degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Teopernueckas dnonHdpopmarruka
10 HANPABJIEHUIO: buotexnonorus
npopuiIb NOArOTOBKHU: CucremMHas U CHHTETHYECKasi OMOIOTUs

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kageapa OnonH(HOpPMATUKU U CUCTEMHON OMOJIOTHH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOM arTecTanuu: 5 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[IporpamMmy cocraBunu:

M.JI. IlyBanoBa
J.B. Ky3pmuH, kaH[1. O1OII. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpsl ononHdpopmaruku u cucremHon ouonoruu 11.05.2021



AHHOTANMA

Lenpro naHHOW AUCLUUIUIMHEIL SIBISIETCS COPMHUPOBATH MPEACTABICHUS O TEOPETUIECKUX OCHOBAX KIECTOUHOM
ononoruu. CTyIeHT Iocie OCBOCHHUS Kypca OyaeT MOHMMAaThb OCHOBHBIE aJTOPUTMBI U MOJAXOABI K aHAJIU3Y
JNAHHBIX T€HOMHBIX JKCIIEPUMEHTOB, OCHOBBI PabOTBHl C T€HOMHBIMH JaHHBIM, MOAXOABI K OIPECICHUIO
JOCTOBEPHOCTH PE3YJBTaTOB IKCIIEP MMEHTOB, METOAbI MOAEIMPOBAHMS CIOXKHBIX OMONOTHMYECKHX CHUCTEM,
OCHOBHBIC IPOTPaMMHBIE M TEXHUYECKUE CPEJICTBA aHAIN3a B OMOMH(pOPMAaTHKE.

1. leau u 3apauu

esab AMCUUIIHHBI
CdopmupoBarh npeacTaBiIeHUs] O TEOPETUIECKUX OCHOBAX KIIETOYHOW OMOJIOTHH.

33)13‘11/[ JAUCHUIIINHBI
C(l)OpMI/IpOBaTB MMpEACTAaBICHUA O TCOPCTUICCKHUX OCHOBAX KJICTOYHOM OMOJIOTHH.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

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

OIIK-1.1 Criocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 Crioco6eH u3yyarb, aHaTHM3UPOBATH, HAMEYAT MyTH €e PeleHHs

HCIOJIB30BAaTh OMOJIOrHYCCKHE O0OBCKTHI U
IpoLeCChbl, OCHOBLIBAJACH HA MATEMAaTUYCCKUX,
(bHSI/I‘{CCKI/IX, XUMHUYCCKUX, OHOJIOTHYECKUX
3aKOHax, 3aKOHOMCPHOCTAX U B3aUMOCBA3AX

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3yJIbTaTOB

OIIK-4.1 Brmageer weTromaMM Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PeLICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJIHBIX 3349

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSAMU C LIEJIbIO NOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
I1K-2 Crnioco0eH aHaaM3upOBaTh MOJMyYCHHBIE B |ONPECAIOINe H3ydaeMoe SBICHHE, M IPOU3BOIAMUTH

XO0JIe HayYHO-HCCIIEe0BATENLCKON paObOThI YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI
AQHHBIC U ICIATh HAYIHBIC BBIBOJLI I1K-2.3 CnocoGeH npencTaBisaTh HayYHbIE YTBEPKIACHHS, UX
(3aKiIrOuCHN) 000CHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX

pelieHus] SICHO M TOYHO B TEPMUHAX, IOHATHBIX UL
npoeCcCHOHAIBHON ayAUTOPUU B IMUCBMEHHON M YCTHOU

dopme

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!
- OCHOBHBIE QJITOPUTMBbI U TTIOJIXO/bI K aHAJIN3Y JIaHHBIX T€HOMHBIX SKCIIEPHUMEHTOB;
- OCHOBBI pabOTHI C TCHOMHBIMH JJaHHBIM;
- IOAXO/IBI K ONPE/IETICHUIO JOCTOBEPHOCTH PE3YIIbTaTOB SKCIIEPHMEHTOB;
- METO/BI MOJICTTMPOBAHUS CIIOKHBIX OMOIOTUYECKUX CUCTEM;
- OCHOBHbIE IPOTPaMMHbIE M TEXHHUUYECKHE CPE/ICTBA aHaM3a B OMOMH(pOPMaTHKE.
YMETb:



- aHAJTM3UPOBATh KOPPEKTHOCTh aHAJIM3a JaHHbBIX;
- UHTEPIPETUPOBATE MOJXOABI U PE3YNIBTAThI MOTYYCHHBIC B COBPEMEHHBIX pab0Tax Mo MOJEKYJSPHOM
OHOJIOTHH ¥ MEIUIIMHE;

- COCTABIIATh CXEMY aHaJM3a JaHHBIX )i OMO-MEUIIMHCKUX SKCIICPUMEHTOBR.

