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1. IEJIXM U 3AJTAYH OCBOEHU A AU CHHUITJIMHBI

Lenp auCHUIUIMHBI — CPOPMHUPOBATH Y CTYIACHTOB KOMIUIEKCHOE MPEJICTaBICHHE O COBPEMEHHBIX
BBICOKOITPOU3BOIUTEIIBHBIX TEXHOIOTHSIX, IPUMEHSEMBIX B MOJIEKYJIIPHOU OHUOJIOTHH.

3a1a4uy JUCLUIUINHBIL:

— TIONy4eHHE TEOPEeTHUYECKMX 3HAHUM W TPAaKTUYeCKUX HABBHIKOB B O00JACTH TI'CHOMHMKH,
TPAHCKPUIITOMHUKH, IPOTEOMUKH U META00JIOMUKH;

— OCBOCHHE HAaBBIKOB JIN3aifHa OMHKC-9KCIIEPUMEHTOB;

— 3HAKOMCTBO C OCOOEHHOCTSMH pabOThl B OCHOBHBIX MOJIEKYJISIPHO-OMOIOTHYECKUX 0a3ax JTaHHBIX;

— U3y4YECHHE METO/I0B KOHTPOJISI KauecTBa, (GMIbTPALMU U HOpMaln3auun TaHHbIX NGS, kapTrupoBaHus
HIOCIICIOBATEILHOCTEH, COOPKM TI'C€HOMOB M TPAaHCKPHUNTOMOB (€ NOVO, MOJHOT€HOMHOIO IOMCKa
accolManuii, BBICOKOIPOU3BOIUTEIHHOTO aHaN3a OSJIKOB M MX MOAM(UKALINN.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI (1ai1ee
— OII) MAT'UCTPATYPBI

JUi oCBOEHMsI JAMCLUILUIMHBI HEOOXOAMMBI KOMIETEHIUH, c(HOpMUPOBAHHBIE B PAMKAX H3YyUEHUS
CJICAYIONIMX TUCHUIUIMH OakanaBpuara: OMOXUMHUS, MOJIEKYJIApHast OMOJIOTHS, TeHETUKA, (PU3NOIIOTHS
pacTeHui, (U3MOJIOTUs YeNoBeKa, XXUBOTHBIX M BBICHICH HEPBHOW AEATEIbHOCTH, OMOIOTMYECKas
CTaTHCTHKA

I[I/ICIII/IHJII/IHI)I W/WIH IMPAaKTUKH, JII KOTOPBIX OCBOCHHC HaHHOﬁ JUCHUITIINHBI H€O6XOIII/IMO KakK
MMpEaAICCTBYIOIICEC: SKCHCpI/IMeHTaHBHLIC OCHOBBI ﬂﬂepHOﬁ MCOAULIMHBI H pazLI/IOQ)apanenapaTLI,
PaI[I/IaIII/IOHHO-BKOJIOI‘I/I‘-IGCKI/II\;I MOHHUTOPHHI' B paf/'IOHaX pasMCICHUs  paJuallMOHHO-OIMACHBIX
06’LeKTOB, npeaAaUuIlIIOMHAs IIpakTUKa, HAy4YHO-UCCIICAO0BATCIIbLCKAA pa60Ta

I[I/ICI_II/IHJ'II/IHB. HN3Yy4JacTCsd Ha 2 KypcCc B 3 CEMCCTDPC.

3. Hepeqem, NJIAHUPYEMBIX PpPeE3yJbTaTOB Oﬁy‘—leﬂl/lﬂ nmo JAUuCHUIIJIMHE, COOTHECCHHBIX C
IJIAHUPYEMBIMHU pE3YyJIbTaTAMU OCBOCHHUSA 06pa3OBaTeJII)HOI7l MporpaMmabl

B pesynprare ocBoenuss OOIl maructpaTypbl 00y4aromuiics TO0DKEH OBIAAETh CICAYIOIIMMH Pe3yJbTaTaMu
00y4eHHs1 10 TUCIMIUIMHE:

Koabl koMmneTeHmmii PesyabTarel ocBoenns OOII [lepevyeHb NJIAHUPYEMBIX Pe3yJbTATOB
Cooeporcanue komnemeHnyui * 00y4Y€eHUsl Mo TUCHUTTHHE® *
OIIK-3 TOTOBHOCTH HCIIOJIB30BaTh 3HaTh: OCHOBHBIE MTOHSTHS, TEPMUHBI U
(hyHIaMeHTaTFHBIE OMOJIOTHYECKUE | OCOOEHHOCTH CUMBOJIMKH, UCTIONbh3yEeMbIE B
MpeICTaBJICHUs B chepe pa3IUYHBIX 00JACTIX CUCTEMHOM OUOIOTHH;

npodecCHOHANBHON AEATENTLHOCTH
JUIS TOCTAHOBKU M PEIICHUS HOBBIX | YMETh: KOPPEKTHO UCIONB30BATh TEPMUHBI U
3a1a4 MOHATHUS; CBOOOTHO OPUEHTHPOBATHCS B
TPAHCKPUIITOMHBIX HCCIIEIOBAaHUSX B
PannoOHOIOTHH; TT0JIB30BATHCS CIIPABOYHON U
Hay4YHOMW, B TOM YHCJIE MTEPHOANIECKON
JTUTEPaTypoOi 10 N3y4aeMOMYy MIPEeIMETY;

Brnagets: HaBbIKaMu pabOTHI ¢ OMOTMOTEKAMH,
MeTabO0JIOMHBIMA ¥ TEHOMHBIMH Oa3aMu

JAHHBIX;
OIIK-4 CII0OCOOHOCTBH CAMOCTOSTEIHHO 3HaTh: 0COOEHHOCTH CBS3EH CHMHTETHYECKOMN
AQHAJIM3UPOBATH UMEIOIIYIOCS OuoJoruy 1 OMOMHKEHEPHUN
“H(OPMAIIUIO, BBISBIIATH
(hyHIaMeHTaTBHBIC IPOOIEMBI, YMeTh: Onupasch Ha MOJYYCHHBIC 3HAHUS,
CTaBUTH 33J1a4y ¥ BBITIOJTHSATH aJIeKBaTHO (hOPMYITUPOBATh U PEIIATh
0JIEBBIE, JTA0OpaTOPHBIE MIPAKTUYECKUE U HAYYHBIC 3a]1a4H,




OHOJIOrHYECKUE HCCJICA0BaHuA IpU OpeanoJararonme 3HaHueC pa3jInIHbIX

pEIIeHNN KOHKPETHBIX 3a/1a4 C BOIPOCOB (B TOM YHCJIe TUCKYCCHOHHBIX U
HCIIONIb30BaHNEM COBPEMEHHON aKTUBHO pa3padaThIBaEMBIX B HACTOSIIEE
anmapaTypsl ¥ BBIYUCITUTEILHBIX BpEMSs1) CMEXKHBIX Pa3eliOB TEHETHKH U

CPEIICTB, HECTH OTBETCTBEHHOCTb 32 | paguoONOIOTHH,
KadecTBO padOT W HAYIHYIO

JIOCTOBEPHOCTD PE3YyIbTaTOB Brnanets: HaBbIKaMu Tu3aiiHa METabOJIOMHOTO
JKCIIEpUMEHTA
IK-3 CIIOCOOHOCTbH IPUMEHSATh 3HaTh. OCHOBHBIE TEXHOJIOTUH, OCHOBAHHBIE HA
METOANYECKUE OCHOBBI Hekonupyromux PHK
MIPOEKTHPOBAHUS, BHITTOJTHEHUS
MOJIEBBIX U 1aOOPAaTOPHBIX Brnaners: HaBbIKaMM IIE€PBUYHOIO aHANINM3a U

OMOJIOTHUECKUX M FKOJIOTHYECKUX | BU3yalIn3alii METa0O0JIOMHBIX JaHHBIX
WCCIIEIOBAHUH, HCII0JIb30BaTh
COBpPEMEHHYIO anmnapaTypy u
BBIYUCIIUTEIIbHbBIE KOMILJIEKCHI (B
COOTBETCTBHH C MPOQHIEM
MarucTepcKOr MporpamMmel)

4. O0beM TUCHMIIIMHBI B 324eTHBIX eANHULAX ¢ YKA3aHHEM KOJIMYeCTBa aKaJeMHYeCKHX YaCOoB,
BblJIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4alomuxcs ¢ npemnogasaresieM (110 BUIaM 3aHATHI) U
HAa CAMOCTOSITEJIbHYIO pa0doTy 00y4arommxcs

OO6mass TpyAoeMKOCTh (00beM) MAMCHUMILIMHBI COCTaBIsieT 2 3aueTHBIX eauHulbl (3.e.), 72
aKaJeMUYECKUX Yaca.

