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KJIETOYHOU JUPDEPEHIIM POBKH

(HaHMeHORaHHE JHCLHIUTHHEI)

MATHCTPATYPA [0 HANpaBJeHN10 noaArorosku 06.04.01 b noJrorus

(KOJ cITeIHATEHOCTH H HAHMeHOB aHHE)

[Tpodpuib

KieTouHas H MOJIeKYJISIpHA S OHOJIOTHA

DaKyIbTET

JJeIeOHbLIH

(HaHMeHOR aHHEe () aAKyTILTETa)

Kadempa

KJIeTOYHOH 0HOJIOTHH H THCTOJIOTHH

(HaHMeHOB aHHE Kad eaphI)

dopma 006yueHHA OoYHasd
Kypc 2
CemecTp 3
3AHATHA JEKIHOHHOT0 THIIA 8 uac.
3aHATHA CEMHHAPCKOro THIIa 24 4gac.
B TOM umHCIIE!

CeMIHAaPEI 8 yac.

IIpaKkTHUeCKHe 3aHATHA 16 4ac.
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PaGouag mporpamMma IHCIIFIUIMHBL «[I0XXOMBI K aHAIM3y TPAaHCKPHIITOMA B OHOJIOTHYECKOM
SKCIIEPpHMEHTE Ha IIpHMepe KIeTOYHOH JH(}epeHIIHPOBKH» COCTaBIeHa B COOTBETCTBHH C
QemepallbHBIM TOCYIAPCTBEHHBIM  O0pa30BarelIbHBIM CTAHAAPTOM  BBICIIErO OOpa3oBaHHS —
Marucrparypa IIO HampaBleHHr0 IoaroToBkH 06.04.01 buomnorns, yrBepKIEHHBIM IIPHKA30M

MHHHCTEPCTBA HAayKH H BBICIIEr0 o0pa3oraHHI Poccuiickon Mepeparnyi «11» aBrycra 2020 1. No 934
H y4eOHBIM ITJIAHOM.

COCTABHTEJ/IM PABOYEH ITPOI' PAMMBbI

YyeHas
Ne | DamMHITSL, HMSL
CTEIIEHb, | J3aHHMaeMas JOJIKHOCTh MecTo paboTH
II/TI OTYECTBO
3BaHIE
1. | JImuTprera K.0.H. PYKOBOIHUTEI I'PYIIIE OI'bY « HMHUI] M. B.A.
Penara HMropepHa KJIETOYHOH OHOIIOTHH AmnmMaszoBay
HMHCcTHTYTA MOJIEKYIISIPHOH Munsapasa Poccrnu
OMOIIOTHH M T'eHETHKHU
2. | KocrapeBa K.M.H. Jupekrop MHCTHTYTA OI'bY «HMHUI] mm. B.A.
AHHa MOJIEKYIIIPHOH OHoJIorHH M | AnmMazosa» Munsapasa Poccun
ArekcaHIpOBHA TeHETHKH

JIMCT COI'VJIACOBAHHA

Pabouas IporpaMmMa JHCITHILUIHHBI «llogxomel K dHAJIN3Y TPaHCKPHIITOMA B OHOIIOTHYECKOM

SKCIIEPHMEHTE Ha ITPHMEpPEe KIIeTOYHOH IH((QepeHLIMPOBKH» OOCYXAcHa Ha 3aceJaHHH KadeIphl
KJIETOYHOH OHOIOIHH H THCTOIOIHH.

PaGouas mporpaMma JUCIIHIUIHHEL «IIoaXoapl K aHAIH3Y TPAHCKPHUIITOMA B OHOIIOIHUECKOM
AKCIIEPHMEHTE Ha IIPHMepe KIeTOYHOH JTH(PepeHIIHPOBKH» PacCMOTPeHa H 0JJ00peHa Ha 3aceJaHHH
YueOGHO-MeTOAMYECKOro coreTa MHcTHTYTa MeqUIMHCKOro odpaszoBaHusa OI'LY « HMHI] mvm. B.A.
AmvazoBa» Mun3apasa Poccrm «25» suBapss 2022 1., mpotokon Ne 1/2022.

BHeceHHe H3MEHEHHH H JOIIOIMHEHHH B Padouyro IporpaMmy AHCIHIUIMHBL «lIOaXOmBI K
aHAIN3y  TPaHCKpHIITOMa B  OHMOIOIMYECKOM  SKCIIEPDHMEHTEe Ha IIPHUMEpPe  KIETOYHOH
T (pepeHIITHPOBKH» PAacCMOTPEHBI H OMOOPEHBI Ha 3aceJaHHH Y4eOHO-METOAHYECKOIO COBETA
HMucturyra MeguimHckoro odpasopanusa OI'bY «HMHUI] um. B.A. Anmaszosa» MuH3apasa Poccru
«27» aBrycra 2024r., mporokon Ne 05/01/2024.

[~



1. IEJTh M 3AJTAUN N CIHUTLJINHEBI

I{eJb AHCHHMILIMHBLL O3HAKOMHTL CIIVINATEIIEH C Pa3IMYHBIMH ITPAaKTHYEeCKHMH ITOAXOJaMH K
aHAIIM3y TPHCKPHIITOMAa B OHOJIOTHYECKOM SKCIIEpHMEHTE, IIOKa3aTh, KaK MOI'YT OBIThH
HHTETPHPOBAHEL  PE3YILTAThl  aHAINH3a TPAHCKPHIITOMA B pPasHble THIIBI OHOMEIHIIHMHCKHIX
HCCIIeIOBaHHI:

- B TIOMCKOBEIE HCCIIEN0BAHHS, HAallpaBJIeHHbIE HA IIPOBEPKY paboUueH THITOTESHI,

- BBISIBIIEHHE BO3MOKHOI' O MOJIEKYIISIPHOIO MeXaHH3Ma OHOIIOTHYECKOr O ITPOIECCa.

Jamaun JUMCHHILIMHBL: (DOPMHPOBAHHE CHCTEMBI 3HAHHH 00 aKTyalbHBIX ITOAXOJaX K aHaIH3y
TPAHCKPHIITOMA B OHOJIOTHYECKOM SKcCIIepHMeHTe. KpoMe TOro, ciaymarelH IIpHOOPEeTYT HayalbHEIE
NMPAaKTHYECKHE HAaBBIKM aHalH3a TPAaHCKPHIITOMAa H BH3YyalHM3allHH pPe3yIbTaTOB aHAlIH3a.
[lomydyeHHBIE 3HAHHA MOIYT OBITH B JAJbHEHINEM HCIIOIB30BaHBI JJISI PEIIEHHS Pa3IMYHbBIX
(yHIaMeHTaIbHBIX HCCIIeZOBATEIbCKHX 3aJa4y B 0O0MacTH OHOJIOTHH H MEeJHIIHHBI, BH3YallH3al[HH
MTOJTYYEHHBIX PE3YIILTATOB.

2. MECTO JUCIIUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOM IIPOI'PAMMEI

HucipmnmiHa «IIogxXoasl K aHamM3y TPaHCKPHIITOMAa B OHOIOIHYECKOM SKCIIEPHMEHTE Ha ITPHMEpPE
KJIETOYHOH JH((epeHIHPOBKH» OTHOCHTCI K Biioky 1 y4eGHOro 1miaHa.

MexaucuunIMHAPHbIE H BHYT PHANCHHILIHHAPHbIE CBA3H:

JI1s M3ydYeHn s JUCIIAUIMHEL O0yYaroIuMcsI HeEOOXOANMO BIIaJcHIE 3HAHHSAMI H3 PaHee OCBOESHHBIX
mIcIMIUIHH. «bromorus Knerkmy, «KimeTouHas M MOIeKVIIsIpHas HMMYHOJIOTHS. MMMyHOmaToreHes
BHPYCHBIX HH(PEKIHI», «MAHOCTpaHHBIH SI3BIK).



3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHHA TN CIIUAIIJIMHBI:
3yueHne MaHHONH yueOHOM IHCIHIUIMNHEL HAIlpaBIeHO Ha (opMHpPOBaHHe Y OOYUAROINHXCA CIETYIONMX YHHBepcalbHBIX (YK), obmenpodeccnoHarbHeIX (OIIK) H
rmpodeccHoHANBHEIX (1K) KoMITE TEHIHIT:

KoMmnere HI{HSs Huaukarop IlokazareJIH JOCT HiKeHHS OCEOCHHA KOMIeT eHI[HH OneHo4YHBIE CpeACTEA
VK-1 CriocobeH VK-1.2 QopMyJIHPYET LIEJH H 3HaeT: [IPHHLHIILI BeIOOpa AH3afiHa 3KCIIepHMEHTa I pelleHHA JI71A TEKYIET0 KOHT) OJIA:
OCYIIECTBJIATh KPHTHYECKHH | paccMaTPHBAET P a3 IHYHbIE BAPHAHTHI KOHKpPEeTHOH Hay4YHOoI 3a7auH, a TaksKe IIPHHLIHILI BeiDopa metooB |- K3, [TPP
aHaJIH3 T1p00JIeMHBIX pemeHHA rmpooIeMHO CHTYaL[HH aHaJIH3a IOy YEHHBIX JaHHBIX 1A P E€MIE€HHA [TOCTaBJIEHHBIX B J1 714 TIp OMEAKY TOUHOH
CHTYaL[HH Ha OCHOBE HCCJIEI0BAHHH 3a/a4 aTTECTALHH:
CHCTEMHOI0 IIoX0aa, - T3, IIPP
EHPaﬁmfIEaTh CTpaTelHo ¥YMeeT: TUIaHHp OBaTh COBPEMEHHOE MY JIBTHIHCL[HIUTHHAPHOE JI71A TEKYIIEro KOHTP OJIA:
ACHCTBHH HCCJIEZIOBAHHE J1J1A pellleHH:A TT0CTaBJIeHHOH (PyHIaMeHTaIbHOH - K3, IIPP
3a7auH; BJIaJ€eT HaBbIKaMH COCTABIIEHHA IUIaHa aHa/IH3a JaHHbRIX H | J]J1A IIpOMEKY TOUHOH
OCHOBaMH HX HHTEPITP €TaLHH J1JIA PElIeHHA IT0C TaBJIeHHOH aTTECTALHH:
()yHIaMEHTAIbHOIH 3a7jaud B paMKaxX KOHKPETHOIO HCCJIeI0BaHHA - T3, IIPP
OIIK-6 CriocobeH TBopueck |OIIK-6.1 Icronap3yeT coBp eMeHHbIE 3HaeT: OCHOBHBIE THITbI HCXOJIHBIX JJAHHBIX H CTIEL[HPHKY HX J1I71A TEKYIET0 KOHT) OJIA:
TIPHMEHATD H KOMITEIOTEpPHBIE TEXHOJIOTHH B padoTe ¢ MOy YE€HHA B XOJI€ BBIMOJMHEHHA OHOIOMHYECKOTI0 SKCIIEPHMEHTA - K3, IIPP
MOJIH(HLIHp OBaTh rpodec cHOHaJIbHBIMH 0a3aMH JaHHBIX J1 714 TIp OMEAKY TOUHOH
COBpPEMEHHBIE KOMITbIOTEPHBIE aTTECTALHH:
TEXHOJIOIHH, paboTaTh ¢ - T3, IIPP
r1p opecCHOHAIBHBIMH 0a3amMH VMeeT : KOppEKTHP 0BaTh OIMIHOKH B HCXOJIHBIX JTaHHBIX H J1 1A TEKYIIEro KOHT] OJIA:
JaHHBIX, TIp opeccHOHAIBHO I1€p €BOAHTh JaHHbI€ B MalIHHHO-YHTaeMbIe (POPMAaTEI, - K3, IIPP
0(pOpMIATE H TIP €7IC TABIATD I10JIb3 0BAaThCA CIIELIHAH3HPOBAHHBIMH A3bIKaMH J1 714 TIp OMEAKY TOUHOH
PE3YIIbTaTbl HOBBIX I1p OrpaMMHPOBaHHA BhICOKOr0 YPOBHA H IMaKETaMH ITp orpaMM IJIA aTTecTaLHH:
pa3spaboTok 06p abOTKH JaHHBIX - T3, ITIPP
OIIK-6.2 IIpoBOOHUT CTATHCTHYECKHIT 3HAaeT: aJrOpHTMBI aHaJIH3a JaHHbIX ITOJIHOTEHOMHOTO JI71A TEKYILEr0o KOHTP OJIA:
aHaJIH3 JaHHBIX C [TOMOIILIO CEKBEHHPOBaHHA TPAaHCKPHIITOMA ¢ HCITOJIb30BaHHEM ITP O aMMEI - K3, IIPP
KOMIThIOTEPHBIX ITp OrpaMM H Phantasus JLI1 TIp OMEZKY TOUHOH
HHTEPIIPETHPYET PE3YIIBTAThI 1714 PEUIEHHA aTTECTALHH:
rpodec cCHOHAJBHBIX 3a7au - T3, IIPP
VMeeT: (popMyJIHPOBATL BBIBOJIBI 10 pe3yIbTaTaM aHaIH3a JaHHbIX | J[J1A TeKylero KOHTp OJIA:
TIOJIJHOT€HOMHOI'O CEKBEHHPOBaHHA TPAHCKPHIITOMA C - K3, IIPP
HCIT0JIb30BaHHEM ITp orpaviMbl Phantasus J171 TIp OMEZKY TOUHOH
aTTECTAL[HH:
- T3, IIPP




