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AHHOTANMA

Kypc Bkirouaer ocBOeHHE CTYICHTaMH TEOPETHMUYECKUX 3HAHMM O PpOJIM TEXHOJOTM TIE€HOMHOIO
pEeIaKTUPOBAaHUS B PelICHNU (PyHIAMEHTAJIbHBIX TeHETHUSCKUX MPOOIeM M MPAKTHUECKUX 3a/1a4, OCHOBHBIX
OTIIMYMSX 3TOM TEXHOJOTHMHM OT TPAHCI€HHBIX TEXHOJIOrMi. B mporecce 0cBOCHMS OUCHUIUIMHBI CTYIEHTHI
Mmojy4yar 3HaHUsi 00 WCTOpUU M300peTeHHs, MeXaHu3Me paboThl W cdepax NPUMEHEHUST TEHOMHOTO
penaktupoBanui. B pamkax gucumiuimHbl  OymyT TMOIPOOHO PAacCMOTPEHBI OCHOBHBIE TEXHOJIOTMHU
peAaKTHPOBAaHUS TEHOMa C WCIONB30BaHMEM MeraHykjiea3, Hykjea3 ¢ HHMHKOBbIMH manbiiamMu, TALEN,
CRISPR/Cas, penakropo ocHoBanuii u OT-penaktupoBanue. Taxxe OyoyT pacCMOTPEHBI OTpaHUYCHUS U
CIIO)KHOCTH METO/IOB, CIOCOOBI M30€KaTh HENEJICBOr0 PEIaKTUPOBAHUS M TOBBICUTh JIPQPEKTHUBHOCTH
PEIaKTUPOBAHMS LIEJIEBOTO CaiiTa.

1. leau u 3apauu

eap AUCUMNIMHBI

Jlate cTyneHTaM TEOpeTHUYECKUE 3HAHHUA O IPAKTUYECKOM MCIIOJIb30BAaHUM TEXHOJIOI'MH T'€HOMHOIO
pPENaKTUPOBaHMS HA Pa3IMYHBIX OOBEKTAaX U MPAKTUYECKHE HABBIKM KOHCTPYHUPOBAHHS T€HETUYECKHX
KOHCTPYKLUH JUIsl pa3iIuyHbIX 33]1a4 TEHOMHOI'O PEAaKTUPOBaHMSL.

3agauu AUCHUILIHHBI

- OCBOCHUC CTYACHTAMU TCOPCTHUCCKUX 3HAaHUU O COBPCMCHHBIX TCEXHOJIOTUAX PEAAKTUPOBAHUA
TCHOMaA.

- TNPaKTUYECKHE HAaBBIKM KOHCTPYHPOBAHHUS TE€HETHUYECKHX KOHCTPYKUMH Uil Ppa3duyHBIX 3a1ad
TE€HOMHOTO PEJaKTUPOBAHUS.

- OKa3aHHuce KOHCyJ'ILTaL[I/Iﬁ U 1IOMOIIM CTYACHTaM B IIPOBCACHUHN COOCTBEHHBIX TCOPCTUUCCKUX H
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ C IPUMCHCHUCM TEXHOJIOTUI TEHOMHOI'O PCAAKTUPOBAHUA.

2. Ilepeyens opMupyeMBbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-5.1 CnocobeH BBISBIATH crieUUPUKY (PUI0CODCKUX U
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP

YK-5 CniocobeH aHanu3upoBaTh U yUUTHIBATh
pa3sHoo0pa3ue KyiabTyp B IpOLECCE
MEKKYJIBTYPHOTO B3aUMOACHCTBHS

VYK-5.2 Cnocoben ompenensth  TEOPEeTHYECKOE U
MPAaKTUYECKOE 3HAuYCHUE KYJIBTYPHO-SI3BIKOBOTO (akTopa
IPU B3aUMOJEHCTBUY PA3IMYHBIX (GHUIOCOPCKUX M HAYYHBIX

