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1. HEJIX 1 3AJAYHN OCBOEHMA JUCIIUITJIMHBbI

L[eﬂb AUCHUIINIMHBI — IIOJIYUCHUC HABBIKOB HH3aﬁHa OMHUKC-3KCIICPpUMCHTOB M aHa/In3a IOaHHBIX
BBICOKOITPOU3BOAUTCIIBHOI'O CCKBCHUPOBAaHUA, IIPOTCOMUKH U META00IOMUKHU.

3amaun TUCIUILIMHEL:

— OCBOEHHUE METOI0B KOHTPOJIS KauecTBa, GUIBTPAIIUU M HOpMATU3aluu JaHHbIX NGS,

— OCBOEHHE METOJI0OB KapTHPOBAaHUS IOCIEI0BATEIHHOCTEH, COOPKH T'€HOMOB U TPAHCKPHUNTOMOB de
NoVvo, NOJTHOT€HOMHOTI'O ITOMCKa aCCOIMAIINT,

— OCBOCHHE BBICOKOIIPOU3BOAUTEIBHOIO aHAIM3a SKCIIPECCHU TEHOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1aiee
— OII) MAT'UCTPATYPBI

JUis ocBOEHMsI JUCLUILUIMHBI HEOOXOAMMBI KOMIETEHLUH, c(HOpMUPOBAaHHBIE B PAMKAaX H3Yy4EHUS
CJICAYIONIMX TUCHUIUIMH OakanaBpuara: OMOXUMHUSI, MOJICKYJIApHast OMOJIOTHS, TeHETUKA, (PU3NOIIOTHS
pacTeHui, (U3MOJOrUs YeNoBeKa, XXUBOTHBIX M BBICHICH HEPBHOW JESATEIbHOCTH, OMOIOTMYEcKas
CTaTHCTHKA

JIMCUMTUIMHBL W/HITH TPAaKTUKH, JUII KOTOPBIX OCBOCHHE MTAHHOW JMCHUIUIMHBI HEOOXOIMMO Kak
npenmectytoniee: OMUKCHBIE TEXHOJOTMM M OMOMH(pOpPMATHKa, ODKCIEPUMEHTAIbHbIE OCHOBBI
SEpPHON MEIUIMHBI M pagrodapMIipenaparsl, PaquanoHHO-3KOI0THYECKUT MOHUTOPHHT B paifoHax
pasMelleHUsT ~ PaJMaLMOHHO-OMACHBIX  OOBEKTOB,  MPEAJUILUIOMHAs  IpaKkTHKa,  HAay4dHO-
uccieaoBarenbekas padbora

Hucnunnuna uzydaercs Ha 1 kypce B 1 cemectpe.

3. TlepeyeHb MJIAHHPYEMBbIX Ppe3yJbTATOB OOy4YeHHS] MO JAWUCHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUs 00pa30BaTeJbHOM NPOrPaMMbl

B pesynprare ocBoenuss OOIl maructpaTypbl 00y4aromuiics TO0DKEH OBIAAETh CICAYIOIIMMH Pe3yJbTaTaMu
00y4eHus1 10 TUCIMILIMHE:

Koabl koMneTeHuuii Pe3yabTatsl ocBoenusa OOIL IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
Cooeporcanue komnemeHnyui * 00y4Y€eHUsl Mo TUCHUTTHHE® *
VK-6 — crIoco0eH OMpeeNaTh U 3-YK-6 3Harh: METOAMKH CaMOOILIEHKH,
peaNn30BhIBaTh MIPUOPHUTETHI CaMOKOHTPOJIA 31 caMopa3BUTH c
COOCTBEHHOM I€ATEIIbHOCTU U HCIOJIb30BaHUEM IOJIXOJI0B
CIIOCOOBI €€ COBEPIICHCTBOBAHHUS 3I0pOBheCOEpEIKEHUS
Ha OCHOBE CaMOOIICHKH Y-VK-6 YmeTs: pemats 3a1a4u cOOCTBEHHOTO
JUYHOCTHOTO u po(heCCUOHATBHOTO
pa3BUTHS, OIPENENATh U  PEATH30BLIBATH
MIPUOPUTETHI COBEPILIEHCTBOBAHUS

COOCTBEHHOW  JESATENBLHOCTH;  MPUMEHATH
METOAMKA CaMOOIIEHKH W CaMOKOHTPOJIS;
MIPUMEHSTh METOJIUKH, TO3BOJISAIOIINE
VIYYIIUTh U COXPAHUTH 3JOPOBBE B IMpOIIECCE
JKU3HEAEATENLHOCTH

B-VYK-6 Brnaners: TEXHOIOTASIMU U HaBBIKAMU
YIpaBlICHUA CBOEH MO3HaBaTEeNLHOMN
JIEITEITLHOCTRIO M €€ COBEPIIECHCTBOBAHUS Ha
OCHOBE  CaMOOIICHKH, CAMOKOHTPOJS H
MIPUHIIAIIOB CaMOOOpa30BaHUs B TEUCHUE BCel
JKH3HH, B TOM 4YHCJIE C HCIOJL30BaHUEM
3I0POBBECOEPETAIOIINX MTOAX0I0B U METOIUK

OIIK-6 — criocobeH TBopueckd npuMeHsaTh | 3-OIIK-6  3HaTh: NOyTM M NEPCIEKTUBHI
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1 MOU(UITUPOBATH COBPEMCHHBIC
KOMIIBIOTEPHBIE TEXHOIOTHH,
pabotats ¢ mpodeccHoHaATHPHBIMU
0azamMu TaHHBIX, MPO(HECCHOHATBHO
o(opMIISTE ¥ IPEICTABIATh
pe3yabTaThl HOBBIX pa3paboToK

MPUMEHEHUSI COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJOTMH B OWOJOTMYECKHX HayKax u
00pazoBaHNH

Y-OIIK-6 YmeTs: paborath c
MpOoPEeCCHOHALHEIMI ~ 0a3aMu W OaHKaMH

JTAHHBIX B n30paHHOM obmactu
npodeccuoHanbHON AESITeIBHOCTH
B-OIIK-6 Bnanets: HEOOXOIUMBIM

MaTeMAaTHYECKUM ammapaToM ¥ HaBBIKAMH
aHanusa " XPaHECHUS 3IEKTPOHHBIX
U300paKCHUN, HMMEET ONBIT MOAU(DUKAINN

KOMIIBIOTEPHBIX ~ TEXHOJIOTHH B IIENsIX
PO eCCUOHANBHBIX HCCIICTOBAHUH.

OIIK-8 — crocoOeH UCIOoIb30BaTh 3-OIIK-8  3HaTh: THUOBI  COBPEMEHHOH
COBPEMEHHYIO HCCIICIOBATENLCKYIO | almapatypbl Ul IMOJIEBBIX H J1a0OpaTOPHBIX
anmnapaTtypy U BIYUCIUTCIIbHYIO UCCIICIOBaHUH B 001acTu nmpodeccuoHambHON
TCXHUKY IJId pCHICHUA JCATCIBHOCTH,

MHHOBAallMOHHBIX 33]1a4 B V-OIIK-8 YMers: HCII0JIb30BaTh

MpoeCCHOHANBEHON ACATENFHOCTH. | COBPEMEHHYIO BBIYHCIUTENEHYIO TEXHUKY
B-OI1K-8 Bnaiers: ciocOOHOCTHIO TBOPUECKU
MOJIU(PHUIMPOBATh TEXHUUYECKHE CPEJICTBA IS
peleHus WHHOBAIIMOHHBIX 3a1a4 B
po(heCCUOHATBHON IEATEIIbHOCTH

IK-1 — cr1oco0eH HCII0Ib30BaTh 3-1IK-1 3HaTh: METOABI U CHOCOOBI pelIeHus

nH(OpMaMOHHEIE pECypCEHI,
HAYYHYIO, OTIBITHO-
HKCTIEPUMEHTAIBHYIO U
prOOpHYTO 0a3kl IO TEeMaTHKE
MPOBOJIUMEBIX MCCIIEOBAHUIA U
(nnn) pa3paboTok, (GopMyIUPOBATh
PEe3yJIbTaTHI, TOJTYYCHHBIE B X0/1€
PELICHUs NCCIIE0BATEIECKIX
3amaq

WCCIIEIOBATENIbCKUX ~ 3aJad 10 TEeMaThKe
MIPOBOAMMBIXUCCIIEOBAHUI u (mm)
pazpaboTok;  3HAaTh:  HOPMATHBHBIE M

