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OB30P

MPHTH 30.51.37
VIIK 539.3: 550.34

O MATEMATHYECKOM MOJAEJIUMPOBAHUH NPOLHECCOB
B OYAT'OBBIX 30HAX 3EMJUIETPSICEHUIA U TUTOC®EPHO-
NOHOCODEPHBIX CBA3AX

Kum A.C., llInagu 1O.P., JIutBunos 10.I'.
Hayuonanvnouii yenmp xocmuyeckux ucciedoganutl u mexuonoautl, Uncmumym uonocgepuol,
Anmamuwi, Pecnyonuxa Kazaxcman
e-mail: kim.as@mail.ru

Memoodamu mamemamuyecko20 U KOMHbIOMEPHO20 MOOEIUPOBAHUSL U3YYEHbl HEeCMAYUOHAPHbIE
npoyeccol 8 04A208bIX 30HAX 3eMHOU Kopbl. [Iposedensl uuciienHble pacuemsl U BU3YATU3AYUSL HA OCHOBE
ananumuyecxoeo peuwernus Kuma A.C. 01 OunHamuueckou Mooenu o4aza 3eMiempsiceHus, Nno3eosioujell
yuumeleams OUCCUnayuio SHepeuu 8 oudaze. HMccnedosano uznyueHue celucMuUYecKux 60JH U3 ouazd. HA
OCHOB€ KOJIUYECMBEHHbIX OUEHOK NOKA3AHO, YMO UHMEHCUBHOCHb 8030€liCMEUsl CeUCMUYecKoll 80IHbl HA
VUACOK CYUeCMBEHHO 3ABUCUM OM €20 PACHON0NCEHUS. OMHOCUMENbHO MASUCMPATbHOZ0 PA3PLIEd.
Ilpogeden uucnenHvlli aHanu3 nepemewieHull 8 o4ac080l 30He N0O0 B030elCMBUEM CeUCMUYECKUX BOJIH:
NJIOCKOU 80IHbL, PACHPOCMPAHAIOWEUCS OM NOBEPXHOCTIU PA3PLIEA, U YUTUHOPUUECKUX BOJIH, UCXOOSUUX OM
e20 Kpaeg. YCcmaHo8ieHo, 4mo NAOCKAs 607IHA obnadaem OOAbWUM B030€UCMmBUEM 8 CPABHEHUU C
6030elicmeuem YUIUHOpU4eckou 60aHbl. TlomyueHvl KoauuecmeeHuble OYeHKU G030€elCEUs CelicCMU4ecKou
BOJIHbL HA YYACMKU, PACNOJIOJCEHHblE BOO0Ib NPAMOU JTUHUU. YCMAHOBIEHO, YMO HA MASUCPATbHOM
paspulee Mo2ym Hpoucxooums pesepcrule (00pammubvie) cmeweHus: bepe2os paspuléa.

Knioueevle cnosa: necmayuonapmviii npoyecc, mMamemamuieckas Mooeib, 3eMlempsiceHue, paspols,
aumocgepa, anarumuieckoe peuieHue, YUCIeHHbIL AHAIU3.

Kep Kbipmbicbl owlakmvl  aUMAaKmapulHOA CMAYUOHAPIALIK emeC Nnpoyecmepoiy 3epmmeiyiHin
KOMRbIOMeEPTIK MOOenboeyi dcone mamemamuxanvly aoicmepi. OQuiakmasvl sHepeusi OUCCUNAYUACHIH eCKepy
MYMKIHOI2IH Oepin, dcep CIIKIHICT owlagbinbly OuHamukanvik mooeni yuwin Kum A. C. canowvix ecenmeynep
JHcone betineney Hei3iH0e aHATUMUKAILIK weuimoep sHcypizindi. Ouaxkmagsl ceticMUKAblK MmoaKbiHOapObly
caynenepi 3epmmendi; Hezizinoe camovlk Oasanay Kepcemineenoelu, OYn acep yuacKice CEUCMUKATLIK
MONIKbIHHBIY — KADKLIHOBLILIK — emyi OHblY  Jfcepi  KamblCmuvl KYObIDbIHbIY  JHCAPBLIYLIHbIY — OPHALACY bl
atimapavikmatil oatinanvicmol. QOUAKMbIK AUMAELIHOA CEUCMUKANLIK MOJKBIHOAPObIY OPbIH AYbICIMbIDYIAPb
acepiner canoblK Manday OmKIzineeH: Jcazvlk MOIKbIHOAp, OepKi y3iny KaOamulHbly MAPAIbIMblL HCIHE OHbIH
wiemmepiHiy WbleblCHIHbIY YUTUHOPAIK MOAKLIHOApbl. Byn yununopaix moakulHoap acepiner Hcasvlk YiKeH
acepi 6ap MOIKLIHOAPMEH CANLICMBIPLLLYbIMEH aHLIKMAAO0bI. CelucMUKANbIK MOJIKbIHHbIY MIKe Cbi3blK
OolibiMeH OPHANACKAH AUMAKMApPea aCepiniy canoblK 6azamvl alblHObl. BYI bleblCy HcaA2anayblHbIY Y3il2eH
MA2UCMPATbOBIK HCAPLLIYLIHLIY peepcmi (Kepi) any MyMKIHOI2i aHbIKMALObL.

Tipex ce30ep: cmayuoHapivl emec NPOYECCi, MAMEMAMUKATLIK MOOeN, Jicep CLIKIHICI, JCapbik,
aumocghepa, AHATUMUKANBIK WeliM, CAHObIK MAioay.
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Methods of mathematical and computer modeling have been used to study non-stationary processes in the
nidal zones of the earth's crust. Numerical calculations and visualization based on the analytical solution of
Kim A.S. are carried out for the dynamic model of the source of the earthquake, this model takes into
consideration the dissipation of energy in the source. The radiation of seismic waves from the source was
investigated. On the basis of quantitative evaluation, it is shown that the intensity of a seismic wave action
on a site is substantially dependent on its location relative to the magistral discontinuity. A quantitative
analysis of displacements in the nidal zone under the influence of seismic waves is carried out. The value of
a plane wave dilating from the discontinuity surface and cylindrical waves emanating from its edges is
calculated. It is found that a plane wave has a large effect in comparison with the action of a cylindrical
wave. Quantitative estimates of the effect of the seismic wave on the sections located along a straight line
were obtained. It was found that on the magistral of break reverse (back) displacements of the shores can
occur.

Keywords: non-stationary process, mathematical model, earthquake, break, lithosphere, analytical
solution, quantitative analysis.

1. Beeoenue

B paznuunbpix reochepax 3emun, BKIOYas €€ TBEpIbIC, KHIAKHE W ra3000pa3Hbie 00O0JIOUKH,
MIPOUCXOJISIT CIIOKHBIE JTHHAMUYECKUE U KBa3UCTATHUECKHUE MPOIIECCHI, NCCIICIOBAHUIO KOTOPHIX B
HACTOSAIIEE BpeMs yAeHseTcs OONbIIOe BHUMAHHWE, YTO CBS3aHO C HEOOXOIAMMOCTBIO
MIPOTHO3MPOBAHUS TPHUPOJHBIX SBICHUM W TEHACHIWA Ha Hamel ruranere. Cpeaw ITHX
MCCJICIOBAaHUH BaXKHOE MECTO 3aHUMAIOT M3YUCHHE HECTAI[MOHAPHBIX MPOIECCOB B 0YarOBBIX 30HAX
3eMJICTPSICEHUH, PAacyYeThl BEPTHKAIBHBIX M TOPU3OHTAIBHBIX JBHKCHHH 3E€MHOM IMOBEPXHOCTH,
M3Yy4YeHHE TUHAMHUKHU OJIOYHBIX CTPYKTYP M Pa3lIOMOB, KOTOPBIE SBIISIOTCS MOIIHBIMU UCTOYHUKAMU
BO3MYIIEHUH B JnuTochepe, KOHTPOIUPYIONIMX MHTPAMI0 CEHCMUYECKOW aKTUBHOCTH,
bunpTpanuioo (QIIOUI0B U pa3pylIeHHe TOPHBIX MOPOA. OTH HCCIEIOBAHMUS AaKTyalbHBl H B
JUHAMUKE JINTOCPEPHO-HOHOC(EPHBIX B3aUMOJICUCTBUMN, CBSI3aHHBIX C OTKIUKOM HOHOC(EpHhl Ha
JTUHAMHYECKHE W KBA3HCTATUIECCKHE TPOIIECCH B 0YarOBBIX 30HaX 3€MHOW KOPBI, TPEIBAPSIONIUE U
COIPOBOXKTAOIINEC PA3PYIIHTEIHHBIC 3eMIICTPSICECHUS.

Odaru TEKTOHUYECKHX 3eMJICTPSICEHUI pacioyiaratorcsi Ha OOJBINIUX TIIyOMHAX W HE JOCTYITHBI
HETNOCPEACTBEHHBIM HaOMIoeHusIM. B CBsI3M € 3TUM B HCCIENOBaHUSIX OOJBIIYIO POIb UTPAIOT
METOAbl MAaTeMaTHYECKOrO0 M KOMITBIOTEPHOTO MOJAEIMPOBAHUS TMPOIIECCOB B OYAroBBIX 30HAX.
AHanuTHYeCKHUE pelIeHHs, TMOoJdy4aeMble B MEXaHHMKE pa3pylIeHHs M B MEXaHHKEe ouyara
TEKTOHUYECKOTO 3EeMIIETPSICEHHS, OOBIYHO HUMEIOT CIOXKHBIA BHUJ, KOTOPBIH 3aTPyIHUTEIHHO
UCIIONIb30BaTh B HMHXKEHEPHBIX pacyeTax WM MPHIOKEHUSX, a HMEIOIIMeCs OLEHKH CJelaHbl B
OCHOBHOM JUJIsl TIPOIIECCOB B JAJIbHEH 30HE OT MCTOYHWKA. MeXIy TeM, HarpuMep, PH H3y4eHUH
muTocepHO-HOHOC(HEPHBIX CBSA3EH, MUCIOJIB3YEMBIX JIUIS MPOTHO3a 3EMIICTPSICCHHH, HEOOXO0IUMBI
JaHHBIC O KHHEMATHKE W JUHAMHKE B OJMDKHEH 04aroBOW 30HE JUIS OLEHKH AJICKTPOMArHUTHBIX H
INEKTPOKUHETHYECCKUX IPOIECCOB, BapHallMii TE€OMAarHUTHOTO, TPABUTAI[HOHHOTO U JPYTHX
reoU3MYecKuX TMOJe B TMEPHOAbl CEMCMHYECKON aKTHBHU3alMU. B mpeacTaBIeHHOW CTaThe
oOparaeTcsi BHUMAaHHE MMEHHO HAa MOJIEIbHOE HM3yYeHUE U TPEACTAaBIECHHE HECTAlMOHAPHBIX
MIPOLIECCOB B OJFKHEH 04aroBoil 30HE 3eMIICTPSICEHUS.

1.1. HecmayuonapHule npoyeccol 8 04a208blX 30HAX 3eMIEMPACEHUl U 8APUAYUUL NAPAMEMPO8
uoHocgepul u ceoghuzuueckux noei.

PacnpocTpanenue 3emiieTpsiCEHUI MO HaIlled TJIaHETE CBA3AHO C T'PAHUIAMH TEKTOHUYECKHX
muT. CoBpeMeHHBIe cericMorpadsl Gpukcupyrot exerogHo 6osee 100 ThICSY 3eMIICTPICEHHH, W3
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HUX JIoAd omymaiT okoino 10 Teicsu 3emierpsicenuil. [IpumepHo 100 w3 Hux ObIBalOT
pa3pylIUTENbHbIMU. Besikoe CUIbHOE 3E€MIIETPACEHHME — 3TO JOCTATOYHO IPOJOJIKUTEIBHBII
MpoIecC CO CTaAUSIMU TOJrOTOBKH, peanu3auudd u nocieAcTBuit [1-7]. B Hacrosimee Bpemst
IIOJIyYE€Hbl TEOPETUYECKHE M SKCIIEPUMEHTAJIbHBIE PE3YJbTaThl, 3HAUUTEIBHO IIPOJBUHYBILINE
pelieHre TpoOJieMbl O  CO3/IaHUI0 CUCTEMBbl Nporuoza 3emierpscenuil. K Haumbonee
CYLIECTBEHHBIM K3 HHUX OTHOCITCS SIBJCHHS B HOHOcepe U TIEOMarHUTHOM IIOJIE,
COIMPOBOXAAIOIINE 3EMIICTPSCEHUS] W MPEAIIECTBYIOIIME MM, KOTOpble OOHApyXeHbl Kak
Ha3€MHBIMH, TaK U CIIyTHUKOBBIMH HcclieioBaHusAMU [8—15]. [losiBeHHEe celiCMOTeHHbBIX BapHUaluii
B HOHOC(EpE Nepes] CHIIbHBIMU 3eMJICTPSICEHUSAMHU OOBSICHIETCS BO3ACHCTBUEM KBa3HCTATHUECKOTO
AJIEKTPUUYECKOTO T10JIsI, BO3HUKAIOIIETO HA MOBEPXHOCTU 3eMJIM B 00JaCTH MOJITOTOBKH CHIBHOTO
3emsierpsicenus [16, 17].

AHanmu3 CyImECTBYIOIMIMX OSKCIIEPUMEHTAIBHBIX  PE3yJbTaTOB M (PU3MUECKUX MOJeNei
muTocepHo-noHOC(hEepHON CBSA3M Ha 3aKIIOYUTENIBHON CTagul TMOATOTOBKH 3€MIICTPSICECHHIA
MOKa3aj, YTO aHOMAJIbHBIE 3JEKTPOMArHUTHbIE 3(PQPEKTh HaJ 00JACTHIO MOATOTOBKH CHIBHBIX
3eMJIETPACEHUH 3a HECKOJIbKO JHEHl TmepeA HUMHU TMPOSBISIOTCS KaK HEOJHOPOIHOCTH CO
cnenupuUeckod IWHAMUKON pa3Butua. Han osnuueHTpamMu CHIIBHBIX 3E€MJIETPSCEHUH 10
CIYTHUKOBBIM JaHHBIM OBUTM 3aperuCTPUPOBAHbl BCIUIECKM MArHUTHONH U 3JIEKTPUUYECKOM
KOMIIOHEHT TMOJIsI HM3KOYAaCTOTHBIX ILIYMOBBIX M3JIy4YEHMH 3a HECKOJBKO YacoB J0 IJIAaBHOI'O
ceiicmuueckoro yaapa. OOHapyKeHbl U3MEHEHUS! B JIEKTPUUECKONM M MAarHUTHOM COCTaBIISIOIINX
MOJISi HU3KOYACTOTHBIX H3JIy4YEHUH, PETUCTPHUPYEMBIX Ha OOPTY CIyTHHKA, NPH IEPEeCeUCHUH
MPOEKIIUH €ro TPAacChl HaJ TIYOMHHBIMH Pa3JIOMaMHU JUTOC(HEpPbl. DTH HU3ITydeHUs] 0OYCIIOBIICHBI
O0COOCHHOCTSIMH HECTAIMOHAPHBIX IPOILIECCOB B 30HAX TEKTOHMYECKUX Pa3jIOMOB 3E€MHOM KOPBI
[18].

ITpornece dazoBoro nepexoaa O00abIIMX 00BEMOB FOPHBIX MOPOJA M3 HEHAPYLIEHHOTO COCTOSHUS
B COCTOSIHUE TMpeIpa3pylIeHUsi B CTECHEHHBIX YCJIOBUSAX OIPAHUYEHHOCTH OO0bEMa MOXKET
MIPOUCXOJUTh B TEUYEHHE JECSATKOB MUHYT WM 4YacoB (B OTIMYME OT Ipolecca pa3pylleHus Ha
36MHOM MOBEPXHOCTHU, IJIe pa3pylI€HHE MNPOMCXOAUT B CUMTAHHbIE MTHOBEHHs). B mnepuojsl
MOATOTOBKU 3€MJIETPSICEHMM B OYAaroBbIX 30HAaX MPOUCXOAMT PACTPECKUBAHHE IOPOJBI,
o0Jjeryaroniee MOCTYIUICHHME B HHUX HACBHIIIEHHBIX MOHAMM (DIIIOWIOB, a HENOCPEACTBEHHO Mepen
3eMJIETPSICEHUSIMU — JIOKanu3auusi jAedopmaruii B y3kue (JECATKH, COTHH METPOB) TIO
reoJIOTHYeckuM MaciutabaM 30HBL. JlepopMupoBaHue M pa3pylIeHHE TOPHBIX MOPOJ BBI3BIBAIOT
MEXAHONIEKTPUYECKUE TPOLIECCHI, KOTOPbIE NMPHUBOJAT K Pa3JCIICHUIO JJIEKTPUUYECKUX 3apsiioB B
pe3yJibTaTe BOSHUKHOBEHMS 3apsDKEHHBIX JMCIOKALMH Ha JedeKTaX KpUCTALIMYECKOW pPEeIIeTKH,
00pa30BaHMsl ANIEKTPUUYECKH 3apSKEHHBIX TPELIUH, IPOTEKAHUS 3JIEKTPOXUMHUUYECKUX PEaKIuil Ha
rpaHuIlaX MUHEPAIbHbBIX 3€peH, BO3HUKHOBEHUSI HECKOMIIEHCUPOBaHHBIX HOHOB. 10 ecTecTBEHHBIM
BOJIHOBO/IaM, KOTOPBIMU SIBJISIFOTCS PA3JIOMHBIE 30HBI, ATH IPOLECCHl BIHUSAIOT Ha JIOKaJIbHbIE
pacnpeziesieHus: SJIeKTPUYECKOTO MOJIsi Ha 3€MHOW MOBEPXHOCTH, KOTOPHIE MOTYT OBITh 3aMEUYEHbI
COBPEMEHHBIMU Ha3€MHBIMH U CITyTHUKOBBIMU HAOJIOICHUSIMU.

1.2. OcHosHble npedcmasienus 0 paziomax u O10YHbIX CIMPYKMYpPax 8 3eMHOU Kope

CornacHO OCHOBHBIM TIOJIOKEHHUSIM T€OMEXaHUKU 3E€MHAasi KOopa — OTKPBITas JWHAMUYECKas
CUCTeMa, B KOTOPOH MOJ ACWCTBUEM BHEIIHUX M BHYTPEHHUX HUCTOYHHKOB DHEPTUU PA3BUBAIOTCS
MpOIeCChl caMOOpraHu3anuy. BakHass posb B OJIOYHOHM CTPYKType 3€MHON KOPBI MPHHAIJIC)KHUT
MEXOJIOKOBBIM MTPOMEKYTKAM — pa3jioMaM U TPEUIMHAM, 3allOJTHEHHBIM 00JIOMOYHBIM MaTepHaIoM
U MSTKUM TpyHTOM [3-5, 19].
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MenyeHHbie IBHKEHHS B CTPYKTYpax 36MHOM KOPbI COMPOBOXKAAIOTCS J€3UHTETpALlUen Cpeibl U
XapaKTepPU3yIOTCsl yCTOMYMBBIMU pexxuMamu aedopmupoBanus. [IpupoaHsie TBepbIe TENa B 30HAX
TEKTOHUYECKHUX Pa3JIOMOB MPU OYCHb MEIJICHHOM Je(hOpMHUPOBAHUH, XOTSI U COXPAHSIOT JIOKATHHO
YIOPYTHE CBOWCTBA, B IEJIOM BEAYT ce0sl KaK BS3KUE KHUIKOCTH. 30HBI TNIYOMHHBIX DPA3JIOMOB H
MIPOHUIIAEMBIX MEXKOJIOKOBBIX TPOMEKYTKOB SIBJISIOTCS €CTECTBEHHBIMU BOJHOBOJIAMH JUISI BBIXO/1a
CEHCMMUECKON DSHEPruM, SJIEKTPOMAarHUTHOTO W3Iy4YeHHs, TJIyOUHHBIX (QIIOUA0OB U Ta3o0B.
Penakcanusi TEKTOHMYECKUX HANPSHKEHUH CONPOBOXKIAETCA CEHCMHUYECKUM PEKHMOM BILIOTH 0
KpynHbIX 3emiierpsicenuil. CeiicMuueckue U GIIIOMIOAMHAMUYECKUE IPOIECCHl B 3€MHOI Kope
SIBIITFOTCSI. MCTOYHUKOM aHOMAJILHBIX SIBIICHUMH Ha (oHE TI00aTbHBIX TEOJAMHAMUYECKUX ITOJICH
3emiu [5-8].

JleauHTerpaIys TBep0ro Teja Mpu MeIJICHHOM Je()OPMUPOBAHUN CTPEMHUTCS JTOKATU30BATHCS B
y3K0# 30He. Jle3uHTerpanusi TOPHBIX MOpoa OynaeT HaOMIoAaTbCsl TaM, CKOPOCTh IOJBHMKKH
IPAHUYHBIX TIOBEPXHOCTEH Tela JOCTUraeT HECKOJIbKMX CaHTUMETpOB B roi. llpu meHbpmmx
CKOPOCTSIX MOABMXXKHU Aeopmaiiis OyJeT OCYIIECTBIATHCS B PEKHUME KpuUlla — HeoOpaTUMOu
nedopMaIuu Tena mnoj AeHCTBUEM HalpsHKEHUH, KOTOphIe 3aMETHO MEHbIIIE TIpe/iea MPOYHOCTH.

B pesynbraTe MNpEeHMMYIIECTBEHHOTO Pa3BUTHS MEXOIOKOBBIX JedopMaluil CyIIECTBEHHO
U3MEHSIOTCS  (UIBTPAIMOHHBIE CBOMCTBA MaccuBa 3a CYET YBEIWYCHHs] MPOHUIIAEMOCTH
MEXKOJIOKOBBIX TPAHUI], OMPEACIsAs TEM CaMbIM ITYTH MHTPAIMHA JKUIKOCTH W Tra3a. Mmerorcs
MHOT'OYHUCJICHHBIE CBUIETEIIHCTBA OCTATOUYHBIX CMEIICHU Ha CBOOOHON MOBEPXHOCTH, BOSHUKIITUX
B Pe3yJIbTATe OTHOCUTEIBHBIX CMEIICHUI OEPEroB pa3IOMOB.

30HBI PA3IOMOB XapaKTEPU3YIOTCS TEM, YTO B HHUX BO3MOXHBI Pa3BUTHIC CIBUTOBBIC
nepopmaruu. B okpecTHOCTH pa3noMOB (QOPMHUPYIOTCS OOJIACTH TMOBBIIICHHBIX U MOHMKEHHBIX
HaAMpPsDKEHUH, KOHTPOMUPYIOMUX (GuimbTpannio (GIoua0B, CEHCMUYHOCTh M pa3pyllIeHHEe TOPHBIX
nopoa. Cnabas COMpOTUBIAEMOCTh TBEPAOTO Tella M3MEHEHUIO ()OPMBI MPU MAIBIX CKOPOCTIX
nedopmaruu cOIMKaeT 3TO TENO C BSI3KON )KUIKOCTBIO.

Pa3pymienue ropHsix Mopo CHIBHO 3aBUCUT OT 3araca dHEPTHU B CUCTEME U, NPEXKIE BCETO B
TOH 4YacTH, KOTOpas CBsi3aHa C H3MEHeHHeM e€ (QopMbl. B 9Toil CcBA3M 0COOBIII WHTEpEC
MPEACTABISIET COOOM HCCIe0BaHUE HANPsHKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHUSI TTOPOJIHBIX
MACCHBOB B 30HaX TEKTOHUYECKHUX Pa3JIOMOB, HAXOIAIINXCS B YCIOBUSAX CIABHIA.

30Hy paziomMa A MeIJICHHBIX JBUKEHUI B MIEPBOM MPUOIMKEHUH MOXKHO paccMaTpHBaTh Kak
HEKOTOPYIO KUAKOCTH OONBINON BSI3KOCTH. J1Ji OBICTPBIX MPOIECCOB PA3JIOM MPEACTABISAET COOOM
TBEPJO€ TEJIO C MOHUKEHHON MPOYHOCTHIO, O UEM CBUIETEIBCTBYET XapaKTEP MPOXOKICHUS Yepes3
HEro CEMCMHYECKHUX BOJIH.

B kauecTBe mpocTeiein MoIeNN, YYUTHIBAIOIIECH U BA3KHUE, U YIIPYTUE CBOMCTBA 3aMOJIHSIOMICH
pas3joM Mopojabl MOKET ObITH BbIOpaHa MOJEINb BSA3KOYyHpyroro Ttena. Jljiss MeaJIeHHBIX IPOLECCOB
MIPU TIOCTOSTHHBIX (DOHOBBIX HAMPSDKCHUSIX MOXKHO CYHTATh 3alOJHSIONIANA paszjioM MaTepHual
HBIOTOHOBCKOM BSI3KOM JKHJKOCTBIO, a JJISI OBICTPHIX JBM)KCHUH YYUTHIBATH TOJIBKO CBOWCTBA
YIPYTOCTH.

1.3. Cospemennvle uCCie008aHUsI OUHAMUYLECKUX U K8ASUCTNAMUYECKUX NPOYECCO8 8 04a208blX
30HAX3eMHOU KOPbl

BoT yke HECKOJbKO TMOKOJEHHH yUYeHBIX - MEXaHUKOB, CEWCMOJIOTOB, Te0O(PU3UKOB H3ydaloT
MIPOIIECCHl B 0YaroBbIX 30HAX 3€MIICTPSICEHHM, HO 3Ta TeMa M 110 CEH JIEHb OCTAeTCs HEJOCTATOYHO
UCClieIoBaHHON.  HecTammoHapHBIE  TPOLECCHI, TMPEANISCTBYIOIIAE W COMPOBOXKIAIOIIHNE
paspylieHue OJIOKOB 3€MHOW KOPBI, Pa3/IeNEHHBIX pa3jioMaMH, B HACTOSIIEE BpPEMsi aKTUBHO
n3yudarorcsa[19-28]. Cpenu 3THX HCCIEIOBaHHWIA BBIACISIOTCS TEOPETHUECKUE MCCIIEI0BAHN,
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nabopaTopHbIe W TOJIEBble PAa0OOTHL. 37eCh NMPUBEICHBI JHIIb HEKOTOpPhIE M3 OIPOMHOrO YHCIa
HCCIIEIOBaHUM, OCBSIIEHHBIX TUHAMUYECKUM M KBa3UCTATUYECKUM IIPOLIECCAM B OYAroBbIX 30HAX
36MHOM KOpBI.

Pa3nnuHble TUNBI CKOJIBKEHUS MO Pa3jioMaM U U3JIyY€HHE CEMCMMUYECKUX BOJH MCCIIEA0BAaHO B
pabore [29]. OOHapyXeHBI CYIIECTBEHHBIC pa3IMuMsg B JIOJ€ DHEPruu JaAeGopMUpPOBAHUSA,
3aTpayeHHON Ha celicMUYecKkoe W3Iy4deHHEe NP 3eMIIETPACEHUSX M TOpHBIX ynapax. Bennuuna
IPUBEJCHHON celicMuYecKkoil sHepruu (OTHOIIEHUS BEIMYUHBI H3IYYEHHOM SHEprum K
cellCMUYECKOI SHEPIMH K celicMMYeCKOMY MOMEHTY) H3MeHseTcs B auanasone ¢ ~1077- 1073 npu
cpenHeli BemumumHe e ~ 2 X 1075 IlpuBemeHs! naHHbIE Ja0OPATOPHBIX M YHCIEHHBIX
HKCIEPUMEHTOB, B KOTOPBIX MCCIEJOBAIMCh 3aKOHOMEPHOCTH IIOCTENEHHOIO Iepexoja oT
IPEPBIBUCTBIX MOABMKEK K acelCMHUYECKOMY KpHUIy 10 IpaHMLEe Mexnay Onokamu. HeOosbiime
BapHalluy BEIECTBEHHOIO0 COCTAaBa MAaruCTPaJbHBIX 30H pAa3JIOMOB MOTYT IHPUBOAUTH K
3HAYUTEIbHOMY M3MEHEHMIO JOJIM SHEPruM, U3IydaeMo Mpu JUHAMUYECKOH pa3rpy3ke MaccuBa
TOpPHBIX MOPOJ. B ombITax BOCIPOU3BENEHBI PEXKUMbBI CKOJIBKEHUS C PA3INYAIOIIMMUCS Ha MHOTO
MOPSIKOB  BEJIMYMHAMH TPUBEICHHON KWHETWYECKOH OHHEPrHMH TPH JOBOJHHO HEOOIBIINX
OTJIMYUSX B MPOYHOCTU KOHTAKTOB M aMIUIMTyAax cOpoca HampspbkeHuil. Bo Bcex ombiTax nmen
MECTO PEKUM CKOPOCTHOI'O pa3yNpOYHEHMsI KOHTAKTa, OJHAKO PA3JIMYHBbIE COOTHOLIEHMSI MEXIY
KECTKOCTBIO TPELIMHBI M KECTKOCThIO HArPY KEHUS 00eCIIeUnIN BO3MOXKHOCTh Pealn3alui pa3HbIX
pexxumoB negopmupoBanus. [1o pesynbraTam 1a00paTOPHBIX HIKCIEPUMEHTOB MPEAIAraoT OUH U3
BO3MOJKHBIX MEXaHU3MOB, KOTOPBIH B IIMPOKUX MIpEJesiaX peryaupyer JOJ0 SHEPTUH, U3IydaeMon
B pe3yJbTaTe MOABMKKU O HAPYIICHHUIO CIJIOUIHOCTH 3€MHOW KOpPbI. TakuM MEXaHH3MOM MOXKET
0Ka3aThCs PAIMKAIIbHOE CHUKEHHUE CIBUTOBOM KECTKOCTH OT/JENbHBIX YYaCTKOB Pa3JIOMHOI 30HbI B
pe3ynbTrare HHOTO (IO CpPaBHEHUIO C COCEJHUMH Yy4YacTKaMU WU JPYTMMH pPa3ioMaMH)
BELIECTBEHHOI'O0 COCTaBa 30Hbl MAaruCTPaJbHOIO CMECTHUTENS, CYOJIUTOCTATUYECKOTO YPOBHS
MOPOBOr0 JaBiieHusl (iouaa, psaa APYTUX MEXaHWYECKUX, ICOJOTHYECKMX U T€OXUMHYECKHX
nporeccoB. IIpu 7TOM BO3MOXKHOCTH JI0CTaTOYHO MJIABHOTO U3MEHEHUS YKa3aHHBIX XapaKTePUCTUK
BO BPEMEHHU U IPOCTPAHCTBE YKAa3bIBACT Ha TO, YTO MPEINOJIOXKEHHE O €IMHON Hpupoje Bcex
PEKUMOB CMEILIEHUH O pasziioMaMm, 00pa3yloluX NepMaHEHTHBIH ps COOBITHH, CKOpee BCEro
CIpaBeIIUBO.

Mogens paziaoMa ¢ AByMs LIEpOXOBATOCTSMHU M BOJHOBBIM M3JyYEHHEM HCCIIEZOBaHAa B paboTe
[30]. UsyuaeTcs nuHaAmMMKa pas3ioma, COICPIKAIIEro JBE MIEPOXOBATOCTH, OKA3bIBAIOIIUE pa3HOE
COIPOTHBIIEHUE MpPHU TOCTOSIHHOW ckopocTh nedopmanuu. Pasnom Mozaenupyercss AUCKPETHOMN
JTMHAMUYECKON CHCTEMOM ¢ IByMsI CTETICHSIMU CBOOOABI. IHTEHCHBHOCTH YIIPYTUX BOJIH BO BpeMs
CKOJIbJ)KEHUSI OepeTcsl MpOIMOPLUOHAIBHON CKOpPOCTH cKoJbxkeHHs. [lomydeHo aHamuTHueckoe
pelIeHne TMHAMUYECKON CUCTEMBI, TIO3BOJISAIONIEE OLEHUTh CEMCMUYECKUN MOMEHT. Briuncinsercs
3¢ HEKTUBHOCTH BHICBOOOXK1aeMON CEMCMUYECKOM SHEPTUH.

Konnenmus 610K0BOH reocpebl MPUMEHUTENBHO K T€0IMHAMUYECKOMY MPOIEcCy pa3BUBAETCS
B pabore [31]. IlokazaHo, 4TO B OJIOKOBOW BpAIAIOIICHCS ¥ MEPEIBUTAIOIICHCS BIOJb
MOBEPXHOCTU 3eMJIU Ieocpelie TeHEpUpPYEeTCs YIIPYroe 1mojie ¢ MOMEHTOM CUJIbl, KOTOPOE JIEHCTBYET
Ha OJIOKM Yepe3 UX MOBEpXHOCTH. Takue CBOWCTBA yHpyroro moJisi SBJISIOTCS CIEICTBUEM 3aKOHA
COXpaHEHHsS MOMEHTa KOJMYecTBa JBIKeHUs. JIBukeHue OJoka BO Bpalllalolleics cucreMe
KOOpJIMHAT MEXaHWYECKH SKBHBAJIEHTHO JBIKEHHUIO OJOKa B HeBpallawoleics (MHepLuuaIbHON)
CHUCTEME KOOpIHMHAT TIOJ] JEHCTBHEM COOCTBEHHOTO MOMEHTa CHJbl (ClMHA), KOTOPBHIA B
OKpY’KalolieM OJIOK MPOCTPAHCTBE CO3JaeT YIPYroe Mojie C MOMEHTOM CHIIbl. Takue HanpspKeHUs B
reocpese  HAaKalUIMBAIOTCS, YTO M MOXET OOBSCHUTh €€ HW3BECTHOE CBOMCTBO —
SHEPrOHACHIIEHHOCTbD.
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CelicMUYHOCTh B 30HaxX pasliOMOB, HaBEJCHHAs 3aKauyKod ()IIOMIOB, C YUYETOM IMOPOYMIPYTUX
HampsDkeHud wuccnenoBaHa B pabore [32]. [locTpoeHa maremathyeckas MOJEIb BO30YXKICHUS
3eMJICTPSCEHU B 30HaX pa3ioMOB (yHIAMEHTa, TMEPEKPBITOTO OCAJAOYHBIMU IMMOPOIAMH.
YYHUTBIBAETCS TPOHUIIAEMOCTh 30H pa3lIOMOB M THUIPABIMYECKAS CBS3b MEXAY COCETHUMU
pasznoMaMu. PaccunmTaHbl MpOCTpaHCTBEHHO-BPEMEHHBIEC pacrpeaeneHus HanpsbkeHuit Kyona,
CABUTOBBIX M HOPMAJbHBIX HANpPSOKEHWM, a Takke mopoBoro namieHus. [lokazaHo, 4ro B
HU3KONPOHUIIAEMBIX 30HAaX MOPOYIPYrHe HANpPsHKEHHUS MOTYT IepeAaBaTbcsi B (PyHIaAMEHT U,
COOTBETCTBEHHO, BBI3BATh JIOKAJIbHbIEC PA3PHIBHL.

UrcneHHOe MOICTTMPOBaHUE 00IacTel PEeBEPCHBIX CMEIIEHUI BO BpEMs TPEPHIBUCTHIX Pa3phIBOB
JUIS DUICTIOHMPOBAHHBIX PA3JIOMOB TPOBOAMIOCE B pabdore [33]. DBOMIONMS TOPU30HTAIBHBIX
MEePEeMEIICHNI BEpIIMH BO BHYTPEHHEH CTOPOHE pa3pbiBa MOJCIHPYETCS YUCICHHO C
ucnosip3oBanueM mporpamMbl Flac-3D. PesynbraT ykassiBaeT, YTO HMEIOT MECTO HHBEPCHU
CMEILIEHUH Ha pa3pbiBaX, IPHU 3TOM OOpaTHBIE CMEIIEHUS CUJIbHO PA3IMYAIOTCS AJS Pa3IUYHBIX
SIIETIOHOB Pa3pPHIBOB

B pa6ote [34] uccnenoBaHo B3auMOJICHCTBUE BOJBI C TOPHBIMU MOPOIaMHU B 30HAX CEHCMUYECKU
aKTUBHBIX pa3noMoB. [IpencTaBieH reOXMMUYECKHI aHAU3 TOPHBIX MOPOJ, OTOOPAHHBIX U3 30HBI
pasiomMa, CIOKEHHOM NpPEeUMYIIEeCTBEHHO TIpaHuTamMu. OnucaHbl TIyOMHHBIE pacHpeeeHus
JTUCIIOKAIMH TOPHBIX TIOPOJI IO CKBAKUHHBIM JAHHBIM. [ COXMMHYECKHIA aHAIU3 IOKa3all
CYIIECTBEHHYIO POJIb TIOJI3€MHBIX BOJI B T€OJIOTUIECKON UCTOPUHU MACCHBA.

DNEKTPOMarHUTHOE W3IyYeHHE B pailOHaX TEKTOHWYECKUX HAPYIICHHHA HMEIOT OTPaKCHUE B
Ha3eMHBIX HAOIIOJIEHUAX U MaTepuaiax JMCTaHIIMOHHOTO 30HaupoBanus 3emin [35]. B mpomeccax
B3aMMOJICHCTBUS Teochep 3HAYUTENIBHYIO POJIb MTPAIOT Pa3lOMHBIE CTPYKTYpPhl 3€MHOM KOPBI
pasHbIX paHroB. OCOOEHHOCTH MX CTPOEHHUS U CBOMCTBA OINpPENEISIOT HE TOJNBKO TITYyOHMHHYIO
JIera3alii0 ¥ TOBBIIMICHHYIO PEIaKCallui0 TOPHBIX TMOPOJA, HO U YCIOBHUS AN (OPMUPOBAHUS
HMCTOYHUKOB DJIEKTPOMATHUTHBIX CUTHAJIOB M OOMEH SHEprueii Mexay reo(u3nuecKUMU MOJISMHU
pa3Hoit pupoel. B pesynbrare n3ydeHus 30H aKTHBHBIX TITyOWHHBIX PAa3JIOMOB, YCTAaHOBJIEHO, YTO
HEKOTOpPhIE W3 HHUX SBJSIFOTCS TEHEpPaTopaMH IMOTOKOB HMOHW3WPOBAHHBIX  YacTHI U
HU3KOYACTOTHOTO JJIGKTPOMATHUTHOTO H3Iy4YeHHS. MOIIHOCTh ITHX JMHEHHBIX TOJiel ObIBaeT
HACTOJBKO BEJIMKA, YTO B OTHOCHUTEILHO CIIOKOHHOM aTMOC(EPHOM pEXHME OHU 3KPAHUPYIOT
MPOXOXKACHHE KYYeBBIX OOJAKOB M HaJ HUMH MPOUCXOIUT pPa3MbIBAHHE MOKPOBA CILIOIIHBIX
00JauHBIX Macc.

Kak cnenyer w3 mnpuBeneHHOro o0030pa, TEOpPETHMUYECKHE W MPHUKIATHBIE HCCIEIOBAHUS
HECTAIIMOHAPHBIX MPOIECCOB B OYArOBBIX 30HAX JTUTOCQEPHI SBISIOTCA aKTyalbHBIMH U aKTHBHO
Pa3BHBAIOTCS, B TOM YHCJIE C UCTIOJIB30BaHUEM TeOMH(POPMAITHOHHBIX CITyTHUKOBBIX TEXHOJIOTHH.

2. Bosoeticmsue ceticmuyeckux 601H U3 04aza Ha Y4acmoK 3eMHOL KOpbl 8 3A8UCUMOCTU OM €20
PACNONI0NCeHUss OMHOCUMENbHO MAUCMPATIbHO20 PA3PblEd

B manHOM paznene mccienoBaHbl HECTAIIMOHAPHBIE MPOIECCHl B MPEIBAPUTEIHLHO HAMPSIKEHHON
cpelie Mpu BHE3AITHOM BO3HHUKHOBEHUHM pa3pbiBa, UCMOJIBb3Ys aHanuTHueckoe pemeHue Kuma A.C.
[36-38] mns jauHaAMUYECKOW MoOJENM odara 3eMieTpsiceHus. VccliemoBaHO —BO3JCHCTBUE
CEHCMUYECKOM BOJHBI HAa YYacTOK B 3aBUCHUMOCTH OT €ro pacloJIOKEHUsS OTHOCUTEIBHO
MarucTpajibHOrO pa3pbiBa. M3yueHo BO3/1eliCTBUE CEIICMUYECKON BOJTHBI HA YYaCTOK BJIOJIb MPSIMOM
JUHUH, KOTOPYIO B TEPBOM MNPUOIMKEHUH MOXHO paccMaTpuBaTh KaK 3€MHYIO MOBEPXHOCTD.
Hcnonw3ys cymMmapHOe 1Mojie B IEPBUYHON BOJHE ISl KOHEUHOTO pas3pbiBa [39], moiaydeHo mose
CMEILIEHUI B 30HE KOHEYHOT'O pa3pbiBa JJIsl MEPBBIX BCTYIJICHUM CEMCMUYECKUX BOJIH. YHCIEHHBIE
pacueTsl M BU3yaJHM3alusl MPOBEIEHH HAa OCHOBE IMHAMUYECKOW MOJENM odYara, MO3BOJISIOLICH
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YUYUTBIBaTh [HCCHUIIALIMIO DHEPrMM B oOdYare, KOrJa Ha pas3pblB€ IPOUCXOIUT HE IIOJHBIM, a
YaCTUYHBINA COPOC HAMPSHKEHUH, 3aBUCALINIA OT BA3KOT'O B3aUMOJICHCTBHUS €ro OEperos.

OOmwmii crmyyail MccieoBaHUs HECTAIlMOHAPHBIX MPOILIECCOB, BO3HUKAIOUIMX B HAIPSKEHHON
cpeie MpU BHE3AITHOM BO3HMKHOBEHHUM MAaruCTPalIbHOTO Pa3pbiBa C BSI3KUM KOHTAKTOM OEperos,
HPOBOJUTCS HA OCHOBE aHAJUTHYECKOTO penieHus [36]

%2w(r,0,t; n)
FYe = A, (1,0, ) + Ay, (1, 6,8 1) (D)
1 q H({t-r)
. — -9(o)
Al-l(rr 91 t; 77) Tl + an Re{tg(oe } (2)
oy = 1 ~ g _r
Ay, (r,0,t; ) = T+ 2n 6(t —rsinf)H (9 2) 3)
0<r<o, 0<f<m, —oo<t<oo, 0<n<o0 (4)

d¢ (5)

v + cos{ v — cos{

%o
9(%) = %7[

2

[n( — %arccos(—v) sin Z] a7 — % j-o [77( — %arccosv sin C]
z

1, £>0
\[+2 _ 42
Coze‘l‘ifo, €0=ln¥,i=\/—_1,v=vl—4nz, H(f): %, EZOp (6)
0, £<0

rae 6(&) — nenvra-Gyukius JIupaka.
Ilpu n > 1/2 ymoOHee MONB30BaThCs CIEAYIONIEH SKBUBAICHTHOM (OpMOM 3amucu (QyHKIHH

9()
o

9@ =

2

¢ (7)

id + cos{

[Uf—%sinf—%sinf] 1 o [n( —%sin( +%sin(]
d{_;J id — cos{
2

d=+4?—-1, v=—id, h=1In(d + 2n)

PaSMepHBIe BCJIIMYHUHBI CBA3aHBI C 663pa3MepHLIMI/I CICOYIOIUMHU COOTHOMICHUSAMU

dpY, pn Lt
wp =Wy +wis Wi =8 gy =g, = by =7

Py _ o — — e
(xp,yp,wd) =L(x,y,w); x =rcosf, y =rsiné, (8)
r7ie {4 — MOJIyJIb CABUTA, b — CKOPOCThH MOMEPEYHBIX BOIH, L — MacmTabHbIN K03 PUIIHEHT.
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dopmyiiel (1)—(3) maror pereHre 3a7a4M 0 HECTAIIMOHAPHBIX MPOIIECCaX B HAMPSHKEHHOU cpelie
IIpY BHE3aITHOM BO3HUKHOBEHHUH I10JIyOECKOHEYHOI'O pa3pblBa BO BCEM JMANa30HE W3MEHEHUs
napametpoB: 0 <r <o, 0<fO<m, —o<t<o, 0<n<oo,

2.1. Hopmuposannoe ycxoperue 05 u3yanuzayuu epaghukos 8030eticmeuss ceucMuieckux 6011
Ha ucciredyemvle y4acmKu

B dopmyne mist yckopeHuss HEOOXOAMMO BU3YAIM3HPOBATh (PPOHT IMIIOCKON BOJHBI CHIIBHOTO
pa3pbiBa

0wy,  q
a2 142

q
1+ 2n

_ /i
- S(t—y)-H(—x) = 6(t —rsind)H (0 - E) (10)

HJ'ISI 9TOT'O MCIIOJIL30BaH CriIaKCHHBIN BapuaHT I[e.]'ILTa'(I)YHKLII/II/I

82

C -l-e_sz—(t—ﬁz npult —y| < e
S(t—y)=1{ " ¢ ’ B (11)

0, npult —y| > ¢,

rac Cs OIIPCACIIICTCA U3 YCIIOBUS

& 1 1
f s(w)dw =1,C, = R (12)
—£ 1 1z
Jye TEdg
B kauectBee Gepercai e = &1y, e 0< ¢ K1

aZWrm q T[
= O (t—y)H(0—=]. 13
< at? )HOPM 1+2n e(t=) ( 2) (13)

HOpMI/IpOBaHHOC YCKOPCHUEC IJIA HHHHHI{queCKOﬁ YaCTH BOJIHBI OIIPEACIUTCA 1O (bopMyne

( 0w, t—r>48
52 ecaut —r
(aZW“> — (14)
ot? HOpM_ , ecmn 0<t—r<$§
\ 0, ecmmt—7r<Oo,
rie Cs BbIOEpEeM U3 YCIOBUS

r+6 t—r aZW r+6 aZW
Cs ——dt = f - dt 15
J; d ot? _ ot? (15)

B kauectBe § B3siTO 6 =6, 1, e 0 <§; K 1.
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Bce pacuersl npoBezieHbI B Oe3pa3mepHoii (hopMme. 3HaueHUs MapamMeTpoB BHIOPAHBI B CUCTEME
CH cnenyrommm o06pazom:

)

KT [la-c M
C

(o) = w5 [yp] = i [65] = ¢; Wl =Ta; [p] = = [gp] = Ma; [m,] = ——; [b] =

M
b = 3,5+ 103 — — ckOpoCTb NomnepeyHbIX BOJH; L = 1M — MaciTabHbIA K03 PUIUEHT;
c

KT
u = 3,3-10°Ma — moaynb casura; p = 2,7 - 103 3~ CPeAHAA IIOTHOCTh 3eMHO KOpbI;

Nr o
Np = T k03¢ PunreHT 3¢ PeKTUBHOMN BA3KOCTH Ha pPa3pbIBE;

-
1, — BA3KOCTb MaTepuasia pa3pbiBHOU 30HbI(I1a * ¢); h, — mMpuHa pa3pbIBHOU 30HbI(M);
dp = 6 - 10°Ila — cABUTOBbIE Halps>KeHUsS B 04aroBOU 30HE;

6 6

dp 6-10 dp 6-10

gyy="=o———-=9-10"% g=—=—""——=1,818-10"* = 1,8-107%
Y2 2u  2-3.3:-1010 ' u  3,3-1010 ’ ’

[IpencraBneHHble HUXKE PUCYHKHM JaHbl B Oe3pa3MepHbIX eAuHuIax. Pa3MepHble BeTUYMHBI
CBsI3aHbI ¢ Oe3pa3MepHBIMU MapameTpamu 1o hopmysam (8).

