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I93IPJIEYLIIJIEP/ PASPABOTUYUKHN// DEVELOPERS:

[Manyma H.B. — kaybiMaacTeipsuiFran mpodeccop (AOIEHT), aybll MapyallbUIbIK FHUTBIMIAPBIHBIH
KaHJIUJAThI,

AwmangpikoBa A. b. — «Kazak tymmaps» KIIC backapma TeparachblHbIH M.a., aybll IIApyalIbUIbIK
FBUIBIMIAPBIHBIH KaHAuaaTel, Kazakcran ¥ITHIK KapaTbUIBICTaHY FhUIBIMAAPBI aKaJAeMHSICHIHBIH
KOPPECTIOHIEHT-MYIIIECH;

KysakoB A.Jl. — «6B05102-buotexnonorusi» bb 2 kypc cryaeHTi

[Manyma H.B. — accounnpoBanHblii mpodeccop (I0LEHT), KaHAUIAT CETbCKOX03SIICTBEHHBIX HAYK;
AmangpikoBa A.b. — wu.o. Ilpencemarens IlpaBnenus TOO «Kaszak tyimapsl», KaHAWIAT
CEJIbCKOXO3SIICTBEHHBIX HayK, 4jieH-koppecrnoHaeHT Kazaxcranckoit HanumonaneHOU akagemMuu
€CTECTBEHHBIX HAYyK;

KysakoB A.Jl. — ctynent 2 kypca OIl «6B05102- buorexHonorus»

Papusha N.V. — Associate Professor (Associate Professor), PhD in Agricultural Sciences
Amandykova A.B. — acting Chairman of the Board of «Kazakh Tulpari» LLP, Candidate of
Agricultural Sciences, Corresponding member of the Kazakhstan National Academy of Natural
Sciences;

Kuvakov A. D.— 2rd year student of the educational program «6B05102- Biotechnology»

YCBIHBLJIAblI/ PEKOMEHJIOBAHO/ RECOMMENDED:

ABBIK-TYJIIK KayIICI3/Iri *KoHe OMOTeXHOJIOTUsl Kadeapacsl OTHIPHICHIHAA KapacThpbuiabl, 2025 k.
21.05. Ne 5 xarrama

PaccmoTpena Ha 3acemaHuu  Kadeapbl MPOJAOBOJIBCTBEHHON O€30MACHOCTH M OMOTEXHOJIOTHH,
npotokoi Ne 5 ot 21.05.2025 1.

Considered at the meeting of the department of food safety and biotechnology, protocol Ne. 5 dated
21.05.2025 .

Oky omicTeMelnik KeHeCiHIH memmiMiMeH YChIHbIIBL, 2025 k. 28.05 Ne 3 xarTama
PexomennoBaHa penieHueM Y4eOHO-METOAUYEeCKOro coBeTa, mporokos Ne 3 ot 28.05.2025 r.
Recommended by the decision of the Educational and Methodological Council, Protocol No. 3
dated 28.05.2025 y.

Frimeimu keHeciHiH menriMiMeH YehIHbUIIBL, 2025 . 28.05 Ne 6 xaTtTama
PexoMeHi0BaHa pemieHneM YueHoro cosera, nporokon Ne 6 or 28.05. 2025 r.
Recommended by the decision of the Academic Council,Protocol No. 6 dated 28.05. 2025 y.

Keueci Ky:kaTTap Herizinae skacaiaabl:

- XKorappr Oimim  OepyaiH MeMJIEKETTIK JKalmblFa MIHAETTI craHAapThel, Ka3zakcran

PecniyOnukacbinbiH FrutbiM KoHE KOFaphl OU1iM MUHUCTpiHIH 2022 xbputrbl 20 uriigeneri Ne 2

OyiipbirpiMeH OekitiireH (22.04.2025 x. e3repicTep MEH TOJIBIKTBIPYJIaPMEH);

- ONEYMETTIK OpINTECTIK MEeH oJeyMEeTTIK JKOHEe eHOEK KaThlHACTapblH peTTey >KOHIHIEr]
pecIyOIMKANBIK YII KaKThl KOMHCCUSHBIH 2016 >xbutFbl 16 HaypbI3garbl OCKITINTeH YITTHIK
OUTIKTUIIK 1eHOepi;

- "AmbiTKb! eHaipici” KC "Arameken" Kazakcran Pecriy0Onmkacel ¥aTTeiK Kocinkepriep manaracsl

Bbackapma TeparachiHbIH opbiHOAcapbIHBIH 26.12.2019 x.Ne 263 Oyiipbireiaa Ne44 kockiMIna
- "banplKk mapyalbUIbIFel XkoHE Oanblk eHimaepiHiH eHaipici” KC "Atameken" Kazakcran

PecniyOnukacel ¥ntTeik Kocinkepnep nanatacsl backapma TeparachlHBIH MIHJIETIH aTKapyLIbIHBIH

28.07.2023 k. Ne 122 OyiipbirbiHa Ne 2 KochIMIIIa



-Kazakcran PecryOnmkachiHIarbl JKaHa MaMaHJIIBIKTap MEH KY3BIPETTepIiH ATiacel - Aybll
[IapyalIblIBIFEI

Pa3paGorana Ha OCHOBAHMH CJIeYIOIIUX JOKYMEHTOB:
- l'ocynapcTBeHHbI 00111€00513aTeNbHBIN CTaHAAPT BBICIIET0 00pa30BaHUsl, YTBEPXKACH MPUKA30M
MuHHCTpa HayKu U Bbiciiero oopazoBanus Pecyonuku Kazaxcran ot 20 utonst 2022 romga Ne 2 (¢
W3MEHEHUSAMH U JonojHeHusMu oT 22.04.2025 1.);
- HamumonanbHas pamka KBanu(uUKanui, yTBep)KIeHHas MpoTokoioM or 16 mapra 2016 roma
PecriyOnukaHCKON TpeXCTOPOHHEH KOMHCCHEW MO COLUAIbHOMY MAapTHEPCTBY U PETYIUPOBAHHIO
COLIMAJIbHBIX U TPYJOBBIX OTHOILICHUH,
- [IC «IlpousBoacTBo npoxokei» mnpunoxkenue Ne 44 k npukazy 3amecturens [lpencenarens
IIpaBnenns HauuonansHOM manatsl npeanpuHumareneil Pecryonuku Kaszaxcran «AtamekeH» OT
26.12.2019 r Ne263
- JIC «PpiOOBOJCTBO M IpPOW3BOJCTBO PHIOHON NPOAYKIMH» MpuilokeHne Ne 2 K mpukasy
ucnonusomero  obssanHoctu  llpencemarenss  I[lpaBnenus — HamuonanpHOW — manaTsl
npennpuanMareneii Peciyonuku Kazaxcran «Arameken ot 28.07.2023 r. No 122
- Atnac HOBbIX ipodeccuit u kommnereHui B Pecyonuke Kazaxcran — Cenbckoe X03s1CTBO

Developed on the basis of the following documents:
- The State mandatory standard of Higher Education, approved by the Order of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (with
amendments and additions dated 22.04.2025);
- National qualifications framework approved by the protocol of March 16, 2016 by the Republican
tripartite commission on social partnership and regulation of social and labor relations;
- PS "Yeast production™ appendix No. 44 to the order of the Deputy Chairman of the Board of the
National Chamber of Entrepreneurs of the Republic of Kazakhstan "Atameken" dated 26.12.2019 y.
No. 263
- PS "Fish farming and production of fish products” Appendix No. 2 to the order of the Acting
Chairman of the Board of the National Chamber of Entrepreneurs of the Republic of Kazakhstan
"Atameken" dated 28.07.2023 y. No. 122
- Atlas of new professions and competencies in the Republic of Kazakhstan - Agricultural industry

KEJICUIAI/ COTJIACOBAHO:

Menrepyiuici "CXOC -3apeunoe" XKIIC athit. s

TYKBIM/Ibl MaJ1 LIAPYallbUTbIFbI 3epTxaHaék,l aybL1

LIapyalblIbIFb] FBUIBIMAPBIHBIH KaHAMAATSY/ 3aBenyionas

nabopatopuei MIeMeHHOro XMBOTHOBQACTBa TOO «CXOC- 3apeq}ioe»

KaHAMAAT celbCKOX03sicTBeHHbIX HayK {;Head of the Laboratory

of Livestock Breeding LLP «CXOC-3apeutoe»,

Candidate of Agricultural Sciences ﬁmE.A. babuw/ E.A. babuy/ E.A. Babich
«.(.,{ » 05 2025 r.  (Mepi/meyath, KOJIbI/TOANKCEH)

© Axmet balTypChIHYJIBI aTBIHIAFbI
Kocranaii eHipiiKk yHUBEpCUTETI



Binim Oepy 0araap/iaMacbIHbIH NACTIOPTHI
ITacnopTt o0pa3oBaTebHOI IPOrpaMMBbI
Passport of the educational program

BBB koabl xoHe aTaybl/
Koa v nazBanue OI1
EP code and name

6B05102 - Buorexuomorus / 6B05102 - buorexHomnorus /
6B05102 - Biotechnology

Bijsim Oepy cajiachbIHBIH KOAbI
JKIHe KikTeyi /

Ko u kinaccupuxanus
obJacTu odpa3oBanus/

Code and classification

the field of education

6B05 — JKapaTbeuibicTaHy FBUIBIMIIAPHI, MAaTEMaTHKa JKOHE
craructuka / 6B05 - EcTtecTBeHHBIC HAyKH, MaTeMaTUKa U
cratuctuka / 6B05 - Natural sciences, mathematics and
statistics

Hasipiay 0arbIThIHBIH KOJbI MEH
KiKkTeyi/

Ko u kiaccugukanus
HANpPaBJeHNsI MOAT0TOBKH/
Code and classification

areas of training/

6B051 - buonorusnelk sxoHe cabakrac FeutbiMaap / 6B051
-buonoruueckue u cmexueie Hayku / 6B051 -Biological
and related sciences

Binim Gepy 0arnapaamasnapsi
ToOBbI /I'pynna odpa3oBaTeibHBIX
nporpamm / Group of educational
programs

B050 - buonorusnelk sxoHe cabakrac FeutbiMaap / BO5O0 -
buonornueckue u cmexxusie Hayku / B050 - Biological and
related sciences

Bigim BB Typi/ Bux OIl/ EP type

Konpmansicrarel/[eiicTByromas/Acting;

BBEXCXK OoMBIHIIIA JeHreiii/
Yposenb mo MCKO/ ISCED level

BBXCII /MCKO/ ISCED 6

YBII Goiibinma qeHreiii/Y poBeHb
mo HPK/ NQF level

YBIII /HPK/ NQF 6

CBIII GoiipiHIIA AeHreii/
Yposens o OPK/ ORK level

CBI /OPK// ORK 6 (6.1)

bbb aiipbikina epexmenikrepi/ XKOK / HeT/

OTtianyuTebHbIC 0COOCHHOCTH

OIl / EP distinctive features

Myreaekriri 6ap anampaap ywiH | Myregekriri 6ap OuriM  amymbulapaelH - OutiM - Gepy
Bb xone EBK icke acwIpy | mporeciH KaMTamachl3 €Ty VIIIH  YHHUBEPCHUTETTIH

apTrapsi /

Ycaosus peanusauuu OII pus
JIMI ¢ MHBAJIMAHOCTHIO 1 OOII /
Conditions for the implementation
of EP for students with disabilities
and special educational needs

aKaJeMUsUIBIK cascaThlHA colikec MoHAepAiH ( OapibIK
MOAYJBIEPIH), TPAKTUKAIAPABIH JKOHE KOPBITHIH/BI
aTTecTaTTay paciMIEepiHiH TOPTiOI TOIBIK CaKTala/bl.

"MyrenexTiri 6ap OLIIM anylIbUIapAblH MOHJI UIepyiHIH
apHaiipl maptrapbl" OoibIHIIA MYreaeKTiri 6ap amampaap
yuiH >xoHe EBB Oeitimpey bBb apnanran  kocwiMIna
OeJliMiH €HTI3y apKbUIbl OKY JXYMBIC OafjapiiamaiapbIH
(crmabycTapsl) 931piiey apKbUIbI 1ICKE aChIPBLTAIBI.

Jns o0ecrieueHus 00pa3oBaTeNHLHOIO nporecca
obyuaromuxcsi ¢ wHBaMUAHOCTRI0O M OOIl momHOCTHIO
COXpaHseTcs MOPSIOK JUCHMIUIMH (MOAyJei), IPakTUK U
NpOIeypbl HWTOTOBOM aTTECTAllMM B COOTBETCBUU C
AKazieMU4ecKod NOJUTUKON yHuBepcurtera. Jlig nuim ¢




unBanuHOCTHIO U OOII aganTanmonnas OII peanusyercs
yepe3  pa3paborky Paboumx  y4ueOHBIX  TporpamMm
(cuutabycoB) TyTeM  BKJIFOYEHHUS — JOMOJHHUTEIHHOTO
pasaciia «CHCHI/IaHBHHe YCII0BUSA OCBOCHHUA AWCHUILIMHBI
oOyyatrouMucs ¢ nHBAIUIHOCTEIO U OOID»).

To ensure the educational process of students with
disabilities and special educational needs all courses
(modules), practices and procedures of the final
certification in accordance with the Academic Policy of the
University. The adaptation of the EP is implemented for
persons with disabilities and special educational needs
through the development of working curricula (syllabuses)
by including an additional section "Special conditions for
mastering the course by students with disabilities and
special educational needs").

OKBITY HBICAHBI/
®opma odyuenus/
Form of study

Ky#nuizri/Ounoe /Full time

Oxy wmep3imi/Cpox  obyuenus/ | 4 xou1/ 4 romald years
Training period
OxpITy  TiN/SI3pIK  00yuyeHMsi/ | Ka3aK JkoHE oOpbic/Kaszaxckuih u pycckuii /| kazakh and

Language of instruction

russian

Kpenurt kesnemi/
Oonem kpeauTos/ Loan volume

AKaIeMHSIIBIK KpeanT/ AkageMudeckux Kpeautos 240/
Academic credits 240 ECTS




TYJEK MOJEJII/
MOJEJIb BBIITY CKHUKA/
GRADUATE MODEL

Binim Oepy 0arnapiaamaceinbiH MakcaThbl/ Llesab o0pa3zoBarenbHON nporpaMmmbl/
The purpose of the educational program

binim OepyaiH, FBUIBIMH 3€pTTEYJEPAIH KOHE TpPAKTUKara OAaFbITTaliFaH OKBITYIBIH ©3apa
OallyTaHpICBI HETI31HIE OCIMIIKTEpPAIH JKaHa COPTTApblH, MaJIapAblH TYKBIMIAPBIH, TaMak
OHIMJICpiH, AOPUIIK IpenapaTTapAbl, KOCMETHKAIBIK KYpalaapAbl xoHe T. 0. jkacay YIIIH Kazipri
3aMaHFbl OMOTEXHOJIOTHSUIBIK SAICTepAl NakaaHaThIH KOFaphl KociOM MaMaHaap/sl Aasipiaay

HOI[I‘OTOBKa BHCOKOHpO(bGCCI/IOHaHLHBIX CIICIUaJImCTOB, HCIIOJIB3YIOIIUX COBpPCMCHHBIC
OHMOTEXHOJIOTHYECKHUE METOABI JIA CO3JaHHsa HOBBIX COPTOB paCTeHHﬁ, nmopoa JXWUBOTHBIX,
MNPOAYKTOB IHUTaHUA, JICKAPCTBCHHBIX IIPCIIApAaTOB, KOCMCTHYCCKUX CPCACTB U Ap., Ha OCHOBC
B3aMMOCBA3U O6paSOBaHI/IH, HaYYHbIX I/ICCJ'IG,Z[OBaHI/Iﬁ 1 MMPAKTUKO-OPUCHTHUPOBAHHOI'O O6y‘leHI/I${

Training of highly professional specialists, who uses the modern biotechnological methods to
create new varieties of plants, animal breeds, food, medicines, cosmetics, etc., based on the
relationship of education, research and practice-oriented training

Bepinerin gopexe/llpucyxknaemas crenenb/ Awarded degree

«6B05102 buotexnonorus» OuriM Oepy Oarmapiiamachl OOMBIHINA JKapATHUIBICTAHY OaKaJaBphl

bakanaBp ecrecTBo3HaHus 1o obpaszoBarenbHOl porpamme «6B05102 buotexHomorus»

Bachelor of Science in the educational programme «6B05102 Biotechnology»

Maman Jaya3siMaapbinbiH Tizoeci/ Ilepeuens noszknocreii mo OIN/ List of positions on OP

buoTtexHosor; eHIIpiCTIK WHXKEHEPJIEP, OHBIH 1IIiHAE OHIMIEP OOMBIHINA; TEXHUK-MHKPOOHOJIOT,
TaMaK OHJIPICIHIH MHXEHEP-TEXHOJIOTHI, cala YXOHIHJEeTI HHKEHEP-TEXHOJIOT, OHOJIOT-3epTTeyIIi,
ouodapmakonor, OMOXUMHK, TeHIIK WHXKEHEp, KOJUIEK OKBITYIIBICH, FHUIBIMU KBI3METKEp, Tipi
KYHeNepaiH coyJseTinici, OHOMHXKEHEp, 3aTTap MEH Npenaparrap Au3aiHep (apar-ausaitHep),
OaJIbIK pecypcTapblH JKoHE 0acka Jia Cy KaHyapiapblH KalTa OHICY TEXHOJOTHSICHI CallaChIHIaFbl
MamaH (MH)KEHEP-TEXHOJIOT), 0ac TeXHOJIOT (OHIeY OHEPKACiOi), OMOTEXHOJIOT-aKBACHCTEMAIAP,IbIH
MHKPOOHOJIOTbl, HHHOBAIUSJIBIK OHONpenapaTTap IblH TEXHOJIOTBI.

buorexHosor; NpoOW3BOJCTBEHHBIE WHXKEHEPHI, B T.4. MO TMPOAYKIUH; TEXHHUK-MHKPOOHOJIOT;
WHXEHEepP-TEeXHOJIOT THIIEBOTO MPOM3BOJACTBA,  WHXEHEP-TEXHOJOI MO KadyecTBy, OMOIOT-
uccienoBarenp,  Ouodapmakosor, OWOXMMHK, T€HETHK, TE€HHBIM WHXEHep, NperoaaBareib
KOJIJIe/Ka, HAYYHBIH COTPYIHUK, apXUTEKTOP JKUBBIX CUCTEM, OMOMH)KEHED, AU3aifHEp BEIECTB U
npenaparoB  (apar-au3aiiHep), TJaBHBIM TexHoJor (oOpabarpiBaroIiasi MPOMBIIUIEHHOCTS),
CHEIHAIUCT B 00JIACTH TEXHOJOTUU MepepadOTKH PHIOHBIX PECYPCOB U JIPYTUX BOJHBIX KUBOTHBIX
(MHXKEHEepP-TEXHOJIOT), OMOTEXHOJOT-MUKPOOHOJIOT  aKBaCHUCTEM, TEXHOJIOT WHHOBAIIMOHHBIX
OuonpenapaTos.

Biotechnologist; production engineers, including product engineers; microbiologist technician; food
processing engineer, quality engineer, research biologist, biopharmacologist, biochemist, geneticist,
genetic engineer, college lecturer, researcher, architect of living systems, bioengineer, designer of
substances and drugs (drag designer), chief technologist (manufacturing industry), specialist in the
field of technology for processing fish resources and other aquatic animals (process engineer),
biotechnologist-microbiologist of aquasystems, technologist of innovative biological products.

Kaciou kbi3met 00bekTiiepi/ O0beKTHI MPOo(hecCHOHAILHOI 1eATeJIbHOCTH/
Objects of professional activity

BHUOTEXHONOTUSIIBIK, OWOJIOTUSIIBIK, MEIUWIUHANBIK, aybUl LIapyallbUIbIFbl OeWiHJeri FbUIbIMH-
36pTT€Y HHCTUTYTTapbl MEH JKOFapbl OKYy OpBIHIApbl; TaMaK »JKoHE KahTa OHIEY,
MUKpPOOUONIOTUSIIBIK,  (hapMalleBTUKAIbIK ~ OHEPKACIT ~ OHJIIPICTIK  KACIMOPBIHAApbl  MEH
3epTXaHajiapbl; SKOJIOTHSUIBIK KbI3SMETTEp MEH YHbIMAAp; aybUl LIapyallbUIbIFbl ©HIMJIEpPiHIH
carmacbl MEH Kayilnci3firiH Oakpulay S>KeHIHAET1 3epTXaHanap; 3epTTey 3epTXaHalaphl, aybll
I1apYaIIbUIBIFbl KOCIMIOPBHIHAAPHI; CENEKIUSIIBIK CTaHIMsuIap; Ou1iM O6epy yHbIMIaphI

Hay‘-IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Ie HHCTUTYTBI M  BY3bI 6HOTGXHOJ’IOFI/I‘IGCKOFO, 6I/IOJ'IOFI/I"IeCKOFO,




MEAHUIIMHCKOTO,  CEINbCKOXO3SIICTBEHHOTO  MPOQWIISA; TPOU3BOACTBCHHBIE MPEANPHUSATHS U
nabopaTopuM THUIICBOM U TepepabdaThIBaONMIe, MHUKPOOMOJIOTHYECKOHN, (HapMaleBTHIECKOM
MPOMBIIIJICHHOCTEH; JKOJIOTUYECKHE CIIYy>KOBl M OpraHM3alvu; JIAOOpaTOPUH IO KOHTPOIIO 32
KayecTBOM H  OE30MacCHOCThIO  CEIBCKOXO3SIMCTBEHHOW  TPOAYKIMH,  HCCIEI0BATEIbCKUE
nabopaTtopun; CENbCKOXO3SUCTBEHHBIC MPEINPHUSITHS; CEJICKIMOHHBIE CTaHI[MU; OPTaHU3AINH
o0pa3zoBaHMs

Research institutes and universities of biotechnological, biological, medical, agricultural profile;
production enterprises and laboratories of food and processing, microbiological, pharmaceutical
industries; environmental services and organizations; laboratories for quality control and safety of
agricultural products; research laboratories; agricultural enterprises; breeding stations; educational
organizations

Kaciou Kpi3mer TypJuiepi/ Buabl npodeccnonaiabHoii gesteabHocti/ Professional activities

- OH/TIPICTIK-TEXHOJIOTHSIIBIK;

- OKCIIEPUMEHTTIK-3EPTTEY;

- CepBUCTIK-TIal1anany;

- YHUBIMJIACTBHIPYIIBLIBIK-0aCKAPYIIBLIBIK KbI3MET;
- MOHTX/IBIK-KEJITIPYIILTIK;

- €CEMNTIK-)K00aIBIK,

- Ouim Oepy;

- CEJIEKIIMSIBIK.

- IPONU3BOACTBCHHO-TCXHOJIOTHYCCKA,;

- DKCTIEPUMEHTAIbHO-UCCIIE0BATEIbCKAS;
- CEpBUCHO - IKCILTyaTallMOHHAS;

- OpraHU3aInOHHO-YITPaBICHYECKAs;

- MOHTaXHO-HaJIaJJO4YHas,;

- pac4eTHO-MPOEKTHa,

- oOpasoBaTebHas;

- CEJICKIIMOHHASI.

- production and technological;

- experimental research;

- service and operational;

- organizational and managerial support;
- installation and commissioning;

- calculation and design work,

- educational;

- breeding.

Kacion kbi3meTinin pynkuusiaapsl/ @yHkunu npogeccunoHaNbHOI 1esiTeIbHOCTH/
Functions of professional activity

- OpTYpiAl MakcaTTarbl OMOTEXHOJOTHSUIBIK ©HIMAEpAl OHJIPYMEH, *aHa OMOTEXHOJOTHSUIBIK
nporecTepi a3ipaeyMeH aifHalIbICaIbl;

- MUKPOOPTaHU3M/IED, OCIMAIKTEDP, MAIIAp CEJEKIUSACHIH JKY3€Te achIpasibl;

- OHJIPICTIK XKOHE KaiiTa eHJey cajajapblHJa *OHE SKOJIOTHAga OMOTEXHOJOTHSUIBIK OlicTep/Ii
KOJIJAaHATBI;

- OMOJIOTUAIIBIK O0OBEKTUIEPIIH KOMETriMEH JJPIIiK MpenaparTap, TaMak OHIMIEepiH Kypaibl;

- MUKpPOOMOJOTHSUIBIK CUHTE3, OMOKaTallu3, TeH/IIK MH)KEHEpHsl KOHE HAaHOOMOTEXHOJIOTHsIIAp bl
naijanaHa OTBIPBIN aJbIHFAaH OHIMIEPJAlI KOoca alFfaH[a, OHIMHIH aHa TypJepiH amy
TEXHOJIOTUSICHIH JKACAMTBI:

- OMONOTHSUIBIK HBICAHAAPBl (pepMeHTaIUsIIay YAepicTepiHe TEXHUKAIBIK KbI3MET KOPCETY >KOHE
OaKpLUIay KYPri3en;

- ocipijieTiH O0BEKTUIePIiH KypamMbl MEH (PU3HKAIBIK-XUMHSIIBIK KaCUETTEpiHIH KOpPCEeTKIITEpiH
OJIICYA1H HET13T1 KypajAapblH METPOJIOTHSUIBIK TEKCEPYAl KY3€ere achlpabl;

-FBIJIBIMU-3€PTTEY JKYMBICTAPBIHBIH HOTHXKENIEPiH OHIIPICKE SHI13yTre XKopAeMaece],




- OlimM Oepy MekeMenepiH/ie OMOIOTHSUIBIK YKOHE YKOJOTHSUIBIK TTOHAEP 1 OKBITAIBI.

