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OO6cyxaenue JHUCCEPTALMOHHOMN paboTH JOKTOpaHTa
MMassxmeToBo Manuusl KanatoBHB «Pa3paborka obopymoBaHuUsS IJis
pa3aeaeHus KUJAKUX HEOJTHOPOJHBIX CUCTEM, IPEJACTABICHHON HA COMCKAHUE
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Caymanan:

AbommaoBa I'.b. - Ha pacmupeHHOM 3aceJaHUUM Ha OOCYXKJICHUH
npejcTaBiieHa aAuccepranuoHHas pabota IllasxmeroBoir M.K. Ha Temy
«Pa3paboTrka o0opynoBaHuUsS Ui pa3neNCHHUS JKUJIKUX HEOJHOPOIHBIX
CHCTEM» TIPEJACTAaBICHHOW Ha COHMCKaHHMe cTerneHH JokTopa PhD 1o
oOpaszoBarenbHoit mporpamme 8D07101 — «TexHonornyeckue MaIIMHBI U
oOopynoBanue». Pabora BwimosHeHa Ha Kadeape «TexHomoruyeckoe
obopynoBanune» HAO «YuuBepcuter umenu I[llakapuma ropoma Cemein».

[Ipencenarens 3acelaHus AOaunoBa I'.b. O3HaKOMUJIA
npucyTcTByromux ¢ nokymentamu PhD nokrtopanta llasxmeroBoit M.K.

MasxmetoBa M.K. 1990 roma poxnenus, oxkonuusna B 2012 romy
CeMunanaTUHCKUN rocyqapCTBEHHbIM yHuBepcuteT umeHu llakapuma mo
cnenuaibaoct 050724 - « TexHOMOTHYECKOE MAITMHBI U 000OPYAOBaHHUEY, B
2014 romy oxkoH4miIa Maructparypy «OMCKHIl TOCyZapCTBEHHBIN arpapHbBIi
yHuBepcuter uMeHu II.A. Cronsimuea», 1. OMCK IO mporpamme IO
HanpaBieHuto noarotoBku — 260200.68 «IlpoaykTsl muUTaHUS >KUBOTHOTO
OPOUCKOKICHUSAY, IPUCBOCHO CIIEHMAIBHOE 3BAaHUE MArucTp - UHKEHED.

Cnoso npenocrasisercs nokropanry llasxmerosoit M.K.

JIOKTOpaHT B CBOEM JOKJaJ€ M3J0KHJIA OCHOBHBIE IIOJIOXKEHUS IO
nuccepTaliluoHHONW pabore. IlpeseHtrauus npokinana mnpencraBieHa Ha 31
cranjax.

[lo auccepraumonnoit pabore u aoknaay lllasxmeroBoit M.K. Obunu
3aJlaHbl CIEAYIOIIUE BOIPOCHI:

Kakumos A.K. - 1.1.H., npogeccop:

Kakwue perpeccruonnsie mapameTpsl Bol momyunsmn?

JlOKTOpaHT:

[TpoBepsina aneKBaTHOCTh BBIYMCIEHUH IO COOTBETCTBYIOLIUM KpPUTEPUSM
Crelonenta, @Pumepa U JAp. 3aTeM COCTaBUJAa YypPaBHEHUS perpeccu s
MHOTO(aKTOPHOTO JKCIIEPUMEHTa C JaJdbHEHIIUM TMOCTPOEHUEM IOBEPXHOCTU
OTKJIMKAa. B pe3ynpraTe MaTeMaTHUeCKOM ONTHUMM3AIMM, HCMONb3Yysd (YHKIHUIO
’KeJlaTeIbHOCTH, ONPEIEIINIIa HICKOMbIE, HAUTYYIINE PEKUMbI padOThI IEHTPUPYTH.

CraTuctrueckyio o0paboTKy pe3ysIbTaToOB IKCIEPUMEHTA IPOBEJIA C MOMOIIBIO
1 M€TOJIa MHOTO(aKTOPHOTO JucnepcHoro ananuza (MIA).