TEXHHYECKUE TPeOOBAaHUS K HCIOJIb30BAHUIO
UHQOPMAIIMOHHBIX ~ PECypcoB,  OOBEKTOB
HAay4YHOH,  OIBITHO-3KCIEPUMEHTAIBHON WU
npuOOpHOI 0a3bl MO TEeMaTHKE MPOBOIUMBIX
WCCIIeIOBAaHUN U (MITH) Pa3padoTOK

V-TIK-1 YMerTsb: HPOBOJUTH
WH(OPMAIMOHHBIA  TIOWCK ISl pEIIeHUs
HCCIIeIOBATEILCKUX 3a/1a4

B-IIK-1 Bnmametrs: wMeTogaMu IPOBEACHHE

HCCJIeI0BAHUMN, IKCIIEPUMEHTOB, HAOIIOACHHIA,
M3MEpPEeHWid  TOJl  PYKOBOACTBOM  Oouee
KBJIU(UITUPOBAHHOTO PabOTHUKA, METOAaMHU
(opMyJIMpOBaHUS  BBIBOJIOB 110  HMTOTaM
IIPOBEJICHHBIX MCCIIEIOBAHUM, SKCIIEPUMEHTOB,
HaOJI0ICHUH, U3MEpeHNI

4. O0beM TUCHMIIMHBI B 324eTHBIX eAMHUIAX C YKA3aHHEM KOJHMYeCTBA aKaJeMHYeCKHX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4arommxcs ¢ npenojgasaresieM (10 BUIAM 3aHATHI) H
HA CaMOCTOSITEIbHYIO padoTy 00y4aromuxcs

coCTaBlsieT 2 72

OO0mass TpyaoeMKOCTh (00beM) JAUCIUILINHBI 3aUETHBIX EIUHUIIBI

aKaICMHUYCCKHUX Yaca.

(3.e.),

4.1. O0vém Oucuyuniunsl no 6UOAM YUeOHBIX 3aHAMUI (8 YaACaX)



KoanuecTBo 4acoB Ha

B a
uj1 padoThI BHJI paboThI:

KonrakTHast paﬁoTa oﬁytmmumxca C mpenogaBaTejieM

AyIUTOpHBIE 3aHSATHSI (6ce20) 28
B ToMm umcne:

JAeKyuu 14

npaxkmuiecxue 3aHsAmus 14

(U3 HUX 8 (hopMe npaKkmuueckol n0020MmosKiL)

nabopamopHule 3aHAmusL
(u3 HUX 8 Ghopme NPaKmuyecKol NO02OMOBKU)

ITpoMe:xyTOUHAS aTTECTAIUSA

B ToM uncie:

3auem +
3a4em ¢ OUeHKoU
9K3aMeH
CamocTtosiTeqbHasi pab0oTa 00y4al0IIHXCS
CamocTrosiTeibHasi padoTa 00y4Yalomuxcs 44
Bcero (4achl): 72
Bcero (3aueTHble eIMHUILBI): 2

5. Coaep:kanue NUCHUILIMHBI, CTPYKTYPHMPOBaHHOe MO TeMaMm (pa3aejiaM) ¢ YKazaHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI

5.1. Pazoenwt oucyuniunvl u mpyooemKocns Ho 6UOAM YUeOHbBIX 3aHAMUIL
(6 akademuuecKux uacax)

HaumenoBanme pasgesa / Bunel yueoHoii padoThI
Henens
TeMbl TUCIUILTHHBI
Jlek IIp JIad Bueayn | CPO
1-16 Buonornyeckas mHpopMaTHKa 14 14 44
1.1. AHanu3 reHOMHBIX JTaHHBIX 4 4 14
1.2. AHanu3 TPaHCKPUIITOMHBIX 4 4 10
JTAHHBIX
1.3 AHanu3 NpOTEOMHBIX JaHHBIX 4 4 10
1.4 Aranmn3 MeTabOJIOMHBIX 2 2 10
JAHHBIX
Bcero: 14 14 0 0 44

5.2. Coodepotcanue oucyuniunsl, CmMpyKmypuposanHnoe no pazoenam (memam)

Jlexyuonmuwiii Kypc

Conep:xanue
HaumenoBanue pazaesa / Aep

Henensn
TeMbI TUCIHUIITNHBI

1-16 1. buonornyeckas nHpopmMaTuka

1.1. AHann3 reHOMHBIX TaHHBIX I'enomubie 0a3bl ganHbIX. BLAST. BeipaBHuBaHHEe
Ha pedepeHCHBIN TeHOM 1 cOopka de Novo.
[Nafituralinel 06pabOTKH T€HOMHBIX JTAHHBIX.

1.2. AHanu3 TpaHCKPUIITOMHBIX AaHHBIX  |ba3bl JaHHBIX, COAEpIKAIINE MOCIEA0BATEILHOCTH
EST, xIHK, MmPHK. BeipaBHuBanue Ha
pedepeHCHBII TpaHCKpHUIITOM 1 cOopka de Novo.
[Naiinnaitnel 00paOOTKH TPAHCKPUIITOMHBIX JAHHBIX.
Amnnoranus. O0oranienue TepmMuHamu [ eHHOM




OHTOJIOTHH.

1.3 AHanu3 IpOTEOMHBIX JTaHHBIX Basbl JaHHBIX, COACpIKALINE ITOCIICA0BATEIBHOCTH
oenkoB. BLAST _P. INajiriaiiHbl 00paOb0oTKH
IIPOTEOMHBIX JaHHBIX. AHHOTaNUs. AHAITU3
MTOCTTPAHCIISIIUOHHBIX MOM(DHUKAIIHIA.

1.4 AHann3 MeTab0JIOMHBIX JAHHBIX MeTtabomoMHEIe 0a3bl JaHHBIX. [u3aiin
MeTabOJIOMHOTO 3KcIiepuMenTa. Busyanu3zarus
JAHHBIX META0OJOMUKH.

HpaKmuueCKue/ceMuHapCKue 3aHAMUA

Coaepxanne
HaumeHoBaHue pasaesa / aep

Henensn
TeMBI JUCIUILIHHBI

1-16 1. buonornyeckasi unHgopMaTuka
1.1. AHanu3 reHOMHBIX JTaHHBIX Beenenue B Linux. Python. Bioconda. Orerka
KayecTBa qaHHbIX cekBeHupoBanus JJHK. BLAST.
I'pader 1e Bprouna. K-mepsi. Galaxy-cepsep.

1.2. AHanu3 TpaHCKPUNITOMHBIX JAHHBIX BripaBauBaHue Ha pedepeHCHBINA TPAHCKPHUIITOM.
Amnanu3a tudepeHInanbHON IKCIPECCHU TEHOB.
O6oramenne repmuaaMu | earHoit OHTONOTHH.

1.3 AHanu3 npOTEOMHBIX TaHHBIX [Iporeomubie 6a3bl JaHHBIX. AHHOTAIUS TaHHBIX
npoteoMukd. [101yKOIn4ueCTBEeHHBIN aHAIN3.
1.4 Anann3 MeTaOOJIOMHBIX JAHHBIX Busyanuzaiyst MeTab0JIOMHBIX JTAHHBIX.

6. IlepedyeHb y4eOHO-MeTOAMYECKOr0 o0eclmeyeHUs] [JIsI CAMOCTOSITEIbLHOW  PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

1. NGS: Boicokonpou3sBoutenbHoe ceksenuponanue / JI.B. Peopukos, 1.0. Kopocrus, E.C.
[[ly6una, B.B. Unbunckuii. — 4-e u3n. — M.: Jlaboparopus 3nanmii, 2021. — 232 c.
2. buonngopmaruka: yueonuk / H.YO. Hacosckux. — M.: '9OTAP-Menua, 2020. — 352 c.

7. ®OH/A OLIEHOYHBIX CPeICTB A/ MPOBeAeHUs] MPOMEKYTOUHONH ATTeCTAlMH 00y4YaroUMXcsl 1Mo
AUCHUILINHE

7.1. CBs13b Mex1y (pOopMHUPYEeMBbIMH KOMIIETEHIIUSIMU U GopMaMH KOHTPOJISI HX OCBOCHHA

Ne | Konrposmpyemsie pasgeasl | Kox koHTpoanpyeMoil KoMneTeHIUH (MK HaumeHoBaHue
n/n (TeMbI) TUCHUMTUHBI eé yactu) / u ee popmMyJMpoBKa OLIECHOYHOTI'0 CpecTBa
(pe3yJIbTaThl IO pa3/iesiam)
1. Paznensr 1-2 YK-6, OIIK-6, OIIK-8, [TK-1 KOHTpOJIbHAs padoTa,

npakTuieckas pabora,
BOITPOC 3a4€THOTO
Ouera.

