYCIOBUIH
JerpajalMio IMPUPOJHBIX OSKOCHCTEM CeIbCKOM MecTHocTM Kapakannakcrana, KoTopas
BBIPAa3WJIach B Pa3BUTUU OMyCThIHMBaHUA. Ha obcoxiem gHE ApaabCKOro MOpsS B CBSI3U CO
ciabplM  pa3BUTHUEM JIAHAMIAQTHBIX  KOMIIOHEHTOB  (OpMHUpPYETCS IecCHYaHble  Tpsbl,
MIPUYPOYCHHbIE K TMOBBIIIEHHBIM (opMaM peibeda, 4To 4YacTo OOYCIaBIUBAET IbLIe-COJe-
BbIHOC. (OCHOBHBIMH KOMIIOHEHTAMH COJIC-IIBLUTM  SIBJISIOTCS  CyiabdaT MarHus, KaJblus
OukapOOHAT, XJOpUJ HATpHsl, W3 HUX, JBE TIOCIEIHHE COJIM CUUTAIOTCA YPE3BBIYAIHO
TOKCUYHBIMHU.

B pe3ynbpraTe mpouCXOAMT 3arps3HEHUE BCEX KaTErOPHUMl MUTHEBBIX BOJ, YTO OTPAXKAETCS
Ha COCTOSIHMU 370poBbs Miojeil. Tak, mo manubeiM O.A. ATaHHSI30BOM U Jp. B OacceiiHe peku
dopmupyercs 0,46 kM> HPOMBIIIEHHBIX CTOUHBIX BOJ, 0,37 KM> KOMMYHAIILHO-OBITOBBIX, OKOJIO
35,0 xM? KOJUIEKTOPHO-ApPeHaxHbIX, 0,23 KM’ CTOYHBIX BOJ CEIBCKOXO3SHCTBEHHOTO
IPOM3BOJICTBA U 2,3 KM TEMIOIHEPTeTUKH U T.J1. HerocpeacTBeHHO B AMyIapbio U €€ MPUTOKK
otBoUTC 8,5 KM’ KOJUIEKTOPHO-ZIpeHaXHbIX, 90,0 MiIH. M MPOMBIIUIEHHBIX, 195 MIH. M
KOMMYHAJILHO-OBITOBBIX CTOUHBIX BOJI, CEIbCKOXO3AHCTBEHHOE BOJOOTBEACHHE — 125 MIIH. M.
Taxoke, Ha 1 Ta opomaemMoii 3eMiM MocTynaer exeroaHo 13-25 1/ra coneit. bonee Toro, Bce 3tu
aHTPOIIOT€HHbIE KOMITIOHEHThl BELIECTB B COCTaBE aMyAapbUHCKON BOJbI eImie OoJjblie
YCUITUBAIOT CBOE BO3JICHCTBHE OCEMAIONIMM 3]IeCh coliecoiepkarieit mpuibto (1,0-3,2 T/ra) us
ocylieHHOro s1Ha Apaina [1]. Bce 3TO €cTeCTBEHHO BBI3BIBAET, B IEPBYID OUYEPE]b, 3aCOJIECHHE
nous. K aToMy emie npuaraercst X03sICTBEHHAs IEATENBHOCTh MECTHOIO XapakTepa, 4TO B
COBOKYIHOCTH MpPHUBOJUT K JAETpajalliyd HE TOJBKO NPUPOJHBIX CHUCTEM, HO M YXYIIICHHIO
310pOBbsl JIIOJEH. B Takoll cuTyaluum COBOKYIIHBIE BO3JEHCTBHSI IPHUPOIHO-IPKOHOMUYECKUX
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(akTOpOB MOXKHO paccMaTpuBaTh, KaK OJKOJIOTWYECKUH KpHU3UC TJI00ATBHOrO MaciiTada.
Bo3znelicTBus Takoro xapakrepa HaOTIOJAIOTCS HE TOJBKO B KU3HEICATCILHOCTH OTAEIBHBIX
OpPraHU3MOB, HO U CUJIbHO M3MEHSIOT )KU3HEHHO Ba)KHBIE MTapaMeTPhl T€0IKOCHUCTEM.

Lenpto  uccnegoBaHUsT  CUMTACTCS, H3YYCHUE  TEPPUTOPHAIBHOM  OpraHU3aIuu
MIPOM3BOJICTBA B CENbCKUX paiioHax Pecryonmku KapakanmakcraH, ¢ yuérom nemorpadudeckon
CUTYyallMM PEruoHa, a TaKKe MPUMEHEHNE COBPEMEHHBIX METOJ/I0OB MCCIICAOBAHUS Il U3YYCHUS
COIMAITLHO-JIEMOTpapHUECKON CUTYyalluu B CeIbCKON MecTHOCTH PecnyOnmku Kapakanmakcras,
U HaMETUTh IIyTH CMATYCHHS HETATUBHBIX (DAaKTOPOB, BO3JEHCTBYIOIIUX HA COIHAIBHO-
SKOHOMUYECKHE CHUCTEMBbI TaK, 4YTOOBI 3Ta CHCTEMa MOTJIa CIYXHUTh KU3HEACITCIbHOCTH
OyIaylmuX MOKOJICHUH, CHa0Xas KX TPOAYKTaMHU TIEPBOM HEOOXOTUMOCTH.

B pesynprate wuccnenoBaHus ObUIM NPUMEHEHBI CPABHUTEIBHBIE W MaTEMaTHYECKUE
METO/IbI, METObl aHATN3a U 0OPAOOTKH CTATUCTUYECKUX JTAHHBIX.

OcHoOBHAast 4aCThb.

Pecny6nuka KapakaimakcTan zaHMMaeT miuomans B 166,6 Teic. km?, T.e. Gonee 37%
Tepputopun Y30ekucrtaHa, cBbimie 10% Bceil miomiaael cpenHeaznaTCKUX pecnyOnuk. 31ech
HMMEIOTCS TIpeIBapUTEIIbHBIC JaHHBIE OTPOMHBIX 3aI1acOB MPUPOIHOTO ra3a, HedTu, Oyporo yris,
MOBAPEHHOMN COJIM, IIEMEHTHOTO CBIPpbS W JPYIHX BHJOB CTpOUTENbHOTO Marepuana. [lo
COBPEMEHHBIM T0/ICuéTaM, HO €IIe He MOJHBIM JJaHHBIM Ha 1010 KapakanmakcTana mpuxo uTcst
6onee 20% opomaemoro 3emenbHOoro ¢onna u 48 % mnacTOMIIHBIX PECYpCOB, a TaKXKe
rpoMajiHble 3amackl OEHTOHWTOBOTO W TJIAYKOHHTOBOTO ChIphsi PecnyOnmku VY30ekucras.
Heob6xomumo Takke WMETh B BHJy, UYTO YYTEHHBIE 3amackl Oyporo yris B aKBaTOpUHU
ApaslbCKOTO MOpsl COCTaBIsAET 7,2 MIPA. TOHH, & IPEIBAPUTEIIbHBIEC 3aIIaChl JKEIIE3HOW pyJIbl B
TebunOymakckoMm parioHe mpeBbimaer oosiee 17 mapa. ToHH. OY4EeBUIHO, YTO MHOTOYHUCIICHHBIC
OTKpPBITHSI HOBBIX, KpPYIMHEWIIUX, B TOM UYHCIE€ U pAda YHUKAIbHBIX, MECTOPOXKIECHUMN
MIPUPOJHOTO Tra3a Ha YCTIOPTE, BHICOXIIEM JHE ApalbCcKOro MOpsi U He(TerazoKOHAEHCATHOTO
CBIPbSl HA CEBEPHOM YPre NoJHOCThIO MOATBEPKIAIOT TAKOW MPOTHO3.

HuzoBbke pexn AMmynapeu, Kak U O0acCeiHBbI IPYrux KPYMHEUIIUX PeK MHUpPA, ObLIO OJHUM
U3 JpPEBHEHIINX 0YaroB OPOIIAEMOTO 3eMJICAENUsi U TYCTO3aceleHHBIX pPernoHoB. OIHAKO B
CHIIY TMPHUPOIHO-IKOJIOTHUECKUX OOCTOSTENHCTB OHA CHUJIBHO TOJBEPraercsi OMyCTHIHHBAHUIO,
YTO OTPULIATENBHO MOBJIMSIO Ha JIIOJHOCTh TeppUTOpUU U pacceneHus. [lo crarucruyeckum
naHHBIM Ha Havaso 2020 roga 3meck npokuBasio 6osiee 1,9 MIIH. 4eoBeK, T.e. IO CPAaBHEHHUIO C
1959 r. ux KOJIMYECTBO YBEIMYUIIOCH TOYTH B 4 pasa.

B cBsi3u ¢ 0HOCTOpOHHEW crielManu3aled HapoJHOTO Xo3siicTBa Kapakannakcrana, B
YHCIIEHHOCTH HaceJeHMsl MpeobiasaeT CelbCKoe HacelIeHHe, KOTopoe cocTaBisieT 957,3 Thic.
yenoBeK. OCHOBHBIM (haKTOPOM pOCTa HacelieHUsl Bcerja ObLIO €ro €CTECTBEHHOE JBH)KEHHE.
OpHako, KaKk W B JPYrHMX peruoHax, Tak U 37€Ch B MOCIEAHHE TOAbl OTMEUACTCS CHIKEHUE
o0uux ko3¢ uIMeHToB poxkaaeMocTu. HebnaronpusarHas conpanbHO-IKOJIOTHYECKAs CUTYAIUs
MOBJIMSJIa Ha XapakTep MEXpalOHHOro OOMEHa HaceleHMs, KOTOPBIH B TMOCIETHUE TOIbI
CKJaJabIBaeTCsl SBHO He B mojib3y Kapakanmakcrana. 3aech oO0mMe mapaMeTpbl Kak
€CTECTBEHHOT0, TaK M MEXaHUYECKOTO [BIKEHHUS HaceleHUs MaJaloT. JTO HE MOXKET He
OKa3bIBaTh BIUSHUE W Ha XOJ COLMAIbHO-IKOHOMUYECKOTO Pa3BUTHUS pailoHa, HA TUHAMUKY
YUCJICHHOCTH HACEJICHUS U €r0 PacCelICHHeE.

Hacenenue pecrnyOnuku, B YaCTHOCTH CEIBCKOE MO aJIMUHUCTPATHUBHBIM pailoHaAM M IO
30HaM pa3MeIIaeTcsl HEPaBHOMEPHO. ODTO CBSI3aHO C pa3IMuyMeM MPUPOJIHBIX YCIOBUU U
OCOOCHHOCTSIMU 3aCENICHHUs, a TAaKXKEe OCBOCHHEM U OTIENbHBIX ee yacTel. [logaBistomnias yacTb
CEJIbCKOTO HACeJICHHsI pa3MelleHa Ha OAa3UCHBIX TEPPUTOPHUSX, T.€. B AelbTe AMyJapbu, rie
UMEIOTCs OJaronmpusTHbIE YCIOBHS JUIS Pa3BUTHSI CENBCKOTO XO3SMCTBA, a Oojblias 4acTh
MYCTBIHU HE 3aceneHa [2-5].

Kak wu3BecTHO, B TOABI HE3aBUCHMOTO JEMOKPATUYECKOTO PAa3BUTHUS Y30EKUCTaHA
MPOU30IILIN CYILIECTBEHHBIE M3MEHEHUsl B PacHpe/ie]ICHUU HACEJCHMs, 3aHATOT0 B PA3IMUYHBIX
OTpacisiX XO3SIMCTBEHHOTO KOMIUIEKca cellbckoid wmecTHocTH Kapakanmakcrana. Beipocna
3aHSATOCTh B OTPACIsAX HEMPOU3BOJCTBEeHHOU cheppl. Ecnu B 1959 r. B HEmpoW3BOACTBEHHOM
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cdepe 6bu10 3aHsATO TpuMepHO 10%, To 2020 1. — y*x*e 601ee 30,0%. [Ipu 3TOM OonepexarmumMu
TEMIIAMU POCJIA 3aHIATOCTh HACEJIEHUS B CEIbCKOM MECTHOCTH HE TOJIbKO B OTHOCUTENIBHOM, HO U
B a0COJIFOTHOM BBIPQXCHUU CO3/1aBasi YCIOBUS JJIsl pOCTA HACEJICHHBIX IMYHKTOB, LEHTPAIbHBIX
ycaied, X03sHCTB pa3IndyHON TPONU3BOJCTBCHHOH CIICIIMATN3aIlH.

CrnoxuBliasics B pe3yJbTaTe JUIMTEIBHOTO Ipoliecca, KapTHHA pa3MELIEHUs] CEIbCKOro
HACEJIEHUS U HACEJIEHHBIX IIYHKTOB OTPa)kKaeT BIMSIHHUE CaMbIX pa3HOOOpa3HbIX (akTOpOB, U Ha
dbopmupoBaHHe pacceleHuss WX ObUloe BO3JCHCTBHE, W Ha MPeoOpa3oBaHHE CEIbCKOM
MECTHOCTH, MOJKHO TMPOCIEIUTh KaK Ha CETH IOCEJIeHWH, TaK W Ha OOJHMKEe OTAEIbHBIX
HACEJIEHHBIX MIYHKTOB TOPOACKOro Tumna. OJHaKo B CI0XHOM CILIETEHUH (DAKTOPOB, BIMSIIOIINX
Ha paccesieHue B CEJIbCKOM MECTHOCTH, ONPEACIAIOUIUM, B KOHEYHOM HUTOTE, SIBISETCS YPOBEHb
Pa3BUTHS U Pa3MEILEHUS TPOU3BOIUTENBHBIX CHIL.

Pa3BuTHe Npon3BOIUTENBHBIX CHII U MPOIecC OOIIECTBEHHOTO pa3/iesieHus Tpyda BhI3Baia
pasnuuHble (GOPMbI HACENEHHBIX MYHKTOB B CEIbCKOM MECTHOCTH, MX (DYHKIMOHUPOBAaHUE U
pazMenieHne. OcoOEHHO BelMKa B 3TOM OTHOILIEHUH pOJIb TEPPUTOPHAIBLHOTO pa3esieHus
TpyZa.

CkazaHHO€, MOKHO MPOUJUTIOCTPUPOBATh BIMSHUEM Pa3IMUYHBIX OTpacieil mpou3BOICTBa
Ha (opMbl M MacmTaObl CEIbCKOTO PACCENEHUs Ha Pa3IMYHbIX JTanax pa3BUTHS
MpOW3BOIUTENRHBIX cull B PecmyOomuke Kapakanmakcran. OmgHOW M3 0O0mMUX TEHICHIUN
pa3BUTUS TPOU3BOJUTENBHBIX CUJI SBJISETCS WM3MEHEHHE COOTHOIIEHUS MEXAY CEJIbCKUM U
TOPOJICKUM HACEJICHHEM, KOTOPO€ OCOOEHHO PE3KO OTIMUYMIUCH MEXTy nepenucsimu 1959-1989
r.r. Tak kak MexJy MepenucsMu oOllee 4YHCIO CelIbCKOTO HaceleHHs B aOCOIIOTHOM
HcUHciaeHun cocraBwio 815,9 Teic. yenoBek, T.e. 50,2% oT 0OIIEr0 KOJMYECTBO HACEJICHUS
pecryOIuKH.

I[lo wmepe pocta NPOU3BOAUTENBHBIX CHJI CEJIbCKOW MECTHOCTH U  MOBBIIICHUS
SKOHOMUYECKOW 3PEJIOCTH PETHOHOB, OyIeT MPOUCXOAUTH Tporiecc auddepeHIuanim
HSKOHOMMYECKUX YCIOBUI U POpPMHpPOBAHUE KPYIHBIX HACEICHHBIX MYHKTOB, B MIEPBYIO OUEpelb
B CTapOOCBOEHHBIX OpPOIIAEMbIX pailOHaX FOXKHOM 30HBI PecIyOJMKH, a B MEPCHEKTUBE B ATOT
mporiecc, Bce 0oJiee aKTMBHO BKJIIOYAIOTCS CeBEepHbIe paiioHbl Kapakanmakcrana. I[lpu stom
clielyeT OTMETUTD, YTO MPU OCBOCHHUU ellle HeoOXKUTHIX ceBepHBIX pailoHoB Kapakanmakcrana,
BO3HHMKAeT HEOOXOJUMOCTb pelIeHUs psAl HHPPacTpyKTypHBIX 3adad. B astux paiioHax Ha
XapakTep pacceieHusl, U Mpexae BCero, Ha AMHAMUKY HACEJIEHHBIX MECT 3aMETHOE BO3JIeCTBHE
OKa3bIBaeT CoIlMaJbHO-IeMorpaduueckas curyanus. B 3TOM  OTHOLIEHHH  UMEIOTCS
OCOOCHHOCTH, TaKue KakK II0JIOBO3pAcCTHasl CTPYKTypa HACEJICHUS, COOTBETCTBHUE MECT
MIPUJIOKEHUS TPY/A U BUJIOB JIEATEIHHOCTU K YPOBHIO Pa3BUTHS HACENEHUS U T.1.

B 31X ycnoBusix BOCIPOU3BOJACTBO paboyell CHIIbI IUKTYET JBa OCHOBHBIX HAlpaBICHUS
COBEPIICHCTBOBAHUS PACCEICHUS: ) YKPYIHEHHE CEIbCKUX M FOPOJCKUX HACENEHHBIX MYHKTOB
MyTeM OpraHu3anuu KOMQOPTHBIX YCIOBUM NpOXKHUBaHUS; 0) CO3IaHUE B3aUMOCBSI3aHHBIX
TPYIIOBBIX CUCTEM pacCeeHHs ¢ BKIIOYCHHEM TOPOJICKUX U CENIbCKUX HACEJICHHBIX MYHKTOB B
OpraHu3aIHI0 KyJbTYPHO-OBITOBOTO OOCITY>KUBAHUS U T.1.

CoBpeMeHHOE COCTOSIHUE MPOU3BOJCTBEHHO-AEMOrpaQUUecKoil CUTyallil B CEIbCKOM
MectHocTH PecnyOnukm KapakanmakcrtaH moOKa3bIBaeT, 4YTO CErOAHs CTaHOBUTCA Ooliee
IPEANOYTUTENBHBIM COCPEIOTOUUTH CEphl YCIYT TOJIBKO B KPYIHBIX ropojax. B pesynbsrare B
cpeaem Ha 10-20 Teic. yenosek B Kynrpaackom, MyitHakckoM n TaxTakynbIpckoMm paiioHax,
3anuMaromux 80,7% teppuropun KapakanmakcraHa, IpUXOAUTCs Bcero okojo 10 Toproseix
pEANPUATHH.

[TosToMy, yuuThIBas Bce MpOOJIeMBbl, CIOXKHBIIHECS B cdepe yciayr, OyayT H3ydeHbI
HaJIM4YMEe CceTH o0meo0pa3oBaTeNbHbIX IIKOJ, MEJUIMHCKAX M KYJIbTYpPHO-OBITOBBIX
YUpeXKICHUH, TPEANPUSTHH TOPTOBOrO OOCITYKUBAHHSI HACENCHHUS U JAPYTUX 3JIEMEHTOB c(hepbl
yCIYT, a TaKkke HHPPACTPYKTYpHBIX 00BEKTOB [3, 4].

B 3aBucuMOCTM OT XO3SHCTBEHHOTO OCBOEHHS OTHOCHUTEIBHO JIy4YllE€ 3acEICHBI
TEPPUTOPUU PANOHOB I0XKHOW M LIEHTPAJIBHOM 30HBI, TJ€ IUNIOTHOCTh HACEJIEHUS COCTABISAET OT
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33 10 159 uenosek Ha 1 KM%, a B OT/EIbHBIX HEOONBIIMX apeanax oHa jocTHraer 1o 160-240
4eJI0BeK U Oosee.

