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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 koMmeTeHIuii

Pe3yabTatsl ocBoenusa OOIL
Cooeporcanue komnemeHnyui *

IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
00y4Y€eHUsl Mo TUCHUTTHHE® *

OIIK-7 TOTOBHOCTh TBOPYECKH MPUMEHSTh | 3HATh: OCHOBHEIE ITOHSITHS, TEPMUHBI U
COBpEMEHHbBIE KOMITBIOTEPHBIE 0COOCHHOCTH CUMBOJIUKH, HCIIOJIb3YEMbBIC B
TEXHOJIOTMH TIPHU COOPEe, XPaHSHUH, | Pa3IHUHBIX 00JIACTAX CUCTEMHOM OMOJIOTHH;
00paboTKe, aHaNH3e U Tiepeaade
Ouonorumueckoit napopMaIuu st | YMETh: KOPPEKTHO HCIIONB30BaTh TEPMHUHBI 1
pelieHus npoheCCHOHATBHBIX MTOHSTHS; CBOOOIHO OPHUEHTUPOBATHLCS B
3a7a4 TPAHCKPUIITOMHBIX UCCJICIOBAHUSIX B
PaaArOOHOIOTHH; TTOJTE30BATHCS CIIPABOYHON U
Hay4YHOM, B TOM YHCJIE MTEPUOANIECKON
JUTEPaATypOH 10 U3ydyaeMOMY MPEAMETY;
Bnagets: HaBbIKaMu pabOTHI ¢ OMOIMOTEKAMH,
METa00IOMHBIMHA ¥ TEHOMHBIMH 0a3aMu
JAHHBIX;
TIK-3 CIIOCOOHOCTP MTPUMEHSATH 3HATh. OCHOBHEIC TEXHOJIOTMH, OCHOBAHHEIC HA

METOJMYECCKUE OCHOBBI
MIPOCKTHUPOBAHUS, BBIIIOJTHCHU A
MOJICBBIX U JTA0OPATOPHBIX
OMOJIOTUYECKUX U IKOJIOTHUECKUX
HCCIIEIOBAaHNH, HCTIOTH30BATh
COBPEMEHHYIO armapaTrypy u
BBIUUCITUTEIBHbBIC KOMITJICKCHI (B

Hekoaupyromux PHK

BHa}ICTBI HaBbIKaMH TICPBUYHOTO aHAJIM3a U
BU3yaJIM3allun METa0O0JIOMHEIX JaHHBIX




COOTBETCTBHH C TIPOPUIEM
MAarucTEPCKOM MPOTrpaMMBbI)

4. O0beM THCHMILIMHBI B 32YeTHBIX eIMHUIIAX ¢ YKA3aHUEM KOJINYEeCTBA aKa/leMHUYeCKUX YaCoB,
Bbl/IeJIECHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnoaasaresieM (o0 BUJAaM 3aHIATHII) U
Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommXxcst

OO0mast TpyaoeMKOCTh (00bEeM) AMCHMILIMHBI COCTaBIseT 2 3aueTHBIX eIuHUlbl (3.e.), 72
aKaJIeMUYECKHX Yaca.

4.1. O0vém OucuyuniuHsl nO 6UOAM YUEOHBIX 3aHAMUIL (8 HaACAX)

KoandecTBOo yacoB Ha

Bup padorsl
AP BUJ paloTHI:

KonTakTHasi pa6oTa 00y4yarommxcs ¢ mpenogaBartejieM

AyauTopHble 3aHATHS (6cezo) 28
B ToMm uuce:

JAeKyuu 14

npaxmudeckue 3aHAmus 14

(u3 HUX 8 Ghopme npaxkmuyeckol n0OO20MOoBKY,)

nabopamopHule 3aHAMUA
(u3 HUX 8 Ghopme npaxkmuyeckol n0020MOoBK)

ITpome:kyTOUYHAS aTTECTANUSA

B ToM uncne:

3auem +
3auem ¢ OYeHKoll
9K3aMeH
CamMmocTosiTeJIbHAsA paGoTa 00yUYaroLIUXCsl
CamocTrosiTesibHasi pab0oTa 00y4al0IMXCs 44
Bcero (uachr): 12
Bcero (3aueTHble eTMHUIIBI): 2

5. ConepxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOe MO TemaM (pa3iejiaM) € YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJleMHYeCKMX YaCOB H BHA0B Y4eOHBIX 3aHATHI

S5.1. Pa3zodenvt Oucyuniaunsl u mpyooemKoCms no 6UOAM YY4EeOHbIX 3AHAMUTL
(6 akademuueckux uacax)

HaunmMeHoBaHnue pasaena / Buzbr yueonoii paGoTsi
Henenst
TeMbl JTUCUHMIITHHBI
Jlek IIp Jlao Bueayn | CPO
1-16 Buonornyeckas nadopmarnka 14 14 44
1.1. AHann3 reHOMHBIX JaHHBIX 4 4 14
1.2. AHanu3 TPaHCKPUIITOMHBIX 4 4 10
JaHHBIX
1.3 AHanu3 NpoTEOMHBIX JaHHBIX 4 4 10
1.4 Ananmn3 MeTaboJIOMHBIX 2 2 10
JTAHHBIX
Bcero: 14 14 0 0 44

5.2. Cooeprtcanue oucyuniutvl, CMpyKmypupoeanHoe no pazoenam (memam)



Jlexyuonuwiii Kypc

Conep:xanue
HaumenoBanue pazaesa / Aep

TEMbI JUCHUIIJIMHBI

Henensn

1-16 1. buonornyeckas nHgopmaTuka
1.1. Ananu3 TeHOMHBIX JaHHBIX I'enomubie 0a3bl qanHbIX. BLAST. BeipaBHuBaHHE
Ha pedepeHCcHbIi reHoM 1 cOopka de novo.
[Naiinnaiinel 00paOOTKH TeHOMHBIX JIAHHBIX.

1.2. AHanu3 TPaHCKPUIITOMHBIX JaHHBIX  |ba3bl MaHHBIX, coMepIKaIIre TOCIeI0BAaTeTFHOCTH
EST, xIHK, MmPHK. BeipaBHrBaHue Ha
pedepeHCHBIH TpaHCKPUIITOM U cOopka de Nnovo.
[aiinnaitnel 00pabOTKU TPAHCKPUIITOMHBIX JAHHBIX.
Annotarusa. Oboramenne TepMuHamMu I 'eHHOI
OHTOJIOTHH.

1.3 AHanu3 NpoTEOMHBIX JaHHBIX basel qaHHBIX, copepKalue nocie0BaTeNbHOCTH
oenkxoB. BLAST_P. Iaiiruaitnel 06paboTku
NPOTEOMHBIX JaHHBIX. AHHOTaUuA. AHAIU3
MNOCTTPAHCISIIIMOHHBIX MOAU(DUKAIHH.

1.4 Anann3 MeTaOOJIOMHBIX JAHHBIX Mertabomomubie 6a3bl JaHHBIX. [u3aiH
MeTaboJIOMHOT0 SKCIIepUMeHTa. Busyanm3zamnus
JTAHHBIX METabOJIOMUKH.

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

Coaepxanne
HaumenoBanmue pazaena / Aep

Henensn
TeMBbI JUCHHILIHHBI

1-16 1. Buosornyeckasi nHpopmMaTuka
1.1. AHanmu3 TEHOMHBIX TaHHBIX Beenenne B Linux. Python. Bioconda. Omenxa
KauecTBa qaHHbIX cekBeHupoBanus JJHK. BLAST.
I'padsr e Bpronna. kK-mepr1. Galaxy-cepsep.