BJIAJIETh:

- 6I/IOI/IHO(1)pMaTI/I‘leCKI/IMI/I noAaxoaaMu K aHAaJIN3y JAaHHBIX.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
BBenenne:  ocHOBHbIe — cOOBITHS B
UCTOpUM u3ydeHus Kierku. Ilpeamer
1 W3y4YEHHs]  COBPEMEHHOM  KJIETOYHOM 2 4

6I/IOJIOFI/II/I; OCHOBHBIC MCTOIbI
OUTOJOTHUYCCKOI'O aHaJIn3a

VYHUBepcanbHble OCOOCHHOCTH KJIETOK.
2 Knerounas TEeopH4. OcHoBHBIE 2 4
KOMITOHEHTHI KJIETKH

Knerounoe sdanpo. Snepusiit anmapar

3 MPOKAPUOTHUECKUX U IYKAPUOTUYECKUX 2 4
KJICTOK
4 SAnepuas o0onouka 2 4
5 MemOpaHHbIE KOMIIOHEHTBI KIETKH 2 4
6 MemOpanHblii  TpaHcnopT.  JuHaMuka 2 4
MeMOpaH
Crpoenne W  XUMHYECKHM  COCTaB
7 pubocoM, OuocuHTE3 Oelika, CHTHAJIbI ) 4
nokanmu3anuu  Oenka.  PasHooOpasme
pudocom
] Bakyomsiprast cucrema — cucTtema ) 4
CHHTE3a U TPAHCIIOPTa MaKPOMOJIEKYJI
Xumudeckue MoOAUQUKANUA  OEIKOB.
9 CoptupoBka  OenkoB.  Jlm3ocoMbl U 2 4
ragkuit OI1P
MuTtoxoHapuu: oOmras
10 |YBTPACTPYKTypHas oprasuzanus, ) 4
JIOKaNU3alusl J3TarnoB  OKUCIUTEIBHOTO
dochonrpupoBaHus
[uTtockener -  ONOpHO-IBUraTeNbHas
11 cuctema KieTkd. GOpMBI U MEXaHU3MBI 2 4
KJIETOYHOU MTOJBHKHOCTH
12 MuTo3 2 4
13 KiteTouHsIii UK ¥ €70 peryasuus 2 4
14 Meiio3 2 4
Knetounas CMEpTh: HEKpO3,
|5 |MPOrpaMMHPOBAHHAs KIETOYHAS CMEPTD: ) 4
arorTos, aytodarudeckasi  Trubens,

[IPOrPaMMUPOBAHHBIA HEKPO3

Wtoro wacos 30 60




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. BBG,I[GHI/IGZ OCHOBHEIC COOBITHS B HUCTOPUHN HU3YUCHUA KIICTKHU. Hpe/:[MeT HU3yUCHUA COBpeMCHHOfI
KJIETOYHOU 6I/IOJ'IOFI/II/I; OCHOBHBIC MCTOAbI IUTOJOIHYCCKOT'O aHaJIn3a

BBenenue: OCHOBHBIE COOBITHS B HCTOPUM HW3Y4YCHUS KICTKH: W300pETCHHE W pa3BUTHE
MHKPOCKOITHOW TEXHHWKH, OTKPBITHE KIETKM M OCHOBHBIX KJIETOYHBIX KOMIOHEHTOB. [Ipemmer
M3Y4YCHUS] COBPEMEHHOH KJIETOYHOW OWOJIOTMH; OCHOBHBIE METOIBI IIMTOJOTHYECKOTO aHajIH3a
(cBeTOBas M DJIEKTPOHHAsT MHKPOCKONHMS, (IyopecleHTHass MHUKPOCKOIHS, WMMYHOLMTOXUMHS,
aBropamuorpadus, IUTOXHMHUS, MOJICKYJISIpHAS TUOpUIM3AIMA, KyIbTypa KJIETOK, KICTOYHAs
ruOpuIu3aIus); CBs3b KICTOUHOW OMOJIOTHH C JPYTUMHU OTPACIISIMUA OHOJIOTHU

2. YHUBepcalbHbIe 0COOCHHOCTH KIleToK. Kierounast Teopusi. OCHOBHbIE KOMITOHEHTHI KJICTKH

YHuBepcanbHble 0COOEHHOCTH KIeTOK. Kinetounas teopus. OCHOBHBIE IOCTYIAThl COBPEMEHHOM
KIETOYHOW TEOpWUHU: ENWHBIA IUIaH CTPOCHUS KIIETOK, 3aKOH BOCIIPOU3BEICHHUS  KIETOK,
TOTHIIOTEHTHOCTh KJIETOK MHOTOKJICTOYHBIX OpPTaHU3MOB; TMOHATHE TUMHOEPSHIIMPOBKH KIETOK;
MOHATHE O KJIETKE KaK eIWHOW HWHTEIPUPOBAHHON CHCTEME KOMITIOHEHTOB, KJIETKa Kak CIWHUIIA
CTPOCHUS, (PYHKIIMOHUPOBAHWS, PA3BUTHS W TMATOJOTUM OpraHu3MoB. OCHOBHBIE KOMITOHEHTHI
KIIETKH: SIIPO, THANIOIIa3Ma, pUOOCOMBI, IIUTOCKeNET; BakyossipHas cuctema (OI1P, AT, nuzocomsl,
SH0COMBI), MUTOXOHJIPUH, TIACTH/IBI, IIa3MaTHIecKas MeMOpaHa

