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KJIIO4EBBIE NMPOBJIEMbl PASBUTUA HAYKWU
N UH)XXEHEPHOU AEATEJIbHOCTU

Baxvimorcan JKYMAI'Y/IOB,
oenymam Cenama Ilapnamenma PK,
akademux

BPEMSA OIIPEAEJIUTBCA

Hayka v mHHOBaIM¥ MPOJOIKAIOT OCTABATHCS OJHUM W3 KITFOYEBBIX MHUPOBBIX MPH-
OpPWTETOB TOBBIIIEHNS KOHKYPEHTOCIIOCOOHOCTH M POCTa KOHOMHKH. CTpaHBI, MMETO-
e BOBMOXKHOCTH CO3/1aBaTh HOBBIC HAyYHBIE TOCTH)KCHHS W TEXHOJOTHH, TOJTYYalOT
0co0yT0 MPUOBLTh — HHTEIUIEKTYaTbHYIO PEHTY OT WX ucnoib3oBaHus (20-95% ot meHst
MPOAYKITNH). DTO AaeT HEOCIIOPUMbIE KOHKYPEHTHBIE MpeumytiecTBa. CTpaHbl ke, 9TO
Ha 3TO HE CIIOCOOHBI, BBIHY)K/IEHBI TJIATUTh MHTEIJIEKTYaIbHYIO0 PEHTY 00Jee pa3BUTHIM
MmapTHepam.

YOenuTenbHbIM TPUMEPOM BaXKHOCTH OCO3HAHUS ATOM MCTHUHBI SIBISETCS TPOJOIIKAI0-
meecst HapaliuBaHUe TIepeIOBBIMA TOCYIapCTBAMU CBOMX PACcXO/IOB Ha HAYYHBIE MCCIIEO0-
BaHus U pa3padborkn (R&D, HUOKP). besycnoBHbM mumepoM pocta siBissercst Kurait, 3a
nociegane 15 et mpakTudecku ynBouBImn noio pacxogoB Ha HUOKP ¢ 1,1 o 2,12%
ot BBII. Takoro e TeMIra mpuaepKUBACTCs 1 TTOKa €IIe OTCTAIoIIas 10 aOCOMFOTHBIM TI0-
kazaremsim Typuus — ¢ 0,5 mo 0,9% BBII.

W 3T0 0THOCHTCSI HE TOJIBKO K pa3BuBaromumMcs crpanam. Pacxoxst Ha HOKP mipomor-
YKAFOT HACTOWYHMBO HApaIIMBaTh M P Pa3BUTHIX TOCYAAPCTB, TaBHO YK€ MPEOTIONEBIINX
2-X TIPOIIEHTHBIN pyOek Takmx 3arpar. Cpeau HUX MOKHO Ha3BaTh TakuxX dieHoB ODCP,
kak IOsxnas Kopes (¢ 2,3 no 4,2% BBII), I'epmanus, Apctpusi, benbrus.

Boiitu B uncino 30 caMbIX pa3BUTHIX TOCYAapCTB MUpa — OJ{HA M3 BaXKHEHIIUX Iesiei
s Kazaxcrana, moctasieHHsIx [lepBeim [Ipe3uaenTom crpansl — Enbacer H. A. Hazap6a-
eBbIM B Ctparerun «Kazaxcran — 2050». Tonpko pa3BuTas OT€UECTBEHHAS HayKa M KaIpbl
C BBICOKOW KBaMM(UKAIUeH mo3BONAT 3 (EKTUBHO PElIaTh BOIPOCH! IO BBHICTPAUBAHHIO
HAyKOEMKOW 9KOHOMHKH, SKOHOMHUKHU 3HaHWH KaK OCHOBBI KOHKYPEHTOCTIOCOOHOCTH CTpa-
HbI HA MUPOBOH apeHe.

B cBoeM BBICTYIUIEHMH Ha IEPEMOHHMH OTKpHITHS ['oma Momomexku 23 saBaps EnmOa-
CBI TTOTYEPKHYJT, YTO MOJIOZEKD — 3TO KITFOYEBOH (haKTOp KOHKYPEHTOCIIOCOOHOCTH HamIei
CTpaHbI B COBPEMEHHOM MHpe. 11 HeoOX0anMOo co3aaBaTh YCIOBHS /IS OBJIaIEHUS €10 Hau-
6osree BOCTpeOOBAHHBIMHU CETOIHS U B TIEPCIIEKTUBE «CIOKHBIMIY» TPO(ECCHIMH.

[Teproii cpenn aux Endacer HazBam mpodeccuio HayqHOro pabOTHHKA, TTOCTABUII 3a]a-
Yy aKTHBHO CO/IEHCTBOBATH MOJIOJIBIM YYECHBIM, YBEITMUNTh TPAHTOBOE (PMHAHCUPOBAHHE MX
(yHIaMEeHTaTbHBIX U IPUKIIAAHBIX UCCIIEOBAaHUHN HA 3 MIIpA. TEHTE.

B T0 xe Bpems aHaNM3 CyIIECTBYIOMIETO COCTOSHHS Ka3aXxCTaHCKOW HAyKHW U TPEHIIOB
€ro M3MEHEeHMs 3a MOCJIEIHNIE TOABI CBUETEIHCTBYET, UTO HapacTaeT BIHMSIHHE psa Hera-
THBHBIX (PaKTOPOB.

Bo-nepBbIX, y yUeHBIX 1 OOIIIECTBEHHOCTH CTPAHBI BBI3BIBAET 03a004E€HHOCTH BCE CHITh-
Hee omrymiaemast Hed(p(heKTUBHOCTh CTPATETHUYECKOTO TUIAHUPOBAHHS HAyKH, OTCYTCTBUE
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CHCTEMHOCTH W HEJO0CTaToYHass 000CHOBAaHHOCTh MHOTHX YIPaBICHYECKUX JCHCTBHH 11O
ee Pa3BUTHUIO, YBEIIMUCHUIO BKJIJa B 9KOHOMUKY U OOIIECTBO.

Kazanocs 6bl, BaXXHOCTh HayKH MOJIHOCTBIO Mpu3HaeTcs. [lepsrril [Ipe3uneHT crpaHbl
HEOJTHOKPATHO MPU3bIBAJ K YBEIHMUEHUIO ee puHancupoBanus 10 1-2% ot BBII, uto no3Bo-
JUT TpUOIH3UTh 3)(HEKTUBHOCTD UCCIIEIOBAaHUM U pe3yNbTaToB K ypoBHIO cTpan ODCP.

OpnHako NMoJHOLIEHHAs! TporpaMma pa3BuTHs Hayku KazaxcraHa /1o CuX Op OTCYTCTBY-
eT. A ee «cypporar» B Bujie 4acTu [ocyapcTBEHHOM MPOrpaMMBbl pa3BUTHs 00pa30BaHus U
Hayku Ha 2016-2019 rozpsl, 3aHMMAarOIIEH BCETO JIMIIE 2,5 CTPAHULIBI U3 52 CTPaHUIl TEKCTa
TOCIPOrpaMMBbl, IEMOHCTPUPYET OTHOILIIEHHUE K HAayKe KaK K YeMY-TO BTOPOCTEIIEHHOMY.

W3 6 neneii rociporpaMMbl Niepe/i HayKOW TIOCTaBleHa TOJIBKO OfIHA — «o0ecTeueHme
peabHOTO BKJIa1a HayKH /sl YCKOPEHHON TUBEPCH(UKAIIMH U YCTOHYUBOTO Pa3BUTHS DKO-
HOMUKH CTPaHBD».

310, OeccrnopHo, OYeHb BayKHAs U TIepBOCTeNeHHas 3a1a4a. Ho Beib coBepieHHO oue-
BUJIHO, YTO chepa UCIIOIb30BAHMS HAYKH BCE JKE TOPa3/Io LIMPE — ATO BKJIA B UEIIOBEUESCKHM
KanuTaj, B pa3BUTHE MOJUTHKH, COUUAIBLHON cdephl, o0miecTsa, si3blka, TyMaHUTApHBIX
1 (QyHIaMEHTANbHBIX MCCIEAOBAHMH, YIyUIllIeHHEe KauecTBa KU3HH JIIOJel, 0Opa3oBaHue,
3/IpaBOOXpaHEHHE, IKOJIOTHIO U MHOTOE JIpYToe.

B mporpaMme ke KOHKPETHBI OPHEHTHp clellaH (pakTHUeCKu OAuH — K OIopoKpaTH-
YeCKHU 00s13aTelIbHOMY CO(UHAHCUPOBAHUIO UCCIICAOBAHUI cO cTOpoHbI Ou3Heca («K 2019
rony 90% Hay4HbIX mpoekToB, aagmuHucTpupyeMbix MOH PK, OyayT peanu3oBbiBaThCs
TOJIBKO Ha YCJIOBHSIX CO(UHAHCHUpOBaHUs»). COOTBETCTBEHHO, MHBIC Ba)KHBIC, HO HE OT-
BEYaIOIINe KOHKPETHBIM NOTPEOHOCTAM OHM3HEca HapaBlIeHHs 3arOHSIIOTCS B OCTaTOYHbIC
10%.

DTOT MexaHu3M, 0e3yCIIOBHO, IPUBIIEKATENICH ISl OAACPKKH OIOKeTa HayKH U CTH-
MYJIHpOBaHMsl OM3HECA K HayYHO-WHHOBAIIMOHHOMY pa3BUTHIO. HO B 1OCTaTo4HO CKpOM-
HBIX paMKax.

A BOT KOT/1a CTaBUTCS 33/1a4a MPAKTUUECKHU BCIO HAyKy HANpaBUTh MO ATOMY ITyTH, 1aeT
0 cebe 3HaTh W BTOpas, HEraTUBHAs CTOPOHA MENlAI — BEJb HJIET U3bSITHE CPEACTB y OU3-
Heca U3 PeaJbHOro CEeKTOpa IKOHOMUKH. M 11t Toro, 4ToOBI HE TOMYCTUTh KOHKPETHOTO
YpOHa 3KOHOMUYECKOMY Pa3BHUTHUIO, 3TH CPEICTBA JOJIKHBI JOCTATOYHO OBICTPO KOMITCH-
CUPOBATHCS BIIOJIHE PEAIBHON U M3MEPUMOM B TEHIE 3KOHOMHUYECKOHN ornadeil. Ho takoi
0T/1a4i, 0COOCHHO B CTOJIb CEPhE3HBIX MaclITadax (MOMyYuTh SKOHOMHUUYECKUi dddekT ot
90% wuccnenoBanuii — 5To ObUT ObI HEBHJAHHBIH B MUPOBOM NpakTHKE MpopsIB!), obmie-
cTBeHHOCTh KazaxcTaHa 10 cux Mop He BUJIUT.

[Ipencrasnsercs, 4To Ui KaueCTBEHHON peau3alliy MocTaBleHHbIX nepen Kazaxcra-
HOM CTpaTeruuecKuXx Iesiei Heooxoanma pa3paboTka B JaHHOU cdepe OTAEIBHOM Tocyaap-
CTBEHHOW MPOrpaMMbl Pa3BUTHsI HAYKH C €€ THIATEIbHBIM O0CYKACHUEM CPEAH yUYCHBIX,
MOJIOJIC)KH, TIPEICTABUTENICH YKOHOMUKHU U OU3HEeca, OOIIECTBEHHOCTH.

Bo-BTOpBIX, COBEpPIICHHO HEPEIIEHHBIM OCTAETCS BOMPOC YBEJINYCHUs pUHAHCHPOBA-
Hus Hayku. bBonee Toro, ¢ 2015 roga naet HeyKJIOHHOE TaJIeHHE 3TOTO (PMHAHCHPOBAHHSI.

Kak cnenyer u3 onyonukoBanHoro B 2018 rogy HanmonaneHOTO f0OKIa1a IO HayKe 3a
2017 ron, BHyTpennue 3arparsl Kazaxcrana na HUOKP B % ot BBII cocrasmsmu: 2015
rox — 0,17%, 2016 — 0,14%, 2017 — 0,13%. D10, €Ciiu TOBOPUTH OTKPOBEHHO, OECKOHEYHO
nanexo ot 2—4% ot BBII B pa3BUTHIX CTpaHax.
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Kpome Bcero mpouero, Heio)MHAHCUPOBAHUE HAYKH MOYKET CTaTh U BIIOJIHE PEabHBIM
MPEMSATCTBUEM JIJIsl 3asIBJICHHOrO BXOokJeHHs Kaszaxcrana B umcio 30 cambIX pa3BUTHIX
CTpaH, KOTOPOE HH 3a TOJl, HU 3a 5 JIeT YCTpaHuTh He yaacrcsa. O0 3TOM HaJ0 yMaTh yiKe
CETOMIHSL.

Ecnu e roBOpUTH HE 0 PA3BUTHIX CTpaHaX, TO B KAYECTBE €IIIE OJHOTO MPUMEPa MOKHO
npusecTH Takue nudps 3a 20162018 roasr: 3arparsl Ha HUOKP cocrasnsnu B ApmeHun —
0,25% ot BBII, Azepoaiimxane —0,25%, Y3oekucrane —0,21%, Jlurse —0,85%, benapycu —
0,5%. B nanpuem 3apyoexne: B Cenerane — 0,75%, Dduonuu — 0,61%, Hamubuu — 0,3%,
Benecyane — 0,25% u . 1.

TakuMm 00pa3om, Hayka U pa3pabotku B Pecriyonmuke Kazaxcran no ¢punancupoBaHuio
HaxOAATCsl B YHCIE OTKPOBEHHBIX ayTCAaMIEpOB KaK CPEAHM TOCYIApPCTB MOCTCOBETCKOTO
MPOCTPAHCTBA, TAK U CPEIH JIPYTUX CTPaH, JaKe HE OTHOCSIIMXCS K PA3BUTHIM.

BwmecTte ¢ 3TiM (M1 BO MHOTOM BCJIEJICTBUE 3TOTO) UACT MAJCHUE KaJpOBOTr0 MOTEHITHATA
Ka3aXCTaHCKOW HAayKH — U3 Hee HaOII0IaeTCsi OTTOK CIICIUAJIUCTOB, B TOM YHUCIE, eCTe-
CTBEHHO, Mononiexu. CornacHo Tomy ke HarmonansHOMyY TOKIIaay 1O HAyKe, YUCIEHHOCTh
nepcoHalia ucciaenoBanuil u pa3padborok B Kazaxcrane cocrasmia: B 2014 roxy — 25 793
yenoBeka, 2015-m — 24 735, 2016-m — 22 985, 2017-m — 22 081. To ecThb TOABKO 3a 3 roma
MbI ntotepsutn 6osee 3 700 yueHbIx, wiu 14% Haiero kagpoBoro NOTEHIMAA HAYKH.

Taxxe mamaer U pe3yabTaTUBHOCTD UCCIEIOBAHUMN, B YACTHOCTH KOJIMYECTBO TOJaBae-
MBbIX 3aBOK Ha MATCHTBI U YUCIIO BBIJAHHBIX JIOKYMEHTOB O 3aIIUTE MPOMBIILICHHON CO0-
CTBEHHOCTH.

UYucno noJjaHHbIX 3asBOK Ha u300peTeHus (marenthl) B Kazaxcrane cocraBuio: B 2015
rony — 1 503, 2016-m — 1 221, 2017-m — 1 228. 3a 3TH e rojbl ObLIO BBIAAHO OXPaHHBIX
JIOKYMEHTOB Ha n3o0perenus: B 2015-m— 1 504, 2016-m— 1 011, 2017-m — 869. I1o BbIaH-
HBIM ITATEHTaM Mbl COKPATUJIMCh ITOYTH B 2 pa3a — 3T, JyMaro, BIIOJIHE JOCTATOUHBIN IOBOJ]
HE TOJILKO «BBIPa3UTh 03a00YCHHOCTHY, HO M OUTh HACTOSIIIYIO TPEBOTY.

O HEOOXOIUMOCTH KapAMHATIBLHOTO PEIICHHUS JAHHOTO BOIIPOca He pa3 roBop Endackl,
TOBOPWJIM ¥ MHOTHE JICITyTaThl, YUCHbIC, aHAUTUKU. HO BOIIPOC BCE HUKAK HE pEIaeTcs.
51, KOHEUHO, NTaJeK OT MBICIIH, YTO UIET ICJICHANIPABICHHOE Pa3pyIIeHHE OTEUECTBEHHON
HAyKH{, HO CUTYyallUs IBHO HACTOPAKUBAET.

ITosyuniicst MOPOYHBII KPYT, U €r0, HAKOHEL, Ha/l0 BCE-TaKH Pa30pBaTh.

OTO ele pa3 MOKa3blBaeT HACTOSATENBHYIO HEOOXOAUMOCTh MPUHATHUS TOCIPOTrPaMMBI
pa3Butus Hayku B PK.

B-TpeThux, 3a 3TOT k€ NEPUOJ] MOYTH BJIBOE CHIDKCHO (DMHAHCHPOBAHUE HAYYHBIX
TPaHTOB, U OHH TEPSIOT CBOIO ObUTYIO 3(P(PEKTUBHOCTH B KauecTBe JACHCTBEHHOTO Mexa-
HU3Ma CTUMYJIMPOBAHUSI TBOPUYECKON aKTUBHOCTU YUYCHBIX M HaydyHOU Moyonexu. Tak, 1mo
nyOnukanusM B kazaxcranckux CMU, 00beM rpaHTOBOTO (PMHAHCUPOBAHUS HAyUHBIX TIPO-
€KTOB COCTaBWI, B MuutHapaax teure: B 2015 rony — 16,7, 2016-m — 11,8, 2017-m — 10,5,
2018-m—9,5.

B utore MbI TepsieM Bce Oouibliie U OOJIbIIE HE TOIBKO B KOJIMYESCTBE UCCIICIOBAHUH, HO
U, COOTBETCTBEHHO, B UMCJIE HAYYHBIX JOCTH>KEHUH M MX BO3MOMXHOM MPAKTUYECKOU pea-
JIM3AIUH Ha TOJIbI BIIEPE]T.

K npumepy, Ha KOHKYpC IPaHTOBOTO M IPOTPAMMHO-IIEIICBOTO (pHHAHCUPOBaHHS (yH-
JIaMEHTAJLHBIX U MPUKIaAHbIX uccuenoBanuii Ha 20182020 rogst, mpoBenennsiit Komure-
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toM Hayku MOH PK, noctynuiio okosio 5 000 mpoekToB, U3 HUX Jist PUHAHCHUPOBAHUS ObLIT
OTOOpaH JHIIb KaXKAbIH MATHIA — 4 THIC. MPOEKTOB ObLTH OTKJIOHEHHI.

Ho 510 BoBCce He 03Ha4aeT, 4To OHHM OBLIHM 3aBEJOMO IIOXUMH. MHOTHE U3 OTKIIOHEH-
HBIX IIPOEKTOB MMEIOT BIIOJIHE OTPE/IEICHHbIN HayYHbIH 3a/1€]1, pealbHOe HayqHOE U Mpak-
THUYECKOE 3HaUeHHEe. DTO MOTJIO ObI CTaTh HAIIUM OYIyIIHM, HO YK€ HE CTaHET — BO MHOTOM
13-3a SIBHOTO HeJloCcTaTKa (PMHAHCUPOBAHUSL.

Ja v y npuHSTHIX K (UHAHCHPOBAHUIO MTPOEKTOB Cyb0a CKJIabIBACTCS OUYCHb HEMPO-
cTast: X (MHAHCHPOBAHME BOJIEBBIM pEIIEHHEM, KaK MPaBUIIO, CHUIKACTCS TOpa3io HUKE
3asIBIEHHOTO.

B urtore pe3ynbrar, Ha KOTOpBIN OB pacyeT MpH pa3paboTKe U Mojavye MPoeKTa, CTaHO-
BUTCS] 0OBEKTUBHO HEJOCTHKUMBIM. M BMECTO MOHOLIEHHOTO HAYYHOTO pe3yJbTara Moiry-
YaeTcsl TOJIBKO JIUIIb (hopMasbHas rajlouKa B OTIYETHOCTH M HEOOIbLIAs MOJICPKKA YUSHBIX
B 3apIuiate. A OTAa4a OT TAKUX MOABEPTHYTHIX «00PE3aHUIO» MCEBA0NCCICAOBAaHUN (DakTH-
yecKku HyJeBas. 1 3To nenaeTcs nmpu NOIHON M cO3HATENBHOMN MOIEPAKKE YITOJTHOMOUYEHHO-
I'0 TOCYapCTBEHHOI0 opraHal

TeMm caMbIM HzIeT ToAMEHa dYPPEKTUBHON HayKH OIOPOKPATHUECKUMH MaHUTYIISUSIMH
U, TJIaBHOE, NCKYCCTBEHHO U OPraHM30BaHHO IacUTCS TBOPUECKUH MOTEHIIMAJ Ka3aXCTaH-
CKOM HayKH, U TIPEXk/I€ BCEro — MOJIOJIEHKH.

VY Hac xopollre y4eHble — 3TO, B YaCTHOCTH, MTOKa3aJl HECOMHEHHBIN POCT Ka3axcTaH-
CKUX MyONMKaluii B aBTOPUTETHBIX MUPOBBIX HAyUHBIX M3/1aHUAX.

Ho u3-3a HemocraTka GMHAHCHPOBAHHS M HEKAYECTBEHHOTO MEHEKMEHTA HAYKH OHH
ne-(hakTo He MONB3YIOTCS IOJKHOM Moaaep)Koi. boree Toro, erpaiupyroT U paciaaarT-
Csl MHOTH€ OT€YECTBEHHbIE Hay4HBbIE IIKOJIbI, KOTOPHIE eIlle 10 HeJJaBHETO0 BPEMEHH T0JIb30-
BaJIMCh U3BECTHOCTHIO U AaBTOPUTETOM HE TOJIKO B OT€UECTBEHHOM, HO U MUPOBOM HayKe.

B cuity n310KeHHOTO TOCYAapCTBEHHBIM OpraHaM HaJo BCephbe3 MpopadaThiBaTh MyTH
MPOABIKEHHS (PHHAHCOBOTO 0OeCTIeueHs HayKu K HameueHHoi Enbacer mudpe — 1% BBIL

B-ueTBepThIX, A5 oOecriedeHus: Ooree Mpo3pavyHbIX, 0OOCHOBAHHBIX M HE TMOABEP-
JKCHHBIX BIMSHHUIO «CTOPOHHHMX CHID) PEHICHUH 10 (pUHAHCHPOBAHMIO MCCICAOBAHUHN elle
B 2009 roxy Ilepsbim [Ipe3uneHToM cTpaHbl Oblia BEIABUHYTA TPUHIMIHAIBLHO HOBasi MO-
JIeJIb CUCTEMBI YIIpaBieH!s Haykol. Peann3oBaHa B MpaBOBOM, HHCTUTYIIMOHATIBHOM M Op-
raHu3alOHHOM IoJie oHa Obwia B 2011 roay U Je-tope npoaoiKaeT AeHCTBOBATh CETOIHS.

Jymato, ceifuac HacTano BpeMms ellle pa3 BCIIOMHUTH IIPO Hee, PO 3aJI0KEHHbIE B HEl
uneu u npuHuMnel. OHa uMena JiBe IIaBHble cocTapistomue. Hac nnrepecyer neppas u3
HUX — OPTaHU3aIUOHHO-(QYHKIIMOHAIbHASL.

CyTb ee cocTosia B CIEIYIOIIEM: CJIOM CUCTEMbI TOTAIbHOIN 3aBUCUMOCTH YUYEHBIX OT
aJIMUHHCTPATHBHBIX, OIOPOKPATHUECKUX CTPYKTYp, MPHUHIUIIHAIBHOE IMOBBIIICHHE POJIN
CaMMX yUY€HBIX BO BCEW BEpTHKAIH NPUHSITHS peleHui. /s 3TOro 3akoHOM OBLIO BBEICHO
pasrpaHu4eHre aJJMUHUCTPATUBHON BEPTUKAIN OT CUCTEMBI KCTIEPTHU3BI U CUCTEMBI ITPH-
HATHS PeUIeHUi 0 puHAHCHPOBAHUH.

[Ipunsitue pemeHuid ObIJIO BBIBEIEHO B HE3aBUCHMBIC OT YIOJHOMOUYEHHOTO OpraHa
CTPYKTYpBI — BBICIIYI0 HAyYHO-TEXHUYECKYIO KOMUCCHIO (II0 CTpaTernyeckuM BOIPOcam)
1 HanmonanwsHusie Hayunble coBeTsl (HHC), cocTosiye n3 aBTOPUTETHBIX YUEHBIX (MMEHHO
OHH, a He OIOPOKpATUYECKHE CTPYKTYPBI IOJDKHBI IPUHUMATh OKOHYATENIFHOE pelieHre 00
WCTIOJIHEHUU ¥ (PUHAHCUPOBAHUY ITPOEKTOB M MIPOTPAMM).
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Bbbut takke co3nan HauroHanbHBIM HEHTP rOCYyAapCTBEHHOM HAyYHO-TEXHUYECKOM DKC-
MEPTU3bI, YTOOBI 00ECIIeUnBaTh OOBEKTUBHYIO HE3aBUCUMYIO MPO(ECCHOHAIBHYIO OIICHKY
MIPOEKTOB U MPOrpamM.

C Tex mop mpoIio 8 JIET, U eClM K 3KCIEePTH3e CEePbe3HbIX MPeTeH3ui HeT (eCTh sl
HarpaBJIeHUH COBEPILIEHCTBOBAHUS, KOTOPbIE MOKHO M HY)KHO OOCY)KJaTh), TO K CHCTEME
NPUHATHS PELICHUH Yy YUYEeHBIX HAKOMMJICS ONpeneseHHbI 00beM 3aMeYaHuid, MHOTHE U3
KOTOPBIX yke o3ByunBanuch B CMU. He Oyny BnaBathbCst B A€TaNH.

Jymaro, 4To HaJI0 elle pa3 OCMBICIUTD, YIOPSIIOYUTH U CIIeNIaTh MPO3paYHbIMU POPMU-
poBanue, pynkuuu u nonHomourst HHC, noOuThcs 4eTKoro moHMMaHus UX BCEMU 3alHTe-
PECOBaHHBIMU CTOPOHAMH U ITPH HEOOXOAMMOCTH MPOU3BECTH 3aKOHOATENILHOE YCHIICHHE
HeszapucumocT HHC kak opraHa npuHSATHS pelieHui, GOpMUPYEMOTo U3 JIYUIIHX MPEI-
CTaBHTEJICH HAYYHOTO COOOIECTBA, OT aJMHUHUCTPATUBHON BEPTHUKAIIH.

TeMm caMbIM MBI ITPOJIOJKUM CTPATETHUECKYI0 JIMHUIO, 3anokeHnyto Enbacer H. A. Ha-
3apOaeBbIM.

B-naThIX, U1 yBEIUYCHHUS BKJIaZa HAYKH B 9KOHOMHUKY HIET OojbIast padoTa Mo KoM-
MepUUanu3aliy pe3ylibTaTOB HAay4YHBIX WCCIENOBaHUK. DTO oqHa M3 (HOpM OpHEHTAIMU
HayKH HETOCPEeICTBEHHO Ha moTpebHocTh Ou3Heca. Ceiiyac OHa UIET B paMKax peaju3a-
1y 64-ro mara [lnana Hannm «100 KOHKPETHBIX IIATOB 110 PeaTn3alliy MATH HHCTUTYIHO-
HabHBIX pedopm» u 3akoHa PK «O koMMeprmanu3anuu pe3yabraToB HayqyHOH W (WIIN)
Hay4YHO-TEXHUYECKOH eATEIbHOCTHY.

B Hacrositiee BpeMsi KOHKYpC Ha TpaHTOBOE (PMHAHCHPOBAHHE MPOEKTOB MO KOMMEp-
[MaIHU3aluY IPOBOIUTCS OJIMH pa3 B roA. Ho Hago, BUAMMO, OTOMTH OT €IMHOBPEMEHHBIX U
MacCOBBIX KOHKYPCOB Ha KOMMEpPLHUAIN3AI0. MUPOBO ONBIT MOKA3BIBAET, YTO MOJO0HAs
MpakTUKa Ui THHOBALIMOHHOTO Ipoliecca BPs/ JIU MPUMEHHMa — OH JIOJDKEH OBITh Iep-
MaHeHTHbIM. Hanpumep, Mexaynaponuslii HayuHo-TexHndeckuil nentp (MHTL) npuem
paboT Ha KOHKYpC BEJET KPyIJIOTOAWYHO. Tak e JeliCTBYIOT MHOTHE 3amajHble (OH/bI.
U npoekTsl 3amyckatoTcsi B padoTy He K OINpEeeTICHHON Jare, a o Mepe MX MOCTYIUICHHS,
THIATENBLHOTO 0TOOpa U TOTOBHOCTH. [lo3TOMY /I moBBIIeHUS YPPEKTUBHOCTH ITOM pa-
OO0TBI pe/ICTaBIIsIETCS 1ETIECO00Pa3HBIM 3TOT KOHKYPC CAEIaTh MOCTOSHHO JEHCTBYIONINM,
a cooTBeTCTBYyMoIIee (prHAHCHpOBaHUE padoT 1o TuHUKM POH/IA HAYKH YBEIUYUTH KaK MH-
HUMYM B 2-3 pa3za.

Kpome Toro, HENOHATHO, TIOUYEMY OTOOP MPOEKTOB B 3TOM KOHKYPCE OCYIIECTBISETCS
HHC.

Topazno Gosiee AelCTBEHHBIM OBUIO ObI OCYHIECTBISATH OTOOP MO KPUTEPHUSM DKOHO-
MHUYECKOH 11e7iecoo0pasHoCcT U d()(HEKTUBHOCTH MPOEKTOB C YYaCTHEM MpeACTaBUTEIeH
peasbHOro CeKTOpa YIKOHOMHKH, OM3HEca, JaKe 3aMHTEPECOBAaHHOTO, BeJJb UMEHHO B 3aWH-
TEepecOBaHHOCTH OM3HECa — KIIOY K YCIeXy B 3TOU cdepe AesaTenbHOCTH. Bo3MoKHO, 3TOT
0TOOp Jiyulie ObUTO OBl BO3JIOKHUTH HA HEKUE CTPYKTYPBI MOJ ATUAOHM WM IPU HETOCPEa-
ctBenHoM yuactuu HIIIT «Arameken». A HHC mycth paboTatoT mpexie Bcero B UCcieno-
BaTEJIbCKOM CEKTOPE — PAHTOBOM U IPOIPAaMMHO-LIEIEBOM (PHHAHCHUPOBAHHH.

B-mecTbIx, HEOOXOIUMO YAEIATH MOCTOSSHHOE BHHUMAaHHE Pa3BUTHIO (DyHIaMEHTalb-
HBIX UCCJIeZI0BaHUi. IMEHHO OHU SIBISIIOTCSI 0a30BOM OCHOBO BKJIaJia HAyKu B 00pa3oBa-
HUE U HayYHO-MHHOBAIIMOHHBIN Mpolecc. Y Hac ke B yIpaBIeHYECKOW CUCTEME MepHOIU-
YEeCKHU MPOUCXOIUT «3aTMEHHNE» B 3TOM BOIIPOCE.
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CoBpeMeHHBIC By3bl He MOTYT 3(Q(EKTUBHO padoTaTh, HE BEAS HAYUHBIX HCCIICAOBA-
HUH, npexae Bcero GpyHaaMeHTanbHbIX. OMBIT Pa3BUTHIX CTPaH OJHO3HAYHO MOKA3bIBACT,
YTO KauecTBO 00Opa30BaHMs BCET/a Ha TOJIOBY BBIIIE B TEX YHUBEPCHTETAX, KOTOPbIE BEIYT
AKTUBHYIO HCCIIEZIOBATENILCKYIO EATENbHOCTb, B KOTOPYIO BOBJIEKAIOTCS U MPENOAaBaTeNH,
U CTYJAEHTBHI.

B nauaze Broporo necsrunerust X XI Beka HaM yaajaock JOOUTHCS MepeHoca LEeHTpa Tsi-
JKECTH Hay4YHBIX MCCIICIOBAHUH, BKIIOYas (yHIaMEHTaIbHbIE, B BY3bl, UTO COOTBETCTBYET
MUPOBOH npakThke. Y 3Ty 06a3y kayecTBa BbICIIETO 00pa30BaHUs U MOJATOTOBKHA MOJOABIX
Hay4HbIX 1 HHHOBAIMOHHBIX KaJIpOB, KOTOPast BEIE€TCS MMEHHO B YHUBEPCHUTETaX, HAJI0 TO-
CTOSTHHO TOI/I€P’KMBaTh Ha JTOJPKHOM YPOBHE.

[onarato, uro BKItOUeHUE (PyHIAMEHTAIBHBIX MCCICIOBAHUN B IIpejiaracMyro [ocy-
JapCTBEHHYIO MPOrpaMMy pa3BUTHs Hayku B PecryOnuke Kazaxcran cymiecTBEeHHO TOMOT-
710 OBl TOZIEpKKE PyHIAMEHTAILHON HAyKH M, KaK CJIEJCTBHUE, TIOBBILICHUIO KAY€CTBEHHO-
IO YPOBHSI BCEX MUCCIICJIOBAaHUH U pa3padOTOK B HAIICH CTpaHe.

B-cenbMBbIX, ITIaBHBIM NPENSATCTBUEM BO BCTPAUBAHUU HAyKH B 3KOHOMHKY CTpPaHBI 5B-
JSIeTCsl OTCYTCTBUE Y OTEYECTBEHHOIO OHM3HECAa CHCTEMHOIO CIIPOca Ha MHHOBAIIUH, HAYKY
1 HayYHO-WHHOBALIMOHHBIE TOCTHKEHMS.

Harueii Oeyoit siBjsieTcs TO, UTO JIaXKe B IOUCKE 33]1a4 JUIS KOMMEPIUAIN3alUU MbI HJIEM
«OT yUYEHBIX, OT UX HapaOOTOK». YUeHbIE K€ MPUBHOCST TOIBKO TO, YTO YXKE UMEIOT, & OHO
O0OBEKTHBHO JAJIEKO HE BCETa OKa3bIBAETCs peallbHO HEOOXOIUMBIM CETOAHSIIHEMY U 3a-
BTpalrHeMy On3Hecy. B aToM npuHIMNHAIBHBIN HEAOCTATOK, U O HEM MBI TOBOPUM YK€ JIBa
necsituinetst. M B 9TOM yueHBIX HUKAK HEllb3sl OOBUHATS.

Ho ectb 1 npyro#t myTh, OH MOTEHIMAIBEHO ropa3ao 3¢ dexkTuBHee — UATH «OT MOTPeo-
HOCTel OM3Heca», MOAKIIOYATh YUSHBIX K PEICHHI0 €ro 3agad OyKBaJIbHO C HYJS. 37ech
LIMPOKOE MOJIe JAESITeIbHOCTH — OT COBEPLIEHHO HOBBIX HAyYHBIX MPOEKTOB JO Y4aCTHUS
yUeHBIX B TpaHc(hepTe TEXHOJIOTHA M WX aJanTalid K OTEYeCTBEHHBIM YCIOBHSM — 3TO
O4eHb BaKHAs M MaciiTaOHas 3ajava.

PeanbHblil OMBIT TAKOTO B3aMMOJICHCTBHSI HayKH U OusHeca B KazaxcraHe moka oyeHb
HebompInoil. Ho cTpaternuecku Takoe HampaBieHUE KpaiiHe Ba)KHO U IMEPCIIEKTHUBHO IS
0TEYeCTBEHHBIX ycyioBuil. [I03TOMy Takoe B3aMMOBBITOIHOE B3aMMOJEHCTBUE HAJ0 Hapa-
LIUBaTh, HA MOM B3IJIsAJ, TO-HACTOSIIEMY YpE3BbIUalfHBIMU YCHUIIHAMU.

EnnHOBpeMeHHO clIOMaTh MMEIOLIUIICS «TpeH] HEe3auHTEPECOBAHHOCTH» IO BCEMY
(¢poHTy OM3HECAa U TEXHOJIOTHH MPAKTUYECKH HEBO3MOXKHO. [109TOMY O4YeHb Ba)KHO BBI-
Oparhb B 9TOM JIelle «HAMPaBJICHUE IJIABHOTO yAapa.

Takum HampaBiieHHEM MOXET OBITh BEIOpaHO CelbCKoe X03siicTBO. B atoii cdepe Ka-
3axcTaH J0OWIICS OMpeNeNeHHbIX YCIIEX0B M 3asBWII O cebe Mo psay IMoKaszareneil maxe
Ha MHpOBOil apeHe. COOTBETCTBEHHO, y HAC €CTh IIaHC BBIUTH Ha JOCTOWHBIE MO3ULIUHU
U B CBSI3KE «HAyKa — TEXHOJOTHUHU — MPOHU3BOACTBOY», JeNasi 0a30BbIA aKIEHT UMEHHO Ha
peasbHBIX TOTPEOHOCTAX MPOU3BOACTBA U CHCTEMHOM MOAKIIOUCHUH K HUM OT€YEeCTBEH-
Holi Hayku. TeMm Oosee YTO B JTaHHOM CEKTOPE BBIJIENISETCS BIEYATIISIONIMMHU SKOHOMHYE-
CKHMHU pe3yJabTaTaMH CeIbCKOXO03sHCTBEHHBIN XonauHr «baiicepke-Arpo» B AJIMaTHHCKOM
obnactu, pykoBomumbiii T. M. JlocMyxamOeToBbIM. DTO cTpaTernuecku BaxkHoe aist Ka-
3axcTaHa MPOU3BOJICTBEHHOE HarpasieHue. V1 B HeM XONUHTY yJaJloCh CO3/1aTh YHUKAIIb-
HBII HAYYHO-TIPOU3BOACTBEHHBIN KIIacTep M Ha ero 0a3e — HeObIBaIbIH 10 3()(HEKTHBHOCTH
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OusHec. HayduHO-NIpOM3BOACTBEHHBIN IIEHTP XOJIJIMHTA MPHUIVIACKI Ha PadOTy BHIHEHIITHX
Ka3aXCTaHCKUX W 3apyOEKHBIX YUCHBIX — aKaJeMHKOB, MPOYECCOPOB H BBICOKOKJIACCHBIX
CIENUANNCTOB, CO3Jall BCE YCIOBHS JJSl UX NMPOAYKTHBHOW PabOTHI, YCTAHOBUI TECHOE
COTPYAHUYECTBO C BEIYIIMMH HAay4YHBIMH OPTaHU3AlMSIMU JAHHOTO MPOQMIST — TaKxkKe
Ka3aXCTaHCKUMH U 3apyOe:KHBIMH, PUBIIEK JIyYIINA MHPOBOW OIBIT. XOJJUHT MMOIy4aeT
PEKOpAHBIC Pe3yJbTaThl B MPOU3BOACTBE U MepepaboTKe CeNbXO3MPOAYKIHMHU, C OONBIINM
MHTEPECOM BOCIPMHHUMAETCS Ha MUPOBOi apere. [loaToMy He cirydaiino, uto Enbacer mo-
PYUHII PacIpOCTPAHUTh ATOT OMBIT HA BCIO CTPAHY.

Jymaro, Takue BOSMO)KHOCTH MO>KHO HalTH HE TOJIBKO B CEJIbX030TPaciii, HO U B psizie
JIpYTUX HalpaBieHU. DTOT BONPOC TPeOyeTcsi Cephe3HO U3YUYHUTh M BbIpaboTaTh dPdek-
TUBHBIE MTPETIOKEHUS.

B nanHOW cBsI3M mpeACTaBiseTCs] MOJE3HBIM BKJIIOYUTH B Ipe/JlaraeMylo rocyiap-
CTBEHHYIO MTPOTpaMMy pa3BHUTHUS Hayku B PecrryOnuke KazaxcTan oTaenbHbIN pa3aesn o cu-
CTEeMHOM pa3BUTHHU rOCYIapCTBEHHO-YaCTHOTO MAPTHEPCTBA B ATOH cdepe Ha HOBBIX PUH-
[Unax, BKJIO4Yas yKa3aHHbIE BHIIIIE.

U eme 00 ogHoM. MupoBasi pakTHKa MOCICTHUX IECATUICTUH OJHO3HAYHO TOKa3a-
Ja HEeOBIBAJIO BO3POCIIYIO 3HAYMMOCTh MH(OPMAIIMOHHOTO BO3JEHCTBUS Ha LiEJEBhIC ay-
JUTOPUH TPH PEIIEHUH CaMbIX MacIITAaOHBIX 3a7ad. M He TONbKO B «HMH(POPMAMOHHBIX
BOMHAX». DTO sBJICHUE 00BEKTUBHO, U U3 HETO CIIEAYET 0053aTeNbHO JeNiaTh MPaKTUIeCKHE
BBIBOJIbI. B TOM umcIie 1 B 00CyKaaeMoil B HaCTOsIICH cTaTbe cdepe.

[ToBTOpIO — KITFOUEBOM NPOOJIEMOH CETOAHSIIHETO IHS CUUTAI0 BOIPOC BOCTPEOOBAHHO-
CTH U o0ecIieueHHs Pe3yIbTaTUBHOTO B3aMMOJIeHCTBUS On3Heca u Hayku. B nanHoit chepe
TpeOyeTcsi BHECTH OIpe/IeNICHHbIE KOPPEKTUBBI B MEHTAIUTET M OTHOILIEHHE OTEYeCTBEHHO-
ro Ou3Heca K HayKe, MaCIITa0HO BBIABIISITH U ICJCHANPABICHHO MPOIAraHAnpoBaTh BO3-
MOKHOCTH HayKH ¥ HHHOBALIUH.

C npyroif cTopoHbI, HYKHBI M1 HEKOTOpPbIe KOPPEKTUBBI B MEHTAJIUTETE CAMUX YUEHBIX,
MIPE’K/e BCETO B MX YCTAaHOBKAaX IIEJIeTOoNaraHusl U MPeCTaBIeHUSIX O KOHEUHBIX pe3ysbTa-
Tax JIeATeIbHOCTH.

HeobOxonumo u mmpokoe MHPOpMaIMOHHO-HAyYHOE TIPOCBELICHNUE BCETO HACEICHUS,
B YaCTHOCTH, JJIsi 00Jee 0CO3HAaHHOTO ()OPMHUPOBAHMS M MCIIOIB30BAHUS PHIHKOB TpyAa U
00pa30BaTeNIbHBIX YCIYT (Ky/a MOUTH YUYUThCS U KyJa — padboTarhb).

Takue 3a/1aun HEOOXOIUMO CTAaBUTh U 00ECIICUNBATh B TOCYIaPCTBEHHOM MacinTade. A
CIIPABUTHCS ¢ HUIMH MOXKET BO MHOTOM rpaxaanckoe o61mectso — HITO cooTBeTcTBYyIOIIETO
npoQus.

Benp rpakgaHckoe oOLIECTBO — 3TO JAJIEKO HE TOJBKO IMOJIUTHKA, HA YeM MOYEMY-TO
JIeNIaeTCsi OCHOBHOM aKIeHT B OOBIJEHHOM CO3HAHUH. DTO €lIe U COBOKYITHOCTh MOTCHIIH-
aJbHO TOJIE3HBIX MHCTUTYTOB BO MHOTMX M MHOTHX JPYTUX HalpaBICHUAX YEJIOBEUECKON
JEeSITeIbHOCTH. M Takue MHCTHTYTHI TOXKE HAJO IeJICHANPABICHHO CTUMYIUPOBATH U d(-
(DEeKTHBHO UCIIONIL30BATb.

Bce nepeuricieHHbIe BONPOCH CYUTAIO JABHO HA3PEBIINMH, a UX JEHCTBEHHOE peIleHNe —
a0COIIOTHO HEOOXOAMMBIM TSl Pa3BUTHS HAILIeH CTPaHBbI, €¢ HAyKW 1 SKOHOMHKH B XX Beke.

«Kazaxcmanckas npasoay,
08.04.2019 2. Ne66(28943)
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TEPBEJIMEJII APAJIBIK KOO®OUIMEHTTI EKIHIII PETTI INEKCI3
AUBIPBIMBIK )KYWEHIH KOOPIIUTHUBTI HIEMILTY IIIAPTTAPBI

Maxkanaoa mepic emec apanvlk Ko3()@uyuenmmi exinwi pemmi weKkciz aublpblMObIK mexoeyiep
JiCylleciniy wewimMiniy oap OOIybl JHCIHe JHCanebl30bi2bl wapmmapvl anvinea. Lllewivuiy carimakmol
HOPMALAPBIHLIY 0A2aapbl HCACANObL JCIHE OHLIH OIPIHWIE JCIHe eKiHwll pemmi aublpblMOApPbIHbIH
bazanapbel anviHObL. Apansik Kosguyuenm mayenciz oCkeHOe Kapacmulpbliblil OMbIPAH JiCYlle HYKCAHObL
Jicytie 60naowl, apanvlk KO3 uyuenm Kammol mepoene anaovl JcaHe oe mepic emec.

Tyitin ce30ep: alivlpbimObiK dicytlie, mepoeimeni KO3 uyueHm, HcamvliaHeaH Wewim, caimakmol
HopMa, Kodpyumuemi 6aza.

Tonyuenvl ycnogus cywecmeosanust u eOUuHCmEeHHOCmU pelleHus OeCcKOHeUHOU CUcmemvl pas-
HOCMHUIX YPAGHEHUL GMOPO20 NOPAOKA € HEOMPUYATETbHBIMU NPOMEICYMOYHbIMU KOIPDuyuenmamu.
Yemanosnenvl oyenxu ecoguix Hopm peuteHus u e2o pasHocmell nepeozo u 6mopozo nopaoxa. Paccma-
mpueaemas CUCmema s6IsAEMcs BbIPOACOCHHOU BCIOCMBUE HE3ABUCUMO20 POCTIA NPOMEICYIMOUHO2O0 KO-
apuyuenma, Komopwviil MaKoice ModHCem CUTLHO KOTeOAMbCA U AGTAMBCA HEOMPUYATHENbHBIM.

Knioueewie cnosa: pasnocmuas cucmema, koaebniowuecs Kodg@uyuenmol, odujee peuietue, 6eco8as
HOpMA, KOIPYUMUBHAS OYEHKA.

In this paper the conditions of the existence and uniqueness of a solution of the infinite system of the
second order difference equations with nonnegative intermediate coefficients are obtained. The weighted
norm estimates of the solution and of its first and second order differences are established. The considered
system is degenerate because the intermediate coefficient grows independently and can be strongly
oscillating and vanish.

Key words: difference system, oscillating coefficient, generalized solution, weighted norm, coercive
estimate.

1. Kipicne. Keneci aiflbIppIMIBIK KYHEHI KapaCcThIPaMBbI3;
(Loy), =22y, + (rA.y), +(ay), = fieZ , (1.1)

MYHJIa¥rbl y:{yj}""“ A+yj = yi+1_yia A_yj :A+yj_1> A(z)yzA_(A+yj),

j:—w’
oo

Loy={(L0y)j}:j_w, r=diag{r, jez}. q=diag{q; jez} Ay={Ay} .

j=—co
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APy = { A(z)yj }+°° , f= { fj};io [L,, - caumbik Ti30eKTepAiH TWIBOSPTTIK KEHICTITI.
j=—oo =-00
Kpickara (1.1) Obutai sxa3bliaib:
Ly=28%y+ra,y+aqy=f. (1.2)

[lexci3 kem exiHmI peTTi albIPIMIBIK TEHACYJIEPACH TYpaThiH KYHenepai KemeH i
3epTTeyaep ayKbIMbl COHFBI JKbUINAPhl KYpT KeHewai. CBI3BIKTHI JKOHE CBHI3BIKTHI eMec
typMm-JInyBunnb mIekci3 aWbIpbIMABIK JKYHECiHIH OIpMOHII MICHITy IIApThl JKOHE
HICIIIMHIH KOAPIUTHUBTI 0arachl [1] »KYMBICBIH/IA aNbIH/Ibl. ATajaFaH TeHJICYJEp KyHeciHe
caif keneTiH Oip MaTpHULIAHBIH ©31HIK MOHIHIH MaTpUIa PETIHEH TOYeJCi3 eKi )KaKThl Oarachl
[2, 3] makananapeIHAa KepceTini. [4-8] sKyMbIcTapbIH/Ia MIEKCI3 albIPBIMIIBIK JKyHenepai
3epTTey YIIiH (YHKIMOHAJIBIK aHAIN3 9MICTEPiH KOJAaHyFa Kapambl albIpbiMIbK Co-
00JICB KEHICTIKTEPIHIH E€HTi3y TEOPHSCHI JNAMBITBUIABL. [9] MKYMBICBIHIA DBOJFOIMSIIBIK
alBIPBIMIBIK TEHJIEYep Kyienepi yimin Komu eceGiHiH KOIPUMTHBTI ISyl Maceneci
KapacThlpbulFaH. MyH/all KbI3BIFYIIBIIBIKKA ceOel — IIeKci3 albIphIMABIK Kykenep
muddepeHInaNIbIK TeHASYAePAiH AUCKPETTI aHAJIOThl PETiHe NPAKTHKa(a COHFbLIIAPMEH
KaHaTTac KOJAaHBLTYBIHA KATBI.

Apanbik  ko3pdunmentrepi menenmered (1.1) TypiHzeri ixyienepre OpOYHIBIK
KO3FaJIBICTap AMHAMHUKACHIMEH OaiiIaHBICThI CTOXACTUKAJBIK MPOLECTEP, KSACPTil JKoHe
CBIFBUIATBIH OPTaAarbl TepOemicTep MeH 6acka KO3FalbIcTap TYPJIEepiH MOJENey ecentepi
[10-14], com CHUSIKTbI, OMOJOTHSIHBIH YXOHE KAP KBUIBIK MaTeMaTUKaHBIH KelOip ecentepi
[15, 16] anbin kenenmi. ¥kcac Oona typa, (1.1) xyiieci Ltypm-JInyBusmie ailbIpbIMIBIK
JKyHeciHe KenTipine OepMell jkoHe JKETKUTIKTI 3epTrenmMereH. JKorapblaa alThUIFaHIAp
(1.1) xyiieciH 3epTTey/IiH ©3CKTUIIrH KepceTeai. ApaiblK KO3QPUIIMEHTTEepI OH, opi Oasy
TepOeneTiH keiOip cHHTYISIpIbl TuPepeHINANIBIK KOHE albIPBIMIBIK TeHaeynep [17 -
19] sxyMbICTapbIHA KApaCThIPBLIFaH.

Aifransig | —{ W, },—_m [N} w; =0, O] = N} 0apibIK GUHUTTI Ti30EKTEP KUBIHBI

OOJICHIH. L apKbLIbI | JKMBIHBIH/IA AHBIKTAIFAH L, onepaTophbIHbIH /, HOpMachl OO¥bIHIIA
TYHBIKTATYbIH OeNTiIeiK.
Amnbikrama 1.1. (1.2) xyifeciniH memnrimi aen Ly = f TEHAIriH KaHaraTTaHABIPATHIH
yeD(L) snemeHTIH alTabl.
Aiiraneix, H,(Z, ) men (Z, q) | KUBIHBIHBIH, CONKEC,
1

1
= [z [z -
ol e = 3 [0 + 3 7o f e ol ., = £ [auf £ @=f0}7)

HOpMaJapsl OOMbIHIIA TONBIKTBIPYIaps! GoneeH. F; = 0(] € Z) Gonewin, N;(J €Z) canpa-
PBIH OBLTaIIA eHTi3eHiK:
j+k

%Ia)({k_ (1+k) Z R (1.3)
%), r =1

]
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+oo . . P o
Kone {Bj}j:—m Ti30erin KCIICC1ACH aHBIKTAUbIK:

. 1.4
oot 2l (14

2. Kemexkmri Ttencizmikrep. byn mnyHkTTe KeiOip KOMEKIIi TYXKBIPHIMIAp MEH

+00
TeHcizaikrep kenripineni. |, apkpuibl Gapnbik GuEMATTI W = {Wj}j:0 Ti30eKTepiHiH KUBI-

~ +0o
HbIH Oenrineiiik: I, = {{Wj o fml CNJw, =0, 0= 2 m} )

Aitranmeik H (N, 7) (N, ={O}U N) wmen [L(N, ¢g)  ocsl f+—TiH, colikec,

1
” ” »(Ng,») §|A2u | Z 2|AL| | |: JKOHE ” |||2 (No.q) §|qluI HOpMaiapbl 00li-

BIHIIIA TOJBIKTHIpYIapbl OoJickiH. COJ CUSKTBI, Z~ :{—1, —2,...}, Z, :{0,—1, —2,...},

an H,(Z;,r) wxome 1,(Z7,q) apkeuibl | = {{Wj };i_w :ImeN,w,; =0,V]j |i]= m}

L 1
. {_JA u| > 2|Au| } wone Ul o {z q’u, }

i=—co

JKUBbIHBbIHBIH,

HOpMaJapbl OOMBIHILA TONBIKTHIpYNIapbiH Oenrineiik. Keneci Teopema [19] (Cannmap 2.1)
xoHe [7] (Jlemma 1.12) HoTHKENIEPIH A AAIAHBII, TOICIACHE].
Teopema 2.1. Aiitansixk {r,};-, MeH {Q; };-, YILIiH KeJeci mapTTap OpbIHIAJICHIH!

1 1
_ N e
(20 (ieN,) Zqe =SUPEY O CILY BY IS,
m20 l ==

MyHzarbl B, = {B.};"’0 , all B. (1.4) - Te aHpIKkTanaraH. OHga Hz(NO, 7) KeHICTirl lz(NO, q)-re

o) Uy, (ueH,(Ng,r))

Keneci Teopema [17] MakamachIHIaFbI ez[icneH bi Y (S191 (95 (31 o
Teopema 2.2. Ajiranbik {q,}- .. MeH {r}.  yuwiH kemneci

eHeJli, COHbIMEH Bipre ||u||

j=—co

1 1
-1 2 3 2
r>0(i=-1-2..), 7/;1,8, = SU([)) {z‘|qi|2}2 {z BiZ}z <oo,

j=—o0

HIapTTapbl OpPBIHIAICHIH. MyHarbl B —{B} an B, (1.5) - Te aupikranran. Ouna

j=—c0 9

H,(N",r) kenictiri 1,(N",0) -re emeni, xome op6ip U€H,(N",r) ymin ||u||| (N

C ;/q’B_ ||u||H2(N,Yr) TEHCI3/Ir OPBIHIBI.
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Teopema 2.3. Aiiransik ={q}". wmen r={r}". ywin >0 (i€Z) xone
7;,3_,& = maX(;/q& , 7/;4,8_)< co  IIAPTTAphl  OPBIHAAJCHIH, MYHIarbl B, = {Bi}f’zo,

B = {Bi } 2 ,anB; (ieZ) (1.5) —ren anpmran. Ouma H,(Z, r) xenicriri L(Z, g)-re eneni

j=—co

oHe opbip U € H,(Z,r) yumin ||u||I2 29 = C 7;,3,,& u TEHCI3/IITT OPBIHAATIABL.

Iz

Hoaenney. 2.1 xonHe 2.2 TeopeManapsl OOUBIHIIA,

"uulz(z,q) = ”u”lz(NoxCI) + ”u”Iz(Na,q) = ClyquL u"HZ(NO,r) +C27LLB_ ”u”Hz(Ng,r) S

7q.8..8. ((Cl + Cz)"u”Hz(No,r) + (Cl +! 2)||u||H2(Ng,r)) - (Cl + Cz)j/q,B,,& U”
Teopema monenmeH .
3. Eximymesi aibIpbIMABIK >KYiieHIH KOIPUUTUBTI menriiyi. byin myrkre 0i3
Keyeci

HoZn)

(by), =a®y; +(ra.y) = fjez, 3.1

alBIPBIMABIK JKYHECIHIH IENITy JKOHe O6JIIKTeHy ImapTTapblH —amambi3.  Erep

+00
Ly = {(| Oy)j }j:_oo nen oenritecek, ouna (3.1) renneyi ObIIai ka3blUTab:

Ly=2Py+rA,y=f. (3.2)
I perinne | xubIHBIHIA aHBIKTATFAH [, onepaTopbIHbIH /, KEHICTITHIH HOPMACKI, OOWBIH-
ma Tyibikranysin Oenrineitik. Erep y € D(I) xone Iy = f Gonca, onma Y =Y, o 1
aeMeHTiH (3.2) )KyHeciHiH MeTTiMi TeTr aTaipl.

Jlemma 3.1. Aifraneik I, =20 (i€Z) sxone 7’;,57,& = max(y; g, ,J/i,s,)< °  GOJCHIH,

MyHIaFbl B, = {Bi};"’zo ,B.={B,},2. ,anB; (i€Z) (1.5) - re anbixranran. Onja
||A(2)y||2 +|ra, y||2 +|y[, <C, |l ly], VyeD(). (3.3)

Monenney. y={y }-. el Goncwn. Erep A,y=12, |,y =L,z nen Genrinecek, onaa

Liz=Az+rz,z2={z,} . €l xone

j=—o

+oo

(Lz,2)= )] (zj —zj_l)zj + i rz . (3.4)

j=—o j=—o

oo

+oo 1 2
Meina 2 (Z i J-_l))Z iT5 Z (Z i j_l)) TeHAIri oHail kepcerineni. Onna (3.4) —

j=— j=—oo

oo

- 1 2 =
ten (Lyz,2) = 5 z (Zj - Z(H)) + 2 I’J-Zj2 , i JlemMma maptel GOMBIHIIIA

= j—
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a2l <[(G.2) <[], 1, (3.5)

JKOHE HIZH |(|_OZ Z)|

exeHin amambiz. Omma (3.5)-ten ||A Z|| <x/_||LOZ|| rZ—LOZ—Afz TEHJITHeH

Izl <|Coz], +]A 2], < @+ V2)| Loz, - Memex

|A 2], +lrz], < 0+ 2v2)| L, - (3.6)

Y188, = maX(j/L B,/ 18 ) <o apThIH eckepcek, Teopema 2.3 OolbIHIIA

H,(Z,r) < C4 ”IO y|

Ivl, <

, YEl .

Ocbinan, TyifbIK oneparop ekeHiH eckepin, JleMMaHbIH fo/enieyiH anaMbl3.
(3.3) 6aranaybinan D(l) c 1, exeHiH kepemis.

Teopema 3.1. Aritansik, Jlemma 3.1 —mig maptrapsr operaganced. OHma (3.2) )kyhecinig
y € [, memimi 6ap xoue o xanrbr3. ConbiMeH Oipre menrimi yuiid (3.3) Garanaybl OpbIH-
T Ibl.

Hanenney. (3.3) Oarace Jlemma 3.1-ne xepcetinai. Erep z,, z,, € [, (3.2) Tenueyinin
SpTYpJIl €Ki miemimi 6osica, oHaa w = z — z, saeMenTi yin /w = 0. Onga (3.3) GolibiHIna
w =0, enneme z = z,. JleMeK, y memiMi KaIrbi3.

(3.2) Tenneyinin memiminin 6ap exenin monenzeitik. (3.3) Ooiibinma R(/) = [, exenin
KepceTcek KeTKinikTi. Kepi sxopusik, aiitansik R(/) # . Onma 0= v el, \R(l) (v={v i

snemenTi Tabputanel xoHe (l,y,v) =0 Vye D(l,) . Ocbinan [ KEBIHBI [,-ne THIFBI3

OONFaH/IBIKTAH, A‘z)vj —Aryv;=0 VjeZ ,Hemece
Vijoy =(@+1)v; +C . (3.7)
1) C#0. Ouna C =0 nen ana anambiz. (3.7) TeHIEyiHE ColiKec OIpTEKTI
Ve~ @0V, =0 (.8)
Kyhecinig W ={w j}}:’_oo IIeNiMi MBIHA TYp/€E Ka3bLIaIbI:
gtk ]
W= (v @t v @ )AL O @ ) )
o ]

Aiitanbik, V; #0 . Onza Ti36erinLeri iz HOMepJ'Ii 6apm>n< W, DIIEMEHTTEp 6ip,[lef/i

TaHOAJIBI 60113;[51 JKOHE ‘W, K
TYpJ€ *Ka3bUIaThIHbI OENrifi: vV = CW + G(W) , MYHJIaFBI C, - TYPaKThl, a1 G(w)-1eHenren

Ti30ek. v € [, enneme ¢, =0. Onmav={v,};Z = G(W) . opambinbin sapocs (3.8) xkyliecin
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Kanarartanppasl, gemek [G(W)]; 20 (j = jy, J, +1, j, +2,...) nen ecenreyre Gomnapl.

Omnpa (3.7) Tenmirinen V., = @+ I, )Vj +121>0, ]2 j, . Conmpixrau V|, .

2) C =0 xargaiieiazaa (3.8) |V

onzxa limv,? #0 , nemek v ¢ |, . Teopema soneneHi.
k—>e0

Vk>s,

s+l

= @+ 1)|v|>|v|- nen . demex, 0<|v| <|v

s+l

Eckepry 3.1. Erep Teopema 3.1 maprrapsl opbinaica, onaa apoip S, >0 cangapst
ymin xeneci myy = sA®Py + oA,y = f xyiiecinin ae menriMi Gap, oM XKaIFbI3 FaHA KOHE
(3.3) Garamaysin (opuHEe OyJ1 TCHCI3MIKTE TYpaKThl Oacka) KaHaraTTaHablpaisl. byn dakr
[19] (Teopema 2.1) omiciMeH o ieHe .

4. Heri3ri Teopema sx9He OHBIH JTdJ1eJ1/1eYi.

+00 +oo
Teopema 4.1. AiiTanpik {I’j}j__co koHe J = {q,—}jz_w , COliKec, Kereci

ZO(jeZ), 7/‘1.,3_,3+ :max(}/l,B+’]/i,B_)<°°5 4.1)
Voo, = MaX(yyg 1 Vqp ) <o (4.2)

IIapTTapbIH KAHAFATTaH BIPCHIH, MYHIAFHI B, {B }, 0,B ={B }I__°° ,anB, (ieZ) can-
napsl (1.4) rennikrepimMen anbikranrad. Onma (1.1) Tenneynep xyhecinin y € [, memimi
Oap rkoHe o kanre3. COHBIMEH Oipre, MBIHAAAKM Oarayiay OpbIHIATAIb:

[a®@y], +lra, vl +layl, <c] £1, 43)

Hoaenpey. | =kt (k> 0, k-TypaxTbl) anmacTIpybit skacaibik. Erep Y; = Vi, = ¥;, = ¥,
men Genrimecek, oHma A,Y; = (kz-)’lAj/jT xone A (Ay;)= (kz-)’zA(z)ij . Erep

N=r.=0=5,4d=9,,=0,=0q,, f,="f,,=f,.=1f nen Genrinecex, onma (1.2)
MBIHA TYpre KeJnei:

Loy = 7200y + ke FA, y+K2Gy=k* T, f el (o), (4.4)
MYHJIaFbl § = {yjr} :dlag{ i JEZ}J__ 4= dlag{ G, jGZ}i_m ,f :{f~jr}+m

—00 oo

j=-o

1

1
2 5 KEHICTIK. (4.4)- Ti ObuTald
]

[z
”u”| (2) = § |uir|2 [, ar lz(r) - HOpMAChI "u"|2 (2) = § Ui,
2,7 - I: v 00

JKa3albIK:

Iy +k2Gy =K f, 4.5)
myzarst 1y = 72007+ k7 FA, § (ye D(i)) - TyiibIK omepatop. 3.1 Teopemachl MeH

~ ~A-1

Eckepry 3.1 Goiipinma, | omepaTopsl KaiTapeIMabl skoHe oFaH kepi |  omepartopsr

y3imiccis. An (3.3) TeHcizairi 6oiibiHIIa, 9pbip Y € D(i) YIIiH
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ey

Lt |~ (4.6)

I, <A@

1

T, ]/q,r eKEeHIH

k

. N —1,2 = _—1,-1
opHekrepinge U; =k™q;, F=kT

Oarasnaybl OPBIHIBI, MYHIAFbI || . ||2 l,(k7) - KeHiCTiriHiH HOpMAchl. /qr —

T

Tekcepy oHad. IlbiHBIHOA na, &g KoHE fy,

_1 _1 . -
alMacTBIPYTapbIH JKacacak, OHIA & = an'r s B n B, - Onaii Gomca, 7q¢=

= max sup aq o sup . g %;/M . Teopema 2.1 men Teopema 2.2 - Hi xaHe (4.1),

01,2,.

(4.2) maptrapblH naiianancak, oHaa

Ik*ay

). = 2kzy,

kera, g, . .7)

Erep k = ; JleT TaHaacak, onaa (4.6) TeHcizairineH (4.7) OOWbIHIIA
7.

(4.8)

A~

| omeparopsr Tyiisik, emmeme (4.4), (4.8) xoHE OMEPAaTOPIBIH a3 KOGALKYIAphI Kaii-
nel Teopema Oodbiama [20], Lo -TyHBIKTaJIaTBIH onepaTop. OHBIH TYHBIKTATybIH L Jen

oenrineiiik. [20] men (4.8) OoiibHIIa, L OIIepaTopsl y3iicci3 KaTapeiMasl. OHza Ly =Ly
OosrranzpIKTaH, L omepatopsl Ja TYHBIK jkoHE y3imicci3 KaiTtapbiMIsl. [lemek, AHbIKTama
1.1 Goiibima, op0ip f € [, yuiin (1.2) TeraeyiHiH y mermimi 6ap XKoHe KaJFbI3.

Alitansik § € D(Lo) - Conna (4.6) men (4.8) TEHCI3MIKTEPIHEH aNlaThIHBIMBI3:

|72 a®g], +]e <(Y+am)|i (4.9)
ExiHumi skarbiHaH H I y < iy+ k? ~y +||k qy” H 1§+ k2~~ }/” 1§ . me-
mece o
iy, = 4| Ly, - (4.10)
(4.9) xxoue (4.10)-Han
2,2 q - 2 A 1 4y~
2], +|- . 5(3va0) 50,

Ocblian 7= % anMacThIpybIH xkacar, ¥ € D(L) ymin (4.3) TeHci3airin anamsis. On

(1.1) sxy¥eciniy menriMi yIiH e opbiH/IbL. Teopema onenieH/.
By makana iminapa Kazakcran PecriyOnukaceiabiH bitiM )koHE FBUTBIM MUHUCTPIIITIHIH
AP05131649 rpanTThIK %00achl ece0iHeH KapKbIIaHIBIPBLULIBI.
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O0K 004.036
P. T. BP’KAHOBY, B. A. IAXHO, I'. I. FAHCAPOBA*

I Ecenoe amvinoasvt KMTocHY, Axkmay k., Kazakcman
’Eyponanwig ynueepcumemi, Kuee k.. Ykpauna

KOPIOPATUBTIK CEPBEPT'E CYPAHBICTAPIBI OHJEY
KE3IHJE KAHIIBLIBIKTHI CYPAY/IbI 5)KOHE JEPEKTEP
AFBIHJIAPBIH MOJEJIBJIEY

Maxkanaoa xkypoeni wadyvinoap yuiin o1apovl icke Acvlpy npoyeci KO3&auiblCmbly Jcyteninici 60-
abin mabwinaowl. byn kozeanvicmapowvr Mapros mizbe2i 60ubIHUA Hcapmbliall Kaoamoap peminoe icke
acvipyea 601a0bl. Byn mizbex bIKmumManioblKmvly mapany mblebl30bleblMeH CUNammaniamoli Kyioe.
Komnviomepnix modenvoey apkvlivl Makcammosl uladyvliobl Jcy3eee acblpy bIKMUMaiobleblh ecenmey
KublHea mycnelminin xepcemmi. Jlamviean mooenvoep uadyvlioapobvl icke acvlpy MYMKIHOIKMepiH
KellinHeH baganayoa Canobik napamempiepoi anblkmayaa MyMKiHoik 6epedi. Ocviaatiuia, KubepKayincizoix
JiCaHE KOMNBIOMEPTIK JCylienep MeH dicelinepoi Kopaay OOUbIHULA JHCYPRI3ININn HCamKan ic-apekemmepoiy
HegYPabIM CeHIMOI OONYbIHA KO dicemKizyee 60naobi.

Tyiiin ce30ep: aknapam Kopzay sxcyieci, Kubepuiadyvinoap, Mapkoemuly cxemacwvl, KOMNbIOMeEPLIK
MoOenvoey, KOpnopamuemix aknapammulix Jcyiienep.

Paccmampusaemces npoyecc oelicmeus. npomue peaiuzayuy npocmuix Kubepamax, Komopbvie npeo-
cmasusaom coboll NOCIed08AMeENIbHOCHb QOBUNCEHULL /ISl CLONCHBIX amak. Dmu 08UNCEHUsL MO2ym Oblmb
Ppeanu3zoeanvl Kak yacmuunsie uiazu 6 yenu Mapkosa. dma yenouxa xapaxmepusyemcs pacnpeoeneHuem
naomuocmu geposimuocmu. Kovnviomepnoe modenuposanue nokasano, ymo 8el4uciunms 6epOsmMHOCHb
YeNeHanpPagIeHHbIX AMAaK HempyOHO.

Knroueswvie cnosa: cucmema ungpopmayuonnoi besonacHocmu, kubepamaxu, cxema Maprosa, kom-
nblOMepPHOe MOOeTUPOsaHe, KOPROPAMUBHbIE UH(DOPMAYUOHHbIE CUCTIEMBI.

The article discusses the process of action against the implementation of simple cyber attacks, which
are a sequence of movements for complex attacks. These movements can be implemented as partial steps
in a Markov chain. This chain is characterized by a probability density distribution. Computer simulation
has shown that it is not difficult to calculate the probability of targeted attacks.

Key words: information security system, cyber attacks, Markov scheme, computer modeling, corpo-
rate information systems.

Macesieni Kor. KoprmopaTwBTik jkeii pecypcTapblHa KON JKETIMIITIKTI IIEKTey
Mocenieci, MbpIcajbl, CEpPBEpP, AKIAPATTHIK-KOMMYHHUKAIMSIIBIK JKENIJIepAe K1l Ke3Aecel.
XKarpmaii, aran aiTKaHga, NalagaHylIblIap MEH CEPBEp apachIHAAFbl akKIapaTr KOpray
xyteciniH (GIS) anmaparTeik 6emiriHiH KypaMmaac 6eJiri 0obIT TaObUTATHIH KaFaiiapra
OaiinanbicTbl. O a0OHEHT pecypcKa Kol JKeTiM/i 00JIaThIH YaKbIT apasiblFbIH aHBIKTAN/IbI.

byriari kyHi akmaparThIK pecypcTapra KHOepmaOybUIIBIH — Kayil-KaTepiepiH
aHBIKTAy KOPIIOpaTHBTIK akmaparTeiK xyenepai (TMJ) »xone I'AXK-HBI Kypy caTbICHIH-
Jla KapacTheIpbUIFaH. JlereHMeH, KOMIBIOTEPIIiK 3usiHKecTep TapanbiHad TM/L xKyMbIchIHAA
JECTPYKTHBTI MHTEPBEHIIMSIIAP/IBIH CAaHBI MEH KYPAETUIITiH eckepe oThIphirt, TMJl 60#bIH-
1112 MaKCaTThl KNOEepIIa0ybuIap/bl Ky3ere achblpy bIKTUMAJIbUIBIFBIH TAJIIayAblH CAHIBIK
oMiCTepiH O/laH 9pi JaMBITY MaHBI3/IbI MiHJIET.

AJIIBIHFBI 3epTTeyaepi Taaaay. JKeninik mraOysuaapab! )Ky3ere acblpy MYMKIiHIIK-
TepiH caHIbIK Oaranay ojapibl OpbIHIAY JIMHAMUKACBHIH aHAJIMTHUKAJIBIK HEMECE CHMYJIs-
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IUSUTBIK  JTiieyre OaimaHbIcThl. [1-3] kepceTkeHael, kuOepiadybuiaap ToyeKeAepiH
Oaranay/blH aHAJTMTUKAJIBIK YITUIEpi ic JKy3iHae Thimai. JlereHMeH, onapAblH JaMysl ol
KYHre JeiiH mMoxenbaepAiH Kypaeminiri men TMJ] OoiibiHIa MakcarThl mA0ybUIFa TOH
MPOIECTEP/l TalJdy YaKbIThIH/IA TTAPAJUISIIb/I TYPIE KUBIHAATBUIIBL [3, 4] KepceTKeH IeH,
MapkoB Ti30ekTepi MeH [leTpu-MapkoB emisiepiHiH anmnaparsl OCbIHIAN MOAETbACY YIIiH
KyaTThl Kypasl 0oJia ajiajpl.

Kymbic makcarsl. JlepekTep arbIHBIH MaKcaTThl YPHAKIEH JKOHE OpTYpil KapKbIH-
JBUIBIFBI 0ap cypayinapMeH cepBepiiepre Kapchl KypaAeni MakcarThl malybliiap Ke3iHae
IMS xyifecinae akmaparTbIK KOpFay KyHelepiHiH AMHAMHUKAJIbIK MiHE3-KYJIKbIH Tajjay
YILIiH MaTeMaTHKaJIbIK MOJEIb JKacay.

JKyMbICTBIH Heri3ri MmaTepuaibl. TakpIpbill OOMBIHIIIA MaKaJIATAPIbIH KETKITIKTI ca-
HBbIHA KapamacTaH, KONTereH aBTopiap aybIClalbl KYPbUIBIMBIMEH KE3€KTeri JKyHenepain
(QS) yurinepiniy cunTre3iH 3eprremereH. OckiHnmait kyhenepre EIS kypambina SZI
JKATKBI3bUTY bl MYMKIiH. [1Ib1H MoHIH/IE, 013 00BEKTUIEP/IH MiHE3-KYJIKBIHBIH MaTEMaTUKAJIBIK
MOZIETIbICPiH OaP/IbIH KaKTHIFBICHI JKaF JalibIH/a TATanTapIbIH Kipic aFbIHBIMEH CHIIATTayFa
TBIPBICAMBI3.

bi3 mMozenbaeyre apHairaH KelleCi TYKBIPBIMIAMAaIbIK CXeMaHbl aji/blK, CYpeTTi Ka-
paHsbI3. 1.

Kemexmni acan

Cypem 1 — QS GQYHKIMOHAIIBIK TUATPaMMAaCh
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[Tapametpnep ctoxacTtukanblk opTama (SS) xacamamsl. bynm opra op arbIHHBIH
BIKTUMAJIIBIK KYPBUTBIMBIH aHBIKTAW 6. THiCIHIIE, KOpIIaFaH opTa Kipic Cypayisl ®KoHE
JIEPEKTep arbIHAapbiH 061y 3aHbIH aHbIKTaWabl (PZiD). A#TeiHBI3IIBL - PZID - xeke
koceiMImanapasiH arsiHaapbl (I[lyaccon areiagapsr). Con yakeitta - PZD - Bartlett
areIMBI [2].

Cypaynap MeH cepBep AepeKTepi peTiHie TaFalbIHaFaH JUCKitepre eTei. Juckinepmae
IIeKCi3 MyMKiHiKTep 0ap. KaObuimaHipl: - TOMEH KapKbIHIBUIBIFBI Oap KOJAMIIbl aFbIH; -
TOMEH KapKbIHJIBUTBIFBI 0P aFbIH; - €H KOFapbl KAPKBIHIBLIBIFBI Oap KOJANIIBI aFbIH.

[2] cotikec F & D akmaparbiabig Ma3myHsl F & D 0ap ekenin eckepy kepek. COHbIMEH
Karap, 013 TaranTapblH KapKbIHIABUIBIFBIH €CKEPEMI3.

bi3 konainel areiHbIH (PD) TyKbIpeIMIamacki enrizemis. [Ipedepenuusiiap arbiHbl
- KaObu1nanran PZID kpI3MeTiHEe KbI3MET KOPCETy YIIiH CepBep/i Maiaiany KaXKeTTLIIri.
PrP yurin - PZID 6onmaysl. Slran PZID enpey xanracyna. byn Gomkamaapra cylieHir,
cepBucTik Kypbutrbl (OU) sxyMbICBIH yibIMIacTbIpabl, Meicanbl, KIS cepepi. Mbinanait
JKarmanmapael Kapacteipaitblk: OU: skubIHTHIFRL. bi3 conmaii-ak OC-HbIH Kal-Kyiii gem ca-
Haiwmbz. Tuiciame, OU Oy xarmaiina. Ockl yakpIT iminae Kamkopiisl Tangay sxoHe [13]]
(dbyHKIMAIAPBIH Ky3ere aceipansl. On conmaii-ak PZD xipiciH OaKbUTaWIbI )KOHE KE3CKTE
kaneinracteipaabl. LTPD ke3ekTepi cTpaTerusuiap/ibl KOJIIaHy apKbLUIbl OHJIEICT.

TypreiH YiiOiH opOip sKaFdaisl yiniH, Mpicaisl, 613 PZID TamanTapbiHa cail 00JaMBbI3.
Bapnbik PZD ymin ennenmeren. Tek PziD ymin eHaenres.

KypeutbiMaplk cxeMara (MEMIICKETTIK Trpadukara) coiikec (l-cypeTTi KapaHBI3),
OpKaHCBICHI YIIIiH 01 Oapabl.

S1 - ICS-pmeri I13]1 xiprerme 6acranks! Kyii; S2 - Kom xketimai pecypcerapabr (KIT)
kapacteipy; S3 - CP Typansl cypaktsl kKyTy; S 4 - KII-ra kocsuty; S 5 - PIC-kxe nepexrepui
oepy; S6 - Kox xeTimMIi KoMITbIoTepiepre aepekrepai oepy; S 7 - PZD cepsepre.

KIS cepBepi ymin PZD KaHBIKTBIpDY TYXKBIpBIMIAMAChlH eHTi3eMi3. KaHbIkKaH
arpIHAapabl TriciHmre A, HakTel LFD nen OenrineHis.

blkrumaiasik mapanapsl 0ap KaparnaibiM CTOXaCTHKAIBIK OKUFAIap/IbIH OPBIH Oap Jien
ecenTeimis. 3eprrenerin oovekTinep P3u/l capanramackiMeH OaiiIaHBICTHI.

SDL cumarramachkl Xeprulikri eMec ojic YUIiH jacaiaisl. SIFHU Oi3[iH yirimisze
Oapubik LPS KapacThIpbliaibl, HAKTHI AEpEKTEp HEMECE CepBEp Cypayaaphl eMec.

Mpicainbl, SDL BEKTOPJIBIK CTOXaCTUKAJIBIK PETIICH CHITATTAybl MYMKiH, MyHaa SDL
YIIIiH aJIIaKkTarsl cypayiap CaHbl.

Cypay Typi SS Kyiii apKbLIbI OCITiICHETIH O€JIT apKbUIbI aHbIKTa1a 1bl. CTOXaCTHKAJIBIK
OpTaHbl MiHE3-KYJIBIK, 0i3 eki jkarmaiija Oiprexkti MapkoB Ti30Oeri Jem CHUIlaTTaiiMBbI3.
Coman KeiiiH - TOMEH KapKbIHABUIBIFEI Oap PZiD. Xome - ynken PZiD xone etmeni
BIKTUMAJIIBIKTAP.

byn PZiD KapKeIHIBUIBIFBIHEIH ©3Tepyi JKHi Maima OOMMaWThIHBIH Olnmiperni. SIFHu
malybUTFa Jeiin TpadukTi 6ackapy Kypanbl TeMeH KapKbelHabl PID cepBepiHiH KaJbIIThI
peXUMIH OCNTUTCH]II.

MyHnpnaii  kopeitbiHabuIap PZiD  KapKbIHABUIBIFBI OipIliaMa yakbIT —apallbIFbIHJA
e3repMeiTiHIH kKopceTeni (01 sxarmait OC-Fbl )karaaiira OaiTaHBICTHI).
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TemeH/ie OeTiii AIEMEHTTEP HbICAHHBIH TCHJITIMEH OaiylaHbICThl. MiHe, KeHICTIKTIH
KeHOip eJIeHeTiH KepiHicTepi. bys conmaii-ak cerMeHTTer Keilip yIecTipyMeH Toyenci3
CTOXaCTUKAJIBIK MOJIIIepIeMeIepIiH JKUbIHTHIFbI.

Typni aiineiMansl kipetin FPD ymiH KypbUIBIMIBIK cXxemaHbl Taynjay ()KOHE COHBI-
MeH Oipre, opTypii OachIMABUIBIKTAPMEH CHUIATTAJAThIH) MOJAENb HICHOEpiHJe 3epT-
TEyre apHaifaH, €H KbI3bIKThI okura [IDY]l eHziey kesiHIe karmaijpl 3epiesey KoHe
KapacTteipbuianbl. COHbIMEH Katap, aFbIHaapAbIH 0ipi, Mbicansl, EIS mendepinnae cepsep-
re >KOHE aBTOMATTAHIBIPBUIFaH JKYMBIC CTaHUUsUIAPbIHA CYPaHBICTApAbIH YHBIMIACKaH

XaKePJK aFbIMBI.

PZID xe3ex ke3eriHe ke3eK OOJICHIH.
JKublHFa KaTBICTHI OTIHIIITIH ’KapaMIbUIBIFBIH KAPacTHIPBIHBI3. [ 1, 2] yFbIMbIHA coliKkec,
erep MapkoBckuii 6osca, oHza Oy mapT:

P(s

=5
+1 !

vo=c®

= Xip |A) =

i+l i+l

=P(S =80y =¥y = xi+1|B),

i+

i+l

Mymnza A={w:Sk =S(rk),1/k=c(sk),(,//k =xk;0sksi};

B:{a):Si =S® v =c®) y = xi}.

JKannpl  BIKTHManJbl CHUNATTaWTBIH MOZAETBII KOJJaHy, COHJAH-aKk MOJeNbAeri
napameTpiiepAl )KoHEe HETri3ri 2IEeMEeHTTepAIH Heri3ri KacCHeTTepiH eCKepe OTBIPHII, Keneci

HOTWIKE aJIbIHbI:

pls =5, sl
i+1 i+1 v

— (o) (e o] P
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=X 1 |A |=
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OH JXarbIHaH aJIbIHFaH

Y () RV ) _
P(Si+1_S Yia1=C Wi =41 B =

)
=X _027 = P(S s, =d
¥1:Y9:¥3=0721,25,23=0"{ "1 i+1 i+1

Tia ~(.v2.3) 5. :(21’22’23)|B]=

P[n,z(yl,yz,y3)‘si+1zs(ri), Vi+1=c[si }

-P g’i:(zl,zz,ZB) Si+1:S(ri),Vi+1:C[Si) .

=271,y2,y3=022,22,z3=0
P u(s(ri),xl_ ,lezs(r)J-P(ﬁ(c(si),a)i ):C(s)}
i

Plmax{x +y -z 0p=x_  ;j=13
I P I 1+l

JlemeK, >KUBIHTBHIK {(S Vv ,V/I,);i > 0} IIeKci3 caHbl Oap MapkoB Ti30€riHiH KaJbIIl-
1 1 Nl
TacybIHA OKENE/i.
Cout cusKThI, MapKOBTBIH MYJIKi JOUEKTIIITT MEH JKUBIHTBIFbI YIIIiH AEIISH/II.

P(SI =g v, :C(S‘),;yi =Xi):
i>0.

sWes,c®e(c?,c?),x :(x“,xzvi 'Xa,i)’x,-,i €(01,..),j=123]

Ochl MakayiaHbl JalbIHIAY OapbhIChIHAA OCHI THIITETi YJCCTIPIM CHITaTTamalapbl
3epTTEIIi.

i >0,
519 8,08 e(c%e).x =(x,.x X, ).x, €(0.1...), ] =123

Kaiitananareln epHekrepi any yuriH P - Oyn npouectid 0ip caTbiChiHAa KYHIEpIiH
BIKTUMAJIIBIFBIH CUIIATTAUTHIH MaTpHUIla (S. ans );i > O} .

B [1, 2] bIKTUMAJIBIK KACHETTEP1 YIIiH OYPBIH KapacThIpbliabl i =0 .
[1, 2] OypblH cUmaTTagFaH TIYEJAUTIKTI €CKepe OTBIPBIN, Kejeci KalTalaHaTbhIH
KaTblHACTAP AJIbIH/BL:
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_'Ii(s 78/ )@ (V,,a)l),lz|
(%“%“%“)[ﬁw{W +n7,-¢.,.0 E
m(s,,wl,,ﬁl,i),@i(‘/:

w

(s.vwiw )= @ax{w +n,-¢,.0},

mex{y, +7, -0}

JKupIiHFa apHaaFaH MOJACTBICY JKOHE YKCAC OPBIHIANAIBI ((S. , V.’V/a);i 20) JKOHE

(s, v )si=0).

KopbiTeinasuiap. Kypaeni madysuigap YIIiH oJapbl iCKe ackIpy MPOIIECi KO3FAIIBIC
KUBIHTBIFBI OOJIBINT TaOBUIATHIHBI KepceTinred. by KosrameicTapasl MapkoB Tiz0eri 60i-
BIHIIIA JKAPThUIAH KajaMaap PeTiHJe iCKe achipyra 0osajibl. by Ti30eK BIKTUMAJIBIKTHIH
Tapayly THIFBI3ABIFBIMEH CHIATTaNaThiH Kyiine. ComaH KeliH KajgaMm OpBIHAANaabl JKOHE
cXeMmara aybICYy/IbIH JIOTHKAJIBIK IapTTaphl TeKcepineni. MyHaaii malybuiasl CHIaTTalTHIH
rpaduKaHbIH Kal-Kyii MPOLeCTiH TPaeKTOPUSACHIH MOAETBAECYTe MYMKIHIIK Oeperti.

Kommsrorepiik Mozienb ey apKbUTbl MAKCATTHI a0y BTGl XKY3€T€ ACHIPY BIKTUMAJBIFBIH
ecernTey KMbIHFa TYCTIEUTIHIH KOPCETTI.

Byn Tocin keiiiHHeH MmaOybIIAapabl iCKe achlpy MYMKIHZITIH Oaranayfgarbl CaHJIbIK
napaMeTpiepai aHbIKTayFa MYMKIiHAIK Oepxui. Ochuiaiiina, Oyl KHOEpKayirCi3miKTi
KaMTaMachl3 €Ty OOMBIHIIA TYpPaKThl iC-KUMBUIIAPABIH HEFYPIbIM CEHIMII OoirybiHA
MYMKIHJIIK O6epeni.
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MATHEMATICAL MODELING THE EFFECT OF DAILY CYCLE ON
THE MHD TURBULENCE IN THE IONOSPHERE

This work is devoted to the mathematical modeling the influence concentrations of electrons,
depending on the daily cycle on the turbulence of the ionospheric E layer. Solving systems of equations for
the concentration of electrons determines the conductivity of the environment, which allows solving the
full equation of magnetohydrodynamics. Numerical simulation of the problem is based on the averaged
magnetohydrodynamic equations with the continuity equation and the equation for the concentration
of the electrons in the Cartesian coordinates. The numerical algorithm solves non-stationary three-
dimensional Navier-Stokes equations and equations for magnetic field by a finite-difference method
in combination with cyclic penta-diagonal matrix, which yields fourth-order accuracy in space and
second-order accuracy in time. The pressure Poisson equation is solved by the spectral method. For
validation of the developed algorithm the classical problem of the 3-D Taylor and Green vortex flow is
considered without taking into account the magnetic field, and the simulated time-dependent turbulence
characteristics of this flow were found to be in excellent agreement with the algorithm, and can be used
to simulate the magnetohydrodynamic turbulence decay depending on daily cycle in inonosphere by large
eddy simulation (LES).

Key words: magnetohydrodynamics, E layer, concentrations of electrons, turbulence, finite-difference
method, simulation, LES.

DnekmpoHOapovly  KOHYEHMPAYUACbIHbIY KYHOeLiKmi yukiee Oatianvicmvl uoHocgepanvly E
KabamulHbly nypoyieHmminicine acep emyin Mamemamukaiblk MoOOenboeyee ApHAIEaH. JNekmpoHOapoblH
KOHYeHmpayusacvled apHaizan meHoeyiep HCyuecin weuly Kopulazan Opmaubly omkizeiuminiel
AHBIKMAUobvl, Oy MASHUMOSUOPOOUHAMUKAHBIH, MOLbIK MeHOeYIH weuyee MyMKIHOIK Oepedi. Ecenmin
CanOblK  MOOenboeyl  OpMAWANAHEAH —MASHUMOUOPOOUHAMUKANLIK — MmeHOeyliepee  HCIHe  OeKapm
KOOPOUHAMMAPLIHOARbL  INLEKMPOHOAPObIY WOSbIPLAHY meHOeyiHe Heeiz0enedi. CaHOblK aneopumm
Keyicmikme2i mopminwii pemmi 0a10ikmi dcane yaxbim Oouvinuia exinwi pemmi 0210ikmi Oepemin
YUKTIOBIK NEeHmMa-0ud2onHaibobl Mampuyamen 0Oipee COHbl AUbIPMAWBLIGIK, 20IiCiMen MasHum opici
menOeyin dcane cmayuonapivlk yuonuemoi Hasve-Cmoxe menoeyin wewedi. Kvicoim yuiin Ilyaccon
menOeyi cnekmpiik a0icimen wewinedi. Jamvizan aneopummoi mexcepy ywin 3-D Teiinop ocane I punn
KYUbIHObL AbIHBIHbIY KIACCUKANBIK ecebi Ma2HUm OpiciH ecKepycis Kapacmulpbliobl HCIHE OCbl ARbIHHBIH
yageimga mayenoi mypoyieHmmix CUnammamaniapvl aieopummmen JHcaKcol KeniciieeH, conoau-ax oy
anzopummoi uHoHOCGhepadazvli KyHOeNiKmi Yukaed OaulIaHbICIbl MASHUMOSUOPOOUHAMUKANBIK MYpD-
oyneHmm vloblpayosl yakeH Kyuvinoap adici (LES) apkvlivl modenvoey yulin Kon0any2a O01ambiHbIH
Kepcemmi.

Tyitin coe3dep: macnummix 2udpoounamura, E xabamei, snexkmpon xonyenmpayuscel, mypoy-
JleHmmiK, CoHabl atbipeimoap 20ici, mooenvoey, LES.

THocsawena mamemamuieckomy MoOeIUpoOSaHuIo BIUSHUSL KOHYEHMPAayul 31eKmpoHO8 8 3a8UCU-
Mocmu Om cymouHo2o yukaia Ha mypoyrenmuocms E-cnos uonocgepul. Pewienue cucmemvl ypagnenuil
07151 KOHYEeHmpayuu 31eKmpoHO8 Onpedensien npoeooOUMOCHb Cpedbl, YMo NO360JAEm peuums NOIHOe
YpasHeHue MasHumHoul euopoounamuru. duciennoe mooderuposanue 3a0a4u OCHOBAHO HA YCPEOHEHHbIX
MAZHUMOSUOPOOUHAMUYECKUX YPABHEHUAX C YPASHEHUEM HEPAa3pPbl6HOCU U YPAGHEeHUeM KOHYEeHmpayuu
9NIEKMPOHOB 8 OeKAPMOBLIX KoOpourHamax. Huciennulll aneopumm pewaenm HecmayuoHapHvle mpexmep-
nole ypasnenus Hasve-Cmoxca u ypasHeHust 01 MASHUMHO20 NOJSL MEMOOOM KOHEYHbIX PA3HOCMmell 8
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COueMAanUU ¢ YUKIUYECKOU NAMUY20IbHO Mampuyetl, Komopas ddaen moyHOCHb 4emeepmo2o nopsioKd 6
NPOCMPAancmee u MoOYHOCHb 8MOPO20 NOPSOKA 80 6peMeHU. YpasneHue dasnenus [lyaccona pewiaemcs
CREKMPanbHbIM MemoOom. [ls nposepki paspabomanio20 al20pumma Kidccudeckas 3a0aua o mpex-
mepHom euxpesom nomoke Teinopa u Ipuna paccmampusaemes b6e3 yuema MazHUMHO20 MO, U ObLIO
VCMAHOBILEHO, YUMo MOOEIUpyeMble HeCMAYUOHAPHbIE XAPAKMEPUCIUKY MYPOYIeHMHOCMU 91020 NOMO-
K4 HAX0O0SIMCS 8 OMIUYHOM CO2NACUU C AN2OPUMMOM U MONCEm OblMb UCNONb3068AH 0I5t MOOEIUPOBAHUS
MASHUMO2UOPOOUHAMUYECKO20 3AMYXAHUSL MYPOYICHMHOCIU 6 3A8UCUMOCIIU OM CYIMOYHO20 YUKIA 8 UO-
Hocghepe ¢ nomowbro Memooa KpynHuix euxpeti (LES).

Kitouesvie cnosa: maznumuas 2udpoounamuka, cioi E, konyenmpayuu snekmponos, mypoynenm-
HOCMb, MemMOoO KOHEYHbIX pasHocmetl, mooenuposanue, LES.

1. Introduction. The ionosphere layer is a medium consisting of neutral and charged
particles that interact with each other and are exposed to external influences of solar origin
and are limited to the action of gravitational, electric and magnetic fields. Modeling this
environment means finding a time-satisfactory description of the behavior of the particles
that make it up in a selected space interval. Modeling is necessary because it is impossible
to observe the structure and dynamics of the environment in all places and at any time.

The greatest amount of information available on the satellites orbit altitudes, mostly
exceeding 200 km. A significant amount of data is less, but also enough in the altitude of
h<60 km, provided by the meteorological rocket network. In the intermediate data is ob-
tained either from sporadic rocket launches, or by optical and radio-physical observations,
but the last one is difficult to interpret in comparison with direct methods. Therefore, the gap
space contributes to the use of mathematical and numerical study.

In the study of turbulent flows of particular interest is the simulation of cascade pro-
cesses of turbulent energy transmission, large-scale and small-scale vorticity, and various
turbulent laws are closely interacting with each other. Cascade processes determine the
internal structure of flows and the mechanism of turbulent dissipation. A lot of work was
devoted to the study and description of cascade turbulence models [1, 2, 3].

For validation of the developed algorithm the classical problem of the 3-D Taylor and
Green vortex flow is considered, and the simulated time-dependent turbulence characteris-
tics of this flow were found to be in excellent agreement with the corresponding analytical
solution valid for short times. The classical problem proposed by Taylor and Green [3] who
considered a possibility of solving the Navier-Stokes equations analytically by a method
for successive approximations, in order to describe three-dimensional turbulence evolution,
specifically energy cascade and viscous dissipation, over time, with the resulting flow now
known as the Taylor-Green vortex flow.

This paper considers the modelling of the external disturbances influence on the gen-
eration and evolution of large-scale irregularities in the E layer of the ionosphere in the
range from 60 km to 110 ~ 120 km, where the effect of the charged particles in the iono-
sphere plasma is taken into account. Depending on the time of day the concentration is
changed, which in turn affects the evolution of large scale inhomogeneity. The idea is to
specify in the phase space of initial conditions for the velocity field and magnetic field,
which satisfy the condition of continuity [4]. Given initial condition with the phase space
is translated into physical space using a Fourier transform. The obtained of velocity field
and magnetic field are used as initial conditions for the filtered MHD equations. Further
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is solved the unsteady three-dimensional equation of magnetohydrodynamics to simulate
MHD turbulence decay.

2. Problem statement. The numerical modeling the effect of daily cycle on the MHD
turbulence in the ionosphere based on the large eddy simulation method depending on the
conductive properties of the incompressible fluid is reviewed. The numerical modeling of
the problem is performed based on solving non-stationary filtered magnetic hydrodynamics
equations in conjunction with the continuity equation in the Cartesian coordinate system in
a non-dimensional form:
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where T, (i=1,2,3) are the velocity components, H,,H,,H, are the magnetic field strength
components, A= H? / (47[,&/ 2) =T/Re? is the Alfvén number, H is the characteristic value
of the magnetic field strength, V' is the typical velocity, IT= (VA L/v, )2 is a dimensionless
value (on which the value IT depends in the equation for H, ). If [T<<1 , then oH, /ot=0.
The publication [5] discusses in detail the physics of the phenomena related to the ability to
disregard the summand dH, /ot . (V,)> =H?/4zp is the Alfvén velocity, P= P+ H?A/2

is the full pressure, ¢ is the time, &= (T -T,)/(T, -T,) - nondimensional temperature in
ionosphere, where 7 and 7', are the respective temperatures of the minimum and maximum
in the E layer of ionosphere, Re =LV /v is the Reynolds number, Re, =V L /v, is the
ag(T - T,) L

V2

. . . . v
thermal expansion coefficient, acceleration due to gravity, Re =~/Gr , Pr = D Prandtl

magnetic Reynolds number, Gr = -Grashof number, where o is volumetric
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number, D — diffusion coefficient, L is the typical length, v is the kinematic viscosity coef-
ficient, v _is the magnetic Viscosity coefficient, p is the density of an electrically conducting
incompressible fluid, and 7; J ' T are the subgrid-scale tensors responsible for small-scale

structures to be modelled.
To model a subgrid-scale tensor, a viscosity model is presented as 7;; = —214 S, where

ij !
N A .

v; =CA (ZSi-S )2 is the turbulent viscosity, S; = B— is the deformation ve-
J
X;

locity tensor value. To model a magnetic subgridscale tensor, a Viscosity model is used:

= —277t~]_i,- , where 7 = D,A? (J_,J J_ij )% is the turbulent magnetic diffusion; the coefficients

- 1.0 OH,
C,, D, are calculated for each defined time layer, and J; = 5(67 - a_X) is the magnetic
90 C. iolgl= G 2fo5 8
rotation tensor reviewed in [4]. T’J—g = Uy PV where @ = ?AZ |S | = ?Az (2Sij S; )2

j sgs sgs

is the thermal eddy diffusivity, where Pr,, = 0.6 .

Periodic boundary conditions are selected at all boundaries of the considered area of
the velocity components and magnetic field strength. The initial values for each velocity
component and strength are defined in the form of a function, which depends on the wave
numbers in the phase space [4].

3. Numerical method. To solve the problem of homogeneous incompressible MHD
turbulence, a scheme of splitting by physical parameters is used:
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During the first stage, the Navier-Stokes equation is solved without the pressure
consideration. for motion is solved, without taking pressure into account. For approximation
of the convective and diffusion terms of the intermediate velocity field a finite-difference
method in combination with cyclic penta-diagonal matrix is used [6], [7], which allowed
to increase the order of accuracy in space. The numerical algorithm for the solution of
incompressible MHD turbulence without large eddy simulation is considered at [§].
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The intermediate velocity field is solved by using the Adams-Bashforth scheme in
combination with a five-point sweep method [9].

In the second step, the pressure Poisson equation is solved, which ensures that the
continuity equation is satisfied. The Poisson equation is transformed from the physical space
into the spectral space by using a Fourier transform. The resulting intermediate velocity
field does not satisfy the continuity equation. The final velocity field is obtained by adding
to the intermediate field the tto the pressure gradient.

The magnetic field strength is found using the explicit Adams-Bashfort scheme for
magnetic convective terms and the implicit Crank-Nicholson scheme for viscous terms
[9].

To determine the turbulent characteristics in a physical space, it is necessary to
average different values in volume. The averaged values will be used to find the turbulent
characteristics. The procedure for calculating the turbulent characteristics is similar to the
one specified in [10] and [4]. The value averaged over the entire calculated area is calculated
at [9].

4. Analitical solution of Taylor-Green vortex problem. We duplicate classical example
proposed by [3] to reconsider through use of numerical simulation for increasing the order
of accuracy in time and in space O(t*, h*) and also to getting efficient acceleration for
sequential algorithm. Starting from a simple incompressible three-dimensional initial con-
dition of the form

u, (X, X,, X,t = 0) = cos(ax,) sin(ax, ) sin(axs),
U, (X, X,, X3,t = 0) = —sin(ax,) cos(ax,) sin(ax;),
Uy (X, Xy, X5,t=0) = 0.

and assuming periodic conditions in a cubic domain: 0< X, <27, 0<x, <27, 0<x, <27,
the three dimensional Navier-Stokes equation

%4_“ %—_a_p_i_i azui
ot 'ox;  dx Redxdx 2)

can be solved analitically at small times, using petrubation expansion. At (2) all quantities

have been proparly normalized by the initial maximum velosity magnitude U, in the x

or x, direction, and L/2x , where L is the physical domain size, u-velocity ati = 1, 2, 3,

corresponding to x , x,, x, directions, Re = LU,/v is the Reynolds number of flow, U,- the

characteristic velocity, O = aUt, a = 2n/L. The pressure p has been normalized by on .
Temperature defined as:
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Taylor Green obtained petrubation expansion of the velocity field, up to O (t°) . The
kinetic energy equation is looks like:

2
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8
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The dissipation rate is writing in the following form:
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Simulation at different Grashof numbers was compared with the analytical solution of
the Taylor-Green vortex problem from the point of view of: the average kinetic energy and
the average dissipation rate of the turbulent flow. Figure 2 compares the average turbulent
kinetic energy obtained in this paper with the analytical solution of the Taylor-Green vortex
problem for different Grashof numbers. The results obtained by analytical solution of short-
time theory of TG, spectral methods at 256° grid resolution and hybrid finite difference meth-
od at 64° grid resolution show a satisfactory agreement till Q = 4 at Gr = 90000, and Gr =
360000 for the average turbulent kinetic energy. The error between analytical and numerical

solutions for the average kinetic energy was defined as: Error(E, ) = |EkHFD'VI - E;°|=10™

5. Numerical modelling results. The numerical model allowed to describe the homo-
geneous magnetohydrodynamic turbulence decay based on large eddy simulation. For this
task, the kinematic viscosity v = 10* was taken constant and the magnetic viscosity was set

in the range v, =107°+ 107 The characteristic values of the velocity, length, and mag-
netic field strength were taken equal to U, =1,L, =1, H, =1 respectively. The Alfvén

number, characterizing the motion of conductive fluid for various magnetic Grashof num-
2

bers, was A= -Re , where the Hartmann number was Ha =1 . For the calculations, the

m

grid 128%128x128 was used. The time step was taken equal to Az=0.001 .
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As a result of the simulation with different magnetic Grashof numbers, the follow-
ing turbulence characteristics were obtained: kinetic energy, dissipation rate, integral scale,
Taylor scale.

