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1. O0uue nmos1o:xxeHUst
1.1. lesp 1 321241 0CBOEHUSA TUCHUILINHBI

1.1.1. Lens.

dopMUpOBaHUE I1IEJIOCTHBIX TEOPETHYECKUX 3HAHWM OCHOB MOJIEKYJSIPHOW OWOJIOTHH C
BO3MOXHOCTBIO MX HCIIOJIb30BAaHUSI B HAyYHOW U KIMHUYECKOMN NMpaKTHKE, a TaKK€ O3HAKOMIICHUE
CTYACHTOB C TMPAKTUYECKUMU JOCTHKEHUSAMH COBPEMEHHOW MOJIEKYISIpHON Ouojoruu u
T€HETUYECKON MHKEHEPUH

1.1.2. 3agaun, pemnraempie B X0/1€ OCBOSHUS JUCITUTUTHHBI (MOTYJIs):

® OOyueHue CTYJICHTOB MPHUKIAIHBIM METOJaM COBPEMEHHOW MOJCKYISPHOH OMOJOTHH U
F€HHON HWHXXEHEpUM, MCHOJIBb3YIOIMMHUCS KaK B HAayYHOW JeATEeNbHOCTH, TaK U B
MOJIEKYJISIPHOM JUarHOCTHUKE;

® (O3HakOMJIEHHE CTYJICHTOB C MOJICKYJSPHBIMH W KJICTOYHBIMH MEXaHH3MaMHU
MaTo(QpU3UOIOTUIECKUX COCTOSHUM;

® ®dopmupoBaHHE HABBHIKOB MOKMCKA, M3YYCHHUS M aHAW3a HaydyHOH MH(OpMAIUU B 00JacTH
MOJIEKYJISIPHON OMOJIOTHH C MCTOJIb30BaHUEM COBPEMEHHBIX 0a3 JaHHBIX (pubmed, uniprot,
ncbi, pdb, ensmbl, gwips 1 np.) U aNTOPUTMOB aHAIU3a MOCJIEIOBATEIHPHOCTEH OCIKOB H
HYKJIEMHOBBIX KHUCJIOT;

® ®dopmupoBaHHE CHCTEMHBIX TEOPETHYCCKHUX, HAYYHBIX M MPHUKIAJIHBIX 3HAHUWA B 00JacTH

COBPEMEHHOM MOJIEKYJISIPHOM OHoJIorun

1.2. MecTo AucOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

HNucnunnuna «MonekynspHas Ouosnorus» usydaercs B 1, 2 cemecTpe (aX) MU OTHOCUTCA K
o0s3arenpHOM yactu brioka b.1 «lucuumianasl (MO )». SIBiseTcst 00s13aTeNbHON TUCHUTUTMHOM.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 7.0 3.¢.

JIJis yCHemHoro OCBOGHMSI HACTOSALIEH NUCHUUILIMHBI (MOAYIsl) oOydarouiuecs: JO0KHBI OCBOUTH
OCBOHUTH B paMKax CpPEIHEro MOJIHOro oOuiero oOpa3oBaHUs, CIEAYIOUIUE JUCHUILIUHBL: XUMHUS;
buonorust; MHoCTpaHHBIH A3bIK B TPO(ECCUOHAIBHOMN 1eATEIbHOCTH.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKOH JesATeNIbHOCTH, MPUOOPETEHHBIE TP OCBOCHUHU HACTOSIIEN
JUCHUIUIMHBI, HEOOXOAMMBI JJIsi YCHENIHOrO0 OCBOEHMs AucuMIUivH: KieTouHas HelpoOuosiorus;
VYrpaBiieHre HCCIEAOBATEIBCKOW NESITEIHHOCTRI0O M TJI00abHBIE TPEHIbl B COBPEMEHHOW HAayKe;
['eHOMHBIN, NPOTEOMHBII W MeTaOONOMHBINM aHanu3; Kierounele W pereHepaTUBHBIC

HEHPOTEXHOJIOTHH.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

1 cemectp

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Kox n HaumenoBanue Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

OIIK-1 Cnoco6eH ucno1b30BaTh M NPUMEHATh (yHAaMeHTaJIbHbIe OM0I0THYecKHe
NPeICTABJICHUS U COBPEMEHHbIE METOX0JIOTMYECKHE MOAXO0AbI VIl IOCTAHOBKHU M PeLICHUA

HOBBIX HECTAHJAPTHBIX 327124 B cepe npodeccuoHaNbHOI 1esiTeIbHOCTH

OIIK-1.1/12 Vcnionb3yet 3HaTh: OCHOBHBIE METOBI CTATUCTUYECKOM 00PAaOOTKU JAHHBIX U

COBPCMECHHBIC METOAbI IJIA MCTOABbI IMHAMHUYCCKOI'0O MOJACINPOBAHUS.

pemeHus .
Ymetb: [IpuMeHATh OCHOBHBIE METO/IBI CTATHCTHYECKON 00pabOTKH
npoeccuoHaNbHBIX 3a7ay.

TaHHBIX U TUHAMHYECKOTO MOJICIIMPOBAHUS C UCIIOIB30BaHUEM

sI3IKOB TIporpammupoBanus R, Python, Matlab.

Biaaers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM 1eHCTBUSIMH):
[IpuMeHeHHs: OCHOBHBIX METOJIOB CTATUCTUYECKONW 00paboTKU
JaHHBIX U JUHAMHYECKOTO MOJICIIMPOBAHMSI C UCIIOJIb30BaHUEM

S3BIKOB TIporpammupoBanus R, Python, Matlab.

OIIK-2 CnocoGeH TBOpYECKH HCIO0JIB30BATH B NPO(decCHOHAIBHOI 1esiTeIbHOCTH 3HAHUS
(pyHaaMeHTANbHBIX H NPUKJIAIHBIX Pa3/le/ioB JMCHUILINH (MOayJ1eil), onpeaeasiloIuX

HANPaBJIEHHOCTb MPO(eCCHOHANTBLHOI TeATeTLHOCTH




OIIK-2.1/]1 Mcnonb3yer B
npogeccuoHaIbHON
JeSITebHOCTH

JUCIUIUIMHEI, BXOISIINE B

IporpaMMy MarucTparyphl.

3HaTh: MeTOoM0JIOTHI0 CUCTEMHOIO IOAX0/1a, KPUTHUECKOTO aHaInu3a
npoOIeMHbBIX cuTyanuii; OCHOBHBIC TIPUHIIUITBEI KPUTHYECKOTO

aHajJIm3a.

Ymern: [lonyuaTs HOBbIE 3HAHUS HA OCHOBE aHaju3a, CUHTE3a U Jp.;
CobupaTh 1aHHBIE 110 CJIO0KHBIM Hay4YHbBIM NpoOIemMam,
OTHOCSIIIUMCS K NpodeccuoHaIbHOM 00nacTu; OCYIIECTBIATh MTOUCK
nHpOpPMAaIIUY U PEIICHHU Ha OCHOBE ICHCTBHIA, SKCTIEPUMEHTA U
OIbITa; AHATM3UPOBATH MTPOOJIEMHYIO CUTYaLIUIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIIAIOIINE U CBSI3U MEXy HUMHM; [ paMOTHO,
JIOTMYHO, apTYMEHTUPOBAHHO ()OPMHUPOBATH COOCTBEHHBIE CYKICHHS

1 OLICHKU.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HccnenoBanust npodiemMbl IpopecCuoHaNbHOM AesITETbHOCTH C
IIPUMEHEHUEM aHAJIN3a, CUHTE3a U IPYTUX METOJI0B
MHTEJUIEKTYalIbHON JIeATEIbHOCTH; BBIABICHHUS HAyYHBIX TPOOIEM U
HCII0JIb30BAaHUEM a/IEKBAaTHBIX METO/IOB ISl UX PEIICHUS;
JIeMOHCTPUPOBAHUS OLIEHOYHBIX CYX/IECHUH B peICHUH MPOOIEMHBIX

npodecCHoHANBHBIX CUTYaIUH.

OIIK-3 Cnocoden ncnoab30Bath GUIOCOPCKUE KOHIENIIMH eCTeCTBO3HAHUS U IIOHNMAHHe

COBpPEeMEHHBIX 0MOC(epHBIX MPOLECCOB /sl CHCTEMHOMH OLeHKH M MPOTrHO3a pa3BUTHS c(epbl

npogeccuoHAIbHOU AeATeJTbHOCTH

OIIK-3.1 /1 Ucnons3yet
dbunocodckre KOHIEIUA
€CTECTBO3HAHUS IS
CHCTEMHOI OIIEHKH U
MIPOTHO3a Pa3BUTHS CHEPHI
npodecCuoHabHON

JACATCIIbHOCTH.

3nath: CuHTaKcHC M OCHOBHBIC (GyHKIMU s36IKOB R, Python, Matlab.
OCHOBHBIE CTATUCTHYECKHE METOBI i KPUTEPHUH, U X PEalIn3aluio B

R; nunamudeckue Moaenu u ux peanusaiuio B Python u Matlab.

YmMmertn: MHTEpnpeTHpOBaTh pe3ysbTaThl 00pabOTKH
HKCHEPUMEHTATbHBIX ¥ KIMHUYECKUX JAHHBIX C UCIOJIb30BaHUEM R,
Python u Matlab.

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):

Hanwucanus nporpamm B R, Python 1 Matlab.

OIIK-7 Cnoco0en B cepe cBoeii npodeccHOHAIBHOM 1eATEILHOCTH CAMOCTOSITEILHO

onpeaeasTh CTPATErnio U MPo0JeMaTUKY UCCIeJ0BAHMI, IPUHUMATH pellieHNsl, B TOM YHUcJIe

HHHOBALlMOHHBbIE, BLIONPATH U MOAUGUIIMPOBATH METO/Ibl, 0TBEYATh 32 KA4eCTBO padoT u

BHe/IPeHHUE X Pe3yJbTAaTOB, 00eceYuBaTh MePbl MPONU3BOJACTBEHHOH 0€30MACHOCTH NPH

pelieHuN KOHKPETHOM 3a1a4n.




OIIK-7.1 /1 Onpenensier
CTpAaTEeryio M MpoOIeMaTUKY
UCCIIeIOBAHMI NP padboTe

HaJl IPOEKTaMHU B cepe

3HaTb: OCHOBHBIC IPUHIUITBI IPAQUIECKOTO MPEACTABICHUS

pe3ynbTaToB 00paboTku naHHbIX B R, Python u Matlab u Imagel.

YwMmetn: Vcnionp3oBaTh ocHOBHBIE TTakeThl R, Python, Matlab u

ImagelJ nns rpaduyeckoro npeacTaBieHUs pe3yabTaToB 00paboTKH

npogeccuoHaIbHON
JKCIIEPUMEHTAIIBHBIX TaHHBIX.

JESATEIBHOCTH.
Baaners npakTH4eCKUM ONBITOM (TPYAOBBIMH e CTBUAMM):
Hcnonb3oBanust ocHOBHBIX MakeToB R, Python, Matlab u ImagelJ s
rpauuecKoro MpeacTaBIeHHs pe3yIbTaToB 00pabOTKH
JKCIIEPUMEHTAIIBHBIX TaHHBIX.

2 cemecTp

Koa 1 HauMeHOBaHHE KOMIIETEHIIMH

Koa v nanmenoBanue
HHIMKATOPA J0CTUKEHUS

KOMIIETCHIIMHU

Ilnanupyemble pe3yJbTAThl OCBOCHHS AUCHUILINHBI (MOLYJI51)

OIIK-1 Cnoco0eH ucnmoab30BaTh M NPUMEHATH (PYHAAMEHTAJIbHbIC 0HOT0THYeCKHe
NpeACTABJCHHUS H COBPeMEeHHbIe MeTO10JI0rHYecKHe MOAXO0AbI VISl IOCTAHOBKH M pelleHus

HOBBIX HECTAHAAPTHBIX 3a71a4 B cepe NpodecCHOHATBHOMN JeATeTbHOCTH

OIIK-1.1 /12 Ucnons3yeT
COBpPEMEHHBIE METO/IbI JIJIs
pelieHus

HpO(i)CCCI/IOHaJ'IBHBIX 3ajJa4.

3HaTh: OCHOBHBIE METO/IbI CTATHCTUYECKOH 00pabOTKH JaHHBIX U

MCTOABI AMHAMHUYCCKOI0 MOJACIMPOBAHUS.

YMmetsb: [IpuMeHsITh OCHOBHBIE METOJIbI CTATUCTHUYECKOW 00pabOTKU
JAHHBIX ¥ TUHAMUYECKOT'0 MOAEITHUPOBAHUS C UCIIOIb30BaHUEM

A3BIKOB MporpammupoBanus R, Python, Matlab.

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):
[IpuMeHeHHsT OCHOBHBIX METOJIOB CTATUCTUYECKOW 00paboTKu
JAHHBIX U JUHAMUYECKOTO MOACIUPOBAHUS C UCIIOJIb30BAHUEM

A3BIKOB MporpammupoBanus R, Python, Matlab.

OIIK-2 Cnoco0eH TBOPUYECKH UCIOJIb30BATH B MPO(eCCHOHATBLHOM AeSITeJIbHOCTH 3HAHUS
dyHaaMeHTAJBHBIX U NPUKJIAAHBIX Pa3ie/ioB TUCHUILIMH (MOXYJIeid), OonpeaeaioImnX

HANPABJIEHHOCTH NPO(eCCUOHATIBLHOM AeSITeJIbHOCTH




OIIK-2.1/]1 Mcnonb3yer B
npogeccuoHaIbHON
JeSITebHOCTH

JUCIUIUIMHEI, BXOISIINE B

IporpaMMy MarucTparyphl.

3HaTh: MeTOoM0JIOTHI0 CUCTEMHOIO IOAX0/1a, KPUTHUECKOTO aHaInu3a
npoOIeMHbBIX cuTyanuii; OCHOBHBIC TIPUHIIUITBEI KPUTHYECKOTO

aHajJIm3a.

Ymern: [lonyuaTs HOBbIE 3HAHUS HA OCHOBE aHaju3a, CUHTE3a U Jp.;
CobupaTh 1aHHBIE 110 CJIO0KHBIM Hay4YHbBIM NpoOIemMam,
OTHOCSIIIUMCS K NpodeccuoHaIbHOM 00nacTu; OCYIIECTBIATh MTOUCK
nHpOpPMAaIIUY U PEIICHHU Ha OCHOBE ICHCTBHIA, SKCTIEPUMEHTA U
OIbITa; AHATM3UPOBATH MTPOOJIEMHYIO CUTYaLIUIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIIAIOIINE U CBSI3U MEXy HUMHM; [ paMOTHO,
JIOTMYHO, apTYMEHTUPOBAHHO ()OPMHUPOBATH COOCTBEHHBIE CYKICHHS

1 OLICHKU.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
HccnenoBanust npodiemMbl IpopecCuoHaNbHOM AesITETbHOCTH C
IIPUMEHEHUEM aHAJIN3a, CUHTE3a U IPYTUX METOJI0B
MHTEJUIEKTYalIbHON JIeATEIbHOCTH; BBIABICHHUS HAyYHBIX TPOOIEM U
HCII0JIb30BAaHUEM a/IEKBAaTHBIX METO/IOB ISl UX PEIICHUS;
JIeMOHCTPUPOBAHUS OLIEHOYHBIX CYX/IECHUH B peICHUH MPOOIEMHBIX

npodecCHoHANBHBIX CUTYaIUH.

OIIK-3 Cnocoden ncnoab30Bath GUIOCOPCKUE KOHIENIIMH eCTeCTBO3HAHUS U IIOHNMAHHe

COBpPEeMEHHBIX 0MOC(epHBIX MPOLECCOB /sl CHCTEMHOMH OLeHKH M MPOTrHO3a pa3BUTHS c(epbl

npogeccuoHAIbHOU AeATeJTbHOCTH

OIIK-3.1 /1 Ucnons3yet
dbunocodckre KOHIEIUA
€CTECTBO3HAHUS IS
CHCTEMHOI OIIEHKH U
MIPOTHO3a Pa3BUTHS CHEPHI
npodecCuoHabHON

JACATCIIbHOCTH.

3nath: CuHTaKcHC M OCHOBHBIC (GyHKIMU s36IKOB R, Python, Matlab.
OCHOBHBIE CTATUCTHYECKHE METOBI i KPUTEPHUH, U X PEalIn3aluio B

R; nunamudeckue Moaenu u ux peanusaiuio B Python u Matlab.

YmMmertn: MHTEpnpeTHpOBaTh pe3ysbTaThl 00pabOTKH
HKCHEPUMEHTATbHBIX ¥ KIMHUYECKUX JAHHBIX C UCIOJIb30BaHUEM R,
Python u Matlab.

Bianers npakTH4YeCKUM ONBITOM (TPYA0BBIMU /IeiiCTBUAMM):

Hanwucanus nporpamm B R, Python 1 Matlab.

OIIK-7 Cnoco0en B cepe cBoeii npodeccHOHAIBHOM 1eATEILHOCTH CAMOCTOSITEILHO

onpeaeasTh CTPATErnio U MPo0JeMaTUKY UCCIeJ0BAHMI, IPUHUMATH pellieHNsl, B TOM YHUcJIe

HHHOBALlMOHHBbIE, BLIONPATH U MOAUGUIIMPOBATH METO/Ibl, 0TBEYATh 32 KA4eCTBO padoT u

BHe/IPeHHUE X Pe3yJbTAaTOB, 00eceYuBaTh MePbl MPONU3BOJACTBEHHOH 0€30MACHOCTH NPH

pelieHuN KOHKPETHOM 3a1a4n.




OIIK-7.1/11 Onpenenser 3HaTb: OCHOBHBIC IPUHIUITBI IPAQUIECKOTO MPEACTABICHUS

CTpATerulo U MpobJeMaTuKy | pe3ynbraToB 00paboTku AaHHBIX B R, Python m Matlab u Imagel.

UCCIIEIOBaHMIA TIpU paboTe
YwMmetn: Vcnionp3oBaTh ocHOBHBIE TTakeThl R, Python, Matlab u
HaJI IPOCKTaMH B cepe
. ImagelJ nns rpaduyeckoro npeacTaBieHUs pe3yabTaToB 00paboTKH
npoeCCUOHATLHON

IKCIIEPUMEHTATIBHBIX IAHHBIX.

JESATEIBHOCTH.
Baaners npakTH4eCKUM ONBITOM (TPYAOBBIMH e CTBUAMM):
Hcnonb3oBanust ocHOBHBIX MakeToB R, Python, Matlab u ImagelJ s
rpauuecKoro MpeacTaBIeHHs pe3yIbTaToB 00pabOTKH

OKCIICPUMCHTAJIbHBIX JJaHHBIX.




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yvaromuxcs / Buabl yueOnbix 3ansatuii / | Becero |Pacnpenesienne yacos
DopMbI IPOMEKYTOYHOH aTTECTALUU 4acoB 10 ceMecTpam
1 2
Y4eOHble 3aHATHSA
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 90 44 46
cemectpe (KPO),
B T.Y.:
Cemunapckoe 3anstue (C3) 18 9 9
Jlexumonnoe 3anstue (JI3) 40 20 20
Jlaboparopuo-npaktudeckoe 3ansrue (JII13) 22 11 11
Komnokeuym (K) 10 4 6
CamocrosiTesibHas padora o0y4yaromuxcs B cemectpe (CPO), 100 50 50
B T.4.:
[TonroroBka K yueOHbBIM ay TUTOPHBIM 3aHATUSIM 100 50 50
IIpomexxkyTouHas aTTecTANMS:
KontakTHasi padoTa 00y4yaromuxcsi B Xo/ie MPOMe;KyTOYHOM 10 2 8
arrecranuu (KPITA),
B T.Y.:
3aver (3)* 2 2 0
Dx3ameH (D)** 8 0 8
CamocrosiTesibHasi patoTa 00y4YarIIMXCcsi MPH MOATOTOBKE K 24 0 24
npomMexyTounoi arrecranuu (CPITA)**
B yacax: OT/l = 224 96 128
O61as TpyJ0eMKOCTh KPO+CPO+KPITA+CPITA
aucuummael (OTJL) B 3aueTHbIX enunuiax: OT/] (B 7.00 3.00 4.00
yacax): 32

* Bpems 01 nposedenusi NpoMedicymouHol ammecmayuu 6 gopme 3auéma (3aujumsl KypCcosoll
pabomsi) evidensemcsa 6 pamkax Kowmakmuou pabomur (/[B3) Ilposedenue npomescymounoi
ammecmayuu 6 opme 3auéma (3awumsl Kypcoeou pabomvl) OpeaHu3yemcs 6 COOmMeemcmeul ¢
pacnucanuem 3aHAmuil.

** [Ipomeoicymounas ammecmayusi 00y4aroumuxcs no OUCYUnIuHe 8 oopme 3K3amMeHa Opeanu3yemcs 8



pamkax SKSaMeHaUuOHHOIZ ceccuu CcociacHoO pacnucaHuro JSK3aMeHO86. Bpe/mz HAa I’lOOZOI’I’IOGKy K

IK3AMEHY U eco npoxo:)fC()eHue ycmanaeaueaemcst yll€6HblM ni1aHom 06p61306ameﬂbHOﬁ npocpammasl.



