Ka3axcknii HanMOHAJILHBII YHHBEPCUTET HMEHH ajib-Dapadu
dDakyJbTeT 0HO0JOTUM U OMOTEXHOJIOTUH
Kadenpa Onorexnonornu

IIporpaMmMa UTOroBOro 3K3aMeHa Mo AUCHUIIHHE
SPF 7303 - «CoBpeMeHHbIe NP006JieMbl (POTOOHOTEXHOJIOTHH»

CrnenuaabHocTth «8D05105 - « BHOTEXHOJIOTHA»

Aamatel, 2023



[TporpaMMa UTOrOBOrO OHK3aMeHAa IUCIHHUILUIMHBI cocTaBieHa Kupbaesoit JI.K., xanmumar
OMOJIOTMYECKUX HayK, HA OCHOBaHUHU paboyero y4eOHOro riana no cnenuaibHoctu «8D05105 -
«bHOTEXHOTIOTUS»

PaCCMOTpCH U pEKOMCHOOBAH Ha 3aCCJaHNHU Ka(bel[pbl OHMOTEXHOIOTUHI

« » 2023 1., npoTokod Ne

3aB. kadempoii Kucraybaesa A.C.




1. @opma nposedenusn IK3amena
[Tnatrpopma: UC Univer. Odaaiin

®opma nposeaeHus sk3ameHa: [lucbmeHHo
Bup sk3amena - TpaiUIIMOHHBIN.

MaructpanT 3a 20 MUHYT /10 9K3aM€Ha BXOJUT B ayAUTOPHUIO, IIPEIBABISAET YAOCTOBEPEHUE
JUYHOCTH W MOJIMCHIBAET JUCT ydacTus. OH 3aHMMaeT yKa3aHHOE MECTO M CaJHUTCA Ha CBOE
MECTO.

B xoze sk3amMeHa CTyAEHT NoiydaeT OWIeT OT JeKypHOIro IpenojaBaTess U OTBEYAET Ha
BOTIPOCHI OMJIETa Ha 33JJaHHBIX JIUCTAX. 3alpeniaeTcsi IPUHOCUTD B ayIUTOPHIO MIPEIMETHI, KpOMeE
YZIOCTOBEPEHUS JINYHOCTU U PYyUKH.

Buumanue! MaructpanTt He UMeeT IpaBa OTKPBIBATh OMJIET /10 Hadyajia SK3aMeHa.

[Tocrie BBINOJIHEHUS NHMCbMEHHBIX OTBETOB Ha JK3aMEHALMOHHBIE BOMPOCHI CTYACHT
BBIXOAMT U3 ayJAUTOPHUH.

Bce otBeThl neXypHBIM NpenogaBarenb cOaeT B JEKaHAT, rie paboTa KOIUpyercs Hu
NepeJaeTcsl Ha POBEPKY B IK3aMEHAIMOHHYIO KOMHUCCHIO.

ITepen HavanoM sK3aMeHa JEKYPHBIN MPENOJaBaTelb BCTPEYACT YYaCTHUKOB DK3aMEHA U
IpeyNpekIaeT UX He UCII0Ib30BaTh JOMOJIHUTEIbHbIE UCTOUHUKY HHPopMatuu. [lepuonnyuecku
HAIlOMHMHAET O BPEMEHM 10 OKOHYAHMS DK3aMEHa.

[TepBrIii OJOK BKIIOYAECT BOIPOCHI JJIs OLICHKH KOTHUTHBHBIX KOMITETECHITUH, OIICHUBACMBIX
B 35 Oayuios.

Bropoii 6110k BKITIIOYAET BOMPOCHI ISl OLICHKH CUCTEMHBIX KOMIICTCHIIMM, OIICHUBACTCS B 35
0ajioB.

Tpetunit OIOK BKJIIOYACT BOMPOCHI JUISI OICHKH (DYHKIIMOHAIBHBIX KOMIICTCHITHIHA,
onennBaeMbiX B 30 O0aIoB.

