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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-2 CrnocobeH »3KCIulyaTHpoBaTh COBPEMEHHYIO ammaparypy W o0OpymoBaHWE Il BBITTOJHCHHS
HAy4YHO-MCCIIEIOBAaTEIbCKUX TMOJIEBbIX W Ja0OpaTOpHBIX OMOJIOTMYECKUX pPAadOT B COOTBETCTBHH C
HaIpaBJIeHUEM IOATOTOBKU

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:
- Hay4YHO-HUCCIIEOBATEIIbCKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
coepe: 01 OOGpazoBanne u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISAX OXPaHbI IPUPOJIbI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrximn / Tpynoesie win HeobxoaMMOi 1t MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
[1K-2 Cnocoben Hcnone3yeT OCHOBHBIE METOIBl TEHHONW WH)KEHEPHH,
AKCILTYaTUPOBATh MPUMEHSIEMEIC B TAOOPATOPHON MPAKTUKE

COBPEMEHHYIO ammaparypy
1 000pyIOBaHUE IS
BBITMOJTHCHUS
HAayYHO-UCCIICI0BATEIBCKIX
MOJICBBIX U JTa0OPaTOPHBIX
OHMOIOTHUECKUX PabOT B
COOTBETCTBHU C
HampaBJIieHHEM TIOATOTOBKH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

I1IK-2 CrocobeH 3KCITyaTHpoBaTh COBPEMEHHYIO ammaparypy M 0o0OpyIdOBaHHE IJis
BBINOJIHEHHST HAYYHO-MCCIIE0BATENLCKUX TOJIEBBIX W Ja0OpaTOpHBIX OMOIOTHYECKHUX
paboT B COOTBETCTBHUH C HAIIPABICHUEM MOATOTOBKU

Ne HaumenoBanue ®dopma oOydeHus
/1 JACLIVIUINH,
OuHas
OTIPEIICIISTFOTITIX
(cemecTtp)
MEKTUCITUTUTHHAPHEIE STals 67 T8
CBSI3U
1 |T'enetuka yenoBeka +
2 |T'eoboTannka +
3| l'uapobuomorus +
4 |mmyHONOTHS +
5|JlaboparopHas +
Mapa3uTOIOT U
6 |MonekynspHas +
ouoorus




7 |Hayuno-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

o)

OO6mas ¢puznonorus +
MUKPOOPTaHU3MOB

9 (O3HakoMureabpHas +
MpaKTHKA

10 [OcHOBEBI +
300KOJIJICKTHPOBAHHMS

11 |IIpakTHka nmo +
npoQHITI0
npoheCcCHOHATTLHOU
JeSITeIbHOCTH

12 (TIpenaumnioMHas +
MPAKTHUKA, B TOM
YHCIIe
HAyYHO-HCCIIEIOBATE
bCKas paborta

13 |CanurapHas +
MUKPOOHOIIOTHSA

14 |Cucremaruxa + |+
pacTteHuit

15|9nTOMONOIrNA +

2. Mecto nucuuninHbl B cTpykrype Ol 6akanaBpuara:

JucuumimHa «OCHOBBI TEHHOM WMHXEHEPHM» OTHOCUTCS K YacTH, (opMupyeMoil ydacTHHKaMH
o0pa3oBareibHbIX OTHOUIEHUH, yueOHoro rutana OIl mo nHanpasnenuto noarotoBku 06.03.01 - buonorus.

Jucuuminza «OCHOBBI TEHHOM MHKEHEPHUN» U3Yy4aeTCs B 7 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIUHBI:

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyr0éMKOCTb 1M CHUILTHHBI 108
KonTaktHas pabora 48
Jlexuu (Jlexiun) 16
[Tpaktuueckue (IIpakr. pab.) 32
CamocrosrenbHas padota (CP) 60
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
7 cemecTp




1 IIpenmer, 3aga4u u Pedepar
METOJbI TCHHOHU ) 6
HUHXECHEPUU. i
Hcropus pa3Butus.

2 buoxumunueckas Ompoc
OCHOBa METO/IOB 2 - 6
TEHHOW MHYKEHEPHH.

3 KnonupoBanus [IpakTnyeckas
reHoB npokapuoru | 2 | 4 | 8 pabora
9YKapHOT.

4 ITonsTHE BEKTOD. 2 6 ] IIpakTrueckas
Tunbl BEKTOPOB. pabora

5 PexomOunaHTHas [IpakTnueckas
JIHK pabora;

2 16 |8
KontponpHas
pabora

6 OcHoBBI [IpakTnueckas
KJIOHUPOBAaHMUS: pabora
APOITIECET, 216 |8
pacTeHui,

KUBOTHBIX U
YeJI0BEKA.

7 KnonupoBanue [IpakTnyeckas
AMOPHOHOB U 2 16 |8 pabora
CTBOJIOBBIE KJIETKH.

8 I'enetnyeckas IIpakTrueckas
UH)XXEHEPUS >l alg pabora;
pacTeHui. KontponpHas

pabora

Tema 1. Ilpenmer, 3agauu U MeToAbI TeHHOUM UHKeHepuu. UcTopust passutus. (I1IK-2)
Jlekumus.

Hcropusi BOSHUKHOBEHUS W Pa3BUTHS T€HETUUYECKON WHkeHepuu. OCHOBHBIC TOHITHS OWOXUMHYECKOU
uHxeHepuu. OObEKThl TEHETUYECKOW U TeHHON MHXeHepuH. DyH1aMeHTaIbHble OTKPBITHS - MIPEANOCHUTKH
BO3HUKHOBEHHUSI T€HETHYeCKOM uHkeHepuu. [Ipenmert, 3agauu U MeTOAbl OMOXMMHUYECKOM HHKEHEPHUH.
[IpunHiMnel reHeTHyecko uWHKeHepur. (CxeMa opraHu3Ma KakK OTKPBITOM CaMOBOCIPOU3BOIAIICHCS
CUCTEMBbI 3HaYEHUE T'€HETUYECKON NHKECHEPHH.

IIpakTnyeckoe 3ansATHE.
HE TPEAYCMOTPEHO.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
I/ICTOpI/IH BO3HHUKHOBCHHS, PA3BUTUA TeHHOU HWHKCHCPUH U KIIOHUPOBAHUU

Tema 2. buoxumMuveckasi 0CHOBa MeTO10B reHHoil nH:xxenepuu. (I1K-2)
Jlexknus.

