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BLJIIM AJIYIIIBI MEH 3JIBAM3EPTE APHAJIFAH )KAJTHAMA

MamaHABIKTEIH OapiblK MOHACPI MOAYyIbAep MeH mukiaep (6akamaBpuatta JXXBII, BII, I1IT;
Maructparypa MeH pgokrtopantypana bII, IIIT) OoitpiHma Oeminred. OnapiblH IMIHAE TOHACP
MIHJCTTI KOHE OJIJIEKTHBTI (TaHAay) moHuepiHe OeminreH. OKyra MIHIETTI TOHACPAIH Ti3iMi
MaMaHJIBIKTBIH YATUTIK oKy )ocmapbiHaa (YOXK) kenrtipiared. MaMaHIBIKTBIH Op KypChl YIIIiH
AJIEKTHBTI IOHAEP TiziMi AtekTuBTi oHAep karanoreiHaa (DI1K) kenripinren. DITK MaMaHABIKTHIH
TaHJay TIOHJEPIHIH JKYHEJICHTeH aHHOTalusIaHFaH TiziMi Oombinm TaObutamel. OIIK  Oimim
TyIIBUTAPFA  OKBITYABIH TaHJAIFAaH TPACKTOPHUSACHIHA COMKEC OJCKTUBTI OKYy TOHJIEPIHIH
aJIbTEPHATHBTI TaHAQy MYMKIHJIITIH Oepyi Kepek.

Mamanawik 6oiibiama YOX 6en DIIK Herizinme Oi1iM amylIbIHBIH OKY KBUIbIHA JKEKE OKY
xocmapbel  (OKOX) xypweutager. JKOXK-mp1 mbiFapymisl  kadenpa TaFalibIHIaraH 3aBad3epiiH
KeMeTriMeH OakaiaBpiiap MEH MarucTpantrap Kypacteipaabl. Jlokropantrap JKOX-mb1 e3nepi
kypacTeipazsl. JKOX MamanapIK 1merinae opOip Oi1iM amymIbIHBIH KeKe OUTIM ally TPaeKTOPHSICHIH
anpikTaiapl. JKOX-ra YOX-naH MiHAETTI KOMIIOHEHT IOHJEPI MEH OKY KBI3METIHIH TypJiepi
(mpakTHKamap, 3epTTey >KYMBICHI, MEMIIEKETTIK (KEIIeHi) €MTHXaH, IUIJIOMIBIK >KYMBICTHI
(>x00aHBI) Ka3y, MUCCEPTALUSIHBI peciMaey koHe Kopray) koHe DIIK-maH TaHmay KOMITOHEHTI
MIOHJIEep1 Kipei.

EHOeK HapBIFBIHBIH JKOHE KYMBIC OCpYIIUICPIiH TATANTAPBIHBIH €Ce0IMEH HAKTBI YKYMBIC
caysiacblHa OarbITTaiFaH OumiM Oepy TpaeKTOPHUSCHIHBIH OakaiaBpiapbiHa keMek perinae DK
nierine OuUTiM amynibuIapra Ke3AelIreH Oi1iM Oepy TPaeKTOPHUSACHIH MEHIEPY/Il KEMUIICHTIH TTOHACD
Ti3iMi Oepiityi Kepek.

DJEKTUBTI OKY NIOHACPIH TaHIaFaH Ke3]1e MbIHAIAPABI €CEIKe ally KepekK:

1 Bip cemectpae MiHIETTI Typlle OKbUIATBIH OKBITYIbIH KocbkiMmina typiuepin (OKT)
ecenTeMereHie, KYHIi3Ti OKBITY OeiMiHiH cTyneHTi 18-22 kpeautTi (MIHISTTI )KOHE IJICKTHUBTI),
CBIPTTal OKBITY OOJIMiHIH CTYAEHTI 9-12 KpeauTTi (MIHAETTI KOHE IJEKTUBTI) UTEPYl THIC.

2 OKpITynbIH OapiibIK KE3€HIHJErl Kbl KpeauT caHbl MamaHablKThIH Y OX-Haa
KOPCETLITeH CaHHAH acnaybl Kepek.

3 DnekTUBTI MOHJEP THICTI HeMipi Oap TaHaay TonrTapblHa OipikTipinreH. Ilonnepain op
TOOBIHAH Oip FaHa AJIEKTUBTI OKY MOHIH TaHIayFa O0sajbl.
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BKT 5304 BoKOHCTPYKTOPJIBIK TEXHOJIOTHsIJIAP, 3 KpeauT

IIpepexBu3uTTEpi: BUOTEXHOMOTUSHBIH Ka31pri 3aMaHFbl 9/IICTEPI.
OkpITYy MakcaTbl: MarucTpanTrapra OHMOKOHCTPYKIMSUIBIK TEXHOJIOTHSUIADMEH JKaHa

TeHETUKAJIBIK JKOHE OMOJIOTHSUIBIK Oarnapiamaiap MEH jKyHesep ’kacal IIbIFapy YIIiH IFeH XoHe
TEeHOMJIapJIbIH aKMapaTThIK KYPaMbIH JKOHE OJap/AbIH KAIBINTACY NPHUHIUNTEPIH aHBIKTAWTHIH
TEPUSIIBIK OUTIMAECPAIH KaIbIITACYHI.

Kpickama Ma3MyHBbI:

IlonHiH Makcarsl,

OMOKOHCTPYKIMSUTBIK ~ TEXHOJIOTHSIIAp IbIH

Kypalgapbl MEH OficTepi. BHOKOHCTPYKIMSIIBIK TEXHOJOTHSUIApABIH 0ObekTTepi. ['eHmep MeH
TeHOM/Iap: KAJIBITITACy HEMECE XKY3€ere acy MpuHIUNTepi. MHKeHepIiK SH3UMOIOTHUSHBIH HEeT131 MEH
omictepi. BHOKOHCTPYKIMSIIBIK TEXHOJIOTHUSUIAPIBIH BEKTOPIBIK Kyieci. PexkomOunanTTeik JIHK
Ty KOHE KIIOHJAYABIH BHOKOHCTPYKIMSIIBIK TEXHOJIOTHSIIAP. AKYBI3Jap WHKCHEPUSICHIHBIH
OMOKOHCTPYKUHUSIIBIK TEXHOJIOTHUSIIAPBL. | eHOTUNITEepiH OMOKOHCTPYKIMSUIBIK TEXHOJIOTHIIAPHI
HBIH TPUHIUNTEPI MEH omicTepi. [ €HETHKAaIbIK KypamIbl OWJIOTHUSUIBIK OEJICeHIl 3aTTap.IbIH




OHJIPICTIK  OHIMI.  BDHOKOHCTPYKUMSAJBIK  TEXHOJOTHSIAp  CallaChlH  3epTTey  JKOHe
OMOKOHCTPYKLHUSIIBIK TEXHOJOTUSIAp bl MATTEHTTEY/ 11 KaJarasay.

Kyrinerin HoTm:kesiep: Ochbl aThl aTaqFaH KypCThl ©TKEH COH MaruCTPaHT HWHKEHEPIK
SH3UMOJIOTHS oAicTepiH Kosmana oTeIpbin, BekTopiaslK JIHK (BJIHK) sxone pexomOunHaTThl JJHK
(pAHK)Oerne ren anyra 6arpITTalIFaH OMOKOHCTPYKIUSUIBIK TEXHOJIOTHSIIAP/bI 01Tyl THIC. ©OMIpITiK
MaHBI3bI 06ap MoJIeKyJajgap in Vitro koHe oJapJbl in vivo MeTaObOoJM3MIIK OHIM JCHEHIHE KeTIpy
YIIIH  OJKaJIbUlaMa  MHUKPOCKONTHIK  TEXHHKAJIBIK  OHICTepAl  KoijgaHa  Oimyi  Kepek.
buotexHonorusbIK TabuFraTtel Oap MeETa0ONUTTEpIl ally YIIIH TEeHETUKAIBIK PpEeCcCTypCTapabl
KOJIJJaHA AJIaThIH OMOKOHCTPYKIHSUIBIK TEXHOJIOTUSIIAP IAFbIIBICHIH MEHIepreH 0oJybl THIC.

IocTpexBu3uTTEPi: MarucTpaHTThIH FHUIBIMU-3EPTTEY HKYMBICHI.

BNI 5304.1 Ouaipicreri 0MoHaHOTEXHOJIOTHS, 3 KPeAUT

IIpepexBu3uTTepi: BHOTEXHOIOTHSHBIH Ka3ipri 3aMaHFbI JJIICTEPI.

OxpITy MakcaTbl: MarucTpanrrapia Typil eHJIIpIC canacklHga OHOHAHOTEXHOJIOTHUS
OOWBIHINIA TCOPHUSUTBIK OUTIMITI KB TACTBIPY.

Kbickama wmasmyHbl: [IoHHIH MakcaTel OHMOHAaHOTEXHOJIOTUSHBIH Kypiajgapbl MeH
onmicrepi. BHOHAHOTEXHONOTUAHBIH OObEKTTEPl. BHOHAHOTEXHONOTHUSHBIH TEOPHSUIBIK aCIEKTTEPI.
Hanomarepuanaap »xoHe OMOHaHOMAaTepUalapKoHe oJapAbl TYpJl eHJIpIC cajachlHIa KOJJIaHY.
BroHaHOKYPIIBIMBIH ¥ OMOHAaHOMAaTEpHaIIap bl AHarHOCTHKaNay. HaHOOHOTeXHOMOTHsITIap 16l ©HIM
OHJIpy cajacbiHla KosigaHy. HanoOuoTexHonorusiaapabl OHIIPICTIK KaliTa eHAey cajachlHIa
KOJIJaHy. OCKEepH OHIIPICTIK caiaja OMOHAHOTEXHOJIOTHIIApIABl KojjaHy. Kopmaran opraHbl
KOpFay MaKCaTblHJ1a0MOHAaHOTEXHOJOTUSAHbl KOJIJaHy. MeauluHa >koHe QapmManeBTHKa (1opi-
JIOpPMEK OHJIIpPY) CalIChIHAa OMOHAHOTEXHOJIOTHSIHBI KOJIJIaHYy.

Kyrinerin  HoTmakesep: Maructpantr KypcTbl ©TKEH COH  HaHOKYPBUIBIMJBIK
OuomarepuanIapabl aTyablH (U3NKA-OMIOTHUSIIBIK HETi31epi MEH OJapabl 3epTTey dIicTepiH Oimyi
tuic. HaHoOMOTEXHOIOTHsIap callaChlHAAFbl Ka3iprl 3aMaHFbl FhUIBIMU-TEXHUKAJIBIK aKlapaTrTapra
oeitimaene Outyl Tuic. DnexkTponasl [I1OM, POM muxpockonTapsl KosijgaHa Oy AaFAbIChl OOTybI
KepeK.

IMocTpexkBU3UTTEPi: MarucTpaHTTHIH FHUIBIMU-3EPTTEY KYMBICHI.

SNKB 5305 KocMOCTBIK 0MOTEXHOJIOTUSIHBIH Ka3ipri 3aMaHFbl 0aFbIThI, 3 KpeauT

IIpepexBu3uTTepi: BUOTEXHOMOTUSHBIH Ka31pri 3aMaHFbl 9/1ICTEPI.