[Ipoiiecc onTUMU3AIMK BBITIONHSIETCS B 00JacTH (DAKTOPHOTO MPOCTPAHCTBA,
r7Ic KPpUBU3HA TOBEPXHOCTH OTKJIMKA JIOCTATOYHO BEIWKA, UYTOOBI IMOBEPXHOCTH
OTKJIMKa HE MorJjia ObITh aJeKBaTHO ONHMCAaHA YpPaBHEHHUEM PErpPecCHH IEepPBOTro
nopsigka. TpedyeTcss MHOTOUIeH 0oJiee BLICOKOTO MOpsiKa — OTpe3okK psia Teitnopa,
COJIEpKAIllUE€ UWIEHbl C psgaMu nepeMeHHbIX. C 3TOM 1EeNnbl0 HUCIOJIb30Baja

IIEHTpaJIbHOE KOMIO3UIIMOHHOE poToTabenbHoe mianupoBanue (LIKPII).
OnTuMu3zanus METOA0M HEONpeIeICHHbIX MHOXUTENeN Jlarpanxka.
DTOT METO/ MO3BOJIIET HAXOAUTH IKCTPEMYM IIEIEBOM (DYHKIIMA HECKOJIBKUX
MEPEMEHHBIX, 33JaHHOM AHAIUTUYECKH, MpPU YCIOBUHM, YTO HA HE3aBUCUMBIC
NepeMEHHbIE HaJIOKEHbI OTPAaHUYEHHUS B BUJIE PABEHCTB.



Meton ocobenHo 3¢¢eKTHUBeH TMpU ONTUMHU3ALMU LEJIeBOW  (PYHKIMH,
MPE/ICTABICHHOW YypaBHCHHUEM PETPECCHHM BTOPOTO IMOPS/AKA, TIONYYCHHBIM B

pe3yiIbTaTe ULTCHTPAJIBHOTO KOMIIO3UIITMOHHOI'O pOTaTa6eJH)HOFO IJIAaHUPOBAHUA
(LIKPID).

Kakumos A.K. - 1.T.H., npodeccop:

Ha cnatine 15, uto o3nauaet o6o3HaueHue «B» B kpurepuansHoit hopmye?

JIOKTOpaHT:

B - uucnoBoit  koddduuMeHT, 3aBUCAIMI  OT  HWHTEHCHUBHOCTHU
HeHTpU(yrupoBaHusi, TAK>Ke ONMPEACTAEMBIN U3 OMBITOB.

Kaxkumos A.K. - 1.1.H., npodeccop:

Kakue BbIBO/IBI TAIOT KPUTEPUAIIBHBIE YPABHEHUS?

JloKTOpaHT:

BoiBo1 1-TO KpUTEPHAIBHOTO YPaBHEHUS

[Tonyuyenue kputepuii @pyna, hakTop paszaeneHus HeHTPOOEIKHOMN CHITbI
BbIBO/1 2-TO KpUTEPHUAIBHOTO YPABHEHUS

OcHoBHas 3aj1aya ONTUMH3ALIUU: MOJIy4eHHE MaKCHUMaJIbHOM
MIPOU3BOAUTENIBHOCTH MO BBIXOAY IIKBaphl (My) Mpu oNTUMaILHOM 4YHciie 000POTOB
(n) poropa ueHTpudyrH.

BriBoa 3-r0 KpUTEPUATIBEHOTO YPABHEHUS

CoznaBaeMoe UEHTPOOEKHOE [aBJIEHHWE B ILEHTpU(Yre 3aTpauvBacTCs Ha
oOpa3oBaHME OCaJKka M JABWKEHUE OCBETJIEHHOW >kuakoctu (Qyrata) uepes
KamWUIsIpbl Ocajika U OTBEpCTHUsl B Kopmyce Oapabana. ITomyuwiu Oe3pa3MepHbIit
KoMIUIeKC (kputepuil) K,g., KOTOpBIM XapaKTepU3yeT PaBHOBECUE COOTHOLICHHMS
LHEHTPOOEKHOM CHJIBI M CHJIBI CONPOTHUBICHUS (UIBTPOBAHUS MPHU MPOXOKACHUU
CYCIIEH3MH Yepe3 KanWUISIphl PY yCTaHOBUBLIEMCSI Ipoliecce UEHTPU(yrupoBaHusl.

BbIBOI 4-T0 KpUTEPUATBHOTO YPAaBHEHHUsI, KDUTEPUN OTHOCUTEIbHBIX 3aTpaT
Hcnonp3yem 0OCHOBHOE ypaBHEHHE IIEHTPOOEIKHOTO (PUIBTPOBAHUS:

dp = dpl + dpz + dp3

rae:  dp — cymmapHoe 1eHTpoOexHoe JdaBieHue, [1a;

dp1 — neHTpoOekHOE JaBiieHHEe, 00eCIIeurBalollee pa3aesieHue cucTeMsl, [1a;

dp, — nenTpobexxHOe aaBieHUe, oOecreunBaroilee GOpMUPOBAHUE OCAIKA U
oOpa3oBaHue KamUISIPOB B HeM, [1a;

dps—1ieHTpoOEKHOE JaBlieHHE, OO0EeCleUnBalolee YIUIOTHEHHWE Ocajka W
MIPOXOKJICHHUE Yepe3 CJION ocasika OCBETIICHHOM kuaKocTH ((Ppyrara), [1a.