1.2. AHanu3 TpaHCKPHUIITOMHBIX JaHHBIX BripaBHiBaHue Ha peepEHCHBIA TPAHCKPUIITOM.
Amnanusa tuddepeHInaTbHON SKCIPECCHU TSHOB.
O6oramenue repmuHaMu [ enHol OHTOIOTHH.

1.3 Ananu3 npOTEOMHBIX TaHHBIX [IporeomHubIie 6a3bl JaHHBIX. AHHOTAIUS TaHHBIX
rporeoMukd. [lomykonmdecTBeHHBIN aHATH3.
1.4 Anann3 MeTabOJIOMHBIX JAHHBIX Busyanmsaryst MeTaboJIOMHBIX TaHHBIX.

6. IlepeyeHbr y4yeOHO-MeTOAMYECKOI0 o0ecmedeHUs] IS CAMOCTOSATEJbHOW PpadoOThI
00y4YaKOIIUXCS M0 TUCHHILINHE

1. NGS: BricokonpousBoauTeabHoe cekBenuposanue / [1.B. Pedpukos, 11.0. Kopoctun, E.C.
Iy6una, B.B. Uneunckuii. — 4-e u3a. — M.: JlaGoparopus 3nanmii, 2021. — 232 c.
2. buonngopmaruka: yueonuk / H.}O. Yacosckux. — M.: [DOTAP-Menua, 2020. — 352 c.

7. ®OH/ OLEHOYHBIX CPEe/ICTB /ISl NPOBe/leHUsI MPOMEKYTOYHOI aTTecTalMu 00y4aroImuxcs 1o
AUCHHUILIMHE

7.1. CBs13b Mexkay opMUpyeMbIMH KOMIIETEHIIUSIMU M (JOPMAMU KOHTPOJISI HX OCBOEHUS

Ne | Konrtpoaupyemsbie pazaenanl | Koa KOHTpoupyemMoi koMIeTeHIUH (MU HaumeHoBaHue
n/n (TeMbI) THCHUTIIMHBI eé yactn) / 1 ee popMyTHPOBKA OLICHOYHOI'0 CPEACTBA
(pe3yabTaThl O pa3fiesiaM)
1. Paznensr 1-2 OIIK-7, IIK-3 KOHTpOJIbHAs paboTa,

MpaKTHYecKas padora,
BOIIPOC 3a4€THOTO
ouiera.




7.2. Tunoevie KOHmMpOJ/libHblEe 3A0aHUA WU UHbLE mamepuaiivl

7.2.1 Konmponvnaa paboma

KonTpoJsbHas padora mo Pazneny 1 «OMUKCHBIE TEXHOJIOTHID)
TumnoBbie BOMPOCHI 151 KOHTPOJIBHOM pabOTHI:

. CexkBeHUPOBaHNE HYKJIEHHOBBIX KUCJIOT MIEPBOTO, BTOPOT'O U TPETHEr0 MOKOJICHUS
. Ouncrka HykJIenHOBBIX KUCIOT it NGS

. [IpuroroBnenue 6udmmotek st NGS

. Onenka kayectBa nepBUYHbIX JaHHBIX NGS

. OTHOHYKJICOTHUTHBIC TTOTUMOP(PU3MBI

. O01IMe TPUHIIKITEI IITAHUPOBAHUS OMHKC-IKCTICPUMEHTOB

. ParmoMu3zanus 1 TOBTOPHOCTH B OMHKC-IKCIIEPUMEHTAX

. CekBEeHUPOBAHUE OTACIBHBIX KIETOK

9. Merarenomuka. dunorenomuka. OCHOBHBIE 3a1a4H U ITOIXOIbI
10. Daurenomuka. OCHOBHBIE 3a4a4M U ITOIXOIbI

11. Tpanckpunromuka. OCHOBHBIE 33/1a4d U MOJIXObI

12. IIporeomuka. OCHOBHBIE 33/1a4X U TTOAXObI

13. Mertabonomuka. OCHOBHBIE 3a4a41 U ITOIXO/IbI

OO H~WN—

Kontpoasnas padora no Pa3zneny 2 «buonngopmaruka
TurmoBsie BOPOCHI U 33/1aHUSI KOHTPOJIBHOU PabOTHI:
1.Knaccudukanus ouonndopmarnueckux 0a3 JaHHBIX U UX QYHKIIUH
2. JIns1 9ero uCoib3yl0T TeHOMHBIE Opay3ephi?

3. Kimtouessie anements NCBI

4. @opmar FASTA

5. KirtoueBbie anements UniProt

6. XapaxTepuctuka Ensembl

7. Agnorauus resos B Ensembl

8. UTto Takoe mapHO€E BHIpABHUBAHME [1OCIIEI0BATEILHOCTEN?

9. Yto Takoe ToMOJIOTH, OPTOJIOTH, TapaJIoTu?

10. Yro Takoe rimobanbHOE U JIOKAJIbHOE BEIpaBHUBaHUE?

11. OcHOBHBIE 3TaIlbl JOKAJIHHOIO MAPHOT'O BBIPABHUBAHUS MOCIIEA0BAaTENIbHOCTEN OEIKOB
12. OcHoBuble nHCTpyMeHTHI BLAST. Tunet BLAST

13. MHOXecTBEHHOE BBIPABHUBAHUE MTOCIIEI0BATEIbHOCTEH

14. AHanu3 sKcIpeccuy FeHOB € TIOMOIIbI0 MUKPOYMIIOB.

15. ba3bl TaHHBIX OMONOTHMYECKUX MTyTeH

13. MoTuBBI O€ITKOB

14. COopka reHOMa ¥ TPAaHCKPUIITOMA

15. AHHOTaIMs reHoMa, TPAaHCKPUIITOMa, TpoTeoMa

0) KpuUTEpHUH OIEHHWBAHHS KOMIETEHINH (pe3yabTaTOB):

Konmponsnsie pabomer poBOIsATCS 2 paza B CEMECTP Ha MOJYJIBHBIX HEAEISIX MO PACIHCAHUIO,
ycTaHaBIMBaeMOMY JekaHatoM. OHU MPOBOASATCS B (QoOpME TECTOB HIIM MHOM BHJIE MO BBIOOPY
Iperno/iaBaTess ¢ y4eToM 00beMa H3y4eHHOTO MaTepralia o Kypcy.

OrneHuBaHue CTyJAEHTa MPOBOAMTCS MperojaBaTeleM HE3aBUCHMO OT HAJMYHUS WU OTCYTCTBHS
CTyneHTa (MO yBaXHUTENbHOM WJIM HEYBaXHUTENbHOW mpuyuHe) Ha 3aHsaTuh. CTyIoeHTy,
MPOIMYCTUBIIEMY IO YBXKUTEIHHOW MPHUMHE KOHTPOJIBHYIO MOIYIBHYIO PaboTy, MPeroCTaBIseTCS
BO3MOXHOCTH 0TpaboTKH. OTpaboTaTh 3aHATHE MOXHO IO COTJIACOBAHUIO C MPETIOIaBaTEIIEM B YETKO
YCTaHOBJICHHBIE CPOKH B COOTBETCTBUU C IPpapKOM KOHCYIbTAIIUH MperoaBaTesi, KOTOPbIi nMeeTcs
Ha Kadeape 1 Ha opUIIMaTBLHOM caiiTe Kadeapsl.



