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1. less U nu1aHNpYyeMble pPe3yJabTAThl 0CBOCHHUS AU CUHUILIMHBI (MOLYJI51)

Llenpro OCBOCHUS TUCLUILTNHEI SBIAETCS (POPMUPOBAHUE CIIEAYIOIINX KOMITCTESHIIHIA:

— OIIK-2 — criocoOHOCTh TBOPYECKU HCIIOIB30BATh B MPOPECCHOHATBHON NEATEILHOCTH
3HaHHUA (YHAAMEHTAIBHBIX W TPHUKIAJHBIX Pa3/IesiOB TUCHUILUIMH (MOIYINEH), ONpeaesionx
HAIPaBJICHHOCTh IPOTPaMMbl MarHCTPATYPBL;

—OIIK-7 — cmocobHOoCTh B cdepe CBOCH MPOPECCHOHATBHONH ACSITEIbHOCTU
CaMOCTOSITENILHO OTPEACIATh CTPATETUIO U IPOOIEMATHKY UCCIICAOBAHUM, IPUHUMATH PEIICHHUS,
B TOM 4YHCJI€ MHHOBAI[MOHHbIE, BEIOMPATh M MOAM(UIIMPOBATH METO/bI, OTBEYATh 3a Ka4eCTBO
paboT M BHEOpEHHE UX Pe3yJbTaTOB, O0OECIEUMBATH MEPHI MPOHM3BOJICTBEHHON 0€30MacHOCTH
IIPY PEIICHUH KOHKPETHOH 3a1au.

PesynpraramMu 0OCBOEHMS TUCLMILIMHBI SABISIIOTCS CIEAYIOLUIUE UHIUKATOPBI JOCTHXKEHHS
KOMIICTEHITHI

NOIIK-2.1. 3naer ocHOBbl (PyHAAMEHTAJIbHBIX U MNPUKIATHBIX MPEICTaBICHUN
JTUCIUTIINH, ONPEACIISIIONIUX HAMPABIEHHOCTh MTPOrPaMMBbl MAarucTpaTyphl

HOIIK-7.1. 3naer, kak moaOUpaTh U aHATK3UPOBATh HH(OPMAITUIO B MPOPECCHOHATBHON
cdepe AeITeNbHOCTH, IPUMEHSICT IPUHIIUIIBI OIICHKH JJOCTOBEPHOCTH HAyYHOU WH(OPMAIIUH.

2. 3aga4yy 0cBOCHUS AUCHUILINHDBI

— OcBoutb anmapar TeHOMUKU 1 OMOMH(POPMATHKH.
— HayuuTbcsl mpuMeHSTh MOHATUHHBIN anmnapar TeHOMUKA U OMOMH(OPMATUKH IS
aHaJlM3a FTeHOMOB U PEICHUsI MPAKTUYECKUX 33]a4 MPo(ecCHOHaNbHOM 1eATEeIbHOCTH.

3. MecTo AucuMmIuHbI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMmbl

I[I/ICI_II/IHJ'II/IHS. OTHOCHUTCS K 00s3aTeIbHON YaCTH O6p330BaTeHLHOﬁ MporpaMMal.

4. Cemectp(bl) ocBOeHHS M opMa(bl) IPOMEKYTOYHOMH ATTECTALUM 110 IMCHMILJIMHE

Cemectp 1, sx3ameH.

5. BxoaHblie TpeﬁoBaHI/Iﬂ AJIs1 OCBOCHHU A NUCHUIIIINHBbI

Jljig ycrientHoro oCBOE€HHUS AUCHUIINHBI TPEOYIOTCS KOMIETEHIIMH, CPOPMUPOBAHHBIE B
X07Ie OCBOCHMsI 00pa30BaTENIbHBIX MPOTPaMM MPELIECTBYIOMIEI0 YPOBHS 00pa30BaHMUsL.

JUis yCcHemHOro OCBOEHHUS AUCHMIUIMHBI TpeOyrTCS pe3ynbTaThl OOydeHUs 1o
clenyromuM qucuuiuHaM: MoslekyJasipHast FeHeTHKa.

