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Pabouas mporpamma cocraBjieHa B COOTBETCTBUHU ¢ DeepanbHbIM rocy1apcTBEHHBIM 00pa3oBa-
TEJbHBIM CTaHJAPTOM BbICIIEr0 00pa3oBaHUS 110 HampaBieHUI0 noArotoBku 35.04.04. Arpono-

MUS U YPOBHIO BBICIIEr0 00pa30oBaHMs MarucTparypa, yTBEpKAeHHOro MpuKka3oM MuHoOpHayKu
Poccnn ot 26.07.2017 ., Ne 708

PaGouass mporpamMma peKOMEHIOBaHA K HCIIOJIB30BAHHIO B Y4YeOHOM IIPOIECCE COBETOM
pykoBojuTeneil obpazoBarenbHbIx mporpamm [lepenoBoit unxkeHnepHou mikoisl (mporoxon Ne§ or

25.06.2024 r.) )
A

Ilpeacenarens coBera P, (I'.I'. 'osreBa)

Peyenzenm paboueir npozpammul: ucnoanumenvuvtit oupekmop AQO AIIK «Azpoco-
103», Kanouoam cenpvckoxosaiicmeennvix Hayk Konooasxcnwtii C.B.
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1. O0uasi XxapaKkTepUCTUKA AUCHUIJIMHbI

1.1. Heap AUCHUIIHHBI

enp mucturuimHbl — (OPMUPOBAHKUE Y O0yUAIOIMIUXCS TPEICTABICHUsT 0 OnomH(popma-
THKE, O COOTBETCTBYIOIINX BBIYUCIUTEIBHBIX METOJIAX, 00 OCYIIESCTBICHUH 3KCIIEPUMEHTAIb-
HBIX pabOT MO MOJIEKYJISIPHOW OMONIOTUH, OMOXMMHH, TEHETUKH, a TAaKXKe pa3padOTKe alropHT-
MOB KOMITBIOTEPHOT'O aHAllM3a JaHHBIX T€HOMHKH U MPOTEOMHUKH, MPOrPaMM, IMO3BOJISIOMIAX
MPEICKa3bIBaTh MPOCTPAHCTBEHHYIO CTPYKTYPY OHMOMOIMMEPOB; BBIPaOOTKa COCOOHOCTH TPO-
BOJIUTh OMOTEXHOJIOTHYECKHE HCCICIOBAaHUS B PAMKaX CEICKIIMOHHO-TEHETUYCCKUX TPOTrPaMM,
paboTath ¢ OMOMH(GOPMAIIMOHHBIMH CpeICTBaMH aHanu3a renomuon JJHK.

1.2. 3agaun guCHMNINHEI

K ocHOBHBIM 3a7jauaM OTHOCSTCS:

— (opMUPOBAaHNE 3HAHUM O MPUHLUIIAX T€HETUYECKOW MH)KEHEPUH U €€ UCII0JIb30BaHUU
B OMOTEXHOJIOTUH;

- (popMUpPOBaHUS 3HAHUSI TEOPETUUYECKUX OCHOB M OCHOBHBIX COBPEMEHHBIX METOJI0B (e-
HOTUIINYECKOr0, OMOXHMUYECKOTr0 U MOJEKYJIIPHO-T€HETUUECKOI0 MAapKEpHOro aHalu3a, MpHU-
MEHSIEMBIE B CEJIEKIINH CEJIbCKOXO035HCTBEHHBIX KYJIBTYD;

- (GOopMHpOBaHHUS 3HAHUS COBPEMEHHBIX HAYKOMETPUUYECKHX, HMH(OPMALMOHHBIX, Ma-
TEHTHBIX U MHBIX 0a3 JJAaHHBIX U 3HAHUH;

- (popMupoBaHUS 3HAHMS OCHOBHBIX METO/OB HCCIIE€AOBAHUS OHOJIOTMYECKUX MAaKpOMO-
JIEKyJ U aHaJaM3a OMOJIOTMUYECKUX IaHHBIX;

- (hopMupoBaHME yMEHMSI HCIIOIb30BAHMS COBPEMEHHOM ammapaTypbl 1 000pYAOBaHUS
JUIS BBITIOJTHEHUSI OMOJIOTHYECKUX JJa00PaTOPHBIX U HAYYHO-HCCIIEI0BAaTENbCKUX PaboT;

- (hopMUpOBaHUE YMEHUS HCIOJIb30BAaTh CTaHJAPTHBIE U CIELHAIN3UPOBAHHBIEC MAKETHI
MPUKJIATHBIX KOMIBIOTEPHBIX IPOr'PaMM I PELIeHUs TPAKTUYECKUX 3a/1a4 OMOMH()OPMAaTHKY;

- (opmupoBaHHEe yMEHHS NPOBOAUTH CTATHCTUYECKYIO 00pabOTKY SKCHEPHUMEHTAIbHbIX
JAHHBIX B CEJIEKIMOHHO-OPUEHTUPOBAHHBIX IIPOrpaMMax U MHTEPIPETUPOBATH PE3YJILTATHI, 110-
Jy4eHHbIE B XOJI€ PEIICHUS UCCIIE0BATENbCKUX 3a/1a4;

- (hopMUpPOBaHUE YMEHUS MPOTHO3UPOBATH PE3yIbTaThl IPUMEHEHHS] METO/I0B (DEHOTHIIH-
YECKOTO U MOJIEKYJISIPHO-TEHETUYECKOT0 MapKEPHOT0 aHajM3a Ha OCHOBE XapaKTEPUCTHK MCXO/I-
HOT'O U TIEPCIIEKTUBHOIO CEJIEKIIMOHHOI 0 MaTeprasa, BOBJIEKAEMOI'0 B CEIEKIIMOHHBIN MPOLIECC;

- OBJIAJICHHE METOJaMH CHCTEMAaTH3alluu, 00pabOTKH M MpeAcTaBIeHUs WH(MOpMALUU C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX  MH()OPMAIIMOHHBIX  pPECypCOB,  HAYYHOH,  OMNBITHO-
9KCIIEPUMEHTAIbHON U PUOOPHOI 0a3bl 10 TEMATHKE IPOBOIUMBIX MCCIIEIOBAHUMN;

— (opMHpOBaHUE HABBIKOB MCIOJb30BAHUSA METOJOB IOJYUYEHUs, XpaHEHU s, IiepepadboT-
KM OMOJI0rMYecKOol HHpOpMaLIY;

- (hpopMupoBaHHNE HABBIKOB PAacUETOB ONTHMAJIbHBIX MapaMETPOB IPOBEACHUS aHAJIM3a,
CHCTEMAaTU3allui U UHTEPIPETALNHU JaHHBIX OMOJIOTHYECKUX 00BbEKTOB, UX KOPPEKTUPOBAHMUSL.

1.3. IlpeameT TUCHUTIJIMHBI
JlMcIuIuInHa peaau3yeT MaTeMaTudeckie aaropuTMBbl, CB3aHHbIE ¢ OMOJIOr M1UECKMMHU
00BbEKTaMH, IPUMEHSIET SKCIIEPUMEHTAJIbHBIE U PaCYETHbIE JaHHbIE (PU3UKO-XUMHUYECKOI Ono-
JIOTUU, TECHOMUKH U IIPOTEOMUKHU.

1.4. MecTo 1ucHUIJIMHBI B 00pa30BaTe/IbHOM MporpaMmme
Hucuunnmaa b1.B.03 «buonHpopmaTKka B CENEKIIMOHHBIX MPOrpPaMMax» OTHOCHTCS K
broky 1. ducuunnuasel, Kk Yactu, hopMupyemMoii ydacTHUKaMi 00pa30BaTENbHBIX OTHOLICHHH.

1.5. B3aumMocBs3b ¢ IPYrUMHU THCHUNITIHHAMHA
JucnunnnHa «buonHpopmMaTrKa B CEJIEKITMOHHBIX MTPOrPaMMax» B3aUMOCBsI3aHa C JIUC-
LHUTUTHHON « YTIpaBJieHUE CeNeKI[MOHHO-TeHETUYECKUMH 0a3aMu TaHHBIX ).
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2. Ilnanupyemble pe3yJbTaThl 00y4eHHs MO AUCHUILIHHE

Komnerenuus

Ilnanupyemble pe3yabTaThbl 00y4eHHUsI

Kon

Coaep:xanune

Kon \

Conep:xkanue

IK-2

CriocobeH poBOIUTH
TeHOTUIIUpOBaHUE U (e-
HOTHUITUPOBAHUE CEIICK-

IIHIOHHOI'0 MaTepHania,

OCYIIECTBIISATH T€HETHYe-
CKYIO ITaCIOPTU3ALHIO
CEJICKIIMOHHBIX JOCTH-

JKEHUI

Oo0vyuaromuics

OJI?KCH 3HATh:

-1k

-COBPEMEHHBIE HAYKOMETPUYECKHUE,
WH(OPMAIIMOHHBIE, TATEHTHBIE U
WHbIe 0a3bl JaHHBIX U 3HAHUI

Oo0vyuaromuics

OJIZKEH YMETb:

N 1-61k-2

-laBaTh OLICHKU KOJIJIEKIIUOHHOMY U
CENEKIIMOHHOMY MaTepually Ha ocC-
HOBE 3HaHWH (PEHOTUTTNY €CKUX
U MOJEKYJISIPHO-TEHETUYECKUX Me-
TOJIMK MapKEpPHOTr 0 aHAJIN3a

Oovyaroumiicst

JO0JI)KEH HMeTh HaBBIKH H (MJH)

OIIBIT 1€ATCJIbHOCTH

N/1-8rk-2

- BJIQICHUSI METOJIaMU CHCTeMaTu3a-
i, o0pabOTKM W MPEICTaBICHUS
MH(pOpPMaIUU C UCI0JIb30BAHUEM
COBPEMEHHBIX  HH(POPMAIIMOHHBIX
pecypcos, HAay4HOMH, ONBITHO-
AKCIIEPUMEHTAIILHON M TPUOOPHOM
0a3pl IO TEMAaTHKE MPOBOAUMBIX HC-
CJIEOBAaHUU

MK-3

CrniocobeH paboTath ¢
OMoUH(POPMAITMOHHBIMU
CpeACTBaMU aHAN3a T'e-

nomHou JIHK

Oovyuaronuiics a

OJIZKEH YMETb:

-9k

- HCIIOJIb30BaTh CTaHIAPTHHIC U CIIe-
[IUAIM3UPOBAHHbIC  TTAKEThl  IMPHU-
KJIaTHBIX KOMIIBIOTEPHBIX MPOrpamMm
IUISL PeICHUs] TMPaKTHYECKUX 3a/ad
O6uonHbopMaTHKU

Oo0vuaomuics

OJIKEH HMeTh HABBLIKH H (MJH)

