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IIonre cunarrama:

«buoTexHONMOTUANIBIK ~ OHaipic  Herizaepi» moHi  5B070100 -
«brOTEeXHONIOTHA» MaMaHJIBIFBl YIINH Oa3alblK IMOHACP IMKIIHE KIpeal >KOHE
TaHJ1ay KOMIIOHEHT1 OOJIbIT TaObLIAIbI.

IIonHIH MaKcaThI

«BbHOTEXHOIOTUSIIBIK OHTIPIC HeT131epi» IMOHIHIH MAaKCaThl
OMOTEXHOJIOTUSIIBIK OHJIPICTIH KE3€HJEPIMEH CTYIAEHTTEPJl TaHBICTHIPY, OHBIH
1Hae:
® IIMKI3aTTap/IbIH TYPJIEPIMEH;
® OHMOOOBEKTIIEp - OMOOHIIPICTIH HETi31 OOJbIN TaObLIATHIH OHOXUMHUSIIBIK
OencenIl xacymanap xoHe hepMeHTTeD;

e OyJ1 OHIIPICTIH HET131 OOJIBITT TaOBUIATHIH — IIPOIIECTED;
e OeJin aiy, Tazajay >KOHE COHFbl ©HIMHIH TayapJblK (OpMachl.
IIonniH MiHaeTTEpI:
® OMOOHIIPICTIH HEri3l OOJbIN TaObUIATBIH MHUKPOOPTAHM3MIEPIIH  €peKIle
KaOLIeTTepiH KoHE (PEPMEHTATUBTIK PEAKIUSIIAPIABIH Op TYPJIITiH KOPCETY;
® IIMKi3aTTapfa cunaTrama Oepy, OHBIH IIIIHE TAMIIbl eMeC EKIHIIIIK OHIMIEpTe
JKOHE OlpHele oHAIPICTEPAIH KAJIIbIKTapbIHA;
® MUKpPOOpPraHU3MIEPAl JAKbUIIAHABIPY 9/1ICTEPIMEH TaHBICTBIPY;
® OMOTEXHOJIOTHSIJIBIK OHIIPICTE COHFBI OHIM/II alTy Ke3eHepiHe cumarTama oepy.

Bepinin oTeIpFaH MoH/I1I OKbIFAHAH KEHI1H CTYJIEHT OLTYy KaXKeT:
TyciHIK KaJBINTACTBHIPY KaXKeT:
® OMOTEXHOJIOTHSUIIBIK OHIIPIC TYpaIbl;
® OMOTEXHOJIOTHSUIIBIK OHAIPICTIH OMO0OBEKTLIEP] Typalbl;
® OMOTEXHOJIOTHSUIBIK OHJIPICTIH IIMKI3ATTAphl KOHE OMOXUMUSIIBIK MPOLECTEP
Typabl.
Biny ka:xer:
® MUKPOOPTAaHU3MJIEP JAKbUIIAHIBIPY TYPIIECPIH;
® COHFBI OHIM/II OOJIIIT aly JKOHE Ta3allay oJICTepiH;



® 3aMaHayHd OMOTEXHOJOTHUSHBI TeH/IIK HHKEHEPUS SIICTEPIH.

IcTeii Oty Kaket:

- AnrraH OUTIMJIEpIH MOTEXHOJIOTHSIIBIK ITOHICPIH YIIIH KOJIJIaHY/IbI;
- Toxxipuene anran OLIIMIEPIH KOJITAHYIbI.
ToxipuOesik MAIIBIKTAHYAAH aJIFaH OLtiMaepi:

e PruibiMu-3eprrey ici

IIpepexkBusuTTEp

Bepinin oTeipFaH moH/1 OKbIN OLTy YIIIH KeJeci MOHAEPlI MEHTepy KaxKeT:
dusnka, buoTexHoIOTUAIAFH YPAICTEP MEH ammaparrap

IMocTpexkBu3uTTEP

«BHUOTEXHONOTHUSIBIK OHJIPIC TEOPHSJIBIK HETi3/Iepi»» TOHIHEH allFaH
olmiMaepiH «OHIIPICTIK MUKPOOHOIOTHS TIOHIHAC KOJIIaHa alaibl.

IIoHHiIH TaKBIPBINTHIK KOCTAPbI
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ITon OoiibIHIIA sKa30a1a )KYMBICTBIH TAKBIPBINTAPHI:

PedeparrapapiH TaKbIPHIOHI:
1. BUOTEXHOJOTHS TypaJibl TYCIHIK.