6. SI3bIK peasu3anuu

Pycckuit

7. O0beM TUCUMILUTHHBI (MO/1YJIs1)

OO011ast TPYA0EMKOCTh AUCHUILTUHBI COCTaBIsAeT 3 3.€., 108 uacoB, U3 KOTOPHIX:
— nekuu: 8 u.;
— CeMHHApCKHE 3aHATHS: 18 u.
— mpaktudeckue 3aasatus: 0 a.;
— nabopartopHsie paboTsI: 0 U.
B TOM YHCJIE IpaKTH4eckas moaroroska: 0 4.
O6BeM caMOoCTOATENBbHOM paboThI CTYJICHTA OIpe/IesIeH YUeOHBIM IJIAaHOM.



8. ConeprxaHue TMCUMILIHHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 10 TeMaM

Tema 1. CexkBeHHpOBaHHE T'€HOMA

Tema 3. Coopka reHoma

Tema 4. ®uznyeckoe KapTUPOBAHUE

Tema 5. ' eHOMHBIE IPOEKTHI

Tema 6. NCBI, BLAST — renom deinoBeka
Tema 7. Ilouck mo 6aze JaHHBIX

Tema 8. Ensembl

Tema 9. Ensembl BioMart

Tema 10. DBomrons reHOMa

Tema 11. duioreHomuka

Tema 12. CRISPR/Cas9

9. Tekyuii KOHTPOJIb MO TUCHUTIIMHE

Texkymuil KOHTPOIb IO JUCLUILIMHE IPOBOJUTCS IIyTEM KOHTPOJSA IOCEIIAEMOCTH,
MIPOBE/ICHUS] KOHTPOJIbHBIX PaboT, TECTOB MO JEKIIMOHHOMY MaTepHajly MO TeMaM, BBIOJIHEHHs
JOMalIHUX 3alaHuil U ¢ukcupyercs B GopmMe KOHTPOJIbHOM TOUKHM HE MEHee OJHOro pasa B
ceMecTp.

10. Iopsiiok npoBedeHUs] U KPUTEPHH OLCHMBAHMA NMPOMEKYTOUYHON aTTeCTALUM

JK3aMeH B MEePBOM ceMecTpe MPOBOAUTCA B MUChbMEHHOU (opme mo Ouneram. bumer
COJIEP>KUT TEOPETUUECKUI BOTIPOC U ABe 3aaa4u. [IpomomkuTenbHOCTh 3aueta 1,5 yaca.

[Ipumeps! 3anau:
3ananue 1
Hcnone3ys https://www.ncbi.nlm.nih.gov, naiinure rerom nomamrseii mpimu (house mouse).
OtBetbTeE:
1) kakoB pa3mep reHOMHOW COOpKH?
2) xakoBbl 3HaueHust NS5O miuH ckaddonna u KoHTura?
3) CKOJIKO XpOMOCOM TIPEJICTABICHO B IAHHOM I'eHOME?
4) xaxasti U3 XpOMOCOM camasi OOJIbIIast U caMasi MajleHbKas?
5) npuBeaMTE MOJHYIO TAKCOHOMHIO TOMAIITHEH MBIIIIH.

