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O3IPJIEYLIIJIEP/ PASPABOTYUKHW/ DEVELOPERS:

[Tanmymra H.B. — KaybIMIacThIpbUIFaH Ipodeccop (IOLEHT), aybll MapyamlbUIbIK FHUTBIMAAPBIHBIH
KaH/MJaThl;

Tacremuposa A. b. — «CapsiApkaABronpom» JKIIC x00achIHBIH KETEKIIIC1, aybUT IapyaIIbUIbIK
FBUIBIMJIAPbIHBIH KaHuAaThl, KazakcTan ¥IThIK jKapaThlIbICTaHy FRUIBIMAAPHI aKaEMUSACHIHBIH
KOPPECTIOHIEHT-MYIIIECH;

KysakoB A.Jl. — «6B05102-buorexnonorusi» bbb 3 kypc cTynenTi

[Manyma H.B. — accouunpoBanHsblii mpodeccop (IOLEHT), KaHAUIAT CeIbCKOX03iCTBEHHBIX HAYK;
Tacremuposa A.b. — pykoBoautens npoekra TOO "CapbiApkaABTonpoM", kKaHAUIAT
CeJIbCKOXO3SICTBEHHBIX HAyK, WieH-KoppecnonaeHT Ka3zaxcranckoit HanronanbHo#M akagemMun
€CTECTBEHHBIX HAYyK;

KysakoB A.Jl. — crynent 3 kypca OIl «6B05102- bruotexHomorus»

Papusha N.V. — Associate Professor (Associate Professor), PhD in Agricultural Sciences
Tastemirova A.B. — Project Manager of "SaryArkaAvtoprom" LLP, Candidate of Agricultural
Sciences, Corresponding member of the Kazakhstan National Academy of Natural Sciences;
Kuvakov A. D.— 3rd year student of the educational program «6B05102- Biotechnology»

YCBIHBLIAblI/ PEKOMEHJIOBAHO/ RECOMMENDED:

ABBIK-TYJIIK KayIICi3/iri >koHe OMOTEeXHOIOTHs Kadeapackl OTHIPBICHIHIA KapacThIpbUIabl, 2026 K.
21. 05 Ne 5 xarrama

Paccmotpena Ha 3acemanuu Kadeapbl MPOIOBOJLCTBEHHOM 0S30IaCHOCTH U OMOTEXHOJIOTHH,
nporokoi Ne 5 ot 21.05.2026 r.

Considered at a meeting of the department of food security and biotechnology, protocol No. 5 dated
21.05. 2026 y.

Oky onicTeMeniK KeHEeCiHiH ImenriMiMeH YChIHbUIIbL, 2026 k. 26.05 Ne 3 xarTtama
PexomenoBaHa penieHueM Y4eOHO-METOAUYECKOro coBeTa, MpoTokos Ne 3 ot 26.05.2026 r.
Recommended by the decision of the Educational and Methodological Council, Protocol No. 3
dated 26.05.2026 y.

FouibiMu KeHeciH1H menimMiMeH YebIHbULIbL, 2026 k. 26.05 Ne 11 xarrama
PexomennoBaHa pemenuemM YueHoro coseta, mpotokos Ne 11 ot 26.05.2026 1.
Recommended by the decision of the Academic Council,Protocol No. 11 dated 26.05 2026 y.

Keuaeci kyxkaTTap Herizinae kacajaabl:

- XKorappr Oimim  OepyliH MeEMJIEKETTIK JKalmblFa MIHAETTI cTaHaapThl, Kazakcran

PecniyOnukachinbiH FrutbiM KoHE KOFaphl OuU1iM MUHHUCTPiHIH 2022 xbputrbl 20 mriigeneri Ne 2

OyiipbirpiMeH OekitiireH (22.04.2025 k. e3repicTep MEH TOJIBIKTBIPYJIAPMEH);

- ONIEyMETTIK OpINTECTIK IMEeH oJeyMETTIK JKOHEe €HOEK KaThlHACTapblH peTTey >KOHIHJEr]
peciyOiaMKaNbIK YII 5KaKTbl KOMHUCCHUSHBIH 2016 xbUiFbl 16 HaypbI3garbl OekiTUIreH YITTHIK
OUTIKTLIIK mIeHOepi;

- "AmbiTkel enzipici” KC Kazakcran PecnyOinkacel Aybll mapyambulibiEbl MUHHCTPiHIH 2025
KbUTFBI 19 xentokcanarsl Ne 477 OyipbIFsl,

- "banblK mapyalbUIbIFel XkoHE Oanblk eHimaepiHiH enHaipici” KC "Atameken" Ka3zakcran
PecniyOnukacel ¥ntTeik Kocinkepnep nanatacsl backapma TeparachlHBIH MiHJIETIH aTKapyLIbIHBIH
28.07.2023 k. Ne 122 OyiipsirsiHa Ne 2 KOChIMIIIA,

-KazakcTaHHBIH jkaHa MaMaHIBIKTap MEH KY3BIPETTEPAiH ariachl «AybUI IIapyallbUTBIFBD» -
AkBaxyiienepaiH OMOTEXHOJIOT-MUKPOOHOOTsl; IHHOBaMAIIBIK OnoIpenapaTrTapIblH TeXHOJIOTHI;
CuHTeTHKaIBIK OMOJIOTHS CallaChIHIaFbl OMOTEXHOJIOT .



Pa3paborana Ha OCHOBAHMH CJIEAYIOIIHUX JOKYMEHTOB:

- T'ocynapcTBeHHBIN 00111€0053aTeNbHBIA CTaHAAPT BHICIIETO 00pa30BaHUs, YTBEPHKACH MPUKA30M
MuHucTpa HaykH U Beiciiero oopazoBanus PecnyOnuku Kazaxcran ot 20 urons 2022 roga Ne 2 (¢
W3MEHEHUSMU U gonoiHeHusMu oT 22.04.2025 1.);

- HamuonanpHas pamMka KBaM(UKalMiA, YTBEpXKACHHAs MpOTokojoM OT 16 mapra 2016 rona
PecnyOnukaHCKOM TPEXCTOPOHHEH KOMHCCHEH MO COIMAaIbHOMY HMapTHEPCTBY U PETYIMPOBAHHUIO
CONUAJIbHBIX U TPYAOBBIX OTHOIHCHPIP'I;

- [IC «IIpousBoactBo apoxokein» Ilpukaz Munuctpa cenbckoro xosdiicrsa Pecriyonuku Kazaxcran
ot 19 nexabps 2025 roga Ne 477;

- TIC «PpiOOBOACTBO W TPOHM3BOJICTBO PBHIOHON NpoayKImMu» npuiokeHne Ne 2 K TpuUKazy
HMCHOJHSIOIIETO 00s13aHHOCTH [Ipencenarens [IpaBnenus HanwmonanpHoi najaaTbl
npennpuauMareneii Peciyonuku Kazaxcran «Arameken ot 28.07.2023 r. Ne 122;

- Atnac HOBBIX mpodeccuii 1 komnereHui Kaszaxcrana «Cenbckoe X03s1UcTBO» - buorexnosor-
MUKpPOOHOJIOT aKBacucTeM; TeXHOJIOr MHHOBAIIMOHHBIX OuompenaparoB; buorexHomor B obmactu
CHUHTETUYECKON OMOIOTHH.

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," Order of the Minister of Agriculture of the Republic of Kazakhstan dated
December 19, 2025, No. 477;

- 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 of Kazakhstan: Agriculture - Biotechnologist-
microbiologist aquasystems; Technologist of innovative biologics; Biotechnologist in the field of
synthetic biology.

KEJICIUL1I/ COT'VIACOBAHO:

Menrepyuici "CXOC -3apeunoe” XKIIC acbin

TYKbIM/Ibl MaJ1 LIAPYaUIbUIbIFbl 3¢PTXAHACHI, aYblI

lIapyaulblibiFbl FbIJILIMAAPbLIHBIH KaHAM/1aThl / 3aBe/1ytoliias
nabopatopueii mieMeHHoro xuBoTHoBoAcTBa TOO «CXOC-3apeunoey,
KaHAMAAT CC/IbCKOXO03sIHCTBEHHbIX Hayk / Head of the Laboratory

of Livestock Breeding LLP «CXOC-3apeunoey,

Candidate of Agricultural Sciences .g’;?/]/ E.A. babwnu/ E.A. baduv/E.A.Babich
0/ N s o,
«Ld» CD 2026 r.  (mepi/neyaThb, KObI/TIOIUCD)

© Axmer balTypchiHyJIbl aThiHAAFbI
Kocranait oHip/iK YHUBEPCHTETI



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

Konpmansictarel/[leiicTByromas/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

buoTtexHonorMs canacelHIAFBl KOFapbl OUTIKTI MamaHmapabl naspiay. Onap jkacylragapMeH,
MUKPOOPTaHU3MIICPMEH, TCHETUKAJIBIK MAaTEPUAIMEH >OHE OWOJOTHSUIBIK JKYyHEeIepMEH >KYMBbIC
icTey  Ke3iHJe  3aMaHayW  MOJICKYJAIbIK-OMONOTHSUIBIK,  MHKPOOHMOJNOTHSUIBIK — JKOHE
OMOTEXHOJIOTHSUIBIK ~ OMICTEp/ll  KOJIJaHA OTBIPhIN, OuLTIM Oepy, FBUIBIM JKOHE IIpPaKTHKara
OarpITTaJIFaH OKBITY MHTETPALMACHI HETI31HJIE 3epTTey, OHIIPICTIK XKoHE KOJIAaHOaIbl MiHACTTepAI
HIeIIyre, COHAAlH-aK TYPaKThl JaMy KaFUAATTapblH, SKOJOTHUSJIBIK JKAyalKepIIUTKTI KOHE
pecypcTapbl YTHIMIBI Al 1aTany/ bl eCKepyre THiC.

ITonroToBka BBICOKOKBATM(HUIIMPOBAHHBIX CIIELUAIUCTOB B 00JAaCTH OMOTEXHOJIOTUH, CIIOCOOHBIX
IIPUMEHSATH COBPEMEHHBIE MOJICKYJISIPHO-0MOJIOTHUECKHE, MHUKPOOHOJIOTHYECKHE u
OMOTEXHOJIOIMYECKHE METO/Abl IpU pPaboTe ¢ KIETKaMH, MHUKPOOPIaHW3MaMH, I'€HETHYECKUM
MaTepuajoM M OMOJOTMYECKUMH  CHUCTEMaMH  JUId  pPELIEHUS  UCCIEeN0BATENIbCKUX,
IIPOM3BO/ICTBEHHBIX U NMPHUKIAJHBIX 33]a4 HA OCHOBE MHTErpalluu 00pa30BaHusl, HAYKH U MPaKTHKO-
OPUEHTHUPOBAHHOTO OOYYEHHSI C Y4Y€TOM MPUHIUIIOB YCTOMYMBOIO pa3BUTHUSA, SKOJIOIMUECKON
OTBETCTBEHHOCTH U PALIMOHAIBHOIO UCII0JIb30BAHUS PECYPCOB.

Training of highly qualified specialists in the field of biotechnology who are able to apply modern
molecular biological, microbiological, and biotechnological methods when working with cells,
microorganisms, genetic material, and biological systems to solve research, industrial, and applied
problems based on the integration of education, science, and practice-oriented learning, taking into
account the principles of sustainable development, environmental responsibility, and rational use of
resources.

Bepinerin popexe/llpucyxnaemas crenedb/ Awarded degree

«6B05102 buorexHomorus» Oi1iM Oepy OaraapiiaMackl OOMBIHIIA JKapAThUIBICTAHY OaKaJTaBphl

bakanaBp ectecTBo3HaHus 1o oOpaszoBarenbHoi nporpamme «6B05102 buoTtexHoiorus»

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

Maman Jaya3siMaapbinbiH Tizoeci/ Ilepeuenn qosuknocreii mo OI/ List of positions on OP

buoTtexHonor; eHAIPICTIK WHXKEHEpJep, OHbIH 1MIIHAE OHIMJIEp OONBIHILIA; TEXHUK-MUKPOOUOJIOT;
a3bIK-TYJIIK OHMAIPICIHIH HMHXXEHEP-TEeXHOJIOITaphl, cama >KeHIHJAEri HHXKEHep-TEeXHOJIOT, OHOoIIor-
3eprTeymi, OmodapMakosor, OHMOXMMHUK, TEHIIK HHXXEHEp, KOJUIEUK OKBITYIIBICH], FBUIBIMU
KbI3METKEp, Tipi XKyierepaiH coyieTrici, OMOMHXEeHep, 3aTTap MEeH mpenaparTap au3aiinep (xpar-
au3aiHep), OaNbIK pecypcTapbl MEH 0acKa Jia Cy jKaHyapJiapblH OHJIEY TeXHOJIOTHUSICHI CalaChiH/IaFbl
MamaH (0anbIK OHJEY JKOHIHAErl HWH)KEHEepP-TEeXHOIor), ©Oac TexHojor (eHmey ©HepKacidi),
OMOTEXHOJIOTr-aKBaCUCTEMAIapAbIH ~ MHUKPOOHMOJIOTHI,  WHHOBAalMSUIBIK  OWompemnaparTapIbiH
TEXHOJIOTB.

buotexHonor; Npou3BOJICTBEHHBIE HHXKEHEpPHl, B T.4. IO MPOAYKIHH; TEXHUK-MUKpPOOUOJIOT;
MH)KEHEPbI-TEXHOJIOTH THIIEBOr0 IMPOU3BOJACTBA,  HMHXKEHEP-TEXHOJIOI IO KadecTBy, OHOJIOr-
uccienoBarenb,  Ouodapmakosor, OWOXMMHK, T€HETHK, TE€HHBIM WHXEHep, NperoaaBareib
KOJIJIe/Ka, HAyYHbII COTPYTHUK, apXUTEKTOP JKUBBIX CUCTEM, OMOMH)KEHEp, AU3aliHep BEIIECTB U
mpenaparoB  (apar-au3aiiHep), TJaBHBIM TexHoJor (oOpabarpiBaroIiasi MPOMBIIUICHHOCTS),
CIELUAINCT B 00JIACTHU TEXHOJIOTUHU NepepaboTKH phIOHBIX PECYpPCOB M APYTUX BOIHBIX JKUBOTHBIX
(MH)XEHEep-TEeXHOJIOr Mo 00paboTKe pPbIObI), OMOTEXHOJIOT-MHUKPOOHOJIOr aKBAaCHUCTEM, TEXHOJIOT
MHHOBAIIMOHHBIX OMOIPENapaToB.

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 processing technology for fish resources and other aquatic animals (fish-processing




engineer-technologist), biotechnologist-microbiologist of aquasystems, technologist of innovative
biological products.

Kacion kbp13mer 00bexTinepi/ O0beKThI NpodhecCHOHAIBLHOM AeATeJIbHOCTH/
Objects of professional activity

BHOTEXHONMOTUANBIK, OMOJIOTHSIIBIK, MEIUIMHANBIK, aybUl LIApYyallbUIbIFbI OeiiHaeri FhUIBIMU-
3epTTeY MHCTUTYTTapbl MEH JKOFapbl OKY OpBIHAApBI; TaMmaK »JKoHE KalTa eHuey,
MUKPOOHONOTUSIIBIK,  (DapMaleBTHKAIBIK  OHEPKACIN  OHIIPICTIK  KOCIMOPBIHAApHl  MEH
3epTXaHaJaphl; AKOJOTHSUIBIK KBI3METTEp MEH YHWbIMIap; aybul [IapyallbUIbIFBl ©HIMICPiHIH
carmacel MEH Kayinci3mirin Oakpulay »KeHIHAErl 3epTXaHanap; 3epTTey 3epTXaHalapbl; ayblLl
1apyanIbUIbIFbl KOCIMTOPBIHAAPKI; CENICKITUSIIBIK CTaHIUsIap; O11iM Oepy YilbIMIaphl

Hay‘IHO-I/ICCJIQI[OBaTCJIBCKI/IC HHCTUTYTBI W BY3bI 6I/IOTGXHOHOFI/I‘-I€CKOFO, 6I/IOJIOI‘I/I‘ICCKOFO,
MEAUIIMHCKOTO,  CEJbCKOXO3SIIICTBEHHOIO  MpOQMIIf; MNPOU3BOACTBEHHbIC MPEANPHUATHS U
naboparopun THINEBOW H TepepadaThIBAOIIEH, MHUKPOOHMOIOTUYECKOW, (apMareBTUIeCKOn
MIPOMBIIIJICHHOCTEH; 3KOJOTMYeCKHe CIIyKObl M OpraHusanuu; j1a00paTOpuu MO KOHTPOIIO 3a
KayecTBOM U  0€30MacHOCTHIO  CEIbCKOXO3SIMCTBEHHOW  MPOAYKIMH;  HCCIEIOBATEIbCKUE
nabopaTtopun; CeIbCKOXO3UCTBEHHBIE MPENNPUITHS; CEJICKIMOHHbIE CTAaHIMU; OpraHU3alUU
o0Opa3oBaHwMs

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

Kacioun kpi3mer TypJaepi/ Buabl npodeccuonanbHoii gesitesibHocTn/ Professional activities

- OHJIIPICTIK-TEXHOJIOTHSUIBIK;

- OKCIIEPUMEHTTIK-3€PTTEY;

- CEpBHCTIK-TIAlIaIaHy;

- YUBIMIIACTBHIPYIIBLIBIK-0aCKAPYIIBUTBIK KbI3MET;
- MOHTaXK/IBIK-KENTIPYIILTIK;

- €CENTIK-KO0aIBIK,

- 6u1iM Oepy;

- CENIEKIIMSIIBIK.

- IPONU3BOACTBCHHO-TCXHOJIOTHYCCKAA,;

- DKCIIEPUMEHTAIbHO-HCCIICIOBATEbCKAS;
- CEpBUCHO - IKCILTyaTallMOHHAS;

- OpraHU3aIMOHHO-YITPaBICHYCCKAs;

- MOHTa)XHO-HaJIaJI0uHasl,

- pacYeTHO-MIPOEKTHAS,

- oOpazoBaTenbHas;

- CeJICKIIMOHHASI.

- production and technological;

- experimental research;

- service and operational;

- organizational and managerial support;
- installation and commissioning;

- calculation and design work,

- educational;

- breeding.

Kacion kpi3meTinin pynkuusiaappl/ @yHkuuu npogeccuioHaabHOI 1esiTeIbHOCTH/
Functions of professional activity

- OpTYpiAl MakcaTTarbl OMOTEXHOJOTHSUIBIK OHIMAEpAl OHIIPYMEH, *aHa OMOTEXHOJOTHSUIBIK
nporecTepi a3ipjaeyMeH aifHaIbICaIb;
- MUKPOOPTaHU3MIEP, OCIMIIKTEP, MaJLJIap CEIEKUHUSACHIH XKY3€re achlpaibl;




- OHJIPICTIK KOHE KaliTa eHJey calallapblHIa XKOHE DKOJIOTHsIa OMOTEXHOJOTHUSIIBIK SIICTepIi
KOJITAaHATBI;

- OMOJIOTUAIIBIK OOBEKTLIEPIIH KOMETriMEH JJPIIIIK MpenaparTap, TaMaK eHIMICPiH KYpaJibl;

- MUKPOOHMOJIOTHSIIBIK CHHTE3, OMOKATallu3, TeHIK WHKXCHEPHS XOHE HAHOOMOTEXHOJIOTHUSIIAPIbI
nmaijanaHa OTBHIPBIN ajbIHFAH OHIMIEPJAl KOoca alFaH[a, ©HIMHIH JaHa TypJepiH aiy
TEXHOJIOTUSICHIH JKACAMTBI:

- OMONOTHUSUIBIK HBICAaHAAP/BI (pepMEeHTAIUsIIAY YAepiCTepiHe TEXHUKAIBIK KbI3MET KOPCETY >KOHE
OakpLIay XKYpri3eni;

- ocipijieTiH O0BEKTUIEPAiH Kypambl MEH (PU3HKAIBIK-XUMHSIIBIK KAaCHETTEPiHIH KOPCETKIITEpiH
OJIIIICYTIH HETI3T KYpalIapblH METPOJIOTUSIIBIK TEKCEPY/Ii )KY3€ere achlpajibl;

-FBUIBIMU-3€PTTEY JKYMBICTAPBIHBIH HOTHKENEPiH OHIIPICKE SHI13yTe JKopAeMaece]i;

- OuTiM Oepy MeKeMeepiHie OMOJIOTHSIIBIK JKOHE SKOJIOTHUSUIBIK TTOHIEP Il OKBITAIbI.

- 3aHUMAeTCs TPOM3BOJCTBOM OHOTEXHOJIOTHYECKON MPOAYKIMU Pa3IMYHOrO Ha3HAYCHUS,
pa3pabOTKO# HOBBIX OMOTEXHOJOTHYECKUX IIPOIIECCOB;

- OCYIIECTRBIISICT CEJCKIIMI0 MUKPOOPTaHM3MOB, PACTCHUH, )KUBOTHBIX;

- IPUMEHSAET OHOTEXHOIIOTHYECKHUE METO/IbI B TPOMBIIIIICHHOMN | IepepabaThIBaroIieil OTpacisx U B
9KOJIOTHH;

- CO3/1aeT JICKAPCTBEHHBIC MPENapaThl, MUIIEBbIC MPOAYKTHI ¢ IOMOIIBIO OHOJOTHYECKUX 00HEKTOB;
- CO3/[a€T TEXHOJOTHH MOJTyUYCHHS] HOBBIX BHIOB IPOIYKIIMH, BKIIIOYAsl MPOIYKIIHIO, TOJYUYCHHYIO C
UCIIOJIB30BAHUEM MHMKPOOHMOJOTHYECKOr0 CHHTE3a, OHOKaTaiaM3a, TI€HHOM MHIKCHEPHH U
HaHOOHMOTEXHOJIOTHA:

- TPOBOJUT TEXHUYECKOEe OOCTy)KMBAaHME W KOHTPOJb 3a ImpoleccamMu (GepMEHTAIUN
OHOJIOrHYECKUX O0BEKTOB;

- OCYILECTBIISIET METPOJIOTHYECKYIO IIPOBEPKY OCHOBHBIX CPEACTB U3MEPEHUI MMOoKa3aTeiell cocraBa
1 QU3UKO-XMMHUYECKHX CBOMCTB KYJIbTHBHPYEMBIX O0BEKTOB;

- COJICUCTBYET BHEIPEHHUIO PE3YJIbTATOB HAYYHO-HCCIIEI0BATEILCKUX paOOT B IPOU3BOJICTBO;

- peroiacT OMOJOTHYECKUE U DKOJOTHYECKUE TUCIUIIMHBI B 00pa30BaTE/IbHBIX YUPEHKICHHSIX.

- 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.

Kannsl KabaerTepi/ Oomme komnerenunu/ General competences

XK1 Fruibivu sxoHe GHIOCOPUSIIBIK TaHBIM 9ICTEPIMEH TaOMFU KOHE JICYMETTIK JIEMJIl FhUIBIMU
VFBIHY MEH 3epJeliey/l KamTamachl3 eTeTiH (uiocopus HerizaepiH OUTyMeH KaJIbIITACKaH
JTYHUETAHBIMBIK YCTaHBIM/IAP HET131HAe KopIlaraH OOJIMBICTbI Oaraiaiipr;

KK2 Mu¢onorusblk, TIHA *OHE FHUIBIMU JYHUETaHBIMHBIH Ma3MYHbl MEH ©3IHJIK €peKILeNIKTepiH
TYCIHIIpei;

KK3 OneyMerTik jkoHe eHIIPICTIK cajiaap/ia OoJbII )kKaTKaH OapJIbIK JKaFAaiiapra e3 0aracbiH Oepei;
KK4 KazakcTaHHBIH TapuxW JaMYbIHBIH HETi3T1 KEe3eHAEpiH, 3aHIbUIBIKTAPBIH JKOHE O31HIIK
€PEKIIENITIH TePEH TYCIHY YKOHE FhUIBIMU TaJI/Iay HET131HE a3aMaTThIK YCTaHBIMBIH TAHBITA/IbI;

KKS Kazakcran Tapuxbl OKHUFaJapbIHBIH ceOenTepi MeH calgapiapblH Talfay VIIiH Tapuxu
CHUIIATTaY/IbIH S/IICTEP1 MEH TOCUIIEpIH MaiiianaHaipr;

KK6 OneymertaHy, cascaTTaHy, MOJICHUETTaHy JKOHE IICHUXOJIOTHSHBIH HETi3r1 OUTIMIH eCKepe OTBIPHIII,




TYIFaapaIblK, ONEYMETTIK jKOHE KociOM KapbIM-KaThIHACTBIH OPTYPI caslalapbIHIaFbl YKafIainapbl
Oaraytaiipl;

JKK7 VnTerpatuBTi npoliecTep/IiH 3aMaHayy OHIMI PETiH/IE OCBI FRUIBIMAAPABIH OUTIMIH CHHTE3ICHI1;
JKK8 HakTel FBUTBIMIBI, COHIAN-aK OYKLT QJIEYMETTIK-CasiCH KJIACTEP/Il 3epTTEY/IiH FBUILIMU OJIiCTEpi
MEH TOCUTIEPIH KOJIaHAIbl;

JKK9 e3iHiH agaMrepiiiIik >koHe a3aMaTThIK YCTaHBIMBIH J1aMbITA]Ibl;

JKK10 KazakcraHmplk KOFAMHBIH KOFAMIBIK, I1CKEPIK, MOJEHH, KYKBIKTBIK JKOHE ATHUKAIBIK
HOpMaJIapbIMEH JKYMBIC 1CTSH/I1;

JKK11 XKexke xone kociOu Oocekere KaOIeTTUTINH KOPCETe/i;

KKI12 Onemae TaHbUFaH KOFaMJbIK-TYMAaHUTAPJbIK FbUIBIMAAP cajlaChbIHIarbl OLTIMIL MpaKTHKaIa
KOJIJIQHA/IbL;

JKK13 OnicHama MeH Tanaay/abl TaHIay/ Ikl )KY3€ere achIpaibl;

KK 14 3eprrey HOTHKENEPIH KOPHITHIH/IBLIANIBL;

KK15 YKana OumiMail cuHTE3NEil KOHE OHBI TYMaHHMTApPIIbIK KOFaMIIBIK MaHbI3BI Oap ©HIM TYpiHIE
YCHIHA/IBI,

KK16 Tysnraapanblk, MOJICHUETAPAIIBIK JKOHE OHIIPICTIK (KOCINTIK) KapbIM-KaThIHAC MIHACTTEPIH IICITY
YIIIH Ka3aK, OPBIC JKOHE MIET TUIIEPIH/IE aybI3Ia XKoHe xKa30ala HbICaH1a KOMMYHUKAIIHSFA TYCE/i;

KK 17 I'pammaTrKabIK OLTIM JKyHeci HEeTi31H/e TUIIK KoHE CoMey KypallIapblH MaiqaaHy bl )Ky3ere
achIpy; KapbIM-KaThIHAC JKaFJalibIHA COMKEC aKMapaTThl TAIIAY;

KK18 KommyHuKanmsira KaTbICYIIBIIAP/IBbIH IC-0pEKETTEPl MEH ic-opeKeTTepiH Oaraaiib;

KKI19 XKeke kpI3MeTiHAe HUPPIBIK TEXHOIOTUSIIAPIABIH OPTYPIl TYpJepiH: UHTEPHET-PECypCTapibl,
aKmaparThl 137ey, caKkTay, OHJIey, KOpFay jKOHE TapaTy YKeHIHJEeT1 OYJITTHI KoHE MOOHIIB/II CEPBUCTEP/II
naijanaHaibl;

KK20 O3iH-631 1aMBITY jk0HE MaHCANTBIK 6CY YIIiH eMip 00bI xKeke OiTiM Oepy TpaeKTOPUSCHIH KYPY,
JICHE IIBIHBIKTHIPY OMIICTEPl MEH KYpaapbl apKbUIbl TOJIBIKKAHIBI JJICYMETTIK JKOHE KOCIMTIK KbI3METTI
KaMTaMachI3 €Ty YIIIiH cajlayaTThl OMIp CaIThIHA OaFIapiiaHaIbl;

KK21 KazakctaH TapuXbIHBIH HETi3r1  3aHAbUIBIKTAphIH, (GHIOCOMUSIIBIK, ONEYMETTIK-CasCH,
AKOHOMHKAITBIK, KOHE KYKBIKTBIK OLTIM HETI3/IepiH, Ka3akK, OPbIC KOHE MIET TUIIEPIHICTI aybI3Iia jKoHEe
a30allia HpICaHJaFbl KOMMYHHKALUSITApAbl OlIe/Tl dKoHE TYCIHe];

K22 Urepinren OuTIMAI ©3repil >KaTKaH QI€yMETTIK-MOJICHU JKarAaiiapia TUIM/L QJI€yMETTEHAIpY
*&KoHe OeiliMiey YILIiH KOJJaHa Ibl;

KK23 Oneymertik KyObUIbICTap/bl, IpOLECTEp MEH MpobieManapbl CaHIbIK JKOHE CalajblK Taaay
JaFIbIIAPBIH MEHTePe/Ti.