4.1. O0vém Oucyunaunsl no 6UOAM YUEOHBIX 3AHAMUI (68 YACAX)

KoangecTBo 4acoB Ha

B
uj1 padoThI BHJI pa0OThI:

KonTakTHasi pa6oTa 00y4aromuxcs ¢ mpenogaBarejieM

AyauTOopHbIE 3aHATHS (6ce20) 36
B ToM uncine:

JeKyuu 9

npakmuyecKue 3aHamusl 27

(u3 HUX 8 Ghopme npaxkmuyeckol N0O2OMOBKUY,)

1abOpamopHvle 3aHAMUSL
(u3 HUX 8 Ghopme NPaKmuyecKol NO020MoBK)

HpOMe)lCYTO‘lHaﬂ aTrreCcralnms

B ToMm uncne:

3auem
3auem ¢ OYeHKoll +
9K3aMEH
CamocTosiTeibHAas padoTa 00y4YaloNuXCcs
CamocTrosiTesqibHasi pad0oTa 00yYal0IMXCs 36
Bcero (uachbl): 72
Bcero (3aueTHble eTMHUIIBI): 2

5. ConepkaHue IHCHUILIMHBI, CTPYKTYPHMPOBaHHOe MO TeMaM (pa3ieiaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKUX YaCOB U BHI0B Y4eOHBIX 3aHATHI

5.1. Pazoenvt oucyuniunsl u mpyooemKoCHib O 6UOAM YUEOHbIX 3AHAMULL
(6 akadoemuueckux uacax)




HaumenoBanmue pa3znesa /

Bunsbl yueOHoii padoThI

Henenst
TEeMBbI JHCHUITHHDI
Jlek Ip JIao Bueayn CPO

1-16 1. OMHKCHBIE TEXHOJIOTMH 9 27 36
1.1. Cucremnuas 6uomorwust. ITLP. 3 9 9
OCHOBBI TEHOMHUKH.
IlonHOreHOMHEBII IOUCK
accoImalui.
1.2. KoHTpOJIb 3KCIPECCHH [CHOB. 2 6 9
OnHUreHeTrKa.
ITocTTpaHCIALMOHHBIN KOHTPOJIb.
1.3 DnureHomMuka u 2 6 9
TPaHCKPHUIITOMHMKA.
1.4 TIporeomuka 1 MeTaOOJIOMHKA. 2 6 9
Bceero: 9 27 0 0 36

5.2. Codeportcanue oucyuniuHvl, CMpyKmypupoeannoe no pazoeiam (memam)
Jlexyuonmnwiii Kypc
Conep:xanue
HaumenoBanmue pazaena / Aep
Hepnensn
TEeMBbI JMCHUITHHBI
1-16 1. OMHKCHBIE€ TEXHOJOTHH

1.1. Cucremuas ouomorus. I1L{[P. OcHOBBI

TCHOMHKHU

Penyxmmonusm u xonusM. CucteMHast OMOIOTHsL.
I'enomuxka. Mcropus renomuxu. [TLP. Dtanst
peakuun. Buzyanuzanus npogykTos. [Ipoekt
«I"enom uenoBeka». Buasl cekBeHupoBanus JJHK.
NGS. HanomnopoBoe ceKBeHHUpOBaHHE.
[Ipurotosienue 6ubHMOTEK. CTPYKTYpHAS
reHoMuKa. CpaBHUTEIbHAS! TEHOMHKA.
[lepconanbHas reHomuka. KorHuTrBHas T€HOMUKA.
Mertarenomuka. CHHTETHYECKAst OHOJIOTHUS U
OMOWH)KEHEPHSL.

1.2. KoHTponb 3KCIpecCUr T€HOB.

Onureneruka. [locTTpaHCIAIIMOHHBIHN

KOHTPOITb.

Oxcnpeccus FeHOB. Peryianus TpaHCKpHUIILIHH.
[TocTTpaHCKPUITIIMOHHBIN KOHTPOJIb. DMUT€HETHKA.
ONureHeTnYeckre MEeTKU U UX MOJIEpKaHue.
Merunmmposanue JJHK. Moaudukaruy rucToHOB.
Caiinencunr Tpancno3oHos. Hexonupytromue PHK.
Texnomornu, ocHOBaHHBIe Ha HeKoaupyromux PHK.
[ocTTpancnsiuonHbie Moau(UKaLUN OEIKOB.

1.3 DnureHoMHKa U TPaHCKPUIITOMUKA.

OnureHoMuKa. AHaIN3 MOJU(PUKAIUI THCTOHOB.
Hmmynomnperumnuraims xpomatuna. ChlP-Seq.
Amnanmu3 metunupoBanus JIHK. bucynbdurhoe
CEKBEHHMPOBaHWE. AHAIH3 IOCTYMHOCTH XPOMaTHHA.
Tparnckpunromuka. Beinenenne PHK. Cunres
k/IHK. IIpurotoBnenue 6nbanoTeK. MUKPOUHIIFL.
CexsenupoBanne PHK. Tpanckpunromuka
OIMHOYHBIX K1eToK. ['enHas Ontonorus. [Ipumepsl
TPAHCKPUTITOMHBIX HCCIICIOBAHIH B
PaaroOHOIIOTHH.

1.4 Tlporeomuka 1 METaOOJIIOMHKA.

2-D npoteomuka. Macc-crieKTpoMeTpus B
poTeoMuKe. BeiieneHne u ruipoiin3 OeIKoB.
AHanmM3 TaHHBIX TPOTEOMUKHA. Macc-CIeKTPOMETPHS
B MeTaOosomuke. Jlunmmaomuka. I mukoMuka.
DKCTparupoBaHue METa0OJIUTOB. AHAJIN3 TaHHBIX
METa00JIOMHUKH.




Hpaxmuuecxue/ce/wunapcxue 3aHAMUA

Conep:xanue
HaumenoBanue pazaesa / Aep

TEMbI JUCHHUILJIHNHBbI

Henensn

1-16 1. OMHUKCHBI€ TEXHOJIOTHH
1.1. Cucremuas ouonorus. ITITP. Ocuosel  |Baser manasix NCBI u Ensembl.

TCHOMHKH

1.2. KoHTpOJIb 3KCTIPECCUH TEHOB. The Human Protein Database.

Onwureneruka. [TocTTpaHCIsITMOHHABII

KOHTPOJTb.

1.3 DnureHOMHKA ¥ TPAHCKPUIITOMHUKA. basel mannbix npoekrta «IeHHas OHTOIOTHD.

1.4 Tlporeomuka 1 METabOOJIOMHKA. Basel nanasix KEGG, UniProt, Human metabolome

database.

6. IlepedyeHb Yy4eOHO-MeETOAMYECKOT0 o0ecmedeHHUsl JJIsi CAMOCTOSITEJbHOW  PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

1. NGS: BeicokonpousBoauTenbHoe cekBennponanue / [1.B. Peopukos, 11.0. Kopoctus, E.C.
[y6una, B.B. Unbunckuii. — 4-e u3g. — M.: JlabopaTtopus 3nanuit, 2021. — 232 c.
2. buonngopmaruka: yueonuk / H.}O. Yacockux. — M.: ['DOTAP-Menua, 2020. — 352 c.