3anganue?2
Cnenaiite BLAST Hcnons3ys https://www.ncbi.nlm.nih.gov

>ENST00000315614.11 cdna:protein_coding
GGAGATGGCGGCAGGGTCGGGTGGGAGTGGGGGCTCTGGGGGAGGCCCTGGACCGGGGCC
GGGCGGGGGTGGGGGCCCCAGCGGGAGCGGCTCAGGACCGGGGTCCAACGGGGGTCTGGG
CAGCGGCGGGGAACTGCACCCGCGCACTGGGCGCTTGGTGAGCCTGTCGGCCTGTGGGCG
TACGGCGCGGCGGCAGCAGCCGGGCCAGGAGTTTAACCACGGGCTGGTGTTGAGCCGAGA
ACCCTTGCGCGATGGACGCGTCTTCACCGTCCGCATCGACCGCAAGGTCAACTCCTGGAG
CGGCTCCATTGAGATTGGGGTGACAGCGCTGGACCCCAGTGTGCTGGACTTTCCAAGCAG
TGCCACGGGCCTGAAGGGGGGCTCGTGGGTAGTGTCGGGCTGCTCTGTGCTGAGAGATGG
ACGCTCTGTGTTGGAGGAGTATGGTCAGGACCTGGACCAGCTTGGTGAAGGGGACCGCGT
GGGCGTGGAGCGCACAGTTGCTGGGGAGCTTCGGCTCTGGGTGAATGGGCGGGATTGCGG
TGTGGCTGCCACAGGCCTGCCCCCTCGTGTCTGGGCCGTCGTGGACCTTTATGGCAAGTG



http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/

CACCCAGATCACCGTGCTACCCCCTGAGCCAGGCTTCAGCCCCCCTACTCCCATCCCCAC
ACCTCCCCTCGAGCCCTTGGCCCCCACTGAAGACTCTGCCTTGGCTGAACAGGGGACCTC
TGCAGATGAAGCCTTCATGGTGTCCCCAGCGCAGGCCCGGCCGGAGACGTTTCCTAACAG
CCTTGAGTCGCATAATGACTTTGCCAACATGGAGCTGTCTGAGGTGGTGAGCAACACCAT
CCTGTCTGCCTACAATGGAGGGCTCCTGAATGTGAACCTGAGCTCCCCACCGGCAGGGGA
AGGCCTGGGATCTAGCGGTGCTGCCACCTCGCCCATTCTCACTTCCAACGATGCCCTGCT

1) Kakomy opranu3my NpuHaUICIKHUT 3Ta MOCICI0BATECIBHOCTD?
2) Kak Ha3piBaeTcs reH?
3) Hackosbko OH KOHCEpBaTHBEH (y KaKHX €Ie OPraHM3MOB €CTh €r0 OPTOJIOTH)?

3aganue 3
Wcnonb3ys https://uswest.ensembl.org, naiinure red RBFOX1 y appukanckoro crpayca.
1) KaxkoBblI ero poJib B OHOJIOTHYECKUX MPOIeccax, MOJICKY IsIpHast (DYHKIIUS U KIETOYHAS
JOKaJTH3aIHsL.
2) HackoibKo OH KOHCEpBATHBEH?
3) Haiigute mapasor 3TOro reHa B reHoMe.

3ananue 4
Hcnone3ys BioMart Halimute opToioruunblie reHbl y AJbIaKky FeHaM Y -XpOMOCOMBI YEeTIOBEKa.
Ckomnbko Bcero oprosoroB? Kakoss! ux tepmunsl GO u nomenst GO?

Pesynabprathl  5K3aMeHa  ONpPENENSIOTCS  OLUEHKaMU  «OTJIMYHO»,  «XOpPOLIO»,
«yIlOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.
5 — /laH mousiHbIM, caMOCTOATENbHBIN (0€3 HaBOJAAIIUX BOIPOCOB) OTBET, CONPOBOXKAAIOIIMUNICS
COOTBETCTBYIOIIMMH PHUCYHKaMH, CXEMaMH W IpuMepamu, Ha Bce (2) Bompocsl Ouiera.
[IpoaeMoHCTpHpPOBAaHO 3HAHKE U BIIAZICHUE TEPMUHAMU 10 Kypcy «MoekyisipHas TeHETUKay.

4 — JlaH OTBET, COMPOBOKIAIOLINICS COOTBETCTBYIOIIUMU PUCYHKAMHU, CXEMaMH U MPUMEPAMH,
Ha Bce (2) Bompocs! Outera. [Ipu 3TOM OTBEUAOIIHIA HYKIAeTCS B HABOASIIMX BOMPOCAX.

3 — laum otBeT Ha Bce (2) BOMPOCH OMieTa HE B MOJHOM oObeme. OTBEUAONUN HCIIBITHIBACT
TPYAHOCTH C UCIIOJNIb30BAHUEM TEPMHUHOB U HIITIOCTPUPOBAHUEM OTBETA.