2. BUOTEeXHOJIOTUSIIBIK MTPOIECKE KOJIIAHBIIATEIH MUKPOOPTaHU3M/IED.
3. 'eHaik MHXEHEpHs 9IICIMEH aJIbIHFaH OMOJIOTUSIIBIK MpernaparTap.
CryaeHTTEepAiH OKBITYHIBLJIAPMEH O3IHAIK KYMBICHIHBIH TAKbIPBINTHIK

JKOCIaphI
COOX —u CabaxThIg OTKI3y TarncelpMaHbIH ¥ crIHATBEIH
TaKbIPBINTAPBIHBIH aTayhbI MaKcaTbl (hopMmacel Ma3MYHbI omibuerrep
1. TaxpipsIim: TakpIpbin Tommnen COX-ni Herisri: [1-4]
«BHOTEXHOIOTUSIIIBIK OOMBIHITIA Oipre TEKCepy Koceimima: [1-5]
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eHIIpIC TEOPHSUTBIK, | TEPEHICTII TaJIKbLIAY

HETi3/1epi» NMOHIHEH Kipicne | OKBITY

2.TaKpIphI: TakpIpsII Tommen COX-mi

BroTeXHONIOTUSIIBIK OoiibIHIIA Oipre TEKCepy Herisri: [1-4]

OHIpICTe  KOJJAHBUIATHIH | TEPEHJCTII TaJKbLIAY Kocebimimna: [1-5]

OHMOJIOTHSIIBIK 00BEKTIIIED OKBITY

3.TaxpIpbin: TakpIpbIT Tomnmen COX-mi

BroTeXHONIOTUSIIBIK OoiibIHIIA Oipre tekcepy Keke | Herisri: [1-4]

OHTIPICTIH IIMKI3aTTBIK | TEPEHACTIN TaJKbLIAY ’)kazOamma Koceimimna: [1-5]

KOPBI OKBITY HKYMBIC

4. TakpIphbIM: TakpIpsII Tommen COX-mi

MuxkpoopranuzMaepai OoiibIHIIA Oipre TEKCepy Herisri: [1-4]

JaKbULIAHABIPY TepEHACTIN TaJIKbLIAY Koceimimna: [1-5]
OKBITY

5.Takpipein: CoHFbl ©HIMAI | TakbIpbII Tommen COXK-ni

aiy OoiibIHIIA Oipre tekcepy Keke | Herisri: [1-4]
TEepEHACTIN TaNKbLIAYy ’)kasz0amma Koceimina: [1-5]
OKBITY KYMBIC

COXK OpbIHAAYFA apHAJIFaH O0aKbLIay TANCHIPMACHIHBIH
TaKbIPLINITAPLI

1 TakbIpbIn:

1. BUOTEXHOJOTUANIBIK OHAIPIC 3aMaHAYW MHKPOOMOJIOTHSHBIH, OWOXMMHSHBIH,
TE€HETUKAHbBIH, NH)XEHEPJIIK SH3UMOJIOTUSIHBIH, TEHIIK WHKEHEPHSI )KOHE XUMUSIIBIK
TEXHOJIOTUSHBIH FHUIBIMH JKETICTIT1.
2. BUOTEeXHOIOTHSIIBIK OHAIPICTIH KEJICIIeT!I.

2 TakpIpbIn:

1. Mukpo6 >kacymiachlHIa 3aT aJMacy >KbULIAMIBIFBI MEH €PEeKIIeNiri, MbIcal
KENTIPiHI3 (€Kl €ce OCy yaKbIThl, EKIHIIUIIK METa0OJIUTTEPAl CUHTE3/Iey KaOlIeTl,
MeTaOOIUTTIK PEeAKIMSIIAPAbIH KBUIAAMIBIFBIH PETTEY MYMKIH/IIT1)

2.Tenmi wumxeHepusi ojicl OOWBIHINA albIHFAH MYTaHTThl KOHE THUOPHUTTI
MPOIYIEHTTEP/Il ATy TEXHOJIOTHUSACHI.