OIIK-6.3 IIprMeHAET COBP EMEHHBIE 3HaeT: OCHOBHbIE METO/bI CcO00Opa H aHa/IH3a JaHHbIX J171A TEKYILEr0o KOHT) OJIA:
KOMIThIOTEPHbIE TEXHOIOTHH IMPH - K3, IIPP
MpENCTaBIEHHH PE3YILTATOB HOBBIX JI 71 TIpOMEAKY TOUHOI
pa3paboToK aTTeCTaLHH:
- T3, IIPP
Vmeer: padoTtaTh ¢ BeO-riprnokeHHeM Phantasus JIJ1A TEKYI[Ero KOHTP OJIA:
- K3, ITPP
J111 TIpOMEKY TOUHOH
aTTecTaLHH:
- T3, IIPP
ITK-5 CriocobeH ITK-5.3 IIpoBOAHT CTATHCTHYECKYFO 3HaeT: OCHOBHBIE THITbI HCXOJIHBIX JJAHHBIX H CTIEL[HPHKY HX J1I71A TEKYIET0 KOHT) OJIA:
OCYIECTBJIATh Hay YHbIE 00paboTKy pe3yIbTaTOB MOy YEHHA B XOJI€ BBITTOIHEHHA OHOJIOMHYECKOT0 3KCIIEpHMEHTA - K3, ITPP
HCCJIeoBaHHA B 00acTH JI 1A TIpOMeEKY TOUHOI
KJIETOYHOH OHOJIOIHH, HECET aTTeCcTaLHH:
OTBETCTBEHHOCTE 3a KA4eCTBO - T3, IIPP
paboT H HAYYHY IO
TOCTOBEPHOCTh PE3YIETATOB VMeeT: KOpPEKTHP 0BaTh OIMHOKH B HCXO/IHBIX JaHHbIX H JI1A TEKYIET0 KOHTP OJIA:
I1ep €eBOJHTH JJaHHbI€ B MalllHHHO-YHTaeMble (pOpMAaThI, - K3, ITIPP
I10J1b3 0BAThCA CIIELIHAH3HPOBAHHBIMH A3bIKAMH JI71s TIpOMEAKY TOUHOI
I1p OrpaMMHPOBAaHHA BRICOKOr0 YPOBHA H IMaKETaMH TP OrpamMM I aTTecTaLHH:
00paboTKH JaHHBIX - T3, TTPP

K3-xonmponshsie 3aoariia, I1PP — npesenmaii pe3visnianoe pabom, 13-mecmoesie 3a0anA

L




4. COIEPKAHHUE UCHUIIJIMHBI, CTPYKTYPUPOBAHHOE IIO TEMAM
(PA3AEJIAM) C YKA3AHHUEM OTBEJEHHOI'O HA HHX KOJ/IMYECTBA
AKAJIEMUYECKHNX YACOB 1 BU/JIOB 3AHATHN

4.1 O0bem MICOHILIHHBI B AKAJeMHYEeCKHX 4YacaX, BbLIeJIEHHbIX HAa KOHTAKTHYI Ppadory
00Y1AIIIHXCHA ¢ MpenoaaBaTesieM H HA CAMOCTOATEILHYI0 BHEAYIHTOPHYIO padoTy 00y YaloIiXxcs

TpyaoeMKOCTh CeMe cTpBI
BuJ yyeOHoM padoThI obbem B
aKaleMHYeCKHX 3
yacax (AY)
AVIHTOpHEBIE 3AHATHS (BCEro) 30 30
B TtoMm uHcIIE:
Jlexipu (JI) 6 6
IIpakTHueckHe 3aHATHA (I13) 24 24
3 HHX:
CemuHapbl (C) 16 16
I IpakmHueckoe 3aHATHE (I13) 8 8
CamMocTosTe IbHASI BHe AYIHTOPHAas padoTa (Bcero) 42 42
B Tom umcne:
Pabota ¢ yueOHOIT H Hay YHOH JIHTEpaTypoH 6 6
IToaroroBka K ayqHTOPHbBIM 3 aHATHAM 8 8
IToaroroBka HHOHBHIYaIbHOTO I[IPOEKTA 28 28
IIpomeRyTOUHAS ATTECT ALHA 3a4YeT
YAaChl 72
OO01asi TPY10eMKOCTh Ry 72 2

4.2 Coaep:xaHie JUCIHHILIMHBL CTPYKTYPHPOBAHHOE II0 TeMaM (pasJgesaM) ¢ YKasaHHeM
OTBEJAEHHOI0 HA HUX KOJIMYECTBA aKAJeMHYeCKHX YACOB H BH/A0B 3aHATHHI

KoHTakTHas padora, akageM. 4
P = CamMocT 04T eJIL HA S
HaumMeHOBAHHEe TeMBI (Pa3geJia) IIpaKTHYeCKHe 3aHATHS BHeAYIHTOPHAS Bceero
JIeKIHH paboTa
C 113
Pasnen 1. Pons OHoMH(pOpMaTHKH B
COBP EMEHHBIX OHOMETHI [HHCKHX - - - 2 14
HcclleqoBaHHAX. MeToqonoria aHasa - - -
IaHHBIX CEKBEHH] OBaHH:A
Pasgen 2. AHanHs TpaHCKpPHIITOMa C
HCIT0JIb30BaHHEM Be0-TTPHI0KEHHA -+ 6 6 22 38
phantasus
Pasnen 3. Pabota Hax q 1 20
HHHBH]IY aJJbHBIMH ITp O€KTaMH B B
HTOI'O 6 16 8 42 72

C - cemunap, 113 — nparmnnidecroe sananiiie



4.3 Temarn4yecKHH IJIAH JIEKIIHOHHOI0 KYPCA JUCIHHILIHHLI — 6 YacoB

Iy TEH

JleMOHCTpAIIHOHHOE
HuauKATOpbI
No HanmMe HOBAHHE TeMbI JIEKI{HOHHOT' O obopyaoBaHHe H
Yacoel Coaepaanmne TeMbI (hopMHpYeMBbIX
TeMbI 3AHATHSA . yue OHO-HATJISATHbIe
KOMIIeT e HI[Hii
nocoOHA
Pasnen 1. Pootb 0OHOHH(OPMATHKH B COBPeMeHHbIX OHOMeJHIIHHCKHX HCCIeJOBAHHSIX. MeT0oJ0/TOTHA AHAIH3A JAHHBLIX ce K3e HHpoBaAHHA
1 Tema 1. BeegeHHe B OHOHH(pOPMAaTHKY 2 OnpeneneHre SHOHH(OPMATHKH, €€ IIPHMEHEHHE B C OBPEMEHHBIX VK-1.2, OlIK-6.1, |MynpTHMeqHHHAA
HccaeqosaHHAX. O030p nMpHMeHEHHA CEKBEHHP OBaHHA HOBOT'O OIIK-6.2, OIIK-6.3, |mpe3eHTaLHA
rnokoneHHA: WES, WGS, RINA-seq, single-sell RN A-Seq, ChIP-Seq, IIK-5.3
MeTareHoMHKa. MeToonoria aHaaH3a JaHHbIX CEKBEHHP OBaHHA
Pazgen 2. AHAJIH3 TPAHCKPHIITOMA ¢ HCIOJIb30B AHHeM BeO-np HJIoske HHA phantasus
2 | Tema 2. IIoHCK TpaHCKPHITTOMHBIX 2 IToHCcK TPaHCKPHITTOMHBIX JaHHBIX B OTKPBITBIX Dazax. CTpyKTypa VK-1.2, OlIK-6.1, |MynpmHMeqHHHAA
IJAaHHBIX B OTKPBITBIX Oazax aHaJIH3HPY EMBIX JaHHbIX OIIK-6.2, OIIK-6.3 |rpeseHTaLHA
3 Tema 3. O030p (PyHKIHOHANA 2 AHanH3 JaHHBIX B phantasus: (pHIbTpaLiA, HOpMaTH3aL[HA, OIIK-6.1, MynpTHMEqHIHAA
MpHI0KeHHA phantasus BH3YaJIH3aLHA, JH( epeHIHaIbHaA 3KCIP €CCHA, aHaJIH3 CHIHAIBHBIX OIIK-6.2, OIIK-6.3 |rpeseHTaLHA