OIBIT 1CATCJIbHOCTH

W-13mk-3

- BIIQJICHHUSI METOJAMH IPOBEICHUS
HEOOXOIUMBIX OTAllOB CTATUCTHYE-
CKOT'0 M CPaBHHUTEJILHOTO aHAJIN3a,
KOMITBIOTEPHON 00pabOTKH, TUarHo-
CTUKH, MOJICIMPOBAHUS OHOJIOTHYe-
CKHX IOCIIE0BATEIbHOCTEN

WJT-141x.5

- BIAJEHUS TpPaBWIAMU PACUETOB
ONTUMAJIBHBIX TApaMETPOB TIPOBeE-
JCHUS aHAJIN3a, CHCTEMAaTH3AIUU

Y MUHTEPIPETAIINH JAHHBIX OHOJIOTU-
YeCKMX OOBEKTOB, HX KOPPEKTHPO-
BaHUS

IK-4

CrniocobeH ynpaBisTh Oa-
3aMH JAaHHBIX CCJICKIIU-
OHHO-TCHCTHUYCCKHX pPC-

CypcoB

Oo0vyuaromuics

OJIZKCH 3HATh:

WN-1nk4

- MCTOABI W TCXHOJJOIMH Haquoﬁ
KOMMYHUKAIU Ha TroCydapCTBCH-
HOM U HHOCTPAHHOM A3bIKaX

Oo0vyualonuiicd 10JKeH YMeTh:

W/1-5rk-4

- IPOBOJUTH CTATUCTHYECKYIO 00pa-
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O0TKY SKCHEpUMEHTAJbHbIX JaHHBIX
B

CEJIEKLIMOHHO-OPUEHTUPOBAHHBIX
IIporpaMMax M HHTEPIPETUPOBATH
pe3ynbTaThl, IMOJYyYEHHBIE B XOAE
pELIECHUs UCCIIEN0BATEIbCKUX 3a1a4

IIK-6

CrniocobeH mpoBOAUTH
OMOTEXHOJIOrHYECKHE
WCCJICJIOBAHUS B paMKax
CEJICKIIMOHHO-
TCHETHYCCKHU X MTPOrpaMm

Oovyaroumiicst

OJI’KCH 3HATh:

U -41ik-6

- TEOPETHYECKUE OCHOBBI M OCHOB-
HbIE COBpEMEHHBIE METObl (PEHOTH-
MUYECKOro, OMOXUMUYECKOTO U MO-
JIEKYJISIPHO-TEHETUYECKOI0 MapKep-
HOrO0 aHallu3a, NMPUMEHSEMbIE B Ce-
JEKIUU CEJIbCKOXO035IICTBEHHBIX

KYJIBbTYP

Oovyaronuiicst

OJIZKEH YMETb:

W/1-5rk-6

- TOpOBOAUTH (EHOTUIINYECKUE U
MOJIEKYJIIDHO-TEHETUYECKHE  Map-
KEpHbIE aHaJIW3bl MCXOMHOIO U Ce-
JEKLMOHHOI 0 MaTepHraa

U -6rx-6

- IPUMEHATH pa3JIU4YHbIE METOABI
TE€HETUYECKOI0 MapKEpHOr 0 aHaINu3a
B CEJNEKIMM IJI1 CO3JAHMSI HOBBIX
COPTOB M THOPHUIOB CEIBCKOXO3AM-
CTBEHHBIX paCTEHUN

-7k

- IPOTHO3UPOBATh PE3YJbTATHI MPU-
MEHEHHUSI METOJMOB (EHOTHITMIECKO-
r0 U MOJIEKYJISIPHO-T€HETHYECKOTO
MapKepHOro aHaJln3a Ha OCHOBE Xa-
PAKTEPUCTUK HUCXOJHOIO U IEPCIEK-
TUBHOT'O CEJIEKMOHHOI 0 MaTepHaia,
BOBJICKAEMOI'0O B  CEJIEKIIMOHHBIN
porece

Oovuyaoumuiicst

JOJI)KEH HMeTh HaBBIKH H (HJIH)

OIIBIT 1€ATCJIbHOCTH

-9rik-6

- BJAJEHUs METOJUKaMHu TpoBee-
HUS (PEHOTHIHYECKOrO0 MapKEpPHOIO
U TUOPUIOTIOTUYECKOTO aHATHU30B,

a TaKKe OLEHOK M pPacrno3HaBaHUS
cenuGpruIecKux CEJEKIIMOHHO-
3HAYMMBIX IPU3HAKOB B YCIOBHSIX
OTKPBITOTO M 3aIIUIIEHHOT0 TPYHTa

WJ1-10rk-6

-BJIaJ€CHHUA OCHOBHBIMH MCTOAAMH
MOJICKYJEIPHO-TCHCTHYCCKOI'0O  aHa-
JIn3a HCXOAHOI'O U MEPCIICKTUBHOI'O

CCIICKIMOHHO-3HAYMMOI'0 MaTcpHrajia
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3. O0béM QMCHUIIMHBI U BUJBI padoT

O0BEM yacoB

Bunei pabot Bcero & B R = I I =l I =
° 3 °8 | 23| 28
- = = = ¥ =
OO0mmast Tpy10EMKOCTh TV CITUTUIAHEI, 3.€./9 4/144 4/144
OO0mas KoHTaKTHAs paboTa, 4 66,25 66,25
OOmias camocrosiTenbHas padora (o yueGHOMY 77.75 77.75
IJaHy), 4
KonTakTHas padoTa mpu MpOBEISHUH YU4eOHBIX 66 66
3aHATHH, B T.4. (4aChl)
JIEKIUU 22 22
nabopaTopHble pabOThI 44 44
CaMOCTOﬂTeHBHaiI pabota TIpH TPOBEICHUU 68.9 68,9
y4eOHBIX 3aHATHH, U
KonTakTHas paGora mpoMexyTOUHOH aTTecra- 025 0.5
IIUU 00YJarOIIMXCs, B T.9. (4aChl) ’ ’
3a4eT C OLEHKOUN 0,25 0,25
CamocrosiTenbHas paboTa Mmpyu MPOMEKYTOUHOM 885 885
aTTECTAIlNH, B T.4.(4aChl) ’ ’
MOATOTOBKA K 3aY€Ty C OIEHKOM 8,85 8,85
3a4€T 3a4€T
dopma NpOMEKYTOYHON aTTECTALUU C OLIEH- C OLIEH-
KO KOU
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4. Conep:xanue TUCIHUILIMHBI

4.1. Conep:xxanue THCHHUILIMHBI B pa3pe3e pa3esioB U MOAPa3/ieioB

Beenenue Llenu, 3a1aun 1 METO/1bI, OCHOBHBIE MPUIIOKEHUA. OCHOBHBIE TOHATHSA. AMU-
HOKHCJIOTHI, cTpoeHue u coricta. JJHK, PHK, nHykneoTuasl. AHanu3 mocinenoBaTeibHOCTEM.

Tema 1. Posib 0OMonHGOpPMATUKH B COBPEeMEHHOM OMOJI0THHI

Hcroku ouonnpopmariku (Maprapet laiixodd).

DKcnepuMeHTalbHas MOJNEKyJIsIpHas 6uosorusi — MoJjeKysipHO-0H0I0rn4eckue JTaHHbIe
— Xpanenue u nouck — Cratucruueckast ooOpadorka — MaTeMaTudeckue MOJIEINN .

OOBeKTHI HccnenoBanus B OMOMH(POPMATHKE: TeHOMHUKA, TPAHCKPUIITOMHKA, ITPOTEOM H-
Ka, MeTaboJIOMHUKA.

TeMma 2. ba3bl TaHHBIX

Wurepner nns 6uonnpopmatrku. [louck napopmaiuu u aurepatypsl B UHTEpHET ¢ mo-
Mmotbio: Google, Google Akagemusi, baza nanubix buomenunuuckoit ureparypsl: PubMed.

[IporpamMmHBIe cpencTBa moanepxkku B ouonHdopmatuke BioPerl, R u Bioconductor,
[Ipoekt Galaxy.

Cnenuanpubie Boimyckd NAR: 6a3br nanabix 1 Web-cepsucel. NAR database list.

OcHOBBI CTPYKTYp 0a3 JaHHBIX: 3amucH, nois, o0bekThl. Caiit NCBI: pe3ynbTaT nmoucka
— ONKMCaHME I'eHa; YTOYHEHUE NTOMCKa — ucIob3oBanue nonen bJ.

Criocob6sl mpencraBieHus UHPOpPMALUK O TOCIeqoBaTeNbHOCTAX. VaeHTudukaTop mo-
CcIeI0BaTeNBbHOCTH — ACCESSION.

buonndopmaTika: BOSHUKHOBEHHE Ha OCHOBE 0a3 JaHHBIX, B KOTOpbix coopanbl JJHK u
OenkoBbie mocnenoBatenbHocTd. GenBank, EMBL u DDBJ — MexayHapoaHas KoJiaboparust
0a3 nannbix (International Sequence Database Collaboration).

Knaccudukanus 6a3 raHHBIX (aBTOMaTHYECKHE, ApXUBHBIE, KYPHPYEMBIE).

OcHoBHEBIE 0a3bl JAHHBIX.

- mepsuunHbie BJ[: Genbank — mocnenoBatensroctn JJHK, Uniprot — mocnenoBatensHO-
cru 6enkoB, PDB — ctpykTypsl 6enkoB. I'paduk HakoruieHus: nanHbix B GenBank. ®@opmar 3a-
nuck B bJ] Genbank. I'paduueckast Buzyanuzanus 3anucu B b/] Genbank.

- Bropuunbie BJ[: Pfam — 6a3a mamnHbIX (yHKOHOHANBHBIX AoMeHOB OenkoB u PHK,
Repbase — 6a3a maHHBIX TEHOMHBIX MTOBTOPOB M MOOMIbHBIX 31eMeHTOB; SCOP — cTpykTypHas
KJIaccu pUKaus 0enKoB;

- nHpopManMoHHbIe mopTaibl: Ensembl — 6a3a maHHBIX aHHOTAMK reHoMoB, Flybase —
6a3a nanubeix reaomoB D.melanogaster; KEGG — 6a3a naHHbBIX 1O METaOOJIMYECKUM CETSIM.

WuTerpanus 6a3 JaHHBIX.

®opmartsl 3anmcu FASTA, EMBL, GenBank. KonBeprupoBanue mocie0BaTeIbHOCTEH
u3 ogHoro gopmara B apyroii: ReadSeq.

[Touck unpopmanuu B bJI: noruueckue onepatopsl. [lonck roMoaoru4HbIX MocaeaoBa-
TeJIbHOCTEW B 0a3aX JaHHBIX.

Tema 3. YpoBHH CTPYKTYPHOH OPraHu3anuu 0ejJKoB

[lepBuuHas crpykTypa Oenka. BropuuHas, TpeTuyHasi U 4yeTBEPTUUYHAsI CTPYKTYpPBI MPO-
TEUHOB.