Tycumnos H.O. - npenogaBareb:

Ha cnatine 12, yTo o3Ha4daeT mmo3umug 2 Ha cxeme?

JloKkTOpaHT:

[Tox mo3umnmeit 2 0603HaueHa Meperopoika PrIbTpyromieit eHTpudyru.



Epenranues A.E. - k.T.H., accou. npogeccop:

[Touemy Bama tema «Pa3paboTka o0OpynoBaHus ISl pa3ielieHUs >KUIKUX
HEOJIHOPOJHBIX CHUCTEM» HMEET O4YeHb 0O0llee Ha3BaHWe, a Bbl paccmarpuBaeTte
TOJIbKO LIEHTpUdyry?

JJoKkTOpaHT:

N3HayanbHO  OCHOBHOM  MoOed  TeMOW  SBISJIOCH  pa3paboTka U
COBEPILIEHCTBOBaHKUE (UIIBTPYIOIIEH HEeHTpUPyru, HO U opUIIMATFHOE HA3BaHUE HE
MIPOTUBOPEUUT TEME MOETO UCCIIETOBAHUS.

Epenramaues A.E. - k.T.H., accou. npogeccop:

YTO noCiIy>KHJI0 IPUYNHON BEIOOpa HMEHHO 3TOU TEMBbI?
JIOKTOpaHT:

AKTYyanbHOCTh M TEXHUKO-3KOHOMUYECKAsI BOCTPEOOBAHHOCTD

HNoparumos H.K. - K.T.H., cTapmuii npenogaBareib:

Uro naror Bam kputepuanbHble ypaBHeHUs B Baieil nuccepranun?

JloKTOpaHT:

OcHOBBIBasicb Ha 4-X KpPUTEPUAIbHBIX YPAaBHEHUSAX IMOJy4YWJIa IOJHYIO
busznueckyro Mojenb mporecca (GuinbTpoBaHus. KpurepuanbHble ypaBHEHUS
MOJIy4eHbl Ui  (pU3MYeckod  MHTEpHpeTaldd  Ipolecca  HEHTPOOEKHOTro
(uIbTpOBaHMS, a TaKXKe JJIsI pacueTa CpPaBHUTEIbHBIX 3aTpaT dSHEPrUd Ha
COCTABJIAIOIIUE MTPOLIECCHI MPU LIEHTPOOEHKHOM (DUIBTPOBAHUH.

JlayTroBa A.A. - 3am. nexkana UIIITIN:

Kakue ocHoBHBIC 3amaun Bwl moctaBuiam miis ceOd W PEIIMIA B XOAC
BBITIOJTHEHUS HAYYHO-UCCIE0BATEIBLCKON paboThI?

JloKkTOpaHT:

- Pa3zpaboTka maremaTrueckoil MOJEIN IEHTPOOEIKHOTO (HUITHLPOBAHMUS;

- CoBepIIeHCTBOBaHME  Tpolecca  LEeHTPpUyrupoBaHWs Ha  OCHOBE

WCIIOJIb30BAHUSI PETPECUOOHHBIX YPaBHEHUI;
- Pazpabotka pusnyueckoit Moaenu EHTPOOSKHOTO (PUIHTPOBAHNUS,
- Pa3paboTka ®  yCOBEpIICHCTBOBAaHME KOHCTPYKIIMH  (DHIIBTPYIOIICH

HEHTPUYTH.

Kaxkumosa K.X. - K.T.H., accou. npodeccop:

B 4yem pasHuiia Mex1y MaTeMaTH4ecKuM U (PU3NIECKIM MOJICINPOBAaHUEM ?

JloKTOpaHT:

Marematuueckoe  MOJCIUPOBAaHWE  MOATBEPAWIO  MPABUIBHOCTH U
a/ICKBATHOCTh YHMCJIOBBIX 3HAUEHHUH OIBITOB IyTEM CTAaTHUYECKUX W MOTPEIIHOCTHBIX
BBIYMCIICHUA. AJIEKBATHOCTh ObLIa TOATBEPIKIACHA BBIUYMUCICHHBIMU KPUTCPUSIMHU
Oumepa u Koxpena. Maremarnueckass MOJENb BBIpa)X€HAa B BHUJIE CUCTEMBI
mubddepeHIMAIBHBIX ypaBHEHUI W ypaBHEHUW pErpeccur C OTOOpaKeHHEM
MOBEPXHOCTHU OTKJIMKA.

dusnueckass Mojenp Oblla TOJy4YeHa Ha OCHOBE OOpabOTKH OMBITHBIX
3aBHCHUMOCTEl MEXIy MAacCOBbIMHM, KHHEMAaTHYECKUMHU U JUHAMHYECKUMU



napamerpamu. Ou3. MosIeb NPEACTABIIN B BUJE KPUTEPHUAIBHBIX U AU(]. ypaBHEHUN
3aKOHOMEPHOCTEN LEHTPUPYTUPOBAHUSI.

