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1. lesan u 3a1a4u NPOrpamMmMbl

Iean. Jlanwas mporpaMma TpeJHa3sHauyeHa Ui TIOATOTOBKM K BCTYHHTCIBHBIM
HCOBITAHUSAM B ACIHPAHTYpPy MO HAYYHOH CHENMaJbHOCTH bBHOTEXHOIOIMA H ONpEeNENeHHE
[IOArOTOBIEHHOCTH MOCTYIMAIONIETO K BBITOIHEHHIO HaydHO-HCCIIEI0BATENIbCKOH IeATEILHOCTH.

IIporpamMMa BCTYNHTENbHBIX HCIBITAHAH B aCIUPAHTYPY HOATOTOBJICHA B COOTBETCTBHA
¢ desiepaTbHBIME TOCYIAPCTBEHHBIME 00Pa30BaTeIbHBIMU CTAHAAPTAMH BBICIIETO 00pa30BaHMs
(YpOBEHB MarucTpa Wiu CHelHaIucTa).

3agaqu MporpaMmel:

- OmpeneIWTH YpOBEeHb OOIEll JIMUHOCTHOH  KYJIBTYphl, HPOQECcCHOHANBHOMH
KOMIIETEHTHOCTH M TOTOBHOCTH  Oymymiero acmupaHTa (coWckareisi)) K — HaydHO-
HCCIIeI0BATENILCKOM JIEATENFHOCTH B 00J1acTH OMOTEXHOJIOTHH;

- BBISIBUTH YypOBEHb BIAJECHWS 3HAHHAMH B 00nacTd OMOTEXHOIOTHH, BKIIHOYas
OMOHAHOTEXHOJIOTHH;

- HAarHOCTHPOBaTh YpPOBEHb CHOPMHUPOBAHHOCTH METOMONOTHYECKOH  KyIbTYPBI
acIMpaHTa;

- aKTHBM3MPOBaTh Ha MOMCK HAy4yHOH MpoOieMaTHKH i MOTCHLHAIBHOTO HAay4HOIro
HccreI0BaHus

2. Paznea 1. Obmasn yacth

Tema 1. MWcropus pa3BuThHs OHOTEXHOJOTHH ¥ OCHOBHBIE €€ ACICKTHI
BHOTEXHOJIOTHSl KaK HalpaBleHHe Hay4HO-TEXHHYECKOTO [porpecca, OmMHMparomieecs Ha
MEXIUCUHIUIAHAPHEIE 3HAHMS — OWoJorMyeckne (reHeTnka, OHOXHMHA, buodusuka,
MHKPOGHOIOTHS, BUPYCOIOrHs, (PU3HOIOTHS KISTOK PACTEHHH W XKHBOTHBIX H JIP.), XUMHIECKHE
(xEMudeckas TexHojorust, Qusnueckds (OGuodusnyeckas) XWUMHA, OPraHMYCCKAS XHN-IA,
GHOOpraHMYecKas XUMHs, KOMIbIOTEpPHas M KOMOWHATOpHas XMMHs M JIp.), TEXHHIECKHC
(TIpOIIECCH ¥ ANNApaThl, CHCTEMBI KOHTPOJIS U YIIPaBIICHHS, aBTOMaTH3MPOBAHHBIE KOMILIEKCHI,
MOJC/MPOBAHAE W ONTHMH3ALMs mporeccoB u mp.). [loHstne OGHOTEXHONOIMH  Kak
TeXHOJIOTHYECKOTO MpHEeMa TIOJIydYeH s MOIH(HIHPOBAHHLIX OMOO0OBEKTOB C LEIBIO NPUIaHU
HM HOBBIX CBOMCTB H/WIHM CIIOCOGHOCTH TIPOM3BOAHMTH HOBbIe BemecTBa. OCHOBHBIE 00MaCTH
NpPUMEHEHHs COBPEMEHHOW OMOTEXHOJIOTHH W OCHOBHbBIE €€ ACIEKThI (6uonornyeckue,
XUMHYECKHE, TEXHOJIOTHYECKHUE).

Tema 2. Brojorngyeckue acneKkThbl 0HOTEXHOJIOTHH

Ob6mas Ouomnorus, MHKPOOHOIIOTHS 1% ¢buznonorus KJIETOK.
Onpejenenne )XU3HU M CBOHCTBA JKHBOTO. YPOBHH OpraHusaiy xuBoii MaTepun. Kietka Kak
OCHOBa HACJIEACTBEHHOCTH U BocmpousseieHus. CTpoeHume spa W €ro poib B
HAC/IEJICTBEHHOCTH. ~ XWMHYECKHH COCTAaB KJIETKH (HYKJICHHOBBIE — KHCIOTHI,  OCIKH,
roJjucaxapuisl, JTHTTH L, HYKJI€ONPOTEU 1B, TJTUKOTIPOTEHIBI, JTHTTOTIPOTEU I,
MeNTHIOTIUKAHEL, TonudocdaTsl, MUHEPaIbHBIC KOMIOHEHTB! H Bojia). CTpoeHne u (QyHKIHH
KIIETKH (pa3/inuusi KJIETOK IPOKapHOT H IYKAPHOT).

Tema 3. MoJiekyasipHasi 610J10rHsl H T€HETHKA KJIETOK.

[Momsitue reHa. Ilpupoma reHetmdeckoro Matepuajia. OcCOOEHHOCTH —CTPOCHHA
reHeTHYEeCKOr0 MaTepuana Ipo- u dykapuot. Tpanckpumius JIHK, ee KOMIOHEHTHI. PHK-
nonuMepasa i npoMotop. TpaHcssiuus, ee sTanel, GyHKuus pudocom. I'eHeTHIeCKuil KOX H €ro
ceoiicTra. Perumukarmst JITHK i ee reHeTnueckuii KOHTpoIb. PekoMOuHaIMS, €e TUIIBl 1 MOJEIH.
Mexaausmbl penapaumu  JIHK. B3aumocBs3h HpOIECCOB  pEILTHKAIAH, peKoMOMHALIMK U

pemnaparuH.



MyTtauuonusni npouecce. Knaccudukanus myrtauuil. CrloHTaHHBI M WHIYLIHPOBAHHBIH
myrareHe3.  Kiaccudpukanus  MyrtareHoB.  MosekymspHBI — MeXaHH3M  MyTareHesa.
BHexpoMocoMHBIE TeHETHUYECKHE deMeHThl. [lmasmuapl, MX cTpoeHHEe M KiacCH(pHKaIus.
Mexauusm koubloranuu. bakrepuodaru, X CTPYKTypa M JKHU3HEHHBIA LMK, DJIEMEHTHI
TeHEeTUYECKOro aHanmu3a. ['eHeTHueckoe kKapTupoBaHue. PU3NYECKHil aHaIN3 CTPYKTYPBI FeHa.
PecTpukiinoHHbII aHaIW3. MeToIbl CEKBEHUPOBAHHUS.