OK1 OneHnBaeT OKpYXAaOLIYI0 JEHCTBUTEIBHOCTh HA OCHOBE MHMPOBO33PEHUECKHMX ITO3ULINH,
chopMHUPOBAHHBIX 3HAHMEM OCHOB (uiocodun, KOTOpble 00ECHEeUHMBAIOT HAYYHOE OCMBICICHUE U
M3y4YEeHHUE MIPUPOTHOTO U COLIMAIBHOIO MUpa METOJIaMU HAyYHOT'0 U (Pri10cOPCKOro Mo3HaHMUS;

OK2 HurepnperrpyeT coepkaHue U crneruduueckue 0cOOeHHOCTH MU(OTIOTHUYECKOT0, PETUTHO3HOTO
1 HayYHOTO MUPOBO33PEHNS;

OK3 AprymeHTHpyeT COOCTBEHHYIO OLIEHKY BCEMY IPOMCXO/IEMY B COLMAIbHOW U
IIPOM3BOICTBEHHOM cepax;

OK4 TlposiBasieT TpakTaHCKYIO IMO3MIMI0O HAa OCHOBE INTyOOKOr0 MOHMMAaHUs M HAy4yHOro aHau3a
OCHOBHBIX 3TarloB, 3aKOHOMEPHOCTEN U CBOe0Opa3usi UCTOpUUecKoro pa3sutus Kazaxcrana;

OK5 Hcnonp3yer MeTofibl U MPHUEMbl HCTOPUYECKOTO OIMUCAHMS Ul aHajM3a MPUYMH U CIEICTBHA
coobITuit ncropun Kazaxcrana;

OKG6 OrennBaetr cUTyalMy B pa3IMuHbIX cepax MEeKIMYHOCTHOM, COLUATBHON U MPpodecCHOHaTBHON
KOMMYHHUKAIIMX C y4eTOM 0a30BOT0 3HAHUS COLMOJIOTUH, TTOJIMTOJIOTUH, KYJIbTYPOJIOTH U TICUXOJIOTHH;
OKY7 Cunte3upyer 3HaHMs JaHHBIX HAyK KaK COBPEMEHHOT'O MPOYKTa HHTErPATUBHBIX ITPOLIECCOB;
OK8 Hcronp3yer HaydHBIE METONBI W TPUEMBI HCCIECOBAHUS KOHKPETHON HAyKH, a TAaKXKE BCETO
COLIMAIBHO-TIONIMTHYECKOTO KJIACTEPA;

OKO9 BeipabarsiBacT COOCTBEHHYIO HPABCTBCHHYIO M TPKIAHCKYIO ITO3HIINIO;

OK10 OnepupyeT 0OIIECTBEHHBIMH, JI€IOBBIMH, KYJIbTYPHBIMH, MPABOBBIMU M ITUYECKUMH HOPMaMHU
Ka3aXCTaHCKOIr0 OOIIECTBA;




OK11 JIlemoHCTpUpPYET IUYHOCTHYIO U TPOPECCUOHATBHYIO KOHKYPEHTOCTIOCOOHOCTD;

OK12 TIpumeHsieT Ha TPAaKTUKE 3HAHUS B 00JACTH OOIIECTBEHHO-TYMAaHUTAPHBIX HAYK, UMEIOIIETO
MHUPOBO€E IIPU3HAHUE;

OK13 OcyriiecTBisieT BEIOOP METOIOJIOTHH U aHAJIN3A;

OK14 O60011aeT pe3yIbTaThl HCCIIEIOBAHUS,

OK15 Cunre3npyeT HOBOE 3HaHUE U MIPE3EHTOBATH €r0 B BUIE T'YMaHUTAPHOW OOIIECTBEHHO 3HAYMMOM
IPOIYKLWH;

OK16 Bcrymaer B KOMMYHHKAIIMIO B YCTHOW W THMCbMEHHON (opMax Ha Ka3aXxCKOM, PYCCKOM H
MHOCTPAHHOM SI3bIKaX JUIsl PELLEHUS 3aa4 MEKIMYHOCTHOIO, MEXKKYJIBTYPHOTO U IPON3BOJICTBEHHOIO
(mpoeccroHaTLHOTO) OOIICHUS;

OK17 OcymecTBisieT HCHOIb30BAaHUE S3BIKOBBIX U PEYEBBIX CPEICTB HA OCHOBE CHCTEMBI
rpaMMaTUYeCKOro 3HAHUS, aHATU3UPOBATh HH(POPMAIIHIO B COOTBETCTBUH C CUTyallMeH OOILICHNUS;

OK18 OrnenuBaer neHCTBUS M IOCTYIIKH YYaCTHUKOB KOMMYHHKAIUH.

OK19 Hcnomedyer B JMYHOM JEATENBHOCTH pa3lIMuHble BUIbI HU(MPOBBIX TEXHOJIOTHHA: HHTEPHET-
pecypcsl, oOlauyHble M MOOWIBHBIE CEpPBHUCHI 10 TOHUCKY, XpaHEHHI0, 00paboTke, 3ammre |
pacnpocTpaHeHuI0 HHGOPMALHH;

OK20 BeicTpanBaet JIMUHYIO 00pa30BaTeIbHYIO TPACKTOPHIO B TSUCHHUE BCEH JKU3HU TSI CAMOPA3BUTHS
U KapbepHOIO poCTa, OPUEHTUPOBATHCS HA 3/10pOBBI 00pa3 *KHU3HHU Ul 0OECIeYeHHs NOJTHOLEHHON
COIIMATIbHOW M TPO(eCCHOHANIBLHON JEeSTeNbHOCTU IOCPEICTBOM METOZOB U CPEICTB (PH3MYECKOM
KYyJIBTYPBI,

OK21 3naer u moHMMaeT OCHOBHBIE 3aKOHOMEpHOCTH HcTopuu KaszaxcraHa, OCHOBBI (pHUIOCO(CKHUX,
COIMATBHO-TIOINTUYECKNX, SKOHOMHYECKMX M TIPABOBBIX 3HAHWW, KOMMYHHKAllMM B YCTHOM U
MTUCbMEHHON (hOopMax Ha Ka3aXxCKOM, PyCCKOM M MHOCTPAHHOM SI3bIKAX;

OK22 [Ilpumensier oOcBOeHHBbIE 3HaHHA Ui J(P(EeKTUBHOM conManM3alMd ¥ aJanTalud B
M3MEHSIOUIUXCS COLIMOKYIIBTYPHBIX YCIOBUSIX;

OK23 Braneer HaBbIKaMH KOJMYECTBEHHOTO W KAa4EeCTBEHHOTO AaHAIN3a COIHMAIBHBIX SBJICHUH,
MIPOLIECCOB 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 Uses various types of digital technologies in his personal activities: 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 GoiibiHma oKy HaTHKeIepi/ PesyabTarel 00ydyenus no OI1/ EP learning outcomes

Oky OarnmapiamMachlH COTTI assKTaFaHHAH KeWiH O1LIiM alyIibl KaOJIeTTi:

OH 1 Kazipri OHMOTEXHOJOTHSJIBIK TPOLECTEPAIH HETi3iHAe JKaTKaH ipreii OMOJIOTHSIIBIK
FBUTBIMIAPIBIH (Kacyla >KoHe MOJIEKYJIAIbIK OHOJIOTHS, OMOXHUMHS, T€HETHKA, MHUKPOOHOJIOTHs)
Ky#eni O6iTiMiH Kepcere Oiy;

OH 2 FoutbiMu akmaparthl (OHBIH IHIHAE MIET TUTIHAET ) i37€CTipy/ai, Taugayabl »KOHE ChIHU
TYpFBIIaH Oaraiaybl )Ky3ere achlpy, OMOTEXHOJIOTHS CaaChIH/A ©3/IIMHEH OKY XKOHE KociOu e3iH-
031 IaMbITY JaFJblIapbIH KETUIIIPY;

OH 3 ®akrinepai, KyObUIBICTApIbl, TEOPUSIAPABI JKOHE OJIApIbIH apachIHIAFbl KypJeli
TOYENIAUTIKTEP/Il KociOu JAeHreine Olty oHe TYCIHY, JoNeiep TYKbIPhIMIAY KoHE OUOTEXHOJIOTUS
caJlaChIH/IaFbl MOCEJeep/Ii IIelTy;

OH 4 Owugipictin omicTepi MeH pexumaepid (mapameTpiiepiH), COHIAW-aK MIBIFAPbUIATHIH
OMOTEXHOJOTHSAIBIK ©OHIMHIH OJCEKeNecTiK JeHreiliHe JediH camacklH apTThIpy JKOHIHJETI
YCBIHBICTapIbl KAMTHTBIH TEXHOJIOTHSIIBIK cXeManap bl (poriectepai) Oty skoHe a3ipiey;

OH 5 Oky jkoHe KociOM KpI3METTE aKaJIeMUSUIBIK XaT kKa3y JaFJblUIapbiH, KOCIOM KOMMYHHUKALIUSHBI
KOHE aKaJIeMUSIIBIK aalIbIK KaFuAaTTapblH KOJaHa Oy,

OH 6 3eprTey >KYMBICTApbIH KOCTIApIIayabl )KOHE YHBIMIACTBIPYABI XKY3€re achlpy, OMOCTaTHCTHKA
oficTepiH, AIKCIEPUMEHTANbl ACpeKTepaAl Talnfaydbl, OMOTEXHOJOTHS CalachbIHAAFbl 3aMaHayu
IUQPIBIK Kypayiiap MEH jKacaH Ibl MHTEJUIEKT 2JIEMEHTTEPIH KoJaaHa Outy;

OH 7 buonorusmbelk oOBeKTUIEpre, IIMKI3aTKa, >KapThiaail ¢abpukarrap MeH JailblH ©HIMIe
MUKPOOHOIOTHSIIBIK, XUMHSIIBIK-OaKTEePUOJIOTHSUTBIK KOHE (PH3MKA-XUMHSIIBIK Talgayabl Koca
aNfaH/aa, 3epTXaHalbIK 3epTTeyliep KYPrizy, OHOTEXHOJNOTHSIIBIK OHIMHIH camachkl MeH
KayiIci3airine eHaipicTiK OaKbuIay bl XKY3€re acbIpy;

OH 8 TypakTbl gamMy KaruJgaTTapblH, SJIEYMETTIK, dTUKAIBIK, SKOJIOTHSUIBIK, YKOHOMUKAIBIK KOHE
KYKBIKTBIK aCEKTLIepAl €CKepe OThIPHIIN, KociOM KbI3MET HOTHIKEJIEpiH Oaranay;,

OH 9 JIHK-meH, renaepMeH >xymbIc icTeil Oumy skoHe pekoMOMHaHTTHl JIHK »kacymanapein
TYpJIeHipe Oiy;

OH 10 3epTxaHamnbIK >ka0JpIKTapMEH KYMBIC iICTeY JaFIbLIapbiH JAMBITY, aHATUTUKAIIBIK acrianTap
MEH a0IbIKTap IbIH KYMBIC MPUHIIMOTEPIH Oy, OJIap bl TyphIC KOJIaHa OUTy JKOHE KaInOpIey.

[Tocne ycneniHoro 3aBepiieHus 3TOi MporpaMmbl 00ydaromuiicst Oyaer:

PO 1 JleMOHCTpHpOBaTh CHCTEMHbIE 3HAHUS (YHIAMEHTAJIbHBIX OHOJOTHYECKHX HayK
(KJIETOYHOM M MOJIEKYJIIpHOH OMONIOTHH, OMOXMMHH, T€HETHUKH, MUKPOOHOJIOIUH), JEXKaIluX B
OCHOBE COBPEMEHHBIX OMOTEXHOJIOTMYECKUX MPOLIECCOB;

PO 2 OcymiecTBasATh MOMCK, aHANINW3 U KPUTUYECKYIO OLIEHKY Hay4yHOW MHpopMmanmu (B T.4. Ha
MHOCTPAaHHOM $I3bIKE), pa3BUBaThb HABBIKM CaMOCTOSITENIBHOIO OOydeHHUs U MNPOPECCHOHATBHOIO
caMopa3BUTHUs B chepe OMOTEXHOJIOTUH;

PO 3 IlpumeHsaTh 3HaHUS U TOHMMaHUE (AKTOB, SIBJICHWUM, TEOPUM U CIOXKHBIX 3aBUCHUMOCTEH
MEXIy HUMH Ha Ipo¢eCCHOHAIHLHOM YpOBHE, (POPMYJIMPOBATH apryMEHThl U pelaTh MpoOJieMbl




00J1acTH OMOTEXHOJIOTHH;

PO 4 3naTh u pa3zpabaTpiBaTh TEXHOJIOTHIECKHE CXEMBI (ITPOIIECCHI), BKIIOYAIOIINE B CEOsI CTIOCOOBI
U PEXKUMBI (I1apamMeTphl) IMPOU3BOJCTBA, a TAKKE IPEIJIOKEHHUS IO IMOBBILICHUIO KayecTBa J10
KOHKYPEHTHOT'O YPOBHSI BBIITyCKaeMOW OMOTEXHOJIOTHYECKON MPOAYKIINH;

PO 5 IlpuMeHATh HAaBBIKM aKaJeMHYECKOTO IMHCbMa, MPO(ECCHOHATBbHOW KOMMYHUKALUU U
MIPUHIIMITBI aKaJIeMUYECKOM YECTHOCTH B Y4eOHOM U MPo(ecCHOHAIBHOMN 1eSTeIbHOCTH;

PO 6 IlmanupoBaThb M OPraHU30BBIBATH NPOBEACHUE HCCIENOBATEILCKUX pabOT, NPUMEHATH
METOJIbl OMOCTATUCTHKH, aHajdu3a OSKCIEPUMEHTAIbHBIX JaHHBIX, COBPEMEHHBbIC IU(POBHIE
MHCTPYMEHTHI M 3JIEMEHTHI HCKYCCTBEHHOT'O MHTEIUIEKTa B 00JIACTH OMOTEXHOJIOTHH;

PO 7 IlpoBoauth mabopaTOpHbIE HCCIACAOBAHHS, BKJIIOYAs MHUKPOOMOIOTHYECKUM, XUMHKO-
OAKTepUOIIOTHUECKUA H  (PUBUKO-XUMHYCCKUNA aHamu3 OWOJIOTMYECKUX OOBEKTOB, CHIPHS,
nory(abpuKaToB U TOTOBOM MPOAYKIMH, OCYIIECTBIISTh IPOU3BOJACTBEHHBIN KOHTPOJIb KayecTBa U
0€301aCHOCTH OMOTEXHOJIOTHUECKON IPOTYKIUH;

PO 8 OueHuBaTh Pe3ynbTaThl MPOPECCHOHATHHOM NEATCIBHOCTH C YYE€TOM IPHUHIIUIIOB
YCTOWYMBOIO Pa3BUTHSI, COLMAIBHBIX, ITUUYECKHUX, IKOJOTMYECKUX, SKOHOMUUYECKHUX M MPaBOBBIX
aCIEKTOB;

PO 9 Ymersp paborars ¢ JJHK, reramu u npoBoauts TpanchopMaIfio KIETOK peKOMOMHAHTHOU
JHK;

PO 10 Pa3BuBaTh HaBBIKH pabOThI ¢ JIabopaTOpHBIM 00OpPYAOBAaHHEM, 3HATH MPUHIUIBI PaOOTHI
AHATTMTHYECKUX TPUOOPOB M 000pyI0BaHMS, YMETh MPABMIIbHO UX UCIOIH30BATh M KAJTMOPOBATH.

Upon successful completion of this program, the student will:

LO 1 Demonstrate systematic knowledge of fundamental biological sciences (cell and molecular
biology, biochemistry, genetics, microbiology) underlying modern biotechnological processes;

LO 2 Conduct search, analysis, and critical evaluation of scientific information (including in a
foreign language), develop skills of independent learning and professional self-development 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 Apply the skills of academic writing, professional communication, and the principles of
academic integrity in educational and professional activities;

LO 6 Plan and organize the conduct of research work, apply methods of biostatistics, analysis of
experimental data, modern digital tools, and elements of artificial intelligence in the field of
biotechnology;

LO 7 Conduct laboratory investigations, including microbiological, chemical and bacteriological,
and physicochemical analyses of biological objects, raw materials, semi-finished products, and
finished products, and perform production quality and safety control of biotechnological products;
LO 8 Evaluate the outcomes of professional activities in accordance with the principles of
sustainable development, taking into account social, ethical, environmental, economic, and legal
aspects;

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

LO 10 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.




«6B05102 BuoTtexHosiorusi» 0i1iMm 6epy 6araapaaMmachl 60HbIHIIA OKBITY HITHKeIePiHiH «BalIbIK IIapyalIbLUIBIFbI sKIHE 0aJIbIK OHIM/IepiHiH
OHJIpici » KICIOM CTAHIAPTHIMEH aAPAKATHIHACHI
CooTHeceHHe pe3yJIbTATOB 00yUeHHsI 10 00pa3oBaTebHOI nporpamme «6B05102 Buorexnosorusa»

¢ [IpodeccnonaabHbIM cTAaHAAPTOM «PHIOOBOACTBO ¥ MPOU3BOACTBO PHIOHON MPOXYKIUMN»

KO9CIBHU KAPTACHBI: «bajabIk pecypcTrapbl MeH 0acKa J1a Cy "KaHYapJIapbiH 6HJeY TEXHOJOTHSCHI CAJIACHIHIAAFbI MaMaH (0aJIbIK oHIey
skoHiHeri uH:keHep-TexHoJior)», CBII 6 nenreii - bakanaBpuat
KAPTOYKA MNPO®ECCHUU: «Cnieunaauct B 00J1aCTH TEXHOJIOTHH NePpepadOoTKU PhIOHBIX PeCyPCOB M IPYrUX BOJHBIX )KMBOTHBIX
(MH3KeHeP-TeXHOJIOr 1o 00padoTKe pbidbI)», 6 ypoBenbr OPK — bakasaBpuar

JIn4HOCTHBIE
KC endex pynkumsnapol/ o Mambiirap, Kacabuiap!/ komuereHuuu (ILC)/
OH/PO Tpynosbie pynkuuu I1C Binimaep /3nanus Kexe
YMeHus1, HABbIKH . .
KY3bIpeTTiJiKTep
KC)
OH 3 ®akrinepxai, KyOBUIBICTapAEI, Enbex pynkmnuscsr 1: 1.banpIK IeH TeHi3 OHIMIEPiH OHICYAIH 1.banpIK IeH TeHi3 eHIMIepiH AHaINTHAKAIIBIK
TEOPHSIIAPIBI JKOHE OJIAP/BIH apachIHAAFsl | banbIKTeI eHICY 3aMaHayn Macenenepi TEXHOJIOTHSUIBIK ©HJIEY TaCIIepi MeH KabinerTep
KYpJeIi TOyCeIIUTIKTEp i KCiOu eHrelie | TeXHOIOTUSICHIH KETUIIPY 2.banbIK ’KoHE TEeHI3 OHIMICPIHIH pexxumaepin (mapameTpiiepin) a3ipiey Komannana »«ymbic
OlJly JKoHE TYCIHY, IoJieNiiep TYXKbIppiMaay | 1-minpger: MHHOBALMSUIBIK TEXHOJIOTUsIIIAPbI 2.1uki3ar, MaTepuangap, UIbIFbIHAAD icreit Oy
KOHE OMOTEXHOJIOTHS CaJlaChIH/IAFbI BanbIk koHE TeHI3 3.A3BIK-TYJIIK TEXHOJIOTHSICHIHIAFbI IIBIFBIHBIH a3alTy, YHBIMAAFEI €HOCK KembacuislibIk
Mocenenep i menry; OHIMJIEpiHEH OHIMIEeP/i FBUIBIMH 3€PTTEYJIEP/IiH d1icTemeci OHIMJIUIITIH apTTHIPY KacuerTep
OH 4 O©unuipictiy aaicTepi MEH OHJIEY TEXHOJIOTHSCHIH / 3.XKapTsinaii pabpukaTTapsiH, /
pexXUMIepiH (mapamerpiepin), COHaln-ak | a3ipney 1.A3BIK-TYJIIK YHBIMBIHBIH MapKETHHT1 acma3/IblK eHIMJIep MEH JaibIH AHanuTHYECKHEe
HIBIFapBUIATHIH OMOTEXHOIOTUSIIBIK 2-miHpeT: JKOHE Tayap cascaThl OHIMJIEPIiH pelenTypaapblH d3ipiey CIIOCOOHOCTH

OHIMHIH 0JCeKeIIeCTIK IeHTeline IeiliH
CamachlH apTTHIPY JKOHIHETI
YCBIHBICTAP/Ibl KAMTUTBIH TEXHOJIOTHSLTBIK
cxeManapabl (mporecTepi) 01y jxoHe
azipney;

OH 6 3eptTey KyMBICTapbIH
JKOocTapJiay bl )KOHe YHBIMAACTBIPY/IbI
JKY3€Te achlpy, OMOCTATUCTHKA 9MIICTEPIiH,
9KCTIEPUMEHTAIIBI ACPEKTEP/Il TN AaY b,
OMOTEXHOJIOTHSI CAJIAChIH/IaFbl 3aMaHayH
UQPIIBIK Kypaiaap MeH KacaH bl
MHTEJUICKT 3JICMEHTTEPIH KoJ1aHa Oiy;
OH 7 buonorusislk 00beKTiIEpTE,
IIMKI3aTKa, )KapThuiail pabpukarTap MeH

BanblK >)xoHE TeHi3
OHIMJIEpIHEH OHIMIEPI1
KaliTa eHueyiH Oocekere
KaO1JIeTTI TEXHOJIOTUSICHIH
€HTI3y JKOHE d3ipIiey

Tpynosas pynkuus 1:
CoBepilieHCTBOBaHME
TEXHOJIOTUH ITepepaboTKH
PBIOBI

3agaua 1:

Pa3paboTka TexHOJIOTHH
nepepaboTKH MPOAYKIIMU U3
PBIOBI 1 MOPETIPOAYKTOB

2.ABBIK-TYJIK TEXHOJIOTHSICHIH IAFbI
FBUIBIMHE 3€PTTEYJICPIiH dicTeMect
3.banbIK ’KoHE TEeHI3 OHIMIEpiH xobanay
anicremeci

4. BaJibIK JKoHE TCHI3 OHIMICPiHIH
HWHHOBAIMSUIBIK, TEXHOJIOTHSIIAPHI
5.0TaHIBIK KOHE XAIBIKAPAIBIK TAMaK
©OHEPKOCiOiHIH COHFBI XKETICTIKTepi

/

1.CoBpemMeHHbIe TPOOIEMBI
nepepadOTKU PHIOBI 1 MOPETIPOAYKTOB
2.MIHHOBAIIMOHHBIE TEXHOJIOTHU
MPOAYKIIUH U3 PBIOBI U MOPEIIPOAYKTOB
3.MeTto050rHs HAyUYHBIX UCCJIEOBAHUIMA

4.PecypcTapmpl )KoHE TaOUFaTTHI
YHEMAEHTIH KaJIIBIKChI3 XKOHE
KaJIJBIKCBI3 TEXHOJIOTHSIIAP bl CHT13Y
5.TeXHOJOTUsIIBIK TPOLECTEP MEH
OHJIIpiCc peXKUMJIEpIH KaiiTa Kapayra
0alIaHBICTHI TEXHOJIOTFSITBIK,
Ky)KaTTamara e3repicTep eHri3y ’KoHe
Oexity

6.banpIK skoHE TeHi3 eHIMIEP] OHIMAEPiH
OHIIpy/Ie TEXHOJIOTHUSUIIBIK HOpMasayabl
XKY3ere acelpy

1.BarnbIK 1ieH TeHi3 eHIMAEPIiHIH
TYTBIHYIIBLIBIK KaJIaybl MEH

Ymenue paboTath B
KOMaH/ie
Jlunepckue xauecTBa




JTAibIH ©HIMIe MHUKPOOHOIOTHSIIBIK,
XUMUSUTBIK-0aKTEPHOIOT HAIIBIK, KOHE
(M3MKa-XUMHSUIIBIK TAJIAAY B KOCa
anfaHza, 3epTXaHalIbIK 3epTTeyiep
KYPrisy, OMOTEXHOJIOT HSUIBIK, OHIMHIH
caracsl MEH Kayirnci3zirine eHaipicTik
OaKplIay bl )KY3€Tre achIpy;

OH 8 TypakTsl 1aMy KaFunaTTaphiH,
QNICYMETTIK, TUKAJIBIK, SKOJIOTHSIIBIK,
SKOHOMHUKAJIBIK JKOHE KYKBIKTHIK
aCTIeKTUIepl ecKepe OTHIPHIIL, KaCciOn
KBI3MET HOTIDKEIIEpiH Oaranay;

OH 10 3epTxaHanbIK xaOapIKTapMEH
KYMBIC ICTey JaFIbUIaPbIH JaMBbITY,
aHAJMTUKAJIBIK aclianTap MeH

a0 IBIKTAPIBIH KYMBIC IPUHIUIITEPiH
0Ly, OJIapabl IYPHIC KOJIaHa OlTy JKoHE
Kanuopey.

