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AHHOTANMA

Kypc cdokycrpoBan Ha 0COOCHHOCTSIX aHAJIM3a JJAHHBIX BHICOKOMPOU3BOAUTEILHOTO cekBeHupoBanus (NGS)
C MCIOJIb30BAaHUEM OCHOBHBIX METOJ0B OMOMH(OPMATUKU B CUCTEMHOM Ononornu. Ha kypce OyayT mogpoOHo
pa3o0paHbl 0COOCHHOCTH IJIaT(OpM CEKBEHHPOBAHUS, UX CHUJILHBIC CTOPOHBI W JIMMUTHPYIOIIHE (aKTOPHI.
Coymareny 1mo3HaKOMSITCS C OCHOBHBIMU JTAHHBIMH PE3YJbTaroB cekBeHupoBaHus NGS u mHCTpymMeHTamu
JUIsL aHallM3a MX KayecTBa M OLIEHKHM YCHEUIHOCTH IPOBEACHHOTO SKCIepuMeHTa. Taroke OymayT pacKpBITHI
OCHOBHBIC TIOAXO/bI, HCIIOJB3YEMbIC ISl aHaJIM3a PAa3HBIX THIIOB JaHHBIX. Kypc paccuutaH Ha ciymiarene,
3HAKOMBIX C 0230BBIMU MOHATHAMUA OMOMH(OPMATHKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Hare ctynentam QopmupoBaHue 0a30BBIX 3HaHHMN 00 OCOOCHHOCTSX JAHHBIX W CTaTUCTHYECKOTO
aHaJM3a  pe3yJbTaToB, IOJYYaeMBbIX C TOMOUIbIO  IDIATPOPM  BHICOKONIPOU3BOAMTEIHLHOTO
CEKBEHHpOBaHUs. [IpakTHUeckoe OCBOEHHE CTYJICHTAMH METOAOB JUIA aHalInW3a OHONOIMYECKUX
JaHHBIX M KOMITBIOTEPHBIX METOIOB, pa3paOb0TKH METOIOB ISl aHAJIHM3a JaHHBIX U MPHOOPETCHHE UMH
HPaKTUYECKOTO OIbITA.

3agauu AUCHUILIHHBI

- HonyquHe OCHOBHBIX BBIYHCIUTCIBHBIX HAaBBIKOB U HpI/I06peTeHI/Ie HUMHU MPAKTHICCKOTO OIIbITaA,
HeO6X0):[I/IMOFO AJid OPOBCACHUA CAMOCTOATCIIBHBIX HAYYHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ B oOmnactu O6pa6OTKI/I
OHOJIOTHYECKHUX JAaHHBIX, IIOJYYC€HHBIX C IIOMOIIBIO TEXHOJIOTHI BBICOKOTIPOU3BOAUTCIILHOTO
CCKBCHUPOBAHMHA.

- OcBoeHue Cneumbnqecxnx MCTOO0B CTaTUCTUYCCKOM 06pa6OTKI/I 6I/IOHOFI/I‘{GCKI/IX, TCHCTUYCCKUX,

MCAUIHMHCKUX U SITUACMHOJJIOTHYCCKUX JaHHBIX.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobeH ocyecTBIsTh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYaINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyet B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIIAroB
0 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IaH-TpaduK peajn3alud MpoeKTa B 1eJOM H  IUIaH
KOHTPOJISI €T0 BHITTOJTHEHUS

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajaue W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M IPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MIK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CAaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanreM (MpruOOpaMH U yCTaHOBKaMH,
CIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

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

3HAThb:

- OCHOBHBIC (1)I/IBI/I‘IGCKI/I€ OPUHIMIIBI, JIC)KAIUC B OCHOBC TCXHOJIOTHI BBICOKOIIPOU3BOAUTCIILEHOT'O

CCKBCHUPOBAHUA,

- OCHOBHBIC AJTOPUTMBI M CTPYKTYpbl JAaHHBIX, IpUMEHseMble Ipu cOopke de novo reHOMOB H
TPaHCKPUIITOMOB, CTPYKTYPHOW aHHOTAllM¥ T€HOMHBIX I10CJIEJ0BaTeIbHOCTEN, KAPTUPOBAHUY UYTCHUH;