@depMeHThI, NPUMEHSAEMbIE TPU KOHCTpyUpoBaHMU pekomMOuHaHTHBIX JIHK. ®epMmeHTHl pecTpukunu
(pecTpukTasbl, MeTWJIa3bl): Ha3zBaHus, Tunel pectpukraz- LILII. Pecrpukraspl- u301MM30MeEpHI.
JHK-metunazsl. JJHK-u PHK-nurassr. JIHK-nonumepassl. Tpanckpunrassl. TepmuHanpHas

Tpancdepaza. Ilomu-(A)-momumepasza E.coli. Illemounsie docdarazel. Hykneassl. MeToasl BhIICICHUS
xpomocomHoi JIHK

IIpakTnyeckoe 3ansATHE.
HE IPEAYCMOTPEHO.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. HazoBure pepmentsl mogudukanuu JJHK n PHK u onuimmre ux akTHBHOCTH

2. ®epMeHTHI, UCIIOTIB3yEeMbIE JIJIsi CEKBEHUPOBAHHUS U TPeOOBaHUSL, IPEABIBISIEMbIE K HUM.

3. DHIOHYKJIEa3bl PECTPUKIIMU BTOPOro Trrma. CBONCTBA M 0COOCHHOCTH MEXaHU3Ma JCHCTBUS.

4. JIHK-nomumepasa I E.coli.

Crpoenne u 0cOOEHHOCTH MEXaHu3Ma JICHCTBUS.

5. [Tapametpsl, xapakrepusyroniue 3gpdpexkruHocTs JJHK-monmumepas.

6. HazoBute ocHOBHBIE TUTIBI (pepMeHTOB, ruaponu3ytomux JJHK u onmummre ux cnennGuaHoCTb.
7. PecTpuKTa3bl U METUIIA3HI.

Tema 3. KinonnpoBanusi reHoB npoxkapuot u 3ykapuor. (I1K-2)
Jlekumus.

[TomumepaszHo-nienHas peakuus. MonekyisipHoe kioHupoBanue. CekBeHUpoBaHue pekomOnHaHTHRIX JJHK.
TpagumonHsie MeTOIbI cekBeHUEpOoBaHus pekomOnHaHTHBIX JIHK. CoBpeMeHHbBIE METOTBI.

IIpakTnyeckoe 3ansATHE.

OOu1re mpaBuia U TEXHUKA O€30MacHOCTH paboThl B 1ab0opaTopuu 1Mo reHHoi uHxenepuu. Padora co
[ITaMMaMH MUKPOOPTaHU3MOB B OOKce.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. IHK-3081861. Pasmepsl, Tumbl U criocoOb! omydenus. Ontumusanus ctpyktypbl JITHK-30H710B,
MOJTy4YaeMbIX HAa OCHOBE aMHUHOKHCIIOTHOM MOCIeI0BaTEIbHOCTH.

2. Metku, ucnonb3yemsbie 1 aerexkunu JJHK 3on10B. X mpeuMyiecTBa U1 HEAOCTATKH.

3. CayzepH u HozepH-06m10T ananu3. [IpuHIUIE 1 0COOEHHOCTH

4. Knonuposanue reHoB. [lomyuenue renomubix u kJIHK 6ubamorex

5. Bekropa, ucnomnb3yemMsle s co3naHus reHoMHbIX U kKJIHK 6ubnuotexk.

6. Metonsl ckpuHuHTa reHoMHBIX M KJIHK onbmuotek. 7. [Tonmumepasnas nennas peaxius (ITLP).
[Tpunrun TTLP.

8. IHK-30Hb1. Tumbl, C10cOOBI MOTyYEHUST U 00IaCTH PUMECHECHHS.

9. Ilonumepasnas nennas peakuus (I1LP). TpeboBanus k pepmentam, ncnonb3yemsix B [TLIP.
10. ITomumepasnas nenHas peakuwus (ITLIP). Beibop nmpaiiMmepoB u onrumu3zanus yciaosuit TTLP.
11. [Monmumepasuas nennas peakuus (I1L[P). O6nactu npumenenus T11P.

12. CexkBennpoBanue JIHK. [TpuHUIHUIBI XUMHUYECKOTO CEKBEHUPOBAHUS.

13. CexBenupoanue JJHK. IIpuHuumne! pepMeHTaTUBHOTO CEKBEHHUPOBAHUS.

14. Tunsl 1 c1TOCOOBI BBEICHUS METOK IMPH (hePMEHTATUBHOM CEKBECHHUPOBAHUH.

Tema 4. [lonsaTue BekTop. Tunsi BekTopos. (I1K-2)
Jlekumus.

[Tnasmunpl. Onpenenenne u xapaktepceTrka. [ eHeTnka miasmua. CBoiicTBa OaKTepHaATbHBIX TUIA3MHUI U UX
WCIIOJIb30BaHUE B TeHHOW MH)KeHepuHr. BexToprl. O0mmas xapakTepucTrka. BeKTOpsl Ha 0CHOBE PEIUTMKOHOB
OakTepuanpHbIX MIazmua (Bektopsl E.coli, pBR322, pUC19, mnasmuna pBluescript 11 KS(+/-) u ap.).
Bektoper Ha ocHoBe OakrepuodaroB (JIHK MI13, dara mamoma, P1, JJHK dara ®X 174 u np).
HckyccTBEeHHBIE XPOMOCOMBI APOAKKEH.

IIpakTnyeckoe 3ansATHE.
Mertopl pacceBa MUKPOOPTaHU3MOB: MUTaTeNbHbIE cpenbl. AMmmudukanus mwiazmuaHon JJHK.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 BBenenue pexomObunanTHoil JIHK B KJIeTKy-pelIMIIUEHT U BKJIIOYCHUE €€ B XPOMOCOMHBII anmapar.

2 MeTtoapl: KOHbIOTAIUS, TPAHCAYKIIMS, TPAHC(PEKINS KOMIIETEHINS 1 MUKPOUHBEKIIHS, IPUMEHEHHE
JIUTIOCOM.

3 Ceneknus KJIOHOB

Tema 5. PekomOunanTHas JTHK (ITK-2)
Jlekuus.