OxkbITy MakcaTbl: Herisri kericTikrep OOWBIHINA Ka3ipri 3aMHHBIH JaMybl OarbIThIH caid
OUTIMHIH KaJIBIITACybl, FApBIMITHIK OMOTEXHOJOTHSIHBIH OIICTEp MEH OAiCTeMeCi, FapBIIITHIK
JKaFIalIbIH OpTYPJIl ©Cy JEHTreHiHerT OUONMOUSIIBIK KYHeIepre BIKMalbl KoHEe OO 0OBbEKTepaiH
JTAMYBI.

Kpickama Ma3myHbl: FapblnTelk OHOIOTHS MEH SKO(QHU3HUOIOTHSIHBIH KaJIbl Macenesepi.
Fappimirarsl  painoOMIOrUAIBIK  3€pTTEYIAEpAIH  KOPBITHIHABICHI MEH JaMy IepCleKTHBACHL.
Fapeimteik Omosorust MeH (U3HOIOTHS Mocenenepl. FaphllThIK KEHICTIKTI UTepy Mocenemnepi.
Fappiuteik  Ouosiorust canacblHAa KYPri3UIr€H 3epTTeyiep HOTHXKeci. YIIBIPBUIBII OThIPFaH
FapbBIIKEPIIiK xKacaHasl Pedyruymma (ke3 KenreH Tipl aF3aHbIH KOJIAKWCHI3 KaFIalapapl ©TKI3EeTiH
OpHBI) ©OMIp/l KaMTaMachl3 €TeTiH XaOblK OMOpereHepalusyIbIK >KYHEeHI KaJbIITacThIPy IbIH
MPUHLIMIITEP, SJICTEP MEH TEXHOJIOTUSIAPHI.

Kyrinerin HaTm:kesep: MaructpanT KypcTbl ©TKEH COH Kbl FAPBIITHIK OMIOTHUSHBIH
KaJbl Macenenepin Outyl Tuic. Fapblmn skarmaibiHaa OMOTEXHJIOTHsUIApAbl YWbIMAACThIpa OuTyl
kepek. Fappimkepik sxacannsl Pedyruymaa (ke3 KenreH Tipi aF3aHbIH KOJIAWCBI3 >Kargaimap/isl
OTKI3eTIH OpHBI) OMIpAl KamTamachl3 eTeTIH JKaOblK OHOpereHepaunvsulblK  KYHeH1
KaJIBIITACTHIPYBIH MPUHIMIITEP] MEH SAICTEPiH KOHE TEXHOJIOTHSIIAPbIH MEHIepreH 00Jybl THIC.

IMocTpexkBU3UTTEPi: MarucTpaHTTHIH FHUIBIMU-3EPTTEY KYMBICHI.

MMKB 5305.1 buonpouecc KHHETHKACHIHBIH MATEMATHKAJIBIK MOAe]i, 3 KpeauT
IIpepexBu3uTTepi: BUOTEXHOMOTUSHBIH Ka3ipri 3aMaHFbl 9/IICTEPI.



OKbITY MakcaTbl. MarucTpaHTTapra TEOPHSUIBIK JKOHE TPAKTUKAIBIK cabaKTapblH
XKopJAeMiMeH OMOTEXHJIOTHSUIBIK KYOBUIBICKA JKATaThIH MaTePUSUIAPIBIH KO3Faly 3aHIBLUIBIFBI MEH
e3apa OaillaHbICy TaOUFATHI TYpaJbl akmapar oepy.

Kpickama masMyHbl: MaTreMaTUKaNbIK OWJIOTHUSHBIH HETi31 MEH 9JIicTepi. DMIUPUKAIIBIK
MKOHE TEOPHSUIBIK >KULTIKTEPl CaTbICTBIPY. JMCIepCHOHIBIK Tanay. BHOTEXHONIOTHUSIIBIK OHIIPICTI
)o0anay KoHe OHTAMIaHIABIPY. MaTeMaTHKaIIbIK MOJICIIEPl KYPY KoHE Taijay. buorexHomorus
caJlaChlHAA aKMapaTThIK TexHoJorus. KoMmbloTepnik icke achlpyfaH OYpblH MaTeMaTHKAIIbIK
MOJICIIZIEp JKacall IIbIFapy >KOHE allbIHFaH HOTIDKEEpHl TYCIHAIpin Oepy. BHOTeXHOIOTHSIIBIK
npolecTe KOMIBIOTEPIIK MOJENIEY dicTeMeci MeH kyiieci. CyOcTparhl nmaiiiagany KMHETHKAJIBIK
mporieci, MeTadOJM3MIIK OHIMAEPIIH maiiga OoJybl JKOHE JKacyllaJiapAblH OMMAaccachl.
MuKpOOTHIK MOJICHUETTI NaMBITATHIH KEeHOip KUHETUKAIBIK 3aHJABUIBIKTap. OCyIiH Temne-TeHIIIK
kuOepHeTukachl. JKacymanblK ecyaiH KuOepHEeTHKachl yIIiH MOHO TeHjaey. OHIAOTEHIIK
METa0OIM3MHIH JKOHE >KaCYIIaJbIK OCYHiH KHOEPHETHKAChIH KOJAAy METaOONM3MIiHIH BIKIAJBL.
JKacymanbelk ecyre TeMiieparypanbiy »oHe pH opTachIHBIH BIKHAIBI. OTIEN MIAKTAFbl KCYIIAIBIK
JaMyJbIH KHHETUKAchl. [lepuOIUKaNbIK OpEeKeTTeri peakTopia JKacymalapAblH HETi3Ti ecy
¢dazanapel. [lepHoMKaIbIK TPOIECTE JKACYIIAIAPIbIH OCYIHIH KYpPBUIBIMCBI3  MOJCIIEpI.
OwraMeHTO3bIK aF3ajapielH ocyi. JKacymallblk eCcy KHHETHKACHIHBIH KYPBUIBIMIBIK MOJIEII.
KomnapTMmeHTanbpaplk Mozenaep. MetaOonu3maiKk eHIMIEpAiH maiga O00Jdy KHHETHKACHI.
KypsuibiMcrz Mozenaep. JKacymanapabiH KbUTYIaH 0]y KHHETHKCHI XKOHE IMiKipTasac.

Kyrinerin HoTM:Kesiep: MaructpaHT OCbl KypCThl asKTaFaH COH OHOTEXHOJIOTHSIIBIK
MPOIECCTEPI MATEMATHKAIBIK MOJCIACY OMICiH, MOIIMETTepJi KHHETHUKAIBIK AKCIECPUMEHTTE
KaliTa 6HJey JKOJAApbIH, OWOTEXHOJIOTHSUIBIK JKYHEe MOJENIH KYPY/Abl, OHOTEXHOJIOTHSLIIBIK
MPOIIECCTEP MEH KYOBLIBICTAPIBI 3€PTTEY KE31H/e MAaTeMaTHKAIBIK OWOJIOTUSHBI KOJJIaHY JKOJIBIH
OepeTiH MaTeMaTHUKAaJbIK 3aHIbLUIBIKTApAbl KOJIaHa OIJIETiH IaFAbICH OOTYBI THIC.

IMocTpekBu3uTTEPi: MarrcTpaHTTHIH FEUIBIMU-3EPTTEY KYMBICHI.

KPB 5308 BuoTexH0/10rusiIaFbl KjIacTep, 2 KpeauT

IIpepexBu3uTTepi: BUOTEXHOMOTUSHBIH Ka31pri 3aMaHFbl 9/IICTEPI.

OxkbITy Makcatbl: MarucrtpanTrapa OWTEXHOJOTHSUIBIK KJIACTep KalJibl  >KajIbl
TYCIHIKTIH KaJIbIITACYBHI.

Kpickama Ma3mMyHbl: DKOHOMHKA CaJlaChIHAAFBl OJEMIIK OMOTEXHOJOTHSIIBIK cay/aa-
CATTBIKTBIH TeorpausuiblK yiepici. ©OneMaik OMOTEeXHOJOTMSUIBIK caynajarbl HEri3ri OeTalbic.
buotexHonorusra KapKpl caly. BHOTEXHONOTHSIIBIK KiacTep: DKOHOMHKAHBIH KaHa IKOFaphl
TEXHOJIOTHSUIBIK ~ CallachlH  KaJbINTAacThIpy. ©Onemiaik skoHe  KaszakcTranaplk — caynaaarsl
OMOTEXHOJIOTUSIHBI Tajaay. BHOTEeXHOIOTHSIBIK WHHOBAMSUIBIK (PKaHAIIBUT) KJacTepiiep, OM3Hec-
MHKyOaTopiap *oHe TexHomapkrep. buoTexHoiorusa caynachlH cajanapbl OOWBIHIIA IIONY XKacay
YKOHE OJIapIbIH JIaMYbIH Ko0aay.

Kyrinerin HoTMikenep: MarucTpaHT oOCbl KypCThl asKTaFaH COH  OJIEeMJIK JKOHE
Kazakcranaplk caymanarbl OMOTEXHOJOTHSHBIH HET13r1 O€T ajbIChiH OUTyl THIC. OJIeMJIETi JKOHE
Kazakcranmarsl ~ OMOTEXHOJIOTHSI cayAachlHAa Taljay jkacail amyel Kepek. buorexnosorus
cayJacblHa OeiiMerne amaThlH JaFIblIapabl MEHIepreH O0Tybl Kepek.

IocTpexkBU3UTTEPi: MarucTpaHTTHIH FHUIBIMU-3EPTTEY KYMBICHI.

BUUR 5308.1 TypakTsl 1aMy KaraaibIHAAFbl 0HOTEXHOJIOTHS, 2 KPEeAUT

IIpepexBu3nTTEPi: BHOTEXHOIOTHUSHBIH Ka31pTi 3aMaHFbI 9IICTEPI.

OxpITy Makcatbl: TypakTel JamyFa IIOFBIPIAH/BIPBUIFAH Kbl OMOTEXHOJIOTHSUIBIK
TYCIHIKT1 KaJIBIITaCTHIPY.

Kbickama ma3myHnbl: TypakTsl JamyFa HIOFBIPIAHIBIPBIIFAH OMOTEXHOJOTHSIIBIK OaFbITKA
HI0JTy ’Kacay. BHOTEXHOIOTUSHBIH OHAIPICTIK XKOHE SKOJIOTHSUIBIK KOCBIMIIIACHI: OHIIPICTIH TYPaKThI
Jamybl. OHIIPICTIK OMOTEXHONOTHUSJIBIK XKYHENep JKarJailbIHbIH epeKIIeNiKTepl jKoHEe OHAIPICTIK
canayap OoWbiHIIa Oackapy. ©Ounemueri >koHe Kazakcranjgarbl WHAYCTPUSIIAHABIPY MEH
Kap>KbUIAHJIBIPY MOCENeNEepiH Taljay *oHE OJlapAbl MEPCHEKTHUBTI OMO(HAHO)TEXHOIOTUsIapAbI



€HTi3y apKbUIbl IIENly >Koinaapbl. Typakra Jamyfa HIOFBIpJIaHFaH OMOTEXHOJOTHSUIBIK ©HAIPICTIH
UHTyCTPHSUTAaHIBIPY MEH KapKbIIaHIBIPY CasicaThlH KaJIBIITACTHIPY.