2 — He oTBeTmI Ha BOIPOCH dK3aMEHAIIMOHHOTO Omirera. He MOXKeT KOPPEKTHO HCIOJIb30BaTh
TEPMUHBI.

=1 — OTBevawIU HE UMEET MPEJCTABICHUS O MpeaMeTe.  1eKywuti KOHmpOoab 6lusem Ha
NPOMENCYMOYHYIO ammecmayuio, CMAagUmMcs «ONIAUYHOY», «XOPOULOY, «VO08IeMEOPUMENbHOY,
«HEYO0871emME8OPUMENbHO» CIABUMbCS 8 COOMBEMCMEUU C 8bINOIHEHUEM 3A0AHUSL.

Bonpochbl k ak3ameHy no kypcy " NeHomuka", 20 gekabpsa 2021

1. lIpeumymecTBO cekBeHUpoBanusi no CIHrepy:
A) Bpicokasi TOUHOCTb.

b) HeBbicokasi cTOUMOCTb.

B) Bricokast mpon3BOIUTEIBHOCTD.

2. T1aBHBIM HEZOCTATKOM TEXHOJIOTHH Mapa/ieIbHOro cekBeHupoBanus Illumina
SIBJISICTCH:

A) BbIicokasi CTOMMOCTb.

b) KopoTkas myivHa npodTeHui.

B) Huskast mpon3BOAUTENBHOCTD.

3. Kakoii u3 onucaHHBIX MPUHIMIOB OTHOCHTCs K TexHooruu Oxford Nanopore?



A) CBeTOBbIE CUTHAJIBI OT BKJIFOUECHHS HYKJICOTHIOB, BbI3BaHHBIC paboToli ATD-cynbdypunazsl
u mouugepasbl, B K10 JTyHKEe peructpupyrorcs nudposoii kamepoit CCD.

b) ®nyopecueHTHbIE METKM TNPUKPEIUSIIOTCS K TepMuUHaiIbHOMY Qocdary, a He K
HYKJICOTUAHOMY OCHOBAHHIO, B pe3ylbTaTe (IIyOpPECLEHTHBIE METKH YHASIOTCS Kak 4acTb
rpolecca BKIIOYEHHS HYKJICOTHIOB.

B) Pa3nble HyKJI€OTHAHBIE OCHOBAHMS CO3JAIOT pa3Hble YPOBHHU OJIOKHPOBKHU DJIEKTPHUUECKOTO
3apsia, KOTOPbIE PETUCTPUPYIOTCSI CUCTEMOI.

4. Kakoe cBoiictBo JIHK ucnosib3yercsi B CeKBEeHUPOBAHUM:
A) Permukanus.

b) CBs3biBaHME C THCTOHAMU.

B) KogupoBanue 6emKoB.

5. [lepBbIM reHOMHBIM MPOEKTOM ObL10 CEKBEHUPOBaHUE U cOOPKa reHoMa:
A) Yenoseka.

b) bakrepuu.

B) Komapa.

6. Iles1b cOOpKM reHoma:

A) OntumusupoBath cekBeHupoBanue JJHK.

b) IlpuroroBuTh KJIOHBI (PparMEHTOB F€HOMA Pa3HOM JUIMHBI JIJIsl CEKBEHUPOBAHUSI.

B) Co6path npouTeHus: B KOHTUTU U KOHTUTH B CK3(OI/1bI, BO3MOXKHO, 10 YPOBHS XPOMOCOM.

7. bBojiee 3¢ pekTHBHBIM OKa3aJcs CJeIyIOUINIA MOAX0/ K CEKBEHUPOBAHUIO T€HOMA:
A) Uepapxudeckoe CEKBEHHPOBAHUE OT KJIOHA K KIIOHY.

b) [TonmHOreHOMHOE CEKBEHUPOBAHUE METOJIOM IPOOOBHKA.

B) O6paTHOe cekBeHHpPOBaHKE OT KapThl K KIIOHAM.

