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AHHOTANMA
Lenbro TaHHON AUCIUILTUHBI SBISETCS MPUOOPETEHUE TEOPETHUECKUX 3HAHUN TI0 MOJIEKYJISIPHON OMOJIOTHH U
HABBIKOB MPAKTHYECKOIO MPUMEHEHHs €€ METOJOB B MOJEKYIApHOW MenuuuHe. CTyIeHT MOciie OCBOCHUS
Kypca OyaeT MOHMMarh (yHIaMEHTAJIbHBIC IMOHATHS, 3aKOHBI M IPOLECCH (PYHKIMOHUPOBAHUS >KUBOM
KJIETKH, CTPOEHHE M (yHKUUH OCHOBHBIX Mosekyn >kuBoi kietku: JJHK, PHK u GenkoB, coBpemeHHbIC
po0IeMbl MOJIEKYJISIPHON MEIUIMHBL, pellaeMble C UCIIOIb30BAaHUEM COBPEMEHHBIX METO/I0B MOJIEKY/ISIPHOM
Ouosoruu.

1. leau u 3apauun

eap AUCUMNIMHBI

MPUOOPETCHUE TEOPETUYSCKUX 3HAHWW 110 MOJIEKYISPHOW OMOJOTHM W HABBIKOB IPAKTUYECKOTO
MIPUMEHEHHSI €€ METOJIOB B MOJIEKYJISIPHON MeIUIIHE.

3agauu AU CHUILIHHBI

* OCBOCHHE CTyJACHTaMHU 0a30BBIX 3HAHHUH B 001aCTH MOJIEKYISIPHON OMOJIOTHH KJIETKH, CTPYKTYPHI U
¢ynkuuii monexkyn PHK wm JIHK, Genka, COBpEMEHHBIX METOJOB MOJICKYISPHOTO KIOHUPOBAHMUS,
HCIOJIb30BaHUS MOJICKYJISIPHO-OMOIOTMYECKUX METOI0B B OMOMEANIINHE;

*  mpuoOpeTeHHe TEOPETUYECKUX 3HAHWH B OO0NACTH WM3YYCHHS DEryJSIHUU SKCIIPECCUU TEHOB,
OnocuHTe3a Oelka, CTPYKTYPhI U QYHKIH OHOMOITMMEPOB;

® OKa3aHHeC KOHCYJ'IBTaI_II/Iﬁ U TIOMOIIM CTyACHTaM B INPOBEACHUU COOCTBEHHBIX TCOPCTUUCCKUX U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B o0nacTu MOJ'IGKy.]'I?IpHOﬁ OHOJIOTHH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSIMH COBPEMEHHOMN (pHU3HKH

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAayYHOW 3aJlaud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU JUIS
ONHCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH [IK-1.5 Bnageer HaBeikamMu 0Oe30macHOM pabOTBL €
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON COBPEMEHHBIMH  HAay4YHbIMH NpUOOpaMH U JPyTUM
MPEeIMETHOM 001aCTH) U (MJTH) TEOPETUYECKUE |IKCIEPUMEHTAIBHBIM 000PYI0BaHUEM

(aHAIMTHYCCKUE U MMUTALMOHHBIC) I1K-1.6 3HaeT oCcHOBHBIE NpaBHJa HOBEAEHHUS U pabOTHl B
uccjieioBanus COBpPEMEHHOH Hay4HO# abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MarepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTBI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-1.9 3naeT nepeyeHb BeAyIUX MEPUOTUICCKUX HAyUHBIX
U3aHUH W CIIOCOOEH BBIIENATH AaKTyaJbHbIC HAy4HBIC
myOIMKauy B Mpo¢ecCHOHANBHOM 061acTn

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
I1K-2 Cnioco0eH aHaau3upOBaTh MOJMyYCHHBIE B |ONPECAIOINe H3ydaeMoe SBICHHE, M IMPOU3BOIAMUTH
X0JIe HayYHO-HCCIIE0BATENLCKON paObOThI YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI




JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOYCHMS )

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIf
npo(eCCHOHANBHON ayIuTOpHH, B MUCBMEHHON W YCTHOH

dopme

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

[0 ¢yHAaMeHTaIbHbIC TTIOHATHS, 3aKOHBI U MPOIECChl PYHKIIMOHUPOBAHUS )KUBOU KIICTKH;
[ cTpoeHue u GYHKIMH OCHOBHBIX MoJeKkyn skuBoi kieTku: JJHK, PHK u 6enkos;
[J coBpeMeHHbIE POOIEeMbl MOJICKYISIPHON METUIIMHEI, pelllaeMble ¢ UCIIOIb30BAHUEM COBPEMEHHBIX

METO/I0B MOJIEKYJISIPHOM OHOIOTrHu.