KyrineTin HoTHIKe1€p: MarucTpanT oChl KypCThl assKTaFaH COH, HOTHIKEIII KYMBIC ICTEHTIH
OHMIPICTIK ~ OHMOTEXHOJOTHSJIBIK  KYPBUIBIMIBI  KaJBIITACTHIDYFa  OaFbITTAIFAaH  JKOHE
OMOTEXHOJOTHSIIBIK OHIMIEP/IiH 6CIMIH KaMTaMachl3 €TETiH TEXHOJOTHSIIBIK ic-IIapajap KelIeHIH
Oiyl Kepek. BMOTEeXHONIOTUSHBI TaMBITy MEH KapKbUIAHIBIPYAbI Oinyi THiC. BMOTEXHOIOTHSIBIK
TayapJap/sl OHIIpy, TYTHIHY MEH KbI3MET KOPCETYiH OHIPICTIK MPUHLIUNTEPIH MEHIepyl KepeK.

IMocTpexkBU3UTTEPi: MarucTpaHTTHIH FHUIBIMU-3EPTTEY JKYMBICHI.

BpT 5307 buoenaipictik TexHosiorusiap, 3 Kpeaur

IIpepexBu3uTTepi: BHOTEXHOTOTHSHBIH Ka3ipri 3aMaHFbI JJIICTEPI.

OkpITy MakcaTbl: OHIIPICTIK cayanap OONBbIHIIA OMOOHIPICTIK TEXHOJIOTHUSIAP TYpPaibl
JKAJIITBI TYCIHIKTI KQJIBIIITACTHIPY.

Kpickama wma3mMyHbl: OKOHOMHMKAHBI 9p TypJli  cajachlHIaFrbl  OMOOHIIPICTIK
TEXHOJIOTUSUIAp. OHMIIPICTIK  OMOTEXHOJOTHNAFbl INWKi3aT. BHOOHMIPICTIK TEXHOJOTHIIAPIBI
IaMbITy OarbIThl. WHIyCTpUsiAarbl OHOTEXHONOTHSUIBIK OHAIpIC. OHIIPICTIK OMOTEXHOIOTHSIIBIK
JKYHenep JKaralbIHBIH CpPEKIIeTIKTepl JKOHE JKOHOMHKA calanapbl OoifbiHIIA Oackapy.
BHOTEXHONOTUSIIBIK OHIIPICTIH WHAYCTPHUSIIBI CasCaThlH KAJIBIITACTHIPY. Y CHIHBII OTBIPFaH
OMOTEXHOJIOTHSUIBIK TIPOIIECCTEP MEH OHIMJEpre Tajam KOK. BHOTEXHOJOTHSIIBIK Tayapiiapabl
OHJIIPY, TYTHIHY MEH KbI3MET KOPCETYIIH OHIIPICTIK MPUHIIUNITEPI.

Kyrinerin naTmkesep: Maructpant ocbl KypcThl ©TKEH COH, HOTHXKEN JKYMBIC iCTEUTIH
OHJIPICTIK ~ OMOTEXHOJIOTHUSJIBIK ~ KYPBUIBIMIBI ~ KaJBIITACTBHIpYFa  OaFbITTAIFAH  JKOHE
OMOTEXHOJIOTHSIIBIK OHIMIEP/IiH 6CIMIH KaMTaMachl3 €TETiH TEXHOJOTUSIIBIK ic-TIapajap KelIeHiH
Olnyl kepek. BUOTEeXHONOTUSIHBI TaMBITY MEH Kap KbUIaHIBIPYIbl OiTyl THiC. BHOTEXHOIOTHSIIBIK
Tayapiap/sl OHIIpY, TYTHIHY MEH KbI3MET KOPCETY/AIH OHIIPICTIK MPUHIUNTEPIH MEHIePYl KEpeK.

IMocTpexkBU3UTTEPi: MaruCTpaHTTHIH FHUIBIMU-3EPTTEY KYMBICHI.

IBS 5307.1 Ouapicrik cananap 00iibIHIIA OMOTEXHOIOTHS, 3 KpPeaUT

IIpepexBu3uTTEpi: BHOTEXHOIOTHSAHBIH Ka3ipri 3aMaHFbI JJIICTEPI.

OKpITY MaKcaThl: BHOTEXHOMOTHSHBI OHAPICTIK caiaiap OOMBIHIIA MEHTEpY.

Kbickama masmyHbl: MbIc, anTbliH, ypaH, T.0. CUpEK Ke3€ACETIH MeTanjap/bl TaOuru
KOJIMEH >KOHE TEXHOTeHAl TypAe INMKi3aT KyHiHae anyablH OuoTexHosorusichl. JKacansl
JTOMICYIIITEPAIH, 3TUJICH, IPOMNUIIEH, OYTHIIEH, KOMIPCYTEKTEp, OPraHUKAJIBIK CUITUIEP/IH, TEPIIEH,
deHon, akpuiat, noauMep, GpepMeHT, KyKa OpPraHUKaJIbIK CHHTE3, MOJIMCaXapuiTep *KOHE KHIM
OHEPKOCIOIHIH IMUKI3aThIHBIH OUOTEXHOJOTUSCH. ChnupT, Mal KbIIIKBUIBIHBIH —adu(aTHKAIBIK
KOMIpCYTEKTep, METAHOJI, 3TaHOJ, OHOras >kxoHe OMO CyTeKTepAiH OuoTexHosoruschl. KaydykThiH,
OETOHBIK, LIEMEHTT] TUIICTI PTIHUIEPIHIH, MOTOP MalIapbIHbIH, Kapa *KOHE TYCTI MeTalap/bIH
wieMzenyl YIIiH Maillay/IblH TeXHUKaJIbIK CUIAaTTaMachIHbIH JKaKcapybl. TeXHUKaIbIK aKybI3/IbIH,
JUNUATIH ~ OMOTEXHOJIOTUACHI,  MyHail, Ta3, Kemip, JkacaHAbl  (OTOCHHTE3  alyAbIH
O6unoTexHoJIOrHUsACkL. Tepi eHey TEXHOJIOTHSCH, KMIM IIMKI3aThIH ©HAIpY (KaHa camaibl MaTa) XYH,
Kara3, oOM-Jajnan, HWic Ccy eHiMiaepl, OumonuMepiep aiy, >KacaHIbl Tepli MXKoHE KYH T.O.
HaHoOMOTEeXHONMOTUSAHBIH ~ HETi3iHAe OnoceHcop, Ououunrtep, TUpOpUATI OHOHAHOTpYyOanap,
OroTpaH3UCTOpIIap, OMOHAHOOTKIZTIILITEP OHAIPY.

Kyrinerin HoTHiKenep: Maructpant ocbl KypcTbl OITIpreH coH OHOTEXHOJIOTHSIIBIK
mporecTepai OacKapyAblH HETI3rl oMicTepl MEH OOBEKTICIH, cama XKYWeCiH KYKaTTaHIbIPYIbIH
o/licTepi MEH KaJllbl YCTaHBIMIAPbIH, alfaH OUTIMIH ©H/IpICKe eHri3y, OMOTEeXHOJOTHSIIBIK OHIIpPIC
KaFTalbIHA FRUIBIMH-TEXHUKAJIBIK KY)KaTTapAbl paciMaey, OMOTEXHOIOTHSIIBIK OHIMII FHUTBIMU-
TEXHUKAJBIK KYXaTTapMeH pPAciMIEyaAl, HaKTbl ©HIM OHJIpiCiHIe cama XyHeciHe OaiaHBICThI
Tajaay >kacayibl, HAKThl ©HIM OHIIpYyJE camaa >KYHheciHe OailIaHBICThI Tayjiay Kacay JaFbIChI
60Ty THIC.

IMocTpexkBu3uTTEPi: MarucTpaHTThIH FHUIBIMU-3€PTTEY KYMBICHI.



IBt 5306 UHkeHepHJIIK OHOTEXHOJIOTHS, 3 KPeIuT

IIpepexBu3uTTEPi: BHOTEXHOIOTHSHBIH Ka3ipri 3aMaHFbI JJIICTEPI.

OKpITY MakcaTbl: BHOTEXHOJOTHSIBIK OHEPKOCINTIK OHJIPICTE IIBIFAPBUIBII JKAaTKAH
MIPOLIECTEP/Il, )KYHE XKOHE anmapTTap bl FEUIBIMFA HET13/IETeH HHKEHEPIIIK dICTIEH TYCIHAIPY.

Kbickama Ma3MyHbI: BHOTEXHOJIOTHUSIIBIK TPIECTEPiH TCOPHSUIBIK HETI3Nepi, OJap/IbIH
eceOiHIH oficTepl. BHOTEXHONOTHSUIBIK MpoIecTep MeEH JKyheHi wmonenzaey. Kemikrep MeH
anmaparTap/blH KYpPacThUIYbl. BHOTEXHOJIOTUSIIBIK KYHE KOHE OHJIPICTIK K0Oallay/IbIH IKAJITbI
NPUHIUNTEPl. OMIpJlI KaMTaMachl3 €Ty >KOOAChIHBIH HeEri3i. BHOTEXHOJOTHUSIIBIK JKYHe >KOHE
MEXaHHU3M/Ii, OMOTEXHOJIOTHSUIBIK OHIIPIC OPBIHAAPBIH XKo0aay.

KyTrinerin HoTmkesep: Maructpant ockl KypcThl OITIpreH COH OMOTEXHOJIOTHSUIBIK JKYHe
MEH OH/IPICTI yko0anayIbIH KaJlbl IPUHHUNTEPiH Olnyi Thic; KesikTep MEeH THITIK anmapartapsl
KypacTbipa Ou1y Kepek; BUOTEeXHONOTHsITBIK OHIIPICTI JKOCHapiay, OHTalIaHIbIPY JKOHE MOJIENIeY
ozicTepiH 61Tyl Kepek.

IocTpexBu3uTTEPi: MarrcTpaHTTHIH FHUIBIMU-3EPTTEY HKYMBICHI.

BrT 5306.1 BuopekoHCTPYKIIHOHABIK TEXHOJI0T S, 3 KPeaUT

IIpepexkBu3uTTEPi: BHOTEXHOIOTHSHBIH Ka3ipri 3aMaHFbI JJIICTEPI.

OkpITy MakcaTbl: Maructpantrapia op TYpJi  eHIIpic  cajachlHAa  TYpIi
OMOPEKOHCTPYKIIMOH/IBIK TEXHOJIOTHSIIAPIbI KOJIJJAHY apKbUIBITEOPHSIIBIK O11IM MEH MPaKTUKAIBIK
JaFbUIAPbIH KAJIBIITACTHIPY.