3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

1 cemecTp
Ne Hudp HaumenoBanue pasjaesna Conep:xanue pa3jiesia M TeMbl B
/1 [KoMIeTeHIuH (Moay.Jis1), TeMbI AMJIAKTUYECKUX eJUHMIAX

AUCHHUIIINHbI

Pa3nea 1. O0mue noHATHS MOJIEKYJIAPHON Onostorun. HykiieMHOBBIE KHCIOTHI

1 |OIIK-1.1/J2, |Tema 1. BBenenue B XapakTepHucTUKa MOJICKYJISIPHON OMOJIOTHH KaK
OIIK-2.1]/1, |MoneKkynsipHyIO OMOJOTHIO. |HAyKH, €€ CBS3b C reHeTHKo. OOBEKTHI, 33/1a4H,
OIIK-3.1/11, OCHOBHBIE HAIIPABJICHUS U NIEPCIEKTUBbI
OIIK-7.1/1 Pa3BUTHS MOJICKYJISIPHON OHMOJIOTHH.
MornexysipHasi OMOJIOTHs KaK HayKa O
MeXaHHU3Max HacJleJOBaHUsl, epeiadu U
peanu3ayy reHeTHYeCKo HHPOpMaLny,
00BEKTaMHU KOTOPOM SIBIISIOTCS HYKJIEHHOBBIC
KHCJIOTHI M ONKU. 3a1a4il MOJICKYJIIPHOU
OMOJIOTUH: TIO3HAHHE OCHOBHBIX
3aKOHOMEPHOCTEH KU3ZHEECSATEIbHOCTH.
OyHIaMEHTAIBHOE U IPUKIIATHOE 3HAUCHUE
MOJICKYJISIPHOM OMOJIOTUU B OMOJIOTHH U
MeauuHe. MoieKysipHOu OUOJIOTHS KaK
CaMOCTOSITENIbHBIN pa3/iesl OMOJIOTUU; OCHOBHBIE
KJIFOUEBBIE OTKPBITHUS 3a nocaeanue 80 Jjer.
KpymHomacitabHble TPOEKTHI, TAKHE KaK
«I'eHoM yenoBeka». bellku 1 HyKIIEHHOBBIE
kucinoTel. O0Iee moHsATHE 00 X CTPYKTypax U
¢yukuumsx. JJHK kak renernyeckun maTepual.
[Tpupoaa reneTn4eckon WH(GOPMAIIHH.

LlentpanpHas 1orMa MOJICKYJIIPHOU OHOJIOTHH.

2 |OIIK-1.1M12, |Tema 2. CtpykTypa [lepBuuHas CTpyKTypa HyKJIEUHOBBIX KUCIIOT U3
OIIK-2.1M/]1, |HyKJI€HMHOBBIX KHCJIOT. HYKJ1€0TU10B. CTPYKTypa HyKJI€OTUAOB: IEHTO3BI
OIIK-3.1/11, U a30TUCTBIC OCHOBaHUA. [IypuHOBEIEC U
OIIK-7.1 11 MUPUMHUJINHOBBIE a30TUCTHIE OCHOBAHUS,

MOHSTHE O KETO-€HOJIBHOU TayTOMEPHS.
[leHTO3HBIN KOMIIOHEHT HyKieoTuaa; C'2-3H10- 1
C'3-3H710- KOHbOpMaIUU GypaHO3HOTO KOJIbIIA.

HYKJ'IGOSI/II[LIZ N-rinuko3ugHas CBA3b, CHH- U aHTH-




KOH(pOpMaLuu HyKJIe03u10B. HyKiIeoTuabl kak
dbocdopHbIe F3PUpPH HYKIIC03UA0B. Paznudnbie
TUTIBI HYKJICOTUIOB: HYyKJIeo3ua-S' (wnu 3')-
MoHodochaTsl; audocdatsr; Tpudocdarsl.
Maxkpoaprudeckue CBsi3u B MOJIEKYJIax
HykseoTu0B. KoMiutekcsl GpocdaTHbIX TPy
HYKJIEOTHI0B C MOHaMHU MeTalljIoB. 5'-3'-
dbochomurdupHas cBs3b, 00ECIIEUNBAIOIASL
(bopMHpOBaHKE TOIUMEPHOH LENOYKU
HYKJIEOTUA0B. ACCUMETPUYHOMN NOJTUMEPHOI
LETIOYKU HYKJIEMHOBBIX KHCIIOT: IOHATHE 5’ U 3’-
KOHIIa HYKJIEMHOBBIN KUCIOTHI. DH3UMAaTHUeCKast
Jerpajanys HyKI€HMHOBBIX KUCIIOT C IIOMOILBIO
9K30HYKJ€a3 v dHAoHykieas3. JJHKa3el n
PHKa3p1. OTKpBITHS, NPEILIECTBYIOLINE
ycta"oBieHuto cTpykTypsl JIHK. PerynspHocts
ctpykrypsl. [IpaBuna Yapragoda.
Maxkpomonekyispaas crpykrypa JJHK: nBonnas
cnupaib YorcoHa — Kpuka. [Tpunuun
KoMIuleMeHTapHocTu. dopMupoBanue
BropuyHOM cTpyKTyphl JJHK 3a cuer
BOJOPOJHBIX CBSI3€U U CTIKMHI-B3aUMO/IEUCTBUU.
Caxapodocdarnsriii octoB. Crimpanuzanus JJHK.
Bonbmas n manas 6oposaka THK, poib
HKCIIOHUPOBAHMS Pa3HBIX ATOMOB B OOJIBIIYIO U
maiyto 6opo3aky JAHK. IlpaBocniupansabie B- n
A- ¢popm IHK u neBocnimpansHas Z-popma
JHK. Ycnosus nepexona JIHK u3 oxnoit hopmer
B napyroi. Kectkocts Mosnekyibl JJHK.
XyructTuHOBCKHE napbl. OcoOble CTPYKTYPHI B
JUHK: obpamennslie netiu, TeaoMmepHas neris, G-
kBagpyruiekcbl. Onnouenovyeunocts PHK. Tumst
BrOpHuuHbIX cTpykTyp PHK: cnimpanuszamnus B
PHK, mmuibku ¢ TOpUEBBIMU NETIISIMU,
BBINETIIMBAHUS, TICEBAOY3IIbI, 1€(DEKTHI IIMHIICK..
BryTpunenoyeunsie B3aMMOAEHCTBUS KaK
¢baxTop GpopMHUpOBaHUS BTOPUUOH CTPYKTYPHI
PHK. 3'-au10- KOH(OpMarms prubdo3sl. A-popma

cnupanu PHK. HexkanoHnueckoe ciapuBaHus




a30THCThIX OCHOBaHuUU. IIpenckazanue
BropuyHO cTpykTypbl PHK (pcuer BeposiTHOCTH
00pa3zoBaHMs LIMUJIEK) [0 pacyeTy MUHUMAJIbHOU
cBOOOHOM 3HEpruu. TpeTnuuHas cTpyKkTypa
oxHouenoyeynsix PHK. O6pa3oBanue ueperikon
u n1oMeHoB. CriapuBaHue TOPLEBBIX METEND C
JAJIbHAMU OJTHOTSDKEBBIBMHU yUaCTKaMU
(«nanpHUE TICEBAOY3bD»). KoakcnanbHbIN
CTIKMHT JBOWHBIX crinpaieil. Obpa3oBanue
«COCTaBHBIX CIUpaliei». MarHui-uoOHHbIE
MOCTUKHU Mexay pochaTamu. PrnOo3HbIE
3aCTEXKU. A-MUHOPHBIE B3aUMO/ICHCTBUS.
TpoiCTBEHHBIE B3aUMOJEHCTBUS OCHOBAHUM,

(hopMHUPOBaHKE DIIEMEHTOB TPOMHBIX CITUPATICH.

Pa3gen 2. 'eHoMbI

OIIK-1.1]12,
OITK-2.M]11,
OIK-3.U/11,
OIIK-7.1/11

Tema 1. CtpykTypa renoma

KiroueBbie anmemenTsl reHoMa. OcoOEHHOCTH
OpraHM3ally F€eHOMOB Pa3JINYHBIX OPraHU3MOB:
IIPOKApHUOT (OTIEPOHHAs CTPYKTYpa), apXeH,
3YKapuoT (MOOUIIbHBIE JIEMEHTHI, UHTPOHBI U
9K30HBI, OOJIBIIIOE KOJIUYECTBO TTOBTOPOB).
[IpuHUIMIIBI OpraHK3aluy BUPYCHBIX TEHOMOB
(AHK n PHK-conep:xatue Bupycsl,
PETPOBUPYCHI). SAEpHBIM FEHOM U T€HOM
opraesul (MUTOXOHIPUAIIBHBINA 1
XJIOPOIUIACTHBIN reHoM). Opranusanusi reHoMa y
4esioBeKa. ['eHbl 1 MEXTE€HHBIE YUACTKH.
[IceBnorensl. TanaeMHBIE U TEPEMEKAOIINECS
MOBTOPBI. TaH/IEMHBIE TOBTOPHI:
MUHUCATEIUIUTHI, MUKPOCATEIUIUTHI U
caresuntHasa [JJHK. I[Iepemeskaromuecs moBTOPHI:
JAHK-TpaHCIIO30HbBI U PETPOTPAHCITO30HBI.
CpaBHEHHE T€HOMOB U 3BOJIIOLUS T€HOMOB.
[Tomxomp! K aHHOTHPOBAHUIO TEHOMOB: 0a3bI
JaHHBIX, IPOrpaMMbl. MOOUIIbHBIE TEHETUYECKUE
AJIEMEHTHI Y IPOKAPHOT U 3yKapHOT.
[lepemenieHue NOABUKHBIX TEHETHUECKUX
AJIEMEHTOB, COZIEpKAILMX T'€Hbl TPAHCII03a3bl, B
JHK-mumenu. CTpyKTypHas opraHu3anus

HCKOTOPBIX MOABUXKXHBIX 3JICMCHTOB! IS-




anemenTsl, JIHK-Tpancno3onsi,
PEeTPOTPAHCIO30HBI. [S-nocae10BaTeIbHOCTH KaK
KoMnoHeHT F-gakTopa 6akTepuii,
OIIPEIEIIAIONIETO CIIOCOOHOCTD TIepeadn
IeHETHYECKOro MaTepuasa Mpu KOHBIOTAIUH.
Tpancnozonsl 6akrepuit (Tn3, TnS5, Tn9, Tnl10).
Mexanusmsl TpaHcniosuuu. Pe3onbsasa,
¢byHKIMHU pe3osbBasbl. Ponb cBepxcnMpanu3anim
IIPU TPAHCTIO3UIUH. Perynsauus TpaHCIO3UINH
Tn10. TpaHCO30HBI 3YKapHOT.
JIByXKOMITOHEHTHAsI CUCTEMa TPAHCIIO30HOB.
[TonHbIii (aKTUBHBIN) U AeQEKTHBIN
TPaHCIO30HBL. BiusHue TpaHCIIO30HOB Ha
aKTUBHOCTH F€HOB Y PACTCHHUI Ha MpUMepe
KyKypy3bl. [IpecraBienue o ropu30HTaIbHOM
IIEPEHOCE TPAHCIIO30HOB. PETPOTPaHCIIO30HBI:
PETPOTPAHCIIO30HBI, COICPIKAIINE ATUHHbIC
koHueBbie MOBTOpbI (LTR) u ne-LTR
tpancno3oHsl. SINE, LINE, Alu.
Pacnipoctpanenue MOOMIBHBIX JIEMEHTOB CpeIn
BCEX CUCTEMATHUYECKUX TPYIII )KUBOTO MHUPA.
Postb MOOMITBHBIX JIEMEHTOB B MHAKTUBAIIUH U
M3MEHEHUH aKTUBHOCTH I'€HOB, B
«TOPU30HTAIILHOM» IIEPEHOCE I'CHOB, B
XPOMOCOMHBIX nepecTponkax. OCHOBHBIE
MEXaHU3MBbI TPAHCTIO3UIUH: PETUTUKATHBHAS
tpancno3unus JJHK-Tpancnozonos (copy and
paste) 1 nepemelleHne peTpoTpaHCIo30HOB (cut
and paste). Mcionb30Banue nuTerpassl sleeping
beauty B reHeTHUECKOW MHKEHEPUH JUIS

HUHTCrpalii KaCCCT B TCHOM MJICKOIIUTAIOIIUX.

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/11

Tema 2. MeTtareHoMuka

MeTtareHomuKka Jajst OorpeaeaeHus] BUAOBOTO
pa3zHoo0pa3usl OPraHu3MOB ONPEAEICHHOTO
6uotomna. Posib MeTareHOMUKHU B 9KOJIOTUYECKUX
UCCIeOBaHMIX. MeTareHoMHuKa CTOUYHBIX BOJ.
MerareHomMrKa MUKpPOOHOTHI. Pouth

MCTAarcHOMHUKHU B U3YUCHHUHN METa00INYECKON

B3aNMOCBA3U OPraHU3MOB.

Paznen 3. llpunuunsl ammimmukanun JIHK 1 cnioco0b1 padoTsI ¢ Hell




OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/1

Tema 1. Permnukanus JJTHK.

DKCIIEepUMEHTHI, 00ECTICUUBIIINE T0KA3aTEIBCTBO
renernyeckoit poau JJHK: saxcnepument
@penepuka ['puddurta; sxcnepument OcBasibaa
OBepu, Konuna Maxiayna u Maknuna
MakkapTtu; 3KkcriepuMeHT Anbppena Xepuu u
Maprts! Yeits. Moaenu perukanuu JHK.
OkcnepumeHT Mesenbcona u Crtans, 10Ka3aBIIUl
[10JIyKOHCEPBAaTUBHBIM MEXaHU3M PEIIMKALIUU
JHK. [TonsTHEe perinkoHa Kak eIMHULIbI
perunkanuy. Opuxunsl perukanuu. JJHK-
nonumepassl. O0mme npuHImnsl padots! JJHK-
nosmmepas. Pois paitmepos. [IoHATHE TOYHOCTH
U IIpoLieCCUBHOCTU. [IpuHIIMIIBI pemmKanun
JIHK. PernukaTvBHas BUJIKA U
nsyHanpasieHHbii cunres JJHK. ITonstue
JIMIMPYIOLIEH 1lenu 1 oTcTarouiei. [IpeppiBucToii
cunre3 IHK u ¢pparmentsr Okazaku. Mexanusm
perunkanuu JIHK y npokapuot. OcHOBHBIE
KOMITOHEHTHI PEIUIMKAaTUBHOW BUJIKU IIPOKAPHOT.
JHK-nonumepassl npokapuort: JHK-
nonumepassl | (IHK-nmonmumepaza Kopubepra), 11
u lII. ®parment Knenosa. Koppexrupyromas
3'-5' ak30HyKJI€a3Has akTuBHOCTH JJHK-
nosnmmmepas. [Ipanmasel. Xenukassl.
Tonouzomepassl u rupassl. JJHK-nuraser. Ponb
ckomp3smiero 3axuma. Opumkut Ori C E.coli.
WNuurmanus peruikanuu y E.coli u poinb
METWJIMPOBaHMsI B 3TOM Ipoliecce. Perukanust
KoJblEeBbIX 1ByHUTEBBIX JIHK mo tumy
«katsmerocs Konbia» (s garosoit JJHK) u «D-
netany (st mutoxonapuansHoit JTHK).
Peruukanus y asykapuot. PeIIMKoHbI 5yKapHoT.
JIHK-nionumepassl 3yKapuoT: OCHOBHBIE
peruukarusHble JIHK-nonumepassr u JIHK-
[I0JINMEPA3bl, yUACTBYIOIINE B PEMapaIiy.
Anepnsie IHK-noaumepassl BeicokoTouHbIE
perunkatuBHble JIHK-nonumepassl (peminkassl):
anepusle JJHK-nonmmepassr a, 8, € u

mutoxoHapuanbHas JIHK-nonumepasa vy.




BBICOKOTOUHBIE U HU3KOTOYHBIE pENlapaTUBHBIE
JHK-nonumepassl. [lonumepasnas n
npaiimasssle aktTuBHOCTH JIHK-nonumepassl o.
OCHOBHBIE KOMIIOHEHTBI PETJINKATUBHOMN BUJIKH
AYKapuoT U MEXaHU3M peIuMKanuu. Pomb
ckonb3siero 3axuma (PCNA). Konrpoib
pEIUIMKALMK y 3yKapHOT. POk IUKIMHOB 1
IUKJIMH-3aBUCUMBIX KHHA3 B (JOPMHUPOBAHUU H
aKTUBALlUU OPUIKUHOB y yenoBeka. ARS
aJIeMEHTHI Iposxokei. [Ipobraemsl perukanum u
CIOCOOBI MX PEIICHUS B XOJI€ PEIUINKAIIUH.
[TpoGnema permukanuu kKoHIoB nuHeitHON JTHK.
Crpyxrypna tenomepnoit IHK (TenomepHbie
MOBTOPB, t-neTis, G-KBaJApyIIEKCHI).
[ITenrepunoBeIi KOMILIEKC. Temomepasa kak

PHK-0enkoBbIlii KOMILIEKC.

OIIK-1.1/12,
OIIK-2.1/1,
OIIK-3.1/11,
OIIK-7.1/11

Tema 2. MeTonabl
amrmudukaruu JTHK.

[Tonmumepasnas nennas peaknus (I1LP) kak
Meron ammumdukanuu JJHK. TTLP ¢ nerekmueii B
KoHeuHoU Touke u [1LIP B peanrbHOM BpemMeHH.
[Ipaiimepsr nms [TLP. [TnaBnenune JIHK.
Temneparypa miaBnenus. Temmneparypa
ruOpuan3auy 30H1a Uiy npaimepa. CriocoOsl
nereknuu curnana npu [P B peanbHOM
BpemeHH: C HCTOIb30BaHHEM
uHTepKanupyromux ¢ayopodopos, TagMan
poOkI, scorpion (molecular beacon) mpoOwI.
[Tpunoxenus ITLP. ITL{P B peaibHOM BpeMeHH 1
obOpatHas Tpanckpunius. [P B peansHOM
BpEMEHH IS aHanu3a AuQdepeHnnanbHon
skcnpeccuu reHos, [P nas quarnocTuku
MH(MEKIMOHHBIX U HACJIEICTBEHHBIX
3a00NieBaHUM, MyTalluil, BOSHUKAIOUINX MTPH
OHKOJIOTHYECKHX 3a00JIeBaHUSAX U T.II.
W3oTepmMuueckre METO bl aMIUTH(PUKAITUN
CUTHaJja Ha mpuMepe (peKoMOMHAa3HON
nonmmMepasHon amrmumdukanuu (RPA) u
METJIEBON M30TEPMUYECKON aMIUTH(PHUKAIUSA
(LAMP).




OIIK-1.1J12,
OIK-2.U11,
OIK-3.U/11,
OIIK-7.W/11

Tema 3. MeToapl
CEKBECHUPOBAHHUS

HYKJIICMHOBBIX KHCJIOT.

CekBeHHpPOBAHUE MEPBOTO MOKOJICHHUS.
CexsennpoBanue JIHK mo Makcamy u ['unGepty:
METOJI XUMHUUYECKOH Jerpaialiiu.
Ou3umaruyeckoe cekBeHupoBanue JJHK mo
Cenrepy. CeKBeHUPOBaHHE HOBOTO MTOKOJICHUS
(NGS). ITpunIMIBE aMIIMPUKAANA U JETESKIIUNA
curHazia B NGS. Paznuunsie Texnonorun NGS:
MUPOCEKBEHUPOBAHKE, CEKBEHUPOBAHHE Ha
mwiardopmax Illumina u BGI, pH-
WHIYIIUPOBAHHOE CEKBEHUpOoBaHuE (ion torrent).
CekBeHupoBaHue TpeThero nokoienus (long read
sequencing): HAHOIIOPOBOE CEKBEHUPOBAHUE U
CeKBeHHpoBaHue Ha miatdopme PacBio
[Tpunoxenus NGS. LlenecooOpa3HocTh
npuMmeHeHns NGS npu yCTaHOBJICHUH
HACJIEICTBEHHOT0 3a00JIeBaHUs U BbIOOpa

TaKTHUKH JICYEHUS OITYXOJIEBBIX 3a00I€BaHUII.

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/1

Tema 4. OCHOBBI TEHHOM

WHXXEHEPUHU.

OCHOBHBIE NIOHATHUS TEHHON UHKEHEPUH:
KJIOHUPOBAaHUE, BEKTOD, IIIa3MUBbI,
Tpanchopmanus. KimroueBbie 31eMeHThI
BEKTOPOB, UCIIOJIb3YEMBIX B TEHHOW NHKEHEPUU.
CTpyKTypbl KOMMEPUYECKUX BEKTOPOB: OPHUIKUH
pEIUIMKALUY, CEJIEKTUBHBIE MapKephl, T'eH
YCTOMYMBOCTU K aHTUOMOTHKAM, IPOMOTP,
nonunuHKep. CriocoObl BCTpanBaHUs
gyxepoanoi JIHK B BexTop, noiayueHue
pexombunatuoii JIHK. Cucrema moaudukaimu-
pecTpuKIMU 6akTepuid. PecTpukTassl BTOPOro
tuna (II) u pecrpukrass! 1IS. M3ommsomepsl,
HEOIIM30MEPBI U U30Kayaomepsl. IIpaiimeps! s
BBeJleHus cailtoB pectpukuuu. JJHK-nurass.
JHK-nonmumepassl. [lonuaykineoTunkunasa gara
T4 u pocdarassl. besnurasHoe KIOHUPOBAHUE.
Tpancopmanus 6akrepuii. KomnereHTHbie
KJIETKU. AHaIN3 KJIOHOB. THUIIBI BEKTOPOB B
3aBHCHMOCTH OT 3aJau: BEKTOPA Il SKCIIPECCUH
O€JIKOB B KJIETKaX OaKTepHid U ISl SKCIIPECCHH
O€JIKOB B KJIETKaX MIJIEKOMMUTAIONINX. MeTObI

pa6otsl JIHK u PHK. Ananu3 HykJIeHHOBBIX




KHCJIOT C IOMOIIBIO 3JIEKTpodopes3a B arapo3HOM
U TOJIMaKpUIIaMUIHOM Tenie. Paspermarorias
CIIOCOOHOCTH relist. MeTo bl BU3yalu3aliu
HYKJIEMHOBBIX KUCJIOT B relie. JleHaTypupyromuii
anektpodopes. Kanmuisipuslii anekrpodopes.
[Tynsc-anekrpodopes. Ilonstre 6ubnuorexku
JIHK. OcHOBHBIE IPUHIHIIBI pabOTHI C
KoMMepueckumu onbdmmorekamu JJTHK.
I'enomubie OubaMoTeku. MicTopudeckue
MPUHIUIIBI TTOJTy4YE€HUS] TCHOMHBIX OUOJIHOTEK U
ux ckpununra. CaysepH- u HozepH-010TTHHT.
[Tonyuenue IHK- u PHK- 30110B 1151
rUOpUIN3AIMU C UCIIOIB30BaHUEM
ParMOaKTUBHBIX H30TOIOB WU (PIIyOPECHEHTHBIX
kpacureneil. bubnanorexu s NGS. OcHoBHBIE
NPUHIUIBI UX MOTy4eHus. PekomOuHaHTHBIE
Oenxu. Tarax st o0JeryeHust OUUCTKH UITH
nerekuuu. Caiitel npoteonusa. Bexkropa ans
HKCHPECCHH PEKOMOMHAHTHBIX OEITKOB U BEIOOP
CUCTEMBI KCIIPECCUU. DKCIIPECCHS
PEKOMOMHAHTHBIX OEJIKOB B KJIETKaX OakTepuii, B
KJIETKaxX JPOACKEH, B KIIETKaX HACEKOMBIX U B
KJIETKaxX MJICKOMUTAIOMMX. JlOCTOMHCTBA 1
HEJOCTATKU KaK10U U3 cucrteM. IIponssonctso
PEKOMOMHAHTHBIX OCJIKOB JIJIs1 HAYYHOU
JESTeTbHOCTH, JIJIsl MOJICKYJIIPHOM TMarHOCTUKU

" IJid MIPUMCHCHHUS B KIIMHUYECKOM IMPAKTHUKE.