YMETb:

[ a6CTpaFI/Ip0BaTLC$I OT HCCYHICCTBCHHOIO IIpU MOACIUPOBAHHWU PCAJIbHBIX MPOLIECCCOB B

OHOJIOTHUECKUX CHCTEMAX;

[ MOJIb30BATbCA CBOUMHU 3HAHUAMU JJIA PCHICHUA (I)YH,[[aMeHTaJ'ILHBIX U MNPUKIAAHBIX 3a1a4

MOJIEKYJISIPHOM OMOJIOTUH KIIETKHU;

[l nenaTh NpaBUIIBHBIE BBIBOJBI U3 COITOCTABJICHMSI PE3YABTATOB TEOPUH U SKCIIEPUMEHTA;

[l nenarh Ka4eCTBEHHBIE BBIBOBI IPH MEPEX0JIe K MPEAETbHBIM YCIOBUAM B H3y4aeMbIX IpodiIeMax;
[J BuaeTh GU3MUECKOE COACPKAHNE B 3a7a4ax MOJICKYJSIPHOM OMonIoruu;

O OCBaMBaTh HOBBIC IPEIMETHBIC O0JACTH, TEOPETUUECKHE TIOIAXOAbl U AKCIICPUMEHTAJIbHBIC

MCTOAMKH,

0 IMOJIy4aTb HAUTYUIINEC 3HAUCHHUS B OHOJIOrMYECKUX SKCIICPUMEHTAX U IMPAaBUJIbHO OLICHUTL CTCIICHb

HUX JOCTOBCPHOCTH,

[l paboraTh Ha COBPEMEHHOM, B TOM YHUCJIE U YHHKAJIBHOM KCIIEPUMEHTAIBHOM 000pYyI0BaHUM;
O 3¢ (GEKTUBHO HCIIONB30BaTh HWH(GOPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIAJIETh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAITHH;

[/ HaBBIKAMH CaMOCTOSTEIBHOI paboTHI B 1abopatopuu u MHTEpHETE;

[l KyJIbTYpO# HOCTAaHOBKU M MOJEIMPOBAHUS OMOJIOTHYECKOTO IKCIICPUMEHTA,;

[l HaBBIKAMU TPAaMOTHOH OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU

JaHHBIMU;

[ HpaKTHKOﬁ HUCCICAOBAHUA W PCHICHHUA TCOPCTHUYCCKUX W IMPUKIAAHBIX 3ada4 MOJICKy.]'IprHOfI

OGHOJIOTHH;

[J  HaBBIKAMH TEOPETHYECKOIO aHallM3a 3ajad MOJICKYSIPHOW OHOJIOTHH, CBA3AHHBIX C M3YYEHHUEM
CBOMCTB OHOJOTMYECKHX CHCTEM >KMBOW KIETKM Ha MOJEKYISIPHOM U CYOKJIETOYHOM YPOBHSX

CTPYKTYpPHOM OpraHu3alyu.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Uctopust  MonekynsipHOii ~ OWMONOTHH.
1 CoBpeMeHHbIE MPECTaBICHUS o 1 3
CTPOECHUU KUBOH KIIETKH.