Konctpyuposanue pekomOuHanTHbIX JIHK. Uto Takoe pexkombunantHas JJHK. CimBka mo onHOMMEHHBIM
"munkuM" KOHIAM (PECTPUKTA3HO JUTa3HbIM MeTox). CiiruBKa 1o "TynbIM" KOHIIAM (KOHHEKTOPHBIA METON).
CummBka (h)parMeHTOB ¢ Pa3HOMMEHHBIMH JTUITKUMHU KOHIIAMU

IIpakTnyeckoe 3aHsATHE.
[Tonyuyenue Bekropuoit [IHK: meToas! Beraenenus u ounctku miazmuanon JTHK.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1.0OnpeneneHue TepMHUHA PEKOMOMHALIUS.
2.Yto npeacTaBisieT co00i peKOMOMHAITUS B €CTECTBEHHBIX YCIIOBHSIX.
3.Bxman MeTo0B TeHHOUM HH)KEHEPUU B PEATU3AINIO BO3MOKHOCTH PEKOMOWHAITMOHHBIX 0OMEHOB.
4. Texnonorus nonydeHus: pekomounantHoi JJHK
5.IIpuyuHBI IO KOTOPBIM CTAJIM BO3MOXKHBI TeHHO-UHKEHEPHBIE MAHUITYJISLIUH.
6.BaxxHo-1M 1714 TIpo1iecca NCKYCCTBEHHOTO 00beaunHeHus mpoucxoxaenne JJHK.
7. TexHuka reHHON HHXeHepHuH (puc.CxemMa reHeTHIeCKO PEeKOMOMHALINH )
8.3naueHue TexHonoruu pekomOnHanTHor JIHK myist coBpeMeHHOM OMOTOTHH U METUTIUHEI.

Tema 6. OCHOBBI KJIOHMPOBAHMSI: APOAKIKell, pacTeHU, :KUBOTHBIX U YesoBeka. (I1K-2)
Jlekumus.
OcHoBHBIE TOAXOABI K ModyueHuto 6uomuorex JJHK mpokapuoTnueckux u 3yKapuoTHUECKUX OPTraHu3MOB.
['mbpuau3zanus, KaKk BBICOKOUYBCTBUTEIbHBIA METOJl BBISABICHUS CIENU(PUUECKUX MOCIEI0BaTEIbHOCTEH
HykieotuoB. Kimonoreku. [Tonyuenne 6ubnmoreku JJHK ¢ momorbio BUPYCHBIX, TUIa3MUIHBIX BEKTOPOB.
Jlea tuma OubOmuorexk JIHK wucnome3yercs nis pasHeix meneir. Co3maHue TEHOMHOM OHOIMOTEKH.
[TocTpoeHue pecTpUKLINOHHBIX KapT.
IIpakTnyeckoe 3ansATHE.
Mertozsl pazaeneHust MakpoMosekyi: snekrpodopes JJHK B arapoznom rene.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1 KnonupoBanue 3MOPHOHOB M CTBOJIOBBIE KIETKH.
2 CBONCTBa CTBOJIOBBIX KJIETOK.
3 MeTo/bl MOTYUYEHUS CTBOJOBBIX KJIETOK.
4 TpaHcIuIaHTalUs U KJIOHUPOBAHUE.

Tema 7. KinonupoBanue 3MOpHMOHOB U CTBOJIOBbIE KJeTKHU. (ITK-2)
Jlekumus.
OMOpHOHaNBHBIC CTBOJIOBBIC KJIETKM B T€HHOW WHkeHepuu. Konnemnius cTBosoBo# kieTku.llomydenue
AMOPHOHAIILHBIX CTBOJIOBBIX KJIETOK. CBOMCTBA CTBOJIOBBIX KJIETOK. TexHomoruu aapecHou mocraBku JTHK.
TpaHcreHo3: aapecHoe BCTpauBaHHWE TeHOB B TeHOM. ES-KneTku (mumopuroTeHTHBIE SMOPHOHAIBHBIE
CTBOJIOBBIE KJIETKH). TpaHCT€HHbIE OPraHU3MBI:
ucnoab3oBanue kinetok auHui ES u EK. Tpancrennsie ;xuBoTHBIC: osydeHue nabeknuei JJHK B OCK.
IIpakTH4eckoe 3aHATHE.
DOHJIOHYKJI€a3bl PECTPUKILIMU: PEAKIIUU peCTpUKiun 1 turupoBanus JJTHK.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 T'enetnueckue 3a0oneBaHUS
2 JlnarHoCTUKa TeHETHYCCKUX 3a00JICBAHMIA.
3 MeToapl AUAarHOCTHKHY 3a00JIEBAHUN:
4 JleueHne reHETHYECKHUX 3a00JIeBaHUI
5 TlpumeHeHne TeHETUYECKOM NHKEHEPUH B METUIIMHCKON TPaKTUKE
6 buosTHueckue acleKTbl FTeHETUUECKOW NHKEHEPUU

Tema 8. I'eneTnueckas nn:xxkeHepusi pacrennid. (IIK-2)
Jlexknus.



I'ennas unxenepus pacteHuid. Tpancrennsie pactenusi. Meronsl monydeHus. OOpa3oBaHue OIyXoJeu y
pacTeHM. ArpoOakTepuanbHas TpaHchopmarms: Ti-mna3mMusl. I'enbl T-IHK.
MornekymsipHO-TeHEeTHUECKHUE MEXaHU3MbI TpaHchopmaru. Bekrops! Ha ocHoBe Ti-mIa3MuIbI.

IIpakTnyeckoe 3aHsATHE.
Tpanchopmanus knetox pekomObunantHoi JTHK.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 Kakue OakTeprn Ha3bIBAIOT IPUPOIHBIM F€HHBIM HHXEHEPOM pacTeHHU?

2 Kaxkwue Turbl ura3mu BCTpedaroTes y arpodakrepuii? Kak onn opraHu3oBaHbl?

3 B0O3MOXXHOCTbH CO3/1aHUs TPAHCTEHHBIX PACTEHUH, CTIOCOOHBIX (PUKCHUPOBATH aTMOC(EPHBII a30T.

4 B yeM OTJIMYKME METOJIOB T€HETHYECKON MHKEHEPUH OT METOA0B TPAAUIIMOHHON CEJIEKIIUN?

5 MO’HO JI1 UCTIOJIb30BaTh TPAHCTEHHBIE TEXHOJIOTUH JUISl CO3/1aHUS HOBBIX BHJIOB OMOJIOTMYECKOTO
opyxus?

6 D¢ dexTUBHOCTh MPUMEHEHUS TPAHCTEHHBIX PACTCHHUN B MHpE.

7 3HaueHHUE TeHETUYECKOM MHXKEHEPUH B TIOJYYCHUH (OPM PaCTEHUH, YCTOMYHMBBIX K CTPECCOBBIM
BO3IECHCTBUSIM.