Tpaauuui
YK-6 Criocoben orpenensth U peanu3oBeiBath |YK-6.2 OreHUBaeT CBOIO JEATEIHHOCTb, COOTHOCHUT IIEIH,
MPHOPUTETH COOCTBEHHOM JACSITEIHHOCTH H CHOCOOBI M CPEJCTBAa BBITIONHEHUS JIEATENBHOCTH C e€
CIIOCOOBI €€ COBEPIIICHCTBOBAHHS Ha OCHOBE pe3ynbTaramu
CaMOOLICHKH

OIIK-1.1 3HaeT W CIOcOOEH  WCIIONBL30BaTh B
MpoeCCUOHANBHON  JIEATENBLHOCTH  (DyHJAaMEHTAJIbHBIC
Hay4Hble 3HAHUS B  OOJIACTH  OWOJIOTMYECKUX |
(hU3HMKO-MaTEMaTHICCKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAYYHBIX 3HAHHUH B 00JIACTH OUOJIOTHYECKUX U
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.3 TIloaumaer MEXIOUCUHUIUIMHAPHBIE CBS3H B
o0macTax XUMuW, OWONIOTMH, MAaTeMaTUKd W (U3NKH H
crnocobeH WX  TOPUMEHSATh MNPH  pElIeHWH 33134
npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.4 CnocobeH 1UIaHUPOBAaTh, OPTaHU3OBBIBATH H
MPOBOJIUTH HAayYHO-HCCIIE0BATENILCKUE Pa0OThI B 00NacTh
OMOTEXHOJIOTUH, TPOBOAMTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToB SKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIE
3aKJIFOYCHUS M BBIBOJIBI




OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHambLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHuns

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUN HOBBIX 3a]ay, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

OIIK-3.4 CrocobeH k mpodheccHOHATBHON IKCIUTYaTallud 1
MOJICpHHU3AIHH COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyOBaHUS ISl OCYIIECTBICHUS OHWOTEXHOJOTHUCCKHUX
MpOIIECCOB

OIIK-3.5 Bnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
Hay4YHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax MCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHUSl (PyHAaMEHTAJIBHBIX Pa3AesioB MaTeMaTHKH, PU3UKH,
XUMHUM ¥ OHONIOTMM sl TOCTAaHOBKM W  pEIICHHSA

HayYHO-HCCIICI0BATEILCKIX 3a1a4y B obmactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IIK-1.3 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTHYeCKHe MOACIH ISl ONHCAaHWs H3y4aeMbIX

SIBIICHUI W TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOZEIHN

[IK-1.4 CrnocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

IMK-1.5 CnocobeH co3naBarh MNpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OMoMH(pOpMaTHKE

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- (I)YH,E[aMeHTaJILHLIe MNOHATHUA, 3dKOHBI, TCOPUHA IIOCTTCHOMHOM 6I/IOJ'IOFI/II/I;
- HAYYHBIC 1 MTPAKTUYCCKUEC 3a/1a11, pEIIACMbIC C IIOMOIIBIO TEXHOJIOTUH T€HOMHOI'O pC€aaKTUpOBaHUA.

YMETb:

- aHaATU3UPOBATh HAYUHYIO JIUTEPATYPY

- IIOJI30BATHCsI CBOMMU 3HAHUAMH [UIA PCIICHUA q)yHI[aMeHTaHLHbIX U IPUKIAJHBIX 3aJa4

IMOCTI€HOMHOI OUOJIOTHH;

- IIPUMEHATh KOMIIBIOTEPHBIE IIPOIpaMMBbl, HCIIOJIb3yEMbIE MJIs Au3aiiHa SKCIEpUMEHTa I10
PEIAKTUPOBAaHMIO TEHOMAa, M CaMOCTOATENBHO OCBaWBaTh HOBBIE pecypchl (0a3bl JaHHBIX U
[IPOrpaMMBbl) U IKCIIEPUMEHTAIbHBIE METOBI;

- JIeJaTh Ka4yeCTBEHHbIC BHIBOABI IPH MEPEXO/IE K MPEAETIbHBIM YCIOBUSIM B H3y4aeMBbIX IPoOieMax;

- OCBaMBaTh HOBBIE IpEIMETHBbIC OO0JIACTH, TEOPETHYECKHE IOAXOAbI M JKCIEPUMEHTAJIbHBIC

MCTOAMKH,

- OIpCACIIATH aKTYaJIbHOCTDb LeNeH 1 3a1a4 u MMPAaKTUYCCKYIO 3HAYMMOCTb UCCICAOBAHU.