) Meronpl nccieqoBaHusl B MOJEKYJISIPHOM ’ 4
Ouosorun

3 Mup PHK u Ouocunres 6enkoB 2 4

4 MoOunpHBIE 3JIEMEHTHI TeHOMa 2 4

5 Monekyna JJHK 2 4

6 Perynsinust TpaHCKpUNIMKA Y TPOKapUOT 3 ]
U 9yKapHoT

7 Penaparus JTHK 3 8

8 Perumukanus JIHK u 6akrepuit 3 8

9 Permukamus JIHK y sykapuot 3 8

10 Crpoenne u Ouonormdeckue GYHKIUU 3 3
0EJIKOB U MENTH/IOB.

11 CrpykTypa u GyHKIUHN OEIIKOB 3 8
Crpyktypa u ¢yskous pubocoMm u

12 3 8
OnocunTe3 Oenka

Nroro yacos 30 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 7 (OceHHwmi)
1. Uctopust Mmonekynsipaoii Ounosnorun. CoBpeMeHHbIE MPEJICTABICHUS O CTPOCHUH JKUBOH KIIETKH.

Uctopus nokazarenbctBa reHerndyeckod ¢yHkuun JHK. Omnbitel OBepu, Xepum u  Yeits.
Kommnementapusie mapsl ocHoBaHuii YorcoHa-Kpuka. ILlentpanbHas norma MOJEKyIspHOU
OMOJIOTUHU U TEHETUYECKUN KOI.

2. MeTtoapl ucClieIOBaHUs B MOJICKYIJISIPHON OMOJIOTHH

CoBpeMeHHBIC METO/TbI UCCIICTIOBAHUS B MOJIEKYISIpHON Omonoruu. UteHnue OMOIOTrHIeCKUX TEKCTOB.
Mertonsr nzyuenus B3aumoneiictsust JIHK, PHK, 6enkos.

3. Mup PHK u 6GuocunTe3 6enKkoB

LenTpanpHas gorMa MOJEKYJISIpHOM OuoMOrMu W TeHeTudecKud koA. OCHOBHBIE NPUHLUIIBI
crpykrypel  PHK. Tenernuyeckue u Herenermueckue ¢Gynknun PHK. JlpeBnuwit mup PHK wu
npoucxoxaeHue ku3HH. CrTpykTypa puOocoM. AKTHUBalUs aMHUHOKHCIOT M 00pa3oBaHue
amuHoanmiI-TPHK. Onunmkn Tpancnsaium u pabovuidi ANOHTAIMOHHBIA MK, beckieTouHbie
cucteMbl OnocuHTe3a Oenka. Komon-3aBucumoe cBszpiBanue amuHoauwi-TPHK B snoHrannonnom
nukie. JIokHOe KOAMPOBAaHWE M CIOBUIM DPAMKM CUMTBIBAHUS Ha 3Tale KOJOH-3aBUCUMOIO
cBs3piBanmst amuHOAmiI-TPHK ¢ pubocomoii.

OcoOeHHOCTH KOAMPOBAaHMSA M BKJIIOUYEHHS CEJICHOLU-CTEMHA B IOJUIENTHIHYIO Ienb Oenka B
npouecce anoHranuu. Tpancnentunanus. Tpancnokanus. OmmOku TpaHcinokanuu. Pubocoma kak
MOJIEKYJIsipHas MaluHa. MHunumanus TpaHcasiuuu. Perymnsnuus TpaHcasiuuu y npokapuot. Perymsnus
TpaHCISIOMM y JyKapuoT. MackupoBanue — nemackupoBanne MPHK B mpomeccax oorenesa,
criepMaroreHesa M KieTouHoil nuddepennupoBku. Perymsamus ckopoctu sioHranuu. TepMuHanus
TpaHCISUUH. AJBTEpPHATUBHBIEC TyTH HOBOCHHTE3UPOBAHHOTO TOJIMIICIITHIA.

4. MoOWIBLHBIE DIIEMEHTHI TEHOMA

JHK-TpaHCIio30HBI B TEHOMAaX MPOKapUOT B dYKapHoT. [10BMKHBIE DJIEMEHTBHI, IepeMENIatonIecs ¢
MOMOIIBI0 00PAaTHOW TPAHCKPHIIIUHU (PETPOITEMEHTHI).