- 3aHUMaeTCs TPOM3BOJCTBOM OHOTEXHOJIIOTUYECKOH MPOAYKIMH pPa3IMYHOTO Ha3HAYCHUS,
pa3paboTKOI HOBBIX OMOTEXHOJIOTHYECKHUX POIECCOB;

- OCYIIECTBIISICT CEJCKIIUI0 MUKPOOPTaHU3MOB, PACTCHUH, )KUBOTHBIX;

- IPUMEHSET OMOTEXHOJIOTHYECKUE METO/IbI B TPOMBIIIIICHHOMN | MepepabaThIBaroIieil OTpacisxX U B
9KOJIOTHH;

- CO3/1aeT JICKapCTBEHHBIEC MPEMapaThl, MUIIEBbIC MPOAYKTHI C TIOMOIIBI0 OHOJOTHUECKUX 00BEKTOB;
- CO3/aeT TEXHOJIOTHH IOJTyYEHHS] HOBBIX BUJIOB IIPOIYKIIUH, BKIIFOYAsl MPOIYKIIHIO, TOTYYCHHYIO C
MCIOJIb30BAHUEM MHKpPOOHOJOTHYECKOTO CHUHTE3a, OWoKaraiu3a, TCHHOM WHXCHEPHH U
HAaHOOMOTEXHOJIOT HIA:

- TOPOBOJUT TEXHUYECKOE OOCIy)KMBaHHE U KOHTPOJIb 3a MpolueccamMu (GepMeHTAUU
OHOJIOrMYECKNX 00BEKTOB;

- OCYIIECTBIISICT METPOJOTHYECKYIO IIPOBEPKY OCHOBHBIX CPEACTB U3MEPEHHUH T0Ka3aTesel coctaBa
U PU3UKO-XMMHUYECKHX CBOMCTB KYJIbTHBHPYEMBIX OOBEKTOB;

- COJICHCTBYET BHEAPEHHIO PE3yJIbTATOB HAYUYHO-HUCCIICAOBATEILCKUX PabOT B IPOU3BOJICTBO;

- IperoiaeT OMOJOTHYECKUE U DKOJIOTHYECKUE TUCIMILIMHBI B 00pa30BaTEIbHBIX YUPEKICHHSIX.

- engaged in the production of biotechnological products for various purposes, the development of
new biotechnological processes;

- carries out selection of microorganisms, plants, animals;

- applies biotechnological methods in the industrial and processing industries and in the
environment;

- creates medicines, food products using biological objects;

- creates technologies for the production of new types of products, including products obtained
using microbiological synthesis, biocatalysis, genetic engineering and nanobiotechnology:

- performs maintenance and control over the fermentation processes of biological objects;

- performs metrological verification of the main measuring instruments for the composition and
physical and chemical properties of cultivated objects;

- promotes the implementation of the results of research work in production;

- teaches biological and environmental disciplines in educational institutions.

AKaanbl Kabaerrepi/ Oomme kommnerenuun/ General competences

XK1 Fputbivu xoHE (UIOCO(QUSIIBIK TaHBIM ICTEPIMEH TAOUFH JKOHE QJISYMETTIK JIEMIII FHUIBIMU
YFBIHY MEH 3epjeniey/ll Kamramachl3 eTeTiH (uiiocopuss HerisiepiH OuTyMeH KaJbIITacKaH
JTYHUETAHBIMJIBIK YCTAaHBIM/IAP HET131HIe KOpIIaraH O0JIMBICTHI Oarasiaiiibr;

KK2 MugonorusisIk, TiHUA KOHE FbUIBIMM TYHHETaHBIMHBIH Ma3MYHBI MEH ©31HJIK epeKIIeKTepiH
TYCIHIIpE];

KK3 OneymerTik koHe eHJIpICTIK caaigap/a OOJIbII jKaTKaH OapIIbIK KaFJailiapra 3 6arachiH Oepe/i;
KK4 KazakcraHHbIH Tapuxd JaMYbIHBIH HETI3r Ke3EHJIEPiH, 3aHIbUIBIKTAPBIH JKOHE ©31HIIK
EpEKIIIeINITiH TepeH TYCIHY oHe FhUIBIMU TaJ[Ay HETI31H/IE a3aMaTThIK YCTAaHBIMBIH TaHBITA/IBI;

KKS KazakcraH Tapuxbl OKUFalapblHBIH ceOenTepl MEH caljapiapblH Taijay YLIH TapUxu
CHIIATTaY/IbIH S/IICTEPl MEH TOCUIIEpPIH Mai1anaHapr,

KK6 Oneymerrany, casicaTTaHy, MOJICHUETTAHY YKOHE TICUXOJIOTHSIHBIH HET13T1 OUTIMIH €CKepe OTBIPHIIL,
TYJIFaapasblK, OJEYMETTIK kKOHE KOciOM KapbIM-KaThIHACTHIH OPTYPJl callallapblHAaFbl yKaFaailmapab
Oarajaiijpr;

JKK7 NnTterpatuBTi mporecTep/iiH 3aMaHayH OHiMi pETiHe OChI FhUIBIMIAPAbIH OLTIMIH CHHTE3/ICHI1;
KK8 Hakrel FBUTBIM/IBI, COHJIAM-aK OYKUI QIeyMeTTIK-Casicl KJlacTep/il 3epTTeyAiH FbUIBIMHU JIicTepl
MEH TOCUTIEPIH KOIaHaIbl;

KK9 e3iHiH agaMrepiiiIik >koHe a3aMaTThIK YCTaHBIMBIH JTaMBITA]IbI;

JKK10 KazakcTaHnplk KOFAMHBIH KOFaMIBIK, 1CKEPIK, MOJIEHH, KYKBIKTBIK JKOHE ATHUKAIBIK
HOpMaJIapbIMEH KYMBIC 1CTEHL;

JKK11 XKexke xone kocibu O6ocekere KaOlIeTTUTINH KOPCeTe/i;

KK12 Onemae TaHbUTFaH KOFAMJIBIK-TYMAaHUTAPIIBIK FHUIBIMAAP CaJachIHIAFbI OLTIMII TpPaKTHKaaa
KOJIIaHA/IBI;




JKK13 ©nicHama MeH Taayabl TAHAAYIbI )KY3€Te achIPaIbl;

KK14 3eprrey HOTHKETEPIH KOPBITHIHIBLUIANIBI;

KK15 XKana OimiMai cUHTE3ACH I oHE OHBI TYMaHUTAPJIBIK KOFaMIBIK MaHBI3bI 0ap ©HIM TypiHIe
YCBHIHA/IBI,

KK16 TysraapanbIK, MoJICHUETapAJIbIK JKOHE OHIPICTIK (KACINTIK) KapbIM-KAaTbIHAC MIHJETTEPIH LIEITy
YIIIH Ka3akK, OpbIC KOHE IIET TUTACPIH/IE aybI3Ia XKoHe jka30allia HhICaH1a KOMMYHUKAIHSIFa TYCe/i;
JKK17 I'pammaTHKaIbIK OLTIM JKYHeci HETi31H e TULTIK YKOHE COMIeY KypalaapblH MaiaaHy Ibl Ky3ere
achIpy; KapbIM-KaThIHAC JKaFJalibIHA COMKEC aKMapaTThl TAIIAY;

KK 18 KoMmyHHKaImMsIFa KaTbICYIBUIAP/IBIH IC-OpEKETTepl MEH ic-opeKeTTepiH Oaraiaiib;

KK19 JKeke KpI3MeTiHIE aKNapaTTHIK-KOMMYHHUKALMSUTBIK TEXHOJOTHSJIAPABIH OpTYPJl TYPJICpIH:
HMHTEPHET-PECYpCTap/Ibl, aKMAPaTTHI 137Cy, CaKTay, OHJICY, KOPFay *KoHE Tapary KOHIHJETi OYIITThI )KOHE
MOOWJIB/TI CepBUCTEP/Il Tl TaJIaHA IbI;

KK20 O3in-631 1aMbITy K9HE MaHCANTHIK ©CY YIIIH eMip OOHbI Jkeke Oi1iM Oepy TPaeKTOPHACHIH KYpY,
JICHE MIBIHBIKTHIPY 9JIICTEPl MEH KypalIapbl apKbLIbI TOJBIKKAH/IBI SJIEYMETTIK KOHE KOCINTIK KbI3METTI
KaMTaMachI3 €Ty YIIIiH cajlayaTThl OMip CaIThIHA OaFIapiiaHaIbl;

JKK21 KazakcTaH TapuxblHBIH HETi3Tl  3aHIBUIBIKTApbIH, (UIOCOMUSIIBIK, OJICYMETTIK-CasICH,
AKOHOMHKAITBIK, KOHE KYKBIKTBIK OLTIM HETI3/IepiH, Ka3akK, OPbIC KOHE MIET TUIIEPIHET! aybI3Iia jKoHEe
»a30aIlia HpICaHAaFbl KOMMYHUKaIUSIIap bl Ollesti KaHe TyCIiHEel;

KK22 Urepinren Ou1iMAlI ©3repil KaTKaH I€yMETTIK-MOJCHU >KarAaiiapia TUIML QJeyMeTTeHAIpY
*KoHe OeriMiey YIIiH KOJaHa Ibl;

KK23 OneyMmerTik KyObUIbICTap/Ibl, MPOLIECTEP MEH MpodieManapabl CaHbIK JKOHE camajblK Talaay
JaFIbIIAPBIH MEHTEPE]T.

OK1 OreHuBaeT OKpYXaroOIIyl0 JICHCTBUTEIBLHOCT HAa OCHOBE MHPOBO33PEHUECKUX TO3MIINH,
cOPMHUPOBAHHBIX 3HAHHEM OCHOB (puocoduu, KOTOpbIE OOECIICUMBAIOT HAYYHOE OCMBICICHUE U
M3y4eHHe MPUPOTHOTO U COLUATBHOTO MUPa METOIaMU HAy9IHOTO M (PHIIOCO(CKOTO ITO3HAHNS,

OK2 HHrepnperupyeT cofepkaHue U cnetupuueckie 0COOeHHOCTH MUDOIOTHIECKOT0, PETUTHO3HOTO
¥ HAy9HOTO MUPOBO33PEHUS;

OK3 AprymeHTHpyer COOCTBEHHYIO OLIEHKY BCEMY MPOUCXOISIEMYy B  COIMAIbHOW H
MIPOHM3BOJICTBEHHOH cepax;

OK4 TlposiBasieT TpaXTaHCKYIO IMO3MIMI0O HAa OCHOBE ITyOOKOr0 MOHMMAaHUs M HAy4yHOIo aHaiu3a
OCHOBHBIX ATaIloOB, 3aKOHOMEPHOCTEW M CBOe0Opas3usi ICTOpHUYEcKoro pa3sutus KasaxcraHa;

OK5 Hcnonp3yer MeTofibl U MPUEMbl HCTOPUYECKOTO OMUCAHMSA Ul aHalM3a MPUYMH U CIEICTBHA
coObITuil ncropuu Kazaxcrana;

OKG6 OrenuBaeTr CUTyalMy B Pa3IMuHbIX chepax MEeKINYHOCTHOM, COLUATBHON U MpodeccCoHaTbHON
KOMMYHHKAIIUU C YYE€TOM 0a30BOT0 3HAHHSI COLIMOJIOTHH, TIOJIUTOJIOTUH, KYJIbTYPOJIOTH U TICUXOJIOTHH;
OK7 Cunte3upyer 3HaHHS JAaHHBIX HAYK KaK COBPEMEHHOTO TIPOYKTa HHTErPATUBHBIX MTPOIIECCOB;
OK8 Hcnonb3yeT HayuHble METOJbI U IMPUEMbI MCCIEJOBAHUS KOHKPETHOM HAayKH, a TAaKXKe BCEro
COIMATBHO-TIOIMTUYECKOTO KIIACTEPa;

OK9 BeripabatbiBaeT COOCTBEHHYIO HPABCTBEHHYIO M TPAXKIAHCKYIO MTO3UIIUIO;

OK10 OnepupyeT 0OIIECTBEHHBIMH, JIEIOBBIMH, KYJIbTYPHBIMH, TIPABOBBIMH M ITUYECKUMH HOPMaMU
Ka3aXCTaHCKOTO OOILECTBa;

OK11 JlemoHCTpUpPYET JUIHOCTHYIO U IPOPECCHOHATEHYIO KOHKYPEHTOCTIOCOOHOCTb;

OK12 Ilpumensier Ha NpakTUKE 3HaHHMSA B 00JIACTH OOIIECTBEHHO-TYMAaHHTapHBIX HAyK, MMEIOIIEro
MHPOBOE MIPU3HAHHE;

OK13 OcyriecTsier BBIOOP METOOJIOTUH U aHAIN3A;

OK14 O60011aeT pe3ybTaThl UCCISIOBAHNS;

OK15 Cunre3upyer HOBOE 3HaHHE U MPE3EHTOBATh €r0 B BUE TYMAaHUTAPHON OOLIECTBEHHO 3HAUMMON
[POTYKIINK;

OK16 Bcerymaer B KOMMYHMKAIMIO B YCTHOM M NMUCbMEHHOM (hopMax Ha Ka3aXxCKOM, PYCCKOM WU
WHOCTPAHHOM SI3bIKaX JUISl PEIICHHs 337249 MEKIMIHOCTHOTO, MEeKKYJIBTYPHOTO U MIPOU3BOJICTBEHHOTO
(mpodeccoHaTBHOTO) OOIICHHS;

OK17 OcymiecTBisieT HCIOJIb30BAaHUE S3BIKOBBIX U PEYEBBIX CPEJICTB HA OCHOBE CHCTEMBI




rpaMMaTUYIEeCKOTO 3HAHUS, aHATM3UPOBATH HH(POPMAIIHIO B COOTBETCTBUU C CUTYalIUEH OOIIICHNS;

OK18 OrenuBaet neiCTBUS M IOCTYIKA YYaCTHUKOB KOMMYHHKAITUH.

OK19 Vcrnonp3yer B TUYHOHN JESTEIBHOCTH Pa3UYHbIC BHIBI WHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUil: UHTEPHET-PECYpPChl, 00JIauHble U MOOMIILHBIE CEPBUCHI 110 MOUCKY, XpaHEHHI0, 00paboTKe,
3aIIUTE U PACIPOCTPAHEHUIO HHPOPMAIIHY;

OK20 BricTpanBaeT TuuHyr0 00pa30BaTe/IbHYIO TPACKTOPHIO B TCUCHUE BCEH YKM3HHU TSI CAMOPA3BUTHS
U KapbhepHOTO POCTA, OPUEHTUPOBATHCS HA 3I0POBBIA 00pa3 kKHM3HU U 0OECIICYEeHUsI TOTHOLICHHOM
COLMATIbHOW M TPO(eCCHOHAIBHON JEeSTeIbHOCTU IOCPEICTBOM METOAOB U CPEICTB (PU3MYECKOM
KYJIbTYPBL;

OK21 3naer u moHMMaeT OCHOBHbIE 3aKOHOMEpHOCTH ucTtopuu KaszaxcraHa, OCHOBBI (prmocodckux,
COLMAJILHO-TIOJIUTUYECKUX, SKOHOMHUYECKMX M TPABOBBIX 3HAHWNA, KOMMYHHUKAIMM B YCTHOM U
MUCbMEHHON (popMax Ha Ka3aXxCKOM, PyCCKOM M MHOCTPAHHOM $I3bIKAX;

OK22 [Ilpumenser oOcCBOEHHBbIC 3HaHHA Ui A(PGEeKTUBHOM couManM3alMd M ajanTalud B
M3MEHSIOUIUXCS COLIMOKYIBTYPHBIX YCIOBUSIX;

OK23 Brnanmeer HaBbIKAMU KOJWYECTBEHHOTO W KAYECTBEHHOTO aHAIM3a COIMAIBHBIX SIBJICHUH,
IIPOLIECCOB U MPOOIIEM.

GC1 Evaluate the surrounding reality on the basis of worldview positions formed by the knowledge of
the philosophy fundamentals, which provides scientific comprehension, natural and social world study
by the methods of scientific and philosophical cognition;

GC2 linterpret the content and specific features of mythological, religious and scientific worldviews;

GC 3 Argue one's own evaluation on what happens in social and industrial spheres;

GC 4 Show civic position on the basis of deep understanding and scientific analysis of the main stages,
regularities and originality of historical development of Kazakhstan;

GC 5 Use methods and techniques of historical description to analyze the causes and consequences of the
historical events in Kazakhstan;

GC 6 Evaluate situations in various spheres of interpersonal, social and professional communication with
regard to basic knowledge of sociology, political science, cultural studies and psychology;

GC 7 Synthesize knowledge of the sciences as a modern product of integrative processes;

GC 8 Use scientific research methods and techniques of a particular science as well as of the whole
socio-political cluster;

GC 9 Develop one's own moral and civic position;

GC 10 Operate with social, business, cultural, legal and ethical norms of the Kazakh society;

GC 11 Demonstrate personal and professional competitiveness;

GC 12 Employ the knowledge in the field of social and human sciences of world-wide recognition;

GC 13 Make a choice of methodology and analysis;

GC 14 Summarize research results;

GC 15 Synthesize new knowledge and present it in the form of humanitarian socially significant
products;

GC 16 Start oral and written communication in Kazakh, Russian and foreign languages to solve
problems of interpersonal, intercultural and industrial (professional) communication;

GC 17 Use linguistic and speech skills on the basis of grammatical system; analyze information in
accordance with the situation of communication;

GC 18 Evaluate the actions and deeds of participants in communication;

GC 19 Use different types of information and communication technologies in personal activity: Internet
resources, cloud and mobile services for search, storage, processing, protection and dissemination of
information;

GC 20 Build a personal lifelong educational program for self-development and career growth, focus on a
healthy lifestyle to ensure full social and professional activity through the methods and means of physical
education;

GC 21 Know and understand the basic patterns of the Kazakh history, philosophical, socio-political,
economic and legal knowledge, communication in oral and written forms in Kazakh, Russian and foreign
languages;




GC 22 Employ mastered knowledge for effective socialization and adaptation in changing socio-cultural
conditions;

GC 23 Possess skills of quantitative and qualitative analysis of social phenomena, processes and
problems.

bbb Goiibiamia oKy HaTHKeIepi/ PesyabTarel 00ydyenus no OIl/ EP learning outcomes

Oky OarnmapiamMachlH COTTI assKTaFaHHAH KeWiH OLIiM alyIibl KaOJIeTTi:

OH 1 buoTexHOJIOTHSIaFbl O3BIK OLTIMIe HETi3[eNreH OMOJIOTHS FhUIBIMIAPHI CalaChIHIAFEI OLTiM
MEH TYCIHIKTI KOPCETY;

OH 2 buorexHoorus cajnacblHia oJaH 9pl OKyAbl 63 OCTiHIIe KAIFACThIPYy YIIIH KaXKETTi OKBITY
JaFIbLIAPbIH 1aMBITY,

OH 3 ®akrinepai, KyObUIBICTApIbl, TEOPUSIAPIABI IKOHE OJApJbIH apachlHAAFbl KYpAei
TOYEIAUTIKTEP Il KOCIOU ACHTe 1e 01Ty J)KOHE TYCIHY, AJIEACP TYKBIPhIM/IAY XKoHE OMOTEXHOJIOTHS
caJlaChIH/IaFbl MAceJeep/Ii eIty

OH 4 OmwmgipictiH omicrepi MeH pekumaepin (mapamMeTpiiepiH), COHIA-aK IIBIFAPbLIATHIH
OMOTEXHOJOTUAJIBIK ©OHIMHIH OJCeKeNecTiK JeHreiliHe JediH camachlH apTThIpy >KOHIHJETI
YCBIHBICTapIbl KAMTHTBIH TEXHOJIOTHSIIBIK cXeMaap bl (Tporiectepai) Oy skoHe a3ipiey;

OH 5 AkanemMusUTBIK aJaliIblK KaFuIaTTapbl MEH MO/ICHUETIHIH MAaHBI3IbLIBIFBIH TYCIHY.

OH 6 buotexHomOrHs CcalachlHIAFbl OKY-TIPAKTHKAIBIK KOHE KOciOW MIHAETTEpi WIelry YIIiH
TEOPUSIIBIK JKOHE TMPAKTUKAIBIK OUTIMAI  KOJNJaHy, OJICHAMAHBI MEHIEpYy JKOHE 3eprTey
KYMBICTApBIH KYPri3yai yilbiIMaacTeipa Oity;

OH 7 BHOTeXHOJOTHUIBIK OHIMII OHIIpY MPOLECiHAe MIMKI3aTThIH, JKapThliail ¢adpukarrap MEeH
JaiiblH OHIMHIH KYpaMbl MEH MapamMeTpiiepiHe MUKPOOUOIOTUSITBIK, XUMUSIIBIK-0aKTePHOIOTUSITBIK
KOHE (PHM3MKA-XUMIBUIBIK Tallfay J>KYPridy, OHMIPUIETIH OHIMHIH camackl MEH Kayilci3Iirine
OHJIIPICTIK OAKbIIAY Bl KY3€ETE aChIPy;

OH 8 OneyMeTTiK, STHKAIBIK *OHE FBUIBIMU TYPFBUIAPIBI €CKEPEe OTBIPHIMN, JKacaH/bl MHTEJUICKT
KypaJlJapblH KOca alfaH/a, aklapaTThl )KHHAY JKOHE TallJjay HEeri31HJe TYKbIPbIM jKacay;

OH 9 JIHK-men, renaepMeH >XyMmbIC icTeil Oimy skoHe pexomOmHaHTTHl JIHK »kacymamapeix
TypaeHaipe 61y

OH 10 Frutbimu 3epTTeysep MEH aKaJeMHSUIBIK jKa3y o/iCTepiH OUTy JKOHE Oapabl OMOTEXHOJIOTHs
callachlHJ1a KOJIJIaHy;

OH 11 3eprxaHamnbIK ka0 pIKTapMEH KYMBIC 1CTE€Y JaFIblIapblH JaMbITY, aHAJIUTUKAJIBIK acrianTap
MEH Ka0IbIKTap IbIH KYMBIC IPUHIMIITEPiH OUTy, oJap/bl AyphIC KoJIJaHa OuTy JKoHe Kaauopiey.

[Tocne ycmemrHoro 3aBepIIeHUsI ’TOM MPOTPaMMBI O0yYAIOIIHICS OyIeT:

PO 1 JlemoHCTpupoOBaTh 3HaHUS U MOHUMAaHUE B 00J1ACTH OMOJOrMYECKMX HAayK, OCHOBAaHHbIE Ha
MepeIOBBIX 3HAHUSAX B OMOTEXHOJIOTUH;

PO 2 Pa3BuBaTh HaBbIKM OOyuYeHHUS, HEOOXOJIUMBIE I CAMOCTOSITEIBHOTO TPOJIOJIKEHHUS
nanbHeiero oo0yuyeHus B cepe OMOTEXHOIOTUH;

PO 3 IlpumeHsATh 3HAHUS M NMOHMMaHHUE (DAKTOB, SABICHUM, TEOPUN M CIOXKHBIX 3aBUCHUMOCTEH
MeX1y HUMH Ha Ipo(decCHOHaIbHOM YpPOBHE, (POPMYIUPOBATH apryMEHTHl U pelaTh MpoOJIeMbl
00acTi GMOTEXHOJIOTHH;

PO 4 3nath u pa3zpabarbiBaTh TEXHOJIOTHYECKHE CXEMBI (ITPOIIECCHI), BKIIFOUAIOIINE B CE0ST CTIOCOOBI
U peXHUMbI (IapaMeTpbl) MPOM3BOJCTBA, A TAKKE MPEJIOKEHHS IO TMOBBIIIEHUIO KauecTBa [0
KOHKYPEHTHOT'O YPOBHSI BBIITyCKaeMON OMOTEXHOJIOTHYECKON IPOAYKIINH;

PO 5 TlonumaTh 3HaU€HUE MPUHIUIIOB U KYJIbTYPbHI aKaJeMHUECKON YeCTHOCTH.

PO 6 TlpumeHsTH TEOpETHUECKUE U MPAKTUICCKUE 3HAHUS JIJISl PEIICHUS yIeOHO-TIPAaKTUYECKUX U
npodecCHOHANBHBIX 3aJa4y B 00JIacTH OWOTEXHOJOTHH, BJIAJETh METOAOJOTHEH U YyMeTh
OpraHU30BbIBAThH MMPOBEACHHUE HCCIIEIOBATEILCKUX PadOT;

PO 7 TIlpoBoauTh MHKPOOHMOIIOTUYECKUN, XUMHKO-OAKTEPHOIOTUYECKHH U (PU3UKO-XMMUYECKHN
aHaJIu3 COCTaBa M IApPaMETPOB ChIPbs, MOIY(PaOpHKaTOB U TOTOBOW MHPOAYKIMH B IpoLecce
MIPOU3BO/ICTBA OMOTEXHOJIIOTHYECKOM MPOAYKINHU; OCYIIECTBIATh MPOU3BOACTBEHHBIN KOHTPOJIb 32
KauyecTBOM U O€30MaCHOCTHIO TPOU3BOJUMON MPOAYKIIHH;

PO 8 OcymiectBiasiTh cOOp UM MHTEpHpEeTalrio MHGOPMAIMKM, B TOM YHCIE C HCIOJIb30BAaHUEM




MHCTPYMEHTOB HCKYCCTBEHHOT'O HWHTEIUIEKTa, i (HOPMUPOBAHHMS CYXICHHH C yd4eToM
COIMAJTBHBIX, STUYECKUX M HAYYHBIX COOOpaKCHUH.