/

PO 3 IlpumeHsTh 3HaHUS U IOHUMaHUE
(aKTOB, SBICHUH, TEOPHUI U CIIOKHBIX
3aBUCHMOCTEH MEX/y HUMH Ha
podecCHOHAIBEHOM YPOBHE,
(bopMyIIMpPOBaTh apryMEHTHI U peraTh
po0JIeMbI 001aCTH ONOTEXHOIOTHH;

PO 4 3nath 1 pa3pabaTsiBaTh
TEXHOJIOTHYECKHE CXEMBbI (IIPOIIECCHI),
BKJIFOUAIOIIME B ce€0sl CIIOCOOBI U PEIKHMBI
(mapaMeTpbl) MPOU3BOJCTBA, a TAKKE
NPE/II0KEHHS 110 TOBBIIICHUIO Ka4eCcTBa
JI0 KOHKYPEHTHOTO yPOBHSI BEIITyCKaeMOi
OMOTEXHOJIOTUUECKOH MPOIYKINH;

PO 6 I1nannpoBath 1 OPraHU30BbIBATh
IIPOBEJICHUE UCCIIE0BATEIbCKUX PadoT,
MIPUMEHSTHh METO/IbI OMOCTATHCTHKH,
aHaJIM3a SKCIIEPUMEHTAIbHBIX JaHHbIX,
COBpEMEHHbIE U(PPOBBIC HHCTPYMEHTHI U
AJIEMEHTBI NCKYCCTBEHHOTO UHTEIUIEKTA B
00y1acTi OMOTEXHOJIOTHH;

PO 7 IlpoBoauTh TabopaTopHbIe

3amaya 2:

Brenpenwne u pazpabortka
KOHKYPEHTO-CITOCOOHOU
TEXHOJIOTUH NlepepaboTKU
MPOJYKIUH U3 PHIOBI 1
MOPETPOIYKTOB

B TEXHOJIOTHHX IPOIYKTOB ITHUTAHM

/

1.MapkeTuHT 1 TOBapHas MOJUTHKA
MUIIEBON OpraHu3alul
2.MeToi00r1s Hay4YHbIX UCCIEOBaHUMA
B TEXHOJIOTMH MPOTYKTOB MUTAHUS
3.MeTtoaonorus NpoeKTUPOBAHHUS
MPOAYKTOB U3 PHIOBI U MOPEIIPOAYKTOB
4./IlHHOBAIIMOHHEIE TEXHOJIOTHH
MPOAYKIINH U3 PBIOBI 1 MOPETIPOAYKTOB
5.IlocnenHue DOCTHKEHUS
OTEUECTBEHHON U MEXyHAPOAHON
MUIIEBOH MPOMBIIIIICHHOCTH

TapTHIMIBUIBIFBIH OaFasay yIIiH
MapKeTHHITIK 3epTTeyIIepAl xKocmapiay
JKOHE JKYPri3y

2 11IpIrFapbUIaThIH OHIMIEPIIH
09ceKeNeCTIK apTHIKIIBUIBIKTaPbIHA
Tanjaay Kyprizy

3.2Kana eHimii 3repTy Hemece a3ipiey
YILIIH OaFapiamMaiblK-MaKCaTThl 3epTTey
MOJIETIBJICPIH KaCaHbI3

4.3uATKepIIiK MEHIIIKTI KOpFay
OOMBIHIIA )KYMBICTApP JKYPTi3y
5.0HpipicTe TOXKIpUOEIiK ap THIIAPIBI
BepuHUKanusIIayabl OpbIHIAY
6.MoudukanusIaHFaH )KoHE )KaHa OHIM
OH/IIPICIH TEXHUKAJIBIK PETTEY OOMBIHIIA
JKYMBICTAp XKYPrizy

/

1.Pa3pabarsiBaTh criocoObl ¥ PEKUMBI
(mapamMeTpbl) TEXHOJIOTHUECKON
00pabOTKH PHIOBI U MOPEIIPOTYKTOB
2.CoxpalaTh pacxo[ CbIpbs,
MaTepHalloB, 3aTpaT, MOBBIIIATh
TIPOU3BOIUTEIBHOCTD TPY/a B
OpTaHM3aINN

3.PazpabaTrIBaTh penenTyphl
nosryGpadpuKaToB, KyJIMHAPHBIX U3/IENINi
Y TOTOBOM IPOYKIIUU

4 .BHeapsTh pecypco- u
npupoocOeperaroiue MaloOTXOAHbIE U
6€30TXO/IHBIE TEXHOJIOTUU

5.BHOCHTB 1 yTBepKIaTh N3MEHEHNS B
TEXHOJIOTHYECKYIO IOKYMEHTALHIO B
CBSI3H C IIEPECMOTPOM TE€XHOJIOTUIECKHX
MIPOLIECCOB U PEKUMOB ITPOU3BOACTBA
6.0Cy1IeCTBIASATH TEXHOIOTMUECKOE
HOPMHPOBAHUE B IIPOU3BOJICTBE
MIPOJYKTOB U3 PHIObI U MOPEMPOIYKTOB

/

1.I1nanupoBath 1 NPOBOAUTH
MapKETHHIOBbIE UCCIISIOBAHHUS 110




HCCIICIOBAHUS, BKIIIOYAs
MHKPOOHOJIOT MIECKHI, XUMUKO-
0aKTepUONIOTHYECKUH U (PU3HKO-
XMMHUYECKHHI aHaTN3 OMOJIOTHYECKUX
00BEKTOB, CHIPHsI, TOJTy(paOpHKaToB U
TOTOBOM NMPOAYKIIHH, OCYLIECTBIISTH
MIPOM3BOJICTBEHHBIH KOHTPOJIb Ka4eCTBa
0e30MacHOCTH OMOTEXHOJIOTHYECKOM
TPOIYKLNH;

PO 8 OuenuBath pe3yabTaThl
npohecCHOHALHON IEITEIBHOCTH C
YYETOM MPUHLUIIOB YCTOWYUBOTO
Pa3BUTHS, COLUATIBHBIX, STHYCCKHX,
9KOJIOTUUECKHX, SKOHOMHYECKHUX U
MPaBOBBIX aACIEKTOB;

PO 10 Pa3BuBath HaBBIKM pabOTHI C
71a00paTOpPHBIM 000y I0BaHHEM, 3HATh
MIPUHIUIIBI Pa0OTHI AaHATUTHYECKUX
puOOPOB U 000PYAOBAHHUS, YMETh
NPaBIIBHO UX MCIOJIB30BATh U
KaJTnOpoBaTh.

OIICHKE TIOTPEOUTENBECKIAX
MIPEIIOYTEHUH U IPUBIICKATEITEHOCTH
MPOAYKIIUH U3 PBHIOBI 1 MOPETIPOIYKTOB
2.IIpoBoAUTh aHAIN3 KOHKYPCHTHBIX
MPEUMYIIECTB BBITYCKAEMBIX TIPOTYKTOB
3.CocTaBisTh IPOrpaMMHO-IIEJIEBBIE
MOJIETH MCCIIEJOBAHUS ISt
MOIUGUKAIIMY UK pa3pabOTKU HOBOM
TIPOAYKIIUH

4 .IIpoBoauTh pabOTEHI 1O 3aIUTe
HMHTEIUICKTYalTbHOH COOCTBEHHOCTH
5.BBIMONHATE BepUDUKAIINIO OIBITHBIX
TapTuil Ha TPOU3BOACTBE

6.IIpoBOIUTH PabOTHI IO TEXHUUECKOMY
PETyJIMPOBaHMIO MIPOU3BOICTBA
MOJM(UIMPOBAHHON M HOBOU
TPOYKIHH

OH 2 FreuteiMu akmapatTsl (OHBIH iITiHAS
IIeT TUTIHACT) 13aecTipy i, Taaayabt
JKOHE CHIHU TYPFBIJIaH Oaranay/ipl xKy3ere
achIpy, OMOTEXHOJIOTHS CallaChIH/a
©3/IriHEeH OKY JKOHE KociOHM e3iH-631
JAMBITY JaFIbLIaPbIH )KETUIIIPY;

OH 3 ®akrinepi, KyObuIbICTAP/IBI,
TEOPUSIIAP/IBI JKOHE OJIAPIBIH aPACHIHAFbI
KYp/Ielti ToOyeniTiKTep Il KaciOun aeHreie
OlTy KOHE TYCiHY, JoJIeNJiep TYKBIPBIMIAY
’KOHE OMOTEXHOJIOTHUS CaJaChIHIaFbI
MaceJernepli menty;

OH 4 ©uuipicTiH aaicTepi MeH
PeKUMIEpPiH (apameTpiepin), CoHaai-aK
IIBIFaPBUIATHIH OMOTEXHOJIOTUSITBIK,
OHIMHIH 09CEKEIIECTIK NeHreiiine neiin
CaIachlH apTTHIPY JKOHIHET]
YCBIHBICTAPAbI KAMTUTBIH TEXHOJIOTUSIIBIK
cxemayiap bl (TporecTtepii) Oy xKoHe

Enbex ¢pyHkuusico! 2:
KacinopsiHHBIH gamy
CTpaTerusiChIH
KaJIBITacTBIPY b1
YHBIMIIACTBIPY

1-minpger:
KocinopsIHHBIH
CTpaTerusuIbIK AaMybl YIIiH
aKrapar >KuHay )KoHe
Tanjgay

2-miHger:

BanbIk xoHe TeHI3
OHIMIEpIHEH OHIM OHJIpY
caJlaChbIH/IaFbl KbI3METTI
KETUIIIpyai xobanay

Tpynosas pyHkuus 2:
Opranuzanus
(dhopMHpOBaHHS CTPATETUH

1.0TaHIBIK XKoHE MICTEIIIK CY
aliIBIHIAPBIHIA XKOHE OAJIBIK 6Cipy
KOCIOPBIHAAPHIH/IA ayJTaHATHIH JKOHE
ecipuIeTiH eHIMIEPIiH aCCOPTUMEHTI
2.banpIKTHI KoHE Oacka Ja cy
YKaHyapJIapblH OHJICYIiH jKaHa TCLIaepi
MEH Kypasaapbl

3.)Kana MapKeTHHTTiK
TEXHOJIOTUSUIAP/AbIH MYMKIHJIIKTEPI

/

1.Tamak eHepKICiOiHIH TEXHOIOTASIBIK
MpoIiecTepi MCH YHBIMIAPEIH xKobanay
2.2KobanapIeiH TYpaKTEUIBIFBIH Oaranay
3.2Ko6aHbIH THIMIIIIT MEH
KalTapbIMIBUIBIFBIH €CEITEY
4.ABBIK-TYJIK YHBIMAAPBIHBIH 3aMaHayH
TEXHOJIOTHSUIBIK JKa0BIKTaPbI
5.Ex0exTi Kopray TajanTapsl
6.Kypbuibic HOpMaapel MEH epekernepi

1.OTaHIBIK KOHE XaTbIKapaTbIK TAMAK
OHEPKACiOiHIH JaMy TeHACHIUIaPBIH
Tangay

2.KocimopsIHHBIH KBI3METIH TaIIay
3.beniMmmienepain JaMyBIH Tajnay yIliH
KCIMOpBIH OesiMIIenepine
TaTChIpMaiap KaJbIITaCThIPY

4.Tamak eHepKaCiOiHiH KaHa
TEXHOJIOTHSUIAPBIH TaJIay

5.HappikTa eHIM1 KBUTKBITY IBIH KaHA
TOCIIAEpiH Tangay

/

1.KongaHbICTaFbl LEXTap MEH
ydackenepi Kaiita Kypy MeH
JKAHFBIPTY ABIH TEX HUKAJIBIK-
SKOHOMUKAIIBIK TYPFBIIaH
OPBIHIBUIBIFBIH HETI3CY

2.Kana niextap MeH y4acKelep/IiH
OpHAJIACYBIH 93ipJIey JKoHE

AHaJIATHKAIBIK
KabierTep
Komannana sxympIic
icTeit o1y
Kembacuisuibk
KacHueTTep

/

AHalIuTHYeCKHUE
CIIOCOOHOCTH
Ymenne paboTath B
KOMaHjie
Jlunepckue kayecTBa




aziprey;

OH 5 Oky xoHe KociOu KpI3METTe
aKaJIeMHSJIBIK XaT jKa3y JaFIblUIapbIH,
KoCiOM KOMMYHHUKAIUSIHBI J)KOHE
aKaJIeMHSUIBIK aaj1IbIK KaFuAaTTapblH
KoJIJaHa 011y,

OH 6 3eptTey KyMBICTapbIH
JKocTapiay bl )KoHe YHBIMAACTHIPY/IbI
JKY3ere acrIpy, OMOCTATUCTHKA SIICTEPiH,
9KCTIEPUMEHTAIABI AEPEKTEPIl Talay /bl
OMOTEXHOJIOTHS CaJlaChIH/aFbl 3aMaHayH
U QpPIBIK Kypanaap MEeH jKacaHIbl
HWHTEJUICKT 3JIEMEHTTEPIH KoJ1aHa Oiy;
OH 8 TypakTsl 1aMy KaruaaTTaphiH,
QJIEYMETTIK, ITUKAJIBIK, SKOJOTHSIIBIK,
HKOHOMUKAJIBIK KOHE KYKBIKTBIK
aCIIEKTUIEPl €CKepe OTHIPHII, KaciOn
KBI3MET HOTIDKENICPiH Oaraiay;

/

PO 2 OcyuiecTBisiTe HOUCK, aHATHU3 U
KPUTHUYECKYIO OIIEHKY Hay4HOH
nHpOpPMAaNUH (B T.4. HA HHOCTPAHHOM
SI3BIKE), pa3BUBATh HABBIKU
CaMOCTOSATEIILHOTO O0Y4YEHHS U
podeCCHOHAIBHOTO CAMOPa3BUTHS B
chepe OMOTEXHOJIOTHH;

PO 3 IlpuMeHsTh 3HAHUSI U IOHUMaHUE
(axToB, SIBICHHUI, TEOPUl U CIIOKHBIX
3aBUCUMOCTEN MEKIYy HUMU Ha
npodeccCHOHANIBLHOM YPOBHE,
(opMyIIMpOBaTh apryMEHTHI U peraTh
po0JIeMbl 001aCTH ONOTEXHOJIOTHH;

PO 4 3natsb n pa3pabaTpiBaTh
TEXHOJIOTUYECKHE CXeMBI (TIPOLECCHI),
BKJIIOYAIOIIHE B ce0sl CIIOCOOBI M PEKHMBI
(mapameTpbl) IPOU3BOICTBA, @ TAKKE
MPE/TIOKEHHS T10 TOBBIIICHUIO KaYeCTBa
JI0 KOHKYPEHTHOTO YPOBHSI BBIITyCKaeMOii
OMOTEXHOIOTUIECKOH MPOIYKINH;

PO 5 IlpuMeHsITh HABBIKK

Pa3BUTHS IPEIIPUSTHS
3agaua 1:

COop u ananus
HHPOPMALIUY IS
CTPaTEru4eCKOT0 Pa3BUTHS
TIPEIPUATHS

3amaua 2:
[poekTrpoBanue
COBEPIIICHCTBOBAHUS
JEITENBLHOCTH B 00JIaCTH
MIPOU3BOJICTBA MPOAYKIINU
U3 PBIOBI U MOPETIPOAYKTOB

/

1.AccOopTUMEHT BBLIABIMBAEMON U
BBIPALIMBAEMOM MPOYKLIUH B
OTEYECTBEHHBIX U 3apyOeKHBIX
BOJIOEMAaX U PhIOOBOIHBIX MPEATPUATHIX
2.HoBsle criocoObl 1 cpencTBa
nepepabOTKH PBIOBI U IPYTHX BOJHBIX
JKMBOTHBIX

3.B03MOXXHOCTH HOBBIX MAPKETHHIOBBIX
TEXHOJIOT Uil

/

1.IlpoekTHpoBaHUE TEXHOIOTHIECKUX
MPOLIECCOB U OPraHU3aNNi MUIEBOH
MMPOMBINIIICHHOCTH

2.01eHKa 3K0JIOTHYHOCTH TIPOEKTOB
3.Pacuer a¢phexTrBHOCTH U
OKYIIaeMOCTH IPOEKTa
4.CoBpeMEHHOE TeXHOJOTHIECKOe
000pyI0BaHNE MUIIEBBIX OpraHU3alui
5.TpeboBaHus OXpaHBI TPYyAa
6.CtpouTenbHbIE HOPMBI M TIpaBHIIa

YHBIMAACTHIPY KE31HIE TEXHOJIOTHS
Mocernenepi OOHBIHIIA KeHec Oepy
3.XKobanaHaTelH 1IeXTap MEH
ydacKeNnepii MaMaHIaHbIPY JKOHE
urepy OOMBIHINA KYMBICTHI OaKpLIay
4.Kana TexHUKaHbl YUBIMHBIH
JKaraaibiHa Oerimaey

5. TeXHOMOTHSUIBIK Ka0IbIKTHIH,
OHJIPICTIK KyaTBhIH €CEIITeHI3
6.OHAipiCTi KeMIeH i MeXaHUKaTaHIBIPY
MEH aBTOMATTaHIBIPYABIH 3aMaHay !
TEXHOJIOTHSITBIK KYHEIEpiH KOIIaHy
7.1ukizat eH OHIMII caKTayIbIH,
KeCy[liH, KOHCEepBallHsIayIbIH, OYbIIT-
TYFOJIIH JKOHE CaKTay/IbIH JKaHa
KYpajiapbl MEH TOCUIIEPiH KOJIAaHY
/

1.AHanu3upoBaTh TEHACHIINH Pa3BUTHA
OTEUECTBEHHOU U MEXKyHAPOIHOMI
MMUIIIEBO MPOMBIIIIICHHOCTH
2.AHanu3upoBarthb JeSTENbHOCTh
TIPEIIPUATHS

3.®opMUpOBATh 3a1aHUS
TTOIPa3ICIICHUSM TIPEIIPUATHS LIS
aHalM3a pa3BUTHH MOJPa3IeIICHIH
4.AHanu3upoBaTh HOBBIE TEXHOJIOTHH
MUIIEBON POMBIIIIIIEHHOCTH
5.AHanM3UpPOBaTh HOBBIE CIIOCOOBI
TPOJBUXKCHUS POITYKIIMK Ha PHIHKE
/

1.060CHOBBIBATH C TEXHUKO-
SKOHOMHYECKOH ITO3UIIUH
IeJIec000Pa3HOCTh PEKOHCTPYKIIHA U
MOJICPHHU3AINH JICHCTBYIONIUX IIEXOB U
YYaCTKOB

2.KoHCynapTHpOBaTh 110 BOIPOCAM
TEXHOJIOTHH MPU pa3paboTKe
TJIAHUPOBOK ¥ OPTaHU3AIIUU HOBBIX
1IEXOB U y4acTKOB

3.KonTponmupoats paboTy 1o




aKa/JIEeMHIECKOTO TIHChMA,
podeccHoHANIBEHON KOMMYHHKAIAN 1
NPUHLIUIIBI aKaJIeMHIYECKOI YECTHOCTH B
yueOHO 1 npoeccHoHaIbHOM
JIeSITEeNIbHOCTH;

PO 6 IlnannpoBath 1 OPraHU30BBIBATh
MIPOBEJICHUE UCCIIE0BATEIbCKUX PadoT,
MIPUMEHSTH METO/IbI OMOCTATHUCTHKH,
aHaJIHM3a 3KCIIEPUMEHTAIbHBIX JaHHbIX,
COBpEMEHHBIE N(POBHIE HHCTPYMEHTHI 1
3JIEMEHTHI HCKYCCTBEHHOTO HHTEIUIEKTA B
obacTu OMOTEXHOJIOTHY;

PO 8 OuenuBath pe3yabTaThl
podeCcCHOHANBHOMN ESITENEHOCTH C
YYETOM NPUHIUIIOB yCTOWYHBOTO
Pa3BHUTHSL, COLHAIBHBIX, ITHYECKHX,
9KOJIOTUUECKHIX, SKOHOMHYECKHUX U
MIPABOBBIX ACIEKTOB.

CTIEIMATN3AIIH 1 OCBOCHHIO
MIPOCKTUPYEMBIX IIEXOB U YIACTKOB
4.AantupoBaTh HOBYIO TEXHUKY K
YCIIOBHSIM OpraHU3aluu
5.PaccunTsIBaTh IPOU3BOICTBEHHYIO
MOIIIHOCTh TEXHOJIOTUYECKOTO
00opyI0BaHUs

6.IIpuMeHATH COBpEMEHHBIE
TEXHOJIOTHYECKHE CHCTEMBI
KOMIUIEKCHOH MEXaHH3aINH 1
aBTOMATH3ALMH IPONU3BOJICTBA
7.11puMeHSTh HOBBIE CPEACTBA U
CIIOCOOBI XpaHEHHS, Pa3/IeIIKH,
KOHCEpBAllUHU, YIIAKOBKU U XPaHEHUS
CBIPBSI U TIPOTYKIIUU




«6B05102 BuoTtexHosiorusi» 6i1iMm 6epy 6araapaaMachl 00HbIHIIA OKBITY HITHKeIEPiHiH «AIIBITKBI OHIpici» KICiOU cTaHIaAPTHIMEH

apaKaTblHAChI
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KO9CIBU KAPTACHBI: «A3bIK-TY ik eHaipiciHiH nH:keHep-TexHoaorTapbl», CBII 6 nenreii - bakagaBpuar

KAPTOUYKA ITPOPECCHUMN: «UHKeHePbI-TEXHOJIOTH MHUIEBOr0 MPOU3BOACTBa», 6 ypoBeHb OPK — bakanaspuar

OH/PO

KC endexk pynkumsinapol/
Tpynosbie pynkuuu I1C

Binimaep /3nanus

MamsbIKTap, Aarabliap/
YMeHus1, HABBIKH

JInyHOCTHBIE
kommnereHuuu (I1C)/
Kexe Ky3bIperTiikTep
(KC)

OH 4 O©unipictiy aaicTepi MeH
peXUMIEpPiH (mapameTpiepin),
COHJlali-aK IIbIFapblUIaThIH
OUOTEXHOIOTHUSIBIK OHIMHIH
OocekenecTik JeHreline neitin
carachblH apTThIPY )KOHIHAET1
YCBIHBICTap/ibl KAMTUTBIH
TEXHOJIOTHSUIBIK CXeMaap Ibl
(mpouectepai) OiTy sxoHE d3ipIiey;
OH 6 3eprrey >xymbICTapbIH
KOCTIapiay bl )KoHE
YHBIMIacTBIPY bl )KY3€Te achIpy,
OMOCTaTUCTHKA SAICTEPIH,
9KCTIEPUMEHTAII/IbI AEPEKTEPAI
Tanaayabl, ONOTEXHOIOTHS
caJlachIH/IaFbl 3aMaHayH IU(PIIBIK
KypaJiiap MeH jKacaH/bl HHTEIJIEKT
3JIEeMEHTTEPiH KoJana oy,

OH 7 Bronorusutslk o0beKTiIEpre,
LIMKI3aTKa, )KapThuiail Gpabpukarrap
MEH JaiibIH OHIMIe
MHUKPOOHOJIOTHSIIBIK, XUMHUSUTBIK-
0aKTepHOJIOTHSIIBIK JKOHE (PU3HKaA-
XMMUSUTBIK TaJlayAbl Koca alFaHa,
3epTXaHaJIBIK 3epTTeyIIep KYPrisy,
OMOTEXHOJIOTHSUITBIK OHIMHIH canachl
MeH Kayinci3airine eHaipicTik

Endex ¢pynkuusicni 1:
OHipicTiH
YHBIMIaCTBIPY LU BLIBIK-
TCXHOJIOTUAJIBIK
KaMTaMachl3 eTinyi

Tpynosas ¢pynknus 1:
Opranu3anuoHHO-
TEXHOJIOTHYECKOE
obecrieueHne MPON3BOACTBA

1. Hau »oHe KOHOUTEPIiK OHIIpicTeTl
TEXHOJIOTHSUIBIK YAepiCTepIiH
TEXHOJIOTHSIIApBl MEH YIbIMJaCTBIPBUTYBL.
2. HaH >xoHe KOHAUTEPIIIK OHAipicTer]
TEXHOJIOTHSUIBIK YAEPiCTEpAIH THIMALTIK
KepceTKilTepi.

3. TeXHOJOTHSIIBIK HYCKAYJIBIKTapFa
ColiKec HaH XKoHE KOHIUTEPIIK OHIIpicTeTi
TEXHOJIOTHSITBIK, OTIepaHsiIap a6l
OpBIHIAY canachlHa KOMBUIATHIH TaJlamTap.
4. TeXHONMOTHSIIBIK HYCKAYIIBIKTapFa
COMKeC TeXHOJOTHSUIBIK, OTIepaIUsIIap Ibl
xKocrapJay, 0akbliay JKoHEe canachlH
Oarasyay oicTepi.

5. OHIipicTiK KyaTTap, TeXHOJIOTUSIIBIK
KaOBIKTapAbIH TEXHUKAJIBIK
CHUIaTTaMajapbl, KYPbUIBIMIBIK
epeKIIeIiKTePi JKIHE KYMBIC PeKUMEPI,
COH/Ial-aK OHBI Maiianany epexenepi.

6. OHIM eHJIpY Ke3iHJIe KY)KaT aifHAJIBIMBI,
€Cell JKYPri3y ’KaHe eCeNTUIIK epexenepi.
7. TeXHOJOTHSUIBIK Ky’KaTTaMaHbl a3ipIiey
OoibIHIIIA epesKeriep, HYCKAYJIbIKTap )KoHe
0acka ja 0acIIBUIBIK MaTepraaap.

8. Heri3ri xyiienik 6araapaamMaibiK
OHIMJIep MEH KOJ1aHOaTbl Oarmapiiamanap
MaKeTTepiH naijagaHa oThIphII,

Harawr 1:

Omnjipic yaepiciHiH 0apiblK Ke3eHIepiHe
apHaJIFaH TeXHOJIOTUSIIBIK
periaMeHTTep i a3ipiey MeH OeKiTyai
KaMTaMachl3 eTy

1. OpOip TEXHOJOTHSIIBIK XKEJIi, IIeX
’KOHE ydyacKe YLIIH eHAipiCTiK
TEXHOJIOTHSUTBIK OaKbIIay KOCTIAPBIH
J3ipIiey xoHe OeKiTy.

2. OHIIPICTIK TEXHOJIOTHSITBIK,
JKOCTIapIapabl, OHIIPICTIK
penenTtypanapabl )KHe TEXHOJIOTHSIIBIK
HYCKayYJIBIKTap bl KApacThIpy JKoHE
Oekiry.

3. lIukizaTThl OHJIpiCKe JalbIHAAY
Ke31H/Ie OHBIH IIBIFBIH HOPMaJIapblH
Oenriney MakcaTbIH/a OJIIIeyiep
KYPrizyai YHBIMIACTHIPY.

4. ©OHpipic xaFqaiiapel MEH MIUKi3aT
carachel e3repreH Jkaraaiaa 1aibiH eHIM
HIBIFBIMBIHBIH HOPMaJIaphlIH,
TEXHOJIOTHSUIBIK Yepic KepCceTKiTepiH
HAKTBUIAY YIIiH CBIHAMAJIBIK OHIIPICTIK
IiCipy JKYMBICTapbIH YHBIMAACTHIPY.
Benrinenren e3repicrepi
TEXHOJIOTHSUIBIK KYKaTTaMmara

SHTI3yAl XKOHE OJapabl KeHiHri OeKiTy i

Kyiizemicke TypaKTBLUIBIK
Komannana »«ymbic
icTeit Oimy
AHaJTUTHKANBIK Oiay
Kemn macenemnik

/
CtpeccoyCTOHIMBOCTh
Ymenue paboTath B
KOMaHje
AHanuTHYeCcKoe
MBIIUTICHUE
MHoOr03a1a9H0CTh




OaKpIIay Il XKY3€TE achIpy.

/

PO 4 3nath u pa3pabaTeiBaTh
TEXHOJIOTHUECKHE CXEMBI
(mporiecchl), BKIFOYAIOIIHE B ceOs
CHOCOOBI U PEKUMBI (TTapaMeTphl)
MIPOM3BOJICTBA, & TAKKE
MIPE/I0KEHHS TI0 TIOBBIILICHUIO
Ka4ecTBa 10 KOHKYPEHTHOTO YPOBHSA
BBIITyCKAeMOM OMOTEXHOJIOTHIECKOM
MIPOLYKINH;

PO 6 IlnanupoBats 1
OpraHW30BBIBATH IPOBEACHHE
HCCIIeAOBATEIBCKUX PadoT,
MPUMEHSTH METO/Ibl OMOCTATHUCTHKH,
aHaJIM3a SKCIIEPUMEHTAIbHBIX
JIAaHHBIX, COBPEMEHHbIEC II(POBBIE
WHCTPYMEHTHI U 3JIEMEHTBI
HCKYCCTBEHHOT'O UHTEJUIEKTA B
00J1acT OMOTEXHOJIOT UM,

PO 7 IIpoBoautk 1abopaTopHbIe
HCCIIeJOBAaHMS, BKITIOUAs
MHUKPOOHOJIOTMYECKHH, XUMHUKO-
0OaKTEePHOIIOTUICCKUN U HUZHUKO-
XMMHUUYECKHH aHaTN3 OMOJIOTHYECKUX
00BEKTOB, CHIPbsI, TT0JIy(haOdpHKaToB U
TOTOBOM MPOAYKIIMH, OCYIECTBIISTh
MIPOM3BOJICTBEHHBIH KOHTPOJIb
KadecTBa U 6€30I1acHOCTH
OMOTEXHOIOTUYECKOH MPOTYKIIUH.

aKIapatTThl XKHHAY, OHJIEY, CaKTay KoHEe
Oepy omicTepi MEH Kypajnapsl.
/

1. HaH >xoHE KOHANUTEPIIIK
KSCIMOPBIHAAPIaFbl TEXHOJIOT USUIBIK
yzepicrepi YHbIMIacThIpy KoHE KYPri3y
epexenepi.

2. HaH >xoHE KOHANUTEPIIiK OHAIpicTeT]
[IMKI3aTThIH, )KapThUIail padpukaTTap MCH
JaiibIH OHIMHIH CallaChlH TEXHOXHMHSLIBIK
JKOHE 3ePTXaHANBIK OaKbUIAy dmicTepi.