Kpickama Ma3myHsbl: AHTpriereHIiK skoxyie. Typmi eHzipic camacel OOWBIHINA KOPIIAFaH
OpTaHbIH JlacTaHy OuoTpaHchopManusachl. AHTpONereHal OY3blIFaH 3KOKYHEHIONOTECTiIey KoHE
OMOMHMKANMs >Kacay. YJaHy J>KOHE OSKOJOTHSUIBIK KaJbIMTaHAbIpy. Typni eHuipic caiachlHIa
OMOPEKOHCTPYKTOPIIBIK TEXHOJOTHIIAPbl JKacay JKOHE €Hrizy: DHepreTuka, Tay KeH eHJIpici,
MYHall eHJIipici, METAJLTYpTrHsl, MalllMHA Kacay, KYpbUIbIC cajacbiHna. Kopmaran opTaHbl Kopray
YIIiH OMOpereHepaoHAbIK TEXHOJIOTUsIap. A3poOThl kKoHE aHa’POOTHl aFblH CyJaap/bl Ta3apTy
OnoTexHoNOTHACH.. TaOWFuM acTaHFaH CyJlapAsl Ta3apTyOMOTEXHOJOTHSCHL. Ko cymapblHBIH
KyHeciH OMOKaIbIHA KeNTIpy. BoorusbIK TazapTy jkoHe ayara TapajifaH Mici 3UsTHJIbI 3aTTap IbIH
UCIH k010. OpraHuKajgbIK KaJJABIKTapbl OMOTEXHOJOUSUIBIK KailTa eHjaey. MyHal j>koHe MyHal
OHIM/JIEpIHEH IKOXKYHeH1 OnoTtazapry. Taburu emec KalJbIKTapibl KaiTa eHIeyOHOTEeXHOIOUSCH.
JlacTanran TonbeIpakTeibuopeMenanysIIay.

Kyrinerin HoTHKesIep: Maructpant ockl KypcThl OITIpreH COH TacTalfaH KaJJbIKTapabl
KaliTa TMaijgara acblpa ajJaThlH JKOHE OHJAIpICTe KOJAAHBUIFAH Cy MEH KalJbIKTapAbl
3aJIaJIChI3IaHABIPYIBIH  OMOTEXHOJIOTHSUIBIK O/IiCTepiH Oulyl THic. Aya *oHe cy OacceiiHi kKoHe
neaocdepanbl Ta3apTy YIIIH HHXKEHEpIIK OMOTEXHOJIOTHS OMICTEepiH KOJJAaHyAbl Ollyl Kepek.
TexHoreH 11 Oy3blIFaH KOXKYHEH1 KaJllblHa KENTIPYAiH OM0OTa3apTy o/liCTEpiH 01Tyl KepekK.

IMocTpexkBU3UTTEPi: MarucTpaHTTHIH FHUIBIMU-3EPTTEY KYMBICHI.
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ITAMATKA MATUCTPAHTAM, IOKTOPAHTAM U HAYYHOMY PYKOBOJUTEJIIO

Bce yueOHble aucnuiuinHbl crenuainbHOoCcTH naensates no mukinam (B, TIJ1), momysm,
BHYTPU KOTOPBIX OHU Pa3JIESIOTCS Ha 00s3aTelbHbIE U 3JIEKTUBHBIE (IO BHIOOPY) AMCLUILIHHBL.
[lepeuenp 00s3aTeNbHBIX [UIS M3YYCHHS NUCIMIUIMH NPUBOJUTCS B THIIOBOM YYE€OHOM IUIaHE
cnenuanbHoct (TYILn). IlepeyeHs 3ME€KTUBHBIX TUCHUILUIMH JUISL KQXKJIOTO Kypca CIENUalbHOCTH
NpeACTaBiIsieTcss B Kartajore  9iekTuBHbIX  jgucuumiind  (KOJ[), Kkotopwiii  siBisiercs
CUCTEeMAaTHU3UPOBAHHBIM aHHOTHUPOBAHHBIM NIEPEYHEM JIMCHUIUIMH 110 BbIOOpY criennaibHocTu. KO/
JOJDKEH  JaBaTh  oOecrieyuBaTh OOYYAIONMIMMCS  BO3MOXKHOCTH — albTEPHATUBHOIO  BbIOOpa
9JIEKTUBHBIX Y4EOHBIX JUCIHUILINH.

Ha ocnoBannun TVYIIn u K3/ dopmupyercs muaumBuayanbhblii ydeOHbN 1wian (MYII)
oOyyaromerocs Ha yueOHbI To/1. [loMoIs MarucTpanTaM M TOKTOpaHTaM npu coctabieHnn UYII
OKa3bIBACT HAYYHBIH PYKOBOAWTENh, HA3HAUYCHHBIN BhIMycKatomieil kadenpoii. MUYII omnpenensier
UHAMBUAYAIbHYI0  00pa30BaTeNbHYI0 TPAEKTOPUIO KaXAOro OO0ydaromierocs B — paMKax
cnenuanbHocTd. B UVII BrimtodaroTes IUCHUIUIMHBL 0043aTEIbHOTO KOMIIOHEHTA, BU/IbI yueOHOU
JEeSTeNIbHOCTH (MIPaKTHUKH, HCCIeAoBaTelIbCcKas padoTa, KOMIUIEKCHBIM SK3aMeH, OGOpMIICHHE U
3amura aquccepranuu) u3 TYIn u snextuBHbie qucuuanael u3 K91,

Bb160p 37€KTUBHOTO KOMIIOHEHTa MPOMCXOAUT COTJIACHO MPEIOKEHHOMY BBIMYCKArOIIen
Kadeapoii MePEevHIO AMEKTUBHBIX AUCIHUILINH JUI KaXKI0TO Kypca.

[Tpu BBIOOpE PTEKTUBHBIX AUCHUILTAH HEOOXOAUMO YUUTHIBATH CIIEAYIOIIEeE:

1. B onHoM cemecTpe oOywaromuiicss HaydHOW M MeNaroru4eckoi MarucTpaTyphl OJKEH
0CcBOUTH 14 KkpeauToB (00s13aTENbHBIX U IEKTUBHBIX), 00y4YaroUuiicss npopuisHOM MarucTpaTypsl
U JOKTOpaHTypbl — 18 KpeauTos, 0e3 ydera JOMOIHUTENbHBIX BUJIOB 00yueHus ([BO), kotopbie
SBIISIOTCS 00SI3aTEILHBIMU JIJIS] HU3yUEHUSI.

[Ipu BBIOOpE ydecTb, YTO BJIEKTHUBHBIE TUCLUUIUIMHBI OObEIUHEHBI B KypChl 1O BBIOOpY C
COOTBETCTBYIOIIUM HOMepoM. M3 Kakaoil Tpynmbl JUCHUILUIMH MOXHO BBIOPaTh TOJIBKO OIHY
AIIEKTUBHYIO YUE€OHYIO TUCIUIUINHY.

2. OOmiee KOJIMYECTBO KPEIUTOB 3a BECh IMEPHOJ OOYy4YeHHUS HE JOJDKHO IPEBBIIIATh
ykazanHoe B TYIn ciennanbHOCTH KOJIUYECTBa.

3. DnekTUBHbIE TUCHUIUIMHBI OOBEIUHEHBI B KypChbl IO BBIOOPY C COOTBETCTBYIOIIMM
HOoMepoM. M3 kaxmoll rpynmsl IUCHUIUIMH MOKHO BbIOpaTh TOJIBKO OIHY 3JEKTUBHYIO Y4eOHYIO
JUCLUIIIIUHY.



Akazemuyeckasi crerenb: Mazucmp mexHuuecKkux HayK

2 Kypc¢
Ne Haszsanue moyiist ko Kon HaumenoBanue Koimn-Bo Ceme
TUCIUIUTA | JAWCIMILIA JUCITUTUTAHBI KPEAUTOB | CTp
HBI HBI
1 Monynb I1J12.2.3.1 | BKT 5304 | BrokoHCTpYKTOpCKHE 3 1
AKCIIEPUMEHTAIbHOU TEXHOJIOTHH
OMOTEXHOJIOTHH
1.1 Monyns I1J12.2.3.2 BNI BruonanorexHomorus 3 1
9KCIIEPUMEHTAIbHOU 5304.1 B IIPOMBIIIJIEHHOCTH
OMOTEXHOJIOTHH
2 Mopynb I12.2.4.1 SNKB CoBpeMeHHbIE 3 1
AKCIICPUMEHTAIBHON 5305 HaIpaBJICHUS
OMOTEXHOJIOTHH KOCMUYECKOU
OMOTEXHOJIOTHH
2.1 Mopynb I1J12.2.4.2 MMKB Maremarudeckue 3 1
AKCIICPUMEHTAIbHON 5305.1 MOJENIN KUHETUKHU
OMOTEXHOJIOTHH OHOTPOIIECCOB
3 Monynb I1]12.2.5.1 | KPB 5308 | KacrepHslii moaxo/n 2 1
OMOTTPOMBIIIIIICHHBIX B OMOTCXHOJIOTUN
TEXHOJIOTHI
3.1 Mopynb I112.2.5.2 BUUR buorexnonorus B 2 1
OHOTIPOMBIIIIICHHBIX 5308.1 YCIIOBUAX
TEXHOJIOTHI YCTOMYUBOTO
pa3BUTHUS
4 Mopynb I172.2.6.1 | BpT 5307 | buonpousBoacTBeHH 3 1
OMOTTPOMBIIIIIICHHBIX bIC TEXHOJIOTUHU
TEXHOJIOTUI
4.1 Monynb I112.2.6.2 IBS [IpompbIneHHast 3 1
OMOTTPOMBIIIIIICHHBIX 5307.1 OMOTEXHOJIOTHSI 110
TEXHOJIOTHI OTpaciIsIM
5 Monyne I12.2.7.1 | 1Bt5306 WNuxenepHas 3 1
OMOMPOMBIIILIIEHHBIX OMOTEXHOJIOTHS
TEXHOJIOTUI
5.1 Monynb 172272 BrT buopexoHCcTpyKIIMOH 3 1
OMONPOMBIIIIIEHHBIX 5306.1 HbIE TEXHOJIOTUHI
TEXHOJIOTHUI
BKT 5304 BMOKOHCTPYKTOPCKHE TEXHOJIOITHH, 3 KpeAUuTa
IIpepexBu3utbi: CoBpeMeHHBIE METO/IbI B OMOTEXHOJIOTHH.
Heap u3ydenusi: GopMHpOBaHUE Y MArUCTPAHTOB TEOPETUUYCCKUX 3HAHWU TIO0 BOIPOCAM,
packpbiBaoliue HMH(POPMALIMOHHOE COJAEp)KaHWE TEHOB W TEHOMOB M TPUHIUIB  UX

GYHKIIMOHUPOBAHUS IS pa3pabOTKH OMOKOHCTPYKTOPCKUMHU TEXHOJIOTHUSIMH HOBBIX T€HETHUECKHUX
¥ OMOJIOTHYECKUX TPOTPaAMM H CHUCTEM.