7. ®OH/ OLEHOYHBIX CPEACTB Uil MPOBeJeHUsI POMEKYTOUHOIH aTTecTAIUN 00YYAIOIIUXCS MO
AUCUHUILINHE

7.1. CBs3b Mexny (popMUPYeMBIMH KOMIIETEHIIUSIMU U GopMaMH KOHTPOJISI HX OCBOEHHS

Ne | Konrtposupyemsie pasneast | Kox koHTpoanpyeMoil koMneTeHInH (MM HaumenoBanne
n/n (TeMbl) AUCHUILTTUHBI e€ yactn) / u ee popMyTHPOBKA OLIEHOYHOI'0 CPeACTBA
(pe3yabTaThl O pa3ieaiam)
1. Paznen 1 OIIK-3, OIIK-4, IIK-3 KOHTpOJIbHAs paboTa,

npakTuieckas pabdora,
BOITPOC 3a4€THOTO
ounera.

7.2. Tunoeuie KOHmMpOJ/lbHblEe 3a0aHUA WU UHbLE mamepuaiibl

7.2.1 Konmponshnan paboma

KonTpoubnas padora no Pasneny 1 «OMHKCHBIC TEXHOJIOTHID)
TumnoBbie BOMPOCHI 7151 KOHTPOIBHOM paOOTHI:

. CexkBeHUPOBaHNE HYKJIEHHOBBIX KUCIIOT MIEPBOTO, BTOPOTO U TPETHEr0 MOKOJICHUS
. OuncTka HyKJIeHHOBBIX KUCIOT 11t NGS

. [IpuroroBnenne 6ubmuorex mast NGS

. Onienka kadectBa nmepBUYHbIX JaHHBIX NGS

. OMHOHYKJICOTHIHBIE MTOTUMOPPUZMBI

. O01IHe MPUHIIHITHI IUTAHUPOBAHUS OMHKC-IKCIICPUMEHTOB

. Panmomu3anus ¥ mOBTOPHOCTH B OMHKC-IKCIIEPUMEHTaX

. CekBEeHUpPOBaHUE OTCIBHBIX KIETOK

9. Metarenomuka. ®unorenomrika. OCHOBHEIC 3a1a4H M MOIXObI
10. Oourenomuka. OCHOBHBIE 3aJaUH W ITOIX O]

11. TpanckpuntTomuka. OCHOBHBIE 337a41 U MOIXObI

12. ITporeomuka. OCHOBHBIE 33/1a41 U MOJIXObI

13. Merabonomuka. OCHOBHEBIE 3aa41 U ITOIXO/IbI

OISO~ WM~




0) KpuUTEpHUH OIEHWBAHHS KOMIETEHIINH (pe3yabTaTOB):

Konmponsnsie pabomer ipoBostest 2 pa3a B CEMECTp HAa MOIYJIBHBIX HEIEISIX 10 PACIHCAHUIO,
yCTaHaBJIMBaeMOMY JekaHaToM. OHHM TpoBOJATCA B (OpME TECTOB HIM WHOM BHJIE IO BBIOOpPY
HperoaBaTessi C y4eToM 00beMa H3y4eHHOT0 Marepuaia o Kypey.

OL[eHI/IBaHI/Ie CTyACHTA MPOBOAUTCA IMPEIIOAABATCIICM HE3aBUCHUMO OT HAJIHW4YUA WU OTCYTCTBUA
cTygeHTa ([0 YBAKUTENBHONH WJIM HEYBaXHTENbHOW mpuyMHe) Ha 3aHsaTun. CTyIeHTy,
IPOIYCTUBLIEMY I10 YBa)KUTEIbHOW IPUUMHE KOHTPOJIBHYIO MOJYJIBHYIO palOoTy, HpPENOCTaBIsAETCS
BO3MOXHOCTh O0TpaboTKH. OTpabOTaTh 3aHATHE MOXKHO 10 COTVIACOBAHHIO C MPEIOIABATENIEM B YETKO
YCTaHOBJICHHBIC CPOKU B COOTBETCTBUU C rpa)iKOM KOHCYJIBTALMI TIPEIoaBaTes, KOTOPBIH HMeeTCs
Ha Kadeape U Ha opULIMAITBHOM caiiTe Kadeapsl.

OueHMBAeTCsl CTENEHb YCBOCHUS TEOPETUYECKHX 3HAHUH [0 CICAYIOIMM KPHUTEPHUSIM:
NPaBUIBHOCTh, MOJHOTA W JIOTMYHOCTh IMHCBMEHHOI'O OTBETA, CIOCOOHOCTBIO MPOHJUTIOCTPHPOBATH
OTBET IPHMEPaMHU.

B) OINMCAHUE HIKAJIbI OLIEHUBAHUS:
MaxkcuManbHbIi 0621 32 KOHTPOJIbHYI0 paboTy — 10. Kaxsiif Bompoc olieHruBaercs B 2 6anna.
7.2.2. IlpakTHyeckasi padora

a) THIIOBBIC 3aJ1aHMsI (BOIIPOCHI) - 0Opa3ell;

1. TTouck HayuHbIX MyOnuKarmii 8 PubMed

2. Ilouck HykIeoTHIHBIX mocienoBaTensHocTeil B NCBI

3. Pabora ¢ popmaroB FASTA

4. Pabora ¢ UniProt

5. Pabora ¢ reHomHbIM Opay3epom Ensembl — mouck uHpopMmammu o 3agaHHBIX MPENogaBaTeieM
Oenkax

6. [TapHOe BhIpaBHHBAHUE MOCIIEI0BATEILHOCTEH

7. ITouck romosoros ¢ ucnoiibzoBanneM BLAST nipu pa3HbIx mapaMeTpax ajropurma
8. ITouck ¢ ucnonb3oBanueM BLAST no ygactkaMm nocienoBarebHOCTEN

9. ITouck romonoros ¢ ucnosibzoBanneM BLAST B pa3HbIx BUgax

10. MHuoecTBeHHOE BhIpaBHUBaHHUE mociaenoBatenbHocteil B Clustal Omega

11. Uzyuenue Ouonormueckux myreii ¢ momomsio KEGG

12. N3yuenne 6uonornyeckux myre ¢ momouipo Reactome

0) KpuTepHuU OLIEHUBaHMs KOMIIETEHIINH (pe3yabTaToB):

YcTHBIN onpoc MpoXoauT B popMe pa3BepHYTOH Oeceabl — TBOPUECKON THUCKYCCHU, OCHOBAaHHOM
Ha IOJArOTOBKE BCEM TpyINIbl MO OOBSIBICHHON 3apaHee TeMe NpPU MaKCUMaJbHOM Y4YacTHH B
00CYXXJIEeHUH CTYAEHTOB rpynmbl. Kak mpaBuiio, OMUH CTYJEHT pacKphIBaeT OJUH BOMPOC TEMBI, 1aBast
HauOosee NmoJaHbIM oTBeT. OCTalbHbIE AENAOT JOMOJHEHUS, BHICKAa3bIBAIOT Pa3IMUHbIE CYXACHUS U
apryMeHTallI0, MOTYT 33JaBaTh BOIPOCHI JIpYT APYTY U npenogasarento. [IpenogaBarens HanpaBisieT
XO0Jl IMUCKYyCCUH, oOpalasi BHUIMaHHE Ha CYIIECTBYIOLIUE HAay4HbIE MPOOJIeMbl 00CYKIAEMOW TEMBI,
npejyiaras CTyJeHTaM HallTH COOCTBEHHOE UX pellleHHe.

B) OIMMCAaHHMEC IIKaJIbl OLICHUBAHUWA
MakcuManbHas OIeHKa 3a YCTHOC BBICTYIIJICHUC U pa60Ty Ha CCMUHApPCKOM 3aHATUU — 3 Oamna.
3 danaa — CTYACHT HOacT MOJHBIM OTBET HA MOCTABJICHHBIN BOIIPOC, p€Ub €TI0 CBO60,Z[Ha " IrpaMOTHa,

KOHCIICKT HE 3aYUTBhIBACTCA, a HCIOJB3YCTCAd JIMIIb Kak OHOpHBIﬁ, CTYACHT JCJacT Ba)XHbBIC
JOIMOJIHCHUA 110 CYHICCTBY JAPYIruxX BOIIPOCOB, 3HAYUTCIBHO IMPOACHAKOIMINUC OTACIIBHBIC ACIICKTHI,
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KOTOpBIE HE SBIIAIOTCS TOBTOPAMH, XOPOIIO pa3dupaercs B 00CyK1aeMOM MaTepHaie, IeMOHCTPHPYET
3HaHUE HUCTOYHUKOB, OuMONMorpaduu, pasIM4HBIX TOUYEK 3pEHHS IO H3Yy4aeMOWl TeMme, yMeeT
AHAJIM3UPOBATH TEKCTHI, TPUXOANUT K CAMOCTOSITEIbHBIM apIyMEHTHPOBAHHBIM BBIBOJAM U OTCTaWBACT
CBOIO TOUYKY 3pEHHUs, COOII0IaeT HOPMBI JINTEPATYPHOI peuH.