Mupamesa I'.O. - K.T.H. accou. npogeccop:

Ha rpapuke na 20 cnaiinme, mpu KakoM BpPEMEHHU LEHTPUDYTUPOBAHUS
MPOUCXOJUT pa3/iejCHHE KUpPa OT MIKBAPHI?

JIOKTOpaHT:

OntumaneHoe BpeMsi npu ueHTpudyrupoBanuu 600 c, mpu KOTOPOM
MPOUCXOAUT pa3fiesieHue )KUpa OT IIKBapHI.

HNabipbieB B.A. - PhD, crapumii npenoaaBareib:

brina v momana 3asiBka Ha u300peTeHre neHTpudyru?

JloKkTOpAaHT:

HoBusna pa3paboTaHHOM KOHCTpYKUIMH JoKa3aHa mnareHTom PK Ha
nzobperenre No 35832 «llentpudyra s pasaelieHUs] >KUJIKUX HEOJIHOPOJIHBIX
cuctem», onyoi. 09.09.2022.

BBICTYIINJIN:

Ao0auiosa I'.b. mpencenarenb 3acegqaHusi, K.T.H., accou. mpodeccop -
NpeacTaBuila peneH3eHToB qokropanTa lllasxmeroBout M.K. - k.T.H., accom.
npogeccop A.Jl.3010T0B; K.T.H. accou. npodeccop b.b. Kabynos, onu B cBoloO
ouepellb 3a4YUTAIU PELEH3UU Ha JAUCCEPTAMOHHYI paboTy Ha TeMy:
«Pa3paboTtka oOopynoBaHMs IS pa3AelieHUs JKUIKUX HEOJHOPOIHBIX
CUCTEM», TPEIACTABICHHOW HAa COUWCKaHHE cTerneHu nokTopa PhD mo

obpazoBarensHoii mporpamme 8D07101 — «TexHonmormyeckue MalIMHBI H
000pyI0BaHUEY.

Huccepranonnas paborta IllasxmeroBoit M.K. mocBsieHa axTyaabHON
npobyieMe, CTOsIIEH Tiepe]] MHIIEBOM MPOMBIIUICHHOCTBIO -  pa3paboTKe

000pynoBaHus JJIsl pa3eaeHUsl )KUAKUX HEOJHOPOIHBIX CUCTEM.

[TomydyeHHbIE PE3YyAbTATHI OTPAXKAIOT MOCTABJICHHBIE LEIA U 3aJa4d, UMEIOT
MPaKTUYECKYI0 3HAUYUMOCTh, OOJACTh MPUMEHEHHUS, anpoOalui0 MPAKTUUYECKUX
pe3yJabTaToB  palOThl, TMOJOKEHUS, BBHIHOCHMBIC Ha 3alluTy. Pe3ynbTarhl,
MOATBEPKIAAIOTCS  MCCIIEOBAaHUEM  JOCTaTOYHOIO  00beMa  Marepuaga ¢
WUTIOCTpAIIe  PUCYHKOB W TaONMUWIl, W3JIAralOTCAd  TOHATHBIM  SI3BIKOM,
MOCJIEIOBATENBHO, OTACJIBHBIM  PA3/EJIOM, JIOTUYECKHM CBA3aHBI W UMEIOT
3aKOHUYEHHYIO MBICJIb.

ABTOp JOCTaTOYHO KOPPEKTHO HKCIOJIb3YeT HW3BECTHHIE HAYYHBIE METO]IbI
000OCHOBaHUSI  TOJYYCHHBIX  PE3YJbTaTOB,  BBIBOJOB M  PEKOMEHIAIIHM.
OOOCHOBaHHOCTh PE3YJIbTATOB, BBIJBUHYTHIX COHMCKATEJIEM, OCHOBBIBACTCS Ha
COIIACOBAHHOCTH JIAHHBIX 3KCIIEPUMEHTA U HAYYHBIX BBIBOJIOB.