Tema 4. BuoxumMu4deckue acneKTbl 0HOTEXHOJIOTHH

buoopranuueckas xumusg u Ouoxumus. OCHOBHble OOBEKTHI  HCCIICIOBAHHS
Onoopranudeckoii XuMuH. MeTOmBl HCClIeIOBaHHUS: XUMUYecKue, (usndeckue, ¢u3nKo-
XHMHYecKHe, Omoxumuyeckue. benku. AMHMHOKHMCIOTEL, KaK MOHOMEpPHEIE CTPYKTYpPHEBIE
€AMHHUIbl OETKOB M NENTHAOB. YpPOBHH CTpYKTyphl OenkoB. Hyknemnoseie kucnortsl. JJHK u
PHK. /lpoiinas cnupams [JHK. Kommninemenrapuocts ocHoBaHuit. MeToasl ormpeaeneHHs
HYKJICOTHJHOH IOCJIEIOBATEIbHOCTH B HYKJICMHOBBIX KHCJHOTaX. PecTpHKLHs, pecTpHUKTa3bl.
VYraesonbl. Monocaxapuabl, Ctpoenne u crepeoxuMmus. [lentossr (puboza, apabuHC 3a.
KCHIIO3a), TIeKcO3bl (INIIOKO3a, MaHHO3a, ranakrosza). MoHocaxapuabl Kak CTPYKTypHBIE
MOHOMEpPHBIE E€IMHHULBl ONUro- M mnonucaxapuioB. CTPYKTYpHBIH aHaliu3 OJUro- H
nonicaxapunoB. @PyHKuMH onuro- W moiucaxapuzaoB. Llenmronosa, kpaxmall, TJIHKOTEH.
VYrneBoaconepxkalyue CMEHIAHHBIE  OHOMONMMEPBI:  TIUKOMNPOTEHHBI,  MENTHIOTIHKAHBL
Jiumupel. Knaccudukauus nunupos. Heditpanpable aunuabi, pocdomunumbl. CTPyKTypHBIE
KOMIIOHEHTHl NHUmuaoB. JlumompoTteunsl. I[loHsATHE O CTpPOeHHH OHOJOTHYECKHX MeMOpaH.
Jlunocombl. Hu3koMomeKysipHble OUOperyasTopsl - KopepmeHTsl U BuTamunbl: HAJl, HAJID,
OMH, ®AJl, tTnamuanupodocdar, munoesas kuciaora, AT®, OHOTHH, acKOpOUHOBas KUCIIOTA,
donuesass KuclIOTa, MAHTOTEHAT KalbilUs, KobasaMHHBIL. AHTHOMOTMKM, Kak TPHPO/IHBIE
anTuMerabonuTel. lleHMUWNIIMHBL, 1e(anoCHOpUHBL, TETPALMKIMHBIL, AMHHOTITHKO3H/IBL,
POTUBOOIMYXO0JeBble aHTHOMOTHKH. [lomycuHTeTnyeckue aHTHOMOTHKH. DEpMEHTHl, UM HX
Oduoxumuyeckass ponb. Kiaccuduxanus u HOMEHKIarypa. AKTHBHbBIE IIEHTPHl (EpPMEHTOB.
CyGcrparHas cnenuuuHocTs. OCHOBHBIE IMYTH ACCHMMISIIMM CyOCTpaToB: GENKOB, KHUPOB,
YIJIEBO/IOB, AMHHOKHCIIOT, YIJI€BOJOPOJOB, CIIHPTOB, OPraHMYeCKHX KHCJIOT, MHHEpAaJIbHBIX
KOMIOHEHTOB. [mmkonu3 U Opoxenue. Ilukn Kpebca, perynsauus akTHBHOCTH (DepMEHTHBIX
cucreM B uukie. ['ekcozomoHo]ochaTHblil MyTh NpeBpalieHus] yriIeBOIOB. DHepreTHyecKas
sbdexktuBHocTs nukiaa Kpebca u riamkxonusa. Llens nepeHoca 37€KTPOHOB, OKHUCIHTEIBHOE
thochopunuposanue B IpIxarenpHOi enu. buocuntes yepes anetun-KoA. @ynkuun HAJ[H+ u
HAJI(®)H+ B peakumsx cunre3a. Ilpunnuner OuosHepretuxu. Ilytm u  MeXaHU3MEI
npeobpa3oBaHus SHEPrUM B KUBBIX cucTemax. Obpasosanue AT® U Ipyrux Makpos3prUYecKux
coenquueHuit B kietkax. Ponp AT® u tpancmMeMOpaHHOH pazHOCTH 3JIEKTPOXHMHUYECKHX
noreHiuanoB (TDIl) B Tpancdopmamuu u 3amacaHuu SHeprud B Kierke. MemOpanHas
OHMo>HepreTHKa: MOHHBIE HACOChl, NEPBHYHBIC M BTOpU4HbIe reHeparopbl TDIL. mporeccos.
AspoOHoe npixaHue. JlpixaTtenbHas 1enb. OCHOBHBIE BMJIbI AKLENTOPOB JIEKTPOHOB. THIIBI
Opoxxenust. Cucremsl cyberpatHoro ¢pochopunupoBaHus.

buocuHTeTHUECKHME Tpollecchl B KieTke. buocuHTe3 OuomonumepoB: OenKos,
HYKJICMHOBBIX KHUCJIOT W ToJjucaxapujoB. OCHOBHBIE 3Tallbl IPOLECCOB, WX OpPraHM3alH B
KJIETKaxX 3y- ¥ IpoKapuoT. buocunTes munuaos, ouoreHes 6uomeMm6pan. buocunres caxapos, L-
AMUHOKHCJIOT, HYKJICOTHJOB, BHTaMHHOB (kodepmenToB). Bropuunple MeTabOIHTHI.
Asoruxcanusa. Dorocuntes. OCHOBHBIE  TUIBI  IIPOLECCOB, JOHOPHI  3JIEKTPOHOB.
becxnopoduibhblit hotocuntes. TpaHcmopT cyOCTpaToB M NPOayKTOB. MeXaHu3Mbl KIETOUHON



npoHuiaemocty: puszndeckas aubdysus, «obnerdennasy Juddy3us, NepBUIHbIH U BTOPHYHBIH
aKTUBHBIN TPaHCIIOPT.

Tema 5. TexHonornyeckne acneKTbl OHOTEXHOJIOTHH

Metonsl Guorexnosoruud. OCHOBHBIE OHOOOBEKTEI OMOTEXHOJIOTHH: TPOMBINUICHESIC
MUKPOOPTraHM3MBI, KJIETKU M TKAHH PACTEHMH, JKMBOTHBIX H YeOBeKa, OHOKATalu3aTophl, B TOM
YpClie PeKOHCTPYHPOBAHHbIE [POIYLIEHTH! OHONOrHYECKH aKTHBHBIX BEIIECTB (CENeKIHs, METON
pexombunanTHeiX JIHK, rubpugomuas texuonorus). Celpse 11 O6mocuHTe3a U OLIEHKA €ro
OHOIOTHYECKOI IEHHOCTH.