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/11

Tema 5. PexomOuHamums
JIHK.

PexomOunarusa JIHK xak croco6 obecrnieueHue
TCHETUYECKON N3MEHUYNBOCTH. | OMOJIOTHYHBIC
mosnekysbl JIHK. I'omonoruynas, win oomas
pekoMOnHaIus (KPOCCHHTOBED). DKTOMHYECKas
PEKOMOWHAIINS MEK/Ty TOMOJIOTHYHBIMU
y4acTKaMU OJHOTO ITeéHOMa KaK YaCTHBIU CIy4au
TOMOJIOTUYHOM peKoMOWHanuu. Bo3HUKHOBEHHE
JeNeIN, THBEPCHH M TYTUTMKAIIN B PE3yJIbTaTe
TOMOJIOTUYHOM pekoMOuHanuu. OO01as Moaeb
KpoccuHroBepa (Mojaenb Xonuaes). Pe3onBassr u
OeNKu, 00eCTIeYMBAIOIINE MUTPAITUIO BETBICHHUS.

Mopaenb pekoMOWHAITNHY, TTPEATIOIararoIias




JBYHUTEBOH Pa3pbIB C MOCIECAYIOLIEH
penapanueit paspbiBa. CTpyKTypbl X0JIUAEs B
MO/JIENIN peKOMOWHAIMU. MHUTpaIysi BETBY,
reTepOyIUIEKCHI, pa3peIIEHUE CTPYKTYp
Xonnuaest ¢ TOMOLIbIO pe30iaBa3. Poib
PEKOMOMHALIMY B MOCTPETUTUKATHBHOMN
penapauuu. ['omonoruunas pekomobunamnus y E.
coli. ®ynknus 6enka Rec A (recA ¢unamenta).
RecBCD-komiuiekc. MexaHn3m roMoa0ru4Hoi
pexoMOuHHAIIM. MenoTrudeckasi peKOMOMHAIINS B
npodase nepBoro AeJICHUs y 3yKapHoT.
I'omonoru RecA y sykpapuor — Rad51 u Dmtl.
CrHanTOHEMHBIM KOMILIEKC. buonornyeckoe
3HAYEHHE TOMOJIOTUYHON PEKOMOMHALINY.
PexomMOuHaMoOHHAs penapanus y IpoKapuoT U
3yKapHuoT. Dykapuotudeckue Mexanusmbel DSBR,
SDSA (cuHT€3-3aBHCUMBIN OTXKUT LIeTIeH),
MEXAaHMU3M peIUIMKaIMK, HHAYLUPOBAHHOMN
paspsiBamu (BIR). MexanusMm penarypauun
onuHOYHBIX 1eniei (SSA) Bkiag pekomOuHanum
B FEHETUYECKYI0 U3MEHYMBOCTD. | 'eHHas
koHBepcusl. [lepecTponku XpoMocoM (B IEPBYIO
ouepelb AYIUIMKAIMK) 32 CYET SKTONYECKOU
pexoMOMHanMu. BO3HHKHOBEHNE HOBBIX T'€HOB 32
CUeT AUBEPreHIMH. MyJIbTUT€HHbBIE CEMENUCTBA.
Caut-cnenuduyeckas pekomounarus. Cait
cnenn(puieckue peKoMOUHa3bl KaKk
TonionzoMepassl Tuna I. CeMelicTBO UHTErpa3
(TUPO3UHOBBIX pekoMOMHA3). Cxema UHTerpaluu
¢ara nam61a B xpomocomy E.coli. AttP u AttB

caiitel. Cuctema cre-lox ¢ara P1.




OIIK-1.1]12,
OIIK-2.1]11,
OITK-3.1/11

Tema 6. ['opru30HTaNBHBIN

MIEPEHOC I'CHOB

Tpanchopmanus. Tpancaykiusa. Konstoranus. F’
-tutazmuaa 6axrepuii. Mcnons3oBanue AttP u
AttB caliToB 1 MHTETpa3 B TEHHON UHXXEHEPHUH
JUISI THTETPAlUK LEJIEBOr0 TeHETHYECKOTO
Marepuaia B reHoM. Mcronb30BaHus
pexombuHasbl Cre u caliToB Lox 1uist mosy4yeHus
T€HETUYECKU-PETAKTUPOBAHHBIX KIETOK U
KUBOTHBIX. MEeTOIbI JOCTaBKH T€HETHYECKOTO
Marepuana. TpaHcheKius mia3Mul U BUpyCHast
TpaHcayKuus. Tumsl TpaHChEKINN.
PekoMOuHaHTHBIE BUPYCHI. AZICHOBUPYCHI,
aJIcHOACCOLMAPOBAHHBIMU BUPYCHI, PETPOBUPYCHI
U JICHTUBUPYCHI, BUPYC BE3UKYJISIPHOTO
cromatuTa. Mlcnonp30BaHne BUPYCHBIX BEKTOPOB
B HAYYHOU JIEATENBHOCTH, JIsl TEHHOM TEpanuu u
JUIsl BakIIMHAIMK. be3onacHoCTs 1

HMMYHOI'CHHOCTbD.

OIIK-1.1]12,
OTK-2.M]11,
OIIK-3.M]11,
OIIK-7.M/11

Tema 7. Penmapanus JJHK

Tuns! noBpexaennii JIHK u npuunnsl ux
nosiBJIeHUM. THUIIBI IPSMOY penapanuu
nospexaeHuil JIHK. Ilpamas penapanus
TUMUHOBBIX IUMEPOB U IpsiMasl penapanus
METWJIMPOBAHHBIX OCHOBAHUN. DKCLIIM3UOHHAs
penapanuy MyTeM BbIpe3aHUs HyKI€OTUA0B U
ITyTEM BBIPE3aHMsI SKCIIU3USI OCHOBAHUIA.
[IpencraBnenust 06 oMMOKaX pEIUIHKAINH,
00YCJIOBJICHHBIX NMpocKajb3biBanuem JJHK-
nojuMepassl. VcrpasieHue omnboK peruKanuu
C MOMOIIBIO MPY(PUINHTOBOM aKTUBHOCTH
MOJIMMEpPa3 M UCIPaBJICHUE OUIMOOK PETUTUKAIIIH
C TMOMOIIIBbI0 MeXaHn3Ma mismatch repair.
Penapauus neynuressix paszpsioB JIHK o
MeXaHu3My romojoruyHoit pekomOunanuu (HR)
U TI0 MEXaHU3MY HETOMOJIOTMYHOTO COEAMHEHUS
kou1oB (NHEJ). SOS-otser y E.coli. Ponb
oenkoB LexA, RecA, Umu.




OIIK-1.1]12,
OITK-2.M]11

Tewma 8. Co3peBanue T u B

KJICTOK

CozpeBanue T u B knetok. Opranuzanus jJokyca
TE€HOB aHTUTEN U T-KIeTOUYHBIX peuentopoB. VDJ-
pexombuHanus. [lpasuno 12/23. Mexanusm
dhopmupoBanus HOBBIX T- 1 B-kineTounsix
penienitopoB. CmeHa u30TumoB (class switch) mpu
co3peBanuu B-knetok. ComaTuaeckuit
rurnepMyTareHes s yayduieHust ahpuHHOCTH

AHTUTCII.

OIIK-1.1]12,
OIK-2.M]11,
OIIK-3.M]11,
OIIK-7.M/11

Tema 9. MeTonasl

PCAAKTUPOBAHUA I'CHOMA

MeTopl pelakTUpOBaHMsI TEHOMA: HYKJI€a3bl C
IMHKOBBIMHE Majbliamu (Zn-finger), Hykieassl
TALEN, ucnions3oBanue cucrembl CRISPR-Cas.
IIpeumy1iecTBa ¥ HEAOCTATKU KaXI0U U3
cucreM. [IpyHIMN perakTHpoBaHMs FeHOMa Ha
OCHOBE BHECEHMSI JIBYLIEIIOUEYHOI'O Pa3pbiBa B
onpeaenenHoe mecto JIHK. Hykneasa Cas9 u
Casl2a. I'mnossie PHK. ITon6op runossix PHK ¢
MMOMOLIBIO OHJIAMH-CEPBUCOB. J[0CTaBKa r'MI0BBIX
PHK ¢ momomsio mnasmug u ¢ nomorso PHK-
tpancgexuun. Paznuunsie npunoxenus CRISPR
/Cas 1 HOKayTa, HOKMHA ¥ U3MEHEHHS
skcnpeccuu reHoB. CRISPR/Cas ckpuHUHT.
IIpuMeHeHnEe TEHOMHOTO pEAAKTUPOBAHUS B
Hay4YHOU JEATEIbHOCTH U IEPCIEKTUBHON
KJIMHUYECKOH MpakTuke. In vivo perakTupoBaHue
KJICTOYHOM KyJIBTYpHI U €X VIVO peJaKTHPOBAHUE

KJICTOK IJId TCpaIlinu.

Pa3nen 4. Tpanckpunuus u co3pesanne PHK

OIIK-1.1]12,
OIK-2.1]11,
OIK-3.U/11,
OIIK-7.W/11

Tewma 1. Tpanckpunuus

Tpanckpunuus y sykapuot. [IpomoTopsl,
JHXaHCEPBI, cailieHceps! y sykapuot. PHK-
ITOJIMMEPa3bl 3yKapuoT: saepubie PHK
nonumepassl I, 11 u I11. Obume n ciennduaeckne
cyowsenunuiibl. [lpoMmoTops! 1 O0a3aibHBIC
TpaHcKpunuuoHHsle ¢pakrops! a1 PHK-
nonumepas I, 11 u I1I. Pons dakropa TBP B
WHUIMAIIN TPAHCKPUIIHU. ba3anbHbie hakTopsl
tpanckpunuuu 1 PHK-nonumepassr 11
JleTanbHbBIM MEXaHU3M UHUITHAITUN
TPAHCKPUIILIUK Ha 3YKapUOTUYECKUX TPOMOTPOB

st PHK-nmonmumepassr 11. [1ay3a u apect




snonranuu. Pons paxropoB NELF, DSIF u p-
TEFb. Ponb ¢pochoprnrpoBanuss aMUHOKHCIOT B
noBTOpax renramep B C-KOHLIEBOM JJOMEHE
Haubonbiel cyorenuuauiel PHK-nomumepasesr 11
(Rpbl) B uHUIIMAIINY, STIOHTAIIMHA U TEPMUHAITUU
TPaHCKpHUMUUHU. TpaHCKPUIIIMOHHASL aKTUBHOCTb
T€Ha €CTh Pe3yJbTaT B3aUMOACHCTBUS
aKTHUBATOPOB M MHTUOUTOPOB TPAHCKPHUIILIHH.
Posns HXaHCEPOB M KO(AKTOPOB B aKTUBAIMH
TPAHCKPHILNHU. YYaCTKU CBSI3bIBAHUS IS
cienupuieckux (pakTopsl TpaHCKPHUILIUU. [ eHbI
«JIOMAIITHETO XO3SUCTBa» U PETYJIISALHS
aKTUBHOCTH cnienuduyecknx reHoB. CrocoOsl
aKTHBAIUU TPAHCKPUIIIMOHHBIX (DaKTOPOB.
[Tpumeps! HanboIee N3BECTHBIX
TPAHCKPHUIILIMOHHBIX (PaKTOPOB,
00eCTIeYNBAIOIIUX PETYJIISAIMIO SKCIIPECCUH TeHOB
Ha ctaguu uauimanuu (Jun/fos, STAT, CREB,
P53, peenTopsl CTEPOUIHBIX TOPMOHOB,
perenTop peTHHOEBOM KUCIOThI, myc, elk, ATF4,
NFkB, E2F1, HIF1/2, GCN4). I1HK-
CBSI3bIBAIOIIME IOMEHBI TPAHCKPHUITLIUOHHBIX
¢axTopos. JlpoxckeBast AUrHOpHUIHAS CUCTEMa Ha
ocHoBe (hakTopa Tpanckpunuuu GAL4.
[Tpumepbl HapyIIEHUS PEryJIALUU TPAHCKPUIIIIUN
T'€HOB B MHOTOKJIETOYHBIX OpTaHU3MaX.
W3yudenue perynsiuy TpPaHCKPHUIILUU Ha
KJICTOYHOM ypoBHe. TpaHCKpUIITOMUKA Ha
YpOBHE OJIMHOYHBIX KJIETOK. In vitro
TpaHCKpUILus ¢ ucnoiaszoBanuem T7 PHK-

MIOJINMEPA3BL.

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/11

Tema 2. Co3peBannie PHK y

9YKapHoT.

CospeBanne PHK u tpancnopt PHK u3 sigpa B
nurormiasmy. [Iponeccunar MPHK sykapuot u3
rereporenHoi sueprHoit PHK (rsPHK).
Ksnuposanue 5-xonna. [lonuanenunupoBanue.
[TonuA-nonumepasa. Ponb curnana
MOJIMAJICHUIIUPOBAHUS B TEPMUHAIIUU
TpaHckpunuuu. Hannyre HecCKOIbKUX CUTHAIOB

MMOJIMaAACHUIINPOBAHUS. Ponn




nonuaaeHunuponanus B 3amure MPHK ot
nerpanauny, B 3kciopre MPHK B niuronnasmy n
B perysiauuu Tpanciasauuu. Craiicunr np-MmPHK.
Wutponsl 1 u 2 tuna. Crinaiic-caiThl.
KoHceHcycHble ociieoBareabHocTd 5'- 1 3°-
craiic-caiitoB. Peakuuu TpancaTepupukaniu
nipu crutaiicunre. Crtaiicoma. @opMupoBaHue
MaPHII ¢ momompio MaPHK u BcmoMorareabHbIX
6enxoB. MexaHH3M cIUIalicuHra ¢ 00pa3oBaHueM
CTPYKTYyp THna jacco. [IpaBuia crutaiicunra.
ITpumeps! Oosie3HEN, CBA3aHHBIX C HAPYIIEHUEM
craiicunra: heHUIKeToHypus, OeTa-
TajuieceMusi. JHXaHCEPbl U CalJIEHCEPHI
crnaricuara. SR-0enku, OelIKu ceMeincTBa
hnRNP, nonmupumuanH-cBs3bIBaONINE OSTKA
KaK peryjsTopsl CIUIaliCuHIa. AJIbTepHATUBHBIN
CIUTAMCHHT KaK CIIOCO0 PEryJIsilMU SKCIPECCHU
T€HOB U KaK croco0 o0pa3oBaHUs
TKaHecneuu(puuHbix ¢popm Oenka. Pons PHK-
CBSI3BIBAIOIIUX OEJIKOB B aJIbTEPHATUBHOM
crutaiicunre. [IpuMeps! anbTepHaTUBHOTO
crutaiicuara (B T.4. 17151 0ETTKOB HEPBHOM
cucteMbl). TpaHc-cruiaiicuHT (Ha mpUMepe
Tpunanocom u Hemaron). Pons U7 msPHK B
npoueccuHre 3’-koHia ructonoBoi npe-mPHK.
ConpsikeHue K NUpOBaHUs, CIUIACUHIa U
MOJIMAICHUIINPBOAHUS ¢ TpaHCKpunuen. Poib
dbochoprmrpoBaHus AMUHOKHUCIIOT B TIOBTOPAX
rerntamep B C-KOHIIEBOM JOMEHE HauOOoJbIIeH
cywequannbl PHK-monmumepassr 11 (Rpbl) B
K3IIMPOBAHUH, TIOJINAICHUINPOBAHUM U
cruiaricure. Beicokas ckopocTh pacnaja mpe-
MPHK B spe; pons PHK- cBs3biBaromux 6enkoB
u MaPHII B nonnepxanuu crabminbHoctn MPHK..
benku kommiekca coenuHenus 3x30H0B (EJC).
Honcenc-onocpenosannas nerpaganus MPHK
(NMD). P-bodies. [TocTTpaHckpummmroHHOE
penaxktupoBanue MPHK: penakruposanne MPHK

(MHTPOHOB, 3K30HOB, 3 HETPAHCIUPYEMBIX




obunacreif) pegaktupoBanue perynsatopasix PHK,
TPHK, pPHK. Jlezamunazst ADAR u APOBEC.
[Tpumeps! npyrux moaudukanuii B MPHK:
METWJINPOBAHUE, IICEBAOYPUINHIINPOBAHUE.
ITpoueccunr pPHK sykapuor.
Camocmaiicupyimuecs HUHTpoHbl. Co3peBaHue
TPHK sykapuor. PenaktupoBanue
MUTOXOHJIPHAJIBHBIX U XJIOPOIIJIACTHBIX
TPaHCKPUIITOB pacTeHUuu. JKcnopT 3penoit MPHK
u3 aapa B uuromnasMmy. Ctpykrypa 3penoit MPHK
Y 3YKapHoT: K311, 5'-HETpaHCIupyeMast TUAepHas
obnacts (5’HTO), oTKpbITast paMKa CYMTHIBAHUS
(xogupyromas 6enok), 3'-HeTpaHcaupyemas
obmacts (3’HTO), monmuA-xsoct. Pons S’HTO B
perymsiuuu TpaHeasuuu v poas 3°’HTO B
perymsiun ctabunbHoctr PHK 1 B perynsiiun
Tpancisiuuu. CesszpiBanue PHK-cBsi3piBaromumx
oenxoB ¢ S'HTO u 3'HTO. Casa3biBanue miRNA ¢
3'HTO. Poas 3’HTO B onpeneneHre BpeMeHU
xu3Hu MPHK u ee BHyTpHKI€TOUHON
nokann3anuy. CoBpeMEHHBIE MMOAXOAbI K
nzyuenuto cozpeanusi MPHK. Metoasr CLIP,
oucynbpuTHOE cekBeHnpoBanue, PHK-
MMMYHOIIPELMITUTALUS C UCTIOIb30BaHUEM

antuten K mogudukammu PHK.

