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16 rapama, 16 HoAOpE, november, 16
ApHaiiel mEFapeUTEIM, CIENBEITYCK, Special issue
ADXHTeKTypa H CTPOHTENbCTBO, TeXHHKA H TeXHOIOTHH, COLHATRHO-TYMaHHTAPHEIe H 3KOHOMHYeCKHe HaVKH

Bac pexakTop-IIaBHBIA peIakTOop:

Ilakemes B.T.

TEXHHKA FEUIBIMIAPHIHEIH KAHAHIATEL KaybIMIACTBIPELIFAH Ipodeccop/ JOKTOp TEXHHYECKHK HAYK, aCCOLHHPOBAHHEIH npodeccop

Pegaknusa aarackl — PeJaRIIHOHHAA KOLIETHA

KybéanTaes H.H. 0ac  peJaxTOpOBIH  OpBIHOAcapel,  baTelc | 3aMECTHIEIb ITIABHOTO PEIAKIOPa, IPOPEKIOP 1O
KasakcTan HHHOBAlHATBIK-TEXHOIOTHATBIE | HAy4HOH padoTe H MEKIYHAPOIHBIM CBA3AM
VHHBEpPCHTETiHIH  FBUIBIMH  &yMBIC  xaHe | 3amagHo-KasaxcTaHCKOTO HHHOBALHOHHO-
XaTBEIKAPATBIK oOalinaHbIcTap KOHIHIETi | TEXHOIOTHYECKOr0 VHHEEPCHTETa, KAaHIHIAT
IIPOPEKTOP, aybIT IIapYalIbLIBIFRl | CETbCKOX03AHCTEEHHBIX HAyK,
FBLIBIMIAPBIHBIH KaHIHIATEl, | ACCOLHMHPOBAHHBIH Mpodeccop:
KayBIMIaCTRIPEIIFaH npodeccop;

Pricoeros T.3. TApHUX FHUIBIMIAPEIHBIH JoKTOpel, M. ©TeMicOE | ZOKTOp HCTOPHYECKHX HAVK, npodeccop

aTBIHIaFsl batelc KasakcTaH yHHEEPCHTSTiHIH
npodeccopsl;

3amanHo-Ka3axcTaHCKOTO YHHEEPCHTETa HMEHH
M.V TeMmucoBa:

Bossivos K.K. aYBLT IMapyAINELTRIFE] FRUIRIMIAPEIHEIH I0KTOPEL, | JOKTOP CENMbCKOX03AHCTBEHHBIX HayK,
Batelc Kasakctan HHHOBaIHATHIK- | Tpodeccop 3anagno-KasaxcTaHCKOTO
TEXHOIOTHATBIK YHHECPCHTCTIHIE MPOoQeccopsl: | HHHOBALHOHHO-TEXHOIOIHIECKOTO
YHHECPCHTETA;
INuaramaposa b.F. TAPHX  FRUIBIMIADBIHEIH  JOKTOPHL,  DBaThlc | JOKTOp  HCTOPHWECKHX — Hayk, mpodeccop
Kasakeran HHHOBALHAIBIK-TEXHOIOTHATBIE | 3anagHo-KasaxcTaHeKoro MHHOBAIHOHHO-

VHHBEPCHTETIHIH npodeccopsl;

TCXHOIOTHYICCKOI0 YHHECPCHTCTA,

Mamanosa C.A. bateic KasakcTtan HHHOBaUMATBIK- | IlepBpiii mpopexTop 3amazHo-KasaxcTaHCKOIO
TeXHONOTHANEIK,  YHHBEPCHTETiHIH  DBipiHOI | HHHOBAI[HOHHOTO TEXHOTOTHYECKOTO
mpopekTopsl M.a., OKy-amicTeMemik KYMBICTAp | VHHBEpPCHTETa,  NPOPEeKTOp 1O  y4edHO-
KEHIHIeTI IIPOPEKTOP, SKOHOMHKA | METOXHYECKOH paboTe, KaHIHIAT
FBLIBIMIAPBIHBIH KAHIHIAThI (P®D), | sxoHOMHueckux Hayk (P®), accolmMHpOBaHHBIH
KayVBIMIACTEIPBLITFaH podeccop; npodeccop:

Kemxweaxmer H. TAapHX FBUIBIMAAPBIHBIH  JOKTOPEL, [ apeaps | ZOKTOp  HCTOPHYSCKHX  HAYK,  HAyYHBIH

yuuBepenteTinig Fairbank Center for Chinese

corpynHHK-Ipoheccop LleHTpa KHTacBeAcHHA

Studies, Center Geographic Analyses | @spbenxra, Ilentpa reorpaduueckoro aHanmsa
OPTATBIFRIHEIH seprTevimi-nipodeccopsr, (AKIIL | Tapeapackoro — yHmBepeutera  (Kemdpmmx,
KeMmOpumx K.): CIIIA):

Kapa O. TApPHUX FBUIBIMIAPBIHBIH JOKTOpPEl, Muvmap CHHAH | ZOKTOp  HCTOpHUECKHX  HaykK, Ipodeccop
VHHEEPCHTETIHIH mmpodeccopsL, (Typrma, | Vemsepeureta Mmvap Cmman (Cramoym,
CTaMOyI K. ): Typrmsa);

Caobip M.B. (HTOTOTHA FBUIBIMIAPBIHEIH TOKTOPH, DBaTblc | IOKTOp (QHUIONOTHYECKHX Hayk, Ipodeccop
Kasakctan HHHOBAIlHATBIK-TEXHOTOTHATBIK | 3anmalHo-KasaxcTaHCKOTo HHHOBAIIHOHHO-
YHHECPCHTETIHIE mpodieccopsl; TeXHOIOTHYSCKOIO YHHBEPEHTETA,

Baxamesa C.M. [IeJarorHKa FBLTBIMIAPBIHEIH IOKTOpPBI, | ZOKTOp [ENAarorHYecKHX Hayk, mpodeccop,
mpodeccop, barsic KasakcraH HHHOBaUHATBIK- | Ipodeccop 3anagno-Kasaxcrasckoro

TEXHOTOTHATEIK, VHHEEPCHTETIHIH NPodeccopsl;

HHHOBAIHOHHO-TEXHOMNIOTHYCCRKOT O
VHHBECPCHICTA.

bypaxrta B.A. XMMHA  FBUIBIMIAPBIHBIH  JOKTOPBL,  DBaThic | JOKTOpP XHMHYECKHX Hayk, podeccop 3amamHo-
Kasakcran HHHOBAIIHATBIK-TEXHOIOTHATBIK, | KasaXxcTaHCKoro HHHOBAIIHOHHO-
YHHBEPCHTCTIHIH Ipodieccopsl; TEXHOTOTHUECKOIO YHHBEPCHIETA]

Tropur A.H. TeXHHKA FBUTBIMIAPBIHBIH TOKTOPEL, DBaTBIC | JOKTOp TEXHHUECKHX HAyk, mpodeccop 3amagHo-
Kasakctan HHHOBAIIHATBIK-TCXHOTOTHATBIK | Ka3aXcTaHCKOro HHHOBAIIHOHHO-
YHHBEPCHTETiHIH Ipodeccopsl: TEXHOTOTHYECKOI0 YHHBEPCHIETA;

Mymaes B.H. GHIOTOrHA FRUIBIMIADBIHBIE JOKIOpSL B.B. | moxTop dmmomormueckmx Hayk, IIpodeccop
ToponoBukoE aTelHAaFsl Kammak mMemiekeTTik | KamMmakcKoro rocyJapcTEEHHOTO VHHEESPCHTETA
VHHBepcHTeTiHIH mpodeccopsl, (Peceif, Jmuera | mvenn B.B. Topoxosuroea (Pocens, Dmmera);
K.):

Xamauror M.M. (HITOTOTHA FRLIBIMIAPBEIHBIH TOKTOPEL, Camapa | ZokTop (HIONTOTMYEcKHX Hayk, Ipodeccop
MEMIEKSTTIK #OI KaTblHacTapel | CamMapcKoro rocyJapcTBEHHOTO YHHBEPCHISTA
YHHBepcHTeTiHIH npodeccopsr, (Peceit, Camapa | mopomHoro xosaticrsa (Pocena, Camapa):
K.):

Cyxanosa H.®. SKOHOMHKA FBUIBIMIAPEIHEIH TOKTopsl, H.I. | morTop sxoHOMHYeckHX Hayk, H.I. mpodeccop

Baemtor atelHZarel — CapaToB MEMIEKETTIK
[SHSTHKA, OHOTEXHOIOTHA IXK2HE HIIKEHEPHA
YHHBEpCHTeTiHIH Ipodeccopsl, (Peceli, Caparos
K.):

CapaToBCKOro rocyJapcTBEHHOIO YHHESPCHTETA
TEHETHKH, OHOTEXHOIOTHH H HEKECHEPHH HMEHH
Baswunosa (Caparos, Poccns):
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Uymauenxo H.T'.

TeXHHKA FBUIBIMIApPHIHEIH HokTOpsl, Camapa
MEMIEKETTiK  TeXHHKATHIK  VHHBEPCHTETiHIH
npodeccopst, (Pecefi, Camapa K.);

JOKTOp  TeXHHYECKHX  HayK, mpodeccop
CamapeKoro rocyIapCTBEHHOIO TEXHHUECKOTO
vHHEBepcHTeTa (Poccua, Camapa):

Tuxomuposa E.H. OMOTTOTHA  FHLIBIMIAPBIHBIE OOKTOpsl, IO.A. | TokTop Omomormueckmx Hayk I0.A. Ipodeccop
[arapus aTBIHOAFEI Capatoe mMeMiIekeTTiK | CapaTOBCKOrO rOCYZApPCIBSHHOIO TEXHHYECKOIO
TeXHHKANBIK  YHHBEEPCHICTiHIH Ipodeccopsl, | VHHBepcuTeTa umMeHH [arapusa (Capatos,
(Peceit, CapaTos K.); Poccus);

Kypmanosa I'.K. S5KOHOMHKA FBLTBIMIApHIHBIH KAaHIHOATHl, BaThlc | KAaHIHIAT SKOHOMHYECKHX HAYEK,
Kasakctan HHHOBAIIHATEIK-TEXHOTOT HATBIK, | ACCOLHHPOBAHHBIH npodeccop 3amagHo-
YHHECPCHICTIHIH KayeIMIacTeIpELTFAH | KasaxcTaHckoro HHHOBalIHOHHO-
mpocheccopsl; TEXHOTOTHUECKOIO YHHBEPCHTETA]

Kun:xerosa P.C. [eJaroTHKA FRUIBIMIAPEIHBIH KaHAMIATHL, batelc | Kamomoar memarormgeckHx  HayK,  JOHEHT
Kasakctan HHHOBAlIHATEIK-T€XHOIOTHANEK | 3amagHo-KasaxeTaHCKOTo HHHOBAIIHOHHO-
VHHBEPCHTETIHIH KaybIMIACTBIPBLIFAH | TEXHOTOTHUECKOIO YHHBEPCHIETA.
mpodeccopsl.

2018 xerngaH OacTam merFaperIagel. JKBITEIHA 4 peT EBIFasL.
Kypran KazaxcTan PeclyOIHKAchIHEIH aklapaT KeHe KOMMYHHKAIINA MHHHCTPIIT Kemicimer 07.12.2017 x.
Tipkemin, Nel6782-JK Kyanik Oepinres.

2019 xe1mnaH GacTan KYPHAT 3MeKTPOHIE! (opMAaTTa IIEIFATEL.
HM3maetcq ¢ 2018 roga. BeIXoouT 4 pasa B rol.

CEBHIETENBTBO O PeTHCTPALIHHN H31aHud Ne16782-2K 01 07.12.2017 1. BeraaHo MUHHCTepCTEOM HH(DOPMAIIHH H KOMM YHHKAIHIT

PecniyOmuku KazaxcTas

C 2019 r. KypHaT H3JaeTcA B 3MeKTPOHHOM (hopMaTe
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bbK

«Odpa3oBaHNe H HAYKA — 3AJI0T YCIENHOT0 HHAYCTPHAIbHO-HHHOBAIIHOHHOTO PA3BHTHSA
B COBPEeMEHHBIX VCIOBHAX»: COOPHHK Te31ICOB MeXIYHAPOIHOI HayUHO-TIPAKTHUECKOIT
koHpepenmin. 16 HosOpsa 2023 roxa. Ypanbck. — Crensremyck «Bectank 3KITTV», 2023, — 81 c.

B cbopHiuk MaTepHalIoB BOILIH Te3HCHl YUACTHHKOB MeKIYVHAPOIHOI HAyUHO-TPAKTHUSCKOI
koH(pepenmin «OOpazoBaHHe U HAyKa — 3ajJ0r YCHENIHOTO HHIYCTPHAILHO-ITHHOBAIIHOHHOTO
Pa3BHTIHS B COBPEMEHHBIX YCIOBHAX», Mpotrenteii 16 HosOps 2023 roaa B Topoae Ypaabck Ha Oaze
3ananHo-KazaxcTanckoro HHHOBAIIIOHHO -TeXHOJIOTHIeCKOT0 VHHBepCHTeTa, kadeapel
«ApXHUTeKTypa I CTPOHTETILECTBOY.
COOpPHIIK COIEePIKUT T€3MCHI CTATHHU 10 CJIEIVIOIIIM HATIPABIEHISAM: apXHTeKTYpa I CTPOHTEIBCTRO,
TeXHHKa 1 TeXHOJIOTHI, COIHAILHO-TYMaHUTapHbIe U SKOHOMHUECKHE HaYKH.
II3naTepCTBO He HeceT OTBETCTBEHHOCTH 3a MaTepHallbl, OMyOamkoBaHHBIE B cOopHmke. Bce
MaTepHaikl MOJAHEl B ABTOPCKOI pelakIN U OTPakalT [MepCOHANBHYIO IMO3UINI YUacTHHKA
KOH(DepeHIIIL.

"biaiM KoHe FBLIBIM-KAa3Ipri :Kargaiaarsl Ta0bICTbBl HHAYCTPHAIBIK-HHHOBANHAIBIK
AaMYAbIH Kemimi'': XaaelKapadblK FEUIBIMH-IIPAKTHKAIBIK KOH(MEPEeHIHAHBIH TE3HCTep JKHHAFEHI.
2023 xeursl 16 Kapamta. Opain. - "BKIITY xabapmisicet” apHaiiel mbFapelasmMel, 2023. - 80 6.
Marepnangap :kuHarbiHa 2023 xpUTFB! 16 Kapamaga Opan KadackiHZa bateic KaszakcTan
HHHOBAIIATBIK-TeXHOJOTHATBIK  YHHBepCcHTeTIHIH, "CaymeT koHe Kypsulbic" KadenpackHBIH
OazaceiHna oTkeH "DUIIM JKeHe FBUIBIM — Ka3Ipri JKaFjaiilaFbl TaOBICTBl HHIYCTPHSIBIK-
HHHOBAIIIUIBIK ~ JaMYyIBIH  KeIIUIl'XaJbIKapadblK  FBUIBIMH-IIPAKTHKAABIK  KOH(epeHINICHIHA
KaTBICYIIBLIAP IBTH Te3HCTEP] KIPIL.

JKunakTa Keneci OarpiTTap OOIIBIHINIA MaKaJaHBIH Te3lcTepl Oap: cayieT kKeHe KYpEUIBIC, TeXHIKA
K9He TeXHOIOTHATAp, OIeyMeTTIK-TYMaHHTAPIIEIK KoHe IKOHOMUKAIBIK FEUTBIMIAP.

bacna jK1HaKTa xapHuaIaHFaH MaTepHasiap YIIH kayar 0epmeiinl. bapiarik MmaTepuaniap aBTOPIIBIK
penaknnanga OepuIreH ;kaHe KOH(epeHIaFa KaTEICYIIEIHEIH JKeKe YCTAHBEIMBIH KopceTel.

"Education and science are the Key to successful industrial and innovative development
in modern conditions": collection of abstracts of the mternational scientific and practical
conference. November 16, 2023. Uralsk. — Special issue "Bulletin of the WKITU", 2023. — 80 p.

The collection of materials includes abstracts of participants of the international scientific and
practical conference "Education and Science - the key to successful industrial and innovative
development in modern conditions", held on November 16, 2023 in the city of Uralsk on the basis of
the West Kazakhstan University of Innovation and Technology, Department of Architecture and
Construction.

The collection contains abstracts of articles in the following areas: architecture and
construction, engineering and technology, social, humanitarian and economic sciences.

The publisher is not responsible for the materials published in the collection. All materials are
submitted in the author's edition and reflect the personal position of the conference participant.

BKUTY, 2023
ISSN 2706-6266 TIPKEYV HOMIPI 16782-)K
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APXHTERTYPA H CTPOUTEJIBCTBO
VJIK 332.832.22

INPEJIBAPHTEJIBbHBIE HCC/IETOBAHMA IIPH PEKOHCTPYRITNH
ANJI0I'0 JOMA

Eapunmepa T.®., K.T.H., IOIIeHT
Mumenko E.C., 1.3.1., mpodeccop
Momnacteipes ILB., 1.T.H., ipodeccop, WieH-KOppecHoHIeHT PoccHiicKoil akaIeMII apXUTeKTYPI
H CTPOHTEIBHBIX HayK

TamOoBcKIIil rocyIapcTBeHHBII TeXHHUECKHIT VHIIBEPCHTET

Knwueeste crnoea: HaTypHBIE HCCIEJOBAHIA, JKIUION 10M, JeeKTHl KOHCTPYKIII, Hecyllue I
OTpakIaromrie KOHCTPYKINH, (OTO(IKCAIINS, PeKOHCTPYKIIHA.

Ilepen mpoBexeHHeM PeKOHCTPYKIIIMH 00CTeIOBaICS SKCIUTyaTHPYEMBIl OTaIlTHBaeMbIil
KILTOI ToM, pacmoioxeHHEBIN B T. KoTorcke TamboBckoit o0mactu. IIpoekt pa3pabotan B 1914 .
71 TPOKHBAaHHA pabOTHHKOB TpamooOpasyromero mpemanpusrins — IlopoxoBoro 3aBona;
CTPOUTENTBCTBO Beloch B 1915-1918 rT. [1]. 3manme 3-X 3TaxHOe BBICOTOI 12,3 M (BBICOTA 3Taka —
4 M), B I1aHe TIPAMOYTOIBHOMN opMbr 74,14x15,6 M, ¢ UepAakoM H HEXKILTBIM MOIBATIOM (paHee
noBal OBIT KII0il). Bxoaer B 31aHIIe 0003HaUeHEB! BEICTYNAIONIIIMI 00beMaMH 3-X IOIBe37I0B C
JIeCTHHYHBIMH KIeTKaMH. Ha momankax JeCTHHUHBIX MapIiell OKHA 3aJ0KeHBl KHPIIHYOM H
MeIIKIMH OToKaMH Ha 4/5 BEICOTEI OKHa.

Pucynok 1 — FOxHEII daca KILIoro 1oMa

OkHa moJBala 3aT0XKeHBl KHPINUOM, BEHTIIANNSA oOecleunBaeTcs OTCYTCTBHEM HeCKOIBKHX
KIpIHUell B KaXXJI0M OKOHHOM IpoeMe. [{oKoIb KHPIHYHEIIL, BEICTYIAKONINIL, OIITYKATYPEeHHBIII.
Hapysxable cTeHs!l TommuHON 770 MM B TpH KHPITHYA BBIIIOIHEHB! U3 KPAaCHOTO TIHHSAHOTO KHPIIHYA
Ha II3BeCTKOBOM PacTBOpe C MePeBI3KOIl: OIMH THIUKOBBII 1 OJIHH JIOKKOBBIH P (0IHOPSIHAS ILTH
LIeNIHaA IepeBsizka). OCHOBHBIE HecyIlle KOHCTPYKIHH —BHYTPeHHHE IIONepeyHble H NIPOJOJIbHEIE
KHPIIYHEIE CTEeHBI TOMMUHOI 640 MM B 2,5 KHpHITUa, 0 HApYKHBIE CTeHBI. KOHCTPYKTHBHAA cXeMa
3/IaHHSA — C TepeKPeCcTHBIM (IUTH CMeNIaHHBIM) PaclosioxKeHIleM Hecymux cTeH. IlepekpwiTis —
MOHOIINTHBIE JKele300eToHHbIe. [lepeMBIUKI KIPIIYHEIE, TYIKOBBIE, HAJ OKHAMH HA JIECTHHUHBIX
KJIeTKaX BepXHero 3Taka — KIPIHYHEIe, apouHsle. [leperopoaku tommuHoil 120 MM 13 IBYX pPSAIOB
TOCOK, OIITYKaTyPeHHBIX IO JIpaHN.

Kpsrra ¢ GparaMayspami, CKaTHasA, ¢ HECYIIIMI HACTOHHBIMH CTPOIILTaMH 13 Opyca 60x250 mm,
KOHBKOBEIM TIporoHoM m3 Opyca 150x150 mm, pemontipoBatace B 2015 r. [2]. Kpous u3
MpOQIINPOBAHHOTO ONHHKOBAHHOTO JHCTa Mo oOpemerke 120x30 MM ¢ IOJIKPOBETBHOI
a"TukoHTeHcaTHOIl mieHkoil IOTAKOH. Ha kpeiniie 0 THOCKaTHEBIE IPIMOYTOJIBHEBIE CITYXOBBIe OKHA
C JKaTIO3UIHOI pemreTkoil (MepBOHAYATBHO — IBYXCKATHBIE CIYXOBBIE OKHA) M KHPIIHUHBIE
OIITYKAaTypeHHBIE MAXTHI BEHTILTALINH (HaX0IATCA B YIOBIETBOPHTEIBHOM COCTOAHNN ). COXpaHEeHEI

BATEIC KASAKCTAH MHHOBAITHAIBIK -TEXHOJIOT HALIK YHHUBEPCUTETIHIH XABAPIITBICEL
BECTHIK 3AIMTATHO-KASAXCTAHCKOI O MHHOBAITHMOHHO-TEXHOJ/IOT MYECKOI O YHHMBEPCHTETA
BULLETIN OF WEST KAZAKHSTAN INNOVATIVE TECHNOLOGICAL UNIVERSITY

7



FBLITBIMH AVPHAJ - HAVYHBIH VPHAJ - SCIENTIFIC JOURNAL - FhIIbIMH A YPHAI - HAVYHbIH AVPHAT - SCIENTIFIC JOURNAL

TIeuHbIe TPYORI oToTuTeHHA. [loKpEITHE OpaHIMay3pPOB, KOJITaKOB BHITSKHBIX IAXT H TIEYHBIX TPYO —
113 OLIMHKOBAHHOII KpOBeIbHOII cTami. YepaauHoe mepeKpEITHe BEITIOTHEHO I3 MIHepaIoBaTHBIX
it II30BEHT.

31aHne KOPHIOPHOTO THIA. B KOpHmop Ha KakI0M 3Ta)ke MOJKHO ITOMACTh M3 THOO0TO MOIbe3a
31aHmA. B Topliax KopHaIopa pacronoKeHO 110 OJHOMY OKHY U OOIIIHe CaHy3.Ibl ¢ IBYMs OkHaMil. B
3gaHnu 61 KoMHaTa ¢ BeIcOTOI moTonka — 3,45 — 3,50 m ¢ ogHmM okHOM. OCMOTp HeCcyIIHX I
OTPaKIAIONINX KOHCTPYKUHII BBIABII MHOTOUNCIEHHBIE Ae(eKThl: TpPelIHHBl IITYKaTYpPKH C
OOILIHPHBEIMH YUAaCTKaMH OTKOJIOB B IIOKOJIE 3/IaHHA; OTCYTCTBHE OTMOCTKH; pa3pyIIeHIlie HapyKHOTO
C0sl KJIaJKH Ha pAle yJacTKOB HECYIIHX CTeH M IMoJ OKHAaMH; pa3pylleHle 3allHITHOIO CJI0A
apMaTyphl MepeKphITHS | 3Taxka B MecTe ero NPHMBIKAHIS K HecyIleil cTeHe ¢ oOHa)keHHeM U
KOppo3uell apMaTyphl; IPOIOIbHEIE 30HBI OTCIOHH U pa3pylleHHs ITYKaTypKH Ha IOToJIKe l-ro
3Ta)ka B MeCTaX ero IPHMBIKAHHA K HeCYIIHM cTeHaM: IISTHa OT BEICOXIIell BIaru H IUIeCEeHH Ha
IIOTOJIKE B KOPIAOpe.

[Tomer B 00mem kopugope OeTOHHBIE, B YIOBIETBOPHTEIFHOM COCTOSHHIN, B KOMHATaX TMOJIEI
pa3IHUHOTO THIIA.

B 3manun TpH TeCTHHIBI, Ha I0XKHOM Qacajge — TJIaBHasg. JIeCTHIMUHBIE IUIOMIAIKH H MapimH —
MOHOIINTHEBIE jKele300eTOHHBIe, MMEITCS pa3pyIIeHHsd HIDKHeNl YacTH JECTHHYHBIX Maprrei I

CTYIIeHell.
B camysne 2-ro sTaka Ha CTeHaX H IIOTOJIKe OOJBINaf IUIOMIagh BEITOPEBIISH INTYKaTypKH
BCJIe/ICTBHE BO3TOPaHHS 3JIeKTPOIIPOBOIKIL. O6crenopanne 31aHNA II0Ka3allo

HEYIOBIETBOPHTEILHOE COCTOSHIE Psifia KOHCTPYKIIHIL, MMOKPBITHIL, 37MeKTPOceTell I KaHaTI3allIL.
OueBngHa HeoOXOINMOCTH JIOTIOTHHTEIBHOTO OOCTeIOBaHNA H BBEIPAOOTKH Ha HX OCHOBE
peKOMEeHIalil 10 TMPOBEeIeHHIO PEeKOHCTPYKIINH 3JaHHs [UIS HeIONVIIeHHS pa3pyIIeHHs ero
OTIeNBHEIX YacTell M  COOTBeTCTBHA IPHHATEIX pelleHHIl CaHHTapHO-THITeHHYeCKIIM,
MIPOTHBOIOKAPHBIM H IPYTTIM TpeOOBAHIIAM.

CHoHcok JHTepaTyPhI:

1. IcTopus ropoja [ D7eKTPOHHBIIT pecypc]. - Pexum JIOCTYTIA:
http://kotovsk.pro/gorod/istoriya (nata oopamennsa: 09.11.2023).
2. [TepeceneHne U3 BeTXOT0 KIIbs B KoToBCKe — OBITE 111 He OBITH? [ DIEKTPOHHEIT pecypc] —

Pesxium goctyma: http://www.old. vestitambov.ru/?7new 1d=41840 (mata obpamerns: 09.11.2023).
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OHOEHKA MMYMOBOIO PEXRHMA HA IIPHMAI'HCTPAJIBHBIX TI'OPOJCKHX
TEPPUTOPHAX C YYETOM ILTAHIPOBOYHBIX PEINIEHHI 3ACTPOIKI

AntoHoB A.Il., 1.T.H., mpodeccop
IIyTuaneBa A.A. TOITEHT

TamOOBCKIIiT rOCYIapCTBEHHBII TEXHHYECKHTT YHHBEPCHTET

Knrwueessre cnoea: TOpoacKas 3acTPOIKA, TPAHCIIOPTHEIE MarHCTPaI, ITyMOBOH PeKHM 3aCTPOIKII,
ITYMO3aIIITHEIE MEPOIPIATI.

OHIMH 13 OCHOBHBEIX HCTOUHHKOB IIIYMOBOTO 3arps3HeHNs T0PO/ICKOIT 3aCTPOIIKH SBISIOTCA
TPaHCIOPTHBIE MarucTpamn. OmHnM w3 (GakTopoB, BIHAMINX HAa (POPMIIPOBaHIE IIYMOBOTO
pexnMa IMpPHMAarucTpalbHBIX TEPPUTOPHIl, SBASeTCA IUIAHHPOBOUHOE pellleHHe 3acTPOIKIL
3amrymiIeHne MPOUCXOJNUT B pe3ylnbTaTe HEMOCPeICTBEHHOTO MPHXOJa Ha TepPHTOPHIO 3aCTPOIKH
TIPSMOTO 3BYKA OT TPAHCIIOPTHOI MarucTpaIl U 00pa30BaHHsA OTPAKEHHOIT COCTABIIAIONIEI ITyMa B
pe3ynsTaTe MHOTOKPATHBIX OTPaskeHMII 3BYKa OT IIOBepPXHOCTeIl 31aHUIl H OT JPYTHIX HAXO IAIIIXCS
Ha Teppuropnn 00sekToB [1]. IIpAMoil 3BYK MpoHHKaeT BIIIyOB 3aCTPOIIKH Uepe3 MPOCBETHl MeKIY
3IaHHSAMH Ha OTHOCHTeIbHO HeQomiblmme paccTosHHs. [l pacuéTa mpsSMOTo 3BYKa HMeHTCs
IOCTaTOUHO HaAEKHBEIE MeTOINKH, H3I0KeHHEIle B HOPMATHBHON U CIIPABOUHOI IHTepaType.
OTpakeHHBII 1 AudparnpyeMslii (OTmOaeMblil IPEMSATCTRIS) IITYM MOJKET MPOHHKATh B 3aCTPOIKY
Ha 3HAUNTelIbHBIE PACCTOSHIA, a X pacueT MpeCTaBIseT Oollee CIOKHYIO U TPYIOEMKYIO 3a/1auy.
VMeHBEIINTE HeOIarompuATHOe BO3IelICTBHE ILIyMa IPH I'PaJOCTPOHTETIREHOM IIPOEKTHPOBAHILT
BO3MOKHO 3a c4eT OOOCHOBAaHHOIO C aKyCTHUEeCKOH TOUKH 3peHHs BHIOOpa ILIaHHPOBOUHOI
CTPYKTYPHI 3aCTpPOIIKH, KOTOpas BIIAeT Ha IIPOIecCH PaclpoCTpaHeHHS B Hell IPAMOTO 3BYKa OT
MarucTpaieil i Ha hopMIpoBaHIEe OTPaKeHHOTO ITyMa.

B ciyuae mano3TakHOI HIH CBOOOIHOIT 3aCTPOIKH MPSIMOIT I OTpaKeHHBIT TPAaHCHOPTHEIN ITyM
IIPOHHUKAeT Ha 3HAUNTEIbHBIE PACCTOSHISA B TIyOb 3aCTPONKH. Takoil THUII 3aCTPONKI He MOJMKET
MIPENATCTBOBATE PAaCIPOCTPAHEHHIO IIyMa 0e3 CIIelHaTbBHEIX IIYMO3alTHTHEIX COOPYKEeHHII.

C akycTHuecKoll TOUKH 3peHHs ONTHMAIbHEIM BapHaHTOM fIBIfeTcs IepHMeTpaibHas 3acTpolika,
HaIpHMep, KOTla MHOIO3TaKHbIe 3/1aHIA 3alUIIA0T BHYTPeHHee IPOCTPAaHCTBO MHKPOPAIIOHOB OT
TPAHCIIOPTHOTO IIyMa (CM. pHCYHOK a). IleprmeTpanpHas 3acTpoiika uacTo 00pa3yeT JBOPOBOE
IIPOCTPAHCTBA W3 TPYINEl JIOMOB 3aMKHYTOTO HIH YAacTHYHO pAcKpEITOTO Tuma. B cioyuae
ONTHMATBHOIO IPOEKTHPOBAHHA B 3TH [JIBOPOBBIE IIPOCTPAHCTBA He TMONagaeT BHENIHHII
TPAHCIOPTHEII IIyMa, OJHAKO, 3TH IPOCTPAHCTBA MOTYT 3HAUNTENBHO YCILUTHBAaThL BHYTPeHHIE
IIyMa, HaIlpIMep OT AeTCKHX CIOPTHBHEIX IvTomaaok. Ha miaHnpoBke pHCyHKa 0) He onTHMaIbBHOS
pellleHHe MepHMeTpaTbHOIl 3aCTPOIKI: 31aHHA BIOIh JOPOTH HMEKT MAaIyK ATHHY U OojblIie
IIPOCBETHl MeXIy HUMH. Uepe3 3TH MPOCBETH TPAHCIOPTHBII ITyM OyIeT HomajaaTh B INIyOHHY
3aCTPOITKI H YXYIIIaTh aKyCTHUECKY 00CTaHOBKY.

[TomoOHas cutyais Hadm01aeTCs MPH CTPOUHOIT 3aCTpoiike, KOTda 3[aHIS TOPLIAMH BEIXOIST Ha
TPaHCIOPTHEIE MarucTpami. B 3Tom ciaydae Bce dacaisl 1 KOMHATEI 30aHHI OyIyT IOABepraThCs
ITYMOBOMY BO3JeIICTBHIO 3a HCKIIOUeHHe MaTbHHX OT JOpPOTH TOpPHOB. [THTEHCHBHOCTE 3TOTO
BO3/elICTBHS He OUeHb BEICOKA 3a CueT IPHX0]a 3BYKOBBIX BOJIH IOJ 3HAUHTEIBHBEIMH YITIaMH K
ocHOBHBEIM (hacanam 3maHmil. C aKycTHYeCKOI TOUKH 3pEeHHsA TaKykK IUIaHHPOBKY HeNlb3s CUHTATh
yaauHoil. B cioyuae cTpouHoil 3acTpoiike MapalielbHO I0poraM (PHCYHOK T) aKycTHUecKas
CHTVAIIHSA BHYTPH 3aCTPOIKH 3HAUHTETRHO O0ee KoMdopTHAS.

Bo Bcex BapmaHTax TOPOJICKOIN 3acTpPOIKH HMEKTCA 3[daHHA, (acagsl KOTOPBIX BBEIXOIAT Ha
MarucTpaiaH C BEICOKOII TPAaHCIOPTHOII H ITYMOBOII Harpy3koil. DTH 34aHIsA MOTYT HIpaTk POk
ITYMO3aIIHTHBIX 3KpaHoB. [Ipn mpoekTHpoBaHNH TaKHX 3/1aHHII I HOBOTO CTPOHUTEIbCTBA WM IPH
PEeKOHCTPYKUHH [0JKHBI NPHMEHATBECSA CTPOHTETBHO-aKyCTHUECKHEe MEepPOIPHATHSA MO CO3IaHIA
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CHHCOK JIHTepaTyphl:
1.

IIIyoun I1.JI., Autonoe A.Il, Jlemenes B.IL

CIIEHAa/IEHBIX

OmeHka BIHAHIA OTpPaKeHHOIH 3BYKOBOIT

SHEPIHH Ha ITYMOBOIT PeyXKIM KIUIO 3acTpoiikn // JKumimaoe cTpourenscTBo. 2018. Ne 8. C. 18-21.
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OCOBEHHOCTH ©®OPMHPOBAHI C OBPEMEHHOIT HH®PACTPYKTVYPLI KAK
IIVTH YCIIEHNTHOH ITOAI'OTOBRKHU CIIEITHA/INCTOB APXHTEKTYPHBIX
HAIIPABJIEHHIT

Kosxcooaesa C.T., x.apx., ooyerin
bapranodacoe A.b., npenooaeamens
Omypoea A.A., cmapuiuii npenooasaimens

Kerprezckuii 'ocygapctBennsrnil Texanuecknil YEuBepcuteT nM. 11. PaszzakoBa

Karuesste crosa: odpazopaniie, (GopMHIpOBaHIle, MOJAePHII3AIIIL, COBpeMeHHas HHPPaCcTPYKTypa,
apXHTeKTypa, IPaJl0oCTPOHTEIbCTBO, QH3allH, pecTaBpallllOHHAA 1eATeIbHOCTD.

[ToarotoBka KagpoB B 00IacTH apXHTeKTYphl, [H3aiiHa, TpagoCTPOHTENbCTBA U
PECTABPAILIIOHHON IeATeTbHOCTH (Jalee — apXHTEKTYpHO-IH3aliHepckoe o0Opa3oBaHme) Ha
CETOIHAIHUI leHb SBIAeTCA NPHOPHTETHOIN cdepoil M ompelerseT OCHOBY KaapoBOTO I
HHHOBAIIHOHHOTO  Pa3BHTHA  ApXUTeKTYPHO-CTPOHTEIRHOII M  IPOH3BOACTBEHHON  OTpacin
Keipreiscrana. @opMipoBaHie KYIbTYPHO-3THYECKHX KOMIETEHIINIT I PO (heCCHOHATBHBIX 3HAHMIIT
B IeATelbHOCTH II0 palHOHAIH3AINH 00pa3oBaTelbHBIX TIporpaMM TpedyeT MpHBIeUeHNA
BEICOKOKBATH(HUIIIPOBAHHEIX KaJIpPOB H OIBITHRIX MexaroroB. OpHako mporecc (GopMIPOBAHNA
TIYHOCTH U CIEIHATICTa TIPON3BOINTCA B cpelle 00yUeHHs, KOTOPBIM ABIAgeTcs yieOHOe 3aBelIeHIe.
Boratelil ONBIT 1 BRICOKAsA KBamndHKaIs mpodeccopcko-IpenoIaBaTeIbcKoro cocTaBa He BCeria
OBIBaeT ONIpPaBIAHHOIL, ecON MaTepHalbHO-TEXHHUecKas Oa3a H yclIoBHA oOydeHHIS He
COOTBETCTBYIOT CETOIHSAIIHNM TPeOOBaHIISM.

IcTopusa mpoHCXOKIeHHS [peBHeiimell mpodeccHn apXHUTeKTopa KOPHAMH YXOIHUT B J[peBHIOW
['pemto, /IpeBunii Ernmer u ctpansl /[peBHero Boctoka. [Ipoxoas MHOTOBEKOBYH HCTOPHIO I
3Tambl Pa3BUTHS CHEIHaILHOCTH, 00pa30BaTelbHEIN IIpollecCc MO MOATOTOBKE ApPXHTEKTOPOB C
KaKJIBIM Pa30M BOIIIOIIOHIPOBATI, HaUITHAA OT 301JecTBa KaK HapOJIHOe HCKYCCTBO H 3aKaHUIBasd
CErOJHSAIIHIM YPOBHEM IPOeKTHO-IH3allHepCKOIl JesTelpbHOCTH. OOHAKO YyKe B MOCIeIYIOIIHX
CTOJNIETHSAX H IUIOTH JO0 COBPEMEHHOTO BpPeMeHH O COAepiKaHHH 00pa30BaHIsS MOKHO CYAHTEH IO
KIacCHYeCKOMY TPVIAY PHMCKOTO apxXuTekropa Butpyeus «/lecaiTh KHHT 00 apXHTEKType».
ApxuTeKTypHOe o00pa3zoBaHIe BKIHOUATO He TOIBKO 3HaHIS B 001acTH cTpoilMaTepHaloR,
CTPOUTEIBHOTO Jela, KOHCTPYKUIIT 30aHHIIl, HO U CBeJeHUA U3 FeOMeTpPHI, aCTPOHOMHII, ICTOPIHII,
tdmrocodun [1, 54]. Dmoxa Bo3pokIeHia BHeCIa CBOH KOPPEKTHBEI B HCTOPHIO apXHTEKTYPHOTO
obOpazoBanus, HanpuMmep 17— 18 BB. B Htamun, @paHiim 1 3aTeM B psale IPYTHX TOCYIapcTB
EBpomnel OBIMII OTKPEITHEI aKaJeMHH H3AMIHEIX ICKYCCTB, B KOTOPBIX HAapAIy € XYZOKHIKAMIL
CKVIIBIITOPaMI TOTOBIIIHCE apXuTekTops! [2, 210]. B cepemre 19 Beka Bo @panmmi, ['epmanm,
Poccun n apyrux cTpaHaxX HNOSBHINCH BEICIINE TeXHHUYeCKHe ITKOIBI, B TOM UICIe HHXKeHepHO-
CTPOUTEBHBIE, B KOTOPBIX CTalIH TOTOBHTh HHKEHEPOB apXHTEKTYPHOTO MPOQIIIA. ITO MPHBEIO K
pazzereHno mpodeccHn apXHTeKTopa Ha [IBe:! apXHTeKTOpa-XVAOXKHHKAa [UIS COOpPYKeHHS
MOHYMEHTAIBHEIX 3aHHIl I HHKeHepa-apXHTeKTopa 11 IIOCTPONKH YTIINTAPHEIX 34aHnil [2, 46].
3a BCIO HCTOPHIO CYIIECTBOBAHHA apXHTEeKTypHOro oOpa3oBaHIiss B KbeIpreiscTaHe Takke MOKHO
BEIJIeTTHTH HECKOJIBKO 3TAIlloOB, OCHOBOII KOTOpOIl OBINa pycckas apxutekTypHas mkoma. C 1958 1o
1992 roma QopmupoBaHNe KBIPTBI3CKHX apXHTEKTOPOB OBIIO MO PYKOBOJCTBOM CIEIHATHCTOB,
crienualbHO IlepeexaBIuX 13 Poccun. Ve ¢ 1992 roxa npenonaBaTelnbCcKHIl COCTAB IIOTHOCTBIO
OBIT TTOATOTOBTEH KBIPTEI3CKHIMH VUEHBIMH I TeIaroraMi, I Ha CeTOIHSIIHUIT JIeHb KBIPTBI3CKas
apXHTEeKTypHAas IIKOJa BeJeT CBOK 00pa30BaTeNBHYIO JeATeTEHOCTh B HHCTUTYTE apXHTEKTYPHI I
mmzaiiHa npu  KBIPTEI3CKOM TocyZapcTBeHHOM TeXHHYecKOM yHHBepcuTeTe 1m.I1.Pa33akora.
CeronHs 3T0 yKe caMas MOMy/IApPHasA apXHTEeKTYpPHO-IH3alHepCKas BhICIIAA IIK0JAa KbIprbIzckoi
PecmyOnmuKm, OCVIIECTBIAIONMIAA CTpAaTerHueckKHe 3aJaul 10 MOJATOTOBKE apXHTEKTOPOB,
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HHKEHEPOB-TIPOEKTHPOBIIIKOB, TpadIIecKNX IH3ailHEPOB, IN3aiTHEPOB KOCTHOMa H MOIEIbepOB
IUISL IeTKOI TIPOMBIIIITIEHHOCTIL.

3a moceaHee BpeMs MOJIX0J K 00pa3oBaHHIO B chepe apXUTeKTYPHI TpedyeT n3menenns. C BekoM
BBEICOKHX HH(OPMAITNOHHBIX TEXHOJOTHI TIPHIIIA 3M0Xa KOMIIBIOTEPHOTO MOJeTHPOBaHHSA, TIe
pyuHOIl Tpya 3aMeHIUIH Ha AaBTOMATH3HpPOBaHHEBIL. [Tobammzamis 3aTpoHylIa Bce cdeps
npodecCHOHATBHON JeATeNbHOCTH. YT00BI cOopMHPOBAaTE KaueCTBEHHEBI 00pa3oBaTeIBHBII
[IOJXO0/1, COOTBETCTBYIOMIIII peamisiM CeTOIHAIIHETO IHS CTalI0 HeoOXOIIMO HCKAaTh HOBBIE METOIB!
Il HHHOBAIIHOHHEIE TIO/IXO/IEL.