2 fajqja — CTYIEHT XOpomio pa30Oupaercss B OOCY)XJaeMOM MaTepuaie, JAEMOHCTPHPYET YMEHHE
KPUTUYECKH aHAJIM3MPOBATh WCTOYHMKH M PA3IMYHBbIE TOYKU 3pEHHs MO OOCyXaaeMoil mpobdiieme,
HNPUXOIUT K CAMOCTOSITEIBHBIM apryMEHTHPOBAaHHBIM BBIBOJIaM, HE MPOSBISIET aKTUBHOCTH B paboTe
IpYMIIbI HA ceMUHape (TOTOBUTCS M OTBEYAET TOJIBKO HA OJJUH BOIPOC CEMHUHAPCKOTO 3aHSATHS).

1 6amy — CTYAEGHT HENOJHO BIAJCET MATEPUAIOM, NPH H3JI0KEHUH (AKTHYECKOTO MaTepHaia
JIOIYCKAaeT OT/IEJIbHBIC HETOUYHOCTH, 3HACT PA3IMYHbIC TOUKH 3PEHHS M0 00CyX1aeMoi npobiieme, HO
BO3HHUKAIOT TPYIHOCTH C UX aHAIMW30M, YMEET M3JlaraTh COOCTBEHHYIO MO3UIMIO, HO HE BCE BBIBOJBI
HOCSIT JIOKa3aTeNbHBIH XapakTep, NPH OTBETE aKTUBHO IOJB3YeTCS KOHCIIEKTOM BIUIOTH JO €ro
3aYUTHIBAHUSL.

7.3. MeTonnueckne MaTepualibl, ONMpeAe/siome Mpoueaypbl OLEHMBAHUS 3HAHWIA, YMEHHId,
HABBIKOB M (WJIM) ONBbITA [IeATEJbHOCTH, XapPAKTEePU3YIOIIUX 3Tanbl (POPMHUPOBAHUS
KOMIIeTeHIIMH

—HWrorosas arrecrauus O JUCLHUIUIMHE SBJSIETCS MHTErPajbHBIM IIOKA3aTENeM KauecTBa
TEOPETUYECKHUX U MPAKTUYECKUX 3HAHWN M HABBIKOB OOYYAIOLIUXCS MO TUCIUIUIMHE U CKIIAIbIBAeTCS
U3 OLICHOK, [TOJyYE€HHBIX B X0/1€ TEKYILEeH U IPOMEKYTOUHOM aTTECTAlUH.

—Tekymas arrecranusi B CeMeCcTpe MPOBOAMUTCA C IENbl0 OOECHeueHuss CBOEBPEMEHHOMN
00paTHOM CBsI3H, U1 KOPPEKIIUU 00yUeHUs, aKTUBU3AIIUHA CAMOCTOSTENIbHOM paboThl 00YJarOIIUXCS.

—IIpomexxyTrounast aTrectauus NpegHa3HAueHa s OOBEKTHMBHOIO TOATBEPKICHUS H
OLICHUBAHMSI TOCTUTHYTHIX PE3YIbTAaTOB O0YUEHHUS MTOCIIE 3aBEPILICHUS U3YYEHUS JUCIIUILINHBL.

—Tekymas arrecranus OCyIIECTBISIETCS /IBa pa3a B CEMECTP:

okoHTposbHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcsi B SJIEKTPOHHYIO BEOMOCTh HE MO3Hee 8
Helenu ydeOHOro cemectpa. Bkimogaer B ce0sl OLEHKY MEpONPUATHH  TEKYIIETO KOHTPOJIS
ayJUTOPHOM U CaMOCTOSITENILHOM paboThl 00YUAIOIIErocs Mo pasjaeiaam/TeMaM yueOHOW JUCIMILTUHBI
¢ 1 mo 8 Henemo yueOHOTO ceMecTpa.

okxoHTposbHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcsi B 2JIEKTPOHHYIO BEIOMOCTh He Mo3Hee 16
Helenu ydeOHoro cemectpa. Bkirouaer B ce0si OLIGHKY MEpONPUSATUH  TEKYIIEro KOHTPOJIS
ayJUTOPHOM M CaMOCTOSITEIbHON paboThl 0OyyaroLierocs Mo pasaesiam/TeMaM y4eOHOW JUCHUITUHBI
¢ 9 mo 16 Henenro yueOHOTO ceMecTpa.

Hckniouenue: Texymas aTtectaius B 8 cemMectpe o0ydeHus o 00pa3oBaTENbHBIM MPOrpaMMaM
OakanaBpuaTa, B KOTOPOM eIWHCTBeHHas KoHTposjbHass Touka Ne 1 (KT Ne 1) — BbicTaBisiercst B
AJIEKTPOHHYIO BEJIOMOCTh HE Mo3gHee 6 Henxenu y4yeOHOro cemectpa. Bximrouaer B ce0st OLEHKY
MEPONPUITHA  TEKYLIEro KOHTPOJISI aylIUTOPHON M CaMOCTOSITENIbHOM pPabOThl OOydaromierocst mo
paszenaM/TemMaM y4eOHOM IUCHUILIMHEI ¢ 1 1o 6 HeJeno yueOHOro cemecTpa.

—PesynbTarel Tekyiell M NPOMEXKYTOUHOM aTrTecTaluu MOABOAATCA IO IIKane OabHO-
PEUTHUHTOBOI CUCTEMBI.

JTan peiiTHHrOBOM CHCTEMBI / Heneas Bbaan
OuneHo4Hoe cpeacTBo My Y Prr—
Texymas arrecranus 1-16 36 - 60% ot 60
MAaKCHMYMa

KonTpoannas Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpeocmeo Ne 1.1 2 60% ot M1 M1
Kontposbnas Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 2.1 9 60% ot T1 T1
Ipome:kyTOYHAsI aTTECTALMSI - 24 — (60% 40) 40
3ader ¢ oneHKOU -

HUTOI'O no nucumivinze 60 100




* - MUHUMAaIBbHOE KOJIMYECTBO 0aIOB 3a OIEHOYHOE CPEJCTBO — ATO KOJIMYECTBO 0alioB, HAOpaHHOE

oOyJaromumcs,

npu KOTOpPOM OHOCHOYHOC CpCACTBO 3aCUUTBIBACTCA,

B IIPOTUBHOM Clly4ae

00ydJarouuics JOJKEH JIMKBUIMPOBAThH TOSBUBIIYIOCS aKaJIEMUUECKYIO 3a0JKEHHOCTh 1O TEKYIICH
WIM TPOMEKYTOYHOHN arrecTanuu. MUHUMAaIbHOE KOJMYECTBO OAJJIOB 32 TEKYIIYIO aTTECTAIHIO, B
T.4. OTACIIBHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuio cocrasiser 60%
OT COOTBETCTBYIOIIMX MaKCUMAaJIbHBIX OaJlIOB.