8 JlocToMHCTBA M HEJOCTATKH METOJIOB COXPAHEHHsI pACTUTEILHOTO MaTepuaia B HEKOHTPOIUPYEMbBIX U
KOHTPOJUPYEMBIX YCIOBHUSX.

9 IIpobaemsbl prcka u 6€300€30MaCHOCTH UCTIOJIB30BAHUS TEHETUUECKU MO (DUITMPOBAHHBIX
MPOYKTOB.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKyImHuHd KOHTPOJIbL — 70 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIi
* mpeMuasbHbIE OaiuTel — 20 6aioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl




[Ipenmer,
3312494 U
METOIbI TEHHOM
HUHXCHEPUH.
UcTopus
pa3BUTHSL.

Pegepar

4-5 Oamna — CTyEEHT TpPaMOTHO BBICTPaWBaeT JIOTHKY CBOETO
JOKJIazia 1Mo MaTeprainaM pedepara, pacKpblBaeT TeMy HCCIIeI0BaHUs,
ONMHpasiCh Ha PE3YJIbTaTbl TEOPETUYECKUX U  SMIHMPHUECKHUX
WCCIIEIOBAaHNN MOCHeNHUX 3-5 JeT, JEMOHCTPUPYET OpHUIHMHAIIBHBIE
HaXOAKH B  pelIeHWH NOpoOieMbl, HaMEUYEHBl  IEPCHEKTHBHI
WCCIIEIOBAHUSA, TPOJEMOHCTPHPOBAHBI  XOPOLIME  OPaTOPCKUE
CHOCOOHOCTH, BBICTYIUIGHHE  CONpPOBOXKIAETCA  Npe3eHTauuei
MOJTyYEHHBIX PE3YNbTAaTOB. [ paMOTHBIE OTBETHI HA JONOJHUTEIBHBIE
BOIIPOCHI

2-3 Oanna - CTYZIEHT rPaMOTHO BBICTpaMBaeT JIOTHKY CBOETO JOKJana
o marepuanaMm pedepara, pacKpblBaeT TeMy HCCIIeIOBaHUS,
ONMHpasiCh Ha pE3YNbTaThl TEOPETHUUECKUX WM HSMIMPUYECKUX
WCCIIEIOBAaHUN TOCIETHUX 5 JIeT, JEMOHCTPHUPYET OTIENbHbIE
OpPUTMHANLHBIE HAaXOOKH B PpEIICHUH MpPOOJEMbl, EPCHEKTUBHI

HCCTICOBAHUS HaMEUCHBI OTACTBHBIMA  IITPHXaMH,
MPOJAEMOHCTPUPOBAHBI XOpollue OpaTopcKhe CHOCOOHOCTH,
BBICTYILICHUE CONPOBOXKIAETCSA MPE3CHTAMEH TMOMYyYEHHBIX

pesyabratoB.  JlaHBI ~ TpaMOTHBIE  OTBETHI ~ Ha  OTACJIbHBIC
JOTIOJTHUTEIILHBIC BOIIPOCHI.

1 OGamr - JIOTHKa BBICTYIUICHHS B OTIENBHBIX MECTaX HapyllaeTcs,
TEMa HCCICIOBAaHUS pPACKpPhIBACTCS, OMHPAsCh Ha PE3YJbTaThI
TEOPETHYECKHX HCCICAOBaHUH mocieanux 10 JieT, OTCyTCTBYIOT
OpPHUTMHAJIbHBIC HAaXOJKW B PEUICHHH MpPOOJIEMBI, IEPCIEKTHBBI
UCCJICIOBAHUS HAaMEYEHbl  ITYHKTUPHO,  NPOJCMOHCTPUPOBAHBI
CpeIHHE OpaTOPCKHE CIIOCOOHOCTH, BBICTYIUICHHUE COMPOBOXKAACTCS
Npe3eHTalMell MONYyYCHHBIX PEe3yNbTaToOB, OTBETHl HAa BOMPOCHI
TpeOyIOT yTOUHECHUSI.

buoxnmudaeckas
OCHOBAa METOJIOB
TCHHOM
WHXCHEPHH.

Ompoc

VYCTHBIH  OMpOC  MOXKET TPUMEHSATHCS B Pas3iMyHbIX  (QopMax:
(bpOoHTANIBHBIN, WHIWBHUIYAIbHBIH, KOMOWHUpOBaHHBIA. OCHOBHBIC
KaueCTBa YCTHOTO OTBETA TOJICIKAIIETO OIIEHKE:

- IPaBWJIBHOCTH OTBETA IO COJCPIKAHUIO;

- TOJTHOTA W TITyOMHA OTBETA;

- CO3HATENLHOCTh OTBETA;

- JIOTHKa U3JIOKEHUSI MaTepraa;

- palMOHAIBHOCTh MCIIONB30BaHHBIX MPHEMOB M CITIOCOOOB PEIICHHUS
TTOCTaBJICHHOM yueOHOU 3a/1auu;

- CBOEBPEMEHHOCTh M J(PPEKTHBHOCTH HCIONB30BaHHS HATIISIHBIX
MOCOOUH ¥ TEXHUYECKUX CPEICTB TPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOTHUTEIBHOTO MaTepraa;

-  palvoHANBHOCTh UCIIONB30BAHUS BPEMEHH, OTBEJCHHOTO Ha
3aJjaHue.

5 OayloB — CTYIEHT YMEET COINOCTaBUTh IONYyYCHHYIO TIpU
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(GOPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS Ha aHAIU3HPYEMYIO MPOOIeMY, YMETh YETKO
(opMynHpOBaTh CBOM BOIPOCHI H OTBEYaTh Ha 3aJIaBacMbIC eMy
BOIIPOCHI, BECTH JIMCKYCCHUIO C HMCIOJIh30BAHHEM MPOQPECCHOHATBLHOMN
TEPMUHOJIOTHH.