3. Op TYypii MUKPOpPTaHM3MEpP ITaMMIApblH OUOOHIPY THUIIIHE OalIaHBICTHI
KOJIJIaHy.

3 TakbIpbIn:

1. MukpoopranuaMaepiiH O1piHIII KQHE eKIHII METaO0IUTTEpI.

2. ExiHi MeTaboIUTTIH NMPOAYLIEHT-MUKPOOPTaHU3MIEPI.

3. OpranuKaHbIH, aMUHKBITITKBUTIAPABIH, JOPYMEHIEPAIH, epPMEHTTEP/IH KoHE T.0.
- MPOAYIIEHT-MUKPOOPTaHU3M/IEPI.

4. JIuMOH KBIIIKBUTBIH 06T aimy cyOcTpaTsl (Menacca, H-alIkaHIap MyHai JKoHe
T.0.).

5. Ap3zaHkos cyOcTparra ecipiireH (Mmenacca, CYT CapbiCybl, THIPOJIU3ATHI
coJiOMa THAPOJIM3aThl, H-aJKaHAap oHE T.0.) allbITKbl OMOMAcCachiH KOJIJIaHY
HET131H]1e a3bIKTHIK aKybI31ap bl OHAIPY.

4 TakbIpbIN:

1. BbuopeakTopIbiH TypJiepi.

2. IlepwOnTHIK KOHE  Y3[IKCI3

TaKbUIIAHIBIPY  (XeMmocTaT, TypOuaocTar,
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OKCHCTAT).

S TakpIpbIn:
1. CoHrbl eHIM/II O6JIIIT aly JKOHE Tazaliay oicTepl.
2. KoHIeHTpIey, SKCTpaKIus, KSOTipy.
3. JKorapsl Tazanay ogicTepi-KyKakadaTThl XpoMaTorpadus, 31eKTpodhope3iiH op
TYPJTi 9M1iCTEPI JKOHE T.0.
4, ]JlaifpIH opMasapabl JalbIHAay - TaOJaeTKa, aMmITyJia, OeJIIeKTell XKoHe T.0.

Cryaenrrepain 0iiMin 0aranay kpurepuiiaepi
[Ton OoiibiHIna Oaranay apaiblK Oakbulay OOWBIHINA YIATEPIMHIH MaKCHUMAaIIbl
kepcetkimi (60% paeiiH) >koHe KOPBITBIHABI aTTecTarusHbIH (emTuxaH) (40%
JIeiiiH) KOCHIHIBICBIMEH aHbIKTamaabl skaHe ol 100% Kypaiiabl.

I1oH 00MBIHIIA TANICBIPMAaHbI OPBIHJAY KJIHE TANICBIPY KecTeci

baxkrpia TanceipMaHBbl bakpuiay-
KbLIay L p H ¥ ChIHBUIFAH OpbiH KpLiay Tanceip
BIH TYpI MaKCaTbl JKOHE neGHETTe AV VAKLITEL IIBIH KLl Bann-
MOHI a p slay yak dbopma y yax nap
TBI
CEI
1 2 3 4 5 6
Ne 1 TC Anran ..
OPBIHIA TEOPUSIIBI Herisri:[1-4]
phIHaY reop! K Koceimimna: [1-5] 2-11i
OLITIMIH JXOHE .. 2 arra AFBIMIEBI 3
) ) Hapicrig arTa
TOKIpUOETIK o
. KOHCIIEKTICI,
JaFABICHIH OeKiTy
Anran
Ne 1 TEOPHUSIIBI .. ) 2
reop K Heri3ri: [1-4] 2-1mi
COOXK OLITIMIH KOHE h 2 amra AFBIMIEBI
. . Koceimina: [1-4] anra
OpBbIHJIAY TOXKIPUOEITIK
JIaFIBICBIH OEKITY
OxpuIFal
JI9pICTIH, 21w 2
KOHCIIEKTLI - 2 arrra arbIMIBI
5 arra
epiH
TEeKCcepy
Anran ..
TCODHSILL Herisri:1-4]
Ne 2 TC FCOPHIIBIK KochiMma; [1-4] 4-mi
ODBIHI OLITIMIH KOHE Tlopicri 2 amra arbIMJIBI arTa 3
priiIay TOXIpUOETIiK PICTIL
. KOHCIIEKTICI,
JIAFIBICHIH OEKITY
Anran
TEOPHSITBIK Herisri:1-4]
Ne 3 TC O1TIMIH KOHE Kochimia: [1-5] 5-mmi 3
. . .. 1 anrra aFBIMJIBI
OpBIHJIAY TOXIpHOEITIK HopicTiH arnra
JaFIBICHIH OEKITY, KOHCIHEKTICI,
€Cel MIbIFapy
OKpLIran
JIopicTiH. 5 2
KOHCIEKTLI - 3 amra AFbIM/IBI
5 arra
epiH
TEKCepy