4.4 TemarH4ecKHH ILIAH NPAKTHYECKHX 3aHATHH — 24 Jaca

[IpakTHYEeCKHE 3aHATHS — 8 YaCOB

CeMHHapHI — 16 yacoB

PDopma HauMeHOBAHHE TeMbI
No HHauKAaT OpbI
NP OB e/1¢ HH A NP AKT HYe CKOI'0 3 AHAT HA DopMBbI H MeT 0bI
/I Yachsl Coaepxanne TeMbI NP AKTHYECKOI0 3AHATHSA (hopMHP YeMBIX
NPAKT HYeCKOro - TeKYILer o KOHT] 0JIs
KOMIIeT e HITH i
3AHAT HSI
Pasgen 1. Poomb OHOHH(OPMATHKH B COBPeMeHHbIX OHOMeJHIHHCKHX Hcc/IeJoBAHHSIX. MeToJ0/IOrHS AHAIH3A JAHHBLIX ceK3e HHpoBaAHHA
1 CemHHap ITpenobpaboTka MaHHBIX 2 M3yueHHe cTpYKTYphI ¢aiinos reHoma (fasta) u dpaiinos VK-1.2, OIIK-6.1, K3
CEKBEHHP OBaHHA TaHHBIX ¢ cekBeHaTopa (fastq). KoHTponk kadecTBa ¢ OIIK-6.2
TIOMOIIBIO ITp orpaMmebl FastQC
2 | IIpakTHUEeCcKOE IIpenobpaboTka maHHBIX 2 BHzyam3aliAa JaHHbIX I10CJI€ FEHOMHOI'O BbIpaBHHBaHHA VK-1.2, OIIK-6.1, K3
3aHATHE CEKBEHH]D OBaHHA (B mporpanvmvie IGV). IlopacdeT KoJHYECTBa TP aHCKPHITTOB OIIK-6.2, IIK-5.3
B I'eHax
Pasne 2. AHAJIH3 TPAHCKPHOTOMA ¢ HCIOJIL30BAHHEeM Bed-mp HIoskKeHHs phantasus
3 [IpakTHYeCcKOE IToHCK TpaHCKPHITTOMHBIX JaHHBIX 2 BrIMnonHeHHe HHIHBHY aJIbHBIX 3afaHHH 110 TeMe «Ilouck | YK-1.2, OIIK-6.1, K3
3aHATHE B OTKPBITBIX Da3ax TPAHCKPHITTOMHBIX JJaHHBIX B OTKPBITHIX 0a3ax» OIIK-6.2, OIIK-6.3
4 | CemmHap O030p (pyHKIIHOHAIA TIPHIIOKEHHA 6 AHanH3 JaHHbBIX B phantasus: pHIbTpaLA, OIIK-6.1, K3
phantasus HOpMAJIH3aL[HA, BH3YaIH3alHA, JH(pep eHLHaIbHaA OIIK-6.2, OIIK-6.3
3KCIIP ECCHA, aHAJIM3 CHIHAIBHBIX [Ty TEH
5 [IpakTHYyeckoe O030p (pyHKIIHOHAIA TIPHIIOKEHHA R BrIMnonHeHHe HHAHBHY allbHbIX 3aaHHI I10 TEME VK-1.2, OIIK-6.1, K3
3aHATHE phantasus ceMHHapa OIIK-6.2
OIIK-6.3, ITK-5.3
Pazaes1 3. Pabora Hag HHIHBHIYAJIbHLIMH IIP 0e KT AMH
7 CemiHHap Bribop HHAHBHITY aJIbHBIX 2 OO0cy#IEHHE TIPp 0OEKTOB VK-1.2 K3
[IPOEKTOB JIJIA BBITIOIHEHHA
8 CemMHHap O0cyKIeHHE TIPOEKTOB 2 OTBETHI Ha BOIIP OChI CTYZEHTOB I10 ITPOEKTaM VK-1.2, OIIK-6.1, K3
OIIK-6.2,
OIIK-6.3, TIK-5.3
9 CemMHHap 3aluTa rpoeKToB 4 3aluTa HHIHBHY aJIbHBIX 1P 0EKTOB B (hOpMeE VK-1.2, OIIK-6.1, K3
rpe3eHTalMH. J[HCKycCcHA OITK-6.2,
OIIK-6.3, TIK-3.3

AY — anzopummst vme nuti, T5- mecmoegsie éonpocst




4.5 BHeayauTopHasi CaMOCTOAT eJIbHAA padoTa

B caMocT oAT e/ IbHOM padoThI Yacol HE UL (banHupFEmE
KOMIIeT e HI{H I

Pabota ¢ yueOHoI1 H Hay YHOH JIHTep aTyp OH 6 VK-1.2, OIIK-6.1, OIIK-6.2, OIIK-6.3,
IIK-5.3

IToaroroBka K ay qHTOPHbBIM 3aHATHAM 2 VK-1.2, OIIK-6.1, OIIK-6.2, OIIK-6.3,
ITK-5.3

IToaroroBka HHOHBHIY AJILHOT'O IMPOEKTa 73 VK-1.2, OIIK-6.1, OIIK-6.2, OIIK-6.3,
- I1K-5.3

4.5.1 CamocToAaTeJIbHASA NPOPADOTKA HEKOTOPBIX TEM — He IIPeayCMOT peHa

5. OPTAHU3AITUA TEKYIIEI'O KOHTPOJISI H TIPOMEKY TOUHOM ATTEC TAIIIH

S.1 Buabl o11eHOYHBIX CPEeACTB, HCIO0JIb3YEMbIX IIPH TeKYIIEM KOHTPoJie H MPOMeZKYT OIHOIl

ATTECTaAlHN
O011ee KOJIHYECTBO
Hazeanue pasge/ia JHCHHIJIHHBI
POopMEBI KOHT P 0JIA OIleHOYHBIX CPeJCTE
K3 T3 I1IPP
Pasznen 1. Ponk 6HOHH(pOPMATHKH B COBp EMEHHBIX S - -
OHOMEIHLIHHCKHX HCCIeqoBaHHAX. MeTo/10/10MHA aHaIH3a
Texymii IAaHHBIX CEKBEHHPOBaHHA
KOHTPOJIb Pasnen 2. AHamH3 TpaHCKPHIITOMA ¢ HCIIOJb30BaHHEM BeO- 5 - -
npHIokeHHsa phantasus
Paspgen 3. PaboTa Hag HHIHBHTY aJIbHBIMH ITp OEKTaMH — — 10
IIp oMeXyTOYHAS ATTeCTAIMS MO THCHHIIHHE (3a4YeT) - 10 10

K3-xonmponsusie eonpocet, IIPP - npezenmaiii pe3vasmanioe pabom, T3-mecmoesie 3a0aHA

S.2 Opranmsanus TeKyero KOHTpoJis sSHAHuH

HanmMeHoBaHHe TeMbI (Pa3gesia) LA I L HaumeHnoBanue
N i/ KOMIIeTeHIIHH
ITHCIHHILJIHHEBI e e OIeHOYHOI'0 CPeACTRA
1 Pasnen 1. Pons OHoOHMH(pOPMAaTHKH B VK-1.2, OIIK-6.1, OIIK-6.2, K3
COBpPEMEHHBIX OHOMETHI [HHCKHX OI'IK-6.3, IIK-5.3
HcclnenqoBaHHAX. MeToqolorHa aHa3a
IlaHHbIX ¢ €KBEHHPOBAHHA
2 Paznen 2. AHa/IM3 TPaAHCKPHITTOMA C VEK-1.2, OIIK-6.1, OIIK-6.2, K3
HCIT0JIb3 OBAHHEM BeO-TIp HIT0KEHHA OIIK-6.3, ITK-3.3
phantasus
3 Pasnen 3. PaboTta Haj HHIHBHY aJIbHBIMH VEK-1.2, OIIK-6.1, OIIK-6.2, IIPP
I1p OEKTaMH OIIK-6.3, IIK-5.3
K3-xoumponsusie 3aoana, IIPP - npe3eHmaiiiil pe3visnuaioe pabont
5.3 Opranmsanus KOHTPOJISI CAMOCT OATE/ILHOH PadoThI
Koa KoHTpO/Hp YeMOH
Ne n/m Buja padoTthl KOMIIeTeHIIHH Bl
T e T e OIleHOYHOI'0 CPeJACTBA
1 Pabora ¢ yueOHo#T H HayyHoi yHTepaTypoi | YK-1.2, OIIK-6.1, OIIK-6.2, IIPP
OIIK-6.3, IIK-5.3
2 IToaroroBka K ay qHTOPHBIM 3aHATHAM VEK-1.2, OIIK-6.1, OIIK-6.2, IIPP
OIIK-6.3, IIK-5.3
3 IToaroroBka HHIHBHIY aJIbHOT'O IMMPOEKTa VEK-1.2, OIIK-6.1, OIIK-6.2, IIPP

OIIK-6.3, IIK-5.3

ITPP — npe3zenmaniiii pe3yasnianoe pabomnt




S.4 OpranmsanuAa NpoMe Ky TOYHOH ATTEeCT AI[HH
DopmMa NPOMEKYTOYHOH ATTECTAIHA 110 JUCHHILINHE — 3a4eT

ITanbI NMpoBEJIACHN A HpﬂME?ﬂ'j’Tﬂ‘lHﬂﬁ ATTECT AT .

ITanbI Bua zaganua OleHOUYHBIE MAT ePHAJIBI L lEy (S HPDBEyHEMhE
KOMIeTeHIHH
] TecTHp OBaHHE T3 VK-1.2, OIIK-6.1, OIIK-6.2,
OIIK-6.3, IIK-5.3
2 3anHTa HHAHBHIY aJIBHOTO IIPP VK-1.2, OIIK-6.1, OIIK-6.2,
I1p OEKTA OIIK-6.3, IIK-5.3

I3-mecnuiposartie, IIPP — npe3zexmaiii pe3vasnianos pabomnt

THoBbIe OLl€eHOYHDbIE CpeaACTBA.

[IpHMEPEI THIIOBRIX KOHTPOJBHBIX BONPOCOB. IS ITPOBEPKH (POPMHPOBAHHS HHIHKATOPOB
KomMIleTeHIMH YK-1.2, OIIK-6.1:

* HpDIHITElIu[TE BHHMATCIIbHO HAYVYHVYIO CTATBIO, IIPCACTABJIICHHYIO IIPCIIOAABATCIICM, OITHIIHTC
METOJbI 6IIGIIH(1)DPME1TIIIIEEI{DTD dHAJIH3d, PC3VIIbTATBI KOTOPOI'O IIPCACTABIICHBI B ITaHHOH
CTaThbC.