8. IlepexpniBanue k-mepoB B I'pade ne Bpwoiina wucnonsdyercs mnpu coopke
MOCJIeJ0BATEIbHOCTEl, OIy4YeHHbIX METOI0M:

A) CekBEeHMPOBaHUS HOBOT'O MOKOJICHHUS.

b) CexBenupoBanus no Cenrepy.

B) CexBenunpoBanus no Makcamy-I'unbepry.

9. ®duryopecueHTHasi THOpUIU3anMs iN SitU SIBJIsIETCSI 0CHOBHBIM METOIOM
A) ®U3M4ecKOro KapTUPOBAHUS HA OCHOBE XPOMOCOM.

b) I'eneTnueckoro kapTUpoOBaHMUs Ha OCHOBE PEKOMOMHAIINY.

B) OnTrueckoro kapTupoBaHHs HA OCHOBE CAMTOB PECTPUKIIUH.

10. Han6oJb11y0 pa3pemaniyo cnocoo0HOCTh 1A GU3NYECKOro KAPTHPOBAHUS HMEIOT
A) MeradaszHble XpOMOCOMBI.

b) ITonuTeHHBIE XPOMOCOMBI.

B) MeiioTnueckne XpoMOCOMBI.

11. Boicokuii reHeTnyeckuii noaumoppusm JHK
A) BatpyaHser cOopKy reHoma.

b) Obneruaer cOopky reHoMma.

B) He Bnusier Ha cOopKky reHOMA.

12. Iauna N50 sTo
A) Cpenusis JyIMHAa KOHTHTA B TEHOMHOW COOpKeE.
b) CpenneB3BernieHHas 1Mo UTMHE JUTMHA B TCHOMHON COOpKE.



B) HauGonpmrast nuna L, Tak aro 50% Bcex HYKICOTHIOB COACPIKUTCA B KOHTHTAX Pa3MEpPOM
He meHee L.

13. OpToJsioru 310

A) T'omonornynsie reHbl (WK Jr00bIe TocnenoBarenbHocTH [JHK), KOTOpBIE pasieneHsl u3-3a
COOBITHSI BU000PA30BaHUS; OHU MPOUCXOAT OT OJHOTO M TOTO YK€ T'eHa Y MOCIETHETO OOIIETO
npejaxa.

b) 'oMoornyHbIe TE€HBI, KOTOPBIC Pa3/IEICHBI N3-3a COOBITHI TyOIUPOBAHUS TCHOB.

B) I'omojoruyHbpie reHbl CO CXOJHOH OMOXMMHUYECKOH aKTHMBHOCTBIO, OOIIMMH MOTHBAMH B
MOCTE0BATEIBHOCTH U CXOJIHOM CTPYKTYPOM.

14. Metpuxu N50 1 BUSCO ucnosib3yrores s

A) OneHKH CTENEeHH CXO/ICTBA MEXKAY T€HOMaMH Pa3HBIX BHJIOB.

b) Onenku kauecTBa reHOMHON COOPKH.

B) IToxcuera komm4ecTBa reHOB M HEKOJAUPYIOIINUX 3JIEMEHTOB B TEHOME.

15. JlaHHbIii MeTOX YJy4YlIeHHsI TEHOMHO# COOPKH pPadoTaeT TOJBKO NPH HAJIHYHH
HECKOJILKHX FTeHOMOB OJIM3KUX BHI0B

A) Meroz Hi-C.

b) MeTox onTH4ecKoro KapTHpOBaHUS

B) MeTos CHHTEHHH/TEHOMHBIX TIEPECTPOCK.

16. MosumopdgHbIe XPOMOCOMHBbIE HHBEPCHH

A) IlpuBOAAT K BBICOKMM YPOBHSM Te€HETHYeCKOW aupdepeHunanuy MexIy MOMYIAIUsSIMA B
MHBEPTUPOBAHHBIX YaCTAX '€HOMA.

b) YBennuuBaroT N0TOK T€HOB (MHTPOTPECCHUIO) MEXTY MOMYIISIIUSAMHU.