It can be seen from Fig.3 that the short-term theoretical results and numerical simu-
lation results are in good agreement till O = 2 for night time ionosphere, corresponds to
Gr =90000; and for day time ionosphere, Gr = 360000. It is difficult to compare the ana-
lytical solution with numerical simulation, since the analytical solution valid only for short-
term time, and the numerical solution can provide good results for long term, so it is worth-
while to compare simulation results of spectral method and HFD method for long term.
The error between analytical and numerical solutions for the average dissipation rate is:
Error(s,) = |&™" - £°|=10".

Fig. 2 — Comparative results of modeling the evolution of the average kinetic energy in time, spectral
and hybrid methods of modeling the Taylor-Green vortex of: TG short-time theory at:
1) Day time at ionosphere, corresponds to Gr = 90000; 2) Night time at ionosphere,
corresponds to Gr = 360000; Spectral method, 256° at: 3) Gr = 90000;
4) Gr=360000; HFD method, 64° at: 5) Gr = 90000; 6) Gr = 360000.

Figure 3 compares the results of average rate of dissipation of the turbulence decay with
respect to time of the numerical simulation, and the analytical solution of the Taylor-Green
vortex problem at different Grashof number.

6. Conclusions. Based on the LES method, the influence of magnetic viscosity on the
decay of uniform magnetohydrodynamic turbulence has been numerically modelled. The
analysis of the simulation results makes possible the following conclusion: the magnetic
viscosity of the flow has a significant influence on MHD turbulence. The obtained results
allow to sufficiently accurately calculate the variations of the characteristics of uniform
MHD turbulence with time at daily cycle.

To simulate the turbulence energy degeneration, a numerical algorithm for solving
the unsteady three-dimensional Navier-Stokes equations based on the hybrid method was
developed.
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Fig. 3 — Comparative results of modeling the evolution of the average rate of dissipation of the turbu-
lence decay in time, spectral and hybrid methods of modeling the Taylor-Green vortex of: TG short-
time theory at: 1) Day time at ionosphere, corresponds to Gr = 90000; 2) Night time at ionosphere,
corresponds to Gr = 360000; Spectral method, 256° at: 3) Gr = 90000; 4) Gr = 360000;
HFD method, 64° at: 5) Gr =90000; 6) Gr=360000.

The numerical algorithm is a hybrid method combining finite difference and spectral
methods. It is also computationally efficient. The finite-difference method combined with
the cyclic Penta-diagonal matrix for the solution of the Navier-Stokes equations allowed to
achieve the accuracy of the 3d order in space and the accuracy of the second order in time.
The spectral method for solving the Poisson equation has a high computational efficiency
by using a fast Fourier transform library.

To check the adequacy of the developed algorithm, the classical Taylor and green
problem with the same initial flow conditions, for modeling the degeneracy of the kinet-
ic energy of the flow and the time evolution of viscous dissipation is considered. Aver-
age normalized errors between analytical and numerical solutions for mean kinetic en-

ergy and mean dissipation rate were established as Error(E,) =|EkHFDM -E/°|=10",

Error(&,) = |‘9kH M - g°1=107 respectively. Thus, the results of numerical simulation of

turbulence characteristics show very good agreements with the analytical solution.
Analyzing the results, this algorithm makes it possible to simulate the MHD turbulence
decay at different daily cycle in the ionosphere.
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2AKI1l, Hoto-Hopk wmamoinsiy MeMieKemmiK YHugepcumemi

BJIK HEI'I3IHAE KACAJIFAH EUM KOHTPOJIVIEPIHIH MOJIEJII

bi30iy ende osnexmponuxa mayapnapvina cypauvic apma mycyoe. Hapwik oamvlean endepoen
umMnopmman2an mayapaapea monsl. byn sicagoaii en 95KoHOMUKACbIHBIY OAMYbIHA Kepi acep emin, OmaHoblK
eHOipicmi dambvimnaiiovl. Colpmman Kelemin mayapiap omaroblK maianmapea caii keine oepmeiumiHi
aumy kepek. Makanaoa ocvl maceneni Open Source awwik Koovl Oap keimbam emec BJIK HeeizinOe
OMAanObIK KYPLLIZbLIAP WblAPY APKbLIbL Weuty JIcon0apsl Kenmipineoi.

JKymvicma penenix owcone Arduino BJIK HecizinOezi umnynvcmik pemmeyiul Mooenvoepi Kapanvin,
01apOblY  CANLICMbIPMALbL  cunammamacsl keimipineen. Arduino Heeizinoe icke acvipviizan EHM
KOHMPOILILEPIHIH MOOENi OMAHObIK JCIHE NAUOALAHY Wbl MATANMAPBIHA (KOIHCeMIMOLTIK, me30iK, SHep-
2USIHbL YHEMOEY JICIHE WABLIH KOeMi MeH maccacwl) caiikec kenedi. Omanovlk 6HIMOepOi eHoipy dicaHe
0amuvlny apKblabl el IKOHOMUKACHIH dicane Kazaxcman XanKblHblY a1-ayKambvlH JcaKcapmyea 601aobl.

Tyitin co30ep: omanObIK 6HIM, eHOIK umnyibemik mooyiayus (EUM), asmomammul pemmey scyiieci
(APXK), penenix pemmeyiu, MOSFET mpanszucmop, 0a20apiamaianamvii i10SUKALbIK KOHMPOLLED
(BJIK), Arduino, awwix 6a20apiamansi Kamcbl30aHObIDY.

B naweu cmpane umeemcs 6016101l CHpOC HA MOBApsl 2NeKMPOHUKU. Poiok Hacvluen umnopmmbl-
MU MOBApamMU U3 pasgumuIx cmpan. Imo 06cmoamenbCmeo He2amueHo GuUsem Ha IKOHOMUKY CIPAaHbl U
pazsumue omeuecmaenno2o npooykma. Cnedyem ommemumy, 4mo uMnopmupyemule mosapel ne 6ce20a
COOMBEMCmMEYIom omeyecmeenHblM mpebosanusam. B cmamve npeonazaromes nymu pewenus smou npo-
bnemvl uepes pazpabomky cobcmeeHHvIX yempoticms Ha 6aze Hedopoeux IIJIK ¢ omkpvimubim kooom Open
Source.

B pabome paccmampusaromcs mooenu peietiHbiX U UMRYIbCHbIX pe2yniamopos Ha baze TTJIK Ar-
duino u ux cpasnumenvrnaa xapaxmepucmuxa. Peanuzosannas modens LIIHUM xoumponnepa Arduino
VO08IIemeopsiem OmeuecmeeHHbIM U NOJb308AMENbCKUM MPEdOBAHUAM (OOCHYNHOCHb, OblCmpoOoelicmaue,
oHepeonompebnenue u macca-eabapummvle noxazamenu). bracodapa pazeumuro u - eHeopeHuio
omeyecmeeHHbIX Mo8apos 6 Hauiell cmpane yayyuwaemcs u daaeococmosnue napooa Kazaxcmana.

Kntouesote cnosa: omeuecmsenHblil NPOOYKM, WUPOMHO-UMNYIbCHAS Mooysayus (LITUM), cucmema
asmomamuyeckozo pecyrupoganusi (CAP), penetinviii pecyniamop, MOSFET mpanzucmop, npoepammu-
pyemviil no2uneckuti konmponnep (ILJIK), Arduino, omkpvimoe npoepammuoe obecneuenue.

In our country there is a great demand for electronics products. The market is swamped. This
circumstance negatively affects the country's economy and the development of the domestic product. It
should be noted that imported products do not always meet local requirements. In the open access there
are solutions using open source.

The paper discusses the models of relay and pulse controllers based on Arduino PLC and their com-
parative characteristics. The implemented model of the Arduino PWM controller satisfies domestic and
operational requirements (availability, speed, power consumption and mass-dimensional indicators).
Thanks to the development and introduction of domestic goods in our country, the well-being of the people
of Kazakhstan is also improving.

Key words: Domestic product, Pulse Width Module (PWM), Automatic Control System (SAR), Relay
Controller, MOSFET, Programmable Logic Controller (PLC), Arduino, Open Source Sofiware.

CrarukanblK ManiMeTTep OOMbIHINA O13]1iH elljie AMEKTPOHHUKA TayapliapbIHbIH HAPbIFbI
2017 x. 650 mupa. tr. Ooubin, 30%-ra ecti. SIFHu, aranraH Tayapiapra (cMapTdoHaap,
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«aKbUIJIbI YI» TEXHUKACHI, T.0.) XaJbIKTBIH CYPAHBICHI €0Yip apTThl JereH i ounaipesi. Ockl
tayapnap HerizineH Kprraii, Ouryctik Kopes, 'epmanusi, Peceit sxoHe T.0. nambIraHn enjaep-
JIeH UMIIopTTaiansl [4].

JlerenmeH, CHIPTTaH KeJTeH Tayapiiap OTaH[BIK TallalTapra ColKec Keye OepMeii.
OtaHaplk TajanTapra TULAIK TamanTap (Kykarrama, NaigainaHymsl HHTepderici),
KOJDKeTIMALTIK, Ka3akcTaHHBIH KIMMATTBIK €peKIIeniKTepi, T.0. Eximisre chIpTTaH aFbuIbII
JKaTKaH, ocipece KhITAWIBIK Tayapliiap, aTajfaH Tajanrtapra cail kene Oepmeriai. By
JKaFaai emiMi3/iiH 9KOHOMHKACBIHBIH JIaMyblHa KEPi oCep €Till, OTaHJbIK OHAIpYIIiIepre
kon Oepmeiimi. OTaHIOBIK OHIIPYUIUIEpAi KOpFay, Koimay MakcaTsiHma KP aymarwiHma
WnnycTpus xoHe cay/la MUHHUCTPIITIHIH TEXHUKAJIBIK PeTTey MeH MeTpojorus Komureri
tapanbiHaH «CT-KZ» otannblk eHaipym ceptudukarel eHaipiires. by kajgaM oTaHIbIK
OHIMJIEp CaHbI MEH CallaChlH KOTEPYTe KOHE UMITOPT KOJIEMIH a3aiTyra Herizaeneni [1].

MaocereHi menryaiH eKi Koibl oap:

1) Kazakcranna aeKTpoHApl KOMIIOHEHTTEP/II (TPaH3UCTOP, TUO, HHTETPAIIIIBI CXeMa,
T.0.) OHIIPETIH 3ayBITTAp aIly;

2) JlaitbIH 37IEKTPOH 16l KOMIIOHEHTTEP HETi31H/Ie JIeKTPOHUKA KYPBUTFBUIAPHIH eNiMi3/Ie
KYPAacCThIPHIIL, IIBIFapy.

OpuHe, Oi3IiH eJijIe dJIi AISKTPOH/IbI 3aybITTap JKOK OOJFaH/BIKTAH CKIHIIN OAaFbIT Jia-
™Mb keneai. Emimiznme, ocipece jkacTtapia, IEKTPOHMKA, aBTOMATHKA, paauodaiyiaHbIC,
aKImapaTThIK TEXHOJOTHSFA JIETCH YIIKeH KYIIIbIHBIC makaa 6omasl. Omap Open Source asi-
CBHIHJIa TapaThIIATHIH djemae keHiHeH TaparaH Arduino BJIK HeriziHae 3 KypbUIFbIIaphIH
KYPacThIPHII, OHEPTAIKBIIITHIK jk00anapra Kateicyna [5, 6].

By enOekte KbUIbDKAWIAFBl TOMBIPAK TOPTiOiH perTeyre apHanraH APXK kypacteipy
KOILAApbl KapacThIPbULIBL. Penerik, TPaH3UCTOPNBIK JKOHE HMITYIbCTIK peTTeyilTep
MOJICJIbJIEP1 KENITIPiJIe/Ii. OTaH IbIK TajlanKa »KoHE Mai JalaHy bl TAJIanTapbl (KOJDKETIMILTIK,
TE31iK, SHEPTUSIHBI YHEMCY KOHE IIaFbIH KOJIeMi MEH Maccachl) OOUBIHIIA ©3apa Cajlbl-
cTeipManbl TammaynaH otti. Hotmkene Arduino BJIK neriziame icke acweipsiiran EMM
KOHTpOJUIEpi TaHAamb! [2, 3].

Ecenrin koilibliybl. Penenik perreyimn mogenbaepi. backapy HbicaHel — KeJemi
90x50x10 cM? KypalTBIH TOIBIPAKTHIH OKIIAyJaHFAH ayMarbl, OJ1 HHEPIHUsUIbI OybIHFa Ka-
Tanael. OChl ayMaKTBIH KBUTYy TOPTIOIH OSpUIreH TarchlpMara COMKeC KaMTaMachl3 €Ty Ke-
pek. XKbUTbDKail TOTBIpaFsl JKYMBICIIIBEI KYpasl (TepMoKaOenb) apKbUTbI KbUTBIHAABRL. OHBIH
muametpi 0,8 MM, Y3BIHABIFBI 2 M, KyaTsl 15 BT.

1-cypem — XXputbhKail TONBIPAFBIHBIH )KBUTY TIPTIOIH peTTey KYHECIHIH KYPbUIBIMBI.

a) penenik perreyimt, o) EMUM-perreyim (EMUM konTposmtepi). XKylieHiH KypbUTBIMBI
TeMeHJeri OemikrepaeH Typansl: Tancsipma Oepy xypans! (TBK), Cymmarop, KymeiiTkin,
JHuckperusarop (ummyaberik reneparop), Kommaparop (K), Pene/Tpanzucrop,
Kymeicuel kypan (OKK), Heican, Harauk ().
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Kecme-3 — APXX xypambiHiarbl OybIH KbI3METTEpPI MEH MapameTpiepi

. . ITapametpnep,
Mopnenbaey OybIHbBI Keizmeri AWHBIMAITBI Sepistic dyHKiICH
Const Tamceipma 6epy | x — kipic mabputer | x = 20 °C
Kypajsl (Tarceipma) (Temmepatypa)
Relay Pene u(t) — backapy db =+2°C
Ta0BUTBI (cesimTaln emec aymaK)
Relay, Limit Tpansucrop db=0°C
(cesimTaln emec aymaK)
[=40,1 B (mmexTtey)
Timedelay JKymbIcIIbl Kypan T =15 ceK (Keuliry yakbIThl)
W.(p)=e™
Transfer function Heican 1
W_(p)= 60— —
121,53p +1

Sinusoidl, Suml

Sinusoid2, Sum?2

Slider, Sum3

YWBITKY 1aOBLTBI
TeHEPaTOPbI

21(t) — y#BITKyY
Ta0OBUTBI

g(®)=Al-sin(wl - t + @)
Al=1B,wl=0,1Tm =0
pan/cex

22(t) — YHBITKY
JaOBUTBIHBIH [ITYHI

g()=A2 - sin(w2 -t + ¢)
A2=0,1B,02=1T1u, =0
pan/cek

g (gl g2)-
JKaJIIIbl YUBITKY
J1a0OBLITBI

g(®=A1 " sin(wl t+¢)+
+A2 - sin(w2 - t+ @)

Gain, Sum4 Jarank (Tepic () — ubIFBIC k=-1
Kepi OaifmaHpic) | MAaOBLIBI (xymeity ko3hhuIIeHTi)
Pulse train, WmmynbeTik u,, () - ENM O = 1KLL
Comparator TeHepaTop KOHTPOJIIEPIHIH (TMCKpeTTey MKHIIri)
(muckpetusatop) | Oackapy 1aObLIbI
Scopel, Scope2 Ocunmnorpad y(@), u(®), u,, ((omkp) ¢byHKIMS TpadUKTEpiH

KepceTeni

HLIC&H,I[LI 6acKapy CKiHOBI/ILII/IfIHLIK peneniK 3aHMCH aTKapbUIaJbl:

( {1, erep_ y(t) +db# X

O,erep_y(t)tdb=x -

(1)
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2-cypem — Penenik perTeyim Moaeni

3-cypem — TpaH3UCTOPIIBIK PETTEYIII MOAIEIi
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2-kecme — ATKapylIbl KYpalapablH apaMeTpiiepi

ATKapyIbt Mo xoHe .. TyTbIHYy HMH.ym.’C.TiK .
KOPEKTEHY Teznairi TOPTINTI 1CKE Kenewmi Baracsl
Kypal : KyaTbl
napameTpiepi aceIpy

Onextp- SRD-05VDC- 1T 2500 Bt MyMKiH 18x15x15 mm | 1000 1T
marHuTTiK | SL-C AC emec
pene 5B ymp 300 Bt DC

10A 250B AC

10A 30B DC
n-xaHannael | IRL 3705 I MI'm | 170 BrAC | Mymkin 15x4x10 mm | 500 Tr
MOSFET 5B ynp
Tpansucrop | 63A 55B DC

OnekrpomarHuTTik pene Hemece MOSFET tpaH3uctop peTiHAeri arkapyuibl
KYpaJIZIapbIH CATIBICThIpaMbI3 (2-kecte). Pere ce3imMTan emec aymarbl 0ap 0asty OeHiChI3bIKThI
NIeMeHT (2-CypeT), all TPaH3UCTOP CE3IMTaIBIFBI KOFaphl ©TE JKbUIAAM OCHCBHI3BIKTHI
aneMeHT (3-cyper) Oonbin caHanaipl. EH MaHBI3ABICHL, TPAH3UCTOP aPKbUIbI HMITYJIbCTIK
perreyni (EMM-perrey) icke acbipyra 0omajipl. OChbl ceOCNITEH TPAaH3UCTOP bl TAHIANMBI3,
MEBICaJIBI, TOMeH e KenTipinren EMM-peTTeyimTe HbicaH Temieparypacs! £2 °C aybITKBICA,
KQIMTi pesie OHbI ce30eil Kaslabl, ajl TPAaH3UCTOP OCBI ©3TePICTi Ce3il, KUIIITiH 03repTill,
opeKeT eTe/Il.

EUM konTpoiepinin Momemi. VMITyTbCTIK peTTeyimTep KejaeMi MEH Maccachl
LIAaFBIH, TE31AIr1 XKOFapbl, JHEPTUsIHbI YHEMACHTIH KOHIBIPFBIIAP Kacayaa KOJAaHbLIa bl
Omnap/p! eki pU3UKAJIBIK TYPHE UMITYJIBCTIK MUKpOCXeMalap apkbUibl (555 Taiimepi, TL494,
T.0.) Hemece JOoruKaIbIK Typae (Oarmapnama sxazy) BJIK apkeuier icke ackipyra Oomajpl.
OpuHe, eKiHII 9/iCTIH MYMKIHJIT oFaphl, ceOebi OarmapiaaMaHbl KalaraHIla e3repTill,
Kaiita jkasyra Oonajel xoHe DEM apkbuibl Oackapyra Oonajael. ConmpikTan Tanaay bJIK
MUKPOKOHTpOJUIEpTe Kkacajaabl. IMIymbeTik Momymsiiis Herizinae 6ackapeuiateiH APXK
KeJeci 3aHMEH 0acKapbUIa Ibl:

1 erep_ Y(@uey) T dD # X
“enm (wﬂmp) ~ o, erep _ Y( @y Tdb =X )

Arduino Uno BJIK merizinge icke acwipsiiran EVMIM  KoHTposuiepiHiH MOjeni
(4-cyper), 2JIeKTp IPHUHIHITHAI CYJI0achl (5-cypeT) jkoHe OaraapiaMaiblK KOsl (6-Cyper)
kenripinred. Kypeuirbima IRL 3705 TpaH3ucTOpBl HeETi3iHAETT TPaH3HCTOPIBIK pele
KOJITaHBIIFaH.
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4-cypem — EVIM KoHTpOIIIEpiHIH MOeNi

5-cypem — Arduino Uno Herizizeri icke acbippuiran EUM
KOHTPOJIJIEPIHIH JIEKTP CyJI0achl
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3-kecme — TYpMBICTBIK TEXHHKa/a KOJJIAHBUIATBIH MUKPOKOHTPOJUIEPl CANIBICTBIPY

Tananrap
) SHED- Nwm-
BJIK momeni OTaHabIK Teaniri Hep Kimni xenemi MyJIBC
raman e31T'1 THUSIHBI MCH Macea ik baracer
yHemiey TOpTIMN

Arduino Uno + 0,5...1 MI'y | 200 Bt 65x52x470r |+ 10 MbBIH T
+IRL 3705
TPaH3UCTOPbI
Xiaomi Mi - 1..5Tm (rexk | 330 Bt 80x80x30 - 19 MBIH
Smarthome (Tek KpITail | pene apKbUIbI 100 T ooy
Gateway TiniHzE, KYKTeMere
+ 1 aKbLIIbI KaOBIK KOJ) | JKaJIFaHaIbl)
po3setka (pene)

* Open Source (ANIBIK KOJ) MYMKIiHAIri 0ap OONFaHIBIKTaH, OaFaapiaMalblK KOIbIH,
Oackapy uHTep(]eciH TUIIK TananTapra colkec TYCIHIKTI xka3yFa 00Jaibl.

3-kecrene kenripinrer Arduino Uno xone Xiaomi Mi Smarthome Herizinzae »xacairan
peTTeyilTepAl calabICThIPY HOTHKECIHAE KbITall TayapbIHBIH KEMIIUTIKTepl alfKbIH KOPIHiI
typ. CoHbIMEeH Kartap, Xiaomi KYPBUIFBICHIHBIH JXYMBICHI Tikenel Kwitaii cepsepiep
JKYMBICBIHA TOYEJI 1 OOJIBIIT O13/1iH eJIJIe Carachl3 )KYMBIC aTKapaJibl.

KopwiThiHabl. JKyMbICTa TYPMBICTBIK TEXHUKaJa KOJJAHBLIATBIH PETTEYIIITEp
MOJISJIBJIEPI KEITIPLIIM, CalbICThIpMaibl Tasaay kyprisinai. SRD-05VDC-SL-C pene, IRL
3705 Tpansucropsl, Arduino Uno BJIK Heri3iHe )kacanraH peTTeyilrep MoIei KYpPbUIIbI.
Op MoJIeNbII KOJIJIaHy ePEKIICIIIKTePl CUMIATTaIIbI.

3epTTey HOTWKECIHIE OTaHABIK JKOHE MaiJaiaHylIbl TajanTapblH KaHAFaTTaHIbIPAThIH
Arduino Uno BJIK weriziane icke aceippimran EMM xonTpormiepi ecenrenmi. Aramran bJIK
KOJDKETIMJILTIK, aIlTbIK KOJT CasicaThl, oOMOEOANTHIK JKOHE YKacay KaparnalibIMIBUTBIFBIHBIH apKAChIH-
Jia QJIeMJIeT] KenTereH oKy opbiHaapsiH/a, KOO, FeuTbIME YiibIMAAp/Ia KeHIHEH KOJIaHy/Ia.

Erep opbip kociOn MaMaH, KoCIKep OTAaHABIK TaTarTapFa CoOlKec OHIM jKacall, OH/Iipicke
eHJlipce, OHJIa eNiMI3/IiH S9KOHOMUKACHI IAMbITI, XaJTKbIMBI3/IbIH dJ1-ayKaThl dKaKcapabl.
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M. M. MO/ITABEKOB, /1. . EPEMHH, /]. I. ?KAKCBIT'Y/IOBA,
C. TPETALITIKO

HTOO «Hncmumym xocmuueckoti mexHUKU U mexHon02Ul»

APXUTEKTYPA CUCTEMbI YIIPABJIEHUSI CETEBOMI
HUH®PACTPYKTYPOI PEOEPEHIIHBIX GNSS CTAHIIMI
C UCITIOJIb30BAHUEM OBJAUYHBIX TEXHOJOI MiA

Hano onucanue apxumexkmypul cucmemvl Ynpagienus cemegoll UHGpacmpykmypou pegpepenynbix
T'HCC cmanyuii ¢ ucnonb3oganuem 001auHbIX MeXHON02Ull, OCHOGHBIX NOOCUCMEM CUCIEMbl YNPAGIeHUs
cemvio pepepenynvix FTHCC cmanyuii. Paccmampueaemces oughghepenyuanvHolii Memoo usmepeHutl, npu
xomopom npuemnux cuenanos I'HCC nompebumensi u dononnumenvhoiii pegpepenynviii ' HCC npuem-
HUK, pazmeujeHHulll 8 MoyKe C U38ECHHbIMU KOOPOUHAMAMU, 0OHOBPEMEHHO GbINONHAIOM NPUeM CUSHANIO8
T'HCC u eviuucnenue ceéoux mexyujux koopounam. Ilogviutenue mounocmu HagueayuoHHlx onpeoeneHuil
oocmuzaemcs 3a cuem mo2o, Ymo No2peutHoCH UMepeHis HAKIOHHbIX NCe8000ANbHOCHEN 00 CRYHl-
nuxos I'HCC nompebumenscrkoeo u pepepenyno2o npueMHUKo8 Aeisaiomcs koppenuposanuvimu. Takoce
npueedenbl npeuMyujecmsad UCNOoNb306aHUA 0OIAYUHBIX MEXHONO2UI 8 PelleHUl HABUSAYUOHHBIX 3A0ad.

Knroueswvie cnosa: nasucayuonnas cucmema, cucmema ynpasinenus, GNSS cmanyuu, cems pege-
PEHYHBIX cmaHyutl, Ouppeperyuanvras cmaHyus.

Maxkanaoa dynmmueix mexnonro2usiaposl natoaiana omeipsin, pegpepenymi GNSS cmanyusiapoviy
JACENINIK UNDPAKYPBIILIMOapbIH bacKapy Jcytieciniy apxumexkmypacel cunammanean. Pegpepenymi GNSS
CIMAHYUAIapObIY Hcelicin backapy Jcyleciniy He2isel WK HcyLielepiniy cCunamamanapsvl KelmipileeH.
T'HCC xonoamywivlcolnbly cucHaioaposbl Kabblioagululbl JicoHe KoopouHamanapuvl 6encini owcepoe
opramwlizan Kocvimua pegpepenymol I HCC xadwvinoagviust 'HCC dcepcepikmepinen cueHanoapowvl oip
Mezemme KaOwblioan, 630epiniy asblmMoazbl KOOPOUHAMAIAPLIH ecenmeiumin ou@gepenyuanovly onuey
a0ici xapacmuipviizan. Hasueayusanvix anvikmamanapovly 0210 apmmulpy KOIOAHYULIHBIY JICIHE
pedepenymi KabbLIOAZLIWMAPLIHBIY CHYMHUKMep2e Oellinel Konbey HaneaHanuakmolkmapobl ecenmey
0a71ci30i2i Koppenrsyusian2an 6on2anoblkmar Ko sceminmoi. COHbIMeH Kamap, HagueayusiivblK, ecenmepoi
weuty 6apbicblHOa OYIMMmMblK, MEXHON02UANAPObL NAUOANIAHY APMBIKULLLILIKIMADLL KeTMIPII2eH.

Tyitin co30ep: nasueayus scyiieci, 6ackapy scytieci, GNSS cmanyusnap, peghepenymi cmanyusnap
Jrcyiieci, ougpepenyuanobly cmanyus.

The article describes the architecture of the system for managing the network infrastructure of
reference GNSS stations using cloud technologies. Descriptions of the main subsystems of network control
system of the reference GNSS stations are presented. The differential measurement method is considered,
in which a GNSS consumer receiver and additional reference GNSS receiver located at a point with
known coordinates simultaneously receive GNSS signal reception and calculate their current coordinates.
Increasing the accuracy of navigational determinations is achieved due to the fact that the errors in
measuring the slanted pseudoranges to GNSS satellites of the consumer and reference receivers are
correlated. Also, the advantages of using cloud technologies in solving navigation problems are given.

Key words: navigation system, control system, GNSS stations, network of reference stations,
differential station.

[lepcoHanbHbIe HABUTaTOpPhl U OOPTOBBIC TEPMHUHANBI JUIS OMPENEIICHUS KOOPIHHAT
MECTOTIOJIOKCHHUST HCIIOIB3YIOT OJHOYACTOTHBIC MPHUEMHUKH CHUTHANOB L1 I1o0aimbHBIX
HaBHUTAMOHHBIX cIyTHUKOBEIX cucteM (THCC) ITTOHACC, GPS, Gonee HOBBIE MOmETH
taroke npuauMaroT curHansel E1 GALILEO, B1 BeiDou 1 BBITIONHSAIOT aBTOHOMHBIE KOJO-
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Bbl€ U3MEPEHUs] KOOPAMHAT CTAaHAAPTHON «MEeTpoBOi» ToUHOCTH. CTaHAapTHAS TOYHOCTh
03HayaeT MOTPeIIHOCTh U3MEPEHHsI KOOpANHAT (CpeqHeKkBaaparnyHoe oTkioHneHne — CKO
(0), RMS) B unrtepBane 7 — 15 MeTpoB ¢ BEpOITHOCTHIO 68 %. DTOM TOYHOCTU BIOJHE
JIOCTATOYHO AJisi OBITOBBIX ILIeJel — HAWTH YIUILY, IOM, OCTaHOBKY TpaHcmopTa. OaHako
CyLIECTBYET MHOKECTBO MPHUKIAIHBIX 3a/1a4, Korjaa TpeOyeTcsl 3HaYnTebHO 0oJiee BBICO-
Kasi TOYHOCTh OMNPEACICHUS] KOOPIUHAT: 3a/1a4H Te0/Ie3Ud 1 KapTorpaduu, 3eMeJIbHOTO Ka-
JlacTpa U TOYHOTO 3eMJIE/IENHs], CTPOUTENBCTBA U apXUTEKTYphl, KOHTPOJb LEIOCTHOCTH
OTBETCTBEHHBIX M OMACHBIX COOPYKEHHH (MOCTBI, JaMOBI, TNIOTHHBI, BEICOTHBIC 3AaHUS),
KOHTPOJb ehopMaluil 3eMHON KOPbI, 00BAJIOB M MPOCENaHHUs TPYHTA, aBTOMaTHYECKOTO
yIpaBlieHHs ABHKCHUEM OCCIMIIOTHBIX JIETaTeNbHBIX allapaToB.

JleiicTBEHHBIM CITIOCOOOM TMOBBIIICHHUSI TOYHOCTH HABUTALMOHHBIX OTPEIEICHUM SIBIIS-
eTCsl MCIoJb30BaHue quddepeHInanTb-HOr0 METoAa U3MEPEHH, MPU KOTOPOM MPHEMHUK
curnanoB 'HCC norpeburens u nonoiaautensHbiil pedepenunsiii ' HCC npuemHuk, pas-
MEIIEHHBIN B TOUKE C U3BECTHBIMU KOOPAMHATAMH, OJHOBPEMEHHO BBITTOJIHAIOT IIPHEM CHT-
HasoB ['HCC u BeIuMCIIeHNE CBOMX TEKYIIMX KOOpAUHAT. [IoBBIIIIEHE TOYHOCTH HAaBUT LU~
OHHBIX OTIpeJIeNIeHNH TOCTUTaeTCsl 32 CUET TOT0, YTO MOTPEITHOCTH U3MEPEHHS HAKJIOHHBIX
nceBnopanbHocTel 10 cryTHUKOB ' HCC moTpeOuTenbckoro u pedepeHiHoro NpUueMHHUKOB
ABJISIFOTCSL KOppenupoBaHHbIMHE. [Ipu hopMupoBaHNM pa3sHOCTEH U3MEPSIEMBIX TApaMETPOB
Oorplasi 4acTh TaKMX MOrpelrHocTeil kommeHcupyeres [1]. B ocHoBe muddepenumnans-
HOT'O METOIa JISKUT 3HAHUE «UCTUHHBIX» KoopauHat pedepenunoit [HCC crannum (cetn
pedepennnbix [HCC cranmmii), OTHOCHTENLHO KOTOPBIX MOTYT OBITH BBIYHCIIEHBI AU (e-
peHIMaIbHbIe (Pa3HOCTHBIE) MOMPABKH K OMPEIEIEHUIO NICEBI0IaIbHOCTEN 10 CITyTHUKOB
I'HCC. Ecnu nuddepenunanbueie nonpasku ot pedepennnoit [HCC cranuum nepenarb
u yuectb B pacuerax B [HCC npuemHuke noTpeduTens, To TOYHOCTh pacdyeTa KOOpaAuHaT
I'HCC npuemHuKa OTpeOUTENS TTOBBIIIACTCS B ACCATKU Pas.

Cuctema ynpasnenus cetbio pepeperunbix [[HCC cranuuii ¢ ncnons3oBannem oonay-
HBIX TexHoJorui (nanee — Cucrema) npegHasHavueHa JUIsl yrpaBieHus pabotoid cetn aud-
¢depenunanpupix cranuuii (JIC) ¢ nucnonb3oBaHneM 0OTa4HBIX TEXHOJIOTUH M BBITOTHSIET
c0Op, KOHTPOJIb LENOCTHOCTH M XPaHEHHE HABUTALMOHHBIX «CHIPHIX» MaHHBIX U METEO-
naHHbIX ot cetu JIC, mpenocraBieHre TOTPEOUTENSIM «CBIPBIX» TaHHBIX IS peXKUMa Q-
(depeHmanbpHOM Koppekiuu B moctoopadotke (PP), npenocrasnenne nuddepeHnnaibHbIX
MOITPABOK ISl pesknMa auddepeHnnanbHol Koppekuun B peanbHoM BpeMenu (DGNSS,
RTK), koHTpONb TeNneMeTpun U ynpasieHue pexxumamu padotsr J[C.

Cucrema BBITIOJHSET CIIEAYIONNE ONepaluu:

e perucrpanys nepcoHanga co CTaTycoM aJMHHHUCTPATOp/omneparop, BeleHHe peecTpa
IIEpCOHAJIA;

KOHTpPOJIb JOCTYyTa [IepCcoHala, pa3rpaHndeHne MOTHOMOYMH MO CTaTycy;
peructpaius noTpeduTeNell yciayr, BeJICHUE peecTpa MoTpeOuTeei;

KOHTPOJIb JOCTYIIA MOTpeOUTENeH yCIyT;

OWJUIMHT YCIIyT: PEerHcTpalus 3aKa30B, BBICTABICHUE CUETOB, KOHTPOJb OIUIATHI
CYETOB, yUeT NMPEIOCTaBIEHHBIX YCIIYT, OTKPBITHE U 3aKPBITHE JOCTYIIA;

e cOOp U XpaHEHHE HABUTAIMOHHBIX, METEOPOJIOTHUECKUX, TEIEMETPHUECKUX (BXO/I-

HBIX) AaHHbIX OT cetn [C;
®  KOHTPOJIb KauecTBa (LI€I0CTHOCTH) HABUTAI[MOHHBIX TaHHBIX OT cetu JIC;
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® KOHTPOJIb cOCTOSIHUS y3710B J|C 1O JaHHBIM TEIEMETPHUH;
e 00paboTKa BXOAHBIX JaHHBIX M pacdeT BBIXOAHOW MH(pOpMaLuH, (GOpMHUpPOBaHHUE
koMmaun st ynpasinenus [C;

® [PENOCTaBICHUE YCIYT MOTPEOUTENSIM (C yIeTOM OMIIIMHTA);

® [IpeAOCTaBIICHHUE MEPCOHATY HHPOPMALMK O KauecTBe padoTsl Cuctembl: oToOpa-

xenue craryca J|C, curHaau3anus 0 TpaHUYHBIX PEKUMAax U 0TKa3ax;

e ympaBiCHHUE PACIOPSIKOM padOTHI IeHTpa ynpasienus u cetu JC.

VYuuTeiBas TpeOOBaHUA K cHCTeMe, (PyHKIMSIM M aHAJIHU3 3apyOeKHBIX aHAJIOTOB [2-4]
pa3paboTaHa apXUTEKTypa CHCTEMbI ynpasieHus cetsio JIC ¢ ucrnonb3oBaHueM 00JIauHbIX
TEXHOJIOTUH (PUCYHOK 1). ApXUTEKTypa cCUCTeMBI yrpasieHus ceTbio J|C cTanuuii sBiseT-
cs IByxypoBHeBoW. Huxuamil ynpasnsemsiil ypoeHb ' HCC craHImii, KOTOpBIE ABISIFOTCS
00bEKTaMM YIPaBJICHHUS 1 U3MEPECHUSI HAaBUTALMOHHBIX JaHHBIX, PABHOLCHHBI M YIPABIIS-
IOTCSI U3 €IMHOTO LIEHTpa. BepXHuil ynpapisromuil ypoBeHb — €ANHBIN LEHTP YIPaBICHUS,
cOopa 1 XpaHeHHs JaHHBIX, 00paOOTKN HABUTALMOHHBIX JaHHBIX M OKAa3aHUS YCIYT MOTpe-
ourensim. Takum oOpazom, apxurektypa ceth 'HCC cranuuii uMeeT BHJ MHOTOJIy4eBON
3B€3/1bl (MHOTOTPAHHON MUPAMHUIBI), YIIPABICHUE HIPOUCXOANT «I10 BEPTHKAIN U3 CIHHOTO
LEHTpA.

Pucynok 1 — ApxuTeKTypa CHCTeMBI yIpaBieHus cetbio pedepernnsx [HCC
CTaHIWH C NCIOIB30BAaHUEM OOJIAYHBIX TEXHOJIOTHUI
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Cucrema ynpasienus cetbro pedepeniiabix THCC cranmuii ¢ ucnoiib30BaHHEeM 00J1au-
HBIX TEXHOJIOTMH COCTOUT U3 HUKETIEPEUNCIECHHBIX ITOJICUCTEM.

[Moacucrema cOopa naHHBIX 0OecTIeYBaET HEMPEPHIBHBIN U TapailiebHblid cOop (Tpu-
€M) «CBIPBIX» HAaBUTAllMOHHBIX JAHHBIX, METEOPOJIOrMUECKHUX JJAHHBIX U JIAHHBIX TeJeMe-
tpuu ot JIC cetu.

[Moacucrema nepenadn JaHHBIX — cOop AaHHBIX OT cetr J{C BBIMONHSETCS MO BhIJe-
neHHbIM MIHTepHeT KaHallaM CBSI3M BHYTpPH BUpTyanbHOH yacTHOU cetu VPN. Bee JIC pe-
ructpupytorcs B cetu VPN mog cBoum [P agpecom. CeteBast Momens nepenadn JaHHBIX
ucnoib3yet crek nporokosioB TCP/IP. [Ipunsiteie ot cetn JIC naHHbIe TIepeatOTCs B MOJI-
CUCTEMY XpaHEHWUs], I7le COXPaHAIOTCS ¢ MPUBs3KoN K KoHKpeTHOH JIC mo ux perucrpanu-
OHHBIM HOMEpaM.

[Noxcucrema XpaHeHUs TaHHBIX 0OECTIeUNBAET XpaHEHHE (ApXUBALHIO) «CBHIPHIX» HABUTA-
[IUOHHBIX, METEOPOJIOTMYECKHX, TEJIEMETPUUECKHUX JaHHBIX B T€UEHUE 3a/JaHHOTO BPEMEHH,
10 MCTEYeHNEe KOTOPOTO aBTOMATHUYECKHU BBIMOHIETCS OYMCTKA yCTapeBIINX JaHHbIX. Eciu
Cucrema OyJieT MCTONb30BaHa KaK reoJie3ndeckasi OCHOBA, TO HEOOXOMMBIE JTAaHHBIC apXHBa
MOTYT IIEPENABAThCs HA TOCTOSIHHOE «UCTOPUUECKOE» XpaHeHue Ha BHelHui FTP-cepsep.

[ToacucTema OUCKa U BBITPY3KH apXHBHBIX JaHHBIX 00ECIIEYMBAECT MOUCK JAHHBIX MO
napameTpam: ara/BpemMs (MECTHBII YacoBOH Mosic), nara/Bpems (BcemupHoe koopaArHUPO-
BanHoe Bpemsi UTC), unentuduxarop JIC, mecrononoxenue JIC. [Toncucrema odecrieuu-
BaeT BO3MOYKHOCTb BBITPY3KH JaHHBIX MO HecKoNbkUM JIC OHOBpEMEHHO, BO3MOXKHOCTh
BBIIPY3KH JIAHHBIX 3a OIIPEJEICHHBI BPEMEHHOM IIEPUOL.

IloncucreMa BBIYUCIIEHUS HABUTAIMOHHBIX peUIeHUH 00ecleunBaeT pacueT TeKYIIHUX
koopauHat JIC 1o «ChIpbIM» JAaHHBIM U pacueT Au¢depeHIrnanbHbIX TONPAaBOK B PEKIME
peaNbHOTO BPEMEHHU:

e momnpaBku oT oguHOKoH (Kaxmoi) JC nns pexxuma RTK NEAR;

e cereBble nomnpasku oT kiaactepa (rpynmsl) AC ans pexuma RTK NETWORK no

texHonoruasMm MAX, i-MAX, VRS, FKP.

Jiist BBIYMCIIEHUS] HABUTAMOHHBIX PEHICHUH W Iu(pepeHInanbHbIX MONPaBoK OyneT
pa3paboTaHo MPUKIIAIHOE TPorpaMMHO-MareMaTrueckoe odecnederue (IIMO). YuuthiBas
3HAUUTENbHYIO cTeneHb ctangaptuzauuun [HCC obopynoBanus BeoyIIMX MPOHM3BOAWTE-
Jieid, OOIIHOCTh MPUHIMIIOB YIIPABJICHUS M CTaHAAPTHBIC amlapaTHO He3aBHCHUMBIE (op-
Marthl Niepe/iau JaHHbIX, CIeIyeT mojararb, 4to 00bekThl yrnpasienus [IMO (T'HCC npu-
eMHuKH B cocrase cetu JIC) OymyT OHOTrO U3 BEAyLIUX Mpou3BoauTeei. B atom ciyuae
BCE OCHOBHBIE MPUHIUTIBI U QyHKIUH [IMO H0IKHBI TOBTOPATH OAHOMMEHHBIE (QYHKIHN
CIIO c6opa u obpadotku ganubix cet 'HCC cranmmit (THCC npueMHUKOB) BeayIux
MIPOU3BOJUTENIEH.

[MoacucTeMa qUarHOCTUKKM U KOHTPOJISl KAYeCTBA — OTCIICKHUBAET OOPBIBBI BBIIAUN «ChI-
pbix» ganHbIX OT cetu JIC, mpoBepseT HenocTHOCTh «chIpbix» AaHHbIX (RINEX daiinos),
¢$uKcHpyeT NOBpekKAeHHbIE (aliiIbl U 3aMEHSIET UX PE3EPBHBIMHU KOHUSMHU, ITPOBEPSIET Mpe-
BhleHne (axTopoB cHmkeHUs: TouHocTH PDOP/GDOP (cBepx 3agaHHOTrO MOpOroBOTO
3Ha4eHus), BoINMoiHsAeT RAIM KoHTpoJb, KOHTponupyeT napamerpsl tenemerpun JC mo
3aJJaHHBIM [TOPOTOBBIM 3HAYEHUSM, CUTHAJIM3UPYET O BHIXOJIE TapaMEeTPOB TEIEMETPHUH 3a
YCTaHOBJICHHBIE ITPEJICIIbl, COXPAHSET CTATUCTUKY TIapaMeTPOB KauecTBa U JOPMHUPYET rpa-
¢duxu oroOpaxkeHnus kauecta padotst cetu JIC.
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[Noxcucrema Buzyanu3anuu odecrnednBaeT oToopaxkenue ganHbix cetu 1C (uaentudu-
karopsl JIC, npocTpancTBerHoe nonoxkenue J[C, kaprorpaduueckue mojioKKn) U KaKI0H
JC (uucno orcnexuBaembix ciiyrHukoB [HCC, MeTeonannbie, (hakTOpbl CHUKEHUST TOU-
Hoctt PDOP/GDOP, pexxumbt pa0boTh! 1 coctosiaue Teiaemerpun J[C) B pexxume peaabHOro
BpEMEHH Ha pabOvMX CTAHIMAX MEPCOHAa EHTPa YIPABICHUS C BOBMOXKHOCTBIO BBIBOJIA
BH3yaJIbHOM MHpOpManuu Ha BHemHUe MoHUTOpbI (LED nucnnen).

[Moncuctema ynpasnenus J{C oGecrieunBaeT BO3MOXXHOCTH YIAJI€HHOTO BKIIOUCHHS/
oTkiroueHus/nepesarpysku JC unn oTnenbHbIX ee y3710B. s moacucteMsl yrpaBieHuUs
JIC Oyner pa3paboTaHo crieluain3upoBanHoe mporpammuoe obdecneueHue (CI10) koHTpo-
JIs1 COCTOSIHUS U pexxuMOB padoThl JIC, u ynpasienus: pexumamu padotsl JIC. YuuTeiBas,
yto nepedeHs GyHkuuii ynpasienus TunoBbix 'HCC npueMHUKOB 1715t 0a30BBIX CTaHIHMH
OTpaHNYeH W KOMIUICKTAIMs JOMOJHUTENbHBIX y3710B JIC Hen3BecTHa, CyIIECTBYET He-
OIIPEIENICHHOCTD C MIEPeYHEeM KOMaH 1 yIpaBlieHHs (4eM yIpaBisATh) U apaMeTpaMu yIpaB-
JSIFOIUX CHUTHAJIOB (KaK ynpamisiTh). B aTom cimydae 3a ocHoBy kommuiektanuu JC Oyzer
npunsta JIC B cocrae CBCH PK, umeromast (B moJiHOM KOMIUIEKTAI[UHN) BECh HEOOXO/IH-
MBI cocTaB obopynosanus JIC.

[logcucTeMa KOHTPOJIS JOCTyNa M OMJUIMHra 00eclieuruBaeT PEerucTpalyio U BeleHHE
peectpa nepcoHaina (aIMUHUCTPATOPOB, ONIEPATOPOB) U MOTPeOUTENCH, KOHTPOJIb JOCTYIIA,
pasrpaHnveHue noIHoMo4Hi epconaia. [lojcucrema BBIONHSIET IPUEM 3asiBOK TOTPEOH-
Tenel, popMupyeT cueTa o Taprudam Ha BHIBI YCIYT, PUKCUPYeET (HaKT OIIaThl, OTKPHIBAET
JOCTYI K OIUTaY€HHBIM YCIIyTaM U MpeKpalaeT JOCTYIl 0 UCTEUEHHH CPOKa WM o0beMa
OKa3aHHBIX yCIYT.

[IpenmymiecTBa 00JaYHBIX TEXHOJIOTHIA MPOSBISIOTCS MpU 3P PEeKTUBHOM HCIONIb30Ba-
HUM 00Ja4HBIX CEPBUCOB U MHHUMAaJILHOM KOMIUICKTE 3aKynaemMoro obopynosanus. byaer
ucnosb30BaH obnaynblil cepeuc laaS (Infrastructure as a Service) «uHdpacTpykTypa Kak
yCIlyray, Mpu KOTOPOM MpOBaiiiep NPeAoCTaBIsIeT MOTPEOUTENI0 CPeACTBa 00paObOTKU U
XpaHEHUs! JaHHBIX (BBIYMCIHMTENbHBIC KIIACTEphl, cepBepbl 0a3 manublX, CYBJI), nuntep-
(eiichl U ceTn cBs3M, NPOrpaMMHbBIE MOAYJIH U TpuiioxkeHus. [loTpeduTens MoXKeT 3arpy-
KaTh M yCTaHABIMBATH COOCTBEHHOE MPOM3BOIBHOE MPOrpaMMHOE O0ecrieueHre, BKITIoUast
OTIepalMOHHBIE CUCTEMBI U TipuiiokeHus. [lorpedyeTcss MUHIMaNbHOE OCHALIICHUE IEHTPa
ynpasnennss CHCTEMBI pad04YNMH CTAaHIMSIMU aJIMUHUCTPATOPa U OIleparopa, HICTOYHUKaMH
OecriepeOotHOTO MUTaHKS M CTAaHAAPTHON OPHUCHON OPITEXHUKOMH, a TAKIKE TTOIKIIOYCHHUE C
cetu Murepuet mo texHonoruu Ethernet.

B utore, npenmyniectsa 001a4HBIX CEPBUCOB CIEAYIOLINE:

e MUHHMMAaJbHBIC 3aTPAThl HA CO3aHNE BBIYUCIUTEILHON CHCTEMBI, TaK Kak He TpeOy-

eTcs 3aKyINKa COOCTBEHHBIX BBIYMCIMTEILHBIX KIACTEPOB;

e MUHHMMAaJbHBIC IKCIUTyaTallMOHHBIC 3aTPAThl, pABHBIE CTOMMOCTH O0OJIAUHBIX CEPBU-

coB. He Tpebyercst oOcy)rBaHUe, PEMOHT U MOJICPHH3AIIMSI 000PYI0BaHUS;
®  BBICOKasl JOCTYITHOCTh OOauHBIX CEPBHUCOB B JIIOOOM MeCTe, Ti€ €CTh BhIX0J B MH-
TEpHET. YI00HBIN CEeTeBOH TOCTYI uepe3 JIto0oi JOCTYIHbIN BeO-Opay3ep;

®  BBHICOKAs HAJISKHOCTh OOJIAYHBIX CEPBHCOB, TAPAHTUH COXPAHHOCTHU U JJOCTYITHOCTH
JTAaHHBIX, HU3Kasi BEPOSITHOCTH COOEB M OTKA30B;

® BO3MOXHOCTH O0pabOTKM MPAaKTHUECKU HEOTPAHNYECHHBIX 00bEMOB JJAHHBIX, Hapa-
MBaHKE 00bEMOB BBIYMCIICHUH HE TpeOyeT 3aKyIKH HOBOTO 000py/10BaHUS;
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® B COCTaB YCIYI'M BXOIUT MPENOCTABICHUE OTIENBHBIX NPUIOKEHUH U IPOrpaMM-
HBIX MOZYJICH, IPEIOCTABISIEMBIX 00IauHBIM IIPOBANICPOM.

Hcnonb3oBanne 001aqyHbIX TEXHOJIOTHH 00eCIeUnBaCT CHUKEHHE 3aTpaT Ha CO3AaHue 1
sKcIuTyaranuio CHCTEMBI IO CPABHEHUIO C TPAJIULMOHHON CUCTEMOH yIpaBIeHNsI Ha OCHO-
B€ COOCTBEHHOTO BBIYHCIIUTEIILHOTO KIIacTepa.

Pabora Boimonnena B pamkax npoekra AP05134038 «Pa3paboTka nporpaMMHON CH-
CTEMBbI YIIpaBiIeHUs! HHPpacTpyKTypol pedepeHuHbix GNSS cTaHnmii ¢ UCIIOIb30BaHIEM
00JIauHBIX TEXHOJIOTHI» rpanToBoro GpunancupoBanuss KH MOH PK.
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IMPOTHO3UPOBAHUE 3ABUCUMOCTH «CTPYKTYPA-CBOMCTBO»
JEKAPCTBEHHBIX COEJJUHEHUN CYJIb®AHUJIAMHUI0B
HA OCHOBE AJITOPUTMA PACITIO3HABAHUS
MUCKYCCTBEHHOM NMMYHHOM CUCTEMOM

Tocsawena ucciedosanusam 6 oonacmu NPOSHOZUPOBAHUS 3ABUCUMOCTNU «CMPYKIMYPA-CEOUCTNBO)
JIEKAPCMBEHHBIX COCOUHEHULL CYIbHAHUTAMUAO8 HA OCHOBE AN2OPUMMA PACHO3HABAHUS 0OPA308 UCKYC-
cmeenHot ummynHol cucmemotl (Artificial Immune Recognition Systems, AIRS). Ocywecmenerno mode-
JUPOBAHUE C UCNOTL30GAHUEM ONMUMATLHO20 HAOOPA OeCKPUNMopo8 Cyib@aHuIamuoos, noayyeHHbix
nocie 06pabomKu ¢ NOMOWbIO 2eHemuuecko2o arzopumma. Aneopumm AIRS pearnuzosan na azvixe npo-
epammuposausi Python. Ocywecmenen cpasHumenbmbvlll AHaiu3 NOTYYEHHBIX Pe3yIbMamos ¢ pacno3Hasa-
Huem 06pasos Ha ocHose HelipoHHol cemu Koxonena 6 nakeme npuxiaousix npoepamm WEKA.

Knrouesvie cnosa: uckyccmeeHnas UMMYHHAS —CUCHEMA, NPOSHO3UPOBAHUE — 3ABUCUMOCIIU
«CMPYKMypa-ceoucmeoy, 0eCKpunmopbl, cyIo@aHuiamuobl, HeUpoHHAs Cemb, CPAGHUMENbHBIL AHATUS3.

Maxkana scacanovt ummyHowl scytienepoiy (Artificial Immune Recognition Systems, AIRS) betinenepoi
manvin OLTy aneopumminiy neeizinoezi cynvghanunamuomepoiy 0IPiNiK KOCLILICIAPbIHGIY (KYPblIbIC-
Kacuemy mayenoiniein 6ondicay canacvlHoagvl 3epmmeynepee apHaneau. I enemukanvly anicopummHiy
KoMmezimen oHoeyoen Ketlinei anblH2an CylbGanunamuomep 0ecKpunmopiapulibly MaliMemmep KOpPblHblH
(MK) onmaiinsl scublHmuiebln Mooenvoey dcyzeze acvipuliovl. AIRS aneopummi Python 6agoapramanay
mininde dcyzeze acvipbinovl. WEKA bazoapnamanvix Konoanbanel nakeminde Koxonen neuiponowl ssceni
HeziziHOezl beneinepdi manvin Oy MeH aNblHeaH Hamidcenepoi CalblCmblpMaibl MALOAY HCACANObL.

Tyiiin co30ep: scacanovl uMMyHObL dcylie, “Kypblavic-Kacuem ™’ mayendiniein 601x#cay, 0ecKkpunmop-
aap, cyro@anuramuomep, HeupoHObl Jiceli, CarblCmMblpMaibl Maioday.

The article is devoted to the researches in the field of predicting the “structure-property” dependence
of medicinal compounds of sulfonamides based on the image recognition algorithm of artificial immune
systems (Artificial Immune Recognition Systems, AIRS). There has been modeled an optimal database
(DB) set of sulfonamide descriptors obtained after processing using a genetic algorithm. The AIRS algo-
rithm is implemented in Python programming language. There was conduced a comparative analysis of
the obtained results with image recognition on the basis of Kohonen's neural network in WEKA applica-
tion program package.

Key words: artificial immune systems, prediction of dependence «structure-propertyy, descriptors,
sulfonamides, neural network, comparative analysis.

B Hacrositiee Bpemst akTyallbHBI HCCIIEIOBAHUS B 00JIACTH MPOTHO3UPOBAHUSI 3aBUCH-
MOCTH «CTPYKTYPa-CBOWCTBO» JICKAPCTBEHHBIX COCTUHEHUIH MpPU CHHTE3¢ HOBBIX Jie-
KapCTBEHHBIX IpEraparoB Ha 0a3e COBPEMEHHBIX METOJOB MCKYCCTBEHHOTO WHTEIIICKTa
cinoxao (MN). Anroputmer MM xopormmo 3apeKoMEeHIO0BaIu ceOsl Tpu pereHun ¢Gop-
MaJIM3yeMBIX 3ajad, MOJXOMAT Uil 0OpabOTKH OONBIIMX JAHHBIX, TaK KaK CTPYKTYPBI
XMUMHYECKHX COCIMHECHUI OMMCHIBAIOTCS B BHUJE 0a3 JaHHBIX JCCKPUNTOPOB. MuUpOBOH
penoszutopuit DETHERM 1m0 cocrostauio Ha 2018 rox cogepxut okono 11,3 mun. mabopa
JaHHBIX. J{s pemeHus mogqoOHbIX 3a1a4 XOPOIIO 3apPEKOMEH/IOBAIN ce0sl HCKYCCTBEHHBIC
nvmmyHHBIE cucteMbl (MMC), mpencrasnsromue coO0ol OMOMHCITHPHUPOBAHHBIE METOJBI
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WU, ocHOBaHHBIE Ha TNPHUHLIMIIAX 3AIIMTHl OpPraHM3Ma C IOMOIIbI0 MMMYHHHUTETa OT
qyKepoAaHbIX BropxeHuil [1]. B Hacrosimee Bpems B OmomH(popMaruke pa3paboTaHO
00JIBIIIOE KOJTMYECTBO MOENeH W pazIuuHBIX npuiiokeHwnii Ha ocHoBe MMC. Hamnbomnee
m3BecTHRIME sBTIsTIOTCT MC Ha OCHOBE KIIOHAJIBHOTO OTOOpa, HETaTUBHOM CEJICKIINU,
MMMYHHOCETEBOI'0 MOJIeIupoBanus 1 T.1. Hanpumep, pabora [2] mocsieHa NpuMeHEHHIO
anropuTMoBMamHHOro 00y4enus 1 MU C mis mporHo3upoBaHus 3aBUCUMOCTH «CTPYKTYpa-
AKTUBHOCTB» XMMHMUYECKUX coeAuHeHuil B mporpammuoil cpene WEKA. Paccmorpenst
caemytomtue anroputMel UMC: AIRS (Artificial Immune recognition systems), CLONALG
(Clonal selection algorithm), CSCA (Clonal Selection Classification System), IMMUNOS-
81, IMMUNOS-99 u t.a. B nukne pa6ot [3,4] paccmarpuBaeTcsi IpUMEHEHUE aITOpUTMa
CSCA nns knaccupuKanud WHTHOUTOPOB TMPU KOMIBIOTEPHOM MOJIEKYIISIPHOM JTH3aiiHe.
[Ipencrasmeno npunokenne Mmetoma IMMUNOS mis mporHO3UpOBaHHS 3aBHCHMOCTH
«CTPYKTYpa-CBOMCTBO» MHTHOMTOPOB areTmiixoiuuacTepasbl U anroput™m CLONALG ms
KJaccu()MKaLMK MPU UCCIEOBAHUAX TOKCHUECKOTO 3arpsisHeHust Boabl. MccnenoBanus [5]
nocBanieHsl npumenenno anroputMoB AIRS, CLONALG, CSCA 1 HHTEIUIEKTYaJIbHOTO
aHaNM3a JTaHHBIX TIPHU pelIeHuH 3amadn kKiaccudukanmu G-nporenHoB (G-protein coupled
receptors, GPCRs). [1o pesynbraram nccnenosanuii anroputm AIRS mokaszan nammyumme pe-
synbrarel s knaccudukarmu GPCR. Takum oOpa3om, aHanu3 myOnuKanuid mokKasai, 4To
npumenenne MMC aist mporHO3MpoBaHUsI 3aBUCHMOCTH «CTPYKTYPa-CBOWCTBOY» SIBISICTCS
aKTyaJbHOH 3aa4eid.

ITocTanoBKa 3aga4u UCCIEIOBAHIMN (POPMYITHPYETCS CISAYIOMMUM 00pa3oM: He0OX0M1-
MO OCYIIECTBUTH MPOTrHO3UPOBAHNE 3aBUCUMOCTH «CTPYKTYpa-CBOMCTBO» JIEKAPCTBEHHBIX
coeanHeHH Ha ocHoBe anroputMa AIRS ¢ ncnonb3oBannem 6a3bl JaHHBIX CyTb(aHUIaMu-
JIOB, COCTOSIILIEH U3 ONTUMAILHOIO Habopa IECKPUIITOPOB, MOJYUYEHHBIX 1Oce 00padoTKu
C TIOMOII[HIO TEHETHYECKOTO aliTOpUTMa [6], a TaKXKe TPOBECTH CPABHUTEIHHBIN aHATIN3 T10-
JIy4YEHHBIX PE3YyNIbTaToOB C MPOrHO3UPOBAHNEM Ha OCHOBE HEHMPOHHBIX CETeH.

Jist pemieHust MOCTaBICHHOHM 3a1aun ucnoib3yercs anroput™ AIRS, kotopsriit mo-
JeUPYeT NPOLECC PACHO3HABAHMS AHTUICH-AQHTUTEJIO IIyTEM O3BOJIIOLUH IOMYJSLIHUN
B-xiteTok, KoTophIe y9arcs paclo3HaBaTh aHTHTEHBI (HA0Op 3TAIOHOB T 00y4deHus) [2].
AHTUTEHBI TIPEJICTaBIECHBl B BUJIE BEKTOPOB, COAEPKAIIUX JECKPUITOPHI, OMHCHIBAIOIINE
CTPYKTYPY XMMHUYECKHX COCAMHEHHMH W3 TPEHHMPOBOYHOrO Habopa AaHHBIX, TOrAa Kak B
KJIETKU (SIYEHKH MaMsITH) IPEICTaBISIIOT cO00H KiIacCu(pUKAaTOp. AHTUTEHBI OITUCAHbI BEK-

Topamu X :{xi,xz,...,xn}, pasmepHocT W_(p) =, rae KaxIblii IECKPUITOP X; SBIISCT-
sl BELIECTBEHHBIM 4YHCIIOM X, € R, rae 1 =1,n u accoumupyercs ¢ Kiaccom Y = {+1,—1}.

Jns anturen ucnons3yercs koguposanue. B anroputme AIRS B - knetka Ha3siBaeTcst ARB
(Artificial recognition ball), koTopast COCTOUT U3 aHTHUTENA, PECYpCOB U 3HAYCHHS CTHUMY-
nsmun (ompenenseMoro B Buae cxonactBa ARB m amturena). IMomymsmmst ARB kierok
o0y4aeTcst B TeUeHUE HECKOIbKUX NUKIOB. Jlyumme ARB kieTku nomy4aror HanOobIee
KOJIMYECTBO pecypcoB, a ARB 0e3 pecypcoB MCKITIOUAIOTCS U3 MOMYJISIIMU KIETOK. B Kax-
JoM nukie ooyuenus yudmure ARB kiaccudukaropsl reHEpUPYIOT MyTHPOBAHHBIE KIIOHBI,
KOTOpBIE YITy4IIaloT MPOLECC PaCO3HABAHNA aHTUIeHa, Toraa kak ARB ¢ HerocTato4HbIM
pecypcom ynansrores. [lociie o6yuenwns ydmme ARB kimaccudukatopbl BEIOUpAIOTCS KakK
SAYEHKH NaMaTH. B KOHEUHOM HMTOre SYeHKH MaMsATH UCIONb3YIOTCS ISl KilacCH(DUKAIN
HOBBIX aHTUTECHOB [2].
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MopnenupoBanue ¢ momolinpto anroputma AIRS [6] ocyiiecTBiIsIOCh Ha OCHOBE S3bIKa
nporpaMMupoBanus Python, KOTOpEI B HacTosIee BpeMs SIBISIETCS MOIIIHBIM HHCTPYMEH-
TOM JIJISl peau3alii alrOpUTMOB 10 aHajIHM3y JaHHbIX. B KauecTBe JTOCTOMHCTB MOXKHO
OTMETUTH IMHUPOKNUE BO3MOKHOCTHU, BKITIOYAA BU3YyaJIM3allUI0 JAHHBIX, 4 TAKKE COBMCCTH-
MoOCTb ¢ porpaMMHbIMu nipoaykramMmu WEKA, RapidMiner u nip.

J1ist IpOTHO3UPOBAHUS 3aBUCUMOCTH «CTPYKTYPa-CBOWCTBO» JIEKAPCTBEHHBIX COCIH-
HEHMH Cynb(haHUIAMUAOB BBIAEICHO 3 Kilacca M0 MPOAODKUTENIbHOCTH JeHcTBUs: long
acting (ymrenbHOTO fneiicTBust ), medium_acting (cpenHei mpooKUTEIIEHOCTH EHCTBHA),
short_acting (kopoTkoii mpomomkuTeIbHOCTH AelicTBus). Ha Pucynke 1 mpencrasiena Bu-
3yainu3anus onTuMalibHoro Habopa B/l neckpunTopoB cyiab(paHUIaMUAOB, TOJIyYECHHOTO
[ocyie MPUMEHEHUS TCHETUYECKOTO aJrTOPUTMAa.

Pucynox 1 — Buzyanuzamms B[ neckpuntopoB cyiab(paHIIaMAIOB

Janee Ha puCyHKe 2 IPEACTaBICHBI PE3y/IbTaThl paclo3HaBaHUsl 00pa30B C IOMOILIBIO
anroputma AIRS. TounocTs pacno3naBanust 00pa3oB coctaBuia 95%.

Pucynok 2 — Pe3ynbrarsl pacio3HaBaHus 00pa3oB ¢ MoMolibio aaropurma AIRS
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OOmast craTucTuKa paclo3HaBaHHs 00pa3oB IO KiaccaM B BHIE TUarpaMMbl Mpe[-
CTaBJieHa Ha PUCYHKe 3. Pe3ynbrarbl MOIENMpOBaHUs MOKAa3bIBAIOT, YTO B JAHHOM Hadope
JAHHBIX OOJIbILIE BCETO COCITUHEHUI OTHOCSTCS K KIacCy KOPOTKOH MPOJOKUTEIBHOCTH
neiictBus (short action) 50%, a AIUTETBHON MPOXOIHKUTENBHOCTH JieiicTBus (long acting)
U cpelHel IPOJOIDKUTENBHOCTH AeicTBrs (medium_action) — 1o 25%.

st ocyniecTBIeHUs] CPaBHUTEIBHOTO aHal3a B KayecTBE OLECHKH 3(pdeKkTUBHOCTH
nporuo3a Ha ocHoBe AIRS mpoBeneno mopenupoBanue B mporpammuoit cpene WEKA ¢
MOMOIIIB0 HelpoHHOU ceTn KoxoHeHa Ha 6a3e SOM (Self Organizing Map) [7]. CoriacHo
MOJTY4YEeHHBIM pe3yJbTaraM MOACIMPOBAaHHUS TOYHOCTH pacrno3HaBanus — 93.33%. Cynbda-
HUJIAMH/JIBI KOPOTKOTO AericTust (short action) cocraBinsitoT 46%, cpeaHeil mpoJOIKUTEb-
HocTH JeiicTBust (medium_action) — 25% W JUIMTENBHON MPOJOIKUTEIIBHOCTH JICHCTBUS
(long acting) — 29%.

Pucynok 3 — JlnarpaMma CTaTUCTHKH IT0 Pe3ylbTaTaM paclio3HaBaHus 00pa3oB Ha ocHoBe AIRS

Ha Pucynke 4 npencrasnen rpaduk ommnoOku kiaccudukanuu Heiiponnoit cetu Koxo-
HEHa.

Pucynok 4 — I'paduk BU3yann3aiiy OMIMO0K KJIaCCH(PUKALIIH
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Takum oOpazom, npumeHenne anropurma AIRS i nporHo3upoBanus 3aBUCHMOCTH
«CTPYKTYpa-CBOMCTBO» Cynb(haHMIaMH/IOB TOKA3aJI0 HAMIYYIlUe Pe3yJabTaTbl O CpaBHE-
HUIO ¢ HEWpOHHOM ceThio KoxoHeHa.
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METOJI JUCKPETHOM YHU®UIIMPOBAHHOM 'A30BOM KWHETUYECKOM
CXEMBI 1151 HEC)KUMAEMBIX IAMWHAPHBIX TEYEHU M

Paccmampusaemces ouckpemnas yHuguyuposantas eazosas kKunemuyeckas cxema (discrete unified
gas kinetic scheme oanee DUGKS), pazpabomanmas 0ist YUCIEHHO20 MOOCIUPOBAHUS MEYSHUT PA3TUY-
Huix cpeo. IIpu npumenenuu DUGKS pewaemcs cucmema ypagnenuii omnocumensHo ynKyutl pacnpe-
Oeenus KPYNHLIX Yacmuy, U3 KOmopou ¢ noMowjpio annpokcumayuu denmena—nckoza modicem ovimy
nonyuena cucmema ypagnenuii Hasbe—Cmorxca. Takue maxpockonuueckue 8eauyunsl, Kax niomMHOCMDb,
CKOpOCMb, 0agIeHUe U MeMNepamypa nPUOIUNCEHHO GbINUCTAIOMCS Yepe3 3HAYeHUs. yHKyull pacnpe-
oenenus. Hucnennoe mooenupoganue ocywecmeisemcs Ha OCHOBE PeuleHls PeulemoyHblX YPaeHeHull
bonvymana- BI'K ( bamnaeapa I'pocc Kpykka)(BGK) 6 08ymepHoil nocmanoske ¢ npumeHeHuem mMooenu
D209. Ilpusedenvt pe3yromamsl NPOGEPKU YUCTIEHHO20 ACOPUMMA HA NpUMepe mecmogou 3a0adu me-
uenuil @ KagepHe, NOJyueHbl NPOGuaL ckopocmell npu pasauynelx yuciax Petinonvoca. Cpagnenue medcoy
DUGKS u xopouwio onpedenennbim menmooom peuemounvix ypaerenutl bonvymana (D2Q9) makoce npeo-
cmagenwi.

Knrouesnie cnosa: memoo ouckpemno yHupuyuposanHoii 2azoeoul kunemuueckotl cxemvl (DUGKS),
ypasuenue Jlamucca- Bonomymana LBE, memoo KoHeuHbix 00EM08, meueHue 6 KasepHe.

Makanaoa apmypai opmadazgvl ablMOapobl CAHObIK —niwiHOeyee HezcizoenceH OUCKpemmi
OIpbIHRAlIAH2AH 243 KUHEMUKANbIK cynoacel a0ici (discrete unified gas kinetic scheme oanee DUGKS )
kapacmoipvinaovl. DUGKS adicin kondany bapuicvinoa Yenmon- SHcKoe annpoKcUMayusachbin Koaoany
apkwliel Hagve- Cmokc menoeynep sicyiiecin anyza 6oramolH, ipi benuexmepoiy yiecmipy QyHKyusia-
puiHa Kamvlcmbl menoeyaep Jcytieci wewinedi. Tolebi30biK, HCbLI0AMObIK, KbICLIM JiCOHe memMnepamypa
CUSKMbL MAKPOCKONUSILIK WUAMALAP JHCYbIK Mypoe yaecmipy QyHKyusiapsl apkulivl madwviiadwvl. Canowiy
niwindeyoi exionuemoi, mopavik boroyman- BI'K ( bamnazap I'pocc Kpyx)(BGK) menoeyiniy wewtimi
Hezizinde, D2Q9 niwinin KOI0aHy apKblibl KYpamvis. Aevimoazel Kyvlc (KasepHa) mecminix ecebiHiy
Mblcanvl He2izinoe, PeliHonbOc canblibly ip mypii MoHOEPIHe CIUKec HCbLIOAMObIKUAPOblY npopuiboepi
anvinovl. DUGKS a0iciniy wewiminiy oypvicmoiebl manviman Jlammuc- boremyman 20iciniy (LBM)
wewimoepimen CanblcmulpblLIbin, ColKec epagurkmep anbiHobl.

Tyitin co30ep: ouckpemmi Oipvineatinanzan 2a3 Kunemuxanwlx cyroacsl 20ici (DUGKS) , Jlammuc-
Bonomyman menoeyi (LBE), akvipivl kenem 20ici, KybiCmagvl a2biM.

In this paper we, consider the discrete unified gas-kinetic scheme (DUGKS) for numerical modeling
of flows of various environments. When using DUGKS, the system equations is solved for the distribution
functions of large particles, from which, using Chapman — Enskog method able to recover accurately
the Navier — Stokes solutions in the macroscopic limit. Such macroscopic quantities as density, velocity,
pressure and temperature are approximately calculated through the values of the distribution functions.
Numerical solution based on the Boltzmann equation- BGK (Bhatnagar- Gross- Krook) applying D2Q9
model. In the research by way of example of the numerical simulation of a two-dimensional lid-driven
cavity flow problem. In lid driven cavity simulations, velocity profiles calculated by DUGKS at various
numbers of Reynold with different meshes are given. Comparisons with the results of DUGKS and well
known method LBM also are taken.

Key words: discrete unified gas-kinetic scheme (DUGKS), lattice Boltzmann equation(LBE), cavity
flow, finite-volume method, simulation.
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B cBs3u ¢ pocToM MOTpPeOHOCTH B MOACIMPOBAHWHM MHOTOMAacCUITAOHBIX TEYCHHH
KUJIKOCTH, YUCJIEHHbIE METO/bl, OCHOBaHHbIE Ha KMHETHYECKON TEOopHH, NMPUBIEKAIOT
Bce Oonbliee BHUMaHue. B mocieanne roasl ObUI0 pa3paboTaHO MHOKECTBO KHHETHYC-
CKHMX METO/IOB, TAKMX KaK METOJl pelIeTyaThIX ra30BbIX aBTOMATOB, METO/] PEIIETOYHBIX
ypaBHeHuit bonbimana (LBE)[4], meTox razosoit kuneruueckoii cxemsl (GKS), meTon
JUCKPETHOW YHU(PHUIIMPOBAHHOM ra3oBoii kunetndyeckoit cxembl (DUGKS), cpean koto-
peix metonsl LBE u DUGKS cnennansHo pazpa®oTaHbl Al BBIYUCIUTEIbHON THAPO-
nuHamuku (CFD).

JHuckpernas yanpunupoBannas razokuaerndeckas cxema (DUGKS) - ato HenaBHoO pas-
paboTaHHas1, KOHeYHO-00beMHast (hopMynupoBka ypaBHeHus1 bonbimana - BI'K (bxarHarap-
I'pocc-Kpyk)!. Ona coueraer B cebe mpeumylnecTBa ra3okuHeTuueckoi cxembl (GKS) u
meroza Jlatucca-bonsriimana (LBE) B pacimpennoii gynkiuun pacnpenenenust Makcera
U AMCKPETHOM KOHCEPBAaTUBHOM oreparope cronkHoBeHui. [lomymspaocts DUGKS 00bsic-
HSIETCS MPOCTOTON aJITOPUTMA M XOPOIIMM MOTEHIINAJIOM paclapasuieIBaHts.

Xotst metonsl LBE 1 GKS nmerot 0011yto cBsi3b ¢ ypaBHeHHueM bosbliMaHa, OHU HMEIOT
yeTkue pasinuus. Bo-nepBbix, LBE sBisieTcs KOHEUHO-PA3HOCTHOM CXEMOM € AMCKpPET-
HOU CKOPOCTBIO YAaCTHII B PETYJSIpHON pereTke, B To BpeMs kak GKS mpencrasmuser co-
0011 (hopMyTHUPOBKY KOHEUHOTO 00BbeMa B IPOCTPAHCTBE CKOPOCTEH HEMPEPHIBHBIX YACTHLI.
Bo-Bropeix, paBHOBecHOE pactpeseneHue B LBE sBnsieTcs npuOnmmkeHrneM K MaKCBeIIOB-
CKOMY paclpe/esieHHI0, OH IpeicTaBiIsieT co0oil paziokeHHe HU3KOTO TOpPSIKa BOKPYT
HYJIEBOI CKOpoCTH, U 1odToMy LBE orpaHnuumBaercs mo4Tv HECKUMAEMBIMU NOTOKAMU
pu MajioM ymciie Maxa; ¢ npyroii croponsl, GKS[6] ucnosnbs3yer noinHoe MakCBEIOBCKOE
pacpeneneHue B Ka4eCTBE COCTOSHUSL PABHOBECHS U, CIEN0BATENIBHO, CIIPABENIUBO IS
MOJICIMPOBAHUS C)KUMaeMmoro noroka. B-tperbux, LBE pemaer (mourn) Heckxumaemble
ypaBHeHus: HaBbe-CToKca HESBHBIM 00pa3oM, MOCPENCTBOM IMPAaBUIIBHOTO BBIOOpA IHUC-
KpPETHOTo Habopa CKOPOCTH M AMCKPETHBIX (YHKIMI paBHOBECHOTO PaCHpeiCiICHus], B TO
Bpems kak GKS pemaer ypaBHenus Hasbe-CTokca, SIBHO UCHONIB3Ysl HEMOCPEICTBEHHOE
paznoxenne YenmeHna-DHcKora.

HenasHo ObUM IpENNPUHATE HEKOTOPBIE YCHITHS U151 Pa3pabOTKU YHCIEHHBIX CXEM IS
MHOTOMACIITA0HBIX TIOTOKOB Ha OCHOBE KWHETHYECKHX MOJeNeHd (Hanmpumep, ypaBHEHHS
BonpiiMana WM ympoIlieHHBIX Mojiesiei). DTH KMHETHYECKHUE CXEMBI IBITAIOTCS obecre-
YUTh YHU(PUIUPOBAHHOE OMMCAHUE [TOTOKA B PA3IIMUHBIX PEKUMAX IMyTEM JAUCKPETU3AINH
OIHOTO M TOTO K€ KMHETHUECKOTO ypaBHEHUS, YTOObI N30ekKaTh TPYIHOCTEH THOPUIHBIX
MeTonoB. HenaBHO Obliia mpeaniokeHa AUCKpeTHasl YHU(PHUIMPOBAHHAS Fa30KWHETHYeCKast
cxema (DUGKS)™® npencrasnsiomas co0oii KOHEUHO OObEMHYIO JUCKPETU3AIMIO YpaB-
HeHus bonbsimana — bxarnarapa-I'pocca-Kpyka (BI'K). @ynknus pacnpeneieHus Ha UH-
tepdeiice stueiikn B DUGKS cTpoutcst U3 ycpeaqHeHUsT MO XapaKTepUCTHUECKON JIMHUH.
DTOT METOX SIBIISIETCS SIBHOW CXEMOM KOHEUHBIX 00BEMOB CO CBSI3bIO IIEPEHOCA YAaCTHIl U
CTOJIKHOBEHUI B OLICHKE II0TOKA HA I'PAaHULE Pa3jelia ssueek. B pesynsrare BpeMEeHHOH 1mar
METO/Ia HE OTPaHWYEeH BPEMEHEM CTOJKHOBEHMs yacTHUlbl. C U3MEHEHHEM COOTHOILIEHUS
MEX/y BPEMEHHBIM IIIarOM U BPEMEHEM CTOJKHOBEHMS YacCTHIl CXeMa IMPEJCTaBIsSET CO-
0ol acumnToTHUeCKUi coxpansifonii (AP) merox, rme Mcmoib3yeTcs Kak pa3ioKeHHe
UYenmena-OHckora s pemeHuss HaBbe-CTokca B KOHTUHYaJIbHOM pEeXHME, TaK U MeXa-
HU3M CBOOOHOTO TPAHCIIOPTa B Pa3pPEKEHHBIN MPeJIeNl MOKET ObITh TOYHO BOCCTAHOBJICH C
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TOYHOCTBIO BTOPOTO MOPsi/IKa KaK B IPOCTPAHCTBE, Tak U Bo BpeMenu. DUGKS - nneanuzu-
POBaHHBIM MyIbTUMACIITa0OHBIA METOJ JJISl BCeX MoieTield uncel noToka Kuyacena.

Haxonern, pacimmpsisi MakCBeJJIOBCKOE paclpesielieHne B psijl MOJIMHOMOB CKOPOCTH U
BbIOMpas noaxonsmue aquckpetnsie ckopoctd, DUGKS coxpanser cBou cBoiicTBa B onepa-
TOpE IUCKPETHOTO CTOJKHOBEHMS.

[Jannas pabora nocssiniena onucanuto meroga DUGKS, ocHoBaHHOTO Ha IPUMEHEHUH
pacuiernyieHus: TuepeHInaiIbHOro oneparopa, BXoasauiero B ypasHenue HaBre—Ctokca,
Y UJiee MTHOBEHHOW MaKcBesun3anuu QyHKIui pacnpeneneHus. DhpekTuBHOCTh JaHHOTO
MeToJa 10 cpaBHEHUIO ¢ MetoaoM LBM noka3aHa npu peleHn U3BECTHOM TECTOBOM 3a-
Jlauyu O TeYEHUH B KaBEpHE .

IMocTanoBka 3agaun. [Ipu perieHnn 3a1aun 0 TEUCHUU B KaBepHE B KadecTBe L Oynem
paccMmarpuBaTh JJIMHY KaBEPHBI, a B KaYe€CTBE V, U — CKOPOCTh TOPU30HTAIBHOIO MOTOKA
BJI0JIb BEpXHEH IpaHULbl (PUCYHOK]).
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o

u=v=0

Pucynok 1 —I'eomerpus pacdeTHOI 001acTy B 3aj1a4€ O KaBepHE CO CBOOOIHOI MMOBEPXHOCTHIO

s perieHust paccMaTpuBacMoM 3a1a4 UCTIONB3YIOTCS CIECAYIOIINE YPABHEHUS:

Kak n3BectHO u3 Kypca ruapoauHamuk [20], OMHUM U3 CIOCOOOB OMUCAHHMS JBYKCHUS
HBIOTOHOBCKOM BSI3KOM >KUIKOCTH SIBIISIETCSL cucteMa ypaBHeHui HaBbe—Crokca. Jta cucre-
Ma T03BOJISIET OMPENCIUTD IUIOTHOCTh U CKOPOCTD KUAKOCTH B KaXKIOM TOUKE IMIPOCTPAHCTBA
B KaX/IbIil MOMCHT BPEMEHHU B 3aBUCUMOCTHU OT HAYaJbHBIX U TPAHUYHBIX YCIOBUN

08 [+ = 1 == -
=2+ (V) F=-=(VP+uAS+F), AS=0 (1)
ot 0

v=u/p

[pyroii cnoco0 onucanus ABMKEHUS )KUAKOCTH — ypaBHeHHe bonbimana [11, 13]. Ono
OIMCBIBACT 3BOJIOLMIO BO BpeMEHHU (YHKLMH paclpeesieHHs MIIOTHOCTH BEPOSITHOCTH (B
JanpHelmeM OyaeM Ha3bIBaTh ee¢ (yHKIHMEH pacripenesieHus ), KoTopas, B CBOIO O4epe/b,
SBIsIeTCST (PYHKIMEH KOOPIUHATBI, UMITYJIbCa U BPEMEHH, T. €. f = f(x, &, 1).
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OyHKIMS pacHpeneIeHUs] HOPMUPYETCs COIVIACHO CIIEAYIOILEMY YCIOBHIO:

[ O
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mVEIIm gﬂuvg )
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B namreii paboTte MeTo/ peleTouHbIX ypaBHeHNH bonbliMaHa paccMaTpuBaeTcs Ha IpH-
Mepe JIByMEPHBIX U30TEPMUUYECKUX TEUEHUN HECKUMAEMOU BA3KOW HbIOTOHOBCKOM JKHJIKO-
ctu. Jlnst MomenupoBaHus MOMOOHBIX TEUEHHUH YIOOHO HMCIIOJIL30BaTh MOJIEIbh CKOPOCTEH
D2Q9 (Pucynox 2).

Pucynox 2 — Cxema HampasieHuil ckopocteil B monenu D2Q9

ITyTeM AMCKpETHU3AIMH TPOCTPAHCTBA CKOPOCTEH W UCIOIB30BaHUS KBAAPATYPHI
Tlaycca—DpMuTa MOXKHO TMOJYYUTh TUCKPETHYIO PAaBHOBECHYIO (DYHKIMIO pacrpeaesc-
Hus [5-7]
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Cxema BB (bounce back) — 310 00s14HO HcTionb3yeMoe rpanndnoe ycnosue B DUGKS,
MPEATNOoararomiee, YTo CKOPOCTh YACTUIBI OYAET MPOCTO U3MEHSTHLCS MPH YAape O CTCHKY



Camenosa b. A. u dp. Memoo ouckpemHou yHuGuyUpo8anHou 2a30601 KUHEMU4ecKoll cxemol ... 57

[12]. s gacTuil, MOKUIAIONIUX CTEHKY, KOTOpas pacloyioKeHa Ha TPaHUIle pasaena sueek
X, yHKIMYU pacrpeenenust MoryT ObITh onpenenensl [9-10]

f (%, &, t4h)= f(x, - &,t+h)+2oW, é;”TW £n<0

Yucnennsiii Metoa. Aaroputv DUGKS. DUGKS sBisiercst MeT0/10M KOHEUHBIX 00b-
&MOB, TJIe JIJIl KOHBEKTHBHBIX YJICHOB C MTOMOIIBIO TPABUJI CPEIHUX TOYCK Oepercs MHTe-
rpaj rno o0bemy, a JUisi YWICHOB CTOJKHOBEHHIA UCTIONB3YETCS METOJ] TPATICIIUU

of
T 4eVE=0 4
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Wnrterpupys ypaBHenus (4) no oobemy |V i
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, HECHTP KOTOPOT'O PACIIOJIOKEH Ha X; OT 1mara
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Oo6HoBIsIeM 3HaYeHMs PYHKIWH pacripeneneHus. Terneps ypaBHeHue (4) MOXKHO Tiepe-
IUcaTh B BUJE

f (6)

1
fri=1) _%Ij':j : (7)
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n+=
2 -
st OMpEieNeHns NOToka F, ? nnrerpupyem ypasHeHHe BonbTiMaHa 10 XapakTepu
CTHYECKOH JTMHUH
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[lepenuceiBaeM ypaBHEHHE B SIBHYIO CXEMY M IOJydaeM HOBYIO (DYHKIIMIO pacrpejie-

JICHUS

fof_Ngo2tthy N e )

2 27 27

_ 2t £ h e
_27+hf+21+h (10)

-, 2r-h - 2h

T = f+ f

f 27+h 27+h (1

U3 ypasuennst (8) Boitekaer f (X, &t +h)= T (x, - &h,&t) | mostomy MoxkHO mepe-
mucars 5 (x, —&h, &t )= F7(x,,&t) - ého, , tae 0, = VE* (X, &t,) rpanent rparnus
AYEHKU MOXKET OBITh alllPOKCUMHUPOBAH JTMHEWHOW WHTEPIIOIAINEH

oo TS - T at) (12)

!
Al -
5 Xjs2 7 X;

f_+(xj+1’§'tn): f_+(xj1§'tn)+o-j+1(xj+1_xj) (13)

JHaiee, moncTaBnsiss OOHOBJICHHBIE 3HAYCHWS (PYHKIUH pacrpeneieHns, IMoydaeM
1
n+=
OKOHYATEIIFHOE YpaBHEHUE JJIS ONIPEICICHIS TTOTOKA Fj 2

f—+=2T_h_F+ 3h

f e
27+h 27+h (14)
.3 1-
=2 (15)

Pucynok 3 — ANTOpUTM peann3anuil TUCKPETHO YHU(PHUIIMPOBAHHON Ta30BON KHHETUIECKON CXEMBI
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[Tocne obHOBNeHH (QyHKUMH pacnpeneneHus] MoToKka HeoOXOAUMO MepecunTarb Ma-
KPOCKOIIMYECKUE MEPEMEHHBIE TUIOTHOCTH, CKOPOCTH KaK IEPBBIE JIBA MOMEHTA (yHKIIUH
pacrpeneneHus st kaxaoro ysna p=2f , pu=3%.& f~I .

Ha pucynke 3 npezacraBiieH moapoOHbIH alrOpUTM NPUMEHEHUS TUCKPETHO YHU(DHULIHU-
POBaHHOM ra30BOM KHHETUYECKON CXEMBI.

Pesyabrarel MmogeaupoBanus. [Ipumennm npeanoxenssiii Bapuant DUGKS k perme-
HUIO M3BECTHON TECTOBOM 3a/1aul BHIYMCIUTEIHLHON THAPOJUHAMUKH O TUIOCKOM T€UEHUHU
B KBaJ[paTHOM KaBepHe [14] 1 cpaBHUM pe3ynbTaThl pacueToOB C MOJYYEHHBIMHU C TIOMOIIbIO
LBM. Ilpu npoBeZicHWN pacyeToB 3a/aBajlUCh 3HAUCHHS TAKOTO KPUTEPHs MOAO0OMs, Kak
yucio PeliHonbaca

B xone MozpenupoBaHus MOTY4YeHbI rpaduKH PACTIPENENICHUSIX X - U )-KOMIIOHEHT CKO-
pOCTH BAOJb KaBepHBI IpY pa3NndHbIX yuciax PeitHonbaca Re. Ha puc. 4 npusenensl pe-
3yJbTaThl, NOJIYYEHHbIE TIPU MOJCIUPOBAHUU JJI1 KOMIIOHEHTa ckopoctH U, i KoMIo-
Henra ckopoctu V npu u, = 0.01, Nx x Ny = 1282, 256°, 512> u Re = 400,1000,5000 c
nomouipio Metoga DUGKS. ITo pesynsratam MoxxkHo yoenutbesi, uto metoq DUGKS xo-
POIIIO CUUTACT U MpH OOJIBIINX 3HAUCHUIX uncia PeitHonbiaca. Ha puc. 5 npuseieHs! pe-
3yabTaThl, cpaBHeHnEe Mexay MetogoM LBM n DUGKS. Bunno, uto npuBeseHHbIE HUXKE
rpauKi XOpOIIO COOTHOCSTCS € Pe3ybTaraMy, NOTy4eHHBIMH B yOIUKausx [2, 3]

a) 0)

Pucynok 4 — a) npoduns ckopoctr U; 6) mpodmirb ckopocTr V, OIyYeHHOH € TIOMOIIBIO METO/A
DUGKS mnpu paznmuunbix gncnax PeitHonbaca (Re = 400,1000)

04 04
U-lbm

U-lbm
V-bm
U-ducks -=-----
V-ducks ------

03

02

01

UM max
U max

02

03

04

05

0 02 04 06 08 1 12

0 02 04 06 08 1 12
WH fax

WH max

Pucynok 5 — a) npodumis CKOPOCTH, MTOTYyYESHHBIH ¢ omoInkio Metogaa LBM; 6) npodmib ckopocTH,
noydeHHsli ¢ nomoisio Merona DUGKS npu paznnussix uncnax Peitronsiaca (Re = 400,1000)
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3akarouenne. [lonmydyeHHble pe3ynabTaThl MO3BOJSAIOT MPUWTH K BBIBOAY, YTO METO[
DUGKS mis1 3aaun 0 TeueHHH B KaBepHE OKa3ajcs 0oJiee MpeInouTUTEIbHBIM U3-3a BO3-
MOYXHOCTH TIPOBEACHUS PACUETOB C OOJIBIINM 3HAYEHUEM IlIara 1o BPEMEHH, YTO TOBOPHUT O
€ro SKOHOMMYHOCTH M YIy4IIEeHHOH ycToitunBocTH 1o cpaBHeHHIo ¢ LBM. Kak yxe orme-
4aJIoCh, METOJI 0OJIee HAJICKHBIN 1 TOUHBIN, yeM MeToy] LBE, MoxeT ucmnonb30BaThCst mpu
OonbIIMX 3HaYCHUSX Re. B 3akioueHne OTMETHM, YTO C TOYKH 3peHHs dPPEKTUBHOCTH
DUGKS B uetsipe pa3za meqiennee, uem Mmetoqisl LBE B omepanusx ¢ miaBaromieit 3anston
(FLOP) Ha xaxj0M y3J1€ 10 1ary BpeMeHH U3-3a JONOJTHUTEILHOTO (PU3UUECKOTO MOJICIH-
poBaHuUs JUTsl OLleHKHU 1oToka. OJHAKO B Ka4yeCTBEe cXeMbl KoHeUHOTo oO0beMa DUGKS mo-
JKeT JIETKO UCTIO0Ib30BaTh HEOTHOPOJAHYIO CETKY. B pe3ynbrare HeoqHOPOAHASI CETKA MOXKET
OBITH CIPYNIIHPOBaHA B 00JacTh C OONBLIMM TpaJueHToM noToka. CienoBarenbHo, 3ddek-
tuBHOCTH DUGKS MOXeT ObITh 3HAYUTEIBHO yiIy4dIlleHa.
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ONTUYECKUE HEMPOHHBIE CETH KAK IEPCIIEKTUBHASI
KOMITIOHEHTA UHTEJVIEKTYAJIBHBIX TEJIEKOMMYHUKALIMOHHBIX
CUCTEM

Tokasano, 4mo co30anue ONMUYECKUx HeUpPOHHbIX cemell MOJCen CMAamb 6A4CHOU KOMNOHEHMO
UHMELTEKMY ANIbHbIX MENLEeKOMMYHUKAYUOHHBIX cucmeM. Takue cucmemvl AGIAI0MCs CLedyIowumM SManom
6 passumuy MeieKOMMYHUKAyuoHHot undycmpuu 6 yenom. Coz0anue onmuieckux HeupoHHbIX cemell,
obecneuusaroux 0OHOMOMEHMHYIO 00PABOMKY OOHOMEPHO2O MACCUBA OAHHLIX (OMOENbHOU CMpPOKU
ONMUYECK020 U306PAdICEeHs) mpebyem UCNONb3068AHUS O8YMEPHBIX ONMUYECKUX MPAHCNAPAHMO8. Dmo
omeeuaem Mmampuye 6eco8blx KO3 GUYUEHMO8 HeUPOHHOU Cemu, PUUYECKU PeanruszyemMol 8 8Uoe Onmi-
yeckoeo mpancnapanma. Obpabomka uHgopmayuu 6 OAHHOM Clyyde OCYUJeCMEISemcs 3a CYem Uuc-
NOIb306AHUS CUCTEMbL 3ePKATIbHBIX NIEMEHMO08, 06eCnedusarouux MyIbmunilekCUpo8anue OnmuiecKol
cmpoxu Ha mpancnapanm. Onepayusi A0OUMUBHO20 CYMMUPOBAHUS 00eCnedusaemcs 3a cuem nocmono-
140601l (POKYCUPOBKU pacnpedeieHus Noisl, co3046AeM020 6 NIOCKOCMU MPAHCNAPAHMA HA NPUEMHUKU
usnyuenus. Ilpeumywecmeo npeoiodcerHoll cxembl ONMU4ecKol HeUPOHHOU cemu O paHee U36eCnHbIX
COCmoum 6 mom, 4mo Mampuyd 8eco8blx KodI(DHUYUEeHMo8 0ONyCcKaem pe2yiuposKy 3a cuem UsMeHeHus
Koo huyuenma nponyckanus OMoOeIbHbIX YUACMKO8 MPAHCAAPAMA.

Kniouesvie cnoesa: meviponmnvie cemu, UHMELIEKNMYANbHbIE CUCTIEMbL C653U, METEKOMMYHUKAYUU,
MACCUBLL OAHHBIX, ONMUYECKUE lleMeHmbl, 06pabomka ungopmayuu.

Onmuxanvix HelpoHObl Hceninepoi Kypy UHMeNeKmyaiobl meleKOMMYHUKAYUSIBIK HCY e el Manbl30bl
KoMnoHenm 601y mymkinoicikopceminzeen. Ocvinoauidicylienep mymacmai aieanoamenekoMMyHUKAYUATbIK
damwimyovly Keneci KeseHi 6onvin maodwvinaovl. Bip enuemoi oepexmep Maccusin (ONmMuKaivlx OetiHeHiy
JHceKe JHCONbIH) Oip Me32in0iKk 6HOeyOl KAMMAamMAacyl3 ememin ONMuKAIblK HeUpoH dceninepin Kypy, eKi
onuemMoi ONMUKANLIK MPAHCHAPAHMmapovl nardaianyovl manan emeoi. byn onmuxanviy mpancna-
paum mypinoe (UUKAIbIK ICKe ACbIPbLIAMbIH HeUPOHOBIK JHCENIHIY caimar Kodpuyenmmepiniy ma-
mpuyacviHa scayan depedi. Byn dcagoaiioa aknapammol 6H0ey ONMUKATIBIK HCOLObI MPAHCHAPAHMKA
MYTbmMUnIekcupieyoi  Kammamacel3 ememin auHa dleMeHmmepi Jcyuecin  nauoanany ecebineH
Jrcyzeze acvlpvliadvl. AOOUmMuemi JHCUbIHMBIKIMAY ONEPayusicol MpaHCRApanmmyly JHCA3bIKMbIELIHOA
cayne KabwvirdasLlumapbina nada Ooramvli opic mapanybin 6a2anHoblK (QOKYPCUPOGKACHI DOUbIHILA
Kammamacwiz eminedi. Onmuxaivlk, HeUpOHObIK JHCENIHIY YCOIHbLIEAH CYA0ACLIHbIY MAHBIMAIObLIbIELIHAH
OYpbIH  apMBIKWbLILIELL  CATIMAK, KOIPDUYEeHMmepiniy Mampuyacsl MmMpaHcnapanmmoly JiceKeieceH
aymakmapwin omKizy Kopguyenminiy o3eepyi ecebinen pemmeyee aicon bepineoi.

Tyiiin co30ep: HeupoHOvIK diceninep, OAUNAHbICHbIY UHMEIeKMYanovl Jicelinepi, menekoMMYHUKA-
yusnap, oepekmep mMaccuemepi, ONMUKAILIK dNeMeHmmep, aknapammaol O4Oe).

Itis shown thatthe creation of optical neural networks can become an important component of intelligent
telecommunication systems. Such systems are the next step in the development of the telecommunications
industry as a whole. It is shown that the creation of optical neural networks that provide simultaneous
processing of a one-dimensional data array (a separate line of the optical image) requires the use of
two-dimensional optical transparencies. This corresponds to the matrix of weights of the neural network,
physically realized in the form of an optical transparency. This corresponds to the matrix of weights of
the neural network, physically realized in the form of an optical transparency. Information processing
in this case is carried out through the use of a system of mirror elements that ensure the multiplexing of
the optical line to the transparency. The operation of additive summation is ensured by the post-column
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focusing of the field distribution created in the plane of the transparency on the radiation receivers. The
advantage of the proposed optical neural network scheme from previously known ones is that the matrix of
weights allows adjustment by changing the transmittance of individual sections of the transport.

Key words: neural networks, intelligent communication systems, telecommunications, data sets,
optical elements, information processing.

B nacrosmee Bpemst akTHBHO pa3palaThIBAIOTCSl ONTUYECKHE CUCTEMBHI [1], KoTopbie
MOTYT OBITH MOJIOKEHBI B OCHOBY CPEACTB 00pabOTKH MH(OPMAIMK ONTHYECKUMH Cpel-
CTBaMH, B TOM YHCJI€ ¥ ONTUYECKUX HEHPOHHBIX CETeH. AKTYyaJlbHOCTh pa3padOTKU TaKUX
ceTel onpeAeisIeTcs B TOM YUCIIE U IPOTHO3UPYEMBIMU TPEHIAMHU Pa3BUTHSI CUCTEM CBSA3HU
[2]: BOBMOXHOCTH, OTKpbIBaOLIMecs Ojaronaps yBEeIMUYEHUIO 00beMa IeperaBacMoi MH-
(hopmanmm, 3aCTaBIAIOT MMOJTH30BATEIICH OPUEHTUPOBATLCS Ha Tiepenady BcE bomnee u 6omee
OospIIMX 00beMOB HH(pOPMAMU. DTO CO3AAET NPEANIOCHUIKY ISl AalbHEHIIEro yBenude-
HUsl 00bEMOB TepenaBaeMoil MH(OPMALUK, TaK KaK COOTBETCTBYIOILINE OXHIAHUS IOTpeE-
ourereil nenaroT 0oJiee COBEPIICHHBIE CHCTEMBI CBS3H 3aBEJIOMO BOCTPEeOOBaHHBIMH [2].

Knaccuueckoii minrocTpanueil 31ech sBISETCS CO31aHHE CUCTEM CBSI3U, KOTOPBIE CIIO-
COOHBI TIepeaBaTh OobIue 00BeMBbI BUIconHpopMalu. B yactHOCTH, peub HIET O CO3-
JaHuU CMapT(OHOB M COMYTCTBYIOLIETO MPOrpaMMHOrO O0ecleueHMs, HallpuMep, TaKuX
MecceHKepoB, Kak Viber m WhatsApp. Criemyronum marom sSBisieTcsl pa3padoTka CUCTEM
CBSI3U, KOTOpbIE MOTYT OBITh Ha3BaHbl MHTEIUIEKTYyanbHbIME [2]. [Tog HUMH OHUMAIOTCS
CHCTEMBI CBSI3H, KOTOpPbIE IIepeatoT HHGOPMALHIO, OT(QMIBTPOBAHHYIO 10 IPUHLUILY LIEH-
HOCTH JUJIsl KOHKPETHOTO MOTPEOUTEIISI.