Conep:xanue yueOHOro Kypca:

Tennenuun pa3BurTus GoTOOHOTEXHOJOTHH A PelICHHUs IKOJOrHYeCKHX MpodJeM
TenneHunu pa3BUTHS GOTOOMOTEXHOJIOTUN AJI PELIECHUS 3KOJOTrn4YeckuXx mpoodsieM. OCHOBHbBIE
NpeJCTaBUTENIM, MX cHcTeMaTuka U Ouonorus. DoToTpodHbIE MPOKAPUOTHI M IYKAPHUOTHI.
DOTOCUHTE3UPYIOIINE  MHUKPOOPTAaHM3MBI  Kak  OO0BEKThl  OuorexHomoruu. (CBoMcCTBa
(OTOCHHTE3UPYIOIUX MHUKPOOPIaHU3MOB, MO3BOJISIOIINE TNPUMEHATh HMX B MOHHUTOpPUHIE
3arpsi3HeHusl sKocucTeM. MeTabonuTbl (GOTOTPOPHBIX MUKPOOPraHu3MOB. OCHOBHBIE METO/bI
BBIJICJIEHUS] YHUCTHIX KYJIbTYp MHUKPOBOJOpOCIEH M3 00BEKTOB OKpYXarolled cpenbl. DTamsl U
OCHOBHbIE MAacIITaOHOIO KYJbTUBUPOBAHUSA (OTOTPOGHBIX OpraHu3MoB. POTOOHOPEAKTOPHI.
OCHOBHBIE METO/IbI BBIZICNICHHSI YUCTBIX KYJIbTYpP MUKPOBOIOPOCIECH U3 0OBEKTOB OKpYXKarolen
cpenbl. Ponib poToTpopHBIX OpraHu3MoOB B OMOpeMeAHaIliy OPTaHUYECKUX MOJUTIOTAHTOB.

buorexHonorus numeBblx 100aBOK M OMOJOTMYECKM AaKTHBHBIX BEIIECTB HAa OCHOBE
UaHOOAKTEPUl M  MHKPOBOAOPOCIEH. [lonyuyenne KOpMOBBIX [J100aBOK Ha OCHOBE
MaHo0akTepuil 1 MUKpoBoopociei. [IpobiemMbl pa3BUTHS TPOM3BOJICTBA KOPMOBBIX 100aBOK B
Kazaxcrane.

CoBpeMeHHbIE TE€HJACHIIUH Pa3BUTHs MPUMEHEHHs (OTOTPO(PHBIX OPTraHM3MOB B KaueCTBE
OroynodpeHus s CenbCKOro Xo3siiicTBa. MUKcAIMs MOJIEKYIISIPHOTO a30Ta [IMaHOOAKTEPUSIMHU.
MupoBble TeHACHIIUN Pa3BUTUS (POTOOHMOTEXHOJIOTHH B MIPOU3BOICTBE OJHOKJIETOYHBIX OEIIKOB.
buoTtonnuBo Ha ocHOBE (POTOTPOPHBIX MHKPOOPTaHU3MOB: HpHUMEHEHHE (OTOCHUHTE3a IS
IPOM3BOJICTBA BO3OOHOBIIIEMBIX BHJIOB TOIINBA. LlenocTHRIE  moaxon K YIPaBICHUIO
MUKPOBOJOPOCIISIMU 11 6roToruuBa. [IponsBoacTBo 6uoau3zens u 6MoBoopoa.

®oToTpoHBIE MUKPOOPTraHU3MBbl KaK OOBEKTHl B OMOMOHHUTOPUHIE BOJHBIX SKOCHCTEM.
buonHAMKAIMOHHBIE  BO3MOXHOCTH  (DOTOCHHTE3MPYIOIIMX  MHUKPOOPTaHU3MOB U HX
UCMOJIb30BaHUE  TNPH  MPOBEACHUM  DKOJOTMYECKOro  MOHUTOpHHra.  DoroTpodHbIe
MUKPOOPTraHU3MbI — MOJI€IbHbIE O0OBEKTHI ISl OLEHKM TOKCUYHOCTH Pa3IMYHBIX MOJUIIOTAHTOB.



KomMmepueckoe mncno/jib30BaHHe M NPOU3BOACTBO IEHHBIX NMPOAYKTOB HAa OCHOBeE
(poToTpoPHBIX MUKPOOPTrAHU3MOB.

Buopemenuanus 3arpsa3HEHHBIX SKOCHCTEM Ha OCHOBE (DOTOTPOPHBIX MHUKPOOPTaHU3MOB
buotectupoBanue pa3MyHbIX 3KOCUCTEM C IOMOIIBIO (POTOCUHTE3UPYIOLUX MUKPOOPTraHU3MOB.
Ilonmy4yeHue 4YyBCTBUTEIBHBIX M YCTOWYMBBIX MYTAHTHBIX IITAMMOB MHKPOBOAOPOCIEH K
JEHCTBUIO DKOTOKCUKAHTOB.