IT3yuass cHctemy o00pa3oBaTeTBHOTO TIpollecca M pa3pabaTeiBag COBPEMEHHYIO KOHIIETIIIITO
apXUTEeKTYPHO-H3ailHepcKoro 00pa3oBaHis OBIT MPOH3BeIeH OIPOC CTYIEHTOB, IIpelogaBaTeeil,
paGoTomarenell u poauTenell 1o IpoOleMe Kak cpexa BiIuAeT Ha (OpPMIpPOBaHIe
BEICOKOKBATH(UIINPOBAHHOTO  CIENHANNCTa. Pe3yapTaThl  HCCIEOBAaHHSA  MOKa3aldl, uYTo
HeoOX0ITMO MepeXoIHTEH Ha COBPeMEeHHYIO MO/IeTh, MOJIEPHIIZHPOBATE 00pa30BaTeIbHEIII IpoIlece
I CO3[IaBaTh YCIOBIA HHHOBAIMOHHOI HHPPACTPYKTYPHI.

B cBs31u ¢ 3THM B HHCTHTYTe apXuTeKTypsl n am3aitHa KI'TVY mm.I1.Pa33zakoBa Ovl1 pa3zpaboTaH u
MIpeITOIKEH TUIaH MOJEPHI3AlNN (Ha MpHMepe 5-ro 3Taxa), I Bce MOMeIIeHHs, HaXOIAIecs Ha
3TOM 3Take TePBBIM JITAllOM OBIIH OTPEMOHTHPOBAHEI, a TAKKe IO MpPeUTOKEHHON KOHIIETIIIHIT
COBpeMeHHOIT yueOHOIl cpelbl B HECKOJIBKHX MOMENIEHHSX BBINIONHEH [i3aiiH MpoeKT M Ha
CEeTOJHAIIHHI IeHb YK€ BHeJIPEeH, HampuMep: [IHHOBAIIMOHHBIN IIPOEKTHO-HCCIEI0BATEIbCKHII
nentp (Puc.1); bubmmotexka n unraneaeri 3amx AJ] (Puc.2); Koudepenn-zax Al (Puc.3);
Bricrarounas ranepes ITAJ] (Puc.4); VuebHble ayIHTOPHH I MacTePCKIE.

dawaron 1AL (momropus-| 97
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Pucynox.1.ITHHOBaIIMOHHBII TIPOEKTHO-HCCIe0BaTeIbCKHIT IIEHTP Pucynok 2.bubmnoreka u
UHTAIBHBII (IPOEKT 1 peasiialiis)

Pucynoxk 3. Kondepenmn-zan AL, (mpoekT u peamﬁamm) PIIIC}?HOK 4. BeicTaBouHas raiepes

TIAJT

Ha ocHoBaHIII po/ieTaHHOT pabOTET 1 aHATI3a MOJKHO C/1e]1aTh BBIBOJI, UTO 715 IOBBINIEHIIS YPOBHA
00pa30BaTETBHOTO TpOIecca, KOMIETEHINMIT HAYUHO-MPENOJABATETbCKOTO COCTaBa, a Takke
DOCTIGKEHN 3 QeKTHBHOCTH  (OPMHPOBAHHA  BBICOKOKBATH(HIINPOBAHHEIX  CIEIHATIICTOB
HeoOX0IMMO BHEIPSATH HHHOBAIIHOHHBIE TEXHOJIOTHH H IpekIe BCEr0 CO3IaBaTh COBPEMEHHYIO
MaTepHaIbHO-IIPOCTPAHCTBEHHYIO Cpey 00yUeHIIs.
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1. Hkonnukor A. B. ®@ymkmmda, dopma, obpas B apxurektype/ A. B. HkonHmkoB. — M.:
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2. 2. bapxun, b.I'. MeTtonuka apxutekrypHoro npoekrupoeanns / b. I'. bapxuna. — M.: Ctpoiin3aar,
1982. — 224 c.

3. Tepexora I'.JI. ®unocodus apxurektypsl/ I'.J. Tepexora - Tam6oB : I131-Bo Tam0. roc. TexH. yH-
Ta, 2007. — 104 c. — 200 3x3. — ISBN 978-5-8265-0617-2.
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TEXHOJIOTHS 1 CBOIICTBA CTEHOBOII KEPAMUKH HA OCHOBE
JECCOBHIHBIX CYTIHHKOB C IPUMEHEHHEM
MEXAHOAKTHUBHNPOBAHHBIX KOMIIO3HITHOHHBIX TOBABOK

HapukoB K.A., K.T.H., acc. mpogeccop
Tackaamer A.T.. MarucTp TexH. HayKk
Temep:xkanoBa A.b., maructp

3anmaaHo - KazaxcTaHCKOT0 HHHOBALNOHHO - TEXHOJIOTHYECKOTO YHHBEPCHTET
ERpazniickuil HalmHoHaIbHEII yHHBepcuTeT nM. JLH. I'ymiiera

Knrwueeste cnoea: KepaMuKa, MeXaHOAKTHBAIA, KOMIIO3HIIHOHHBIX 100aBOK, Ko3dduimeHt
JYBCTBHTEIBHOCTIL, JI0MEHHEII TPaHyIHPOBAHHEIII IUTAK.

CrIpbeBoil 6a3011 1719 IPOM3BO/ICTBA CTEHOBOI KepaMmuki B Pecnydrmnke Kazaxcran cayxat
MECTOPOK/IEHIIS CYTIHHKOB, KOTOPEIE HMEIOTCA MOUTH BO BeeX 00macTax. [IMeHHO Ha 3TH CBIPBEBEIE
pecypcEl OpPHEeHTHPOBAHEI CYIIeCTBYIONIIEe KIPIITYHbIE 3aBOIEI.

B HacTosIiee BpeMs 0THHM 13 OCTPBIX IPOOIeM MPOM3BOICTBA KePaMHIeCKOTO KIPITHYA ABIIAIOTCA
DombIas pecypco- H YHePTOeMKOCTh, I HII3KIe MMPOUYHOCTHLIE IIOKa3aTelll TOTOBBIX H3emmil. [13-3a
HeCTAOHMIBHOCTH XHUMHUECKOTO COCTaBa CYTIIHHKOB IIPH O0KHITe 3TN He MTOTHOCTBIO IIPOTEKAIOT
TIPOIIECCH MHHEPAIo- H CTPYKTYPOOOpa30BaHIs Iaike MPH BBICOKHX TeMmepaTypax oOxkmra (T=
1000...1050 °C).

B pe3yipraTe TONIHBHO-3HEpreTHUYECKHE pPeCypchl TPaTATCA Ha BBIIYCK HeKaueCTBEHHBIX
IIPOIVKIIMIL, &, YTOOBI MOKPHITH 3TH 3aTPaThl, IIPOMBIILIEHHHKI BEIHYKISHBI TIOIHNMATh IIeHBl Ha
TOTOBYIO TIPOIYKIIHEO HH3KOTO KauecTBa. B CBSA3M ¢ 3THM clleyeT HCKaTh JIpyrie IYTH pellleHHs
IPOOIEeMBI - M3BICKAHHA HOBBIX HCTOYHHKOB CBIPhA CHOCOOCTBYIOIINX CO3MaHHED apMHPOBaHHOI
KapKacHOIl CTPYKTYPHl H IOBBIIIEHHK AKTHBHOCTH B3alMOJEIICTBIS KOMIIOHEHTOB CMeCH IIpH
YCIIOBHI CHIDKEHIS TeMIIepaTyphl CIIeKaHHA.

B kadecTBe CBIpBEBBIX MaTepHalIOB I CO3JaHHA MEXaHOAKTHBHPOBAHHOII KOMIIO3HITHOHHOII
I00aBKH  ICTIONB30BAIN  CAedyIONIe MaTepHadbl: TPaHYIHPOBAHHBIN  JOMEHHBII  MIIaK
Kaparaunmiackoro 3aBoaa AO «Ancerop Murtrar Temuptay» r. TemupTay, IpeIcTaBIIAIOIIIIT COOOIT
3ePHUCTHII MaTepuan ceporo usera. Moayins kpynHocTi 3.9 - 4,1.

[panymoMeTpHUecKHil COCTAB NITaKa XapaKTePH3YETCS COOTHONIEHHSAMH (BpaKIIHil MOKA3aHHOIl B
tabn. 1. XuMmmueckmil cocTaB MUIaka MpeIompeenseT BHI BBIAEIAIONIENcAd W3 paciUlaBa
KpHCTaIIYeckoil (pa3el i BT Ha CBOIICTBA MOIyUaeMOT0 MaTepHana.

B xauecTBe OCHOBHOTO CBIpbA I IIPOH3BOACTBA CTEHOBOI KepaMHKH HCIIOIb30BaIach
JIeCCOBHIHBII CYTTIHOK YaraHCcKoTo MecTOpoKIeHHs 3anaaHo - KazaxcTaHckoil 00macTi.
JleccoBuHBII CYTTTHHOK YaraHCKOTO MeCTOPOKISHHSA COIepXKUT 10 12% MOHTMOPHILUIOHHTOBOTO
KOMIIOHEHTa, HaXO[AIMIerocs B (opMe CMENIaHHOCTIOIHBIX 00pa30BaHHIl C THIPOCTIOION I
KAOJIHHHUTOM.

Pentrenodazopeni anamnz (P®A) mpopomuica Ha mndpaxromerpe JPOH-3 mpu CuK u Co -
3TyueHIaX. YyBCTBHTEIBHOCTE METOIOB cocTaBmdeT 1-2 %. IlmeHTHdIKAINA peHTreHOTpaMM
OCYIIIeCTBISIACE TI0 CIIPABOUHBIM JaHHBIM [2].

Tabmuua | - I'paHynoMeTpHuecKIil cOCTaB MeTaLTyprHueckoro nuaka

Jumametp oTBepcTHil cuta, MM | 2,5 1,25 0,63 0,315 0,14 gliliee
OcTtatox Ha cute, % 14-17 35-37 26-30 14-17 2-5 2-4
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OOxkur oOpasmoB ky0oB (5x5x5cMm) m Oamouek (4x4x16CM) TPOH3BOMILIH B CHEIHAIBHO
CKOHCTPVHPOBAHHOIT 3JIeKTPHUecKoil Meun ¢ KapONIoKpeMHHEBEIMI HarpeBaTeamil. HampsokeHne
PETYTIPOBATOCE C TIOMOIIBI0 aBTOTpaHC(hopMaTopoB. TeMmmepaTypa B MeUH KOHTPOIHPOBATACH C
IIOMOIIBIO ITAaTITHOBRIX TepMOIap, KOTOPbIe IOAKIHYaINCh K MIJUTHBOJIBTMETPaM.

OOKHT HATYPHBIX H3JAedHl MPOH3BOMILIN B CHeNHalTbHON IMeun. B KadecTBe HarpeBaTelneil
HCIIOIb30BaHEI KAPOHUIOKPEMHIEBEIE CTEPIKHIL.

3agadeill HCClIeIOBaHIA ABIAETCA ONTHMI3AIllA KepaMHUeCKHIX MacC Ha OCHOBE JIeCCOBIIHEBIX
CYI'THHKOB C TIpHMeHeHHeM MeXaHOAKTHBHPOBAHHBIX KOMIIO3HUIIHOHHBEIX J00aBOK C YUeTOM
TeMIlepaTyPHBIX YCIOBHH U CTPYKTYPHBIX H3MEHEeHHH KepaMIIdecKoro deperka.
DKCIepHMeHTaIbHO YCTAHOBIIeHAa 3aBHCHMOCTE CTelleHH VIIOTHEHISA H CHIPIOBOIl MPOYHOCTH
KepaMHYeCKIX KOMITO3HIIII OT JaBJIeHNd npeccoBaHns. /{11 oOecneueHNns HeoOXOANMOII CTEIeHII
VIUIOTHEHIS W CBIPIIOBOIl MPOYHOCTH W3JeNHil 0e3 CYIIeCTBEHHOI e(opManin CTPYKTYPHBIX
371eMeHTOB IIpeccoBaHle JOJDKHO OCYIIecTBILeTcs IIpH AaBileHnn 15-20 MIla.

DKCIepHMEHTaTRPHO YCTaHOBJIEHBI ONTHMAlIbHBIE 3HAuUeHHs (OPMOBOYHOI BIaKHOCTH. B
paccMaTpHBAaeMbIX CBIPBEBBIX KOMIIO3HIINOHHBEIX cOCTaBaX (OPMOBOUHAS BIAKHOCTH TODKHA
cocTaBnATh 8-10%, mpu KOTOPOM Macca He TIOABepraeTcs OTPHIIATETLHOMY BIHSIHINEO HeIOCTAaTKA 1
1130BITKa BIIATIL.

Ha cramin TepMooOpaboTKH B HecIeIyeMoll KepaMITdecKoil KOMIIO3HIIHH YCTAHOBIEHBI H3MeHEeHH S
TaKHX CBOIICTB Kak, MPOYHOCTH TPH CKATHH H H3THOe, BOJOMOTIIONIEHIe 00pa3lloB B HHTepBale
TeMmepaTyp oOxmra 800 — 1100°C. IIpm 3ToM BBISBIEHBI CJIOKHBIE 3aBICHMOCTH YKa3aHHBIX
CBOIICTB IO CHCTEMe «TeMIepaTypa — COCTaB — CBOIICTBAY.
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IIPOM3BOJICTBE CTPOHTEIRHEIX MaTepHalIoB I n3denuil. OxXpaHa OKpyXKarlllell cpe/Ibl: 0T4eT OIBITa:
skcmpecc — uHd. - M.: BHHITSCM, 1988. - Bem.2. - C. 8-10.

2. bypaaxoe I'.C. IIpon3BOACTBO CTEHORBOII KepaMIIKH Ha OCHOBe HII3KOKaUeCTBEHHBIX CYTTIHHKOB U
TIPOMBIIIIEHHEIX 0TX010B npeanpustuit PoctoBckoit obnactu / I.C. bypaaxoe. B.I1 [Tempoe, MA.
Kabamoea // TIp-cTb cTpout.MaTepuaios. Cep. 11. Ilcmo1p30BaHNe 0TX0I0B, IOMYTHEIX MIPOIYKTOB
B IIPOH3BO/ICTBE CTPONTENBHBIX MaTepHalIoB U n3ennii. OXpaHa okpyxarolleil cpenel. OTed. ONBIT:
skcmpecc-nHdopm. — M.: BHIIIT3CM, 1988. - Bem.2. - C. 1-12.
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4. Nunopannonusni nat. 22039 PK. Cnocod H3roToBIeHHs CTpONTENbHOTO Kipiuda / Mowmaee
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V]IK 620.197

SAIIIITA APMATYPHOII CTAJIN KEJIE30BETOHHBIX
N3IEJIAN 1 KOHCTPYKIIUI OT KOPPO3HNN

JIlykmanoB I'.H., MarucTp TeXHHUYeCKHX HayK
TackanmeB A.T., MarucTp TeXHHUECKIX HayK
AmanoBa b.H., cTapmmii npenoaaBarenis

3amagHo - KazaxcTaHCKHIIT HHHOBAIIHOHHO - TEXHOIOTHUEeCKHIT YHHBEPCHTET

Knwueeste croea: apmvatypa, KOPpO3Ns, aHTHKOPPO3HMOHHOE TIOKPBITHE, JKelTe300eTOHHBIe
KOHCTPYKIIHI.

B pesynpTaTe 3KCIUTYaTaIM 3IaHHII H COOPYKEHHII, H3TOTOBIEHHBIX N3 JKele300eTOHHBIX
H3IeMIIiT I KOHCTPYKIINIT, IPONCXOIST HapyIIeHHs X [1eJIOCTHOCTH B BliJle 00pa30BaHMIl paKOBIH,
CKOJIOB, TPEUIIH, pa3pylIeHHe 3alliTHOTO OeTOHHOTO CIOS MPH PACTSDKEHHH apMaTyphl, UTO
TIPHBOINT K KOPPO3UH JKeTe300eTOHHBIX KOHCTPYKINIT [1].

Koppo3nus cHimkaeT 3KCILTyaTallIOHHEIE CBOIICTBA CTPOMTENBHBIX KOHCTPYKIHIL, YXVyIIIaeT HX
HECVIIYIO CIIOCOOHOCTE, YMeHbIaeT pad0oTOCIIOCOOHOCTE 1 IONTOBEYHOCTR 3IaHUIT I COOPYKeHNI],
UTO MPHBOINT K JOMOTHHTETLHBEIM BOCCTAHOBHTETHHBIM CTPONTEILHBEIM paboTaM, HeOOXOIIIIMBIX
I8 YAyUIIeHHs GYHKINOHATLHEIX XapaKTEPHCTHK STHX KOHCTPYKIIHIT B 3TaHISX I COOPYKEHHIX
[2].

Tpemrser B OeTOHe, CIOCOOCTBYIOT HETaTHBHOMY BIHSHIIO arpeccHBHOIl BHeITHeil cpelbl Ha
IIOBEPXHOCTH apMaTyphl, CIIOCOOCTBYIOT BOHHKHOBEHHIO 1 Pa3BUTHIO KOPPO3HH B apMaType B 30He
TPEIlHH.

[Tocme H3yUeHHS CYHIECTBYIONINX CIIOCOOOB 3alIITHI OT KOPPO3MH apMaTypHOIl CcTamH, ObLIH
TIPOBeJIeHBl HAYUHO — MPaKTHUECKIe HCCAeI0OBaHIs, B pe3yIbTaTe KOTOPHIX OBIT COCTABIEH COCTaB
IIOPOLIKOBOTO aHTHKOPPO3HOHHOTO MOKPBITHA:

- IOPOIIKOBas 3MOKCH IHas Kpacka Mapku DK-201 (50 - 70 %);

- TIOPOIIKOBEII HHTHOHTOP Koppo3un MeTawior Mapkin BHX-JI-20 (0.1 - 0,6%);

- moandenntencyashnuaa mapku I[IOC-JI (30 - 50%) [6].

TexHOIOTHA NPHTOTOBIEHHA IOPOIIKOBOTO AHTHKOPPO3HOHHOTO MOKPBITHA 3aKIIYaeTcs B
COBMeEIIIeHHH KOMIIOHEHTOB H NPHIaHHH HM OTHOPOJHOCTH, TaK KaK KOJIHYECTBO IIOPOIIKOBOTO
HHTHOUTOpa Koppozun Mapku BHX-JI-20 HIUTOXHO Mao MO CPABHEHHIO C IPYTHMI KOMIOHEHTAMHI
IpearaeMoil KoMImo3umnm [3].

CoBMeleHe KOMIIOHEHTOB Pa3pabOTaHHOTO HAaMH AHTHKOPPO3HOHHOTO MOKPEITHS MPOH3BOIAT,
IIepeMellnBaeM HX B IIAPOBOII HIH CTePKHEBOIH MeNbHHIE, KyJa 3arpy;KalT OJHOBPEMEHHO BCe
KOMIIOHEHTHI [4].

B pe3yibTare mpoBeeHHBIX HCHBITAHIII OBIZIO BEIOPAHO ONTHMAIbLHOE BpeMs, HeoOXOIMoe s
MOJTyUeHHA OQHOPOHOI cMecH B mpenenax 10-15 muuyt. Ilpn Takom pexiiMe MepeMenTHBaHIA
OBITO TOCTUTHYTO paBHOMepPHOe pacipelelieHIle HHTHONTOPa Mo BceMy 00beMy KpacKi [S].
[IpuroToRIeHHOE MOPOIIKOBOE AHTHKOPPO3HMOHHOE IOKPEITHE OBLIO HAHECEHO Ha CTEP:KHEBYIO
apMaTypy B 3JeKTpocTaTndeckoM moe [6]. TIpi 3ToM 9acTk MOpPOIIIKa, He MPICTABIIas K apMarype,
BO3BpallaeTcsi B 3IeKTPOJHYI0 KOpPOHKY. COOTBeTCTBEHHO OTXOJBI IIPON3BOJICTBA, a TOUHee
JOPOTOCTOANIETO MOPOIIKOBOTO MPOIYKTa, OTCYICTBYIOT.

[TapameTpsl U peKUMBI 3TeKTPOCTATHUECKOI0 HANbLIeHHI IMPHTOTOBIEHHOTO aHTHKOPPO3HOHHOTO
MTOKPHITHSA:

- MOIIIHOCTH 371eKTPOIHOIT KopoHKH 50 kBT;

- PacxoJ1 MOpPoIIKa s MoKpsITHs 80 - 100 r/M°;

- TomnHa ToKpeITHA 250 - 300 MKM;

- TeMIepaTypa HaHeceHns Mokpertid 20 = 5°C;

- BpeMsI (pOPMIIPOBAHIS TOKPHITHS 5 - 10 MITHYT.
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Apmarypa, 3amIHIlleHHas I[peularaeMblM aHTHKOPPO3HOHHBIM IIOKPBITHEM, HaXOIHJIack B
YCTOITUNBOM ITacCHBHOM cocTosfHIN. Crmaj moTeHIaaa ObIT OUeHb MeTIeHHBIM, I 3a 10 MUHYT He
JoCTHIIA Jaxke 3HaueHHil nmoTeHuunana E=+100 mMB. D10 cBHIeTeIbCTBYeT O XOpOIIeil 3alIHTHOIL
CIIOCOOHOCTH ITpejUTaraeMoro aHTHKOPPO3HOHHOTO OKPHITIHA.

Takmm oOpaszom, HccleIOBaHNS IIOKa3adl, 4YTO IIPH BBeJIeHHH B II3BeCTHEIE IIOPOIIKOBEIE
AHTHKOPPO3HOHHBIE TIOKPHITHA NomindeHueHcyabdaa Mapka [IOC-JI, B HeOoIpIIIOM KOIIIIECTBE
IIOBEIIIARTCS 3aIlHTHAS CIOCOOHOCTE MOKPBITHA.
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APXHTERTYPHO-XYIORECTBEHHOE ®OPMHPOBAHHE H ObJIINK I'.VPA/IbCKA
Kenxnna 7K.C., MariucTp HCKyCcCTBOBeIUeCKHX HayK
3ananHo-KazaxcTaHCKHII HHHOBAINIOHHO-TEXHOIOTHYECKUII YHIBEPCHTET

Knrouegsie cnoea: nctopudeckas 3acTpoiika, 3aKOHOMePHOCTH (dopmoobOpa3oBaHisa, ooOpas
3/1aHMsA, 00K TOPoIa, TPAIHIINH H HallpaBIeHHs TPaI0CTPONTEILCTRA.

B HacrosAmee BpeMs B CBA3H C POCTOM COBPEMEHHOIO HHIYCTPHATBHOIO H JKHIHITHOTO
CTPOUTENBCTBA, TI0DamI3aImell U B TO JKe BpeMsS HEeIOCTATKOM CpeJICTB Ha pecTaBpaIllio
MaMATHHKOB apXHTEKTYphI, TOPOAa TepsSioT He TOJIBKO HCTOPHUECKIl OOMHK, HO 9acTO I CBOIO
HHIUBHIYaJIbHOCTE.

AKTIHBHOe CTPONTelIbHOE BHeJpeHle B Cpely TOpo/ia MPHUBOINT K H3MeHeHHIO eT0 apXUTeKTYPHOTO
obmmka. A BMecTe ¢ TeM VXOHIST B HeOBITHE TPaaHIINM, MHPOOIIyIIeHHe >moxu. Hapsany c
VHHKATBHBIMH HCTOPHYECKHMH JIOKYMEHTaMH, K COXKAJeHHI0, O0e3BO3BPaTHO HCUe3alT
apXHUTeKTypHBIe IpoeKTEl. MHOrHe MaMATHHKI apXUTeKTypPEl yTpadeHEl.

Ha ceroausamHmiil 1eHb mpo0iieMa coXpaHeHIs HCTOPHYIECKOTO 00IMKa HCTOPHYECKOI JaCTH OCTPO
CTOHT BO MHOTHX IIPOBHHIHAIBHBIX TOpoAaXx. DTHM U 0OBICHSIeTCS aKTyalbHOCTh H3VUEeHHS
na"HOTO Bompoca. OcobeHHO 1a Ypaascka.

ApxuTekTypa fABISeTCA IEHHBIM pPecypcoM TpakIaHCKOTO o00pa30BaHHSA M apXHTeKTYPHO -
XYZI0KeCTBEHHOTO BocuTaHsa. OHa MokKeT OBITh CTHMYIOM UIS H3YUEeHIIS IpeIMeTOB TBOPUECKOIT
HaIlPaBI€HHOCTH H YCIIEITHO HCII0Ib30BaThCA B ApXUTEKTYPHO-A3allHEPCKOM IPOSKTHPOBAHIII.
ApxuTeKTypHOe (opMIIpoBaHHe H XYIOXKEeCTBEHHBII 0OMHK TI. Ypamdbcka pazHooOpasHBII U
IIpUBIeKATeIbHEIIL

['opox mMeeT claBHYH H JpeBHIOI HcTopHio. [locnenHme OTKpBITHA apXeoIoroB MO3BOMILIH
YCTAaHOBHTh HOBVIO, 0oOllee TOUHYIO JaTy oOOpa30BaHHS TOPOJCKHX IIOCEIeHHil Ha MecTe
coBpeMeHHoro Ypambcka. 210 - XIII Bek, mepnon cymecTBoBaHHA 30710Toil Opapl, B paMKax
KOTOporo u OplI0 00pa30oBaHO TEpBOE OCEIIOe IOCeleHHe, ObIBIIee JOIroe BpeMs
aIMHUHHCTPAaTHBHO-IIOIHTHUECKIIM, TOPTOBO-PeMeCIeHHEIM 1 BOEHHEIM [IeHTPOM OJIHOTO U3 YIyCOB
3onoToit Opasl. ['opox 0w pazpymier B XV Beke, IOC/Ie pachajia KOUEBBIX HMIIEPHIL
BozposkieHne ropoaa Hauanock B koHne X VI — Hauame X VII BB., kor1a Ha Oeperax

Suka MOSBUMICE BOJBHBIE TOCETEHIBI U Oerjible MoAH, 00pa30BaBIIHE SHIIKOE KA3auecTBO.
HaumnnaeTcs ka3zauuil 3Tan B HCTOpHI Y paibcka. KpecTeaHCKasA BoIlHA IO MPeIBOIHTEILCTBOM E.
[TyraueBa ocTaBIIIa CBOII cllel B HCTOPHUH Y palbCKa.

CoBpeMeHHEI 00K YpankcKa Ha ceToIHs GopMHPYIOT 127 MaMATHIKOB apXUTEKTYPEI I HCTOPHIL
Boapmias uacTe U3 HIX — 3T0 31aHus. 13 3Toro0 unicia 22 naMsATHHKA HaX0ISTCS B TOCCOOCTBEHHOCTI,
89 — B wacTHOI1, 15 00BEKTOB — 3TO KyIbTOBBIE 3/1aHIA. Kak OTMETIUTH B HHCIEKIINH, 64 MaMSITHHKA
ApXHTEKTYPBI U HCTOPHH W3 YaCTHOI COOCTBEHHOCTH 3aHATHI KOMMEPUYECKHMH CTPYKTYPaMI, TO
eCTh, B CTAPHHHBIX 3/IaHHAX PAcCIIOIaTaloTcs ceiluac TOProBble JOMa, MarasiHsl, Kade 1 Om3Hec —
LEHTPHI. 25 3TaHHI-TaMATHHKOB apXHTEKTYPEI — 3TO JKILION (hOHI.

371aHNA B HOBOIl YacTH ropoja HMEeHT Te JKe CTIUTHCTHYeCKHe 0COOSeHHOCTIH, YTO U HCTOPHYeCKas
3acTpoiika. Tem camMpIM, Kak OBI, MOJIepXKHBasg ICTOPHUECKHII OOMHK U COXpaHSS CBOIO
HHINBHIYaIbHOCTh. HeGoMBIIOro YIOTHOTO TOPO/IKa ¢ KIacCHUeCKOIT apXUTeKTypoit [7].

COHcoK THTEPATYPBI:
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V]IK 622.357.5
KPEMHHCTAZ OIIA/I-KPHCTOBAJJIITOBAZA IIOPOJA. IIEPCIIERTHBBI

Ensunmepa T.®., K. T. H., JIOLIeHT
TackaameB A.T., maricTp TexH. HayK

TamOoBcKIIil rocyIapcTBeHHbII TeXHIUECKHIl YHIBEPCHTET
3ananHo-Ka3axcTaHCKHIT HHHOBAIIOHHO-TEXHOJIOTHYECKHI] YHUBEPCHTET

Knmwuesste cnoea: CTpouUTeNbHBIE MaTepHaIbl, KpPeMHHCTas ONAI-KPHCTOOATHTOBasd IOpoja,
TEPMOJIUT.

[TepcieKTHBHEIM HalpaBlIeHHeM B CTPOHTeNBHOIl OTpaciaH $BIAeTCS HCIIONL30BaHIIe
KPEMHICTEIX OMalI-KPHCTOOATNTOBEIX MTOPOI, TAKHX KaK THATOMUTEI, TPEMebl I OTOKIL
B HacToslee BpeMsi KpeMHIICTBIE IOpPOJILI MPHMEHSIOT IS MPOH3BOJCTBA aJCOpPOeHTOBR,
ocymmTeneil ra30B, HAMOTHITEIS MEIUIIITHCKUX IIPeNapaToR, IIacTMAacc, OYMAari, pe3MHEl, a TAKKe
11 QIUTETPOBAHIIS MaTePHATIOB.
B kauecTBe OCHOBHOTO CHIPBES ISl NPOM3BOJICTBA CTEHOBBIX KepaMHYeCKHX H3JelHil, COTIacHO
[OCT 530-2012 «Kupnmmu u KaMeHb Kepammdeckne, OOIIe TeXHHYECKHe YCIOBHA»,
paccMaTpHBAIOTCS TJIHHHICTBIE TOPOIBI, IPOMBIIIIEHHBIE OTXOIbI YIIed00BUl, yIiIeoOoramnieHns,
30711, IITAMBT U JIP., H KPeMHIICTEIE TIOPOIET — TPeTesl H TIaTOMITEL.
K oman-kpHucTo0aqnTOBEIM MPHHATO OTHOCHTH IOPOJBEI, B COCTaB KOTOPBIX, Kak OCHOBHOII
KOMIIOHEHT, BXOIUT KpeMHe3eM B BIJIe Oomalla, KPIcTo0aInTa I HX IPOMEKYTOUHBIX pa3HOCTel.
Omok — 60:Tee IIOTHBIE HOPOIbL, X CpeIHA: ILIOTHOCTE cocTapigeT 1,1—1,6 /em’. Omoku B rpyImme
KPeMHHCTHIX TIOpPOJ IMeT HanOolblllee paclipocTpaHeHHe. B OCHOBY KiIaccH(pHKaIHI OIOK
MOJIOKeHBl  HX  TeHeTHUecKHe, CIPYKTYpHO-TleTporpaduueckiie TIPH3HAKH H  XHMIKO-
MHHEpaTOTHYECKHI cocTaB. DBrigendloTca OKpeMHelble OIOKH, «HOpPMalbHbIe», IJIHHICTHIE,
KapOOHATHEIe, 3allecOUeHHbIe H IPyTHe IHTOJI0THUecKIe pa3HocTH [1, 2].
[TepcrieKTHBHEIM SBISETCS HCIIOIB30BaHIIE OMIOKIH U IIPOM3BO/ICTBA TEPMOIIITA, IPHMeHSIOIEr0Cs
B KauecTBe 3allOJHHTENA JUIA IIPOI3BOJCTBA ’Kele300eTOHHBIX W3Ielii 1 acharbToOeToHa,
0CcOOeHHOTO B TeX pailoHaX, TJe OTCYTCTBYeT MPOI3BOACTBO TPAIHIIHOHHEIX 3aIl0THUTEIE]!.
IHcxoaHBIM MaTepHanoM A HOJIydeHH TepMOIHTa MpeuUlaraeTcs HCII0Ib30BaHHe OMOK 3amagHo-
KazaxcTtanckoit o61acTi, 6oratoil 3THM CEIpbeM, 0cOOeHHO B paiioHe cTaum [IirmoBo. IInmoBckoe
MeCTOpOzKIeHIle OIOK paclonoxkeHo B 1,7 — 2,8 KM K Oro-BOCTOKY 0T cTaHumu Illumogo.
['eomoropa3BenouHble padOTHI OBUIH TIPOBEEHBl Y PadbCKON MOHCKOBO-pa3BelOYHOIl mapTHell
(ITPII) Tpecta «YpansckHedTeraszpaspeaka» B 1960—1963 1T. c 1enbio odecreueHNs aKTHBHBIMHU
MHHepPaJIbHBIMII JOOaBKaMHU 1711 padOTEI B OyayIIeM eMeHTHOTO 3aBoaa. B 1964 r. Ypansckoii ITPII
0 peKoMeHIannn ['ocyaapcTBeHHOIT KOMIICCHI TI0 3amacaM MoJe3HsX nckomaeMbiX (I'K3) CCCP
IIPpOBeIeHEl JIOMOJIHHTeNbHbIe TeXHOJIOTHYecKHe MHCIBITAaHHA ONOK C Ielbl0 OIpejlelieHHd
TMPUTOTHOCTH HX UL TIPOH3BOJICTBA CYIb(AaTOCTONKIX MYIIIOJAHOBEIX MOPTIAHIIIEMEHTOB N
HICCIIeIOBAHIS [I/Is CO/IePIKaHIA B OTIOKaX MOHTMOPIULTIOHHTA [3].
[Tone3nHas Toma — TOHKOCIOHCTEIE IOPHCTBIE ONIOKH CBETIO-CePOro H Ceporo LBeTa ChI3PAHCKOTO
spyca HIDKHero maneoreHa. [lo 3akmwouennaMm HHCTUTYTOB «HITHIIemenT» 1 «HOKrumporieMeHT»
ook I[HITOBCKOTO MECTOPOIKIeHHS MPHTOIHE B KauecTBe AKTHBHOII MHHepalbHOIl 100aBKH K
kiHKepy (15%) mrd mpom3BojacTBa TMOPTIAHIIEMEHTa, IYIIIOTaHOBOTO MOPTIAHIIEMeHTa I
CyIB(aTOCTONKOTO MYIIIOTaHOBOTO MOPTIaHAIIeMeHTa [3].
3amacer omok IllnmoBckoro Mectopoxknenus Ovutn yreepxaeHsl [K3 CCCP B chaepyrommx
KOJIHYEeCTBaX, 10 KaTeropHsaM (B TeIC. T) A — 4223, B — 6545 u C1— 9651 [4].
B 1975-1977 rr. Vpamnsckoii [IPII mpoBeneHB oIleHOUHBIe pabOTHI C IEIbI0 OIpeleleHHs
IIPHTO/IHOCTH OMOK JUTA MOIYYIeHIA TePMOIHTOB, HCIIOIb3yeMbIX B KauecTBe JIETKHX 3al0THHTEIeH
B OETOHBI I B JOPOKHOM CTPOHTEILCTBe. [IpoBeeHHBIe HCCIEIOBAHIS MMOKA3ali, UTO OIOKH C
HIRBKHNM cofepskadieM (20-40%) amopdHOIl KpeMHEKHCIOTH HENPHTOJHBI IS IMPOH3BOJICTBA
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TE€PMOJINTA, a OTIOKH, COCTOSAIIIE, B OCHOBHOM, I3 OTlajla ¢ MOHILKEHHBIM COIep;KaHHeM TIIHHICTOTO
CBHIPBS, MPUTOIHEI I MHOJyYeHHs TepMOITa, B YACTHOCTH, A HCIOIB30BaHHA B JIOPOKHOM
CTPOUTEIBCTBE — IIPH YKIaJKe HIDKHeTO 104 ocHoBaHu fgopor III n IV kateropmii.

CrnemyeT OTMETHTB, UTO JUIA M3yUeHHA IPH MPOBEISHHH HCCIeI0BaHHil OB BBIOPAHBI OMOKH C
HIZKOIl MeXaHH4JecKOoll MpouHOCTE. OIHAKO, HA HAIl B3IJIAM, IpeINouTeHle IPH HCCIeI0BaHHH
cleayeT OTJaTh OKPEMHEHHBIM Pa3HOCTAM OIOK, KOTOpPbI€ 3aCIy:KHBAIOT CIIEIIHAIbHOIO H3YUeHHA.
Jlo monydeHHs pe3yIbTaTOB BOIPOC IEePCIEeKTHBHOCTH W He IepCHeKTHBHOCTH OIOK A
IIPOH3BO/ICTBA TEPMOJINTA ClIelyeT CUHTaTh OTKPHITEIM [3]. YcTanoBmeHo, uto [IIHMOBCKHE OMOKH
TIoCIIe TePMHYECKOI 00pabOTKH BO BpaIIarOIIIXCS ITedax CIIocoOHH! 1aBath mebens mapku M600 u
BEIIIe [3], KOTOPEII MpHMeHsieTcd B CTPOHTENbCTBE IS CO3JaHNs OeTOHHBIX I jKelle300eTOHHBIX
koHCTpyKuuil. [[ledenpr M600 nMeeT XapaKTepPHCTIIKI: KPYITHOCTE — 5—20 MM; MOPO30CTOIIKOCTE —
F150 (150 muIKI0B); MPOYHOCTE Ha CiKaTHe — He MeHee 600 KTc/CM?: IDIOTHOCTE — 1600—1700 xr/M7°;
BOJZIONOTI0MmeHHe — 1—2%; HM3HOCOCTONKOCTh (HmcTupaeMocTs) — 0,3-0.9 r/cM’; mopHCTOCTh — He
Oonee 7,5%.

II3yueHne xadecTBa OINOK Ha IpeaMeT HX MPHTOJHOCTH I IIPOH3BOACTBA TepMOIINTA,
HCIIONIB3VIONIETOCS B KAauecTBe KPYIHOTO 3alolHHUTENS 718 TPOU3BOACTBA OETOHOB, BeChMa
akTyanpHO. [IpH morydeHHH MOT0KHUTEIbHBIX Pe3yIbTaTOB MIOSBHTCS BO3MOKHOCTD JTHKBHIHPOBATh
IUTH CYIIECTBEHHO CHI3UTH JepUIUT 3amoiHHTeleil 0eTOHOB, B TOM UIICIe, UIS JOPOMKHOTO
CTpouTenkCcTBa. [THHITHAaTOpaMH TOTYYeHIT HCKYCCTBEHHOTO MarepHaza MOTYT OBITh HayJHO-
IICCIIe/IOBaTeIbCKIIe H CTPONTENbHBIE OPTaHN3ali o01acTi [3].
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MHOI'O® YVHKIIHOHAJIbHBII KY.IbTYPHO-PA3BJIEKATEJ/IbHBII
TEMATHYECKHII ITAPK B TOPOJICKOII CPEJIE

Eapunmepa T.®., K.T.H., JOIIeHT
Tepemenko E.A., MarucTpasT

TamOOBCKIIiT roCyIapCTBEHHBII TEXHHUECKHIT YHHBEPCHTET

Knmwuesste cnoea: MHOTO(DYVHKIIIOHATBHEII IIapK, IIapK pa3BlIedeHHIl, TeMaTHYecKHI Iapk,
TOpPOJICKO€ IPOCTPAHCTBO, PeKPeallllOHHBII KOMILIIEKC.

B mHacTos1mIee BpeMs MapKH pa3BleueHHIl pacIpocTpaHeHH 110 BceMy Mupy. [13BecTHO, uTO
MOCeNIaeMoCTh mapikckoro JlucHelineHna coctaBisgeT 13 MIH., KaandopHHICKOTO — 14 MIH., a
«Magic Kingdom» Bo @moprue — 0oiee 17 MIH. delToBeK, UTO TOPa3/Io BEHIIIe, UeM MOCeNaeMoCTh
JIyspa (Gomee 8 MiH. uenopek) u Ditdeneroil OamHm (7 MIH. uertoBek) [1].

B ropomax sxkmBeT 55% skuTeneil miuaHeThl — IpuMmepHo 4,2 MIpA. ueloBeK. [lo TmporHo3am,
npuMepHO K 2050 1. 3TOT nokazaTens yBennuuresd elle Ha 13%. B peiituare OOH Poccng 3aHnMaet
60-e MecTO 1O CTeneHH ypOaHuzanum: 74,6% HaceleHIs KHBET B KPYIHEIX HACEJIEHHBIX ITyHKTaX.
TakoBsr nanusre J[9CB OOH [2].

B kpymHBIX Tropozax HapAAy C BBICOKHM pPOCTOM UHNCIEHHOCTH HaceleHHd, pa3BHTHEM
TIPOMBIIILIEHHOCTH, HAaOTI0Iak0TCs TIPOOIeMbl, 3aTpariBaroIIie Pa3IiHuHble ceprl KI3HI. [loMiMo
OCHOBHEIX Ipo0ieM, Ha KOTOpHIe Ualle oOpamiarT BHIMAaHHe: 3KOJIOTHUecKHe (3arps3HeHHe
IIPHPOJHON Cpeldbl — BO3AyXa, BOIBI, 3€MIIN, H3MeHeHHe KIHIMaTa, HapylleHHe Help BCIeICTBHE
TOOBIUN TTOIe3HBIX HCKOTaeMBbIX I T.JI.) I 3KOHOMHYECKIX (HeI0OCTaTOK B TPYIOBHIX, (DITHAHCOBEIX,
MaTepHaTbHBIX PeCypCOB, HI3KIE TeMITBI pa3BUTHA IPON3BOJICTRA), ClleyeT 00paTHTh BHHMAaHIIe Ha
COIMATBHYIO cepy ropoja, B 9aCTHOCTIH, Ha IICHXOIOTHYecKoe Omaromoayune HacerneHnsd. OHo Ha
TaHHBIIT MOMEHT YXVAIIeHO — Ha0II0aaeTcs MOBBIIIEHHEI cTpece Y KuTelell Topo/ia, BEITOPaHIe,
YCTaIOCTh, POCT JeNIPECCHI CPeIN ITOJPOCTKOB.

UenoBek B HETaTHBHOM IICHXOJOTHYECKOM COCTOSIHHH XyKe ce0d YYBCTBYeT, OH He
paboTocnocodeH, y Hero HadI01aeTCs HIIZKAsg MIPOH3BOAUTEIRHOCTE TPYAa. JTO BeleT K MHTPAIIHI
HaceleHHsA U3 OJHOTO ropoda B JApyrHe ropoja B MONCKAX JIyUIIeH KH3HH, YTO MPHBOIHT K
VMeHBIIIEHNI0 YICIeHHOCTH TPYIOBBIX KaJpOB, IMOTepe IMPEKHIX TeMIoB padoTel. [TepeceneHie
KuTenell MOKeT B IIepCIIeKTHBE IIPHBECTH K IOTepe IeHHBIX TPYIOBBIX KaIpoB — Kak B
KOJIHYeCTBEHHOM 3HaueHHH, TaK I B Ka4eCTBEHHOM.

Takas counanpHas IpodieMa siBseTcs BeChbMa BaKHOIT, TOTOMY UTO TOPOJI cO3/IaeTcs IS JTroIeil,
171 X KOM(OPTHOII JKI3HIL

HeraTnBHOe TIICHXOJIOTHYEeCKOe COCTOSHIIe JKHTeleil KPYIHBIX TOPOJOB TJAaBHBIM 00pazoM
00ycrIoBIeHO OBICTPRIM TEMIIOM JKI3HH (CTpecc OT HeXBAaTKH BpeMeHH Ha BBINIOIHeHHe OBITOBBIX H
pabounx 3amad, 0T MepeMeNIeHnsa M0 TOPOay H CIyUailHBIX BCTpeu), M30BITKOM HH(popMann (13
COIMAIBHBIX ceTell, HApPYXKHOI peKTaMbl, TepeH30bITOK oOmeHHs Mo padounM o OBITOBEIM
BOIpocaM), HeKOMGOPTHOII cpemoil ropoga (FOpPOACKON IIyM, IIPONCINECTBHS — IIOKapel,
TIPOTHBOIIPABHEBIE JENCTBHA). ODTH MPHUYMHB! CIOKHO YCTPAaHHTh, OHH eCTh U OyayT. IIX MOXKHO
TOJIBKO TOMEITAThCA COKPATHTh, HO He ITOTHOCTBIO HCKIIOUHTE.