JUis BU3yaiM3alluy MPOLIECCOB BO3AEHCTBHS CEHCMMYECKMX BOJH Ha HCCIEAYyeMble Y4acCTKU
UCMOJb30BaHbl S3bIK MNporpammupoBaHus C++ U cpera MareMaTH4ecKoro MOJAEIMPOBAHUS
MATLAB. YucnieHnHble alropuTMbl peau30BaHbl B CHELMAIBHBIX MporpamMmax, HallMCaHHBIX Ha
BHYTPEHHEM SI3bIKE IPOrpaMMUPOBaHUs BEICOKOTO ypoBHs (M-code), a oToOpakeHHe pe3ysibTaToB
pacdeToB MPOU3BOIIIOCH BbI30BOM (pyHKIHI rpaduueckoro nakera MATLAB'a HemocpencTBeHHO
U3 IPOTPaAMMHOTO KOJIa.

2.2. Bo3zoelicmesue ceticMu4eckou G0JIHbl HA YYACMOK 6 3A8UCUMOCHU OM €20 PACHONONCEHUs
OMHOCUMENbHO PA3PLIEA

Ha pucynke 1 mokazaHo HOPMHpPOBAaHHOE YCKOpEHHE (CriakeHHas (DYHKIMSI YCKOpPEHMs Mpu
YCIOBUH COXPaHEHUs MMITyJIbCa) MPU TMPOXOXKIEHUM CEHCMHUYECKON BOJIHBI Yepe3 Y4acTOK C
koopauHatamu X = -4000, y = 3000 npu pa3nuuHbiXx KO3 HUIMEHTaX BSI3KOCTU Ha paspbiBe. 13
3THX PUCYHKOB BUJHO, KaK Yepe3 y4acTOK MPOXOAUT BHavase ruiockas BosHa (t = 3000), koropas
obsajjaeT HauOOJIBIIMM BO3JICHCTBHEM, a 3aTeM LMIMHpUYeckas BosHa (t = 5000).

e e

2 I I I i i i i I i i i I i 05 I I I I I i i i i
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 40 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

a 3] B

Pucynok 1 — I'padik HOpMHUPOBAHHOTO YCKOpPEHHMSI [T ydacTka ¢ koopauHartamu (- 4000; 3000)
mpu: a— N=0; 6 —n=1; B—1=10
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Ha pucynke 2 moka3aHO HOPMHPOBAaHHOE YCKOpeHHE (CriakeHHas (DYHKIHS YCKOPCHHS MPH
YCIIOBUU COXPaHEHHUS HMITYJIbCa) HPH IPOXOXKJICHHH CEHCMHYECKOH BOJHBI Yepe3 ydYacTOK C
koopauHatamu X = 4000, y = 3000, momBep >KeHHBIN BO3JIEHCTBHIO TOJBKO IMJIMHIPHYECCKOM
BOJIHBI, IPH PA3JIMIHBIX KOI(D(PHIIMEHTaX BI3KOCTH HA pa3phiBe.

x10° x40 x10°

i i I I i 1 1 1 ] i i i i i i i i i i
0 1000 2000 3000 4000 5000 6000 7000 BOOO 9000 1000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 0 1000 2000 3000 4000 5000 6000 7000 BOOO 9000 10000

a 0 B

Pucynok 2 — I'pacdhuk HOpMUPOBAaHHOTO yCKOpEHUS 715 yyacTka ¢ koopauHaTamu (4000; 3000) mpu
ycnoBusix: a— N=0; 6 —n=1; B —m=10

2.3.Bo3zoeticmeue ceticmuyeckoll 801Hbl HA YYACMOK 800Jib NPAMOU TUHUU
Ha pucynkax 3-11 moka3aHo HOPMHUPOBAaHHOE YCKOPEHHE IpPU MPOXOKICHUU ceiicMHUYecKOon
BOJIHBI Yepe3 y4acTok Ha npaMoit auHuu npu 0 <x<10000, 3axanHol ypaBHEHHEM

X n y .
10000 10000

1 (16)

IpU PA3IUYHBIX Kod(p(duimeHTax Bs3KocTH Ha paspeiBe: npu M=0 (pucynku 3-5); mpu n=1
(pucynku 6-8); npu N=10 (pucynku 9-11). ITo BepTHKaNIu OTIOKEHA BEIMINHA HOPMHPOBAHHOTO
YCKOPEHHS, a [0 TOPU30HTAIIN — BPEMSI.
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Pucynok 3 — BozzeiictBue ceficmuueckoid BonmHbI ipu =0 Ha ydacTok: a — B1 C koopauHaTtamu
(1000, 9000); 6 — B2 ¢ koopauuraramu (2000, 8000); B — Bz ¢ koopaunaramu (3000, 7000)
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Pucynok 4 — BoznetictBue celicMuueckoit BoaHbl pu =0 Ha y4acTok: a — B4 C koopanHaramu

(4000, 6000); 6 — Bsc koopauraramu (5000, 5000); B — Be ¢ koopaunaTamu (6000, 4000)
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Pucynok 5 — BozneiictBue ceficmuueckoit BosHbI ipu =0 Ha ydacTok: a — B7 C koopauHaTamu

(7000, 3000); 6 — Bg ¢ koopaunaramu (8000, 2000); B — Bg ¢ koopaunatamu (9000, 1000)
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Pucynok 6 — Bo3zeiicTBue celicMuueckoi BOHBI Ipu 11=1 Ha yyacTok: a — B1C koopaunaTtamu
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Pucynok 7 — Bo3zzeiicTBue ceficMuueckoli BOJHBI Ipu N=1 Ha y4acTok: a — B4c koopauHaTtamu
(4000, 6000); 6 — Bs ¢ koopauuaatamu (5000, 5000); B — Bs ¢ koopauaaramu (6000, 4000)
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Pucynok 8— BozneiicTBue celicMuueckoi BosiHbI pu N=1Ha yyactok: a — B7C koopannatamu
(7000, 3000); 6 — Bg ¢ koopauraramu (8000, 2000); B — By ¢ koopaunaramu (9000, 1000)
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Pucynox 9 — BozneiictBue ceficmuueckoid BonHbl ipu =10 Ha yyacTok: a — B1 C koopauHatamu

(1000, 9000); 6 — B2 ¢ koopauraramu (2000, 8000); B — B3 ¢ koopaunaramu (3000, 7000)

15




N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2017, Ne 2 (57)

10 5 ; ; , 4

N—

i i i i i I I | | i
05
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000

a 0 B

Pucynox 10 — Bo3neiictBue ceiicMuueckoit Bonbl mpu =10 Ha ydacTok: a — B4c koopauHaTamu
(4000, 6000); 6 — Bs ¢ koopaunaTamu (5000, 5000); B — Bs ¢ koopaunaramu (6000, 4000)
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Pucynok 11 — Bo3zeiictBue ceficmudeckoit BosiHbI pu =10 Ha y4actok: a — B7 C koopaumHaramu
(7000, 3000); 6 — Bg ¢ koopaunratamu (8000, 2000); B — Bg ¢ koopauraramu (9000, 1000)

2.4. [lone cmewenuii 8 30He KOHEUHO20 PA3pbléa OJisi NEPBLIX GCIMYNICHUL CeUCMUYECKUX BOIH

B ceiicmonoruun HamGonee WH(M)OPMATUBHBIMHU SBISIOTCS TEPBBIE BCTYIUICHHUS] CEHCMHUYECKHX
BOJIH, KOTOpPBIE HECYT B ce0€ HaMMEHbIIIEe KOJIMYECTBO MOMEX U OTpaKEHHBIX BOJIH. Ha ocHOBaHuU
MEPBbIX BCTYIUJICHUN CEMCMUYECKUX BOJIH ONPEICISIIOT MEXaHU3M B Oodare 3eMJIETPSICEHUS U €ro
napameTpsl. Jlanee nmpuBeAeHBl Pe3yNbTaThl YUCICHHOTO SKCIIEPUMEHTA /TSl TIEPBBIX BCTYIUICHUN
celiCMMUYEeCKUX BOJIH, KOTJla YYUTHIBAIOTCS IIMJIMHIPUYECKUE BOJIHBI OT 000OMX KOHIIOB Pa3phIBa.

B momenT Bpemenn 0 <t < 1 cymMapHO€ MoJie NMEPEMEIIEHU COCTOUT U3 TPEX CIIaraéMbIX:
LMIIMHIPHYECKON BOIHBI OT JIEBOrO Kpas paspeiBa wl(—x — 1,y,t), MIMHAPHYIECKOH BOJHBI OT
npaBoro kpas paspbiBa wl(x,y,t) u mmockoit BomHel Wo(X,y,t), OTXOAsIEed OT IIOCKOCTH
pasppiBa Yy =0, —1 <x <O0B ™MomeHT ero Bo3uukHoBeHus [39]. Ilmamsgpuyeckas
sosHa wl(x,y, t) 3amaercs Gpopmyioii (2)

w(x,y,t) = wl(x,y,t) + wi(—x —1,y,t) + wy(x,y,t) (17)
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q

= Ttz (t—y)H({t —y)H(—x)H(1 + x), (18)

Wo

Bce pucynku mpenctaBieHbl B Oe3pa3MepHON (opme, pa3sMEepHBIC BEIMYUHBI CBSI3aHBI C
0e3pa3MepHBIME TTapaMeTpamMu cooTHomeHusMu (8), rae L — mmmna paspeiBa. [1o BepTukanbHOU
OCH 3aJlaHbl MPUBEJCHHBIE K Oe3pa3MepHOi (GopmMe CMEMICHHs, a M0 TOPU30HTAIBHBIM OCSIM —
0e3pa3zmepHble KoopanHATh. Ha pucynkax 12—29 mpeacraBiieHbl CMEIICHUS HA pa3phiBE U B €0
OKPECTHOCTH B 3aBUCHMOCTH OT BPEMEHHM W PACIOJOKEHHUS pPacCMaTPUBAEMOTO ydacTka TMpu
3aJJaHHOM KO3 (HUIMEHTE KOHTAKTHOIO B3aUMOJEHCTBUSA Ha paspeiBe: pu N=0 (pucynku 12-16);
npu N=1 (pucynku 17-21); nmpu n=10 (pucyuku 22—26).

x 10

1.2~

0.8 ~

0.6 -

y X

Pucynok 12 — Cmemnienne B oosactt —2 < x <1, 0<y<1 mpu n =0 gig t=10.2

Ha pucynkax 27-29 mnpencrtaBieHbl CMEIIEHHs Ha CaMOM pa3pbIBe, CTPYNIHPOBAHHBIE B
3aBUCUMOCTH OT BPEMEHHM MpHU 3aJaHHBIX KOd(PPHUIMEHTaxX BI3KOCTU: JUIS CBOOOJHBIX OT
HanpsbkeHui Oeperos paspbiBa =0 (pucyHok 27); s ko3hdurmenTa Ba3koctdu N=1 (pucyHok 28);
st koadduimenta Bs3koct =10 (pucyHok 29).

Kak cremyer m3 pe3ynbTaTOB YHCICHHOTO aHajIHM3a, MPEICTABICHHBIX Ha pUCYHKax 12-26 u
pucyHkax 27-29, JeWCTBHTENHHO BIMSHHE KOHIIOB pa3pblBa Ha CMEIICHHS ero Oeperos
MPOKMCXOJUT C HEKOTOPBIM 3allO3[aHUEM, YTO TOATBEPKIACT TEOpeTHUecKHe BbIBOABI [36] o
HAJIMYMH BPEMEHHOTO MPOMEXKYTKA, B TeUEHHE KOTOPOTO BIUSHUEM KOHIIOB pa3pbiBa Ha JIBUKEHUE
OeperoB paccMaTpUMBAEMOI0 Y4acTKa pa3pblBa MOXKHO IpeHeOpeub. lIpudyeM 3TOT ImpoMEKyTOK
BPEMEHHU 3ara3/IbIBaHNs BIMSHUS KOHIIOB PAaCTET C YBEIIMUECHUEM BSI3KOCTH Ha pa3phIBe.
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Pucynok 13 — Cmemenne B oosiactt —2 < x <1, 0<y<1 mpu 7 =0 mig t = 0.4

x 10

1.2+ -

Pucynok 14 — Cmemenue B ooitactt -2 < x <1, 0<y<1 mpu 7 =0 mig t= 0.6
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12— - .

y X

Pucynok 15 — Cmemenne B oostactt —2 < x <1, 0<y<1 mpu 7 =0 mig t= 0.8

x 10 _— 7 e T

12—

Pucynok 16 — Cmenienne B o0mactn -2 < x <1, 0<y<1 mpu 7 =0 mig t=1.0
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x 10

Pucynok 17 — Cmerenue B obmacti —2 < x <1, 0<y<1 mpu 7 =1 miz t=0.2

X 10

y X

Pucynok 18 — Cmemienne B obmactu -2 < x <1, 0<y<1 mpu n7n =1 gua t=0.4
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x 10"

y X

Pucynok 19 — Cmemenne B oosactnt -2 < x <1, 0<y<1 mpu 5 =1 uid t = 0.6

X 10-5

Pucynok 20 — Cmemienne B obmactn -2 < x <1, 0<y<1 mpu =1 na t=0.8
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X 10-5

Pucynok 21 — Cmemenue B obmactn -2 < x <1, 0<y<1 mpu 7 =1 mgog t=1.0
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y X

Pucynok 22 — Cmemenne B oomact —2 < X <1, 0<y <1 ppu 7 =10 gug t=0.2
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Pucynok 23 — Cmemenne B oomact -2 < x <1, 0<y<1 mpu 7 =10 gua t=0.4
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Pucynok 24 — Cmemnienne B obnactu -2 < x <1, 0<y<1 mpu 7 =10 gug t=0.6
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x 10"

0.8

0.6

Pucynok 25 — Cmemienne B obmactn -2 < X <1, 0<y<1 mpum 7 =10 misg t= 0.8

Pucynok 26 — Cmenienne B oomactt -2 < X <1, 0<y<1 mpmu 7 =10 qug t=1.0
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Pucynok 27 — Cmemenne Hanuauu Y =0 npu 7 =0
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Pucynok 28 — CMenieHue Ha JIMHUKA y =0 TIpH 7 =1
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Pucynok 29 — Cmenienne HaJimann Y = 0 mpu 5 =10

3. Ilone cmewenuti 6 ouaco6oll 30He NPU 6HE3ANHOM BO3HUKHOBEHUU KOHEYHO020 pa3pbléd C
NOJHBIM COPOCOM HANPANCEHUL

IlocTpoeHO aHAaIUTHYECKOE PEIIEHUE TMHAMUYECKOW 3aJaud O HECTAlMOHApHBIX IIpoleccax B
HanpsDKEeHHOM cpejie NMpH BHE3alTHOM BO3HMKHOBEHHWM KOHEUHOT'O pa3pblBa C IMOJIHBIM COpPOCOM
HanpspKEHWH Ha paspblBe. AHAIUTUYECKOE PELIEHUE BBIPAXKEHO 4YEPE3 DJJIEMEHTApHBIE U
crenuanbHble QyHKIMH. [Ipy noydeHnn aHaIUTUYECKOTO PELIeHHs NCTI0Ib30BaHbl CIIEKTPAIbHbIE
Metonbl. McxonHas 3amava mpuBeleHa K 3ajay€ C OJHOPOJHBIMH KpaeBbIMH YCIOBHUSIMM Ha
rpaHuIax @ = 0 U 6 = z , AJIs KOTOPOM OBUIM MOJTyYeHBI COOCTBEHHBIE 3HAUEHHS U COOCTBEHHBIE
(GyHKIMHM, a pelleHre 3aliCcaHO B BUJE COOTBETCTBYIOIIETo psja. Mcmonb3ys mpeoOpa3oBaHue
dypre-beccens u ToxknectBa s GyHkumit beccens, momy4deHsl pacdeTHbie (HOPMYIIBI, KOTOPHIE
HCII0JIb30BaHbI IIPU YHCIIEHHOM aHaJIU3e.

B pe3ynbrare 4MClIEHHO-aHAIUTUUYECKUX PAacYETOB IOJIyYEHO I0JIE CMEIIEHUH Ha pa3pbiBE U B
ouaroBoil 30oHe. OmpezneneHsl 3aKOHOMEPHOCTH pAaCHpPOCTPAHEHUS CEHCMHMUYECKHX  BOJIH.
OnpeneneHo nosie BTOPUYHBIX LWINHAPUYECKUX BOJIH M IIPOBEJEHA KOMIIBIOTEPHASI BU3YyaIU3aLUsl
pa3BUTHS BO BPEMEHM CYMMAapHOTO IIOJisl TMEpeMElleHMH B 04YaroBOM 30HE MpU BHE3AITHOM
BO3HUKHOBEHHUU KOHEYHOTO Pa3pbIBa C MOJIHBIM COPOCOM HAINpPSKEHHUH Ha pa3pblBe C yUeTOM MO
BTOPUYHBIX LWJIMHIPUYECKUX BOJH. B pe3ynapTare 4YMCICHHBIX pacyeToB IOKa3aHO, YTO Ha
MarucTpajJbHOM pa3pblBE€ MOTYT UMETh MECTO pPEBepCHbIE (0OpaTHBIE) CMEIIEHUS Oeperos, 4TO
COOTBETCTBYET M3BECTHBIM pe3yJbTaTaM JPYI'MX AaBTOPOB, IIOJYYEHHBIM Il IPEPBIBUCTHIX
pa3pbIBOB.

MeTtogamMu MaTeMaTHYE€CKOIO0 M KOMIIBIOTEPHOIO MOJEIHMPOBAHMSI M3Y4EHbl HECTAl[MOHApHbBIE
IIPOLIECCHl B OYaroBBbIX 30HAaX 3eMHOW Kophel. IlomydeHO pa3BUTHME BOJIHOBOIO MOJS C YYETOM
BO3HHUKHOBEHHUS WIMHIPUYECKUX BOJIH BTOPOTO MOPSAIKA.
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3.1. Ananumuueckoe peuieHue 3a0ayu Ol CMEWEHUL 8 HANPSNCEHHOU cpede Npu 6He3aNHOM
B03HUKHOBEHUU KOHEYHO20 PA3Pblead CO C80DOOHbIMU bepecamu
BropuuHnas BoiiHA 3a71a€TCS BEIpAXKEHUEM

, ( 0, 0<t<l,
v (r’e’t):iu(r,e,t—l), t>1. (19)

®ynkmums u (r,6,t) B(19) sBisercs penieHneM 3a1a49u

——r— |+ = , O<r<t, 0<6<nx, O<t<T, 20
rark arJ r? o060 ot (20)
IIpU HaYaJIbHBIX YCIIOBUAX
ou
u(r,0,0)=0, —| =0, (21)
ot|._,
H KPaeBBIX YCIIOBHUAX
ou
u(r,0,t)y=g(r,t), — =0, 22
(ro.n=g(ry., (22)
rac
f2(t+1) \/t—r 2\/(r+1)(t—r)
——arctg — , O<r<t
g(r.t)= s r+1 T ) (23)
0, r > t.

Jnst perenns 3anaun (20) — (22) BBeieM HOBYHO HeM3BECTHYIO QyHKImIO V (r,60,t), monaras

u(r,0,t)y=v(r,0,t)+g(r,t). (24)

B pesynbTarte nomyunm creayontyro sauaqy mis Gyakuuu V(r,0,t):

~+h(r,t),o<r<t, 0<@0<z, 0<t<T, (25

IIpH HAaYaJIbHBIX YCIIOBUAX

v(r,0,0)=0, 2o, (26)
ot |,
1 KPaeBbIX YCIOBHUAX
v(r,O,t)=0,a—u =0, (27)
06 |,_,
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rac

h(r’t):_li(ra_g\ M (28)
rarL arJ ot

Pemenue 3amaun (25)—(28) uiiem B Bujae pa3sioKEHUS B PsJ MO CHCTEME OPTOTOHAJIBHBIX

2k +1)6
byHKIMH © |, (t) = sin #, k=0,1,2,--,
2

- - 2k +1)0
v(r,e,t)zzvk(r,t)®k(¢9):zvk(r,t)sm#. (29)

k=0 k=0

Psn (29) ymoiersopsieT KpaeBbIM ycinoBuaM (27) mpu mro0bix V, (1,t) | aus koTopeix uMeer

MecTo cxoaumocTh psana. IloacraBuB (29) B ypaBHenue (25) u HavanbHble ycnoBus (26) u
yUNTBIBAs JHMHEHHYI He3aBucuMocTh (ynkuumii O, () | momyunM MHOXECTBO 3amad Juls

bynkmmii v, (r,t) :

10/( ov,) &} o°v,
i ~ v, = —Ff+h(rt),o<r<t, 0<t<T, (30)
rart arJ r ot
0y=0, Ml g 31
\" r, = y = )
«(r.0) ot | (31)
rae GyHKIuu
2 4
h (rit)= ——h(r,t) = ————h(r,t), (32)
A, 7 (2k +1)

ABIIAIOTCS Kod(dpunnenTamu pasnoxxenus GyHkuuu h(r,t) B psn

) - 2k +1)@
(r,t)=th(r,t)smf. (34)

k=0

Janee mpumenuM npeodpasoBanne Dypbe-beccens k 3amaye (30)—(32). Mcmonb3ys TOXIeCTBO

3, (rs) 1d3, (rs) [, a2\ 2k +1
. + — +]s =—— 13, (rs)=0, 2, = ,
dr r dr L ro) 2
HaijeMm
“T1 6 ( ov (r,t Al | _
J' ( (r.u) v, (r,t) |3, (sr)rdr = —s’V, (s,1)
O{r 6r or J r J ‘
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2

T ot

- - 24, dr

J‘hk(r,t)Jik(sr)rdr =s gk(s,t)——j g(r.t)J, (sr)—+

0 0 r
TIe

_ 2
g, (s, t) = —J‘g(r,t)Jﬂk(sr)rdr.

ﬁko

3anaya (30) — (32), Takum 06pasoM, Ipeobpasyercs K ciaeayroluei 3amaqe ;s Vv, (s, t)

k+52\/_k=—h_k(51t)10<s<oo, O<t<T,
ot’
v, (s,0)=0 %, 0
v, (s,0)=0, =0 ,
“ ot | _,
rie
— _ 24, de  a8°g, (s,1)
h (s,t) =s"g,(s.) - —[g(&, ), (s§) —+—— |
T é ot
Pemenwe 3amaun (36) — (38) umeer Bua
_ 10—
vk(s,t)z——jhk(s,r)sin s(t—z)dz
S 0
win, yuuteias (38),
_ _ 24, . p ,
V,(s,t) = 3, (5,t)+ —=[sins(t-r)de]| 9(e.7) 3, (s&)de
rs 5 “
Brimonnsas oOpamenue (40), momyunm
24, . ° , ;
v (r,t)y=—-g,(r,t)+ —kJ‘er'Mdgj’ J, (rs)J, (&s)sins(t—r)ds
4 0 0 5 0
e
2
g,(r,t) = ——g(r,t).
A,
Perrenune ucxoanoi 3amaun (20) — (22) monyuaem B Buje
- (2k +1)0

u(r,0,t) =>" u,(r,t)sin

k=0

29

2°g, (s,1)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)



N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2017, Ne 2 (57)

Ha ocHoBanuu (24) umeem
u (r,t)y=v (r,t)+g,(r,t),

TakK 4To
22, . -g(&.r
u (r,t)y=——1\dr d/; J (rs)J (§s)sms(t— )ds | 44
A I i )
PaccmoTpuM nnTerpan
S (r.&,t—17)= J'Jlk(sg)\]lk(rs)sin s(t—7)ds . (45)

1
[Tpumensis hopMyIly HHTETPHPOBAHUS U YUUTBIBAS, YTO A, IOJYLENOE YUCIOH A, — — = K ,

2
MOy YUM
[ 2 2 _
| ! Pk|( ] (t-7) \| |r—§|<t—r<r+§,
S, (&.r,rt)=924r& 2rg ) (46)
lt 0, 0<t—r<|r—§| n t—-z>r+4¢,
rie yuakius P, (z) ects nomuaoM JlexaHapa, mpuueM
—1<r e —(t-7) <1, 47
2ré
ITonctaBuB S, (&,7,r,t) B (44), moxyuum dpopmyiy mist u, (r,t)
LD 2, it (r2+§2—(t—1)2\g(.§,r)d§d 48)
' = 3 T,
k N A T A

§2

rac o0acThb HHTCTPUPOBAHUA QO  COBIAIACT C 00J1aCTBIO OIIpCACIICHUA q)YHKI_II/II/I Sk (&,z,r,t),

JIAHHOM BBIpaKeHHEM (40).

3.2. Pacnpocmpanenue celicMuyeckux 60JH U3 04dea Npu HOJIHOM COpOce HANpsd’CeHUll Ha
paspulee ¢ yuemom nojisi CMeweHull 60 6MOPULHOU BOJIHE

Ha ocHOBe MOJy4eHHBIX aHAIUTUYECKUX (GopMyn i nepemerneHuit (43) mpu ycnosuu (48)
MpOBEACHA BHU3yaJIM3alusl MPOLECcCa pacHpOCTPAHEHHUS] CEMCMMUYECKMX BOJIH M3 Ooudara C y4eToM
MoJisi CMeIeHni Bo BTopuyHOW BonmHe. Ha pucynkax 30-37 moka3aHo Moje CMEIEHUN B 30HE
paspbiBa BIOJb KOHEYHOH moiockl mpu y=0, -1<x<0 B momenthl Bpemenu: t1=0,05; 12=0,25;
t3=0,50; 14=0,75; ts=1,00; ts=1,25; t7=1,50; tg=1,75; 19=2,00. Ilo BepTHUKaIM OTIOKEHBI
MepeMeleHns] B TOUKe ¢ KoopauHaTamu (X, y). U3 pUCYHKOB BHIHO, Kak ceicMuueckasl BOJIHA,
HaYMHAsACh Ha Pa3pbIBe, pacCIpPOCTPaHICTCS B IUIOCKOCTH X, y. Ha HawambHOM sTamne (pucyHku30-

30
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31) nepememienus Ha paspsiBe (mpu y = 0, -1< x < () UMeIOT paBHOMEPHOE pacHpeesieHue, YTO
MOATBEPHKIAET TEOPETHUUECKU BBIBOJIBI O HAIMYUU O0JIACTH BIUSHUS: TIPOCTPAHCTBEHHO-BPEMEHHOM
OLICHKH, KOT/Ia BJMSHHUEM KOHIIOB pa3pbiBa Ha JBH)KECHHUE €ro OeperoB MoxkHo mnpeHedpeun[36]. Co
BPEMECHEM BIIMSHUE KOHIIOB pa3pbiBa CTAHOBUTCA Bce Ooyiee 3HAYMMBIM, a MpsiMasi 3IIOpa
CMEIIICHHI Ha Pa3pbIBE MEPEXOAUT B KPUBYIO JIMHUIO (PUCYHOK 32).

2 0 ¥

Pucynox 30 — ITone nepemenieHnii B OKpECTHOCTH pa3phiBa npu t=ty

2 0 ¥

Pucynok 31 — Ilone nepemenieHnii B OKpECTHOCTH pa3phiBa npu t=tz
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Co BpeMeHEM CMeIIeHHs Ha pa3pbiBe JOCTHTalOT HEKOTOPOro Makcumyma (pucyHku 33-35), u
Jajiee HAYMHAIOT YMEHbIIAThCs (pUCYHKH 36—38). DTOT (hakT 03HAYaeT, YTO HA Pa3phIBE HAYMHACT
MIPOUCXOJIUTh PEBEPCUBHOE JIBIKEHHE U PEBEPCHOE CMEUICHUE ero Oeperos (0OpaTHOE JBHKEHHE
OeperoB pa3pbiBa).

Ha pucynkax 30-33 mosie cMenieHMH TOJBEPKEHO JEHCTBHIO TOJBKO IIOCKOH BOJIHBI U
MEPBUYHBIX IHJIMHIPUYCCKUX BOJIH OT OOOMX KOHIIOB pa3pbiBa. Ha pucyHke 34 cmemieHus Ha
paspbiBe HamOosbme. Ha pucynkax 35-38 BumHO BO3ICHCTBHE BTOPHYHBIX IMIMHAPHYECKUX
BOJIH Ha TOJIe TEPEeMEIICHUIl B 30HE pa3pbiBa, YTO OTPAKEHO HA PHUCYHKAX OOpa3OBaHHEM
CeJUTOBUIHBIX JIMHUI Ha TTOBEPXHOCTH SMIOPHI MIEPEMEIICHUH.

2 0 ¥

Pucynox 32 — Ilone nepemenieHnii B OKpECTHOCTH pa3phiBa npu t=t3

2 0 ¥y

Pucynoxk 33 — Ilone nepemenieHnii B OKpECTHOCTH pa3phiBa Ipu t=ty
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2 0 ¥

Pucynok 34— INosie nepeMenieHnii B OKPECTHOCTH pa3phiBa MpH t=ts
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Pucynox35 — Ilosne nepemernieHnit B OKpeCTHOCTH pa3pbiBa mpu t=ts
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Pucynok 36 — Ilone nepemenieHnuii B OKpeCTHOCTH pa3pbiBa nipu t=t7

Pucynoxk 37 — Ilone nepemenieHnii B OKPECTHOCTH pa3phiBa npu t=tg
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Pucynok 38 — Ilone nepemenieHuii B OKpecTHOCTH pa3pbiBa mpu t=tg

OcHosHbie pe3ynomanul

HccnenoBano BO3AEHCTBUE CEMCMUYECKUX BOJIH M3 OYara Ha y4aCTOK 3€MHOM KOpbl. BBeneHo
HOPMHPOBAHHOE YCKOpeHHE (CTIaKeHHOE YCKOPEHHME C COXPaHEHHEM HWMITyJbca) IS
rpau4YecKOro OMHMCAHUs BO3JEHCTBUS CEMCMHYECKUX BOJH Ha HCCleyeMble ydacTku. Ha ocHOBe
KOJWYECTBCHHBIX OIICHOK ITOKa3aHO, YTO MHTCHCHBHOCTL BO3JCHCTBUS CEHMCMHUYECKOM BOJHBLI Ha
YYaCTOK CYILECTBEHHO 3aBHUCHUT OT €r0 PACIOJIOKEHUS OTHOCHUTEIBHO MAaruCTPAJIbHOTO pa3pbiBa.
YcTaHOBNEHO, YTO TUIOCKash BOJHA o00iagaeT OOJbIIMM BO3JEHCTBHEM B CpPaBHEHUU C
BO3JECHUCTBUEM LIWIMHAPUYECKON BOJIHBL. [lOJydeHBl KOJMYECTBEHHBIE OLEHKUM BO3IACHCTBUSA
LWIMHAPUYECKON BOJIHBI HA YYACTKHU, PACIIOI0KEHHBIE BJIOJb ITPSMOU JIMHUH.

[IpoBeneH 4YuCIEeHHBIM aHanU3 I[EPEMEIICHUHM B OYaroBOM 30HE MO BO3JEUCTBUEM
CEHCMMYECKUX BOJH: IUIOCKOM BOJIHBI, PAacCHpPOCTPAHSIOLIECHCS OT IMOBEPXHOCTH pa3pbiBa, U
UWIAHAPUYECKUX BOJH, HUCXOIAIIMX OT €ro KpaeB. Mcmonb3yss cymMMapHOe Mojie B NEPBUYHOU
BOJIHE JJISI KOHEYHOTO pa3pbhiBa C BSI3KUM KOHTAKTOM OEpEeroB, MOJYYEHO IMOJI€ CMEMIEHUN B 30HE
KOHEUYHOTO pa3pbiBa JUIsl NMEPBBIX BCTYIUIEHHH ceiicMudecknux BOJH. Kak cinemyer u3 pe3ynbTaToB
YUCJICHHOTO aHajn3a, BJIMSHUE KOHIIOB pa3phlBa HA CMEIICHUS €ro OeperoB MPOUCXOIUT C
HEKOTOPBIM 3alI03JJaHUEM, UTO MOATBEPKIAET TEOPETUUECKUE BBIBOJIBI [36] 0 HATMYUU BPEMEHHOTO
MPOMEXYTKa, B TEUEHHE KOTOPOrO BIHUSHUEM KOHIIOB pa3phlBa Ha JBWXKEHHE Oeperon
paccMaTpuBaeMOro ydacTKa pa3pbiBa MOXHO TpeHeOpedb. [IpuuemM 3TOT MPOMEKYyTOK BpPEMEHU
3anas/JAblBaHus BIMSHUS KOHLIOB PACTET C YBEJIMYEHUEM BS3KOCTU HA pa3pbIBE.

[IpoBenena KOMIIBIOTEpHAS BU3YAJIM3alldsl Pa3BUTHUS BO BPEMEHH CYMMAapHOrO MOJIS
MEePEMEIICHUI B OYaroBOi 30HE MPHU BHE3AITHOM BO3HMKHOBEHUU MArMCTPAIBHOTO pa3phiBa, KOTAA
Ha KOHEYHOM pa3pbIBE IMPOMCXOAUT TOJHBIA COPOC HANpPSHKEHWUW, ¢ YYETOM IIOJIST BTOPUYHBIX
HWIMHAPUYECKUX BOJH. B pe3ynbrare 4uCI€HHOrO aHajau3a YCTaHOBJIEHO, YTO Ha MarucTpajlibHOM
pa3pbiBe MOTYT IMPOUCXOIUTH PeBEpCHBIEC (0OpaTHBIE) CMEIICHHS OEPETOB pa3phiBa.
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JUig 4MCIEHHBIX pacuyeToOB M BHU3YyalIM3alMM JUHAMHYECKHUX IPOLECCOB MCIOJIb30BaHa cpena
HMHXEHEpHO-MaTeMaThuieckoro Moaenuposanuss MATLAB.

Paboma svinonnena no npoepamme «I panmosoe gunancuposanue HayyHwvix ucciedosanutiy PK
8 pamkax memvl «Mamemamuueckoe MoOenIUpoOBaHUe 04aA208bIX 30H U TUMOCHEPHO-UOHOCHEPHBIX
ces3ell ¢ UCNONb308AHUEM 2eOUHMOPMAYUOHHBIX CNYMHUKOBLIX mexHono2ully (epanm 0079/'D4).
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NOUSEKCAMEMUNIEHZYAHUOUH  XA0pud  (Memayud), oxcusmundenzen uzooxmuigenun (OII-10), mwic
cynvamol (CuSOs) KOMIAEKCI, aybll WaAPYaubliblebl, KOMROUYUSLAP, 3aAAN0any, OemmiK Kepiny, Hcyey,
baxmepuyuomix sHcane GyHeuyuomiK Kacuemmep.

H3yuenvt nogepxnocmuvie ceoticmea komnozuyuii INAB-noaumep na medicghaznou epanuye HCUOKOCHb —
easz, meepooe meno — dcuokocmv. Ilo pesyromamam uUccied08auus cMadugaowas CcnocoOHOCHb
KOMRO3uyuil ObLIA 8bICOKOU. A 3HAYEHUS NOBEPXHOCIMHO20 HAMSICEHUE NOKA3AMU HU3KUe pe3ynvmamvl. To
ecmb NOKA3aHO UX BbICOKAsL NOGEPXHOCMHAsS aKkmueHocmb. Tax e uccie0osanvl bGaxmepuyuouwvie,
(yneuyuonvie ceovicmea komnosuyuii I[IAB-nomumep. Hccnedosanvl  bdaxkmepuyuouvie, @yneuyuonvie
CBOUCMBA  NONYYEHHbIX — KOMNIEeKco8  npomus  6030youmens  6onesweri  Erwinia  amylovora
CeNbCKOXO3AUCMBEHHBIX KYIbmyp (A010KU, epywu) u Ovliu NOKA3aHbL dhdexmusHble pe3yibmamel.
Cnocobnocms KOMRO3UYULL NOOAGISIMb POCH OaAKmepuu HAnNpsmMylo 3asucum om Konyenmpayuu. Ilpu
HU3BKUX KOHYEHMPAyusix KOMRO3UYUsl NOKA3bleaem caabvle, a NpU GbICOKUX KOHYEHMPAYUsX Xopouiue
bakmepuyuoHsle C0UCMEA.

Knwuesvie cnosa: HeuoHO2eHHbINI  NONUINEKMPOIUM  NOAUIMUNECHSIUKONL,  NOAUAKPUTIOHUMPUIT,
NONULEKCAMEMUNCH2YAHUOUH XA0PUO (Memayud), OKcusmuauposaniviil uz00kmuipenun (OI1-10), komniexc
cynmvgpama meou (CuSOa), cenvbckoe X033UCmE0, KOMROZUYUU, 3apadicetie, NOBePXHOCHMHOe HAMSNCEHUE,
cmavusanue, bakmepuyuoHsle U QyHeUYUOHbIE CEOUCMEA.

The surface properties of surfactant polymer compositions at the liquid-gas and the solid-liquid
interfaces were studied. According to the results of the study, the wetting power of the compositions was
high. And the values of surface tension showed low results. Namely, their high surface activity is shown. The
bactericidal, fungicidal properties of the surfactant polymer compositions have also been studied.
Bactericidal, fungicidal properties of the complexes against Erwinia amylovora pathogens of crops (apples,
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pears) were investigated and have been shown effective results. The ability of the compositions to inhibit
bacterial growth directly depends on the concentration. At low concentrations, the composition shows weak,
and at high concentrations, good bactericidal properties.

Keywords: non-ionic polyelectrolyte polyethylene glycol, polyacrylonitrile, polyhexamethyleneguanidine
chloride (metacide), oxyethylated isooctylphenyl (OI1-10), complex of copper sulfate (CuSO4), agriculture,
compositions, infection, surface tension, wetting, bactericidal and fungicidal properties.

Kipicne. baktepunuarik (QyHTHIUATIK KaCHET KOPCETETIH IpenaparTapblH KOJJAaHy OyriHTi
KYHHIH  ©3eKTi MacejenepiHiH Oipi  Oombim  OTBIp.  bakTepuuuATiK — mpemaparTapsl
aybUIIIAPYaIlbUTBIFBIHAAFEl JOHEP/I Aopiiey e )KoHe oJlap/IblH OHTIIITITIH apTThIpy/a, aybl3 CybIH
op Typii aypy TYFBI3YIIBl OakTepusulapfaH Taszallay MEH 3apachi3laHiblpyla KeHiHEH
KOoJIJaHbuIabpl. bakTepunuaTi ®oHe (YHTHIMATI KOMITIEKCTED aybUl IIapyallbUIBIFBIHAA dPTYPIIi
Moceenep/Ii Menry YIliH KOJAaHbUIaIbl, COHBIH 1II1H/E 6CIMIIKTEePAl 3UTHKECTEPICH KOpFay, aybLl
[IapyallbUIbIK JaKbUIIAPbIH OHJEY, COJ apKbUIbl OJIAPJBIH OHIIITIrH apTThlpy. COHBIMEH KaTap
OaKTepULMATI KoHE (QYHIMUMATI KOMIUIEKCTEp AaHTHOAKTEpUSUIBIK, AHTHCAaHbIPayKYJIAKThIK
AKTHBTLTIKKE M€ KOHE OCIMIIKTEp/IiH 6CyiH KaMmTamachi3 etefi [1-3].

Kazipri ke3me KoIJaHBUIATBIH (QYHTHLIUATI KOHE OAKTEPHIMITI KOMIUIEKCTEPIIH TYpJepi caH
ayaH. AybUl IIapayallbUIBIFBIHAA KOJJAHBUIATHIH (PYHTUIUATED MEH OaKTepHIUATEp HETi3iHEeH
YBITTBUIBI a3 KOCBUIBICTap, OJApJAbIH KOpIIAaFaH OpTajga JKOHE OHBIH JKeKe OObeKTiuIepiHme —
TOMBIPAKTa, ©CIMIIK TiHAEpiHAE, aTMOcdepana OUONOTHSIIBIK aKTUBTUIITIHIH CaKTally Mep3iMi as,
cos ce0enTi KaXXeTTl Liapaiap/ibl OpbIHAaFaH jKaFiaiiia KopllaraH opTa HbICHIHAPbIH/IA KUHAJIBII
KauMaiipl. By 3 ke3eriH/e dKOIOTHsIIBIK Ta3albIKThl KaMTamMachi3 ereni [4-5].

OcCIMIIKTEp/Il KOpFaylIblH oMICTepl MEH KypalJapblHbIH KONTEreH TypiHe KapaMacTaH,
eNMI3JIer] aybUIIapyambUIblK  JakelaapbiHblH 20-50 % 3usHIbl opraHu3muep (3UsHKecTep,
aypyJap, apamIienTep) SCEpIHEH KOMbLTyIa.

AybUTIapyanibUIblK - TaKbUIIAPBIHBIH 1IIIHE, ajdMa >KEMICIHIH OHIMJIUIIIHIH TOMEHJIeyiHe
aypyJiap Kerl acep eTejll. AamMa Ta3 KOThIpbl MEH OaKTEpHsUIBIK KYHIK aypyJapbl KEHIHEH TapajFaH.
Ocsl aypyJiapMeH epTe 3alajJaHFaHaa KeMiCTep/aiH MilIiH1 Oy3bUTaibl, OHIMHIH TayapJIbIK camachl
TeMeHIel 1. 3ananianFaH KeMicTep akchl cakranMaiiibl. COHABIKTaH aypyAblH aJAbIH-aly YIIiH
MBIC KOCBUIBICTHI ITpenaparTap KeHIHEH KOJIJaHbLIAbI.

berTik akTUBTI 3aTTap MeH NoJIMMepsiep HeTi3iHJer! *aHa OakTepuIUAT], GYHIMIUATI KacueTi
0ap KOCBUIBICTapAbl 3€pTTey OTE YJIKEH MPAaKTUKAIbIK KbI3BIFYIIBUIBIK Tynblpaabl. Kazipri tanna
BA3-monmumep KOCBUIBICTaphl KaH-XKakThl 3eprrenyne. On HerizineH BA3 KocmamapblHBIH
KOJAaHbUTybl, BA3-H KomKeTIMI1 OOMybIMEH epekineneHei. OWTkeH1 OyHIai KOCBIIBICTAp aybLT
IapyalIbUIBIFBIHBIH KONITETEH CAaChIHa KeHIHEH KOJIaHbIUIa/IbI.

ConplH imHAEC 3aKpIMIAaHYJAaH Y3aK YakKbITTHIK KOpFayIbl KaMmMTaMachl3 €TETiH JKOHE
OCIMJIIKTEpre Korapbl OEKIHYy KacHETIHE M€ HET13T1 THIMAI MpernapaTr — MbIC Kypambl KOChUIBICTAap
Oonpinm  caHanazbl. MBICKYpaMJibl KOCHANApJAbIH THIMAUIIN  OHJIEYIIH /A1  ME3TUIiMEH,
OIpKENKIIIriMEeH KOHE MYKHUSATTHUIBIFBIMEH aHBIKTATa IbI.

Oxcnepumenmmix 6onim. 3eprrey Hblcanaapbl: nonuakpuioHuTpun (ITAH), mbic cynbdatsi
(CuSO4) kommekci, monurekcameruieHryanuaua ruapoxyiopun (IITMI), HoHCBI3 OSTTiK aKTHBTI
3arTap — okcuATIIIeHreH n300KTUGeHns (OI1-10), HOHCHI3 MOMMAIEKTPOIHUT MOTUITHIICHTITUKOIh
(mouekymnansik Maccachi-6000).
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bertik kepinyni anbikray yurin Cenumerntomerp — tensuometp CT-C-2, xyry OypbIIIbI XKaTyIIbI
TaMIIBIHBIH dici apKpUIbl ['onnomerp JIK-1 anmaparrapbl KoiiaHabL.

Homuoicenep sicone onapowvt mankwiiay. ByriHe KOJUTOUATHIK XUMHESI XaJIbIK APYaIIbUIBIFBIHBIH
OapibIK callalapblH/Ia, KYHICIIKTI TYPMBICHIMBI3/Ia KEHIHEH KOJIAHBIN OTHIp. JKeaen KapKbIHMEH
JAMBITT KeJie JKaTKaH YJIKeH Oip cajia aybul IIapyambLUIbIK 0ok TaObu1aael. Kaszipri ke3ae aybin
HIapyambUIbIFbIHIA aHTHOAKTEpUANIBIK KacueTTepiHe ceOemii MpemnapaTTapAblH MaHbI3bl 30p.
Ocpingail mpenapatrapra noaumep-bA3-abiH kaHa TOObIHA >KAaTKbI3yFa OOJATBIHBI KOPCETLIEI.
CoHFbI JKbUTIAPHI FRUIBIMHBIH KOHE TEXHUKAHBIH JaMy CaThIChl ©3 allJiblHA jKaHa MoJuMep-0eTTiK
aKTUBTI 3aTTap acCOLMATTApPbIH, OJAPJBIH 3aHJABUIBIKTAPBIH, (U3HKA-XUMUSIIBIK KaCHETTEPiH
3epTTeY KOHE XaJbIK IIApyallbUIBIFBIHBIH OPTYPJIl CalajapblHAa KOJJAHBUTYBIHA FaIbIMIAp/IbIH
KBI3BIFYIIBUTBIFBI apTa TYCTi. Kommozunusinsik BA3-mapasl XalublK MapyanibUIbIFbIHBIH KONTETCH
caJlachlHJIa KOJIJaHYybIHA OalIaHBICTBI OJAPIBIH OPTYpi (azapayblK IMIeKapaJarbl KaCHUETTEePiH
3epTTey KakeT. Cebebi OeTTiKk Kepirly MeH KyFy KaOijneTi KaHaaid na OOJCBhIH 3aTThiH OeTTiK
AKTUBTIIIrH OaranaiTeiH mama O0oJIbI Ta0buIas! [6, 7].