CyTb MHTEIICKTYaJIbHBIX CHCTEM CBSI3M IIPOILE BCETO MOSCHUTH, PACCMaTpUBasi Iepeaa-
4y TOJIOCOBBIX cOo00IIeHu . [leliCTBUTENBHO, IPU THIIOBOH Mepesadye ToJI0COBOro coooIe-
HUSI OHO Tepenaércsi B TOM BUJE, B KOTOPOM (HUKCUPYIOTCS MPUEMHBIMH YCTPOWCTBAMU
(mepenmaércs HeoOpaboTanHas nHbopManus). Ecin ke HHTepec MPEICTaBIsIET TOIBKO TEK-
CTOBOE COZIEp’KaHHEe COOOIICHHsI, TO 00beM MepeaaBaeMoi HH(pOpMaluu MOXKET OBITh 3Ha-
YUTEJIBHO COKpAIlleH. A HMEHHO, ISITHMHUHYTHOE peyeBOe COOOIICHNE, KaK MTPAaBUIIO, 3aHH-
MaeT 00beM B HeCKOJIbKO Merabaiit. Eciu ske peueBoe cooOlieHue epeBecTH B TEKCT, JUIs
Yero MOJKHO HMCIIONIb30BaTh CHCTEMBI paclio3HaBaHUsl YCTHOW pedu, TO 00beM IepeaaBaec-
MO HH(pOPMALMU COKPATUTCS 0 HECKOJIbKUX Kino0aiT. CienyeT NpUHATh BO BHUMAaHUE,
YTO peYeBbIe COOOILICHHUSI COACPIKAT TAKKE AIMOLMOHAJBHBIE OTTEHKH U APYTYI0 HHQOP-
MaIMIo, KOTOpasi He MOXKET ObITh 0TOOpa)keHa HETOCPEICTBEHHO B TEKCTOBOM (hopmare.
[lepenaua MMEHHO TAKOTO POJia IMOIIMOHAIBHOMN COCTABIISIONIEH COOCTBEHHO U JIeNIaeT He-
MOCPENICTBEHHYIO Mepeaady ToJI0COBOI0 COOOIIECHHS PEAIOYTUTEIbHOM 110 CPABHEHHUIO C
€ro TeKCTOBBIM (JOPMATOM BO MHOTHX CITyJasX.

OnHako COBpEeMEHHOE COCTOSTHHE MCCIIEIOBAHMI B 00/1aCTH HEHPOHHBIX ceTeil [6] mo-
3BOJISIET C YBEPEHHOCTHIO IIPOTHO3UPOBATh, YTO CMBICJIOBBIE OTTEHKH, [1€PEAABACMbIC HH-
TOHAIIMOHHO, PABHO KaK AMOIMOHANIbHAsI OKPAcKa TOJIOCOBOTO COOOIIEHHUSI, TAKIKE MOTYT
OBITh TIpeoOpa3oBaHbl B Kyia Oojiee eMKHI (OopMaT U TepefaHbl ¢ OONBIION IKOHOMUEH
pecypca, KOTOPBIH TIPEICTaBISIET CO00M COBPEMEHHBIC CHCTEMBI CBSI3H.

[Ipu mepenave BuacomMH(OPMALMK COKpAILEHHE MEpeaaBaeMoro o0béMa MpencTaB-
JsieTes eule Oosiee Ba)KHOM 3ajadeii. B 0cOOEHHOCTH HAIISIAHBIM 3TO CTAaHOBHUTCS, €CIIH
paccMOTpeTh Takod MpHUMep, Kak Iepenada BUACOMH(OPMALIUK C KaMep CIICKEHHUs; COOT-
BETCTBYIOIIUE CHCTEMbI TaK)Ke OYpHO Pa3BUBAIOTCS B HacTosiiee BpeMs. O4eBHIHO, UTO B
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JAHHOM Cclly4ae IIeHHas HHPOpMaIHs CBs3aHa C TEMU CUTYalHsSIMH, KOTAA B MOJIE 3PSHHUS
KaMephbl CIICKEHHUS IPOUCXO/AT T€ WM MHBIE COOBITHS, oOpalaromue Ha ce0si BHUMaHHe.
[Nepenaua napOpMaK B HEOOpaOOTaHHOM BUAE, TO €CTh KaJIpOB C HEU3MEHHOW KapTHHON
MECTHOCTH, OUYEBUIHO, HE NIPE/ICTABIISICT HHTEPECA.

Takoro poga cooOpakeHHs 3aCTaBISIIOT O0paTUTh caMo€ MPHUCTAILHOE BHUMAaHUE Ha
pa3BUTHE ONTHYECKNX HEWPOHHBIX CETEH KaK y3JI0B MpeaBapUTeIbHON 00padoTKu nHpOp-
Malliu, KOTopast anee Oy[eT nepeaaBaThes 0 KaHallaM CBSI3U. YMECTHO MOTYEePKHYTh, YTO
TaKOW IMOJXOJ TOJIHOCTBIO COOTBETCTBYET CTPATETHH PAa3BUTHUSI CUCTEM HMCKYCCTBEHHOTO
unremiekra B PK, uznoxennoi B [3].

Onwucanue paboOTHI OTIEIBHOTO POPMaILHOTO HEHpOHa gaeTcst GopMynon

v =o(y L wX) (M

e Y, — nepeMeHHasi, ONUCHIBAIOIIAs COCTOSHUE BBIXOA j — TOTO HelipoHa ciiost, X, — nepe-
MEHHasl, OIIUCHIBAIOIIIAs COCTOAHUE [ — TOrO HEHPOHA CJIOA, W, — BECOBBIC K02 UINEHTEI,
0(X)— dynkius akruBanuu. @opmysia (1) sBiseTcss CTaHAAPTHOM U MPHUBEICHA 31€Ch IS
TOTO0, YTOOBI MOAYEPKHYTh CIEIYIONINE O0CTOSITENbCTRA.

Ecnu nmeeTcst COBOKYITHOCTh HEHPOHOB, MPOHYMEPOBAHHBIX OT 1 110 N, To TOrAa padoTa
OJJMHOYHOTO CIIOSl HEHPOHHOM ceTn OyJeT OMUCHIBATHCS MaTpulei, Kod(UureHTs KoTo-
pOH W, ; IEICTABIIAIOT co00# Beca KaxkJoro u3 HeMpoHOB. MOKHO CKa3aTbh, UYTO MPH pa-
00Te HEUPOHHOM ceTu Jie-(pakTo B3auMOJICHCTBYIOT JIBa MaccHBa JJaHHBIX. OJIMH MacCUB B
JIAaHHOM CJTy4ae sIBJISIETCS JINHEHHBIM (3TO — T€ JIOTHYECKUE UITU aHAJIOTOBbIE IIEPEMEHHBIE,
KOTOpBIE TIOAAIOTCA Ha BXO/bI HEHPOHOB), a APYTOi MACCUB JAHHBIX SIBJISETCS IByMEPHBIM,
OH COOTBETCTBYET MaTpHIle BECOBBIX KO3 YUIIEHTOB.

Onrtruyeckre HEHPOHHBIC CETH 00JaJal0T TeM MPEUMYIIECTBOM, YTO OHHM, M0 KpaiHen
Mepe, TEOPETHUECKH MTO3BOJISAIOT paboTaTh cpasy ¢ IByMEPHBIM MaCCHBOM JIaHHBIX, TO €CTh
¢ m300pakeHreM. MOKHO TMPEIUIOKUTh CPABHUTEIBHO MPOCTYIO CXEMY ONTHYECKOH Hei-
POHHOH ceTH, KoTopast OyzeT paboTarh ¢ OTHOMEPHBIM MaCCHBOM JaHHBIX (puc. 1).

Cxema, IpejicTaBlIeHHas Ha JaHHOM PUCYHKE, BKJII0oYaeT B ceOs IMHEHOe MHOXKECTBO
UCTOYHHKOB cBeTa (1), KOTOpbIe MPEACTaBISIFOT COOOH aHalor'M HEHPOHOB MEPBOTO CIIOS
HEHPOHHOH CETH WM aHAJIOTH Y3JI0B, TCHEPHUPYIOIINX epBUUHYI0 HH(opMaluto. Duznye-
CKM B JAHHOW CXeMe OHM IPEICTABISIOT COO0H HAOOP NCTOYHHUKOB CBETA, PACTIOIOKEHHBIX
BJI0JIb BEPTUKAJILHONW OCH Ha pPaBHOM PacCTOSHUU JPYT OT JpyTa.

IIpencraBnenHas cxema paboTaeT cieayroumM obpasoM. POoKyCHPYIONIHE IEMEHTHI
(2) cTposar n3o0pakeHre UCTOYHUKOB (1) B HEKOTOPOM TIIOCKOCTH, B KOTOPOH pacroiokeH
ontuyeckuit TpancnapaHT (3). TeM cambIM, JINHEHHOE MHOXKECTBO HCTOUHUKOB MCXOHOTO
CUrHasia mpeoOpasyercsl B JByMEPHOE, TaK KaK KaKIbIH (POKYCHPYIOIIUH IIEMEHT CTPOUT
N U300paKeHMsT UCXOTHOTO UCTOUYHHMKA CBETA, YTO MO3BOJISIET COOTHECTH MHOXKECTBO BXO/I-
HBIX CUTHAJIOB C IByMEPHBIM MHOKECTBOM BECOBBIX KOA(PPHUIIUEHTOB.

Tem caMbIM JJaHHAsI CHCTEMa BBITIOIHSET OMNEepaIiio B3BEIIEHHOIO CyMMHPOBAHHUS, OT-
Bevaromasi popmyioi (1).

@YHKINH, OTBEYAIOIIME ONEepaluy aJIMTUBHOTO CYMMMPOBAaHHUS B COOTBETCTBUM C
¢dopmynoit (1), 3mech BBINONHAET onTHYeckuid TpaHcmapadT (3). JlaHHBIA TpaHCmapaHT
MpEeACTaBISIET COOOH HEMPO3pauHbIi SKpaH, B KOTOPOM C/AEIaHbl OTBEPCTHS HITH UCTIONIB3Y-
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Pucynox 1 — Cxema onTHIeCKOi HEHPOHHOU CeTH (ITOKa3aH OTIACNIbHBIN CIIOi),
MpeIHa3HAYEHHOM! /17151 paOOThI ¢ OMHOMEPHBIM MAaCCHBOM JTaHHBIX.

I0TCSl MHBIE ONTUYECKUE DJIEMEHTBI, PETyINPYIONUE HHTEHCUBHOCTH curHaina. [locie npo-
XOXK/IeHUsI TpaHcnapaHTa (3) cBeT moctymnaeT Ha (OKyCHPYIOILIUE 3JIEMEHTHI (4), KOTOpbIe
BHOBb COOMpAET CBET, NOCTYNMHUBILHUI OT OTBEPCTHH B TPaHCIAPAaHTE, TAK YTO JABYMEPHBIN
MacCHB JIaHHBIX CHOBa KOHBEPTHPYETCS B OJHOMEPHBIA. DAKTUUECKN ITHU IJIEMEHTHI BbI-
MOJTHSIOT ONEepaluio, 00OpaTHYIO0 TOH ONepalyy, KOTOPYIO BBITOJIHSIOT 3JIEMEHTHI (2).

Takum 00pa3oM, CymIECTBYeT BO3MOXKHOCTh PEajiM30BaTh ONTHYECKYIO HEHPOHHYIO
CeTh, IPUUEM JIOCTATOYHO MPOCTHIMU cpecTBaMu. Ee MpenMyI1iecTBOM ABISETCS BO3ZMOXK-
HOCTb MapauIeibHOM 00pabOTKH MaccuBa JaHHBIX, TO €CTh OTAEIBHBIX PEaIbHBIX ONTHYE-
cKkux nzoOpaxenuil. JlanpHeiinee pa3BUTHE TAKKX CHCTEM LI€JIECO00Pa3HO OCYIIECTBIAThH
B COOTBETCTBUU CO CTpaTe€rueil pa3BUTUS CUCTEM HCKYCCTBEHHOT'O MHTEIUIEKTA, LieJeHa-
MpaBJiIeHHO pa3paboTanHol B nHTepecax Pecnybnuku Kazaxcran [3]. B wactHOCTH, TTpen-
CTaBJIAET UHTEPEC HETOCPEICTBEHHOE MCIOIB30BAHNE ONTHUECKUX HEMPOHHBIX CeTel s
MEPBUYHON 00pabOTKH MHPOPMALMH B MHTEIUICKTYAIbHBIX TEJIEKOMMYHHKALIMOHHBIX CH-
CTEMax.

JIMTEPATYPA

1 IMaBmoB A.B. Anredpa @ypbe-ayallbHBIX ONEpalnnii: JIOTHKa ¢ HCKIToueHneM //MIcKyccTBeH-
HBII UHTEJUIEKT U NpuHsatue pemenuit. — 2012. — Ne. 3. — C. 26-38.

2 CynetimenoB 1.9., Burynéra E.C. [IponeromeHs! k 001Iei TECOPHH pa3BUTHS TEICKOMMYHHKA-
nuonHoi uHIycTprn (2018). Bectruk AVDC Ned(4) (43), 133-142.

3 Kamumonmaes M.H., [Tak U.T., Myn I'.A., Bakupos A.C., baiimakbaesa C.T. MckyccTBeHHBIH
MHTEJJIEKT KaK JpaiiBep YeTBEPTON TEXHOJIOTHYECKOH peBomomy // YueOHoe mocodue. - AIMaThl:
Atamypa, 2018. 313 c.



ArPONPOMBbBILWLJIEHHOCTb

VK 664.798.3:664.64

K. C. AJIHMKYJIOB, I E. .KYMA/TUEBA, Y. K. CAIIAPOBA,
A. A. AMAHTAEBA, K. T. ILIAY/IHEBA

TOO «Kaszaxckuili HayuHO-Ucciedo8amensCKull UHCMUmym nepepadamsoiéarouyeli
U NUWEBOLL NPOMBIULTEHHOCTIU

OCOBEHHOCTHU IPUMEHEHUA IMTPOAYKTOB IEPEPABOTKH
MACJIMYHBIX KYJIBTYP B XJIEBOITEKAPHOM ITPOMBIIIJIEHHOCTH

IIpedcmagnensi pe3ynbmamul UCCIE008AHUS NO NPUMEHEHUIO NPOOYKIMOE NepepadomKu MACIUIHbIX K)Jb-
myp. H3yueno enusnue ucnonb306anus npooykmos nepepadomku MAcIudHbIX KVIbmyp — JbHAHO20 JHCMbIXA 8
Konuyecmee 3,5,7% om Maccul RUEHUYHOU MYKU HA (husuyecKue ceoucmea mecma u Kavecmeo xieod.

Ilo pesynbmamam npogeoeHHvIX UCCAe008AHUL ONMUMATLHLIM 8APUAHINOM GHECEHUs. TbHAHO20
JHCMbIXA 8 potcano-nuleHuynbll xneb asnsemces 3%. Taxum o6pazom, kayecmeo 20moeol nPOOyKyuu cy-
wecmeenHo noguluaemcs npu 6gedeHuy 3% IbHAHO20 HCMBIXA YIVHUIAEMCsl ROPUCTIOCTb MAKULLA, YO
n0360151eM PEeKOMEeHO08aMb JbHAHOU HCMBIX 0151 NPOUIBOOCTNEA PAHCAHO-NUIEHUYHO2O0 Xe0a.

Knrwouegvie cnosa: macinuunvie Kyivmypul, IbHAHOU HCMBIX, QUIUKO-XUMUYECKUE NOKA3AMENU, 0ped-
HoJlenmu4ecKue noKasame.

Onoenzen mailnvl 0aKbLIOAPObIH OHIMOEPIH NAUOANAHY DOULIHULA 3ePMMe) HIMUNCELEPIH YCIHAObL.
Maiiner 0akpiidapovl Katima 6HOey OHIMOEPIH KONOAHy - KAMbIPOblY (QU3UKABIK Kacuemmepi MeH
HAHHBIY CAaNAcbiHA 3612bIP KANOLIZLIHGIY YHIMARLIH 3epmmey Jcyp2i3inoi. Hannviy canacvl meHn Kamulpobly
Qusukanvik Kacuemmepine Kaima eyoen2eH Maiibl OaKbliOAPObIH- 3bleblp KANLObIZbIHbIY YHMAEbIH YHHbLH
arcannsl carmazel bouviHwa 3,5,7% menuiepinoe nadanianyst sepmmeinoi.

3epmmey namuoiceci 6ouvinua, 6udail yrvina 3% 3v1261p KAIOLIKMAPLIHLIY YHMALLIH eHSI3Y OHMAIbL
Hycka Oonvin mabwvinaowl. Ocvliavuia, OatiblH OHIMHIK canacvl, 3% 3vbleblp KAlObIZbIHbIY YHMASbIH
eneizeende, Oy aumMapavIKmMail JHcacan2an OHIMHIY KeyeKmicin scakcapmaobsl jcane Kapa o6uoail HaHbiH
OHOIPY YULIH 3b18bIP KANObIRbIHbIH YHMARLIH YCbIHYEA MYMKIHOIK Oepeoi.

Tyiiin co30ep: maiinvl 0aKbLIOAP, 3bI26IP KANObIZLIHBIY YHMARLL, QUIUKA-XUMUSLLIK KOpCemKiumep,
OP2aAHONEeNMUKANLIK CUNAMMAMANAPDL.

Results of the research on application of products of oil-bearing crops processing are presented. Influ-
ence use of the product of oil-bearing crops processing — linen cake on physical properties of the test and
quality of bread is studied. Influence use of products of oil-bearing crops processing — linen cake in num-
ber of 3, 5, 7% of the wheat flour mass on physical properties of the test and quality of bread is studied.

By results of the conducted researches an optimal variant of an importation of linen cake in rye white bread
are 3%. Thus, the quality of finished production significantly increases at introduction of 3% of linen cake, the
porosity of a crumb also improves that allows to recommend linen cake for production of rye white bread.

Key words: oil-bearing crops, linen cake, physical and chemical indicators, organoleptic indicators



66 Becmnux Hayuonanvhoii unsceneprou akademuu Pecnyonruxu Kazaxcman. 2019. Ne 2 (72)

Bgenenne. CoBpeMeHHbIE TEHACHIIMU (POPMHUPOBAHUS 310POBOTO pAllMOHA MUTAHUS TUK-
TYIOT HEOOXOAMMOCTH CO3/IaHHsI HOBBIX IPOILYKTOB C MOBBILICHHOH OMOIOTHYECKON U (PU3HO-
JIOTUYECKOM LEHHOCTHI0. Mcxons U3 yuera BO3MOKHOCTEH BBIOOpA, CYLIECTBEHHBIMH (haK-
TOpaMu MPUBJIEYEHUS] BHUMAHUS MOTpEeOUTENeH ABISIIOTCS YIydIlleHHe BKYCOBBIX U JPYTHX
MOTPEOUTENHCKUX CBOMCTB M3MACTHIM, a TakKe MOBBIIICHHE UX KauecTBa [1]. B mocneanue
JECATHIICTHUSI B TUTaHUK HACEJICHUs OTMEYaeTCsl Ae(DUIUT MOTHOLUEHHBIX OSITKOB, MUHEPaITh-
HBIX BEIECTB M BUTAMHHOB, MTOJMHEHACHIILICHHBIX YKUPHBIX KUCIIOT, 0OCOOCHHO -3, MUIle-
BBIX BOJIOKOH, aHTHOKCHJIAHTOB, OTJICJILHBIX OJIMTOCaXapuIoB. bosbiiol nmpodiaeMoit Takxke
SIBIISIETCST KOPPEKIIUS JKUPHO- KHUCIOTHOTO COCTaBa YKUPOBBIX KOMITIOHEHTOB MUIIH [2].

X1e0 u xJ1e000yI0UHbIE U3/CITUS] — MPOYKTBI MAaCCOBOTO MOTPEOICHHS — COCTABIISIOT
3HAUUTEIIBHYIO JJOJIO B MMTAaHUU Ka3axcTaHLeB. B accopTuMenTe Xae000yaI0UHBIX N3ACTHIA
B Kazaxcrane Gonblmii ynenbHbIH BEC 3aHUMAIOT BHBI IPOAYKLUH U3 MIICHUYHOW MYKH,
YTO SIBJIAETCS HEYJJOBJIETBOPUTEILHBIM C TOUKU 3PEHUS 3[J0POBOTO MUTAHUS.

[Ipu paspaborke xjaeO00YIOUHBIX M3/ICIHI MOBBIIICHHON MUIICBON IICHHOCTH B Ka-
YeCTBE MCTOYHHMKA DCCEHLHMAIBHBIX MaKpO- U MHUKPOHYTPHUEHTOB HMCIONB3YIOT (PYHKIIHO-
HaJbHBIE MHIPEAMEHTHl PAa3IMYHBIX BHJOB, 3a4acTyI0 HETPaJUIMOHHBIX JJIs XjeOoreye-
Hus [3,4,5]. K HUM MOXXHO OTHECTH JIbHSHOM KMBIX — IPOAYKT MepepadoTKH MaCIHYHbBIX
KyJBTYyp, NOTy4YaeMblil TIOcIe U3BJICUEHHsI Macia U3 CEMSH JIbHA ITyTeM SKCTPYAUPOBAHHUS.
ConyTCTBYIOUUM MPOAYKTOM B IMTPOU3BOJICTBE JILHAHOTO Maciia SIBISIETCS AKMBIX, CIIPOC Ha
KOTOPBIN MPAKTUYECKH HEOTPAaHUUEH HE TOJIBKO B Cpe/lHe-, HO U B JIOJITOCPOYHON MepCIeK-
THBE [6,7].

VYuaensimu TOO «Kazaxckoro Hay4HO-HMCCIIENOBATENBCKOTO WHCTUTYTa TepepadaTbl-
BaIOIICH W MUILEBON MPOMBIIUICHHOCTH» MCCIENI0BAHO BIUSHHUE MIPOIYKTOB TepepaboTKu
MaCJIMYHBIX KYJIBTYp Ha (PU3UKO-XUMHUYECKHE, OPTaHOJICNTHUSCKUE MOKA3aTesld PKaHO-
MIIEHUYHOT'0 TeCTa, a TAK)KE Ha KAY€CTBO T'OTOBBIX MTPOAYKTOB.

Lenpio HacTosimiel pabOTHI SBISETCS W3YUYCHUE BIHMSIHUS MCIONB30BaHUS MPOAYKTA
nepepadOTKH MAcIMYHBIX KYJIBTYp — JIBHSHOTO JKMbIXa Ha (PU3MUECKUE CBOWCTBA TECTa M
KauecTBoO XxJjeoa.

O0beKThI M METOIBI Hece0BaHMii. B kauecTBe 0OBEKTOB HCCIIEIOBAHHS UCTIONB30-
BaJIM PYKAHO-TIIICHUYHBIN X110, TbHSIHON JKMBIX.

OKclepruMeHTalbHbIE HMCCIEI0BaHUS TPOBOJMWIM C IOMOUIBIO HIKENPHUBEIEHHBIX
COBPEMEHHBIX METOJIOB, TO3BOJISIOIIMX HAa OCHOBE KOMIUIEKCA IMOKa3aTeied MOIy4YuTb
XapaKTEePUCTUKY ChIPbs, TOTOBOI'O MPOIYKTA:

— omnpenenenue BinaxHoctd Mmyku o 'OCTy 9404-88;

— ompenenenue kucnoTHoctd Myku o 'OCTy 27493-87;

— onpezaeneHue (PU3MKO-XMMHUYECKUX IOKa3arened monypadpuKkaToB MpPOBEICHBI
COIVIACHO OOIIETPUHSTHIM METOANKAM;

— omnpenenenue nopucroctu npoBoAAT o 'OCTy 5669 - 96.

— ompeJiesieHHe TUTPYEMOM KUCIOTHOCTH XJie0a CTaHIapTHBIM METOJIOM MPOBOASAT I10
I'OCTy 5670-96;

— olIpe/ieNIieHre yIenbHOT0 00beMa Xjie0a v BBIXO/1a [0 METOIMKE, puBeeHHON B « Tex-
HOXMMHYECKOM KOHTpOJIE XJieOGomekapHoro npou3BoacTBa» aBropoB KopstukuHoit C.f. u
bepesunoii H.A.

— aHaJIM3 Ka4decTBa ChIphs, opraHoientudeckas onenka — no 'OCTy 27558-87.
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Pe3ynbTarhl M ux o6cyxnenue. VccnenoBanus IpOBOIUINCH B JTa0OPAaTOPHBIX YCIIO-
BusAx TOO «Kazaxckuii HayqHO-HMCCIe10BaTeIbCKII HHCTUTYT TiepepalaThIBatoIel U M-
IIEBOM MPOMBIIIIIEHHOCTH.

s mpoBenieHnst HCcIeIOBaHUN OBLT MCIIONBE30BaH MPOAYKT MepepaboTKH MaCITUIHBIX
KYJIBTYp — JBHSHOH KMBIX B TIPOM3BOJICTBE PIKaHO-IIIIICHUYHOTO XJie0a.

W3yunnu BIMSHUE KMCIIOJIB30BAHUS TPOIYKTOB TMEepepadOTKH MACIUYHBIX KYIBTYp —
JHHSHOTO KMBIXa B KonuuecTse 3,5,7% OoT Macchl NILIEHUYHOH MyKH Ha (ru3ndecKue CBOK-
CTBa TECTa U Ka4eCTBO XJieba.

KonuTpons — pkano-mmueHngHbIH Xi1e0 (40:60), BhITIeKaeMbId M0 CTaHAAPTHOW TEXHO-
norun. OnbIT 1 — pKaHO-TIIIEHHYHOE TecTo ¢ fo0aBieHneM 3% JIbHSHOTO KMBIXa OT Mac-
CBI MIIEHUYHOW MyKH; OTBIT 2 — pXKAHO-MIIIEHUYHOE TECTO ¢ Jo0aBiIeHneM 5% JIbHIHOTO
JKMBIXa OT MacChl MIICHUYHON MyKH; OTBIT 3 — PIKaHO-MIIIICHUYHOE TECTO ¢ JI0OaBICHUEM
7% NBHSIHOTO )MbIXa OT MAaCChI MIIICHUYHON MyKH. VcciienoBanu (PU3UKO-XMMHUYCECKUE 110~
Ka3aTesy PKaHO-MIIIEHUIHOTO TECTA C UCTIOIh30BAaHNUEM JILHSHOTO JKMbBIXa M KOHTPOJIBHOTO
BapuaHTa (Tabnmma 1).

Tabnuya 1 — Pu3nKo-XUMHUYECKHE TIOKA3aTEIH OMBITHBIX 00Pa3lloB PrKaHO-MIIIEHUYHOTO TeCTa

HaumenoBanne npoaykra / BapuanTe! onbiTa
TIoKasaTe/in kaqecTsa KonTpons OmprT 1 OmnpIT 2 OmpiT 3
Tecto
[TponomKUTeNIbHOCTh OPOKEHHMS, MUH 180 180 180 180
Temmeparypa, °C 30 30 30 30
Brnaxuocts, % 44 44 44 44
Kucnornocts, rpan 3,6 4,6 4,8 4,8
AKTUBHas KHCIOTHOCTH pH, ex. mpubdopa 5,93 5,42 5,33 5,40

[To pHU3MKO-XUMHUYECKUM MOKA3aTeIIsIM PIKAHO-TIIICHUYHOTO TECTa OINBITHBIX BapHUaH-
TOB BHUJIHO, YTO KHCIIOTHOCTH IOBBIMIAETCS B OMBITHBIX OOpasrax 1Mo CPaBHEHUIO C KOH-
TPOJIBHBIM BapUaHTOM cOOTBeTCTBEHHO Ha 1,0; 1,2; u 1,2 rpan.

HWccnenoBanu opranonenTudeckue u PU3MKO-XUMUIECKIE CBOHCTBA TOTOBBIX XJI1€000y-
JIOYHBIX MTPOAYKTOB C JI0OABICHHEM JIBHSIHOTO KMbIxa (Ta0iuIib! 2,3).

Taonuya 2 — OpraHoJenTHICCKHE TIOKA3aTEeNTN TOTOBBIX XJI€000YIOTHBIX H3IEIHH C
HCTIONB30BaHIEM OTXOHOB MePepaOdOTKH MACIUIHBIX KYIBTYp (JIBHSHOM KMBIX )

HaumenoBanue
MPOIYKTa /TIOKa-
3aTeny KauyecTBa

1 2 3 4 5

OpraHonenTuieckas orneHka

OnbITHBIE 00PA3ITHI
OmsT 2

KonTpons OmnmiT 1 OmnpiT 3

®opma

[IpaBunbHas, no-
BEPXHOCTBH IMIajl-
Kasi, 0e3 TpeIuH

[IpaBunbHas, no-
BEPXHOCTb TIaJ-
Kast, 0e3 TpeIH

[IpaBunbHas, no-
BEPXHOCTBH IMIaJl-
Kasi, 0e3 TpeIuH

[IpaBuibHas, mo-
BEPXHOCTb [V1a]1-
Kasi, 0e3 TPeIH
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Oxonuanue mabauyol 2

1 2 3 4 5
Cocrosame no- | Cemiio- Cgemiio- TemHo- TemHo-
BEPXHOCTH: KOPUYHEBBIN KOpUYHEBBIN KOPUYHEBBIN KOpUYHEBBIN
3amax CBOWCTBEHHBIN Kucnosarerii, Kucnosarsrii, Kucnosarsrii,

JTaHHOMY BUIY OILlYILAETCs IPU- | OLLYILAETCs IPH-
xyeba BKyC Maclna BKyC Maclna
ITopucrtocth paBHOMEpHas Hepasnomepnasi, | HepaBnomepnast | HepaBHomepHas
TOHKOCTEHHAs
Bkyc CBoiicTBEHHBII X71eOHBIH, COOT- | XJIeOHBIIH XJICOHBIH
JIAHHOMY BULY BETCTBYET 1aHHO-
xJieda MY U3JETUI0
CocTrosiHue 2JIACTUYHBIN, 3JIaCTUYHBIN, AIIACTUYHBIN, IPU | AIACTUYHBIH,
MsAKUIIa HJ'IOTHLIﬁ, KpEMOBATO- Ppa3’KEeBbIBAHNHU IIpU pa3KEBbIBa-
KpeMOoBaro- CBETJIBbII OIIYIIAETCS XPYCT | HUU OLTYLIAETCSI
CBETJIbII Y IPUBKYC Macia | XpycT U MPUBKYC
Macia

Taonuya 3 — PU3NKO-XUMHUYECKHAE CBOHCTBA TECTA U TOTOBBIX XJI€000YIOTHBIX H3IETHI
C UCTIOIB30BaHUEM OTXOJOB IIEPEPAOOTKU MACINYHBIX KYJIBTYp (JIbHSAHOH )KMBIX)

HaumenoBanwue npojykra / OmnbrTHbIC 00pa3LBI
ITOKa3aTCIIN Ka1eCTBa Kountpons Omnpit 1 OmnbIT 2 OmnsIT 3

Vnenoueiii 006eM, Mi1/100 T 1000 1150 1100 1000
ITopucrocts, % 68,8 61,1 65,5 65,2
Bnaxnocts, % 3,3 3,1 2.8 2.9
Kucnornocts, rpaa 4.4 4 4,8 4.8
AKTUBHAsI KHCJIOTHOCTb, €/I. Ipudopa 5,24 5,23 5,33 5,35
[Tpumeuanue: OnbIT 1 — pikaHO-NIIEHUYHBIN XJ1€0 ¢ 1o0aBieHueM 3% JBbHSHOTO KMbIXa OT Mac-
CBI MIICHUYHOW MyKH; OTBIT 2 — prKaHO-IIIICHUYHBIN XJ1e0 ¢ 100aBIcHuEM 5% JTBHIHOTO KMBbIXa
OT Macchl MIIEHNYHOH MyKkn; ONBIT 3 — prKaHO-NIICHNYHBIN XJ1e0 ¢ 1o0asiaenueM 7% JIbHIHOTO
JKMBIXa OT MacChl IIIEHIYHON MYKH

[To opraHoeNTHYSCKUM ITOKA3aTEIIsIM C/ICTIaHbl CJICAYIOINE BHIBOIbI:

KoHTposib: xJ1ed paHO-MIIEHUYHbIN — opMa ITpaBHiIbHAS, dJacTU4Hast, 0€3 TPEIIHH,
[MOBEPXHOCTD IVIaJIKas, MSIKHUII TUIOTHBIM, TOPUCTOCTh HEPABHOMEPHAs!, MEJIKasi; BKYC IIPHU-
SITHBIN, XJICOHBIN HEKUCIIBIN; IIBET CBETIO-KOPUIHEBBIM.

OmbIT 1 — pxaHO-TIIIIEHUIHBIN XJ1€0 ¢ JobaBieHneM 3% JIBHSIHOTO XMbIXa: (popma mpa-
BUJIbHAsI, 0€3 TPELIUH U ITOIPHIBOB, IOBEPXHOCTH I1a]1Kasi, 0€3 MOAPHIBOB, MAKHII AJIACTHY-
HBII, KPEMOBATO-CBET/IbIN, HOPUCTOCTh HEPABHOMEPHASI, TOHKOCTEHHAS; HA BKYC- XJICOHBIH,
XapaKTEPHBIA JTaHHOMY BUY U3/CJIHs, 3aMax KUCIOBAThIN, [IBET CBETIO-KPEMOBBIH.

OMBIT 2 — pKaHO-TIIIICHUIHBIN XJ1e0 ¢ Jo0aBieHneM 5% JIBHSIHOTO XMbIXa: (popma mpa-
BUJIbHASI, TIOBEPXHOCTh O3 TPEIIMH, TEMHO-KOPUYHEBAs, IOPUCTOCTh HEPABHOMEPHAS, Msi-
KHII 3JIaCTUYHBIN, 3aAMHUHAETCS, 3aI1ax KUCJIOBATHIM, OLLYIIACTCS IPUBKYC Macia.
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OnbIT 3 — pKaHO-MIICHUYHBIA XJIeO ¢ go0aBieHueM 7% JIBHSHOTO XMbIxa: (Gopma
MpaBUJIbHAS, TIOBEPXHOCTh HEPOBHAS, C MEIKUMHU TPEIIMHAMU, TTIOPUCTOCTh HEPABHOMED-
Hasl, TPUBKYC KUCJIOBATHIM, 3amaxX KHUCIbIM, 3aMUHACTCS, OLIYIIAETCI XPYCT, IIBET TEMHO-
KOPUYHEBBIN.

AHanu3 JaHHbBIX, IPUBEICHHBIX B TAOIUIIE 3, TPy BHECEHUH 3,5 U 7% JIBHSIHOTO KMbIXa
OT Macchl MIIEHUYHOW MYKH HAOIIOAANIOCh YBEIMUCHUE YIEIbHOTO 00beMa Xjieba COOTBET-
ctBeHHO Ha 15; 10; 0 %, mopuctocTts ymensinuiace 11,8; 4,8; 5,2%, akTuBHas KUCTOTHOCTh
noHmkaercst npu BHeceHuu 3% Ha 0,2; yBenuuuBaeTcsa npu BHeceHUH 5 u 7% COOTBET-
ctBeHHo Ha 1,7; 2,1% exn. mpubopa, TUTpyeMasi KHCJIOTHOCTb IPH BHECEHHUHU 3% CHIKAEeTCs
Ha 0,4 rpan, a nmpu BHeceHuu S n7% yBenuuupaercs Ha 0,4 Tpaj., BTAKHOCTh YMEHBIIACTCS
npu BHecenuu 3,5 u 7% coorerctBerHo Ha 0,2; 0,5 u 0,4% .

3akuiouenue. V3ydyeHo UCTIONb30BaHUE MPOLYKTOB NEepepabOTKH MaCIHYHBIX KYJIBTYP
B XJICOOIICUCHUH, BIIMSHUE UCIIOIB30BaHUS IPOIyKTa MEPEPadOTKUA MACIUYHBIX KYJIBTYp —
JILHSTHOTO JKMbIXa Ha (DU3MUYECKUE CBOWCTBA TECTa U KA4eCTBO XJieha.

W3yunnu BIUSTHUE KMCIIOJNB30BaHUS MPOJYKTOB MEPEPaOOTKU MACIUYHBIX KYIBTYp —
JHHSHOTO JKMBIXa B KonuuecTse 3,5,7% oT Macchl NILIEHUYHOH MyKH Ha (pru3ndecKkue CBOM-
CTBa TECTa U Ka4ecTBO XJieba.

[To pe3ynbprataM MPOBENCHHBIX HCCICAOBAHUM ONTHMAIbHBIM BAapHAHTOM BHECCHHS
JILHSTHOTO JKMbIXa B PXKaHO-TIIIEHUYHBIN XJ1e0 sBisieTcs 3%. Takum oOpa3om, Ka4yecTBO To-
TOBOM MPOAYKIIUU CYIIECTBEHHO MOBBIIIACTCS MpU BBeICHUU 3% JIBHIHOTO JKMbIXa, TaK-
K€ yAyUIIaeTcsl MOPUCTOCTh MSKHIIA, YTO IMO3BOJISIET PEKOMEHIOBATh JIHHSIHOM JKMBIX JIJIS
MIPOM3BOICTBA PIKAHO-TILIEHUYHOTO XJie0a.
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TOO «Kaszaxckuil Hay¥HO-UCC1e008amMenbCKULL UHCMUMYm nepepadamuvléarouyetl
U NUWEBOU NPOMBIULTEHHOCIUY

PABPABOTKA PEHEIITOB KOPMOBbBIX OBOI'ATUTEJIBHBIX

KOHUHEHTPATOB HA OCHOBE OTXO/J0B ITPOU3BOACTBA

N INIEPEPABOTKH MACJIMYHBIX KVYJBTYP JUISA OTKOPMA
KPYIITHOT'O POTATOI'O CKOTA

Ilpeocmasnenvt dannvle no paspadomie peyenmos KOpMogvix 0002amumenrbHblX KOHYeHmpamos Ha
ocHOBe 0mMx0006 NPOU3800CMEa U NepPepadOmKYU MACIUUHBIX KYIbMYP 0N OMKOPMA KPYRHO20 PO2AMO20
ckoma. Paspabomana peyenmypa Kopmoso2o 0602amumeibH020 KOHYeHMpama Ha 0CHO8e 0OMXo008 ne-
PepabomKu MACIUYHBIX KYIbMYP U KPAXMATONAMOYHBIX NPou3600cme. Ommeueno, umo paspabomantvie
peyenmol KOPMOBO20 0002AMUMENLHO20 KOHYEHMPAMA 0aiom G03MOICHOCMb NOJYYUMb HE0OXOOUMDbIT
NPUPOC HCUBOL MACCHI HCUBOTMHDIX, d MAKHCE NPOOYKYUIO 8bICOKO20 KAYECMEd.

Knioueevie cnoea: peyenmul, Kopmogoi 0O0camumenvHulll KOHYEHMpAam, Maciudnvle Kyabmypol,
KOpMA€eHUe, KPYRHbL PO2amblil CKOM.

Maxkanaoa 6opoaxvlianamvli ipi Kapa Mandvl MAMaKmaHoblpy YuiH Mailivl OaKblioapobl 6HOIPY
JiCoHe Kauma eHOeyOeH MycKeH KaloblKmap He2isiHoe dHceMOIiK KOHyenmpammap peyebin azipney my-
panel manimemmep KeanmipineeH. Matinbl 0aKbliOApObIY HCIHE KPAXMAIObl NAMOKANbIK OHOIPICIHIY
KaLObIKMapbli 6HOey He2i3iH0e KYHAPIAHObIPLLIEAH HCEeMOIK KOHYESHMPammapovly peyenmepi icacai-
Obl. JlatibiHOan2an KYHAPIAHOBIPLLIZAH JHCeMOIK KOHYeHmpam peyedi dHcanyapiapobly mipi CaimMazblH,
COHOAU-aK HCORAPLI CANAIbL OHIMOePIi Kaxcemmi apmmulpyea MyMKIHOIK Oepemini aman Kopceminoi.

Tyiin  co30ep: peyenmmep, KYHAPIAHOLIPLIAZAH JICEMOIK KOHYEHMpam, Maiivl 0axulioap,
a3bIKMAanowbIpy, ipi Kapa mai.

Data on development of fodder concentrates recipes on the basis of waste products and processing
of oil-bearing crops for sagination of cattle are provided in article. The compounding of the fodder
concentrate on the basis of oil-bearing crops processing waste and starched-treacly production waste is
developed. It is noted that the developed recipes of the fodder concentrate give the chance to receive a
necessary increase of alive mass of animals and also quality products.

Key words: recipes, fodder concentrate, oil-bearing crops, feeding, cattle.

Bgenenue. B nmocnennue rofpl cocTosHuE KOMOMKOPMOBOM OTpaciy arponpOMBIIIUIEH-
Horo kommiekca Kazaxcrana U HOBbIE TEHJIEHIIMM €€ Pa3BUTHUS MPUBIEKAIOT IPUCTAIBHOE
BHHMaHHUE OTE€UYECTBEHHBIX dKOHOMHCTOB. [lo manneiM Komutera rocymapcTBeHHON cTa-
TUCTUKH U OLIEHKaM MHOTOYMCIIEHHBIX Ka3aXCTaHCKUX U MHOCTPAHHBIX HKCIIEPTOB, OTEYE-
CTBEHHBIH PHIHOK KOMOUKOPMOB OTHOCHUTCS K JMHAMHYHO Pa3BUBAIOIIUMCS U IIEPCIEKTHB-
HBIM CEKTOpaM Ka3aXCTaHCKOTO arpONpPOMBIIITIEHHOTO KOMITJIEKca.

B Hacrosiiee BpeMsi CTAHOBUTCSI OYEBUIHBIM, YTO OCHOBHBIM (DaKTOpOM B cTpareru-
YEeCKOM HaIpaBJIeHUH MHTCHCH(UKALUU KUBOTHOBOACTBA SIBJISETCS YCKOPEHHOE Pa3BH-
THE KOPMOBO#1 6a3bl. [logTBEepKIEHUEM ITOTO SBISETCS TO, YTO SKOHOMHKA arporpOMBILI-
JIEHHOTO KOMIIJIEKCA 3aBUCUT B OCHOBHOM OT >KMBOTHOBO/ICTBA, SIBJISIFOIIIETOCS] OCHOBHBIM
norpedureneM OoJbIIEH YacTH BAJIOBOM MPOAYKIHMU arpONPOMBIIUIIEHHOTO KOMILJIEKca —
KOPMOB.
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Bce Gonbiie npennpusTHii, paboTaOMKX B KUBOTHOBOIYECKOW OTPACIH, OCO3HAIOT
TOT (aKT, 4TO NPUMEHEHHE KayeCTBEHHBIX, cOATaHCHUPOBAHHBIX KOPMOB BJIHSET HA IIO-
BBIIIICHWE KOHKYPEHTOCIIOCOOHOCTH MX MpoayKuuu. OObeMbl MPOU3BOJACTBA KOPMOB, UX
KaueCTBO U CTOMMOCTH SIBJISIFOTCS CETOTHS NMEPBOCTENECHHBIMU (DaKTOpaMu, CAEPKUBAIO-
HIIMMH YCKOPEHHOE pa3BUTHE OTEUECTBEHHOTIO >KMBOTHOBOJCTBA [1]. Takas B3aMMOCBSA3b
KOMOHWKOPMOBOHM OTpaciii ¢ OCTaJbHBIMU CepaMH CEIbCKOXO3IHCTBEHHOTO MPOU3BO/ICTBA
HCKITIOYaeT BO3MOXKHOCTH OJJHOCTOPOHHETO e¢ u3ydeHus [2]. [loaTomy *KUBOTHOBOIBI Ha-
pammBaT 00BEMBI HE TOJILKO C IOMOIIBIO POCTA TIOTOJIOBbSI, HO U OJaroapst HOBBIIICHUIO
KYJIBTYPbI KOPMJICHHSI.

B namieii pabote A NOBBIIEHUST KYJABTYPbl KOPMJICHUSI U UCTIOJIb30BAHUSI OTXOJOB
MPOM3BO/ICTBA U MEPEPadOTKH MACIHYHBIX KYJIBTYp OyAeT MPUMEHSTHCS SKCTPY3HOHHAS
o0OpaboTka.

DKcTpyzaep Ui KOPMOB — 3TO HE3aMEHHMMBIA BUA 00opymoBaHMs Ha 3(deKTHBHBIX
CEJIbCKOXO3SIUCTBEHHBIX TPEANPUATHSIX, 1eTbI0 KOTOPBIX SIBJISETCS yBEJIHMUYCHHE MpUBECa
MBIIIEYHOU U JKUPOBOM MACCHI ’KUBOTHBIX [3]. MIcoab30BaHNE TEXHOIOTUN IKCTPYIAUPOBA-
HUS KOpMa MIO3BOJISIET YBEIUUUTD MIPUBEC CKOTa OYTH Ha 50% U TIOBBICUTH HA/I0M MOJIOKA
B 1,7 pa3. DToro ymaercst JOCTUYb 3a CUET 0COO0H TeXHOIOrUU 00pabOTKH KopMa, KoTopast
VIABaWBaeT €ro MUTATeIbHYI0 LEHHOCTh MPH COXPAaHEHHU IMPEXKHEro PexrMa U 00bEMOB
KOPMJICHUSI.

TakuMm oOpa3zom, pa3paboTka HOBOH, 3PPEKTUBHON U MPOCTON TEXHOIOTUH MEpepadoT-
K{ OTXOZIOB MPOU3BOJICTBA M MEPEPadOTKH MACIUYHBIX KYJIBTYP COPTOB UMEET CYIICCTBEH-
HBI MHHOBAIIMOHHBIN MOTEHIMA B KOMOMKOPMOBOI MPOMBIIIJICHHOCTH 32 CYET dKCTPY3HU
KOPMOB.

Marepuajbl 1 MeTOABI UccaegoBannii. OObeKTaMH UCCIICIOBAHU SIBISIOTCS: KMBbI-
XM ¥ IPOTHI MaCIUYHBIX KYJBTYp, KOMOMHHPOBAHHBIE KOPMa, CO3/1aHHBIE HA OCHOBE HC-
MOJIb30BaHMS OTXOAOB MPOU3BOJICTBA U MEPEPAOOTKH MACIUYHBIX KYJIBTYP.

Jns ananmza penentypbl KOMOMKOPMOB HCHONB30Banuch cymectBytomue ['OCTel,
TuIaHoBasi perentypa. [Ipy n3yueHun CyIIeCTBYIOIIMX TEXHOJOTHI pacCMOTPEHBI peler-
ThI KOPMOBBIX J100aBOK, UCIIOIB30BAINCh METOANYECKHIE YKa3aHUsl, PEKOMEH JAINH 110 KOP-
MOBBIM NpoayKkTaMm KazaxcraHa, HCHONB3yIOIUeCs B KOMOUMKOPMOBOH NMPOMBIIICHHOCTH,
CIPAaBOYHUKH, JIUTEPATYPa M0 KOPMIICHHIO CENbCKOXO3SHCTBEHHBIX JKUBOTHBIX.

Onpenenenue mokaszareneil KauecTBa ChIPbs MPOBOIWIIN 110 CICAYIOUIMM METOIHKAM:

— conepskanue Baaru — ['OCT 13496,3-92;

— conepikanue azota u ceiporo mporeuna - [OCT 13496.4-93;

— conepskanue ceiporo xxupa — [OCT 13496.1597;

— conepskanue ceipoit kiaetdatku — ['OCT 13496.2-91;

— conepskanue cbipoit 30161 — [[OCT 26226-95;

— TuTpyemas kuciotHocts — 'OCT 25555,0-82;

—onpenenenne pH - TOCT 26188-84

— obmast kucnotHocTh - [OCT 13496.12-92.

Pe3ynbTarhl uecaenoBanuii U UX odcyskaenne. s BeIpaliuBaHusi MOJIOAHSIKA U T10-
JYYEHUS MsICa XOPOILIEro Ka4ecTBa He0OXOIMMO MTOTHOIICHHOE 1 COaTaHCUPOBAHHOE KOPM-
JICHHE B MOJIOYHBIN M MOCIIE-MOJIOUYHBINA MEPUOIBI AJISl TOTO, YTOOBI TIOJIYYUTh B YCIOBHUSX
OOJIBIIMHCTBA X035 CTB CpeHEeCy TOUHBIN npupocT He Hike 700-750 T 11 ckoTa MOJIOYHO-
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MsICHBIX TTopon 1 600-650 T 11 cCkoTa CpeTHUX IO MaCCe MOJIOYHBIX opo. [Ipu cyTouHbix
MIPUPOCTAX MOJIOTHSK K 18-MecssanoMy Bo3pacty mocturaeT Macchl 400 xr u 450 kT [4] .

B cocraB 00s13aTeNbHBIX JIEMEHTOB, KOTOPBIE HEOOXOIUMO BKJIFOYUTH B PAITUOH KPYTI-
HOT'O pOraToro CKOTa BXOJIT HEKOTOpble BUTaMuHkI (A, E, D), MuUKkposnieMeHThI (MeIb, Map-
raHer, MUHK, ¢ocdop, KoOaIkT, o), MoBapeHHas COb M Ipoxoku. [IpobdiemMa HEXBaTKH
TEX WU WHBIX KOMIIOHEHTOB PEIIaeTCs MPH MOMOIIU CHEIMAIBLHBIX KOPMOBBIX JT00aBOK
JUIsL KPYITHOTO POTAToro CKOTa, KOTOPBIE COEPIKAT BCE HEOOXOAUMOE B HYKHOM KOJIHMYE-
CTBE, paCCUUTAHHBIE C YYETOM BO3pacTa M (PU3NOIOTHIECKOTO COCTOSHUS >KMBOTHOTO. K
OCHOBHBIM BHJIaM JI00aBOK OTHOCST XMBIXH H MIPOTHI. YTOOBI MOBBICUTH MSICHYIO TIPOTYK-
THUBHOCTb, B PAIIMOH BBOJST KOpMa, OOTraThle aMUHOKUCIOTaMK U OeikaMu. C MHHEpaIbHO-
BUTaMHUHHBIMH CMECSIMH B OPTaHU3M ITOCTyIaeT HEOOXOAMMOE KOJTHYECTBO KaJBITUS IS
YKpEIUICHHsI CKeJIeTa, Harpy3Ka Ha KOTOpBIi ObICTpO pacTeT u3-3a Habopa Beca [5].

KpynHblii porarelii CKOT MSICHBIX TIOPOJI B CTOMIJIOBBIN TEpHON HE TOIydaeT Tpedye-
MO€ JIJIsl Pa3BUTHS KOTMYECTBO MUTATEIBHBIX BEMIECTB, MUKPO3JIEMEHTOB M BUTAMUHOB H3
OCHOBHOTO panuoHa. B pesynbrare >KHBOTHBIE MEAJICHHEE PAa3BUBAIOTCS, TNIOX0 HAOUPAIOT
BEC, 4acCTO OOJICIOT.

B cocraB 100aBKu BXOIAT HAITOJHUTENIW M aKTHBHBIC BEIECTBA: TPaBSHAS MyKa, W3-
MEJIBYEHHOE 3€PHO, OTPYOH, )KMBIXH, APYTHE MPOAYKTHI PACTUTEIBHOTO POUCXOKICHNUS, a
TaKe KOMITJICKC BATAMUHOB M MHUHEPAJIOB. Takke MOTYT HCIOIb30BAThCSl AMUHOKHUCIIOTHI,
AHTHOKCHUIAHTHI, ()EPMEHTHI, aJICOPOCHTHI, APYTHE HHTPEAUCHTHI [6].

BBenenue B paunoH mpemukca B HopMme 1 % ot o0mieil Macchl pannoHa i KOPOB
MSCHBIX MTOPO/] TIPEACTABISAET cO00H criennaabHyl0 BUTAMHHHO-MUHEPATBHYIO JO0aBKY K
OCHOBHOMY panuoHy. /lo0aBka BBOAWUTCS C IENBIO YIYUYIICHUS MMUTATEIBHBIX CBOWCTB U
OHMOJIOTMYECKOTO JICHCTBUS OCHOBHOTO KopMa [7].

Hcnonp3oBanne kaueCcTBEHHOTO IPEMHKCA JUIS MSCHBIX TIOPOJ] TIO3BOJISIET YBETNYNTH BBI-
XOJI JKUBOTHOBOUYECKOH MPOYKIIUH, YAYYIIUTh €€ KaueCTBO. TaKkKe CHUKAIOTCSI PHCKH pa3-
BUTHSI 3200JIeBaHKI )KUBOTHBIX U 3aTPaThl HA BETEpUHAPHOE 00CTy)XuBaHue (Tadiuna 1).

Taénuya 1 — CoctaB IpeMHKca I BBOAA B KOPMOBYIO T00aBKY

Monoansik ot 6 MecsilieB 10 1 rona Ha OTKOpMeE
CocraB nmpemMukca En. uzm.

I162-1
Buramun A MiH.m.e. 800
Burtamun /13 MiH.m.e. 200
Buramun E r 100
unk r 800
Menn r 500
Keneso r -
Mapranert r 400
Von r 150
Kobanst r 150
Cenen r 10
Maruwuii r 2 000
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HpI/I WHAUBUAYAJIbHOM PCUECHTE B IIPECMUKC MOKHO BBECTU JOIMOJHUTCIIBHO KOPMOBBIC
J00AaBKU: aMHHOKHUCIIOTHI, (PepMEHTHI, aHTHOKCHIAHTBI, KAPOTHHOUJIBI, aJICOPOCHTHI U JIpY-
rue 106aBKu. B cocTaB KOMOMKOPMOB TSI KPYITHOTO POTaTOTO CKOTa BXOSAT: 3€PHO — OT 28
1o 40%, orpy6u mmeHngHEIE - oT 25 10 30%, 10 8% BBOASAT KMBIXH H IIPOTHI, KOPMOBBIS
100aBkH - ot 15 10 20%.

[Ipu BeIpamBaHuM U OTKOpPME cTapie 6 MecsiieB MoJoaHsAKy Ha 100 Kr )HBO# Macchl
Tpedyercs oT 2,3 10 2,7 Kr cyxoro BeuiectBa. [IoTpeOHOCTh TENST MOJIOYHOTO TIEpUoa B
caxape Ha 95-100% ymaoBIETBOPSETCS 3a CUET CaXapoB MOJIO3MBA M MOJIOKA B TIEPBBIN Me-
can xu3HA ¥ Ha 85-90% B Bo3pacTe 2-3 MecAIeB, OCTaIbHAS YacTh YIJIEBOOB MOCTYIaeT
C paCTUTEITHLHBIMU KOPMaMH.

B mocnemonouHslii epron B panroHax i MOJIOJHSIKA, KPOME caxapa, HOPMUPYIOT
KJICTYATKY ¥ KpaxmaJi. s yIydiieHuss BATAMHHHOTO ITUTaHUSI, 0COOCHHO B 3UMHUIA TICpH-
0], UCTIONB3YIOT 0000BO-37IAKOBOE CEHO, TPABSIHYIO MYKY, PbIOUIT KHp, BKIIOYAIOT B COCTaB
IMPEMUKCOB KOPMOBBIC 1 CUHTECTUYCCKUEC ITPEIiapaTbl BUTAMUHOB.

banancupoBanne panroHOB MO PEKOMEHAYEMBIM HOpMaM BUTAMHHAMH MO3BOJISET T10-
BBICHTD IOJHOLIEHHOCTh KOPMIIEHUS, COXPAHHOCTH TEJIAT, IPEIyNPENINTh BOSHUKHOBEHUE
3200JICBaHHI.

[Tocne MONIOYHOTO TMEPHONA, KOIJIa MOJOAHSK IOJHOCTBIO MEPEBOJST HA PACTUTEIb-
HBIE KOpMa, TIPOTPaMMbI KOPMJIEHHS MTPEyCMaTPUBAIOT UCIIONb30BaHuEe 3-4 BHIOB KOPMOB
(ceHo, cuitoC, ceHaX, KOHIIEHTPAaThI). VX TaI0T B BUIe KOPMOCMECH, B Ka4eCTBE KOHIICHTPH-
POBaHHBIX KOPMOB HCIOJIB3YIOT KOMOUKOPM, KOTOPBIN SIBIISIETCSI OJTHOBPEMEHHO OallaHCH-
pYIOIIEH YacThIO paIloHa 0 TPOTEeHHOBOMY, MUHEPATHHOMY U BUTAMHHHOMY KOMILIEKCY.

[leproa MHTEHCUBHOTO POCTA, KOTOPBIN XapaKTepU3yeTCsl aKTUBHBIM POCTOM MYCKYJla-
Typbl, GOPMHUPOBAHNEM KOCTHOM, COCAMHUTEIBHON U XPSIIEBOH, ONPEACISIET MOCIEaYIO-
M ypOBEHb MSCHOW MPOAYKTUBHOCTH. B 3TOT mepron HeoGXxoanMo obecriedeHne cra-
OMIIHOTO W TIOJTHOIICHHOTO KOPMJIEHHSI TP MaKCHMAJIbHOM HCTIONB30BaHUN 00BEMHUCTHIX
kopMoB. CpenHecyTouHble TpUpocThI Koebmores ot 800 mo 1200 .

OfHHUM U3 BaKHBIX BOIIPOCOB B TEXHOJIOTUHU MPUTOTOBJICHUSI KOPMOBOTO 00OTaTUTEINb-
HOT'O KOHIIEHTpaTa SIBISIETCS pa3padoTKa ero penentypbl. Kakaplii 13 0TX0H0B UMEET psil
CBOUX NJOCTOUMHCTB WU HECAOCTATKOB, HO B COUCTAHUU JAPYT C APYIrOM OHU MOTYT CO31aBaTb
BBICOKOITUTATEILHBIA KOpM C NOBBIMICHHBIM COACPKAHHUEM IIPOTEHHA, XHpa, Kpaxmalia,
BATAaMHWHOB M MUHEPAIHHBIX BEIIECTB. B Tabmure 2 mpeacTaBieHbl PelenThl KOPMOBOTO
000TaTUTETHLHOTO KOHIIEHTpaTa Ha OCHOBE OTXO/OB MepepaboTKH MACIMYHBIX KYJIBTYp U
KpaxMaJolaTOYHBIX MPOU3BOACTB.

Tabnuya 2 — PenenTbl KOPMOBOTO 00OTATUTEIHHOTO KOHIIEHTpAaTa Ha OCHOBE OTXOJIOB MepepadoTKU
MAaCJIMYHBIX KYJIbTYP U KpaxMaJIONaTOYHBIX IMPOU3BOACTB

Penterrrer KOK, % st

Ne n/mt KomnoHeHThI MonoaHsika oT 6 MecsIeB KPC na otiopme
1o 1 roga
1 2 3 4
[IpoT noaconHeuHbIH 10,0 -
2 [pot npHAHOMI - 4,0
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Oxonuanue mabiuyol 2
1 2 3 4
3 [TmeHnIHbIH 3apOoAbIII 13,0 15,0
4 Kyxkypy3nblii 3apoabIin 8,0 10,0
5 Kykypy3nslil mroTeH 12,0 12,0
6 Kykypy3Hbie oTpyoH 37,0 30,0
7 OTpyOu nieHnIHbIe 13,0 8,0
8 3epHOBBIE OTXOMBI C HATWIHEM I0JIe3- - 10,0
HorO 3¢epHa (He MeHee 50%)
9 Men KopMOBOit 2,0 6,0
10 Conb noBapeHHas 2,0 3,0
11 IIpemukc 3,0 3,0
HUTOI'O 100,0 100,0

B Ta6J'II/II_I€ 3 MpeaACTaBJICHBI PE3YJIbTAThL (1)I/I3I/IKO-XI/IMH‘-ICCKOI‘ 0 COCTaBa M MUTATSIbHOMN
HIEHHOCTU KOPMOBBIX 000raTUTEILHEBIX KOHILICHTPATOB.

Tabnuya 3 — PU3NKO-XUMUIECKHN COCTAB M MUTATENbHAS IIEHHOCTH KOPMOBOTO
000TaTUTENFHOTO KOHIIEHTPATa, CO3JaHHOTO Ha OCHOBE OTXOJOB MACIHYHBIX KYJIBTYP
1 KpaxMaJomaToOgYHOro MPOU3BOJICTB.

Peuenter KOK mis:
Ne n/mt ITokazarenu
Monopnsika ot 6 mecsiies o 1 roga | KPC Ha otkopme

1 BnaxxHoctb, % 11,6 12,2
2 B 100 xr KOK conmepxwurcs: 14,4 10,8

0OMEHHOI1 SHEPTUH, MJUK/KT
3 KopmoBbIX enunuL, Kr 96,0 87,0
4 Celporo nporeuna, % 21,3 20,8
5 IlepeBapumoro nporeuna, % 19,2 16,5
6 CeIporo xupa, % 4,9 4,1
7 CrIpoif kieTyatkd, % 7.4 5,7
8 B 1 xr KOK cognepxuTcs:

MHUHEpAIbHBIX BEIIECTB, T
9 KaJIbLIHs 1,8 8,9
10 | docdopa 6,3 5,1
11 HaTpus 2.4 42
12 Kasus 6,2 5,7

[To Tabnuie 3 BUAHO, YTO KOPMOBBIE O0OTATHTEIbHBIC KOHIIEHTPAThI OOTaThl MHHE-
panbHBIME BelecTBamMu. [Ipennaraembie perenTthl cOaTaHCUPOBAHBI IO OOMEHHOM 3HEp-
TUU, MUHEPAIbHOMY COCTaBY U MUTATEIHHOU IIEHHOCTH JJI KPYITHOTO POTaToro CKOTa Ha
OTKOpME.
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BuiBoabl. [Ipo6rmeMa HEXBATKH TEX WIH MHBIX KOMIIOHEHTOB B IUTAHUU KUBOTHBIX pe-
[IAeTCs MPHU TTOMOIINN CTCIIHAIBHBIX KOPMOBBIX JTOOABOK ISl KPYITHOTO POTAaTOTO CKOTA,
KOTOPBIE COIepKAT Bce HEOOXOTUMBIC MMUTATEIHHBIC BEMIECTBA B HY)KHOM KOJIMUECTBE, pac-
CUNTAHHOM C YYETOM BO3pacTa U (PU3MOJIOTUIECKOTO COCTOSTHISI JKUBOTHOTO. K OCHOBHBIM
BHJIaM JOOABOK OTHOCST KMBIXU U IIPOT.

Pa3spaboTraHHble perenTbl KOPMOBOIO 00OIaTHUTEIBLHOIO KOHIICHTpATa Jal0T BO3MOXK-
HOCTB TIOJTyYUTh HEOOXOIUMEIN MPUPOCT KUBOH MACCHI KUBOTHBIX, a TAK)KE TTPOTYKIIHIO
BBICOKOTO KauecTBa.
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NHHOBAIIMOHHBIE TEXHOJIOT'MHA B MOJIOYHOM
KNBOTHOBO/CTBE

H3n0di1cenvl 0cCHOBHbIE NEPCHEKMUBHbIE HANPABIEHUA PA3PAOOMKU ABMOMAMUZUPOBAHHOU CUCTEMbL
VAPAIeHUs MOIOYHBIM HCUBONMHOBOOCHBOM U NPEONIOHCEHbl NYMU UX peuteHus. Baxcuetiwumu cmpame-
2UYeCKUMU NPUOPUMEMAMU PA3BUMUSA CENbCKO20 XO3ANUCMEA 8 COBPEMEHHBIX YCIIOBUAX AGNAIOMCA HAYUHO-
MeXHUYecKull npozpecc U UHHOBAYUOHHbLIE NPOYECCHl, NO3BONAIOWUE BeCMU HENPepblBHOe OOHOBeHle
npou3B00CMea Ha OCHOBE OCE0EHUA OOCIMUIICEHUL HAYKU U mexHuKu. MnHosayuonHble npoyeccyl, npome-
karowue 6 pasuunvix cepax AIIK, umerom ceou omauuumensrsie ocobennocmu. OcobeHnocmvio pas-
SUMUSA UHHOBAYUOHHBIX NPOYECCO8 8 JCUBOMHOBOOCIIEE ABNAEMCA NPOOOIIICUMENLHOE BPEMS OCBOEHUS
unnosayull. Inagneim npuopumemom HayuHo-mexHuueckol u unnosayuonnot nonumuxu AIIK oondcua
cmams 20cy0apCcmeenHas N000ePICKA PyHOAMEHMANbHOU U NPUKIAOHOU HAYKU ¢ OpueHmayuell Ha eHe-
OpeHue HaAYUHbIX PA3PAOOMOK 6 CelbX03NPOU3B00CHIEO.

Knrouegvie cnosa: unnosayus, Moiounoe CKonmosoocmeo, cucmema, oocaycusanue, OUazHOCMuKa,
@usuonocuyeckoe cocmositue.

Bamanayu  orcagoaiinapoa  aybll  WAPYAWLLILIELIH  0aMbIMYOblH — MAHbI30bL  CIPAMESUSNbIK
OacLIMObIKMAPbL 26LIBIM MEH MEXHUKAHBIH JHCeMICMIKmepin ueepy He2izinoe 6HOIpicmi yHeMi dcanapmyea
MYMKIHOIK Gepemin 2blnblMU-mexHuKaiblK npospecc nen UHHOBAYUANbIK yoepicmep 601bin maodbLiaobl.
Hnnosayuanvlx yoepic mymacmail Jcane acpoOHepKaCin KewleHi canacblnoadvl, aman aumganod, Kiudi
Jicyiienep: blAbIMU 3epmmeyiep, eblIbIMU-MEeXHUKANbIK d3ipiemenep, SIKCNepUMeHmmix Jcone UI0mmulK
6HOIpic, OHIMOI OHOIPY, MaApPKeMUHeMIK 3epmmeyJiep, mayap OHIMOEPiH camy CUsKmMbl Mypii mikeiel HeoHe
Kepi bailnianvicmapsl bap KeweHOl e3apa bauranvicmyl KHeylie 6oabin mabwvinadsl. Makanaoa cym man
wapyauvliviesl Oackapy HCyueciniy asmomammanObIpblian 23ipaey 0agblmmapbiHuly NepCneKmueablk
He2iz0epi 6asAHOANRAH.

Tyitin co30ep: unnosayus, cym Man wapyawbliviesl, Jcylie, Kblzmem Koepcemy, OudcHOCmuKd,
@usuonocusAnbIK Kyil.

The most important strategic priorities for the development of agriculture in modern conditions
are scientific and technological progress and innovative processes that allow continuous updating of
production on the basis of mastering the achievements of science and technology. The innovation process
in general, and in the sphere of the agro industrial complex in particular, is a complex interconnected
system with a variety of direct and reverse links, including subsystems: scientific research, scientific and
technical developments, experimental and pilot production, product manufacturing, marketing research,
sales of commodity products. The basic perspective directions of automated control systems of the dairy
farming development and the ways to solve them.

Key words: innovation, dairy cattle breeding, system maintenance, diagnostics, physiological state.

B IMocnanuu 2018 roxa [pesunenta Pecnyonuku Kazaxcran H. HazapOaera Hapomy
Kazaxcrana oTMEYEHO, YTO «Ba)KHEHIIIMM BOIPOCOM CTAHOBUTCSI Pa3BUTHE COOCTBEHHOMN
9KOCHCTEMBI Pa3padOTYUKOB IU(PPOBBIX U JPYyrUX MHHOBAIMOHHBIX pemeHui» [1]. [Ipo-
necc BooOe u B cpepe AIIK B yacTHOCTH TipeacTaBiseT cO0O0 CIONKHYIO B3aMMOCBSI3aH-
HYIO CUCTEMY CO MHOXECTBOM IPSIMBIX U OOPATHBIX CBSI3CH, BKIFOUAIOIIYIO MOJACUCTEMBI:
HAayYHBIX HCCJICIOBAHUIN, HAyYHO-TEXHUYECKUX Pa3pabOTOK, SKCIICPUMEHTAILHOTO H OITBIT-
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HOT'0O IIPOU3BO/CTBA, IIPOU3BOACTBA IIPOAYKIIMH, MAPKETUHIOBBIX UCCIIEJOBAHNM, peanu3a-
LUK TOBAPHOM MPOYKIIHH.

OcCHOBHBIE HaNpaBJIeHUs peaau3aliy ToCy/lapcTBEHHOW NHHOBAIIMOHHON MOJIUTUKU B
AIIK:

— akTuBU3anKs QyHAAMEHTAJIbHBIX M MPUKIIAIHBIX UCCIIEIOBaHUIA;

— HOpPMaTHBHO-TIPaBOBOE OOECIieYeHne MHHOBALMOHHON JEATeLHOCTH, 3alluTa 00b-
€KTOB MHTEIJICKTYaIbHOW COOCTBEHHOCTH U BBEIIEHHE X B XO3HCTBEHHBIN 000pOT;

— YCKOpPEHHUE OCBOCHHS B IPOU3BOJCTBE JOCTHKCHHH HAYKU, TEXHUKHU U IEPEJOBOrO
OTIBITA;

— pa3BuTHE HHOPACTPYKTYphl HHHOBALIMOHHOTO MPOIECCa CUCTEMbI CEPTU(PHUKALUN U
MPOJIBMKEHHS HAYYHO-TEXHUYECKUX Pa3pab0TOK, MOATOTOBKU M MEPENOATOTOBKH KaJpOB;

— TOCYIAapCTBEHHAs MOAJEPKKA CEJIbCKUX TOBAPOIPOU3BOAUTENEH U1 UX WHHOBALU-
OHHOH JI€STEILHOCTH;

— COBEpPILIEHCTBOBAHNE KOHKYPCHOH CHUCTEMBI 3KCIEPTH3bl U 0TOOpa WHHOBAIIMOHHBIX
MIPOEKTOB U PorpaMm; (OPMHUPOBAHHE SKOHOMHUUECKOTO MEXaHU3Ma YIIPABJICHUS U CTUMY-
JTUpOBaHNE HHHOBALMOHHBIX IporieccoB B AITK Ha Bcex ypoBHSX;

— pedopMupoBaHHE COOCTBEHHOCTH M Pa3BUTHE MPEIIPUHUMATEIHCTBA B HWHHOBAIIU-
OHHOM cepe;

— MOJrOTOBKA KaAPOB ISl CyObEeKTOB MHHOBALMOHHOH JIESITETbHOCTH;

— pa3BUTHE MEXIYHAPOIHOI'O COTPYJHUYECTBA 110 MHHOBALIMOHHOW JIESATEILHOCTU B
AIIK.

Jls peanu3zanuu rocynapcTBeHHOM WHHOBaIMoHHOW nonutuku B AIIK HeoOxomnma
IUQpPOBHU3aLKS, B TOM YHCIE C OCBOCHHEM smart TeXHOJIOTUH B OTpacisiX arponpOMBIII-
nenHoro komruiekca. Lludpoeie TexHonorun B Kazaxcrane paccMaTpuBaroTCsl Kak OCHOB-
HOU MyTh K TUBEpCU(PHUKALNH HAIMOHATBHOW YKOHOMHUKH, €€ IIEPEOPUECHTAINH C CHIPhEBON
Ha WH]LyCTPHAIBHO-CEPBUCHYIO MOJENb. {1l yCKOPEHHOTO BHEAPEeHUsT HM(POBU3ANN HA
nepuon g0 2020 roga mpuHsaTa rocynapcrseHHas nporpamma «l{udposoii Kazaxcran», B
KOTOPOH, B YaCTHOCTH, OTMEUYEHO, UYTO «IOCPEICTBOM IPOTPECCUBHOTO Pa3BUTHUS HUPPO-
BOI 9KOCHCTEMBI MOYKHO IOBBICUTH KayeCTBO KH3HU HACETIEHHMS U KOHKYpPEHTOCIOCOO-
HOCTh SKOHOMHKH KazaxcTanay.

OpnHako pa3paboTke KOMIIBIOTEPHBIX TEXHOJIOTHI M TEXHUYECKUX CPEICTB IJISl UX BbI-
[IOJIHEHUS, NIPEAHA3HAUYEHHBIX JUIS )KUBOTHOBOJCTBA, O MOCIEAHETO BPEMEHU HE YAEIIs-
JIOCh JOJZKHOTO BHUMAaHUs. [IpudnHaMu 3Toro sBIsoTC:

e OTCyTCTBHE (DMHAHCHUPOBAHUS KaK CO CTOPOHBI TOCYAapPCTBA, TAK U CO CTOPOHBI XO-

3AUCTBYIOIIUX CYOBEKTOB;

® OTCYTCTBHE CIEHMAIN3UPOBAHHBIX Jaboparopuii B umetomuxcs HUU;

ciabas mMarepuaibHas 6a3a By30B;

Pa300IIEeHHOCTD HcCIe0BaHu (OTCYTCTBHE KOOPAMHAIIMH MEXKITy YICHBIMH, 3aHH-
MaIOLIMMUCS ITOH MPOOIEMOii), BEIPaKEHHOE B TOM, YTO Pa3padOTUHKU POrpaMM He
3HAIOT MPOOJIEMY, a CIIELUAIMCTHI JKUBOTHOBOJICTBA HE 3HAIOT K KOMY OOpaTUThCSL.

Morno4yHoe CKOTOBOACTBO C(HOPMUPOBATIOCH B MPHOPUTETHYIO HAYYHYIO ITPOOIEeMy MO
CJIEYIOIUM OCHOBHBIM YETBIPEM HAIPABICHUSM: UHTCHCUBHBIE TEXHOJIOIMH, MEXaHU3a-
ysl, aBToMaTu3anus U (U3NOJIOrHYecKre acleKThl. Hapsiny ¢ co3naHreM WHTEHCHBHBIX
TEXHOJIOTUH B MOJIOYHOM CKOTOBOJICTBE BA)KHOE MECTO 3aHHMMAET aBTOMATU3ALUS TEXHO-
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JIOTHYECKHUX IMPOIECCOB HA OCHOBE BHEApeHUs UGPOBbIX TexHojorui. 1o nanubM [3],
BHEJIpEHUE aBTOMATU3MPOBAHHBIX CHCTEM YIPABICHUS TEXHOJIOTHYECKUMH IIpOIleccamMy B
MOJIOYHOM CKOTOBOJICTBE IO3BOJISIET MOBBICUTH NMPOU3BOAUTEIBHOCT Tpyaa B 1,2-2 pa3sa,
CHU3UTH 3aTpaThl 3Heprun Ha 30-40%, yBeTHMUUTH MPOIYKTUBHOCTH KHUBOTHBIX 10 20%,
CYUIECTBEHHO YIYUIIUTh YCIOBUS TPYy/a )KHBOTHOBOIOB.

ABTOMATU3UPOBaHHKIEC CUCTeMBI yipaBiieHus: (ACY) MOJIOUHBIM CKOTOBOJICTBOM OOBIY-
HO MPHBS3BIBAIOTCS K IOWIBHOMY O0OPYIOBAHHUIO, TAK KaK OHU SIBJISIOTCS] KITFOYEBBIM 3BeE-
HOM B TEXHOJIOTMHU ITPOM3BOACTBA MOJIOKA — UMEHHO 37eCh coOMpaeTcs, OOHOBISETCS U
3aMUChIBACTCS HH(POPMAIHSI O TPOAYKTUBHOCTH, Ka4eCTBEHHBIX MTOKA3aTEeNIIX MOJIOKa, BOC-
MIPOU3BOACTBE, (PU3NOTIOTHIECKOM COCTOSTHIU )KUBOTHOTO.

KommnbrorepHasi 00paboTka AaHHBIX MPEIOCTAaBISET CHENHATHCTY MH(OpManuio, Ha
OCHOBaHUM KOTOPOI OH MOXKET MPUHUMATh PELIEHNs KaK 110 OJTHOMY >KHBOTHOMY, TaK U IO
BCEMY CTafy B LenoM [5].

Hcnonp3oBanue cucteM 00eCleunBacT: MOJyYeHUE ONepaTHBHOM HH(OPMALIUH O KH-
BOTHBIX; OBICTPBIN AOCTYI K HCTOPHU KUBOTHOTO; IMOBBIIICHUE HAIOEB 3a CUET JOKINHU-
YEeCKOro IMarHOCTHPOBAaHMS OOJe3HeH; aHalu3 CTPYKTYPBI cTaja u (PU3MOJIOTHYECKOTO
COCTOSIHMS ’KHBOTHOTO; COKpAIIlEHHEe PacXo/l0B Ha BETEpUHAPHBIE MTPenaparkl; BhISIBICHUE
HapylIeHUH B TEXHOJOIMH BOCIPOM3BOJCTBA CTaJa; YMEHbIICHHE YHCIa SUTOBBIX JKUBOT-
HBIX ¥ yBEJIMYCHHE BBIXOJA TEJIST; MOBBIMICHHE d(PPEKTUBHOCTH KOPMIICHHS; CHU)KEHHE
3arpar Tpy/Aa U MOBBIIIEHUE KYJIBTYPHI Tpy/a.

J171s1 TUIEMEHHBIX X0351CcTB Hanbosee Y HEeKTUBHON U MOMYISPHOH siBiIsieTcst «CenaKey.
Orta cucrema ObUta co3naHa crenuanucramu komnanuu «[lmuaop» (JlenuHrpanckas o6-
JIACTh) W COBEPILIEHCTBOBAJIACH JYYIIMMHU CICHUAIUCTaAMU B 00JIACTH MH(OpMaTH3aIUU
xuBoTHOBOACTBA: A. T. Cniepanckum, M. T. Mopos, E. H. TropenkoBoii u ap.

[Iporpamma npakTHYeCKH MOJHOCTHIO TO3BOJISIET aBTOMAaTH3UPOBATh 300TEXHUYECKUI
U MJIEMEHHOH yueT B XO35HCTBE M TOJIyyaTh MCUEPIBIBAIONIYI0 HH(OPMALIUIO ISl orepa-
TUBHOTO ympaBiieHHs cTagoM. [loaToMy 3Ta WHPOpPMAIIMOHHAsI CHCTeMa KOHKYpPEHTOCIIO-
coOHa He TOJIBKO Ha POCCUIICKOM, HO U Ha MEXIYHAPOIHOM PHIHKE.

MexaHu3M paboThl IPOTPaMMBbI JIOBOJIBHO MPOCT: HA OCHOBAaHWW BHECEHHBIX MEPBHY-
HBIX COOBITHH OCYIIECTBIISIETCS KOMIUIEKCHAS! OLIEHKA TUIEMEHHBIX W MPOIYKTUBHBIX Ka-
YECTB JKUBOTHBIX. VIHBIMU CJI0BaMU, C TIOMOIIBIO 3TOM CUCTEMBI B KaXKJIOM X03siiicTBE (hop-
Mupyercsi 0a3a JaHHBIX, B KOTOPOW COAEPIKUTCS BCS OCHOBHASI MHPOPMAIHS O KUBOTHBIX:
MIPOMCXOXK/ICHUE, TCHOTHUII, Pa3BUTHE, MPOIYKTUBHOCTh MO pa3HbIM JIAKTALMsIM, OOmIas
OII€HKa ’KMBOTHOTO.

Taxkum 00pazom, «CendKe» MO3BOISIET JOCTATOUYHO ONEPATHBHO pearupoBarh Ha U3Me-
HEHHUE CUTYaIluH B CTaJIe.

Onnaxo y «Cemdkca» ecth 1 HeocTarkd. Hu onHa nH(popmannonHas cuctema B Iuie-
MEHHOM MOJIOYHOM CKOTOBOJICTBE HE MOXKET 3aMbIKaThbCs Ha YIPABICHUU OTJEJIbHBIM CTa-
JIOM, OHA JIOJDKHA 00BeANHATh MH()OPMALIMIO OTJEBHBIX XO3SIHCTB HA PETHOHAILHOM U T10-
POJIHOM YPOBHSIX YIIPaBJICHHUsI, OJJHAKO 3Toi (pyHKIMer «CelldKe» Kak pa3 He 00s1a1aeT.

Bce mounbHble 3aibl, mocTpoeHHble B Kazaxcrane, paboTaroT ¢ mporpaMMaMiu CTpaH
JanpHero 3apy0exbs. OHAKO 3TH CUCTEMBI UMEIOT CYIIECTBEHHBIH HEIOCTATOK: C UX TO-
MOIIIbIO HEBO3MOXKHO MPOBECTH KOMITJIEKCHYIO OLIEHKY IJIEMEHHBIX M MPOTYyKTHBHBIX Ka-
YeCTB JKUBOTHBIX COTJIACHO JICHCTBYIOIIEMY MOPSAKY U YCIIOBHAM MPOBEICHUSI OOHUTUPOB-
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KU TUIEMEHHOTO KPYITHOTO POraToro ckota. Mx mproOpeTaroT Juiib MOTOMY, 4To 0e3 HUX
(YHKIMOHMPOBAaHUE JOMILHBIX 3aJI0B HEBO3MOXKHO.

Jpyrumu nmpuuMHAMH CJ1a00r0 MPUMEHEHUsl 3apyOeKHBIX MPOTPaMM YIpPaBICHHUS
CTaJIOM JJIsl Hallled CTpaHBI SIBISIETCS TO, YTO OOJBIIMHCTBO U3 HUX PabOTalOT Ha SI3bIKE
CTpaHbl IPOU3BOJIUTEINS UM HA aHIIMKACKOM. Ellle 0HON NpUYMHOM, IO KOTOPOM 3TH CH-
CTEMbI HE MOJTYyYMIIH IUPOKOTro pacrnpocTpaHeHus B Kazaxcrane KpoeTcsl B HX BBICOKOU
CTOMMOCTH M HU3KOM YPOBHE MOJATOTOBKH IMEpcoHala, paboTalonero Ha 0Te4eCTBEHHbBIX
¢depmax. Beap y MHOTHX 3amagHbIX POTPaMM €CTh BakHas QyHKIM 00ecriedeHns moJi-
HOM aBTOMAaTH3alMH YIIpaBIECHUs CTaJ0M, O1arogapsi KOTOpoil 000pyIOBaHHE aBTOMATH-
YEeCKHU pacro3HaeT 00Je3Hb, MOSBUBUIYIOCS Y )KHBOTHOTO, U HANIPABIISIET €T0 HAa COOTBET-
CTBYIOLIHE MTPOLIEAYPHI.

Kpome 310r0, HEOOXOAMMO OTMETHTh, YTO HAJWUYUE JOMIBHBIX POOOTOB U JIOMJIbHBIX
3aJI0B CIIOCOOCTBYET YNPOIIEHHIO paboThl. Ha camoMm fene, yeM ciioxkHee U Oojee aBTo-
MaTU3UPOBAHO 00OPYIOBaHHE, TEM BaKHEE CTAHOBHTCS yelloBeueckuil (akrop. Benp mis
paboThI HA TaKOM 00OPYTOBaHUN HEOOXOANMBI BHICOKOKBATH(UIIUPOBAHHEIE COTPYIHUKH.
WX ypoBeHb IOJKEH OBITh 3HAUUTEIHHO BBIIIE, YeM Ha (pepMax ¢ MPUMUTHBHOMN cUCTEMO
yrpaBieHHs. A XOpoIIo 00yueHHbIe KaJphl [TOKa €IIe OCTAIOTCS peAKoCcThI0. TakuMm oOpa-
30M, UCTIOJIb30BAHUE 3apyOeKHBIX MPOrpaMM YIPABICHUsI CTaZloM MOXKET ceOe TT03BOJIUTh
JIaJIeKO He KaK10€ X03sIHCTBO [6].

B noBbIlIeHNH YpOBHSI peanu3anuy OnoI0rnIecKoro MoTeHIMaNa )XMBOTHBIX Hanbojee
3HAUUMBIMH 1 UH(POPMATUBHBIMHU SIBIISIOTCS TEXHOJIIOTHUECKUE MTPOIIECChI TIOCHNUS, KOPMJIe-
HUSI, @ TaKKe KOHTPOJIb MECTOHAXOXKICHHUS )KUBOTHOTO U OTPEACTICHUE €T0 OABHKHOCTH,
BBISIBJICHUSI TIOJIOBOI OXOTHI U OIIpeeTICHHE BPEMEHN OCEMEHEHHUS.

O000uieHne MPOBEIEHHBIX HCCICIOBAaHUN TOKA3aJI0, YTO BAKHBIM PE3EPBOM IOBHI-
nreHust 3(GHEeKTUBHOCTH POU3BOICTBA MOJIOKA SIBIISICTCS MHAMBUAYaJIbHOE 00CTYy)KUBaHHE
JKUBOTHBIX M COBEPILIEHCTBOBAHUE TEXHOJOTMYECKHX MPOLECCOB JOCHHS, KOPMIICHUS U
0CEMEHEHHSI JKUBOTHBIX, 0a3UPYIOMINXCS HA TIPUMEHEHHH MPEIU3UOHHBIX (BBICOKOTOUHBIX )
TEXHOJOTUH M TEXHUYECKHUX CPEICTB. DTO MO3BOJIMIIO ONPEICIUTh HIEMEHTBI, KOTOPbIE He-
00X0IMMO pa3paboTarh.

Hamu BBIsIBII€HO, YTO MPH JOSHUH KOPOB TEXHOIOTHYECKHE MPOLECCHI OCYIIECTRISIOT-
CSl HE3aBUCUMO OT (PM3MOJIOTMYECKHX OCOOCHHOCTEH KMBOTHBIX. Tak, HE OCYILECTBISET-
Csl aBTOMAaTHUYECKOE PETyIMPOBAHKE MMapaMeTPOB BHIBEACHUS MOJIOKa (4acToTa W IIyOMHA
MyJbCAlMY, BEIMYNHA BaKyyMa) B 3aBUCUMOCTH OT CKOPOCTH MOJIOKOOTJA4H, HE MPOBO-
JIUTCS Y4eT MOJIOKOOTIa4M B MpoIecce JOCHHUS MO YETBEPTAM BBIMEHHU, OTCYTCTBYET CTH-
MYJISIIMS (Maccak) BBIMEHH.

Jlist coBepIIeHCTBOBAHMSI TpOLIecca JOCHHUsI KOPOB HAMHU TPEIOKEHBI:

— KOMITBIOTEpHAs porpaMmMa, CIoco0 W YCTPOWMCTBO JAJsl yueTa mpolecca JTOCHHUS 110
YEeTBEPTSM BBHIMEHH C aBTOMATHYECKOH HMHJIMKALMEH MAacTHTa M MEPEKIIOYeHHs MOTOKa
HEKaueCTBEHHOI'0 MOJIOKa B OTJIENBbHYIO0 €MKOCTh (cM. pucyHOK) [7]. Ilpeanaraemas Tex-
HOJIOTHSI [0 CPABHEHUIO C CYIICCTBYIOIIMMH UMEET CIIEAYIOIIUE IPEUMYIECTBa: OBICTPO-
JIeicTBUE, TaK KaK B Ka4eCTBE NMEPBUYHOTO CHTHAJIa UCTIONB3YIOTCS IEKTPOTEXHUYECKHE
XapaKTEPUCTHKH BbIJABAEMOI0 MOJIOKA; BBICOKYIO TOYHOCTh M3MEPEHHUS; OTCIICKUBAET
CKOPOCTbH M KOJTMUECTBO BBIJIOCHHOTO MOJIOKA MO YETBEPTSIM BBIMEHH B TEUEHHE BCETO TPO-
necca JOeHHs ¢ IOCTPOCHUEM UX TPaHKOB (CM. PUCYHOK).
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Ha rpadukax no ocu abeuce 3aanbl Bpems (IUCKPETHOCTH 1 cex), o ocu OpIuHar -
KOJIMYECTBO MOJIOKA, BBIJOGHHOTO B 9TO BpeMsi. CripaBa oT rpaiKoB - 00IIee KOIM4eCTBO
BBIJIOGHHOTO MOJIOKA B Tpammax 3a 35 cek: (300) u o yetBeptsiM BeiMenu (120; 60; 60;60).
AHanu3 B pa3HHIIE KOJIMYECTBA BBIIOCHHOTO MOJIOKA 32 HaOIroaeMblii iepros B 1 ueTBep-
TH TIO CPABHEHUIO C OCTaJbHBIMHU MOKa3bIBa€T HEOOXOIUMOCTh OoJiee TIyOOKOro 300BeTe-
PUHAPHOTO UCCIIEIOBAHMS 3J0POBbSI BHIMEHHU.

ABTOMaTH3UPOBAaHHASI TEXHOJOTHS CTUMYISLUN BEIMEHH W KOHTPOJISL HAJ| MIPOIIECCOM
MoJokoBbIBeZieHus! [7]. [IpuMeHeHne TeXHOJIOTUH CHUXKAET TPOAOIIKHTEIBHOCTh JOCHHS
Ha 15-20% 3a cueT yiaydIiieHus MoIroTOBKH BBIMEHHU M yCTPaHsIET BHIMTOIHAEMBIA BPYUYHYIO
Maccak BHIMECHHU.

CKpHHIIOT 3KpaHa MOHUTOPA € U300pakeHHEeM Tpa(h)MKOB MOJIOKOBBIBE/ICHHS B LIEJIOM
(BepxHUH rpauK) U 1O YETBEPTAM BHIMEHH HIDKHHUE TPa(UKH.

KommnbrorepHast mporpamMma ynpasieHHs pabOTOH 3JIEKTPOMAarHUTHOTO IYJIbCaTopa,
KOTOpasi B 3aBUCUMOCTH OT CKOPOCTH MOJIOKOBBIBEICHHSI PETYIUPYET YacTOTy U IIyOuHY
MyNbCAMKU 00ECIIeUnBAaET B MOJCOCKOBOM MPOCTPAHCTBE JOWJIBHOTO ammapara Maasmui
pPeXHM TIpU CKOpOCTH MosokooTnadn MeHee 200r/muH [8]. Pe3ymbrarbl IpOM3BOJICTBEH-
HOW MPOBEPKU MOKA3aJH, YTO PEKUMBI JOCHHS JUIS KaXKJAO0TO KMBOTHOTO HM3MEHSIIOTCS B
3aBUCHUMOCTH OT CKOPOCTH MOJIOKOOTIAa4H, TO €CTh COOTBETCTBYIOT UX (DPU3UOIOTHUECKUM
0COOCHHOCTSIM.

ABTOMAaTH3UPOBAaHHASI TEXHOJIOTHSI KOPMJICHHUSI KOPOB KOHLIEHTPUPOBAaHHBIMU KOPMaMH
BO BpeMsI JJOGHUsI B 3aBUCUMOCTH OT TEKYyIIEH MPOAYKTMBHOCTU. TeXHOJIOTHUS MO3BOJISIET
CHHU3UTH pacxof kopMmoB Ha 10-15% 3a cuer ycTpaHeHHs epekopMa.
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AKTYAJIbHOCTb CTAHJIAPTU3AIINA BBICOKOKAUECTBEHHOM
roBAAUHbI

Pacmompenuvt ocrognvle npunyunsl CmaH0apmu3ayuu cKOma MACHbIX NOPO0 U GbICOKOKAYECNBEH-
HBIX myui 20650UHbl. IMom OOKYMeHm YCMaHagIueaem npaguid OYeHKu U KiaccuQurkayuu 206s10uHul,
NONYYEHHOU 0T MONOOHAKA KPYNHO20 PO2AMO20 CKOMA MACHO20 Hanpasienus npooykmugnocmu. On no-
38071UM YEMKO OMOeNUMb 2085 0UHY 8bICULEN] YEHOBOU KAmMe2opuu Kauecmed 8blCOKOKAYECMBEHHOU 20651~
OUHDL.

Knrouesvie cnosa: nopooa, MacHoU CKom, KAACCUPUKAYUS, BbICOKOKAYECNBEHHAS 20650UHA, CIMAH-
dapm.

Maxanaoa emmi mMyKbIMObL MAl MeH J#CO2APLL CANAlbl CUbLD emiH CMaHOapmmayovly Heziszi
npunyunmepi Kapanowvl. byn kyoscam emmi 6azbimmagbvl ipi Kapa Manodbiy MONHeH ANbIHEAH CUbIP emiH
bazanay dcane sicikmey epedicenepin bencineioi. On JHco2apvl Canaivl Cublp emiHiy canacwl KHcoapvl basa
canamuln HaKmel 06N anyea MyMKiHOIK 6epeoi.

Tyiiin ce3dep: 6opoaxbviiay, MyKbiM, ipi Kapa Mai, KIACCUDUKAYUSA, HCO2APLL CANANbL CUbID emi,
cmanoapm.

The article discusses the basic principles of standardization of beef cattle and high-quality beef car-
casses. This document establishes rules for the evaluation and classification of beef derived from young
cattle meat productivity direction. It will allow to separate beef of the highest price category of quality of
high-quality beef accurately.

Key words: breed, beef cattle, classification, high quality beef, standard.

Pa3BuTHE MICHOTO CKOTOBOZICTBA BXOJIUT B YMCJIO IPHOPUTETOB arpapHoii monutuku PK,
TaK KaK peluTh npoliieMy AeuIUTa rOBSANHBI 0€3 MACHOTO CKOTOBOJICTBA MPAKTHUECKU
HEBO3MOXKHO. YHCIIEHHOCTh KPYIMHOTO pOraToro CKoTa Crelualu3upOBAHHBIX MSACHBIX TO-
pon u moMeceil ¢ noyeld KpoBH MO MSCHBIM mopoaam Ha 1 suBaps 2018 roma mocturia
6838,1 TEIC. TOIOB,

B ctpane co3narorcs KpynHble COBpEMEHHbIE PEANPHUATHS C MHHOBALIMOHHOM TEXHO-
JIOTHE, B KOTOPBIX COCPETOTOYEHO BBICOKOIIEHHOE ITOT0JIOBbE JIUITNX MHTEHCUBHBIX MAC-
HBIX MTOPOJ - Ka3aXCKOH OEJI0rooBoi, aynueKoIbCKO, abepJuH aHTyCCKOM, Tepedopackoit
U IpyTHUX.

B cootBeTcTBUM ¢ rocygapCTBEHHON MNpOrpaMMOIl pa3BUTHS arpONpPOMBIIIIEHHOTO
komiuiekca Pecybnuku Kazaxcran Ha 2017-2021 roagsl, 00beM MPOU3BOACTBA BHICOKOKA-
YECTBEHHOH rOBSIUHBI JOJKEH BBIPACTH.

B nccnenoBanusx ycTaHOBIIEHO, UTO OT CKOTa MSICHBIX MOPOJ, pa3BoAUMbIX B Kazaxcra-
HE, MO)KHO TOJy4aTh TSDKENbIe TYIIH: OT OBIYKOB Ka3aXCKOH OeoroyIoBOi MOPOAbI, KOTO-
pbie B Bozpacte 18 mMecsiueB UMeroT kuByto Maccy 540-550 kr, yOolHbIi BbIXOA - 62-64%,
ayJIMeKoJIbCKOW Mopo/bl B Bozpacte 15-18 mecsnes, nocturatomue xuBoid Maccsl 450-540
KI. YOOiiHbI! BBIXOM Tymu coctasiser 63 %, Macca kocreil - He 6osee 18 %; abepauH aH-
r'yCcCKoi mopozsl B Bozpacte 15-18 mec. - 460-480 xr npu Beixoae Ty 60-61%; repedopa-
ckoif B Bo3pacte 12-18 mec. - 480-500 kxr npu Beixoae Ty 60-65%.[1, 2, 3].
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Takum o0pa3om, Hazpena HeOOXOAMMOCTh AU PepeHInaANH OLEHKH KauecTBa TYII
U CTUMYJIUPOBAHUS NMPOU3BOACTBA TOBSAMHBI BBICIINX KaTeropuil KauecTBa 4epe3 HOBBHIN
MexrocynaperBennbiit ctangapt ['OCT 33818-2016 Msico. T'oBsianHa BRICOKOKAYECTBEH-
Hasl.

CrangapT npuHIT MeXrocynapcTBEHHBIM COBETOM I10 CTaHAApTH3AIMH, METPOJIOTHU
U cepTu(UKaIny.

OTOT JOKYMEHT YCTaHABIMBACT MpaBHJia OLIEHKU U KIacCU(UKALNU TOBSAUHBI, TIOTY-
YEeHHOI OT MOJIOJIHSAKA KPYITHOTO POTraToro CKOTa MACHOTO HalpaBiIeHUs MPOAYKTUBHOCTH.
OH TNO3BOJUT YETKO OTJEIHUThH TOBSAMHY BBICHIEH [EHOBOIM KaTeropuy KauecTBa BBICOKO-
KaueCTBEHHOU TOBSIUHBI. CTaHAapT OTIMYAEeTCs CIEAYIOIMME ocoOeHHOCTsIMH. K BbI-
COKOKAa4YECTBEHHOM TOBSAMHE OTHOCAT MSICO OT YOOSI BBICOKONPOAYKTHBHOTO MOJIOIHSIKA
KPYITHOTO POTaToro CKOTa MSICHBIX TIOPO/: OBIYKOB M TEJIOK B BO3pacTe JI0 2 JIET, KacTPaToB
- 10 30 mec., OTKOPMJICHHBIX MOCJIE OTheMa OT Marepeit B TeueHue He menee 100 mHel 1o
y00s1 Ha BBICOKOOHEPreTHYECKUX pannoHax (He meHee 70% KOHLIEHTPATOB MO MUTATEIbHO-
ctr). BrIcoKkokauecTBeHHast TOBSIIUHA JIOJDKHA OTBEYaTh MUHUMAJILHBIM TPeOOBaHUSIM TIO
MpPaMOPHOCTH, TOJILIMHE MOAKOKHOTO JKUPA, LIBETY Msica U KHUPa, IIIOMIAIU «MBIIIEIHOTO
«Ta3Ka» NpU XpaHEHHH B OXJIAXKICHHOM COCTOSHMM HE MEHee 5 CyT ¢ MOMEHTa y0os u
peanu3yemas B BUe OTpyOOB. BhICOKOKaueCTBEHHYIO TOBSIIMHY COPTUPYIOT Ha KaTETOPHU
B, K, I' B 3aBHCUMOCTH OT Macchl, BHIIOJHEHHOCTH (POPM M pa3BUTHS MBIIII] M HA KIaCChI
1,2, 3 u 4 B 3aBUCUMOCTH OT MPAMOPHOCTH, TOJIINHBI TOJKOKHOTO KUPA, IIOMIATU «MbI-
HIEYHOTO TIa3Kay, [IBETa MBIIIEYHON TKaHU M HapYKHOTO kupa (Tadm. 1, 2)

Taonuya 1 — TpeOoBaHMS K Macce TyIIN

Kareropus TpeOoBanus (HU3IIUE PEIEIIbI)

B Tymm Maccoii He MeHee 315 KT, TOTHOMSICHBIE ¢ OKPYTJIOH, BBIMYKIIOH U OTIIMYHO
pa3BuToi Myckynatypoit. [Ipu ocmotpe B mpoduis — mmmpokue. TazobenpeHHas
4acTh TYIIM OYCHb IIMPOKAsl U POBHAS, HABUCAHKE MBIIII] Oe/jpa B 00IACTH KOJICH-
HOT'O CycTaBa XOPOILIO BBIPAKEHO, CIMHA M MOSCHMIIA IIHPOKHUE U TOJICTHIE TTOYTH
J10 XOJIKH, OCTUCTBIE OTPOCTKHM MTO3BOHKOB HE NMPOCMATPUBAIOTCS; JIONATKU U FPYyIdb
OUEHb OKPYIVIBIE U XOPOILO 3alOJHEHbI MBILIIAMU, IEPEXBATa 32 JIONATKAMU HET,
JIonaTo4YHasi KOCTh HE IPOCMAaTPUBAETCS U3-3a TOJICTOTO CJIOS MBIIII]

K Tymm maccoif He MeHee 280 KT, TOJTHOMSCHBIE C OKPYTJION BBITYKJIOW W OTIUYHO
pa3BuTOl MycKynarypoii. I[Ipu ocmorpe B mpoduias — mmmpokue. Tazo0enpeHHas
YacTh TYIIHM OYCHb IIMPOKas U POBHAsl, HABUCAHUE MBIIII Oe/ipa B 00JIaCTH KOJICH-
HOTO CYCTaBa XOpPOIIO BBIPAKEHO, CIIMHA U MOSCHHUIA IIMPOKUE U TOJCTHIE ITOYTH
JIO XOJIKH, OCTUCTBIE OTPOCTKH MO3BOHKOB HE IIPOCMATPUBAIOTCS; JIOTIATKU U TPY/b
OYCHBb OKPYTIIBIC W XOPOIIO 3aIl0JIHEHBI MBIIIIAMH, ITEPeXBara 3a JIONaTKaM1 HET,
JIOTIATOYHAs KOCTh HE MTPOCMATPHBACTCS M3-32 TOJIICTOTO CIIOSI MBITIIL

r Tymu maccoil He MeHee 240 KT, IOJTHOMSICHBIE C OKPYIVIOH XOpOILO Pa3BUTON My-
ckynarypoit. [Ipu ocMoTpe B mpodminb - cpeqHel MHUPHHBI U 3aTI0THEHHOCTH MY-
ckynarypoii. TazobeapeHnas 4acTh CpeHEeH ITMPUHBI, POBHAS, MBIIIIEI Oeapa B 00-
JIACTH KOJICHHOTO CyCTaBa 3aMETHBI, HO HE HABUCAIOT, CIIMHA U MOSCHUIIA CPeIHEeH
LIMPHUHBI, HO Cy>KaeTcs B HAIPaBJICHUM K XOJIKE, OCTHCThIE OTPOCTKU MTO3BOHKOB HE
IIPOCMATPHUBAIOTCS, JIOIATKH M TPY/Ib OKPYIIIbIE, 3aII0JTHEHBI MBIIIIIAMH, TIEpEXBaT 3a
JIonIaTKaM{ HE BHJICH, JIONIATOYHAst KOCTh CKPBITA MBIIIIIAMHI
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CraHgapT CTUMYJIHPYET OTKOPM MOJIOAHSKA 10 BBICOKUX BECOBBIX KOHAMIINM, a TaK-
K€ MOBBIILIEHHE MPaMOPHOCTH MsiCa, YMEHBIICHUE TOJILIMHBI HAPYKHOTO KUpa U yBe-
nu4yeHrne oOMYCKYJIeHHOCTH Tyll. BbICOKOKauecTBeHHasl TOBS/IMHA B pe3yjibTaTre cop-
TUPOBKH MOJIyYaeT cienytomue o003HaueHHsI: KaTeropus u kiacc, Hanpumep, Bl, B2,
K3,K4, T1,T2uT 1.