7.4. lllkanaa oueHkH 00pa30BaTEJNbHBIX 10CTHKEHUI

WroroBasi aTTecTarus 1o AUCIUILIMHE orleHUBaeTcs 1mo 100-0aibHON MIKalie U MpeCTaBIseT
CyMMy OallJIoB, 3apa0OTaHHBIX CTYJSHTOM IIPU BBHIMOJHCHHHM 3aJlaHU B paMKax TEKylmed u
MIPOMEKYTOUYHON aTTECTAIluN

Cymma
oannos

Ouenka no 4-x d6annvHoll WKa1E

Ouenka
ECTS

Tpeobosanusn K ypoenio oceoenus
YUeOHOoUl OUCHYUNTIUHDI

90-100

5- «omauunoy/ «3aumenoy

O1eHKa «OTIMYHO» BBICTABIISETCS
CTYZAEHTY, €CJIM OH TTTyOOKO U IIPOYHO
YCBOWJI MPOTPAMMHBIN MaTepua,
HCYEPIIBIBAIOLIE, TIOCIEAOBATEIBHO,
YETKO U JIOTHYECKU CTPOHHO €To
U3JaraeT, yMeeT TECHO YBA3bIBAaTh
TEOPHIO C MPAKTUKOM, HCIIOTIB3YET B
OTBETE MaTepHal MOHOTpahUIECKOH
JIUTEpaTyphl

85-89

75-84

70--74

4 - «xopouwioy/
«3aUmeHo»

65-69

60-64

3 - «Y0061emM8OPUMENLHOY/ «3AUMEHO )

OreHKa «XOpOII0» BHICTABIIAETCS
CTYIEHTY, €CJIM OH TBEPAO 3HAET
MaTepHall, FPaMOTHO U O CYILECTBY
U3JaraeT ero, He JIOMycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC

OrneHka «y10BJIETBOPUTEIBHO»
BBICTABJISIETCS CTYIEHTY, €CIT OH
UMEEeT 3HaHUS TOJIBKO OCHOBHOTO
MaTepuaia, HO He YCBOMII €T0 JIeTalleH,
JIOITyCKAeT HETOYHOCTH, HEJJOCTaTOYHO
npaBWIbHBIE POPMYITUPOBKH,
HapyLIEHUs JJOTHYECKOU
MIOCJIEI0BATENBHOCTH B U3JI0KEHUH
IPOrpaMMHOI0 MaTepuaa

0-59

2 - «HeY008IemMBOPUMENLHOY/
«He 3aUMeHO»

OreHKa «HEYI0BIETBOPUTEILHO
BBICTABIISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYUTEILHOHN 4acTh
IPOrpaMMHOTO MaTepuala, JOMyCcKaeT
cylecTBeHHbIe ommoOkn. Kak
MIPaBUIIO, OLIEHKA
«HEYJIOBJICTBOPUTEIHHOY CTaBUTCS
CTYACHTaM, KOTOPBIC HE MOT'YT
MIPOA0JDKUTE 00yueHue Oe3
JOITOJTHUTCIBbHBIX 3aHATHHN 110
COOTBETCTBYIOIIEN JUCIUIINHE

8. IEPEUEHD OQHOBHOFI 1 JONOJHUTEJBbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM JJIs1 OCBOEHUS JUCHUAILINHBI




@) OCHO6HaA yueOHan Tumepamypa:

1. NGS: BsicokonpousBomutenbHoe cekBeHuposanue / J[.B. Pebpuxos, 1.0. Kopocrtun, E.C.
[lly6una, B.B. Unbunckuit. — 4-¢ u3a. — M.: Jlaboparopus 3nanmii, 2021. — 232 c.

2. buoungopmaruka: yueonuk / H.}O. Yacosckux. — M.: ['9DOTAP-Menua, 2020. — 352 c.

0) dononnumensHan yueoHan numepamypa:.

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

2. buonndopmaruka: yueOHUK mis akagemuueckoro OakamaBpuara / B.E. Credanos, A.A. Tyny0,
I'.P. Magpomnyno-Cronsperko. — M.: U3narensctBo FOpaiit, 2019. — 252 c.

9. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJUMbIX J1JI51
OCBOEHMUSA JTUCIIUITJIMHBI

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

2. baza nannbsix 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. METOJJMYECKHUE VKA3AHMSI JJISI OBYYAIOLUIUXCS IO OCBOEHMIO
JTUCHUTIIMHBI

N3zyuenne aucuuruinHbl «OCHOBBI OMUKC-TEXHOJOIMH U OMOMH(pOPMATHKH» OCYLIECTBISETCS B
dbopme JEeKIUNA, CEeMHHAPCKUX 3aHITHH W CaMOCTOSITENIbHOW paloThl oOydaromuxcs. BaxHbiM
YCIIOBUEM JUI1 OCBOEHUS JUCLUIUIMHBI B IIPOLIECCE 3aHATUHN SIBIISIETCSA BEIEHUE KOHCIIEKTOB, OCBOCHHE
U OCMBICIICHHE TEPMUHOJIOTMU U3Y4aeMOW TUCLHUILIMHBIL. Marepurainsl JIEKIMOHHBIX 3aHATUH CIEIyeT
CBOEBPEMEHHO MOAKPEIUIATh MPOPAOOTKON COOTBETCTBYIOLIMX pa3/eioB B y4eOHMKax U3 CIIHCKa
OCHOBHOH U JIONOJHUTENBHON JuTepaTypsl. JlononHurenbHas npopaboTka U3y4yaeMoro Marepuaia u
OCBOCHME INPAKTUYECKUX OHMOMH(POPMATUYECKHX HABBIKOB IPOBOJUTCS BO BPEMS CEMHHAPCKHUX
3aHsATHA. Ha ceMMHAapCKUX 3aHSTHUSX NMPUBETCTBYETCS aKTMBHOE y4acTHe B 00CY)KJIEHUU Marepuala u
NPEUIOKEHUs 110 MCCIEOBAHUIO B PaMKax NMPaKTHUYECKUX 3aHATHH TeX OMOMOJIEKYJ, ¢ KOTOPBIMH
CBSI3aHbI HAYYHbIE MHTEPECHI CTY/ICHTA.

[lensiMu caMOCTOATENBHON pabOTON CTy/IEHTA SABISETCA:

- CHUCTEMaTH3alus M 3aKPEIUICHUE IOJYYEHHBIX TEOPETUYECKHUX 3HAHUN M MPAKTHYECKUX YMEHUH
CTYJIEHTOB;

- yrayOJeHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHHE YMEHUS HCIIOJIb30BaTh CIIPABOYHYIO JUTEPATYPY;

- (QopmHupoBaHME  CaMOCTOSITEIBHOCTH  MBIIIJIEHUS,  CIIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CaMOpEaIN3aliu;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHHM.

CamocrodrenbHas pa0oTa BBIMOIHIETCS CTYACHTOM I10 3aJaHHUIO TMperojaBaTelis, B COOTBETCTBUU C
paboyeil mporpaMMoi AUCHUIIIINHBL.

11. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NPOLECCA IO JUCIIUIIVIMHE,
BKJIIOYAS INTEPEYEHD ITPOI'PAMMHOI'O OBECIHEYEHUA U THO®OPMAIIMOHHBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTH)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHUH 00pa30BaTeIbLHOIO Ipoliecca 1Mo
JTUCIUIUINHE OCYIIECTBIISIETCS B COOTBETCTBUU C YTBEpKIACHHbIM [lonokeHneM 00 DneKTpOHHON
uHpOpMaLMOHHO-00pa3oBarenbHo cpene MATD HUAY MUDN.



DNeKTpoHHass cucTema ympaeieHus obOydenuem (LMS) wcmome3yercs s peanu3ariiu
00pa3oBaTeNbHBIX MPOTPaMM IPH OYHOM, JUCTAHIIMOHHOM U CMEUICHHOM peXuMe OOydeHusl.
Cucrema peanusyeT cleIyroIIne OCHOBHBIC () YHKITHH:

1) CosgaHue u yrpaBJICHUE KJIACCaMH,

2) CosznaHue KypcoB,

3) Opranu3zaius 3alKCH y4alluxcs Ha Kypc,

4) TlpemocraBiieHHE J0OCTYIA K YUeOHBIM MaTepraiaM Jisl yUaInuxcs,

5) IlyOnukauus 3aaHui Ui YYCHUKOB,

6) OreHka 3aaHUi yYaIIuXcsi, IPOBEICHUE TECTOB M OTCIICKUBAHKE IIporpecca 00yIeH s,