BJIAJIETD:




- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00bEMa HH(pOpMAIH;

- KyJIBTYPOH MOJECITHPOBAaHMS OHOJOTHYESCKHX 3a/1a4;

- HaBBIKAMU TPAMOTHOW OOpaOOTKH pe3yJabTaTOB OIBITA M CONOCTABICHHS C TEOPETUYECKHUMHU
JaHHBIMHU;

- TIPaKTUKOW MCCIEOBAHUS W PEIICHHUS TEOPETHYECKUX M INPHKIAJHBIX 33/1a4 PEAaKTHPOBAHUS
TeHOMa;

- HAaBBIKAMH TEOPETUYECKOTO aHallM3a 3a/lad TCHOMHKH CBS3aHHBIX C W3YYCHHEM CBOMCTB
OMOJIOTMYECKHX CUCTEM Ha MOJICKYJISIPHOM YPOBHE CTPYKTYpPHOH OpraHU3allHy.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTh Camocr.
pabora
1 Beenenne 4 4
) OCHOBHBIC TPUHIUIBI PabOTHl CHUCTEM 4 4
CRISPR/Cas
3 Heranmu paboTel u Bapuanuu 0a30BOU 4 4
cuctembsl CRISPR/Cas
4 Onenka 3¢ PEeKTUBHOCTH 4 4
penaKTHPOBAHUS
5 PeI[aKTI/IpOBaHI/I.e. reHoMa C IOMOIIBIO 4 4
cucreM Base editing
PenakTupoBaHne TeHOMa C IOMOIIBIO
6 cucteM cuctembl OT-pemaktopa (prime 4 4
editing)
7 [TepcriekTuBBI TEXHOJIOT U 6 6
peIaKTHPOBAHUS TCHOMOB
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. Beenenue

OCHOBBI MOJICKYJISIPHOM OMOJIOTMM M T'€HHOM HHXKCHEPUH B KOHTEKCTE PEJAKTHPOBAHUS T'€HOMOB
pacrenuii. CylecTBylolme METoAbl MOIW(GUKAIUK W PEAAKTUPOBaHUS TreHoMmoB. Hcropus
OTKPBITHS, MEXaHU3MBI PAOOTHI U Chepbl TPUMEHEHHUSI.

2. OcHoBHbIe puHIUTIBL paboThl cucteM CRISPR/Cas

Uctopus otkpeitusa. OcHoBHble KomnoHeHTHl. [IpemmymectBa CRISPR/Cas wam panee
UCTIONIb30BABIIMMUCS TEXHOJOTMAMH TE€HOMHOTO penakTHpoBaHusA. OCOOEHHOCTH NPHMEHEHUS
TEXHOJIOTUY TEHOMHOT'O PeIaKTUPOBAHUA TPU MOAU(PHUKALNN PACTUTEIBHBIX U )KUBOTHBIX T€HOMOB.




3HaKOMCTBO C TIporpamMmol Snapgene u mnporpaMMamu Juis mnombopa rtumoBod PHK.
[IpoexTupoBanne TeHETHUECKUX KOHCTPYKLMH JIJIsl HOKayTa I'eHa.

3. deranu pa®otel 1 Bapuanuu 6a3oBoit cuctemsl CRISPR/Cas

Haubonee wacto wucmonb3yemble Hykineassl W ux ocobeHHoctu. Off-target sddext. locraBka
komiuiekca CRISPR/Cas B xnetku pacrenuii. Metosl TpanchopMaiuy pacTeHHH.

4. Onenka 3¢ (eKTUBHOCTH PEAaKTHPOBAHUS

Crioco6sl ieTekiyn Moarudukanuii B renome pacterus. OT6op pegakTupoBaHHBIX THHUN. [Togxomb
K HOJYYECHHUIO HETPAHCTEHHBIX PEIAKTUPOBAHHBIX PACTCHUMH.