2 cemecTp
Ne HIndp HaunmenoBanue pasaena Coaepsxanue pasaesa M TeMbl B
/1 (KoMIeTeHuu (MoayJisi), TeMbI IUAAKTHYECKHNX eINHHIIAX

JAUCHHUITIJIMHbI

Paznea 1. llpunuunsl ammimmukanun JIHK u ciocodb1 padoTsl ¢ Hell

OIIK-1.1M12, |Tema 1. Pemmukamus JITHK.
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1 /1

DKCTepUMEHThI, 00ECIICUHBIINE 10KA3aTEIBCTBO
renernyeckoi ponu JJHK: skcriepumeHT
®penepuka ['puddura; sxcnepumenT OcBanabaa
OBepu, Konnna Maxkiayna u MakiuHa
MakkapTH; 3KcriepumMeHT Anbdpenaa Xepum u
Mapts! Yeit3. Moaenu perunkanuu JJHK.
OxcnepumeHT Me3enbcona u Ctans, 10Ka3aBIIUN

HOHYKOHcepBaTHBHBIﬁ MCXaHU3M PCIINIMKAlINH




JHK. ITonatue penimkoHa Kak e IMHUIIbI
peruukanyy. Opuxunsl perukanuu. JJHK-
nonuMepassl. O0mmue npuHImnel padors: JJHK-
nosmmMepas. Poiub npaitmepos. [loHsATHE TOUHOCTH
U IpoliecCUBHOCTH. [IpuHIMIBI perukanuu
JAHK. PeruinkatuBHas BUJIKA U
neyHanpasieHHbll cuHtes3 JJHK. ITonstue
JUIMPYIOLIEH ienu 1 oTcTaromiei. IIpepsiBucToiin
cunre3 IHK u ¢pparmentsr Okazaku. Mexanusm
peruukanuu JIHK y npokapuot. OcHOBHBIE
KOMIIOHEHTBI PEIUIMKATUBHON BUJIKU IPOKAPHOT.
JHK-nonumepass! npokapuor: JJHK-
nonumepassl | (IHK-nmonmumepaza Kopubepra), 11
u IlI. ®parment Kiienosa. Koppekrupyromias
3'-5' ak30HyKI€a3Has akTuBHOCTH JJHK-
nosmmMepas. [Ipanmasel. Xenukassl.
Tonouzomepassl u rupassl. JJHK-nurassl. Pons
ckomnpasmiero 3axuma. Opumkul Ori C E.coli.
WNuuntmanus peruikanuu y E.coli u ponb
METWIMPOBAHMSI B 3TOM Ipoliecce. Perunkanus
KoJb1EeBbIX 1ByHUTEBBIX JJHK mo Tumy
«katsmerocs koibia» (ans ¢arosoit JJHK) u «D-
netany (st mutoxonapuansHoit JJTHK).
Perunkanus y sykapuoT. PerummkoHsl 3yKapuor.
JIHK-nonumepassl 3yKapuoT: OCHOBHbIE
peruukatuBHble JJHK-nonumepassr u JJHK-
NOJIMMEPA3bl, yUACTBYIOIINE B PENapariy.
Anepunrie IHK-nonumepassl BeicokoTouHbIE
peruukatuBHble JIHK-nonumepass! (permkassl):
snepuble JJHK-nonumepasst a, 8, € u
murtoxoHapuanbHas JJHK-nonumepasa vy.
BbICOKOTOYHBIE 1 HU3KOTOYHBIE PENIapPATUBHBIE
JHK-nonumepassl. [lonumepasnas u
npaiiMasisle aktTuBHOCTH JIHK-nonumepassl a.
OCHOBHBIE KOMIIOHEHTBI PENINKATUBHON BUJIKH
AYKapuoT U MEXaHMU3M peruiMKanuu. Pomib
ckonpasero 3axuma (PCNA). Kontposnb
peIUIMKalMK y 3yKapuoT. Pojib HUKIMHOB 1

[UKJIMH-3aBUCHUMBIX KWHa3 B (JOPMUPOBAHUH U




aKTHUBALIUU OPUIKUHOB Yy 4yenoBeka. ARS
3JIeMEHTHI apoxokei. [Ipobraemsl perumkanum u
CHOCOOBI UX PEUICHHUS B XOJ1€ PEIUIUKALIUH.
[Ipo6nema pernukanuu kKoH1oB nuHeiHOH JTHK.
Crpyxkrypna tenomepsaoi [IHK (Tenomepnbie
HOBTOPBI, t-1eTis1, G-KBaJpyIIEKChI).
[ITenTepuHoBHIi KOMILIEKC. Temomepasa kak

PHK-0enkoBbIli KOMILIEKC.

OIIK-1.1U[2, |Tema 2. Metoabl [Tomumepasnas nennas peakmus (ITLP) kak
OIIK-2.1/1, [ammmdukammu JJHK. merona ammumdukanuu JJHK. ITHP ¢ nerekueii B
OIIK-3.111, KoHeuHoU Touke u [TL[P B peanbHOM BpemMeHHU.
OIIK-7.1 11 [paiimepst aost [P, [TnaBnenune JJTHK.

Temnepatypa muiaBneHus. Temmneparypa
rudpuan3aIy 30H1a uin npaiMepa. CrnocoObl
nerekuuu curdana npu [P B peansHoM
BpemeHu: C HCTIONb30BAaHUEM
uHTepKanupyromux dpiayopodopos, TagMan
poOkI, scorpion (molecular beacon) mpoOwI.
[Tpunoxenus ITLP. ITL{P B peasibHOM BpeMeHH U
obpatHas tpanckpunuus. [TI[P B peansHOM
BpEeMEHH Il aHanu3a AuddepeHnnanbHON
skcrnpeccuu reHoB, [P nns nuarnoctuku
MH(EKINOHHBIX U HACIEICTBEHHBIX
3a00JIeBaHUH, MyTal1il, BOSHUKAIOIIUX TPU
OHKOJIOTUYECKUX 3a00JIEBaHUAX U T.II.
H3oTepMuyeckre METObl aMIUTH(PUKAITTT
CUTHaJIa Ha MpuMepe (PeKOMOMHA3HOU
nosmmMepasHoit ammumdukamnuu (RPA) u
METJIEBON N30TEPMUUECKON aMIUTH (UKL
(LAMP).




OIIK-1.1J12,
OIK-2.U11,
OIK-3.U/11,
OIIK-7.W/11

Tema 3. MeToapl
CEKBECHUPOBAHHUS

HYKJIICMHOBBIX KHCJIOT.

CekBEeHHUPOBaHHE TIEPBOTO TIOKOJICHHS.
CexsennpoBanue [IHK mo Makcamy u ['unGepty:
METOJI XUMHAYECKOU JAerpalaliyi.
On3umarnyeckoe cekBeHuposanue JJHK no
Cenrepy. CekBEeHUPOBAaHHE HOBOTO MMOKOJICHUS
(NGS). IpuaIMIBE aMITH(OUKAITAN U ACTEKITUN
curnana B NGS. Paznuunsie Texnonorun NGS:
NPOCEKBEHUPOBAHUE, CEKBEHUPOBAHHE HA
mwiardopmax Illumina u BGI, pH-
WHIYIIMPOBAaHHOE CEKBEHUPOBaHME (1on torrent).
CexBeHupoBaHue TpeThero nokosienus (long read
sequencing): HAHOIIOPOBOE CEKBEHUPOBAHUE U
ceKkBeHHpoBaHue Ha atdopme PacBio
[Tpunoxxenus NGS. Llenecoo6pa3HocTh
npuMmeHennss NGS npu yCcTaHOBJICHUH
HaCJIEICTBEHHOTO 3a00JIeBaHUS U BbIOOpa

TaKTHUKH JICYEHHUS OITyXOJIEBBIX 3a00I€BaHUIA.

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/1

Tema 4. OCHOBBI TEHHOM

WHXXEHEPUHU.

OcHOBHBIE IOHATHUS TEHHON UH)KEHEPHHU:
KJIOHUPOBaHUE, BEKTOP, IIa3MUBbI,
Tpanchopmanus. KimroueBbie 31eMeHThI
BEKTOPOB, UCIOJIb3yEMBIX B TEHHOW HHKXEHEPUU.
CTpyKTypbl KOMMEPUYECKUX BEKTOPOB: OPUIKUH
peIUIMKaLNH, CENEKTUBHBIE MapKeEPbI, FEH
YCTOMUYMBOCTH K aHTUOMOTHKAM, TIPOMOTP,
nonunuHkep. CriocoObl BCTpanBaHUs
gyxepoanoi JIHK B BexTop, nonyuyenue
pexombunatnoit JIHK. Cucrema monudukanum-
pecTpukIK 6akTepuii. Pectpukrassl BToporo
tuna (II) u pecrpukrassl IIS. M3ommuzomepsl,
HEOIM30MEPBI U N30Kayaomepsl. IIpaiimepst a1
BBeJleHUs caiiToB pectpukuuu. JJHK-nurassr.
JHK-nonumepassl. [lonmuHykneoTuakunaasa gara
T4 u pocdarassl. besnurasnoe KIOHUPOBAHUE.
Tpancdopmanus 6akrepuii. KommnereHTHbIC
KJIETKU. AHaJIN3 KJIOHOB. THIIBI BEKTOPOB B
3aBUCHMOCTH OT 3ajja4: BEKTOpa ISl SKCIIPECCUU
0ETKOB B KJIETKaX OAKTEPHH U ISl SKCIIPECCUU
0ETKOB B KJIETKaX MJIEKOIUTAIONINX. MeTo bl

pa6otsr JIHK u PHK. Ananu3 Hyk/I€eMHOBBIX




KHCJIOT C TIOMOIIBIO 3JIEKTPOQope3a B arapo3HOM
¥ TOJIMAaKpHIIaMHUIHOM Tenie. Paspemarommas
CHOCOOHOCTH redisd. MeTo bl BU3yalln3aluu
HYKJICMHOBBIX KHCJIOT B rejie. JleHaTypupyromum
anektpodopes. Kanumnspuslii anekrpodopes.
[Tynec-anexrpodopes. Iloustie 6ndIMOTEKH
JIHK. OcHOBHBIE IPUHITUIIBI PAOOTHI C
KomMmepueckumu oubarorekamu JTHK.
I'enomubie OubMUOTEKH. McTOpHUeckue
HPUHIHIIBI TOJTyYeHHs] TCHOMHBIX OMOIMOTEK U
ux ckpunHuHra. CayszepH- u HozepH-O0TTHHT.
[Tonyuenue IHK- u PHK- 308108 1151
rHOPHUIN3AINH C UCTIOJIb30BaHHEM
PaZMOaKTUBHBIX U30TOMOB WU (IIyOPECHEHTHBIX
kpacureneit. bubmmorexu 1t NGS. OcHOBHBIE
NPUHIHIBI UX TTOTydeHus. PekoMOnHaHTHBIE
6enku. Tarax [uis o0neryeHust OUUCTKU HITH
nerekuuu. Cailtel npoTeonusa. Bexropa ais
HKCIPECCHH PEKOMOMHAHTHBIX OEIIKOB U BHIOOP
CUCTEMBI IKCIPECCUU. DKCIIPECCUS
PEKOMOMHAHTHBIX OCJIKOB B KJIETKaxX OakTepuii, B
KJIETKaxX JPOAOKEH, B KIIETKaX HACEKOMBIX U B
KJIETKaX MJICKOMUTAIOMUX. JIOCTOMHCTBA U
HEJOCTATKHU KaXaou U3 cucrteM. [Ipoussoncrso
PEKOMOMHAHTHBIX OCIIKOB /17151 HAYYHOU
NeSITeIbHOCTH, JIJIS1 MOJICKYJIIPHOM TUAarHOCTUKU

U IJid IpUMCHCHHSA B KIMHUYECKOM IIpaKTHUKE.

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/11

Tema 5. PexomOuHamums
JIHK.

PexomOunamusa JIHK kak croco6 obecrnieueHue
TeHETUYECKON U3MEHUYNBOCTH. I OMOJIOTHYHBIE
moutekyibl JIHK. I"'omonoruanast, uinu oomas
pexkoMOuHaIuUs (KpOCCUHTOBEP). DKTOIMMUYECKas
PEKOMOUMHAIINS MEKTy TOMOJIOTHYHBIMHU
y4acTKaMHU OJTHOT'O T€HOMa KaK YaCTHBIU CIIydan
TOMOJIOTUYHOM peKoMOMHanuu. Bo3HUKHOBEHHE
JIeTICIIIN, HHBEPCUH M TYTUTMKAIUHA B PE3YJIbTaTe
TOMOJIOTUYHOM pekoMmOuHanmu. OO01as Moaesb
KpoccuHroBepa (Mojaenb Xonuaes ). Pe3onBassl u
OenKu, 00eCIeYnBaOIINEe MUTPAITUIO BETBICHHS.

Moaenb pekoMOUHAITMH, TIPEATIOIararoas




JIBYHUTEBOM Pa3psbIB C IOCIEAYIOIIECH
penapauueii pa3pbiBa. CTpyKTypbl X0JIuaes B
MOJIeNIi peKoMOUHaIMy. Murpanus BeTBH,
TeTEPOIYIUIEKCHI, pa3pELICHNUE CTPYKTYP
Xonnuaes ¢ TOMOLIbIO pe3oiBa3. Poib
PEKOMOMHALINY B TOCTPETUTUKATHBHOMN
penapanuu. ['omonornunas pekomOunamnus y E.
coli. ®ynkmus 6enka Rec A (recA ¢unamenTa).
RecBCD-kommuiekc. MexaHu3M roMOJI0THYHON
pexoMOMHHANKM. MenoTrudeckasi peKOMOMHAIUS B
npodase nepBoro AeJICHUs y 3yKapHoT.
I'omonoru RecA y sykpapuot — Rad51 u Dmtl.
CuHanToOHEMHBIN KOMILIEKC. bruosornueckoe
3HaYeHHUE TOMOJIOTUYHOU PEKOMOUHALINY.
PexomOuHanonHas penapanus y npoKkapuoT u
AyKapHuoT. Dykapuotudeckue Mexanusmsl DSBR,
SDSA (cuHTe3-3aBUCUMBIA OTXKHUT 1IETICH ),
MEXAaHU3M pEIUIMKAIMH, HHIYLHPOBAHHON
paspeiBamu (BIR). Mexanusm penarypaunu
onuHOYHBIX 1eneit (SSA) Bxiian pekoMmOuHamm
B T€HETUYECKYI0 U3MEHUYUBOCTD. | eHHas
KoHBepcusl. [lepecTpouku XxpoMocoM (B EPBYIO
ouepeib AYIUIMKAILMK) 32 CYET SKTOINYECKOU
pexoMmOuHanuu. Bo3HHKHOBEHHE HOBBIX T€HOB 3a
CYeT AUBEPreHIH. MyJIbTUT€HHbIE CEMEHUCTBA.
Caut-cnenuduueckast pekomOuHanus. Cait
cnenrdruyeckre peKoMOUHA3bI KaKk
tornionzomepassl Tuna I. CemeincTBo HHTErpa3
(TUPO3MHOBBIX pekoMOuHa3). Cxema UHTerparuu
¢ara nsam61a B xpomocomy E.coli. AttP u AttB

caiitel. Cuctema cre-lox ¢ara P1.




OIIK-1.1]12,
OIIK-2.1]11,
OITK-3.1/11

Tema 6. ['opru30HTaNBHBIN

MIEPEHOC I'CHOB

Tpanchopmanms. Tpancaykius. Konwtoranus. F’
-rutazmuga 6axkrepuii. MconszoBanne AttP u
AttB caiiToB 1 UHTerpa3 B reHHOW MH)XEHEPUU
JUISl THTETPALliU LIEJIEBOT0 TEHETHYECKOTO
Marepuaiia B TeHoM. Vcrionp30BaHust
pexom6OuHa3bl Cre u caiiToB Lox Juist momydeHust
TE€HETUYECKN-PENAKTUPOBAHHBIX KIETOK U
JKUBOTHBIX. MeTO/IbI JOCTaBKU T'€HETUYECKOTO
Martepuana. TpaHcheKIus TIa3Mul U BUPyCHAs
TpaHcxyKuus. TUIbl TpaHCPEKIUH.
PexoMmOuHaHTHBIE BUPYCHL. AZICHOBUPYCHI,
aJIEHOACCOLIMUPOBAHHBIMU BUPYCBI, PETPOBUPYCHI
Y JICHTUBUPYCHI, BUPYC BE3UKYJISIPHOTO
cromaTtuTa. Mcnonp30BaHuE BUPYCHBIX BEKTOPOB
B HAYYHOU JIEATEIIbHOCTH, JJIsi TCHHOW Tepanuu u
JUIsl BakKIIMHAIMKU. be3onacHoCcTs

HMMYHOI'CHHOCTb.

OIIK-1.1]12,
OTK-2.M]11,
OIIK-3.M]11,
OIIK-7.M/11

Tema 7. Penmapanus JJHK

Tuns! noBpexaennii IHK u npuunns nx
NOsiBJICHUH. THUIIBI IPSAMON penapanuu
nospexaeHuil JIHK. Ilpsmas penaparus
TUMHUHOBBIX IUMEPOB U NpsMasl pernapanus
METWIMPOBAHHBIX OCHOBAHUN. DKCLIIU3UOHHAS
penapanuy nIyTeM BbIpE3aHMs HyKI€OTUIO0B U
IIyTE€M BBIPE3aHMsI SKCLIU3USI OCHOBAHUM.
[IpencraBnenus 06 ommbOKax perIuKauy,
00yCJIOBIICHHBIX MpocKab3biBanueM JJHK-
nojuMepassl. VcrpaBieHue ommdoK peruimKanuu
C TIOMOUIBIO NMPY(HPUINHTOBON aKTUBHOCTH
NOJIMMEpPa3 M UCIPABJICHUE OIIMOOK PEeTUTUKAIIH
C IIOMOUIBIO MeXaHn3Ma mismatch repair.
Penapanus neynuteBsix paspeios JJHK 1o
MeXaHU3My roMosiornuHoi pekombunaiuu (HR)
Y TI0 MEXAaHU3MY HETOMOJIOTUYHOTO COEIMHEHUS
koH1oB (NHEJ). SOS-otBet y E.coli. Ponb
oenkoB LexA, RecA, Umu.




OIIK-1.1]12,
OITK-2.M]11

Tewma 8. Co3peBanue T u B

KJICTOK

CozpeBanue T u B knerok. Opranuzanus gokyca
T€HOB aHTUTEN U T-KIeTOYHBIX peuentopoB. VDIJ-
pexombOunanus. [Ipasuino 12/23. Mexanusm
dbopmupoBanust HOBBIX T- 1 B-kiieTounbIx
peuentopoB. CmeHa uzotunos (class switch) npu
co3peBannu B-knetok. ComaTudeckuit
TUIepMyTareHes3 AJis yirydieHus: appuHHOCTH

AHTUTCII.

OIIK-1.1]12,
OIK-2.M]11,
OIIK-3.M]11,
OIIK-7.M/11

Tema 9. MeTonasl

PCAAKTUPOBAHUA I'CHOMA

MeTto1bl peIaKTUPOBaHUS T€HOMA: HyKJI€a3bl ¢
IUHKOBBIMHE TajbIlamu (Zn-finger), Hykiieassl
TALEN, ucnons3oBanue cucrembl CRISPR-Cas.
[IpenmMymiecTBa U HEAOCTATKU KAXIOU U3
cucteMm. [IpyHIMI penakTUpoBaHMs FTEHOMA Ha
OCHOBE BHECEHMS JIBYLIETIOUEYHOI'O pa3pbiBa B
onpeaeneHHoe Mecto JIHK. Hykieasza Cas9 n
Casl2a. I'mnossie PHK. [Ton6op runossix PHK ¢
IIOMOUIBIO OHJIANH-CEPBUCOB. /[0CTaBKa rMI0BBIX
PHK ¢ momomisio mnasmug u ¢ nomomniso PHK-
TpaHncdekun. Paznumunsie npunoxxenuss CRISPR
/Cas U1 HOKayTa, HOKMHA ¥ U3MEHEHHS
skcnpeccun reHoB. CRISPR/Cas ckpunuHT.
[IpumeHeHne reHOMHOTO peAaKTUPOBAHUS B
HAy4HOU JEATEIbHOCTH U IEPCIEKTUBHOMN
KJIMHUYECKOH MpakTuke. In vivo penaktupoBaHue
KJIETOYHOM KYJBTYpHI U €X VIVO peIaKTUPOBAHUE

KJICTOK IJid TCpallnuu.

Pa3nen 2. Tpanckpunuus u co3peBanne PHK

OIIK-1.1]12,
OIK-2.1]11,
OIK-3.U/11,
OIIK-7.W/11

Tewma 1. Tpanckpunuus

Tpanckpunuus y sykapuot. IIpomoTopsl,
JHXAHCEPHI, cailieHcepsl y sykapuot. PHK-
IIOJIMMEPasbl yKapuoT: saepHbie PHK
nonumepassl I, I u [Il. Obuue u cnenngpuyeckue
cyobenuuunbl. [lpoMoTops! u 0azanbHbIC
TpaHCKpUnuuoHHbIe ¢pakTopsl 111 PHK-
nonumepas I, 11 u III. Poxs dpakropa TBP B
MHUIMAINK TpaHCKpUNLIKU. bazanbHble hakTopbl
tpanckpunuuu it PHK-nonumepassr 11
JleTanbHBIM MEXaHU3M WHUITHAIUN
TPAHCKPHUIILIUU Ha 3yKapHUOTUYECKUX TPOMOTPOB

ns1 PHK-nmonumepassr 1. [Tay3a u apect




snonranmu. Pois paxkropoB NELF, DSIF u p-
TEFb. Posb dpochoprnmrpoBanuss aMuHOKHCIIOT B
noBTopax renramep B C-KOHIIEBOM JIOMEHE
Haubonbei cyorenunuiel PHK-monmmmepassr 11
(Rpbl) B uHUIIMAINH, DTOHTAIMH U TEPMUHAITUU
TPAHCKPHUNLUHU. TPaHCKPHUIILIMOHHAS aKTUBHOCTD
T'eHa eCTh Pe3yJbTaT B3aUMOJCHCTBUS
AaKTUBATOPOB M HHTMOUTOPOB TPAHCKPUIILIHH.
Posb sHXaHCEPOB U KO(AKTOPOB B aKTUBAIIUH
TPAHCKPHIILIUHU. YYACTKU CBSA3bIBAHUS IS
cnenn(uyeckux GpakTopbl TPAaHCKPUMILIUU. [ eHbI
«JIOMAITHETO X03UCTBa» M PETYIIALUSL
aKTUBHOCTH crierduuecknx reHoB. CriocoObl
AKTUBAIMU TPAHCKPUIIIIUOHHBIX (PAKTOPOB.
[Tpumeps! HanboIEe U3BECTHBIX
TPAHCKPHUIILIMOHHBIX (aKTOPOB,
00eCTeunBarOIIUX PETYJIISIUIO SKCIIPECCUU TEHOB
Ha ctaguu uHUmanuu (Jun/fos, STAT, CREB,
P53, peuenTopsl CTEPOUAHBIX TOPMOHOB,
penenTop peTHHOEBOM KUCIOThI, myc, elk, ATF4,
NFkB, E2F1, HIF1/2, GCN4). IHK-
CBSI3bIBAIOIME IOMEHBI TPAHCKPUITIIUOHHBIX
daxTopoB. JpoxckeBast nuruOpuHas CucTeMa Ha
ocHoBe (pakropa Tpanckpunimu GAL4.
[Tpumeps! HapyIIeHUs PETYISILIUN TPAHCKPUTIIIIH
T'€HOB B MHOTOKJIETOYHBIX OpraHU3MaX.
Wzydenue perynsiuu TpaHCKPHUIILIUY HA
KJIETOYHOM ypoBHE. TpaHCKpUNTOMHUKA HA
YPOBHE OJIMHOYHBIX KJIETOK. In vitro
TpaHCKpUInuus ¢ ucrnonb3zoBanuem T7 PHK-

IIOJINMEPA3bI.