7) Opranuzanus B3aMMO/ICHCTBHSI y4aCTHUKOB 00pa30BaTeIbHOTO MpoIlecca.
Cucrema UWHTETpHpYETCSl C JIOTIOJIHUTEIBHBIMU CEpBUCAaMM, OOECIEUMBAIOMIMMU BO3MOXKHOCTb
UCTIOJIB30BaHUsl TaKMX (YHKIMH Kak pabouyWii KajieHIapb, BUICO CBSI3b, MHOT'OIOJIB30BATEIILCKOEC
pelaKTUPOBaHHUE JTOKYMEHTOB, CO3/1aHUE (OPM ONMPOCHUKOB, MHTEPAKTHUBHAS JIOCKA IS PUCOBAHUSI.
ABTOpH3aIM M0JIB30BATEICH B CUCTEME OCYIIECTBIISICTCS MMOCPEICTBOM KOPIIOPATUBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

11.1. Ilepeuenv ungopmayuoHHbIX MEXHOIO0ZUTL

[lpu ocymecTBieHNH 00pa30BATENBHOTO TMpOILEcca IO JUCHHUIUIMHE HCHOJIb3YIOTCS
crnenyomue nHHOPMaMOHHbIE TEXHOIOTHU:
- IPOBEACHUE JIEKIIUI U MTPAKTUYECKUX 3aHATUI C UCIIOJIb30BAHUEM CIANA-TIPE3CHTALU;
- HCIOJIb30BaHKEe 00yYaloIuX BUI€0(PUIbMOB;
- ACIIOJIb30BaHUE TEKCTOBOTO penakropa Microsoft Word;
- HCTIOJIb30BaHKE TaOIMYHOTO peaakTopa Microsoft Excel;
- UCTIOJIb30BaHUE TeKCcTOBOTO peaakropa NoteBook (biokHoT);
- HCIIOJIb30BaHKE MPOrpaMMHOii cpenbl R u repmunana B Ubuntu;
- pabora B ri106anpHOM cetn MIHTepHET B MOJIEKYIIIPHO-OMOIOTHYECKUX 0a3axX JaHHBIX;
- OpraHu3aius B3auMOAeHCTBUS ¢ 00yJaIOIUMUCS TTOCPEACTBOM 3JeKTpoHHOM mouTsl 1 DUOC.

11.2. Ilepeuenv npozpammnozo odecneuenus

. TexcroBslii penakTop Microsoft Word;

. Tabnmunsblii pegaktop Microsoft Excel;

. Pemakrop mpesentauuii Microsoft PowerPoint;

. TexcroBslii penakrop NoteBook (biokHoT);

. Bpaysepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
. JIokanpHas KOMIBIOTEPHAs CETh U I100anbHas ceTh MIHTepHeT.

. Ilporpammuas cpena R.

. Tepmunan B Ubuntu.

CO~NO O LWN —

11.3. Ilepeuensv unghopmayuonnwvix cnpagoyHvIx cucmem
JlocTyn K 3JEKTPOHHBIM OMOIMOTEYHBIM pecypcaM M JIEKTPOHHOW OMONIMOTEYHOH cHucTeme

(OBC) ocymiecTBisieTcs TOCPECTBOM CIIEIIHMAIBHBIX pa3esioB Ha opunmansHoMm caiite UATD HUAY

MU®U. ObecnieueH AOCTYN K 3IEKTPOHHBIM Katanoram oubianorexku MATD HUAY MUDMU, a Takxe

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX

JIOTOBOPOB C IpaBooOIaaTeNIsIMU Y4eOHOH M y4eOHO-METOJUUECKOW JHUTEepaTyphl, METOJUYECKUX

nocoouii:

1) Nudopmanuonnsie pecypcbl Cetun KoncyneranTt Ilmroc, www.consultant.ru (unbopMmarus
HOPMAaTUBHO-TIPAaBOBOTO ~ XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI);

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

3) OBbC «M3narensctBa Jlanby, https://e.lanbook.com/;
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4) OnekTpoHHO-O0nbmoreunas cucreMa BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OnekTpoHHO-0ubmmoTeyHas cucreMma elibrary» (9BC elibrary);

6) bazosas Bepcus DbC IPRbooks, www.iprbooks.ru;

7) ba3el qanHBIX «JneKTpoHHas OubaroTeka Texundeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-OnOIroTeuHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  Dnekrponno-6mbHoreunas cucrema «IbC IOPAUTy, http://urait.ru/.

12. Onucanume MaTepHaIbHO-TEXHUYECKOH 0a3bl, HeEOOXOAMMOI JJsi  OCYyIIeCTBJIEHUsI
00pa3oBaTeJILHOI0 MPoIecca Mo JUCHHUIIHHE

MuHMMaNnbHO HEOOXOMUMBIN I peanu3aliy JUCLMILIMHBI IIepeYeHb MaTepUallbHO-TEXHUYECKOIO
o0ecrieyeHns BKIIOYAET B ceOsl:

A) aymutopus i JEKUMOHHBIX 3aHATHH Ha 30 mocalouyHbBIX MECT C HOYTOYKOM, IPOEKTOPOM H
IKpaHOM;

b) aymuropus s mpaktuueckux 3aHsaTHd Ha 20 mOCamouHBIX MecT (KOMITBIOTEPHBIH Kilacc) ¢
JOCTYIIOM K T100anbHoiM cetn HTepHET

13. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

13.1. Ilepeuenv ob6pazosamenvHbIX MEXHOI02UN, UCHONABLIYEMBIX NPU  OCYULECHBIECHUU
o0pazoeamenvHo2o npouecca no OUCYUNTIUHE

Buj 3ansarui
(nexuus,
CeMHHAPBI, HaumeHoBaHue aKTHUBHBIX H
Ne | HaumeHoBaHMeE TeMBbI KoanuecTBo
NpaKkTHyecKue HHTEPAKTHUBHBIX ()OPM NMPOBeAEHUSA
nn AUCHUTLTMHBI aK. 4. .
3aHATHSA) 3aHATHI
(B COOTBETCTBHH C
PVYII)
[IpoBenenHme NEKIMA U TPAKTUICCKUX
3aHATUM C UCTIOJIb30BAHUEM Cllaiij-
Mpe3eHTAINH; UCTIOIb30BaHUE
Jlexmun, .
1 | OMHKCHBIE TEXHOJIOTHH 24 MporpaMMHoO# cpenbl R u Tepmunana B
CEMUHApHI .
Ubuntu; pabota B riio0anbHO# ceTu
WHTepHET B MONEKYNSIPHO-ONOIOTHIECKIX
0a3ax JaHHBIX

13.2. @opmer opeanuzauuu camocmosmensHou pavbomel o0yuarowuxcs (memol, 6bIHOCUMbLE 015
CAMOCMOAMENbHO20  U3YUEHUsl; GONPOCHL Ol CAMOKOHMPOIA; MUNOGble 3A0AHU  ONA
camonpoeepku)

Tembl JIs1 CAMOCTOATEIBHOIO H3YUYCHU A Oﬁy‘lalOlllI/lMl/ICﬂ:

1 ITonmHOreHOMHBIH MOKCK acconranuii (2 ak. 9)

2. Ilpenckazanne GyHKINHU TeHa (2 aK. 1)

3. DBOMIOIIMOHHAS TeHOMHUKA (2 aK. 4)

4. Ananu3 MyTainuil B KOJUPYIOIUX U HEKOAUPYIOMIHX 001acTax reHoma (2 ak. )
5. AHanu3 anbTepHATUBHOTIO CIUIaiicuHra (2 ax. )

6. AHaM3 NOCTTPAHCISIIMOHHBIX MoupuKanuii (2 ak. 9)

7. Ananu3 OMOIOTUYECKUX MyTel B 0a3ax MaHHBIX (2 ak. 9)

8. 3yueHue u nmpeackazaHue CTpyKTypsl U QyHKIUI OenkoB (4 ak. 9)
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9. MonexkynsapHbIi JOKUHT (2 aK. 1)
10. UccnenoBanne MUKpOOHBIX coobmecTB Metogamu NGS (2 ak. )
11. TapreTHO€e cexkBeHHpOBaHME (2 aK. 4)