Ochbiran Gaitnansictsl momamep-bA3 xommosummsnapsiby, 104-107 % cynare epitinginepi
QJIBIHBIN, OJIAPJABIH CYWBIK-Ta3, KATTHI-CYHBIK (azaapaliblK IIeKapaaarbl OeTTIK KacheTTepi
3epTTEIIH/I.

Kommnonentrepain ruipo@o0Tsl TedaoH OeTiHae xKyFy OypblmTapsl enmieHin, cos O-ueiH LgC
KATBICTBI M30TepMachl KepceTuireH. JKyry OypbIIIbIH aHBIKTAy KaTThI-CYMBIK >KOHE CYHBIK-Ta3
¢dazanap mekapacblHAa MOTUMEPIIH aICOPOLMSIBIK KaOUIETTINIrH aHbIKTay OOMBIHIIA Ky3ere
acTel. YIri perinae TeduoHabl amy ce0eOimi3 Ke3-KelnreH ocCIMIIKTEep >KoHe IoHaep OeTiHiH
rupodoOTel OonmybiHa OaiimanbicTel [8,9]. 1, 2 cyperrepne mnommakpwioHutpun [TAH-meran
KOMIUIEKCTEPIHIH JKOHE MOJMrekcameTuineHryanuaus ruapoxiopun (II'MI), OII-10, TIDT (6000)
xoHe nonumep — BA3 koMmno3unusapbIHbIH TePIOH OETIHIEr KyFy KaOuIeTTulKTepl OoMbIHIIA
MOJIIMETTEpP KEJTIPUIreH.

4]
04 L

1-0II-10, 2 - III'MI" + OI1-10, 3 — ITAH + OII-10

Cypet 1 — XKyry OypbIIIBIHBIH H30T€PMACHI
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cosO

1-TII'MI" + 1121, 2 — III'MI" + OI1-10, 3 — ITAH + I13T, 4 — [TAH + OII-10

Cypert 2 — Xyry OypbIIIBIHBIH H30TEPMACHI

Monimerrep OodibiHma [II'MIT men ITAH xyry kabinmeri Hamap. MyHBIH ce0ebi GapibIK
MOJMRJICKTPONUTTEpAE (ha3anap apachblHJIAFbl aJCOPOLUMSNIBIK KaOaTThIH TY3UIy mpoleci xal
xypeni. CoHIbIKTaH OepUIreH MONUAIETPOIUTTEPAIH KYFY KaCHEeTIH jKaKcapTy MaKcaThlHIa OeTTiK
aktuBTi 3aTTap OIl — 10 Mmen [19T" — 6000 acepi 3eprreninai. BA3 acepinen tedion Oerinae [TAH
meH [II'MI" — HeIH )yry KacuerTepi xorapeuiansl. [TAH+II2I-6000 — ra kaparanna [TAH+OII-10
xyryel xkakchl. CombiMeH Karap I[TAH+OII-10 — wmen camsicteipranma [TAHAHTIDD xakcel
KYKKBIIITHIK KaOineTiH kepcerTi. CypeTTepeH KOpiHill TypFaHIail 3epTTeNiHeTIH epiTIHALIEpIIH
KOHIIEHTPALUACHI apTKAaH CalbIH OJIapJIbIH THAPOQHIIBIETIII KACHETI 1€ apTa TYCTI. JlereHMeH keke
KOMIIOHEHTTepre Kaparanjaa nonuMep-bA3 komMno3unusiaapsl SKOFapbl KYKTBIPFBIINI KacCHETiH
KOPCETTI.

berTik kepity — CyiibIK HeMece KaTThl (pa3aHbIH ©31HIH apThIK MOTEHIHAAbI SHEPTUSCHIH SKIHIII
¢dazameH OesiHy IIE€KapachlHIa TOMEHAETYre YMTBUIYbl. EpITIHAUIEpAIH KOHIEHTPALMSICHIH
KOFaphUTaTKaH CalblH O€TTIK Kepiny Temenaeiai. BA3 — naplH O€TTIK KepulyiHiH TeMEHIeyl
onapasiH AU y3uss MOJEKyIachlHbIH OeTTiH ¢a3zaapainblKk KesieMmiHe >koHe BA3 KaOaThIHBIH
(hazaapanblK MIHASTYIHE OalIaHBICTHI.

[TonmmanexTponuTTep MeH MuIeuia Tysrim BA3 — napIbslH opekerTecy epekiIenikTepi OeTTik
Kepilly “u3oTepMasiapbiiia kepceriirex (3—5 cyperrep).

3eprTey HOTHKeci OoibiHINIA keke kKommnoHeHTTepaiH [II'MIT, TIAH, OII-10, [I2I-6000 >xoHe
oJapAblH KOMIUIEKCTEPIHIH epiTIHAUIEpiHIH TOMEHJEYiHIH H30TepMa KHUCHIKTapbl KEJTIpUIreH.
OI1-10 xone I12I'-6000 epitinainepinin 6ertik kepinyi [II'MIT — ra xone [IAH — ra kaparanna
ToMeH Ooiapl. AJl J)KeKe KOMITIOHEHTTEpre KaparaH/aa OJiapJAblH KOCHATApBIHBIH OCTTIK Kepiyi
TOMEH SFHU OETTIK aKTUBTUIIT KOFaphl €KEHIH Kepyre Ooiyianbl. SIFHU >KeKe KOMIIOHEHTTEpre
KaparaHja KOMIO3UsJIAPAbIH OCTTIK aKTHBTLIIT1 )KOFaphl KOPCETKIIIIKE He.
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o, MJIx/M?2

1-1I9T, 2 - TIAH, 3 —IIAH + [I9I"

Cypert 3 — beTTik Kepity H30TepMachl

o, MJIx/ M2

1-0OII-10, 2 - TTAH, 3 — TTAH + OII-10

Cypet 4 — beTTik Kepity H30TepMachl
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1 —TITCMT + 19T, 2 — TITMT + OT1-10, 3 — TTAH +I19T,
4 —TIAH + OI1-10

Cypert 5 — beTTik kepiny u3oTepmacsl

Kocnanviy 6axmepuyuomix owcone gyneuyuomix xacuemmepi. bakrepunun — (yHruuuarep
aybll MIAPYallbUIBIK JaKbUINAPBIHBIH NATOTE€HAI OakTepws, CaHbBIpayKyJIaKTap TyAbIpaThIH
aypyJiapJaH KOPFaMTBIH Jopuiep peTiHAe TaHbiMal. MyHmall eHIMaepl KOJJIaHy KaKeTTUTIr
OCBIHJAM ar3ajap TYIbIPaTbIH KOINTEreH bICHIpanTapAblH OOybIHAH TYBIHIAN OTBHIP. DKOHOMJIBI
Oonmy ymriH Oaktepunua — GYHTUIMA KOJJAaHY apKbUIbI ©CIMIIKTEPIIH aypyJapbIMEH KYypecirl,
OHIM/IUTIKIIEH CallaHbIH >KOFapbUIaybIMEH KOMIICHCAIIUSIIaHYbI KepeK.

Mpic Kypamibl GyHTUIUATEPIH TUIMAUIIT OHJIEYIiH O1pKaJbIThIIBIFBIMEH, YKBIITHUIBIFBIMEH
’KOHE YaKbITTbUIBIFBIMEH aHBIKTAIa/IbI.

K.M. benpriokoBa, M.C. MarslieBckass Kara3 JTUCKTEp ojicTeMeci OOWBbIHIIA KOCHaHBIH
OaKkTepUIMITIK KacueTTepiH Oaranay skymbictapbl xyprizingi [10]. JKymbicta chIHaK-HBICAHBI
peTiHae OKeMICTI JaKpUImap/blH OakTepuaijabl KYHIiriH TyasipaTteiH  Erwinia amylovora
(dbuTonaToreH 1l 6aKTepUsSCHIHBIH Ta3a KYJIbTYPAChl KOJIIAHBUI/IBI.

ToxipOue HOTIXeIepi MBICKYpaMAbl KOCHAHBIH OaKTePUIIMATIK KAaCUETKE W€ EKeHIITTH
KepceTTi. MbIC NeH MOJUaKpUIOHUTPHII KOcHackl OaKTepHUSHbIH ©Cy aiMarblH Oacy KaOuleTTimiri
KOHIIGHTpalusara Tikenedl Toyenni. Kocma TeMeH KOHIEHTpauusuiapaa oJci3, ai  KOFaphbl
KOHIICHTpaLMsAAa KaKChl OaKTEpULIUATIK KacueT kepeereni (kecre 1).

3epTXaHalblK  JKaFjaiia  MbIC  Kypamzabl — KOCHalapAblH  JkoHe  OHbIH  BA3-meH
KOMITO3HUITUSUTAPBIHBIH,  (PYHTHUIIMATI KacuerTepiHe 3epTrey kyprizuimi. CoHbIMEH KaTap ainMma
araliplHBIH Ta3 KOTBIP aypyblH Tynsipyiisl Venturia ineaqualis caHbipayKyJarbIHBIH KOHUIMS
TY31UIyiHE KOCIajaapIblH 9Cepi aHBIKTAJIbI.

3aKbIMAIFAH aJIMa aFalllbIHbIH XKEMICTEP1 MEH XKalbIpaKTapbl MbIC KYpaMIbl KOCIIAMEH ©HJIEMII,
BUIFAJIIBl KaMepara KOWbUIAbl. DYHTHIUATIK KacHeTTi Oakpliay 3 amTa apalbIFbIHAA JKYPTi3iUidi.
Op0ip 3-4 KYH caiiblH ToxKipubenepe xyieni Oakpuiaynap xKypriziaai (kecte 2). MULIETUSHbIH oCcy
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WHTEHCUBTUIIN MEH KOHHUIUSJIAPIBIH TY3UTyl Kenecimen Oenritenni: (+) — ancis, (++) — opramia, ,
(+++) — xymri.

Kecte 1 — Op Typii KoHIEHTpanMsaarbkl MbICKYpaMIbl KocranapAslH Oakrepuuuarik xkacueti (K.
XKuembaeB areinaars! Kazak eciMik Kopray jkKoHE KapaHTHH FBUIBIMU-3epTTey HHCTUTYTHD JKIIC,
OCIMIIKTep KapaHTHHI 0eiMi)

Hycka Konnenrpanus, % JKanuputy aliMarbl, MM
CuSO4+ITAH 0,5 14,0
CuSO4+ITAH 1,0 14,9
CuSO4+ ITAH + OII-10 0,5 15,1
CuSO4+ITAH + OI1-10 1,0 15,7
CuSO4+ ITAH +I12I' 0,5 17,3
CuSO4 + ITAH+ 12T 1,0 17,9
bopnoc cyHbIKTBHIFBI 0,5 17,7
Boproc cyHBbIKTBIFBI 1,0 18,0

3aKpIMJIaJIFaH aJIMa arallbIHbIH JKEMICTEP] MEH KalblpaKTapbl MbIC KypaM/Ibl KOCIIaMEH ©HJIEIIIII,
BUIFAJIIBl KaMmepara KOWbUIAb. DYHTHIMATIK KacUeTTi Oakpliay 3 amTa apalbIFbIHAA JKYPTi31Udil.
Op0ip 3-4 KyH cailblH Toxipubenepe xyieni Oakpuiayaap xKypriziaai (kecte 2). MULIEIUSHbBIH ocy
WHTEHCHUBTLUIIN MEH KOHHUIUSIAPJBIH TYy3UTyl Kenecined Oenrinenmi: (+) — anci3, (++) — opraina, ,
(+++) — kymuTi.

Toxipube HoTHKeci OOMBIHIIA, KOCHATapAblH TOMEH KOHIEHTPALMACHIHAA MULETUSHBIH
WHTEHCHUBTI ©6Cyl MEH KOHUIUSIIAPABIH TY31TYy1 )KYPTreHiH KopceTTi (Cyper 6).

CypeT 6 —Tas KOTBIPp aypPYBIMCH 3aKbIMJAJIFaH aJiIMa aralllbIHbIH
JKanbIparblHAarbl MULICTIUAJIIbBI KaK
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Kecte 2 - Op Typiai KOHIEHTpauusgarbl MBICKYpamJibl KocnanapablH ¢(yHrumuari kacueri (K.
KuembaeB arbinarsl Kazak eciMiik KOpray KoHEe KapaHTHH FBUIBIMH-3epTTey HHCTUTYThD» JKILIC,
OCIMIIKTEep KapaHTHH 0etiMi)

Toxipube HycKamapsl Konnenrpanmst Munenust ecyiHig Konunaus Ty3inyi
WHTEHCHUBTLIIT

bakbliay - - -
CuSO4+ITAH 0,5 ++ +
CuSO4+ITAH 1,0 + -
CuSO4—+IT1AH + OII-10 0,5 + +
CuSO4+ITAH + OIT-10 1,0 - -
CuSO4+ITAH + I1I2I' 0,5 + +
CuSO4+I1AH + 1127 1,0 - -
Bopnoc cyHBbIKTHIFBI 0,5 ++ +
Bbopaoc cyibIKTIFbI 1,0 + -
Eckepty: MUIens MEH KOHHIUSHBIH ©6CY HHTEHCUBTLIIT: (-) — 6CY XKOK, (+) —anci3, (++) —
opTaina, (+++) — KymITi

XKanpipakrap MeH »keMmicTepAaiH OIpTIHAEN KapaWFaHIbIFbl OalKalibl >XoHE canmpouUTTI
MUKpO(IOpa ocepiHEH OJIapJbIH HWHTEHCHUBTI Mallepanusachl  OelTuieHal. AJ  KOFapbl
KOHIICHTpallMs1a MULIETUSHBIH JIci3 ocyl Tek 1-1,5 antagan coH rana Oaiikanapl. KoHumuanmbl
CIIOPOTY3LTy Y3aKKa JeiiH OalKanMmaabl >XoHE opl Kapail onci3 nambiabl. JKamblpakrap MeH
KEMICTep Y3aK YaKbIT apaibIFbIHAA TYTac OOJBIN KalAbl JKOHE ONaplblH OeT KabaThl >KyMcapysl
OaiKaaMasbl.

Kopvimwinowt:

1. Cu (II) momumepsi KOMIUIEKCIHIH (DU3UKO-XUMUSIIBIK KacueTTepi 3eprrenai. COHBIH imiH/e
WK-criekTpi anbIHBIN, 3JIEMEHTTIK Tandaybl >kyprizuigl. Tamgay HoTmkenepi OoibIHIIA allbIHFAH
KOMIIJIEKC MEXaHUKAIBLIK KOCIIA EMEC KaHa OHIM €KEH/IIT1 aHbIKTAJIBIHIEL.

2. MpIc - monumep, OETTIK aKTUBTI 3aTTap KOHE OJIAPABIH KOMIUIEKCTEPIHIH aybl IIapyalIbIIbIK
JaKbUIIapbIHA COHBIH ILIIHJIE alMa aFallIbIHBIH OAaKTEPUSIIBIK KYHIK jKOHE Ta3 KOTBIPHI aypyJlapbiHa
Kapchl OakrepuuuATi, (QyHrumuari ocepi 3eprrenni. ToxipOue HoTMKecl OOWBIHINA JKEKe
KOMIIOHEHTTEpre KaparaHa oJIapblH KeIIeH epi >KOFapbl TUIMIUTIK KOPCETTI.

3. BA3-men omapaeiH Cu (II) monmmepii KOMIUIEKCIMEH KOMITO3ULUSUIAPBIHBIH CYHBIK-Ta3,
KaTThI-CYHBIK (ha3zaapaiblK IIeKapagarbl OCTTIK KacHUeTTepl 3epTTenii. 3epTrey HOTHXKemepi
OOMBIHILIA, KOMIIO3ULIUSTIAPBIH KYKKbII KAaCUETTEpl *KOFapbl €KEHIITH XoHe OeTTIK KepulyiHiH
TOMEH EKCHJIITIH KOpCeTTi. SIFHM JKeKe KOMIIOHCHTTEpre KaparaHJa, KOMIIO3UWsIapIblH OeTTiK
AKTUBTLUIIT1 )KOFaphl KOPCETKIIIKE Ne eKeH1 OalKaIbl.
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BEHYMAPKUHI' XUMHUU CUHTETUYECKUX
JIEKAPCTBEHHBIX BELLIECTB
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Ilposeden  conocmasumenvhviti  ananus — (benumapkune) — cmpameeuu  1aOOPAMOPUU  XUMUU
CUHMEeMUYEeCKUX U NPUPOOHBIX JIeKAPCMBEHHBIX 8eUecma 01 YCIMAHOGNEHUS CYIECEYIOWUX OMCMABAHUIL U
noucka nymeil ux JUKUOAYUU 8 CO30AHUU CUHMEMU4ecKUx lekapcmeenuvlx gewjecms. lloxazano, umo x
O0HOMY U3 NPUOPUMEMHLIX HANPAGIEHULl MEeXHON02UU CO30AHUs HOBbIX —JIeKAPCME  OMHOCUMCS
Mmoougurayus  Papmakoghoproeo CuHMOHA nymem 66e0eHUs 8 CMPYKMYpY MONeKYbl PA3TUYHbIX
DYHKYUOHATLHBIX 2PYNN, YCUTUBAIOWUX OCHOBHOU mepanesmudeckull sggexm u/uiu npusoosuyux K
UBMEeHeHUr0 Ouonocuyeckoli akmusHocmu cyocmpamos. Moouguxayus nunepudoros-4 npogooumcs c
UCNONIL306AHUEM NPOCMBIX 6 UCHOIHEHUU XUMUYECKUX Peakyuti U NPUHYUNOE «3e/eHOU XUMUU» C
UCNONIL306AHUEM OOCMYNHLIX peaceHmos u pacmeopumenei. [Ipu smom o0OHUM U3 6AdNCHEUWUX IMANO08
NOUCKA —~ CMPYKMYp-IUOepO8  OCMAEMcs. — HANPAGIEeHHbIU  CUHme3  eeujecms ¢ 3A0AHHBIMU
GapmaronocueckuMy C8OUCMEAMU, KOMOPLL MECHO CEA3AH C ONPOCAMU USYYEHUs MOHKOU XUMUYECKOU
CMPYKMypbl 8eujecmsa, €20 QU3UKO-XUMULECKUX XAPAKMEPUCTUK U (PapMaKon02uiecko2o 0eticmeusl.

Knwouesvie cnoea: oOenumapkume,  1eKapCmeenHwvlll  npenapam, — (apmaxkogQOpHulil  CUHIMOH,
(apmakonocuueckas akmueHoCmy, APMAYEBMUYECKAst Yupma, aHaIus, co30anue.

Cunmemuxanvlk, cane mabduu O0dPiLiK 3ammap XUMUsCbl 3EPXAHACHIHbIY CUHMEMUKALbIK OIPLIIK
sammap  JHcacayooublHula apmma KAy JHCoHe OHbl  0010bIpMAYy  JHCONOApbIH  (30€)  MAKCamvlHOA
canvicmuipmansl manoay (benumapkune) swcacanean. Kanwa npenapammap sncacayoviy mexHOI0SUACHIHBIY
b6acviMbasbieblmmapviibly OIpiHeMONeKyld KYPLLIbLIMbIHA Hezi3ei mepanesmuKdaivlk acepoi Kyuletmemin
Hemece cyocmpammapOovly OUONOSUAILIK OelCeHOLNIcIH 032epmemin ap mMypii (YHKYUOHALObL MONMAapobl
eneizy apKulivl papmarxopopiivl CUHMOHObL MOOUDUKAYUALAY HCAMAMBIHObIZbL KopcemineeH. [lunepudon-4-
MepOiHMOOUDUKAYUACHL KONHCEMIMOT peazeHmmep JicoHe epimkiuimep KOMOAHBIN, JiCy3e2e aCbiPblLIYbl
KapanauvimM O0abin Kelemin XUMUALLIK DeaKyusiap MeH «ICACbUL XUMUSAY NPUHYUNMEPIH Naudaiamy
apxulabl ocypeizinedi. Kypviivim-xowbacuwiiap iz0ecmipyoily Manvl30bl Ke3eHi 3amimbll HI3IK XUMUSIbIK
KYPOUIBIMbIH,  QQUSUKO-XUMUSATBIK — CUNAMMAMANAPBIH — JCIHE  (PaAPMAKONOLUATLIK — dCepin  3epmmey
MacenenepiMer  muleblz  OAUIAHBICMbIOEPINCEH — (PaAPMAKONOSUATLIK — Kacuemmepze ue  3ammapovly
bazvimmanzan cunmesi O0abIN KALYOd.

Tipex ceo30ep:Oenumapkune, O0apinik npenapam, Qapmaxo@opivik CUHMOH, DAPMAKOIOSUANBIK
bencenoiniK, papmayesmuKaivlk pupma, capanmamd, Hcacay.

A comparative analysis (benchmarking) of the strategy of the Laboratory of Synthetic and Natural
Medicinal Compounds Chemistry was carried out to establish the existing backlogs and to find ways to
eliminate them in the development of synthetic medicinal substances. It is shown that modification of
pharmacophore synton by introducing various functional groups in the molecule structure that enhance the
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main therapeutic effect or lead to a change in the biological activity of substrates belongs to one of the
priority directions of the technology of creating new drugs. Modification of piperidones-4 is carried out
using simple chemical reactions and the principles of "green chemistry” using available reagents and
solvents.

At the same time, one of the most important stages in the search for structure- leaders is the target
synthesis of compounds with predetermined pharmacological properties, which is closely related to the
problems of studying the fine chemical structure of a molecule, its physico-chemical characteristics, and
pharmacological action.

Keywords: benchmarking, drug (medicinal preparation), pharmacophore synton, pharmacological
activity, pharmaceutical company, analysis, elaboration.

Bseoenue. Cuntaercs, 4To ypoBeHb Pa3BUTHS (papMaIleBTUUYECKON OTPACIIU SBISAETCS OJHUM U3
CTPATETMYECKH BAXKHBIX IOKA3aTesIed COLMAIbHO-DKOHOMHYECKOrO MOTEHIMana rocyaapcrBa, Tak
KaK JIEKapCTBEHHOE 00€CIeUeHNE HACEJIEHUS CIYKUT UHIUKATOPOM HAIlMOHAJIbHOM O€301acHOCTH.
OTnuuuTeIbHOM 0COOEHHOCTHIO (papMalleBTUYECKOIO PBIHKA SIBJISIETCS JUIMTEIBHOCTh BBIXOJA Ha
PBIHOK HOBOTO JIEKAPCTBEHHOI'O IpenapaTa, 4YTo BbI3BaHO HEOOXOIUMOCTBIO TIATEIbHON POBEPKU
3¢ HEKTUBHOCTH, Ka4eCTBAa U 0€30MaCHOCTH MOTEHIMAIBLHOI'O JIEKAPCTBEHHOI'O CPEJCTBA, BBICOKON
CTOMMOCTBIO TPOBEJIECHHUSI MCCIEJOBAHUN M pa3pabOTOK M BBICOKMM PHCKOM HHBECTUIMOHHBIX
BJIOXEHUH B uccienoBaHus U pa3paboTku. [lo nanusiM 2011 r. Ha pa3paboOTKy OJHOTO HOBOIO
JIEKApCTBEHHOT0 TMpemnapara TpedyroTcs Oonee 12 ner um Oonee 1 mwmummapna espo. Ilpu stom
OOJIBIIMHCTBO pa3padaThiBaeMbIX COeIUHEHUN (0Koimo 98 %) Tak W HE BBIXOASAT HAa PBHIHOK
(http:www.eupati.eu).

CornacHo naHHbIM MuHHCTEepcTBa 3ApaBooxpaHeHus PecnyOnmuku Kaszaxcran k ogHOHM w3
TJIaBHBIX TPUYMH BBICOKOTO YPOBHS 3a00JI€BAEMOCTH HAcEJIeHHs OTHOCUTCS HEJOCTaTOK
3¢ deKTUBHBIX U Oe30MacHbIX JekapcTB. KpoMe Toro, HabM0JaroIuUiCs pOCT COLMATBHO 3HAYMMBbIX
OaKkTepHaJbHBIX W BHUPYCHBIX 3a00JE€BaHUN CBsI3aH C PA3BUTHEM PE3UCTEHTHBIX K IIHPOKO
UCMOJb3YEMBIM JIEKapCTBEHHBIM IpenaparaM (opM Bo3Oyauteneil mHdpexkuuil. B cBsa3u ¢ atum
MOMCK U CO3JaHME HOBBIX BBHICOKOI()(PEKTUBHBIX U OE3BPEAHBIX JIEKAPCTBEHHBIX MPENapaToB, Kak
CUHTETUYECKUX, TaK U IPUPOJHOTO MPOUCXOKACHNS, IPU3HAH AKTYAJIBHBIM HA CETOAHSAIIHUN IEHb
HE TOJIBKO B HAIlIEW CTpaHe, HO U BO BCEM MHpE.

JUis OLIEHKM COCTOSIHUSI U TPOTHO3MPOBAHMS JalbHEHIIEr0 pa3BUTHUS JaOOPATOpUM XUMHUU
CHUHTETHYECKUX U MPUPOJHBIX JieKapcTBeHHbIX BenlecTB (JIXCullJIB) AO «HCTUTYT XUMHUYECKUX
Hayk uM. A.b. bexrypoBa» (MXH) Heo0OXoAMMO yCTaHOBHTH OCHOBHBIE COCTAaBIIAIOLINE, TaK
Ha3bIBAEMBI KapKac, Ha KOTOPOM Oasupyercs ee AEATeNbHOCTb. DTOT «KapKacy MpeACTaBiIsIeT
COOOH 1IEJTOCTHYIO CHUCTEMY CHHEPreTHYEeCKH CBSI3aHHBIX MEXIY CO00OIl 3JIeMEHTOB IOHMCKa U
CO3/]aHUs HOBBIX JIEKAPCTBEHHBIX BEIIECTB.

B cBA3M ¢ BBIIECKA3aHHBIM JUISL YJIY4YIIEHUS JEATENbHOCTH Jabopatopuu HEOOXOAMMO
uM3ydeHue HaubOosee yNayHbIX TEXHOJOTMH CcOo3JaHusl JIeKapCTB, IPUMEHEHHE KOTOpble
CIIOCOOCTBOBAJIO OBl JATBHEHIIIEMY YCIICITHOMY Pa3BUTHIO COOCTBEHHBIX cTpareruii. C 3TOH 1EbIo
MPOBOAMTCS CONOCTABUTENbHBIN aHanmn3 (OeHumapkuHr) [1-3], KOoTopkIi 3akiodaeTcss B M3y4eHUH
JIYy4YIIUX TEXHOJOTHH, IMPOU3BOJICTBEHHBIX IIPOLIECCOB M METONOB OpPraHU3aLlMM IPOU3BOJACTBA U
cObITa MPOTYKLIHH.

Ienbto HacTosmed paOOTHI SABIAETCS OCHUMAPKUHI — CPABHUTENIBHBIA aHAIU3 JESITEIbHOCTH
71a00paTOpUM C MEPEJOBBIM ONBITOM HAYUYHBIX YUPEXAECHUH aHAJIOTMYHOTO MpOoQuIIs, KOTOPBIH
HEeoOXoauM I TOCJIEIYIONIEr0 COBEPLICHCTBOBAHMSI CTPATETMM  IMPOBEAEHUS  HAy4YHO-
HCCIIEIOBATENBCKUX PadOT, HAMIPABICHHOTO HA MOJIYYeHNE KOHKYPEHTOCIIOCOOHBIX PE3YIbTAaTOB.
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Mamepuanvt u memoOwi. Marepuainsl Jisl CPABHUTEIBHOIO aHAIN3a B3SIThl U3 OTKPBITOM MEYaTH.
JUis NOCTHKEHUS LIETU IPUMEHSIICS TPaJAULIMOHHBIA METOJ] CPAaBHUTEJIBHOIO aHAJIN3a JaHHBIX.

Pezynomamer u obcyscoenue. Kak yxe OTMEUAIOCh BBIIIE, OCHOBHAs WeJb JIaHHOTO
UCCIIEIOBAaHUSI — OTO CO3JaHHE MHCTPYMEHTa JJIi COBEPIICHCTBOBAHUS HCIHOJIb3YEeMOM B
1a00paTOpHM XHUMHH CHHTETHYECKMX M TMPUPOAHBIX JieKapcTBeHHBIX BemecTB (JIXCullJIB)
cTpaTeruu co3aanus 3PPeKTUBHBIX, 0€30MACHBIX U JOCTYITHBIX JICKAPCTB.

[Iponecc pa3paboTKH HOBBIX JICKAPCTBEHHBIX MIPENAPATOB U BKIIOYAET 7 OCHOBHBIX CTaIUi:

1) mnporHo3 GUOIOTUYECKON aKTUBHOCTH HOBOT'O COC/IMHECHUS;

2) ero XUMHUYECKHI CHHTE3 U YCTAHOBIICHUE CTPOCHUS;

3) mnepBUuHBIA (apMaKoIOrHYeCKUi CKpUHHHT. Ha 3Toi cTaguu BBIABISIOTCS HamOojee
NepCHEKTUBHBIE MpernapaTrbl U Jar0Tcsd PEeKOMEHAALUHU Ul UX JalbHEHIIero HcciaeloBaHus, T.e.
paciMpeHHbIX (PapMaKoIOrHYECKUX UCCIeI0BaHUM;

4) NOKIMHUYECKUE UCCIICIOBAHMUS

5) KJIMHUYECKHE UCTIBITAHHS;

6) pa3paboTka MpUEMIIEMbIX K YIOTPEOJICHHUIO JICKAPCTBEHHBIX (OPM;

7) BBIIYCK HOBOTO JICKAPCTBA.

TexHonornueckne craHmapThl OCHUMApPKHHTA BKIIOYAIOT B CE0S BBIMOJHEHHE CIIEAYIOLINX
3TaIlOB:

— omnpezaeneHue GaKkTOPOB U MEPEMEHHBIX, KOTOpbIE Oy1yT aHAJIM3UPOBATHCS;

—  0oTOOp JIUJEPOB OTPACIIU U BHE €€, T.€. IEPEHOC OIbITA U3 IPYTUX OM3HEC-HAIPABICHUI;

— cOop ¥ aHaU3 TIOKa3aTeNIel JIUISPOB 10 BEIOPAHHBIM (hakTopam;

—  CpaBHEHHE MOKa3aresel JIMAepoB ¢ COOCTBEHHBIMU MapaMeTpaMu;

—  pa3paboTKa mporpaMMBbl JEHCTBUH ISl TUKBUAALNH BBISIBJICHHBIX Pa3pPBIBOB.

JInsi OLIEHKM KOHKYPEHTHBIX MO3WIHK J1a0opaTopuy MPOBEACH MOHHTOPUHT  CIEIYFOIIUX
KPYITHBIX HAy4YHBIX LEHTPOB, 3aHUMAIOIIUXCS AHAJOTHYHBIMH HCCICJOBAHUSMHU IO CO3TaHUIO
MOTEHIHATLHBIX JIEKAPCTBEHHBIX CPE/ICTB:

1) Upkytckuit uactutyt xumuu uM. A.E. ®aBopckoro CO PAH [4]. O6racme uccredosanuii:
KOHCTPYHPOBaHHE BEIIECTB C 3aJaHHBIMU CBOICTBaMH, HalpaBIEHHBIH CHUHTE3, H3y4YEeHUE
CTPYKTYpPbI M CBOMCTB (DYHKLHMOHAJIbHBIX MPOU3BOJHBIX AllETUIIEHA, COAEP)KAIMX TeTepOaToMBbl,
KpaTHbIE CBSA3M U TE€TEPOLUKIIBI C LENBIO0 TOTYUYEHHUs JIEKAPCTBEHHBIX BEILIECTB, arponpenaparoB u
MPOJAYKTOB CHENHaNbHOro HazHaueHus. Co3naH BbICOKOA()(EKTUBHBIN MPOTHUBOTYOEPKYIE3HBIN
npenapatr HoBoro nokojeHus — [lepxno3oH. OH B 2,4 pa3za MeHee TOKCHUYEH, YEM HU30HUA3UI, U
umeeT B 1,9 pa3za MeHbIINN MyTareHHbINH 3G (EKT, 4eM CTPENTOMMIIMH.

2) Hekommepueckoe maptHepcTBO HHCTUTYTOB PAH «OPXUME]]» [5]. Bouto co3mano B 2005 r.
Ono o6wvenunsno 6osee 3500 yuensix-uccnenoparenein. Uucturytsl, Bxogsaume B HIT «Opxumeny»
pacrionarajgi HeoOXOJAUMBIMU PECypcaMM U 3KCIIEPTU30H JIJIsl MPOBEACHUS UCCIeI0OBaHUN Ha BCeX
JTamax  JOKIMHUYECKOH  pa3paboTKU  JekapcTB.  BbplIM  co3maHbl  QHTHBHUPYCHBIE,
INPOTHUBOBOCHAJMUTEIbHbIE M  AHTUTPOMOOLIMTApHBIE  areHThl, CpEACTBA  JUIs  JIEUCHUs
Helpo/iereHepaTUBHBIX 3a00seBaHUll, MOAM(DUIMPOBAHHBIE CHCTEMBbI JOCTaBKH. Kaxiplii u3
MIPOEKTOB TMPEACTaBIsI COO0OW OPUTMHAIbHYIO, IMaTEHTOCIOCOOHYIO pa3padOTKy POCCUHMCKHX
uccienoBareNeili B aKTyaJlbHOW TepaneBTHUYECKOM o0nacTd, BKIIOYas MPOTUBOBUPYCHBIE,
IIPOTUBOBOCHAJIMNTEbHbBIE, AHTUKOATyJSHTHBIC IIpENaparhl, JIEKapcTBa IS JIEUCHHs CepledHO-
COCYIUCTBIX W HEWpoJereHepaTHUBHBIX 3abojeBanmii (Oosie3Hu Agbireiimepa u [lapkuHCOHA),
MIPOTHBOOITYXOJIEBbIE areHThl W Jpyrue. Ha Kaxaplii mpemapar co3[JaHO CIEIHalbHOE JI0ChE,

50



N3BECTH HAYYHO-TEXHUYECKOI'O OBIIECTBA «KAXAK», 2017, Ne 2 (57)

BKJIIOYaloIIee B ce0si OCHOBHBIE CBEICHHUS MO ero paspaborke. Kommeprmanuzamus pazpaboTok
IIPOBOAMIIACH IyTEM CO3JAaHMsI MHHOBALIMOHHOW KOMIIAHMU — «start-up», KOTOpOH IpHHajyIexkaia
MHTEJUIEKTyallbHasi COOCTBEHHOCTD Ha Mpernapar.

3) UucTutyT dusnonorndeckn aktuBHbIX BemectB PAH (r. YepHorosnoska) [6] opueHTHpOBaH B
CBOUX HCCIIEIOBAaHMSIX IJIaBHBIM 00pa3oM Ha paboThl B 00JacTH MEAUUMHCKOM xumuu. CTpykTypa
HMHcTUTyTa MO3BOJISIET NMPOBOAUTH KOMILJIEKCHBIE MCCIICIOBAaHUS, BKIIOYAIOIME KOMIIBIOTEPHOE
MOJICJIMPOBAHUE PELENTOPOB YEJIOBEKAa M IPEICKAa3aHHE HAa 3TOW OCHOBE CTPYKTYP C 3aJaHHBIM
TUIIOM AKTUBHOCTH, a TAaK)XX€ HCCIIEOBAaHUS B O0JIACTM COOTHOUIEHUs CTPYKTYpbl M CBOMCTBa
(QSAR). Pa3paboTky METOJOB CHMHTE3a M IIOMCK HOBBIX pEaKLMH M PEareHTOB i1 CHUHTE3a
IIPE/ICKA3aHHbIX LIEJIEBBIX CTPYKTYp, TECTUPOBAHUE U CKPUHHUHI BELIECTB HA PA3JIMUHBIX YPOBHSX,
U3Yy4eHHE MEXaHU3Ma JIeHCTBUS MIOJIyYEHHBIX 1EJIEBBIX COEIMHEHUH.

4) Uuctutyt opranuueckoi xumuu uM. H.JI. 3enunckoro PAH (r. Mockga) [7]. ['naBHas 1enb
IPOBOJUMBIX B MIHCTUTYTE (yHIaMEHTAIbHBIX MCCIEIOBAHUN — HAIpPaBJICHHBIM CUHTE3 HU3KO- U
BBICOKOMOJIEKYJISIDHBIX OpPIaHMYECKUX COCIMHEHUM C LEHHBIMH CBOWCTBAMHU ISl Pa3IUYHBIX
oTpacieil TeXHHWKH, JIs HYXJ (yHIAaMEHTAIbHOW OHMOJIOTHH, MEIUIUHBI, CEIbCKOTO XO3SHCTBA
u T.7. OTKpBITHE HOBBIX PEAKIUH, pa3padOTKa HOBBIX KaTaJIM3aTOPOB M M3yUEHHE B3aUMOCBS3H UX
CTPYKTYpPBbI C KaTAJIMTUYECKONW aKTUBHOCTBIO, Pa3pabOTKa HOBBIX, TEXHOJIOIMUECKH NEPCIEKTUBHBIX
METOJIOB CHUHTE3a MPAKTUYECKH Ba)KHBIX OPraHMYECKUX COEJAMHEHUN M HOBBIX KaTaJu3aTOpPOB C
LIEHHBIMHA TEXHUYECKUMHU CBOMCTBAMH.

5) UuCcTHTYT 351eMeHToOprannyeckux coenunenuit um. A.H. HecmestnoBa PAH (r. Mocksa) [8].
IIpenycmaTpuBaeTcs OpraHU4YHOE COYETAaHUE CHHTETHYECKHUX M TEOPETUYECKUX padoT B obiacTu
3JIEMEHTOOPTaHUYECKOM U OJIMMEPHON XUMHH CO BCEMH HEOOXOAMMBIMU (PU3UYECKHUMHU U (PU3UKO-
XUMUYECKUMH HccienoBaHusMu. Hayunas nestenbHOocTh MHorux Jsaboparopuit  UHDOC
OCYIIECTBIISIETCSI HA CThIKE HECKOJBKHUX BeTBEH XumMuu U pusuku. Co3gaH psiJi HOBBIX HAyUYHBIX
HaIpaBJICHUH, XapaKTep KOTOPBIX OIpEAeseTcs] YHHUKaIbHBIM COYETaHHEM OpraHu4ecKow,
3JIEMEHTOOPTaHNYECKOM, KOOPAUHALMOHHON, (PU3NUYECKON XUMUU U XUMHUU BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U NPUPOAHBIX OUOJIOTUYECKN aKTHBHBIX BEIIECTB.

6) UuctutyT opranndeckoit u ¢usudeckoit xumuu um. A.E. ApOysosa PAH (r. Kazaus) [9].
OCHOBHbIE HaNpaBlE€HUS HAYYHOM JAEATENbHOCTH — XHUMHUS OJJIeMeHTHoro Qocdopa, ero
OpPraHMYECKUX U JJIEMEHTOPraHMYECKHX COEIMHEHUN KaK OCHOBA JJIS CO3JaHHMs HOBBIX BEILIECTB,
MaTepHalioB U KOJOTMUYECKH O€30MaCHBIX pecypcocOeperarouX TEeXHOJIOTUH; XUMHs TeTepo- U
MaKpOLMKINYECKUX COETUHEHHH, YIIIEPOIHBIX U 3JIEMEHTOOPIaHUYECKUX HAaHOKJIACTEPOB — HOBBIX
MOJIEKYJISIPHBIX TUIaT(GOPM M CTPOUTENIbHBIX OJIOKOB I KOHCTPYMPOBAHHS CyNpPaMOJIEKYIISPHBIX
CTPYKTYp ¥ HaHOMAaTepuasoB; (U3NKO-XMMHUYECKOE HCCIEeIOBAaHUE CTPOEHHUS U  CBOMCTB
MOJIEKYJISIPHBIX M CYNpPaMOJIEKYJSIPHBIX CHCTEM B TBEpAOM M KHUAKOW a3zax, a Takxke
JMHAMUYECKHUX MPOIECCOB CaMOOPTaHM3AllMU B PACTBOpax; CO3JaHHE OMOJIOTMYECKH AKTHBHBIX
IpernapaTroB, B TOM YHCIE€ Ha OCHOBE OMOMNOJIMMEPOB M HHU3KOMOJEKYJSPHBIX HPUPOIHBIX
COEIMHEHMH, UIsI MEUIMHBI, TUILEBOI POMBIIUIEHHOCTH U CEJIbCKOTO X035 CTBA.

7) HoBocubupckuit Wuctutyr opranmueckoil xumuu uMm. H.H. BopoxmoBa Cubupckoro
Otnenenust PAH (r. HoBocubupck) [10]. OcHOBHBbIC Hay4YHbIC HAPaBICHHUS WHCTUTYTA: METOJIbI
CHUHTE3a apoOMaTH4YeCKHX, (PTOPOpPraHMYEecKHX, TEeTePOLMKIMYECKUX U  TeTepOaTOMHBIX
(comepalux aToMbl a30Ta, CEPhI U JIp.) COEAUHEHUN U U3yYeHUEe UX PEeaKIIMOHHOW CIIOCOOHOCTH.
N3ydyeHne MexXxaHM3MOB pEAKIUA OPraHUYECKUX COCIUHEHUW, MX CTPOEHUS M CBOMCTB. XHUMUSA
MPUPOJHBIX U CHHTETHYECKUX OMOJOTMYECKH aKTMBHBIX BEIIECTB; HAIPABJICHHbIE CHHTETUYECKHE
Tpanchopmarmy, hapMaKkoJIOTHYECKUX CBOHCTB M MEXaHU3Ma JCHCTBHS OMOJIOTMYECKH aKTHBHBIX
areHTOB MPUPOJHOTO M CHUHTETUYECKOTO IPOUCXOXKJCHHS; HAay4Hble OCHOBBI NEepepadOTKU
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BO300HOBIISIEMOT0 U HETPAIUIIMOHHOT'O XUMUYECKOTO CHIPbS; OPraHUYECKHE CBETOUYBCTBUTEIbHBIC
MaTepualbl;  MaTeMaTUKO-MH()OPMAIMOHHBIE  METOJAbl  YCTAHOBJICHUS  CTPYKTYpHl U
IIPOTHO3UPOBAHUs CBOMCTB OPraHMYECKUX coeluHeHui. lIpoBomsarcs wuccienoBaHus IO
KaTaJIUTHYECKOMY CHHTE3Yy, OMOTEXHOJIOTHH, KOMOMHATOPHOU U CYyIPaMOJICKYISIPHON XHUMHUHU. .

8) AO MexayHapoaHbIi HAyYHO-TIPOU3BOACTBEHHBIN XouauHr «dutoxumus» (r. Kaparanma)
[11] mpencraBisier co0oii KPYIHBIA HAaydHO-IIPOM3BOACTBCHHBIN KOMILIEKC, BKJIfOUYaromui 11
Hay4YHO-HMCCIIEI0BATENbCKUX HOJpa3IesIeHU XUMHUYECKOTO, (bapMaKoJI0rH4ecKoro,
Ouosiornyeckoro M  (apmMaleBTUYECKOro MpOQMIIsA, ONBITHBIM LEX 10 IMPOU3BOJCTBY
¢utonpenapatoB. B xonguHre «®UTOXMMHSA» OCYIIECTBISETCS NPUHIMII CKBO3HBIX HAy4YHO-
TEXHUYECKHX pa3paboTOK OT (yHAAMEHTANbHBIX HWCCIEAOBAaHHM, BKJIIOYas MPUKIIAJHBIC
pa3paboTKH, 10 BHEAPEHUS HAYKOEMKHX TEXHOJOTHH B MPOM3BOACTBO. IIpM 3TOM AOCTHTHYTHI
3HAYUTENbHBIC yCIEeXH KaK (pyHJAaMEHTaIbHOTO, TaK M MPHUKIATHOTO XapakTepa, YTO IO3BOIHIIO
CO3/1aTh OCHOBY JJIsi BHEJIPEHUS B IIPOU3BOCTBO HAYKOEMKHUX Pa3pabOTOK KOHKYPEHTOCIIOCOOHOM
(bapManeBTUUECKONH MPOAYKLUHU C BBICOKMM Ka3axCTaHCKMM cojepkaHueM. CeipbeBas 06aza: 1500
ra Jias TPOU3BOJACTBAa PACTUTENBHOTO ChIpbs. Belmyckaemas npoxaykuus: 43 HauMMEHOBaHUSA
OpPUTMHAJIBHBIX (pUTONpEnaparToB.

Kpynueiimiue papmayeemuueckue komnanuu, Ha J0JK0 KOTOPbIX mnpuxoautrcs 95 %
MHPOBOI0 00beMa BbINycka (papmaneBTH4eckoii npoxykmuu [12]: «Novartisy 7173,5 munH. $
ObUIO BBIICJICHO Ha pa3paboOTKy JEKapCTBEHHBIX CpeacTB, 3aaeiictBoBaHo 118 400 wen.;
«AstraZeneca» (UK—Sweden) mmeer Tpu crpaTerndeckux HaydHbiXx wneHtpa (KemOpumx,
BenmukoOpuranus; ['eiitepcoepr, mrat Moapunena, CIHIA; TIerebopr, IlBemwms), 3aTparhl Ha
HUOKP cocrapnstor 3202,8 mutH. $, 3aneiicrBoBano 57 500 venosek. «Pfizer» (USA) 3aTpaTsl Ha
HUHOKP cocrasmistor 4750,2 mun. $, 78 000 uenorek 3anaerictBoBaHo. «Johnson & Johnson» (USA)
— 3arpatel Ha HUOKP — 5933,6 muH. $, 3ametictBoBano 128 100 uenosek. «GlaxoSmithKline»
(UK) — 3arpatst Ha HUOKP —4154,3 mua. $ 1 — 110 000 yenosex. Eli Lilly and Company (US) —
satpatel Ha HUOKP cocrasmstor 4010,8 mua. $§ u — 44 500 uenoBek; «Bayer» mmeer 350
KOMITaHWH BO BceX cTpaHax wmwupa, 3aTparbl Ha HHUOKP — 3202,8 mum. $, 111 400 denogek,
«Roche» — 7076,2 mau. $, 85 000 yenosek; «Merck» — 5165,0 mun. $, okoio 40 000. yenoBexk.