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/11

Tema 2. Co3peBannie PHK y

9YKapHoT.

Cospesanne PHK u tpancnopt PHK u3 sizpa B
nurorminasmy. [Ipoueccunr MPHK sykapuot u3
rereporenHoi smepuoit PHK (rsPHK).
KsnupoBanue 5-xonna. [lonuanenunuposanue.
[TonuA-nonumepasa. Ponb curnana
MOJIMAICHUIIUPOBAHUS B TEPMUHAIIUU
TpaHCKpumnuuu. Hanmndrie HecCKOIbKUX CUTHAIOB

MMOJIMAACHUIINPOBAHUA. Pons




nonuaneHunupoBanus B 3amure MPHK ot
nerpagauuy, B 3xcnopre MPHK B iutonnasmy u
B peryssauuu Tpancisiuuu. Craicunr np-MPHK.
WuTpons! 1 u 2 Tuna. Crnaiic-caiTel.
KoHceHncycHble nocnenoBarensbHocTd 5°- 1 3°-
crutaiic-caiitoB. Peakuuu Tpancatepupukanium
npu cruiaiicunre. Craiicoma. @opmupoBaHue
MsaPHII ¢ nomompro MaPHK 1 BcmoMorareabHbIX
6enkoB. MexaHU3M cIIIaiicuHra ¢ 00pa3oBaHueM
CTPYKTYyp TuIa jgacco. [IpaBuiia cruraiicuHra.
[Tpumeps! Oone3Hel, CBA3aHHBIX ¢ HApYILIEHHUEM
crutaiicunra: peHunkeTonypus, 6era-
TajieceMusi. JHXaHCEPHI U CalJIEHCEPHI
craricuara. SR-0Oenku, Oelnku cemeiicTBa
hnRNP, monmupuMuanH-CBSI3bIBAIOIINE OCIKH
KaK peryJsiTopbl CIUIaliCUHIa. AlbTepHATUBHBIN
CIUIAHCHHT KaK CTIOCO0 PeryJIsuy SKCIPECCHH
T'eHOB U KaK c1tocod o0pa3oBaHus
TKaHecneuupuuHeix popm 6enka. Poas PHK-
CBSI3BIBAIOIIUX OCITKOB B aJIbTEPHATUBHOM
crutaiicunre. [IpuMeps! anbTepHaTUBHOTO
crutaiicuura (B T.4. JJisi OEITKOB HEPBHOMN
cucteMsl). TpaHc-cruiaiicuHr (Ha mpuMepe
TpunanocoMm u Hemaron). Pons U7 maPHK B
npoueccuHre 3’-koHna ructonoBo mpe-MPHK.
ConpsxkeHne KaNUpoBaHus, CIUIACUHIa U
IIOJIMAICHUIIMPBOAHUS C TpaHCKpunue. Pois
dochopumpoBaHrs aAMUHOKHUCIIOT B IIOBTOPAX
renramep B C-KOHIIEBOM JJOMEHE HauOoJIbIIeH
cybenuauipl PHK-monmumepassr I (Rpbl) B
K3IIMPOBAHUH, TIOJINAICHUINPOBAHUH U
crutaricuHre. Beicokasi CKOpOCTh pacrnaja mnpe-
MPHK B sipe; poias PHK- csizpiBaromux 6enxoB
u MsPHII B nognepxanuu crabunsroctu MPHK..
benxu xommnekca coequuenus 3xk30H0B (EJC).
Honcenc-onocpenoBannas nerpaganus MPHK
(NMD). P-bodies. [TocTTpanckpuninoHHOe
penaxtupoBanue MPHK: penakruposanne MPHK

(MHTPOHOB, 3K30HOB, 3 HETPAHCIUPYEMBIX




oOnacreil) pegaktupoBanue perynstopasix PHK,
TPHK, pPHK. Jlesamunaset ADAR u APOBEC.
[Ipumeps! npyrux moaudukanuii B MPHK:
METWINPOBAHUE, IICEBAOYPUINHIINPOBAHHE.
[Ipoueccunr pPHK sykapuor.
Camocmutaiicupyuiecst UHTpoHbl. Co3peBaHue
TPHK sykapuor. PenaktupoBanue
MUTOXOHJIPHAJIBHBIX U XJOPOIIJIaCTHBIX
TPAHCKPUIITOB pacTeHUH. DKkcnopT 3penoit MPHK
u3 saapa B nuromnasmy. Ctpykrypa 3penoit MPHK
y 3yKapHoOT: K311, 5'-HeTpaHCIupyemas JuaepHas
obmacts (5’HTO), oTKpbITast paMKa CYUTHIBAHUS
(xomgupyromas 0enok), 3'-HeTpaHciupyemast
obmacts (3’HTO), monmuA-xBoct. Pons S’HTO B
perymsiuuu Tpa”casiuuu 1 poss 3’HTO B
perymsinun crabunsaoct PHK u B perynsnun
tpancisiuu. Ces3piBanue PHK-cBs3piBarommx
6enxoB ¢ S'HTO u 3'HTO. CasasbiBanue miRNA ¢
3'HTO. Poar 3’HTO B onpeneneHre BpeMeH!
xu3Hu MPHK u ee BHyTpHuKiIeTOUHON
noxanu3auuu. CoBpeMEHHBIE TOAXO0bI K
uzyuenuto cozpeannsi MPHK. Meroast CLIP,
oucynbpuTHOE cekBeHupoBanue, PHK-
MMMYHOIIPELUITUTALUS C UCTIOJIb30BAaHUEM

anturen Kk monudukanuu PHK.

Pasznen 3. OnureHeruyecKas peryjasanus 3KCIpecCuu reHoB.




OIIK-1.1J12,
OIK-2.U11,
OIK-3.U/11,
OIIK-7.W/11

Tema 1. MetunupoBanue

JIHK y sykapuor.

Metunuposanue JIHK y sykapunor.
MetunupoBanue CpG-octpoBkoB. Cuctema
METWJINPOBAHUS U JEMETUIUPOBAHUS [IUTO3HHOB.
Jle3aMMHMpPOBaHNE METHIIMPOBAHHOTO IIUTO3MHA.
Cas3p MeTmiiupoBanus JIHK u metunupoBanus
TUCTOHOB. MexaHHU3M perpeccuy TPaHCKPHUIILIUHY,
00ycIioBIeHHbIN MeTunupoBanueM. OyHkuun
metunupoBanus JIHK. HacnenoBanue npodumns
metunuposanus JJHK. Metunuposanne n
JEMETUIIMPOBAHNE B IPOLECCE TAMETOTEHE3A.
HemerunmupoBanne JJHK: rmobansroe
JEMETHJIMPOBAHNE IPU Pa3BUTUH 3apOJIbIIIa
MJIEKOTIUTAIOLIUX U IIPHU CTapEHHUE.
Crneunpuyeckoe METUIHPOBAHUE,
oOecrneuynBaroIiee UMIPUHTUHT (Ha TIpUMepe
rena IGF2). Myramuuu JIHK-metuntpancdepas
U METHJICBA3BIBAIOIINX OelKoB. MeTuinupoBaHue

JIHK npu omyxoseBbIx 3a00J€BaHUSAX.

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/1

Tema 2. ['UCTOHBI 1

THCTOHOBBIN KOJI

JlomeHHO-TIeTIIeBast CTPYKTypa XpOMAaTHHA.
TA/JIpI — TOTIOJIOTUYECKU ACCOLUUPOBAHHBIE
noMeHsl. [lonsiTue nHCynATOpa. ApXUTEKTYpHBIE
6enku. XpOMOCOMHBIE TEPPUTOPHUHU. DY- U
TeTEPOXPOMATUH (OTKPBITBIA U 3aKpHITOE
COCTOSIHUE XpOMaTuHa). TpaHCKpUIILIMOHHAS
AaKTUBHOCTb 3yXPOMATHHA U F€TEPOXPOMATHHA
(KOHCTHTYTHUBHBIN U (paKyIbTaTUBHBIN
reTEpOXPOMATUH). Y POBHU OpraHU3aluu
xpoMaruHa. HykiieocOMHBIN ypOBEHb
opra"usanuu xpomatuHa. KopoBble TUCTOHBI U
JMHKEPHBIN TUCTOH. OCOOEHHOCTH CTPYKTYPbI
THCTOHOB, TUCTOHOBBIN (hosi. BapuanTer
TUCTOHBI. | HICTOHBI U TUCTOHOBBINA KOJ:
(epMEHTBI «IUTATENN, KITUCATETN» U
«CTHUpATENIN» TUCTOHOBBIX METOK.
MetunupoBanue, aeTUINPOBAHUE,
dochopunupoBanue, CyMOMINPOBAHHE
TUCTOHOB. PacnpocTpaHeHre THCTOHOBBIX METOK
BHYTpU TAJla. CBsI3p IOCTTPAHCISIMOHHON

MOJIU(HUKAIIMYA THCTOHA C TPAHCKPHUITLIIMOHHOM




AKTUBHOCTBIO XpOMATHHA. AKTUBUPYIOLIUE U
penpecCOpHbIE TUCTOHOBBIE METKUA. MeTKH
IIPOMOTPOB 1 SHXAHCEPOB AKTUBHBIX I'€HOB.
[MomukomO6-komruiekcsl PRC1 u PRC2.
OTKpBITOE U 3aKPHITOE COCTOSTHUE XPOMAaTHHA.
[lepexon 13 3aKpBITOTO COCTOSHUS B OTKPBITOE C
MOMOUIbI0 KOMIUIEKCOB PEMOJEINPOBAHUS
XpOMaTHHA ¢ IOMOIIbIO KOMIUIEKCOB CEMEICTBA
SWI 3a cuer peryaupoBaHus CTEIEHU
kommaktuzanuu JJHK. Mexanusm paboTsl
KOMIUIEKCOB PEMOJEINPOBAHMSI XpOMaTHHA Ha
npuMepe KoMILIeKcoB cemeiictBa SWI.
IIpencraBuTenu 3TOro ceMEeUCTBA: KOMILIEKCHI
cBAF, PBAF, ncBAF. Tkanecnernuduanas
aKcrpeccus koMiuiekca ncBAF B HelipoHaIbHBIX
KJIeTKax. Posb Ipyrux KoMIUIEKCOB
peMOETUPOBaHNS XpOMaTHHA B COOpKe
HYKJIEOCOM U B U3MEHEHUU THCTOHOBOI'O COCTaBa
HYKJICOCOM (3aMEeHa BapHaHT r'UCToHa). 3-d
reHoMuka. MeTo/ipl aHanu3a METUIIMPOBAHUS
JIHK u pacrnipeneneHusi THCTOHOBBIX METOK B
reHome. Hi-C 11 BbIsIBIIEHUS IPOCTPAHCTBEHHO
cOmIKEeHHBIX yuyacTKoB xpomatuHa. Chip-seq s
ananu3a JIHK-6eakoBbIX B3aUMOCHCTBUM.

OnureHeTnuecKue 0a3nl JaHHBbIX.




OIIK-1.1]12,
OIIK-2.1]11,
OIK-3.U/11,
OIIK-7.W/11

Tema 3. Poun
Hexkoaupyromux PHK B
PETYJISIUU SKCIPECCUU

T'CHOB

Jlnunnbie Hekoqupytoue PHK. OcHoBHble
¢yuxun u npumepsl. MALATI1 u NEATI1. 7SK
PHK. Tpanckpubupyemsbie suxancepsl. eRNA.
AmnTucmeicnosas Tpanckpunuus PHK PHK-
uHTephEepeHIU. DMUTeHETHIECKAsT PETYIISAIINS
9KCIIPECCUH F€HOB C TOMOUIbIO MaJIbIX
Hexkoauporomux PHK (siRNA) u mukpoPHK
(miRNA). Ponb 6enkoB cemeiicTBa aproHaBT
(AGO). Kommexc RISC. CxonctBo u paznudust
B MEXaHM3Max peryJisiuuu ¢ momoupto siRNA u
miRNA. Posnp miRNA B perynsauuu
crabunsHocTi MPHK 1 B perynsauun
tpaucisiuu. Mcnons3oBanue siRNA u shRNA B
HAy4YHOM JETaIbHOCTHU IS HOKJAyYHOB T'€HOB.
Tepanus ¢ TOMOIIBIO AaHTUCEHC
onuronykieotuasl (ASO) Ha npumepe
HycUHepceHa (crmHpasbl) A aedeHuss CMA.
OnureHeTHYecKas peryJislus SKCIIPECCUN T'€HOB
¢ momotpsio piRNA. ITunr-nonr mexanusm. Poin
OenkoB cemeiicTBa apronaBT. Ponbs piRNA B
3alUTe KIETKH OT PETPOTPAHCIIO30HOB.

Oxcmpeccusi piRNA B repMUHaIBHBIX KJIETKAX.

Pa3nea 4. Buocunres 0ejka

OIIK-1.1/12,
OIIK-2.1/11,
OIIK-3.1/11,
OIIK-7.1/11

Tema 1. Buocunres Oenka

pubocoMamu

VYuactHukn Onocunresa 6enka: MPHK,
amuHoanuiI-TPHK u pubocoma. Pubocomsr
npokapuoT 1 sykapuot: pPHK u pubocomusie
Oenku. Masast u GoJibIlias cyovacTuiia
pubocoMsbl. Jlekoaupyromuii U NenTHInI-
tpacdepasnbiii ieHTp. pPHK kak ocHoBa
CTPYKTYpbl pubOCOMBI. 3HaueHHe PHOOCOMHON
PHK. Bunsr pu6ocomunix PHK. Pu6ocomusbie
oenku. A, P, E caiitel pubocompl. DopMupoBaHue
MPHK-cBsa3biBatoniero kanana. CoBpeMeHHast
HOMEHKJIaTypa pUOOCOMHBIX 0€IKOB. PruGocompl
XJIOPOIUTACTOB M MUTOXOHApUH. Pacmmdposka
TeHEeTUYECKOT0 KOJI0OHA. | eHeTHYecKuu Ko/I.
Konona. OcHOBHBIE CBOMCTBA TEHETUYECKOTO
KOJa: TPUIUIETHOCTb, CHEIU(PUIHOCTD,

BBIPOXKIACHHOCTDL, HCIICPCKPBIBACMOCTD,




OTCYTCTBHE NPOITYCKOB, YHUBEPCAIBHOCTb.
KonoBsle cemeiicTBa, CTapT U CTOI KOJIOHBI.
IIpuMepsl HEKOTOPBIX OTKIOHEHUM OT
YHUBEpPCaJIbHOCTU TeHeTndeckoro koga. TPHK.
CozpeBanue TPHK y sykapuot. Bropuunas u
tperuunas crpykrypa TPHK (L-dopma).
Antukononoas netis TPHK. Moaudukanun
azotucthix ocHoBaHuii B TPHK. OcoGennocTtu
mutoxoHapuanbabix TPHK. A nanrepnas
runore3a Kpuka u ee 1okazarenbcrsa.
Awmunoannn-TPHK n amunoanuin-TPHK-
CUHTETa3bl. Peakiiuyn aMMHOAMIMPOBaHUS,
Karanusupyemole amuHoauua-TPHK-
cunrerasamu. Tumnsl amunoanmi-TPHK-cunTeras
U UX CHEIUPUIHOCTH K aMmuHOKHCcToTe U K TPHK.
Crpykrtyps! komiuiekcoB TPHK u amunoanm-
TPHK cunreras. Konon-antukogonoBoe
B3auMozeucTeue. IIpearnoceuiky Kk runorese
BuxsisHusa @. Kpuka. [IpaBuio Hectpororo
cootBercTBus. Tpancisauusa MPHK ¢ yuyactuem
pudocom. Craguu TpaHCIALNN: HHALUAIINS,
3IIOHTAIMA U TepMHUHaIMs. Pabounn
(3JIOHTaIIMOHHBIN) LUK pUOOCOMBI y TTPOKAPHOT.
Posp I'T®-cBs3bIBatomuX (hakToOpoB IOHTALUMY;
Posb 3moHraniMoHHbIX (PaKTOPOB MPHU
cBs3piBannu amuHoanuiI-TPHK. O6pa3oBanue
NENTHUIHOM CBSI3U B ENTHAWI-TpaHCEpa3HBIN.
®axkrop >nonrauuu EF-Tu, ero ctpykrypa u
B3aumoeiicteus. ®akrop EF-Ts. Ponb akropa
EF-G. Pabounu (3JIOHraIlMOHHBIN) ITAKIT
puOOCOMBI y 3YKapHOT, poib (pakropoB eEF1A,
eEF1B eEF2. ITonucomsl. LlenTpudyrupoBanue
KJIETOYHOTO SKCTPAaKTa B CAXapO3HOM I'PaIuEHTE.
[TomucomubIit 1 puOOCOMHBIH npodaliuHT.
AHTUOMOTUKY, THTUOUPYIOIITHE
IIPOKAPUOTUYECKYIO U 3yKaPHOTUYECKYIO

pubocomy.

OIIK-1.1/12,
OIIK-2.1/11,

Tema 2. animanusa

TPaHCIIIUA

BHyTpeHHs nHUIUALNS TPAHCIIALUN Y

npokapuot. [locnenoBarenbHocTh aHTU-111aliH-




OIIK-3.1/11,
OIIK-7.1/1

Hansrapao u Ilain-/lansrapHo.
AnbTepHAaTUBHBIE CTAPTOBBIE KOJOHBI. Poib
daxTopos IF1, IF2, IF3. Ocobennoctu
UHULIUATOPHON Gopmui-meTnonmin-TPHK.
OcHOBHBIE IPUHLIUIIBI PETYIISILNS TPAHCIISALUN Y
IPOKApUOT Perynsauus TpaHCISIIMK y IPOKapHOT.
Perynsauus nHUIMALMK TpaHCIALUU
IPEIIIECTBYIOIMMHU OTKPBITBIMU paMKaMH
CUUTHIBaHUS (aTTEHIOALUS TPAHCIISILIIM).
ATTeHIoalus TpaHCISIUK Ha IpUMeEpe cat U erm
MPHK. AnantuBHas perynsiuys UHULHALTII
TpaHCIALUHU OelKaMU-perpeccopamMmu
(TpaHCIIALIMOHHAS penpeccusi) Ha IpUMepe
aBTOperyiaupyemoro cunrtesa TpeoHm1-TPHK-
cuHTeTa3bl U perynsauus Tpancisiun PHK ¢ara
MS2 u aBTOpEryJIsIUy CUHTE3a pUOOCOMHBIX
0€TIKOB y MPOKApHOT. Perymsmus Tpancisauuu
anTamepHbIMH Moayisimu MPHK
(«pubonepexiroueHus»/riboswitches) Ha
IpUMepe THAMUHOBOTO U aJIEHUJIOBOTO
pubonepexiouarenei. OTinuue
sykapuotnueckoii MPHK ot mpokapuornueckoil.
5’KOHIEBas MHULMALINAS TPAHCISALUYU Y DYKapuoT.
Otnuune 18S pPHK manoii cyGuacTuiist
pudocomsl aykapuotT not 16S pPHK manoit
cyOuacTHIbl puOOCOMBI IPOKApUOT. JleTanbHbIi
MEXAaHW3M MHHUILIAALUU TPAHCISILUK Y 3YKapHoT C
y4acTHEeM MHMIIUATOPHBIX (PaKTOPOB.
Koncencycnas nocnenosarenbHocTs Ko3ak n
KOHTEKCT MHULIMATOPHOT'O CTAPTOBOI'O KOJOHA.
AnbTepHAaTUBHBIE CTAPTOBBIE KOJOHBI. Poib
¢axTopoB elF1 u elF5 B y3HaBanuu crapoBoro
kozoHa. Ponb daxropa elF4F B mocanke
pubdocomsbl Ha 5’-koHen. CkanupoBaHue 5’
HETPaHCIUPYEMO 00acTH 10 CTApTOBOTO
koznoHa. Coopka 48S u 80S nHUIIATOPHOTO
KOMIUIEKCOB. Perysanus TpaHCiIsIiMK 3yKapuoT ¢
nomotsio 4E-BP npu unrubupoBannu mTOR u

¢ nomouipio pocopunuposanus elF2. . [lpa




MEXaHU3Ma TPAHCIIALUOHHON PEIPECCU:
MHTUOMPOBAHUE CBS3BIBAHUS MHUIIMATOPHOTO
KOMILJIEKCa U UHTUOUPOBAHUE CKAHUPOBAHMSL.
Ponb 5’HTO B perynsiuuu TpaHCIsALUY.
TpaHCIIALMOHHAs pErpeccus y dyKapuoT.
Crermuduueckue ctpykrypsl B S’HTO,
ces3piBanne PHK-cBs3pIBaromumx O€NKoB,
HaJIM4Ke allbTEPHATUBHBIX CTAPTOBBIX KOJOHOB U
OTKpbITBIX paMok cunuTeiBaHus (WAUG u uORF).
Perynsius tpancnauuu ¢ nomouibio PHK-
cBsi3bIBaroIuX OenkoB. [IpumMep perynsuu
cuHTe3a (eppUTHHA. Perymsius TpaHcisauun
OCHOBHOI1 paMKH ¢ ioMo11bto kopotkux uORF. 3’
-KOHIIEBbIE YCUJIUTEIN UHUIIUALIUN TPAHCIIALINH Y
AYKAPUOT U BO3MOXKHBIA MEXaHU3M UX JCHUCTBUS.
CITE — 5’-xoHe1-3aBHCUMast, HO K3II-
He3aBucuMas uHuIMaus Tpancasauun MPHK
sykapHoT. Crienudpuueckue MeXaHu3Mbl
peryJisiliuK TPAHCISUU B HEUTPOHAIBHBIX
KJIeTKax: peryisiuus ¢ nomoinbto PHK-
CBSI3BIBAIOIINX OCITKOB, PETYJISAIHUS SKCIIPECCUH B
Pa3HBIX KOMIAPTMEHTaX HEHPOHA: B TEJIE U B
akcoHe. Crnienndrueckre MeXaHU3Mbl HHUITHAIINH
TpaHcisauuu BupycHselx PHK. I'enom Bupyca
IpHUIIA, MEXaHU3M K3nuposanus ero MPHK.
HeiiporponHsie Bupycol. Bupyc
sHIIEe()aTOMUOKAPANTA, TOTUOBUPYC,
OYHTEPOBUPYCHI, FEPIIECBUPYCHI, BUPYC KOPHU.