* HpGT-HITEIIu[TE BHHMATCIIbHO HAVIHVYIO CTATBIO, ITPEACTABIICHHYIO ITPCIIOJaBaTCIICM. OImHIImTe
METO/IbI dHaJTH34, HCITOIIB30BaAaHHEBIE B @ JdHHOM  HCCJIICOOBAHHIL, ﬂpI‘WEHTIIp}’IUITE
IPABHIIBHOCTD EBI@DpEl KOHTPOIBHBIX H OKCIICPHMCHTAIIBHBIX TIPVIIIL 1A JdHHOI'O

HCCIIETOBAHH .
OIIK-6.2, OIIK-6.3, [IK-5.3:

e Jlonmp3ysach NMyOMMYHBIMH Oa3aMH JAaHHBIX COCTABbTE CIIHCOK HMEIOINMNXCS JAHHBIX JUIS
aHaJIH3a TPaHCKPHIITOMa »KHPOBOI TKaHH MBIIIEH ITPH OKHPEHHH H JHa0eTe.

e [Jonmp3ysACh IPeNOCTABIEHHBIMH IIPEITOJaBaTelIeM JaHHBIMH (Hay4Has CTaThbs), BBEOIOTHHTE
aHaIH3 JA(epeHIHAIBHON SKCIIPECCHH IS 00pa3l[0B OHOIICHH CKEIIeTHOH MYCKYIIaTYpBhI,
ITOJTYYEHHBIX OT 3J0POBBIX JJOHOPOB H MAILHEHTOB C CEPASYHOH HeJOCTaTOYHOCTHIO.

[IpHMepHI THITOBBIX TECTOBBIX 3aJaHHM: I ITPOBEPKH (popMHpoBaHHA VYK-1.2, OIIK-6.1, OIIK-6.2,
OIIK-6.3, IIK-5.3:

1. /lomoJiHHT € OTBeET.
CeKBEeHHPOBaHHE MeTOIOM CeHrepa OTHOCHTCS K ITOKOJIEHHIO CEKBEHHPOBAHH A
OTBET: IIEPBOMY
2. Bbi0epuTe 0MH NPABIIbHBIA OTBeET.
KaxuM MeTO0M MOJKHO OIpeJelIHTh TPaHCKPHITIHOHHEIH ITPO(HIL KIeTOYHBIX CYOITOITYILSIIHIA:
a) mRNA-seq
b) scRNA-seq
¢) microRNA-seq
OT1BeT: b
3. JlonmoJIHHT € onpeaesieHne
SNP —sT10
Oteer: OTHOHYKIIEOTHIHAS 3aMEHA

OneHouHble CpeJcTBa 1A INPOBEJAeHHA IMPOMEXYTOYHOH AaTTeCTAIHH OO0YYAIOINNXCH I10
JHCIHMILINHE (TTpIIokeHHe 1 K paOodeH IporpaMmMe).

6. VUYEBHO-METOIUYECKOE UM HWH®OPMAIIMOHHOE OBECIIEUEHUE
TACITUILIAHEI

B UMO co3gaHa H QYHKIIHOHHPYET 3IeKTPOHHASA HH(pOPMAaIHOHHO-00pa3oBaTeIbHad cpejla
(manee - DHUOC), BKIOYArOmMas B ce0sd 3IeKTPOHHBbIE HH()OPMAIHOHHEIE PECYPCHI, BIeKTPOHHEIE
oOpazoparelibHble pecypchl. DMOC obecrneynBaeT OCBOEHHE OOYYArOIMMHCS 00pa3oBaTelIbHBIX
IpOrpaMM B ITOITHOM 00BeMe He3aBHCHMO OT MeCTa HaXOXKIAeHHS OO0Y4aroIIXCsI, B TOM YHCIE IIPH
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HCIIONIB30BAaHNH JHCTAHIHMOHHBEIX OOpa3oBaTelIbHEIX TEXHOIOITHH. OJJIeKTPOHHBIE OHOIMMOTEKH
00eCIeYHBaOT JOCTYII K ITPOoQeCCHOHAIBHBIM 0a3aM JaHHBIX, CIIPAaBOYHBIM H ITOHCKOBBIM CHCTEMaM,
a TAK)Ke HHBIM HH( OpMaI[HOHHBIM PECYPCaM.

Kaxaeini oOy4yaroIuiics B TEUEHHE BCEro IepHoga oO0yueHHS oOeclieueH HHIAHBHIYaIbHBIM
HEOTPaHMYEHHEIM JOCTYIIOM K 3JIEKTPOHHOH HH(OpPMAaI[HOHHO-00pa3oBaTelIbHON cpefe LleHTpa
AmvazoBa H3 TOOOH TOYKH, B KOTOPOH  HMeeTcS JOCTYII K  HH(pOpPMaI[HOHHO-
TeJIeKOMMYHHKAI[HOHHOH ceTH «IHTepHeT» (maiee - ceTh «IHTepHeT»), Kak Ha TeppHTOpPHH [leHTpa
AIMasoBa, TaK H BHE €e€.

DOneKTpoHHAas HH(POpMaIHOHHO-00pa3oBaTeIbHasd cpefa LleHTpa AnMazoBa 00OecIIeYHBaET:

e JOCTYII K y4eOHOMY IUIaHy, padouyeH ITporpamMMme JUCIHIUIMHBI, 3IEKTPOHHBIM VYueOHBIM

H3IaHHSIM 1 3JIEKTPOHHBIM 00pa30BaTelIbHEIM pecypcaM, VKa3aHHBIM B pabodyel ITporpaMMe

JUHCITHILTHHEI,

e (opMHPOBAHHE 3JIEKTPOHHOTO ITOPT(OIHO 00YYaOINET OC.

® B3aHMOICHCTBHE MCEKAY YUACTHHKAMII GﬁpﬂBDEﬂTEﬂLHGm IIporeccd, B TOM HHCIIC
CIIHXPpOHHOEC H (HJIH) dCIHXPOHHOC B3aHMOJCHCTBHE IIOCPEACTBOM CCTI {{HHTEI}HET}}.

6.1. IIporpamMmHoe oOeclieueHHe, HCHOJIb3YeEMO€ MNPH OCYIHIECTBJIEHHH 00pPa30BaTeJbHOI0
npoiecca mno ANCHAIJIHHE:

OrepalliOHHAas CHcTeMa ceMelcTBa Windows

[Taket OpenOffice

[Taket LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

Oo6paszoBareibHEIH noprain GI'EY « HMHUI] mm. B. A. Aimmaszosa» Munsapasa Poccuu
http://moodle.almazovcentre.ru/

CADb «HpGuc 64» - cucteMa aBroMarH3aiiiui OHOITHOTEK. OIeKTPOHHBIN Kataimor APM «Uurareins» u
Web-HpOuc

6.2. IIpodeccHonanbHble 0a3bl [JAHHBIX, MHCIOJb3YEMble MNPH  OCYIIEeCTBJIeHHH
00pa3oBaTe/IbHOIO MpoIecca 0 JHCIHILIHHE:

OnexkTpoHHass — OmOimmoreyHas — cHucreMa — «MeamipmHckaga — OHOmoreka «MEDLIB.RU»
(www.medlib.ru)

DOneKTpoHHAS MeJHIHHCKasa OHOmHoTeka « KoHCyIbTaHT Bpaday (Www.rosmedlib.ru)

OBC «bykarny (https://www . books-up.ru/)

OBC «IOpair» (https:/urait.ru/)

OnekxrpoHHasa ononHoteka [Ipogn-JInd « MegminHcKasg THTepaTypa H3gaTenberBa " CIIelyIuT" »
(https://speclit.profy-lib.ru/)

BcemmpHas 0aza JaHHBIX cTaTeH B MeJHITHHCKHX KypHanax PubMed https://www ncbi.nlm.mh.gov/
Hayunas snexrpoHHas 6ndnnoreka hitp://elibrary.ru/

6.3. Pecypchbl HHpOpMAIIHOHHO-TEJIEKOMMY HHKAINOHHOI ceTH «IIHTepHeT», He00X0ANMBbIE 11
OCBOCHHSA JHCITHILITHHbI:

[TonckoBeie cuctembl Yandex (http://www . yandex.ru/)

MyIbETHME THHHBIN CIIOBaph IepeBojia ¢l1oB oHIaiH MynetutpaH (hitp://www.multitran.ru/)
YHuBepcuTerckad HHpopMaIrponHasa cucteMa POCCHA (https://wsrussia.msu.ru/)
[Tyomukaign BO3 Ha pycckoM s3e1ke (https://www.who.1nt/ru/publications/i)
MexayHapoHbIe pyKoBoAcTBa o MeauiHe (hitps:/www.guidelines.gov/)

DenepanbHas SIeKTPoHHAsI MeuIHHCcKasg 0nomoreka (ODSMBE) (http://www.femb.ru)

Bonp u ee nedyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)
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Pycckuii MeHITHHCKHIL KypHalI (WWW.1Imj.11)

MuHHcTepCTBO 37IpaBooxXpaHeHH I PoccHiickoi MDeepanii (Www.rosminzdrav.r)
KnbepJlennnka — 510 HayuHas snekTpoHHas onomoreka (https://cyberleminka.r)
Poccuiickas rocymzapcTtBeHHasI OnOnHoTeKa (WWw.1sl.111)

6.4. Ilepeyenb OCHOBHOH H [JONMOJHHTE/JIbLHOH Y'UeOHOH JIHTepaTypbl, He00XoJUMOH 1A
OCBOCHHSA JHCITHILIHHbI:
OcHoBHAS JIHTEpAaTYpAa:

1. Knerxn mo JIsromny/JI. Kaccumepuc [u ap.] - M.: JlaGoparopusa sHaHmii, 2018. - TekcrT:
anekTpoHHBIH//URL: https://www.rosmedlib.ru/book/ISBN9785001015871.html

2. T'mcromormsy, »smOpmHomorus, nupronorud. y4eOHHK/lanmnoB P.K., Boporags TI. - M.:
['DOTAP-Menna, 2020. - Tekcr: sneKTpoHHBIH//URL:
https://www.rosmedlib.ru/book/ISBN9785970453612.html

3. Hwromorusa u obmag rucronorud: arnac/barmy B.B., IlasmoB A.B., Anxosckuit A H. - M.
['D0TAP-Menua, 2019. - Tekct: snexrponHsni//URL: https://www.rosmedlib.ru/book/06-COS-
2411 .htm

4. KpaTkmi Kypc IHTOIOIHH (KIeTOYHOH OMonoruH): YueOHoe rocodue/JI.I'. I'apcrykopa, C.JI.
KysueroB. — M.: OO0 «H3marenscTBO «MeauiinHckoe HH(POPMAIHOHHOE areHTCTBO», 2019. -
Tekcr: snextponHsni//URL: https://www.medlib.ru/library/library/books/32246

5. buomorng. T. 1.: yueOnux / mox pex. SApeirnmHa B.H. - M.: I'D0OTAP-Memua, 2020. - TekcT :
anekTpoHHsbIt // URL : https://www.rosmedlib.ru/book/ISBN9785970453070.html

6. buomorna T. 2.. yueOHux/mox pex. B.H. Spemruma. - M.: I'DOTAP-Meana, 2020. - TekcrT:
snekTpoHHbI/ /URL:

https://www.rosmedlib.ru/book/ISBN9785970453087.html

7. MemmniHckasg Ononorus H oOmras reHeTHka: yueOHHK/P.I'. 3asar, B.O. Byreunosckuii, B.B.
JaBermoB, W.B. PaukoBckasg - Mmuxck: Breim mx.,, 2017. - Tekcr: »nekrponHBIH/URL:
https://www.rosmedlib.ru/book/ISBN9789850628862.html