7.2. Tunoevte KOHmMpOJ/ibHblEe 3A0aHUA UIU UHbLE mamepuaiibl

7.2.1 Konmponasnas paboma

Kountpoasnas padora no Pazneny 1 «OMHKCHBIE TEXHOJIOTHI»

TumnoBbie BOMPOCHI 7151 KOHTPOIBHOM pabOTHI:

1. CexkBeHUpOBaHNE HYKJIEHHOBBIX KUCIIOT MIEPBOTO, BTOPOTO U TPETHErO MOKOJIEHUS
2. OgncTKa HYKIEUHOBBIX KUCIIOT i1t NGS

3. IlpuroroBnenne 6ubmmorek g NGS

4. OnieHka kadecTBa rnepBUYHbBIX 1aHHBIX NGS

5. OTHOHYKJICOTHUTHBIE TTOIUMOP(PUZMBI

6. O01IMe NPUHLUIIBI IJITAHUPOBAHUS OMUKC-IKCIIEPUMEHTOB




7. PanioMu3anus ¥ HIOBTOPHOCTH B OMHUKC-IKCIIEPUMEHTAxX

8. CekBeHHPOBAHME OTACIBHBIX KIETOK

9. Merarenomuka. dusoreHoMmuka. OCHOBHBIE 3a7a4H U IMOIXOIbI
10. Dnurenomuka. OCHOBHBIE 3a0aYH U ITOIXObI

11. Tpanckpuntomuka. OCHOBHBIE 337a41 U MOIXOIbI

12. IIporeomuka. OCHOBHBIE 3a/1a4 U MOJXO/IbI

13. Merabonomuka. OCHOBHBIE 33Ja41 U ITOIXO0/IbI

KonTpoasnas padora no Pazneny 2 «buounnpopmaruxa»
TunoBbie BOMPOCH ¥ 33/IaHUsI KOHTPOJIBHON PaOOTHI:
1.Knaccudukanus 6monnpopmaTndeckux 0a3 JaHHBIX U UX PYHKITUU
2. JIns 4ero UCIoJb3yIOT FTeHOMHBIE Opay3epbi?

3. Kimtouessie anements NCBI

4. @opmar FASTA

5. KirtoueBbie anements UniProt

6. Xapakrepuctuka Ensembl

7. Aa"orauus reHos B Ensembl

8. UTto Takoe nmapHO€ BHIPABHUBAHME [10CIIEJOBATEILHOCTEN?

9. Uto Takoe ToMoJIOTH, OPTOJIOTH, apaioru?

10. Yto Takoe riobaibHOE U JTOKAIBHOE BhIPaBHUBAHUE?

11. OcHOBHBIE 3Tambl JOKAJILHOTO MAPHOTO BHIPABHUBAHUS MTOCIIEI0BATEILHOCTEH OEIKOB
12. OcHoBubie nHCTpyMeHTH! BLAST. Tunet BLAST

13. MHoecTBEHHOE BbIpaBHUBAHHE M1OCIEI0BATEILHOCTEN

14. AHanu3 sKcIpeccuy reHOB € IOMOIIbI0 MUKPOYMIIOB.

15. ba3bl TaHHBIX OMOJOTMYECKUX ITyTeH

13. MoTuBBI O€ITKOB

14. Coopka reHOMa ¥ TPAHCKPHUIITOMA

15. AnHOTAaIUs TeHOMA, TPAHCKPHUIITOMA, IIPOTEOMA

0) KpuUTepUM OIEHWBAHMS KOMIETEHIIH (pe3yabTaTOB):

Konmponsnvie pabomel mpoBoisaTcs 2 pa3a B CEMECTP Ha MOIYJIBHBIX HEJESIX MO PACIHCAHHUIO,
yCTaHaBJIMBaeMOMY JekaHaToM. OHHM HpoBoAsATCS B (opMe TECTOB WJIM HHOM BHJAE IO BBIOOPY
IpernoaaBaTessl ¢ y94eTOM 00beMa H3y4eHHOT0 MaTepuaa 1o Kypcy.

OrneHuBaHuE CTYAEHTa MPOBOIUTCS MpErNojaBaTe]eM HE3aBUCUMO OT HaJM4YUs WM OTCYTCTBHS
CTyaeHTa (MO yBaXHUTENbHOM WJIM HEYBaXWUTEIbHOW mpuuuHe) Ha 3aHsaTuu. CTyneHTy,
IPOMYCTUBIIEMY MO YBa)KUTEJIIbHOW MPUYMHE KOHTPOJBHYIO MOIYJIbHYIO PabOTy, MpPEIOCTaBIIsSETCS
BO3MOXKHOCTB OTpaboTKH. OTpaboTaTh 3aHATHE MOXKHO IO COTJIACOBAHMIO C MPENOJABATENIEM B YETKO
YCTAHOBJICHHBIE CPOKU B COOTBETCTBUH € T'paIKOM KOHCYJIbTALMH MpernoiaBaTess, KOTOPbId UMeeTCs
Ha Kadeape u Ha opULMATBHOM caiiTe Kadeaphl.

OrneHuBaeTCsl CTEMEHb YCBOGHUS TEOPETHUYECKUX 3HAHUU 10 CJIEeIYIOIUM KpUTEpUsM:
NPaBUWIBHOCTb, MOJIHOTA W JIOTHYHOCTh MUCHBMEHHOTO OTBETA, CIOCOOHOCTHIO MPOMILTIOCTPUPOBATH
OTBET MpUMEpPaMH.

B) OITMCAHME IIKAJIbI OIICHUBAHHMS:
MakcumainbsHbIi 6aut 3a KOHTPOJIbHY0 padoTy — 10. Kaxkaslit Bompoc ornieHnBaercs B 2 Gasuia.
7.2.2. IlpakTnyeckas padora

a) TUMOBBIC 3aaHUs (BOIIPOCHKI) - 0Opa3el:

1. [Touck HayuHbIX myOnukarmii B PubMed
2. [Touck nykmeoTuaHbIX TocienoBaTenbHoCcTe B NCBI



3. Pabota ¢ popmaroB FASTA

4. Pabora ¢ UniProt

5. Pabora ¢ reHomHbIM Opay3zepom Ensembl — mouck mHbopmanum o 3amaHHBIX penojaBaTeieM
Oenkax

6. [TapHoe BrIpaBHHBaHUE TIOCIEIOBATEIHLHOCTEM

7. ITouck romosoros ¢ ucrnonbzoBanueMm BLAST mpu pa3HbIX mapameTpax aaropurma
8. ITouck ¢ ucnonpzoBanueM BLAST mo ygactkaMm mocienoBaTebHOCTER

9. ITouck romosoros ¢ ucnonbzoBanuem BLAST B pa3HbIX Bugax

10. MuoOxecTBEeHHOE BRIpaBHUBaHUE mocieaoBareasHocTei B Clustal Omega

11. Uzyuenue 6uonorunueckux myreit ¢ momomsio KEGG

12. zydenne OMONOTHYECKUX MyTEH ¢ moMoIpio Reactome

0) KpuUTEpHUH OICHWBAHMS KOMIETEHIINH (pe3yabTaTOB):

YCTHBIN OIpoc MPOXOAHUT B popMe pa3BepHYTON Oecebl — TBOPUECKOM TUCKYCCHH, OCHOBAaHHOM
Ha TIOATOTOBKE BCEH Tpynmbl MO OOBABICHHOH 3apaHee TeMe NpPH MaKCUMAIbHOM YYacTHH B
00CYXXJIEeHUH CTYIEHTOB rpymnibl. Kak npaBuio, OMH CTYIEHT PAcKpbIBAET OJIMH BOMPOC TEMBI, JaBast
HauOosee NoJHbIM oTBeT. OCTalnbHbIE AENAIOT JONOJHEHUS, BHICKA3bIBAIOT PAa3IMUHBIE CYXACHUS U
apryMeHTalu0, MOTYT 33J1aBaTh BOIIPOCHI IpYT APYry U npenojasarento. [IpenogaBarTens HanpaBisieT
XOJ] TUCKyCCHH, oOpaiiasi BHUMaHHE Ha CYIIECTBYIONIME HAay4HbIE MPOOJIEMBI 00CYKIAeMON TEMBI,
npejiaras CTyJeHTaM HallTh COOCTBEHHOE UX pelICHHUE.