BricokokauecTBeHHast OXJIaXKJCHHAS TOBSAMHA MpeIHa3HaYeHa ISl peaju3aluy B TOp-
TOBJIC U HMCIIONB30BaHUs B CETH OOIIECTBEHHOIO MUTAHUSI B BUAE YMAKOBaHHBIX IO] Ba-
KyyMOM OTpyOOB: CIIMHHOTO Ha KOCTH, CIIMHHOTO OECKOCTHOTO, MOSICHUYHOTO Ha KOCTH,
MOSICHUYHOTO OECKOCTHOTO, MOSICHAYHO-TIO/IB30IIHON MBIIIIIBI (BEIPE3KH), BEpXHEH yacTu
0ECKOCTHOTO Ta300e[PEHHOr0 OTPyOa U MOJJIONATOYHOTO OECKOCTHOTO. [4].

CraHgapT Ha BBICOKOKAUECTBEHHYIO TOBSIUHY YCTAHABIMBACT JKECTKUE TPEOOBAHHMS
U K IPEANPHUATUSIM, KOTOPbIe POU3BOIAT TaKylo MPpOoAyKIuio. Tak, Hanpumep, nogoOHoe
MPEANpHUITHE AOHKHO ObITh cepruduuuponano B cucreme XACCII (Hazard Analysis and
Critical Control Points — aHain3 pUCKOB M KPUTHYECKHE KOHTPOJBHBIE TOUYKA — KOH-
LENIys, IpeayCMaTpUBAIONIAsl CHCTEMATHUECKYI0 HICHTU(DHUKALINIO, OLIEHKY U YIpaBJICHHE
OTACHBIMH (PaKTOPaMHU, CYIIECTBEHHO BIMSAIOUIMMHU Ha 0€30MaCHOCTh MPOAYKIMH, IPEeIHA-
3HaueHa AJIS YMEHBIICHUS PHCKOB, BBI3BAaHHBIX BO3MOXKHBIMH MpobieMaMu ¢ Ge30MacHo-
CTBIO MUILEBON MPOILYKIIMH) WIN aHAIOTUYHOM.

[oBbIIeHHBIE TPEOOBaHMS K KAYECTBY Msica BBIPAXKAIOTCSI B MOCTOSIHHOM COBEpILICH-
CTBOBaHHMHU METOJIOB CTaHAAPTU3AIMH MPOAYKIMH. B cTanmapre Ha BHICOKOKaYeCTBEHHYIO
TOBSIIMHY C(HOPMYIUPOBAaHBl U PErIAMEHTHPOBAHBI MEPOIIPUSTHS, YIPaBISAIONINE Kadye-
CTBOM Msica.

Taonuya 2 — TpeGoBaHMs K Ka4ECTBY Msica

Tonmuna Ilnomanp L[BeT mbiieu-
MpaMopHOCTh N
TIOIKOYKHOTO | «MBIIIEYHOTO HOW TKaHM Ha | L[BeT mozkokHOTO
Knacc | (mo sranon- Pt
9 KHpa, CM HE | TJIa3Ka», CM MTOTICPEYHOM KHUpa
HOM IIIKaJe)
Ooiee HE MeHee paspese

1 Hacermennas 2,0 80 OT cBeTno- Benpnit nunn
KpacHOTO 110 MOJIOYHO-OCITBIH
KpacHOTO (K wm JI)
(B nnamaszoHe
A—B)

2 Xopomas 2,0 75 Ot cBeTo- benbrit nnm
KpacHOTO 10 MOJIOYHO-
KpacHOTo OebIit
(B 1ranasoHe (K nm JT)
A—B)

3 YMmepennas 2,0 80 Jomnyckaercs Homyckaetcst
TEMHO-Kpac- CBETIIO-JKEJITHIN
ve1i nBet (IN) nBet (M)

4 Hebonbmas 2,0 80 JHomyckaercs Jomyckaetcs
TEMHO-Kpac- CBETIIO-
weri nset (') JKENTHIN

et (M)
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To ecTb cTaHaapT, BHICTYIIAsi MEPOM KaueCTBa, ABJISIETCS B TO KE BPEMSI U OCHOBOM ISt
(dbopMupOBaHHUS 1ICH.

Takum o6pazom, MexrocynapctBennbiii ctanaapt [OCT 33818-16 «Msco. Tosinu-
Ha BBHICOKOKAUYECTBEHHAS MPU3BAH CTUMYJIUPOBATH MICHOE CKOTOBOJACTBO U PETYIUPOBATH
MIPOM3BO/ICTBO BHICOKOKAUYECTBEHHON TOBSIIMHBI, €€ KJIACCH(DUKAIIMIO M OLEHKY Ha MEKI0-
CYIApCTBEHHOM YPOBHE.
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3EJIEHAS TEXHOJIOI'USA MOBBIINEHUSA ITPOAYKTUBHOCTHU
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP

Aemopamu 6 pesynibmame nposedeHHbIX pabom paspabomana MemoouKa npeonocesHol 0opabom-
KU CeMAH, NOOMBEPACOAIOWas panee YCmaHuosieHuyio 3aKOHOMEPHOCHb OUOPE3OHANCHOU aKMUgayul
CeMSIH CeNbCKOXO3AUCBEHHBIX KYILIMYP U CUCEMHO20 GIUAHUA HA UX OUOPUTMbL, 3AKTIOUAIOWAACS 8
MoM, Umo 2pasUmayuoHHble, eCMeCmeeHHble U UCKYCCMEEHHbIE dNEeKMPOMACHUMHbLE NOJIA YCUTUBATION
nepuoouyeckoe OUOPe3OHAHCHOe 8030elcmeue, YCMaH08IeHo, Ymo Hauboiee NOOX0OAUWUL PEHCUM 803~
oeticmeusi H4 OMII 6 ouanazone 10-16 'y, visignero, umo oOpabomra cemeHHo20 Mamepuaia npouc-
xooum Ha buonoeuuecku eaxcuvix wacmomax 10-16 I'y. Ilpu odpabomre HUSKOUACMOMHBIM NeKMPOMa2-
HUMHBLM NOLEM CIMUMYIUPYEMCSL UMMYHHAS CUCIEMA CelbCKOXO3AUCNGEHHBIX KVILIMYD, Ym0 0eiaen ux
bonee ycmouuusblMu K 001e3HAM U 6peoumensim, pacmenus jeaie nepeHoCsam Hebaazonpusammsle Kauma-
muuecKue ycioeus: 3acyxy, cyxogeu, nepenaovl memnepamyp u m.o.

Kniouegvie cnosa: snexmpomacnumnoe none (OMII), nuskouacmomuoe snexmpomasHummoe noe,
UCKYCCMBEHHOE DNIeKMPOMACHUMHOe Noje, eCMEeCMEeHHOe NeKMPOMASHUMHOE Noie, 2e0MASHUNMHOe
none, buonoeuyeckKue cucmemvl, CIMUMYAUPYOWUL 3 ghexm.

Asmopnap  ocypeizineen  JcymMvicmap  HaIMudicecinoe  aybll  WApYyauibliviebl  0aKbLIOAPLIHbIY
MYKBIMOAPbIH OUOPE30HAHCMBIK AKMUBNEHOIPYOIH JCIHE 01APObIH OUOPUMMATAPBIHA JHCYUEN dcep emyOil
epme benzineHzer 3a4ObLIBIKMAPbIH PACMAUmMblH MYKbIMOapObl cedy an0biH0a oHoey a20icmemeci a3ipneHdi,
OHOA SPABUMAYUATBIK, MADURU ICIHE IHCACAHOb ITIEKMPOMASHUMMIK opicmep Ke3eHOIK OUOPEe30HAHCIbIK
acepoi kywetimeoi, 10-16 'y ouanaszonvinoaser IMO dicoic acep emyOin HeYPIbiM KOLAUIbL PeNCUMi
myxuim mamepuaivii ogoey 10-16 I'y 6uono2usinviy Magvl30bl Jcuiiikmepoe JHeypei3iiemini AublKmaniobl.
Tomen orcuinikmi snekmpmacHUmMmix opicmi oHoey Ke3iHOe aybll Wapyaubliblebl OaKbLIOAPbIHbIY
UMMYHOBIK, HCYUeCi bIHMAalanHObipbLlaobl, OYi onapovl aypyiap MeH 3UsHKecmepee AHa2YpivblM mesimoi
emedi, ocimOikmep KOAAUCHI3 KIUMAMMbBIK JHCAROAUNAPObL: KYPEAKWBLILIK, KYPRAKUIbLIbIK, meMnepamy-
pa men m. 6. ayblcmuipabl.

Tyiiin ce30ep: snexmpomaznummi opic (IMO), momen sxcuinikmi 21eKmpomMasHummi opic, Hacanovl
NeKMpomMazHummi epic,madbuu 31eKmpomMacHummi epic, eomazHummi opic, OUONOUANBIK JHcylienep,
acep bIHMaNaHObIPAMUbIH.

The authors as a result of the work developed a method of pre-sowing seed treatment, confirming the
early established pattern of bioresonance activation of seeds of agricultural crops and the systemic effect
on their biorhythms, consisting in the fact that the gravitational, natural and artificial electromagnetic
fields enhance the periodic bioresonance effect, found that the most suitable mode of exposure to low-
frequency EMF in the range of 10-16 Hz, revealed that the processing of seed occurs at biologically
important frequencies of 10-16 Hz. When treated with a low-frequency electromagnetic field, the immune
system of crops is stimulated, which makes them more resistant to diseases and pests, plants are easier to
tolerate adverse climatic conditions: drought, dry winds, temperature changes, etc.

Keywords: electromagneticfield (EMF), low-frequency electromagneticfield, artificial electromagnetic
field, natural electromagnetic field, geomagnetic field, biological systems, stimulating effect.

B nacrosiiee BpemMsi HEOTHEMIIEMON YaCThIO KOHIICTIIINN YCTOWYNBOTO PA3BUTHS SIBIIS-
IOTCS 3€JICHBIE TEXHOJIOTHH, BKIIFOUAIOIIHE B C€0s MPUHIIUIIBI SKOJIOTHYECKOTO PABHOBECHS
1 YKOHOMHIO TIPUPOIHBIX PECYPCOB.
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BHeipeHue 3K0JIOTHYEeCKU YHCThIX U SKOHOMUYECKHU dPPEKTUBHBIX TEXHOIOTHI B CEJIb-
CKOM XO3SHCTBE HANPSMYIO CBS3aHO C CO3aHUEM TEXHHYECKOTrO MOTEeHIMana Jjsi odec-
MIEUCHHS YCTOMUMBOTO pa3BUTHUS CTpaHsl [1].

OnektpomarautHeie ot (OMII) npencraristoT coOO0M BaXKHBIN IKOJIOTUISCKUN (ak-
TOP, BO3JICUCTBYIOIINI HA KUBBIE OPraHU3Mbl B TEYEHNE BCEU UX ABOJIKOLUHA — C MOMEHTA
MOSIBJICHMSI 1O HACTOSIIETO BpeMeHu [2] .

BosneiictBue DMII Ha OMOIOTHYECKUE CHCTEMbI 3HAYMTEIBHON HAMPSHKEHHOCTH HUC-
CJIeIOBaHbl K HACTOAILIEMY BPEMEHHU JOCTAaTOYHO ITOJIHO, BO3/AEHUCTBUS HU3KOYACTOTHBIX
anexkTpomarauTHeIX nojeit (HY OMIT) moka uzydensl Henoctarouno. [locnennue uccneno-
BaHUs TI0KA3aJId YPE3BbIUAHHO BBICOKYH YYBCTBUTEIBLHOCTh OMOJIOIMYECKUX CHUCTEM Kak
PacTUTENBHOTO, TaK M KUBOTHOTO MPOMCXOXkAeHHs K cnabbiM OMIL, o ypoBHIO Hampsi-
’KEHHOCTH COIMOCTABUMBIM C TIoJieM 3emiu [3].

B nacrosmee BpeMs dIEKTPOMArHUTHBIC TOJIST HU3KOH MHTCHCUBHOCTH aKTUBHO BHE-
JPSIOTCSL B pasiuyHble cepbl AEATETbHOCTH YellOBEKa: MPOMBIIUICHHOCTh, MEAUIIHY,
CeJbCKOE X03HCTBO U T.A. B mepByro ouepeb MocpeicTBOM IPUMEHEHHS! 3IeKTPOMarHuT-
HOTO BO3ICHCTBUS CTPEMSITCS MOBBICUTE YPOXKANHOCTD PAa3IMYHBIX CETbCKOX03SHCTBEHHBIX
KYJBTYP, YMEHBIINUTh KOJIMYECTBO BHOCHMBIX MUHEPAIbHBIX yA00peHul u T.1. [4].

B nHameii paboTe yuuThIBae€TCS IPaBUTALIMOHHOE BO3JCHCTBUE Ha 3eMJIIO, MIPOSIBIISIO-
nieecsi B MpuiIMBooOpasyromiei cuie. [IpunrBHbIe SIBISHUS BOSHUKAIOT 332 CUET COBMECT-
HOTO I'paBUTAIMOHHOTO NeiicTBus JlyHsl u Connia Ha 3eminto. Haubosbliee BiusHue OKa-
3pIBaeT JlyHa, koTopasi HECMOTpsI Ha CBOM HECOM3MEPHMO Mallble pa3Mephl 0 CPAaBHEHUIO
¢ ConHuem, HaxonuTcs Ha Oonee OnuskoM K 3emiie paccrosiHud, yem Comnuie. [IpunuBst
JIOCTUTAlOT MaKCUMyMa B HOBOJIYHHE U MOJTHOMYHUE, Koraa JIyna u CouHile oka3bIBaloTCs
Ha OJTHOU MpsMO uHuM ¢ 3emiiei [5-6].

B pesynbrare TEOpEeTHUECKHM W OIKCIEPUMEHTAIHHO OOOCHOBAHHO IOJIOKHTEIHLHOE
rnusiuue HY OMII Ha cenbCKOXO3SMCTBEHHBIE KYIBTYPBI, 3aKIIOUAOIIEeCs] B TOM, YTO
TPaBUTAIIMOHHEIC, €CTECTBEHHBIC U UCKYCCTBEHHBIC JICKTPOMATHUTHBIC TOJS YCUIUBAIOT
MEPUOINYCCKOE OMOPE30HAHCHOE BO3JICHCTBHE, KpaTHOE OMOpUTMAaM, 00YCIIOBIMBAOIIEE
MOBBIIIIEHHE CKOPOCTH MPOpPACTaHUs, YPOKaHHOCTH U YJIy4dllIeHHE KauecTBa CEMSH Cellb-
CKOXO3SHCTBEHHBIX KyabTyp [7-11].

Onpenenenue BIMSHUS TPWINBHBIX CHIT HA 3 pekTuBHOCTH 00padorkn HY DMII B ce-
MeHaX KyKypy3bl ¥ IIIEHHUI[b! OCYLIECTBIIAIN ¢ moMoInbto mporpaMmMbl MOONGRAF. Ipo-
rpamma MOONGRAF Boiiaer fBa aiina ¢ JaHHBIMU O KOOPJMHATAX U MOJI0XKEeHUU JIyHBI
Ha KQKIYIO JIaTy 33IaHHOT0 Mecsilia. JTa mporpaMma OKa3bIBaeTcsl ynoOHOW B IPUMEHEHHH
JUTSL HEaCTPOHOMHUYECKHX MCCIIeI0OBAHNM, CBA3aHHBIX C COTOCTABIEHNEM dKCIIEPUMEHTab-
HBIX JIJAHHBIX 10 PA3JIUYHBIM OMOJIOTMYECKUM IPOIECCaM C MOJIOKEHUEM U JIBUKCHUEM
JIyHslL.

O6padotky cemssH HY OMII npor3Boauiiv ¢ TOMOLIBIO YCTPOWCTBA ISl TPEIIOCEBHON
00pabotku cemsiH [12]. YcTpoicTBO [UIsl IPEANOCeBHON 00pabOTKKM CeMSH TPeCTaBIIs-
eT co0oll HM3KOYACTOTHBIN AIIEKTPOMATHUTHBIM M3TydaTelb Ha KBAPIEBBIX KPUCTAILUIAX C
BCTPOCHHBIM B HETO0 MUKPOKOMITBIOTEPOM, MUHUMOHHUTOPOM, M3TOTOBJICHHBI Ha OCHOBE
COBpPEMEHHBIX IU(POBBIX TEXHOJIOTHIA.

B mpuGop BcTpoeH TaiiMep, KOTOPBIH BKIIIOUAET U BBIKIIIOYAET MPHOOp B 3aaHOE Bpe-
M. [Ipubop cozmaBascs crieruaibHO 1715t pabOThI B OJIEBIX YCIOBUAX U OTOMY OTJIHYa-
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eTCsl MaJIbIMU rabapuTaMu U HeOOIbIINM BecoM. J[isi 00pabOTKH UCTIONb30BAIH JHATIa30H
gactot ot 10 mo 16 I'u. Bpems o6pabotku cemsin OMIT HU cocraisuia 11 munyt. TexHo-
JIOTHEH TIpenycMoTpeHo Boaelicteue DMII Ha cemeHHON MaTepual.

YHUKQJIBHOCTb JJTAHHON TEXHOJIOTUH B TOM, YTO IIPU MU3EPHBIX 3aTpaTax U B KpaT-
yailne CpoKu MOKHO 00paboTarh JtoOble 00bEeMBl IOCEBHOTO Marepuajia, YCKOPUTb
CPOKH OJO3pE€BaHUA CCMSH, FAPAHTUPYIONIHEC IMOJTYYCHUC BHICOKOMPOAYKTHBHBIX pacTe-
HUN. YCTPOMCTBO AJIsl IPEAIOCEBHON 00pabOTKH ceMsH U cXeMa 00paboTKH CeMEHHOTO
Marepuala, a TaKkKe Mpolecc dIEKTPOMarHUTHONH 00paboTKU W300paXkeHbl B COOTBET-
CTBHMH C PUCYHKOM 1.

a 0

Pucynox 1 — YcTpoHCTBO TSI IPEAIIOCEBHOW 00paboTKH (@) U cxeMa 00paboTKu
CEMEHHOTO MaTepHaja U MPOIeCcC IEKTPOMArHUTHOH 00paboTku (6)

B wuccrienoBanusx HMCMONb30BaIM CEMEHA KYKYpy3bl copTa «ANTBHIH-739» U cemeHa
neHunbl copra «Kazaxcranckas pannecnenas». B kauecTBe n3MepsieMbIX apaMeTpOB UC-
MOJIB30BAJIA SHEPTHIO MPOPACTAHUS U BCXOXKeCTh ceMsiH. OTOOp 00pa3oB OCYIIECTBIISIIN
cornmacHo 'OCT 12036-85 [13]. Onpenenenne sHEPrUM NPOPACTAHNS U BCXOKECTH CEMSH
KyKypy3bl U ceMstH nuieHn1sl nponssoanin mo 'OCT 12038-84 [14].

PesynbraThl 1a00paTOPHBIX UCCIICAOBAHUHI IPHUBEIH K 3aKIIOUCHHUIO, YTO ISl OTyde-
HUSI MaKCHUMaJbHOTO 3(dexra OMOTOrnuecKkod CTUMYISLIUN CEMSIH yKa3aHHBIX KyJIbTYp
HEOOXOAMMO 3KCIIEPUMEHTAIBHO OMPECIIUTh ISl KaKAOH KYJIbTYPBl ONTHMAaJIbHBIC Ha-
pametpsl HU OMIIL. Bei6op uactoT B untepBane 10-16 I'u, kpoMe sKCrIepUMEHTaIBHOTO
nogoopa, 000CHOBAaH TEM, YTO OHU COOTBETCTBYIOT PE30HAHCHOW 4acTOTE MHTPAIioly-
JSIPHBIX IPEBPALICHUH B ITOCEBHOM MaTepHasle MpH KOH(POPMALMOHHBIX KOJCOAHUSX.
Omnpenenenne ontumanbHol yactoTel HY OMII, nmpu K0TOpoil BOZHUKAET CTUMYIHPYIO-
i 3¢ ekt ABIseTcs BaKHON 3a1aueii. Pesynbrarel 00paboTKH ceMsH KYyKypy3bl copTa
«AnTbIH-739» npencraBieHbl Ha pucyHke 1(a). O6paboTka IpoU3BOAMIACE IPU BO3ACH-
cteun HY OMII B Tteuenne 11 MuUHYT. AHanu3 MOJy4EeHHON 3aBUCUMOCTH MOKa3bIBAET
MIOCTETICEHHOE YBEIMUEHHE BCXOKECTH, U HAanOONbNi 3 (HEKT 3aBUCUMOCTH BCXOKECTU
CEeMSIH KYKYpYy3bl OT YacCTOTBI 3JICKTPOMAarHUTHOTO MoJid HadIronaeTcst Ha yactore =14
I', mpu 5TOM ONBITHOE 3HAYEHHE MPEBOCXOAUT KOHTpOib Ha 33 %. Hapsaay c uccneno-
BaHUEM BCXOXECTH CEMSH OLICHUBAJIACh YHEPTHsI IPOPACTAHUSI CEMSIH B COOTBETCTBHH C
pucyHKoM 2 (6).
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a §)

Pucynok 2 — 3aBUCUMOCTB BCXOXKECTH (@) ¥ SHEPTUU IPOPACTAHUS CEMSH (6) KyKypy3bl copTa
«AnteH -739» ot wactorsl HU OMI], t =11 munyT

Kax BugHO 13 3aBuCUMOCTH, TIpH Bo3aeiicTBun DMII ¢ maHHOI 9acTOTOM SHEPTUS TTPO-
pacTaHus OMBITHBIX 00pa3IloB MPEBHICHIIA KOHTPOIh HAa 7 %. [lpu BozmerictBum DOMII ¢
9aCTOTaMU MarHUTHOTO 1ot 15 1 16 ' sHEprUs mpopacTanmsi CeMsH OblJIa HIKE KOHTPO-
7t Ha 6 1 8% COOTBETCTBEHHO. B OCTambHBIX CIydasx SHEPTHUS MPOPACTAHUS TAKKE MAJIO
OTJIMYANIach OT KOHTPOJIBHOTO 3HAYCHHS.

Hapsiny ¢ uccnenosanuem Bo3aeiicteust HU OMII Ha cemeHa KyKypy3bl H3y9allOCh €T0
BIIMSIHME Ha ceMeHa sSipoBOil mieHuIlbl copta «Kazaxcranckas panHecnenasy». [Ipu Bo3aeit-
cteun HY OMII Ha cemena mieHuIbl HanOoIbIAK 3 (EKT BCXOKECTH ObIIT JOCTUTHYT B
TOM ciydae, Koraa BosaeicTBre ocymiecTBisuiock OMII ¢ wactoramu =14 ', ipu sTOM
OTIBITHBIE 00pa3IIbl MPEBOCXOIMIN KOHTpoIb Ha 24%. Korma ncrons3oBanack yactora f=11
I'1 BCXoKeCTh OMBITHBIX 00pa3roB Obuta Oonbire KOHTposss Ha 8%. CiemoBarensHO, HE-
00XOMMO OBIJIO OIEHHUTD JIOTIOIHUTENIbHBIE TTapaMeTPhl, KOTOPbIE TTO3BOJIMIH ObI oTperie-
JUTH HanOoJiee MOMXOMAITy0 JyacToTy DMII, mpUBOIAIIYI0 K MAKCUMAIBHOMY d(PQEKTY.
TakuM mapaMeTpoM BBICTyTIACT YHEPTHUS MPOPACTAHUS, 3aBUCUMOCTEH KOTOPOH OT YaCTOTHI
HY DMIT amist ceMsiH MITICHUITH TPUBEACHA B COOTBETCTBUU C PUCYHKOM 3 (&).

Pe3ynbraTs! HcciieI0BaHIN BCXOXKECTH M YHEPTUHN IMPOPACTAHUS CEMSTH MIIICHUTIBI TIPEI-
CTaBJICHBI Ha PUCYHKE 3.

a §)

Pucynoxk 3 — 3aBHCHMOCTb BCXOXKECTH (@) M SHEPTHHU TIPOPACTAHUS CEMSIH (6) MILICHNIIBI
«Kazaxcranckas panrecrenas» ot 9actotsl HU OMII, t =11 munyT.
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IIpu paccMOTpeHUN 3aBUCUMOCTH SHEPTUU NPOPACTAHUS OT YACTOTHI NIEKTPOMATHUT-
HOT'O I0JIsI, BO3JAEHCTBYIOIIEIO Ha CEMEHA IMUIEHUIbI, BUAHO, YTO ONTUMAJIbHBINA PEKUM
BozzeiictBusg OMII HY nHa cemena nmenuts! copra «Kasaxcranckas paHHecenas» MOXeET
OCYILECTBISTHCS TPH CIEAYIOMIMX MapaMeTpax: 4yacToTa JIeKTpoMarnuTHoro nons f =14
I'u, Bpemst BozaeiicTBus £ = 11 MUHYT.

Jiist onipeieNieHnst Ka4eCTBEHHBIX M3MEHEHUH B CTPYKType M (PyHKIMOHATBHOW aKTHB-
HOCTH PaCTEHUH BBHIMOJHEHBI MUKPOCKOIIMUYECKUE aHAIU3bI ()ParMEHTOB KOpHEH KyKypy-
3Bl, @ TAKXKE OIIPEJIEIICH DJIEMEHTHBIN COCTaB MAKPOIJIIEMEHTOB B KOPHEBOW CHCTEME 3PEIIbIX
pacTeHusiX.

CpaBHeHHE pa3MepOB KOPHEBBIX BOJIOCKOB MTOKA3bIBAET, UTO B yCIOBUIX 00padboTkn HY
OMII xopHeBas cucteMa Oosee pa3BUTa IO CPAaBHEHUIO ¢ KOHTPOJIbHBIM 00pa3IoM (pucy-
HOK 4).

Pucynox 4 — PazBuTie KOPHEBBIX BOJOCKOB.
a - ipu neiicteun HY DMII (yBemmaenue X 10); 6 - B orcyrerBue HY OMIT (koHTpOIH).

B pesynbrare npoBeieHHBIX padoT:

1. Pazpaborana meTonnka MpEarOCeBHON OOpaOOTKM CeMsH, MOATBEpXKAaroiias pa-
Hee YCTaHOBJIICHHYIO 3aKOHOMEPHOCTh OMOpPE30HAHCHON aKTHBAIIUH CEMSH CEeTbCKOXO3SM-
CTBEHHBIX KYIIBTYP M CUCTEMHOTO BIIMSHUS HA UX OMOPUTMBI, 3aKITFOYAOIIASACS B TOM, YTO
IPaBHUTAIMOHHBIE, €CTECTBEHHBIE U NCKYCCTBEHHBIC DIIEKTPOMATHUTHBIE TTOJISI YCHUIIUBAIOT
MeproInYecKoe OMOpe30HaHCHOE BO3JIEHCTBHE, KpaTHOE OMOpUTMaM, 00yCIOBIHBAOIIEE
MIOBBIIIICHHE CKOPOCTH MPOPACTAHUS, YPOIXKAWHOCTH W YITyYIlICHHE Ka4ecTBa CEMSH CEllb-
CKOXO3STHCTBEHHBIX KYJIBTYD.

2. YcTaHOBIEHO, YTO Hambosiee momxonsmui pexxuM Bosaeiicteus HU OMII B ama-
nazone 10-16 ' Ha ceMeHa KyKypy3bl copTa «AATBHIH-739» U ceMeHa MILIEHULBI COpTa
«Kazaxcranckast pannecnenas» cienyommil — f = 14 ', Bpemst BO3IEHCTBUS COCTABISET
t=11 MuHyT.
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HCCJEJOBAHUE XPAHEHUSI KOMBUKOPMOB C TIPUMEHEHUEM
HETPAJMIIMOHHBIX TOBOYHBIX ITPOJYKTOB
MACJOXHUPOBOM MPOAYKIIUU

B cea3u co cmpamezueli peanuzayuy NOMeHYUaIa Macioicuposoll NPOMblUIeHHOCIU OHA OONICHA
He MOTLKO UCXOOUND U3 BOIMOICHOCTU 0Oecnedenls HaACeleHUs NPOMBIULIEHHbIM U NPOO0BOTbCINGEHHbIM
CeNbCKOXO3AUCMBEHHBIM CbIPbEM, HO U OCHOBbIBAMbCS HA NOBLIUEHHOM 6HUMAHUU K CO30AHUI0 MEepOoll
nuwu. basa 6o 6cex ompaciax JiHcugomHo8o0Cmed, 61a200aps WUPOKOMY UCHOTbI0BAHUI0 MACIUUHBIX
KVIbMYp, 4mo no360Jsem CHU3UmMb cebecmoumMocms npooyKyuY JICU80MHOB00Ccmed. B dannoi cmamove
uccnedyemcs Xpanenue KOpma, 1usHue u3uKo-MexaHudeckux c0tcmes Ha CPOK 200HOCHU KOPpMA.

Kniouegwie cnosa: komoukopm, 600a, 61ajiCHOCMb, Xpanerue, memMnepamypd, Colnyuecp.

Maii onepracibi aneyemin icke acvlpy cmpameusicblHa OAUIAHLICMbL Ol XAAbIKMbL OHEPKICINMIK
JHCOHE A3BIK-MYIIK AYbll WAPYAUUBLIbIZbL WUKIZAMbIMEH KAMMAMACHI3 emy MYMKIHOIZIHe CyleHin KaHa
KOUMQl, Mal wapyausblisliébl OHIMOepiHiy O3IHOIK KYHbIH meMeHOenmyee MYMKIHOIK Gepemin matlivl
0aKbII0apObl KeHiHeH KONOAHy apKblibl Majl WApyaublIbleblibl OApIblK CANANapblHoa 0epiK Jdcemuon
bazacwvit Kypy 6aeblmviHOA HA3Ap ayoapyobl HeaHOaHovlpyea Heeizoenyi muic. Makanaoa Kypama sicemoi
cakmay 3epmmenoi, Kypama icemoi cakmay mepsimine Qu3UKAIbIK-MeXaHUKamblK Kacuemmepoiy acepi
3epmmenoi.

Tyitin co30ep: Kypama dicem, €y, blA2ANObLIGIK, CAKMAY, MeMNepamypa, CycblMAabsl.

In connection with the strategy of realizing the potential of the fat-and-oil industry, it should not
only proceed from the possibility of providing the population with industrial and food agricultural raw
materials, but also be based on increased attention towards creating a solid food base in all sectors of
livestock through the widespread use of oilseeds, which allows to reduce the cost of livestock production.
This paper investigates the storage of feed, influence of physico-mechanical properties on the shelf life of
feed.

Key words: compound feed, water, humidity, storage, temperature, flowability.

Beenenue. /1y ycrenHoro pa3BuTHs KOMOMKOPMOBOI MPOMBIIIJIEHHOCTH HEOOXOIH-
MO paclIMpeHHe KOPMOBOH 0a3bl, CHIKEHUE Ae(DUIINTA BEICOKOIMTATEIBHOTO U JACLIEBOTO
CBIPBAL.

B nacrosimiee Bpemst 47151 BEIpaOOTKH KOMOMKOPMOB, B OCHOBHOM, UCIIONIB3YETCSI 3€PHO-
BOE CBIPbE, JI0JIs1 KOTOPOTo B UX Mpou3BoacTBe coctasisieT 70-80% u G6onee[1].

B mpousBoacTBe KMBOTHOBOJYECKON MPOAYKLIMH OCHOBHBIM JIMMUTHPYIOIIUM (ak-
TOPOM SIBJISIFOTCSl BBICOKOKaUueCTBEHHBIE KopMa. OIHUM W3 BaKHBIX MyTEH peleHus: 3Ton
poOIEeMBI SIBIISIETCS HCIIONB30BaHNE HETPAAUIMOHHBIX BHJOB CHIPBS: MOOOYHBIE MPOIYK-
Thl MacllO)KHPOBOM, MHIIEBOH, 3epHONepepadaThIBaroONIeii, KpaxMalonaTOuHOH, MJI00-
OBOILHOH, MsiconepepadaThIBAIOIICH, ppIOHON U MUKPOOHMOIOTHYECKOM MPOMBIIIJIEHHOCTH.
B xayecTBe MuHepanbHOW KOPMOBOW 100aBKM TaKKe MOXKHO HCIOJIb30BaTh MPHPOAHBIC
MUHEpaJbl — OEHTOHHT, LIEOJTUT U IIYHTHUT [2].

KonkypeHuusi Ha pbIHKE KOPMOB MOCTOSTHHO TpeOyeT MOMCKa HOBBIX MyTeH MOBBIIIe-
HUS KadecTBa KOMOMKOPMOB M CHIKEHHMSI TPOM3BOACTBEHHBIX 3aTpar. PazpabarsiBatorcs u
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peanu3yroTcs HallMOHAJIbHBIE POTrPaMMbl YBEJTMUEHHSI IPOU3BOICTBA KOPMOBOTO OelKa Ha
0a3e coOCTBEHHBIX pecypcoB — B0 DpaHIuK, HaIpUMEp, 32 CUET TOBBILICHUS yPOKAWHOCTH
0000BBIX M MAaCIIMYHBIX KYJIBTYp. B cTpaHax ¢ pa3BUTHIM CEIbCKUM XO3SIHCTBOM OOJIBIIOE
HKOHOMHYECKOE 3HAUCHHE MPHUIACTCS TaKUM HCTOYHHUKAM KOPMOBOTO OenKa JUIs TpOu3-
BOJICTBa KOMOMKOPMOB, KaK KYKypy3a U IPOAYKTHI €€ TiepepaboTKu, parc v MPOAYKTHI €ro
nepepadotku [3].

CrnenyeT OTMETHUTb, YTO HA MPOTSIKCHUU MHOTHUX JICCATHIICTUH HE YIaeTcsl CHSTh Mpo-
011eMy CBIpbs U IPOU3BOJACTBa KOMOMKOPMOB. [109TOMY B YCIOBHSIX HENMPOCTOH KOPMO-
BOW CHTyallul 0co00e 3HaYeHHe MPUOOpEeTaeT UCIOIb30BaHUE BCEX PECYPCOB KOPMOBBIX
CPEACTB JJIs MOBBIIEHUS A(PPEKTUBHOCTH KUBOTHOBOJCTBA. B ATHX YCIIOBHSX aKTyajeH
MOWCK MECTHBIX HETPaJULIUOHHBIX U JOCTYIHBIX KOPMOBBIX CPEACTB, KOTOpbIE OBLIH OBl
OJIM3KH 10 CBOEH OMOJIOrMYEeCcKO IEHHOCTH K TPaJAWIMOHHBIM KOpMaM KUBOTHOTO U pac-
TUTETHHOTO MPOUCXOKACHHUS [4].

B TexHONMOrHYECKHUX Mporeccax KOMOMKOPMOBOTO IIPOU3BOJICTBA U IPH XPAaHEHUH BaXK-
HYIO POJIb UTPAIOT SIBJICHUS] BHELIHETO MaccooOMeHa MEX/y KOPMOBOH 100aBKOH M BHEII-
HEU CpeJloi, a TaK)Ke BHYTPEHHETO MACCOIIEPEHOCA B POYKTE.

[MurTarenbHast IEHHOCTh KOPMOBOU JIOOABKH, €r0 CTOWKOCTh TIPU XPAHEHUU O0YCIIOB-
JICHbI BXOJSIIMMH B €T0 COCTaB BELIECTBAMH OPraHUYECKOr0 M MHHEPAIBLHOTO MPOUCXO-
aeHui. [Ipu 3ToM U3 BCeX KOMIIOHEHTOB J00aBKM B OOJIBIIMHCTBE CIIy4acB Ha MHOTHE
KaueCTBEHHBIE XapaKTEePUCTUKKA HauOoJbllee BIMSHUE OKa3blBaeT Boja. M3BecTHO, YTO
Ha KaueCTBEHHBIE N3MEHEHHUSI KOpMa 3HAYUTENIFHOE BIHMSIHUE OKa3bIBACT €O PaBHOBECHAsS
BJI2YKHOCTb, YCTAaHOBUBILASCS MPH JAaHHBIX NapaMeTpax BIKHOCTH U TeMIepaTypbl BO3-
JtyXa, TO €CTh CO3/1aeTCsl COPOIIMOHHOE PABHOBECHUE, ITPHU KOTOPOM aCOPOIIUH U JIeCOpOIUU
ypaBHOBemMBatoTcs. KopMoBoit kodhhupeHT npencrapiser co00H CIOKHYIO reTeporeH-
HYI0 OMOJIOTMYECKH aKTHBHYIO CHCTEMY, €r0 Macco- W BIarooOMEHHbIE XapaKTEePUCTUKU
ABJISIFOTCSL (PyHKIMEH XUMHUECKOTO COCTaBa, CTPYKTYPBI, ApaMeTPOB COCTOSHUS (TLIOT-
HOCTB, TEMIIEpaTypa BIAXXHOCTH H T.II.), OHU 3aBHCAT OT METOAa OOPaOOTKH M B TEXHOJIO-
TMYECKHUX TpoLieccax U3MEHSIOTCS B IIMPOKUX Mpeenax. B cyXxoMm mpoaykTe BoJa MpoyHO
CBSI3BIBACTCS C THAPOPUILHBIME KOJUIOMIAMH, HETMOJIBM)KHA U HE NMPHUHUMAET y4yacTusi B
MPOTEKAIOIINX MPOLEecCax.

MarepuaJjbl 1 MeTOIbI HccJIe10BaHui. VccnenoBanns NpoBoMIINCH B TabopaTtopun
«TexHonorust nepepabOTKU M XpaHEHUsS MPOJYKTOB pacTeHueBojcTBa» U ATY. Dkcnepu-
MeHTaJbHbIE 00pa3lbl BhlpabaTbiBaiich B JaboparopHbX ycinoBusx TOO «Kazaxckwuii
HayYHO-HMCCIIE0BaTeNbCKUN WHCTUTYT MUILEBON M mepepadarbiBaiouiell MPOMBIIIIICHHO-
CTH».

DKCIepUMEHTANIbHBIE MCCICAOBAHHUS MPOBOIAMIM C TIOMOUIBIO HUKENPUBEICHHBIX
COBpPEMEHHBIX METOJIOB, TO3BOJISIOMIMX Ha OCHOBE KOMIUIEKCA IMOKa3aTened MONy4YHTh
XapaKTepPUCTHKY KadyeCcTBa KOPMOBBIX 100aBOK:

— copepskanue Binaru — o 'OCTy 13496.3-92 ;

— o0beMHas Macca U yroi ectectBeHHoro otkoca — mo 'OCTy 28254-89 ;

— coiryyects — 110 IlectoBy B.E.

Pe3synbTarel uceiaenoBanuii. KopMoBoit koapGuLneHT npeacTapisieT COO0H CIOKHYIO
reTePOreHHYI0 OMOJIOTHYECKH aKTHUBHYIO CUCTEMY, €T0 Macco- M BIarooOMEHHbBIE XapaKTe-
PHUCTHUKH SBISIOTCS (PyHKIMEH XUMHYECKOTO COCTaBa, CTPYKTYPHBI, TAPaMETPOB COCTOSHHUS
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(ITOTHOCTB, TEMITEpPaTypa BIAXKHOCTH U T.II.), OHH 3aBHCAT OT METO/Ia 00padOTKHU U B TEX-
HOJIOTUYCCKUX IpoLecCax U3MCHAIOTCA B HIMPOKUX IIpeaciiax. B CyXOM HIpOAYKTE BOJAA
MIPOYHO CBA3BIBACTCA C I‘I/II[pO(I)I/IJ'H)HI)IMI/I KoJuiongamMu, HEMOABUXXHA U HEC IMPUHHUMACT
y4acTHsl B MPOTEKAIOMIMX MpoLeccax. YBIaXXHEHNE, TO €CTh MOsBICHHE CBOOOTHON BOJIBI
BbI3BIBACT YCHUJICHUC q)I/ISI/IKO-XI/IMI/I‘ICCKI/IX u 6I/IOJ'IOFI/ILICCKI/IX mponeccoB, NpUBOAANIIUX
K CHI)KEHHUIO aKTHBHOCTH MHKPODJIEMEHTOB M PAa3BUTHIO MUKPO(]IOPH 1 00yCIOBIMBA-
eTCsl TeMIlepaTypoi, OTHOCUTENbHOMN BIaXKHOCTHIO BO37yXa U cpokamMu XpaHeHus. OHO
13 BaKHBIX CBOWCTB KOPMOBOHM H00aBKH, B PE3yJbTaTe KOTOPOTO MOKET U3MEHUTHCSI €T0
BJIQKHOCTH IIPU XpPAaHCHUU — THUI'POCKOIMMNYECCKHE CBOfICTBa, B YaCTHOCTH PAaBHOBECHAas
BJIAXKHOCTL. Ecnu TUT'POCKONMNYECCKHUE CBOICTBA A1 MHOT'MX KOMIIOHEHTOB KOMGI/IKOpMOB
M3y4ajuch, TO AJIs HOBOW KOPMOBOW M0OABKH 3TOT MOKa3aTellb OTCYTCTBYET. 3HAHUE Ke
TUTPOCKOIMYECKUX CBOMCTB KOPMOBOW JJ00ABKH MT03BOJISICT YCTAHOBUTD YCJIOBUS U CPOKHU
XpaHEHU.

JUiist u3ydeHusi COXpaHHOCTH MPOIYKTa OINBITHBIE MAPTUH KOPMOBOH J100aBKM OBLIH 3a-
JIOKEHBI Ha XpaHeHue B Jaboparopuu. OIBITE TPOAOIIKAIUCH 6 MECSILIEB C ampelisi 1o CeH-
Ts10pb. B 3TOT mepro Temreparypa Bo3ayxa B Jabopatopuu konebanach ot +8 g0 +25°C;
OTHOCHTEIbHAS BIAXKHOCTE — OT 45,7 1o 84%.

W3 Tabnuiikl 1 BUAHO, 4TO COIEpIKaHUE BIIard B KOPMOBO# JI00aBKe HAXOJAUTCS HA YPOB-
He 5,43...5,86%, 4To yKa3pIBaeT Ha XOpollee 00e3BOKUBAHKE, 00SCIICUNBAIOIICEe CTONKOE
XpaHeHue. M3MeHeHne BIaKHOCTH B MPOLIECCE XPAHEHUs! CBSI3aHO C KOJIeOaHUEM OTHOCH-
TEJIbHOW BJIAJKHOCTH BO3/yXa.

Taonuya 1 — VI3menenne pU3MKO-MEXaHUIECKUX CBOHCTB
KOPMOBOI1 100aBKH IIPH XpaHCHUH

[Moxa3zarenu Cpoku xpaHeHus1, Mec. KopmoBas 1o6aBka
0 5,43
5,62
5,86
40
42
43
480
480
480
0,052
0,054
0,055

HEC CJIC)KHBACTCs

Bnaxnocts, %

Yron ecTeCTBEHHOTO OTKOCA, rpan

O06beMHas Macca, Kr/m>

CrimyuecTs, Kr/cem>.c

Clie:)xuBaeMOCThb HC CJIC)KUBACTCA

DN WOV WO V| WOV |[W|DOD|O|W

CIIC)KHUBACTCA
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Oocyxxaenue pe3yabraroB. KonndyecTBo Chlporo nporemHa B KOMOMKOpMax B Haua-
Jie XpaHeHHst ObIT0 00YCIIOBICHO TEXHOJOTHEH WX MPUToTOBIeHUs. B GenkoBoil (pakimm
KOPMOBBIX J100aBOK HE HAOIIOAAeTCsl CYIIECTBEHHBIX TIOTEPh B TEUCHUE 3-X MECAIEB Xpa-
HeHus1. KaduecTBo xupa B KOMOMKOpMaXxX OLIEHUBAJIH MO KUCIOTHOMY M TIEPEKUCHOMY YHCITY
KaK MOKa3aTeJsiM THAPOIN3a U OKUCIICHUS JKUPa.

B mpomecce xpaHeHus BO Bcex oOpaslax HaOIIONANOCh HapacTaHHE KUCIOTHOTO U
nepekucHoro yrcen. Yepes 6 MecsieB XpaHeHUs] KUCIOTHOE YMCIIO JKUpa B 100aBKe, MpH-
TOTOBJIEHHOM MO penenty, yBeauuuinock ¢ 15,41 go 28,14mr KOH.

3akuiouenne. M3 npruBeieHHBIX JAHHBIX CIEIYET, YTO MPU XpaHEHUH KOMOHKOPMOB B
3HAUUTEIBHOM CTETICHN COXPAHSETCsI ero MUTaTeIbHasl IEHHOCTh U JOOPOKaueCTBEHHOCTh
0EJKOBOI1 1 )KUPOBOH (PpaKIHH.

B Tabnuie npuBeneHbl JaHHBIC 110 U3MEHEHUIO (PU3MKO-MEXaHUYECKUX CBOWCTB KOM-
OMKOPMOB TIpH XpaHeHHH. BUIHO, YTO OCHOBHBIE (PH3MKO-MEXaHHYECKHE CBOWMCTBA KOP-
MOBOI1 100aBKM MPU XpaHEHUHU B TEUCHHE 3-X MECSIIEB HE MPETEPIECBAIOT CYIIECTBEHHBIX
U3MECHEHUM.
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W3YUYEHUE IMPOIIECCA TEPMOJIN3A 3EPHOBOI CMECH

Hzyuen npoyecc mepmonusa 3eprosoil cmecu. OmmeueHo, umo OCHOGHbIMY MEXHOI0SULECKUMU Na-
pamempamu, onpeoensuUMU Xapakmep U UHMEHCUBHOCMU NPOMEKAHUS NPOYecca IKCMPY3un U 21yOuHy
PUBUKO-XUMUYECKUX UBMEHEHUT IKCMPYOAMO8, AGIAIOMCIL: MEeMNepamypa u 0asieHue IKCmpyoupyemo2o
MAmepuanos nepeo Mampuyeil, IadCHOCIb IKCMPYyOUpyemMo2o npoOYKma, NpoOOId’CUMENbHOCb Ha-
X0oHcOeHUsi npoOyKma 6 paboueil 30He SKCmpyoepa; 4acmoma EpaweHus: NPeccyrue2o WHeKd, coom-
HOuleHue 8 IKCMpPYOupyemoul cmecu Kpaxmana u oenxa. Ilonyuenst oanHvle, Komopbwle N0360IUNU BbIAGUND
memMnepanypHvle 30Hbl, COOMEEMCMEYoUUe UCHAPEHUIO 81A2U, 0OPA3VIOWUXCSL NPU MEPMUYECKOM DA3-
JLOJMCEHUU UCCLEOYEMBIX CMeCell.

Knrouesvie cnosa: seprogvie cymect, JKCMpY3us, MePMONU3, 6IAHCHOCHIb IKCHPYOUPYeMO20 NPOOYKMAL.

Acmuik  Kocnacvlnbly  mepmoaus npoyeci  3epmmendi. DKCmpysus npoyeciuiy cunamol MeH
KAPKbIHOBLIbIZbIH HCIHE IKCMPYOammapObly (PU3UKA-XUMUSLTILIK 032epicmepiHiy mepeHOieiH aHbIKmMaumblH
He2i32l MEeXHONO2UAIBIK Napamempiep: Mampuyd aiobiHOA&bL SKCMPYOUSIIAHAMbIH MAMepuanoapobly
memnepamypacsl MeH KblCbIMbl, IKCMPYOUSIAHAMbBIH OHIMHIY bLIAIOBLIbIZbL, IKCMPYOep IHCYMbIC
auMagblHOAa OHIMHIY OOy Y3aKmblebl; OACNAKmMayuibl UipMeKmiy AtHATY HCUiNiel; Kpaxmai MeH aKybi30blH
IKCMPYOUpLeHemin KOCNACbIHOAzbl apaKamvIHACHL.

Tyitin ce30ep: 0aHOi Kocnanap, SKCmpy3us, MepMoau3, IKCMPYOUIAHAH OHIMHIH bLAZALObLIbIEYL.

The process of thermolysis of the grain mixture was studied. It is noted that the main technological
parameters that determine the nature and intensity of the extrusion process and the depth of physical
and chemical changes in extrudates are: temperature and pressure of the extruded material before the
matrix, humidity of the extruded product, the duration of the product in the working area of the extruder;
the speed of the pressing screw; the ratio in the extruded mixture of starch and protein. In this paper,
we obtained data that allowed us to identify the temperature zones corresponding to the evaporation of
moisture formed during the thermal decomposition of the studied mixtures.

Key words: grain mixtures, extrusion, thermolysis, humidity of the extruded product.

BBenenue. [Iumesas mpombIuIeHHOCTh KaszaxcTaHa sBIsSETCS OXHOW W3 Hambosee
Pa3BUTHIX OTPACIIE IKOHOMUKH CO 3HAYUTEIHHBIM CETMEHTOM BHYTPEHHETO PhIHKA U aK-
LIEHTOM Ha HaTypaJbHbIE MPOXYKTHl M TPATUIMOHHBIE TEXHOIOTUH TMPOM3BOICTBA CEIlb-
CKOXO3STCTBEHHOTO ChIphs. C Apyroi CTOPOHBI, Pa3BUTHE MUIIEBOI MPOMBINIICHHOCTH
CAEP KUBAETCS DTUMHU TEXHOJIOTUAMHU U JOMUHUPYIOIINM MEJIKOTOBAPHBIM THIIOM CEJIHCKO-
XO3HCTBEHHOTO TPOU3BOJICTBA, YTO HE IMTO3BOJIAET OTEYECTBEHHBIM ITPOM3BOAUTENSM MIPO-
IYKTOB MUTaHus BeIATH Ha peinku EADC [1].

OItHO M3 OCHOBHBIX HAIPaBICHUI Pa3BUTHS MUIICBOH MPOMBIILICHHOCTH - HHTEHCU(DU-
KaIlHsl TEXHOJIOTHYECKHX MPOIIECCOB, B TOM YHCIIC M3MEHEHHE (PH3UKO-XHMMHUUECKIX CBOWCTB
MIPUPOIHBIX CHIPHEBBIX MATEPHATIOB IIPY BO3ACUCTBUN HAa HUX Pa3INYHBIMUA MeTofaMu [2].

Tax, B HacTosIIIEE BpEMsI HAXOIUT MIMPOKOE IPUMEHEHHE TEPCIIEKTHBHBIHN CIIOCO0 -3KC-
TPy3usl, 00€CTICUNBAIOMINN HHTCHCU(PUKAITUIO U YIIYOJIEHHYI0 00pabOTKy KpaxMascoaep-
JKAIIETO CHIPhS MPH MTPOU3BOICTBE MPOIYKTOB MUTAHUA [3].
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YBenuueHne HHTEepeca K IKCTPY3MOHHON TEXHOIOTHH MOPOAMIO OOJBIIOE KOINYECTBO
KOHCTPYKTOPCKHX PEHICHUH, TO3BOJISIONIMX CTAa0MIM3UPOBATh apaMeTphl polecca, pac-
HIMPHUTH AMANa30H U3MEHEHHsI pabo4ynX XapaKTePUCTHK, YBEIHYUTHb aCCOPTUMEHT BBIITY-
CKaeMbIX Ha OJHOW MaIlMHe u3aenuii[4].

TonpKO 3KCTPY3MOHHAS TEXHOJIOTHS TO3BOJIIET MOy4YaTh MPOAYKTHI U3 COBEPIIEHHO
Pa3INYHBIX U B OOBIYHBIX YCIOBHUIX HECOYETAEMBIX BHJIOB CHIPbSI PACTHUTEIBHOTO IPOUC-
XOXKJIEHHSI C PEryJupyeMON MUILEBOH, OMONOTHUECKON U YHEPreTHYECKOM IIEHHOCTBIO C
MUHHMAJIbHBIMU MOTEPSIMHU IEHHBIX TEPMOJIAOUIIBHBIX BEIIECTB [5].

B Hactosiiee BpeMsi ee IIMPOKO HCIOJIB3YIOT NpU 00pabOTKe PasIMyYHBIX MHIIEBBIX
MmarepuanoB. OJHON U3 XapaKTepHBIX 0COOCHHOCTEH DKCTPY3HHU SIBISETCS TO, YTO KOA(]-
(GuULIKEeHT Teronepenayy nporecca J0CTaTOYHO BEICOK M IaXKe B CITydae NepepadoTKH BsI3-
KHX MarepualioB BO3MOKEH TOMOTEHHBIN TEIUIOOOMEH B TEUEHUE KOPOTKOTO MPOMEKYTKA
BpEMEHH. DTO 00CTOATEIHCTBO TIO3BOJIMIIO UCTIONB30BATH AKCTPYAEPHI sl OCYILECTBICHHUS
KpaTKOBPEMEHHOH BBICOKOTEMIIEPAaTYPHOU 00pabOTKH, B YACTHOCTH, TPOBOANUTH CTEPHIIH-
3alUI0 BA3KUX MaTepHalioB, YTO paHee ObUIO TPYAHOOCYIIECTBUMO.

upokoe npruMeHEHHE HKCTPYACPOB B MHIIEBON POMBILIIICHHOCTH 00YCIOBIEHO KaK
TEXHOJIOTUYECKUMH TMPEeUMYIIeCTBaMHU IMpoliecca TePMOIJIACTUYECKON 3KCTPY3HH, TaK U
OoJbIIed MPON3BOJUTEIBHOCTBIO U HETIPEPBIBHOCTBIO MPOLIECca, YTO CO31aeT Onaronpu-
STHBIE YCJIOBHS JJIsl CO3/IaHMsI KOMIUIEKCHO-MEXaHW3UPOBAHHBIX JIMHUM M aBTOMaTH3alluu
npornecca. Kpome atoro, npuMeHeHne B KOHCTPYKLUHU SKCTpyAepa MaTpull co3aeT ycio-
BUS ISl BBITyCKa OOJBIIOTO acCOPTUMEHTa NpoAyKuuu. [locneanue mocTmxeHus B 00-
JIaCTU KOHCTPYHMPOBAHHS TEPMOIUIACTHYECKUX SKCTPYAEPOB BEAYIINX 3apyOeKHBIX (prpm
MO3BOJIMJIN TAK)KE HE TOJIBKO PACIIMPUTh ACCOPTUMEHT «CYXHMX 3aBTPAKOB», HO U MEPENUTH
K TPOW3BOJCTBY NMPHUHLMIINAILHO HOBBIX MPOIYKTOB - MOTU(PHUIMPOBAHHBIX KPaxMaloB,
«B30PBaHHOW» KyKypy3bl M pHUCa, TEKCTYPUPOBAaHHOW KEBATEIIbHON pE3UMHKU. B KoHIU-
TEPCKOH MPOMBIIIJICHHOCTH - sl (HOPMOBaHHMS JKEIEHHBIX KOH(ET, Tprodeieli, moMaoxK,
XPYCTSIIMX MHOTOKOMIIOHEHTHBIX OaTOHYMKOB; B XJ1€00MIEKapHOM ITPOU3BOICTBE - TIPH H3-
TOTOBJICHUU XPYCTSIIMX XJIeOLEeB, KyKypy3HOH COIOMKH; B MSICHOH HMPOMBIIUICHHOCTH -
B TIPOM3BOJICTBE KOJIOAC; B MOJIOYHOH - MPOMBIIIIEHHOCTH sl (POPMOBAHHS CIMBOYHOTO
Maciia ¥ TBOPOXKHBIX ACT, & TAK)Ke MPH U3TOTOBICHHH KOMOMKOPMOB U KOHIIEHTPATOB.

B 371011 cBsI3M poBOAMIIOCH U3yUEHHE IIpoliecca TePMOJIN3a 3epHOBOI CMECH U oTIpeie-
neHue GopM CBSI3W BIIATM B MPOAYyKTe. B naHHO# paboTe 3epHOBYIO cMeCh TONyYald U3
TpeX KOMIIOHEHTOB: TPUTHKaJE — 3apOAbIII MIIEHUIIBI — KyKypy3a, OKa3bIBaloIlee MaKCH-
MaJIbHOE BIIMSHUE HAa OPraHOJIENTHYECKHE XapaKTePUCTHKH SKCTPyaaTa.

MarepuaJbl 1 MeTOIbI HCcJe10BaHui. VccinenoBanns NpoBOIMIINCH B TabopaTtopun
«Texunonorust mepepabOTKU 1 XpaHEHUS! TIPOAYKTOB PACTCHUEBOACTBA» . DKCIIEPUMEHTAb-
Hble 00pa3lbl BbIpabaThIBAIUCH B JlabopaTtopHbIX ycinoBusix TOO «Ka3zaxckuil HaydHO-
UCCIeIOBaTeNbCKHI MHCTUTYT MHUILIEBON M NIepepadaThIBAIOIICH MTPOMBIIUICHHOCTH.

OKclepuMeHTaIbHbIE HCCIEAOBAaHUS MPOBOJMWIM C TOMOIIbIO0 HUKETPUBEIEHHBIX
COBPEMEHHBIX METOJIOB, IO3BOJISIONIMX HAa OCHOBE KOMIUIEKCA TOKa3aTeliell MOJyuuTh
XapaKTEePUCTUKY ChIPbs, TOTOBOTO MPOJYKTA:

— onpenenenne Braxuoctu Mmyku mo 'OCTy 13586.5—2015 3epno. Meton onpezene-
HUS BIQXXHOCTH;

— onpenenenne kuciaotHoctu Myku mo 'OCTy 27493-87;
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— ompeJiesienne KucIoTHOCTH 1o oontymike mo [OCTy 10844-74. 3epuo. Meton orpe-
JeTICHHsI KUCIIOTHOCTH 110 OONTYIIKE

Pesyabratsl uccienoBanuii. OCHOBHBIMH TE€XHOJIOTHYECKUMH MapaMeTpaMH, OIpe-
JEISIOMUME XapakTep U WHTEHCHMBHOCTH NMPOTEKaHHs Ipolecca DKCTPY3UH U TIyOuHY
(U3UKO-XUMHYECKIX M3MEHEHHUH SKCTPYAATOB, SIBJISIOTCS: TEMIeparypa U JaBJIeHHE dKC-
TPYAUPYEMOTO MaTepHaJIOB Iepe]l MaTpULel; BIAKHOCTh SKCTPYAUPYEMOTO IMPONYKTa;
MIPOJIOIKUTEILHOCTh HAXOXKICHHS IPOAYKTa B paboueil 30He SKCTpynepa; 4acToTa Bpaile-
HUS IPECCYIONIETO IIHEKA; COOTHOLICHHE B OKCTPYAUPYEMO CMecH Kpaxmaia u Oelka.

Pa3orpeB cMmecu B 3KCTpyAepe MPOU3BOIUTCS 3a CUET CHJI BHYTPEHHETO TPEHUs mepe-
pabaThiBaeMOil CMECH M TPEHHsI O JISTaJId KOpIyca U IIHEeKa. [ 0OTOBBIH MPOIYKT B COOT-
HOIICHUHU TPUTHUKAJIE, 3apOBIII MIIEHHUIIBI U KYKYpY3bl (17:1:2) BBIXOOUT U3 GOPMYIOLIETO
yCTPOMCTBA B BUE OECKOHEUHOTO KIyTa. Bo Bpemst 9KCIIepUMEHTaILHBIX paboT n3MepeHue
U KOHTPOIIb TEXHOJIOTMYECKHUX MapaMeTPOB Mpolecca IKCTPY3UH POBOIMINCH B Tabopa-
TOPHBIX YCIOBHSIX. TeMIieparypy U3Mepsuli ¢ MpUMEHeHnEeM HH(PPAKPacHOTO N3MEPHUTEIS.
XapakTepuCTUKA SIKCTPYIUPOBAHHBIX TIPOAYKTOB MpuBeAeHbI B Tabnuie Nel. Ha pucynke 1
[I0Ka3aHO M3MEHEHHE TeMIIepaTypbl B 3aBUCUMOCTH OT BJIQXKHOCTH dKCTpyaara.

Taonuya 1 — XapakTepuCcTUKa SKCTPYAUPOBAHHBIX IPOTYKTOB

Bnaxunocts nmpoaykra, %
Bpewms, cex Kucnornocts, rpag
HavaJIbHAs KOHEYHas

12,8 55 60 6,8
13,0 5,8 120 6,8
13,2 6,0 180 6,6
13,4 6,3 240 6,5
13,6 6,5 300 6,4
13,8 6,9 360 6,4
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Pucynok 1 — VI3MeHeHUE TeMIIEpaTypbl B 3aBUCHMOCTH OT BIKHOCTH SKCTpy/aTa
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O0cy:xaenue pe3yabTaToB. [ onpeneneHns oNTUMANbHBIX TEMIepaTypHbIX Hapa-
METPOB 3KCTPYAUPOBAHMS U MOBEICHNUS KOMIIOHEHTOB CMECH B IPOLIECCE TEMIIEPAaTypHOH
00paboTKN HEOOXOUMO ONPE/ICITUTE XapaKTep CBS3U BIIATH C ONpEJIeICHHEM Y4acTKOB, Ha
KOTOPBIX IPOUCXOIUT Pa3iIOKEHHE MPOAYKTa. [IpH 3KCTpyAMPOBaHUH CMECH TPUTHKAJIE C
KyKypy30i M 3apOJbIlIeM IIISHNIbI B Hayajle MPOUCXOAUT Pa30rpeB ChIPhs JI0 TeMIepa-
typbl 80°C.Kpaxmai 1o Mepe MOBBIIICHHST TEMIIEpaTypbl HaOyxaeT Bce 0oJiee SHEPTUYHO.
Oco0eHHO MHTEHCUBHO Bo3pacrtaeT HaOyxanue mnpu 40-60°C, B 3TOM ke TeMIepaTypHOM
WHTEpBaJle HAUYMHAETCSl M KieicTepusanus Kpaxmana. B temneparypHoM uHtepBajue 50-
70°C omHOBpPEMEHHO MPOTEKAIOT MPOIECCHl TEPMUUECKON KOATYIISAIMK OSITKOB M KiIeHCTe-
pu3anus Kpaxmaia.

B 3arpy3ouHblif OyHKep 3arpyKaroT TIIATEIBHO CMEIIaHHYIO0 CMECh B TPOTIOPLUH (TpH-
THKaJIC: 3apOABIII MIICHUIBI: KyKypy3a)l7:1:2 Bnaxknocteio 12,8-13,8%. Ciexenune mpo-
1ecca SKCTPYAUPOBAHUS OCYIIECTBIISIOT C TOMOIIBIO KOHTPOJIS TPEX MapaMeTpoB: BIIAKHO-
CTH 3KCTPYAUPYEMOTO ChIPbsI, TEMIIEPATyphl B PA3IMUHBIX 30HAX SKCTPYAEPa U JaBJICHHE.
CrIppe TomamaeT B momaroiieii 3ome Temmeparypoir 60-80°C, rae OHO JOMOTHHUTETHHO
NEPEeMEIIMBAETCS M LIHEKOM IIepeIBUTaeTCs B 30HY IpornapuBaHus. M3MeHeHne Hadasb-
HOM BJIQXXHOCTHM CMECH 110 JJMHE padoueil 30HbI HE MPOUCXOIUT 3a CUET TePMETUIHOCTH
paloueli kamepsl 3kcTpyaepa. Hauano mporecca neruaparaniy cCMeCH HPOMCXOAMT MpU
temmeparype 60°C u 3akanunBaetcs npu 80°C. Ipu Takoii TemrepaType 0HO MpOMapHBaeT-
Cs1, IIIACTU(QULUPYETCS U MONAAAET B 30HY IUIABJICHUS, TI€ TEMIIEpaTypa IOAICP KUBACTCS
Ha ypoBHe 140-180°C.

ITo MexaHu3My BiaroygajieHus ONpeAessuIa HOTePIo Macchl 00pasla, KOTOPYI0 OTHOCH-
JIM K BEJIMYMHE U3MEHEHUs Macchl 00pasiia B KOHIIE Mpoliecca pasiokenus. O0mas moreps
MacChl COCTaBISIET NPU HarpeBanuu temreparyp 10 180°C mis cMecu TpUTHKaE ¢ 3apo-
JIBIIIIEM MIIEHULBI U KyKypy3oi 21,5%. [Ipu aTom naBnenue nocrturaet 4 Mmna. 3a c4er BbI-
cokoit Temreparypbl 180°C u CABUTOBBIX YCHIIHMI TPOUCXOIST CTPYKTYPHO-MEXaHUIECKUE
U XUMUYeckrue n3MeHeHus. CIOoKHbIE CTPYKTYPBI OCJIKOB M YITICBOIOB PAclagaroTcs Ha
Oornee mpocThie, KpaxMall - Ha IPOCThIE caxapa, BpeaHasi MUKpoduopa ode33apaxuBacTcsl.
Oxnaxxaenue u GOPMOBAHUE «PACIIaBa» KOMIIOHEHTOB TPOUCXOAUT TPH €ro MPOXOKIe-
HUH 4epe3 cTpyKTypupytomue hunbepsl. [Ipu Beixoae yepes Guiabepa NpOUCXOOUT Pe3KUi
cOpoc JaBieHUs] ¥ MMPUBOIUT K B3PBIBHOMY XapaKTepy MCHAapeHHs BOABI U 00pa30BaHUIO
nopucrtoii ctpykTypsl. Cbitie 180°C temmeparyp B 06pasiie HaGIFOIaeTCsI MOTHOE Pa3io-
JKEHHE CMecH ¢ 00yIIMBaHHEM, IPOUCXOAUT TEPMUUECKOE Pa3IOKEHNE MUKPOCTPYKTYPHI
KpaxMaJIbHbIX 3€peH, CIIEKaHNE YaCTH paciiaBa. BiaXkHOCTb 3KCTPyANPOBAaHHON IOJTyYCH-
HOM mpoaykuuu 5,5- 6,9%.

3akirouenue. Takum 0Opa3oM, aHAIN3 MTOTYUYECHHBIX JAHHBIX O3BOJIII BBIIBUTH TEM-
TepaTypHbIE 30HbI, KOTOPbIE COOTBETCTBYIOT MCIIAPEHMIO BJIaru, o0OpasyIoUuxcs mpu Tep-
MHUYECKOM Pa3JIOKECHUHU HCCIIEAYEMBIX CMeCeil.

Hcrounuk puHaHCHPOBAHUSI MCCIIEOBAHUI - 110 Oro/KeTHOU porpamme 217 «Pas-
BUTHE Hayku», noxmporpamMma 102 «I'paHToBOE (pMHAHCHPOBAHHME HAYYHBIX HCCIICAOBA-
HUIT» - MuHUCTEpCTBO 00pazoBanus u Hayku PecnyOnukn Kazaxcran.
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AO0EPHAA PU3UKA

VK 541.138/546.56-121:539.2
K. K. KAJIBIPJKAHOB, A. JI. KO3JIOBCKHM

Eepasuiickuii nayuonanvhoil ynueepcumem um. JLH. I'ymunesa, e. Acmana, Kasaxcman

CHUHTE3 U XAPAKTEPU3AIIUA TOHKUX TIVIEHOK HA OCHOBE TiO,

Memoodom macnemponHo2o Hanviienus OblAU NOIYYeHbl HAHOCMPYKMYPHble naeHKu Ha ocHoge TiO2
3a0aHHOT MONWUHDL, DIEMEHMHBIM U (hA308bIM COCMABOM, OIUKUM K CTeXuoMempuyeckomy. Yemarnog-
JIeHO, YO CHUICEHUEe KOHYEHMPAayuu KUCI0pood 6 CIMpyKmype nIAeHOK NPUugooum K y8enuueHuto npou-
HOCTIHBIX CBOUCMS U MEepdocmu NAeHOK. B c6o1o ouepednv yseruuenie monuunsbl NOKPuImuil npueoount
K hopMuposanuio 6vb10e1eHHo20 MeKCmypHo20 HanpagieHus pocma 3epeH, @ pe3yivmame KOmopo2o Ha-
om00aemcst ygenuuenue uepoxosamocmu i 60THUCTOCIU NAEHOK. AHANU3 NOTYUEHHBIX 3A8UCUMOCTell
U3MeHeHUs MmeepooCmu U NPOYHOCMU NOKA3AL, YO YEeaudeHue MmoayuHbl NOKPLIMutl npugooum K yee-
JUYEHUI0 MEEpOOCMU U NPOYHOCHIU, YN0 00YCI0GNIEHO UBMEHEHUeM (ha308020 coCmasga u usMeHeHuem
KPUCTNANTUYECKOU CIMPYKITYPbL.

Knrwoueevie cnosa: monxue nienxu, macHempouHoe nanviieHue, 0e@exmvl KpUCmaiiuieckol cmpyx-
Mypbl, 3aUUMHbLIE NOKPbLMUA.

Maenemponovl mozanO0anowipy a0icimer Oepineen Kanvigovikmaewvr Ti02 wuezizinOeci cmexuo-
Mempee JICaKblH dNEeMEeHMMIK JHcaHe Pa3anvlk KYpamobl HAHOKYPOIILIMObIK HIACHKALAD AIbIHEAH.
Kabvipuakmapoviy KypulibiMblHOA OMmMe2iHiy KOHYEeHMPAYUsACbIHbIY MOMeHOeYl KaOblKmuly Oepikmici
MeH KammuLIbl&bIH JICOAPLLIAMYbIHA IKen COKMbIpadbl. O3 Kezecinde, Kanmamaniapobly KanblHObI2bIHbIY
ynearovl OdHHIY OCYIHIY MAHOANAH MEKCMYpanblK OAgLIMbIN KATbINMACMblpyea aKenedi, Homudicecinoe
KaOulpuakmapovly keoip-0yobipivlabl MeH MOJKbIHObLIbLZbL DAUKAIadbl. Kammulivik nen bepixmicindei
632epicmepoiy anblHaH Mayendiikmepin manday HcadblHObLIAPObIY KATbIHObISbIHbIY apnmybl (asanblk
KYPAMHbIY 032epyine JicoHe KPUCMALObIK KYPbLILIMHbIY ©032epViHe OaulaHbiCmbl KAMMuliblK, NeH
bepikmixmiy apmyblHa anbin Keleminoiein Kepcemnii.

Tyiiin co30ep: dcyKa Kabvipuaxmap, MacHempoHobl Mo3ayoanHoblpy, KPUCIALIObIK KYPULILIMHbIY
axkaynapwvl, KOPeauvlill HeabblHOap.

Nanostructured films based on TiO2 of a given thickness, elemental and phase composition close
to stoichiometric were obtained by the method of magnetron sputtering. It is established that a decrease
in the oxygen concentration in the structure of films leads to an increase in the strength properties and
hardness of the films. In turn, an increase in the thickness of coatings leads to the formation of a selected
textural direction of grain growth, as a result of which an increase in the roughness and waviness of the
films is observed. Analysis of the obtained dependences of changes in hardness and strength showed that
an increase in the thickness of coatings leads to an increase in hardness and strength, which is caused by
a change in the phase composition and a change in the crystal structure.

Key words: thin films, magnetron sputtering, defects of crystal structure, protective coatings.
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B nocnennee BpeMsi BeyTCsl HHTEHCUBHbIE MCCIIEOBAHUS 110 CO3/aHUIO TaKUX TBEP-
no(ha3HBIX MaTepHAIOB, B YACTHOCTH, OKCHJIOB IIEPEXOAHBIX METAJUIOB, KOTOPBIC XapaKTe-
PHU3YIOTCSI IIUPOKUM CIIEKTPOM (H3MKO-XMMHUYECKUX CBOMCTB, Onaromapsi 4eMy HaxoIsT
[IPUMEHEHNE BO MHOTIMX TEXHOJIOTHYECKHX Ipoleccax. Tem He MEHee, YHCThIe, OKCHU-
HbIE MaTepuasbl XapaKTepU3yIOTCAd CPaBHUTEIHLHO HU3KHUM YPOBHEM HEKOTOPBIX CBOWCTB
U TPYIHOPETYIUPYEMOH MHUKpPOCTPYKTYpoil. sl aKTHBUPOBAaHUSI UCXOAHBIX PEarcHToB U
JOCTHKEHHS TpeOyeMbIX XapaKTepUCTUK (TNIOTHOCTH, TPO3PAYHOCTH, TPOUYHOCTH, TEPMO-
CTOMKOCTH) NPHU CHHTE3€ TAKHX MAaTEpPHaJIOB IIUPOKO MCIOJIB3YETCSl BBEJCHUE B HUX MH-
Kpomo6aBok [1-6]. B kauecTBe TakoBBIX HarOOJIEE MIMPOKO UCTIONB3YETCS TUOKCH] TUTAHA,
o0naalomuil XMMUYECKOH YCTOHUMBOCTBIO, MPEKPACHBIMU ONTUYECKMMH CBOWMCTBAMHU,
KOTOpBIE SBJSIOTCS HEOOXOMUMBIMU TPEeOOBAaHUSAMH K KOMIIO3WIIMOHHBIM MaTepuaiaM U
MOKPBITHSIM. DTO LIEHHOE CHIPbE B MPOU3BOACTBE MUTMEHTOB JIAKOKPACOYHOM IPOMBIIIIIEH-
HOCTH ¥ HAIOJHUTENEH KOMITO3UITHOHHBIX MOJMMEPHBIX MaTepUaIoOB, MUAJIEKTPUUYECKON
KEPaMHMKU U Kepamudeckux mi€Hok [7-10]. Kpome Toro, niuenku nHa ocHose TiO, moryT
OBITh PACCMOTPEHBI B KayeCTBE MaTEPHAJIOB MOKPHITHH I KOCMHUYECKUX aImnaparoB U
JIPYTOI TEXHHKH, TTO/IBEPTAIOIIEICS BO3IECTBUIO OOMyUYSHHS dJIEKTPOHAMH 1 HoHaMH [11-
15]. Takum 0Opa3oM, MJICHKH Ha OCHOBE OKCHJIa TUTaHa MOTYT HIMPOKO MTPUMEHSITHCS CO-
BPEMEHHOM MaTepHaJIOBEACHUH, OJarofapsi CBOMM 3aMeyaTeIbHbIM CBOWCTBAM U BO3MOXK-
HOCTBIO MX MOAH(UKAIINH.

JKcNePpUMEHTAJNIbHAsA YacThb. OKCUI TUTaHA OTHOCUTCS K IPYIIE METANIOOKCHIHBIX
COCTMHCHUM, 001 AFOIIIIX OOJBIION IUPUHON 3aPEIICHHOM 30HBI U BBICOKOU TUAIIEKTPH-
YeCKOM MPOHUIIaeMOCThI0. HaHOCTPYKTYpHBIC IIJICHKH HAa OCHOBE OKCH/Ia TUTAHA MOy Yan
METOZIOM BBICOKOYACTOTHOTO MarHeTPOHHOTO HAMBIJICHHSI HA CTAaHAAPTHON yCTaHOBKE Auto
500 npousBoxactBa Edwards; wactora reneparopa 13.56 MI'n. [lnenkn HaHOCHIM IyTeM
pacmhbUIeHHs MUIIEHN U3 okcuaa TuTaHa rpousBozacTBa K. Lesker (CLIA); nuamerp mu-
meHu 4 cm, TomuHa 0.6 cM; paccTosHUE MUILIEHb—TIOIOKKA paBHAIOCH 6 cM. B kauecTe
pabodero raza UCTOIb30BaTach cMech aprona (45%) u xuciopona (55%). MomHocTh pas-
psiaa cocraBisiia mpumepro 240 BT, naBnenue pabouero rasa — 6-107° mbap. Bpems Harbl-
JIeHUs -2 MUHYTBI Ha OiUH cjioi. [Ipu ykazaHHOM BpeMEHM HalbUIEHHUS TOJIIHMHA MJICHOK
puMepHoO paBHsach 20-25 HM. [l uccregoBanmii OblIa TOATOTOBIIEHA TTAPTHS 00PA3IIOB
pasuoit Tommmae: 220, 260, 620 u 740 HM.

Wzyuyenne BIMSHUS TOJIIMHBI IUICHOK Ha M3MEHEHHE CTPYKTYPHBIX XapaKTEePUCTHK
OBUIO TIPOBEICHO C MPHMEHEHHEM METOJa PEHTICHOCTPYKTYPHOTO aHain3a. PeHTreHo-
CTPYKTYpHBIN aHanu3 npoBoawics Ha nudppakromerpe D8 ADVANCE ECO (Bruker, I'ep-
MaHus) Tpu Hcnoib3oBanun u3nydeHuss CuKo. YeinoBusi chbeMKH PEHTICHOBCKHX (-
pakrorpamm: Voltage — 20 kV, Current — 5 mA, 20 = 40 — 80°. MakcumainpHas nryOuHa
MIPOHUKHOBEHHS PEHTITC€HOBCKUX JIydel MU TaKuX yCIOBHIX CbEMKH COCTABISIET HE Ooee
0.5 MKM 1719 OKCUJa TUTAHA.

Pesyabrathl u o0cyxkaeHue. [l OIEHKH CTENIEHH MIEPOXOBATOCTH W BOJHHCTOCTH,
a TaKkKe W3MEHEHUs] MOP(OJIOTHH MOBEPXHOCTU OBbLT MPUMEHEH METOJA aTOMHO-CHUIIOBON
Mukpockonuu. Pesynsrarst 3D — n300pakeHuil, BRIIOTHEHHBIX C MTOMOIIBI0 MeToga ACM,
MIpEICTaBJIEHBI HA PUCYHKE 1.
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Pucynok 1 — ACM n3o0paxeHns IOBEPXHOCTH UCCIIEAYEMBIX 00pa3IoB

Kak BUJHO U3 MPEACTABJICHHBIX JAHHBIX, MIPU TOJIIUHE IMJICHOK 220 eM MOBCPXHOCTH
IJICHOK MPCACTABJISACT coboit OJHOPOAHOC MOKPBITUC C HEOOIBITUMU XHUJIJIOKaMH1, HaJIMYHUC
KOTOPBIX O6yCJ'IOBJ'IeHO nponcccaMu HarnbUICHUSA U KpHCTaJ’IJ’IH3aHH€I>i OKCHAHBIX HaHO4Ya-
CTUIl B IPOIECCC HANIBIJICHUS. VBenuuceHue TOJIIIWHBI HAITbUICHWS NPUBOAWUT K U3MCHCHUIO
MOp(bOJ'IOl" UU TMOBCPXHOCTU U MPOABJIICHUIO TCKCTYPUPOBAHUSA IMOKPBITHA. HpI/I O9TOM I
IIJICHOK TOJ'IIIII/IHOf/i 740 aM Ha6ﬂ}0ﬂaeTCﬂ MOSIBIICHHE OOJBIINX KOHINIaM€paToB, HAJIMYNEC
KOTOPBIX MOXKCT OBITH O6yCJ'IOBJ'IeHO HEPAaBHOMCPHLBIX POCTOM U IMpoHeCCaMu O6paTHOl"O
pacibuUICHU U NCPEKPUCTATIIA3ALN. Ha ocHoge AaHHBIX, IMOJYYCHHBIX MCTOAOM ACM,
ObLIH TMOJIYYCHBI XapaKTCPUCTUKHN MOp(I)OJ'IOFI/II/I MMOBECPXHOCTHU (IIICpOXOBaTOCTb 1 BOJIHU-
CTOCTL), PE3YIbTAThl UBMEHCHU S KOTOPBIX MPEACTABJICHBI B Ta6J'II/IIIC 1.
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Taonuya 1 — JlanHble H3MEHEHHS XapaKTePUCTUK MOpQosoruu nosepxuoctu TiO, mieHok.

XapakTepuCTUKHI 220 M 260 M 620 M 740 aMm
CpenHsis mepoxoBaToCTh, HM 0.85 0.94 1.52 1.89
CpeanexBaapaTHyHas 1.11 1.21 2.12 3.06
IIepOXOBATOCTh, HM
Cpeansist BOTHUCTOCTh, HM 5.98 6.71 8.98 9.13
CpennexBaapaTHuHas 7.27 7.79 8.29 9.51
BOJIHUCTOCTb, HM
MakcuMaibHas BICOTa 35.09 39.55 41.31 48.35

npoduist, HM

Kak BUIIHO M3 Tpe/CTaBICHHBIX JaHHBIX B TaOmuie 1, yBearMueHne TOIIMHBI TUICHOK
MIPUBOJUT K YBEIMYECHUIO BOJHUCTOCTH U HIEPOXOBATOCTH INICHOK. MI3MEHEHHE CTPYKTYPBI
MOpP(OIOTHN TTOBEPXHOCTH IJICHOK OKa3bIBaeT CYHICCTBEHHOE BIMSHUE HA TPOYHOCTHBIC
XapaKTEpUCTUKH U TBEPAOCTb MOKPBITUN. TBEpAOCTH 110 BuKepCy HANBUIEHHBIX TOKPBITUN
OTIpe/ieNisuIach ¢ IpuMeHeHreM Gpopmyssl (1):

HV =0.18544-P/, (1)

e P — cuna (H), d — nvHa [iIMHHON TMaroHaik OTIeYaTka, OCTaBICHHOTO HHIACHTEPOM (MM).

OreHKa BIWSTHUS TOJNIMHBI MOKPHITUSI Ha MTPOYHOCTHBIE CBOMCTBA KPUCTAIUIMYECKOM
CTPYKTYpBI ObLiIa IPOBE/ICHA C TPUMEHEHHEM MOANUIIMPOBAHHOTO KpuTepus [ puddurca.
Ha pucynke 2 npezcTaBiieHbl JaHHbIE H3MEHEHUS TBEPJOCTH U IPOYHOCTH HAHOCTPYKTYP-
HpIX mieHokK TiO,.
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: =
= s [ |
S 300 L 1 =
=
= 2 o
2 L
] =
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220 260 620 740 220 260 620 740
TounmuHa, HM TomnmuHa, HM
a 0

Pucynox 2 — a) rpadyx 3aBUCMMOCTH M3MEHEHHS TBEPIOCTH OT TOIKHBI I1eHOK TiO,;
0) TpaduK 3aBHCHMOCTH N3MEHEHH KpuTepus ['puddurca ot Tommmnst mieHok TiO,

Amnanuz TIOJTYYEHHBIX 3aBUCHMOCTEH H3MECHEHHMS TBEPAOCTHU U IPOIYHOCTH IMOKa3aJl, 4TO
YBEJIUYECHUE TOJIIHUHBI HOKpBITHf/'I MPUBOAUT K YBEJIUYCHUIO TBEPAOCTU U NPOUYHOCTH, YTO
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00yCIIOBIIEHO N3MEHEHHEM (Da30BOT0 COCTaBa M N3MEHEHHEM KPUCTAJINYECKON CTPYKTYpBbI.
Takoke yBennueHHe IPOYHOCTH U TBEPIOCTH MOXKET OBITH 00YCIIOBIEHO M3MEHEHHEM KOHIICH-
TpaLMX KKCIOpOa B CTPYKTYpE IUICHOK, YTO MPUBOJMT K N3MEHEHHUIO (pa30BOro cocrasa.

OpHOl M3 BaXHBIX XapaKTEPUCTHK IMOJYyYEHHBIX HAHOCTPYKTYp SIBISETCS H3ydeHUE
npolecca KpUCTallIOreHe3nca, a TakKe U3MEHEHUE CTPYKTYPHBIX XapaKTepUCTUK B IMpPO-
1IECCE CMHTE3a HAHOCTPYKTYpHBIX mieHok TiO,. Ha pucynke 3 npencraBieHbl peHTI€HOB-
CKHE TUPPaKTOrpaMMbl CHHTE3WPOBAHHBIX 00Pa3II0B.

Pucynox 3 — PeHTreHOBCKHE TH(PPAKTOrpaMMBI HCCIEAYEMBIX 00pa3IioB:
1) — 220 um; 2) — 260 aM; 31 — 620 HM; 4) — 740 HM

Kax BuHO 13 IpeicTaBIeHHBIX TaHHBIX, CHHTE3UPOBAHHBIE HAHOCTPYKTYPHBIE TUIEHKN
MIPECTABIISIOT COOON MOJMKPHUCTATIINIECKHE CTPYKTYPHI C BBICOKOH CTETEHBIO KPUCTAI-
JUYHOCTH M TEKCTypupoBaHus. IIpn 3TOM yBemMueHHe TONIIMHBI TOKPBITHS MPUBOIUT K
M3MCHECHHIO TEKCTYPHUPOBAHHOCTH 00pA3IOB ¢ HAMPABICHUS TEKCTYPHOU IoCcKOCTH (420)
B HanpasieHnd (104). AHanu3 AuQpakIMOHHBIX MUKOB MTO3BOJIMI YCTAHOBUTH, YTO HCCIIe-
TyeMble 00pasIbl MPEACTABIAOT co00M mieHku ¢ (paszoi TiO,, xapakrepHO# myist OpyKu-
Ta ¢ OPTOPOMOUYECKOTO THITAa KPUCTAITNIECKON PEIIeTKON MPOCTPAHCTBEHHONH CHHTOHUN
Pbca(61). B Tabnure 2 npeacraBieHbl JaHHBIE M3MEHEHNS OCHOBHBIX KpHCTaJLIOTpaduye-
CKHX XapaKTEePHUCTHUK, a TAK)KE TNIOTHOCTH IIJICHOK.

Taonuya 2 — JlanHble N3MEHEHHS KPUCTAIUIOPAPHUYECKUX XapaKTEPUCTUK

IIpocrpan-
o Dasa Tun crpyxk- CTBOHHAS HapvaMeTp HHOTHO}CTB,
TyphlI sueiiku, A r/cM
rpynmna
1 2 3 4 5 6
220 am TiO, - Orthorhombic | Pbca(61) a=9.20458, |[3.981
Brookite b=15.63089,
c=5.10917
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Oxonuanue mabiuyol 2

1 2 3 4 5 6

260 aM a=9.20667, |4.001
b =15.63089,
c=5.10876

620 HM a=9.20248, |4.013
b=15.63074,
c=5.10192

740 a™m a=9.20180, |[4.061
b=15.63024,
¢ =5.10088

Kak BuaHO M3 pencTaBiIeHHBIX JaHHBIX, B PE3YJIbTaTe CUHTE3a U YBEIMUYEHHSI TOJIIIH-
HBI HAHOCTPYKTYPHBIX IUIEHOK HaOJII0AeTCsl CHIKEHUE TapaMeTPOB KPUCTAJUINYECKON pe-
LIETKH, YTO 00YCIIOBJICHO YIOPSAOYCHUEM CTPYKTYpBI. [Ipu 3TOM M3MeHeHne napaMeTpoB
KPHUCTAJNTMYECKON PELIETKU MPUBOJUT K U3MEHEHHIO 00bEMa PEILETKH H, CIE0BaTEIbHO,
IUIOTHOCTHU MOKPBITHSA. [IIIOTHOCTD pacunThIBanach ¢ HOMOLIBIO (HOpMYIbI (2):

1.6602) AZ

p= v ) )

0

rae V, — o0beM 5IE€MEHTapHON S4elKH, Z — YUCIIO aTOMOB B KPUCTAJUIMYECKOH suei-
ke, 4 — aroMHbIl Bec. CHM)KEHHE MapaMeTpOB KPUCTAIIMUECKON PEIIeTKH U U3MEHEHHE
MEXIUIOCKOCTHBIX PACCTOSIHUH MPHUBOIUT K CHIKEHHIO Je(QOpMaMi M UCKAKEHHIO KPH-
CTaJUIMYECKOW PELIeTKH, YTO OKa3bIBaeT CYLIECTBEHHOE BIMSHHE Ha TUIOTHOCTH IUICHOK.
YBenuueHue TONMIMHBI TICHOK, MPUBOJISIICE K CHIKEHHIO aMOP(HBIX BKIIOYEHUH U T0-
SIBICHUIO TEKCTYPBl, IPUBOAUT K YBEIMUCHHIO IIOTHOCTH W MOBBIIIECHHUIO MTPOYHOCTHBIX
CBOMCTB. YBEJIMUECHHUE TOJIMHBI IFICHOK IPUBOJUT K YKPYITHEHHIO KPUCTAIUIUTOB, KOTOPOE
00YCIIOBJICHO MpOLIecCaMH KPUCTAUIM3alMU U HYKJIEalllu B MPOLEcce HaIlbIICHUS, IPU
9TOM YBEIWYCHUE TONLIMHBI clioeB Bbie 700 HM MPUBOAUT K PE3KOMY YBEJIWYCHHUIO pa3-
Mepa KpUCTaJITUTOB. MI3MeHeHHne pa3MepoB KPUCTAIUINTOB, a TAK)KE CHIKEHUIO HCKAKEHHH
B PELIETKE W YBEIMYCHUIO TNIOTHOCTHU MPUBOIUT K CHIDKEHHUIO KOHIICHTPALUH JUCIOKAIMH
B CTPYKTYpE U, CIE0BATEIbHO, K YMEHBIICHUIO KOJIMYECTBO Ae(EKTOB.

3akmouenne. MeToOM MarHETPOHHOIO HANbUICHUS OBUIM ITONyYEHBI HAHOCTPYK-
TypHbI€ IIeHKH Ha ocHoBe TiO, 3a1aHHOM TOJIKMHEL, SIEMEHTHBIM M (a30BBIM COCTABOM,
OMM3KUM K cTexuomeTrpuueckoMy. C MOMOIIBIO PEHTTEHOCTPYKTYPHOTO aHain3a ObLIO
OIIPEJIENICHO, YTO CHHTE3UPOBAHHbIC HAHOCTPYKTYPHBIC IUICHKU MIPEACTABIAIOT COOOH Mo-
JUKPUCTAJUIMYECKHE CTPYKTYPBI C BBICOKOH CTENEHBIO KPUCTAJUTMYHOCTH M TEKCTYPUPO-
BaHusL. [Ipy 5TOM yBenMYeHHE TONIMHBI MOKPHITUSI TPUBOAUT K H3MEHEHHIO TEKCTYPUPO-
BaHHOCTH 00pas3IOB C HalpaBJIeHUs TeKCTypHOU iockocTu (420) B Harpasienuu (104).
Ananu3 1u(paKkIMOHHBIX TMKOB TIO3BOJIMII YCTAHOBHUTD, YTO HCCIeAyeMble 00pa3ibl Mpe-
CTaBIAIOT co00H 1ieHku ¢ daszoit TiO,, xapakTepHO# 11 OpPyKHTa ¢ OPTOPOMOHUYECKOTrO
TUIA KPUCTAJUIMYECKOW PEIEeTKOW MPOCTpaHCTBEHHON cuHroHuu Pbca(61). YBenmueHue
TOJIIMHBI TJICHOK MPUBOJUT K YKPYIMHEHHUIO KPHCTALUIUTOB, KOTOPOE OOYCIOBIEHO MPO-
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LeccaMy KpUCTaJUIM3allMi U HyKJI€allud B NPOLIECCE HAMbBUIEHHUS, IPU 3TOM YBEIWYEHUE
TONIIUHEI c70eB BhImie 700 HM IPUBOAUT K PE3KOMY YBEIUYCHHUIO pa3Mepa KPUCTAIIIUTOB.
N3meHeHne pa3MepoB KPUCTAILUIUTOB, a TAKXKE CHUKEHHUE MCKAKEHHMM B PEIIETKE U yBeE-
JINYEHHUIO TUIOTHOCTU MPUBOJUT K CHUKEHUIO KOHLEHTPALMKU JUCIOKAUUM B CTPYKTYpE H,
CJIEZIOBATENILHO, K YMEHBIICHUIO KOJTMUECTBO 1e(EKTOB.
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b. BAKBITKAHYJIBL, I1. H. YPKIMBAEBA®, DJ1b CAH/] HETHM?,
3. A., KEHECOBA', M. HACHP*, M. BHUCPYJP

'On-@apabu ameinoazel Kazax ynmmulx ynusepcumemi, Aimamoi, Kazaxcman
’Kazax ynmmulK mexHukaielk sepmmey yHusepcumemi, Aimamol, Kazaxcman
$Vnusepcumem Catine Manauzus, Ilenane, Manatizus

NOJMBUHNWJI CTIMPTI MEH KPAXMAJI HEI'IBIHAEI'T YJIAIPJIEP
CHUHTE3I ’KOHE ®U3NKA-MEXAHUKAJIBIK KACUETTEPI

Ky10 20ici apKbLibl KpaXmai MeH NOAUSUHUL CRUPIME He2i3iHOe, mi2yuli a2enm peminoe CipKe KbluKbLIbL
gamvicvinoa noausunun cnupmi (IIBC) —kpaxman (Kp) neciz0i buowiovipatimein yadip anvinovl. UK
cnexmpockonusoagvl Hamuoicenep bouvinwa [IBC nen kpaxmanowiy apekemmecyi Homudicecinde, Cnupm
MONEKYNacsl MeH Kpaxmain MOJNeKYIACbIHbIY 2UOPOKCUL MONMAPLIHbIY APACbIHOA CYMeKmiK 0aulaHblc
monmapwvinely natoa bonamuvinel kopcemineen. I[1BC nen kpaxman yaoipiniy apmypii KamvlHACMApbIHbIY
Mendipniel, apmypii memnepamypaoazel epiciuumizi, KOpuiazan opmaza dCepiHiy ablpMablibiKmapsl
anvikmanowt. [1BC nen kpaxman yaoipiniy MOIOIpLici MeH epieiumik Kopcemriumepi Kpaxmaniobll HCIHe
memnepamypausiy ocyimen memeroeumini sepmmendi. IIBC nern kpaxman nezizinoezi ynoipdi any wapm-
mapvl OyMaiaHobIpuLiobl. Temnepamypa 75°C-ma Kpaxmanovly Ken memuepi Nniacmuukayusiiana
anamwinwvl 021e10eH0i. Tepmoepasumempusinoix 20ic kepcemkiwmepi IIBC nen kpxman yaoipiepiniy mep-
MO mypakmuliviebl apmamuiibiin kopcemmi. COM men onmuxanvii MUKPOCKONUsL apKbLIbl YA0iprepoiy
Mopghonozuanvix Kacuemmepi sepmmenoi.

Tyitin co30ep: nonusuru cnupm, Kpaxmai, Cymekmix 6aiiansic, yaoip, Moadipiiel, niacmugpuxayus.

Memooom nonusa nonyuensvi NieHKU HA OCHOBE NOTUBUHUTIOB020 CRUPMA U KPAXMALA 6 PAZIUYHBIX
COOMHOWEHUAX UCXOOHBIX KoMnonenmos. Memodom HK-cnexmpockonuu nokasano, umo npu 63aumo-
oeticmeuu kpaxmana ¢ TIBC npoucxooum mexcmonekyispHoe 63aumo0eicmeus Mexcoy 2uOpOKCUIbHbL-
MU 2pynnamu MakpoMonexyll CRUupma u dQUPHsIX epYnn Kpaxmand, npu dmom oopasyiomcs 6000pooHble
cea3u. Onpedenena 3a6UCUMOCHb OCHOBHBIX MEXHOLO2UNECKUX C8OUCTE NaeHOK Ha ochoge [IBC-kpaxman
KAK NpO3paiHoCms, pacmeopumMoCcmb Om cOCIMAsa UCXOOHOU CMeCU U meMnepamypul oxpyicaroujels cpe-
ovl. Yemanogneno, umo npo3paunocms, pacmeopumocms nieHok Ha ochose IIBC-kpaxman yxyowaromesi
¢ ygenuuenuem cooepiucaniis Kpaxmand @ COCmage UCXOOHbIX KOMNOHEHMO8 U C NOGblUleHIeM meMnepamy-
pol. Onmumusuposanvl yciogus noayyenus nieHox na ocnose IIBC u kpaxmana. Ilokazano, umo niacmu-
urayus KoMno3uyUL ¢ 8bICOKUM codepoicanuem Kkpaxmana 6o3modcna npu 75°C. Memooom mepmocpasu-
Mempuyecko2o aHaauza ycmanosneno, umo nienxu I1BC-kpaxman npugooum K HebOIbUoMy Y8eaUUeHUIo
mepmMuieckoll cmabunbHoCmu nieHox Ha ux ocroge. Mopgonoeus nienox usyuena memodomu COM u
ONMUYECcKol MUKPOCKONUU.

Kniouegvie cnosa: nonusununoeblll cnupm, Kpaxmai, 6000po0ads c6:3b, NIAEHKA, NPO3PAUHOCHb, NId-
cmughurayusi.
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Films based on polyvinyl alcohol and starches in different ratios of the initial components are obtained
by the method of irrigation. The method of IR spectroscopy it is shown that at interaction of starch with
PVA going on intermolecular interactions between the hydroxyl groups of the macromolecules of the
alcohol and ether groups of the starch, with the formation of hydrogen bonds. The dependence of the main
technological properties of films based on PVA-starch as transparency, solubility on the composition of
the initial mixture and ambient temperature is determined. It was found that the transparency, solubility
of films based on PVA-starch deteriorate with increasing starch content in the composition of the initial
components and with increasing temperature. Optimized conditions for the production of films based on
PVA and starch. It is shown that the plasticization of the composition with a high starch content is possible
at 75°C. By thermo gravimetric analysis it is found that the PVA-starch film leads to a slight increase in
the thermal stability of the films based on them. The morphology of the films was studied by SEM and
optical microscopy.

Key words:, polyvinyl alcohol, starch, hydrogen bond, film, transparency, plasticization.

Kipicne. CunTeTHKaNbIK MOJIUMEPICPACH XKacalfaH MaTepuaigapAbl KOJIJAHYIbIH
KOpIIaraH oOpTaMbI3fa Kepi ocepi KYHHEH KyHre ecyne. MyHaaidi Marepuaijiap
alfHaJaMBI3/IBIH HETI3T1 JacTaHy Ke3iHe aifHaITya KoHe OJIapbIH bIABIpaybIHA MBIHIaFaH
Kbiaap kepek [1-2]. ConablkTaH OyJl ©3eKTi MAceJeHi LIelly YUIiH OHOBIABIPAWTHIH
MarepHangapAbl eHIIpyre FajdbIMAap KeHin Oenyae. DKOJOTHUSAJIBIK Ta3a MOJUMEpIepi
€Ki Kareropusira 0eJin Kapayra 0oNaibl: bIIBIPAUTHIH CHHTETUKAIBIK TIOJTHUMEpPIIED KOHE
KaliTa KaJIImbIHA KeJIETiH TaOuFu moauMepiep. Kadta KaamsiHa KeneTiH TaOUFH TTOJINMep-
Jiepre Kpaxmall, IeJUTI0I03a JKOHE XUTO3aH/ bl JKaTKbI3yFa 001aabl. bys marepuangapasiH
JKeKe JKOHE IUIACTHKANBIK KAaCHETTEpiH KakcapTy MakcarblHza Oip-OipiHe op Typui
KOMOHMHAIIMsAA apaiacThIPBUIBIT OHOBIIBIPANTEIH OHIMACD aJbIHBIN, ChIHAKTAH OTKEH.
Ochbl alTBUTFaH TaOWFU TOJIMMEPIIH YIISYiHIH IMIHAe KpaxMaul oTe¢ ap3aH opi eH Kol
OHJTIPINIETIH KalTa KajIblHA KeNeTiH TaOuru moimuMmep Oomnbim Tadbmamsl [3-4]. Kpax-
MaJl CyMEH apajacKaHla TEPMUSUIBIK KAaCHETTI jKaKcapalbl jKoHE KpaxMajabl Oacka naa
3aTTapMeH apajacThIpFaHaa TUAPOPHUIBIIK KACHETTEPiHIH ©3TepeTiHAIT aHBIKTAIFaH .
Bipakra kpaxMangan jkacajaraH MaTeprualgapablH MEXaHUKAIBIK KoHE THAPOGUIILIIIIT]
KacWeTTepi MYHAi/aH aJblHATBIH MOJUMEPIEPMEH CalbICTBIPFaHIa TOMEHJEY OOIybI
OHBIH KOJI/IaHy asChIH LIEKTEI OTHIP.

Kpaxman OipHemie OHOBIIBIPAWTHIH CHHTETHUKAIBIK MOJIHUMEPIEPMEH apanacThl-
pHITl ChIHAKTaH OTKizinreH. ComapaplH IMIIHACTI €H MEXaHWKAJIBIK KaCHETTepPl JKaKChI
onobIapIpaiiTeH ouMep moauBuHMI crupt (IIBC). [IBC nmeH kpaxman KocITacklHAH
alblHFAaH MaTepUaNapAblH OPTYPJIl MHUKPOOTHl OpTagarbl OWOBLIBIPAFBIIITHIFHI
aHbIKTaJIFa” [5-6].