VY CTpoiicTBO TeHOMOB U crielupuIecKue
MexaHu3Mbl TpaHceasauu. IRES-3aBucumas
tpancisius. Tunsl IRES anemenToB Ha nmpumepe
NOJIMOBUpYCa, BUpYyca SHIePaTOMUOKapINTa,
’HTEpOBUpYCa, BUpyca renarura C, Bupyc
napajguya cBepuka U BUpyca YEpHOIO MaTOYHHUKA.
Ucnonszosanue IRES snemenToB nipu cozganuu
miazmMul. T2A nentuj Kak aabTepHATHBA
ncnonb3oBannsa IRES simeMeHTOB 111
«OuIMCTPOHHOH 3Kcnpeccuny. Vcronbp3oBanue

PEKOMOMHAHTHBIX HEUTPOTPOITHBIX BUPYCOB B




V3YyYECHUHU HEPBHOW CHUCTEMBI U B MIEPCIIEKTUBHOMN
KIIMHUYECKOU MpakTuke. [loaxoasr k

npoektrpoBanuio MPHK-BakuuH.

OIIK-1.1/2, |Tema 3. TepMunHanus MexaHu3M TepMHUHAIIUK TPAaHCISIIUU. Posb
OIIK-2.1/]1, |TpaHchasuuu (bakTOpoB TEpMHUHAIIMH Kjacca 1 1 kiacca 2.
OIIK-3.111, TepMuHanus TpaHCIALMU Y TPOKAPUOT U
OIIK-7.1 /1 perukiuHr pudocom. Pors daktopa EF-G B
PELUKIMHTE puboCcoM y pokapuoT. TepMuHarus
TpaHcaanuu y s3ykapuotT. Pons RF1 u RF3.
TepMuHaius TPaHCISIIUK Y IPOKAPUOT U
PELUKIMHT pubocoM y sykapuoT. Ponb dakrtopa
ABCEI u elF2D. TekydecTh CTON-KOJOHOB.
TPHK, oTBeTCTBEHHBIE 32 TEKY4ECTh, UX
AQHTUKOJIOHBL. MeXaHu3M KOJUPOBaHUS
cesieHoncTenHa. Ponb cnernuduaeckux
(bakTOpOB U HYKJICOTUTHOTO KOHTEKCTA.
Mexanusm cunresa ceneHouncrenHuii-TPHK.
OIIK-1.1M/12, |Tema 4. Xpanenue u Mackuposanne MPHK B 3apobIiieBpIX KII€TKaX.
OIIK-2.1M/1, |unakruBauus MPHK Mackupoanue u nemackuposanue MPHK B
OIIK-3.1/11, HMOPHOHAIILHOM Pa3BUTUU U NPU KIETOYHOU
OIIK-7.1/1 muddepenmmporke. MPHII u cTpecc-rpaHyIibl.
Komnonentnsie ctpecc-rpanyi. Ooimue
IPEJICTABICHUS O POJIU CTPECC-TPAHYJ B KIETKE U
UX U3Y4EHHUH
OIIK-1.1M/12, |Tema 5. Cunres CuHTE3 CeKpeTHPYEMBIX OEJIKOB y MPOKAPHOT.
OIIK-2.1/1, |cexpeTupyembIx OeIKOB Okcrpeccus OenkoB B nepuruiazme. CHHTE3
OIIK-3.1/11, CEKPETUPYEMBIX OETIKOB y 3yKapuoT. TpaHcasaus
OIIK-7.1/11 U TPaHJIOKAIIUS CEKPETUPYEMBIX OETIKOB uepes

mMeMOpany. CUrHaibHast ociae10BaTeIbHOCTD U
SRP-uactuna. KorpancnsaunoHHslid GOIAUHT U
(ONAMHT C TOMOIIBIO IIATIEPHOB.
[TocTTpancnaunoHHble MOIU(PUKALIUN

CEKPETHPYEMBIX U MEMOPAHHBIX OEITKOB.




6 |OIK-1.1J12,
OIIK-2.1]11,
OIK-3.U/11,
OIIK-7.W/11

Tewma 6.
[ToctTpancusimoHHbIe

MoauuKaIu OEITKOB.

OrpaHu4eHHbII poTeoNn3, oTienIeHre N-
KOHIIEBOW aMUHOKHCIIOTHL. OOpa3oBaHue
mucynbGuaHbIX cBszeit, N u O-
[JIMKO3WINpPOBaHUe. PoJib TIIMKO3UINPOBAHUS B
donauHre 6€e1Ka 1 aKTUBHOCTH (DEPMEHTOB.
®dochopunupoBaHue Kak OCHOBHAS
peryisTopHast MOAU(pUKALUS A U3MEHEHUS
aKTUBHOCTH (pepMeHTOB. MeTHmInpoBaHue 1
aleTUIMPOBaHKE (Ha MPUMEpE TUCTOHOB). MoOHO-
U TOJIU-yOUKBUTUHMINpOBaHue. Jlerpananus
Oenka B mporeocome. CyMOMITMpOBaHUE.
JlunmoupoBanue. Be3uKyIIApHBII TPaHCIIOPT
0eNIKOB B pa3IMuHbIe KOMIIAPTMEHTHI
JyKapUOTHYECKOU KJIeTKH. MeTonnyeckue
MOJIXO/IbI JUIS U3YYEHHsI TPAHCTIOPTA OEJIKOB B
pa3IUYHbIE KOMIIAPTMEHTHI KIeTKH. Poib
TpaHCTOpTa OENKOB B KU3HEACSITEIbHOCTU

HEHpOHA.

3.2. Ilepeyen» pa3nenos,

o0yyaumumMmcs

TEM JJUCHUILVIMHBL A CaMOCTOATEJIBHOI0 HU3YYCHHUSA

Paznenbl 1 TeMbl JUCUMILIMHBI I CAMOCTOSTEILHOIO HU3YYUCHUs O6y‘IaI-OH_II/IMI/IC$I B IIpOorpaMmc HE

peayCMOTPCHBI.



4. TemaTruyecKknil NJAH KOHTAKTHOW padoThbl o0ydammuxcsi ¢ IpenoaaBaTejieM IpH

NMPOBEACHUM 3aHATHI.

Ne Buael Ilepnon o0y4yenus KonnuyectBo |Buasl Texkymero (@opmbi

3aHATHA |y4eOHBIX |(cemecTp). 4acoB KOHTPOJIA NnpoBeJeHUs

n/n 3ansaTuil* ([lopsaakoBbie HOMEpPa M |KOHTAKTHOM |yCIIeBaeMOCTH** [TeKyIIero
HAUMEHOBaHUS padoThI KOHTPOJIA
pasaesioB (Moay.Jiei) ycneBaeMoCTH***
(mpu HAIMYMH), TEM, Ko loy |ok
Y4eOHBIX 3aHATHH

1 2 3 4 5 6 7 8
1 cemecTp

Pa3nen 1. OOuue moHATHS MOJICKYJIApHOH Onooruu. HykjIenHOBBIE KUCTOTHI

Tema 1. BBeeHue B MOJIEKYJIIPHYIO OHOJIOTHIO.

1 C3 OCHOBHBIE IOHATHSA 1 )| 1 1
MOJIEKYJISIPHOM
ouosioruu. OOBEKTHI U

3aJa4u.

2 JITI3 PaGora ¢ 2 T 1 1 1

OHUONOrMYECKUMU

0azamu TaHHBIX: ncbi
(pubmed, gene,
nucleotide, protein)

uniprot, pdb
3 JI3 BBenenue B 2 il 1 1 1

MOJIEKYJISIPHY IO

OHOJIOTHIO.

Tema 2. CTpyKTypa HyKJIEUHOBBIX KUCJOT.
4 C3 Crpykrypa JHK u PHK 1 i 1 1 1
5 JIII3 Brinenenne 2 T 1 1 1

HYKJIICMHOBBIX KHUCJIOT U3

OYKKaJIbHOTO JIHUTEIHS

6 JI3 Crpyktypa 2 | 1 1 1

HYKJICHMHOBLIX KHCJIOT.

7 K Texymuii pyOexHbIi 2 P 1 1 1
(MOIyJIBHBIN) KOHTPOJIb

o pazzaeny 1




Pa3pgen 2. ['eHOMEI

Tema 1. CtpykTypa reHoma

8 C3 CtpyKTypa reHOMOB
pa3IUYHBIX OPraHU3MOB.

9 JII3  |Ammmmdukanus Alu-
MOBTOP U 3JEKTpodope3
B [TAAT.

10 J3 CrpykTypa reHoma

Tema 2. MeTtareHOMHKA

11 C3 Merarenomuka
12 JI3 MerareHoMuKa
13 K Texymmii pyOexHbIit

(MORYJBHBINH) KOHTPOJIb

10 pazzeny 2

Paznean 3. [Ipunuuns! ammindukamuu JJHK u ciocoOsl paboTel ¢ Heit

Tema 1. Perumukanus JIHK.

14 C3 Perukamus [IHK y
MIPOKApUOT

15 C3 Penmukanus JJHK y
3YKapuoT

16 JI3 Pemnmukamus JJHK.

Tema 2. Metons ammnudukanuu JTHK.

17

C3

Mertoap! aMIudUKaIIN
JIHK (ITIIP u LAMP)

18

JII3

[IIIP B peanbHOM
BPEMEHH JIJIsl OLICHKU
3¢ (HEeKTHBHOCTH
HOKJIayHa C IIOMOIIbIO
siRNA

19

J3

MeToap1 aMITHpUKAITTT
JIHK.

20

J3

Meroap! aMIudUKaIun
JIHK.

Tema 3. MeTopl CEKBEHUPOBAHUS HYKJIEMHOBBIX KHUCIIOT.




21 C3 MeTtonabl 1 1 1 1
CEKBECHUPOBAHMS
HYKJIEHHOBBIX KHCJIOT
Tema 4. OCHOBBI FT€HHOW UH)KEHEPUHU.
22 C3 OcHOBBI TeHHOU 1 1 1 1
WHXXEHEPUHU
23 JIII3  [IILP, pectpukiusi. 1 1 1 1
PaboTa ¢ mporpammoit
SnapGene.
24 JIII3  |murupoBanwue, 1 1 1 1
tpanchopmarus, [TLP-
CKPUHHUHT
25 JIII3  |BeiaeneHue mia3MuIHON 2 1 | 1
JTHK
26 J3 OCHOBBI T€HHOU 2 1 1 1
WHXCHEPUH.
Tema 5. Penapanus JJTHK
27 JI3 Pemapanus JJHK 2 1 1 1
Pasznea 4. Tpauckpunuus u cozpeBanue PHK
Tema 1. Tpanckpunuus
28 J3 Tpanckpunuus 2 1 1 1
Bcero B cemectpe 44 28 28 27
2 cemecTp
Paznean 1. [Ipunnunet ammmudukanuu JJHK u cnoco6sr paboThl ¢ Het
Tema 1. PexomOunanms JIHK.
30 JI3 O6m1as pexoMOUHALIHS 2 1 1 1
JTHK
31 JI3 CaiiT-cnenuduueckas 2 1 1 1
pexombunanus JTHK.
32 JI3 Tpancdopmarus. 2 1 1 1
Tpancaykuus.
Konsproranus

Tema 2. ['Opu30HTaNIBHBIN IEPEHOC TEHOB




33 JIII3  |MeToab! JOCTaBKH
TCHETHYECKOTO
MaTepuaa

34 JII3  |IIpomykuus
PEKOMOMHAHTHBIX

AZICHOACCONMHNPOBAHHBIX

BHUPYCOB

Tema 3. Pennapanus JJHK

35

J3

[Ipsimast 1 SKCUM3UOHHAS
penapanus. Penapanus
HEMPaBUIBHO
CHapeHHBIX

HYKJIICOTHUOOB.

36

J3

Penapam/lﬂ ABYHHUTCBBIX
pa3peiBoB. SOS-0TBET y
E.coli

Tema 4. Co3peBanue

T u B kmeTok

37

J3

Cozpeanue T u B-
kietok. VDJ

pexoMOHuHas

Tema 5. Metoasl pen

AKTUPOBAHUA I'CHOMA

38

J3

Mertonsl

PEAaKTUPOBAHUA I'CHOMA

39

JIII3

[Ton6op runoseix PHK u
IJIAHUPOBAHUE

KJIOHUPOBaHUS TUIOBBIX
MOCJIEIOBATEILHOCTEH B

BEKTOP

40

Texymuii pyOeKHbI
(MOIyNIBHBIN) KOHTPOJIb

o pazzaeiny 3

Pasnean 2. Tpauckpunuus u cozpeBanne PHK

Tema 1. Tpanckpunuus

41

J3

Tpanckpunuus y

IIPOKAPUOT U DYKapUOT




42 JII3

Perymsmus
TPAHCKPUIILHAH Y

MPOKAPUOT U DYKapuOT

43 JIII3

Tpancdexnus
penopTepHBIX
mrasmuaaeix JJTHK B

KIJIICTKH

44 JIII3

In vitro TpaHCKpUMIIIS
PHK

Tema 2. Co3peBanue

PHK y sykapuor.

45 J3

CoszpeBanue PHK y

IYKapHoT.

46 C3

NGS Meroas! aganmsa
PETYIISIIIAK SKCIIPECCHH

T'CHOB

47 K

Texymuit pyOexHBIN

(MOTyTBHBIN) KOHTPOJIb

1o pasueny 4

Pa3znen 3. DnureHeTnyeckas peryirsinus SKCIpeCcCruu reHoB.

Tema 1. Metunuposanue ITHK y sykapuor.

48 13 Metnnuposanue JJHK y 2
3yKapuoT
Tema 2. ' MICTOHBI I THCTOHOBLINA KON
49 C3 ['uCTOHBI U THCTOHOBBIH 1

KOon

Tema 3. Ponb nekogupyrommux PHK B perymnsiuu skcnpeccuu reHoB

50 C3

Ponb Hekogupyromumx
PHK B perynsanun

IKCIIPCCCHUU I'CHOB

1

51 JIII3

Bepudukanms siRNA-
HOKJIayHa C IIOMOIIIBIO

BECTEpH-OJIOTTUHTA

52 K

Texymuii pyOeKHbI

(MOIyJIBHBIN) KOHTPOJIb

o paszueiny S5

Pa3gea 4. buocuures

Oeika




Tema 1. buocunres 6enka pubocomamu

53 C3 buocunTes 6enka 1 1 1 1
pubocoMamu.
Tema 2. Huunmanus TpaHcisiiuu
54 C3 Nuannumanus tpaHcasuuu 1 1 1 1
y IPOKapHOT U 3yKapHOT
Tema 3. TepmuHaius TpaHCISIITIN
55 C3 Tepmunanus 1 1 1 1
TPaHCTSAIUU
Tema 4. Xpanenue u nunakruanus MPHK
56 C3 XpaHeHue u 1 1 1 1
nHaktuBanusg MPHK
Tema 5. CunTe3 cekpeTupyeMbIX OEKOB
57 C3 CuHTE3 CEKpEeTUPYEMBIX 1 1 1 1
OeJIKOB
Tema 6. [TocTTpancnsMoHHbIE MOU(UKAIIMY OEIIKOB.
58 JIII3  |Perymsiuust TpaHcasanuu 1 1 1 1
y 9yKapHoT.
Tpandexums
penoprepubix MPHK B
KJIETKU MJICKOTTUTAIOIIUX
59 K Texymuit pyOexHBIN 1 1 1 1
(MOTyTBHBIN) KOHTPOJIb
1o paszaeiny 6
Bcero B cemectpe 46 30 | 30 | 30
Bcero no nucuumiune 90 58 58 57
(Momymo)
(¥, **, #** cMOTpH yCIOBHBIE 0003HAYEHUS)
Ycii0BHBIE 0003HAYCHHSA
Bunpl yueOHBIX 3aHATHI*
Buabl yueOHbIX 3aHATHI CokpaménHoe HaMMeHOBaHH e
JlekumoHHOE 3aHsATHE Jlekuust J3




JlabopaTopHO-IPaKTUYECKOE 3aHITHE JlaGopaTopHO-TIpaKTHYECKOE JIII3

CeMuHapCKOE 3aHATHE

Cemunap C3

KonnokBuym

KonnoxkBuym K

Buapl Texymero kontpods ycneBaemoctu (BTK)**

Buael Tekyuiero Coxpaménnoe Coaepixanue

KOHTPOJIA HAHMeHOBaHHe

ycneBaemoctu (BTK)

*%

Texymun Juctunnunupyrouwmii | [ | Kontpons noceniaeMocty 3aHATUI

JUCLUTLIMHUPY O o0yyaromumcs

KOHTPOJIb

Texymmi TemaTnuecknii T | Ouenka ycBoeHUs 00y4aroImuMcs 3HaHUH,

TEMAaTHYECKUI YMEHUH U ONBbITA IPAKTUYECKON JEATEIBHOCTH

KOHTPOJIb 10 TeMeE 3aHATHUS

Texyumii pyOexHbIi PyGexHblit P | Onenka ycBoeHHs 00y4daronMMcs 3HaHUM,

KOHTPOJIb YMEHMH U OIbITA IPAKTUYECKON NEATEIBHOCTH

1o Teme (pazzeny, MOIyJI0) JTUCHUIUIUHBI
@DopMbI IPOBEICHUS TEKYILIIETO KOHTPOJIS YCIIEBAEMOCTH Oo0yJaromuxes ***

Ne | ®opMbI NpoBeAeHHS TEKYLIET0 Texnuuyeckoe u Bo3MokHOCTH IpOBeIeHUS
KOHTPOJIAl YCIIeBAeMOCTH COKpalIéHHOe TeKYyLIero KOHTPOJIs
ooyuawmuxcs (PITKY) *** HAaUMeHOBaHMe yCIneBaeMOCTH 10 BUAAM

KOHTPOJIsA
| T P

1 | KonTposb npucyTCTBUS [IpucyrtcrBue KIT |+

2 | Onpoc ycTHBIH Omnpoc ycTHBIH oy

3 | Onpoc KOMOMHUPOBAHHBIH Omnpoc OK + +

KOMOMHHPOBaHHBIN
Tuner korTpos (TK)

THNbI KOHTPOJIS

CokpaieHHoe HAaHMEHOBAaHUE

KonTpons npucyrcreus

KII




Omnpoc ycTHBIH

oy

Onpoc KOMOMHUPOBAHHBIH

OK




5. [IpoMe:xxyTOYHAsI aTTEeCTAUA 00Yy4AIOIIMXCH MO JMCUHUILIAHE (MOIYJII0)
OueHovHbIe cpeCcTBA MPOMEXKYTOYHOM aTTeCTAlMU

5.1. ®opmbI NpOBeeHNS MPOMEKYTOYHOH ATTeCTALUHA

Cemectp |PopMa npoBeeHUsI MPOMEKYTOYHOH |Popma opraHu3anuyi NPOMeEKYTOYHOH
aTTecTaluu ™ *** aTTecTanum
1 2 3
1 3auer KonTpons npucyrcrBust, Onpoc ycTHbIN
cemecTp
2 DK3aMeH KonTtposne npucyrcrBus, Onpoc yCTHbIH,
ceMecTp Onpoc KOMOMHUPOBAHHBII
YcioBHbIE 0003HAYEHHS ****
®opMbI IPOBeeHUA TPOMEKYTOYHON aTTeCTALIUH CoxpaménHoe HauMeHOBaHHue
3auer 3auer 3
3amuTa KypcoBoil paboThl 3amuTa KypcoBoii paboThl 3KP
DK3aMeH DK3aMeH C)

5.2 Kpurepum BbICTABJIEHUS OLIEHOK

Kpurepuu BbicTABJIEHUS OLIEHOK NPH MPOXO0KIEHUH NIPOMEKYTOUHOM aTTecTauum B popme

3ayeTa
1 cemectp
Mlkana Kpurepun BbICTaBJIeHUS OLIEHOK
OLICHUBAHUSA

/OneHka




«3aYTECHO»

Cobmrogenue xXoTs 061 0AHOTO U3 ycioBui: 1) TecToBBIN KOHTPOIb JOJIKEH OBITH
HarcaH He MeHee yeM Ha 70 %; 2) [Ipu ycTHOM OTBETE CTYAEHT IEeMOHCTPUPYET
OCBOEHHUE MaTepuaya He HIDKE CIEIYIOIINX TPeOOBAHUMN: - YACTUYHO BBIITOJIHUI
3aJlaHusl, IPeayCMOTPEHHbIE OMIIETOM; - IEMOHCTPUPYET YCBOEHUE MPOTrPaMMHOIO
MaTtepuaia (B X0Jle OTBETa B OCHOBHBIX YepTaX PacKpbIBA€T CYIIHOCTh OHATHUH,
SIBJIEHUH, IPUHIIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEHN, TEOPHUIi), HO UCTIHITHIBAET
3aTpyIHEHUS TPU €r0 CaMOCTOSITEIbHOM BOCIIPOU3BEICHUH, TPEOYET TOMOTHUTENbHBIX
1 YTOUHSIIOIIKX BOIIPOCOB MPENOAABATENS; - JAET HE MOJIHBIN, HEAOCTATOYHO
apryMEeHTHPOBAHHBIN OTBET; - JIeaeT MPAaBUIIbHbIE 0000IIEHNS U BBIBOBI 1O
OTJIEJIbHBIM BOIIPOCAM; - JIONMYCKaeT OMUOKY IPU BOCIIPOU3BEICHUY 3HAHUIL; - Ha
JIOTIOJTHUTENbHBIE OTBETHI 110 MPOTPAMMHOMY MaTepUally OTBEYAET C TPYAOM; - YMEET
MIPUMEHSITH [TOJIyY€HHbIE 3HAHUS PU PELICHUH NMPAKTUYECKUX (CUTYallMOHHBIX) 3a7a4,
HO JIOMYCKaeT He3HAUUTEIbHbIE OINOKY; JlomycKatoTCsl OIIMOKM U HETOYHOCTH B
COJIep’KaHUU OTBETA, KOTOPbIE UCIPABISIOTCS 00yUYaIOIIMMCS C IIOMOILBbIO HABOSIIINX

BOITPOCOB MPECIogaBaTcIs.