OCHOBHBIE MCTOUHHKH yriepojaa, asora, docdopa, muxposnementos. Mccnenosanue
HOBBIX HCTOYHMKOB CHIPbsI (BKIII0YAsi BOIPOCHI €0 IIPeIBAPUTENbHOMH 00paboTku), paspaboTka
HOBBIX IUTATEIbHBIX CPEJl, B TOM YHCIIE BKIIOYAROINMX OMOCTHMYISATOPBHI U JAPYTHE 3IE€MEHTBI
yIOpaBieHHs ¥ ONTHMH3alMHU NpolieccoB OHOCHHTe3a. MeTonbl ONTHMH3AIMA IHTATCTBHBIX
cpen.  TuHOBBle  TEXHONOTUYECKHE  MPHEMBI M OCOOCHHOCTH  KYJBTUBUPOBAHHS
MHKpPOOPraHH3MOB, KICTOK M TKaHEH pacTeHHH, JKHBOTHBIX H YEJIOBEKa. HenpepriBHEIE
mporecchl  KyJbTHBHpOBaHWs.  Teopus — Xemocrara. — ABTOCENCKIHs B XeMOCTare.
ITonyuenpepsiBusle  (fedbatchculture) u  mepuogMYECKHE MPOLECCHl  KYIbTHBHPOBAHMS.
KHHeTHUeCKOe OIMMCAHHe MEPHOIMYECKOro KyJIbTHBHPOBAHMA. YJENBHBIE CKOPOCTH pOCTa
GuoMacchl, GHOCHHTE3a IPOIyKTa H IoTpebienus cybcrparos. MacmrabupoBaHus TPOIIECCOB
depmentaruu. CoBpeMEHHBIE IOAXOABI K CO3JIAHHIO pecypco- H sHeprocOeperaroImx
OHOTEXHOJIOTHH.

Pexomenayemasi IaTepaTypa K pasjaeiy 1
Ocnosgnas 1umepamypa:

1. BHOTEXHONOrHs : Y4eOHHUK H HPAKTUKYM Ul By30B / MOX pemakumer H. B. 3arockuoi,
JI. B. Hasapenko. — 3-e u3a., mcmp. H jom. — Mocksa : M3natenscTo Opaiit, 2022. —
381 ¢c. — (Boicuee obpasosanne). — ISBN 978-5-534-13546-6. — TekcT : 2/1€KTPOHHBIH /
O6pasosatenbas miarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/497604.

2. BHOTEXHONIOTHS pacTeHmit: y4eOHMK M Ipaktnkym s Bysos/ JI. B. Hasapenko,
[0. U. lonrux, H. B. 3arockuna, I'. H. Panayrusa. — 2-e u3x., ucmp.  10m. — Mockaa :
WsnatensctBo [Opaiit, 2022. — 161 ¢. — (Beicuiee obpasoBaHue). — ISBN 978-5-534-05619-
8. — Tekcr : onextponssii // OGpasosatenbhas miardopma [Opaiit [caiiT]. — URL:
https://urait.ru/bcode/491541.

3. Yeunna, O. H. O6uas 6uotexnosorus: yuednoe mocodue ams Bysos / O. H. Hednna. —
3-e u3a., nepepad. u jgon. — Mocksa : M3marenbcrso IOpaiit, 2022. — 266 ¢. — (Bpiciee
obpazopanme). — ISBN 978-5-534-13660-9. — TekcT : 37eKTPOHHBIH /I Obpa3oBaresibHasg
wiatpopma FOpair [caiit]. — URL: https://urait.ru/bcode/494460.

4. OcHoBBI 6uoTEXHOMOrHK: yuebHoe mocodue / H. E. IaBnoscxas, M. B. [opekosa, 1. H.
Tarapuna, A. IO. aspunoBa. — Open: Openl’AY, 2013. — 215 ¢.— TekcT: >71€KTpOHHBIH//
Jlaub: 3neKTpoHHO-0ubmoTeyHas cuctema. — URL: https://e.lanbook.con/book/71482

5. Kounues, A.C. Monekymsipaas Omosorus: yueOuuk amst By3os/ A. C.Konuues,
. A. CeBactoanosa, 1. JI. [IsetkoB. — 5-e u3n. — Mocksa: M3aarense1so IOpaiit, 2021. —
422 ¢. — (Bsicmee obpasopanue). — ISBN 978-5-534-13468-1. — Tekcr: ynekTporHsI // DBC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/459165

6. OCHOBBI IIPOMBILLIEHHOH GuoTexHosorun: ydeGnoe mocodme / K. b. Busimes, b. K.
Busmes, JK. C. Kupxumbaesa, A. XK. Max6y3. — Anmatet : Hyp-Tlpunt, 2015. — 164 c.-—




ISBN 978-601-241-184-4, — TekcT : 371eKTpOHHBIN // DnexTpoHHOo-0ubanoTeunas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/67117.html

7. Kysnenos, B.B. ®wusuonorus pacrenuit B 2 1. Tom 2: y4eOHHK I BY30B/
B. B. Kysuenos, I'. A. lmutpueBa. — 4-e u3zn., nepepad. u jgon. — Mocksa : HM3narenscTBo
FOpaiit, 2021. — 459 c. — (Bricmee obpaszosanue). — ISBN 978-5-534-01713-7. — Texer :
snexrponnsii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/470270.

ﬂOHOﬂHun‘;’&’?bHCI}I Jumepamypa.

8. Buoopranuveckas xumus: yueOnmoe mnocobue ams BysoB/ H. H. Mouyneckas,
H. E. MakcumoBa, B. B. EmenesiHoB ; nmoa HaydHoi penmakuueit B. H. YUapymuna. — 2-e u3z.,
uctp. u gon. — Mocksa : U3narenserBo HOpaiit, 2020. — 108 ¢. — (Bricmiee obpasosanue). —
ISBN 978-5-534-08085-8. — Tekct : smextponssni // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/453367

9. Mpomkuna E. H. MonekynsipHast OHMOJIOTHUsL: CTPECcC-PeaKiiuy KIETKH : yyeOHoe nmocobue
mas By3oB / E. H. Tlpomkuna, Y. H. OpaneBa, A. A. Mockanes. — Mocksa : M3narensctBo
IOpaiit, 2020. — 101 c. — (Bsicmree obpaszosanue). — ISBN 978-5-534-08502-0. — Texer :
snextponnstii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/454873

10. Yeuyuna O.H. OGmas Guorexuomorusi: ydeOHoe mnocobue s Bysos/ O. H.
Yeyuna.— 2-e u3l., nepepab. m mom.— Mocksa: M3parenscto IOpaiit, 2020.— 231 ¢.—
(Beiciee obpazosanue). — [SBN 978-5-534-08291-3. — Texkcrt : snexrponnsiii // bC HO0paiit
[caitT]. — URL: https://urait.ru/bcode/455764

11. Illtepumc M. B. Buosorndeckas 3ammura pacTenuii: ydebuux / M. B.
IlItepummc, M. B. Anzapeesa, O. I'. TomunoBa. — 3-e u3z., crep. — Cankr-lletepOypr: Jlans,
2019. — 332 ¢. — ISBN 978-5-8114-4123-5.— TeKcT: 3IeKTPOHHBIH// JIaHb : 21eKTpOHHO-
6ubnurorednas cucrema. — URL: https://e.lanbook.com/book/115528

12; Emues, B. T. Mukpo6uonorus : yuebnuk ans BysoB / B. T. Emues, E. H.
MumyctiH. — 8-e u3n., ucnp. u gon. — Mocksa : M3parensctso IOpaiit, 2020. — 428 ¢. —
(Beiciee o6paszosanue). — ISBN 978-5-534-06081-2. — Texker : anextponssi / DBC IOpait
[caiiT]. — URL: https://urait.ru/bcode/449960