Ocpbiran neitiari [1-2] sxymbictapbiaga [IBC-kpaxman ynmipin amy kedinge [IBC-
kpaxman KarerHacTRIpeIHEIH 70:30, 80:20, 90:10, 95:0 rana ambIHFaH >KOHE CHHTE3IIH
temneparypacel 90°C apasbiFblHOa a30TTBHIH KaTBICBIHAA JKYprisireH. bi3 KpaxmaiabiH
ken mejmepin Kockim 90:10, 80:20, 70:30, 60:40, 50:50 karbiHacTapbiH anjbIK. JKoHe
CHHTE3/Il OHTAMIIaHIBIPY YIITiH TemrepaTypacsl 75°C-neliH TycCipil, a30TTBIH KaThICBIHCHI3
Kyprizinmai. Herisi a30TTsI yiipae aya KabaTTapbslH OOJAbIpMay YIIiH KOCaAbl. AJl TeMIIe-
parypanbl 75°C-TaH achIpMaThIH OoJicak yJaipie aya kKadartapbl Oonmaiinsl. bactankel
3arTap/bl epiTy YIIiH KOCAThIH Ccy MeJiepinae 67%-ra JAehiH a3alTThIK. MOJIEKYIaJIbIK
maccacel M| = 85 000 kDa ITBC konnaubLiibL.
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2. TOXKIPUBEJIIK BOJIIM

[omueunuin ciimprti (IIBC)— Fluka Chemie GmbH ¢upmaceiven enaipinren (ILsetina-
pust), MosieKynaibik Maccackl M| = 85 000 kDa KochiMIla Ta3anayChl3 KOJIAHbLIAbL.

Kyrepi kpaxmansl — «Cap Bintang» pupmaceimen ennipinres (Manaiizus), eHiMHIH 99
% Heri3ri eHIM Kypau Ibl, KOChIMIIIA Ta3aJaHyChI3 KOJIaHbLIA IbI.

Cipke KbIIKbLIBI - «Aldrich» ¢pupmaceimen enpipinren (AKI), enimuiy 98% Heri3ri
OHIM KypaiiJbl, KOChIMIIIA Ta3aJIaHyChI3 KOJaHbLIa bl

2.1. IBC/KX cunresi

MBC-KX Heri3injeri conoimMep/ii CHHTE3/IeY YIIiH ChIABIMIBUIBIFBI 250 MII IOHTeIeK
TYIITI YIII MOMBIHJIBI KoJ0a anbiHabl (1-cypet). Konba TepmoMeTp, Cy3riMeH ka0 bIKTaiIbl
YKOHE JKBbUTY PETTETINI 3JIEKTP IUIMTKara KOMBUIFaH CyJibl MOHILIAFa opHaThl1bl. Konbara 50
MJI cy xoHe carikecinmie (10,9, 8,7, 6, 5 ) [IBC canbinab. Kocna 75°C feiiiH KbI3IbIPBLIBIT
[IBC Tonbik epirenmie apanactblpsiinsl. Tonbik epirenin [IBC Tyccizaenin mennip 6omna-
JIBL.

40 mu cyra kpaxManaslH OenrinenreH memmepi (0, 1, 2, 3, 4, 5 r) epirinai. Cunres
KYprizy OapbIChIHIa YII MOWBIHIBI KoJIOamarel Temmeparypa 75°C-TaH acmaybl Kaxer.
Conan keiiin, [IBC-ThIH epireH KocmacblHa epireH Kpaxmai KyHbuiasl. 15-20 MuHYT
apanacThIpbUIFAHHAH KeWiH (apanacTelpy KbUiaamabirbl 200 ailH/MHH) KOHE OpTaHBIH
pH memmepi anbikTanapl. pH xkepcetkinm 3-4 skeTy ymriH, 3-4 MII My3/bl CIpKe KBIIIKBLTBI
kocbuabl. KaskeTti pH Menmiepin anran coH, Kocmanbl TypakTel 75°C temneparypana 2-3
carar Oolibl apanacteipbuiabl. Kpaxman men [1BC TosbIk epim, Tycci3eHIeH Ke3Ze FaHa
peaKmusl TOJBIK asKTanaabl. AJBIHFaH MaccaHbl, METPU BIIBICBIHA KAXETTI MOJILIEpiHae
KYHBUIBII, TOJIBIK YJIIp aJbIHFaHIIA, KSNTIPril mKadTa KenTipiiei.

[IBC xoHe kpaxman Herizinzgeri op Typii karbiactarsl (100:0, 90:10, 80:20, 70:30,
60:40, 50:50) ynmaipiep aJbIH]IbL,

2.2. Un$pakbI3bLI CIIEKTPFA 3epTTey

Wndpa xw3bun crnektpine 3eprrey Nicolet iS10 FT-IR (Nicolet Instrument Crop.,
America) acnaObina xypriziiai. Crnexrpaap 4000 men 650 cM™! apalbIFbIHIAFBI TUAIIA30-
HBIH/A AJBIH]BL.

2.3. TepMorpaBUMeTPHSIJIBIK TAJAAY

Tepmorpasumerpusuisik Tasgay (TI'T) emmemaepi NETZSCH STA 449C Jupiter acna-
ObIHIa KacalbIHBL Yaruiep 5-10 mr emmen anbiaabl. Chinama 25-600°C-ka TeMiieparypa
JeiiH xKeupaMasirsl 10°C/MUH apachIHa sKYPri3iiil.

2.4. CxanepJieyuli 3J1eKTPOHAbI MUKPOCKOIHSA K9HE ONTHKAJBIK MUKPOCKOTHS

YnuipaiH keljieHeH KuMmachiHbIH kepiHici Extreme High Resolution Field Emission
Scanning Electron Microscope (XHR-FESEM, UK) Model FEI 460L acmna0sinma
Oakputanabl. Kepinictiy yiraiTeinysl 150x xone 0.5 kB kepHeyae 3eprrey Kypriziuii.

Ynaipain OeTki KepiHici onTHKaiblK MuKpockonTta Leica DM 6000 M (ILBemwust)
TYyCipii.
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2.5. Cyasl ciHiprimTiri sxoHe epirimriri anbIkTay

Yarinepain 6ipaeilt MaccanapsIH OpTYPIIl TeMIIepaTypaaarbl CYIbIH JKOHE (DH3UKATIBIK
epitiaainepre cansir, Maccanapsia 30 MunyT, 1, 3, 24 jxoHe 72 caraTTaH COHFBI ©3repreH
MaccalapblH JKa3bIl OTBIpaMbI3. MaccachIHbIH ©3repiciH aHbIKTay yuIiH keneci (1) ¢popmy-
JIaHBI KOJIAaHAMBI3!

mZ
= —= x100%
o, 100% (1)

3. HOTUXKEJIEP )KOHE OJIAPAbI TAJIIKBIJIAY

3.1 Yauipaepain cbIpTKbI KOpiHici MeH MeJaipairi

Kymsicta typmi kareiHacta [[IBCJ:[kpaxman]= 90:10; 80:20; 70:30; 60:40 u 50:50
Macc.% KaTreiHacTa yiaipiaep anbiHabl. [IBC-kpaxman yiamipiHiH Kpaxmajl MeJIepiHiH
ecyiMeH, MOJIIIPIITIHIH CAJI ©3ETePETIHIITTIH KopyTe 60maasl. by yaaipaiH MeXKaHHKaIIbIK
KacuetiHe acep ereni. JKoHene Kpaxmall MeJIIEPiHiH 6CyiMeH YIAIpAiH MalbICKaKTHUTBIFBI
KEMUJI1, COHBIMEH YJIJIip KaTThl Kyire YaKkbIT ©T€ Kejle apTabl.

4 5 6
[TIBC]:[xkpaxmain]= 90:10 (2); 80:20 (3); 70:30 (4); 60:40 (5) m 50:50 macc.% (6)

1-cypem — I1BC xone I1BC-kpaxmai yJaipiHiH CHIPTKbI KOPiHic
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1-kecme — Y IIipAiH MOJIIPIIITiHIH ©3repyi

[TIBC]:[xpaxmain] macc.% Menaipmimiri
50:50 Oprama Meip
60:40 Opramia mMenip
70:30 Memnuip
80:20 Memnnip
90:10 Mennip

Kpaxmanapy memnmiepiHiy ecyiMeH YAipAiH HinTimTiri azaiael. ER minrimiri [IBC-
kpaxman 90:10 kepcerrti, an eH Karrbutaybl [IBC-kpaxman 50:50 kepcerti. Kpaxmamnasiy
MeJIIIepiHiH 6CyiMeH HINTIMTITIHIH a3arobl, KpaxMallJblH KpUCTAIIaHy KacueTiHe Oaima-
HbICTBI. COHZIBIKTaH KpaxMaJIbiH Mentepi S0-7eH ToMeH yrijep anbiHOa b, O©UTKEeHI oTe
TE€3 MOPT CHIHFBIII OOJIIBI.

Y naipaepaiH MeJIipIiri OHBIH MEXaHUKAIIBIK KaCHETTepiHe acep eTei. l-cypeTTeH
KpaxMaJJIblH MeJIIepi 0CKeH CailblH YIAIPAIH MOJAIPIITri KeMUTIHAITT Kepyre Ooma-
ITBL.

Backa xyMbIcTapMeH CaNbICTBIpFaH/Ia aJIBIHFAH YIJIipIepiMi3 aImblK MOJAip OOIIbl,
xoHe nie [IBC-kpaxmarn 50:50 karprHacTaga opTamia MeJIIPIIITiK TAHBITKAHBIH | -KecTeneH
Kepyre 00ajpl.

3.1. IBC-KX yaaipiHiH cyTekTik 0ail1aHbICHIHBIH 63Iepyi

[IBC nen kpaxman apackIHIaFbl peakusHbIH Kypreaairin UK-Oypee criekrpockonm-
SIMEH JTJICTICH .

Kpaxman wmen [IBC wMonekynmamapeiHAa THAPOKCHII TONTap OOJFaHABIKTAH
MOJIeKyJIaapaiblK JKoHE MOJISKYNAIlIJIiK CyTeKTiKk OalimaHpicka OHaW Tycemi. by
MoOJIeKyJaapasiblK KYIUTiH ocepiHeH kpaxmain MeH IIBC-TbIH jkakchl apanacyblHa acep
eTTi. CyTekTik OalIaHBICTBIH TY31MyiHIH WHOPaKBI3BUIABIK KYTEUTYbIH WK cnexTpraig
3300-3400 cm ! nmamasonsiHma Tabyra Oomambl. AOCOPOIMSUIBIK BHOpAIUs CYTEKTiK
0aifmaHBICTHIH CaHBl MEH WHTEHCUBTLIIriHEe OainaHbpicThl. CyTeKTi OalIaHBICTBIH TY31Tyi
O-H OGaitmansicThiH ancipeyine ambin kemin, O-H TONTBIH JKONAFbIHBIH Y3apybIHa JKOHE
TOJIKBIH )KHUUTITIHIH TOMEHAEYyiHe anbin kenesi. by KyOsutpicThl «red shifty sFHM KBI3BUTIABI
aypICy Jien aTtainbl. by KyObUTBIC CyTeKTi OaillaHBICTBIH TY3UTyiHE aHBIK YKOHE HAKTHI
akmapar oepe anassi [6].

2-cyperren [IBC monexynacoinnarsl -CH, sxone -CH,OH Tonraps! yuris TOIKbIH je-
dopmanmsicer 1419 cm' e, an kpaxmain mosekynacbiiaarsl O-C caKHHACBIHBIH TOJIKBIH JIe-
dopmarusicer 1086 cm! apanbikTapeinaa MK criektpie skaTKaHbIH KopeMis. Al KapOOKCHITh
TOOBIHBIH 1655 cM™! TOJNKBIH nedopManusicel CHHTE3 GapbIChIHIAFbI CIPKE KBIIIKBUTBIHBIH
arterar To0ObIHa THiCTI. 2939 cm'tonkbiH Aedopmarmsicel C-H amudartsl skomarbiHa TOH.
Conpiven [IBC men kpaxmanmaeiH 50:50 KarbrHacTarbl VHICCIMIUTITIH OJIEIIESHTIH
TOJNKBIH Jeopmarusichl 3274 ¢!, MoneKyIia apachblHIa CyTeKTI OalTaHbICTBIH TY31ITCHIH
Kepyre O0omasel. bipakTa KpaxMalnIslH 6cyiHe TOIKbBIH JehopMaIisIChIHBIH HHTEHCHUBTLITIT]
KEMUTIH/IITIH KOpe allaMbI3.
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[TIBC]:[Kx]=A-[90:10], B-[80:20], C-[70:30], D-[60:40], F-[50:50] macc.%
2-cypem — [IBC/Kpaxman ynaipiepinia UK cnekrpepi

Cipke KpIIIKBUIBIHBIH KOCBUTY ce0ebi Kpaxmana MaKpOMOJIEKYJachlH Ti30eKTi O0ybl-
Ha anei keneri. [IBC/Kpaxmair HeTi3iHAe ambIlHFaH YIIIpJIepAiH 06acTarKsl MOJIUMEpIep
KypaMblH/a KpaxmaiaslH apTybiMer UK criekTpiepaiH HHTEHCHUBTIIIT apTaibl.

3.2. [IBC/KpaxmaaablH TEPMUSIIBIK TYPAKTBLIBIFBI

TepmorpaBuMuTepusUTBIK  Tanmgay apkeiiel [IBC/Kpaxman yiamipiHiH TEepMUSIIBIK
TYPaKTBUIbIFbIHA 0ACTAIKbI KOCIAaFbl KPaXMaJIbIH 9Cepi aHBIKTaJIFaH.

Tanmay 30 — 920 °C temmnieparypa apanbirbiaaa 20°C/MUH KBUITaMIBIKIICH XY PTi3iii.
Tangay motuxenepi 2-kecrene kepcerinres. [IBC/Kpaxman ynuipi 192°C temneparypana
bIABIpal O6actamel. A ekidm mbrH 404-422°C-TwIH apacsiHIars! mislH, [IBC yimin exinmi
BIIBIpay meri 0oJbin Tabbuansl. backa na sxymeictapaa aiteiiranaail [IBC-TeIH bIABIpaYBI
€Ki carbIIa Kypeni aereH //.

3-cypetteH Oipinini macca xorany (10,8%) 237,3 °C temnieparypana TipKeIreHiH Kepe
ajambI3. bipiHIni caThla THAPOKCHIIBII TONTAPABIH BIABIpayhl Kypeai. OCBIHBIH caiia-
PBIHAH VIIKBIII OPraHUKAJIBIK KOCBLIBICTApP TY31UIII, HOTHKECIHKE KaHBIKIIAFaH MOJTUCHII
KypbutbIM Ty3ieni. Sran, C=C GaillaHbICBIHIAFBI €Ki OaIaHBICTHI Y3yTe KoOipeK SHEPTHUs
JKYMCAJIBII, TEMIICPaTyPaHbl KoFapbliaTaabl. Kpaxmaia MoJIeKymachl 19J1 OChIHIAM €Ki ca-
ThIJIa TEPMUSUIBIK BIIBIPAYFa YIIBIPAK/IBL.



114 Becmnux Hayuonanvhoti unscenepnoi akademuu Pecnyonruxu Kazaxcman. 2019. Ne 2 (72)

Maxkcumanasl Macca xorantybl (69,1%) ekinmi kesenme 438 °C Ttemneparypa-
na Oabikanmel. Ocbl Ke3eHAE MoJEKyJaapalblk OallaHbICTap JKOHE MOJICKYNailIiIiK
OaiiaHbICTapIbIH Y3UITCHIH Kopyre 00Jabl.

3-cypem — [IBC/Kpaxman ynaipinia TI'T votmxeci

Kecme 2 — TIBC-Kpaxman 50:50 macc.% aecTpyKnusiany
YPAicCl YIIIiH TEPMHSLIIBIK KOPCETKIIITEp

Artaysr Temneparypa Macca azatosl, % Kannsik, %
Karapsl, °C
IMBC-Kpaxman 50:50 29,21-237,31 89,304 10,696
237,31-438,45 20,187 16,479
438,45-918,55 3,709

TI'A HoTWXKeNepiHeH VIJIpAIH CYTEKTIK OallaHBICTBIH eceOiHeH TY31ITeH
[NBC meH kpaxMalablH YHJISCIMIIIITT MacCaHBIH JKOFAIYbl YII CaThblJla KYPETiHIIri

JOJIEIIECH .

3.3. IBC/kpaxman yJaaipinin mopgoJiorusicel
4-cyperre [1BC/kpaxmanabH onTHKaIbIK MUKpockonTarsl (Leica DM 6000 M) 150x,
per yakentinrenzaeri kepinici. Taza [IBC-tig 6ip TekTinik 6alikaica, KpaxMas MeJIICPiHiH
OCyiHEH YIIIpAiH YHIeCiMIIIrT KEMUTIHIH Kopyre 0oJabl.
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d e

4-cypem — Taza [1BC (a) nen [IBC/Kpaxman b-[90:10], c-[80:20], d-[70:30],
e-[50:50] macc.% onTukanblk MUKpockonTarbl 150X per yikeiTiareneri kepiHici

S-cyperre IIBC/kpaxmaniplH CKaHEepieylll 3JIEKTPOHIbI MHUKpOcKonTarsl 150x,
300x, 1000x, 10000x pet ynkeirinrenmaeri kepinici. (d) — marbl kepinicte yiarini 10000x
yikeiitin kaparanga [1BC men kpaxman OiprexTi Mopdoiorusra ue eKeHAIriH Kepyre
oonazapl. byn [IBC nen kpaxManiblH apanacybl Ke3iHle yWiaeciMIi eKeHIiriH Oinmipeni.
Yitnecimainixk [1BC men kpaxmamnablH THAPOKCHIIBAI TONTAPBIHBIH JCEpiHEH TY3UIETiH
CYTEKTiK OaiJIaHbICTBIH TY311yiHEH.

c d
5-cypem — IIBC/Kpaxman 50:50 ckanepsiey1i 311€KTPOH/IbI MUKPOCKOTITAFbI
10000x peT ynkeHTiNTeHACT] KOpiHic
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3.3. IBC/kpaxman yaaipiniy icinyi

Yarinepai Oipael MaccanapblH OpTYpil TeMIlepaTypaiarbl Cyla *oHe (PH3MKAIbIK
epiTinautepre caisin, Mmaccanapbid 30 munyT, 1 carart, 3carar, 24 carat, 72 caraTTaH COHFBI
©3TrepreH MaccajapblH Ka3bIll OTHIPABIK.

Yanip/iH epirilTirin 3eprrey 0apbichiHaa 3 )koHe 4 KecTelleri HOTHKENepli alIbIK.

3-xecme — [1BC-kpaxmain yiipJiepiHiH CyJbIH 9pTYPIIl TeMIleparypachlHAarbl iCIHTIIITIr.

TIBC:kpaxmai
T°C 100:0 90:10 80:20 70:30 60:40 50:50
%
20 285 295 271 341 278 269
25 292 287 291 365 285 247
30 264 373 353 364 372 345
35 658 624 526 563 564 510
40 Epini Epini 419 694 586 463

4-xecme — I1BC-kpaxman ynaipiaepiHie GU3UKaIbIK epiTiHAiAer] ICIHTImTIri.

[MBC:kpaxman
100:0 | 90:10 | 80220 | 70:30 | 60:40 | 50:50
%
Harpuii x10p epitiici 234 | 258 | 254 | 244 | 264 | 260

YnmipaiH yakeIT ©TKeH CyIOsl HeMece HaTpui XJIOp epiTiHmiCiHmeri CiHipTiITiri
[IBC-tiH MemmiepiHiH ©6CyiMEH apThIll OTHIPABL. AJ TEMIepaTypaHbIH KOFapblUlaybIMEH
CIHIprimTiri apThin oTeIpasl. Maccanbiy e3repyi 20°C-ta 2,5-3,5 ecere AeiiH )KOFapbLIaIbl.
Temneparypansie op 5°C-Ka KeTepreH caiibIH Macca e3repici 2,5 ecemeH 7-ecere Heiiin
JKOFapbuIan OThIpIbl. EH skoFapbl CiHiprimTik cyabiH 40°C-ta Oaiikanabl, macca 7 ecere
neiiin sxorapeuiaasl. Taza [IBC nen [IBC-kpaxmain 90:10 40°C temmeparypaia TONBIKTai
epim KeTTi.

Kpaxman MenmiepiHiH apTybIMEH YJAIpAiH CIHIPTIITIri Kemice, TeMIeparypaHbIH
apTybIMeH cCiHiprimTik aptThl. Ce0eli Kpaxman mnonucaxapui OOJIFaHIBIKTAH HKOHE
MOJICKYIJTAINIIJIIK OaiIaHbICTApIBIH 9CEPIHEH CYBIK Cya epyi KHBIHAAY.

Ynaipain OapiblKk Maccaiapbl YaKbITTBIH Y3apybIMEH Cy/bl MAKCUMAIIbI CiHIpiM, epim
KeTEeTIH/IIr Kepyre 0oJabl.

Kopobitbinabl. [IBC-kpaxman ynmipi op Typii KaTblHacTa, TICYLIl areHT peTiHAe
cipke KBIIIKBUIBIHBIH KaTblHACTA YJiriiep anblHAbl. CHHTE3I1 a30TTHIH KAaTBICHIHCHI3
KYPTI3ATCHIIKTEH, VIIp/e aya KeIipuiikrepiH OoiaplpMmay YIIiH Temmeparypa 75°C-
Jeifin skyprizuik. Ynaipiepre ToH Kacuerrepi UK-cnekrpockonus, TTA, COM, op typmi
opranarsl epirimriri [IBC meH kpaxMannblH yilIeciMli opeKeTTeceTiH KopceTTi.bapibik
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KaTaHbICTapJa >Koraphl (DU3MKa-MEXaHUKAJIbIK KAacHETKe ue ekeHuiriH kepcerrti. MK-
cnektp Mmen COM notmkenepin [IBC nen kpaxman Monekysanapbl apachblHIarbl CyTEKTIK
0ailyIaHBICTBIH TY3UTyiHEH YIIpAIH YHIeciMal OONaThIHABIFBI AomenaeHai. Kpaxmanapig
momepi 10 %-man 50 %-ra geiiin ketepingi. KpaxmanaslH MeIIIepiHiH KOTepilyiMeH
YIIIPIIH KaTThUIBIFBI apTajibl koHe Mesipiiri temenaeini. TTA HoTmwxkenepi OoibIHIIA
YIIipaiH MaccachiHbIH 70%-Fa KYbIK MaCCAChIChIH JKOFAJITYbI €KIHIII Ke3eH/Ie OalKali Ibl,
Oy1 6acka J1a )KYMBICTAFbl HOTHIKEIIEPMEH COMKEC KEJICTIH/IITT )KOHE MaCCaChIHBIH KOFaybl
200°C taHn 6acTanarbHABIFBIH KopceTTi. Cy CIHIpTiImTiri KpaxMaiIblH MOJIIIEpiHiH 0CyiMEeH
apThIN OTHIpABL. MakcumMansl cy ciniprimrik 40 °C Temneparypana 7 ecere neiiin [1BC-
kpaxman 70:30 yaricinge tipkenmi. 3 kynHiy iminge 40 °C temneparypana ta3a [IBC nen
[MBC-kpaxman 90:10 ynrici TonsikTail epifi. JKorapelgarsl HOTHKeNEpre CYHeHe OTBIPHII
[MBC-kpaxman 50:50 ynariciH, KaTThl TJIACTUKANIBIK BIIBICTAp PETiHAC KOJIaHyFa Oomabl,
Cybl Oap 3arTap/bl NaiianaHaThlH Kepiepiiepae Ae naigananyra 0onaibl.
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MYHAM-XUMUSA KJIACTEPIH KAJIBIIITACTBIPY
MEH XKETUIJIPYAIH 9JIEYETI

Kazaxcmannviy Konda oap pecypcmuli aneyemin icke acblpy JHCoHe KOLAULbl HAPLIKMBIK KOHBIOH-
Kmypa eceOiHeH MYHAU-XUMUSL CALACLIH OAMbINY, OAMyOblH CANAbl HCAHA IHCONbIHA JiCenty, dNeMOIK
HAPBIKKA WbIZY HCONBIH apmmulpy - bacekeze Kabinemminikmiy He2izin bepedi. Kasakcman dcemkeHr oH
Homuocenepoi Hblealimy HcaHe anzd Kapar SKOHOMUKAILIK 0aMyOblly mipeci 0ambl2an MemieKemmepoiy
bacexeee Kabinemminiein KAMmMamacolz emywi Kiacmepiix Kypulivimoap oa 6onyvl kepek. Kinacmepoiy
UHHOBAYUATBIK, KYPLLIbIMbL OHOIPICIIK KYPOLIGIMHBIY NAUOACHIH apmmulpy ecebineH dHCanaubliObIKmbl
3epmmey MeH MeHzepyee IHCYMCANAMbIH WbIRLIHOAD JICUBIHMBILIH a3auimyea MYMKIHOIK Oepedi, 03
Ke3zezinoe 01 Kiacmep KamvlCyubliapbiHblY Kbl3Wemmepin mypaKmol JHcaHe muiMoi dcyseee acbipybiid
acep emeoi.

Tyitin ce30ep: kiacmep, myHau-xumus, 6acexeze Kabinemminix, Eypazusiivl SKOHOMUKATILIK 00dK,
UHHOBAYUATBIK, OAMY

Peanuzayus cywecmeyiowezo pecypcrnozo nomenyuana Kasaxemana u pazeumue negpmexumuyecro-
20 cekmopa 3a cuem ONAZONPUSIMHBIX PLIHOYHBIX YCI0GUL, OOCMUIICEHUE HOB020 NYMiUL PA3GUMUS, NYMu
8bIX00A HA MUPOBOLL PHIHOK 00eCneuu8arm OCHO8Y Ol KOHKYPEHMOCNOCOOHOCmU. YKpenieHuem nono-
JHCUMETLHBIX Pe3YIbmamos, docmuehymuix Kazaxcmanom, u noooepockoii 0anbHeiue2o IKOHOMUIeCKo20
passumust QONACHbL ObLMb KIACHEPHbIE CIPYKMYPbl, 00eCNeutsaloujiue KOHKypeHmMoCnocooHoCmy paseu-
molx cmpan. UHHOBAYUOHKAsL CMPYKMYpA KAACMepa NO360UM CHU3UMb 00WYI0 CMOUMOCHb UHHOBAYU-
OHHBIX UCCIE008AHUTL U PA3PAOOMOK 30 CUem NOBbIUEHUs PEHMAOEIbHOCMU CIMPYKNTYPbL RPOU3800CMEd,
umo, 6 c60r ouepeddb, 6yoem cnocobCmMeosams YCMoUUUBOMY U IPHEKMUSHOMY BHEOPEHUIO YCIIYe YUachi-
HUKO8 Kaacmepa.

Knrouesvie cnosa: knacmep, nepmexumusi, KOHKYpeHMOCnocoonocmy, Eepasutickuti S)KOHOMUYeCKUtl
COI03, UHHOBAYUOHHOE PA3GUMIE.

Realization of the existing resource capacity of Kazakhstan and development of the petrochemical
sector at the expense of favorable market conditions, achievement of new way of development, a way of
an entry into the world market - provide a basis for competitiveness. Strengthening of the positive results
achieved by Kazakhstan and support of further economic development have to be the cluster structures
providing competitiveness of the developed countries. The innovative structure of a cluster will allow to
reduce the total cost of innovative research and development due to increase in profitability of structure
of production that, in turn, will promote steady and effective introduction of services of participants of a
cluster.

Key words: cluster, petrochemical industry, competitiveness, Eurasian Economic Union, innovation
development

Kazakcran Taburu pecypcTapAbslH MOJ KOPBI 0ap jKoHE KOMIpCYTEeK ITHUKi3aThl KOPBI
OOMBIHIIIA QJIEMIIK KOITOACTITBLTAPABIH A ABIHFBI XKUBIPMAChIHA KiPETiH €1 OOJIBIN TaOblIa-
11, bipak comait 6oia Typa, e 0apiIsIK MYHAH-XUMISUTBIK TayapiiapFa IeTeH CYPBICBIHBIH
94 %-1 UMIIOPT eceOiHeH KaObUTBIT OTHIP. bYJT OCHI camaHbl KOFaphl QJIeyeTTe JTaMBITy
KakeT mereHmi ourmipeni. MyHal-XxuMusl OHIMACPIH TEK 63 KaXKCETTUTIKTEPiH kaly YIIiH
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FaHa OHJIPMEH, COHBIMEH KaTap, OHBI CHIPTKbl HApbIKKa Aa SKCHOPTTayFa MYMKIHIILIIT
Oap. Anjarbl yakpITTa MyHa-XHUMUS OHIIPiCiHIH OHIMJEpiHE AeTeH CYPaHBICTHIH KOJIEMiH,
OHBIH OoJamaKTa apTa TYCETiHIH €CKepCceK, OHAIPIIETIH KOMIPCYyTeK LIMKIi3aTTapblH I0-
TEHIUAJIJIBl MYMKIHIIKTePIH KOJJIAHY/BIH CTPATETUSUIBIK MOCEIICIEPiH ISy, FhUTBIMU
HETI3JIeNTeH d/licTeMelNiep MEH jKaHa LIelimMIep KaKeT eKeHl alKbIH.

ConbiMeH Karap 3eprrey Kazakcransa icke acraralH MYMKIHIIKTEpIiH OapblH KOPCETTI.
Mpicansl, Kacniuii eHipi naiajiaHbuIMaFraH MYHaW KOHE T'a3 KOpJiapbl OOMBIHIIA dIeM/Ie
2-1111 OPBIH/BI AJIAIbI.

3eprrey OoitbiHma A+B+C1 kaTeropusicblHAaFbl OHAIPLUIECTIH KOPIapAblH CabICTHIP-
Mauibl Oarachl YCHIHBUIFAH Kelleci €Ki HycKa OOMbIHIIA ajbIHYbl MYMKIH:

— MUK MYHa#TbI (Ta3/1bl, KOHJACHCATTHI) OTKI3TCHIC;

— IIMKI3aTThI KeUICH I OHJICTI, aKbIPFa OHIMJICPIH OTKI3TeHIE.

1. Iluki MmyHalap! (ra3abl, KOHACHCATTHI) OTKI3TEHIE Kelleci Oaranap KolgaHblUFaH: |
TOoHHA MKi MyHaiibH Oaracel 407 AKI nomnapsr (1 6appeni -56 AKI nomnapsr), 1000
TEKIIe MeTp ra3zibiH O6aracel — 140 gommap.

2. AKBIPFbI OHJICIITCH OHIMHIH KeJieMi MeH 0aFachl IIUKI3aT TypJiepiHe OalIaHbICTHI
Keseciziel aHpIKTadraH: MyHait yuriH — 1 Tonnagan 1400 AKLL nonnap; ra3 ymin — 1000
Tekie MetpaeH 250 gomnap.

3eprTey OapbiChIHAA alNbIHFaH HOTHXKeJepi OOMBIHINIA Keleci KOPBITHIHIBLIIAP KacayFa
0oJabl: IMKMKI MYHAHIbI OTKI3TCHI€ KaparaH/ia, OHbI KEIICH I OHJIe, aJIbIHFAaH OHIMISPI1
otkizrenne (5460000/1587300=3,4) maiima 3,4 ecelAeH apThIK TYCeHdi, ra3jibl OHJIEI
OTKI3reH/Ie, naia 2,5 ecenelt apraabl. OchliaH, KOMIPCYTEK IIMKI3aTTaPbIH KSIIECH 11 OHJIETI,
MYHaH-XUMUsl OHIMIHE aifHaJIIBIPBIT OTKI3y aHaFypJIbIM Mai1ajibl eKeHi aHbIK (kecte 1).

Kecme 1 — KP-na xeMipcyTeK MIMKi3aTTapbIH KOJIAHYBIH TYPJIl HYCKaTapblHAaH
TYCETiH SKOHOMHKAJIBIK HOTIKENepAl Oaranay

Kasakcran PecryOnukacer Kop kenemi 1-HyCcKa-mmKi3ar 2-HyCKa — OHJIeY
OOMBIHIIIA OAPITBIFHI OTKi3y, MITH.IOJLIIAp OHIMJICPIH OTKI3Y,
MJIH. JI0JI1ap
MyHaii, MIH. TOHHA 3900 1587300 5460000
I"a3, muH. Tekie MeTp 1300000 182000 455000
Eckepry - aBTOpMEH ecenreliHres

MymHaii, ra3 »oHe KOHJCHCAT OHACYIIH >KaHa TEXHOJOTHSIAPBIHBIH Takaa OoybiHa
0alTaHBICTBI, KOMIPCYTEK MTUKI3aTTaphl KOFAphl THIMII OHIMACPIH KSH raMMachlH aayFa
0oJaThIH aca MaHBI3/IbI K63iHe alfHamass [1,2].

Enimizain MyHai-XuMus cajlachblHAa KJacTepill WHHUIIMATHBAHBI JAMBITY IITKI KOHE
CHIPTKBI HapbIKTa MYHall OHIMIEPIHIH JKOFaphl 0ocekere KaOUICTTLIITIH KaMTaMackl3 €Tyl
THIC.

MyHali-XuMus KIIaCTePiH JAMBITY MEH THIM/II KBI3MET €Tyl YIIIiH Ka)KeTTi TOMEH/IeTi /el
mapTTap MeH (DakTopiapabl aiiTa alaMbI3:

— KJIaCTEeP/Ii AAMBITYIBIH PECYPCTHIK-TEXHOIOTHSIIBIK HETi31epi (MyHaNHIbI OHICY JKOHE
MOJIepHU3ANUSAIAH KeiiH oTaHabIKk MOX3-FbI Ta3bsl yTHIIH3AIHS jKacay );



120 Becmnux Hayuonanvhoti unscenepnoi akademuu Pecnyonruxu Kazaxcman. 2019. Ne 2 (72)

— MYHal-XUMUsl OHIMIHE (ITOJUITUIICH, TOJUIIPOIHICH, CTUPOJI, IIOJIUCTUPOJI, ITHIICH-
IJTMKOJI, OSH30J1, KCHJION JKOHE T.0.) JIEMJIiK CYPaHBICTBIH OCYi;

— 1IIKi HAPBIKTHI )KOFapbl KOCBUIFaH KYH/Ibl aKbIPFbl OHIMMEH KaMTy;

— JKaHa MYHa-XHMUS OHAIPICTEPiH amry.

O3iHiH onaH 9pi 1amMysl OapbICBIHAA MYHA-XUMUS KITacTepi ©3iHiH Heri3ri ipresec ca-
JlanapeIMeH cepikrecyl KaxeT. KazakcraHHbiH OHTYCTIK OHIpIHIEC MaKTa OHJIPICI HKaKChI
JlaMbIFaH, COHJBIKTAH OI3/iH €CenTeyiMI3Ile OHbl KaJbINTACTBIPYIIbI MaKTa HEMece
TOKbIMa OYHBIM/IapbI KJIACTEePl MYHANH-XUMUS HKOHE TOKbIMA KOCIITOPBIHIAPBIHBIH YIIIeCIM/II
Oonarmak yaricin oepei.

Cypem 1 - MyHall XUMUSICBHI KJIACTEPiH KAJIBIITACTBIPYAbIH YIITic
Eckepry - ABrop a3ipiereH

Byt TykBIpBIMIaMaHbIH iCKE aChIPBUTYBI, MYHAH-XUMUSUIBIK XKOHE TOKbIMA OYHbIMIaphl
KOCIMOPBIHAAPbI apachblH/a THIFBI3 OaiiflaHbIC OpHAFaH yaKbITTa, OJApAbIH IIUKi3aT pecyp-
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cTapbl ailMakTBIK Oip OHIpAe HIOFBIPIAHBIN, «TOKbIMA-XUMHISUIBIK KiacTepy IeHOepiHae
KOOTIEPaTHBTIK OalIaHBICTBI KYpY MYMKiHAiria 6epeni [3] (cyper 1).

Ocpbl yITiHIH Ma3MYHBIMEH TYCIHAIpINETiH Herisri uaes, MyHall HeMmece iiecrie ras-
bl OHJAEY TYPJ TEXHOJOTHSJIBIK OarbITTap OOWBIHIIA JKYpri3iieTiHAirinae. Anaiina,
apTHIKIIBUIBIK TEK 0acTarKpl NIMKI3aTThl TEPEHHEH OHJICY TEXHOJIOTHSICHIH SHTI3eTIHaepre
Oepinyi THIC, OJ1 OHBIH KYPaMbIHAAFbl OHIMHIH alTapibIKTali KOl YJECiH aly MYMKIHZIITiH
Oepefii, COHBIH HOTHKECIHAEC MyHall MEH rasipl maiganany kKod(pQHUIHEHTI apTa Tycenl,
COWUTIMN, KIacTepAi KypyLIbl OapibIK 2JeMEHTTEpAiH THIMIUTIT eceni [4].

JKana xmactepaiH AaMybl )KoHE OHAIPIC Typalibl IIEMIIM TOPT MaHBI3Abl (aKTopiapra
TOYEJJIl XKOHE SPKANCHIChI OOMBIHIIA KOCTIAPJIAy IIET1H e KaObUIaHYbl KaXKeT:

— OHIpJIE IIMKI3aTKa KOJDKETIMIIIK KOHE/HeMece OHJCYIN KOCITOPhIHIAP/IbI KaXeTTi
HIMKI3aTIeH CeHIM/I KaMTaMachl3 eTeTiH KoK HH(PPaKYPbUILIMBIHBIH OOTYbI;

—1IIKi HAPBIKTBI JAMBITY ICHT€H1, 5KCIIOPT KOHE XaJIbIKapaJIbIK HAphIKTa 09CEKeIEeCTIKTIH
MYMKIHJIT;

— TEXHOJIOTHSJIBIK Maceselepi ey MyMKIHIIT;

— Docekere KaOUIeTTI OOJIFaH JKarFmaiia KaKeTTl KapKbUIaHABIPYIbI aiy, Oipak xo0a
HaKTBl TajanTapra coiikec OONybl mapT (MBICANBI, Caja JAaMYBIHBIH 0a3ajblK Karuaachl
JKOHE TaJar eTIeTIH MHBECTUIIUSHBIH MUHUMAJIJBI JICHI €1 ).

Kazakcran, Peceii xone benapych PecnyOnuKachlHBIH QJIEMIIK JKOHOMHKAIIBIK
KaybIMJIaCcThIKKa Oipiryi, Kenenmik ojak »xoHe bipiHFalli SKOHOMHKAJIBIK KEHICTIK, aj
2015 sxbutbl xoHe Eypasusiiblk oak Kypy, €HOCKTIH XaJlbIKapajblK O6JiHyi, CBIPTKBI
OKOHOMHKAJIBIK OalJIaHBICTAPIBIH JaMYbl, OCBIHBIH OapibIFbl IKOHOMHUKAIBIK JlaMy
MOZETIHIH KBIP-ChIpbl JkoHe KP-bIH YITTBIK EpeKIICTIKTEpPiH ecCenKe aja OTBIPHII
9KOHOMHMKAJIBIK KYHEeHiH 0ocekere KaOieTTUNrH apTThIpy jKOHE MHHOBALMSIIBIK JaMyFa
KJIACTEPIIIK KYHEeH1 KOaHyFa MyMKIHJIIK TYFbI3asl [5].

BenapyccusiHbIH MEMJICKETTIK OaraapiiaMachiHia 7 Kiactepal Kypy kesmeireH. 2030
JKBUTFA JICHIHT] yakeITTa Peceil ra3 sxoHe MyHa-XxuMus gaMy sxocrapbiaaa» Asbic [biFbic
skoHe bantukara neiiH aaThl MyHaH-XUMUS OHAIPICTIK KJIacTepiH KYPYIbl KapacThIPaIbl.
Bbyn xnacrepnep bateic CiGip, IloBomxkbse, Kacnwmii enipi, Ilsireic CibGip, ConrycTik-
Batpicta xone Anbic Kublp LpirpicTa morbipnanansl. XKocnapnanran anTbl MyHAHXUMHUS
KJIACTEPiHIH Ka3ipri yakeITTa TeK Oipeyl [I0BOMIKCKII KiTacTepi TOJBIKKAHIBI KaIbIITaCThI
Jien aityra oonazbl [6].

WNunopanusiibik gamy xkoHe KP, Peceii skone Benapyccusi 5KOHOMUKAChIHBIH Oacekere
KaOlIeTTLIIrH KaMTaMachl3 €Ty YIIiH Oi3/1iH OHbIMBI3IIIa MbIHAJIAP KAXKET:

— KJIaCTEpIIiK CTpaTerus AaiblHaay;

— KJIacTepiiey/li MEMIICKETTIK KOJIay IIapaiapbiH JaibIHIaY;

— KJIACTEepJIiK 0acTaMa jKOHE IHTHIMAKTACTHIKTHI KAMTaMachi3 €Ty OOMBIHINA HIapajiap
JaiibIHay;

— KyacTepiiey OOMbIHIIA OeNriIeHTeH Mapanap/sl icKe achIpy;

— XaJBIKapaJblK JKOHE TpaHCUIEKapablK KIIACTEP Kypyla XajbIKapajblK BIHThIMAK-
TaCTBIKTHIH QJICYCTIH Makiaanany.

Kitactepsik casicaTThlH HET13ri MAKCAThI )KEJIIIK BIHTBIMAKTACTHIK IIEH MEMJIEKETTIK
Keke opinrtectrikrep (MXKO) mamysl KoHE callalblK MYHal-XHMHS KiIacTepiepiH
YHBIMAACTBIPY apKbUIbI YIATTHIK, OHIPIiK 09cekere KaOineTTIIiKTI apTThIpy OOIBII Ta-
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Obutanbl. OChbl MaKcaTKa HETI3JIEeJIIN KJIACTePJIiK CasiCaTThIH MIHJACTTEPI aHBIKTAJIbI
(kecte 2).

Kecme 2 — Kazaxcran, Peceii sxone benapych MemiieKeTiHIH MyHal-XUMUS
caJlaChIHBIH KJIACTEPIIiK casicaThl

Knacrepnig 6ocekenecTik
APTHIKIIBIIBIKTAPEI MEH Knacrepmik casicaTTsH MiHACTTEPI
(axTopsapsI

1 Minper - ki1acTep/ii YHbIMIACTIPY KOHE JaMbITy

CasiCH-KYKBIKTBIK — MI'X knactepi OOWBIHINA 3aHIBUIBIKTAPAB! JAUBIHAAY
— KJIacTep KYPYyAbIH MEMIICKETTIK OaFaapiiaMachl

DKOHOMHUKAIIBIK — KJIACTEep CYOBCKTIJICPIH KOHE IKCIUIK BIHTHIMAKTACTHIKTHI
IKOHOMHUKAJIBIK BIHTAJIAH/BIPY

— MEMJICKETTIK-)KCKE JKOHE OipiKkeH Oarmapiamanap HICHOepiHe
KIIaCTEPIIiK >k00amap el KapKbUIaHIBIPY

2. MiHIET - JKeJITIK BIHTBIMAKTACTHIK JKOHE KJIACTEPIIiK OalTaHbICTAPIBIH TaMybI

Pecypcrap — Kenenrekri kiacrepiiepre meTenik HHBECTULUS TapTy
— KrnacTepiik bIHTaQHBI KaJIBIITACTBIPY JKOHE KBUDKBITY
— AllaM KaruTalblH JaMbITy

— BipikKeH FBUIBIMH 3epTTeMeNepai Kap KbUTaHABIPY

— Kitacrep cyObexrinepi yIIiH aKnapaTThIK ajnaH Kypy

Cypansic — XKerkizymrinepai 1amMbITy OarapiaMachiH IaiibIHay

— Kiracrep KocimopbIHAApbIHAA MEMIICKETTIK —TalChIPBICTAPIbI
yiectipy

— MeMJeKeTTiK TarchIpeicTap OarmapiaMachl MeHOepiHae Ki1acTep
yKacayIIblIap/IbIH OHIM JKOHE KbI3METTEPIHIH canachlH OaKblay
Krnacteprnep KeTki3reH eHIMHIH CepTH(PHUKATHIHA TEMEYTILTIK

Bacexkenecrik — Bacekernectik opTanbl 1aMbITy OaFnapiamacsl
— Knacrepre meren HHBECTULMACHIH TapTy

Ozapa OaiiaHbIC — Kuacrepnik OaitnmanpicTapabl MHPPaAKYPBUIBIMABIK KaMTaMachl3
eTyal Kypy (KOMMEpUMSUIBIK eMec yYHbIMIap, KIACTepiiK Jaamy
OPTAIBIKTAPHI T.0.)

— Kitacrep cyObexrinepiMeH )KeprijlikTi opraniapiblH e3apa opeKeTi
— Kuacrep cyObekTinepiHiH BIHTACBIH KYIICHTY

— BippikkeH (kiactep cyObeKTiiepiMeH) MapKETHHITI YIHBIMIIACTBIPY
— CBIPTKBI HAPBIKKA OIPIKKEH OTKI3Y/l YHBIMAACTHIPY

— Hapeik cerMeHTiHAEr OHIMAI MO3UIMSIIAY Typajbl KIacTep
MYIIenepiHiy OefipecMu Kemicimuepi

— Kiacrepaeri Texnomnorust Tpancgepti

— Knacrep imiHzme FpUIBIMH 3epTTeMelieple BIHTBIMAKTACTBIKTHI
KaJIBIIITACTBIPY

Eckepty - [8] HeriziHzne aBTOp KypacThIpraH

KP, Peceit xone bemapycusimarbl KIACTEpIiK cascaTThl KAJIBIITACTBIPY MEH JKY3ere
achIpyFa YCBHIHBUIFAH TEOPHSUIBIK-9/IICTEMENIK Heri3aep OapiblK AeHreiineri Gackapy
CyOBeKTiNIepiHe SKOHOMHKAHBIH Odcekere KaOlIeTTUTriH apTThIPY KOHE TYPAKThI JaMyFa
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WHHOBALMSHBIH (PaKTOpIapbIH KOJaHyFa OarbITTaldFaH KJIACTEPIIIK CTPATETUsIHbI JaibIH-
JIarl OHBI )KY3ere achblpyFa MYMKIHZIK TyFbI3abl.

Knacrep asicbiHa CepikTeCTiK YIIiH KaTbICYIIbLIAP SKIHIII )KaKThIH YMITiHE cail Kemyi
MaHBI3/IbI )KOHE JKaF [all OapIIbIK KaThICYIIBUIAPFA YTHIMIIBI 00iTybI THiC. CepikrecTep jx00a-
JlaH: IIUKI3aTThIH OOJIYbI KOHE OHBIH TYPAKThl Y3aK HETi3/leri Oenriji OarachIHbIH OONYBI,
OHIM YIIIiH HApPBIKTBIH OCYi, OHIM YLIIH KOJaiabl Oara jkoHe MapiKajJapbIHBIH OOJYBI, JIO-
THCTHKA (HETi31 HeTi3ri OHIMHIH Maccachl IKCIIOPTKA JKibepiarenae), MHPpacTpyKTypaHbIH
0ouybl, ©31HIH JKeKe MHBECTHLMSHBIH FAaIaMbIK CTpaTerusichiHa JKoHEe OM3HECKe Kipicrere
cail sxo0anap, ueNeHyIiH KYKbIFbIH KaMmTamacchl3 eteTin (BK yinin e3ekri) 3aH xyhenepi
TYPaKThl WHBECTHUIMSUIBIK OpTa, OYPBIHFBI KBI3MET Ti3iMI MEH >ko0anapibl JailblHaay
JKOHIHJIETT JKEPTUTIKTI cepiKTecTiH TaXipubeci Typabl Oiny, 6acka a bIHTaJaHIbIPYIapIbIH
OOJIFaHbIH KYTE/Ii.
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CIIOCOB U3BJIEYEHUS TEILIOBOM SHEPTUH OT
CITPECCOBAHBIX BUOJIOTHYECKHUX OTXOJ0B ’KUBOTHbIX

Hecmomps na mo, umo cenvcrkoe Xo3sUcmeo 6 cmpamne Xopouwio pa3eumo, Ml He UCTOTb3YeM €20
Q0NICHBIM 00pA30M 6 dHepeemuieckom cekmope. H3-3a nexeamku meniogou dHepeuu Heodxooumo uc-
N0Ib306aMb G0300HOGIALEMbLE UCHIOUHUKU IHEPSUU 6 CETbCKOM JHCUBOMHOBOOCBE U UCNOIb308AMb UX d¢h-
Gexmusno. OOnum uz cnocobog peulenust OanHoU NPoodIeMblL AGAEMCS UCNONL308AlUe MENI08OU IHep-
2Ull, 8blOEIAEMO20 OM CNPECCOBAHHBIX OUONO2UYECKUX OMXOO08 IHCUBOTHDBIX.

Knroueswie cnosa: meniooomen, meniooomenHux, koagguyuenm menioomoadu, uucio Petinonvoca,
Kkpumepuii Hyccenoma, 3meesux.

Enimizoe ayoln wapyauvliivbl2bl H#caKcol OamMbl2AHbIMeH 013 SHeP2emuKada OHbl OYpbic KOTOAHOAUMBbI3.
Koy snepeuscoinviy dcemicneywinicinern mMan yemaumuln endiMekenoepoe JHCayblpmuliamyvli dHep-
eus ke30epin muimoi natioanany xepex. Ocobl MaceleHi uweuty Hcon0apbiHbiy OIPi  JHCHULYAIMACMbIPSbIUL
JCyliecin Konoana omuipuln Man KAl0bIKMAapblHAH ATbIHAH JICHLTY IHEPLUACHIH KONOaHYy 006N madbsl-
1a0ul.

Tyitin co30ep: Kby armacy, HColyaiMacmvlpeblil, Heoliy bepy kod(pguyuenmi, Pelinonsoc canol,
Hyccenom xpumepui, upekmymix.

Although agriculture in the country is well developed, we do not use it properly in the energy sec-
tor. Due to the lack of thermal energy, it is necessary to use renewable energy sources in rural livestock
farming and to use them efficiently. One way to solve this problem is to use the heat energy released from
compressed animal biological waste.

Key words: heat exchange, heat exchanger, heat transfer coefficient, Reynolds number, Nusselt cri-
terion and coil.

BBenenue. Kazaxcran sSBiseTcs OMHUM M3 MHPOBBIX JTHIEPOB MO KOIWYECTBY M pa3-
HOOOpa3ui0 MUHEPAJIBHBIX pecypcoB. Tak kKak HE(Tb, Ta3, Yroib U ApyTHe TMONE3HbIE HC-
KOTTaeMBbI€ SIBIIAIOTCS HanOoee BAKHBIMU (DAKTOpaMy B pa3BUTHH I'OCYIapCTBEHHOM IKOHO-
MUKH, [IpaBUTETECTBO KaTErOpUYECKH MaJIO YN0 BHUIMAHNE PA3BUTHIO allbTEPHATUBBIX
WCTOYHMKOB 3Hepruu. Hampumep, B HacTosmiee BpeMsi OONBITHHCTBO AIIEKTPOCTAHINN B
Kazaxcrane paGoraioT Ha MPUPOTHOM Tase, yrie u HedTenpoaykrax. Tem HE MeHee, TOo-
CIIeTHUN MUPOBOW (PMHAHCOBBIM KPU3NC W OCO3HAHNE HEOOXOAMMOCTH MEHBIIIE TI0JIaraTh-
sl Ha TPAANIIMOHHBIE HCTOYHUKH YHEPTUHN TMTOATOIKHYIIO [IpaBUTETECTBO COCPENOTOUUTHCS
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Ha CO3/1aHUH ONAronpUsSTHBIX YCIOBUH IS UCTIONB30BaHUS BO3OOHOBISIEMBIX HCTOYHHUKOB
sneprun (BUD).

Kazaxcranckas sHepreTnueckas cucrema MeHee 3(h(eKTHBHA, 4eM OONBIINHCTBO JIPY-
IMX HALMOHAJIBHBIX SHEPreTHYecKuX cucteM. llopcucTemsl aiekTpudecTBa M TeIula co-
CTaBIISIIOT IPUMEPHO MOJOBUHY Pa3HULIBI MEXKy TIEPBHUHBIM YHEPrOCHAOKEHUEM 1 KOHEY-
HBIM TIOTpeOJIeHnEM. JTO TeMaTHYECKOe HCCIIeA0BaHne (POKYCUPYETCsl Ha SHEPrOCHCTEME,
KOTOpasi pacIpOCTPAHSAETCS Ha TEIUIO - U OTOMUTENbHbIE YCTaHOBKH.

Ha ceronssiHuii 1eHb HU y KOT'O HE BBI3BIBAET COMHEHMI, YTO YHEPreTUKA B CEJILCKOM
XO3AHCTBE HYX/JAeTCS B YACTUYHOM IE€peXo/ie Ha ajJbTepHATUBHBIE HNCTOYHHUKH 3HEPTHUH,
YTO CIIOCOOCTBYET IHEProCOEPEIKEHNIO U IOMOXKET PELINTH BOIPOCHI C MEpeOOsIMU B J1CK-
TPOIIUTAHUM, & TAKXKE HKOJIIOTHUECKUE MpoOIeMbl pa3iuyHOro xapakrepa. Kpome sroro,
BHeJIpeHre 0€30TX0JHOTO MPOU3BOJCTBA MTO3BOIUT CHU3UTH YHEPT03aTPaThl U TOTUIUBHYIO
3aBHCHMOCTH OTPACIIH.

OcHoBHasi yacTh. B 3uMHee BpeMs B 3aroHe CKOTa IPU OTJIOKEHUH HaOupaeTcs: Ono-
JIOTHYECKHUH 0TX0/l. B ci10sX crpeccoBaHHOTO MBOTHOTO OTXOJA B CBSI3U C OTCYTCTBHEM
BO3AYIIHON Macchl B 3allpECCOBAHHBIX CIOSX MPOMCXOIUT IMPOLECC CaMOHArpeBaHHs OT
pasyioxeHus: Ouonorndeckoro orxona. llpennaraercsi HCHONB30BaTh TEIUIOBYIO YHEPTHUIO
BBIJICJIIEMOTO OT CIIPECCOBAHHBIX OHMOIOTHUECKUX OTXOAOB JKMBOTHBIX JUIS TIOAOTPEBa
BOJIbI, UCIIOJIb3Ysl TEINIOOOMEHHBIH arnapar, Harnpumep, « Tpyoa B Tpy0Oe», B KOTOpOM TeIIo-
Ta OT TOPSYEro TEIIOHOCUTENIS K XOJIOJHOMY IepeaeTcs yepes pa3Aessaionlylo UX CTEHKY.
TerumoooMennslie anmapatsl (TA) Tuna «Tpyba B TpyOe» HalLIM IIMPOKOE MPUMEHEHHUE B
Pa3IMYHBIX OTPACIAX MPOMBIIIEHHOCTH MIPH UCIOIb30BaHUHU T'€0TepMalIbHOW SHEPruu, B
CHCTEMax ropsiyero BOAOCHAOKEHHS JJISl TOJOTPeBa BOJbI Ha TPYIIOBBIX U MECTHBIX Te-
IJIOBBIX MYHKTaX, B KAU€CTBE CEKIIMOHHBIX ToJorpenareneii [1].

HoBwusHa 3axitoqaercs B TOM, YTO U3BJIEKATh ATy TEIUIOBYIO DHEPTHUIO CIIEyeT yCTaHaB-
TIMBask 3MEEBUK, CIICIAHHBIN U3 TIaAKUX KPymbIX TpyO (cM. Puc.1) mo Bcemy 3arony B ka-
YeCTBE TEMJIOChEMHHUKA B 3alIPECCOBAHHBIE CJION )KUBOTHOTO OTXO/A. 3MEEBHUK 3aIIOIHAETCS
JKUAKOCTBIO- TEIUIOHOCUTENEM (B HAIlIeM CiIydae STHJIEHIJINKOJb), KOTOPBIA B CBOIO OYe-
penb OyleT BBIMONHATH (PYHKIMIO TpaHCIIOpTEpa Teria B CIeHUalbHbBIN TeII000OMEeHHbIN
anmapat tuna « Tpy6a B TpyOe», COETMHEHHBIH ¢ 3MEeBUKOM (CM. puc.1).

Pucynok 1 — Cxema pacTioNOXeHHS TETNIOOOMEHHHUKA U TEIUIOCHEMHHUKA B 3aTOHE.
I — XoHTYp 3aroHa (CTeHa), 2 — 3MEEBHK, 3 — XOIOIHAas Bo/a (M3 CUCTEMBI BOJJOCHAOKEHH),
4 — noporperas BoJa, 5-ropsiyasi Boga
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Taxkum oOpa3omM, MmosyyaeTcst 3aMKHYTBIA KPYT, B KOTOPOM HOCHTEIb TerJa (B Hallem
cllydae STHIJICHIIIUKOIB) OyleT HUPKYIUPOBaTh IO KOHTYPY, OMHOBPEMEHHO CHHMAs! TEILIO
[0 BCEMY 3aroHy U TeM CaMbIM OyleT IMOJ0rpeBaTh XOJIO0AHYIO BOLY, PO Yepe3 Teruio-
OOMEHHUK, a XOJIO0/IHAs BOAA MOCTYMAET B MEKTPYOHOE MPOCTPAHCTBO ammapara u3 BoJIo-
NPOBOIAHOM ceTH. To eCTh ropsyast JKUAKOCTh (STHIIEHITIMKOIB) C TeMIeparypoi T, Ha Bxoje
B TEII00OMEHHHUK JBIIKETCS MO BHYTPEHHEH TpyOe, a Apyras — MPOTHBOTOKOM (€€ TeM-
neparypa Ha Bxoze 7,) B 3a30pe MexIy TpyOamu (KoJibleBOM KaHaie). Buemmnss tpy0a
OOBIYHO XOPOIIO TETION30JIMPOBaHa, M IIOATOMY TEIIIO0OMEHHON TOBEPXHOCTBIO SBISIETCS
TOJIBKO MOBEPXHOCTh BHYTPEHHEH TPYOBI.

[Ipu 3TOM, peryaupys TeMneparypy Ha MOBEpPXHOCTH CIIPECCOBAHHOIO KMBOTHOTO OT-
X0J1a, TO €CTh U3BJIeKasl TEIJIO U3 3alPECCOBAHHOTO CJI0S )KUBOTHOTO, MOKHO CO3/1aTh ONTH-
MaJIbHYIO TEMIIEPATYpPY JUIs BEIHAIIUBAHMSI OBIIAMU SATHAT. [Ipy moBbIIEHHOM TemrepaType
3alpeccOBaHHOTO OTXOJ[a KUBOTHBIX B 3arOHE CKOTA MPHUBOJAUT K HETIPaBUJILHOMY pa3BH-
THIO SITHEHKA B yTPOOE OBLIEMATOK, TaK KaK MECTO-JIeKOuIe OyaeT HarpeBaThbCsl OT CIIpec-
COBAHHOTO cJI0 OTXO0Aa. TOJIIMHA 3allpecCOBAHHOTO KUBOTHOTO OTXO/A B 3arOHE CKOTa
noxoauT 10 15-20 caHTUMETpoB, a 3MEeBHK OyleT yCcTaHOBJIEH Ha 4-8 CaHTHMETPOB OT
MIOBEPXHOCTH 3€MeIbHOrO0 ciosl. [loBceiHeBHOE OTXO/IbI CKOTA HATANTHIBAIOTCS KOIIBITAMHU
OBeEll, YTO CO3/1aeT YIUIOTHEHHE TIOBEPXHOCTH CIIPECCOBAHHOTO CJI05, KOTOPOE HE JIAeT J10-
CTyIa BO3IYyLIHOW Macce B TOJIIY CIIPECCOBAHHONW Macchl )KUBOTHOT'O OTXO0/a KOTOPOE MPH
pas3nokeHnu OnoMacchl BBLACISET TEIUIOBYIO DHEPruio. B HOUHOE BpeMsi B 3arOHE CKOTa
TEPPUTOPHS TTOKPHITHS JiexkOMIIa cocTasinsier 80 mpoleHTa, kotopas OyleT co3aaBaTh J10-
MIOJTHUTEIILHOE TEILIO.

TexHU4YeCKUM pe3yNbTaToM crocoda MmoyyeHuns TEIUIOBOM SHEPTHHU B CIIOSIX 3alpecco-
BaHHOTO XKMBOTHOTO OTXOJa C IPUMEHEHHEM TerionpueMHarka « Tpyda B TpyOe» siBnsieTcs
M3BJICUEHHUE TETJIOBOI DHEPTUHU U3 CIOEB 3alIPECCOBAHHOIO KMBOTHOTO OTX01a. /laHHBIN
CI0CO0 HE UMEET aHaJIOTOB, IIOATOMY SIBIISIETCS] HOBBIM 3TAallOM KOHCTPYKTUBHOTO PELICHUS
M3BJICUEHUS TEIIJIOBOM SHEPTUH.

Teopetnyecku olliee KOJIMYECTBO MU3BICKAEMOro TEIlla M3 3allpecCOBAHHOTO KUBOT-
HOT'O OTXO/1a TOJDKHO YIBOMThHCS, €CIIH JIep’KaTh CKOT B 3arOHE (KolIapax) B 3UMHEE BpeMs
KpyrocyTouHo. KonndecTBo BeIAEISIEMO TEIUIOTHI MOJKHO CTAOMITM3UPOBATh, yBEIHYNBAs
TOJIIMHY 3alIPECCOBAHHOIO KHBOTHOTO 0TX0/1a. Kak nmokaszanu pe3yiasraTsl 3KCIIEpUMEHTa,
C JICHCTBYIOIIIETO 3ar'0OHA CKOTa 3aBUCHMOCTH TEMIIepaTyphbl HarpeBa OT CJIOS U HAXOXKICHHS
’KUBOTHBIX B 3arOHE Toka3ajua B cpegueM ot +30 mo +50 rpagyca.

IIpn DpOEKTUPOBAaHMU TAKOM CHUCTEMBI, IPEIHA3HAYEHHOM Ui IOJOIPEBA BOJBL,
KOHCTPYKTOpPaM-IPOEKTUPOBIINKAM HEOOXOAUMO 3HATh TEIIO(PHU3UIECKHIE TapaMeTphl Te-
IUI00OMEHHHKA.

B cBsi3u ¢ 3TUM HEOOXOAMMO OTpENENUTh 00IIee KOTMUECTBO TEIJIOTHI, MepeIaHHOe
Yyepe3 BCIO OBEPXHOCTH TEIII0O0OMEHHUKA, YTOOBI OMPEACTHUTD MJI0MIa b TOBEPXHOCTH Ha-
rpeBa ¥ YMCIO CeKIH, KOA(PHUIHUEHT TeIUIonepeadn, TEMIIepaTypHOTo Haropa, KoJuye-
CTBO CEKIMI TEMII000MEHHOTO arnmapara, He0OX0IMMOTO ISl IOA0TPeBa BOABI 10 HY>KHON
TeMIepaTyphl.

Meroauka pacdyera TEMIOTEXHHYECKUX U FE€OMETPUYECKHX XapaKTEPUCTHK TEII000-
MEHHOTO amnmapara Tuna « Tpyda B TpyOe» omrcana B pelieHUH cieAylomiei 3anaqdn. [ pero-
mast (TEIIOHOCUTEIh) BoJia (3THIICHIIIMKOJIb) JIBUKETCS [0 BHYTPEHHEH CTallbHOM TPyOe ¢
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BHYTPEHHMM JIMAMETPOM d, U BHELIHUM d, U UIMEET TEMIIEPATypy Ha BXOJE B TEMIOOOMEH-
HBIH anmapar ¢ . MaccoBblii pacxojt epBu4HO# BojtbI pasen G, [2].

Harpesaemas (BropuuHas) Boja ¢ MacCOBbIM pacxonoM G, JABHXKETCS MPOTUBOTOKOM
IO KOJIbIIEBOMY KaHaily MEKIy TpyOamu ¥ HarpeBaeTcs oT f , 1o ¢ ,, BHyTpenuuii nua-
MeTp BHemHeH TpyObl D,. Jlnnna onnol cexumnu TemnoodMenHoro anmnapara /. [lorepsvu
TEIUIOTHI Yepe3 BHEIIHIOK TTOBEPXHOCTH TEIMJIO0OMEHHOTO arnapara npeHeoperaeM Beie-
CTBHUE TOTO, YTO Ha 3TOM y4acCTKe TPyObl UMeeTCs TEIIoBasi U30JISIIHA.

3agaya NpOCKTUPOBIIMKA COCTOUT B TOM, YTOOBI ONPEIETUTh TUIONIA/lb TIOBEPXHOCTH
HarpeBa M 4KCJI0 CeKIUN TeII000MEHHOTO anrapara tuna « Tpyoa B Tpyoe».

KonmuecTBo nomy4eHHOM TEIIOTh OT TEIUIOHOCUTEINS OIpeesIIeTcsl CIe yIoIuM 00-
pazom [3-9]

0= cszz(tmzz - tm21)’ @)

TI€e ¢ , — YAEIbHAs MacCOBast TEMIOEMKOCTb BOJIBL.
Temrmieparypa rperomieii Boabl (STHICHTIIMKOIE) Ha BBIXO/IE:

Q

t.,=t . — .
12 wll
X 2G2

BBIucIsIIOTCS CpeiHeapupMETHIECKHE TEMIIEPATyPhl TEIUIOHOCHTEIEH:
to = 0,5(120)11 + twlZ); b = O’S(thI + thz) .

.

OrnpenenstoTes 3HaYeHUsT (PU3NISCKUX CBOMCTB BOABI (3THIICHITIUKOIE) TIPH 3THX TEM-
neparypax: PoiPozs Mot Oors Pl — mioTHOCTH, TETUIONPOBOHOCTH, KHHEMaTHIECKOU BSI3-
koctd 1 uncna [Tpasars.

PaccunThiBatoTCsS CKOPOCTH IBHKCHHS TETUIOHOCUTENEH CIleAyIonmmM obpa3oM (B Ha-
IeM CIydae dTHIICHTIINKOIE):

P T, . S
' pwlndlz o pmzn(dzz_dlz)

HaxopnsTcs uncia PeifHonbaca 715 MOTOKOB IPEIOLIe U HarpeBaeMoil BOJIBI.
4 o
Ecmu Re , = w,d, /¥, >10", To pexxnum TedeHus TypOyJIeHTHBIA U IPUMEHUMO KpHTeE-
pHaNbHOE ypaBHEHHE pacdyeTa IUIOTHOCTH TEIUIOBOTO ITOTOKA Yepe3 CTEHKY TPYObI HCIIONb-
3yeTcs JIMHEWHBIH KOI(P(QHUIMEHT Teronepeayn, KOTOPEIA OnpeaenseTcs no GopMyiam
JUTSL IWUTHHIPUYECKOM CTEHKH:

k=2t ,1,E0 1 5*- )
[6.d, 27 %fgazdekm’
q = nk(tcl _tcz)- (3)

3neck o, o, — KO3(POUIUEHTHI TEMIOOTIa4M OT TPEIONIEH BOIBI K CTEHKE TPYObI U OT
HEe K HarpeBaeMoi BOJIE; £, ¢, — CPEJIHHE 3HAYCHMS TEMIIEPATYP BObI (TEIIIOHOCHTEND),
JBIDKYILIEHCS TI0 BHYTPEHHEH TpyOe U B KOJIBIIEBOM KaHAJIE C SKBUBAJICHTHBIM JIHAMETPOM
d ,, BBIYMCIIAEMBIM 110 (hopMyJIe:
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d,=D, —d, “)

el
e, D, — BHyTpeHHUHI qnamMeTp BHEMHEH TpyOsI [5-9].
Temneparypa cTEHKH HEU3BECTHA, PELICHUE 3a1a4H BBIIOIHICTCS UTCPALlOHHBIM Me-
ToZOM. B mepBoM mpuOIMKeHNN TPUHUMACTCS:

tcl - 0’5(tm1 + th)'

Jist aToit Temneparypsl Haxomutces Pr, . Toraa aucno HyccenbTa [yt mOTOKa rperomeit
BOzIbI Nu | onpenensercs no gpopmyie [8,10]
0,25
N, = 0,021 Re$. pro. [ Pl
uml_ ' ’ eml' r(n 1R~

rcl

a K03(h(HUIHEHT TEII00TIaYH K CTEHKE TPYObI Haiinem:

[Ipu Beruncnenuu kputepues Peitnonbaca u Hyccenbra B kKaduecTBe XapaKTEpHOTO pas3-
Mepa JUJIs MOTOKA HarpeBaeMOoM BOZbI SIBJISICTCS] 9KBUBAJICHTHBINA AUAMETP, ONPEICICHHBIH B
Bujie (4). [logcuuteiBaercs uucio Petinonbaca [11,12]. Ecnu okakercsi, 4To

— mzdek

Re >10*,

2
2

TO PEXXHUM TEUCHHS HarpeBaeMOU BOABI TypOYICHTHBIN H IPUMEHIMO KpUTEpHUATbHOE ypaB-

Henwe [7]
0,25 0,18

P
Nu =0,017-Re?. P | [ Bu (5)
[0} ol
Pr, D,

B nepBom npuOnmkeHHH TeMIeparypbl BHyTPEHHEH W HapY»XHOM YacTel CTeHKHU Tpy-
Obl CYMTAIMCH OJIMHAKOBBIMH £, ~ t ), I0ITOMY 4ncna [Ipanatis paBHbI MEXITy COOOM.

Torna uucno Hyccenbra 1jist OTOKa HArpeBaeMOM BOJIBI 110 yPABHEHHUIO (5) paBHO Nu_,
a K03()(PUIMEHT TEII00TJauH OT CTEHKH TPYObI K HarpeBaeMoi BoJie:

awZ = sz Ndum2 '
ek

KoaddunmeHT TernooTnaqu 1 mioTHOCTh TEMIOBOTO MOTOKA BEIYUCIISIEM 110 (hopMyaam
JUIS TUIOCKOM cTeHKH (2) u (3).

Ecau B paccMarpuBaeMoM IIpUMeEpe

t ., —t

(mll m22)<1’5’

(tm12 - tw21)
TO C JOCTATOYHOM TOYHOCTHIO MOYKHO BECTH pacyer oo cpe[LHeapH(bMeTI/I‘{eCKOI‘/'I pa3HoCcTn
TeMIeparyp:
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Ata = tcl - tc2 (6)
Ilnomans MOBEPXHOCTH HArpeBa U YUCIO CeKIuit [7]
F= 9; n= F .
q (md,l,)

3akaouenne. [IpoBeneHBI HEKOTOPBIE PACUETHI IO OMPENEIIEHUIO TaPaMeTPOB TEILIO-
oOMeHHOTO anmapara. TerToBoi pacdeT TEMI000MEHHOTO anmapara MOJKeT OBITh KOHCTPYK-
TOPCKUM, TIETIBI0 KOTOPOTO SIBIISIETCS OTIPe/IeTICHHE TUTOIIA N TOBEPXHOCTH TEIUI000MeHa 1
MTOBEPOYHBIM, MPH KOTOPOM yCTAHABIMBAETCSA PEKUM pabOTHI armapara ¥ OMpeAessTIoTCs
KOHEYHBIE TEMTIEPATyPhI TETJIOHOCUTETIEH.

IIpuBenenHas cxema pacdera XOTs U MMPOCTa, OJHAKO MPUMEHUMA JIUIIH JJIT OPUEHTH-
POBOYHBIX PACUETOB H B CITydae HEOOIBIINX H3MEHEHHIH TeMITeparyp XKuaKocTeit. B obmem
e CcTydae KOHEUHas TeMIIeparypa 3aBUCUT OT CXeMbI IBHKEHUS PaOOUHX KUIKOCTEH.
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COBPEMEHHBIE TEXHOJIOTHYECKHUE U YIIPABJIEHYECKHUE
UHHOBAILIMOHHBIE TPEH/IbI B DHEPTETHUKE:
MHUPOBOM OIIBIT U KA3BAXCTAH

Ananuzupyromes cospementble UHHOBAYUOHHbIE MEXHOL02UYECKUE U YAPABLeHYeCKUe MPeHObl, NPo-
ucxoosiyue 8 neKmposnepeemuxe edyujux cocyoapemes mupa u Kazaxcmane. ObocHosbléaemcsi Heooxo-
OUMOCMb 0OHOBIEH U MOOeILell YNPABIeHUs UHHOBAYUOHHBIM PA3GUMUEM OMPACIU 8 YCI08USX 000CMPSIO-
wetics KoHKyperyuu. Paccmampusaemcs sapy6edichviii onvim npumeneHus Hauboiee pacnpocmpanHeHHO20
u s¢hpexmusrno2o memooa - npoeKMHO-NOPMPENbHOLO YRPAGIEHUl, BO3MOICHOCIU U NPODIeMbl npume-
HeHUsl NPOEKMHO-NOPM@PENbHO20 N00X00Ad K UHHOBAYUOHHOMY PA3GUMUIO TLEKIMPOIHEPLEMUYECKUX KOM-
nanuu  Kaszaxcmana. Ha npumepe desmenvnocmu AO «Campyk-DHepeoy» paccmampusaemcsi onvim u
npobnembl NPUMEHEHUs. NPOEKMHO20 U NOPMOETbHO20 MemoO08 YNPAGIeHUs, d MAK’Ce NPUHUHbL PA3-
PblBa 8 UHHOBAYUOHHBIX BO3MONCHOCHIAX MeANCOY KpynHbimu komnanusmu mupa u AO «Campyk-Dnepeoy.
ObocHosana HeoOX00UMOCTL PPEKMUBHO20 U 2UOKO2O MEHEOHNCMEHMA, UHMeSPayul KOPnopamueHou
KYIbMypol YNpaGieHusi NPOeKmamy KPYNHbIX KOMNAHULL U MeNCOYHAPOOHBIX CMAHOAPMO8 YNPAGIeHUs
npoexmamu.

Knrouesvie cnosa: menedxicmenm, UHHOBAYUS, NPOEKN, NOPMPENbHOE YRPAsIeHUe, JNeKMPOIHEP2e-
MUKa, MexHOL02UU, MENCOVHAPOOHBLE CIAHOAPNIbL.

Maxanaoa onemniy oicone Kazaxcmanmviy oicemexuii  enoepiniy 91eKmp IHEPSeMUKACbIHOA
Ke30ecemin 3aManayy UHHOBAYUAIbIK, TNEXHOIOSUANLIK Jcane backapy ypoicmepi mandanaowl. Bacexeze
Kabinemminik #cagiaiblnoa uHOYCmMpUiHbllY UHHOSAYUATBIK OAMYbIH OACKApYy MOOenbOepin Jcanapniy
Kascemminiei nezizoeneen. Kazaxcmanoagvl snekmp dHepeemuKanibly, KOMNAHUANAPObIY UHHOBAYUATLIK
damyviHa  AHcobanbIK-nopmeenvoi macindepdi KorOaHyobly MYMKIHOIKMEPL MeH npobiemanapuvl -
ey Key mapanean odicone Muimoi 20ic-dcobanvik-nopmeenvoi 6ackapyovl Kondamyowly emenoix
maoicipubeci Kapacmuipwiiaosi. « Camypoik-Onepeoy AK-Holy MblcalblHOA H#c0Oambl dHcane nopmaeenvoi
backapy adicmepin KOIOaHy madicipubeci MeH npobdnemanapul, COHOAU-aK anemoei ipi KOMRAHUSLAP
men «Camypuix-Onepeoy AK apacvinoasbl UHHOBAYUANLIK MYMKIHOIKMeEPOiy axcvlpamac cebenmepi
KOPROPpAmuemix MoOeHuemin UHmMe2payusiiay JHeaue Heobanapovl 6acKkapyObly XaiblKapaiblk CIaHoapm-
mapul He2iz0en2eH.

Tyitin ce30ep: MEHEKMEHT, MHHOBALIUS, xKo0anap, noprdenbai 6ackapy, 31eKTPOTEXHUKA, TEXHOJIO-
THsUIap, XalbIKapaJIblK CTaHAApTTap.

The article analyzes modern innovative technological and managerial trends occurring in the power
industry of the leading countries of the world and Kazakhstan. The necessity of updating the models
for managing the innovative development of the industry in the conditions of increasing competition
is substantiated. The foreign experience of applying the most common and effective method - project-
portfolio management, the possibilities and problems of applying the project-portfolio approach to the
innovative development of power companies in Kazakhstan are considered. The experience and problems
of applying project and portfolio management methods, as well as the reasons for the gap in innovative
opportunities between major companies in the world and Samruk-Energo JSC, are considered on the
example of Samruk-Energy JSC activity. The necessity of effective and flexible management, integration
of the corporate culture of project management of large companies and international standards of project
management has been substantiated.
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CoBpeMEeHHBI MUpP CTOUT Ha MEPEeIOMHOM JTare pa3BUTHS MUPOBOMN 3JIEKTPOIHEpTe-
TUKH. B 1esiX TOCTHKEHUST He3aBUCUMOCTH YKOHOMHKH OT YIJIsl, He()TH U ra3a u CoxpaHe-
HUS OKpPY’KaIOIIeH cpesibl IEbIN Psiji TOCYAapCTB OCYIIECTBISIIOT HOBYIO SHEPTEeTHYECKYTO
MIOJINTUKY C OpUEHTalrel Ha BO30OHOBIsIeMble UCTOUHHUKH dHepruu (BUD). K mpumepy,
¢ 2035 ronma B Jlanuu TutaHUpyeTCsl TONHBIM Mepexo MPOU3BOACTBA ANIEKTPOIHEPTHH M3
BUD. B lllotnanauu 70% BeIpaOOTKH dMEKTpHUecTBa puxoautcs Ha BUD, mpexae Bce-
TO - Ha BETpsiIHbIC IeKTpocTaHnuu. Bes EBporna u GONBIIMHCTBO TOCYAapcTB MHpa Ijia-
HupytoT K 2050 1. obecnieunts 100% nepexon sHepreruku Ha BUD [1]. Takum oOpazom,
Ha 100anbHOM ypoBHE MHTepec kK BUD Bo3pacTaeT u3-3a yBeTHYMBAIOLIETOCS CIpOca Ha
SHEPIHI0, COKpAIEHUs pa3BelaHHBIX 3aI1acOB MCKOIIAEMOT0 TOILIMBA, CTPEMJIICHHS TIPaBU-
TEJIbCTB YMEHBIIUTh 3aBUCUMOCTH OT UMITIOPTHPYEMOTO CBIPBS, a TakXkKe MPOoOJeM 3KOJI0-
rudeckoi 6e3omacHoctu. [lo maHHRIM MeXayHapOgHOTO DHEPreTUIECKOTO ATEHTCTBA, K
2030 rogy BUD (Bxitoyast 6M03HEPIeTHKY, BETPOIHEPTETHKY, T€OTEPMAIbHYIO SHEPTETHKY,
COJIHEUHYIO DHEPreTUKY, PHEPTUI0 BOJH OKEaHa) NMPAaKTHUECKU BBITECHST OO He(TH B
MHUPOBOU reHepaIiy EeKTPOIHEPTHH.

IlepcrieKTHBBI MHHOBAIIMOHHON JIEATEIbHOCTH TPEOYIOT PEeIIeHUsI CTpaTernyeckux 3a-
Jlad pa3BUTHUS IJIEKTPOIHEPTEeTHKH B COOTBETCTBUU C TEHJEHIMSAMH MEXIyHAPOIHOTO U
OTEUYECTBEHHOTO PHIHKOB. B IesX co3maHus «MHTEIEKTYa IbHON TeHepalnu, rnepeadu
W pacripe/ieIeHns AIeKTPUIECKON SHEPTHH, NCIIOIB30BAHUS B AIEKTPUUECKOM CeTH CoBpe-
MEHHBIX CPEJICTB AMArHOCTUKU W YIIpaBJIEHHUS 3JICKTPOHHBIMH CHCTEMaMM pa3padoTaHa
texHonorus «Smart Grid». 3a mocnenuue 10 et Texnomorust Smart Grid akTUBHO BHEIPSI-
€TCS B DJIEKTPOIHEPTeTUYECKUE CUCTEMBI Pa3IMUHBIX CTpaH. BaXkKHBIM 3JIeMEHTOM YMHOMN
CeTH SIBISICTCS «IU(pOBasH MoAcTaHIus. PaboThl HaJ| MOAOOHBIMU MTPOSKTAMHU BEIYTCS B
espornelickux crpanax, CLUA, Snonun, Muauu, Kurae. udposusamus orpacin mo3Bo-
JSIeT MOBBICHTH () ()EKTUBHOCTD OT Mcmonb3oBanust Smart Grid, aBToMaTu3upoBars y4er
ANIEKTPOIHEPTHH BCEX MOJTyYaeMBIX TaHHBIX M NCIIOIB30BATh NCKYCCTBEHHBIN MHTEIICKT B
XOJ1€ MIPUHSATUS PELICHUI.

HayuHo-TexHnueckune pa3paboTKu B 00JaCTH 3JIEKTPOIHEPTETHKHU OoJiee 4eM cTa CTpaH
MUpa MpecTaBuiIa MeXKAyHapoiHas BbicTaBka Jkcno - 2017 «Oueprus bynymero» (Kazax-
craH, . Acrana, 2017 1.). B uncie npeacTaBIeHHBIX TEXHOIOTHNA OBUTH - CO3JTaHUE HOBBIX
CpPE/ICTB XpaHEHHUS AIIEKTPOIHEPTHH (OO0 EMKOCTH C TPHUEMIIEMBIMU MaCCOTa0apUTHBI-
MU W JKCIUTyaTallMOHHBIME XapakTepucTukamu), nosbimenre KI1J] ncnons3oBanus opra-
HUYECKUX TOIUIMB, TIOBBIIICHUE HAJICKHOCTH aTOMHBIX MCTOYHHUKOB YHEPTUH, BBHICOKOA(]-
(eKTHBHOE yNpaBleHUE dHEpronoTpedieHueM u ap. [2].

Kazaxcran, HecMOTpsl Ha 3HAYUTEIBHBIE 3aMachl YIIIEBOIOPOIOB, 0CO3HAET HEOOXOIHU-
MOCTh aKTUBHOTO BHEJIPEHHUS TEXHOJIOTUYECKUX U YIIPaBICHUYECKUX HHHOBALIMH B JIEKTPO-
sHepreTHKy. OCYIIECTBISIETCSI KOMIUIEKC padoT 110 CO3/IaHuIo IIEHTpa TpaHchepa TEXHOIIO0-
TH, SKCTIEPTHON CETH, MOBBIIICHNIO HHHOBALIMOHHOTO MOTEHIIMANa (MHTEJUIEKTyaIbHbIEC U
WH(POPMAIIMOHHBIE PECYpPChI, MPOPEeCCHOHATBHBIC KOMIETCHIMH, TIPOLICAYPHI H Jp.), TO0-
CTPOEHHUIO CHCTEMBI YIPABICHNS WHHOBAIMOHHOM JEATENFHOCTHIO Ha YPOBHE OTPACIU U
OTJeNbHBIX 3HeprokoMiianuii. [1o maHHbIM OTUEeTa 1O I00aTPHOMY MHHOBAI[HOHHOMY pas3-
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Bututo GlI 3a 2018 rox no kareropuu «I100aJIbHBIM MHHOBALIMOHHBIN HHICKC» KazaxcraHn
3aHUMaeT 74 MecTo B MHpE, YTO Ha 4 MO3MULUHU BBIIIE MPEIbIIYLIEro Toja; Mo KaTeropuu
cyounzaekca — «Bxiaa B MHHOBAIMM» - 55 MECTO, a 0 peUTHHTY cyOuHAeKca «BhImyck 1H-
HoBarwit» - 91 MecTo [3]. DTH nHUPHI TOBOPAT O HU3KOH OTJa4e HHBECTUIMI B MHHOBAIH-
oHHOe pa3BuTHe. OCHOBHBIE MPUUMHBI, TOPMO3SIINE HHHOBAIIMOHHOE Pa3BUTHE — ITO He-
Pa3BUTOCTh KOHKYPEHIMH Ha PBIHKE; c1a00CTh MPOrpaMMHOTO 00ecreYeHus, OTCYTCTBHE
TECHOTO COTPYIHHUYECTBA MEXJIy YHUBEPCUTETAMH U MPOMBILIUIEHHOCTHIO, HEPA3BUTOCTh
MHHOBALIMOHHOTO KJIacTepa u JIp.

B ycnoBusix HOBBIX BBI30BOB JJIsl YCTOWYMBOIO PA3BUTHS U BHICOKOW KOHKYPEHLIMH CO-
BpEMEHHbIE KOMIIAHUU OCTPO HYXAAIOTCs B AP(PEKTUBHON, TMOKON 1 OBICTPO pearupyro-
el Ha U3MEHEHUS] CUCTEME MEHEIDKMEeHTa Kommnanuid. J{ist 0030pa Beaymux TeHACHINH
B 9TOH cdepe oOparuMcsi K WHHOBALIMOHHOW JESTENbHOCTH KaK OOBEKTY yIpaBlICHHS.
WHHOBanMOHHAS JESITENbHOCTD B KadecTBE 00bEKTa yIPaBICHHS XapaKTePH3yeTCsl PSIOM
0COOEHHOCTE, KOTOpBhIE ONpEAeISIoT crennduieckne TpedoBaHus K dPPEKTUBHOMY ee
OCYILECTBIICHUIO.

OcHOBHOE pa3znu4ne MeX/ly MHHOBAIIMOHHBIM U TPaJUIIMOHHBIM IPOIIECCOM YIpaBJie-
HUS 3aKJIIOYAeTCs B CTENEHHU OIPENeIeHHOCTH. YIpaBieHHe TPAAUIIMOHHBIM IPOIIECCOM
MOJIpa3yMeBaeT BBICOKYIO CTETIEHb ONPE/IeIeHHOCTH (M3BECTHBI 3apaHee IMJIaH MepOIpHus-
TUH, OTBETCTBEHHBIE JINIA, UX POJb, OKUAEMbIe Pe3yJbTaThl). YIIpaBIeHNEe HHHOBAIIMOH-
HOM JIeATeIbHOCTHIO HANPaBJIEHO Ha MEPEeBOJl CUCTEMBI Ha Ka4eCTBEHHO HOBBII YPOBEHb U
CO3JJaHKe MPOAYKTa HOBOTO Ka4yeCTBa, YTO ONpeIeNsIeT HeOOXOIUMOCTh Pa3BUTHE COOTBET-
CTBYIOIICH HHPPACTPYKTYPHI M OPTaHU3ALUOHHOMN CTPYKTYPhI; 00SCIICUCHUE KOMIICTCHITU I
B 00J1aCTH MHHOBAIIMOHHOTO M TEXHOJIOTUYECKOTO MEHEIPKMEHTa Ha BCEX YPOBHSX yIpaB-
JIEHUs] KOMITAHWH, TIPEX/Ie BCEro BBICIIET0 PyKOBOJCTBA; MPUMEHEHHE CIEIMalIbHBIX HH-
CTPYMEHTOB U METOJOB YIIPaBJICHUS HHHOBALIMOHHOW JIESTEIHLHOCTHIO, 00€CIIEUNBAIOIIIX
JOCTHKEHHE 1IeJIed U 3a/1a4 SHEPTOKOMITaHUH.

B ycnoBrax MHHOBallMOHHOW HANIPABJIEHHOCTH Pa3BUTHUS KOMIAHUHN aKTyalIU3upyIOT-
cs1 0coOble TEXHOIOTHH yrpasieHus. K HUIM MOXXHO OTHECTH U MOPT(HETbHO-IIPOCKTHOE
ynpasienue [4]. Kak moka3siBaeT 3apyOeKHBIA OMBIT, «ITOPTHENbHO-NIPOCKTHBIN» MO-
X0/l K MHHOBAIIMOHHOMY Pa3BUTHIO JIEKTPOIHEPTeTHUKU IpeaycMaTpUBAeT BHEApPEHHUE
B3aMMOCBSI3aHHBIX MEXKY COO0M MHHOBAIIMOHHBIX YIPABICHUECKUX M TEXHOJIOTHYECKHX
pelIeHuil BO BCEX CErMEHTax U B OTHOIICHUH BceX (PyHKIMOHAIBHBIX 3JIEMEHTOB DJICK-
TPOIHEPIETHKH, KaK OOJIBIION €IUHON U 1eNOoCTHON cucteMbl. Konnenus «moprdensb-
HOTO0» BeJCHMS NHHOBAIL[MOHHBIX TPOEKTOB Mpe/IIoaracT OJHOBPEMEHHOE YIIpaBIeHHE U
BHEJIpEHUE Pa3IMYHbIX [IPOrPaMM, CBSI3aHHBIX MEXIy cOO0H ennHo nenbio. B obnactu
AIIEKTPOIHEPTETHKH - 3TO MOBBIMIEHHE d()(HEKTUBHOCTH TPOU3BOJCTBA, CHUIKCHUE TOK-
CHUYHOCTH OTPACIIH U €€ MUHUMH3ALMS TSl OKPY KaoIIel cpenbl, obecreueHnue cTaduiib-
HOW CTOMMOCTH JJIEKTPOIHEPTHH JUIsl moTpedureneid u ap. Peanusyembie mporpammbl
MO/Ipa3/IeISIIOTCS Ha MPOEKTHI, KAKBIH U3 KOTOPBIX peIlaeT CBOI0 KOHKPETHYIO 3aaady.
B paMkax KoHLENUIUHU MOPTHEITHHOTO OCYIIECTBICHHSI MHHOBAIMOHHBIX MPOEKTOB Hall-
JI1 OTpa’k€HHE COBPEMEHHbIE HayYyHO — TeXHMUYECKHE, METOI0JIOTHYECKHE, yIpaBIeHde-
CKHe U TeXHOoJornueckue HampasineHus. [loprdens npoekToB oTpaxaet MacmITabHOCTb U
CIIO)KHOCTB IPOOJIEMBI, 8 TAK)KE CPOKH M PECYPCHI, KOTOPBIE MOTYT OBITh BBIACIEHBI HA MX
ocyuiecTBIeHHE. 3apyOeKHBIH OMBIT TPUMEHEHHS TOPTQENbHO-ITPOCKTHOTO YIPaBICHUS
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BBI3BIBACT MHTEPEC MPH pa3paboTKe MOoJ0OHBIX HAIIMOHAIBHBIX TOPTQenel, mporpaMM u
npoekToB B Kazaxcrane.

[ToHuMaHMe 3HAUMMOCTH yIPaBICHUS TOPTQesieM, TporpaMMaMu B IPOSKTaMH Tpeoy-
€T YEeTKOTO MPEeACTaBICHHs 00 OOLIMX YepTax U pas3iniusix MeXay HuMH. Tak, ynpaBieHue
noptdeneM, MporpaMMoil 1 IPOEKTOM MPOU3BOAUTCS B COOTBETCTBHE C OCHOBHOM cTpate-
ruell KOMIIaHUHU ¥ BECh TPOLIECC yNpaBieHus: 00yClIaBIuBaeTcs 0. YIpaBieHHe MopTde-
JieM TIoZIpa3yMeBaeT yrpaBlieHHE IIeJIbIM HaOOPOM He CBSI3aHHBIX MEXIy co00ii mporpamm,
B TO )€ BpeMsl, Pe3yJbTaThl, JOCTUTHYTHIE B X0 pealu3alui JaHHBIX MIPOrpaMM, OIpaB-
JlaHbl OIHOW CTPATErMYECKOM LENbI0 KOMIAHWHU, OCYIIECTBISAIOLIEH YNpPaBICHUE BCEM
noptdeneM nporpamm. B To Bpems Kak yrnpaBlieHHE IPOrpaMMON ONTHMAIBHO COIVIacy-
€T ¥ TapPMOHHU3UPYET MPOEKTHl U KOMIIOHEHTBI MPOrPaMMBbI, OCYIIECTBIICT MOHUTOPUHT U
KOHTPOJIb 38 B3aHMO3aBUCUMOCTBIO C IIeIbI0 M3BJICUCHUS ONPE/IEIEHHBIX Pe3yIbTaroB. B
npoliecce ypasieHHs IPOSKTOM pa3padaThIBalOTCS M BHEAPSIOTCS TUIAHBI C LEIbI0 JOCTH-
JKEHUS! OTIPENIEIEHHOTO COZIEpKaHUs1, 00YCIOBICHHOTO IIEIISIMH IPOTPaMMBbI WIIH TTOPTQETs,
K KOTOPOMY MPUHAUIEKHT MPOCKT, U, B KOHEYHOM UTOTE, JOCTHTACTCsl OCHOBHAS CTPATErH-
YecKas 11eJ1b KOMITaHUuH. Bce Oorbliee 4uciao KpyImHBIX JIEKTPOIHEPTETHUECKUX KOMITAaHUN
MHUpa TpaHCHOPMHUPYIOT CBOIO MOJENb MEHEIKMEHTa OT TPAAULIUOHHON K MOPTQETHHO -
MIPOEKTHO - OPUEHTUPOBAHHOMY TOX0Ay. Tak, B Tabnuie 1. mpeacTaBieHbl Ty4IIue MUPO-
BbI€ TIPAKTUKH MOPT(ETHHOTO M MPOSKTHOTO yIpaBieHus [5].

Tabnuya 1 — Jlyumme NpakTHKXA SHEPTeTHYECKUX KOMITAHUH B 001aCTH TTOPT(ETHHOTO
1 TIPOEKTHOTO YIPaBIICHUSI.

KOMHaHI/II/I, IMPUBCACHHBIC B Ta6J'II/II_[e, YCOBCPUICHCTBOBAJIM CBOIO CUCTEMY YIIpaB-
JICHUA 4YCPE3 UCIIOJIb30BAHUC HOpT(i)CJ'H:HOI‘ 0 U INPOCKTHOI'O YIPABJICHUA U KOOPpAUHAIIUIO
IMPOCKTOB KOPIIOPATUBHBIM IIECHTPOM Ha OCHOBC MPUMCHCHUSL C,[[I/IHOﬁ METOJOJIO0TUH. KOp-
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nopaTtuBHAasA METOLOJIOTUA B O6J'IaCTI/I yYOpaBJICHUA IMMPOCKTAMU ABJIACTCA CI[I/IHOI\/'I JJIsA Bcel
KOMITaHUH. B ee ocHOBe NexaT MpUHLUIBI yIpaBieHus npoextamu u Stage Gate Process,
KOTOpI)II‘/'I BKJIOYACT B 06651 JIydline NpakKTUKU YHIPaBJICHUSA WHHOBALITMOHHBIMU MTPOCKTAMU
U psii NPUHIMITHAIBHBIX MOMeHTOB: SGP pa30uBaeT MHHOBAIIMOHHBIHN Npoliece Ha 3apaHee
NPEJONPEICIEHHbIE CTAJNU, KaXK1asd UX KOTOPBIX MPEACTABIAECT KOMILIEKC AEMCTBUI BXOA
B KaXIIyI0 CTaJIMI0 Ha3bIBACTCs BOPOTAMH, IOCPEACTBOM KOTOPBIX OCYILIECTBISIETCS] KOH-
TPOJIb ¥ IPUHSTHE PEIICHUH 10 MPOAODKEHHUIO MPOEKTa JIMO0 OTKa3y oT Hero. B oOmiem
BHJIE TIPOIIECC MOXKET OBITh MPECTaBIIeH HIbKE Ha puc.l [6]. laHHbII Tpoliece mo3BosiseT
OCYILECTBIATH Oosee 3 (HEeKTUBHO peann3auio MPoeKTa, NPUCTYNATh K KaXXI0H Mocery-
IOLEH KJIFOYEBOM CTAJNU MOCIIE 3aBEPIICHUS IIPEAbIYIIEH U TIATEIbHOM OLICHKU U IUIa-
HUPOBAHUIO MPECTOSALICH CTa 1M, YTO O€3yCIOBHO CHHKAET PUCK OTKIIOHEHHH U MpoBaia
MIPOEKTa B EIIOM.

Pucynox 1 —Tlpouecc Stage-Gate Process-SGP

Ha ceronusinuii 1eHp, yrpaBlieHUe CTaAUSIMU IPOCKTa PEryAUPYETCs PSIOM CTaHAAp-
toB (PMP, IPMA, ICB, ISO 21500, PRINCE2, P2M wu np.), opueHTHpPOBaHHBIC Ha Y heK-
THUBHOE yNPAaBJICHUE NHHOBALIMOHHBIMU MPOEKTAMU. DJICKTPOIHEPTETUYCCKUM KOMIaHUSIM
HEOOXOAMMO MHTEIPUPOBATh COOCTBEHHYIO KOPIIOPATUBHYIO KYJIBTYPY C MEXITYHAPOHBI-
MU CTaHJIapTaMU YIIPaBJICHUS HHHOBAIIMOHHBIMHU TIPOCKTAMH.

OOparuMcs K MPaKTHUKE TPUMEHEHUS MOPTEIBHOTO YIIPABICHUS IEKTPOIHEPIETHKOM
B Kazaxcrane. JIugepoM no BeIpaOOTKE MEKTPOIHEPTUU U KPYITHEUIIIMM MHOTOIPO(PHIIb-
HBIM SHEPIreTUYECKUM XOJIIMHIOM B oTpaciu siBisiercst AO «Campyk-Ouepro» [7]. B croeit
WHHOBAIIMOHHOMW JAESITEIbHOCTU KOMIIAHUS ONUPACTCS HA PSIl CTPATETHYCCKUX TOKYMEHTOB
[8] mo mepexomy Ha pecypcocOeperarolue, SKOIorudHbie U 3(PPEKTHBHBIC TEXHOJIOTHH.
OueHuBasg ypoBeHb MHHOBAUMOHHOU nesarenbHOoCTH AO «CaMpyk DHepro», BO3bMEM B
Ka4eCcTBe MeToja aHayin3a OeHUMapKuHT. JlJis cpaBHUTENHHOrO aHaiu3a B 00JacTH IMPO-
M3BOJICTBA M TPAHCIIOPTUPOBKH AIICKTPOIHEPTHH OBLIN BHIOPAHBI BEAYIIHE AIIEKTPOIHEP-
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reTUYECKUE KOMIIAaHUKM PerHoHaNbHOr0 U miodansHoro ypoBHs (RWE, E.ON, Vattenfall,
Enel, Electricité de France (EDF)) 110 cleyromuM BaXKHEIM KPHTEPUAM: OCYIIECTBICHHE
JESITEIIbHOCTH B PETMOHAX C BBICOKUMH SKOJIOTHYECKUMH CTaHIAPTaMH U TPeOOBaHUSIMH K
3 PEKTUBHOCTH UCIIOJIL30BAHUS PECYpCHOM 0a3bl; BEICOKUI ypoBeHb MHBecTUIMK B HU-
OKP; Hannune nuBepcUPUINPOBAHHOTO SHEPIETHIECKOTO MOPTQETIs.

CpaBHUTENBHBIN aHATM3 TPUMEHEHHsI TIepeoBbIX TexHonorui (Cm.: Tabnuna 2.) BbI-
SBUJI cyliecTBeHHoe oTctaBaHue AO «Campyk-DHepro» B pa3pese TpaJIulMOHHON IreHepa-
LIUU JIEKTPOIHEPTUHU U UcTonb30BaHus BUD.

Tabnuna 2 — CpaBHuTEIbHAS TaONINIA IPUMEHCHHUS TIEPEIOBBIX TEXHOIOT U
B chepe UCTIONH30BaHUS BO30OHOBIISIEMBIX HCTOYHUKOB HEPTUHU

CpaBHHBaeMble KOMIIAHUU
HaumeHoBaHMe TeXHOIOTUN AO»C
aMpyK - VATTEN
PYE=! EDF | ENEL | RWE
DHepro» FALL
ConHeyHast SHepreTHKa ++ ++ ++ + -
Berpogas sHepreTuka ++ ++ + ++ ++
MHHOBaMM B TUAPOIIEKTPOIHEPTETUKE — ++ H.II. ++ ++
buoras - ++ - ++ ++
Buomacca / mycop ++ ++ ++ ++ ++
ATOMHas 3HEpreTHkKa - ++ ++ ++ ++
T'eorepmainbHas s3HEPreTUKA - ++ ++ + -
BomnnoBas sHepreTuka - ++ + + ++
XpaHeHUe YHEPTUU METOIOM CIKaTUs BO3- - H.I. + + -
nyxa (CAES)
KonBepTupoBaHue 31€KTPOIHEPrUU B ras - - - + ++
(P2G)
I'uapoakkymynupyromue 3eKTpoCTaHIuN - ++ ++ ++ ++
*J171st aHaIM3a UCIIOJIb30BaHbl JJAHHBIE U3 OTKPBITBIX MCTOYHHKOB (IOZOBBIE OTUETHI KOMIAHWUH,
OTYETHl YCTOWYMBOTO Pa3BUTHS, O(UIMAIBEHBIC CAalThl KOMITAHHUH, CIIENMAIN3UPOBAHHEIE HCCIIe-
JIOBaHHUS M OTYETHI).
IosicHeHust CHMBOJIOB:
++ TexHOIOTHS MPUMEHSIETCS] B KOMMEPYEeCKOM MaciiTaoe;
+ TexHOOrusl HaXOAUTCS HA CTaUKN TECTUPOBAHUS;
— TexHonorust OTCyTCTBYET;
H.JA. — HeT naHHBIX 0 HAJIMYUHN TEXHOJIOTHH

W3 mpuBenennbix 11 naHOBAIMOHHBIX TeXHONIOTHH AO «CaMpyK-DHEpPro» peamnusyet
HECKOJIBKO MPpoeKToB 1o BUD (Tpu Buza - BeTpoBas, coHedHast 1 Onomaccsl). Xots Omaro-
naps npoektam mo BUD AO «Campyk-DHepro» 3aHsu1 3 MECTO B PEUTHHIE WHHOBAITHOH-
HBIX Komranui Kazaxcrana, opraHn3oBaHHBIM HallioHaIbHBIM areHTCTBOM I10 TEXHOJIOTH-
geckoMy pa3Butuio B 2017 1.