3. HaH oHe KOHOUTEPIIiK OHIMACPIi
OHJIIpY Ke3iH/Ie )KYPETiH PU3NKAIBIK,
XUMUSUTBIK, OMOXUMHUSIIBIK JKOHE
MHUKPOOHOJIOTHSUIBIK YAepicTep.

4. 11uki3aTThIH, MaTepUaIAP/IbIH KOHE
JlalibIH OHIMHIH carachlHa KOMbUIAThIH
HOPMATHBTIK KYXKaTTap TaJlanTapsbl.

5. llIukizaTThIH, )KapThulail habpukaTTap
MEH JJaiiblH OHIMHIH CanachklH CBIHAKTaH
OTKi3y oicTepi.

6. XanbIKapajblK CTaHIAPTTap TaJanTapsl.
7. A3BIK-TYJIK OHIMACPIHIH Kayinci3airine
acep ereTiH (akTopiap.

8. A3BIK-TYJIK OHIMIEPiHIH KayilCi3IiriH
OakplIay/IbIH aHAITNTHKAJIBIK dJ1icTepi.

9. HaH >xoHEe KOHIUTEPJIIK OHIipicTeri
TEXHOJIOTHSUIBIK JKa0/IbIKKa, KayINCi3aiK
JKoHE 1a0bLT Oepy Kyienepine,
Oaxplnay-eJey acanTapbiHa
TEXHHUKAJIBIK KbI3MET KOPCETY MEH
maiianany Ke3iHJe eHOCeK Kayirci3uiri,
CaHUTAPJIBIK JKOHE OpT Kayincizuiri
TaJanTapsl.

/

1. TexHONIOrMU U OpraHU3aLUL
TEXHOJIOTHYECKHX MPOLIECCOB
XJ1eOOTIEKApHOT0 U KOHJAUTEPCKOTO
MIPOU3BO/ICTBA.

2. lloka3zarenn 3¢ PEeKTHBHOCTH

KaMTaMackI3 eTy.
5. Kocibu OarpITTanFaH aKImapaTThK
KylHenepne AepeKTep i )KUHAY,
OpHAJIACTHIPY, CaKTay JKOHE Oepy
OOMBIHIIIA aKTAPATTHIK,
TEXHOJIOTUSIIAP/IBI A TAIaHY .

Jdaranr 2:

[IprFapblIaThIH OHIMHIH Callachl MCH
Kayinci3miria 6ackapyasl KaMTaMachI3
eTy

1. OHIIpiCTIK-TEXHOJIOTFSITBIK XKOHE
MHUKPOOHOIIOTHSIIBIK 3epTXaHaIAP IBIH
KBI3METiH 0acKapy, Heri3Ti xKoHe
KOCBIMIIIA IIMKI3aT NE€H JalblH OHIMHIH
carachlH HOPMaTHBTIK KyXKaTTap
TaJlanTapbiHa COMKECTITiH

KaMTaMachl3 €Ty MaKCaThIHIa
TEXHOXUMHUSJIBIK, JKOHE
MHUKPOOHOJIOTHSIIBIK OaKbLIAY bl
YHBIMIIACTBIPY.

2. CpI3bIKTapaa, UeXTap MeH
yJackenep/ie TEXHOIOTHSIIBIK OaKbLIay
JKOCTIApBIHBIH OPBIHIATYBIH

OakpLIay.

3. HIuKi3aTTHIH, MaTepHaIIapIbH,
JIaiibIH OHIM MEH OHJipic YIepicTepiHiH
camachlH 6aKpUIay GaphICEIHIA
coiikecci3iikTep HeMece Oy3YIIbLIBIKTAp
aHBIKTAJIFaH JKaFJaijia Ty3€eTy JKoHe
AJIJIBIH aJTy [IapajlapblH KaObU1Iay
JKOHIHIE TIeNIM KaObUIay.

4. BenTijeHreH YATiaeri 3epTXaHalbIK
JKypHaJAapaa ska30aap IslH JyphIC
JKYPpri3utyin Oakeliay.

5. A3BIK-TYJIIK 6HIMIEPiHIH KayilCi3IiK
TaJlanTapblHa COMKECTIriH pacray
OOMBIHIIIA YKYMBICTapABI YHBIMAACTHIPY.
6. Jlexnapanusiiay cbi30achlH TaHIaYy,
JEKIapanusiayFra KaKeTTl Ky)KaTTaMaHbI
JTAfBIH/IaY Il KAMTAMaChI3 €Ty,




TEXHOJIOTHIECKUX MTPOIIECCOB
XJIe00TIEKapHOTO ¥ KOHAUTEPCKOTO
MIPOU3BOJICTBA.

3. TpeboBaHMS K KaYECTBY BBITIOJTHCHUS
TEXHOJOTHUECKHX OTeparuit
XJICOOTIEKAPHOTO U KOHAUTEPCKOTO
MIPOU3BOJICTBA B COOTBETCTBHUH C
TEXHOJOTHYECKUMH UHCTPYKIIUSIMHU.

4. MeTonpl IDTaHUPOBAHUSA, KOHTPOJIA U
OIICHKU KauyeCTBa BHITIOJTHECHUS
TEXHOJIOTHIECKUX OTIepamnuii
TIPOU3BOJICTBA B COOTBETCTBUH C
TEXHOJIOTHICCKAMHU HHCTPYKIIHSMU.

5. Ilpon3BoACTBEHHBIE MOIIHOCTH,
TEXHUYECKUE XapaKTEPUCTHKH,
KOHCTPYKTUBHBIC OCOOCHHOCTH U PEKHUMBI
paboThl TEXHOIOTHUECKOTO
000pyI0BaHUs, TPABUIIA €T0
SKCILTyaTalluy.

6. [IpaBuia fokymMeHTOO0OpOTA, yIETa U
OTYETHOCTH TIPH MIPOU3BOJICTBE
TIPOAYKITUH.

7. llonoxxeHus, UHCTPYKLUUHU U IpyTrHUe
PYKOBOJISIINE MaTepHabl 110 pa3paboTke
TEXHOJIOTHYECKOW JOKYMCHTAIIHH.

8. MeTons u cpencTa cOopa, 00paboTKH,
XpaHEHUs U mepeaadr HHPOpMaIuu ¢
UCTIONIb30BaHUEM 0a30BBIX CHCTEMHBIX
MPOrPaMMHBIX IPOAYKTOB U MTAKETOB
MPUKIJIATHBIX TPOTPaMM.

/

1. IlpaBuia opranu3auuy U BeJICHUS
TEXHOJOTMYECKUX MPOIECCOB HA
XJICOOTICKAPHBIX W KOHTUTEPCKUX
MPEIIPUATHSIX.

2. MeTtonpl TEXHOXUMHYECKOTO U
1a00pPaTOPHOTO KOHTPOJIS Ka4ecTBa
CBIPBSI, IOy (haOpPHKATOB M TOTOBOI
MPOIYKITUH XJI€00TIEKapHOTO U
KOHJIUTEPCKOTO TPOU3BOJICTBA.

TEXHUKAJIBIK PErJIaMeHTTEP
TaNanTapbelHa COUKEC OHIM

YJITiIepiH CHIHAKTAH OTKI3Y.

7. A3BIK-TYJIIK OHIM/IEPiHIH carachkl MeH
KayiICi3/IiriH KaMTaMachl3 eTy
JKyHemepiH a3ipiey, eHrisy,
cepTU(UKATTAY KOHE KYMBIC KYHIHIC
ycTarn Typy.

8. OHLIpicTiH caHUTAPIBIK-TUTHCHAIIBIK
JKaFIabIH OaKplIay JKOHE THICTI
YCBHIHBIMAAP J31pIiey.

9. KocinopsiH 3epTxaHanapbIHIa CHOCK
Kayilci3miri MeH epT Kayirci3miri
epexeINepiHiH CaKTaTyblH OaKbLUIay.
Hagbik 1:

Ob6ecnieueHne pa3paboTKu U
YTBEPIKICHHS TEXHOJIOTHUCCKUX
periaMeHTOB ISl BCeX ATAIloB Ipolecca
MPOU3BOJICTBA

1. PazpabaThIBaTh U yTBEPKIATh IDIaH
TEXHOJIOTHIECKOTO KOHTPOJIIS
MIPOU3BOJICTBA ISl KaXKIOU
TEXHOJIOTUYECKOW JTMHUY, [IeXa, YIacTKa.
2. PaccMarpuBarth U yTBEpXAATh
TEXHOJIOTHYECKHUE TUIaHEI TPOU3BOJICTBA,
MIPOU3BOJICTBEHHBIC PEICITYPHI,
TEXHOJIOTHUECKUE HHCTPYKIIHH.

3. OpraHu30BBIBATH IPOBEICHHE
3aMEpOB M YCTaHABIINBATH HOPMBI
MOTEPb CHIPHSI IIPH €T0 MOATOTOBKE

K TIPOU3BOJICTBY.

4. OpraHu30BbIBaTh IPOBEJCHHE
MPOOHBIX MPOU3BOACTBEHHBIX BEIIIEYCK C
LENBI0 YTOYHSHHS HOPM BBIXO/1a
TFOTOBOM MPOIYKIMH, TOKa3aTenen
TEXHOJIOTHYECKOTO TpoIiecca
MIPOU3BOJICTBA [TPH U3MEHCHHUHU YCIIOBUI
MIPOU3BOJICTBA, KAYECTBA ChIPHSI.
ObecrneunBaTh BHECCHHE
YCTaHOBJICHHBIX H3MCHEHHUH B




3. ®usnyeckue, XUMHIECKHE,
OMOXUMIYECKUE W MUKPOOHNOJIOTHIECKHUE
MIPOLIECCHI, IPOUCXOASIINE TIPH
MIPOMU3BOJICTBE MPOIYKIHH
XJ1e0OTIeKapHOT0 U KOHAUTEPCKOTO
MIPOMU3BO/ICTBA.

4. TpeOoBaHHsT HOPMATUBHOM
JIOKYMCHTAIMH K KAYEeCTBY CHIPhS,
MaTepHaJIOB, TOTOBOH MPOTYKITHH.

5. MeToibl IPOBEICHUS UCTIBITAHUI
Ka4yecTBa CHIPhA, Oy (HadbpHKaToOB,
TOTOBO MIPOIYKITHH.

6. TpeboBaHMs MEKIYHAPOIHBIX
CTaH/IapTOB.

7. ®aKTOpHI, BIUAIOINE HAa 0E€30MaCHOCTh
MUILEBBIX IIPOAYKTOB

8. AHanuTHYeCKue METO bl KOHTPOJIS
0€30I1aCHOCTH MUILEBBIX TPOYKTOB.

9. TpeGoBanus oxpaHsl Tpyaa,
CaHHUTAPHOW U MOKapHOI 0€30ITacHOCTH
TIPHU TEXHUYECKOM OOCITy>)KUBaHHH U
AKCILTyaTal[il TEXHOJIOTHIECKOTO
000pyIOBaHUS, CUCTEM 0E30MaCHOCTH U
CUTHAIIN3AI[UH, KOHTPOJIBHO-
HM3MEPHUTENBHBIX IPHOOPOB Ha
TEXHOJIOTHYECCKUX JIMHUAX II0
XJIeOOTIEKapHOT0 U KOHAUTEPCKOTO
HPOU3BOJICTBA.

TEXHOJIOTHUECKYIO IOKyMEHTAIHIO C
MOCJIEAYFOLINM YTBEP)KICHUEM.

5. Vcnone3oBath HHPOPMAIOHHBIE
TEXHOJIOTUH cO0pa, pa3MelleHus,
XpaHeHUs U Nepeaayy JaHHbIX B
npodeccroHaIbHO-OPUEHTUPOBAHHBIX
MH(OPMALMOHHBIX CUCTEMAX.

HaspIk 2:

ObecrieueHne ynpaBieHHusI Ka9eCTBOM U
6€301acHOCTBIO BBIITyCKaeMON
MPOYKIIUH

1. PykoBOAUTE AESTENBHOCTBIO
MIPOMU3BOJICTBEHHO-TEXHOJIOTHIECKON H
MHUKPOOHOJIOTHYECKO# T1abopaTopuid,
o0ecreunBaTh OCYyIIECTBICHHUE
TEXHOXUMHUYECKOTO U
MHUKPOOHOJIOTMYECKOTO KOHTPOJIS
KayecTBa OCHOBHOTO U
JIOTIOJTHUTEIBHOTO ChIPBS M TOTOBOI
MPOJYKIIUH Ha COOTBETCTBHE
TpeOOBaHMSIM HOPMATHBHON
JIOKyMEHTAIHH.

2. KoHTpoampoBaTh BBIIIOJIHEHUE TIIaHA
TEXHOJIOTUYECKOTO KOHTPOJISL Ha JINHUSAX,
B II€XaX M yJacTKax.

3. I[IpuHUMATH peIIeHuUs 110 POBEICHUIO
KOPPEKTUPYIOUIUX U MPEIYITPEkKTAIOIINX
JIEUCTBUH B CITy4asix BbISBJIECHUS
HECOOTBETCTBUI WJIU HAPYILIECHUN IIPU
OCYIIECTBICHIH KOHTPOJISI KauecTBa
CBIPbsI, MATEPHUAIIOB, TOTOBOM
MPOAYKIUH U IIPOLECCOB.

4. KonTponupoBath BeieHUE 3amuceil B
71ab0paTOPHBIX XKypHaIax
YCTaHOBJICHHOTO 00pasia.

5. Opranun3oBbIBaTh paboTy 1O
MOJITBEPIKICHIIO COOTBETCTBUS
MUIIEBOH MPOIYKIINH TPEOOBAHIIM
6e3omacHoCTH.

6. OCyIIeCTBIISITh BBIOOP CXEMBI




JIEKITapupOBaHuUs, 00eCIeINBaTh
MOJTOTOBKY JTOKYMEHTAIUH,
HEOOXOIUMOM ISl ICKITapUPOBAHUS,
MIPOBOIUTH UCTIBITAHUS 00Pa3IIOB
MPOAYKIIUHA B COOTBETCTBUH C
TpeOOBAHUSIMH TEXHUUCCKUX
perjiaMeHTOB.

7. Pa3pabatbiBaTh, BHEPATS,
CepTUPHUIUPOBATH U OJACPKUBATH B
pabodeM COCTOSHUH CHCTEMBI
oOecrieueHNs Ka4ecTBa 1 Oe30MaCHOCTH
MUIIEBON TPOTyKITHH.

8. KonTponupoBate caHuTapHO-
TUTHEHUYECKOe COCTOSTHUE
MPOU3BOJICTBA, Pa3padbaThIBaTh
pEKOMEH/IallnH.

9. KoHTpoHpoBaTh COOIIOACHUE TPABHIT
TEXHHUKH 0€30TIaCHOCTH,
MIPOTUBOTIOKAPHOH 0€30MacCHOCTH B
71a00paTOPHAX MPETIPHUSITHSL.




Bingim 0epy 0araapaaceinbin Ma3myHnbl/Coaepixkanue oopa3zoBarenbHoii mporpammel/ Content of the educational program

Kanbinracar
BIH
KOMIIETEHIIH
sap
(xoxrrapsl)/
dopMmupyem
3
Kowmonenr Kpenur | xommereHIH
mukii (MK, r;e u
KK, TK)/ [onHIH /ToxXipHOCHIH P
canbl/ | (komel)/Form
Hurka, aTaysl/
. Kon-Bo ed
KomMmoneHT HaumeHnoBanue [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 ITon KazakcTaH Tapuxbl [aMmyblHBIH HETI3ri Ke3eHjepiH Ouly MeH TYyCiHyJl KepceTyre, aaam3aT KOFaMbIHBIH 5 XK 4
00/1 OK JOYHUEKY3UTIK-TAapUXM  JaMyBIHBIH OKalNbl [apaJurMacbIMEH TapuXW OTKEH OKHWFaJap MeH KyOBUIbICTap bl XK 5
GED MC OailaHbICTBIpYFa, Kasipri KasakcTaHHBIH Tapuxu yaepicrepi MEH KYOBUIBICTAPBIH 3€pTTEy/le AHAINTHKAJBIK JKOHE XK 9
aKCHOJIOTHAJIBIK Tajfay jkacay JaFfpuIapblH MeHrepyre, KasakcTaH TapUXBIHBIH TapUXHW KYOBUIBICTAphl MEH KK 21

pOIeCTEPiHe ChIHM Oara Oepyre MyMKIHIIK Oepe/i.

Hcropus Kazaxcrana

Jlncummvma IMMO3BOJIACT ACMOHCTPUPOBATH 3HAHWE W NNOHMMAHHUE OCHOBHBIX J3TallOB Pa3BUTHA HCTOPHUH Ka3aXCTaHa,
COOTHOCHTH SIBJICHUS M COOBITHS HUCTOPHUYECCKOI'O MPOIIOro ¢ 061116171 napa,quMoﬁ BCEMUPHO-UCTOPUYECCKOI'O PA3BUTHUA
YECJIOBCUECCKOI'0 O6III€CTBa, BJIAICTb HAaBbIKaMHM AHAJIUTUYCCKOIO W AKCHOJOTHYCCKOI'O aHalu3a IIpu HU3YUYCHUU
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 ITon OGimiM amymiplapra Oojamiak KociOW ic-opeKeT KOHTEKCTiHAe (UiIocopHs Typaibl, OHBIH HETi3ri OemimMuepi, KK 1
00/J1 OK Macesenepi kKoHe OJIapIbl 3epTTeY 9AiCTepl Typajbl TYCIHIKTEPAlI KaJNbIITACTBIpaAbl. I[IoH asceiHma OiTiM amymibLiap KK 2
GED MC (GrIocoUSHBIH KOFaM/IBIK CaHaHbl JKaHFBIPTYJAFbl POJIH TYCIHY JKOHE Kasipri 3aMaHHBIH >xahaHIBIK MocenesiepiH KK 9
HIely KOHTEKCTiHAe PHUI0COPHSIIBIK-TYHUETaHBIM/IBIK JKOHE 9JliCHAMAIIBIK MOJICHUETTIH HETI3AepiH 3epTTeii . KK 12
dunocodus JuctumumHa GopMmupyeT y oOydaromuxcs LEeJIOCTHOE IMpejcTaBiieHne o ¢umiocodun kak ocoboit hopme Mmo3HaHMS KK 15
MHpa, 00 OCHOBHBIX €€ pas3zienax, mpoblieMax M MeTo/JaX WX W3y4YeHUs B KOHTeKcTe Oynymiedl npogdeccHoHalbHOM KK 21
JEATeNIbHOCTH. B pamkax JUCHUILIMHBI O0ydarollyecs H3y4aT OCHOBBI (PHocodpcko-MHUPOBO33PEHUYECKOH |
METOI0JIOTUYECKON KYJIbTYPhl B KOHTEKCTE IOHUMaHHUs poii (pritocoru B MOJEPHHU3AIMH OOIECTBEHHOTO CO3HAHUS U
peIIeHNH ITI00aJIbHBIX 3a/1a4 COBPEMEHHOCTH.
Philosophy The discipline forms in students a holistic view of philosophy as a special form of knowledge of the world, its main
sections, problems and methods of their study in the context of future professional activities. Within the framework of
the discipline students will study the basics of philosophical and methodological culture in the context of understanding
the role of philosophy in the modernization of social consciousness and the solution of the global problems of our time.
KBIT MK OJIeyMEeTTaHy, Monynp monzepi «bonamakka ke3Kapac: KOFaMIBIK CaHAHBI )KaHFBIPTY» MEMJICKCTTIK OaFaapiaMachlHIa aHBIKTAJFaH KK 2
O0O/] OK casicaTTaHy, KOFaMJIBIK CaHaHbl >KaHFBIPTY MIHACTTEPiH INEmy KOHTEKCiHAe OUIiM amymbUIapIblH 9JICyMETTIK-TYMaHUTAPIIBIK KK 3
GED MC MOJCHUETTaHY JIYHHCTAaHBIMBIH KaJIBIITACTBIPAJIBI. KK 6
Comnmourorus, JucnumnmmHel MOyt (GOpMHUPYIOT COIMATbHO-TYMaHHTAPHOE MHPOBO33PEHHE OOYYAFOIIUXCS B KOHTEKCTE PEIICHIUS XK 7
MOJIUTOJIOTHS, 3a71a4 MOJIEpHHU3AIMH OOILIECTBEHHOIO CO3HAHUSI, ONPEACICHHBIX rOCyJapCTBEHHOM NmporpamMMoii «B3risa B Oynymiee: XK 8
KYJIbTYpOJIOTHUs MOJICPHHU3AITHS] OOIIIECTBEHHOT'O CO3HAHHUS. KK 9
Sociology, Political The disciplines of the module form the social and humanitarian outlook of students in the context of solving the KK 10
science, Culturology problems of modernization of public consciousness, determined by the state program "Looking into the future: KK 12
modernization of public consciousness". XK 15
KK 21
KK 22
KK 23
KBIT MK Ilcuxonorus [lon OinmiM anmymIBUIAPIBIH QJIEYMETTIK -TYMaHHUTApNBIK KO3KapachlH KaJbINTACTBIpYFa OarbiTTanFaH, «bomamakka KK 6
OO0/l OK Ke3Kapac: KOFaM[IBIK CaHaHBI XKaHFBIPTY» MEMIICKETTIK OarmapiaMachiMeH OainmaHbpIcTHl. [IoH TYJIFa TCHXOJOTHSCH, KK 7
GED MC ©3iH-631 peTTey IICUXOJIOTHACH, OMIpPIiH MOHI MEH KociOM ©3iH-031 aHBIKTay IICHUXOJIOTHACH], COHAAN-aK TYJIFaapaibIk KK 9
KapbIM-KaThIHAC [ICUXOJIOTHACHIHAAFEI HETi3Tl TYCiHIKTepAl KaMTuabl. [1oH aschIHIa TICHXONOTHUSIIBIK aKIapaTThl TAIAAy KK 10
JaFapuIapbl MEH CBIHM OWJIayAbl JaMBITY MAakKCaTBhIHAA KAacaHAbl WMHTEIJIEKT TEXHOJIOTHSUIApBIH MaigaiaHy KK 11
KapacTbIpbLIaIbI. KK 12
Icuxomorus JucnumnuinHa HampasiieHa Ha (GOPMHUPOBAaHHE COIMATbHO-TYMAaHHTAPHOTO MHPOBO33PEHHUS OOYYAIONIIMXCS, CBSI3aHA C KK 22
TOCYAapCTBEHHOW mporpaMmor «Bsarmsim B Oyaymiee: MojaepHH3aIUs OOIIECTBEHHOTO CO3HaHUs». JlucruruimHa
BKITFOYAaeT B ceOsS OCHOBHBIC MOHATHA IO IICHUXOJOTHH JHMYHOCTH, TICHXOJOTHH CaMOPETYIISAINH, IICHXOJIOTHH CMBICIIA
KI3HH W TPO(GECCHOHATIHHOTO CaMOOIIPEACNICHHs, a TaKke MCHUXOJOTHH MEXINYHOCTHOrO oOmeHus. B pamkax
JUCHUIUIMHBl TPEAyCMaTPUBACTCS HCIIONB30BAHAE TEXHOJIOTHH MCKYCCTBEHHOTO WHTEIUICKTA JJIS Pa3BUTHs HABHIKOB
aHaJM3a MCUXOJIOTUIECKON HHGOPMAIIMK M KPUTUYECKOTO MBIILICHUSL.
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. The discipline includes the use of artificial
intelligence technologies to develop skills in analyzing psychological information and critical thinking.

JKBIT TK
OOJ1 KB
GED EC

KyxkpIK jxoHE chIOaiinac [Tonni oKy 3aHHAMABIK HOPMaJIapAblH POl TYPabl XKaJIbl TYCiHIK OepeTiH KYKBIKTHIH HETi3T1 calataphlHBIH KK 9,
JKEMKOPJIBIKKA KapChl MaceJIelepiH KapayFa OarbITTalFaH, COHJlai-aK OlTiM aTyIIbIIapIblH ChI0aiIac >KeMKOPIIBIKKA KapChl JyHUETaHBIMBI KK 10,
MOJICHUET Heri3aepi MEH KYKBIKTBIK MOICHHETIH KaJIbITACTBIPY Il 3epAesey i Ko3aen . KK 21
OCHOBEI ITpaBa " W3yyeHne qUCHUIUIMHBI HAIIPABJICHO Ha pAaCCMOTPEHHE BOIPOCOB OCHOBHBIX OTpaciiel IpaBa, KOTOPHIE AA0T olIiee OH 5
AQHTUKOPPYTIHOHHON MIPE/ICTAaBIICHUE O POJIM 3aKOHOAATEIBHBIX HOPM, a TaKkKe MPeaycMaTpUBaeT n3ydeHue (POpMHUPOBaHUS OH 8
KYJIbTYpBI AQHTUKOPPYIIIMOHHOTO MUPOBO33PEHUSI U IPABOBOI KYJIBTYPbI 00y4alomuXcsl.
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.
Okoorus sxoHe Tipmimik | [ToHHIH MakcaThI-OMOAKOJIOTHSHBIH HETI3T1 3aHABUIBIKTAPBIH, OMOC(epaHblH KOMIIOHCHTTEPIH KOHE OJapFa ocep eTeTiH XK 10,
Kayirncizairi (baxTopnap/pl, aHTPOMOTEHIIK KbI3METTEH TYBIHAAUTHIH JKOJOTHSUIBIK MPOOJIeManap/bl, KOFAMHBIH OPHBIKTBI JaMy KK 20
KaFuIaTTapblH, COHNAl-aK TAOUFH JKOHE TEXHOTSH/IIK CUTIATTAFBI TYPJI KayilTep *KaFmalbIHIaFb! Kayilci3miK Heri3Aepin OH 3
sepaeney. Hotmkecinae anpiHFaH OiliM MEH KaJBINTACKAH JAFIbUIAP KOCIOM KhI3METTE KOJOTHSUIIBIK MPUHIUIITEP MEH OH 6
KayIIcCi3liK HeTi3IepiH KOIaHyFa bIKIA €T/, OH 8
Dkosnorus u Lenb AUCHMILUIMHBI - H3yYEHHE OCHOBHBIX 3aKOHOB OMOIKOJIOTHH, KOMIIOHEHTOB Ouoc(hepsl U (GaKTOPOB, BIMSIOUINX HA
6e301macHOCTh HUX, 9KOJIOIMYECKUX TMPOOIeM, BOSHUKAIIKMX B PE3yJIbTaTe aHTPOIOTCHHOW ACATEIbHOCTH, NIPUHIIUIIOB YCTOHIMBOTO
KU3HEACATECIBHOCTH pa3BHUTHUs OOIIECTBA, a TAKKE OCHOB 0E30MAaCHOCTH B YCJIOBHSIX Pa3IMYHBIX ONMACHOCTEH NPHPOAHOIO M TEXHOT€HHOT'O
xapaktepa. B pesynpTaTe mnonyueHHBbIe 3HAHUSI W CHOPMHUPOBAHHBIE HABBIKM CIIOCOOCTBYIOT HCIOJB30BaHUIO B
podeCCHOHAIBLHOM NesITeNIbHOCTH SKOJIOTMYECKUX PUHIIUIIOB 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.
DKOHOMUKA JKIHE [ToH SKOHOMHKA “KOHE KACIIKEpIiK Heri3fiepiH Hrepy, SKOHOMHUKAIBIK CAyaTThUIBIKTBI, KOCIMKEPIiK KBI3METTIH KK 10,
KOCITIKepIIiK HeTi3aepi MPAKTUKAJBIK JAaFAbUIAPBIH  JaMBITY apKbUIBl OUTIM  aly[IbUIapIbIH JKaIbl KY3BIPETTUNTIH KaJbIITACTBIPYFa KK 12
OarpITTanFaH. [IoHHIH Ma3MyHBI HApBIKTHIK OKOHOMHKAHBIH TEOPWSUIBIK HETi3NEepiH, Ka3ipri 3KOHOMHUKAIBIK OH 3
LIBIHJIBIKTAP/IbI, KOCIMKEPIIK KbI3METTIH TYpJiepi MEH HbICAHIApbIH, SIKOHOMHUKAHBIH OapJbIK cajajapblHIarel OH3HEC- OH 8

JKOCIIApJIayIbIH ePEKIIENIKTEePiH, aKbLIBl KbI3METTEPAl YHBIMAACTHIPY MEH XKY3€Tre achIpyIbl, MAPKETHHITIK KBI3METTiH
HETi37IepiH 3epAeey i Kypauibl.