- CTAaTUCTHYCCKUEC MCTOAHbI,

IMPUMCHAIONIUCCA TIPpU AaHAJIU3C JAHHBbIX, TOJIYYCHHBIX C IIOMOIIbBIO

BBICOKOTIPOU3BOAUTCIIBHOTO CCKBECHUPOBAHMS

- BBIYUCJIUTCIIBHBIC 3a/1a4¥, BOSHHUKAIOIIUC IIPU o6pa60TI<e JAaHHBIX, IMOJYYCHHBIX C HCIIOJIb30BAHUCM
BBICOKOTIPOU3BOAUTCIIBHOTO CCKBECHUPOBAHMS

- OCHOBHBIC MCTO/bI OLICHKH CTaTUCTUYCCKOU 3HAYNMMOCTH,

- METOAbI YUCTa MHOXXCCTBCHHOCTH CpaBHeHHﬁ;

- MCTOJbI ME€Ta-aHaJIn3a,

- CTaTUCTUYCCKHUC XapaKTCPUCTHKHU aCCOLIMATUBHBIX TCCTOB;

- ROC-ananus;

- METOJbI OLICHKH HACJICAYEMOCTU U TCHETUYICCKUX PUCKOB;
- MCTOAbI COKpalICHUA Y1CJia ICPCMCHHBIX IIPU AaHAJTINU3C OOJIBIINX MACCUBOB JaHHBIX;

- METO/IBI KJTaCCU(UKAIINU JAHHBIX;
- OCHOBBI 0aliCOBCKOI'0 aHaJIn3a JaHHBIX.
YMETb:

- HNPUMCHATHL OCHOBHBIC IIPOrpaMMHBIC CpPCACTBA, IPCAHA3ZHAYCHHBIC JIA O6pa6OTKI/I JaHHBbIX,
IOJIYYCHHBIX C UCIIOJIb30BAHUEM BBICOKOIIPOU3BOAUTEIIBHOIO CCKBCHUPOBAHUAA,

- IPUMCHATb OCHOBHBIC AJITOPUTMHUYCCKUC UJACHU IJIA pa3pa60TKH HOBBIX MCTOJOB U AJITOPUTMOB JIA
06pa6OTKI/I JaHHBIX, ITOJYYCHHBIX C UCITIOJIb30BAHUEM BBICOKOIIPOU3BOAUTEIILHOIO CEKBECHUPOBAHUA

BJIAJIETD:

- HaBbIKAMH OCBOCHUS ¥ 00paboTKH 00J1bII0r0 00bEMa HHPOpMAITHH;
- KyJIBTypOH TOCTAQaHOBKM W MOJAEIHMPOBAHMS BBIUYUCIUTEIBHBIX 33/a4 OOpaOOTKH OMOJIOTHYEeCKHX
JaHHBIX, TOJTYYCHHBIX C UCIIOJIb30BAHMEM TEXHOJIOTHI BBICOKOIIPOU3BOANUTEIBHOIO CEKBEHHUPOBAHUS U

MG,E[I/IKO—GI/IHOFI/I‘IGCKI/IX OKCIICPUMCHTOB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI




4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 Crpykrypa OHONOTMYECKHMX HaHHBIX U 3 6
OIMCaTeNbHbIE CTATUCTUKU

2 AHanu3 CONpsHKEHHOCTH MPU3HAKOB 3 6

3 MHoromepHbIe METOIbl CTATUCTUYECKOTO ) 6
aHaJM3a

4 BaiiecoBckas cTaTucTuka 2 6

5 TexHOIOoTUN BBICOKONIPOU3BOAUTEILHOTO 3 6
CEKBEHHPOBAHUS

6 OcHOBBI pabOThl ¢ KOMaHIHOW CTPOKOU ) 6
Linux

7 [Ipeno6paboTka Pe3yNIbTaToB ) 6
CEKBEHHPOBAHUS

3 de novo  cOopka  TEHOMOB U 3 6
TPaHCKPUIITOMOB

9 AHHOTaIUA } TEeHOMHBIX ) 6
MOCJIEI0BaTEIbHOCTEH

10 |PecexBenmpoBanue 2 6

11 RNA-seq 2 5

12 |MerareHomuka 2 5

13 |ChIP-seq 2 5

Nroro gacos 30 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOZYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)

Cemecrtp: 2 (Becennuit)

1. CtpykTypa 6GMOJOTMYECKHX JaHHBIX U ONUCATENbHbIC CTATUCTUKU

Opranmzauus ¢aisioB u ynpasinenue ganabiMu B nporpammax EXCEL, SPSS u STATISTICA.
OmnucarenbHble CTaTUCTUKU. HexoTopble mpHeMsl
[IpoBepka craructuyeckux runore3. TouHsle U onocpenoanHbsle kputepun. Ommbdku 1 u Il pona.
MomHocTh Tecta. MHOXecTBeHHbIe cpaBHeHHUs. KoHTponb ommbok [ poga. Crparel u mapamokc
Cumncona. [lapamerpuueckue W HemapaMeTpUUECKHE KPUTEPHUHM CpaBHEHUs. JlucriepcrOHHBII

aHaJlnu3.