3. Knerounoe AApo. H,Z[epHBIﬁ afrapar IMpoKaApuoOTUICCKUX U OYKAPUOTUYICCKUX KIICTOK

Knerounoe sagpo - cucrema noiaep)kaHus, BOCIHPOU3BEACHUS U pealu3allid I'€HETHUYECKOH
uHpopManru. SaepHbIid annapaT NPOKapUOTHYECKHX KIETOK: HYKJICOUH, €ro XMMHUYECKUI COCTaB,
ocobennoctu JIHK mnpokapuot, perumkanus Oakrepuanbhbix JIHK, ymakoBku JIHK B cocrae
HYKJICOHJIa, pean3alisl FTeHeTHYeCKO HHPOPMaLUHU - 0COOCHHOCTH TPAHCKPUIIIIMKA M TPAHCIISILHM.
Snpo SyKapHOTHYECKHMX KIETOK: KOMIIOHEHThl WHTep(a3HbIX sjep. XPOMATHH: BO3MOXKHBIC
COCTOSIHUSL XpoMmaThHa (MHTepdaza M MHTO3), dyXpPOMATUH U TETEPOXpPOMATHH; pa3HOOOpaszue
CTPYKTYPHOH oOpraHu3anuy HHTepdasHbIX saep; oOmmas Mop(OoIorus MUTOTHYECKHX XPOMOCOM,
BHJBI XPOMOCOM, UX Pa3Mepbl, YHUCIIO, KAPUOTHUII YeJIOBEKa, FTEHETUUECKOE KapTUPOBAHUE XPOMOCOM;
middepeHManbHOe  OKpAllMBaHME  XPOMOCOM, KJIETOYHBIH IIMKJI — HPOKAPHOTHYECKUX H
9YKAPHUOTHUECKUX KIETOK, (pa3bl KIETOYHOrO IMKJIA, PEryisilusl KJIETOYHOTO LMKIA; IMOHSATHE O
IUIOWJHOCTH, MOJMIUIOMIUS €CTECTBEHHass M HMCKYCCTBEHHAs, CIIOCOOBI MOJUIUIOWIU3ALUH,
aHeyronausi. XpOMOCOMHBIE TEPPUTOPUU B HMHTEP(A3HOM sIpe, OCOOCHHOCTU JIOKAIHW3ALUU
CHEIMANIU3UPOBAHHBIX palloHOB xpomocoM, wmeton FISH. benku xpomaTwHa: THCTOHBI H
HETMCTOHOBBIE OeJKU. | MCTOHBI: 00IIMe CBOWCTBA, TUIIBI TUCTOHOB, UX cBs3b ¢ JJHK, cTpykrypHas u
(byHKIIMOHATIBbHAS pOJb THUCTOHOB; HYKJIEOCOMHBIH ypoBeHb kommakTtuzauuu JIHK, crpykrypa
HYKJIGOCOMBI, HYKJIEOCOMBI BO BpPEeMs PEIIMKALMKA U TPAHCKPHUIILUH; POJIb HETMCTOHOBBIX OCJIKOB B
co3nanuu u noxaepxkanuu ctpykrypsl JHK. Ctpoenune xpomocom. Crienmain3npoBaHHbIe paiOHBI
XPOMOCOM - LEHTPOMEPA, TEIOMEPBI, PAiOH SAPBIIIKOBOIO OPraHU3aTopa.

4. Sinepuas o0omouKa

SAnepuas 006oyoyka: CTPOCHHE W KOMIIOHEHTBI, JIAMHUHBI, O€JNKH JIaMHHBI, UX CBOWCTBA M POJb,
CTPOCHHME KOMIUIEKCA SIEPHOM IOpbI, YMCIO IOp, pa3Mepbl, yyacTHME€ B HUMIIOPTE M 3KCIOPTE
MaKpOMOJIEKY]l B MHTeP(HA3HOM SIApEe, CHUTHAIBHBIE MOCIIEAOBATEIbHOCTH, HYKICO(pHIbHBIE OEKH,
tpancropt PHII, moBeneHne KOMIOHEHTOB sIEpHON 000JI0YKK BO BpeMsi MuTo3a. CBs3b siZiepHON
o0omnouku ¢ JIIP. [mnoTre3bl 3BOMOMUOHHOTO TPOUCXOKICHHUS SApa.

5. MemOpaHHbIe KOMIIOHEHTHI KIICTKH



OOmme cBoicTBa MeMOpaH, MX XHUMHUYECKUH COCTaB, POJIb JIUMHJOB, OCIKOB M TIHMKOIPOTEHIIOB,
aCUMMETpHS JIMIUAOB M OCIKOB, MX IIOJBM)KHOCTh B JIMIIMIHOM OHCIIOE, CBS3b C JJIEMEHTaMHU
IIUTOCKEJIEeTa, OOIIHOCTh NPOMCXOXKAECHHS MeMOpaH BaKyOJISPHOH CHCTEMBI, TpeXMepHas MOAEIb
opranm3auun OnomemOpan. [lnasmarndeckas memOpana — OapbepHO-TPAHCIIOPTHAS PELEITOPHAS
cucremMa. Ilmasmarnyeckass wmemOpaHa Kak MexaHWueckud W TudQPy3UOHHBIH  Oapbep.
[TpoHHIIaEMOCTh HCKYCCTBEHHBIX OWJIMIHIHBIX CJIOEB UIi HU3KOMOJICKYIISIPHBIX KOMIIOHEHTOB,
TpaHCMEMOpaHHBIA TMEepeHOC uepe3 IJIa3MaTHYecKylo MeMmOpaHy, cBoOoaHas auddysus,
obneryeHHas aupQy3usi, KaHAIBHBIC OCJIKU W TEPEHOCUYHKH, ITACCHBHBIA M aKTHBHBIA TPAHCIIOPT,
HOHHBIC HACOCBHI, MNOAJEp)KaHHE BHYTPHUKICTOYHOTO TOMEOCTa3a. MEXKIETOYHbIH TpPaHCIOPT
HU3KOMOJIEKYJISIPHBIX COCAMHEHHH: MIETIeBbIe KOHTAKThI, KOHHEKCOHBI, METa00IMYeCcKasi KOOTIeparus
KIIeTOK. PerienTopHas poib Mia3MaTiueckod MeMOpaHbl: TPUPOJIa MEKKIIETOYHBIX B3aUMOICHCTBUI
B MHOTOKJICTOYHBIX OpraHu3Max, KaJrepuHbl, MHTEITPHUHBI U JIPYTUe MOJEKYJbl KICTOYHOU aJre3u,
y3HaBaHHUE Ty>KEPOIHBIX KJIETOK, [JIAaBHBIH KOMIIJIEKC THCTOCOBMECTUMOCTH.