MotuBbl 1 1oMeHbl. OYHKIMK OEJIKOB, CBSI3b CO CTPYKTYpoil. COBpEMEHHbBIE METO/IbI
MpeICKa3aHNsl BTOPUYHOW U TPETUYHOM CTPYKTYphl OCJIKOB HAa OCHOBE MEPBUYHOM CTPYKTYPBI.

basel mannpix B Ouonorun. Onucanue 6enkoB U uX (QyHKIUN B Buae HehopMaln3oBaH-
HOTro TeKCTa. ba3bl U OaHKM NaHHBIX B MOJEKYJIApHON Onosoruu. basel TaHHBIX TPOCTPAaHCTBEH-
HBIX CTPYKTYpP OHOITOJIUMEPOB.

Metoa MoaenupoOBaHuUs IO TOMOJIOTHUSIM.

JIHK: MonexynspHbIii 00bEKT U KOMITBIOTEPHAS MOJICNIb — CTPOKA

JIHK: MonekynsipHbIii 00bEKT U KOMIBIOTEpHAS MOJIETb — BEKTOP UM CE
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JHK: MonekynspHbIil 00BEKT U KOMIIbIOTEpHAsI MOAENIb — MPOCTPAHCTBEHHAS CTPYKTYpa
MOJIEKYJIbI

[MocnenoBarensHocT JJHK: 06beMbI naHHBIX

HyxeoTtuanble nocienoBaTeIbHOCTU: pacIiipEeHHbIH andaBuT.

Tema 4. CpaBHeHHE MOCJI€10BATEJIbHOCTEN

Anamu3 nocnenoarenbHocTel Hykiaeotuaos. Crtpoenue momekynsl JIHK, ynakoska,
KOMIUIEMEHTApHOCTb. [ €Hbl, peryIiTOpHbIE TOCIEA0BATEILHOCTH.

MaremaTuyeckue OCHOBBI BbIpaBHHUBAaHUS IMOCJIEIOBATEILHOCTEH CUMBOJIOB. MaTpuiibl
AMUHOKHCIIOTHBIX 3aM€H, ITapHOE BBIPAaBHUBAHUE U €0 OLIEHKA, MHOXXECTBEHHOE BHIPAaBHUBa-
HUe, BBIYUCIUTENbHBIE pecypchl. ['mobanbHOe BhlpaBHUBaHUE: anroput™M Hwunenbmana-Byniia.
JlokanbHOE BhIpaBHUBaHUE: anroputM CmuTa-BaTepmana. Jlpyrue BapuaHThl BBIpaBHUBaHUS.
Cratucrtuyeckas 3HAUMMOCTh BBIPAaBHUBAHUM. 3aBUCUMOCTb BBIPAaBHUBAaHMS OT MapaMeTpOB.
MHoxecTBeHHOE BhIpaBHUBaHME. [IprMeHeHne BeIpaBHUBAaHNS B OMONH(DOpPMATHKE.

Tema 5. buonndgopmaTruka B 6M0JI0THHM PACTEHUH

Matematndyeckue o0BbeKThl B Ouonoruu. MaTpuiia: onucaHue B3auMOJEHCTBUS T€HOB B
TE€HHOM CETH.

PacumdpoBka reHOMOB CellbCKOXO031CTBEHHBIX PaCTEHUN

CraTuCTHKa IO CEKBEHUPOBAHHBIM I'€HOMAaM PACTEHUI B PEXHUME MOCTOSIHHOIO OOHOB-
nenus. MnpopmanmoHHblil mopTa no renomam pacrenuii plaBi

OuUIOreHOMMKA: CpaBHUTENbHBIN aHAIM3 TEHOMOB Pa3HbIX BUJIOB.

[TaHreHOM: CpaBHUTENBHBIN aHAJIN3 TEeHOMOB OHOT'O BH/1a/TaKCOHA.

Onucanve (QYHKIMH T€HOB: KOHTPOJIMPYEMBIE CJIOBApH, OHTOJOTMH TI'€HOB. BBICTpBIi
POCT YUCJIa CEKBEHUPOBAHHBIX T€HOMOB PACTEHUM.

Pecypchl B 0651aCcTH TéHOMUKH paCTEHUH.

Tema 6. HanpaBienusi HHGOPMAIHOHHBIX PECYPCOB MO PACTEHHAM

I'eHOMHBIE TPOEKTHI: CHENHATIU3UPOBAHHBIE HOpTaibl Mo MoaenbHbIM Buaam (TAIR,
Maize GDB, Sol Genomics network); [Toptansl mo reromam pactrenuii (Ensemble Plants);

WuTerpupoBanHbie pecypchl o reHomam pactennii (Gramene, PlantGDB, URGI);

CpaBuurensHas renomuka (PLAZA); Ananu3 skcripeccun reHoB (exp VIP);

Criennanu3upoBaHHble 0a3bl JaHHBIX MO MOJIEKYJISIPHBIM CHUCTeMaM (JIJIMHHBIE HEKOJ M-
pytomme PHK perynaropHbie mocienoBaTeabHOCTH, OHTOJIOTHUHU U T.I1.).

Tema 7. KomnborepHas gpeHOMUKA

MeTonbl COBpeMEHHOW T€HETHUKU: MOMCK T'€HOMHBIX acCOIMaluii ¢ U3MEHEHUsIMU (heH O-
TUTTUYECKUX MTPU3HAKOB.

@deHOMHKa — TEXHOJIOTMHM MaccoBOro aHaiu3a (eHoruna. HampaBieHus pa3paboTOK.
Texnonoruu. Ponbs (heHOMUKH B CO3[JaHUU HOBBIX COPTOB CEJIbCKOX03HCTBEHHBIX PACTEHUIA.

OObekThl U 337aud (EHOTUMUPOBAHUSA: TIOJCUYET O0BEKTOB, aHAIU3 (POPMBI, aHAIU3 IIBe-
Ta, KJ1accu (puKalus 00 bEKTOB.

Omnpexnenenne MOPPOMETPUUECKUX XapAKTEPUCTUK PACTEHUN Ha OCHOBE BBICOKOIPOH 3-
BOAUTENBHOIO (PEHOTUIIHPOBAHMUS.

MopdomeTpus K010CheB NIIEHUIIBI HA OCHOBE aHaiau3a n300pakeHuil. OLeHKa TOUHOCTH
CEerMeHTalMu Kojoca 1 octe. CpaBHEHHE TapaMeTPOB MOJEIH Ul KOJI0CheB Tpex Tunos. Kia-
CTEpHBIN aHAN3 KOJIMYECTBEHHBIX MOP(HOMETPUIECKIX XapaKTEPUCTUK Koyloca. AHalu3 Bapua-
O6enpHOCTH MOP(OMETPUUYECKUX XapPAKTEPUCTUK KOJIOca JUIsl KOJIOChEB MpeacTaBuTeneit 14 reno-
TUIOB MIeHUIIbl. [IpuopuTH3aius reHoB U3 JIOKYCOB, aCCOLIMMPOBAHHBIX C MPU3HAKAMHU 3€PEH .

Tema 8. Ilporpammbl, NpUI0KeHUs, METOAbI (PEHOTUNMPOBAHUS PACTEHUI

OcHOBHBIE 33/1a41 aHAJIM3a U300paKEHUI: cerMeHTallMsl, BblJeIeHuEe KOHTYPOB (OMHapu-
3a1us), IpeacTaBlIeHne 00BEKTOB, MOpGOMETpHsl, aHAJIU3 1[BETa, KIacCU(PHUKAIKSI 00bEKTOB, pe-
TPECCUOHHBIN aHAIM3.

Mertonbl aHamM3a U300paKeHn sl PeHOTUITUPOBAHMS PACTEHUI : MEeTOAbI aHamu3a 2D
n300pakeHUI; METO/bl CTAaTUCTHUYECKOTO aHaju3a; METOJbl MHOIOMEPHOI'O CTaTUCTHUYECKOIO
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aHanM3a; METOJbl MAIIMHHOIO OOydeHHMs; Kiaccu(uKalus, perpeccusi, riyookoe MalInHHOE
oOy4cHHeE.

OneHka TOYHOCTH pa3pabaThbIBa€MbIX METOAOB: CErMEHTAlMU M300pa’keHui, mojacyera
00BEKTOB, PErpeccuu, Kiaccu puxaiuu.

Pa3zpaboTka nporpamm miist peHoTunupoBanus pactenuii. [lakersl nis pazpaboTku mpu-
JIOKEHHH B 00JIaCTH aHan3a 300 pak CHHI .

[IporpamMmsbr aHaMKM3a N300paskeHU st HEHOTUITMPOBAHUS PACTEHUH .

ABTOMAaTH3UPOBAHHBIC PEHICHUS 51 (EHOMUKN PACTeHUM: (EHOTUITUPOBAHNE B TEILIH-
1e. ArOpUTMBI HEHPOHHBIX CETEH.

[Mpunoxkenus st MobmnbHBIX yeTpoiicTs: LeafSnap, LeafDoctor, PI@ntNet.

[Tpunoxenue SeedCounter: moacyeT 3epeH, OleHKa UX pa3mepa, Gopmsel u 1BeTa. I1po-
TOKOJI JIJIs1 CbeMKH LIU(PPOBOH KaMepou.

Kommerorepubie MeTo bl peHoTunpoBanus 3epen: Hughes et al. (2018), Tanabata et al.,
2012 (nporpamma SmartGrain), Zhu et al., 2021 (mporpamma SeedExtractor).

Cucrema SpikeDroid: 6a3a ganubsix (SpikeDroidDB), web-untepdeiica Ha ocioBe CMS
(CMF) Drupal, moayns 00paboTKH U300 paKeHHiA.