OCHOBBI DKOHOMHKH 1
MPEANPUHUMATEIILCTBA

JuctumuinHa HampaBieHa Ha (GOpMUPOBaHHE OOMMX KOMIIETCHIIMHA OOYYaroIIUXCs, TOCPEACTBOM OCBOEHHUS OCHOB
SKOHOMHKH U  TPEANPUHUMATEIHCTBA, PA3BUTHUS OKOHOMHYECKOH TPaMOTHOCTH, MPAKTHYECKHX  HABBIKOB
MIPEANPUHUMATENTBCKON aesTenbHOCTH. CopepkaHue AUCIUILIMHBI COCTaBISIET HW3YyYEHHE TEOPETUYECKUX OCHOB
PBIHOYHON YKOHOMHUKH, COBPEMEHHBIX dKOHOMHYECKUX peajHid, BUIOB U (GOPM MPEINPUHUMATEIBCKON IESTEIHHOCTH,
oco0eHHOCTel OM3HEC-TIIAaHUPOBAHUS BO BCEX OTPACIAX 3KOHOMHKH, OPTaHWU3allMK U OCYIIECTBICHHS MJIATHBIX YCIYT,
OCHOB MapKETHUHTOBOMH JIEATEIHLHOCTH.

Basics of Economics and
Business

The discipline is aimed at the formation of general competencies of students, through the development of the basics of
economics and entrepreneurship, the development of economic literacy, practical skills of entrepreneurial activity. The




content of the discipline is the study of theoretical foundations of market economy, modern economic realities, types and
forms of entrepreneurial activity, the features of business planning in all sectors of the economy, organization and
implementation of paid services, the basics of marketing activities.

Kembacubuibik Byn moHni oKy Ke3iHIEe CTYAEHTTEp KOMIOacHIbUIBIK KacHETTepl, CTHIIBAEP/i, KOCIMOpBIH, aiiMaK >KoHE TyTacTail e KK 6,
HeTi31epi JICHTCHIHEe ocep €Ty OMICTePiH KOJIaHa OTHIPHIN, alaMIap/IblH MiHE3-KYJIKBI MCH ©3apa OpEKEeTiH THIMII 0acKapyabIH KK 9,
onicTeMeci MEH NPAKTUKAChIH Urepeti. KK 10,
OCHOBBI JTHEPCTBA [Tpy u3yueHMH NAHHOW AWCUMIUIMHBI CTYAEHTHI OBIIAJICIOT METOMOJIOTHEH M MpakTUKod 3((eKTHBHOrO ynpaBiiCHHs KK 11,
MOBEJICHUEM M B3aUMOJICHCTBUEM JIIOAEH IyTEM HCIIOJIb30BAHUS JIMAEPCKUX KauyecTB, CTUJICH, METOJNOB BIMSHHS Ha KK 18,
YPOBHE NPEINPUATHS, PETHOHA U CTPAHBI B IIEJIOM. KK 20
Basics of Leadership When studying this discipline, students will master the methodology and practice of effective management of behavior OH 5
and interaction of people through the use of leadership qualities, styles, methods of influence at the level of the OH 8
enterprise, region and country as a whole.
Kap>xbutblk cayarTsiiblk | IToH OiniM amymisinapia skeke KapKbIFa KaThICTHI HISHIIMAEp KaObUIAay Ke3iHAe YTHIM/BI Kap KbIIBIK MiHE3-KYJIBIKTHI KK 10,
HeTi31epi KaJbIMTacTRIpansl. [1oH aschiHma O1TiM amymbpuIap KapKbl calachIHAAFRl OapIbIK KypajaapIs ic )Ky3iHAe KOJIJaHyFa, KK 23
KIHAKTap.IbI KoOEHTyTe, OI0KETTI cayaTThl )KOCTIapIiayFa, CABIKTapAbl €CENTEYTe, CANBIK €CENTUTITIH AYPHIC OH3
TOJNTHIPYFa, KAP>KBIIBIK MPoOIeManap TybIHIaFaH Ke3/e KapXKbUIBIK IIeIimMaep KaObliayFa 5koHe KapKbUTBIK OH 8
AJIasIKTHIKTHI TAHyFa YHpeHe.
OcHOBBI (hMHAHCOBOH Juctmuimaa GopMUpPYyeET Y 00ydaromixcst paoHaIbHOE (MHAHCOBOE MOBEICHHUE TP NPUHATHH PEIICHUH,
IPaMOTHOCTH KacarolUXcsl JINYHBIX (PMHAHCOB. B pamMkax MTUCHUIIMHBI 00y4aroIecs: Hay4aThCs UCIIOIb30BaTh Ha MPAKTHKE
BCEBO3MOYKHBIE HHCTPYMEHTHI B 00J1aCTH (PMHAHCOB, IPUYMHOXKaTh HAKOIUICHHUS, TPAMOTHO INITAHUPOBATH OIO/IKET,
Hay4aTcs UCYHUCIATH HAJIOTH, TIPABUIIBHO 3aTIOJIHATh HAJOTOBYIO OTYETHOCTbD, IPUHUMAThH (PUHAHCOBBIE PEILICHNUS ITPH
BO3HMKHOBEHHMH ()MHAHCOBBIX MPOOJIEM M Pacrio3HaBaTh (PMHAHCOBbIE MOIICHHHYECTBA.
Fundamentals of The course develops rational financial behavior of students when making decisions related to personal finances. Within
Financial Literacy 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 | [ToH OKBITBUIATBHIH callalaFbl FBHUIBIME 3€pTTEYJIep 9JicTepi MEH aKaJAeMUSIIBIK XaTThl 3epTreyre OarbITTanFad. bimim KK 8,
HeTi3epi )KoHe ATyIIBIIAP TYKBIPEIMIAMAIIBIK alMapaTIICH XKOHE 3ePTTEY KYMBICHIHBIH HET13T1 Ke3eHIepiMeH, 9iCTep IiH KIKTeIyiMeH, KK 13,
aKaJIEMHSUIIBIK XaT oJlap/bl KOJIIaHy cajlajlapbIMEH TaHbICaIbl. BilliM anylnsuiap FBUIBIMHE 3€pPTTEYNEpIi CaHIBIK KOHE CamalbIK Tajjlay KK 14,
JIaFIBITIAPBIH UTepyTe KOHE OHBIH HOTIDKENepiH akaJeMMSUIBIK OpTaJa Makajla MeH OasHIamanap TYpiHAE YCBIHyFa KK 15
yiipenei. OH 5
OCHOBBI HaY4HBIX JlucuMIuiiHa HarpaBiieHa Ha M3y4YeHHE METO/IOB HayYHBIX HCCIECAOBAaHMI M aKaJeMHYECKOTO MHChMa B M3ydaeMOH OH 6
HUCCIEN0OBAHUN 1 obmactu. OOyuyaroniyecssi O3HAKOMATCS C TOHATHUWHBIM ammapaToM W OCHOBHBIMH JTalaMH HCCIEI0BATENbCKOM OH 8
aKaJeMHU4ecKoe MMChMO | IEeSTEeIBHOCTH, KiIaccu(rKanueil MeTomoB, o0macTsIMu uX npuMeHeHHd. OOydaronriecs HaydaTcsl BIaJeTh HABBIKAMH OH 10

KOJIMYECTBEHHOTO M KQUEeCTBEHHOTO aHAJIN3a HAYYHBIX HCCIIEIOBAHMWN M MPEACTABIIATH PE3YNbTAThl B BUJIE Iy OINKAITIIA
U BBICTYIUICHUH B aKaJIeMUYECKOU Cpelie.

Basics of Research and
Academic Writing

The discipline is aimed at the study of research methods and academic writing in the field of study. Students will study
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.




Wuknro3uBTi €3apa [ToH MYMKIiHIITI IIeKTeyi agaMaapMeH KapbIM-KaThIHAC jKacay IPOLECiHAE CTYACHTTEpIiH KOMMYHHKATHBTI JKOHE 5 XK 10,
OpeKeTTeCy ITUKACHI QIIEYMETTIK JaFIbUIaphIH JaMBITYABI, €peKIle JCHCAYIbIK MYMKIHIIKTepi 0ap agaMIapIslH oJIEyMETTiK, SMOIHUOHAIIBI KK 22
JKOHE MIHE3-KYJIBIK KUBIHIBIKTApBIHBIH EPEeKIIeNiri Typajbl OUTiMAI KaJbIOTaCThIPYJbl KaMTHIbI, COHBIMEH Karap OH 5
MHKJIIO3UBTI OUTiM Oepy >koHe KociOM OpTaja TYBIHIAWTBIH TYJIFaapajblK ©3apa 9peKeTTeCy MOCENeNepiH IMIenryre OH 8
KOMEKTecyre apHaJIFaH.
OTHKa UHKITIO3UBHOTO JlucuMIuiiHa TpeAroJiaraeT pasBUTHE Yy CTYAEHTOB KOMMYHHUKATHUBHBIX M COIIMANBHBIX HAaBBIKOB B IIpOIECcCe
B3aUMO/ICHCTBUS B3aUMOJICHCTBUS C JIIOABMHU C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370pOBbS, (JOPMHPOBAHWE 3HAHUI O CBOEOOpaA3UH
COLMAJIBHBIX, YMOIMOHANBHBIX W TOBEJICHYECKUX TPYIHOCTEH JIMI ¢ 0COOBIMH BO3MOXKHOCTSIMH 370POBbBS, a TaKXkKe
NpU3BaHa TMOMOYHh B pEHICHHH 3aJad MEXJIMYHOCTHOTOB3aUMOJCHCTBUS  BO3ZHHMKAIONIMX B  HHKIIO3UBHOM
00pa3oBaTebHOM U MTPO(ECCHOHANBHON cpefe.
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.
JKBIT MK Kaszak (opsIc) Timi IToH Ka3zak TUTIH TIET TUTI PETIHAE CTYACHTTEpre TIIAI KOJNJAHYIBIH OapiblK JACHreHiHAe KOMMYHHKATHBTIK 10 KK 16
O0O/] OK KY3BIPETTITIKTI KAJIBINTACTHIPY apKBUIBI QJICYMETTIK, MOJICHHETAPAIIBIK, KOCIOM KapbIM-KaThIHAC KYpallbl pETiHAC Ka3ak KK 17
GED MC TUTIH camajibl MEHIepyIi KAMTaMachI3 eTei KK 18
Kazaxcknii (pycckuii) JucnuuimHa o0ecrednBacT KaueCTBEHHOE YCBOCHHE Ka3aXxCKOro sI3bIKa KaK CPEJCTBA COLMAIBHOTO, MEXKYJIbTYPHOTO, KK 21
SI3BIK npodeccHOHANBLHOTO 00IIeHHs Yepe3 GOpMUpPOBaHHE KOMMYHHUKATHBHBIX KOMIETEHINI BCEX YPOBHEH MCIIOIb30BaHMS OH 2
SI3pIKA JUISL U3YYaAIOUIUX Ka3aXCKUM sI3bIK KAK MHOCTPAHHBIH. OH 5
Kazakh (Russian) The discipline provides high-quality mastering of the Kazakh language as a means of social, intercultural, professional
language 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 cTYINEHTTEpIiH MSJCHUETAPAIBIK-KOMMYHUKATUBTIK KY3BIPETTUNIMH IIeTesn TiumiHAe OuriM Oepy OapbIChiHAA 10 XK 16
00/l OK JKSTKUTIKTI JICHIe/1e KaJIbIITACTHIPAIBL. KK 17
GED MC HNHoctpaHHBIN S3BIK HuctuminHa GOpMHPYET MEXKYIbTYPHO-KOMMYHHUKAaTUBHYIO KOMIIETEHIIMIO CTYAEHTOB B IPOIECCE WHOS3BIYHOTO XK 18
00pa30BaHus HA IOCTAaTOYHOM YPOBHE. KK 21
Foreign language The discipline forms the intercultural and communicative competence of students in the process of foreign language OH 2
education at a sufficient level. OH 5
BIT KK Kociou GarpiTTanran [lon aynmapmaraHy >KoHE MOICHHETAPANBIK KOMMYHHKAIMS CalachIHOAFBl KociOM MiHIETTepAi memry OoWbIHIIa 4 KK 16
BJ] BK TIeT TiT MIPAKTHUKAJBIK KBI3METTi JKy3ere achlpy VIIiH KaXETTi Kbl MOACHU, KOCIOM JKOHE JIMHTBHUCTHKAIBIK KY3BIPETTEPIi KK 17
BD UC KaJIBIITACTBIPAIBI JKOHE NaMbITaAbl. [IoH aschIHAa Kasipri oieMaeri ayaapMaiibl MaMaHIIBIFBI, aybI3IIa XKoHE jKa3zdama KK 18
ayaapMa, TpaHCKpealysl, JIOKaJIU3alusl )oHe WHTEPHALMOHAIN3AIMS CaJaChIHAAFbl HETi3r1 Macenenep KapacThIpbUIabl. KK 21
[Ton Genrii ayrapMambuIapMeH cyXx0aTThl THIHAAY Il J)KOHE TaJJIayAbl KAMTHIbL. OH 2
IpodeccronansHo- JuctmiuimHa (GopMHpYeT W pa3BUBAaeT OOLIEKYJIBTYPHBIE, NMPOQECCHOHAIBHBIE M JIMHIBUCTHYECKHE KOMIIETEHIIUH OH 5
OPHEHTHPOBAHHbBII HEOOXOAMMBIE ISl OCYIIECTBICHHS MPAKTHYECKOW NESTENbHOCTH IO PELICHUI0 MpodeccHOHaNbHBIX 3a/a4 B 001acTu

WHOCTPAHHBIN SI3bIK

[IEPEBOJIOBEICHUS U MEXKYJIbTYPHOM KOMMYHMKAalMM. B pamMkax IUCLUIUIMHBI PacCMaTpUBAIOTCA TaKUE TEMBI, Kak
mpodeccus MepeBoAYNKa B COBPEMEHHOM MHpPE, OCHOBHBIE MPOOJIEeMBbI B cepe YCTHOTO M NMHCBMEHHOTO TEepPeBOja,
TpaHCKpeauus, JOKaau3alus W MHTepHaUMoOHanu3auus. JlucuumuinHa mnpeanojaraeT MpPOCIyIIMBAHUE U AHAIU3
HMHTEPBbIO CO 3HAMEHUTBHIMU N1EPEBOIYMKAMMU.

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.

JKBIT MK AKMaparThIK- [Tor UQpPIBIK TEXHOJOTHSIIAP APKbUIBI aKMapaTThl i3/ey, Cakray, ©HJEY *oHe Oepy NMpOLeCTEpiH, 9MICTEpiH CHIHH OK 19
00/1 OK KOMMYHHUKAIUSIIBIK Oarayay KoHe Tayjiay KabijeTiH KaJbITacThIpabl. OH 2
GED MC TEXHOJIOTHsLIap OH 6
Wudopmanmonso- JucturmuimHa (GopMupyeT CrocoOHOCTh KPUTHYECKH OLCHUBATh M aHAJIM3MPOBATh IPOLECCHl, METOABI IOUCKa,
KOMMYHHKaIIUOHHbIE XpaHeHus, 00pabOTKH U nepeaadyn HHPOPMaIHH, TOCPEICTBOM IU(PPOBBIX TEXHOJIOTHH.
TEXHOJIOTHH
Information and The discipline develops the ability to critically evaluate and analyze the processes and methods of searching, storing,
Communication processing, and transmitting data through digital technologies.
Technologies
BIT XK AHaIUTHUKAIBIK XUMHUS IToH XMMUS FBUIBIMBIHBIH Ka3ipri JaMmy TCHICHIWSUIAPBIH 3epPTTCHII; OeHOpraHUKaIbIK 3aTTapAblH KYPBUIBIMBI MEH OH 3
bJ1 BK KacHeTTepi, 3epTTeyliepliec KOJNJIAHBUIYbl, aHATUTHKAIBIK TXKIpHOSTIepai JKypridy, allblHFaH 3aTTaplbl Tajaay >KoHe OH 6
BD UC OeJin axy Typasibl TYCiHIK Oepemi. 3aMaHayd aHATUTHKAJBIK JKaOIbIKTapMEH (CIeKTpodOoTOMETpIIep, XpoMarorpadTap, OH 7
pH-emmeyimTep) XKyMBIC icTey NarAbUIAPBIH KaJBIITACTHIPAAbI, COHBIMEH KaTap IMIMKi3aT MeH JaibIH OHIM CallachiH OH 10
OakplIay/bl KOCa ajfaHja, OMOTEXHOJOTHSUIBIK MaHbI3bl 0ap KOCBUIBICTap/bl CaHIBIK/CAllalIbIK Tajjay oIiCTepiH
y#pereni.
AHanuTHYecKas XUMHUS JuciumuinHa u3y4aeT COBpEMEHHbIE TeHICHIINN Pa3sBUTHA XUMHUYECKON HayKH; JaeT MOHATHE O CTPYKTYpe U CBOICTBaxX
HEOPTaHMUYECKUX BEIIEeCTB, MX TNPHMEHCHHHM B HCCIEIOBAHMAX, MOCTAHOBKM AHAJUTHYECKHX OIIBITOB, aHAIU3E H
BBIJICTICHUH TOJy4aeMbIX BemiecTB. PopMupyer HaBBIKM PabOTHI ¢ COBPEMEHHBIM aHAIUTHYECKHUM O00OpYIOBaHHUEM
(cnexrpodoromerpamu, Xxpomarorpadamu, pH-mMeTpamMu) ¥ MeToJaMHM KOJMYECTBEHHOI'O/KAueCTBEHHOTO aHaIM3a
OMOTEXHOJIOTHUECKH 3HAUYUMBbIX COCJIMHEHHH, BKIIFOUasi KOHTPOJIb KAY€CTBA ChIPbsl M TOTOBOM MPOIYKIIMH.
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.
BIT KK Marematuka Moynb MoHI KOMITBIOTEPITIK TEXHOJIOTHANIAPIBI MaiJanaHa OTHIPHII, IpoOIeManapIsl MOACIBIACYTe, TaliayFa JKOHE OH 2
BJ] BK HIenryre KOMEKTECeTIH MaTeMaTHKaJbIK amnmapaTTbl MEHrepyre MYMKIHAIK Oepeai; MaTeMaTHKaJbIK oicTep, OH 3
BD UC CTYJIEHTTep/IiH OoNlalaK KpI3METiIHIH CaJachlHAH MaMaHAap PETiHAE MPOIECTep MEH KYOBUIBICTApJbl 3€PTTEyTe >KOHE OH 6
0oJpKayFa MYMKIHIIK Oepei.
Matemaruka JucnunuimHa MOAyJsS  pa3sBUBAeT CHOCOOHOCTHM TNPUMEHAThH MaTeMaTHYECKOE  MBIIUICHHE JUIS  PEIIeHHS

MIPOU3BOJICTBEHHBIX 33/1a4 B IMOBCEAHEBHBIX CUTYAIIHMSX, UCIIOJIB30BATh MAaTEMAaTHUECKHUE CTIOCOOBI MBIIIIEHUS (JIOTHKA,
MIPOCTPAHCTBEHHOE MBIIIJICHUE) U Tpe3eHTanuu (Gopmymbl, Moenu, TaOJWIBI U T.A.) B CBOEH MpodeCCHOHATHHOU
JIESITEIbHOCTH.

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,
tables, etc.) in their professional activities.




BIT KK
BJI BK
BD UC

dusnuka

Byt moH Qu3uKaHBIH HETi3Ti 3aHIapsl MEH (PH3UKAIBIK KYOBUIBICTAPBIH, TEOPHSUTBIK JKOHE KOJINAaHOAIEI ecenTep Il Menry
YIIiH OJapABIHIC >XY3iHOE KOJAAHBUIy MYMKiHIiIKTepiH 3eprredni. [IoH onmemHiH Ka3ipri 3aMaHFBl (UIUKAIBIK
KOPIHICIHIH HeTi3ri TYCIHIKTEPiH KAMTHJIBL.

dusuka

):laHHafI JAUCHUIUIMHA U3y4YacT OCHOBHBIC (1)I/I3I/I‘{CCKI/IC SBJICHUA U 3aKOHBI (1)I/IBI/IKI/I 1 BO3MOJKXHOCTU HUX MNPAKTHUICCKOT'O
NPpUIOKCHUA [JId PCIICHUSA KaK TCOPCTUYCCKHUX, TaK W MPUKIAAHBIX 3agad. ,Z[I/ICIII/IHHI/IHa COACPKUT OCHOBHBIC
NpeACTAaBJICHUA COBpeMeHHOﬁ (1)I/I3I/IquKOI‘/II KapTHUHBI MUpa.

Physics

This discipline studies the basic physical phenomena and laws of physics and the possibilities of their practical
application to solve both theoretical and applied problems. The discipline contains the basic concepts of the modern
physical picture of the world.

OH 2
OH3
OH 6
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JKacauapl MHTEIIEKT
HeTi31epi

[ToHai OKyABIH MaKcaThl: OPTYPJi cajiara OCHiMICITeH MHTCIUICKTYaNIbl JKyHenep i KYpyAblH Ka3ipri TEOpPHsCH MeH
ToXxipuOeci Typalbl TYTac JKYHeNl TYCIHIK KalbIMTAcThIpy. I[IoHAI MEHrepy HOTIIKECIHIEC CTYACHTTEp >KacaHIbI
HMHTEJUICKTTIH HETi3T1 YFBIMIapbl MEH TEPMUHACPIH OUIeAl jKoHE OJIApMEH JKYMBIC ICTeY/I YHpeHei, o31epiHiH KaciOn
KBI3METTEPiHIH THIMAUTITIH KoHE HOTIIKEJIEPIH kKaKcapTy YIIiH )KacaHJbl HHTSIJICKTTIH MPUHIMIITEPIiH, dMICTEPIH KOHE
U/ICOJIOTUSIIAPBIH TYCIHE 1, OaFmapiaManblK Kypaiaapbl MeH OICTEPiH KOJAaHA/bl, COHIAM-aK KacaH bl UHTEIUICKTTI
naJanany (blH STHKAJIBIK ACHEKTIIEPiH MEHIepeIi.

OCHOBBI
HCKYCCTBEHHOTO
HHTEIIEKTA

Llenpro W3y4eHUs AAHHOM AWCIMIUIMHBI SIBISETCS (OPMHPOBAHME LENOCTHOTO TPEICTABICHHS O COBPEMEHHOM
COCTOSIHUM TEOPHHM M MPAKTUKU MOCTPOEHUS HHTEIUIEKTYyallbHBIX CHCTEM DAa3JIMYHOrO HasHaueHHWsd. B pesynbraTe
OCBOCHUSI JHUCUMIUIMHBI oOOydatompecss OyqyT 3HaTh W OIEPUPOBaTh OCHOBHBIMHM TIOHATHSIMH M TEPMHHAMH
HUCKYCCTBEHHOI'O UHTEJIJIEKTA, IOHUMMATh IIPUHLMIIBI, METOJbl U UIEOJIOTUH UCKYCCTBEHHOI'O MHTEJUIEKTAa, IIPUMEHSThH
MPOTrPaMMHBIH WHCTPYMEHTApUH M METO/bl HMCKYCCTBEHHOTO MHTEIEKTa Juisi S(G(GEKTHBHOCTH M YIy4lICHHs
pe3yIpTaTOB CBOEH MPOGECCHOHANBHON MAEATENbHOCTH, a Takke IMOHMMAaTh 3THYECKHE AacCHeKTHl HCIOIb30BaHUS
HUCKYCCTBEHHOI'O MHTEJIEKTA.

Fundamentals of
Artificial 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.

OH2
OH 6
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MawmaHgpIKKa KipicTe

[loH OMOTEXHOJOITHIH KOCIOM KBI3METI Typaslbl TYCIHIK KaJBINITACTHIPAABI, MaMaHIBIKKA JET€H KBI3BIFYIIBLUIBIKTEI
JAMBITYFa ’KOHE OHBIH 3aMaHayH FBUIBIME, OHIIPICTIK )KOHE SKOIOTHSUIBIK MIHISTTEP Ii MICIIyAeTi pOJIiH TYCIHyTe BIKIAI
ereni. [1oH jkeke KOHE TONTHIK KYMBICTBH YHBIMIACTBIPY, KOCiOM MiHIETTEpIi IIEHry omicTepiH Oaranay, coHmaii-ax
OMOTEXHOJIOTHS CAJIACBIHAAFBl KOCIOM 3THKA, TYPAKTHI aMy, SKOJOTHSIIBIK JKayalKEPIIIIK KOHE PECYPCTap bl YTHIMIbI
nmaiiianany KaruAaTTaphl JarfbUIapbIH KaJBINTACTHIpyFa OarbITTanFaH. [IoHAI OKBIM-yiipeHy anbiHFaH OiLTiM MeH
JIAFIBLIAPIbI OJaH 9pi KOCciOM KpI3METTEe KOJIJITaHyFa MYMKIHIIK Oepei.

Breaenwne B mpodeccuio

HuctumimHa GopMHPYET IpeACTaBIeHHE O MPO(HECCHOHATBHOM IeATeNFHOCTH ONOTEXHOJIOTa, CIIOCOOCTBYET Pa3BUTHIO
nHTEepeca K mpodeccnn W IOHMMAHHMIO €€ POJM B pPEIICHHWH COBPEMEHHBIX HAYYHBIX, IPOM3BOACTBEHHBIX H
9KOJIOTHUECKUX 3a/1a4. HampasieHna Ha ¢popMHUpOBaHNE HABBIKOB OPTaHU3AIMH WHANBHIYAIbHOW M KOMAaHIHOW paboTEI,
OIIEHKH METOJIOB peIIeHHs MpOoQeCcCHOHANBHBIX 3ajad, a TakkKe NMPUHIHUIOB NMPO(EeCCHOHATBHON ITHKH, YCTOHYHUBOTO
Pa3BHUTHS, SKOJOIMYECKOW OTBETCTBEHHOCTH M DAIMOHAIBLHOIO HCIIOJIB30BAaHHUS pecypcoB B cdepe OMOTEXHOJIOTHH.
W3ydenue AUCIUILTUHBI MO3BOJSET NMPHMEHATh MOJYYCHHBIC 3HAHWS W HABHIKM B JAIbHEHIIEH mpodeccHOHAIbHOM
JIESITEJIbHOCTH.

OH 2
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Introduction to the
Profession

The discipline forms an understanding of the professional activities of a biotechnologist, contributes to the development
of interest in the profession and understanding of its role in solving contemporary scientific, industrial, and
environmental problems. It is aimed at developing skills in organizing individual and team work, evaluating methods for
solving professional tasks, as well as principles of professional ethics, sustainable development, environmental
responsibility, and rational use of resources in the field of biotechnology. The study of the discipline allows applying the
acquired knowledge and skills in further professional activities.

BIT KK
BJI BK
BD UC

buorexnonorus
HbICaHJapbl

[ToH OMOTEXHONOTHsIIA KOJNJIAHBUIATBIH HBICAHIAPMABI KOHE Tipi OpraHM3MACpAl KACYIIAIBIK KOHE MOJEKYIaIbIK
JeHreiae Oackapy omicTepiH 3eprreiimi. [IoH MHKpoOpraHU3MIEpAi, OCIMAIKTEp MEH jKaHyapiapabl BUOTexXHOIOTHS
0o0beKTiNIepi peTiHe, COHal-aK kaHa OM000BEKTIIEp/l Kacay YIIiH KOJJaHbIIAThIH HETi3r KaFuaaTTap MeH Tociinepai
KapacThIPaJIbl.

OOBEKTEI
OHMOTEXHOJIOTHH

JluciuIuinHa u3yv4aeT 00bEeKThI, UCIOb3YIONIHECS B OMOTEXHOIOTUH U METO/IbI MAHUITYIISIMN JKUBBIMH OpPraHU3MaMU
Ha KJIETOYHOM M MOJICKYJIIPHOM ypOBHE. JIMCHHMILTHHA pacCMATPUBAET MUKPOOPTaHU3MBbI, PACTCHUSI M KHUBOTHBIX KaK
00BEKTHl OMOTEXHOJOTUH, & TAKKE OCHOBHBIC NPHUHIMIBI W TOAXOAbI, MPUMEHSIOMINECS Il CO3[aHUs HOBBIX
OHOOOBEKTOB.