Kparkoe colepKaHue: [Ipenmer, 3a/1a4H, «MHCTPYMEHTBI» U METOJbI
OMOKOHCTPYKTOPCKHUX TeXHONOTHH. OOBEKThI OMOKOHCTPYKTOPCKUX TEXHOJOTHH. ['€HbI U TEeHOMBL:
npuHIMIBL QyHKIHOHUpOBaHUS. OCHOBBI M METOJbl HMHXKEHEPHOH HH3UMOJIOTUU. BekTopHbIe
CHCTEMBl OMOKOHCTPYKTOPCKUX TEXHOJIOTUH. BHOKOHCTPYKTOPCKME TEXHOJOTMM NOJIY4YEeHUS U
kioHupoBaHusi pekomOuHanTHOro JIHK. BrokoHCTpyKTOpCKHE TEXHOJOTUHM WH)KCHEpPUSI OCNKOB.
[MpuHIMOBl ¥ MeToAbl OMOKOHCTPYKLMOHHBIX TEXHOJOTUH TeHOTHNOB. [IpombinuieHHOE



MPOM3BOJICTBO T€HETUYECKH CKOHCTPYMPOBAHHBIX OMOJIOTMYECKH aKTHBHBIX BemiecTB. KoHTpoib
UCCIIEIOBaHUH B 00JIaCTM ~ OMOKOHCTPYKTOPCKMX ~ TEXHOJOTMH M IaTEHTOBEIEHUE
OMOKOHCTPYKTOPCKHUX TEXHOJIOTUH.

Osxupgaemble pe3yiabTaThl: [locne o0ydeHHs NaHHOrO Kypca MarucTpaHT JOJDKEH: 3HATh
OMOKOHCTPYKTOPCKHE TEXHOJOTMH, HAlpaBJICHHbIE Ha MOJy4deHHe uyxkepojnHoro rexa (u/[HK),
Bektopuoro JIHK (BIHK) um pexomOunantHoro JIHK (p/IHK) c mnpumeHeHueM MeTom0B
WH)KEHEPHOW SH3MMOJIOTUH; YMETh NPUMEHSTHb OOIIMPHBIA HaOOp METOIOB MHKPOCKOMHMYECKON
TE€XHUKU B LIEISIX KOHCTPYKLMH KU3HEHHO Ba)KHBIX MOJIEKYJI In VItro W MX peaju3anus in vivo Ha
YpOBHE METa0OJIMYECKOTO MPOJYKTA; BIAaJETh HABBIKAMH OMOKOHCTPYKLIIMOHHBIX TEXHOJOTHH IO
UCMOJIb30BAaHUIO  NPUPOJHBIX  TEHETHMYECKHMX  PEecypcoB  JJIi  IOJIydeHHs  MeTaOOoJUTOB
OMOTEXHOJIOIMYECKON IPUPOIBI.

ITocTpexkBu3uThl: HayuHo-uccienoBaTensckas paboTa MarucTpaHTa.

BNI 5304.1 buoHaHOTEXHOJIOTHSI B MIPOMBILIVIEHHOCTH, 3 KpeAuTa

IpepexBu3utbi: CoBpeMEHHBIE METO/IbI B ONOTEXHOJIOTHH.

Hear wu3yyenus: QopMupoBaHHMEe Yy MarkuCTpaHTOB TEOPETHUYECKUX 3HAHUN 10
OMOHAaHOTEXHOJIOTUSM B PA3JIMYHBIX OTPACIAX MPOMBIIIJICHHOCTH.

Kparkoe  comepxkanme:  Ilpenmer,  3amaud,  «MHCTPYMEHTBI» M METOJbI
OMOHaHOTEXHOJIOTUH. OOBbeKTbI OMOHAaHOTEXHOJIOTUH. Teopernueckue ACIIEKTBI
O6uonaHoTexHojoruid. HaHnomarepuansl u OMOHaHOMAaTepHalibl U MX NPUMEHEHUE B Pa3JIMYHbBIX
OoTpacisiX MPOMBINIUIEHHOCTH. JlMarHocThka OHMOHAHOCTPYKTYp ¥ OHMOHaHOMATepHaJOB.
[TpuMeHeHHe HAHOOMOTEXHOJOTMH B JOOBIBAIOIIMX OTPACiIAX MNPOMBIIIIEHHOCTU. [lpumeHeHune
HAaHOOMOTEXHOJIOTUH B MepepadaThIBAIOIINX OTPACHISAX MPOMBIIUIEHHOCTH. broHaHOTEXHOJIOTMHU B
BOCHHOM  NPOMBIIUICHHOCTH. DBHOHAHOTEXHOJIOTMM B 3alllUTe  OKpYXKAaroIled  Cpeisl.
BroHaHOTEXHOIOTHHY B MEAUIMHE U (DapMalleBTHUECKOW MPOMBIIIIICHHOCTH.

Osxugaemble pe3yiabTaThl: [locie o0ydeHHs TaHHOrO Kypca MarucTpaHT JOJDKEH: 3HATh
(u3UKO-OMOJOTMYECKHE OCHOBBI IMOJTYYEHHsS] HAaHOTCTPYKTYPHBIX OMOMATepHalioB M METOMABI X
UCCIIEJOBAHMsI; YMETb OPHEHTUPOBATHCA B TIOTOKE COBPEMEHHOM HAYYHO-TEXHHUYECKOU
uH(popMaluu B 00J1aCTH HAHOOMOTEXHOJIOTHIl; BJIaIeTh HaBbIKaMu paOoThI ¢ AIeKTpoHHBIMU [1OM,
POM Mukpockonami.

IMocTpexBu3uThl: HayuHo-uccnenoBaTenbckas paboTa MarucTpaHra.

SNKB 5305 CoBpeMeHHbIe HANIPaBJIeHUs] KOCMHUYECKOIi OMOTEXHOJIOTMH, 3 KpeauTa

IIpepexBusutbi: CoBpeMEHHbIE METO/Ibl B ONOTEXHOJIOTHH.

Heab udydenus: POpMHpPOBAHHWE 3HAHWW IO OCHOBHBIM JIOCTHMIKEHUSM, COBPEMEHHBIM
HalpaBJICHUSM Pa3BUTHUS, METOJAaM M METOAOJOTMM KOCMHMYECKOW OMOTEXHOJOIMH, H3ydeHHE
BJIMSIHUS KOCMHUYECKUX YCJIOBHMI Ha OMOJIOTMYECKUE CUCTEMBl HAa Pa3IMYHBIX YPOBHSIX pOCTa U
pa3BUTHS OMOOOBEKTOB.

Kpartkoe coaep:xanue: OOmue npoOieMbl KOCMUYECKOW OHOJIOTHH M 3KO(MU3UOJIOTHH.
WTorn M mepcHeKTHBBI Pa3BUTUS PATHMOOMOJIOIMYECKHX HcCcienoBaHui B Kocmoce. [Tpobimembl
KocMuueckor Ouosorun u Qusnonoruu. IIpoGieMbl OCBOEHUS KOCMHUYECKOTO MPOCTPaHCTBA.
Wtoru uccrnenoBaHus B 00JacTh KOcMUYecKoM Owuonoruu. [IpHHIMIBI, METOIBI U TEXHOJIOTHUS
CO3JaHMSI 3aMKHYTBHIX OHOpEreHepalMOHHbIX CHCTEM JKH3HEOOECleyeHUs] B MNUJIOTHpyeMOn
KOCMOHaBTHKE, UCKYCCTBEHHOTO pedyruyma.

O:xunaemblie pesyiabrarhl: [locie oOyueHus 1aHHOTO Kypca MarucTpaHT JOJKEH: 3HATh
o0mue npodsieMbl KOCMUYECKOH OHOJOrMU; YMETh OPraHMW30BBIBATH OMOTEXHOJOTHH B YCIOBHSIX
KOCMOCa; BJIaJIETh METO/IaMU U TEXHOJIOTHSIMH CO3/IaHUS 3aMKHYTBIX OMOpETeHEePallMOHHBIX CUCTEM
XKHU3HEOOecIeueHus B MUIOTUPYEMO KOCMOHABTHKE.

IMocTpexBu3uThl: HayuHo-uccnenoBaTenbckas pabota MarucTpaHra.

MMKB 5305.1 MaremaTu4eckue MojAeJ KHHETHKHA OMOMNPO1ecCOB, 3 KpeauTa
IIpepexBu3utbi: CoBpeMEHHBIC METO/IbI B OMOTEXHOJIOTHH.



Henap wu3ydeHusi: 1aTh OOYYAIOUIUMCS TOCPEACTBOM TEOPETHUYECKHX W IMPAKTUYCCKHUX
3aHATUH CBEJCHHUA O NPUPOJIE OCHOBHBIX B3aMMOJCHCTBHII M 3aKOHOB JBMKEHHUS MaTepuH,
JIeKANINX B OCHOBE OMOTEXHOJOTHYCCKHX SBICHHA.

Kpartkoe conep:xxanue: OCHOBBI U METOJbI MaTeMaTH4YecKOi Ouosoruu. ComocTaBlIeHHE
OMIIMPUYECKUX M TEOPETHYECKMX 4acToT. JlucrnepcuoHHbli aHanmu3. IIporHosupoBanue u
onTUMM3aIMs OWOTEXHOJIOTHUYECKUX Mpou3BOACTB. [locTpoeHne u aHaIUM3 MaTeMaTHYEeCKHX
Moneneit. MHopMalMOHHBIE TEXHOJIOTUM B OuoTexHOJOrMU. Pa3paboTka MareMaTH4ecKuX
MoJielel N0 uX KOMIBIOTEPHON peaau3alud U HUHTEPIpEeTallud TOJYYEHHBIX pe3yJIbTaToB.
Metononorusi KOMITBIOTEPHOTO MOJICIUPOBAHUS OMOTEXHOJIOTMYECKUX IIPOLIECCOB U CHUCTEM.
Kuneruka nporeccoB yruinuszanuu cyocTpara, 00pa3oBaHus MPoJIyKTOB MeTabonu3mMa 1 OMOMacchl
B KyJbTypax KJIE€TOK. HekoTopble KMHETHYECKHE 3aKOHOMEPHOCTH POCTa MHUKPOOHOH KYJIBTYPHI.
Kuneruka cOamaHcHpOBaHHOrO poOcTa. YpaBHeHHE MOHO Uil KHUHETHKU KJIETOYHOTO pOCTa.
BnusiHue »HIOreHHOrO MeTaboiiM3Ma W METa0oMu3Ma MOAJCPKAaHUS Ha KUHETUKY KJIETOYHOTO
pocra. Biusiaue temmneparypsl 1 pH cpeipl Ha KHHETUKY KIETOYHOro pocTta. KuHeTnka Ki1eTo4Horo
pocta B mepexoaHoM cocTostHuH. OCHOBHBIC (ha3bl POCTa KJIETOK B PEAKTOpaxX MEPUOIUICCKOTO
neiictBus. HecTpykTypupoBaHHBIE MOJIENIH KIETOYHOTO POCTa B MEPUOAMYECKUX Mpoleccax. Poct
(UIaMEHTO3HBIX OpraHu3MoB. CTPYKTYpHUPOBAaHHBIE MOJIEIM KHHETUKH KIETOYHOTO pPOCTa.
Komnaptmenrtanbable monenu. Metabonuueckue monenu. Kunernka o0pa3oBaHUs MPOAYKTOB
metabomm3ma. HecrpykrypupoBanusle wmomenu. CTpyKTypHUpOBaHHBIE Mojaenu. KuHeTtwnka
TEIUIOBOM THOeNN KIETOK U CIOpP.