PO 9 VYwmers paborars ¢ JIHK, renamu u npoBoauTh TpaHchoOpMaIuio KIETOK PEKOMOMHAHTHOU
JIHK

PO 10 3naTh MeTOABI HAYYHBIX HCCIIECIOBAHMM M aKaJEeMHYECKOrO NMUChbMa M MPHUMEHATHb UX B
001acTH OMOTEXHOJIOTHH;

PO 11 Pa3BuBarh HaBBIKH pabOTHI ¢ JTAOOPAaTOPHBIM OO0OPYAOBAaHMEM, 3HATH MPHHLMUIBI PaOOTHI
AHAIUTHYECKUX MPUOOPOB M 000PYIOBAHUS, YMETh MPABWIBHO UX MCIIOJIh30BATh U KAMOPOBATh.

Upon successful completion of this program, the student will:

LO 1 Demonstrate knowledge and understanding in the field of biological sciences based on
advanced knowledge in biotechnology;

LO 2 Develop the learning skills necessary for independent continuation of further education in the
field of biotechnology;

LO 3 Apply knowledge and understanding of facts, phenomena, theories and complex dependencies
between them at a professional level, formulate arguments and solve problems in the field of
biotechnology;

LO 4 To know and develop technological schemes (processes), including methods and modes
(parameters) of production, as well as proposals to improve the quality to a competitive level of
manufactured biotechnological products;

LO 5 Understand the importance of the principles and culture of academic integrity.

LO 6 Apply theoretical and practical knowledge to solve educational, practical and professional
tasks in the field of biotechnology, master the methodology and be able to organize research;

LO 7 To carry out microbiological, chemical-bacteriological and physico-chemical analysis of the
composition and parameters of raw materials, semi-finished products and finished products in the
production of biotechnological products; to carry out production control over the quality and safety
of manufactured products;

LO 8 Collect and interpret information, including through the use of artificial intelligence tools, to
form judgments with consideration of social, ethical, and scientific aspects;

LO 9 Be able to work with DNA, genes and carry out cell transformation of recombinant DNA

LO 10 Know the methods of scientific research and academic writing and apply them in the field of
biotechnology;

LO 11 To develop skills in working with laboratory equipment, to know the principles of operation
of analytical instruments and equipment, to be able to use and calibrate them correctly.
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neHreiine Oidy JKoHE TYCiHY, 2. Meromuku pacyeTa HOpM 3. OnpenensTs nOTpeGHOCTH B paGoueii cure
onenaep TYXKBIPBIMIAY SKOHE acxoia ChIpbs, MAaTEPHUAJIOB

o JICP  TYOKBIPBIMIAY p 1 CRIpBA, P 4. TIpoBOIMTH MHCTPYKTAK U O0yUCHHE
OMOTEXHOJIOTHSI  CaJIaCBIHIAFbl Tapsl

. IepcoHalia Ha pabo4nx MeCcTax
MoceneNnepl menry; Hopwmer Bpemenn n YHCTOIIOTHOCTH

. . . 1. Opranuzanus u 5. TIpou3BOAHTH PACCTAHOBKY PabOTAIOIIHX 1O
OH 4 OwunipicTiH omicTepi MeEH BBIPaOOTKH I10

: . yIpaBlieHHE TEXHOJIOTHYECKUM OIePALISIM
pexuMIepiH  (mapameTpiepin), TEXHOJOTUYECKUM N YMeHue paboTaTh B
. MIPOM3BOICTBOM I10 6. O6ecrnieunBaTh nEPCOHAT HEOOXOAUMON
COHAal-aK LIBIFAPbUIATHIH omepanusamM . KOMaH/ie
5 ..l mepepabOTKe PHIOKI CIETIOJIKI0 U HHBEHTapEeM
NOTECXHOJIOTUAIIBIK OHIMHI1H| HpaBpU]a 110 OXpaHe Tpyla B

: vy «. | 1 MOPCIPOYKTOB VYuutsiBaTh paboyee BpeMs 1 BEIpabOTKY
0oCEKETIECTIK JCHI'CUIHEC CHUIlH| MMUIIEBBIX OpraHu3anusax 6 .HI/IZIepCKI/Ie KadyecTBa
CamacklH  apTThIPy  JKOHiHJerl 5. TexHOIOrHYeCKre PaboTafofiix .
VCHIHBICTAp/bI KAMTHTbIH MEHCTPYKITHH O 8. OpranusoBbiBaTh OecriepeOONHY0
TEXHOJIOTHSUTBIK cxeMaiappl HPOM3BOCTBY TPOYKIIHH pIgTMI/I‘{HyIO paboTy Ha MPOU3BOJICTBEHHOM

. . o0BeKTe
(poniectepi) Giry JKIHE 13 pbIOBI ¥ MOPENPOYKTOB
asipiey; 9. O6ecneunBarh Ge30MaCHBIC YCIOBHS TPy Ha

PO 3 IIpumeHSTH 3HAHUA U

nmoHrMaHue (haKToB, SIBJICHUH,

MIPOU3BOJICTBE

10. KoHTpoIMpOBaTh BHINOJIHEHHE




TEOPUN U CIOKHBIX
3aBIICHMOCTEH MEXTy HUIMH Ha
rpodecCHOHATEHOM YPOBHE,
(hOopMyITHpPOBATH ApPTyMEHTHI U
penath mpooIeMbl 00J1aCTH
OHOTEXHOJIOIUH;

PO 4 3natb u pazpabatbIBaTh
TEXHOJIOTHYECKUE CXEMBI
(TIpotiecchl), BKIFOYAOIIUE B
ce0s1 CTIOCOOBI M PEIKUMBI
(mapameTpsl) IPOU3BOJICTBA, A
TaK)Ke TPEIIIOKEHHUS TI0
MOBBIIIICHUIO KAYECTBa JI0
KOHKYPEHTHOT'O YPOBHSI

MMPOU3BOJACTBCHHBIX IIJIAHOBBIX 33)13HI/II>1

BBIITYCKaeMOM

OHOTCXHOIOTMYECKOM

[IPOIYKIIHH;

OH 6 buortexHomorus 1. IlporpeccuBHBIE TEXHOJIOTHH 1. PaspaGatbiBaTh NPEUIOKEHNS 10 TIOBBILICHHIO
calachlHIAFrbl OKY-IPAKTHUKAJBIK| 1 COBPEMEHHBIN KOHTPOJIb JI0 KOHKYPEHTHOTO YPOBHSI BBIITYCKAaeMOM
PKOHE KOciOM MIHIETTEp/i ey [IPOM3BOCTBA MPOIYKIIMH U3 HpOAYKIMH

Y]_]_HH TECOPHSIIBIK JKOHE| p],I6},1 1 MOPEHPOIYKTOB 2 MOILepHI/ISI/IpOBaTI) IIPOU3BOJICTBO HA OCHOBEC
MPAKTUKAIBIK OLTIMIII KOJJIaHYy, 2. OCHOBBI CHCTEMBI YIIPABICHHS OPOrpeCCUBHBIX TEXHOJOTUIECKHUX MPOLECCOB,
O/liCHAMAaHBI ~ MEHrepy  JKOHe KaQ4€CTBOM MPOAYKLMHU HOBBIX MaTCpHUaJIOB U Taphbl

3epTTey JKYMBICTApPBIH XKYPri3y/i 3. [TonoxkeHue o pa3paboTke 3. PaspabaTbiBaTh MEPONPHUSTHS 110
yHBIMIACTRIpa OiITy; 2. YupaBineHHe |[CHCTEMBI KadecTBa «AHaJIN3 TEXHUYECKOMY ITePEBOOPYKEHUIO

OH 7 BHOTEXHOMOTHSITBIK aCCOPTUMEHTOM, [PHCKOB U KPUTHUYECKUX MTPOM3BOICTBA

oHIMI1 OHJIIPY MPOLIECIH/IC Ka4eCTBOM U KOHTPOJbHBIX TOUEK» U 4. CocraBisTh NEPCIIEKTUBHBIN TUIaH BHEPEHUS
IIAKI3aTThIH, *KapTeuiai| Oe3omnacHocThi0 |«CHCTEMa MEHEKMEHTA HOBOUW TEXHUKHU, TEXHOJIOTUH U COBPEMEHHBIX
(haOpukaTTap MCH JTAfBIH pIOHOM MTPOYKIIMH 0€30TIaCHOCTH THIIEBOM Hay4YHO-TEXHUYECKUX JOCTUXKEHUIN

OHIMHIH KYPaMBbl MeH| NPOAYKIMWY, HAJJIEKAIHMX 5. KoppekTupoBaTh MOKa3aTelu KauyecTsa
HapaMeTpnepiHe MPON3BOJACTBEHHBIX ITPAKTHK MIpPOOYKIINHU B TeXHUYECKOUN JOKYMEHTAIUU B
MUKPOOUOJIOTUSITBIK, XUMUSITBIK- 4. MextyHapOoIHbIe CTaHIaPTHI CBSI3U C MX yJIy4dIlIeHHEM

0aKTEPUOJIOTHUSIIBIK KOHE 1ISO 9001, 22000 6. Pa3paGaTbiBaTh U BHEAPSTH CUCTEMY
(hM3UKa-XUMUSITBIK Tanaay| 5.Pe3ynpTaThl MapKETHHTOBBIX TIPOM3BOICTBEHHOTO KOHTPOJIS

PKYPTi3y; OHJIIPIIETIH  OHIMHIH MCCIIEIOBAaHUI HA TIPEANIPUATUN | 7. Pa3paGaTbIBaTh 1 BHEAPATH MEPOIPHATHS
camackl ~ MEH  Kayinci3ziriie 1 B OTpaciu 10 TTOBBITIIEHUIO 0€30aCHOCTH MTPOIYKITUH Ha




OHIIPICTIK OaKplIayAbl >Ky3ere
aceIpy;

PO 6 IlpumeHsITH
TEOPETUYCCKUE U TIPAKTHYCCKHE
3HAHUS JJIs pelieHus y4yeOHO-
MpPaKTHIECKUX U
npodecCuoHANBHBIX 3314 B
00J1acTH OMOTEXHOJIOTHH,
BJIaJICTh METOOJIOTHEH 1 yMETh
OPTaHU30BBIBATH IPOBE/ICHHE
HCCIIeIOBATEIbCKIX PadoT;

PO 7 IlpoBoauthb
MHUKPOOHOJIOTHYECKUH, XUMUKO-
0aKTEepHOIIOTHUECKUI U PHU3HUKO-
XUMUYECKUN aHAJIM3 COCTaBa U
MapaMeTpOB CHIPbS,

oty paOpHKaTOB U TOTOBOM
MPOIYKIHU B IIpoLiecce
MPOU3BOJICTBA
ONMOTEXHOJIOTHYECKOM
MPOAYKIUH, OCYHICCTBIIATH
MPON3BOJICTBEHHBIH KOHTPOJIB 32
Ka4eCTBOM U O€30I1aCHOCTHIO

IPOU3BOAMMON ITPOLYKLIUU;

OCHOBE CHCTEMBI Ka4eCTBa «AHAJIU3 PUCKOB U
KPUTHYECKHX KOHTPOIBHBIX TOUCK» U «CrcTemMa
MeHEeKMEHTa 0€30IMaCHOCTH MMUIIIEBOM
MIPOTYKITHH




«6B05102 BuoTtexHosorus» 0ijiM 0epy 6araapaamMachl 00HBIHIIA OKBITY HOTH KeIEPiHiH « AIIBITKBI OHAIPic> KICiOM cTaHAapTHIMEH
apaKaTbIHACHI

CooTHeceHue pe3yabTaTOB 00y4yeHHsI 10 00pa3oBaTeibHOM nporpamme «6B05102 buorexHoJsiorus»
¢ [IpodeccuonanbubimM ctangapToM «IIpon3BoacTBO ApOsKKeD)

KOCIBU KAPTACHBI: «bac TexnoJior (enaey eHepkacioi)», CBII 6 genreii - bakaaaBpuar
KAPTOUYKA ITPOPECCHUMN: «I';1aBHBII TeXHOJIOT (00padaThiBalonasi NPOMBILLJIEHHOCTH)», 6 ypoBenb OPK — BakanaBpuar

OH/PO

KC enoex
(pynkuusanapsi/
TpynoBeie
¢ynxuuullC

Binim /3uanus

Binikrinik, narnsuiap/yYMenus, HaBbIKH

7Keke Kip3bIperTijliKTep
(KC) / JImunocTHbIE
kommnereHuun (IIC)

OH 4 Omnngipictin omicTepi MeH
[peKAMACPIH (mapamerprepin),

coHnai-aK HIBIFAPBIIATHIH]
OHMOTEXHOJIOTHSIIBIK OHIMHIH|
0ocekenecTiK  IeHreidiHe  AeHiH|
canacheIH apTTBIPY JKOHIHJIET1
lYCBIHBICTAP/IbI KAMTUTBIH]
TEXHOIOTUSIILIK cxemasapbl

(mporectepai) OiTy skoHE d3ipIiey;
PO 4 3naTh 1 pa3pabaTeIBaTh
[TCXHOJIOTHYCCKHE CXEMbI
(Tporiecchl), BKITIOUAIOIINE B ce0s
CrIocoOBI ¥ PEXXUMBI (TTapaMeTpPhI)
[POU3BOICTBA, & TAKKE
PEIUIOKEHHS 110 TOBBIILICHUIO
Ka4ecTBa /10 KOHKYPEHTHOT'O YPOBHS
BBIITY CKAeMOM OMOTEXHOJIOTHIECKOMH
[POIYKIINH;

1.Pa3paborka
CIIOCOOOB U
PEKUMOB
(mapameTpoB)
MPOU3BO/ICTBA
XJIe0OTIeKAPHBIX
JIPOXKAKEN.

B3anmoeilicTBOBaHUS C
MOApa3AeICHUSMHA IPEATIPUSITHS,
[TPOEKTHBIMH,
MCCIEI0BATENLCKUMU
OpraHU3aIHSIMH,
MpEeACTAaBUTEISIMHU 3aKa3UHKOB
10 BOITPOCAM, BXOJISAIINM B €ro
KOMIIETEHIIHIO.

1.I1o opranuzanuu U MIAHUPOBKE HOBBIX LIEXOB U
Y4aCTKOB, UX CII€l[MaIin3annn, OCBOCHUIO HOBOH
TCXHUKH, HOBBIX BBICOKOITPOU3BOJUTCIIbHBIX
TEXHOJIOTHYECKHUX MPOLIECCOB.

2. BRINOIHEHUIO pacuyeTOB NPOU3BOJCTBEHHBIX
MOIITHOCTEN U 3arpy3Ku 000pyIOBaHHS,
TMMOBBIICHUIO TCXHUYCCKOTO YPOBHA ITPOU3BOJACTBA
1 K03 PUIMEeHTa CMEHHOCTH Pa0OTHI
000pyI0BaHUS.

3. CocTaBleHUIO U IEPECMOTPY TEXHUUECKUX
YCIIOBHUH M TpeOOBaHUHN, IPEABSIBISEMbIX K CHIPBIO,
OCHOBHBIM U BCIIOMOT'aTeJIbHBIM MaTepualiam,
oy padpukaTam,

4. PazpaboTke ¥ BHEAPEHUIO IPOTPECCUBHBIX HOPM
TPYAOBBIX 3aTPaT, pacxoa TEXHOIOIHIECKOTO
TOILIMBA U JJICKTPOSHEPIUM, ChIPb U MaTCPUAJIOB.
S. MeponpusiTuii 10 NPeayNpexRACHUIO U
YCTpaHEeHUIO OpakKa, CHHKEHHIO
MAaTCPUAJIOEMKOCTH IPOAYKIIUN U TPYTOEMKOCTHU

AHATTUTHUYECKOE
MBIIIICHUE

CTpeccoycTOMUnNBOCTh

YMenue OBICTPO
[IPUHUMATh PEIICHUSA

C11ocOOHOCTH K
TBOPYCCKOMY H
po(heCCUOHATBHOMY
CaMOpPa3BUTHIO

JIunepcrso

€C ITPOM3BOACTBA.




OH 6 broTexHONIOTHS canachlHIaFb]
OKy-TIpaKTHKAaNbIK ~ JKOHE  KociOH
MIHJIETTEpAI ISy YIIiH TEOPHUSIIBIK

PKOHE MIPaKTUKAIBIK olmiMa]
KOJJaHy, OJICHAMAHBI  MEHIepy|
bKOHE 3epTTey JKYMBICTAPbIH

PKYprisyai yisIMaacTeipa oiy;

OH 7 DBHOTEXHONOTHUIBIK OHIMA]
OHIIpY TMpOIECiHAe IIHKi3aTTHIH,
bKapThUTall pabpuKaTTap MEH IaifbIH

OHIMHIH KYpaMBbI MEH|
mapameTpIepine
MUKPOOHOJIOTHSLIIBIK, XUMHUSLIBIKA

0aKTEpUONIOTHSIIBIK JKOHE (hU3MKa-
XUMHSITBIK Tangay KYprizy;
OHIIPUICTIH OHIMHIH camackl MeEH
Kayirci3airine OHJIIPICTIK
OaKbLIay Ikl XKYy3ere acoipy;

2. Buecenne u
YTBEPKACHHE
W3MEHCHMI B
TEXHOJIOTHYECKYIO
JTOKYMEHTAITUIO B
CBSI3H C
MIEPECMOTPOM
TEXHOJIOTHYECKHUX
MIPOIIECCOB U
PEXIMOB
MIPOU3BOJICTB.

1.HopMaTuBHBIX 1
METOIMYECKUX MaTEepHAJIOB I10
TEXHOJIOTHYECKOH TIOATOTOBKE 1
Opranuzanyu padoThI 10
MOBBIILICHUIO KBaTH(PHUKALIUH
[PabOTHHUKOB, HAXOIAIINXCS B €TO
MO TYUHEHHH.

2.CucteM 1 METOJIOB
[MPOEKTUPOBAHUS;

3.IlonoXxeHus, THCTPYKLIHUU U
Npyrue pyKOBOASIINE
MaTepHaibl o pa3padoTKe U
0 OPMIICHUIO TEXHUYECKOH
TTOKYMCHTAIIHH;

1.Opranu3anun TeXHOJOTHICCKOM TIOATOTOBKH
MIPOU3BOJICTBA B OTPACIU U HAa NPEIIPUITHH;

2.BHeapsTh METOABI ONpPEAEICHHS] 3KOHOMUYECKOM]
A((HEKTUBHOCTH BHEAPEHUS HOBOM TEXHUKH U
TEXHOJIOTHH, OPraHU3aluH TPYAa,
PalMOHAIN3aTOPCKUX NPEATIOKECHUN U
M300peTeHMIA;

PO 6 IlpumeHsTh TEOpETUUECKUE U
MpaKTHYSCKUE 3HAHUS JIJIS
pEeLICHUs! y4eOHO-TIPAKTUIECKHX H
npodeccHoHaNBHBIX 32124 B
00MacTH OMOTEXHOJIOTHH, BIAICTh
METOOJIOTUEH U yMETh
OpraHH30BBIBATH IIPOBE/ICHHE
MCCIIe0BATENILCKUX paboT;

PO 7 TIpoBoauTth
MUKPOOHOJIOTMYECKHI, XUMHKO-
0aKTEePHOJIOTHYECKUI U HUHKO-
XUMHUUYECKUH aHAJIU3 COCTaBa U
rapaMeTpoB ChIPbS,

oy padpuKaToB ¥ TOTOBOM
[IPOJYKIIMH B TIpoIiecce
IIPOM3BOJICTBA OMOTEXHOIOTHUECKOH
MPOJYKIIUH; OCYIIECTBIISAT
[IPOM3BOJICTBEHHBIH KOHTPOJIb 32
KagecTBOM 1 0€30IaCHOCTHIO

MPOM3BOIMMOM MTPOJIYKIINH;

3.Buenpenne
pecypca u
NpupoocOeperaronl
MX MaJIOOTXOIHEIX U
0€30TXOIHBIX
TEXHOJIOTUI

BHocuTh U yTBEpKIaTh
M3MEHEHUS B TEXHOJIOTUIECKYIO
TOKyMEHTAITHIO B CBS3H C
[EPECMOTPOM TEXHOJIOTMUECKUX
MPOLIECCOB U PEXKUMOB
MPOW3BOICTBA

1.Pemmenne coBepiieHCTBOBAaHUN COBPEMEHHBIX
po0jeM NpoHU3BOACTBA XJIeOONeKapHBIX
IIPOKIKEN.

2.BHenpenre NHHOBAIIMOHHBIX TEXHOIOTHI
MTPOM3BOICTBA XJIEOOTIEKAPHBIX APOXKKEH

3.CoBepIIeHCTBOBAHNE METOIOIOT M HAYYHBIX
MCCIIEIOBAaHUHM B TEXHOJIOTMHU MPOJAYKTOB MTUTAHUS




Bingim 0epy 0araapaaceinbin Ma3myHbl/Coaepixkanue oopa3zoBarenbHoii mporpammel/ Content of the educational program

Kanbinracar
BIH
KOMITETEHIIN
sap
(xoxrrapsl)/
dopMmupyem
3
Kommonent Kpenur | xommereHIH
mukii (MK, r;e "
KK, TK)/ [onHIH /ToxXipHOCHIH p
canbl/ | (komel)/Form
Hurka, aTaysl/
. Kon-Bo ed
KommnoneHt HaumeHnoBaHue [ToHHIH KbICKAIIa Ma3MYHBI/ wpemut | competencie
(OK, BK, JIMCIUTUTHHBI /TIPAKTUKH/ Kparkoe onucanue nucuuninunsl / Brief description of the discipline oljs /)ll\lu s (EO des)
KB)/Cycle, Name
A . mber of bbb
component disciplines / practices credits SoMLIHILA
(MC, UC, 0K
EC) Yo
HOTIDKETepi/
Pesynbratel
OOyUCHUS 110
OIl/ EP
learning
outcomes
JKBIT MK Kazakcran Tapuxsl IMon KaszakcTan Tapuxbl IaMyBIHBIH HETI3rl Ke3eHAEpiH OLTy MEH TYCiHyAi KepceTyre, aaam3ar KOFaMbIHBIH 5 OK 4;
00/1 OK OYHUEKY3UTIK-TApUXH  JaMyBIHBIH OKalNbl [apaJurMacbIMEH TapuXW OTKEH OKUFalap MeH KYOBIIBICTapabl OK 5;
GED MC OailaHbICTBIpYFa, Kasipri KasakcTaHHBIH Tapuxu yaepicrepi MEH KYOBUIBICTAPBIH 3€pTTEy/le AHAINTHKAJBIK JKOHE OK 21

AKCHUOJIOTHSJIBIK TaJIay >Kacay JaFAbUIapblH MEHTepyTe,
pOIeCTEPiHe ChIHM Oara Oepyre MyMKIHIIK Oepe/i.

KazakctaH TapuXBIHBIH Tapuxu KyOBUIBICTApBl MEH

Hcropus Kazaxcrana

Jlncummvma IMO3BOJACT ACMOHCTPUPOBATH 3HAHWE W IMMOHMMAHHUC OCHOBHBIX J3TAIlOB Pa3sBUTHUA UCTOPHUU Ka3ax0TaHa,
COOTHOCHTDH SIBIICHHSI U COOBITHS HUCTOPHUYECCKOI'0 MPOLLJIOTO C 061116171 napazmrMoﬁ BCEMUPHO-UCTOPHUUICCKOTI'O pa3sBUTUA
YECJIOBCUECCKOI'0 O6III€CTBa, BJIaICTb HAaBbIKAMH AHAJIUTUYCCKOIO W AKCHOJOTHMYCCKOTO aHalIn3a IpU HU3YyUYCHUH
HUCTOPUYCCKHUX IMPOLCCCOB U SIBJICHHI COBPEMEHHOT'O Ka3aXCTaHa, JAaBaTb KPUTHYCCKYHO OLCHKY HCTOPUYCCKUM
SBJICHUSM U IIponecCaM UCTOPUU Kazaxcrana.

History of Kazakhstan

The discipline allows students to demonstrate knowledge and understanding of the main stages of the development of
history of Kazakhstan, to correlate phenomena and events of the historical past with the general paradigm of world-
historical development of human society, to possess analytical and axiological analysis skills when studying historical
processes and phenomena of modern Kazakhstan, to give a critical assessment of historical phenomena and processes of
history of Kazakhstan.