3-4 0amIoB - CTYOEHT YMEET TMPUMCHATHh IMONYYCHHYIO IIPH
MOJTOTOBKE K MPAaKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
OOJILIIIMHCTBO BOMPOCOB, BECTH JUCKYCCHIO C HCIIOIh30BaHUEM
npodeCcCHOHATLHON TEPMUHOIOTHHY. .

1-2 Gamn — CTYIEeHT BIIQJICeT TEOPETHYCCKHM MATEpUaioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBaTh CBOI TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTHKoW MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCH.
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3. | Knonuposanus |IIpakrnue 10 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
TEHOB cKas yKa3aHHbIE TEMBl U BBIIONHSIOT MPAaKTHUECKUE PaOOTHI, PE3yJabTAThI
MIPOKapHOT U pabora oopmIIsIIOTCS B BU/IE OTUETOB, OLIEHKA 10 OajiaM pamxupyercs ot 1
JYKapHOT. 1o 10.
4. [onsTue [IpakTnue 10 CTyneHTBI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
BeKTOp. Tumsl cKas yKa3aHHbIE TEMBl U BBIIONHSIOT MPAaKTHUECKUE PaOOTHI, PE3yJabTaThI
BEKTOPOB. pabora oopmIsIIOTCS B BU/IE OTUYETOB, OLIEHKA 1O OajiaM paHxupyercs oT 1
1o 10.
5. |PexombunantHa | [IpakTiue 10 CTyneHTBI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
a JHK cKast yKa3aHHbIE TEMBl U BBIIONHAIOT NPAaKTHUECKUE PaOOTHI, PE3yJabTaThI
pabora oopmIIsIOTCS B BU/IE OTUYETOB, OLIEHKA 1O OajiaM paHxupyercs ot 1
1o 10.
Kontpon 10 KonTtponeHast pabora mpoBOOUTCA B Yachl ayIUTOPHOM pPabOTHI.
bHaf OOyyaromyecst TMOTy4alOT 3aJaHWs A [POBEPKU YCBOCHUS
padora(x npoiineHHoro Marepuana. Pabora BBIONHSAETCS B MUCHBMEHHOM BHE
OHTPOJIBH u cnaéres npernonanarento. OLEHUBAIOTCA BIAJEHUE MaTepHaIOM I10
blIii cpe3) TeMe paloThl, aHATMTUYECKHE CHOCOOHOCTH, BIaJeHHE METONAMH,
YMEHUS 1 HaBBIKH, HEOOXOIMUMBIE JUTS BBITMOITHEHUS 3aaHUH.
6. OCHOBBI IIpaktrue 10 CTyneHTsI B paMKax CaMOCTOATENBHON paboTel MpopadaTHIBAIOT
KJIOHUPOBAHUSL: CcKast YKa3aHHbIE TEMbl U BBIIOJHAIOT MIPAKTUYECKUE PabOThI, PE3YJIbTAThI
TPOAOKEH, pabora 0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 10 0ajiaM pamkupyerces oT |
pacTeHuH, 1o 10.
XKHUBOTHBIX U
YeJIOBEKa.
7. | Knonuposanue |IIpakrnue 10 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
SMOPHOHOB H cKas yKa3aHHbIE TEMBl U BBIONHSIOT NPAaKTHUECKUE PaOOTHI, PE3yabTaThI
CTBOJIOBBIE pabora oopmIIsIOTCS B BUAIE OTUETOB, OLIEHKA 1O OajiaM paHxupyercs oT 1
KJIETKU. 1o 10.
8. | T'enetnueckaa |IIpaktuue 10 CTyneHTBI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
HUHXEHEPHS cKas yKa3aHHbIE TEMbl U BBIONHSIOT MPAaKTHUECKUE PadOTHI, PE3yabTaThI
pacTeHHH. pabora oopmIIsIOTCS B BU/IE OTUYETOB, OLIEHKA 10 OajiaM paHxupyercs ot 1
1o 10.
Kontpon 10 KonTtponeHast pabora mpoBOOWTCA B Yachl ayIUTOPHOM pPabOTHI.
bHaf OOyyaromyecst TMONYy4alOT 3aJaHWs A [POBEPKH  YCBOCHUS
padora(x npoiineHHoro mMarepuana. Pabora BBIONHSAETCS B MUCHBMEHHOM BHC
OHTPOJIBH u cnaéres npernonanarento. OLIEHNBAIOTCSA BIAJEHUE MaTepHaIOM I10
blIii cpe3) TemMe paloThl, aHAJMUTUYECKHE CHOCOOHOCTH, BIaJeHHE METONAMH,
YMEHUS 1 HaBBIKH, HEOOXOIUMBIE JUIS BBITMOTTHEHUS 3aaHUH.
9. [TocemaeMocThb 10 Crynent nocetnn Bce 100% 3aHATHIA.
10. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHCIICHBI:
- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- MOCTOSIHHAasl aKTHBHOCTb BO BpeMs NMpakTHUUECKHX 3aHATHH — 10
0aIoB;
- TIOJTHOCTBIO MOATOTOBJICHHAS K MyONHMKAllUM CTaThsi 110 TEMaTuke B
paMKax qucuuIuinHel — 10 6asos;
- y4acTHE C JOKJIaZoM BO BCEPOCCHMCKON OMUMIIMAJE MO TEMAaTHKE
n3ydaeMoit qucruruiuHe — 20 0aios;
- y4JacTve B BBICTaBKE IO TEMAaTUKE M3y4yaeMOW TUCIMITIUHBI — 20
0aIoB;
- myOnmuKamMs CTaTbd IO TEMaTHKE H3y4yaeMoil OUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaXx BCEPOCCHICKON
koH(epeHyH / xypHane u3 nepeuns BAK — 10/ 15/ 20.
11. |MunuBuIyallbHBIC 3aIaHUs, 90 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOTIOJHUTEJIbHBIE OaslIbl
12. Hroro 3a cemectp 100
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Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amnpHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLGHKHM 1O  JUCHUIUIMHE B TPAIUIUOHHYIO
YEeThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHast padora