OneHuBaeTcsl CTENEHb YCBOEHUS TEOPETUYECKMX 3HAHUNH 10 CIEAYIOIIMM KPUTEPHUSIM:
IPaBUIBHOCTb, MOJIHOTA U JIOTMYHOCTh HMUCBMEHHOI'O OTBETA, CHOCOOHOCTBIO MPOUILIIOCTPUPOBATH
OTBET IIPUMEPAMH.

B) OIIMCaHME IIKAJIbl OLICHUBAHMS:
MaxkcumanbHbIi 6amt 3a KOHTposibHYI0 padoty — 10. Kaxkaprii Bonpoc oriennBaercs B 2 Oaa.
7.2.2. IlpakTuyeckasi padora

a) THWIOBBIC 3a/1aHMsI (BOIIPOCHI) - 0Opa3ell;

1. ITouck HayuHbIx myoaukamuii B PubMed

2. Ilouck HykiaeoTHAHBIX nocienaoBaTensHocTeil B NCBI

3. Pabora ¢ popmaroB FASTA

4. Pabota ¢ UniProt

5. Pabora ¢ reHomHbIM Opay3epom Ensembl — mouck uHpopmanuu o 3agaHHBIX MpenogaBaTesieM
Oenkax

6. [TapHOe BhIpaBHHBAHUE MTOCIIEI0BATEILHOCTEH

7. ITouck romosoros ¢ ucnoiib3zoBanneM BLAST npu pa3HbIx mapameTpax alropuTMa
8. Ilouck ¢ ucnonszoBanueM BLAST mno yuacTkaMm mocneaoBareiabHOCTEH

9. ITouck romonoros ¢ ucnosibzoBanneM BLAST B pa3HbIx BUaax

10. MuoxecTBEHHOE BRIpaBHHBaHUE mocienoBareabHocTei B Clustal Omega

11. Uzyuenue 6monormueckux myreit ¢ momomnisio KEGG

12. U3yyenue Guonornyeckux MmyTeii ¢ momorpo Reactome

0) KpuTepuUU OLICHUBAHUS KOMIIETEHIINH (PE3yIbTaTOB):

YcTHBIN onpoc MpoXoauT B popMe pa3BepHyTON Oecenbl — TBOPUECKON THUCKYCCHU, OCHOBAaHHOM
Ha I[OJArOTOBKE BCEM TpyIIbl MO OOBSIBICHHON 3apaHee TeMe€ NpPU MaKCUMaJbHOM Y4YacTHM B
00CYX/IeHUH CTY/IeHTOB rpymnmnbl. Kak mpaBuio, OJMH CTYJI€HT pacKpbIBaeT OJWH BONPOC TEMBI, AaBast
HauOosee NoJHbIi oTBeT. OCTanbHbIE AENAOT JOMOJHEHUS, BHICKAa3bIBAIOT Pa3IMUHBIE CYXACHUS U
apryMeHTaluIo, MOTYT 3aJaBaTh BOIIPOCH APYT APYTy U npenoaasarento. IIpenogaBarens Hanpasiser
XO0Jl IMCKYyCCUH, oOpalas BHUMaHHE Ha CYIIECTBYIOLIUE HAay4HbIE MPOOJIeMbl 00CYKIAEMOW TEMBI,
npejyiaras CTyAAeHTaM HallTH COOCTBEHHOE MX pelleHHe.

B) OIMMCAaHHUEC IIKaJIbl OLICHUBAHUWA
MakcumainbHas OLICHKA 3a YCTHOC BBICTYIIJICHUC U pa60Ty Ha CCMHUHAPCKOM 3aHATUU — 3 Oamna.

3 0ay1a — CTYJEHT JaeT MOJHBIN OTBET Ha MOCTAaBJIECHHBIN BOIPOC, peub ero cBOOOIHA M rpaMOTHA,
KOHCIIEKT HE€ 3auuThIBA€TCA, a MHCIONb3yeTCs JIMIIb KaK OIOPHBIM, CTYAEHT JejaeT Ba)KHbIE
JIOTIONIHEHHS TI0 CYHIECTBY JAPYTUMX BOIPOCOB, 3HAYUTENIBHO MPOSCHAIOIINE OTACIBHBIE ACIEKTHI,
KOTOpBIE HE SIBJISIOTCS MOBTOPaMH, XOpOILIO pa3Oupaercs B 00CyK/1aeMOM MaTepualie, 1eMOHCTPUPYET
3HaHUE HUCTOYHUKOB, OuOIMorpaduu, pasIMUHBIX TOYEK 3pEHHUs IO H3yd4aeMOW TeMme, yMeeT
AQHAJIM3UPOBATH TEKCTHI, MPUXOJUT K CAMOCTOSATEIbHBIM apryMEHTHPOBAaHHBIM BBIBOJAM M OTCTaWBaET
CBOIO TOUKY 3p€HUs, COOTI0IaeT HOPMBI JTUTEPATYPHOU PEUH.

2 0anaa — CTyIOEHT XOopouio paszOupaercs B oOCyKJaeMOM MaTepuale, JEeMOHCTPUPYET yMEHHeE
KPUTUYECKH aHAJIM3UPOBATh WCTOYHMKH M Pa3IMYHbIe TOYKU 3pEHHs MO oOCyxaaeMol mpobdiieme,
MPUXOJUT K CAMOCTOSTEIbHBIM apryMEHTUPOBAHHBIM BbIBOJIaM, HE MPOSIBISET aKTUBHOCTb B paboTe
IpYMIIbI HA ceMUHape (TOTOBUTCSA U OTBEYAET TOJBKO HAa OJJUH BOIPOC CEMHUHAPCKOTO 3aHATHS).

1 6ann — CTyOeHT HENOJHO BJIAJACeT MaTepUaloM, IPU H3JIO0KEHMH (AKTUUYECKOro MaTepuana
JIOITYCKAET OT/AEIbHbIE HETOYHOCTH, 3HAET Pa3IMYHbIe TOUKU 3PEHHUS 1O 00CyKIaaeMoil mpobdiaeme, HO
BO3HHUKAIOT TPYJHOCTH C UX AHAIM30M, YMEET M3JlaraTh COOCTBEHHYIO MO3UIMIO, HO HE BCE BBIBOJBI
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HOCAT I[OKaSaTeHBHBIﬁ XapaKkTCp, MpU OTBCTC AKTHBHO IOJB3YCTCAd KOHCIICKTOM BIUIOTH 10 Cro
3a4YUThIBaHUA.

7.3. MeTroanuecKkue MaTepHAaJIbl, ONpeesonie MPoueIypbl ONEeHUBAHUS 3HAHUH, YMeHMH,
HABBIKOB M (MJHM) ONBITA [IeSTeJbHOCTH, XaPaAKTePU3YIOHIMX 3Tanbl (opMUpoOBaHUSA
KOMIIeTeHI Uit

—HWrorosas arrecranus O OUCLUIUIMHE SBJSIETCS MHTErPajbHBIM IIOKA3aTElIeM KauecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHWU M HABBIKOB OOYYAIOLIUXCS MO TUCIUIUIMHE U CKIIAIbIBACTCS
U3 OLICHOK, [TOJyYEHHBIX B XOJ€ TEKYIIEH U IPOMEXYTOUHOM aTTECTALUH.