Ecnu oOparutbest K TEXHOJIOTHIM B cdepe Tnepeadn, pacipeiesieHust U cObITa dIeK-
TPOIHEPTUH, TO BEAYIIUEC MUPOBBIC DJIEKTPOIHEPTETHUCCKUEC KOMIIAHUU aKTUBHO IMPUMe-
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vsitorT ymHble cueTdyrkd SMART METERING, kaOelibHbIe JIMHUUM BJIEKTpOIepeaady Mo-
CTOSTHHOTO TOKa, M MEepeluTd K MPaKTHYeCKOMY T€CTHPOBAHUIO MHTEIJIEKTYalbHON CeTH
SMART GRID. AO «Campyk-DHepro» B TECTOBOM peXHME Hayasl BHEPEHHE BCEX Tpex
COBpPEMEHHBIX TEXHOJIOTHUH 10 ONTUMHU3ALNHN NoTepb. 3aMeTHBI JocTrkeHust AO «CaMpyk
DHepro» B cdepe nepenadn, pacipenesieH st 1 cObITa AIEKTPOIHEPTHH (BCe COBPEMEHHBIE
TEXHOJIOTUU B TOW WJIM MHOW CTETNICHW BHEIPEHBI M arpoOUpyIOTCS B MPOM3BOICTBE). B
nenoM 1o utoram Tpex et (2016 — 2018 1) mokazaTenu HHHOBAIIMOHHOM AESTEIbHOCTH
AO «Campyk-DHepro» 1eMOHCTPUPYIOT ONPEAETICHHYIO MOJ0KUTEIbHYIO JUHAMUKY. TakK,
BO3POCIH KOJIMYECTBO BHEAPEHHBIX MpoekToB (¢ 3-x B 2016 roxy no 50 B 2018 rony) u
MHBECTHUIMY B NHHOBALIMOHHBIE MPOEKTHI (yBenuuniauch Ha 20% u coctaBuwin 64% B 2018
rony). HecMoTps Ha BHEpEHHBIE COBpEMEHHBIE TEXHOJIOTHH, CYLIECTBYIOIIEEe OTCTaBaHNE
AO «Campyk-DHepro» oT BeIyLIHX YHEPTOKOMIIAHUH MUPa TOBOPUT O HEOOXOJUMOCTH Ce-
PBE3HOTO IPOPHIBA B 00IACTH BHEAPEHHUS HHHOBAIIMOHHBIX PEIICHUH. DTO BO3MOXKHO Uepes
pa3paboTKy CTpaTeruy BHEAPECHUSI METOJOB MMPOEKTHOTO YIPABJICHHs, pPa3padoTKy YeTKUX
KpUTEpUEB U perilaMeHTa OIeHKH WHHOBALMOHHBIX MPEAIOKEHUNH U MPOEKTOB; BBICTPAU-
BaHME Tpolecca TEXHOIOTHYECKOT0 U MPOAYKTOBOro (opcaiita; pazButie U GUHAHCUPO-
BaHME COOCTBEHHBIX MHHOBAIIMOHHBIX Pa3paboToK; MpoBeAeHUe TpaHchepTa 1 aJanTaiu
MEePEeIOBBIX 3apyOeKHBIX TEXHOJOTHH; M3MEHEHHE YIpaBIEeHUECKUX MPOLECCOB, CBS3aH-
HBIX C pa3pabOTKOW, MPOEKTUPOBAHUEM U MPOU3BOACTBOM MPOIYKIINH; BHEJIPEHHUE YIIPaB-
JICHYECKUX MHHOBALUH, TOBBIIAOIINX () ()EKTHBHOCTD eI TEIbHOCTH KOMITAHHH.

3akirouenme. O1oxa yIIeBOJIOPOTHON IKOHOMUKH MHpa MOCTENEHHO CMEHSAETCsl HO-
BBIM II€PUOJIOM, ITPH KOTOPOM >KU3HB 001IecTBa OyaeT ocHOBBIBaThCs Ha BUD, mudpoBbix
1 HAaHOTEXHOJIOTHSIX, TOTaJIbHOM poOOTH3aIMHY TPOU3BOACTBA dIIeKTpodHepreTrke. Obdecre-
YeHHE THOKOCTH YIPABICHUSI 3JIEKTPOIHEPTETHKON MOXKET CTAaTh HCTOYHUKOM KOHKYPEHT-
HBIX PEUMYIIECTB KaK KOMIaHUH, TaK ¥ OTPACIIH B I[EJIOM.
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METOAOJOTHYECKHUE ACHHEKTBI PABBUTHUSA DQHEPT'ETUKHN

B cmamve o60ocrosvisaemcs, umo 6 anoxy 210banuzayuy KauecmeeHHo HOGblll SMan UHHOBAYUOHHO-
20 pasgumus CésA3aH CO 6CMYNIEHUEM Yel08e4ecmed 8 HO8YIO 3Py PA3UMUsL, A He CO CMeHOU (ha3 Yukia
9IKOHOMUUECKO20 pazeumust, Kak cuumanocs 6 XX 6. Aemop paznuuaem HOB086e0eHUs. U UHHOBAYUU 6
anekmposnepeemuxe. OcobeHHOCMAMU UHHOBAYUT 8 OMIUYUE O HOB088E0EHULL (NOCTEeOHUE PACCMAMPU-
8alOMCsi KAK MEXHUYECKAs/ MEXHOL02UYECKask MOOEPHU3AYUS, KOMOPAs Oelaem npoyecc npou3eoocmed
Kopoue u deulesie) A6AIOMCA 003amelbHAs KANUMATU3AYUs HA PbIHKe U NOTHOE OMCYMCMEUe AHANI0208.
Asmopom npociencusaromes 06a KaueCmeeHHO20 HOBbIX IMANnd UHHOBAYUOHHO2O PA3GUMUS JLeKMpo-
9Hep2emuKu (Ha4ano nepeoco CéaA3aH c nossienuem snexkmpuiecmea 6 XVI exe, 6mopoeo - ¢ ocosnanuem
YeL0BEUECNBOM 02PAHUYEHHOCMU 3aNACO8 UCKONAEMO20 CbiPbs U YXYOUEeHUs IKOL02uu nianemsi ¢ XX
sexe). [Ipomescymounvie «UHHOBAYUUY MEHCOY OBYMA IMUMU IMANAMU PA3BUMU PACCMAMPUBAIOMCS
KAaK HOBOBBEOEHUS, CNOCODCMBYIoUjIe MOOEPHUAYUL OMPACTU, HO He KAK CYUeCMEeHHble MPaHchopma-
yuu, npusoosuyue K nepexody Ompaciu Ha Ka4ecmeeHHO HOBbII IMAN UHHOBAYUOHHO2O PA3EUMUSL.

Knrouesvie cnosa: unnosayusi, 31eKmMposIHEpeemMuKd, MexXHONO02Us, B0300HOGAEMble UCMOYHUKY
9HepauLl, npUpoOHble pecypesbl, UHHOBAYUOHHOE PA3BUMUE, IKOIOSUYECKds OE30NaACHOCMb.

Makanaoa scananoany 03yipinoe UHHOBAYUANLIK O0aMyObly cananvl xcaya keseyi XX 2acvipoa
aumulI2aHOAll, IKOHOMUKANBIK OAMY YUKILIHbIY (DA3ANapblH 032ePMNeCcmeH emec, adam3ammbiy OamyOblH
JHcana 02yipine enyimer 6ailiaHblCmel ekeHdieiH 0anendetioi. A6mop neKxmp sHepeemuKacblHOagbl UHHOBA-
YUARap MEHUHHOBAYUANAD ApACbIHOA epeKuenenedl. MTHHO8ayuanapoan atlbipMautbliblebl UHHOBAYUANAPRA
(COH2bI MEXHONO2UATIBIK HCIHE MEXHONOSUANBIK MOOCPHUZAYUSL, ALHU OHOIPICI KbICKAPMYEA HCIHE AP3AH2A
AUHANOBIPAOLL) HAPLIKM AL MIHOemmi KanumaioaHoblpy HCaHe aAHAN0emapObly Moblk 601maysl. Asmop
NEKMP IHEPLeMUKACHIHbIH UHHOBAYUSTILIK OUMYbIHbIH €Ki HCaHa cananbl KeszeHiH i30eioi (0ipinwioen, XVI
2acvlpoa s1eKmp SHePUSCHIHbIH NAL0a OOIYbl, eKIHWIOEH, A0aM3ammyly Ka30a WUKI3amblHbIY ueKkmeyii
Kopnapul men XX 2acelpoagvl RAAHEeMaHbll IKOI02UANBIK HAUWAPIAY bl Mypavl Xabapoap 60ybimeH batlia-
Hvicmbl). Jamyoviy ocvl ei Ke3eHiniy apanvlk «UHHOBAYUAIAPBLY UHOYCIPUSAHBL UHHOBAYUATBIK OAMYOblH
cananvl Hana Keseyine Koulyee aubln Kelemin eneyni o3eepicmep peminoe emec, CalaHbl HCAHbIPIYed
bIKNA ememin UHHOBAYUALAD Peminoe Kapacmbvlpblidobl.

Tyiiin co30ep: unHoBayus, 2NeKmp SHEPLEMUKACH, MEXHONO2US, JHCAHAPMBLIAMbIH SHEPIUsL KO30epl,
maobugu pecypcmap, UHHOBAYUATLIK OAMY, IKOLOUAIBIK KAVINCi30iK.

The article substantiates that in the era of globalization, a qualitatively new stage of innovative de-
velopment is associated with the entry of humanity into a new era of development, and not with the change
of phases of the economic development cycle, as was thought in the 20th century. The author distinguishes
between innovations and innovations in the electric power industry. The distinctive features of innovations
as opposed to innovations (the latter are considered as technical / technological modernization, which
makes the production process shorter and cheaper) are mandatory capitalization in the market and the
complete absence of analogues. The author traces two qualitative new stages of innovative development
of the electric power industry (the beginning of the first is associated with the emergence of electricity
in the 16th century, the second with the awareness of mankind of limited reserves of fossil raw materials
and environmental degradation of the planet in the 20th century). Intermediate “innovations” between
these two stages of development are considered as innovations that contribute to the modernization of the
industry, but not as significant transformations that lead to the transition of the industry to a qualitatively
new stage of innovative development.
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Key words: innovation, electric power industry, technology, renewable energy sources, natural re-
sources, innovative development, environmental safety.

[osiBUBIIIECS B MUPOBOI SHEPTETHKE HOBBIE BBI3OBBI M CEPHE3HBIE MTPOOJIEMBI CBA3AHBI
C COKpAIIIEHHEM 3aIlacoB MCKOMIAeMOT'0 YIJIEBOAOPOAHOTO TOTUINBA, 3HAYUTEIbHBIMU KOJIe-
OaHUSAMU IIEH HA DHEPTOPECYPCHI, 0OCCIIEUCHUEM HKOJIOTHICCKON O€30TTaCHOCTH TUTAHETHI
B YCJIOBHSIX BCEBO3PACTAIOIIETO dHEPronorpedneHus. YeTko 0003HauMIIaCh TEHICHIINS: TI0
Mepe poCTa HACEJICHHUsI, TIOBBIIICHUS YPOBHSI JKU3HH U POCTA MOTPEOJICHHS BO3pacTaeT 00-
LKA CIIPOC HA SHEPTHIO.

Kazaxcran mocraBui nepen co00i CIIOKHYIO CTPATETHYECKYIO 3a/1ady — BHIBECTH Ha-
LMOHAJFHYIO SKOHOMHKY Ha Kaue€CTBEHHO HOBBI ypPOBEHb, OCYIIECTBHUTDH IEPEXO] K HH-
HOBAIIMOHHOMY THITY Pa3BUTH, B TOM YHUCIIE €€ BeIyIIeil OTpaciy — AJIEKTPOIHEPreTH-
ku. B 2018 roxy Ilepssriit npesunent Pecnyonuku Kazaxcran H.HazapOaeB ormeuan, 4to
«cIenyeT KPUTHYECKH MEPEOCMBICTUTD OPTaHU3AIMIO ChIPEBBIX WHAYCTPUH, MOAXOIBI K
YIPaBICHHUIO TPUPOJAHBIMU PECYpCaMi», HEOOXOAUMOCTh «IKOJOTHYHOCTH M 3()(HEeKTHB-
HOCTH paOOThI CaMUX TIPOU3BOIUTENCH SHEPTHI, K IIPOrpeccy B «chepe aasTepHaTHBHOMH,
«aucToi» sHeprum» [1].

B snoxy mo6anu3anuy ¥ yCKOPEHHOTO Pa3BUTHS KU3HEHHOTO IIMKJIA COBPEMEHHOE U
Ka4eCTBEHHOE HOBOE MHHOBAI[MOHHOE PA3BUTHE CBA3aHO CO BCTYIJICHHEM YEIOBEUECTBA
B HOBYIO 3Py CBOCTO Pa3BHUTHS, @ HE CO CMECHOM (a3 IMKIAa DKOHOMHYECKOTO Pa3BUTHS,
Kak cuntanoch B XX B. Takue sIBICHHUS M MPOIECChI, KAK TEXHUYECKAst/TEXHOJIOTnIecKast
MOJICPHU3AIINS, SBOJIIOLMS JKU3HEHHOTO IMKJIA MPOMU3BOACTBA MM KOHKPETHOTO TOBapa,
HOBBIE TEXHOJIOTHHU B MPOU3BOACTBE, T.€. TPAJAUIIMOHHO TOHUMAaEeMble MHHOBAINH, KOTOPBIE
JIEJIal0T TPOIIECC TPOM3BOICTBA KOPOUE U JICIIEBIIE, HE COBCEM MPABMILHO OTHOCUTH K MH-
HoBanmsAM. J{J1s1 Takoro poaa SBJICHUI yMECTHO MPUMEHUTH TIOHSATHE «HOBOBBEACHUE.

WuHOBaImM - 9T0 Ka9eCTBEHHO HOBOE OTKPBITHE, KOTOPOE CO3/IaeT CBOIO MICKITIOUYNTENb-
HYIO WJICI0 M LIEHHOCTH ISl BCEr0 OOINECTBA, OTACIBHON OTPACIIH WM CEKTOPAa YKOHOMHKH.
Oco0eHHOCTh MHHOBAIHH - 3TO 00s13aTebHas KaMTAIN3aIHs Ha PhIHKE M TIOJIHOE OTCYTCTBUE
aHaJjoroB. BHenpenne Takoro pojga MHHOBAIMN TpeOyeT OrpOMHBIX WHBECTHIIMM, CO3TaHUS
MHO)KECTBA HOBBIX BCIIOMOTATENIbHBIX TEXHOJIOTHI M MUPOBOTO Hay4YHOTO BKiIaaa. K mpumepam
10I00HBIX MTHHOBAIMI B MUPOBOM MPAKTHUKE MOYKHO OTHECTH TOSIBIIEHHE 3JIEKTPUYECTBA U AJIEK-
TpUQUKALUS MUPA; 3aITYCK CITyTHAKA B KOCMOC; UCTIONb30BAHUE aTOMHOW SHEPTUH; TTOSIBIICHUE
KOMITBIOTEPOB M HAHOTEXHOJIOTWH, MHTepHeTa u MH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON
OTpACITH, UCTIOJIL30BAHNE CTBOJIOBBIX KIIETOK B MEUIIMHE U ITPOUEe.

[Tonarasce TONbKO HAa BHYTPEHHHE MPUPOAHBIC, SKOHOMUYECKHE, TEXHOJIOTHIECKHIE U
MHTEIJIEKTYaJIbHBIE PECYPCHI B COBPEMEHHOM MHPE HEBO3MOXHO OCTABATHCS KOHKYPEHTO-
crocoOHbIM. Hu 071HO TOCYIapcTBO HE B COCTOSIHUM PalMOHAILHO (JOPMHUPOBATh U pea-
JIN30BBIBATh SHEPTeTHUECKYIO CTPATETHIO PAa3BUTHA, HE YUHUTHIBAsl MPUOPUTETH U HOPMBI
[TOBEJICHUS] OCHOBHBIX YYaCTHUKOB MUPOBOW XO3SHCTBEHHOH EATEIBHOCTH [2].

C TOYKM MHHOBAIIMOHHOTO PA3BHUTHS 32 MOCIEIHNE ACCATUICTUS JINAUPYIONINE TO3HU-
umu 3aanMaioT CIIA, crpanst EBponst u FOro-Boctounoit Azun. Exeroanbiii MOHUTOPHHT
130 crpan Mupa, mpencTaBieHHBINH B gokiane "[7mobanbHbIE MHHOBAIMOHHBIA WHAEKC"
2017 (mamee I'MW) [3], mo3BOMMI MPEACTABUTH PEHUTHHI TOCYIapPCTB MHpa MO JECATKAM
MapaMeTpoB, KOTOPBIE BBIXOAAT 32 PAMKH TPAAWIMOHHBIX WHAMKATOPOB MHHOBAIIMOHHOMN
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nesitenbHocTH. CormacHo Joknany «Imo0anbHbli HHHOBAIIMOHHBINA HHIAEKC» 2017 T., BO3-
[JIABJISIFOT PEUTHHT BEAYIUX TOCyaapcTB-HoBaropos IlIseinnapus, [Isenus, Hunepnanasl,
CHIA u Coemunennoe KoponeBctBo. K TakumM MHHOBAallMOHHBIM THTaHTaM, Kak Kurai,
SAnonus u Pecniyonuka Kopesi, moacrymaet rpynma rocygapcts A3un, B ToM uncie Wugo-
He3ud, Mamnaiizus, Cunranyp, Tawnana, @ununnuael 1 BeeTHaM, KOTOpbIE aKTUBHO CO-
BEPLICHCTBYIOT CBOM MHHOBAI[MOHHBIE SKOCUCTEMBI M JOOUBAIOTCS BBICOKHX PE3YIILTaTOB
no pa3Butuio cepsl oopazoBanusi, HUOKP, Temmam pocta mpou3BOAUTENFHOCTH TpyJa U
9KCIIOPTY BBICOKOTEXHOJIOTHYHOHN mpoxykiuu. Kazaxcran 3aHuMaeT 78-e Mecto B o0mieM
robanibHOM peliTuare uHHOBawi [3]. Kak BumHO u3 otuera 2017 I, Mo OONBIIUHCTBY
MoKasatesiei (KaueCcTBO Hay4HBIX MyONMKalWi, Ka4eCTBEHHBIH ypOBEHb YHHBEPCUTETOB,
9KCHOPT BBICOKOTEXHONOTMYHBIX ycayr U yciayr UKT, skcnopr npoaykiuu TBOPYECKOTO
TpyJZla, IPOU3BOJCTBO BBICOKOTEXHOJIOTMYHON TOTOBOM MPOAYKIMH, MPUCYTCTBHE KOMIIA-
Huii, ocymecteistonmx HUOKP B mobankHbix Maciitabax u MmaHOrHe pyrue) Kasaxcrany
MPEACTOUT elle MHOTO padoTaTh.

PaccmarpuBasi cyTb MHHOBALMI B JIEKTPOIHEPIETUKE KaK BELYIIEN OTPACIH IKOHOMHU-
KU JII000TO TOCYAapCTBa, BAKHO OTMETHTh, YTO OHHM HOCST HE TOJNBKO HAIIMOHAIBHBIH, HO
W, TIaBHBIM 00pa3oM, IIOOANbHBINA XapakTep. B moHsTHE « IHHOBAIIMOHHOE Pa3BHTHE» MBI
BKJIaJIbIBAEM IJI00ATBHBIN MEPEXO OTPACIH OT OJHOTO COCTOSIHHSI B Kaue€CTBEHHO JPYTOC.
HHHOBalMoOHHOE pa3BUTHE ANIEKTPOIHEPIeTUKH paccMaTpUBAETCsl KakK Ipolecc Iepexoja
JIEHCTBYIOLIEH JIEKTPOIHEPIeTHKH Ha Ka9eCTBEHHO HOBYIO CTYIIEHb Pa3BUTHS, 0a3UpyIOLLy-
10CS HCKJTIOUUTENIFHO Ha BO30OHOBIISIEMBIX UCTOUYHHUKAX U BOJOPOIHON SHEPTUH C BHEAPEHH-
€M U HCIIOJIb30BaHueM IIM(POBBIX, HAHO-, BOJTHOBBIX U HHBIX COBPEMEHHBIX TEXHOJIOTHH.

VHHOBalIMOHHOE Pa3BUTHE JIEKTPOIHEPreTUYECKON OTPaciid UMEeT JIBE CTYIEeHU Kade-
CTBEHHOTO HOBOI'O MHHOBALIMOHHOTO pa3BUTHs. [lepBas cBs3aHa ¢ MOSIBIEHHUEM JIEKTpUye-
crBa B XVI Beke U AaJbHEHIINMH pa3BUTHEM OTPACIIHU; BTOpast, HBIHEIIHSSL CTYIIEHb, OepeT
Hayasio B XX BeKe ¢ MOHMMaHHWEM U OCO3HaHHWEM MHpa OIrpaHMYEHHOCTH 3aIllacoB HMCKOTae-
MOTO CBIPbS U YXY/ILIEHHs 9KOJIOTUH T1aHeThl 3emJts. [IpomMekyTouHbIe K MHHOBAILIUM» MEKIY
JIBYMsI 3TUMHM CTYNIEHSIMHU Pa3BUTHUS MBI pacCMaTpUBaeM Kak HOBILECTBA, HOBOBBEACHHUS, U3-
MEHEHHSI, CTIOCOOCTBYIOIIHE YAYYIICHHIO OTPACIIH U €€ Pa3BUTHIO, HO HE KaK CyIECTBEHHbIC
TpaHcopMaLiy, IPUBOASIINE K TIEPEXOAY OTPACIH Ha HOBBIN dTall Pa3BUTHSL.

B Hacrosimiee BpeMsi COBpEMEHHBII MUp CTOUT Ha MEPEIOMHOM 3Tare pa3BUTHS MUPO-
BOM DIIEKTPOIHEPTETUKH (Ha I100aJIbHOM ypOBHE). BBIIENSIOT TpH OCHOBHBIX ABHTATEIIs
TaKOro Mepexoja — 9TO AeKapOOHM3AIMS, JUDKUTAIN3ALMS 1 IELCHTPaIH3ausl, KOTOpbIe
BE/YT SHEPTeTUUECKHUE CUCTEMBI B Oymyiee [2].

B nmocnenyromye necsSaTHICTHS, TTOCIE BEIIBUHYTOH UIeH 00 MCYepPIaeMOCTH PUPOI-
HBIX PECYpPCOB M 3arpsi3HEHUH OKpYXKarolen cpensl, Pumckum kiayoom (1972 1), Haykoid,
AIEKTPOIHEPTETUIESCKUMH KOPIIOPAIMSIMH, TOCYAapCTBAMH M OOILECTBOM B IIEJIOM HA4aTo
JIBUKEHIE B CTOPOHY MCIOJIB30BAHUS MIPUPOJHBIX YCIOBUI B KaYeCTBE UCTOUHUKOB dHEP-
T'HH, YTO B MOCIEIYIOMEM MOIYYHIIO Ha3BaHWE «BO30OHOBISIEMbIE UCTOYHUKU YHEPTUI»
(mamee BUD). Ha nHam B3mis1, OTKPBITHE BO3MOKHOCTH MCTIOIb30Banus BUD u ecth onHO
W3 BEAYUIMX WHHOBAI[MM COBPEMEHHOTO JTana pPa3BUTHS AJIEKTpodHepreTHku. OHaKo
M0J] «MHHOBAIIUEI» MBI TOHUMAaEeM HE OTJIENBHO B3SThle OHO-, BETPSHBIE WM COTHEUHBIE
ANEKTPOCTAHIMH, 8 OOIIYI0 KOHIIETIIHIO BO3MOKHOCTH TEPEeX0/ia MacCOBOTO MPOU3BO/ICTBA
AIEKTPOIHEPTHHU 32 CYET BO3OOHOBISIEMBIX HCTOYHUKOB SHEPTHH.
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B HacTosiiee Bpems pelieHue dKOJOTMYECKHX W AKOHOMHYECKHX MpoOieM MUpOBas
ANIEKTPOIHEPreTHKa BUIUT B MaclITaOHOM pa3BuTUU BUD B BUAY MX 3KOJOTHYHOCTH,
MaHEBPEHHOCTH, JCIIEBU3HbI U HeucueprnaeMocTd. IIupokyro HM3BECTHOCTh MOITYUHIN
SHEprusl BeTpa, TUAPOIHEPTHs, FHEPIrUs NMPHINBOB M OTIMBOB, SHEPTUS BOJH, dHEPTHUS
COJIHEUHOTO CBETa, reoTepMajbHasi SHeprus, OMoTomnBo/onosueprust. BUD BHenpsroTcs
MIPaKTUYECKH BO BCEX CTpaHaX MUpPa, a TEXHOJOTHH CTAHOBSTCS COBEpPILIEHHEE U JCIIEBIIE.
[Ipoucxozsimue coBpeMeHHbIE TEHASHLIMH HHHOBALIMOHHOTO Pa3BUTHS 3JIEKTPOIHEPTETUKU
CBUJIETENILCTBYIOT O HauaBILeiics TpaHCHOPMALIUK OTPACIIH.

[Hocneauue 10 ner cramu pekopAHBIMH A pa3Butus BUD, xapakrepusyemslie yBe-
JMYEHUEM MOITHOCTH BO30OHOBIISIEMOW SHEPrHHU, CHHKCHHUEM 3aTpart, yBEJIHUYCHHEM WH-
BEeCTULIUH M ymayulneHueM texHonoruu (PucyHok 1). DTo OblI0 BBI3BAHO PsIOM NMPHUYMH,
BKJIIOYAsl CHMPKEHHE CTaBOK 110 TPOBOIUMBIM TOPTaM JIJIsl COTHEYHON U BETPOBOM SHEPTUH B
HECKOJIbKMX CTpaHaX MUpPA, MHTEHCUBHOE Pa3BUTHE TUKUTAIN3ALNH, JalbHEHIIas deK-
TpudUKaMs TPAHCIIOPTA, PsAA MPUHATHIX IOPUCAWKLIUN MO CHUKEHUIO 3aBUCUMOCTH OT
yIJIsl, IPOBEICHUE HOBOU TMOIUTUKY B 00JaCTH LIEHOOOPa30BaHUs YIJIEBOLOPOIOB, a TAKKE
HOBBIE€ MHUIIMATHUBHI U 11€7H, YCTAHOBJIEHHBIE TPABUTEIHCTBAMU MHOTHX CTpaH.

*T1o nannbiM International Energy Agency (IEA) and United Nations Statistics Division (UNSD)

Pucynox 1 — Jlons BO300OHOBISIEMBIX HCTOYHHKOB SHEPTHHU B 001IeM 00beMe KOHEYHOTO
notpebenus sHeprun, 1990-2015 roxer [5].

Pucynok 2 — PacueTHas D0 BO30OHOBIIEMON YHEPTUH B MUPOBOM TIPOHM3BOICTBE
anekTpolrHepruu (Ha xkoHern 2017 roma).
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Pucynox 2 noka3seiBaert, 4o k 2018 roxy, npakruuecku 3a 20 jnet, noias BUD B o6mem
00beMe TIPOMU3BOJICTBA IEKTPOIHEPTUH TIPEBBICHIIA YETBEPTh Pon3BoICcTBa (26,5%). U3-
BECTHBIC Ha CEroHANIHUMN JieHb BUD B BUIy OrpOMHOI CKOPOCTH MX pa3pabOTKH U MOBCe-
MECTHOTO BHEJIPSHHSI MOYKHO HA3bIBATh TPaAUIIMOHHBIMU BUD.

[lepcriekTHBBI MHHOBALIMOHHOM JISATEILHOCTH OTPACId BOCTPEOYIOT U3MEHEHHE TIPH-
OPHUTETOB OT KOJIMYECTBEHHBIX K 00Jiee KaYECTBCHHBIM MOKA3aTeJsIM MPOU3BOJCTBA DJIEK-
TPOJHEPTUU U OPUCHTUPOBAHBI HA PEIICHUE CTPATETMYCCKUX 3aJa4 Pa3BUTHS OTPACIIU
(0OHOBJIEHHE MAaTePUAILHO-TEXHUYECKON M MPOU3BOJICTBEHHOW 0a3bl, MOJCPHU3AIUS CY-
IICCTBYIOIIMX ¥ CO3/[aHUs HOBBIX (POHOB (TEHEPUPYIOLIUX U TPAHCIOPTHBIX MOIHOCTEH)
B COOTBETCTBHHU C TCHJICHIIMSIMHU CIIPOCA HA AIEKTPOIHEPTHIO).

WMHHOBalMK B TEXHOJOTUYECKOM IUIAHE MEPEXOAST OT (U3NYECKOro B IUPPOBOE CO-
crosinue. PasBurne nudpoBusaimu B 3JI€KTPOIHEPTETUKE CYNISCTBCHHO MOBBIIMIACT dPPeK-
TUBHOCTH IMPOU3BOACTBA U MPOU3BOAUTENILHOCTH Tpyaa. LlndpoBoil yyetr, MOHUTOPUHT U
KOHTPOJIb TPOU3BOJICTBEHHBIX IMPOIECCOB TTOMOTAOT MHOI'MM KOMIIAHUSM OIPEICIUTh U
BHEJIPUTh HOBOBBEJICHUS M MOBBICUTH 3PPEKTUBHOCTD. J[JIsl AIEKTPOIHEPTreTHKH KaK JIJIst
oTpaciiv UPPOBU3AIUS CO3ACT ITUPOKUES BOSMOKHOCTH JIsi CHUYKEHUSI CTOUMOCTH 3JICK-
TPOJHEPTUH 33 CYST aBTOMATU3AIUH JUATHOCTUKH U BBISIBIICHUS ITPOOJIEMHBIX «TOUYECK) WU
«30H» BCEH CHCTEMBI TeHEpalliy, Nepead U pacipeeICHUH, TPEIYIPEKICHUS BO3ZMOK-
HOW aBapuu, 3HAYUTEIHLHOTO COKPAIIICHUS TOTEPh B JCKTPUUCCKUX CETSIX, a TAKIKE OOHOB-
JICHUsI TEXHOJIOTUH, ONTHUMH3AIIMU TPOU3BOJICTBEHHOTO Mpoliecca, MOBbIeHus 3(Q(eKTrB-
HOCTH MPOU3BOJICTBA 1 OH3HEcA.

[Mocneanue Tpu roja HayKa aKTHBHO pa3padaThiBae€T BOBMOKHOCTH TIEpEAavH JIEKTPO-
SHEPI'HH 0 CPEJACTBOM MAarHUTHBIX M MHBIX YJIBTPa3BYKOBBIX BOJIH. KoHIuenius mepena-
YK 3HEPTUHU C UCIIOJIH30BAHUEM JIFOOOT0 THIIA YIBTPA3BYKOBBIX BOJIH OTHOCHUTEILHO HOBAs
U yKe JIOKa3aja CBOI CIIOCOOHOCTh BOCIPUHUMATH JIEKTPOHBI B pocTpaHcTBe. OTHAKO
MOKa OTCYTCTBYIOT TEXHOJIOTUH JIJIsl KOHTPOJIS Iy TeH mepeadu 31eKTpo3nepruu. [Ipoxox-
JICHUE SHEPTrUM MOXKHO KOHTPOJUPOBATH B HEKOTOPOW CTEIICHU C TIOMOIIBIO dHEPreTHYe-
CKUX TIOJICH, HO HA JJAHHBIH MOMEHT TaKOH CIOCOO SIBJISICTCSI CErOJHS OYCHb JIOPOTUM U
CJIOXHBIM [6].

B nepuon cepbe3HbIX MEpeMeH MPAKTUUYECKH BCEM CTpaHaM MPHUACTCS pellarh CJIOK-
HBIC 33Jlau 110 PHEProOOECICUCHHIO, HO XapaKTep STHUX 33aJad MOXKET Pa3JIndyarhCs B 3a-
BHUCHUMOCTH OT perroHa. [ocynapcTsa, 3aBUCSIINE OT KCIIOPTA ChIPbS, BBIHYKICHBI HCKATh
aJIbTepPHATUBHBIC MCTOYHUKH J10X0/1a. FiIMIiopTepam B 310Xy HU3KHX IIEH Ha PECYPChI CIICAy-
€T 1M03a00TUTHCSI O CO3JIaHUH CTPATETMYCCKUX 3armacoB. Ho HE3aBUCHMO OT OOCTOSTEILCTB
MPUOPUTETHYIO POJIb B HOBBIX YCJIOBHUSX OyIIET MrpaTh TMOKas HAllMOHAJbHAS MOJIUTUKA,
oOecrieunBaroIias MOJJICPKKY HauOoJee MepCreKTUBHBIX, MHHOBAIIMOHHBIX HAlpPaBJICHUN
pazButus [7]. OOecrieueHne ruOKOCTH YIPABICHUS DJIEKTPOIHEPTETUKON MOKET OKa3aThCs
Ba)KHEE, YeM POCT MPOU3BOJCTBA IJICKTPOIHEPIUU, U CTAaTh UCTOUHUKOM KOHKYPEHTHBIX
MPEUMYIIECTB KaK KOMIIAHUH, TaK U OTPACIH B IIEJIOM.

3akiawdyenne. Doxa yrIeBOJOPOJHON 3KOHOMUKH MHpA IMOCTEIICHHO CMEHSETCSl HO-
BBIM TIEPUOJIOM, I[P KOTOPOM XKH3Hb 00IIeCTBa Oy/IeT OCHOBBIBaThCS Ha BUD, mudpoBbix
Y HaHO TEXHOJIOTHSIX, TOTaJIbHON POOOTH3AIIMY ITPOU3BOJICTBA B AJICKTpodHepreTuke. [lepe-
XOJl OT JIOOBIYM M UCIIOIB30BAHUS YITICBOJIOPOIHOTO ChIPhsSl K UCIOIb30BAHUIO HEOTPAHU-
YCHHBIX 3aI1acOB BO300HOBIISIEMBIX UCTOUYHUKOB 3HEPTUU PACIICHUBACTCS KaK ONTHUMAJIb-
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HBII BapUaHT 00JIe€e SKOHOMUYHOTO ¥ SKOJIOTHYHOTO PEIIEHUs POOIeM YHEPTeTUKH BCETO
MHUpA.

JIMTEPATYPA

1 Hazap6aeB H.A. HoBble BO3MOXHOCTH pa3BUTHS B YCIIOBUSIX YETBEPTOH MPOMBIIIJIEHHOH pe-
Bomronnu. [Tocnanme 2018 roxa // Kazaxcranckas npasna. 10 ssaBapst 2018 roza.

2 Bumnsak O. H. Metoponorust cTparerndeckoro yrnpaBlIeHHsl YCTOMUUBBIM Pa3BUTUEM JJIEK-
tposneprerrku Pd.Kazanckuii ['ocynapcTBeHHbIH (prHAHCOBO-2KOHOMUUECKHMH HHCTHTYT, 2007.

3 HNoxnan «[mobanpHbI HHHOBAIIMOHHEIH nHAEKe» 2017 1.// www.globalinnovationindex.org.

4 International Energy Agency (IEA) and United Nations Statistics Division (UNSD) https://
unstats.un.org/unsd/databases.htm

5 Wireless power transmission using ultrasonic guided waves. To cite this article: A Kural et al
2011 J. Phys.: Conf. Ser. 305 012088. Journal of Physics: Conference Series.

6 bepGuep . Kax nuHoBammu npeoGpakarot chipbeBoii cektop// https:/forbes.kz/process/ener-
getics/kak innovatsii_preobrajayut syirevoy sektor/



MALUMHOCTPOEHUE

VIAK 621.01
A. K. TYVVIEHIOB!, H. K. T’ KAMAJIOB', b. U. AXMETOBA?

!Akademux O. A. XKonoacbexos amvindagol MEXAHUKA HCIHE MAUUHAAHY
uncmumymsl, Aimamei, Kazaxcman
“«Fapvluumpik, mexnuxa sxcane mexronoaus uncmumymoy EXXIIC, Aimamor k., Kazakeman

AJITBIBYBIH/IbI KOCUIHAI ITPECKE MATLAB/SIMULINK
BATJAPTIAMACBIHIA KHHEMATUKAJIBIK TAJIJIAY

Maxkanaoa mepmoyuiHObl 032epemin KOHmypbl Oap KOCUiHOi npecmiy Mexanusmi Kapacmulpbli2aH.
Kunemamukanvix manoay ecebi xapanauvlM @OYVHKYUALAD aPKbLIbL  AHATUMUKALLIK — mypoe
wiewinyi MyMKiH exeHi kepcemineen. Kapacmuipviivin omweip2an mexauusmee Matlab/Simulink
bagoapramacelnOa KUHEMAMUKAILIK MALOAY HCACANbIHBIN, HCHLIOAMObIK NeH yOoeyOiH anaiocmapsl
AHBIKMAARAH.

Tyiiin co30ep: uinmipexmi mexanuzm, KOHMYpP, KOCUIH, WAMYH, NPecc, WMAaMn, HCYObIPbIK, JCY2iPMKI,
OYbIH.

Paccmompen Mexanusm KpUBOUWUNHO20 NPeCca ¢ Yemblpex36eHHbIM UsMeHseMblM Koumypom. Tloka-
3AHO, YMO 3a0a4a KUHEMAMUYECKO20 AHAIU3A MOJicen ObiMmb Peuena aHaIumu4ecKy Yepes dleMeHmap-
Houle pyHrkyuu. B npoepamme Matlab/Simulink 6v11 nposeden Kunemamuueckuii anaius paccmampusaemo-
20 MEXAHU3MA U ONPeOesieHbl AHAL02U CKOPOCMEI U YCKOPEHULL.

Knrwouesvie cnosa: puluadichviil Mexanuzm, KOUNYp, KPUBOWUN, WATYH, NPECC, WMAMN, KVIA4oK, NOl-
3VH, 36€HO.

The article describes the mechanism of the crank press with a four-link variable circuit. It is shown that
the problem of kinematic analysis can be solved analytically through elementary functions. In the Matlab
Simulink program the kinematic analysis of the considered mechanism was carried out and analogs of
speeds and accelerations were determined.

Key words: lever mechanism, contour, crank, connecting rod, press, stamp, Cam, slider, link.

Kocwuinai npectin MaHbI3/Ibl TapaMeTpiepinin Oipi-mramnTay aomuiri. [1-3]

bip marynst 6ap BXM kocuinai mnpecrepae >KYKTEMEHI aybICTBIpY Ke3iHJe
JKYTIPTKI 1-CypeTTe KepceTireHaen aybITKyaap 0onaasl,0yi jKkaFaaiiga *KyripTki MeH
OarpITTaylIBl apachlHIAFbl MapalienbAiK Oy3buianbl. Byl aybITKy jKyKTeMe KelieMiHe
MPOIMOPIHOHAIIB.
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Cypem 1 — BXXM Oip matyHp! KOCHIHAI ITpeci

BXXM eki xocuini 0ap, Kocuinai npec OONFaH Karnaiaa KYKTEMEHIH JKBUDKY dcepi
Oip KOCHiHI TpecIieH CalbICThIpranaa a3 Oonanabl. JlonaikTi Taman eTeTiH OyHbIMaapbl
mTaMOTaral Jkargaiga eki kocuini O0ap BXXM mpecin maiinamany cebentepinin Oipi
AKCIECHTPUKAJIBIK KYKTEMEHIH €H KaKChl TO3IMIILIITT OOJBIT TaObLIa b,

Exi marynsl O6ap Kocuinmi mpectep Oip maTyHsl 0ap NpecTepMEH CalbICTBIPFaH/A,
KYTIpPTKIre KyITepal eH >KaKChl OpHaJaCTBIPYhl JKOHE OaFbITTayIIbl JKYTIPTKIre THiCiHIIe
a3 )KYKTEMEHIH apKachlH/a YJIKEH apThIKIIBUIBIKTapFa ue. Exi maryHsl 0ap TUOTIK KOCHIH/1
MIPECTEepiH KeMIILTIKTEpi KOHCTPYKLMSHBIH KYPAEJLNIri, rabapuTTepIiH YIFarobl, KOChIMIIIA
KOCHiH MEH MIaTyHHBIH 0OJTybIHA OaliIaHBICThl METAIUT CHIMBIMIBUTBIFBI OOJBIN TaOBLIAIbI.

Kocuinai npecte sxetekuri OybIH peTiHIE HETi3iHEH KOCHiHII, CHpEK Karaaiiapaa
KYIBIPBIKIIAHBI Koganaasl. Kocuini ycTabIK-IITaMIbliay MaliiHaaapblHAa ITaMIl Op-
HBIH ayBICTBIPATBIH )KYTIPTKI COJI HeMece 0acKa TYpaeri KOCHIHAI-UiHTIPEKTI MeXaHU3MiHiH
KYMBICBI Ke3iHae OepilnreH KalTapbIMIBI-UIrepisiemeni KO3Fallblc skacaasl. JKymbic
MeXaHM3Mi MeH Oepijic MexaHu3Mi apachblHIarbl Oyl OaillaHbIC KMHEMAaTHKAJIBbIK KaTThl
OoJIbIIT  TAOBUIATBIHIABIKTAH OPBIHAANATHIH JKYMBICTBIH CHUIAThIHA KapaMacTaH, CBIPFY
KBUITAM/IBIFBIHBIH ©3Tepyl opAaiibiM Oenrini Oip 3aH OOWBIHIIA JKypeai JAem ecernTey-
re Oomanel. JXKyripTkiHig Oip KaHTapbIMABI-iIrepiieMei KO3FalbICBIHBIH YaKbITBl Mpec
JKYMBICBIHBIH IHUKIIbIHA colikec Kenemi. KYTipTKiHIH COHFBI JKaFaliiapblHIa UK YIIiH
eKi peT KbumaMAblK Heire TeH. Ocklnaiilna, KO3Fajbic KeJjeMi OOHBIHINA aybICTIajbl
WHEPLMSUIBIK KYIITEPAiH 9cepiMeH JKypei.

Exi mwatyHsl sxoHe Oip KOcHiHi 0ap KOCHiH/I MPECTiH KaHa 0acThl )KYMBIC MEXaHU3MiH
(BXKM) azipney yrin (2-cyper)

[§}
o

c@ Q)

n

6

Cypem 2 — BXXM mipecTiH jkaHa HiHTIPEKTI MEXaHU3MIHIH KHHEMAaTHKAJIBIK CXEeMAaChI
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BXM mnpectin mexanusmi (2 cyper) 1 kocuin, 2 OysiHHaH Typaabl, B, C sxxone D ym aii-
HaJIMaJIbl KHHEMATUKAJIBIK KYIITaphl, 3 ®oHEe 4 eKi IaTyHaap, COHan-aK S5 )KyripTkici oap.
5 xyriptkici E xone F eki aiiHanmanbl KHHEMaTHKANIBIK JKYITapel 0ap, onap TuiciHie 3
JKoHe 4 maTyHAapbIiHa OaiIaHbICThL. 2 YIDKYNTHIK OYbIHBL, 3, 4 IaTyHIAp ’KoHE 5 )KYTipTKici
e3apa TepTOYphIITH TYHBIK 63repeTiH CDEF KOHTYpBIH Kypaiabl.

BXM mnpectiH uiHTIpeKTi MexaHu3Mi Kenecifgei kymbic icreiai. Kocuin 1 TombIK
OYpBUIBICHIHAA OJ1 2 YIDKYNTHIK OyBIHBI )KoHE 3 KoHE 4 maTyHaap apKbUIbl 5 )KYTipTKiHIH
KO3FaJIbICBIH Oepeni,onl 3 Ke3eringe 6 eHjeneTiH oOwbekTire ocep ereni. byn perre 5
JKYTIPTKIHIH OHIeIeTiH 6 00bEKTIMEH JKaHaCy COTiHIE 3 oHe 4 maTyHIap napajuiels Kyiie
00J1a/b1,0y1 OHJIeNIeTiH 6 00BEKTIre e, IPeCTiH OybIHIAPhl apachlH/Ia J1a KYKTeMeIepAiH
OipKeJKi TaparyblH KaMTaMachl3 eTeli.

4-11i KJIACTBI MIHTIPEKTI MEXaHU3MHIH KUHEMATHUKAJBIK TaJIaybl JKaJIbl Typae O-iii
peTTi MOJMHOMHBIH TYOIpiH aHBIKTAyFa OKelledi, COHABIKTaH EpeKeNiep Typaslbl ecell
KaparmaibiM (QyHKIMsUIap KJIAchlHA MICHIiyi MyMKiH emec [4]. by skarnaiina TaObuiraH
TyOipyiepre CoMKec MEXaHHW3MHIH OepuIreH OacTamkpl jKarjaiibl Oap TPaHCICHICHTTI
TeHeyNiep KYHeciH mienryre Typa Keneni. 4-1Ii KIacThl MIHTIPEKTI MEXaHHU3MHIH KEeKe
JKardalblH KapacThIpailblK (CypeT 3), OHBIH ©3TepeTiH KOHTYPBI MapajuieiorpaMM OOJIBII
TabbuIaAbl. Byn skargaiiia KMHEMaTHWKalbIK Tangay MiHACTI KapamailbiM (yHKUUsiap
apKbUIBI aHATUTHKAJIBIK TYPZC HICHITYI MYMKIH. [5]

Cypem 3 — 4-KITaCTBHI HiHTIPEKTI MEXaHU3M

4-K71aCTBI HIHTIPEKTI MEXaHU3M KOHTYPBIHBIH TYUBIKTBUTHIK TCHICYIH BEKTOPIBIK (op-
Maja jkazambI3 (3 cyper)

F+a+b+l-b=S+¢ (1.1)
(1.1.) KOOpIMHATTHIK OCbKE MPOEKIUsIaIl, 0i3

rcosg+lcosy=e
rsing—a+Isiny=-S (1.2)
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(1.2) i3meneTin Ko3rambIc 3aHAapbin axyra 0omansl S = S(9), W = Y(d)

S=a-rsing-Isiny

1 (1.3)
cosy = —T(e —rcoso)
(1.3) epHexTi Kenecineii Typae xa3yra 00naabl
S=a- rsin(pi\/l2 —(e—rcosg)’
(1.4)

Y = tarccos [%(e —rcos (p)]

+ Oenrizep MeXaHU3MHIH TYPJTi )KHHAKTaphIHA COMKEC KEeIe/T.
KpuimamIsIKTap MeH yAeYyJIep/IiH aHAIOTTapbIH AHBIKTAY YIIIH XKaIMbUTAHFaH KOOP/H-
Hat ¢ OoitpiamIa (1.3) Terneyni auddepeHusIIaiMbI3

’ —_—

=—rcos@—Ilcosy -y’

, r. (1.5)
U} sm\y:—l—sm(p

S”=rsin@+Isiny-y’? —lcosy-y”
(1.6)

y”siny +cosy -yl = —TrCOS(p

Opraiblk MexaHu3M yiuiH, € =0 OosraHma KoFapbla KeNTipUIreH Gopmyniaiap cal
KCHUIIC TSI
S=a-rsine+/I>-r?cos’ ¢
; (1.6"
W = tarccos [I—cos (p]

KanbmTbl KOCHIHII-KYTIPTKI MeXaHW3MHEH aiblpMainbibirbl (1.6) xone (1.6")
(dhopmynanapra nmapamerp Kipei
Kpu1aMIBIKTap IbIH aHAJIOTTAPbIH aHBIK TYPJIC almyFa Ooabl

2 -
S’=-rcosqp=+ r Sne
217 —r?cos? @ .
, _ rsing (1.7)
\ll -t 2 2 2
I“—r“cos“ @

Y neynin ananortapsis (1.7) Terueni ¢ OoiibiHIIa quddepeHianian ajayra 0oabl
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S” = rsingLr’ CoS @ __r’sin*gcos@
- - 3

JIZ=r?cos’ o  2(1% - r?cos? (p)/2
o Cos ¢ r?sin’ @cose

JIZE-ricos’@  2(1% - r?cos’ (p)%

Ocol anbiarad Teraenepai Matlab/Simulink 6argapnamackina cany apKbLIbl HOTHKECIH
KapacTbIpaMbI3

Cypem 4 — Kunemarukanblk capantaMmadbiy Matlab/Simulink momei

Cypem 5 — Kocuingi npecteri xyriprkinig OY eci OOHbIHIIA S) )KbIKYBIHBIH
OpHAJIaCyhI V) JKbUIIAM/IBIFbI )KOHE C) YJIeyiHIH rpaduri.
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KopsiThiaabl. Kocuinii npectii KHHEMaTHKAChIH 3€PTTEYIIIH CAH/IbIK aHAJTUTHKAIBIK
omici kacanapl. JKbUaMABIKTap MEH YIeyJepAiH aHalortapsl aHelkTanabl. biz Matlab/
Simulink OarmapiamacblH KOJJaHY apKbLIbl KUHEMATHKAJIBIK caparnTaMaHblH MOJICIiH
YCBIHBIK. ANITBIOYBIH]IBI KPUBOILIUIITI TPECCTIH KbIJKYBIHBIH OpPHAIACY bIH, YKBULIAM/IbIFbIH
JKOHE YleyiHiH Tpadurid anablK. AJBIHFaH HOTHXKEIEp apKbUIbI, 0acKa >KyMbICTapMeH ca-
JIBICTBIPA OTBIPBIN THIMJIUTIK KaFbIHAH apTHIKIIBUILIKTAPBIH OaiKaIbIK.

AJBIHFaH HOTHKEJIEP MEXaHU3MHIH JKYMBIC ICTEUTIHIH KOpCETEe/].
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'Bocmouno-Kazaxcmanckuil 20¢y0apcmeeHHblil mexHu4eckutl YHugepcumem
um. J{. Cepuxbaesa, e. Yemo-Kamenoeopck, Kazaxcman
?Canxm-Ilemepbypeckuil nonumexnuyeckuil ynusepcumem um. Ilempa Benuxoeo,
Canxkm-Ilemepoype, Poccus

BJIMSTHUE TUTAHCOJAEPXKAIIAX NOKPBITUA HA CTPYKTYPY
MOBEPXHOCTH CTAJBHBIX JETAJIEN 3AITOPHOM APMATYPBI

IIlpeocmasnenvl pe3yrbmamvl uyueHus: Kauecmea mumancoO0epiIcaujux noKPulmutl, HaHeCeHHbIX Ha
06pazyvl u Hamypnvle 0emanu 3anopHou apmanmypwl. Tloxkazanwl mopghonozuueckie 0cobeHHoCmu u npu-
YUHBL HEOOHOPOOHOCTIU XUMUYECKO20 COCMA8a Nokpvimus. [Ipedcmasnenvt pe3yibmanivl NOIYYeHUs Ha-
mypHuix uzdenuii uz cmanei 95X18 u 45 ¢ nokpvimuem uz HUMpUOA MUMAana Oisk PeCypPCHLIX UCHLIMAHUL
3anopHOL apmMamypbl.

Kniouesvie cnosa: nokpvimue, Humpuo mumand, Hanvlienue, XUuMu4eckuti Cocmaeg, 3anopHas apma-
mypa, meepoocmyb, USHOCOCMOUKOCMb, KOPPOIUOHHAS, CHOUKOCb.

Maxanaoa 6eximy apmamypaceinvly Ooauiekmepine dicone yaeinepine Koublizan KypamblHOA
mumansl 6ap HcabbiHOapObly canacvli 3epmmey Hamuoicenepi Keimipineen. KaOvinnviy Xumusnviy
KYPAMbIHbIY OipmeKkmi emecmiziHiy cebenmepi MeH MOPQONOUANLIK epeKeniKmepi KopcemineeH.
beximy apmamypaceiuviy pecypcmuli ColHALbIHA APHANAH MUmMar Humpuoimen kanmanzan 95X18 scane
45 bonammapeiHan HaKmvl 6HIMOL ayObIH HIMUICELEP] KENMIPIIZEH.

Tyiiin ce3dep: oicabvin, muman HUMpUOi, OYPKY, XUMUALLIK KYpamel, OeKimy apmamypacsl,
Kammullblebl, Mo3yea me3iMoiiel, mommany2a mesimoiniei.

The article presents the results of studying the quality of titanium-containing coatings applied to
samples and full-scale details of stop valves. The morphological features and causes of the heterogeneity
of the chemical composition of the coating are shown. The results of obtaining full-scale products from
steels 95X18 and 45 coated with titanium nitride for life tests of stop valves are presented.

Key words: coating, titanium nitride, spraying, chemical composition, stop valves, hardness, wear
resistance, corrosion resistance.

TapanTuiineIii cpok pabOTHI 3aIIOPHOM apMaTypbl Ha MpHUMepe MUOCPHOH 3aIBIKKH
coctasyseT 1 rox [1]. B ycnoBusix mo0sram Hed T B [Ipukacnniickoil HI3MEHHOCTH - paii-
OH T. AKTay CpPOK CITy>KOBI 3aJIBMKKA YMEHBIIAETCS 10 3 MecseB. HanexkHOCTh U pecypce
3allOpHON apMaTypbl 3aBHCUT OT CIEAYIONINX (PaKTOPOB: MOAO0Opa Marepualia, HaHECEHUS
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MTOKPBITHS ¥ TEXHOJIOTUU M3TOTOBIIEHUS. Bee 3T mapamMeTphl UTpaloT BaXKHYIO POJIb B JKU3-
HEHHOM IIMKJIE 3aIlIOPHOM apMaTypbl, UCIOJIb3yEMOM B arpeCCUBHOM cpejie IpH J00bIYe U
nepepaboTke HedTenpoaykToB. OQHUM M3 IMyTel PElIeHUs] YKa3aHHOH 3a/lauMl SBISIOTCS
HCCJIC/IOBAHUS 110 pa3paboTKe KOPPO3UOHHO-CTOMKKMX M U3HOCOCTOMKUX NMOKphITUi. Cyliie-
CTBYET HECKOJIBKO METO/I0B HAaHECEHUS MMOKPBITHI: HallJlaBKa, HallbIJIEHHUE, Fa30TJIaMEeHHBIH
CHoco0, 1a3epHasi TEXHOIOTHs U Apyrue [2-4].

Jlnist IOBBILICHUST pecypca padoThl U3ACIHUN BCE IIUPE MPUMEHSETCS METOJ KaTOAHO-
nonHoi 6omo6apauposku (KMB) s HaneceHus ynpoYHSIIOIIMX MOKPBITHI [5-6]. B rpynmy
PEaKTUBHBIX METOJIOB HAHECEHUS TIOKPBITUI BXOJSAT METObI TOTYUYEHNS MOKPBITUH U3 XH-
MUYECKUX COEIMHEHUHN, CHHTE3 KOTOPHIX OCYIIECTBISETCS HEMOCPEICTBEHHO B MPOLECCe
ocaxxaeHust. CyIHOCTh HaHECEHHsI TIOKPBITUH PEaKTUBHBIM METO/IOM 3aKJII0UaeTCs B TOM,
4TO B pabouylo Kamepy MoAaroT XUMUYECKH aKTHBHBIN ra3, PY B3aUMOJCHCTBUN KOTOPOTO
C MCIIApEHHBIMH aTOMaMM MeTajula ¥ 00pa3yeTcsi XMMHYEeCKoe coequHeHue. PeakTuBHbIC
METO/BI IPUMEHSIOTCS JUIsl HAHECEHUS pa3HbIX OKPBITHH.

1. Hutpuaos metaninos. Mcrnonb3oBaHue 31€KTPOHHOIYYEBOTO, JIA3EpHOTO MIIN DJIeK-
TPOIYTOBOTO CII0CO0a MO3BOJISIET OCYLIECTBUTH UCTIapeHne MeTaiuta. [lanee B pabouyto Ka-
Mepy MOAAeTCsl aKTUBHBIH ra3, KOTOPBI 00pa3yeT CoeIMHeHNE C TUTAHOM:

Ti+N — TiN

Hutpun tutana - coenmuHeHue TUTaHa W a3ora cocraBa TiNX (IJe X - COOTHOIICHHE
0.58 x 1.00) mpeacrapiser coboit a3y BHEAPEHUS C HIMPOKOH 00I1aCThI0 TOMOTEHHOCTH,
KPHUCTAIIJIBI ¢ KyOM4Y€eCKOW IPaHeEeHTPUPOBAHHON PEIIETKON, UMEIOT BEICOKYIO MUKPOTBEP-
noctb (Hp = 19944137 kr/MM?) U TEPMOAMHAMHUYECKYIO YCTOWIUBOCTh, UMEET IIOTHOCTh
5,44 r/cm® u Temneparypy tuiasienust 3205 °C. Hutpua TuTana mpeacTaBiseT coboit rpa-
HYJBI KENTO-KOPHUYHEBOTO 1IBETA, & B CKATOM COCTOSIHUU MTPHOOPETAET 30JI0TUCTYIO OKpa-
cKy. B 3aBUCHMMOCTH OT COOTHOIIIEHHH MOTOKOB a30Ta M TUTaHa BO3MOXKHO OOpa3oBaHHE
COeIMHEHNH mepeMeHHOro cocTtaBa TiNX. LIBET MOKpBITHA TIpH 3TOM MOXXET MEHATHCS OT
3eneHoro 110 kenroro. [Ipomnecc o0pa3zoBanus COeTMHEHNH POTEKAET, B OCHOBHOM, Ha TI0-
BEPXHOCTH. B 00bemMe BepoITHOCTh XUMUYECKOTO B3aMMOICHCTBHUS aTOMOB METaJljIa 1 a30-
Ta HU3KA.

2. KapbumnoB meramioB. JlaHHBIN METO MCIONB3YEeTCs ISl ITOyYeHHUs] TIOKPBITHH U3
KapOWIOB TUTaHA, IUPKOHMS, XpoMa, BoIbhpama. B yrmepomoconepkanux razax (MeTana,
areTUIIeHa) 00pas3yIoTCs KapOuIbI.

3. OxcunoB MetaimuioB. Mcnapenue MeTaiia IpOUCXOIUT B cpeie KHCIOpOoa MITH Ta-
POB BOJIBI.

Hcnonp3oBanne peakTHBHOTO METO/1a MO3BOJISIET MOYYNUTh BHICOKYIO TBEPAOCTh U Ka-
YECTBEHHYIO aJIF€3UI0 MOKPBITUS ¢ OCHOBHBIM MeTayioM. [IpenBapuTenbHO HarpeTsie moj-
noxku (10 400...600 °C) 1mo3BOJSAIOT MOBBICUTH aATE3NOHHYIO MTPOYHOCTH MOKPHITUA. 15t
MOBBIIIIEHHUS U3HOCOCTOMKOCTH PEXYIIETO0 MHCTPYMEHTA UCTIONIB3YIOT TIOKPBITHS KapOHI0B
Y HUTPUIOB MeTayja TOMmHuHOHN 10 12 MkM. [Ipn m3meHennn coctaBa ra3oBoil cpebl BO3-
MOHO CO3/1aTh MHOT'OCJIOMHOE MOKPBITHE 3a OJIUH TEXHOJIOTHYECKUMN 1IHUKII.

Meton KUDB sBisieTcst pa3HOBUHOCTBIO PEAKTUBHBIX METOJOB HAHECEHUS TIOKPBITUI
CIIOKHOTO COCTaBa. /|aHHBIM METOIOM IONTy4aloT MOKPBITHA HUTPHJIOB: OCAKIACHHUE aTo-
MOB MeTajljla MIPOBOJIUTCS B IPUCYTCTBUU aKTUBHOTO ra3a a30Ta WM aMMHaKa, KapOuI0B
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(axTHBHBIN Ta3 — alleTHIIEH, METaH), OKCUJOB (aKTHUBHBIN raz — KMCIOPOA) TUTaHA, LIUPKO-
HUS, XpoMa U Ipyrux MeTayioB. OZHUM U3 HEJOCTATKOB 3TOr0 METO/Ia SBISIETCS HaIUuue
KareJibHOU (Da3bl, YaCTHUIIbI KOTOPOM MOTYT JOCTUTaTh 25 MKM, KOTOpbIC TIpU paboTe map
TpeHHUsI ACUCTBYIOT KaK abpa3uBHbIC yacTHIilbl. [1o 3T0# mpuyuHe npu pa3paboTKe TEXHO-
JIOTHYECKOTO perviaMeHTa MPUMEHUTEIBHO K KOHKPETHOM IeTajH ClIeyeT KOHTPOIUPOBaTh
JUHAMHKY U3MEHEHHs [IIepOX0BAaTOCTH paboueil MOBEPXHOCTH B IPOIIECCE HAIBIIICHHUS.

IIpencraBnser UHTEpeC UCCIIEOBAHNE BIMSHUSA COCTaBa MOKPBITHS HUTPUIOM TUTaHa,
B Ipezieniax o0JIaCTH €ro TOMOT€HHOCTH, a TaKyKe TOJIIUHBI NOKPBITHS Ha MOPQOIOTHIO
KarneabHOH (ha3bl, LIEPOXOBATOCTh, MUKPOTBEPIOCTh, KOPPO3HOHHO-CTOWKOCTh, 1 U3HOCO-
CTOMKOCTb IMOBEPXHOCTEN CTaJIbHBIX JE€Tale MIPUMEHUTENIBHO K MCIIOIb30BAHUIO B 3aI10P-
HOU apmarype.

Jns HaHeceHUs U3HOCOCTOMKOTO U KOPPO3MOHHOCTOMKOTO MOKPBITUA HA OCHOBE TH-
TaHa OBLIM MPHUTOTOBIEHBI 00pa3libl, a TAK)KE HATypHBIE JCTAIM 3allOPHOM apMaTypbl U3
craneii 45 u 95X18. Ilepen HaHECEHUEM MTOKPBITUS TIOBEPXHOCTh 00PA3LIOB MOABEPrajiach
nutngoBke. [ToKpbITHE HAHOCHIIOCH METOJOM KaTOJHO-MOHHOW OOMOAapAUPOBKH Ha ycCTa-
noske HHB 6/6 (pucynok 1).

[Tocne oTkauku BO3AyXa M CO3aHUS BaKyyMa B paboueil 30He YCTaHOBKHM MPOU3BOIHII-
cst HarpeB 00pasiuoB a0 Temneparypst 370...400 °C. [ns ynpasneHus Ga30BbIM COCTAaBOM
MOKPBITHS B pab04ylo 30HY MOABAJICS Ta3, COAEPIKAIIUKN a30T WM KUCIOPOJ B TUANa30HE
ocrarouHbIX gapiaeHui 102 ...10> MM PT. CT. AJIsI TOJYYEHHS PA3TMYHBIX COCTABOB MOKPbI-
tus. Tok 90 A. Hanpsbxenne 200 B. Bpems 30 mun. PesxyuM HanbliieHUs BBIOUpaics U3 pac-
YeTa MOJyYeHUs! MOKPBITHS, COCTOSINEr0 U3 TUTaHa, HUTPHJIa TUTaHA U OKCH/1a TUTAHA.

Pucynok 1 — Ycranoska Ui HaneceHus nokpsituii HHB-6.6
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Jiist nzyuennst MOp(OJIOTHHU 1 DIIEMEHTHOT'O COCTaBa MOTYYEHHBIX MOKPHITUH (PUCYHOK
2) WCTIOJIB30BANICS PACTPOBBINA ANIEKTPOHHBIM MHUKPOCKOIl ¢ MHUKPOAHAIU3aTOpOM (DUPMBI
«JEOL» JSM-6390LV c npuctaBkoil /i1 MUKPOPEHTTEHOCIIEKTPAJILHOTO aHaIu3a — MU-
KPO30HJIOM.

Pucynoxk 2 — O6pasIs ¢ MOKPEITHEM: | - TOITOXKKA TUTaHA,
2 - MOVIOKKA TUTAHA-HUTPUJI TUTAHA, 3 - MOJJIOKKA TUTAHA-OKCH] THTAHA

HccnenoBanue TBEpAOCTH MOKPHITUS TPOBOAMIIOCH HA MUKpOTBepaoMepe «DuraScany.
JloxanpHBIN aHATN3 [TOKA3aJ1, YTO SIEMEHTHBIN COCTaB HEOAHOPOACH (PUCYHKH 3, 4): TOMU-
MO OJTHOOJHOT'O MOKPBITUS cocTaBa TiN HaOII0AAIOTCS KalelbKU PasMepoM 10 5 MKM, CO-
CTOSILLIME U3 TUTaHa (CHEKTP 5) M HUTPHUA TUTaHa (CHEKTp 2, 4). XapaKTepUCTHKA KaXI0T0
CIIEKTpa IpeAcTaBieHa B Tadnume 1.

Pucynok 3 — Pe3ynbTarsl JOKQIbHOTO MUKPOPEHTICHOCTIEKTPAIBHOTO aHaIN3a 00pasia
C MOKPBITHEM U3 HUTPUJA TUTAHA

CriekTpaibHBIN cocTaB 00pa3iia ¢ HOKPHITHEM U3 HUTPHUIA TUTAHA

Criextp N (0] Ti

1 2 3 4
Crektp 1 65,42 0,00 34,58
Crektp 2 41,66 11,36 46,98
Crexrp 3 48,78 9,64 41,58
Cnekrp 4 40,50 0,00 59,50
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OxoHuanue maobauybwl

1 2 3 4
Crextp 5 18,58 0,00 81,42
Crrextp 6 60,32 6,41 33,28
Cpennee 45,88 4,57 49,56
MaxkcumansHoe 65,42 11,36 81,42
MununmansHOE 18,58 0,00 33,28

Pucynok 4 — DneMeHTHBIN COCTaB TIOKPBITUS 00pa3iia, MOKPHITOrO HUTPUIOM THTaHA

MHuUKpPOTBEPIOCTE OMpenesIach ABYMs MeToaaMu: 1o Bukkepcy u Kaymy (pucyHok 5).
PesynbraTs! ncciemoBaHus MUKPOTBEPAOCTH ITOKPBITHIA ITPEACTABICHBI HA PUCYHKE 0.

Pucynoxk 5 — O0umii BUJ OTIIEYaTKOB HHICHTOPA TIPH OTPENEICHUHN TBEPIOCTH

o Bukxepcy (a) u Kuymy (0)
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Pucynok 6 — TBepnocTb cTambHBIX 00pa3noB Ctamum 45 ¢ mokpeITHeM U3 THTaHA (1),
HUTPUA TUTaHA (2), OKCHHUTPHUI TUTaHA (3)

AHanH3 TIOKa3bIBAET, YTO HAHECEHHE MOKPHITHS MPAKTHIECKH B JBA pa3a yBEITNIHBACT
MHUKPOTBEPIOCTH MTOBEPXHOCTH.

[IpenBapuTensHBIC KOPPO3UOHHBIE UCIIBITAHUS B Kamepe cojieBoro Tymana (KCT) mo-
Ka3alli, YTO MOKPBITHE CTAIBHBIX 00Pa3I[0B HUTPUIOM THTAaHA HE3HAYUTEIHHO YIydIIaeT
KOPPO3HMOHHYIO CTOHMKOCTB. I10 9TOM NpuyuHe ciieyeT NpoAoIKUTh UCCIIEIOBAaHUS TT0 TIO-
BBIIIEHUIO KOPPO3HOHHON CTOMKOCTH IIyTEM ONTHMHU3AIINN COCTABA, TNIOTHOCTH TIOKPBITHS,
a Take TEXHOJIOTHYECKOTO PEeTJIaMeHTa HalbUICHNS.

Jltst onipeenieHust H3HOCOCTOMKOCTH M pecypca paboThl W3S 3aITOPHON apMaTyphl
OBITM M3TOTOBJICHBI HATYPHBIE IETATH IMTHOCPHON 3aIBIKKH M3 MTAaTHOH cTamu 95X13 (c
yIpogHstonieit Tepmudeckoir oopadotkoir, HRC 36) n «cpipoii» cramu 45, koTopast Obuta
TIpeTOKeHa TS CHIKeHUS cebecronmocTu m3aenust, HRC 25) (pucynok 7).

Pucynox 7 — Jleranu 3anopHoit apMaTypsl u3 craneit 95X18 u 45 1o u nocne
HAHECEHMS TIOKPBITUS N3 HUTPUIA THTAHA

Heranu u3 craneit 95X18 u 45 ¢ mOKpbITHEM HUTPHUIOM THTAHA MEpeaHbl 3aKa3uuKy
JUIsl IPOBEICHUS CTEHIOBBIX PECYPCHBIX HCITBITAHHH.

Takum 00pazom, B pe3yibrare MPOBEIECHHOIO 3Tana padoThl:

1) mpoBeAeHBI HKCIIEPUMEHTHI IO HAHECEHHIO TUTAHCOACPIKAIINX MOKPBITHH Ha 00pas3-
LBl YIJIEPOAUCTBIX M JICTUPOBAaHHBIX cTalieid. [lokazaHo, YTO B 3aBUCHMOCTH OT PEKHUMOB
HambUleHUs (COCTaB M OCTAaTOYHOE JABJICHUE PEAKIMOHHOTO Ta3a) MOXKHO 3(PQEKTHBHO
YIPaBIsATh KAYECTBOM MTOKPBITHS;
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2) uzydeHa MopQoJIorusi, MUKpOpesbed 1 HEOJHOPOAHOCTh XUMHUYECKOTO COCTaBa Io-
KPBITHS. YCTaHOBJICHO, YTO KPOME TUICHKU U3 HUTPUJA TUTAHA IPUCYTCTBYIOT KAL) U3
TUTaHA U HUTPHUA TUTAHA;

3) U3rOTOBJIECHBI HATYpHBIE AeTanu u3 craneit 95X18 u 45 ¢ moKpeITHEM U3 HUTPHUAA
TUTaHA JUIsl PECYPCHBIX UCTILITAHUM.
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VWHBECTUIIMOHHBIE PECYPCHI CEJBCKOI'O XO3SIMCTBA
PECHYBJIMKU KASAXCTAH

Paccmompenvl ocobennocmu u 3navenue uneecmuyuti 015 YCmouuugo2o paseumus azpaphozo cex-
mopa sxonomuruy. Mccredosansvl 0CHOGHbLE NOKA3AMENU UHBECIIUYUOHHOU 0EsTMENbHOCU CelbCKO20 XO-
saticmea Pecnybnuxu Kazaxcman. I[lpogedena oyenka ucnonb308anus UHEECMUYULL 8 pa36UMuY depapHol
ompacau cmpanel. Beisenena 63aumocesnzb Mexicoy 8ano6biM 6bINYCKOM NPOOYKYuu (Yciye) cenbeko2o Xo-
35UCmMea pecnyonuKy U UHEECMUYUAMU 8 OCHOBHOU KANUMAL ¢ OnpedereHuemM Kodg@duyuenma 3HaKoe
Dexnepa. Chopmynuposanvi nepcnekmusbl UHGECMUYUOHHO20 PA3GUINUS CENbCKOXO3AUCHBEHHOU OMpac-
au Kazaxcmana.

Kniouesvie cnosa: azpaphviii cekmop, UH8eCmMuyuU, 0OCHOGHOU KANUmMa, UHMeHCUpuUKayus, sKoHo-
MudecKuil pocm, YCmouuugoe pazgumiue.

DKOHOMUKAHBIY ACPAPIbIK CEKMOPbIHbIY MYPAKMbL OAMYbl YUliH UHEECMUYUATAPObIY epeKulenikmepi
MeH Manbi3vl Kapacmulpuliaosl. Kasaxeman Pecny onukaceinvly ayoll wWlapy aublibleblHblH UHEEeCIUYUATbIK
KblaMemiHiy Heeizei kopcemkiuwmepi sepmmendi. Enoiy aepapnvix cekmopbin 0amvimyea uH8eCcmuyusiap-
Obl natidananyovl 6azanay emkizinoi. PecnyOnukanvly aybli wapyauiblivlabl OHIMOepin (Kbizmemmepit)
JHCanNbl WHI2APYObIY JCIHe Heaizel kanumanea uHeecmuyusiapoviy Pexuep bencinepiniy kodhpuyuenmin
aunvblKmaymeHn o3apa 0aunanvicl amblkmanovl. Kazaxcmanoagvl ayeln ulapyaublivlebl  CaldCbiH
0amvinyOblly Kelleuezi MmyHcblPbLMOANLAH.

Tyitin co30ep: azpapnvik ceKmop, UH8eCTUYUANAD, He2i32T KANUM AT, UHMEHCUDUKAYUS, IKOHOMUKATLIK
ocy, mypaxmol 0amy.

The features and importance of investment for the sustainable development of the agrarian sector of
the economy are considered. The main indicators of investment activity of agriculture of the Republic of
Kazakhstan are investigated. An assessment of the use of investment in the development of the agricul-
tural sector of the country. The interrelation between gross output of products (services) of agriculture
of the republic and investments in fixed capital with the determination of the coefficient of Fechner signs
is revealed. The prospects for investment development of the agricultural industry in Kazakhstan are
formulated.

Key words: agrarian sector, investments, fixed capital, intensification, economic growth, sustainable
development.

ATrpapHBIi CEKTOp B CHITy CBOEH crieliM()UKN HE MOXKET B YCJIOBHSAX PhIHKA Ha PaBHBIX
y4acTBOBAaTh B MEKOTPACJIEBONH KOHKYpeHIMH. OTHOCHUTEIBHO HU3KOIOXOTHOE CEIbCKOE
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XO3SICTBO, 3aBUCHMOE OT MPHUPOAHBIX (PAKTOPOB M MMEIOIIEE SIPKO BBIPAKEHHBIH CE30H-
HBIH, IUKJINYHBIA XapaKTep BOCIPOU3BOJICTBA, SIBISICTCS OTPACIIBIO, O0JIee OTCTANIOM B TeX-
HOJIOTHYECKOM TUTaHE TI0 CPaBHEHUIO C MPOMBIIUIEHHOCTHIO U JAaeT MEHBIIYI0 OTAady Ha
BJIOKEHHBII KaluTall.

Teopust ¥ NMpakTUKa SKOHOMHUYECKOTO Pa3BUTHUS ONpPEAEISeT 1Ba MyTH yBEIHMUCHHUS
00bEMOB TIPOM3BOJICTBA — IKCTCHCUBHBIN U MHTCHCUBHBIN. BO3MOKHOCTH SKCTEHCHBHOTO
Pa3BUTHS yKe TIOUTH MCUYEPIaHbl, TOITOMY WHTCHCU(HKAIIUIO CIIEAYET CUNTaTh Hanbojee
3P PEKTUBHBIM U €JIMHCTBEHHO BO3MOYKHBIM CIIOCOOOM Pa3BUTHSI MPOU3BOJICTBA B arpompo-
MBITIIIEHHOU cdepe.

JelicTBytoIIas cuCTeMa yrpaBJIeHUs] SJKOHOMHUYECKHM POCTOM CEIIBCKOTO XO3SHCTBA Ha
MPaKTUKE MPOSBISICTCS B PETYIMPOBAHWU TEMIIOB 3TOr0 pocrta. B wrore Bompoc TeMmnoB
9KOHOMHUYCCKOI'O POCTa BBIABUTACTCA B PAA OCHOBHBLIX IIPU PCHICHUHN np06neM HMHTCHCHU-
¢uKanuu mporecca BOCIPOU3BOJCTBA U MPEONPEACISeT PEIICHHEe COIMANBHBIX 3a/1ad B
arpapnoit cdepe [1].

[Ipornecc MHTEHCHU(UKAIIUN arpoMPOMBIIINIEHHOTO TIPOU3BOJCTBA MOXKET 0a3MpOBATh-
Cs Ha peau3alii YJKOHOMUYECKOTO MEXaHM3Ma YCTOHYHMBOTO pa3BuTus. Kak moka3siBaeT
MEKYHApOIHBIH OIBIT U OTEYECTBEHHAS PAKTHKA, TAKOW MEXaHU3M BKJIIOYaceT B ce0sl 1Ba
B3aMMOCBSI3aHHBIX OJIOKa: PHIHOYHO-KOHKYPEHTHYIO CaMOOPTaHU3aIHI0 BOCIIPOM3BO/ICTBA
Ha Bcex ypoBHAX AIIK u cucremy rocyaapcTBEHHOTO PErylMpOBaHUS M TMOAJIEPIKKU €ro
YCTOMYMBOTO Pa3BUTHSL.

YcroitunBoe pa3BUTHE — TO MpoIiece, TpeOyomuil Mpeodpa3oBaHMil B SJKOHOMHYECKOM
pa3BUTUH, IPY KOTOPOM HaIpPaBICHUS] HHBECTUIIUH, UCTIOJIb30BAHUE PECYPCOB: MaTepHAIIb-
HBIX, (UHAHCOBBIX M TPYAOBBIX, CTPATETUS PA3BUTHSI, HHCTUTYLMOHAIbHBIE TPeoOpa3oBa-
HUSl B3aUMOCBSI3aHbl M HAIPABJICHBI HA YJIOBJIECTBOPSHHUE PACTYIIUX MOTpeOHOCTEH 00IIe-
CTBa.

Ha Bcex ypoBHSIX IpUHATHS pelIeHNH HEOOXOIUMO UCTIOIH30BATh IIPH MOHUTOPHUHTE U
MIPOTHO3WPOBAHUH WHAUKATOPHI YCTOMYMBOTO PAa3BUTHS, KOTOPHIE COAIAHCHPOBAHHO yUH-
TBHIBAIOT SKOHOMHUYECKUE, COLUANIBHBIC U KOJIOrHYecKue GakTopsl [2].

B tabnuue 1 mpencraBieHbl HHBECTHLIMH B CENbCKOE X03aKcTBO PecmyOnuku Kazax-
craH 3a 2013-2017 rozsl.

Tabnuya 1 — MaBecTULIMM B CENbX03MPON3BOACTBO Kazaxcrana, MiIH. TeHTe

" JloJist ”HBECTULIMI B CEJIBCKOE

HBECTHIUH B .

Tonpr HuBecTunmu, Bcero o X035HCTBO B 0011IEM 00bEME
CEJILCKOE XO3SIHCTBO = o

HHBECTULIHH, %o

2013 6072 687 139 627 2.3

2014 6591 482 173 281 2,6

2015 7024 709 163 907 23

2016 7762 303 253 691 33

2017 8770 572 348 481 4,0

U3 Ta6J'II/II_IBI MOXHO CACJIaThb BBIBOJ, YTO HapAaAay € poCTOM I/IHBGCTI/ILII/Iﬁ B 3KOHOMU-
Ky PGCHY6J'II/IKI/I Kazaxcran Ha6J'IIO,Z[a€TC}I TCHACHI U CHUKCHUSA UX B arpapHyro OTpacjib B
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2015 roxy. YpoBeHb HHBECTHIIMI B OCHOBHOM KanuTtan 3a 2013-2017 rr. octaercs B npene-
nax 139627-348481 muH.TeHre. YBenuueHue u 0€3 TOro MU3EPHOH J0JIM MHBECTUIIMH B
cenbekoe X03sUcTBO ¢ 2,3% B 2013 romy 1o 4,0% B 2017 romy xapakTepusyeT arpapHyro
MTOJTUTHKY CTPAHBI B IIEJIOM M JTaeT OCHOBAaHUE YTBEPXKIATh, UYTO (PAKTOP «KAMMUTAID» KpalHe
HEIOCTaTOUEH B CEITbCKOXO3SMHCTBEHHOM OTPACIIH.

CTpyKTypa HHBECTHLIUH MO0 UICTOYHUKAM B CEJILCKOE XO35SHCTBO BBIMISAUT CIEAYIOINM
oOpa3oM: coOcTBeHHBIE pecypchl — 83,1%; 3aeMHbIe cpencTsa - 16,8; OrOKETHBIC Cpe/l-
ctBa — Bcero 0,1%. [ToguepkHeM, 4To 0€3 MPHUBJICUCHUS HHBECTUIMH B CEIILCKOE X03SHCTBO
TPYIHO periaTh COMUAIBHEIE TPOOIEMBI CETbCKUX TeppUTOpHii. [l03TOMY TIepBOCTETICHHON
3a/1aueii OpraHoB TOCYIapCTBEHHOM BIIACTH CTAaHOBUTCS (DOPMUpOBAHNE WHBECTHIIMOHHON
MIPUBJIEKATEILHOCTH CEIBCKOTO XO35HCTBa.

VHBecTHLIMOHHBIC BIOKEHHS B CEIbCKOE, JIECHOE U phIOHOE X031cTBO Pecmybnuku Ka-
3axcraH 3a 2017 rox yBeTMUMWINCH 10 CPABHEHUIO C MPEABLAYINMM rogoM Ha 29,3% u co-
crasuiu 352,5 mupa. Tenre. OcHOBHBIE 3epHOceromre pernonsl — CeBepo-Kazaxcranckas,
Kocranaiickast 1 AKMOIHHCKas 00JIaCTH HampaBwiak 145,6 MIpa. TeHTe B OTpacib, YTO CO-
CTaBWJIO OOJIBILIYIO YaCTh WHBECTHLMH B CEJIBCKOE, JIECHOE U PbIOHOE X03s1iicTBO (41,3%).
Bornee 87% wHBecTUIMI B OCHOBHOMW KaIlTUTAJ B CEJILCKOE, JIECHOE U PHIOHOE XO3SHCTBO OBLTH
HarpaBJeHbI Ha BBIPALIMBAHUE CE30HHBIX KYABTYD (62,1%) 1 5kuBOTHOBOACTBO (25%) [3].

OObeM MHBECTHIIMN B OCHOBHOM KarMTajl B CEIbCKOM XO3SUCTBE MPU OOIICH MMOJI0KH-
TenpHOU TeHAeHINH (yBenmmuenue ¢ 139,6 mapa. tenre B 2013 romy mo 348,5 mupa. TeH-
re B 2017 romy) HemocTaTOUEH JJIsi HHTEHCU(DUKAIIMH TTPOU3BOJICTBA U €T0 JUHAMUYHOTO
passutus. [lo pacueram, 3a nepuon ¢ 2013 mo 2017 . B cpeAHEM IO SKOHOMUKE MPUPOCT
HUHBECTHUIMI cocTaBuia 9,6%, B cebCKOM X03sUCTBE - 25,7%. [lpu Takux yCcIoBUSX CIOX-
HO 00€CTICUNTh YCTOMUHUBOCTH IKOHOMHYECKON TUHAMUKH B JOJITOCPOYHOU NEPCIICKTHUBE, a
(hopMmupoBaHUE TOTEHITHATA POCTA BOOOIIE SIBISICTCS MPOOIEMATUIHBIM.

OmnpenensomyM Il pa3BUTHS OTPACIH SBIAETCS JIEHCTBEHHBIH OpPraHW3alMOHHO-
SKOHOMHYECKUH MEXaHW3M MHOTO(YHKIIMOHAIHHOTO Pa3BUTHS CEILCKOTO XO3iHCTBa, B
KOTOPOM MEpBbI TOCY/IaPCTBEHHOTO PETYJIMPOBAHUS IMOJCTPOCHBI K aJeKBATHON CHCTEME
9KOHOMHUYECKUX OTHOLICHHUH, 00eCIeunBasi OCBOCHUE JOCTH)KEHHH HAyYHO-TEXHUYECKOTO
Iporpecca U COBEPILIEHCTBOBAHNE Ha 3TOW OCHOBE CPEJCTB MPOU3BOJICTBA, BHEAPEHHUE UH-
HOBAIIM{, TPOTPECCUBHBIX CUCTEM M METOJIOB YIIPABICHHMS.

OnmHOBpEMEHHO T OTIeHKH 3 (EeKTUBHOCTH TOCYIAPCTBEHHOTO PETYIINPOBAHUS CIIE/TY-
€T YYUTHIBATh €r0 BO3/ICHCTBUE HA OTACIBHBIC BUIbI ACATEIHHOCTH. BOIBIION OIIOK OTICHKH
3¢ PEKTUBHOCTH TOCYJapCTBEHHOTO PErYIUPOBAHMS — YCTAaHOBJICHUE B3aUMOCBS3EH MEKIY
WHCTPYMEHTAMH SKOHOMHYECKOTO MeXaHnu3Ma (KpeAuTOBaHHE, HaJIOr000I0KEHHE, CTPAX0-
BaHUE U JIp.) ¥ UX BIMSHUEM Ha SKOHOMHUYECKHE TIOKa3aTeIn oTpaciu [4].

BreruncnuM TeCHOTY CBSI3M MEX]y BaJIOBBIM BBIITYCKOM TPOIYKIHH (YCIYT) CENbCKO-
IO XO3SIICTBAa ¥ WHBECTHUIMSIMHI B OCHOBHOW KalUTAall C TMTOMOIIBI0 Kod(duimeHTa 3HaAKOB
dexHepa.

CocraBuM pacyeTHyio TaOnuiy st onpenencHus koddduuuenta 3HakoB Dexnepa.
Kosdduuument 3naxoB dexnepa npuseaeH B Tadnuie 2.

Kosdpunment dexaepa MOKHO BEIUUCIUTD 1O HOpMYyJIe:

na_nb
Ky = n, +n,
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e N — 9UCII0 COBMAJICHUI 3HAKOB OTKJIOHCHUN WHANBUIYAIbHBIX BEJIUYHH OT CPEIHEH;
n, - 4KCIIO0 HECOBITIaJeHUM 3HAKOB OTKJIOHCHUH.

Cpennue:

X =44070916,8/16 = 254432,3 MH. TeHre
Y =348481/16 = 21780 MitH. TeHTe

Paccunraem xoaddunment dexnepa:

14-2
14+2

=0,75.

Tabnuya 2 — PacuetHas Tabnuna 1yt onpeneneHus kodpdunnenra Gexaepa

BasnoBslii BbITyCcK NuBectunumn 3uaku .
OGnacts MPOLYKLINHA (ycn}‘lr) B OCHOBHOH OTKIOHCHUH | CoBriajicHue

CEJILCKOTO X035~ Kamnurain, OT CpeaHeH 3HAKOB

CTBa, MJIH. TEHTE, } | MJIH. TEHTE, X X, ¥,
AxMonnHCKas 378 170,9 33699 + + a
AXTIOOMHCKAsI 200 631,3 10 356 - - a
AnMaTuHCKas 630 931,6 43 146 + + a
ArtpIpayckast 61 129,6 2 860 - - a
3amaaHo- 140 043,8 5241 - - a
Kazaxcranckas
JKamObLICKast 251 317,0 17 406 - - a
Kaparannnuckas 251 014,4 9 640 - - a
Kocranaiickas 368 099,4 37 325 + + a
Ke13pumopanackas 88 673,9 4 893 - - a
Mamnrucrayckast 13 722,5 10 - - a
IOxno0-Kazaxcranckas 505293,4 37 963 + + a
[TaBnonapckas 204 421,9 55658 - + b
Ceepo-Kazaxcranckas 498 410,4 71 887 + a
Bocrtouno- 472 008,0 18 364 - b
Kazaxcranckas
. Acrana 1308,7 - - - a
. AlMarel 5740,0 34 - - a
Hroro 4070916,8 348 481

B3aumocBsi3p MeXly BaJIOBBIM BBIITYCKOM MPOIYKIIMH (YCIIYT) CEIbCKOTO XO3sCTBA U
MHBECTULIMSIMU B OCHOBHOM KalMTAJI JOCTAaTOYHO TECHAs U IpsiMasi, T.€. [0 MEPE yBEIUYe-
HUSl MTHBECTHIIMN PAacTET BaJoBas MPOAYKITUS IO paCCMaTPUBAEMBIM O0JIACTIM.

Hcnonp3oBaHue MHBECTULMOHHBIX PECYPCOB MHHOBALMOHHON HAIPAaBIEHHOCTH B CO-
BPEMEHHBIX YCIOBUAX SBISIETCA OOIIEH MPennoChUIKON BOCCTAHOBIEHHUS MMPOU3BOACTBEH-
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HOTO TMOTEHIMAaJa CeIbCKOXO3IHCTBEHHOTO MPOM3BOICTBA, MPEOJOJICHHUS €r0 SKOHOMUYe-
CKOTO M TEXHOJIOTHYECKOTO OTCTaBaHUs, OCHOBHBIM (PaKTOpOM 00ECTeYeHHUs] YCTOHUYNBOTO
pasButus [5].

VYcToiturBOE pa3BUTHE CEITBCKOTO XO3SIHCTBA B YCIOBHSX HOBOTO SKOHOMHUYECKOTO Me-
XaHU3Ma XO3SIMCTBOBAHUSI BO3MOXKHO JIMIIb Py MHTCHCUBHOM pPACIIMPCHHOM BOCIIPOU3-
BOJCTBC, OCHOBHBIMH q)aKTOpaMI/I KOTOPOTO ABJIAKOTCA:

e B cdepe OpraHu3aluyU NIpolecca MPOU3BOACTBA — PAllMOHANIBHASL CTPYKTYpa arpo-
MMPOMBIIIJICHHOTO IMPOU3BOACTBA B YCJIOBHUAX KOHKYPCHIHWU; MOBLIIMICHHUE 3KOHO-
MHYECKOI'0 IJIOAOPOAUA 3CMIIU; HOH6OP KYJIBTYp, COPTOB MHTCHCHUBHOI'O TUIIA B
COOTBETCTBHU C KOHBIOHKTYPOH pBIHKA; pa3padoTKa ¥ BHEIPEHUE MHTEHCHBHBIX
pecypcocOeperaronx TeXHOJIOTHil; OpraHu3alKs POU3BOACTBEHHBIX MPOLIECCOB
KQ4€CTBCHHO M B OITUMAJIbHBIC CPOKHU; COBCPHICHCTBOBAHUC OTHOILIEHUI C06-
CTBCHHOCTH,; NOBLIIICHNUE MOTUBALIUU Tpyda pa6OTHI/IKOB 1 KadeCTBa UX KU3HU B
YCIOBUAX UBMCHCHUS CJIOKUBLICTOCS MEXaHU3MaA XO35H>1CTBOB3HH$1;

e B cdepe opraHuzaiuu mnpoiiecca pacrpeneneHus — 3(p(HEKTUBHOE pacrpeieiicHue
CpPEIICTB MPOM3BOJACTBA M TPYIAOBBIX PECYPCOB MEXKIY OTPACISIMH M IMPOLECCaMU
BOCTIPOM3BO/ICTBA, MPOAYKIIHMH, ICHEKHOH BBIPYUYKH, TPUOBLIN, X03paCUE€THOTO J0-
Xo/1a  JIp.;

e B cdepe oprauMzanuy mnporecca ooparieHus — pallMoHaIbHAas OpTaHU3alus y4yera,
XpaHeHUs! MPOAYKIMH, KOPMOB, TEXHUKH, YIOOpEHH, MaTepHaIbHO-TEXHUUECKOTO
o0ecIieyeHus, PEMOHTOB, TEXHHYECKOTO OOCITY)KHBaHHs CPEICTB MPOM3BOICTBA;
nepepaboTKa, peanr3anus NPOAYKIHU U JIp.;

e B cdepe BOCIPOU3BOACTBA padoueil CHIIbI — MOI00p, MOATOTOBKA M PacCTaHOBKA
KaJIpOB, MOBBILIICHHE HUX NPOPECCHOHATBHOIO, 00I1e00pa30BaTeIbHOr0, HPaB-
CTBCHHOI'O YpOBH#A, CO30aHUC HCO6XOIII/IMI)IX MaTepI/IaHI)HO-GLITOBI)IX, CaHUTapHO-
TUTUCHUYCCKUX yCJ'IOBI/II\/'I Ha OpOM3BOJACTBE U B 6I)ITy.
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DEVELOPMENT OF COMPREHENSIVE QUANTITATIVE INDICATOR OF
ENVIRONMENTAL STABILITY OF THE ECONOMY OF KAZAKHSTAN

The need for a comprehensive qualitative assessment of such an imperative (natural) resource in
the economy as an ecological environment and the impact of its state on the overall economic efficiency
of the national economy is shown. The interconnection between the socio-economic development of
society and the quality of the imperative resource is shown; shows the dependence of the effectiveness
of the use of imperative resource on its quality, which deteriorates as a result of human activities and
excessive environmental load; a number of methodological recommendations for improving the economic
mechanism for protecting imperative resources was proposed.

Key words: imperative resource, environment, ecological factors, ecological load, green economy,
sustainable economy.

JKymvicma sxonomukaoagel umnepamusmi (mabdueu) pecypc peminoezi IKONOUANBIK OPIMAHbIY
YAMMulK  IKOHOMUKAHBIY HCAINbI  IKOHOMUKAILIK MUiMOinicine acepin KewleHOi cananvl Oasanay
Kaoicemminiei kepcemineen. Ko2amuvly —21eyMemmik-9KOHOMUKALIK — OAMYbl  MeH UMNepamuemi
pecypcmoly  canacvl apacblHOA&bl KAMbIHACLL KOPCEMINeeH; UMNepamuenmi pecypcmuly aoaMHbll
Kbi3Menmi MeH 9KONOSUANLIK JHCYKMIY WAMAOAH Mblc MOMeHOeYi Hamudicecinoe HAuapiaumol OHbIY
canacelna Konoauwlly muimoinicine mayenoiniein Kepcemeoi, umMnepamugmi pecypcmaposl Kopeayobl
9KOHOMUKAIBIK, MEXAHUBMIH Jcemindipy 6otibliHua bipkamap adicmemenix YColHblcmap OepineeH.

Tyiiin ce3dep: umnepamugmi pecypc, KOpUIAean opmd, KOIOLUANLIK PAKMOpLap, IKONOSUNbIK
JdACYKmMeMe, HCACHLI IKOHOMUKA, MYPAKMbl IKOHOMUKA.

Tloxasana neobxo0umMocms KOMNIIEKCHOU KauecmBeHHOUl OYeHKU MaKo20 UMNepamueHo2o (npupoo-
HO020) pecypca 6 IKOHOMUKE, KAK IKONI02UUECKAs cpedd U 6IUsHUE ee COCIOAHUS HA 00UYI0 IKOHOMUUECKYIO
apPexmusnocms HaAYUOHANLHOU SKOHOMUKY. TIOKA3aHa 63aUMOCEA3b MENCOY COYUATLHO-IKOHOMUUECKUM
passumuem obuecmea u Kauecmeom UMnepamusHo20 pecypea, 3a8UcumMocms d¢h@ekmuenocmu ucnoio-
308aHUA UMNEPAIMUBHO20 PECYPCA OM e20 Kauecmed, Komopoe yxXyouaemcs 6ciedcmeue anmpono2enHol
0eAmenbHOCHU YeN06eKA U YPe3MEPHOUl IKON0UUECKOU HA2PY3KU, NPEON0dACeH PO MEMOOUYECKUX PeKo-
MeHOayuii No COBEPUIEHCTNBOBAHUI0 SKOHOMUYECKO20 MEXAHUZMA OXPAHbBI UMNEPAUBHBIX PECYPCOS.

Knrouegvte cnosa: umnepamusnulii pecypc, OKpysHcarowds cpeod, IKoI02UIecKe PaKmopbl, IKoo-
2uyecKds Hazpy3Ka, 3ellends IKOHOMUKA, YCIOUYUEas IKOHOMUKA.

Problems of violation and destruction of ecological balance today become problems
not only of the material well-being of mankind, spiritual and physical health of society, but
also the very existence of human. From the point of view of the effective use of natural re-
sources, humanity faces the need to resolve a wide range of problems in the formation of a
qualitatively different relationship between nature and society. It can be said that at present
humanity is in a peculiar point of bifurcation: evolution or degradation.

For many centuries man has invaded (and continues to invade) natural processes, and
this leads to the destruction of many species of plants and animals from the biocenosis sys-
tem. Extensive use of resources and pollution of nature took the nature of a planetary disas-
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ter. The modern reproduction cycle of society is largely wrested from the fabric of natural
reproduction processes. So, for example, mankind synthesizes the rarest elements in huge
quantities and saturates them with the surface of the planet, new chemical compounds that
change the chemical composition of the biosphere are produced, and radioactive elements
that are scattered in nature in local volumes, the person concentrates and creates radiation
sources that are absent in the natural environment .

Currently, environmental factors play an increasingly important role in limiting the di-
rection of development of society.

The objective necessity of preserving the conditions that determine the vitality and vital
activity of man, puts forward a number of imperatives to ensure its sustainable develop-
ment.

A set of primary factors of the most important factors, phenomena and processes that
ensure the existence of life on earth while objectively restricting human activity and requir-
ing them and taking into account in all spheres of its life activity to achieve co-evolution of
nature and society, are imperative resources|1]. They are based on four basic factors: land,
water, air, solar energy; all of them are a global limiting factor in the direction of develop-
ment of society.

Correctly understood and correctly expressed requirements of imperative resources will
allow to avoid excessive costs of a society and, ultimately, not only to provide resource ef-
ficiency, but also to save a civilization and ensure its sustainable development.

In the composition of imperative resources there are: natural processes and phenomena;
ecological and sanitary-hygienic conditions and factors.

The objective existence of imperative resources and their role in providing resource ef-
ficiency necessitate:

— the fullest possible detection of them;

— determining the requirements and conditions they put forward for human activities;

— accounting for the requirements of imperative resources in the implementation of all
types of activities.

The environment, that is, its biophysical and chemical components, acts as the most
important imperative resource - the most important factor ensuring the quality of life and
influencing the level of social and economic development.

In the analysis of the problem of environmental quality, it is of fundamental importance
that a person acts in relation to the natural environment in two ways: on the one hand,
as a biological being with his utilitarian applied interests, and on the other, as a social
individual capable of nature-forming activity. Differences between these qualities form
relationships with the surrounding nature, differing in the purposes, functions, scales of
manifestation.

Some aspects of the quality of the environment are reflected in particular terms “water
quality”, “air quality”, “soil quality”, etc. These terms, widely used in assessing the state of
natural complexes, are filled with practical content, but they do not exhaust all the specifics
of the concept of “quality of the environment”.

The quality of the environment is not limited to the sum of water quality indicators,
air quality, soil, landscape, etc., since in its separate expression each indicator has its own
functional limitations.



Konurbaeva Zh.T. e. a. Development of comprehensive quantitative indicator of environmental ... 163

The content of the concept of “quality of the environment” should be considered
in development, taking into account the fact that it was ultimately formed as a result of
generalization of particular or less generalized concepts reflecting the state of individual
elements of an integrated system.

Comprehensive assessment of the environment on various, irreducible grounds, initially
contains a practical inferiority, because in principle it is not able to overcome the barrier of
a different quality of biocenosis.

In connection with the fact that when assessing the quality of the environment, the
principal irreducibility of various characteristics to a single denominator is noted, it can be
concluded that the quality of the environment is a functional poly-aspect characteristic of
subject-object (socionatural) relations in their practical application.

It is possible to speak about the ecologization of the economy if the following pattern
is observed: a positive growth rate of GDP per capita with a stable rate of decreasing the
environmental load, which requires research into the dynamics of the state of the environment
and the environmental load caused by emissions from stationary and mobile sources of
pollution, industrial and household waste, etc.

In the context of a green economy, the indicator of the ecological load and the ecological
state of the environment should testify to the improvement of the ecological condition of
the territory as a whole and to the reduction of the load on the environment with the growth
of the economy.

In calculating the criterion of environmental load, you can include indicators:

— index of water pollution (IWP);

— the volume of untreated sewage per capita (S ), m3 / person;

— the share of untreated sewage in the total volume (S ),%;

— Index of atmospheric pollution (IAP);

— volume of emissions per capita (E), tons / person;

— the share of organized sources of emissions in the total number of stationary (S

— volume of over limit emissions (P), tons;

— fraction of substances emitted into the atmosphere from the total amount of substances
formed (S ,),%;

— the share of disposed substances with respect to those captured and rendered harmless
at treatment facilities (S, ),%;

— share of hazardous waste (S, );

—amount of hazardous waste per capita (HW), kg / person;

— the proportion of recycled waste in total (S_),%;

— the amount of non-utilized waste per capita (NW), kg / person.

The composition of indicators can be reviewed and optimized. These ecological
indicators can be divided into three groups, characterizing the ecological state of the aquatic
environment, atmosphere and soil.

However, without calculating the integrated single quantitative indicator of the
ecological state and the load on humans and the natural environment, it is impossible to
infer the direction of the change as a whole different component indicators vary in different
directions, both in the direction of deterioration and in the direction of improvement.