B) OIMKMCaHUC MIKAJbl OHCHHNBAHUA:
MakcumainbHas Ooli€HKa 3a YCTHOC BBICTYIIJICHUC U pa60Ty Ha CCMHUHAPCKOM 3aHATHH — 3 damna.

3 6anIa — CTYACHT JaeT MOJIHBIA OTBET Ha MOCTAaBJICHHBIA BOIIPOC, PeYb €ro CBOOOJHA M I'PaMOTHA,
KOHCIICKT HC 3a4YUTBhIBACTCA, a HWCIOJB3YCTCAd JIMIOIb Kak OHOpHI)II\/’I, CTYACHT JO€JIacT BaAXHBIC
JIOTIOJTHEHUSL TI0 CYILIECTBY JPYTUX BONPOCOB, 3HAYUTENBHO MPOSICHSIONIUME OTICNbHBbIE ACHEKTHI,
KOTOpBIE HE SBJIAIOTCS TIOBTOPAMH, XOPOIIO pa3dupaeTcs B 00CyKIaeMOM MaTepuaie, IeMOHCTPUPYET
3HaHUE HUCTOYHUKOB, OuONMorpaduu, pasiMyHbIX TOYEK 3pEHHs IO H3ydaeMoW TeMme, yMeeT
AHAJIM3UPOBATH TCKCTHI, MIPUXOANUT K CAMOCTOATCIIBHBIM apTYMCHTUPOBAHHBIM BbIBOJAM U OTCTAWBACT
CBOIO TOUKY 3p€HUs, COOITI0IaeT HOPMBI JTUTEPATYPHOU peyH.

2 0anaa — CTyIeHT Xopouio paszbupaercs B oOCyKJaeMOM Marepualie, JEMOHCTPUPYET yMEHHE
KPUTUYECKH aHAJIM3UPOBATh WCTOYHMKHM M PA3IMUYHble TOYKU 3peHHs MO oOCyxaaeMol mpobiieme,
MNPpUXOAUT K CaMOCTOATCIIBHBIM apTrYMCHTUPOBAHHBIM BBIBOJAaM, HE IMPOABJISACT aKTUBHOCTH B pa60Te
IpYMIIbI HA ceMUHape (TOTOBUTCS U OTBEYAET TOJBKO HAa OJUH BOIPOC CEMHUHAPCKOTO 3aHATHS).

1 6aqy1 — CTYAEGHT HENOJHO BIAJCET MATEpUAIOM, NPH H3JIO0XKEHNH (AKTHYECKOTO MaTepHaia
JIONYCKAeT OT/EIbHbIE HETOYHOCTH, 3HAET pa3iMyHble TOUKU 3pEHUs 10 00CyxaaeMoil mpobieme, HO
BO3HHUKAIOT TPYIHOCTH C WX aHAIM30M, YMEET M3JaraTh COOCTBEHHYIO MO3MIIMIO, HO HE BCE BBIBOJIBI
HOCAT JIOKa3aTeNbHBIH XapakTep, NMPH OTBETE AaKTUBHO MOJb3YETCS KOHCIEKTOM BIUIOTH IO €ro
3a4YUTBIBAHU.

7.3. MeToanyeckue MaTepHajbl, ONpeesiiOIHe MPoUeIypbl OleHUBAHUS 3HAHMIA, YMEHMIi,
HABBIKOB M (WJIM) ONBITA [JeATEJbHOCTH, XAPaKTePU3YOIIMX JTanbl (OPMHPOBaHUS
KOMIIeTEeHIU

—HWroroBas arrecranus MO TUCHUILUIMHE SBJISETCS HMHTETPajJbHBIM TMOKAa3aTeleM KauecTBa
TCOPCTUUCCKHUX U MPAKTUYCCKUX 3HAaHUN U HABLIKOB O6yanOIHHXC${ 110 JUCHOUIIJIIMHE U CKJIaAbIBACTCA
U3 OIICHOK, MOJyYEHHBIX B XOJ€ TeKYIICH U TPOMEKYTOUHON aTTECTAIIHH.

—Tekymass arrecranusi B CeMecTpe MPOBOAMUTCA C IIeNIbI0 OOECHeueHUss CBOEBPEMEHHOMU
00paTHO¥ CBSI3H, 7151 KOPPEKIIMU O0YUICHHS, aKTUBH3AIIMH CAMOCTOSITEIIbHON PaboThl 00yJarOIUXCs.

—IIpomexxyTounass arTecranus TpeAHAa3HAYeHa [UIS OOBEKTUBHOTO TOATBEPXKICHUS W
OILICHUBAHUSI JOCTUTHYTHIX PE3yJIbTATOB O0YUCHHUS TIOCIIE 3aBEPIICHIS N3YICHUS TUCIUILTIHBI.



—Tekymas arrecTanusi OCyIIECTBISIETCS Ba pa3a B CEMECTD:

okoHTpoJibHasg Touka Ne 1 (KT Ne 1) — BricTaBiisieTcsi B 3JIEKTPOHHYIO BEIOMOCTh HE MO37HEE §
Helenu ydeOHoro cemectpa. Bkiouaer B ce0si OLIGHKY MEPONPUSATUN  TEKYIIEro KOHTPOJIIsS
ayJUTOPHOM U CAMOCTOSITETLHOW PabOThl 00YUYAIOMIETOCs M0 pa3/ieinaM/TeMaM y4eOHOW JAUCIUTIIMHBI
¢ 1 mo 8 Henemo yaeOHOTO cemecTpa.

okoHTpoJibHas Touka Ne 2 (KT Ne 2) — BbicTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTh He 1o3Hee 16
Helenu ydeOHoro cemectpa. Bkirouaer B ce0si OLIGHKY MEPONPHUSATUN  TEKYIIEro KOHTPOJIsS
ayJIUTOPHOM U CAMOCTOSITETLHOW PabOThl 0OYUYAIOMIETroCs MO pa3/ienam/TeMaM y4eOHOW JAUCIUTIIMHBI
¢ 9 mo 16 Henenro yueOHOTO cemecTpa.

Hcknrouenue: Tekymas atrectanus B 8 cemectpe o0ydeHHs 10 00pa3oBaTeIbHBIM MPOrpaMMaM
OakanaBpuaTta, B KOTOPOM eAMHCTBEeHHass KoHTpoJsibHas Touka Ne 1 (KT Ne 1) — BeicraBmsieTcss B
AIIEKTPOHHYIO BEJIOMOCTh HE To3aHee 6 Henmenu ydeOHOro ceMmecTtpa. Bkirouaer B ceOs OICHKY
MEPONPUIATHI TEKYIIEro KOHTPOJISl ayAUTOPHON M CaMOCTOSITENbHOW paboThl O0yYaromierocs Io
paszzaenamM/TeMaM yuyeOHON AUCIUILINHBI ¢ 1 o 6 Heneno y4eOHOro cemecTpa.

—PesynbTaTel Tekyllell M NPOMEXKYTOUHOM aTrTecTalMy MOABOAATCA IO UIKajne OaibHO-
PEUTHHTOBOW CUCTEMBI.

JTan peiiTHHrOBOM cUCTEMBI / Henens Baan
OneHo4Hoe CpPeICcTBO Y r— Y P—
Tekymas arrecraunust 1-16 36 - 60% ot 60
MaKCHMYyMa

KonTpoannas Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpedcmego Ne 1.1 2 60% ot M1 M1
KonTpoabHast Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 2.1 9 60% ot T1 T1
IMpome:kyTOUYHAsI aTTECTALHS - 24 — (60% 40) 40
3ayeT ¢ OIleHKOH -

HUTOI'O no xucuuijimHe 60 100

* - MUHMMaJIbHOE KOJMYECTBO OAJIOB 32 OLIEHOUHOE CPEJICTBO — ATO KOJIMYECTBO OaisioB, HabpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEICTBO 3aCUMTHIBAECTCA, B IPOTHBHOM Cllydyae
oOyyaromuics T0KEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEMHUECKYIO 3aJI0JDKEHHOCTh 10 TeKyILei
WIM MPOMEXKYTOUYHOM arrecTaiud. MUHUMaNbHOE KOJIMYECTBO OAJJIOB 3a TEKYIIYIO aTTECTaluio, B
T.4. OTJEJIBHOE OLIEHOYHOE CPENCTBO B €€ COCTaBE, U NMPOMEKYTOUHYIO aTTeCTalnio cocTasisieT 60%
OT COOTBETCTBYIOIINX MaKCUMAaJIbHbBIX OaJIOB.