—Tekymast arrectanuss B CEMECTpe IMPOBOAMTCA C IENbI0 00ecneueHus CBOEBPEMEHHOU
00paTHOM CBsI3H, Ui KOPPEKIIUU 00ydeHUs, aKTUBU3AIIMHA CAMOCTOSTENIbHOM paboThl 00yJarOIIUXCsl.

—IIpomexxyTrounast aTTectanus NpeqHa3HAYeHAa A OOBEKTUBHOTO TMOJATBEPXKICHUS U
OLICHUBAHMSI JOCTUTHYTBIX PE3YIbTATOB O0YUEHHUS [1OCIIE 3aBEPILIECHUS U3YUEHUS JUCIIUILINHBL.

—Tekymas arrecTanys OCyLUIECTBIISIETCS JBA pa3a B CEMECTD:

okoHTposbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsi B SJIEKTPOHHYIO BEOMOCTh HE MO37HEe 8
Helenu ydeOHoro cemectpa. Bkirouaer B ce0si OLIEHKY MEpONPUSATUN  TEKYIIEro KOHTPOJIS
ayJUTOPHOM U CaMOCTOSITENIFHOM paboThl 00yUAIOIIErocs Mo pasjaeiaam/TeMaM yueOHOU JUCIMILTUHBI
¢ 1 mo 8 Henemto yueOHOTO ceMecTpa.

okoHTposibHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcsi B 2JIEKTPOHHYIO BEIOMOCTh He Mo37Hee 16
Helenu ydeOHoro cemectpa. Bkirouaer B ce0si OLIGHKY MEpONPUSATUN  TEKYIIEro KOHTPOJIS
ayJIUTOPHOM U CaMOCTOSITENILHOM paboThl 0OyUAIOIIErocs Mo pasjaeiaam/TeMaM yueOHOM JUCIMILTUHBI
¢ 9 no 16 Henenro yueOGHOTO cemMecTpa.

Hckniouenue: Texyias aTTectanus B 8 cemectpe oOydeHus o oO6pa3oBaTeNbHBIM MIPOTrpaMMaM
OakanaBpuaTta, B KOTOpOM eAuHCTBeHHass KoHTpoJsibHas Touka Ne 1 (KT Ne 1) — BeictaBmsieTcst B
JJIEKTPOHHYIO BEIOMOCTh HE MO3/Hee 6 Hexenn ydeOHOro cemectpa. Brirouaer B ce0si OLIGHKY
MEPONPUITHUH TEKYIIEro KOHTPOJS ayAUTOPHONH M CaMOCTOATEIbHOW paboThl OOyuarolerocss Mo
paszenaM/TemMaM y4eOHOM IUCHUILIMHLI ¢ 1 1o 6 HeJeno yueOHOro cemecTpa.

—Pe3ynbpTaTel Tekymielh M MPOMEKYTOUHOM AaTTeCTallMu TMOJBOAATCA MO IIKaie OalibHO-
PEUTHUHTOBOI CUCTEMBI.

JTan peiiTHHroBOM cucTEMBI / Henens Baan
OneHo4HOEe CPeICTBO Y —— Y r—
Tekymas aTTecTamust 1-16 36 - 60% ot 60
MaKCHMyMa

Kontpoannas Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 1.1 2 60% ot M1 M1
KonTtpoasnasi Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 2.1 9 60% or T1 T1
IIpoMeskyTOUYHAS aTTECTAIUS - 24 — (60% 40) 40
3ayer ¢ OleHKOMN -

HUTOI'O no aucuuningae 60 100

* - MUHUMaIbHOE KOJIMYECTBO 0aJUIOB 3a OIEHOYHOE CPEJICTBO — ATO KOJMYECTBO 0ayioB, HAOpaHHOE
oOydJarmuMcsi, TpH KOTOPOM OIIEHOYHOE CPEACTBO 3aCUUTHIBACTCSA, B MPOTHBHOM Cllydae
06yqa}0mm‘/'1cs[ JOJI’KEH J'II/IKBI/I)II/IpOBaTB HOS[BI/IBHIYIOCSI aKa}IeMquCKy}O 3a10JKEHHOCTH 110 TeKyHIeI\/’I
WIM TPOMEXYTOYHOUN arrecTaruu. MUHUMaIbHOE KOJMYECTBO OAJIJIOB 32 TEKYIYIO aTTeCTaIuio, B
T.4. OTJICIBHOE OIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTecTauio coctarisier 60%
OT COOTBETCTBYIOIINX MaKCUMAIbHBIX OAJIOB.

7.4. Illkanaa oueHkH 00pa30BaTEJIbHBIX 10CTHKEHUI



HroroBast aTrecraius 1o AUCHUIUIHNHE orleHuBaeTcs mo 100-0auibHOM MIKaie U MPEeICTaBIsSeT
cyMMy OayioB, 3apa0OTaHHBIX CTYJEHTOM IIPU BBHIMOJIHEHUH 3a/JlaHUi B paMKax TeKylled u
MIPOMEXKYTOUYHOM aTTECTALNKU

Cymma
oannos

Ouenka no 4-x 6annvHoll WKa1e

Ouenka
ECTS

Tpebosanusn K ypoeHio 0ceoenus
YueoHoi Oucyuniunbl

90-100

5- «omauunoy/ «zaumenoy

OlLieHKa «OTIUYHOY» BBICTABIISIETCS
CTYZACHTY, €CJIH OH TTTyOOKO U IPOYHO
YCBOWJI MPOTPAMMHBIN MaTepua,
HCYEPIBIBAOILE, IOCIIE0BATENBHO,
YETKO U JIOTUYECKU CTPOWHO €ro
M3TIaraeT, yMeeT TeCHO yBSI3bIBATh
TEOPHIO C MPAKTUKO, UCTIOTB3YET B
OTBETE MaTepHal MOHOTpahUIecKOi
JTUTEPaTypPhI

85-89

75-84

70--74

4 - «xopouioy/
«3aUMeHo»

65-69

60-64

3 - «Y0081eMEOPUMENLHOY/ (3AUMEHO Y

OreHKa «XOpOII0» BBICTABIIAETCS
CTYIEHTY, €CJIM OH TBEPAO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3NIaraeT ero, He OMycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC

OreHKa «y10OBJIE€TBOPUTEIHBHO
BBICTABIISIETCS CTYJCHTY, €CIIH OH
HUMEEeT 3HaHHS TOJIBKO OCHOBHOT'O
MaTepuaa, HO He YCBOMJI €ro JeTajeil,
JIOTTYCKAeT HETOYHOCTH, HEJJOCTaTOYHO
MpaBUIbHBIE (HOPMYIHPOBKHY,
HapylIeHUs JOrHYeCKO
MOCTIEIOBATENEHOCTH B U3JI0KEHUN
MIPOTPaMMHOI0 MaTeprana

0-59

2 - «HeYy0081emMEOPUMENLHON/
«HE 3aYMeHO»

OreHKa «HEYIOBICTBOPUTEIEHO
BBICTaBJIIACTCA CTYACHTY, KOTOpblﬁ HE
3HAET 3HAYUTEJILHON 4acTu
MPOrpaMMHOTO MaTepHaa, J0IyCKaeT
cymecTBeHHbIe omnoOku. Kak
IPaBHJIO, OLICHKA
«HEY/IOBJIETBOPHUTEIILHOY CTABHTCS
CTyJIeHTaM, KOTOpbIe HE MOTYT
NPOJIOJDKUTE 00y4deHue Oe3
JOITOJTHUTCIBbHBIX 3aHIATHHI 110
COOTBETCTBYIOIICH JAUCIUTLTIHE

8. IEPEYEHDb OgHOBHOﬁ 1 JTOMMOJTHUTEJBbHON YYEFHOM JINTEPATYPBI,
HEOBXOJIUMOMU J1JIs1 OCBOEHUSA ANCHUTIJIMHBI

@) OCHOGHAA yuedHaa Tumepamypa:
1. NGS: ssicokonpousBomutenbHoe cekBeHuposanue / J[.B. Pebpuxos, 1.0. Kopoctun, E.C.
[y6una, B.B. Unbunckuii. — 4-e uza. — M.: JlaGopaTtopus 3nanuii, 2021. — 232 c.