6. MeMOpanHbIii TpaHcnopt. JlnHamuka MeMOpaH

TpaHcmopT TUTa3MaTHYECKOW MEMOpaHONW MaKpPOMOJICKYISPHBIX COCIUHEHWH: JHIOIUTO3 —
BE3UKYJSIPHBIN MEPEHOC MaKPOMOJIEKYIl, TMHOIMTO3 U (aromuTo3; OKaliMIIGHHBIC SIMKH, TY3bIPHKH,
POJIb TIOKPBHIBAIOMIMX OEJKOB, KJIATPWH, 00pPa30BaHHWE HIIOCOM, WX CBOWCTBA, PaHHHWE U IO3HHE
3HIOCOMBI, COPTHUPYIOLINE W PEIUKIUPYIONINE 3HIOCOMBI, CIUSHHE C MEPBUYHBIMH JIM30COMaMH,
PELUMKIN3aLUsSl  PEeLEenTOpoB. AHTEPOTrpagHbli M PETPOrpaiHbId BE3UKYISIPHBIA TPAHCIOPT.
DK30CcOMBI. MeXKJIeTOUHbIE COeTUHEHUs (KOHTAKThI). [TpoCTOl ajare3uBHbIN KOHTAKT: THIIBI OEIKOB,
YYacTBYIONIUX B Y3HABAHWHM W COCAWHECHUU KIETOK (KaJATePHUHBI, MMMYHOTIOOYIHMHO-TIOJ00HKIC
a/Ire3UBHBIC MOJICKYJIbI, HHTETPUHBI, CEJICKTHHBI U JIP.). 3asSKOPHUBAIOLINE COCTUHEHUS: JI€CMOCOMBI,
MOJTyZIECMOCOMEI, ()OKaJbHBIE KOHTAKTBI, AaJI'€3WBHBI TMOSCOK, WX CTPOCHHE, XUMUYECKHE
KOMITOHEHTHI ¥ (yHKIWHU. [IJOTHBIN 3aMBIKAIONIMK KOHTAKT: CTPOCHHE, BCTPEUAEMOCTh, (DYyHKIIHH.
KoMMyHUKaTHBHBIE KOHTAKTHl — KOHHEKCOHBI, CHHAIITUYECKUE KOHTAKTHI, MJ1a3MOJIECMbI

7. CTpoeHHEe M XUMHUYECKHUH cocTaB pubOCOM, OMOCHHTE3 Oelika, CHTHAJBI JIOKATu3aluy Oeika.
Pa3znoobpasue pubocom

CrtpoeHne W XUMHYECKHH cocTaB puOOCOM, OMOCHHTE3 OenKa, CHUTHANBI JIOKajJu3aluu Oelka.
Pa3znoob6pasue pubocom.

8. BaKYOJ'ISIpHaSI CHUCTCMA — CUCTCEMA CUHTC3a U TPAHCIIOPTA MAKPOMOJICKYJI

BaKyo.]'IHpHafI CUCTCMA — CUCTCMA CUHTC3a U TPAaHCIIOpTa MaKpOMOJICKYJI.

DOHAOIUIa3MaTHUECKUN PETUKYIyM (TpaHyISpHBIA W IIaakuid), ammapaT [OJbaKH, JIM30COMBI,
CEKpeTOpHBIE BAaKyoJId, SHAOCOMBI. CHHTE3 IMTOIUIa3MAaTHYECKUX OEJIKOB B LUTO30J€ U HX
TPAHCIIOPT B pa3IMyHbIC OpraHesuIbl KiIeTK. O01mas cxema opraHu3aliy BaKyOJISIPHOW CHCTEMEI, ee
KOMITAPTMEHTOB U (DyHKIIMOHAJIBHBIX HAIPYy30K B KOKIOM M3 HUX. DHIOIUIA3MAaTHUECKUI PETUKYITyM
rpaHyiapHbid. Mopdosorus, JoKanu3anus, CHHTE3 pPACTBOPUMBIX M HEPACTBOPUMBIX OEJIKOB.
KoTpaHCHsIMOHHBIH  NEpPEeHOC  PACTBOPUMBIX  OIKOB, CHUTHAJIBHBIC  IOCIEAOBATEILHOCTH
CHUHTE3UPYEMBIX MenTHa0B, SRP-4acTHIbI, TPAaHCIOKOHBI, CHHTE3 HEPACTBOPUMBIX — MEMOpPaHHBIX
OeNKOB, CTON-CHUTHAJBI, ACUMMETPHUYHOCTh CHHTE3MPYEMbIX MEMOpAHHBIX OEJIKOB; IEepBUYHAS
MOIU(HUKALMA CHUHTE3UPOBAHHBIX OEJIKOB, MEPBHUYHOE TIIMKO3WIMPOBAHUE, CHHTE3 W BCTpauBaHUE
munuoB B MeMOpany OIIP, mepeHoc numuaoB B cocTaBe MeMOpaHbl, epeHoc junuaoB u3 JI1P B
npyrue MeMmOpasbel. [panymspubiii OIIP — mcTroyHMK BceX MeMOpaH BaKyOJSIPHOW CHUCTEMBI U
M1a3MaTHYeCcKo MeMOpaHbl; MEXaHU3Mbl OTILICTUICHHS BaKyosel or meMOpanbl DIIP u mpuHIHITEL
uX ajpecoBaHus B MeMOpanbl anmnapara [onpmxu. Pons maneponoB B ykianke 6enkoB. [lonstue o
crpecce OIIP M MexaHM3Max €ro IPEOAOJIEHHUs: OTBET KJIETKM Ha IIOSBJICHHE HENPaBUIBHO
VIOKEHHBIX OCJIKOB, Croco0 Jerpagaliy HENpPaBWIBHO YIOXKEHHBIX OenkoB. Amnmapar [ombmku.
VYIBTpacTpyKTypHOE CTPOEHUE, JIOKAIU3alMsl, OCHOBHAs POJb B KJIIETOYHOM CEKpELUH.