OcHogHble yHnugepcumemcKue uccied08amenbCKkue WeHmpbl, 3aHUMAlOujuecs co30anuem
HO6bIX NOMEHUUANbHBIX  JleKapcmeéennvlx cpeocme:  OKIAXOMCKMM  TOCyJapCTBEHHBIN
yuuBepcuter, Hpro-Mopkckuit TocynapcTsennsiii yaupepcuter, CIIIA. VYuupepcuters r. bar,
Kapnupda (BemuxoOpuranus). Yuusepcurer r. I'enta (bensrusi). N'ocHUMOXT, BHUXOU,
Vuusepcurer um. II. JlymymObr (r. Mocksa). bemapycckuii rocyaapcTBeHHBIH YHHUBEPCUTET,
WuctutyT Omoopranmyeckoi xumuu (r. Munck, benmapyce). MIHCTUTYT TOHKOW OpraHuyeckoi
xumun r. EpeBan, Apmenus u ap.

Taxum 00pa3zom, OEHUMapKUHT NOKA3bIBAET, YTO HAYYHO-UCCIIEOBATEIbCKHUE LIEHTPBI MIPOBOISAT
paboThl MO pa3paboOTKe JEKAPCTBEHHBIX CPEACTB U TEXHOJOTUH MX MPOM3BOJACTBA, BKIHOYAIOIINE
(dbyHIaMeHTalbHbIE UCCIEA0BAHNS B 00JIACTH XUMHUHU U MOJIEKYJISIPHOW OMOJIOTHH, KIMHUYECKUE U
JOKJIMHUYECKUE HCIIBITaHUs, MPUYeM OOJBIIMHCTBO MEPEIOBBIX HCCIEIOBAaHUNA OCYIIECTBISIETCS
OONBIIMMHM KOMaHJAaMH, B COCTaB KOTOPBIX BXOJAT KpYINHBIE HAy4YHO-HUCCIIEIOBATEILCKIE
MHCTUTYTHI ¢ COOCTBEHHBIMHU MPOU3BOJICTBEHHBIMU Oa3aMHU.

Conocmagumenvnulii aHanu3 no3eo0Jaem Onpedeumsy cuibHvle U ciadvle CHopoHbl MOOeIU
PaspadomKu NOMEHYUANbHBIX JeKAPCMBEHHBIX CPEOCmE pa3padomiKu, UCnOIb3YemMoil 8
JIXCull/IB.
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Konxypenmnule npeumywecmea:

1. Hcnonb3oBaHue 1-(2-3TOKCHATHII) MHUIEPUIOHA M €r0 IOMOJOIOB B KauyeCTBE CHHTOHOB
CYIIECTBEHHBIM 00pa3oM OTJIMYAETCS OT MPUHATHIX MOIXOAOB K CHHTE3Y (PapMaKoJIOTHUECKU
aKTHUBHBIX COCIMHEHUH O0OeCreyrMBaeT HOBH3HY HCCIICAOBAHMM M HMX KapJUHAIBHOE OTIMYUE OT
AHAJIOTMYHBIX UCCIIEOBAaHUH, IPOBOIUMBIMY 3apyOeKHBIMH UCCIIE0BATEIbCKUMU TPYIIIaAMH.

2. Yerxko o0o3HaueHHass cTparerus JabopaTopuu, 3aKioyaroIascs B MoAM(UKALUU
(bapMako(pOpHOro CHHTOHA IIyTEM BBEIEHHMS B €ro CTPYKTYpy pa3jIM4yHbIX (DYHKIHMOHAJIBHBIX
IpyMNIl, YCHWIMBAIOIIUX OCHOBHOW TepameBTUYECKHH A(PQPEKT W/WIM NPUBOMALIMX K H3MEHEHHUIO
OMOJIOTMYECKON aKTUBHOCTHU CyOCTPaTOB.

3. TexHOJIOrMYHOCTh MPOBOJMMBIX HCCIENOBaHUMN. VICXOQHBIE MPOAYKTHI - MUNEPUIOHBI-4,
MOJYyYaroT U3 JOCTYIHBIX 3()UPOB AaKPHIOBOH KHUCIOTHI M MEPBUYHBIX aMHHOB. JlanbHeime
MOJTUGUKAIIHA TPOBOJSATCS C UCHOJIB30BAHUEM IPOCTHIX B MCIIOJTHEHUH XUMHUYECKUX PEaKIuil u
IIPUHIUIIOB «3€JICHON XUMHM», TaKKe 0a3uPYIOIIMXCS HA IOCTYIHbBIX PeareHTax U pacTBOPUTEIISIX.

4. TlepcrieKTUBHOCTh  pa3pabOTaHHbIX MPOAYKTOB. CHHTE3MpPOBAHbI MHOI'OYHCIIEHHBIE
HU3KOTOKCUYHbIE MPOM3BOJHBIC MUIEPUAMHA C LIMPOKUM CIEKTPOM OHOJIOTMYECKOro JeHcTBUS
(MecTHOAHECTe3UPYIOLIUM, CHa3MOJIUTUYECKUM, aHaJIbI€TUYECKUM, IPOTUBOIUATHBIM,
MeMOPaHOCTaOMIIN3UPYIOLIUM, aHTHOAKTepUAIIbHBIM, PaIUOIIPOTEKTOPHBIM,
MPOTHBOTYOEPKYJIE3HBIM, MMMYHOCTUMYJIHPYIOUINM, AHTHAPUTMHYECKUM, W JIp.), 3HAYUTEIHHO
MIPEBBIMIAIOIINM aKTUBHOCTH MPUMEHIEMBIX B MEIUIIMHCKOM MTPAKTHKE CPEICTB.

5. BrIgBIEHBI KOPPENSAIIUN MEXIYy aKTHBHOCTBIO BEIIECTB M MX CTPYKTYpPOH, MO3BOJISIOIINE
HANpaBJICHHO CO3/1aBaTh COCIUHEHHUS C 33JaHHBIM THIIOM OMOJOTHYECKOTO JEHCTBHSI, YTO TECHO
CBSI3aHO C BOIIPOCAMU H3YyYEHUS TOHKOW XUMHUYECKOM CTPYKTYpbl BEIIECTB, HX (PU3UKO-
XMMHUYECKHX XapaKTePUCTUK U (PapMaKoJIOrHUECKOro AeHCTBUS.

6. Haiinen Oamanc MexXIy pacTBOPUMOCTBIO B BoJe (IMIpPOQMIBHOCTBIO) M JKHUPAX
(MUNO(MUIBHOCTBIO)  BELIECTB IyTEM BBEACHHS B  MOJEKYJIy MUIEPUIMHA  Pa3IMYHBIX
(YHKIMOHATBHBIX TPYMITUPOBOK M Pa3pabdOTKH KIATPATHBIX KOMIUIEKCOB C IUKIIOACKCTPHHOM.

Crabvie cmoponwi:

. HEJI0CTaTOYHOE (PMHAHCHPOBAHUE Pa3pabOTOK;

J HEJ0CTaTOYHOE TpUOOpHOE obecriedeHue JJs MPOBEJIEHUS  HUCCIEeNOBaHUN IO
YCTaHOBJIEHHIO CTPOCHHUSI CUHTE3UPOBAHHBIX COEIMHEHUI];

o HE/OCTaTOYHasi JIOCTYNHOCTb W/WIM TOJHOE OTCYTCTBUE HCIBITATENbHOM  0a3bl
CHUHTE3UPOBAHHBIX COCIMHEHMH Ui MPOBEACHUS MEPBUYHOTO (hapMaKOJIOTHYECKOTO CKPUHUHTA,
JOKJIIMHUYECKUX U KIIMHUYECKUX UCTIBITAaHUM;

. KOJINYECTBO KBAIU(UIIMPOBAHHBIX CHEIMAIMCTOB, CIOCOOHBIX PabOTaTh B JIAOOPATOPHUSIX
KaK XMMHUYECKOTro, TaK ¥ MEIMIIMHCKOTo Mpodwis, KpailHe orpaHudeHo. Mojojple BBITYCKHUKU
3a4acTyl0 He 00JalaloT MPaKTHYECKUMHM HaBBIKAMH W HE YMEIOT padoTaTh CaMOCTOSATENbHO, a
MOJTYYMBIIKE XOPOIIYIO MOArOTOBKY CHEIMAIMCThI BHIHYX/IEHBI HCKATh Oosiee OaronpusaTHbIe Uis
KU3HU U JaJbHEUIIEro pocTa yCIOBUs JaKe B COBEPLICHHO IPYTUX 00IacTsX.

Crnenyet Takke 0OpaTUTh BHUMaHUE Ha TO, YTO NMEPBUYHOE (PApMaKOIOrHUECKOE UCCIEeOBaHHE
U YCTaHOBJIEHUE CTPOCHHUS CUHTE3UPOBAHHBIX COEAMHEHUN B J1JaOOPATOPHUH MPOBOISATCS Ha OCHOBE
HayYHO-TEXHUYECKOr0 COTpyAHMUYECTBAa 03 (QUHAHCHUpPOBaHUS, KOTOPOE B YCIOBUSAX pBIHKA
ITOCTEIIEHHO HAYNHACT TEPSITh CBOIO IIPUBJICKATEIBHOCTD.

Bce mepeuncrieHHble BBIIE OOCTOSTENBCTBA SIBISAIOTCS MPUYUHOM TOTO, YTO HHU OAMH U3
IpernapaToB MUIEPUAMHOBOTO psna, paspabotanHeix B JIXCullJIB, He Obul BbIBEOEH Ha
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Ka3aXCTAaHCKUW PBIHOK, 332 MCKJIIOYEHHUEM aHaIbIeTHKa MPOCUION, MPOU3BOJCTBO KOTOPOTO OBLIO
HanaxeHo B Poccun.

Muposvie mendenyuu npouszsoocmea JnekapcmeeHHvlx cpedocme. B HacTosiiee BpeMms
(bapMalieBTUYECKU DPBIHOK 3al0JHEH JUKEHEPUKaMHM — HENaTCHTOBAaHHBIMHM JIEKapCTBEHHBIMU
npernaparamy, sIBISIOLIMMUCA BOCHPOM3BEACHUEM OPUTMHAIBHOIO Ipernapara, Ha JecTByrolee
BEIIECTBO KOTOPOr0 MCTEK CPOK MATeHTHOM 3amuThl. OHM MOTYT OTJIMYAThCS OT OPUIMHAIBHOIO
npernapara IO COCTaBy BCIIOMOTaTENIbHBIX BelIECTB. J[)KEHEpUKU CYLIECTBEHHO JELIEBIE, YeM
OpUTMHAJIbHBIE TpPENapaThl, MOCKOIbKY WX TMPOWU3BOAMTENIM HE HECYT KamHUTaJbHBIX 3aTpaT Ha
pa3paboTKy, UCCIEeIOBaHUE U PEKJaMy HOBBIX JieKapcTB. Kpome Toro, skecTkas KOHKYPEHIUS CO
CTOPOHBI IPYTHX JKCHEPHUKOBBIX KOMITAHUH TaK)KEe CIIOCOOCTBYET YCTAaHOBJICHHIO HU3KHX IICH.

B mnocnennee Bpemsi B OpraHMYECcKO XUMUHM HAOII0AaeTCs AePUIUT HOBBIX CTPYKTYP-JTHIEPOB,
KOTOpbIE MOT'YT OBbITb ONTHUMM3HPOBAHBI /10 TEPaneBTUYECKU IMPHUTOJHBIX JiekapcTB. CoryiacHO
IIPOrHo3aM B Oimrkaiiiiue roasl B papMaleBTUUECKONW 00JaCTH 0XKHJIAeTCs MOBBILIEHUE CIIPOca Ha
OpUTMHAJIbHBIE JIEKapCTBEHHbIE cpesicTBa. K ToMy ke, oueHb ObICTPO pa3BUBACTCS PE3UCTEHTHOCTh
MHUKPOOPIaHU3MOB K JEHCTBHIO LIMPOKO NMPHUMEHSEMBIX JIeKapcTB. B cBsi3u ¢ 3TUM pa3paboTka
0e301acHbIX NOTEHIIMATIbHBIX JIEKAPCTBEHHBIX CPEJICTB OYEHb aKTyalbHa.

Ocobenno octpo sta mpobinema crout B Kaszaxcrane. Ilpm sTom ciemyer ydecTh, 4TO
MPAaKTUYECKH BCE MPUMEHSEMbIE B MEIWIIMHE JICKAPCTBEHHBIE CPEICTBA SBISIOTCS IperapaTaMu
UMIIOPTHOTO ~ Tpom3BoAcTBa. CTaBATCS 3alaud  TOBBIIICHHUS OSKCIIOPTHOTO  IOTEHIMAJA
(hapMaIreBTHYECKON M MEIUIIMHCKON MPOMBIIIJICHHOCTH B BOoceMb pa3 K 2020 T. 0 CpaBHEHHIO C
2010-M, yBenu4eHus JOJIM JIEKAPCTBEHHBIX CPEACTB JIOKAJIILHOTO MPOU3BOCTBA Ha phIHKE 110 50 %
K 2020 r., nockonbky Ka3zaxcTtaH pacrnonaraer 3HaYMTEIbHBIM HAYYHO-TEXHUUECKUM MOTEHIHAIOM
B 00J1aCcTH pa3pabOTKU U MPOU3BOICTBA JIEKAPCTBEHHBIX MPENapaToB.

B Tabmuue 1 mpuBeneHsl aHHBIE, OXBATHIBAIOIIME OCHOBHBIX NPOU3BOAMTENEH CyOCTaHIMN
JIEKapCTBEHHBIX CPEACTB (00€300/1MBalOMINX, AHTHOAKTEpUAIbHBIX, MPOTHUBOTYOEPKYJIE3HbIX,
MMMYHOCTUMYJIHPYFOIINX ), 00J1aCTH IPUMEHEHHUS M XapaKTEPUCTHUKHU 3TUX CYyOCTaHITHH.

AHanm3 1mokasai, 4yTo IJIaBHBIM HEJOCTaTKOM (hapmarieBTHUecKoro peiHka KazaxcraHa siBisercs
BBICOKAsi HMMIIOPTHasi OpPWUEHTHPOBAHHOCTh, W HEJOCTATOYHOE WCIOJIh30BAHWE IOTECHIIMAIA,
HE00XOIMMOTO /ISl Pa3BUTHS OTEUECTBEHHOM (hapMaleBTHUECKONW OTPAciIM, KOTOPBIM pacroaraer
Halla pecy0Jnka.

OTnuuuTeNbHOM YepTOl pa3BUTHs UCCIIEAOBAaHHUM MO CO3/IaHUIO HOBBIX JekapcTB B Ka3zaxcrane
SBIISIETCS TO, YTO MCCIIEIOBAaHHUS B OCHOBHOM 3aCTOIOPUBAIOTCS Ha OIPe/IeIeHHOM 3Tare (yCIOBHO
roBOpsi, 1O TIEpBOro ycmexa B MpoOupke), M JanbHeWmas pa3paboTka MpenaparoB
MPUOCTAHABIMBACTCSI — CIIMIIKOM BEJHK PHCK, MOCKOJBKY OTEYECTBEHHAss MHIYCTPHUS €IIe He
roTOBa pa3padaThiBaTh MPOMYKTH, KOTOPHIE TOJBKO IMPONUTH JOKIMHWYECKHE HChbITaHus. Ho
MEXIy 3TUMH JBYMs dTanamu — Iycrora B 8-10 JIeT M HECKOJIBKO COTEH MHWJIJIMOHOB JOJIJIAPOB
TOJILKO TIO OHOMY JieKapcTBy. [loaToMy mepBoouepeHas 3a1a4a COCTOUT B TOM, YTOOBI 3aMKHYTh
3TOT IMKJI. /[ 3TOro ecTh TONBKO OJWH MyTh — TOCYJapCTBO JIOJDKHO B3STh Ha cels
(buHaHCHPOBAHHE ITON «IIPOMEKYTOUHOW» (Pa3bl, Kak 3TO U JETAETCS BO BCEM MUDE.

Hanpuwmep, korga B8 Amepuke B 2002 r. «ynam» Oupxkeoit nuaekc NASDAQ u MHOTO YaCTHBIX
JICHEeT YUUIO C pblHKAa PHCKOBAHHBIX HWHBECTUIUM, TOCYJapCTBO Hayajio (UHAHCUPOBATH
TanbHEHIIyr0 TexHojoruzamuio 3Hanui. [losBwmchk mporpammel Road Map (mopoxHast kapTta),
NIH — National Institute Health, amepukanckue nmporpaMmbl, HarpaBiIeHHbIC Ha (PUHAHCHPOBAHUE
«3aBHCLIMX» Pa3pabOTOK O CO3/1aHUs TOTOBBIX JIEKAPCTBEHHBIX (OPM.
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Tabnuua 1 — OcHOBHBIE IPOU3BOIUTENHN CYOCTaHIIUI JIGKAPCTBEHHBIX MPETapaToB.

Ne | ®wupwma, ctpana Bunbt [Tpumenenue OCHOBHBIC XapaKTEPUCTHKH
— POy KITUH
1. HUUN Deurannn [IpumensieTcs  Kkak OnuouaHbIA aHAJIBI€TUK, MOIIHBIN
OpPTaHHYECKOM cyOCTaHIMS. | QaHAJIBI'CTHK. ArOHUCT  |-OTNMOUJHBIX  PEICNTOPOB.
XUMHH u | Beimyckaer- | IoTpedurenn: Oxa3blBaeT CUJIBHOE aHAJIbIC3UPYIOIIEe
TEXHOJIOTHH Cci B BHJAE | MCIUIINHA, JeHCTBUE. Henocrarku: [Ipu
I'VII (Poccus) UTpara BETEPHUHAPUS JUIMTENTHOM  yIOTpeOeHNn (eHTaHmIa
pa3BuBaercs HapKOMaHHUS,
KpaTKOBPEMEHHOCTE neicTBUs (MeHee 30
MHH), OYEeHb BBICOKAS TOKCHYHOCTH
(cmepTenbHas Jo3a (denTaHMIA
COCTaBNsieT 2 MI), BO3HHKHOBEHHUE
TAULTFOIIAHAIINHM, OTEK JIETKUX, THIIOKCHS,
Opaaukapus, OCTaHOBKa cepana,
YTHETEHHUE U OCTAHOBKA JIbIXaHMSL.
Ipocuaon [IpumensieTcss Kkak [Ipocunon B popme tabmerox (0,2 1)
[13] aHAIBIETHK. UL OYKKaJIbHOTO (3a1evHoro)
cyocranuus | [loTpeduTenn: IPUMEHEHUS paspeieH K
u MeIUIHA IIPOMBIIIIICHHOMY BEIITYCKY u
OyKKaJlbHBIC MEIUIIMHCKOMY  MPUMEHEHHUIO o
Ta0JICTKU CJICTYFOIIUM TIOKa3aHUSIM:

»  NpeMeIuKalus;

» Kak aHaJIbIeTUYCCKUI KOMITOHEHT
o0Imeil aHecTe3WH TMPH XUPYPTHIESCKUAX
OTIepaIusx;

»  TOCJeONepaluoHHOe
00e300JIMBaHHE;

»  00JIb IIPH 0XKOTaX;

»  00JIeBOI CHHIPOM IIPH TPaBMaX;

»  TocJe CIIOKHOTO YAaJIeHus 3y00B;

» 00e300/1MBaHUE POJIOB Y POIKEHHUI] C
THCTO30M;

»  XpOHHYECKHH OOJIEBOW CHHIPOM Y

OONBHBIX c OKKJTFO3MOHHBIMU
MIOPaKCHUAMU apTepUaIbHOU
CUCTEMBI;

»  XpOHHYECKUH OOJIEBOW CHHIPOM Y
OHKOJIOTHYECKHUX OOJIEHBIX.

[Ipocuaon BBITOJHO OTIWMYAETCS OT
Opyrux AQHAJIBIETUKOB (npomeno,
MOpGUH, OMHOINOH, MOPQUH CyibhaT)
MUHUMAJIBHBIM TIPOSIBIIEHHEM MOOOYHBIX

3(hdekToB, O0COOCHHO TMpH  JICYCHUU
XpoHu4eckoro Oonesoro cunapoma. [lpu
Ha3Ha4YeHHWH  OyKKaJbHBIX  TaOJIETOK

npocuaojia HE Ha6n}0znanoc5 YTHCTCHUA
JAbIXaHWA, HE OBLIO BBIPA’>XCHHOT'O
YTHETAIOMIEr0 BJIIMAHUA Ha MOTOPHUKY

KumeyHuka. ToxkcuuHocth  LDsp=165
MI/KT.

Hemocratkn: OTHECEH K CIHCKY
HapKOTHICCKUX. Xoms cayuaes
001e3HeHH020 npucmpacmus

(Hapxomaruu) K Hemy He DbLI0 OMMeUeHO.
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[Tponomxenue Tadbmuisr 1

Ne Oupwma, Buast [Ipumenenue OCHOBHBIE XapaKTEepUCTUKU
- CTpaHa MPOAYKIIH
2. 1) I'pronenra | Tpaman [Ipu OoseBoM AHaITBreTHIECKOE OIMMMOUIHOE CPEICTBO
b I'm6X | cyOcTanms CHHIIpOME LUEHTPaJIbHOTO JACWUCTBHA W JEHCTBHS Ha
(I'epmanms) Tpamaion cpenHen W | CIHHHOM  MO3T, o0mas  IPOIOJDKUT.
2) OAO CHIILHOW HWHTEH- | medictBus 75,0+9,1 Mum.
Oprauuka CHBHOCTH (B T.H. Toxcuunoctb LDsg=175 Mr/kT.
OpU  3JI0KaYecT- .
BEHHEIX HOBO- HepocraTtku:  orcyTcTBHE TOMHO
0BPA30BAHMSIX, aHaJIbIe3MH,  TOKCHUYHOCTb,  dHbopus,
TpaBMax, | OMOLOHAIbHAS 71a0UIIbHOCTB,
noceoreparon | TAUTOLMHALIL, JIeKapCTBEHHAS
HOM  mepuoze), | SABHCHMOCTD.
npd TPOBEJICHAN
00J1e3HEHHBIX
JTUAarHOCTHYECKUX
170011
TEPaneBTUIECKUX
MEPONPHUATHHN.
IHoTpeduTenu:
ME/IMIHA,
BETEPUHAPHS
3. 1) CanaButra | Crpentomuity | [Ipu mnepBUYHOM AHTHOMOTHK TPYIIBI aMUHOTIIMKO3HU]IOB
["e3yHxanTc- H cyOcraHnusi | TyOepkynése HIMPOKOTO CIEKTpa AEHCTBUS. AKTHBEH B
muTTe b [MOX U JAE€rKkux W Apyrux | orHomenuu Mycobacterium tuberculosis, u
Ko.KT' OpraHoB, IrPaMM-OTPULIATENIBHBIX OakTepuii:
2) OAO BEHEPUYIECKOU Escherichia  coli,  Salmonella  spp.,
(Kpachapma» rpaHyJeme, Staphylococcus spp., MeHee akTHBEH B OT-
(Poccus) TYJIAPEMUH, YyME, | HOIICHUN StreptOC_OCCUS spp.,
3) Hope Yaiing Opyuemnnése. Streptococcus pneumonia. TokcHYHOCTH
(IJapMaci . Morpedurenn: | LDs0=213,8 mr/kr.
Xyamen KO MeJIHIHIH, HenocraTku: TOKCHYHOCTB, Hepo- U
UIT T (Kuraif) BeTepHHAHS OTOTOKCHYECKOE  JieiicTBuE, HEPBHO-
MBIIIIeYHas 0JI0Kaza,
aIJIepruieckue peaxiuu, MOBbIILICHHE
Temnepartypsl 1o 39,8°C.
4, 1) Amoli Nzonnazug Hnst JICUCHUS [IpoTuBoTYOCPKYIEIHBIM mpernapar.
Organics Ltd cy6Geras TyOepkyinesa Bcex | ToxcnuHocTh LDso=152,0 Mr/xkr,
(M) (bopm HenocraTku: TOKCHYHOCT,
2) Amsal TIOKATH3AIHH. PE3UCTEHTHOCTb K  €ro  JCHCTBHIO,
Ci/?em Pvt Ltd MoTpedouTenu: CTCHOKapAHs, MOBBIIIEHHUE aPTEPUATBHOTO
g ) Héuél;}?ng S— );iige:g:, TOKCHUYECKHI IEIaTHT,
Medicines & BeTepHHApHS PruvecKue peaxiuu.
Health
Products
Import and
Export
Corporation
(Kwurait)
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[Tponomxenue Tadbmuisr 1

Ne| ®upma, crpana Buast [Ipumenenue OCHOBHBIE XapaKTEepUCTUKU

- MPOAYKIIH

5. | 1) Polfa, Tar- | Pudamoumun | Ilpu JIeUCHUH AHTHOHOTHK, OOJNamaeT  IIMPOKHAM
chor_nln Pharma- cyGeTaHms JIETOYHOTO U | CIICKTPOM JerCTBUS, BIIHSIET Ha
ceutical Works BHEJICTOYHOTO BO30yauTenst TyOepkynesa. TOKCHYHOCTH
SA (ITonbmia) TyOepKymne3a LDsp=268 mr/kr,

2) Romferchim Henocrarku: PaszBuBaercs
(Pymbrims) PE3UCTEHTHOCTH K  €ro  JEeiCTBUIO,
3) LUp'n_ anjepruieckue  peakiud,  HapylleHHe
Laboratories Ltd (GYHKIMM T€4YeHH, MbllIedHas caadocTs,
(M) . aHeMUs1; HapylIeHUE CBEPTHIBAHMS KPOBH.
4) Anhui Pro-

vincial Medici-

nes & Health

Products, Import

& Export Corp.

(Kurait)

6. | 5) Kpacnosipc- | JleBomunmtun | MHbekronHo- AHTHOMOTHK  WIMPOKOTO  CIEKTpa
Kas Xnopambenu- | BocnanuteiabHele | aercTBus. TokcuuHocTh LDso=268 Mr/kr.
(apmpabpuka | xom 3aborneBanns HenocraTku: TPOMOOLMTOIEHHS,
I'TI (Poccns) (Oprommoit T, | yejixonenns, arpaHyJIOUUTO3,  AHEMHS,
6) Opranuka JIM3CHTEPHS, TONIHOTA, pBOTA, nmapes,
OAO Opyuesres, nepuepUUUECKH  HEBPHT, HEBPUT
(Hosokysnenx) ITHEBMOH ML, 3PUTENILHOTO  HEpPBa, TOJIOBHAsS  OOJb,

MCHHUHTHT, JENpeccus,  CHOyTaHHOCTh  CO3HAHMS,
cencuc, JNEeNUpHH,  3pHUTENbHBIE M CIYXOBBIC
OCTCOMUCIHT = M | ranronmuanuy, aiepruueckKue peaKiyy.
ap.); THOMHBIC | Toka3aHa KAaHIEPOTEHHOCTh — B GONBIIEX
TIOP&KCHIA KOKM, | 1153a% CTaTUCTUYECKU JOCTOBEPHO
bypyHiymsi,  He BBI3BIBACT JIeHKeMUI0. 3anpelueH B Kanane,
3aXnBarommne HET B CBOOOMHOHN mponaxke B EBpome u
TpopuUuecKue CIIA

s3BBI, okoru Il m

III crenenun.

IHoTpeduTenu:

MEJINIIHA,

BETEpUHAPHSI

7. | OAO AHanbpruH IIpu 6oneBoM AHanpreTuueckoe = HEHApPKOTHYECKOe
«OpraHuka» cyOcTaHIus cuHIpoMe ciaboit | cpenctBo. Tokcmunocts  LDsp=1002,76
(Poccus) MeTaMuzon u YMEPEHHOU | MI/KT.

HaTpHii BBIpXKCHHOCTH. Hemocrarku: Huskas  aKTUBHOCTS,
MoTpedouTenu: CHIDKEHHE  HWMMyHHTETa W oOruiee
MeIMIHA, ociabieHne OpraHu3Ma, JEHKOIUTOTCHUS
BeTepuHAPHS (3aboneBanne KOCTHOT'O MO3ra),

OCJIO)KHEHUs] W HapylIeHUs CepAeYHO-
COCYIUCTOM M HEPBHOM  CHCTEMBL.
YBenuueHue NO3MPOBKH B HECKOIBKO pa3
IpO3UT JeTalbHBIM ucxogoM. B CIIA,
BenukoOputanuu, lllBenun ero mponaxka
3arpeleHa.
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[Tponomxenue Tadbmuisr 1

o| @upma, cTpaHa U7 HMEHEHUE CHOBHBIE XapaKTEPUCTHKU
Ne| @ , B II O
- MPOIYKIIHH
8. | Puxtep I'emeon | JleBamuzon B Ka4yecTBe [IpoTuBOrEeILMUHTHOE CPEJCTBO.
(Benrpus) cy6cTanmms UMMYHOMOJYyJIATO | BoicokoaddekTuBeH Tpu  ackapuaose,
pa TpH HEKOTO- | oOiajaer AMMYHOMO,TY THPYIOIITIM
PBIX CpaBHUTENb- | IEHCTBHEM, HOPMalU3yeT  KJIETOYHBIHA
HO  HETSDKENbIX | AIMMYyHHTET.
MMMYHOZIEHIAT Toxcuunocts LDsg=47 Mr/kr,
HBIX COCTOSIHHSX, H
AHTHUICIBMHIHTHOR €/I0CTATKH: BBICOKAs TOKCHIHOCTB,
CPEJICTEO. pa3BUTHE TPAHYJIOIUTONECHUH, TOJOBHOU
0O0JH, TOITHOTHI, PBOTHI, AUAPEH U JIP.
IHoTpeduTenu:
MEHIINHA,
BETEPHUHAPHS
9. | OAO HoBokann WNudunprpanmon JlexapcTBeHHOE CPENCTBO C YMEpEeHHOU
«Oprannka» Has (B TOM 4HMCJE | aHEeCTEe3UpPYIoLIeH AKTHUBHOCTEIO,
(Poccus) BHYTPUKOCTHAs), | HADKOMAHWIO HE  BBI3BIBAeT,  HH3Kas
MPOBOJHUKOBAs, | TOKCHYHOCTHP W OOINbIIasg  IIHPOTa
SMULypaIbHAs, TepaneBTHYECKOTO aedcTBus. WapUiIbTp.
CIIMHAJIbHAS u | anect. — 30 MMH, NPOBOAHUK. — 42 MUH.
TepMUHAIbHAs Toxkcuunocts LD5g=480 mr/kr,
aHCCTE3MA, B HexocraTku:
OTOPHUHOJIAPHUH-
T — HH3Kas ~aKTMBHOCTb, AJIEPrHveckHe
peaxiuu, aHapUIaKTHIECKUH IOK | JIp.
IorpeduTtenn:
MEHIINHA,
BETEPHUHAPHS
1 | Jumman JIngokauu Jlost MECTHOM JlekapcTBeHHOE CpEeACTBO, MECTHBII
0. | dapmacproTHKa aHEeCTEe3MH, B | QaHECTETUK M  CEpPJCYHBbIH JETPECCaHT,
b (0 3H] KapAMOJIOTHYECKO | UCITOIB3YEMBIN B KauecTBe
Kemukarnc 171 MPAKTHKE, | aHTHAPUTMHUYECKOTO cpeactBa. Obnmamaer
Jlumuren odranpmoniorun, | Oojiee WHTEHCHBHBIM JeWCTBHEM U Oolee
(Unpus) CTOMATOJIOTHU | | JUTUTEIHHBIM 3(PHEKTOM, YeM HOBOKaWH, HO
Sruc T.J MIPOJIOJDKUTENBHOCTD €T0 ISHCTBUS KOpoye,
DapmareBTHYEC IMoTpeGuTesnn: yemM y OynwBakamHa WM TPUIIOKAWHA.
xuit 3a801 A.O Wndunbrpartl. aHecT. — 32 MUH, TIPOBOIHUK.
o MEJINIIHA, — 90 mun
(Benrpus) BeTe :
puHapuUs

Toxkcuunocth LD5=248,6 Mr/kr,

Henocrarkm: »siidopus, TroJOBOKpY-
KEHHC, CBeTOGOHSHB, HEBPOTHYCCKHEC
peakiuu, TOJIOBHas 00Jb, TPEBOXKHOCTD,
MyM B VIIaX, JUIUIONHS, CYyJOPOTH,
TpEMOD, COHJIMBOCTBH, CITyTaHHOCTBb

CO3HaHUs, Hapalind AbIXaTCJIbHBIX MBIIII,
OCTaHOBKa JObIXaHMHA, 6J'IOKMOT0pHI>II71 u

YYBCTBUTEJIbHBIM, pecnupaTopHbIi
napanud, CHIDKEHUE apTepHaIILHOTO
JIaBJICHUS, KOJLIAIIC, TaxuKapaus
Opanukapaust  (BIUIOTH /O  OCTaHOBKH

cepaua).
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W3BecTHO, 4TO B CpeaHEM 3amajHas WHHOBalMOHHAas KommaHus Tpatut 10-15 % cBoero
rofoBOro obopora Ha uccienoBanus. B mociennue roxpl CuHTamyp OTIMYACTCS HIACATBHBIM
CUMOHMO30M BBICOKOTO Ka4eCTBa KU3HU U MPEANPUHUMATEIHCKONW aKTHUBHOCTH, BCIUIECK KOTOPOH B
nocjeHue ro/bl OblT (heHOMEHATbHBIM. MPaBUTENbCTBO CHHramypa oOBsSBHIIO, YTO WHBECTHPYET
okoio $13,2 mupa CIIA B mpoBeneHue HAy4YHBIX HCCIEIOBaHUN B cTpaHe B repuoxa ¢ 2016 mo
2020 rr. Ilo mamapiM Infocomm Investments, 3a 2011-2015 rr. nmpaBurenbctBo CuHTramypa
BBICTIWJIO HAa TMOJAJIEPKKY HCCIEIOBAaHUN, WHHOBALMA M MPEIIPUHUMATENBCKUX 3KOCHCTEM
16 mupa. cuHranmypckux gosuiapoB (okoso $11,5 mupa mo Tekymemy kypey). o 2018 r. B
Cunramype AeCTBYET cXeMa HaJIOrOBOTO MOOMIPEHHsI HHHOBAIIMOHHOM AesTenbHocTH Productivity
and Innovation Credit Scheme. OHa maeT HamoOroBbIE BBIYETHI (MpeleibHAs CyMMa TOJOBBIX
U3/ICpKEK, KOTOphIe moanangatoT moj 3Ty cxemy, — 400 000 cuHranypckux J0JUIapoB) M
BO3MOXXHOCTb MOJIYYUTh JECHEKHYIO0 KOMIIEHCALMIO ONPEEIEHHbIX BUIOB u3aepxkek — a0 100 000
CUHTaITypCKHUX J0JUIapOB.

Ects u gpyras cneuuduxka B Qapmorpacnu. Ee TexHomorumsanus U KOMMeEpLHUATH3AIUSL
OMHpaeTCcsl Ha YCIHeXu B O0JAacTH XHWMHUHU, MEOUIUHBI M OHOJNOTHMU. YUHUTHIBas OOJBIIYIO
MOTPEOHOCTh B HOBBIX OTEUECTBEHHBIX JIEKAPCTBEHHBIX cpeacTBax, B Kazaxcrane HeoOXoaumo
CO3/1aTh HAy4YHBIE HUCCIIEJIOBATEIbCKUE IICHTPHI, YTO MPUBEIO OBl K TOMY, YTO B HEAAIECKOM
Oyaymem Kaszaxcran cMor Obl 3aHATH B MEXIyHAPOTHOM paclpe/leIiecHuH TPyia UMEHHO T€ MEcCTa,
rae TpeOyeTcst CO3JaHHe Yero-To HOBOTO. JTO TPOU30HAET TOJIBKO B TOM Cllydae, eCid
rocy/1apcTBO OyJeT CTUMYJIMPOBAaTh CO3JaHHE HCCIIEOBATENbCKUX IIEHTPOB, KakK, HAalpuMep, B
Kurae.

B oatoM ciaywae HEoOXOAMMO KOHCONMHMIMPOBATH HCCIENOBAHUS XUMHKOB-CUHTETHUKOB,
¢dapmakosioro, 6nosoroB U MeaukoB. JlomkHa ObITH COOCTBEHHas 0a3a Uil NMPOBEICHMS BCEX
CTaauii TOKIMHUYECKUX U KIIMHUYECKUX UCHBITAaHUN. [I0CKOJIBKY CyIIECTBYET B3aUMOCBA3b MEXIY
CTPOEHHEM U CBOWCTBAMH BELIECTB, HEOOXOJMMO UMETh 00OpYIOBaHUE Ul MPOBEAECHUS (PU3HKO-
XUMHYECKHUX UCCIIEIOBAHUM.

Hcnonp3zoBanue 1-(2-3TOKCHATHII)IUIICPUIOHA M €0 TOMOJIOTOB B KAauecTBE CHHTOHOB
CYILIECTBEHHBIM 00pa30M OTIMYAETCS OT MPUHATHIX MOAXOAOB K CHHTE3Y (hapMaKoJIOTHYECKU
aKTUBHBIX COEIMHEHUN oOecreyrBaeT HOBU3HY HCCIIEIOBAaHUM M UX KapJUHAIBbHOE OTIUYHUE OT
aHAJIOTMYHBIX UCCIIE0BAaHUH, TPOBOIMMBIMY 3apyOeKHBIMH UCCIIE0BATEIbCKUMU TPYIIIaAMU.

3axnouenue. B JIXCullJIB umerorcss mepcrneKkTUBHbIE pa3padOTKH, B TOM 4Hcie M B 00JacTu
HAHOTEXHOJIOTUH, KOTOPBIE 3a4acTyl0 HE HaXOAT NMPAaKTUYECKON (M KOMMEpPUECKON) pean3aluy B
BU/JIE TOTOBBIX MPOIYKTOB. Cpe OCHOBHBIX MPOOJIEM CTOMT OTMETUTH HECOMTOCTAaBUMO HU3KOE IO
CPaBHEHHIO C pa3BUTBIMU CTpaHamMHM (UHAHCUPOBAHME HAyKU M 00pa3oBaHUS, OTCYTCTBUE
HEeOoOXOIUMOM WHHOBALIMOHHOW HMHQPACTPYKTYpbl, JePUIUT HAyUHBIX KaJApOB, CiIal0yIo
3aMHTEPECOBAHHOCTh OTEYECTBEHHOTO OM3HECa B MHHOBALMSX. XOTA B IeJIOM (apMaleBTHUECKas
orpacips KazaxcraHa 3anHTEepecOoBaHa B CO3/IaHMM HOBBIX OTEUYECTBEHHBIX JIEKAPCTBEHHBIX CPEICTB
u JIXCullJIB umeet Bce MIaHCHI BBIATH HA KOMMEPITHAIA3AINIO CBOUX pa3paboToK.

Ha ocHoBe BHepBble CHHTE€3MPOBAHHBIX B J1a0OPaTOPUU CTAPTOBBIX A3aLUKIMYECKUX KETOHOB
pa3paboTaHbl (pyHAaMEHTAIbHBIE OCHOBBI M HETPUBHAIIBHBIE MOIXObI K MOJICKYJIIPHOMY JTU3alHY
OPUTMHAIBHBIX (YHUKAJIbHBIX) OTEYECTBEHHBIX CHCTEM I NPAKTHUYECKOM MEIULUHBI U
BETEPUHAPUU (MMMYHOMOZYJISITOPBI, AHTUTUCTaMUHHBIE (TpOTUBOAIIEPTHUECKUE),
00e3001MBaroNe, aHTHAPUTMUYECKHE, aHTUOAKTepHaIbHble cpencTBa. [id «oBeneHus» UX A0
«anTeKu» HEeOoOXOAMMO CO3JaHME KPYIIHBIX CIIELUAIN3UPOBAHHBIX HMCCIIEJOBATEIBCKUX LIEHTPOB,
BKJIFOYAIOIIMX MHOTOTPAHHBIM U pa3HOCTOPOHHUN KOMIUIEKC UCCIICIOBAHUM.
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Takum 00pa3oM, rocyAapCTBEHHAsi JIGKAPCTBEHHAs IOJIMTHKA JOJDKHA OBITH HalpaBiieHa Ha
o0ecrieyeHrne CTpaTernyecKon JOCTYITHOCTH HEOOXOIUMBIX JIEKAPCTBEHHBIX CPE/ICTB, B TOM YHCIE
3a CUeT CO3JaHMsI HOBBIX JIEKAPCTBEHHBIX IIPENAapaToB, pa3paOOTaHHBIX U IPOU3BENEHHBIX Ha
tepputopuu Kasaxcrana.
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2V emo-Kamenozopekutl mumano-mazHuessiii Komouxam,
Vemo-Kamenozopcek, Pecnybnuka Kazaxcman
e-mail: ms.abedzhanova@mail.ru

Cmamows nocéawena 6onpocam ynpasieHus mpaHcnopmHulMu ROMOKAMU U MOOETUPOBAHUS OOPOICHO20
0BUdICEHUs.  HA  pecylupyemuvix — nepecevenusx. Jns — nosvluleHus — @PoexmusHocmu - ynpasieHus
MPAHCNOPMHBIMU ~ NOMOKAMU ~ PACCMAMPUBAIOMC  80NPOCHI  UCNONb30BAHUS Memood U al20pummda
UMUMAYUOHHO20 MOOENUPOBAHUS  OOPOACHO20  O08UMNCEHUs. HMmumayuonnvle Memoobl O0KaA3bl8aOmcsl
Haubonee 3¢hghekmusHvIMU NPU UCCTIEO08AHUU CUCeMbl 8 OUHAMuKe. B daumnou cmamwe npednrazaemcs
Memooonozus dpekmusrHo2o ynpasieHus mpaHCnoOpmubiM HOMOKOM Ha nepekpecmke. /s ee peanuzayuu
paspaboman HOGbIll ANCOPUMM JNOKANLHO20 YNPAGIEHUs MPAHCNOPMHBIM NOMOKOM. Beinonmen ananus
cywecmeyrowux U 6HO8b pa3pabOMAHHBIX YAPAGIAOWUX aneopummos. llpedracaemcs umumayuoHHas
Mo0enb 00pOAHCHO20 08uUdNCeHUs. [laHbl npakmuuecKue pekoMeHOayuu no Co8epuleHCmeo8anulo Memooos
JIOKAbHO20 YNPAGIeHUs MPAHCHOPMHBIM HOMOKOM € Ucnoab3osauem IBM.

Kniouesvie cnosa: O0opooicnoe Osudicenue, MOOEIUPOBAHUE OOPONHCHO2O OBUNCEHUS, MPAHCNOPMHBILL
NOMOK, JNIOKANbHOe YNpasieHue, 3amoposvle CUmMyayuu, O0emexkmop MmMpaHcnopmad, KCHepUMeHMAalbHble
UCCne006anusl.

Maxana xenix azeindapowvl backapy sicane pemmenemin KUblIblCmapoa ol xcypicin mooenvoey. Konix
agelHOapovl backapy muiMOiNieiH apmmulpy YULiH HCOR HCYPICIH UMUMAYUATBIK MOOebOeYOiH 20ici JcaHe
aneopumm  navoanawy macenenepi Kapacmvipeliaovl. JKyieniy —OuHAMUKACLIH  3epmmey  Ke3iHoe
UMUMAYUATLIK, 20icmepi HeYpabiM Muimoi exeHiy kepcemeoi. byn maxanaoa Kuvblivicma Kok azblHOapovl
muimoi 6ackapy adicnamacwl ycvlvlavin omulp. OHbl iCKe acvlpy YwiH KoK a2blHOapobl JHCepinikmi
backapy ocaya aneopumm a3ipaencen. Konoamvicmaewvl oicome oicanadan  azipnencen  OacKapyuisl
aneopummoepee manoay odwcacanrzan. IEM natioanana omuipein Kenix agblHOapobl dcepeinikmi backapy
a0icmepin dcemindipy OotibiHua maxcipubenix ycvinvicmap oepinoi.

Tipex co30ep: dicon dcypici, Hcon AHCYPICIH Modenvoey, KONK agvlMbl, dicepeinikmi backapy, beeenic
arcazoatl, KoK 0emexmopaapul, SKCHepuUMenmmix 3epmmeynep.

The article is devoted to the issues of traffic flow management and traffic modeling at regulated
intersections. To improve the efficiency of traffic flow management, the use of the method and algorithm for
simulation of traffic is considered. Simulation methods are most effective in researching the system in
dynamics. This article proposes a methodology for the effective management of traffic flow at the crossroads.
For its implementation, a new algorithm for local control of traffic flow has been developed. The analysis of
existing and newly developed control algorithms is performed. Imitating model of traffic is offered. Practical
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recommendations for improving the methods of local control of traffic flow with the use of a computer are
given.

Keywords: road traffic, modeling of road traffic, mraffic flow, local management, bottle necks, transport
detector, experimental research.