2. buonngopmaruka: yueonuk / H.}O. Yacosckux. — M.: '9OOTAP-Menua, 2020. — 352 c.

0) oononnumensHan yueoHan 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 i akaaemuueckoro Oakamaspuara / B.E. Credanos, A.A. Tymny0,
I'.P. Magpomnyno-Cronsperko. — M.: U3narensctBo FOpaiit, 2019. — 252 c.

9. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXO/JNUMbIX J1JIS
OCBOEHMUSA JUCIIUITJIMHBI

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

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

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

4. basa manusix The Human Protein Database — URL.: https://www.proteinatlas.org/

10. METOJUYECKUE VKA3AHUSI ISl OBYYAIOLIMXCSI MO OCBOEHHIO
JTUCHUIINHBI

N3zyuenne aucuurumibl «OCHOBBI OMUKC-TEXHOJIOTHIA U OMOMH(OPMATHKH» OCYLIECTBISETCS B
dopme neKkuuil, CEeMHMHAPCKUX 3aHATUH M CaMOCTOATENbHOM paboThl oOydarommuxcs. BakHbM
YCIIOBHEM JUIsI OCBOCHUS JUCLHHUILIMHBI B IIPOLECCE 3aHATUHN SIBJISETCS BEIECHUE KOHCIIEKTOB, OCBOCHHUE
Y OCMBICIIEHUE TEPMUHOJIOTHH M3Y4aeMOM JAUCLHUIUIMHBL. Marepuaibl JIEKIIMOHHBIX 3aHATUH CIIELyeT
CBOEBPEMEHHO MOJKPEIUISITh MPOpabOTKONW COOTBETCTBYIOLIMX pa3[elioB B Y4YEOHHMKAaX M3 CIHCKa
OCHOBHOHM M JIOTIOJIHUTENIbHON JUTepaTypsl. JononHuTenpHas npopaboTka U3yd4aeMoro MaTepuaia u
OCBOCHHME TPAKTUYECKUX OHMOMH(OPMATHYECKMX HABBIKOB IPOBOAUTCS BO BpPEMS CEMHUHAPCKHUX
3aHATHI. Ha ceMuHapckux 3aHATHUAX MPUBETCTBYETCSI aKTUBHOE ydacTHE B OOCYX/IEHUHM MaTepHuaia u
IPEJUIOKEHUS TI0 HCCIIEIOBAaHUIO B paMKaxX MPAKTUYECKUX 3aHATHH TeX OMOMOJEKYJ, C KOTOPBIMU
CBsI3aHbl HAYYHbIE HHTEPECH] CTYICHTA.

[ensimu caMoCTOSATENBHON pabOTOM CTYyAEHTA SABISETCS:

- CHUCTEMAaTH3alUs U 3aKPEIUICHUE IOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U NPAKTUYECKUX YMEHHH
CTYyJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUH;

- (popmupoBaHUE YMEHUS UCIIOIb30BaTh CIPABOYHYIO JIUTEPATYPY;

- (opMHUpOBaHME  CAMOCTOSITEIBHOCTH  MBIIUIEHUS,  CIIOCOOHOCTE K  CcaMOpa3BUTHIO,
CaMOCOBEPIIECHCTBOBAHUIO U CAMOPEAIN3ALINN;

- pa3BUTHE UCCIIEOBATEIbCKAX YMEHUM.

CamocrosiTenbHast paboTa BBIIOJIHAETCS CTYIEHTOM IO 33JaHUIO IPENOo/aBaTeis, B COOTBETCTBUU C
paboueil mporpaMMoi TUCIUITUHBI.

11. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI Ui, UCTTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLUECCA IO JUCIUIIJIMHE,
BKJUIIOYASA IEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIUMOCTHN)

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHUH MPH OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIecca 1o
JUCLUIUIMHE OCYIIECTBISETCSI B COOTBETCTBHM C YTBEp)KICHHBIM IlonokeHuem 006 DieKTpOHHOM
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnonbs3yercss nis  peanu3aluu
00pa30oBaTeNbHBIX MPOrpaMM MPH OYHOM, TUCTAHIIMOHHOM M CMEUIEHHOM peXHMe OOy4YeHHS.
Cuctema peanusyeT CIeayIoe OCHOBHbBIC (PYHKITUU:

1) Coznanue u ynpaBieHUE KJlaccaMu,

2) CosznaHue KypcoB,

3) OpraHu3zanms 3alKcy yJaluxcs Ha Kypc,

4) TlpenocraBieHUe I0CTYyNA K y4eOHBIM MaTepraiaM JUIsl yJaIiuxcs,

5) IlyOnukanus 3amaHuil Ul y4CHUKOB,

6) OreHka 3aJaHuil yJamuXxcsi, IPOBEICHNE TECTOB M OTCICKHBAHHE ITPOrpecca 00yYeHUs,



7) Opranu3anus B3anMOJICHCTBHSI yYaCTHUKOB 00pa30BaTEeILHOTO MPOIIecca.
Cucrema HHTErpUpyeTCcsl C JIONOJHUTEIBHBIMU CEpBUCAMM, OOECHEUMBAIOIIMMU BO3MOXKHOCTb
UCTIOJIb30BaHUSl TaKMX (YHKUMH Kak pabouuil KaleHIapb, BHIACO CBS3b, MHOT'OMNOJIB30BATEIHCKOE
pellakTUPOBaHHUE JTOKYMEHTOB, CO3/1aHue (OpM ONPOCHUKOB, UHTEPAKTUBHAS JOCKA JUIsl PUCOBAHMUS.
ABTOpH3aIMs NOJIb30BATENEH B CUCTEME OCYLIECTBIISIETCS MTOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBSA3aHHBIX K JIOMEHY oiate.ru.

11.1. Ilepeuenv ungopmayuonnvix mexnoa02uii

[Ipu ocymecTBieHMH 00pa30BAaTENBHOTO Tpolecca IO JUCHHUIUIMHE HCHOJIb3YIOTCS
crnenyomue nHGOpMalMOHHbIE TEXHOJIOTHU:
- IPOBEACHUE JIEKIIUI U NMTPAKTUYECKUX 3aHATUI C UCIIOJIb30BAHUEM CIIANA-TIPE3CHTALU;
- MCIOJIb30BaHKUE 00yYaOIIUX BUI€0(PUIbMOB;
- ACIIOJIb30BaHUE TEKCTOBOTO penakropa Microsoft Word;
- HCTIOJIb30BaHKE TaOIMYHOTO peaakTopa Microsoft Excel,
- UCTIOJIb30BaHUE TeKCTOBOTO peaakropa NoteBook (biokHoT);
- KCTIOJIb30BaHKE pOrpaMMHOiL cpenbl R u repmunana B Ubuntu;
- pabota B ri1o6anbHOM cetn IHTepHET B MOJIEKYIISIPHO-OMOIOTHYECKUX 0a3axX JaHHBIX;
- OpraHu3aius B3auMoAeHCTBUs ¢ 00yJaIOIUMUCS TTOCPEACTBOM 3J1eKTpoHHOM mouTsl 1 DUOC.