9. Xumnueckue moaudukaiuu 6enkos. CoptupoBka OenkoB. JImzocoms! u maakuii 1P



Xumnueckrue Moau(ukanuu OEJIKOB: INIMKO3WJIMPOBaHUE, cyibdarupoBaHue, (pochopunupopanue,
CHHTE3 SKCKPETHUPYEMbIX IOJINCaXapuI0B, IPOTECONNINKAHOB M IIIMKOIPOTEHIOB; COPTUPOBKA OEIKOB
B TpaHc-1 OJIbIKU CETH, PELeNITOPHI JIM30COMHBIX M CEKPETOPHBIX OenkoB; yyactue Al B TpaHcmopTe
OeNKOB B JIM30COMBI M CEKPETOpHBIE BakyoiH. JIm3ocoMbl. XumHueckue OCOOCHHOCTH, HAJINYHE
KHCTIBIX THApPONa3, WX akTuBaumsa, Mopdonorndeckas rereporeHHocts JIC: mnepBuunue JIC,
Bropuunbie JIC, Tenonu3ocombl. DHA0MH30cOMBI. AyTodarocomsl. Pons JIC BO BHYTPUKIETOUHOM
numeBapeHnn. Yuactue JIC BO BHYTPHKIETOYHOM pAacUICIICHMH OWOIMOIMMEPOB; JHU30COMHBIE
Oosie3nn. [ankuii HIOIIIa3MaTHYECKU peTUKyTyM. Mopdoorus 1 QyHKIHMU: ydacTue B CUHTE3e
CEKpPETUPYEMBIX TIIMKONIPOTEHUIOB, CTEPOUAHBIX TOPMOHOB, B CHHTE3€ INIMKOT€HA, POJIb IUTOXpOMA
P-450 B ximerkax TEYEHW IIPH WMHTOKCHUKAIMU JIMMOQHUIBHBIX SJI0B, CapKOIIa3MaTHUYECKHIA
PETHKYIYM U €T0 POJIb B ICIOHUPOBAHUH KaJIbLHSI IPU MBIILIEYHOM COKpAILlEHUH.

10. MuToxoHnpuu: o0mmas yiapTpacTpyKTypHasi OpraHU3anus, JIOKaJIH3aIus dTalloB OKACIUTEIHLHOTO
dochonrpupoBaHust

MuToxoHapuK: 00IIas YIbTPACTPYKTYpHas OpPraHM3allMsi, JIOKAIU3ALUS STallOB OKHCIUTEIHEHOTO
dochomupupoBanus; ¢opmMa M UUCIO MHUTOXOHIPHUH, TIOHATHE XOHIPUOMA, THUTAHTCKHE
MHTOXOHJIPUM ¥ MUTOXOH/IPUAIIBHBIA PETHKYIYM, MEXMUTOXOHAPHAIBbHBIE COSJMHEHUS K UX POJIb B
DHEPreTUKe KIIETKH;, aBTOHOMHAas CHCTeMa cHuHTe3a Oenmka murtoxoHapuid, JJHK wmwuToxonmpwmii,
KOJTMYECTBO MHTOXOHJIPHAILHBIX TEHOB, PHUOOCOMBI M CHHTE3 OCIKOB, TPAaHCIOPT OEIKOB B
MUTOXOHIPUH U3 1IUTo30is1. HacnenoBaHrne MUTOXOHIPUI U MUTOXOHpUANIbHBIE Oone3Hu. [leneHue
U CIMSHHE MHTOXOHIPHH. THUIOTe3a CUMOMOTHYECKOTO IPOMCXOXKICHHS MHTOXOHIPUI, pPOJb
MUTOXOHJIPUH B armonTo3e. [ uaporeHocoMbl, MUTOCOMBI.