JKBIT MK Ounocodus [ToH cryaentTepae Ooamak KoCiOM ic-opekeT KOHTEKCTiHAe Guiocodus Typaibl, OHBIH HETi3ri OeiMiepi, Macenenepi OK 1;
00/J1 OK JKOHE OJIapJbl 3epTTEY OAiCTepi Typaslbl TYCIHIKTEpAi KaJbIMTACThIpanbl. I[IoH aschiHAa CTyIEHTTEp (UIOCOPHUIHBIH OK 2;
GED MC KOFaM/JIBIK CaHaHBI JKaHFBIPTY/IaFbl POJIIH TYCIHY JKOHE Ka3ipri 3aMaHHBIH jkahaHIBIK MacesesepiH ey KOHTEKCTIHIe OK 12;
(bUIT0CcOoUSIIBIK- TYHUCTAHBIMIBIK XKOHE 9/1iCHAMAJIBIK MOICHUCTTIH HETI3JICpiH 3epTTeH I OK 21
dunocodus JuctuminHa GopMHUpPYET y CTyICHTOB IEJIOCTHOE TPEICTaBICHUE 0 PriIocoPuu Kak 0co00i popme mo3HaHUs MHpa, 00
OCHOBHBIX €€ pa3jiesiax, mpo0jaeMax U METOJIaX MX U3yUCHHs B KOHTEKCTE OyayIneil mpoQpecCHOHANBHON NeATCIEHOCTH.
B pamkax TUCHHUIUIMHBI CTYJCHTHI H3Y9aT OCHOBBI (PHIIOCO()CKO-MHPOBO33PEHUCCKON U METOI0JIOTUUCCKON KYIBTYPhI B
KOHTEKCTE MOHUMAaHHS POJH (HIOCOPHH B MOJCPHHU3AIMK OOIICCTBEHHOTO CO3HAHUS M PEIICHUH TI00aTbHBIX 3a/1au
COBPEMEHHOCTH.
Philosophy The discipline forms students' holistic understanding of philosophy as a special form of understanding the world, its
main sections, problems and methods of studying them in the context of future professional activities. As part of the
discipline, students will study the basics of philosophical, worldview and methodological culture in the context of
understanding the role of philosophy in modernizing public consciousness and solving global problems of our time.
KBIT MK OJIeyMEeTTaHy, Monynp monzepi «bonamakka ke3Kapac: KOFaMIBIK CaHAHBI )KaHFBIPTY» MEMJICKCTTIK OaFaapiaMachlHIa aHBIKTAJFaH OK 2,
O0O/] OK casicaTTaHy, KOFaMJIBIK CaHaHbl >KaHFBIPTY MIHACTTEPiH IIeNmy KOHTEKCiHae OimiM aaymblIapIbslH QJICyMETTIK-TYMaHUTAPIIBIK OK 3;
GED MC MOJCHUETTaHY JIYHHCTAaHBIMBIH KaJIBIITACTBIPAJIBI. OK 6;
Comnmourorus, JucounmmHel MOyt (GOpMHUPYIOT COIHMAIbHO-TYMAHHTAPHOE MHPOBO33PEHHE OOYYAFOIIUXCS B KOHTEKCTE PEIICHIUS OK 7;
MOJIUTOJIOTHS, 3a/1a4 MOJICPHHU3AIMK OOIIECTBCHHOTO CO3HAHMS, OMPEISICHHBIX TOCYIapCTBCHHOM mporpammoii «Barisn B Oymymiee: OK 8;
KyJIbTYPOJIOTHS MOJICPHHU3AITHS] OOIIIECTBEHHOT'O CO3HAHHUS. OK 9;
Sociology, Political The disciplines of the module form the social and humanitarian outlook of students in the context of solving the OK 10;
science, Culturology problems of modernization of public consciousness, determined by the state program "Looking into the future: OK 12;
modernization of public consciousness". OK 15
OK 22;
OK 23
KBIT MK ITcuxomorus [IoH CTyAEHTTEpAIH QIEYMETTIK —TYMaHUTAPIBIK KO3KAPAChIH KANBINTACTHIPYFa OarbITTasFaH, «bonamakka Ke3Kapac: OK 1,
OO0/l OK KOFaMIIBIK CaHaHBI JKaHFBIPTY» MEMJICKETTIK OarmapiamMachIMeH OainmaHpIcThl. [IoH TyiIFa TCHXOJNOTHSCH, ©31H-031 OK 3;
GED MC peTTey TCHXOJOTHACH], OMIpIiH MOHI MEH KOCiOM ©3iH-631 aHBIKTAay IMICHUXOIJIOTHICH], COHIAaW-aK TYIFaapajblK KapbIM- OK 6;
KATBIHAC TICHXOJIOTUSICHIHAAFBI HETI3T1 TYCIHIKTEP i KAMTHIBI OK 10
[cuxomorust JucnumnuiiHa HampaBiieHa Ha (HOPMHUPOBAHHE CONHUAIEHO-TYMaHHUTAPHOTO MHUPOBO33PEHHUS CTYACHTOB, CBs3aHa C OK 11
TOCYIapCTBEHHON mporpamMmoit «B3rmsim B Oyaymiee: MoIepHHU3aIus OOMIECTBEHHOTO CO3HAaHUS». JlMCIHITIIMHA OK 21
BKJIFOUAET B ce€0s OCHOBHBIE TOHSATHS MO TICHUXOJIOTUU JIMYHOCTH, TCUXOJOTHU CaMOPETYJISIIUH, TICUXOJIOTHH CMBbICIa OK 22;
YKU3HU U TPOeCCHOHATBHOTO CaMOOMPEIEICHNUS, @ TAK)KE MCUXOJIOTHH MEXJIMIYHOCTHOTO OOIICHHSI. OK 23
Psychology The discipline is aimed at the formation of the social and humanitarian outlook of students, is associated with the state
program "Looking into the future: modernization of public consciousness." The discipline includes basic concepts in
personality psychology, psychology of self-regulation, psychology of the meaning of life and professional self-
determination, as well as the psychology of interpersonal communication
KBII TK KyxkpIK sxoHE crI0aiinac [Tonni oKy 3aHHAMaIBIK HOPMaJIapAbIH POl TyPaIbl XKaJIbl TYCiHIK OepeTiH KYKBIKTBIH HET13T1 calalapbIHBIH OK 3,
OO/ KB JKEMKOPJIBIKKA KapChl MOCEIIeNIEpiH KapayFa OarbITTa FaH, COHIAi-aK OUTiM aTyIIbUIAP.IBIH ChIOaMIac )KEeMKOPIIBIKKA KapChl TYHUCTAHBIMBI OK 9;
GED EC MOJICHUET HeTi3epi MEH KYKBIKTBIK MOJICHUCTIH KAIBIITACTBHIPYABI 3epAeIeyai Ko3aei i OH 5
OcCHOBBI IpaBa 1 M3ydenne QUCIUILUIMHBI HAPABICHO HA PACCMOTPEHHE BOIIPOCOB OCHOBHBIX OTpacie mpaBa, KOTOPHIE NAIOT odmiee OH 6




AHTHKOPPYNIUOHHON MIPEACTABICHUE O POJIM 3aKOHOAATEIBHBIX HOPM, a TAKKe MIPEAyCMaTPUBACT N3ydeHUE (POPMHUPOBAHNUS OH 8
KYJIBTYPBI AQHTUKOPPYIIIMOHHOTO MUPOBO33PEHUSI U MIPABOBOH KYJIBTYPbI 00ydaronmxcs
Basics of Law and Anti- | The study of the discipline is aimed at considering the issues of the main branches of law, which give a general idea of
Corruption Culture the role of legislative norms, and also provides for the study of the formation of anti-corruption worldview and legal
culture of students
Okosnorus sxoHe Tipiimik | [ToHHIH MaKcaThl-OMOIKOJIOTUSHBIH HETi3Ti 3aHABUIBIKTapbIH, OMOC(epaHblH KOMIIOHEHTTEPIH JKOHE OJIapFa acep eTeTiH OK 1;
Kayirncizairi (axTopnappl, aHTPOIOTEHIIK KbI3METTEH TYBIHAAWTHIH JIKOJOTHSUIBIK IHpoOiieManapsl, KOFAMHBIH OPHBIKTBHI Jamy OK 13
KaruJaTTapblH, COH/Ail-aK TAOMFH YKOHE TEXHOTCHIIK CUIIATTaFbl TYPJi KayilTep jKarAalblHAaFbl KayiNci3iK Heri3aepin OH 5
3epueney. Hotwxkecinae anpiHFaH OiniM MEH KaJIBINTACKAH AAFIbUIap KOCiOM KbI3METTE HKOJOTHSUIBIK MPHUHIHUIITEP MEH OH 6
Kayilci3iK HeTi3IepiH KOJJaHyFa bIKIAJI TeI. OH 8
Oxonorus u Llens ANCUMIUIMHEI - H3yYE€HHE OCHOBHBIX 3aKOHOB OMO3KOJIOTHH, KOMIIOHEHTOB Onoc(eps! U (JaKTOPOB, BIMAIOMINX HA
6e30macHOCTh HUX, 9KOJIOTHYECKUX MPOOJIEeM, BOSHUKAIONINX B PE3YJIbTATE aHTPOIIOTCHHOHN JESATEIbHOCTH, IPUHIUIIOB yCTOWYHNBOTO
KU3HEEATEIbHOCTH pa3BHUTHs OOIIECTBA, a TAK)KE OCHOB O€30MACHOCTH B YCJIOBHAX PA3IMYHBIX OMACHOCTEH MPHPOIHOTO M TEXHOT€HHOTO
Xapakrepa. B pesynbpraTe IMoiydeHHbIE 3HAHHA W C(HOPMUPOBAHHBIE HABBIKM CIHOCOOCTBYIOT HCIIOJIBb30BaHUIO B
IpoeCCHOHAIPHOH NESITEIbHOCTH SKOJIOTHIECKUX IPUHIIUIIOB U OCHOB 0€30MaCHOCTH.
Ecology and Life Safety | The purpose of the discipline is to study the basic laws of bioecology, the components of the biosphere and the factors
affecting them, environmental problems arising as a result of anthropogenic activities, the principles of sustainable
development of society, as well as the basics of safety in conditions of various natural and man-made hazards. As a
result, the knowledge gained and the skills formed contribute to the use of environmental principles and safety
fundamentals in professional activities.
OKOHOMHKA JKOHE [ToH SKOHOMHUKAIBIK oOifflay TocuNiH, OOCEKeNecTiK OpTaja KOCIMOPBIHAAP/BIH TaObICThl KICINKEPIiK KbI3METIH OK 11
KOCINKepJIiK Heriznepi YHBIMAACTHIPYABIH TEOPHSUIBIK KOHE MPAKTUKANBIK IAF/IbIJIApbIH KAIBIITACTIPA B! OH5
OCHOBBI 9KOHOMHKH U JucuurumHa GopMUpPYeT SKOHOMHYECKHH 00pa3 MBIIIICHUs, TEOPETUUECKHE M NPAKTHYECKUE HABBIKM OpTraHHU3allH OH 6
NIPEANPUHUMATENBCTBA YCHEIIHON NPEANPUHUMATENbCKON NEATEIbHOCTU IPEAIPUATUI B KOHKYPEHTHOU cpejie OH 8
Basics of economics and | The discipline forms an economic way of thinking, theoretical and practical skills in organizing successful
business entrepreneurial activities of enterprises in a competitive environment
Kem6acbLibIx Bys moHIi oKy Ke3iHIEe CTYACHTTep KeuIOaclIbUIBIK KaCHETTEp[i, CTHIbAEPIi, KOCIMOpbIH, aiiMaK >KoHe TyTacTall e OK 11;
HeTi31epi JCHTeHiHIe ocep €Ty oMIiCTepiH KOJAaHa OTHIPHIN, agaMIapAblH MiHE3-KYIKEI MEH ©3apa OpeKeTiH THIMII OacKapyabIH OK 18;
ozlicTeMeci MeH MPAaKTUKACBIH Urepei OK 23
OCHOBBI THAEPCTBA [lpn w3ydeHMn NaHHOW AWMCHMIUIMHBI CTYAEHTHI OBJIAJCIOT METOMOJIOTHEH M MpakTUKod 3(h(eKTHBHOTrO ynpaBiICHHS OH 5
MOBEJCHUEM U B3aHMOJAEHUCTBHEM JIOJEH MyTeM HUCIOJIb30BaHUS JTUAEPCKUX KauecTB, CTUJIEH, METOJOB BIUSHHSA Ha OH 6
YpOBHE NPEANPHSITHS, PETHOHA U CTPaHBbI B IIEJIOM OH 8
Basics of Leadership When studying this discipline, students will master the methodology and practice of effective management of behavior
and interaction of people through the use of leadership qualities, styles, methods of influence at the level of the
enterprise, region and country as a whole
Kapxbutslk cayarTsutblK | [ToH 6itiM amymmibuiap/ia skeke KapKbiFa KaTBICTHI MemiMaep KaObuiaay Ke3iHae YTHIMIB! KapKBUTBIK MiHE3-KYJIBIKTHI OK 11;
Heri3aepi KalpImTacTeipapl. [1oH aschiima OiniM amymisiiap Kap Kbl CATaChIHIAFB OAPIBIK KYpalaap/sl ic *KY31HIe KOIIaHyFa, OK 13
KIHAKTap el KeOeHTyTe, OI0/KETTI cayaTThl )KOCTIapJiayFa, CAIBIKTapAbl €CENTeyTe, CABIK €CENTUIITiH AYPhIC OH5
TONTBIPYFa, KapXKBUIBIK Ipo0ieManap TybIHIaFaH Ke3/e KapKbUIBIK MIeHTiMIep KaObuiaayFa xKoHe KapKbIIbIK OH 6
IASKTHIKTHI TaHYFa YHpeHei OH 8




OcCHOBHI (hHHAHCOBOM
IPaMOTHOCTH

JuctummHa GopMUpYyeET Y 00ydaromuXcs palioHaIbHOE (PMHAHCOBOE MOBEICHNE TIPH NPUHATHH PEIICHUH,
KacaroluXcs JINYHBIX (PMHAHCOB. B pamMKax TUCIUIIMHBI 00ydJaromecs: Hay4aThCs HCTIOIb30BaTh Ha MPAKTHKE
BCEBO3MOYKHBIE HHCTPYMEHTHI B 00J1aCTH (PMHAHCOB, IPUYMHOKaTh HAKOIICHHUS, TPAMOTHO ITAHUPOBATH OIO/IKET,
Hay4aTcs UCYHUCIATH HAIOTH, TIPABUIIBHO 3aTI0JIHATH HAJOTOBYIO OTYETHOCTD, IPHHUMAThH (PMHAHCOBBIE PEILICHHUS TIPH
BO3HMKHOBEHHMHU ()MHAHCOBBIX NMPOOJIEM M Pacro3HaBaTh (PMHAHCOBBIC MOIICHHHYECTBA.

Fundamentals of
financial literacy

The course develops rational financial behavior of students when making decisions related to personal finances. Within
the framework of the course, students will learn to employ all kinds of tools in the field of finance, to increase savings, to
plan budget, to calculate taxes, to fill in tax returns, to make financial decisions in case of financial problems and to
recognize financial fraud

Fouteimu 3eprreynepain | [IoH OKBITBUIATBIH callalaFbl FBUIBIMH 3€pTTEYJIep SicTepi MEH akaJAeMHsJIBIK XaTThl 3epTTeyre OarbITTanraH. bimim 5 OK 8
HeTi3aepi )KoHe ATyIIBIIAp TYKBIPEIMIAMAIBIK alapaTIICH XKOHE 3ePTTeY KYMBICHIHBIH HET13T1 Ke3eHIepiMeH, 9iCTep IiH KIiKTeIyiMeH, OK 13
aKaJeMUSUITBIK XaT oIapasl KOJNIaHy cajalapbIMEeH TaHbICagbl. BimiM adymbuiap FRUIBIME 3€pPTTEYJIEpIi CAaHIBIK JKOHE CAlalbIK Talnay OK 14
JaFAbUIaphIH UTepPYyTe JKOHE OHBIH HOTIDKEIIEPIH aKaJeMHUSUIBIK OpTaja Makala MeH OasHaamamnap TYpiHIE YCHIHyFa OH5
YHpeHe/I. OH 8
OCHOBBI HAYIHBIX JucnuninHa HampaBicHa Ha M3yYCHHWE METOJOB HAYYHBIX HCCICJOBAaHUN W aKaJeMHYECKOTO IMICHMa B H3y4aeMOM OH 10
HCCIICTIOBaHUN 1 obmactu. OOydaromiuecss O3HAKOMSATCA C TOHATHHHBIM ammapaToM ¥ OCHOBHBIMH J3TallaMH HCCIIEIOBATENbCKOMH
aKaJIeMMYeCcKoe IINChbMO | JIESITENBbHOCTH, Kiaccu(uKanueidl MeTooB, o0nacTsaMi MX HpuMeHeHus. OOydaromuecs Hay4aTcsl BIaJeTh HaBBIKAMH
KOJIMYECTBEHHOT'0 M KAUeCTBEHHOT'O aHAJIN3a HAYYHBIX HCCIIEIOBAHUN U MPEACTABIIATh PE3yNbTaThl B BUJIE IyOINKAIIIi
U BBICTYIUICHUH B aKaJIEMUYECKOU cpejie
Basics of Research and The discipline is aimed at the study of research methods and academic writing in the field of study. Students will study
Academic Writing the conceptual apparatus and basic stages of research activities, classification of methods, areas of their application.
Students will acquire skills of quantitative and qualitative analysis of scientific research and will be able to present their
results in the form of publications and presentations in the academic environment.
Wuki03uBTI ©3apa [Ton MyMKIHZIrI HIEKTEeyNi agaMJapMeH KapbIM-KaTbIHAC »acay IpPOLECIHJEe CTyIeHTTEp/AiH KOMMYHHUKATHUBTI JKOHE 5 OK 8
OpeKeTTeCy ITUKACHI QIIEYMETTIK JaFIbUIApBIH JaMBITYABI, epeKIle JACHCAYIbIK MYMKIHIIKTepi O0ap agamMIapIslH oJIEYMETTIK, SMOIUOHAIIBI OK 13
JKOHE MIHE3-KYJIBIK KUBIHABIKTAPBIHBIH EPEKIIeINiri Typaibl OLTIMII KalbINTACTHIPYOBl KaMTHIBI, COHBIMEH Karap OK 14
WHKJTIO3UBTI OLTiM Oepy koHe KociOW opTaja TyBIHIAWTHIH TYJIFaapaliblK e3apa OpeKETTeCy MOCEINCNEpiH MIeHTyTe OH5
KOMEKTECYT€e apHAJIFaH. OH 8
DTHKa HHKITIO3UBHOTO JucnumniimHa TpearoyiaraeT pPa3BUTHE Yy CTYICHTOB KOMMYHHKATHBHBIX W COIHANBHBIX HABBIKOB B IIpOIecce
B3anMOJIeHCTBUS/ B3aHMOJICHCTBHS C JIIOJbMH C OTPaHHYCHHBIMH BO3MOXXHOCTSMH 3IIOPOBBS, (pOpMHpOBaHWE 3HAaHHH O CBOEOOpa3wH
COIMAIBHBIX, MOIIMOHAJBHBIX W MOBEJCHUYECKUX TPYAHOCTEH JHI[ C OCOOBIMH BO3MOKHOCTSIMH 3/I0OPOBBS, a TaKXKe
IpU3BaHa TIOMOYh B PEMICHWH 337a4 MEXJIMYHOCTHOTO B3aWMOJICHCTBHSA BO3HHMKAIONIMX B HWHKIIO3WBHOW
00pazoBaTebHON 1 podeccCHOHANLHOM cpeie.
Ethics of inclusive The discipline develops communication and social skills in the process of interaction with people with disabilities. It
interaction forms knowledge about characteristics of social, emotional and behavioral difficulties of people with disabilities. Also it
helps to solve the tasks of interpersonal interaction in inclusive education and professional field.
KBIT MK Kazak (opsrc) Timi [Ton ka3zak TUTiH IIEeT TN peTiHAE CTYACHTTEpre TUIAI KOJAAHYIBIH OapiblK [CHreiliHIe KOMMYHHKATHBTIK 10 OK 16,
00/1 OK KY3BIPETTITIKTI KJIBINTACTBIPy apKbUIBI QJIEYMETTIK, MOJCHUETAPANIbIK, KOCiOM KaphIM-KaThIHAC KYPAJbl PETIHAC Ka3aK OK 17
GED MC TITIH camaibl MCHIepY/Jli KAMTaMachI3 eTell OK 18
Kazaxckuii (pycckuii) JuciumumHa obecrieunBaeT Ka4eCTBEHHOE YCBOSHHE Ka3aXCKOTO s3bIKa KaK CPECTBA COLMAIBEHOTI0, MEXKYJIBTYPHOTO, OH 8




SA3BIK

poheCCHOHATBHOTO 00ImIeHNs Yepe3 GopMUpOBaHHE KOMMYHUKATUBHBIX KOMIIETCHIIMH BCEX YPOBHEH HCIIOB30BaHUS
SI3BIKA JIJIS] M3YYAIONTNX Ka3aXCKHUHU SI3BIK KAK HHOCTPAHHBIM.

Kazakh (Russian)
language

The discipline provides high-quality mastering of the Kazakh language as a means of social, intercultural, professional
communication through the formation of communicative competencies at all levels of language use for students of
Kazakh as a foreign language

JKBIT MK Hleren Tim [ToH cTyneHTTEepAiH MoJEeHUETapAIbIK-KOMMYHUKATUBTIK KY3BIPETTUNINH IIeTesl TumiHAe OumiM Oepy OapbIChIHAA 10 OK 16,
OO0/[ OK JKCTKUTIKTI JICHIeH/Ie KaTbIITACTHIPAIBL. OK 17
GED MC WHocTpaHHbII S3bIK JucuurmmHa GOpMHUPYET MEKKYJIbTypHO-KOMMYHHKAaTHBHYIO KOMIIETEHIIMIO CTYJCHTOB B MpOLECCE HWHOS3BIYHOTO OK 18
00pa3oBaHysl Ha JOCTATOYHOM YPOBHE. OH 8
Foreign language The discipline forms the intercultural and communicative competence of students in the process of foreign language
education at a sufficient level.
BIT XK Kacibu OarbiTTanran [lon aynapmarany >KoHE MOJICHHMETapalblK KOMMYHHKALMsl CalachIHIAFrbl KociOM MiHAeTTepHi Iuemy OOMbIHIIA 4 OK 16,
BJI BK mIeT Tii MIPAKTUKAJIBIK KBI3METTI XKY3€re achlpy VIIH KaXKETTi >Kalbl MOJCHHU, KOciOW JKOHE JTMHTBHCTHUKAIBIK KY3BIPETTEP.i OK 17
BD UC KaJIBIIITACTRIPA B! JKoHE HaMbITaabl. [1oH aschiHma Ka3ipri aJieMeri ayJaapMaiibl MaMaHIBIFGI, aybI3INa JKoHE jkazdala OK 18
ayzapMma, TpaHCKpealus, JOKaIH3anns )KOHe HHTEPHAIIMOHAIN3AIIS CaTaChIHIAFBl HETI3T1 Macesenep KapacThIPBUIAIb. OH 8
[ToH Oenriii aymapMambuIapMeH cyX0aTThl THIHAAYIBI XKOHE TaIay bl KAMTHIBI. OH 10
IIpodeccronampHO- HucnunumHaa (GOpMHPYET M pa3BHBaeT OOIIEKYNBTYPHBIC, NMPO(ECCHOHANBHBIE M IJMHTBUCTHYCCKHEC KOMIICTCHIIUHI
OpUECHTHUPOBAHHBIH HEOOXOAUMBIC IIJIsl OCYIICCTBICHUS TPAKTHUCCKON NEATCIFHOCTH IO PEUICHUI0 MPO(ECCHOHANBHBIX 3a/1a4 B O0JACTH
WHOCTPAHHBIH S3BIK MIEPEBOIOBEICHISI U MEXKYJIbTYPHOH KOMMYHHKAIWHA. B paMkax NUCHMIDIMHBI PACCMATPUBAIOTCA TAKHE TEMBI, KaK
npodeccusi nepeBoAYrKa B COBPEMEHHOM MHUpE, OCHOBHBIE MPOOIeMbl B c(epe YCTHOrO M NMHUCHMEHHOrO IMepeBOa,
TpaHCKpealus, JIOKaJu3alMsd ¥ WHTepHAUMOHAIM3auusA. JlucuuiuimHa mpeanosiaraeT MPOCIyIIMBAaHHE W aHAIM3
HMHTEPBBIO CO 3HAMEHUTHIMH IIEPEBOTUNKAMH.
Professionally oriented  |The discipline forms and develops general cultural, professional and linguistic competencies necessary for the
foreign language implementation of practical activities to solve professional problems in the field of translation studies and intercultural
communication. Within the framework of the discipline, topics such as the translator's profession in the modern world,
the main problems in the field of interpretation and translation, transcreation, localization and internationalization are
considered. The discipline involves listening to and analyzing interviews with famous translators.
KBIT MK AKnapaTThIK- [oH tM@pPIBIK KOMMYHUKAIVSUTBIK TEXHOJOTHSIIAP apKBUIBI aKIMapaTThl i37ey, cakTay, OHAey JKoHe Oepy MpoIecTepiH, 5 OK 19,
00/J1 OK KOMMYHHUKAIHSITBIK o/icTepiH CHIHM Oaranay oHe Taljay KaOlIeTiH KalbITacTHIPaIbl OH 8
GED MC TEXHOJIOTHLIIAp
WndopmannonHo- JuctuuimHa (opMupyeT CIocoOHOCTh KPUTHYECKH OICHMBATh M AHAJIM3MPOBATh IPOLECCHl, METOABI IOUCKa,
KOMMYHHUKaIMOHHBIE XpaHeHHs, 00padOTKH U repeaayn HHPOPMAIHH, TOCPEICTBOM IU(PPOBBIX KOMMYHHKAITHOHHBIX TEXHOJIOTHH.
TEXHOJIOTHH
Information and The discipline forms the ability to critically evaluate and analyze the processes, methods of searching, storing,
Communication processing and transmitting information through digital communication technologies
Technologies
BIT KK JKacanapl MHTEIUIEKT IToHAi OKyIBIH MaKcaThI: SPTYPIIL canara OeliMIeNTreH HHTEIUICKTYaJIIbl KyHenepai KYpYIbIH Ka3ipri TeOpHsIChl MeH 5 OH 2
BJI BK HeTi31epi TOXipubOeci Typaisl TyTac Kyieni TyCiHiK KausimTacTeIpy. [IoHII MEHTepy HOTHXKECIHIE CTYCHTTEDP JKacaH/Ib OH 6
BD UC MHTEJUIEKTTIiH HeT13Ti YFeIMIaphl MEH TEPMUHIEPiH OiJIe/1i ’KoHE 0JIapMeH KYMBIC icTey i YHpeHei, 03/1epiHiH Kocion OH 8

KBI3METTEPiHIH THIMTITiH )KOHEe HOTHKEJIEPiH jKaKcapTy VIIiH JKacaH bl HHTEIUICKTTIH MPUHIIUITEPiH, 9IiCTepiH JKoHEe




HJCONOTHIAPBIH TYCiHE I, OaFaapIaMalbiK Kypaiaapbl MEH 9/IiCTepiH KOJMAaHa I, COHIAal-aK KacaH Ibl HHTEJUICKTTI
TaiaiaHy IbIH dTHKAJIBIK aCTICKTUICPiH MEHIepe/i.