MyneruiiekcHoe pefaktupoBanue. JloctaBka m skcnpeccusi Heckonbkux rupoBeix PHK. Cdepsr
[IPUMEHEHMUSL.

[IpoexTrpoBaHue reHeTHYECKUX KOHCTPYKIUN ¢ HECKOIbKUMU TunoBbiME PHK.
5. PenaktupoBanue reHoMa ¢ moMolneto cucreM Base editing

[Tpunnun pabotel neamuHa3. TpaH3unuu K TpaHcBepcud. OTpaHUYEHUS M CIOXKHOCTH METOJA.
PenakTopsl ocHOBaHM ¢ IIMPOKHUM U Y3KUM OKHOM

penaktupoBanusi. CriocoObl MOBbIMEHHS 3P (EKTUBHOCTH PEAAKTUPOBAHUS LIETIEBOTO
caiTa.

Penoprepnsie cuctemsl Ha ocHOBe KoHBepcun BFP-GFP n ycTol4rBOCTH KIIETOK K
onactuauny. [Ipumeps! ucnions3oBanus «Base editing» penakTupoBaHus.

[IpoekTrpoBaHKE reHETUYECKUX KOHCTPYKIUI 7151 pEAAKTUPOBAHUS TEHOB C MOMOIIBIO LIUTUAUH- U
aJleHUH-IeaMiHAas.

6. PenaktupoBanue reHoMa ¢ moMoineto cucreM cucreMbl OT-penakropa (prime editing)

[Mpuaiun merona. OOparHas TpaHckpunrasa. Mcnons30BaHue MaTpU4YHOTO

CHHTE3a KaK OCHOBHAast 0COOCHHOCTb METO/1a.

OCHOBHBIE KOMITOHEHTBI CUCTEMBI.

Croco6bsl  moBbiieHust  3¢dexruBnoctrn  OT-pemaktupoBanus. [IpuMepbl  MCIONIB30BaHMS

OT—pCI[aKTI/IpOBaHI/IH. HepCHeKTI/IBBI HUCIIOJIBb30BaHMA.

[IpoekTupoBaHNE TEHETHYECKUX KOHCTPYKIHMHA Ui PEIaKTHPOBAaHHMS I'€HOMa C IMOMOUIBIO prime
editing.

7. IlepcrieKTUBBI TEXHOJIOTUN PEAAKTUPOBAHUS TEHOMOB
BosMoxHbIE c1TOCOOBI OBBIICHUS CICTUGUIHOCTH U 3P PEKTUBHOCTH PeJaKTHPOBAHUSI.
HoBsle pazpabarbsiBaeMble MOAXO/BI (pEIaKTUPOBAHNE C IOMOIIBIO TPAHCIIO3a3).

OcHOBBI OMOITHKHU M IOPHINUECKUE aCTIEKThl PeAaKTUpOBaHus reHoMa B Poccun u B Mupe.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTopus, OCHAIIEHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa



Jluteparypa npenocrasinsiercs: 0a30Boi kadenpoi
1. lox penakuueit C.M. 3akusina u ap. PenaktupoBanue reHoB u reHoMoB. HoBocuOupck: uzn-so CO
PAH, 2018 r. B Tpéx TOMaxX.

JomnonHurenbsHas auTeparypa

Jlureparypa npenocrasinsiercs 6a30Boit kadeapoit
1. Genome Editing in Plants: Principles and Applications 1st Edition. CRC Press, 2021. 272 p.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

s wactu 3ansituii notpedyercs Zoom. Google Drive muis gocrymna k Marepuaiam Kypea. Jls
JOMAalIHUX 3aHATHH HEOOXOIUM HOYTOYK MIJIM KOMITBIOTEp ¢ Tpuai-Bepcueii SnapGene
(https://www.snapgene.com/) — nelcTBUTEIbHA MecsI. [laiee MOXKHO MepeyCTaHOBHUTD C JIPYTOi
TIOYTHI.