8. buoxmmmg (oOmmas, MegHIIHHCKaS H (papMakonormdeckas): Kype nexipmi/E. . 3e3epoB. — 2-¢
3., mepepad. u gorn. — M.: OO0 «HM3matenbeTBo «MeIHITHHCKOE HH()OPMAI[HOHHOE areHTCTBOY,
2019. - Tekcr: snexrponHsnt//URL: https://www.medlib.ru/library/library/books/34795

JlonmoJTHHTeJILHAS JIAT epaTypa:

1. I{uronorusa. OyHKIMOHAIbHASA YILTPacTPYKTypa KineTkH. Atnac/banux B.B. - M.: TOOTAP-
Meamna, 2016. - TekcT: anekrpoHHbI//URL:
https://www.rosmedlib.ru/book/ISBN9785970438916.html

2. buomnorus. MmeaHiHHCKas OHONIOTH S, TeHETHKA H ITapa3HTONOr KA. YueOHHK I By30B/A.I1.
[TexoB. - 3-e m31., crepeotvml. - M.: I'DOTAP-Menmna, 2014. - Tekct: snekrpoHHBI//URL:
https://www.rosmedlib.ru/book/ISBN9785970430729.html

3. KmmHmueckas reHetnka: yueOHHK/ H.11. Boukop, B.I1. ITy3eipeB, C.A. CMHpHHIXHHA, TIOJ Pel.
H.II. boukoBa. - 4-e u3p., gom. H nepepad. — M.: ' DOTAP-Menuna, 20135. - Tekcr:
anekTpoHHbl//URL: https://www.rosmedlib.ru/book/ISBN9785970435700.html

4. Teopus ommook real-time I11{P: pykoBoacTBO g Bpadei/ TuMouko B. P. - MocK3a:
['D0OTAP-Menna, 2018. - Tekcr: snekrpoHHBIH//URL:
https://www.rosmedlib.ru/book/ISBN9785970446478 .html

5. buoxmnrmieckHe Iokaszareiad B MeJuIHe H Onojiorui/M.M. Pocneni. — M.: OO0
«M3maTenscTBO «MeIHITHCKOE HH(POPMaI[HOHHOe areHTCTBO», 2015. - TekcT:
snekTpoHHEn//URL: https://www.medlib.rw/library/library/books/2308



7. MATEPHAJIbBHO-TEXHHYECKOE OBECIIEYHEHHE JUCIIHIIJINHDBI

Jlmsa ocyinecTBIeHHSS 00pa30BaTENBHOIO IIpoIlecca IT0 AMCIMIUIMHE «IIOAXOIBl K aHammM3y
TPAHCKPHIITOMAa B OHOIIOTHYECKOM OSKCIIEPHMEHTE Ha IIpHMepe KIIETOYHOH JH((epeHIHPOBKH
IIpOrpaMMBI  BBICIIIETO O0pa30BaHMs - MarucTparypa IO HampapjIceHHIO IoAroTOBKH (6.04.01
buosniorns IleHTp AmmMazoBa pacrionaraeT MaTepHaIbHO-TEXHHYECKOH 0a30H, COOTBETCTBYIOIIEH
HEMCTBYIOIINM IIPOTHBOIIOKAPHEIM ITpaBIWiIaM H HOpMaM H OOeCIeUHMBarOIIEN ITPOBEIEHHE BCEX
BHIOB [JHCIHIUIMHAPDHON H MEXINCIMIUIMHAPHON IIOATOTOBKH, IIPAaKTHYECKOH M Hay4YHO-
HCCIIEOBATEIIL CKOH PadoT 0OYYAIOIIHXCS, ITPEAYCMOTPEHHBIX YUeOHOH JHCIIHIUTHHOH.

g mpoBedcHHS 3aHATHIl 10 JHCIMIUIMHE «IIoAXOmbl K aHalH3y TPaHCKPHUIITOMA B
OHOJIOTHYECKOM 5SKCIIEPHMEHTe Ha IIPpHMepe KIeTOYHOH JH((epeHIIHPOBKHY» CIIeI[HAIbHEBIE
IIOMEII[EHH S, HMEIOT MaTepHAIbHO-TEXHHYECKOE H YUeOHO-MeTOAHYECKOe O0ECIIEYEHHE:

YueOHass ayAUTOPHSA IS TIPOBEASHHS 3aHATHII JIEKI[HOHHOIO THIIA — YKOMIUIEKTOBAHa
CIIeIIHAIH3HpOBaHHOH (YueOHOH) MeOesIbro, HaOOpOM JeMOHCTPAIHOHHOIO 00OPYA0BaHHA H YUeOHO-
HACTISOHBIMIL ITOCOOHSMH, OOECIIEUHBAIOINMH TeMaTHYECKHE HIUIIOCTPALMH, COOTBETCTBYIOIIHE
padoYHM yueOHBIM ITporpaMMaM JHCIHIUIHH (MOIYIIEH).

YueOHast ayJuTOPHSI A1 ITPOBEASHHS 3aHATHI CEMHHAPCKOro THITA (ITpaKTHYECKHE 3aHATHS H
BCe (OPMBI €ro IIPOBEJIEHHS) - YKOMIUIEKTOBAHA CIIEIHAIH3HPOBAaHHOH (yueOHOH) MeOelnblo,
TEXHHYECKHMH CPeACcTBaMH OOYUYEHHS, CITYKAII[HMH JAJLI IpeACcTaBIeHHS YueOHOH HH() OpMAIIHH.

YueOHasl ayAUTOPHS JUIS TPYIIOBEIX H HHAHBHIYAIbHBIX KOHCYIBTAI[HI - YKOMIUIEKTOBaHA
CIIEIHATH3HPOBAaHHOH (yueOHOH) MeOelIbIo, TEXHHYECKHMH CpeflcTBaMH OOYUYeHH S, CITYKaIlHMH JJIS
NpeicTaBIeHH I Yu4eOHOH HH(pOPMAIIHH.

YueOHass ayauTOpHA IS TEKYHIETO KOHTPOISA M ITPOMEXKYTOYHOH arTecTalHd -
YKOMILJIEKTOBAHA CIIELHATH3HPOBAHHOM (Y4eOHOM) MeOEIbI0, TEXHHYECKIMH CPeJICTBaMH OOYUEHH S,
CITY KaIlMH JIJIS ITPeIcTaBIeHHS YudeOHOH HH(POPMALHH.

[IomeleHHe 79 CaMOCTOSTEIBRHOH PpaloThl — VKOMIUIEKTOBAHO CIIEIHATTH3HPOBAHHOM
(yueGHOIH) MeOesIbl0, OCHAIIEHO KOMITbIOTEPHOH TEXHHKOH ¢ BO3MOKHOCTBIO ITOAKITFOUYEHHSI K CETH
"UHTepHeT" M 00ecIleYyeHO JTOCTYIIOM B 3IEKTPOHHYIO HH()OPMAI[HOHHO-00Pa30BaTelIbHYIO Cpexy
OpraHH3aI[IH.

8. KAJ/IPOBOE OBECIITEYEHHUE JINCIHUIIJIMH b1

CocTaB H KBaIH(HKALMSI HayYHO-TIeJAarOrHMYeCKHX PaOOTHHKOB, OOeCIIeUHBAIOIIHX
OCVII[ECTBJIEHHE 00pa30BaTEIILHOrO ITpollecca IO HCIIHITINHE «[I0IXOMbI K aHaIH3Y TPaHCKPHIITOMA
B OHOIIOTHYECKOM SKCIIePHMEHTe Ha IIpHMepe KIIETOYHOH JH(P(EepPeHIHPOBKH» COOTBETCTBYET
TpeboBaHnsIM PI'OC BO - marucrparypa 1mo HamnpasiaeHHIO IToAaroroBkH (06.04.01 bruomnorus.

9. OCOBEHHOCTH OPI'AHM3AIIMM ObLYYEHHUA 110 JUCHHUIIJIMHE JIJIA
NMHBAJIMJOB 11 JINI1 C Ol PAHUMYEHHBIMHA BO3ZMOKHOCTAMMH 3/10POBLA

OCBOEHHE JIHCIHHIUIMHBI HHBATMAAMH H JIHI[AMH C OIPAaHHYEHHBIMH BO3MOKHOCT SIMIH
3JI0POBBS IIPH HEOOXOJHMOCTH OCYIIECTBIISETCS KadeApoH Ha OCHOBE aJallTHPOBAHHOH pabodei
IIPOrPaMMBL C HCIIOIB30BAHHEM CIIEIIHAIBHBEIX METOAOB OOVYEeHHS M AHUAAKTHYECKIX MaTepHAalIOB,
COCTAaBIEHHBIX C VYYETOM OCOOEHHOCTEH IICHXO(H3HYECKOrO Pa3sBHTHS, HHIHBHAYaIbHBIX
BO3MOKHOCTEH H COCTOSHHS 3J0POBbS TAKHX 00yYarOITHXCS (00yYarOIer ocs).

B 1emsx ocBoeHHS Y4YeOHOH IIPOrpaMMBl JHCIMIUIMHBL «MeTOABI, IIPHMEHSEMBIE ITPH
H3VUYEHHH KIETOYHOH H MOJIEKYIIIPHOH OHOIOTHH» HHBAMIAMH H IJHI[AMH C OrpaHHYeHHBIMH
BO3MOKHOCT SIMH 3J0POBbS Kadepa 00ecIleUHBaET:

1. I HHBaTHZAOB H JIHI[ C O pPaHHYEHHBIMH BO3MOKHOCTSIMH 30POBb A 10 3PEHHIO:

e pasMelllcHHe B MeCTaX JOCTYIHBIX I OOYVYAIOIIHMXCS, SBIISIOIIMMXCS CIEINBIMH  FUIH
CIIa0OBHISINHMH, B aJallTHPOBAaHHOH (opMe CIIpaBOYHOH HH(OPMALMH O PacIIHCAaHHH
yueOHBIX 3aHSTHIL,

® IIPHCYTCTBHE aCCHCTEHTA, OKA3BIBAIOINEr0 O0YYArOIEMYCSI HEOOXOANMYHO TTOMOIIIE,
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® BBHITYCK aIbT€PHATHBHBIX (POPMATOB METOAHYECKHX MATEPHAJIOB (KPYIHBIH IIPH(T HIMH

ayaHo(arie);

J71 HHBATTHIOB H JIHII ¢ OT PAaHHYEHHBIMH BO3MOKHOCTSIMH 30POBB S IO CIYXY:

HaJ[JIe KaIlMMH 3BYKOBBIMH Cpe[CTBAMI BOCITPOH3BeIeHHe HH(POPMAIIHI,

3. I MHBAIIHAOB H JIHI[ ¢ OTPaHHYEeHHBIMH BO3MOKHOCTSIMH 370POBbS, HMEIOIHX HAaPYIIISHHS
OITOPHO-IBHTaTeIbHOIO aImrapaTa:

® BO3MOXKHOCTH OeCITPensITCTBEHHOIO JOCTyIa OOy4aroImuxcd B Yy4yeOHble ITOMEII[eHHS,
TyaJleTHble KOMHATBI H JIPYrHe ITOMel[eHHs KadeIphl, a Takke IpeObIBaHHEe B YKa3aHHBIX
ITOMEIIEHH SIX.