7.4. llkana oueHkH 00pa3oBaTeJIbHBIX 10CTHKEHUH
WroroBast aTTecTarus 1o AUCHUIIINHE orleHuBaeTcs mo 100-0aibHON MIKalie U MpeCTaBIseT

CyMMy OallioB, 3apa0OTaHHBIX CTYJIEHTOM TMpPU BBHINOTHEHUH 3aJaHUN B paMKax TeKymed u
MIPOMEKYTOUYHOM aTTECTALNKI

Cymma Oyenka no 4-x 6annvHoll wikane Oyenka Tpeboeanusn K ypoeHio 0céoenun
bannoe ECTS yueonoi OucyunIunbl

O1LieHKa «OTIIMYHOY BBICTABIISETCS
CTYJICHTY, €CJI OH IIyOOKO U IPOYHO
YCBOWJI IPOTPaMMHBII Matepual,
MCYEPITBIBAIOLIIE, TI0CIIEI0BATENIBHO,
90-100 5- «omnuunoy/ «3aumeno» A YEeTKO H JIOTUYECKH CTPOHHO €ro
U3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHall MOHOTPaHIECKOit
JIMTEPaTyphl




85-89 B OLieHKa «XOPOIII0Y BHICTABISAETCS
CTYIEHTY, €CJIM OH TBEPAO 3HAET

4 - «xopouwoy/ MaTtepuai, TPaMOTHO H IO CYIIECTBY
«3aUmMeHo» W3Jaraet ero, He JOMycKas

75-84 C CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOTIPOC

70--74

D OreHKa «yIOBIETBOPUTEIEHO
BBICTaBIISICTCS CTYJICHTY, €CIIU OH

65-69

MMEET 3HAHHMS TOJIBKO OCHOBHOTO
MaTepHala, Ho He yCBOMII €ro JeTalei,
3 - «y0osremeopumenvHoy/ «3a4meHo» JIOITYCKAET HETOYHOCTH, HEJJOCTATOYHO
60-64 E MpaBUIbHBIE (OPMYIHUPOBKH,
HapyLIEHUs JOTUYECKOI
MOCTIETIOBATEIIEHOCTH B U3JI0KESHUH
IPOrpaMMHOr0 MaTepuaa

OreHKa «HEYI0BJIETBOPUTEILHO
BBICTABIISIETCS CTYJICHTY, KOTOPBIN HE
3HAET 3HAUUTEIIbHOM YacTu
OpOrpaMMHOTO MaTepuala, JOMyCcKaeT
cymecTBeHHbIe omnOku. Kax

F MIPaBHIIO, OTICHKA
«CHCYOOBJICTBOPUTCIIBHO» CTAaBUTCA
CTYZAEHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yUeHue 0e3
JOITOJTHUTCIBbHBIX 3aHIATHH 110
COOTBETCTBYIOUIEN JUCLUIUINHE

2 - «Hey0081emMBOPUMENLHOY/
«He 3a4UMeHO»

0-59

8. MEPEYEHL OCHOBHOW U JOMOJHUTEJLHON YYEBHOM JIMTEPATYPBI,
HEOBXOJIUMOIi 1JI51 OCBOEHUSA U CHUTIINHBI

@) OCHO6HAA yuedHaa Tumepamypa:

1. NGS: BssicokonpousBomutenbaoe cekBenuposanne / J[.B. Pedpukos, 1.0. Kopoctun, E.C.
ly6una, B.B. Uneunckuii. — 4-e u3a. — M.: Jlaboparopus 3Hanmii, 2021. — 232 c.

2. buonngopmaruka: yueonuk / H.}O. Yacosckux. — M.: [DOTAP-Menua, 2020. — 352 c.

0) OononnumenvHan yueonan numepamypa.

1. Omics Technologies and Bio-engineering 1% Edition / eds. D. Barh, V. Azevedo — NY: Academic
Press, — 618 P. eBook ISBN: 9780128047491

2. buoundopmaruka: yuyeOHUK Ui akaaemudeckoro Oakanaspuara / B.E. Credanos, A.A. Tyny0,
I[".P. MaBpomyno-Cronsipenko. — M.: M3narensctBo HOpaiit, 2019. — 252 c.

9. MEPEYEHH PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXO/JUMbIX J1JISA
OCBOEHMUSA JTNCIUITIVINHBI

1. baza manueix Ensembl — URL.: https://www.ensembl.org/

2. baza mannbsix NCBI — URL: https://www.ncbi.nlm.nih.gov/

3. Galaxy-cepsep — URL.: https://usegalaxy.eu/

4. baza nannbix The Human Protein Database — URL: https://www.proteinatlas.org/

10. METOJAWYECKHUE VKA3AHHUS JUISS OBYYAIOIIMXCA 1O OCBOEHHIO
TACIATITAHBI




N3yuenne aucuuiuimabl «OCHOBBI OMUKC-TEXHOJOTHI U OMOMH(OPMATUKH» OCYLIECTBISETCS B
dbopme JIeKIWNA, CEeMHHAPCKUX 3aHSATHH W CaMOCTOSITEIIBHOW palboThl oOydaromuxcs. BakHbiM
YCJIOBUCM [JIA OCBOCHUA JUCHUILIIMHBI B ITPOLECCE 3aHATHHN ABJISIECTCS BCIACHUC KOHCIICKTOB, OCBOCHUC
U OCMBICIIEHHUE TePMUHOJIOTHH W3y4aeMON AMCUMILIMHBL. Martepuanbl JIGKIIMOHHBIX 3aHATUH ClieayeT
CBOEBPEMEHHO TOAKPEIUIATH MPOPa0OTKOM COOTBETCTBYIOIIMX pAa3/eloOB B YyU4eOHHMKAX U3 CIHCKa
OCHOBHOM U JIOMOJHUTENBHON NuTepaTypsrl. JlononnurenbHas npopaboTka U3y4yaeMoro Marepuaia u
OCBOCHHME TNPAKTUYECKUX OMOMH(OPMATHUYECKMX HABBIKOB IPOBOAUTCS BO BpPEMS CEMHUHAPCKUX
3aHaTUi. Ha ceMUHapCcKuX 3aHATUSAX MPUBETCTBYETCS aKTUBHOE y4acTue B OOCYKJIECHUHM MaTepuaia u
MPEJJIOKEHUS TI0 HCCIIEIOBAaHUIO B paMKaxX MPaKTUYECKUX 3aHATHH TeX OMOMOJEKYJ, C KOTOPBIMU
CBA3aHbl HAYUYHBIC MHTCPCCHI CTY/ICHTA.

Lensimu caMOCTOSATENbHON pabOTOM CTyACHTA SBISETCS:

- CHCTEMAaTH3alus U 3aKPEIUICHHWE MOJYYCHHBIX TEOPETUYECKHX 3HAHUN M MPAKTUYECKHX YMEHUH
CTYJICHTOB;

- yriIyOJieHHE U pacIiipeHne TEOPEeTHUECKUX 3HAHU;

- (opmupoBaHUE yMEHUS UCIOIB30BATh CIIPABOYHYIO JIUTEPATYPY;

- (opMHUpOBaHHE  CAMOCTOSTEIBHOCTH  MBIIUICHUS,  CIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTU3alllu;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHHM.

CaMocTosiTenbHast padoTa BBIIIOJIHAETCS CTYIEHTOM IO 33JaHHUI0 MPENojaaBareis, B COOTBETCTBUU C
paboueii mporpaMMoOil TUCIUTUIUHBI.

11. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O IPOLECCA 11O JUCIUIIVIMHE,
BKJUIIOYAS HEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIMMOCTH)

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIIOTUH NP OCYIIECTBICHUN 00pa30BaTeIbHOIO Ipoliecca 1o
JUCIIUIUINHE OCYIIECTBIISIETCS B COOTBETCTBUU C YTBEpKIACHHBbIM [losnokeHneM 00 OneKTpoHHOU
uHpOpMaLMOHHO-00pa3oBarenbHoM cpene MATD HUAY MUDN.