Tema 5. PexomOunantaas JIHK
1 CtpykTypa reHOB 3YKapuOT U MPOKAPUOT U PETYIIALMS UX SKCIIPECCUH.
2 Ilonyuyenue miazmuauon [JHK.
3 Coznanue u ananu3 6ubnuorek kJ[HK. Yrnopsinouenusie 6ubnumorexu k/JHK.
4 Tpancnozonsl. Ctpoenue JJHK TpaHcno30HOB, ux OMoOJI0THYECKAs POJIb.
5 Crparerusi KJIOHUPOBAHUSI TEHOB MUKPOOPTaHU3MOB.
6 ITomyyeHue TeHOMHBIX OUOINOTEK.
7 Ilnazmuael. CBoMCTBa OaKTepUaTbHBIX TIA3MHU. [ eHETHKA TIIIa3MHU/T.
8 Breinenenue JIHK nns knonupoBanust reHoB. KonctpyupoBanue pexomounantHou JJHK.
9 TpaHCTO30HBI 3YKapUOT. JIByXKOMIIOHEHTHAsl CUCTEMa TPAHCIIO30HOB
10 ®ar namobaa. Ctpoenne [JHK-dara. Bexktopsr Ha ocHOBe (para nsmua.

Omnpoc

Tewma 2. buoxumuyeckass 0CHOBa METOJIOB FT€HHOW MH)KEHEPHH.
1. HazoBure ¢pepmentsl mogudukanuu JJHK n PHK u onuimmre ux akTHBHOCTH
2. ®epMeHTHI, UCTIONB3yEeMBbIE /ISl CEKBEHUPOBAHUS U TPeOOBaHUSL, TPEABIBISIEMbIE K HUM.
3. DHIOHYKJIEA3bl PECTPUKIIMU BTOPOro Trma. CBOHCTBA M 0COOEHHOCTH MEXaHU3Ma JCHCTBUS.
4. JIHK-nomumepasa I E.coli.
CrpoeHure U 0COOCHHOCTH MeXaHU3Ma JIeHCTBUS.
5. [Tapametpsl, xapakrepusyroniue 3¢ dexrusHocTs JJHK-monmumepas.
6. HazoBuTe ocHOBHBIC TUTIBI (hepMeHTOB, Tuaponm3ytonux JJHK u onummre ux crnenuuaHoCTb.
7. PecTpuKTa3bl U METUIIA3HI.

IIpakTnyeckasi padora

Tewma 3. KinonupoBaHus réHOB MPOKAPHUOT U 3YKAPUOT.

OOu1re mpaBuia U TEXHUKA O€30MacCHOCTH paboThl B 1ab0opaTopuu 1Mo reHHo# nHxenepuu. Padora co
[ITaMMaMH MUKPOOPTaHU3MOB B OOKce.

Tewma 4. [lonsitue Bexkrop. TuUnbl BEKTOPOB.
Mertopl pacceBa MUKPOOPTaHU3MOB: MMUTaTeNbHbIE cpenbl. AMmmudukanms mwiazmuaHoi JJHK.

Tema 5. PexomOunantHas JJHK
[Tonyuenue BexkTopHoi JJHK: meToan! BeiaeneHus: u ounctku miazmuanon JJHK.

12



13
Tema 6. OCHOBBI KJIIOHUPOBAHUS: IPOXIKEN, pACTEHUM, ’KUBOTHBIX U YEJIOBEKA.
MeTtonsl pazaeneHus Makpomodekyi: anekTpodopes [JTHK B araposznom rere.

Tema 7. KnnonupoBaHue SMOPHOHOB U CTBOJIOBBIE KIIETKH.
OHJOHYKJI€a3bl PECTPUKLUU: PEAKIIMM peCcTpUKIMHU U auruposanusa JTHK.

Tema 8. ['eHeTnyeckass MHXEHEPHS PaCTECHUIA.
Tpancdopmarus kierok pekomOunanTHoi JTHK.

Pedepar

Tewma 1. [Ipenmer, 3amauu U MeTOABI TEHHOW UHKEHEpHUH. McTopus pa3BuTHs.
I/ICTOpI/ISI BO3HHUKHOBCHHS, PA3BUTUA TeHHOU HWHKCHCPUH U KIIOHUPOBAHUU

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTIHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-2)
1 CrpyKTypa reHOB 3YKapuOT U MPOKAPUOT U PETYISAIUSI UX IKCIPECCUU.
2 TIlonyuenne mnasmuanoit JJHK.
3 Co3nmanwne n ananu3 oubnmmorek kJIHK. Yopsinouennsie 6udmuorexu kJJHK.
4 Tpancmno3onsl. Ctpoenne JIHK Tpancmno3oHoB, ux 6nonorndeckas poib.
5 Crparerusi KJIOHUPOBAHUS TEHOB MUKPOOPTaHU3MOB.
6 ITomyueHue reHOMHBIX OMOTHOTEK.
7 IMnasmunabel. CBoMicTBa OaKTepUaIbHBIX IIa3MUI. [ eHeTHKa TUTa3MuUI.
8 Brinenenne AHK mis knonupoBanus renoB. Koncrpynposanue pexkomObunanTaoit JIHK.
9 TpaHcno30HbBI 3yKapUOT. JIByXKOMIIOHEHTHAs CUCTEMA TPAHCIIO30HOB
10 ®ar [J. Crpoenne AHK-para. Bekrops! Ha ocHOBe dara [ 1.
11 Crparerus KIOHMPOBaHUSA FT€HOB 3YKAPUOT.

12 MonekynsipHo-reneTuaeckue mapkepsl (MI'M), onpenenenue, MHPOPMATUBHOCTb, UCTIOJIb30BaHHE
JUISL TIOCTPOEHUSI TEHETUYECKON KapThl

13 T'eHHas uH>XEeHEpHs ApoAoKed. J(poxoKeBble MIIa3MUIbL, APOKKEBBIE BEKTOPBI. DKCIPECCHs TEHOB
OakTepuii B IPOAIKaX.

14 Bexropnas JJHK. OcHoBHBIE TpeOOBaHMS, IPEABABISIEMbIE K BEKTOPaM.
15 T'enetnueckoe kaptupoBanue. [lomuMoppusM reHoMOB.

16 Metons! Tpanchopmanuy 6akTepuaIbHBIX KJIETOK

17 BekTopsl Mpo- U 3yKapUOT:- IJIA3MHIbI, KOCMHIBI, ()a3MHIbI, HHTMHUJIBI.

18 ®depMeHTHI pecTpUKLINH (9HI01e30KCHpUOOHYKIeas3sl) 1 (hepmenTsl Moanudukarun (JAHK-meTnnazbr).
Hcropust OTKphITHS.