O:xunaemblie pe3yabTarbl: [locie oOydeHHsT TaHHOTO Kypca MaruCTpPaHT JOJDKEH: 3HATh
METO/Ibl MATEMaTHYECKOTO MOJEIIMPOBAHUS OMOTEXHOJIIOTUYECKUX MPOIIECCOB, CIIOCOOBI 00pabOTKH
JIAHHBIX B KWHETUYECKOM HKCIIEPUMEHTE; YMETh CTPOUTH MOJEIN OMOTEXHOJIOTHYECKUX CHUCTEM,
BJIQJIETh HAaBBIKAMH, KOTOpBIC IO3BOJSAT KCIONb30BaTh 3aKOHBI MaTEeMaTHKU MPH H3y4YEeHUU
OMOTEXHOJIOTHYECKUX TPOIECCOB M SBJICHUW NyTeM MPUMEHEHHS METOJOB MAaTeMaTHYECKOU
OMOJIOTHH.

IocTpexBu3uThi: HayuHo-uccnenosarenbckas paboTa MarucTpaHTa.

KPB 5308 KinacrepHblii 1o1X01 B 0MOTEXHOJIOTHH, 2 KpeauTa

IIpepexBu3utbi: CoBpeMEeHHbIE METOIbI B OMOTEXHOJIOTUU

Henr wu3ydyenusi: ¢opMupoBaHue Yy oOyyarommxcs OOIIEro NPEACTaBIE€HUS O
OMOTEXHOJOTMYECKOM KJIacTepe.

Kpartkoe cogep:xxanue: ['eorpaduyeckas cermMeHTaldss MUPOBOTO PbIHKA OMOTEXHOJIOTUMN
IO OTpacisM SKOHOMHUKH. OCHOBHBIE TEHJIEHIMM Ha MHPOBOM pPBIHKE OHOTEXHOJOTHH.
NuBecTuiimun B OMOTEXHOJIOTHH. DBHOTEXHOJOTMYECKHMN KJIACTEp: OCHOBA CO3/aHHS HOBOM
BBICOKOTEXHOJIOTMYECKON OTpAaciId DSKOHOMMKH. AHAIUM3 MHPOBOTO M Ka3axCTaHCKOTO pPBIHKA
OouorexHonoruil. buoTexHonornueckne WHHOBALIMOHHBIE KJIACTEphl, OW3HEC-MHKYOaTOphl U
TexHomapKku. O630p pbIHKa OMOTEXHOJIOTHM MO OTPACsiM U IPOTHO3 MX Pa3BUTHS.

O:xunaemblie pesyiabrarhl: [locie oOyueHus 1aHHOTO Kypca MarucTpaHT JOJKEH: 3HATh
OCHOBHBIC TEHJCHIMH HAa MHPOBOB M Ka3aXCTAHCKOM pPbIHKE OMOTEXHOJIOTHH; YMETh NMPOBOIMTH
aHAJIW3 MHMPOBOTO U Ka3aXCTAHCKOTO pbIHKA OMOTEXHOJIOTWH; BIIAJIETh HABBIKAMU, KOTOpHIE
MO3BOJIST OPUEHTUPOBATHCS HAa PHIHKE OMOTEXHOJIOTHA.

IMocTpexBu3uThl: HayuHo-uccnenoBaTenbckas pabota MarucTpaHra.

BUUR 5308.1 BoTexHO/I0r4Usl B YCJIOBHAX YCTOMYHMBOIO Pa3BUTHSA, 2 KpeaAuTa

IIpepexBu3utbi: CoBpeMEHHbIE METO/Ibl B ONOTEXHOJIOTHH.

Henap u3yuyenuss: uMeTh oOIlee MpeACTaBlIeHHE O OMOTEXHOJIOIMYECKUX HaIlpaBIICHUSX,
c(OKYCHPOBAHHBIX Ha YCTOMUMBOE Pa3BUTHE.

Kparkoe cogepxxanue: O630p OMOTEXHOIOTUYECKUX HANpaBlieHUH, cHOKYCHPOBAHHBIX Ha
ycroifiunBoe pasBuTHe. [IpOMBIIUIEHHBIE W SKOJIOTWYECKHE TPHIIOKEHHS OMOTEXHOJIOTHU:
yCTOMUMBOE  pa3BUTHE  NPOMBINUIEHHOCTH. OCOOEHHOCTH  COCTOSIHMS M YIPaBJIECHHUS
INPOMBIIIJICHHBIMA ~ OMOTEXHOJIOTMYECKMMHU CHCTEMaMU W TMPOU3BOJCTBAMU IO  OTPACisiM



IPOMBIIIJICHHOCTH. AHANU3 MpoOJieMbl WHAYCTPHATU3AMK M KOMMEpPLHAIM3ALUU B MHUpPE U
KazaxcTtane W myTH WX pEHICHUS IIYyTeM BHEIPEHUs IEPCHEKTHBHBIX OMO(HAHO)TEXHOIOTHI.
dopMHUpOBaHUE UHIYCTPUATIHHON U KOMMEPYECKOH MOJIUTUKUA OMOTEXHOJIOTHUECKUX MPOU3BOJICTB,
C(OKYCHPOBAHHBIX HA YCTOMYMBOE PA3BHUTHE.

O:xupaemble pe3yibTaThl: [locie o0ydeHHs TaHHOTO Kypca MaruCTpaHT JOJDKEH: 3HATh
KOMIUIEKC ~TEXHOJIOTMYECKMX MEPONPUSATHH, HANpaBICHHBIX HAa CO3JaHHME YCIOBHH IS
3pPEeKTUBHOTO (DYHKIIMOHUPOBAHUS TPOU3BOACTBEHHBIX OMOTEXHOJIOTUYECKHX CTPYKTYp H
obecrieueHre pocTa MPOU3BOIUTEIBHOCTH OMOTEXHOJOTMYECKOH MPOIYKIUHN; YMETh Pa3BUBATh U
KOMMEPIHATU3UPOBaTh OMOTEXHOJOTHH; BIAACTh TNPUHIMIIAMH [POU3BOJACTBA, COBITA U
noTpedIeHns] OMOTEXHOIOTHYECKIMHU TOBapaMy M yCIyTraMH.

IHoctpexkBu3utsl: HayuHo-ucciaenoBaTenbekas paboTa MarucTpaHTa

BpT 5307 buonpou3BoacTBeHHbIE TEXHOJIOTMH, 3 KpeauTa

IIpepexBusutbi: CoBpeMEHHbIE METO/Ibl B ONOTEXHOJIOTUH.

Lesanb u3yyeHusi: UMETh 00IIee PEACTABICHUE O OMOPONU3BOACTBEHHBIX TEXHOJOTHIX 10
OTpacysiM MPOMBILIUIEHHOCTH.

Kparkoe conep:kanue: brorpon3BoiCcTBEHHBIE IPOMBIIIIJICHHBIE TEXHOJIOIMH B Pa3INYHbIX
oTpacisix HKOHOMHMKH. Chlppe B IpOMBIIUIEHHONW OuorexHosoruu. HampaBieHus pa3BUTHSA
OHMOIPON3BOJICTBEHHBIX TEXHOJOTUI. BHOTEXHOIOrMYECKOEe MPOMBIIIJIEHHOE IIPOU3BOJACTBO B
uHayctpud. OCOOEHHOCTH COCTOSIHMSI M YNPABJICHUS NPOMBIIUIEHHBIMH OHMOTEXHOJOTHYECKUMU
CUCTEMAMM U IPOU3BOJCTBAMHU IIO OTPACISIM 3KOHOMUKU. POpMUpOBaHUE HUHAYCTpUATBHOU
HOJUTUKH OMOTEXHOIOIMYECKHX IIPOU3BOJICTB. TpeboBanus, peabsBIIsieMble
OMOTEXHOJIOIMYECKUM IpolieccaM U npoAykTaM. [IpuHuunbel mpon3BoACTBa, cObITa U NOTPEOIECHUS
OMOTEXHOJIOIrMYECKUMH TOBAPAMHU U YCIIyTaMu

Osxupaemble pe3yabrarhl: [locne 00ydeHHs TaHHOrO Kypca MarucTpaHT AOJDKEH: 3HATh
KOMILIEKC TEXHOJIOTMUECKUX MEpOIpPUATUI, HaIpaBlICHHbIX HA CO3JlaHUE YCIOBUHM s
3¢(}eKTUBHOTO (YHKIIMOHUPOBAHUS MPOU3BOJCTBEHHBIX OHOTEXHOJIOTMUECKUX CTPYKTYp U
o0ecrieyeHne pocra MPOU3BOAUTENBHOCTH OMOTEXHOJIOTHYECKON MPOAYKIMH; YMETh pa3BUBaTh U
KOMMEPLMATU3UPOBATh OMOTEXHOJOTMM;, BIAAETh MPUHIMIIAMU MPOU3BOJCTBA, COBITA U
notpebieHuss OMOTEXHOJIOTHYECKUMHU TOBApaMH U YCIyraMH.

IMocTpexkBu3uThl: HayuHo-uccienoBaTensckas paboTa MarucTpaHTa.

IBS 5307.1 IlpomblinieHHasi 6MOTEXHOJIOTHSA 110 OTPAc/asiM, 3 KpeaAnuTa

IIpepexBusutbi: CoBpeMEHHbIE METO/Ibl B ONOTEXHOJIOTHH.

Heab n3yuennsi: M3yuynts OMOTEXHOJIOTUN TPOMBIIUIEHHBIX TPOU3BOJICTB IO OTPACIISIM.

Kparkoe coxep:kanme: BHOTEXHOIOrMS M3BIEYEHUS MEIH, 30JI0TA, ypaHa, PEOKUX U
paccestHHBIX METAJUIOB U JIp. U3 MPUPOIHBIX U TEXHOT'€HHBIX BUJIOB ChIpbsi. BUOTEXHOIOTHS CUHTE3a
UCKYCCTBEHHBIX TPHUIPaAB, ATUJICHA, TMPOINWIEHA, OyTHJIEHa, OKUCIECHHBIX YIJIEBOAOPO/IOB,
OpraHMYECKUX KHUCIOT, TepreHa, (eHoa, akpuiaTa, MoJIMuMepoB, (PepMEHTOB, MPOJAYKTOB TOHKOI'O
OpraHMYECKOTO CHHTE3a, IOJINCAXAapUIOB M ChIPbS I TEKCTWIBHOM MPOMBIIUIEHHOCTH.
buotexHonorust cnupTa, XUPHBIX KHUCIOT, alu(aTUYECKUX YIIE€BOJAOPOJOB, METaHOJA, 3TaHOII,
O6uoraz u OHMOBOJIOpOJA. YIydllleHHME TEXHHYECKUX XapaKTEPUCTHK: Kaydyka, OETOHHBIX,
LIEMEHTHBIX TMIICOBBIX PAaCTBOPOB, MOTOPHBIX TOILJIMB, aHTUKOPPO3UIHBIX MPHUCATOK, CMA30K IS
npokaTa U€pHBIX W IBETHBIX METAUIOB. BHOTEXHOJOrMS TEXHHYECKOro Oenka, JMIUI0B;
UHTEHCUQUKaAus A00bMM HePTH, ra3a, YIis, HUCKYCCTBEHHbIH (oTocuHTE3. TexXHONIOoruu
nepepadOTKU KO, MPOU3BOJCTBA TEKCTHIBHOTO ChIpbs (TKaHW C HOBBIMH MJIM YIYYIICHHBIMU
CBOMCTBaMH),  IEPCTH, Oymaru, mapPIOMEPHO-KOCMETHUECKUX  M3JEIHi,  TOJydCHHE
OMONOJIMMEPOB, HCKYCCTBEHHBIX KOXXM M IIEpCTH W T. J.; TPOU3BOJACTBO HA OCHOBE
HAaHOOMOTEXHOJIOTHI OMOCEHCOPOB, OMOYMWIIOB, THOPHAHBIX OMOHAHOTPYOOK, OMOTPAH3MCTOPOB,
OMOHAHOMPOBOIHUKOB.