4.2. PactipeiejieHHe KOHTAKTHOM M CAMOCTOSITeIbHOM paGdoThl MPH MOJATOTOBKE K 3aHSATH-
SIM 110 Mo pa3ieiam

KonTakThas paGota
Pasnensl, moapasnensl JUCHUIUIAHBI CP
nekuuu | JI3 | II3

Beenenue 2 . 8
Tema 1. Ponp OnonH(pOpPMATHKN B COBPEMEHHON OUOIOTHH 2 4 8
Tema 2. ba3sl JaHHBIX 4 8 8
Tema 3. YpoBHM CTpYKTYypHOIH OpraHusanuu OeiKoB 2 4 6
Tewma 4. CpaBHeHuUe nocae10BaTEIbHOCTEN 2 8 6
Tewma 5. buonndopmaTtika B OMOJIOTHUU PACTCHHMA 4 8 10
Tema 6. HanpaBnenust nH(OpMaILMOHHBIX PECYPCOB IO pacTe- 2 A 10
HUSAM
Tewma 7. KommnproTepHas ¢peHOMHUKA 2 4 6
Tema 8. [IporpaMMbl, NPHIIOKEHUSI, METOIbI (PEHOTUITUPOBA- 5 4 69
HUS PACTEHUN ’
Bcero 22 44 68,9
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4.3. IlepeyeHb TeM U YHeOHO-METOAUYECKOTO O0ecTedeH s 1JIsl CAMOCTOATEILHOI PadoThI
o0y4yarommxcs
O05-
Ne | TemMa caMOCTOSITCIIb-
o Y4yeOHO-MeToguIeCKOe 00ecIeueHne eM,
/1 HOM paboTHI N
INames C.H. MaTtemaTHuecKie METOALI B OMOIOTUH : aHAJIA3
Toyeunble M MHTEP- e
1. |BambHbe ONCHKH ma- OMOJOTMYECKHX JaHHBIX B cucTeMe Statistica: yueOHOe mocodue 10
' AMETOR / C.H. T'ames, ®.X. bernsesa, M.1O. JIynunoc. — Mockaa:
p IOpaiit, 2022. — 207 c. — ISBN 978-5-534-02265-0. — C. 8-31
T"amteB C.H. MaTtematuueckie METOIBI B OMOJIOTHH : aHAJIN3
[TapameTpruueckue u e
2. | nemapamerpuucckue OMONIOTHYECKUX JaHHBIX B cucTeMe Statistica: yueOHoe mocobue 16
' COUTEDHH COABHOHI / C.H. Tames, ®.X. bernsesa, M.1O. JIynunoc. — Mockaa:
PHTCEPHH €D IOpaiir, 2022. — 207 c. — ISBN 978-5-534-02265-0. — C. 32-69
TI'ames C.H. Marematnueckue MeTOObI B OMOJIOTMH: aHAIU3
MeTonbl OIlEHKH CBsI- | OMOJIOTMUECKHUX JIaHHBIX B cCUCTeMe Statistica: yueOHoe rmocodue
4. |3u mexnay npusHaka-|/ C.H. I'ames, ®.X. bernseBa, M.}O. Jlynunoc. — MockBa:| 24
MU Opaiit, 2022. — 207 c. — ISBN 978-5-534-02265-0. — C. 112-
147.
lNames C.H. Marematuueckue MeTOALI B OHMOJIOTMH: aHAIU3
Meronsl  Kiaccudu- OMOJOrMYECKUX JAHHBIX B cucTeMe Statistica: yueOHOe mocodue
5. «a H(leHOFO AHAISA / C.H. T'ames, ®.X. bernseBa, M.IO. Jlynunoc. — Mocksa:| 18,9
H HOpaiit, 2022. — 207 c. — ISBN 978-5-534-02265-0. — C. 170-
189.
Bcero 68,9
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5. ®oHa OLEeHOYHBIX CPpEaACTB AJA NMPOBCACHUNA HpOMe)l(yTOqHOﬁ arrecranmmm 1
TEKYLIECIr0 KOHTP 01

5.1. dTtanbl popMUPOBAHHUSA KOMIIETEHIIHI

HNuaukarop nocruaxe-

IMoapa3znesa nUCUMNINHBI Komnerenuus
HHUSA KOMIEeTeHI MU

-1k

IK-2 N-6rk-2

U-8rik-2

W -911k-3

Bgenenue IK-3 N-13mk.3

Tema 1. Ponp 6MoMH(pOpMAaTUKU B COBPEMEHHON UJT-141k.-3

ounosornu U-Lrica

Tema 2. ba3bel JaHHBIX TK-4 W1-5mk-5

N-4mk-6

U/-5mk-6

U -6rik-6

[1K-6
NI-7Trxe

U9k

-10mk-6

-1k

[1K-2 N-6mk-2

N-8rik-2

N-9nk-3

I1K-3 M1-13mk-3

N-141k-3

Tema 3. YpoBHU CTpYKTypHOU OpraHu3anuu
N-1k4

0eIKOB [1K-4 V51

Tema 4. CpaBHEeHUE NIOCIE10BATEIBHOCTEN
N)-41k-6

N-51k-6

N/1-61ik-6

I1K-6
-7k

U9k

V-10mc-6

N-1nk-

[K-2 N-6mk-2

N/1-8rk-2

U-9mk-3

TK-3 WJ1-13mc.3

U-141k-3

Tewma 5. buonHdopmaTika B OMOJIOTUHU pacTe-
NA-11k-4

i [1K-4
107071 VT 5mcs

N-4mk-6

N-Smk-6

TTK-6 A Orwce

N-7xe

N-9rk-6

To| < S CR LW IZD< YW I YL <YW <L w D<K ZE<KwIDK <L w <L w I I« Tm<|w

N-10mk-6
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-1k

[1K-2 N 1-61k-2

N1-8ik-2

NA-91k-3

TK-3 WJ1-13mk.s

NA-141k-3

Tema 6. HampaBnenus nH(OpMaImOHHbIX pe- N-1nx-4

I1K-4

CYypCOB MO paCTEHUSIM N/1-5mx-5

NI-41x-6

N -51k-6

N1-61k-6

[1K-6
-7 k6

U9k

W-10mk-6

N-1ik-2

[K-2 N-6rk-2

N/1-8rk-2

N/1-9k-3

[1K-3 M-13mk-3

N-141k-3

Tema 7. Komnprorepaasa peHoMuka
pHast ¢ V-Lics

Tema 8. [IporpaMMbl, NpHIIOKEHUSI, METOBI (e- [1K-4
N-51k-5

HOTHUIIMPOBAHHUS PACTEHUI
N-4mk-6

N/-5mk-6

U -6rik-6

I1K-6
W-T1k-6

N -9rik-6

To < S0 WO O <Y DWW I I < <G < w < w| DT < T < w

U-10mk-6

5.2. llIkanabl M KPpUTEPHUH OLEHUBAHUS TOCTUKEHUS KOMIIETeHIH I

5.2.1. HIkaabl olleHUBAaHUA JOCTHKEHHUS KOMIIETEeHIIN

Bun onenkn OreHKHn

. HEYIOBJIET- | YJIOBJIETBO-
AkanemMuyeckas OleHKa 1o 4-x OaJUIbHOM HIKaje XOpOIIO | OTIMYHO
BOPHUTENBHO | PHUTEIBHO

Bun onenku OrieHku

AxaneMudeckas OL€HKA 110 2-X OaJUILHOM IIIKa-
e

HC 3a4TCHO 3a4YTCHO
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5.2.2. KpuTepuu OLleHUBAHUS A0CTHKEHUS KOMIIETe HIM I

Kputepun oli¢HKH Ha 3a4€Te C OICHKOM

Onenka, ypoBeHb
JIOCTHIKEHHUS
KOMITETEHIIUHA

Omnucanue KpuTeprUes

OTIIHYHO, BEICOKHH

OOyyarommiicss TOKa3as MONHBIE U TIIyOOKHE 3HAHUS IPOrPAMMHOTO Ma-
Tepuasa, JOTUYHO U apryMEHTHPOBAHO OTBETHJI Ha BCE BOMPOCHI IK3aM e-
HAIIMOHHOro Owujiera, a Takke Ha JOMOJHUTENbHbBIE BOIPOCH, CIIOCOOEH
CaMOCTOSITEJILHO pellaTh CJIOXKHbIE 3a4a4H TUCIIUILITHHBI

Xopouio, NpoIBUHYTHIH

OOyuatromuiicsi TBEpJO 3HAET MPOTPaMMHBIA MaTepHall, TPAMOTHO €ro
M3JIaraeT, He JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE, AOCTa-
TOYHO MOJHO OTBETWJI HA BONPOCH! 9K3aMEHAIMOHHOI0 OMJIeTa U JI0NoJI-
HUTEJIBHBIC BOMPOCHI, CIIOCOOEH CAMOCTOATEIBHO PELIaTh CTAaHAapTHBIC
3a1a4M JUCLIUILIMHBI

VY 10BIETBOPUTEINBHO,
[IOPOTrOBBIN

OOyyaromuiicss oKasaJl 3HaHHE TOJIBKO OCHOB IPOTrPaMMHOI0 MaTepHa-
J1a, YCBOWJI €r0 TIOBEPXHOCTHO, HO HE JIOMYCKAJ IPYObIX OIMIMOOK HIIH He-
TOYHOCTEH, TpeOyeT HaBOISIIMX BOMPOCOB JUIS MPABUIIEHOTO OTBETA, HE
OTBETWJI Ha JIOMOJIHUTENIbHBIE BOIPOCH], CIIOCOOEH pelaTh CTaHJapTHBIC
3aJ1a49y AMCHUILIMHBI C TOMOUIBIO MPETIOAaBaTeIs]

HeynonerBopHTeIbHO,
KOMIIETEHIIUSI HE OCBOCHA

OOyuaromuiicsi He 3HaeT OCHOB NMPOrPaMMHOTO MaTepHalia, JOIycKaeT
rpyOble OmMOKH B OTBETE, HE CHOCOOEH pemaTh CTAaHJapTHBIC 3a/1a4d
JUCLUIUIMHBI J1aXe C IIOMOILBIO IIPEeNoiaBaTess

Kputepun olleHKH TECTOB

OnenHka, ypoBeHb
JOCTHXKEHUS
KOMIIETEHITU I

Omnucanue KpuTeprUeB

OTIMYHO, BEICOKUH

CopepxaHue paBUIIBHBIX OTBETOB B TecTe He MeHee 90%

Xopouio, MpoIBUHYTHIHI

CopepxaHue NpaBUIIBHBIX OTBETOB B TecTe HEe MeHee 75%

Y 10BIIETBOPUTEIBHO,
TIOPOTrOBBIN

ConeprkaHue npaBUIBHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnersopurensHo,
KOMITIETEHIIMSL HE OCBOEHA

ConeprkaHue MpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepun olileHKH YCTHOrO oIpoca

Orenka, ypoBeHb
JIOCTHKEHHS
KOMIIETCHIIM I

Onucanue KpUTepUeEB

3a4uTeHo, BEICOKHI

OOyuaromuiicss AEMOHCTPUPYET YBEPEHHOE 3HAHHE MaTephaja, YeTKO
BBIPAKaeT CBOIO TOUY 3PEHMs 110 pacCMaTpPUBA€MOMY BOIPOCY, IPUBOJS
COOTBETCTBYIOIIUE MPHUMEPHI

3auTeHo, MPOIBUHYTHIN

OOyyaromuiicsi AEMOHCTPUPYET YBEPEHHOE 3HaHWE MaTepuaia, HO J0-
MyCKaeT OT/IEBHBIE TOTPEITHOCTH B OTBETE

3auTeHo, MOPOrOBbIif

OO0yyaroIuics JEMOHCTPUPYET CYIICCTBCHHBIC MPOOCIBI B 3HAHUSAX Ma-
TepHuala, IOIMyCKaeT OMMOKA B OTBETaX
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He 3auteH0, KOMIIETCHIIHSA
HE OCBOCHA

OOyuJarormuiicss AEMOHCTPUPYET He3HAHWE MaTepHana, JJOMycKaeT Tpyoble
OILIIMOKHU B OTBETAX

Kputepun olieHKH penieHus 3a1a4

OneHka, ypoBeHb
JIOCTHKEHHS
KOMIIETCHIIM I

Onucanue KpuTepueB

3a4TeHO0, BEICOKUI

OOyuarormuiicsi yBEpEHHO 3HAET METOJIMKY U aITOPUTM PEICHUs 3a]1auH,
He JIOMYCKAeT OMINOOK MPH €€ BBITIOJIHEHHH.