B) He BAMs1OT Ha TeHOMHYIO apXUTEKTYPY MOMYJISLUH.

17. CxopocTh prkcanuu XpoMOCOMHBIX NepecTPoeK MO3MTHBHO KOppeupyeT ¢
A) TI1OTHOCTBIO TOBTOPSIIOLINXCS AIIEMEHTOB.

b) I1noTHOCTHIO TEHOB.

B) IlnotHOCTRIO Hekoaupytomel PHK.

18. BLAST aaropurM paGoTraet Ha OCHOBe

1

b) JlokanbHOr0 BEIpaBHUBAHMS [TOCIIE10BATEIBHOCTEH.
B) CMmemanHOrO BRIpaBHUBAHUS IIOCIIE10BATEIBHOCTEMN.

19. CpaBuuBas nocaenoareabHoctu JJHK, Mbl nostyuyaem

A) 3HauUTETHHO MEHbIIIE CIYYalHBIX COBIAICHUH, YeM B cilyyae ¢ OeKaMu.
b) Taxoe xe yucio ciydallHbIX COBIaIEHUH, KaK U B cllydae ¢ OelKaMu.

B) 3nauuTensHO O0blIe CIy4alHBIX COBIA/ICHUI, YeM B ciydae ¢ OelKaMH.

20. Cnennpuunocts anaropurma BLAST - 310

A) CrtocoOHOCTH 0OHAPYKUBATh «BCE BO3MOKHBIC)» COBIAICHHS.

b) Cioco6HOCTh 00HAPYKUBATh «UCTUHHO MOJOKUTEIBHBIE) COBIAACHUSI.
B) B03MOXHOCTB OTKIIOHSTH «JI0KHOTOJIOKHUTEIBHBIE) COBMAACHHUS.

21. CucreMaTHKA - 3TO

A) HanmeHOBaHUE ¥ OTHECEHWE OPIaHU3MOB K TAKCOHAM.

b) Knaccudukaiius opraHu3MOB ¢ yU€TOM UX €CTECTBEHHBIX B3aMMOOTHOIICHUH.
B) BrisiBnenre MexaHH3MOB BOJIFOIIMN TAKCOHOB.



22. ®uaorenernyeckoe aepeso ((A,(B,C)),(D,E)) rosoput, uto

A) B u C Gonee TecHO CBsI3aHBI APYT € APYTOM, YeM JIFOO0H U3 HUX,

u uto A, B u C 00pa3yroT kiaay, KOTopast SBISIETCS CECTPUHCKOW TPYIIION IS KIIajbl,
coctrosame u3 D u E.

b) Bce TakCcOHBI UMEIOT OJJMHAKOBBIE B3aUMOOTHOIICHUS IPYT C IPYTOM.

B) B, C, D u E Gosnee TecHO CBsI3aHBI APYT C IPYroMm, ueM ¢ A.

23. Hanay4mmm cnoco6oM yKopeHeHUsl (puIoreHeTHYecKoro JpeBa siBJsieTcsi MeToA NMpHU
MOMOIIIH

A) BrHyTpeHHe! rpynms.

b) Baemineit rpymibl.

B) Cpenneii Touku.

24. TlpaBUJabHO KJIaccH(PUIMPOBAHHbIE TAKCOHBI ¢ TOYKH 3PEHHSI CHCTEMATHKH SIBJISIOTCS
Te, KOTOpPbIe HA (PUIIOTeHETHYECKOM ApeBe 00pa3yioT

A) TlapaduneTnueckyro Tpymiry.

b) MoHouneTnueckyo rpyrmiry.

B) llonudunernyeckyro rpymnimy.

25. F'omonoruunasi pekomounamus (HR) -3To

A) MexaHu3M BOCCTaHOBJIEHHMs ABYlLenodeyHbix pa3psiBoB JJHK, mocpenctBom kotoporo asa
HETOMOJIOTUYHBIX KOHIIA HEMOCPEICTBEHHO JIUTUPYIOTCA.

b) ITyts BoccTanoBnenus paspoiBa JHK, npuBoasmmii k 6€301u609HOMY BOCCTaHOBIICHUIO
MOCPEACTBOM BOBJIEYEHUS TOMOJIOTUYHBIX MTOCIEA0BATENLHOCTEM.