Beeoenue. OpmauM w3 myTedl  pemieHUs  TpoOJEMbl  MOBBIICHUS  3(P(HEKTUBHOCTH
(YHKIIMOHHPOBAHUS JIOPOYKHOTO JBIDKEHHSI CUMTACTCS Pa3padO0TKa M HCIOJIb30BAHWE METOJNIOB U
AITOPUTMOB JIOKAJIBHOTO aJIalITUBHOTO YIIpaBlicHHs. 3 HM3BECTHBIX alrOPUTMOB JIOKAJIHHOTO
QIaITUBHOTO YIIPaBJICHUsT HaWOoOliee TMOJHO MPOpadOTaH M TEXHUYECKH pEeali30BaH JIUIIh
QITOPUTM TIOMCKA pa3pblBOB B TpaHCIOPTHOM ToToke. OH oOecrneunBaeT 3PQGEeKTUBHOE
yIOpaBlIeHUE TPAHCIOPTHBIMU IMOTOKAMHM MPH MalbIX W CPEAHWX 3HAYCHUSX HHTEHCHUBHOCTH
IBWOKCHHSI. J[pyrue airopuTMbl paHEee pacCMaTPUBAINCH JIMIIL TEOPETHYCCKH, OIHAKO, C
MOSIBIICHUEM COBpPeMEHHbIX DOBM U BUICONETEKTOPOB TPAHCIIOPTA CTAN0 HMX IPAKTHYECKas
peanu3arsi.

COBEpIIICHCTBOBAHUE AJITOPUTMOB M METOOB aJalNTHBHOTO YIPABICHUS HAa W30JUPOBAHHOM
nepeKkpecTke OyleT CIOCOOCTBOBATh CHMKCHHIO BPEMEHH 3alIEPXKEK TPAHCIOPTHBIX CPEJCTB,
MOBBIICHUIO O€30MMACHOCTH JBUKCHUS TPAHCIIOPTHBIX CPEJICTB U TEIIEX0IO0B.

CymiecTByronife METOJbI JIOKAJTLHOTO YIpaBiICHHS. Pa3mu4aroT KECTKHE NPOrpaMMHBIC U
QJIANITUBHBIC METOJBI JIOKAJILHOTO YIpaBiieHUs. JKECTKoe MporpaMMHOE YIIPaBICHHE OCHOBAHO Ha
MIPEIIIOJIOKCHUA  CTAaTUCTHYECKOH YCTOWYMBOCTH XapaKTEPUCTHK TPAHCIIOPTHBIX ITOTOKOB.
XKecTkoe nporpaMMHOE yIpaBiICHUE CIIOCOOCTBYET CHIDKECHHIO 33JICPKKU TPAHCIIOPTHBIX CPEJICTB,
OJTHAKO, OHO HE TI03BOJISIET JOOUTHCSA AOCTATOYHOW A(P(HEKTUBHOCTH U3-3a2 BpPEMEHHOW U
MPOCTPAHCTBEHHON HEPAaBHOMEPHOCTH TPAHCIOPTHBIX M MEMIEXOAHBIX TOTOKOB. OHaKO
HaOmo/laeMoe B TEYEHHE CYTOK  W3MEHEHHE  HWHTEHCHMBHOCTH  JIBHKEHUS  TpeOyer
COOTBETCTBYIOIIETO M3MCHECHHS JUTUTSILHOCTH MMapaMeTPOB IHKJIA PEryJIupoBaHus. B mpoTuBHOM
cllydae 3aJiep>KKa TPAHCIIOPTHBIX CPEJICTB Ha W30JIMPOBAHHBIX IMEPEKPECTKaxX HEOIMPaBIaHHO
Bo3pacrtaer [1].

B coBpeMEHHBIX YCIOBHUSX OoJiee aKTyalbHBIMH CTAHOBATCS BOMPOCHI HCIOJIB30BaHUS
QJIATITUBHOTO yTPABIICHUS JOPOKHBIM JBIKeHUEM. CyTh aIallTUBHOTO YIPABJICHHSI 3aKIIF0YACTCS B
OTIepaTHBHOM pacyeTe WM KOPPEKIMH YIPABISAIONINX BO3IEHCTBUU HA OCHOBE JIAHHBIX HATYPHBIX
HaOII0/IEHUH 1 aHaIN3a XapaKTEPUCTUK TPAHCTIOPTHOTO MOTOKA.

B cymecTBytomieil npakTuke MperycMaTpUBAETCs OTICIBHOE M COBMECTHOE IPUMEHEHHE
KECTKUX MPOTrPAMMHBIX U a/IalITUBHBIX METOJIOB YIIPABIICHUSI.

PaccMoTpuM OCHOBHBIE METOJBI QJANTUBHOTO YIPABICHUS TPAHCIIOPTHBIMH TIOTOKaMH Ha
M30JIMPOBAHHBIX MIEPEKPECTKAX.

JlokasbHOE aJIaNITUBHOE yrpaBicHue. JaHHBIM MeTOa OO0BEIWHSET METOJBI YIpaBICHHS Ha
M30JIMPOBAHHOM ITEPEKPECTKEe, KOT/Ia 3arma3AblIBaHuEeM BBIPAOOTKH YIIPABIISIFOIINX BO3JCHCTBUH 10
OTHOIIICHHIO K U3MEPCHHUIO U aHAIM3Y XapaKTePUCTUK MOXKHO IpeHedpeusb [2].

CoBpeMeHHBIN TMOAXOJ K HCCIENOBAHUIO MPOOIEM yIpaBlIeHUS TPAHCIOPTHBIMU IMOTOKAMH
MpelycMaTpuBaeT IIMPOKOE HCMOIb30BaHNE MaTeMaTH4YeCKMX MeTogoB U OBM, koTopsie
WCIIONIB3YIOTCSA Il WCCIEAOBaHUs 3aKOHOMEPHOCTHU JOPOXKHOTO IBMKCHHSI W PEIICHHs 3a]ad
JIOKAJILHOTO YIIPABJICHUS HA YIUYHO-TOPOKHON ceTH. MOIeMPOBaHUIO OTBOJAUTCSI OCHOBHAS POJIb
MIPU UMHUTAIIUH TIPOIECCa JOPOKHOTO JIBUKCHHUS M ONITHMHU3AIIUN TPAHCIIOPTHBIX CUCTEM TOPOJIOB.

Bce Oonpmiee 3HaueHWE NPUOOPETAIOT HMMHTAIIMOHHBIE METOMABI HCCIEIOBAHHS CHCTEM.
CymHOCTh TaKMX METOJOB 3aKJII0YaeTCsl B HCKYCCTBEHHOM BOCIIPOM3BEACHUU PEAbHBIX
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IIPOLIECCOB C MTOMOLIBIO CIIELUAIBHO OCTPOEHHOW MaTeMaTndecko moaenu B namaru OBM. Onu
MO3BOJISIIOT, MHHYS HaTypajJbHBIH OSKCIIEPUMEHT U He Tmpuberas K CIOXKHBIM, TpPYAHO
OCYIIECTBUMBIM aHAJIUTUYECKHM HCCIIEJOBAHUSAM, OLEHHBATh 3((HEKTUBHOCTh PA3IUUYHBIX
MperoIaraeMbIX BapHaHTOB C LEJNbI0 BHIOOpAa M3 HUX HaWOoJee MPUEMIIEMOTO C TOYKH 3PEHUs
OIIpEeICNICHHOTO KPUTEPHSI ONTUMAIIBHOCTH.

HMuTanmoHnHble METO/IbI OKa3bIBalOTCA Hanbosee 3 (HEeKTUBHBIMU MPU HCCIEAOBAHUM CUCTEMbI
B auHaMuke. [l03TOMy OHUM MOTYT MPHUMEHSTHCS BO MHOTHX Cy4asiX, KOTJa HCIOJIb30BaHUE
MaTEMaTHYeCKUX METOJOB pEeUIeHHs] CTAaTUCTUYECKMX 3a/ad He TMPUBOAUT K JKEIaeMbIM
pesynbTatam. llpeaBumeHue pesynbraTa JWHAMHYECKOTO IIPOLECCa OKa3bIBaeTCs Hamboee
TPYAHBIM, KOrAa B (YHKIIMOHHMPOBAHWM CHUCTEMbl NPUHUMAIOT Yy4acTHE CilydaiiHble (DaKTOpHI.
MMeHHO B 3TUX cioyyasx MMHTALMOHHBIE METOJbl OKAa3bIBAIOTCA CAaMbIMU PE3YJIbTaTUBHBIMH.
Takum 00pa3oM, OYEHb BaKHBIM HAIPABJIEHUEM UMHUTALMOHHBIX METO/I0B B 3KOHOMUKE SIBIISIFOTCS
METOJIbI BOCTIPOM3BEJACHUS M ONTHMHU3AIMHU JUHAMUYECKUX MPOILECCOB C YyYE€TOM BIUSHUS
BEPOSITHOCTHBIX (haKTOPOB, T.€. METO/IbI CTATUCTUYECKOTO MojaenupoBanus [3].

MMuTanmoHHoe MOJENUPOBAHUE SIBISIETCS MOIIHBIM CPEICTBOM pELICHHS MpoOiieM, KOTOpbIe
HEBO3MOXKHO PEUINTh aHaauTHUecku. OHO 00J1aaeT CIeayIOIIMMH CBOHCTBAMHU:

® Tak Kak coOupaeTcsi OrpoMHBI 00beM HHGPOpPMAIUHU, TO TMOSBISETCS BO3MOXKHOCTH
BBIMIOJTHEHUS  JIETaJbHOIO aHajdu3a SBIEHUH W TPOHUKHOBEHHS B  CYIIHOCTb
UCCIIEyeMOro  Mpoliecca, KOTOpble HEBO3MOXXHBI MpPU  OOBIYHOM  HATypHOM
sKcnepuMeHTe [4];

® T[OSBJISETCS BO3MOXHOCTh IOSIBIEHUSI TaKUX SKCIIEPUMEHTOB, KOTOPbIE HEBO3MOYKHBI,
MIPOBOJMTDH HA PEATHHBIX IOPOKHBIX CETSX;

® OSBISAETCS BO3MOXKHOCTH IPOTHO3UPOBAHMS M aHAJIW3a Pa3sHOOOPa3HBIX CUTYaIUH,
KOTOPBIE MOTYT CIIyYHUThCS B OyIyIIleM, HO €llle He CIIy4allch Ha MPaKTHKE,

® JIONTOBpEMEHHbIE SBJICHMS U TPOLECCHl B pealbHOW CcHCTEME MOTryT ObITh
MIPOaHAIM3UPOBAHBI 382 KOPOTKHI MPOMEKYTOK BPEMEHH;

® BO3MOXHO OIICHUTh BA)XHOCTb OTJEIbHBIX MapaMeTpoB, YTO OOJErdyaer Cco3JaHue
TEOPETUYECKUX MOJENEH.

K ocHOBHBIM mpolieypaM UMHUTAIMOHHOTO MOJAEIMPOBAHHOTO OTHOCATCS CIIEAYIOIINE PEKUMbI
JBUKEHMSI: CBOOOJHOE JIBUYKEHUE; IBUKEHHEM 3a JIMJEPOM; YCKOPEHHOE IABUKEHME; MEepexo] Ha
COCEJIHIOIO TT0JIOCY; TOPMOXKEHHME Ha 3alpelaroliuii CUrHall CBeTO(opa; IKCTPEHHOE TOPMOXKEHHUE
nepes TOuKoil KoH(IMKTa; 30Ha epeKkpecTka; 30Ha (popmupoBanus TII.

CylecTByIOIIME aNTOPUTMBlI JIOKAJBHOTO YHPABJICHUS 3TO Ha0Op B3aMMHO YBS3aHHBIX
ITOPUTMOB  yNpABJIEHUS JBM)KEHUEM, KOTOPHI o00pa3yeT ajlropuTMHUYEcKoe obecredeHne
CUCTEMBI, COCTaBJISIOLIEE YaCTh MATEMaTHYECKOTO0 OOECIeueHUsT aBTOMATHU3UPOBAHHOM CHUCTEMBI
YOpPaBJIEHUS JBUKEHHEM, IMOCKOJIbKY KaXAbli W3 alfOPUTMOB YIIPABJICHUS SIBISIETCS OCHOBOM
COOTBETCTBYIOIIEH TEXHOIOTUYECKON IPOrPAMMBI.

B otnuune oT MHOTHX TEXHOJOTHYECKHX MPOIIECCOB aBTOMATH3allUs YIIPaBIIEHUsI CBETO(OPHOMN
CUTHaJIM3alMell Ha PpEryjJupyeMbIX IEPEKPECTKax pa3BUBANACh IIyTEM CO3/laHUs aJITOPUTMOB,
pa3pabOTaHHBIX HAa OCHOBE HH)KEHEPHOW HWHTYUIMH C MCIIOJb30BAaHMEM WHAMBUIYaTbHbIX
0coOeHHOCTeH KaX 101l peraeMoil 3a1a4u U paHee MPUOOPETEHHOTO OTIbITA.

Haubonpiiee pacnpocTpaHeHHEe TMONYYWIM Te, KOTOpble € HM3MEHEHHEM JUIMTEIbHOCTU
OTJENbHBIX TAKTOB U LUKJIA MPOU3BOJATCS MO OJHOMY M3 YETHIPEX aJTOPUTMOB PEryIMpOBaHUS:
PEryJIMpOBaHUE C KECTKUM ILUKIOM, PETYJIUPOBAHUE C OLEHKOM IJIMHBI Ouepend, PEeryJupoBaHue
10 MUHUMYMY CpeIHEN 3a1epKKu [4].

B pa6ore [5] npemmaraercs meronomnorust 3 dexkruBHoro ynpasinenus TII Ha mepekpecTke.
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TpancnopTHas cHTyalusi Ha PEryjJupyeMOM IIEPEKpPECTKE B MOMEHT BPEMEHM t OnuchIBaeTcs
BEKTOPOM COCTOSIHUS

Y () = Y, (OY, (0 ¥, (O Y, (O], (1.1)

KOMIIOHEHTa, KOTOpPOro 00O03HAYalOT YHCIIO TPAHCHOPTHBIX CPEJACTB B TEKYUIMH MOMEHT Ha
OTAENbHBIX MOAX0aX K EPEKPECTKY, ONPEeIIeMbIX KOJINYECTBOM MPUOBIBAIOLINX U yOBIBAIOLINX
TC.

Ha cocrostuue TII okaswiBacT Bo3aeiictBue ympasienue U (i), BbIOpaHHOE W3 MHOXECTBA

BO3MOXXHBIX yIpaBieHud. CnenoBaTesnbHO, B MOMEHT BpemeHu t + At cocrostaue TII v (t + At)

ONpeEeNseTCs, C OJJHON CTOPOHBI, BEKTOPOM Y (t), C IPYrOM — yIpaBJIsIOLIMM BO3IEUCTBUEM U (t) !
Y (t+ At) = f{Y (t);U (t)}. (1.2)

N3menenns cocrosHus TII XxapakTepus3yrOTCs CKOPOCTBIO M3MEHEHUS IEPEMEHHBIX COCTOSIHUS
BO BPEMEHHU U OMHUCHIBAIOTCS ¢ TOMOIIBI0 MU (hepeHIInaNIbHBIX YPaBHEHHHA

LARIONS fn{\;l(t),... Y (t),... U (t); t} , (1.3)
dt

I71€ Y » — MHOYKECTBO JAONYCTUMBIX cocTostHuM TII,

4y . ()

— CKOPOCTb UBMCHCHUS TICPEMCHHBIX COCTOSAHUAA,
dt

U, — MHOXKECTBO JIOILyCTUMBIX yIIPaBICHHUM.

Cucrema aud@epeHIrpOBAHHBIX YPABHEHUH, MO3BOJIAIONIAs CBSI3aTh JAHHBIE PETYJIUPYEMOTO
MEepPeKPecTKa M, CJIEOBATEIbHO, SBIAIONIAACS €ro AHATUTHYECKOH MOJEINBIO, 3alHCBhIBACTCS
CJIEYIOIIUM 00pa3oMm;

dN |
V.t:N (1) >0, NTm_vi(t)—si(t)ui(t), N, (0)=N/ (1.4)
t ]

rae Ni (t), Vi (t), Si (t) — coorBercTBenHO, unciio TC B ouepenu, uncio npuodsiBaronmx TC U MoTok
HACBIIICHUS 110 I1-OMY HalpaBJICHUE IBUKCHUS B MOMCHT BPEMEHH t;

Ui(t) — ympaBmstroriast pyHKIMs, TPUHAMAIOIIAS B MOMEHT BpeMeHH t 3HadeHne | npu 3emeHOM
curHasue u 0 — nmpu KpacHOM.

Pemienne ontumMu3anMoOHHOM 3aa4yd O TOMOIIBIO JAHHOW MOJENH CBOJUTCS K PEIICHUIO
CHUCTEMBI ypaBHEHHUH, YTO TPEACTABISIET JOBOJBHO CIOXHYIO 3amady. [losTomy 1memecoodpasHo
HCCIIEeIOBAaHUE CUCTEMBI, ONKMChIBaeMOl ypaBHEeHHEM (1.4) OCYIIeCTBUTH, UCTIONB3YS BO3MOKHOCTH
OBM, ¢ nOMOIIbI0 UMUTALIMOHHOI'O MOJIEIHPOBAHUS.
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B mporecce nccrnenoBaHus CleayeT, 4YTo B PeKUME pa3bes3a ouepeau Hanbosnee 3¢ (EeKTUBHBI
anroputmbl [IKO (ms maneix 3HayeHuit uHteHcuBHOCTH JBwxkeHus TC) u BCA (B obGnactu
cpennux uHTeHCHBHOCTEH nBrokeHus TC). O6mactu HanOoNbIUX WHTEHCHBHOCTEH nBrokeHus TC
Ha NEPEKPECTKE HauMEHbIIasi CPEAHs 3aJ€pyKKa COOTBETCTBYET yIIpaBieHUI0 1o anroputmy JIOO.
COBOKYIMHOCTh JaHHBIX aQJTOPUTMOB TMO3BOJISIET CO3/1aTh METOJ JIOKAJIBHOTO aJalTUBHOIO
yopasiieHus: 3(Q(eKTUBHBIA MO BCEM /AMana3oHe peallbHO HaONI0IaeMbIX WHTEHCUBHOCTEH
JBUKCHHUSL.

[Ipu 5TOM BenMuuHA OCHOBHOTO Kputepus 3¢(HEeKTUBHOCTH aJrOPUTMOB — CPEAHEH 3aePiKKU —
CBHJICTEJILCTBYET O TOM, YTO TNPUMEHEHHE JIIOOOr0 W3 pacCMaTPHUBAEMBIX «ATAlTUBHBIX»
QITOPUTMOB YJIYUlIaeT, KaK CJIEJ0BaJIO OKUIaTh, KAUECTBO PETYJIHMPOBAHMS HA H30JIMPOBAHHOM
IIEPEKPECTKE IO CPABHEHUIO C JKECTKUM pexuMoM. C poCcTOM MHTEHCHUBHOCTH IBMIKEHMS PACTET
pPa3HOCTb MEXAY BEIMYMHAMU 33JEpKEK IPU JKECTKOM M aJalNTHUBHOM YMPABICHUH, 4YTO
MOATBEPHKIAET TEOPETHYECKYI0 KOHIEMIHI0 00 3(PGEeKTUBHOCTH «aJalNTUBHBIX» aJITOPUTMOB
yIpaBIeHUS.

J1J1g MOBBIIIEHUS KauecTBa JIoKanbHOro ynpapineHus: TII akTyanbHO# sBIsieTCs 3aa4a cO3aHus
METOJIOB M aJIFOPUTMOB, obOecreunBaronx 3()(eKTUBHOE yIpaBlIeHUE BO BCEM JHaIa3oHE
M3MEHSIOIIMXCS YCIOBUM ABM)KEHUSA Ha mepekpectke. K Oonee COBEpIICHCTBOBAHHBIM METOJIaM
aIalTHBHOTO YIPABJICHUS, KOTOPbIe OBUIM BBIIIE MPHUBEICHBI, OTHOCATCS MOJEIH, ONUCAHHBIC B
pabote [6]. JanbHeliee mpakTHYECKass peaqn3alis STOW MO SIBISICTCS MCIOIb30BaHne DBM,
MO3BOJISIONIAs Ha OCHOBE AH(PEepeHIIMPOBAHHOTO IMOAX0Ja K OIEHKE mpouecca nBumxeHus TC,
BBIOpATh U3 33JaHHBIX PEXKUMOB yIpaBiIeHUs: HanOosee 3 PEeKTUBHBIN.

CeerodopHas curHaiu3anus Ha MEPEKPecTKe, YAAlEHHOM Ha CYLIECTBEHHBIE PACCTOSHHUS OT
JAPYTUX PEryJUpyeMbIX NEPEeKPECTKOB, MOXKET ObITh YNPaBIATHCS HE3aBUCUMO. ABTOpaMHM KHUTHU
«YmpaBieHue JOpoKHbIM ABrmxkeHueM» X. MHoce n T. Xamazna npennararoT ciaenyronme MEeTOIbI
ynpasiaenust [3]. AJTOpPUTMBI yNpaBiACHUS Ui HM30JMPOBAHHBIX TEPEKPECTKOB MCIAT Ha JBa
kJacca. [1epBblif COCTOUT U3 METO/I0B ONpEeNICHUs YIPABISIONINX TaPAMETPOB, T.€. IITUTEIbHOCTH
LMKJIa U pacHpeesIeHns IepUoIoB B IIpeenax LUKIIa COrJacHO cpeAHUM Xapakrepuctukam TII, B
TO BpeMsl Kak BTOpPOM KJIAacC COCTOMT M3 METOJOB IEpPEKIIOYEHHs] CUTHAJIOB CBETO(POpPOB B
COOTBETCTBUM C MTHOBEHHBIM (peasibHblil MaciiTad BpeMmeHu) nosenenuem TII. B mobom cimyuae
pa3yMHO VYOpPAaBIsATH CUTHAJAMU CBETO(GOPOB COTNIAaCHO KPUTEPHI0 MHUHHUMYMa CyMMapHBIX
3aJIep’KEK Ha NEPEKPECTKE.

VYnpasiieHne, OCHOBAaHHOE€ Ha cpeiHMX xapakrepuctukax TII. JinTenbHOCT LUKIA U
pacnpezesieHue NepuofoB BHYTPH LIMKJAa ONPEAEISAIOTCS Ha OCHOBE cpeaHuX xapakrepucTtuk TII,
MOXKHO 3aCTaBUTh ATH YIPABIAIOIIME TapaMeTpbl “OTCIECKHUBATH IOCTEIEHHOE HW3MEHEHUE
xapaktepuctuk TII B TeyeHue, ocTaBasch B paMKax MOJX0/Ja, OCHOBAHHOE Ha AMHAMUKE CPEIHHX
3HA4YEHMI.

Ha nepexpectke 0003Hauar0T YUCIIO MOJIOC IBMKEHHUS B OJJHOM HAMPaBICHUH OPOT N1 U N2, (1,

/

a,
CIIOCOOHOCTh TMOJIOCHI JBM)KCHHSI Ha JOpOrax OJIMHaKOBa W paBHA (uw ¥ HCIOIB3YIOT
Makpockonuueckyro mozaenb TII. IlpomyckHas crmocoOHOCTh Ha TEPEKPECTKE OMPENENSIIOT TI0

.02 ,0, - uHTeHCcuBHOCTH npuObITHA TC Kk mnepekpectky. IIpuHMMaloOT, 4YTO MHPOIMyCKHas

cnenytomen hopmye:
Gi= nigm (gi — L/T), (1.5)
20e L —nomepsannoe epemsi;
T — IIUTENBLHOCTD 1IUKJIA;
gi — pacrpe/ieieHue MepHoI0B B IIUKJIC VIS | —TO HANPABJICHUS ABHIKCHHUSL.

Cpennsisa 3aiep»Ka, BbIBEJICHHAS C MOMOIIbIO0 Makpockonuyeckoi moaenu (1.6):
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_(-g ) 'Tq, L a-g)'T

Wi= / : (1.6)
2(1-=p,/n)) 2(1-=p,;/n,)

rae pi, pl/ — OTHOCHUTEJIbHAsA HHTCHCUBHOCTDB, KOTOpAas ONPEACIIICTC KaK OTHOIIEHUE (i Ha (m..

3naueHust T u gi MOTYT ObITh Hal/IEHbI CIEAYIOUUM 00pa3oM:

T=z—-— —— 1.7)
P, P,
1_7_7
Ill nZ
1
g = —(+ 2Py (1.8)
2 n n

VrhpaBnenue OCHOBaHHO Ha ¢akTudyeckoM TmoBeaeHun otaenbHbix TC. JlocTuxkenue
BBICOKOA()(DEKTHBHOTO HCIIOIB30BAHUS IEPHOJAa TOPCHHS 3€JICHOTO CUTHAjJa BO3MOXKHO ITyTEM
MEPEKITIOYCHUST CHTHAJIOB  CBETO(OPOB  COTIACHO  (PAKTUYECKOMY TOBEJCHUIO  Ka)JIO0TO
unauBuayansHoro TC [3].

Ocnosnas uacme. B naHHON paboTe mpeiaraeTcss MMHUTALMOHHAS MOJENb PETYJIHMPYyEMOro
nepekpectka. CBeToopHas CUTHAIM3ALMs Ha IMEPEKPECTKE MOXKET YNpPaBIATHCA HE3aBUCHUMO.
AJTOpUTMBI YIIpaBJICHUS Ui W30JMPOBAHHBIX MEPEKPECTKOB COCTOAT M3 METO/IOB MEPEKIIIOUEHUS
CUTHAJIOB CBETO(OPOB B COOTBETCTBUU C MIHOBEHHBIM (pealibHbII MaciiTad BpeMeHH ) OBEIEHUEM
TPAHCIIOPTHOI'O MOTOKa. B 000M citydae pasyMHO YNpaBisThb CUTHalaMH CBETO(OpPOB COTJIACHO
KpUTEPUIO MUHUMYyMa CYMMapHbIX 3a/I€P>KEK Ha MEPEKPECTKE.

JlocTukeHre BBICOKOA((PEKTUBHOTO HCIOJIB30BaHMUs TEPHOAA TOPEHHs 3€JIEHOr0 CHUTHaia
BO3MOXKHO corjacHo (akrtuyeckomy mnoBeaeHuto TII. [lng peanusanuu JaHHOTO aJrOpUTMa
MCMOJb3YETCs] BOBMOXKHOCTh PabOTHl C MOMOIIBIO MEPCOHATBHBIX KOMIBIOTEPOB, pabOTAONUX B
peasbHOM MacuITabe BpEMEHH.

PaccmoTpum anroputm MoJenupoBaHus padoThl MepeKkpecTKa. JJaHHbIM aaropuT™ UCIIONIb3YeTCs
Ha BCEX HAIPAaBJIEHUSAX JBM)KEHUS MepeKkpecTka (0OBIYHO YeThIpe MOAX0/1a), MPOUCXOAUT C MOTHON
ajanranuei K TpaHCIOPTHOMY CIIPOCY.

Bpemst monenupoBanusi pa30uBaeTcsi Ha TaKThl PaBHOW JIMTENbHOCTH, KOTOpPbIE BBHIOMpAIOTCS
TaKUM 00pa3oM, 4TOOBI BEpOSTHOCTh NpuObITHs onHoro TC B cocraBe I-i Ipymibl B TEYCHUE
BBIOPAHHOTO MTPOMEKYTKA BPEMEHHU.

B xome Takra MOAENMpPOBAaHUS B 3aBUCUMOCTH OT McXoAa posbirpbima npuOsitus TC mo
KaX/JI0My HalpaBJICHUI0 M3MEHSAIOTCS CIEAYIOIIME KOHTPOJMPYEMbIE IMapaMmeTpbl paboThl
MIEPEKPECTKA:

1) konmuuectBo TC B ouepeny;

2) konnuectBo TC, mpoexaBIINX 3a 3€J€HbIN CUTHA CBETO(Opa;

3) uncno, odciayxeHHsix TC;

4) cpenHsis 3a/IEpKKa;

Crenyer cka3aTh, 4TO B 3aBUCUMOCTH OT Xapakrepa npuObitust TC K nmepekpecTKy JTUTeNTbHOCTh
nepro/ia ropeHus 3eneHoro curHana G numeer MUHUMaIbHYI0 Gm 1 MakcuManbHyio Gv BETUYHHBL.
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JUTUTENbHOCTh TEePHOAAa TOPEHHUS 3E€JIEHOT0 CHUTHala TapaHTUpoBaHHO paBHa Gm , a 1o
HCTEUYEHUU JTOr0 BpEMEHM B ciywae perucrtpauuu TC TalimepoM BpeMsl IEHCTBUS Iepuoja
YIUIMHSIETCST Ha HeOOJIbIION MHTepBal, BenumuuHoi dop u. Kaxmoe cpabarbiBaHue TaiimMepa B
MEPUOJT TOPEHUS 3€JICHOT0 CUTHajla YUIMHSET ero, HO He 0ojiee 4eM JO MOMEHTa MaKCHMaJIbHON
BennurHbl Gy . Ecim 3a BpeMsi ouepeqHOro yIMHEHUs], T.€. 32 nHTepBai dop U, TalMep TaHHOTO
HanpasieHus He 3apeructpupyer TC, TO 3eJeHbI CUTHAI CMEHSIETCSl Ha KPACHBIA 4epe3 JKeNThIMN.
ITpu 3TOM AMKTYyeT HEOOXOAUMOCTh OTPAHUYEHUS AJUTEIBHOCTH 3TOr0 NepHuoja MUHUMAIBHOW U
MaKCUMaJIbHOW BEIMYMHAMH, YTO FapaHTUPYET BO3MOXKHOCTh 0€30I1aCHOr0 MepecevyeHus npoesxen
YaCTH MEUIeX0JaMH U TIPEAOXPaHsIeT OT NOABICHHS Yepecuyp JUTMHHBIX IIUKIIOB PETyIUPOBAHHMS.

B npemiaraemoii mporpaMme IpUHSTHI CIIEAYIONINE YCIOBHBIE 0003HAYCHHS:

T — Bpems HAOMIOACHHS,

t — BpemMs BHYTpH Iepuojia HaOIIOICHYS,

T — WHTEpBAJI TaiiMepa, K COOBITHIO KOTOPOTO TPHUBS3aHA TOIYYEHHE CIyYalHBIX YHCEI
(nosisnenne TC);

11 MHTEpBAJ TaiiMepa, K COOBITHIO KOTOPOTO MPUBSI3aHO MEPEKIIOUEHIE cBeTO(Oopa, HHTEpBaI
KOTOPOT'O MEHSIETCS B 3aBHCUMOCTH OT Yuclia ocTaHoBUBIIHXCS TC;

T gr — MHTEPBAJL, ITM KOTOPOM TOPUT 3€JICHBIN CUTHAI cBeTo(dopa;

T red — MHTEPBAJI, TM KOTOPOM FOPUT KPAaCHBIN CUr'HAJ cBeTO(Opa;

T yel — MHTEPBAJI, IM KOTOPOM TOPUT XKEJIThIA CUTHAI CBETO(Opa;

T o— MUHMMAJIbHbIM HHTEPBAJI, IPU KOTOPOM I'OPUT KPACHBIN WIIN 3€JI€HBIH CUTHAJ CBETO(Opa;

Dop — momonHHUTENbHOE BpeMs, KOTOpOE IMepepacipeneisseTcss BHYTPH LUKIA PEeryIUpOBaHHS
MEX]y TaKTaMH;

SV1 - cetodop mepBoro moaxona;

SV2 — cBerodop BTOPOTO MOIX0AA;

SV3 — cBeTohop TpeThero nNoaxoaa;

SV4 — cBetohop yeTBEpTOro MOAX0/4;

Ai (i=1 .., 4) — yucno TC, MOABUBIIKXCS HA I-TOM ITOAXO/IE;

Zi (i=1,.., 4) — uncno TC, 0CTaHOBHBIIUXCS Ha I-TOM TOAXO/IE;

Pi (i=1,.., 4) — uareHcuBHOCTH ABrKeHUs TC.

Pe3zynomamor mooenuposanus. Ha ocHOBe aHanm3a CYIIECTBYIONIMX AJITOPHUTMOB JIOKATBHOTO
ympaBieHuss Oblla paszpaboTaHa M MpeIoKEeHa TMporpaMma, MoOenupylomas padbory
PETyIHPYEMOro epeKpecTKa.

[IporpaMmMa cOCTOUT M3 ABYX YacTei: mepBasl 4acTh UMUTHPYET padboTy cBeTodOpOB, a BTOpas
4acTh COJEPXKUT 4YEeThIpe TeHepaTopa WHTEHCUBHOCTU JBIDKEHUS TPAHCIOPTHBIX CPEICTB Ha
MOX0JIaX K MEPEKPECTKY, B 3aBUCUMOCTH OT MCXOJHBIX JAHHBIX, U alTOPUTM, OCYIIECTBIISIOMINN
KOPPEKIMIO TMapaMeTpOB CBETO(OPHOTO pEryiupoBaHHs. B KauecTBe HMCXOIHOTO TEpPEKpecTKa
BbIOpaH YETHIPEXCTOPOHHUM MEPEKPECTOK C JBYXCTOPOHHUM JIBHIKEHUEM, NMPU ITOM YHCIIO TOJI0C
Ha I0oAX0Jax B pacuc€T HE MNPHUHUMACTCA. B kauectBe HUCXOJHBIX JaHHBIX HWCIIOJb3YCTCA:
MNPUBCACHHAA HWHTCHCUBHOCTHL ABMIXKXCHHA TPAHCIOPTHBIX CPEACTB Ha MNOAXOoAax, IJIUTCIBHOCTH
TaKTa MOJCIIMPOBAHUA, BpEMA MOACIUPOBAHHA, MUHHMAJIbHAd W MaKCUMaJlbHasA TJIHUTCIBHOCTH
OCHOBHOTO TaKTa.

[Tocrme 3amycka mporpaMMbl Ha JKpaH BBIBOJUTCS TJIAaBHOE OKHO, KOTOpPO€ MPHUBEACHO Ha
pucynke 1. JlaHHOe€ OKHO COJEpKUT HWHPOPMAIMI0O O YK€ TMPOBEIEHHBIX IMpoleccax
MOZCIIMPOBAHUS, 4 TAKIKC KHOIIKH, IMO3BOJIAIOIINUC BBIBECTU OTHYCT, rpa(bm(, Ha4dyaThb BBOJ NCXOOHBIX
JaHHBIX WIH BBIUTH U3 TiporpaMMel. [lociie HaxkaTust Ha KHONKY «HOBBII» TOSBISIETCS OKHO BBOJIA
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HCXOJAHBIX OAHHBIX, I'IC MMporpamMma npeaiaracTt mojab30BaTC/It0 BBCCTU JIIUTCIBHOCTU OCHOBHBIX U
MNPOMCIKYTOYHBIX TAKTOB, MAKCUMAJIbHOC YBCIWYCHUC NJIUTCIIBHOCTH OCHOBHBIX TaKTOB,
AJATCIIBHOCTL  II€pHUOoAa HaGJIIOZ[GHI/IH, IJIUTCIIBHOCTL TaKTa MOJACIIMPOBAHUSA, W 3HAUCHUA
HpHBGI{CHHOﬁ HHTCHCUBHOCTHU ABUXKCHHUA TPAHCIIOPTHBIX CPCACTB HA MOAXO0JaX K HCPCKPCCTKY.

4 NepekpecTok: MOAEAMPOBAHHE

01 | 360 | 420 | 480 | 370 ﬂ
0.1 | 420 | 150 | 260 | 370
01 [ 520 | 140 | 360 | 470
01 | 620 | 147 | 268 | 146
o1 p1z0 )14 a2 | 3N

Hafin21 0516/03 04:35:45
Hafin23  [0518/03 05:41:08
Hafin24 05/26/03 03:41:56
Hafn24 0552703 12:11:04
Hafn27 0512703 12:23:27

ka2 (M
— M = L2 b2

THET;

(SR

i Hogkil

AT

[ BLixog

Pucynok 1 — I'maBHOE OKHO pOrpamMMmBbl

[Tocne 3aBepiieHHs] BBOJIa UCXOJHBIX JAHHBIX HEOOXOIUMO HakaTh Ha KHONKY «Ilyck», mocine
Yero HEMOCPEACTBEHHO HAYHETCSl MPOLECC MOJIEIMPOBAHUS, KOTOPBIM INPOTEKAET B pealbHOM
BpEMEHH (B 3aBUCUMOCTH OT JJIMTEIBHOCTH TaKTa MOJECIHUPOBAHMS) U OTOOpa)KaeTcsl Ha SKpaHe.
[Tocne 3aBepieHNs MOAETUPOBAHUS pabOTHI PETYIMPYEMOro IMepeKpecTKa nporpamma GopMHUpyeT
OTYET, COACPIKAIINN Pe3yIbTaThl MOJCTUPOBAHHS U TPaPUKH.

3axnouenue. COBpEMEHHbIE TEMIIBI  aBTOMOOWJIM3ALMM  OINpPENEeNII0T  HEOOXOIUMOCTb
COBEPILIECHCTBOBAHUS METOJOB JIOKaJIbHOrO ymnpasieHuss TII, B TOM 4muciie M Ha IEPEKpPECTKeE.
[IpakTHueckoe NMPUMEHEHHE B HACTOSIEE BPEMS NMOJYYWIM METOJbI, PEATU3yEMBbIE C MOMOIIBIO
QITOPUTMOB MPOrPAaMMHOIO YIIPABIEHUS W alrOpuTMa moucka paspeiBa B TII, nmeronme y3kuii
nuanasoH 3 (QEeKTUBHOTO UCIIOTH30BaAHMUS.

JI1s1 TOBBIIIEHHS Ka4eCcTBA JIOKAIbHOTO yripasieHus TII akTyansHOU sABIsE€TCA 3a7a4a CO3AaHUS
METOZIOB U alrOpUTMOB, oOecrmeuynBaromuX 3()(EKTHBHOE YIpPaBIEHHE BO BCEM JMAra30HE
M3MEHSIOIIMXCS YCIOBUN IBMKEHUS Ha nepekpecTke. HeoOxoaumble MpenoChTIKN MPaKTHYECKON
UX peanu3anuuu — ucnoiabzoBanue OBM mnporpamMuoil noruku. Ilpumenenne 3BM nozBosnsier
MCIOJIB30BATh AITOPUTMBI, peanuzytomue yrnpasienue TII B peaqbHOM MacuiTabe BpEMEHH.
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AHanTUTHYECKUN TOIXOJ K HCCIICTOBAHHIO METOJOB M aJITOPUTMOB JIOKAJIBHOTO YIPaBIICHUS
BBI3BIBACT 3HAYUTENBHBIC TPYJHOCTH, TOITOMY TMPEAIaraeTcs HWMHUTAIMOHHAS  MOJECIb
HeonHopoanoro TII Ha mepekpecTKe ¢ aJaNTUBHBIM YIIPABICHUEM, KOTOPAs MO3BOJISIET aeKBATHO
OIHCATh MPOIECC TOPOKHOTO JABHKCHUS.

O0o0meHre pe3yIbTaTOB MMUTAIIMOHHOTO MOJICIIMPOBAHUS ITO3BOJIMIIO BBISIBHTH MO KPUTEPHUIO
TPAHCIIOPTHOM 3aJlep)KKKW oOjacTu Haubosiee dS(PPEKTUBHOTO NPUMEHEHHS pa3pabOTaHHOTO
ATOpUTMA. DKCIIEPUMEHTAILHBIC HCCIICIOBAHUSI TOATBEPIWIA BBIBOJBI, TIOJYYCHHBIC TIPH
MOJICJIMPOBAHUH TPOIECCOB aJAlTUBHOIO YIpaBJieHUs. BakHBIM 3TalloM B peEIICHHE 3aladd
OpraHM3aly ONTHUMAIBLHOTO yrpaBieHus TII B ycloBHSX WHTEHCHUBHOTO JBMKEHHS IO YIUIAM
TOPOJIOB SIBJISICTCSI HAXOXKICHHUS HAWIYYIIETO pPEXUMa PEryJupoBaHUs Ha HW30JHPOBAHHOM
nepekpectke. M kak ObUTO BBINIE CKa3aHO, YTO AQHAIUTHYECKOE MOJICITHPOBAHKE IMO3BOJISCT
HaXOJUTh JIWIIb MPUOIMKCHHOE PENICHHE 3a7a4d, 2 UMHUTAIIMOHHOE MOJICIIMPOBAHKUE ITO AHAJIOT
AKCIIEPUMEHTAIBHBIX UCCIICIOBAaHU, KOTOPBIA HE TPeOyeT CO3MaHusl CIEIUATbHBIX YCTAHOBOK IS
UCCIIC/IOBaHMsI, OH O00eCHeunBaeT MPOCTOTY, OINEPATHMBHOCTh M HE3HAYUTEILHYK) CTOMMOCTB
uccnenoBauii. C TOMOIIBI0 WMHTALMOHHOTO MOJICIIMPOBAHUS MOXKHO IPOAHAIM3UPOBATH
(YHKIIMOHHPOBAHUE PEATbHBIX CUCTEM B YCIIOBHUSX, HEJIOCTYITHBIX HATYPHOMY 3KCIIEPHMEHTY.

Hcnonp3oBaHue alropuTMOB M METOJOB aJalTUBHOIO YIPABJICHUS HA H30JIMPOBAHHOM
nepekpectke OyneT CrHocoOCTBOBaTh CHIDKEHHIO BPEMEHH 3aJepKKH Ha  TEPEKPecTKe
TPAHCIIOPTHBIX CPEJICTB W IOBBIIICHUIO OE30MaCHOCTh JBM)KCHUS TPAHCIOPTHBIX CPEACTB U
nemexonoB. VHBIMH CIOBaMH, WHHOBAIMOHHBIM IOAXOX K COBEPIICHCTBOBAHUIO METOJOB W
QITOPUTMOB yTIPABIICHUS JTIOPOKHBIM JIBIDKEHUEM SIBIIICTCS BHEAPEHUE CHUCTEMBI B IICJIOM, KaK
nanpumep «SMART-trafficy.
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Ob OPTAHU3ALIMNA HOPMHUPOBAHUS BOAONIOTPEBJIEHUS U
BOJOOTBEAEHUSA HA ITPEAITPUATUAX YEPHOU METAJLITYPI'UN

BaiimyxamoeroB A.A.%, Ammpsies K.I11.}
Kazaxckuii HAYUOHAILHBIU UCCNe008ameNbCKUNl MeXHUYECKUU YHUgepcumem

um. K.U. Camnaesa, Anmamui, Pecnyonuxa Kazaxcman
e-mail: asset.baimuhambetov@mail.ru

B cmamve paccmompenvl  ocnoenvle yeau HOpmupoeamus 600onoavzoganus. Chopmyruposansi
OCHOGHbBlE MPeb08anUs K HOPMUPOBAHUIO 8000NOMpPeONIeHUs. U 80000MEE0eHUs 8 NPOMBILUIEHHOCIU YEPHOLL
memannypeuu. Onucanvl 3a0a4u  NOO20MOBUMENbHBIX paOOM N0  6HEOPEHUI0 CUCEMbl  MeXHUKO-
9KOHOMUYECKUX HOPM U HOpMamueos Ha npeonpusmuu. Takoce yKazauvl manvt HeOOXOOUMBbIX
Meponpusmuil no payUOHANLHOMY UCHOAb30BAHUIO U OXpaHe 600HbIX pecypcos. I[Ipusedenvi 3nauenus
OaHHBIX Meponpuamuil 01 CcoKpaweHuss eodonompebienus Ha npednpusmuu. Onucamo npouzso0CmEo
acene3nozo konyenmpama npeonpusmus TOO «lronConcentrateCompanyy. Paspabomanwi yoenvhvie
HOpMbl  800OnOmMpebNeHUss U 80000mMEedeHus Ha  eOunuyy npooykyuu  npeonpuamus  TOO
«IronConcentrateCompanyy.

Kniouesvie cnoea: opeanuzayus — HOpMUPOBAHUS,  NEPCOHAL  800ONPOBOOHO-KAHANUZAYUOHHOO
X0351Cmed, HOpMbL U HOPMAMUBLL, B0OHbIU OANAHC, NAAH MePORPUAMUL, PAYUOHAIbHOE UCNONb308AHUE,
3amMKHymble becCmouHble cucmembl 6000CHAOHCEHUS.

Maxkanaoa uezizei maxcamol Hopmanay cy nandanrauy xapanosvl. OHepracioi Kapa memannypeus Hezisei
Mananmap HOpMAay cy MmymolHYOblH JHCaHe Cy OYpyobly MYAHCOIPbIMOANEaH Koubliamuli. Kacinopwinoa
0atibIHObIK, MEXHUKANbIK-DKOHOMUKATLIK HOPMANAP MeH HOPMAMUSMeEpP HCYMbICTHAPBIHbIY JHCYUEeCiH eHei3y
ootiviHwa minoemmep cunammanear. Conoati-ax, KezeHoepi OOUbIHULA KANCeMMI iC-uapanapoblly Ymvimobl
natoanany Haue ¢y pecypcmapvin Kopeay kepcemineet. Kacinopvinoa cyowl naiidanrauy azaumy ywin 6ap
ic-wapanaposl  manvizel  KeamipineeH. Kacinopwinoa cyovl mymwsiHyObly KblcKapybina MaHi. Temip
xoHyenmpamoin kacinopust « lron Concentrate Company » JKIIC endipy cunammanean. «lron Concentrate
Company» JKLIC xacinopuin Gipricine oHimM yaecmiK HOPMALApvl Cy MYMbIHY JHCIHe Cy OYPY 23IpaeHoi .

Tipex co30ep: YiivimOacmulpy HOPMANAy, €y KYObIpbl-Kapi3 wiapyauibliviebl NepCOHANbl, HOPMAnap MeH
HopMmamuemep, €y Oanaucwvl, IC-WaApalap HCocnapsl, YmelMObl HAUOAAAHY, MYUbIK A2bIHCHIZ CYMEH
AHCADOBIKMAY HCYUECIH.

The primary purposes of setting of norms of water consumption are considered in the article. The basic
requirements are set forth to setting of norms of water consumption and wastewater in industry of ferrous
metallurgy. The tasks of first-minings are described on introduction of the system of mtechnical and
economic norms and norms on an enterprise. The stages of necessary events are also indicated on the
rational use and guard of water resources. Necessity of everyday control after implementation of norms on
an enterprise. Values over of these events are brought for reduction of water consumption on an enterprise.
The production of ferrous concentrate of enterprise of LLP «Iron Concentrate Company» is described. The
specific norms of water consumption and wastewater on unit of products of enterprise of LLP «lron
Concentrate Company» are worked out.