3ayTeHo, MPOABUHYTHII

OOyyarommiics B IIEJIOM 3HAET METOAWKY M aJTOPUTM PEIICHUS 3aJIayuH,
HE JIOITyCKaeT TPyOBIX OMIMOOK MPH €€ BHITIOTHEHUH.

3auTeHo, MOPOrOBhIi

OOyuaromuiicss B LEJIOM 3HAE€T METOAMKY M aJTOPUTM pEILlCHHs 3a]au,
JIOICKaeT OIMOOK MPH €€ BBIIIOJIHEHNH, HO CIIOCOOEH UCTIPABUTh UX IPH
TTOMOUTH MTPETTOAABATEIIL.

He 3auteH0, KOMIIETCHIIHSA
HE OCBOCHA

OOyuaromuiicst He 3HAaeT METOJMKY M aJlTOPUTM PEILEHHUS 3a/1auu, JIOIyC-
KaeT TpyOble OMIMOKM IPH €€ BBHITOJHEHUH, HE CIIOCOOCH HMCIPaBUTh WX
IIpY IOMOUIY ITPENOJABATENS.

Kpurepun onenkn pedeparon

Onenka, ypoBEeHb
JIOCTHIKEHHS
KOMIIETEHITUH

Onucanne KpUTEPUEB

3a4TeHO0, BEICOKUI

Crpykrypa, comepikanne U opopmieHHe pedepara HOITHOCTHIO COOTBET-
CTBYIOT IPEABSBISIEMBIM TPeOOBaHMIM, 00OCHOBaHA aKTYaIbHOCTH TEMBI,
JaHBl YeTKue (OPMYIHPOBKH, HCIIONB30BAHBI AKTyaJbHBIE HCTOYHUKH
nHpOPMaIUK, OTCYTCTBYIOT opdorpaduyuecKkue, CHHTAKCUYeCKUEe U CTH-
JMCTUYECKUE OIIMOKH

3auTeHo, MPOIBUHYTHIH

Crpykrypa, comepkanue U opopmiieHne pedepara HOITHOCTbIO COOTBET-
CTBYIOT NIPEABABISIEMBIM TPEOOBAaHUSIM, 000CHOBAHA aKTYalIbHOCTH TEMBI,
JIaHbl YeTKUEe (OPMYJIMPOBKH, HCIIOJIb30BaHbI aKTyallbHbIE HCTOYHHUKU
nH(pOPMAaIIUK, UMEIOTCS OTZEIbHBIE OpdorpaduuecKie, CHHTAKCHYECKUE
Y CTUJINCTHYECKHE OIMOKU

3ayTeHo, MOPOroBbIi

Crtpykrypa, conepkaHue u odopmieHuepedepara B LEIOM COOTBET-
CTBYIOT IIPEABSIBIAEMbIM TPeOOBAaHUAM, 0OOCHOBaHA aKTYaJIBHOCTh TEMBI,
JaHbl YeTKHe (QOPMYJTUPOBKH, MCIONb30BaHbI KaK aKTyalbHbIE, TaK U
ycTapeBIle HCTOYHUKH HH(OpMalnu, UIMEIOTCSl OTAeNbHbBIE opdorpadu-
YEeCKHE, CHHTAKCHUECKHE M CTUIIMCTHYECKHE OIIMOKU

He 3auteH0, KOMIIETCHIIHSA
HE OCBOCHA

Crtpykrypa, cogepkaHue u odopmieHue pedepara He COOTBETCTBYIOT
NPeIbSIBISIEMBIM TPEOOBaHHSIM, aKTYaIbHOCTh TEMBI HE OOOCHOBaHa, OT-
CYTCTBYIOT 4eTKHe (POpPMYIHPOBKH, HCIOJIB30BaHBI MPEUMYIECTBEHHO
ycTapeBIlie UCTOYHUKH WH(POPMAITUH, UMEIOTCS B OOJBIIIOM KOJIMYECTBE
opdorpaduueckue, CHHTAKCHUECKHE U CTUIIMCTUIECKUE OLINOKH




5.3. MarepuaJjibl 1Ji1 OUEHKH JOCTHKEHUS KOMIIeTEeHIM I

5.3.1. OueHouyHble MaTePUAJIbI IPOMEKYTOUHOM aTTECTANUN

5.3.1.1. Bonipochl K IK3aMeHY
He npedycmompen.
5.3.1.2. 3agaun K IK3aMeHYy

He npedycmompen

5.3.1.3. Bonipochl k 3a4eTy ¢ OLEHKOMI
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Komme-
Ne Conep:xanune TeHwHsI NAK
I1K-2 NA-1rk-2
buonndopmaTika 1 OMOMHKEHEepHs: BOSHUKHOBEHHUE, 11e-
1 74, 337]a491, METOBI IK-4 3 UL e
> SA/IATH, METOR TK-6 WT-4mcs
) [K-2 N-11k-2
2. | ba3bl naHHBIX: K1accu pUKaLKsl, OCHOBBI CTPYKTYP IK-4 3 V- s
. [1K-2 N-1mk-2
3. | ba3sl 1aHHBIX OEIKOBBIX MOCIEN0BATEILHOCTEN K-4 3 V-1 1.0
4 ba3bl gaHHBIX OCIEI0BATEILHOCTEN HYKJIEHHOBBIX KU C- [1K-2 3 -1 k-2
" loT [1K-4 N-1nk.a
. [1K-2 N-11k-2
5. | baHKM 1aHHBIX METa0OMMYECKUX IyTeH K-4 3 VT-Lics
6 baskbl, cogepxaiue pe3yabTaThl r100abHBIX IKCIIEPH- [K-2 3 N-1nk-2
" | MEHTOB IO aHAJIN3Y SKCIPECCUU, IPOTEOMHUKE, U T.I1. I1K-4 N-1x.4
7. 10 GuGmOrpaduccKue Gash 1a MK-2 15| M-I
. CHOBHBIE OnOmorpaduieckue 6a3pl TaHHBIX IK-4 V- rics
8 NCBI, ENTREZ u BLAST — Ha3HaueHue, HHCTPYMEHTHI, I1K-2 3 NA-11k-2
" |3agauu [1K-4 NI-1nk-a
9 BripaBHUBaHME ABYX MOCIEI0BATENbHOCTEH, TOUCUHbBIE K-6 3 M-
MaTpHIIbI
10. I'moGanbHOE U JI0OKaIbHOE BHIPAaBHUBAHUE, BEC BHIPABHU- K-6 3 M-
BaHUs, MATPUIIBI aMIHOKHUCIOTHBIX 3aMEH
11. | JloxanpHOE BhIpAaBHHBAHHUE, 33]]a4H, IPUMEPHI I1K-6 3 N-41xe
AJTOpUTM AMHAMHUYECKOTO MporpaMmupoBanus. Onru-
12. | manpHOE BhIpaBHUBaHME NocienoBarenpHocteii. Criocoosr | [1K-6 3 N-41ke
orrtumusanuu noucka — FASTA, BLAST
13. 3aBUCHMOCTH BHIPABHUBAHUS OT apaMETPOB, CTATHCTAYE- | 1. o 3 M-
CKasi 3HAYUMOCTh BBIPABHUBAHHH
14. | MHOX€eCTBEHHOE BbIDABHUBAHUE [1K-6 3 N-4nxe
[TporpaMMsI 1151 TOMCKa MHOXKECTBEHHOT'O BHIPABHHUBA- i )
15| g, PSI-BLAST k213 | M-l
16. | CkpeiTeie MapkoBckue monenn (HMM) I1K-2 3 N-1nx2
17. | BeipaBHHBaHUS U (DUIOTEHETHYECKUE OTHOIICHUS I1K-6 3 N-4nxe
18. KJ‘IaCTepI/IBaHI/IOHUHI:II/I MOIXO/ K 3aJJaHUI0 (PHIIOTCHETHY e- K-6 3 W T-Amcs
CKUX OTHOIICHHH
19. |Knaguctuyeckue MeTOABI I1K-6 3 U 1-41k-6
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20. | Tpernunas ctpykTypa 6enka. DonguHr I1K-6 N-41xs
21, [Ipencka3anue TpeTHUHON CTPYKTYpHI Oenka. Moaenupo- K-6 3 M-
BaHue roMoJioroB. Meronebl, I10, cepBuch
29, DKCHepuMeHTaIbHOE OnpeIeNIeHHE CTPYKTYPhI Oenka. K-6 3 M-
OreHKa Ka4ecTBa MOJIy4E€HHOW CTPYKTYPBI
23. |IIpenckazanne mapamerpoB cnupamu JJHK [1K-6 3 N-41xe
24. | Nunamuueckue monemn PHK I1K-6 3 N-4nxe
[Touck PHK c 3anannoii crpyktypoit (TPHK u 1.11., pery- i )
25 asitopuable yaacTk MPHK) ITK-6 3 M4
deHOoMHUKa — TEXHOJIOTMU MAacCOBOr0 aHaM3a (peHOTUNA. IK-2 M-z
26. Hanpasinenus pazpadorok. Texnomnoruu IK-4 3 Y-Lcs
p pasp ' TK-6 WT-4mcs
[1K-2 N-1mk-2
27, f;;;g):;fxzxj nggi?;HHH HOBBIX COPTOB CEIILCKOXO- K-4 3 V-1 rs
p I1K-6 N-41k-6
I1K-2 N-1nk-2
28. | OOBeKTH U 3a1a4¥ (DEHOTUITHPOBAHUS [1K-4 3 N-1x-4
I1K-6 N-41k-6
Omnpenenenne MOpHOMETPHYECKIX XapaKTEPUCTHUK pacTe-
29. |HUil Ha OCHOBE BBICOKOIPOM3BOAUTENBHOTO heHoTnnMpo- | I1K-6 3 N-41ik-6
BaHUS
30. KnacTepHblii aHanM3 KOJIMYECTBEHHbBIX MopdomeTpruye- K-6 3 V-4
CKUX XapaKTePUCTHK KOJIOCca
31. | OcHOBHBIE 3a]a4HN aHAIM3a U300 paKEHU [1K-6 3 N-4rxe
30 MCTOI[BIUaHaJ'II/ISa n300pakeHuit 11 HEeHOTUNTUPOBAHUS K-6 3 W T-Amcs
pacTeHuit
33. | OueHka TOYHOCTH pa3padaThIBAEMBIX METO/IOB I1K-6 3 N-4nxe
34, [Makers! qist Paspa6on<1/1 NPUIIOKECHUH B 00JIaCTH aHam3a K2 3 M-
N300paK CHU
35 [Tporpammer anam3a U300 paXKeHui 1151 PEeHOTUITUPOBA- IK-2 3 M-
HUSI paCTESHHI
[Mpunoxenne SeedCounter: moacyeT 3epeH, OleHKa HX
36. |pa3Mmepa, popmbl 1 11BeTa. [IpoTOKOI 1J1s1 CheMKH UG PO- ITK-2 3 N-1nk-2
BOW KaMepou
37. | KommproTepHble MeTOIbI (DEHOTUTTUPOBAHUS 3€PEH I1K-6 3 N-4rke
38. |Cucrema SpikeDroid [1K-2 3 NI-1nk-2