9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, MOCTyHaoUMid Ha Kypc, AOJDKEH BIIAJETh OCHOBAMH MOJICKYJISIPHOW OHOJIOTHH W T€HHOMN
WH)XCHEPHH, IOHUMATh IPUHIUITBI OCHOBHBIX MeTO/10B. Heo0X0aMMBbIii MUHUMYM MOKHO HOJIyYHTh Ha
Kypcax mardopmel Stepik buorexnonoruu: rennast unxxenepus (https://stepik.org/course/94/promo) u
Monekynsipaast ouonorus kinetku (https://stepik.org/course/9180/promo).

CryneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTATC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

YceneniHoe ocBoeHHe Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHSATHIA, IPETYCMOTPEHHBIX Y4eOHBIM TNIAHOM TI0 JIUCITUTLINHE;

— BEJICHUS KOHCIICKTa 3aHATHH;

— CaMOCTOSITENILHON Pa0OThI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YT€HHE PEKOMEHI0BAaHHOU JIUTEPaTyPhI;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIPHOTO U3yUEHUS;

— peleHue 3a1a4, MPeIIaraéMbpIX CTyJICHTaM Ha 3aHATHSX;

— TIOAITOTOBKY K BBITIOTHEHHIO 3aJaHHUI TEKYIIEH U TPOMEKYTOYHOU aTTeCTAIIHH.

[Tokazarenem BrnajeHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTrepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAETBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTthCsi 3a KOHCYIBTAIUSMH K
MIPETNoAaBaTelIIo.

Bo3MmokeH mpoMexKyTOYHBIH KOHTPOJIb 3HAHUH CTYACHTOB B BUJE PEIICHUS 3a7ad B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: BbromeaunuHckre TEXHOIOr N
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: B.B. Tapanos, kana. Ouoi. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-5 CnocoGen aHanu3upoBaTh U yUUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CriocoGeH BBISBIATH CIEMUPUKY PHIOCODCKUX U
HayYHBIX TPAJAUIHIA OCHOBHBIX MUPOBBIX KYJIBTYP

VK-5.2 Cpocoben  ompenenirtb  TEOpEeTHYECKOE U
MPAaKTHYECKOe 3HAYE€HHE KyJIbTYPHO-A3bIKOBOTO (hakTopa
NIPY B3aUMOJICHCTBUY PA3IMYHBIX (QUIOCOPCKUX M HAYYHBIX
TpaauUun

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBHOCTH C €&
pe3ynbpTaraMu

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
HayYHBIX 3HAHUH B 00JIACTH OMOJOTMYECKHUX U
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B  OOJACTH  OHONOTMYECKUX U

(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 TIloHumaer MEXIUCUMIUIMHADHBIE CBA3H B
o0JIaCTSIX XWUMHUM, OWOIIOTUH, MaTeMaThuku W (U3HKH U
cnocobeH WX  OPUMEHSATh NPH  PElIeHWH  3a4ad
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.4 CnocobeH IUIaHUPOBaTh, OPraHW30BBIBATH |
MPOBOIUTHh HAYYHO-MCCIIEAOBATEIILCKUE paboThl B 00IACTH
OMOTEXHOJIOTUH, TPOBOAWTH  KOPPEKTHYIO  00paboTKy
pe3yabTaToOB OKCIEPHUMEHTOB M JejaTh 00OCHOBaHHBIC
3aKJIFOYECHUS U BBIBOJIBI

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]a4, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-3.4 CnocobeH k mpodheccCHOHATBHON IKCIUTyaTallud U
MOJICpHHU3AIHN COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyOBaHUS ISl OCYIICCTBICHUS OHWOTEXHOJOTHUCCKHUX
MpOIIECCOB

OIIK-3.5 Brnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HayYHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[K-1.2 CnocobeH HWCHONB30BaTh CHEIHMATH3UPOBAHHEIC
3HaHUSl (PyHAaMEHTAJIBHBIX Pa3AesioB MaTeMaTHKH, PU3UKH,
XUMHUM ¥ OHOJNOTMM JJIsI TOCTAaHOBKM W pEIICHHS