5. Monexyna JJHK

Uctopuss nokazarenbctBa reHermuyeckod ¢yHkuuu JIHK. Permmmkamus JIHK y  Gakrepwid.
Perukarus JHK y JYKapHOT. Penmukanus JHK u KJICTOYHBIN LAKJIL.
CTpykTypHO-(DyHKIIMOHAIBHBIE 3JIEMEHTBl XpOMOCOM JYKapuoT: TeJoMepa U IEHTpPOMepa.
Penapanus JIHK. OOmast, wim romonoruunas pekomOunanusi. Cat-cnenndruaaas peKoMOuHaLHS.
JIHK-TpaHCO30HEI B TEHOMAX MPOKAPUOT U 3yKapHOT. [1oABMKHBIE JIIEMEHTEI, IEPEMEIIAIOIINECS C
MOMOIIIBI0 00paTHOW TPAHCKPUMIIHUHU (PETPOdieMeHThI). TpaHCKpUTIHS Y TIPOKAPUOT. TpaHCKPHUIIIIHS
Yy 3YKa-puoT. Perymauusi TpaHCKpUIIMM B Pa3BUTUM DYKApHOT. [OpMOHanbHas peryiasuus u
CUTHAJIbHUE CUCTEMBI, PETYIMPYIOLIUE dKCIpeccuto reHoB. CTpyKTypa XpoMaTuHa. XpOMaTHH U
peryiannsa akTHBHOCTH T€HOB. MeXaHU3MBbl SITUT€HETHYECKON PETYISALUHN SKCIIPECCUN TEHOB.

6. Peryisiuus TpaHCKPUILMK Y TPOKAPUOT U 3yKapUOT

Tpanckpunuus y npoxapuor. TpaHCKpUNLKS Y 3yKapuoT. Perynsauust TpaHCKpUIILMU B Pa3BUTUU
9yKapHoT. [OpMOHalIbHAsA pEryssAlrsd U CUTHAJIBHHE CHCTEMBI, PETYIUPYIOLIUE IKCIPECCHIO TEHOB.
benku — akTMBaTOPB! TPAHCKPUIILIUY, UX JOMEHHBIE CTPYKTYPBHI.

7. Penapamus JJHK

[TprunHbl BO3HWKHOBeHHS MyTanuii. OCHOBHBIE ITyTH penapaiuu noppexaenuii JJHK. O6mas, wmm
romoJyiornyHas pekoMOuHarus. CaiT-cienuduanas peKoMOMHAIIHS.

8. Permukanmsa AHK u Gaxrepuit

Perymsauus nannmanum pervmkamyn y E. coli. PeruimkarnBHas Buika. DH3UMOIIOTHS PEIUTMKAIIMN Y
MPOKAPHOT.

9. Permukarus JIHK y sykapuot
Permukanus JIHK 1 knetounslil nukil. Perymsanus pemivkanuy.
10. Crpoenue u Ouonoruyeckue QyHKIUN OSITKOB U TENTHIOB.

AMUHOKHCIIOTBI KaK CTPOHUTEIIbHBIEC OJIOKM OEJIKOBON MOJICKYIJIBI. METObI MCCIIEIOBAHUS CTPYKTYPBI
OenkoB. Ilentumnas cBs3b. Bropuunas crpykrypa Oenka. [IpuHIMI MOIYJIBHOM OpraHHM3alluH
OenKoBOi MoJieKy bl TpeTnyHas cTpykTypa Oenka. UerBepTuuHasi CTpyKTypa Oelnka. o -CliupaibHbIe
OenKu.

11. CrpykTypa u pyHKIUHN OEIIKOB

Buonornueckue ¢pyHKIMU OETKOB M NENTUAOB. AMUHOKHCIIOTHI KaK CTPOUTENbHBIC OJIOKH OEITKOBOM
MOJIeKyJIbl. MeTozpl MccienoBaHus CTpyKTypbl OenkoB. IlenTuanas cBsi3b. BTopmunas crpykTypa
Oenka. IlpuHUOMn MomynpHOW OpraHu3aluu OEIKOBOW MOJEKYJbl. TpeTHuHas CTpyKTypa Oejka.
UYerBepTUYHAS CTPYKTYpa OeJKa. 0 -CIIUpaabHble OCITKH.