VYka3zaHHBIE IPHYITHBI HETATIBHO MPOABIAIOTCA Ha IBYX CTYIEHAX COIMATBHOII JKI3HN (Hepapxis),
ropoja B IeI0M, 1 er0 CTPYKTYPHOII eIIHHUITEI — CceMellHOIl SuellKiL.

Ha ypoBHe ceMBH HETaTHBHOE IICHXOIOTHUECKOE COCTOSHIIE Ha0MI01aeTCs KaK V B3POCIBIX, TaK H Y
neteii. B OOMBIIMHCTBE ClIyuaeB B3pOCIIkle OT MOBBIIIEHHOI HATPY3KH Ha paboTe, MPIX01d I0MOil,
CIUTHHO HCTOMIEHBI IICHXOIOTHUECKH. Y HHX HeT CIUT H BpeMeHH Ha IOTHOIIeHHOe 00IIIeHIIe C ceMbeil,
neteMu. JleTn, HarpyKeHHBIe OOIUIHEM [OMallHHX 3aJaHHil, YacTo, H JIOMOJHHTEIbHBIM
o0Opa3oBaHHeM — KPYXKH B IIIKOJIE, PEIIeTHTOPEI, CIIeIIHaTbHBIE XYI0KeCTBeHHBIE 3aHATISA, CIIOPT 1
T.J1. H COLHATLHBIMH MPoOIeMaMH TakKe HCIBITHIBalOT cTpecc. OHI HYKIAI0TCS B MOIIepKKe CBOHX
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pomnTeneii. OTTOTO, YTO POIMTENH CaMH VCTAaKT, MHOTHE He 00pamamT Ha MpoOIeMbl JeTeil
BHIIMAHHSA, JeTH IOTPYKAIOTCA B «CBOIl MIp» — 3aIHpaloTcs B CBOell KOMHATe, OTIAlIAACh OT
IelICTBHTENBHOCTIL, OHI 3aHSATHI OOIIeHIeM B COIMHATBHEBIX CETSIX, B TOM UIICIIEe, U ¢ HE3HAKOM BIMI
TIOABMI, MIPOCMOTPOM BHICOPOIIKOB, KOMIIBIOTEPHBIMH HTpaMi. [IOKIUIBIM THOIAM Takke He
XBaTaeT OOIMIeHHs B KPYI'y CeMbH, TaK KaK B3pPOCIBIM TOXKe HeKorja, a JeTsM He 0coOeHHO
HHTepecHO. B pe3ynbTare B ceMellHOI AYelike HaOTr0MaeTCs MpOIlece ANCTAHIIIPOBAHIS €€ WISHOB.
Boapmiyio 4acTs BpeMeHH CeMbsA IMPOBOINIT B OTIATeHNHH IPYT OT Apyra: paboTa I MIKOJa, IeTCKHUI
cajl, IHIIL BeUepoM WIEHB CeMbI BIISTCS, I TO He Becera. CoBMeCTHBIE TOe3IKH IIPOIICXOIAT pexke:
B BBIXOJIHBIE CeMBH MOTYT ce0e IMO3BOJNTE BHIEXaTh KyIa-TO B TOPOX (OBITOBEIE [ena, Takie Kak
MTOKYIIKa TPOJIYKTOB, Bellleil, I MOX0J B TocTH). Peko MroaH BBIE3XKAIOT 33 TOPO, HAa IPHPOIY
(KaHHKYIIIpHOE BpeMsl, IeTHHII Ce30H).

JIns CHIDKEHHS YPOBHSA CTpecca JIOIAM HeoOXOoanMO OTAbIXaTh. OIHAKO OTIBIX JIODKEH OBITh He
Oe3enneM, a paboOTOIl MO BOCCTAHOBIEHHIO CIUI, (PU3HUECKOT0 H IYXOBHOTO 3710poBhA. [[1s TorO,
9TOOBI OTIBIX OBIT IOTHOIIEHHBIM, OH [O/DKEH OTBeYaTh CIeIyEININM TpeOoBaHUAM: OBITH
COBMECTHBIM [ 3], o1e3HBIM 1 Ha Tpipoie. BechMa MepcleKTHBHO [UIS TAKHX 11elIeil CTPONTeIbCTBO
MAapKOB Kak MeCT OOBeIHHeHHsA KuTeleil ropozxa. XOpommiii BBIOOP — MPOEKTHPOBAHHE U
CTPOUTETBCTBO MHOTO(DYHKITHOHATEHEIX MApKOB pa3BieueHIil. Takoil mapk oOBeIIHAET, TaK Kak
SIBNISIeTCS  OOIeCTBEHHBIM TOPOJICKHM TPOCTPAHCTBOM, CIUIAUHBAIOIINII CeMBIO, OH IOMOTaeT
HCIIBITaTh HOBBIE 3MOIIHH, 37IeCh MOSBIAIOTCS HOBBIE 3HAHHA, YMEHHsS H HABBIKH, YeIOBEK MOKeET
nomnpo6oBaTh cebs B aKTHBHOM OTJBIXe, CHOPTHBHBIX HIpaX I MPOCTO MOTPY3UTHCS B IPHPOIHYIO
cpeny. Taxie MapKu HYXKHBI TOPOIY, OHH BEITIOTHIIOT BCe HEOOXOINMEIE JUIS UeTOBeKa (hVHKIIIM,
MIO3BOJIAIOT COBMECTHTE aKTHBHBIII H TTACCHBHEII OTIBIX, pa3BieueHie, 00pa3oBaHIe.
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PA3SPABOTKA TEXHOJJIOI'TH ITPOM3BOJCTBA KEPAMHYECKOI'O KHPIIHYA C
HNCITIOJIb30BAHHUEM JOBABKH U3 OTXO/J0B ITPOU3BOJICTBA
IHOJCOJIHEYHOI'O MACJIA

IIakemes B.T., k.T.H.,acc. mpodeccop
Hapuror KA. | k.T.H.,acc. mpodeccop
TackaameB A.T., MaricTp TeXHIYeCKHX HayK

3amagHo - KazaxcTaHCKHII HHHOBAITHOHHO - TEXHOIOTHYECKHIT YHHBEPCHTET

Knarwuesste cnosa: apmatypa, KOPpO3Ms, aHTHKOPPO3HOHHOE MOKPHITHE, JKele300eTOHHEIe
KOHCTPYKITHIL.

B TexHomormm WH3rOTOBIEHNS KepaMHUeCKIX II3JeIHil OCHOBHEIM CHIDEEM SABISIOTCA
TETKOIUIABKHE TIAHHEL. JI14 TOIyueHHS BO3MOXKHOCTH pPa3padOTKH TEeXHOJOTHH JIHIIEBOTO
KepaMHYeCcKOTO KHpIHYa, IeTbl0 JaTbHeillllell HayIHO - HCCIeI0BaTelbCKOl pabOTHl SBIAETCS
I3yUeHle OCHOBHBIX OH3IKO - MeXaHHUeCKIX CBOIICTB TJIH, 3epPHOBOTO, XHMHUYECKOTO U
MHHEPAJTOTHIECKOTO COCTaBa, TEXHOJIOTHYECKIX CBOIICTB IIHH.

Psi HayuHBIX HCCIeIOBaHIIl I MPON3BOICTBEHHBI OIMBIT MOKa3bIBaeT 3(h(eKTHBHOCTE BBeIeHMS
IUTS TIOTYUEHHS TTOPHCTOTO KePaMHUECKOTO KHPITHUA Pa3THUHBIX BEITOPAIONINX 100aBOK, TAKHX KaK
VIOJBHAs MeloUb, JHTHHH, JIpeBecHble OMIIKH M BOJOKHA, OTXOJBI TepepadoTKH IMPOIYKTOB
PACTHTEIBEHOTO IPOHCXOKIeHN [1].

C menpro CHIDKEHHA CpelHell INIOTHOCTH KepaMHUYeCKOIro depelKa IpeiaraeTcs BBOOUTE B COCTAB
CBHIPBEBOIT IIIXTHI IIpeTaraeTcs BBOANTE HapsAy C IpPEeBeCHBIMI OMILIKaMI COJIOMY, TOp(], THCTBY
JepeBELeB, XBOIIHEIE UIIIBI, IIeIyXYy I'PeulXi, JTy3ry OT ceMAH IOJCOTHEUHIIKA, JIpeBeCcHYI0 MBI U
ap. Beropas, 3t mo0aBKI OCTaBIAIOT B TOMIIE MaTepHala CeTh HE3aMKHYTBIX IOpP C HEPOBHOII
MTOBEPXHOCTEIO [2].

B pabote [3] pazpaboran cmoco® TIPOHM3BOACTBA KepaMHUECKOTO KHPIIYA, BKIIOUAFOIITHIT
IpeIBapuTeIbHOE 00e3BOKIBaHIE BEITOPAOIIIIX H OTOMAOIINX J00aBOK B BIJIE IPEBECHBIX OIMIUIOK
70 BIarocoep:kaHis He 6onee 10%, IPHTOTOBIEHHS KepaMITueCcKOil MaccChl, (JopPMOBaHIeE H3/IeIHil
METOJIOM TLTaCTHYECKOTO (POPMOBAHISA Ha IEHTOYHOM IIpecce, CYIIKY 1 00XKIT.

PaccmoTperHas B paboTe CBIppeBasg CMeCh COCTONT H3: TNIHHEI (78%), IpeBecHBIX omuIoK (9,3 %),
mamota (10%), kamennoro yrias (2,7%). IIpu 3ToM OBIT MOTYUeH MOPHCTHI YePEIIOK CO CpeHell
m1oTHOCTH 1500- 1550 kr/nm® 1 TemmompoBomrocTeio 0,41 Br/M*C. HemocTaTkoM JaHHOM paGoTh!
SIBJISIeTCS TO, UTO IMOJIyUeH OTHOCHTEIhHO TKeThIil KepaMHUuecKHil uepeloK, He MO3BOJIIIONTIIT 6e3
JTOMOTHUTETBHEIX MEePONPIATHII IOIyuaTh 3(peKTHBHEIE KepaMHUecKHe H3IeINI C IUIOTHOCTBIO
meree 1000 xr/a’.

C menplo CHIDKeHHS cpelHell IUIOTHOCTH depenka 1o 1300 xr/m® u TemmompoBoxHocTH mo 0,35
B1/MmxC B cocTaBbl CBIPBEBBIX CMecell Ha OCHOBE MaTOIUIACTHUYHOTO TIHHHCTOTO CBIPhA (YHCIIO
IUTAaCTHYHOCTH - 7) IIpeyraraeTcs BBOJAUTE B KodecTBe 10 50% B cOCTaBBI CHIPEEBOIT IINXTEI CMeCh
BEITOPAIOIINX J00aBOK I3 OIMIUIOK JINCTBEHHEIX IIOPOJ JAepPeBheB I aKTHBHOIO HJa B IlepecueTe Ha
CyXOe BelIecTBO 10 OTHOIIEHHIO K TNIHHHCTOMY ChIPbI0. [IpH 3TOM HcHoab30BaHIe Hila B KauecTBe
BEITOpaloieil n06aBku, miuacTudukatopa U IIAB MO3BOMILIH MOBBICHTE IPOTHOCTE TOBAPHOIT
npoaykiuu ¢ 7,5 go 20,0 MIIa.

J71s1 ccne1oBaHHIl BO3MOKHOCTI MaKCHMalIbHOTO CHIDKEHHS CpeIHell INIOTHOCTH Yepernka 3a cueT
BBEJIEHHS BBIIIEYKA3AaHHBIX OPTaHHUECKHX MOpooOpazyiommx 100aBOK  IM3TOTABIHBATIICEH
KOHTPOIIEHEIE 00pa3lbl B BHIe KyOHKOB pa3mepoMm 50x50x50 MM, KOTOpEIE TOTOBIUTICH IO
ClTeyIomIell TeXHOIOTHH [4].

[iHY mpeBapHTETBHO MOJCYIHBATH H Pa3MalbIBaIH Ha TadopaTopHEIX OeryHax. KoMmoHeHTHI
CBIPBEBOIT CMECH JI03HPOBAINCE, VBIAKHATHCE 10 ()OPMOBOUHOIN BIIAKHOCTH, BBLISKHBATICH B
TeueHHH 48 YacoB IS PAaBHOMEPHOTO pacIipellelleHIs BIari mo od0kemy. 3aTeM (OpMOBATIICEH

3
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00pasnel, KOTOpEIE BBICYIIHBAINCH B JaboparopHoM cynnuipHOM mkady tima CHOJL mo
OCTATOUHOI BIAKXHOCTH 4 - 6 % 1 00KUramiich B TabopaTopHoii s1ekTponeun mpu 350°C [5].
IT3BecTHO, YTO € YyBemHUeHHeM KOJIHUeCTBAa OpraHHUecKHX J00aBOK, BBOJMMEIX B IIHXTY,
YMeHbBIIaeTCsl CPeIHssA IUIOTHOCTh W3JeNHil, a, CIeJ0BaTelIbHO, YIyUIIAITCA TellIogH3ndecKe
CBOIICTBA, IIPH 3TOM CHIDKAeTCs IPOYHOCTE.

[TosToMy B memsx yrydmreHHsA (H3MKO-MeXaHHYeCKHX XapaKTepHCTHK KepaMHYeCKOTO Yeperka
pEeKOMeHIyeTcss BBOJINTH B COCTaBHI CHIPBEBEIX cMeceil (rIrocyrolie KOMIIOHEHTH, Takie Kak
TeXHHYeCKas c0/1a, IIOIMBIIBHEIIL IeNI0K, OTXO/IB!I TPABIeHH aTFOMIHI, 0 TX0/IbI TaIbBaHIUECKOTO
IIPOM3BOICTBA, OCAIKI CTOYHEIX BOJ, IIIaM OT IIpoliecca AyOIeHIsI KOXKHI I T. 1. [6].

IT3yune BangHHe 100aBOK Ha OCHOBHEIe (I3HKO - MeXaHHYecKHe CBOilcTBa IVIHH Ha
[IOTOTOBHTEIBFHOIL CTaIHH Iepe (hopMOBaHHEM H3IeTHIl ObIIIO IPHHATO pellleHHe HadaTh HayIHO
- IICCIIeZIoBaTeIbCKIE PabOTHI 10 pa3padoTKe TeXHOTIOTHI IIPON3BOICTBA THIEBOTO KePaMITIeCKOTO
KIpIIHUa ¢ HCIOIL30BAHHA J00aBKH — OTXOJOB IIPOI3BOJICTRBA [TOICOTHEUHOTO Maca.
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AHAJIN3 COBPEMEHHBIX METO/IOB ITOBBIINEHNS SHEPI O3®PEKTHBHOCTH
ITPH PERKOHCTPYRITHH 3/JAHHUH B 3AITATHO-KA3AXCTAHCROIHI OBJJACTH

AmanoBa b.H., ctapmii npenoaaBaTeis
3ananHo-KazaxcTaHCKHIT HHHOBAIIIOHHO-TEXHOJIOTHUeCKHIT YHIBEPCHTET

Karmouesste ciosa: Kinoe 3/1aHie, TEIUIOBOII KOMGbOPT, TeIIosHepreTHUeCKHe XapaKTepHCTIKI,
TeIUION30JIALIA, KallHTaIbHEII PEMOHT.

Heo0xommmocTs 3Hepro3peKTHBHOTO KalNTaJIbHOTO PEMOHTA OOIBIINHCTBA JKIIIBIX 3IaHIIT
00ycIoBIeHa X BEICOKHM ITOTpedIeHleM 3HEPrHH B X0JI0THOM KIHMaTe 3anagHo-KazaxcTaHCKoI
obOmacTi. 3a4acTyiO 3[aHHsA MEPBBIX MAacCOBBIX CepHil, MocTpoeHHble B 60—70-X romax IpoILIoro
BeKa, IMeIT BEICOKYIO HECYIIYI CIIOCOOHOCTE, OJHAKO YPOBeHb HX TEeILUIOBOTO KoMdopTa cTal
JOCTAaTOUHO HH3KHM.

Kimmarngeckne XapaKTepHCTHKH T. YpanbCKa: CpelHAd MecidyHas TeMIlepaTypa B sHBape (—
23 °C); cpenHss MecsuHas TeMIlepaTypa B Hiwolle — (28 °C); pacueTHas TeMIepaTypa HapyKHOTO
BO3IyXa IPH IIPOSKTHPOBAHHH O0TOIIIEeHHS — (-22 °C); cpenHAs TeMIepaTypa HapyKHOTO BO3IyXa 3a
OTOMHTEIBHBIII Tepuo — (-3,9 °C); mpoI0KUTETFHOCTE OTOMUTEBHOTO Tepruoaa — 198 cyT. B romy.

IccrnenoBancs 5-3TaxHBIH, 4-CeKIIHOHHEIN, 90-KBapTHPHEII KIIION J0M (THHOBasg cepusa 1—
447¢-37), moctpoenHnsiii B 1978 roxay, mo yi. laynetkepes 31, BT. YpaiabcK. 31aHne TPAMOYTOJIBHOIT
cdopMEI B ITaHe, HMeeT radapuTHbIe pa3sMepbl 72,3x12.7 M. KoHCTpYKTHBHAS cICTeMa 37aHIS —
OeckapKacHasg, ¢ IIPOJQIBHEIMH HECYIIIIMH CTeHaMH. Hapy:KHEle CTeHBI 3aHIA KHPIIHYHEIE, I3
KJIaJKH CHIIHKaTHOTO ITOJTHOTEJIOTO KHpIIHYa Ha IIeMEHTHO-IIECUaHOM PacTBOPe TOMIHHON 510 MM,
C Hapy»KHOIT 00JIHIIOBKOIT CHITHKATHOIT MOAYIBHOI ITHTKOI TommnHoi 40 MM. BHyTpH nomenieHmit
CTeHBl OINTYKaTypeHBl H3BECTKOBO-TIECUAaHBIM pacTBopoM TommuHOI 15 mm. Ilepexprrtus
BEITIOIHEHEl 113 COOpPHEIX JXKele300eTOHHBIX MHOTONYCTOTHEIX IIIHNT TOMIHHOHI 220 MM;
HeoTaILIIBaeMblil moaBal. OKHa ¢ JBOITHBEIM OCTeKJIeHHeM B pa3/lelbHEBIX JIepeBAHHBIX IepelrieTax.
Marepnan kpsimmn mudep. 31aHHe TOIKTIOUEHO K HeHTPATI30BaHHOI CHCTeMe TeIlIoCHA0KeHs;
ecTecTBeHHas 00I1e0OMeHHas BeHTHIIAII.

BEIBIeHHEIE CTPOHTEIBHO-3KCIUTYaTalIlOHHbIE U TeIUIOTeXHHYeCKHe Ae(eKThl: IIOIHBII
(hr3mgecKHil H3HOC YTEIUIAFOIINX CI0eB KPBIIIH 13 KepaM3HTa I JUelCToro OeTOHa, OCHOBAHIA 0]
KPOBJIO 1 CaMOIl KPOBII; Pa3pylIeHHe B 30He IPUMBIKAHNIA OTMOCTKIH K IIOKOJIO, UTO CIOCOOCTBYET
VBIIQKHEHHIO CTPOHTENBHBIX OrPa/KJaOIINX KOHCTPYKIHII, KOHTAaKTHPYIOIIHX C TIPYHTOM, H
IIPOHIKHOBEHHIO BIarl B IIOMeIleHHs II0O1Bana; OTCYICTBHe 3(p(eKTHBHOI TeILTON0/AINH B
HapYKHBIX OTPakJIarolINX KOHCTPYKIIAX.

[ToTpeOHOCTE B TEIUIOBOIl 3HepPrUH Ha OTOIUIeHIe TaKHX 37aHHil cocTaBmageT 150-200
KBT1eu/(M2¢ro1), uTO IpeBEIIIaeT HopMIpyeMoe 3HadeHne B 2,0-2.5 paza. [1].

HopmupyeMmbre 3HaueHns compoTHBICHNA Terwtonepenade R, M2 *°C/BT okoH n 0alkoHHEIX
aBepeii - 0,45 [3].

Pacuer  TemnoTeXHHYeCKHIX  XapaKTepPHCTHK  OIPaXKIOAIOMINX  KOHCTPYKIIHII I
TEIUIO3HEPreTHYEeCKIX —TIoKa3aTenell 0O0CIeloBaHHOTO 34aHHsA BBIOTHeH cormacHo CII
50.13330.2012 «Temmoras 3anmiTa 31aHuin [4].

[IpnveneHne I8 TeITOM3OANNH HapYXKHBIX CTeH HaBeCHON (acalIHON CHCTeMBI
CIOCOOCTBYET 3HAUNTETRHOMY VAYUIIEHHIO >SKCIUIYaTallHOHHBEIX IIOKa3aTeneil. B  kauecTme
TOTIOTHUTETRHON TeIUION30IANNH IPeANoUTHTeIFHO HCIIOIL30BaTh JOITOBeUHBIE MaTepHalbl 1
H37IeTIIs, HallpHMep MITHepaToBaTHEIE IUTHTHI I3 0a3aIbTOBOTO BOJIOKHA. TOJIITHA TEIUIOH30 AL
BHeIHell CTeHHl cocTaBiageT 150 MM, COBMeIeHHOIO IOKPBITHS -180 MM, IlepekprITHA Hal
HEeOTaILTHBaeMbIM IToABanIoM - 80 MM.

AHamIRNpys BapHAaHTHl IOBBIIIEHI TeII03aIIHTE 000IOUKII 31aHNA I IIONCKa Hanbomee
3(eKTHBHOIO KOHCTPYKTHBHOTO pellleHHs pacCMOTpPeHBl ClelyIolllle BapHaHTHEl IOBBIIIEHIS
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TeII03alINThl 000IOUKH 3TaHIS: | 6apuanm. YCTaHOBKa 3Hepro3(deKTHBHBIX KOHCTPYKIIHII OKOH
11 OaTIKOHHEIX [IBepeil; 2 eapuann: YyCTaHOBKA 3Hepro3((eKTIBHEIX KOHCTPYKIHUIT OKOH, 0aTKOHHEIX
aBepeil + TeIIOH30IALNSA HApPYXKHBIX CTeH; 3  @apuadi. YCTaHOBKA 3Hepro3(ddekTHBHEIX
KOHCTPYKIHIT OKOH, OamKOHHBEIX 1Bepell + TeIUION30JALNSA HapyXKHBIX CTeH ~+ IIPOBOINTCA
TeTJION30JIAIISI COBMEIeHHOTO MIOKPHITHA; 4 gapuarm. TeIJION30IA1Is Beell 000I0UKI 31aHus +
IIPOBOIHTCS TEIUIOH30 AL ePEeKPBITHA Hal HEOTAIITHBAeMbIM I10/IBATIOM.

NnepekpeiTUe Nnoaeana -& 650
noxprvn | 600
B nocne KanuTaneHOro peMOHTa
OKHa 6ankoHbl ﬂ 1500 B [0 KaNMTaNLHOTO PEMOHT
crer | — 2000

0 500 1000 1500 2000 2500

Pucynox | - YiensHbIe TeIUIOBBIE MOTEPH Yepe3 Orpaxkaroniie KoHcTpyknni, BT/K

[To pesynpTaTaM HAYUHBIX HCCIeIOBAHHII YCTAHOBIEHO, UTO 10 KANHTATRHOTO pPEeMOHTA
pacueTHas yielbHas XapaKTepHCTHKa pacXola TeIllJIOBOIl SHeprHl Ha OTOIUIeHHe H BeHTHIIAILHIO
3/1aHHS TIpeBHINIaeT HopMmIpyeMoe 3HaueHne Ha 50 %. Kuiace sHeprocbepesxenns — D
(IOHIKEHHEIN ). 3aMeHa OKOH H OaTKOHHBIX IBepeil Ha 0osee Hepro3(QeKTHBHBIE KOHCTPYKITHI
(BapHaHT 1) He NPHBOINT MOBBIIIEHIIO KiIacca 3HeprocOepexenns. B To ke BpeMs IpHMeHeHIe
9Hepro3(QeKTHBHBIX CBETONMPO3PAUHBIX KOHCTPYKIHII B COUYETAHHH C JIOTOIHHTEIBHOII
TEIUTON30JIAIIell HapDYKHBIX CTeH (BapHaHT 3) cocoOCTBYeT MepeXxoay B Oojlee BBICOKHIT Kiacc
sHepro3ddextirHocTH C. UTO COOTBETCTBYET HOpMATHBHOMY TpeboBaHmui. IloBEIIIeHIe YPOBHS
TeIJIO3AIINTEl OTPAKIAOIINX KOHCTPYKUHIH IPHBOANT K CHIDKEHHIO YISIbHOH XapaKTepHCTHKH
pacxoza Ha 50% 1Mo cpaBHEHHIO ¢ 0a30BBEIM BapHAHTOM U IOBBINIEHITIO Kacca 3HeprocOepekeHns
1o ypoeHs B (Bercokmii). IlokazaHa HeoOXOINMOCTE TIPOBEIEHHS KAMHTATBHOTO pPEMOHTA
MHOTOKBAapPTHPHBIX SKIUIBIX 3JaHHIl THMOBOH cepunn 1—447c¢-37 Ha OCHOBe IMOBBINISHHA YPOBHA
TETUION30JISIIN 00010UKH. [IporHo3HpyeMEIil CPOK OKYIIAeMOCTH MPHOIN3HTEIRHO 7-8 JTeT.
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V]IK 666.3.03
NCCJIEJJOBAHHIE CTPYKTYPBI I CBOIICTB ABTOKJIABHOI'O T'A30BETOHA
Vmepemora C.I'., MarucTp TeXHHYECKIX HaAyK
3ananHo-KazaxcTaHCKHIl HHHOBALNOHHO-TEXHOJIOTHUECKII VHUBEPCHTET

Knrwueeste croea: Ta300eTOH, SUSHNCTHIII 0eTOH, aBTOKIABHEII Ta300eTOH, COCTaB, HHKEHEepHEBIS
CBOIICTBA.

['a300eTOH — NepCHeKTHBHENI I 3KOJIOTHYHBII CTPOHTEIBHBII MaTepHal, H KOHEUHBII
pe3yIbTaT COBEPIIEHHOIO YPOBHS B XapaKTepHCTHKAaX H CBOIICTBaX 3TOr0 MaTepHala elle He
JTOCTHTHYT. ABTOKIABHEIII Ta300eTOH IIMeeT He OUeHb IIPOJ0IKHTETRHYI0 HCTOPHIO, a caMa HCTOPHS
pa3BHTHA, NepHOIN3ALI H COBPeMeHHEIe IpoOIeMBl Ta300eToHa, ¢ MO3MIHH HX CTPYKTYPHBIX
COCTaBIIAIOIINX - He COBCEM PACKPBITHI CO CTOPOHBI HcclenoBarellell. B HacToslllee BpeMs Takxe
HeOOXOHMEl HOBEIE pa3padOTKI pPalllOHATLHEIX TEXHOIIOTHIT H3TOTOBIEHHS Ta300eToHa C Lebio
IIOBBIIIEHN KauecTBa MPOM3BOACTBA. [Ipekae Bcero, 3TO CBS3aHHO C HH3KHM YPOBHEM KadecTBa
HCIIOIBE3YEMOTO CHIPES I BEICOKOIT CTONMOCTBEO IIPHMEeHAeMEIX J100aBOK.

AKTyalbHOCTB HCCI€IOBAaHHA OIpeNedeTcs aKTHBHBIM Pa3BHTHEM COBPEMEHHBIX TeXHOJIOTHII, B
TOM UHClIe B O00IacTH CTPOHTENbCTBA, I HEOOXOMHMOCTBIO M3YUeHHS N  IIOIydeHIs
COOTBETCTBYIOIINX MaTepHaTOB, BKIIOUAd HCCIIOBAHHA B OO0NAaCTH COBepIISHCTBOBAHIA
CTPYKTYPHI I CBOIICTB aBTOKJIABHOTO Ta300eToHa.

CremyeT IpoBecTH H3y4eHHe OIBITA IIONCKA CTPOHTEIBHOIO MaTepHaia, ajlbTepHAaTHBHOTO
KaMeHHOII KIaJKe — UId OOIerdeHns HAarpy3ok Ha (QyHZaMeHT n Oolee IIPOCTOrO MOHTaKa IIPH
CTPOHTEILCTBE, KOTOPEIII TaK e CIIOCOOCTBOBAT OBl IIOBEIIIIEHIIO TeITION30 A HOHHEIX KaUeCTB 1711
KOM(OPTHOTO TpPOXKHBAHHA IHOJeil M OTBedyad TaKHM TpeOoBaHHAM, KaK: 3KOIOTHUHOCTE,
JONTOBEYHOCTE H M0Kap00e30MacHOCTb.

Co BpemeHeM, OT MOINYISPH3alHH IIOPTJIAJHIIEMEHTa — IeMeHT, KaK BsKyIlee, IIOCTEIIeHHO
CMECTHJIO H3BECTh H 3TO CIIOCOOCTBOBAIIO OOIBIIOMY Pa3BHTHIO JUIA T1ETKOOETOHHOTO CTPOHTEIECTBA
[1]. IlepBEril, KTO MOTYYILT JaHHEII MaTepHall IPH CMeIIITBAHHI THIICOBEIX H IeMeHTHBIX PacCTBOPOB
C IpHMeHeHHeM XJI0PHCTHIX U YTIeKHCIBIX coleil, ObL1 yueHsrii I'odman [3] 13 Uexun B 1889 roxy
HO pa3BHTHE JaHHOTI'O MaTepHala IPOJ0JLKHIN APYrHe YIeHBIE.

CpoiicTBa ra300eTOHa 3aBHCAT OT €ro MHKPOCTPYKTYPEI H COCTaBa, KOTOPBII 3aBHCHT OT THIA
HCIOIB3YEMOTO CBA3VIONIET0, METOJOB IOpOooOpa3oBaHHS M OTBepikIeHNs. XOTA Ta300eToH
H3Ha4JalIbHO 3aJyMBIBAJICA KaK XOPOIINII H30JIAIHOHHEBIN MaTepHal, HHTepec K ero CTPYKTYPHBIM
XapaKTepHCTHKaM OBIT BO300HOBIEH C yueTOM ero HeDOIBIIOro Beca, 3KOHOMHH MaTepHalIoB IIpIH
IIPOH3BOACTBE H BO3MOKHOCTBIO KPYIHOMACINTaOHOTO MCIOJIB30BAHHA OTXOJIOB, TAaKHX Kak
IBIIeBHIHAS TOILUIHBHAS 307a. B IleHTpe BHHMAaHHS 3TOTO pazjena - CTOHT KIacCH(HKAINL
HCCIIeIOBAaHIII CBOIICTB Taz200eToHa 10 (PYHKINOHAIBEHEIM (TeIVION30JISLHSA, BIAKHOCTE,
JOTOBEYHOCTh, OTHECTONKOCTh H 3BYKOH3OJIAMNSA), (QH3MUeCKHM (MHKPOCTPYKTYpa, IIOTHOCTH),
9KOJIOTHYeCKHM H MeXaHIYeCKIM (IIPOYHOCTh Ha CKAaTHe H PACTKeHHe, MOIyIb VIPYTOCTH, yCcaIKa
IIPH BBEICBIXAHIIH ) XapaKTePHCTHKAM.

PacTBOp Ha OCHOBe IIeMeHTa 1 [1ecKa, IIPH TBePIeHIII, 3a cUeT CBOell IOPHCTOI CTPYKTYPEI, 00pa3yeT
II0JIOJKHTEIbHEI® 0COOeHHOCTH: obecreueHne OTHeCTOIKOCTH, BOJIONOTJIONIeHHS,
TeIJIONPOBOIHOCTH I MPOYHOCTH. YUeT BO3AYIIHBIX IIYCTOT IIPH OTIpeIeTeHIH 00Iell MOPHCTOCTH
UICTEIX SUEeHCTHIX OeTOHOB IIO3BOJIIET OINpelelNTh eINHCTBEeHHOe COOTHOIIeHHE INPOYHOCTH U
TIOPHCTOCTH J7I8 IIeMeHTa. JTO COOTHOIIEHHe MOKeT OBITE BEIPAKEeHO B TePMIHAX BOIOIIEMEHTHOTO
OTHOWIEHHS 1 IUIOTHOCTH, YTO JaeT IPOCTOIl HHCTPYMEHT JUIA IIPOeKTHPOBAHHA 3THX OSTOHOB [7]
IoIydas IPH 3TOM KOHKpeTHEBIe ITOKa3aTelll CBOIICTB H XapaKTepHCTHK aBTOKIABHOTO ra300eToHa.
Cama jke TeIUIONPOBOIHOCTh Ta300eTOHA HANPAMYIO 3aBHCHT OT BIAKHOCTH KOHCTPYKIIH I
TEMIIEPATyphl OKpPYXaloIIell CpeJbl. [TockOTEKY, TIPOAYKTE ABTOKIABHOTO Ta300eTOHa
BEIIIYCKAKOTCS B IIHMPOKOM JIHaIla30He KiaccoB INIOTHOCTH (0T 300 xo 800 xr / m3), U 3TH BapHalllu
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B OCHOBHOM BBI3BaHBI H3MEHEHHEM KOIHYeCTBa HCKYCCTBEHHBIX BO3AYIIHBIX IMop. PaccTosHns
MeJXKIy IOopaMI BO3yXa MOTYT BapbHPOBATHECS OT OJHOTO MILLTIMETpa A0 HYJISA, UTO 03HauaeT, uTo
MIOPHI KAacaloTca APYr Ipyra WIH Jake CBA3aHbl [4] 1 kak (QaxTop — MEHSIOTCSH XapaKTepPHCTHKH
BOJIOTIO T allleHH .

[1cronb30BaHIe IPOMBIIITIEHHBIX 0TX0I0B B KaUeCTBE CHIPES — SBIISeTCS HOBOII TeXHOJIOTHell I
HOBOII pa3paboTKOIl CTPOUTEIBHOTO MaTepHala. JTa TEXHOJIOTH YIVYIIaeT 3KOJOTHIO H JIeTaeT
CBHIpBE JUIs IPOM3BOJICTBA MeHee 3aTpaTHBIM. ABTOKIABHPOBAHIE CMeCH TOHKOTO KPeMHe3HCTOTO
MaTepHaja 13 JeTydell 30JIbI H H3BeCTH (/11 CBA3YIOLIero BelllecTBa) — JaeT TaKoe NMPeHMYIIecTBO,
Kak TIpeoOpa3oBaHIle OTXOJOB B MaTepHalbHBIE IEHHOCTH H IIPH 3TOM COXpaHAsd JETKOCTh
CTPOUTENBHOTO MaTepuasa, TeIUIOTeXHHUEeCKHe CBOIICTBA H HeCVYIIyI0 cIocoOHOCTE. Tak e,
HCIIOJB30BaHIe JIeTyUell 305 B OI0KaxX HMeeT CIIeIVIOUIIe IIpeHMyIIecTBa [S5]: 3KOHOMIA 3aTpaT
Ha VTIUIH3alH0, TOBBIIIAET JOCTYIMHOCTB CTPOHTETRHOTO MaTepHata C OOJBIIIM KOJITYECTBOM
TPOCTHIKA I COKpalllaeT 3arps3HeHNe BO3[yXa I BOIbl. B cTaThe [5] paccMOTpeH HACTOSAIIII
cragmapT [S: 3812-1981 u mpemtokeHBI pa3mHuUHBIE XHMHUecKHe UM (QH3HYecKHe TpeOOBaHHA K
netyueil 3ome. IIprnHNMas BO BHHMAaHIe BBIIIEN3T0KEHHBII MeTo, Ile OoXbllas YacTb 00BeMa
IeMeHTa 13 Mapki M35, MOXKHO 3aMeHUTh JTeTyueil 3071011, TIPH 3TOM He 3aTparuBas 00IbIIVIO YacTh
HeCVIIell CrrocoOHOCTH 1 ITapaMeTPhI OOBIYHOTO OeTOHA, TeM CaMBIM JIeias ra300eTOH JelleBIie I He
MeHee IIpoUHee.
3aKIr0vYeHHe

KauecTBeHHOe 1H3MeHeHHe MaTepiialia MOJI0KHUTeIbHO CKa3aJI0Ch Ha eT0 3KOIOTHUHOCTI,
JIOTMTOBEUHOCTH H 3HeprodddekTupHOCTI. OCHOBHOII IEHHOCTHIO OBLTH 1 OCTAIOTCS €70
TEeIJIOH30JIAIIIOHHBIe KauecTBa. CocTaB pacTBOpPa He MOTepIiell CYIIeCTBeHHBIX H3MeHeHHIl, 0/IHAKO
TIOSBIISIOTCS I HOBBIE MeTOIBI I3TOTOBRIEHHS ra300eToHA, KOTOPEIe aKTYalIbHE! U BO3MOKHOTO
IIpIMeHeHII.
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PA3ZPABOTKA TEXHOJJIOI' HYECKHX ITAPAMETPOB ITPOH3BO/JCTBA
2®PEKTHBHOI CTEHOBOII KEPAMHIKHN HA OCHOBE MECTHOT' O CBIPbA

Taybimen O. V., MmarucTp TeXHIIeCKHX HayK
3ananao — KazaxcTaHckHil HHHOBAIHOHHO - TEXHOIOTHUECKIIT YHHBEPCHTET

Knrwuessie cno6a: cTeHOBas KepaMliKa, (DH3HKO-MeXaHIUecKlle CBOIICTBA, J1€CCOBHIHEII CYTTIITHOK,
TeMIlepaTypa OOKHura.

B cBsi311 ¢ ynoposxaHIeM 3HeproHocHTeIell Heo0XoamMo 3(pGeKTHBHO CHH3NTH IIOTepH TeIlia
COXpaHATEH BEIpAOOTAaHHOE TeIlIO B 3aHHSAX H COOPYXKEHHAIX. A B perHoHax C jKapKHM KIIIMaToM
CHI3HTH 3aTPaThl Ha KOHIHINIOHHPOBAHHE H BEHTIIHPOBAHHIA.

C TOUKH 3peHHs CO3JaHHA TelVIOH30JIALIOHHO-KOHCTPYKIINIOHHOTO KepaMHUeCKOIro MaTepHala
HAIOOIBIIIIT HHTepeC MpeIcTaBIfeT KPEeMHHCTBIE NMOPOJEI — ONOKH, KOTOpEIe He BOBIUEHEH! B
IIPON3BOICTBO HOBEIX KOMIIO3HITHOHHEIX MaTepHaI0B MHOTO(QYHKIINOHATEHOTO Ha3HAUSHIS.
OHako OCHOBHOIl CHIpbeBOil 0a30il IS MHPOI3BOJICTBA CTEHOBOI KepaMHKH B Pecmybiiike
Kazaxcrtan CIIy/KaT HeKOH/IHINOHHbIE JI€CCOBHIHBIE CYTTIIHKH, oOmamarome
HEeYIOBJIETBOPUTEIFHEIMI KepaMHUeCKHIMH CBOIICTBAMH (BBICOKAas YyBCTBHTEIBHOCTh K CYIIKE,
Oonpmiag ycagka u T.1.) [1]. 3amecoueHHOCTE 1 BBICOKOE COJep:KaHIe KapOOHATOR JIeCCOBHIHEBIX
CYITIIHKOB B psifle CTydaeB He II03BOJIAeT HCI0Ib30BaTh X JIaKe [UIA IPOH3BOACTBA 00BIKHOBEHHOTO
ITIHHSHOTO KHPIIHYA, OTJIHYAIONIETOCS He TOABKO HI3KHMH (DI3HKO-MeXaHHUeCKIMH CBOIICTBaMIL,
HO H BBILBETAMH DPAaCTBOPHMBIX COJIEIH, OIPAHHYHBAIOIINMH €I0 IIPHMEHEHHSA B CTPOHTEIbCTBE
OOBEKTOB Pa3INIHOIO HazHAUeHHA.

Hns moaydeHHS H3 IOJOOHOTO CHIpES KaueCTBEHHEIX IH3JelHil HeoOXOIIMBI IIyOOKIe
HCCIIEIOBAHIA €ro XHMHYEeCKOT0 H MHHEPaJbHOIO COCTaBa, KepaMHYeCKHX CBOICTB H
TeXHOJOTHUeCKHX 0COOeHHOCTe]l.

ITes ncciIe10BaHNS - YCTAaHOBISHHE BO3MOKHOCTH ITOTYIeHII BEICOKOKAUeCTBEHHOTO I JIHIIEBOTO
KIPIIYa Ha OCHOBE JIeCCOBIIHBIX CYTTIHHKOB 3anagHo — KasaxcTaHCKOIT 00IacTH ITyTeM BBeIeHII
3 eKTHBHEIX MOIH(HITHIPYIONINX 100aBOK 1 HCIIOIB30BaHNA HOBEIX TeXHOIOTHUECKHX pellleHHtIl.
13 moy4eHHBIX CBIPBEBBIX cMecell (POPMOBAIICE 00pa3Bl IIUTHHAPEl THAMEeTPOM H BEICOTOI 50
MM. QOpMOBOUHYIO BIIAJKHOCTB CHIPBEBBIX cMecell mpHHIMani 10 40% oT Maccel CyX0oro MaTepHaia.
Jns paBHOMEpHOTO pacIipe/lelleHHs BJIAarl B COCTaBe KepaMHUEeCKOH CMecH BOoJa J100aBIATach C
ITOMOIIBIO TyIbBEPH3aTOpa H TIIATeIBLHO IlepeMellBaiack B TedeHHe 10 MuH.

[ToyueHHBIIT Ipecc-MOPONIOK (hOpMOBAIIH Ha THAPABINUECKOM Mpecce 1o aaBieHneM 20 Mlla.
3a HccneayeMble CBOIICTBA KepaMHYeCKHX MAacc IIPHHHMAIICE IOJHAA yCalKa, IPOYHOCTh ChIpLA
KaK KpPHUTePHIH CYIIIIBHEIX I ()OPMOBOUHBIX CBOIICTB, IPOUHOCTE IIPH CKATHH I BOJOTOITIAIIeHIe
KaK II0Ka3aTellb KauecTBa M3JIeHIL

OGxur 06pasoB MpoBoIILIcs mpH Temmeparype 950 - 1000° C. IIpn ymeHsIIeHNN HanbombIIeil
KPYIIHOCTH YacTHII I3MeIbUeHHEIX ONoK ¢ 1 110 0,16 MM MeXaHHUecKast IPOYHOCTE 00034 KEHHOTO
MaTepHazia IpH IPOYNX PaBHBIX YCIOBHAX Bo3pacTaeT B 1,7 pas. IIpu 3THX ycI0BHAX HAIMEHBIIYIO
CpPeIHIO IIOTHOCTE HMeroT 00pasusr I rpymmer. [TonHas ycamka Bcex 0Opas3noB He IpeBEIIIaeT 4,2
%, rpynna V nMmeeT caMyro HIBKYIO yCalKy.