DOneKkTpoHHass cuctema ympaBieHus oOydenumem (LMS) wucmonw3yercs ans  peanuzanuu
00pa30BaTeNbHBIX MPOrpaMM MPH OYHOM, JUCTAHIIMOHHOM W CMEIICHHOM pEXHUMEe OOydYeHHS.
Cucrema peanu3yer CleIyroIIie OCHOBHbBIE (DYHKITHH:

1) CosgaHue u yrpaBJIeHUE KJIACCaMH,

2) Co3naHue Kypcos,

3) Opranusariys 3aucy yJauxcsi Ha Kypc,

4) TlpemocraBiieHHe JOCTYIA K yUeOHBIM MaTepraiaM il yUaIiuxcs,

5) IlyGnukanus 3agaHuil 1Sl YACHUKOB,

6) OreHka 3aaHUi yYaIIuXcsl, IPOBEICHUE TECTOB M OTCIICKHUBAHKE IIPOrpecca 00yIeH s,

7) Opranuzanus B3auMOICHCTBHS yYaCTHUKOB 00pa30BaTeIbLHOIO Mpoliecca.
CucreMa UWHTErpuUpyeTCs C JOMOJHUTEIBHBIMU CEpPBUCAMH, OOECIEYMBAOIIMMHU BO3MOKHOCTD
UCIIOJIb30BAaHUsT TaKWX (YHKIMH Kak pabodwii KaJleHJapb, BHJCO CBsI3b, MHOTOIIOJH30BATEIBCKOE
pelakTHpOBaHUE JOKYMEHTOB, CO3/1aHHe (OpPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA JIJISI PUCOBAHMSL.
ABTOpH3AITUs TOJIB30BATENICH B CUCTEME OCYIIECTBISIETCS IMTOCPEICTBOM KOPITOPATUBHBIX aKKayHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

11.1. Ilepeuenv ungopmayuonnblx mexHon02uil

[Ipu ocymecTBieHHMH 00pa30BaTEIBHOrO TMpolecca IO AWCHUILIIMHE HUCTOJIB3YIOTCS
crenyromue HHHOPMaIMOHHBIE TEXHOJIOTHU:
- IPOBEJICHUE JIKIIMI U MPAKTHUECKUX 3aHSATUHN C UCIIOJIb30BAHUEM CIIaliI-TIPEe3CHTALINN;
- UCTIOJIb30BaHKE O0YUYaIOINX BUICO(DUITHEMOB;
- UCTIOJIb30BAaHUE TEKCTOBOTO peaakropa Microsoft Word,
- ICTIOJIb30BaHKE TaOIMYHOTO peaakTopa Microsoft Excel,
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- UCTI0JIb30BaHuE TeKcToBOro peaakropa NoteBook (biokHoT);

- UCTIOJIb30BaHKE MporpaMMHOUN cpeabl R u repmubana B Ubuntu;

- pabora B ri1o6anpHOM cetn MIHTepHET B MOJIEKYIPHO-OMOIOTHYeCKUX 0a3ax JaHHBIX;

- OpraHM3aIys B3auMOACHCTBUS ¢ 00YJArOIITUMUCS ITOCPEICTBOM 3JIeKTpOoHHOM mouThl 1 DMOC.

11.2. Ilepeuenv npozpammnozo odecneuenus

. TexctoBbIli pegakTop Microsoft Word;

. Tabnmuuneiii penaktop Microsoft Excel;

. Pemakrop npesenranuii Microsoft PowerPoint;

. TexctoBslii penakTop NoteBook (biiokHOT);

. Bpayzepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
. JIokanbHas KOMITBIOTEPHAsSI CETh U TJI00aIbHasl ceTh MIHTEpHET.

. IIporpammuas cpena R.

. Tepmunan B Ubuntu.

0O ~NO Ol WN

11.3. Ilepeuenv ungopmayuoHublx CRPAGOUHBIX CUCHIEM
JloCTyn K SJEKTPOHHBIM OMOIMOTEYHBIM pecypcaM M JIEKTPOHHOW OMOIMOTEYHOW cHcTeMe

(BBC) ocymecTBisieTcst MOCPEICTBOM CIEIUANBHBIX pa3ienoB Ha odunmanbHoM caiite UATD HUAY

MU®U. ObecnieueH AOCTYN K IEKTPOHHBIM Katanoram oubiamorexu MATD HUAY MUDMU, a takxe

ANeKTpoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX

JIOTOBOPOB C TIPaBOOOIAATEIIMH YIeOHOW W y4eOHO-METOIUYCCKOW JTUTEPATypPhl, METOIUICCKIX

nocoouii:

1) Nudopmanmonnsie pecypcbl Cetnn Koncynmerant IDmroc, www.consultant.ru (uH(bOpManus
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TENIEKOMMYHHUKAITMOHHBIX TEXHOJIOTUI);

2) DNeKTPOHHO-O0MOIMOTeYHAs cucreMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narensctBa Jlanby, https://e.lanbook.com/;

4) OnexkTpoHHO-01OMoTeyHast cuctema BOOK.ru, www.book.ru;

5) ba3b1 nanHbIX «ONeKTpOHHO-0MOMMoTeuHas cuctema elibrary» (OBC elibrary);

6) bazosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) basbl nanHbIX «OnekTpoHHas 6ubnanoreka Texunyeckoro BY3a» www.studentlibrary.ru;
8) OneKTpoHHO-0MOIMOoTeUHast cucteMa «Anoyke.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DraexrponHO-6HOMMOTeuHas cuctema «9BC FOPAUTy, http://urait.ru/.

12. Onucanume MaTepHaJbLHO-TEXHHMYECKOH 0a3bl, HeOOXOAMMOH /Jisi OCYLIeCTBJIEHHSA
00pa3oBaTe/ILHOIO NMPoIecca MO JUCHHUIIUHE

MuHUMaTbHO HEOOXOIUMBIN JUIsl pean3allii JUCIHUIUIMHBI MepeYeHb MaTepUaTbHO-TEXHUIECKOTO
obecreyeHns BKIIOYAET B ce0:

A) aymuropus IS JICKIIMOHHBIX 3aHATHA Ha 30 MOCaTOYHBIX MECT C HOYTOYKOM, MPOSKTOPOM H
HKpPaHOM;

b) aymutopus mnas mpakthdeckwx 3aHATHH Ha 20 MOCcago4YHBIX MecT (KOMITBIOTEPHBIN Kiacc) ¢
JOCTYTIOM K TJI00ansHOM ceTn MHTepHET

13. UHBIE CBEJAEHUS U (MJIN) MATEPHUAJIBI

13.1. Ilepeuenv obpazosamenvHblx MEXHON02UN, UCHONABL3YEMBIX HPU  OCYU{ECHEIEHUU
o0pazoseamenbHo20 npoyecca no OUCYUnIUHe
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Buna 3anarnii
(exkuus,
CEMHHAPBI, HaumeHoBaHue aKTUBHBIX H
Ne | HaumeHoBaHue TeMbl KoanuecTBoO
NMpaKTHYeCKHe HHTEPAKTHUBHBIX (JOPM NMPOBETEHUS
nn JUCIUILIMHBI aK. 4. .
3aHSATHA) 3aHATHI
(B COOTBETCTBHH C
PVYII)
[IpoBeneHMe NEKIUI 1 TPAKTHYECKUX
3aHATHH C UCIIOJIF30BAaHUEM CIIaM/I-
Jlekiun, o N
1 buonndopmaTuka COMIHADLL 24 TIpe3eHTanni; padboTa B TI100aTsHOM ceTH
P WHTepHET B MOJICKYISIPHO-OMOIOTHYECKIX
0a3zax JaHHBIX

13.2. @opmer opeanuzauuu camocmosmensvHou pavomel o0yuarOwuxcs (memol, 6bIHOCUMbLE 0151
CAMOCMOAMENbHO20  U3YUEHUA; GONPOCHL ONA  CAMOKOHMPOIA; MUNOGble 3A0AHUA  OIA
camonpoeepku)

TeMbl 1J151 CAMOCTOSITEJILHOTO HU3YyYCHUA Oﬁy‘-lalOHll/lMI/ICﬂ:

1 I[MomHOTEeHOMHBIN IMOKCK acconuanuii (2 ax. 9)

. Ilpenckazanue Gpynkuuu resa (2 ak. 9)