Keywords: organization of setting of norms, personnel of plumbing-sewage economy, norms and norms,
water balance, plan of events, rational use, internal-drainage close system of water-supply.
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Beeoenue. Opranuzanusi HOpMUPOBAHUS BOJIONIOTPEOICHHS M BOJOOTBEICHUS Ha MPEANPUATHSIX
BXOJUT B YHCIO OCHOBHBIX OOS3aHHOCTEl TMepcoHajga BOJOMPOBOJIHO-KaHAIN3AIIMOHHOTO
xo3siictBa.  [IpaBuiibHO  MOCTaBlieHHAss CHCTEMa HOPMHPOBAHUS  BOJOMOTPEONCHHUS U
BOJIOOTBE/ICHUS SIBJISIETCS OCHOBOM /ISl pa3paboTKU MEPONPUATHI 110 SKOHOMUU M OXPaHE BOJHBIX
pPECypCcoB, YIIYUIICHHIO HCIIONb30BaHUS HE TOJBKO BOAONPOBOJAHO-KAHAIU3AIMOHHOTO, HO U
MIPOU3BOJICTBEHHOTO O0OpPYMOBaHUS, YTO B KOHEYHOM CYETE MPUBOAWT K CHIDKEHHUIO 3aTpaT Ha
BBIITYCKH OCHOBHOUW MPOAYKIIUU TIPEITPHUSITHS.

['maBHass 1enh HOPMHUPOBAHHS BOJOIMOJIB30BAHMUSI COCTOMT B pPa3padOTKe TEXHUYECKH U
HSKOHOMHMYECKH OOOCHOBAHHBIX HOPM pacxoja BOJbI Ha OTAENbHbIE MPOU3BOICTBEHHBIE ONEPALUU
MIPOLIECCHI, ACTATN U U3AEIHSL.

OcHosnas yacms. B cBoel TOBCEIHEBHOW NPaKTUYECKOW paboTe MEepCoHal BOAOMPOBOIHO-
KaHaJTU3allMOHHOTO XO3SICTBAa HCIIOJIb3YyeT HOPMBI BOJIOINOJIB30BAHMSI B KAa4€CTBE TEXHHUECKOM
0a3bI IS

a) TUIAHUPOBAHUS BOJOCHAOKCHHMSI M BOJOOTBEICHUS Ha TMPEANPUATAU W aHaIHW3a
WCIIOJIB30BaHUS BOJI;

0) pa3pabOTKH TUTAHOB OPTraHU3AIMOHHO-TEXHUYECKUX MEPONPUATHN MO SKOHOMHHM M OXpaHe
BOJI U OIICHKH ()aKTUYECKOTO BBITIOJHEHUS pa3paOb0TaHHBIX IUIAHOB,;

B) OLIGHKM paboOThI MEpcoHania B OOJIACTH MCIOIb30BAHUS M OXPaHbl BOJ M MPEMHUPOBAHUS
pabouynx W WHKEHEPHO-TEXHUYECKUX pPAOOTHHKOB 3a JOCTHTHYTYIO HKOHOMHIO CBEXKEH X
CHIDKEHHE cOpoca 3arpsi3HEHHBIX CTOYHBIX BOJI.

OcHoBHbIE TPeOOBaHUS K HOPMUPOBAHHUIO MOTYT OBITH CHOPMYIUPOBAHBI CIEAYIOMIUM 00pa3oMm:

1. Hopmbl BOJOMONB30BaHUSI TIPU3HAHBI OTPa)XaTh MPOTPECCUBHBIN YPOBEHBb HCIOJIb30BaHUS
BOJIbI, COOTBETCTBYIOIIUI HOBEHIIICH TEXHOIOTHU U OPraHU3alluU MPOU3BOJCTBA U BOJOOXPAHBI.

2. Cuctema HOPMHUPOBAHHS PACXOJOB BOJBI TMOJJICKUT YBSI3KE C CHUCTEMOM IJIAHUPOBAHUS
OCHOBHOTO MPOU3BOJICTBA U C CUCTEMOM XO35MCTBEHHOT'O PYKOBOJICTBA MPEATIPUSTHEM.

3. CucreMa HOPMHUPOBAHUS PACXOJOB BOJABI JOJDKHA OBITH COTJlacOBaHa C CHUCTEMOH yueTa
pacxoI0B BOAbI HAa HY>K/Ibl OCHOBHOT'O MPOU3BOJICTBA.

4. HopMupoBaHHeM pPacXoJI0OB BOJbI HEOOXOJUMO OXBAaTUTh BCE YYAaCTKH IMPOU3BOJICTBA, HO
cTenenb nuddepeHIpoBaHUsS U TOYHOCTh HOPM JIOJDKHA 3aBHCETh OT TOTO, KaKOB YJIEIbHBINA BEC
JAHHOTO TTPOM3BOJICTBEHHOTO YYacTKa B BOJIHOM OallaHCe MPpEeANpUsITHS (3aBOIa).

5. CTpykTypa HOPM BOJIOTMONIL30BaHUS, TIPEACTABIISIIONIAS COOOM TIEpeUeHb BCEX CTaTell pacxoja
BOJBI HA TMPOM3BOJCTBO JAHHOTO BHAA MPOAYKIIUU, JODKHA YCTAHABJIMBATHCSA, WCXOMS U3
crenu(pUKN OpraHu3aIii ¥ TEXHOJOTUH TIPOU3BOICTBA JAHHOTO BHUIA MPOIYKIIUU, U3 XapaKkTepa 1
Ha3HA4Ye€HHs] HOPMBI, M3 YCJIOBHH IOJIHOTO OXBaTa BCEX CTared pacxoaa BoAbl. PoicTBeHHBIE
MPENNPHUATHS TOJDKHBI UMETh €IUHYIO CTPYKTYPY HOPM MOTPEOICHUS.

6. Hopmbl BOAOIONB30BaHUS TMOJIECKAT NEPUOJUYECKOMY IMEPECMOTPY M YTOUYHEHHMIO B
COOTBETCTBUM C MEHSIOMIMMUCS YCIOBUSMU NPOU3BOJACTBA HOMEHKIATYPbl aCCOPTUMEHTA
BBIMTYCKAaeMON MPOAYKIIUU, KA4eCTBAa CBHIPhS M MaTepwalioB W T.A. llepecMOTp yaenpbHBIX HOPM
MOXET BBIPAXATHCS KaK B CTOPOHY UX YMEHBIIICHHUS, TaK U B CTOPOHY UX YBEIUUYCHUSI.

HopmupoBannio BomomoTpeOIeHUsT M BOJOOTBENCHUS JOJDKHA TIPEIIICCTBOBATh Cepbe3Has
MOATOTOBUTENbHAST Pab0OTa, K Y4YaCTUIO B KOTOPOH JOJDKHBI OBITH TMPHUBICYCHBI HE TOJIBKO
CAaHTEXHUKHU W YHEPTETUKH, HO U TEXHOJIOTH TIPEANPUITHIA.

3amadeil MOArOTOBUTEIBHBIX PA0OT MO BHEAPEHUIO CUCTEMBI TEXHHUKO-3KOHOMHUYECKHX HOPM U
HOPMAaTUBOB Ha MPEANPHUSATHU SBISETCS OXBAT MPOU3BOJCTBA HOPMATH30BAHHBIMH BOJHBIMU
XapaKTepUCTHKAMU U COCTaBIIEHHUE IUIAHA KOHKPETHBIX MEPONPUATHH M0 PANHOHAILHOMY
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MCTOJIB30BAHUIO M OXpaHE BOJHBIX PECypcoB. DTy paboTy uUpe3BBIYAWHO KeNaTeIbHO YBS3aThb C
paboToii Mo nmepecMoTpy TEXHOJIOTHUECKUX MPOIIECCOB ¥ MHTEHCU(HUKAIIMHA TPOU3BOJICTBA.

[Ipumepnass mporpamma pabOT IO OXBaTy IPOU3BOJCTBA BOJHBIMH XapaKTEPUCTHKAMH H
COCTABJICHUIO IUIaHA MEPONPUSATHA IO PAlMOHATHHOMY HCIOJb30BAaHUI0 M OXpaHE BOJHBIX
PECYpCOB BKJIIOYAET B CEOS CICIYIONINE Pa3aeibl (3Tarmbl paboTh):

* IIpoBenenue ob6mero oOcienoBaHUs  BOJOMPOBOJHO-KAHAIM3AIMOHHOTO  XO3SHCTBA
MPENNpHUSATHs U COCTaBJIEHUE OOILEro IUlaHa MOATOTOBUTENBHBIX PaboT, NETAlM3UPOBAHHOIO B
CpOKax, JTUIaX U OTJCJIbHBIX MEPOIPHUSITHH.

31ech B MEPBYIO OYEpEb UMEETCS B BHIY OOCIEAOBAaHHE CHCTEM Yy4eTa MPOU3BOACTBEHHOU U
CTOYHOM BOJBI C TOYKH 3PEHUSI UX COOTBETCTBHS TPeOOBaHUAM U (HEPEHIIMPOBAHHOTO KOHTPOIIS
3a BOJOINOTPEOICHNEM U BOJAOOTBEJICHUEM Ha OTJAENbHBIX yyacTkax. CocTaBiIeHHE HA 3TOW OCHOBE
HEOOXOJMMBIX M3MEHEHHH B CXEMax ydera M J0000pYJOBaHUS CHUCTEMBI ydeTa NpuOOpaMu
KOHTPOJIS U y4eTa B Mepy KOHKPETHBIX BO3MOKHOCTEH MPEANPUATHSI.

* BropbiM MOMEHTOM 3TOro 3Tama paboT ABIsSETCS 00CIeAOBaHHE TEXHUYECKOTO COCTOSTHHS
CaHTEXHUYECKOrO0 O0OpYJIOBaHMs, CETEBOTO XO3SICTBa, PETYIHPYIOIIMX EMKOCTeM M T.I. U
BBISIBJICHHE HA 3TOM OCHOBE HCTOYHHUKOB M3JIUIIHUX MOTEPH BOJIBI.

* TpeTbuM Ba)KHBIM MOMEHTOM SIBJISIETCS aHAIN3 (AKTUYECKUX BOJHBIX 0aJaHCOB MPEANPUATHS
B CBSI3H CO CTPYKTYPOH TEXHOJOTHYECKUX MPOIIECCOB HA Pa3HBIX y4acTKax MPOU3BOACTBA. B urore
3TOH paboThl JOJKHBI OBITh YCTaHOBJECHBI YYacTKH MPOM3BOJCTBA, HMEIOIINE HAMOOIBIINNA
yCTbHBII BeC B MOTPEOJICHUH U OTBEACHUHM BOJBI, & TAK)KE YYACTKH, TIC 3aJ0KEHBI OCHOBHBIC
pe3epBbl BO3MOKHOTO COKpAIEHHsI pacxoja BOAbI M cOpoca CTOYHBIX BOJ 33 CYET YIIyYLICHHUS
TEXHOJIOTUHU U OpraHU3aluy MPOU3BOICTBA.

B pesynbraTe mpoBeneHHOro OOCHeA0BaHHS HEOOXOIMMO PEHIMTh psifl BaXKHBIX BOIIPOCOB,
CBSI3aHHBIX C MPOBEJICHUEM AaJbHEUIINX paboT, @ UMEHHO:

a) Kakue Omepaluud M Y4YacTKU MPOM3BOACTBA (OTHAEIbHBIC arperarbl, Mepeienbl) B CUIY UX
BOJIOEMKOCTH B COBOKYITHOM IPOM3BOACTBEHHOM IIPOIIECCE TOJKHBI OBITh TIOJBEPTHYTHI Hanboee
MOJTHBIM HICTIBITAHUSIM KakK C BOJOXO3SWCTBEHHOH, TaK M C TEXHOJIIOTHYECKOH CTOPOHBI, H
o0ecTieYeHbl OTACNBPHBIM YYE€TOM BOJBI. A TakXKe YTO KOHKPETHO JUIS 3TOr0 HEoOXoaumo (T.e.
KaKHe JIJIsl 3TOT0 MOHA005TCs MPUOOpPHI, KaKie MOTPeOYIOTCS MEePEAETKHA CXEMBI U T.11.);

0) KakHe Y4acTKH IMPOU3BOJACTBA B CHIY MX MaJOil BOJIOEMKOCTH M MEHbIIEH 3HAaYMMOCTH
MOTYT OBITh MCCJIEI0OBaHbI 00jee YIPOIIEHHO U OXBAaU€HBI TPYIIIIOBBIM YUYE€TOM PacXo/l0B BOABI. A
TaKXe 4To JJIsi 3TOr0 HEOOXOAUMO (T.€. Kakue OTAeNbHBIE 3aMephl Ul 3TOr0 NOTPeOyIoTCs, KaKkue
MaTepuagbl MOTYT OBITh WCIONB30BAaHBI JJIS TMOCTPOCHHUS TPYIIOBBIX XapPAKTEPUCTUK M KaKue
JAHHBIE JIJIS1 TOTO MOTPEOYIOTCS  T.11.);

B) KakWe yJacTKH MPOHM3BOJICTBA BBUIY HEBO3MOXKHOCTH OPTaHHM3AINHU CIICIHATBLHBIX 3aMEPOB
M OCYIIECTBICHUS AU(PPEpESHIMPOBAHHOTO y4eTa Ha JaHHOM JTare JOJDKHBI OBITh OXBaueHBI
pacyeTHBIMH METOJIAMH IIOCTPOSHHUS BOJHBIX XapaKTEPUCTHK, W KaKWe JaHHBIE ISl JTOTO
noTpeOyroTCs u JIp.

[Ipu pemeHun paccMaTpUBaeMbIX BOIPOCOB HEOOXOJUMO HMCXOIWTH OT  peajbHBIX
BO3MOKHOCTEH Ka)kKJJ0r0 MPEINpUATHS B OTHOILIEHUH HE TOJIBKO HAJMYUS HEOOXOIUMBIX MPUOOPOB
yueTa ¥ KOHTPOJIs, HO U MEepCOHaa, KOTOPBIH MOKET ObITh BBIJIENIEH IS IMPOBEIEHHS ATUX paldoT.
B »TO#f cBsA3M B MmiaH INEpBOHAYAIBHBIX pPabOT, OYEBHUIHO, HEOOXOIMMO BBECTH pPabOTHl Ha
pelIaouX yJyacTkax MPOU3BOACTBA U BOJHOIO XO35HCTBA, a OCTAJIbHBIE paboThl (UKCUPOBATH KaK
paboTHI BTOPOH ouepeu.

[IpoBenenue oOmiero oOcienoBaHUS  BOAONPOBOJHO-KAHATU3ALMOHHOTO  XO3iHCTBA U
COCTaBJICHHE €ro Ha OCHOBE OOLIEro IUIaHa yKa3aHHBIX MOJArOTOBUTEIBHBIX PabOT HEOOXOAMMO
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MOPYYUTh OTBETCTBEHHBIM M HambOojee KBATU(UIMPOBAHHBIM pPAOOTHHKAM OTHAENa TJIABHOTO
SHEpreTuka M Opo MOATOTOBKM IMPOU3BOJCTBA M  BO3MVIABUTH TIJIABHBIM YHEPTrETUKOM
npennpusaThs. COCTaBICHHBIN TUIaH PadOT JOKEH ObITh 00CYXKIIEH Ha COBEHIAHWH y AUPEKTOpA
WM TJIaBHOTO WH)KCHEpa MPEANPUATHS U YTBEPIK/ICH MOCICTHUM.

Bropoii atan paboThl CBA3aH C OCYIIECTBICHHEM HEOOXOIUMBIX W3MEHEHHUU M JOMOJHEHUN K
CUCTEME YyueTa BOJbl MPENNpPHUATHS W TOArOTOBKOM K TMPOBEIECHUI0O HAMEUEHHBIX IUIaHOB
UCHBITaHUN o0opynoBaHusl W 3amepoB. [lapamienbHo ¢ ykazaHHBIMH paboTaMu 1eIecooOpazHO
OpraHM30BaTh MOAOOP M CHCTEMAaTU3alMI0 psJa MaTepuajoB, KOTOpble MOTPeOYyrOTCS IS
MMOCTPOCHHUS BOJIHBIX XapaKTEPUCTUK PACUCTHBIM CIIOCOOOM U TIIaBHOE MAaTEpUAIOB, HEOOXOIUMBIX
JUIS. YCTAHOBJICHHSI U OLIGHKH (DAaKTOPOB M3MEHEHUS YNEIbHBIX PACXOJOB BOJBI HA PA3TMUHBIX
y4acTKax MpOU3BOJICTBA.

K TakuMm Marepuanam OTHOCATCS:

a) JaHHble OOIIE3aBOJCKOIO0 U IIEXOBOIO (CYTOYHOTO W MECSYHOTO) yueTa O BBIIYCKE H
ACCOPTUMEHTE MPOAYKIUH 32 nepuo 6-12 mecsues;

0) naHHble OKOpPO MOATOTOBKHM Mpou3BoAcTBa W THB 0 HOpPManbHBIX TEXHOJIOTHYECKHX
nporeccax (TeXHOJOTHYECKHE KapThl), UMEIOIINECs JaHHbIE XPOHOMETPA OTIENIbHBIX MPOIECCOB, a
TaK>Ke JaHHBIE O BHIMOJIHEHUH HOPM BBIPAOOTKH U T.I1.;

B) JIaHHBIC OyXTaJTepuu TPEANPUATHS 110 OalaHCy ChIPbS M OCHOBHBIX MAaTEpPHAJIOB,
pacxoyeMbIX Ha MPOU3BOJICTBE, a TAaKXKE JIaHHbIe OO0 M3MEHEHHSIX II0 MecsllaM oOcCTaTka
HE3aBEPIIIEHHOT0 MPOU3BOJICTBA B 1I€XaX U MPEINPHUSATHIO B IICJIOM;

r) JaHHBIE 3aBOJIa O pa3Mepax W MPUYMHAX Opaka MPOAYKIMH IO IIeXaMm, ydacTKam u
nepeenam;

1) TAacTIOPTHBIE JaHHBIE TEXHUYECKOro oTnaena, 00 o0opymoBaHUU (CAHTEXHUYECKOM U
TEXHOJIOTHYECKOM), a TAK)Ke B HY)KHBIX CITydasx 4epTek 000pya0BaHuUs U JIp.

TpersuM »sTanmoM paboOTHl SBISIETCS MPOBEACHHE HAMEUYEHHBIX IUIAHOM  HMCTIBITAaHUI
000pyIOBaHUS M 3aMEpPOB PACXOJOB BOJBI 1O OTJEIHHBIM BOJOEMKHM arperaraMm H IIeJIbIM
y4JacTKaM MPOMU3BOJICTBA C MapauUIeIbHBIM OCYIIECTBICHUEM XPOHOMETpaXka OCHOBHBIX OTIEpAIIHi
Y aHAJIM30M OpPTaHU3AIMH MPOU3BOJICTBA U TEXHOJOTUH HA KaXKJIOM y4acTKe.

VYkazaHHas paboTa siBisieTCsl HanboJiee BaKHBIM 3BEHOM BO BCEM KOMILJIEKCE IMOATOTOBUTEIBHBIX
paboT, T.K. UMEHHO OHa JOJDKHA BCKPHITh KOHKPETHbIE UCTOYHUKHU H3IHUIMTHUX MOTEPh M PACXO/I0B
BOJIBI U IaTh OCHOBY JUISI COCTABJICHUS TJIaHA MEPONPUSTUI 110 IKOHOMUU BOJIbl. PaccMarprBaemas
paboTa 10KHA MPOBOIUTHCS, KaK MPABUIIO, COBMECTHO BOAHUKAMU M TEXHOJIOTaMH.

B wurtore storo nsrama paboTHl MOJKHBI OBITH YCTAHOBJICHBI HAWBBITOJHEHINNE PEXKUMBI U
rpaduku paboTel 000PYI0BaHUS, HOPMAITU30BAHUE €r0 3arpy3KHd MO MOIIHOCTA M BO BPEMEHU H
YCTaHOBJICHBI (3alPOCKTHPOBAHBI) KOHKPETHBIC TEXHUYECKHE M OPTraHWU3alMOHHBIC MEPOIPHSITHS
10 MHTCHCU(UKAIMK TPOIIECCOB U SKOHOMHH BOJbI. COOTBETCTBYIOMIAs 00pabOTKa MOTYyYEeHHBIX
MPU 3TOM JIAHHBIX JIOJDKHA TIOCTYXXHTh OCHOBOW JUISI TIOCTPOSHHUS HOPMAIBHBIX BOJHBIX
XapaKTEPUCTHUK TIO OTACIbHBIM BOJOEMKHM arperatro-omnepamusiM © OTACIbHBIM ydacTKaMm
MIPOU3BO/ICTBA.

OnHOBpEMEHHO MOXET OBITh MpoBelAeHa paboTa U MO MOCTPOCHUIO BOAHBIX XapaKTEPUCTHK
pacueTHbIM W aHAIUTHYECKHUM IyTeM [0 TEeM Yy4YacTKaM IIPOU3BOJICTBA, KOTOPHIE COTJIACHO
COCTaBJICHHOMY IIJIaHYy IMEPBOOYEPETHBIX pabOT Ha JaHHOM JTare HE MOTYT OBITh OXBa4€HBI
UCHBITAaHUSMHU.

UerBepThlid  3Tam SBISETCS 3aKIIOYUTENbHBIM B KOMILJIEKCE MOATOTOBUTENBHBIX paboT u
BKJIIOUYAET B ceOsl:

a) pacueT 3¢ PeKTUBHOCTH U 0pOpMIICHHE TIIIaHA MEPOTIPUATHUS 110 IKOHOMHH BO/IBI;
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0) mocTpoeHHe HOPMAIBHBIX BOAHBIX XapaKTEPUCTUK Ha MPOAYKILHUIO IIEXOB U Ha MPOAYKIIUIO
3aBOJia B LIEJIOM;

B) YCTaHOBJIEHHE HOpPM YJIENbHBIX PAacXOJ0B BOJABI IO OTAEIBHBIM Yy4acTKaM IPOU3BOJICTBA,
1[eXaM ¥ 3aBOJly B IIEJIOM Ha OCHOBE IIOCTPOEHHBIX BOJHBIX XapaKTEPUCTUK U B COOTBETCTBHM C
MPOrpaMMOM IPEANPUATHI HA TPEACTOSAIIUN TEPUO/T;

I) COCTaBJI€HHE HOPMAJIBLHOIO BOJHOIO OajlaHca MPEeIIpUATUS IPUMEHHUTENBHO K IIPOrpamMmme
IIPEJCTOSIIEr0 epro/a 10 yCTaHOBJIEHHBIM HOPMaM;

) (opMyInpoBKy OOLIMX BBIBOAOB, IPEJIOKEHUI M METOAMYECKUX yKa3aHHWH 10 BOIpocam
palMOHAJIBHOIO  HCIIOJIB30BAHMSI BOJBI: OpraHM3allUd ydeTa, HOPMHUPOBAHUS, KOHTpOJI,
IUTAHUPOBAHMS, aHAJIM3a BOJOMOTPEONCHUS W BOJOOTBEACHUS, a TaKXkKe COOOpaXKEeHUH 10
BHEAPEHUIO A(PPEKTUBHBIX CHCTEM MPEMUPOBAHUS OTIEIBHBIX T'PYMI HEPCOHANA 32 SKOHOMHIO
BOJIbl IPUMEHUTENBHO K KOHKPETHBIM YCIOBUSIM JAHHOTO MPEATIPUSATHSL.

Ilocne yTBepxkIeHHUs IUIaHA MEPONPUATHI IO PaAlMOHAIBHOMY MCIIOJIB30BAaHUIO M OXpaHe
BOJIHBIX PECYPCOB M YCTaHOBJIEHHBIX HOPM pacxojia BOJIbl MOCEIHUE TODKHBI ObITh HEMEIJICHHO
JIOBEZICHbl 10 HEMOCPEICTBEHHBIX WCIOJIHMUTENEH U 32 BBIIOJHEHHMEM HOPM JIOJDKEH OBITh
OpPraHU30BaH MOBCEIHEBHbIN KOHTPOJb. [IOCKONBKY IO LENOMy psJly arperatoB M Y4acTKOB
IIPOM3BOJICTBA BEJIMYMHA HOPMBI OyJeT CBA3aHA C TEMHU WM MHBIMM (PaKTOpaMH, YYTEHHBIMU IPU
MOCTPOSHUH BOJHBIX XapaKTEPUCTUK, MPEICTABISACTCS BaXKHBIM, YTOOBI MCIIOJHUTENN 3HAIH, OT
Kakux (aKTOpOB M B KAKOH Mepe 3aBUCUT BEIIMYMHA HOPMBI.

be3ycnoBHO, 4TO BHeApeHUE NpeIaraéMblX METOJO0B HOPMHUPOBAaHUS BOAONOTpPEOJIEHUS U
BOJIOOTBE/ICHUS COMPSDKEHO ¢ HEN30€KHBIMH MTEPBOHAYAIBHBIMU 3aTpaTaMy TpyJa U (GUHAHCOB /IS
IIPOBE/ICHUS] KOMILJIEKCa MOJrOTOBUTENBHBIX pabOT, yKa3aHHBIX BbIllle. B 3Toil CBsA3M Henb3s He
MIOJYEPKHYTh, YTO 3TH E€IUHOBPEMEHHBIE 3aTpaThl BCErJa OKYIMAIOTCS CTOPHUIEH peanbHbIMU
pe3yJbTaTaMu Takod paboThl, T.. SKOHOMHUEH M OXPaHOM BOAHBIX PECYpCOB U MHTEHCUUKAIMEH
MIPOM3BOJICTBA, a TAKXKe MOCIEAYIOUIMM YIPOILEHHEM MOBCETHEBHON pabOThl 0 HOPMHUPOBAHUIO,
IUTAKMPOBAHUIO U aHAIM3Y BOAONOTpeOIeHUs U BO100TBeIeHUsl. OTHOBpEMEHHO 00ecrieunBaeTcs u
MOBBILIEHHE KayecTBa 3TON pabOThl, MOCKOJIbKY HOPMHPOBAHUE U KOHTPOJIb BOJONOTPEOSIEHUS U
BOJOOTBEIECHUSI 0azUpyIOTCSl Ha BOJHBIX XapaKTEPUCTHKAX, OOECIEUMBAIOIIMX TEXHUUYECKYIO
000CHOBAaHHOCTbh HOPM U UX YBSI3KY C BaXXHEHIINMU (paKTOpaMu MPOU3BOICTBA.

CokparieHne BOAONOTPEOJIEHUS] MMEET HE TOJIBKO SKOJIOTMYECKHe, HO U OJaronpusiTHbIE
SKOHOMMYECKHUE IOCIEJCTBUS, TaK KaK CBS3aHO CO CHMIKEHHEM DHEPrOEMKOCTH IIPOM3BOJACTBA. B
HacTosIlee BpeMs MMEIOTCS OCHOBAaHUS MPU COOTBETCTBYIOLIEH OpraHM3allMOHHOM pabote
COKpaTHUTh CPEAHEOTPACIEBOE yICIbHOE MOTPeOIeHNEe BOIbI BBIIIIABIAEMON CTAIIH.

Huxe nmpuBeneHsl  pe3yibTaThl UCHOJIb30BAaHUS MPEIJIOKEHHBIX PEKOMEHJAUl Ha mpUMepe
TOO «lIronConcentrateCompany», OCHOBHBIM BHJOM JI€SITEIBHOCTA KOTOPOM, SABJISETCA
IIPOU3BOJICTBO KEJIE3HOTO KOHIEeHTpara. [IpoexkTHas momHocTh 3aBoga cocrasisieT 72000 TOHH
KEJIE3HOTO KOHIIeHTpaTa B roja. ChlpbeM ISl MONYy4YEeHMs KeJIe3HOI0 KOHIIEHTpaTa SIBISIOTCS
oTBaJibHBIE XBOCTHI (hrotanuu pyn Caskckoro u llareipkosnckoro mecropoxaenuit. C 2014 rona
Ha TIepepaboTKy JOMOTHUTENFHO HOCTYHAIOT XBOCTH (hrioTanuu 3-eif cexnuu B oobeme 700 M%/uac.
TexHoyornueckas 1enoyka MoJy4eHHs JKEIE3HOr0 KOHIIEHTpaTa METO/I0M MAarHUTHOM cemnapaiuu
MIPECTaBISAET COOOM CIIEYIONIHE ITAIbI:

*  OCHOBHAsI MarHUTHAsl ceNapanus;

*  mepBas NepeuncTKa;

*  BTOpas NEpPEUYUCTKa;

*  OTCaJKa XeJIe3HOro KOHIIEHTPATa;

*  JIOM3MeNbUYCHHE HAJIPEIIETHOTO MPOIYKTa;
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*  CryIlEHHE C IPUMEHEHUEM (PIIOKYJIISHTA;

*  (uIbTpOBaHMUE;

*  CKJIAJUPOBAHUE JJIs JaJbHEHIIEH peaau3aluu )KeJIe3HOro KOHIIEHTpaTa.

JU11 IpOM3BOJACTBEHHBIX LIEJEW MCIOJB3YIOTCS MPOMBILIUIEHHAs! BOJIA U3 BOJOIPOBOIHBIX CETE
¢umuana TOO «Kopnopamus Kazaxmeic» — TemnoBble M 3JEKTPUUYSCKUE CETH, a TaKXKe BOJA U3
000pPOTHOM CHUCTEMBI BOJIOCHAOKEHHS banmxaiickoit oboratutensHoi GpadpuKy.

B kadecTBe MpOMBO/BI HCHOJB3YIOTCS CBEXasi BOJA TEXHHYECKOro kauecTBa u3 o3.bamxam u
cOpocHas Boja u3 jotka TOII kak moBTOpHAs.

Ji1st X03s1ICTBEHHO-OBITOBBIX 11€JI€H BO/Ia UCIIONB3YETCS IS

*  IHUTHEBOIO BOIOCHAOXKEHMUS,

*  JIyUIeBbIX KaOWH,

*  Jj1aboparopui.

VIcTOYHUKOM BOJOCHAOXEHUS XO3SHCTBEHHO-TIMTHEBBIX HYXKJ HPEANPHUATHUS SBISETCS CETU
X034HCTBEHHO-IUTHEBOTO BojocHabxkeHus ¢mimana TOO «Kopnopauus Kazaxmeicy» — TerioBsie
u anekrpuueckue cetu. B cBoro ouepens TOO «Kopnopauus Kazaxmeic», oTydaeT CBEXYO BOAY
MUTHEBOIO KadecTBa TOKPAayCKOI0 MECTOPOXKIEHHUS IMOJ3EMHBIX BOJ Ha JIOTOBOPHBIX YCIIOBHSX C
I'KIT «banxam Cy».

B pe3ynbTare nmpOM3BOJICTBEHHOW NEATEIBHOCTH MPEINPUATHS (POPMHUPYIOTCS CTOYHBIE BOIBI
JIBYX KaT€TOpUIA:

*  IIPOU3BOJICTBEHHBIE,

*  XO35HCTBEHHO-OBITOBBIE.

IIpon3BOACTBEHHBIE CTOKU B COCTaBE XBOCTOB CEMapallii OTHPABIISIIOTCA HAa XBOCTOBBIE HACOCHI,
KOTOpbIE HAaXOJATCS B HACOCHOM OTJAEJEHMH liexa oOoramieHus banxamickoil oborarutenbHOU
babpuku, Ui AambHeHIed 0TKauyKy UX Ha XBOCTOXPAaHWIIUIIIE.

OTBeneHME NPOU3BOACTBEHHBIX CTOYHBIX BOJ Ha XxBocroxpaHwinie bO® u panpHeimas ux
OYHUCTKA OCYILECTBIISIIOTCS HAa OUUCTHBIX COOpYKEHUU. XO03sIiICTBEHHO-OBITOBBIE CTOUYHBIE BObI
OTBOJATCS B XO34HCTBEHHO-(peKalbHble KaHanuzauuoHHble cetu ¢(umuana TOO «Kopnopamus
Kazaxmpbic» — TemnnoBble U 37eKTpUYecKre CeTH (PUCYHOK 1).

Wcnonb3ys Meroabl Al YCTaHOBJIEHUS HOPM BOJOIOTPEOJIEHHWS U BOJOOTBEACHUS, ObUIM
pa3paboTaHbl yJelbHbIE HOPMBI BOAONOTPEOJIEHUS U BOJOOTBEIEHHUS HAa €IUHMILY MNPOIYKIHU
npeanpustuss  TOO  «IronConcentrateCompany». Pacyeramu ycraHoBieHO, uTO oOImas
(cymmapHast) yaenpHash HOpMa MOTpeOJeHHsI BO/IbI HA €IUHMILY MPOAYKUUU cocTaBiseTr 49,0437
(M¥1). TIpum >TOM yHelnbHBIE HOPMBI BOJONOTpeOneHHs (MY/T) MO KauyecTBY M BHAAM
BOJIOIOJIb30BAHUS COCTABIISIOT:

CBEKEH BOJBI, B TOM YHCIIE: 0,9372
— UTHEBOM BOIEI 0,0525
— u3 o3epa bamxam 0,8847
— MOBTOPHOM BoJIbI (13 JoTKa TOLI) 5,4347
— 00OpOTHOM BOJIBI, B TOM YHUCIIE 42,6718
—u3 cucrembl BOD 42,2916
— B cucteme npeanpustus (ICC) 0,3802
[To HaNpaBIEHMIO WCIONB30BAHMA W3 OOmIeH yaensHOH HopMmbl (49,0437 Mm%T) BOmEI
pacxoayroTcs:

— Ha IPOU3BOACTBEHHBIC (TEXHOJIOTHUYECKHUE) HY Kb 48,9912
— Ha X035 HUCTBEHHO-OBITOBBIC HYKIbI 0,0525
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Pacueramu ycTraHOBIIEHO, 4TO IMpu 0OmIeH (CymMMapHOW) yAeIbHONH HOpPME BOJIOOTBEICHUS HA
eIMHUILy HPOJYKIMH paBHOH 6,3764 M3/T, yienbHble HOPMBI (MP/T) 1O BHIAM OTBEJEHHS

COCTaBIISIOT:
CTOYHBIX BOJ, B TOM YHCIIE. 6,3754
— IPOU3BOACTBEHHBIX CTOYHBIX BO/I 6,3229
— X0351CTBEHHO-OBITOBBIX CTOYHBIX BOJI 0,0525
— 0€3BO3BPATHOTO MOTPEOJICHUS 0,0010

Pa3zpaOoTanHble JaHHbIE YJ€JbHbIE HOPMbI BOJONOTPEOJICHHUS M BOJOOTBEIEHUS, SBISIOTCA
3aKJIIOYUTEIBHBIM 3TAIIOM MOATOTOBUTEIBHBIX MEPONPUATHN 110 PALMOHAIIBHOMY HCIIOJIb30BAHUIO
U OXpaHE BOJHBIX PECYPCOB HA MPEIIPUATUU, U YTO B KOHEYHOM CUETE NPUBEAYT K CHUKEHUIO
3aTpar Ha BBITYCKA OCHOBHOW NPOAYKIUU IIPEAIIPUSATHS.

Buisoo. B mepcrnekTuBe BOAOOOECIEUYECHUE TMPEANPUSATHI UYEepHOW MeTaTypruu OyaeT
ylydmarbcsi. 1o OyAeT [OCTUTHYTO Onarojmapsi COBEpIIEHCTBOBAHUIO — CYIIECTBYIOIIUX
TEXHOJIOTUYECKHUX MPOIECCOB U arperatoB B IEJISIX COKpAIICHHs BOJOMOTPEOICHUS U BHIOPOCOB B
BOAHBIN OacceliH. Pa3paboTke HOBBIX MajJOBOJIHBIX (O€3BOJHBIX), MaTOOTXOJHBIX TEXHOJIOTHM;
Mepexo/ly Ha 3aMKHYTble OECCTOYHBIE CHCTEMbI BOJOCHAOKEHHUS;, pPa3pabOTKe W BHEIPEHHUIO
TEXHOJIOTUYECKH OOOCHOBAaHHBIX HOPM BOJONOTPEOJICHHS, BOJOOTBEIACHHUS W TpeOOBaHWH K
KaueCTBY BOJIbI, MCIIOJB3YEMOW TOTPEOUTEISIME; Pa3pabOTKe TEPPUTOPHUAIBHBIX KOMIUIEKCHBIX
CXEM OXPaHbI IPUPOJIBL.

[InanomepHOe perieHre NOCTaBICHHBIX 3a/1a4 MO3BOJISET YJIyUIIaTh MOKa3aTEIN UCIOJIb30BAHUS
BOJHBIX PECYPCOB U NPUONMKATHCA K OECCTOUHOMY peXHMYy. BHeapeHue HaMeueHHBIX Mep B
pa3pabaTbiBacMble B HACTOAIIEE BpeMs MPOEKTHl PEKOHCTPYKIIMM U HOBOTO CTPOUTENHCTBA HA
MPEANPUITUSIX OTPACIIA 03HAYAET NEPEX0] K UHTEHCUBHOMY MCIIOJIb30BAHUIO BOJHBIX PECYPCOB.

Jluteparypa:

1. Metoanueckue yka3aHus 1o pa3paboTKe HOpM U HOPMAaTHUBOB BOJOTIOTPEOJIEHUS H BOJOOTBEIEHUS C
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C. 125-131.
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YCTPOMCTBA JIJISI TPEXMEPHOM NMEYATH: B3I JISI /]
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Paccmampusaiomess npobremvl obecneuwenusi mexuonozuseckou 6ezonacnocmu PK. Iokazano, umo
SHAUUMbIMU 30€Cb CMAHOBAMCL CPeOCmed mpéxmepno (uiu aodumusHou) newamu (3D-npunmepbi).
Paccmompenvt  gapuanmol  gHeOpeHuss MAKUX CPeoCcm8 6 CAONCUBUUUXCS KOHKDEMHbIX UCTOPUYECKUX
yenosusx PK 6 wupokoe ucnonvzoganue. Cmagumes 60npoc 0 CUCMEMHOM No0xXo0e K paspabomke maxkozo
pooa ycmpoticms. [Ipoananuzupogan pelHOK HPOOYKYUU WUPOKO20 NompebieHus, 20e O0as yenell
UMNOPMO3aAMeujeHUst Mo2ym Oblmb UCHOTb308aAHbL cpedcmea mpexmepHoi newamu. Iloxazano, umo
cywecmayem yeaviil psaod cnocobos 3D-newamu, ucnoab3yrowux paziuunvie 8uobl mMamepuanos. B ocnose
nooasnsiowe20 OOTLUUHCIMEA CHOCOO08 MPEXMEPHOU Neuamu AeHCUm NPUHYUN HOCTIOUHO020 CO30AHUS.
MamepuanrbHo2o odvekma.

Knrwouesvie cnosa: mpexmepuas neyamvs, mexHoao2UYeckas Oe30NACHOCMb, MAMePUAIbl U MEXHOI0UU
3D-neuamu, umnopmosameweHue, mexHuuecKue Cpeocmed, 2e0NOIUMUYecKue 3a0ayu.

KP mexnonocuanelx Kayincizdiein xammamacwl3 emy Maceienepi Kapacmulpviiadvl. byn owcepoe
ywomuemoi  (hemece addumuemi) bacna  Kypanoapul(3D-npunmepiaep)manpizobl  Oonvin  Keneol.
Kypanoapowviy KP azvimoazvl HaKmvl mapuxu #cag0aunapoa KeineH KoA0auyovl eH2i3y HYCKALapbl
Kapacmuipvlizan. OcblHOAlU KYPbLISbLIApObl OHOIpyee JiCYleni MaCiiMen Jcy3e2e acvlpy MAIKbLIAHAObL.
Ywoenwemoi 6bacna xKypandapvl umnopm aimacmsipy mMakcamulHoa KOJLOAHBLIYbL MYMKIH O01AMbIH AYKbIMObL
MYMbIHYEA Ue OHIM HAPBIZBIHA AHANU3 HCACANAH. Op mypii mamepuai mypaepi Koroanviiamoin 3D-6acvin
wwieapyovly Oipkamap a0icmepiniy OonamuviHbl Kepcemineen. Ywomuemoi Oacvin wvleapy 20icmepiniy
bacvim KONWInieiHiy He2izinde mamepuandvl 00veKmmi Kabam mypinoe Kypy.

Tipex ceo30ep: ywonwemoi Oacvin wwbleapy, MeXHOIOSUANLIK Kayincizoik, 3D-bacvin  wwieapy
Mamepuanoapvl MeH mexHoa02UANAPsl, UMROPM AIMACMbIDY, MEXHUKANbIK KYpanoap, 2eocasacu MiHoemmep.

The problems of ensuring the technological safety of the Republic of Kazakhstan are considered. It is
shown that three-dimensional (or additive) printing (3D-printers) has a significant means.The options
considered the introduction of such tools in wide use in the specific historical conditions of the RK.The
guestion of the system approach to the development of such devices is considered.The market of consumer
goods has been analyzed, where for the purposes of import substitution three-dimensional printing can be
used.lt is shown that there are a number of 3D printing methods using different types of materials.The basis
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of the overwhelming majority of methods of three-dimensional printing is the principle of layer-by-layer
creation of a material object.

Keywords: three-dimensional printing, technological safety, materials and technologies of 3D-printing,
import substitution,technical tools, geopolitical tasks.

[ToHsiTHE TEXHOJIIOTMYECKON OE30MacHOCTH HE SBISETCS IMIUPOKO ynoTpebmnsembiM. OmHaxo,
pa3paboTka Takux crpaTeruii kak koHunenuus « aaycrpuanuzamnus 4.0» 8 ®PI, «Cnenano B Kurae
2025» B KHP (mpunsara Ha ypoBHe ['occoBera KHP), paBHO kKak ¥ UX aHAJIOTOB B APYrHX CTpaHax
G20 [1] 3acTaBislOT YJIENIUTh €My IIOBBIIIEHHOE BHUMAaHHE IO pALY OYEBUAHBIX IPUUYUH. A
MMEHHO, YKa3aHHbIE BBIILIE CTPATErMM MOYKHO paccMarpuBaTh KaK HEKUE IPOrpaMMbl CO3JaHUs
KOMIUIEKCA mMexHu4eckux CpeAcTB (M COMYTCTBYIOIIMX WM TyMaHUTApHBIX TEXHOJOTHIN),
HallEJICHHbIE HAa pEIICHHE KOHKPETHBIX 2eononumuyeckux 3agad. B oOIpeneseHHOM CMBbICIE,
reornoIMTUYecKasi CUTyallds BO3BpallaeTcs K TOM, 4yTo mMmena MecTto Ha pyoexe 19-ro u 20-ro
BEKOB, KOIJla CHUCTeMHas TreHepauus HWHHOBaiuii B cTpaHax Craporo CBera oOecrnednBana
€BPOIEHCKON NUBUIN3AIUU (B CMBICIIE, IPUIaBa€MOM STOMY TEPMHUHY B TpyJaxX XaHTTUTITOHA [2])
HEOCIIOPUMOE MUPOBOE JIUJEPCTBO.

[Tpombinienneie kpyru ®OPI', oTyeTnuBO oco3HaBas ONacHOCThb, Kotopas ucxoaut or KHP,
rOTOBOM K TEXHOJIOTMYECKOMY PBIBKY, HAllUIM a/IeKBaTHBIM ([0 KpalHEHl Mepe, eclii TOBOPUTH O
IIECIIEKTUBE) OTBET Ha JIaHHBIM BBI30B B (hopMe cO3AaHMsI IIATPOPMBI [UIsl CHCTEMHOM IreHepaluu
MHHOBAIlMM Ha OCHOBE «IIPOMBILIUIEHHOTO HWHTEPHETa», 4YTO M SBJSETCS OJHOM M3 3ajad,
npeaycMmarpuBaeMmbix crparerueid «Munyctpuanuzanus 4.0». B ciydae ycnemHoro JOCTHXKEHHS
1[eei JaHHOM CTpaTeruy, NMOHATHE «IPOMBIIUICHHBIH pabouMii» U aHATOTUYHBIE €My TOJIKHBI
HaBCerjJa CTaTh JOCTOsSTHMEM Huctopuu. Jlrobas mpoxykius OyleT MPOU3BOAUTHCS Ha IMOJHOCTBHIO
ABTOMATHU3HPOBAHHBIX TMPEANPUATUAX, HCXOIS HENnOCpeOCmEeHHO U3 mpebosaHull 3aKa3uuKa.
OueBHIHO, YTO B JaHHOM cllydyae Takue (akTopbl Kak JelleBH3HAa padouell CHIIbl, CTENeHb
TPYJ0JIt00UsI OCHOBHOM Macchl HACEJIEHUS U T.J. IEPECTAIOT UMETh KaKoe-In00 3HaYCHHE.

CocTosiHME SKOHOMMKH B JJAaHHOM cllydae OyJIyT ONpeAessaTh OTHIOAb HEe NOKa3aTesl, B TON HUIIH
MHOM CTENeHM CBSI3aHHBIE C KaTeropuei «HaceneHue» (pabouas cuja Kak TaKoBas CTaHOBUTCS
HEHY’KHOI), CKOJIbKO MOKa3aTesl, OTpaXkarollle MOBEJEeHNUE BeCbMa U BeCbMa y3KOM KpeaTUBHOM
MPOCIIONKH, CIOCOOHOM 00ecreunuTh reHepalio MHHOBAMN M MX MPOJIBUKEHHE Ha PHIHOK B TOH
wii uHoit ¢opme. B sTom oTHomenun crpansl Craporo CBera, rjie MCTOPUYECKH CIIOKUINCH
COOTBETCTBYIOIIIME TPAIMIMU, B TIEPCIEKTHBE OKAa3bIBAIOTCS CIOCOOHBIMH IEpeurpath Ha
«MHUPOBOM IAXMaTHOW JJOCKE» BCE OCTAJIbHbBIE [IMBIIIN3ALINH.