13, Slkynos, T. P. Monekynspras 6uorexuoiorus: yyeouuk / T. P. Sxynos, T. X.
®auzos. — Cankr-IlerepOypr: Jlanp, 2019. — 160 c¢. — ISBN 978-5-8114-3719-1.— Tekcr:
3NEKTPOHHBIH// Jlans: 3MEKTPOHHO-0UOIHOTEeYHAs cUCTEMA. — URL:
https://e.lanbook.com/book/123684

14. Epmos, 10. A. Buoxumus : y4eOHHK ¥ mpaktukym it Bysos/ 1O. A. Epmios,
H. Y. 3aiinesa ; nox penakumeit C. U. [llykuna. — 2-e wu3g., uenp. U gon. — Mocksa :

Usnarensctso FOpaiir, 2021. — 323 ¢. — (Bseicuiee o6pasosanne). — ISBN 978-5-534-07505-
2. — Texkcr : anexrpounsii / DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/469840

3. Pasmea 2. CnenuajibHAsI 4acTh

Tema 1. Obaactn HpHMEHEHH S COBpeMeHHOI1 OMOTEeXHOIOTHH.
M enoMeH0JOTHYECKOe ONMHCAHHE TeXHOJIOTHH,

1.1. buorexnosorun Jif ¢ CeIbLCKOX035iCTBEHHOT O MPOH3BOACTEA
(cenbekoxo3siiicTBeHHASE OMOTEXHOJIOTH).

KoHcTpyHpoBaHHe reHHO- HHKEHEPHO- MOAU(UIMPOBAHHBIX (TPAHCTEHHBIX) PACTEHHIA.
TexXHOJIOrUH IeHHOH MHXKeHepuu pacteHuit. Co3maHue pacTeHUil, YCTOHUMBBLIX K OOJIE3HAM U



BpeauTensM. [ToBbieHHe NMPOAYKTHBHOCTH pacTeHud. Co3qaHHe pacTeHHH ¢ yIydlICHHBIMU
HTATENbHEIME cBOMicTBaMH. [Ipobiembl U IepCrIeKTUBEL

KauectBo, 0Oe3omacHOCTs H cepTHUKAIMS TE€HHO-MOAH(PHIMPOBAHHOIO CBIPbS M
NHUILEBLIX MPOJAYKTOB Ha WX OcHOBe. llpuMmeHeHne IreHHON MHIKEHEPDHH B JKHBOTHOBOJCTBE
(TpaHCreHHBIE KHBOTHBIE KaK «0MOpeakTophl» OMOTOTMYECKU aKTHBHBIX BEIIECTB).

1.2, buorexHoaorun s KOpPMOBOIi 0a3bI KHBOTHOBO/ICTBA.
[Tpou3BOACTBO KOPMOBOro Oeika- Oeflka OJHOKJIETOUHBIX MHKPOOPraHu3MoB. [IpoMbIuieHHbIe
mTaMMbI-TipoayieHTbl. ChipbeBas 0a3a. bHomacca NpOMBIIIEHHBIX MHKPOOPTraHH3MOB Kak
CBIpBE IS MOJIydeHHs IIMPOKOH raMMBI MPOAYKTOB Pa3IM4YHOTO HasHadeHus. Mcmonbp3opanue
TEXHOJIOTHH YTHIM3AIMHA Pa3IHYHBIX OTXO0JI0B (II€JUIF0I030COAepKalINe MaTepHallbl, MOJIOYHASL
CBIBOPOTKA, OTXOXBI MHUINEBBIX IMPOU3BOACTB). MHKpOOMOIOrHYECKOE  MPOM3BOJC BO
(epMeHTHBIX  IpemapaToB sl  KOPMONpPOW3BOJACTBA.  IIpoM3BOACTBO  BakiuMu  UIA
KHBOTHOBOJICTBA. | [pON3BOACTBO NPOOHOTUKOB /15 JKUBOTHOBOJICTBA.

1.3. Ilpon3BoacTBO MHKPOOHBIX NMPENapaTos sl pacTeHHeBoACTBA. buoTexHonorun
DakTepHalbHBIX U TPHOHBIX CPEICTB 3alUTHL PACTEHUH OT BPEAHBIX HACEKOMBIX (MHCEKTHIIHIIBL,
(dyuranuasr). BHOTEXHOTOTHH aHTHOMOTHKOB MPOTUB KOPHEBOH TI'HUIIM M MYYHHCTOH DPOCHL
buotexnonorun OakTepHanbHBIX yaoOpeHuil. [[pou3BOACTBO CTHMYIATOPOB POCTA pPaCTEHHH
rOpMOHAIBHOM MpHpoAsL. JlocTikeHHss OMOTEXHOJOTHH B 001AcTH CO3/aHusi CBOOOAHOTO OT
BpeHOH MUKPO(MIOPHI IIOCAI0YHOr0 MaTepuana (paccaipl).

1.4. BHOTEXHOJIOrHH I NHIEBOIl H J1erKoil NPOMBIIIJIEHHOCTH.

MukpoOGHOJIOTHYeCKOoe  MPOU3BOJACTBO  HHIMBUIAYAIbHBIX  OPraHMYeCKHUX  KHUCIOT
(nuMOHHas, s0JI0YHAs, aclaparnHoBas KHCIOTHI). MHKpOOHOIOTHYECKOE MPOU3BOACTBO
bepMeHTHBIX mpenapatoB. Mcmone3oBanue (GepMEeHTOB MHKPOOHOTO TNPOUCXOKACHHSA IS
MAIIEBOM MPOMBIIIJICHHOCTH: IIPOW3BOACTBO MHIIEBOr0 3TaHOJa, BHHOMATCPHANIOB, ITHBA,
xyeborexkapeKux JPOFKIKEN; [IPOU3BOJICTBO (epMEeHTHBIX Ipernaparos
(peHHHHONOJO0HBIENIPOTENHA3EI, [JIIOKOU30Mepaskbl, Oera-ranakTo3uaassbl, Oera-
¢pykrodypaHo3uaasel);  HPOM3BOACTBO  MpeEnapaToB, OCHOBaHHOE Ha  mepepaboTke
OHOIOrHYEeCKOro ChIPbS, B TOM 4HCIE W OHOMAacc NPOMBIIUICHHBIX MHKPOOPraHH3MOB
(mpemapathl 6GHOJIOrHYECKH aKTUBHBIX 100aBOK, COJAEpKAIUX CMECH aMUHOKHC/IOT, MENTHAOB,
BHTAMHHOB M MHKPOAJIEMEHTOB; THILEBKYCOBbIE JOOABKH; KOHIEHTPATBl M H30JIAThI OEIKOBBIX
BEIECTB); IIPOM3BOJACTBO MOJCIACTHTENEH- 3aMeHHTeNell caxapa (TJIOK030-(pYKTO3HbIE
CHPOIIBL, acriapTam); MPOU3BOCTBO KOHCEPBAHTOB (HU3HHA).

Ucnons3oBanne (GepMEHTOB Ui TEKCTHIIBHBIX, KOXKEBEHHBIX TEXHOJOTHH, MpU
MPOU3BOJICTBE CTHPAIHHBIX IOPOLIKOB.