OCHOBBI
HCKYCCTBCHHOTO
HHTEJUIEKTA

Lenbto n3ydeHNs JaHHOW AUCIUIUINHBI ABISIETCS (hopMUpOBaHHE IIEIOCTHOTO TIPEACTABICHUS O COBPEMEHHOM
COCTOSIHUY TEOPHUH U MPAKTUKU TOCTPOSHUSI MHTEIJIEKTYaJIbHBIX CUCTEM Pa3IMYHOr0 Ha3HaueHus. B pesynbrare
OCBOCHMS JUCIHUILUTUHBI 00yJarouuecs OyayT 3HaTh U ONICPUPOBATH OCHOBHBIMH MOHATHSIMH U TSPMUHAMHU
HUCKYCCTBEHHOTO MHTEJIEKTa, TOHUMATh MPUHIUIIBI, METO/IBI U UACOJIOTHMH UCKYCCTBEHHOTO UHTEIUIEKTA, TIPUMEHSTh
MIPOrPaMMHBIH HHCTPYMEHTAPHIA U METO/IbI HCKYCCTBCHHOTO MHTEIUIEKTa IS () (HEKTUBHOCTH U YTy YIICHHS
Pe3yJIBTaTOB CBOCH MPOGECCHOHATBHOM NeSITEIBPHOCTH, & TAK)KE IOHUMATh ATUYCCKHUE aCTICKThI UCTIOIb30BaHUS
HCKYCCTBEHHOTO MHTEJIJICKTa

Fundamentals of
Acrtificial Intelligence

The purpose of the course is to form a holistic view of the current state of theory and practice of building intelligent
systems for various purposes. As a result, students will learn and operate the basic concepts and terms of artificial
intelligence, understand the principles, methods and ideologies of artificial intelligence, apply software tools and
methods of artificial intelligence for the effectiveness and improvement of the results of their professional activities,
understand the ethical aspects of the use of artificial intelligence.

BIT KK
BJ] BK
BD UC

AHaTUTHKAIIBIK XHMUS

IToH XUMHUsSl FBUIBIMBIHBIH Ka3ipri AaMy TEHACHIMSUIAPbIH 3ePTTeii; OeHOpraHuKalIbIK 3aTTapAblH KYPBUIBIMBI MEH
KacHeTTepi, 3epTTeyep/ae KONIAHBUIYbl, AHATUTUKAIBIK TKIpUOENep/i Kyprily, ajblHFaH 3aTTapibl Taljay KOHE
Oeutin any Typaiisl TYCiHIK Oepeni. 3aMaHayn aHaJMTUKAIBIK JKaOAbIKTapMeH (crekTpodoToMeTpiiep, Xxpomarorpadrap,
pH-emeyimrep) KyMbIC iCTEy AaFAbUIAPbIH KATBIITACTHIPAIbI, COHBIMEH KaTap INIHKI3aT MCH JalblH OHIM CamachiH
OakplIay/bl KOCa ajFaHja, OMOTEXHOJOTHSUIBIK MaHbI3bl 0ap KOCBUIBICTap/bl CaHIBIK/CAllalIbIK Tajjay oIiCTEepiH
yipereni.

AHanutnueckas XUMHUS

JuciumuinHa u3y4aeT COBpEMEHHbIE TeHICHIINN Pa3sBUTHA XUMHYECKON HayKH; JaeT MOHATHE O CTPYKTYpe M CBOICTBaxX
HEOPTaHMUYECKUX BEIIEeCTB, MX TNPUMEHCHHHM B HCCIEIOBAHMAX, MOCTAHOBKM AHAJUTHYECKHX OIIBITOB, aHAIU3E |
BBIJICTICHUH TOJy4aeMbIx BemiecTB. PopMupyer HaBBIKM PabOTHI ¢ COBPEMEHHBIM aHAIUTHYECKHUM O00OpYIOBaHHUEM
(ciektpodoTomerpaMu, Xpomarorpadamu, pH-MeTpamMm) M MeToAaMH KOJHMYECTBEHHOTO/Ka4eCTBEHHOTO aHajH3a
OMOTEXHOJIOTHUECKH 3HAUMMBbIX COSIMHEHHUH, BKIIFOUasi KOHTPOJIb Ka4eCTBA ChIPbs 1 TOTOBOM NMPOIYKIHH.

Analytical chemistry

The discipline examines modern trends in chemical science development and provides fundamental knowledge of the
structure and properties of inorganic substances, their applications in research, analytical experiment design, and
analysis/isolation of derived compounds. It develops practical skills for operating modern analytical equipment
(spectrophotometers, chromatographs, pH-meters) and applying quantitative/qualitative analysis methods for
biotechnologically significant compounds, including quality control of raw materials and finished products.

OH 3
OH 6
OH7

BIT KK
BJ BK
BD UC

Martemaruka Moynp MoHI KOMIIBIOTEPIIK TEXHOJIOTHSUIApIBl MaiganaHa OTBIPHIN, HpoOieManapabl MOJENbIEYTe, TajjayFa >KOHe
ImIenryre KOMEKTECeTiH MaTeMaTHKaIbIK ammapaTThl MEHrepyre MYMKIHAIK Oepeli; MaTeMaTHKaibIK —oJIicTep,
CTyJIEHTTep/IiH OoylalaK KhI3METiIHIH CaJachlHAH MaMaHAAp PETiHAE MPOIECTep MEH KYOBUIBICTApJbl 3€pPTTEyTe >KOHE
OoimKayFa MYMKIHIIK O6epeti

Matemaruka JucnunuimHa  MOAYyJsS  pa3sBUBAeT  CHOCOOHOCTHM TNPHUMEHAThH MaTeMaTHYECKOE  MBIIUICHHE JUIS  pPEIeHHS

MIPOU3BOJICTBEHHBIX 33/1a4 B MOBCEAHEBHBIX CUTYAIIMSX, UCIIOJIB30BATh MAaTEMAaTHUECKHUE CIIOCOOBI MBIIIIEHUS (JIOTHKA,
MIPOCTPAHCTBEHHOE MBIIIJICHUE) W Tpe3eHTanuu (HopMysbl, MOAETH, TabMUIBl U T.I.) B CBOCH MpoQecCHOHATbHON
JIeSITEJIbHOCTH

Mathematics

The discipline of the module develops the ability to apply mathematical thinking to solve production problems in
everyday situations, to use mathematical ways of thinking (logic, spatial thinking) and presentations (formulas, models,

OH1
OH 3
OH 8




tables, etc.) in their professional activities

BIT XK Omsuka Byn moH (¢um3mKaHBIH HETi3Ti 3aHOApsl MeH (PU3HUKAJIBIK KYOBUTBICTAPBIH, TEOPUSUIBIK JKOHE KOJIIaHOANbl ecenTepii OH1
B BK IIenTy YIIiH ONApABIHIC KY3iHIE KOJIAHBUTY MYMKIHAIKTEpiH 3epTreiimi. [loH omeMHIH Ka3ipri 3aMaHFbl (PU3HUKAJBIK, OH3
BD UC KOPIHICIHIH HETi3rl TYCIHIKTEPiH KaMTHIBI. OH 8
Oduznka JlanHas IMCIMIUIMHA W3y4YaeT OCHOBHbBIC (pU3MYECKUE SBICHUS M 3aKOHBI (PU3UKU M BO3MOXKHOCTH MX HMPAKTHYECKOTO
NIPWIOKEHUST NI PELICHUs] KaK TEOPEeTHYECKHMX, TaK M NPUKIAAHBIX 3ajad. JlUcUuIUIMHA COJEPKUT OCHOBHBIC
TIPE/ICTABIICHUS] COBPEMEHHOW (hM3MYECKOM KapTHHBI MHPA.
Physics This discipline studies fundamental physical phenomena and laws, as well as their practical applications in solving both
theoretical and applied problems. It covers the key concepts of the modern physical worldview
BIT XK MamanppIKKa Kipicre [ToH 3 KaciOiH TYCiHY MYMKIHJITIH oHE ¢ OFaH KbI3BIFYLIBUIBIKTBI KaJIBIITACTHIPYFa OarbITTalIFaH; JKeKe iC-9peKeTTi OH1
BJI BK YUBIMAACTBIPYFa, COHIAl-ak ©3iHiH KociOW MIHAETTepiH OpBIHIAY OiCTepiH Oaramayra BIKman eTemi. [IoHII OKy OH 3
BD UC aJIBIHFaH OUTIMJII K9Ci0W KpI3METTE KOJJIaHyFa MYMKIHIIK Oepeni. KoMaHnama )yMBIC iCTey TaFabUIapbIH JaMbITabl. OH 6
Beenenmne B npodeccuto | JucummmmHa GOopMHEPYET BO3MOXHOCT TOHUMAHHS CBOEH Ipodecchu, HalpaBjieHa Ha (popMHUpoBaHIe HHTEpeca K Hel;
CcrocoOCTBYeT OpraHW3allMd WHAWBHIYATBHOW NEATCITFHOCTH, a TaKXKE OICHHBAHWIO METOIOB BEIIOJHEHHS CBOUX
po¢eCCHOHANBHBIX 3a1ad. 3ydeHne NUCIUIUIMHBI MMO3BOJHUT MPUMEHSATh HOIyYeHHBIC 3HAHUS B TPO(ECCHOHATBHON
JesiTebHOCTH. Pa3BuBaeT HaBBIKK pabOTHI B KOMaHJIE.
Introduction to the This discipline cultivates comprehension of professional competencies, stimulates scholarly engagement with the subject
profession matter, and facilitates the systematization of individual research activities alongside critical evaluation of methodological
approaches to professional tasks. Mastery of the discipline's content enables the transfer of acquired knowledge to
professional practice while fostering collaborative research skills.
BIT XK Monekynanbik Ouonorust | IToH jxacyia TipiIilirinae MWenyn pes aTKapaTblH HYKJIeWH KbIILIKbIIIApbl MEH aKybI3/1apblH KYPbUIBIMbI, KACHETTepi OH1
B/l BK Heri3aepi MeH (YHKUUsUIaphl Typaybl Kas3ipri TEOPHSUIBIK OUTIMIEPMEH JKOHE COHFbI FBUIBIMH JKETICTIKTEPMEH TaHbICAbI; OH 2
BD UC OuoMOJIeKyIagap JCHreHiHAe T'eHETHKAIBIK aKmapaTThl cakTay, KeOeiTy, Oepy KoHe iCKe achIpy TETIKTEpi Typasibl OH3
TYCiHIK KaJBIITACTHIPY.
OCHOBBI MOHeKyJ’IﬂpHOﬁ III/ICLII/IHHHH& N3y4a€T COBPEMECHHBLIC TCOPCTUYCCKHUE 3HAHUAMU W TOCICAHUEC HAYYHBIC JOCTHIXKCHUSA O CTPOCHUU,
OHOJIOTHH CBOMCTBaxX U (I)yHKHI/ISIX HYKJICMHOBBIX KHUCJIOT U 6GHKOB, HUI'paromyx peuarouryro poJjb B KU3HCACATCIbHOCTH KIIETKU;
chopMUpOBaTh TOHUMAaHHWE O MEXaHM3MaX XpaHEHWs, BOCIPOW3BEICHWS, IMEpeNadyd W pPealn3allid TeHEeTHIECKOH
nHPOPMALUK Ha YPOBHE OMOMOJICKYIL.
Fundamentals of The discipline provides comprehensive exposure to contemporary theoretical frameworks and cutting-edge scientific
molecular biology advancements concerning the structure, properties, and functions of nucleic acids and proteins, which are fundamental to
cellular processes. It establishes a systematic understanding of the molecular mechanisms governing genetic information
storage, replication, transmission, and expression at the biomolecular level.
BIT XK buotexnonorus [Ton OwmoTexHOJNIOTHAMA KOJIAHBUIATHIH HBICAHAAPIBI XKOHE Tipi OPraHU3MIEpAl JKacCyIIANBIK JKOHE MOJICKYJIaJIbIK OH1
B/l BK HbICaHapbl neHreine 6ackapy omicrepin 3eprreidmi. [IoH MHKpoopraHm3MIEpi, ©CIMAIKTEp MEH >XKaHyapiapabl BruoTexHomorus OH 2
BD UC 00BeKTIEP] peTiHAe, COHal-aK )kaHa OMO0OBEKTIIEP Il JKacay YIIiH KOJJaHBIIATHIH HET13T1 KaFUAATTap MEH ToCiiaep i OH3
KapacThIpabl
OOBEKTHI I_II/ICHI/IHIII/IHa n3y4qacr 06’BeKTH, HCTIOJIB3YIOMINECA B OMOTEXHOJIOTUH U METOAbI MAHUITYJIAUN KUBBIMHU OpTaHU3MaMHu
OMOTEeXHOJIOTHH Ha KJIETOYHOM M MOJIEKYJIIPHOM YpOBHE. JIMCLMIIIMHA pacCMaTpUBA€T MUKPOOPIaHU3MBbI, PACTEHUS U KUBOTHBIX Kak

00BEKTHI 6I/IOTCXHOJ'[OFI/II/I, a4 TaKXXC OCHOBHBIC MNPHHOWIBI W TIOAXOJbI, MNPUMCHAIOMIMECA I CO3JaHUSA HOBBIX
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Biotechnology facilities

The discipline examines biological systems utilized in biotechnological applications and methodologies for the
manipulation of living organisms at cellular and molecular levels. It investigates microorganisms, plants, and animals as
biotechnological substrates, while exploring fundamental principles and strategies for engineering novel biological
entities.

BIl XK
BJl BK
BD UC

Huronorus

[{uronorust Kypchl jKacyIlaHbIH KYPBUIBICHIH, KbI3METIH JXKOHE JaMyblH 3epTTeiil. JKacyllaHbIH HeTi3ri KOMIIOHEHTI
xoHe eMip Herizi. CoHzaii-aK jkacylnanapAblH MaMaHJlaHy epeKIICTIKTepiH KapacThIpaabl. )KacyIlanap/blH KYpPBbUIBICHI
MEH XHMHUSUIBIK ~KYpaMblH, KAaCyMIAIMITK KYpbUIBIMAAPABIH (QYHKUWSUIAPBIH, JKaHyapyiap MeEH OCIMIIKTep
OpraHU3MIHJICT] JKacylagapblH (YHK-IUIIAPBIH, XKacyllalapIblH KeOCl MEH JaMybIH, KacyllalapblH KOpIIaFraH
opTa KarJainapbiHa OeiMaenyid 3epTTenai

Huronorus

Kypc muronornn msydaer crpoeHue, GYHKIMH W pa3BUTHE KJICTOK. OCHOBHOM KOMIOHEHT KJIETKHM M OCHOBA XXH3HH.
Taxke paccMaTpuBalOTCd OCOOCHHOCTH CIICIMAIN3AIMK KIETOK. V3ydyaeT CTpoeHHMEe M XMMUYECKHH COCTaB KIETOK,
(GYHKIMH BHYTPUKJIETOYHBIX CTPYKTYpP, (DYHKIMHM KJICTOK B OpPraHM3ME >KMBOTHBIX M PAacTEHHWH, pa3MHOXCHHE W
pa3BHUTHE KIETOK, aJalTalliI0 KJICTOK K YCIOBHUSIM OKPYXKaIOIIEeH cpeipl

Cytology

The course of cytology studies the structure, function and development of cells. The main component of the cell and the
basis of life. The features of cell specialization are also considered. studies the structure and chemical composition of
cells, functions of intracellular structures, functions of cells in the body of animals and plants, reproduction and
development of cells, adaptation of cells to environmental conditions
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buoTtexnomorus
Heri3aepi

[ToH MUKPOOTHIK MeTabOJIM3M MEH (epPMEHTATHBTI OMOXMMUSUIBIK KaiWTa KypyjapFa Heri3feiareH OHOTEXHOJOTHSIIBIK,
OHJIIpiCTIK mpouecTepl 3eprreyre OarbiTTanFaH. OHIAa MHUKPOOTHIK OMOCHMHTE3/IH JXoHE (DEPMEHTTIK-KaTallu3/IeHIeH
XKyitenepiH eHIIPICTIK KOHE FhUIBIMH MaKCaTTarbl NPUHLMUIITEPI MEH KOJJIAHBUIYbI 3€PTTEJilN, OUOIOTHSIIBIK YKOJIMEH
QJIBIHFaH OHJIIPIC 9MIICTePiH OHTAWIAHBIPYFa 0aca Ha3ap ayaapbuIajbl.

OCHOBBI OMOTEXHOJIOTHHA

JucuuruimHa (GoKycupyercs Ha W3Y4YeHHH OWOTEXHOJIOTHYECKHMX MPOM3BOJICTBEHHBIX IPOIIECCOB, OCHOBAaHHBIX Ha
MHUKPOOHOM MeTabosM3Me U (epMEHTATHBHBIX OMOXMMHUUECKHUX IpeBpalleHusX. B Hell paccMaTpuBarOTCsl NPUHIUIIBL U
IIpUMEHEHNEe MUKPOOHOTO OMOCHHTE3a M CUCTEM, KaTaIU3UPYEMBIX (PepMEHTaMH, B IPOMBIIUICHHBIX W HAyYHBIX IEJIX,
€ 0COOBIM aKIIEHTOM Ha ONTHMHM3AIMIO METOJIOB IIPOM3BOJICTBA OHOIOTHUECKOTO MTPOUCXOXKIACHHSL.

Biotechnology basics

The discipline focuses on the study of biotechnological production processes based on microbial metabolism and
enzymatic biochemical transformations. It examines the principles and applications of microbial biosynthesis and
enzyme-catalyzed systems for industrial and scientific purposes, with particular emphasis on optimizing biologically
derived production methods.
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BIT KK
BJ BK
BD UC

JKamme! sxoHe
MOJIEKYJIaJIbIK T€HETHKA

[Ton MuKpoOpraHusMaep, >aHyapiaap MeH OCIMIIKTEpJeri Myparepiik 3aHAbUIBIKTAPBIMEH JKoHE Oenriuiepiin
e3reprimririMeH TaHelcThipanbl. On TykbiM KyanalTeiH aknapartel [IHK-man PHK-ra sxone oman opi Oenrim Oip
aKybI3ra Oepy IpoIleciHIH MoHIH amryra OarpITTanrad. [1oHAI OKy Ke3iHIEe CTyIeHTTep XPOMOCOMATapAbIH TYPJIEPiH
axpIpara OUTyAl, opTYpii OMO OOBEKTINEP/iH KapUOTHIIIH aHBIKTAYAbl, XPOMOCOMAJIBIK ab0eparusiaap/sl, COHIAN-aK
TeHJTIK JKOHE TeHOMJIBIK MY TAIMSJIAP Ikl a)KbIpaTa Oimy/ii YHpeHei.

OO6m1ast ¥ MOJIEKyJIApHAs
TCHCTHUKA

JucnumimHa 3HAKOMHUT C 3aKOHOMEPHOCTSIMH HACJIEOBAaHUS M W3MEHYMBOCTH IIPU3HAKOB y MHKPOOPTAHHW3MOB,
KUBOTHBIX W pacTeHMH. HampaBieHa Ha pacKpbITHE CYIIHOCTH IpoIecca Mepeaadd HACIeICTBeHHOW WH(pOpManuu OT
JHK x PHK u nanee x omnpeaenernHoMmy Oenky. Ilpm m3y4eHMH AWCIUIUIMHBI CTYJEHTHI HAaydaTcs Pa3jIndaTh THIIBI
XPOMOCOM, OTPEAETATh KAPUOTHI Pa3INIHbIX OMOOOBEKTOB, pa3InyaTh XPOMOCOMHBIE a00epaIiy, a TakKe TeHHBbIe U
TE€HOMHBIE MyTalUH.

OH1
OH 3
OH 6
OH 9




General and Molecular
Genetics

This discipline examines the fundamental principles governing inheritance and trait variation across microorganisms,
animals, and plants. It explores the molecular mechanisms underlying genetic information transfer from DNA to RNA
and subsequent protein synthesis. Through this course, students will develop competencies in: chromosome
classification, karyotype analysis of diverse biological specimens, and identification of chromosomal aberrations along
with gene and genomic mutations.