AprymMeHThl B MOJb3y JAHHOTO BbIBOJA JAe-(pakTo cojepkarcs B IUTHPOBAHHOW MOHOrpaduu
[2]. OnuH K3 OCHOBHBIX €€ IMOCHIJIOB OTYETJIMBO IMOKA3bIBAET, YTO OTIMYMUTEIHHBIM NPU3HAKOM
€BPOINENCKON IUBWIM3AINK SIBJISIETCS WHIMBUIYaTU3M, KOTOPBIM, B CBOIO OYepelb SBISETCS
HENPEMEHHBIM YCJIOBHEM [Jisi TeHepaluu HHHoBauui. Kak mnoka3piBaeT mnpakTUKa HMCTEKIIEeH
TBICAYM JIeT, HamOojiee 3Ha4YMMble MHHOBAIlUM HUKOTJAa HE CO3/JaBAIMCh 3a JICHEKHOE
Bo3HarpaxzaeHue [1]. Beipaxasch Oojee KOpPpeKTHO, MOHETapHash MOTHUBAIMsS TNPH CO3JaHUU
MHHOBAIMI Bceraa Obljla BTOPUYHOM, YTO MOKA3bIBAIOT, B TOM YHCIE, U MPSIMble SKOHOMUYECKHE
pacueTsl, MpeJCTaBIeHHbIE B IIUTHPOBAaHHON paboTe. OCHOBHAs MOTHBAIMS JUISl BCEX T€X, KTO Ha
MPOTSKEHUH MCTEKIINX CTOJIETUH CO37aBajl BCE TO, YTO MPHUBEIO YEIOBEUYECKYIO0 IMBHIN3ALNIO K
BEpIIMHAM, TaK WM MHa4ye OblIa CBA3aHA C camopeanusayueli, CO CTPEMJICHUEM YTBEPAUTH CBOE
«51» He TONMBKO B IJla3aX COBPEMEHHUKOB, HO M B BeKaX. JJI€MEHTapHbIe cOOOpakeHus U3 00J1acTi
MICUXOJIOTHH MOKa3bIBAIOT, YTO BHIPAKEHHOE CTPEMIICHUE K caMopeann3aliy (Ha ypoBHE AeHCTBUH,
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UMEIOIUX SKOHOMHYECKHUE IOCIIECTBUSI) BO3MOXKHO TOJBKO B OOIIECTBE, TAE UHOUBUOYATUIM
a615emcsi OOMUHAHMOLL.

NMeHHO 3TO mperMyIecTBO U CTPEMUTCSI CHOBa Mcnoib30BaTh Ctapbiit CBeT, enas CTaBKy Ha
KpEaTUBHOCTh W MHHOBAIMU. BceM OCTanbHBIM LMBWIM3ALMUSAM, B KOTOPBIX CHJIBHBI TPaJHIINH,
HampuMep, YBaXEHHE K CTapliuM M Jpyrue (akTopbl, KOTOpbIE MOPOXKIAIOT TUKTAT CPEIbl,
MPEMSTCTBYIONMI  HWHHOBAIIMOHHOM  JESATeNbHOCTH, B JaHHOM cliydae OyJeT Heuyero
MIPOTUBOMNOCTABUTh, €CJIM UM HE yAacTCS aJeKBAaTHO OLEHUTh IMBUJIM3AIIMOHHBIE PUCKU U HE
BbIpa0OTaTh COOTBETCTBYIOIIYIO MNapagurmy. MMeHHO B TakoMm acrekTe (eciid paccyXaaTb B
TCOMOJIMTUYCCKUX KATETOPHUSAX) TPEJCTABISICTCS I1elecooOpa3HbIM TOBOPUTH O TOHSTUU
TEXHOJIOTUYECKOW O€30MacHOCTH KaK OCHOBBI IS TOWCKA aJeKBATHOTO OTBETa Ha BBHI3OBBI,
MOSIBIISIOIIMECS] B pe3yJIbTaTe TOTO, YTO CYIIECTBYIOT KOHKYPUPYIOIIUE CTPATETUH, HAlLlEJICHHBIC B
KOHEYHOM HUTOT€ Ha PEIICHUE TCOMOJUTHYECKUX M TEOPKOHOMUYECKHUX MPOoOJeM IOCPEICTBOM
CUCTEMHOU reHepalui WHHOBAIIHH.

YMecTHO MOT4YepKHYTh, 4TO KoHuenuus «Mumycrpuanuzanus 4.0» U ee aHanoru, B cliydae
YCIEIIHOTO BHEJIPEHUSI MPUBEAYT K CYLIECTBEHHBIM TpaHC(HOPMALIUIM HE TOJIBKO CYIIECTBYIOLINX
PBIHKOB, HO M CJIOXUBIICHCS cucmemvl pblHOUHBIX omHowieHull 8 yenom. lIIpUMEHUTENbHO K
CUCTEeME PHIHOYHBIX OTHOILIEHUH, crnoxxupiieiics B PK 3a roypl He3aBUCUMOCTH, B 3TOM OTHOILICHUHU
0COOBIH MHTEpEeC MPEICTABISIOT TpaHCPOpPMAIH, 3aXBaThIBAIOIIME, B IEPBYIO odepeian, chepy
toproBnu. Kak m3BecTHO, 3HauuTenbHas 4acTh Ou3Heca B PK Tak wim mHaye cBsi3aHa UMEHHO C
3TOMU chepoii XOTs ObI B CHITy TOTO, YTO TOJABJISIOIIEE OOJBITMHCTBO TOBApOB, IpoaaBacMbIX B PK,
IIpeICTaBIsET COOON UMIIOPT.

['ymanuTapHble TEXHOJOTUH, MOJACPKUBAIOIINE CTPATErHH, JEKallie B OCHOBE KOHIICTIIIUU
«npycrpuanuzanuu 4.0», paBHO Kak U €€ aHAJIOIOB, MO CYLIECTBY, HalleJI€Hbl Ha MPaKTUYECKU
MOJIHOE HCKIIOYEHHE TOPTrOBBIX MOCPEAHHUKOB. Takoro poja TEHIACHIMH YK€ HaOII0JaroTCs Ha
npakTuke. B wacTHOCTH, yXe XOpomo oOTpaboTaHbl CHCTEMBI SJIEKTPOHHOM KOMMEPIIHH,
MO3BOJISIIOIINE B TIEPCTIIEKTUBE CBSA3aTh MOTPEOUTENST HEMOCPEACTBEHHO C NMPOU3BOIUTEIEM, MUHYS
MOOBIX  TOCPEIHMKOB, KpPOME Te€X, KTO OKa3biBaeT Jjoructuueckue yciayru. Coszmanue
MPOMBIIIJICHHOTO MHTEPHETa CIIOCOOHO CYIIECTBEHHO YCWJIMTh OTH TEHJICHIHUH, Jeras
KJIACCUYECKYI0 TOPTOBIIO  HeHyxucHou 6 npunyune (UHOUBUOYANbHBII —3aKa3  TOCTyIaeT
HEMOCPEJACTBEHHO Ha 3aBO/I, TJIE M BBITIOIHSAETCS B aBTOMAaTUYECKOM PEXUME).

TexHnudeckue cpencTsa, AajabHEiIIee pa3BUTHE KOTOPBIX B MEPCIEKTUBE CIIOCOOHO 00ECTIeYHTh
MIPOTHO3UpYyeMbIe TpaHC(hHOpMallud B MUPOBOM SKOHOMUKE, YK€ O0TpabaThIBAIOTCS HA MpakTuke. B
MIEPBYIO O4Yepe/ib, K HUM OTHOCSATCS CPEJCTBA alTUTUBHON (TPEXMEPHOI1) MeyaTu, U3BECTHBIE TaKKe
Kak 3D-npuHTEpHI.

Texnonoruu 3D-meyaTut y>ke B HACTOAIIEE BpeMs HAXOIAT MIUPOKOE MPUMEHEHHUE B CIEAYIOIINX
mensx [3]:

— B TIPOMBIIIUICHHOM MPOU3BOJICTBE, TJIABHBIM 00pa30M, JJIsi OBICTPOTO MPOTOTHUIUPOBAHUS [4].
BricTpoe u3roToBNeHNE MPOTOTUIIOB MOJIETIEH M OOBEKTOB JIJISl TIOCTEAYIOIICH JOBOJKHU MO3BOJISIET
elle Ha JTare MPOSKTHPOBAHHUS BHOCHUTH KOPPEKTUPOBKH B KOHCTPYKIMIO y371a WM OOBEKTa B
I[EJIOM, YTO CIIOCOOCTBYET CYIIECTBEHHOMY CHIKEHHUIO 3aTpaT MPU OCBOSHUU HOBOW MPOIYKIIMH U
YCKOPSIET MPOIECC UX pa3pabOTKH.

— B wmanocepuitHOM TpPOU3BOJCTBE MO3BOJSIET OBICTPO MPOU3BOAUTH TOTOBBIE NETAld HIIU
W3JIeIHs U3 MaTepUalioB, MO AepKUBaeMbIX 3D- nmpuHTEpaMu.

— JIna W3TOTOBJICHHS JIMTHEBBIX (OPM IJIsl psila CepUMHBIX MPOW3BOACTB [5]. Hampuwmep,
usrorosieHHast Ha 3D mpuHTepe noporas W ciaoXHas JIUTbeBast ¢popma IJis JeTanei U3 IlacTuKa
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MO3BOJISIET HAa €€ OCHOBE MAacCOBO, OBICTPO M C HE3HAYUTEIHHBIMH H3JACPKKAMHU IITAMIIOBATh
CEepUIHbIC U3IEIHSL.

— Jlnsg mpou3BOJCTBA CIOXKHBIX, MACCHUBHBIX, MPOYHBIX H HEIOPOTHX CHUCTEM, HAINpUMEp,
Ooupas yacTh Aeraneil oecrmiaoTHoro camonera Polecat komnanuu Lockheed Oputa m3roroenena
METOJ0M CKOopocTHOM 3D-meuaTn.

— B MemunuHe mnpu MpOTE3WPOBAHUHM M IPOW3BOJCTBE HMMILIAHTATOB ((pparMeHTHI CKeleTa,
yeperna, XpsIeBble TKaHu U T.1. [6-8]).

— Jlist cTpoMTENBbCTBA 3MaHUI U cOOpykeHuid [9].

B Hacrosiee BpeMsi CyIecTByeT LEINbli psif crioco0oB 3D-nedaTy, HCTIONB3YIOUMX Pa3InYHbIe
Marepuaisl [3]. Tabnuna 1.

Kak ormeuaercs B [10], usrorosienue u3gaenuii npyu NOMOIIHM TPEXMEPHOH MeyaTH BKJIIOYAET B
ceOs CIIeTYIONIHE ITAIIbI:

1. Pa3paboTka TBEpIOTEILHOW MOJCIM WM MOJCINH C 3aMKHYTBIMH IIOBEPXHOCTHBIMHU
KOHTYpaMH.

2. Oxcnopt 3D-monenu B cranmapTHbie ¢opmarbl s 3D-mewarnm, takue kak STL, WRL
(VRML), PLY, 3DS u ZPR, npu nomomu mnporpammHoro obecnedenus: 3D Studio Max®,
MicroStation®, 3DStudio Viz®, Mimics®, Alias®, Pro/ENGINEER, AutoCAD® wunu Raindrop
GeoMagic®, SolidWorks®, Rapidform® u npyrue.

3. TloaroroBka K IeyaTw: BOJ| MOATOTOBICHHBIX JAaHHBIX HA Tiedarh. [locioilHas TmedaTh
(U3NIECKOTO MPOTOTHUIIA.

4. 3D-mevarh MOXKET OCYMIECTBISTHCS Pa3HBIMHU CIIOCOOAMH U C UCIOJIb30BAHUEM PAa3INYHBIX
MaTepHajioB, HO B OCHOBE JIOOOT0 M3 HHUX JIGKUT NPUHIMI TOCIOWHOTO CO3/JaHUS WIN
BBIpANTUBAHUS KOHECUHOTO H3/CITHS.

[TpuMeHSIFOTCS pa3iUYHbIC TEXHOJIOTHH TPEXMEPHOU MedaTtd, HauOoJiee pacipoCTpaHECHHBIMU
Cpelbl HUX SIBJISIOTCS JlazepHas U cTpyiiHad [10].

B pamMkax na3zepHON TEXHOJIOTHM IMEYaTH pasjinvaroT crepeoiurorpaduio (Stereolithography
wi SLA), TEXHOJIOTHIO JITa3€PHOT0 CIeKaHUs MOPOIIKOBBIX MaTtepuainoB (Selective Laser Sintering
— SLS) u namunuposanue (Laminated Object Manufacturing).

CrpyiiHas mevath BKJIIOYAET B c€0sl CIEAYIOINE TEXHOIOTHH:

— IMocnoitnoe Hamoxenue pacrutaBienHoi uuti  (Fused Deposition Modeling — FDM).

— IMonumepuzarust GOTOMONMMEPHOTO TUTACTUKA TMOJA ACHCTBHEM YIbTPa(HUOIETOBOI JTaMIIbI.
WmeeTcst Tpu pa3HOBUAHOCTH TEXHOJOTHMH, 3allaTEHTOBaHHBIE pa3nuuHbIMU (Qupmamu: Multi-Jet
Modeling (MJM, xommanust 3D Systems), PolyJet (photopolymer jetting, kommanus Objet
Geometries), u DODJet (Drop-On-Demand-Jet, kommnanus Solidscape).

— CxJIenBaHue WITH CTIEKaHKe MTOPOITKO0Opa3HOTO MaTepHara.

Kak otrmewaercs B [11], mia peamm3anmuu TexHoysiornd 3D medaT TPOMBINIICHHOCTHIO
BBIITYCKAIOTCSl TPUHTEPBI, KOTOPBIE pa3[EeNSAIOTCS MO IIEeJIeBOW TpyIIe IoJb30BaTeNel Ha
MOTPEOUTENBLCKUE, IEPCOHATIBHBIE, MTPO(ECCHOHATTLHBIE M TPON3BOICTBEHHEIE.

[Torpebutensckne 3D mpuHTEpPH B TEPBYIO OdYEpeab OPUCHTHPOBAHBI Ha XYJIOKHHUKOB,
IN3ailHEPOB, apXUTEKTOPOB, KOTOPBIE MPEAMOUTUTENLHO paboTaioT aoma. [IpuHTEepsl M0100HOTO
KJ1acca 6e3 mpobJieM co3/7Jat0T HECJIOKHBIE MOJIENTM HEOOIBIINX Pa3MepoB

[Tepconanbupie 3D mpuHTEpHl PEKOMEHIAYIOTCS AN MU3allH CTYIWH, PEKIaMHBIX areHTCTB, a
TaKXe Majoro OuzHeca.

[Mpodeccronanbupie 3D NpUHTEPH HEOOXOTUMBI JIMIIL KOMIAHHUSM, JESITEIBHOCTh KOTOPBIX
MOJIpa3yMeBaeT CUCTEMATHUECKOE UX UCTIOIh30BAHHUE.
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Tabmuna 1 — Knaccugukaus TeXHOIOTUN TPEXMEPHO MeyaTu

JlazepHast TEXHOJIOTHUS TIeYaTH CrpyiiHas TEXHOJOTHS IeYaTH
Crepeonu- | Jlazepnoe | Jlamunu- [Tocnoii- [Tonumepusza- | Crieka-
torpadusi | CieKaHWE | pOBaHUE HOE€ HaJlo- | LU 0N HUE
SLA SLS LOM JKeHHUe JIEUCTBUEM MOpOILIKa
pacruias- YO MIM,
JICHHOM PolyJet,
Huta FDM | DODJet
dupma— 3D 3D Interlitek | Stratasys | 3DSystems ZCorpora
HPOH3BO- Systems Systems (MJIM) tion
TIATED Object
06opy/10- Geometries
BaHUS (PolyJet)
Solidscape
(DODJet)
Monenu- ®doromno- [Topomok | Tonkue ABS — ®orononaumep | [Honmumep
pyrOLHiA JIAMEP Jlerko- JIACTBI Tep- HBII HBIN
MaTepua crutapyoro | WIACTHKA, | vorpmactuk | mulacTuk IOPOIIIOK
MIaCTHKA, | KepaMUKH, pa3IMYHBIX
METallIa, | veranu- THIIOB U
KEPAMUKH | yeckas IBETOB
dhonwra
Tommuaa 0,02-0,15 | 0,08-0,15 | 0,168 0,178 — IMopsiaka 0,016 | 0,089
[I€YaTHO- 0,33 0,203
T'O CJIOSI, MM
CxkopocTb 35-5 10-15 — 0,127-0,33 | Mo 20mMm B wac | 2—4 crost
neyaTu MM/4ac MM/4ac MM/MUH B
MUHYTY
®dopmar STL,SLC | STL STL STL STL, ODL u STL,
BXOJIHOT'O SLC VRML,
daiina PLY,
revaTu 3DS,
ZPR
MakcumanbH | 650x750x | 550x550%x | 160%201x% | 914x609x | 500x400x 203x254
BIif 00BEM 550 750 135 914 200 x203
00BeKTa Mpu 254x381
Ie4aT, MM %203
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Onnaum u3 JTy4IIuX PacXOIHBIX MaTepuasioB CUUTACTCS ABC-nmactuk
(axpunonuTpmwinOytagueHcTupon) [3,9]. DTOoT TmIacTUK HE UWMEeT 3amaxa, HE TOKCHYCH,
yaaporpoueH u snactudeH. Temneparypa miasienuss ABC-miactuka coctasisier ot 240°C no
248 °C. 3D moaenu n3 ABC-muiactuka JOATOBEYHBI, HO HE MIEPEHOCAT MPSMON COTHEUHBIN CBET.

Jlisa co3maHusa mpo3pauHbiX Mojeneld B 3D-meuaTu mpuUMEHSIeTCsl aKkpil, HUMeroInuid Oosee
BBICOKYIO TemrepaTypy IuiaBieHus, yeM ABC-miacTuk, cnocoOHbIM OBICTPO OCTHIBATh U TBEPICTD.
JlpyruM 4acTo MCMOJb3yeMbIM MaTepuaioM aisi 3D-meuyaTu siBIsieTCSl HEHIOH, KOTOPBIM HMEeT
0oJiee BBICOKYIO TeMIlepaTypy IuiaBiaeHus, okoso 320°C, B ommmune oT ABC-miacTuka, BBICOKYIO
CMOCOOHOCTh BIHTHIBAHMS BIard, Ooyiee NPOMOJDKUTEIBHBINM Tepuoj 3acTbiBaHus. [ledarh
HEIJIOHOM cxoXka ¢ nedaTsio ABC-TIacTHKOM, OJTHAKO UMEET Psii 0COOEHHOCTEH: TpeOyeT OTKauKu
BO3[yXa W3 OJKCTpyZepa H3-3a TOKCUYHOCTH KOMIIOHEHTOB HEWJIOHA, S3KCTPYJEp OCHAIIAeTCs
LIMIIaMU U3-3a CKOJIb3KOCTH HEMIOHA.

s 3D-neyatu B Hacrosiliee BpeMsl MCIOJB3YETCS TAaKKe MOJUKAIPOJIAKTOH (M3BECTHBIM Tak
ke, KaK MONMMMOP( U MPOTOILIACT), MPEUMYIIECTBOM KOTOPOTO SBJISETCS HU3Kas TeMIleparypa
wiasieHuss (okomo 60TC) W MOBOJBHO BBICOKAs MPOYHOCT. [lOIMKANpPOIAKTOH abCOIOTHO
Oe3omaceH, a Takke crnoco0eH ObICTpo pasnaraTthCs Ha Oe3BpeAHbIE KOMIIOHEHTHI, JIETKO
pasjaraeTcsi B UEJIOBEYECKOM OpraHu3Me (Kamcyjbl [Uisi JIGKapCTB B MPOIIKOBOH (opme
M3rOTABIIMBAIOTCS. UMEHHO U3 MOJIMKAPOJIAKTOHA).

Hcnonp3yroresd U qpyrue MaTepuaibl: METANIMYECKUE MOPOLIKY, MOJUIAKTHL, TOJUIPOIIIIEH,
noaupeHUICYTb(POH (MPUMEHSETCS TAaKXKEe B ABHANPOMBIIUICHHOCTH M HAllOMHUHAeT OOBIYHOE
ctekno). Hambonee nemeBbIM MaTepualioM SIBJISETCS IMOJUATHIIEH HHU3KOTO JABJICHUS — CaMbli
pacnpocTpaHEHHBIM BHJI TJIACTMACCHI, U3 KOTOPOro H3roTaBiuBalOT [IDT-OyThbUIKM, KaHUCTPHI,
MJIEHKH, TAKEThI U T.J.

Haubonee mepcneKTUBHBIM MaTepual JIsl IeYaTH apXUTEKTYPHBIX 00BEKTOB CUMTACTCS OETOH U
pasiIMYHBIE CMECH Ha €ro ocHoBe. McciienoBaHMsl, HalpaBICHHBIE HA HM3YyYEHHE BO3MOXKHOCTHU
ucnonp3oBanus 3D nedatn B crpouTensHOi chepe Havanuck npumepHo ¢ cepeannbl 2000-x romoB.
B 2012 rony corpynnukamu YHusepcutera OxHoil KanudopHum npoBeneHa mnpe3eHTaLUs
MIPOEKTa MO CTPOUTENBCTBY JOMOB ¢ noMolibio 3D-mpuHTEepa, OCHOBAHHOIO Ha MPHUHIIMIE
MOCJIOHOTO  AKCTPYAMPOBAHMS, KOTOPBIM MHPOJOHKAET  HMCHOJIb30BaThCS  OOJIBLIIMHCTBOM
NeyaTarolluX yCTPOUCTB, pa3padaTbiBaeéMbIX B TaHHOU cdepe.

B ampene 2014 roma kuraiickas kommanus WinSun o0bsiBiia 00 yCHENIHON TMeYaTH IeCITH
JIOMOB TUTOIAAb0 B 200 KBaJIpaTHBIX METPOB U cTouMocThio Bcero $4800 B TeueHue 24 yacos.
Cnycrs monroja CHEHUAJIMCTBl KOMIIAHMM —HaleyaTald MSTUATAXHOE JKUJIOE 3JaHHe U
IBYXA3TaKHbIN 0coOHsK. O0a 31aHMs ObUIM BO3BEAEHBI HA TEPPUTOPHUH MPOMBIIUIEHHOTO Hapka B
npoBuHIA Cywkoy. Crommocts mpoekta $161000. Jns medat ObUT MCIOJB30BaH THTAHTCKUM
3D-nipuHTEp BBICOTON B IIECTh METPOB, IIMPHHON AECATh W JUIMHOW COpokK MeTpoB. [Ipoekt
OCHOBBIBAJICSI Ha TPOU3BOJCTBE CTPOUTEIBHBIX OJIOKOB C MOCIEAYIOIIEeH COOpKOW B HENbHYIO
KOHCTpyKLIMI0. B KkauecTBe MaTepuana HCIONb30BaJlaCh CMECh, COCTOSIIasi M3 IIEMEHTa,
CTEKJIOIIACTHKA, NIECKA U CIIELHUAIbHOTO OTBEPAUTEINS, IPUUYEM IIMPOKO HCIOIB30BAIUCH TAKXKE
CTPOMTENBHBIE M NPOMBIIUIEHHbIE OTXO0Abl. [l0o cioBam mnpencraBuTenell KOMIIAHWU, B XOJ€
JKCIIEPUMEHTa OblJla JOCTUTHYTAa 3HAYUTENbHAs OSKOHOMHS CTPOHWTEIBHBIX MAaTepUaloB,
cocrasistonias nopsaaka 60 %, npuyeM Ha CTPOUTENBCTBO JOMa C MpUMeHeHueM 3D-neuaT ymo
okoio 30 % OT BpeMEHH, HEOOXOAMMOTO [UIsi CTPOMTEIILCTBA AHAJOTUYHOTO OOBEKTa
TPaJUIIMOHHBIMU MeTOJaMu [9].

Taxum obpa3zom, TpexmepHas 1eyaTh yKe B HAaCTOSIIee BpeMs MPEJOCTaBIsSeT MUPOKUI CIEKTP
BO3MOJKHOCTCH, mpuueM pabOTBl B JaHHOW O00JacTH aKTHBHO Mpozospkarotces [12-14].
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3HaYNTEIbHOC BHUMAHUE YJENAETCS CO3/aHUIO0 METOAOB IMe4aTd (HYHKIHMOHAIBHBIX OOBEKTOB,
HalpUMep, COJCPKAIIMX OJJICKTPOHHBIE W  ONTHUYECKHE KOMIOHEHThl [15-17], akTHBHO
MIPOIOIDKAIOTCS UCCIICAOBAHUS B 00JIACTH MCIOJIB30BAHUS TPEXMEPHOM MeyaTu JJIsi MEIUITTHCKIX
neneit [18], mpemiokeHbl HOBBIE MOJIXOA K CO3/IaHUI0 WHTEPAKTUBHBIX OOBEKTOB IPU MOMOIIU
3D-nevatu [19]. OOCyXmar0TCss BONPOCH NMPUMEHEHHS TPEXMEPHOW MeYaTH Il M3TOTOBJICHUS
apXUTEKTYpPHBIX KOMIIOHEHT [20], B 0Opa3oBaTenbHbIX Lesax [21] u T.4. B nurepatype otmeuaeTcs
TaKk)ke, 4TO CPEJCTBAa TPEXMEPHOH meuaTd 0O0ecHeurBalOT CYIIECTBEHHbIE M3MEHEHUs B OM3HEC-
MOJICTISIX BHEPEHHS MHHOBAIMOHHBIX TEXHOJIOTHIA [22].

Y4auThIBask CKa3aHHOE BHIIIE, TPUMEHUTENBHO K ycnoBusiM PK, roBopst 0 pa3BuTHH COOCTBEHHBIX
CPEACTB TPEXMEPHOU IMeYaTH, 11e1ecCO00pa3sHO OPUECHTUPOBATHCS HA CETMEHTHI PHIHKA, CBSI3aHHBIE C
U3JENUsAME, 00IaIal0MIMMU BBIPAKCHHBIMH WHAMBUYaTbHBIMH (MIIM TPUOIIKAIOIIMMUCS K HIM)
npusHakamu. ITokaxeM 3To0.

TunuuHelM TpPUMEpPOM U3JEIUNA pPAacCMATPUBAEMOTO THUIIA SIBJISIOTCS JaMCKHE aKCeccyapsl
(cymouku, peMHH U T.A.). MupoBble OpeHAbI, CTPEeMSCh YAOBIETBOPUTH CIOPOC Ha
WHIUBUAYATbHOCTh TOBapa (TOYHee, Ha CTPEMJICHHE MOTpedutresns oOecrneynuTh U MOTYEPKHYTh
COOCTBEHHYIO MHAMBHUAYAIBHOCTH 33 CUET BbIOOpA HECTAHIAPTHBIX MU HKCKIIIO3UBHBIX TOBApOB)
HEMPEPBIBHO PACHIUPSIOT ACCOPTUMEHT BBIMTYCKAEMbIX M3JEIUNA JaHHOW KaTeropuH, MaKCUMalbHO
UCIOJIb3YSl UHCTPYMEHTBI, IPEA0CTaBISIEMbIE UHAYCTPUEH MOJIBI.

VYnpomasi, moTpeduTenb, B OCOOCHHOCTH JKCHIIMHBI, TOTOB IUIATUTH IMOBBIIICHHYIO ILIEHY 32
TOBap, NOJYEPKHUBAIOIIMA €€  OOIIECTBEHHBbI  cTaTyc,  COLMAJIbHYIO  3HAYUMOCTb,
MHIUBUAYAIBHOCTh U T.J. VIMmopTo3zaMenieHue no JaHHOM KaTeropuu TOBapoB (€Ciid TOBOPUTH O
TPaJAULIMOHHBIX TPOU3BOJICTBAX) SBJISETCS MPOOJIEMATUYHBIM, B CHIy OTPAaHUYEHHOTO OO0bema
BHYTpeHHero pbelHKa B PK 1o kaknoi oTaenpHON KaTeropuu n3nenuil. BHeIpeHne yHuBepcaabHbIX
MHCTPYMEHTOB, OCHOBAaHHBIX HA MCIIOJb30BaHUU TPEXMEPHOU I€YATH, MO3BOJISET PEMINTD JAHHYIO
pobJeMy CPaBHUTENIBHO MPOCTBIMU cpeacTBaMu. [lapaniensHo co3naroTes yclnoBus A pa3BUTHS
pPBIHKa OTE€YECTBEHHBIX CPEACTB TPEXMEPHON MeuyaTH, opueHTHpyromuxcs Ha npennpustus MChb,
paboTaroniue 1o rudkoil cxeme UMIOPTO3aAMELICHUS.

CymiecTByeT U Apyrue rpyImibl TOBApOB, 00bEM UMIOPTA KOTOPBIX (€CNIM KaXKJbI M3 JTaHHBIX
TOBapPOB PACCMATPUBAETCS IO OTIACIHHOCTH) SIBJISETCS CPABHUTEIIBHO HEOOJIBIITNM.

[Ipumepamu Takux TOBapOB SIBIISIOTCSA:

— JIETCKHE UTPBI, B TOM YHCJIE, HACTOJILHBIE;

— YIAKOBOYHBIE WM3JENUs, B TOM 4YHCIIC, OPUEHTUPOBAHHBIE HA JIOJITOCPOYHOE XpaHEHHE
AKCKIIIO3UBHOM C/X MPOAYKLINU;

— OTJAENbHBbIE Pa3HOBUIHOCTH KYXOHHOH M OBITOBOWM yTBapu, B 4aCTHOCTHU, €MKOCTH IS
XpaHEeHHUs IPOTYKTOB, KOP3UHBI JUIsl O€Mbsl, CYLIHIIKA ISl CTUPAHOM OJIEXK/IbI U T.11.;

— u3Aenus JUIs JEKOPUPOBAHUS MOMEIIEHUN U MpeIMeThl HHTEphepa, B TOM 4YHUCIE,
rajTesu, HACTEHHBIe CBETUIILHUKH, Opa, paMKH JUI KapTUH U poTorpaduii u T.1.

W3roroBrneHre TOBApOB paccMaTpUBaeMOl Pa3HOBUIHOCTH MOXKET OBITh oOOeclieueHue Ha
YHU(PUIIUPOBAHHOM 000PY0BAaHHH 33 CUET MCIIOJIb30BAHMSI CPEJCTB TPEXMEPHOU MEUaTH.

[Ipumepsl nuarpamMM, WUTIOCTPUPYIOUIMX JUHAMHMKY MMIIOPTa OTAEIbHBIX TOBApOB U3
yKa3aHHBIX BBIIIE PA3HOBUIHOCTEH, MIpeICTaBIeHbl HA pUCYHKaX 1 a-T.

Wudopmanus B3sta ¢ odpunuansHoro cairta [23]. B mommmcsx kK pHCYHKaM HCIOJB3YeTCS
KJaccupuKkanus Mo TOBAPHOM HOMEHKJIAType BHENTHedIKoHoMuYeckoi aestenbHoctu (TH BOJ).
Oto —  kiaccupuKaTOp  TOBAapOB,  NPUMEHAEMBI  TaMOXEHHBIMM  OpraHaMd U
YYaCTHUKAMU BHEITHEOKOHOMUYECKOW  JEATEIBHOCTU B LENAX  IPOBEICHUS TAMOXKEHHBIX

onepaiuii. TH BDOJl sBnsercs pacmMpeHHBIM POCCHUICKMM BapUaHTOM |'apMOHH3MpPOBaHHOMN
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Cuctemsl (I'C), pa3paboTtanHoit BceMupHoil TaMOXKeHHOW OpraHu3alMell 1 IPUHATOW B KayeCcTBE
OCHOBBI JUJIsl TOBApHOU KiaccuUKauy B cTpaHax EBpocorosa u npyrux.
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Puc. 16 — O6bem ummnopra B PK toBapos no xoxy TH BDJ] 4202: cakBosikH, 4eMOIaHBI,
JaMCKHE CYMKH-Y€MOIAHYAKH, KEHCHI IS ISIOBBIX OyMar, mopTQeIu, IIKOJIbHBIC PaHIIbI;
GyTISIpBI 119 0YKOB, OMHOKIIEH, (poToanmapaToB, My3bIKaIbHBIX HHCTPYMEHTOB, pYKel; KoOypa
Y aHAJIOTHYHbBIE H3/ICIHS; CYMKH JOPOXKHBIE, CYMKH-TEPMOCHI JUISI TUIIEBBIX MPOTYKTOB
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[IpencraBneHHble NaHHBIE MMOKA3bIBAIOT, YTO TOJIBKO MO TOBapaM IEPEUYHMCIICHHBIX KaTeropuid
00BEM MMIIOPTa COCTABIISICT HE MEHee HeCKONbKuX mMmutrapaoB noyui. CIIA B rox, HeB3upas Ha
cnax motpebnenusi, HauvaBmmwmiics B 2013-2014 rr., cBsI3aHHBIA C HETaTUBHBIMH TPCHIAMHU B
skoHOMHKe. Huke mpencraBiena Tabnuna 2, WUTIOCTPUPYIOIIAs MOoKeHne el Ha peiake PK mo
TOBapaM yKa3aHHBIX BBIIIEC KaTErOPHUH.

Tabnuma 2 — CTOMMOCTh TOBapOB M3 LIEJEBOM Ipynmbl (0OecreyeHrne MIOPTO3aMEIICHUS 32 CUeT
CPEIICTB TPEXMEPHOM IeuaTn) Ha BHyTpeHHeM pbiHke PK mo cocTostauto Ha maii 2017 r.

Kareropus uzaenuit, uznenus I{eHBI 3a IIT., TT
JleKOpaLMuK, UCKYCCTBEHHBIE LBETHI, CTATYTKH 4000

OO0yBb ¢ pe3UHOBOI MOIOIIBOM, CIAHIIBI 10000

ITocyna cToNn0Bas ¥ KyXOHHBIE IIPUHAIIEKHOCTH, IOCY/1a Il TMKHAKA 2500

CyMKa U3 Pe3UHBI IUIKHAs 25000
BuKyTepHs U3 MIacTMAacChl 5000

Ha6ophl [UIst OJEIOK U3 PE3MHBI, IIIACTMACCHI 3000

BaHTHKH, 3aKOJIKH, PE3UHKH 1500-2000
JlonaTku JuIs TJIaBaHUS 11000
Komenbku 30000-60000
Yexuipl 171 cMapTHOHOB 5000
Ckynbnrypsl 10000 /m?
JIrocTpsl 30000-100000
bapenbedsr 200000-400000
lanrenn 2000-8000
Jlekopaluu i HHTephepa 10000-100000

BunHO, 4TO CTOMMOCTH W3JENMH paccMaTpUBacMOW KaTEropuM BapbUPYETCS B IIUPOKHUX
npenenax, YTo CBA3aHO, B TOM UHCIIE C OPUEHTAlUEeN Ha pa3IMuHble CETMEHTHI TOTPEOUTENHCKOTO
priHka. JlaHHbI (akTOop obOecredrBaeT BO3ZMOXKHOCTh MOATATHOIO MMIIOPTO3aMEIEHHS, a TaKXKe
CO3/1a€T BO3MOKHOCTb JUIsl THOKOTO pearnpoBaHMsl Ha 3alpOChl PhIHKA.

Takum 00pa3oM, ¢ TOYKM 3peHUs AOIrOCpouHbIX HHTepecoB PK, co3maHue ampTepHaTHUBBI
HEMEIKOH KOHIIETIIINY MPECTaBIsIeT HACYIIHbIM HHTEpeC, TaK KaK B clyyae YCIEUTHON peanu3alinun
koHuenuuu «Wuaycrpuanuzamus 4.0» Bompoc 00 HMMIIOPTO3aMEIIEHWH HEU30€KHO OKaXeTcs
NIEPEBEIEHHBIM B MHYIO IIJIOCKOCTh, YTO M OTMEYAJIOCh BbllIe. bosee Toro, peanusanus Takoro pojaa
CTpaTeruii Hen30eKHO OKaXeT CYIIECTBEHHOE BIUSHUE Ha CTPYKTYpY sKoHOMHKH PK (paBHO Kak u
MHOTHX JPYTHX CTpaH) B IIEJIOM.

[TapannensHo, BHEApEHHE MOIXOJ0B, aHAJOTMYHbIX KoHuenuuu «Wuaycrpuanuzauus 4.0», B
ycinoBusix PK  sBisiercs WMHCTpyMEHTOM HMMIOPTO3aMELEHUs JJs TeX KaTeropuil TOBapoB,
IIPOU3BOJICTBO KOTOPBIX 110 TPAJULMOHHON CXEME He sIBIIsIETCs peHTa0enbHbIM. B niepByto ouepens,
3TO OTHOCUTCA K OOIIMPHOM TIpyMiie TOBAPOB, MUMIOPTHPYEMBIX B CPaBHHUTEIbHO HEOOJBIINX
oobemax. J[ns TOBapoB 3TOW TPYIIBI MPOM3BOJACTBO MO KIACCHYECKOM cXxeMe (HMCHOJIb3YoIee
o0opynoBaHuE, HE SBIAIOLICECS YHHMBEPCAJbHBIM W OpPUEHTHPOBAHHOE HA KOHKPETHBIC
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Pa3sHOBUIHOCTH M3JIENUil) 3aBE€IOMO HE MOTYT OBITh PEHTA0CNBbHBIMU B CHITy HEOOJBIINX 00BEMOB
PBIHKA.
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Ipoananusuposanvl 6azoevie npomugopeuuss, npucyujue NOCMco8emcKou evicutell wikone. Hameuenvi
nymu ux paspeuleHusi Ha OCHOBE COBPEMEHHLIX NPEeCMAGLeHUll UHCIUMYYUOHATLHOU JKOHOMUKU U
Juanekmuuecko2o nooxooa. lloxkazano, umo 01 KOHEePMAYUU CYWECTNEYIOWUX NPOMUBOPEHUL 8 UCHIOYHUK
pazeumusi yerecoodpasHo nepetmu K HenpamviM memodam ympaenenus. Ilokaszano maxoce, umo 01s
CMAHOBNIEHUSL «IKOHOMUKU 3HAHULLY MPeOyemcs, 8 MoM Hucie, obecnedums YeleHanpasieHHylo no020mosKy
UHHOBAMOPOB8, 0OAOAIOWUX CREYUPUUECKUM HAOOPOM KOMNEMEHYUll HA MeICOUCYUNTUHAPHOU OCHOGE.
Obcysicoaemess 00Ha U3 OCHOBHBIX NPOOAEM COBPEMEHHO20 00Wecmsed, CEA3AHHAS C BbICOKUM YPOGHEM
conpomuenenusi uHHosayusm. IloKkazano, 4mMo KOHKPEMHbIX MEXAHUIMOS, 00YCIABIUBAIOWUX GbLCOKULL
VPOBEeHb CONPOMUBTEHUSL UHHOBAYUAM, Cyujecmeyem 0ocmamouno MmHoeo. Haubonee zamemmuwitl u3z Hux,
CA3AH € CYWeCMBOBAHUEM pPA36UMOL OIOPOKpAMUL, KOMOPAs CYWECBEHHO 3aMeOdIsiem peanu3ayuro
JIF0ObIX UHHOBAYULL.

Knwuesvie cnosa: «IKoHOMUKA 3HAHULY, CMAPmM-an, CUCeMHble UHHOBAYUY, HepOopMaTbHble
uHCmMuUmMyyuuy, eblcuiee 00paA306aHUe, UACMHbIE UHBECMUYUU, CONPOMUGIEHUE UHHOBAYUAM, 6A308020
npomueopeyus.

Hocmxenecmix  oicozapvl  mexmebine  moH — He2i3ei  KAUWGLILIKMAPRA — AHAAU3  JICYPRi3iieeH.
Hucmumyyuonanovly 3KOHOMUKA JHCoHe OUANEKIMUKATLIK MACILIOL 3aManayu Yaulmoapoviy He2i3inoe oaapobl
wewy orconoapuixcocnapaanzan. Kepcemineen Kauuwbliblkmapovl 0amy KoO3iHe aUHANOblpy — YUliH,
backapyoviy Jicanama 20icine emy opvbiHObL eKkeHi alimbliean. ConbiMeH Kamap, «OiniM 3KOHOMUKACHIHY
oamvlmy YwiiH HIHAPANLIK Hezi30e apHalibl KY3blpemmilikmep HCUbIHMbIZLIHA Ue UHHOBAMOPIAPObl
maxcammol 0asapaayobl KAMmamacwls emy. Mnunosayusea scoeapvl Kapcolivlk 0apesxcecimer OauiaHbiCmbl
3amManayu KoeaMHuly He2izel Macenenepiniy 0Oipi manxvlianean. HuHOBayus2a HCO2APHI  KAPCHLILIK
dapediceCin  KAMMAMACLL3 ememin HAKmMbl MeXaHu3MOepoiy  JicemKinikmi mypoe Kon eKenoici
kepcemineen. Onapoviy iuinde ey Ke32e Mycemini Ke3 KejleeH UHHOBAYUSHbIH JiCy3e2e ACYbIH aumapivblKmail
basyramamin 0ambvlear OIOPOKPAMUSHLIY OOTYbIMEH OALIAHLICbL.

Tipex ceo30ep: «OinimM SKOHOMUKACHLY, cmapm-an, Jcyueni UuHHOGayusnap, Gopmanovl emec
UHCMUMYYUANAD, HCOSAaPebl OLNIM, dHceKe UHBECTNUYUSAIAD, UHHOBAYUARA KAPCLIbIK, OA3ANbIK KAUUUbLIbIK.
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The basic contradictions inherent in the post-Soviet higher school have been analyzed. The ways of their
resolution are outlined on the basis of modern institutional instincts and a dialectical approach. It is shown
that in order to convert existing contradictions into a source of development, it is advisable to move on to
indirect methods of management. It is also shown that for the formation of the «knowledge economyy, it is
required to provide targeted training of innovators with a specific set of competencies, on an
interdisciplinary basis. One of the main problems of modern society, associated with a high level of
resistance to innovationhas been discussed.lt is shown that there are a lot of specific mechanisms that
determine a high level of resistance to innovation. The most notable of them is related to the existence of a
developed bureaucracy, which significantly slows down the implementation of any innovations.

Keywords: «knowledge economyy, start-up, system innovations, informal institutions, higher education,
private investment, resistance to innovation, a basic contradiction.

Cocrosinue nen B cdepe BhICIIET0 00pa30BaHMs, CIOKHUBIIEECS B HACTOSIIEE BPpEeMs B CTpaHAX
EADC, sBusiercs, MITKo roBops, clIOKHbIM. [locTcoBeTckas BbICIIasl MIKOJA YacTO MOJBEpPraercs
0’KECTOYEHHOU KpUTHKE U co ctopoHsl CMU, u Ha cTpaHUIlaX HAYYHOM NMEPUOAMKH, HAIIPUMED, B
[1-3]. Bmecte ¢ Tem, naHHaAs KpPHTHKA MajJeKO HE BCErAa SIBISCTCA KOHCTPYKTHBHOM, W IO
CYIIECTBY YaCTO CBOJUTCSA K 0OOCHOBAHHMIO HEJOCTATOYHOCTU (PMHAHCHPOBAHMS BBICIIUX yUECOHBIX
3aBeIEHUH CO CTOPOHBI rocygapctBa. ba3oBeIM HpOTHBOpEUHsIM, KOTOpbIE TMPUBOAAT K
Ha0JII01aeMOMy HapacTaHUIO HETaTUBHBIX TPEHJIOB, HE YACSAETCS JOJDKHOTO BHUMAHUS — WX Yallle
3aTEHSAIOT AETalH, aHAJIW3 KOTOPBIX, O€3yCIIOBHO, BaKE€H, HO caM 10 ce0e He MO3BOJISET PEIINUTh
po0JIeMy CHCTEMHO.

B mHacrosmieil pabore mnpeanpuHsATa MOINBITKA BbIIEIUTH HMMEHHO 0a30Bble IMPOTHBOPEUUs
IIOCTCOBETCKOM BBICIIEHN IIKOJIBI 1 HAMETUTH HHCTPYMEHTBI, KOTOPBIE NTO3BOJIAT KOHBEPTUPOBATH, B
COOTBETCTBUH C JUAJIEKTUUECKUM MOIXO0J0M, JAHHbBIE IPOTUBOPEYHS B NCTOUHUK Pa3BUTHS.

Pemenue 3a1aun UMEHHO B Takoi (OPMYJIMPOBKE Ha CETOJHSAIIHUIN JeHb sBiIseTcs Oojiee ueM
aKTyaJbHbIM B CBSI3M C HEOOXOJUMOCTBIO IMOCTPOCHHMS ASKOHOMHMKHM 3HAaHHM M YCKOPEHHOTO
MHHOBAIIMOHHOTO pa3BUTHs (AaHHBIN Te3uc B cTpaHax EADC Obul HEOJHOKpPAaTHO O3BYYEH Ha
caMOM BBICOKOM YypoBHe, B uacTHOCTH, [Ipesumentom PK H.A. HazapbaeBpiM Ha AcCTaHUHCKOM
skoHoMHueckoM  ¢Gopyme 2016 roma [4]). C Touku 3peHus 0a30BBIX  IMOJOXKCHHUH
MHCTUTYLMOHAJILHOM SKOHOMMKH, TPEOOBaHUs, HAICJICHHbIE Ha CTAHOBJIEHUS! YKOHOMUKH 3HAHWH,
TIpe/ICTAaBNIAIOTCA Oonee yeM ompaBaaHEBIME. Eme B Tpymax M. Illymmerepa [5,6], koTopsiii B
HACTOAILEE BpEMS CUUTACTCS OJHUM M3 OCHOBOIIOJIO)KHMKOB HWHHOBATHKHM, OTMEYalIOCh, 4YTO
MMEHHO CHCTEMHbIE MHHOBAIMH SIBJISIOTCS Hanbosee 3((EeKTUBHBIM HHCTPYMEHTOM NPEOA0ICHUS
KPU3HCHBIX SIBJIEHUI B 3KOHOMHKE.

Jle-pakTo Te3uC O CTAHOBJIEHMM SKOHOMHUKM 3HAHMM O3HAYaeT, 4TO 3HAYUTENIbHAs YacTh
OTBETCTBEHHOCTH 33 YCKOPEHHOE MHHOBaLlMOHHOE pa3BuTue cTpaH EADC Bo3naraercss UMEHHO Ha
BBICIIIYIO LIKOJIy. DTO CBSI3aHO, B TOM YHCJE, U C TE€M, YTO I CTAHOBJIEHUS SKOHOMHKHU 3HAHUU
HEO0OXOUMBI KaJIpbl, MOATOTOBKA KOTOPHIX JODKHA 3aMETHO OTJIMYATCS OT TOM, YTO MMesia MECTO
710 CUX TIOP.