Osxupgaemble pe3yabTaThl: [locie o0ydeHHs HaHHOrO Kypca MarucTpaHT JOJKEH: 3HATh
OCHOBHBIE O0BEKTBI U METO/IbI YIIPaBICHHsI OMOTEXHOJIOTUYECKUM MPOIIECCOM, OOIIUE PUHIIMITBL U



METOJbl JOKYMEHTHPOBAHUSl CUCTEMBI KadyeCcTBa, OCHOBBI BHEAPEHUS HAyuyHbIX 3HAaHUM B
IPOM3BOJICTBO, OCHOBBI O(OPMJIEHHS HAyYHO-TEXHMYECKOW JOKYMEHTAallMM B  YCIIOBHSX
OMOTEXHOJIOTMYECKOTO MTPOU3BOICTBA; YMETh O(POPMIIATh HAYYHO-TEXHUYECKYIO TOKYMEHTAIIUIO Ha
IPOM3BOJICTBO OMOTEXHOJIOTMYECKOIO MPOJYKTa, IMPOBOAMUTH AaHAIM3 CHUCTEMBl KadyecTBa Ha
KOHKPETHOM IIPOM3BO/ICTBE; BJIAJIETh HABBIKAMU BEJICHUS aHAJIN3a CUCTEM KAaueCTBAa HA KOHKPETHOM
IIPOU3BOJICTBE.

IHocTpexBu3uthl: HayuHo-uccnenoBaTenbekas pabota MarucTpaHTa.

IBt 5306 Un:keHepHasi OMOTEXHOJIOTHSI, 3 KpeauTa

IIpepexBusutbi: CoBpeMEHHbIE METO/Ibl B ONOTEXHOIOTUH.

Hear wu3yuenusi: HaydHo-o00CHOBaHHOE  pPa3bACHEHHE WH)XEHEPHBIM  METOJaM,
UCMONb3yeMbIX IpU  pa3paboTKe IMPOLIECCOB, aMNaparoB M  CUCTEM  IPOMBIIIIEHHBIX
OMOTEXHOJIOIMYECKUX POU3BOJCTB.

Kpartkoe cogep:xanme: TeopeTndyeckue OCHOBBI MPOLIECCOB OMOTEXHOJOIMM, METOABI MX
pacuera. MojenupoBaHue OMOTEXHOJIOTMYECKUX HPOLECCOB U CUCTEM. KOHCTpYKUIMH THIOBBIX
anmapatroB ¥ MamuH. OOIIMe NPUHLIMIIBEI HPOEKTHUPOBAHUS OHOTEXHOJOTMYECKMX CHCTEM U
npou3BoacTB. OCHOBBI NIPOGKTHPOBAHUS CUCTeM Jku3HeoOecneueHus. [IpoexTmpoBanue
OMOTEXHOJOTMUECKUX CHCTEM u MEXaHU3MOB, IIPOMBIIIICHHBIX IpeaIpUATHHA
OMOTEXHOJIOTMYECKUX MPOU3BOJICTB.

Osxupgaemble pe3yiabTarThl: [locie o0ydeHHs aHHOIO Kypca MarucTpaHT JOJDKEH: 3HATh
o0Immye MTPUHIUIBl TPOCKTHPOBAHUS OHOTEXHOJOTMYECKHMX CHUCTEM U MPOU3BOJCTB; YMETh
KOHCTPYUPOBATh TUIIOBBIE aNapaThl U MAIIKMHBL; BJIaIE€Th METOJaMH IUIAHUPOBAHMSL, ONITUMU3ALMN
¥ MOJETMPOBAHUS OMOTEXHOJIOTMYECKIX TPOU3BO/ICTB.

IMocTpexBu3uThI: HayuHo-uccienoBaTensckas paboTa MarucTpaHTa.

BrT 5306.1 BnopekOHCTPYKIMOHHBIE TEXHOJIOTHUH, 3 KpeauTa

IIpepexBu3utbl: CoBpeMeHHBIE METO/IbI B OMOTEXHOJOTUH.

Iesab u3ydenusi: popMHUpPOBAHUE Y MArCTPAHTOB TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
HABBIKOB 110 TPUMEHEHHMIO pa3IMYHbIX OMOPEKOHCTPYKLHMOHHBIX TEXHOJOTMM B Pa3IMYHBIX
OTpacJIAX IPOMBIIIEHHOCTH.

Kparkoe copep:kanme: AHTpoIoreHHasi skocuctema. buorpancopmarus 3arps3HeHuil B
OKpPYKAIOIIYI0 Cpey IO OTpacisM IPOMBIIUIEHHOCTH. buoTecTupoBaHMe W OMOMHIMKAIMS
AQHTPOINIOTEHHO HAPYIIEHHBIX HKOCHUCTEM. TOKCHUKOJIOIMYECKOE M SKOJIOIMYECKOe HOPMHUPOBAHUE.
Pa3zpaboTka u BHeIpeHHE OHMOPEKOHCTPYKTOPCKMX TEXHOJOIMH M TPOU3BOACTB B PA3IHUYHBIX
OTpacisix TMPOMBIIUICHHOCTH: B OJHEPreTHYECKOW, TOpPHOM0OBIBaroIIel, HedTem100bIBaIOIICH,
METAJUIypruM, MAIlMHO- W HpUOOPOCTPOCHHMH, B  CTPOUTEIbHOH  IPOMBIIIJIEHHOCTH.
buoperenepalinoHHbIe TEXHOJOTUU B 3allIUTE OKpY’Karolled cpeabl. buorexHosorus a’3poOHON U
aHa’pOOHON OYMCTKU CTOYHBIX BOJ. BHMOTEXHOJOTHS OYMCTKU 3arpsi3HEHHBIX MPUPOIHBIX BOI.
buoBoccraHoBieHHEe  03epHBIX  JKOcHCTeM. buonoruueckas ouMcTka M J1€30J0paius
ra30BO3YIIHBIX BBIOpPOCOB. buoTexHoiOrHs mepepaboTKM OpraHMYecKHMX OTXO0A0B. bruoodncrka
sKOCcHCTEM OT He(pTH U HedTenpoayKToB. broTexHomorus nepepadoTki HEOPraHUYECKUX OTXOIOB.
bruopemenunaius 3arps3HEHHBIX [10YB.

O:xunaemble pesyiabrarhl: [locie o0yueHus 1aHHOTO Kypca MarucTpaHT JOJKEH: 3HATh
METOAbl OMOTEXHOJIOTHH, HCHOJIb3yeMble JUIs 0O€3BPEKUBAHMS YTHIIM3ALUU COPOCOB, CTOKOB U
OTXO/IOB TIO OTpacisM MPOMBIIIJIEHHOCTH; YMETh HCHOJb30BaTh METOAbl HMH)KEHEPHOU
OMOTEXHOJIOTHHU JUIsI OYMCTKH BO3IYIIHOTO M BOJHOTO OacceiiHa u megocepsl; BIaleTh METOAaMU
OMO0YNCTKH U OMOBOCCTAHOBJICHHSI TEXHOTEHHO HAPYIIEHHBIX SKOCUCTEM.

IocTpexkBu3uThI: HayuHo-uccnenoBaTensckas paboTa MarucTpaHTa.
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REMINDER FOR UNDERGRADUATES, DOCTORAL STUDENTS AND THE
ACADEMIC HEAD

All disciplines are divided by specialty cycles (DB, DD), modules, within which they are
divided into compulsory and elective (optional) subjects. The list of mandatory subjects for study is
typically a specialty curriculum (model curriculum). List of elective courses for each specialty
course is presented in the catalog of elective disciplines, which is systematized annotated list of
subjects for choosing a specialty. QED is to give students the opportunity to provide an alternative
choice of elective disciplines.

Based tuplyu QED formed individual educational plan (IC) student for the academic year.
Help undergraduates and doctoral students in the preparation of IC provides scientific supervisor
appointed by the issuing department. IC defines individual educational trajectory of each student
within the specialty. The IC includes a mandatory component disciplines, learning activities
(practice, research, comprehensive exam, registration and defense of the thesis) of tuples and
elective subjects from QED.

The choice of elective component occurs according to the proposed issuing of the
Department list of elective subjects for each course.

When choosing elective courses, consider the following:

1. In one semester of student research and teaching graduate should master 14 credits
(compulsory and elective) Student profile master and doctoral - 18 credits, excluding additional
types of training (IC), which are required for the study.

If you choose to take into account that the elective subjects are combined in elective courses
with the corresponding number. Only one elective academic disciplines can be selected from each
group of disciplines.

2. The total number of credits for the entire period of study must not exceed the amount in
tuplyu specialty.

3. Elective subjects are combined in elective courses with the corresponding number. Only
one elective academic disciplines can be selected from each group of disciplines.



Academic degree: Master of engineering science

2th course
Ne | The name of the | The discipline | Code of the Name of the Number | Seme
module of cycle discipline discipline of credits | ster
1 Module in PD 2.2.3.1 BKT 5304 Technology of 3 1
experimental bioconstructor
biotechnology
1.1 Module in PD 2.2.3.2 BNI 5304.1 Industry of 3 1
experimental bionanotechnology
biotechnology
2 Module in PD 2.24.1 SNKB 5305 | Modern directions of 3 1
experimental space biotechnology
biotechnology
2.1 Module in PD 2.24.2 MMKB Mathematical 3 1
experimental 5305.1 models of the
biotechnology Kinetics of
bioprocesses
3 Module bio PD 2.25.1 KPB 5308 | The cluster approach 2 1
industrial to biotechnology
technologies
3.1 Module bio PD 2.25.2 BUUR Biotechnology in the 2 1
industrial 5308.1 context of
technologies sustainable
development
4 Module bio PD 2.2.6.1 BpT 5307 Bioproduction 3 1
industrial technologies
technologies
4.1 Module bio PD 2.2.6.2 IBS 5307.1 Industrial 3 1
industrial biotechnology
technologies industry
5 Module bio PD2.2.7.1 IBt 5306 Biotechnology 3 1
industrial engineering
technologies
5.1 Module bio PD 2.2.7.2 BrT 5306.1 Bioreconstruction 3 1
industrial technology

technologies

programs and systems.