OﬁpﬂBﬂEﬂHHE Gﬁ}ﬂlﬂIDH_[ID{CH C OI'PaHHYCHHBINMIT BO3MOMXHOCTAMH 3J0POBBA MOMKCT OBITH
OpPraHH30BdHO KdK COBMCCTHO C APYITIMH ﬂﬁ}’"LIElIDH_[IMIGH: TdaK H B OTACIIBHBIX I'PVIOIAX HIIH B
OTACJIbHBIX OPI'aHH3aIlH X,

[IpH OCBOEHHH ITpOrpaMMBI AHCITHIUIHHEI OOYYAOINIMCS ¢ OTpaHHYEHHBIMH BO3MOJKHOCT SIMH
30POBBS IPEJOCTABIISIFOTCSA OECIUIaTHO CIIEIHAIbHBIE YUeOHHKH H YueOHBIe ITIOCOOHS, HHas yueOHasd
THMTepaTypa H ClelHalIbHbIE TEXHHYECKHE CPelCTB OOYYEHHSI KOIJIEeKTHBHOIO H HHAMBHAYAIbHOI O
ITOJIb30BAHHSL, a TAK)XKE YCIYTH CYPAOIEPEBOAYHKOB H TH(IOCYPI0IIEPEBOLIHKOB.
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IIpmwiosxenue 1

OIHEHOYHLIE CPEJICTBA
K PABOYEHN ITPOI'PAMME I10 JJUCITUIIJINHE
«ITOAXO/IbI K AHAJIN3Y TPAHCKPHUIITOMA B bHOJIOI HYECKOM
SKCIEPUMEHTE HA IIPUMEPE KJIETOUHOH U ®PEPEHIIIPOBKH »

(HauMeEH OBaHH e JHCLMITIIHHEI)

Marucrparypa mo HanpasJaeHH0 moarorosku 06.04.01 buoJjorusn
[Tpodmme: KieTouHasa 1 MoneKynspHas OHOIOTHS

K3amdukarmsa (cTereHs) BEOTYCKHHKA: Marucrp

@opma 0O0yUeHHS: OUHAs

Cpoxk ocsoenns OIIOII BO: 2 Toa

(HopMmamugHsiil cpox obyuerid)

CaHkr-IleTepOypr
2024



ITACIIOPT
OIHEHOYHLIX CPEJCTB
no muconnymne «l10/AX0/1Ibl K AHAJIN3Y TPAHCKPUIITOMA B BHOJIOTHYECKOM

SKCIEPUMEHTE HA IIPUMEPE KJIETOUHOH U ®PEPEHIIMPOBKN»

1. B pesyabTrare ocBoOeHHSA JHCITHILIMHBI 00 YIAOINHIICA J0JIKEH 00.12JaTh CJIe Y IIHMH
koMnereHmusmu: YK-1, OIIK-6, [IK-5.

2. Onmucanue nmokasarejieH H KPHTEpPHEB OLICHHBAHH A KOMIIET €HIIHH B Inmponecce HiY'ICHHHA

JHCHHILINHLI
IlokazaTe IH JOCT HIKeHHS 3AJAHHOT'0 YPOB HA OCBOE HHS
KOMIIET eHIIHH H KPHT éPHH OeHHB AHHSA Pe3YJIbT AT OB
KoMmneTeHIHA Huaukarop = Dﬁwmm{ = LU
HavabHbIH ba3oBbIi IIpoaABHHYTHIR cpeacTBa
<Y JIOBJIETBOPHTEID «X Op OIIIO» «O TIHYHO»
HO»
VK-1 CriocobeH VK-1.2 3HaET: IJI0X0 3HAET: IMPHHLHIII 3HaET: MPHHIMILI | JIA
OCYIIEC TBIIATh DopMYIHPYET [TOHHMAET BbIOOpa AH3aiiHA BbIOOpa AH3aiiHA TEKYIIETO
KPHTHYECKHIT LIEITH H MPHHLIHITLI BbIOOpa | 3KCIIEpHMEHTa [Jid | SKCIIEpHMEHTA KOHTp OJIA:
aHaJIH3 paccMaTPHBAET IH3aHHa p ElIEHHA IJIA peleHHs - K3, ITIPP
ITp 00JIEMHBIX pa3H4YHbIE SKCIIEPHMEHTA VA | KOHKPETHOH KOHKPETHOH Il
CHTYaL[HI Ha BapHaHTEI p EIIEHHA Hay4HOH 3a/layH, a | HAYYHOH 3a7jayH, | MPOMEKYTOU
OCHOBE p ELTEHHA KOHKPETHOH TAKKE TIPHHI [HTThI a TakKe HOH
CHC TEMHOT'O I1p 00JIEMHOI Hay4HOI 3a71a4yH, a | BbIOOpa METO/ OB TP HHI [HT b1 aTTECTALHH:
roxona, CHTYaL[HH TaKGKE TIPHHLHITEI aHaJIM3a BbIOOp a METO/]OB - T3, IIPP
BbIpabaThIBATh BbIOOpa METO/IOB T10JTY Y EHHBIX aHaJIH3a
CTPaTErHw aHaJIH3a IaHHbBIX J1J11 T10JTY Y EHHBIX
neHCcTBHH I10JIY YEHHBIX p ElIEHHA NaHHBIX [IIA
IaHHbBIX J1J11 [IOCTaBJIEHHLIX B p EIIEHHA
p EIIEHHA HC CJIETIOBAHHH [IOCTaBJIEHHLIX B
[IOCTaBJIEHHLIX B 3ama4 HC CJIETIOBAHHH
HC CJIETIOBAHHH 3ama4
3ama4
VMEET: HE YMEET VMEET: IUI0X0 VMeeT: Il
[PHMEHATH CIIPaBJIAETCA C TUTaHHpP OBaTh TEKYIIETO
I10JIY YEHHBIE COCTaBIEHHEM COBpPEMEHHOE KOHTp OJIA:
3HAHHA [TPH TU1aHa MYJIbTHOHCIHILIH | - K3, ITPP
p EMIEHHH C OBPEMEHHOTO HapHOE Jla
TP AKTHY ECKHX MY JIb THIHCLIHILTH HC CJIEIOBAHHE TIPOMEKY TOY
3ama4 HapHOTO 11 P e eHHA HOH
HCCJIENOBAHHA /1A | MOCTaBJIEHHOH aTTECTALHH:
p ElIEHHA (¢pyHgameHTansHo | - T3, ITPP
[10CTaBJIEHHOH H 3agauH; BlIajgeeT
(pyHOaMeHTalIbHOH | HaBbIKaMH
3a7avH, COBEPIIAET | COCTAaBIEHHA
OIIMHOKH MpH IUTaHa aHaJIH3a
COCTaBJIEHHH IUTaHa | J1aHHBIX H
aHa/IM3a JaHHBIX H | OCHOBAMH HX
HX HHTCPIIPCTAlHH | HHTCPIIP €TalHH
11 P e eHHA 11 P e eHHA
[10CTABJIEHHOH [10CTABJIEHHOH
(pyHOamMeHTanbHOH | (pyHIaAMeHTAaJIbHO
3a7avH B paMKax H 3a7a4yH B
KOHKPETHOIO pamMKax
HC CJIEJI0 BAHHA KOHKPETHOIO
HC CJIEJI0 BAHHA
OIIK-6 CriocobeH | OITK-6.1 3HaET: IJI0X0 3HAeT | 3HAET: OCHOBHBIE 3HAeT: OCHOBHBIE | A
TBOP YECKH Hcrionssyer OCHOBHBIE THITbI THIThI HCXOHBIX THIThI HCXOHBIX TEKYIIETO
MPHMEHATD H COBPEMEHHBIE HCXOIHBIX MaHHBIX | JaHHBIX H IaHHBIX H KOHTP OJIA:
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MOTH(PHLIHPOBATh
COBpeMeHHbIE