The proposed formula for calculating the criterion is as follows:

%o;

os/ss)’
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The numerator included indicators, the decrease in the value of which positively affects
the environment and human health, and, as a result, strengthening the environmental security
of the country, region and city. In the denominator - those indicators, the increase of which
means the easing of environmental tension and environmental stress. The lower the value of
the indicator, the lower the environmental load and the safer living in the area. Calculation
and study of this indicator in the dynamics will make it possible to comprehensively
evaluate the effectiveness of ongoing activities and implemented programs in the field of
environmental protection. Calculation and study of this indicator within the territories will
allow to compare the territories by the ecological load. Table 1 shows the calculation of the
Ecological Load Index (EL) in the Republic of Kazakhstan.

Table 1 — Calculation of the Ecological Load Index (EL)
in the Republic of Kazakhstan

Indicator Year -
2013 2014 2015 2016 2017 (prognosis)

IWP 1,91 1,819 1,9 1,9 1,9

S. 12,6 10,3 9,2 9,9 9,88

S 0,034 0,031 0,027 0,0285 0,02642
IAP 5,39 5,21 5,35 5,35 5,35

E 0,136 0,142 0,142 0,14 0,1394

e 0,6578 0,676 0,6555 0,6506 0,6518

P 0,68 0,66 0,54 0,5 0,497
Sui 0,0793 0,0772 0,0714 0,0682 0,0648
S 0,2488 0,2469 0,283 0,2857 0,2553
S 0,332 0,991 0,99 0,989 0,9874
HW 18,5715 25,40789 21,1985 23,16956 23,594
S., 0,299 0,162 0,388 0,3277 0,3316
NW 39,2731 21,4973 13,114 15,75274 17,058
EL 160,05 438,29 52,86 81,14 85,79

The indicator of ecological load takes into account the trends of all indicators and allows
estimating the direction of the change in the ecological state as a whole. The proposed
formula is a basic option. It can be further refined and optimized. Figure 1 shows the
dynamics of this indicator for Kazakhstan. If the economy of Kazakhstan was sustainable
from an ecological point of view, the schedule would monotonously decrease. Thus, the
environmental burden on the environment and human beings in Kazakhstan in 2014 relative
to 2013 increased, in 2015 compared to 2014 - decreased, in 2016 - again increased, and the
forecast for 2017 - increased load.
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Figure 1 — Dynamics of the integrated indicator of environmental load for

Kazakhstan for the period from 2013 to 2016 year and its forecast for 2017

During the period under review, there is no stable growth trend for this indicator, which
indicates the insufficient effectiveness of environmental protection measures. One of the
main mechanisms for protecting the environment from the harmful effects of production
and consumption processes is the economic mechanism, which is aimed at economic
stimulation, which includes two main aspects: payments for pollution of the environment
(for emissions); economic assessment and compensation for environmental damage.

A comparative analysis of approaches to calculating payments and assessing the damages
of Kazakhstan and Russia showed that not all possible situations of excessive pollution of
the environment have been considered in the Kazakh methodology, a wide range of factors
and increasing coefficients to the payment rates that would allow for the formation of a
more efficient economic mechanism from the point of view view of stimulating a reduction
in the burden on the environment. The proposed coefficients, which should be taken into
account in calculating payments and assessing damages in the RK:

— coefficient taking into account the state of the atmosphere in the regions of Kazakhstan
(average wind speed, average air humidity, average rainfall) - for emissions;

— a coefficient that takes into account the population over which the pollution spreads
- for emissions;

— factor that takes into account the ecological factor (state of water bodies) along the
river basins of Kazakhstan - for discharges;

— coefficient that takes into account the ecological state of the soil in the regions of
Kazakhstan - for the placed production and consumption waste;

— a factor that takes into account the location of waste and the sanction, the organization
of the location of their location - for the placement of production and consumption waste;

— coefficient taking into account the level of occurrence of groundwater, the mechanical
composition of the soil - to accommodate production and consumption wastes;

— increasing factor for excess pollution to the normative pollution rate;

— coefficient taking into account natural and climatic conditions depending on the season;

— coefficient taking into account the ecological state of the water source;

— a coefficient that takes into account the intensity of the negative impact of harmful
pollutants on the water body and should depend on the multiplicity of the actual concentration
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of the pollutant when discharged at the wastewater outlet over its background concentration
in the water of the water body;

— coefficient that takes into account the area of the contaminated site;

— coefficient taking into account the depth of soil contamination;

— coefficient, taking into account the category and purpose of the polluted land,

— a coefficient that takes into account the nature of the territory over which pollution is
spread;

— a coefficient that takes into account the population that experiences an excess of
pollutant exposure;

— coefficient that takes into account the acceleration of depreciation of fixed assets;

— a coefficient that takes into account the state of the atmosphere in a given region;

— a coefficient that takes into account the nature of the dispersion of impurities in the
atmosphere.

These coefficients should be used more often as raising factors. Another drawback of
the methodology for calculating payments in the RK for emissions to the environment is
the fixing of a limited number of substances in the tax code, for which pollution charges are
levied, in fact, enterprises throw out a significantly wider list of pollutants.

Also, the proposed coefficients need to strengthen the indirect approach of the economic
assessment of environmental damage, which is based on the assessment of damage by
multiplying excess pollution by the specific damage from 1 ton of excess. These coefficients
should be included in the calculation of specific damage from 1 ton of excess of a specific
pollutant.

In addition, the Kazakh method of economic damage assessment does not consider and
does not approve the assessment of damages arising in the following cases:

1) pollution of water bodies with organic and inorganic substances, pesticides as a result
of accidents;

2) pollution of water bodies by discharges of domestic wastewater from ships and other
floating objects and structures;

3) pollution of water bodies with garbage, production and consumption wastes, including
from floating facilities and stationary facilities;

4) pollution of water bodies with suspended solids during exploration and production
of mineral resources, carrying out dredging, blasting, drilling and other works related to
changes in the bottom and shores of water bodies;

5) damage to water bodies in case of their partial or complete depletion as a result of
water abstraction with violation of water use conditions;

6) damage to the animal and plant life.

Economic assessment of damages in these areas should be fixed in uniform guidelines,
be clear, concise. Russia’s experience in this matter can be used as a basis for developing
formulas, methods and approaches.

The analysis of the official data of the Russian Federation and the Republic of Kazakhstan
on the directions of the ecological state of the aquatic environment, atmosphere and soil
shows that there is no clear trend towards increasing the ecologization of the economies of
our countries.

The ecological state of surface water sources largely depends on the volume of waste
water and the specific gravity of untreated sewage. Thus, in the Russian Federation, despite
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the fact that the discharge of contaminated sewage in the last 10 years has decreased by
almost 20%, nevertheless it is more than 15 billion m? [3]. The maximum load from pollution
is experienced by the basins of the Ob’, Volga and Amur rivers, which account for more than
70% of all cases of high and extremely high pollution [2].

In the Republic of Kazakhstan, the share of untreated sewage over the past 10 years
has increased and there is no stable tendency to improve the ecological status of any water
source. Of the 11 main surface water sources in Kazakhstan, only two (Irtysh and Ural
rivers) in the water pollution index can be classified as “clean”. Thus, it can be said that the
measures taken to protect water sources are insufficient.

As is known, the complex indicator of the state of atmospheric air is the atmospheric
pollution index (IAP). Of the 22 major cities in Kazakhstan, only one city (Kokshetau) can
be classified as clean according to the IAP indicator in terms of atmospheric air. In Russia,
the level of atmospheric air pollution in cities is also high. Regular monitoring of air quality
is carried out by Roshydromet in 223 Russian cities, and in 138 of them the degree of air
pollution is estimated as very high and high, and only 18% of cities have a low level [2].

In Russia, more than twice in the past 10 years, the annual volume of production and
consumption was increased and amounted to more than 5 billion tons in 2012. At the same
time, the volume of hazardous wastes amounted to 114 million tons, or 2.3% of the total
amount of waste [3]. Although in Kazakhstan the total amount of waste annually decreases,
but more than 90% of the total volume of production and consumption wastes are classified
as hazardous. As a positive moment, it should be noted that in our countries the volume
of household waste per capita, according to official statistics, is much less than in many
European countries, for example, in Switzerland, Germany, France [4].

In the intercountry comparison of data on current environmental expenditures, Russia in
this indicator is on a par with many European countries, where costs are 0.7-0.8% of GDP
and in Kazakhstan this figure is only 0.1% [4].

The effectiveness of using such a resource as the quality of the environment is difficult
to assess. Different subjects (population, government, business) evaluate it from different
points of view. The population is interested in indicators related to health and safety. For
government bodies, budgetary investments in environmental protection measures are
often the determining ones, and for business the effectiveness of the investments made is
expressed, first of all, through the improvement of financial indicators, increase in profit.

Both in Russia and in Kazakhstan, at the state level, a number of important programs have
been adopted in recent years aimed at improving the resource efficiency of the economies
of both countries. They outline the main directions for increasing the energy and resource
efficiency of the economy with the expectation of a multiplicative effect on reducing the
burden on the environment, increasing its quality and value as an important resource.
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MOHOKAJIAJIAPIbIH MTHHOBAIMSLIBIK JAMYBIH BACKAPY
9JIICTEPI MEH KAFUJIAJIAPBI

Maxanaoa asmopmen armaxmagvl MOHOKANANAPObIY UHHOBAYUAILIK OAMYbIH 0ACKAPYObIY KA3ipei
Kesoeel a0icmepi MeH Kaudaiapsl Kapacmuipsiizan. Tuimoi dbackapyoazel 20icmepdi mayoayza xHane
Koroamyea acep ememin ¢paxmoprap anviKmanan. Aumaxmuly UHHOBAYUATLIK 0OelceHOinici OHblH
bacekeze KabiNemminik cmpamecusiblk cascamvlHbly O6acmvl Kepcemkiuli peminoe Kapasanowl 06-
JbICHl  MOHOKANALAPBIHOARLL  KICINOPLIHOAPOLL  UHHOBAYUSILIK,  DelceHOiNiciHe Manioday HCAcalblH-
Obl. Uunosayusnvix Kvizmemmiy madvlcmbl 0amybl SKOHOMUKAOARLL 2bLNbIMU-UHHOBAYUANLIK Cala-
Hbl MeMeKemmix Konoay oicyliecimen Oailianvicmul eKkeHin eckepe omwipuin, Kapaganovl obnvice
MOHOKANANAPBIHGIY UHHOBAYUANBIK, OUMYbIH MEMAEKeMMIK KOAOayobly UHCIUMYYUOHANObIK KYPbLIbLMb
alikbinOanovl. Kazipei yageimma uHHOBAYUATLIK CAACAmmyl iCKe acblpyobly Heeizel Kypanbl atMaKmulk
UHHOBAYUANBIK  6A20apiamanapvl MeH O0amy MyHCblpbIMOAMAIapsl 60NN MAObLIAMBIHOLIKMAH,
MOHOKanAnapovly —UHOBAYUATLIK —O0aMyblHa — OASLIMMANAH —MeMAeKemmiK — 0ae0apiamaniap MeH
cmpamezusanapaa wony dkcacanvinobl. COHbIMEH Kamap, auMmakmull IKOHOMUKANbIK, 2leyMemmik,
2e0cpauAnblK epekulenikmepin eckepe Ombvlpuin, HAKMbl MOHOKALAHbIY 21€YMEMMIiK-9KOHOMUKATLIK
JrCylleciniy  apekem  emy MOOeni  YCblHbLIOb.. MoHoKanambl  mypakmoel O0amblmy MAKCAMbIHOA
MYPaKmanouipy cmpamezusacsl MeH MAaKmuKacblH KYpacmulpy JicoHe dicy3ece acblpy, MOHOKALAHbIH
UHHOBAYUANBIK OPMACHIH KANLINMACMbIPY MeH O0aMblnyovl 6ackapy yoepicih OHMAUulaHOblpy YUl
MOHOKANAHBIY TWKI OPMACHIHbIY UHHOBAYUATBIK 211€YEMIH, COIPMKLL OPMANBIY dcep eny PaKmopiapvit
cananvl manoay, CoHOau-ax enimizoeci UHHOBAYUALIK KbISMEMmi JHy3e2e acblpy KAeuoammapvl MeH
Wapmmapuitbly JHCULIHMBIZLIH ecenke any Kaxcem. Monoxananapoviy uHHOBAYUATLIK OAMYbIH OACKAPY
a0icmepi MeH Kauoanapvl myooenepoi yunecmipyee, KamvlCyUbliapobly KblsMemiH calikeCmeHoipyee
JicoHe OH dcane mepic acepdiy mypii PaKxmopiapviHbly bIKNAL emy 0pedtcecin ecenke anyaa Heeiz0encet
UHHOBAYUABIK OPMARA Heepeinikmi 03iH-631 OACKaApy OpeaHOAPbIHbIY KON 61ueMOl HCaHe KON acnekmi,
MaKcammsl bIKNAai emy yoepicin 6in0ipeoi.

Tyiiin co30ep: MOHOKANA, UHHOBAYUSATILIK OAMY, UHHOBAYUSAILIK OaMY d0icmepi, bacKapy Kaguoaiapul,
UHHOBAYUS, UHHOBAYUATLIK DECeHOLNIK, UHHOBAYUANBIK, CINPATNE2U.

Paccmompennl cospemertvle Memoobl U NPUHYUNLL YAPAGLEHUS. UHHOBAYUOHHBIM PA3GUMUEM MOHO-
20p00086 6 pecuone. Onpedenenvl QaKmopul, eusIOWUe HA b0 U NPUMEHEHUE Memo008 I pexmug-
HO20 YNpasieHusl, UHHOBAYUOHHASL AKMUBHOCb PeSUOHA KAK 2IABHbLI NOKA3AmMelb CMpame2uiecKkol no-
JUMUKU ee KOHKYPEeHMOCNOCOOHOCMUY, NPOAHATUSUPOBAHA UHHOBAYUOHHAS AKMUBHOCMb NPEONnpUAMUL
MOHO20p0006 Kapacanounckou obracmu. Yuumvleas, umo yCneuiHoe pasgumue UHHOBAYUOHHOU Oesi-
MENbHOCMU CBA3AHO C CUCEMOT 20CYOaPCMBEHHOU NOOOEPIHCKU HAYUHO-UHHOBAYUOHHOU Chepbl 8 IKO-
HOMUKe, OnpedeieHa UHCMUMYYUOHAIbHASL CIMPYKMYPA 20CYO0apPCMEEHHOU NOOOEPIHCKU UHHOBAYUOHHO20
paszeumusi MoHo20po0os Kapaeanounckoil oonacmu. Tax kax 6 Hacmosujee 8pemsi OCHOBHbIM UHCIPY-
MEHMOM peanu3ayuil UHHOBAYUOHHOU NOTUMUKU AGISIOMCS PECUOHAIbHbIE UHHOBAYUOHHBLE NPO2PAMMbL
U KOHYenyuu pazeumusi, npogeoer 0030p 20CyOapCMEEHHbIX NPOSPAMM U CMpame2ull, HanpagieHHbIX
HA UHHOBAYUOHHOE pazgumue MOH020po008. Takdice Gblia npedcmaesiena Mooeib QYHKYUOHUPOBAHUS
COYUATLHO-IKOHOMUYECKOU CUCHEMbL MOHO20POOd C YHEenOM IKOHOMUUECKUX, COYUATbHBIX, ceozpaghuye-
CKUX 0cOOeHHOCmell pecuoHd. B yensax ycmouuuso2o pasgumus MoHO20pooa Ofis paspabomKu u peai-
3ayuu cmpamezuu u MAKMUKY CMaduIu3ayuy, ONMUMU3ayuu npoyecca ynpasieHus Gopmuposanuem u
pazéumuem UHHOBAYUOHHOU CPeObl MOHO20POOA HeODXOOUMO KA4eCMEEHHbLI AHANU3 UHHOBAYUOHHO2O0 NO-
MeHYyuana HympeHHetl cpedbl MOHO20p0o0d, (pakmopos 6030elcmeaus HeulHell cpedbl, a MaKice yuem co-
BOKYNHOCMU NPUHYUNOG U YCLOBUTL OCYUJeCMBIIeHUsl UHHOBAYUOHHOU OesimelbHOCmu 6 cmpare. Memoowvl
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U NPUHYUNBL YNPABTIEHUS UHHOBAYUOHHBIM PA3GUMUEM MOHO20POO08 NPedCmasision coboi MHo2omep-
HbIUL U MHO2ZONJIAHOBBLL, YeleHANPABIEHHbI NPOYECC 8030elCMBUsL OP2AHO8 MECIMHO20 CAMOYNPABILEHUs
HA UHHOBAYUOHHYIO CPEdY, OCHOBAHHIL HA 2APMOHUZAYUU UHMEPECO8, UOCHMUPUKAYUU OestMeNTbHOCTU
VUACTMHUKOB U yueme CeneHU 6IUsHUS PA3IUYHbIX (PaAKMOPO8 NONONCUMENbHO2O U OMPUYAMETbHO20 803+
oelcmeus.

Knrouesnle cnosa: MoH020po0, UHHOBAYUOHHOE pa36umie, UHHOBAYUOHHbIE MeMOObl YNPAGIeHUs,
NPUHYUNBL YAPABTCHUS, UHHOBAYUS, UHHOBAYUOHHASL AKMUSHOCIb, UHHOBAYUOHHASL CIPAME2UsL.

In the article, the author considers modern methods and principles of innovation in monopoly regions
in the region. The factors that affect the selection and application of the methods of effective control.
Innovative activity in the region as the main characteristic of strategic policy in the field of innovation
is investigated by the innovation companies of the Karaganda region. Considering that the successful
development of innovation activity is connected with the system of state support for the science and
innovation sphere in the economy, the institutional structure of state support for the innovation development
of the monotowns of the Karaganda region has been determined. Since at present the main instrument for
implementing innovation policy is regional innovation programs and development concepts, a review of
government programs and strategies aimed at the innovative development of single-industry towns has
been conducted.. A model of the functioning of the socio-economic system of a single-industry city was
also presented, taking into account the economic, social, geographical features of the region. In order
to develop a mono-city sustainable development, the development and implementation of a stabilization
strategy and tactics, optimization of the management process of the formation and development of the
mono-city innovation environment requires a qualitative analysis of the innovation potential of the mono-
city internal environment, environmental factors, and taking into account a set of principles and conditions
for the implementation of innovation activities in the country. Methods and principles of management
of innovative development of monotowns represent a multidimensional and multi-dimensional, targeted
process of the impact of local governments on the innovation environment, based on the harmonization of
interests, identification of participants' activities and taking into account the degree of influence of various
factors of positive and negative impact.

Key words: monotown, innovative development, innovative management methods, management
principles, innovation, innovative activity, innovative strategy

WHHOBAIMATIBIK O/IiCTEp, 9JETTE, TEXHUKAIBIK, IKOHOMHKAJBIK, OIEYMETTIK JKOHE
TaOWFU cajiaIarbl KOITETeH YAEPICTEPMEH e3apa dpeKeTTepre HeTi3eNe I, SIFHN KeKellereH
KOCIITOPBIHIAPFa, OHIpJIep MEH ejjepre 0achIMIbIK Oepeni [1].

Backapy amicTepiH KapacTbIpa KeJle 'KoHE OJap/ibl MHHOBAIMSUIBIK OeNTijiepMeH cajbl-
CTBIPA OTBIPHIII, JKAJIBIFA OSNTINI KIKTEMETre CTAaHAAPTTHI €MEC JICTEP Il KOCYFa Ooapl.
Orap MHHOBAIMSUTBIK Oenrici OoibIHIIa capananapl. Onapra Keneci 9ficTep i KaTKbI3yFa
Oomazpl: ©31H-031 YUBIMIACTHIPY HEMECE 031H-031 0acKapy; OacKapy YAepiCiH TONBIK HEMece
ilriHapa aBTOMATTAHBIPY; KIACTEPJIiK TACUI; OacKapbUIaThiH OIpJiKTEp/Ii OHTAKIAHIBIPY.
Artasras ozicTep KopiiaraH 6ackapy OpTachIHBIH JaMybIHA COliKec e3repyi MyMKiH eKeHiHe
Tarbl J]a Ha3ap aylaapy Kaker.

JKubipMachIHIIbI FACBIPABIH OachlHAH Oacram OUIIKTI Oackapy YHBIMIBIK JKyHeaep
KBI3METIHIH THIMIUIMH apTTIPYAbIH MaHbBI3Ibl KypajblHa aiiHajga Oactanubl. Kasipri
3aMaHHBIH CHIIaThl CTPATETHSUIBIK YKOHE WHHOBAIMSIIBIK OacKapyablH e3apa OaliaHbIChI
Ooubin TabbuTabl. JKaHa TEXHOIOTHSIHBI €HTI3Y, XKaHa Tayapiiap MEH KbI3METTEepl YChIHY,
’KaHa HapBIKTap/bl KAJIBIITACTBIPY HEMece KaHa YHUBIMJIBIK HBICAHJAP/bI €HTi3y YIBIMFa
TYTBIHYIIBLIAP YITiH KOPBITHIH B KYH/IBUTBIKTHI YJIFATyFa MyMKIHIIK Oepei [2]. Famsivaap
MHHOBALIMSAHBI €HII3y 3KOHOMHKAJBIK MMPOIPECTIH HEri3i eKeHiH OipHeIle peT JdJeIIeI.
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Ocbiran 0OaiiaHbICTBl aliMaKTapAbl, Kajla JXOHE MOHOKAIAJIaplbl, KOCIMOPBIHAAPIBI
Oackapyna MHHOBAIFSUIBIK HBICAHIIAP MEH OAICTEePIi €HTI3y KaKETTUIITl Typallbl Moceme
©3€KTi OOJIBIIT €CenTeNiHe/Ii.

AWMaKThIH WHHOBAIMSUTBIK OEJICEHIUIIrT OHBIH OdceKkere KaOileTTi CTpaTerusuIbIK
MEPCIIEKTUBACHIH KAJIBIITACTHIPY/IbIH, HAPBIKTHIK TayalllaHbl YCTAll KTy MEH KCHEHTYIIiH
HET13r1 MIapTTapbiHbIH Oipi 0ojia anajsl. IHHOBAIMSHBIH HEFYPIIBIM ipi JKyHeci YIIiH-0y1
OH KepceTKimTepre MbIFy Tocim. COHIBIKTaH, YKOHOMHKANBIK KHUBIHIBIKTAPABl €HCepe
OTBIPHIIL, 9pOip Kylere NHHOBAIUSUIIBIK OCIICEHIITIKTI apTThipa 0acTay, a3bIK-TYIIIK JKOHE
TEXHOJIOTUSUTBIK MHHOBAIUSUIIAP CallaChIHA d3ipiieMenep JKyprizy Kaxker [3].

Kazipri yakpITTa 6JIIeyci3 JKbUIAAM/IBIKIICH aKIaparThiK, FhUIBIMUA-TEXHUKAIBIK
MIPOTPECCTIH KapKBIHABI TaMyblHa CYWEHE OTBHIPHIT, OHIIPICTIH JXaHA TEXHOJOTHSIIApPHI
ozipiieHin, OipHelle OHXBUIIBIKTaH KEeHiH KOpIIaraH oJeMJIeri aepOec KYPhUIbIM PETiHe
OesiHeTiH 9pOip XKyiie xKaHa, CTaHAAPTTH eMec 0acKapy 9iCTEepiH KOJNAaHbLIyIaphl KaXeT
nen Ooikayra Oomanbl. Kaparannasl OONBICHIHIAFbl WHHOBALMSHBIH OapiblK TYypliepi
OOMBIHIIIA KOCIMOPBIHAAPIBIH WHHOBAIMSUTHIK OCJICEHIUTITIHIH AcHredi 1-mmi kecteme
KOPCETLITEeH.

Kecre 1 — Kaparanas! 06mp1cel MOHOKanatapsiaaars! 2013-2017 sxemmap
apaJBIFBIHIAFbl HHHOBAITUSHBIH OapIIbIK TYpiepi OOMbBIHIIA KOCITOPBIHAAPIBIH
MHHOBALMAIBIK O€JICEHAUITIHIH IeHreil

WHHOBAIUSUITBIK OeTIceH Il WHHOBAIHS calaChIHIAFbI
KOCIOPBIHAAP/IBIH CaHBI, O1pIiK OeJICeHTUTIK ICHT e, MalibI30eH
2013 | 2014 | 2015 | 2016 | 2017 | 2013 | 2014 | 2015 | 2016 | 2017
Kaparanabr 00bICH 148 | 159 | 216 | 238 | 257 | 7,6 8,4 9,2 | 10,6 | 11,1
Bankanr 8 6 10 3 3 7,6 | 7,1 | 10,1 | 34 | 3,4
Keskasran 4 4 5 5 7 3,4 33 35 3,8 4,8
Kapaxain - - - 1 1 - - - 7,1 9,1
Capan 3 8 11 11 18 5,8 | 15,1 | 23,4 | 25,6 | 39,1
CorbacB 2 3 2 1 1 5,7 7,1 5,1 2,9 | 3,1
Temupray 25 22 11 13 19 8,2 8,0 3,3 4.0 6,1
[axTrHCK 2 1 1 2 3 6,9 | 4,5 3,8 | 83 | 13,0
Abait 5 5 5 4 4 12,8 | 143 | 152 | 12,5 | 8,9

Eckeptrie — [4] oneOueT ke3i HEeTi3iH/E KacalFaH

Kecrene kepcerinrenye, oOibic OOWBIHINIA KONTEICH MOHOKAJIaJIapbIHAAFbl WHHO-
BallUSUIBIK OCJICEHIUIIKTIH TOMEHJICYIH METAJLIYPTHUsl CajlachlHAaFbl MHHOBAIUSIIBIK OHIM
OH/IIPICIHIH KYJIJIbIpaybl ceOeOIMEeH TYCIHIpyTe O0JIaIbl.

MoHoKananaparbl KoCIHOPBIHAAPABIH WHHOBAIUSUIBIK OCJICEHILIIIT OHBIH Oocekere
KaOIJIeTTi CTPATETUsIIBIK MEPCIICKTUBACHIH KAJIBINTACTHIPY/IbIH, HAPBIKTHIK TayalllaHbl YCTAIl
KaJly MEH KeHEUTY/IiH HETi3r1 MapTTapblHbIH Oipi 0oya anaasl. HHOBAIIMSHBIH 1pi XKylieci
YIIH-0YJ1 OH KOPCETKIIITEepre MbIFy TACLTI.
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Cypem 1 — 2017 sputrbl Kaparauapl 00JI6ICEI MOHOKAJIATAPBIHIAFBl HHHOBALIMSHBIH 0apiIbIK
TypJiepi OOUBIHIIA KOCITOPBIHAAP IBIH HHHOBAIIUSIIBIK
OCIICCHTUTITIHIH JCHTCHi

Eckeprne — [4] oneOueT ke3i HETi3iH/e KacaiFaH

CypeTTe KepceTUIreH MHHOBAIUSUIBIK OSIICeHTUTIK IeHTeli OotbiHITa CapaH KaiacklH A
Oaiikananel. KananelH gamy OachIMABIKTaphl OHJEY OHEPKACIOIHIH >KOFaphl yJleciMeH
(83,8%), «Sunpaper» « KIIC OGocekere KaOUIETTI OpPTa kKOHE MIAFBIH KOCITOPBIHIAP/IBIH
OoybIMEH TYCIHAIpiIei.

VHHOBaUMSIIBIK ©3TepiCTepIiH KaHIIANBIKTHl HOTHOXKENI JKY3€re achIPBUIBIN JKaTKaH-
JBIFBIHA YIITTHIK SKOHOMHKAJIBIK JKYHEHIH e, OHBIH aiMaKTapbIHBIH J1a >KYMBIC icTey
TUIMJIUTITT OalIaHBICTBI EKEHIH TYCiHYy KakeT. COHBIMEH Karap, HHHOBALUSIIBIK YACPICTED
TYPFBICBIHAH alMaKThIK JKyielepiHe KaHIIAIBIKTBI TaOBICTHI ©3TepTyJiep eHTi3iice,
COFYPJIBIM MEMJICKET OOMBIHIIIA JKAMIBI KOPIHIC KallbITacaThIHbI OSNTii.

AWMaKTbIH, OHBIH iIIIHACT] KaJanap/sl, dcipece MOHOKaIAIap IblH HMHHOBALUSUIBIK J1a-
MYBI - OYJI 0JIeyMETTiK-OKOHOMUKANBIK YIAEPiC, OHBIH HeTi3iHAe aiMaKThIK HHHOBAIIMSIIBIK
JKYHEH1 KaJbInTacThIpy Karelp. O aiiMaKkThIH MHHOBALMSUIBIK QJICYETIH apTTHIpyFa yKoHE
JKOFapbl KOCBUIFAaH KYHJIBI KYPaWTBIH 3HMSTKEPIIK €HOeK MeH eHIMAEpHi mNaiijanaHyra
HETI3JIeNTeH JKOFaphl TEXHOJOTHSIIBIK OHIIpICTepAl YHBIMAACTBIPY >KOJNBIMEH IKY3ere
acwIpyFra KaOineTTi 6omysl THiC.

AWMaKTbIH HTHHOBALIMSUIBIK 9JI€yeTi OHBIH HHHOBAIMSJIBIK JaMyFa KaOleTiH cunarTaii-
THIH (paKTOpiIap MEH >KaFJaiapAblH KUBIHTBIFBIH Kypaiabl. HHOBaIMSIIBIK aneyeT-0yi1
JKYHEHIH ©3TepTyre, jKaKcapTyFa, IPOrpeccKe KaOuIeTTIiriHig cunarramacsl. AWMaKTBIK
JKYHeJepiH MHHOBAIMSAJIBIK YACPICTEPiH JaMbBITyAbIH OacThl €peKIIeNiri, OipiHi Ke3ek-
Te, aliMaKThIH OCHiH/I cajanapbiHa, OHBIH JaMy OachIMABIKTapblHA, alMaKTHIH KaHAal aa
Oip apTHIKIMIBUTBIKTAPBIH OapbIHIIA TaliJananyra OareITTayan Typaasl. Kenrteren engepae
WHHOBALMSUIBIK KBI3METTIH TaOBICTBI AaMybl SKOHOMHKAIAFbl FHUIBIMUA-MHHOBAIUSIIBIK Ca-
JaHbl MEMJICKETTIK KoNaay KyheciMeH OaitmanbicThl. Erep memieker Gacrama Oepmece,
OHJIa aliMaKTHIK JKYHeJIep/iH WHHOBALUSIIBIK OCJICSHIUIITIH iICKe achIpy epTe Me, Kell Iie,
TOMEHTE TYCE/Ii.
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Eckeptrie — [5] omebuet ko3i HeTi3iHe KacalaFaH

Cypem 2 — KaparaHu bl 00JIBICEI MOHOKAJIAJIAPBIHBIH HHHOBAIUSUIBIK TAMYBIH MEMJICKETTIK
KOJIJIay/IbIH HMHCTUTYIUOHAIBIK KYPBUIBIMBI

Kazipri yakpITTa HHHOBAIMSUIBIK CasCaTThl ICKE aCBIPYIbIH HETI3r1 Kypaibl ailMaKThIK
WHHOBALIMSJIBIK OaFaapiiaManapbl MEH JaMy TY)KbIpbIMJaMaiapbl OOJIBIT TaOBLIAIbL.
MyHnali Oarmapiama aiMaKTBIK, MOHOKAJIANBIK JKYHEHIH imiHaeri Oackapy xyheciHe
VMHHOBAIIUSIJIBIK ©3repiCTep SHTI3Y KOIIAPhIH KapaCThIPYbl MYMKIiH.

Kecme 2 — MoHOoKasanapablH 00JIbIC OOMBIHIIA HHOBALMSIIBIK IaMybIHA OaFbITTaFaH
MEMIICKETTIK OaFapiraManap MEH CTpaTerusiia

MeMIIeKeTTiK cTparerusiiap MeH
Oarnapnamarnap araysl

Kananap »xoHe MOHOKaTaIap IbIH MHHOBAIIHSIITBIK
JTaMybIHA KaTBICTBI MOCeIenernep

1

2

1. Kazakcran PecryOnukachin
WHIYCTPUSITBIK-HHHOBAIUSITBIK
naMbITyabiH 2015-2019 xbuinapra
apHaJFaH MEMJICKETTIK OaFmapiIaMacsl
2. «Cangsik KazakcTan» MEMIIEKETTIK
OaraapiamMachl

3. ©uHipnepai nambITynsiH 2020 KbUTFa
JIeiiHTi OaFmapiaMacsl

1. Kananapzapia ypOaHU3aIusichl )KoHE ocyi

2. «AKBUIIIBI KaJIa» TY>KBIPHIMIaMAChIHA KaThICTHI
KaJanapsl JaMbITy

3. )KepriTiKTi ©3iH-031 6aCKaAPYIBI KapIKBLITBIK
KOJ1J1ay; [IaFbIH JKOHE MOHOKaJIaJapIbl JaMbl-

TY; TYPFBIH YH KYPBUIBICHI (KOJDKETIMI TYPFBIH
Yi1); OHIM/II JKYMBICIIEH KaMTY JKOHE Karlan
KOCIITKEPITIKT1 KoJaay
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Kecmenin convi

1 2
4. «Kazakctan-2050» Crparerusicsn» 4. YximMeT «ATaMeKeH» olaFbIMEH Oipreci,
5. Kazakcran PecrryOnmkacsiasie 2025 ¥arteik Kocinkepnep manaraceiHa MiHICTTI
KBUTFA eiinri CTpaTerusuIbiK JaMy MYIIENIKTiH TYKBIPBIMIaMaJIbIK MOACTIH d31pIIe/i.
JKOCTIapBI Byt Monenb KypbUIaThH YITTHIK KICIITKepIep
6. «bu3HecTiH k01 KapTackl-2020» TaaTachblHa KOCINTIK-TEXHUKABIK OiTiM Oepy
Ou3HecCTi KoJay MEH AaMbITYIIbIH calachlHIaFbl MEMJICKETTIK OpraHAap/AblH KeH
OipeIHFaif OarmapIamMack OKIIeTTIKTEepi MEH YHKIIUSIIAPBIH Oepymi
7. Kaparausr o0neiceabH 2016-2020 KamTramacsI3 eredi. lllareran On3HeCTI Kemen i

JKBIIIapFa apHaliFaH 1aMy OaFaapiamMachl | CEpBUCTIK KOJIay, ocipece aybUIIBIK KepIepae
JKOHE MOHOKAJIaIap/a, CBIPTKBl SKOHOMHUKAJIBIK
KbI3METKE KOoJ/1ay KepceTy. ¥ ITTHIK KacilKepiep ma-
maracel YKIMETTIH CeHIMII 9pi KY3BIPETTi cepikTeci
0oJtael

5. Minget «Opraria »oHe IIaFbH Kajamapra
0acBIMIIBIKIICH PETTENETiH ypoaHu3amms», 5.9 6a-
CTaMachl OPTA JKOHE MIAFBIH KaJIAIap/bl TaMbITY»
6. MoHoKamanap, MIaFblH KaJanap MEH aybUIIbIK
eIl MeKeHIEp KoCIimKepIepiHiy kaHa OM3Hec-
OacramanapbIH KOIay;

7. MoHOKananapaarsl HHPPaKYpeUTBIMIBI TaMBITY
(MHKeHePITiK-KOMMYHHUKAIHASITBIK, KOJIK KO-
JTAPBIH KOH/ICY ), HHBECTHUIINS KOJIEMiH apTTHIPY,
WHHOBAIMSUIBIK 1AMBITY

Eckeprie — aBTOpMEH KypacThIpbUIFaH

ConpiMeH KaTap O0OJBIC OOHWBIHINA OpOip MOHOKAJaHBIH TMEPCIEKTHUBAIBI aMy
)ocmapiapel, Mbicaiibl, CoTOaeB KamacbiHbiH 2024 skblara JEHIHTT JaMy >KOCIaphI;
Keskazran kanacerablH 2016-2020 xpuigapra apHaiFaH JaMy Oarnapiamachl KoHE
1.0.[6]

OpOip aiiMak, opOip MOHOKana ©3iHIH epeKIne, YAalbl OHIIpYy, CaNaIbIK >KOHE
TEXHOJIOTUSIIBIK KYPBUIBIMBIHA, ©31HIH 0achIMIBIKTAp KYHECiHe He KoHE €H aJlgbIMEH
03 KYIITepi MEH pecypcTapbliHa, COHIai-aK aliMaKThl TEXHOJOTHSUIBIK KaiTa Kypynaa,
WHHOBAIUSUTBIK MH(PaKYpBUTBIM/IBI AaMBITYIa, KaJIpliap Jaspiiay MeH O0ackapy xKyiecin
XKETUIIpyne MEMJIEKEeTTIK KoJjgayFa CeHIM apTyra Thic. MOHOKajajap oJIeyMETTiK-
DKOHOMHUKAJIBIK KOHE aiMaKTHIK MHHOBAIMSIJIBIK KYHEHIH akpIpamac 0eJiri 6oja oThI-
PBIN, KypaMmaac 31eMEeHTTEpAIH e3apa 9peKeTTeCyiHIH THIMATITIMEH, CRIPTKBI OPTaHBIH
OH KoHE Tepic (aKTOpIapbIHbIH dCEP €Ty APEKECIMEH CUIATTaIabl. DKOHOMUKAJIBIK,
QJICYMETTIK, TeorpadusblK €PEKIIeTIKTEPiH €CKEpe OTBIPBIN HAKThI MOHOKAaJaHbBIH
QJIEYMETTIK-9KOHOMHUKAIIBIK OPTAChIHA HETI3Ti dJIEMEHTTepiH Oenrini 0ip koHurypa-
OUSCHI, QYHKITMOHAIIBIK OJTOKTAPIBIH ©3apa iC-KMMBUIBIHBIH THICTI HBICAHIAPHI MEH
IapTTapbl, MOHOKaJaHBIH JaMyblHa dCep €TETiH CBIPTKbI XoHe imKi (akTopiap ToH
(cyper 3).
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JKorapsl 6ackapy KypbLIbIMbI |
A

7
/ MoHoKaIamapAbIH AJI€yMeTTiK-9KOHOMHUKAJIBIK OpTachl \

631H.—9.31 §acKapyuLIH R Kana KypayIirbl

JKEPTiTIKTI OPraHiapblg | KOCIIOPBIH

NudpaxypbuibM Oprta *oHe IIarbIH OM3HEC
KOCIOPBIHIAPHI
‘ XaJIbIK ‘
\ OH xoHE Tepic acep eTy/AiH iKi paKTopiIapsl /
A v

| CrIpTKBI 9cep (hakTopiaapsl
AMMAaKTBIH, MEMJICKETTIH HHHOBAIMSIIBIK OPTACHI
OJIEYMETTIK-9KOHOMHUKAIIBIK OpTa

Eckeprnie — [7] oneOuet ke31 HETi31H/e KacalFaH

Cypem 3 — MoOHOKalaJIapabIH JICyMETTIK-9KOHOMHUKAIIBIK )KYHECIHIH OpeKeT eTy Mozieli

MoHOKaaHbl TYPAKThl JAMBITY MAaKCaThIHJa TYPAKTaHJBIPY CTPATETHSICHI MEH TaK-
THUKAChIH KYPACTBIPy JKOHE KY3€re achlpy, MOHOKAJAHBIH WHHOBAIUSIBIK OPTACHIH
KaJIBINITACTBIPY MEH IaMBITY/bI OacKapy yAepiCiH OHTalIaHIBIPY YIIIIH MOHOKATAHBIH iIIKi
OPTACHIHBIH WHHOBAIMSUIIBIK QJICYETiH, CHIPTKBI OPTAHBIH dcep €Ty (PaKTOpIapbIH carasbl
tanjay, conzai-ak KP neHOepiH/e HHHOBAIMSUTBIK KbI3METTI KY3€re achlpy KaruaaTrTapbl
MEH IIapTTAPbIHBIH KHBIHTBIFBIH €CEIKE Ay KaXKeT.

MoOHOKaNaHbIH SKOHOMHKACHIH WHHOBAIMSUTBIK JaMyFa KeIlipy YIIH Oenrimi Oip
mapTTapAblH O0IyBl KaXeT [4], omapabplH HETi3riiepi OOJNBIN TaOBLIAIBI: MUHEPAIIBIK-
IIMKI3aT PeCypCTapbIHBIH OOMYBI; Oacka KOCIMOPBIHAAP/BIH TEXHUKAIBIK JaMy JCHICHiH
AMKBIHIAUTBIH KaJla KYpay bl KOCITTOPBIHHBIH OHIPICTIK )KOHE TEXHOJIOTUSIIBIK 0a3aChIHBIH
JaMy JICHTeWi; MEeMIIEKeTTIK, COHJal-aK »eKe KypaJjJapIblH Kayilci3 >KOHE THiMIi
KYMCAITybIH KAMTaMaChI3 €TETiH 3aHHAMAJTBIK, JKOHOMHUKAJIBIK, dJICYMETTIK, KpUMUHOTCHTIK,
9KOJIOTHUSUTBIK JKaFIaiIap IbIH KUBIHTBIFBIMECH CHUITATTATIATHIH HMHBECTUIIHMSIIBIK aXyalT; eHOCK
pecypcTaphl kKoHE OJapblH CarajblK CHUIATTaMachl; JKEPTUTIKTI OLTiM OepyliH FHUIBIMH
KEIICHIHIH KaFIaibl. F'bUIBIMHBIH JKETICTIKTEPiH MPAKTHKAIBIK KbI3METTE JKOHE OHIIPICTI
JaMBITyla TaiaNaHy WHHOBALMSUIBIK cajanap/bl KYpyFa »OHE TYIKUTIKTI CYPaHbIC
OHIMJIEPiH OHJIIpyTe HeTi3 0oJa anaibl.

KopbIThIHBLTAN KeTle, MOHOKATAapAbIH MHHOBAIIMSIIBIK TAMYBIH 0acKapy d/icTepi MeH
Karuaanapbl MyIIeTep/i YiaecTipyre, KaThICYIIbUIAPABIH KBI3METIH YHICCTIpYyTre )KoHEe OH
JKOHE Tepic oCepIiH TYp:i (PaKTOPIAPBIHBIH 9CEP ETY JOPEIKECIH eCEeTKe aayFa Heri3/IeNreH
WHHOBAIIMSIJIBIK OpTaFa KEPTUTiKTI 03iH-631 0acKapy OpraHAapbIHBIH KOIT OJIIEMIi JKOHE
KOIl acleKTi, MaKCaTThl BIKMAN eTy YHAepiciH Ourmipemi. bynm THiMIi WHHOBAIUSIIBIK
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MHQPAKYPHUIBIM HETI31HJC MOHOKAJaHBIH SKOHOMHKAJIBIK OPTACBIH camajibl TpaHCchop-
MaIUsUIay/Ibl XKY3ere achIpyFa MoOHE OHBIH 0ocekere KaOijIeTTi )KOHE TYPaKThI JKaraiibiHa
KOJI JKeTKi3yre MYMKIHAIK Oepeni. By xarmail ThiMai WHHOBAUMSIIBIK MH(PAKYPHUIBIM
HET131H/Ie MOHOKAJIaHbIH SKOHOMHKAJIBIK OPTACBhIH Caralibl TpaHCHOpMaIUsIIayIbl Ky3ere
achIpyFa )KoHE OHBIH 0aceKere KaOiIeTTi )koHe TYPaKThl KaFAalbIHa KOJI JKETKi3yTre CeNTiriH
THUTI3€1.
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INNOVATIVE LEARNING ENVIRONMENT AS A CRUCIAL FACTOR
FOR GRADUATE EMPLOYMENT

The emergence of knowledge-intensive society and transformation of industry-based society to
knowledge-intensive one demands the market where specialists and professionals are equipped with high
quality education, necessary skills and competencies in the competitive world. Higher Education plays
an important role in the process of economic development and social progress of any nation, thus higher
education is considered to be the backbone of any society. To ensure the high quality education, the
approach of learning should be innovative, which ensure the acquisition of necessary knowledge, skills
and competences required by the current domestic and foreign market.

The rapid development of information and communication technologies and the associated large-
scale changes in all spheres of human activity inevitably affected the cognitive activity and abilities
of the new generation of students. The so-called “Z” generation has pronounced features of the
motivational and innovational environment, as well as paradigm of student-centered learning, in
which the major role plays student’s own proactive position in shaping and mastering the individual
educational trajectories.

Thus, in this paper, we aimed to investigate how innovative learning environment influenced quality
education by examining graduate employment and explored the relationship between student-oriented
learning and quality assurance in higher education.

Key words: higher education, innovative environment, graduate employment, quality education,
European standards and guidelines

Binimee nezizoencen Ko2amuvly naioa 601yl JHcaHe CalanblK KORAMHbIH OlliMee He2iz0eneeH Kosamad
AUHanYbl cananvl OLIMMeEH, Kaxcemmi 0ag0bliapMeH KapylaHeaH dcane bacekeee Kabiiemmi Mamanoapad
monvl Hapbikmul Kadxcem emeoi. JKogapuvl Oinim 6epy xe3 Keicen Yammuly dKOHOMUKANLIK OAMYbl MeH
aneymemmix npozpecc yoepiciHoe MaHbl30bl Pel amrkapaobl, COHOLIKMAH HCO2APbl OLIM Ke3 KeleeH
KO2AMHbIH ip2emacsl O0bin cananaowl. binim 6epyoiy icosapvl Canacvblh KAMMAMACHL3 eny YUliH, Kasipel
{WKT JICOHE CLIPMEKDL HAPLIKKA Kaxcemmi OIiMOL, 0a20bliapobl HCaHe KY3blpemmepoi anyea MYMKIHOIK
bepemin 6inim Oepyoiy UHHOBAYUSILIK, 20icmepi O0Ybl Kepek.

AxnapammulK-KOMMYHUKAYUATLIK MEXHON02UALAPObIY KAPKLIHObL 0aMYbl JCoHe Adam KbI3MEmiHiy
OapviK cananapuinoa inecne Ken ayKbiMobl 032epicmep co3¢i3 Jcana 6y blHHbIH KOZHUMUBMIK dJpeKemmepine
Jicone Kabinemmepine co3ciz acep emmi. «Zy Ypnagvl 0en amanamvli JHCaya Oyl MOMUBAYUSTILIK HCIHE
UHHOBAYUANBIK, OPMAHBIHBIY NAi0a OONYbIHA dCepin Mu2i30l, COHOal-aK diceKe binim bepy mpaekmopusi-
CbIH KANbINMACMbIPLIN HCIHE OAMbIMYOazbl OenceHOl pon amKapamvit OiniM anyubliapea HezizoenzeH
OKbIMY NApaouUeMachi 0a Kaielnmacmlpyad Cenmizin mueizoi.

Ocvinatiuia, ocel Makanaoa 0i3z UHHOBAYUANLIK OLTIM 6epy opmAacbiHblY MYNeKMepOiy HCYMbICHEH
KaMmulyblH 3epoeiell omulpa, canaivl OilimMee Kaaail acep emKeHiH Hcane xHcozapuvl Oinim bepyodezi cana
Keninoiei MmeH cmyOeHmmix 6a2blmmanearn oKy a0ici apacblHOa&bl OAUIAHbICIbL 3ePMMeOiK.

Tyiiin co30ep: sco2apvl OiniM, UHHOBAYUATLIK OPMA, MYAEKMEPOI JHCYMbICKA OPHANACMBIPY, CANATbl
0inim, eyponanvlx cmanoapmmap meH Hyckaynap

Bosnuknosenue HAYKOemMKo2o 061/{4607}1861 u npespauieHue ompacilesoco 061/1466’1’}16& 6 HayKoemkoe
mpe6yem POUIHKA, HA KOMOpOM cneyuaiucmslt u npoqbeccuonaﬂbz OCHAWl€eHbl 6blICOKOKAYeCmMB6EHHbIM 00-
pasosearuem, HeobX0OUMBIMU HABLIKAMU U KomnemeHnyuAimMu 6 KOHKYpeHmmnom mupe. Bvicwee 06pa306aHue
ucpaem 6asCHYr pojlib 6 npoyecce IKOHOMUYECKO20 pa3eumus U COyualbHo20 npoepecca 10601 Hayuu,
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noamomy gvicuiee 00pa306anue cuumaemcs 0CHoGol 1106020 obuecmesa. s obecneyenus biCoK020 Ka-
yecmea 06pa308aHUsi NOOX00 NPenodasanus / 00yYeHuUs 00NHceH DblMb UHHOBAYUOHHBIM, Ymobbl obec-
neuums npuodbpemenue HeoOXOOUMbIX 3HAHULL, HAGLIKOS U KOMNEMeHYUll, mpebyemMbIX meKywum omeue-
CMBEHHBIM U 3aPYOEIHCHBIM PLIHKOM.

bypnoe pazeumue ungopmayuonnvix u KOMMYHUKAYUOHHBIX MEXHOLO2ULL U C8A3AHHbIE C IMUM MAC-
wmabnvle USMEHEeHUsl 60 6ceX Chepax Ueno8eueckoll 0esmenbHOCm Heu30edCHO NOGIUANY HA NO3HABA-
METbHYI0 AKMUBHOCTD U CHOCOOHOCIU HOB020 NOKOAEHUs cmyOoenmos. Tax nasvisaemoe noxonenue «Zy
umeem sAPKo 8blPaAdICeHHbIE 0CODEHHOCTNU MOMUBAYUOHHOU U UHHOBAYUOHHOU CPedbl, A makice napaoue-
MYy 00VYeHUs, OPUEHMUPOBAHHO20 HA CYOeHmMd, 8 KOMOPOU 2IAGHYI0 PONb Uepaem akmueHas no3uyus
€camozo cnmyoenma 6 opMuposaHul U 0CG0EHUU OMOETbHBIX 00PA308AMENLHBIX MPAEKIMOPULL.

Taxum obpazom, uzyuas mpyooycmpoucmeo 8blnyCKHUKOS U UCCTLe0Ysl C853b MeAHCOY 0DYUeHUeM, Opu-
EHMUPOBANHBIM HA CNTYOEHMO8, U 0Decneyenuem Kauecmaa 6 8bicuiem 00paz06anuu, AHAIUUPYemcsl, Kax
UHHOBAYUOHHASL CPeda 0OYYeHUs GIUSLA HA KAYeCHE0 00pA306aHIUSL.

Kniouesvie cnosa: gvicuiee 0opazosanue, UHHOBAYUOHHAS CPeOd, MPYyOOyCMpPOUCBO GbINYCKHUKOS,
Kauecmeennoe 06pazosanue, eeponeticKue CmaHoapmul i peKOMeHOAyul.

Introduction. President of ENQA Peter Williams has noted a significant rise of stu-
dents’ involvement in the process of quality assurance (Workshop reports, 2006). Apart
from students’ active participation in the external and internal quality assurance processes,
they are becoming active participants of learning environment. In a period of rapid technol-
ogy and innovation development, demand for high-quality heads is quite becoming tremen-
dous. Consequently, there is a big challenge and goal for higher education institutions to
bring up a new generation of talents to comply with the demand of the society and labour
market. As a result, it is worth noting the significance of discussion of new innovative learn-
ing environment.

There is a question why such attention is paid to student-oriented learning in higher
education:

— First of all, there is a tendency of increase in the number of students, as a result, a huge
social diversity of students in universities;

— Secondly, information and communication technologies: changes, affecting all social
life, including teaching and learning;

— Thirdly, international student mobility, disclosing diversity methods of teaching and
learning used throughout the world;

— The fourth is priority of European Unions of students promoting social aspects of the
Bologna process (Froment, 2017).

In 2010 Kazakhstan has become a member of the Bologna process, and since that event
Kazakhstani Higher education system has undergone significant transformation. One of the
key directions of changes was development of approach in the design and implementation
of educational programmes. The goal of modern higher education is the development of
future specialist, the formation of his ability to be competent on labour market and to
become active and responsible citizens of their countries (Manarbek, Kondybaeva, Celetti,
2018:47).

By competences we understand learning outcomes, what a gradute must know,
understand and be able to demonstrate after graduation. Today, there is a change in the
paradigm of higher education, and transition from teacher-focused approach to student-
centred has become one of key factors of successful employment of graduates.
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The discussion of students’ participation as partners in education quality management
has taken place in several international events. One of them is the Prague communiqué of
2001 (Communiqué of the meeting of European Ministers 2001), where the role of students
in the process of development of educational programmes content has been discussed. In
addition, the role of students as partners is also emphasized in the Berlin communique 2003
(Communiqué of the Conference of Ministers 2003). London 2007 communique revision
of traditional “schemes” of education and programme development was driven by the need
to improve the effectiveness of training and to expand teaching styles and methods (London
Communiqué 2007).

Today, a student-oriented approach to learning is a central position in the learning
process of majority universities in Kazakhstan. The Ministry of Education and Science,
the administration of universities fully encourage the improvement in the quality of
learning and innovation in the process of teaching. In the Plan of the Nation “100
Concrete Steps”, the President of Kazakhstan, Nursultan Nazarbayev sets a clear task
- to improve the quality of human capital based on OECD countries standards (Plan of
the Nation 2015).

Theoretical foundation and research hypothesis. The concept of student-centered
learning is not new. New environment with student involvement takes its root from the
writing of the ancient philosopher Socrates, who made an emphasis on the role of the
student in the process of learning through a dialogue or question-answer method (Loyens,
Rikers, 2008). The active participation and responsibility of students for their learning are
the main characteristics of new learning environments (Cannon, Newble, 2000 and Baeten,
Dochy, Struyven, 2016:43).

The review of Harvey (Harvey, Drew, Smith, 2006) showed that students seem to
prefer student-centered learning environments and activating learning activities rather than
lectures. Furthermore, activating learning activities seem to be effective, if students are
well-prepared (Severiens, Meeuwisse, Born, 2015: 1).

Several perspectives have emerged regarding the conditions for learners-centered
environment. Many argue, that recent rapid advances in technology have accelerated the
successful realization of innovative approaches in learning. Enhancement of computer
technology in learning process pushes forward student-oriented learning activities
(Hannafin,1992:49). In support to previous opinion, technology-advanced student-oriented
environment provides conditions for wider thinking and individual search, contributes
to innovative and favorable activities, which cover interactive engagement of students
and count individual interests and requirements of learners (Hannafin, Land, 1997:167).
However, other scholars advocate that there should be favorable conditions for effective
implementation of innovative approach, as taking into consideration elements of student-
oriented learning in developing educational programmes and combining more-innovative
environment practices (Cheryl, 2004: 141).

A broad range of studies have been dedicated to the role of student-oriented learning,
however, there are few studies on defining the relationship between new learning environment
and quality assurance via graduate employment as a mediator. The aim of this paper was
to investigate how new learning environments affected quality education through graduate
employment. The model developed for this purpose is presented in Figure 1.
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Student-oriented Graduate
learning employment

Quality Education

Figure 1 — Research model. (Note — designed by authors)

Some authors believe that considering particular specifications like equity of power
between learners and instructors, the process of assessment, the role of programme content
and teachers versus learners can lead to more student-oriented learning environment
(Wright, 2011:92). Actually, there are plenty of research done on the positive impact of
student-centered approach on the quality of education. To illustrate, some scholars advocate
that healthy learning environment and less depressive classes are the results of curriculums
developed on student-oriented approach (AlFaris, Naecem, Irfan, 2014:192). In a like
manner, there is an opinion about learner-focused approach, as a means to improve active
learning and learning outcomes (Rezende-Filho, da Fonseca, Nunes-Souza, 2014 :189).
Thus, based on theoretical assumptions, proposed by scholars on positive impact of new
learning environment to quality assurance.

H1: Student-oriented learning is positively related to Quality Education.

Many researchers highlight that inquiry-based, problem-based and project-focused
learning instructions can lead to innovative learning environment with active student
involvement, which in its turn guarantees enhancement of practical, academic and non-
cognitive skills of learners, as well as development of students’ critical thinking and positive
attitude towards learning (Keiler, 2018:34). It is worth to note the role of latest information
technologies, which contribute to effective implementation of innovative approach with
student’s active participation. For instance, some believe that an accessible e-learning is an
important factor for all types of students (including those with disabilities) to be engaged in
active learning environment (Kumar, Owston, 2016: 263).

Actually, in the literature there is a complex of models that promote enhanced
engagement of learners into the learning process. In support of a contextual framework
and practical guidelines, we can name the model REALM - Rich Environments for Active
Learning (Grabinger, Dunlap, 1995: 5), another framework based on active learning through
social media (Casey, 2013:159), in addition, a motivational Keller’s ARCS model aimed to
improve attention, confidence and satisfaction of learners (Keller, 1987:2). In the meantime,
there is a developed model “Own it, Learn it, and Share it”, that incorporates motivational,
cognitive, social, and affective aspects of learning (Lee, Hannafin, 2016: 707). Today, the
main issue is around the successful implementation of student-oriented learning which will
lead to successful graduate employment.

It is worth to note that one of indicators of quality education is graduate employment. In
this regard, the significant contribution of external stakeholders, notably, employers in the
development of innovative teaching approaches is crucial. Mostly, in a jointly cooperation
with the university, employers carry our professional or practical classes in industries,
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companies, where students emerge into the real world of labour market. Representatives
of enterprises of various industries develop recommendations on the priority areas of
educational programmes, propose non-traditional ways of acquiring knowledge, skills and
competencies considering current labour market needs. Faculties mostly concentrate on
development of skills and competencies of students, which require potential stakeholders.
This in its turn enables preparation of a competitive, highly-qualified graduate, who will be
in demand by current labour market and will serve for the welfare of the nation.

Thus, we proposed the following hypothesis.

H2: Student-oriented learning is positively related to Graduate Employment

The significant competitive outcome of the university education has been highlighted
by the result of QS Graduate Employment Ranking 2019 (Report of QS, 2019). According
to the results of the ranking, the university has become the first university in Central
Asia, which took 251 position out of 500 world universities. The ranking encompasses
the following indicators: employer-student cooperation, outcomes of alumni, employer
reputation, employment after graduation and partnership with employers. Consequently,
this in its turn demonstrates the competitiveness of degree programmes, which prepare
competitive professionals for internal and external labour market. As the oldest university
in the region, currently, the national university accounts not only the best Kazakh academics
as its alumni, but also counts great number of ministers, governors, top managers, members
of Parliament, CEOs of National corporations and Olympic Champions.

Figure 2 — Number of employed graduates
Source: Rector’s Report, al-Farabi KazNU, 2018

According to the data provided by company HeadHunter Kazakhstan, the majority of
graduates in Almaty comes from al-Farabi Kazakh National University (13 %).

The career and professional development centre of the university, as well as graduates
of universities use modern and progressive methods of job search, as well as constantly
study the market for employers’ offers as opportunities for their career growth. In the
educational process of universities, great attention is paid not only to academic, but also
applied knowledge and skills, which, of course, will be useful in the subsequent professional
activity of young professionals. Universities are becoming student-oriented, students gain
business administration skills and confidently use new technologies to achieve their goals.
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Following the likelihood, that degree of successful employment would be a key indicator
of quality education, we proposed the following hypothesis.

H3: Graduate Employment is positively related to quality assurance.

The hypothesis model of our study is presented in Figure 2.

H1
Student-oriented Graduate

learning employment

H2 H3
Quality Education

Figure 2 — The hypothesis model. (Note — designed by authors)

Materials and methods. We attempted to draw a whole picture of student-oriented
environment within the university, namely among 15 faculties (except from faculty of pre-
university education). The participants were 425 teachers of al-Farabi Kazakh National
Universities from 15 faculties. All teachers participated voluntarily. Their participation was
anonymous. The instrument of research was a questionnaire, designed to define the level
of successful implementation of student-oriented learning approach in KazNU. The survey
was sent electronically. This questionnaire consisted of 10 questions, scored on a five-point
Likert scale, with response categories ranging from ‘absolutely agree’ (5) to ‘completely
disagree’ (1) and the participants of the research were free to express their view on the given
question. In addition, our survey asked faculties about their opinion regarding the realized
factors of student-centered learning at the university.

The content of survey was formulated based on the main principles of student-oriented
learning according to T4SCL project: “Time for a New Paradigm in Education: Student
Centered Learning” ran from December 2009 to November 2010 (Stakeholders Forum and
20th European Student Convention, 2009) and on Standards and Guidelines for Quality
Assurance in the European Higher Education (ESG 2015).

We assessed implementation of student-oriented learning using a ten-item scale. The
reliability coefficient of the scale in this study, according to Cronbach’s Alpha, was 0.8,
which indicates good reliability of the scale.

Results and Discussion. In addition, the research tried to identify attitudes of teaching
staff towards non-traditional style of learning. The research explored faculty’s attitudes
toward student-centered teaching by asking them online the extent to which they agree
with various statements. Figure 2 presents the results of the survey as a percentage of
faculty selecting Agree or Strongly Agree with the indicated statement. A strong majority
of faculty reported partially realization of non-lecture teaching strategies and demonstrated
their interest in implementing new approach. The following factors of new approach has
been on the focus of the research (Student Centered Learning. Handbook, 2010).

— Opportunity for students to participate in development of educational programmes
and learning outcomes;
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— Opportunity for students to select individual educational trajectories, courses and
teachers;

— Need and diversity of the students are taken into account in developing learning
outcomes;

— Opportunity for students to search for new information and integrate it with existing
knowledge and experience;

— Discussion of teaching and assessment methods with students during, at the end of
courses, as well as online;

— The most popular types of teaching;

ECTS is in compliance with students’ workload;

— Appropriate access for students to research and educational resources within and
outside of the university;

— The major goal of learning process is development individual skills and competencies
of students;

— There is feedback procedures from students on the quality and satisfaction of
education.

In the following figure, we attempted to overview the attitude of teaching staff to
innovative approach of teaching — where the main focus of learning is a student. From the
perspectives of teachers, there is not enough room for students to be the main player of
teaching and learning process. Results are the following:

Figure 3 — Implementation of student-oriented learning
(Note — designed by authors)
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According to the results of research, only half of all respondents are partially agree with
the statement that students have the choice to select their individual study trajectories and
to be a part of the development process of educational programmes and learning outcomes
as well. Most of them base the consent with the fact, that student participation in the
development of courses, degree programmes activates their cognitive interest, encourages
them to search for themselves. This suggests that students can only define competencies
of courses, however skills and knowledge should be determined by coordinators of degree
programmes. In addition, if some respondents claim that students have the right to know
about expected learning outcomes of courses, others assert that development of educational
programs should be carried out by experienced teachers. There is a school of thought
that, this only works with motivated students, only with graduates of 3™ year, who have
successfully completed professional internship, since students will already be aware of
required skills and qualifications from employers. Admittedly, students who choose elective
courses need to be acknowledged about current educational issues and trajectories of the
chosen course. Students can only define competencies of ownership; skills and knowledge
should be determined by the coordinators of educational programmes.

Nevertheless, some argue that a student with incomplete higher education, who has not
mastered the basics and fundamental courses of the programme cannot represent the entire
responsibility of composing degree programme for the future generation and economy of
the country. In this regard, experienced teachers and representatives of leading enterprises
and industry in the country are considered to be better, as well as monitoring of leading
engineering universities in the field of Natural Sciences.

Regarding, the next factor of student-oriented learning, mainly the right to select
individual educational trajectories, courses and teachers, the survey demonstrated that there
are various schools of thoughts: some argue that a student should have the right to choose
a teacher, regardless of whether he has won scholarship or studies on the fee basis. This
opinion stems from the point that, in the first case, the student has confirmed his knowledge
to receive a personal state grant. In the second case, people say “who pays, he orders the
music”. In the same manner, some respondents claim that teachers should present their
courses to students to choose, but at the same time, it should take into account the small
number of certain groups. In the meantime, students should be able to select a highly
qualified, experienced teacher. Clearly, opponents maintain the right to select courses and
trajectories, but not teachers.

We were also interested in determining which types of teaching methods with student
active involvement are popular among teachers. Project works, active learning methods,
group work were the most well-known types of learning at each faculty. The teachers surveyed
were universally aware of lectures, conversations, case studies, situations, business games,
TBL CBL, presentations, feedback, and practical classes in the form of questionnaire. Most
respondents indicated group working as the most popular type of learning.

A large proportion of respondents from faculties of oriental studies, international
relations, information technologies, philology and world languages and higher school of
economics and business relatively state that students actively participate in discussion of
learning outcomes. Surely most want, students of 3™ or 4" year study, students of master’s
and PhD degree to be active participants of the process of learning outcomes development.
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We next explored whereas the needs and diversity of student contingent are taken into
account in developing learning outcomes. More than half of the respondents take into
consideration the diversity of student population in order to meet their requirements. Even
though some people claim, that no one consults with students on developing expected
learning outcomes, in the same way others believe that expected learning outcomes should
be written by course teacher, since he / she knows better what the student should master
and what competencies should have at the end of the course. However, there is a school of
thought that our students have not matured yet in terms of learning satisfaction. The majority
of students are eager to acquire good marks for their achievements that is all. An indicator
of quality education is student’s employment and demand from labour market for students’
great responsibility, ideality, goal-management and fundamental bases of professional
skills. If some respondents agree that learning outcomes should be based on the needs of
employers, others believe that expected results should be developed by potential teacher of
the course, as he or she is aware of what students should acquire and what competencies to
have, which is absolutely rejects the concept of student-oriented learning.

According to results of the survey, students are given the opportunity to find new
information and integrate it with existing knowledge and experience. As evidence, most of
respondents believe that Bologna education system is focused on independent search for
information to gain knowledge and no one can prevent it from integrating it with its existing
knowledge. In support, for a future competitive student, individual search for information
and knowledge is vital, however others claim that individual search should be under the
surveillance of lectors to direct them to reliable sources. On the other hand, there is a great
need for enhancing language competencies of students, as the language of latest scientific
data is English. Obviously, many people believe that this is the essence of active learning.

As for discussion of teaching and assessment methods with students, teachers do not
fully agree with this statement, as most of them are not aware of cases of discussing with
students methods of teaching and evaluating knowledge during, at the end of courses, as well
as online. Even though some people claim the following types of methods for discussion
of assessment methods: discussions, business games, studio cases, work in small groups,
in pairs at seminars, presentations, case studies, mutual evaluation of ideas, written essays,
brainstorming, projects, world science innovations and after examination period training
methods as TBL PBLCBL. Clearly, opponents maintain the point, that methods of teaching
should be mastered by teaching staff through courses in advanced training and personal
observation of students in the learning process, as there is a fear what would happen if
the student advises how to teach a lesson, then why is a teacher needed at all? Despite
the necessity of discussing methods with students, the last decision remains with the
teacher. Equally important, it is not always effective applying a particular method that was
effective with another group to others, so there is a need to offer students several teaching
or assessment options.

Top major findings emerged from the survey are the followings:

— The workload of students are in compliance with acquiring credits;

— Students have access to appropriate research and educational equipment within and
outside the university:

— Development of students' personal skills is one of the main tasks of the learning
process.
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Furthermore, regarding the opinion of teachers on feedback procedures from students on
the quality of the educational process - questionnaires, scientific seminars projects, debates,
round tables, on-line courses, feedback on the mastering of lecture at the end are the most
popular ones.

Conclusion. In this study, we tried to investigate how student-oriented learning
influenced graduate employment based on quality assurance. Similarly, we found the attitude
of teaching staff towards new learning environment and defined the relationship between
graduate employment and quality education. The results of the findings suggest that graduate
employment was positively affected by new approach of learning and student-oriented
learning mediated the relationship between quality assurance and graduate employment.
That is, when student engagement into learning process is active, the scope of knowledge and
skills widens, which in turns leads to successful employment after graduation. The bigger
number of employed graduates demonstrates the higher quality of provided education.

In other words, innovative approach to learning will guarantee highly qualified
professionals and competitive graduates, who will serve for the prosperity of nation’s
economy and development of its nation’s welfare.

Limitations. Several limitations of this research should be mentioned. First of all,
as research was made within a single higher education institution, the further studies are
required to advance our knowledge of new learning environment. Secondly, the current
research examined only one dimension of quality assurance mechanism of higher education,
that is relationship between student-oriented environment and graduate employment. Other
indicators of quality, such as faculty performance may exist.
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Onemoe2i Kacinkepiikmiy OaMyblHblY eH Kypoeri Mmacenenepliy Oipi KapicoLiaHObIPY KO30epiH
maby oOonvin madeliadvl. Bankmix HecueneyOiy apmbulKUbLILIKMAPLIMEH Kamap OHblY JiCO&apbl
naivl30blK Moaulepieme, Hecueni omey Yulin wiekmeyni yaKuim, aiobli ana aublkmanean xkecme 001-
bIHWA menemMOepdi omey, Keniioikmi Kammamacwels emy cexinoi kemwinikmepi 6ap. COHObIKMAH,
MUKPOKPeOUmMmIK YusimMoapobl KYpy ocbl Maceleni iwinapa wewe anaovl. Kymvicma Kasakcmanoazol
Kiwieipim kpeoummeyoin azvimoazel xcazoaiivl mandarnovi. MKY « KMF» scane MKY «blpbicy Kapicoliblk
Kepcemkiuimepi JicaHe KblaMeminiy manoayvl Heeizinoe Kazakcmanoazvl MUKpOKPeOUmMmIK JHCyUueHiH
peghopmanapwinbly bacelm 6ablmmapsl AHbIKMALObL.

Tyiiin co30ep: mukponecue Yuvimvl, KICINKEPIIK, Hecueney, Kapicolianoblpy, nativl3 Moauepi

Bo 6cem mupe 00HOIl U3 camuix CIOACHBIX NPOOIEM PA3UMUs NPEONPUHUMAMETLCINEA AGISLEMC s HA-
Xoorcoenue adekeammvix UCMoUHUKo8 unancuposanus. Ilpu écex npeumyuecmeax 6aHKoO8CKO20 Kpeou-
MOBAHIUS eCTb U HEOOCTAMKU, 8 TOM YUCTe maKue, KaK 8blCOKAs NPOYEHMHAs CIMAsKd, HeoOX00UMOCHb
6038pamMa Kpeouma @ 0ZPaHUYeHHbIL CPOK, OCYIEeCMBIeHUe 8bINIAM N0 3apanee OnpedeieHHOMY cpapu-
KY, HaKomey, npedocmagieHue 3an02068020 umyujecmsa. [loomomy cozoanue MukpoKpeOumHslx opeanu3a-
Yuil Modicem YacmuyHo pewums 0annyio npoonemy. B pabome npogeden ananus cogpemeniozo cocmosi-
Hust Mukpoxpeoumoganusi ¢ PK. Ha ocnoge ananuza ¢hunancogwix nokazameneil u OyeHKu 0esimenbHoCmu
M®DO «KMF» u M®O «blpuvicy 6binu ebls61eHbl NPUOPUMEMHbLE HANPABTEHUs PeQOPMUPOBAHUS CUCHIe-
Mbl MUKpokpeoumosarusi 6 PK.

Knroueswvie cnoea: MukpokpeOumHas opeanuzayus, npeonpuHUMamenbCmeo, Kpeoumosanue, huHaH-
cuposanue, NPoYeHmHas CmagKa.

Poverty is an actual economic problem of mankind. According to recent World Bank
studies, every second of the world's six billion people live on less than § 2 a day and 20%
of the total population live on less than $ 1 a day [1]. Poverty is not only about having
low income, but also limited access to healthy food, education, medical services, natural
resources, drinking water, land, work, financial services, and information. The growth of
poverty in Kazakhstan was due to economic reforms that led to a decline in production,
inflation and unemployment.
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Great attention is paid to the problem of poverty by the international community. Differ-
ent efforts are being made to solve it. An effective tool against poverty is microfinance.

Originating in 1970, microfinance, as the industry began to develop intensively in the
1980s in developing countries in response to the dubious outcome of government programs
of grant subsidies to the poor [2].

In the 1970s, poor people in developing countries could not get loans from banks, and
therefore had to turn to financial services for users, while paying huge interest. The govern-
ments of these countries and international donors have decided to change the current situ-
ation by providing low-interest loans to the poor at special government programs. Despite
the efforts made, the programs not only did not bring the desired results in the fight against
poverty, but also led to the loss of most of the funds given by the state due to non-payment
of loans. And only in the mid-1980s the world began a rapid spread and a mass movement
in support of microfinance. The reason for this was the exceptional effectiveness of the new
loan technology for improving the financial situation of the poor. It is no coincidence that
the main regions for the spread of microcrediting are Central Asia, Africa, South and Latin
America, where the highest level of poverty in the world is observed.

In the 1970s in Bangladesh, professor, economist, Mohammed Yunus developed a
scheme of lending for people with low incomes. In those years, Bangladesh was completely
devastated, most of the population was below the poverty line. Covered with the desire
to help people, Muhammad Yunus is conducting the first pilot project on issuing loans to
42 borrowers from among poor people. They had successful credit history and they began
with only $ 27. Subsequently, he developed a microfinance system that enabled the poor
to obtain a loan without having to issue numerous documents and on the basis of a group
guarantee without making a pledge. Up to date, this project has grown into one of the largest
banks - “Gramin Bank”, a model that is used in fifty countries around the world. “Gramin
Bank” provides low-income people with small loans without collateral. Loan repayment is
97%. The recipients of these loans are mainly women and they become founders of new
enterprises in trade and in agriculture.

At the same time, microfinance is one of the mobile ways of lending to small businesses.
The main advantage of microcrediting is the ability to receive money without collateral
and without issuing a large package of documents. An important point is that microcredit
organizations that only provide loans at the expense of their capital, grants and contribu-
tions from program participants for small entrepreneurs represent the least regulated by the
state level of credit relations. In addition to issuing loans, microcredit organizations are also
engaged in providing consulting services. Therefore, in connection with the solution of eco-
nomic problems, microcredit and microfinance organizations are simultaneously involved
in solving social problems aimed at developing the entrepreneurial initiative, providing self-
employment to the population. The main advantage of developing the microfinance sector
is the legalization and withdrawal of small financial intermediaries from the informal sector
of the economy.

Taking into account current development, the availability of financial resources is an
important factor in the survival and development of domestic small business. In the activi-
ties of microcredit organizations, rural and small towns people are particularly in desperate
need, who rely on the availability of microcredits provided to the population. In this regard,



Munassipova M. E. e. a. Development of proposals contributing to the development ... 189

the President of the country, N.Nazarbayev, in his message to the people of Kazakhstan,
“The Third Modernization of Kazakhstan: Global Competitiveness,” said: “One of our stra-
tegic goals is to ensure that by 2050 the contribution of small and medium-sized businesses
in the country’s GDP is at least 50%. On my instructions, the Government has since this
year launched the Program for Productive Employment and the Development of Mass En-
trepreneurship. Now, citizens of Kazakhstan in the countryside or in the city can get a micro
loan of up to KZT16 million for their business. It is important to expand the geography
of microfinance, actively use the tools of guarantee and service support for entrepreneurs.
These measures must be accompanied by the organization of business training and financial
literacy. [3]”

The modern financial world almost daily generates new horizons in the field of start-up,
generates streams of venture investments, which in most cases are aimed at the develop-
ment of new technologies. According to experts, the catalysts for the emergence of financial
and technological trends were two main factors:

1. World financial crisis in 2008;

2. The emergence of a new generation of young people, more competitive, open to in-
novation, appreciating the convenience and comfort of making money transactions online.

Currently, there is a variety of institutions and instruments on the micro-loan market,
which certainly give a great chance for the development of microfinance organizations. For
2016, the online loan market in Kazakhstan grew by 330%. The reasons for such a dynamic
growth of the sector analysts identify to be the increase in under banked audience, which
does not have access to bank loans and the development of new information technologies
that simplify the issuance of credit at times. Sources of financing of microcredit organiza-
tions providing online loans are foreign citizens and financial institutions, which are attract-
ed by high interest rates on loans. The lion’s share of profits is received by foreign investors.
And the population of Kazakhstan is more and more involved in credit slavery. At the same
time, due to short-term payment and high cost, these microloans do not contribute to the
development of the real sector of the economy. As a result microcredit in the country has a
high demand and the microcredit market is underdeveloped. In this regard, it is necessary
to develop organizational and economic mechanisms that promote intensive and effective
development of microcredit system in Kazakhstan.

Microfinance is the operational delivery of financial services to people with low incomes.
Main objectives of microfinance institutions (MFOs):

e assisting in accessing financial services,

e Providing financial services to those who are not considered by banks as reliable

customers (small business).

Entrepreneurial activity is subject to high risks of financial losses, therefore, the priority
task of entrepreneurs and founders is to find available sources for starting and expanding
their own business, where second-tier banks are not always convenient for this sector for
some reasons:

1. high payment for a loan;

2. the need to provide collateral for obtaining a loan;

3. along period of processing of documents and approval procedures;

4. high risk, which is simultaneously exposed to own business and property;
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5. high interest rates for loan repayment;

6. Lack of standard interest rates to support active segments of the population.

Nowadays, the international practice of microfinance for small and medium-sized
businesses has long been successfully applied by developed countries in various continents
of the world. This regulation tool provides targeted loans to small businesses under certain
conditions at a reduced price. Therefore, many experts emphasize its benefits to the state,
and the banking sector, and the borrower, because it:

1. gives an opportunity to develop priority sectors of the economy of the country and

the region;

2. Provides increased demand for banking product, attracting customers, development
of the money sector;

3. Positively influences the creation and successful development of new industries,
organizations, contributes to the formation of new jobs, the growth of the quality of
life of the population, contributes to the growth of tax revenues.

The main agents of the microfinance market are microfinance institutions (MFOs). Main

characteristics of MFOs:

e Regulated and unregulated,

e Forms of ownership;

e Goals and objectives;

e Types of services offered.

In world practice, three main models of microcredit organizations are singled out:

— Institutions that issue microcredits do not have the legislative right to attract savings;

— Institutions that carry out microcrediting, as well as attract obligatory savings of
borrowers;

— Institutions that issue microcredits and can attract mandatory and voluntary savings
to deposits. [4]

In international practice, there are two main methods of issuing microcredits: group and
individual.

e The individual method is a method of issuing a loan to a borrower based on its
ability to provide an MFO with a guarantee of credit repayment and some level of
protection.

A group method is the issuance of loans to group members, where each guarantees
repayment of each other’s credit, or the issuance of a loan to one member of the group (the
group leader), who then distributes loans to the other members of the group.

The determining factor in choosing the optimal methodology, as well as the range of
services provided by microcredit programs, is the scale of their economic activities. The
classification of the target group by the scale of economic activity is one of the decisive fac-
tors in the choice of microcredit methods.

In recent years, microfinance has been intensively developed in the countries of Eastern
Europe, the CIS and Russia. In developed countries, microcredit solves a whole range of
problems. The level of social and economic development of these countries allows for a
broad program of assistance to the poor. Along with this, two methods of combating poverty
are combined: subsidized financial support for the poor and the provision of opportunities to
do business and provide themselves with earnings sufficient for a normal existence. In the
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second case, there is broad support in the areas of training, financial management, manage-
ment and marketing, and specialized technical assistance.

In countries with transitional economies, microcredit is not only social, but also politi-
cal, as it helps to form a class of owners by supporting the development of small business.

Microfinance programs in countries with economies in transition are not so large, and
the main objective is not to fight poverty, but to support entrepreneurship. The main target
segment is poor people, the most vulnerable from the point of view of risk management, but
at the same time has a certain potential for creating its business.

The main feature of the distinguishing microcredit program in the countries with transi-
tional economy is the high educational level of the representatives of targeted target groups.
Therefore, financial services are intertwined with various consulting services, which helps
to ensure the success of novice borrowers.

Microcredit is widely spread as a form of financial activity in developing countries. It
was carried out by granting microcredits at preferential interest. But the low interest rate did
not cover even inflation, so microcredit organizations were forced to switch to financing at
fixed rates.

World experience has shown that the provision of short-term loans with a non-stan-
dard form of support contributes to the growth of living standards, stimulates the devel-
opment of entrepreneurial skills among the population, accelerates the creation of new
jobs, increases labor productivity, leads to a reduction in unemployment, and helps to
mitigate the social consequences of the transition period. All in all this is very relevant
for Kazakhstan.

In Kazakhstan, microfinance, as a branch of the economy, appeared in the mid-1990s,
but, despite its “youth”, is actively developing. Microfinance projects began to develop
through state support and international development institutions (USAID, UNDP, etc.). Ac-
cording to their status, these were organizations that carry out certain types of banking op-
erations in accordance with the license of the authorized body. In 2003, the law “On Micro-
credit Organizations” was adopted in the Republic of Kazakhstan, restricting microfinance
in the republic solely by providing loans, i. microcrediting. The Law of the Republic of
Kazakhstan “On Microcredit Organizations” contains the main provisions on the procedure
for the establishment and operation of microcredit organizations (MCOs), defining the main
responsibilities of the lender and the borrower [5].

In accordance with this law, a microcredit organization is a legal entity that carries out
activities to provide microcredit. MCOs can be either commercial (created in the form of
an economic partnership) or non-profit (created in the form of public funds) organizations
[6]. Creation and registration of MCOs are regulated by the Civil Code of the Republic of
Kazakhstan.

For the first time in the domestic legislation, the official definition of the term “micro-
credit” was given as the main criterion for classifying an organization as an MCO category.
Currently, the market operates several types of institutions that provide microcredit serv-
ices: non-government microcredit organizations, public funds; commercial banks. Thus,
we can state that the market is developing alternately. But not so everything is smooth. The
main problem is the poor awareness of the population, the demand for microfinance serv-
ices is not met. This is explained by the fact that Kazakh microfinance organizations have
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insufficient funding. In this regard, the Government faces a new challenge - to develop a
flexible strategy to help microfinance organizations.

The advantage of microcredit organizations (MCOs) to banks is, in fact, initially in
lower costs for management content [7]. The new law allows for the creation of an MCO,
only by paying in cash the minimum amount of its authorized capital (it should be no more
than 1000 times the monthly calculated figure). And this is not so much - for example, for
the year 2017, the MCI is set at 2405 tenge, so, for the creation of an MCO, it will not be
necessary to order $ 6000. These requirements for the formation of an authorized capital
concern only to the MCO, which is created in the form of an economic partnership. They do
not apply to non-commercial MCOs, which can be created as a public fund, without paying
statutory capital.

According to the law, MCOs are allowed to issue microcredits per borrower in the
amount of not more than a thousand-fold MCI and 25% of the amount of their own capital.
But this is already enough that the MCOs could create a worthy competition for banks
in the market of crediting housing and consumer goods, especially in the segment of the
population that today’s bankers are not particularly interested in - this is, before all, young
people who do not have a pledge and consistently high incomes, as well as low-income, in
the first place, villagers and pensioners.

Moreover, if desired, these groups of the population can now unite and create their own
MCOs, especially as the rules for the provision of microcredits are established by the highest
body of the MCO and the contract for their provision, as well as the rate of remuneration.
So, bureaucratization is minimal here - the licensing of MCOs is not required by law, and
the National Bank does not intend to interfere with microcredit activities.

Although MCOs are prohibited from issuing securities, the range of activities of
such organizations is quite wide: they can attract loans and grants, including from non-
residents of Kazakhstan, place free assets in state and corporate securities, depositors and
other instruments, to make transactions with the pledged property granted as a security
for microcredit, to participate in the authorized capital of other legal entities, etc. As a last
resort, the MCO can always rent out its own property or provide consultancy services on the
issues of microcredit activity.

By the way, microcredit can be issued without pledge, which is only for the best, but
filling out a credit dossier is mandatory for every borrower. No special documents are required
for the dossier of individuals: a statement of the borrower indicating the purpose of using
microcredit (if it is a target), property that is provided to ensure fulfillment of obligations;
a copy of the identity card; agreement on the provision of microcredit; a certificate of the
amount of the salary from the place of work, or a certificate of the state agency on the
absence of a permanent or temporary place of work; the contract of pledge, if any. All this
information, according to the law, is a new kind of closed information - the secret of the
provision of microcredit.

At the moment, there are many difficulties for obtaining a loan in second-tier banks
(STB). The interest rate on loans remains high, loans and investments are difficult to ac-
cess and difficult because of the reluctance of banks to communicate with risky clients. The
huge list of documents that the borrower must provide for obtaining a loan, does not at all
simplify the procedure for developing microcredit. But entrepreneurs themselves are often
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not ready to implement investment projects: there is no property for collateral; there is no
credit history and long experience of doing business. In addition, there was an unfavorable
economic climate for lending to small businesses: imperfect laws and constant amendments
and changes in taxation, a high tax and bureaucratic press, a large share of the shadow
economy. All this is just the tip of the iceberg.

The development of microcredit is one of the important directions of development of
entrepreneurship in the country at all stages of its development.

The MCO is financed through the state development institutions of JSC “Fund for Fi-
nancial Support of Agriculture” and JSC “Entrepreneurship Development Fund” Damu “.
In general, the amount of public investment in the sector was about $ 216 million for the
period from 2005 to 2009. In 2011, a further 3 billion tenge will be allocated for microcre-
diting the village. In 2012-2016 the state allocated 1.5 billion tenge. In 2017 the amount of
loans issued by the state was 4.4 billion tenge [8].

Table 1 — Attracted sources of financial resources in 2017 in Kazakhstan (thousand tenge)

Total funds Budget resources Borrowed funds
raised
Fund for Finan- | Small Business | Loans from | Loans from Loans to
cial Support of | Development banks non-bank individuals
Agriculture Fund legal entities
46289,7 4130,1 384,9 13819,1 27850,9 104,7
100% 9% 1% 30% 60 0,2

According to the table, loans of non-bank legal entities account for 60% of the largest
share of borrowed resources. Most likely this is an investment or a legalized capital. The
loans of second-tier banks account for 30% of borrowed resources from microcredit organi-
zations. The amount of resources raised from the budget is 10%.

Large-scale support from the state gave a significant impetus to the quantitative growth
of microcredit organizations. A legislative base was formed, a critical mass of microcredit
organizations appeared on the market. So, as of January 1, 2018, according to statistics,
1051 MCOs were registered in Kazakhstan, of which 1375 are operating, and 618 are active
(periodically reporting). Over the year, the number of MCOs increased by 395. Most MCOs
in the South Kazakhstan region - 299, North Kazakhstan region - 254 and in Almaty - 261,
and least of all - in Mangistau (34) and Atyrau (19) regions. The overwhelming majority of
microcredit organizations (72 percent) are concentrated in cities.

The large concentration of microfinance organizations in the southern part is due to
the fact that in the southern region more than half of the self-employed population of the
Republic of Kazakhstan (50.8%), approximately 1.1 million people, are concentrated. In
addition, the largest share of self-employed is concentrated in rural areas.

Statistical analysis of the indicators of the volume of lending to small businesses by
microfinance organizations and the banking sector in 2017 revealed the following trend.
In 2017, the total volume of micro-loans increased by 67.6% per year, and amounted to
KZT150.6 billion. Credits of second-tier banks of the Republic of Kazakhstan to small
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businesses grew by 12%. In 2017, the loan portfolio of the microfinance organization
showed an annual growth of 54.3%, while loans of second-tier banks to small businesses
grew by 50.8%.

Kazakhstan, relying on the successful experience of the developed countries of the
world, strengthens its position in the market of the microfinance sector. To stimulate and
develop small and medium-sized businesses, the Republic of Kazakhstan has created a
program for the development of productive employment and mass entrepreneurship for
2017-2021. Experts are sure that this program will contribute to the broad development of
entrepreneurship in the country.

Inthe Republic of Kazakhstan, in the microfinance sectorin 2017, 10 top microfinance
institutions were identified. The leader in the microfinance sector in Kazakhstan is the
MFO “KMF”, the volume of the microcredit portfolio grew by 54.1%, and the volume
of microloans increased by 72.3%, or 81.6 billion tenge. At the second level is the
“Toyota Financial”, the specific weight is 16.7 billion tenge, as a percentage of 11.1%.
The third place is MFO “Yrys”, the volume of the loan portfolio, which is 10.3 billion
tenge.

Analysis of the current state of the microcredit market and evaluation of the activities
of large microcredit organizations MCO KMF and MFO “Yrys” revealed the following
problems.

1. In Kazakhstan, for the implementation of the program of state support for MCOs,
certain errors were made regarding the quantitative development of microcredit organiza-
tions, that is, state institutions finance the microcredit market, creating their own MCOs,
instead of acting. Direct government support inevitably distorts and breaks the market
process, generating dependency among the target group of borrowers. In this connection,
according to the Committee on Statistics, 1051 microcredit organizations are registered
in Kazakhstan, of which the number of active MCOs is only 45.8%. Most MCOs are op-
erating companies, but they do not support active turnover of funds, which leads to low
efficiency of the sector.

2. In recent years there has been a stable trend of lower lending to second-tier
banks by small and medium-sized businesses. However, there is no forecast for a global
recession in this sector. The devaluation resulted in a change in the conditions for do-
ing business in the whole country. In the first place, psychology changed: there was a
transition from a positive perception of development prospects to anxious anticipation.
Secondly, there was an increase in the cost of borrowed and own capital. Thirdly, there
was a narrowing of the potential for expansion of business, due to emerging problems
both in the global economy and within Kazakhstan. Accordingly, the growth rate of the
economy of Kazakhstan is slowing, and this affects the activities of small and medium-
sized businesses (SMEs), as the decline in rates consumption leads to a decrease in the
growth rates of production and trade cycles, which, in turn, affects the speed of capital
turnover. Simultaneously with this factor, there is an increase in the cost of financing
the activities of small and medium-sized businesses. The volume of SME lending by
banks has a downward trend. If earlier lending was carried out on liberal terms, then by
now banks have tightened requirements for borrowers. Also, the requirements for col-
lateral for loans are tightened.
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At the same time, the support of the state, expressed in reducing the administrative pres-
sure on small and medium-sized businesses, is a positive moment. Reducing the number of
controlling bodies, reducing the number of licensing and licensing documents, reducing the
tax burden should have a positive impact on SMEs.

An important role in supporting small and medium-sized businesses can be sup-
ported by microcredit organizations that work directly with entreprencurs. Such organi-
zations have more opportunities to develop SMEs without intermediaries and wagering
rates.

Despite the fact that MCOs issue small loans, the sector brings profitability due to
the fact that money is given for a very short time (mostly up to six months). MCOs give
out money to consumers for a very short time and at very high interest rates, which is
actually usury. In this regard, we propose the use of the principles of Islamic lending in
the activities of the MCO, where it is forbidden to charge loan interest. The undisputed
advantage of Islamic lending is the sharing of risks between the participants in the
transaction, which ensures that all the obligations are fulfilled by them. The peculiarity
is that their profit is formed by investing in various projects. In this case, a partnership
agreement is negotiated, according to which partners bear risks and share profits or
losses from projects in proportion to the invested funds. Thus, responsibility for the
profitability of projects and return on investment are born by both parties to the con-
tract, thereby ensuring its execution.

3. At the current time, Kazakhstan lacks analytical materials on microfinance. Data
provided by MCOs to statistical bodies, as a rule, carry generalized information, do not
take into account the specifics of microcrediting. For MCOs, there are no reporting forms
that reveal the quality of the portfolio (number of overdue loans, risks, etc.). They are
not regulated by the National Bank and the FSA. Partners are alarmed by the lack of
public information on the activities of microcredit organizations and the financial non-
transparency of these organizations. To form a single database on the current MCOs, it is
necessary to implement a number of activities. Currently, the development of a strategy
for the effective development of the microfinance sector lacks reliable and publicly avail-
able information. To solve this problem, it is necessary to create an effective monitoring
system that will allow the successful development of domestic MCOs and high “transpar-
ency” of their activities

4. One of the important spheres of the country’s economic development is the process
of microcrediting and the activities of microcredit organizations in Kazakhstan, as well as
the improvement of its mechanism. Since microcrediting through the development of small
and medium-sized businesses directly affects the country’s socio-economic development, a
detailed analysis of the activities of microcredit organizations is necessary, a thorough study
of problems and contradictions, and the development of proposals and recommendations for
improving the microcredit system.

To address the problems identified, we are of the opinion of Mr. G. Marchenko, who in
2005 said that it is necessary to create a three-tier banking system in the country. (Figure 1)
The three-tier banking system is one of the effective ways to address the issues of capitaliza-
tion of microcredit organizations.



196 Becmnux Hayuonanvhoti unscenepnoi akademuu Pecnyonruxu Kazaxcman. 2019. Ne 2 (72)

The National Bank of Kazakhstan

l

Banks of the second level

l

Microcredit organizations

Figure 1 — Three-tier banking system

According to this scheme, the National Bank fulfilling the functions of a bank of all
banks performs a number of important functions in regulating the activities of commercial
banks. One of the main functions of the National Bank of the Republic of Kazakhstan is to
provide lombard loans to second-tier banks at the refinancing rate. By the same analogy,
second-tier banks can lend to microcredit organizations, but rates on loans can be much
higher. Given the specifics of the lending activities of microcredit organizations, which
prefer to issue mostly short-term loans in small amounts, high interest rates will not be a
heavy burden on the borrower’s shoulders. Thus, the formation of a three-tier banking sys-
tem is also a kind of solution to the problem of MCO capitalization, although, of course, it
is possible that interest rates on loans will increase. But considering that at present part of
the financial resources of the MCO are formed from the budget, part of the banking sector,
a small part of its own resources and foreign capital, it is necessary to gradually move to
the formation of a three-tier banking system. The main advantage of the three-tier banking
system is the availability of a branch network of banks throughout the country. In addition,
banking activities are regulated and controlled by the NBK. Banks are sufficiently provided
with professionals who can assess possible risks. And the banking sector in Kazakhstan
causes investor confidence. The main disadvantage is the high interest rates on loans, which
is determined by the low capitalization of the banking sector.

In order to solve these problems, we propose to introduce a number of changes in the
existing legislation concerning the banking system of the country:

1. Make optimizations in the banking sector. The presence of 20 commercial banks is
sufficient on the Kazakhstan market;

2. Remove restrictions on the presence of foreign capital in second-tier banks;

3. Expand the presence on the Kazakhstan market of Islamic finance;
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4. To lower the refinancing rate of the NBRK;

5. Reduce interest rates on deposits to the level of inflation;

6. Simplify the issuance and execution of loans and microloans;

7. Ensure the transparency of the activities of banks in assessing collateral.
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Human Resource Management (HRM) hasbeen very popular over the past decades, and currently it
is a common characteristic for many small and large companies. One of the reasons for this popularity
is the assumption that HRM is a source for competitive advantage and will influence the organisational
results and performance in a positive direction. This article explores the link between HR practices,
employee outcomes and organizational performance. Literature regarding theoretical, conceptual and
contextual background in the field of HRM was deeply explored and analyzed. It is concluded that there is
no set of universally accepted ‘best practices’ that organizations adopt, instead there are bundles of ‘best
practices’ that successful firms tend to integrate in their organizational strategies. However, adoption of
‘best practices’ should be done taking into account contextual factors of the organization.
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Adamu pecypcmapowl 6ackapy COHabl OH JHCbLIOLIKMA MAHLIMAL OONObL HCIHE KA3Ipel yakblmma
KONMe2eH WAagblH JHCIHE IPI KaCINOPbIHOApObly ajxcvipamac 6e.ii 6onvin mabwiiadsl. Mynoaii manvima-
ObLIbIKMbIY cebenmepiniy 0ipi adam pecypcmapvii 6ackapy YublMHbulY Oacekeze Kabiiemminieiniy Ko3i
001611 MAOBLIAMBIHOBIZLIH JCIHE MYMACMAll YUbIMOACMBIPYULLIBIK KbI3MenKe OH acepin mueizemin 6o-
arcam 6onvin mabwLiadsl. byn makanaoa adam pecypcmapvin 6acKapy npakmuracvl MeH KblamMemkepiep
MeH KOMRAHUAAPObIY MUIMOL HCYMBIC icmeyi apacblHOazbl KapblM - Kambinac 3epmmenedi. Adam pecyp-
cmapovl backapy canacvbiHOagbl MeopusIblK, NPAKMUKALbIK HCIHE MYAHCLIPLIMOAMANBIK ANLIUAPIMMAPOb
20ebuemnen meperdemy meper 3epmmeindi Hcane mandanovl. MolHadal KOpulmMbIHObLIAP HCACANObL: a)
OapvblK, KOMNAHUSAAP KOLOAHAMBIH (el JHCAKCbL MadCipubenepy Yevlmvl JHcoK, 6) ocvl dcane / Hemece
backa mascipubenepoi uHmezpayusIay YiublMHbIY HAKMbL )aKkmopiapvlna He2izoenyi muic

Tyiiin ce30ep: Aoam pecypcmapuin 6ackapy, Keizvemxepiepoiy muimoinici, Yibimoacmuipyublivlk ic -
apexemmep, Kopza 6azeimmanzan kesxapac, Oneymemmix atibipmaiblivl meopuscol, AMO meopuscoi.

Vnpaenenue uenoseueckumu pecypcamu npuobpeno 6onbuLyr0 NONYISAPHOCHb HA NPOMSNCEHUU NO-
CeOHUX decamuaemull U 8 HACMosiuee BPeMsi SIGIACMCSL HeOMbEMIEMOU YACMbIO MHO2UX MATLIX U KPYN-
Holx npeonpuamutl. OOHOU U3 NPUYUH MAKOU NONYIAPHOCIU ABIAEMCS NPeOnosodceHue 0 mom, 4mo
VAPAGIEHUE YEN0BCUECKUMU PECYPCAMU SBNSEMC S UCMOYHUKOM KOHKYPEHMOCHOCOOHOCIU OP2AHU3AYUL,
a maxaice NONONCUMENbHO GIUSEN HA OPLAHUZAYUOHHYIO 0esimenbHOCHb 8 yenom. B dannou cmamve uc-
cnedyemces C43b MextcOy NPakmukamy YnpaeieHus 4eiogedeckux pecypcos u 3¢ghexmusnotl desmens-
HOCMb COMPYOHUKOG U KOMRaHuu. Jlumepamypa, Kacaouwascs meopemuyeckux, npakmuieckux u KoH-
YenmyanbHbIX NPeONnOCHLIOK 8 0ONACMU YRPAGIEHUs YeL08eHeCKUMU pecypcami, Oblia 2nyboKko uzyueHna
u npoaranuzuposanda. bvinu coenanvl credyrouue 6v1600bl: a) He Cyujecmeyenm NOHAMUS «Iyyliiue npax-
MUKUY, KOMOpble NPUMEHSAIOMCSL CeMU KOMNAHUAMU, ) uHme2payusi Mo u/unu UHOU NPAKMUKU OOIICHA
6a3uUposambCs HA CReYUPUUEcKUx hakmopax opeanu3ayui.

Knrwuesvie cnosa: ynpasienue uenoseyeckumu pecypcamu, d@@ekmusHocmy 0essmeibHOCmu co-
MPYOHUKOB, OP2AHUZAYUOHHAS OESIMENbHOCTIb, PECYPCO-OPUSHMUPOBAHHDBLIL 832150, meopusi CoyuanbHo-
20 obmena, meopust AMO.

As the world is becoming more competitive and complex organizations are in search
of competitive advantage. To progress performance, companies are turning to more ad-
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vanced sources through human resource management (HRM). Nowadays HRM become
increasingly popular and currently it is a common characteristic for many large and small
companies. The main reasons for this notoriety based on the assumption that HRM may
be a source of competitive advantage and emphatically impacts on the organizational out-
comes. Another not lest important idea is that there is a positive relationship among HR
practices and employees’ outcomes such as attitudes and behaviour, which further effect on
the companies’ operational performance [1].

Therefore, when good HRM practices such as recruitment and selection, training and
development, appreciation and reward system and other practices which are important for
entities are employed, it enhances employees’ productivity and provides achievement of
organizational goals .With another words, organization’s economic growth depends on its
productivity . Shortly its indicates that excellent organizations recognize HR as their num-
ber one asset. In such circumstances, effective HRM practices may be source of creating
intelligent and flexible organizations by using policies and practices that focus on hiring and
developing talented staff [2].

According to Barney, employees within organisation can be considered a source for
competitive advantage due to the fact that they are infrequent and hard to duplicate by com-
petitors. Nowadays we can notice that companies creating special departments to manage
their human recourses. Moreover HRM refers to the strategic provider which, in principle,
adds significant value to the organisations.

There is a lot of empirical works which provide evidence regarding relationship
between HRM and positive organisational or employee’s performance. Likewise, Va-
leau & Paillé, specified that the application of HRM practices improving motivation,
skills and behavior may gain a strategic advantage for the firm. Numerous arguments,
which came from the firms’ resource-based view, specify the positive sides of firm’s HR
system on organizational targets. However, the instruments associating HR practices to
both employee and organizational outcomes have not received systematic research at-
tention [3]. Through a discussion of the above provided information the problem state-
ment was derived.

Adaptation of new knowledge and constant development and improvements attracts
many scholars and results in various publications on HRM in emerging markets, which
mainly focus on BRIC countries, such us India and China.

However, there are several dynamically growing economies in CIS countries, which
are still under limited review. One of the CIS countries showing significant growth since
the collapse of the Soviet Union is Kazakhstan. The country’s strategic approach towards
economic growth, attempt to diversify the economy, growing interest of international com-
panies, and participation in international trade and economic alliances, such as Customs
Union and Eurasian Economic Union, creates a high demand for establishing well-devel-
oped HRM practices that will be able to provide an impact on the ongoing changes and
create a competitive advantage for CIS countries’ firms [4].