Biotechnology Facilities

The discipline studies objects used in biotechnology and methods of manipulating living organisms at the cellular and
molecular level. The discipline considers microorganisms, plants and animals as objects of biotechnology, as well as the
basic principles and approaches used to create new biological objects.

OH1
OH 2
OH 3
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MosiekynanbiK OHOJIOTHS
Heri3aepi

[ToH acymia TipHILTIriHae DNyl peJl aTKapaThlH HyKJISHH KbIIIKbUIIAPbl MEH aKybI3JapAblH KYPbUIBIMBI, KaCHETTEepi
MeH (GYHKIUSUTAphl Typajbl Ka3ipri TECOPHUSUIBIK OILTIMIECPMEH JKOHE COHFBI FBUIBIMH JKETICTIKTCPMEH TaHBICAJIbI,
OnoMoJieKynanap JeHreliHne TeHeTHKAJBIK aKMapaTThl CakTay, KeOelTy, Oepy jkoHe iCKe achlpy TEeTIKTepi Typajbl
TYCIHIK KaJBIITACTHIPY.

OCHOBBI MOJIEKYJISIPHON
6uonorun

JucnuminHa M3y4yaeT COBPEMEHHbBIC TEOPETHUECKHE 3HAHMSAMU M IOCTeHHE Hay4HbIe JOCTHKEHUS O CTPOCHHH,
CBOHCTBaX U (DYHKLMSIX HYKJIEHMHOBBIX KHCJIOT M O€JIKOB, UTPAIOIIMX PEIIAIOIIYI0 POJIb B )KU3HEJEATEIILHOCTU KIIETKH;
chopMUpOBaTh TOHHMMAaHHE O MEXaHM3MaxX XpaHEHHUsS, BOCIPOW3BEICHHA, NEpeJauyd M pealu3alid TeHEeTHYeCKOH
nH(popManny Ha ypoBHE OHOMOJIEKYJL.

Fundamentals of
Molecular Biology

The discipline will get acquainted with the current theoretical knowledge and the latest scientific achievements on the
structure, properties and functions of nucleic acids and proteins that play a crucial role in the life of cells; to form an
understanding of the mechanisms of storage, reproduction, transmission and implementation of genetic information at
the level of biomolecules.
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Huronorus

[{uronorust Kypchl jKacyIlIaHBIH KYPBUIBICHIH, KbI3METIH JXKQHE JlaMybIH 3epTTeiiii. JKacymaHbIH HeETi3ri KOMIIOHEHTI
xoHe eMip Herizi. CoHzai-aK jkacymanapAblH MaMaHJlaHy epeKIICTIKTepiH KapacThIpaabl. )KacyIIanap/blH KYpPBbUIBICHI
MEH XHMUSUIBIK KYpaMBbIH, OKAaCyIIAilIiTiK KyYpbUIBIMIAApABIH (GYHKOWSIAPBIH, >JKaHyapiap MEH eCIMIIKTep
OpraHM3MIHAET] XKacymanapIblH (YHKIMUIAPBIH, JKacylIaJapIslH KeOeloi MEeH JaMybIH, KacyIlaJapAblH KOpIIaraH
opTa KargainapeiHa OeHimMIenyid 3epTTeni.

IuTonorus

Kypc nuronorum m3y4aer crpoeHue, (GpyHKIHH U pa3BUTHE KJIETOK. OCHOBHOM KOMIIOHEHT KJIETKHM W OCHOBA JKU3HHU.
Taxxe paccMaTpHBAIOTCS OCOOCHHOCTH CHENHMAIM3alMN KICTOK. M3yJaeT CTPOCHHE M XMUMHYECKHH COCTaB KIETOK,
(YHKOIMN BHYTPHUKIETOYHBIX CTPYKTYp, (DYHKIMH KJIETOK B OpPTaHW3ME JKMBOTHBIX W PACTEHUH, pa3MHOXCHHE H
Pa3BUTHE KIIETOK, aJAaNTALNIO KJIETOK K YCIOBUIM OKPYKatOLEH Cpebl.

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
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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.

Bell KK Brotexnomnorus [Tor MUKPOOTHIK MeTabONN3M MEH (epMEHTATHBTI OHMOXMMUSIIBIK KalTa KypyiapFa Heri3feiareH OMOTeXHOJOTHSIIBIK, OH1
I11 BK Heri3aepi OHJIIpICTIK mpouecTepl 3eprreyre OarbiTTanFaH. OHIAa MHUKPOOTBHIK OMOCHMHTE3MIH KoHE (DepPMEHTTIK-KaTalu3/IeHIeH OH 2
PD UC Ky#enepliH eHIIPICTIK KOHE FhUIBIMHA MaKCaTTarbl NPUHLUIITEPI MEH KOJJIAHBUIYbI 3€PTTENilN, OHOIOTHSIIBIK KOJIMEH OH 3
QJIBIHFAH OHIPIC 9/1iCTEepiH OHTalIaHABIpYFa Oaca Ha3ap ayJaapbuIa/ibl. OH 4
OcHoBbl OnoTexHonoruy | Jucnunnuaa (okycupyercss Ha H3yYeHWH OHMOTEXHOJOTMYECKHX IPOM3BOACTBEHHBIX IPOLECCOB, OCHOBAHHBIX Ha
MHUKpOOHOM MeTaboM3Me U (epMEHTATUBHBIX OMOXMMHUUYECKHUX IpEeBpalleHusX. B Hell paccMaTpuBarOTCsl NPUHIUITEL U
NIPUMEHEHNE MUKPOOHOTO OMOCHHTE3a U CHCTEM, KaTalIM3upyeMbIX (pepMeHTaMHt, B IPOMBIIUICHHBIX U Hay4YHBIX LEJSIX,
€ 0COOBIM aKIIEHTOM Ha ONTHUMHM3ALMI0 METOJI0B IIPOU3BOJICTBA OUOIOTHUECKOTO MTPOUCXOXKACHHSL.
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.
BII TK AnaM xoHE jKaHyapiap [ToH >xaHyapiap MEH aJiaM ar3aJapbIHBIH HETI3Ti XKYHelepiHiH KYPBUIBICHI MEH KBI3MET eTYIHIH epeKIICTKTepiH; agam OH1
BJ1 KB (hU3HOIIOTHACH MEH XaHyapJapJarbl HETi3T1 (GU3HONOTHSIIBIK YPAICTEPl 3epTTEeii; ajaM MEeH XaHyapiapia TOMEOCTa3Jbl KaMTaMachl3 OH 3
BD EC eTYJIIH PETTEYIi MEXaHU3MJIEP] Typallbl TYCIHIKTEP I KAJTBINTACTRIPYFa BIKITAJ €TEI. OH 7
@uznonorns yenoseka | JucoumiumHa M3y4aeT OCOOEHHOCTH CTPOCHMS M (PyHKIMOHMPOBAHWS OCHOBHBIX CHCTEM OpPraHOB >KHBOTHBIX H
JKMBOTHBIX YeJOBeKa; OCHOBHbIE (DM3MOJIOTHYECKHE IIPOLIECCHl y YeNOBeKa M JKUBOTHBIX; CIIOCOOCTBYET (OPMHUPOBAHHIO
NIPE/ICTABIICHHUI O PEryJISITOPHBIX MeXaHH3Max 00ecredeHusi FOMeocTa3a y YeJ0BeKa U JKUBOTHBIX.
Human and Animal The discipline studies the features of the structure and functioning of the main systems of organs of animals and humans;
Physiology basic physiological processes in humans and animals; contributes to the formation of ideas about the regulatory
mechanisms for ensuring homeostasis in humans and animals.
OCIMIIKTIH IMoHai oKy eciMaikTep (U3HOIOTHACH OMICTEPIH KOCIOM KBI3METTIH OpTYpJl cajajapblHaa KOJJaHyFa, ©CIMIIK OH 1
(hM3MOTIOTHSICH MEH ar3achbIHBIH HETI3rl eMIpJiK mpouectepiH Oackapyra, (GH3HOJIOIHSIIBIK HPOLECTEPl 3epTTey OOMBIHINA JTANIANIBIK JKOHE OH 3
OHOTEXHOJIOTHACH 3epTXaHaAIbIK IKCIIEPUMEHTTED JKYPri3yre MyMKIiHAIK Oepe/i. OH7
duznonorus u W3yyeHne JMCUMIUIMHBI T03BOJISET HCIIOJIB30BaTh METOAbI (M3HOJOTMM pacTeHMH B pa3iM4HBIX cdepax
O6uoTexHoIOTHA poeCCHOHANBHON AEATEIbHOCTH, YIPaBISATh OCHOBHBIMH JKH3HCHHBIMH IIPOIECCAMH PACTHTEILHOTO OpraHu3Ma,
pacteHunit IIPOBOINTH MOJIEBBIE M J1a00PAaTOPHBIE SKCIIEPUMEHTHI IO M3YUEHHIO (PM3HOJIOTHYECKUX TPOLIECCOB.
Physiology and Plant The study of the discipline allows you to use the methods of plant physiology in various fields of professional activity,
Biotechnology manage the main life processes of a plant organism, conduct field and laboratory experiments to study physiological
Processes.
BIT XK Kanmner xone [Ton MUKpOOpTaHU3MIIED, XKaHyapiIap MEH 6CIMIIKTEepIeri Myparepilik 3aHbUIBIKTapbIMEH KaHe Oenrinepain OH1
BJ] BK MOJIEKYJIAJIBIK TEHETHKa | ©3repriluTiriMeH TansicThIpansl. O TyKeIM Kyanaiiteis aknapartsl JHK-nan PHK-ra sxone oxan api 6enrini 6ip OH 3
BD UC aKybI3ra Oepy mpoIeciHiH MoHiH anryFa OarsiTTanrad. [IoHAl OKy Ke3iHIe CTYACHTTep XpoMocoMallapbIH TYpIepiH OH7
aXbIpaTa OuTyTi, 9pTYpIIi 010 0OBEKTINIEPAiH KapHOTHITIH aHBIKTAYAbI, XPOMOCOMAIBIK a00epannsiapabl, COHAai-aK OH 9

TeHJTIK JKOHE TeHOMJIBIK MY TAIMsJIAp Ikl a)KpIpaTa Oimy/i YHpeHemi.

OO6m1ast ¥ MOJIEKyJIApHAs
TCHCTHUKA

JucuumnimHa 3HaKOMUT € 3aKOHOMEPHOCTSIMH HACJIE0BAHUS U U3MEHUYMBOCTHU IIPU3HAKOB Y MUKPOOPTraHU3MOB,
KUBOTHBIX U pacTeHuil. HampaBieHa Ha pacKpsITHE CYITHOCTH IpoIiecca epeiadun HaciaeICTBeHHOH nHpOpManuu OT
JHK k PHK u manee x onpeneneHHoMy O0enky. I1py M3ydeHHH TUCIMIINHBI CTYACHTHI HAy4JaTcs pa3iindaTh THIBI




XPOMOCOM, OIIPEAETIATh KAPHOTHIT PA3IIMIHBIX OMO000BEKTOB, pa3IndaTh XpPOMOCOMHBIE a00epaliy, a TakKe TeHHBIC U
TeHOMHBIE MYTalliH.

General and Molecular
Genetics

The discipline introduces the laws of inheritance and variability of traits in microorganisms, animals and plants. It is
aimed at revealing the essence of the process of transferring hereditary information from DNA to RNA and then to a
specific protein. While studying the discipline, students will learn to distinguish between the types of chromosomes,
determine the karyotype of various biological objects, distinguish between chromosomal aberrations, as well as gene and
genomic mutations.

BII TK
B KB
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MHuKpOOHOIIOTHS JKOHE
BUPYCOJIOTHUSA

MHUKpOOHOJIOTHSHBIH 3aMaHayH Macelleliepi KapacThIpbUIaibl: MUKPOOPTaHU3MAEP/IIH 03apa kaHe Oacka
opraHu3MJiepMeH (BUpYCTap, 6CIMAIKTEp, XKaHyapiap, ajaM) e3apa KapbIM-KaTbIHACKI, 9PTYPJIi SKOTOINITapaa
MIPOKapHOTTapAbIH Tapajly epeKIIeTiKTepi, BUPYCTapAbIH MPOKAPUOTHKAJIBIK JKOHE 3yKapHOTHKABIK KacyllaJapMeH
e3apa apekerrecyi. [Ipokapuor (6akrepusnap MeH apxeil), 5yKapuoT (MUKPOCKOIMSIIBIK CaHBIPAYKYJIAKTap) KoHE
BUPYCTapAbIH JKEKeJIETeH TONTAphIHA cHIaTTama Oepiiesi.

Muxkpobuonorus u
BUPYCOJIOTHS

PaccmarpuBaroTcsi COBpeMEHHBIE IPOOIEMBI MUKPOOHUOIOTHI: B3aNMOOTHOIICHUSI MUKPOOPTaHU3MOB MEXTy COOOM U C
JIPYTUME OpTaHU3MaMH (BUPYCaMH, paCTCHUSIMH, )XUBOTHBIMH, YEIIOBEKOM), OCOOCHHOCTH PACIIPOCTPAHEHHS MTPOKAPHOT
B Pa3NIMYHBIX SKOTOMAX, B3aNMOACHCTBIE BUPYCOB C IIPOKAPHUOTHUCCKUMH U 3YKApUOTHIECKUMU KiIeTKaMu. JlaeTcs
XapaKTepUCTHKA OTACIBHBIX TPYIII IPOKAPHOT (OaKTepHil U apXei), SyKapHoT (MHKPOCKOTIMIECKHE TPHOBI) i 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 viruses.

Muxkpoopranuzmaep
OGHOTEXHOIOTHACH

ByJ1 1oH MUKpOOpraHu3MIepAl OMOTEXHOJIOTUSUIBIK OHIIPICTE OHEPKACINTIK KOJIAAHY/ IbIH TEOPHUSUIBIK HETI3AEpiH
KapacThIpa/ibl, OJIapbl a[aM KOKETTUTIKTEpl YIIIiH OHIM aly YIIIiH maiaananyra 0aca Hazap ayaapaasl. O MUKPOOTBIK
JaKbUIAAP IbIH KIKTETyiH, OMOTEXHOJIOTHSIaFbl MUKPOOMOJIOTHUSUIBIK POLIECTEPIIH HEri3ri MPUHIHIITEP] MEH
cUnaTTamManapbiH, )KOFapbl OHIM/II O©HEPKCINTIK MUKPOOTHIK IITaMAAP/bI JKkacay djicTeMenepid KaMTubpl. COHbIMEH
KaTap, II9H MaKCcaTThl MUKPOOTHIK 6OHIMIEPIi 6CIpyAiH, OKIIAyIayAblH KOHE Ta3apTyAbIH HET13Ti o/IiCTepiH
KapacThIpa/ibl, CTYJCHTTEP i MUKPOOTHIK OMOTEXHOJIOTHSHBI KOJJIaHy Typajlbl XKaH-)KaKThl OLTIMMEH KaMTaMachl3 eTe/i.
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Bbrnorexnomorns
MHUKPOOPTaHNU3MOB

OTa AUCIMIUIMHA 00ECIIeYMBAET TEOPETHUECKHNE OCHOBBI TPOMBIIUICHHOT'O IPUMEHEHHUSI MUKPOOPTaHU3MOB B
OMOTEXHOJIOTHYECKOM ITPOM3BOCTBE, YEIsist 0c000e BHUMAaHUE NX UCIIOJIb30BAHMIO /IS CO3JJaHUS TPOILYKTOB IS
HyX][ yesnoBeka. OHa OXBaThIBAaeT KIACCHU(MKAINIO MUKPOOHBIX KYJIBTYD, pyHIaMEHTaIbHbIC IPUHINIIBI 1
XapaKTEePUCTUKN MUKPOOHOIOTHYECKHX MTPOIIECCOB B OMOTEXHOJIOTHH, & TAKXKE METOJOIIOTHH CO3JJaHuUs
BBICOKOTIPOTYKTHBHBIX IIPOMBIIIUIEHHBIX IITAMMOB MUKPOOpPraHu3MoB. KpoMme Toro, B paMKax TUCIUTUIMHBI
paccMaTpHBaIOTCS KIIFOYEBBIE METO/IBI KyJIFTUBHPOBAHNS, BBIACTICHNS M OYHCTKH IIEJIEBBIX MUKPOOHBIX IPOTYKTOB, YTO
MTO3BOJISIET CTYACHTAM IOJyYUTh BCECTOPOHHHE 3HAHMS O MPUMEHEHUH MUKPOOHOH OMOTEXHOIOTHH.

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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BIT XK

DH3UMOJIOT U

[ToH XWMUSJIIBIK _KYpBUIBIM, (epMEHTTEpIiH KacuerTepi, ¢epmenratuBri Karanms epekuienmikrepi, >kacyllalarbl

OH 1




BJI BK
BD UC

(bepMEHTATUBTI peakusIapIbl PeTTey XKoHe (hepMEHTTEpAl MPaKTHKaaa KOJIAaHy Typaisl OiutiM xKyhecin Kypaiasl. [Ton
(depMenTTepniH  OelceHAI  OPTANBIKTAPBHIHBIH ~ HETI3r1  MEXaHW3MIEpiMeH, HWHTHOWTOpiap MeH  (QepMeHT
AKTHBATOPJIAPHIHBIH KaThICYbIMEH KaTAIMTUKAIBIK PeaKIHsIapAblH epeKIIeTIKTepIMEH TaHbICTBIPaIbI.

DH3UMOIOTUI

HucuuminHa (OPMHpPYET CHCTEMY 3HAHHH O XHMHYECKOH CTPYKType, CBOMCTBaxX (hepMEHTOB, OCOOCHHOCTSX
(epMEHTAaTHBHOTO KaTali3a, PEeryjsiiud (EepMEHTATHBHBIX pPEaKIWii B KIETKE M HCMOJb30BaHHS (DEPMEHTOB B
MPaKTHYECKOU JACSITENbHOCTH. JIMCIMIUTMHA 3HAKOMHT C OCHOBHBIMH MEXaHM3MaMH paboThl aKTHBHBIX IICHTPOB
(bepMeHTOB, OCOOCHHOCTSIMU TPOTEKAHUsS KATATUTHYCCKUX PEAKIUA B TMPHUCYTCTBHA HHTUOHTOPOB U aKTHBATOPOB
(epMEHTOB.

Enzymology

The discipline forms a system of knowledge about the chemical structure, properties of enzymes, features of enzymatic
catalysis, regulation of enzymatic reactions in the cell and the use of enzymes in practice. The discipline introduces the
main mechanisms of the active centers of enzymes, the peculiarities of the course of catalytic reactions in the presence of
inhibitors and activators of enzymes.
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Tennix xone
KACYIATIBIK HHKEHEPHS

[Ton Gomamrak MamMaHgapaa OMOTEXHOJIOTHS, TEHIIK YKOHE JKACYIIaJBIK MHKCHEPHUs CalachlHAA ipredi OimiM MeH Kociou
KY3BIpeTTimiKTI Kanemracteipansl. [ToH pexomOumnanttel PHK men JJHK amynsiH, opraHu3MHEH (KacylaiapiaaH)
reHaepai 6esyiH, reHAepMEH MaHUMYJISLUIAPAbL XKy3ere achlpy/IblH, OapAbl 0acka OpraHU3MJIEpre SHri3ydiH KOHEe
JHK-nan TaHmanraH reHaepi aibll TacTaFaHHAH KeHiH KacaHAbl OpraHU3MAEP/Al OCipYAiH TICLIIepiMeH, dIicTepiMeH
YKOHE TEXHOJIOTHSJIAPBIMEH TaHBICTHIPA/IBL.

I'ennas u KjeTouHas
WH)XEHepus

JucturumHa GopmupyeT y OyAylux CrequaiucToB (yHAaMeHTalbHbIe 3HaHU U PO ECCHOHATIbHBIE KOMIIETCHINN B
obnactu OMOTEXHOJIOTMH, T€HHOW M KJIETOYHOW WH)XEHepHH. [IMCIMIUIMHA 3HAKOMHUT C NpUEMaMHu, METOJaMU MU
TexHosorusmu noiaydeHus: pekomOuHanTHeIX PHK u JIHK, BbIeneHust reHOB U3 opranusma (KJIeTOK), OCYIIECTBICHUS
MaHHUITYJISALUI ¢ TeHaMH, BBEICHHS MX B JAPYI'He OPTraHU3MBl M BBIPALIMBAHMSA HMCKYCCTBEHHBIX OPTaHU3MOB IIOCIIE
yaaneHus BeIOpanHbix reHoB 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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Kacymanbik
OMOTEXHOJIOT S

[lon Tipi opraHu3MAEp >KacCyIIACBHIHBIH KYPBUIBIMBI MEH XHMUSUIBIK KYPBUIBIMBIMEH, Oenrimi Oip opraHesianap.sl
OMOTEXHOJIOTHSIBIK MaKcaTTap/a naianaHy MYMKiHAINMEeH, TeHETUKAJIBIK KoHE JKacylIajblK WHKCHEPHSHBIH Herisri
onicrepiMeH TaHbICTBIpanpl. [1oH Oip kacylIaHel MaHWIYJSLMSIAY, SPTYPIl jKacylianap MEH OJIapJblH I'€HETHKAJIBIK
MaTepHalIapblH OipiKTipy, COHBIMEH KaTap KOPEKTiK OpTaHBIH OHTAWIBI KypaMblH TaHMIAII, in Vitro skacymiajJapblH ecipy
KabieTTepiH KaJbIITacThIPaIbl.

Knerounas
OHMOTEXHOJIOTHS

JucuuniauHa 3HaAaKOMUT CO CTPOCHMEM M XMMHUYECKOH CTPYKTYpPOH KJIETKH J>KHUBBIX OpPTraHHU3MOB, BO3MOXHOCTHIO
WCTIONIb30BAaHUSl TE€X WM WHBIX OpraHell B OMOTEXHOJOTHYECKHX IENSIX, OCHOBHBIMH METOJaMH TE€HETHYEeCKOW W
KIIETOYHOW WHXeHepuH. JlucuuminHa (HOpMHPYET YMEHHST MAaHHWITYyJIUPOBATh E€IMHUYHOW KIIETKOW, MPOW3BOJIUTH
CIMSTHUE Pa3lIMYHBIX KJIETOK W WX TEHETHYEeCKOro MarepHuala, a Takke KyJIbTHBHPOBATH KJIETKH in Vitro, momdupas
ONTUMAJILHBIN COCTAB MUTATEIHHOU CPEIbI.

Cell Biotechnology

The discipline introduces the structure and chemical structure of cells of living organisms, the possibility of using certain
organelles for biotechnological purposes, the main methods of genetic and cellular engineering. The discipline develops
the ability to manipulate a single cell, to merge different cells and their genetic material, as well as to cultivate cells in
vitro, selecting the optimal composition of the nutrient medium.
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AKyBI3 HH)XCHEPHUSACHI

[Ton maiimanmsl Hemece KYHIBI aKybI3OapIbl JaMBITYMEH aifHajpIicaThlH broTexHomorus OemiMiH 3eprreiini. bym mon
aKybI3apAbIH KaTHapiaHyblH, aKybI3lapbl ©3repTy 'KoHe Kypy NPHHIMIITEPIH 3epTTeyre OarbITTanFaH. JucnuminHa
TaOuFn axKybI3Jap/AblH KYPBUIBIMBIH ©3repTyre >KoHE OepiireH KacuerTepi Oap axybl3gapiabl alyra OarbITTajfaH
9JliCTepMEH TaHBICTHIPAIbL.

benkopas HUHXXCHEpUA

HI/ICHI/IHHI/IHa n3y4dacT pasaci 6I/IOTeXHOJ'IOFI/II/I, KOTOpLIﬁ 3aHUMAaCTCA pa3pa60TK0171 TIOJIC3HBIX WM HCHHBIX OEJIKOB.
):laHHafI JUCHUIUIMHA HallpaBJICHA Ha UCCIICAOBAaHUC (bonm/mra 6eJ'IKOB, MIPUHIUIIOB MOI[I/I(l)I/IKaHI/II/I n CO31aHuA OCIKOB.
HI/ICHI/IHHI/IHa 3HAKOMUT C NpUEMaMH 110 M[CJICHAIIPABJICHHOMY HW3MCHCHUIO CTPYKTYPbl HOPUPOAHBIX OCNKOB |
TOJIYUYCHHUIO HOBBIX OEJIKOB C 3aJaHHbIMH CBOICTBaMHU.

Protein Engineering

The discipline studies the section of biotechnology that deals with the development of useful or valuable proteins. This
discipline is aimed at the study of protein folding, principles of protein modification and creation. Disiplina introduces
techniques for purposefully changing the structure of natural proteins and obtaining new proteins with specified
properties.
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OKy IpaKTHKachl

OKy NpakTHKachl OLTIM aXyIIBUIApABIH OoNamrak KociOM KeI3MeTiHe OacTaIlKbl TYCIHIK KAJIBINTACTHIPyFa OaFbITTaFaH.
IMpaktrika OapbIChIHIA OLTIM anymbulap ©3 cajachlHa TOH YHBIMIAPIBIH KYPBUIBIMBI MEH (YHKIHSIaPbIMEH,
MaMaHIapIblH KbI3MET OaFbITTaphIMEH, HETi3ri eHAIpPICTIK HeMece OacKapyIIBUIBIK IPOIECTEPMEH TaHBICAIbl. by
MPaKTHKa KOCiOM OaFaap/ibl JaMBITYFa, OKyFa JIETCH bIHTAHBI apTTHIPYFa kKOHE 0OJANIaK MAMAHIBIKTBIH MaHbI3{bUIBIFbIH
TYCIHYTE BIKIAJ ETEI.

YyeOHast IpaKTHKa

VYueOHasi NpakTHKa HampaBlieHa Ha (OpMHpOBaHHME IEPBUYHOTO MPEACTABICHUS O Oyaymied npodeccHoHaIbHOM
JICATEIbHOCTH. B Xone mnpakTuku oOydaroluecs 3HAKOMATCS CO CTPYKTypod U (YHKIMSMH OpraHU3alui,
XapaKTepHBIMHU JJI CBOEH 00JacT, C HaNpaBIECHUSIMU IESTEIbHOCTH CIIEIUAIUCTOB, OCHOBHBIMU ITPOU3BOICTBEHHBIMH
WIN yOpaBlieHYECKUMH mponeccamu. [IpakThka crocoOCTByeT pa3BUTHIO NPO(ECCHOHAIBHON OpUEeHTAlnH,
(OpPMUPOBAHUIO MOTHBALIMK K 00YYEHHIO ¥ IOHUMAaHHIO0 3HAaUUMOCTH Oyayiiei npodeccuu.

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 MPaKTHKA

[TpakTUKaHBIH MakcaThl — KociOM oOpTa Typaibl TYCIHIKTI TEpeHIETy JKoHE OacTanKbl NMPaKTHKAIBIK JaFabLiapabl
MeHrepy. biniM amymbsiiap KapamaibIM KociOM TarchlpMaiiap/bl OpbIHJAIl, TEXHOJIOTHSIBIK, 3epTTey, 0acKapyIIbUIbIK
HeMece YHBIMIaCTRIPYIIBUIBIK HpolecTepAi OaKpuIayFa KaTbicaabl. AKIApaTThl Tallay, TONTHIK ©3apa 9peKeTTecy KoHe
KOCiOM 9THKAHBI CaKTay JaFAbUIaPhl KAJIBIITACAIBL.

IIpousBoacTBeHHas
MIPaKTUKa

Lenp mpakTukH — yTIIyOJeHWE NOHUMAHHSA NPOQPECCHOHATBHON Cpelbl W OCBOEHHE HAYaJIbHBIX IPAKTHYECKUX
HaBBIKOB. OOydaromuecss BBITONHSIIOT TPOCTHIE TPO(EecCHOHANbHBIE 3aJaHWs, Y4YacTBYIOT B HAONIOICHWH 3a
TEXHOJIOTHYECKUMH, HCCIIEAOBATEILCKIMHY, YTPABICHUYSCKUMH WIIM OPTaHHW3alMOHHBIMHU mporueccamMu. DopMupyrores
HaBBIKM aHaJIN3a HHGQOpMAIMH, KOMaHJIHOTO B3aNMOJICHCTBHS M cOOII0IeHuS PO eCCHOHATIFHON STHKH.