[To pe3ympTaTam HayIHO - HCCIIEOBATeNBCKHX PadOT YCTaHOBIEHO, UTO OMOKH O0IagaroT Masoil
YCaJKOII, HI3KOII YYBCTBHTEIBHOCTEIO K CYIIKE H BBICOKOII IIPOYHOCTEIO, KOTOPBIE ITO3BOJISIOT B
JaTbHeIINX HCCIeJOBAaHIAX HCIIONB30BaTh OMOKY KaK OCHOBY A IPOH3BOICTBA KePAMHUIECKOTO
KHPIIIYA 110 CII0co0y MOTyCYXOro IPecCcOBaHIA.

Tabmmma 1 - Ou3nKo-MexXaHIUecKHe CBOIICTBa TepM0o0OpadOTaHHEIX 00pazlloB Ha OCHOBe OIOKI
TacKamHHCKOTO MeCTOPOKIeHHA
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I'pynna Cpennsaa [Tomnas ycanka, | Bomonmormomen | IIpenen mpouHOCTH
[IOpOIIKA IIOTHOCTE T/cM® | % ne, % mo macce | mpHu cxxatuu, MlIa

I 1,087 3,48 43.5 20,25

II 1,109 3,38 43,7 16,5

I11 1,130 3,24 44,2 16,7

IV 1,239 4,08 44.6 12,11

\% 1,147 3.8 45.3 14,81

Pesynprate! (Tadmni | u 2) OKa3BIBaOT, UTO 100aBKa MOII(HKATOPA - OIIOKH YMEHBIIAET IIOIH
k]
YCaJIKy: I KOMIIO3UIIHH YaTaHCKHII CYTIHHOK- OMOKa M0 CPAaBHEHHIO C TIOTHOI ycaaKoil OToKH Ha
36,7 %:; [OIA KOMIIO3MINHII XaJIUIOBCKHII CYITIHHOK- omoka Ha 62,6%, a omd KOMIIO3HIINI
bl k]
TaCKaTIHCKUII CYIIIHHOK — OTI0Ka, Ha 13% yBemiuiiBaeTcs MoIHAA ycaka.
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PHU3NKO-MEXAHIMYECKHE CBOIMNCTBA KEPAMHIYECKOI KOMIIO3HUIINH HA
OCHOBE JIECCOBH/IHBIX CYIJIMHKOB B 3ABHCHMOCTH OT TEMIIEPATYPbLI
OB/KHT A

MaxkcoTroBa A.b., MariucTp TeXHHUEeCKHX HAVK
3ananHo-Ka3axcTaHCKHIT HHHOBAIIIIOHHO-TEXHOJIOTHYECKHIT YHHBEPCHTET

Knrwueesie cio6a: cTpolUTellbHBIE MaTepHalbl, JI€CCOBIIHBIE CYIIHHKH, KepaMIKa.

Peammsanns HHIYCTPHATBHO-NHHOBAIOHHON  TMOMNTHKH — pecmyonnkn — KazaxcTal
[pejloIaraeT Co3JaHle KOHKYPEHTOCIOCOOHBIX TeXHOJoruii B o007acTH CTPOHTEIBHOTO
TIPON3BOJICTBA. [IpOMBINIITEHHOE T TpaKIaHCKOE CTPOHTEILCTBO pecmyonnkn Kazaxcran ocTpo
Hy)KJIaeTcs B KaueCTBeHHOII CTEHOBOIT KepaMIKe, KOTOpas BBIMOIHSIET (PYHKIIHH OTPAKIAFONINX
HeCYIINX KOHCTPYKIIHII, a TakKe NMPHMeHSIoNascad B KauecTBe THIIEBOT0 MaTepHala B 3JaHHAX U
COOpYKEeHHX, TaK KaK BBITyCKaeMas IPOIyKIIHA MHOTHX CYIIECTBYIOIIHX 3aBOJ0B KEPaMHUYECKOTO
KIPIIHYa He COOTBETCTBYeT TpeOOBaHISAM CTaHIapTa.

DT0 0OBsACHAETCA TeM, UTO CBHIpkeBasd Oasza OoIbIIMHCTBa 3aBojoB  Pecmyomnkn Kasaxctan
OpPIEHTHPOBAaHA Ha HCIOIF30BaHNe JIeCCOBHUIHBIX CYITIHKOB 1 JIECCOB, KOTOPEIE ABISIOTCA CIUIEHO
3alIeCOUEHHBIMH U COJepKaT OONBINOe KOMHUECTBO KAPOOHATOB, HE TIO3BOJISIONINX MOTYUaTh
KepaMHUYeCKIHIl KHPIIHY BEICOKOTO KauecTBa.

B HacTosiee BpeMsi HCCIeIOBaHIS MHOTHX VYUeHBIX HAMpaBieHBl Ha VIyUIleHIe QI3HKO-
MeXaHHYeCKHIX H TeXHOJIOTHYeCKHX CBOIICTB KepaMHUeCKHX MaccC JUIA IIOIYydeHHs CTPOHTEIBbHOH
kepamukn [1-3]. OgHako WpH pellleHHH KOHKPEeTHBIX TeXHOJOTHUecKHX 3aJad ¢ ydeToM
criermdHIeckHX ocoOeHHOCTell TMpPHMEHSeMBIX CHIPBEBBIX pPECYPCOB TpeOyeT KOMILIEKCHOTO
Hay4HOTO MOJIX0/1a.

KazaxcTtan nMmeeT OoraTsIil 3amac ChIpbs I CPAaBHUTEILHO HeJOpPOTHe YHepTrOHOCHTEIN (Ta3, Ma3yT),
YTO IMO3BOIIAET HANAINTEH IPOM3BOJICTBO KOHKYPEHTOCIIOCOOHOTO KEPaMHUECKOTO KHPIIIUA I JaeT
BO3MOJKHOCTE B TIEPCIEKTHBE HACHITHTH COOCTBEHHBII PBIHOK, a TakKKe 3KCIIOPTHPOBATE TOTOBYIO
IIPOIYKIIHIO HA CTPaHbI OMIDKHETO 3apy0exns (V3bexictan, Typxkmeniictan, Keiprezetan, Pocens
nansHero 3apyoexss (Typuns, Hpan).

[TosToMy I1Ie7pI0 HAaIleTo HCCIeIOBAaHHIS SBIUIOCH MOINGMUINPOBAaHHIE HIBKO KaueCTBEHHOTO
TEeCCOBHIHOTO CYTIHHKA BBICOKOIIIACTHYUHOI OEHTOHHUTOBOII TIHHOI 1715 TOTYUeHH s KaueCTBEHHOIT
CTEHOBOIT KepaMHKIIL.

JIng peamm3allii TIOCTaBIAEHHOI IIean pa3paboTaHBI COCTABRl KepaMIMUecKHX KOMIIO3HIIMIT C
HCIIOIB30BaHIeM OeHTOHNTOBOII IIIHEL.

B xauecTBe TIIHHHCTOIl TIOPOJBI HCIONB3VKOT CYITIHHOK YaraHCKOTO MECTOPOXKIEHHA N
OeHToHHTOBYIO THHY lloromaeBckoro MecTopoxkaeHns 3amanHo-Kazaxcranckoil oOmactn. I3
GEeHTOHHTOBOII TINHBI MpeIBapHTeTbHO TOTOBAT CYCIeH3HIO0 ¢ IUIoTHocThio 1,3-1,4 r/ev’. ITocie
Yero CYIIIHOK H OeHTOHHTOBas CycIleH3Hs B KommuecTBe 25-30 % OT Macchl CyXOro KOMIIOHEHTa
COBMECTHO IIepeMellNBaeTcsd U1 CO3JaHHA KepaMHdecKoH Kommos3uuud. [lomdyueHnas
KepamHueckas Macca IojIBepraeTcs CyIIKe 10 BaaxHocTH 8-10%.

3aTeM CBIpBeBas cMech (GopMyeTcss MeTOIOM IOIYCYXOro IpeccoBaHHS. J[aBleHHe MpeccOBaHHA
coctaenger 15-20 MIla. OtdopMoBaHHBIE H3eTHA O0KUTATICH 0€3 MpeaBapHTeIbHON CYIIKH B
MyQeIsHOIl Teun IpH pa3IHuHBIX TeMmeparypax oT 600°C mo 1100°C. CkopocTs moabema
temnepatyp 1,5-2°C B MUHYTY.

OTmanuTe pHOIT 0COOEHHOCTRIO MPeTaraeMoro CII0co0a COCTONT B TOM, UTO OSHTOHHTOBAS TIIIHA
BBOJNTCA B COCTaB KepaMHUeCKOII Macchl B BHJe BOIHOII CYCIIeH3HH € IIIOTHOCTE 1,35-1.40 r/cMe.
beHTOHUTOBAA TTIITHA B €CTECTBEHHOM BHIIE COepKUT Oomee 20% XIIMIUECKH CBA3aHHOI BOJIBI, UTO
CO3/1aeT OIpele/IeHHYI0 PpoOIeMy MepeBo/ia eCTeCTBEHHOI KYCKOBOII IMITHEI B MOPOIIKOO0Opa3Hoe
cocTosiHHe. AHamN3 H3MeHeHHs (H3IKo-MeXaHIUeCcKHX CBOICTB TepMooOpaboTaHHBIX 00pa3IoB
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npu Temnepatype oT 600 — 1100 °C nmoxkazami, uto mpodHOCTh npu Temnepatype 600°C moBbIeHIe
MIPOYHOCTH He3HauHTeldsHO. [IpH JanpHellllleM MOBBIIIEHHIH TeMIepaTyphl 0O0KHra HabmrogaeTcs
yBeIHUeHIe MPOUYHOCTH ¥ TOII U y APYroil koMno3uunu. Tak B mHTepBaie TeMmmnepaTyp 700-900°C
MIPOYHOCTHBIE TOKa3aTeln moBsimawTcs oT 10,26 MIIa (6eHTOHITOBBII mopomiok) mo 12,4 MIla
(benToHNTOBas cycnensms). [Ipi 3ToM orseras ycaJaka B KOMIIO3HINISX C CycIleH3Mell BEIIIE, UeM B
KOMITIO3HITHH ¢ mopomkoM H cocTaBiageT 0,07-0,08 B ogHOM 1 cootBeTcTBeHHO 0,2-0,26 B 1pyToM,
9TO CBHAETENBCTBYET O ITOBHIIIEHHH CTeIeHH CIIeKaeMOCTH KepaMHUeCcKOl KOMIIO3HIIHH CYTIHHOK -
OEeHTOHUTOBAS CYCIIEH3HS.

[Tpu oGxkure kepammueckix xommosuiii B uaTeppane 900-1000°C mabmromaeTcs 3HAUNTENBHOE
yBellUeHlle IMIPOYHOCTHBIX IIOKaszaTelell IIPH 3TOM MaKCHMalbHAas IPOYHOCTE B YKAa3aHHOM
HHTepBale TeMIepaTyp JOCTHTHyTa Y KepaMHUeCKOIl KOMIIO3HIINH ¢ CycIIeH3Hel H cocTaBigeT 11,6-
12,8MIIa. A 310 Ha 9% Oo0JBIIe, YeM Y KOMITO3HIINN C TIOPOIIKOBEIM O€HTOHHTOM.

CrexyeT OTMeTHTh, UTO IIOBBILIEHHEe IIPOYHOCTH KepaMHUecKOH KOMIIOZHIIN C CYyCHeH3Heil
conpoBokmaercs ycamkoil (0,26-0,48%), WTo CBHIETENBCTBYET O HHTeHCH(UKAINH IIpollecca
CIIeKaHNs y KepaMHUeCKIX Macc ¢ CyCIIeH3Hell.

[Tpu mogseMe Temnepatyps! g0 1100°C cTemeHs crekaHUs 00pa3lIOB KepaMIUeCKOI KOMITO3HITHH C
CyCIIeH3Hell 3HAaUNTETBHO BBIIIE, O UeM CBHIETEILCTBYET BRICOKAA MPOUYHOCTE 00paznos (13,1MIIa)
I yMepeHHas orseBas ycaznka (0,51%).

Takmim 00pa3oM, YCTAaHOBIIEHO TOJIOKUTEILHOE BIILIHIIE BBEIEHIA B COCTAB KepaMITIeCKOIl Macchl
OeHTOHHTAa B BHJe CYCOEH3HH. Pe3yapTaThl HCCIeJOBAaHHII TO3BOJISIOT  pa3paboTaTh
sHeprocOeperarome TeXHOIOTHH CTEHOBOH KEPAMUKIH ¢ YIVUIIEHHBEIMH (PH3HNKO-MeXaHHUeCKIMH
CBOIICTBaMI.
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TEXHHKA 1 TEXHOJOI'NH
V]IK 636.4.084

OBOCHOBAHHE CXEMBI JO3ATOPA-CMECHUTEJISI KOPMCMECEN

'Bexnmer C.M., I-p TeXH. HayK, mpodeccop
1233appaxnor A, 1-p TexH. Hayk, npodeccop, akazemuk PAH
TIpoxopos A.B., kKaH1. TexH. HayK, JOIeHT
Taaskor A. ¥O., acrpasT

ITamBoBCKIIiT roCcyIapCTBEHHEIIT TeXHITecKiil yHnBepcenTeT (. Tam6oB, Poccs)
'MuuypuscKuil rocyaapcTBeHHBII arpapHBIil yHIBepCcHTeT, (T. Muaypusack. Poccus)
BeepoccHiicKiTii HayqHO-HCCIe0BaTeIbCKIIT 1 MPOEKTHO-TeXHOIOTIeCKHIT HHCTHTYT
HCTIIOTBE30BaHNSA TeXHHIKH 11 He(hTeIIPOIYKTOB B CelIbCKOM Xo3siicTBe (r. Tambos, Pocciis)

Knrmouessre cnoséa: xopMopasIaTdiK, 101ada, IIHEK, 03aTOpP, CMeCHTeNlb, 9acTOTa BPalleHII.

B mHHHSAX NpHTOTOBIEHHS U pa3adl KOPMOB IMHPOKOe IIPHMeHeHHe HaXOIST ITHeKOBEIe
paboure oprassl. K HX mpenMyImiecTBaM MOKHO OTHECTH BO3MOJKHOCTH J03HPOBATh H CMEIINBAaTh
pa3IHYHBIe 10 COCTaBY I KOHCHCTeHIH Kopma. OHH IMPOCTHl MO KOHCTPYKIHH, IO3BOJIAIOT
OTIEPATHBHO H3MEHATH M0Iauy 0T MIHIMAIBHOII 10 MaKCHMaTpHOI [2, 3, 4, 5, 8].

ITpn 103MpOBaHNI I CMENTHBAHIH KOHIIEHTPHPOBAHHBIX KOPMOB, HMEOIIIX BEICOKYIO CTOHMOCTD I
OHOTOTHYEeCKYI0 IIeHHOCTh, IpHMeHeHHe IIHeKOBEIX pa0ounX OpraHOB, BEIIYCKaeMBIX
IIPOMBIIIJIEHHOCTEI0, HE II03BOIAET B IIOJIHOIN Mepe HCII0JIb30BaTh IPONYKTHBHBII IOTeHLAI
KIIBOTHBIX. JTO CBA3aHO C TeM, 4TO I10Jada y ITHEKOBEBIX J03aTOPOB PEryIHpYyeTcs MOJI0KeHHEM
3aCIOHKH Y 3arpy30uHOTO OKHA, TO eCTh H3MeHeHHeM IUIOINAIH ero cedeHHsd, 4TO BIILeT Ha
3aIl0IHeHIe MeKBHTKOBOIO IIPOCTPAHCTBA IIIHEKA H B KOHEYHOM HTOTe JaeT BEICOKYIO IIOT PEITHOCTh
JI03HPOBAHNSA, 0COOEHHO IPH AUCKPETHOM pexime padoTs [1, 2, 6, §].

IccnenoBanns psiga yuaensix |1, 2, 6, 8] uacTHUHO pemIaroT 3aady MOBBIIIEHIS KauecTBa PaOOTHI
ITHEKOBBIX pabOUNX OPraHoB.

Marepianel u  MeToasl. Hamm  pa3spaGoTaH  103aTop-cMecHTeNlb, YCTAHOBIEHHEII Ha
KopMopasgaTunke (prc.l), KOTOpEIT MO3BOISET YCTPAaHHTh OTMeUeHHble HemocTaTki [2, 3]. OH
BKTIOYAaeT YCTAaHOBIEHHEII Ha MOOILTBHOIT Tenexke | OyHKep 10 ¢ oTceKarommMn 3acIoHKami 11 i
pazmaroIqnM  IIHeKoM 12, 3arpysouHad 2 U BBITpY3HaZ 9 UacTH KOTOPOTO COeIHHEHEI
pacIlONIOKeHHEIM BHYTPH pa3Jarolllero oiHeka |2 kaHamtoM 3 oOpaTHOro Xojga, B KOTOPOM
YCTAHOBJIeH JONOIHUTeIBHBII IIHeK 4. BeIrpy3Hoe oTBepcTHe 16 pa3paroniero nrHeka 12 nepekpbsTo
3aCIOHKOH 5 ¢ IpyxkuHOH 15 m peryarom 6, HMEIOIIHM POJHK 8, B3alIMOJSICTBYIOLIHII C
3aKpeIJIEHHBIMH 110 X0y JIBIDKEHNA TeIeXKKH | peryIipyeMbeIMH KOIIHPAMH, BEITIOJTHEHHBIMH B BHJIE
IUTAaHOK 14 1 MapHHPHO 3aKpell/IeHHBIMH Ha CTeHKe /7 IIPOTHB KOpMyIIeK 17, oQHH KoHell KOTOPBIX
¢dukcupyeTcs Ha cTeHKe 7 mIpH momommn mTH(Ta 13 ¢ HeTpro H3MeHeHHA yIIa HaKIOHa IO
OTHOIIEHHIO K peryary 6.

& 9 10 11 12 13
.f"r .-'f I.'r [
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a) cxema KopMopas3aaTunka; 0) Bua A; B) Bua b:

1-MoO1LTEHAS TelTexKa; 2-3arpy30uHas 9acTh IITHeKa; 3-KaHal 00paTHOro Xoia; 4-I0MOTHHTeIbHBII
ITHeK; 5-3aclIOHKa; 6-peIuar; 7-orpakJarolnas cTeHKa; S-poiank; 9-BBITpy3Hasd 4yacTh IIHeka; 10-
Ovrkep; 1 1-oTcekaromas 3acinonka; 12-pa3garonniii mHek; 13-mmudt; 14-mnanka; 15-npyxknHa; 16-
BEITPY3HOE OKHO; | 7-KOopMyIlKa

Pucynok 1 - KopmopazgaTunk

Kopmopazmatunk paboTaeT ciaeayromum odpazom. MoOIiumbHas Telexka | mepemelaeTcs BIOTb
PAIOB TIPephIBHBIX KOopMmyliek 17, ponmk 8 B3amMmoelicTByeT ¢ IUIaHKoil 14 1, mpeojoneBas
COIIPOTHBIIeHHe MPYKHHEI 15, gepe3 prruar 6 moJHNMAaeT 3acIOHKY 5, OTKPEIBasg BEITPY3HOE OKHO
16. KopmoBas macca BeITpykaeTca mHeKoM 12 B xopmymky 17. IIpomomkutensHOCTE BBRIZAUH
pPETyIIpyeTCs YITIOM HAaKIOHA IUIAHKHN 14, KOTOPEI H3MeHsIeTCs YCTaHOBKOIT mTudTa 13 B 01HO 13
OTBepCTHIl CTeHKH 7.

o3y BbIZAaYH KOpMa H3MEHAKT C IIOMOMIBK) IIPOrpPaMMHOTO 3aJaT4HKa O3Bl W BPYYHYIO
BpeMeHeM OTKPBITISA 3aCIIOHKI 5.

TexHomormueckas ImoJaua go3aTopa JOMKHA oOecmedniBaTh HOPMY BBIZAUH JKHBOTHBIM B
COOTBETCTBHH C 300TEXHHYECKHMHI TPeOOBaHILIMI, KOTOPYEO MOKHO OTIpENIeNTE TI0 hopmye [3, 4,
7, 8]

QEZQM.q'.H‘p‘Ka (1)

rae Q> - mojada 103aTopa, KI/C; ¢y - JTIMHeHad INIOTHOCTh KOPMa, KI/M; Varp - CKOPOCTH Pa3daTdiKa,
M/c; K5 - K03(pHITIEeHT OYKCOBAHIS.
JhineiiHas IWIOTHOCTH KOopMa omipejenseTcs [ 8]

qp-m

Le )
Ile (p - pa3oBasg HOpPMa BBIJaUuH KOpMa JKHBOTHOMY, KI/TON; 77 — KOJIHYEeCTBO JKHBOTHBIX,
IIPHXOIAINNXCA Ha 0JHO KOPMOMECTO, T0JI; L; — JUTHHA KOPMOMECTa, M.
[ToxctaBmM (1) B (2) 1 moxyunm

G Vg - K
) =
e (3)
[Toxaua pa3aarolero IIHeKa olpeienseTcs 1Mo dopMmyie (puc. 2)
- |u_)2 +23,) —(D, +261)2|
O, = SHympK;
4 ; (4)

rae D» - mramMeTp BHHTA pa3/arollero IIHeKa, M; & - 3a30p MeXIy BHTKOM H KOKYXOM pa3aromlero
ITHeKa, M; [1- InaMeTp BHHTA JOIOIHHTEIBHOTO IIHEKA, M; O - 3a30P MKy BUTKOM H KOXKYXOM
JOTIOJTHUTeIBHOIO IHeKa, M; S2 - IIar BHHTA pa3farolllero IIHeKa, M; 712 - 9acToTa BpallleHHd
pa3JarolIero MHekKa, M; 0 - HACHIHAsA IIIOTHOCTH KopMma, KT/M>; Ko - Koa()(HIMeHT 3amoIHeH s
pa3jaromnero nHeka.
JlirameTp BHHTA pa3arolero MIHeKa JI0/DKeH OIpeessieTcs U3 YCIOBHA
DE ~B , {5)
Ir7le B — IIIpHHa BEITPY3HOTO MaTpyOka OyHKepa, M.
JlmiHa 3arpy309HOTO OKHA 103aTOPa ONpeersieTcs 3 YCIOBHA HCKIFYeHNA CBOI000pa30BaHIIA.

Ilar mmueka BLIGIIpaeTC}I I3 COOTHOIIIEHIIA

HpII 3aJaHHBIX KOHCTPYKTHBHBIX ITapaMeTpax HeOGXOHIIM.aJI HacTOTa Bpall€HHA BHHTA Pa3JarolIero
[THEeKa OIIpellelIaeTCd H3 BhIPAXKEHIA
40,
1y = —F 3
2 . 3 ) .
n-|(Dy +25, P —(Dy +25, P | SypK,

Vs

9y =

(7)
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[Ipn MOMHOCTBIO OTKPBITON BHITPY3HOI 3aciloHKe S5 (pHC. 1) Bech KOPM BBITpYKaeTcs depes
BEITPY3HOE OKHO 16 B KopMymIKy. ITpH yMeHBIIeHHH HOPMBI BRIJIaUH HIH BpeMeHHOM IpeKpalieHH
IoJauN MPH Mepees3ie KopMopa3IaTuika OT OJHONI KOPMYIIKE K APYToil B Mpeaenax OJHOI THHIIM
KOPMJIEHIA 9acTh KopMa He OyIeT BEITPY/KaThCs, a OYIeT YaCTHYHO HJIH MOTHOCTHE BO3BpAIaThCA
B 3aTPY30UHYIO YacTh J103aTopa. [logaua HOTOTHUTETLHOTO ITHEKA OyIeT H3MeHSIThCs 0T HyIA (IIpi
TIOJTHOCTBIO OTKPBITOI BEITPY3HOIT 3aCTIOHKE ) 10 MAKCHMYMa (TIPH IMOTHOCTHIO 3aKPBITOI BEITPY3HOIT
34CJIOHKE).

o~

II;|'I
<
<
-

/“\
<

||
=

l-koXyX [o3aTopa; 2-pa3/arolluil ITHeKa; 3-J0INOJHHTeIbHBI IMHeK; 4-Bal I0NOJIHHTEIBHOTO
IITHEKA
Pucynoxk 2 — PacueTHas cxema o3artopa

Torza mojaua JONMOTHHTENRHOIO ITHEKa JOJDKHA OBITH He MeHbINe [OJaull pa3/larollero ITHeKa,
KOTOPYIO OIlpeeTnM o (opmyie (piuc. 2)

n|(py 428, -

O=0,= 1 SympK;

\ (8)
rje d — mIaMeTp Baja JOIOIHHTEILHOTO IIHEKA, M; Si - IIAT BHHTA JIOTOIHITEIBHOTO ITHEKa, M; 711
- uacTOTa BpalleHHs JONONHNTEIBHOrO ImHeKa, M; Ki - Ko3(QQIINEHT 3aroIHeHs

JTOMOTHUTETHHOTO IITHEKA.
CooTHoOIIIEHITE MeXIY ITaroM M JAHaMeTPOM JOMOJNHHTEIBHOTO IIHEKa TAaK/Ke BBIONpaeTCs 13
ycaoBus (6).
[Tpu 3amaHHBEIX KOHCTPYKTHBHBIX IapamMeTpax IOMOJHHTETHHOTO IIHEKa YACTOTY er0 BpallleHIs
ompenenuM u3 Gopmyist (8) ¢ yaetom dopmyisr (4)

2 i
[(.Dz +r282 )A — (‘Dl + 261 )-X‘SEHEPKE

9 gl
25. F = d* |-
(Dy+28, —d* [ sipk; ©)

BriBoie. PacmonoskeHne kaHana 0OpaTHOTO XOJa BHYTPH pa3/alollero ITHeKa, a BHYTPH KaHala
o0OpaTHOTO XOJa YCTAaHOBKA [OTONHHTEIBHOTO IIMHEKa TIPH 3aKPBITON 3acIOHKe 5 MO03BOIAET
ofecreunTs MPUHYINTEThHOE IHPKYIHPOBAHHE KOPMa MPH MOCTOSHHO pPadOTAaroOmINX ITHEeKax,
PAaBHOMEPHO 3allOJIHATE MEXKBHTKOBOE IIPOCTPAaHCTBO  pa3falollero IIHeKa, HCKIIOYHTE
HAIPECCOBKY, YBEINIHTh TOUHOCTE JI03HPOBAHIS H PAaCIIHPHTH (DYHKIIHOHAIBEHEIE BO3MOKHOCTH 3a
CUeT BO3MOKHOCTH IepeMelTHBaHNs KOPMOB.

Z[ﬂﬂ 3aJaHHBIX KOHCTPYKTHBHBIX H TEXHOJIOTHYECKIX IMapaMeTpOB IIpoHecca HYaCToTa BpallleHHA
OIIpeeiIAeTCA 110 BEIPAKEHITHO 0.

m=
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VK 502.175: 504.5 (574.1)

PE3VJIbTATHI OIIEHKH VCJIOBHII TPYJA OIIEPATOPOB MOBILIbHBIX
KOJIECHBIX MAIINH B VCJIOBHUAX CEJIbCKOXO3AIICTBEHHOI' O
ITPOMN3BO/JCTBA

IITupeanoB P.b., K.T.H., IOIIEHT
3ananHo-Ka3axcTaHCKHIT HHHOBAIIHOHHO-TEXHOJIOTHYECKHIT YHHBEPCHTET

Knrwwueevte cnoea: BHOpanms, BpeJHBIE BeIIeCcTBAa, MHKPOKIIMAT, 3aIBUIEHHOCTH, MOOILIBHAS
KOJIECHAsl MalllHa, IITyM.

Pa3zpuTiie arpomnpoMbIniIeHHOro Komilekca PecmyOmukn KazaxcTaH HemocpeZICTBeHHO
CBS3aHO C POCTOM IIPOM3BOIHTEIFHOCTH U IOBEIIIEHNeM 0e301acHOCTH TPYZa IIPOH3BOACTBEHHOTO
IepcoHata, BKIIOUYAas M OMePaTopoB MOOILTBHBIX KoiecHBIX MammH (MKM). Crenudnueckie
OCOOEHHOCTH  CeTbCKOXO3S4IICTBEHHOTO TIPOM3BOJCTBA 3ATPYIHAIOT CO3JaHHIe OTBEUArOIINX
COBpeMeHHBIM TpeboBaHIAM Oe30macHEle YCIOBHS TpyAa, KoTopele y omepatopoB MKM Bo MHOTOM
3aBHCAT OT COCTOSIHIS BHeIIHell cpe/bl, KOHCTPYKIHHN MamuH i ap. Tak, no ganaeiM BHIIIOT u
pe3yrIbTaTaM HCCIeI0BAHHIT PAIa aBTOPOB KOJIIMYECTBO IIOTHONIHX OMepaTopoB MOOIIBEHEIX MaIlHH
cocTtaBigeT okono 50 % oT umcira BceX MOTHOMMX B arpONPOMBIIIIEHHOM MHpoH3BoACTBe [1,2].
O0GocHOBaHHOe TOBBINIEHIIE YpoBHSA Oe3zomacHocTn omeparopoB MKM  HeBo3MoxkHO 0e3
pe3y1pTaToB (haKTHUecKOIl OLEHKH YCIOBHII HX Tpyza, Jalolmiell He TOTBKO KOINIECTBEHHYIO
HHGOpPMAIIHI0 O COCTOSHHH IIPOIN3BOJCTBEHHOII cpelbl, HO H II03BOJIAIONIEIl CBOeBpeMeHHO
BEIABIATH HAJITUIe TeX IUTH HHBIX XapaKTePHBIX OIIaCHBIX I BPeIHBIX IIPOH3BOICTBEHHEIX (haKTOPOB
(OBII®) ¢ nenpr0 pa3pabOTKH Pa3THUIHEIX MEPOTIPHATHIT IO X MPeIyIIPesKISHITIO I JTOKATII3aIlHI.
K unciny Takux (akTOpOB OTHOCATCA IIOBBIIIEHHBIE YPOBHH IIYMOBEIX I BHOPAllHOHHEIX
BO3/1efiCTBHII, BBICOKAsd KOHIIEHTPAINsi BPeIHBIX BEIIeCTB H TBIIH B BO3IyXe padodeil 30HHI,
npeBslmaronnie npenensHo gomyctuMele (IIIK u ITIY), mapameTprl MHKPOKTIIMAaTa Ha padouem
MecTe B KaOIlHe oIlepaTopa, CYIIeCTBEHHO OTIHYAONIecs OT ONTHMAIBHBIX (TeMIlepartypa,
BIIA)KHOCTB, CKOPOCTE IBIDKEHHA BO3IyXa B 30HE JBIXaHHA, Iepernal Temmeparyp) H ap. IImeHHO
ykaszaHHele OBII® crtann npeamMeToM HccleI0BaHHII I OLIGHOUHBIMH KPHTEPHAMH YCIOBHII Tpyaa
onepatopoB MKM, mnpoBeeHHBIX B OJHOM H3 CeIbCKOXO3AIICTBEHHBIX IIPEIIPHATHI 3amaiaHo-
Kazaxcranckoil o0macti. CTpykTypa mapka MOOHIBHEIX KOJIECHBIX MAIIIIH B 23HAUNTEIBHOII CTelleHn
IIpesoTIpeieNIseT PeKIMEL I YCIOBIA TPYIa ONepaTopoB (BoauTenell). ManmniHHO-TpaKTOPHEI TapK
HICCTIeTyeMOTO TIPeNpHATHS OBIT IpeIcTaBlIeH KOJIeCHBIMH TpPaKTOpaMIH, TAradaMH M IpYroif
TeXHIKOII, TPy30BbIe aBTOMOONII — aBTOMOOILTAMH Pa3IIIuHOIl TPY30II0IEeMHOCTH, ITacCa)kIIPCKIe
ABTOMOOILIH - JIETKOBEIMH (BMECTIMOCTEIO JI0 8 UelIoBeK) H aBTOOycaMIl, CIIeIIAIBHEII 10 IBILKHOII
COCTaB - aBTOKpaHaMH, aBTOMOOILIAMHI ¢ KOMIPeCCOPHBIMHI YCTAHOBKAMII II T.IL.

ITporpamma 1HcciegoBaHHil OblTa pa3paboTaHa B COOTBETCTBHH C H3BECTHBIMHI MeTOIHKAMI,
H37I05K€HHBIMH B MEKIOCYIapCTBEHHBIX, TOCYIapCTBEHHBIX CTAHIapTax Mo 0e30IacHOCTH TpyZa I
IPYTUX HOPMATHBHBEIX JoKyMeHTax [3.4]. HuctpymenTtansHble 1m3Mmeperns OBII® nHa pabounx
MecTax ornepatopoB MKM mpoBOoaIIIICE ¢ HCHOTB30BaHIEM CIeAYIOMell IPHOOPHOII 0a3kr:

- YpOBHeil mIyma IIpH ITOMOIIH ITyMoMepa (mprOopa IId m3MepeHHs ypoBHA 3Byka) Mapkn ATT-
9001;

- YpoBHell BHOpammm - H3MepHTels IapaMeTpoB BHOparmm (BHOpomeTpa) Mapkn BuOporect —
MI'4.01;

- KOHIIeHTpallli TOKCHUHBIX - FazoaHatzaTopa nepeHocHoro KOJIITOH -1A:

- KOHIIEHTPAIINH IIBUIH B BO3IyXe pabodeil 30HEI - TPHOOpa KOHTPOJIA 3albIIeHHOCTH Bo3ayxa [TKA-
01;

- MapaMeTPOB MHKPOKIIMATa ¢ HCMoJIb30BaHHeM MeTeomeTpa M3C-200.

Pe3ynpTaTh! NpoBeeHHBIX HCCIeI0BAHUIT IOKA3aNlIl, UYTO:
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- HamOOJBIINE YPOBHH IMTymMa HaOMIOIalOTCAd Ha PadOUMX MecTaX OIepPaTOpOB, YIIPABIIAOIINX
KOJIECHBIMH TPAKTOPaMH I TPY30BBIMH aBTOMOOIISMH OOJBIION TPY30MOIBEMHOCTH, MIpHUeM
MIpeBBIIIeHNe YpoBHS 1ryMa Hax [1/[V oTMeueHo Mo BceM BHAaM TEXHUKI;

- IpeBHIIIeHIe YPOBHA (DaKTHUecKOil BHOpaIni Ha padodnx MecTax onepatopoB Hax [1I/IY otMeueHO
TakKe y BCeX BHJIOB TPAKTOPOB 1 IPY30BBIX aBTOMOOILIENT;

- IIpeBbINIeHHe YPOBHA KoHIeHTpainH meiai Hag IIJ[K ycTaHoBIeHO ¥ BceX BHIOB TPAaKTOPOB;

- HanOoIblllee IMpeBBIIIeHHIe BPeIHBIX BelleCTB B BO3AyXe padoueil 30HBI Haa IpejelTbHO-
JIONMYCTHMBIMH HaOmMioAaeTcs Yy BoOAMTeNeil TIpPY30BRIX aBTOMOOWIeil MO OKCHAY a30Ta I
thopmanbrernay, v BoanTeleil aBTOOYCOB MO0 OKCHIY VIJIEpoa M aKpoIeHHY, V TPaKTOPHCTOB IO
BCEM HCCIIeIyeMbIM mapaMeTpam;

- KaOMHBI MOOIUIEHEIX KOJIECHEIX MAalIIH, B 0COOEHHOCTH I'PY20BEIX aBTOMOOILTEI I TPaKTOpPOB, He
OTBEUAT ONTHMATBHBEIM ITapaMeTpaM MHKPOKINMATa, YTO YaCTHYHO OOBSICHASTCS TeM, UTO MapK
MAIIIIH IPeNpUATHI MOPATbHO 1 GI3HUECKH ycTape.

Taxim  oOpasom, mTpoBeleHHas OIleHKAa YPOBHA OMNACHBIX U BpeIHBIX (DaKTOpOB,
IelICTBVIONINX Ha OINepaTopoB MOOHIBHBIX KOJIeCHBIX MAaIIMH B CelIbCKOXO3SIICTBeHHOM
MIPEANPUATHH MOKA3ala, UTO OONBIIHMHCTBO M3 HHX HE OTBEUANOT TPeIBIBIAEMBIM TpebOBaHIMAM
0e30MacHOCTH, BO MHOTOM IIPEBHINIAsS MpeIeTsHO OMYCTHMEBIE VPOBHH M KOHIIEHTPAllHH, B
0COOEHHOCTH IO AaBTOTPAKTOPHOII TexHHKe. B cBa3 c 3THM TpeOyeTcs cCBOeBpeMeHHAs U
omepaTHBHasA pa3paboTKa KOMIUIEKCa OPTaHM3aIlIOHHBIX H TEeXHHYECKHX MEepPOIpPUATHII 10
CHIDKeHHIO CTeTleHH BIIISHII, JTOKATI3AIIH LTI VCTPaHeHHIO JaHHBIX (JaKTOpPOB.
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VJIK 631.348:633.65

SRCIHEPHUMEHTAJIbDHO-TEOPETHYECKOE UCCJ/IEJOBAHIE
ME/IROKAIIE/IbHOI'O PACIIBILIEHHA OIIPBICKUBATE LA

Omapor A.H., k.1.H., Ph.D, accounnporanusii mpodeccop
Hypraames JI.M., Maructp ceIbCKOX03AHCTBEHHBIX HAYK

3amangHo-Ka3zaxcTaHCKIIT HHHOBAIIOHHO-TEXHOIOT HYeCKHIT VHHBEPCHTET

Knrwwueeste croea: OnpeIcKIBaTeIHn, MaTo00beMHOe OIPEICKHIBAHIE, PACHBUINTENI, I'epOHIIIIL,
IPOOIeHNA KaIlIl.

TexHomornn © anmapaTypa MeJKOKalleJJbHOIO pacHbUIeHHS II03BO/IAeT IIOIydaTh
MaKCHMAaIbHEI 3()(eKT OT paclBUIeHHBIX IIpernapaToB ¢ HaNMEHBIINMH 3aTpaTaMH B KOPOTKIeE
CPOKH, ¢ MIHIMATIBHEIM YIIIepOOM OKpy:Kalomleil cpese.

KauecTBOo 00pabOTKH ITaBHEIM 00pa30M 2aBHCHT OT KauecTBa PACIHEIIeHHA paboueil KHUIKOCTH I
OIIeHIBaeTCs INIOTHOCTEIO (I'YCTOTOI) MOKPHITHSA KaIl/LIMII 00padaTeIBaeMoil TOBEPXHOCTIH.

C melbr MHHIMAIBHOTO BO3eliCTBHS TepOHINIOB Ha KYyIBTYPHEIE pacTeHHs KelaTelbHO
IPOH3BOINT HMITyJIbCHOE OIPEICKIBAHIE PAcTBOPOB Ha o0padaTsiBaeMoe MPOCTPAHCTBO, 3aHATOR
KYIBTYPHEIMH pacTeHIsIMH U MOMAaJaHNus Ha pacTeHHe. B HacTosmiee BpeMs 1718 MeIKOKalelIbHOTO
pacOBIIeHI MHOTO pa3HBIe PacIBUINTENH BRIIYCKIOT I pacCUNTaHHBIE Ha HOpMY pacxonaa oT 50 1o
300 m/ra. TIpu 3ToM Ha OCHOBAHHH HOPMBI pacxojga pabodeil JKHIKOCTH M OPHEHTHPOBOYHOII
CKOPOCTH JBIDKEHHs arperara II0 HAacTPOeUHEIM TadIuuaMm MOAOHPArOT THI H KOJIHYECTBO
pacmertnTeneil, pabouee maBieHme. lIpemvymecTBa MeIKOKAIleTbHOTO IPOOJTIEHNA H CTeIleHb
pacmiInBaHEHA pabouell JKHAKOCTH BIHAKOT: JaBIeHHE JKHIKOCTH, CKOPOCTh ee HCTeUeHId,
CKOPOCTHOII HAIlop BO3YIIHOTO IIOTOKA (y BeHTIUIATOPHBIX OIIPBICKHBaTelIell) IUIH CKOPOCTh M
TeMIlepaTypa ra3oB (y a3po30JIbHEIX OIpPEICKHBaTeIel) H (QH3HKO-MeXaHHdecKHe CBOIICTBA caMoil
KIJIKOCTH (BS3KOCTb, COCTaB H IIp.).

[TpenmymecTBa MelIKOro ApoOIeHNS JKIIKOCTH Iepe]l KPYITHEIM CBOJATCSA K CIIeAYIOIIEMY:
1.BO3MOKHOCTE OIITHAKOBEIM (711 MEIKOTO H KPYITHOTO IPOOJIeHHs) KOIITUeCTBOM JKIIIKOCTH
IOKPHITE OOMBIIVIO IUIOIIAME, T.e. 3HAUHTETRHO YMEeHBIIHTH PAacXol JKIJIKOCTH U IIOBEICHTE
IIPOH3BOIUTEIBHOCTH MAIlIHHEI.

2.YMeHBIIEHIe ONIAaCHOCTH YTHETeHHH PacTeHHH JIICTHEB.

3.CHIDKeHHe TOTeps OT CTEeKaHHS Kameds ¢ JHCTReB (10 20% pabouell JKHIKOCTH IIpH
KPYITHOKAIIeTbHOM IPOOIIeHH).

4.VBemiueHHe 3axpaTa MaIllHH 3a cueT BeTpa, OTHOCSAIIETO MeJKie Kallll Ha Oollee Janekoe
paccTogHIe.

5.Bozpactasne 3¢dexkTiBHOCTH 00pabOTKI IIPH TOil Ke CTeNIeHH MOKPHITILA IHCTEEB, UTO I B CIydae
KpYIHOKaIeIsHOoTo Apobrenns [1].

Pesynprater uccrenoBanme. KpuTepnnm kauecTBa BceX oOIIpBICKHBaTeneil, padodas JKHIKOCTB
TpoOUTCS Ha KAl HaKOHeUHHKaMH. BeHTHIATOpE! HOIOTHHTETBHO IPOOAT H TPAaHCIOPTHPYIOT
KIIKOCTb NI 7K€ TOJIBKO TPAHCIOPTHPYIOT €e.

MenkokanensHoe npoOireHne TpeOyeT BEICOKOTO JaBIeHI, HO yBeHUeHIHEe TaBIeHHA CBA3AHO C
BO3pacTaHleM IOTpeOIseMoil MOIIHOCTI, yBelIHUeHHeM pa3Mepa H MacChl TIIPaBINYecKHX
HAacOCOB, UTO HejKellaTeTThHO KaK ¢ KOHCTPYKTOPCKOIL, TaK I ¢ IKCIUTyaTallHOHHOI TOUKH 3peHns [2].
[TosToMy 1715 TIOJTyUeHHs MeIKOKAallelbHOTO Ipo0IeHNs IICTIOIb3YI0T HaCcOCE! HII3KOTO JaBIeHHS C
YACTHUHEIM JpoOIeHHeM >KHIKOCTH BeHTIUIATOpamu. Kpome Toro, ckopocTh TMoToka pabouei
KIIKOCTH, PAacIBIIEHHOII Ha MeJKHe KaIlll, ITagaeT OBICTpee II0 Mepe YIaleHIs OT COILTa, d4eM
CKOPOCTb MOTOKAa JKHAKOCTH  Oolee KpymHOro pacmeiia. CreloBaTeldbHO, MeJKOKaIlelTbHOE
apobrieHne He oOecrieanBaeT OONIBIIYIO JaIbHOCTD JeICTBHA ONPBICKHBATENIA.