Anran

TEOPHSITBIK
Ne 2COOX | Gimimin JKOHE Herisri: [1-4] 3 anta AFLIMUILL Kopsit 2
OpBIHJIAY TOXKIpUOETIK Kochimima: [1-5] a BIH/IBI
JIaFIBICBIH OEKITY,
€ceM MIbIFapy
AunraH
TEOPHSITBIK Heri3ri: [1-4]
N 4 TC OLTIMIH JKOHE Kochimina: [1-5] 2 ata APLIMIEL 7-1i 3
OpBIHJIAY TOXKIpHOEITiK HapicTin A anTa
JIaF IBICBIH OCKITY, KOHCIIEKTICI,
€ceM MIbIFapy
AunraH
TEOPHSITBIK Heri3ri: [1-4]
Aybizia OLITIMIH XoHE Koceimina: [1-5] 1 carar ADAILL 7-1ni 6,5
cypay TOKIpUOEITIK HopicTin DaIbIR anra
JaFIbICHIH OEKITY, KOHCHEKTICI,
€Cel MIbIFapy
AunraH
No 3 | TEOPHAIBIK
y OimimMin JKOHE Herisri: [1-4] 8- 2
COOXK ) ) ; 3 anra AFBIMIEBI
TOKIpHOETiK Kochbimina: [1-5] anra
OpBIHIAY .
JIAFBICHIH OCKITY,
€Cel MIbIFapy
AunraH
TEOPHSIIBIK Heri3ri: [1-4] 3
Ne 5 TC OUTIMIH JKOHE Kochbimia: [1-5] 1 arrra S 8-
OpBbIHAAY TOXKIpUOENiK HopicTiH g anTa
JIaFIBICHIH OEKITY, KOHCHEKTICI,
€Cell MIbIFapy
OkpLFaH
JIOPICTIH 9-mmi 2
KOHCIIEKTiJ - 4 anta aFBIM/IBI ArTa
epiH
TEeKCepy
Anran
TEOPHSIIBI .
Ginintn wone | Hleriori: [1-4] 3
Ne 6 TC . ) Kochbimina: [1-5] 9-mmi
TOXIpuOeTiK . 1 anra arbIM/JIbl
OpBIHIAY . HopicTix anra
JIaFIbICHIH OEKITY, o
KOHCIIEKTICI,
€CeIl IIbIFapy,
€Cel MIbIFapy
Aunran
TEOPHSITBI .
6iﬂi151)iH xcallie Herisri: [1-4] 3
Ne 7 TC . . KochiMia: [1-5] 11-mmi
TOKIPUOEITIK . 1 anta arbIMJIbl
OpbIHIAY . Jopictig arnra
JIaFIBICHIH OCKITY, iy
KOHCIIEKTICI,
ecerl MIbIFapy,
€CeIl IbIFapy
e 4 Anrai Herisri: [1-4] 11-mi
COOX TEOPUSITBIK - 3 amnTa aFBIM/IBI
.k Kocbimia: [1-5] anTa
OpBIHJAY OUTIMIH JKoHe 2