11.2. Ilepeuenv npozpammnozo odecneuenus

. TexkctoBbIii pegakTop Microsoft Word;

. Tabmunslit pepakrop Microsoft Excel;

. PemakTop npesenranuii Microsoft PowerPoint;

. TexcroBsiii penakrop NoteBook (biokHOT);

. Bpayzepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
. JIokanpHas KOMIBIOTEPHAS CETh U I1100abHas ceTh VIHTEpHET.

. I[Iporpammuas cpena R.

. Tepmunan B Ubuntu.

00O NO Ok W~

11.3. Ilepeuenv unhopmayuoHHbIX CHPAGOUHBIX CUCHIEM
JlocTyn K 3JEKTPOHHBIM OMOIMOTEYHBIM pecypcaM M JIEKTPOHHOW OMONIMOTEYHOH cHucTeme

(OBC) ocymecTBisieTcs TOCPEACTBOM CIIEIMATIBHBIX pa3zesioB Ha odpuimaibHoM caiite MATD HUAY

MU®U. ObecnieueH A0CTYN K 3IEKTPOHHBIM Katajoram oubanoreku MATO HUAY MUOU, a takxke

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX

JIOTOBOPOB € TMpaBooOaaTeNIIMU Y4eOHOH M y4eOHO-METOIUYECKOM JUTepaTypbl, METOINYECKHX

ocoouii:

1) Nudopmannonnsie pecypcsl Cetu Koncynbrant Ilmoc, www.consultant.ru (uHpopmarus
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHI);

2) DNeKTpOHHO-OUOIMOTeUHAS 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) OnekTpoHHO-O0ubmoreunas cucrema BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OnekTpoHHO-0uOmMoTeyHas cucrema elibrary» (9BC elibrary);

6) bazosas Bepcust ObC IPRbooks, www.iprbooks.ru;

7) basel nanHBIX «JnekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-OnbIroTeuHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DnexrponHo-6ubmHoreunas cucrema «IbC FOPAUT», http://urait.ru/.
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12. Onucanume MaTepHAILHO-TEXHHMYECKOH 0a3bl, HEOOXOAMMOH /Jisi  OCYLIeCTBJIECHHSA
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHHUIIHHE

MunumanbHO HEOOXOMUMBIA NJISl pealiu3alliy JUCHUIUIMHBI MepeuyeHb MaTepHUaaIbHO-TEXHUYECKOIO
obecrieueHns BKIIFOYAET B CeOs:

A) ayautopust AJig JIGKIMOHHBIX 3aHsATHii Ha 30 mocaJOoyHBIX MECT C HOYTOYKOM, MPOEKTOPOM H
AKpPAHOM;

b) ayautopus s npakTH4eckux 3aHATHH Ha 20 mOcamo4YHBIX MeCT (KOMITBIOTEPHBIH Kiacc) ¢
JIOCTYIIOM K Ii100aipHOM cetn MIHTepHeT

13. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

13.1. Ilepeuenv obpazoeamenvublx MEXHON02UL, UCHOAL3YEMBIX HPU  OCYULECHIBICHUU
obpazoeamenvHo20 npoyecca no OUCUUNTIUHE

Buj 3ansarui
(nexuusi,
CeMHHApBHI, HaumeHoBaHue aKTUBHBIX H
Ne | HammeHoBaHue TeMBI KoaunuecTBO
npaKkTHYecKue HHTEPAKTHBHBIX (h)OPM MPOBeACHHUA
nn JUCIHUILTHHBI aK. 4. .
3aHSITHA) 3aHATHI
(B COOTBETCTBHH C
PVYII)
IIpoBenenue geKUMl U MPAKTUIECKUX
3aHATHM C UCIIOJIb30BAaHUEM CIIaM/I-
Jlexmumn, o o
1 Buoundpopmaruka ceMUHADL 24 Mpe3eHTaIni; padoTa B II00ATLHON CeTH
P WHTEepHET B MONEKYISIPHO-OHOTOTHIECKIX
0a3ax MaHHBIX

13.2. @opmer opeanuzayuu camocmosmenvhoil pabomel odyuarowuxcs (memol, golHOCUMbLE 015
CAMOCHMOAMENbHO20  U3YUCHUA; GONPOCHL Ol CAMOKOHMPOJA; MUNOGble 3a0aHUA  OJiA
camonposepku)

TeMbl 1151 CAMOCTOSITEJILHOTO N3y4eHUs Oﬁy‘lﬂlOI].[I/IMI/ICH:

1 ITomHOTeHOMHBIH MOUCK accoluanuii (2 ak. 9)

. Ilpenckazanue GpyHkunu resa (2 ak. 9)

. DBOJIOIIMOHHAs TeHOMUKA (2 aK. )

. AHaM3 MyTaluil B KOTUPYIOUIMX U HEKOJAUPYIOIIKX 00acTAX reHoMa (2 ak. )
. AHanM3 aJIbTEpHATUBHOTIO CIUIalicuHra (2 ak. v)

. AHanmM3 NOCTTPAHCIAMOHHBIX MoaAnpuKanuii (2 ak. 1)

. AHanu3 OUoJNIOrMYecKux myTeil B 0a3ax AaHHBIX (2 ak. 9)

. 3yuenue u npeackasanue CTpyKTypsl U GyHKIUN OenkoB (4 ak. u)
9. MonexkynapHbIid JOKUHT (2 aK. 1)

10. MccnenoBanue MukpoOHbIX coobmiecTB Mmetogamu NGS (2 ak. u)
11. TapretHoe cekBeHHpOBaHUE (2 aK. 1)

0O N n bW

13.3. Kpamkuii mepmunonozuueckuil cnoeaps

BuoundopmaTuka — MeXIUCHHUILITUHAPHAS 001aCTh, BKIIIOYAIOIIAs B ce0sl U3yUYeHUE U pa3paboTKy
KOMITBIOTEPHBIX METOJIOB JIJIsl HHTEPIPETAIMN TaHHBIX BHICOKOIIPOM3BOJUTEIIEHOTO aHAIN3A.
BucyibpuTHOe cekBeHHMpOBaHMe — o00Ilee Ha3BaHUE TPYNIBl METOJOB, HANpPaBICHHBIX Ha
n3ydenue narrepra metmmpoBanus JJHK mocpeactBom o6paboTku e€ OucynbhuTom.
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BoicokordpexTuBHasn kuakocrHas xpomarorpaduss (BIJKX) —wmeron pasneneHus Cl0XHBIX
CMECEH BEIECTB, OCHOBAHHBIM HA pA3JIMYMM B PABHOBECHOM pACIpPEACICHUN HX MEKIY IBYMs
HECMEUIMBAOIUMHUCA (ha3aMu, OJHA U3 KOTOPHIX HETIOABMKHA, a IPyras MOABIKHA (DJIFOCHT).
I'azoBasi xpomarorpadpusa — QU3MKO-XUMHUYECKUH METOJ| pa3/IeleHUsl BELIECTB, OCHOBAaHHbIN Ha
pacupeneseHnd KOMIIOHEHTOB aHAJIM3UPYEMOM CMECH MEXAY JBYMs HECMEIIMBAIOIUMUCA U
JBYDKYILIMUMUCST OTHOCUTENIBHO APYT Apyra (a3aMu, I7ie B KauecTBe MMOJABUKHOM (pa3bl BBICTYIIAET ras,
a B KayeCcTBE HEMOABIKHOU (ha3bl — TBEPIABIA COPOEHT WM KMIKOCTh, HAHECEHHAs HAa WHEPTHBIN
TBEPABI HOCUTENb UIU BHYTPEHHHE CTCHKU KOJIOHKH.