2. AHanmu3 CONPSXKEHHOCTH MPU3HAKOB

Perpeccuonnsiii aHanu3. AHanu3 octarkoB. YacTHeie koppersinuu U koH(payHaepsl. CONpsKEHHOCTD
KaueCTBEHHBIX MPU3HAKOB. OTHOIIEHUE IIAHCOB U OTHOCUTEbHBIN prcK. CTaTuCTHKAa OHOMapKepOB.

OneHKH 9yBCTBUTENHHOCTH 1 criennduuHocTr Tecta. ROC-ananus.

3. MHOFOMCpHBIC METOABI CTATUCTUYCCKOI'O aHaJIn3a

6BICprIX CTAaTUCTUYECKUX BBIYUCIICHUM.




MHOXECTBEHHBII PETPECCUOHHBINA aHAIW3. MeTonbl COKpallleHHs 4ucia IpeaukropoB. Ilapamoke
Opuamana. OueHKHM HacleyeMOCTH M TreHeThueckoro pucka. IIpobrema «missing heritability».
daxtopHbIi aHamu3. MeToJ| TIaBHBIX KOMIOHEHT. MeTonbl kinaccupukanuu. KimactepHbiii aHamms.
JIMCKpUMUHAHTHBIN aHAIIN3.

4. baliecoBcKkas CTaTUCTHKA

OrpaHnueHHOCTh KOHIENIMK p-value. AHann3 BOCIPOM3BOANMOCTH PE3YJIbTAaTOB SKCIIEPHMEHTOB.
baiiecoBckuii ¢akrop. Ilpuopel. Cratuctuka B SHHIEMHONIOIMHA. AHAMU3 OOJBLUIMX BBIOOPOK.
BaliecoBckue OIIEHKH YacTOT PEIKUX COOBITHH.

5. TexHonoruu BBICOKOTIPOU3BOAUTCIIBHOT'O CCKBECHUPOBAHUA

@usznyeckue TMNPUHLIUNBI M TEXHOJOTMYECKHE PEIICHHs, HWCIOIb3YIOIUecs B TEXHOJIOTHAX
BBICOKOIIPOU3BOJIUTENLHOTO CEKBEHUPOBaHMUS. XapaxkTepuCTUKU OCHOBHBIX  IUIarhopm
BBICOKOITPOU3BOAUTEIBEHOTO CEKBEHUPOBAHUS.

6. OcHOBBI pabOTBI ¢ KOMaHIHOW CTPOKOH Linux

Komannnas obonouka Bash. YerpoiicTBo (haitnoBoii cucTeMbl B ONEpallMOHHBIX CHCTEMaXx ceMeiicTBa
Linux. Komangsr cd, Is, pwd, cp, mv, rm, more, head, tail, grep. Penaxrop vi.

7. llpenoOpaboTKa pe3ynbTaTOB CEKBEHUPOBAHUS

OcHOBHEBIEC THIIbI OI_HI/I6OK, CBONCTBEHHBIC TEXHOJIOTHUAM BBICOKOIIPOU3BOAUTECIIBHOT'O
CCKBCHUPOBAHMHA. OCHOBHEBIE (I)OpMaTBI JaHHBIX. O]_ICHKa KadyeCcTBA UTCHUIM. TpI/IMMI/IHl"

8. de novo c6opka reHOMOB U TPAHCKPHUIITOMOB

Anroputmbl de novo cOopku, ocHoBaHHble Ha Tpada ne bpeitHa u Tpadax mepeKpBITHIA.
Oco0eHHOCTH TEHOMHBIX TIOCTIEIOBATEIILHOCTEH, 3aTPyAHSIOMNX cOopKy. OrieHKa KadecTBa COOPKH.
[TpakTHueckue acrekThl OOJIBIINX TeHOMHBIX MPOEKTOB. OCOOCHHOCTH COOPKH TPAHCKPUNTOMOB de
novo.