Paiionb! ceBepHOM 30HBI KapakannakcraHa UMEIOT IIOYTH OJMHAKOBYIO HU3KYIO IUIOTHOCTD
HacesieHus (2-3 Yel. Ha KM?), IMIIb HAa JMHUU UPPUTAlMOHHBIX CUCTEM M B XOUKEIuicKkoM,
Hykycckom paiioHax MOXKHO BCTPETUThH 0OJjiee BBICOKYIO IJIOTHOCTh HaceneHus. HanmeHsbias
IJIOTHOCTh HaceleHus oTMedeHa B Kynrpaickom, TaxatakynupckoM paitonax (1-2 uen. Ha km?),
a Takke B mpuMmopckoil 3ome (0,7 4enm. Ha 1 kM%) [5]. DTO MOKHO CUMTATh IPOSBIEHUEM
OTPULIATEIILHOM JEATEIBbHOCTH IUIAHOBOT'O XO35IMCTBA U MOHOKYJIBTYPHOM XJIOIIKOBOW CTPaTEruu
MPEeKHUX JieT. VIMEHHO Torza XJIONKY B OCHOBHOM IIpeJHa3Hayaluch T€ 1,3 MIIH. ra HOBBIX
3eMelib, KOTOPbI€ ObUTM OCBOEHBI M BBEACHBI B 000poT ¢ 1965 o 1990 rona.

Tabmuma 1 — JluHamMuka W TEppUTOpPHAIBHOE pa3MeleHue Hacenenus PecnyOnmku
Kapaxkanmakcran
HaumeHoBaHue Bcero HacejieHus1, ThIC. 4eJl. 2019r.B % Kk
paiioHoB 1959 r. 1989 r. 2019 r. 1959 r.

OxxHBII paiioH 166,0 428,8 749,9 334,0
IlenTpanbHBIN pailoH 187,4 529,8 703,6 375,4
CeBepHbIil pailoH 127,5 249.7 379,5 297,6
ApasibCKHil palioH 29,8 27,4 31,3 105,3
Bcero 510,7 1213,8 1869,7 266,1

3acunpe MOCEBOB XJONMKa B OacceilHe AMyaapbu M B JPYrUX PEruoHax MpPHUBENO K
BBICOKOMY YAEIBHOMY BECy XJIONMYaTHUKA, U OH JocTUr 75%, (B MHUPOBOIl mpakTuke
XJIONKOBOCTh ToJielt He mpesbiiaer 50%). Bce 3To HaHecino HemompaBUMBIN yiiepd camoil
MarrHe, MPUBENIO K KCTOIICHUIO TIOYBBI, HAYAJIOCh MAJCHHE YpPOKAMHOCTH HE TOJIBKO
XJIOTTYAaTHUKA, PE3KO U3MEHMWIIACh MIPUPOJIHAS Cpe/ia U OTCIOa CKOMMIIACh Macca IKOJIOT MYECKUX
6en Bo BceM [Ipuapanse [6-9].

OpueHTanuss Ha XJIOMOK MOTSHYyNA 32 COOON CTPOUTENHCTBO HOBBIX MarucTpalbHbIX
KaHaJIOB M BOJOXpaHWINIL. Bce 3Tu BoHbIE apTepHH MPOJIOKEHBI B 3¢MEJIBHOM, THO0 NECUaHOM
rpyHTe, 6€3 ruapousosiuy, B pesyiabrate KI1J[ uppuranuonnsix cereit ynan a 0,52-0,60 [9].

N3-3a Apanbckoro kpusuca, B nocieanee aecstuierue, B Pecnybnuke Kapakanmakcran
BO3HUK CJIOKHBIM KOMIIJIEKC IKOJIOTUYECKUX U COLMANLHBIX MpoOJIeM, UMEIOUIUX M0 YPOBHIO
MOCJIEICTBUSL caMblii maryOHbI xapaktep. Ilponeccel omycThIHMBaHHUS, B 3TOM pEruoHe
MpHOOpETalOT KaTacTpo(UUYEecKUuil XapakTep, OHM MPHUBOJAAT K pa3pylICHUIO PaBHOBECHUS B
MIPUPOTHO-XO3AMCTBEHHBIX CHUCTEMax, K JAerpajalnuud BceX (opM OpraHuyeckoil >KHU3HH, a,
CIIEIOBATEeNIbHO, K CHIDKEHHIO MPUPOJIHO-3KOHOMHYECKOro moTeHiuana KapakanmakcraHa.
Takum obpa3om, HbiHe KapakanmakcTan, ¥Mes: OTPOMHBIE MPUPOTHO-CHIPHEBBIE PECYPCHI, 1O
MHOTHM TOKa3aTeNsIM MPOU3BOJCTBA OTCTAET OT CPeAHEPECIyOINKAHCKOTO YpoBHs. Tak, 37ech
€XEroJHO MPOU3BOAUTCS JHIlb 3,4-3,7% BaraoBOW NPOAYKIMH CEIbCKOTo Xo3siictBa u 1,5-1,7%
MPOIYKIIMH TPOMBIIINIEHHOCTH PECITYOIUKH.

Bmecre ¢ TeM HE0OXOAMMO OTMETUThH, YTO OJHON W3 MPUYUH HHU3KOH IPPEKTUBHOCTH
nmpousBojicTBa KapakanmakcraHa sBisercs e€ CTPYKTypHas HecOalaHCHUPOBAaHHOCTh BHYTPH
OTpacien: npeobnaganue MIPOMBILIIEHHBIX NpEeANPUITHI 1o nepepaboTke
CEJIbCKOXO35MCTBEHHOTO CBIPhSl B YCJIOBHUAX HEJOCTATOYHOCTH BOJHBIX PECYPCOB U OTCIOAA
OTCYTCTBHE €€ MOIIHOW CBHIPhEBOM 0a3bl, B pe3ylbTaTe€ YEro OKOJO MOJIOBUHBI BBO3UMOIl B
pecnyONuKy TMPOAYKIUU TMPHUXOJUTCS Ha TOBaphl HApOAHOro moTpedineHus. Bce 310
OTpUIIATENILHO  CKa3bIBaeTCsl HE  TOJBKO  HA  HOPMAmbHOM  (PYHKIIMOHHPOBAHHUU
nepepadbaThIBAIONINX OTpacieil MPOMBIIIUIEHHOCTH, HO U Ha YJOBJIETBOPEHHU MOTpeOHOCTEH
HACEJICHUS MPOyKTaMHU MePBOIl HEOOXOAUMOCTH.

3a nocjaeaHue ToJibl YpOBEHb APalIbCKOTO MOPsI PE3KO CHU3HIICS, a TaM, IJ€ ele HEITaBHO
[[apCTBOBANIM BOJIHBI, MOYTH Ha 3,5 MIH. ra oOpa3oBanach MbUIbHAS JKapKas ITYCTBIHSA,
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HapeuyeHHas «Apajkymamu». B ocTaTkax Mopsi, Ha €ro BBICOXIIIEM JHE HAKOTUICHBI MUJLTAAPAbI
TOHH SJIOBUTBHIX COJICH, MECTUIUAOB, repOunuaoB, B Tom uucie /T, nmomaBmmx crooma B
TEUEHHUE JEeCATUIETUH BMecTe C TOH BOJOMW, KoTopas cOpackiBajach B pekd ¢ moien. Takum
o0Opa3om, SI0BUTON XMUMHEH oTpaBiieHa 3emiisi [Ipuapaibsi, 4TO TakKe BHECIIO OINpe/eIeHHBIN
OTIIEYATOK HA JIIOJHOCTh TEPPUTOPUN U XO3AMCTBEHHYIO JIEATEIILHOCTh HacelieHus. B MyiiHake
U B JIECATKE APYTUX HACEICHHBIX IYHKTOB YHUCIIO JKUTENEW 3HAYUTENIBHO COKPaTUJIOCh, a
HEKOTOpble€ HacelleHHble MNyHKThl (Ypra, AkOeTkell M Jpyrue) UCHe3Id C KapThbl
Kapakanmakcrana.

Takoil xapakTep pacceseHus HaceIeHHs MOPOXKIAeT HECOOTBETCTBUE MEXKAY 3€MEIbHBIMU
U TPYIOBBIMH  pecypcaMM W  OTPULIATENbHO  CKa3bIBA€TCSl HA  BOBJEUYEHUU B
CEJIbCKOXO3SIMCTBEHHBI 000pOT pe3epBOB INPOU3BOJACTBA. B CBs3M ¢ 3TuUM mpeacTaBiseTcs
BO3MOXHBIM TEPEHECEHHE OMOPHBIX LIEHTPOB TEPPUTOPUAIBHON OpPraHM3alMy IPOU3BOJICTB B
I0’)KHBbIE paliOHBI, TJ€ WMEIOTCSA OJaronpusTHbIE YCIOBHS JUIsl OCBOEHHUS 3€Mellb U CO3JaHUs
HOBBIX HTHPPACTPYKTYPHBIX OOBEKTOB.

3HAUUTENbHBIA POCT MPOU3BOIUTEILHOCTH CEJIbCKOXO3SIIICTBEHHOTO TPYZa, MOXKET ObITh,
JOCTUTHYT JHUIIb Ha 0a3e OoJiee palMOHAIBHOTO pa3MEUICHHs] U TMOJHOTO HCHOJb30BaHUS
TpyHoBBIX pecypcoB. B PecnybOnuke Kapakanmakcran HacelneHue TpYAOCIOCOOHOro BO3pacra
MOMOJHAETCST ObICTphIMH TeMnaMu. M3 oOmieil 4MCIeHHOCTH TPYAOCIOCOOHOTO HaceleHus
yyaluxcs IIKOJ, CPEeIHUX CHEelHalbHbIX Y4eOHBIX 3aBeIeHHMI M BY30B cocrtaBisieT 13-15%.
Bonee 2/3 TpynoBeIX pecypcoB IPUXOAUTCS Ha OO CEIBCKOW MECTHOCTU. Ecin ydecTs Hy )bl
COLIMANIBHOM Cepbl U CTPOUTEIHCTBA HA CEJie, TO JJISl CEIbCKOXO3MCTBEHHOTO MPOU3BOJICTBA
ocraercs Ooyiee TOJOBUHBI UX, (AKTUYECKH K€ M3 HHUX IMOCTOSHHO paloTalT Ha
CETCKOXO3SUCTBEHHBIX MNpeanpusaTusax Toabko 200-230 Teic. dYemoBek. Takum 00pazom,
3HAYUTEIIbHAS YaCTh TPYJAOBBIX PECYPCOB CEIbCKOM MECTHOCTH HE UCIOJIb3YETCS.

B Hacrosiiee BpeMsi B CEIbCKOM XO3SIICTBE B II€JIOM Harpy3ka MOCEBHOM IUIOMIAAM Ha
OJIHOTO YEJIOBEKA COCTaBJIAET 2,5 rekrapa, a B TypTKyJlbcKkoM, bepyHuiickoM, AMyIapbUHCKOM,
XomkeinnHCcKOM paiionax meHee | ra. Ilostomy yTBepkaeHHe O TOM, 4YTO OyATO OBI
COOCTBEHHBIX TPYAOBBIX PECypcOB Uil OTpaciel HEeIOCTaTOYHO, Ha Hall B3IJIAL, SBHO
HeoOocHOBaHO. bojee Toro, cempckoe TPyIOCTIOCOOHOE HACEIICHHE W B TIEPCIIEKTHBE OyIeT
SIBJIATbCS MCTOYHHKOM TIOJHOTO M YCTOMUYMBOrO obecriedeHus: paboueld CUIIOW AJsi pa3BUTHUS
arponpoOMBIIUIEHHOTO MPOU3BOACTBA U BCEX APYTUX OTpaciiel pecrnyOIMKaHCKONH S9KOHOMHUKH.

Hpyroe nemno, 4ro W ceiluac, U B JaibHEilIeM MNOTpedyeTcss BHYTPU PECIYOJIMKH
nepeceneHue paboueld cuibl. B I0KHOH, cTapoopoimiaeMoil 30HE, HampuMep, IHOYTH He
HcYeprnaHbl Pe3epBbl NAaXOTHO-IMPUTOAHBIX 3€MENb. 3/1€Ch JTAaBHO OCBAaMBAarOTCA KBIPKKBI3CKHIA,
JKambackalMHCKUH U JpYTHe MacCHBBI, a TAK)KE OPraHM30BaH HOBBIN DJUTMKKAJIMHCKUI PalioOH.

Ha rpanunax AmyaapbuHCKOTO M XOKEUIHIICKOTO palOHOB OTCYTCTBYIOT OOIIMpHBIE
cBOOOAHBIE MaccuBBL. Ho B 30HE OpollleHUsI UMEIOTCSA HE 3aHAThIE MO/ MOCEBHI 3€MJIU, KOTOphIE
MIPH MPOBEICHUU HEOOXOAUMBIX METHOPATUBHBIX PA0OOT U YIYYIlIEHUU TUIAHUPOBKU HACETICHHBIX
MTYHKTOB MOT'YT ObITh OCBOCHBIL.

B ceBepHbIX paifoHax, B 4acTHOCTH MyIHHAKCKOM, JOIMOJHUTENbHAS MOTPEOHOCTH B
paboyeil cuie HOCUT HMHOM XapaKTep: HMEIOTCS OTPOMHBIE CBOOOJHBIE MAaCCUBBI 3eMelb,
OCBOEHME KOTOPBIX MPOBOAMTCS B OCHOBHOM TIOJI TIOCEBBI 3E€pHOBOJCTBA U JIPYTUX
CEJIbCKOXO035MCTBEHHBIX KYJIBTYP.

Takum oOpa3om, HanMuWe HEOCBOEHHBIX 3€MENb U PE3EPBBI TPYAA B TEPPUTOPHATHLHOM
OTHOILIEHUM He Be3Jie coBmajaioT. Hampumep, B 1okHON 30He mmeercs 6osiee 50% TpynoBbIX
pecypcoB U TOJNBKO 26% MaxOTHO-NPUTOJHBIX 3€MEJb, 2 B CEBEPHON U IIEHTPAJILHON 30HE XKe
pasmemieHo 47% TpynoBbIXx pecypcoB U 71% mnaxoTHO-pUTOJHBIX 3emenb. [losTomy ans
OCBOEHHS KOJIOCCATBHBIX 3€MENIb CEBEPHBIX PAOHOB BHITEKAET HEOOXOAMMOCTh Y4eTa BIHSHUS
IKOJIOTO-P)KOHOMUYECKUX (DaKTOPOB JJIsi TIOJHOTO WCIOJIb30BaHUS BHYTPEHHUX pPE3EPBOB
XO3SIICTB, a TaKKe IEepPEpacHpe/ieICcHNe HACEIEHUSI MEXAY HMPUPOAHO-I3KOHOMHUYECKUMU
paifonamu, 00ecrednT NHTEHCUBHOE Pa3BUTHE MTPOU3BOJICTBA U CO3JaAyT HOBBIE PE3EPBBI TPyaa
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pPa3BUBAIOIIMXCS  OTpacieil  XMMHUYECKOH, Tra30BOH, HEPTAHOW MNPOMBIIIJICHHOCTH H
CTPOUTEIIBHON UHYCTPUH.

Ha coBpemeHHOM »73Tame  CONMAIbHO-3KOHOMHYECKOTO  pa3BUTHA  PecrmyOmuku
KapakanmakcTan BOAHBIE pecypchl  SIBISIOTCS BaXKHBIM  (DAKTOpOM,  ONPEACISIONIUM
TEPPUTOPUAIBHYIO CTPYKTYPY M  CIELMAJIM3alMI0 XO034WCcTBA M, B TO JK€ BpeMs
OTPaHUYMBAIOIIUM pPa3BUTHE HEKOTOPHIX M3 HUX. Hamm pacueTsl MOKa3blBalOT, YTO B 30HE
BinusiHus FOxnoro Ilpuapanbs HacuuThiBaeTcs Oosiee 2,9 MIIH. ra 3eMeib, NPUTOJHBIX JUIS
OpOLICHHUS, TOTAa KaK COOCTBEHHBIX BOJHBIX PECYPCOB XBaTaeT TOJHLKO Ha opouieHue 1/3 gactu
3TUX 3€M€Jb. JTO CBHUJETENBCTBYET O TOM, UTO B ONMKallIMe NECATHIIETUS MECTHBIE PECYPCHI
BOJ Oy/IyT HEAOCTATOYHBIMH, & YPOBEHb APaJIbCKOT'O MOPSI MOKET TIOHU3UTHCS, CIIe HIXKE.

KapnunaneHoe pemeHne BoIHOW mpoOieMbl B OacceiiHe AMynapbu Hapsay C IPYTHMHU
CBSI3aHO M C MEX0acCeHOBBIM IepepacipeieieHUeM BOJ U OXPaHOW BOJHBIX PECYPCOB MyTEM
IpUMEHEHHsI Oosiee peHTaOeIbHBIX TEXHOJIOTMH BoJOCHaOXkeHUs U opoiieHud. [loatomy
COBEPIICHCTBOBAHNUE TEPPUTOPUATIBHON CTPYKTYpPbl arpONpPOMBIIIJIEHHOTO KOMIIJIEKCA OKaXeT
3HAYUTENILHOE BIMSHUE Ha JajibHElIlIee pa3BUTHE IPOU3BOAUTENBHBIX chil pernoHa [10-12].

HcromieHne BOJHBIX pPECYpPCOB CO3Ja€T 3HAUUTENbHBIE TPYAHOCTH B PAa3BUTHH H
pa3MelieHnu OTpacieil arpornpoOMBIIUIEHHOTO KOMILJIEKCAa B Psi€ MPUPOIAHO-3KOHOMHUYECKUX
30H, OpPraHu3alMi BOJOEMKHX oOTpacieil mpousBoiacTBa. Hambosee ciiokHOE NOJ0XKEHUE C
BOJIOCHA0)KEHHEM CKJIaJbIBaeTCs B ceBepHOM yactu PecmyOnmuku KapakanmakcTaH B CBS3H C
MHTEHCUBHBIM Pa3BUTHEM OPOIIAEMOT0 3eMJIeAeisl B KpyNmHOM Macmitade. B cBs3m ¢ 3tuMm,
OJIHOM W3 BaXHEHIIMX 3a7ad SBJISETCS IOBCEMECTHOE OrpaHMYEHHE IOCEBOB BOJOEMKHX
KyIbTYp U TMpeKkpalieHue coOpoca BoJ B O€CCTOUHBIE BOJOEMBI, pallMOHAIM3AIMS UX
IIPOMBIIIIJIEHHOTO U CeJIbCKOXO035IIICTBEHHOTO UCMOIb30BaHNUs1, SKOHOMUS MPU OPOILIEHUH.

Kak u3BecTHO, pasBuTHE Npou3BoiAcTBa KapakaimmakcraHa B IMOCIEIHUE TOJBI LIJIO B
arpoNpOMBIIUIEHHOM  CEKTOpe, 10 IIYyTH pAacUIMpEHUs IallHW, COIPOBOKIAIOLIEHCS
MHTEHCUBHBIM MEJIMOPATUBHBIM CTPOUTEIBCTBOM M OCBOEHHMEM MacTOuml. B Toxe Bpems B psne
TPYAOU3OBITOUHBIX PAOHOB PECIYOIUKHU MOTYYUIN IPEUMYIIECTBEHHOE PAa3BUTHE OPOIIAEMOE
3eMJie/ieNine, OTPaciyd IMPOMBIIIJIEHHOCTH IO NepepabOTKE CEIbCKOXO3SHCTBEHHOIO CBIPbS U
IIPOMBIIIJICHHOCTh CTPOMTEIbHBIX MaTepHaloB. B palioHax e TpaJuIMOHHOTIO MaCTOMUIIHOTO
’KMBOTHOBOJICTBA POCT IOT'0JIOBbSI OBELl HE Beeria 00ecreyrBaICs OBBIIIEHHEM KOPMOEMKOCTH
nacTOMIl, a B pallOHaX PHUCOCESIHUSA IMPUPOCT MOCEBHBIX IUIOIIAJAEH CEIbCKOXO3SMCTBEHHBIX
KyJbTYp HE COOTBETCTBOBAJI HAJIMYHUIO BOJHBIX PECYpPCOB. DTO MPUBOJIMWIO K OOOCTPEHUIO
9KOJIOTUYECKON CHUTyallud W CHW)KEHUIO SKOHOMHUYECKOW 3((eKTUBHOCTH Mpou3BojACTBa. B
pe3yspTaTe HE KOMIUIEKCHOW IPOCTPAaHCTBEHHOM CTpPAaTerMu B OTHOIICHHH DPErHOHAIBHOU
SKOHOMHUKM B CTPYKTypEe arpapHoOro cekropa mpeoOnajaly aKLEeHTbl MOHOKYJIbTYPHOIO
HaIIPABJICHUS: BO3/IEJIBIBAHNE XJIONYAaTHUKA, BHEAPEHUE BOJOEMKHUX KYJIbTYp, HAIIPUMED, PHUCA, B
YCIOBUSAX UpPE3BbIYAlHONM HEXBATKM BOJOMCTOYHUKOB. [Ipm 53TOM IJ10J00BOILEBOACTBO,
KMBOTHOBOJICTBO DPa3BUBAJIUCh HEpalMOHAIBHO 0€3 ydyeTa COOTHOLIEHHH CceBOOOOpPOTHOM
KyJIbTYpbl W OCBOEHHS KOPMOBOH ©0a3bl, YTO MpPHUBEJIO K YCHJICHHMIO HAIPSDKEHHOCTH B
oOecrieyeHUH HacelleHUs] NPOAYKTaMU IMUTaHMs, a repepadaThIBAIOLIMX OTpacieil — ChIpbEM.
[IpakTuyeckn HEpa3BUTHIM BO MHOTHX XO3SMCTBaX OCTaJOCh BO3JIEJIBIBAHHUE OBOIEOaX4YEBBIX
KYJBTYD.