[moOunsl. o/B-Crpykrypubie Oenku. B-CrpykrypHbie Oenku.  TpaHCKpUNIMOHHBIE (PAKTOPHI
HPOKApHOT. TpaHCKpUIIMOHHBIE (akTopel dykKapuoT. Crenuduyeckne TpPaHCKPUIILIMOHHBIC
(akTopsl aykapuoT. benku - ¢pakTopsl 3n0HTanMu. benku B kineTouHoi curnanuzanuu. MemOpaHHbIe
Oenku. Ilonmumepusyrommecs W TpaHCHOpPTHbIE Oenku IUTOCKenera. llocTTpaHcns-IMOHHBIE
Momuukarmu  OenkoB.  benkoBwni  crmaiicunr.  Jlektwrbl.  AmuHOoammn-tPHK-cuHTEeTa3bI.
PuGocomubie 6enku. ubpuispHbIe OelKu

12. Crpykrypa u QyHKIMsS puOOCOM 1 OMOCHHTE3 Oenka



Crpyktypa pubocoM. AKTHBalusi aMHHOKHCIOT W oOpaszoBanume amuHoarmi-TPHK. Dmummkn
TPaHCISUMM W PabOUYM HIOHTAllMOHHBIM LMKI. beckierouHsle cucTeMbl OHOcHMHTE3a Oelka.
Konon-3aBucumoe cBs3piBanne amuHoai-TPHK B anonrannonnom nukie. JIoxkHoe KoAUPOBaHUE U
CABUTHM paMK{ CUMTBHIBAHUS Ha JTale KOJOH-3aBUCHUMOro cBs3biBaHus amuHoaunia-TPHK ¢
puOOCOMOIA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue Ui NPaKTUIECKUX 3aHATHH: yueOHas ayquTOpusl, OCHAIICHHAs
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pya0BaHNEM (IIPOEKTOP, 3BYKOBAsi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. T'ennt [Texct] = Genes IX : [yueOnuk ains By30B] / b. JIbtoun ; mep. ¢ 9-ro anm. uza. M. A. Koduaan
[u mp.] ; mox pen. A. B. PebpuxoBa .— M. : BUHOM. JIa6. 3nanwuii, 2012 .— 896 c.
2. Monekynsipaas ouonorust kinetku [Texer] : B 3 1. T. 1 : [yueOnuk ans By3oB] / b. Ans6epre [u 1p.] ;
nep. ¢ anr1. A. A. Ceemiosa, O. B. Kapnosoii ; mon pen. A. A. Muponosa, JI. B. Mouanosoii .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 808 c.
3. Monexynspras 6uonorus kinetku [Teker] : B 3 T. T. 2 : [yueOnuk mns By3oB] / b. Ansbeprc [u ap.] ;
niep. ¢ anm1. A. H. JlpsikonoBoii, A. B. JI1o0sr ; iox pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : MH-T komnbroTep. uccnenoBanuid, 2013 .— 992 c.
4. Monekynsipaast ouonorust kinetku [Texcr] : B 3 1. T. 3 : [yueOnuk ans By30B] / b. Ans6epre [u 1p.] ;
niep. ¢ aum. A. H. /IpsxoHoBo#, A. B. 1006w ; mox pexn. E. C. lunosa [u np.] .— M. ; Mxesck : UH-T
KOMITbIOTEp. ucciegoBanuid, 2013 .— 1052 c.

[Ipenocrapnsiercs Ha Kadenpe:

5. Kunerku. Ion pen. b.JIbtoun, JI.Kaccumepuc, B.I1.JIunranna, JI.Ilnonnep. Mocksa, bunom.
Jlaboparopus 3nanmii. 2011.

6. . bpeii, JIx. JIstouc, M. Padd, K. Pobepre, JIx. Yorcon. MomnekynspHas OUOIOTHS KIIETKH
2-u3nanue B 3-x Tomax. Mocksa: Mup, 1994

JomnonHutenbpHas auTeparypa

[Ipenocrapnsiercs Ha Kadenpe:
1. M. Cunrep, I1. bepr. I'erst u renomsl. Mocksa: Mup, 1998.