5.3.1.4. Bonipochl k 3auery

He npedycmompen

5.3.1.5. [lepeyenb TeM KYpPCOBBIX IPOEKTOB

He npeoycmompen

5.3.1.6. Bonipochl K 3a1uTe KypcOBOI0 MPOEKTAa

He npeoycmompen
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5.3.2. OneHo4HbIe MAaTEPHAJIBI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonipockl TecTOB

No Coaep:xanue Kowre- HNAK
TEHIUs
MyTanus, mpu KOTOPOH €IMHUYHAs 3aME€HA OCHOBAHUSI OCTaB-
JsI€T aMUHOKHU CIIOTHYIO MTOC/IEeI0BATENIbHOCTh HEM3MEHHOM,
Ha3bIBACTCA
1. a) HOHCEHC-MYTaIlus; [1K-6 N-4nk6
0) oOpaTHas 3ameHa,
B) «MoOJTYaIas» MyTalus;
I') MUCEHC-MYTallH4.
OcHOBHOI nocTyJaT (LeHTpaJbHas 10rMa) MOJIEKYJISIpHOH 01 0-
JIOTUU
a) IHK —» PHK — 6enok;
2. 0) IHK <> PHK — 6enok; IIK-6 WJT-4ic
B) IHK — PHK © Genox;
r) PHK — JIHK — 6enok
BbIpoKI€HHOCTh F€HETUUECKOr0 KOJIa — 3TO
a) KOAMPOBaHUE OJHUM TPUILIETOM TOJILKO OJJHOM aMUHOKHCIIO-
THI;
3 0) KOIUPOBAHUE OJHUM TPHUIUIETOM OJHOU MO0 HECKOIBKUX [TK-2 N-1mx-2
" | aMHHOKHCJIOT; I[1K-4 N-1nk-a
B) KOJAMPOBAHUE OJIHOW aMUHOKUCIIOTHI HECKOJILKUMU TPHUILIE-
TaMu;
') KOAMPOBaHUE OJJHUM TPUIIJIETOM Pa3HbIX AMUHOKHCJIIOT.
VYHuBepcaabHOCTh T€HETUYECKOI0 KoJia — 3TO
a) KOAMPOBAHUE OJHUM TPHUILIETOM OJHOM JINOO HECKOIBKUX
AMUHOKHUCJIOT; } K-2 V-1
4. |0) KogupOBaHUE OJTHON aMUHOKH CIIOTH HECKOJBbKUMH TPHUTIIIC-
g [1K-4 N-1nx-a
TaMu;
B) KOAMPOBAHKE OAHON aMHUHOKHCIOTHI OJHUM TPUILIETOM
') HAJIMYUE €IMHOT0 KOJa JJIsl BCeX CYIIECTB Ha 3eMlIe.
J171st Hax 0K JIeHUsI KOHCEPBATUBHBIX PETHOHOB B HaOOpe mocie-
JIOBATEIIbHOCTEN TPUMEHSETCS TPEUMYIIIECTBEHHO
5 a) MHOXXECTBEHHOE BEIPABHUBAHMUE, K-6 VT-Armcs
0) TOKaJIbHOE BEIPABHUBAHUE,
B) r100aibHOE BEIDAaBHUBAHUE,
I') CTPYKTYpHOE BbIpAaBHUBAHHUE.
BripaBHUBaHUE — 3TO:
a) CpaBHEHHUE M1OCJIEe10BATEIIbHOCTEN HYKIEOTUI0B C «JIUIKUMU
KOHIIAMMY;
6. 0) CpaBHe.HI/Ie AMUHOKHUCIIOTHBIX TIOCIIEIOBATEIBHOCTEH OEIKOB K-6 V-4
0 JITHE,
B) CpaBHEHHUE HYKJICOTUHBIX OCIEI0BATEILHOCTEH 10 JJIMHE;
I') CPaBHEHHUE I1OCIIEI0BATEIbHOCTEN B MOUCKE UACHTHYHBIX Ce-
pUI CUMBOJIOB
Paccrosinue no JleBeHITallHY WM «pEJAaKIIMOHHOE PacCTOs-
7. |HUE» MEeXIY IBYMS CTPOKAMU: TIK-6 W-4rxs
a) MUHUMAaJIbHOE YU CIIO «OTEPAlMii peAaKTUPOBAHUS JJISI TOTO,
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YTOOBI IPEBPATUTH OJIHY CTPOKY B IPYTYIO;

0) MaKCHMaJbHOE YHCIIO «OIEepalfii peIaKTUPOBAHUS ISl TO-
ro, 4TOOBI MPEBPATUTH OJTHY CTPOKY B APYTYIO;

B) MUHUMAaJIbHOE YK CIIO 3aMEH MMO3ULUN B CTPOKE AJIsl TOTO,
YTOOBI IPEBPATUTDH OJIHY CTPOKY B JIPYT'YIO;

I') MUHUMAaJIbHOE YUCJIO BCTABOK JIJISl TOr'0, YTOOBI MPEBPATUTD

OJTHY CTPOKY B JIPYTYIO.

PSI-BLAST - sTo mporpamma, KoTopas

a) MO3BOJIACT MPOBOJUTH aHAJIN3 MOMYJIAITUOHHO-TCHETUICCKHUX
JaHHBIX;

0) ocymiecTBIsieT GUIOTCHETUIECKUI aHATN3 C UCIIOIb30BaHU-
€M MCTOda HapCI/IMOHI/II/I;

B) moAOupaeT JaHHbIE AJIs OCIeI0BAaTENbHOCTEH, aHAIOT Y-
HBIX 3aIPOIICHHOH;

T') IPOBOJMT MHOXXECTBEHHOE BhIPABHUBAHHUE HYKJICOTUIHBIX U
AMHUHOKUCIIOTHBIX HOCJICI[OB&TGJIBHOCTGfI.

[1K-2
[IK-4

NA-1mk-2
N -11k-4

B uepapxuu ctpykTyp Oenka, JOMEHBI pacroiararoTes ...

a) MOCJIe YETBEPTUUHON CTPYKTYPHI;

0) MeX1y BTOPUYHBIMU U TPETHYHBIMU CTPYKTYpPaMU MOHOM €-
pa,

B) MOAOOHBIN YPOBEHb OTCYTCTBYET;

') MEXy IEPBUYHBIMU U BTOPUYHBIMHU CTPYKTYpPaMH MOHOM €-

pa.

[1K-6

1ZICIE

10.

UTo 13 mepevrcIeHHOr0 He OTHOCUTCS K OCHOBHBIM THIIaM T €-
HETHYECKUX KapT:

a) TCHETUYCCKUE KapThI CIICTUICHHOCTH TCHOB;

0) «O9HIOBBIE» CXEMBI XPOMOCOM;

B) mocienoBarenpbHocT JJHK;

') KOHTHT.

[1K-2
[1K-4

NA-1nk-2
NA-11k-4

11.

Kontur — 3to

a) Habop nepekpriBaromuxcs pparmenTos JIHK, koTopsle B co-
BOKYITHOCTH TPEJICTABISIOT COOOH KOHCEHCYCHYIO 00J1acTh
JTHK;

0) JIOKYCBI C BAapbUPYIOIIUM YUCIOM TaHJEMHBIX IOBTOPOB;

B) MOIUMOP(U3M KOPOTKUX TaHIEMHBIX IOBTOPOB,;

') KOpOTKUH, ceKkBeHUpoBaHHbIN yuyacTok JIHK, nmokanm3zoBan-
HBIH B CTPOr'o OlpeiesIeHHON 00J1acTh reHoMa.

[1K-6

W46

12.

Iporiecc CIOHTAaHHOTO CBOpAYMBAHUS IMOJMITCIITHIHON MU B
YHUKQJIbHYIO HATHBHYIO IPOCTPAHCTBEHHYIO CTPYKTYPY Ha3blI-
BaeTC:

a) CIUTaCHHT;

0) TpaHCIISIIMSA;

B) (OJITUHT,

T') IPOIECCUHT .

[1K-6

N -4

13.

OCHOBHBIM MHCTPYMEHTOM OMOMH(OPMATUKY SIBIISAETCS:
a) BBIPAaBHMBAHUE MTOCIIEA0BATEIBHOCTEN;

0) CeKBEHUPOBAHMUE;

B) IpOrpaMMHpPOBAHUE;

I') KApTUPOBAHUE T'EHOMA.

[1K-6

-4k

14.

ToueuHas matpuna — 310
a) KOMIIJIEMEHTapHasl, 3anucanHas B 00paTHOM MOpsiIKe mocie-
JIOBATEIbHOCTD;

[1K-6

N-41xe
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0) manMHIPOMHOCTB TOCIEI0BATEIbHOCTH,

B) MaTpPUIIbl pacueTa BECOB JJIsl 3aMEH B AMUHOKHU CIOTHBIX I10-
CIIE10BATEIbHOCTSIX;

I) pocTeiiiee n300paxkeHne, KOTOpoe JaeT IMPeICTaBIECHUE O
CXOZCTBE MEXKIY ABYMS MOCIEIOBATEIHLHOCTSIMHU.

15.

MeToj ucceIoBaHus BEIISCTBA Iy TEM OIPEICIICHHS OTHOIIIE-
HUS MacChl K 3apsiTy ¥ KOJIMYECTBA 3apsHKEHHBIX YaCTHII, 00pa-
3YIOIIUXCS TIPH TOM HJTH HHOM TTPOIIECCE BO3ICHCTBUS HA Bellle-
CTBO:

a) SIMP-cniekTpockonus;

0) Macc-CIeKTpOMeTpus,

B) UK-cniexkpockomnus;

T) 27eKTpodopes.

[1K-6

N-4rk-6

16.

Jlj11 aHHOTUPOBAHHUS CTPYKTYpbI O€JIKa HE UCII0JIb3YETCSl METO/:

a) METO/] BBISIBJICHUSI TOMOJIOTHH B TTOCJICIOBATEIBHOCTSX;
0) MeTox pacno3HaBaHus GO,

B) 9KCIIEPUMEHTAIILHOE ONPE/IEICHNE CTPYKTYPHI;

r) metox Cmurta-Batepmana

I1K-6

W/1-41mx6

17.

IIpu kaKOM 3HAaYEHHUH MPOIICHTA UACHTUYHBIX OCTATKOB B ONTH-
MaJbHOM BhIPaBHUBAHHH JBa Oeika OyayT, BEpOSTHO, HMETh
CXOJIHBIN MaTTepH (onauara?

a) 6bonee 25%;

0) 6outee 45%;

B) 18%);

r) 10%.

[1K-6

U -4mk-6

18.