I'eHoMHKa — pa3fen MOJCKYJIIPHOW T'€HETUKHU, IOCBAIEHHBIA M3YyYEHUI0 TEHOMAa U I'€HOB JKUBBIX
OpraHU3MOB.

Macc-cnekTpoMeTpusi — METOJ UCCIIEI0BaHUs U WACHTU(UKALMY BEIeCTBA HA OCHOBE MOHHM3ALUU
KOMITOHEHTOB, MO3BOJISIONIECH (PU3NUECKU Pa3INuaTh KOMIOHEHTH HA OCHOBE XapaKTEPU3YIOIIETO UX
OTHOLICHHS MAcCCHhI K 3apsy.

MeTtaGonomMuka — aHaJM3 COBOKYIHOCTH BCEX METaOOJIUTOB, SIBJISIOIIMXCS KOHEYHBIM MPOTYKTOM
oOMeHa BeIlIeCTB B KJIETKE, TKAHU, OpraHe WM OpraHu3Me.

MuKpOYMIIbI — TEXHOJIOTHSA, UCTIONb3yeMasi B MOJICKYJISIPHOW OMOJIOTHH W MEAMIIMHE, OCHOBAHHAs
Ha MHOXKECTBE HEOOJIBLIMX OJIHOLENOYEUHBIX MOJEKYJ HYKJIEHMHOBBIX KUCIIOT, KOTOpPbIE KOBAJIEHTHO
IIPULIUTHI K TBEPIOMY OCHOBAHHIO.

HanonopoBoe ceKBeHMpPOBaHHE — CEMEHUCTBO BBICOKOI((EKTUBHBIX METOJ0B CEKBEHUPOBAHUS
JHK wiu PHK TpeThero mokosiaeHusi, OCHOBaHHBIX Ha UCIIOJIb30BAHUU OCJIKOBBIX, TBEPAOTEIbHBIX WU
MHBIX TI0p INaMETPOM B HECKOJIBKO HAHOMETPOB, UYBCTBUTENBHBIX K HYKJICMHOBBIM KHUCIIOTaM.
OMHKC-TEXHOIOTHM — KOMIUIEKC BBICOKOIIPDOU3BOAUTEIBHBIX TE€HOMHBIX M ITOCTT€HOMHBIX
TEXHOJIOTUH, MCCIENYIOIMX Bechb HA0Op OMOJIOTMYECKMX MOJIEKYJ, COJEpXKaluiics B OTAEIbHOU
KJIETKE, KJICTOUYHBIX MMOMYJISIIUAX UM COOOIIECTBAX OPraHU3MOB U MX B3aUMOJICHCTBUE.

IIporeomuka — 001acTb MOJIEKYJSIPHOH  OHOJIOTMM, MOCBALIEHHAs UACHTUQHUKALMUA U
KOJIMYECTBEHHOMY aHAJIU3y OEJIKOB C UCIIOJIb30BAaHUEM BBICOKOIIPOU3BOAUTENBHBIX TOXO0/10B.
CexBennpoBanue cienymomero nmokojenns (NGS) — rpymmna BbICOKOIPOU3BOIUTEILHBIX METOIOB
onpezaeneHus HykieotnaHou nocuenoparensHoctd [JHK u PHK.

CucreMHasi 6M0JIOTUsl — MEXIUCHUIUIMHAPHOE HayYyHOE HalpaBieHUE, 00pa30BaBIleecs] Ha CThIKE
OHMOJIOTUN U TEOPUU CIIOKHBIX CHUCTEM, OPUEHTHPOBAHHOE Ha U3YYEHHE CIOXKHBIX B3aUMOJIECHCTBUHN B
JKUBBIX CUCTEMAX.

TpaHnckpunTOMMKAa — BBICOKOIIPOU3BOJAUTENBHBIE METOABI, pa3paboTaHHbIE M HM3Yy4YEHUs
coBOKyIHOCTH Bcex PHK-TpaHCKpUINITOB KIIETKH, TKAaHU WIXA OpraHu3Ma.
JNUreHOMMKa  —  pasliel  MOJEKYJISpHOM  OMONOrMM,  M3y4yaloUMii ¢ HOMOUIbIO

BBICOKOTIPOU3BOIUTEIBHBIX METOJIOB COBOKYITHOCTh SMUTCHETHYECKUX MOIU(PHUKALINI TeHETHYECKOTO
MaTrepHaia KISTKH.

14. OCOBEHHOCTHU PEAJIM3ALIIMU JUCHUIIJIMHBI 1J151 UHBAJINJ1OB U JINI
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

B cootBercTBHM ¢ MeTOAMYECKMMH pekoMeHaanusaMu Munoopuayku P® (ytB. 8 anmpens 2014
r. No AK-44/05BH) B Kypce mpeamnojaraercsi UCIoab30BaTh COIMAIbHO-aKTUBHBIE U PEQIICKCUBHBIC
MeTOAbl 00y4YeHMs, TEXHOJIOTUH COLMOKYJIbTYypHOU pealbmiurtanuu obyuarommxcs ¢ OB3 ¢ nenbto
OKa3aHHWs MTOMOUIH B YCTAHOBJIEHUH MOJTHOLIEHHBIX MEXINYHOCTHBIX OTHOILIEHHI.

OOydeHue Ul ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBSI OCYLIECTBISIETCS C yYETOM
WHAUBUAYAIbHBIX TMCUXO(PHU3NYECKMX OCOOEHHOCTEW, a JUIsi MHBAIMJIOB TakXe B COOTBETCTBUU C
UH/IMBUYaJIbHOW IPOTpaMMOil peabuinTalii HHBAJIUAA.

Jlis Ui ¢ HapyumieHHeM cJyXa BO3MOXHO IpeJocTaBieHHe HH(OpMAalUUd BU3YaJbHO
(KpaTKuMi KOHCHEKT JIeKIIMH, OCHOBHAas W JIONOJIHUTENbHAs JIMTEparypa), Ha JIEKIHOHHBIX H
MPAKTUYECKUX 3aHATHUSIX JIOMYCKAaeTCs MPUCYTCTBUE ACCUCTEHTa, a TaK K€, CypAONepeBOTYHKOB U
TU(IIOCYPIOTIEPEBOIUNKOB.