13.3. Kpamkuii mepmunonocuueckuil cnoeaps

BuoundopmaTuka — MeXIUCHHUIITMHAPHAS 00J1aCTh, BKIIOYAIOIIAsl B ce0sl U3y4eHUE U pa3paboTKy
KOMIIBIOTEPHBIX METOOB I NHTEPIPETALMH JaHHBIX BBICOKOIIPOM3BOAUTEIBHOTO aHAIN3A.
BucynibpurHOEe ceKBeHHpOBaHHMe — 0O0lee Ha3BaHWE TIPYNINbl METOJOB, HAIpPABJIECHHBIX Ha
u3yuyenue narrepHa merunuponanusa JJHK nocpenctBom 06paboTku e€ 6ucynburom.
BoicokordpexTuBHas kuakocrHas xpomarorpaduss (BIKX) —wmeron pasneneHus CI0XKHBIX
CMECEil BEIECTB, OCHOBAHHBIM HA pAa3JIMYMM B PABHOBECHOM pACHpENCIICHUU HUX MEKIY ABYMs
HECMEIIMBAOIUMUCA (pa3aMu, OHA U3 KOTOPIX HETIOABMKHA, a IpyTasi MOJBMKHA (DJIIOCHT).
I'azoBasi xpomarorpadpusa — QU3MKO-XUMHUYECKUH METOJ| pa3/IeleHUsl BELIECTB, OCHOBAaHHbBIN Ha
pacrpeeieHud KOMIIOHEHTOB aHAJM3UPYEMON CMECH MEXIy [JBYMS HECMEIIMBAIOLIMMUCIT U
JBYDKYILIMMUCST OTHOCUTEINIBHO ApYT Apyra (ha3zaMu, I7ie B Ka4ecTBe MOJABUKHOM (Da3bl BBICTYIAET ras,
a B KayecTBE HEMOABIKHOW (ha3bl — TBEPIBIA COPOEHT WIIM KMIKOCTh, HAHECEHHAs HAa WHEPTHBIN
TBEPABII HOCUTENb NN BHYTPEHHHE CTEHKU KOJIOHKH.

I'enHoMuka — pa3zzen MOJEKyJsIpHOW T'€HETUKHU, MOCBAIIEHHBIH M3yYEHUIO T€HOMa U T'€HOB JKUBBIX
OpraHU3MOB.

Macc-cnekTpomMeTpusi — METOJI UCCIIEA0BAHNS U UISHTU(PUKALIMU BEIIECTBA HA OCHOBE MOHU3ALUU
KOMITIOHEHTOB, TO3BOJISIOIIEH (PU3NYECKU pa3IMyaTh KOMIOHEHTHl Ha OCHOBE XapaKTEpU3YIOLIEro UX
OTHOILIEHUS MAaCChI K 3apsy.

MeTtaGonoMuka — aHalIU3 COBOKYIHOCTH BCEX METa0OJUTOB, SIBJSIOIIMXCS KOHEYHBIM MPOTYKTOM
oOMeHa BEIIECTB B KJIETKE, TKaHU, OPTaHe WK OpraHu3Me.

MuKpoYMnbl — TEXHOJIOTUS, UCMOJIb3yeMasi B MOJIEKYJISIpHOW OMOJIOrMM U MEAMLIMHE, OCHOBAHHAs
Ha MHOXECTBE HEOOJIBIINX OJIHOLIENIOYEUHBIX MOJIEKYJT HYKJICHHOBBIX KHCIIOT, KOTOPHIE KOBAJICHTHO
IIPUILUTEI K TBEPAOMY OCHOBAHMIO.

HanonopoBoe ceKBeHMpPOBaHHE — CEMEHUCTBO BBICOKOI((EKTUBHBIX METOJOB CEKBEHHPOBAHUS
JHK unu PHK Tperbero nokosneHusi, OCHOBaHHBIX Ha UCIOJIb30BaHUH OEJIKOBBIX, TBEPIOTEIbHBIX WIH
MHBIX TIOp IMaMETPOM B HECKOJIbKO HAHOMETPOB, UYBCTBUTENIBHBIX K HYKJIEMHOBBIM KHCIIOTaM.
OMHKC-TeXHOJIOTMM — KOMIUIEKC BBICOKOIPOM3BOJAUTEIBHBIX TE€HOMHBIX W IOCTT€HOMHBIX
TEXHOJIOTHI, HCCIeAYIOIMX BeCch HA0Op OMOJIOTMYECKUX MOJIEKYN, COJEpKaIllUics B OTAEIbHOU
KJIETKE, KJIETOUHBIX MOMYJISIIUAX UM COOOIIECTBAX OPraHU3MOB U X B3aUMOJICHCTBHE.

IIporeoMuka — 00sacTb MOJIEKYJSAPHON  OHOJIOTHHM, TIOCBSAMIEHHAS WACHTU(PUKAIMA U
KOJINYECTBEHHOMY aHAJIU3y OEJIKOB C HUCIOJIb30BaHUEM BBICOKOIIPOU3BOAUTENIBHBIX MOAXO0JIOB.
CexBeHupoBaHue ciaenymouiero noxosjenusi (NGS) — rpynmna BrICOKOPOU3BOIUTEIBHBIX METO/IOB
onpeneneHus: HykiaeotuaHou nocnenoBarenbHoctu JJHK u PHK.

CucremHas 0mosorusi — MEXAUCHUIIIMHAPHOE HAYYHOE HAIpaBlieHUE, 00pa3oBaBIleecss Ha CThIKE
OMOJIOTHH U TEOPHUHU CIIOKHBIX CUCTEM, OPUEHTHPOBAHHOE HAa M3YUEHHUE CIOKHBIX B3aUMOJIEHCTBUI B
JKUBBIX CUCTEMaX.

TpaHcKpMNITOMHKAa — BBICOKONPOU3BOJUTENbHbIE METOABI, pPa3pabOTaHHbIE IS U3Y4YEHUS
coBOKyNHOCTH BceX PHK-TpaHCKpUIITOB KJIETKH, TKAaHU WIX OPTaHU3MA.
ONMreHoMMKa  —  pasfen  MOJEKYJIsIpHOM  OHOJOrMM,  M3y4aloIMd  C  TOMOUIBIO

BBICOKOITPOU3BOAUTECIIbHBIX METOJ0B COBOKYITHOCTH SIMUI'CHETUYCCKUX MOHI/I(i)I/IKaHI/Iﬁ T€HETUYCCKOI'O
MaTcpHalia KJICTKH.

14. OCOBEHHOCTHU PEAJIM3ALIMU INCHUTIJIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTSAMMU 310POBbSA

B cooTBeTcTBHM ¢ METOIUYECKUMHU peKoMeHaauusaMu Munobpuayku P® (yts. 8 anpens 2014

r. Ne AK-44/058H) B Kypce MpeArnonaraeTcsi UCIONb30BaTh CONHAIBLHO-AKTUBHBIE U pe(ICKCUBHBIC

METOJIbl O0y4YeHHS, TEXHOJIOTMHU COLMOKYIbTYpHOU peabmintanuu oOyuatomuxcs ¢ OB3 ¢ unenbio
OKa3aHHUs IOMOULIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEKINYHOCTHBIX OTHOLIEHU.
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OOyyeHue JHIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI OCYILECTBISIETCSI C Y4ETOM
UH/IMBUYAIBHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH, a Uil WHBAIMIOB TaKXKE B COOTBETCTBUU C
MHAUBUAYAJIbHOMN MporpaMMon peabuiInTaluy HHBAINU/IA.

Jis Ml ¢ HapylleHHeM C¢JyXa BO3MOXHO TIpEIOCTaBlIeHHE HH(OPMAIUN BU3YaJbHO
(KpaTKMil KOHCIHEKT JICKIM, OCHOBHAs U [IONOJHUTEIbHAS JIUTEpaTypa), Ha JIEKIHOHHBIX H
NPAaKTUYECKUX 3aHATHIX JOMYCKAETCS MPUCYTCTBUE ACCUCTEHTA, a TaK ke, CYpAOINEPEeBOIYMKOB H
TU(DI0CYpIOTIEPEBOTYUKOB.