Industrial 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.
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[ToH eHJIpICTIK KBI3METTE INpOLECTepAiH MHXECHEPIIK eCcenTeyNepiHiH 9JICTepiH, COHIaH-aK oJlap/bl XKY3ere achlpy
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HPOLIECTEP JKOHE
armaparTap

YIIH KOJIIAaHBUIATHIH alllapaTtTap MeH MallWHaJapibl MaianaHy TaFapuIapbiH KanbinracTeipansl. [IoH depmeHTTepae
KYpeTiH OHMOCHHTE3MiH HETIi3ri INpolecTepiMeH; OMOTEXHONOTHSUIBIK MPOLECTepAiH HETi3Ti YFRIMAapbIMeH, Tamak
OHIMZIEpPI MEH CYCBIHAAp &Iy, aMHMH KbIIIKbUIIAPBL, (EpMEHTTEp, OaKTepPHsIIBIK THIHAUTKBIITAD OHIIpY YIUiH
NPOXYLUEHTTEPI TaHAay KPHUTEpUIIepIMEH, 3aTTaplbl XUMHSIJIBIK COHKECTEHIIPYIIH JKOHE ONAp/blH PEaKIMSIIBIK
KaOlJIeTiH aHBIKTaY/IbIH HETr13ri 9icTepiMeH, OMOTEXHOJIOTHSIBIK ITPOIIECTIH HEri3ri Ke3eHepiMEH TaHbICTHIPAIb.

[porecce u anmapaTsl B
OHMOTEXHOJIOTNH

JucrturuimHa GopMUpYeT HaBBIKH UCIIONB30BAHMS B IPOU3BOJICTBEHHOM JEATEIbHOCTH METOANK HHKEHEPHBIX PacyeTOB
IIPOILIECCOB, A TAKKE alNapaToB U MAIUH, IPUMEHIEMBIX AJIS UX OCYLIECTBICHUS. [JUCIUIUINHA 3HAKOMUT C OCHOBHBIMHU
nporeccaMy OMOCHHTE3a, MPOTEKAOUINX B (PepMEHTEPax; OCHOBHBIMH HOHITHUSIMH OMOTEXHOJIOTHYECKHUX IPOLECCOB,
KPUTEPUSIMU BBIOOpa MPOJYLEHTOB JJIsl TOJIyYeHUs] NPOAYKTOB MHUTAHHS W HAIUTKOB, NMPOM3BOACTBA aMUHOKHCIIOT,
(epMEeHTOB, OaKTepHANbHBIX YHOOPEHHH, OCHOBHBIMH METOJAMHM XHMHUYECKOH HICHTU(PHKAMKA BEIIECTB U
OTIpEJICTICHHUS] X PEaKIMOHHON CIIOCOOHOCTH, OCHOBHBIMH ATalaMu OHOTEXHOJIOTHIECKOT0 Ipolecca.

Processes and Apparatus
in Biotechnology

The discipline forms the skills of using the methods of engineering calculations of processes, as well as the devices and
machines used for their implementation, in production activities. The discipline introduces the main processes of
biosynthesis occurring in fermenters; the basic concepts of biotechnological processes, the criteria for selecting
producers for food and beverages, the production of amino acids, enzymes, bacterial fertilizers, the main methods of
chemical identification of substances and determining their reactivity, the main stages of the biotechnological process.
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HMMMyHOOGHOTEXHOIOTHA

[Ton OGuoTeXHONOTHUs HETi3iHAE THIMALIIT KOFaphl JUAarHOCTHKAJIBIK JKOHE MK Kypalaap/bl o3ipjey »oHe alny YIIiH
KY3BIPETTepi KaJlbINTacThIpaabl. [IoH LMTOKMH mpenapartapblH, aHTHICHAEP.i, BaKIWHAJIap/bl, aHTUACHEIEPIi aimy
JKOHE KOJIZIaHy NPUHLIMITEPIH; KaH IIa3MachlHaH IpenapaTTap MeH UMMYHOIIpenapaTTapAbl aty TOCUIEpiH 3epaeneiini,
COH/Iali-aKk HAHOTEXHOJIOTHSUIAP/Ibl, T'€HIIK-MHKEHEPIIK TeXHOJOTHsUIApAbl, IiH JKacyllaJlapblH ally JKOHE KOJIJaHy
TEXHOJIOTHSUIAPBIH 3epAeIIeHIi.

MMMyHOOHOTEXHOIOT U

JucuuruimHa (GopMHUpyeT KOMIIETEHIMH Uil Pa3pabOTKH M MONIy4YeHHs BBICOKOA((EKTHBHBIX UATHOCTUUECKHX H
JIeyeOHBIX CPEJACTB Ha OCHOBE OHMOTEXHONOTHMH. JMCIMIUIMHA W3ydYaeT NPHHLIUIBI TOJYyYeHHS W TNPUMEHEHHS
MIPenapaTroB IHUTOKWHOB, aHTUTCHOB, BAKIWH, AHTHTEIN; CHOCOOBI IOJyYeHHS MPENapaToB M MMMYHOIPENapaToB M3
IJIa3Mbl KPOBH, a TaKyK€ H3y4aeT HAHOTEXHOJIOTMH, I'€HHOMH)KCHEPHBIE TEXHOJIOIMH, TEXHOJOIMU IOJNyYEHUS H
IIPUMEHEHHUS] CTBOJIOBBIX KIICTOK.

Immunobiotechnology

The discipline forms competencies for the development and production of highly effective diagnostic and therapeutic
agents based on biotechnology. The discipline studies the principles of obtaining and using cytokine preparations,
antigens, vaccines, antibodies; methods of obtaining drugs and immunopreparations from blood plasma, as well as
studies nanotechnology, genetic engineering technologies, technologies for obtaining and using stem cells.

MenuiHaabIK KOHE
BETEPUHAPHSIIBIK,
OMOTEXHOJIOT S

[ToH MemuIMHAAFHI KOHE BETEPHHAPUAAAFBl OMOTEXHOJIOTHAJIBIK MPOLECTEPIiH 3aHABUIBIKTAPH! TYpalbl OiLTIM aTyabl
KaMTaMachl3 erefi. AzaM MeH Majjapra apHaJFaH BaKIWHAJIApJbl, AHTUOMOTHUKTEPII aly »>KOHE KOJJIaHy
epeKIIeNiKTepiMeH TaHBICTRIPaasl. EMaey Ke3iHIe KONTaHBUIATBIH Ma, macta, SMyJIbCHs aly OOMbIHIIA KY3BIpEeTTepi
KAJIBIITACTHIPAIBI.
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Menununckas u
BEeTEpUHAPHAS
OHMOTEXHOJIOTHS

HHCHHHHHH& obecrieunBaeT TIOJTY4YCHHEC 3HAHUH O 3aKOHOMEPHOCTAX OMOTEXHOJOTMYECKHX poIeCcCOB B MCIAMINHE U
BETCpHUHAPUU. 3HAaKOMHUT C OCOOEHHOCTSIMH IMOJIYyUYCHUA W TNPUMCHCHHUA BaKIHWH, aHTUOHMOTHKOB JUIA YCJIOBCKA H
JKNUBOTHBIX. (I)OpMI/IpyeT KOMIETCHIMWH 10 IMOJTYUYCHUIO Ma3eﬁ, IacT, 3MyJ'II:.CI/II\/’I, MMPUMEHACMBIX TTPU JICUCHUU.

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.
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BIT XK OKCIIepUMEHT [ToH CTYHEeHTTI SKCIEpUMEHT TEXHHKAChIHA JKOHE aJbIHFAH MONIMETTEpAl OHICyre YHpeTeni, 3epTXaHalbIK KaFmanimaa OH 2
BJI BK TEXHUKACHI )KOHE KYMBIC icTeyTe JKOHE 3epTXaHaarkl KayilcCi3miK TeXHUKACHIHA J)KOHE OPTYPII KaOBIKTaAPMEH JKYMEIC icTeyre YHpeTesi. OH 3
BD UC HOTWOKEJIEP/Il OHICY [ToH SKCHEpUMEHTTIK 3epTTEYJIEp/iH HOTIDKENEpiH MaTeMaTHKaJIbIK OHJCYAl JKYPrizyre, Ke3-KelreH JKCIIEPUMEHTTI OH 6
Oakpliayra, SIFHM 3epTTEyLI KaHJai na Oip cebenTepMeH Kapayra KaOblUliaMaraH ChIPTKbI alHBIMalbUIAP/BIH 9CEPiH
OosbIpMayFa yperen.
Texuuka skcnepuMenTta | JucnumninHa o0ydaer cTyaeHTa TeXHHKE SKCIEPUMEHTa U 00pabOTKe MOyYeHHBIX UM JaHHBIX, YYUT HaBbIKaM pabOThI
1 00paboTKH B J1IaDOpaTOpPHBIX YCIIOBUSIX M TEXHUKE OE30MacCHOCTH B Ja0OpaTOpMd W B paboTe C PasiIMYHBIM O00O0pYAOBaHHEM.
pe3yJbTaToB JlMCIMIUIMHA YYHUT TpPOBOAWUTH MAaTeMaTHYECKyI0 0OpabOTKy pe3yJbTaTOB OSKCHEPHUMEHTAIBHBIX HCCIIEIOBAHUM,
KOHTPOJHPOBATH 000 OKCIICPUMECHT, T.C. UCKIIFOYATh BJIMAHWEC BHCUIHUX MCPEMCHHBIX, HC IMPUHATBIX UCCIICIOBATCIICM
10 TEM WJIM WHBIM NPHYUHAM K PACCMOTPEHHIO.
Methods of Experimental | The discipline teaches the student the technique of the exper-iment and the processing of the data obtained by him,
Work teaches the skills of working in laboratory conditions and safety in the laboratory and in working with various
equipment. The discipline teaches to carry out mathematical processing of the results of experimental studies, to control
any experiment, i.e. to exclude the influence of external variables that are not accepted by the researcher for one reason
or another for consideration.
BII TK I'enommuka [MoH Kypaemimiri opTypii AeHredzeri TeHOMIapAbl KYPY TETIKTepi Typaibl OUTiM HETi3iHAe Xalmbl MOJCKYJIAlBIK OH 3
b1 KB JYHHETaHBIMIBI KaJbINTACTBIPA/bl; TeHIK-aKIIapaTThIK TaJIay AaFIbUIapbIH Urepy; TEHOMAAPIbl KYPYy JKOHE OJIapIbIH OH7
BD EC KYMBIC icTeyiHiH omOe0an mpuHIMITEpIMEH TaHbICy. [1oH reHaepiiH KYpBUIBIMBIMEH oHE (GYHKIHMsUIapbIMEH, Tipi OH9
OpraHu3MJepliH FreHOM/IBIK KapTalapblH KYPYMEH TaHBICTBIPA/IbL.
I'enomuka HuctumuinHa GopMupyet olIiee MOJIEKyISIpHOE MUPOBO33pEHHE Ha OCHOBE 3HAHUS O MEXaHU3MAaX IMOCTPOEHUSI TEHOMOB
Pa3HOI0 YPOBHS CIIOXKHOCTH; OCBOSHHE HABBHIKOB FeHOMH(MOPMALMOHHOTO aHAJIH3a; 03HAKOMJICHHE C YHUBEPCAIbHBIMU
NPUHLIUIIAMH TIOCTPOCHHUST M (YHKIMOHUPOBAaHHS T€HOMOB. J[MCLMIIMHA 3HAKOMHUT CO CTPYKTYPOHl M (QyHKUUSMH
T'CHOB, CO3JITAHMEM IN'CHOMHBIX KAapT KMBBIX CYHICCTB.
Genomics The discipline forms a general molecular worldview based on knowledge about the mechanisms of genome construction
of different levels of complexity; mastering the skills of genoinformatic analysis; familiarization with the universal
principles of genome construction and functioning. The discipline introduces the structure and functions of genes, the
creation of genomic maps of living beings.
BroTexHOIOr s HBIH [loH OWOTEXHONOTHS CcaNachIHIAAFBl FBUIBIMH JKCTICTIKTEpAiH IeHreifl Typaibsl Kas3ipri 3aMaHFBl TYCIHIKTEp.i OH1
TeHETUKANBIK HeTi3aepi KaJIBITITACTHIPAIBI JKOHE MOCTYPIIl HaH OacTanm TeHAIK-HHXCHEPIKKe NeHiHT1 op TYpJi JeHrewmIeri OMOTeXHOMOTHSITBIK, OH 3
YPIiCTepMEH TaHBICTHIPAJIbI. OH9
I'eneTnyeckre OCHOBBI JucturumHa GopMHUpYeT COBPEeMEHHBIE NPE/ICTABIICHUS 00 ypPOBHE HAYYHBIX JIOCTIDKEHUH B 007aCTH OMOTEXHOJIOTHHU U
OHMOTEXHOJIOTUH 3HAKOMHUT C CYHICCTBYIOIIUMHU OHMOTEXHOJIOTHYECKUMHU mponueccaMu pasjImMIHOro ypoBHA OT TPAAUIHUOHHBIX 1O T'C€HHO-
MHXCHCPHBIX.
Genetic Bases of The discipline forms modern ideas about the level of scientific achievements in the field of biotechnology and introduces
Biotechnology existing biotechnological processes at various levels from traditional to genetic engineering.
BII TK T'eHOMIBIK Byn moH cambicTRIpManbl TEHOMHUKAHBIH €CenTey omicTepi OOHBIHIIA ipreii MaWBIHABIKTEI KaMTamachd eremi. On OH1
B/l KB 6uonapopMaTHKa ayKBIMIBI PETTIIK IEepeKTep >XWBIHBIH OHAECY MEH TanjaylaFbl MaHBI3ABl Mocenenepni memeni. Kypc reHOMabIK OH 3
BD EC OnonH(pOpPMAaTUKAHBI KaMTHIBI, 9/IETTE >KEKEJICHJIPUITeH TeHOMHKA Jel aTayiajbl, Oy JKeKe MEIUIIUHAIBIK eMey OH9

omicTepiH, JkeKe TaMaKTaHy JKOCTIapIapblH, OHTAWIaAHABIPbUFaH (PU3NKAIBIK OCIICEHIIITIK PEXKUMICPIH KOHE JKAH-KAKTHI
TeHOMJIBIK TPO(HIIbSYTe HEri3/Ie/ITeH JeHCAYIIbIK CaKTay OOMBIHIIA )KEKEe YCHIHBICTap/Ibl 93ipieyre MyMKIHAIK Oepe/i.




I'enomHas
omomapopMaTHKa

Ota mucHUIUIMHA ofecrieynBaeT (YHIAMEHTAJIBHYIO MOATOTOBKY IO BBIYHUCIHTENIBHBIM METONAM CPaBHHTEIBHOMN
reaomuky. OHa pemaeT BaKHEHITNE 3aJadd, CBS3aHHBIE C OOpa0OTKOW M aHaIM30M KPYIMHOMACIITAaOHBIX HAaOOPOB
JaHHBIX JJIs  CekBeHWpoBaHuWs. Kypc oOxBaThlBaeT TE€HOMHYIO OHOMH(OpPMATHKY, OOBIYHO Ha3bIBAEMYIO
MEePCOHAIM3UPOBAHHOW T'€HOMHKOHM, KOTOpas II03BOJSET pa3padaThiBaTh WHIUBHAYAJIbHBIE METOABI JICYSHUS,
WHIIMBHUYAJIbHBIE JUETUYECKHE IUIaHbl, ONTHMH3UPOBAHHBIE PEXHUMBI (DU3NUECKON aKTHBHOCTH W WHIVUBHIyaJIbHBIE
PEKOMEHIALMH IO 310POBbI0, OCHOBAHHbIE HA KOMIUIEKCHOM F€HOMHOM NPO(QHINPOBAHHH.

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.

KyppuibIMabIK
omoHdpopmMaTHKa

KypsinbiMapik OnonHdopmaTika noHi OHOIOTHSIIBIK MAKPOMOJIEKyTaTapAbIH YIII ©JIIeM i YHBIMIACTRIPBUTYBIH O0IKay
MEH TalJay/AblH €CeNTey TociuepiH kacayra OarbiTTanFaH. O aKybl3 KYpPbUIBIMBIH OOJDKay MEH CHIIATTayFa apHaJFaH
apHaiibl aNTOpUTMAEP MEH OarJapraMaiblK KypalgapAbl Kypyasl KamTuisl. Herisri omicremenik acmekriiepre
MaKpOMOJIEKynanapaslH, PeHTreHaiK KpHcTauiorpadsiblK Talgaysl, KPHCTAUIOTPAGHAIBIK MATIMETTEpACH abIHFaH
KYPBUIBIMIBIK MOJIENIBAEPl Oaranay, MOJIEKYJaIbIK OeTTep MEH KYPBUIBIMABIK JOMEHAEP/ ecenTey Tauaaybl JKaTajbl.
OKy »KocmapblHIa MOJIEKYJaJbIK OeTTi ecentey, TUAPOGOOTHI SAPOHBI HMIACHTH(OUKAIMANAY >KOHE KYPBUIBIMIIBIK
JOMEHZEPII JKIKTey CHSKTBI TOCUINEp apKbUIbl aKybl3 KYPbUIBIMBIH aHBIKTAyJbIH HETi3rl MpUHOUNTEpiHe Oaca Hazap
aynapeuianel. COHBIMEH Katap, MoH KYPhUIBIMABIK Typanay omicrepin, SCOP xone CATH xyiienepi apKpUIbl aKybI3
JOMEHZIEPIHIH IKyHem JKIKTeNyiH >koHe OHOJNIOTHSUIBIK MakKpoMoJIeKyJaiapaarsl KOH(OpMalusulblK e3repicrepi
3epTTeyre apHaJIFaH MOJISKYJIAJIbIK TMHAMHUKAHBI MOJIENBICY/ Il KOCa aJIFaHa, 03bIK TAKbIPINTAP/Ibl KAMTHIBL.

CrpykTypHas
ononHpOpMaTHKA

JucuuriuinHa CcTpykTypHas OuonHdopmaruka (oKycupyeTrcss Ha pa3pabdoTKe BBIYMCIUTEIBHBIX IOJXOJO0B s
MIPOTHO3UPOBAHUS M aHAJIM3a TPEXMEPHOHW OpraHM3alMd OHMOJIOTMYECKHX MakpoMmoiekysl. OHa BKIIOYaeT B ceOds
CO3JIaHNE CIICIHAIN3UPOBAHHBIX AJITOPUTMOB M HPOTPAMMHBIX CPEICTB Ul NPOTHO3MPOBAHMS CTPYKTYpHl Oenka U
onpeneiIeHus €ro XapaKTEePUCTHUK. Knrouessie METOJ0JIOTHYECKHE 4CTIEKTHI BKIIIOYAIOT
PEHTTeHOKpUCTAIIOrpaUIecKiii aHaIu3 MaKpOMOJIEKYJ, OILEHKY CTPYKTYPHBIX MOJENel, IOJydeHHBIX Ha OCHOBE
KpHCTaJuIOrpaMIeCKNX JTaHHBIX, ¥ BHIYUCIUTENLHBIN aHAIN3 MOJIEKYJIIPHBIX TIOBEPXHOCTEH U CTPYKTYPHBIX JOMEHOB.
B yueOHo# mporpamMme ocoboe BHUMaHHUE yaenseTcs (yHAaMEeHTaIbHBIM IIPHHIMIIAM OTIPEJICNICHNS] CTPYKTYPhI Oelka ¢
MOMOIIBI0 TaKUX MOAXOAOB, KaK pacyeT MOJIEKYJISIPHOW MOBEPXHOCTH, HaeHTHUKauus ruapodoOHOro sapa u
KJaccu(UKaIus CTPYKTYPHBIX JoMeHOB. KpoMe Toro, TMCIMITIINHA OXBATHIBAET MIPOABUHYTHIE TEMBI, BKIIOYast METOBI
CTPYKTYPHOTO BBIPAaBHMBAHHMSI, CUCTEMAaTHUYECKYIO KilacCH(UKAIMIO OEIKOBBIX JOMEHOB ¢ mnomoiibio cucreM SCOP u
CATH, a Takke MOJIEIMPOBAHHE MOJICKYJIIPHOW JMHAMUKA [UIsl M3Y4eHHss KOH()OPMAIMOHHBIX HM3MEHEHUH 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
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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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buocraTncTrka xoHe
JIEPEKTEeP/Ii Tajnay
HeTi31epi

IloH crymeHTTEpIaE 3aMaHayHW U(PIBIK TEXHOJIOTHSsJIAP MEH JKacaHIbl HMHTEJUICKT KYpalAapblH KOJJaHa OTBIPHII,
OMOJIOTHSUTBIK JICPEKTEP/i CTATHCTHUKANBIK OHACY, Talnay JXOHE BH3yallM3allUsiay calachlHIa Oa3aiblK OuTiM MEH
MPAKTUKAJBIK JaFAbUIApbl KaJbIITACTHIpYFa OarbiTTasmFaH. Kypc ascChiHIa 3KCIIEPUMEHTTIK JICPEKTEPIl OHJICY JKOHE
UHTEPIpETANUANIAY OJicTepi, OMOTEXHOJIOTHSIBIK JKOHC OHONOTHSIBIK JCpeKTep Oa3alapbIMEH JKYMBIC iCTEy
KaFUIaTTapbl, COHJAW-aK 3CPTTCY HOTIDKCIICPIH TajNay[blH 3aMaHAYW TOCUIIEpPl KapacThIpbUIAAbL. JMCTIepCHSITBIK,
Tangayra, KOppeIIUsUIBIK KOHE PETPECCHSUIBIK 9IIICTepre, ACPEKTePAl TANIAYIbIH UQPIBIK KypailapblHa, *KacaHIbl
MHTEJUICKT JJIEMCHTTEPIH KOJIaHyFa *oHE (DMIIOTCHETHKAJBIK aralTapibl KYpPyIbl Koca ajnFaHna, OnowH(popMaTHKa
JJIEMEHTTEPIHE €peKIlle Hazap aynapsiiaasl. IIoHII MeHrepy OHMOTEXHOJIOTHSUIBIK SKCICPUMEHTTEPIIH HOTHIKEIEPIiH
HeTi31i Oaramayra >KOHE FBUIBIMH 9pi OHIIPICTIK KBI3METTE 3aMaHAayH aHAJTHTHUKAIBIK dIicTepai KOJIaHyFa MYMKIHIIK
oeperi.

brocrarucruka u
OCHOBBEI aHaJIM3a JaHHBIX

JlucuMIuiiHa HampaBiieHa Ha (OPMHUpPOBaHHE Yy CTYACHTOB 0a30BBbIX 3HAHUI M MPAKTHYCCKUX HABBIKOB B 00JaCTH
CTaTUCTUYECKON 0Opa0OTKH, aHalM3a M BU3yalHM3alid OHOIOTMYECKHUX MAaHHBIX C KCIOJIb30BAHHEM COBPEMEHHBIX
U(POBBIX TEXHOJOTUI U MHCTPYMEHTOB HCKYCCTBEHHOTO HMHTEIUICKTa. B paMkax Kypca paccMaTpUBAIOTCS METOJBI
O6pa6OTKI/I U HUHTCPHOpETAUM OSKCICPUMCHTAJIBHBIX JAaHHBIX, MNPWHIHWIIbL pa60T1>1 C 6I/IOTeXHOJ'IOFI/I‘-IeCKI/IMI/I nu
OHMOJIOTHYECKUMHU 0a3aMM JaHHBIX, @ TAKXKE COBPEMCHHBIC TMOAXOJbl K aHAIU3Y Pe3yJbTaTOB HccieaoBaHuil. Ocoboe
BHUMaHHE YJEJSETCsl JTUCIEPCHOHHOMY aHajlHu3y, KOPPEISLUOHHBIM W PErpecCHOHHBIM MeETOoAaM, LU(PPOBBIM
HUHCTPpYMECHTaM aHaJiu3a JaHHBbIX, MIPUMEHCHUIO JJIEMCHTOB HNCKYCCTBCHHOT'O HUHTCIIJICKTa u JJIEMCHTaAM
OvonH(pOpMaTHKH, BKJIOYAas MOCTpOeHHE (UIIOTEHETHYECKUX JiepeBbeB. OCBOGHHE AMCIMIUIMHBI  [O3BOJISET
06OCHOBaHHO OLICHUBATH pE3YyIbTATHI 6HOTCXHOHOFI/I‘ICCKI/IX OKCIICPUMEHTOB u MPpUMCHATH COBPEMCHHBIC
AHAIMTHYECKUE METO/IbI B HAYYHOM U MPOU3BOACTBEHHOM JICSITEIbHOCTH.

Biostatistics and
Fundamentals of Data
Analysis

The discipline is aimed at developing students' basic knowledge and practical skills in the statistical processing, analysis,
and visualization of biological data using modern digital technologies and artificial intelligence tools. The course covers
methods for processing and interpreting experimental data, principles of working with biotechnological and biological
databases, as well as contemporary approaches to the analysis of research results. Special attention is paid to analysis of
variance, correlation and regression methods, digital data analysis tools, the application of artificial intelligence
elements, and bioinformatics techniques, including the construction of phylogenetic trees. Mastering the discipline
enables students to critically evaluate the results of biotechnological experiments and apply modern analytical methods
in scientific and industrial activities.
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OH/IIpiCTIK MpaKTHUKa

Byn kesenye OiniM anymbuiap ToMiMrepiep i OacHIBUIBIFBIMEH KOJAaHOa bl KOCiOM Macesenepi menryre OesceH i
karbicanpl. [IpakTuka mieHOepiHae MalbIHABIK OCHiHiHEe COMKEC KEJETiH KYMBIC SiCTepi uUrepiieli, e3iHIiK KbI3MET,
CBIHHU OiJ1ay >KOHE JKOOANBIK TOCUT JaFaslIapsl HaMuabl. [IpakTika TEOPHSUIBIK O1TiMAl MIOFBIPIaHABIPYFa KoHE Kocion
©31H-031 aHBIKTayFa BIKIAJI €Te/i.

IIpousBoacTBeHHas
MpaKTHKa

Ha pmanHOM sTame oOydaromuecsi akTHBHO BKIIIOYAIOTCS B pEIICHHE MPUKIAIHBIX MPOPECCHOHANBHBIX 3aaad MO0J
PYKOBOJICTBOM HACTaBHUKOB. B paMKax NpakTUKHA OCBAaWBAIOTCS METOABI PabOTHI, COOTBETCTBYIONIME TPOGUITIO
MOATOTOBKH, PAa3BUBAIOTCS HABBIKK CaMOCTOATEIbHOU JIE€ATEIbHOCTH, KPUTHUYECKOTO MBIIUIEHUS W IMPOEKTHOI'O
moxona. [IpakTrka criocoOCTBYET 3aKPEIUICHUIO TEOPETHUSCKUX 3HAHHUH U MPO(ECCHOHATIEHOMY CaMOONPEICICHUIO.
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Industrial 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.

Bell J)KK
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OHJIPICTIK IPaKTHKA

[pakTrka HAKTHI KOCIOM OpTa JKarmaibIHAa O11iM MEH aFIpLIapabl KSIICH Il KoJIaHyFa OarpITTanFad. bimim amymsiiap
JAWBIHIBIK OcHiHi OOWBIHINA TamchipManapsl 63 OCTiHIIE OpPBIHIAWIBI, KY)XKaTTaMaHBI peciMACiHal, xobamapsl
a3ipieyre, MmpouecTep MeH WIeNliMIepal Tajjayra Karbicaubl. KOPBITBIHABI NMpakTHKa KICiOM KY3BIPETTUIIKTI OekiTy
JKoHE OUIIIM aTymIbUIapAbIH ©31HIIK K9CiOM KbI3METKE NalbIH/IBIFBIH PAacTayFa KbI3MET eTel.