TOKIPUOEITIK
JIaFIBICHIH OEKITY,
ecell IIbIFapy,

OxpUIFaH
apicCTI )
JopICTIR 12-1mi 2
KOHCIIEKTLI - - 3 amrra arbIMIBI
) arra
epiH
TEKCepy
Anran
TEOPHSITBIK Herisri: [1-4]
N 8 TC OLTIMIH JKOHE Kochimina: [1-5] 12-mmi 3
. ) .. 1 amrTa arbIMbI
OpBIHJIAY TOXKIpUOEITIK HopicTiH arnra
JIAF IBICBIH OCKITY, KOHCHEKTICI,
€cel MIbIFapy,
Anran
TEOPHSIIBIK Heri3ri: [1-4]
Aybizia OLITIMIH JXKoHE Koceimina: [1-5] 14-un 6,5
. . . 1 carar apaJbIK
cypay TOXKIpHOETIK HopicTix arnra
JIaFIbICHIH OEKITY, KOHCHEKTICI,
€cer MIbIFapy,
Anran
TEOPHSIIBIK Herisri: [1-4]
Ne 9 TC OUTIMIH JKOHE Kochbimia: [1-5] 14-mmi 3
. ) .. 1 amrra arbIMbI
OpBIHJIAY TOXKIpHOETIK HopicTix arnra
JaFIbICHIH OEKITY, KOHCHEKTICI,
€Cell MIBIFapy,
Anran
No 5 TEOPHUSLITBIK
g OUTIMIH JKOHE Herisri: [1-4] 14-mi 2
COOXK . . ; 3 amra arbIMJIBI
TOKIpUOEITIK Kochbimina: [1-5] anra
OpBIHJIAY )
JaFIBICHIH OCKITY,
€cel MIbIFapy,
OKpbLIFan
9piCTi .
JOPICTIH 15-mri 2
KOHCIEKTII - - 2 amra AFBIMIBI
) arnra
epiH
TEeKcepy
. Her1i3ir xxone
ITon OoiibiHIIa Ceccus
.. . KOCBIMIIIA KopsITeIH 40
EmTuxan aJIFaH OuTIMIepiH ) 2 carar YaKbIThI
oneduerTepain JIbI
TeKCcepy HIa

OapibIK Ti3iM1

CasicaTsl :K9He TIPTIOI

«BHOTEXHONOTUSIIBIK OHIIPIC TEOPHSUIBIK HET13/Iepi» MOHIH OKY OapbIChIHAA
KeJIeCl epekeNiepIl CaKTay Ikl CYpanMbI3:
1. Cabakran KaaMay/bl.
2. CabakTaH ceOenTl KaJIFaH yKaraaia aHbIKTaMa Karas3blH, erep ceOerci3
KaJIFaH >KaFJaaia TYCIHIKTEME Kara3bIH oKeIy/Ii.
3. CTyIeHTTIH MIHIETIHE OTIN KaTKaH OapJbIK cabaKKa KaThICyFa.
4. KyHTi30emik KecTe OOMBbIHIIIA OKY MPOIECIHIH OapibIK OaKbLIay




YKYMBICBIHBIH TYPJICPiH TaNChIPYIbI.

5. ToxipOuenik >KOHE 3epTXaHAIbIK ca0aKTap/Abl OKBITYIIBIHBIH CabaKThl ©Tey
KecTecl OoMbIHIIIA cabaKThI OTCY/II.

6. Cabak yaKbITBIHJIa YSUIbI TEJIEPOHIBI COHIIPY/II.

7. OKy mpoliecine OeceH/ i KaTbicyFa.

8. YakpITBICBIH/IA Vi1 TallChIpMaapblH OPBIHIAY/IbI.

9. OKBITYHIBIHBIH PYKCATHIHCHI3 ayUTOPHAaH CEOCIICI3 IIBIFY/IbI.

10. YHUBEpCUTETTE TOPTINTI, CAJIMAKTHI, YKBIITHI kKOHE KAYINCI3MIK epexeNepi
YCTay/Ibl.

Herisri aniouerrepain Tizimi
1. buprokoB, B. B. OcHoBbl mpombinuieHHONW OuoTexHosoruu. - M. : Komoc:
Xumus, 2004. - 295 c.
2. buorexunonorus: YuebHoe nmocodue A By30B B 8-Mu KH.- M.: Briciias mikora,
1987.
3. [lpombiniiennass  mukpoouosioruss /  Ilog obOmed pemakumert  mpod.
H.M.Eroposa, B.JI.Camyunosa.- Mocksa: Briciias mkona: 1989.-.688 c..
4. Cmionsiee  B.II.  Tlnomko  E.A.OcHoBbl  OuotexHoioruu.  OCHOBBI
npombiniuieHHoW  OuotexHonoruu: CII6: CIIOIJITY (Caunkr-IlerepOyprekuii
roCcyIapCTBEHHBIN JiecOTeXHUYeCKU yHuBepcuTeT). — 2012. - 56 c.

Kocbimia dgeduerrepain Tisimi
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xe600ynounbix uznaenui. - M. : Komoc, 2002. - 368 c.
3. Caccon Anpbept buorexnomorus: CepiieHuss u Haaexasl.-M.:Mup, 1987.-
404 c.
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J.A.JIx. Beiiza.- JI.: Xumus, 1990.- 384 c.