B) Dxrommueckas pekoMOMHAIMsI, MPOUCXOMAAIISNS MEXAY JUHEHHO YAaleHHBIMH y4acTKaMU
reHOMaA.

26. B CRISPR/Cas9 cucreme 1Jis1 HAX0KIeHUSI HY’KHOT'0 YYaCTKa B TeHOMe MCI0JIb3yeTCsl
A) Kommutemenrapuas PHK, koTopast pacrio3naer mocienoBaTebHOCTH JIMHONW 0KkoJ10 20 T1.H.
b) IloBTop, cocrosimuii u3 33-35 aMHUHOKHUCIIOT C TTOBTOPSIOIIMMCS IEPEMEHHBIM JIBOWHBIM
OCTaTKOM, PacCIOJIOXKEHHBIM B mosiockeHusx 12 u 13, comepxkamuii JJHK-cBsi3piBarommecs
JIOMEHBI.

B) Mortus, cocrosimuii u3 oxoio 30 aMHHOKHUCIIOT, pacro3Haromui nocieaosatensHoctd JJHK
mHoM 9-18 map ocHOBaHUIA.

PesynbraThl  9K3aMeHa  ONpPEACISIFOTCS  OLCHKAMH  «OTIHUYHO»,  «XOPOIIOY,
«yJIOBJIETBOPUTEIBHOY, «HEYOBICTBOPUTEILHOY.

90+% - cmasumcs «omauunoy, 80-89.9% - cmasumcesa «xopowoy, 60-79.9% - cmasumcs
«yoosnemeopumenvhoy, <60% - cmasumcs «ney0osiemeopumenvoy.

11. YueOHO-MeTOAUYECKOE O0ecIIeueHne

a) DJIeKTPOHHBIA Y4YEOHBIM KypC MO JIUCHUIUIMHE B DJIEKTPOHHOM YHHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=00000

0) O1leHOYHBIE MaTEPHAIBl TEKYIEr0 KOHTPOJS M MPOMEKYTOUHON aTTeCTalluH 110
JUCLIUIUIUHE.

12. Ilepeuens yueOHOIi IuTEpaTypHI M pecypcoB cetn UHTepHeT

a) OCHOBHAas JIUTEpaTypa:
1. Terry Brown. Genomes 4. © 2018 by Garland Science, Taylor & Francis Group, LLC.


https://moodle.tsu.ru/course/view.php?id=00000

2. I'enswi /B. JIptoun; Ilep. ¢ anrin. A. I1. 'mauGypra u gp. ; [lox. pen. I'. I1. 'eopruesa. — M. : Mup
, 1987. — 544 c.

3. T'enbl u reHoMBI : [PykoBoicTBO 110 MOJIeKysipHOM Ouostoruu]: B 2-x T. /Ilep. ¢ anri. T. C.
Wneunoit u 0. M. Pomanooii; [Tox pen. H. K. SlakoBckoro. — M. : Mup , 1998. — 373 c.

4. OOmrast reHeTUKA : YUEOHUK JJISl CTY/IEHTOB YHHBEPCHUTETOB, 00YUYAIOMIMXCS 110 CIEHUATbHOCTH
"buonorus" /C. . Anuxanss, A. I1. Akudswes, JI. C. Uepaun. — M. : Beiciias mkona , 1985. — 448
c

5. IlpuHIMIbBI 1 METOABI OMOXMUMHHU M MOJISKYIISIpHOH Ouonoruu /[3. Diitken, A. P. beitnoyn, [Ix.
®daridhd u 1p.] ; pen.: K. Yuncon u [Ix. Yokep ; nep. ¢ auri. T. I1. Moconosoii u E. }O. bozenek-
Pemernsik ; mox pen. A. B. Jlepamosa, B. W. Tumkosa. — Mocksa : BUHOM. JlabopaTtopust 3HaHU#
, 2012. — 848 c.