9. AuHOTAIMsI TEHOMHBIX ITOCJIEA0BATEIbHOCTEH

OcHOBHEBIC IPUHIUIIBI TOCTPOCHUA AJITOPUTMOB aAHHOTAIUH. OI_IeHKa KauCCTBa aHHOTAIHUH.
HpaKTI/I‘leCKI/Ie ACIICKTBI IPUMCHCHU aJITOPUTMOB aHHOTAIIUU UIS OYKAPUOTUYCCKUX T'CHOMOB.

10. PecexkBennpoBanue

KaptupoBanue urenuii Ha pedepeHcHbi reHoM. [IpeoOpazoBanue bappoyza-Yunepa s
KapTupoBaHus puaoB npu cekBeHupoanun JJHK. Onenka kauectBa xaptupoBanus. SNP calling.
Oco0eHHOCTH, BO3HUKAIOLINE TPH JETEKIIUH COMAaTHUECKUX MyTalu.

11. RNA-seq

OCOOCHHOCTH KapTHpPOBAaHWs UYTEHWH, TONYy4YeHHBIX B pe3ynbrare RNA-seq skcriepuMeHTa Ha
pedepeHcHbI reHoM. MeTobl HopMalln3alui U aHAJIN3 SKCIPECCUH TEHOB.

12. MeTareHoMuKka

TaprerHoe cexBenupoBanue 16S pPHK. Takconomuueckuii aHim3 W aHaiu3 OuopazHooOpaszusl.
ITonmHOMeTareHOMHOE CKBeHHpoBaHue. De novo cOopka u aHHOTalus TeHOB.

13. ChIP-seq



Bzaumoneiicteue JIHK u OGenka. Metombr mist usydenus JIHK-OenxoBoro B3ammojeiicTBus,
MIPUMEHSIOIIMECS 10 MOSIBIICHHSI BHICKOTIPOU3BOANUTENBLHOTO cekBeHupoBanus. ChIP — seq mpoToko.
OcHogHbie MeTob! aHanm3a ChIP-seq maHHBIX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

3aHATHA 10 Y4eOHOH JUCIUILTIHE TPOBOJSTCS C UCTIOJIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
texHonoruii. Kaxprit oOyuaromiuiicsi obecriedeH Jo0CTynoM k o0pa3oBaTensHON Tiatgopme
bostongene.com

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
1. Biswas, A., Datta, S., Fine, J. P., Segal, M. R. (eds.) Statistical Advances in the Biomedical Sciences
Clinical Trials, Epidemiology, Survival Analysis, and Bioinformatics, 2008, WILEY-VCH Verlag
GmbH &amp; Co. KGaA, Weinheim, Germany
2. Statistical Human Genetics. Edited by Robert C. Elston. Springer Science+Business Media, LLC

2012

3. Phillip Compeau, Pavel Pevzner, Bioinformatics Algorithms: An Active Learning Approach 2014
Book

4. Xinkun Wang Next-Generation Sequencing Data Analysis 2016 Book

5. Ton Mandoiu, Alexander Zelikovsky. Computational Methods for Next Generation Sequencing Data
Analysis 2016 Book

JlononHuTeNbHAS TUTEPATypa
1. Eija Korpelainen, Jarno Tuimala, Panu Somervuo , Mikael Huss, Garry WongRNA-seq Data
Analysis: A Practical Approach. 2014 Book.
2. Topics in Biostatistics. Edited by Walter T. Ambrosius2007 Humana Press Inc. 999 Riverview
Drive, Suite 208, Totowa, New Jersey07512
3. Agostino Di Ciaccio, Mauro Coli, Jose Miguel Angulo IbaQnez. Advanced Statistical Methods for
the Analysis of Large Data-Sets. Springer-VerlagBerlinHeidelberg, 2012

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

baza nannpix HanmonanbHoro nHCTUTYTa cTanaapTuzanuu u texnonoruu CIIA mno cBoiicTBam
coequnenuit: http://webbook.nist.gov/chemistry/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

AKKayHT B Zoom.
[epconansubie kKomnbioTepsl ¢ UNIX cucremoii, Python.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB HA BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: Boruncnurensaas 6nonngopmarika (on-line-mporpamMma)
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kaeapa Onopusnku

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: B.B. UynuH, a-p XUM. HayK, TOLUEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B ICJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JeATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnoocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPU PEIICHUN HOBBIX 3a]ad, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[MIK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL «MCTO,I[BI aHaJin3a JaHHBIX NGS» O6y‘laIOHIPII>'IC$I JOJIKCH:




3HATh:
- OCHOBHbIC (M3MUYCCKHE NPUHLMUIBI, JEXKallhie B OCHOBE TEXHOJIOTHH BBICOKOIPOM3BOAUTEIHHOIO
CEKBEHUPOBAHHS;
- OCHOBHBIC QJITOPUTMBI M CTPYKTYpHl IaHHBIX, NPUMEHsAEMbIe IpuH cOopke de novo reHOMOB H
TPAHCKPUIITOMOB, CTPYKTYpHOI aHHOTAIlMA T€HOMHBIX I0CJIEJ0BaTeIbHOCTEH, KAPTUPOBAHUH YTCHHI;
- CTaTUCTMYECKHE METOIbl, NPUMEHSIOIINECS IPU AaHaJIu3€ [aHHBIX, MOJYYCHHBIX C IIOMOIIbIO
BBICOKOIIPOM3BOIUTENILHOTO CEKBEHUPOBAHUS;
- BBIUMCIIUTENbHBIC 33/1a4l, BO3HHUKAIOLINE MpU 00paboTKe JaHHBIX, MOMYYCHHBIX C HUCIOJIB30BAHUEM
BBICOKOIIPOM3BOIMTENILHOTO CEKBEHUPOBAHUS;
- OCHOBHBIE METO/IbI OLICHKH CTaTHCTHYECKOM 3HAUNMOCTH;
- METO/IbI Y4eTa MHO)KECTBEHHOCTH CPAaBHEHHIA;
- METOJIbl METa-aHAJIN3a;
- CTATUCTUYECKHE XapaKTEPUCTUKN aCCOLUATUBHBIX TECTOB;
- ROC-ananus;
- METO/BI OLICHKH HACJIEAYyEMOCTH U TeHETUIECKUX PHUCKOB;
- METO/Ibl COKPAIIEHUS YKCIa HEPEMEHHBIX IPU aHaIn3e OOJBIINX MACCHBOB JIaHHBIX;
- METOABI KJIacCU(pUKAIINN JAHHBIX;
- OCHOBBI 0aliCOBCKOTO aHaIM3a JaHHBIX.
yMeThb:
- TPUMEHSTH OCHOBHBIC IIPOIPAMMHBIE CpPEACTBA, IPEAHA3HAYCHHbIE I OOpabOTKM JaHHBIX,
MOJTYYEHHBIX C HCIIOJIb30BAHUEM BBICOKOTIPOM3BOAUTEIBHOTO CEKBEHUPOBAHHS;
- IIPUMEHATh OCHOBHBIE aJITOPUTMUYECKUE MU AJIS pa3paOOTKH HOBBIX METOOB U QJTOPUTMOB IS
00pabOTKU JaHHBIX, TOJYYEHHBIX C HCIIOIb30BAHUEM BBICOKOIIPOU3BOAUTEIBHOTO CEKBEHUPOBAHMS,
BJa/IeTh:
- HaBbIKAMH OCBOEHUS 1 00paboTKu 601b10r0 00bEMa HH(pOpMALH;
- KYJIbTypOH HOCTAaHOBKM M MOJAEIMPOBAHMS BBIYUCIHMTENBHBIX 3a7ad OOpaOOTKH OMOIOTHYECKHX
JAHHBIX, MOJYYEHHBIX C MCIIOJIb30BAHUEM TE€XHOJOTHH BBICOKONPOU3BOAUTEILHOIO CEKBEHUPOBAHUS H
MEJIUKO-OMIOTMYECKUX 3KCIEPUMEHTOB.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. OcHOBHBIEC (DPM3UYECKUE MPHUHIIUIIBI, JICKAIIUE B OCHOBE TEXHOJOTHHA BBICOKOIIPOU3BOIUTEIHLHOTO
CEKBECHUPOBaHUSA

2. IloxoneHus TEXHOJIOTHI CCKBCHUPOBAHMUA. OCHOBHEBIE NPUHOUIIAAJIBHBIC OTJINYUA TEXHOJIOTHi1
CCKBCHUPOBAHUA BTOPOTO IMOKOJICHHUS OT IIEPBOTO.