1.5. Meaununckana  OuorexHosorusi  (dDmoTexHoorHs I MeAMIHHBI).
Hcnonp30BaHuE METOI0B HMMOOHIH3ANH OHO00BEKTOB B MEJAUIIUHCKUX OMOTEXHOIOIUSIX U B
IMarHocTuke 3aboneBaHuit. TUnel BakIUH ¥ UX KOHCTpyupoBanue. KyjbTypajibHble ¥ T'€HHO-
HEJKEHepHble BakKUWHBL [IpemapaTel Ha OCHOBE JKMBLIX KYJIBTYp MHKPOOPraHH3! ‘OB
(nopMogopsl u npoOHOTHKH). JlMarHocTHYeCKWe CpeacTBa Invitro Ul KIMHHYICCKHX
fccnenoBanuit. IIpou3BOACTBO TPOOHOTHKOB. IIpom3BOACTBO (DEPMEHTOB MEIHLHHCKOTO
Ha3zHAYCHHS. [Tpon3BoacTBO UMMYHOMOTYJIITOPOB, AMMYHOCTHMYJISITOPOB H
HMMYHOIENPECCAHTOB. MHUKPOOHOIOrHYeCKOe IPOH3BOJCTBO aHTHOMOTHKOB  PasIHYHBIX
KJIacCOB  JUId MEAMIUHBL  I[lolNyCHHTeTHHYecKHe aHTUOMOTHKH. Mukpobuonorundyeckoe
[IPOM3BOJICTBO BHUTAMHHOB JUISI 31paBOOXpaHEeHMS. TeXHOJIOruM Ky/JIbTUBHPOBAHHMS INnvitro
KJIETOK M TKaHe# pacTeHuil Ui MOJNy4YeHHS (DHTOIpENnapaTtoB H Jie4eOHO-MPOQPUIAKTUYECKHX
n06aBokK.



1.6. DBuorexHosOrMH  MOJYYEHHS  JHEProHOCHTeJell  Nas  JYHEPreTH-H.
MukpoOHoIoTHYeCKOe IPOU3BOACTBO  BO30OHOBJIAEMBIX HCTOYHHUKOB OSHEPrHH: HH3LINX
CIIUPTOB, alleTOHA, MeTaHa, OMOKOHBEPCHEH OPraHMYEeCKUX OTXOIOB H PACTHUTEIBHOTO CHIPBS.
Muxkpobuonornyeckoe Mpou3BOACTBO BOAOPOIA.

1.7. Buorexnojoruu maasi HedTe- uW TopHogoObIBammell H oboraTHTEIbHOH
HPOMBIILIEHHOCTH.

[eoMUKpOOHOIOTHS U 3KOIOrHs HedTe- U yrineao0bru. bakrepraibHOe BhIIETaYdBaHUE
XUMHUYECKHX 3JIEMEHTOB M3 Py, KOHLEHTPATOB U TOPHBIX TOPOJ, oboratieHue pya, ouocopouus
METAIIJIOB M3 pPacTBOpOB. YjaaneHue cepbl U3 Hedtu u yrng. IloBeimenue HedTeoTIAYH.
Vianenue MeTaHa U3 YrojbHBIX IIactoB. [logaBneHune OHMOKOPPO3MH HE(PTEIPOBOIOB.
[TpousBoacTBo OHO- ¥ (OTOpa3TaracéMbIX KOHCTPYKLMOHHBIX IUIACTMACC JJIs TPOMBIILICHHOM
SHEPTeTHKU.

1.8. buoTexHoIoruYecKne MeToAbl 3aUIHTHLI OKPYKaloUieil cpelbl (IKoJorHYecKas
OuoTexHoIOTHS).

AHTpoIOreHHsie (HaKTOpbl XUMUYECKOT0 U OMOIOTHYECKOTO 3arpsA3HeHUs OKpyKaroreit
cpenpl. Oprannyeckue KCeHOOMOTHKH, COeIHHEHHA a30Ta, cephl, pochopa, TaKeIble METATIBI 1
panOHYK/IHABL. Buonorudeckne MeTO/b! JUls PEIIEHHS 3a1a4 OXPaHbl OKpYIKAIOIIEH Cpensbl.
OcHOBHBIE OHOXHMHYECKHE TIYTH MHKPOOHOIOrHYeCKOH TpaHc(hOpMaluHu 3arpA3HAIOUINX
BelecTs. MHKpoOpraHusMbl — OHOAECTPYKTOphL. bBHONOrnYeckas OYMCTKA CTOYHBIX BOJL.
[TpuHIUITHATEHBIE CXEMbl OYHCTHBIX cOOpykeHHiH. OCHOBHbIE IPUHIMUIBI PaOOThI, METOIBI H
coopyKeHHUs aspoOHOi M aHadpOOHON OHOTOrHYecKOil OYMCTKH CTOYHBIX BOJ M mepepaboTKu
MPOMBIIUIEHHBIX OTX0J0B. bHopemenmanus u OHONOrMYECKas OYMCTKA INPUPOIHBIX Cpes.
Co3zanue TeXHOJIOTHH Ul BOCCTAHOBIIEHHS OKpY’Karolled cpelbl ¢ MCIOJb30BAHUEM TI'€HHO-
HHKEHEPHO-MOJU(UIMPOBAHHBIX ~ MHKpOOpraHu3MoB. PaspaboTka  OHOTEXHOIOTHYECKHX
CrOocObOB  YHMUTOKEHHS XHMMHUYECKOro OpyXus. buomorndeckas repepabOTKa TBEPIBIX
OTXOHOB. bBHOAECTPYKUHMS TIPUPOAHBIX M CHHTETHYECKHX IIOJMMEPHBIX MaTepuaios.
KommocTtupoBanue. BepMukyibTypa. bruonornueckas Koppo3us H OHOLUIBL.

MonuTopuHr okpyxkaroiieit cpenbl. Metonsl GHOTecTUpOBaHHMS M OHOMHIMKAIUY B
MOHHTOPHHTE.

Tema 2. Hayunble 0CHOBBI HHKeHePHOT0 0(hopm/ieHHst OHOTEXHOJIOT Hid.

CrepuiH3alMs TEXHOJOTHYECKHX MOTOKOB H  oOopynosanmus. Kiaccupuxanus
[IPOU3BOICTB OMOCHHTE3a 110 OTHOIIEHHIO K KOHTaMUHALUU. BO3MOKHEIE ITyTH IPOHUKHOBEHHS
nmocToponHell Mukpodiopsl B OuHopeakTop. AcenTHdeckoe KyJbTHBHpoBaHHe. (CrnocoObl
CTEPHIIM3AIMA KUJKOCTeH, TBEpABIX CyOCTpaToB H BO3AyXa. lepMuuecKas CTEPHIH3ALHSA.
Kpurepuu cTepuH3aliy, UX pacyeT AIs H30TEPMHYECKOro, HEMPEPHIBHOTO M HECTAIIMOHAPHBIX
ycloBHii. AnmnaparypHoe odopmieHue craauii. JlekoHTaMHHaNMA BO3AyXa H 000pYyIOBaHHS B
[POH3BOJACTBEHHBIX OMELICHUAX. BHOpeakToOphl NEPUOIHYECKHE H HENPEPBIBHO JICHCTBYIOIINE,
MOJHOTO CMEIIEHHSI, MOJTHOrO BEITECHEHUS M TPOMEKYTOYHOIO THIIA.