«HE

3a4YTCHO»

He 3aureno CoOmronenue nByx ycnoBuii: 1) TecToBbIif KOHTPOJIb HAIIMCAaH MEHEE YeM
Ha 70 %; 2) CTyaeHT: - He BBIIIOJHWI 33aHus, IPeyCMOTPEHHBIE OMIIETOM; -
JEMOHCTPHUPYET pa3pO3HEHHbIE 3HAHUSI IPOrPaMMHOI0 MaTepuasa (B X0J€ OTBETa
(parMeHTapHO U HEJIOTUYHO U3JIaraeT CyIIHOCTh MOHATHUH, SIBICHUH, TPUHITUIIOB,
3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHii), HE UCTIONB3YeT UM €1a00 UCTIOIb3YET HAYUHYIO
TEPMUHOJIOTHIO); - TOMYCKAET CYIIECTBEHHBIE OIIMOKU M HE KOPPEKTUPYET OTBET
I10CJIE JONOJHUTENIBHBIX U YTOUHSAIOIINX BOIIPOCOB IIPENIOAABATENS; - HE ACTIAET
0000I1IeHUS U BBIBOJIBI; - HE OTBEUACT HA JIOTIOJIHUTEIIbHBIE BOTIPOCHL; - HE YMEET
MIPUMEHSTHh TEOPETUUECKUE 3HAHMSI IPU PELIEHUH NTPAKTUUYECKUX (CUTYal[MOHHBIX)
3a]1a4; MJIU: - OTKA3bIBAETCS OT OTBETA; WIK: - BO BPEMS IIOJTOTOBKU K OTBETY M CAMOI'0
OTBETa UCIOJIb3yET HECAHKLIIMOHUPOBAHHBIE HCTOYHUKHU UH(OPMAIINH, TEXHHYECKUE

Cpe/cTBa.

KpnTeplm BBICTABJICHHUS OLCHOK IPH MPOXO0KACHUN l'lpOMC)KyTO‘-lHOﬁ aTrrecranum B (l)OpMe

2 cemecTp

IK3aMCHa

IIIkana oneHUBAHUS KpnTepml BBICTABJICHUSA OLICHOK

/OneHka




«HEYAOBJETBOPUTECJIBHO»

B TOM CJIy4ae, €CJId 00yJaromUNCs: - YaCTHYHO BBITIOJHUJ WK HE
BBITIOJTHWI 33JIaHUS, TIPEAYCMOTPEHHBIE OUIIETOM; - IEMOHCTPUPYET
Pa3pO3HEHHBIC 3HAHUS MPOrPAaMMHOTO MaTepuana (B X0Je OTBETa
(dbparMeHTapHO ¥ HEJIOTUYHO U3JIaraeT CYITHOCTh TIOHSTH, SIBICHHM,
MPUHITUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHUl), HE UCTIOIB3YET HUITH
c11a00 UCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHIO); - TOMTYCKaeT
CYIIECTBEHHBIC OIIMOKU M HE KOPPEKTHPYET OTBET MOCTIE
JIOTIOTHUTEIBHBIX U YTOYHSIOIMUX BOIIPOCOB MIPETOIaBATENIS; - HE JC/IaeT
0000IIICHHS ¥ BBIBOJIBI; - HE OTBEUYAET HA JIOTIOJTHUTEIIbHBIEC BOIIPOCHI; - HE
yMeeT IPUMEHSTh TEOPETUUECKHUE 3HAHUS TIPH PEIICHUN TPAKTUUECKUX
(cuTyallMOHHBIX ) 33/1a4; - HE YMEET I0JIb30BATHCS HEOOXOIUMBIM
000pyI0BaHUEM, MHCTPYMEHTaMH, 00paIiaThCs ¢ mpernapaTaMu; Wim: -
OTKa3bIBACTCS OT OTBETA; WJIH: - BO BpEMS IMOATOTOBKH K OTBETY U CAMOTO
OTBETA UCMOJIb3yeT HECAHKIIMOHUPOBAHHBIC NCTOYHUKHU HH(HOPMAITNH,

TEXHUYCCKHUE CPCACTBA.

«XOpouIo»

B TOM CJIy4ae, eCIM 0OYJaroIIHACs: - BBITIOTHII 3aJaHHs,
PeyCMOTPEHHBIE OUIIETOM; - IEMOHCTPUPYET YCBOCHHE MTPOTPAMMHOTO
Martepuaa (B X0/1€ OTBETa PACKPBIBAET CYLIHOCTh MOHSITHI, SIBICHHUI,
MPUHIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPUH ), BBIJIECISET B HEM
IJIABHBIE MOJIOKEHHUS; - TPAMOTHO, UCTIOJIb3YsI HAYYHYI0 TEPMHUHOJIOTHIO,
U3JlaraeT NporpaMMHbBIA MaTepual, 1aeT MOCiIeI0BaTEIbHBIN 1
MCYEPIBIBAIOIINN OTBET HA TIOCTABIICHHBIC BOTIPOCHI, IeTIaeT 0000IIeHus
Y BBIBOJIBL; - HE JIOMYCKAET CEPhE3HBIX OLUIMOOK MPU BOCIIPOU3BEICHUN
3HAHUI; - OTBEYAET 0€3 0COOBIX 3aTPyAHECHUH Ha TOTIOTHUTEIbHBIC
BOIIPOCHI IO MPOTPAMMHOMY MaTepHally; - yMEeT IPUMEHSTh
MOJIyYEHHBIC 3HAHUSL U YMEHUS IPU PEUICHUU IPAKTUYECKUX
(cuTyalmMOHHBIX) 3a7a4; JlomyCKaloTCsl MEJIKHEe HEeTOYHOCTH U He Oolee
JIBYX OIINOOK, KOTOPBIE MOCIIe YTOYHEHUS (HABOISAIIUX BOIIPOCOB)

00yYaromuncs CriocoOCH UCTIPABUTD.




«YAOBJIETBOPUTEJILHO»

B TOM CJIy4ae, ecii 00yJaromuiics: - 4aCTUYHO BBIMOIHUI 3aJaHMs,
IIPEyCMOTPEHHbIE OUJIETOM; - IEMOHCTPUPYET YCBOCHHE MTPOIPAMMHOTO
MaTepuaia (B X0J€ OTBETa B OCHOBHBIX YepPTaX PACKPHIBAET CYIIHOCTh
MOHSTUH, IBJICHUH, IPUHIIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOPHii), HO
UCHBITHIBAET 3aTPYyIHEHUS IIPU €r0 CaMOCTOSITEIbHOM BOCIIPOU3BEICHNUH,
TpeOyeT JOMOTHUTEIbHBIX U YTOUHSIOUINX BOIPOCOB MPENOaBaTENs; -
JTaeT HETOJIHBIN, HEJOCTaATOYHO apTyMEHTHUPOBAHHBIN OTBET; - HE JIEJIaeT
IpaBUIbHbIE 0000IIEHNS U BBIBOJBL; - IOMYCKAET OIIUOKU ITPH
BOCIPOM3BEICHIH 3HAHUI; - HA TOMOJIHUTEIbHBIE OTBETHI 1O
IPOrpaMMHOMY MaTepualy OTBEYaeT C TPYJOM; - YMEET IPUMEHSATh
MOJTyYEHHBIE 3HAHUS MTPU PEIICHUN TPAKTUUECKUX (CUTYallMOHHBIX )
3a/1a4, HO JTIOMYCKAeT HE3HAUYNTEIbHBIC OIMMOKY; JlomycKaroTCs: OMMOKH 1
HETOYHOCTHU B COJIEP’)KaHUU OTBETA, KOTOPbIE UCIPABIISIOTCS

06y‘IaIOHII/IMC$I C MOMOMIBIO HABOAAIIHUX BOIIPOCOB IMPETIOaaBaTEIIs.

«OTJINIHO»

B TOM Clly4ae, €CJii 00y4aroImuics: - BBITOTHIII 33aHuUs,
IPEIyCMOTPEHHBIE OUIIETOM; - IEMOHCTPUPYET YCBOCHHUE BCETO 00beMa
IPOTrPaMMHOT0 MaTepualia (B X0Jie OTBETa PaCKPBIBAET CYIIHOCTh
MOHSTUH, IBICHUHN, TPUHIIUIIOB, 3aKOHOB, 3aKOHOMEPHOCTEH, TEOpHil),
BBIJICJIICT B HEM TJIaBHBIC MTOJIOKEHUSI; - TPAMOTHO, UCIIOJIb3YsI HAYYHYIO
TEPMUHOJIOTHIO, JIOTUYHO M3J1araeT MporpaMMHBIN MaTepual, 1aet
NIOCJIEIOBATENbHBIN U HCUEPIIBIBAIOLINI OTBET Ha MOCTABJICHHBIC
BOIIPOCHI, JeTaeT 0000IIEHHUS U BBIBOBI; - HE IOMYCKAaeT OIINOOK MpH
BOCIIPOM3BEICHUN 3HAHMIA; - JIETKO OTBEYAET Ha JOIOJIHUTEIbHBIC
BOIIPOCHI IO TPOrPaMMHOMY MaTe€pHay; - OCMBICICHHO IIPUMEHSET
NOJTyYCHHBIC 3HAHUSI U YMEHUS MPU PEIICHUH MTPAKTUYECKIX

(cuTyallMOHHBIX) 33]1a4;




6. CTpykTypa peliTHHIa 110 AUCUHIIMHE (MOLYJII0)

6.1. O0yyarommiicsi UMeeT NMPABO NMPOHTH NPOMEKYTOYHYI0 aTTeCTAIMIO MO JUCHHUILIMHE
(MoayJ/110) 1M €€ YacTH HA OCHOBAHMH PEHTHHIA yCIIeBAEMOCTH 00y4alolerocsi 1 pe3yjbTaToB
NPOXOKACHHUS TEKYIero pyoe;KHOro KOHTPOJIA M0 JUCHHUILINHE (MOAYJII0) B COOTBETCTBYIOIIEM
cemecrpe.

6.2. Kpurtepuu, mnokaszareJu TMPOBeACHUS TeKYHIero KOHTPOJSI YCIHeBaeMOCTH €
HCIO0JIb30BaHUEM 0A/LUIbHO-PETHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTaluun)

PeliTUHr 1O JUCHMIUIMHE PaCcCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycmeBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 110 BceM (popmaM KOHTpoJiss AuddepeHIIMPOBAHHBINA, BBICTABISIOTCS
OIICHKHU MO IIKaye: "HeyaoBIEeTBOPUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCA PEUTHHIOBBIE Oaylibl,

COOTBETCTBYIOIIHE cUcTeMe TP dEepeHITUPOBAHHOTO KOHTPOJIS.

1 cemectp
@®opMbI NpoBeIeHUSA K Makc. CooTBeTCTBHE OLICHOK
0J1-BO .
Buabl 3aHsaTHH TEKYIIEro KOHTPOJIs .| KoJ-BO PEATHHIOBBIM OaJl1am
KOHTPOJIei
ycneBaeMoCTH 6am10B |TK|BTK|Ota.|Xop.|YaoB.
JlabopaTopHo-
Ormpoc
npakruyeckoe  |JII13 . |OK 7 147 |B| T | 21 | 14 7
KOMOMHHPOBAHHBIN
3aHsTHE
Ormpoc
Komnoksuym K . |OK 2 234 (B| P |117] 78 39
KOMOWHUPOBaHHBIHI
CyMMa 6ajuioB 1Mo TUCIMIUIMHE 32 CEMECTP 381
2 cemecTp
®opMbI IPOBEACHUSA K Make. CooTBeTcTBHE OLICHOK
0J1-BO .
Buabl 3ansTuii TEKYHIEro KOHTPOJISA .| KoJ1-BO PEATHHIOBBIM OaJl1aM
KOHTpoOJ1eii
yCIIeBaeMOCTH 6a/10B | TK(BTK|OT.1.|Xop.| V0B
JlaboparopHo-
Onpoc
npaktuueckoe |JIII3 . |OK 8 168 B| T |21 ] 14 7
KOMOMHHPOBAHHBIN
3aHATHE
Omnpoc ycTHBIH oy 0 0 B| P [117] 78 39
Ompoc
. |OK 4 468 |B| P [117] 78 39
Komnoxsnym K | xomMOumHUpOBaHHBIH
Ormpoc
. |OK 0 0 B| P [117| 78 39
KOMOWHUPOBaHHBIH




CyMMma 0asuioB MO AUCIUIUIMHE 32 CEMECT] 636

Kpurepun BbicTaBJIeHHSI OLIEHOK NPH MPOXOKIACHUU NMPOMEKYTOYHOI aTTrecTanuu B ¢gopme
3a4yeTa (HAa OCHOBAHUM PEMTHHIAa yCNEeBAeMOCTH 00Y4alomIerocss M pe3yjbTATOB MPOXOKIAECHUS

TeKylero pyoes;KkHOro KOHTPOJIS M0 AUCIHUILVIAHE (MOIYJII0) UJIM €€ YaCTH B ceMecTpe)

1 cemectp
IIkanaa Kputepun BbICTaBJIeHUsI OLEHKHU
OlleHUBAHUS
/OueHka
«32aYTEHO» PeliTunroseiii 6ann — He menee 60 % (He MeHee 224 6asoB)

u

HonyquI/Ie OIICHKHU HEC HNUKC «YAOBJICTBOPUTCIILHO» 3a IMPOXOXKIACHUC KAXKI0I'0O

TEKYIIETO pyOe)KHOTO KOHTPOJISI B CEMECTPE

«He 3auTeHo» |PeittuHroBerit 6amn — menee 60 % (Menee 224 6a1oB)

W/AIu

[TorydeHne OLEHKH HUKE «yJIOBICTBOPUTEILHOY 32 MTPOXOKIACHHUE XOTsI OBl OJTHOTO
TEKYIIEero pyOeKHOTO KOHTPOJISI B CEMECTPE MITH HE TTPOXOKACHUE PYOSIKHOTO

KOHTPOJISI

Kpurtepun BbICTaBJICHUSI OLCHOK NPH NMPOXO0KACHUU MPOMEKYTOYHOM arrecTauuu B Gpopme
JK3aMeHa (Ha OCHOBAHMM PpeHTHHIa YCIeBaeMOCTH O00y4yawuerocs # pe3yabTaToB

NMPOXO0KIACHUS TEKYLIEro py0e:KHOro KOHTPOJIS 10 TUCHHUIIIMHE (MOAYJII0) WU €€ YaCTH)

2 cemecTp

Ikana oneHuBaHUSA Kputepun BbICTaBJIEHUSI OL[EHKHU

/Ounenka

«OTJITHYHO» Pelitunroseiii 0ann e menee 90 % (ue menee 900 G6ansoB)
n
[Tony4yeHne OLEHKH HE HIKE «YyIOBIECTBOPUTEIHHO» 32 IPOXOXKICHHE
KaXJIOTO TEKYIIETO pyOeKHOTO KOHTPOJISI B CEMECTPE

«XOPOLI0» PeiituHroBeIi 0amn He MmeHee 75 % (He meHee 750 0amioB)

u
HonyquHe OIICHKH HC HUKC «KYAOBJICTBOPUTCIILHO» 3a MPOXOKIACHUC

KaXJI0OTO TEKYIIETo pyOeKHOTO KOHTPOJISI B CEMECTPE

«y/0BJIeTBOpPUTEIbHO» |PeiiTunrossiii 6amn He MeHee 60 % (He meHee 600 OansoB)

)51

HonyquI/Ie OLOCHKHU HC HUKC «YAOBJICTBOPUTCIBbHO» 3a IIPOXOKIACHUC

KaXXJI0I0 TCKyHICTO pY6e)KHOFO KOHTPOJII B CEMECTPEC




«HeYy0BJIeTBOPUTEILHO» |PeliTunroBsiil 0ann menee 60 % (menee 600 6anioB)
u/unm
[Tony4yeHne OLEHKH HIKE «YJOBICTBOPHUTEIBHOY 3a MIPOXOKIACHUE XOTS

OBl OJTHOTO TEKYLIETO pyOEKHOTO KOHTPOJISI B CEMECTPE WU HE

MPOXOXKAEHHUE PYyOEKHOTO KOHTPOJIS




7. OueHoYHbIe MAaTepPHAJIbI /JIsl MPOBEJEHUs] MPOMEKYTOYHOI aTTeCTAMU O00Y4YAIOUIUXCS IO
AUCHUILINHE (MOIYJIIO)
1 cemecTp

IlepeyeHbr mNpakTHYeCKHX YMEHMH M HaBBIKOB /JJfl NMOATOTOBKM K TIPOMEXKYTOYHOU
arrectauuu B popme 3auéra
1 cemectp

1) ®opma npoMeKyTOUHOU aTTECTALUU COTTIACHO y4eOHOMY IUIaHy — 3a4erT.

2) ®opma OpraHu3alyuy IPOMEXYTOUHOH aTTECTAlUH:
— Ha OCHOBaHHMH CEMECTPOBOTO PEUTHHTA

3ayeTHbIN OUJIET /151 MPOBeeHUS 3a4éTa

OI'AOY BO PHUMY um. H.U. IIuporosa Munsapasa Poccun (ITuporosckuii Y HuBepcurer)
Kadenpa meguumnnckux Heiiporexnosorniit UHH

Bujer Ne

JUld ipoBesieHus 3aueTa o qucuuiuinbe b.1.0.03 «MonekynsipHas 61oorus
10 IPOTpaMMe MarucTpaTypbl
10 HaNPaBJICHUIO IOJTOTOBKU
«06.04.01 buonorus»
HaNPaBIEHHOCTH (TIPOUITD)

«MeauHCKHue HeﬁpOTeXHOHOFHH))

1. CpotictBa JIHK-nonmmepassl kak hepmeHTa( yCTPOWCTBO aKTUBHOTO LIEHTpPa, CyOCcTpaTHas

crenu(pUIHOCTh, aKTUBATOPBI U HHTUOUTOPHI)
2. Pemapanus myTeM HErOMOJIOTHYHOTO COSMHEHUS KOHIIOB
3. AzleHOacCOMUPOBAHHBIC BUPYCHI U HX IPUMECHEHUE B TCHHOM TEPAITUH.

3asenyromuii kadenpor  CunkuH M.B.

2 cemecTp

Ilepeyennb BONpoCoB /U1 NOATOTOBKH K IPOMEKYTOYHOM aTTecTanuu B popme IK3aMeHa

2 cemecTp



1) ®opma npomMeKyTOYHOU aTTECTALMU COIJIACHO Y4eOHOMY IUIaHy — 9K3aMEH.

2) ®opma OpraHu3aluy IPOMEKYTOUHOH aTTECTAIUH:

— YCTHBIM OTIPOC TI0 OuseTam.

3) HCpC‘IGHL BOITPOCOB AJIA IMMOATOTOBKH K ITPOMEKYTOUYHOU aTTCCTAIUH.

OOBeKTHI ¥ 321241 MOJICKYJISIPHOM OHONIOTHY.

Crpykrypa renoma. [losropstomuecs nocnegoatenbHoctu. CaremutHas JJHK. Munucareutst u

MHKPOCATCIUINTBI, UX c11oco0nI BO3HUKHOBeHUS. CerMEeHTHEIE AYIUIMKAaI . HCGB,Z[OFGHBI.

MobunbHbIe d51eMeHThl TeHoMa. JJHK-TpaHcmo30HbI U peTpOTPaHCIIO30HHbI.

Mertarenomuka.

Tuns! noBpexaennii JIHK u npuunHbl MX nosiBiieHui. Jle3aMMHUpOBaHKE, allypUHU3ALUA

CTpyKTypa HyKJIEHMHOBBIX KHCIIOT.

Tononoruueckue npo6diems! AByHUTEBBIX MoJieky JJHK. Ceepxcnmpanuzanus JJHK. Tononzomepass

trmoB [ u II.

PGHHI/IKaL{I/I}IZ OCHOBHBIC ITPUHIUIIBL, 3TAIlbl 1 YHACTBYIOIIIHC q)epMeHTbI.



Pennukanus y npokapuot. OCHOBHbIE KOMIIOHEHTBI PEINIMKATUBHOM BHIIKH. Ponb paznuunbix JJHK-

noyimMepas. BiysiHue MeTUIMpoBaHus Ha PEIUIMKALUIO.

Pennukanus y sykapuoT. OCHOBHbBIE KOMIIOHEHTHI PEIUIMKATUBHON BUJIKU 3YKapUOT M MEXaHU3M
perinkauuu. Ponb paznuunsix JJHK-nonumepas. Kontpoibs permukanuu y Jpoxokei Uy 3yKapuoT.

Pomn IUKJIMHOB U IUKJIIMH-3aBUCHUMbIX KHMHA3.

[Ipob6nema permukanyu koHuoB JuHeiHo# JIHK. Tenomeps! u Teaomepasa.

[ospexxnenus B JJHK. Crpaterun xoppexuun nospexaennii JIHK. Buasl penapauuu. ITpumepsl

IIPSIMOM pelapanuu.