11. HI/ITOCKGHCT - OINOpHO-ABUTATCJIbHAsA CUCTCMaA KIICTKHU. q)OpMBI W MEXaHMU3Mbl KJICTOYHOH
IIOABUXKHOCTH

[utockener - ONOpPHO-IBHTraTelbHas CcHcTeMa KIETKH. ©OOpMBI KIETOYHOM IOIBHIKHOCTH:
MepeMelIieHne B MPOCTpaHcTBE (aMeOOMAHOE, KTYTHKOBOE), BHYTPHUKJIETOYHAS MOABMKHOCTD
OpraHesul, MBIIIEYHOE COKpAIleHHE, KOMIOHEHThl CHUCTEMbl — MUKPO(MMIAMEHTHI, IPOMEKYTOUHbIE
¢unaMeHTsl, MUKpPOTpyOOuku. OOmas XapakTepUCTHKa OEJIKOBBIX MOJMMEPOB IUTOCKEJIETA.
[MpomexxyTounbie (hrmaMeHTh: MOP(HOIOTHS, COCTaB, CIIOCcO0 OpraHn3alny, KitaccupuKarys OeiKoB,
($yHKUMM, TOBeJeHHE B MHTO3€. MHKPOPHUIAMEHTHI: XapaKTEepUCTHKA aKTHHA, MEXaHU3M
MOJIMMEPU3alMK, TPEAMWUIMHI AKTUHOBBIX MMKPO(UIAMEHTOB HMHIHMOMTOPHI MHOIMMEpHU3alNy,
aKTHH-CBSI3bIBAIOIIME O€NKW, ydyacTHe B OOpa30BaHUM JIAMEIUIONOAWH, cTpecc-QuOpuiLIbL,
¢okanbHBIe KOHTAKThl. MHO3MH: KJIacChl MHO3MHOBBIX MOJIEKYJ, UX CBOMCTBA, B3aMMOJEHCTBHE C
AKTUHOBBIMU (puiiaMeHTaMu. MeXaHu3M JBMKEHHUSI C IOMOILBIO aKTO-MHO3MHOBOTO KOMILIEKCa,
COKpamieHne (GpuOpMIUT MONMEPeYHO-TOJIOCATHIX MBIIIL, HEMBIIIEYHbIE MHO3UHBI M HX pOJIb BO
BHYTPUKJICTOYHBIX ~ JIBUKEHUSAX. MHUKpPOTpYOOUKM: BCTPEYaeMOCTb, THIIBI, aJbTEPHATHUBHBIC
pacripeneseHus B KJIETOYHOM LMKJIEe; CTPOCHUE U CBOWCTBA, TyOyIMHBI, MEXaHH3M HOJIMMEpHU3alNy,
WHTUOUTOPBI NOJIMMEPHU3AlMH, CaMOCOOpPKa, MOJISIPHOCTh COOPKH, AMHAMUYECKas HECTaOWIBHOCTD,
TPEIMWIIMHI, IOJISPHOCTh PACHOJIOKEHUSI B KIETKE, KapKacHas poib, y4acTHE B JBUKCHUU:
MOTOpHBIE OCNKW KMHE3WHBl M TWHEHHbl M MX y4acTHE B JIBUKCHHWU KOMIIOHEHTOB BaKyOIISIPHOH
cucrembl. Ilonnmepusanus TyOyJHMHOB B KMBOHM KJIETKE: LIEHTPHI OPraHMU3AIMH MHKpPOTPYOOUEK.
Kitetounslii 1eHTp, LEHTpOCOMa, CTPOCHUE LEHTPHUOJIEH, XMUMHS LEHTPHOJIEH M LEHTPOCOMBI,
HEHTPOCOMHBIN IMKJI, UK YBOCHHUS IIEHTPHUOJIEH, oOpa3oBaHue neHTpuoneii de novo. bazansHoe
TEJO, PECHUYKH U XTyTuKU. CTpoeHue, cnocod popMupoBaHusi. MexaHU3M JBUKEHUSI.

12. Murto3



Muto3 — crioco6 pasMHoxeHus kieTok. @a3pl MuTO3a: ipodasa, npomeradasa, Meradasa, Teaodasa,
UTOKMHE3. MUTOTHYECKUI amnmapar: KHHETOXOPhl XPOMOCOM, BEpPETEHO [ENICHMS, KJICTOYHBIC
LEHTPBI; KJIACCU(UKAIINS MUTO30B: aCTPaJbHBI MUTO3, €T0 KOMIIOHEHTHI, CTPYKTYpa KHHETOXOPOB,
ocobennoctu npuneHTpomepHo JJHK, neHTpoMepHbIe 1 KWHETOXOpHBIE OSITKU M UX POJIb; podasa,
POCT IIMTACTEPOB U pPACXOXKACHHE LEHTPOCOM, oOpa3oBaHME BepeTeHa, npomeradasza: 3axBaT
XpOMOCOM M 00pa30BaHNE KHHETOXOPHBIX ITyYKOB, MEXaHH3M MOHOIIOJSIPHBIX ABIKEHUI. MeTtadasa,
KOHTpecCHsi XpoMOCOM B MeTada3HON TUIacTHHKE, TOTOK TyOynuHOB B BepereHe. Amnadasa:
obocobnenne xpomaruj, aHadaza A u B, MexaHH3M IBH)KEHHS XPOMOCOM K IOJFOCaM B aHadase A,
MEXaHH3M PACXOXK/ICHUS MOJIIOCOB B aHadaze B. MexaHM3MBbl IBHKEHHSI XPOMOCOM B pasHbIX (ha3ax
MHUTO3a, POJIb MOTOPHBIX OenkoB. Tenodasza, NEeKOHICHCAIMS XPOMOCOM, OOpa3oBaHHUE SIEPHOU
000JI0YKH, 3aKiaJKka KOHTPAKTWIBHOTO Koibla. L[UTOKkWHE3, ero MexaHu3M, pOJb aKTHHOBBIX
MUKPO(QHIAMEHTOB ¥ MHO3WHA, POJIb BE3HKYJSIPHOTO TPAHCIIOPTA B JICJICHUH KJICTKH. [ MIOTE3BI O
crocobax oOpa3oBaHuUs BEpeTeHa.