0) TOTOTHUTEIBHAS JIUTEPATYpa:
1. Monekynsipaas 6uonorus kiaetku T. 2 © ¢ 3amauamu Jxona Yuicona u Tuma Xanra : [B 3 T.]
/bproc Ansbeptc, Anexcanap Jxxoncon, Jkynuan Jletouc [u ap.] ; nep. ¢ anria. A. H. J[pSKOHOBOIA,
A. B. I1o6w1 ; mon pex. E. H. Borauesoii, 1. H. Illarckoro. — Mocksa [u np.] : PerynsipHas u
XaoTuyeckas [uHamuka [u np.], 2013. — 1736 c.
2. Hukonbckuit B.W. I'erernka : [yaeOHOE TOCOOME /I CTYIEHTOB By30B]. — MockBa : Akanemus ,
2010.-248 c.
3. ®usnuecKkrue OCHOBBI MOJICKYJISIpHOI Onosoruu : [yaeoHoe mocodue] /T. Vaii ; mep. ¢ aHriL. mox
pen. JI. B. SlxoBenko. — [Jonronpyansrii : Matemnekr , 2010. — 363 c.

B) pecypchl ceTu MIHTepHeT:

— OTKPBITHIE OHJIAHH-KYPCBI
1. http://edu.tsu.ru/eor/resourse/530/tpl/index.html#
2. http://www.xumuk.ru
3. http://biomolecula.ru

13. Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOT Wit

a) TUIIEH3MOHHOE U CBOOOTHO paCIpOCTpaHsIeMOe MPOorpaMMHOE OOecTieYeHHE:
— Microsoft Office Standart 2013 Russian: maker nporpamMm. BriodaeT HOpHIIOKEHHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— myOJaMYHO JAOCTYIHBIE 00aunbie TexHooruu (Google Docs, SIHaeKkc TUCK | T.IL.).

0) nH(pOpMaIMOHHBIE CITPABOYHBIC CUCTEMBI:

— DJIEeKTpOHHBIN KaTauaor Hayunon O6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIEeKTpOHHAas oubnmoTeka (peniozutopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— DBC Jlans — http://e.lanbook.com/
— OBC KoncynbTanT cryaenta — http://www.studentlibrary.ru/
— O6pasoBarenbHas mardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) mpodeccroHanbHble 0a3bl JAHHBIX (MPU HATUYUL)'

— YuuBepcuteTckas napopmannonnas cucrema POCCHUS — https://uisrussia.msu.ru/

— EnunHas MexBeZJOMCTBeHHass MH(POpMannoHHO-cTatucThueckas cucrema (EMUCC) —
https://www.fedstat.ru/



http://edu.tsu.ru/eor/resourse/530/tpl/index.html
http://www.xumuk.ru/
http://biomolecula.ru/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://uisrussia.msu.ru/
http://www.fedstat.ru/

14. MaTepuajibHO-TeXHUYeCKOe o0ecriedeHmne

Aynuropuu 1Ji IPOBEACHUS 3aHATHH JEKIMOHHOIO THIIA.

Aynuropun Uil TIPOBENCHUSA 3aHATHM CEMHHApPCKOTO THIIA, WHIUBUAYAIbHBIX MU
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJISA U IIPOMEKYTOUHOM aTTECTALUU.

[Tomemenust 111 caMOCTOATEIbHONW pabOThI, OCHAILICHHBIE KOMIIBIOTEPHOM TEXHUKOU U
JIOCTYNOM K ceTd MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIIMOHHO-00Pa30BaTEIbHYIO Cpeay U K
MH(GOPMALMOHHBIM CIIPABOYHBIM CHCTEMAaM.

15. Undopmanus o paspaborunkax

[[Tapaxos WUrops BanentunoBuY, 10KT. OHMOJI. HayK, Tpodeccop Kadeapbl TeHETUKU H
kieroynou onosoruu b1 TI'Y.