19 T'ennas unxeHepus pactenuit. Ti- mnasmuabl. Tpancopmarus pacTUTENbHBIX KIETOK.

20 ITouck u oT60p pekoMOMHAHTHBIX KJIOHOB OakTepuii ¢ momombio JIHK u PHK 30n108B, 110
CEJICKTUBHBIM MapKepaM, SKCIIPECCH KIIOHHPOBAHHBIX TCHOB.

21 Brigenenue ¢pparmMeHToB reHoMa. [ eHoMHBIe OnbOaroTeku. [Ionck KJI0HOB B TeHOMHOM OMOIHOTEKE.

22 CTpyKTypa I'€HOB 3YKapHOT U PETYJALUSA UX SIKCIPECUH. DKCIIPECCUS KIIOHUPOBAHHBIX T'€HOB.

23 Pecrpukrassl kinacca II. M3ommzomepsl. [Ipumep. Mcnonb3oBanne pecTpUKTa3 B FeHHOW HH)XEHEPHH.

24 TIpuHUMI TPOTYNKH 10 reHoMy. [lorck rena B 601b1110# 0671acTH reHOMa.

25 TlpakTryeckas 3HAYMMOCTb T€HHOW UHXKEHEpHUH pacTeHUil. COBPEMEHHBIE BEKTOPHI, HCIIOJIb3yEeMbIE
JIJIsl TEHHOW MHYKEHEPUH PACTCHUH.

26 Ilepenoc renoB u kionuposanue JJHK B kieTkax miekonuraronux (OCHOBHBIE IPUHIIMIIEL ).

27 ®ar M13. Crpoenue /IHK-dara. Bekropsl Ha ocHoBe (hara M13.
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28 OcHoBHble MeTOAbI BhAeNeHU U ouncTku JJHK u3 6akrepuii U KJI€TOK pacTeHHi.
29 Dxcnpeccust KIIOHUPOBAHHBIX TeHOB. OTOOP KJIIOHOB MMMYHOJIOTUYECKUMHU METOJIaMHU.
30 INonsartue BekTopa U perunueHTa. TpeGoBaHus K BEKTOpaM. BeKTopbl aBTOHOMHBIE 1 UHTETPAaTUBHBIE.

31 I'enHas uHX)eHepHUs KIETOK KUBOTHBIX. BekTopsl, nucnons3yemblie 115 BBeaeHusa JJHK B kinetku
YKUBOTHBIX.

32 Dnexrpodope3 JIHK B arapoznom rene. [lonpmwxkaocth Mosnekyn JIHK B arapo3HoMm resne, sHI00CMOC,
oKkpammuBaHue u ¢pororpagupoBaHUe TEICH.

33 MexaHu3mbl TpaHcro3unny. Pe3onbBasa, GyHKIMU pe30ibBa3bl. Pob cBEpXcupann3auy mpu
TPaHCIO3ULINU. BiusHIe TPaHCTIO30HOB Ha aKTUBHOCTh T€HOB Y PACTEHUH.

34 OcHoBHBIE (EPMEHTHI, UCIIOJIb3YyEMbIE B TCHHOU WHXKeHepHH. 2. IToyyeHne oTAeIbHBIX KOJTOHHUMA
Oaxtepuil. OnpeaeneHue HATMYKS M1a3MUJ] B OaKTepHAIbHBIX KIIETKaX.

35 Tlomyuenue pexkomouHanTHOM [IHK. KoHHEKTOPHBIN, peCTPUKIIMOHHO-IUTAa3HBIA METOIBI.
36 KioHupoBaHue reHOB KJIETOK *KUBOTHBIX uepe3 k/HK.
37 Beigenenne masmuaaon JIHK. Ouncrtka JIHK ot 6enkoB, PHK, monucaxapumos.

38 INomyuyeHune aMOPUOHATBHBIX CTBOJIOBBIX KJIE€TOK. [oyyeHre ToMO3UTOTHBIX TPAHCTEHHBIX MBIIIEH C
MOMOIIBIO SMOPHUOHATIBHBIX CTBOJIOBBIX KJIETOK.

39 CnocoObl NOTy4YEHHUs TEHOB.

40 Tlouck u oT60p pekoMOMHAHTHBIX KJIOHOB OakTepuii ¢ momombio JIHK n PHK 30n10B, 110
CEJICKTUBHBIM MapKepaM, SKCIPecCusi KIIOHUPOBAHHBIX T€HOB.

41 TlpencraBneHue 0 TOPU3OHTAIHLHOM ITEPEHOCE TPAHCIIO30HOB. [10HBIN (aKTHBHBIN) U Je()DEKTHBIN
TPAHCIO30HBI.

42 Nzyuenue cnenupuueckux PHK-tpanckpunros. HozepH 6710THI.
43 CpoiicTBa MIa3MUJHOTO BEKTOPA, €T0 KOHCTPYUPOBAHHUE.
44 Cuntes JIHK in vivo/ Cuntes JIHK in vitro (ITLIP). CxomcTBO 1 oTiau4wms .

45 OcHoBHble TpeOoBaHus, penbsaBisieMble K BekTopHbIM JIHK. UenHounble BekTOpHI. Mcnonb3oBanue
JAHK-¢daroB B kauecTBe BEKTOPOB.

46 Metonst ounctku JIHK ot 6enka, PHK. Onpenenenne konnentpanuu u creneau yuctorsl JTHK.

47 Vcnonb30BaHHUE PETPOBUPYCOB I TPAHCTEHO3a. JKU3HEHHBINA LIUKI peTpoBupyca. [IpuHuums
KOHCTPYHPOBAHHUS PETPOBUPYCHBIX BEKTOPOB

48 CxeMa TUITUYHOTO SKCIIEPUMEHTA 10 TTOJIYYCHHUIO U KIIOHUPOBAHHUIO peKOMOMHAHTHBIX Mosiekyn JJTHK.

49 OcHoBHble TpeOOBaHHUS K IITAMMaM MUKPOOPTaHU3MOB, UCTIOIb3YEMbIX B TEHHON MHXKCHEPHH.
[TonyuyeHne KOMIIETEHTHBIX KIIETOK.