ManooOseMHOe OIPEICKIBAHIE MOXKeT OBITh TOIBKO MeIKOKaledbHBIM. Menkie Karm
KOHIIEHTPHIPOBAHHOII TepOHIIIHON JKIJKOCTH JIydllle IPOHHKAIT BHYIPh KPOHEI H XOPOIIO
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OCeIarT Ha HIDKHEN CTOPOHE JICThEB I J0JbIINE VaepKHBatoTcsa Ha Hell. TpeboBaHIte 10CTaTOUHO
fompmioi SHeprum TMOTOKa paboueil cMecH He TO3BOMAET CTaBHTh HA Malo00BLEMHBIX
OTIPBICKIBATETAX HACOCH HH3KOTO JIABIEHHS — OHH 000PYAYIOTCS HACOCAMI BEICOKOTO JIABISHIIL.

PaGounii moTok, 00pa3yeMbIil pacIBLTHBAIOIIIM YCTPOIICTBOM OMPBICKHBATENA (HaKOHETHITKAMIL,
TpyOOMPOBOIAMH U TITAHTAMI ), CTAraeTcs 13 BO3AyXa U MAcChl MeIbUaNIINX YacTHUEK KIIKOTO
repOHIINIOB, pacIBIIIEHHOTO B HeM [3].

BeiBozsr. Tlocie BBIXOa 113 OMPBICKHBATENS paboumnii MOTOK BeleT ce0s aHaJIOTHYHO CBOOOIHOI
3aTOIUTEHHOI CTpye, PABHOMEPHO PACHIIPSIETCA MO0 Mepe VIATEHHs OT BBIXOIHOTO OTBEPCTIS, €TO0
Macca IMOCTENEHHO YBeMIUHBAeTCs, TaK KaK B HETO BOBJIEKAIOTCA YaCTHIIEI OKPY/KAIOIIETO BO3AYXa,
a CKOPOCTh YMEHBIIAETCA B OIPeIeIeHHOI 3aBHCUMOCTH OT PACCTOSHIIS.

B HauagpHOM yuacTKe CIPYH, V BBIXOZA4 H3 OIpPBICKIBATENsd, CKOPOCTH sapa IIOTOKa OyaeT
HaOOJIBIIEl: OHA OTPEIETIeTCA JaBIeHIIeM BHYTPH PaclblINBAOIIEr0 YCTPoiicTBa. B naneHelinem
B OCHOBHOM YUacTKe CKOPOCTE TajaeT. B HampaBIeHNH OT OCH MOTOKA K TPAHHIIAM CTPYH CKOPOCTE
TaKKe YMEHBIIAeTCsA 1 Ha TPaHIIle CTPYH CTAaHOBHTCS PAaBHOI HYTIO. Y OMPBICKIBATENEll pa3sHbIX
THIIOB pa3iiued 1 OOKOBOM YroJ PAacHINpeHHs CTPYI; 3TOT Vrod IS KaXIOH JaHHOI CTpyH
MIOCTOSHHLI, €ro BelNYHNHA OINpPeIeseTcs CTEMeHplo TypOymeHTHocTH. I[locTpoeHie a3po-
HaMHYeCKOil CXeMbl MOTOKa pabodeil CMeCH OIHOTHITHO Kak [T KPYIJIOTO, TaK H IS MIETEBOTO
OTBEpPCTHSI.
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COCTOAHHE JIMMAHOB H ITPHEMBDI VIVUHIIEHHA KOPMOIIPOI3BO/JICTBA
B 3ATIATHO-KA3AXCTAHCKOI OBJTIACTH

Hxcanopa C.A., M.3.H.
Kapadammu /I.M., cTapmrmii ipernoiaBaTellb

3anaono-Kazaxcmanckiiii ?fHHOB(HfHOHHO-FH(’.XHO.?Oc’.i"f’-f(’.CK?f?‘f YVHUGepcumeni

Knwueeste croea: 1IMaHHOE OpOIIeHHe, KOPMOIIPOH3BOICTBO, 3€MIN, 3KCILTyaTallld,
OpPOCHTETBHO-00BOIHUTENBHAA CIICTEMA

XapakTepHoil ocobeHHOCTBIO TeppuTopun 3amagHoro KazaxcTana sBiasercs CIUIBHAA
3aBHCHMOCTh pe3yIbTaTOB CeIbCKOXO03AICTBEHHOTO IIPOHM3BOACTBA OT 3acyILIHBOCTH roma. B
3aCYILIHBLIE TOIBI Pe3K0 COKpAIllaeTcs MPOIM3BOICTBO 3epHa I KOpMOBas 06a3a KHBOTHOBOICTRA.
JI11g 3HAUNTEIBLHOI TEPPUTOPHUH PETHOHA B JIeTe KOPMOIIPOM3BOJCTBA OOMBIIOE 3HAUSHHE HMeeT
TIMaHHOe opolleHHe. JIMMaHHOe OpoOIIeHNe T03BoisteT Hanbomee 3(hGEeKTHBHO HCIONB30BaTh
BeCEHHHII CTOK H TIABOJKOBBIE BOJBI peK I YBIAKHEHHS IMOUBEL, 00ecHedlTh CTalILIBHOE
TIPOM3BOJICTBO KOPMOB C MalbIMH 3Hepro3arpatami. Ha rore 3amamHo-KazaxcraHckoil oOmacTn
00BeM 3aroTOBOK CeHa C 0POIITaeMEIX 3eMelTh MMOKPEIBa 10 80-90% moTpeOHOCTH B TPYORIX KOpMaXx.
CpenHsisi  ypOKallHOCTL €CTECTBEHHOII pacTHTenpHOCTH cocTaBmsata 10-12 mra, a ¢
BEICOKOTIPOIYKTHBHBIX CHCTEM MOJKHO TOJTYIHTE B cperHeM 25-35 1/Ta 1yroBoro ceHa [3].
Ha paBHHHHBIX IUTOMIAASX HAUalIo MOJOBOILS MPHXOANTCS Ha MEPBYIO AeKaay ampelnd. Ero obmas
IIPOJOJDKHTEIEPHOCTE BO3pacTaeT C YBelIHYeHHeM BOJOHOCHOCTH I IUIOIIAII BOJZOCOOPHOTO
DacceiiHa, COCTaBIAA Ul KPYIHBIX BoaocOopoB Oomee 3000 kv? — 15-25 CYTOK; Ha MalbIX
BozocOopax ¢ maomags g0 2000 kM’ MOTOBOIBE MOKET NpoNOLKaThesd 3-5 mHeil. Komen
I0JIOBOIBSI OOBIYHO TIPHXOINTCA HAa BTOPYIO-TPETHIO IeKaay Masd.
[Ipn  ycTaHOBAeHHH ONTHMATRHOII  MPOJODKHTETRHOCTH  3aTOIUIEHHS (Kak  OCHOBHOII
XapaKTePHCTHKH PeKIIMa 3aTOIUTEHNs ) Ha CHCTeMaX TIMaHHOTO OPOIIEeHHs He0OXOIMO YIHTEIBATE
TO OOCTOATEIBCTBO, UTOOBI CPOK MPeOBIBaHIS JTHMaHa IO/ BOIOI OBLT J0CTAaTOYeH UIA TIOTHOI
BJIAr03apsIKH MOYBEl Ha Tayouny 1,5-2.0 M u Oorlee, a JIyropas pacTHTENRHOCTH HA JIIMaHe He
JIOKHA YrHeTaTbcA W BBIMOKAaTh, HHAue TOSBIAETCS HENMPOJYKTHBHAS  BIAr0IIO0IBasd
PacTHTEIBHOCTE C OUeHb HI3KHMI KOPMOBBEIMI KaueCTBaMI.
B mpaxTiueckoil JesSTETBHOCTI BaKHBIM MPEACTaeT yUeT TTTYOHHBI MPOMEpP3aHIT MOUBE, KOTOpas
nocturaet 1,5-1,75 m. IIHTeHCHBHOE BOIUTHIBaHIE BOIBI B IOUBY HaUHHaeTCA depe3 5-6 CYTOK mocie
IIEPBOTO IepHoda 3aToIUTeHHs cekini. OTCloa MepHo] HACHIIEHHS IOUB BOJOIT HeoOXOIIMO
IIPHHHMATE PaBHEIM IIPOJIOJLKUTEIEHOCTH 3aTOIUIEHILI C BEIYeTOM 5-6 CYTOK [6].
B uccremoBaHHAX Ha JnMaHe Yparno-Kymrymckoil OpoCHTeIbHO-OOBOJHHTETBHOI CHCTeMBI
H3yJalInck TPH BapHaHTa NPOJAODKUTETRHOCTH 3aTOIIeHNs ceKUMl mnMaHa — 1, 2 1 3 cyrtok. Ilpn
3TOM CJI0i1 BOJBI oaAepskIBaiIcsa Ha ypoBHe 25-30 cm. OmBIT mpoBeieH B 3-X KpaTHOM ITOBTOPEHHI.
VueT yposkas 3e1eHoll MacChl TPaB MPoBeJleH BPYUHYIO, MyTeM CKalllHBAaHIA MacChl ¢ 5-11 IUIOMIaJ0K
JeIAHKI, Kaxkad pasMepoM | m?. BipelmnpaHie CHOIOB ¢ ILTONIAJO0K IPOHM3BOMIIOCE Ha MeCTe.
3eneHas Macca J10BOJIIIACH JI0 BO3AYITHO-CYXOT0 COCTOSHIA C NOCIeYIOIIHNM IepecueToM JaHHBIX
Ha ceHo. OnpeleTeHsl KaueCTBeHHbIE IIOKA3aTelll yporKas ceHa.

Tabnuya 1. Vpodxcaiimocms mpagocmeci TUMAHA € 3A6UCUMOCTN 01 OTUINETbHOCNI 3amOonIeHs
cexyu, y/2d

[Tepnoz HacCHIIEHNS [IOYBE] | YpoXKail ceHa Pa3HOCTH ¢ KOHTPOIIEM T'pynma
BOJIOI, CYTKH I %

1 (KoHTp) 18,1 - - Kontp.
2 22,5 4.4 24.3 I

3 197 1.6 8.8 1T
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[ HCPqs - [ 2,57 [ 14.2 - [

Hacrienne mouBs TiMaHa B TeUeHIe 2-X CYTOK 00ecIeunBaeT moIyueHe 601ee BEICOKOTO YPOoKas
CeHa, 4yeM IIpH OJHOCYTOYHOM HachlleHHH. [Ipn yBemmrde NN IpoI0KHTETbHOCTH HACBIIIEHHA 110
3-X CYTOK HMeeT MeCTO TeHIeHIHs K POCTY ypoiKasg — CTaTHCTHUYeCKH yBellueHHe ypoKallHOCTH Ha
5%-HOM ypOBHE 3HAaUHMOCTH HeCYIIIeCTBEHHO.

TakuM o0Opa3oM, IPOI3BOICTBY MOKHO PEeKOMEHI0BaTh §-11 THEBHOE 3aTOILISHIe CeKIIil TIMaHa.
[Tp1 3TOoM HachIlleHHe MOUBLI BOJOI OyZeT NpoJonKAaThCA /IBOE CYTOK, a CIOil BOJBI Ha JIMaHe
clenyeT Mo UIepsKIBaTh TIyonHoit 25-30 cm.
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ITPOBEPKA METOJA 5TA/TOHHOI O IIVYKA HA ITPHUMEPE JIPEBECHHbDBI
Epogeer A.B., Koaner H.C., I'opoxor T.H., IIarinaor M.B.
TaMOOBCKIIiI TOCYIapCTBEHHEI TEXHITUECKIIT YVHHBEPCUTET

Knrwueeste croea: NoNTOBEYHOCTD, JpeBecHHA, rpaQoaHaTINTHIeCKHI MeTO, IPOTHO3HNPOBaHIIE,
TepMO(IYKTyallllOHHEIe KOHCTAHTHI.

Jl11 mpOrHO3HPOBaHHA JOITOBEYHOCTH B paMKaX TepMOGIYKTYalOHHOI KOHIISTIIIHII
pazpymreHns 1 1e)opMIPOBAHIA TBEPIOTO Tela HeOOXOIIIMO OIpeIelsTs TepMO(IyKTyalloHHEIe
KOHCTAHTBI, BXojdlmie B o0OoOmenHoe ypapHeHne JKypkoBa [1]. TepmodaykTyalloHHBIE
KOHCTAHTHI OIpeIeATCs rpadoaHaTHTIUSCKIM CIIOCOOOM II0 3KCIePHMEHTAIbHO IIOTyIeHHBIM
3aBHCHMOCTAM JorapudMa JOITOBEYHOCTH OT YCIOBHIl 3KCITyaTalllH (OT BeNHNYIHEI BHeIIHell
HATPY3KH U TeMIepaTypel okpykaromeil cpemsr) [2]. Takoit cmocod ompeneneHus
TepMO(IYKTYalHOHHEIX KOHCTAHT JOCTATOYHO TPYAOEMOK, a HeOOXOIIMOCTh IIPOM3BOINTE
rpaduecKkie NnepecTpoeHNs CHIDKAIT TOUHOCTE MOIyuaeMEBIX pe3yisTaToB [3]. B Buay sToro mis
oTlpeneNIeHNs TepMOMIYKTyallHOHHBIX KOHCTAHT OBLI IpeT0KeH METO/I 3TAIOHHOTO ITyYKa, CYTh
KOTOPOTO CBOJITCS K CPaBHUTEIBHOMY aHAIN3y 3KCIIepHMEHTAIbHO IIOIYyIeHHOIO ceMellcTBa
BeepooOpazHEIX IPSAMEBIX TeMIlepaTyp 3aBHCHMOCTH JOTapH@Ma IOITOBEUHOCTH OT BpeMeHH C
ceMeliICTBOM  TaKHX TIIPAMBIX, DPHHATHIX 33 3TaJoHHBlE. J[I8  3TaJOHHOIO  IIydYKa
TepMO(IYKTyalllOHHEIe KOHCTAHTHI I3BEeCTHEI, a OIpelelseMble KOHCTAHTHI HaX0IATCS C IIOMOIIBI0
CHCTEeMBI IepeBOIHEIX KoddduummeHToB [4]. AeKBaTHOCTE MeToJa OblIa IIPOBEpeHa
3kcrepuMeHTansHO [5]. IIpoBepka OblTa BEIMIOIHEHa I JeKOPATHBHO-3alITHON IUTHTHI Ha
CBA3yIOIIEM H3 mom3(pupHOil cMombel. OjHako, Ha IpakTHKe He BcerJa HaOlromaeTcs ciaydail
CXOKIEHH IPAMBIX TeMIlepaTyp 3aBHCHMOCTH JoTrapHdMa JOITOBEYHOCTH OT HAINPSLKEHHI IIpH
IIpe/leThHO BERICOKOII TeMIlepaType (KIaccHUecKHil caydail mpsmoro myuka). BeTpeuaeTcs ciyuaii
CXOJKJIeHHA TPAMBIX TeMIIepaTyp 3aBHCHMOCTH JOTapH(Ma JOITOBEYHOCTH OT HalpsKeHHIl IpH
TIpe/leTbHO HI3KOIl TeMIlepaType (Tak Ha3bIBaeMBIN 0OpaTHENT mydok (pucyHok 1)). B mamHOM
ciyuae  TpeOyeTcd  TpoBepKa  aleKBaTHOCTH  IIPeIIOKeHHOTO  MeTojJa  OIpelelleHI
TepMO(IyKTYallHOHHEIX KOHCTAHT.
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Pucynok 1 — IIpiMvep cXoKIeHIA IPAMBIX TEMIIEPATyP 3aBHCHMOCTH JIoTapHudMa I0ITOBEUHOCTH OT
HalpsKeHHd IIpH IIpeIeIsHO HI3KOII TeMIepaType

[T3BecTHO, UTO OJIHIM I3 MaTEPHAIOB 715 KOTOPEIX HAOTIOZaeTCS CXOKISHHE TIPSIMBIX TEMIIEpaTyp
3aBHCHMOCTH JToTapu(Ma JOITOBEYHOCTH OT HANPSIKEHHS MPH TpeIelbHO HH3KOIl TeMmepaType
gBIsSeTcad JpeBecHHa. J[I8 ICOBITaHHSA [peBeCHHBEl Ha KPAaTKOBPeMeHHVI) IPOUYHOCTh M
JOJTOBEYHOCTE MPH MOMEPEUHOM H3THOE HCIOIb30BAaICA MIECTIIO3HITHOHHEIT CTeH]T (pPHCYHOK 2).
OH COCTOHT U3 paMbl 1, BRIMOTHEHHOII 13 YVTOIKOB. Ha oMOpHOII MIomaake paMbl 2 YCTaHOBIEHBI
OTOpHEIe TYMOBI 3 Ha pacCTOSIHII JIPYT OT JIpYTa paBHEIM IpoeTy danku. Odpazell 4 moMemnaeTcs
IIIHPOKOIT CTOPOHOIT Ha OMOpPHBIE TYMOBI I HATPYKAeTCA ¢ IIOMOIITBI0 TPY30BOT0 YCTPOIIcTBa S yepes
peruar 6. IlepemaTouHoe oTHONIeHHe pbluara cocTaBisano 4,125, TloBwimeHHas TeMIlepatypa
cO3/1aeTcAd CTeP;KHEeBEIMH 3JIeKTpOoHarpeBaTelnsaMn /. (78 CHIDKEHIS TeIUIONMOTePh H CO3JaHHA
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HaIIPaBJIEHHOTO TEIIJIOBOTO ITOTOKA HA ONIOPHYIO IUIOIIA/IKY YCTaHaBJIeH U 3aKpeIlIeH Ha paMe KOXKYyX
8. Temmnepartypa 3agaerca JIATPom 1M 220B-9A 9, a perymipyercs H H3MepsieTcs IOTeHIIIOMETPOM
DIIB2-11A rp. XK 0+300 °C 1 10TmOJIHUTEIBHO KOHTPOIHPYETCA TePMOMETPOM € TOUHOCThIO * |
°C. CrenyeT OTMeTHTb, 4TO TepMOIlapa H IIapHK TePMOMETPa PAcIlOJIOKeHB! B 30He pa3pylIeHH:A
pabouero yuacTka odpasra.

JI1s ycTpaHeHHs BIHAHIA MeXaHITUeCKIX KoTeOaHIIl IpH pa3pyIeHH 00pa3IoB HCIOIb30BaI0Ch
aeMmmnupyromee YCTPOICTBO — EMKOCTh, 3allOJHEHHYK IIeCKOM, CBepXy KOTOpPOro YIOKeH
pe3HHOBEII KOBEP 6—=20 MM.

Pucynoxk 2 — CxeMa yCcTaHOBKII [T IPOBeIeHHs HCIIBITaHHIT

IcnelTaHus TpH  pa3pylleHHH IIOTepeuHbIM H3THOOM IPOBOMILTHCH B peKIMe 3aJaHHBIX
MTOCTOSIHHBIX HANIPSOKEHHIT I TeMIlepaTyp (B HHTepBane oT 6 10 36 °C) mo cTaHIapTHOII METOJIHKE.
OO0pazusl BBIIEPKIBATIIICE TIPH 3aJaHHOI TeMIlepaType B eCTeCTBeHHBIX YCIOBHAX B TeueHIe
TpeOyeMOTo BpeMEeHH, KOTOpOe OMNPeNesIoch TePMOCTATHPOBAHHEM, 3aTeM IIOMENIATHCH Ha
HCTBITATETBHYIO CEKITII0 YCTaHOBKIH. [Ipn mpoBeneH KpaTKOBpeMeHHBIX HCIIBITaHIIT 6 00pa3Ios
Ka)XJ0TO BIJIa CTYIIEHUYATO HATPYKAIICE 0 UX MOJTHOTO pa3pyileHns. B mpolecce 3KCIepiMeHTOB
(ukcHpoBantack MakCHMalIbHAs pa3pyllalonias Harpyska, BEIOepXKIBaeMas MaTepHaloM. Tax Kak
HArpy3Ka IlepelaeTcs dYepe3 pbMUar, TO (akTHyecKas pa3pyllarolnas Harpy3ka oOIpejessiiach
COTTIaCHO CXeMe, IIpe/ICTaBIeHHOII Ha pHCYHKe 3, o dopMmyIe:

P, =4125P+438 (1)

rae P — Harpy3ka npuiokeHHas depes periar.
72 P2 20 72072 72 7 V2 72 72 72 P 7 2 20 P2V Ve T Ve A

Py PR 2

P — marpy3ka, mpiutokeHHas depe3 pwraar li; P, — dakrrueckas paspymraromas Harpyska; q —
paBHOMEpPHO paclpeeleHHas HArpy3Ka OT Macchl peruara (m = 4,8 kr)
Pucynok 3 — PacueTHas cxema ompe/ielieHHs pa3pyllarmieil Harpy3Ki
B mporecce 3KCIIepHMeHTOB, HANlPaBIEHHBIX Ha OIpelelleHIe JI0JTOBEUHOCTH, (PHKCHPOBATIOCH
BpeMsl OT MOMeHTa Hauala HaTrpyXKeHHs Hepaspymraromeil Harpyskoit (0,88cp, ..., 0,98c,) no
pa3pymrenns obpasma. [ moaydeHns KaXI0il TOUKH HCIBITEIBAIICH He MeHee [ecTH 00pa3IoB B

HISHTHYHBIX ycIoBHAX. IIpsAmas B KoopamHaTax lg7-0o CTpomIack 1o 5 ToukaM (5 cTymeHeil
HarpyKeHIA I (HUKCHPOBAHHOI TeMIlepaType).

IccneoBanmsa MPOBOMILIHCE IpH TeMmepaTypax 5, 25 u 35 °C, 118 KOTOPBIX OBLTH ITOIyUeHB
pa3pyiaroniie Hanpsxenns 69,39, 57,65 u 53,29 MIla cooTBeTCTBeHHO.

Pe3yneTaThl 3KCHepHMeHTaILHOTO ICCIeI0BaHN IT0CIIe CTaTICTHYecKoil 00paboTKII IpecTaBIeHE
B Tabmmie 1.

Tabmima 1 — PEBYJIBTBTBI SKCIIEpHMEHTAIBHOT'O HCIIBEITAHHA 06pa3HOB

BATBIC KA3SAKCTAH MHHOBAITUSILIK-TEXHOJIOI USUIBIK, VEHHBEPCUTETIHIH XABAPIIIICE
BECTHHK 3ATATHO-KA3AXCTAHCKOI'O MHHOBAITHOHHO-TEXHOJIOI MYECKOIO VHIBEPCHUTETA
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Temmepatypa, °C

Ti=5 | T, =25 | T3 =35

Paspymaroniie Hanpsxenusa, Mlla

op= 69.39 op = 57,65 op = 53.29

n n'o,, MIla lgt n n-op, MIla lgt n n-op, MIla lgt
0,98 68,00 0,43 0.98 56.5 0,81 0,98 52,22 0,87
0,95 65,92 0,88 0,95 54,77 1.31 0,95 50,63 2,04
0.93 64,53 1,66 0,93 53.61 1.45 0,93 49,56 2,18
0.90 62,45 1,98 0,90 51.88 2,85 0,90 47,96 2,56
0.88 61,06 2,50 0.88 50,73 2,93 0.88 46,90 3,70

[To nmaHHEIM TaOmHIBI | TOCTPOEHO CeMelicTBO BeepooOpasHBIX NPAMBEIX (PHCYVHOK 4, a).
[TpsamomiHeliHas 3aBHCHMOCTE /g7 = f(o) mpu Temmepatype 5 °C ommceiBaeTcs ypaBHeHHeM: [gr=-
0,299-¢+20,758, mpu temmepatype 25 °C — /gr=-0.404-¢+23.505, a mpu temmnepartype 35 °C — /gr=-
0,457-0+24.864.

[Tpu mepecTpoennn rpaduka B KOOPANHATAX «/2T — o» (PHCYHOK 4, @) B Tpaduk B KoopaAHHATaX «/gT
— 1000/T» (pucyHox 4, 6) Oblmn BBIOpaHBI HampsukeHns 40, 45 u 45 MIla. IpamomiHeitHas
3aBHCHMOCTL /gt = f(1000/T) g HanpsxkeHna 40 MIla omuceiBaeTcs  ypaBHEHIEM:
lgr=6,297-(1000/7)-13,866. Ilpsamas Hampsxenus 45 Mlla omnuceiBaeTcs ypaBHEHHEM:
[gr=8,543-(1000/7)-23.446. [IIpsavmas wHampsxeHns S50 MIla omiceiBaeTcad ypaBHEHHIEM:
Igr=10,792-(1000/7)-33.,035.

JI1151 TepeBAHHEIX 00pa3noB 4 IpAMoHeitHad 3aBHcHIMOCTE Uy = f(0) (prcyHOK 4, 6) omIchiBaeTcs
cleaylomuM ypaBHeHHeM: Up=7.363-0-172,14. Takum o06pa3oM, TepMObIyKTyalOHHEIE
KOHCTAHTHI JePeBAHHBIX 31eMeHTOB LeJIbHOTO CeUeHHs PaBHEL /gT, = 12,5; T = 235; Uy = -
172.14; v =-7.363.
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a — 3aBHCHMOCTL Jorapndma I0JITOBEUHOCTH OT HANpshKeHIsS; 0 — 3aBHCHMOCTH Joraprdma

JIOITOBEYHOCTH OT 0OpaTHOI TeMIepaTypsl yeBeanuenHoil B 1000 pa3; B — 3aBHCHMOCTh 3HEPTHH

AKTHBAIHM ITponecca paspyIieHd OT HAlIpAKEHIA

=

Pucynox 4 — Tpaduueckas HHTepHpeTamis ONpeleleHHs TepMO(IYKTYaIlHOHHEIX KOHCTAaHT
obob1IeHHOTO YpaBpHeHHs JKypKoBa 11 JepeBSHHBIX 00pa3lioB

ITo MeTOIy STAaZOHHOTO IIydKa KOHCTaHTY /g7, OIpeIeIseTcs HAa OCHOBAHHH IIOTyUeHHEIX
SKCIIepHMeHTAalIbHBIX 3aBHCHMOCTEIl H B IaHHOM cIydae OHa cocTaBigeT 12.5. Ha ocHoBaHHH 3THX
JKe TIOIYYEHHBIX IaHHBIX, a TOUYHee Ha OCHOBAaHHH YypaBHEHHI MpSAMBIX TeMIepaTyp Trpaduka
3aBHCHMOCTH Joraprudma I0JITOBEUHOCTH OT HaNpsUKeHHil (PHCYHOK 4, a) cTpoutTcs Tpadix
3aBHCHMOCTH VIVIOBBIX KO3()(DHIIMEHTOB VyKa3aHHBIX IPAMBIX TeMIepaTyp OT 0OpaTHOII
TemriepaTypsl yBennueHHOH B 1000 pa3 (pucyHok 5). JlaHHAsA 3aBHCHMOCTh HMEET JTHHEHHBIIT BH]T I
omIceiBaeTcs ypaBHeHHeM a=0.445-(1000/7)-1,899. Torma c*=0.,445, a mpu a=0 mpencTaBiseTcs
BO3MOJKHEIM HaX0KIeHIe KOHCTAHTHI Iy , KOTopas B JaHHOM ciydae IoiydaeTcss paBHOil 234.,4.
[TorpemHoCcThs oOIpesielieHHs] 1O CPaBHEHHIO C OIpejiefieHHeM II0 KIaCCHUeCKOIl MeTOIHKe
cocTtaBaget 0,26 %.

1000/T

0 4 i t }
.L 31 312 313 3/4 3.5 3|6 3|7 3¢

-0.2 /

0.4

a -
. )
Pucynok 5— I'paduk 3aBHCHMOCTH VITIOBBIX KO3((UIINEHTOR MPSMBIX TeMIlepaTyp 3aBHCHMOCTH
morapu@ma JI0Ir0BEUYHOCTH OT HAIIPSKEHHIT 0T 00paTHOI TeMIepaTypsl yBernueHHoil B 1000 pa3

Kosdoumnnent k, = o/6; =25,5/10=2,55, rae ¢=25.5 — Touka abclHcc TOUKH MOJOCA TIPAMBIX
Temmepatyp (pucyHok 4, a); ¢-=10 — Touka alclcc TOMKOCa 3TaJOHHOTO TpaduKa TPAMBIX
Temnepatyp. Kosddument kx = ¢ /c:"=0,445/-2,619=-0,17, rae ¢*=0.445 — yr1oBoii ko3bdHIIIEHT
9KCIEPHMEHTaIpHOro Irpadnka (PHCYHOK S); ¢*, =-2,619 — yriaoBoil KO3 (HIIEHT 3TaTOHHOTO
rpaduka.

TepModmyKTyalmoHHEIe KOHCTAHTHI 3TAIOHHOTO ITYUKa MpeCTaBIeHs! B Ta0mure 2.
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Tabmmua 2 — TepModIyKTyalllioHHEIe KOHCTAHTHI 3TAIOHHOTO IMyUKa

v, kJ[x/(Mome-MITa) Uop, kJ[K/MOIB Tm K lgto
50 500 500 -1

~

* (x'ro*=k .kk ’DTO
TepmodaykTyarionHas koHcTaHTa Uy ompefensiercs mo dopmyre: g G=2,55+(-
0,17)-500=-216.75. IlorpenrHoCTs OMpeaeleHHs [0 CPABHEHHIO ¢ OTIpeIelIeHneM 0 KIacCHUecKOoil

MeToIHKe cocTasiageT 22.9 %,

*= |

CTpyKTYpHO-MeXaHHUeCKas KOHCTaHTa ¥ onpenensieTcs mo Gopmyie: 7 % 75=.0,17-50=-8.5.
[TorpemHoCTs OIpeleleHNs [0 CPaBHEHHI C OINpeJeleHHeM II0 KIacCHUeCKOIl MeTOIIKe
cocTtaBngeT 14,3 %.

[TomydeHHBIE pacXOKIEHISA MOTYT OOBSICHATCS BBICOKHMH TOTPENTHOCTAMH — OIpeIelIeHIIs
TepMO(DIYKTYAITHOHHBIX KOHCTAHT IO KJIacCHUECKOil MeTOINKe, CBA3aHHbIE C HeOOXOANMOCTHIO
BEITIOJIHEHHS Tpa(UUecKNX IMepecTpOoeHHII H pabdoTEl B MOXyaorapu(@MHUecKHX KoopaHHaTax. B
CBA3U C 3THM TpeOyeTcs MpoBepKa Ha JIPYIHX MaTepHaiax, Ui KOTOPBIX HaOMIaeTca CX0KIeHNe
IIPSAMBIX TeMIepaTyp B TOUKY OpH IIpeIedbHO HII3KOI TeMIepaType.

CHHCOK TUTepaTyPBhI:
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yH-Ta, 2009. 124 ¢

2. Perens B.P., Cayukep A.Il., Tomamesckuii 3.E. KuHetndeckas mpupoja MpOIHOCTH TBEPIBIX
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3. Epodeer A.B. Pors uenopeueckoro ¢akTopa B ompeeTeHne TepMO(IYKTYallHOHHBIX KOHCTAHT
obobmenHoro ypaBHeHnsA JKypkosa rpaduuecknm crocodom // A.B. Epodeer, P.H. JIpannukos,
T.I1. Topoxos // CTPOUTEJIBHBIE MATEPHAJIbIL, OBOPYJIOBAHIIE, TEXHOJIOT I XXI
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A.B. Epoceer, T.IL. I'opoxos. - Pacckazoro : I131-Bo «3Be3goman», 2021. — 80 c.

5. Topoxor T.II. Amamn3 BO3MOKHOCTH HCIIOTB30BAHHA MeTOJa 3TAJOHHOTO IIydKa A
ompenenenus TepMmodaykTyarmonasix koHcTanT // T.I1. T'opoxor, A.B. Epodeer, B.M. /laniuoe,
C.II. TopoxoB, ®@.A. Bapdomomeer // CoBpeMeHHas Hayka: T€OpHs, METOIOJOTIA, IPAaKTHKa:
Marepnanel 3-if BCcepOCCHIICKOIl (HAITNIOHATBHOI) HAayJHO-TIPAKTHUeCKOoil KoH(pepeHmnn, [3-14
anpens 2021 r. / ®I'BOY BO "TamboBckIil ToCyIapcTBEHHBIN TeXHHUecKHIl yHHBepcHTeT". —
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V]IK 629.3.083

BJIMAHHE TEXHHYECKOI'O COCTOAHUA PYJIEBOI'O VIIPABJIEHHA HA
SKCILTYATAIINOHHBIE CBOIICTBA ABTOMOBILIA

Osepuenko I'.I., k.T.H., acc. mpodeccop
Kusicopa I'.M., cT. mpenoaBarens

3amangHo-Ka3zaxcTaHCKIIT HHHOBAIOHHO-TEXHOIOT HYeCKHIT VHHBEPCHTET

Knrwuesste crosa: Pynepoe ynpaBieHue, H3HOC JeTajlell, IePeoIIHOCTE JHATHOCTHPOBAHISA.
OmHOIT 13 Mpo0IIeM HCII0IB30BaHHIL aBTOMOOIIFHOTO TPAHCIIOPTa SBIIAETCS aBaPHITHOCTS.

Poct uncna JITII mHanpsamyro cBg3aH ¢ pOCTOM YICIeHHOCTH aBTOIapKa CTpaHEL. B cpemHeMm
0 peciyOIHKe B KakKI0il TpeThell Ka3aXCTaHCKOI CeMbe eCTh aBTOMOOMITE.
Bompmioe koanuecTBO aBTOMOOIIEl ¢ «DOIBIINM BO3PACTOM) II03BOIIAET MPEANOI0KITE, UTO TIPH
SKCIUTYATAITHI THX aBTOMOOIIel He obecmeunBaeTcss COOTBETCTBYIOIINIT KOHTPOIh TEXHHUECKOTO
COCTOSIHIS W CBOEBPEMEHHO HE OCVIIECTBIIIETCS TeXHHYecKoe OOCITyKHBaHHE. JTO SBIAETCA
npHuHHOM 15-20% D0opoKHO-TPaHCIIOPTHEIX IPOHCIIECTBHIIL.
Cpexmnr OTKa30B arperatoB H CHCTEM aBTOMOOWIA HamOojee TSKelble TOCIEICTBHA BBEI3BIBAIOT
OTKa3bI CHCTeM, OTBEUAIONINX 3a 0€30MacHOCTh aBTOMOOILIS, a IMeHHO, pylIeBoro yipasieHus (PY)
HebGonpmme JITII BBI3BaHHBIE HEHCHPABHOCTRI0O PV U IpHBeIeHHBIM K HE3HAUHTEILHBIM
TIOBpPEKIEHISIM  KY30Ba aBTOTPAHCIIOPTHOTO CPeICTBa MOTYT BooOIIe He (DHKCHPYIOTCS OpraHaMIil
nopoxHON momui. KocBeHHBIM MOATBep:kKIeHHEeM IpPelrnoIokKeHHs O KOJIHYecTBe OTKa30B
ABJIAIOTCA JaHHBIE O IIPOBEPKH TeXHHUecKoro cocTosHmsa 1C B mepHoI TeXHHYeCKHX ocMOTpoB. C
[IEPBOTO paza TeXHHUECKHe OCMOTPHI MPOXOAAT Toabpko 75-80% aBTomoOmmeii. Kaxkmeri 7-8
AaBTOMOOILTE IIMeeT HEHCIIPABHOCTH TOPMO3HOII CHCTEMEI, a Kaxpli 10-12 — pyneBoro yrmpapieHns
[2].
[To meTtamsM pylIeBOro VIIpaBIeHIs HalMeHbIee 3HAUeHHsS HapaOOTKH Ha OTKa3 MPHXOJNTCS Ha
HCITOTHUTETBHBII MexXaHI3M 10 60% otkazoB. Huskas HapaboTka Ha 0TKa3 00BsICHAETCS TSHKETBIMI
VCIOBHAMH paboThl. XapaKTepHBIM BIIOM H3HAIIMBAHIA SBIAETCS TaKIM oOpa3zoM abpas3mBHOe,
KOTOpOe BBIpakaeTcsi B YBelIHUeHHH 3a30pOB H pa3BHBaeTCs C OIpelelleHHON CKOPOCTEHO.
OcTanpHBIe TeTaldH padoTarT B Oollee MATKIX YCIOBHAX. JIIarHOCTHYeCKHMI mapaMeTpaMH 3THX
Ipynn JeTanell sABISIOTCA pa3Bal H CXOKIeHHe Kojlec. llccienoBaHne TeXHHUYECKOTO COCTOSHHA
netaneit PV apromo6mteit KamA3 nmporoannocs B TOO «ABTokOMOMHAT
Ha pucynke 1 mpezncraBieHsl THCTOTPaMMBI H TeOpeTHYeCKHe 3aKOHBI paclpeielleHHs IapaMeTpoB
pa3Baiia I CXOKJIeHHs KoJIec aBTOOYCOB

Variable: cxowaoeswe. Distribution: ng-qorm;l Varable: paseann. Distribution Log-normal
Chi-Square test = 010000, df = 1 (adjusted) . p = 0,68284 Chi-Square test = 1,08435, of = 1 (adjusted) , p = 0.20773
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Pucynok 1 — I'mcTorpaMMBl U TeOpeTHUECKHE KPHBEIE 3aKOHOB pacIpeIeleHHs: a) — CXOKICHHA
Kouec; 0) — pa3Balia Kolec.

Amammsupys JaHHBIE PHCYHKa | 1 Tabaumbl | MOKHO OTMETHTB, UTO CpeIHIE 3HAUeHHS
IHATHOCTHYECKHX MapaMeTPOB IIPEBOCXOIAT JIOMYCTHMBIE II0 TEXHHYECKHM VCIOBHAM. ITO
CBHJIETETLCTBYET, UTO B MOMEHT TIPOBEIeHHsA TeXHHYECKOTO OOCTyKHBaHHSA oKomo 50%
aBTOMOOIUTell yKe OBIIH HEHNCIpPaBHBI 10 YyKa3aHHBIM IMapaMeTpaM M IPOI0JLKaM
IKCIUTyaTHpOBaTECA(Tadmia 1).

Tabmima | — CooTHOIIIEHIe JOMYCTHMBIX 3HAUESHIIT TIPI3HAKOB U CpeJIHUMH 3HAUSHIISIMIL.

HanmenoBaHie HomycTtmoe Cpennee 3HaueHne | CpeqaHee
IIoKa3aTens 3HaueHHe KBaJpaTHyecKoe
MIpH3HaKa OTKJIOHEHIIE
PazBan koiec 5,88 5,9916 1,2459
Cxoxnmenne xouxec | 1,5 2.,0016 1.2909

[IpencTaBieHHBIE JTaHHBIE YKa3BIBAIOT TaK ke HAa HEOOXOINMOCTH OIpeJeleHHs IMePHOIHTHOCTI
IHATHOCTHPOBAHIA, OTIHUHON oT mepmoamuHoctH JI-2, (cepuc B uepes 20 000 xm.) mis
[IpeIyIpeskIeHNI BOZHIKHOBEHII HEHCIIPABHOCTH.

Cpexn MeTOIOB OIpeAeneHNs NepHOIIYHOCTH AHArHOCTHPOBAHILI HAIOOIbIIee pacIpocTpaHeHHe
MOJIYUNT MeTOJ OIlpejeleHHe MePHOINIHOCTI II0 3aKOHOMEPHOCTH H3MeHeHHsd MapaMeTpa
TEXHHYECKOTO COCTOSHHS I €r0 JOMYCTHMOMY 3HAUSHIIO.

CHHCOK JTHTepaTypbI:

1. https ./ www.nur.kz/nurfin/economy/2036763-kolichestvo-avtomobiley-prevysilo-5-min-
edinits-v-kazahstane/

2. Yaiixoeckuit M. II. PyneBble ympapieHus aptomodbuneit / HI1 Yaiikoeckuil, I1A.
Caromamun. - M.: Mamusroctpoenne, 2017. - 176 c.

3. Kyzneyoe, E. C. YopapieHne TexHnueckuMn cructeMaMmu| Tekct] / E. C. Kyzweyoe. - M. :

MAJII (I'TV), 2003. - 247 c.
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3®PEKTHBHOCTDb TEXHOJIOTI MYECKHIX JIMHUIT
KOPMJVIEHHA " KUBOTHbBIX

Bemumes C.M., 1-p TexH. HayK, mpodeccop
3aBpaxkHoB A.Il., 1-p TexXH. HayK, mpodeccop, akagemnk PAH
IIaBaoB A.l'., KaHI. cel.-X03. HayK, JOLEHT
Beirysos ML.E., actiiipant

TamOo0BCKHIT rocyIapCTBEHHEBIN TeXHHUeCKHIT YHIBepcHTeT (T. TamOoB, Poccri)
MiraypHHCKHII TOCYIapCTBEHHEII arpapHbIil YHUBepcHTeT, (r. MuaypuHck, Poccus)
Bcepoccuiickuii HayuHO-HccIeJ0BaTeIBCKUIT H IPOeKTHO-TeXHOIOTHUeCKHIl HHCTHTYT
HCIOIB30BaHNA TEXHUKH 1 He()TETPOIYKTOB B CeTbCKOM X03diicTBe (r. TamboB, Poccrs)

Knrwuesste cnosa: HopMa KOPMIEHIS, IPHUBEC, SHePT03aTPATHI, TEXHOIOTHIECKHI 3 deKT.
MakcnmansHast 3((eKTHBHOCTE JKIBOTHOBOJICTBA MOJKeT OBITh JOCTHTHYTa 3a CUeT
HCIIOIBE30BaHIS BEICOKONIPOIYKTHBHEIX IIOPO/I KIBOTHEIX, BHEIpeHH IIPOrpecCHBHBIX TeXHOIOTHI
X COJep;KaHHsd, MOeHHsA, CO3JaHHA TpeOyeMBIX YCIOBHII cpeasl OOHTaHHA, yOOPKH HaBo3a H
KOpMJIeHHA IIPH HaTIHIHN TeXHOJIOTHUeCKH H TeXHIUeCKH HaIeKHEBIX CpeICTB MeXaHm3ammi [11].
DxroHOMIUecKas 3 eKTHBHOCTL PACCUNTHIBASTCS Ha OCHOBE COIOCTABJIEHNA 2aTpaTt, IPHOBITH I
peHTabeIFHOCTH IIPOM3BOCTBA. YBelUeHHe SKOHOMHUEeCKO 3(QeKTHBHOCTH BO3MOKHO 3a CUeT
VBeJIIUeHHs IIeHEl peall3yeMoil IPOAYKIIH TN 3a cueT yMeHEbIeHns cebecTonmocTi. CHIDKeHIe
ce0ecTONMOCTH MOKeT OBITh JOCTHTHYTO IIPH YBEIHYSHHI 00beMa IIOTyIeHHOI IPOIYKIIIH I
3KOHOMHI 3aTpaT Ha M0JIydaeMyH IPOIYKIIHIO.
ITpu oTKOpMe KHBOTHBIX 300TeXHIIUecKas HayKa OCHOBHEIM BEIXOJIHBIM KpHTepHeM ONTHMH3allHi,
IpHMeHAeT CpeHeCYTOUHIH IpHBec. BeInumHa cpeTHeCYTOYHOTO IpHBeca 3aBHCHT OT OOJIBIIOTO
KOJIMYecTBa (pakTOpoB. B KadecTBe BO3MYyIIAaONIIX (DAaKTOPOB BBICTYNAKT KaueCTBO KOPMOBOIL
CMecH, HeHadII01aeMOCTh TeKyIlell MacChl JKHBOTHEIX, a TakiKe CIyJallHOCTE ee paclpesieleHIs B
rpymire. [Ipi 1CIIoI530BaHIH 3aBO3HEIX KOMOHKOPMOB HET BO3MOKHOCTII BIIISHILT HAa €70 KauecTBO.
B ciyuae mpHTOTOBIeHHs cMecH HeNOCpeICTBeHHO Ha (epMe KauecTBO cMecCH KOHTPOIHPYIOT IO
[IOKa3aTeI0 HeOJHOPOIHOCTH.
JOCTYNHBIX anmapaTHBIX CpPEICTB, IIO3BOJIIOMINX OIEPAaTHBHO OIIpelelsTh CPeIHECYTOYHBIE
IIPHBECH! HA ;KHBOTHOBOIUECKIX 00BeKTaX COJepIKaHHs KIBOTHEIX He CyIIecTBYeT [4, 7).
MaTtepuaab! 1 MeToabl. QopmMamizalnig Ipolecca BEIpAIIBaHIIA KIBOTHBIX B BIIE €KeC yTOUHBIX
IIPHBECOB OT IapaMeTPOB KOPMJIEHHS M HX MacChkl M03BoifeT [4, 7]: ONTHMH3HPOBATE IO3HI
KOPMJISHHA; OLEHHTh BINAHHE IOTPeIIHOCTH [J03HPOBAHIA KOpMa Ha IIPHBECHl JKHBOTHBIX;
IIOCTPOHTE MOJIeNH IIPOrHO3NPOBAHIIA IIPOI3BOICTBA Msca.
Hns BeiObopa 03B KopMa HeoOXoAHMO OOOCHOBaTh KPHTEpHH ONTHMAIBHOCTH. B KadecTme
KPHTepPHs HCIOTb3yeM MaKCHMYM IIPHOAaBKH Macchkl Ha eIHHHITY KopMa.
BripaskeHle 17151 cpe/IHETO 3HaueHHs (paKTHUeCcKHX IIPHBECOB KIBOTHOTO [4, 7].