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

http://www.ncbi.nlm.nih.gov
http://biology.jbpub.com/book/genes/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive miis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CTyneHT, MpOCIYIIABIINN Kypc, JIOJKEH C OIHOW CTOPOHBI, OBNAJETh TECOPETUUYECKUM alllapaToM
MOJIEKYJIIPHOU OWOJIOTHH, a C APYTOM CTOPOHBI, JOJKEH HAYUUTHCS MPUMEHSITh MOTYyYEHHBIC 3HAHUS
Ha MpaKTHKe. YCIEIHOEe OCBOSHUE Kypca TpedyeT caMOCTOsSTeNIbHON paboThl cTylneHTa. B mporpamme
Kypca Il CaMOCTOSTEIIbHON pa0OThI CTyACHTA HAJl TEMOW OTBOAUTCS MUHUMATHHOE BpEMSI.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKITUH, y4eOHOM 1 HaydyHOU JTUTepaType),

— YT€HHE U KOHCIIEKTUPOBAHUE JOTIOIHUTEIHHON JIUTEPATYPHI,

— TIOZITOTOBKY OTBETOB HA BOIMPOCHI, MPEIHA3HAYEHHBIX JIJISi CAMOCTOSITEIIBHOTO U3yUeHUS,

— peleHue 3a1a4, MpeiaraéMpIX CTyJICHTaM Ha JICKIUSX,

— TIOZITOTOBKY K DK3aMEHY.

PykoBOACTBO ¥ KOHTPOIIb CaMOCTOSTEIHHOW pabOThl CTYJAEHTa OCYIISCTBIsSeTCS B (dopMme
WH/IMBHU]yaJIbHBIX KOHCYJIBTAIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U TPAHCIAIIMOHHONW MEIUIIHHBI
Kypc: 4
KBaJU(PUKAHA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

Pa3paborunk: B.H. Jlazapes, n-p Ouom. HayK, TOTICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMU COBPEMEHHON (DU3UKH

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH I1K-1.5 Buageer HaBblkamu Oe3omacHol paboTel €
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI COBPEMEHHBIMH  HAy4YHbIMH [OpuOOpaMH H  APYTUM
MpeAMETHOM 00J1acTH) U (W) TEOPETUUECKUE |IKCIIEPUMEHTAIbHBIM 000py10BaHUEM

(aHAMMTHYECKUE U IMUTALIHOHHBIC) [IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
HCCIICAOBaHUA COBpPEMEHHOI Hay4HO# abopaTopun

[IK-1.7 Coocoben omneHuBath TpeOyeMbie Ppecypchl
(MarepuanbHbIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUTSl HAyYHBIX pacyeToB

[IK-1.9 3naeT nepeyeHp BeAyIINX MEPUOANUESCKUX HAYUHBIX
W3aHU W CIOCOOEH BBINENSATh aKTyaJIbHbIE HAy4HBIC
MyOIuKanuu B Mpo)eCCUOHANBHOM 001acTH

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
[1K-2 Crioco0eH aHanM3UpOBAaTh MOJIyYCHHBIC B |ONPEACISIONINEG H3y4aeMOe SIBICHHE, M HPOU3BOAMUTH

X0ZIe HayYHO-HCCIII0BATEIBCKON pabOThI YUCJICHHBIE OLIEHKHU 110 NOPSJKY BETUUUHbI
JQHHBIC M 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
(3aKITI0uCHH) 000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOU

hopme

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynwrare uzydenus quciuiuiiabl « CoBpeMeHHas! MOJICKYJISIpHAs OUOJIOTHS O0YJIArOIIHIACS JTOJIKEH:

3HATh:
[0 ¢yHaaMeHTaIbHbIE TOHATHUS, 3aKOHBI U TIPOLECChl ()YHKIMOHUPOBAHUS KUBOU KIICTKH;
[ crpoeHue u GpyHKIMH OCHOBHBIX Moiekyn skuBoi kinetku: JIHK, PHK u Genkos;
[J coBpeMeHHbIE MPOOIEMbl MOJEKYISIPHON METUIMHBI, pElIaeMbIe C UCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB MOJIEKYJIIPHOM OHOJIOTHH.

yMeTh:



0 adCcTparupoBaThCs OT HECYIICCTBEHHOTO MPH MOJCIUPOBAHUKM PEAbHBIX MPOIECCOB B
OHOJIOTHYECKUX CHCTEMAX;