BII TK AnaM xoHe JkaHyapJap [ToH >xaHyapiap MeH ajaM ar3ajJapbIHBIH HEri3ri JKyHellepiHiH KYpPBUIBICBI MEH KbI3MET €TYIHIH epeKIIeTIKTEepiH; ajam OH 1
B/l KB (u3moIIOrHsACH MEH aHyapJapJarbl HeTi3r1 (GU3HONOTHSIIBIK YPAICTEPIl 3epTTei/i; afaM MeH XaHyapiap/ia FTOMeoCTa3 bl KaMTaMachl3 OH 3
BD EC eTYJIIH PEeTTeyIlli MeXaHU3M/Iepl Typajibl TYCIHIKTEp i KaJIbIITACThIPYFa bIKIAJ eTell. OH 6
®uznonorus yenoseka v | JlucuuniuuHa M3y4aeT OCOOEHHOCTHM CTPOCHUS M (PYHKIMOHUPOBAHHMS OCHOBHBIX CHUCTEM OpPraHOB J>KHBOTHBIX U
JKUBOTHBIX YeJOBeKa; OCHOBHbIE (DM3MOJIOTHYECKHE IIPOLIECCHl y YEeNOBeKa M JKUBOTHBIX; CIIOCOOCTBYET (OPMHUPOBAHHIO
TIPEACTABIICHUI O PETYIATOPHBIX MEXaHU3MaxX 00ecedeHHsi TOMe0cTa3a y YeJIOBeKa U JKUBOTHBIX.
Human and animal The discipline investigates the structural and functional characteristics of principal organ systems in animals and
physiology humans, examining fundamental physiological processes in these organisms. It further explores the regulatory
mechanisms that maintain homeostasis in both human and animal biological systems, thereby establishing a
comprehensive understanding of organismal physiology.
BII TK OCIMIIKTIH [Mornmi oky eciMuikTep (U3MONOTHACH OMICTEPiH KociOM KBI3METTIH OpTYpJl calamapblHIa KOJNJaHyFa, ©CIMIIK OH 1
BJl KB (hH3HOTOTHSCH MEH aF3achIHBIH HETI3Ti eMIpIIiK mporecTepin Oackapyra, (pU3HOIOTHAIIBIK IpoIecTep i 3epTTey OOMBIHINA JalajblK JKOHE OH3
BD EC OHOTEXHOJIOTUACH 3epTXaHaJIbIK IKCIIEPUMEHTTEDP JKYPTri3yre MyMKIHAIK Oepei OH 6
Du3HoNOrUs 1 W3yyeHne OMCUMIUIMHBI [O3BOJIIET HCIIOJNB30BaTh METOAbl (DM3HMOJOTMH pAcTeHWH B pasaM4HBIX  cdepax
6uoTexHONIOTHA poQeCCHOHANBHON JAEATEeNbHOCTH, YIPABISATh OCHOBHBIMH JKH3HEHHBIMH IPOLECCAMH PACTHTENILHOTO OpraHu3Mma,
pacTeHuit IIPOBOJIUTH MOJIEBBIE M Ja00paTOPHBIE SKCIIEPHUMEHTHI 10 U3YUCHHIO (PH3HOJIOTHYECKUX IPOIIECCOB
Physiology and Plant The study of this discipline enables the application of plant physiology methodologies across various professional
biotechnology domains. Students acquire the competence to regulate fundamental life processes in plant organisms and conduct both
field and laboratory investigations of physiological phenomena.
BIT XK OH3UMOJIOTHUS [ToH XUMUSIIBIK KypbUIbIM, (GepMeHTTepIiH Kacuertepi, (epmenratuBti Kartanm3 epekiuenikrepi, XacyllaJarbl OH1
B/l BK (epMEHTATUBTI peakUsIap/bl peTTey jKoHe (PepMEHTTEPII IPaKTHKaAa KOJaHy Typaiibl OUTiM XKyleciH kypaiiapl. [Ton OH 2
BD UC (depMeHTTEpMiH ~ O€NCeHAI  OPTANBIKTAPBHIHBIH ~ HETI3ri  MEXaHW3MICpIMEH, HWHTHOWTOpIap MeH  (epMeHT OH3
aKTHBATOPJIAPHIHBIH KaThICYbIMEH KaTAIMTUKAIBIK PEaKIHMSIIaP/IbIH epeKIIeTiKTepiMEH TaHbICTIPAIbI.
OH3UMOJIOTHS JuctmiuimHa  (GopMHUpYeT CHCTeMy 3HaHMH O XHMHYECKOW CTpYKType, cBOicTBax (pepMeHTOB, OCOOEHHOCTSIX
(epMEHTaTUBHOTO KaTajn3a, Peryysiiuy (EpMEHTATHUBHBIX PEAKIMH B KIETKE W HCIIOJIL30BaHUS (EPMEHTOB B
MPAaKTHYECKOH JeITeNIbHOCTU. JIMCIUIIMHA 3HAKOMHT C OCHOBHBIMH MEXaHW3MaMH pPabOThl AaKTUBHBIX IIEHTPOB
(epMEHTOB, OCOOEHHOCTSIMH TPOTEKAaHHWs KaTaJUTUYECKHX pEeakuuii B NMPHUCYTCTBUM HMHIMOWTOPOB M aKTHBATOPOB
(hepMeHTOB.
Enzymology This discipline establishes a comprehensive framework of knowledge concerning the chemical structure and properties
of enzymes, with particular emphasis on enzymatic catalysis mechanisms, regulation of enzymatic reactions within
cellular systems, and practical applications of enzymes. It examines fundamental principles of enzyme active site
mechanisms and analyzes characteristic features of catalytic reactions mediated by enzymes in the presence of specific
inhibitors and activators.
BII TK Kacymansik [Ton Tipi opraHmu3MAep >KacyIIACBHIHBIH KYPBUIBIMBI MEH XHMHUSUIBIK KYPBUIBIMBIMEH, Oenrini Oip opranestanapsl OH 2
b/l KB OMOTEeXHOIOTHS OMOTEXHOJIOTHSUIIBIK MaKcaTTap/a MaiajJany MYMKIHAITIMEeH, TeHeTHKAJBIK KOHE KACYIIAIbIK MHXCHEPHSIHBIH HET13T1 OH 3




BD EC

omictepiMeH TaHBICTHIpaAbl. [ToH Oip ’kacyIraHBl MaHMITYISILUIAY, SPTYPIIi XKacymanap MEH OJIAPIBIH TeHETHKAJBIK
MaTepHaIapbIH OipiKTipy, COHBIMEH KaTap KOPEKTiK OpTaHBIH OHTAWIBI KypaMBbIH TaHMIAII, in Vitro skacymiajJapblH ecipy
KaOlIeTTepiH KAJIBINTACThIPAJIbL.

Knerounas
OHMOTEXHOJIOT U

JlucuuIuinHa 3HaKOMHT CO CTPOGHHUEM U XUMHUYECKOW CTPYKTYpOH KIETKM XHBBIX OPIaHU3MOB, BO3MOXHOCTBIO
UCIIONIb30BAaHMs TEX WJIM WHBIX OpraHell B OMOTEXHOJOTHYECKHX IIENSX, OCHOBHBIMH METOJIaMH TE€HETHUECKOH H
KJIETOYHOH WHXeHepud. JucuuminuHa (opMHUpyeT yMEHHs MaHUWIYJINPOBAaTh EIWHUYHOW KIIETKOHW, NpPOU3BOIUTH
CIIMSTHUE PA3IMYHBIX KJIETOK M MX TeHETHYECKOTO MaTepHana, a TakKKe KyJbTHBHPOBATh KJIETKH in Vitro, momoupas
ONTUMAJIbHBIN COCTaB MUTATENBHON CPEbL.

Cell biotechnology

This discipline provides fundamental knowledge of cellular architecture and molecular composition in living organisms,
while exploring the biotechnological potential of specific organelles. It covers essential methodologies in genetic and
cellular engineering, developing competencies in single-cell manipulation, cell fusion techniques, and genetic material
hybridization. Furthermore, the discipline emphasizes in vitro cell culture maintenance, focusing on optimization of
nutrient medium formulation for various experimental and industrial applications.

OH 4
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AKyBbI3 HH)XEHEPHACHI

[Ton maiimansl HeMece KYHABI aKybI3#apibl JaMBITyMEH alHaibIcaThlH brotexnomnorus OemiMiH 3eprreiini. byn mon
aKybI3lapAbIH KaTHapiaHyblH, aKybI3/apbl ©3repTy jkKoHe Kypy NPHHIMIITEPIH 3epTTeyre OarbITTanFaH. JucnuminHa
TabuFn axKybI3JapAblH KYPBUIBIMBIH ©3repTyre >KoHE OepiireH KacuerTepi Oap axybl3gapabl alyFa OarbITTaFaH
9JliCTepMEH TaHBICTHIPAIbI.

benkoBas uHxeHepus

JlucuMruiiHa M3ydyaer pasjesl OMOTEeXHOJOTHH, KOTOPBIH 3aHMMAeTcsl pa3pa0dOTKOM MOJIE3HBIX WM LEHHBIX OEJIKOB.
JlaHHasi qUCIUILIMHA HaIlpaBjieHa Ha ucciienoBaHue (osanHra 6eIKoB, IPUHIUIIOB MOAUGDHUKALIMN U CO3aHus OSIIKOB.
JuciumninHa 3HAKOMUT C TpPHEMaMM 10 IeJICHANpPaBICHHOMY W3MEHEHHUIO CTPYKTYPhl HPUPOAHBIX OEIKOB U
TIOJTY4EHHIO HOBBIX O€JIKOB C 33/IaHHBIMU CBOMCTBAMHU.

Protein Engineering

The discipline focuses on the specialized branch of biotechnology dedicated to the development of functionally valuable
proteins. It systematically examines protein folding mechanisms, fundamental principles of protein modification and
engineering. The course introduces methodological approaches for targeted modification of native protein structures and
generation of novel proteins with predetermined functional characteristics.
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Tennix xone
KACYIATIBIK HHKEHEPHS

[Ton Gomanrak MamMaHgapaa OHMOTEXHOJIOTHS, TEHIIK YKOHE JKACYIIATBbIK HHKCHEPHS CallaChlHAa ipreii OuTiM MeH Kacion
KY3BIpeTTIMKTI Kanemracteipansl. [ToH pekomOumnanttel PHK men JJHK amynsiH, opraHu3MHEH (KacyllaiapiaaH)
rexepai 6esy/iH, reHAepMEH MaHUMYJISIUIIAPAbI XKy3ere achlpy/IblH, OJapibl 0acKa OpraHU3MJIEpre SHri3yIiH jKOHEe
JHK-nan TaHmamraH reHaep/i aibll TacTaFaHHAH KeHiH KacaHIbl OpraHU3MAEP/Al OCIpYAiH TICUIIepiMeH, dIicTepiMeH
JKOHE TEXHOJIOTHSUIAPBIMEH TAHBICTHIPA/IBL.

I'ennas u knerouHas
HUHXEHEpUs

JucturumHa GopmupyeT y Oyaylux crenuaiucToB GyHAaMeHTalIbHbIe 3HaHHUS U PO ecCHOHATIbHBIE KOMIICTEHIINN B
obmacTi OMOTEXHOJIOTHH, TE€HHON W KIETOYHOH WHXEHEpHH. JlucuuIumHa 3HAKOMHUT C NpHEMaMH, METOAAMH H
TexHosorusmu noiaydeHns: pekomOnHanTHeIX PHK 1 IHK, BbIneneHus reHOB U3 opraHusMa (KI€TOK), OCYIIeCTBICHUS
MaHUIYJISILMH C TeHaMM, BBEIEHUS HUX B JPYIM€ OpPraHM3Mbl U BbIPAIMBAaHUS HCKYCCTBEHHBIX OpPraHU3MOB IIOCIIE
yaayneHus BeiOpanabix resos u3 JJHK.

Gene and cell
engineering

The discipline provides future specialists with fundamental knowledge and professional competencies in the field of
biotechnology, genetic and cellular engineering. The discipline introduces techniques, methods and technologies for
obtaining recombinant RNA and DNA, isolating genes from an organism (cells), manipulating genes, introducing them
into other organisms, and growing artificial organisms after removing the selected genes from the DNA.
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BII TK

MUKpOOHOJIOTHS )KIHE

MHuUKpOOHOJIOTHSIHBIH,  3aMaHayd  Maceleniepi  KapacThIpblIajbl:  MHUKPOOPraHU3MJICpAIH e3apa J>koHe Oacka

OH 3




BJl KB
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BUPYCOJIOTHS

OopraHu3MIepMeH (BHpycTap, OCIMAIKTep, >JKaHyapiap, axaMm) e3apa KapbIM-KaTBIHACHI, OpTYpJi JKOTomTapaa
NPOKAPUOTTAPIBIH Tapaly epeKIIeTiKTepi, BUPYCTapAbIH NPOKAPHUOTUKAJBIK JKOHE DYKAPHOTHKANBIK JKacyllaJapMeH
e3apa opekerrecyi. [Ipokapuor (OakTepusiiap MeH apxei), 3yKapuoT (MHKPOCKOIMSUIBIK CaHbIpayKyJIaKTap) jKoHE
BUpYCTapAbIH JKeKeJIereH TONTapblHa cunarraMa Oepiiesi.

Mukpobuonorus u
BUPYCOJIOTHS

PaccmarpuBaroTcs coBpeMEHHbIE TPOOIeMbl MUKPOOHOIOTHH: B3aMMOOTHOIIEHHS MUKPOOPTaHU3MOB MEXAY CO00i 1 ¢
JpYyTUMH OpraHu3MaMu (BUpYyCaMH, PACTEHUSAMU, )KUBOTHBIMH, YEJIOBEKOM), OCOOEHHOCTH PacpOCTPaHEHUS IPOKApPHUOT
B pa3slMYHBIX HKOTONAX, B3aMMOJAEHCTBHE BHUPYCOB C IMPOKAPUOTHUYECKMMHU U 3YKapUOTHUYECKMMHU KieTkaMu. JlaeTcs
XapaKTEepUCTHKA OTJEIbHBIX TPYII MPOKapHOT (OaKTepHii 1 apXxei), 3yKapHuoT (MHUKPOCKOITMYECKHE TPUObI) M BUPYCOB.

Microbiology and
Virology

Microbiology reviews current problems: a relationship between microorganisms and other organisms (viruses, plants,
animals, humans), especially in various prokaryotic propagation ecotopes, viruses reacting with prokaryotic and
eukaryotic cells. The characteristics of individual groups prokaryotes (bacteria, archaea), eukaryotic (microscopic fungi)
Or Vviruses.
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Mukpoopraausmaep
OMOTEXHOIOTHSICHI

Byn moH MukpoopraHE3MIEpHi OHMOTEXHOJOTHSIBIK OHAIPICTe ©OHEPKICINTIK KONIAHYABIH TEOPHIBIK HETi3epiH
KapacThIpaJbl, OJapAbl agaM KaKeTTUIIKTepi YIIiH oHIM ally YIIiH maiganaHyra 0aca Hazap aymapansl. O1 MUKPOOTHIK
JAKBUINAPIOBIH  OKIKTEIyiH, OHOTEXHOJOTHANAFEl MHKPOOHMONIOTHSUIBIK TIPOLECTEPAiH HETI3rl NPHUHOUNTEPI MEH
CUTIaTTaMaJlapblH, JKOFaphl OHIMIII ©HEPKACINTIK MUKPOOTHIK MITaMIapAbl jkacay omicTeMmernepid KamTuabl. COHBIMEH
Katap, IIOH MaKcaTThl MUKPOOTBIK ©HIMIEpAl 6cipyliH, OKIIAaylayJblH J>OHE Ta3apTyIblH HEri3ri oicTepiH
KapacThIpa/ibl, CTYJCHTTEPi MUKPOOTHIK OMOTEXHOJIOTHSHBI KOJJIAaHY TYpajlbl )KaH-)KaKThl OLTIMMEH KaMTaMachl3 eTe/.

buoTtexnomorus
MHUKPOOPTaHU3MOB

Orta JucHMIUIMHA 00EeCrednBaeT TEOPETHYECKUE OCHOBBI IPOMBIIUIEHHOTO MNPUMEHEHHS MHKPOOPTaHM3MOB B
OMOTEXHOJIOTUUECKOM NPOU3BOJCTBE, YIEJsisi 0co00e BHMMAaHHWE UX HCIIOJNB30BAHHMIO JUIA CO3JIaHMS IMPOJIYKTOB JJIs
HyXkJ deioBeka. OHa OXBaThIBaeT KiacCU(PUKAMIO MHKPOOHBIX KyJIbTYp, (yHIaMeHTanbHble TPHHLUIBL |
XapaKTepUCTUKH MHKPOOHOJOTMYECKHX IPOIECCOB B OHOTEXHOJOTMH, a TakKXXe METOJOJOTHH  CO3JaHus
BBICOKOTIPOIYKTUBHBIX TPOMBIIUICHHBIX INITaMMOB MHKpOOpraHmsmMoB. Kpome Toro, B paMmkax AHUCIUIIIMHBI
paccMaTpHBalOTCs KIFOUEBBIE METObI KyJIbTUBHPOBAHMS, BBIJICICHUS M OYUCTKH LIEJIEBBIX MUKPOOHBIX NPOIYKTOB, YTO
TI03BOJISIET CTY/ICHTaM IIOJIYYUTh BCECTOPOHHUE 3HAHHS O IPUMEHEHUH MUKPOOHOH OMOTEXHOJIOTHH.

Microorganism
biotechnology

This discipline provides the theoretical foundations for the industrial application of microorganisms in biotechnological
production, focusing on their use to generate products for human needs. It covers the classification of microbial cultures,
the fundamental principles and characteristics of microbiological processes in biotechnology, and the methodologies for
developing high-yield industrial microbial strains. Additionally, the discipline addresses key techniques for the
cultivation, isolation, and purification of target microbial products, equipping students with comprehensive knowledge
of microbial biotechnology applications.
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I'enomuka

[Ton Kypaemimiri opTypii AeHreigeri reHOMAapAbl Kypy TeTiKTepi Typaisl OimiM Heri3iHme Kajmbl MOJEKYIaJbIK,
JTYHHUETAaHBIMIB! KaNbIITACTBIPAIBl; TeHAIK-aKIapaTTHIK Tangay AaFAbUIapblH UTepY; TEHOMIAPIB! KYPY KOHE OJapbIH
KYMBIC icTeyiHiH omOebam mpuHIUNTEpiMEeH TaHbICy. IIoH reHmepAiH KYpBUIBIMBIMEH JKOHE (YHKIMSUIApBIMEH, Tipi
OpraHU3MICPAiIH TeHOMBIK KapTaJapblH KYPYMEH TaHBICTHIPAIBL.

I'enomuka

Huctumuimaa GopMupyet ol1iee MOJIEKyIISIpHOE MEPOBO33pEHHE Ha OCHOBE 3HAHUS O MEXAaHU3MAaX ITOCTPOSHUS TEHOMOB
Pa3HOTrO YPOBHS CIIOKHOCTH; OCBOSHHME HABBHIKOB TeHOMH(OPMAIMOHHOTO aHAJIM3a; 03HAKOMJICHHE C YHUBEPCAIbHBIMHU
NPUHOUIIAMHU TIOCTPOEHHUST W (YHKIMOHUPOBAHHUS T'€HOMOB. JIMCIMIIMHA 3HAKOMHUT CO CTPYKTYpOH M (QyHKIUSIMH
T'€HOB, CO3/IaHMEM IeHOMHBIX KapT JKMBBIX CYIIECTB.

Genomics

This discipline establishes a comprehensive molecular biological framework by integrating fundamental knowledge
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about genome organization mechanisms across varying complexity levels. It develops essential competencies in genomic
informatics analysis while elucidating universal principles governing genome architecture and function. The course
systematically examines gene structure and functionality, along with methodologies for constructing genomic maps of
diverse organisms.

BIl TK
BJl KB
BD EC

BuorexHOI0rusAHBIH
TCHETUKANBIK HeTi3aepi

[ToH OHMOTEXHOJIOTHSI CallaChIHAAFbl FBUIBIMH OJKETICTIKTEpJIH JEHredl Typanbl Ka3ipri 3aMaHfbl TYCIHIKTEpAi
KaJIBINTACTBIPAIbl J)KOHE JSCTYPJIl HaH Oacran reHAiK-WHKEHEpIKKe JeHiHTi ap TYpJli AeHreineri OMoTeXHOIOTHSITBIK
YPAICTEPMEH TaHbICTBIPAIbI.

['eHeTHYECKHE OCHOBEI
OHMOTEXHOJIOTUH

)j[ncunnnm{a (bOpMI/IpyeT COBPCMCHHBIC MPEACTABIICHUA 00 YPOBHE HAYYHBIX JOCTHXKEHUH B 00J1acTH OMOTEXHOJIOTMH U
3HAKOMUT C CYHICCTBYIOIIUMHU OHMOTEXHOJOTMYECKUMHU nmpoueccaMu pas3jimiIHOro ypoBHsA OT TpaJUIIMOHHBIX OO T'€HHO-
HMHXCHCPHBIX

Genetic bases of
biotechnology

The discipline forms modern ideas about the level of scientific achievements in the field of biotechnology and introduces
existing biotechnological processes at various levels from traditional to genetic engineering
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I'eHOMIBIK
omomapOpMaTHKa

Byl moH calbICThIpMaibl T€HOMHKAHBIH €cenTey ojicTepi OOMbIHINA ipresi AalblHABIKTBI KamTaMachi3 eremi. On
ayKbIMIIBI PETTUIIK JEepPeKTep >KHUbIHBIH OHJACY MEH TajjiayJarbl MaHbI3[bl Mocenenepai memeni. Kypc reHomabik
OuonH(pOPMATUKAHBI KAMTH/IBI, JIETTE >KEKEICHIIPIIreH T'€HOMHKA JCM aTanajbl, Oy KEeKe MEIHMIUHAIBIK eMJIeY
OMIICTEPIH, JKEKe TAMAKTaHy )KOCMApPIapbIH, OHTAHIAHIBIPBLTFAH (DU3UKAIBIK OCICEH/IUTIK PEXKUMIEPIH JKOHE IKAH-IKAKTHI
TCHOM/IBIK PO MIILICYTe HETI3/IeATeH ICHCAYIIBIK caKTay OOMBIHINA KEeKe YCHIHBICTAp Il 931peyre MYMKIHIIK Oepe/ti.

I'enomnas
OouonHpopmMaTHKa

Ota aucnuiuHa obecriedynBaeT (YHAAMEHTAJIbHYIO IOJTOTOBKY IO BBIYHCIUTEIBHBIM METOJAaM CpPaBHHUTEIBHOU
reHoMukd. OHa pelraeT BaKHEHIIMe 3aladd, CBs3aHHBIE ¢ 00pabOTKOW M aHaJM30M KpYIHOMAacUITaOHBIX HaOOpOB
JaHHBIX JJIs  cekBeHWUpoBaHus. Kypc oOxBaTbiBaeT TE€HOMHYI OHOMH(OpPMATHKY, OOBIYHO Ha3bIBAEMYIO
MePCOHAJIM3UPOBAHHOW T'€HOMHUKOM, KOTOpas II03BOJISET pa3padarhiBaTh WHIUBHIYAJIbHBIE METOJABl JICUSHHS,
WHIIMBHUYAJIbHBIC JUETUYECKHE IUIaHbl, ONTHMH3HPOBAHHbBIE PEXHUMBI (DU3UUECKON AKTHBHOCTH W WHIUBHIyaJIbHbBIE
PEKOMEHIALINH IO 3J10POBbI0, OCHOBAHHbIE HA KOMIUIEKCHOM F€HOMHOM IPO(GHINPOBAHHH.

Genomic bioinformatics

This discipline provides foundational training in computational methods for comparative genomics. It addresses critical
challenges in processing and analyzing large-scale sequencing datasets. The course covers genomic bioinformatics,
commonly termed personalized genomics, which enables the development of tailored medical treatments, customized
dietary plans, optimized physical activity regimens, and individualized health recommendations based on comprehensive
genomic profiling.
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KyppuibiMabIK
omoHdpopmMaTHKa

KypsuibiMapIK OnonHdopmaTika mMoHi OHOJIOTHSIIBIK MAKPOMOJIEKyTaapAblH YIII JIeM T YHBIMIaCTHIPBUTYBIH 00Ky
MEH TalJay/blH ecenTey TociiuepiH kacayra OarbiTTanraH. O aKybl3 KYpPbUIBIMBIH OOJDKay MEH CHIATTayFa apHaJFaH
apHaiibl aJTOPUTMAEP MEH OarjapiamMaiblK Kypailgapabl KypyJsl KamTHIbl. Herisri omicremenik acrekriiepre
MaKpOMOJIEKyJIadapaslH PeHTreHIiK KpUCTaUIOTpadUsiIbIK Taaaaybl, KPUCTALIOTPA(QHSIBIK MAIMETTEP/ICH aJIbIHFaH
KYpPBUIBIMIBIK MOJENBAEpAl Oarayay, MOJIEKyNaIbIK OeTTep MEH KYPBUIBIMIBIK JOMEHIEPl €CenTey Tangaybl )KaTaibl.
OKy >XKocCmapblHIa MOJIEKYJIANbIK OeTTi ecentey, TUAPO(POOTHI SAPOHBI HICHTH(UKAIMIAY >KOHE KYPBUIBIMIBIK
JOMEH/IEP/Ii JKIKTE€y CHSAKTHI TOCUTAEp apKbUIBl aKybI3 KYPBUIBIMBIH aHBIKTAYABIH HETi3ri mpuHIMNTepiHe Oaca Hazap
aynapeiansl. COHBIMEH Katap, IMoH KYpBUIBIMABIK Typanay omictepin, SCOP xone CATH xyiienepi apKpUibl aKybI3
JOMEHJEPiHIH JKYHeNl JKIKTEeIyiH J>XoHe OWOJOTHUIBIK MaKpOMOJEKyJlIaJapAarsl KOH(MOPMAIMSIBIK 63repicTepai
3epTTeyre apHaIFaH MOJICKYJIAJIBIK JMHAMHUKAHBI MOJENbICY 1l KOCa allFaHa, 03bIK TAKbIPHINTAP bl KAMTHIBL.

CrpykrypHas
OGuonHpopMaTHKa

JuctmiuimHa cTpykTypHas OuomHpopmaruka (oKycupyercss Ha pa3paboTKe BBIYMCIUTEIBHBIX IOJIXOJO0B IS
NIPOTHO3UPOBAHMS M AHAJIM33a TPEXMEPHOW OpraHu3allid OHMOJIOTMYECKHX MakpoMmoiekys. OHa BKIIOYAaeT B ceds
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CO3/IaHNE CIICIHATN3UPOBAHHBIX AJITOPUTMOB M HPOTPAMMHBIX CPEICTB I NPOTHO3MPOBAHMS CTPYKTYpHl OcnKa
OTIpENETICHUS ero XapaKTEePUCTHUK. Kirouesbie METO/I0JIOTHIECKHUE aCTICKTHI BKITFOUAIOT
PEHTreHOKpUCTAIIOrpaUIecKuii aHaIu3 MaKpOMOJIEKYJ, OLEHKY CTPYKTYPHBIX MOJIEJNeH, MOJyYeHHBIX Ha OCHOBE
KpHCTaJUIOrpa)MIeCKUX JTaHHBIX, U BHIYUCIUTENBHBIN aHAIN3 MOJIEKYJIIPHBIX TIOBEPXHOCTEH U CTPYKTYPHBIX JOMEHOB.
B yueOHo# nporpamMme 0coboe BHUMaHUE yaenseTcs (yHAaMEeHTaIbHBIM IIPUHIMIIAM ONPEJIENICHNs] CTPYKTYPhI Oelika ¢
MOMOIIBI0 TaKUX MOAXOAOB, KaK pacyeT MOJEKYJSIPHOW MOBEPXHOCTH, HAeHTH(UKauus TruapodoOHOro sapa u
KiaccuduKaIus CTpyKTypHBIX TOMEHOB. KpoMe TOro, MUCHUIIMHA OXBAaTHIBAECT NPOABUHYTHIE TEMBI, BKIIIOYas METObI
CTPYKTYPHOTO BBIPAaBHHBAHHMSI, CUCTEMAaTHUYECKYIO KIacCH(UKAIMIO OSIKOBBIX JOMEHOB ¢ romouipio cucreM SCOP u
CATH, a Takxe MOAEIMPOBaHWE MOJCKYISIPHOW AWHAMUKH [UI1 W3YYEHHs KOH()OPMAIMOHHBIX W3MEHCHHH B
OMOJIOTMYECKUX MAKPOMOJIEKYJIax.