HayYHO-HMCCIIEI0BATEICKIX 3a1a4y B obmactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IIK-1.3 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTHYeCKUe MOACTH ISl ONHCAaHWs H3y4aeMbIX

SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJZEIHN




[IK-1.4 CrnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.5 CnocobeH co3naBaTh NpOrpaMMHBIE CPEACTBA M
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHH W
OnonH(pOpMaTHKe

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzydeHus AUCHMIUIMHBI «BBeeHne B TEXHOJIOTMH T€HOMHOTO peJaKTUPOBaHUS) 00yUaronHics
JOJKEH:

3HATh:
- (hyHIaMEHTaIbHBIC TIOHSTHUS, 3aKOHBI, TEOPUH TOCTIEHOMHOM OHOJIOTHH;
- HaYYHBIC U MPAKTHYECKUE 33][a4H, PEIIAeMBbIe C TIOMOLIBIO TEXHOJIOTHI TeHOMHOTO PElaKTUPOBAHHSI.
yMeThb:
- aHAJIM3UPOBATH HAYYHYIO JINTEPATYPY
- MOJIB30BAThCSl CBOMMH 3HAaHMSMH JUIs peIieHHs (yHIAMEHTAIbHBIX W HPHUKIATHBIX 33734
MOCTI€HOMHOM OHOJIOTHH;
- NPUMEHSTh KOMIBIOTEPHbIE MPOrPaMMbI, HCIIOJb3yeMble JUIs JAW3aifHa OSKCIIEPUMEHTa IO
PEOAKTUPOBAHUIO TE€HOMAa, W CaMOCTOSTEIBHO OCBaWBaThb HOBBIE pecypchl (0a3bl JaHHBIX W
HPOrpaMMBbl) U SKCIICPUMEHTAIbHBIE METO/IBL;
- JleNiaTh Ka4eCTBEHHBIC BBIBOJIBI IPH MEPEX0/IE K MPEACITbHBIM YCIOBUSIM B U3y4aeMBbIX MpoliemMax;
- OCBaWBaTh HOBBIC NpEIMETHbIE OOJIACTH, TEOPETHYECKUE IOAXOAbl M DKCIEPHMEHTAIIbHbIC
METOJIMKH;
- OIPEAENATh AKTyaJIbHOCTb LeJIeH M 3a/1a4 U MPAKTHYCCKYI0 3HAYUMOCTbD HCCIICIOBAHHUSI.
BJIaJIeTh:
- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00bEMa HH(POpMAIHIH;
- KyJIBTYPOH MOJEITHPOBAaHMS OHOJOTHYECKHX 3a/1a4;
- HaBBIKAMH TPAMOTHOW OOpaOOTKH pe3yJabTaTOB OIBITA M CONOCTABICHHS C TEOPETUYECKHUMHU
JaHHBIMHU;
- TIPaKTUKOW MCCIEJOBAHUS W DPEIICHHUS TEOPETHYECKUX M INPHKIAJHBIX 33/1a4 PEAaKTHPOBAHUS
TeHOMa;
- HAaBBIKAMH TEOPETUYECKOTO aHalM3a 3aJad TCHOMHKHM CBS3aHHBIX C W3YYCHHEM CBOICTB
OMOJIOTMYECKHX CUCTEM Ha MOJICKYJISIPHOM YPOBHE CTPYKTYpPHOIH OpraHU3allHy.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:
. HHILyquOBaHHBIﬁ MYTAarcHes3 1nog ,I[eflCTBHeM (1)I/IBI/I‘IGCKI/IX 1 XUMHUYCCKHX (1)aKTOpOB
. I/IHILyLII/IpOBaHHaH IMOJIUILIION AN A
. PCI[aKTI/IpOBaHI/Ie IFCHOMOB C IMTOMOIIBI0O XUMCPHBIX OJIUTOHYKJICOTHI0B
. I[ByI_ICHOLICLIHLIC Pa3pLIBEI B I[HK " pCAAKTUPOBAHNUEC TCHOMOB C IMOMOIIIBIO MCTAHYKJICA3