Onenka 3HaHMKA CTYJCHTOB Ha TIPAKTUYECKUX 3aHATUSAX OCYIIECTBIISICTCS Ha OCHOBE

MUCHbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOINPOCHI, MMCbMEHHO BBIITOJIHEHHBIX MPAKTUYECKUX 3a1aHUH.
Joknmaa Tak ke MOXET OBITh NMPEJAOCTaBIICH B NMUCbMEHHOW ¢dopme (B Buiae pedepara), mpu 3TOM
TpeOOBaHUS K COJCPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAayeCTBY M3JIOKEHHS MaTepuaia
(MOHATHOCTh, KayecTBO pEuYd, B3aUMOJEWUCTBHE C ayOUTOPHE U T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TPeOOBaHUs, MPEABSABISIEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0o(pOpMIICHUS
TEKCTa U CIHCKA JIUTEPATyphl, FPAMOTHOCTh, HATMYKME WILTIOCTPAIIMOHHBIX MAaTEPUAaJIOB U T.1.)
C y4eToM COCTOSIHHSI 3I0POBbSI MPOCMOTP KHHO(QUIbMA C IMOCICAYIOIIUM aHAIU30M MOXKET OBITh
MPOBEJICH JIoMa (Harpumep, Ipu He0OXOIMMOCTH JIOTIOHU-TEIbHON 3BYKOYCHUIIMBAIOLICH anmapaTypsl
(HaymHuUKHM)). B TakoMm ciydae CTYIEHT NpeAOCTaBsieT NMUCHBMEHHBIH aHaM3, COOTBETCTBYIOIIUI
MPeIbSABISIEMBbIM TPEOOBAHUSIM.

[TpomexxyTouHasi arTecTanmus Ui JIAL C HAPYIICHUSIMH CIyXa MPOBOJUTCS B MHCbMEHHON
dopMe, Tpu 3TOM HCHOIB3YIOTCS OOIIME KPUTEPUH oleHuBaHusA. [Ipm HEOOXOAMMOCTH, BpeMs
MOJTOTOBKH Ha 3a4€Te MOKET OBITh YBEIIMUYCHO.

Jis M ¢ HapylleHMeM 3peHHs JIONYyCKaeTcs ayauaibHOe IMperocTaBlieHne WHGOopMaluu
(HampuMep, ¢ UCIOIB30BAHNEM IIPOTPAMM-CHHTE3aTOPOB PEYH), a TaK )K€ UCIOIH30BAHNE HA JICKIUIX
3BYKO3AIHUCHIBAIOIINX YCTPOUCTB (AUKTO(GOHOB W T.1.). JlomyckaeTrcs MPUCYTCTBHE Ha 3aHATHUAX
aCCHCTEHTA (IIOMOILHMKA), OKa3bIBAIOIIET0 00y4arouMcs He0OOX0IMMYI0 TEXHUUECKYIO [TOMOLIb.
OneHka 3HaHWM CTYACHTOB HAa CEMHHAPCKUX 3aHSTHUSX OCYHIECTBIAETCA B ycT-HOM (opme (kak
OTBETHI Ha BOIIPOCHI, TaK M MpakTHUeckue 3amanus). [Ipu HEoOXoaumocTn aHanm3a (UIbMa MOKET
OBITh 3aMEHEH OIMCAHUEM CHUTYallMd MEXITHUUYECKOTO B3aMMOJCIHCTBUS (Ha OCHOBE OMbITa
pECTIOH/IEHTa, XYIOKECTBEHHOH JHTEpa-Typsl H  T.J.), TIO3BOJISIONIMM  OIIGHUTh CTETEHb
c(OPMUPOBAHHOCTH HABBIKOB  BIAJCHHS METOJAaMU aHajdu3a M  BBIIBICHUS  CHEHU(PUKU
(YHKIMOHUPOBAHUS W PA3BUTHA TICHXUKH, MO3BOJSIONIMMH YYUTHIBATh BIUSHHE ATHUYECKUX
¢dakTopoB. IIpu mnpoBe-A€HHH MPOMEXKYTOUHOM aTrTecTaluMu JUId JIUI C HapyLIeHHEM 3peHHs
TECTHUPOBAHUE MOXKET OBITH 3aMEHEHO Ha YCTHOE COOEeCceI0BaHUE 110 BOITPOCAM.

Jluna c¢ HapyumieHMsSIMH OINOPHO-IBHUIaTeJIbHOI0 anmapara He HYXJIAITCSI B OCOOBIX
dopmax mpemocTaBieHUsT y4eOHbIX MarepuanoB. OJHAKO, C y4ETOM COCTOSIHHS 370POBbs 4acTb
3aHATUI MOXeT OBbITh peanu30BaHa IUCTAHLUMOHHO (mpu momouy cetu «MHTepHer»). Tak, npu
HEBO3MOXXHOCTH TIOCEIIEHHsI JIGKIIMOHHOTO 3aHATHS CTYACHT MOXXET BOCIOJIB30BATHCS KpPATKUM
KOHCIIEKTOM JIEKIIHH.

[Ipr HEBO3MOXXHOCTH TIOCEHICHHS MPAKTUYECKOTO 3aHSTHS CTYAEHT JOJDKEH IPEIOCTaBUTh
NUCbMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, MUCHbMEHHO BBIMOJIHEHHOE PAKTHYECKOE 3aJaHHeE.
Jokian Tak ke MOKeT OBbITh NMpEeAoCTaBiIeH B NMUCbMEHHOW (opme (B Buae pedepata), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUSA K KAaueCTBY M3JIOKEHUs MaTepuaia
(TTOHATHOCTh, KA4eCTBO pEYM, B3aUMOJICHCTBHE C ayauTOpWed H T. Jd) 3aMEHSIOTCI Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEAbSABIsEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0o(pOpMIICHUS
TEKCTa U CIHCKA JUTEPATYPHI, TPAMOTHOCTb, HATMYHE WIUTFOCTPAIIMOHHBIX MaTEPHAaJIOB U T.1.).

[TpomexxyTouHast aTTecTanysl Ui JIUI[ C HapyILIEHUSMH OIOPHO-JBUTATEIBLHOIO armmapara
NPOBOIUTCS Ha OOMIMX OCHOBAaHUSX, MpPU HEOOXOJAWMOCTH TIpOIEaypa 3adeTa MOXKET OBITh
pean30BaHa IMCTAaHIIMOHHO (HapuMep, pH MOMOIIH porpamMmmMsl Skype).

JJ1st 3TOTO 10 TOTOBOPEHHOCTH C TPETIOaBaTENIeM CTYICHT B OMpPEICIICHHOE BPEMS BBIXOIHT
Ha CBS3b VIS IPOBEACHUS MPOLEypHl 3aueTa. B TakoMm cityuae 3a-4eT caaercs B BUJE cOOece0BaHuUs
no BompocaMm (cM. (opMBI TIpOBEIEHUS MPOMEXKYTOYHOH aTTECTAlMK Ul JIAIl C HAPYIICHUSIMHU
3penHust). Borpoc u mpakTuyeckoe 3a1aHue BHIOUPAOTCS CaMUM MIPEToIaBaTeNeM.

HpI/IMeanI/ICZ DOoHIBI OIEHOYHBIX CpCACTB, BKIIIOYAIOIIHWEC THUIIOBBIC 3adaHUSA U MCETOJAbl OLCHKH,
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KPUTEPUN OLICHWBAHMS, IO3BOJSIONIME OLICHUTh PE3YIbTaTbl OCBOCHHUS JAHHOM JUCLMILIAHBI
oOyyaromumucs ¢ OB3 moryt Bxoauts B coctas PII/] Ha mpaBax OTIeIbHOTO JOKYMEHTA.

IIporpammy cocraBuJ (a) (u):

[1.YO. Bonkogsa, a.0.H., mpodeccop oTaeneHnss OMOTEXHOIOTUI

Penensent (bI1):
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JUCT COTJIACOBAHUSA PABOYEM TPOTPAMMBI JJUCITATLIIMHBI
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otnenenus buorexnonorun
(mpoTtoxom Ne oT« »

20 1)
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06.04.01 buonorus/OkcnepuMeHTaIbHAS
paanonorus

« » 20 T JI.H. Komaposa

Hauansuuk otnenenus buorexnonorui
«_ » 20 T A.A. Kotaspos

Hayunblii pyKOBOIUTENb MAarUCTEPCKOM
MIPOrpaMMsbl (IIpH HEOOXOIMMOCTH )

06.04.01 buonorus/IxcrepuMeHTaIbHAS
paauonorus

«_ » 20 T JI.H. Komaposa

15