. DBOJIIOIITMOHHAS TCHOMUKA (2 aK. )

. AHanM3 MyTaluii B KOAUPYIOUINX U HEKOJAUPYIOIIUX 00IacTAX reHoma (2 ak. )
. AHanu3 aJIbTEpHATUBHOTIO CIUIalicuHra (2 ak. 9)

. AHaHM3 OCTTPAHCIAIMOHHBIX MoIUpuKanmii (2 ak. 9)

. AHanu3 OUONOrMUeCcKUX MmyTei B 0a3ax AaHHBIX (2 ak. 9)

. I3ydyeHnue u npenckazanue CTpyKTypbl U QyHKINN OenkoB (4 ak. u)
9. MonekynspHbIil TOKUHT (2 aK. 4)

10. UccrnenoBanne MUKpoOHBIX coobmecTB MeTogamu NGS (2 ak. u)
11. TapretHoe cekBeHHpOBaHUE (2 aK. 4)

0NN bW

13.3. Kpamkuii mepmunonozuueckuil cnoeaps

buoundopmaTuka — MeXIUCHUIUTMHAPHAS 00JaCTh, BKIIOUAOINIAsi B ce0s U3yueHue u pa3paboTKy
KOMIBIOTEPHBIX METOJIOB I UHTEPIPETALMN TaHHBIX BBICOKOIPOU3BOIUTEIBHOIO aHAIU3a.
bucyasdpurHoe cekBeHHMpPOBaHHe — o0OIee Ha3BaHHWE TPYIIBI METOJOB, HANpaBJICHHBIX Ha
usydeHue narrepHa merunuposanus JIHK nocpenctBom 06paboTku €€ OUCyIbhUTOM.
BricokodpdexTuBHas xuakocTHass xpomarorpadpus (BI/KX) —wmerton pasznesieHUs CIOKHBIX
CMECE BEIIECTB, OCHOBAaHHbIM HA pPa3IMYMM B PABHOBECHOM pACIPEICICHUH HX MEXAY IBYMs
HECMEITUBAOIINMHUCS (ha3aMu, OJTHA U3 KOTOPBIX HEMOJABUKHA, a Ipyras MOJABUKHA (IJTIOCHT).
I'azoBasi xpomaTtorpadpuss — (U3HKO-XMMHYECKHUI METOJ pa3felieHus] BEIIEeCTB, OCHOBAHHBIN Ha
pacrpeeieHn KOMIIOHEHTOB AaHAJIU3UPYEMOW CMECH MEXIy JBYMS HECMENIMBAIOIIUMUCI |
JIBUKYITUMUICS OTHOCUTENBHO YT Apyra ¢azaMu, rie B Ka4ecTBe MOJBMKHOM (ha3bl BHICTYIIAET a3,
a B KayeCTBE HEMOJBIKHON (pa3pl — TBEPABIA COPOCHT WIIM >KUIKOCTh, HAHECEHHAs HAa WHEPTHBIN
TBEPABIA HOCUTENb WM BHYTPEHHUE CTEHKU KOJIOHKH.
I'enoMuka — pazzen MOJICKYJISIPHOW T'€HETHKH, MOCBSAIIEHHBIA M3YYEHHI0 T€HOMA U T€HOB >KMBBIX
OpraHu3MOB.
Macc-cnieKTpoMeTpHusi — METOJT UCCIIEIOBaHUS U UACHTU(UKAIIMN BEIIECTBA HA OCHOBE MOHM3AIUU
KOMITOHEHTOB, MMO3BOJISIONICH (pU3MUecKkn pa3inuaTh KOMIIOHEHTHI HA OCHOBE XapaKTePU3YIOMIETO HX
OTHOILIEHUS MACCHI K 3apsy.
MeTtaboi0MHUKa — aHAIIM3 COBOKYITHOCTH BCEX META0OJIUTOB, SBIISIOIIUXCS KOHEYHBIM MPOIYKTOM
oOMeHa BeIlIeCTB B KJIETKE, TKaHU, OPTaHe WM OpraHu3Me.
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Mukpounnbl — TEXHOJIOTHS, UCIOIb3yeMas B MOJIEKYJISIPHOW OMOJIOTMH W MEIUIIMHE, OCHOBAHHAs
Ha MHOKECTBE HEOOJBIINX OAHOLENOYEHYHBIX MOJEKYJ HYKJIECHHOBBIX KHCIOT, KOTOPhIE KOBAJIEHTHO
IIPULIUTBI K TBEPIOMY OCHOBAHHUIO.

HanomnopoBoe cekBeHMpPOBaHHMe — CEMEHCTBO BHICOKOA((HEKTUBHBIX METOJIOB CEKBEHHUPOBAHUS
JHK wnu PHK Tperhero mokosieHus:, OCHOBAaHHBIX HA MCIIOJIb30BAHUN OCIIKOBBIX, TBEPIOTEILHBIX WIIH
MHBIX [10P IMaMETPOM B HECKOJIBKO HAHOMETPOB, YYBCTBUTEIbHBIX K HYKJIEMHOBBIM KUCIIOTaM.
OMMKC-T€XHOJIOTUM — KOMIUJIEKC BBICOKOIMPOU3BOAUTEIIBHBIX TE€HOMHBIX H IMOCTIT€HOMHBIX
TEXHOJIOTHI, HCCIEAYIOIUX BeCh HA0Op OWOJIOTMYECKUX MOJIEKYN, COJEpKAIlIMicS B OTAEIBHOM
KJIETKE, KJIETOYHBIX MOMYJISIUAX UM COOOIIECTBAaX OPraHM3MOB M UX B3aUMOJIEHCTBUE.

I[Iporeomuka — 00JacTh MOJIGKYJSIPHOM  OWOJOTHH, TOCBAMIEHHAS HWACHTU(DUKAIMUA U
KOJIMYECTBEHHOMY aHaNu3y OEJIKOB C HCIOJIb30BAHHEM BBICOKOIIPOU3BOAUTEIBHBIX MOAXOI0B.
CexBeHnupoBanue ciaenymouiero nokojenuss (NGS) — rpymnma BbICOKOIPOU3BOIUTEIBHBIX METOIOB
onpezaeneHusa HykieotnaHou nocnenoparenbHoctd [JHK u PHK.

Cucremuasi 6MoJ0rusi — MEXIUCIUIIMHAPHOE HAYYHOE HAIPaBIIEHUE, 00pa30BaBIIEeCs HA CTHIKE
OHMOJIOTUN U TEOPUU CIOKHBIX CHUCTEM, OPUEHTHPOBAHHOE Ha U3YYCHHE CIOXKHBIX B3aUMOJCUCTBUIN B
JKUBBIX CHUCTEMaXx.

TpaHcKpUMNITOMHKAa — BBICOKONPOU3BOJUTENbHbIE METOABI, pPa3pabOTaHHbIE JAJS HU3Y4YEHUS
coBOKynHOCTH BceX PHK-TpaHCKpHUIITOB KJIETKH, TKAaHU WIX OPTaHU3MA.
JNMreHoMHMKa  —  pasfen  MOJEKYSpHOM  OHOJOrMM,  M3y4amoIlMd  C  [OMOUIbIO

BBICOKOITPOU3BOAUTCIIBHBIX METOA0OB COBOKYITHOCTDb SIIMI'CHCTHYCCKUX MOI[I/I(l)I/IKaIII/Iﬁ TCHETUYCCKOI'O
MaTepHraja KJICTKH.

14. OCOBEHHOCTM PEAJIM3ALIMM JUCLHUIIIUHBI 1151 THBAJIMIOB U JULL
C OTPAHUYEHHBIMHY BO3MOKHOCTSIMHU 3/I0POBbSI

B cootBercTBUM ¢ MeTOAMYECKUMHU peKoMeHAauusiMu Munoopaayku PO (yTB. 8 ampens 2014
r. No AK-44/058H) B Kypce IMpEAIoaraeTcsi UCIoIb30BaTh COLUAIBHO-aKTUBHBIC U Pe(ICKCUBHbIC
METO/Ibl O0y4YeHHS, TEXHOJIOTMH COLMOKYIbTYpHOU peabmintanuu oOyuaromuxcs ¢ OB3 ¢ uensio
OKa3aHHUs IOMOLIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEKINYHOCTHBIX OTHOIIEHUH.