JIO0CTOBEpPHOCTh TOJYYEHHBIX PE3YyJIbTAaTOB MOATBEPKIACT HCIIOJIb30BAHUE
COBPEMEHHBIX CTaHIAPTHBIX METOJOB MCCIICAOBAHUI M MHOTOKpATHAsi MOBTOPHOCTh
HKCIIEPUMEHTOB, 00pabOTKa MOJTYYEHHBIX PE3yJbTaTOB METOJAMH MAaTeMaTH4ECKOM
CTaTHUCTHKHU.



HoBu3na pa3pa0oTaHHON KOHCTpyKUMH Joka3zaHa mnateHToM PK  Ha
nuzooperenne Ne 35832, omy6s1. 09.09.2022.

OcHOBHBIEC Pe3yJIbTATHI UCCEPTAIIMU ONMyOIUKOBaHbI B 13 meyaTHbIX paboTax,
B ToM umciie 1 marent PK Ha nzo0pereHue, 2 craTbi B HAYYHOM JKYpHAJIE C HEHYJIEBBIM
UMITaKT-PakTopoM, 2 cTaThil B u3gaHusx, pekomeHayembix KOKCHBO MHBO PK, 1
ctatbsi B Bectnuke VYuuBepcutera Illakapuma, 6 Te3ucax B Marepuanax
MEKIYHApOTHBIX KOHPEPEHIIMH, UTO TTOKA3bIBAET MOJHOTY ITyOJIHKAIIUH.

3AMEYAHHUSA PEHEH3EHTOB:

A.Jl. 3010T0B, K.T.H., IOIeHT - BMecTe ¢ TeM Ha OCHOBAaHHMHM MaTepHala,
U3JIOKEHHOTO B JOKTOpckol auccepranuu IllasxmeroBoit M.K., umerorcs
CJIeIyIOLIME HEAOCTATKU:

1. Pazpaborana wmaTemMaTtuueckas MOJEIb Mpoliecca IEHTPOOEKHOIO
GuUIbTpOBaHUS U  TIOJAYYEHBl ONTUMAJIbHBIE 3HAYCHHUS TEXHOJOTUUYECKUX
napaMmeTpoB mnpoiecca. HeoOxonumMo KOHKpETU3UPOBATh ISl KAKOTO IMpoIlecca,
WU IS Kakoro HMMEHHO o00opyaoBaHus. Tak Kak CYHIECTBYET HECKOJIbKO
MaTeMaTUYECKUX MOJIeNIeH MpoIecca EeHTPOOEKHOTO (PHIIHTPOBAHUS.

2. Bo 2 pazgene omuchiBaeTe THUIMOBYIO (QUIBTPYIONIYIO HEHTpUPYTY H
nenaere BbIBOJ «KopoTkuii Bai miHeka muTaTens», HO He 000CHOBBIBaeTe ero. U B
nanbHeumeM (QU3NYECKYI0 M MaTeMaTHYeCKYI0 MOJIEM BCE K€ CTPOUTE IIO
pe3ynbTaTam 3TOU ke [EHTPUPyru.

3. Bo 2 pazgene naete METOIMKY MPOBEACHUS DKCIEPUMEHTA, a 00pabOTKy
ATUX DJKCIIEPUMEHTOB TmpuBoaute B 4 pasnene. Bo3moxHo, cregoBano Obl
00BbeIMHUTH 2 U 4 pa3/iensl.

4. 3ameyanus 1o ohopMICHUIO:

- HenpaBunbpHas HyMepanusi pucyHKoB Ha c¢. 37, 38. BHauane cTout pucyHok 2.2,
3aTem 2.1.

- OnOMH # TOT )€ PUCYHOK IPUBENEH JABAXIbBI: PUCYHOK 2.2 Ha C. 37 U PUCYHOK
7.1.1 Ha c. 120.

- He Bce aneMenTsl hopmyI1 mipeCcTaBlIeHbl B 0003HAYEHUSAX, U B TEKCTE TaK e He
OTMCaHBI.

- Toukn B Ha3BaHUAX pa3lejoOB, HET MPoOENoB mocie (Gopmyi, 0003HAUYCHUS
(dbopMy mpecTaBiIeHbl B MPOU3BOILHOM TOPSIKE.

5. Ha c. 84 3nauenue nns rpaduka HaAmMCaHO B3STh W3 MPHIOKEHUS A, a B
MPWIOKEHUU OTCYTCTBYIOT 3HAUCHHUSI JIJIsl ATOTO rpaduka.

6. Ha c. 121-123 npousBeneH pacyeT KHHEMaTHYECKUX MapaMeTPOB IMporiecca
ueHTpudyrupoBanus. B npunoxenuu B To ke camoe, HO CO 3HAYECHUSAMH.