0 MOJIb30BATLCS CBOMMH 3HAHUSAMM JUIsl pelieHus (YHIAMEHTANIbHBIX W MPHUKIAJAHBIX 33]a4d
MOJICKYJISIPHON OMOJIOTHH KICTKHU;

[ nmernarh MPaBUIBHBIC BEIBOBI 3 COMOCTABJICHUS PE3YJILTaTOB TCOPHU U SKCIICPUMEHTA;

[l ;enarh Ka4eCTBEHHBIC BBIBOJIBI IIPH MEPEXOJIE K MPEACTbHBIM YCIOBHIM B H3y4aeMbIX IpodiieMax;
[] BUAETh GU3UUCCKOE COMCPIKAHME B 337[a9aX MOJICKYISPHON OHONOTHY;

O OCBaWBaTh HOBBIC IMPEIMETHBIC O00JACTH, TECOPETUUSCKUE TMOJAXOAbl U DKCICPUMEHTAIbHBIC
METOIMKH;

[l moJydYaTh HaWJIydIlIMe 3HAYCHUS] B OMOJIOTUYECKUX IKCIICPUMEHTAX M MPABUIBHO OICHUTH CTEIICHb
UX JJOCTOBEPHOCTH;

[l paboraTh Ha COBPEMEHHOM, B TOM YHUCJIC U YHHKAJIHLHOM KCIICPUMEHTAIbEHOM 000pPY/I0BaHUH;

0 3¢ (GEKTHBHO HCIOIB30BaTh WH(GOPMAIIMOHHBIC TEXHOJOTHMH M KOMIIBIOTCPHYIO TEXHHKY IS
JOCTIKCHHUST HEOOXOIUMBIX TEOPETUICCKHUX U MPUKIIAJHBIX PE3YJIBTATOB.

BJIaJeTh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopaTopuu u MHTEpHETE;

[l KyJIbTYpO# HOCTAaHOBKU M MOJEIMPOBAHUS OMOIOTHYECKOTO IKCIICPUMEHTA;

[l HaBBIKAMU TPAaMOTHOW OOpaOOTKM pE3yIbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMU;

[l IpaKTHKOW HCCIENOBAaHHWS M PEUICHUS TEOPETUYECKUX M NPUKIATHBIX 337ad MOJCKYJSIPHON
OHOJIOTHH;

[l HaBBIKAMH TEOPETHYECKOTO aHalM3a 33a]a4 MOJCKYSPHOH OMOJIOTHH, CBSI3aHHBIX C M3Y4YCHHEM
CBOMCTB OHOJIOTMYECKHX CHCTEM JKHBOM KJICTKH Ha MOJIEKYISIPHOM U CYOKJIETOYHOM YpPOBHSX
CTPYKTYPHOH OpraHH3aLuy.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:

Uctopust nokazarenbctBa reHerndeckod Qynkiun JHK. Omnbrter OBepu, Xepmm wu  Yeids.
KommiiemenTapssle napbsl ocHoBaHUM YoTcoHa-Kpuka.

Konbueseie monekynsl JIHK u nousarue o ceepxcnupanuzanuu JHK.

[IpeobpazoBanus NEPBUYHBIX TPAHCKPUIITOB Y SYKapHOT, IPUBOAIINE K CO31aHUIO (YHKLIU-OHAIBHOM
MPHK.

Perynsimust uannmanum perumkanuu y E. coli.

AKXTHBHBIE Y HEAKTHBHBIE IOMEHBI XpOMaTuHa. MexaHu3Mbl ()OPMUPOBAHUS.

[Ipuunnbl Bo3HUKHOBEHUS MyTanuid. OCHOBHBIE TyTH pernapaiuu nospexaennii JJHK.

HerarusHast 1 IO3UTHBHAS peryssalus TPAHCKPUIILMY Y IPOKAapHUOT. JIaKTO3HBIN ONIEpOH.
Metunuposanne [JHK. MexanuzMbl MHaKTHBaMK reHOB Mpu MeTuiaupoBanun JTHK.

benku — akTUBATOPHI TPAHCKPHUIILINY, UX JOMEHHBIE CTPYKTYPBl. DH3UMOJIOTHS O0IIeH pekoMONHALUH
y E. coli.