OnHo#l M3 mpuYMH 00pa30BaBIIUXCSA JUCHPONOPLUN B PasBUTHM arpapHoOro CeKropa
SBJIIETCS IPEUMYLIECTBEHHO OTPACJIEBOM MOAXOJ K PELIEHUIO XO3SHCTBEHHBIX 3a/1a4, HEAOYUET
BCel TITyOMHBI PHIHOYHBIX OTHOLIEHWH U BHYTPEHHEH CHelM(UKY perHOHAIBHOTO COIUATBHOIO
¢dakTopa. AHaNM3 UCMOJIB30BaHUS, CO3JAHHOTO B PecIyOJIMKe MPOU3BOACTBEHHOIO MOTEHIMANA,
MIOKa3bIBAET, YTO B PAJIE €r0 3JIEMEHTOB MIPe00IaIaloT SKCTEHCUBHbBIE TEHCHIIMH, TOPOXKACHHBIE
HEJOY4YE€TOM KOHKPETHBIX YCIOBUH IIpUM pa3BUTHUM U pPa3MEIICHUH [POU3BOJACTBA U
MHPPACTPYKTYPHBIX OOBEKTOB.

BriBoabI.

CdopmupoBaBmiascs Ha Teppuropun Pecnyonuku Kapakanmakcran cTpykTypa U
CHELMANN3alNs  CEIbCKOXO3HCTBEHHOIO IPOM3BOJCTBA, IIPEJACTABIEHHOTO B OCHOBHOM
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XJIOIIKOBOJICTBOM IIPU OTHOCHUTEJIBHO MajOM YJEJIbHOM BECE JIIOLEPHOBOIO CEBOOOOPOTA,
SIBJISIETCS, HA HAlll B3IJISL, OAHOM U3 OCHOBHBIX IPUYMH CHM)KEHUS MEJIMOPATUBHOIO COCTOSHUS
OpOLIaeMbIX 3€Melb M HEA0OOpPOB  CEIbCKOXO3SIMCTBEHHOW mpoaykuuu. Hapsmy ¢
BbIIIEHA3BAaHHBIMHU (PAKTOpaMu OJHHM U3 (HPaKTOPOB HU3KOH 3(pdekTnBHOCTH OOIIECTBEHHOTO
IIPOM3BOJICTBA SIBJISIETCSI €r0  CTPYKTYpHas HecOaJlaHCHPOBAaHHOCTb BHYTPU  OTpACIEH,
npeobaaHue OTpacieil MPOMBIIIJICHHOCTH 10 NepepadoTKe CEIbCKOXO3IHCTBEHHOTO CHIPhS B
YCIIOBUSAX  HEXBAaTKU  BOJOMCTOYHMKOB JJIsi  CO3JAHMS  MOILIHOW  CHIpbEBOM  0a3bl
nepepadareIBaronieii MHAYCTpUU. B pesynbrate co3maérest aucOanaHCc HA TPEINPHITHSIX, T
SKOHOMMYECKHE MEXaHU3Mbl HE CpadaTblBalOT, a »J3TO BbI3BIBAET HEYBEPEHHOCTh W
HEYCTONYMUBOCTh B cepe CHAOKEHUSI.

Bce 310, Kak HaM mpezacTaBiseTCs, SABISETCS OJHONW W3 OCHOBHBIX IPUYUH HEZOOOPOB
MPOJYKIIUH, HEJIOMCIOJIb30BAHUS MOIIHOCTEM NIpPHU BBICOKOH TPYIOU30BITOUHOCTH, OYaroM
o0ocTpeHusi 3KoJoruueckoi HampsbkeHHocTH B PecnyOnuke Kapakannakcran. [lostomy
Apanbckasg mpoOrema CYMTaeTcs HE TOJBKO Cyry00 pervoHajJbHOW W HaIlMOHAIbHOU
mpoOieMoi, HO M HMMEET MEeXAYHapoIHYI0, INI00anbHyl0 3HaunMocTh. OHa B paBHOM Mepe
OTHOCHUTCSI K YHCIIy OCTPEHIINX MpoOieM, 3aTparuBaroliuX UHTEPECHl BCEX JIFOJIEH, JKUBYILUX B
ATOW YacTHU MUpA.

DOKOHOMHYECKass pPEe3yJbTaTUBHOCTb MEPONPUSITUN, PpACCUUTAHHBIX Ha TOBBIIICHHE
3¢ dEKTUBHOCTU OTpaciei CelbCKOro XO3SHWCTBA, NOJIKHA OMPENENsAThCS IyTeM COCTABJICHUS
JOMYCTUMBIX KPUTEpUEB BO3JEHCTBUS Ha MPUPOJHYI0 Cpeoy Ha OCHOBE OJKOJOTH3alUu
MIPOU3BO/ICTBA.
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Abstract
This article analyzes the influence of the demographic factor on the territorial
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THE HISTORY OF TRANSPORT SYSTEM IN THE UK

Abstract

The purpose of this article is to summarise the major changes affecting transport systems
in the UK over the last 100 years.

The first section identifies significant points of change in the main transport modes. The
second section addresses the principal factors accounting for these changes. The third section
examines the consequences for the economy, social inequality and the environment. The article
also refers to the overarching trends and issues for consideration. From the historical analysis
five issues were identified as relevant to the future of transport in the UK.

Interactivity: while transport analysis and policy is often directed towards single modes
(e.g. road, rail), it is clear that developments in some modes have been closely connected with
those in others. Most journeys in the past were multi-modal. Mobility revolution: evidence points
to a transformation in personal mobility in the later twentieth century, driven by consumer
demand. Transformation has occurred in scale and scope in automobility, air travel and, more
recently, rail travel.

Overload: one of the results of the surge in the circulation of people and goods has been
overloaded transport systems: congested roads, crowded trains and airports. Sustainability:
since the oil crisis of 1973 the sustainability of transport has been a major issue, encompassing
renewable resources, carbon emissions and pollution. Government has worked towards greater
sustainability but it remains a major challenge.

Alternatives: transport systems have been relatively stable over the last century, qualifying
the idea of an imminent breakthrough to a new phase of transport. History suggests that change
is as much a matter of recycling the old as introducing the new. The past thus remains an
important resource for transport alternatives in the future.
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Introduction.

The purpose of this article is to bring a historical perspective to the project on the future of
mobility in the UK. It aims to illuminate the project in a number of ways:

* Identifying long-term trends and patterns in UK transport;

* ‘Learning from the past’: understanding why developments succeeded or failed;

* Recognising path dependence and the limits to as well as the opportunities for change;

* The past as a repository: borrowing examples, which might have benefits in the future.

This review is not therefore a narrative history but an attempt to bring historical knowledge
to bear on future directions in UK transport policy. It is concerned with transport systems in the
conventional sense (railways, roads, air, etc.) but also with mobility, forms of movement such as
walking and cycling often omitted from transport history and policy.

The review concentrates on the century between the end of the First World War and the
present day as the period most relevant to understanding future challenges. It is divided into four
sections. The first section describes the most important points of change in the main modes of
transport over the last 100 years. The second and third sections examine the principal causes and
consequences of those changes. The concluding section identifies overarching trends and issues
arising from the history of transport and mobility.

What were the significant moments of change during the twentieth century?

There was no common pattern of historical experience among the various modes of
transport during the twentieth century. The winners were automobility and air travel, both of
which experienced growth rates that outstripped contemporary predictions. Almost all other
transport modes suffered from competition with them. These included walking, which underwent
continuous decline; passenger shipping, the main means of international transport before the
1950s; rail freight, under pressure from road haulage from the 1920s; and buses and trams which,
like other forms of public transport, lost out to the private car. Some declining modes saw
recovery in the late twentieth century, notably sea freight and passenger rail.

Significant periods of change include the years after the world wars, when much passenger
travel and freight transport was reorganised. The 1960s, years of experiment in transport as in
much else, saw containerisation and rapid expansion of air travel, car ownership and motorway
construction; with the last decades of the twentieth century experiencing privatisation of
important parts of the air and rail systems, and the state promotion of major infrastructure
projects.

a) What were the main drivers of change?

Analysing why change occurred is tricky because of the intersecting pressures which have
affected transport modes differently. Broadly, four ‘drivers’ served to shape UK transport
systems during the twentieth century.

The most powerful was consumer demand, predicated on a rising standard of living for
much of the century. It prompted the spread of the bicycle between the wars, the expansion of
car ownership under conditions of ‘affluence’ from the late 1950s, and the growth of package
holidays abroad from the 1960s, fuelled by cheap flights.

Two further drivers were war and technological innovation. Wartime, when the state took
control of transport along with other national resources, was the precursor to post-war
intervention in The history of transport systems in the UK the name of greater efficiency. The
two world wars boosted Britain’s pioneering role in aviation and motor manufacturing, which
transferred into peacetime gains. Technological innovation in these sectors was significant,
especially in manufacturing, with the Mini and Concorde products of the expansionist 1960s.
However, innovation in technology was not matched in infrastructure, where much of the stock
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remained antiquated. Only from the 1990s was large-scale investment in transport infrastructure
other than roads undertaken, based on public-private partnership.

Government policy was a further, although less dynamic driver of change, setting the
framework for transport, through regulation, ownership and subsequent privatisation. Through
taxation it funded the motorways programme from the late 1950s and promoted transport
research in areas such as road safety and civil aviation. But with some exceptions, government
was reactive rather than proactive in relation to transport. Historically, Britain has not been a
dirigiste state on French or German lines, although initiatives such as the Channel Tunnel and
HS2 may be changing this pattern.

b) What were the consequences of changes in transport?

There have been consequences in three main areas. Transport changes had a significant
effect, firstly, on the economic fortunes of regions and industries. Transport has consistently
employed over a million workers with more in allied industries. It has had long-term
consequences for regional economic growth and decline as the divergent fortunes of ports like
Southampton and Liverpool indicate.

Secondly, mobility has been an important contributor to the growth of individual choice,
especially for women. The car has been seen as a contributor to women’s emancipation. At the
same time, inequalities have been mirrored in and reinforced by lack of mobility, measured by
the proportion of households in ‘transport poverty’, cut off from employment and services.
Among those most affected have been the young, older people and people living in rural areas.

Thirdly the changes in transport have had a series of unintended consequences. These
include traffic accidents and congestion, but the most fundamental have been the consequences
for the environment from air pollution and climate change, emerging in the last third of the
twentieth century. Automobility and roads were the main source of negative externalities,
associated also with ‘sprawl’ and ‘blight’.

Conclusion: overarching trends and issues.

What conclusions can be drawn from this historical survey for the present and future of
mobilities in the UK?

Significant moments of change.

This section examines the principal changes in the history of UK transport over the last
100 years, broken down by mode. The later sections will analyse the relationship between the
changes described in more detail but it should be borne in mind that they occurred interactively
with developments in other modes.

Walking

Frequently neglected as a mode of transport, walking remained the commonest form of
mobility throughout the last century. The effects of mass public transport and private
automobility made walking less publicly visible in some cases but not necessarily less frequent.
Between the 1890s and the 1930s walking was the most common form of getting to work and it
remained the main means of commuting for one-third to one-fifth of the population in smaller
towns and cities as late as the 1970s [1].

Early twentieth-century film shows pedestrians moving freely around streets, weaving
between trams and horse-drawn traffic. Between the wars the growth of motor traffic led to
record road deaths among pedestrians as well as motorists, and a rapid rise of casualties to over
200,000 a year. Partly as a result walkers were pressed by planners onto pavements and
sequestered behind railings away from roads. The Pedestrians’ Association was founded in 1929
to push for improvements such as Belisha beacons and speed limits for motor traffic.

The onset of mass automobility after 1950 meant that walking became even more
hazardous, especially in built-up areas, and increasingly invisible in planning. While motorways
were built to accommodate traffic, walkers were forced into subways or onto bridges and raised
walkways away from roads. As part of the reaction against roads and motorisation, city centres
were pedestrianised after 1970; Reading and Leeds were two early examples where traffic was
excluded from the central zone in favour of walking.
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From the 1970s walking began to enter the domain of transport policy. It was increasingly
conjoined at governmental level with health policies that stressed the benefits of an active
lifestyle and with urban policies that emphasised sustainable transport as a corollary of
sustainable cities. Nevertheless, walking seems to be declining as a way of getting about in the
twenty-first century. Walking fell from 27% to 22% of all trips between 1995/7 and 2012,
interviews suggesting that people see it as less safe and ‘normal’ than walking appeared in the
past [2].

A Transport for London report from 2015 indicated that the number of ‘walking all the
way’ trips increased by 9.3% between 2008 and 2014 — exactly the same figure as for population
increase in the capital over this period. This suggests that London bucked the national trend in
walking and may also indicate a significant correlation between walking and population density.

Cycling

Cycling developed in the late nineteenth century, primarily as a leisure pursuit. Although
initially pursued by the well-to-do, it was quickly taken up by the better-off working class. The
opportunities the bicycle gave for moving beyond the town was one of the reasons given for the
weakened control of employers over factory workers in Lancashire textile towns in the 1890s
[3].

By the inter-war years, the use of bicycles spread more widely, aided by the growth of
mass production firms, such as Nottingham-based Raleigh, which made Britain a world-leader in
bicycle manufacturing. Cycling received official support from the Ministry of Transport, with
280 miles of cycle lanes constructed as part of new roads between 1934 and 1940. By the late
1940s when the number of bicycles in the UK reached its peak, cycling was second only to the
bus as a means for people to get to work, accounting for one-fifth of all such journeys. After
1950 the bicycle declined as a mode of transport in the face of competition from motorbikes and
the private car. Decline was continuous to the mid1970s, when it levelled off, and usage has
fluctuated to the present.

Between the 1940s and the 1970s cycling was largely absent from the policy agenda; since
the 1970s, however, cyclists have been as vocal as road users, channelling their demands through
organisations such as the Cyclists’ Touring Club (later Cycling UK). From the late 1970s
pressure groups like Sustrans began to create cycleways, such as the Bristol and Bath Railway
Path. Nevertheless, a European Commission report in 1989 ranked the UK as one of the worst
countries for conditions for cyclists. It was only in the 1990s that official attitudes began to
change with the publication in 1994 of A Blueprint for Cycling Policy by the Department for
Transport, quickly followed in 1996 by the UK’s first National Cycling Strategy and a National
Cycling Network which came to encompass 12,000 miles of route.

Rail

The major period of expansion in the UK’s railways system occurred in the half-century
between the 1840s and the 1890s. The majority of the railway network was established by the
1870s; the last mainline to London, the Great Central Railway from Sheffield via Nottingham,
was opened in 1899. On a number of counts the railways peaked around the First World War.
The length of national track levelled out at around 20,000 miles; 1920 appears to have been the
highest year for number of rail journeys (2,186 million); and rail freight by tonnage peaked in
1924.

Between the 1920s and the 1980s, the railways entered a lengthy decline. Both passenger
and freight traffic experienced sharp contractions, especially in the depression years between the
wars. Freight in particular never recovered the pre-war level of 1913. The tonnage of coal carried
by rail nationally fell 16% between 1913 and 1937, while the companies operating in coal-
producing regions saw mineral traffic more than halved. As a result, the profitability of the
private railway companies reduced in the inter-war period.

Central government, which took control of the railways in both world wars, responded by
reorganising the industry. Following the Railways Act of 1921, the 120 existing railway
companies were amalgamated into four, each with an effective monopoly of an area of the
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country. The reasons for amalgamation were threefold: the pre-war rail system was recognised as
highly inefficient, Carlisle, for example, being served by seven different companies; state control
during wartime showed how the system could be made more productive, carrying 50% more
freight and large movements of troops; and the ending of state control after the war highlighted
the parlous financial situation of many of the smaller companies. In 1947 the government took
the railways into national ownership under the control of the British Transport Commission [4].
Trams and light rail saw a decline from the 1930s, and buses replaced trams in the course of the
1950s; Glasgow being the last large British city to abandon its trams in 1962.

State policy from the mid-1950s favoured making the railways more commercially
competitive and modernisation programmes were undertaken by successive governments. Diesel
and electric track replaced steam by the 1960s, but their immediate effect was limited. Deficits
were recorded in every year from 1956, with a loss of £104 million in 1962. It was in this context
that the Beeching report, The Reshaping of British Railways, was published in 1963. Intended to
restore commercial viability under a new Railways Board, the report recommended closing
uneconomic lines and stations, developing inter-city routes and overhauling freight with a
combined road-rail container service.

The effects of Beeching were drastic, for stopping and suburban services especially.
Altogether, the report envisaged the closure of 9,000 of the total 18,000 route-miles. In the event
some 7,000 route-miles had been cut by 1970, the number of stations was reduced by almost
two-thirds and the rail workforce almost halved. The cuts were unpopular with the travelling
public and Beeching became a symbol of the victory of narrow bureaucratic economism over the
values of public service. From 1968 the government sought to restore the position of the railways
but the spiral of decline continued in passengers and freight, with annual deficits escalating to
£677 million by 1980 [5].

Shipping

Britain entered the twentieth century as the world’s leading maritime power. During the
course of the century it suffered decline, relative in amount of cargo carried and absolute in
passenger traffic. Shipping included passenger liners, freight liners and tramp ships and was
divided between ocean-going and coastal traffic. After 1900 steam ships increasingly replaced
sail.

Like other transport modes, shipping enjoyed a brief boom after the First World War but
the economic slump between the wars badly affected maritime trade, especially among tramp
ships which were hit by the collapse of coal exports. Passenger liners also suffered; emigrant
traffic from Europe, which had been so voluminous in the decades around 1900, all but
disappeared by the 1930s. As a result, the UK’s share of world tonnage fell from 43% in 1914 to
26% in 1938.

The falling share of the world shipping trade in freight continued after 1945. By 1970 the
UK’s share of world tonnage had shrunk to a mere 11%. The reasons were multiple: competition
from foreign fleets and the spread of flags of convenience; slowness to enter lucrative, new
forms of trade, such as oil; antiquated shipping that remained tied to steam; and antiquated
infrastructure in ports unable to adapt to new types of trade. In the same period, the number of
air passengers overtook those going by sea for long-distance journeys by 1960 and for all
international travel by 1965.

While parts of coastal shipping and docks were nationalised under the 1947 Transport Act,
much of the shipping industry remained in private hands and fragmented. Six different
authorities were responsible for Britain’s ports in the 1960s. The decline of shipping concerned
government less than the railways, although the Rochdale Committee of Inquiry which reported
in 1970 demonstrated official anxiety about the state of the industry. In particular, the committee
recommended investment in the country’s docks to accommodate tankers and containers. The
state also intervened by setting up Freightliner in 1965 to integrate the growing sea container
business with rail freight. But all this did not stem the decline of the British merchant fleet.
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Between 1975 and 1995 the number of British vessels greater than 500 tonnes shrank
dramatically from 1,682 to 365.

With containerisation the historic pattern of Britain’s ports changed: Felixstowe and
Southampton emerged as the most important sites for the new containers, Immingham for bulk
goods like coal, eclipsing the old ports of London and Liverpool. This shift enabled a renewed
growth in cargo after 1990. The orientation away from the Atlantic trade to Europe was
confirmed by the expansion of Folkestone and Dover for Cross-Channel traffic in passengers and
road haulage from the later 1950s. Short haul sea-ferries from the Channel ports have been
undercut by low-cost airlines and international high-speed rail. Since the opening of the Channel
Tunnel in 1994 the main area of passenger growth has been in cruise ships, operating from a
number of ports around the British Isles including Southampton, Holyhead and Orkney.