Structural bioinformatics

The discipline of structural bioinformatics focuses on developing computational approaches for predicting and analyzing
the three-dimensional organization of biological macromolecules. It encompasses the creation of specialized algorithms
and software tools for protein structure prediction and characterization. Key methodological aspects include X-ray
crystallographic analysis of macromolecules, evaluation of structural models derived from crystallographic data, and
computational analysis of molecular surfaces and structural domains. The curriculum emphasizes fundamental principles
of protein structure determination through approaches such as molecular surface computation, hydrophobic core
identification, and structural domain classification. Additionally, the discipline covers advanced topics including
structural alignment techniques, systematic classification of protein domains through SCOP and CATH systems, and
molecular dynamics simulations for studying conformational changes in biological macromolecules.
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NmyHnb1 OnoTexXHOIOTHS

[Ton OHMOTEXHONOTHUS HETi3iHAe TUIMIUIII KOFapbl THArHOCTUKAIIBIK JKOHE eMIIK Kypaigap/bl d3ipiey »oHe aiy YIIiH
KY3BIpETTepi KaJlbINTacThipaabl. [IoH HUTOKMH MpenaparrapblH, aHTHI€HAEP/i, BaKIMHAIAPIbl, aHTUICHEIEpIi aiy
’KOHE KOJJIaHy MPUHLMUIITEPiH; KaH IUIa3MachlHaH Npernapartap MeH HMMYHOIIperapaTTap/sl ajly TCUIIepiH 3epaeieii,
COHJIali-aK HAHOTEXHOJOTHSIIAPIbI, TeHAIK-MHXCHEPIIK TEXHOJIOTHSIApAbl, JiH JKacyllajJapblH aly KoHE KOJIJIaHy
TEXHOJIOTUsIAPBIH 3epaeiieiii

HMMMyHOOHMOTEXHOJIOTHS

JuctmiuimHa (GopMHpYeT KOMIETEHIHUH Ui pa3padOTKH M TIOMYYEHHUs] BBHICOKOI((EKTUBHBIX IUarHOCTUYECKHX H
neyeOHBIX CpEeACTB HAa OCHOBE OMOTEXHOJIOTHH. JIMCIMIUIMHA W3Yy4aeT MNPHUHIMIBI MONYyYeHHS M IPUMEHEHUS
MIPenapaTroB IHUTOKWHOB, aHTUTCHOB, BAKIWH, AHTHTEIN; CHOCOOBI IOJyYeHHUS NMPENapaToB M MMMYHOIPENapaToB W3
IUIa3MBl KPOBM, @ TaKKe HM3Y4aeT HAHOTEXHOJOTWH, T€HHOMHXXCHEPHBIC TEXHOJOTHH, TEXHOJIOTMH IIOJyYeHUS H
IIPUMEHEHHUS CTBOJIOBBIX KJIETOK

Immunobiotechnology

The discipline develops competencies for designing and producing highly effective diagnostic and therapeutic products
using biotechnological approaches. It examines fundamental principles for obtaining and applying cytokine preparations,
antigens, vaccines, and antibodies. The curriculum also covers methodologies for developing pharmaceutical compounds
and immunopreparations from blood plasma, while incorporating advanced studies in nanotechnology, genetic
engineering techniques, and stem cell acquisition and application technologies.
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MeaunyHabIK XoHe
BETEPUHAPHUSLIBIK
OMOTEXHOJIOT U

[Ton MemuIMHAIAFH XKOHE BETEPHHAPUAAAFBI OMOTEXHOJIOTHSJIBIK MPOIECTEPIiH 3aHABUIBIKTAPEI TYpajsl OUTiM aiy bl
KamTamachl3 erefnl. AzjaM MeH Majjlapra apHajfaH BakKIMHAJIAPJbl, AHTUOMOTHKTEpIl aly J>KOHE KOJIJIaHy
epeKIIeIIiKTepiMeH TaHBICTHIpaasl. EMiey Ke3iHJe KOoJIaHbUIaTHIH Mai, MacTa, SMYJIbCUs aly OOHBIHINA Ky3BIpEeTTepi
KaJIBINTacThIPAIbL.
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Menununckas u
BeTepUHApHAS
OHMOTEXHOJIOT U

I[I/ICHI/IHJII/IHB. obecneynBaeT TIOJTy4YCHUE 3HAaHUHN O 3aKOHOMEPHOCTIX OHOTEXHOJIOTHYCCKUX TIpOIECCOB B MEAUIUHE U
BETCpUHAPUH. 3HAKOMHT C OCOOCHHOCTSIMH TIOJIY4YCHUST W NIPUMEHEHUA BaKOWH, aHTHOHMOTHKOB s 4YCJIOBEKa H
JKHUBOTHBIX. CDOpMI/IpyeT KOMIETCHUHWH 110 IMOJYUCHUIO Ma3e171, nacTt, 3MyHLCHﬁ, MPUMCHACMBIX ITPU JICUCHUH.

Medicine and veterinary
biotechnology

The discipline provides knowledge about the laws of biotechnological processes in medicine and veterinary medicine.
Introduces the features of obtaining and using vaccines, antibiotics for humans and animals. Forms the competence to
obtain ointments, pastes, emulsions used in the treatment.

BIT XK OKCIIepUMEHT [ToH CTYIEeHTTI SKCIIEpUMEHT TEXHUKAChIHA JKOHE aJbIHFaH MAJIIMETTEpAl OHJAeyre YHpeTeai, 3epTXaHallbIK jKaraaiaa OH 2
B/l BK TEXHUKACHI JKOHE KYMBIC icTeyre XoHe 3epTXaHaarbl Kayilci3/lik TEXHUKAChIHA )KOHE SPTYPJIi KaOABIKTapMEH JKYMBIC icTeyre YipeTesi. OH 3
BD UC HOTWOKEJIEp/l OHIeY [ToH 3KCHEpUMEHTTIK 3epTTEYJIEP/iH HOTIDKENEpIiH MaTeMaTHKaJIbIK OHJCYAl JKYPrizyre, Ke3-KelreH JKCIIEPUMEHTTI OH5
OakpuIayFa, SFHU 3epTTEYINI KaHmail ga Oip cebenTepMeH Kapayfa KaObLUIgaMaraH ChIPTKbI alHBIMAJBUIAPIIBIH 9CEPiH OH 10
00 IBIpMayFa YHpeTe .
Texuuka skcriepuMenTa | JucnuruimHa o0ydaeT CTyJeHTa TEXHUKE IKCIICPUMEHTa U 00pabOTKe MOMYYCHHBIX UM JaHHBIX, YIAT HaBBIKaM pabOTHI
1 00paboTKH B JTa0OPAaTOPHBIX YCIOBHAX M TEXHHUKE OE30MACHOCTH B JTA0OPATOPHH U B paboTe C pa3iuIHBIM 000pyIOBaHHEM.
pEe3yNbTaTOB JucnunimHa yYdT TPOBOIUTh MaTeMaTHUECKyI0 0O0pabOTKy pe3yibTaTOB HKCICPUMEHTANBHBIX HCCIICIOBaHUH,
KOHTPOJIMPOBATH JIFOOOH SKCIICPUMEHT, T.€. HCKITIOYATh BIMSAHNC BHEITHUX TIEPEMEHHBIX, HE IIPUHATHIX HUCCIIEI0BAaTEIeM
10 TEM WJIM UHBIM IPUYHUHAM K PACCMOTPEHHUIO.
Methods of experimental | This discipline equips students with comprehensive experimental techniques, including data acquisition and analysis
work methodologies, while developing essential competencies for safe laboratory practices and proper equipment handling. It
provides training in statistical processing of research results and rigorous experimental control, enabling students to
identify and mitigate confounding variables that may compromise study validity.
bell XK buoTtexHonorusnarst IToH OHIPICTIK KBI3METTE MPOIECTEPIIH HHXXEHEPIIK eCeNnTeyIepiHiH 9MICTepiH, COHAai-aK OJIap[bl JKY3ere achIpy OH 4
11T BK MPOLIECTED JKIHE YIIiH KOJAAHBLIATHIH arnapaTrap MEH MalluHaIapabl Maiaagany JaFaplIapblH KaeinracTeipanbl. [1oH depmentTepae OH 6
PD UC ammaparrap KYpPETiH OMOCHHTE3/iH Heri3ri IMpolecTepiMeH; OMOTEXHOJOTHSUIBIK THPOLECTEPiH Herisri yrbiMAapbiMeH, Tamak OH 11

OHIMZIEpI MEH CYCBIHAAp ajly, aMHMH KbIIIKbULIAPbI, (EpMEHTTEp, OaKTepHUsJIbIK THIHAUTKBIIITAD OHIIPY YIUiH
NPOJAYLUEHTTEP/l TaHAAy KPHUTEpHUIIepiIMEH, 3aTTapibl XUMHSJIBIK COHKECTECHIIPY/IH JKOHE OJNAPJbIH PEAKIUSIIBIK
KaOLUIeTIH aHBIKTAY IBIH HETI3Ti 9IiCTepiMeH, OMOTEXHOJIOTHSUIBIK IPOLIECTIH HETI3Ti Ke3eHAepiMEH TaHBICTHIPAIBI

[poitecchl U anmaparsi B
OMOTEXHOJIOTHH

HucnummHa GpopMupyeT HaBBIKH HCIIOIB30BAHUS B IPOM3BOJICTBEHHON JACATEIBHOCTH METOANK HHKCHEPHBIX PacueTOB
MIPOIIECCOB, a TAKXKE aIMapaToB U MAIIUH, TPUMEHIEMBIX JJIS HX OCYIIECTBICHUS. [JUCIUIUIMHA 3HAKOMHUT C OCHOBHBIMH
mporieccaMi OMOCHHTE3a, MPOTEKAIOMNUX B (hepMeHTepaX; OCHOBHBIMH HOHSATHSIMU OMOTEXHOJOTHYECKUX IPOIECCOB,
KPUTEPISIMH BBIOOpA MPOAYIICHTOB JJIS TONYYEHHUS MPOIYKTOB NMUTAHWSA W HAIUTKOB, MPOM3BOJCTBA aMHUHOKHCIOT,
(dbepmeHTOB, OakTepHATbHBIX yIOOpPEHWH, OCHOBHBIMH METOJIAMH XUMHUYECKOW WACHTU(UKAIMA BEIIECTB U
OTIpE/ICIICHNUS] NX PEaKIIMOHHOH CITOCOOHOCTH, OCHOBHBIMH 3TallaMU OMOTEXHOJIOTHYECKOTO IpoIiecca;

Processes and apparatus
in biotechnology

This discipline develops competencies in applying engineering calculation methods for bioprocesses and the specialized
equipment used in industrial production. It provides fundamental knowledge of biosynthesis mechanisms in fermenters,
core principles of biotechnological processes, and selection criteria for microbial producers in food, beverage, amino
acid, enzyme, and bacterial fertilizer manufacturing. The curriculum covers essential chemical identification techniques
for substance characterization and reactivity assessment, along with key stages of biotechnological process design and
implementation.
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OKy MpaKTHKACHI

OKy mpakTHKachl CTyIEHTTepHiH Oomamrak KociOW KpI3MeTiHe OacTamKpl TYCIHIK KaJBIITACTBIPYFa OaFbITTaNFaH.
IpakTuka OGapbICHIHOA CTYIEGHTTEP ©3 cajlachblHa TOH YHWBIMAApABIH KYPBUIBIMBI MeH (YHKLIUSIapbIMEH, MaMaHIapIbIH
KbI3MET OaFbITTapbIMEH, HETi3ri eHIIPICTIK HeMece OacKapyLIBUIBIK MPOLECTEPMEH TaHbICaabl. by mpakTHka Kociou
Oarap/bl JaMbITyFa, OKyFa JIereH bIHTAHBI apTTHIPYFa JKoHE OoJlalllaKk MaMaH/IBIKThIH MaHBI3IbUIBIFBIH TYCIHYTE BIKITAI
eresi.

OH 3

YueOHast IpaKTHKa

VYueOHasi NpakTHKa HampaBlieHa Ha (OpMHpOBaHHME IEPBUYHOTO IPEACTAaBICHUS O Oyaymied npodeccHoHaIbHON
JIEATEIHOCTU. B X0Jle TIPaKTHKU CTYNEHTHI 3HAKOMSTCS CO CTPYKTYPOH M (DYyHKLMSIMH OpraHM3aluii, XapaKTepHBIMU
JUIsL CcBOEH 001acTH, C HaNpaBICHUSMH JAEATEIBHOCTH CIELUAIUCTOB, OCHOBHBIMH NPOU3BOJCTBEHHBIMU HWIIH
yIpaBJIeHYECKUMH MporeccaMu. [IpakTuka crnocoOCTByeT pa3BUTHIO NMPOGECCHOHAIBHON OpueHTalnH, GOPMUPOBAHHIO
MOTHBAIIMK K 00YYEHHIO ¥ TOHUMAaHHIO 3HAaUUMOCTH Oynymeii npodeccun.

Training practice

The training practice is aimed at forming an initial idea of future professional activity. In the course of practice students
get acquainted with the structure and functions of organisations typical for their field, with the areas of activity of
specialists, the main production or management processes. Practical training contributes to the development of
professional orientation, formation of motivation for learning and understanding of the significance of the future
profession.
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OHIPICTIK MPAKTHKACHI

[TpakTHKaHBIH MakcaThl — KociOM opTa Typaibl TYCIHIKTI TEpeHOETY >KOHE OacTamKbl NMPaKTHKANBIK JaFAblIapbl
MeHrepy. CTyeHTTep KapamnaibiM KaciOu TarceipManap/ sl OpbIH/aIl, TEXHOJIOTUSIIBIK, 3epTTey, OacKapylIbUIbIK HEMECe
YHBIMIACTBHIPYIIBUIBIK TpOLieCTEPl OaKblIayFa KaTbicalpl. AKIapaTThl Tajnay, TONTHIK ©3apa opeKeTTecy )KoHE Kociou
STHKAHBI CaKTay AaFAblIaphl KAJbIITaCaIbI.
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IIpousBoacTBeHHAs
MpaKTHKa

Llens mpakTuku — YyriIyOJeHHe NOHUMAaHHSA MNPOGECCHOHATIBHON Cpefbl M OCBOEHHE HAYalbHBIX MPAKTHYECKUX
HaBbIKOB. CTyZEHTbl BBIIOJHIIOT MPOCThie INpO(decCHOHANbHbIE 3aJlaHusl, Y4YacTBYIOT B HAaOJIIOACHHHM 32
TEXHOJIOTUYECKUMHU, HUCCIIEN0BATEIILCKUMY, YIIPABICHYECKUMU WIA OPraHU3allMOHHBIMU Ipoueccamu. PopMupyrorcs
HaBBIKHM aHaJIM3a HHQOpMAILIMK, KOMaHJHOTO B3aUMO/ISHCTBUSI U COOIIOICHUsI PO ECCHOHANBHON ITHKH.

Specialized practice

The goal of the internship is to deepen the understanding of the professional environment and acquire initial practical
skills. Students perform simple professional tasks, participate in observing technological, research, managerial, or
organizational processes. Skills in information analysis, team interaction, and adherence to professional ethics are
developed.

Bell KK
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OHIPICTIK MPAKTHKACHI

Byn ke3eHIme CTYIOCHTTEp TONIMIepiepIiH OacHIbUIBIFBIMEH KOJIaHOAbl KociOM Mocenenepi mienryre OenceHmi
Kateicanpl. [IpakTuka meHOepiHae NaWbIHIBIK OCHiHIHE COHKEC KEJETiH JKYMBIC dicTepl Wrepisieni, e3iHIiK KhI3MET,
CBHIHH OMJIay JKOHE JKOOAIBIK TOCIT NaFaplIaphl JaMuAbl. [IpakTika TEOPHSITBIK OUTIMAI MIOFBIPITaHABIPYFa KoHE KICiOn
©31H-031 aHBIKTAyFa BIKIAJ €Te/i.

IIpousBoacTBeHHas
MIPaKTUKa

Ha pmanHOM »Tame CTYAeHTHl aKTHBHO BKIIIOYAIOTCS B PEHICHHE TPHUKIATHBIX NPO(GECCHOHANBHBIX 33434 I0J
PYKOBOJICTBOM HACTaBHHKOB. B paMKax NpakTHKHA OCBAaWBAIOTCSI METOABI PabOTHI, COOTBETCTBYIOIIWE TPOMUITIO
MIOJITOTOBKH, PAa3BUBAIOTCA HABBIKM CaMOCTOSITEIBHOHM JEATENTBHOCTH, KPUTHYECKOTO MBIIUICHUS M IPOEKTHOTO
moxoxa. IIpakTrka criocoOCTBYET 3aKPEIUICHUIO TEOPETHUECKIX 3HAHUH M MPO(EeCCHOHATFHOMY CaMOONPEICICHHUIO.

Specialized practice

At this stage, students are actively involved in solving applied professional tasks under the guidance of mentors. Within
the framework of practical training, students learn working methods appropriate to the profile of training, develop skills
of independent activity, critical thinking and project approach. Practical training contributes to the consolidation of
theoretical knowledge and professional self-determination.
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T1J1 BK
PD UC

Jlurmnom anael
MIPaKTUKACHI

JlututoM anjapl TIpakTHKa ToXipuOere OarbITTaqFaH MalbIHIBIKTBIH KOPBITHIHABI Ke3eHi OOJIBIT TaObUTalbl KOHE
TUTUTOMBIK OUTIKTUTIK YKYMBICHIH OpBIHIAYMEH THIFBI3 OaiJIaHBICTHI. OapbICBIHAA CTYACHT ITUIUIOM >KYMBICHIHBIH
TaHIaJFaH TaKbIPHIOBI OOMBIHINA KOJAAHOAJBI 3EPTTCY, AHATUTHKAIBIK HEMECE KOOABIK KYMBIC *Kyprizemi. [IpakTtuka
KOCIOM KY3BIPETTLTIKTEP/Ii OeKiTyre, 63 OCTIHIIE KbI3METKE JalbIHBIFBIH KOPCETYIe HKOHE O31HIH MOHIIK CaNaChIHIAAFbI
MIHACTTEP/i IIeNyre OarbITTaJIFaH.

[IpenauniomHuas
MpaKTHKa

[IpenaumniomMHas MpaKkTUKa SBISETCS 3aKIIOUUTENBHBIM ATAllOM IPAKTUKO-OPHEHTHPOBAHHOW MOATOTOBKU U TECHO
CBSI3aHa C BBITIOJIHEHUEM BBIITYCKHON KBaJM(HUKAIMOHHOW pa0boThl. B X01e NMpakTHKU CTYJEHT NMPOBOJUT HPHUKIIAJHOE
HCCIIEJOBAaHNE, AHAINTHYECKYI0 WM NPOEKTHYI0 padOTy IO BBHIOPaHHOH TeMe IUIUIOMHOW paboTsl. IlpakTHka
HampaBjieHa Ha 3aKperyIeHHe MPOoQEecCHOHAIBHBIX KOMIIETCHLUH, IEMOHCTPALMI0 TOTOBHOCTH K CaMOCTOSITEIbHOM
JIeATEIbHOCTH 1 PEIICHUIO 33/1a4 B CBOCH NpeMETHOH o0JacTu.

Pregraduation practice

The pre-diploma internship is the final stage of practice-oriented training and is closely related to the completion of the
final qualification work. During the internship, the student conducts applied research, analytical, or project work on the
chosen topic of the thesis. The internship aims to consolidate professional competencies, demonstrate readiness for
independent activity, and solve tasks in their subject area.
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CaJ'IKLIHZ[aTy TCXHHUKACBI

[ToH TOHA3BITKBIII TEXHUKACHIH MMaii/laiaHy CalachlHAAFbl OHIIPICTIK-TEXHUKAIBIK KbI3METKE, OHbI KOJIAaHY 9JiCTEpiHe
JKOHE TaMaK KOCIHOPBIHAAPBIHIAFBl HETI3r TEXHOJOTHSJIBIK KaOAbIKTapMeH yilnecyre naibinaaiinsl. [ToH sxacaHbl
CYBIKTBI OHIIPYIiH TCPMOIUHAMHUKAIBIK HETi3AepiMEH, XJIaJareHTTEPMEH, XJIaJ0TachIMaIaFbIIITapMEH, TOHA3BITKBIIII
MAIIMHACKIHBIH, JKbUIY aJIMacy jKOHE KOCAJKbI alapaTTapAblH KYPBUIFBICBIMEH KOHE KYMBIC iCTEY MPHUHIUITEPIMEH,
CANIKBIHIATY O KYHenepiMeH, NalganaHy epeKiIeTikTepiMeH, TOHa3bITKBII KaOIBIKTBl €CENTEeYy EPeKINeTiriMeH
TaHBICTHIPAIBI

Texnuka xonona

III/ICLII/IHIII/IHa OAroTaBJIUBACT K HpOI/ISBOI[CTBCHHO-TGXHH‘IECKOﬁ JACATCIBHOCTU B obnactu OKCILTyaTalluu XOJIOUIIBHOM
TEXHUKH, MCETOJOB €€ MNPHUMCHCHUA M COYE€TAaHUA C OCHOBHBIM TCXHOJOTHMYCCKUM 060py)1013aH1/IeM Ha IIHHICBBIX
npeaAnpuATHUAX. I[I/ICHI/IHJ'II/IHa 3HAKOMUT C TEPMOJUHAMUYCCKUMHN OCHOBAMH ITPOU3BOACTBA UCKYCCTBEHHOI'O XOJIoJda,
XJ1agoarcHraMu, XJaa0HOCHUTCIISIMU, YCTpoﬁCTBOM U IpUHIUIIAM U I[Cf/iCTBPI?[ XOHO,Z[I/IHBHOP‘I MaIlluHbI, TEIIO0OOMEHHBIX U
BCIIOMOTaTCJIbHBIX ammnaparoB, CUCTCMaMH OXJIAXKIACHUA, 0COOEHHOCTIMH OKCITyaTalnu, cneuml)mcoﬁ pacyeToB
XO0JOOUJIIBHOTO 060pyZ[OBaHI/IH

Technique of cold

The discipline prepares students for production and technical activities in the operation of refrigeration equipment,
including its application methods and integration with primary technological systems in food industry enterprises. It
covers the thermodynamic principles of artificial cooling production, refrigerants, coolants, as well as the design and
operational mechanisms of refrigeration units. The curriculum further examines heat exchange systems, auxiliary
devices, cooling technologies, operational parameters, and specialized calculation methods for refrigeration equipment.
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AybUTIapyabUTbIFbL
OHMOTEXHOJIOTHSICHI

ITonai MeHrepy OapbIChIHAA CTYACHTTEP aybUl MMApyallbUIBIFBI MajapblH THIMII MaijaiaHy >KOHE CENeKIUs
CYpPaHBICTaphIHA COMKEC Ka3ipri 3aMaHFbl OMOJIOTHSUIBIK FEUIBIMHBIH JKETICTIKTEPiH, 9JeMJIIK Majl IMapyaniblIbIFbIHBIH
JIAMYBIHBIH Ka3ipri TeHISHIUSIAPBIH MEHTepei.

CenbCKOX03SHCTBEHHAS
OHMOTEXHOJIOTHS

HpI/I OCBOCHHHU JUCHUIIIMHBI CTYACHTBI U3YYalOT OCHOBHBIC 3TAllbl CTAHOBJICHUA U PA3BUTUA TCOPUHN OHMOTEXHOJIOTHH C.-
X., HOCTHXKCHMHA COBpeMeHHOﬁ OMOJIOTHUECKOM HayKHW, TNPHUMCHUTCIIBHO K 3alpocaM CEJICKOUU W pPalMOHAJIBHOI'O
HCITOJIb30BAaHUS CEILCKOXO03IMCTBEHHBIX JKUBOTHBIX, COBPEMEHHBIC TCHACHIIMU PA3BUTHUA MUPOBOT'O )KUBOTHOBO/ICTBA

Agricultural
biotechnology

When studying this discipline, students examine the key historical stages in the development of agricultural
biotechnology theory, contemporary achievements in biological science relevant to animal breeding programs, and the
sustainable utilization of livestock resources. The curriculum also addresses current global trends and innovations in
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animal husbandry practices.