“m P Doy |

v 2

QHIJ:PH\'J.\I_PIOO[@J ;Q,G‘,
[D+Dpad}-_|

(1)

rie frex - gopMHUPOBAHHEII IPHBEC CBUHBI IPH OTCYTCTBIM (BITyKTYAITHH 03I KOPMIEHIIA, T/CYTKIL
G - cpenHee KBaJpaTHYHOE OTKIOHEHHE 1103bl D Qnp — IUTAaHHpPYeMble CpeTHeCYTOUHbIe IIPHBECEH
cBHHell, T/cyTKi; P1oo - HMOTeHINATEHO BO3MOJKHEIN IIPHBeC JKHBOTHOTO, UIS JTaHHOIl MOPOJIEI I
TaHHBIX YCIOBHII COIEp:KaHHA, T Proy - TeHETHUeCKH BO3MOJKHEI IIPHBEC KHBOTHOTO, I; m -
(akTHyeckas Macca JKHBOTHOTO, KI; D, Dpog - 032 KOpMIEHHs H MONepXKHBArONIas 103a
KOpMIIeHI, K.e.

JlaHHasg MoJIeNb I03BOIAET OIIEHHTh NTOTEPH IIPHBECOB 3a MPOIISNINe CYTKH 0T KadecTBa pa3Iadil

kopma [4, 7]. AHamn3 BeIpakeHus (1) moka3piBaeT, UTO Jake IPH YCIOBHH, KOrja (hakTHuecKas
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BEIJaBaeMas J03a COBIIAJaeT ¢ HOPMHPOBAHHBIM 3HaUeHHeM, IPOICXOINT IoTeps mpusecos [4, 7].
DTO CBS3aHO C TeM, UTO BhIpakeHHe (1) mMeeT HennHellHbIT XapakTep. UYilcIeHHas OIleHKa
BEIpaKeHnd (1) moxaseiBaeT, uto (OYKTyaIns JO3UPVIOMIEro ycTpoiicTBa B mpenemax 15...30%
npuBoauT K 0,5...5,5% moTepn mpHBeCOB.

IIpn BeIZaue B TIpYIIIOBBEIE KOPMYIOKH HOpPMa BBIJAUH OIpeelsgercd KOJIIUecTBOM KOpMa,
BEIJIAHHOT O Ha JUTHHY KOPMYIIKH:

Gy
9, = 7
£ (2)
rae 9% — puHelHad IVIOTHOCTB KopmMa, [\T.-";M_Z_ & - Ppaz0Basd HOpMa BbIIAYIH Ha OOHY I'OJIOBY, KI.-""I'OJ'II,
iy Ly _

- THCIIO KOPOB Ha OJHO KOPMOMECTO, TOTL; OIITHA KOpMOMecCTa, M.

HpII 3aJaHHOIT CROPOCTH KOpMOpa3daTUIHKa JHHeITHAsI IIOTHOCTh KOpMa, BeIaBaeMasd II0 IIIHHE
KOPMVIIKH, OIIpeJeIdeTCa:

9

J zp
“r ’ (3)

rie % — momaua JTO3HPYIONIET0 OpraHa KopMOpa3daTdika, KI/c; < - CKOpOCTh KOpPMOpa3daTulKa,
M/c.
[IpupasHsieM BoipaskeHns (2) 1 (3), mocie mpeodpazoBaHNs MOTYUIM:

q, =

qp-My 'Vaap
Yo =—
L. 4)
[Tomaua 00BEMHOTO J03aTOpa OIMPEIETSIETCS IO BEIPAKEHITIO:
0, = P'V"’, (5)

rlle t — BpeMs BBIJIAUH 03B KOPMa, C.
[Tocrme moxcTanoBKH (4) B (5) momyunm:
q, M-V,

azp

BrimaBaemas moza KOpMa OIIpeIelIAeTCA l'[pOl"pa..\.’LMOﬁ OTROpMa KHBOTHBIX. O6peM BEIJIaBaeMoil
HO3EI YCTaHABJIIIBA€TCA HaCTpOf[KOﬁ paﬁotmx OpPraHOB KOpMOpa3JaTUIiKa.

HpII Bb[60pe I COBEPIICHCTBOBAHHH TEXHOJOTIHICCKOTO O60py,HOBaHIIH IIPHIOTOBJICHHA II pa3datll
KOPMOB 4HacCTh IIapaMeETpOB 3¢)CbEKTIIBHOCTII HM3MEHALTCA (KOIHUYECTBO HpOIIEBe,HEHHOfI IIPOOYKIIIH:
3aTpaThl Ha TOIIITHBO H 3JISKTPO3HEPIHRO: OILNIaTa pr,:[a), a YacThb 3aTpaT YCIOBHO IIOCTOAHHEBI
{amopnnammHHhre OTUHCIICHHA, 3aTpaThl Ha TO mu peMOHT), TaKk Kak 3aBHCAT OT OalaHCOBOIl
CTOHMOCTH H HOPM OTUHCIIEHIA [8—]

Texmomormueckas 3¢l¢}eKTIIBHOCTB XapPaKTepH3YeT IHCIIOJIR30BAHIC pPeCypCOB IIPOH3BOACTBA I
HCITIOJIB3YETCA I OLIEHKH ITpoIecca IMMpoH3BOACTEA. TexHomOrHUeCKasd B(bd}eKTIIBHOCTB H3MEPACTCA
HaTypaJlbHBIMH IIOKas3aTe/IAMH, CTOHMOCTHBIE OIEHKH '}qu}eI\'TIIBHOCTI[ KaueCTBa KOPMIIEHIA
JKHBOTHBIX OCHOBEIBAIOTCS HAa TEXHOJIOTHUECKOIT 3(1)(1}8KTIIBHOCTII [14]

BBI6OP l'[epCI'[eI\’TIIBHOIVI TEXHOIOTHYECKOI CXeMBI JTHHHU IIPUTOTOBJICHHA II pa3gadyll KOPMOEB Ha

}KIIBOTHOBOI['-IECKOfI (pepme OIIeHHBAaeTCA IMoKa3zaTeileM —  TeXHOIOTHYeCKHM 3(1)@61('[0}1,
CBA3BIBAIOIIIIM CPEOHECYTOYHEBIC ITPHBECHI KHBOTHBIX C 3aTpaTaMH >HEPIHH Ha IIPHBOI pa60tmx
OpraHoB:

0
3, =

r
3
2 . (7)

rae D TexHomormdeckuil >gdekt, ((r/cyT)/(BT-¢/kr)); Qup — MOTEPH CPeIHECYTOUHBIX IIPHBECOB
JKUBOTHBIX, T/CYTKHI; X — yaeabHEIE 3aTPAThl SHEPTIH Ha Mpolecc pas3aaun BT c/KT.

Ecnn 3a kputepuii KOMHYeCTBEHHOIN OIEHKHN KauecTBa KOPMOpA3Taull MPHHATE KO3(PUIIHEHT
BapHaIni, TO MOKHO 3aIlcaTh:

Vg =3V, TV 2V IV (10) 8
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rae ' — HepaBHOMEPHOCTh KopMmopaszaauu, %; VerV “? - HepaBHOMEpPHOCTh COOTBETCTBEHHO
IJIOTHOCTH KOpMa, maq[}dnmnema 3aMoIHeHNs 7103aTopa, BpeMeHH BBITPY3KH KOpMa, CKOPOCTH
nepeMelleHNs KopMopa3gaTdnka, %o.

Ha HachIHyIO IITOTHOCTH KOpMa OKa3bIBaeT BIIAHIE KaueCcTBO NMPHTOTOBIEHHOI KopMocMmecH. B
COOTBeTCTBHH C [2, 6, 9, 10, 13] 0ocHOBHEIM KpHTeplieM KauecTBa IIpollecca CMelIBaHIs SBIfeTCs
KO3 UIINEHT BapHaIlii:

L]JJVE’V

(12) 9
rae Ve« — HepaBHOMEPHOCTE KauecTBa cMecH, %0; - Macca KOHTPOJIBHOTO KOMIIOHEHTA B i-011 Mpo0e,

Kr; ' - cpegHee apmdMeTHUecKoe 3HaYeHNE MAaccChl KOHTPOIBHOTO KOMIIOHEHTa B Ipo0dax, KI; 1 -
UIICIIO TIPOO.

Ha HepaBHOMEpHOCTR KauecTBa CMeCH OKA3bIBAIOT BIIHAHIE (DI3HKO-MeXaHHUYeCcKHe CBOICTBA H
COOTHOIIEHHS CMEeIINBaeMbIX MaTepHaIoB, KOHCTPYKIIIA CMeCHTeIIA I CKOPOCTE BPAIIeHIs pabodix
OPraHOB, CTEIeHb HAMIOTHEHIISI CMECHTETBHOI KaMepEI, IIPOJI0KHTETEHOCTE IIpolecca [3].

Jl11 mprBoga padoumx OpPraHOB B JIMHILX IPHTOTOBIEHHA H pa3gaddl KOPMOB YCTaHABIHBAOT
ACHHXPOHHEIE 3/IeKTPOIBUTaTenN. YacTOTy BpallleHIs aCHHXPOHHOTO JIBHTaTels IIPH HOMITHATEHOI
Harpy3Ke I OTKIOHEHHH Hanpmemm OIIICEIBAeTCs BEIpaKkeHIeM [12]:

N, ,5 (U
Na, =1, 1 =Sy —’\f L ;
I HOM \
L , (10)
rie Pu — CKOpPOCTE BpallleHHd MAarHlTHOTO ITOJIA, C_l; SH- CKOJIBEKEHIIE MarHuTHOT'O IIOJIA IIPpH

HOMITHAIIBHBIX HaHpH}I{eHIHI n Harpyske; C&#U

w Nooro N pa
OCHCTBHTEIIEHOEC, B; e - MOIITHOCTE ABHIaTc/Id HOMIIHAJIbEHAA II ,‘IeIICTBIITeJIBHaH, Brt.
Z[Hﬂ OIEHKI HEPABHOMEPHOCTH CKOPOCTH BpallleHIIA 3JISKTPOJABHUIaTeIIA ITPH H3MEeHEHII Ha BaJly €TI0
HeDﬁXOHIIMO OIIpeIelINTh cpemaeapmbmenmecxoe YHCIIO OGOpOTOB SJIEeKTPpOIBUTATEIA IIPIL

M3MeHeHHH Harpy3KI Ha JBHTaTelh [1]:

- HaIIpAxKEHHEe B CETH HOMHHAIIBHOEC H

1 -\"'.w.'.:
Mogep = _[f(NJ -dN
‘NHO.‘.& - ‘V??Ji}i No.
min . ( 1 1)
H CpeHEKBaJIpaTHUHOE OTKIOHEHIIE OGOpOTOB 3JIEKTPOABHUTATEIA BOKPYT 3TOTO CpeJHET 0!
N,
N 1 MO i ,
S T j'[udg_cp —f(V)pav
wom ~ Nomin - )
Noin X [ 1 2 )

[ToxctaBaas (10) B (11) u npeneOperas KojaeOaHNIAMH HATIPSKEHIS B CETH IOCTe Mpeo0pa3oBaHNs
HMeeM:

¥ mou

1 N
= [n' 1-Si——dN
—Niw 2 | N o

30 cm.
06.cp Noon min | ) (1 3)
OTKYyIa:
Sy(N,

Rygcp. = Mg 1--2 ;i: Noin)

(14)
IToacTaBuM 3HAUYEHHA [10) I {14) B ypaBHeHIe (16) momxyanm

N 2
1 T Sg(N,,.,+ N, hy S -N
G, = J Ny — n’r HOM m.n) —h+ W P AN
*'V.!cc_w - N'mm N.. 2‘\}'}{0.1! N yon

min . ( 1 5)

OTKYyZIa
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ot ~ < Vomin/
N . :
HN".'O.H ‘\E X [16)
Hanee pa3genus BeIpaxkeHie (16) Ha (14) u jgomyckas, uTo B MpPHBOJe OTCYTCTBYeT OyKCOBaHIIe,
MIOTYYHM 3aBHCHMOCTD HePaBHOMEPHOCTH CKOPOCTH paboduero opraHa 0T Harpy3KI:
— SH(‘?VHGM - "?\'(m:'n ) .1002%
ﬁ[z‘vﬁo_\f - SH (A'Ta'o_\f B NPmm )] . { 1 ?)

Pabounii IIpomecc pasgaul KopMa € HCIIOJIb30BaHHIEM 3ﬂeKTp01\'106HJIBH:BIX pa3sdaTUHKOB COCTOHT H3
3arpy3KHl KOpMOCMeCH B IIHHIIN 3arpy3kH KoOpMa, CMEIIHBaHIA, pa3gadll KOopMOCMeCH II0
KOPMVIIKaM H ITOCIEeJOBATEIBHBIX ITEPEC3TOB MEHIY JHHHAMH KOPMICHHA H JTHHIAMH 3alPY3KH
KOopmMa. 3anaILI SHEPIUH Ha IIpollecC paslayull CKIaIBIBAOTCA H3 3aTpaT MOIIHOCTH Ha IIPpHBOI
pabounX OpraHoB KOPMOpa3Jaull ¢ Y4eTOM BpeMeHH paboThl 3THX pabodmX OpPraHOB 3a BpeM:A
pasgaydn

2'3 = (“Vd Iy 25 +-‘Va3p ’ faep +Ney -Eene ) dx._ {18)

rae Nz Narp,Neoy- MOIIIHOCTE Ha NMPHBOJ 3a pa3jady COOTBETCTBEHHO J03aTOPOB, XOJ0BOIl 9acTH H
MeInanki, BT; ta, tarp, te: — BpeMs paboTHI 3a pa3auy COOTBETCTBEHHO J03aTOPOB, XOJIOBOII JacTH U
MeIITaKH, C; Zz- KOJITIeCTBO J03HPYIOUIIX OPTaHOB , IIT; dy — KPaTHOCTh KOPMIEHHS JKIBOTHBIX.
BriBoabl. Ilcxons 13 pacCMOTPEHHOTO MOKHO C/IelaTh CAeIVIOIIHIT BEIBOI: CTOHNMOCTHBIE OIIeHKH
3G heKTHBHOCTH 0CHOBBIBAIOTCS HA TEXHOJIOTHUECKHX ITOKA3aTeNsIX - PO IYKTHBHOCTH KHBOTHBIX H
3aTparax IeKTPHYEeCKOIl SHePIHH ICII0Ib3YeMEIM 000pyIOBaHIEM.

BrIxogHEIM kpuTepreM (GopMaIH3allii Mpollecca OTKOpMa KHBOTHBIX SBISETCS CpeJIHeCyTOTHBII
npusec. CpenHue 3HaueHNS (GAKTHUECKHX MPHBECOB HMEIOT HETHHENHBI XapakTep, OTKIOHEHIHE
7036l KOpMa CHHZKaeT CpeIHeCYTOUHbIe IIPHBECH 0T HOPMHPOBAHHOTO 3HaueHHA. KomuecTBeHHOI
OLIeHKOII IOKa3aTels KauecTBa KOpMOpa3gadll SBIAeTCA HepPaBHOMEPHOCTh, OlleHHBaeMasd
K03 pHUILINEeHTOM BapHAIIIIIL.

HepaBHOMepHOCTE MOKa3aTelell KadecTBa pa3gaddl U CMeIIHBAHIsA KOPMOB aHATHTHYECKHMH
MeTOJaMH OIpedeluTs HeBO3MOJKHO, II0O3TOMY [/ OIpeJeleHIs IOKa3zaTelell KauecTBa
HeO0OXOIHMEBI YKCIIepHMEHTAIBHEIE HCCIeI0BaHIA.
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V]IK 636.084.7
JO3ATOPDBI HTHEKOBBIE

KaxusaxvmeroBa A.A , cTapiuil mpemnogaBaTelb
Beaumer C.M., 1.T.H., mpocdeccop
IIpoxopoB A.B., K.T.H., IOIIeHT
T'nazkoB A.IO., acmipaHT

3ananHo-Ka3axcTaHCKHIT HHHOBAINIOHHO-TEXHOJIOTHYECKHIT YHUBEPCHTET
TamOoBcKIIil rocyIapcTBeHHbII TeXHIUECKHIT YHIBEPCHTET

Knrwuesste cnoea: no3atop, NTHEK, KJIaCCH(UKAIINA, HOPMa BBIIauIL.

[ITHeKkOBBIE A03AaTOPLI XOPOIIO padoOTaOT MPH JI03MPOBAHHH KaK CBHIMYUHX, TaK H CBA3HBIX
KOPMOBBIX cMecel (BIaxHoCThI0 50...75%). OHH Hale)KHET B paboTe, MOTYT pab0OTaTh B TICKPETHOM
I HeTIPePBEIBHOM PeKIMaX, B TOPH30HTATLHOM 1 HAKIOHHOM MOJI0KeHNnaX. HeJocTaTkoM NTHEKOBBIX
J03aTOPOB  SIBISIETCS BBICOKAS HEPABHOMEpPHOCTh Jo3upoBaHug (= 15%), oOycioBieHHas
HapYIIeHIeM 3aM0THEHIS MeKBHTKOBOTO MPOCTPAaHCTBA pabodero opraHa.

Knaccudukalito NITHEKOBEIX 103aTOPOB MOKHO IIPOBECTH M0 CII0c00Y yIIpaBIeHIs HOPMOIl BBIIaUIl
[1]: ¢ perymupoBaHIeM 4YacTOTOIl BpaIleHNA IIHEKa, C PETYIHPOBaHHEM B 30HE BBITPY3KH; C
peryIIpoBaHNIeM B 30He 3aTrpy3KIIL.

[ITHekOBBIE 703aTOPBEI C PETYANPOBAHIIEM UYACTOTON BpAIleHHS Yalle BCETO HMEIOT ITHEK C
TIOCTOSTHHBIMH KOHCTPYKTHBHBIMH ITapaMeTpaMi, 9To TpeOyeT CI0KHOM 1 JOPOTOCTOSIIE CHCTEMBI
yIIpaBJIeHIS MPHBOJIOM BBITPY3HBEIX ITHEKOB, MPH paboTe Ha MaabIX HOPMAaxX BBIJAUH HaOmroIaeTcs
3HAYNTeTBHEIE KOJIeOaHIsI 10 HePaBHOMEPHOCTH BEIZaul KopMa [2].

[TpusIm paboThl ITHEKOBEIX J103aTOPOB C KaHAIOM 00paTHOTO Xoja [3] 3akarouaeTcs B TOM, UTO
H3IHIIKH JT03HPYeMOT0 MaTepHalla BO3BpaliaiTcs odpaTHo B OyHKep. /[Ba niHeka padoTaroliie B
pa3HBIX HaIpaBlIeHHAX, IIO3BOJAIOT OMOTHHTEIBHO IIepeMelllnBaTh KOPMOBYK  CMecCh.
PerymipoBanne HOpPMBI BBIJAUH OCYIIECTBISETCS B OCHOBHOM 3a CUeT IOJIOXKEHIHS IIOepHOil
3aCTOHKIL.

VY IIHEKOBBIX 03aTOPOB C KOHHYECKIMIH IITHEKaMI YBeTHUeHIle JIHaMeTpa ITHeKa ObIBaeT, KakK B
CTOPOHY BBITPY3HOTO OKHA [4], TaK I B CTOPOHY 3arpy304yHOTr0. B mepBoM ciyuae i3MeHeHe HOPMEI
BBIIaYH MPOMCXOINT 3a CUeT H3MeHEeHI MeKBUTKOBOTO 00heMa UYacTH IITHeKa HaXOIAIIET0CA B 30He
3arpy3Kil, a BO BTOPOM cIIyuae IPOHCXOINT YILIOTHEeHIe KopMa B 30He BBITPY3KIL, UTO IPHBOINIT K
Homee paBHOMEPHOMY 3aIIOTHEHITIO MEKBHTKOBOTO MPOCTPAHCTRA I CTAOITI3AIINH IIOTOKA KOpMa B
30HE BBITPY3KH.

K nmozaTtopam ¢ H3MeHSIOIINMCS MeKBHTKOBBEIM IIPOCTPAHCTBOM ClleyeT OTHEeCTH CleIyIOIIie:
703aTOp C HM3MEHAIIINMCA MEKBHTKOBEIM IIPOCTPAHCTBOM [S5], ¢ OZHIM BHTKOM IIHEKa B BIHIE
IpYAUHEL [6], C yMeHBIIAIMIHMCA B CTOPOHY BBITPY3HOTO OKHa IIIarOM HABHBKH H C
YBEIIUHBAIOUIHMCS B CTOPOHY BEITPY3HOTO OKHA IIarOM BHHTOBOII HABHBKIL.

Hopma BeIIaun kopMa y 103aTopa ¢ H3MEeHSIIINMCI MeKBUTKOBEIM 00BeMoM [ 7] perymipyercs 3a
cyeT MPOJOTHHOTO TepeMellleHHs ITHeKa B 30He 3arpy304HOro OKHa. K mpenMyIecTBY MOJKHO
OTHeCTH HalIHuYHe MeXaHH3Ma II0 OYHCTKe MeKBHTKOBOIO IIPOCTPAHCTBA, K CYIIeCTBEHHEIM
HeJl0CcTaTKaM CI0KHOCTh KOHCTPYKITHIL

Taxske BcTpeuaroTCsl TeXHHUECKIle pellleHHs B BHje ITHEKOB C HECKOTBKHMH BHTKaMH B (opme
TIPYKIHET [6] B 30HE BRITPY3KIL, HEJIOCTATKOM SBIIAETCS HEBO3MOKHOCTE ITEpPeX0/1a Ha 0oJlee HII3KYI0
MIPOM3BOANTETbHOCTE. [IIHeKoBBIe 103aTOPBI C YMEHBIIAIOIINMCS IIIarOoM BHHTOBOIl HABHBKII
cTabmwim3anus MyTbCAallHH MIPH TPOIEecce O3HPOBAHIS B 30HE BBITPY3HOTO OKHA OCHOBHOE
JOCTOMHCTBO JaHHOTO J03aTopa, K HeJocTaTkaM OTHOCHTCS MOJIPEecCOBKa I03HPYeMOTO
MaTepuana.

[ITHekoBBIE [103aTOPBI C peTyIHpOBaHHEM HOPMBI BBIZAUH B 30HE 3arpy3KH, ¢ H3MEHSIOIIHMCH
MEKBHTKOBEIM O0BEMOM B 30HE 3arpy3KH H VBETIUHBAIOMINMCS I1aTOM BITHTOBOIN HABHBKH B
CTOPOHY BBITPY3HOTO OKHA, IPOCTEIE 110 KOHCTPYKIIHH, TI03BOJIAIOT BEIIaBAaTh Pa3INUHEIe II0 COCTaBY
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I KOHCHCTEHIIHH KOpMa B TPYIIOBBIE H HelpephlBHBIE KOPMYIIKH, OIEepaTHBHO pPeryaHpoBaTh
HOPMY BBIJIaUl OT MHHHMAIBHOIT 10 MaKCHMAalbHOII, HCKIIOUHTE IOIIPEecCOBKY KOpMa B 30HE
BEITPY3HOTO OKHA, PABHOMEPHO 3aIOIHATh MEKBHTKOBOE IIPOCTPAHCTBO U CTAOITI3HPOBATE IOTOK
KopMa, 0COOEHHO TIPH Maloil MPOM3BOTUTETBHOCTH, 3a CUYeT H3MEHEeHHA IUIOTHOCTH KOPMOBOTO
MOHOJHTA.

Hamnbomee mepcmeKTHBHEIMI ABIAIOTCS IITHEKOBBIE 103aTOPHI C PETYIHPOBaHIIEM HOPMBI BEITIaUH B
30He BBITPY3KI, C KOHCTPYKIINe(l Hek B mHeKe [§8]. PacmonoskeHiie kaHata 0OpaTHOTO X01a BHYTPH
pa3aaroliero nrHeka, a BHYTPH KaHala oOpaTHOTO XOJa YCTAHOBKH JOMOTHUTETLHOTO ITHEeKa MpH
38KpBITOIl 3aCIIOHKE TII03BOJIeT O00eCHeuNnTh MPHHYIHTEThHOE IHMPKYIHPOBaHNE KOpMa IIpH
MIOCTOSIHHO  pafoTaromINX IIIHeKaX, pPABHOMEpPHO 3aloOIHATh MEXKBHTKOBOE IIPOCTPAHCTBO
pa3zaromiero nrHeka, HCKIIOUHTE HAlIPeCCOBKY, YBEIHUNTE TOUHOCTE JO3HPOBAHIIA.
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VK 634.4.084
JIEKTPOMEXAHHYECKAA MOBIVIBHAA ILTAT®@OPMA
3aBpaxnoB A.IL'%, Bexnmes C.M.?, IIpoxopos A.B.%, Jloxknna E.B.%

!OT'BOY BO «TambGoBckirit TOCYAapCTBEHHBII TEXHIYECKIIT YHIBEPCHTET», /I.T.H., Ipodeccop
2)OIr'BOY BO «MuuypHHCKHIT FOCYIapCTBEHHEIII arpapHEIil YHIBEpCHTET»., 1.T.H., Ipodeccop
3®I'BOY BO «TaMmboBCKiHit ToCyIapcTBEHHBIT TeXHIUecKHil YHIBEPCHTET», 1.T.H., Ipodeccop
*OI'BOY BO «Tam60BCKHit TOCYIapCTBEHHBIIT TeXHITECKIT VHIIBEPCHTET», K.T.H., JOLIEHT
SOI'EOY BO «TamM60BCKIiT TOCYAapCTBEHHEII TeXHITUeCKHIT YHIIBEPCHTET», aCIIPAHT
S@I'BHY «BcepoccHiicKiil HayuHO-ICCIe10BATeTbCKIIT I IIPOeKTHO-TeXHOIOTITIeCKIiT HHCTHTYT
HCII0Ib30BAHIS TeXHIKI I He)TeIIPpOIYKTOB B CeILCKOM X034iICTBe», MIaIIHI HayUHBII
COTPYIHHK
Karouesste cro6a: KopMopa3IaTUliK, IPOM3BOINTETHHOCTE, CKOPOCTE, MOOILTEHAS IaT(opMa.
Pazgaua xopMocMmecell JKHBOTHBIM - 3aKTIOUHTENBHBIN Iporecc B HX kopmiaeHnm. Kak
IIpaBHJIO, KOJIHYECTBO BBIJIaBA€MOI0 KOpMa JKHBOTHOMY OIpelenserca  yIpaBIeHHeM
COOTBETCTBYIOILIETO BEITPY3HOTO J03HpYIONIero opraxa [1, 2, 5, 6].
KopMmopazmaTunki, BBIIyCKaeMble CEpPHIIHO, MEPeMEIaroTCs IO pPelbCOBBIM HAIPaBIIAROIIHM,
COe/INHAIOIIIEe OCHOBHBIE H BCIIOMOTaTelbHEIe TIOMeNleHNns Ha JXIIBOTHOBoUecKoil depme. Taxas
cXeMa pa3zaun KOPMOBBEIX cMecell JKHBOTHEIM He TIO3BOJIAET KOpMOpa3JgaTullKa IepeMellaThcsd 3a
TIpeIeITbl JKIBOTHOBOIUECKOIT (pepMBI, a TaKKe pe3epBHPOBAHHA MIPH HX PEMOHTE I TeXHIUECKOM
obcmyxuBaHuH [2, 4].
Marepuaner 1 Meromel.  IlpuMeHeHme B cocTaBe  KOpPMOpa3JaTuHKa — MOOHIBHOII
3NMeKTpoMeXaHnIeckoil mIaTdopMsel (PHCYHOK 1) MO3BOISET CHH3UTH CTONMOCTEH H3TOTOBIEHHA H
MOHTaXa THHIH KOpMOpa3aadll H paclInpHTE (PYHKIHOHAIBEHEIE BO3MOKHOCTI KOPMOpa3IaroIero
obopymoarua [1, 2, 3]. KomruecTBo BEIIaBaeMOro B KOPMVIIKY KOPMOBOIl CMeCH MOMKET
H3MeHATHCS Kak 3a cueT HACTPOIIKH JO3UPYIOLIEr0 OpraHa, Tak U 3a cueT CKOPOCTIH IepeMelleHHs

MOOHIBHOIT IIAT(GOPMET BJIOIb HEMPEPRIBHOTO psila KOPMYIIEK [2, 4, 6].
!;,7 IR ja 20 24 22 ;’ 2 ; 4 rD
/ I EEANEN I, _

I |

12 \

1 i-'”
l-pama; 2-HIKHHUII [HCK; 3-BepXHHIl [HCK; 4-Belylllle KoJjeca; J-CHCTeMBbl phIYaroB; O-
3MEeKTPOMAarHHTHI pabodero Xoza; 7-31eKTPOMAarHHTEl XOJIOCTOTO X0/a; S-IIPHIeITHOe YCTPOIICTBO;
9-MydTEI criemenus: /0-31eKTponpuBo; //-pyneBas KoJIoHKa; /2-BeoMble Koeca; /3-TI0I3VHEI;
14-mocT; 15-pyneBas Tpanenusi; /6-mandsr; /7-topmo3s; IS-¢uxcupyrommil peraar; /9-pyieBoe
Koneco; 20-¢ukcarop; 2/-kopoOka; 22-middepeHInan
Pucynok 1 - CxeMa MOOHIBHOIT 31eKTPOMEXaHHUECKOIT IIIaT(OPMET

II3MmensaronIasgca Macca KOpMa B KOpMOpasJaTuUHKE IIPH pasgadye B KOPMVIIKH H3MCHACT pallyc
KaueHHA KoJjieca, a TakKe KOJTIMUeCTBO KOpMa, BBIOIABAEMOTO B TPVIIIIOBYHO IITH HEIIPEPBIBHYIO

KOPMYIIIKY.
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Pe3yJIBTaTBI SRCIICPHMEHTAIBHOTO HCCICIOBAHHA BIHAHHA H3MCHCHIA BepTIIKEL.']BHOIvI HarpyskKH H
JAaBJICHIA B IITHHE I[TOKA3BIBAJIL, UTO IIPH TABJISCHIIN B IITITHE 6omnee 1.5 MITan BepTIIKaJIBHOﬁ Harpyske
6omee 150 kT Ha OJHO KOJIeCO padIlyC KaueHIHd KOJIeca I3MEHASTCA HE3HAUNTEIBHO.
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MOJEPHH3AINA CHCTEMBI IIILT I IIOBBIINEHHA D®PERTHBHOCTH
3ABOJHEHUA

Yypukosa JLA., X.T.H., aCCOIHMNPOBAHHBIII Tpodeccop
TardepaneB A.C., maructpanT 2 Kypca OIT:7M07201
bopucoBcknii KA., cryznenr 2 kypca OIT:6B07104

3amagHo-KazaxcTaHCKHIIT HHHOBAIIHOHHO-TEXHOIOTHUECKITH YHHBEPCHTET

Knrwueesie cnoea: ToljepxaHle IIIACTOBOIO JaBIeHHHA, HACOCHEIE arperathl, IOTepH 3HEPrHIl,
TeXHOJIOTHS AHCKPEeTHBIX 3aKauek.

OnHOIl M3 OCHOBHBIX 3a/ad Ha IYyTH K JOCTIGKEHHIO MAaKCHMAIbHONI 3KOHOMHUYECKOM
3b¢deKTHBHOCTH  pa3paboTKH  MeCTOPOXKIeHHs SBISeTCS  YCOBepIIeHCTBOBAHIIE  CHCTEMEI
notepskanns mractoeoro nasienns (III1/1). Ha momso crcteM moiepskanus MIacTOBOTO JIaBIEHIS
Ha MecTopokneHnn KapaOymak B cpexem mpuxomantcs 37 % or olmero oosema
SHEpPromnoTpedIeHNs B TMepPHOJI BCErO SKCILTYATAIlIl MeCTOPOkKIeHHS, TaKHM o0pa3oM SBISICH
HEPTOEMKHM IIPOIECCOM H TPeOVIONIIM Ompe/eNeHHbIX MPHHATHA pelIeHHil UIA COKpalleHIId
3aTpat Ha 371eKTPHUYEeCKYH0 SHePTHI0 75 3aKaduKI BOISHOI Cpebl.

VunurteiBasg cBoiicTBa pazpaboTku MecTtoposkaeHmit KazaxcraHa, TeMHOBl pocTa  VAETBHOTO
3EKTPONOTpedIeHns B HedTemoObue BO3pAcTalOT M 3aBHCAT, Uallle BCETo, OT TEXHOJOTHYECKHX
PEXIIMOB H VIIpaBIeHHS MeXaHI3HPOBAHHOI MOOBIUN H CHCTEMAaMH IO Iep:KaHHs IIacCTOBOTO
nanenns (III1/1), apndronxcs HamdoIee SHEPrOeMKIIMII I3 TEXHOIOTHUECKHX Iporeccos|l].
Cxema oOyctpoiictBa cucteM [II1J] HeQTAHBEIX MeCTOPOKIEHHI TpPeICTaBIAeT CO0O0I KOMILIEKC
TeXHOJIOTHUeckoro odopynoBaHms. OONIIIMH U OCHOBHBEIMHI W3 IIOJCICTEM CXEeMBI SBISHOTCH
HacOCHBIE CTaHIIH, CETH BOJIOBOJIOB H HarHeTaTeIbHble CKBaKUHBL

HacocHble cTaHIINN HI3KOTO IaBJeHHs 000pYAYIOTCS HH3KOBOJILTHBIMH HACOCHBIMI arperaTamil
(HA), mpeHa3HauUeHHBIMI 71 CO3JaHHS HEOOXOIHMMOTO HAaIlopa Ha BXOJ€ B HACOCHBIE arperarhl
KycToBOIl HacocHoI1 ctanuuH (KHC).

B mpeobnanaromem  OoidpImnmHCTBe HacocHble arperatel KHC  mpencTaBisioT — Tpymmy
MHOTOCTYIIEHYATHIX CEKIIHOHHBIX IeHTpoOexHBIX Hacocor Tuma ITHC 180-1900, ITHC 180-1422,
MHC 240-1900, ITHC 500-1900, B xomrdecTBe OoT 4 A0 6 arperatoB. J[7md mpHBOJa OCHOBHBIX
HACOCOB IMPUMeHSI0T cHHXpoHHEBIe apuratenu Tuma CT /I mwii acuuxponnsre THna APM MOIMIHOCTBIO
ot 1,25 no 5 MBT [2].

I1cronb30BaHIe MeHTPOOEKHBIX HACOCOB OCHOBAHO HA HX CYIIECTBEHHBIX IPEeHMYINecTBaX Iepel
IpYyTHMHI HacocaMH. BakHeHINNMH 13 HHX ABIAIOTCA: OTHOCHTEIBPHO HEBBICOKAA CTONMOCTE, TaK KaK
KOHCTPYKTHBHO NPHMEHSAOTCA MaTepHanbl 3 CTamil, YyryHa H TOJIMEepHBIX MaTepHaloR;
TeXHHYECKH OHH TPOCTHl B OOCTYKIIBAHHH H SKCIUTyaTalllH; JIOCTATOUHO IIHPOKHII CHEKTP
perymaipoBaHUA NOKa3aTellel MPOH3BOINTENBHOCTH, IIPH 3TOM COXpaHAeTCA OTHOCHTEIBHO BEICOKOE
3Hauenne KIIJI; crabmibHas paboTa HAaCOCHBIX arpeTaToB MpH MOCIe0BaTeIFHOM H MapaieIsHOM
COeIITHEeHHH padOTEl Ha HAIIOPHEIT BOIOIPOBOI.

3aTpaThl Ha 3aKaUKY BOIBI B ce0eCTONMOCTH J00brun HepTH cOCTaBIAOT B cpeaHeM 30%, VIUTHIBas,
gTO B 00mIeM OalaHce MOTpeOlIeHNs 3IeKTPOHePrHH TeXHolormdeckoil crctems! IIITJ] mporeHT
HaCOCHBIX arperaTtoB cocTaBisieT 85%.

OOmass 1071 HEMpPOM3BOANTENBHBIX IOTePh 3MeKTPOdHePTrHH B J00BUe HepTH  JOCTHTaeT
MakcuMamsHO 10 25%, M3 KOTOPEIX ee Oonpmiag uacte 10 60% CKOHIIEHTPHPOBAaHA B
TexHoornueckoit crcreme IITIIT [2].

MaxkcnMmanbHble TIOTePH BO3HHKAIOT B IIEHTPOOeKHBIX HacocaX B pe3yiabTaTe HepalloHATBHBIX
PEKIMOB pabOTHI CHCTEMEI, XapaKTEPH3VIOIIIXCSA HECOOTBETCTBHEM MTapaMeTPOB HACOCHOT TPYIIIBI
mapaMeTpaM THIAPOCETH H M3MeHEHIS YCIOBHI TEXHOIOTHH pa3pad0TKH He(QTSIHBIX TUTACTOB.
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Takme pexxuMbI paOOTEI MPUBOIAT K YBEIMIEHHEO OTH HETPOH3BOINTETBHBIX MOTEPh 3HEPTHH B
TeXHOJIOTHUeCKOIl CHCTeMe I, KaK CIeJICTBHE, K VBelHUeHHI0 VIeTbHBIX 3aTpaT dHepruu (Wy;) Ha
3aKAuKy BOJSHOTO areHTa.

AKTyalIbHOCTh 3aJaull MOJEpHH3allHH CHCTeM MOJIep:KaHHsA IUIacTOBOTO HaBlIeHHS Ha OCHOBe
HOBOII TEXHOJIOTHH 3aKaUKII OIpe/lelisieTcs cOUeTaHHeM TIOBLIIIeHHBIX TpeOOoBaHIIl, IPeIhIBIIeMbIX
K CHCTeMaM TIoIIepKaHNA JIaBIeHIA B YCIOBILIX Pa3paboTKI He(TAHBIX MECTOPOKISHHIL, a IMeHHO,
3b¢heKTHBHOCTH 3aKauKil BOIBI IPH pa3pabOoTKe ILIACTOBBIX CICTEM C TPYIHOH3BIEKAaeMBIMI
3amacaMi, a Tak jke B 00JacTH SKCILTyaTalliH caMHX CHCTeM B pe3ylbTaTe 3KOHOMHI
anekTpo3Heprun. J1a paIoHaIbHOTO YHEPronoTpedIeH s B CHcTeMax MO IepKaHIs ILTacCTOBOTO
JaBlIeHHsS HeoOXoanMO TMOBBIIIeHHe 3(PQeKTHBHOCTH VyBeINUeHHS MOIIHOCTell 3aBOIHEeHI,
peanmzyeMoe B BHJIe YBeIUeHNd He(pTeoTaaul, CHIDKEHIS YAeTBHOIO pacXo/1a BOIEI Ha 3aBOJHEHIe
1 CHIDKEHISI 00BOTHEHHOCTH CKBAKIHHOI PO TyKIi [3].

g pemneHHs TakUX 3a7ad MOMKHO HCIOIB30BaTh TEXHOJOTHIO JHCKpeTHOIl 3akauku. [laHHas
TEXHOJIOTHA TperoiaraeT IepeBOl CHCTeMBl MOJUIEP/KaHIA IUIAaCTOBOTO IaBIIeHHS Ha Oolee
BEICOKIII YPOBeHb VIIPABISeMOCTIH, IIPH KOTOPOM YIIpaBJIeHIe 3aKauKoil ¢ H3MeHeHIIeM JIaBIeHI I
1eOHUTOB OCYIMECTBIISIETCS BO BCEM CETMEHTe TEXHHTECKIIX BO3MOKHOCTEM CIICTEMEI, pacIipeIeIeH s
ITOTOKOB MeyK Iy CKBaKITHAMI U COTJIacOBaHIe XapaKTePHCTHK CeTI I KYCTOBOIl HAaCOCHOI CTaHIINI,
He TOTepsB TIPH 3TOM SHEPrHI0 Ha JpoccepoBaHIe, a TakkKe IHKINUECKHil Tpaduk padoTsl
CHCTeMBI chOpPMIPYET BO3MOKHOCTE OIITHMH3AIITH MPOTlecca 3aKauKH U MIHUMIT3aIlIH YASThHBIX
JHepro3arpar.
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OIIEHKA 3ATI'PA3HEHUIA BOJ] BACCEIHA PEKH YVPAI
Kypmamera I'.P., MarucTp TeXHHUeCcKHX HayK
3ananHo-Ka3zaxcTaHCKHIT HHHOBAIIIOHHO-TEXHOJIOTHUECKHIT VHIBEPCHTET

Knrwuesste cnoea: peka Ypan, THIPOXHMHYECKHI COCTaB BOIBI, peUHOIl OacceiiH, MOHHTOPHHT,
3arpsAzHeHIle, 3arPs3HAIONIIe BelllecTBa.

CocrosaHHe pekH Ypal ¢ KaKOBIM I'OIOM yXy[IIaeTcA. B mocienHHe roJbl 3K0JIOTHIECKOe
COCTOSIHIIE PeKH Ypal CTalo MOBOIOM UTA OeCIIOKOIICTBA B CBSI3M CO CHIKEHHEM YPOBHS €€ BOIIBI.
OnHoIl U3 IPHYHH 3TOTO ABIsSeTcs I7100aTsHOe H3MeHeHHe KinMaTa. [TocKoTbpKy MHUTaHHe PeKil B
OCHOBHOM IIPOHCXOJHT 3a CUeT CHera ¢ rop, TeIUlad 3HMa H CBA3aHHOE C Hell YMeHbIIIeHHe CHera
SIBJISIFOTCS OZTHIIM 13 (haKTOpPOB, BIISIONIIX Ha ee oOMelleHIe.