Automobility Automobility was the single most dynamic transport mode during the
twentieth century. It encompassed all forms of motorised transport, from lorries and buses to cars
and motorbikes.

Britain was a motoring pioneer. Cars were manufactured from 1896 and a number of
leading marques like Austin, Rover and Sunbeam were launched before the First World War. A
national road network was already in place and a classified system of A and B roads from 1922
with ‘trunk’ roads designated as a separate category was introduced from 1937. In 1920 the
government established a Road Fund, using revenue from excise duty on vehicles and the sale of
licences to pay for road improvements; and it introduced the driving test in 1935. With the major
motoring organisations, the RAC and the AA, in existence by 1905, Britain between the wars
possessed an established motoring culture, exemplified by the unique Shell Guides published
from the 1930s.

By the Second World War there were some two million motor vehicles on UK roads. But
the most striking innovation in this period was not so much the growth of private car ownership
as of road haulage and motorised public transport. Much of this expansion was at the expense of
railways. While almost all categories of rail freight declined between the wars, numbers of goods
vehicles increased five times to 488,000, the great majority owned by small independent
operators. Public bus transport also increased exponentially, with 100 local authorities running
municipal services by 1932, together with a host of private companies. London was a special
case. From 1912 the Underground Group sought to coordinate the capital’s public transport
system but the increase in the number of private bus companies in the 1920s meant the situation
was chaotic. In 1933 all transport services — rail, tram, underground and bus — were coordinated
under the London Passenger Transport Board, the largest such undertaking in the world.

In recovery from near bankruptcy after the Second World War, the motor industry led the
way in exports, enabling the British economy to stabilise after 1950 and domestic consumption
to grow. It was from this period that the phase of mass motorisation took off. The rapid
expansion of car ownership - increasing five-fold between 1950 and 1970 — was a key marker of
‘affluence’, so that for the first time a car like the Mini or the Ford Cortina came within the reach
of manual workers and their families.

These decades also saw the British motor industry reach its zenith to become the most
important industry in the country, producing more than a million cars for the first time in 1958
and employing over 500,000 workers by 1965 [6]. Other types of vehicle also participated in the
‘motor revolution’. Motorcycle ownership reached a peak in the early 1960s. Buses replaced
trams in the course of the 1950s; Glasgow being the last large British city to abandon its trams in
1962. The numbers of lorries also doubled in the 1950s and 1960s, including the new
‘juggernauts’ of over eight tonnes.

Nevertheless, British society was comparatively under-prepared for the ‘motor age’. It
lacked the infrastructure of motorways of North American and European countries; the first
extended length of the M1 was only opened in 1959 and Britain achieved the target of 1,000
miles of motorway only in 1972. By 1960 there were serious concerns about the impact of traffic
on the physical environment of British cities, leading the government to commission the
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Buchanan report, Traffic in Towns (1963). The report proposed restrictions on traffic in urban
areas alongside wholesale reconstruction of cities to accommodate the rising tide of cars. The
1960s saw a plethora of experiments, from the driverless car to the installation of computerised
traffic control systems. At the same time, government policy towards transport remained based
on the principle of ‘predict and provide’.

By the later twentieth century the UK had become a car-dominated society, the number of
cars in the UK more than doubling from 11 to 23 million between 1970 and 2000. This rise
reflected the increase of women as drivers. In the 1960s less than one-fifth of all women held a
driving licence compared to half of all men; by the early 2000s almost twothirds of women had
acquired a licence.

Although still higher than for women, the proportion of men with a driving licence has
remained relatively constant at four-fifths since the early 1990s.

At the same time, concerns about mass motorisation did not go away. Fears were
associated initially with the effects of air pollution, especially from lead emitted by motor
vehicles. The Department of the Environment published successive reports on the threat from air
pollution, in 1969 and 1972, and the evidence of lead pollution mounted during the 1970s, partly
stimulated by the opening of new urban motorway systems, such as the Gravelly Hill
Interchange (informally known as Spaghetti Junction) in Birmingham [7]. After 1985 emissions
from motor transport became associated with climate change. Studies have estimated that
transport accounted for roughly one-quarter of all UK carbon emissions, the main source of
greenhouse gases which cause global warming.

The drivers of change

We do not have a comprehensive history of change and its causes in the domain of
transport. Historians agree that the development of transport modes has been identified with new
sources of power and energy — coal for the steam age, for example, oil for the era of the internal
combustion engine. However, factors driving change tend to be seen as specific to a particular
transport mode, such as shipping or automobility, rather than transferable across modes. Recent
historians of transport and mobility also avoid the assumption that each new form of transport
necessarily improves mobility. A recent study goes so far as to argue that had the use of the
private car been restricted in twentieth-century Britain, patterns of mobility would not have
differed greatly.

This section identifies those drivers of change in modern transport history that historians
have identified as most important across a range of transport modes. The drivers are grouped into
four broad categories. The developments overlapped in many cases and did not work
independently. We give some indication of this last point in the historical examples provided.

Technological innovation

Transport has been a fertile area for technological innovation and Britain has a long
tradition of heroes from Thomas Telford, the eighteenth-century builder of roads and canals, to
Alec Issigonis, the designer of the Mini. Britain also had a pioneering role in the development of
canal and railway systems, including the London Underground from 1863. During the 1950s and
1960s British car designers and manufacturers led the world in producing a series of iconic cars:
the Mini Cooper, Aston Martin DBS5 and the Jaguar E-type. In the mid-twentieth century, Britain
and France were the instigators of the first supersonic passenger aircraft, Concorde, a
technological first. Meanwhile British transport planners, such as Colin Buchanan, author of
Traffic in Towns, and Peter Hall, inventor of the ‘Freeport’, a precursor of the enterprise zone,
were influential figures internationally.

But if technological innovation has been the hallmark of UK transport, one of the features
of the twentieth-century transport system has also been its stabilityBritish Rail was late in
electrifying main lines. On the roads, government was tardy by international standards in
constructing a national motorway network.

Why innovation in some sectors, like aviation, and slowness to modernise in others, like
shipping? In reality, innovation occurred in pockets rather than sectors as a whole. So in the mid-
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twentieth century, British motor manufacturing was highly successful in creating luxury models
and marques, like Jaguar, Bentley and Rolls-Royce, but less successful in the mass The history
of transport systems in the UK 16 car market where companies like British Leyland became a
by-word for unreliable, poorly built models.

Moreover, before the twentieth century, the limited tradition of governmental investment
in transport infrastructure (only in Britain were the railways developed entirely by private
capital) meant that the state rarely acted as an innovator, at least in peacetime. The British state
could be influential in creating the conditions for technological innovation, as with aerospace,
but it seldom took the lead. Initiatives such as the Victoria and Jubilee underground lines
(1968/1979) and Docklands Light Railway (1987) were restricted to London. Recent state-driven
infrastructure projects like the Channel Tunnel, HS2 and CrossRail arguably represent a break
with the past in this respect; their ambition is greater in both geographical and politicoeconomic
terms than was the case with earlier initiatives.

There is plenty of evidence of failings at sectoral and governmental levels, but it is
important to balance these with evidence of innovation in both private and public sectors.
Government invested consistently over time in transport-related technology, for example through
the Road Research Laboratory, which, alongside private research agencies such as MIRA, helped
to pioneer new approaches to automobility and road safety from the 1950s. [8] Overall, the
incidences of failure in the motor industry, British Rail and shipping should be offset by the
strengths and dynamism evident elsewhere in Britain’s recent transport history.

The consequences of change

The consequences of changes in patterns of transport and mobility are difficult to assess.
This is partly because they are hard to isolate from other historical trends, such as
deindustrialisation, but partly also because they are still playing out. We have chosen here to
group consequences under three headings: economic growth and decline; social inequalities; and
unintended consequences, which include environmental impact.

Unintended consequences. Changes in transport have had consequences often unforeseen
by policy-makers. Congestion and traffic ‘accidents’ are two such examples. From the 1930s
planners designed new road systems to alleviate traffic congestion but by the 1960s (or even
earlier) it was clear that there was no ‘engineering solution’ to the problem; traffic merely
expanded to fill the new road space, creating ‘induced traffic’. Traffic ‘accidents’ are likewise no
such thing; rather, they are statistical regularities, the numbers of which can be calculated
precisely year on year. As policy-makers have come to recognise, transport can be paradoxical
and counter-intuitive in its effects. Transport has had unanticipated consequences for the
surrounding environment. In the nineteenth century the construction of new railway routes in
built-up cities like London meant that thousands of people were displaced. One result was to
multiply housing problems, exacerbating crowding in nearby ‘slums’; the phrase ‘the wrong side
of the tracks’ took on a literal meaning. The construction of new road systems from the 1960s
also provoked a new phenomenon, ‘blight’, associated with falling house prices close to the new
roads and in some cases the unwitting creation of ‘twilight’ areas, neighbourhoods cut off from
the larger city, with dwindling facilities, a shrinking population and a deteriorating urban fabric.
Over a long period, pollution from steam trains and motor vehicles has affected the air citizens
breathe. The Great London Smog of 1952 was caused primarily by smoke from coal fires, but
vehicle emissions from cars and buses also contributed. From the 1970s there were concerns
about lead emissions from petrol, and their impact on the brain activity of children in inner-city
areas. There have been continuous concerns since then about the effects of pollution from
transport on lung disease and other physical and mental disorders; documented and debated in a
series of official reports. [9] Modern transport systems produce effects at a global environmental
level. The most obvious is the consequence of emissions from aircraft and motor vehicles,
multiplied by the rapid. The threat of climate change as a result of greenhouse gases, to which
transport has been a major contributor, is potentially the most significant unintended
consequence of all.
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Conclusion.

The interactivity of systems. The history of the last 100 years shows that transport modes
are deeply inter-related with one another. In some cases this relationship has been to the
detriment of one or more modes. While the advent of the railway in the 1830s and 1840s
undermined (though it did not wholly destroy) the primacy of canals in the carriage of land-
based freight, the private car and road haulage from the 1950s successively undid the tram, rail
and bus systems, competing with them and putting in question their commercial viability.
Cycling and walking were similarly side-lined by the spread of the private car.

In other cases, the relationship has been complementary. Rail freight stimulated road
transport to and from the rail head; most journeys to work combined a number of different
modes, including walking. Multi-mode travel is indeed one of the most persistent features of
mobility. Industrially, interactivity includes transfer, most conspicuous in the technological
development of the motor and aviation industries, firms such as Rolls-Royce and Lucas being
involved in both while the switching of wartime production encouraged flexibility in
manufacturing processes which helped to make both major industries of the post-war period. An
implication is that transport and mobility need to be thought of laterally and integrally rather than
sequentially and separately.

A mobility revolution. A number of recent commentators have suggested that the UK
witnessed something akin to a revolution in personal mobility in the later twentieth century. The
evidence of this review indicates that transformation was most marked in automobility where
private car ownership has continued to rise steadily, doubling between 1970 and 2000, and
international air travel, where passenger numbers passing through UK airports increased twenty-
fold between 1960 and 2000. The number of passengers travelling by rail has also doubled since
the 1990s. Consumer demand has frequently been a key agent of transformation, in the
personalisation of transport (the private car), leisure and tourism. Other factors, though, have
also driven the rise in mobility including house prices, changing work practices and patterns of
educational uptake.

This unprecedented upsurge in mobility has been largely overlooked by historians, though
identified by some recent sociologists with the ‘mobility turn’ and the concept of hypermobility
[10]. Hypermobile individuals take frequent trips, often over great distances. The trends in travel
are significant, particularly when viewed in conjunction with increased geographical mobility
among the UK population for education, work and leisure since the 1960s. Significantly, too, the
continuous expansion of travel over the period has increased faster than economic growth and
more or less independently of other major economic and political shifts. A slowdown was
apparent in automobility following the 1973 oil crisis and in air travel following the 2008 crash.
But there are no signs that the revolution is over or that it is being reversed, despite talk of a
‘new localism’.

Overloaded systems. Transport systems in the UK have suffered from recurring problems
of overload. Traffic congestion has been more or less consistent since the 1930s, forcing local
authorities in cities such as Manchester to establish traffic congestion committees [11].

Other transport forms have likewise suffered overload. The railways struggled to cope with
the numbers of passengers after the First World War and then again from the 1990s; airports
have been forced to expand reactively to cope with the exponential growth of passengers since
the 1960s. UK population growth from 52 million to 65 million between 1960 and 2015 is one
factor. Another is the failure at policy level to connect transport with other forms of planning
such as land use. But overload is also a consequence of the success of much of the transport
sector: automobility, air travel, and, more recently, rail travel, have proved to be some of the
fastest growing areas of the economy during the last 50 years.

The problem of overload is equally the legacy of early industrial and economic
development which means that much of the infrastructure is old. Old rolling stock and track held
back the railways from the 1920s; lack of appropriate berthing space meant that many British
ports could not accommodate the new tankers and container ships from the 1950s. In 1961, 60%

207



ISSN 1814-5787. Ka3zakcran ennipic kemiri 2021, Nel

of Britain’s fixed capital stock in railways and 54% in harbours, docks and canals was
constructed before 1920. The legacy of the past resulted in transport systems becoming locked in
to path dependency. Innovation was hampered by old infrastructure, fixed capital and inherited
working practices which meant that significant change in transport systems required large
financial investment and sustained political will. As recent academic commentators have
stressed, new plans for transport that ignore inherited networks, modes and behaviour are
unlikely to succeed.

Towards sustainability. Transport has been a major source of energy consumption and
pollution: coal-burning steam trains, petroleum-fuelled and carbon-emitting cars, buses and
lorries. Though the effects of these on the environment from smog to carbon deposits were
acknowledged by the 1950s, it was only after 1970 that a wider environmental awareness
emerged in Britain.

Since the oil crisis of 1973 the question of the sustainability of transport systems based on
non-renewable fuels has been raised and is now a central factor in the regulation and planning of
transport. The British state has played an important role in disseminating knowledge of the
environmental effects of transport and in tightening the regulatory framework in areas such as
emissions; motor and aviation manufacturers and pressure groups have also played a part.

The presence of alternatives. Transport is a domain in which change has taken place
slowly, despite the rapid growth in personal mobility. All of the transport modes discussed in this
review have existed for over a 100 years and their form has altered relatively little. A modern
aeroplane or car would be easily recognisable to anyone alive in the 1920s. Transport systems
are resilient and enduring, and change is likely to be gradual, not sudden.

At the same time, the past is a resource for a large number of options that were not taken
up or which were taken up much later. A prototype of the driverless car was first developed and
tested by the Road Research Laboratory in 1960 and some of the first cars to be built were
electric, but neither of these technologies was developed commercially at the time. The 1960s
were a particularly fruitful time for innovations in traffic planning. Some of the innovations, like
the application of computer systems to road signalling, were taken up; others, like road pricing,
only took hold to a limited extent and at a later date, with toll roads and congestion charging
[12]. The 1960s were also a time of experimentation with all sorts of personal and public
transport, from the hoverpad and the microlight to the rickshaw taxi and the monorail. Most of
these were not developed. In some cases, transport modes from the past have made an
unexpected reappearance; trams and light railways, abolished in the 1950s, have been re-
installed in eight UK cities. Since the 1990s the transport sector has seen the emergence of a
number of unplanned ‘disrupters’ of existing systems, such as Uber cars and low-cost airlines, as
well as the introduction of creative concepts such as car-pooling and bicycle hire schemes, all
encouraging multi-modal transport use.

What this suggests is that the idea of transport developing in a linear fashion, with one or
several modes replacing others, is misconceived. The history of transport in the UK is a story of
surprising reversals and survivals. Planners’ emphasis in the mid-twentieth century on the
petroleum car over all other modes now looks like a mistake because it overrode the many
different mobilities, which co-existed with automobility. The transport alternatives of the past
are thus more than interesting relics. They may well offer clues to our multi-modal future.
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BOKEHKDBI3bl A. — okbITymbl (AJdMaTbl K., AJMATbhl KaTbIHAC KOJAAPBIHbIH
TeXHUKAJIBIK-)KOHOMHUKAJIBIK KOJIJIE/IKi)

YJbIBPUTAHUAHBIH KOJIIK )KYUECIHIH TAPUXbI

Anoamna
Ocbl makananviy magcamol — ¥avlopumanusoaest coyavl 100 sacvinoaest Kok scylienepine
acep emkeH He2izel 632epicmepoi KOPbIMbIHOBLILAY.
bBipinwi 6enimoe Hezizei KoK percumOoepiniy Manbi30vl 632epy HyKmenepi anbiKmaizaH.
Exinwi 6enim ocvl e3eepicmepdi eckepemin ueeizei ¢haxmopnapovl Kapacmeipaowl. Yuinudi
bonim dKOHOMUKA, 27E€YMemMIK MEHCI30IK JHCoHe KOpuiazaw opma YuliH 3apoanmapovl
Kapacmulpaosl. Makanaoa Hezizei meHOEHYUANApP MeH KAPACMbIPbIIAMbIH Macenenep mypaivl
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oa aumvliaodvl. Tapuxu mandayoan ¥nvloOpumanusoagel KoK OONAUASBIHA KAmblCmbl Oec
Macelie aHbIKMAIEAHObI2bL MYPAIbL.

Humepaxmusminix: kenikmixk manoday meH cascam kebine 0ip pedcumoepee baseimmaica
(Mblcanvl, a8MoMoOULb, MeMIPAHCON), Kelbip pexcumoepoei o32epicmep OACKAIAPbIMEH Mblebl3
batiianvicmol 6018aHbl AHbIK. BYypbinavl casxammapovly KOnwiniei KOnMooaib0bl 0012aH.

Ymyuvipnvik menkepici: 0anenoep mymulHyWbIHbIY CYPAHbICbina He2izoencen XX eacblpovly
Kellinel Keseninoezi dceke MOOUNLOLIIKMIY 632epyine HYCcKauowl. Tpancpopmayus macuimadol
MeH ayKbIMbIHOA A8MOMOOUNLOLNIKME, dVe KAMBIHACLIHOA JHCIHE MHCAKLIHOA MEMIPAHCOI
KamulHACbIHOA 00J10bL.

llamaoan muic orcykmeme: aoamoap MeH mMayapaap auHAIbIMbIHbIY Kypm OcCyIiHIH
Hamuoicenepiniy Oipi — KoK Jcyllenepine uwamaodan muic HeyKkmeme 0010bl. Kenmen2eH H#couoap,
aoamoap Ken MHCUHALAmbulH nouvlzoap men ayexcaunap. Typakmoinvik: 1973 oscvlnevl myHai
0az0apueicblHan bacman KOIIKmiy mypaKmoliblebl HCAHAPMBLIAMbIH pecypcmapobl, Komipmezi
UbIRAPBIHOBLIAPLI MeH 1ACMAHYO0bl KAMMUMbIH MAHbI30blL Macene O0N0bl. YKiMem OpHbIKMbLIbIK
Yutin scymvic icmeoi, 6ipax 6y manwiz0bl Macene 6oavin Kana bepeoi.

Anvmeprnamueanap: KoK dcyuenepi COH2bl eacblpOa CATbICMBIPMATIbL Mypoe mypaKmbl
0021061, OY1 KONIKMIK HCAHA Ke3eHiHe HCAKbIHOAEAH cepniic udesacvln maian emeodi. Tapuxmoiy
aumyslHUla, 632epic ecKiui Kauma eHOey CUSKMbl, HCAHAHbL eH2i3y Oonbin mabwiiadvl. Omken
yagslm 601auaKma Kejik 6aiamanapul yulin Maysbizovl pecypc 60avin Kaua bepeoi.

Tyiiin ce30ep: mexHONO2UANBLIK UHHOBAYUA, MOOEPHUSAYUAHBIY — 0aayiayvl, KoK
UHPAKYDLLIBLMBL, KOJliK CanacvlHOazvl e3eepicmepoiy canoapwi, Jcytienepoin
uHmepaKkmueminiei, WAMAOaH MbIC HCYKMeN2eH Jcylenep, Kenmenicmep, — «bLMbIpM»
avimaxmapol, ¥iol JIoHOOH mymiui.