13. Ki1eTouHbIi UK U €r0 Peryisius

Perynsiuust knerounoro nukia. @asbl KIETOYHOIO LUKJIA. [€TepOKapuOHBI, NPEXKIECBPEMEHHAS
KOHJICHCAIIUsl XpOMOcoM, oOHapykeHHe (akropa, Bbi3bBaromero muto3 (MPF); dakrop cozpeBanus
oonutoB, coctaB MPF: muknun u nwknua-3aBucumas kuHaza (Cdk), mukmuasl u Cdk pasHbix
MEPUO/IOB KIJIETOYHOTO LHUKJIA, poib (ochopumupoBanus U aedGochopuanpoBaHus B PEryIsSIHN
KJIETOYHOTO IUKJIA, MyHKT orpannueHus (Restriction point) B G1 -ase, konTponbHbie Touku (Check
points) perymsmuM KJIETOYHOro IMkiaa, HHruOuTopsl CDK-IMKIMHOBBIX KOMIUIEKCOB, pOJIb
MPOTEO0JIN3a B PETYISALMH KICTOYHOTO KA. DakTopbl pocTa, aKTUBALMS I'€HOB NMPOJIN(EepaTuBHOTO
OTBETA.

14. Metio3

Meiio3 - 00pa3oBaHHE TOJOBBIX KIETOK. “3apOIBINIEBHIN MyTh’, COMAaTUYECKUE W TePMUHATHBHBIC
KIETKW; JIBA KJIETOYHBIX IMKJIAa C onHuUM payHiaoM perumkanuu JIHK; mnpodaza 1 mepsoro
MEHOTHYCCKOTO JICIICHUS, €€ JIIUTCIIbHOCTD, CTaINH, JISNTOTECHA, 3UTOTCHA, CHHAIICHC TOMOJIOTHYHBIX
xpomocoM, cuHTe3 z-JIHK, cuHanTOHEMHBIM KOMILJIEKC, MaxUTEeHa, MEXaHU3M KPOCCHHIOBEpA,
cunte3 p-JAHK, xua3zmbl, numioTeHa, akTUBALUS TPAHCKPUIILIMHK, XPOMOCOMBI THUIIA JAMIIOBBIX
MIETOK, JUAKUHE3 — pPacXOXJIeHUEe OMBAICHTOB, MEPBOE MEHOTHUYECKOE AETICHHE — PACXOXKICHUE
TOMOJIOTUYHBIX XPOMOCOM M PEIYKIUS YHCIa TOMOJOTHYHBIX XPOMOCOM (YHCIia ajiielieii), BTopoe
MEWOTHYECKOE NIeJIEHHE, PAcXOXkKIEHHE CECTPUHCKUX XPOMATHI — PEAYKIHS IJIOUTHOCTH U YHCIa
XPOMOCOM, CO3PEBAHUE MOJIOBBIX KIETOK.

15. KnerouHast cMepTh: HEKPO3, MPOrPaMMHUPOBAHHAsL KJIIETOYHAsI CMEPTh: aloNTo3, ayTodarundeckas
rubenb, IPOrpaMMHUPOBaHHBIA HEKPO3

Krnerounast cMepTh: HEKpoO3, MPOrpaMMHUpPOBAaHHAsS KJIETOYHAs CMEPTh: aronTo3, ayTrodarumyeckas
ruOesb, IPOrPaMMHUPOBAHHBIA HEKPO3, MEXaHU3MBI 3THX IPOLECCOB, MOP(OIOTUIECKUE TPH3HAKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

[IpenocraBnsercs Ha 6a30Boit Kadeape:
Kaccumepuc JI., Oxc P., JIptonn b. «Knetkny,. 2016. ISBN: 978-5-906828-23-1

JomnonHurensHas aureparypa

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



He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis qoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATUI cMapT(GOHOB/HOYTOYKOB JJISl y9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM MOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YyUYCHUA AUCHUIUIAHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKITIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, PEAIaraéMbIX CTYICHTaM Ha 3aHATHUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHUss MaTepraIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUU W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiaTthCsi 3a KOHCYABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: CucteMHas ¥ CHHTETHYECKas OUOIIOTHS
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kageapa OnonH(HOPMATUKU U CUCTEMHON OMOJIOTHH
KYpC: 3
KBaJU(PUKAHA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

PaspaGorunkm:

M.JI. IllyBanosa
J.B. Ky3bmuH, ka1 OHM0JI. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, HAMeuaTh TyTH e PereHus

HCIIOJIB30BaTh OMOJOIHYECKIE OOBEKTEI U
MPOIECCHI, OCHOBBIBASICh HA MATEMATHYCCKHX,
(bU3NUECKUX, XUMUICCKHUX, OMOJIOTHYCCKIX
3aKOHAX, 3aKOHOMEPHOCTSAX U B3aUMOCBSI3AX

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4.1 Bmageer weromamMu Hay4HOTO IIOWCKa U
WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TIPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
n (wiM) TexHoJOorHmYeckod wuHpopMauud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop U N
npo(heCCHOHANTBHOM IESTENbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
o0sacTu cBoei mpodeccuoHaIbHOHN e TeIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

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

X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI YUCJICHHBIE OLICHKHU 110 TOPSJKY BETUUUHbI
JQHHBIC M 1CJIaTh HAYYHBIC BBIBOJIbI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
(3aKITIOYCHH) 000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX

pelleHHs] SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoheCCUOHANIBHON ayAUTOPUH B MUCHBMEHHOH W YCTHOU

dhopme

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus quCHUIUIMHEL « TeopeTnueckas OnonH(PpOpMaTUKay 00yUJarONTHICs TOJKEH:

3HATh:

- OCHOBHBIE aJITOPUTMBI U ITOIXOMBI K aHAJIN3Y AAHHBIX TEHOMHBIX DKCIIEPUMEHTOB;

- OCHOBBI pabOTBI C TCHOMHBIMH JJAaHHBIM;

- IOAXOABI K ONPEAEIICHUIO JOCTOBEPHOCTH PE3YIBTATOB dKCIIEPUMEHTOB;