. [lapanornynsie rensl (paralogous genes) 31o:

a) TOMOJIOTHYHBIE TeHBI (PHIIOT€HETUYECKH POJICTBEHHBIX Opra-
HHU3MOB,;

0) reHbl, KOTOpbIE TPOU3OIILIN B Pe3yIbTaTe BHYTPUTE€HOMHBIX
)IYHJ'II/IKaIII/Iﬁ B I'€CHOME JAHHOT'O BU A,

B) TOMOJIOTUYHBIE TeHbI (PUITOreHEeTHYECKH POJICTBEHHBIX Opra-
HU3MOB, Pa30MIEIIINXCS B TTPOIECCE BHI000Pa30BAHHS,

F) TOMOJIOTMYHBIC T'CHBI MUKPOOPIraHU3MOB, O6pa3OBaBHH/IeC$I B
poliecce rOPHU30HTAILHOTO TIEPEeHOCa.

[1K-6

N-4rk-6

19.

TpancmemMOpaHHBIE CErMEHTBI COCTOSIT ITOYTH UCKITIOYUTEIEHO
U3 THAPO(HOOHBIX AMUHOKHUCIIOTHBIX OCTAaTKOB. CKOJIBKO OCTAT-
KOB COCTaBJISICT JUIMHY TPAaHMEMOPaHHBIX CITApasen

a) 100 ocTaTkoB;

0) 150 octaTkoB;

B) 2-5 ocrarka,;

r) 15-30 ocTaTKOB.

I1K-6

N/1-41k-6

20.

Kakas u3 nepeunciieHHbIX HUKE MPOrPaMM UCIOIb3YETCS st
MHOKE€CTBEHHOI'0 BhIpaBHUBaHUs nociienoBatenbHocTeil JJHK u
e

a) ClustalWw,

0) BLAST;

B) DALLI;

r) CASP

[1K-2
[1K-4

NI-11k-2
NA-1rk-4

21.

Mogesb 1151 OLEHKH 3BOITFOIHOHHOTO PACCTOSHHS 10 HYKJICO-
THIHBIM (JTMOO0 AMUHOKHCIIOTHBIM) 3aMEHaM B TIOCJIE[0BATENb-
HOCTH

a) mozenb Tamypoi-Hes;

[TK-2
[1K-4

N-1k-2
N-11k-4
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0) moxenb Ixxykca-Kanropa,
B) MapKOBCKasi MOJICIIb,
T') CKpBITasi MapKOBCKasi MOJIEIb.

OcHoBHas mpobJieMa MOCTT€HOMHOM 2PbI:

a) - MpeAcCKa3aHue MEPBUYHON CTPYKTYPHI OelKa Mo MoclieoBa-
tenpHOCTH [IHK;

0) - mpeacka3zaHue BTOPUYHON CTPYKTYPHI O€JKa 1Mo mociea0Ba-

22. |rtenproctu JIHK; [1K-6 NI-41x-6
B) - Ipe/ICKa3aHNe TPETUIHOM CTPYKTYpHI O€JIKa 0 MMOoCiIea0Ba-
tenpHOCTH [JHK;
I) - Ipe/iCKa3aHue YEeTBEPTUYHON CTPYKTYpbI O€jKa 110 Mmocie-
noBarenpbHoctu JJTHK.
I'omonornyHble HYKJICOTHIHBIE (MM aMHHOKHUCIIOTHBIE) TTOCIIe-
JI0BAaTEIbHOCTH HA3bIBAIOT MAapaIOrUYHBIMU €CIIH. ..
23, a) OHM MOSIBUJIMCH B Pe3yJIbTaTe an[oo6pa3013.aHH;1; K-6 W T-Amcs
0) OHU TOSIBUIKCH B pe3yJbTaTe NyIUIMKALINH,
B) OHHM HAaXOJATCS B HayaJle reHa,
T') OHU SIBJIIIOTCS] YHUKAJIbHBIMU.
Kakoe 13 nepeuncieHHbIX HHKE BRIPABHUBAHUHN IPUMEHSETCS K
«ITOXOKUM TIOCIIEA0BATEIBHOCTSM ITPUOTH3UTEIHHO OJUHAKO-
BOM JUTMHBI ¥ HATJISTHO TTOKA3bIBAET PA3HUILY MEXKIY dTUMHU I10-
o4, |CUENOBATENLHOCTAMH K-6 V-4
a) JIOKaJIbHOE;
0) MHOXXKECTBEHHOE;
B) TJI00aJIbHOE,
I') CTPYKTYpHOE.
BripaBHIBaHME HYKJICOTHIHBIX W aMUHOKH CIIOTHBIX TIOCTIe-
JIOBATEITLHOCTEH C CAMBIM BBICOKHM BECOM Ha3bIBAIOT
o5 a) ONTUMAaJIbHBIM; . IK-6 V-4
0) MHOXXECTBEHHBIM,
B) IJI00AJIbHBIM;
I') CTPYKTYPHBIM.
BriGepute u3 criucka 6a3y JaHHBIX 10 TEHOMUKE PACTEHUM:
a) NCBI;
26. |6) Ensembl Plants; gﬁi gﬂimz
8) UniProt; -4
r) MouseGenomeDatabase
Bribepute u3 crucka MeTO/Ibl, KOTOPBIE HCIOIB3YIOTCS B (PEHO-
MHKE paCTEHHUIL:
27, a) aHaJM3 FeHEeTHYECKUX MapKepOB; K-6 VT-Armcs
0) CeKBEHHPOBaHUE T€HOMOB;
B) Macc-CIIEKTPOMETPHS;
I') aHAJIM3 MHUPPOBBIX U300pasKeHUI
Kakyro mnpopmaiuo HE0OXOAUMO 3HATh O LIEJIEBOM I'E€HE IS
IPaMOTHOTO TIJIAHUPOBAHMS KCIIEPUMEHTA IO €ro pPenakTUpo-
BaHUIO:
a) He0OXOIUMO 3HATh HYKJICOTHUIHYIO IIOCIIE0BATENbHOCTD; K-2 V-
28. |0) HeoOXOQUMO 3HATh COCTaB HK30HOB M HMHTPOHOB LIEJIEBOrO ’
[IK-4 NA-11k-4

reHa;
B) HEOOXOAMMO 3HATh CTPYKTYpYy Oeika M OCOOEHHOCTH €ro
9KCIPECCUN;

') HEOOXOAMMO 3HATh BCE BHILIENIEPEUNCIEHHOE
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Komme-