JlaHHbBIC 3aMe4aHusl HE BIMSIOT Ha OOIIEe IMOJOKUTEIbHOE BIEYATICHUE OT
JMCCEePTAIMOHHONW PpalbOThl, OCHOBHBIE pPE3YyJbTaThl KOTOPOW MPEICTABISIOTCS
3HAYUMBIMU U BECOMBIMH.

Takum oOpa3om cumrtato, uYto guccepranus IllasxmeroBoit M.K.
pPEKOMEHAYeTCsl K 3allMTe Ha 3acellaHhH JHCCEPTAl[MOHHOTO COBETa MO
obOpazoBarensHoii mporpamme 8D07101 - «TexHonmormyeckne MamMHBI U
000pyI0BaHUEY.



b.b. Kao0yJsoB, K.T.H., accouup. npogeccop - HecMOTps Ha 10JIOKUTEIbHbBIE
MOMEHTBI, UMEIOTCS CIEAYIOUIME 3aMEUaHMsl W HEAOCTATKA IO COACPKAHUIO H
O0(pOPMIICHUIO TUCCEPTAIUU:

1. CnenoBano Obl 0ObEAMHUTD pa3feibl 2 U 5, 3 U 4, T.K. B HUX HEAOCTATOYHO
MaTepuasia JJisi TOJIHOIEHHOTO paszfena, a MPUBEACHHYI0 HH(POPMALUIO MOXKHO
CBSI3aTh B JIOTUYECKOU MOCIEA0BATEIbHOCTH.

2. Pazgen 6 — TexXHUKO-2KOHOMHYECKHI pacyeT »SKCIECPUMEHTAIbHOMN
YCTaHOBKH. TEXHUKO-YKOHOMUYECKHIA pacdyeT MOKHO OBLIO BHIHECTH B NIPHIIOKCHHE
JTUCCEPTALIMH.

3. Lenp paboTel HEOOXOOUMO A0pPadOTaTh W MPUBECTH K ONTUMAIBHOMY
BApUAHTY.

4. Jlo6aBuTh CCHUTKH HA TUTEpaTypy Ha c. 16, 17, 18, 20, 21, 22, 32,

5. Hopaborats pucynku 1.1, 1.9, 1.10, 1.15, 1.21, 2.1, 3.2.1, 4.3, 44, 4,5,
5.1.1, 51.2, 514, 541, 7.1.1, 7.1.2, 7.1.3 u odopMUTb B COOTBETCTBHH C
TpeOOBAHUSIMU, PEIBSIBISIEMBIMU K TOKTOPCKUM JAUCCEPTALIUSIM.

B menoMm, caenaHHble 3aMe4yaHUsi U HEOOCTATKUA IO JUCCEPTALMU HE HOCST
MPUHLUIHAAIBHOIO XapakTepa M HE YMaISIOT €€ HAyYHYI0 M HPAKTUYECKYIO
3HAYUMOCTb.

Huccepranus [lasxmeroBoiri M.K. Ha Temy «Pa3paboTka oGopyaoBaHus s
pa3ielieHusl KUAKUX HEOJHOPOIHBIX CHUCTEM» SIBJISIETCS 3aKOHYEHHBIM HAy4HO-
HCCIIEIOBATENbCKUM TPYIOM, BBIMIOJHEHHBIM aBTOPOM CAMOCTOSTEIHLHO HA XOPOIIEM
HaydyHOM ypoBHE. B paboTe BBHINONHEHBI BCE ATallbl HUCCIEAOBAHUM, HMEIOLIUE
JIOTUYECKYIO MOCIIEI0BATEIbHOCTh, M TIOCJIC YCTPAHEHUS BBISBICHHBIX 3aMEUaHUN U
HEJIOCTATKOB  JHUCCEpPTalMs  PEKOMEHAYyeTcs K  3aluTe Ha  3aceJaHuu
IMCCEPTAIMOHHOTO CcOBeTa 1Mo oOpa3oBarensHOM mporpamme 8D07101 -
«TexHonornueckue MamvHbl 1 000PYJOBAHUEY .

3AK/IIOYEHUE

3aMeuaHusT H TPEIJIOXKEHHUS IO JHCCEPTAllMM CO  CTOPOHBI
PELICH3CHTOB.