KOMITbIOTEPHBIE
TE€XHOJIOTHH,
paboTaTh c

Ip ope cCHOHAJIbH
bIMH Oa3aMH
JaHHBIX,

Ip ope cCHOHAJIbH
0 ohopMIATL H
Ip €JIC TABJIATD

P €3VJIbTaThI
HOBBIX
pa3paboTok

KOMIIbIOTEPHBIE H CIeLH(HKY HX criel HpHKY HX criel HpHKY HX - K3, ITPP
TEXHOJIOTHH B T[OJIYYEHHA B XOZE T[OJIYYEHHA B XOZE MOJy4YeHHA B xone | Jlma
paboTe c BBITTOJIHEHHA BBITTOJIHEHHA BBITTOJIHEHHA TIPOMEKY TOY
rp ope ccHoOHAIb OHONIOTrHYECKOro OHOIOrHYECKOT0 OHoNMmorH4ecKoro | Hofi
HbIMH Oa3aMH 3KCIIEpHMEHTA 3KCIIEpHMEHTA 3KCIIEpHMEHTA aTTECTALHH:
NaHHBIX - T3, IIPP
VMET: HE YMEET VMEET: HE BCErTa VMEET: Jlns
HaXOIHTh H criocobeH HANTHH | KOpPP EKTHP OBaTh TEKYIIETO
KOpPp EKTHPOBAaTh HCIIPaBHTh OIMHOKH B OITHOKH B KOHTp OJIA:
OLIHOKH B HCXOOHBIX MaHHBIX H | HCXOOHBIX JaHHBIX | - K3, ITPP
HCXOIHBIX JaHHLIX | MEPEBOOHTH JJaHHbIE |H [TEPEBOIHTE JIs
H TIEPEBOJIHTH B MaIlTHHHO- IaHHbIE B TIPOMEKY TOU
OaHHbIE€ B MAIIHHHO- | YHTaeMble (DOPMAThI, | MAITHHHO- HOH
YHTAEMBIE 10JIb30BaThCA YHTaEMbIE aTTECTALHH:
(hopMaThlI, CTIEIL[HATTH3HP 0BaHHBI | hopMaThI, - T3, IIPP
I10JIb30BaThCA MH T3bIKaMH I10JIb30BaThCA
CIIELHAJIH3HP OBaHH | ITp OrpaMMHP OBAHHA | CTIEI[HAIH3HP OBaHH
bIMH T3bIKaMH H ITaKeTaMH bIMH T3bIKaMH
Ip orpaMMHpPOBaHHA | I orpamm I I1p OrpaMMHp OBAHHA
H [TaKeTaMH 00paboTKH JaHHBIX |H [TaKETaMH
IIp OrpamMm 114 IIp OrpamMm 114
00paboTKH JaHHBIX 00paboTKH JaHHBIX
OIIK-6.2 3HaET: IJI0X0 3HAET: aJIrOPHTIMBI 3HaET: Jlns
IIpoBOogHT OPHEHTHPYETCA B aHaJI3a JaHHbIX aJITOPHTMBI TEKYIIETO
CTATHC THYE CKHI aJIropHTMax [MOJTHOTEHOMHOTO aHaJI3a JaHHbIX KOHTp OJIA:
aHaJIH3 JaHHbIX ¢ | aHaJIH3a JaHHbIX C EKBEHHP OBaHHA rnosHoreHomHoro | - K3, IIPP
TIOMOIIbIO [MOJTHOTEHOMHOTO TP aHCKPHITTOMa C C EKBEHHP OBaHHA JIs
KOMIThIOTEPHBIX C EKBEHHP OBaHHA HCIT0/Ib30BaHHEM TPpaHCKPHIITOMA ¢ | TIPOMEKYTOU
IIp orpaMmM H TP aHCKPHITTOMa C I1p OrpaMMBbI HCITIOIb30BaHHEM | HOIT
HHTEPIIPETHPYET | HCIIOIb30BaHHEM Phantasus I1p OrpaMMBbI aTTECTALHH:
pe3yIbTaThl 1A I1p OrpaMMEbI Phantasus - T3, IIPP
p elIeHHA Phantasus
rpodeccHoHalIbH | YMeEEeT: He YMEET VMEET: He BCcerya VMeeT: JLs
bIX 3a7a4 (hopMyTHPOBaTh I1p ABHJIBHO (hOpMyJIHPOBATh TEKYIIIETO
BLIBOJIBI I10 (hOpMyTHPYET BLIBOJIBI I10 KOHTp OJIA:
pe3yapTaTam BBIBOJIEI I10 pe3yapTaTam - K3, ITIPP
aHaJIH3a JJaHHbIX pe3yabTaTaMm aHaJIH3a JJaHHbIX Jls
[OJTHOTEHOMHOTO aHaJIH3a JJaHHbIX [MOJTHOTEHOMHOIO | TIPOMEKYTOU
C EKBEHHpP OBaHHA [OJTHOTEHOMHOTO C EKBEHHpP OBaHHA HOH
TP aHCKPHITTOMa C C EKBEHHP OBaHHA TPaHCKPHITTOMA ¢ | aTTecTaL[HH:
HCII0/Ib30BaHHEM TP AaHCKPHITTOMA C Hcronp3oBaHHeM | - T3, IIPP
I1p OrpaMMBbI HCIT0/Ib30BaHHEM I1p OrpaMMBbI
Phantasus I1p OrpaMMEbI Phantasus
Phantasus
OIIK-6.3 3HaAET: HE 3HAET 3HaEeT: HE BCEr/a 3HaeT: OCHOBHBIE | 1A
IIprmeHseT OCHOBHbIE€ METO/IBI OPHEHTHPYETCA B MeTozbl cOopa H TEKYIIIETO
COBpPEMEHHBIE cOopa U aHaITH3a OCHOBHBIX METO/IaX | aHa/H3a JaHHBIX KOHTp OJIA:
KOMITbIOTEPHBIE IaHHBIX cOopa U aHaNIH3a - K3, ITIPP
TEXHOJIOTHH ITpH ITaHHBIX Jls
I1p €ZICTaBJIEHHH TIPOMEKY TOY
pPE3yIbTAaTOB HOH
HOBBIX aTTECTALHH:
pa3paboToK - T3, TIPP
VMEET: HE YMEET Vmeet: paboTath ¢ | YMeeT: yBepeHHo | JlnA
HCIIOJIb30BaTh OCHOBHBIMH paboTaeT ¢ BeO- TEKYIIIETO
OCHOEHBIE (PVHKLIHAMH BeO- TP HIIOKEHHEM KOHTp OJIA:
BO3MOJKHOCTH Be0- | MpHIOKEHHA Phantasus - K3, ITPP
TP HIIOAKEHHA Phantasus Jlns
Phantasus TIPOMEKY TOU
HOH
aTTECTALHH:
- T3, IIPP
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ITK-5 CriocobeH ITK-5.3 IIpoBoaAHT | 3HAET: HE 3HAET 3HAEeT: OCHOBHEBIE 3HaET: Il
OCYIIEC TBIIATh CTATHCTHYECKYK) | OCHOBHBIE THITbI THIThI HCXOHBIX OCHOBHBIE THITbI TEKYIIETO
HayiHbIE o0paboTKy HCXOIHBIX MaHHBIX | JaHHBIX H HCXOIHbIX KOHTp OJIA:
HCCIIENOBAHHA B pPEe3yIbTaTOB H CIeLH(HKY HX criel HpHKY HX IaHHLIX H - K3, ITIPP
obmacTH T[OJIYYEHHA B XOZE T[OJIYYEHHA B XOZE CTIELH(PHKY HX Jla
KJIE TOYHOH BBITTOJIHEHHA BBITTOJIHEHHA [OJYYEHHA B XOIE | MPOMEKYTOU
OHONOIHH, HECET OHONIOTrHYECKOro OHOIOrHYECKOT0 BBITTOJIHEHHA HOH
OTBETCTBEHHOCTh 3KCIIEpHMEHTA 3KCIIEpHMEHTA OHOIOrHYECKOT0 aTTECTALHH:
38 KA4ECTBO SKCIIEPHMEHTA - T3, IIPP
paboT H HAYUHY IO
IOCTOBEPHOCTD VMEET: HE YMEET YMEET: HE BCerya YMEET: Jlns
pPE3YIILTAaTOB HaXOJHTh H crioco0eH HafTH H KOpPpP EKTHP OBaTh TEKYIIETO
KOpPp EKTHPOBAaTh HCIIPaBHTh OMMHOKH | OIMHOKH B KOHTp OJIA:
OLIHOKH B B HCXOJJHbIX HCXOIHBIX - K3, IIPP
HCXOIHBIX JaHHbIX | JaHHBIX H IaHHBIX H Jla
H TIEPEBOJIHTH [IEPEBOHTD [IEPEBOHTD TIPOMEKY TOY
IaHHbIE B IaHHbIE B IaHHbIE B HOH
MAaITHHHO- MAaITHHHO- MAaITHHHO- aTTECTALHH:
yHTAaeMbIE YyHTAaEMBIE YyHTAaEMBIE - T3, IIPP
(hopMaThlI, (hopMaThlI, (hopMaThlI,
I10JIb30BaThCA I10JIb30BaThCA I10JIb30BaThCA
CIIELHAJIH3HP OBaHH | CIIELHAJIH3HPOBAaHH | CIIEL[HAJIH3HpP OBaH
bIMH T3bIKaMH bIMH T3bIKaMH HBIMH A3bIKAMH
[porpaMMHpoOBaHH | IporpaMMHpOBaHH | ITp OrpaMMHp OBaH
A H ITaKeTaMH A H ITaKeTaMH HA H [TaKeTaMH
IIp OrpamMm 114 IIp OrpamMm 114 IIp OrpamMm 114
00paboTKH JaHHBIX | 00paboTKH JJaHHBIX | 00paboTKH
ITaHHbIX
3. Opranm3anus TeKYIero KOHTPoJis H CAMOCT OAT eJIbHOM padoThI
No HauveHoBaHHe TeMBI (pa3geJia) R R VNI HaumeHoBaAHHE
/m AHCI{HIIJTHHbI e OI[¢ HOYHOI' 0 CPeJACTRA
(HJIH ee HHIHKAT OpA)
1. Paznen 1. Ponb OHoMH(pOpMaTHKH B ¢ OBpEMEHHBIX VK-1. OITK-6.1, OIIK-6.2.
OHOMETHILIHHCKHX HCCIeloBaHHAX. MeToqon0rHA OTIK-6.3 K3, IIPP
aHaJIH3a J1aHHbIX CEKBEHH]P OBaHH:A
2. Paznen 2. AHamM3 Tp aHCKpHITTOMA ¢ Heronb3zoBaHHeM | YK-1, OIIK-6.1, OIIK-6.2,
K3, IIPP
BeO-ripHokeHHA phantasus OIIK-6.3
3. Pazpen 3. PaboTa HaJy HHHBHY aIbHBIMH ITPOeKTaMH VK-1, OIIK-6.1, OIIK-6.2, K3. [IPP
OIIK-6.3, IIK-5.3 '
4. (I)ﬂpMﬂ IPOMERYT OYHOH ATTECTAIIHA 110 JHCITHIIJINHE — 3aYET
5. Dransl MpoBEcIACHNH HpﬂMEH\TTﬂ‘IHﬂﬁ ATTECTAIIH M.

ITANbI Bun zananusa O1eHOUYHBIE MAT eP HAJIBI L PERY I I HPDBEPHEMBE
KOMIeTeHIHH
] TecTHp oBaHHE T3 VK-1.2, OIIK-6.1, OIIK-6.2,
OIIK-6.3, IIK-5.3
2 3anHTa HHAHBHIY aJIBHOTO IIPP VK-1.2, OIIK-6.1, OIIK-6.2,
I1p OEKTa OIIK-6.3, IIK-5.3

I3-mecnuiposariie, ITPP — npezexnmayii pesvasnianios pabon

6. Kpurepuu oneHHBAHHUA 33AHHH NPOMEKYTOYHOM ATTECTAIHA:

Buna zananua «He 3auTeHo» «3aUTeHO»
TecTHpoBaHHE 70%0 H MEHEE IIp aBHIIbHBIX OTBETOB 71%0 1 Gonee rpaBHIBHBIX OTBETOB
3anrMra 1. MarvicTpaHT HE BBITIOJHHII HHAHBHAYANHRIA | MaructpaHr BBITTOJIHHII
HHIHBHIY aJIbHOT' O BBIITY CKHOH TIPOEKT. HHIHBH]Ty aJIbHBIHA BBIITY CKHOIT
I1p OEKTA 2. MaricTpaHT BBITIOIHHI HHIHBH/Y aJIbHbIH MPOEKT: CaMOCTOATENbHO BbIOpa,

I1p 0EKT HE B ITOJIHOM 00beME: [POYHTAJ H IMOHAI HAYYHYIO CTaThlo,
- HE cJIeTaHa Ip e3eH TaL[HA co3/1all MOHATHYIO ITpEI1oJjaBaTeNo H
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- OTCY TCTBY €T MOHHMaHHE IPHMeHAEMBIX B
HccleJoBaHHH OHOHH(opMaTHYECKHX METOZ OB
(MarvcTpaHT He MOKET 00BACHHTL OCHOBHY IO
CYTh METOZ0B, 00J1aCTH HX MPHMEHEHH )

- MarucTPaHT He cIIPpaBHIICA ¢ ITOBTOP EHHEM
aHaJIH3a Pe3yJIbTaTOB CeKBeHHp OBaHHA,
IoKa3aHHBIX B HCcJIeJ0BaHHH

- Maruc TpaHT He MOJKET OTBETHTh HH Ha OJTHH
H3 JIOTIOJTHUTENBHBIX BOIIPOCOB

CIAVIIATEN TIPE3EHTALIHIO, TOYHO
OIMHCBIBAKOIIY K CYTh HCCIIEOOBaHHA,
ero L{eJIH H 3a7aH.