Since Kazakhstan is considered an emerging economy despite the fact that some re-
searchers provide data on HRM practice adaptation in emerging markets and some CIS
countries (mostly in Russia), there are limited studies on HRM in Kazakhstan. The results
show that despite dynamic economic growth of Kazakhstan’s economy, HRM practices is
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still in transition from Soviet heritage to ones existing in Western MNCs and cannot fully
match country’s needs in HRM development [5].

Therefore, the purpose of the study is to identify the impact of HPWP on organizational
performance in emerging markets, particularly in Kazakhstan. Specifically, we seek to iden-
tify mediating and moderating factors that influence this relationship.

There are several frequently used theories, which explain possible link between HRM
and outcomes. This subsection, aimed to outline the most predominant ones. One of the
commonly applies to the HRM-performance link theories is the Resource Based View of
the firm (RBV). The main idea of RBV is to explain how to achieve competitive advantage
by focusing on resources that are hard to imitate. RBV states that employees can be seen
as kind of such resources. Moreover, HR practices could provide strong human capital and
behaviour that will gain advantages for the companies [6].

Another theory applied in HRM field lately is AMO theory. This theory based on the
idea is that HR practices having an impact on workers’ Abilities, Motivation and Oppor-
tunity to participate in decision making processes will influence on organisational perfor-
mance. This theory similar to KSA theory which suggest that right HR practices are able
to stimulate workers’ knowledge, skills, and abilities, which in turn provide growth and
prosper opportunities for organisations.

Social exchange theory states that entities investing in their staff will gain workers re-
ciprocating which in turn put efforts to theirs wellbeing. This idea is somehow similar to the
psychological contracts theory. Here is supposed the HRM practice provide strong psycho-
logical contract between the organization and staff, based on reciprocating principle [7].

HRM practices are practices, which are proposed to ‘develop skills and abilities of em-
ployees so that they become a source of competitive advantage’. HRM practices as a set of
practices used to manage HR to develop competencies that are firm specific and produce or-
ganization knowledge to sustain competitive advantage. Moreover, HRM practices are also
abstracted as a system of internal policies and practices intended to guarantee contribution
of organization’s human capital toward achievement business objectives.

Nowadays, researchers emphasis the usage of a set of HRM practices, known as HPWS,
instead of particular single HRM practice. Even though previous studies didn’t provide
consistent understanding about the composition of HPWS, generally they consist of selec-
tive recruitment and selection, extensive training and development, performance appraisal
and reward system, information sharing, flexible job design and participation in decision-
making [8].

Employees Outcomes, refers to several positive results demonstrated by firms’
employees in the case of right chosen and effectively provided HRM. These outcomes
usually include: Employee commitment, trust in management, cooperation level, employee
effort and involvement, lower intention to leave and etc.

Organizational Outcomes -implies positive results in the operating and financial
performance of the company. Operational performance is a business-related activity that
includes elements such as high quality or increased customer satisfaction. Financial indicators
relate directly to the company’s financial results, such as profits/ revenues growth.

Theoretical discussions on the relationship between HRM and performance have been
studied in number of past and recent reviews. Empirical researches provide evidence on
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the positive influence of HRM practices on employees’ outcomes which in turn leads to
achievements of organizational goals. Various models linking HRM to organizational
performance have been formulated by several authors. To sum up, effective and growing
HRM practices lead to improvement of employee behavior which helps to enhance
organizational performance.

In addition, several academics stated that people supervision is more crucial than dealing
with technological and capital issues. Empirical studies suggest that set of HRM, can progress
gaining and retaining a talented and encouraged workforce. Moreover, organizations which
are results oriented must provide good HRM practices. Researchers also observe that
organizations with right HRM practices are not only able to employ talented staff, but also
attract the best labor force in the market which will lead to organizational effectiveness.

Therefore, based on the statements above, author came to the conclusion that it is
necessary to change the trends in current researches and mainly focus not on achievement
of organizational goals but on the need to improve employees’ outcomes by meeting
employees’ needs which in turn will have positive influence on organizational targets.

With the expansion of knowledge in HRM field and in view of various research data
on such disciplines such as: psychology, political science, sociology and biology, the era of
behavioral sciences was born. This era is focused more on organization and less on a person
and considers the relationship of workplace an individual worker. However, future studies
shall take into account that modern fields of organizational behavior and human resource
management have grown out of behavioral science.

Therefore, the model above, demonstrates the need to focus on the factors that have
significant impact on employees’ outcome and explore not the direct relationship of one
variable to another, but use a new moderated mediation model.
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COBPEMEHHBIE KOHIIENIIUHA B PACITPEJAEJIEHUN
INPUBbBIJIN KOMITAHUHU

Paccmompennvt cospementbie npuHyunbl QUHAHCOB020 MEHEOICMEHMA, OCHOBAHHbIE HA NPUHYUNAX
Oonesout sxonomuxy. Ha npumepe yukia punancoswix cpeocms npeOnpusmus asmop cmamoi RpUxooum
K 661600 0 MOM, YMO QuHaAHCO80e ynpasienue OU3HecoOM HANPAGIEHO He MOIbKO HA pOCH NpUbbLIU, HO U
Ha MOHUMOPUH2 OCHENHCHBIX NONOKOS, HA CMAOUTILHOCHb, O KOMOPOU 3a8UcUm TUKGUOHOCHb, d 3HAUUM
u Qunancosas cmadUuILHOCHb KOMNAHUL.

Knrouegvie cnosa: sxoHomuxa, (puHaHCo8ulll MeHeOHCMeHm, KOpRopayus, OeHexicHvle Cpeocmad, co-
MpyoOHULeCcmao.

Ynecxepnix sxonomuxamviy Kauoanrapuina HezizoenceH KapoiCuliblK MEHeONCMEHMMIY 3aManayu
Kaguoanapvl Kapacmulpuliaovl. Maxania agmopuvl KICINOPbIH KaApiCbl KaApajicamvl Ke3eHiHiy MblCabl
He2i3iHOe OU3HeCmi KapichliblK OAcKapy mek natoanbly 6CyiHe 2ana emec, COHbIMeH Oipee 6miMOiiK nex
KOMNAHUSIHBIY KAPICOLIbIK, MYPAKMbLIbIZ6L MaYenoi 601amvll akiia deblHbIHbIY MOHUMOPUHRIHE JICIHE
MYPAKMBLILIKKA 0a 6a2blmmanadvl 0e2eH KOpblmblHOblea Keeoi.

Tyitin co30ep: 5KOHOMUKA, KAPICHLILIK MEHEONCMEHN, KOPROPAYUsl, KAPIICbl KAPAdHCAMbl, bIHMbI-
MAaKmacmuix.

In this article the modern principles of financial management based on the principles of share
economy are considered. On the example of the cycle of the enterprise financial means the author of
the article comes to the conclusion that financial management by business is directed not only to profit
increase, but also to monitoring and stability of cash flows on which depends the liquidity, and financial
stability of the company.

Key words: economy, financial management, corporation, money, cooperation.

BBenenue. B ycioBusiX COBpeMEHHOM PBHIHOYHON YKOHOMUKHU TPEANPHUITHE, BRIOHPAs
CTpPATETHUIO PAa3BUTHUS, CPEIU MPUOPUTETHBIX 3a/1a4 OIPE/IENIsIeT BOIPOCH! (PUHAHCOBOTO Me-
HepkMeHTa. [lpu popmupoBaHny PUHAHCOBOTO MEHEKMEHTA MPEIIPHUATHS, KaK TPaBU-
JI0, OTHPAIOTCSI HA HEOOJBIIOE YUCIO OCHOBHBIX MPUHIMIIOB (DMHAHCOBOTO YIPABJICHUS.
JIeHEe)KHBIN TTOTOK SIBJIIETCS OJHOM M3 OCHOBHBIX Kareropuii (pMHaAHCOBOTO yIpaBJICHUS,
YTO OMPEACISICT aKTYaJIbHOCTh MPOOIeMbl 3 (EKTUBHOTO YIPABICHUS JICHEKHBIMH TIOTO-
KaMU KaK B)KHOTO pbryara ()MHAHCOBOTO MEHEIKMEHTA.

JleHe)KHBbIC IOTOKK HE paBHBI MPUOBLTHA. VM BOBHUKAET €CTECTBEHHBIN BOIPOC, YeM JKe
PYKOBOZACTBYETCsl (PMHAHCOBBINM MEHEPKMEHT: MPUOBUIBIO WITH JCHEKHBIMHU IOTOKAMU, UITH
OTepUPYET ABYMS KaTCrOPUSIMU?

[TonsiTHe «aeHEKHBIA TOTOK» B COBPEMEHHOM Y KOHOMUYECKON JIUTEpaType XapaKTepu-
3yeTCsl pa3NTUYHBIMU TPAKTOBKaMHU. Tak, HaIpuMep, M0 MHEHUIO aMEPUKAHCKOTO HCCIIE0-
Bareins JI.A. Bepucralina, mpuTOK JIGHEKHBIX CPEICTB OyIET COOTBETCTBOBATh POCTY OCTAT-
Ka JICHeT B TIEPUOJl IPOU3BOJICTBCHHOM, (MHAHCOBON M MHBECTULIMOHHOM JIEATEIBHOCTH, a
OTTOK JICHEXKHBIX CPEICTB — YMEHbIIIEHHUIO ocTaTka JieHer (Ban Xopw, 2000).

B cBoto ouepenb, B TPaKTOBKaX POCCHUUCKHUX YUEHBIX JCHEKHBIC MOTOKU XapaKTepu-
3YIOTCS KaK «Pa3iuuusi MKy MONy4aeMbIMU U OIJIAYMBAEMBIMU JIC€HEKHBIMH CPEICTBA-
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MU MPEANPHUITHS HA OTPEeICHHBIN NepUOoa BPEeMEHH, OHU CPAaBHUBAIOTCS C MPHOBLIBIO»
(Ab6acos, 2013: 85).

Kak MokeM 3amMeTUTbh, MpobieMa MOHUMAaHUsSI U APPEKTUBHOTO YNPaBICHUS JICHEK-
HBIMHU TIOTOKaMU SIBJISIETCSI OMHON M3 aKTyaJbHBIX MPOOJIEM COBPEMEHHOTO (PMHAHCOBOTO
MeHePKMeHTa. J{J1s1 Ka3aXCTaHCKUX MPEANpHUsITHH 3Ta MpodiIeMa TaKKe sSBISIeTCS OIpee-
JISIFOILIEH, UTO M CTAJIO MPEIMETOM PACCMOTPEHHUS B paMKax HACTOSIEH CTaThH.

N3menenus B akoHoMuke KazaxcraHna, cBS3aHHBIE C IEPEXOJJOM Ha PHIHOYHBIC OTHOILIE-
HUS, TpeOYIOT OT MEHEPKEPOB HOBBIX METOJIOB K TEXHOJIOTHSIM YIIPABJICHUS, B TOM YHCIIE
B 00J71acTH (PMHAHCOBOTO MEHEKMEHTA. AHaIN3 (PUHAHCOBO-YKOHOMHUYECKUX TIOKa3aTeen
Ka3aXCTaHCKUX OpraHU3alMii B COBPEMEHHBIX YCIOBHSIX IMOKa3bIBACT, YTO yXYIIICHHE UX
MO3HULIMH CBSI3aHO C OTCYTCTBHMEM NpodeccHoHaNM3Ma U CUCTEMAaTHYEeCKUM IOJXOA0M K
ynpasieHuo ¢uHancamu. bonpmuHCTBO Komnanuii B KazaxcTane 10 cuX MOp cocpeno-
TOYMJIMCh HAa BBDKMBAHUH MYTEM MPOJNAXKH JIMKBUIHBIX aKTUBOB, MOMCKA KPATKOCPOYHBIX
MCTOYHHUKOB (DMHAHCUPOBAHUS, TUBEpCU(UKAIIMN TTIPOU3BOIACTBA. HO oTCyTCTBHE CHcTeMa-
THUKU TIPUBOAUT K HYIIO 3Q(PEKTUBHOCTH HCIOIb3YEMbIX METOJOB U K PACCEMBAHUIO JIO-
CTYIHBIX (PMHAHCOBBIX pecypcoB. UTOObI n30ekaTh 3TUX HEJOCTATKOB, HEOOXOAUMO CO3-
nath 3G (HeKTUBHYIO cUCTeMy (DHMHAHCOBOTO YNPABICHHUS JIsl KOMIIAHUH.

OcnoBHast yacThb. [IocTOSHHBIN TepeBO/I IEHEKHBIX CPEICTB B TOBAPHO-MaTepUaIbHbIC
3amachl, 1IeOUTOPCKYIO 33JJOJDKEHHOCTh M 00PaTHO B ICHEKHBIE CPEACTBA SIBISICTCS OIpee-
JSIFOIMM TPUHIIMIIOM JIF000TO NpennpusiTist. ECIM IOTOK JEHEKHBIX CPeICTB 3a0J0KUPO-
BaH WJIM MPEpBaH, CyIIECTBYET SIBIICHHE HECOCTOSITEILHOCTH, U TOT (haKT, YTO KOMIAHHUS
NPUHOCUT CTAOMIIBHYIO IPHOBLIB, HE CITY’KUT FapaHTHEH TUIATeKeCIIOCOOHOCTH.

JlonmycTiM, YTO KOMIIaHHsI CHH3HJIA KOHTPOJb 32 JeOMTOPCKOM 3a/I0JKEHHOCTBIO, H
JOJDKHUKH OTUIAYMBAIOT CUETa, Hapyllas ycloBHs cormamieHus. Wnm apyras cutyamus,
KOTJla KOMITaHHS TPOU3BOAMT OOJBIIE TOBApPOB, YeM IpoaaeT. Toraa, HECMOTPS Ha TO, YTO
NPEANPHUATHE MIPOJIACT TOBAPHI, U MPUOBLIL, COIIACHO AaHHBIM OyXTaJITepCKUX JOKYMEH-
TOB, €CTh, OHO MOCTOSIHHO OIIYIIAeT HEXBATKY JICHET JJISl TOKPBITHS TEKYIHX U WHBECTH-
IUOHHBIX 3aTpar. B aToM ciydyae Hen30e:KHO BOSHUKAET MOMEHT HECOCTOSITEIILHOCTH.

[Tpu 3TOM, C APYrO¥ CTOPOHBI, KOMIIAHHS MPO(ECCHOHATBLHO BEIET CBOM (PHMHAHCOBBIC
Jienia, HO YCKOPEHHBIH POCT MPOJaXX BBIHY)KIACT €€ BKIAJAbIBaTh BCE OOINbILE CPEACTB B
peanbHble aKTHBBL. M B 3TOM ciydae, B KaKOM-TO MOMEHT, HECMOTPSI Ha POCT MPUOBLIN, OHA
HEen30€)KHO OILYTUT HEXBATKy (PMHAHCOB ISl BBIITOJTHEHUS] CBOMX 00513aTEIILCTB.

LMK AeHEKHBIX MOTOKOB MPEATIPUITHSI CXEMaTHYHO MPEACTABICH Ha PUCYHKE 1.

TakuM 00pazoM, aHaTU3HUPYS NAHHBIM LUK, MBI BUAUM, YTO (PMHAHCOBOE yIpaBIICHHE
OM3HEeCOM HampaBJIeHO Ha 00ecieueHre pocTa CPEACTB BO BPEMsI MX IIUKITNUECKOTO ABHIKE-
Hus. CerofHs OH HalpaBJieH HE TOJIBKO Ha POCT NPUOBUTH, HO M HA MOHUTOPUHT JICHEKHBIX
MOTOKOB, Ha CTa0MJIBLHOCTH, OT KOTOPOH 3aBHCHUT JIMKBUIHOCTD, & 3HAYUT U (hUHAHCOBAs
CTaOMIBHOCTH KOMITAaHHH.

VYuuTeiBas 1enu (GUHAHCOBOTO YITPABJICHUS, Mbl HEM30€KHO CTAKUBACMCSl C KOHILICI-
ueit noxona. JIroOble ycuius 1o ynpaBlIeHHIO, TaK WIK HHAYe, HAlIPaBJICHbI HA TIOJTyUYeHHE
noxoza. Bech Bompoc B TOM, Kak H3MEPSIFOTCS 9TH JIOXObI.

VY4er 10X0/0B, T.€. NPUOBLTH, IPOUCXOJNUT B ABa 3TAla: BO-IIEPBBIX, OMPEAEIICTCS J10-
X071 3a IEPUOJ, a 3aT€M COOTBETCTBYIOIINE PACXO/bI, CBA3aHHBIE C JOXOO0M 3a 3TOT IEPHUO/I.
BaxHo uMeTh B BUJLY, UTO JOXO/ HE HACHTHYECH (DAKTHUECKH MOTyYSHHBIM JACHBIaM.
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Pucynok 1 — 1y GUHAHCOBBIX CPEICTB NPEANIPUSITHS

OdeBHTHO, CYIIECTBYET pa3HUIIA MEXKTy PHIHOYHOW CTOMMOCTBIO U 0alaHCOBOHM CTOM-
MOCTBIO KanuTana komnanud. lllnpoko n3BecTHa GamaHCOBas CTOMMOCTH KamuTalia. ITo
YHUCThIE aKTUBHI KOMITaHUW. Ho 171 akIInoHEepOB, KPEIUTOPOB U APYTUX WHBECTOPOB CTOU-
MOCTbH OM3HEca ABJIAETCS MHOU. J[71s1 9TOTO ecTh ABe MPUYHMHBI. Bo-TIepBBIX, (UHAHCOBBIN
OTYeT OCHOBAH Ha TPAH3aKITUIX.

CrpemiieHne nmepeiTH K ppIHOYHONW CTOMMOCTH aKTHBOB TIOJKPEIUISIETCS TEM, YTO UH-
BECTOPHI TTOKYITAIOT aKIUX I OyAYIIUX JOXOI0B, KOTOPHIE OHH OKUIAIOT IMOIY4YHUTh, a
He 0aJaHCOBYIO CTOMMOCTh aKTUBOB. [IprdnHa 3TOTO B TOM, YTO KOMIIaHHUS 4acTO UMEeT
aKTHBBI, KOTOPBIE HE OTPa)KaloTCA Ha MX OajlaHCaX, HO TeM He MEHee BIHSIOT Ha Oyaymiue
JIOXO/IBI. DTO MAaTEeHTHI ¥ OPEH/BI, JTOSAIbHBIC KIIMEHTHI, phIHOYHAS HUIIA, 00yCIOBICHHAS
HOBEHIIIMMH TEXHOJOTHSMHU M, KOHEYHO Xe, depe3 ympasienne. [loaromy OamaHcoBas
CTOMMOCTD SIBJISIETCSl HEHAJIEXKHOW MEPOH CTOMMOCTH KamuTaja Uit akIIHOHEPOB U Jpy-
TUX HHBECTOPOB.

Hcxons w3 BhIIECKa3aHHOTO, MBI MOXKEM 3aKIIIOYHUTH, YTO pPa3BUTHE (PHHAHCOBOTO
yIpaBICHHS B HACTOsIIee BpeMsi TpeOyeT paanKajJbHOTO W3MEHEHHs IEHHOCTH OaaHca
JUTSL KOHIICTIIIMY PHIHOYHON CTOMMOCTH Ha OCHOBE HOBOW KaTEropwu: JEHEKHBIC IMOTOKH
JIOXOJTBI), METOJIBI AUCKOHTHPOBAHUS M PacyeT TEeKyIIel CTOMMOCTH.

B unTepecax apexrrBHOTO (hHHAHCOBOTO YIpaBICHUS MPEAIOYTUTENBHEE Pa3IelInTh
(hvHAHCOBBIE LIEJIHM HA JIOJITOCPOYHBIE U KPATKOCPOYHBIE.

OpHako 1y AMHAMAYHO Pa3BUBAIOIINXCS KOMIAHHUHA 3TOTO HEJoCcTaToqHO. [ IpuHuMast
YIpaBICHYECKHE PEIICHHUs, PYKOBOJICTBO KOMIAHUH OOSI3aHO BHJIEThH MEPCIEKTUBY, MPO-
THO3HMPOBATH M OIICHUBATh Oyayiiee. B mormomHeHne K TpaguilmOHHBIM COOOpaXXKEHUSIM HbI-
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HEITHUX TPEUMYIIECTB HEOOXOAUMO COCPEIOTOUNTHCS HA MPUHATUN YCTOMUYMBBIX pelie-
HUH, ONTUMHU3aIUH BEIOOpA albTEepHATUB M CTPATErMYECKOTO TNIAHUPOBAHHS.

MakcumalnpsHOe yBeJIM4eH!e NPUObUIN KaK OCHOBHOH Lie (PMHAHCOBOTO MEHEKMEH-
Ta 4YaCTO KPUTUKYETCSI B DKOHOMUYECKON JIUTEPATYPE.

Maxkcumuzanust pruObIIH - 3TO BEIOOP ITHX aKTHBOB, IPOEKTOB U PEHTAOEIBHBIX pe-
LIEHUW M OTKa3 OT Te€X, KOTOPbIE HE JTal0T BO3MOYKHOCTEW 3TOro JOCTUYb. B 3TOM cMmbIciie
MaKCHMU3alHs TPUOBUTH KaK CPEICTBa PAlMOHAIILHOTO MCTIONB30BAHUSI PECYPCOB ISl €€
pocTa sIBJsieTCsl BIIOJIHE 000CHOBAaHHOHN (PMHAHCOBOM 3aja4eit. OHako Oosee TInaTeabHbIA
AHAJIU3 [TOKA3bIBAET TPU BAYKHBIX HEAOCTATKA HTOTO MOIXOA.

Bo-nepBbix. Cama GpopMynupoBKa LEIH - MAKCUMHU3AIHs TPUOBUIN - KpallHe pacIlibIB-
yara. Kaxast mpuOb1s MAaKCUMU3HUpPYETCS: TOA0BAs WU ToJrocpouHas? Uto MakCUMU3UPO-
BaTh: HOPMY MPUOBUIN MM Maccy MpHObLIN?

Bo-BTOpBIX: cTpeMiIeHHE MAKCUMHU3UPOBATh TPUOBLIL HE MOXKET TIOMOYb B BBIOOPE allb-
TEPHATUBHBIX BapUAHTOB Pa3BUTHS, [1I€ BHITOMbI POSBISAIOTCS TOJIBKO C TEYEHUEM BpeMe-
HU.

Tperbe U camoe Ba)XKHOE BO3PAXKEHUE COCTOUT B TOM, YTO KPUTEPUI MaKCHUMH3ALUU
MPHUOBLIU HE YYUTHIBACT KAYECTBO MPOTHO30B WM OKUJIAHHUI TEX, KTO UHBECTUPYET UIH HE
OTBEUYAET 32 UHBECTULIMOHHBIE PELICHMUSL.

YeTBepThIil ¥ MOCIEAHUI COCTOUT B TOM, YTO BBICOKHI YpOBEHb MH(IISILINN 3aCTaBIIs-
€T YCOMHHTBCSI B OCHOBHBIX MOJIOKEHUSIX OyxTairepckoro yuera. Jlrobas monsiTka BBECTH
o0mIenpruemMiIeMyIo CHCTEMY «ydeTa [0 WHQIISIHI) WM, YTO eIlle XyXKe, IPEICTABUTh PH-
HAHCOBBI MEHEPKMEHT B YCJIOBUSIX MHMIALNH, TOIBKO MOJUYEPKHY/Ia BAKHOCTh KOHIIETI-
UK CTOUMOCTH B YIIPaBJICHUH (PUHAHCAMMU.

IIpu yuere CTOMMOCTb AKTHBA Ha ONPENEICHHBIM NEPHOJA BPEMEHU aMOPTU3UPYETCS
MIPOU3BOJIBHO, BEIOMPAst ONMH WIIM JPYTOH METO[ pacueTa aMOPTHU3alMY, PHIHOYHASI CTOH-
MOCTb OTpa)kaeT TEKyLIYI CTOMMOCTb aKTHBA, TO €CThb JUCKOHTHUPOBAHHBINA JOXOJ, KOTO-
PBII ATOT aKTUB MOXET MPOM3BECTH B OyaylieMm (Tak Ha3blBaeMble OyAyline ACHEKHBIC
MOTOKH). Bo3HMKaeT BOpoc: CKOJIBKO MBI TOTOBBI 3aIVIaTUTh 3a ATOT aKTHUB, HAa/IEsACh, YTO
9TO IIpUHECET HaM J0xoa? KoHlenus «pbIHOYHOM CTOMMOCTHY CO3/Ia€T BTOPOH OCHOBHOM
cnoco0 MHTepnpeTanuy GUHAHCOBBIX IIeJIeli: OCHOBHOM 3ajadyell (PMHAHCOBOTO YyIIpaBie-
HUS SIBJII€TCS MAKCUMU3ALUs PIHOYHONW CTOMMOCTH, HAIPUMEP. U1l MAKCUMHU3aLUU CTOU-
MocTH KanuTana. [{is obmiecTBa dTa nenb TpaHCcHOPMUPYETCsl B MAKCUMH3AIIHIO 0J1aroco-
CTOSIHMSI T€X, KTO BIAJIEET HTUM KaIllUTaJIOM, TO €CTh aKLIUOHEPOB.

CylecTByeT J1 pa3pblB MEX/y MAaKCUMH3AIUCH YUYSTHON MPUObLTH U MaKCUMaIbHON
PBIHOYHON CTOMMOCTBIO? MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO B KOHEYHOM UTOTE MEXKIY
HUMH HE JOJDKHO OBbITh pasHUIpbl. OJHAKO HAa MPAKTUKE TH JBE LEJNU IMPOTHBOMOIOKHBI
IpyT Apyry. Makcumuzanusi TpUOBLIN YacTo SIBISIETCS. HOPMOH, U BCE MEHEIKEePhI CKIIOH-
HBI COCPEIOTaYMBaThCsl Ha YBEIMUCHUU TOAOBON KPAaTKOCPOYHOH (PMHAHCOBOUM MPHOBLIH.
ChumKoM Maiio BHUMaHHS YAENSETCS JAO0JITOCPOYHBIM BBITOJAM POCTa MPHOBLIH OT WHBE-
CTUITMOHHOM NESITEIHLHOCTH.

Puck commacoBaHHOCTH OKMJaHU. boraTrcTBO WiM 4ucTasg MPUBEICHHAs CTOMMOCTb
MPEACTABIISIET COO0H Pa3HUIY MEXKy TEKYIEeH BalOBOM CTOMMOCTBIO H 00BEMOM HHBECTH-
U, HEOOXOIUMBIX IS TOCTHIKEHUSI OXKUIaeMbIX pe3yibTaroB. Jlrobas puHancoBas ome-
pauusi, KOTopasi MPUBOJUT K yBEITHUCHHUIO OOTaTCTBAa MJIM OLECHHBACTCS ITOJIOKHTEIbHON
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YHCTON MPUBEICHHONW CTOMMOCTBIO, SIBIIsieTcS AP PEKTUBHOMN H, CIIe0BAaTEIbHO, Pa3yMHOM.
JIrobast puHaHCOBAs Orepanys, KOTOpas He MPOXOAMT ATOT TECT, JOIKHA OIICHUBATHCS OT-
punarensHo. Eciau ¢puHaHCOBBIE oniepalnyy CKITIOYEHBI 1 BBIOOP UMEET aJbTepHATHBHBIN
XapakTtep, BBIOMpaeTcs oMK, KOTopasi cozaaeT Oomblie OorarcTBa WK reHepupyeT Oosee
BBICOKYIO YHCTYIO NMPHUBEICHHYIO CTOMMOCTh. TakuM o0pa3zoM, oOImast 1einb (GUHAHCOBO-
ro MEHEPKMEHTA 3aKIII0YaeTCsl B MAKCUMH3alMU OOraTcTBa HHBECTOPOB U BIIA/ICIIBLEB, &
MMEHHO Ha (PaKTHYECKOW YMCTOM CTOMMOCTH OYIYIIHX JOXOJ0B KOMIIAHHUH.

CTaHOBUTCS MOHITHBIM, IOYEMY TEOpHs (PUHAHCOB OTJAET MPEANOYTEHNE YHCTON Te-
KyIei ctoumoct. Ho oueBHIHO 1 pyroe: Ha NMpakTHKE BCE AYMAIOT UCKIIOYUTENBHO O
npuObLH. [TosTOMy HeoOxoaum OoJiee COBEPIICHHBI MEXaHM3M MPUHSATHS pPEIICHUil, B
KOTOPOM TEOPHSI U MPAKTUKA 00BbEAMHSIOTCS OpraHuyHo. [loaTOMy HaMm Hy)KHa cucteMa Ie-
JIel B MepapXxuu, rae JOMUHUPYIOIM MECTOM OylIeT MAaKCHMHU3AIUsl CTOMMOCTH KaluTasia
u OorarcTBa ero BiaJelbleB.

[Ipobnema ¢ Hame# TOUKH 3PSHUS 3aKITI0YAETCs B TOM, KaK HHTEPIIPETUPOBATH 3TO 00-
rarCcTBO, U MOXKET JIK 3TO OOTaTCTBO OBITh YMEHBIIEHO J0 YACTOU TEKYIICH CTOUMOCTH?

Maxkcumusanyst ppIHOYHOH CTOUMOCTH (KalnuTajIbHbIE 3aTpaThl KOMIAHUH) CTUMYITHPY-
€T ©XKETOJIHYIO OIICHKY OyIyIIUX MHBECTUIUH. B TO ke BpeMs 3Ta OIIeHKa MTPOU3BOIUTCS C
Y4eTOM aJbTePHATUBHON CpeIHEH JOXOHOCTH, KOTOpasi (POPMHUPYETCsl Ha PhIHKE KaIllUTaIa.
JpyruMu cioBaMu, 3TO JOJKHO COOTBETCTBOBATh CPEJAHEB3BEIICHHONW CTOMMOCTH HWHBE-
CTHLIMOHHOTO Ka4eCTBa, KOTOpasi IUKTYyeT (PMHAHCOBBIM PBHIHOK.

Tonbko Takum 06pa30M MBI MOKEM OILICHUTBH, MOTYT JIM MHBECTHLIHU «HA HPAKTHUKEH
YBCJIHNYUTh CTOMMOCTDH KalluTasla KOMIIaHWH, TMOBBICUT JIU 6J'IaFOCOCTO§1HI/Ie AKIIMOHEPOB,
WHBECTOpa WK OyAeT JIM OH UCKaTh OOJIbIlIE BAPHAHTOB BKJIAIbIBATh CBOU JICHBIH?

PaCCMOTpI/IM ABa XOpPOIIIO M3BCCTHBIX BapuaHTa pacClpeAC/ICHUs OKOHYATCIILHBIX pe-
3yJBTaTOB PabOTHl KOMITAHUH: paclpeneneHre NpUObLIN M pacripeneeHue YUCTOH MpH-
ObLIH.

B cucreme pacnpenenenusi mpuObUIA COTPYAHUKHA KOMIIAHUHU MOTY4al0T (PUKCHPOBaH-
Hyo0 3apruiary. Ee pasmep ¢ukcupyeTcs 1o pelHOYHOH craBke. [locie BhIIIaThl 3apiarsl
BJIaJIeIbIbl OM3HECa MMEIOT YUCTYIO NPUOBUTH (TIPEBBIIICHUE T0XO0B 110 BCEM H3/IEPIKKaAM,
paccuMTaHHBIM 1O BceM (pakTopaM MpOM3BOJACTBA). B MaeambHBIX IKOHOMUYECKHX OTHO-
LICHUSIX MOJPa3yMEeBaeTCs 3aKIIOYEHUE CIIEUATFHOTO COMTAICHUSI MEXy pabOTHUKaMH
W BIAJENbIIaMU O paclpelelieHnH YUCTON MPUOBLIN B COOTBETCTBUU C 3apaHee Orpe[e-
JICHHBIM COOTHOLICHWEM NPOIMOPLUHUOHAIBHO BO3BpATYy KalluTaJla U BbIIJIaTaM 3apa60TH0171
I1J1aThI.

Takue cormanieHus: MPUHOCST OILYTUMbIE Pe3ylbTaThl. ECTh cTUMYINBI sl paboThl U
YaCTUYHO IPEOoA0JIEBATL PUCK, CBSI3aHHBIM C BEUHBIM KOH(bJ'II/IKTOM MCXKAY TpyaAOM H Ka-
nuTanoM. J{ist 5Toro HeoOXoAMMO CIe0BaTh MPABHUILY: PUCK MEXKIY TPYAOM U KalluTaIoOM
JeITUTCS IOPOBHY, €CIIH J10JIsl, B KOTOPOH pactpeensieTcs MpHObLIb, COBIAIAET CO CPETHIM
OOIIMM COOTHOILIEHHEM MEK/Iy OIUIaTON TPy/Aa M BO3BPATOM KalMTala.

0611135{ 9KOHOMUKA UMEET CBOU MOJIOKUTEIIbHBIC U OTPULIATCIIbHBIC CTOPOHBI. B uem 3a-
KITIOYArOTCs MPOOJIEMBI COINIANICHHsI O pacnpeaesieHny yincTor mpuosum? Hac uatepecyror
JABC: MHBCCTHUIIUU U 3aHATOCTbD. Yro KacaeTcs HMHBECTULIMOHHBIX pemeHHﬁ, TO CUCTEMaA pac-
npeacjacHusd YHUCTOM HpI/I6I)IHI/I SABJIACTCA MOIIHBIM CTUMYJIOM IJI NPEANTIPUHUMATCIILCTBA,
MOCKOJIbKY MHBECTUIIMOHHBIC PCIICHUSA ITPUHUMAIOTCA 10 KOJIMUE€CTBEHHOU OLICHKH BbITO,
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KOTOPYIO HEOOXOAMMO pa3ieiuTh ¢ cOTpyaHuKamMu. C 3aHATOCTHIO BCE HAMHOTO CIIOXKHEE.
Jlyist ppIHOYHOM KOHOMUKHM CHUTYyallsl O4YeHb peajibHas, KorJa CIpoc Ha MPOAYKIHIO KOM-
MaHUW YMEHbBIIAETCS U, KaK CIIEACTBHE, YMEHBIIACTCS MPUObUIb, YTO B KOHEYHOM HTOTE
MOKET MPUBECTH K yObITKam. [lepBoe, uTo Biagenblpl KOMIIAHUHN UCIIONB3YIOT B OTOM CH-
TyalM — 3TO COKpalleHUe YKcia COTPYAHUKOB. M HUKaKoe cornameHne He MEIaeT UM.
MHoroseTHU# onbIT OOpHObI 3a MOMHYIO 3aHITOCTh MOKA3bIBAET, UTO JI0Oast Mepa B 3TOU
00J1acTH MMeeT OYeHb Cepbe3Hble MHMIALMOHHBIE MOCIEICTBHSA, HE JaBas B TO K€ BpeMs
CEpbE3HOTO COMATIBLHOTO Pe3yJbTara.

Bropoii BapuaHT corameHnii 00 akusx — pacipeeseHne T0X00B. 31eCh 3aKII0ueH-
HBIE COMMIAIlICHHS TIPelyCMaTpHBalOT (PUKCUPOBAHHBIE IJIATEKU B BUJIE 3apa00THOM TIIaThI,
a ee OKOHYaTeIbHOE 3HaYeHUE MpUHUMAaET GopMy mpenornpeaeacHHol yactu. Cpenu HUX
pacripenensieTcs: OcTanbHas YacTh YACTOTO A0X0/1a — MpsiMasi IPUOBLTH BIaIEIbLEB KOMITa-
HUH.

Ha nepBbiii B31s11 9TOT 11a0JI0H TOX03K Ha nepBbIid. Ho ecTh cepbesnbie paznuuus. OHn
MPOSIBIISIFOTCS TIIABHBIM 00pa3oM B XapakTepe BO3JCHCTBUS BAPHAHTOB HA IPOOJIEMbI 3aHsI-
TocTH. B X0pomo u3BecTHOW paboTe YeTKO yKa3aHo, YTO «COMNIAIICHUS O paclpeesieHHN
JIOXOZI0B BHOCST PEIIAIOIINI BKJIAJ] B TPOOIEMbI CTaruIsiy, B COLUAIbHBIC U TIONUTHYE-
ckue pedopMbl, KOTOpbIE 00ECTIEUNBAIOT BBICOKHI YPOBEHb 3aHATOCTH U CTaOMIBbHON Oe3
WHQISIMOHHBIX MocieAcTBHi» (Botsman, 2010).

ApPryMeHTHI B IOAJEPKKY 3TOTO YTBEPIKICHHUSI OTHOCSTCS K CICAYIOLIEMY:

Ecnu 3aprara coTpyaHHKa MOJTHOCTBIO COCTOUT U3 JIOJH JIOXOJa, BIaeNbIbl KOMIIa-
HUH TOJICTPEKAIOT K YBEINYCHHUIO 3aHATOCTH, MOKA Kbl JOMOJIHUTENBHBIN COTPYIHUK
HUYEro He J00ABUT K YMCTOH MPUOBUTH KoMIaHuu. VX MpenMyniecTBOM SBJISIETCS TO, UTO
OHH TIOJNYYaIOT CBOIO JIOJIO OT KaXI0ro yBeiaudyeHus. CHIKEHUE CIIpoca Ha MPOAYKIUIO
(UpMBI HE MOBIHSET HA Pa3Mep KOJIMYECTBA COTPYAHUKOB 10 TEX MOP, MOKA MpeesIbHbIIA
NPOAYKT HE yMaaeT 10 HYJS.

B cnygae, eciu cOTpyIHHK NOTy4YaeT 4acTh IJIaTexa B BUAE (GUKCUPOBaHHOM 3apIijiaThl
W JIOJH B BHJIE JJOJIH B JIOXOJC KOMIIAHUH, YPOBEHb 3aHSATOCTH OCTAETCSI HEM3MEHHBIM 10
TeX IMOp, MOKa MPeAeTbHBIN JT0X0 MPOAYKTa TPyAa IOCTaTOUYHO, YTOOBI MOKPHITH YacTh
TuiaTexa B BUJE 3apa00THOH miuarel. Kak TONBKO STOT MOMEHT OyZeT TOCTUTHYT, pabounm
rpo3uT yBolbHeHHe. Eciu manenue crnpoca He sIBISiCTCS YHHBEPCAJIbHBIM, €CTh pabodee
JBW)KEHHE, KOTOPOE He MPHUBOIUT K Oe3paboruiie. Ecnu Takoe majgeHne cTaHOBUTCS YHU-
BepCajbHBIM, KOTJ]a pAOOTHUKH OIJIaYMBAIOTCS KaK 4acTh J0X0/a KOMIIAHWH, HET OCHOBA-
HUH 17151 TepeMeleHust, To 0e3padoTrlia He Bo3HuKaeT. O01as nenpeccust IpUBOAMT K 00-
Jiee HU3KUM IICHaM U JIOXOZaM B OOJIbIlIeH CTEIEeHH, YeM pa3Mep pabouux MecT U 00beMOB
npousBozacTBa. Cama CyTh apryMEHTOB «IPOTHBY 3aKJII0YAETCsl B TOM, YTO CTAOMIBHOCTh
B YPOBHE 3aHATOCTH €IIle JIaJieka OT PelIeHUs BeexX mpodiieM 0e3paboTullsl. 3aaa4ya oomei
9KOHOMHKH — YBEITMUUTH 3TOT YPOBEHb.

Takoe e pacXoKACHHE HHTEPECOB MEXKITY PaOOUMNMHU U BIaIeIbLIAMH TaK)KEe BOSHUKAET
B OTHOILICHUN HHBECTUIMI B HOBBIC akTUBBI. Eciu k03 pumenTs! pacipeaenenus 3akper-
JICHBI B IOTOBOPAX, y BIIaAEIbIIEB KOMIIAHUN €CTh CTUMYJIBI TSI HHBECTHIIMH B JallbHEWIIee
pasBUTHE.

B 10 xe BpeMst 1100ble MHBECTHLIMY PUBOAAT K YBEIUUCHUIO BO3HATPAXKICHHUS COTPY/I-
HUKOB, U BCEIJIa MO)KHO YMEHBUIUTH JIOTIO J0XO/a, PaclpeaessieMOro TPY/IOM, MO CTaBKe
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HWKe QUKCUpOBaHHOW. B TO jke Bpemst TeKyIIas 3apIuiaTa KaxJI0ro COTPYIHHKA HE yMEHb-
miaercs. B pesynbrare ciepxuBaHue HHBECTHIIMN UcYe3aeT — KOHEYHO, TIPH YCIOBHH, YTO
BJIaJeNbIbl OKUAAIOT CHIKEHHsI KOd(HUIMEHTa pacnpesaeieHus. B yclIoBusx BbICOKOH
KOHKYPEHTOCIIOCOOHOCTH Kaxkasi pupMa JOJKHA 3HATh, YTO OHA BCEra MOXKET YCTaHO-
BUTb COOTHOLICHUE, KOTOPOE OTIEIISIET 10X0/] OT HAKOTUICHHS M MOTPeOICHHs Ha PhIHOYHOM
YpOBHE.

3akumouenne. Pe3ioMupysi BBIIICH3IOKEHHOE, HEOOXOJMMO OTMETHTDH CIIEAYyIOIIee.
dukcupoBaHHas YaCTh IIaTEkKa BIEYET 38 cO00M KOH(MIMKT MEXIY TPYAOM U KalluTalloM.
Jaxke ecny MBI TPUMEHSIEM PABHUJIO, COTJIACHO KOTOPOMY COTPYIHHKH U BIaIEJIbIbl IEIISAT
BCE MHBECTHUIIMOHHBIE PECYPCHI B TOM K€ COOTHOIICHHUH, YTO U JI0XOJ], KOTOPBIA OHU TIOTY-
YaroT, a JyIsl BJaJiesbla Bce 0apbepbl Ha MYTH PACHIMPEHUS] IPOU3BOACTBA, MTO-BUAHMOMY,
YCTPaHSIOTCS, COTPYAHUKN KOMITAHUH MTO-NIPEKHEMY OyIyT COMPOTHUBIISTCS HHBECTUIIOH-
HBIM TIpoekTaM. OHH MPOCTO HE XOTST TPATUTh JICHBIH HA HEONpeaeliecHHOe OyayIiee.

XapakTep COTpyAHHYECTBA MEXKAY TPYAOM M KalUTaJOM OyleT ONpeneNsaThCs JOKY-
MEHTaMH JBYX TUTOB. [lepBbiii — cBUAETENHCTBO 00 yuacTnu. OHU pacpeeNsIioTCs MeXK-
JIy TeMH, KTO IOJTy4aeT MPsIMO MK KOCBEHHO NMPHOBLIb, TPOLEHTHI, apEHIHYIO TJIaTy U T.JI.
Bropast rpymnmna - cBUAETENBCTBO 00 ydyacTuu B paboTe, pachpeneieHHOe MEXIy COTPY-
HUKaMH TPOTIOPIHOHAIIBHO UX JI0XoAy ocTaBiuxcs 80% moxona. Ob6a Tumna cepTudukaron
JAl0T paBHOE MPaBO Ha KOHEYHBIC PE3yNIbTaThl B TOM, YTO KXl IMOTYyYUT HEU3MEHHBIH
JOXO/ B BUJIE TUBUJCH/IOB IO aKLUSIM, KOTOPbIE 3aMEHSIOT MPOLEHTHI, apeHIHYIO TIaTy,
3apabOTHYIO TUIATY U T. 1.

B yem ocHOBHOE paznuuue MeXIy IBYMs THIAMH CepTUPHUKATOB? MBI CKaXKeM, 4TO
BCE JIOJDKHO UMETh TAaKOE e JIOCTOMHCTBO. AKIIMOHHBIE CePTU(HUKATHI B KAIIUTAIE MOTYT
OBITh IPAaBUIILHO KOPPEITHPOBAHBI C OOBIKHOBEHHBIMH aKLUSMH, OHH MOTYT OBITh ITPOJIAHbBI
Ha (HOHIOBOM OMpIKe WIIM HA JPYTHX PhIHKaX KaruTala, IMepei/sl OT OIHOTO Bilajelblia K
npyromy. Paboune cepTUHKATB «IPUBSI3aHBI» K KOHKPETHOMY COTPYIHUKY W YHHUYTOXKa-
IOTCS TOJIBKO TOTJIA, KOT/Ia OH YXOOUT HWJIM JOOPOBOJBHO MOKHIAET KOMIIAHHIO, B KOTOPOH
OH pabotaet. Ecnu Takue cepTudUKaThl TOCTYNHBI, TpoOJieMa HaiiMa HOBBIX COTPYIHUKOB
YaCTUYHO YCTpaHSeTCs. YIpaBlIeHUe KOMITAHUEH, BBITYCKasi HOBBIE aKIMH, TO3BOJISIET CBO-
0OIIHO TIpUBIIEKaTh COTPYIHUKOB. Kpome Toro, pemraetcst mpobiema npruoOpeTeHnst HOBOTO
000pyIOBaHMs, TO €CTh IIyTEM BBIITYCKa U MPOJaKH aKIMid, HEOOXOAMMBIX Ha PhIHKE I[EH-
HBIX Oymar. JIuCKpHMUHALKS B TIEPBOM M BTOPOM CIIy4asiX 3aKJI04aeTcs B TOM, YTO IjIare-
KM 10 CTapbIM aKIMsM OyIyT B CpeTHEM BBILIE JHUBUICHIOB IO HOBBIM.

[ToHATHO, YTO PEUMYILIECTBO HOBOH (pOPMBI COTPYAHUYECTBA BO MHOTOM Oy/IET 3aBH-
CETb OT JIOJH JJOXOZOB B CYIIECTBYIOIIUX MPUOBLUTH. A YTO KacaeTcs MEePCIEKTHB Pa3BUTHUS
MHUPOBOI YKOHOMHUKH, TO OyAyIIee — 3a MOJHBIM IEPEX0J0M OT (PUKCHPOBAHHOM 3apaboT-
HOMW TUIATHI K TMIEPEeMEHHBIM TUBHUJICHIAM, BBIMJIAYMBAEMbBIM 110 aKIHAM — CEPTH(QHUKATAM.
Kpome Toro, BayxHO MOMHHUTB O HEOOXOJUMOCTH TMOKHUX COIVIALICHNH 00 y4acTHUH, KOTOpbIe
MpeAyCcMaTpUBAIOT aBTOMATHYECKUH EPECMOTP CyMMBI IIJ1aTEKa B COOTBETCTBUH C PHIHOY-
HBIMH YCIIOBHSMH.

[Ipr3HaHKe HEOCTIOPUMBIX MPEUMYIIECTB COTPYIHHUUYECTBA BIaIE/IbIEB U PAOOTHUKOB
Ha OCHOBE CEpTH(UKATOB CIEAYET COUETaTh C yKa3aHWEM €ro OTPUIATENIbHBIX KayeCTB.
B dem xe onu cocrosT? Hamuuue onpeneneHHbIX rapaHTUH JUisi paOOTHUKOB, KOTOpBIE
B J11000€ BpEMsI MOTYT CTaTh <JIMIIHUMMWY. VX MosSBICHHE CBA3aHO C BHEAPEHUEM HOBBIX
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texHonoruil. ITocnennee TpebyeT Gosee BHICOKOTO ypOBHS KBalu(HUKALUU U Ipodeccuo-
HaJIM3Ma U, KakK CJIICACTBUE, APYTUX pa6OTHI/IKOB. YT0OBI CMATYHUTH MOCICACTBUS HCIPCPHIB-
HOTI'O U3BMCHCHHA TCXHOJIOT Hﬁ, HGOGXOILI/IMO MPUHATH OIIPEACICHHBIC ITpaBUJIa. HaHpI/IMep,
COTPYAHUYECCTBO MCKAY KallUTaJIOM U TPYAOM MOXKCT OBITH THOKHM U aalTUPYEMbIM K
HOBBIM TE€XHOJIOTHAM IIPU BBCACHUU UX 6bICTpeC €CTECTBCHHOM 3aMCHBI COTPYAHHUKOB, KO-
TOpBIE YXOAAT Ha IIEHCHUIO T10 BO3PACTyY. B 11e110M clleyeT IpU3HaTh, 4TO CYLIECTBYET MajIo
BO3MOXKHOCTEH I COTPYAHUYECTBA Ha OCHOBEC CIIPABCAJIMBOCTU Ha NPCANPHUATHUAX, TAC
cnenuguka paboThl TECHO CBS3aHa C dKCIUTyaTalreil HoBbIX TexHonorui. [1o cyTtu, Bce Me-
PONPUATHS, CBSI3aHHBIE C 3HAHUSIMU, OCTAKOTCS 32 PAMKAMHU COBMECTHOI'O COTPYIHUYECTBA
MEXY COTPYIHUKAMHU U BJaJiesibllaMH OU3Heca.
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®OPCAWT KAK HHCTPYMEHT ONPEJIEJIEHUSI HOBBIX
CTPATETMYECKHUX HAITPABJIEHUIA HAYYHBIX U
TEXHOJOTIMYECKHUX JOCTHXEHUI

B cospemennuvix ycnosuax pazeumusi npedcmagisaemcs Unmepecublm ucciedoeanue gopcaima kax
aphexmusrnoco uncmpymenma onpedeneHus HOGbIX CMpame2uyeckux HayyHvlX HaAnpagieHutl u mexmo-
J02UNeCKUX OOCMUdICeHUll, KOmopule 8 00I20CPOYHOU NEPCNEeKmuee CMO2ym OKA3amyv CyuecmeenHoe
GIUSHUE HA IKOHOMUYECKOE U COYUATbHOE pazsumue 20cyoapcmea. B cmamve ucnonvsosan memood na-
MEeHMHO20 aHAU3a KaK OOUH U3 MEmMo008 YopMUpOSanUs nepeyts mexHoA02UYeCKUX HanpaesieHull Ol
onpeoeneHus cmpame2uyeckux HanpagieHutl HayKu.

Pezynomamul ucciedosanuil Ha 0CHO8e NAMEHMHO20 AHAIU3A NOKA3AU, YMO Ce200Hs IKOHOMUYe-
ckoe pazsumue Kazaxcmana noseonsiem yeenuuusamo ungecmuposanue HUOKP. Tem ne menee, dons
pacxo008 Ha Hayky cocmasnsiem ece2o auutb 0,1% om BBII cmpanvl, moeoa kaxk pekomendyemas 00is
pacxo008 05 pazeusarowuxca cmpar cocmaesigem 1-1,5 % om BBII. Taxawce 6b110 8bls61€HO, UMO He-
cMomps Ha yeenuueHue Koauiecmaa npeonpuamuil, umeiowue unnogayuu, ¢ 2017 200y 0ons unHosayu-
oHHoU npodykyuu k BBIT nuoce nokazamens 2013200a 6 1,5 paza.bonee moeo, nabirodaemcsi cmapenue
HAayuHbIX KAopoe u c1advlii NPUMoK 6 HAYKY MON0ObIX CHeYUANUCOs, U COXPAHAEeMC s MmeHOeHYyus cma-
PEeHUsL HAYYHBIX Kaopos. Takum obpaszom, Obli 6biseieH pad npoobiem, cOepHCUBAUWUL UHHOBAYUOHHOE
pazeumue Kasaxcmana.

Kniouesvie cnosa: opcaiim, mexunonozuueckoe nanpagienue, namenm, UHMELIEKMYaibHas coo-
CMBEHHOCHb, NAMEHMHbIL AHANU3, UHHOBAYUOHHOE PA3GUMIe.

Kaszipei damy ocazoativinoa y3ax mep3imoi Keleulekme MeMieKemmiy aieymemmi- SJKOHOMUKAIbIK
oamyvina MIHOI bIKNANLIH Mueize aiamvli JCAHA CMPAMESUSLIbIK EbLILIMU  OASLIMMapobl JIcoHe
MEXHONOSUANLIK JCemicmiKmepol auKblHOAy KYpaibl peminoe myblHOAumvlH @opcaummol 3epmmey
o3ekmi Oonvbin maodwvlnadsl. Maxanaoa ebliblMHbIY CHMPAMEUATLIK AHLIKMAY YUliH MexHONO0UATbIK
bazeimmapovly Mi3iMiH Kanislnmacmuipy 20ici peminde nameHmmi manoay 20ici natoaiaHbliobl.

Ilamenmmi manday Hezizinde dicypeizineen szepmmeyiep Oyeinei manoa KasakcmanHoly
akoHomukanvix 0amysl FIYKIK uneecmuyusnnayovl apmmuipyea MymKinoiei oapuin kopcemmi. [ecenmen,
eblIbiMea wbibiHoap endiy XKIO mek 0,1% gypaiiovl, an damyusl enoep yuin wwvlebinoap yreci KIO
1-1,5% 6onyvr ycvinvinaovl. Convimen Kamap, UHHOBAYUACHL 0Ap KICINOPLIHOAD CAHLIMGIY YA8AI0AHbL
Kapamacman 2017 sicvlnvl unHosayusinwlk onimuiy XKIO yneci 2013 ocvlimen canvicmoipeanda 1,5 ece
momenoezeni alkbinoanovl. Qoan OOeK, blibiMU KAOPAepOiy Kapmaiovl JicoHe bLIbIMEad Kelemin Jcac
MAMAHOapObIy az0bi2bl OAUKANAObL, HCIHE Oe EbLIbIMU Kaoprepliy Kapmaro vipeagvl cakmanaovl. Ocvl-
aatiwa, Kazaxcmannviy uHHogayuanvly 0amyvin medceumin 0ip xkamap macenenep auKbiHOAIObl.

Tyitin co30ep: gopcaiim, mexHoNO2UATLIK OALLIM, NAEHN, UHMELLeKMYaI0bl MEHWIK, NameHmmi
manoay, UHHOBAYUSILIE, OAM).

In modern conditions of development, it is interesting to study foresight as an effective tool for
identifying new strategic research areas and technological advances that in the long run can have a
significant impact on the economic and social development of  state. — The article used the method of
patent analysis, as one of the methods of forming a list of technological areas to determine the strategic
directions of science.

The results of research based on patent analysis showed that today the economic development of
Kazakhstan allows to increase R & D investment.  However, the share of spending on science is only
0.1% of the country’s GDP, while the recommended share of spending for developing countries is 1-1.5%
of GDP. It was also revealed that despite the increase in the number of enterprises with innovations,
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in 2017 the share of innovative products to GDP is 1.5 times lower than in 2013.  Moreover, there is an
aging of scientific personnel and a weak influx of young specialists into science, and the trend of aging
scientific personnel continues.  Thus, a number of problems were identified that were holding back the
innovative development of Kazakhstan.

Key words: foresight, technological direction, patent, intellectual property, patent analysis, innovative
development.

Benenue. CeroHs I1aBHBIM SHAOTEHHBIM (PaKTOPOM pOCTa MPOU3BOAUTEILHOCTH Ha-
IUOHAJIILHOH SKOHOMHUKH OCTAeTCsl TEXHUYECKUH MPOrpecc, KOTOPBIN MPOSBIAETCS B pa3-
BHUTHUH BBICOKHX TEXHOJIOTHH, BHeApeHuH pesynsratoB HUOKP n peannsannm nHHOBanui
B IIPAKTHUYECKYIO NESATEIbHOCTh Npeanpustuil. [Iporpecc okasbpiBaeT BIMSHUE HAa KOHKY-
PEHTOCIIOCOOHOCTD IPEANPUATHH, PHIHOYHYIO CTPYKTYPY M OTPACIIEBYI0 CHUCTEMY HalUO-
HaJIbHON SKOHOMMKH, a TaK)K€ Ha MEKIYHApOAHYI0 KOHKYPEHTOCIOCOOHOCTh SKOHOMHKH
B ycnoBusiX modanuzanmu. Haunnas ¢ 90-X romoB, MpOU3BOAUTENEHOCT SKOHOMHYECKUX
CHCTEM U Pa3JInuusl B TEMIIaX UX POCTA CBSI3BIBAIOT C KOMOMHALIMEH «TPaJUIMOHHBIX» (ak-
TOPOB M 3JIEMEHTOB «HOBOW SKOHOMHUKH» WJIM )K€ JTUHAMHUKOH Pa3BUTHS OTpaciei, co3na-
IOUIMX MH(OpMAaLMOHHBIE U KOMMYHHUKALIMOHHBIE TEXHOJIOTUH. Taroke AJIs ONpeneseHus
MPUOPUTETHBIX 00JIacTel pa3BUTHS HAYKH U TEXHUKH MPOBOJIUTCS aHATIM3 CPABHEHUS TEM-
MIOB BHEAPCHUS JAHHBIX TEXHOJIIOTHH B PAa3HBIX OTPACIIAX IKOHOMHUKH [1].

Kak m3BecTHO, 3HAHUS, MHTEIUICKTYAIbHBIH KaluTall, WHTEIJICKTyalbHas COOCTBEH-
HOCTh SBJISIFOTCS KOHKYPEHTHBIM NPEHMYILIECTBOM, CTUMYJISTOPOM pOCTa MPOU3BOIM-
TEJIBHOCTH TPYyZa M MPU3HAKOM YCTOMUYMBOIO pa3BUTHs J11000ro rocynapcrsa. M ceropns
IIPAaKTUYECKU BO BCEX PA3BUTHIX CTpaHaX (OPMUPYIOTCS CIIELUANIbHBIC IPOrPaMMBbI, OIIpe-
JIEIISIONINE TIPHOPUTETHBIE 00JIACTH Pa3BUTHS HAYKH U TEXHUKH.

MeTtobl, UCTIONB3yeMbIE B TIpoLiecce pa3paboTKK 3TUX MPOrpaMM, TTOYYHIId Ha3BaHHE
¢opcaiit. O0001mas B3IsIIBI 3apyOeKHBIX YUCHBIX B COBPEMEHHOM TUTEeparype Ha GOpCauT,
MOYKHO OTPEJICJIUTh €ro Kak MpOoLEecc CUCTEMAaTHIECKOrO ONPEACICHUS HOBBIX CTparerunye-
CKUX HayYHBIX HAIPABJICHUH U TEXHOJIOTHYECKUX JTOCTHKEHUH, KOTOPbIE B IOJTOCPOYHON
HEPCIEKTUBE CMOTYT OKa3aTh CYLIECTBEHHOE BJIMSHHE Ha SKOHOMHUYECKOE M COLUAJIBHOE
pasBuTHE CTpaHsl [2, 3].

TakuMm 0O0pa3zom, OCHOBHas ujest popcaiiTa — onpeaesieHHe CTpaTernieckux HarpasJie-
HUH HAyKH, TEXHOJIOTUH, SKOHOMHKH, COLUAIBLHON cepsl U T.A., KOTOpbIE B OyIylIeM cTa-
HYT ONpEeNeIOINMH ISl Pa3BUTHS TOCYIapCTBa, T.e. MeTooI0rus (opcaiit — Haubosee
3¢ deKTUBHBIA HHCTPYMEHT BHIOOpA MPUOPHUTETOB B cepe HayKh U TexHomorui. To ecTh
uzest popcaiiTa 3aKITI04aeTCs B ONPEeIEHIUH CTPAaTeTHIECKIX HANlPaBICHUH pa3BUTHS Hay-
KH, TEXHOJIOTHH, JKOHOMUKH, COITMATILHOM cepbl U T.1., KoTopbie yepe3 15-20 et cranyT
OTIPEICISIONIMMU JJIsl BCEr0 MUPOBOTO cO00IecTBa [4].

Ceronus B 6onpimmHcTBe cTpad Mupa (CILIA, Anonun, Benukobpuranuu, @panuumy,
[lIBennu, Poccuu u nip.) Mmeromonorus ¢popcaiiT 3apekoMeHoBata ceds kak Hanboee -
(eKTUBHBIA HHCTPYMEHT BbIOOpa MPHOPUTETOB B chepe HAYKH U TeXHOoIorui. [lanHas Me-
TOOJIOTHSI IPUMEHSIETCSI JJIsl TIPOTHO3UPOBAHUS BCEX YPOBHEH HAYYHO-TEXHUUECKOTO pas-
sutust (HTP). Ha ocHoBe dopcaiiTa pazpabarsiBaloTcst CpeliHe- U IOIATOCPOUHBIE CTPATET N
PasBUTHSL YIKOHOMHKH, HayKH, TEXHOJIOTHH, HalleJICHHbIC Ha MOBHIILICHHE €€ KOHKYPEHTO-
criocobHoctH [5,6].
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Jnist onpenienieHus CTpaTernuecKuX HalpaBlIeHUH HayKH HEO0OX0AMMO (hOpMHpOBaHHE
HCXOIHOTO TEPEYHs TEXHOJIOTHYECKoro HanpasieHus. (s GpopMupoBaHus mepedHs Tex-
HOJIOTMYECKHX HANpaBJIeHUH, HCIIOIB3YIOTCS METO/IbI OMOIMOMETPUH, HAYKOMETPHHU U Ta-
TEHTHOTO aHaJIn3a.

Mertoz nozcueTa KonnuecTsa nyoaukanuil (OndnroMeTpuiecknii aHalin3) npearosara-
€T NMpOBeJIeHNE KOJTUYECTBEHHON OIIEHKH JIOKYMEHTHOT'O IIOTOKa, OPraHU30BaHHOTO B paM-
Kax OIHOW W3 MPUHATHIX KIaCCUPHUKALUK, T.€ MPOBOJUTCS aHAIU3 KOIWYECTBA HAYYHBIX
JOKYMEHTOB U3 Pa3HbIX oOacTel 3HaHWi, KOTopble OblH npopedepuposansl. 1o ero pe-
3yJBTaTaM BBIJAEISIOT 00JaCTH HAYKH U OTACIBbHBIC pa3/iesibl, KOTOPBIE IO YHCITY HAyYHBIX
yOJIMKaui 3aHUMAIOT BEAYIIee MECTO B CTPYKTYpe HAy4yHbIX 3HAHUU. Jlanee uuger cpas-
HEHHUE KOJIMYEeCTBa MMyOIMKalMN 1O OTAEIBHBIM OTPACISAM C IIEIIbIO BBIABICHHS «BETYIIUX)»
oTpacieii 3nanuit [7].

AHanu3 IUTUPOBAHUS B HAYKOMETPUU OCYIIECTBIISCTCS ITyTEM HCCIIE0BaHus OnoiIno-
rpaduecKuX CChIJIOK B MyOnuKanusx 0a3 naHHbIX HayuHoil nepuoauku (Web of Science,
SCOPUS, TR) ¢ uenbo BBISBICHHS HIUTHPYEMOCTH yOIUKauni, GopMHUpYIOLIIHX onpee-
JICHHOE HalpaBJeHNe HayKH (HarlpaBlieHHe HayKH, KOJHMYeCTBO CChUIOK (CaMOIMTUPOBAaHNE
HCKITIOYaeTCs ), 0011ee KOMUeCcTBO MyOnuKauii mo HarpasieHuto. [1o pesynbraram aHamu-
3a HUTHPOBAHUS BBIACISIOT HanOosee BeaylIue HayqHbIe HarnpaBieHus [§]

B nareHTHOM aHajM3€ UCIMOB3YIOTCS CTATUCTHYECKHE METOIbl 00pabOoTKH MacCHUBOB
MaTeHTHOH MH(OpMannu, K KOTOPHIM OTHOCUTCS aHaJN3 KPUBBIX TWHAMUKN H300peTaTelb-
CKOM aKTHBHOCTH 1O KaXJIOMy Hay4YHO-TEXHHUYECKOMY HAIpPaBICHMIO, U 3aKJIIOYaeTCs B
MIOCTPOEHUM KYMYJISITUBHBIX PSZIOB NMATEHTOBAHUSA, XapaKTepU3yeMbIX BO3PACTAHUEM CyM-
MapHOTO YHUCJIA MMaTEHTOB, OTHOCSIINUXCS K JAHHOMY HarpaBieHuio [9].

OnHako crocoOHOCTh TOCYAapCTBa BHEAPATH WHHOBALUU B OBICTPO Pa3BUBAIOIINX-
Csl OTpaciisIX M MPUMEHAThH NepeJoBble TEXHOJIOIMH 3aBUCUT B MEPBYIO Ouepesib OT BHY-
TPEHHEN HAayYHO-TEXHUYECKON U IMPOMBILUICHHON MONUTUKU. Takasl MOJUTHKA SBIISIETCS
OCHOBHBIM (DaKTOPOM, MOJJICPKUBAIOIIAM HHHOBAIUOHHYIO ACATEIHHOCTh X03HCTBYIO-
KX CyObEeKTOB U (OPMUPYIOLIMM YCIOBHS JJISi HOBBIX BUJOB NPEANPUHUMATEIHCKOH
nestenbHocTH. B cBsa3u ¢ atum HUOKP 1 nHHOBanuy Kak HHCTPYMEHT MOBBIIIEHNS ITPO-
W3BOUTEIBHOCTH JIOJDKHBI OBITH TPUOPUTETHBIMH ISl IPENNPUATHN U TOCYyAapCcTBa, Mo-
CKOJIBKY SIBJISIIOTCSI 6a3MCOM pean3aliy TEXHUYECKOro ¥ SKOHOMHYECKOIo Iporpecca B
KayecTBe 3HaYMMOT0 MHOTOIUIAHOBOTO (haKTOpa MOBBIIIEHHSI KOHKYPEHTOCIIOCOOHOCTH H
npousBoguTensuoctu [10].

MeTtoas! ucciaenoBanmus. B cTtaThbe paccMaTpuBalOTCsl METOABI UCCIIEI0BAHUM, 1O-
3BOJISIIOIIME ONPENENNUTh CTpaTernyecKrue HalpaBIeHUs HayKd, TEXHOJIOTMYECKHE Ha-
npasieHus. OJHUM M3 TaKUX METOJOB SBJISIETCS MAaTEHTHBIM aHaliu3, KOTOPBIM MoKa-
3bIBa€T KOJIMUECTBEHHYIO XapaKTePUCTUKY Pa3BUTHUS OTIEIbHBIX HaNpaBICHUN HayKu
1 TEXHUKH.

Pesyabrathl uccienoBanus. B npakTike MUPOBBIX SKOHOMUYECKUX COMOCTaBIEHUHN
JUI OLEHKM HAIlMOHAJBHBIX 3KOHOMHYECKHX IOTEHIMAJIOB HCIOJIB3YIOTCA IMOKa3aTelu,
XapakTepU3yIOIINe COCTOSHIE HAayYHO-TEXHHYECKOTO MOoTeHnuana. M ofHUM 13 BajKHBIX
sBisieTcst o0beM pacxogoB Ha HUOKP u ux ynenwsHbiii Bec B BBII.

CeronHs sKOHOMUYeCcKHe BO3MOKHOCTH Ka3axcTaHa mo3BosIsoT yBeIMUNBaTh HHBECTH-
posanue HUOKP. Jlons pacxonos Ha Hayky coctasiseT 0,1 % ot BBII cTpansl, Torna xak
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peKoMeHTyemast OISl pacXofoB JJIs pa3BUBAIOIIUXCS CTpaH coctaBimsier 1-1,5 % ot BBIIL.
[To manueim FOHECKO, mupoBas sxoHOMUKa BbIAenseT Ha Hayky 1,7 % ot BBII [11].

st cpaBHeHus B Poccun cOOTBETCTBYIOUTIUH MOKa3arens paBeH 1,3% oT HaIlmoHab-
noro BBII, B Kutae - 1,4%, I'epmanuu - 2,5 %, CIIA - 2,8 %, Snonun - 3,3 %. Pacxomsl
Ha HUOKP nponomkaroT HacTOWYMBO HapalluBaTh M Psi Pa3BUTHIX OCYAApPCTB, JAaBHO
YK€ IPEOA0JIeBIINX 2-TIPOLEHTHBIN pyOek Takux 3arpar. Cped HUX MOYKHO Ha3BaTh TAKUX
ynenoB ODCP, kak FOsxnas Kopes (¢ 2,3 no 4,2% BBII), ['epmanust, ABctpust, benbrus.
Ecunu sxe roBopuTh HE 0 pa3BUTHIX cTpaHax, To 3arparsl Ha HUOKP 3a 20162018 rozs! co-
crapysuu: B Apmennu — 0,25% ot BBII, Azepbaitkane — 0,25%, Y3oekucrane — 0,21%,
Jlutee — 0,85%, benapycu — 0,5% (Tabnuma 1).

Taonuya 1- usectuuu 8 HUOKP B Kazaxcrane

T'oxbr
IToxazarenu

2013 2014 2015 2016 2017
BBII, mipa. Texre 61 672,7 66 347,6 69 302,9 66 600,1 68 884,2
3arparst Ha HUOKP, M. T | 73 9499 73 555,6 86 572,9 89 509,8 92 732,4
VnenwHbll Bec, % 0,11 0,11 0,12 0,13 0,13
HMHBecTULIMY B OCHOBHOM 11 474,2 9321,7 11 169,6 11 528,8 16 310,6
KaluTaj, MIH. TT
[Tpumeuanwue: cocrasieHo o qaHHbM Komutera no cratuctuke MHD PKhttp://stat.gov.kz

CrnemyeT OTMETHTh, YTO HE3HAYMTENBHBIN pocT obobema ¢uHancupoanus HMOKP
MIPOUCXOINUT B OCHOBHOM 3a CUET MPHUKJIAJHBIX BHIOB padoT 1 pa3paboTok, B (hyHIAMEH-
TaJgbHBIE PAOOTHl MHBECTUITMHN HE yBennuuBaroTcs [12]. B pa3BuUTHIX cTpaHax, HampuMmep,
CIIA, rao6opot, uaBectunnu B HUOKP nanenens! Ha ynydmenue (QyHIaMEHTATbHBIX
WCCIIEZIOBAaHUI, JIEKAIINX B OCHOBE BCEW MHHOBAIIMH (PUCYHOK 1).

OKP
[IpukinagHble nccae10BaHUsS

q)yHHaMeHTaHLHLIC HUCCIICJ0OBaHUA

Pucynox 1 — Ctpyxrypa BHyTpeHHuUX 3arpat Ha HUOKP
(o Buzmam paboTt, B MITH. TT)
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[Ipu ananu3e MOTHON CTPYKTYphl OTEUECTBEHHOTO HAYYHO-HCCIIEIOBATEIBCKOTO KOM-
IieKca ycranoriieHo, uto 80 % Bceil HaydHOU cepbl peciyOIMKH COCTABISET UCCIE0-
BaTenbckas yacTh U MeHee 20 % npuxoaurcs Ha OKP. YuutsiBas MUpOBOIA OIIBIT, CHUTAEM
ONITUMAJILHOH Oy/ieT cucteMa (PMHAHCUPOBAHUS HAYKH B CIEIYIOIMX COOTHOIEHHX: 30%
Ha pyHIaMeHTanbHble HccnenoBanus, 20 % Ha npukinaaHeie uccneaoBanus, S0 % na OKP.
D710 Mo3BOJUT c03/1aTh 3P (HEKTUBHYIO CHCTEMY BHEPEHUS HHHOBAIIMOHHBIX TEXHOJIOTHH.

AHanu3 nokasai, YToO HeCMOTPsI Ha YBEJIMUCHHUE KOIWYECTBA TPEANPUSATHIA, UMEIOLIHE
WHHOBAIWH, 1011 MHHOBAITMOHHOH nponykiuu kK BBIT B 2017 roxy nuxe nmokasarens 2013
rona B 1,5 pa3a (tabmuna 2).

Tabauya 2 — luHOBaiMOHHAs aKTUBHOCTH B Kazaxcrane

Tomer Orkaonenus, %
HanmeHoBaHMe moKazaTens
2013 | 2014 | 2015 | 2016 | 2017 | 2017/16 | 2017/13

KonnuecTBo npeanpustui, 1774 | 1940 | 2585 | 2879 | 2974 103,3 167,6
HMEIOIINEe MHHOBALIUH, SJIUHHUL]
YpoBeHb aKTUBHOCTH 8,0 8,1 8,1 9,3 9,6 103,2 120
B o0ylacTH MHHOBALMH, %
Jloy1st ”HHOBAITMOHHOM 2,89 | 2,61 1,80 1,81 3,18 175,7 110
mponykimu k BBIL, %
[Ipumedanue: cocraBieHo o naHHEIM Komutera mo craructuke MHD PK http://stat.gov.kz

B HacTosiiiee BpeMst OTCYyTCTBYET eliHasi MOJieib (popcaiiTa, U Kax/ias CTpaHa aJjarTh-
PYeT €€ K CBOMM YCJIOBHSIM C YUETOM HAITMOHAIBLHBIX HHTEPECOB, UCIIONB3YS IPU 3TOM pa3-
JINYHbIE METOAUKH MPOTrHO3UpoBanusl. [1o HameMy MHEHUIO, ISl ONPEACICHUS IPUOPUTET-
HOTO HampaBJeHUS pa3BUTHS Hayku KazaxcTrana MOXKHO HCIIOTH30BaTh MATCHTHBIA aHAJIH3.

B marenTHOM aHamm3e, ¢ IENBIO MOTYYEHUS KOJTUICCTBEHHBIX XapaKTEPUCTHK Pa3BHU-
TUS OTACTBHBIX HATPABICHUN HAyKH W TEXHHUKH, UCTIONB3YIOTCS CTATUCTHYSCKUE METOJIBI
00pabOTKK MacCcHBOB MATEHTHOHM nHpopMarmu [13].

AHanu3 MmoKas3ai, 4TO pa3BUTHE OTEYECTBEHHON HAyKH CKOHIIEHTPHPOBAHO B CIIEAYIO-
IIMX HANpPaBJICHHUSIX: €CTECTBECHHbIC HAYKU U WHIKCHEPHBIC Pa3pa0OTKU U TEXHOJIOTHH, B
HUX 3a7eicTBoBaHO Oosee 60% ucciemonareneit (pUCyHOK 2).

B pamMkax mareHTHOTO aHaiM3a MPOBE/IEM aHAJIHM3 BBIaHHBIX MaTeHToB B Kazaxcrawne.
KonnyecTBo BBIJIAaHHBIX TATEHTOB cocTaBisIeT 869, Torma kak B Poccun BeItano 36454 ma-
TeHToB, B Kutae - 327 000 , B CIIA - 324 760, u B Slmonuu - 318 364 (Tabmuma 3).

Taonuya 3 — KonnuecTBo BeIIaHHEIX naTeHTOB B Kazaxcrane 3a 2013-2017 rr.

HanmenoBanue noka3zaress 2013 {20141 | 2015 | 2016 | 2017
Bb11aHO OXpaHHBIX JOKYMEHTOB Ha H300pETCHHUS 1500 | 1504 | 1504 | 1011 869
Bb1iaHOo maTeHTOB Ha MOJIE3HBIC MOJIENN 163 165 166 577 591
BbiiaHo OXpaHHBIX JTOKYMEHTOB Ha MpPOMBIIIIEH- | 280 282 282 182 129

HBIC 00pa3IIbI

[Ipumedanue: cocrapieHo 1o qaHHbpIM Komutera o craructuke MHD PK http://stat.gov.kz
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Pucynox 2 — Jlunamuka 4uCIEHHOCTH CIELMATMCTOB-UCCIIEI0BATENCH,

I'ymanuTapHble Hayku

ConuanbHble HAyKH

Cenbxo3. HayKu

MCZ[I/IIII/IHCKI/IG HayKH

UPuT

EcrectBennnie HayKH

BemonHsaBmuxX HMOKP mo otpacnsam Hayk

Pacripenenenne BbinanHbix B 2017 TOmMy OXpaHHBIX JOKYMEHTOB Ha M300pETEHUS 110
pasnenam MIIK, koTopblil 0XBaTbIBaeT Bce 00JIaCTH 3HAHNUH, 00BbEKTHI KOTOPBIX MOTYT I1O[-
JIe’KaTh 3alUTe OXPaHHBIMU JOKYMEHTaMH, IIpeACTaBIeHo B TabauLe (Tabnuua 4), TaHHbIe
KOTOPOH CBUIETENBCTBYIOT O MPpeodIafaHuy BUIA OXpaHbl 10 paszaenaM A «YIoBIeTBope-
HUE )KU3HEHHBIX MoTpeOdHocTel uenoBekay (30%) u C «Xumus n metammnyprus» (24,5%).

Taénuya 4 — Pactipenenenne BIJaHHBIX TTATEHTOB Ha M300peTeHns no pazaenam MIIK (2017 1)

KomnaectBo BbIJJAHHBIX ITATCHTOB

Pazen MITIK Ha Ha IOJIE3HBIE
n300peTeHNs MOAEH Beero
A VIoBIIeTBOpEHHE JKU3HEHHBIX TTOTpeOHOCTEH 269 159 428
4eNoBeKa
B Pa3znuuHble TEXHONOTHYECKHE MPOIIECCHI 116 98 214
C Xumust; MeTaJlTy prust 230 129 359
D Tekctuns; Oymara 2 2 4
E CrpourenscTBO, TOpHOE J1EII0 72 72 144
F Mexanuka; ocBelieHue; OTOIIJICHHE 71 58 129
G dusuka 72 49 121
H DnexrpuuectBo 37 24 61
Bcero 869 591 1460

Ha ocHoBe maTeHTHOrO aHajn3a MaTeHTHONH aKTUBHOCTHU CY6’BGKTOB PpbIHKa H3o6peTa—
TCJIbCKOI'O pbIHKA IMMPOBCACM aHAJIN3 H306p€TaTeJ'IBCKOI>i AKTHUBHOCTU PETUOHOB Kazaxcrana.
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B peruonanbHOM pa3pese HauOosblinas n3oOperarenbckas akTUBHOCTh B KazaxcraHe
HaOmtonaercst B ropoje Anmarbl. Tak, 3a nepuon ¢ 2013 mo 2017 rr. ObLIO BBIJIAHO
3264 naTeHTOB Ha M300pPETECHUS, IMOJIC3HBIC MOJECIIH, CCICKIIMOHHBIC TOCTHIKEHUS U
npoMblIIeHHbIe 00pa3isl (42,8%). Jlanee cnenyior nzobperarenu 1. Actansl, FOxHO-
Kazaxcrtanckoit, Kaparananmackoit u Boctouno-Kazaxcranckoit oOnactei, yneabHBIN
BeC KOTOPEIX cocTaBisieT 12%, 7%, 6 % u 5 % cooTBeTcTBeHHO. OCTAIBHBIE PETHOHBI
KazaxcTana mo ypoBHIO H300peTaTeNbCKOM aKTUBHOCTH COCTABIAIOT MeHee 5 % (pucy-
HOK 3).

JIPyTHE PETHOHBI

Kaparanauackas o6nactb
FOKO

. Actana

. Anmarsl

Pucynok 3 — JluHaMuKa BbIIa4M MATCHTOB HA H300pETEHHNS, TOJNIE3HBIE MOICIIH,
CEJIEKI[MOHHBIE IOCTHKEHHUS, IPOMBIIIJIEHHBIE 00Pa3Ibl B pa3pe3e pErnoHOB
Pecnyonuku Kazaxcran (3a 2013-2017 rr)

HecmoTpst Ha TIONOKUTENBHYIO TUHAMUKY, HAJTUIIO HU3KAs PE3yABTaTUBHOCTD HAYTHBIX
uccnenoanuit. Tak, Ha 17 Thicsu yueHbix npuxomutcs 1o 0,07 3asiBOK Ha M300peTEHHS.
B cTpaHe xonmM4uecTBO MATEHTHBIX 3asBOK Ha 1 MuH. Hacemenus cocrapiseT 0,0008 (mms
cpaBHeHus B Poccun - 195,9; I'epmanum - 582,6; Benmukobpuranuu - 289,7; CILA - 741,8;
Kopee - 2 591,5; SImonuu- 2 720,7). KpoMe TOTO, KOJTHYECTBO HAYIHBIX IMyOIUKAIIMA Ka-
3aXCTAaHCKMX YUYEHBIX COCTaBIseT 2362 enuHulIlbl, Torna kak B Poccun 72085, Ha Ykpaune
10986. Eciu ToBOpHUTE O IMyONHUKanusax B 3apyOeKHBIX PEHTUHTOBBIX WHACKCHPYEMBIX U3-
JaHWSIX, UX A0t B MEpoBoM moTtoke coctapisieT 0,08% (Web of Science (Thomson Reu-
ters) u 0,1% ( Scopus (Elsevier).

Bwmecte ¢ aTuM mieT najieHue KaJpoBOTO MOTEHIIMANA Ka3aXCTaHCKOW HAyKH — U3 Hee
HaOmonaeTcs oTToK crieruanuctoB. CornacHo ganHbiM Komutera no craructike MHO PK
Hay4YHBIMH HCCIICAOBaHUAMH U pa3zpadboTkamu B 2017 roxy 3anumManuce 22081 genoBex (s
cpaBHeHus B 2013 . — 237124en.; 2014 ©. — 25793uen., 20151, — 24735 uen, 2016 . — 22985
Yell.), B TOM YHUCJIE CleuaInucToB-uccienonarenei — 17205 yenosek (2013t — 17195 geun.;
2014 r. — 18930 uen., 2015 . — 18454 wen., 2016r. — 17205 gen.).

Ha cnenmyromeM pucyHke moka3aHa yueHasi CTCIICHb CIEIUATNCTOB — UCCIICIOBATENCH,
BeimonHABIuX HUOKP (pucynok 4).



Caeunmaesa C. C. u op. @opcaiim Kak uHCMpyMeHm onpeoeieHusi HOGblX CIMPAmMeSuteckux ... 217

Kannunare! nayk
Joxkropa ¢punocodun PhD

JloxTopa Hayk

Pucynox 4 — OcreneHeHHOCTD CIIEIUANINCTOB HCCIeI0BaTeNeH,
soinonHsBIIMX HUOKP (uenosek)

HabmtonaeTcst crapeHre HaydHBIX KaJpOB M CIIA0bI PUTOK MOJIOACKH B HayKy. Tak,
YUCJIICHHOCTD IOKTOPOB HayK cTapiie 65 et cocTapisieT - 36,5%; YUCICHHOCTh KaHAu1a-
TOB HayK B Bo3pacte crapiie 45 net -66%. CpenHuil BO3pacT YUCHBIX COCTABISECT OKOJIO
55 net. TenneHuus crapeHus KaJpoB HayKH MO-TIpekHEMY coxpansercs. 3a nepuon 2013
-2017rT. M0 YUCICHHOCTH CIICIUATUCTOB-UCCIENOBaTeNel cTapiie 65 JeT yBeInuniIach
¢ 9,3% no 10,2%, mpu 5TOM YUCICHHOCTH CIICITUATMCTOB-UCCIIEIOBATENCH MPAKTUYECKH HE
W3MEHMIIACK.

Oocy:xaeHue pe3yabTaToB. Ha ocHOBE aHaM3a MHHOBAIMOHHOM U M300peTaTeIbCKON
aktuBHOCTH B Kazaxcrane nposeneH SWOD ananuz OUC (tabnuna 5).

Taonuya 5 — SWOD ananus peraka ONC B Kazaxcrane

CuIibHBIE CTOPOHBI Cra0ble CTOPOHBI
1 2
BocrpeboBanHocTh pazutust ONC BrIcoKkasi cTereHb 3aBUCHMOCTH OT OFOIKETHO-

ro (uHaHCHpOBaHNSI.

OtcyTcTBHE CHCTEMBI KOMMEpUIMAIU3alud B
BUJIE€ JINICH3MOHHBIX JOTOBOPOB MM TOTOBOM
MIPOIYKIMH, U3TOTOBICHHONW Ha MPEAIPUATHIX
CTapTarnoB.

OtcyTcTBHE CHUCTEMBI O OTpaboTKe Ciryxeo-
HBIX N300PETEHUH.

Hanuune way4HO-TeXHOJOrHYECKOH 0a3bl st | Beicoknii M3HOC 1aG0paTopHOTO 000PYIOBaAHMS,
BBITIOJIHEHHSI HAyYHO-HCCIICIOBATEIbCKUX pa- | HECOOTBETCTBUE NMEIOLIMXCS JlabopaTopuii Tpe-
Oot. 0OBaHMAM MEKIYHAPOIHBIX CTaHIAPTOB.
OTCyTCTBHE €IIHOM AIEKTPOHHON OMOIMOTEKH
BCeX 3asBOYHBIX MarepuasioB o OUC.
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Oxonuanue mabauywl 5

1

2

OObecne4eHHOCTh KBaJM(DUIIMPOBAHHBIM Hayd-
HO-TEXHHYECKUM MEPCOHAJIOM, HalUdhe MpH-
3HAHHBIX HAYYHBIX IIKOI.

Bricokuii cpenHuil Bo3pacT M OTCYTCTBHE pe-
3epBa HAYYHO-TIEAArOTUUECKUX KaJPOB BBICILICH
KBaIM(UKALIUH.

OTCyTCTBHE CUCTEMAaTU3UPOBAHHOIO MOJX0/A K
BBIOOPY TEMaTHYECKON HAIPABICHHOCTH U 00Y-
YaIOLIUX [IPOrpaMM, akTyaiabHbIX U1t PK.

Hanuune mapTHepCKUX OTHOLIEHWN U JETOBBIX
CBsI3eH ¢ 3apyOe)KHBIMH HayYHBIMU [IEHTPAMHU U
MPEINPUATHIMU.

WunnmatuBel pa3paboTUNKOB HE BCErga COOT-
BETCTBYIOT ITOTPEOHOCTSIM OTpacjel, MHUINA-
TOp caM ce0e CTaBUT 3aaull, Pe3yIbTaThl KOTO-
PBIX 4aCTO OKa3bIBAIOTCS HEBOCTPEOOBAaHHBIMHU.

Bos3moxxkHocTH

Yrpo3sl

VYuacTue B KPyHHBIX MEKAyHApPOIHbBIX HAydHO-
UCCIIEI0BATENBCKUX ITPOEKTaX.

‘YMmeHbIeHne 00beMa IroCy1apCTBEHHOIO 3aKa3a
na HUP.

Peanuzanus rocymapcTBeHHOM MOJUTUKH, Ha-
MPABJICHHOW Ha CTHUMYJIHpPOBaHHEC (DUHAHCHPO-
BaHUsl HAyKW YACTHBIMU KOMIAHUSIMHU U HHBE-
CTOpaMH.

CHIWKeHHEe TEeMIIOB  3aMelIeHHus  Hay4dHO-
MEearorn4ecKuX KaJpoB BBICIICH KBanmupuka-
LIMH.

VBenuuenue puHaHCHpOBaHUS Hayku B Kazax-
crane k 2025 roxy mo 1% ot BBIIL.

YeuneHnue KOHKYpEHIUU CO CTOPOHBI MEXKIyHa-
POIHBIX U 3apyOeKHBIX HAYYHBIX OPTaHU3AIIH.

Pacmmperne moTpeOHOCTEW OTpacieil KOHO-
mukn Kazaxcrana.

OpueHTanus MNpeInpuATHA  NPOMBIIUIEHHO-
ctu PK ma BHempenme 3apyOeKHBIX HAy4IHO-

TEXHUYECKHUX Pa3pabOoTOK.

CeroyiHs Hayka SIBJISICTCS MPUOPUTETHON IICHHOCTHIO, HIMEET TaKkKe U MPAKTUYESCKYIO
3HaYMMOCTh B Pa3HBIX Cepax KU3HEACATEIHPHOCTH YeJIOBEKa. AHAJIM3 MMOKA3aJl, YTO JIJIs
BBICOKOPA3BUTOTO, MH(POPMAIIMOHHOTO THITA OOIIECTBA, KAKUM CTPEMHTCS OBITH COBpE-
MeHHbI KazaxcraH, XapakTepHbI TTOBCEMECTHOE BHEAPEHUE HOBBIX MH(OPMAIMOHHBIX U
HAayKOEMKHX TEXHOJIOTUHU, Pa3BUTHE U POCT MHIyCTpuH 3HaHWA. OITHAKO OYEBHUIHO, YTO
Hayka ¥ pa3paborku B KazaxcraHe 1o puHaHCUPOBAHHUIO HAXOJSATCS B YUCIIE OTKPOBEHHBIX
ayTcaiIepoB Kak Cpeay rOCyIapCcTB MOCTCOBETCKOTO MPOCTPAHCTBA, TaK M CPEIU IPYTUX
CTpaH, Ta)xe He OTHOCSIINXCS K Pa3BUTHIM. TakuM 006pazom, HenohUHAHCHPOBAHUE HAYKU
MOJKET CTaTh BIOJHE peabHBIM MPEMSATCTBHEM JIJIS 3asIBIIEHHOTO BXOkIeHUs KasaxcTana B
ymcio 30 caMbIX pa3BUTBIX CTPaH.

BoiBoabl. Makposkonomuueckuit ananu3z HTP B Kazaxcrane mokasbpIBaeT, 4Tto J10Jisi
HOBOH HayuHoi nponykuuu B BBII B nocnennue roasl He npesbimaetr 3%, akTUBHOCTb
MPEINPUATHN TI0 TPOU3BOJICTBY Hay4dHOU npoaykuuu — 9,6%. Takke ObUIHM BBISIBICHBI U
IpyTre mpobaeMsl, CIep)KUBalolie HHHOBAIMOHHOe pa3Butue Kazaxcrana. Tak, coxpa-
HSIETCSl Pa3phIB MEXIy HayKol W 0Opa3oBaHWEM, KaK CIEICTBUE — HAyYHBIC PE3yIbTaThI
HE COCPEeJ0TOUYHMBAIOTCS B chepe 0oOpa3oBaHusi, B MPOBECHUE HAYYHBIX UCCIICJOBAHUN HE
BOBJICKAIOTCS MOJIOZ[bIE CTICTINAJIHCTHI.

HcTounnk puHAHCUPOBAHMS UCCJIETOBAHNI — TAHHAS CTAThS SBISIETCS PE3yIBTaTOM
HCCIIeZIOBaHUH, MPOBOANMBIX B pamkax mpoekra «Ne AP05132160 «Pa3zpabotka u BHepe-
HHE B YUeOHBIH mporecc (hopcailT-opueHTHPOBAHHBIX METOIUK YIeOHOH pabOThI JOKTOP-
AHTOB M MarucCTPaHTOBY, puHaHCHpyemoro MOH PK.
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HAIIMOHAJIBHASI UHKEHEPHASI AKAJIEMUSA
PECIIYBJIMKU KA3AXCTAH

XPOHUKA, COBbITUSA, ®PAKTDI
Amnpeas 2019 r.
Oomee coopanne MekIyHAPOIHOI MHKEHEPHOH aKageMHUH

26 anpens 2019 rona B 1. MockBe Ha 0a3e Poccuiickoro rocyaapcTBEHHOTO YHUBEPCH-
teta umenn A.H. Kockiruna cocrosisioch o0iee coopanue MexayHapoIHOW WHKCHEPHOH
akazemuu. beui 3acinyman oruetHslid Joknan [Ipesunenra MexaynapogHoit u Poccuiickoit
nHxeHepHbIx akagemuit b.B. ['yceBa 00 utorax padorst MUA 1 PUA 3a 2018 ron. B cBoem
noxknazne b.B. I'yces ormerni, uro FOHECKO npusnana 2019 rox MexayHapoIHbIM TO0M
[eprnoauyeckoit TaOIMLBI XUMUYECKUX JIeMEeHTOB. [Ipu3HaBas OCHOBHBIM HalpaBICHUEM
Pa3BUTHS HAyKH XMMUIO, POCCUICKHE Y4eHbIE MpeaararoT Hu(QpoByl0 MOAETb XUMHYE-
ckux 31emenToB. [Ipemaraemasi Mojieib SIBJIIETCS 00BEMHOM MEPUOAMUYECKON MATPHUIICH
(OIIM) XMMHYECKUX DIIEMEHTOB. YUCHBIC YTBEPXKIAIOT, UTO, KPOME U3BECTHBIX, UIMEIOTCS
JIOTOJIHUTENBHO 162 XMMHYECKHUX DJIEMEHTA.

JlokJa1uuK OTMETHII, YTO Y yueHbIX — wieHoB MU A nmMeroTcst pa3paOoTKu MHHUTYPOHH
JUIS IPUMEHEHUs UX B aHepreTuke. Co3/1aHbl HOBbIE TEXHOJIOTHHU IS yTUIM3AMHA OpTaHU-
ku. B Tomckom otnenennn PUA nipoBozsiTcst paboThI IO BBIMTYCKY JTUTHEBBIX OaTapeil.

B cBszu ¢ OypubiM pa3ButueMm IT-rexHonoruii Obu1 mpoBeaeH nepBbiid lpesnanym
MUA B pexxume online ¢ momomsio MaTEpHETa, B KOTopoM y4yactBoBai [Ipesunent HUA
PK, akanemuk XKymarynos b.T.

Ha obmem cobpannu MUA ydacTBoBana Oosbiasi jeneranus oT TaliBaHbCKOTO OT-
nenenust MUA. C noknagom BwicTynwin npesujieHT OTAeNeHusl, MOYeTHbIH mpodeccop
TaliBaHbCKOTO YHUBEpCHTETA, FeHepalbHblid qupekTop ¢onna «llpemus Tany», akageMuk
Jbxann-UYyan YepH. OH ocTaHOBMIICS Ha MEpPONPUATHX, NMpoBeAeHHbIX OTaeneHueM 3a
MOCIeTHIE TOAbI K 0c000 OTMETHII, YTO UMHU yupexaeHa npemus Tang Prize ¢ mpu3oBsiM
¢donmom US § 1.33 million no yeTbipeM HanpaBICHUSIM: YCTOWYHBOE pa3BUTHE, OHO(papMa-
LIEBTHYECKasl HayKa, CHHOJIOTHsl, BEpXOBEHCTBO 3aKOHa.

KonkypcHass komuccusi TpelcTaBuia MPeJIOKEHUSI 10 BBIOOpaM JEHCTBUTENBHBIX
WIEHOB M WieHOB-KoppecnoHaeHToB MUA, npunsTsie Ha 3acenanuy CoBeTa Npe3nuIeHTOB
MMUA 25 ampens 2019 roga. [1o utoram romocosanus u3 PecryOnuku Kazaxcran nelictBu-
TEJIILHBIMU YJIEHAMU U30paHblL:

— [0 HAIIPaBJICHUIO NHPOPMAIOHHBIE CHCTEMBI, BBIYHCIUTEIbHAS U DIIEKTPOHHAS TeX-
HUKa, CBSI3b M TEJICKOMMYHHUKAINK - TemupoexoB H.M.
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— 110 HalpaBJICHUIO HeTera3oBbie TeXHOIOTUH - KanbiOaii A.A.,

YJICHAMU-KOPPECTIOHACHTaMH U30paHbl:

— TI0 HaNpaBJICHUIO XUMHUYECKHE TeXHOIorun - MyH ["A.

— I10 HAIIPaBJICHUIO CTPOUTENBCTBO - Tenraes b.b.

brutn 3acimyIanbl BHICTYIUIEHUS IPE3UJIEHTOB U MpeIcTaBuTeNIel NH)KEHEPHBIX aKajie-
muii pecriyonuk: Kazaxcran, benopyccusi, ¥Y30exucran, [ py3us, Apmenus u ap.

[MepBbiM BicTynmn Buiie-nipe3ueHT HUA PK Temup6exos H.M., koTopblii ipezacTa-
BUJI KpaTtkuit otuet nesitensHoct HUA PK 3a 2018 rox v mogpoOHO 0CTaHOBUIICS HA TIep-
CIIEKTHBAX pa3BUTHA HampasieHuil nedarensHoctd HUA PK.

VYuensie u nmxeHeps! — wienbl HUA PK cranu uaunmaropamu u pazpaboTaukamu 60-
nee yeM 1380 mpoekToB, u3 koTopbix Oonee 300 nMeroT mpukianHoe 3Hadenue. [loaqpoOHO
M3JI0KEHBI TOTOBBIE K BHEAPEHHIO MPOEKTH B 00JIACTH COXPAHEHUS! O370POBIICHHS OKPY-
JKAFOILEH cpeibl, KOMIUIEKCHBIE 0€30TXOIHbIE TEXHOJIOTHHU TepepaboTKU YTOIbHOHN 30JbI.

K nansabIM pazpaboTkam nposiBuiIa 00JIbIIoN nHTEpec MexIyHapoIHast aKkaIeMHs HayK
«1lenkoBsIit myTh» KHP.

Cornacno mana IlpaBurenscrBa Pecny6nmukn Cunramyp, 1eciTh MHHOBAI[MOHHBIX
npoexktoB HUA PK paccmatpurBatoTcs s peaau3aii.

IlepcriekTuBBI ajibHENIIEro pa3BuTUs HanpasieHuil nearensHoctd HUA PK nokassl-
BAIOT, YTO B chepe HAyYHO-TEXHUUECKOT0, NHHOBAIIMOHHOTO PAa3BUTHUS yUCHbBIC U WH)KEHE-
pet HUA PK BHOCST 3HaUUTENbHBIN BKJIA B pa3BUTHE YKOHOMUKHU CTPAHBI.

BeictynuBimii Ha cobpannun npesugent UA benopyccun Tanun JI.M ormerwi, urto
CO3/1al0TCsl YHUKAJIbHbIE HAHOTEXHOJIOT MU KUJIKUX KPUCTAJJIOB, TEXHOJIOTHS TOJIOTPAMM.

[MpencraBurens MuxenepHoit denepanun Y30eKucTaHa B CBOEM BBICTYIUIEHHH COO0-
LW, YTO peanu3yloTcs MpoekThl «Tepmes-cutu» B 2 Mip. eBpo U «TamkeHT-cuti» B 1
mipa. eBpo. Kpome storo, B HaBouckoii obiactu 3amymieHo crpoutenbetBo ADC. Ovenb
OBICTPBIMH TEMITaMH Pa3BUBAETCS B CTPaHEe WH)KEHEPHOE 00pa3oBaHHUeE.

IIpesunent UA I'pysun Ilpanramsunu U.B. ormernn, uto rpysunckuMm I[IpaButens-
CTBOM Ha (uHAHCHpOBaHHME HayKH OyneT BbiaeneHo 6% ot BBII, mostomy HeoOxomumo
CO3[aTh CHCTEMY YIPaBJICHHsI KaueCTBOM 00pa30BaHMs U HAayKd, paboTaTh HaJl yCHICHHEM
PO MHKEHEPHBIX KaapoB. B crpane «5 excellence» kiactepoB pa3BUBAIOTCS C y4acTHEM
yieHoB MA.

[Mpencenarens cekunu «Jlerkas npombiiieHHocTh» PUA Pazymees H.3. nundopmupo-
BaJI BCEX YYaCTHHKOB O TOM, 4TO 16-17 okts10pst 2019 1. Oynet npoxoants «Kocbrunckuii
dopym» 1 KypupyeT 310 Meponpusitue PUA.

Brictynun pykoBoautens [loBomxckoro otnenenus PUA, npuopureroM KOToporo siB-
JIieTCsl pa3BUTHE PAKETHO-KOCMUYECKOTO KilacTepa B «CaMapCcKoM LIEHTPE».

PyxoBonutens Omckoro otaenenust PUA TopOynos I1.11. 03Byuni HeoOxoauMocTh pas-
paboTku coBMecTHOH ¢ KazaxcraHoM mporpaMMsbl B CBSI3H C IPEACTOSIIEH BCTpedeH B HOS-
Ope npe3uneHtoB Poccuun u Kazaxcrana B Omcke.

B 3axmouenue 6110 npunsato [ocranosiaenue O6mero coopanus MexxayHapoaHou
HH/KEeHePHOIi aKkaJieMHUH.
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CBEAEHUSA OB ABTOPAX

npodeccop KasHY um. anp-Dapadu, unen Ipe-
3uauymMa U npencenaresns OTIeneHus BBIYHC-
JHUTENBHBIX ¥ HMH(MOPMAIMOHHBIX TEXHOJIOTHI
HUA PK

KaHAUuAaT 5KOHOMHUYCCKUX HAYK, CTapH_II/Iﬁ mnpe-
nmoaaBaTeiib Ka(l)e)_'[pbl «MCHCI[)KMGHT u 1mnpea-
MMPUHUMATCIILCTBOY. AnMaTuHCKUI YHUBCPCU-
TCT SHCPICTUKU U CBA3U.

Hay4yHBIH COTPYOHHMK, Jabopatopuu «TexHomo-
UM TepepaboTKU M XpaHEHHs KHBOTHOBOIYC-
CKOM TIPOJTYKITHIDY

JI.3.H., ipodeccop, wieH-koppecnonaeHT HUA
PK

TOO «Kazaxckuii HayuyHO-HCCIIETOBATEIHCKUN
MHCTUTYT NepepadaThIBatoel 1 MUILEBOH Mpo-
MBIIUICHHOCTHY. 3aB.j1aboparopueii « TexHoo-
THSL 36PHONPOAYKTOB M KOMOUKOPMOBY
nokrtopantT, TOO «Ka3zaxckuii HaydHO-HCCIIE-
JIOBATEJIbCKUI MHCTUTYT TepepadaThiBatoieil u
MUIIEBOI MPOMBIIIIEHHOCTH»

n.T.H., qupekrop ATOO «MHCTHTYT KOCMUYE-
CKOM TEXHUKHU U TEXHOJIOTHID»

PhD noxtopant, Kazaxckuii HannoHaIBHBIN
YHUBEPCUTET UMEHU aib- Dapadu

noxtop PhD, mouent xadenpst «CTpouTeTbHBII
nHxuHUpUHD). KI'YTHU um. 1. EcenoBa
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