3. OcHOBHbIE OIIMOKH B JaHHbIX, BO3HHUKAKOMIMC IIPpHU HCIIOJB30BAHUU PA3JIHNYHBIX IIJIaTBOPM
BBICKOITPOU3BOAUTCIIBHOT'O CCKBCHUPOBAHU

4. Anroput™mel cO0pKu de novo FreHOMHBIX OCIIEI0BATEIbHOCTEH.

5. OcoOEHHOCTH T€HOMHBIX TOCIIEeI0BATEIbHOCTEN, MPUBOASIINE K TPYIHOCTAM Ipu cbopke de novo.
6. OneHka KauecTBa TEHOMHBIX COOPOK

7. OcobeHHOCTH COOPKU TPaHCKPUTITOMOB de novo.

8. OueHKa kauecTBa TPAHCKPUIITOMHON COOPKH.

9. OCHOBHBIE METO/IbI, UCTIOJIB3YIOIINECS IPY AHHOTALUN TEeHOMHBIX

MOCJIEI0BAaTEIbHOCTEH.

10. OreHka KayecTBa aHHOTALMH.

11. KaprupoBanue urenuii Ha pedepHcHblil reHoM. [Ipeobpazosanue bappoysa-Yunepa.

12. SNP calling.

13. Ocobennoctu JCTCKIIMN COMATUYCCKHUX MYTaL[I/Iﬁ Ha OCHOBC HOAaHHBIX BBICKOIIPOWU3BOAUTCIBHOIO
CCKBCHHUPOBAaHUA.

14. Tuzaitn RNA-seq skcriepumenTa.
15. OcHoBHBIE CLIOCOOBI HOPMATU3ALNUU SKCIPECCUOHHBIX JaHHBIX.



16. Ananu3 mud. SKCIpeccuu.

17. TaprentHoe cexBenupoBanus 16s PHK B meTarenomuxe.

18. IlomHOMETareHOMHOE CEKBEHHPOBAHUE

19. TakcOHOMUYECKHI aHAIN3 U aHATTU3 OHOPa3HOOOpa3HsI.

20. De novo cOopka M aHHOTaUUS HAaHHBIX, IOJIYYEHHBIX B PpE3y/lbTaTe IOJHOMETareHOMHOIO
CEKBEHUPOBAHHUS

21. Ju3zaitn ChIP — seq sxcriepuMeHTa.

22. OCHOBHBIE 3JIEMEHThI BEIYUCINTEFHOTO KOHBEIepa, HCIOIb3YIOLIErocs g 00padoTKu
JaHHBIX, TOJIy4YeHHBIX B pe3ynbrare ChIP-seq sxcnepumenra.

23. OTHOLIEHNE UIaHCOB U OTHOCUTEIIBHBIN PUCK

24. MHOXecTBeHHas perpeccus U napagokc Opruamana

25. MeToapl OLleHKH MyOnrMKanuoHHOTO caBura. [ paduku-BOpoHKH.

26. FDR-MeTon1 yueTa MHOKECTBEHHOCTH CpaBHEHUI

27. balieCOBCKHE OI[EHKU YacTOT PEAKUX COOBITHI

[Ipumep sKx3aMeHaIMOHHOTO OMera:

burer 1.

1. Anroputmsl cOOpKHU de nOvVO FeHOMHBIX TOCTIEIOBATEIbHOCTEH.

2. Nuzaita ChIP — seq skcniepuMeHTa.

burer 2.

1. KaprupoBanue urenuii Ha pedepHcublii reHoM. [IpeobpazoBanue bappoysa-Yunepa.
2. FDR-meTOox y4eTa MHOKECTBEHHOCTH CPaBHEHHH.

burer 3.

1. TakcCOHOMHUYECKUI aHAIIN3 U aHAIN3 OHMOpa3HO0Opas3usl.

2. OCHOBHEBIE (I)I/I3I/I"ICCKI/IG NPUHIUIIBI, JICKAIIUC B OCHOBC TCXHOJIOTHI BBICOKOTIPOU3BOAUTCIIBHOT'O
CCKBCHHUPOBAaHUA.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE NPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh I0JlyuY€HHbIE 3HAHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3aJjad HEKOTOPblE HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHATh IOJIY4YEHHbIE 3HaHMS Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oaisa - BBICTABISETCS CTYAEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCIIeI0BATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

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

OK3aMeH MpOBOMUTCS B ycTHOW QopMe mo Owuseram. B kaxjgom OuiieTe mNpencTaBICHO JBa
TeopeTuuecKux Bompoca. [Ipu nmpoBeneHnn sK3aMeHa odydaromemycs npenocrasisgercss 50 MUHYT Ha
noarotoBky. Onpoc 00y4aromerocst He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