BKT 5304 Technology of bioconstructor, 3 credits
Prerequisites: Modern methods in biotechnology.

The purpose of the study: The graduate students in the theoretical knowledge on the
questions related to the information content of genes and genomes and the principles of their
functioning for the development of new technologies bioconstruction genetic and biological

Summary: The subject, objectives, tools and methods biokonstruktor technologies. Objects
biokonstruktor technologies. Genes and genomes: principles of operation. Fundamentals and
engineering methods Enzymology. Vector system biokonstruktor technologies. Biokonstruktor the
technology of obtaining and cloning of recombinant DNA. Biokonstruktor technology engineering
proteins. Principles and methods bioconstruction technology genotypes. Industrial production of
genetically engineered biologically active substances. Control of research in the field biokonstruktor
technologies and patenting biokonstruktor technologies.




Expected results: After studying this course, the student must: know biokonstruktor
technology, aimed at obtaining the foreign gene (cDNC), vector DNA (WDNC) and recombinant
DNA (rDNA) with the use of methods of engineering Enzymology; be able to apply an extensive
set of methods microscopic techniques in order to design vital molecules in vitro and their
implementation in vivo on the level of a metabolic product; to own skills bioconstruction of
technologies for the utilization of natural genetic resources to obtain metabolites of biotechnological
nature.

Postrequisites: The research work of a student.

BNI 5304.1 Industry of bionanotechnology, 3 credits

Prerequisites: Modern methods in biotechnology.

The purpose of the study: the formation of the students' theoretical knowledge on
bionanotechnologies in various industries.

Summary: The subject, tasks, "tools" and methods bionanotechnologies. Objects
bionanotechnologies. Theoretical aspects bionanotechnologies. Nanomaterials and bionanomaterials
and their application in various industries. Diagnosis and bionanostruktur bionanomaterials.
Applications of nanobiotechnology in the extractive industries. Applications of nanobiotechnology
in the process industries. Bionanotechnologies in the military industry. Bionanotechnologies in
protecting the environment. Bionanotechnologies medical and pharmaceutical industries.

Expected results: After studying this course, the student should: know the physical and
biological fundamentals of bionanostructures biomaterials and methods of their study; be able to
navigate in the flow of current scientific and technical information in the field of
nanobiotechnology; be skilled in working with electronic TEM, SEM microscopes.

Postrequisites: The research work of a student.

SNKB 5305 Modern directions of space biotechnology, 3 credits

Prerequisites: Modern methods in biotechnology.

The purpose of the study: the generation of knowledge on the main achievements of
modern trends, methods and methodology of space biotechnology, the study of the effect of space
conditions on biological systems at different levels of growth and development of biological
objects.

Summary: General Problems of space biology and ecophysiology. Results and prospects of
radiobiological research in space. Problems of space biology and physiology. Problems of space
exploration. The results of the research in the field of space biology. Principles, methods and
technology to create closed bioregeneration life support systems in manned spaceflight, artificial
refugium.

Expected results: After studying this course, the student should: know the common
problems of space biology; be able to organize biotechnology in space; own methods and
technologies to create closed bioregeneration life support systems in manned space flight.

Postrequisites: The research work of a student.

MMKB 5305.1 Mathematical models of the kinetics of bioprocesses, 3 credits

Prerequisites: Modern methods in biotechnology.

The purpose of the study: to give the students through theoretical and practical sessions
basic information about the nature of the interactions of matter and the laws of motion, the
underlying biotech events.

Summary: Fundamentals and Methods of Mathematical Biology. Comparison of empirical
and theoretical frequencies. Analysis of variance. Prediction and optimization of biotechnological
production. Design and analysis of mathematical models. Information technologies in
biotechnology. Development of mathematical models to their computer implementation and
interpretation of the results. The methodology of computer modeling of biotechnological processes
and systems. Kinetics of substrate utilization processes, the formation of biomass and metabolic



products in cultured cells. Some kinetic patterns of growth of microbial cultures. Kinetics of
balanced growth. Equation Monod kinetics of cell growth. Effect of endogenous metabolism and
maintain metabolism on the kinetics of cell growth. Effect of temperature and pH on cell growth
kinetics. The kinetics of cell growth in the transition state. The main phase of cell growth in batch
reactors. Unstructured model cell growth in batch processes. The growth of filamentous organisms.
Structured model the kinetics of cell growth. Compartmentalise model. Metabolic models. Kinetics
of metabolic products. Unstructured model. Structured models. Kinetics of thermal destruction of
the cells and spores.

Expected results: After studying this course, the student should: know the methods of
mathematical modeling of biotechnological processes, data processes in the kinetic experiment; be
able to construct a model of biotechnological systems; possess skills that will use the laws of
mathematics in the study of biotechnological processes and phenomena through the use of methods
of mathematical biology.

Postrequisites: The research work of a student.

KPB 5308 The cluster approach to biotechnology, 2 credits

Prerequisites: Modern methods in biotechnology

The purpose of the study: The formation of students' overall view of the biotechnology
cluster.

Summary: Geographic segmentation of the world market by industries biotechnology.
Major trends in the global biotechnology market. Investments in biotechnology. Biotechnology
Cluster: A Framework to create a new high-tech industries. An analysis of global and Kazakhstani
biotechnology market. Biotechnological innovation clusters, business incubators and technology
parks. Biotechnology Market Overview by industry and the forecast of their development.

Expected results: After studying this course, the student should: know the main trends on
world and Kazakhstan market of biotechnology; be able to analyze global and domestic
biotechnology market; to possess the skills that will allow you to focus on the biotechnology
market.

Postrequisites: The research work of a student.

BUUR 5308.1 Biotechnology in the context of sustainable development, 2 credits

Prerequisites: Modern methods in biotechnology.

The purpose of the study: To have a basic understanding of biotech areas, focusing on
sustainable development.

Summary: Review of biotech trends, focused on sustainable development. Industrial and
environmental biotechnology applications: sustainable development of the industry. Features of the
status and control of industrial systems and biotechnology industries by industries. Analysis of the
problem of industrialization and commercialization of the world and Kazakhstan and solutions
through the introduction of advanced bio (nano) technology. Formation of industrial and
commercial policy biotech industries, focused on sustainable development.

Expected results: After studying this course, the student should: know the complex
technological measures aimed at creating conditions for the effective functioning of the structures
of production of biotech and software productivity growth of biotechnology products; be able to
develop and commercialize biotechnology; own principles of production, distribution and
consumption of biotech products and services.

Postrequisites: The research work of a student

BpT 5307 Bioproduction technologies, 3 credits
Prerequisites: Modern methods in biotechnology.
The purpose of the study: To have a general idea of bioproduction technologies by
industries.
Summary: Industrial biotechnology industry in various industries. Raw materials in



industrial biotechnology. Development Trends industrial biotechnology industry. Biotechnology,
industrial production in the industry. Features of the status and control of industrial systems and
biotechnology industries by industries. Formation of industrial policy biotech industries.
Requirements of biotechnological processes and products. Principles of production, distribution and
consumption of biotech products and services.

Expected results: After studying this course, the student should: know the complex
technological measures aimed at creating conditions for the effective functioning of the structures
of production of biotech and software productivity growth of biotechnology products; be able to
develop and commercialize biotechnology; own principles of production, distribution and
consumption of biotech products and services.

Postrequisites: The research work of a student.

IBS 5307.1 Industrial biotechnology industry, 3 credits

Prerequisites: Modern methods in biotechnology.

The purpose of the study: To study the biotechnology industrial production by industry.

Summary: Biotechnology for recovering copper, gold, uranium, rare and trace metals, etc.
from natural and man-made raw materials.. Biotechnology synthesis artificial flavorings, ethylene,
propylene, butylene, oxygenated hydrocarbons, organic acids, phenol, acrylate polymers, enzymes,
fine chemicals, and polysaccharides raw materials for the textile industry. Biotechnology alcohol,
fatty acids, aliphatic hydrocarbons, methanol, ethanol, biogas and biohydrogen. Improving
Performance: rubber, concrete, cement plaster solutions, motor fuels, anti-corrosion additives,
lubricants for rolling ferrous and non-ferrous metals. Biotechnology technical protein, lipids;
intensification of oil, gas, coal, artificial photosynthesis. Technologies of processing of leather,
textile raw materials (fabrics with new or improved properties), wool, paper, perfume and beauty
products, obtaining biopolymers, artificial skin and coat, and so on; production based on
nanobiotechnology biosensors, biochips, hybrid bionanotech, bitransitive, bionanophotonics.

Expected results: After studying this course, the student should: know the basic objects and
methods of control of biotechnological processes, the general principles and methods of quality
management system documentation, the basis of the implementation of scientific knowledge in the
production and processing bases of scientific and technical documentation in terms of
biotechnological production; to be able to make out the scientific and technical documentation for
the production of biotechnological products, to analyze the quality of the system in a particular
industry; be skilled in conducting analysis of the quality systems in the manufacture of concrete.

Postrequisites: The research work of a student.

IBt 5306 Biotechnology engineering, 3 credits

Prerequisites: Modern methods in biotechnology.

The purpose of the study: Scientific and reasonable explanation of the engineering
techniques used in the development of processes, devices and systems for industrial biotechnology
industries.

Summary: Theoretical bases of biotechnology processes, methods of their calculation.
Modelling of biotechnology processes and systems. Construction of standard devices and machines.
General principles for the design and production of biotechnological systems. Basics of designing
life support systems. Design of biotechnological systems and mechanisms for the biotechnological
production of industrial enterprises.

Expected results: After studying this course, the student should: know the general
principles for the design and production of biotechnological systems; be able to design standard cell
phones and cars; own planning methods, simulation and optimization of biotechnological
production.

Postrequisites: The research work of a student.



BrT 5306.1 Bioreconstruction technology, 3 credits

Prerequisites: Modern methods in biotechnology.

The purpose of the study: the formation of students' theoretical knowledge and practical
skills in the use of various bioreconstruction technology in various industries.

Summary: Anthropogenic ecosystem. The biotransformation of contaminants into the
environment by industry. Bioassay and bioindication anthropogenically disturbed ecosystems.
Toxicological and ecological regulation. Development and implementation of bioreconstruction
technology and production in various industries: energy, mining, petroleum, metallurgy, mechanical
engineering and instrument making, in the construction industry. Bioreconstruction technology in
environmental protection. Biotechnology aerobic and anaerobic wastewater treatment.
Biotechnology purification of contaminated natural waters. Bioremediation of lake ecosystems.
Biological treatment and deodorization gas emissions. Biotechnology of processing organic waste.
Ecosystem Bioremediation of oil and oil products. Biotechnology recycling inorganic waste.
Bioremediation of contaminated soils.

Expected results: After studying this course, the student should: know the techniques of
biotechnology are used to neutralize waste dumps, sewage and waste by industries; be able to use
the methods of engineering biotechnology for clean air and water and pedosphere; own methods of
bioremediation Bioremediation and technogenic disturbed ecosystems.

Postrequisites: The research work of a student.