OOyyeHue 1Ml C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3/I0pPOBbSl OCYILECTBISIETCSI C Y4YETOM
UH/IMBUYAJIbHBIX TCUXO(U3MUYECKUX OCOOCHHOCTEH, a JUIl HMHBAIMJIOB TaKK€ B COOTBETCTBUHU C
MHAMBHUYaJIbHOIN MporpaMMoi peabuiIuTaluy HHBAIN/IA.

Jis JMI ¢ HapylleHHeM C¢JIyXa BO3MOXHO IpeaocTaBieHHe HH(OpManuu BU3YaJIbHO
(KpaTKMil KOHCHEKT JIEKIMM, OCHOBHAs U JIONOJHHUTENbHAs JIMTEpaTypa), Ha JIEKIHUOHHBIX |
IIPAKTUYECKUX 3aHATHIX JOIYCKAaeTCs NPUCYTCTBUE ACCUCTEHTA, a TaK K€, CypAONEpPEBOIYMKOB U
TU(DI0CYpIOTIEPEBOTUUKOB.

OneHka 3HaHMM CTYACHTOB Ha TPAKTHYECKUX 3aHATUAX OCYILECTBISETCS HA OCHOBE

MUCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MMCbMEHHO BBIITOJIHEHHBIX MPAKTUUECKUX 3a/1aHUH.
Jloknan Tak e MOXeT ObITh IpefocTaBlieH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEP)KAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KauecTBY M3JIOKEHMsI MaTepuaia
(MOHATHOCTb, KauyecTBO pEeYM, B3aUMOJEHCTBHE C ayauTopued M T. J) 3aMEHSIOTCd Ha
COOTBETCTBYIOIIME TPEOOBAaHHUS, MPEAbSIBIIEMble K MUCbMEHHBIM padboTam (KauecTBO O(opMIIeHUs
TEKCTa U CIMCKA JIMTEPATYPhl, FPAMOTHOCTD, HAJIMYHME WIUIIOCTPAL[MOHHBIX MaTEpUAJIOB U T.1I.)
C yd4eToM COCTOSIHMSI 3I0POBBSI MPOCMOTP KHHO(HIBMAa ¢ TOCIEAYIOIINM aHAINU30M MOXKET OBITh
IPOBEJIEH JIoMa (Harmpumep, pu HEOOXOJMMOCTH JOMOTHU-TEIbHOM 3BYKOYCHIIMBAIOLIEH annapaTypbl
(HaymHuKHM)). B Takom ciydae CTYIEHT NpeAOoCTaBisieT MUCbMEHHBIM aHaau3, COOTBETCTBYIOLIUIT
IPEIbABISEMBIM TPEOOBAHUSIM.

[IpomexyTouHas aTtecTauus AJiS JIMI C HAPYLIEHUSIMU CIyXa MPOBOJUTCS B NMHCbMEHHOM
dopme, mpU STOM HCHONB3YIOTCS OOIIME KpUTEpUM OIlleHHWBaHUA. [Ipm HEoOXOAMMOCTH, BpeMms
MOJTOTOBKU Ha 3a4e€Te€ MOXKET OBITh YBEITUUEHO.

JUis Ui ¢ HapylieHueM 3peHMsl JIOIYCKaeTcs ayaualibHOe NpefocTaBlieHHe HWH(pOpMaIuu
(HampuMep, ¢ UCIOIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEYH), a TAK K€ UCIOJIb30BAHNE HA JIEKLUAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB W T.1.). Jlomyckaercsi MPHCYTCTBUE Ha 3aHATHUAX
accucTeHTa (TOMOITHUKA), OKa3bIBAIOIIETO 00YYAIOMUMCS HEOOXOIUMYIO TEXHUYECKYIO TTIOMOIITb.
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OneHka 3HaHMHA CTYJCHTOB Ha CEMHMHAPCKHX 3aHATUSX OCYIIECTBISIETCS B YCT-HOM (opme (kak
OTBETHl HA BOIPOCHI, TaK WM MpakTHueckue 3agaHus). [Ipu HeoOXoaumocTu aHanu3a GUiIbMa MOMKET
OBbITh 3aMEHEH OIMCAaHUEM CHUTYallud MEX3THUYECKOIO B3aUMOJICHCTBUS (HAa OCHOBE OIBITA
PECIIOHJIEHTa, XYJOXKECTBEHHOM JHUTEpa-Typbl H T.J.), IO3BOJIIONIMM OLEHUTh CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIIQJCHUS METOJAaMM aHalIM3a M BBIABICHHUA  CIECHUPUKA
(YHKLUMOHUPOBAHUS M DPA3BUTHUA ICUXUKH, IO3BOJSIOUIMMU YYUTHIBaTh BIMSHHE STHUYECKHX
¢dakTopoB. [lpu mnpoBe-ACHWH MPOMEKYTOUYHOM aTTeCTaluMd JUIs JUI C HapyLICHUEM 3pEHHS
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOECeJ0BaHUE 110 BOIIPOCAM.

JIuna c¢ HapyumieHMsSIMH OIIOPHO-IBHUIaTeJIbHOI0 anmapara HE HYXJIAKTCI B OCOOBIX
dopmax mpenocTaBiaeHust yueOHBIX MarepuanoB. OAHAKO, C yYETOM COCTOSIHHS 3/I0POBbS 4acCTb
3aHATUM MOXeT ObITh peaan3oBaHa JUCTaHUUOHHO (mpu momouu cetu «MHTtepuer»). Tak, npu
HEBO3MO>KHOCTH IOCELEHUS JIEKIIMOHHOIO 3aHATUS CTYAEHT MOJKET BOCIIOJIb30BAThCsS KpPATKUM
KOHCIIEKTOM JIEKIIUH.

ITpy HEBO3MOXXHOCTH MOCEIIEHUS NPAKTUYECKOIO 3aHATUS CTYIAEHT JOJDKEH IPEIOCTaBUTh
NUCbMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, MMCHbMEHHO BBIMOJIHEHHOE IIPAKTUYECKOE 3a/JaHHeE.
Jloknan Tak e MOXKeT OBITh IpeAOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAauyeCTBY M3JIOKEHMS MaTepualia
(MOHATHOCTh, KayecTBO pEYH, B3aMMOJEWUCTBUE C ayJUTOPHUEH M T. 1) 3aMEHSI0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEAbSBIsEMble K NMHUCbMEHHBIM padoTaM (KauecTBO 0(pOpMIICHUS
TEKCTa U CIHCKA JIMTEPATYPhl, IPAMOTHOCTh, HAJIMYUE WIUIIOCTPALIMOHHBIX MAaTEpUAJIOB U T.1I.).

[TpomexxyTouHast aTTecTanysl Ui JIML C HapyILIEHUSMH OIOPHO-JBUIATEIBHOIO ammapara
NPOBOIUTCS Ha OOMIMX OCHOBAaHUSX, NpPU HEOOXOAMMOCTH TpOIEAypa 3aueTa MOXKET OBITh
peaan30BaHa AUCTAaHLMOHHO (HalmpuMmep, pH MoMoLIM porpammsl Skype).

Jly1s 3TOrO MO AOrOBOPEHHOCTH C MPENOJaBaTesIeM CTYIEHT B OINPEAEICHHOE BPEMS BBIXOIUT
Ha CBSI3b Ul [IPOBEACHUS MPOLeyphl 3aueTa. B TakoM citydae 3a-4eT caaercs B BUJe coOeceoBaHus
no BompocaMm (cM. (OpMbl IMPOBENEHUS NPOMEXKYTOUHOW aTrTecTaluu Jjs JUL C HapyLIEHUSMU
3peHus). Bonpoc u npaktuyeckoe 3a/ilaHue BEIOUPAIOTCS CAaMUM TPerojaBaTesIeM.

[Tpumeuanue: POHIBI OLEHOUYHBIX CPEJCTB, BKIIIOUYAIOLIUE THUIIOBBIE 3aJaHMsl U METOJbl OLEHKU,
KPUTEpPUN OLICHUBAHMS, TIO3BOJSIOIIME OLICHUTh pPE3yJbTaThl OCBOCHMS JAHHON JAMCLMIIIMHBI
oOyyaromumucs ¢ OB3 moryt Bxoauts B coctaB PII/] Ha mpaBax oT/eIbHOTO JOKYMEHTA.

IIporpammy cocrasuu (a) (u):

[1.YO. Bonkoga, a.0.H., mpodeccop oTaeneHus OMOTeXHOIOTUI

Penensent (bl):
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