BOKEHKBI3bI A. - mnpenoxaBarejgb (r. AaMarbl, AJIMATHHCKHI TEeXHUKO-
IKOHOMUYECKHUI KOJIJIeK IMyTeil CO00IeHus )

UCTOPUSI TPAHCIIOPTHOM CUCTEMBbI BEJINKOBPUTAHUA

Annomauus

Lenv smoii cmamvu — 06006WUMb OCHOBHblE U3MEHEHUs, 3AMPOHY8ULUE MPAHCHOPIIHbIE
cucmemvul Beruxoopumarnuu 3a nocieonue 100 nem.

B nepsom pazoene yxazanul 6asicHbie MOMEHMbl USMEHEHUSL OCHOBHBIX BUO08 MPAHCNOPMA.
Bo emopom pazoene paccmampusaromest 0ocHoguble pakmopwl, 00vACHAIOWUE IMU USMeHeHUs. B
mpemvemM  pasoeie  pAcCMAmpuearomcs  Nocieocmeus  Oisi  9KOHOMUKU, — COYUALHOZO
HepaseHcmea u oKpyosicaioujell cpedvl. B cmamve marxoice ynomunaromes odwue menoeHyuu u
gonpocwl 0nst paccmompenus. Ha ocnose ucmopuueckoeo ananuza 6vinu onpeoenenvl nsimo
B0NPOCOB, UMEIOWUX OMHOULeHUe K OyOywemy mpancnopma 6 Beauxoopumanuu.

Humepaxmuenocmu: Xomsi MpaHCROPMHbIN AHAAU3 U NOTUMUKA YACIMO OPUEHMUPOBAHDL
Ha omoenbHble 6UObl MPAHCNOpMA (Hanpumep, A8MOMOOUNILHLIL, —HCENE3HOOO0P 0JICHDIIL),
OUeBUOHO, YMO pa3eumue HeKOmMopbIX 6UO08 MPAHCNOPMA ObLIO MECHO CEA3AHO C Pa36UmMuem
opyeux  eudos  mpaucnopma.  bBonvwuncmeo — nymewecmeuii 6  npowniom  Ovliu
MYTIMUMOOATbHBIMU.

Pesonoyuss  mobunvnocmu:  OamHble  YKA3bI6AOM  HA  MPAHCHOPMAYUIO  TUUHOU
MOOUTbHOCMU 8 KOHYe 08a0yamoz0 8exd, 00YCI08NIeHHYI0 NOmpeoumensCKum Cnpocom.
Macwmaber u macuimadvl mpancghopmayuy npou3OUIU 8 A8MOMOOUILHOM, 8030VUIHOM U, 8
nocneoHee 8pemsi, Hcene3HO00POHCHOM MPAHCHOpme.

Ilepecpy3ka: oOHUM U3 pe3yIbMAMO8 Pe3K020 YEeAUYeHUs O8UNCEHUs TH00ell U MOBaApPO8
cmana nepezpyska MpanCnOPMHLIX CUCINEM. NepecpyAceHHble 00pOo2U, NepenoiHeHHble 0e30d U
asponopmul.  Ycemouuusocmsv: nocie Hegmanozo kpusuca 1973 2o00a  ycmotiuugocmo
mpancnopma 0vlla cepbesHOU NpobIeMol, 6KI0UaAs 60300HOGAeMble pPecypchbl, GblOpOCHl
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yenepooa u 3azpazuenue. llpasumenvcmeo pabomaem HAO NOGbLULEHUEM YCIOUYUBOCTIU, HO IMO
ocmaemcsi cepbe3Hol npodIeMO.

Anvmepnamugvl: MpaHcnopmmuvlie CUCMEeMbl OblIU  OMHOCUMENbHO CMAOUTLHLIMU 6
meyeHue nocieoHe20 CMoaemus, 4mo no360Jsaem YmeepuHcoams uoer HeusdercHo2o npopuléa K
HOBOMY omany pazeumusi mpancnopma. Hcmopus noockazviéaem, 4mo uU3MeHeHue — Mo
80NPOC NOBMOPHO20 UCHONLIOBAHUSL CINAPO20 U B8HEOPeHUs H08020. Takum obpazom, npouiioe
0CMAemcs 8aNCHbIM UCTOYHUKOM MPAHCHOPMHBIX AIbIMEPHAMUE 8 OVOYUeM.

Knwueevle cnoea: mexnonocuueckue — UHHOBAYUU,  MeONEHHA  MOOEPHU3AYUS,
MPAHCNOPMHAA — UH@PACMPYKMYpa, — NOCIeOCMBUs — USMEHeHUl  Ha  mpaHcnopme,
UHMEPAKMUBHOCMb CUCEM, NepeSPyIHCEeHHblEe CUCTEMbl, 0OPOICHbIE 3AMOpbl, «CYMEPEeyHble»
pationsl, Benukuii Jlonoouckutl cmoe.

VK 656.254.1

TAUPOB XK.JI. — cr. npenoaasareib (r. Aamarbl, Kazaxckuii yHuBepcurer myreil
€0001IeHHUA)

KAJIMEBA A.A. — wmaructp (r. AkT00e, AKTHOOMHCKMH YHUBEPCHUTET HM.
C.banmesa)

KYPAKBAM M.B. - Maructp (r. Akro0e, AKTIOOMHCKHMIA YHHMBEPCUTET MM.
C.baunmeBa)

ABTOMATH3ALINA TIPOECCOB KOHTPOJIS1I KAYECTBEHHbBIX
IIOKA3ATEJIEN PABOTbBI CETH CBsI3HU

Annomauus

Cospemennoe pazgumue cucmem u cpeocme meleKOMMYHUKAYUL, a maxdice pacuiupenue
CneKkmpa npedoCmasiiemMvix umu yciye npeovssisiem 6ce 0ofee BbiCOKUue mpedo8aHus K
Kauecmey yciye, umo HeMblCAuMo 0e3 obecnedeHusi 00NNHCHO2O Kauecmea cucmem u cemetl
anekmpocesizu. B oOamnoti pabome paccmampusaemcsi 803MON’CHOCMb — ABMOMAMUZAYUU
npoyeccos KOHMpOoJis KaueCmeeHHbIX noKazamenell pabomul cemu Ces3uU.

Hccnedosanu cmamucmuueckyro OYeHKY Kauyecmed 3a Kadxdcovlll Mmecay U 3d 6ecCdb
usmepsemvlil nepuod. Kauecmso obcuyscuganus modicem ompaxcamuvcs KaKk KaiecmeeHHbIMU,
MmaKk u KOJUYECMBEHHbIMU Xapakxmepucmukamu. s KOHmMpoas Kauyecmeda npeooCcmasieHus.
Yeyeu Kavyecmeo OOCIHYHCUBAHUS OMPAXNCAemcsl KOIUYeCMBEeHHbIMU XApAaKmMepucmuKkamy —
noxazamensimu Kauecmea 0Jisk CMpYKmypHoiX N0OpA30eleHUll U 21eMeHmMO08 Cemiu.

Knrouesvle cnosa: pacnpeoenennvie cucmemvl, YnpasieHue cemsamu, 2010C080U mpaghux,
yuem U XpaweHue uHpopmayuu, cemesas CryxHcOA, ONEPAYUOHHBIE CUCMEMbl, Cemesble
napamempsi, ONMUMANIbHbIE AICOPUMMbBL VNPABGILEHUs, CKOPpOCMU nepedauu uHGopmayuu,
MOOepHU3AYUU CUCTNEM C853U, KOMMYMAYUOHHASI annapamypad.

BBenenue.

CoBpeMeHHOE PA3BUTHUE CUCTEM M CPEACTB TEJIEKOMMYHUKAIUMM, a TAaKKE pacIlMpeHue
CIEKTpa MPEeIOCTABISIEMBIX UIMHU YCIYT MPEAbIBISET Bce 0oJiee BHICOKHE TPEOOBAHUS K KQUeCTBY
yCIyT, YTO HEMBICIUMO 0Oe3 oOecreueHus: JODKHOTO KadyecTBa CHCTEM M CETEH IIIEKTPOCBS3H.
Mopnepuusarust  topojackux Ttenedonnbix cereir (I'TC) mnpu BHeapeHuu 1UPPOBOTO
KOMMYTaIIHOHHOTO 000PYAOBaHUS OCHOBAHO, KaK MIPABUIIO, HA CIEIYIOMIUX MPUHITUIAX:

- ananorosbie [ TC kitaccuuupyroTcs MO MPUHIMIIAM PeaTU3allii UX CTPYKTYPHI;
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- I KaKIOW W3 BO3MOXHBIX CTPYKTYp pa3padaThiBalOTCS BO3MOXKHBIC CIICHAPHH
udposuzaryu ['TC.

B 3aBucumoctu ot emxoctu ['TC u xapakTepUCTHUK TEPPUTOPUU TOpoja CYLIECTBYET
YEeThIpE OCHOBHBIX BapUAHTa pPeasi3allii CTPYKTYPhI CETHU:

- YCTaHOBKa OJTHOM aBToMaTtuueckoit renedonnoit cranuuu (ATC);

- cBs1i3b ATC 1o npuHIMIY «KaXKJasi ¢ KaxJ10i»;

- csi3b ATC ¢ ucnonp3oBanueM y3i10B Bxosmiero cooomenus (YBC);

- cs13b ATC ¢ ucnonp3oBanrem YBC u y3:10B ucxosmiero coodmenus (YHUC).

TpaguIMOHHBIA TOIXOA 3aKIIOYaeTCs, TaKUM 00pa3oM, B pa3pabOTKE ONTHMAIBHBIX
MIPUHIIUIIOB BHEAPEHUS MH(PPOBOTO KOMMYTAIMOHHOTO OOOpPYMOBaHUS IS 3TUX YETHIPEX
knaccos I'TC.

Jpyroil moaxoa 3aKIIOYaeTcsl B TOM, YTOOBI OMNPEACIUTh ONTHMAIbHBIC MPUHIIUIIBI
BHEJIPEHUs NU(PPOBOM KOMMYTAITMOHHOM TEXHUKH C IENBI0 peaiu3alliy 3apaHee BBIOPaHHBIX
ctpyktyp I'TC. Takas meTroauka mojpa3yMeBaeT CIEIYIOLIYI0 IPOLEAypYy BbIOOpa MPUHLIUIIOB
uupposuzanuu I'TC:

- pa3pabaTbIBalOTCS BO3MOJKHBIE BapuaHThl CTpyKTyp uu@posoil I'TC, yuuThiBaromue
XapaKTEPUCTHKNA KOMMYTAIIMOHHOTO 000PYyI0BaHNMs, BO3MOKHOCTH ITU(POBOI MEPBUYHON CETH
U T.OL;

- nns kaxaod ['TC mporHo3upyroTcss poCT HOMEPHON €MKOCTH U Jpyrue BETUYHHBI,
OTIPEIETISAIONINE CTPYKTYPY CETH;

- MO pe3yJbTaraM NpOTHO3a I Kaxaod koHkpetHou ['TC ompenensroTcs oaHa Wiu
HECKOJIBKO MEPCIIEKTUBHBIX CTPYKTYP IU(POBOi TenehoHHOMU ceTH;

- st BeIOpanHO# cTpykTyphl [ ' TC pa3pabarbiBaeTcsi ONTUMAIBHBIN CIIEHAPU BHEAPEHUS
u(GpoBOTO KOMMYTAITMOHHOTO 000PYAOBaAHUS.

OcHoBHast 4acCThb.

Cuenapuu HU(pPOBU3ALNN aHATU3UPYIOTCS JI1 TPEX OCHOBHBIX CTPYKTYP MEPCHEKTUBHBIX
I'TC:

- HEpallOHUPOBAHHAS CE€Th, COCTOAIIASI U3 OJHON KOMMYTAIIMOHHOW CTAHIINY;

- palioHMpOBaHHAas CeTh, 00Opa30BaHHAasl U3 KOMMYTAlIMOHHBIX CTAHILIUM, CBSI3aHHBIX MEXKIY
co00i1 Mo MPUHIIUITY «KaXasi C KaxaA0n»;

- CeTh C TPAH3UTHBIMU KOMMYTAallMOHHBIMU CTAHLUSIMH.

Mpl  Oygem  paccMaTpuBaThb TOJIBKO — palOHHMPOBAaHHYIO  Ce€Thb. MoJepHuU3aus
parionnpoBanHoil ['TC 3akitodaeTcss B aHainu3e cleHapueB noctpoeHus «HaoxeHHOW ceTm»
JUISL:

- paitorupoBanHoi nudpoBo I'TC, KOMMyTallMOHHBIC CTAHIIUN KOTOPOU CBS3aHBI MEXITY
co00i1 Mo MPUHIIUITY «KaXKasl C KaxIA0N»;

- mudposoii ['TC, umeromieit OKOHEYHbIE U TPAH3UTHBIE KOMMYTAIIMOHHBIE CTAHIIUH.

BHoBb BBOAMMas nu@poBasi KOMMYTAIlMOHHAsI CTaHIIMS JOJDKHA OBITH CBSI3aHA CO BCEMU
paitonHbiME aBTOMaTHueckumu Terne@onubiMu cTtaHiusMu (PATC) gannoit I'TC mudposbiMu
TpakTaMHu, C YCTaHOBKOW 00opynoBaHus aHanoro-mudposoro mnpeodpazosatens (ALIl) na
CTOPOHE JJIEKTPOMEXaHWYECKUX CTaHIMi. MoryT ObiThb opranuzoBanbl CVY, mo3BOJSIOIINE
UCIoJIb30BaTh pusnyeckue c.j1. [logoOHoe pelreHne He MOXKET, KOHEUHO, PAaCCMAaTPUBATHCS Kak
ontumansHoe. [lpu BBeneHuu crnenyromiei ubpoBoi KOMMYTAITMOHHON CTaHIIMH HEOOXO0IUMO
PEIIUTH BOMPOC PAMOHATBLHOTO OCTPOCHHUSI MEKCTAHIIMOHHBIX CBSI3€H. DTU CBS3U MOTYT OBIThH
peali30BaHbl TPEMsi OCHOBHBIMH CIIOCOOAMU:

- OpraHm3anus MPSMBIX TYYKOB C.JI. MEXKIY KaKIOW HHU(PPOBOM KOMMYTallMOHHOM
cTaHIyen u Kaxxaoi ananorosoid PATC;

- BpPEMEHHOE HCIOJIb30BaHWEe HU(POBONH KOMMYTAllMOHHOW CTaHIMU, KOTOpas Oyjaer
BHEJ[PEHA TMEPBOi, B Ka4eCTBE TPAH3UTHOU JJI CBSI3M BHOBb BBOJUMBIX ITU(POBBIX CTAHIIUHN C
a"anorosoit ATC;

- KOMOWHUPOBAHHOE pEIICHHE, OCHOBAaHHOE HA COYETAHWUU TEPEUYHCICHHBIX BHIIIE
BApUAHTOB.
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IlepBblil BapuaHT IPEANOYTUTENBHEN CO MHOTMX TOYEK 3PEHHUSA. YUUTHIBAsE BO3MOKHOCTD
ObICTpOi M(pOBHU3AIMN IEPBUYHON CETH 3a cUeT ucnoiab3oBanus [IKY, opranu3zaiuio npsmeix
IIY4KOB C.JI. MO’)KHO CUHUTaThb OCHOBHBIM CLIEHAPUEM JJISl IOCTPOEHUSI MEKCTaHLIMOHHBIX CBA3EH
Ha parionupoBanHoi ['TC.

Heo0x0oauMOCTh BO MHOXECTBEHHOM JOCTYNE€ K pa3JeliieMbIM BBIUYMCINUTEIBHBIM
pecypcam OOYyCIOBWIJIO CO3JaHME PACHpPEICIICHHBIX CHUCTEM, KOTOpPbIE CO BpPEMEHEM CTallu
MIPEJICTABIISATh YPE3BBIYANHO CII0KHBIE TEXHUUECKHE KOMILIEKChI, COCTOSAIINE U3 00BEAUHEHHOTO
B CETh IOCPEACTBOM CpEAbl PAaCHpOCTPAHEHUS U HAaXOJALIErocs MOJ| YNpPaBJICHHUEM CETEBOMU
OTIEPAIIMOHHON CHCTEMBbI pa3zHOOOpa3zHoro obopyaoBaHusi. OAHAKO, CO CTOPOHBI KOHEYHOTO
II0JIb30BATENs, TaKas CUCTEMA SIBIISIETCA HE YEM HHBIM, KaK COBOKYIHOCTBIO CETEBBIX CIIYKO,
00ecTeYnBarOIUX BO3MOXKHOCTh TOCBUIKH, MOJYYEeHHUs, 0OpaOOTKM M XpaHEHUs WHPOpPMALUU
WM Ke JOCTyNa K HeOOXOIUMBIM eMy yciayraM. EcTecTBEHHO, UTO AJisi BBIOJHEHHS JaHHBIX
GyHKIMM pacnpeneneHHass cucTeMa JI0OJDKHA HE TOJBKO MPEAOCTABIATH IOJIb30BATEINIO
HEO0OXO0IMMBbIE YCIYTH, HO U 00eCIeunBaTh UX JOJKHOE Ka4eCTBO — «Ka4eCTBO OOCITYKMBaHUS»
(Quality of Service, QoS) [1-6]. CereBas cmyx0a pacmpeneIeHHONW CHCTEMBI MOXET 00
rapaHTupoBaTh coOtofieHne omnpeaeneHHoro QoS, nubo CTpeMUTbCS MOBBICUTH €ro, He
rapaHTupys HOJJepXaHUs B IpolLiecce MOJb30BaHUS yciayroi. [IppumeHeHHe TOro Wiv HMHOTO
MOAX0/1a, a TaKXKe OIpe/e]eHre cocTaBa M o0JacTH AOMYCTUMBIX 3HA4YEHHH MoKaszareneit
KauecTBa, YCTAaHABIMBAETCS B COTJIANICHUH 00 ypoBHE MpeaocTaBiseMbix yeuyr (Service Level
Agreement, SLA) ¢ yyeToM MO3uMLMN M MOJIB30BATENS, U CETEBBIX CIYXO pacmnpeeseHHON
CUCTEMbl. YUHUTBIBasA JAHHYIO 0COOEHHOCTh QOS, a NMEHHO HEOOXOIUMOCTh €r0 PACCMOTPEHUS
KaK C MO3UIUI NMPUIOKEHUH, TaK U C MO3UIMHN CETH TEIEKOMMYHHUKAIUH, K BONPOCY KOHTPOJIS
KayecTBa ClIelyeT MNOAXOIUTh KaK K KOHTPOJII0O COOTBETCTBHSI YCTAaHOBJIEHHBIM HOpPMaM,
HampuMep, 3HaYCHHUSIM TeX WJIM MHBIX CETEBBIX MapaMEeTPOB M MOKa3aTeleil, OTpaKkaloluX 3TO
KayecTBO.

C Bospocmieit mnomynsipHocThio QoS-texHosorumii (Quality of Service — TexHomorwmii
ofecrieueHus OnepaTopaMu CBSI3U COTJIACOBAHHOTO KAadyeCTBA YCIYT B CETSX Mepeladyd JaHHBIX
WHTEpPEC K KOHTPOJIIO KadecTBa YCIyr TeJe(OHHOW CBS3M OTOINEN HAa BTOpoH mmiaH. OmgHako
TEHJCHIIMH PAa3BUTHS TEJIEKOMMYHUKAIIMM MTOKA3bIBAIOT, YTO OOJBLION 00BEM PeCypcoB B TaKUX
CeTsIX 3aKJaJbIBaeTCsl Ha OOeCreueHue rojloCOBOr0 B3aUMO/JICHCTBUS MOJIb30BATENeH, oTpaxast
TeM caMbIM (DakT mpeBaTUpOBaHUs TeIePOHHON CBA3M, KOTOpas U IO Cel JeHb OCTaeTcs
TJIAaBHOM TEJIEKOMMYHHKAIIMOHHOW Yyciyroi. ['omocoBoi Tpaduk, KOTOPBIA YYBCTBHTEIICH K
3aJlep>)KKaM U Ha OKOHEYHBIX TOYKax HanboJjee MOJHO XapaKTepu3yeTcs: pa30opyMBOCThIO peuH,
B 3HAUUTEJIHLHOW CTENEHU ompeensieT TpeOoBaHMs, KaK K CHCTeMe Mepeiayl, TaK U K KOHTPOJIIO
ee paboThI.