PHK-nonumepassl 3ykapHor.

T'opMoHanpHas peryssays U CHTHAIBHUE CHCTEMBI, PETYIUPYIOLIUE SKCIIPECCUIO TEHOB.

ITonBW)KHBIE 27IEMEHTHI B TEHOME.

Crpykrypa u pyHKUHUS puOOCOM.

Buonornueckue GyHkunu 6EIKOB U MENTHIIOB.

CoBpeMeHHBIE METOIbI UCCIICIOBAHHS B MOJICKYJISIPHON OMOJIOTHH.

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

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



[Tpumeps! BOIIPOCOB HA HK3aMEHE:

Buner Nel.

Uctopuss nokazarenbctBa reHerndeckod ¢yHkiun JHK. Omnbrter OBepu, Xepmm wu  Yeids.
KommiiemenTapssle napbl ocHOBaHUM YoTcoHa-Kpuka.

buer Ne2
Konbeuessie monexyns! JIHK u nonsatue o ceepxcnmpann3anuu JJHK.

Bunet Ne3

IIpeoOpa3oBaHus EPBUYHBIX TPAHCKPUIITOB Y SYKAPUOT, IPUBOJAIINE K CO3IaHUIO (DYHKIIU-OHATBHOM
MPHK.

Buner Ne4
Perynsimust uannuanum perumkanuu y E. coli.

Buner Ne5
AKTUBHBIC U HEAKTUBHBIC JOMEHBI XpoMaTuHa. MexaHn3Mbl popMUpOBAHMUSL.

buner Ne6
[Ipuunnbl Bo3HUKHOBEHUS MyTanuid. OCHOBHBIE TyTH penapaiuu nospexaennii JJHK.

Buner N7
HeraruBHast 1 TO3UTHUBHAS PETYISIHS TPAHCKPUTIIIMH Y IPOKApPHOT. JIaKTO3HBIN OMIEpOH.

bunet Ne§
Metunuposanne [JHK. MexanuzMbl MHaKTHBaMK reHOB Mpu MetuiaupoBanun JTHK.

Buner Ne9

benkn — akTUBAaTOPBI TPAHCKPUIILIUH, UX JIOMEHHBIE CTPYKTYpPbl. DH3UMOJIOTHS O0LIel peKoM-OnHAIMN
y E. coli.

Buner Nel0
PHK-nonumepassl 3ykapHorT.

Buner Nell
T'opMoHanbpHas perynsiuus ¥ CUTHAJIbHUE CUCTEMBI, PETYIUPYIOUIUE IKCIIPECCUIO TEHOB.

buier Nel2
IToaBu KHEIE DJIEMEHTEI B TEHOME.

Buner Nel3
CrpykTypa u pyHKUHUS puOOCOM.

Buier Nel4
buonorndeckue GyHKIHH OSIKOB U TIETTHIIOB.

buier Nel5
CoBpeMeHHBIE METOBI UCCIICIOBAHMS B MOJICKYJIIPHOUW OHMOJIOTHH.

Kputepun onennBanus



Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTHU-3UPOBaHHbIC, TIyOOKHE 3HaHWA Y4eOHOHW MNpOrpamMMmbl AMCLMUIUIMHBL, MPOSBIAIOMIEMY
MHTEpeC K JaH-HOW MpeaMeTHON 001acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3H-POBaHHbIC, ITyOOKHE 3HAHUS y4eOHOH MpOrpaMMbl ITUCLMILIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3U-POBAaHHbIC, ITyOOKHE 3HAHHWA y4yeOHOW HpOrpaMMbl JAUCIMIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouro (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CITH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aiIoB) - BBICTAaBISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepual,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IOJy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JO-IIyCKaeT B OTBETE WJIM B PELICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoiblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnu sK3aMeHa oOydaromemycs: npenocrasisercss 30 MHHYT Ha ToOxroroBky. Ompoc
oOyuaromerocs 1o OWJIETy Ha YyCTHOM JK3aMEHE HE JOJDKECH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOTO
Jaca.