- METO/Ibl MOJICJIUPOBAHUS CIOKHBIX OMOJIOTMYECKUX CUCTEM;

- OCHOBHBIE [TPOrpaMMHBIE U TEXHHUYECKHE CPEACTBA aHajin3a B OnonHpopMaTuke.
yMeTh:

- aHAJIM3UPOBATh KOPPEKTHOCTH aHAIM3a JaHHBIX;

- MHTEpIPETHPOBATh MOAXO/bI U PE3YIbTaThl IOJyUYCHHBIE B COBPEMEHHBIX Pab0OTax MO MOJEKYISIPHON

OMOJIOTUY U MEIUITUHE;

- COCTABIIAITh CXEMY aHaJIN3a JAHHBIX AJIs1 OMO-MEIUIIMHCKUX YKCIIEPUMEHTOB.
BJIaJeTh:

- OMOMHO(PPMATHUECKIMH TTOIXOAAMH K aHAJIN3Y JaHHBIX.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Bo Bpemst Teky1ero KOHTPOIISt CTYJCHT JOJDKEH YMETh OTBETHTh Ha CJICIYIOIINE BOIIPOCHI:
[Monsrtue pedepenca u cbopku de novo.

BBenenune B anropuTmbl. ['eHOM Kak MocienoBaTelbHOCTh. 3ajada MOMCK MoTuBa. llepecrtpoiika
reHoMa.



[Mono6ue GMONOrHYECKUX MOCIEIOBATEIBHOCTEH

[TapHOE BBIpaBHUBAaHUE MOCIIEIOBATENBHOCTEN.

MHOXECTBEHHOE BBIPABHUBAHUE ITOCIIEN0BATEIBHOCTEN.

[Tonsarue koHcepBaruBHOCTH. [Ipenckazanne reHos.

BripaBHMBaHKE F€HHBIX IOCIEA0BATEIBHOCTEN.

[Mpunoxenuns s cyQPUKCHBIX JepeBbeB U CYQHUKCHBIX MACCHBOB B OMOMH(pOpMaTHKe.
Anroputm BLAST.

OwnaiiH cepBHCHI U1 aHAIN3a ONOJIOTMYECKUX JaHHBIX

bazbl nmanHBIX, conepxkame uHGOpMAIHMIO O CTpoeHUM TreHoMmoB: BioProject, BioSample, SRA,
GenBank, Genome, Nucleotide, Gene, Protein.

I'enomubIe Opay3epsi.

Pa6ora ¢ IGV, UCSC, Ensemble, GeneCode.
baHku JaHHBIX TeHETUYECKUX BaPHAHTOB

[Ipoext 1000 renomoB, ExAC, GnomAd.
[onsarus nomumopdusm, MyTaLus.

Bbaza manusix dbSNP.

XpaHeHue ¥ aHHOTALMs TeHETUYECKUX BapUaHTOB
Amnnoranus BapuantoB. WAnnovar, VEP.

OneHka MaTOreHHOCTH BapHaHTa.

Bbaza manusix OMIM, ClinVar., COSMIC.

Pa6ora ¢ PubMed, PMC.

Hpyrue nanueie B OuonH(popMaTuke

Chip-seq, metunuposanue, CLIP-seq.
Oco0eHHOCTH U 331241 pellacMble CEKBEHHPOBAHUEM MOJTHOTO TeHOMa/3K30Ma.
Bormpocsl, pemaembie COBpEMEHHON IT€HETUKON
MenunuHcKas reHeTHKa.

OHKOJIOTHS ¥ TEHETHKA.

OYHKIMOHAILHBIN aHATU3

[Ipoext GENCODE, FANTOM.

Bo Bpewmst 3aHATHII MOTYT IIPOXOANTH HHTEPAKTHBHBIE OOCYKACHUS B yaTax Kypca, 4To OyJeT sSBIATHCS
JOMAIlHUM 3aJaHieM. BO3MOXXHO BBINOJHEHHE IMATEHTHOTO IOMCKa B KaueCTBE CaMOCTOSITEIBHON
3a7a4d. YCIEIIHOE BIOJHEHUE BCEX 3a/IaHUI 110 KypCy U BBIITOJHEHHE KOHTPOJIBHBIX CPE30B 3HAHUIMA
JlaceT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

JuddepeHmpoBaHHBIN 3aueT OyJIET COCTOSITh U3 OTBETOB Ha 2 BOMPOCA U3 CIICAYIOIICTO CIIUCKA:
T'eHOM Kak MOCIe0BaTeIbHOCTD.

ITepectpoiika renoma

Ipenckasanue reHOB

BhIpaBHHBaHHE TCHHBIX TOCICI0BATSILHOCTEH.

Anroputm BLAST.

T'eHomHBIC Opay3epsl U 0a3bl JaHHBIX

Pa6ora ¢ PubMed, PMC.

Chip-seq

GENCODE, FANTOM.

Kputepun onennBanus



Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U 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
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO 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

[Ipu mpoBenennu yctHoro nudepeHmpoBaHHOTO 3adeTa o0yJaromemycs npefaocrasisiercs 30 MUHYT
Ha TMOJTOTOBKY 2 BONPOCOB W3 MPHUBEACHHOTO crnucka. JuddepeHnupoBaHHpIli 3a4eT B OOmICH
CIO)KHOCTH JJI Ka)XJIOTO Y4YacTHHKA HE JOJbKeH mpeBbimarh 90 MuHyT. OLieHKa BBICTaBISIETCS C
Y4EeTOM padOTHI CTYACHTA B CEMECTPE COTNIACHO OMUCAHHBIM KPUTEPHSIM OIEHUBAHUS.