Kpome Toro, ofHOI U3 BajKHBIX MPOOIEM SBIIETCS MOBBIIIEHHE MYTHOCTH, H3MEHEHHE PEUHOTO
maHmmadTa, TPOMEIIUIEHHOE H CeTbCKOXO3SICTBEHHOE 3arps3HeHNe pedyHoil Boxel. OcoOeHHO
MOJKHO CKa3aThb O TaKIX 3arps3HHTENSX, KaK THApOKapOOHATHI, Kaiil, oOllee jkene30, IIHHK,
tdhoceater u T.1. [1, 2].

[Tes HccIe10BaHHIIT — CBOEBpeMeHHOe BRISABISHIE 3aTrpsA3HeHNIT BOIHEIX 00BeKTOB OacceilHa pekn
Vpar n mporHo3 xauecTBa BOJEBI; BEIABIIEHIIe HETAaTHBHEIX IIPOIECCOB, BIHAIONINX HA COCTOSHIIE
BOJIHBIX 00BEKTOB.

B xauecTBe 00BEKTOB HCCIIeI0BaHISA OBUII BRIOPAHBI MPOOBI BOJEI B peke Ypald B CIeIVIOIINX
IIVHKTaX: MyHKT 0TOOpa mpod Ne 1 - paiion TOII r. Vpanecka; nmyHKT oTO0pa mpod Ne 2 — pafioH
Crapsrit Cobop r. Ypanscka; MyHKT 0TOOpa mpo0 Ne 3 - mocenok Kymrym; myskT otGopa mpod Ne 4 -
nocenok Kymrym/Kymymekiii kaHam; TyHKT oToopa mpod Ne 5 - mocenok Taiimak; MyHKT oTOopa
mpo0 Ne 6 - mocermox YyBammHCKHIT; MyHKT oTOopa mmpod Ne 7 — mocenok CeleKIIOHHEI; TYHKT
otbopa mpod Ne 8 - paiion /Juramo r. Vpanascka; IYHKT oTOopa mpod Ne 9 - mocenox PocTonmiHckmii;
IYHKT 0TOOpa mpod Ne 10 - paiion 3aBoga CMO r. Vpanbcka; myHKT oTOopa mpod Ne 11 - mocenok
AHBapIeBo

B pamkax monutopnara B 2021-2022 rogax exeMecsSIHO OTOHPATICh IPOOEL.

Anamns npo0 Boaer mpoBomuica mo 31 mokazatentoo (Temreparypa, MpO3PavyHOCTh, BOJOPOIHEBII
IToKa3aTelb, PACTBOPEHHEIII KIICTIOPO/1, TiTaBatomie BemecTsa, bITKs (Groximirgeckoe notpedieHie
kuciaoponaa), XIIK (xmMmmueckoe moTpeOiIeHNe KHCTOPOa), KATBIMIL, MAarHHIL, KeCTKOCTh BOJIHI,
THIPOKAPOOHATEI, XIOPHUIBI, CYTb(aTel, HATPHIl, Kajiii, MHHepaTH3aIlsi, CYXOil OCTaToK,
aMMOHIIEeBas COJIb, HUTPUTEI, HUTPATEHI, JKeJle30, eCTHBAIeHTHEII XJI0p, XpOM 0OIIITii, Me/Ih, IITHK,
ceuren, CITAB (cunretnueckue IIAB), gerobl, HeTenpoaykTEl, Gochop odunrii, hocdarsr) [3].

ITokaszaTeasn/ I'mapo- Kammii Obmree IMuak Dochar

eINHHIbI KapOoHATHI Ke1e3o bl

H3MepeHus

K 30-400 18 mr/mv” | 0,1 mr/ mv® | 0,001 0,1
Mr/Ive MT/ IV MI/ M

Conep:xkaHne 488 40,5 0,2 0.02 0.444

nokKasareJei B

npodax p. Ypaa Ha

Tepputopun 3KO

VBem4eHne aHTPOIIOT€HHOII HATPY3KI Ha IPHPOIHEIE BOJEI DaccellHa peKul Y pal IPHBOINT K POCTY
3arpsA3HeHN BOJIBI B Oacceiine. /1114 coXpaHeHHs pekn Y pal HeJJ0CTaTOUHO MTPOBOINTE CTaAHIapTHEIE
IIPHPOI00XPAHHEIE MEPOTIPHUATIS, HEOOX0INM IOCTOSHHEBIIT MOHHTOPHHT YPOBHS 3aTPS3HEHISA BOIBI
I KOppeKTHPOBKa Mep.
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V]IK 621.436

JENCTBUTEJBHBIE ITPOIIECCHI 1 OITPEJIEJIEHUE OCHOBHBIX IIAPAMETPOB
B IBUT'ATEIAX

I'ymapos /IL7K., maricTp celbCcKOX035IICTBeHHBIX HaAYK
3ananHo-KazaxcTaHCKHIT HHHOBAIIIOHHO-TEXHOJIOTHUeCKHIT YHIBEPCHTET

Knmwuesste craoea: cucteMa BIYCKHBIX 3aCIOHOK, 3()(eKTHBHOCTH pPAa3INUHEIX Mep, 3apsioM
IIUTHHIPA, JHOKCH] yIJIepoaa.

Jlna BEIMOTHEHHs HamoOonee 3(GeKTHBHON pabOTEI B 3aJaHHOM o0BeMe IMIUINHIPA I
(haxTIruecKkoil UacTOTe BpallleHHs KOJIeHUATOro Baja JIBHTATelIs HeoOXOINMO 3aIll0THHTEL HILTHHIP
MaKCHMaIbHEIM KOTHYIeCTBOM (Maccoil) Toprodeil cMechio IIH Bo3ayxoM. J[oOnThecs 6oree momHoTO
3aMOIHEeHHs IIUIHHIpPA JBHraTelIsd BO3MOJKHO C IIPOJUIEHHEM IPOJOJDKUTEIBHOCTH OTKPBITHS
BIIYCKHOTO KJIallaHa. B aBTOTpaKTOPHBIX JBHTATeISX BITYCKHOII KIamaH OTKpBIBaeTcs Ha 5 — 20°
paHpIle (110 YIIIy NOBOPOTA KOJIEHYATOIO Bajla) 10 JOCTHIKEHIA IOPIIHA BepXHell MepTBOII TOUKI, a
3akpbiBaeTcs Ha 40—70° mo3ske 1ocie MpHxXoa MOPIIHS B HIKHYIO MePTBYIO TOUKY.

OCHOBHOII LB NPOEKTHPOBAHIA H KOHCTPYKIHH HOBBIX COBPEMEHHBIX IBHIaTellell ABILICTCH
CHIDKeHIe pacXoja TOIUMIBA II, COOTBETCTBEHHO, MHHHMI3AINs BEIOPOCOB BpeIHEIX BellleCTB B
OKPY:KaIoONIyIo cpeay. Ha TpeXKOMIIOHEHTHEIX HelITpam3aTopax yaarock mpeodpazopats 99% 3Tux
OTX0ZOB B Oe3BpegHbIe BeIleCTBA. JTO: YINEBOJOPOIBI, OKIICh a30Ta I OKICH yIlIepoja,
colepsKamnxcsa B 0TpadOTaBIIIXCS ra3ax.

Huoxcnp yriepoga (COz), oOpa3yromuiics B IepHOI TOPeHI, SBIAeTCA IPHUNHOI BO3HIKHOBEHIL]
IapHHKOBOTO 3(dekTa. BMmecTe ¢ 3THM BBIBOINMEII OCTAaTOK CHH3HTCS HAa OCHOBE CHIDKEHNA I0Teph
C IIOMOIIBIO BBICOKHX TeXHOJIOTHII, a C IOMOIIBI TAKOIl TeXHOJIOTHH BHE pe3epBOB 3KOHOMHI
pacxoja TOIUTHBA B IBHTAaTeAX NPHTOTOBIEHMNA cMecell 09eHb Malbl (BIpPEICKHBaHIE OeH3IHA BO
BIIyCKHOIT koiutekTop). Bosch Motronic MED 7 mo3BoisieT 3KOoHOMHTH 10 15% TommiBa Ha
JBHUTaTelAX, padOTAIONINX Ha OCHOBe BIIPBICKHUBAHIIA OeH3HMHA B NPAMO IIUTHHIP, PealzyeMoil ¢
noMomIsio crcteMsl Bosch Motronic MED 7.

[TepBoHauanEHBIM Ha3HadyeHHeM HOBBEIX IIPOEKTHPYeMBIX elCTBYIONINX IBHraTelell SIBISeTCS
CHIDKEHIe pacXo/a TOIUTHBA H CHIDKEHHE KOINIeCTBa BEIOPOCOB BPEIHEIX BEIECTB.

Tem caMBIM JOTKHEI OBITE JOCTHTHYTEI CIEIYIONIHE Pe3yabTaThl:

— Omaroaps SKOHOMHH TOILTHBA, CHH3NUTE SKCIUTYaTAllHOHHEIE PACXOIE! Ha aBTOMOONIIE I TOOUTHCS
HaJIOTOBHIX JIBIOT J/Is aBTOMOOIIIElT 3a CueT MeHBIIero KOIIUecTBa BEIOPOCOB BPEIHBIX BElIeCTB;

— CHIDKeHHe 3arps3HeHId OKPYKarIell cpeIbl H SKOHOMHS CHIPbeBEIX HCTOUHHKOB.

Ecmn npu Biycke IOBBIIATE JaBIeHHE Ta30B H IOHIDKATh HX TeMIepaTypy, TO KO3(QHIIEeHT
HaIlOJHeHNs yBennunBaeTca. OIHAKO 111 KapOrOpaTOpHEIX JABHTaTelell CHIDKeHIe He Bcerda OyaeT
3(QeKTHBHEIM, TaK KaK B cIydae HeO0CTATOUHOII TeMIlepaTypEl ra30B B IIpollecce BITyCKa TOILTHBO
KOHJICHCHpPYeTCs, BCIeICTBHE Yero ero cropane yxyamaercs. KoaddmuumeHT HamomHeHHs c
yBe/IMYeHHeM YacTOThl BpallleHHd KOJIeHYAaToro Bajla [BHTAaTeld CHIDKAeTCS BCIeICTBHE
COKpAIeHIIA IIPOJOJKHTEIbHOCTI BITyCKa.

Kos¢d¢mmreHT HamonHeHHs MOKHO TIOBBICHTH IIPHMeHeHHeM HaadyBa (TypOokomIipeccopa),
IPaBUIRHOCTRI0 BEIOOpa MOMEHTa OTKpPHITHA M 3aKpBITHA BIYCKHOTO KiamaHa (a3
rasopaclpe/leleHHs), YBeIHYeHHeM BBICOTEI IIOJbeMa BIIYCKHOIO KiIallaHa H ero cedeHus. B
COBpeMeHHBIX AaBTOTPAKTOPHBEIX JBHTaTeldsX KO3((QUINeHT HaloIHeHHs YacTOTHl BpallleHHd,
COOTBETCTBYIOIIEH MaKCHMAaJIbHOI MOITHOCTH, IIMeeT ClIeIyIOoNIe 3HaueHIA:

JUTS1 9eTBIPEXTAKTHBIX AH3eNel .......cvvveeenne......0,80...0,90
IUISL ABYXTAKTHBIX IBHIaTelei ......ccoeoeeeeee...0,55...0,70
JUTS] HHKEKTOPHBIX JIBHTATEICH «ovvveeeervveeeennnee.0,80...0,85

B mBurartensx, o00pyIOBaHHEIX TypOOKOMIIPECCOPOM 1 PabOTAIONINX ¢ HaITyBOM, KO3(QHUIIEHT
HanoJIHeHud nocturaet 7,= 0,99; ipu p = 0,13 MIIa.
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V]IK 66.081.6

SJIEKTPOXUMHWYECKHNII MEMBPAHHBII AIIITAPAT ILIOCKOKAMEPHOI'O
THITA C OXVIARIEHUEM PA3JIE/TAEMOI'O PACTBOPA, ITPUMEHAEMbBIN 11
OYUCKH CTOKOB B ITPON3BO/ICTBAX AI'POITPOMBIIIIEHHOT' O KOMILITIEKCA

KonopanoB JI.H., kaHIH1aT TeXHHYECKHX HayK, JOLIEHT
JIazaper C.H., 10KTOp TeXHHYeCKHX HAYK, 3aBeIyIOLIHII
Konosaaos /I./1., cTyzieHT

TaMOOBCKIIII roCyZapCTBEHHBII TEXHIUECKHI YHHBEPCHTET

Hamzopursie oprans! Poccniickoit @eepaliiii IpeIbaBIgioT JKeCcTKIe TPeDOBaHNA K CTOUHBIM
BOJIaM Pa3THYHBIX OTpacieil IPOMBIILIEHHOCTH, B TOM YHCIIe H IPOH3BOICTB arpOIIPOMBIILIEHHOTO
KOMILTeKca, cOpackIBaeMbIM ¢ UX TeppHTOPHIT B BOJHEIIT OacceliH Hallell CTPaHEI.
OuicTKa U pa3IeneHne no100HEIX PACTBOPOB SIBISLETCS aKTYATbHOI 3aaueil, TpeOyromeil perreHs.
OmHaKo HEKOTOPBIE MPEIPIATI HIYT 110 MYTH HAHMEHBIIIETO COTIPOTHBIIEHIA, Pa30aBisis CTOUHEIE
BOJIBI JI0 MHHHMATLHO JOMYCTHMBIX KOHIEHTpanuil. B 3ToMm ciayuae He TOIbKO He3(p()eKTHBHO
HCIIONIb3yeTCA IPHPOAHBII pecypc (Boxa), HO M BMeCTe CO CTOKaMH VyIalIATCA ILIeHHBIE
MIePEeHOCAINIIT 3apsl KOMIIOHEHTHI, KOTOpPhIe MOKHO OBITIO OBI HCIMOIB30BaTh B IIPOH3BOICTBEHHOM
IIHKJIe TIOBTOPHO.
JIns BBIIeIeHNA 3THX KOMIIOHEHTOB He00XO0 MBI OUHCTHBIE COOPYKEHIS, KOTOPBIE COIepKaIl Obl
TaKle YCTPOIiCTBa, KOTOPEIe TO3BOIISIONINE IPOBOINTEH OUICTKY CTOKOB Ha (DIHHIITHOM 3Talle, IIpH
3TOM KOHLEHTPHPYA HX H ouHmag Boxy. K TakuM ycTpoHCTBaM MOKHO OTHeCTH H
3NMeKTpOXHMHUecKe MeMOpaHHBIe ammapaThl pa3aHuHbIX THmoB [1-5]. Tem He MeHee, Takie
anmapaTel TpeOVIOT H3yUeHHs, MpopadOTKH TeXHOJIOTHUeCKOro IIpollecca M  IOCTOSHHOTO
COBEpIIEHCTBOBAHHA KOHCTPYKIIHH C Ieb}0 IIOBBIIICHHs IPOH3BOOHTEIRPHOCTH H KadecTBa
paznereHns pacTeopoB. OCHOBHEIE paboulle 3TeMeHThl (MeMOpaHEl) [0 TeXHHUECKHM HapaMeTpam
OTpaHHYeHH B IPIIMeHeHNH Kak mo pH pacTBopa, Tak I mo ero TeMIeparype.
[TosToMy Tenbl0 JaHHOH pabOTEl  SBIAETCS YCOBEPIIEHCTBOBAHHE  3IEKTPOXHMHYECKOTO
MeMOpaHHOTO ammapaTa ¢ OXJIaXkIeHIeM pa3IelsieMOro pacTBOpa, IICHOIB3YeMOTO Ui OUHCTKH
CTOKOB B IIPOM3BO/ICTBAX arpOIIPOMBIIIIEHHOTO KOMILIEKCa.
3a mpoToTHIl pa3padaTeiBaeMOil KOHCTPYKINN IIPHHST 3JeKTpodapoMeMOpaHHBINI ammapat
ITOCKOKAMEpPHOTO THIIA, paboTa KOTOPOTO OMICaHa B TuTeparype [6]. DmekTpobdapomemOpaHHBII
ammapat (PHCYHOK 1) COCTOHT M3 IH3IeKTpHYecKHX (aaHieB kKopryca |, MeTalTHYecKnX IUTacTHH
2, IIPOKTAI0K 3, OTPHIIATEILHOII 1 MOT0KHTeIEHOII KIeMM YCTPOIiCTBA UL MOIBO1a TIOCTOSHHOTO
3JIEKTPHYECKOI0 TOKa 4, MITYIepoB LA OTBOJAa NPHKATOAHOIO H IPHAHOJHOIO Ilepmeara S, O,
OormroB 7, mraitd 8 m raek 9, mTylepoB BBOJAa M BEIBOJIA pa3aensemMoro pacTtBopa 10, 11,
TI3IeKTpIHUecKoil ceTKH 12, (riaHIeBoll IpeHakHOII ceTK 13, MepeTOUHOro OKHa 14, momiMepHoro
KoMIayHaa 15, IBYCTOPOHHHX OTBepcTHil 16 1A mo/Bo/ia 31eKTpHUecKnX MpoBoA0B 17, KaHAIOB
IUIs1 OTBOJA IIPHKATOTHOTO U IIPHAaHOIHOTO IlepMeata 18, 19, nommmepHoit kommo3unnn 20, KaHaIoB
BBO/Ia 1 BBRIBOJIA pa3lesieMoro pacTBopa 21, 22, uepenyroomuxcsa AN IeKTPHIecKIX KaMep KopIryca
c “BeicTymoM” u ¢ “BmammHoil” 23 u 24 BBIMOTHEHHBIX C IOJOCTHIO B BIJIe Majoil KaMepbl
pazzerenns 25 B GopMe MpSAMOYTOILHOTO Tapalieleline/a, TOIIMIHHA KOTOPOTO paBHA TOJIIIIHE
IHAIeKTPHUECKOI KaMephl KopIryca ¢ “BRICTYOM” U ¢ “BraanHoil” 23 1 24 0T 0IHOII ee CTOPOHHI C
VIUTOTHHTEILHOI TTOBePXHOCTRIO IIIII-TIa3 JI0 JIPYIVIO, BEICOTOI B TPH pa3a 0oIIblle ero TOIIIIHEL,
a IMHPUHOI PABHOI MIHPHHE Mol IPHKATOIHOI I IPHaHOAHOIT MeMOpaH 26, 27 COOTBETCTBEHHO.
[Tox Manble TIPHKATOIHBIE H TPHAHOIHBIE MeMOpaHbsl 26, 27 Ha VIDIOTHHTEILHOI TTOBEPXHOCTI
TI3TeKTPHUSCKHX KaMep Kopilyca ¢ “BBICTYHOM™ U c “BHaanHHOI” 23 u 24 nMeeTcs yriayOieHHe
BETHYHHON | MM, I YCTAaHOBKH MAaJOIl MPOKTAIKH 28 MpAMOYTOJBHON (POPMEI, YILTOTHSIOIIEN
MEPHMETP MaIoil MPHKaTOIHOI I MpHaHoIHOI MeMOpaHn 26, 27 COOTBETCTBEHHO.
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PucyHOK 1 - DIeKTpoXHMHYECKIIT MeMOpaHHBII anmapaTr INIOCKOKaMepHOTO THIIa

B mecTe ycTaHOBKH IpeHakKHOII ceTKH 29 ¢ ABYX IPOTHBOIOIOKHBIX ee KOHIIOB II0 ILTIOCKOI
IIOBEPXHOCTH, YCTaHOBIIEHHI II0CIeI0BATeIbHO MOHOIIOISPHO -II0 PHCTHIE IUTACTHHBI 3]IeKTPOI-KaTo]
30 1 MaseIil 371eKTpoa-KaTod 31, MOHONIOISPHO-IIOPHCTHIE IUIACTHHEI 3JIeKTPOoa-aHod 32 1 Malblil
3JIeKTPOI-aHOI 33 COOTBETCTBEHHO, IOPHCTad MPHKATOIHAd MOATOKKAa H3 BaTMaHa 34 H Maad
IopIHCTas IPHKAaTOIHAs MO/II0KKa I3 BaTMaHa 35, mopucTad IpHaHOJHAS MOAI0KKa 13 BaTMaHa 36
I MalTas MoPHCTas MPUAHOIHAS TOIT0KKa I3 BaTMaHa 37 COOTBETCTBEHHO, TIPHKATOIHAS MeMOpaHa
38 1 Mamas mprkaTo Has MeMOpaHa 26, mpHuaHo Has MeMOpaHa 39 1 Manas mpHaHoIHas MeMOpaHa
27 COOTBeTCTBEHHO.

Ha mmsnexkTpruecknx KaMepax Kopmyca ¢ “BeIcTymoM” H ¢ “BmagusHon 23 u 24 HnMer0Tcs
YCTAaHOBIIEHHBIE Ha MepeiHell I 3aJHell CTeHKe KaMepHbIe MITyIlepa BBOJAa HCXOIHOTO pacTBopa 40
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I BBIBOJIa IIPHAHOIHOTO 1 IIPHKATOIHOTO peTeHTaTa 41, 42 COOTBETCTBEHHO, KOTOPBIE pa3MeNleHEl
Ha paccrogHuN 30 MM 1 70 MM u 50 MM 1 90 MM COOTBETCTBEHHO OT OCHOBAHHS aIlllapara IIo
LIeHTpaIbHOII BepPTHKAIBHONI OCH KaMep Kopmyca ¢ “BBICTYIOM  H ¢ “BmaamHoil” 23 u 24
COOTBETCTBEHHO, OCHOBHBIX KaMep pa3jeineHuns 43.

[Io meHTpy KaxkIOH Malloll KaMmepbl pasleleHHsd 25 YCTAaHOBIIEH palHaTop OXIaxIeHHs 44,
IpeICTaBIIAOIMNIT cOOOI H30THYTYIO TPYOKY B UeTBIPeX MecTaX Ha yTOJI CTO BOCEMBIECAT IPaIycoB
II B MeCTaxX COeINHEHHs C KaMepHBIMH IITYyIlepaMH BBOJA H BBIBO/I1A OXJIaKJAOMIell JKIIKOCTH 45 1
46 Ha yroi [IeBSHOCTO I'PaqycoB, PacIOJIOKeHHBIX B OJHOII IVIOCKOCTH, IIPAMOYTOIBHBIX IIACTHH
BCTABOK 47, MOIIMepHOIT 3aIIBKH 48.

[To meHTpy KaxIOIl OCHOBHOII KaMepsl pa3leleHHs 43 YCTaHOBIEH paJHaTop OXIaxIeHHSI 49,
IIpeICTAaBIIAIOIINII COOOII H30THYTYIO TPYOKY B BOCBMH MeCTax Ha yTOJI CTO BOCEMBIeCAT IPagycoB,
COeIMHEeHHEII C MITYIIepOM BBOJ1a, BEIBOJA OXJITakIaromeil KuakocT 50, 51, mepexo H0Il BTYIKOIT
52, yCTaHOBJIEHHOII B BepTHKAaJIBHOM KaHale 53, IIpoxXoJdllleM uYepe3 IIPOKIAIKy 3 H
TOPH30HTAJIBHBIM KaHaioM 54 B MIIIJIeKTpHUeCKOil KaMmepe Kopmmyca ¢ “BmagmHoii” 24 mia
LIHPKYIIAIII OXJIaKIaroIIell KILIKOCTH.

[ToppImenne TPOM3BOANTENBHOCTH H KauecTBa pa3llelleHHs pPacTBOPOB, BEICOKO3((eKTHBHAS
TypOymH3amis, OXJTakIeHHe pa3aensieMoro (IICXOZHOTO) pacTBopa, CHIDKeHHe 3(dexTa
KOHIIeHTPAIHOHHOII TTOIAPH3alN 1 TeMIIepaTypHOIl Harpy3KH Ha MeMOpaHEl B OCHOBHEIX KaMepax
pa3[eleHns JOCTHTaeIcAd 3a CYeT TOro, YTO II0 IEHTPY KakIOoIl OCHOBHOII KaMephl pa3jlelleHHA
VCTaHOBIIEH paIHaTop OXTaKIeHIs, MIpeICTaBISIONINIT co00Il H30THYTYIO TPYOKY B BOCEMI MecTax
Ha YroJI CTO BOCeMBJecsT I'paaycoB, COeINHEHHEBI ¢ INTYIlepoM BBOJA, BEIBOJA OXJTa’KIaromleil
KIIKOCTH, IIe€PeXO0JHOH BTYIKOIH, YCTAHOBIEHHOII B BePTHKAJIPHOM KaHale, IIPOXOIAINEM uepes
IIPOKJIAJIKY H TOPH30HTATBHBEIM KaHAJIOM B JHIIeKTPHYeCKOIl KaMepe KopIyca ¢ “BIANHHON Ul
LU PKY/IALII 0XJIaKJAFOIIell KIIKOCTIL.

Ha pazpaboTaHHOI KOHCTPYKINH 3/IeKTPOXIMHIYECKOr0 MeMOpaHHOTO allapaTta III0OCKOKaMEPHOTO
THIIa 0e3 HaJOXKeHHS 3IeKTPHUYecKOro OIS MOJXKHO IIPOBOINTH OapoMeMOpaHHEIE IIPOLIECCHI,
HarpuMep o0paTHEIIT 0cMOC, HAHOQIUTBTPAIHIO, YIETPaQIUIBTPAITHIO I MHKPODILTBTPAIIHIO.

CnHcok THTepaTyphl:

1. PaspaboTka KOHCTPYKUNH 37IeKTpoOapoMeMOpaHHOTO —aIlapaTa pYIOHHOTO THIIA JIIA
pereHepanii TeXHOJIOTHYECKIIX PAacTBOPOB XHMidecknx mpomzpoiacTe / M.II. Muxaitiux, A.E.
Crpensunxos, /[.JI. Konosanos, C.I1. Jlazaper, /I.H. Konopamor // CoBpeMeHHEBIe TBepI0oda3HbIe
TEXHOJIOTHH: TeOPH, IIPAKTHKA I HHHOBAINOHHBII MeHeUKMeHT: MaTepuansl X1V MexryHapoaHoil
HAYYHO-IHHOBAIIIOHHOI MO0 IeKHOIT KoH(epentun: 17-18 roadps 2022 r. [Tox obmeilt peaximeit
oprromuteTa. — TamboB: IT31-Bo IIT YecHokora A.B., 2022. - C. 127-131.

2. KoHCTpyKINIs 371eKTpoMeMOpaHHOIO ITIOCKOKaMepHOTO allapara ¢ HeTpaIIIIIOHHOI (opMoil
xkamepel pazgenenns / J.H. Komosamop, C.II. Jlazaper, C.B. Komanep, /[[./I. Konoamop //
ITHHOBALIIIOHHEIE HAINlpaBIeHHA HHTETpalll HayKH, o0pa3oBaHNA H IPOH3BOJCTBA: COOPHHK
Mmatepuanos III MesxayHapoaHoil HayuHO-TIpakTHIeckoil koHpepenuun, Kepus, 11-15 mas 2022
roga. — Kepub: OI'BOY BO «KepueHcKuil TrocyIapCcTBEHHBIII MOPCKOI TeXHOJIOTHYEeCKHIT
yHUBepcuTeT», 2022, — C. 77-79.

3. Pa3paboTka KOHCTPYKIUIH 3IeKTpoOapoMeMOpaHHOIO ammapaTa KOMOHHHPOBAHHOTO THIIA IUIA
pereHeparin TexHoaormuecknx pacteopos / JI.H. Konosanos, C.I1. JIazaper, M.I1. Muxaitmns, JI. /1.
Konoramtor, M.C. Teccen // 65 mer Joul TI1. Hayka m mpakTika. AKTyalbHBIE BOIPOCH I
HHHOBAIINN: COOPHHK TEe3HCOB JOKIAN0B FOOHIENHON MeKIYHapOIHOIN HayJHO-TeXHHIeCKOI
koHGpepenm (13—-14 oxtadps 2022 r.). Hacts 2. — Amgerck: OV BO JIHP «J{oul TII», 2022. —
C.216-218.

4. Pa3paboTka KOHCTPYKIHH 37eKTpoOapoMeMOpaHHOTO ammapaTa TpyOodaToro THIA JIUIA
pereHeparn TexHoaorinuecknx pacteopos / J[.H. Konoranoe, C.I1. JIazapep, M.I1. Muxaitnus, /1. /1.
Konogsamos, M.C. I'eccen // MammHocTpoeHNe: HOBBIE KOHIEMINI 1 TEXHOJIOTHI: Beepoccuiickas
HayUHO-IIPAKTIUecKas KOH(epeHIs CTYAeHTOB, acIIIPAaHTOR I MOJIOIBIX yIeHEIX, KpacHosApck, 28
okTsa0pst 2022 roma. — KpacHosipck: @eiepansHoe TocyIapcTBeHHOe 010/KeTHOe 00pazoBaTenbHOe
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yupeskIeHlie BeICIIeTO0 oOpazoBaHms "CHOHpPCKHIT TOCYIapCTBEHHEBIT YHHBEPCHTET HAYKH H
TeXHOJIOTHII HMeHH akanemnka M.@. Pemetnesa', 2022. — C. 75-79.

5. MogaepHm3anus >1ekTpodapoMeMOpaHHOTO ammapata KoMmOmuHupopanuoro Ttmma / J[. H.
Konogamog, C. I1. JTazapes, IT. M. Mamis, /1. /1. Konosamnos // BynatoBckue urenns. — 2023, — T. 2.
—C. 82-84.

6. Pa3paboTka 37TeKTPOXHMHUYECKOTO MeMOpaHHOTO ammapara [Uld OYHCTKH CTOYHBIX BOJ
npemmpusTii AIIK / JI.H. Korosamnos, C.I1. Jlazapes, A.B. Kpsutos, /1. /1. KoHoBanos // AKTyalbHEE
BOIIPOCEI 37eKTPOXHMHH, 3KOJOTHH H 3amlUTEl 0T Koppo3uu: maTepuansl III MexayHapoaHoil
Hay4JHO-TIpakTHueckoil koHpepewnmmm: 18 — 20 oxtadpsa 2023 roma. — TambGos: I3x-o III
Yecroxora A.B., 2023. - C. 393-397.
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COIITAJIBHO-I'YMAHHUTAPHBIE H DKOHOMHYECKHE HAYKH
V]IK 378.046.4

HAITPABJIEHHA PASBHTHA JTOJI OBPEMEHHOI'O CETEBOI'O
COTPYJHHUYECTBA TEXHHYECKHX VHUBEPCHTETOB B ITIOJAI'OTOBKRE
BBICOKOKBA/IHP®HITHNPOBAHHBIX KA/TPOB

Mumenko E.C., mpopekTop o MeKIyHapOIHOII IeATeTbHOCTH
Yepusrmor H.I'., zaBexyromntiii kadeapoi

TamO0BCKHIT TOCYIapCTBEHHBII TEXHIUECKIIT YHHBEPCUTET

Knrouessie croea: nHxeHepHOE 00pa3oBaHIle, MeKIYHAPOIHbIE IIPOEKTHI, CETEBOE COTPYIHITUECTRO.
I13MeHeHNs. MPONCXOIMINe B TMOCTIeIHIle TOAsl B cdepe SKOHOMHKH I TIOIHTHKI, B
npodeccHOHANBHOI cpele HaYKOEMKIIX MPOM3BOJICTE I 00pa30BaTeIbHOIl cpefle, CTaTH MOIIHEIM
KaTal3aToOpOM BO3HHKHOBEHHS HOBBIX HANPABIEHHIl M (OPM MOATOTOBKIH, HHCTHTYIIHOHATBHBIX
I3MeHeHUIl B CHCTeMe 00pa30oBaHId, KOTOPBIe HAXOAST MPsIMOe OTpaskeHlle B IPAKTIHKe MOATOTOBKH
HAYIHO-TIeIar OTMYECKIX KaIpoB. MekIyHapoIHbIe POeKTH B cepe HHKEHEePHOTO 00pa3oBaHNA B
OONBITHCTBe CIIyuaeB OIMHPAIOTCS Ha MEKIVHAPOIHEBIE I POCCHIICKHE OpraHH3aIlii B 00JIacTH
HHKeHepHoil menaroruxu. Poccmiickie oprammzanmn (CHIIO P®, «Acconmaris HHXEHEPHOTO
oOpazoBanns Pocciiy), 3aHIMAROIIIECS BOIIPOCAMH HHKEHEPHOTO 00pa30BaHILg, BHOCAT 3HAUNMEIIT
BKJIAI BO B3aHMOJeliCTBHe pPOCCHIICKHX VHHBEPCHTETOB C 3apyOelKHBIMH IH)KeHepHO-
[eJarorHYecKHMH OpPraHH3allsAMH, VYYacTBYIOT H IIPHBIEKAlOT KaK OTeYecTBEeHHBIe, TaK H
yvHHBepcuTeTsl cTpaH CHI B MeXIyHapo[HBIe ceTeBble MPOEKTHl B 001acTH HHKEHEepHOIl
Ie1arOTHKII.
Poccuiickue Bricuine ydeOHBIE 3aBeleHHs MOIYUIIH IIPaBO CaMOCTOATENBHO YCTaHABIIBATh
IpsMble KOHTAKTHI C 3apyOeKHBIMH MapTHepaMIl, YTO INPHBEIO K aKTHBH3AINH YyUacTHS B
BEITIOJTHEHHI 00pPa30BaTeIbHEIX IIPOTPaMM I IIPOEKTOB COBMECTHO C By3aMH-NAPTHEPaMU CTPaH
CHI.

K urciy mepBrIX U Hanbollee 3HAUHTEILHBIX COBMECTHO BBITIOMHEHHBIX 3a IMOCIEIHIIE TOIBI
MeKTYHaPOIHBIX TIPOeKTOB TaMOOBCKOTO TOCYIapCTBEHHOTO TEXHITUECKOTO YHIBEPCHTETa B cdepe
00pazoBaHNA OTHOCATCA MPOEKTH MeXayHapomHoil mporpammel TEMITYC-TACIIC, HarneneHHOI
Ha OKa3zaHHe TeXHHUeCKOoIl moMommu o0pa3oBaTenpHBIM CTpykTypaMm cTpan CHI, mporpamma
AKTHBH3aIINI aKaJIeMIYecKoil MOOIUTEHOCTH B 00JaCTH BBICIIEr0 00pa30oBaHisa. YUacTHe B JTaHHOI
IIporpaMMe SBHIOCH BAKHBIM IIIArOM Ha IIYTH Pa3BHTHS B3aUMOIIOHHMAHHS B cdepe BBICIIETO
o0OpazoBaHNA B eBpONENCKHX CTpaHaX, OOeCHeuIIo ycIoBHS IIi1 OoOMeHa TEeXHOJOTHAMH I
MeToAHKaMI 00yUeHHs, VKPeIlILIo MaTepHaTbHYIO I MeTOoIIuecKyto 0a3y yueOHoro mpoiiecca [1, 2].

TamboBckiril TocyapcTBeHHBII TexHmUueckiil yHuBepcuteT (TTTY) nMeeT MHOTONIETHIIT OMBIT
YVUACTIHS B MeKIYHAPOIHBIX IIPOeKTaxX B 00macTi mkeHepHoil mexaroruki: TEMPUS DIERUUNP
22265-2001, Tempus Networking Project NP 22296-2001, MULTICEP, TREM, ERASMUS+
ENTER u gp. Muorue npenogaBarenn IITV mpomuin coBMeCTHO ¢ eBpONEICKHMH KOJLIeTaMIl
[IepeIOBYI0 IIKOIY TBIOTEPOB I BIOCIEACTBHH Iepeladl CBOIl ONBIT JPYTHM IeJaroraM.
HoOupniiecss HAWIYUIINX  Pe3yiIsTaTOB TMONYUNIH  TIpecTIDKHOe 3BaHme  EBporeiickiil
npemnojaBaTeds HHKeHepHBIX aucuuiuimH  ING-PAED IGIP. B pamkax  peamm3amim
MeXKIYHapOIHBIX IHpoekroB, @0 IporpamMme MULTICEP B  yHHBepcHTeTe CO31aHa
crienam3npoBanHas nabopatopus «[[eHTp HHIKEHEPHOIT MeIarOTHKID.

[Tpoext ERASMUS+ CBHE project, MARUEEB 561890-2015 "MarucTtepckas IporpaMma B
o07acTH HHHOBAINOHHBIX TeXHOIOTHII B cdepe >HeprodPpdeKTHBHOTO CTPOHUTETLCTBA B
yHHBepcHTeTaX Poccumn u Apmennn ¢ ydactiueM pabotomateneii” (MARUEEB). Ilpoext
CIOCOOCTBOBAN JIOCTIDKEHMIO TIleieil MepOTpHATHII HapallNBaHIA IMOTEHIHaTa B OOIacTH
00pa3oBaHNs, CBSI3aHHBIX C MOJepHH3alllell, I0CTYIIHOCTEIO I HHTepHAIHOHAIN3Aalllell BEICIIETO
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o0pa30BaHNA, €0 COOTBETCTBIA MOTPEOHOCTAM COBPEMEHHOTO PBIHKA TPYa M OOIIeCTBa, 3a CueT
pa3paboTKH W peanH3aliil HOBBIX HHHOBAIOHHBIX MHPOrpaMM B JIBYX CTpaHaX-yIacTHHKAX:
Apmennn n Poccmiickoit @enepannn. IIpoekT 3aTparisai pa3paboTKy MariucTepCKoil IPorpaMMET B
chepe 3Hepro3heKTHBHEIX cTpoeHnii. OCHOBHOe BHHMAaHIE MPOTPAMMBI YIEIATOChH IKOHOMIH
JHEpPropecypcoB MU 3alluTe OKpyKarmmell cpensl. [IpoekT mpemycMarprBal (opMIpoBaHIe
[IpoektHOTO COBETa, BKIFOYAKOIIETO MIPEACTaBUTENA OT KaKI0H OpraHm3alii. B Kaxaoll cTpaHe-
IapTHepe Ha3Haualack [J1aBHAs OpraHI3alllld, KoTopasd KypHpoBalla peali3allliio MepOoIpHATIIl BceX
napTHepoB B Poccit 1 Apmennn. B pesynpraTe oOpa3oBaTelbHble IPOrpaMMBI pa3paOOTaHHl B
pamkax bBoloHCKOTO Tpollecca € HCIONB30BaHHEM HOBEHIINX METOJIOB OOyUeHHs —
MeKIHCIHIUTHHAPHOTO 1 HHTEPAKTHBHOIO, a TAaKKe OHH OTBeuaioT TpeboBaHmsMmu Eppomeficknx
CTAaHIApTOB KadecTBa.

Takxke cTOHUT OTMeTHTH IpoeKT mporpamMbl IPASMYC+ 598506-EPP-1-2018-1-PT-EPPKA2-
CBHE-JP «Ilexarormnueckas IOr0TOBKa IIpemo1apaTeneil nHxkeHepHIX aucnumana» (ENTER) [3].
[lerpt0 maHHOTO TIPOEKTa fABIIACH pa3padOTKa H BHEIPEHHe HOBOTO MYIBTHKYIBTYPHOTO U
MeXIYHApOIHOTO  Iojaxoda K (GopMadbHOMY  IIOCIEBY30BCKOMY  IpodecCHOHAThHO-
MearoTHYeCKOMY 00pa30BaHUI0 A7 MpeTogaBaTerneil HHKEHEPHBIX AUCIHHILTHH. B KOHCOPIITYM
npoekTa Bonuti: [TomurexHmgecknii yanBepcntet T. [lopty (TlopTyramis) — KOOpIITHATOP TIPOEKTA,
Hyounnkuii TexHonormdeckii mHCTUTYT (CroBakusi), TamMHCKIIT TeXHHYeCKHl YHHBEpPCHTET
(DcTonms), TamOOBCKIHIIT ToCyHapCTBEHHEBIT TexHHuUeckuil yHuBepcureT (Poccmsa), Tomckmit
nomuTexHuuecknii  yHuBepcureT (Poccms), Kaszanckiil  HalOHAIBHO-HCCIIeI0BATeTbCKIUI
TexHnueckuil yumneepcureT (Poccms), JIoHCKON TOCYIapCTBEHHBIN TEXHHUECKIT VHHBEPCHTET
(Poccust), Bsarckuii rocymzapcTBeHHbIT yHuBepcuteT (Poccms), Accoumamniag HHKeHEpPHOTO
obpazoBanusa Poccun (Poccusi), ATeHTCTBO CTpaTeTHUeCKHX HHHIIMATHB B cepe oOpa3oBaHHs
«bomonckuit k1yo» (Poccus), KaparananmHckiii rocy1apcTBeHHEI VHIIBepcHTeT HM. E. A, bykeToBa
(Kazaxcran), Kazaxckmii HanmmoHaTBHBINT yHHBepcHTeT uM. Ame-@apabnm (Kazaxcran),
KasaxcTtanckas acconmamus HHkeHepHoro oopazopaHus (Kazaxctan). CTomp IIIpOKHII OXBAT
Pa3IHYHBIX NeJarormdecKux IMKOJ MO3BOJIHT CHHTE3HpPOBaTh JIydIIHe IedarorHdeckne MpakTHKH
IIOATOTOBKH IIperoaBaTeneil HHKeHePHBIX THCIHILIHH.

Jlns coBpeMeHHOTO 00pa30BaTeIBHOTO IMpoOIlecca XapaKTepHa aKTHBH3AINS COBMECTHOII
IesTeIbHOCTH B paMKax CeTeBOr0 COTPYAHHYECTBA. YUHTHIBas COBPEMEHHYIO IMOIHTHYECKYIO
obctanoBKy., TamOoBcKHil rocylapcTBeHHBIN TeXHHUECKHIl VHHBEPCHTET IITHAMIUYHO pa3BIBaeT
CceTeBOe COTPYIHHYECTBO M TIPOTPaMMBI akajgeMndeckoiln MoOmwreHOcTH ¢ Ka3zaxctaHow,
bemopyccueii, Vibekncranom, Kuprmsmeli m apyrumn ctpagamu CHI, kpome 3Toro, akTHBHO
pa3BHBAETCS JIBYXCTOPOHHEE COTPYIHIUSCTBO C YHHBEPCHTETAMI CTPaH AdpPIKIL.

CnHCcoK JHTepATYPHI:

1. IIpuxomeko B.M., Cazonoma 3.C. IlmkeHepHas IleJarornka — OCHOBa IpO(ecCHOHATBHOI
MIOATOTOBKH ITHJKEHEPOB H HayuHO-TleJarornueckiX kaapoB // Bricmiee oOpasoBanue B Pocciir.
2014. Ne 4. C. 6-12.

2. Yepnpmuor H.I'., Mumenxko E.C. IImxeHepHas menaroruka — 3ajIoT KaueCTBEHHOI ITOATOTOBKH
MearoTHUecKHX KaJpoB TeXHHUeCcKOTo VHHBepcuteTra // IlHKeHepHBle TeXHOJIOTHH IUIA
VCTOITYNBOTO pa3BUTHA H HHTeTpallll HAayKH, IIPOM3BOJACTBA I 0O0pa3oBaHmA: cO. TpPyIOB
Mesk1yHapoaHOI HayIHO-TIpakTHIecKoil KoHdepewtrn M. B.I1. Bepranckoro, 29-31 mas 2019 1.,
r. TamboB. — Tambor: ®TBOY BO «TT'TV», 2019. - C. 170-176.