PexomMeHa0BaHO: cIlle pa3 MPOBEPUTH JAUCCEPTANMIO HA HAJIHYHE
opdporpaduueckux omubOOK, ONEeYaTOK, MEPEBECTH CIUHHUIIBI U3MEPECHUH B
cuctemy CU. Tem He MeHee, yKa3aHHbIC 3aMEUYaHHs HE CHUIXKAIOT IEHHOCTH,
MOJIyYeHHBIX HAYYHBIX W MPAKTUUYECKUX PE3ynabTaToB, NOKTOpaHT lllasxmeroBa
M.K. MoxeT OBITh HpeICTaBiICHA K 3alllUTe HA 3aCECIaHHH JAUCCEPTAIMOHHOTO
coBeTa 1o obpazoBarenbHOl porpamme 8D07101 — « TexHoMOTHYECKHE MAIITUHBI U
o0opynoBaHuE».
HlasxmeroBa M.K.: ¢ 3amMeyaHusIMH UM pPEKOMEHAALMUIMHU COIJIACHA,
OCTaparCh YCTPAHUTh B KpaTUalIIINE CPOKH.

Aoannoa I'.b., npexacengarens 3acemanus kadeapwl, K.T.H., acCOIl.
npodeccop - TEpexXoauM K OOCYXKICHHIO JHUCCEPTAIMOHHOW paboOThI
[TagsxmetoBoit M.K.



B 00cyxkaeHUAX NMPUHAJU y4acTue:

KakumoB A.K., A.T.H., mpodeccop: nucceprannoHHas paboTa TIyOOKO
Hay4YHO-TEOPETUYECKU U3ydeHa. B kauecTBe cnieliu(puku padOThl MOKHO YIOMSHYTh
OMBITHI, POBOIUMBIE C TOMOILIBIO COBPEMEHHBIX KOMIIBIOTEPHBIX IPOIPAMM.

Epenranues A.E., k.T.H., accou. npogeccop: Tema nccienqoBaHus SBISAETCA
aKTyaJbHOW JJI MPEANPUATHNA arpONpPOMBIIUIEHHOTO CEKTOpPa, TAK KaK MO3BOJSET
CHU3HUTH 0€30TXOJHOCTh B TEXHOJIOTMH MSICONPOAYKTOB IPU MPOU3BOJCTBE CYXUX
KOPMOB, KOTOpbI€ UMEET OOJIBIIYIO MUIIEBYIO [IEHHOCTh 10 CPABHEHUIO C APYTUMHU
KOPMOBBIMHU MPOAYKTAMH.

3AK/IIOYEHUE

1.AxkTyanbHOCTh pabOTHI.

OaHO W3 TPUOPUTETHBIX HANPABICHUA Pa3BUTHS CPEAHUX U  MaJIbIX
MPEANPUATANA CTPAHBL: PA3BUTHE TEXHOJIOTUN 0€30TXOAHON NEPepadOTKU ChIPbS.

K d4mcimy Takux mOpOM3BOACTB MOMKHO OTHECTM CpPEIHUE U MaJlble
MsAcorepepadaThIBaOIME NpeAnpusITHs. B Npou3BOACTBE CyXHX KOPMOB Ha
KPYIHBIX NPEANPUITHIX IS pa3aeieHus )KUAKUX HEOJTHOPOIHBIX CUCTEM, IIUPOKO
MPUMEHEHSETCS HETPEPHIBHO JENCTBYIOLIEE BBICOKOMPOU3BOJIUTEIBHOE
o0opynoBanue. OHAKO IS MajblX M CPEIHHUX MNPEANPHUATHH, KypC Ha pa3BUTHE
KOTOpBIX IPOBOJUTCS B peclyOauKe, HEOOXOIMMO TaKO€ KE HEMPEPHIBHO
AeicTByrolee 000OpyI0BaHHE HEOOJBIION MPOU3BOIUTENBHOCTH. B CcBA3M ¢ 3TUM
pa3pabopTka Takoro o0Opy10BaHus SBJSETCS BECbMa aKTyalbHOMU 3ajjauei.

2. IlpaxkTuueckas U TEOpUTHYECKAS LIEHHOCTD:

Ha ocHOBe 3KCHEepUMEHTAIbHBIX M TEOPETUUECKUX HCCIIENOBaHUM pa3paboTaHa
MH)KEHEPHAasi METOAMKA pacueTa 000pyI0BaHUs ISl pa3AeieHus! )KUIKUX HEOAHOPOIHBIX
CHCTEM IO AAHHOW U TOJOOHBIM KOHCTPYKLIUSIM.

[lomy4eHsl onTUMAaNIbHBIE PAILIMOHATBHBIE PEXUMBI TEXHOJIOTHUECKOTO MpoLecca
LEHTPOOEKHON (PUIbTpaLINY;

Y COBEPILIEHCTBOBAHO YCTPOMCTBO JUISI PA3JICICHUS JKUJIKUX HEOIHOPOIHBIX
CHCTEM, HOBU3HA KOTOpOro noarsepkaeHa nareHrom PK Ha nzo6perenne Ne 35832.