50 Ilepenoc c remnst Ha GubTpel o Cay3epHy.

Tunosble 3axanus s 3a4era (IIK-2)
HE TIPETyCMOTPEHO

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC IPU3HAKH OCBOCHHUS (ITOKA3aTeIn

O1eHKka Komnerenun
JOCTHKEHHS Pe3yabrara)
TTK-2 3HaeT OCHOBHBIC METO/ABl TEHHOW WHXKCHEPHUH, IPOCICKHUBACT
«3a4TCHO»
MEKAUCIHUIUITMHAPHBIC CBA3U. VICIIONB3yeT COBPEMEHHYIO anmnapary u
(50 - 100 6anoB)
o0opyoBaHue.
[IK-2 He 3Haer OCHOBHBIE METOAbl TEHHOW HHXXCHEPHUH, U HE
«HE 3a4TCHO»
NPOCICKUBACT  MEXKIUCHUIUIMHApHBIE  CBsi3u.  He  ymeer

(0 - 49 6amon)

HKCIIATUPOBATh COBPEMEHHYIO armnapary U 000pyloBaHuUE.

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. IenkynoB, C. H. I'enernueckass wuHXeHepHs : ydeOHO-crmpaBouHOe mocobue. - 2023-05-21;
I'enernueckas umxeHepus. - HoBocubupcek: Cubupckoe yHUBEPCHUTETCKOE M3AaTenseTBo, 2017. - 514 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65273.html

2. Cy66oruna, T. H., Huxonaena, I1. A., Xapcekuna, A. E. MonekyssipHast OM0OJIOTUS M TeHHAsI HHKCHEPHS
: IPaKTHKyM. - Bech Cpok oxpaHbl aBTOPCKOTrO Ipasa; MoJekynsipHas OHOJOrHs U TeHHas WHXXEHEpHs. -
Kpacnosipck: Cubupckuii ¢penepanbubiii yausepeutet, 2018. - 60 c. - Teker : anexrponnsiii / [PR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/84253.html

3. IleryxoBa, E. B., Kanapckas, 3. A., Kpomuukas, A. 0. MonekynspHas OuoJorus ¢ 3JIeMEHTaMHU
TeHETHKH U MHKpOOuoJoruu : yueOHoe nmocobue. - Bech cpok oxpaHbl aBTOPCKOTO MpaBa; MoneKymnspHas
Ouomorusi C DJEMEHTaMH TeHETUKH U MukpoOuonmoruu. - Kazanp: Kazanckuii HanmMoHambHBIN

MCCIIEIOBATENIbCKUN TeXHOMoruueckuii yuusepeutet, 2019. - 96 c. - Tekcr : anexkrponnsiit / IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/109560.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. IImux P. HarmsgHas OWOTEXHOJIOTMST W TEHETHYECKAash WHXKEHEPHUs : CIPaBOYHUK. - MOCKBa:
Jlaboparopust 3nanuii, 2015. - 327 c. - Tekct : snexrponssii // DbC «KoHCynbTaHT CTyAeHTa By3a
Mensy3a [caitT]. - URL: https://www.studentlibrary.ru/book/ISBN9785996324071.html
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2. ¥pb6anosuy, O. 0., Kysmunkas, I1. B., Kaprens, H. A., ®omuna, E. A., Mansimes, C. B., Kynunkosuuy,
C. H., Jlyxanuna, H. B., laBsinenxo, O. I'., Jlemem, B. A., Cunopenko, E. B., I'yzenxo, E. B., XoTsuiena, JI.
B., lllumko, B. E., Topaeir, U. A., Akcenona, E. A., SApmonunckuii, /. B., Opnosckas, O. A., Anonuna, 1.
I'. 'eneTnueckue OCHOBBI ceneKIuU pacTeHu. Tom 4. BUOTEXHOIOTUS B CENEKIIMU pacTeHU. [ eHOMHKa 1
TreHeTHYeCKass WHXKEHEpHus. - Bech CpOK OXpaHbl aBTOPCKOTO TpaBa; [ €HETHMYECKHE OCHOBBI CEJIEKIIUH
pacrenuii. Tom 4. buorexnomoruss B cei. - MuHck: benopycckas Hayka, 2014. - 654 c. - Tekcr :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/29578.html

6.3 VHbIe NCTOUHMKMU:

1. Mon6wuo.py - http://molbiol.ru/

2. buomonexkyna - https://biomolecula.ru/
3. DnemeHThLpy - https://elementy.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHabHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyaIuTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA U HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JIoCTymna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlneH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00ecTICUeHHE:

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccronanbhsrii mioc 2007

Omneparmonnas cuctema Microsoft Windows 10

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snextponHo-6ubnnoreunas cuctema. — URL: http://www.iprbookshop.ru
2. ApxuB Hay4YHBIX XKypHAJIOB 3apy0OexHbIX n3narenbcTB. — URL: https://arch.neicon.ru

3. TocynapctBennas uHpopmanmonHas cucreMa «HarumonampHas snekTpoHHass Oubmmoreka» . — URL:
https://rusneb.ru

4. Hayunas snexktponHas oubnunoreka «KubepJlennnka». — URL: https://cyberleninka.ru
5. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

6. Hayunas oanexktponHas OuOmuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

7. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru
8. Poccwuiickas rocymapcrBennas oubnmoreka. — URL: https://www.rsl.ru
9. Poccwuiickast HanmoHanbHas Oubmauoteka. — URL: http://nlr.ru

10. VuuBepcurerckas OuONMMOTEKa OHJIAHH:  ANEKTPOHHO-OmMOMMoTeyHas cucrema. — URL:
https://biblioclub.ru

11. ®enepanpHoe xpanuwiumie «Exnnas xomnexknus nudpoBbIX oOpaszoBarenbHbIX pecypco». — URL:
http://school-collection.edu.ru

12. OBC «YuuBepcuterckast oubnmuoreka onnaita» . — URL: http://www.biblioclub.ru
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13. Dnexrponnast 6ubnuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

14. DneKTpoHHas oubnmuoTexa. O6pazoBarenpHas wiatpopma «tOpaiit». - URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275
15. ONEKTPOHHBIN KaTajaor dyHIaMEeHTaJIbHON OoubmuoTeKN TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog
16. FOpaiit: snexTponHo-0mbauoreuHas cucrema. — URL: https://urait.ru

DJIeKTPOHHAs HH(pOPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEMbIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