BuopeakTopsl Ui  OCYLIECTBJIEHHS  ACENTUYECKHX, YCIIOBHO-aCENTHYECKUX U
HeacenTHueckux onepanuii. Knaccupukanus OHOpeakTopoB Mo crocody BBOJA JHEPIruu:
anmapathl ¢ MEXaHHYECKHM MepeMelInBaHHeM, 0apOOTaKHbIN, SpIH(THHINA.

Tema 3. Onucanue 0CHOBHOT0 000py10BaHHs Ul BBIACICHUA, KOHLIEHTPHPOBAHNA U
OYMCTKHM TPOAYKTOB GHOCHHTE3a C IIENBIO IIOJyYEHHMs] TOTOBBIX TOBAPHBIX (DOPM Mperaparos.
OGopyoBanue IJis pasieeHnss MHKPOOHBIX CyCTIeH3 L, XuAKOH U TBepAoH (pa3bl (LeHTpUDYTH
OCaUTENHLHOrO U (QHIBTPYIOIIETO TUIIA C TIEPUOANYECKON H ¢ HENPEPBIBHOM BBITPY3KOil ocalKa;
cynepieHTpudyry; cemaparops! Uit (GUILTPOBAaHHA H OTKHMa ocajkoB). OGopynoBaHue JULL



KOHIIEHTPHPOBAHHs  KyJIbTypalJbHBIX OKHJIKOCTEH M HATHBHBIX pacTBOpPOB BaKyyMm -
BBITApUBaHMEM (ammapartsl C BOCXOAslleldl W Majaiolleil IICHKOH; POTOPHO-TIJICHOYHBIC
pcnaputens). OGopynoBanue JUis TPOBEJEHHsS TPOLECCOB OCAKICHHUS (BIHSIHNE HAYaTbHOH
KOHIIEHTPALMH OCAKIAEMOro BELIeCTBA, TEMIIEPaTypsl HAa CKOPOCTh O0Opa3’OBaHHS OCAIKa).
OGopyoBanue is [POBEIEHNs TIPOIECCOB SKCTPAKIMK M3 TBEPAOH (asbl U OpraHHIeCKAM
pacTBopuTeNneM (BIMSHHE COOTHOILICHHs (a3, BpeMeHH KOHTakTa (a3 Ha >(pQpeKTHBHOCTH
nponecca). OGopynoBanue i OGapoMeMOpaHHOTO pasfeneHus M OYMCTKH IPOJYKTOB
GuocuHTe3a W BO3AyXa (MHKpoQWIbTparms, y1bpTpadHIBTpanus: OOpaTHBIH  OCMOC;
CeNIeKTUBHOCT  0apoMeMOpaHHBIX  IIPOIECCOB;  KOHIEHTpalMs  Treieo0pa3oBaHus).
OGopynoBanue s XpOMATOrpaiyecKoro KOHIEHTPUPOBAHHA M pa3feleHHs] KOMIOHEHTOB
HATHBHOTO pacTBOpa (MOHHEIN 0OMeH H reibQUIbTpanys; OYMCTKA IPOAYKTOB OMOCHHTE3a Ha
ruapodobueX copbentax). OGopynoBanue Ui CYWKA OHOTEXHOJOTHYECKOH HPOXYKIHHM
(CyIIMIKH  pacHbLIMTE/bHBIE, BAIBIOBO- JIEHTOUHblE, OapabaHHBIE, KHIAIIEro  CJIOA,
MHEBMAaTHYECKHE, CyOIMMAlHOHHbIE, BAKYYMHBIE H BAKYYMHBIE ¢ O0POCOM IaBICHH).

Tema 4. IIpUHIKIBI PeryTHPOBAHHS, KOHTPOJISA H aBTOMATHYECKOr0 YNpaBJeHHs
npoueccaMu OHOCHHTE3A.

CosmaHue M OSKCIUTyaTalds MpHOOpOB, CHCTEM H3MepeHHs (HU3HKO- XMMHYECKHX,
¢u3HoNornuecKux u OHOPU3MYSCKHX HApPaMETPOB, KOMIIBIOTEPH3UPOBAHHBIX TEXHOIOTHICCKHUX
KOMILIIEKCOB.

Pexkomenyemas JuTepaTypa K pasaery 2
Ocrosgnas 1umepamypa:

1. Antunoea, JI. B. BuorexHosnorus nuum: (pusMueckHe MeTO/bl: y4eOHoe nocobue ans BY30B /
J1. B. Autunosa, C. C. Antunos, C. A. Tutos. — Mockea : M3narensctso HOpair, 2022. — 210c.—
(Boicuice obpasoanue). — ISBN 978-5-534-13162-8. — Tekct : snektponnsiit // OGpasosaresibHad
naardopma FOpaiir [caitt]. — URL: https://urait.ru/bcode/496227.

2. Autunora, JI. B. OcHoBel 6HOTEXHONIOrHH NepepaboTKM CelbCKOXO3AHCTBEHHOM MPOMYKIHH:
yueGHoe nocobue nns Bysoe/ JI B. Awrunosa, O.Il. JIBopsHuHOBa ; MOA Hay4qHOH penaxuueit
JL. B. AuTunoBoil. — 2-e u3z., nepepab. u gon. — Mocksa : M3narensctso FOpaiit, 2022. — 204 c. —
(Bbiciuee obpazosanue). — ISBN 978-5-534-12435-4. — TeKeT @ 971€KTPOHHBIH /I OGpazoBarenbHas
mnatopma FOpaiir [caift]. — URL: https://urait.ru/bcode/493603.

3. BUOTEXHOJIOrHS pacTeHuil: yueGHUK M npakThkyM ans Bysos/ JL.B. Hasapenxo, FO. M. Jlonrux,
H.B. 3arockuna, I'. H. Panayruna.— 2-e u3a., ucnp. u gon— Mocksa: M3natensetso HOpaiir, 202¢ —
161 c. — (Bbicuiee obpasoanue). — ISBN 978-5-534-05619-8. — Teker: anextporHbiil /OBC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/452656

4. BuotexHonmorus. B 2 u.. yyeGHMK M NpaKTHKYM is By3os/ mox obmieit penakuuedt H.B.
3arockunoii, J1.B. Hasaperko.— 2-e u3a1., uenp. u aon.— Mocksa: Usnarensetso FOpaiit, 2020.— 219
c— (Boicmee obpasosanme).— ISBN 978-5-534-07409-3. — Tekct: anexrponnbiii // 3bC FOpaiir
[caiir]. — URL: https://urait.ru/bcode/452776

5. OcHoBbl GuoTexHonoruu: yuebnoe nocobue / H. E. IlaBnoeckas, WM. B. I'oppkosa, W. H.
Farapuna, A. 10. TaspuioBa. — Open: Openl’'AY, 2013. — 215 ¢.— TekeT: 5ekTpoHHbIi// JlaHb:
snekTponHo-6ubanoTeuras cicrema. — URL: https:/e.lanbook.com/book/71482