1

2

3

4

5. PenakTupoBaHue reHoMoB ¢ moMouIpto ZF Hykieas

6. PegaxtupoBanue renomoB ¢ momoribio TALE nykieas

7. PenaxtupoBanue renomoB ¢ momotibio CRISPR/Cas TexHnonmoruun
8

. PeﬂaKTI/IpOBaHI/Ie IFCHOMOB C MOMOIIBI0 UCKYCCTBCHHBIX MOJICKYJIAPHBIX «HOXHHAID ARCUT

Bo BpeMA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,I[CT SABJIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITEIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO HA SK3aMCHC.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1) Cucremsl pectpukunu-monudukanuu. Kinaccnpukanus. [Ipumenenue.




2) Texuonoruu pemaktupoBanus renoma jgo CRISPR/Cas — TALEN, meranykieasbl, HyKJeasbl C
IIMHKOBBIMH TaJIbI[AMHU.

3) Mexanusm padotel cucrem CRISPR/Cas B Gakrepusix (crpykrypa CRISPR-kaccetsl B 6akTepusix,
PAM, tracrRNA, nykineassr Cas).

4) XapakrepucTrKa HauboIee YacTo HCIONb3yeMbIx Hykiea3. Off-target addexr.

5) OcHoBHble mogxoap! kK jgoctaBke komruiekca CRISPR/Cas B kietky. PHK-6enkoBble KOMILIEKCHI.
OCHOBHBIE KOMITOHEHTHI TIA3MHU].

6) OcnoBHble noaxoasl kK noctaBke komiuiekca CRISPR/Cas B kierky. Meroasl Tpanchopmamyu
pacTeHuil.

7) MynbpTHIIeKCHOE peakTupoBaHue. JloctaBka U SKCIpeccusi HeCKOIbKuX rufoBbix PHK.

8) CmocoOwl neteknun Moaudukanuii B reHome pacteHusi. OTOOp pelakTHPOBAHHBIX JIMHUH.

9) TlpuHumI pegakTHpOBaHUs TeHOMA ¢ TOMOIILIO ciucTeM Base editing.

10) BapumanTel jeamMuHa3, UCTONB3yIOIIMXCA B cuctemax Base editing. [llupokoe u y3koe OKHO
penakrupoBanusi. PenoprepHbie cucteMsl s cucteM Base editing.

11) WUcnonp3oBanue 00OpaTHOW TPAHCKPHUNTA3bl IS PeIaKTHPOBAHHUS reHoMa. KOMIOHEHTBI CHCTEMBI
OT-penakTopa.

12) PenaktupoBaHue reHOMa C IOMOIIBIO TPaHCII03a3.

13) OcHoBHBIE TPOOJIEMBI U IEPCTIEKTUBBI TCHOMHOTO PEJIAaKTUPOBAHHUS.

TumnoBble OUIETH:

buner Nel.

1. Cucrems! pectpuknmuu-moaudukanuu. Knaccuduranus. [Ipumenenne.
2. [IpuHIMT penakTUpoBaHMs FTeHOMA C IIOMOIIIBI0 cucTeM Base editing.

buner Ne2.
1. Crioco0Obl gerexnnu MonupuKauii B reHome pacteHus. OTOOp peakTUPOBAHHBIX JTMHUA.
2. XapakTepHucTuKa Hanbosee 4acTo Uconb3yeMmbix Hykieas. Off-target apdexr.

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBMIBHOE 00OCHOBAHME MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio (7 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, [PaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopomio (6 6amIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPIO 3HAET MaTepHaj, TPAMOTHO M
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JIOIYCKaeT B
OTBETE WM B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aiIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4EHHbIC 3HAHUS Ha NPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUHU 3aa4 JOCTATOYHO OOJIbILIOE KOJTUYECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCIIeI0BATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYACHTY, KOTOPBIil He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromerocss 1Mo OwWjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OAHOTO
aCTPOHOMMUYECKOI'O yaca.