IIpousBoacTeeHHas
MpaKTHKa

[IpakTrka HampaBjieHa Ha KOMIUICKCHOC NMPUMCHCHHC 3HAHMUA U YMCHHH B YCIOBHSAX pPEabHOU MPOQECCHOHATBHON
cpenbl. O0yuaroIuecs: OCyIIECTBISIOT CAMOCTOSTEIBHOE BHIMOJHEHHUE 33JaHuil 110 TPOQUITI0 NOATOTOBKH, OGOPMIISIOT
JOKYMEHTAIINIO, YIaCTBYIOT B pa3padOTKe MPOCKTOB, aHAJM3E IMPOILECCOB W peuicHui. MToromas mpakTHKa CIYXKHUT
3aKperieHreM Mpo(GeCcCHOHANBHBIX KOMITETCHIINH 1 TIOATBEP)KICHHEM TOTOBHOCTH 00yJaIOMIErocsi K CaMOCTOSITEITBHOM
PO eCCHOHATBHOM NS TeIBHOCTH.

Industrial Practice

Practical training is aimed at complex application of knowledge and skills in real professional environment. Students
carry out independent performance of tasks in the field of training, draw up documentation, participate in the
development of projects, analyse processes and solutions. The final internship serves as a consolidation of professional
competences and confirmation of the student's readiness for independent professional activity.
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Jlunnomanasl
MIPaKTUKAChI

JurutoManypl TpakTUKa TKipuOere OarbplTTanfaH JalbIHIBIKTBIH KOPBITBIHABI KE3€HI OOJBII TaObLIagbl JKOHE
JMIUIOMJIBIK KYMBICBIH OpBIHIAYMEH THIFbI3 OaitnanbicThl. [IpakTnka OapbichiHAa OUTIM alyIlibl JUIUIOM JKYMBICHIHBIH
TaHJIAJIFaH TaKbIPbIObI OOWBIHINA KOJJaHOAbl 3epTTey, aHAJUTHKAJIBIK HEMece JK00albIK JKYMBIC Kyprizeai. [Ipakrtuka
KOCIOHM KY3BIPETTUTIKTEP/Ii OeKiTyre, 63 OCTiHIIEe KbI3METKE MalbIH/IBIFBIH KOPCETYTe XKOHE ©31HIH IMOHIK CalaChIHIaFbI
MIHJIETTEPAI Ielyre OarbITTaJIFaH.

[IpenauniomHas
MpaKkTHKa

[IpenauiuioMHas MpaKkTHKa SBISIETCS 3aKIIOYMTENBHBIM ATAllOM IPAKTHKO-OPHEHTHPOBAHHOW IMOJATOTOBKH M TECHO
CBf3aHA C BBIIOJHEHHUEM AWIJIOMHON paboThl. B Xo/e nmpakTuku 0Oydaromuics MPOBOAUT MIPUKIIAJHOE HCCIEI0BAaHNUE,
AQHATNTHYECKYI0 WM NPOEKTHYI0 paboTy mo BbIOpaHHOM Teme auIuIoOMHOW pabotel. IlpakTka HampaBieHa Ha
3aKperuieHne NPOo(EeCCHOHATBHBIX KOMIIETEHINH, JEMOHCTPAIMIO TOTOBHOCTH K CaMOCTOSITENBHON NESTENFHOCTH H
PEILICHUIO 33]1a4 B CBOEH IpeIMETHON 00J1acTH.

Pre-Diploma Practice

The Pre-Diploma internship constitutes the final stage of practice-oriented professional training and is closely integrated
with the preparation of the diploma thesis. During the internship, the student undertakes applied research, analytical, or
project-based work related to the selected thesis topic. The internship is intended to consolidate professional
competencies and to demonstrate the student’s preparedness for independent professional practice and for addressing
tasks within the relevant disciplinary field.
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CankpIHAATY TEXHUKACHI

IToH TOHA3BITKBINI TEXHUKACHIH MaiIanaHy cajachlHAAFbl OHAIPICTIK-TEXHUKAIBIK KbI3METKE, OHBI KOJIJIaHy 9JlicTepiHe
JKOHE TaMakK KoCIMOPBIHAAPBIHIAFB HETI3Ti TEXHOJOTUSJIBIK JXKaOIbIKTapMEH Yisiecyre naibiHmaiapl. [ToH >kacaHIbI
CYBIKTBI OHJIPY/iH TEPMOJAMHAMUKAIBIK HETi3epiMeH, XJIadareHTTepMeH, XIaJa0TachIMajIaFrblTapMeH, TOHA3BITKBIII
MaIlTHHACHIHBIH, KBUTY aJIMacy »oHE KOCAJKBI anmapaTTapAblH KYPBUIFBICEIMEH YKOHE JKYMBIC iCT€y NMPHUHIMIITEPIMEH,
CaJIKBIHIATY OKYHWENepiMeH, TNaijanaHy epekmenikrepiMeH, TOHA3BITKBINI IKAOIBIKTBI €CeNTey epeKIIeiriMeH
TaHBICTHIPAIBL.

OH 1
OH3
OH7




Texnuka xomnona

I[I/ICHI/IHJII/IHB. IOATOTAaBIIMBACT K HpOI/ISBO,I[CTBeHHO-TGXHI/I‘-ICCKOI\/'I JCATCIBbHOCTU B obnactu SKCIITyaTanu XOJOAUIBHON
TEXHUKH, METOHNOB €€ IMNPUMEHCHHUA W COYCTAaHHA C OCHOBHBIM TEXHOJOTHMYCCKUM 060py,HOBaHI/ICM Ha ITHIICBBIX
npeanpuiaTuaXx. I[I/ICHI/IHJ'II/IHE[ 3HAKOMUT C TCPMOJUHAMUYCCKUMHU OCHOBAMH IPOU3BOACTBA UCKYCCTBECHHOI'O XOJioJa,
XJ1agoarCHTaMu, XJaaOHOCHUTCIISIMU, yCTpOﬁCTBOM 1 MIpUHIUIIaMHU JNCHCTBUS XOJOAUIBHOM MalIuHbI, TEIIO0OOMEHHBIX U
BCIIOMOraTCJIbHbIX amnmnaparoB, CUCTCMaMH OXJIAXKIACHUA, 0COOEHHOCTIMH OKCIlIyaTaluu, cneumbnxoﬁ pac4yeToB
XO0JIOAWUJIBHOTO OGOpy,HOBaHI/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.

bell TK OHnmuipic [ToH TEXHONOTHSUIIBIK OJay HETi3IepiH KaJbIITACTHIPAIBI JKOHE MEPCIECKTUBAIBIK MPOLECTEP MEH OHMOTEXHOJOTHSIIBIK, OH 4
I11 KB OHMOTEXHOJIOTUSCHIHBIH JKOHE OHIPICTIK OHIipicTepAl Kypy OOHBIHIIA OCIICEHII MIBFapMAIIbUIBIK JKYMBICKA JaWBIHIAWIBI XUMISITBIK CHHTE3 OH 6
PD EC KocinopsrH kabasikTapsl | BB3-mp1. [Ton 6moTexHOMOTHANBIK JKaOABIKTEI OanTay JKoHE MaiganaHy MiHICTTEpPiMEH TaHBICTHIPAJBL; allllapaTypaHkl, OH 7
KaOIBIKTHI, TIPOAYLUEHTTEPIIH TYPiH JKOHE HAaKTHI OMOTEXHOJOTHSIIBIK MPOIECTI JKYPri3y MIAPTTAphIH TaHAAy OLUTITiH OH 10
KaJIBINTaCThIPAIbL.
O06opynoBanue JucuurmHa GopMHUPYeT OCHOBBI TEXHOJIOTMYECKOTO MBIIIJICHUS U TOATOTABIMBACT K aKTHBHOW TBOPYECKOW paboTe no
NpeANpPUSITHR CO3JIaHUIO TEPCIEKTHUBHBIX MPOLECCOB M IPOU3BOJCTB OHOTEXHOJOTMYECKOIO0 W XHMHUYECKOro cuHTe3a BAB.
OMOTEXHOJIOTUIECKON JlucuMIuiiHa 3HaKOMHUT C OOS3aHHOCTSIMHM HACTPOMKM U HCHOJIB30BaHUS OMOTEXHOJIOTMYECKOTO 000pyIOBaHMS;
MPOMBILIIICHHOCTH ¢dbopMupyer yMeHHs: BbIOpaTh amnmapatypy, oO0OpyJOBaHHE, THUIl MPOAYLEHTOB M YCJOBUs NPOBEIEHHS KOHKPETHOTO
OMOTEXHOJIOTMIECKOT0 MPOIecca.
Equipment of the The discipline forms the basis of technological thinking and prepares for active creative work on the creation of
Enterprises in Bio- promising processes and production of biotechnological and chemical synthesis of BAS. The discipline introduces the
Technological Industries | responsibilities of setting up and using biotechnological equipment; forms the ability to choose the equipment,
equipment, type of producers and conditions for a specific biotechnological process.
Bell TK DOMOpHoOnHXeHepUs [ToH OMOTEXHOJOTHSHBIH KaJIbl Maceneaepi OOWBIHINA TEOPUSUTBIK OLTIM JKOHE Majl IapyallbUIBIFBIHIAFEI SMOPHOH OH 4
11 KB TPAHCIUIAHTANMACHI MEH SMOPHOWHKEHEPIIK 3epTTeyliep OOMBIHIIA IPaKTHKANBIK aarmemiap Oepexmi. [IoH aysin OH 7
PDEC HIapyalbUIBIFBI )KaHyapIapbIHBIH OMOTEXHOJIOTUSACHIH/IAFb! XKaCyIIAIIIIIIK KaHE JKacyIIaJIbIK 3epTTEYJIep CalachlHAAFbI OH9
HETi3ri OaFbITTapMEH TAaHBICTHIPAABI, KOOCIOMIH OMOTEXHOJOTHSIIBIK acIeKTiIepiHe KATBHICTHI KaHAa TYHHUETaHBIMIBIK
YCTaHBIMAP/1bl KAJIBIITACTHIPAIbI.
OMOpHOHHKEHEPHS JlucuMIuiiHa JlaeT TeopeTHYeCKHWe 3HaHUsI 10 OOIUM BOMpOCaM OHOTEXHOJOIMH W TNPAKTHYECKUEe HABBIKU IO

TpaHCIIJIaHTallu 3M6pI/IOHOB n 3M6pI/IOI/IH)KeHepHBIM HUCCJICAOBAHUAM B XUBOTHOBOJICTBC. )Incunnnm{a 3HAKOMUT C
OCHOBHBIMU HallpaBJICHUAMU B OMOTEXHOJOTHMH CENbCKOXO3sMCTBEHHBIX JKMBOTHBIX B 00JaCTH HaAKJICTOYHBIX H
KJIICTOYHBIX HCCJ’IGJIOBaHPIﬁ, C(l)OpMI/IpOBaTB HOBBIC MHUPOBO33PCHYCCKUEC IMO3UIIUN B OTHOHICHUU OHMOTEXHOJOTHUECKHUX
ACTICKTOB BOCITPOMU3BOICTBA.

Embryoengineering

The discipline provides theoretical knowledge on general issues of biotechnology and practical skills in embryo
transplantation and embryo engineering research in animal husbandry. The discipline introduces the main trends in the
biotechnology of farm animals in the field of supracellular and cellular research, to form new worldview positions in
relation to the biotechnological aspects of reproduction.




Bell TK ABBIK TalBIHAAYABIH [ToH >xemImmenTiH TaraMIBIK KYHABUIBIFBIH Oaraiiay omicTepiMeH, olapibsl CaKTayAblH FRUIBIMH Herizgepimen, JKem OH 4
111 KB OMOTEXHOIOTHSIIBIK HOpMaJlapbIH aHBIKTAyMEH, TOJBIK paloOHIapIbl KoOalayMeH TaHBICTHIpaabl. [IoH KeMimern MaibIHIay cajlachbIHIAFbl OH 7
PDEC Heri3aepi JKEMILIONTI KOHCEPBUICY/IIH TEXHOJOTHSUIBIK MpOLECTepiHe OaiyIaHbICTBI SPTYPJII OHIIPICTIK MIHAETTEpAl IIemryre
JaulbIHaaNIbI.
BuoTexHonmOrMYEeCKHEC JIMCIUIUIMHA 3HAKOMHT C METOJaMHU OIICHKH MHTATeIbHOCTH KOPMOB, HAYYHBIMH OCHOBAMH HX KOHCEPBHPOBAHUS,
OCHOBBI OTIPE/ICTICHUS] KOPMOBBIX HOPM, IMPOCKTUPOBAHHUE MOJHOICHHBIX PAIMOHOB. JIMCIUIINHA MMOITOTABINBACT K PCIICHUIO
KOPMOTIPUTOTOBJICHUS PA3JMYHBIX TPOM3BOJCTBEHHBIX 3aJ]1ad, CBS3aHHBIX C TEXHOJIOTMYCCKMMHU IMPOLECCAMU KOHCEPBUPOBAHHS KOPMOB B
OTpaCiIi KOPMOIPUTOTOBJICHUS.
Biotechnological Bases The discipline introduces the methods of assessing the nutritional value of feed, the scientific foundations of their
Preparation of a Forage preservation, the determination of feed standards, the design of fullfledged diets. The discipline prepares for the solution
of various production tasks related to the technological processes of preserving feed in the feed preparation industry.
Bell TK Kanyapnap [ToH Man mIapyampUIBIFBIHAA OHTIPICTIK YPAICTI KETLIMIpy YIIiH OMONOTHSUIBIK HETi3IepIli KoHEe OMOTEXHOJIOTHUSHBIH OH 4
11 KB OHMOTEXHOJIOTHSICHI omicTepiH KOJAaHA OTHIPHIN, MANTApAbIH achl TYKBIMIBI, OHIMII KAaCHETTEpiH THIMII MalmajaHy >KOHE KaKCapTy OH 6
PD EC TYPFBICBIHAH OHIIPICTIK iC-OpPEKET MPOIECiHIE KaHa OMOTEXHOIOTHSIIAPIbI KYPY KY3BIPETTUNITIH KAIBIITACTHIPAIBL. OH 7
BuotexHonorus HucnummHa GOpMHUPYET KOMITCTCHIIMH CO3JaHUs HOBOTO B MpoIlecce MPOM3BOACTBECHHOHN NESTEIBHOCTH, HCIOB3YS OH 9
JKUBOTHBIX YCBOCHHBIC 3HAaHUS 10 OHOJOTHYECKMM OCHOBaM W METOJAaM OHOTEXHOJOTHH il COBEPIICHCTBOBAHHS
MIPOU3BOJICTBEHHOTO TpoIlecca B JKMBOTHOBOJCTBE, C TOYKH 3PCHHUS PAIlMOHAIBHOTO HCIOJIB30BAHUS W YIyUIICHUS
IJIEMEHHBIX, TIPOTYKTUBHBIX KAUYCCTB JKUBOTHBIX.
Animal Biotechnology The discipline forms the competence of creating a new one in the process of production activity, using the acquired
knowledge on the biological foundations and methods of biotechnology to improve the production process in animal
husbandry, from the point of view of rational use and improvement of breeding, productive gualities of animals.
Bell TK Taram [ToH a3bIK-TYJIK OHEPKACIOIH/IETT Ka3ipri OMOTEXHOJIOTHSIIBIK IIPOLECTEP/Il 3EPTTEY JKOHE 93ipJiey Heri3JiepiHe OKbITa/Ibl. OH1
1 KB OHMOTEXHOJIOTHSICHI [ToH ambITy ©HAIPICTEPiHIH HEri3iHAe >KaTKaH MHKPOOPTaHM3MAEPIiH METabOJIMKANIBIK OEJICEeHIUIITIHIH Maceselepi OH 3
PD EC OasiH Il IbI. OH 4
ITumesas JuciumuinHa o0y4aeT OCHOBaM HCCIIEJOBAHUS U Pa3pabOTKH COBPEMEHHBIX OHMOTEXHOJIOTHYECKHX IIPOILECCOB B OH 7
OHOTEXHOJIOTUS MUIIEBOI MPOMBIIUICHHOCTH. JIMCIMIUIMHA OCBEIaeT BOIPOCHI METAa0OJIMYECKONH aKTHBHOCTH MHKPOOPTaHH3MOB,
JISKAIIHE B OCHOBE OpPOAMIHHBIX TTPOU3BOJICTB.
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 ABBIK-TYIIK eHIMIepiHiH | [IoH Oonamrak MamaHma ManjaplaH ajdblHATHIH MIMKI3aTTap MEH OHIMAEPiH HEeTi3ri KOMIOHEHTTEPiHIH THTHEHAIIBIK OH 4
I1JT KB OmoKayirciziri CUIIaTTaMackl, a3bIK-TYJIK IIHAKIi3aTTapbl MEH a3bIK-TYJIK OHIMACPIHIH KayilCi3diK KOpCeTKIMTepiH OaKpuIay 9IIicTepi, OH 7
PDEC TaMaK eHIMJEpiH OakplIay OOWBIHIIA NMPAKTHUKAIBIK AAFIbUIAPIBI UTepy Macesenepi OOMbIHIIA KociOM Ky3ipeTTilKTep OH 10
MEH TepeH O1TiM/i Kb TacThIPaIbI.
brob6e3omacHOCTh Juctumuaa Gopmupyer y Oyaymiero crenuanucta npodeccrnoHalbHbIE KOMIETEHIIMH M yTyOJICHHbIE 3HaHUS TI0

IIPOSYKTOB IIUTaHUS

BOTIPOCAM THTHEHUYIECKOH XapaKTePUCTUKHA OCHOBHBIX KOMIIOHEHTOB CHIPBS M NMPOAYKTOB )KHBOTHOTO HPOHUCXOXKICHHS,
METOJIOB KOHTPOJIS IOKa3aTejeld 0e30macHOCTH IPOIOBOIBCTBEHHOTO CBHIPBS M HPOXYKTOB NMUTAHWA, NMPHOOpETEeHHE
MIPAKTUYECKUX HABBIKOB IO KOHTPOJIO MUIIEBHIX MPOIYKTOB.




Biosafety of Food

The discipline forms the future specialist's professional competencies and indepth knowledge on the hygienic
characteristics of the main components of raw materials and animal products, methods for monitoring the safety
indicators of food raw materials and food products, the acquisition of practical skills in food control.

Bell TK Buonorusubik 6encenni | IToH Tamak eHIMIEPiHIH TEXHOJIOTHSCH CalachIHIAFb! 3epPTTEY, Kobaay KoHe OHAIPICTIK KBIZMETTE KaXKeTTI TaraM/IbIK OH 3
1 KB 3aTTapbl any JKoHEe OMOJIOTHSUIBIK KOCTaylap Maceenepi OOMBIHINA TEOPHSUIBIK JKOHE NPaKTHKAJbIK OLTIMMEH TaHbBICTBIpaabl. [loH OH 4
PDEC TEXHOJIOTHSCHI ouonorusutelk Gencenai 3atrapasl (BB3) MukpoOTHIK, eciMaik xoHe YKaHyapnap MIMKi3aThIHAH alyAbIH XoHe OeyaiH OH 7
Herisri omictepin yiipereai; BbB3 amy TeXHONOTMACHIHIAFBI TNPOLECTEPAi, HETI3rl caThlIapibl anmnaparypaiblk OH 8
peciMieyMeH TaHBICTBIPAIbL.
TexHonorus nosnyyenust | JlucuumninHa 3HAKOMUT C TEOPETHYECKHMMH M MPAKTHYECKUMH 3HAHHMSMH IO BOIPOCAM IHUILEBBIX U OHOJIOTHYECKHX
OMOJIOrMYECKU aKTUBHBIX | 100aBOK, HEOOXOIUMBIX B UCCIIEIOBATEIbCKON, IPOSKTHON U MPOU3BOICTBEHHOH ESATENBHOCTH B 00JaCTH TEXHOJIOTUH
BEILIECTB MPOXYKTOB NHTaHMA. JMCIMIUIMHA 00y4aeT OCHOBHBIM METOJAaM IOJIyYCHHUS W BBIICJICHHUS OMOIOTHYECKH aKTHBHBIX
BemectB (BAB) m3 MUKpOOHOTO, PacTUTEIBHOIO M SKMBOTHOTO CHIPhS; 3HAKOMHUT C amlNapaTypHbBIM oQopMIIeHHEM
MIPOLIECCOB, OCHOBHBIX CTaAMM B TexHOJ0ruu noixydenust bAB.
Technology For the The discipline introduces theoretical and practical knowledge on the issues of food and biological additives necessary in
Production of research, design and production activities in the field of food technology. The discipline teaches the basic methods of
Biologically Active obtaining and separating biologically active substances (BAS) from microbial, plant and animal raw materials;
Substances introduces the hardware design of processes, the main stages in the technology of obtaining BAS.
Bell TK Cranpaprray, [ToH eHAIpICTIK KBI3METTE METPOJIOTHS, CTAaHJIAPTTAY JKOHE CepTU(UKATTAYABIH HETi3ri epexesepiH KoJlaHy Heri3iHae OH 3
I11 KB CepTU(HKATTAY KOHE KOJITAHBICTaFbl HOPMATHUBTIK 0a3ara COMKEC TEXHOJOTHSIIBIK OHE TEXHHUKAJBIK KYKATTapIbl PECiMICYre MYMKIHIIK OH 4
PDEC METPOJIOTHS Oepei; cana xyiHeciHiH Ky)KaTTapblH KOJIIaHyFa; oHIMep (KbI3MET) MEH IIPOLIECTEP/IiH HEri3ri TypiepiHe HOPMATHUBTIK OH7
Ky>KaTTapbIH TaJaNTapblH KOJIaHYFa MYMKIHJIK Oepeti. OH 10
CranpapTuzanus, JuciumuinHa TO3BOJISIET O(OPMIIATH TEXHOJIOTHYECKYI0 M TEXHMYECKYI0 JOKYMEHTAllMI0O B COOTBETCTBHU C
cepruduxanys u JENCTBYIONIEH HOPMATUBHON 0a30i HA OCHOBE MCIOJH30BaHUSI OCHOBHBIX MOJIOKEHHUN METPOJIOTHUH, CTAHAAPTU3AIUN H
METPOJIOTHSA ceprudUKalMKM B TNPOU3BOACTBEHHOW JIESATEIBHOCTH; IPUMEHATh JOKYMEHTAI[MI0O CHUCTEM KadyecTBa; HPUMEHSThH
TpeOOoBaHMSI HOPMATHUBHBIX JIOKYMEHTOB K OCHOBHBIM BHJIaM IPOIYKIHH (YCIYT) M IPOLIECCOB.
Standardization, The discipline allows you to draw up technological and technical documentation in accordance with the current
Certification and regulatory framework based on the use of the basic provisions of metrology, standardization and certification in
Metrology production activities; apply documentation of quality systems; apply the requirements of regulatory documents to the
main types of products (services) and processes.
Bbell TK ET xoHe cyT [MoH cyT Xo0HE erT eHiMAepiHAEe OONBIN jKaTKaH OMOTEXHOJOTHSIBIK YICPICTEPMEH, IIUKI3aTIEH JXOHE €T, CYT OH 4
I KB OHIM/IEPiHIH OHIMJIEpiHIH OepiireH camajblK KOPCETKIIITEpiHIH KalblTacy, OJapAbl TOHA3BITHII OHJCY JKOHE Cakray OH 6
PDEC OMOTEXHOIOTHACH 3aHIBUIBIKTAPBIMEH; €T XKOHE CYT OHIMIEpIH OHIIPY KOHE CAaKTay MPOIECIHAET] OMOXMMUSIIBIK, MUKPOOHOIOTHSIIBIK, OH 7
(U3MKa-XUMIBUTBIK JKOHE PEOJIOTHAJIBIK ©3repicTepMeH; MUKPOOHOIOTHSIIBIK (hepMEHTTI, OHOOTHSUTHIK OeIceHAl 3aTTap OH 10
MeH Ta0WF¥ WHIPEAMEHTTEpPAl IMaiiiamaHa OTBIPBII, €T JKOHE CYT OHIMAEPiHIH TEeXHOJOTHJIApBIH d3ipiiey
ozicTeMeNepiMEeH TaHBICTRIPaAbl. AITBIFaH CYT OHIMAEPIH ary OOMBIHIIA KY3BIPETTIMIKTI KaJIbINTaCTRIPAIBI, €TTIH MiCyi,
oHIMHIH OYJiHYi YFRIMBIMEH TaHBICTBHIPAIBL.
Brotexnonorus JlMcUMIUIMHA 3HAKOMHUT C OMOTEXHOJIOTHYECKUMH MPOLIECCAMH, MPOUCXOASIIMMHE B MOJIOYHBIX W MSCHBIX MPOAYKTaX,
MOJIOYHBIX U MSICHBIX CBIPbE M 3aKOHOMEPHOCTSIMU (POPMHUPOBAHHS 33/1aHHBIX KAYECTBEHHBIX MOKa3aTeIel MICHBIX, MOJIOYHBIX IIPOAYKTOB, UX
MPOJIyKTOB XOJIOIMITBHOM 00paboTKH 1 XpaHeHus; OMOXUMHYECKHUX, MUKPOOHOJIOTHYECKUX, (PU3UKO-XUMHYECKUX M PEOJIOTHYECKHX

W3MEHCHHUHN B nponecce Npou3BOJACTBA M XPAHCHUS MSACHBIX W MOJIOUHBIX TMPOAYKTOB; MCETOHOJIOTHHU pa3pa60TKI/1




TEXHOJIOTHHA MSCHBIX M MOJIOYHBIX TIIPOAYKTOB C UCIIOJIB30BAHUEM MHKpO6PIOJIOFI/I‘{CCKPIX CI)CpMCHTHBIX, OHOJIOTMYECKHU
AKTUBHBIX BEIIECTB M HATYypPaJIbHBIX HWHIPEIUCHTOB. <D0pMpreT KOMIIETCHIIMU TIO IIOJIYYCHHUIO KHCJIIOMOJIOYHBIX
IPOAYKTOB, 3BHAKOMMUT C MOHATHCM CO3PCBAHUC MsCA, TTOpYa TPOAYKIIUH.

Biotechnology of Dairy
and Meat Products

The discipline introduces biotechnological processes occurring in dairy and meat products, raw materials and patterns of
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.

Kocbimiua 6isim 6epy 6argapaamacsl (Minor) / lonoJiHuTeIbHAs o6pa3oBaTeibHasi nporpamma (Minor)

BII TK ITou 1/ductumnuna 1
b1 KB
BD EC ITon 2/ucuumuvHa 2
[Mon 3/Jucuuminza 3
KBIT MK JleHe LIBIHBIKTBIpY [ToH KociOM KBI3METKEe MAaWBIHAANy VINIH ICHCAYIBIKTHI CaKTay, HBIFAaUTYyIbl KaMTaMachl3 €TETiH ICHE IIBIHBIKTHIPY KK 20
00/1 OK KypaJIiapbl MEH 9JIICTEPiH MaKCaTThl TYpAe KOJIaHyFa yipere/i; GU3UKaIbIK KYKTEMEH], KYHKe-ICUXHKAJIBIK CTPECCTI
GED MC KoHe OoJaliak eHOEK dpeKeTiHAeT1 KOJIaiChI3 (hakTopiIap/ sl TYPaKThl TYPJE aybICThIpYFa bIHTaJaHIbIPa/IbI.
duznyeckas KyJbTypa JluctmuinHa yYuT MeleHanpaBIeHHO HCIOJb30BaTh CPEACTBA M METOABl (U3MYECKON KYIbTYpHI, 00eCIeUrBarOIINe
COXpaHEHHE, YKPEIUICHHE 30POBBS ISl MOATOTOBKH K MPO(PECCHOHANBHOW NESITEIBHOCTH, K CTOMKOMY MEPEHECCHUIO
(Gu3nUecKux HArpy30K, HEPBHO-TICHXUYCCKUX HAMPSDKEHHE M HEOIaronpusaTHeIX (aKTOPOB B OyAyIIed TPyAOBOi
JIESITEIbHOCTH.
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.
KA JunnoMabIK AKYMBICTBI OH 5
A HeMece ITUILIOMIBIK OH 6
FA JKOOAHEI JKa3y XKoHE OH 7
KOpFay HeMece KeIeH i OH 8
€MTHXaH TafchIpy OH9

Hanucanue u 3amura
JTUIIOMHON pabOTHI WIIN
JUIIIOMHOTO TIPOEKTa
WIIM TIOATOTOBKA M CAa4a
KOMIUIEKCHOTO 9K3aMeHa

Writing and Defense of
the Diploma Work end
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Preparation and Delivery
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Exam
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