6. OCHOBbI MPOMBILLIEHHOH OHOTeXHONOTHH: yuyeOHOoe nocobue / K. Bb. Buswes, b. K. busiuies, 2K.
C. KupkumbGaena, A. XK. Mak6y3. — Anmatei : Hyp-Tlpunt, 2015. — 164 ¢. — ISBN 978-601-241-184-
4. — TekeT : 2eKTpoHHbIN // DnektponHo-GuGnuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/67117.html

7. Ipowkuna, E. H. MonekynsapHas GHONOIHA: CTPecc-peakuun KIETKH : yueOHoe nocobue s
gysoB/ E.H.Tlpowkuna, W.H.Opanesa, A.A.Mockanes.— Mocksa: M3natenncrso OpanT,




2020. — 101 c. — (Beicuiee obpazosanue). — [SBN 978-5-534-08502-0. — Tekcr : a/1eKTpoHHbII //
9BC IOpaiir [caiit]. — URL: https://urait.ru/bcode/454873

8. OGopynoBaHue OHOTEXHOJOTMYECKWX — TMPOM3BOACTB:  y4yeOHOe mocobue Uit BYy3OB/
WU. A. Esnokumos [u ap.]: noa pemakumeit M. A. EBnoknmoBa. — Mocksa : Msparenscteo FOpoir,
2021. — 206 ¢.— (Beicuiee o6pazosanue). — ISBN 978-5-534-12433-0. — TekcT : 21€KTPOHHbIH //
OBC [Opaiir [caiit]. — URL: https://urait.ru/bcode/476092

9. Tlpoleccel U anmaparsl GHOTEXHOJIOrHU: (GepMeHTalMOHHbIE anmapatsl @ yueGHoe rnocobue s
By30B / A. 10. Bunapos [u ap.] ; noa penaxiweii B. A. bsikosa. — 2-e u3al., nepepad. u gon. — Mocksa :
UsnarensctBo FOpaiit, 2021. — 274 ¢. — (Beicuiee obpasosanue). — ISBN 978-5-534-10765-4. —
Texker : anexrponnsiii // DBC WOpaiir [caiit]. — URL: https://urait.ru/bcode/473288

10.Muriomes, M. M. HHrerpupoBaHHbIe CHCTEMBI 3alWTBl pacTeHUH: (EepOMOHBI HACEKOMBIX !
yueGHoe nocobue mis By3os / M. M. Murtowes. — Mocksa : M3natensctso FOpaiir, 2021. — 119 ¢. —
(Beicee o6paszosanue). — [SBN 978-5-534-10443-1. — Teker : anexrponnsiii // ObC FOpaiit [caiit].
— URL: https://urait.ru/bcode/474066

Honoanumensnasn 1umepaniypa.
11.Ipowkuna E. H. MonekyaspHas GHONOrus: cTpecc-peaklu KIETKH : yueOHOoe mocobue s
By30B / E. H. ITpomkuna, M. H. IOpanepa, A. A. Mockanes. — Mockea : M3narensctso FOpaiir, 2020.
— 101 ¢. — (Boicmee obpasoBanue). — ISBN 978-5-534-08502-0. — TekcT : 2/1eKTPOHHBIH // 5pC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/454873

12.Yeuynna, O. H. O6mas GuorexHosnorus: ydebHoe nocodue ais By3os/ O. H. Yeunna. — 3-e
u3., nepepa6. u gon. — Mockea : M3natensctso FOpaiit, 2021. — 266 ¢. — (Beiciiee o6pasoBanne). —
ISBN 978-5-534-13660-9. — Tekcr : onekrpoudeii // OBC IOpaiitr [caiit]. — URL:

https://urait.ru/bcode/474715

13.1lrepumnc M. B. Buonormyeckas 3ammra pactenuit: yyebnuk / M. B. Ilrepunumc, HU. B.
Anunpeesa, O. I'. Tomunosa. — 3-e usn., crep. — Cankt-TlerepGypr: Jlanp, 2019. — 332 ¢. — ISBN
978-5-8114-4123-5.— Tekcr: snextponnsiii// Jlaup : snekrpoHHo-6ubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/115528

14 Emues, B. T. Muxkpo6uonorus : yuebuuk a1a By3os / B. T. Emues, E. H. Muwyctun. — 8-
u3., ucnp. u gon. — Mockea : Mznatensctso FOpaiir, 2020. — 428 ¢. — (Bsicuee obpasosanue). —
ISBN 978-5-534-06081-2. — Tekcr : osnektponnbiii // DBC [Opaiit [caiit]. — URL:
https://urait.ru/bcode/449960

15.5kynos, T. P. MonekynspHas GuorexHosorus: yueObnux / T. P. Sxynos, T. X. ®an3zoB. —
Cankr-TletepGypr: Jlanb, 2019. — 160 ¢. — ISBN 978-5-8114-3719-1.— Tekct: snekrponnbiii// JIas:
3J1eKTpOHHO-OHGIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/123684

16.Urnatenkos, B. M. OG6uias XWMH4ecKas TEXHOJOrMs: TEOpHA, MpPHMepbl, 3adauu : yuebHoe
nocobue mns By3os/ B.W. Urnatenkor. — 2-e¢ u3n. — Mocksa : Hsparenscreo HOpaiir, 2021. —
195 ¢. — (Beoicuiee o6pazopanne). — ISBN 978-5-534-09222-6. — Texct : anekrponHsiil // DBC IOpaiit
[caiiT]. — URL: https://urait.ru/bcode/469740

17.Konecuukos, E. FO. OueHka BO3OeHCTBHS Ha OKPYKAIOLLYIO cpelly. DKcrnepTH3a 6€30MacHOCTH :
yueOHMK W npaktukym mas By3oB/ E. HO. Konechukos, T. M. Konecuikosa. — 2-e u3l., nepepad. u
nor. — Mocksa : M3natensetio Opaiit, 2021. — 469 c. — (Beiciuee obpasoBanue). — ISBN 978-5-
534-09296-7. — Tekcer : anexrpoHHbiii // DBC HOpaiit [caiiT]. — URL: https://urait.ru/bcode/468928

18.Opranusanus  OMOTEXHONOTHYECKOrO  MPOM3BOACTBA : yueOHoe mocobue s By30B/
A. A. Kpacnowranosa [u ap.]: mon penakuuei A. A. KpacuowraHoeoi. — Mocksa : M3parenbcTBo
IOpaiit, 2021.— 170 c.— (Bbiciiee obpasoanue). — ISBN 978-5-534-13029-4. — Teker
snexTponHblii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/448767

19.HeTpycos, A. . Dxosnorus MUKpoopraHusmos : yuebGHuk mis Oakanaspos/ A. M. Hetpyc~s ;
orseTcTBeHHbIN pemaktop A. WM. HetpycoB. — 2-e uszn. — Mocksa : Msnatensctso lOpaiit, 2019. —




267 c. — (bakanasp. AkageMHuecKHmit Kypc). — ISBN 978-5-9916-2734-4, — Teker - 3JIEKTPOHHBIN //
9BC Opaiir [caitt]. — URL: https://urait.ru/bcode/426136

4. Kpurepun omeHKH 3HAHHI NOCTYIAKOIIHX

BerynutenbHoe  membitamme mposommtes ¢
TEXHOJIOTHH. B pamkax BCTYNHTeNTBHOrO UCHBITAHMS NIPEIyCMaTPHBAIOTCS TECTOBLIE 3a/IaHUS:
10 3amanmii u3 o6meii wactu 3aKpBITOTO THIIA ¢ BHIOOPOM ONHOrO oTBera, 21 3amaHme us3
crenranbHoH yacTH (20 3aqaHuMil HA YCTAHOBJICHHE MOCIIEIOBATE bHOCTH H (MJIM) YCTAaHOBJIEHHE
COOTBETCTBHS, | 3a1anHue ¢ pa3BepHyTHIM OTBeTOM). MakcHMabHas OIICHKA 3a 3aJaHus o0Iei
yacty 20 Gansos, 3a 3aaHus U3 CIIELUHATBHOMN YacTH — 80 6a/I0B. IIpu BRICTABIEHMHE MTOrOBOI
OLEHKH HabpaHHble Oaibl CyMMHPYIOTCS.