ITokaxxem 5T0. OCHOBHOW mpoOIEMOl COBpeMEHHOro OOIIeCTBa B paccMaTPUBAEMOM
OTHOIIIEHUHU SIBIISIETCSI BBICOKHUH ypOBEHb CONPOTHBJICHHS] MHHOBALMSM. YTIpOIasi, NHHOBALUU
KaK BO3/AyX HEOOXOJMMbI OOIIECTBY B WeJOM, HO JJs KaXJOro €ro 4jeHa, B3STOr0 B
OTIeJbHOCTH, OHU HE NIPEACTABIISIIOT 0COO0H IIEHHOCTH, a YaCTO U HEITOCPEICTBEHHO 33/I€BAIOT €T0
CUIOMUHYTHBIE UHTEpechl. J[0Ka3aTh CylIeCTBOBaHHE MOBBIMICHHOIO COMPOTHUBIICHUS WHHOBAIUSAM
B COBPEMEHHOM OOII[ECTBE MOXKHO, COTIOCTABIISISI MIOJIOKEHUE JIeNl B JaHHOU cdepe ueroBeuecKoin
NeSATEILHOCTH, CIOXKHUBIIEecs Ha pyoexe 19-ro u 20-To BEKOB, C OAHOU CTOpOHBI, U 20-T0 U 21-T0
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BekoB — c apyroi. Ha pybexe 19-ro m 20-ro BEeKOB BHEIPEHHE HWHHOBAIMOHHBIX TEXHOJOTHA
OCYIIECTBIISUIOCH, TJIAaBHBIM 00pa3oM, 3a CYeT 4YaCTHbIX MHBecTHIUWIl. [[aHHOE sBIeHWE OBLIO
HACTONBKO MaccoBbiM, uto M. Illymmerep OGOCHOBAHHO PAacCMATPUBAT WHHOBAIMOHHYIO
JeSITEIBPHOCTh KaK MAaKPOIKOHOMHUYECKHU 3HAYUMYIO [5,6].

B mnacrosimee Bpemsi rocynmapctBa EADC peanbHO BBIIEIAIOT 3HAYMTENIBHBIE CPEACTBAa Ha
o0ecrieyeHre rocy/1apcTBEHHO-YaCTHOTO MapTHEPCTBAa B 00JACTH MHHOBAIMOHHOM J1€ATEIbHOCTU
(HampuMep, COOTBETCTBYIONIME MPOTPaMMBI IO BBIIEICHUIO T'paHTOB B cymme a0 $800000
chopmupoBansl B Kazaxcrane Ha 2017 r.), HO YpOBEHb YacCTHBIX WHBECTHUIIMH B 3Ty 00JIacTh
OCTaeTCs HEJOMyCTUMO HU3KUM. DTOr0 (pakTa JOCTATOYHO, YTOOBI yTBEPKAATh, 4TO OOIIECTBO — B
JUIE YacTHOro Om3Heca — Je-(pakTo OTKA3bIBACTCS Y4acTBOBATh B CYMISCTBYIOIIMX MpPOTpamMmax
WHHOBAIIMOHHOTO pa3BUTHs. OUEeBUAHONW MPUYMHOU JJISI TOTO SIBJISIETCS HEAOCTATOYHO BBICOKAS
peHTa0CIbHOCTh  JTFOOBIX ~ MPOWM3BOJCTB,  HUCIOJB3YIONIMX  WHHOBAIIMOHHBIC  TEXHOJIOTHH.
[ToTeHnuanbHble AOXOJBI HE MOKPHIBAIOT BIIOJIHE PEajbHBIE PHUCKHU, MPUPOJA KOTOPHIX BEChMa
pa3HoOoOpa3Ha U IeTajIbHO MPOAHAN3UPOBaHa, HapuMep, B [7].

KoHnkpeTHbIX MeXaHU3MOB, 00yCIaBIMBAIOIINX BHICOKHI YPOBEHb COMTPOTUBIICHHSI HHHOBAIUSIM,
CYIIECTBYET JOCTATOYHO MHOTO. Hanbosiee 3aMeTHBIN U3 HUX, CBS3aH C CYIIECTBOBAaHHEM Pa3BUTOMN
OIOpOKpaTHH, KOTOpash CYIIECTBEHHO 3aMEAJsieT peanu3aluio JoOblX HHHOBauud. Tak, Kak
MMOKA3bIBACT MPAKTUKA, HA TOJyYCHUE rOCYJapCTBEHHBIX MHBECTHIIMA TIPH CAMBIX OJIArOMPUSTHBIX
YCIIOBUSX MPUXOJAUTCS 3aTPavyMBaTh OKOJIO OJHOTO I'0JIa; 3TO HEJOIyCTUMO JOJITO IS TaKuX cdep
JESATCIIbHOCTH KaK TEJICKOMMYHHKAIIMOHHAS WHAYCTPHUS WM HH(MOPMAIMOHHBIC TEXHOIOTHH.
(MaHOBanus ycrapeBaeT paHbIlle, YeM YHMHOBHUKHA OKA3bIBAIOTCS CIIOCOOHBI MPUHSATH TO MM HHOE
perieHue.)

Eme omuH MexaHus3Mm, 0OyCIaBIMBAaIONIMK BBICOKOE 3HAUYEHHUE COMPOTHUBICHUS WHHOBAILIUSAM,
HEMOCPEACTBEHHO CBsi3aH cO c(epoil BhICHIETO 00pa3oBaHWsA. A MMEHHO, B HACTOSIIEE BpeMs
CIIOXHUJIach YCTOWYMBOE pa3JeleHUe NpOorpaMMm NOATOTOBKM MO Y3KMM cHenuaju3anusiM. B
3HAUYUTENILHON CTETMEHH 3TO OTBEYAET KOHKPETHBIM MOTPEOHOCTSM OOIIECTBA; TaK MAHTUCT M
JIEPMATOJIOT JIEHCTBUTENIBHO JOJKHBI 00J1aaTh CYIIECTBEHHO PA3IHYAOIIMMHUCST HabopaMu
KoMreTeHI . Takoro poja oOCTOSTENHCTBA TMOJHOCTHIO OINPABIBIBAIOT CYIIECTBOBAHUE Y3KHUX
cnenuanu3anuii. OHaKO 3TO BOBCE HE O3HAYAET, YTO BBICIIAS IIKOJIA JIOJKHA TOTOBUTH TOJIBKO
y3KHX CHEIHATUCTOB, YTO CTAaHOBUTCS OYEBHUIHBIM, €CIH PACCMOTPETh Ha0Op KOMIETEHIIHH,
KOTOPBIM JIOJDKEH O00JaaTh NMpeInpUHUMATeNb, OPUCHTUPOBAHHBIM Ha BHEIPEHHE B MPAKTUKY
cO0CTBEHHBIX pa3pabOTOK.

AHanu3 MoJI0KEHHUs JIe B 0071acTH MHHOBAIWH, CIIOKUBINUNCS Ha pyOexe 19-ro u 20-To BEKOB,
T.e. B UCTOPUYECKUU TMEpPUOJ], Koraa compoTuBieHne nHHOBanusM B EBpomne u CHIA mocturio
AKCTPEMaJIbHO HU3KOTO 3HAYEHUsS, OJHO3HAYHO TOKA3bIBAET, UTO IMOAABJISAIONIEE OOJBIIMHCTBO
3HAQUMMBIX  HMHHOBAIMKA  OBLJIO  BHEAPEHO B  TPAKTUKY  HEMOCPEACTBEHHO  aBTOPaMM
COOTBETCTBYIOIINX M300peTeHu# (Hanbomnee n3BectHsl hamunuu Hobenst, @apagest u T.1.).

HamnpoTuB, BBITYCKHUKHA COBPEMEHHBIX YHHUBEPCUTETOB, B MOJABIISIONIEM OOJBITHHCTBE BOBCE
HE OPUEHTHPOBAHBl HA MHHOBAIMOHHYIO JESATEIBHOCTh, OCOOEHHO HATJISIHO ATO MPOSBISETCS B
Kazaxcrane, rje AOMUHHUPYIOIIMM MPEANOYTEHHEM ISl BBIMTYCKHUKA YHUBEPCHUTETa JIHOOOTO
npoduns sIBIsIeTCS TOCYJapCTBEHHAs CITyk0a MK cIy’k0a B KBa3UTOCYJAPCTBEHHBIX KOMIIAHHIX
[7].

Taxoe momosxeHue Jes oT4acTu onpenensercsa GakTopaMu, He CBSI3aHHBIMU HETIOCPEICTBEHHO C
BBICIICH INKOJOH. A HMEHHO, B 00JacTH WHHOBAIlMOHHOM JEITEABLHOCTH, B OTIHMYHE OT
rOCy/IapCTBEHHON CIIy>)KObl, OTCYTCTBYET NPO3Pa4YHbIH (TOYHEE MOHITHBIA OOJIBIIMHCTBY
CTYJCHTOB WJIM aOUTYPHUEHTOB) MEXAaHU3M KU3HEHHOro ycnexa. OTCYTCTBYIOT TaKkKe MpO3pavyHbIe
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MEXaHHU3MBI, KOTOpbIE€ OBl TO3BOJSUTM JIOCTOMHO BO3HATrPaJUTh YCHIIUS TEX, KTO 3aHST
WHHOBAIIMOHHOMW JEeSATENILHOCThIO (OuIMaNbHas 3apaboTHas miata mpodeccopoB OONBIIMHCTBA
YHUBEPCHTETOB COIMOCTaBUMa C 3apa0OTHOM IUTATOW CEKpeTapIiliyd B MPECTHKHON KOMMEPUYECKOM
WJIM KBA3UTOCYAAPCTBEHHOU (prupme).

B 1O e BpeMs, Kak MOKa3bIBae€T AEATEIbHOCTh LEJIOr0 psA/la CTApTAlOBCKUX KOMIIAHMM,
JNeHCTByIOIMX B 00dacTd HH(DOPMALMOHHBIX TEXHOJOTUN, KU3HEHHBIH yCIEeX MOJIOI0TO
crenuagucTa B 9TOM cdepe MOXKeT ObITh 3HAYUTENBHO Oo0Jiee BBIPAXCHHBIM, HEXKEIH B TEX
o01acTax, Ha KOTOPBIX OPUEHTUPYIOTCA AOMTYPHEHTHI, MOCTYMAloIlMe Ha 3KOHOMUYECKHE WIIU
YIpaBIEHYECKUE CleNuaabHOCTA. J[OXOOBl MOJIOABIX HWHHOBAaTOPOB J3TOH cdepe KpaTHO
MPEBBIIAIOT JIOXOJbI TOCYIAapCTBEHHBIX CIIY)KAIlUX, HO JAaHHBIN (haKT OCTaeTcss He3aMEUCHHBIM
OOJIBIIMHCTBOM WX CBEPCTHHKOB, TaK KaK B CIOXHBIIHMXCS YCIOBHSX CTapTallOBCKHE KOMITAHUU
BEIHYKICHBI (DYHKIIMOHHPOBATh HA «CepoM» phIHKE. ClieIoBaTeNbHO, /IS0 HE TOJIBKO B TOM, YTO
00IIeCTBO HE T'OTOBO JOCTOMHO BO3HArpa)XIaTh YCHUJIUS MHHOBATOPOB — CYIIECTBYIOT 00JIacTH
NesTeNbHOCTH (TIPeXIe BCero, 00iacTh MHPOPMAIIMOHHBIX TEXHOJIOTHI), 16 OHU MOTYT ClielaTh
3TO caMoCTOSTeNbHO. JIFOOOMBITHO OTMETHTH [7/], YTO ycliexa Ha JaHHOM IMONpPHUIIE YacTo
JOCTUTAIOT TMOTOMCTBEHHBIE WHXKEHEpPhl W Hay4yHble PaOOTHUKH, T.€. JIMILA, KOTOPHIE MOIYYHIN
COOTBETCTBYIOIINN HAOOP KOMIIETEHIMI B CEMbE, a HE B CTEHAX YHHUBEPCUTETA.

CrnenoBaTeibHO, MOXHO YTBEP)KIaTh, YTO MPUYMHOM HHU3KOM WHHOBAIIMOHHON AaKTUBHOCTH
MOJIOJICKHU SIBJISIETCS TakKe€ W TO, YTO B CTEHaX YHUBEPCUTETOB OHU HE TMOJYy4YalOT HHU
COOTBETCTBYIOIIMI HAO0OpP KOMIIETCHLIMM, HM Ja)ke OOIMe MpeACTaBiICHUs 00 HMHHOBAIMOHHON
NESTEIbHOCTH, KOTOPbIE TO3BOJWIM Obl MM YBUJETh pEAIbHO CYIIECTBYIOIUE (Haxke B
CJIO)KMBIIUXCS KOHKPETHBIX HMCTOPUYECKUX YCIOBUSX) MPEUMYIIECTBA KaK MOHETapHOTO, Tak U
HEMOHEeTapHOro xapakrepa. K mocineaHum, O4€BHUJIHO, OTHOCUTCS BO3MOYKHOCTh 3aHMMAThCS IO-
HACTOAIIEMY UHTEPECHBIM JIEJIOM, BBICOKAsl CTENEHb JINYHOW CBOOOBI U T.1I.

OTtcroia BBITEKAET JOCTATOYHO MPOCTOM BBIBOJ. JleneHue mo creuuranusanusiM, O KOTOPOM,
TOBOPHWJIOCH BBIIIE, O€3yCIOBHO, OYJET COXpaHATh aKTYaJbHOCTb €II€ JOJroe BpeMs, HO 3TO He
O3HA4yaeT, 4YTO Takas Trpajamus, HEMPEeMEHHO [O/DKHA ObITh eAuHCTBeHHOM. Hactamo Bpems
MMOCTaBUTh BOIPOC O TOM, YTO BBITyCKaWOIIKe Kadeapbl, HapsAy C Y3KHUMH CHEIHAIMCTaMH,
JOJDKHBI TOTOBUTHh TAaKXK€ M CHEIUATUCTOB, OOJAMAIONMUX MPAKTUUYECKUMHU U TEOPETUUECKUMU
HABBIKAMH WHHOBAIIMOHHOW JesiTebHOCTH. IlpennpuHumareneii, TOYHEe, WHHOBATOPOB
TPaKTyeMbIX B cMbiciie Teopur U, Illymierepa, HY’KHO rOTOBHTD IieJIeHANPABJICHHO.

Pazymeercs, dopmupoBaHHe yueOHBIX MPOrpaMM, OOECIIEYMBAIOIIUX TaKyl MOATOTOBKY,
SIBJISIETCSL IOCTaTOYHO CJOKHBIM JenoM. Ha mepBom 3Tame, OJHAKO, MOXHO OrPAHUYHUTHCS
BHEJIpEHHEM HEOOJBIIOT0 YHCia JEKIIMOHHBIX KYPCOB, TOTIOJHSEMBIX MPAKTHKOH, CBSI3aHHOW C
BHEIpEHHEM | pa3pa0doTkor wHHOBaNUW. OCHOBHBIM HWHCTPYMEHTOM 37IeCh MOJXET CTaTh
MEXBY30BCKOE MM MEXK(PaKyIbTETCKOE COTPYAHHYECTBO, B YaCTHOCTH, MEXKIY TEXHUUYECKHUMH U
SKOHOMUYECKUMH (aKyIbTeTaMH, MpPUYEM Ha YPOBHE pEATbHOW MOATOTOBKU CIEIUATUCTOB,
oOnafaronux HaBBIKAMH MEXIUCIUIUIMHAPHOTO B3auMozeicTBusa. Hambonee mnepcrnekTHBHON
dbopMoil Takoro coTpyaHUYECTBa SBIsETCS (GopMHUpoOBaHUE MEXK(DAKYIBTETCKUX CTYISHUYECKHX
KOJIJIEKTHUBOB, COBMECTHO pa0OTaIOIIUX HAJl KOHKPETHON MHHOBAIUEH U €€ BHEAPEHUEM.

BrickazanHble BBIIIE COOOpPaKEHUs TTOKA3bIBAIOT, YTO (DAaKTOPHI, CBSA3aHHBIE C HU3KUM YPOBHEM
JIOXOJIOB TIperojaBaTeliel YHUBEPCHUTETOB U IUIl, MPo(ecCHOHAbHO 3aHUMAIONIUXCS HAy4HO-
TEXHUYECKUMHU pa3paboTKaMH, HE CIelyeT paccCMaTpuBaTh Kak JOMUHUPYIOIIKE O OTHOILIEHUIO K
(hOpPMHUPOBAHHIO BBICOKOTO COINPOTHBIICHUS HMHHOBaNMAM. BpIpaxasch B Oonee obmel ¢dopme,
OTCYTCTBHE MOHETApHOW MOTHBALIMA HE SBISETCS €IUHCTBEHHBIM (AaKTOPOM cAepKuBaHus. Tak, B
Kazaxcrane u, oryactu B Poccum, yxke mposiBisieTcs cienyromas TEHACHIUS: Ha OTACIIbHBIX
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kadenpax  yHUBEPCHTETOB (MPEUMYINECTBEHHO CBS3aHHBIX €  HMHQOPMAIMOHHBIMH U
TEJIEKOMMYHUKAIIMOHHBIMU ~ TEXHOJOTHSMH) Hanboiee KOMIIETEHTHBIE MPEMoAaBaTeNid Mo
cymecTBy pabotarorT OecruiaTHO. TouHee, yxe cPopMUpOBaiIach MPOCIONKa CHEIUAINCTOB, IS
KOTOPBIX MOTHBAIllMEH K YYaCTHUIO B MPEMOJABAaHUM SIBIISETCS OTHIOAL HE MPSIMOE MaTepUATBHOE
BO3Harpax<JiecHue, a HuHble (AKTOpbl — BO3MOXKHOCTH JI CaMoOpeaan3alud, BO3MOXKHOCTb MJis
MIPUBJICYEHUS CTYACHTOB K COOCTBEHHOM JNESATEIILHOCTH U T.JI.

Tenmenuuum  Takoro pojaa  CACPKHUBAIOTCS, TJaBHBIM ~ 00pa3oM,  CYIIECTBYIOLIUMU
aJIMMHHUCTPATUBHBIMU MeXaHu3MaMu. [IpencTaBuTenu NaHHON KaTeropuu MpenojiaBaTesiei Jerko
MOKHU/JIAIOT YHUBEPCUTET, KaK TOJBKO CTAJIKMBAIOTCSA C JIOOBIMH TNPOSBICHUAMHU OIOPOKPATHU3MA;
OHHU TOTOBBI MPENOJaBaTh, HO HE 3aMOJHATH OIOpOKpaTHdyeckue Oymaru, KOJIUYeCTBO KOTOPBIX B
VHUBEPCHTETaX JaBHO BBIIUIO 3a Bce TpaHull pasymHoro. (IlombITku  OrpaHUYuTH
JOKYMEHTOOOOpOT aIMUHUCTPATUBHBIMH MEpaMH, KaK IIOKa3bIBaCT MPAKTUKA, MPHUBOIAT K
YCKOPEHHOMY HapacTaHUIO ero oobema. )

Te xe agMUHHCTpAaTHUBHBIE MEXAaHU3MBI CIACP)KUBAIOT U BHEIPEHHE JIIOOBIX MHHOBALIMOHHBIX
JEKUHUOHHBIX KypcoB. CylllecTBOBaHHE YTBEPKICHHBIX MPOrPaMM U TPOMO3JIKUX MEXaHM3MOB UX
YTBEPKACHUS CO CTOPOHBI BBIIIECTOALIUX HWHCTAHLIUN TPEAOCTABISIET HEOMPOBEPKUMbIE (B
OIOpOKpaTHYECKOMN JIOTHKE) apryMeHThI KOHCEPBAaTUBHOMN qJacTu npodeccopcko-
IpenojaBaTebcKoro cocraba. JltobOas MHHOBaLMS MOXKET OBbITh OTKJIOHEHAa IO (OpMalbHBIM
MpU3HAKaM, KaKk He COOTBETCTBYIOIAsI yTBEPKJACHHBIM HOPMaM.

Pazymeercs, kak cripaBeyiMBO OoTMedaeTcss B [8], HET HUKAKMX OCHOBAHHWW JIEMOHH3WPOBATH
oropokpatuto. CyliecTBOBaHHE aIMHUHUCTPATUBHBIX MEXaHU3MOB KOHTPOJIS HaJ Cepoil BBICIIETO
o0pa3oBaHMs CO CTOPOHBI TOCYIAapCTBa OTpa)kaeT OOBEKTUBHO CYILIECTBYIOIIME MOTpeOHOCTH. B
KauecTBE WJUIIOCTPAIIMM YMECTHO 3/IeCh YMECTHO YKa3aTh Ha IOJIOKEHHE JeT, CIOXKHBIIeecs B
MTOCTCOBETCKOI BBICIICH IIKoNe K Hauany 21-ro Beka. HeonmpaBnanHasi cTaBka Ha CaMOPETYIISIIHIO
Ha OCHOBE PBIHOYHBIX OTHOIICHHWH B JaHHOW cdepe MpuBelia K B3PHIBHOMY POCTY YHUCIA BY30B,
OCYIIECTBISIONIMX IOATOTOBKY CTY/JCHTOB Ha IUIATHOW OCHOBE M C OYEHb HU3KHM KaueCTBOM.
[TocnencTBus caenaHHON CTaBKH Ha «HEBUIAMMYIO PYKYy PBIHKa» OIIYIIAIOTCS IO CHUX IOp, XOTS B
ctpanax EADC wu ObUTM OCYIIECTBICHBI MEpHI, HAIpaBJICHHBIE Ha MPECEUEHUE ACSATEIHHOCTU
YHUBEPCHUTETOB, (DAKTUYECKH MPEBPATUBIUXCS B OpraHU3aINH, Jie-(haKTo TOPTYIOIINE TUTUIOMaMH.

CrnenoBarenbHO, OJHO M3 0a30BBIX NPOTUBOPEUMH COBPEMEHHOW ITOCTCOBETCKOM BBbICIIEH
IIKOJIBI MOXHO c(hOopMyIHpOBaTh Kak MPOTUBOPEUNE MEXTy HEOOXOAMMOCTBIO KECTKOTO KOHTPOIIS
HaJ IpoleccaMu B cdepe BbICHIEr0 00pa3oBaHMsA CO CTOPOHBI TOCYAapcTBa M KOMILIEKCOM
HETaTUBHBIX MOCJEICTBUH, KOTOPBIM HEU30€KHO BIIEUET 3a COOOM HCMOIb30BAaHUE MHCTPYMEHTOB
aJIMHHHCTPATHBHOTO PETYJIMPOBAHHUS.

ATIOJIOTeTHI )KECTKOTO aJIMUHUCTPUPOBAHMS, PAaBHO KaK W KPUTHKH OIOPOKPATHH, TO-CBOEMY
MpaBbl, HO, HU T€, HU JIPYrHe, K COXAJICHUIO, HE MPUHUMAIOT BO BHHUMaHUE OOCTOSTEILCTBO,
OYEBHIHOE C TOYKH 3peHHs aAuaniekTuku. CyniecTBoBaHHe 0a30BOTO MPOTUBOPEYHS TOTSHIINATBHO
€CTh UCTOYHHK Pa3BHUTHS, HO JJISI TOTO, YTOOBI COOTBETCTBYIOIIME BOZMOKHOCTH PEaTH30BaIHNCh Ha
MPAKTUKE, HYKHO BBINTH 3a €ro IJIOCKOCTh, BOCIIONB30BABIINCH KIACCHYECKUM 3aKOHOM
OTPUIAHHS OTPULIAHUS.

Eme ogHo 6a3oBoe mMpoTHBOpEUrE MOCTCOBETCKOM BBICIIEH HIKOJIBI HETOCPEICTBEHHO KacaeTcs
WHHOBAIIMOHHOW JesTenbHOCTU. Bpicimas mikona, Kak W cpeaHsis, Oyqy4yd, B TOM 4YHUCIE,
COLIMAJIbHOW HWHCTUTYLMEH, Mpu3BaHa O0OECNeYUTh WHTErpalyio BBIMYCKHUKA B KOHKPETHYIO
COIMATBHYIO Cpeay. DTO HEeU30ESKHO CKa3bIBaeTCA Ha XapakTepe GopMUpOBaHUS 00pa30BaTEIbHbIX
MpOrpaMM, HAalEIeHHbIX Ha TO, YTOOBl TNPUBUTH BBINIYCKHUKY HAaBBIKH, MOJpa3yMeBaIOIINE
NEHCTBUS B «3aJJaHHOM PEKMME B 33/IaHHBIX 00CTOSTENbCTBaX». B 0COOEHHOCTH 3TO XapaKTEepHO
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JUI TEXHUYECKUX BY30B, HAa KOTOpBIE, B IEPBYIO OUEPENb, M BO3JAraeTcs 3azada M0 yCKOPEHHIO
MHHOBAIIMOHHOT0 pa3BuTus crpad EADC.

Crunp MbIuIeHUs, GOpMUPYEMBII B HACTOSIIEE BPEMsI TEXHUUECKUMH YHUBEPCUTETAMH, — €CITN
HE CKas3aTb, CTPYKTypa (opMupyeMON HHIUBHUAYATBHOCTH — MPSIMO TNPOTHUBOIMOJIOXKEH TOMY,
KOTOPBIM JIOJDKEH 00J1alaTh WHHOBATOP, XapakTep JesTeIbHOCTH KOTOPOrO aBTOMAaTHYECKU
[IOIpa3yMeBAcT BO3MOKHOCTb HaXOAWTHh HECTAHJAPTHBIC PELICHUS, WIA YYCHbIH, KOTOPBIM, Kak
yTBep:kai eme Jlekapt, 00s13aH Bce 110JIBEpraTb COMHEHHUIO.

JlaHHOE ITPOTUBOpEYHE paHee paspelnaioch yepe3 npuHuun ['ymoonsara [9], B cooTBeTCTBHM C
KOTOPBIM OOy4Y€HHE B BBICHICH ILIKOJIE JODKHO OBITH HEPAa3phIBHO CBSA3aHO C 3aHATHSAMU HAyKOH,
4T0, B TOM 4YHCJIE, OOECNEUMBAaeT HAaBBIK KPUTUYECKOTO MBIIUICHUS, HAaBBIK OTBICKAHUS
HETPUBHAIBHBIX peleHUH Hu T.A. B clookuBmMXCd KOHKPETHO-UCTOPUYECKHX YCIOBUSX
IIPECTUKHOCTh HAYYHOM JEATEJBHOCTH yIaja HAaCTOJIbKO HU3KO, YTO MPUBJIEYb K HEH CTYAEHTOB
KpaifHe 3aTpyHUTEIbHO, 0COOEHHO, €CIIM MbITAThCA JIeJIaTh 3TO B MAacCOBOM Hopsiike. OTaenbHbIe
UCKJIIOYEHMS, KaK TIPaBHJIO, CBA3aHbl CO CTYJEHTAaMHM — BBIXOALIAMU U3 CEMEM Hay4HBIX
paGotHukoB. [IpuHumn I'ymOonpATa B HOCTCOBETCKOM BbICHICH MIKosie ae-(hakTo mepecra
pa0oTaTh, B TOM 4HCJI€, IOTOMY, YTO CTYJEHTHI HE 00Ja/1al0T JOCTATOYHBIM KM3HEHHBIM OIBITOM,
4TOOBI JUI1 HUX CTajla 3HAYMMOM HEMOHETapHasi MOTHBALIMSL.

D710 BO3BpaIlaeT K HEOOXOAMMOCTH MOJArOTOBKH, KAK MUHUMYM, JBYX KaT€ropuil BBIITYCKHUKOB
YHHBEPCHTETOB, YCIOBHO TOBOPS «CIICIUAIMCTOB» M «TBOPIOB», a TaKkKe K HEOOXOAMMOCTHU
paspelleHusi MepBoro M3 paccMaTpUBaeMbIX 0a30BBIX MPOTUBOPEUMM: MOATOTOBKA «TBOPIIOB» B
YCIIOBUSIX JKE€CTKOM TUKTATypbl OFOPOKPATUH BBITJISAUT, MSATKO TOBOPS, MIUTFO30PHOM.

[IpuMeHUTENBPHO K paccMaTpUBacMOMY KOMIUIEKCY MpOOJeM 3TO MPHUBOAUT K BHIBOLY O
HEOOXOIMMOCTH  pa3pabOTKM  HeNpsIMbIX METOJOB  peryiupoBaHus. C  TOUKH 3peHHUs
MHCTUTYLMOHAJIBHOM DSKOHOMMKH, 3TOT BBIBOJ, B CBOIO O4Yepeab, OAHO3HAYHO IPUBOJAUT K
3aKJIFOYEHHUI0 O HEOOXOJMMOCTH CTAHOBJICHUS He(OPMaJIbHBIX MHCTUTYLUH, KOMIUIEMEHTAPHbIX
CHUCTEME BbICIIEro O0Opa3oBaHUS M HALEJIEHHBIX Ha CTUMYJIMPOBAaHHE WHHOBAIMOHHOMN
NESITeNbHOCTH. YIpouias, CyTb METOJa, KOTOPbIM pa3pelaeTcsi paccMaTpUBAaEMOE BBIIIE
MIPOTUBOpPEUYNE, COCTOUT B cieaytouieM. dopmanbHble MHCTUTYUMU (Hampumep, (paxyJIbTeThl)
OCTal0TCA M0J1 AIMUHUCTPATUBHBIM KOHTPOJIEM, HO aKIIEHT CMEIAETCsl C KOHTPOJIS HaJl MPOoLeccoM
Ha KOHTPOJb HaJ pe3yabraTroM. CienyeTr MOoAYepKHYTh, YTO IO OTHOIICHHIO K MHHOBALIMOHHOW
JeSTeIbHOCTH PEe3yJIbTaT KOHTPOJIMPOBATh ropa3fo Ipolle, YeM Mpolecc OO0ydeHHs, Tak Kak
yKa3aHHbBIN pe3yabTaT MOXKET ObITh U3MEPEH HETIOCPEICTBEHHO B IEHE)KHOM BBIPaXKEHUU (MIPHOBLIL
CTapanoBCKUX Kommanuil). [l nocTukKeHHs 3alaHHOTO pe3ylibTaTa, (popManbHble MHCTUTYLIMU
bopMHUpPYIOT HEGOpMaNbHbBIE WM OJM3KUE K HUM IO XapakTepy (pyHKIMOHUPOBAHUS, YTO CHUMAET
BOIPOC 00 U30BITOUHOM aIMUHUCTPUPOBAHUU.

CooTBeTcTBYIONIME TEHACHIMH YK€ peaJu3ylTcsl Ha MpakTHKe, Oojiee TOro, OHU HMEIOT
OTIpeICNICHHYIO MOJAJEPKKY CO CTOPOHBI rocyaapcTBa. Tak, MpuM MHOTMX YHUBEPCHUTETaX CTpaH
EADC yxe GyHKIMOHHUPYIOT TEXHOIAPKH, 3a7a4eid KOTOPBIX TEOPETHUECKH SBISETCS WMEHHO
MOJJEPIKKA CTApTAIlOBCKUX KOMIIAHWH, B TIEPBYIO OUY€peEllb, MOJOJAEKHBIX. OJHAKO HA MPaKTHKE
MHHOBAIIMOHHAs AaKTMBHOCTb TAaKOro poJa CTPYKTYp TakKXKe CHEPKUBAETCA BCEMH TEMH
HETraTUBHBIMHU (PAKTOPAMH, KOTOPBIE CONPSKEHBI C CYLIECTBOBAaHUEM Pa3BUTOM OIOpOKpaTHu.

OTo0 eme pa3 roBOPUT O BAKHOCTU TAaKOT'O MHCTPYMEHTa Kak HeGopMajbHble WHCTUTYLIHU,
KOMILIEMEHTapHbIe (POPMaJIbHBIM.

ITpuMepbl TOro, HACKOJIBKO YCIEUIHBIMH MOTYT OBbITh He(hOpMasIbHbIE HHCTUTYLIUU TAKOTO Poja
TakXe M3BeCTHBI. Tak, Ka3axcTaHCKas Mpecca HEOJHOKPATHO Mucana 00 YCHEeIIHOW JesITeIbHOCTH
He(OPMAIILHOIO CEMHMHApa, OPraHU30BAHHOIO IPH KOPEHCKOM HAayYHO-TEXHHYECKOM OOLIECTBE
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«Kaxax» B 1. Anma-Ate [10], HAa KOTOPOM CHEIMATUCTBI PAa3IUYHOTO MPOQUIISL, B TOM YHUCIE,
3apyOexHbIe, JENWINCh CO CTYyJEHTAMH Ka3aXxCTAaHCKUX YHHUBEPCUTETOB CBOUM  OIBITOM
MHHOBAIIMOHHOM J1€ATENbHOCTH.

Takoii mogxon obecreymsl BeCbMa BBICOKYIO CKOPOCTh BHEAPEHHS WHHOBAIU, OOJbIIAs 4acTh
U3 KOTOPBIX, pa3yMeercs, OTHOCHUTCS IO CYyUIeCTBYIOIIEH KiIacCUpUKALUU K KaTeropuu
MUKporHHOBalui. OHAKO, ¢ TOUKH 3pEHHUs y4eOHOro Ipolecca, Kak CHpaBeIMBO OTMEYAETCs B
UUTUPOBAHHOM 3aMeTKe, HMEHHO MHUKPOMHHOBAIIMM 3aClIy’)KMBAlOT CaMOr0 IPHUCTAILHOTO
BHUMaHUsA. JIeHCTBUTENBHO, Jake CPAaBHUTEIBHO HEOOJbIIas OT/Aa4a B (PMHAHCOBOM BBIPAKEHUU
MOXET 00eCHeYuTh JOCTATOYHYI0 MOTHMBALMIO JUISI CTYJCHTOB, IPUYEM BAKHEHIIYIO POJb 3/1€Ch
UIpaeT UMEHHO BBICOKAsl CKOPOCTh IOJYUYEHUS pe3yibTara.

Paccmotpennsiit mpumep [10] BakeH Takke U TeM, YTO OH HATJISAHO AEMOHCTPUPYET HE TOJIBKO
BaXXHOCTh HE(OPMAJbHBIX WHCTUTYLHH, HO U HEOOXOIMMOCTb y4eTa CIEeUU(PUKH KOHKPETHBIX
rOoCy1apCTB WJM TPYII TOCYIapcTB. YNOMsHYThle Bblme aocTikeHus [10] Bo mHorom
0asupoBalMCh HAa ONBITE IOKHOKOPEHCKUX  HEPOPMAIbHBIX HMHCTUTYUMH —  d4ebouu,
MPEJICTaBISAIONNX Cc000i  (MHAHCOBO-NIPOMBINIICHHBIE TPYIIbI, CHOPMUPOBAHHBIE HMEHHO
HedopMaJIbHBIM 00pa3oM, 4TO 00ECHednsio y4eT HAIMOHAIBHON CHEHU(PUKUA U BBICOKHE TEMIIbI
Hay4yHO-TexHHueckoro pas3Butus IOxuoit Kopeu. OmnbIT uebonu 3amaJHbIMH CHEMUANINCTAMU B
00JIaCTH WHCTUTYLMOHATBHON ASKOHOMHMKH HM3y4YeH HEIOCTAaTOYHO, K TOMY JK€ JaJIeKO HE BCe
(baxTopsl, 0OecrieunBarOIINe MOBBIIICHHYIO 3 (EKTUBHOCTh MHCTUTYIIUH JAHHOTO THUIA JOCTYITHBI
JUIS U3YUYEHUS], OJJTHAKO, HE BBI3bIBAET COMHEHMI, YTO CaMO MX CYILIECTBOBaHHUE IMO3BOJISIET TOBOPUTH
0 HEOoOXOOUMOCTH YyuyeTa KOHKPETHO-UCTOPUYECKUX YCIOBUM, HE JOTMATH3UPYs IOJIOXKEHUS
aHTJI0OCAaKCOHCKON MaKpOAIKOHOMHUYECKOM IIKOJBI.

Takum 006pa3om, MOXKHO YTBEpXKAaTh, YTO pa3pelieHre O0a30BBIX MPOTHUBOPEUHH, MPUCYLIUX
cCHCTeME MMOCTCOBETCKOr0 00pa3oBaHMs, TaK MM MHAUYe JIOJDKHO OBITh CBA3aHO ¢ (POPMHPOBAHUEM
HeOpMaNbHBIX MHCTUTYLMHA, a Takke OOecreyeHHMeM BHYTPEHHHUX Tpajaliii BHYTpHU
CHEIMAIbHOCTU: CTYAEHT JOJDKEH HMEeTh BO3MOXKHOCTb BbIOOpa TpaeKkTOpuu oOOyudeHus, B
3aBHCHMOCTH OT TOTO, KEM OH JKEJIaeT CTaTh — «CIELHUATUCTOM» WM «TBOPLIOM» (3TH Ha3BaHUS,
pazyMeercs, yCIOBHBI).

Takoil moaxon — JeneHHEe HE TOJbKO IO CHEUHUAJbHOCTAM, HO U IO HHTEIIEKTyalbHBIM
0coOeHHOCTSIM 00yueHHs: — oOecreuyuBaeT paspelieHHe elle OJHOr0 0a30BOro MPOTHBOPEUUs

MOCTCOBETCKOM BbIcmied mikoabl. C OAHOM CTOPOHBI, OOIIECTBO — B JIMILE IMOAABISIONIETO
OOJIBLIIMHCTBA €T0 PS/IOBBIX YWIEHOB — pacCMaTpHUBaeT BhiclIee 00pa3oBaHUE NPEUMYIIECTBEHHO KaK
conuanbHelii  ymudt. C  1Ipyrol CTOpoHBI, OOWIECTBO — B JIMIE HPEANpPUHUMATENEH,

rOCy/IapCTBEHHBIX U HETOCYAAPCTBEHHBIX OpraHU3aluil U T.[. — PACCMAaTPUBAET BBICIIYIO IIKOJIY
MPEUMYIIECTBEHHO KaK MHCTPYMEHT IMOATOTOBKH KaJpoB JUIsl KOHKPETHBIX cdep AesITeTbHOCTH.
Cy1iecTBOBaHUE JAHHOTO IMPOTUBOPEUMS HArJIAIHO MOXKHO IMPOCIEAUTh Ha MPUMEpPEe CTaTUCTHKU
npennoureHuil abutypueHtoB. (Kak uM3BeCcTHO, B MOCTCOBETCKUX CTpaHaX JUAMPYIOIINE MMO3ULIUU
3/1eCh 3aHUMAIOT CHEIMATIbHOCTH, CBA3aHHbIE C SKOHOMHUKOW U yIIPaBICHUEM. )

Takum 00pa3oM, HeraTMBHBbIE TEHICHIIMHU, MPOSBIAIONIMECS B BbICIIEM OOpa30BaHUM CTPaH
EADC, cBs3aHbl Janeko He TOJbKO C BONpocaMH (PUHAHCHPOBAHUS M TOCYNApPCTBEHHOU
MOJICP)KKH. 3HAUMTENbHAS YacTh JTHUX TEHJEHIMHA MOXeT ObIThb NpPeoJIojieHa CHJIAMH CaMOMn
BbICIIEH MIKOJMBI MPHU YCIOBHM AJEKBAaTHOM IOCTAaHOBKH 33/1a4M, YUYUTHIBAIOIIEH OOBEKTHBHO
CYILIECTBYIOIIME MPOTUBOpEUHs. B M3BECTHON CTEMeHH, 3HAUUTENbHbIE TPYAHOCTH, C KOTOPBIMHU
CTAJIKMBAETCS TMOCTCOBETCKas BbICIIAs IIKOJA KPaTKO MOXHO BbIpa3utTh cioBamu @D. DHremnbca:
«TIpe3peHue K IuajieKTHKe He ocTaeTcs Oe3HaKazaHHBIMY.
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MPABWIA O®OPMJIEHUS CTATEN

1. Kypnan «M3Bectus HTO «Kaxak» myOiMKyeT HamucaHHBIE Ha PYCCKOM, Ka3aXCKOM,
aHIVIMACKOM M KOPEHWCKOM s3bIKaX OpUTMHAJIbHBIE CTaTbM, 0030phl. XKypHan naer mH@popmaiuio,
CBSI3aHHYIO C JIEATEIbHOCTBIO O0IECTBA.

2. B opurvHanbHBIX CTaThAX MOTYT paccMaTpUBAaTbCs PE3YJIbTAaThl KAK TEOPETUUYECKHX, TaK U
npuknaaasix HAP.

3. ABTOpBI, XKejawollue OIyOJUKOBATh OO30pPHYIO CTaTblo, JOJDKHBI IPEABAPUTEIBHO
COIJIacOBaTh €€ TEMAaTHKy, IPEICTaBUB aHHOTauuio Ha 1-2 ctp. B o030pax ciaemyer ocBemarh
TEMBI, IPEJCTABISAIONINE JOCTATOYHO OOLIMI MHTEpeC 10 BHIOPAHHOM TEMAaTUKE UM OTpaskKaroline
KaKOW-1100 BayKHBIM acleKT IPUMEHEHHUS B IIPOMBIIIJIEHHOCTH, CEIbCKOM XO034iCTBE, METULIMHE U
T.4. Jlomyckaetcs 000011eHne pe3yIbTaTOB MHOTOJIETHUX UCCIIEI0BaHUN HAYYHBIX KOJUIEKTHBOB.

4. OObeMm cratbu He Jo/pkeH mnpeBbimarh 10 crpanmn ¢opmata A4. CraThs HOKHA
HauMHaTbCd C BBeACHHUA. B HeM Jo/kHBI OBITh JaHbBL: COJAEp)KaTelbHas IOCTaHOBKA
paccMaTpuBaeMoro B CTaTh€ BOIIPOCA, KPATKUE CBEJEHUS 10 €r0 UCTOPUH, OTIMYHE MpejiaracMon
3ala4yd  OT YK€ M3BECTHBIX, WJIM IPEUMYIIECTBO M3JaraéMoro MeEToAa II0 CpPaBHEHUIO C
cymiecTByromuM. OCHOBHas 4YacTh CTaTbU JIOJDKHA COZAEpKaTh (OPMYJIMPOBKY 3agaud u
IpeiaraéMblii METOJ €€ PELeHUs], 3aKJIIOUNTENbHAsl YaCcTh — KpaTKoe 00CYXK/IEHUE MOJIyYEHHbIX
pe3yJabTaTOB M, €CIM BO3MOXKHO, NPUMEp, WILIIOCTPUPYIOMUN UX 3((HEeKTUBHOCT U CHOCOOBI
IPUMEHEHHUS.

5. Bce cratbu npoxoasaT HMEHHOE pelieH3UpOBaHuUE.

6. ABTOPBl MOTYT TPEICTABUTH JJCKTPOHHYIO BEPCHIO CBOEH CTaTbW 10 aJpecy:
izv.ntokaxak@mail.ru

TpedoBanus k opopMiIeHHI0 pyKOonHCei

CTaThy NPENCTABISAIOTCSA B 3JCKTPOHHOM BHJE B TekcToBOM permakrope Word 97, dopmys
HaOuparoTes ¢ momoribio perakropa MS Equation 3.0 (2.0) uim Chem Draw.

HIpudt Times New Roman 12 pt. Mexctpounslii uHTepBan oauHapusiid. [Tomns: Bepxuaee — 2,0
cM, HmkHee — 2,0 e, eBoe — 2,0 cm, mpaBoe — 2,0 cm. AG3arr — kpacHas ctpoka — 0,5 cwm.

TekcT cTaThy JOJKEH HAYMHATHCS C YKA3aHUS:

c nesou cmoponsl — uHaekcoB MPHTH u YK, nuowce npusoasarcs:

—  Ha3BaHHE CTaThH (IIPOIMCHBIE OYKBBI, (POPMATUPOBAHHUE T10 LIEHTPY),

—  (damMuIUK 1 HHUIHAJIBI aBTOPOB (TIPOITMCHBIE/CBETIIbIE, (POpMATHPOBAHKE IO LICHTPY ),

- Ha3BaHUC OpraHrU3alliy U €€ MCCTOHAXOXKICHHC,
e—mail aBTopoB

—  pestome (KpaTKoe H3JI0KEHHE COIACPKAHWs CTAaThH, [IAOIIee MPEICTABICHHE O TeMe U CTPYKType
TEKCTa, a TAK)Ke OCHOBHBIX pe3ylibTartax, /—10 mpensoxeHmii),

—  KJIIOYEBBIE CJIOBA, 00ECIICUNBAOIIHIE TIOJTHOE PACKPHITHE cojepxkanust cTathh (710 cioB),

—  TEKCT CTaThH,

—  CIIMCOK JIUTEPaTyphl,

— @.1.0. aBTOpOB, Ha3BaHWE CTaThbH, PE3IOME, KIIFOUEBHIC CJIOBA HAa TPEX s3bIKaX (HA Ka3axCKOM,
AHTTIUICKOM U PYCCKOM).

PucyHku 107KHBI OBITH MTPeICTaBICHBI B OTJAEIBHOM (aiine.

Cratbst ipencrasisiercs B doc wiu docx dopmarte, a Takxke uaeHThuuHas konus B pdf dopmare,
Ha DJJIEKTPOHHBIM ajapec XypHana, B OTHEIbHBIX (ailmax IyONmupyrOTCs PUCYHKH, TaOJUIIBL,
rpaduKy, CXeMbl, a TaKKe MPUBOMAATCSA CBEACHHS 00 aBTOpax (UMs, OTYECTBO, yu€Has CTEIMEHb,
Y4YEHOE 3BaHUE, CITYKEOHBIH aipec, MECTO PabOThI, TOJDKHOCTD U TENE(POHBI IS CBSI3H).

Ccbulku Ha JHTEpaTypHble HUCTOYHUKMA B TEKCTE MPUBOAITCS B KBAJAPATHBIX CKOOKax.
bubnmuorpaduueckuit cnucok odopmisiercs B cooTBeTcTBUM ¢ TpeboBanmsmu ['OCT 7.1-2003
«bubmuorpaduueckas 3anuch. bubnuorpaduyeckoe omucanue: oOmmue TpeOOBaHUS M IpaBHIIA
COCTABJICHUS.
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