Kommepueckoe ncnoiap30BaHne MUKPOBOJOpOCiel B papmarieBTuke. @OTOOMOTEXHOIOTHS
B MeauiuHe. ®dapmaneBTHUECKUE LEHHble OHOAKTUBHBIE KOMIIOHEHTBI I[MaHOOAKTEpHH.
OcobenHoctd  (OTOTPO(MHBIX OPraHU3MOB, HCHOJIB3YEMBIX B IPOHU3BOJICTBE KOCMETHKH.
Bo3gelicTBue TOKCHMYHBIX BeIIECTB M He(PTH HAa POCT (POTOTPO(HBIX MHUKPOOPTraHM3MOB.
buonerpananus KOMIOHEHTOB HE(TSHOTO 3arpsi3HEHUS C y4acTHeM IMaHoOakTepwil. MeTobl
ONTUMH3ALMM  HPOMBIIIJIEHHOTO  IPOM3BOACTBA  ILIEHHBIX OMONPOAYKTOB Ha  OCHOBE
MHUKpOBOIopocieid. [ITMrMeHThl MUKpOBOJOPOCIIEH: CTPYKTYpa, CBOMCTBA, SIKCTPAKLIUSA/OUYUCTKA U
npuMeHeHue. [lpuMenenne reHHon WH)KEHEpUU JUIsl yJIy4IIEHUS CBONCTB OOBEKTOB
¢doroduorexnonornu. CoBpeMEHHBIE METO/AbI U BO3MOKHOCTH  TC€HHOM  WMHXCHEPHH IS
(GoTOTPO(HBIX MHMKpPOOPraHU3MOB: PE3YJIbTaThl HAYUHBIX MCCIIEJOBAaHUI MHUPOBBIX YYEHBIX.
Oco0eHHOCTH ¥ 3HaYeHUE B OMOTEXHOJIOTUN TOKCHYHBIX BUAOB (POTOTPOGHBIX MUKPOOTAHH3MOB.
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No JECKPUIITOPJIAP
«OTanyHO» «Xopomo | «YnoBinerBop | «He
Ouen » UTEITHHOY» YIIOBJICTBOPUTEIHLHOY
90-100 GasoB 70-89 50-69 6ammoB | 25-49 0-24
Kpurepuii 0aioB OasIoB 0aJIoB
1u?2 | Iemouctpup | Orenka Ouenka Ouenka Oo6napyxus | Her
TEop | OBaTh «OTJIIMYHOY «XOpOILIO» | «YAOBIETBOP | aloTcA OTBeTa
€TH | MPUOOpeTeH | BHICTABISETCS 3a | BBICTABISC | HTEIHHOY HEMPaBWIbH
YecK | Hbl€ 3HAHUA O | OTBET, KOTOPBIN | TCS 3a | BBICTABIIECTC | O€
Uil | OMOJIOTUYECK COJICPKU | OTBET, s 32 OTBET, | OCBEUICHHE
BOIl | UX T KOTOPBI | KOTOPBIi MOCTaBJICHH
poc | 0COOCHHOCTSI | UCUYEPIBIBAIOIIE | COMCPIKUT | CONCPIKUT BIX
- 35| x e PacKpbITUE | TIOJHOE, HETOJTHOE BOIPOCOB,
O0an | nuaHoOakTep | BOmpoca, HO HE | OCBEILICHHE (dakTHuecku
JOB | Uif pa3BEepHYTYIO UCYEPIBIB | MPEIJIOKEHH | € U peUeBbIe
Y IOHUMAaHHUE | QpTYMEHTAIMIO | aroIiee BIX B Owiere | ommmOKwH,
Teopuun Ka)KIOr0 BBIBOJIA | OCBEILIEHH | BOPOCOB, JOTyIIIeHHE
Y KOHIICTIIIMK | M YTBEPXKICHHS, | € BOIPOCA, | TOBEPXHOCTH | HEBEPHOTO
Kypca. MOCTPOCH COKpaIlleH | O 3aKJII0YEHU
JIOTUYIHO U | HYIO apryMeHTUpy | s
MOCINIEeI0OBATEIbH | QpTyMEHTa | €T OCHOBHBIC
0, TIOJKPEIUICH | IO TIOJIO’KCHUSL.
npuMepamMu OCHOBHBIX | OTCyTCTBYET
u3 MIOJIOKECHU | TTOCIIEZIOBATE
pa3paboTaHHBIX | H, JBHOCTD
TeM JIOITYCKAET | M3JIOKCHHUS
ayJIMTOPHBIX HapyIIeHd | MaTepuana.
3aHATHIA. € JOTHKH
CryneHt u
JEMOHCTPHUPYET | MOCIIeIOBA
CIIOCOOHOCTh K | TENIbHOCTH
aHaNIHU3y U | U3JI0KEHU
COIIOCTABJICHHUIO | 51
pa3IMYHBIX MaTepuaia
0JIX0JIOB K | . B oTBere
PEIICHHUIO JIOTTYCKal0
3asBJICHHOM B | TCS
ounere CTHJIUCTUY
npoOJeMaTUKHU. | €CKHe
Jemarorcs OIINOKH,
000CHOBaHHBIE | HETOYHOE
BBIBOJIBI. ynotpebie
HUE
TEPMHUHOB.
Homyckato
TCS
OTJICTBHBI
e
TIOTPETITHO