Kputepun ouennBanus npeacrasiens s TabnuIe.

Tabnuua — Kputepun onenku otsera MOCTYTAIOMIEro.

HCIIOJIb30BAHHEM  IHCTAHIUOHFSIX

Konngectso Konugectso Konungecrso
. BOIIPOCOB BPEMEHH Ha OatoB 3a
CTpyKTypa 5K3aMeHalMOHHBIX 3a1aHHil
. (TecTOBBIX BBITIOJTHEHHE | BEINOJIHEHHE
3aJJaHui ) 3aJaHusl, MHH. 3alaHus
TecroBble 3amanus ¢ 10 2 2
O61mas yacte
BBIOOPOM OJ[HOTO OTBETa
Tecrosslie 3ananus Ha 20 2 2
YCTaHOBJIEHHE
I0CJIEI0BATEILHOCTH U
Crernansnas
(Mnn) ycTaHOBIEHHE .
4acThb
COOTBETCTBHS
TecroBsle 3aganus ¢ 1 30 0-40
Pa3BEPHYTHIM OTBETOM
Kpurepun orenku TecToBoro 3ananus ¢ Pa3BEpPHYTHIM OTBETOM:
XapakTepUCTHKA OTBETA
Ilpencrasnen nomnbIi, pasBepHYTHIA OTBET HA TOCTABICHHBI BOTIPOC, TIOKa3aHa 36-40

COBOKYIIHOCTb OCO3HAHHBIX 3HAHMH, MPOSBIIAIOMANACS B CBOOOIHOM ONEePUPOBAHUH
HOHATHAMH, YMCHUU BBIIC/IHTD CYIIECTBEHHEIE U HECYIECTBEHHBIE MPU3HAKH,
IIPHYHHHO-CICICTBCHHBIE CBA3H. 3HAHME IEMOHCTPHPYETC Ha (OHE IOHHMAHHS ero B
CHCTEME TAaHHOTO HANpaBICHUs M MEXAUCIHIIIMHAPHEIX CBsizeil. OTReT
(bopmynupyercs B TepMuHax HayKH, H3TOXKEH JHMTCPATYPHBIM A3bIKOM, JIOTHYEH,
AOKa3aTeJICH, JeMOHCTPHPYET aBTOPCKYFO MO3ULHI0. MoryT GbITh JOMYLIEHBI
HEJI0YETEI B ONPE/C/ICHHH TOHATHH.

lIpencraBien pa3BepHYTBIH OTBET HA MOCTABICHHbII BOIPOC, 10Ka3aTeIbHO PacKpeITel | 31-35
OCHOBHBIE TI0JIOKCHHS BOTIPOCA; B OTBETE NIPOCITEKMBACTCS YETKAS CTPYKTYPA,
JIOTHIECKas MOCIeA0BATEILHOCTD, OTPAXKAIOIAS CYIHOCTh PACKPHIBAEMBIX TOHSATHIA,
TeOpHii, sABeHNI. OTBET H3TOXKEH TUTEPATYPHBIM S3BIKOM B TepMHHAX Hayku. B

OTBETEC NOMYIICHEI HENOYETEL. OTCYTCTB}/ET ABTOPCKad NMO3UIIHA.

IlpescTaBien pa3sBepHyTHIH OTBET Ha IOCTABICHHDII BOIIPOC, ITOKA3aHO YMEHHE 26-30
BBUIC/UTE CYIIECTBEHHBIC H HECYIICCTBEHHbIE PU3HAKH, IPHYHHHO-C/IECTBCHHEIE

cBsA3n. OTBET JIOTMYEH, U3/I0KEH B TePMHUHAX HAYKH, HO HEYETKO CTPYKTYPHPOBAH.




,HOH)’].HGHBI He3HAuYHTEeJbHbIE OIIHUOKH MITH HEJTOYECTEI.

[IpescTaBien HelOCTATOYHO TIOCHIEIOBATENBHEIN OTBET HA TOCTAB/ICHHBII BOTIPOC, HO
[TpH 5TOM IIOKA3aHO YMEHHUE BBIICTUTE CYIECTBEHHbIC U HECYIIECTBEHHBIE TPH3HAKH U
HPHIHHHO-CIICICTBEHHBIE CBA3H. OTBET JIOTHYEH U H3II0KEH B TEPMUHAX HayKu. MoryT
OBITH IONYIIEHBI CYLIECTBEHHbIE 1-2 OIIHOKH B OIpE/ICICHUH OCHOBHBIX MTOHATHH

21-25

[IpeacraBien HeMOCTATOYHO OMHBIA U HEJOCTATOUHO pasBepHYTHIH OTBeT. JIoruka u
NOCIEI0BATEIEHOCTE H3NI0XKEHHS HMeIOT Hapymenus. [TocTynaromuii 3atpyausieres
CaMOCTOATENILHO BBIICIUTE CYNIECTBEHHbIC M HECYLICCTBEHHbIE PH3HAKY H IPHYNHHO-
C/ICICTBCHHBIC CBSI3H, MOXKET KOHKPETH3HPOBaTh 0600IIICHHBIE 3HAHNS, 0KA3aB HA
IIpAMepax UX OCHOBHbIE TTOJIOXKEHHS.

16-20

[IpencTapien HemonHbI OTBET, JIOTHKA H [0CIIEI0BATEIbHOCTE U3JIOJKEHUS UMEIOT
CYyLIeCTBEHHbIE HapyIIeHus. Jlonyinens! rpyOble ommbKku mpu OIIpEeACIICHNUN CYLTHOCTH
PAacKpbIBAEMBIX NOHATHIH, TEOPUH, SBICHUI, BCICACTBHE HEMOHUMAHUS HX
CYWIECTBEHHBIX U HECYIIECTBEHHBIX IPH3HAKOB U CBA3eH. B oTBeTe 0TCYTCTBYIOT
BBIBOJIBL. YMEHHE PACKPBITh KOHKPETHBIE IPOSBICHHS 0600IEHHbBIX 3HAHUI He
II0Ka3aHo.

11-15

He nosyuener oteTs! 110 6a30BbIM BompocaM.

0-10

OtBeT oTCYTCTBYET

MuHIMaTIbHOE KOTHYeCTBO GallIOB, IOATBEPK IAOIIee YCIEIIHOE MPOXOKIECHUE
BCTYNUTEIBEHOTO MCIIBITAHHS, COCTABISIET 55 6anios.