VY omepatopoB cerel CBSI3M HET COMHEHHMIiA, 4TO 0e3 rpaMOTHON OpraHu3alydyd KOHTPOJIS
nokasareneil paboThl ceTH, a, CJeIOBaTellbHO, M KauyecTBa YCIYT CBS3U, HEBO3MOKHO
rapantTupoBath  3(G(EKTUBHOIO  B3aUMOJEWCTBUSL  Moyb3oBareneil. Mcxoms u3  3THX
COO0paXeHMil, HAIlMOHATbHBIE PETrYIUPYIOLUIUE OPraHU3alUU MOCPEICTBOM 3aKOHOAATEIbHBIX
MPOLIECCOB M TMPABOBOM pErjaMeHTallud OMPEACSIOT CIEAYIOIIUe AacleKThl 00ecredeHus
KayecTBa:

- onpeziefieHHe (yHIaMEHTAJIbHBIX NPUHIMIIOB OLEHKHM KayecTBa M TpeOOBaHUM K
Ka4eCTBY KOMMYHUKAIIMOHHBIX YCIIYT;

- BBEJICHHE CHCTEMBbl SKCIEPTHOM OLIEHKU U OIpEeJeSIeHUs COOTBETCTBHUS M 0OecredeHus
KayecTBa MPOU3BOIUTENEH TEIEKOMMYHHKAIIMOHHOTO 000PYA0BaHUS IPUHATOrO TUIIA,

- Ha3HAUYE€HUE TECTUPYIOIIMUX JabopaTopuii U CepTUGHUKALMOHHBIX OpraHu3alii u
MIOCTOSTHHOE HaOJI0ICHUE 32 UX MPUTOIHOCTHIO;

- y4acTHe B MOJIrOTOBKE HAIIMOHAJIBHBIX U €BPOTEUCKUX KBATU(PUKAIIMOHHBIX CTaHIAPTOB.

Otcroma cienyeT HEOOXOIUMOCTh KOHTPOJIS KadyecTBA, METOJIOJOTHS  KOTOPOTO
3aKJIa/IbIBA€TCsl Ha TOCYapCTBEHHOM YPOBHE, O0s3bIBasi ONEPATOPOB, UMEIOIIMX JMIIEH3UU Ha
NPEJOCTaBICHUE YCIYT, PAaBHO KAaK M KOPIOPATHUBHBIE TEIEKOMMYHHKAIIMOHHBIE CETH, IS
KOTOPBIX KaueCTBO CBSA3M INPEICTABIIAET NPAMONW KOMMEPYECKHII MHTEpEC, NPUIEPKUBATHCS
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ornpeneneHHbIX npaBui. CHCTEMHBIM MOJXO0 K TAKOMY KOHTPOJIO UMEET PAJ MPEUMYIIECTB O
CPaBHEHHIO C KOHTPOJIEM TIIOCPEICTBOM AaBTOHOMHBIX CPEICTB KOHTPOJIS, MOCKOJIbKY JaeT
MOJIHYIO KapTUHY KadecTBa yCIYT CBA3M IO Bcel ceth. Kpome 3TOro, OH MO3BOJISIET PEIIaTh
BOMPOCHI cOOpa, yueTa M XpaHeHHUs MH(POpPMALUK O pe3ylbTaTax KOHTPOJIA B €AMHOM Y3Je, a
Takke 00pabOTKM M aHaTW3a NOJYYEHHOW WMHGOpPMAIMU C LEJIbI0 MPOBEACHUS SKCHEPTHOU
OILICHKH COCTOSIHMSI CHCTEMBI NIepeaadr, BHIHECEHUS PEIICHUI 10 KayecTBY YCIYTH, a TaKke B
HCCIIEIOBATEIILCKUX EIISX.

JUist IpeANpUsITHS CBS3H pean3anis TpeOOBaHUH K yCIIyraM CBSI3U Ha BCEX JTarax CTaBHT
oTIpesieNieHHbIe TPEOOBAHMSI K KAUECTBY MPEIOCTABICHUS YCIIYT:

- IpaBWJIbHASI OPraHM3ALMS U TIOJTHOTA ydeTa WHPOpPMAIMH O KauecTBe YCIYI U KayeCTBE
WX TIPEOCTABICHUS;

- 00paboTka HHpOpPMAILIUK O KaYECTBE YCIYT;

- obecnieueHre TpeOyeMOTO BPEMEHH pEaKIMH CUCTeMbl Ha WH(POpPMAIMIO O KadecTBe
YCIIyTH;

- obecrieyeHne Ha BCEX Y4acTKaX CETH CKOPOCTHU Iepesadn u o0paboTKu uHGopMaIuy;

- BEJIMYMHA UCKKEHUST HH(POPMAITUHU HE BBIIIE JTOMMyCTUMOM.

Peanmzanust TpeGoBaHMIA, NPEABSBISEMBIX K Ka4eCTBY MPEJOCTABICHUS YCIYT, MOXKET
OBITH IOCTUTHYTA!

- IPaBWJIBHBIM TUTAHWPOBAHHEM M HOPMHPOBAHUEM C YUETOM TEXHHYECKHX OCOOCHHOCTEH
¥ BO3MOKHOCTEH CPEJICTB JIEKTPOCBSI3H, SKOHOMUYECKUX ITOKa3aTesel MpeArpusThs, BEIOOPOM
¢dopm mpencTaBieHus HHGOpMAaIuy;

- HCTIOJIb30BAHUEM COOTBETCTBYIOLIEH, CEPTUGUIMPOBAHHON KaHanmooOpasyrome u
KOMMYTAIIMOHHON ammapaTypsl W CHCTEM YIpPaBICHHUS TPH YCIOBHH HMX MAaKCHMalbHOTO
3a/1eiicTBOBaHUs U A((HEKTUBHOTO HCIIOIH30BaHMUS,

- CO3JIaHHEM ONITUMAIIBHOUM CETEBOM CTPYKTYPHI;

- pa3paboTKOl ONTUMANBHBIX AJITOPUTMOB  YIPABICHUS U  OOCIHY)KMBAaHUA CETU
AIIEKTPOCBS3H;

- aBTOMaTU3UPOBAHHOM 00pabOTKOM COOOIIEHUH.

KauectBo oOcmyXuBaHHsI MOXET OTpaXaTbCsi Kak  KAauyeCTBEHHbIMHM, TaK W
KOJIMYECTBEHHBIMH XapaKTepUCTHUKaMu. JlJii KOHTpOJIA KauecTBa MPENOCTABIICHUS YCIYTU
KayecTBO OOCIYKUBaHUS OTPAXKAETCS KOJIMUYECTBEHHBIMU XapaKTEPUCTUKAMU — MOKa3aTEJISIMHU
KauyecTBa JJIsl CTPYKTYPHBIX MOJIpa3AeICHUI U 3JIEMEHTOB CETH.

Pacyer mnoka3zatenell kauecTBa OOCITYKUBAaHUS BBI30BOB IPOU3BOJUTCS C IIEJIBIO
MOJIyUYEHUsI CTAaTUCTHYECKUX CBEACHUNW O (YyHKIMOHUPOBAHUM CETU CBSA3M, O KayecTBe
MPEIOCTABISIEMbIX YCIyT. Pe3ynbTaThl 3aHOCATCS B TaOIUIBI ((DOPMBI) U aHATTU3UPYIOTCS.

Jlia nmpumepa Bo3bMeM JaHHbIe, penoctaBieHHble AkTioOnHCKOM OJIT — dopmy Ned 3a
nepuon ¢ siHBaps 1mo mapTt 2020 roga, m3Mmepennbie Ha craHmuu ATC-21/22. Crannus ATC-
21/22 sBnsierca uudposoit cranuueit cucremsl DMS-100/200. Ha DMS-100/200 usmepenue u
BbIJlauya JAaHHBIX IO TpauKy OCYIIECTBISETCS aBTOMATHUYECKHU [0 3alaHHOM OIeparopom
nporpamMMe. B HacTosiiee Bpemsi CHATHE CTATUCTHKUM M 3aHECEHUE MaHHBIX B  (OPMBI
ocyiiecTBisieTcss pa3 B Henmenmo. OOpaboTka W aHalW3 JaHHBIX OCYIIECTBISIETCS TPYIIOM
KOHTPOJIS 32 KAUe€CTBOM CETH, IPEUMYILIECTBEHHO BPYUHYIO.

Pacuer noka3zateneii kauecTBa 0OCITy)KMBAaHUS BBI30BOB Ha UCXOASAIINX HAMpaBlIeHUIX (IO
¢dopme Ne 4) nmpou3BOAUTCS MO CIEAYIOIUM (opMyIiam:

N
P =— 100%, (1)

ANS
SEIZE

rae Pyys — TPOLEHT 3aHATUN KaHAIOB (JIMHUMN), 3aKOHYMBIIUXCS TOMYYCHHEM CHUTHaIa
«OTBETY;

N4ns — 9MCIIO 3aHATHI KaHAJIOB (JIMHUI), 3aKOHYMBIINXCS TIOJYYEHUEM CUTHAJIA «OTBETY;

NSErzE — YUCIIO TIOTIBITOK 3aHATHI KaHAJIOB (JTMHUH).
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N N, —N )

Noans — Vser ANS ?
riie Nvoans — 9MCIIO 3aHATHH KaHAIOB (JIMHKI), HE 3aKOHYMBIIUXCS MOJYYCHHEM CHUTHAIIA
«OTBETY;

NSsEirzE — 4UCIIO TIONBITOK 3aHATUHN KaHAJI0B (JIMHUM);
N4Ns — 4UCIIO 3aHATUHN KaHAIOB (JIMHUHN), 3aKOHYUBIIMXCS TOJYYEHUEM CUTHAJIA «OTBETY;

N
P — L NOANS  100%, 3)

NOANS
SEIZE

rae Pyosns — TPOLEHT 3aHATHM KaHaloOB (JIMHUM), HE 3aKOHUYMBLIMXCS IOJyYEHHEM
CUTHAJIA «OTBETY.

N
— INJOUT 100%, 4)

SEIZE

})IN/OUT

rae Pivour — IPOUEHT NOoTeph Mpu 0OMeHe JTMHEWHBIMH U YIPAaBISIOLIMMU CUTHAJIAMU C
MOCICAYIOIIUMHU CTAHIHUAMU

Ninour — 4YUCIO HEYCHENIHBIX BBI30BOB IMpPHU OOMEHE JMHEWHBIMH U YHPaBISIOLIUMU
CUTHAJIAMHU C MOCIEAYIOUIUMHU CTAHIIUAMU;

NSEizE — 9UCIIO TIOTBITOK 3aHATUN KaHAJIOB (JIMHHM).

N
_ BUSY 100%, (5)

P BUSY
SEIZE

rae Ppusy — IPOLIEHT MOTEPh U3-3a MOJIy4YEHUSI CUTHAJIOB «3aHATO;
N Busy — UUCIIO HEYCIEIIHBIX BHI30BOB M3-3a MOJIy4EHUSI CUTHAJIOB «3aHATOY;
NSEizE — 9UCIIO TTONBITOK 3aHATUN KaHAJIOB (JIMHHM).

N N -N,6 . —N

IN/our — 'Y NoNUM ANS BUSY

v N

_ SEIZE
P SNOANS ~—

parto ~ Nove 100%, (6)

SEIZE

rae Psyoans — IPOLIEHT MOTEPh U3-3a HE OTBETA BHI3BIBAEMOT0 HOMEpA Tene(oHa;

NSsEgizE — 4UCIO TIOTIBITOK 3aHATHI KaHAMOB (JIMHU);

Nivour — 4YUCIO HEYCHENIHbIX BBI30BOB IMpPHU OOMEHE JIHMHEWHBIMH U YHPaBISIOIIUMU
CUTHAJIaMH C MOCIIEYIOUTUMU CTaHIIUSIMU;

Nyonupm — 9MCTIO HEYCTICITHBIX BBI30BOB IIPH HETIPaBUIIBHOM Habope HOMepa;

N4ns — 4UCIIO 3aHATUHN KaHAIOB (JIMHUH), 3aKOHYMBIINXCS MOJy4EHUEM CHTHAIa «OTBETY;

NBusy — UACTIO HEYCIIEUTHBIX BBI30BOB M3-32a MOIYYEHUSI CUTHAJIOB «3aHSTOY;

Np4rTp — YMCIIO HEYCTEIIHBIX BEI30BOB MPU HETIOJIHOM HAabOpe HOMepa;

NoyFL — 4MCI0 HEYCHEIIHBIX BEI30BOB U3-3a MEPErPY3KU HANIPABIICHUS.

Ha nanHbIii MOMEHT 3aaua aBTOMaTH3allMd KOHTPOJIS KayecTBAa COCTOMT B TOM, YTOOBI
aBTOMAaTU3UPOBATh PACYET U3MEPAEMBIX JaHHBIX U IOJIYYUTh CTATUCTUUECKYIO OLICHKY KauecTBa
00CITy’)KUBaHUS BBI30BOB.

«Dopma Ne 4» npusenena B Tadnuue 1.

Ta6Jmua 1 — Iloka3zarenu KadecTBa O6CJ'Iy)KI/IBaHI/I}I BBI3OBOB Ha HCXOIAIIUX
HaITpaBJICHUAX
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NONUM 100%

NSEIZE

OUFL 100%,

SEIZE
N

N
N

PNON UM

POVFL
Nnonum — 4uCIio HCYCIICIIHBIX BBI3OBOB IIPU HCIIPABUIIBHOM Ha6ope HOMEpa,

Noyrr —uncno HCYCIICIIHBIX BBI3OBOB M3-34 IICPCTPY3KU HAIIPABJICHUSA.

NSsEizE — YUCIIO TIOTIBITOK 3aHATHI KaHANOB (JTMHUI).
rae Pyonua — IPOIIEHT MOTEPh MPH HEMPaBUILHOM Habope HOMepa;

rae Poyrr — IPOLIEHT NOTEPH U3-3a NEPETPY3KU HAIIPABJICHNUS;
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NSsEizE — YUCIIO TOTIBITOK 3aHATUM KaHAJIOB (JIMHUM).

N — NSEIZE , (9)

SEIZE.1
NCONNE CcT

r€ Nserze 1 — 4UCIO 3aHATUN KaHAJIOB HA OJIUH pa3roBOp;
NSsEizE — 4UCIIO TIOTIBITOK 3aHATHI KaHAJIOB (JIMHUI);
Nconnecr — 0011Iee YHCIIO0 YCTICIIHBIX BHI30BOB.

ABTOMAaTHM3aLMs pPACYETOB KA4YECTBEHHBIX II0KA3aTEIEH OCYIIECTBIACTCS C IOMOIIBIO
npwioxxeHus Microsoft Excel. Bo3zmoxnoctn Microsoft Excel mo3BossitoTr aBTOMaruuecku
MOJIyyaTh CTAaTHUCTUYECKUE JAaHHbIE O IMOKa3aTelsX KadecTBa pabOThI CETH CBS3M 3a HYKHBIN
orepaTopy MEpHoJ, a TaKKe COOTBETCTBHE HOPMATHBHBIM IOKA3aTENsIM MHPEANPUATHS CBS3U.
Pesynprarel aHanmu3a mokasaTeneil KadecTBa IMO3BOJIIOT OINPEIENINTh, HACKOJIBKO CETh CBS3H
yIOBIETBOPSET TpeOoBaHUSM NoJb3oBarenei. B kuure «®opma Ned» nanHbie 1o Tpaduky,
MOJIyYE€HHBIE TPU TOMOIIM IPOTPaMMHOrO OOEeCreueHusi, aBTOMAaTHUYECKU BBIUMCISIFOTCS IO
MIPUBEACHHBIM BhIIE popmyinam [2-9]. [IpoBenem cTaTUCTHUECKYIO OIIEHKY KauecTBa 3a KaXKIbIi
MecsIl M 3a BeChb m3MepsieMblii mepuoi. s aToro cozmamum HOBYrO KHHTY Microsoft Excel,
HampuMep, BBIJAIONIYI0 CTATUCTUYECKHE JaHHBIE IO MPOLEHTY 3aHATUN, 3aKOHUYMBIIUXCS
MIOJY4EeHUEM CHUTHAJIA «OTBET», CBs3aHHbIM ¢ KHUro «®opma Nedy». B 31Ol KHUTrE MBI
BBIYMCIISIEM MUHUMAJbHbBIE, MAKCUMAJIbHBIE, CPeIHEE apuU(PMETHUECKHE 3HAUYEHUS], CDABHUBAEM C
HOPMAaTHMBAaMU U BBIYHMCIIEM CTaHIApTHOE OTKJIOHEHUE OT reHepajbHOM BbIOOpKM [2, 3, 10].
MO>KHO NOJIY4UTh TAKKE U IPYTUe CTAaTUCTUYECKUE JaHHbIE, HEOOXO0JUMBIE M10JIb30BATEIIIO.

JlaHHBIE 1O MPOLIEHTY 3aHATUI KaHAJIOB (JMHMI), 3aKOHYMBILUXCS MOJYYEHHEM CHUTHala
«OTBET» 3a BECh MEPHO/I, ¢ stHBaps o MapT 2020 roxa, ykazansl B Tabmaute 2.

Tabmuma 2 — [IporeHT 3aHATHI KaHAJIOB (JTWHUWMN), 3aKOHUYUBIIUXCS MTOJYy4EHUEM CHUTHAJa
«OTBET»

Hanpas SuBaps 2020 rona ®eppaiib 2020 roga Mapt 2020 roga

aeaue | 08.01 [15.01 [22.01 |29.01 |1 05.02]12.02|19.02|26.02|05.03 |12.03|19.03 | 26.03

ATC-25 | 57,5 | 56,7 | 55,5 | 56,3 | 56,3 | 56,7 | 55,5 | 57,5 | 57,5 | 55,5 | 56,7 | 56,3

ATC-27 | 47,7 | 52,7 | 56,9 | 47,7 | 47,7 | 52,7 | 56,9 | 47,7 | 47,7 | 56,9 | 52,7 | 47,7

ATC-51 | 55,1 | 51,8 | 55,1 | 55,7 | 55,7 | 51,8 | 55,1 | 55,1 | 55,1 | 55,1 | 51,8 | 55,7

ATC-54 | 52,1 | 56,2 | 56,0 | 50,5 | 50,5 | 56,2 | 56,0 | 52,1 | 52,1 | 56,0 | 56,2 | 50,5

B Ttabmune 3 mnpuBeneHbl CTATHCTUYECKUE MAHHBIC IO MPOICHTY 3aHATUH KaHAJIOB
(IMHUI), 3aKOHYUBIINXCS TIOTy4EeHUEM cUrHana «oTBeT» (1o ¢opme Ne 4) 3a ssaBaps 2020 rona.

Tabmuma 3 — CratucTudeckwe MAaHHBIE [0 MPOLEHTY 3aHATHH KaHajioB (JIMHUIA),
3aKOHUYMBIIUXCS MOJyYEHHUEM CUTHAIa «OTBET»

SAuBape 2020 roga
Hampas Munumans | MakcumansHoe | Cpenneapudme- | HopmatuBnoe |CranmapTHOe
JIEHHE HOE 3HAUCHHE THYECKOE 3HaUCHHE OTKJIOHCHHE
3HAUCHHE 3HAUCHHE

ATC-25 55,5 57,5 56,5 55,0 0,8
ATC-27 47,7 56,9 51,2 55,0 4.4
ATC-51 51,8 55,7 54,4 55,0 1,8
ATC-54 50,5 56,2 53,7 55,0 2,9

217



ISSN 1814-5787. Ka3zakcran ennipic kemiri 2021, Nel

B Ttabmune 4 mnpuBeneHbl CTATHCTUYECKHE JaHHBIE MO TPOLEHTY 3aHATHH KaHAJOB
(JIuHUI), 3aKOHYMBIIUXCS TIOJNyYeHHEM CHrHaia «oTBeT» (mo dopme Ned) 3a Bech mepuoj C
sHBaps 1o mapt 2020 roaa.