Hcrionksya  II€pBHYHBIE  JJaHHBIE
CEKBEHHpP OBAHHA, TIPEICTaBIEHHbIE B
HcCIeqOBaHHH, CaMOC TOATEIIbHO
TIOBTOPHIT aHa I3 pPE3yIIbTAaTOB
CEKBEHHP OBAHHA TPaHCKPHIITOMA C
HCIIONIB30BaHHEM  BeO-TIPHIIOKEHH:A
Phantasus, TIIoOKasal  IIOHHMaHHE

MMPHMEHAEMbIX METO7IOB H
pe3yJIbTaTOB (OTBETHI Ha
JOMOJIHHTEJIbHBIE BOIIP OChI),
c(hOpMY JIHP OBAJI BEIBO/IBI
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OIIEHOYHBIE CPEJICTBA JIJIA TEKYHIEI' O KOHTPOJIA

KonTtpoJbHbIE 331aHH A

1. Ilomp3ysace myOnmYHBIMM Oa3aMH JaHHBIX COCTABBTE CITHCOK HMMEIOMIUXCS JAaHHBIX LA
aHaJIM3a TPAHCKPHIITOMA KHPOBOH TKAHH MBIIIEH ITPH OKHUPEHHH H THAOETE.

2. llompsysack NIyOMHMYHBIMH 0OazaMH JAaHHBIX COCTABbTE CITMCOK HMMEIOIIMXCS JAHHBIX IS
aHaJIN3a TPAaHCKPHIITOMA CKeJIETHOH MYCKYIIaTYPHI ITPH (PH3HYECKHX TPEHHPOBKAX.

3. llomp3ysck  TPedOCTABIEHHBIMH  IIPelOJaBaTelIeM  JAHHBIMH,  BBIMIOJIHHTE  aHaJI3
TH( depeHITHATIBHOH SKCIIPECCHH H CHTHAJIIBHBIX ITYT eH.

4. IlpounTailTe BHUMAaTEILHO HAYUHVIO CTaThIO, IPEACTABIEHHYIO ITPEIOAAaBaTEIIEM, OITHIIHTE
MeTOABI OHOHH()OPMAaTHYECKOI'O aHAJIH3a, Pe3yIbTaThl KOTOPOrO IIPeJCTaBIECHB B JaHHOH
CTaThe

5. lIpoumralite BHHMATEIIPHO HAVYHVYIO CTAThIO, IIPEJCTABIIEHHVIO ITPEIogaBaTelleM, OITHIITE
Hay4YHEIE BEIBOZEI, C(p OpMYIIHpPOBaHHEIE HA OCHOBAaHHH OHOHH(POPMAaTHYECKOI O aHAJIH3a.

6. IIpoumralitTe BHHMATEIBHO HAYYHVIO CTaThlO, IIPEACTABIIEHHYIO IIpelofiaBaTciIeM.
ApPryMEHTHPYHTE HeOOXOJUMOCTh BBIOIONIHEHHS aHAlM3a TPAaHCKPHUIITOMAa B JaHHOM
HCCIIEJOBAHHH.

7. lIpoumTalite BHUMATEIbHO HAYUHVIO CTaThIO, IIPeACTARIEHHYIO ITperogasareneM. OIMHIINTE
METOIBI  aHallM3a, HCIIOIb30BaHHBIE B  JAHHOM  HCCIEJOBAaHHH, apryMEHTHPYIHTE
IPaBIIIbHOCTE BBIOOpa KOHTPOJBHBIX M SKCIIEPHMEHTAIBHBIX TPYIIT IS JaHHOTO
HCCIIEJOBAHH L

8. lIpoumrarite BHHMATEIBPHO HAYYHVIO CTarThlO, IIPEACTABIIEHHYIO IIPElOfaBaTelIEM.
OxXapaKTepH3yHTE IIPHUMEHEHHBIE METOABI KOJIMYECTBEHHOI'O aHAIM3a BHEKIIETOUHBIX MHKPO
PHK.

9. llomp3ysace nyOmmyHBIMH @ Oa3zaMH JaHHBIX H HaYUYHBIMH JIHTEPaTYPHBIMH HCTOYHHKAMH,
roi0epHTe KOHCTPYKTHI KOopoTKHX PHK, obpasyronmix nomimbkH (shRNA), 111 moaBieHH S
SKCIIPECCHH BRIOPAHHOIO I'eHa HHTEPeca B TEHOMe YEIOBEKa HITH MBIIIIH.

10. IIpounTanite BHHUMATEIIPHO HAYYHYIO CTarblo. BrIOepHTe 5KCIIEPHMEHT, B KOTOPOM
HCIIONIb30BAIach KIIETOYHAS MOJENb. VICIomb3ys MaTepHalbl, ITPeACTAaBIICHHBIE Ha Caire
https://www.atcc.org/ CcOCTaBbTE CIIHMCOK MATEpPHAJIOB, PEarecHTOB H OOOpPYAOBaHMA,
HeOOXOMUMBIX JITIS BBRITIOTTHEHHS JTAHHOI'O SKCIIEPHMEHTA.

PadoTa naa MHIABHAY AIbHBIMH NpoekTamMi (moaroroska k I1PP)

TpeboBanusi Kk HHANBHAYAJILHOMY IPOEKTY
MarucTpanTr ¢ IIOMOIIBIO IIpernojaBareiisd BeIOHpaeT B 0aze gaHHBIX NCBI moHpasHBIIEECS
HCCIIEMOBAaHNE, BKIIIOYAIOINEE aHAIM3 TPAHCKPHIITOMA M ITOBTOPSET aHAIH3 HaHOOlIee HHTEPECHOM
IUIS HETO YaCTH C HCIIOIb30BaHHEM BeO-ITPHIIOKeHH I phantasus.
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OIIEHOYHBEIE CPEJCTBA JJI ITIPOMEXYTOYHOM ATTECTAITUH

TecTOBBIC 32 JaHHA

No ITaJIOH (KJII0Y) IIpoBepsaemMsie
n/'n TecToBOE 3aJaHHeE C YTATOHOM OTBETA OTRETA KOMIIeTeHI[HH
1. | BeiOepure OIH IIPABIUIEHEII OTBET.
Hcnons3zoBanne kopoTkux PHK, o0pa3yrormix VK-1.2. OITK-6.1.
b KY (ShRNA) IT03BOISIET OCYINECTBIATE: b OITK-6. 2 OITK-6.3.
a) A-HOKayT reHa [IK-5.3
b) b-HOKZayH reHa
¢) B-aKTHBaIIO 3KCIIPECCHH I'eHAa
2. | BribepHTe OIMH ITPABIIBHEIIL OTBET.
3pensie MEKpOPHK 0OBIYHO HMEIOT JIHHY VK-1.2, OITK-6.1,
a) 22 MHKpOMeTpa ¢ OIIK-6.2, OITK-6.3,
b) 220 HaHOMETPOB [TK-5.3
¢c) 22 HyKIeOoTH[a
d) 220 HyKIEOTHJIOB
3. | Beibepure OIH ITPABIUIEHEII OTBET.
H1a H3yueHHd SKcIrpeccHi MEKpPOoPHK nmpHMeHAIOT
a) BBICOKOIIPOIIECCHBHOE CEKBEHHPOBAHHE YK-1.2, OLIK-6.1,
b) 5KCIIpecCHOHHEBIE MIK]POUMITEI € OLIK-6.2, OIIK-6.3,
[TK-5.3
¢) IIIIP B peanpHOM BpeMeHH
d) ruOGpHmH3aIFIo in Situ
€) BEPHBI BCE IEPEUHCIEHHBIE METO/II
4. J1OTIOTHITE OTBET. YK-1.2, OIIK-6.1,
B reHomMe uenoBeKa OKOIO TEICSTYU TE€HOB 20 OLIK-6.2, OIIK-6.3,
OTReT: HK-3.3
5. | BeiOepure OIH ITPABIUIEHEII OTBET.
Kaxoii mmporieHT reHoMHOi JTHK xomipyeT Oelrkm
a) 12 % VK-1.2, OIIK-6.1,
) 40-50 % 1K-5.3
d) 60-80%
e) 90-100 %
6. | JomoiHHTe OTBET. VK-1.2. OITK-6.1.
CeKBeHHPOBaHHE MeTOIOM CeHTepa OTHOCHTCA K TIe PBOMY OITK-6. g OITK-6.3.
IIOKOIIEHHI0 CEKBEHHPOBAHH A ITK-5.3
OTBeT: _
7. | BriOGepHTe OIMH IIPABIIIBHEIIL OTBET.
KaxmM MeTOZOM MOKHO OITpe e JTHTE
TPAHCKPHIMHOHHEI ITPOQIIE KIIe TOUHBIX YK-1.2, OLIK-6.1,
CY OOy ILSIILIL: b OIIK-6.2, OIIK-6.3,
a) mRNA-seq HK-5.3
b) scRNA-seq
¢) microRNA-seq
8. | JlomomHmTe OmpeeeHe OLHOHYK/ICOTHRHAS D\rqji{lﬁzz D%ﬁﬁl}
SNP — s10 3aMeEHa ﬂI«E-S 3 o
OTBeT: ‘
9. | BribepHTe OJIHH ITPABIIBHEIIT OTBET.
KakoH MeTOJT CEKBeHHPOBAHHA ITO3BOIIET H3YUHTh VK-1.2. OITK-6.1.
SMHTeHeTHYEeCKHe MomuguraIpm JJHK 9 OITK-6. g OITK-6.3.
a) ChIP-Seq ITK-5.3
b) RNAseq
c¢) scRNAseq




10. | BeibGepHTe OJIIH ITPABIIBHEII OTBET.
Anamm3 mH(p¢epe HIHATEHON SKCIIPECCHI TeHOB
IIOKA3aJl, YTO 3KCIIPECCHA TeHA B TECTOBOI IPyIIIE
m3MeHIack: log2FoldChange = -4. Bo CKOIEKO pa3
YME HBIIIIUIACH SKCITPECCHA I'eHa B TECTOBOI IPyIdIe
(Fold Change="?)

a) 2 paza

b) 4 pasa

c) 16 pa3

VK-1.2, OIIK-6.1,
OIIK-6.2, OIIK-6.3,
[TK-5.3

IIpeseHTanmusa pe3yabTaToB PadoThbI

HH,I[I[BH,I[}”BJIBHLIﬁ IIPOCKT IPCACTABIICTCA B BHIAC IIPC3CHTALI Ha 3a4cCTC. B ITPC3CHTAIllHH
HeoOXO MO OITcaTh ILIEIH H 3aJaudi HCCIICIOBaHIIA, HGI[pGﬁHG OITHCAThk MCTOJBI H IIPOI'PAMMHOC
GﬁEGHE‘IEI—HIEn ITOJIYHCHHBIC PE3VIIbTATBI H BBIBOJBL HGK&SE],TL:, KaKOoc McSCTO 3aHHMACT aHallH3

TPAaHCKPHIITOMA B I 3aHHe ITPOCKTa B IICIIOM.
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