OueHka 3HaHUM CTYAEHTOB HAa NPAKTUYECKHUX 3aHATUAX OCYILIECTBIISIETCSI HAa OCHOBE
IIMCbMEHHBIX KOHCIIEKTOB OTBETOB HA BOIPOCHI, MMCHbMEHHO BBIITOJIHEHHBIX IPAKTUYECKUX 3aJaHUM.
Jokmaa Tak ke MOXKET OBITh NMPEJOCTaBIICH B NMUChbMEHHOUW dopme (B Buiae pedepara), mpu 3TOM
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TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAaueCTBY M3JIOKEHHS MaTepualia
(MOHATHOCTh, KayecTBO pEYH, B3aUMOJEWUCTBHE C ayIOUTOpHe U T. 1) 3aMEHAI0TCS Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEABbSABISEMbIe K NMUCbMEHHBIM paboTaM (KauecTBO O(pOpMIICHUS
TEKCTa U CIHCKA JIMTEPATYPhl, IPaMOTHOCTh, HATMYKME WILTIOCTPAI[MOHHBIX MAaTEpUAJIOB U T.1I.)

C y4eToM COCTOSIHHS 3/I0POBbSI MPOCMOTP KHHOQWIbMA C IMOCICAYIOIIUM aHAIU30M MOXET OBITh
MIPOBEJICH JIoMa (Harpumep, Ipu He0OXOIMMOCTH JIOTIOTHU-TEIbHON 3BYKOYCHUIIMBAIOLICH anmapaTypsl
(HaymHMKM)). B Takom ciyyae CTYIEHT NpPEAOCTaBISIET MHCbMEHHBIM aHalau3, COOTBETCTBYIOLIUIT
MPeIbSABISIEMbIM TPEOOBAHUSM.

[TpomexyTouHas aTrecTtauus AJis JIML C HApYLIIEHUSMHU ClyXa MPOBOAUTCA B MHCbMEHHOMN
dopme, mpu STOM HUCHONB3YIOTCS OOIIME KpPUTEpHH OIlleHWBaHUsA. [Ipym HEOOXOaMMOCTH, BpeMs
MOJTOTOBKU Ha 3a4€T€ MOXKET OBITh YBEITUYEHO.

JUis aun ¢ HapylleHueM 3peHMs JIOIYCKaeTcs ayaualibHOe NpeoCcTaBlieHHe HWH(GOpMAIUu
(HampuMmep, ¢ UCIIOJIb30BAHUEM MPOTPAMM-CUHTE3aTOPOB PEUH), a TaK K€ UCIIOJIb30BAHHUE HA JICKIIUAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB W T.1.). Jlomyckaercsi MPHCYTCTBUE Ha 3aHATHUAX
acCHCTeHTa (MIOMOIIHUKA), OKA3bIBAIOIIETO 00YYaroIUMCs HE0OX0IUMYI0 TEXHUYECKYIO TOMOIIIb.
OneHka 3HaHWWA CTYJCHTOB Ha CEMHHAPCKUX 3aHATUAX OCYHIECTBISIETCS B YCT-HOH (opme (Kak
OTBETHI Ha BOIPOCHI, TaK M MpakTHueckue 3ananus). [lpu HeoOxoauMocTu aHanuza (puibMa MOKET
OBITh 3aMEHEH OIMCAaHUEM CHUTYallud MEXAITHUYECKOTO B3aMMOJCHCTBUS (Ha OCHOBE OIbITa
PECTIOHJICHTa, XYAOXECTBEHHOW JHTepa-Typbl H  T.O.), TO3BOJSIONIUM OLEHUTh CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIIQJICHUS METOJAaMHM aHalIW3a ¥  BBIABICHHUA  CICHUPUKA
(GYHKIIMOHUPOBAHUSI U PA3BUTUS TICUXUKH, MO3BOJISIIONIMMU YYUTBHIBATh BIIUSHUE ATHHUUECKUX
¢akropoB. Ilpu mpoBe-I€HMM NPOMEKYTOUHOM aTTeCTalMM s JUL C HapyIIEHUEM 3pEHus
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOeCceI0BaHuE TI0 BOIIPOCAM.

Jlnna ¢ HapymieHUsIMH ONOPHO-ABMIaTeJIbHOIO ammapara HE HYXJIATCi B 0COOBIX
dopMmax mpenoctaBieHuss y4eOHbIX MarepuanoB. OIHAKO, C YYETOM COCTOSHHUS 3[0POBBSl 4YacTh
3aHATHM MOXET ObITh peann30BaHa AUCTAaHUMOHHO (mpu nomomu cetu «MHTepuer»). Tak, mpu
HEBO3MOXKHOCTH TOCEIIEHUS JIEKIIMOHHOTO 3aHATUS CTYACHT MOKET BOCIIOJIb30BAThCS KPATKUM
KOHCIIEKTOM JIEKLIHH.

ITpy HEBO3MOXXHOCTH IOCEIIEHUS NPAKTUYECKOIO 3aHATUS CTYACHT IOJDKEH IPENOCTABUTH
MUCbMEHHBIA KOHCIIEKT OTBETOB Ha BOIIPOCHI, TMCbMEHHO BBIIIOJHEHHOE IPAKTHYECKOE 3aJaHHeE.
Jloknan Tak e MOXeT ObITh IpefocTaBlieH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KauyeCTBY M3JIOKEHHsS MaTepuaia
(MOHATHOCTb, KAauyecTBO peYM, B3aUMOJEHCTBHE C ayauTopued M T. J) 3aMEHSIOTCd Ha
COOTBETCTBYIOIINE TPEOOBaHUS, MPETBSIBISAEMbIE K MUCHbMEHHBIM paboTaM (KayecTBO OGOPMIICHHS
TEKCTa U CIHCKA JIUTEPATYPhl, TPAMOTHOCTb, HAJTMUNE WJUTIOCTPALIMOHHBIX MaTEPHUaIoB U T.1.).

[TpomexyTouHas arrectauus A JIML C HapyLIEHUSIMH OIOPHO-IBUIATEIbHOIO ammapara
OPOBOJIUTCS Ha OOIIMX OCHOBAaHUAX, NpPU HEOOXOAMMOCTH THpOIEeaypa 3aueTa MOXKET ObITh
peann3oBaHa JUCTAHIIMOHHO (HampuMep, MpH oMol nporpammsel Skype).

Jl1s 3TOr0 MO AOrOBOPEHHOCTH C MPEMOJABATENIEM CTYJEHT B ONPEACIEHHOE BPEMS BBIXOAUT
Ha CBA3b Ui IPOBENICHUS MPOLIeypHl 3aueTa. B TakoM ciryyae 3a-ueT caaercs B Bue coOece10BaHus
no BompocaMm (cM. (opMbl IpOBENEHUS MPOMEXKYTOUHOM aTTecTaldu JUIs JIMI C HapyLICHUSMHU
3penusi). Borpoc u npaktryeckoe 3aiaHue BEIOMPAOTCS CAMUM MPENOJaBaTENIEM.

[Tpumeuanue: DOHABI OLIEHOYHBIX CPENICTB, BKJIIOYAIONIME THUIOBBIE 3aJaHUSI U METOAbI OILIEHKH,
KPUTEPUU OLIEHUBAHMS, II03BOJSIONIME OLEHUTh pPE3yJbTaThl OCBOCHHUS JAHHOM JHUCLMUIUIMHBI
obyuaronumucs ¢ OB3 moryTt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.

IIporpammy cocraBui (a) (u):

I1L.}O. Bonkosa, 1.6.H., ipodeccop oTaeneHus OMOTEXHOIOTHI
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Penensent (bI1):
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« » 20 T A.A. Kotnspos
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