Tabmuna 4 — CrarucTHYecKue MJaHHBIE IO NPOIEHTY 3aHATUN KaHAIOB (JIMHUM),

3aKOHYMBIIHUXCS MOJYyYCHUEM CUTHaja «oTBeT» (1Mo (opme Ned) 3a Bech mepuoj ¢ sSHBaps IO
mapt 2020 rona

Ansaps — mapt 2020 roga

Hanpas Munanmans | MakcumanbsHoe | Cpenneapudme- | HopmarusHoe |CranpmaptHOe

JeHne HOE 3HaUeHHE THYECKOE 3Ha4YEHHE OTKJIOHEHUE

3HaUeHHE 3HAYCHHE

ATC-25 55,5 57,5 56,5 55,0 0,7
ATC-27 47,7 56,9 51,2 55,0 4,0
ATC-51 51,8 55,7 54,4 55,0 1,6
ATC-54 50,5 56,2 53,7 55,0 2,6

Ha pucynke 1 mpuBeneH rpaduk u3MeHeHUs TTOKa3aTeael B 3aBUCUMOCTH OT JHSI CHSTHS
cratuctuku Ha ATC-21/22 nns ucxonsmux Hanpasiaeruit: ATC-25, ATC-27, ATC-51/52, ATC-
54. Tlo rpaduky MOXXKHO MpOAHATM3UPOBATH KAa4eCTBO OOCTYKHWBAHHS BBI30OBOB M CJENATh
COOTBETCTBYIOIIME BBIBOJBI O IE€JIECOOOPA3HOCTH MEPONPUITHA M0 YAYUIIEHHUIO KadecTBa

MIPEeIOCTABJICHUs YCIIYT, HalpuMep, N0 YBETMYEHMIO YKCIa KaHAJOB, MOJEPHU3ALUU CHCTEM
CBSI3U U T.TI.

E 100,0
E w0 /,—— ATC-25
0 / — ATC-51
70,0
/ _~A— ATC-54
E 60,0
é 00 == s S g_ ATC-27
400
=]
30,0
200
10,0
8 15 72 79 5 12 19 7 5 yJ g
sHBapb 2020 hespans 2020 mapt 2020
ﬂHUI CHATUA CTATUCTHUKH
Pucynok 1 — I'paduk wu3MeHeHHS NOKa3aTeNsl «IPOLEHT 3aHATUH, 3aKOHUMBLIUXCS

CHUI'HAaJIOM «OTBET»

Cerp ympaBnenuss Ha ocHoBe kaHaioB KIIJ[ (DCC). CYC (SMN) dopmupyercs ¢
IIOMOIIBIO COEAMHEHUS BCEX KOJIEL] U Y3JI0B, COCTABIIAIOIIUX CETh, B ONPEACIEHHYIO CTPYKTYpY.
Takoe coeauHeHHEe MOYKHO CAe€laTh, HCIOJIb3Yys BCTPOEHHbBIE CIY)XEOHbIE KaHalbl Nepefayu
nannelx KIIJI, xotopblie obecneumBaroTcst camuMm oOopynoBanuem CLM, mubo ucnonb3ys
BHEIIHIOI KaOelbHYI0 MPOBOJAKY MEXAY y3jidaMHu, peanusyromyio cetb X.25 umu Ethernet. B
M000M ciydae KaKIbli y3e€Jl CeTH JIOJDKEH ObITh JOCTYNEH JUlsl yrpaBieHus. Jlis 3amuThl
HanboJyiee BaKHBIX YYAaCTKOB CETH YIIPABJIEHUS MOXXET HMCIIOJB30BaThbCA pPE3epBUPOBAHMUE.
MapupyTtuzanus B CETH YINPABICHHUS OCYILIECTBISETCS Ha OCHOBE IPOTOKOJA CBSI3U MEXIY
KOHEYHOH M MNpOMEXyTrouHoW cucreMamu ES-IS wim  mnporokona CBS3U  MEXAY
IpPOMEXYTOUHBIMU cucteMamu [S-IS, obcmyxuBaromux untepdeiic Q3. Oto obecneunBaer
aBTOMATHYECKYI0 MapLIpPYTH3alUI0 Kak B IPOLECCE MHCTAUIALMUU CETH, TaK W IIpH
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BO3HUKHOBEHHWH OMIMOOK B CETH, T.e. €CIM Kakoe-TM0O 3BEHO CETH HEUCIPABHO, TO
ABTOMATHYECKH HCIOJB3YeTCsl aJbTePHATUBHBIA MapuipyT. OOBIYHO HCIONB3YIOTCH  2-3
(makcumyMm 7) kanana KIIJ[ ais cHuKEHMs 3arpaT BpEMEHUM IPU H3MEHEHUU CXEMBI
MapIIpyTHU3aLUU.

Anpecanus Touku noctyna cereBoro cepsuca TJACC (NSAP). Kaxaplil y3en cetu J0JKeH
HUMETh CBOM ajipec Touku noctymna cereBoro ceppuca TJCC (NSAP). Dtot agpec npucBanBaeTcs
y31y MpU HUHCTAUISLMU; OH YHUKAJIEH U CIHYXUT U1 HUJISHTU(PUKALUU Yy3j1a IpU €ro
noaxmoueHun Kk EM uin NMS. Aapeca TICC (NSAP) KoHTpOIUpPYIOTCS M pacipenemstoTcs
CeTeBOM aaMMHMCTpaluen crpaHbl. CxemMa HyMepaluu JOJKHA ObITh JIOKAJIbHOM JUISl KaXKIOU
ctpanbl. CTpyKTypa agpeca nuMeeT BUJ (MakcuMaibHas ainuHa — 20 Gaiit) B Tabnuie 5:

Tabmumna 5 — CTpykTypa ajpeca KaxxJ0To CETEBOTO y3J1a

Hauanenas yacte nomena IDP Cnenmduyeckas yacts qomeHna DSP

AFI IDI Anpec obnactu AA | Unentudukarop cucremsl SID | NSEL

Anpec cocToWT U3 JABYX 4YacTeld — HaudaiabHOM M crenuduyeckoil. HauvanpHas wyacthb
COCTOUT U3 mojis uaeHTtudukaropa nosHomounit u ¢opmara AFI (1 GaiiT) m HauambHOTO
uaertuduxaropa nomena IDI (2 6aiita). OHu QUKCHPOBaHBI JOKAJIBLHOM CXeMOM Hymepanuu (B
mpenenax  CTpaHbl), KOTOpas  JIOJDKHAQ  COOTBETCTBOBAaTh  BBIOPAHHOMY  NPOTOKOIY
MapipyTtusanun. Hambosee pacmpocTtpaneHHBIM siBiisieTcst mpoTtokon SO 3166, koTopsiid
COJICP)KUT CITUCOK TPEX3HAYHBIX JECATHYHBIX (JBY3HAYHBIX IIECTHAAMATHPHUIHBIX) KOJIOB CTPaH
AFL.

Crnenundudeckas gyacThb aapeca noMmena DSP Takke 10DKHA COOTBETCTBOBATH BBIOpAHHOMY
npoTokosy. Bryrpu omHo#t oGmactm IDP u ampec oGmactm AA (10 06aiiT) MOCTOSHHBI
N3mensiercs tonpko uaeHtudukatop cucrembl SID (6 Oaiit) oT y3ma k y3iy. SID orpaxaer
cTpykTypy wucnosb3dyemoit cetn CLUIU um comepkut: mosie cranmuu (3 Oaiita), moyie mecTa
yctanoBku (1 Gaiit), mone Homepa moiku (2 Gaitta). [Tome NSEL DSP (1 Oaiit) mpuHumMaercs
MOoCTOSIHHBIM U paBen 0 [11, 12].

Cerp ympaBieHuss Ha OcHOBe KkaHanoB Ethernet. VY3mel omHoW cranmuum (eciau s
noakimoueHus: o0bekta Kk cetu CLM ucnonp3yroTcsi HECKOIbKO MYJIBTUILIEKCOPOB — Y3JIOB,
UMEIOIUX OAHO (YHKIIMOHAJIBLHOE Ha3HA4YeHHE) MOTYT OBbITh COEIWHEHBI MEXIy co00H C
nomotibio cetu Ethernet (nmokampHO# cern, wucnonw3yromeit cranpapt IEEE  802.3).
MaxkcumanbHoe uucio y3iaoB cetu Ethernet, koTopeie MokeT coaepkaTb OJIHA CTaHIUS,
OTpaHHuYeHO (T.€. OTPAaHMYEHO YHCIO Y3JIOB C COBHAJAOIMMHU (YHKIUSIMU B Tpeaenax
craniuu). Cetu Ethernet pa3nuuHbIX CTaHIMI MOTYT COEAMHSATHCS TaKKe C MOCTOB, MPUYEM
Ka)KJ]0€ COeIMHEHUE paccMaTpuBaeTcs Kak oJuH y3en cetu Ethernet.

Cnyxebnble kaHanbl U BHemHue uHTepdeiicel. 3aronoBku SOH u POH ¢peiima STM-N
UMEIOT JOCTaTOYHO OOJBIIYI0 PE3epPBHYIO €MKOCTb, KOTOpas MOET HCIOIb30BaThCs s
dbopmupoBanus ciyxeOHbIX KaHanoB. O0muil o6bem 3aronoBka coctasisieT 90 (81 + 9) Gaiir.
Bce 0aiiTbl MOTYyT OBITH pa3zienieHsl Ha 3 Tuma (PUCyHOK 2.):

- 0aliTBl, KOTOpPBIE HE MOTYT JKCILTyaTHpoBaThcsi moib3oBatensimu CLIM obopynoBanus
(36);

- 0aliThI, CEMaNBHO MPEIHA3HAUYECHHBIC IS UCTIONB30BaHMUS B CITY:KEOHBIX IEAX WU AJIs
co3manus crnyxeOHbix kananoB (16) — kanan DCCr (D1 — D3, 195 x0ut/c, ans oOcmyKUBaHUS
perenepanonnbix ceknuit), kaHan DCCy (Ds — Di2, 576 kOut/c, ans oOciayxKuBaHUS
MYJIBTUIUIEKCHBIX ceKinii), 4 kanana 64 xout/c (E, F);

- 0aliTel, K KOTOPBIM TMOJIH30BATENM UMEIOT JOCTYIl C HeperiaMeHTHPOBAHHBIMH
¢bynkuusamu (38 6aiT).

219



ISSN 1814-5787. Ka3zakcran ennipic kemiri 2021, Nel

10 11 12

Pucynoxk 2 — Cnyxe6nsie kanais! KITJ[ (DCC) B ctpykrype kagpa STM-N

[Tocnennue nBe rpymnmnbel 0AHTOB MOTYT OBITH CTPYHNIHPOBAHBI JIJISl CO3JAAHUS CITYKEOHBIX
KaHaJIOB U CKOMMYTHPOBAHbI Ha BHCHIIHUEC I/IHTep(beI\/’ICI)I, K KOTOPBIM MOXKET IMOAKIIOYAThCA
nosip3oBarensckoe CLIU obopynoBanue.

BoiBoa.

[lo rpadguxy BHUIHO, YTO MPOIEHT 3aHATUN, 3aKOHYMBIIUXCA CHUTHAJIOM «OTBET» B
HarnpaBiiennun ATC-25 Hanbonee mpuOIMKeH K HOpMAaTUBHOMY 3HadeHUIo, Toraa kak Ha ATC-
27 nabnromaercs OoybIIME OTKIOHEHHS OT HOpPMAaTHBa, YTO TOBOPUT O XYJIIEM KauyecTBe
00CIyXKMBaHUS 110 CPABHEHUIO C IPYTUMHU CTAHIUSIMHU.
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CAITAHBI BAKBLIIAY ITPOIECTEPIH ABTOMATTAHJIBIPY BAMJIAHBIC
KEJIICI K¥MbICBIHBIH KOPCETKIIITEPI

Anoamna

Tenexommynukayus dfcyienepi MeH Kypanoapbih Ka3ipei 3aMaHzbl 0amblmy, COHOAU-aK
01ap YCLIHAMbIH KbI3Memmep CNeKMpiH KeHeumy Kblamemmepoily Canacblia HeaypiblM HCO2apbl
mananmap Kosa0sl, OY1 21eKmp OaulaHblcybl Jcylenepi MeH Jicelilepiniy muicmi canacvii
KamMmamacels emyciz MyMKiH emec. bByn owcymvicma 6aiinanvic  dceniciniy  cananvik
Kepcemkiwmepin 6aKwliay npoyecmepin asmomMammaHnoblpy MyMKiHOI2l Kapacmulpuliaosi.

bi3 ap au ywin dcone bapnvlk onuienemin Ke3ey yuliH cananvly CMamucmuKanibl 6a2acoiH
3epmmeOdik. Kvizmem kepcemy canacel cananvlk HCa2blHAH 04, CAHOLIK HCARLIHAH Od KOPIHYI
MymKiH. Kvizsmem kepcemy canacvbin 0akwliay yuliH Kbl3mMem Kepcemy canacbl CAHObIK
cunammamanapmer — KYpolIbIMOblK OeniMulenep MeH Jiceli d1eMeHmmepli  yulin cana
KepcemKiumepimen Kopcemineoi.

Tyuiinoi ceszoep: mapamviizan ducyiienep, xceninepoi 0ackapy, O0aybiCmuvlk mpagpux,
aKnapammol ecenke ayy JHCOHe CAKMAY, HCENNiK Kbl3Mem, ONepayusiivlk Jicyienep, JHCeniniK
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AUTOMATION OF QUALITY CONTROL PROCESSES COMMUNICATION
NETWORK PERFORMANCE INDICATORS

Abstract

The modern development of telecommunications systems and facilities, as well as the
expansion of the range of services provided by them, places ever higher demands on the quality
of services, which is unthinkable without ensuring the proper quality of telecommunications
systems and networks. In this paper, we consider the possibility of automating the processes of
monitoring the quality indicators of the communication network.

We studied the statistical quality assessment for each month and for the entire measured
period. The quality of service can be reflected in both qualitative and quantitative
characteristics. To control the quality of service delivery, the quality of service is reflected by
quantitative characteristics — quality indicators for structural divisions and network elements.

Keywords: distributed systems, network management, voice traffic, information accounting
and storage, network service, operating systems, network parameters, optimal control
algorithms, information transfer rates, communication system upgrades, switching equipment.
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HOW KAZAKHSTAN'S TRANSPORT INDUSTRY IS DEVELOPING

Abstract

This article discusses the features and problems of developing of the transport sector in the
Republic of Kazakhstan, which needs further reform. The entry of the Republic of Kazakhstan
into the club of the most developed countries of the world implies the advanced development of
the transport complex of the Republic, since it provides stable satisfaction of the transport needs
of the national economy and population. The transport and logistics system of Kazakhstan, on
the one hand, depends on existing external factors, on the other — is still in the process of
formation. External factors shape the demand for services in the transport and logistics sector,
but the existing problems do not fully contribute to the growth of this industry. In the context of
growing international cooperation, the transport and logistics sector requires further
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modernization and expansion of infrastructure capacity in the near future. There is a need to
review domestic policies regarding incentives for existing transport and logistics system
facilities, such as rail and road connections and logistics centers. In addition, the lack of
financing for small and medium-sized businesses does not ensure the growth of the transport
industry.

Keywords: transport, fare, passenger transportation, railway transport, transport
infrastructure, air transport, transport industry.

Introduction.

Transport has always been, is and will continue to be an important branch of the country's
economic and political life. The vast territory of Kazakhstan, the low population density, the
remoteness of localities from each other, the growing processes of integration and globalization
in the world make it one of the priority areas of development in the country.

Kazakhstan occupies the ninth largest territory in the world, and in such conditions,
transport becomes the only way to overcome long distances between regions, this applies to both
cargo transportation and the movement of people. It is also known that the country does not have
access to the seas and oceans, except for the Caspian Sea, and as a result, the main share of all
traffic is accounted for by land transport [1].

At the end of 2018, the transport industry provided the country with 8.3% of the total
volume of gross domestic product produced. According to the operational data of the statistics
Committee of the Ministry of national economy of the Republic of Kazakhstan, the country's
GDP by production method amounted to about 58.8 trillion tenge at that time.

In General, 4.1 billion tons of cargo were transported across the country last year, while in
2008 the volume of such transportation was almost half as much.

The number of people who used the services of Kazakhstan carriers amounted to 23 billion
people. But exactly 10 years ago, this figure was noticeably lower and reached only 11.3 billion
people. Another important indicator of this industry is cargo turnover and passenger turnover.

Thus, cargo turnover refers to the volume of work of transport for the transportation of
goods, which is expressed in ton-kilometers (km) and is defined as the sum of the products of the
weight of each batch of cargo transported by the distance of its transportation.

In turn, the passenger turnover of transport is determined by summing the products of the
number of passengers of each carriage by the distance of transportation in kilometers. The unit of
measurement is the passenger-kilometer (PCM).

Cargo turnover in the Republic has grown over the past 10 years from 369.8 billion km by
61.2% to 596.1 billion km in 2018.

Passenger traffic for the same period in 2018 equated to 281.5 billion PCM, and in 2008
only to 127 billion PCM. Last year's figures increased by as much as 121% compared to the level
of'a decade ago.

When analyzing some indicators in the regional context, it is worth noting that the leaders
in cargo transportation in the past year were Karaganda, East Kazakhstan and Kostanay regions.
So, these three regions accounted for almost 43% of the total cargo transported.

Main part.

The current budget policy provides for partial subsidization of passenger transportation,
and does not provide for state obligations to subsidize railway transport entities as suppliers of
socially significant services (objects of low-functioning railway infrastructure).

Since 2005, the Republic of Kazakhstan has introduced the practice of state subsidies for
passenger transportation. In the period from 2010 to 2015, the annual amount of allocated
subsidies amounted to an average of 9 billion tenge. In addition, the losses of passenger
transportation were partially covered by providing JSC "NC "KTZ"(National company
"Kazakhstan Temir Zholy") with a temporary reduction coefficient to the tariffs for MHS
services (main railway network) in the amount of 0.01, as well as setting the tariff for locomotive
traction services for passenger transportation below cost [2].
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The lag in the pace of railway development from the current needs of the economy and
population is due to the following problems: The economic policy that has allowed for many
years cross-subsidizing passenger transport at the expense of freight, as well as other sectors of
the economy (mining, construction and agro-industrial complex), due to the fall in railway tariffs
relative to price increases, leads to the "washing out" of industry assets and deterioration of the
quality of the state's transport infrastructure. Accumulated depreciation of the industry's fixed
assets creates a risk of loss of technological stability of railway transport. The efficiency of
railway transport, the existing range, availability and quality of services provided to users, and
the level of innovation in the business do not fully meet the current market requirements. To
ensure the development of the industry and the economy as a whole, improve the efficiency and
quality of services, and attract investment in asset renewal, it is necessary to implement a set of
measures to reform the economic model and institutional structure of the industry. Opening of
borders and liberalization of national legislation in the field of transport regulation have led to
broad access to the domestic market of transport services for foreign subjects of the transport
process, expanded the use of international trade routes through the land territory, air and sea
space of the Republic of Kazakhstan.

The transport sector is gradually becoming a stable source of replenishment of the national
budget, which largely determines the socio-economic development of regions located at
important and key points of the country, i.e., on the territory of which the main array of transport
routes and cargo flows runs. The growth rate of the transport sector of the economy in January
2015 to January 2014 is 106.9%. Currently, the railway transport of the Republic of Kazakhstan
is one of the most steadily developing sectors of the country's economy. Transportation of goods
over long distances is carried out in Kazakhstan mainly by rail, which is characterized by high
carrying capacity at a relatively low cost of transportation, large investments in the construction
of Railways, which pay off only with significant attraction of transport flows. Railway transport
currently performs 11.7% of the total volume of cargo transported and 57.7% of cargo turnover.

Effective state management of the transport sector solves a wide range of tasks. These
include the following tasks. First, maintaining a unified state transport infrastructure while
creating conditions for the active involvement of the private sector in the development of
competitive sectors of the transport system. Second, creating favorable conditions for improving
the competitiveness of Kazakhstan's transit routes. Third, active use of the transit potential of the
Republic of Kazakhstan. Fourth, development of mechanisms for antitrust regulation of mergers
of enterprises operating in a potentially competitive environment with enterprises of the natural
monopoly sector, for example, within the framework of the Transport strategy of the Republic of
Kazakhstan until 2016. Fifth, ensuring financial transparency of all types of economic activities
of transport enterprises and the transport complex. Work will be carried out to improve the
current legislation in order to adapt it to the current and future processes of restructuring in the
transport sector, and to introduce new forms of economic relations.