3. [TonoxkeHus, BBIHOCUMBIE HA 3aLIUTY.

- Pe3ynbTarhl TEOPETUYECKUX M IKCIEPUMEHTAILHBIX MCCIEIOBAHUM pa3/ieieHust
KUJIKAX HEOAHOPOIHBIX CUCTEM HA SKCIIEPUMEHTAIIBHOW YCTAHOBKE.

- IlomydeHHble NapaMeTppl PaLMOHAILHOIO pEXHAMa IpOLEcca pas3/ieieHus
KUJKUX HEOJHOPOIHBIX CUCTEM B MpeylaraeMoi GHIbTYIOIEH eHTpUudyre.

- Pe3ynpTaThl HHKEHEPHOTO pacyeTa HEHTPU(PYTU U PaOOUYHX OPTaHOB.

4. Ilyonukarmu.

OCHOBHOE co/IepKaHKe AUCCEPTAIIMOHHON PaboThI ormy0OmKkoBaHo B 13 pabortax, B
TOM 4YHCJI€ B MEXIYHAapOJIHBIX KOH(pEpeHIUsX - 6; 2 cTaTbu B W3JAHUSX,
pexkoMenayembix KomureroM mo obecrnieueHuio kadectBa B cepe oOpa3oBaHUS U
Hayku PecnyOnuku Kaszaxcran; 1 crateu B BectHuke Yuuepcutera Illakapuma, 2
CTaThl B HAYYHBIX JKypHaJIaX C HEHYJEBbIM HMIMAKT-(akTopoMm (0a3bl TaHHBIX
Scopus u Web of Sciense); 1 marent Ha uzooperenue Pecnyonuku KazaxcraH.



PEIIEHUE:

1. Juccepramus IlasxmeroBoit M.K. Ha Temy «Pa3pabGoTka obopymoBaHus
IUISL pa3fesieHus )KUAKUX HEOJTHOPOJHBIX CUCTEM» HA COMCKAHHME CTENEHU IOKTOpa
PhD no oGpasoBatensHoit nporpamme 8D07101 — «TexHomorndyeckue MamiuHbl U
000pyZI0BaHUE» COOTBETCTBYET IAHHON CHENUAIbHOCTH, MUMEET AaKTyaJbHOCTb B
HAy4YHOM acClieKTe, MPEJCTaBIsAeT COOON 3aKOHYEHHYIO CaMOCTOSTENIbHYI0O HAay4YHO-
UCCIIeI0BATEILCKYIO padoTy.

2. Huccepraunonnas pabdora IlasxmeroBoii M.K. Ha TEMY
«Pa3paboTka 00OpymOBaHMS U1l pa3ACICHUS KUAKAX HEOTHOPOIHBIX CHUCTEM»
cooTBeTCcTBYyeT TpeboBaHmsaM Komurtera mo obecmedeHHI0O KadecTBa B cdepe
Hayku U Bbicuiero oopaszoBanuss PK, u I[lpaBunam mnpucyxiaeHuss CTeNeHeu
yTBepkAeHHbIM npukazom MHBO PK.

3. Huccepranmonnas pabota IllasxmeroBoit M.K. Ha Temy «Pa3paboTka
00O0pyIoBaHus )i pa3esIeHUs KUAKUX HEOAHOPOIHBIX CUCTEM» PEKOMEHAYETCS K
3allUTeé Ha JUCCEpPTAllMOHHOM COBETe M0 0O0pa3oBaTeNbHOW MNporpaMme
«8D07101 — TexHonoruueckue MamuHbl W oOopynoBanue» mnpu HAO
« Y HuBepcuretr umenu lllakapuma ropoga Cemein».

Pemmenue 6p110 PUHATO OOJIBIIMHCTBOM T'OJIOCOB.

[Ipencenarens 3acenanus,
K.T.H., CCOLIUMPOBAHHBIHA ,
npodeccop (opc 7 AOpaunosa I'.b.

CekpeTtapb : Tyney6exona I'.K.



MHUHHUCTEPCTBO HAYKH U BBICIIEI'O OFPA30OBAHLS
PECITYBJIMKA KA3AXCTAH
HAO «YHUBEPCHUTET umenn Illakapuma r. Cemeiin

SIBOYHBIN JIUCT

PacmupenHoro 3acenanue kabenpsl « TexHonornueckoe 060pyI0BaHHEY
T « %’J& » LL 2024 .
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