Bell TK OMOpHOHHKEHEPHS [ToH OMOTEXHONOTHUSIHBIH JKaJIIBI Maceseaepl OOMbIHINA TEOPUSUIBIK OLTIM JKOHE Maj IapyallbUIbIFBIHAAFEI SIMOPHUOH OH 4
11 KB TPaHCIIAHTALMSICH MEH JMOPUOMHIKCHEPIIK 3epTTeyjiep OOMbIHIIA NpaKkTUKAIBIK nMarapuiap Oepexni. [loH aysin OH 7
PD EC LIapyalbUIBIFBI )KaHyapIapblHbIH OMOTEXHOJIOTUSACHIHIAFb! XKAaCYIIAIIIJIK KaHE JKaCyIIaJIbIK 3epTTEYJIep CalachlHAAFbI OH 9
HET13r1 6aFLITTapMeH TaHBICTbIpAAbI, KGGeIOI[iH 6I/IOTeXHOJ'IOI‘I/IHJ'II>IK acneKTinepiHe KaTBICThI XKaHa AYHUCTAHBIM/bIK
YCTaHbIMJAAPAbl KAJIBIITACThIPAAbL
3M6pI/IOI/IH)KeHepI/IH ):[I/ICIII/IHJ'H/IHa JAaC€T TCOPCTUYCCKUC 3HAHUA 110 06H11/IM BoIpocaM OUMOTEXHOJIOTHA U MPAaKTUYCCKHUC HaBBIKKU 110
TpaHCIIJIaHTallu 3M6pI/IOHOB u 3M6pI/IOI/IH)KeHeprIM HUCCIICAOBAHUSAM B XHUBOTHOBOJCTBC. J_II/ICIII/IHJ'II/IHa 3HAKOMHUT C
OCHOBHBIMHU HallpaBJICHUAMU B OHMOTEXHOJOTHH CENBCKOXO3SMCTBEHHBIX JKMBOTHBIX B 00acTH HaIKJICTOYHbIX H
KIJIICTOYHBIX HCCHe,Z[OBaHHﬁ, C(I)OpMPIpOBaTL HOBBIC MHPOBO33PCHYCCKHUC MO3WIHU B OTHOLICHHUUN OHMOTEXHOJIOTMUYECKHX
ACIICKTOB BOCITPOM3BOACTBA
Embryoengineering This discipline provides fundamental theoretical knowledge of core biotechnology principles along with practical
competencies in embryo transplantation and embryo engineering applications for livestock improvement. It examines
current advances in farm animal biotechnology, focusing on supracellular and cellular research methodologies. The
course further develops conceptual frameworks for understanding biotechnological approaches to animal reproduction,
fostering new perspectives in this specialized field.
bell TK Oupipic [ToH TEXHOJNOTHSIIBIK OWNIay HETi3[epiH KaJbINTaCThIPabl )KOHE MEPCIEKTHBAIBIK IPOLECTEp MEH OMOTEXHOJOTHSIIBIK OH 4
11 KB OMOTEXHOIOTUACHIHBIH JKOHE OHAIPICTIK eHAipicTepai Kypy OolblHIIA OEICeH/Ii MIBIFApMAalIbUIBIK KYMBICKA JalbIHIANbI XUMUSIIBIK CHHTE3 OH7
PD EC KocinopbiH ska0apIkTapbl | BB3-7p1. [ToH 6HOTexHOIOrUsIbIK JKaOABIKThI OanTay KoHe MaiganaHy MiHISTTEPIMEH TaHBICTBHIPA/IBI; AlapaTypaHsbl, OH 11
KaOJBIKTBI, MPOAYLEHTTEPAIH TYPIH OHE HAKThl OMOTEXHOJOTHSUIBIK ITPOIIECTI KYPri3y IIApTTapblH TaHaay OLTIriH
KaJIBIITACTBIPA/Ibl.
O6opynoBanue JucturuinHa GopMUPYET OCHOBBI TEXHOJOTHUECKOTO MBIIIUICHHUSI M [TOITOTABIMBACT K aKTUBHOW TBOPUECKOH padoTe 1o
HpCI[HpI/IﬂTI/Iﬁ CO3JaHUI0 TMCPCHCKTHUBHBIX MNPOLCCCOB M MPOU3BOACTB OMOTEXHOJOIMYECKOr0 M XHMHYECKOro cuHTe3a bBAB.
OMOTEXHOJIOTMUYECKOH I[I/ICLII/IHJ'II/IHa 3HAKOMHT C OOS3aHHOCTSIMH HaCTpOﬁKH M WCIIOJB30BaHUS OHOTEXHOJIOTMYECKOIO 060pyz[013aHI/1;1;
MPOMBIIITIEHHOCTH (dopMupyeT yMEeHHS BHIOpaTh ammaparypy, OOOpyIOBaHHE, THII IPOIYIEHTOB W YCIOBHS NMPOBEICHUS KOHKPETHOTO
OHMOTEXHOJIOTHIECKOTO Ipouecca.
Equipment of the This discipline establishes foundational technological competencies and prepares students for innovative development of
enterprises in advanced processes in the production of biologically active substances through biotechnological and chemical synthesis.
biotechnological It covers the essential protocols for configuring and operating biotechnological equipment, while developing the ability
industries to select appropriate apparatus, microbial producers, and optimal process conditions for specific biotechnological
applications.
bell TK ABBIK JTaiibIHIAYIBIH IToH xemimenTiH TaFaMABIK KYHIBUIBIFBIH Oaraliay oMiCTEpiMEH, OJIapAbl CaKTayIblH FHUIBIMH HeTi3nepiMeH, Kem OH 4
II1 KB OMOTEXHOIOTUAIIBIK HOpMaJIapblH aHBIKTAyMEH, TOJBIK palMOHIapAs! KoOalayMeH TaHBICTHIpaabl. [IoH keMmIen MaibIHAAy cajachbIHIAFbl OH 6
PD EC HeTi31epi JKEMIIOITI KOHCEPBUIEYAIH TEXHONOTHSUIIBIK IpOLEecTepiHe OalmaHBICTBI OPTYPJI OHAIPICTIK MIHAETTEpAl MIEUIyTe OH7
JaWbIHIANIbI.
Bbuortexnosornueckue HHCHHHHHH& 3HAKOMUT C MCTOJaMU OLCHKU IMUTATCIBHOCTH KOPMOB, HaYYHBIMH OCHOBAMHU HX KOHCCPBHUPOBAHUI,
OCHOBbI OIIPEAC/ICHUA KOPMOBBIX HOPM, HPOCKTUPOBAHUC MOJHOLCHHBIX PALIMOHOB. I[I/ICIII/IHJ'II/IH& NOATO0TAaBJIMBACT K PEHICHUIO

KOPMOHPUTOTOBJICHUSA

PAa3JIMYHBIX TTPOU3BOACTBCHHLIX 3dJad4d, CBA3AHHBLIX C TCXHOJOTMYCCKUMU TTPOLECCAMU KOHCCPBUPOBAHHA KOPMOB B




OTpaciiii KOPMOIPHUTOTOBJICHHUSI.

Biotechnological bases
preparation of a forage

This discipline provides methodologies for evaluating the nutritional value of animal feed, examining the scientific
principles of feed preservation, establishing feeding standards, and formulating balanced dietary regimens. It equips
students with competencies to address practical challenges in feed processing technology within the animal nutrition
industry.
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Kanyapnap
OHMOTEXHOJIOTHSCEI

[Ton Man mrapyalbUIBIFBIHIA OHAIPICTIK YPAICTI JKETLIAIPY YIIIH OMOJIOTHSUIBIK HEri3JepAl sKoHe OMOTEXHOJIOTUSHBIH
ONICTEpiH KOJJIaHa OTHIPBIN, MAJAAPIABIH acbUl TYKBIMJBL, ©HIMJII KacHETTepiH THIMAI NalijanaHy j>KoHE >KaKcapTy
TYPFBICBIHAH OHAIPICTIK ic-OpeKeT NpOoleciHAe )KaHa OMOTEXHOIOTHSIAPAbI KYPY KY3bIPETTUINH KJIBINTACTHIPA/IbL.

buoTtexnomorus
JKUBOTHBIX

JucuurmHa GopMUpPYeT KOMIIETEHIIMM CO3JIaHUsI HOBOTO B MPOLECCE NMPOM3BOACTBEHHOW NESTENILHOCTH, UCIOJB3Ys
YCBOCHHBIC 3HAaHUS TIO0 OHOJIOTMYECKUM OCHOBAM M METOAaM OHMOTEXHOJOTMH JJIsi COBEPILCHCTBOBAHMS
IIPOU3BOJCTBEHHOIO IIPOLECCa B JKUBOTHOBOACTBE, C TOYKHM 3PEHHUSA PallMOHAIBHOIO HCIOJIB30BAHMA U YJIyYILIECHUS
IIJIEMEHHBIX, IPOAYKTHBHBIX KA4€CTB )KMBOTHBIX.

Animal biotechnology

The discipline develops competencies for innovation in livestock production by applying biotechnological principles and
methodologies to enhance breeding programs and optimize animal productivity. It focuses on the rational utilization of
biological resources to improve both production processes and genetic traits in farm animals.
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OHnipicTik
OHMOTEXHOJIOT S

[Ton eHmipicTiK eHIMIOEP MEH IpoIecTep Al Kypy YILIIH Tipi xacymanapasl (0akTepusiiap, alibITKbl, OaIabIpiIap) HeMece
(epMeHTTEp CHSKTBI JKacyllalapiarbl 3aTTapAbl KONIAHATBIH OIiCTep JKUBIHTHIFBIMEH TaHBICTBIpaabl. [loHmi OKy
OapbICHIHIA CTYIOCHT JKacyllaJapMeH »JKOHE JKacylla KyJIbTypajlapbIMEH OKCIICPUMEHTTIK JKYMBIC OiCTEpiH,
MaKpOMOJIEKYJIaapabpl 3epTTeyaiH (DU3UKA-XMUMUSUIBIK OMICTEPiH, Tipl KYHelepai 3epTTey JKoHe Taujgay oJiCTepiH,
OMOJIOTHSUTBIK 3ePTTEYJIEP HOTIKEIEPIH OHACY IIH MaTEeMaTHKABIK dJiCTepiH, OMOMHKEHEePIiK 00BbEKTIIepl KYypy YIIiH
K2)KETTI OMOMH)KEHEpHsl HEeT131epiH MEHrepeTiH 00J1a bl

ITpomsblneHHast
6uoTexHONIOTUA

JucnuminHa 3HAaKOMUT ¢ Ha0OpOM MPHUEMOB, WUCTIOJB3YIOUINX KHUBBIC KIETKU (OaKTepUH, APOXOKHU, BOJOPOCIH) WIH
BEII[ECTBA, COJAEpKAIIMECs B KIETKaX, Takue Kak (pepMeHTHI, i CO3AaHUs MPOMBIIIJICHHONH MPOAYKIIMUA U MPOIECCOB.
IIpu wu3ydeHUW AUCUUIUIMHBI CTyJIEHT OyAeT BIaAeTh NpPUEeMaMH OSKCIEPUMEHTAIBHON paboThl C KJIETKAMH H
KyJbTypaMH KIIETOK, (hU3UKO-XUMHUYCCKUMH METOJAMU HKCCICAOBAHHUS MAaKpPOMOJICKYJ, METOJAMH HCCIICAOBAHUS |
aHaiM3a JKWBBIX CHCTEM, MAaTEMAaTHYeCKHMH METOJaMH OOpabOTKH pPe3yNbTaTOB OHOJOTHYECKHX HCCIEIOBAHUM,
OCHOBaMH OHOMH)KEHEPUH, HEOOXOIUMBIMH LTSI CO3/IaHUs OMOWH)KEHEPHBIX 00BEKTOB

Biotechnology in
Industrial production

The discipline introduces a set of techniques that use living cells (bacteria, yeast, algae) or substances contained in cells,
such as enzymes, to create industrial products and processes. When studying the discipline, the student will master the
techniques of experimental work with cells and cell cultures, physical and chemical methods of studying
macromolecules, methods of research and analysis of living systems, mathematical methods of processing the results of
biological research, the basics of bioengineering necessary for creating bioengineered objects
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Taram
OHMOTEXHOJIOTHSICHI

[ToH a3BIK-TYITIK ©HEpKaCciOiHIeri Ka3ipri OMOTEXHOIOTHSIIBIK IPOLIECTEP/Il 3ePTTEY JKOHE d3ipiey Heri3AepiHe OKbITaabl.
IToH ambITYy OHAIPICTEpPiHIH HETi3iHAE JKaTKaH MUKPOOPTaHU3MIEPIIiH METaOONIHMKAIBIK OCICEeHUIITIHIH Macenenepin
OasHIanIBL.
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ITumesas
OMOTEXHOIOT S

JucrmmuimHa 0o0y4aeT OCHOBaM HCCIEIOBAaHHMA U Pa3pabOTKH COBPEMEHHBIX OHMOTEXHOIOTHMYECKHX IIPOIECCOB B
MUIIEBOM MPOMBIIUICHHOCTH. JIMCIMIUIMHA OCBEIAaeT BOINPOCH META0ONNYECKONH AaKTHBHOCTH MHUKPOOPTaHU3MOB,
JIe)Kalle B OCHOBE OPOJAMIIBHBIX POU3BOJICTB.

Food Biotechnology

The discipline teaches the basics of research and development of modern biotechnological processes in the food
industry. The discipline covers the issues of the metabolic activity of microorganisms that underlie fermentation
production.

bell TK A3BIK-TYNiK oHiMzepiHiH | [ToH Oonamiak Mamanaa MangapAaH alblHATHIH IMIMKI3aTTap MEH OHIMJEpIIH HEeri3ri KOMHOHEHTTEpPiHIH T'MTHEeHAJIbIK OH 3
11 KB Ouokayincizairi CUIMaTTaMachl, a3bIK-TYJIK LIMKIi3aTTapbl MEH a3bIK-TYJIIK OHIMAEPIHIH Kayilci3aiK KepceTKilTepiH Oakpuiay aiicrepi, OH 7
PD EC TaMaK eHIMJEpiH Oakplaay OOWBIHIIA MPAKTUKAJIBIK AAFIbUIAP6I UIepy Macesenepi OOMbIHIIA KOCiOM Ky3ipeTTiKTep OH 11
MEH TepeH OLTIMI KaJIbITaCThIPabI.
Bro6esonacHOCT Juctmmumaa GopmupyeTr y Oymymiero crenuanicTa npoecCHOHaIbHbIE KOMIICTCHIIMUM W YIUIyOJICHHBIC 3HAHUS MO
MPOIYKTOB IIUTAHUS BOINPOCAM I'MTMEHUYECKOH XapaKTEPUCTHKNA OCHOBHBIX KOMIIOHEHTOB CHIPBHS M IPOJYKTOB XHBOTHOT'O MPOHUCXOKACHHS,
METOZIOB KOHTPOJIS IOKa3zaTeleld Oe30MacHOCTH IMPOJIOBOJILCTBEHHOTO CBHIPbS W MPOIYKTOB NMHUTAHHS, MPUOOpETEHHE
MIPAaKTHYECKUX HABBIKOB 110 KOHTPOJIIO NMHIIEBHIX IPOILYKTOB.
Biosafety of food This discipline develops professional competencies for future specialists by providing in-depth knowledge of hygienic
properties characterizing raw materials and animal products. It covers methodologies for monitoring food safety
parameters in both raw materials and finished products, while cultivating practical skills in food quality control
procedures.
Bbell TK buonorusuisik 6encenni | [ToH TamMak eHIMAEPiHIH TEXHOJOTHACH! CAJlaCBIHIAFbI 3€PTTEY, jKobaliay KoHEe OHAIPICTIK KbI3METTE KaXKETTI TaFaMIbIK OH 3
11 KB 3aTTapsl amy JKOHEe OHMOJIOTHSUIBIK KOCTayap Moceenepi OOMBbIHINA TEOPHSIIBIK JKOHE MPAKTHKAJBIK OUTIMMEH TaHbICThIpazbl. [1oH OH 4
PD EC TEXHOJIOTHSICHI ouonorusutbiK Oescenai 3arrapasl (BB3) MUKPOOTHIK, ecimMik xoHe XKaHyapiap IMKi3aThIHAH allyJIbIH KOHE O6IyiH OH6
Herisri omicTepin yiipereai; BB3 amy TeXHONOrMACHIHIAFBI TPOLECTEPl, HETI3ri caThlIapibl anmnaparypaibik OH7
pecimMIeyMeH TaHBICTBIPAIBL.
TexHonorus noiaydeHus | JlucuuiuiiHa 3HAKOMHUT C TEOPETHYECKHMH M NMPAKTHYECKHMMH 3HAHMSIMM IO BOMPOCAM IHIIEBBIX U OHOJIOTHYECKUX
OMOJIOrMYECKH aKTUBHBIX | 100aBOK, HEOOXOIUMBIX B UCCJIEIOBATENBLCKON, IPOSKTHOM U MPOU3BOICTBEHHOM JIESTENBHOCTH B 00JIaCTH TEXHOJIOTUH
BEILIECTB MIPOJXYKTOB NHTaHMs. JMCIMIUIMHA 00ydaeT OCHOBHBIM METOJaM IOJIyYeHHUS W BBIICJICHHUS OMOIOTHYECKH aKTHBHBIX
BemectB (BAB) 3 MHKpOOHOTO, PacTUTENHHOTO W >KUBOTHOTO CHIPbS; 3HAKOMHUT C amlmapaTypHbBIM O(OpMIICHHEM
MIPOLIECCOB, OCHOBHBIX CTaAMH B TexHOJ0ruu noixydenust bAB.
Technology for the This discipline provides comprehensive theoretical and practical knowledge concerning food and biological additives
production of essential for research, development, and production processes in food technology. It covers fundamental methodologies
biologically active for extracting and isolating biologically active substances (BAS) from microbial, plant, and animal sources, while
substances examining process engineering design and key technological stages in BAS production.
Bell TK Cranpaprray, [ToH eHmipicTiK KBI3METTE METPOJIOTHS, CTAaHAAPTTAY KOHE CepTH(HKATTayAbIH HETi3Ti epekeNepiH KolIlaHy HeTi3iHae OH 3
111 KB ceprudurarTay xoHe KOJIIaHBICTaFbl HOPMATHUBTIK 0a3aFa CoWKeC TEXHOJOTHSUIBIK JKOHE TEXHUKAIBIK KYXKAaTTapabl peciMIeyre MyMKIHIIK OH 6
PD EC METPOJIOT s Oepeni; cama XyileciHiH KyKaTTapblH KOJIAaHyFa; eHIMAEp (KbI3MET) MEH IIpOIiecTep IiH HeTi3ri TypiepiHe HOPMATHUBTIK OH7
Ky KaTTapblH TaJaNTapblH KOJAAHYFa MYMKIHJIIK Oepe/ti. OH 11
CranpapTusanus, JuctumuimHa TO3BOJISIET O(GOPMIIATE TEXHONIOTHYECKYI0 M TEXHHUYECKYI0 JOKYMEHTAIlMI0 B COOTBETCTBHU C
cepruduranys u JENCTBYIONIEH HOPMATUBHON 0a30i HA OCHOBE WCIOJL30BaHUSI OCHOBHBIX MOJIOKEHUH METPOJIOTHH, CTAaHAAPTHU3AINHN U
METPOJIOTHS cepTuUKaMM B TPOMU3BOJACTBCHHOHN [EATEIBHOCTH;, NPUMEHATh JOKYMEHTAIIMIO CHUCTEM KadecTBa; HPHUMEHSTH

’I‘p€60BaHI/IH HOPMATUBHBIX JOKYMCHTOB K OCHOBHBIM BUAAaM MPOAYKIHH (ycnyr) U IPOLECCOB




Standardization,
certification and
metrology

This discipline enables students to develop technological and technical documentation in compliance with current
regulatory standards, applying fundamental principles of metrology, standardization, and certification in production
processes. It provides competencies for implementing quality system documentation and applying regulatory
requirements to principal product (service) categories and operational processes.

Bell TK Et xxone cyT [Ton cyr »xoHe eT eHiMAepiHAe OOJBIN JKaTKaH OMOTEXHOJOTHSUIBIK YAEPICTEPMEH, INUKI3aTIIeH >KOHE €T, CYT OH 4
11 KB OHIM/IEpiHIH OHIMJIEpiHIH OepilireH camajgblK KOPCETKIIITEpiHIH KalbllTacy, OJapAbl TOHA3BITHII OHJICY JKOHE Cakray OH 6
PD EC OGHOTEXHONOTUACHI 3aH/IBIIBIKTAPBIMEH; €T JKOHE CYT OHIMJIEpiH OHJAIpY oHE caKTay MpOoLeciHIeri OMOXUMHSIIBIK, MUKPOOUOIOT USUIBIK, OH 7
(U3UKa-XUMISITBIK JKOHE PEOJIOTHSIIBIK ©3repiCTePMEH; MUKPOOHOIOTHUSUIIBIK (DePMEHTTI, OMOJIOTHSITBIK OCICEH Il 3aTTap
MEH TaOWFM WHIPEAMEHTTepAl NaljanaHa OTBHIPBIN, €T JKOHE CYT OHIMJICPIHIH TEXHOJOTHSUIAphIH d3ipey
omicTeMelNepiMeH TaHBICTHIPaAbl. AIBIFaH CYT OHIMAEPIH ary OOMBIHIIA KY3BIPETTIIIKTI KaJIbIITACTHIPAIBI, €TTIH MiCYi,
OHIMHIH OYJIiHYi YFBIMBIMEH TaHBICTBIPAJIBI.
BuotexHonorus JucnumnimHa 3HAaKOMUT ¢ OHMOTEXHOJOTHICCKHMU IIPOIlecCaMy, MPOMCXOSMIIAMI B MOJIOYHBIX M MSICHBIX MPOIYKTaX,
MOJIOYHBIX U MSICHBIX CBIpBE M 3aKOHOMEPHOCTSAMH (POPMUPOBAHUS 3aJaHHBIX KAUeCTBCHHBIX TIOKa3aTeJIeH MICHBIX, MOJIOYHBIX ITPOIYKTOB, UX
MIPOIYKTOB XOJIOAMIBHOM 00pabOTKH M XpaHCHUS; OMOXHUMHUIECKHAX, MUKPOOHOIOTHICCKUX, (PU3UKO-XUMUIECKAX U PEOTOTHICCKUX
W3MEHEHHH B TIPOIIECCE IPOM3BOACTBA W XPAaHCHHS MSACHBIX W MOJIOYHBIX TPOAYKTOB; METOMOJIOTHH DPa3pabOTKH
TEXHOJIOTHI MSICHBIX W MOJIOYHBIX NPOAYKTOB C UCIOJIb30BAaHHEM MUKPOOHOIOrHUeCKUX (pepMEeHTHBIX, OMOIOTHYECKH
AKTHBHBIX BEIECTB M HATypPaIbHBIX HMHIPEIUEHTOB. POpPMUpPYET KOMIETEHLUH IO MOJIYYEHHIO KHUCIOMOJIOYHBIX
MIPOJIYKTOB, 3HAKOMHUT C TIOHSATHEM CO3pPEBaHME MsICa, TOpYa NPOIYKIHH.
Biotechnology of dairy The discipline introduces biotechnological processes occurring in dairy and meat products, raw materials and patterns of
and meat products formation of specified quality indicators of meat and dairy products, their refrigeration processing and storage;
biochemical, microbiological, physico-chemical and rheological changes in the process of production and storage of
meat and dairy products; methodology for the development of technologies for meat and dairy products using
microbiological enzymes, biologically active substances and natural ingredients. Forms competencies for the production
of fermented milk products, introduces the concept of maturation of meat, spoilage of products.
Kocbimia 6inim 0epy 6argapaamacsl (Minor) / lonosiHuTe1bHasA o0pa3oBaTesibHasi nporpamma (Minor)
BITI TK ITou 1/ductumuna 1
Bl KB
BD EC [Mon 2/1uctuminaa 2
Ilon 3/ducuuminHa 3
KBIT MK JleHe WIBIHBIKTBIPY IToH KociOM KbpI3METKE MaWbIHAANY YIIH JEHCAYJBIKTHI CaKTay, HBIFAWTYIbl KAMTaMachl3 €TETiH JeHE IIBIHBIKTBIPY KK 20
00/1 OK Kypajzapbl MEH 9iCTepiH MaKcaTThl TYpAE KONIaHyFa yiipereni; GU3UKaIBIK )KYKTEMEHi, )KYHKe-TICHXUKAJIBIK CTPECCTI
GED MC JKOHE Ooarrak eHOEK 9peKeTiHAETI KOJIaichl3 (paKTopIaapAbl TYPAKTHI TYPJIE aYBICTRIPYFa BIHTAJIAHIBIPAIBI

®dusnueckas KyJabTypa

JlucuuiuinHa yYdT NEJICHANpPaBICHHO HCIOJIB30BAaTh CPEICTBA W METOABI (pH3MUecKOl KyIbTYpbl, 0OecrequBaromIne
COXpaHEHHe, YKpPEeIUICHHE 3/I0POBBs ISl IIOATOTOBKH K MPO(PECCHOHANBHONW AESTEIBHOCTH; K CTOMKOMY IEPEHECEHHIO
(¢u3MYecKnX HAarpy30K, HEPBHO-TICHXHYECKUX HANpPsDKEHHH M HeOIarompuaATHBIX (aKTOpoB B Oymymield TpyHOBOM
JESITEIIBHOCTH.




Physical Culture

The discipline teaches to purposefully use the means and methods of physical culture, ensuring the preservation,
strengthening of health in order to prepare for professional activity; to persistent transfer of physical exertion,
neuropsychic stress and adverse factors in future labor activity.

JIUIIOMIBIK 5KYMBICTBI
HEMEeCe JUTUIOMIBIK
JKOOAHBI JKa3y XKoHE
KOpFay HeMece KeIeHTi
CEMTHXAaH TalChIpy

Hanucanue u 3amura
JIUTUIOMHOM paboThl WK
JUIUIOMHOTO MPOEKTa
WM TIOJIOTOBKA U c1ada
KOMIUIEKCHOT'O SK3aMeHa

Writing and Defense of
the Diploma Work end
Diploma Project or
Preparation and Delivery
of the Comprehensive
Exam

HToro

240