3. @©. T. IllareeBa, E.C. Mumesnko, H.I'. Yepusinos, K.E. Hypramnera, K.M. Typexanosa, E.T.
OwympxanoB MexnyHapoasslil npoekT ENTER: HOBBII MOIX0X K IeJarorHuyeckoil MOATOTOBKE
MIpenogaBaTeneil HKeHepHBIX auctiiiny // Berciree o6pazopanne B Poccnt. -Tom 29, Ne 6 (2020).
- C.65-74.
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V]IK 378.02
HHTEI' PAIINA OBPA3OBAHHIA H ITPOU3BO/JCTBA
CansikoBa JLLA., K.T.H, aCCOIHIPOBaHHEIII Ipodeccop
3anmagHo-KazaxcTaHCKHI HMHHOBAIHOHHO-TEXHOJIOTHUECKHI] YHHBEPCHTET

Karouesste cnoéa: IpenpuATIe, BY3, B3aHMOCBA3b, COTPYIHIIECTBO, IPOH3BO/ICTBO, KAUECTBO.

OHIM 13 TTaBHBIX ()aKTOPOB IKOHOMITUECKOTO Pa3BHTHS TOCYIapCTBRa SABISeTCS IOAT0TOBKA
BEICOKOKBaTH(UINIPOBAaHHEIX KaapoB. Ilepex ByszamMu CTOHT 3ajgaua BBEIIYCKA TAaKHX KagpoB, OT
KOTOPBIX OyZeT 3aBIICeTh OyIyIllee CTPaHBI.

J1715 MOATOTOBKH TAKHX KaJIPOB HeOoOXOIHMEI I3MeHeHHS B clicTeMe BBICIIEro odpasoBaHid. B
3TOM 3aHHTEPECOBaHBI He TOIBKO IIPEMNoIaBaTeIl, 00yJaroInecs, TocyI1apCcTBO, HO 1 MPeANPHATHA,
OpHEeHTHPOBAHHEIE HAa HaeM pPadOTHHKOB, CIIOCOOHBIX MPHHOCHTH MPHOBITL B 3MOXY HH(POBOII
skoHOMHKI. [To3TOMY B MocTeHee BpeMs 11 TECHOTO B3aHMOJEICTBHS BY30B H MPeIIPHSTHIl
CTAHOBHTCA Bce Dollee aKTYaIbHOI.

OmHIIM 13 KOMIIOHEHTOB, 00eCHeuHBaroNINX BBICOKIII YpOBEHH MOATOTOBKIH CIIEIHAICTOR,
ABJIsIeTCA B3alIMOCBA3b BY30B H IMPOH3BOICTBEHHBIX MPEAPHATHIL.

By3 sBaseTcs MPOM3BOANTENIEM 3HAHHUII, a MpeIIpHsTHe- TOTpeduTereM cruenuamicToB. OT
3 GeKTHBHOCTH HX B3aIMOJIeTICTBIIS 3aBHCHT YPOBEHb COOTBETCTBISA KAueCTBa MOATOTOBKH KaIpOB
MOTpeOHOCTAM padoTomaTeseil.

HecooTBeTcTBiIe KauecTBa mpodeccHOHaTLHOTO 00Opa3oBaHHsA TpeOOBaHHAM padoTojaaTeneil
BeZeT K  pa3pelBy  3TOIl  B3aIMOCBA3HM, K  HEBOCTPeDOBAaHHOCTH  BEINYCKHIKOB,
HEeKOHKYPEHTOCIIOCOOHOCTH BYy3a Ha PBIHKe TpVIa.

s pemienns 53THX IpodaeM HeoOXOANMO BY3aM IIPOH3BOJNHTE OIEHKY IIepCHeKTHBHBIX
NOTpeOHOCTell MpeAnpHATHA B CHENHaTcTaX C [elbl0 IMOJrOTOBKH HEeoOXOIHNMEIX KaJpoB IUIA
MIPeINPIATHS, TO eCTh C ILebI0 YVIOBIETBOPEHHS CYIIECTBYIONIET0 CIpOoca B COOTBETCTBHH C €T0
KOJIIYeCTBEHHBIMI U KaUueCTBEeHHBIMI ITapaMeTpaMi.

[THTerpanus BY30B M TIPEINPHATHI IIO3BOIAET PACIIHPHTE CHEKTp ©0a3 MPaKTHKH JUIA
00yUaOIINXCS Ha OCHOBE CO3IaHIIS eIHBEIX 00pa30BaTeIbHO-IPOH3BOACTBEHHBIX IITIONIAI0K.
Unen Erponeiickoit Komuccun 3mut Kpeccon B ctatee “O0pa3zoBaHie U pa3BUTIE 0TMeYaeT, UTO
B 001acTH BEICIIETO 0Opa30BaHIIL OCHOBHAS 3a/1ada COCTOHT B TOM, YTOOBI AaTh MOJIOIBIM JTHOIAM
KaK MOXKHO Oollee OTTHOe TIpeICTaBIeHne o paboTte mpeampusTs. [1].

C mnpomsBoacTBeHHOIT cdepoil coTpyaumuectBo 3KIITY 0Gaszupyercds Ha I0ITOCPOUYHBIX
JIOTOBOpAX, OXBATHIBAIONTIX 00pa3oBaTelbHYI0, HAYUHYIO H HHHOBAINIOHHYIO cepH.

Tak, Ha 0aze Vpamrpckoro TpaHCPOPMATOPHOTO 3aBOJa CO34aHEl (uananer Kadeapsr

«JHepreTHKa, aBTOMATH3allls I BRIUNCTHTEIbHAS TeXHHKa» MO 00pa30BaTeIBHBIM IIPOTpaMMaMm
«INeKTpo3HepreTHKay, «ABTOMATH3alllg I VIpaBieHHe (mo oTpacisaM)». Ha 3Ttux d¢mmmamax
IIperoJaBaTeln Kadenpsr COBMECTHO C BeIyIIHMH CIeNHaTICTaMH 3aBoJa IIPOBOIAT
[IpaKTHYecKlle 3aHATHSA, UTO IO3BOJSeT OOyJAarOIINMCS YCIEIIHO aTalTHPOBAaTECS K YCIOBIAM
IIPOH3BO/ICTBEHHOII Cpebl.
[THTerparid By30B H IpeInpHATHIl SBIsSeTCsS KIacCHUecKoil MOIeIb0 HHHOBAIIOHHOTO Pa3BHTIA.
[TpoucxoanT oOMeH HHTeIeKTYaJIbHBIMH pecypcaMi. TOIBKO B COTpYAHHUECTBE BY3Bl U
TPENPUATHA CMOTYT aJeKBaTHO OIpeleldTh MOTPeOHOCTH MPOMBIIIIEHHOCTH B pPaOOTHHKAX
HHTeUIeKTYaTbHOTO TpyIa, TOJIBKO HX COBMecCTHasg pa0oTa [JacT TIPOTHO3 TOTPeOHOCTH B
CIIeIHATICTaX, pa3paboTKe YUeOHBIX TIporpaMM IS 3THX CHENHATNCTOB, TOTBKO TpPAMOTHAs
OpraHm3anns yueOHOTO mpollecca MOKeT MPUHECTH MOI0KUTEeIBHEII pe3yIbTat.

[IpencTaBuTem MpeaNpHATHII-TAPTHEPOR B HAIlleM VYHHBepPCHTeTe SBIISIOTCSA WIeHAMI
aKaJIeMITIecKoro KOMHTeTa H TOCYAapCTBeHHOIT aTTecTallHOHHOI KOMIICCHI: aKTHBHO YIacTBYIOT B
pa3paboTke 00pa30BaTEIBHEIX IIPOTPAMM, B OIleHKe KaueCTBa ITOATOTOBKH BEITYCKHHKOB. B TeueHTm
yueOHOTO ToJa MPOXOJAAT BCTpPeUH C IIPeICTABHTENSMH IIPOH3BOJICTBE B pPaMKaX IIPOTPaMMEI
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«[IpurnameHHsIil TOCTh», T/Ie OHH PAacCKa3bIBAlOT 0 MpoOIeMax M MepCHeKTHBaX  Pa3BHTHA
MIpe NPT, Ha KOTOPOM TpyasaTes [2].

VHUBepcHTeT, KaK MapTHep MNpeANpHATHS, HMeeT CBOH IIPeHMYIIeCTBAa: BO-TEPBEIX, 3TO
cTa0HIIbHAsA CTPYKTYpa, C HalaKeHHOIl OPraHM3allOHHON JeITeTBHOCTBIO; BO-BTOPBIX, 3TO
H3BECTHEIII YUaCTHHK 00pa30BaTeIbHOTO MIpoliecca; B-TPEThHX, 3TO OPraHH3allls, CYIIIeCTBYIOMas i
pa3BHBarOIIasACA B TeUeHHEe [I0BOJBHO IIHTEIBHOTO BPEMEHH, HMEeT CBOH CBA3H, HOPMATHBBI H
ITOJTOKeHH [3].

Ho pa3puTtie mapTHepcKIIX OTHONIEHHII ¢ By3aMIH 3aBICHT OT 3KOHOMIUeCKOIl MOJIeTH CTPaHEL,
TIOJTHTHYECKIX HHCTHTYTOB, MOTPeOHOCTell PhIHKA 1 HHIYCTPHIL

HeoOxoanMel mepeMeHBl B cHCTeMe BhICIIero oOpazoBanig Kazaxctana. Bo @panim Obl1
CO3[1aH «OpraH, KOOPAHHHPYIOIIHII COTPYAHHUYECTBO YHHBEPCHTETOB C IPOMBIILIEHHOCTRIO, B
yacTHOCTH Bricmmit komnteT «O0pa3oBaHne- IKOHOMHKa» (co3mad B 1986 r.). KomuTeT, B KOTOPBIIT
BXOJIAT TIpeJCTABHTENH J[eJIOBBIX KPYTOB H 00pa3oBaHHs, HMeeT IMpe[CTaBHTelell B KayKIIOil
akagemnn. OCHOBHasg ero 3agada — pa3BHTHE OTHOIISHHII MEKIY CHCTeMOIl oOpa3oBaHHIA N
MIPeIPUIATIHAMH [4].

B T0 ke BpeMs yueHBIe OTMEUAIOT HI3KYIO IMHHOBAIINMOHHYIO AKTHBHOCTEH BBICIINX YyueOHBIX
3aBeJIeHNIl, YTO CBS3aHO C HIBKHM VPOBHEM PeCYPCHOTO oOecrmeueHIs, 0COOEHHO 3TO KacaeTcs
00opyA0BaHUSL, HHGOPMAITHI H APYTHX PACXOIHBEIX MaTepHaIoB. by yillee COTPpYIHHYUECTBO I0DKHO
OBITH TOCTPOEHO Ha OCHOBE IOOINIPeHHS PadOTHHKOB 00pa3oBaHIA paboTaTh B HHAYCTPHH U
IpecTaBUTeNell KOMIIAHUII B YHIIBepCHTETe.

B HacTosmiee BpeMs HHHOBAINOHHAS ESTETHHOCTH BEICIINX YUeOHBIX 3aBelIeHHIl SBIAETCA
BaKHBIM 3]IEMEHTOM €ro MHCCHIH, a TOTOMY HYXIaeTcsA B Pa3sBHTHH H (OITHAHCOBOI TOIEPKKIL.
[TpiueMm 3Ta QUHAHCOBAA IMOIIEPKKa MOKET MPOSBIATHECA KaK CO CTOPOHBI TOCYAapcTBa, Tak I
IIPeNPUATHII pa3IHYHEIX (OPM COOCTBEHHOCTIL.

CTpaTernueckoe MapTHEPCTBO BY3a M MPeINpHATIA MTO3BOIAET PElINTh PAI 3a/ad, a HMEeHHO:
cdbopmipoBaHIle MoJeleil HMHTerpalll HAayUHO-TEXHHUeCKOil, yueOHOI M HHHOBAIHOHHOII
OeATeNbHOCTH; pealH3alHi MoJeleH MeXKBY30BCKHX IporpaMM IeleBoil  NOATOTOBKH
CIelHAaTNCTOR I NpellNpHATHII I OpraHH3alliil; BRIIOJIHeHHe HaydHO-TeXHHYeCKHX IIPOorpamMM,
HAIpaBIeHHBIX Ha CO3JaHHIe HAYKOEMKIX TEeXHOIOTHI H KOHKYPEHTOCHOCOOHOIl IIPOIYKITHIL;
pa3paboTky U BHedpeHne 3((eKTHBHBIX MeXaHH3MOB IPOTHO3HPOBAaHHA pBIHKA Tpyla B
MIPHOPHTETHBIX HAYIHO-00pa30BaTeILHEIX HAPABIEHIX.

ChnHcok JUTepaTyphI:

1. Kpeccon 3. Obpazomanue u paspurue. EBpona, 1996. 12c.

2. Caowvikoea JI.A. Pa3BHBalOIINiics TpeHI B COBPEMEHHOM BEBICIIEM 00pa30BaHHIN: «BecTHHK
3KIITV», N2-3-2023.107c.

3. Ceemnaoe H. E. O0Opa3oBaTeapHOe IIPOCTPAHCTBO KaK 00IaCTh B3aUMOISIICTBHA IPEANPISTHII 1
BY30B. ITmKeHepHBI KypHaT Ne 8(125),2017. 55¢.

4. Auduc J.-L. L’école en France: De la maternelle a I'Université. Nathan, 1997. 150c.

BATEIC KASAKCTAH MHHOBAITHAIBIK -TEXHOJIOT HALIK YHHUBEPCUTETIHIH XABAPIITBICEL
BECTHIK 3AIMTATHO-KASAXCTAHCKOI O MHHOBAITHMOHHO-TEXHOJ/IOT MYECKOI O YHHMBEPCHTETA
BULLETIN OF WEST KAZAKHSTAN INNOVATIVE TECHNOLOGICAL UNIVERSITY

71



FBUTBIMU JKVPHAT - HAVIHBIT KVPHAT - SCIENTIFIC JOURNAL - FRUTBIMI K VPHAT - HAVUHBII JKXVPHAT - SCIENTIFIC JOURNAL
YK 656.07

BJIIAHNE JJOTHCTHYECKHX IIOKA3ATEJIEN IPEJIIPHATHIL HA
I''TOBAJIBHBIE TIOKA3SATEJ/IA BU3HECA

Ka3spikbaea I'.M., K.T.H., acCOIIIPOBaHHEIII npodeccop
Yypukora JI. A., K.T.H., aCCOINNPOBaHHEII Tpodeccop

3anmagHo-Ka3zaxcTaHCKIIT HHHOBAIOHHO-TEXHOIOT HYeCKHIT VHHBEPCHTET

Karueeste cnoea: yIpaBleHHe, IIepeBO3Ka, JOTHCTHKA, JIOTHCTHYECKHe IIPOIECCHl, YPOBEHD
VI0BII€TBOPEHHOCTII KIIHEHTOB.

B HacTosmiee BpeMs 1S TIpeINpHATHII BaKHENIIHM HHCTPYMEHTOM IOBEIIIEHHS HX
KOHKYPEHTOCIOCOOHOCTH SBIAETCS HCIOTB30BaHNe HH(DOPMAITIOHHBIX TEXHOIOTIIL, TI03BOJITFOIINX
CYIIIeCTBEHHO TMOBBICHTE 3(dekTHBHOCTE Om3Heca[l]. ONTHMNI3MA OpPTaHI3AINI I YIIPAaBIeHHS
IETISIMH TIOCTABOK, HCIIONB3YA MIPHEMBI JTOTHCTHKH Ha HH(OPMAITHOHHOIT OCHOBE, CMOKET IMOBBICHTE
KaueCTBO OOCITYKHBAHISA KIHEHTOB. TakimM o00pa3oM, OCHOBHAs IIehb ONTHMH3AIHH —
MaKCHMalIbHBIII YpOBEeHE cepBlica /7 NoTpeduTeell, MITHIMAIbHbIE BIOKEHHS B OCHOBHEIE (hOH/IBI
1 3(QdekTnBHas paboTa TpeampHATHA. AHAIN3 HamOolIee MPOTPECCHBHBEIX HH(OPMAIIOHHBIX
TeXHOJIOTHII, TIpIMeHeHIle KOTOPBIX IIeleco00pa3HO B JIOTHCTHKe, MOKa3zald, UTO cOueTaHHe
tpaanmnonHoit ERP cuctemsr npennpustus ¢ [THTepHET pelleHHsIMI 118 3MeKTPOHHOTO OII3Heca
MOKeT MpHBeCTH K CO3JIaHHK HOBOIl OpPraHH3alllOHHOI M YIIPAaBIeHYECKOH cpedsl H HOBOTO
KauecTBa CHCTeMEI, HMeIoIIell 1Ba KOHTYpa yIpapieHus [2]:

- BHYTIpPeHHNII, YIPaBAIOIINII BHYTPEeHHIMH Om3Hec mpoleccamu mnpexmpuarnd. [Ipm 3tom
TPaINIIOHHEI BHYTPEHHNII KOHTYD VIIpaBlIeHHs NPHHATO Ha3bBaTh back-office - cicrema,
aBTOMATH3HPYIOIas BHYTpeHHIIe OI3Hec-TpoleccH, T.e. ERP-ciicTema;

- BHEIIIHHUII, YIIPABIAIONMINII B3aHMOASIICTBHAMH ¢ KOHTpareHTaMH H IMOKYTaTeIAMH HPOIyKIIIH

- front-office - BHemHAA clcTeMa, ocylecTBIAONIAS HHTepdelic MpeNpHATHS C BHEITHHM MIPOM,
IUTA YCIIENTHOTO BeleHHs OmsHeca uepe3 IIuTepuer. B maeane ¢pont-odic u 63x-odic I10DKHET
OBITH TECHO MHTETPHPOBAHEI U MPEICTABIATE COOOI OJTHO IIETOe.

Cuctems! kiacca ERP II M0o3BOIAIOT YIPaBIATE B3aHMOOTHOIIEHHSMH C KIHEHTaMI, IIel0UKaMu
ITOCTaBOK, BeCTH Toproeiro uepes IIureprer. ERP II cictema (Enterprise Resource and Relationship
Processing) - 310 MeTomonorun ERP crcTeMbl ¢ BO3MOKHOCTBIO O0llee TECHOTO B3amMOIeficTBIA
MPEeAnpUATHS ¢ KIHeHTAaMH H KOHTpPAreHTaMH MOCpPeIACTBOM HHGMOPMAINOHHBEIX KaHAIOB,
npenocTaBiasgeMerx [THTepHeT TexHomormsamu. Illnpokoe pacnpocTpaHeHHe MOIYYILIa KOHIEMIIHH
CRM (Customer Relationship Management) — ympapieHHe B3aHMOOTHOIIEHHSMH C KITHeHTaMI,
KOTOpas II03BOJIAET KOHCOIHIIPOBATE BCIO HH(GOPMALHIO O KIHeHTe, COelaB ee JOCTYIIHOII BceM
Ioapazaele M IIPeIIpHATIA, a TAKKe YIOPAI0IHTE BCe CTa Il B3alIMOOTHOIIEHHIT ¢ KIHeHTaMH
OT MapKeTHHTa H MPOJax [0 MoclempoiaxkHoro odcmyxuBanusg. C TOUKH 3peHHs YIpaBlIeHHd
omzaecoM 3 dext ot BHenmpenna CRM mposABiIsgeTcs B TOM, 9TO MPOIeCcC MPHHATHA PEIIeHN 3a CUeT
aBTOMATI3aINII IIepeHOCHTCs Ha Oojlee HI3KIIT ypoBeHb 1 yHHpHIpyeTes [3.4.5].

Tpancnoprras cuctema Kazaxcrana mpeacTaBieHa BCeMI BIIaMI TPaHCIIOPTa, 0JHaKo, bosee 80%
TPYy30B (B MEKIYHAPOIHOM W  BHYTPHPECITYOIHKAaHCKOM  COOOIIeHHAX) IepeBO3NTCH
aBTOTpaHCIOpTOM. boipmias dYacTe TMEpPeBO30K TPY30B ABTOMOOHIBHBIM TPAHCIOPTOM B
MEKIYHAPOIHOM COOOIIEHHH OpTaHH3yeTcs dYepe3 IKCHeIHTOPOB. JKCIEIHTOPHl ABIIATCS
OpraHH3aToOpaMH IIepeBO30K I OKa3BIBAIOT KOMILIEKC TPAHCIOPTHBIX VYCAYL, OT CTOHMOCTH,
CBOEBPEeMeHHOCTH I« KauecTBa KOTOPEIX BO MHOTOM 3aBHCHT CTOHMOCTE TOTOBBIX TOBAapoOB,
IIpHBIEKAaTeIbHOCTh TPaH3UTa 1o TeppuTopun KazaxcraHa.

O1leHHBas BO3MOJKHOCTIH JIOTHCTHYECKHX KOMIIAHHH, IeficTByromnx B KazaxcTaHe, Hampumep Kak
TOO «GTD Logistics», TOO «J&M LOGISTICS», TOO «TRANSLINE KAZAKHSTAN» M0&HO
KOHCTaTHPOBAaTh, YTO He TOJIBKO ONTHMH3AIllA TeXHOIOTHUECKOro Ipollecca, 3aKkIruarolleecs B
VKPYOHEHIH COOpHBIX MapTiili TpPY30B KaK YUacTHIKA TPAaHCIOPTHOTO TOTOKA OKA3LIBAeT
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CVIIleCTBEHHOE BIIISTHHE Ha KAUeCTBO, Ha CPOKH JOCTAaBKH IPY30B I HAa CTOHMOCTE IIepeBo3KH [6,7].
[ToBeImeHIle KauecTBa OOCTYKIIBAHHSA KIHEHTOB MOKHO OCVIIECTBHThL Ha 0a3ze CYIIECTBYIOLINX
TEXHOIOTHII, ONTHMIIZHPYS OPTaHHI3AINI0 I VIPaBIeHHE IEMSIMH MOCTABOK, TO €CTh, HCIOTb3YA
TIpHEMBI JIOTHCTHKI Ha HH(GOPMAIIOHHOIT 0CHOBE.

Taxkum oOpaszom, OBICTpO MeHsFOIleecs OH3HeC-OKPYKEHIE CIIOCOOCTBYeT H3MeHEeHHIO
(hyHKIMOHATBEHOI (OPMBI TOTHCTHIESCKHX TPOIIECCOR, I JTOTHCTHKA BEIXOIHT Ha TepeTHHIT ITaH KaK
KITF0UeBOil (hakTop, ompe e ANl YereX MPeNpHSATII B pa3IHUHBIX 0TPACIIX. AHAIN3 peaabHbIX
MIPAKTIUECKIX IIPIMEPOB [IeMOHCTPHPYET  HHTETPHPOBAHHBINI M HHHOBALHOHHEBII IOAXOI K
JTOTHCTHKE, KOTOPBIII MOKeT MPHUBECTH K YCTOHIHBOMY POCTY H KOHKYPEHTHOMY IIPeHMYIIecTBY B
JIOTTOCPOYHOIT IepCIeKTIRE.
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VJIK 338.45

SKOHOMHYECKUI 3@®EKT OT BHEIPEHI TEXHO/IOT Hil HHTEPHETA
BEMNIEII (I0T)

Capry:xkueBa b.A., cTapiinii npernoaaBaTesib
3ananso KazaxcTaHCKHil HHHOBAIIOHO TeXHOJIOTHUECKIIIT YHIBEpPCHTET

Knarmoueeste c106a: WHTepHET Bellleil, SKOHOMIIKA, O>HepreTHKa, NH(POBM3alNsA HHIYCTPHI,
KOHOMNYEeCKas I 3HepreTHyeckas 3 QeKTHBHOCTE.

JlimHAMITIHAas HHAYCTPHA pa3BHBaeTCs BOKPYT TexXHomornil IITHTepHeTa Bellleil Kak 1 B IPYTHX
TEeXHOJIOTHYECKHX BOJTHAX, BO3MOKHOCTH eCTh Kak V [eliCTBYIOIIHX, TaKk H Y HOBBIX
urpokoB. [[idpoBm3amms cTHpaeT TpaHUIBI MeKIY TEXHOTOTHUECKHMHI KOMITAHIAMH H IPYTHMII
BHIaMH OI3Heca; MPOH3BOANTENI TPOMBIILIIEHHOTO 000pYIOBaHIS, HalpHMep, CO3IaloT HOBEIE
Om3Hec-MOeM, HCMONb3YA CCRUIKH U JaHHble [IHTepHeTa Bemmeil, UTOOBI MpeTaraTh CBOIO

MIPOIYKITHIO Kak ycayry [1].

[ I
2016 2017 2018

Pucynaok — O0beM priaka nnrepHet Bemeil (IoT) PK ¢ 2016 r., mporuoz paseurus Ha 2024 1.

B o6macTi xumnmHo-koMMyHaIsHoro Xo3aiicTea (JKKX) apafiBepaMn pa3BHTHS ceTMeHTa SBIAETCS
poct mponnkHoBeHHs cucreM ACKYD (aBToMaTH3HpOBaHHBIX CHCTeM KOMILIEKCHOTO VdeTa
sHepropecypcoB). IIpoekTsl B 007acTH «yMHOTO TOpOJa» SBIAIOTCA COCTABHOII UaCThIO
KOMILTEKCHBIX IIPOrPaMM ITOBHIIIEHHS 00IeCTBeHHOIT 0e30macHOCTH 1 3(p(peKTHBHOCTH IOPOICKOTO
1 MYHHIIHIIATBHOTO XO3AICTBA, a CETMEHT «YMHOTO JIOMa/3JaHIsD» pacTeT MPEeNMYIIeCTBEHHO 3a
cueT MPOHHKHOBEHIIS TEXHOIOTHII «YMHOTO JI0Ma» B UacTHBIE JOMOXo03siicTBa. OlleHKa I3MeHeHNs
OTpacleBoil CTPYKTYpel phiHKa «IIHTepHeTa Bemieil» PecrmyOmukn Kasaxcran mpuBeneHa Ha
PICYHKe.

Texnonormi lIHTepHeTa Bemiell B SHepreTHKe NPHMEHAIOTCA 1A MOJSPHIZAINN KaHAaIoB
3MeKTPOCHa0KeHNs C HCIOIb30BaHIeM HHHOBAINOHHBIX II(POBEIX pa3paboTok. [ 1aBHas 3agaua
BHespeHHs pemteHiii [oT B sHepreTnke — obecreueHile Ha/IeKHOIT paboTE 000PYIOBAHIS 3a CUET
BHEJPEHHA [HCTAHIHOHHOTO KOHTPOjsA. CHCTeMBI, IIOCTpOeHHBIE Ha OcHOBe loT-TexHomormi,
cobuparoT HH(popMaIK 00 3HepromnoTpedIeHHH, UTO MO3BOJSeT B JalbHeilllleM pPallOHAIBHO
pacrpeielnTh pecypchl I 00eceunTs 3 (heKTHBHOCTE HX ICIIOIb30BaHII.
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OCHOBHBIE ITPHHIIUIIBI COBPEMEHHOII JIMHI BUCTHKA

Kypmanoga 7K.b., Maructp KyasTypoIOTrHH
baiitaecoBa A.E., ctyaenTka 4 kypca YaupepcnteT KIIM3II (Kazaxcranckuit HHHCTHTYT
MenemxmenTa, DKoHOMUKH | [IporHo3uporanis - KIMEP)

3anagHo KazaxcraHCKHIT HHHOBAIHOHO TEXHOJIOTHYECKHIT YHHBEPCHTET

Knrouessre cl106d: HHTETPaTHBHOCTE, AHTPOIOLIEHTPHYHOCTE, KOMMYHHKATHBHOCTE,
IHATOTHYHOCTE, MJICKYPCHBHOCTD, KYIBTYPOIIEHTPHUHOCTD.

Ecmu Ha npoTskeHnn Bcero XX BeKa OCHOBHBIMI IIPHHIIHIIAMH HCCIIeIOBAHII S3bIKa OBITII
CHCTEMHOCTE H CTPYKTYPHOCTS (peke — (QYHKINOHATIBHOCTE ), TO celldac Ha MePBEIIl IIaH BBIXOIAT
HHTETPAaTHBHOCTE, AHTPOIIOIIEHTPHYHOCTE, KOMMYHHKATUBHOCTE, THATOTHUYHOCTH, THCKYPCHBHOCTS,
KYIBTYPOLEHTPHUHOCTD, HHTEPEC K TIYOHHHBIM 3HAHHUAM B S3bIKe 1 1p. Ha3BaHHEBIe IIPHHITHILI, Kak
MIPaBILUIO, B COBPEMEHHBIX HCCIEIOBAHIAX B3aIMOEHCTBYIOT I OOYCIOBIHBAIOT IPYT IpyTa,
HaIplMep, HHTErPATHBHOCTh MO3BOMIUIA OoJlee OTUETIHBO YBHJIETH IIYOHHHEBIE CeMaHTHUecKIe
OCHOBBI fA3bIKa I HYeJI0BeUeCKONl MEHTAJIhHOCTH, UYTO MPHBEIO K 3apOXKISHHI KOTHHTHBHOII
JIMHTBHCTHKI.

OcHOBHBI® TeHJIeHIHH M IpHHINOE COBpeMeHHOH /HHrBHCTHKN 1o B.A. Macnosoit
3TO HHTeTPaTHBHOCTH, AHTPOIIOIIEHTPHUYHOCTh, KOMMYHHKATHBHOCTb, JHAIOTHYHOCTD, JTHCKYPCHBH
OCTb, KYIBTYPOLIEHTPHUHOCTD, HHTEpec K TIIYOHHHBIM 3HAHISIM B S3BIKe, OHH B3aHMOEiiCTBYIOT
gake B OIHOM ICCIIEIOBAHHIL YdUeT UYellOBeYeCKOro (akTopa BakKHelIIas XapaKTepHCTHKA
MIOCTHEKJIACCHUeCKOIl  HayKi, TII03TOMY  AHTPOMOIEHTPHYECKHIl  BEKTOp  COBPEMEHHBIX
THHTBHCTHUECKHX  IHCCIEIOBAHHII  CIIOCOOCTBYET  3apOJKISHHIO OOIBIINHCTBA  HAa3BaHHBIX
npunmmnoB. B XXI Beke Bce ryMaHHTapHBIe HAYKI, B YICIe KOTOPBIX 1 JIHHTBHCTHKA, CTAHOBATCS
IPYTUMH, TaK Kak COBpPeMeHHas COIHalTbHas CHTYallls MpeIbsBIIa K HIM HOBBEIE TpeOOBaHI:
TIIpesk/Ie BCETo, 3TO 0olee BEICOKHII YPOBEHB CHHTe3a HAYK, HX HHTETPATHBHOCTI HE TOIBKO MEKIY
co0oil, HO I C eCTeCTBeHHBIMI HaykaMm. J[71g Takoli CI0KHOI 00JacTH HCCIeI0BaHNA, KaK S3BIK,
CBOI1 BKJIaJl MOTYT BHECTH MpeCTABHTEIN MHOTHX HAayK OT MOJIEKYIApPHOIl OHOIOTHII, TeHeTHKI,
Hellpo(H3HOIOTHH, TICHXOJOTHH, JI0 AHTPOIIOJIOTHIL, HEelpOTHHTBHCTHKH, aHAIHTHYECKOIT
dumocoduu. Crernnaan3anis HCCIeI0BaHHIT Jo/IKHA NATH, ToBops coBami B.11. Beprasckoro, «He
[0 HayKaM, a 1o mpobdreMam», MOTOMY UTO CHATHE MHGOPMAIIHOHHEIX OapBEpPOB MeKIY HayKaMII
JaeT MOIIMHBIIT HMIYIbC /1A pa3BHUTHA HccleloBaHHil. biaromaps Ha3BaHHBIM TeHIEHIHAM U
TIPHHITHIIAM, S3BIKO3HAHIEM CTaJo HCCIeI0BaThCs TO, UTO paHee He BXOMIILIO B cdepy ee HHTEPECOB.
Teneps B chepy HHTEPECOB THMHIBHCTHKH BXOIHT BCE, UTO OTBeUaeT TPeOOBAHILIM TEOPHH 3HAKOBEIX
CHCTEM H YTO IIO3BOJIAET YBHIETh ITTyOHHHBIE CEeMaHTHUECKHEe OCHOBEI f3BIKa, UeTOBEUECKOI
MEeHTaJIbHOCTH U KYIbTYPEL

[Ipunars BEI30BBI COBPEMEHHOCTH: cIoco0CTBOBATh Pa3BUTHIO HHTeT PaTHBHOCTH,
MeJKIICIHILIHHAPOHOCTH, MIOTH IUCIIUTLTHHAPHOCTI, TPaHCAHCIUIIIIHHAPHOCTI, KOTOpEIe
00ecreunBaT LEIOCTHYIO pedaekcHio, MOPoKIaeMyI0 HHTEIPHPOBAHHEIM 3HAHHEM 00 O0BeKTe
m3yueHns. XXI BeK IpeamosaraeT Oojee BBICOKHII YPOBEHb HHTETPAaTHBHOCTH HE TOIBKO
T'YMaHHTapHBIX HAYK MeXIy co0oil, HO I ¢ eCTeCTBeHHBIMII HaykaMH. [IpernocklIKi K 3TOMY ViKe
OBLTI: BBICKA3BIBAIOCH IPEITIONIOKEHIe, YTO Hallla peduhb YacTHUYHO MaTepHaTH3yeT KBaHTOBYIO
MeXaHHKY MO3Ta I BCeJIeHCKOTO pa3yma, T.e. Hoocdepsl KaK ero UacTI.

[THTErpaTHBHOCTE KaK OTIHUHTETBHOE CBOIICTBO (hOPMIPYIONIETOCS HAIPABIEHIIS BEIPAIKAETCA, BO-
MIEPBBIX, B TOM, UTO 3HAHILA, TIOJYUEHHEBIE B Pa3HBIX 00,1aCTAX HAYKIL, HE HTHOPHPYIOTCS, a, Ha000pOT,
AKTHBHO HCIIOTBL3YIOTCA IPH pellleHHH CBOHX 3a]ad; a, BO-BTOPBIX, HHTeTPATHBHOCTE NPOSBIAETCA
TaKkKe B  IMHPOTe  ICCIeJ0BATEeIhCKOI  HpoOIeMaTHKH, KoTopas  JIeTepMHHHPOBaHA
MHOTOTPAaHHOCTBIO TaKHX ()eHOMEHOB, KaK S3BIK, COINYM, KYIbTYpa, CO3HaHHe. DTO 00ecIedlBaeT
MHOT0ACIeKTHOCTD P pellleHHH OIpe IelIeHHOIl, 0IHOI IPoOIeMbl H OJHOBPEMEeHHO CII0CcOo0CTBYeT
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MOTYYeHHI0 HHOI, 9acTO HEOKHIAHHOH HMH(OPMAINH, MO3BOJLIIONMIEH PelINTh IOIOTHHTEIbHEIE
3aaqH.

Eme B XX B. amepuxanckuit TuHreHcT 3. Cemp mican cieayiomee: «Upe3BpuaiiHo BaKHO, UTOOR
TTHHTBHCTHI, KOTOPEIX 9aCTO OOBHHSIOT — I OOBHHSAIOT CIIPAaBeIIIIBO — B OTKa3e BBIIITH 3a IIpeIelTb
IIpeiMeTa CBOErO IHCCIeJOBAHHsA, HAaKOHeIl, IOHAIH, YTO MOXKeT O3HadaThb HX Hayka A
HHTEepPIIPETAIHH YeT0BeYeCcKOTO ITOoBeIeHNA BooOme. HpaBHTCs M HIH HET, HO OHH JIOJDKHEI OyIyT
Bce Oompmre 1 OOJBIIe 3aHHMATECS PAa3THUYHBEIMII AHTPOIOJIOTHUECKHMH, COIMIOTIOTHYECKHIMH I
MICHXOJIOTHYECKIIMII TIPOdIeMaMH, KOTOphle BTOPraioTcs B o0macTs S3bpika» (Cemmp, 1993: 237—
238). XoTs 3TO CKa3aHo B cepeanHe XX BeKe, OHO aKTyaJIbHO I celiuac.

Taxim 00pazom, Ha COBpeMeHHOM 3Tarle pa3BHTHA HayKH HaHOOIBIIYIO AKTYaIEHOCTE IIPHOOPeTaroT
He Yy3KO CIeNHATH3HUPOBAHHBIE HayuHBIe ICCISJOBAHHA, a PadoTBl ¢ MeXIHNCIHIUTHHAPHBIM
OCMBICTIEHIIEM SBIIEHHIT S3bIKa I HHTETPAITIell HX Pe3YIbTATOB B eIHHOE I1eJ0e, UTO CIIOCOOCTBYET
pelIeHHI0 CIIOKHBIX Hay4yHBIX H IpakTHUecKHX 3amgad. CoBpeMeHHas /IHHIBHCTHKA CTPeMHTCS K
HHTErpalll ¢ MeIsIM pPAZOM HayKk — IICHXOIIOTHell, aHTPONOJIOTHeH, KyIbTYpOJIOrHel,
coumosorueil, MUKpoOHnoIOrHell, TeHeTHKOII I APYTHMH HayKaMil, H3yJaroIlIMHI YelOoBeKa I ero
S3BIK.

[TosBuBIIIECS B KOHIlE IPONLTOTO BeKa Takie OOIacTH 3HAHHA, KaK IIHIBOKYIb-TYPOJIOTI,
JTHHTBOKOHIINITOJIOTHSA, FOPHCIIHTBHCTHKA H JIp., ABIAKTCA IIO CBOeHl IIPHpode H CYIIHOCTH
HHTETPAaTHBHEIMIL. [IpHHATH BEI30BEI COBPEMEHHOCTH, 3HAYHT, CIOCOOCTBOBATh PAa3BHTIIO
HHTerpaTHBHOCTH, MeKINCIIIIIHHAPOHOCTIL, TTOIHINC-IHIUIHHAPHOCTI, TPAaHCINCIHIITHHAPHOCTH,
KOTOpEIe 00ecTeunBaT IeTOCTHYIO pedIeKCHI0, MOPOXKIaeMyI0 HHTETPHPOBAHHEIM 3HAHHIEM 00
oOBekTe m3ydeHHA. TOITBKO COBMECTHEI YCIUTHA T'yMaHHTapHeB B COIPY/KeCTBe C OHOIOTaMIL,
(r3nomoramy, QHU3NKaMH, SKOHOMICTAMH, IMeJaroraMi JagyT MOLIHBII HMITYIBC JUIS Pa3BHTHA
HCCTIeIOBAHNII U IIPHBeIeT K CTHPAHIIO HHPOPMAIIOHHEIX 0apbepoB MeKIy HayKaMI.

CHHcoK THTepaTYPhI:
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IIpaBuiaa A, ABTOPOB M0 0popMIEHHI0 CTATHH A5 NYOIHKALHA
B Hay4uHoM :kypHaJe «Becrauk 3KHTV»

Hayuneni xypran «Bectnuk 3KIITVY» gBigercd nepHoanuecKnM H3JaHHeM 3alaIHoO-
KazaxcTanckoro  HHHOBAllHOHHO-TEXHOJIOTHYECKOTO  YHHBepcHTeTa.  JKypHal  BBIXOIHT
eKeKBapTalbHO, CTaThI MYOIHKYIOTCS Ha Ka3aXCKOM, PYCCKOM II aHTTIIICKOM si3biKaX. OCHOBHasA
TeMaTIUecKasl HANpPaBIeHHOCTh JKypHala — IIyOIHKAIsd HAyIHBIX, HAYIHO-MeTOIHUeCKHX U
TIPOI3BOJICTBEHHBIX cTaTeil. B jKypHale MyOMHKYROTCA pe3yabTaThl HAYUYHBIX HCCIEIOBAHMII IO
OCHOBHBIM IPHOPHTETHEIM HAIIPaBIeHHISAM HayKI.

Kypnan 3zapeructpuposan B MuHncTepcTBe HH(pOPMAIN I KOMMYHHKanuii PecnyOmnkm
Kazaxctag — Ne 16782-2K. ot 07. 12. 2017 1. (r.AcTaHa), KomuteTroM rocyaapcTBEHHOTO KOHTPOJIA
B 007acTH CBS3H, HHPOPMATI3AINH I CPeICTB MacCOBOIT MHQOPMAITHI.

CraTed [OKHA coOJep;KaTh OPHTHHATBHBII MaTepHal, OTpajKalollHi pe3ylIbTaThl
HCCIeI0BaHMIl aBTOPA (OB).

IIpu moaroTtoBke cTaTeil B JKYpHAT HEOOXOIIMO PYKOBOJICTBOBATBCH CHEIYIOMIIIMI
IIpaBHIAMH:

1. CtaTes gomwkHa OBITE oopmiteHa B cTporoM cooTBeTcTBHH ¢ [OCT 7.5-98 «KypHansl, cOOpHUKI,
HHGOpMaInoHHbIe m31aHs. [131aTenbckoe odopMiIeHIe MyOIIKYeMBIX MaTepHaaoB». O0reM — He
Ooree 5 moaHBIX cTpaHull ¢popmara A4, mpudt — pazmep 12 Kermab, 00sraHENI, Times New Roman,
MeskcTpouHslil HHTepBal — 1,0. IToms cTpaHuIer: cBepXy U BHHI3Y IO 2 M, cIIpaBa 2.5, ci1eBa 2,5 cM.
Crnesa — V]JIK: mo nentpy Ha3BaHue cratell 3AI JTABHBIMII OykBamu ;KHPHBIM MIPpH(TOM; HITKe
yepe3 mpoden (aMmumis, H.0. aBTopa (OB), CTPOUHBIMH OYKBAaMII; HIDKe uUepe3 Ipoben TOIHOe
Ha3BaHIe VUpeXJIeHIs, B KOTOPOM BEINIOIHEHa padoTa, TOpoJ; aHHOTALNA — Ha J3BIKe TEeKCTa
myOIKyeMOro MaTeplaia; KIOueBble cloBa. Hinke uepe3 mpoden — TekeT craThi. CIIHCOK
THTepaTypEl NIPHBOINTCA B KOHIle TeKCcTa, IO Mepe YIOMHHAHHIS B TeKcTe I 0o(opMIfeTcs B
cootBetcTBHH ¢ TpeboBaHmamu ['OCT.. B koHIle cTaThl I0KHO OBITH pe3roMe U KIHUeBhIe CI0Ba
(K cTaThe Ha Ka3aXCKOM f3BIKE — Ha PYCCKOM, K CTaTke HA PYCCKOM S3BIKe - Ha Ka3aXCKOM).
[TocmeaHsasa cTpaHuIa JODKHA OBITE 3alI0JTHEHA TOTHOCTBIO.

2. Ctaths, B 00sg3aTeTFHOM TTOPSIKE, TIOITIICEIBAETCSA BCEMI aBTOpaMH (He 0oJiee UeThIpeX aBTOPOB).
B oxHOM HOMepe XypHaza JoIlyckaeTcs MyOanKaIsd He 6osee 2 cTaTell 0IHOTO aBTOpa.

3. Ha oTenpHOM ITIICTe CleyeT MPHBECTH CBeISHI 00 aBTopax (opraHm3aniis, J0KHOCTE, aapec,
KOHTaKTHEIII Tere]oH).

CTaTel, OTIpaBIE€HHBIE MO3KE YKA3aHHOTO CPOKA 1 HECOOTBETCTBVIONINE TpeOOBAHIAM, He
IPHHHMAOTCA. PelakimoHHas KOIUIETHs JKypHajla OcCTaBIfeT 3a co0oil mpaBo BeIOOpa W
OMYOIHKOBAHHS HAYUHOII CTATHIL.
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090006, r. Vpaneck, yi. IIxcaHoBa 44.
Hayunsrtit sxypran Bectank 3KIHTY
Tenedon 50-09-43. E-mail: wketu@mail.ru
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