CTH u

PCHICHUIO 3a/1a4.

HETOYHOCT
u npu
OTBETE.
3 - | Peammzamms | [TomHoe u | Hactuuno | Marepuan Henpasune | Her
mpa | MOJYYEHHBIX | Pa3BEpPHYTHIH e u3Jaraercs HOE OTBeTa
KTH | TEOPETUYECK | OTBET Ha | BBIIIOJIHEH | ()parMEHTapH | OCBEIECHHE
YecK | Ux U | IOCTAaBJICHHBI | He 0, C | moCcTaBiIeHH
Ui | IPAaKTUYECKU | BOIPOC y4eOHOTO | HApyIIEHHEM | BIX
BOI | X 3HAHWUU MO | C MOCIEAYIOUIUM | 3aJaHusl, | JIOTHUYECKOH | BOIPOCOB,
poc, | AMCUMIUIMHE | pelIeHHeM HETOJIHBIM | TocienoBare | pedeBbie
-30 | uig pa3BUTHS | IPAKTHUECKUX , MecTaMH | JIbHOCTH, OILLINOKH,
0an | TMYHOTO 3agadu Ha 90- | apryMeHT | JAOIYIIEHBI JIOIIyILIEHHE
noB | HayuHoro u | 100%. HUPOBaHHBI | (paKTHYECKHE | HEBEPHOTO
uccnenoBare | CtyneHT il OTBET Ha | ¥ CMBICIIOBBIC | 3aKJIIOYCHHU.
JBCKOTO MOKAa3bIBACT nocrasiieH | HeToyHocTu. | He  3Haer
NOTEHIMAaa | 3HAHUE HBIN CryneHT He | OCHOBHBIX
c COBPEMEHHOI BOIIPOC  C | 3HAET TEPMHUHOB U
BO3MOKHOCT | yueOHOM H | HEIOJIHBIM | OCHOBHBIX MTOHATHH.
BIO aHANIM3a U | HAYYHOH peleHueM | TepMHHOB U | 3ajaua
peteHus JUTEPATypPHI, NPaKTUYEC | OHSATHA. pemieHa
npobiieM B | AeMOHCTpUpyeT | Kux 3amay | [Ipaktuuecka | TOIbKO Ha
obmacTu CHOCOOHOCTh K | Ha 65- | s 3amada | 5-10%.
OMOJIOTUN U | aHAIIU3Y u | 70%. peiieHa  Ha
CMEXHBIX COIIOCTABJIEHUIO 25-30%, wmer
HayK. pa3IMYHBIX BBIBOJIOB.
MIOJIX0/I0B K

OK3aMeHaIMOHHbIE OWJIEThl COCTOAT U3 3 BOMPOCOB. /[l MpaBUIBHO BBINOJHEHHBIX 3aJaHUMN
MakcumaibHO-100 6an0B, U3 HUX Ha MEPBBINA BOMPOC — 35 GaioB, Ha BTOPOU Bompoc-35 6aios,
Ha TpeTuil Borpoc - 30 Gamos.

Byks. 0003H. Yucn. 0603H. [IpouenTtHOE TpanuuuvoHHas OLEHKa
cop.oneHku (%)

A 4,0 95-100 Omimyno

A- 3,67 90-94

B+ 3,33 85-89 Xoporto

B 3,0 80-84

B- 2,67 75-79

C+ 2,33 70-74

C 2,0 65-69 VY 10BiETBOPUTETHHO

C- 1,67 60-64

D+ 1,33 55-59

D- 1,0 50-54

FX 0,5 25-49 HeynoBineTBOpUTENBHO