The transport and communication complex of the Republic of Kazakhstan is a high — tech,
competitive, compliant with international standards, safe for the participants of the transport
process, organically integrated into the world transport system, transport and communication
complex, capable of harmoniously linking the interests of the economy, national security,
geopolitics, business for the benefit of society and the state.

The Ministry of Transport and Communications of the Republic of Kazakhstan forms and
implements an effective state policy of the Republic of Kazakhstan in the field of transport and
communications in order to ensure the rapid development of the transport and communication
complex and fully meet the needs of the economy and society in affordable and high-quality
transport services.

In the Address to the people of Kazakhstan "Kazakhstan — 2030. Prosperity, security and
improvement of the well-being of all Kazakhstanis" The Head of State set the task:
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Kazakhstan should become a part of the global transport and communication system,
which will require us to advance the development of the entire transport infrastructure of the
country.

In solving this task, the Ministry of Transport and Communications of the Republic of
Kazakhstan is the authorized body that forms and ensures the implementation of the state policy
in the field of transport.

The transport and communication complex of the Republic of Kazakhstan combines
railway, automobile, water, aviation, as well as various other types of technological transport [3].

Railway industry. The length of the main railway network — 14,205. 4 kilometers,
electrified railways — 4,143. 5 km, 29.6%). The deployed length of the main tracks is 19.1
thousand kilometers, station tracks-more than 6 thousand km. Of the total length, 10,547 km is
equipped with auto-blocking, 8,816 km-dispatch centralization. The main railway network is
served by 130 branches with more than 56 thousand people. In 2007, rail transport accounted for
57.4 % of the country's total freight turnover.

In the period from 2001 to 2006, the Government adopted and implemented two Programs
for the restructuring of the industry. Within the framework of the programs, non-core assets were
removed from the structure of JSC NC Kazakhstan Temir Zholy, repair and maintenance
enterprises were brought into the competitive sphere, a market for freight car operators was
created (40% of the freight car fleet is located in 190 private companies), as well as forwarding
services (70 companies provide support for 75% of cargo transportation). The Law "On Railway
Transport" was adopted and the regulatory framework for the functioning of the industry in
market conditions was created, since 2005, subsidizing the losses of passenger carriers from the
republican budget was started.

At the same time, there is a loss of rates for such bulk cargo like coal, iron ore, agricultural
products (transportation of these goods are key to the structure of transportation is 50%). The
losses of passenger carriers operating on socially significant routes (about 40%) are not fully
subsidized from the republican budget, and the problem of updating the passenger car fleet has
not been solved.

In this regard, in accordance with the instructions of the Government in 2007, the Ministry,
together with the relevant state bodies, developed a Plan of comprehensive measures for the
development of the railway industry until 2011. Main objectives of the Comprehensive Action
Plan:

e creating favorable conditions for the development of competition and the regulatory
framework.

e ensuring equal access to rail transport services.

e attracting private investment in infrastructure development.

e improving the tariff policy and regulatory framework.

In 2007, investments in the railway industry amounted to 138,626 million tenge, of which
[4]:

e own funds — 86,337 million tenge (including 9.5 billion tenge for the construction of the
Shar — Ust-Kamenogorsk railway line);

e borrowed funds — 42,859 million tenge;

e funds of the republican budget — 9,430 million tenge (subsidizing passenger
transportation).

By the end of 2012, it is planned to improve 3,000 km of the mainline network, purchase
500 locomotives and 23,000 freight cars.

The main measures of the state were aimed at financial support for entrepreneurship, which
is especially relevant in times of crisis. To increase the Kazakh content in contracts, it is
necessary that the Ministry of Industry and Trade of the Republic of Kazakhstan monitors the
dependence of regions on imported components in priority sectors, including the transport
complex.
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According to the results of the first half of 2009, the share of Kazakhstani content in the
purchases of national companies belonging to the Samruk-Kazyna group reached 63%, and the 8
largest companies (KTZ, KazMunayGas, Kazatomprom, Samruk-Energy, KEGOC,
Kazakhtelecom, Air Astana, Kazpost) account for 90% of all purchases of the holding. As of
August 1, 2009, all NWF companies signed procurement contracts for 1.2 trillion tenge,
including with domestic companies — for 993.6 billion tenge (83%), and payment under the
contracts amounted to 411.9 billion tenge.

Thanks to this, the suppliers of national companies created 1,452 additional jobs.

FND "Samruk-Kazyna" practices not only one-time contracts, but also long-term
cooperation with domestic producers for a period of 10 years. Thus, KTZ JSC signed a 10-year
warranty agreement with KSP Steel LLP (for the production of rails with an annual purchase
volume of at least 65 thousand tons starting from 2012 in the amount of about 150 billion tenge,
as well as an agreement with Vostokmashzavod for the purchase of 10 sets of large car castings.

The macroeconomic situation in the country is gradually stabilizing, creating prerequisites
for the post-crisis development of the transport complex and other sectors of the economy
through the implementation of 30 major projects with a total cost of 324 billion tenge, including
in the energy sector-1 project, chemistry-7, oil and gas industry-4, metallurgy-2, pharmaceuticals
and tourism-1 project, railway and telecommunications industries-3 projects. In the case of their
implementation, 45 thousand units will be created at the construction stage jobs, after putting the
facilities into operation - more than 10 thousand [5].

To maximize the potential of local producers, plans have been adopted to increase the
Kazakh content in the purchases of national companies. For their implementation, a program has
been developed and approved to increase the share of the Kazakh component in the volume of
inventory purchased for the needs of, for example, JSC NC KTZ and its subsidiaries for 2009-
2013, during which it is planned to increase the share of products of domestic enterprises in
purchases from 70 to 95%. As part of the development of the program, together with the akimats
of the regions, Almaty and Astana, a list of domestic producers in the number of 1123
enterprises was compiled.

In the context of the subjects of the transport complex, the highest share of Kazakhstan's
content should reach in the road industry — 96% (the amount of funding — 238 billion tenge); in
the water industry (including sea transport) economy — 88% (funding 101 billion tenge); in the
railway industry — 79% (total investment of 23.2 billion) and the civil aviation industry is 36%
(funding of 26.6 billion) [6].

Within the framework of the program, special attention is paid to the development of
railway engineering. It is planned to increase by 18 times the volume of products and materials
of the upper structure of the track and bring this figure from 9.8 billion tenge in 2008 to 174
billion tenge in 2013. A map of the placement of orders and productive forces in all regions of
the republic has been compiled [7].

Together with the "National Welfare Fund "Samruk-Kazyna", the government has placed
orders in all regions of the country, so that the enterprises of each region can participate in the
implementation of national projects.

The length of railways in Kazakhstan exceeds 14 thousand km. Fifteen junction points (11
— with Russia, 2 — with Uzbekistan, 1 — with Kyrgyzstan, 1 — with China) connect the railway
system of Kazakhstan with neighboring states. As part of the Transport Strategy, 1.6 thousand
km of new railway sections will be built in Kazakhstan by 2015 and 2.7 thousand km of existing
railway sections will be electrified.

The construction of the Druzhba — Alashankou border railway crossing between
Kazakhstan and China and the opening of the Serakhs — Mashhad railway crossing between
Turkmenistan and Iran opened new transit corridors along the Great Silk Road route: from the
Pacific ports of China — Lianyungang, Qingdao, Tianjin — to Kazakhstan, Kyrgyzstan,
Uzbekistan, Turkmenistan, Iran, Turkey, to the ports of the Mediterranean and the Persian Gulf.
Today, cargo is moving at full speed along this entire route, through Kazakhstan. Kazakhstan
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also has a network of highways with a length of more than 88 thousand km. Five international
automobile routes with a total length of 17 thousand km pass through Kazakhstan. Today, all
regional cities of Kazakhstan have a road connection with all district centers and settlements.
The investment policy is aimed at the modernization of existing and construction of new roads of
international and local significance. Due to the large geographical extent of Kazakhstan, air
transport plays a significant role and often has no alternative. Kazakhstan has 22 major airports,
14 of which serve international transportation. The transit of cargo and passenger air transport
between Europe and Asia is of great importance for the industry [8].

Factors that slow down the development of the transport and logistics system of
Kazakhstan:

1) Insufficient level of lending to the transport industry.

In order to implement structural reforms and ensure economic growth, state programs
provided for lending to basic industries and large-scale modernization of transport infrastructure.

The result of the modernization of infrastructure was a structural change in the economy.
The share of the transport and logistics industry in the structure of the gross domestic product
(hereinafter referred to as GDP) increased to 8.3% in 2018 from 7.9% in 2014. In the period
from 2015 to 2017, the annual average GDP growth (in current prices) of the transport and
logistics industry in monetary terms amounted to 11.5%, reaching a volume of more than 4.442
billion tenge.

The average annual growth in the volume of lending to the transport industry for the period
from 2014 to 2018 amounted to 8.1% and in 2018 reached more than 593,275 million tenge.
However, the ratio of the level of lending to the GDP of the transport and warehousing industry
has been declining since 2015 and in 2018 decreased to 12.2%. (see Figure 6). The decrease in
lending volumes since 2015, which is due to problems in the banking sector of Kazakhstan. As a
result, small and medium-sized businesses are less involved in the stages of the transport and
logistics chain.

2) Increase in prices for services of the transport and logistics system of Kazakhstan.

The geography of the transport and logistics system is characterized by large distances
between cities, which inevitably affects the cost of services. Thus, in recent years, Kazakhstan
has seen an increase in prices. Since 2014, the price for the transportation of goods by all modes
of transport has been continuously increasing throughout the country. In 2018, the increase was
18.5%.

During the study period, large fluctuations in prices for these services are observed in the
industrialized regions of Kazakhstan, which leads to an increase in the costs of enterprises for
transport services.

On the one hand, an increase in prices against the background of an increase in demand is a
pattern, especially for those regions where there is transport and logistics activity. However, on
the other hand, in the long term, this may contribute to a reduction in demand. At the same time,
the transport and logistics system of Kazakhstan is characterized by a weak development of the
logistics component, which may become a factor in the preference of other countries for other
routes for transportation.

The number of warehouses in Kazakhstan increased to 65 in 2017, while in 2015 it was 50
units. The total warehouse area in Kazakhstan at the beginning of 2017, according to the
estimates of the Eurasian Commission, was 13004.0 thousand square meters.

However, it should be borne in mind that prices for transport and logistics system services
are formed mainly from external factors: the pricing policy of the UES players and changes in
the legislation and requirements of the UES.

3) Reduction of the number of railway rolling stock.

In Kazakhstan, there is a reduction in the number of freight cars owned by the national
carrier company by almost 10% in 2017 compared to 2014. At the same time, there is a tendency
to reduce the number of all types of freight cars: the number of covered cars decreased by
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11.16%, gondola cars by 1.58%, platform cars by 32.41%, tank cars by 9.31%, and other cars by
24.51%. Thus, the total number of freight cars in 2017 was 54,925 units.

This trend reduces the ability to transport goods of intra-republican social significance and
negatively affects the ability of Kazakhstan to regulate and control the flow of goods coming
from foreign markets. On the other hand, such a situation involves a national company in a
competitive environment and in the long term can have a positive impact on the entire railway
transport and logistics sector. The total number of cars of private companies for the same period
increased by 5.81% and in 2017 amounted to 75,496 units.

At the same time, there is a decrease in the number of locomotives. The number of
locomotives in 2017 decreased by 160 units compared to the indicator in 2014: diesel
locomotives decreased by 133 units, electric locomotives by 28. (Statistics Committee of the
Ministry of National Economy).

The number of automatic trains, an important component of railway maintenance, has
slightly decreased. In 2017, the number of automatris was 291 units, compared to 315 units in
2014. At the same time, according to the Statistics Committee of the Ministry of National
Economy, the operational length of public railways of the Republic of Kazakhstan (excluding
railway lines of the Republic of Kazakhstan passing through the territory of other states and
railway lines of other states passing through the territory of the regions of Kazakhstan) increased
from 14,492 kilometers in 2014 to 15,765 kilometers. Against this background, the number of
accidents on railway transport increased to 154 in 2017 [9].

Given the importance of the transport and logistics system for Kazakhstan as a
country with a high transit potential, we recommend the following.

Develop a draft program for the development of the transport and logistics system, taking
into account the specifics of international trade in Kazakhstan, including the Road Map. At the
same time, it is necessary to analyze customs tariffs.

To study the political and economic risks associated with the involvement of the transport
and logistics system of Kazakhstan in the global transport infrastructure.

Consider the possibility of creating a Direct Investment Fund to ensure the development of
transport and logistics business with the participation of interested countries. A striking example
of the use of funding for the transport and logistics system is the experience of European
countries, where financing schemes are aimed at the integrated development of the entire system,
including investments in innovative technologies.

To analyze the possibility of providing tax incentives for small and medium-sized
enterprises involved in the planning of international logistics networks and processes. For
example, the reduction of corporate tax rates for logistics companies-residents of the Republic of
Kazakhstan, which have warehouses of category "A".

Evaluate the possibility of providing subsidies for companies using innovative
technologies in the transport and logistics industry.

Assess the risks of the railway transport system and explore the possibility of separating
infrastructure and transport to reduce the monopoly on the railway transport market. At the same
time, it is necessary to consider the possibility of creating a vertically integrated company in
terms of providing railway transportation services [10].

Transport and consumers of its services interact in the presence of two socio-economic
institutions: the transport services market (mainly free economic relations in the presence of
rules and standards) and the state (administrative) authorities with the right to implement and
regulate tariff policies and investments in large projects. The practice of developed countries
shows the non-antagonistic co-existence of these two forms, which are developing,
complementing each other.

Conclusion.

In conclusion we can say that the formation of the National transport infrastructure will be
implemented by different methods, the main of which will be political and direct financial
support, provision of investments the state guarantees the implementation of state and regional
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programs of complex development of corridors based on sectoral development programs, which
in turn will be developed based on a comprehensive forecast of development of the transport
complex.

Currently, road transport in Kazakhstan is moving from one management system to
another. Instead of centralized industry management, a new system of state regulation of motor
transport is gradually being formed, which is adequate to market conditions. It is characterized
by a combination of administrative and economic management levers, which are based on
licensing and certification mechanisms.

Over the past 10-15 years, the monopoly of state-owned enterprises has been virtually
eliminated in motor transport. Almost three-quarters of large and medium-sized road transport
enterprises have been privatized. As a result of corporatization and privatization, this sector has
largely been removed from direct subordination to the State.
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KA3AKCTAHHBIH KOJIIK CAJIACHI KAJIAHM JIAMY IA

Anoamna

Maxanaoa ooan api pegpopmanayowvl Kaxcem ememin Kazaxcman Pecnyoaukacviibiy Kok
canacvli 0amvlmyovly epeKuienikmepi MeH npobiemanapvl Kapacmulpsliaovl. Kazaxcman
Pecnybnuxacvinviy anemuiy He2ypavim 0amvlean endepiniy KiyovlHa Kipyi pecnyOIuKaHbly KoLK
KeWwleHiHIH KapKblHObl O0aMyblH 0O0NHCALObl, OUMKEHI O]l XANblK WLapyaulblibleblHbll HCIHE
XALIKMbIY KOJIKMIK KANCEMMINIKmepiH mypakmol KaHA2ammaHoblpyobl KAMMamacwvl3 emeol.
Kazakcmannoly  kenixk-noeucmuka oicytieci, 0ip odicazvlHau, Kazipei cblpmibl haxkmoprapaa
batinanvicmel, eKiHwii JcagviHan-a1i Oe Kanvinmacy npoyecinoe myp. Colpmiyvl ¢haxmopnap
KOJIK-JI02UCIMUKA CeKMOPbIHOA KOpCcemiiemin Kvlzmemmepee CYpaHblCmbl Kalblnmacmulpaosl,
Oipak Kazipei npobiemanap ocvl CAlaHblH OCYiHe MObIK Kejemoe bIKnal eme aiMauiobl.
Xanvlkapanvlk bIHMLIMAKMACMBIKMbIY OCIN  Kejle HCAMKAH AHCA0AUbIHOA KONIK-T02UCMUKA
CeKmopvl masy yakblmma UH@OPAKYPLLILIMObIK dleyemmi 00aH api JHCAHBIPMYObl IHCIHE
KeHeumyoi Kaoicem emeoi. Temipoxcon dcone asmomoOUnb KamvlHACHL HCIHE JIOSUCUKANbIK
OPMANLIKMAP CUSKMbL  KONIK-02UCTMUKA JHCYUECIHIY JHCYMbIC icmen mYpear 00beKminepin
BIHMANAHOBIPY2A KAMbICMbL [WKI cascammyl Katma xapay xascem. byoan 6acka, wasgwin scone
opma 6usHecmi KaparCcoliaHObIPYObLH 60IMAYbl KOJIIK CANACLIHbIY 6CYIH KAMMAMACHL3 emnetiol.

Tyitinoi ce3oep: kenik, mapucgh, dHCONAYWBLIAD MACHIMATLL, MEMIPHCON KOAicl, KOJIK
UHGPAKYPLLIBIMBL, dVe KOlicl, KoMK Candchi.

KACIHIAKBAEB K.C. - a.1.H., npogeccop (r. Anmarel, Kazaxcknii yHuBepcurer
nyTei coo0eHHs )

AJIMAXAH 3.10. - npenoaaBarenb (r. AJaMarbl, AJMATHHCKHH TeXHHUKO-
IKOHOMHMYECKHMI KOS K MyTel cO00IeH )

KAK PASBUBAETCSA TPAHCIIOPTHAS OTPACJIb KABAXCTAHA
Annomauus

B oaunnoii cmamve paccmampusaiomcs  0ocobeHHOCMU U NPOONEMbl  pA3GUMUS
mpancnopmuoti ompacau Pecnyonuxu Kasaxcman, xomopas nyxcoaemcsa 6 OdlbHeuulem
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pegopmuposanuu. Bemynaenue Pecnyonuku Kazaxcman 6 xnyb6 naubonee pazeumvlx CMpaH
mupa npeononazaem OypHoe pazéumue mMpaHcnOpmMHO20 Komniekca Pecnybnuxu, nockonvky
obecneyusaem ycmouuugoe y0081emeopeHue mMpaHCHOPMHLIX NOMpPeOHOCmel HAPOOHO20
xozalcmea u Hacenenus. ITpancnopmuo-nocucmuueckas cucmema Kazaxcmana, ¢ 00HOU
CMOPOHDL, 3A8UCUM OM CYUeCMBYIOUUX BHEUHUX (haKmopos, ¢ Opy2oll — éce euje Hax0OUumcs 8
npoyecce gopmuposanus. Buewnue gpakmopwl ghopmupyrom cnpoc Ha yciyeu 8 mpaHchopmHo-
JIOCUCIMUYECKOM CeKmope, HO cywjecmsyrouue npoodiemvl He 8 NOIHOU Mepe CnoCcoOCMmEYIom
pocmy omoi ompaciu. B ycrosusx pacmyweco mencOyHapooHoco compyoHUuecmed
MPAHCNOPMHO-TIOCUCIMUYECKULL CeKmop 6 Onudcaliuee 6pemMs HyxHcoaemcs 8 oOanbHeuuerl
MOOEpHU3AYUU U pacuupeHuu uH@dpacmpykmypHozo nomenyuaia. Heooxooumo nepecmompems
BHYMPEHHIO — NOIUMUKY 6 OMHOWEHUU CMUMYI08 Ol  CYWeCmBYIouux 00beKmos
MPAHCNOPMHO-TOSUCIMUYECKOU CUCEMbl, MAKUX KAK JHCEe3HOO0PONCHOE U ABMOMOOUTbHOE
coobuenue u noeucmudeckue yenmpoi. Kpome mozo, omcymemeue gunancuposanus manoeo u
cpedHez0 bu3Heca He obecneyusaem pocma mpaHCNOPMHOU OMPACiu.

Knrwouesvte cnosa: mpancnopm, mapug, naccaxcupckue nepeso3Ku, Heie3HoO00POIHCHbLU
MPAHCNOPM, MPAHCHOPMHAS UHPPACMPYKMYPA, B030VUIHbIL MPAHCNOPM, MPAHCNOPMHASL
ompaci.
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