CpaBHeHME SKCIU3HUOHHON penapalnu: 3KCIU3Hs HYKJICOTUI0B U SKCIU3HS OCHOBAHUM.

Penapanus HecipapeHHbIX HyKICOTHIOB.

Penaparus 1ByHUTEBBIX pa3pbIBOB ¢ IOMOIIBIO TOMOJIOIMYHON peKOMOUHAIIHH.

Penapauml ABYHHUTCBLIX pa3pbIBOB C IOMOIIIBIO HETOMOJIOTUYHOI'O COCAUHCHUS KOHIIOB.

I'omonoruunas pexkom6unanus y E.coli. RecBCD - ocHOBHOM ITyTh TOMOJIOTHYHOU pekoMOuHanuu y E.

coli.

Caur-cnenuduyueckast peKOMOUHAITHS.



[III{P B XOHEYHOU TOYKE U B PECAJILHOM BPEMEHH.

N3orepmuueckue meTo el amrutudukanuu curaana (RPA. LAMP).

I'enernueckas umwxenepus. [1LP u mpaiimepst muis [TLP. Pectpukrassr u nurassl. Tpanchopmarus

KJIETOK OaKTepHid.

DBOIIOLIMS METO/I0B F'eHeTHYecKoro peaakTuposanus. Zinc-finger nykneassl. TALEN. CRISPR/Cas
cucreMa OakTepuil U ee nmpuiiokeHus. Tunsl perakrupoBanus ¢ nomomisio CRISPR/Cas u
comnpspkeHHble ¢ HUMH pooaemsl. CRISPR/Cas ckpununr. CRISPR/Cas st PHK. Tlpunoxxenus
CRISPR/Cas

[Honmyuenne pekoMOMHATHBIX aHTUTEIN. | MOpUIOMHAs TexHoorus. ParoBelil nucmieil. TpaHcreHHbIE

MBbIIIH.

Tpanckpunius y npokapuot. YcrpoiictBo PHK-monumepassr 6akrepuii. Xonosnzum PHK-
nojuMepassl. Poib curma gakropa. Y CTpoHCTBO MPOKAPUOTUYECKHX TPOMOTPoB. CTtaauu

TPAHCKPHUIIIHUKW: UHULIKMAHA, DJIOHTallusd U TCPMHUHALI WA,

Perymnsiuus Tpancpunimu y npokapuoT. Oneponsl. JIaKTO3HBINA ¥ TPUNITO(PAHOBBIN ONEPOHBI.

AnTamepsl 1 pHOOTIEpEeKIIIOYaTEIH.

Tpanckpunuus y sykapuot. [IpoMoTpsl, s3HXaHCcepsl, caitnencepsl. PHK-noaumepassl aykapuot. Tumbl

IPOMOTPOB Y 3yKapuoT i pa3Hbix PHK nonnMepas. basanbHble TpaHCKpUIIIMOHHBIE (PAKTOPHI.



Perynsiuus TpaHCKPHUIIIIUH Y 9YKPanoT. DHXaHCEePhl U MPOMOTPhL. CriocoObl aKTUBAIIMH
TPAHCKPHUIILIMOHHBIX (aKTOPOB. BHYTpUKIIETOUHBIE peienTOPbl TOPMOHOB. THIIOBOE YCTPOUCTBO

TPaHCKPHUILIMOHHOTO (hakTopa (noMeHsl). [posxxkesas qurudpunnas cucrema. Meronst CAGE, EST.

Komnakruzanust renoma. HykiieocoMbl ¥ TUCTOHBI. THIIBI THCTOHOB. YKJIaJKa HyKJI€OCOMbl. BapuaHTsl
ructoHoB. CENP-A kak BapHaHT I'MCTOHA B LIEHTPOMEPHOM pailoHE XpOMOCOMBI. [ MICTOHOBBIE

00JIE3HM.

9% <6 9% ¢

Monudukanuu rucToHOB. I McTOHOBEIN KOO, DepMeHTHI “‘tucaTenu’”’, “‘aurarenu’, “‘cTUpaTenn’ .
9 9

BpomonomeH, xpoMoioMeH y 6€7IKOB. AKTUBHBIN M HEAaKTUBHBIN XpoMaThH. P

Posb anierunupoBanus 1 MeTHIMpOBaHus TUcTOHOB. Kommuiekcrl momukom6. Meton CHIP-Seq.

Pemopenuur xpomaTtuHa. KoMruiekcsl pemoenupoBanus xpomaTaaa. O01mas cxema mpoiecca
pemonenupoBanus xpomaruHa. CemeiictBo SWI/SNF kommekcoB pemoaenupoBanusi: cBAF, ncBAF,
PBAF. Jlokammzanus SWI xommiekcoB u moiankom6 komruiekcoB. TAD’s1. Pons CTCF B opranu3zainuu

xpomatura. Metonast 3C, 4C, 5C, Chip-loop, Hi-C. TAD’bI 1 pa3HbI€ TUITBI KJIETOK.

Metunuposanue JIHK.

Hexonupytomme PHK. Tunst u pons. 7SK PHK. Tpanckpubupyemsie saxancepsl. eRNA.

AnTtucmeicnoBas Tpanckpunuus PHK. /Inunnsie nekonupytromme PHK.

PHK-untepdepenmms. siRNA u miRNA, cxoacTsa u oTiu4us.



PenporpammupoBanue kietok ¢ momouisio miRNA. benku cemerictBa AGO. Cucrema piRNA u piwi.
Cnoco6sr n3ydyennst miRNA: paznuanbie NGS nmoaxoasr (HITS-CLIP, iCLIP, iCLAP, CRAC, PAR-
CLIP, CLASH, AGO CLIP).

[Moctpanckpunuuonusie Moauduxkanuu PHK: xsnupoBaHue, mojuaIeHUIMPOBAHUE, CIIANCHHT.

Cnnaiicoma. Mansie aaepssie PHII 3ykaproT u ux posib B CIIJIaUCHHIE

CamMocmutaiicupyromuecss MHTPOHbI. AJIbTEpHATUBHBIN critaiicuHr. TpaHc-criaiicuar. CoBpeMeHHbIE

HOJXO/IbI K JICUEHHUIO CIIMHAILHON MbIIeyHON arpoduu u Muonuctpoduu romena.

Cuntes Oenka pubocomamu. CTpyKTypa IPOKaPUOTHYECKON M 3yKaHOTHYECKOW PUOOCOMBI.

Craauu TpaHcnsuu. Pabounii MK TpaHCIUpYIOIIEeNd puOOCOMBI (3TIOHTAIIMOHHBIHN LIUKI).

Pubocomuslii mpodaitnuHr.

Amunoauunupoanue TPHK u amunoaunn-tPHK cunrerasb.

Nuannumanms TPAHCIANWUHN Yy ITPOKAPHUOT. Per yIOusa TPAHCIALNUA Y ITPOKApUOT.

Perynsuus Tpancnsaun y sykapuot. Poias miRNA B perynsiiuu TpaHCIsILum.

IRES-3nemenTs! BupycoB. Mcnonb3oBanue IRES snemMeHTOB BUPYCOB B TeHHON MHKCHEPHH.



CuHTE3 CeKpeTHPYEMBIX OEJIKOB B KJIETKE.

[TocTTpancnsauronHble MOAU(PUKAIIUNA OEITKOB.

Y OUKBUTHH-3aBUCUMBII ITPOTEOIN3 OCIIKOB.

MeTob1 JOCTaBKH F€HETHUECKOT0 MaTepuaa: aJJeHOBUPYCHI, aJIEHOACCOLMMPOBAHHBIE BUPYCHI,

JICHTUBHUPYCHI, BUPYC BE3UKYJISIPHOTO CTOMATHUTA.

[Tpununs! cekBeHnpoBanusi. OCHOBHBIE MIAT(HOPMBI 1JIs1 CEKBEHUPOBAHUS — CPaBHEHHE, JOCTOMHCTBA

u Hepocratku. NGS.

JK3aMeHALMOHHBIN OnJIeT 1Jisl IPOBeAeHUs IK3aMeHA

OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)
Kadeapa mequunnckux neiiporexunosoruiit UHH

Bbuier Ne

JUIs IpoBeieH st 9k3aMeHa 1o auctuminae b.1.0.03 «MonekynsipHast OHOTIOTHsDY
110 POTrPaMM€E MarucTpaTyphl
I10 HaIlpaBJICHUIO MTOATOTOBKU
«06.04.01 buonorus»
HaNpaBJIEHHOCTH (TPOpHUIIb)

«MenuuHCKHIE HEHPOTEXHOIOT N
1. CpaBHEeHUE NPOIIECCOB TPAHCKPUIILIUYU Y IPOKAPUOT U DYKAPUOT

2. OcHOBHBIC MCTObI PCCTPUKIIUOHHOI'O KIIOHUPOBAHUS U UX IPUMCHCHUC B TCHHO-

HWHXKCHCPHBIX HCCIIeI0BaHUM
3. Cucrembl 9KCHpCCCUu peKOM6I/IHaHTHLIX OCJIKOB M MX npeumMynecTBa U HEJOCTATKA

3apenyroumii kadpenpoit  Cunkun M.B.







8. MeToauyeckne ykazanusi 00y4aUUMCs 10 OCBOCHHUIO JUCHUIJIMHBI (MOAYJIs1)
MeTtoauyeckue yKazaHus JJsl OATOTOBKH K 3aHSITHAM JIEKIIMOHHOT0 THIIA
BuuMarenbHO mpoYuTaTh MaTepuai NpeabLay e TeKInu;
O3HaKOMHTHCS ¢ YUYEOHBIM MaTEpUAJIOM IO YYCOHUKY, YICOHBIM MOCOOMSIM, a TaKXKe SJIECKTPOHHBIM
00pa3oBaTeNbHBIM PecypcaM ¢ TEMOM MPOYUTAHHOM JICKIIHH;
BHecTu nonosHeHUs K MOJYyYEHHBIM paHee 3HAHUSAM IO TeMe JIEKIMH B JIEKIIMOHHON TeTpajH;
3anucath BO3MOXKHBIE BOIIPOCHI, KOTOPBIE CIEAYeT 3a/1aTh IMpernoAaBaTellio o MaTepuany n3y4yeHHOU
JCKIUH.
MeTtoauyeckue yKazaHus JJsl MOATOTOBKH K 3aHSTHAM CEMUHAPCKOr0 THIMA
BuuMarenbHO M3y4dTh TEOPETHUECKUI MaTepuain Mo KOHCHEKTY JEKLIUU, yueOHUKaM, Y4eOHBIM
MOCOOHSM, a TAaK)KE JICKTPOHHBIM 00pa30BaTEIIbHBIM PECYpCaM;
[ToAroTOBUTHCSA K BBICTYIUIGHHIO Ha 33JlaHHYIO TEMY, €CJIM JaHHOE 3aJaHue MPEeTyCMOTPEHO IO
JTUCIUIINHE;
BbINOTHUTS MHCBMEHHYI0 paboTy, €U IaHHOE 3a/laHue TPEyCMOTPEHO M0 AUCHHUILINHE;
[ToaroToBUTH HOKIaA, MPE3EHTAIUIO WU pedepar, eclid JaHHOE 3aJaHue MPEeAYyCMOTPEHO IO
JTUCIUILTHE.
MeTtoauyeckue yKazaHus JJs MOATOTOBKH K 3K3aMeHY
Dk3aMeH TpoxoauT B (opme cobecemoBaHuss 1o Owmiery. buner Bkimowaer B ceds 1Ba

TEOPETUIECKHUX BOIPOCA.

[Ipu moarotToBke K coOECeIOBaHUIO TIO OUJIETaM CIICTyeT:
O3HaKOMUTBCA CO CIHCKOM BOIPOCOB, BBIHOCHMBIX Ha MPOMEXYTOUHYIO aTTeCcTaluio B Qopme
9K3aMEHa;
[Tpoananu3upoBaTh MaTepuanl U HAMETHUTD [IOCJIEJOBATEILHOCTD €r0 OBTOPEHHUS,
Onpenenuts HauboJsee MPOCThIE U CIOKHBIEC TEMBI U (UJIH) pa3iesibl TUCIUILINHEI,
[ToBTOpUTH MaTepuain 1Mo HanboJyiee 3HAYUMBIM/CIIOKHBIM TeMaM U (WUJK) pasfeiaM JUCHIUTUIMHBI 110
KOHCIIEKTaM JIEKIIMI U y4eOHOM IUTepaType, a TaKkKe AIEKTPOHHBIM 00pa30BaTeIbHbIM pecypcam;
[ToBTOPUTH cXeMBbI, TAOIUIIBI U APYTOM MaTepHal, U3y4YeHHBIH B IPOLECCE OCBOCHHUSI TUCITUTUINHBI.
MeToanyeckue yka3aHus JJIl CAMOCTOATEIbHOU padoTsl ctyaenToB (CPC)

CamocrosTenpHast paboTa 00yJaronIuXcst sIBISETCS COCTABHOW YacThIO O0yUCHHUS U
UMEET LIETIbIO 3aKpeIUIeHUE U YTITyOJieHne TOTyYeHHBIX 3HAaHUM, YMEHHUH U HaBBIKOB, TOMCK U
npuoOpeTeHNe HOBBIX 3HAHUH, BBITIOJIHEHNE YUEOHBIX 3a/1aHuH, MOATOTOBKY K MPEACTOSIINM
3aHATHUSAM, TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH U MTPOMEKYTOUHOI aTTecTaliH.

Jlpyroe

BrinonHenue nomMamHux 3a1aHuil OCyIIecTBIseTCs B popMe:
PaGoTsI ¢ yueOHO#, y4eOHO-METOANYECKON U HAYIYHOU JTUTEPATYPOH, FJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu (Hampumep, MPOCMOTP BHACOJCKIUNA WIM Y4eOHBIX (HHUIBMOB),
KOHCTIEKTaMHU O00ydYaromierocs: 4TeHue, M3ydeHHe, aHaiau3, coop um o0oOmenne wmHbOpMammu, e&

KOHCIICKTUPOBaHWE W pedepupoBaHue, IEpPEeBOJ TEKCTOB, COCTaBJICHHE MpodeccHOHATbHBIX



IJIOCCApUEB;
[TonroToBKM TeMaTUYECKUX COOOIIEHUI U BBICTYIIIICHUIA;

Brimonaeanss MICEMEHHBIX KOHTPOJIbHBIX pa60T.



9. Y4eOHO-MeTOAMYECKOE,

JMUCIUIINHDI

9.1. IlepeyeHs JiMTEpaTYpPhl IO TUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Ne | HaumenoBanue, |Pexomennayercsi npu | KosinvectBo DJIeKTPOHHBIN ajJpec pecypca
n aBTOp, roJ U HU3yYeHUH Pa3iesioB [IK3eMILISIPOB
/m| MecTo M3XAHUSA JTUCHUILINHBI B OM0JHOTEKe
1 2 3 4 5
1 [Tensr o JIstonny, |buocunTtes Genka 0 https://rsmu.informsystema.ru
Kpeb6c k., /uploader/fileUpload?name=109bn.
lNongmrreiin O., pdf&show=dcatalogues/1/5080/109bn.
2024 - 2025 pdf&view=true
2 |Knerku mo OO01mue noHATHs 0 https://rsmu.informsystema.ru
Jlptouny, MOJICKYJISIPHOM /uploader/fileUpload?name=107bn.
Oununmosud Y. |6uonorum. pdf&show=dcatalogues/1/5078/107bn.
B., 2024 - 2025 HyxnenHosble pdf&view=true
KHCJIOThI

9.2. IlepeueHnb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTu «MHTepHET», B TOM

yucse npodeccCuHoHaIbHBIX 023 TaHHBIX, HEO0OXOAUMBIX /IJIf OCBOCHHS JUCHUNIMHBI (MOIYJIA)

_.
S

—
—

A A o

OBC «bykany» https://www.books-up.ru/
DBC «IOPAWT» https://urait.ru/

OBC «Jlanw» https://e.lanbook.com/
OBC «KoncynbTant cryaentay www.studmedlib.ru
3BbC «IPR BOOKS» https://www.iprbookshop.ru/
https://pubmed.ncbi.nlm.nih.gov/

«Web of Science» https://clarivate.com/

OBC «IPR BOOKS https://www.iprbookshop.ru/

3. ObC «KoncynbTanT cryaentay www.studmedlib.ru

Wiley Online Library https://onlinelibrary.wiley.com/

. Poccuiickas rocygapcTBenHas bubnuoreka www.rsl.ru

—_
[\

. https://nlr.ru/ - Poccuiickas HanimoHaabHass OMOIMOTEKa

9.3.

06p330BaTeﬂLHOr0 nmponecca mo AUCHUIIMHE (MO)IyJ'[lO), BRJIKOYasi MEPEeYCHb NPOrpaMMHOI0O

Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCIMOJIB3YEMbIX IIPpU OCYIIECCTBJIICHUU

o0ecrnevyeHus U I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM (l'lpl/l HaJIH‘lHH)



1. ABToMaru3upoBaHHBI uH(pOpManMOHHBIM KoMmIuiekc «lludpoBas amMuUHUCTpATHBHO-
obpa3zoBarenbsHas cpenqa PHUMY um. H.U. [Tuporosay

2. Cucrema yrpaBiieHUsI 00y4eHUEM

3. BannbHO-peHTHHrOBasi CUCTEMa KOHTPOJISl KaueCTBa OCBOCHMS 00pa30BaTeIbHOI NMPOrpaMMBbl B

aBTOMAaTH3UPOBAHHOM 00pa30BaTENIbHON CUCTEME YHUBEPCUTETA.



9.4. MaTepuaJIbHO-TeXHHYeCKOe ofecnevyeHue TUCIHILIMHBI (MOYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HammeHnoBaHue 000py/10BaHHBIX Y4eOHBIX Ilepeyens crnenuaIu3upPOBAHHOM
n | ayauropuid Me0esIn, TEXHHYECKUX CPe/ICTB
/m o0y4eHus

1 Ay,I[I/ITopI/IH I IPOBCACHUA 3aHATUM JEKIIUOHHOIO 9KpaH U IIPpOCKTOpa , Bo3moxHOCTB

THIIA, 3aHATHI CCMHUHAPCKOI'0 TUIIA, TPYHIIOBBIX U INOAKJIOYCHHUA K CCTU ((I/IHTepHeT» n

UH/IMBUAYAJIbHBIX KOHCYJbTAllUN, TEKYILEro obecredyeHus J0CTyIa B JIEKTPOHHYIO
KOHTPOJIsl U IPOMEKYTOUHON aTTeCTallly, MH(POPMALIMOHHO-00pa30BaTENbHYIO CpeLy
000py10BaHHAs MYJIbTUMEIUHHBIMU U UHBIMU , [IpoexTop mynbTumenuiinbii , HoyrOyk

cpeacTBaMu O6y‘I€HI/IH

2 |AyauTopus JUisl IpOBeeHUs 3aHATUI cemuHapckoro |HoytOyk , Dkpan my1s mpoektopa ,
TUNa (MPaKTUYECKUX 3aHATUI), TaOOPaTOPHBIX KommnbrorepHas TexHHKa C
PAKTUKYMOB, J1a00paTOPHBIX padoT, BO3MO>KHOCTBIO MOJIKJIFOUEHUS K CETH

J€MOHCTPALIMOHHBIX 3KCIIEPUMEHTOB rpynmnoBbix 1 |“UHTepuer” , Bo3MoxHOCTD

WHIMBUAYAIBHBIX KOHCYJBTAIUN, TEKYIIETO MOJKITFOUEHUS K ceTH « HTepHe™ 1
KOHTPOJISI K IPOMEKYTOUHOW aTTEeCTAIIHH, o0ecreueHns T0CTyIa B IEKTPOHHYIO
000pyI0BaHHAs! MYJIbTUMETUHHBIMU H HHBIMU nH()OPMAMOHHO-00pa30BATENBHYIO CPELY
cpelcTBaMu O0yueHus , [IpoexTop MyapTUMEIUINHBII

3 |IlomemieHue 1i1st CaMOCTOATENBHOM PabOThI VYuebHas mebenb (CTONbI, CTYJIIbs),
00yyaromuxcs, OCHAIIEHHOE KOMITBIOTEPHOM KOMIIbIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO
TEXHUKOM ¢ BO3MOKHOCTBIO MOJKIIOYECHUS K CETH  |HOJKIIOUeHUs K ceTH «HTepHe™ n

WuTepHet n obecriedeHrneM JI0CTymna B 3JEKTPOHHYIO |00eCIieYeHHEM I0CTyIa B AJIEKTPOHHYIO
UH(POPMALMOHHO-00Pa30BaTEIBHYIO CPEY MH(POPMALIMOHHO-00Pa30BATENbHYIO CpeLy

OpraHu3aluu




4 |VueOHas ayauTOpHs sl IPOBEACHUS VYueOHast MeOeInb (CTONBI U CTYJIbS JUIS
MPOMEKYTOUHOU aTTECTAIINH o0yJaromuxcs), CToM, CTYJ
mpernoaaBaTesis, IepCOHATbHBIN
KOMIIBIOTEP; HA0Op AEMOHCTPALIMOHHOTO
obopymoBaHus (IIPOEKTOP, IKPaH,

KOJIOHKH)

YHuBepcuter oOecredyeH HEOOXOAMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TOAJICKUT OOHOBJICHUIO MTPH HEoO0XoaumMocTh). bubiaroreynsiit poH] yKOMIUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 Yucla JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmces obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE€ B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ornpezensercs B paboueit mporpaMme IUCHUIUIMHBI U MTOAJICKUT 0OHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecredeHbl TNeYaTHBIMU U (WUJU) BJIEKTPOHHBIMU

O6paSOBaTeHBHHMI/I pecypcamMu B (bopMax, aJ[alITUPOBAHHLIX K OI'PAHUYCHHAM UX 300POBbA.
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