Ne Conepixkanue NAK
Aep TeHIHs A
1 Haiite coBpeMeHHoOe onpezeneHue OnonHpopMaTHKU U OHO- [K-2 3 N-1nk2
" | ”H)KEHepUHn T1K-4 N-1nka
B yem 3akmmrouaercs cnenuduka 6nonH(OOpPMAIIMOHHBIX JTaH- [K-2 NI-1nk-2
2. 3
HBIX? I1K-4 NI-1nk-a
Kakwue Bunbl OnonH(pOpMAIIMOHHON ASSITENFHOCTH Bam u3- TIK-2 -1 k-2
3. 3
BECTHBI? T1IK-4 W-1nka
[lepeuncivte OCHOBHBIC HAMTPABIICHUS HCIIOJIH30BaHUS OMO- K-2 V-1
4. | MHGOPMAITMOHHBIX JAHHBIX, TalTEe UX KPAaTKYIO XapaKTepHu- 3 fIK-2
[1K-4 N-1x-4
CTUKY
Uro moapazymeBaeTcs mepea MOJIEKYISIPHO-OMOIOTHIECKIMHE
5, Apasy peil yp MK-6 | 3| Wl-4mes
OCHOBaMH OMOMH(OPMATHKH ?
6 UTo MOXKHO OTHECTH K MH(OPMaIOHHO-KOMIIBIOTEPHBIM U [K-2 3 NA-1rk-2
" | MHTepHET-KOMITIOHEHTaM OMOWH(GOPMATUKH ? I1K-4 M-k
. B kakux HampaBJIeHHUSIX OCYIIECTBIAETCS IPUMEHEHUE Oro- [K-2 NA-1nk-2
7. 3
WH(D)OPMATHKU U OMOMH)KEHEPUHN ? I1K-4 V-1
B uem 3axmrovarorcs 0COOEHHOCTH Te€HETHIEeCKO nHpopMa-
8. " Gop MK-6 | 3| W-4mes
00202F,
9 UYro Takoe OMOMH(pOpPMAIIMOHHBIE IaHHbBIC, CeTH 1 0a3bl? Ka- T1IK-2 3 NI-1nk-2
" | koBO ux npeaHazHadyeHue? [puBenute npumepsl. T1K-4 W-1ka
10. | Yro Takoe reHoMHas HHGOpMAIus? K6 | 3 N-4nxe
11 JlaiiTe onpeneneHne reHeTHYeCKUM KapTaM U KapTUPOBAHUIO [1K-2 3 NA-11k-2
" |reroma T1IK-4 N-1rx4
[Tepeuncnute ocHoBHbIE TUNBI JJHK-MapkepoB, ucnosnszye-
12, | Hep A PKepoB, y MK6 | 3| Wl-dncs
MBIX ITPU KAPTHPOBAHUU TEHOMA
OnuimTe mporrece onpeesIeHUsT HyKJICOTHTHBIX MTOCIeI0Ba-
13. rpont el y A 4 MK6 | 3| Wl4me
TENbHOCTEH, cekBeHupoBanus JJHK
14. | OnumuTe mporecc onpeaeaeHue CHKBEH Ca KIIOHA I[IK-6 | 3 N-41rxe
OtmeThTe 0COOEHHOCTH UcToNb3oBaHus EST -
15. . K6 | 3 N-41k-6
MOCJIEI0BATENbHOCTEH
16. | B yem cymHOCTh CEKBEHHPOBaHHMS OEIIKOB? [1K-6 3 N/1-41k-6
Onumure aHanu3 6€JIKOBOI SKCIIPECCHH METO/I0M JIBYMEPH O-
17. p AIOM ABYMED MK6 | 3| Wl4me
ro ¢opesa B MOJIMAKPUIAMHUTHOM TeJie
18. |Yro Takoe riobampHOE BhIpaBHUBaHKE nocienoBarenpbHocTeii? | [1K-6 3 N1-41k-6
B yem oTimunTeNnsHbIE 0COOEHHOCTH JIOKAJIbHOT'O BHIPABHHUBA-
19. ¢ P MK6 | 3| Wl4ms
HUS IOCNEI0BaTeNIbHOCTEN
Uro npeacrasisgeT co60if MHOKECTBEHHOE BIPaBHUBAHUE T10-
20. per o P MK-6 | 3 | Wl4mes
CIIEIOBATEIBHOCTEH 7
KaxoBa Mepa cxo/1cTBa OMOIOrMY€CKHUX MMOCIEeI0BATEILHO-
21, | DAEOBA MEPA CXOA A MK-6 | 3| Wl4me
CTeH”
IlepeuncianuTe 1 KpaTKO OXapaKTEPU3YUTE OIlepallud PeIaKTH-
22. poé’aHm p paKTepusy patH p MK-6 | 3| Wl-4mce
23. | YTo Takoe Bec onepaiuii peIaKTHPOBAHUS ? K6 | 3 N-4nxe
[K-2 W-1nk-2
24. | Onummte cTpykTypy 3amucu PDB 3
PYKTYpPY T1K-4 I/IH']-HK—4
25. | B ueM CymHOCTb aHaJIM3a CTPYKTYPHBIX OCOOCHHOCTEH ? I[IK-6 | 3 U 1-41k-6
26. | Yro Takoe MoaenupoBaHue? [1K-6 3 N]1-4nk-6
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27, B 4yem cymHoCTh nmpeacka3zaHus BTOPUYHON U TPETHUHOM K6 | 3 M-
CTPYKTYPBI OEJIKOB [0 TOMOJIOTUHU
28. | B uem cyniHOCTb npeckazanus napameTpon criupaau JJHK? IK-6 | 3 N-41k.6
29 UYro Takoe JMHAMHUYECKOE POrPAMMHUPOBAHNE U JMHAMUY €- [1K-2 3 NA-1rk-2
" | ckue momenmu PHK? TIK-4 N-1rx4
[1K-2 N-11k-2
"
30. | B yem cyTh aHamnM3a MOIMYJISAMOHHBIX TAHHBIX ? [IK-4 3 VL
31 Yro Takoe 8Snp, TaHAEMHbIE TOBTOPHI, MUTOXOHAPUU U Y - nK-6 | 3 Wl-4rce
XPOMOCOMBI, TAHHBIE TTO PECTPUKITHH
32. |KakoBa cratuctuka nocienoBateabnocterd JJHK? I1K-6 3 N1-41k-6
33. | KakoBa cratuctuka JIHK kak xapakrepuctuka renoma? [1K-6 3 N]1-41k-6
[K-2 W-1nk-2
?
34. |Yto Takoe BRIYUCIUTEIbHASI TEHOMHUKA K-4 3 VT-Lice
I1K-2 W-1nk-2
?
35. | Yro Takoe (heHOMUKA® K-4 3 V-1 s
36 [TepeuncnuTe OCHOBHBIC HANIPaBJIECHUS Pa3padOTOK B 00JIACTH ITK-2 3 N-1nk-2
" | enoMukm [1K-4 NI-1nk-a
37. | TlepeuncnuTe TEXHOJIOTUU (EHOTHITUPOBAHMS K6 | 3 N-41xs
38 KaKovBa poJib (heHOMUKH B CO31aHIM HOBBIX COPTOB CEILCKO- K6 | 3 M-
XO3sIICTBEHHBIX PACTEHUN
IK-2 W-1nk-2
39. | HazoBuTe 00BeKTHI 1 331291 (PEHOTUTTUPOBAHUS K-4 3 V- s
40, Kak MPOTEKACT ONpEIENeHNe MOP(POMETPUIECKUX XapaKTepH- K6 | 3 M-
CTHK pacTeHH HAa OCHOBE (peHOTUITHpOBAHHUS?
41. | KakoBbI OCHOBHBIC 33aJJa4H aHAJIHM3a H300paxK eHHt? K6 | 3 N-4nxe
42, [lepeuncnure METO/IbI aHaH32 n300paxeHuit s peHoTumu- K6 | 3 W T-Armcs
pPOBaHUsI pacTeHUH
43, Kak nmpoBoauTcs olleHKa TOUHOCTH pa3padaThiBa€MbIX METO- K6 | 3 W T-Armcs
J10B (heHTONnUpOBaHUS?
44 Kakue makers! 11 pa3paOOTKH MPHIIOKEHUH B 00J1aCTH aHa- [K-2 3 NA-1rk-2
" | tm3a n3o6paxkennit Bam uzBectHn1? TIK-4 W-1rka
HazoBute nporpammel aHanmu3a n3oopaxenuit 1t penorunu- | [1K-2 NA-1rk-2
45, . 3
pOBaHUs PaCTECHUN [IK-4 V-1
. [K-2 N-11k-2
46. | Kpatko oxapakTtepusyiite npuioxenue SeedCounter K-4 3 V- s
. . [K-2 -1k
47. | OnummTe TpOTOKOJI Ui CheMKH ITU(POBO KaMepon K-4 3 V- s
48, II;IGeIfechnHTe KOMITBIOTEPHBIC METOABI (DEHOTUITMPOBAHMSI 3€- K6 | 3 M-
. . TIK-2 -1 k-2
49. | Onummre cTpykTypy cucremsl SpikeDroid [K-4 3 V- rs
5.3.2.3. 3agauu 1151 NPOBEPKHM YMEHH Il U HABBIKOB
Ne Conep:xkanue Komme- HNJK
B TeHIUs
I1K-3 v NJI-91x3
1 CpenctBa pabotsl ¢ 6ankamu nanHbix GenBank, EMBL u H N-13mk-3
" |DDBJ N-141k-3
I1K-4 Y N J-51k-4
2. |CpenctBa paboTsl ¢ bankamu naHHbIX Pfam, Repbase, I1K-3 v N-9rx-3
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SCOP H N-13mk-3
N-141k-3
[1K-4 Y N J-511k-4
I1K-3 Y N-911k-3
3 TTorck rOMOJIOTMYHBIX ITOCJIEI0BATEILHOCTEN B 0a3ax H NJ1-13k-3
" | IaHHBIX N-141k-3
I1K-4 v N J1-51ik-4
4 OHPGI[GHCHI/IG Mop(oMeTpUIeCcKUX XapaKTEPUCTHK pacTe- TK-2 g Eﬁ:gﬁz
HUU Ha OCHOBE (DEHOTHITHPOBAHUS K-4 y V/T-51s
C nomomsto nporpammsl LHDetect2 npoBectu ananus k-3 g I/II/I )il--lQBTqK]fg
5. | KOJNMYECTBEHHBIX XapaKTEPUCTUK OMYIICHHS Y PA3IMUHBIX he 4rn<:3
COPTOR K4 | V | Wl5mka
6. SeedCounter: moacuer 3epeH B KOJIOCE U OLlEHKA UX pa3- [K-2 g gﬁ:gﬁi
MEpoB NMK-4 | V | W51k
IK-3 v N-9rk-3
7 OneHuTh BHYTPUBHIOBBIE PA3INYMS XapaKTEPUCTUK (op- H N-13mx-3
" | MBI KOJIOCY y TEHOTHIIOB NJI-141k-3
I1K-4 Y NJ-511k-4
Yy U-Srik-6
U -61ic-6
8. |OnummTe anropuT™ aHaau3a U300 pakeHHUM [1K-6 NI-7 k-6
H U-9rik-6
NJ-10pxc-6
5.3.2.4. Ilepeyenn TeM pedepaToB
No
Tema pedepara
1. | CoBpeMeHHBIE METOIBI MCCIICIOBAHNS TEPBUIHON CTPYKTYPHI OENKa
2. | Ilporeomuka: BOSMOKHOCTH U TIEPCIIEKTUBEI.
3. | IlpoueccuHr u GONIUHT CHHTE3UPOBAHHOTO OeJKa, OMOIOrnYecKoe 3HaUeHUE ITUX MPO-
1[ECCOB
4. | MALDI-TOF-cnekTpomeTpusi 0MOOPraHUYECKHX MaKPOMOJICKYJT
5. | 'mnore3a «MOJEKYISIPHBIX YACOBY.
6. | Gfp — omuH U3 caMbIX BOCTPEOOBAHHBIX MapKEPOB MOJEKYJSIPHOW M KJIETOYHOW OMOJIO-
TUH
7. | CTpyKTypa reHeTH4eCKOro JOoKyca.
8. | IIporeomuka — muaep Hayku XXI Beka
9. | ®OunoreHeTHYECKUI aHATIN3a TEHOMOB BHPYCOB.
10. | Merabosomuka U mpobiemMa aHTHOMOTHUKOPE3UCTEHTHOCTH .
11. | KoMnbrOTepHBIH aHAIU3 T€HETHYECKUX TEKCTOB.

5.3.2.5. Bonpocsbl 1151 00cyxneHusi B popme KpyrJjioro crosia/ IMCKycCUu

He npedycmompenut
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5.4. CucreMa oleHUBAHUA JOCTHKEHHUS KOMIIETEeHIIUH

5.4.1. Onenka 10CTHKEHHUs] KOMIIETEHIIHI B X0/1€ IPOMEKYTOUHOM aTTeCTAllul

Komnemenyus I[IK-2 Cnocoben npogooums 2eHomunuposanue u ¢penomunuposanue
CeNeKYUOHHO20 Mamepuaid, oCyuwecmeaisims 2eHemu4eckyio nacnopmu3ayuio cereKyuoOHHbIX

00CMUMICEeHUU
WNuankaropsl noctixkeHus komreteHuu [1K-2 Homepa BonpocoB u 3aaa4
BOIPOCHI K
BOIIPOCHI 11O
BOIIPOCHI K | 3aJa41 K 3a4€Ty
Kon Conepxanue KypCOBOMY
9K3aMEHY | K3aMeHy | (3auery c
o IIPOEKTY
OLICHKOM )
3 CoBpeMeHHbIE HayKOMETpPUYECKHE, 1-8, 15-16,
uH(OpMaIlMOHHBIC, TMAaTEHTHbIE U 26-28, 34-
AL i 36, 38
uHbIe 0a3bl JAaHHBIX U 3HAHUU )

Komnemenyus [IK-6 Cnocobern npogooums OuomexHoaiocudeckue uccie008anus 6 pamKkax
CeNeKYUOHHO-2eHEMUYECKUX NPOSPAMM

WNnpnkarops! noctrxeHus komrereHnuu [1K-6 Howmepa Bonpocos u 3aau
BOITPOCHI K
BOITPOCHI 11O
BOIIPOCHI K |  3aa4 K 3a4eTy
Kon Conepxanue KypCOBOMY
9K3aMeHy | OJK3aMeHy | (3aueryc
. MIPOEKTY
OLIEHKOM)
Teopetnueckre OCHOBBI U OCHOB-
HBIC COBPEMEHHBIC METO/IbI (hEHO-
TUITAYECKOT0, OMOXUMHYECKOTO U
3 MOJIEKY IS HO, reHEeTUYECKOTO 1,914, 17-
-4 AP 33, 37
MapKEpHOTO aHalln3a, MPHUMEH -
MbIE B CEJIEKIUU CEIbCKOXO35M-
CTBEHHBIX KYJIBTYP

5.4.2. OueHka J0CTHKEHUS] KOMIIETEHUMI B X0/1¢ TEKYILIEero KOHTPOJIA

Komnemenyus IIK-2 Cnocoben npogooums 2eHOMUnuposanue u heHomunuposaHue
CeNeKYUOHHO20 MAmepuald, OCywecmeisimy 2eHemuyecKyto nacnopmu3ayuio cereKyuoHHbIX

oocmudicenutl
Wuaukaropsl 1ocTrHxkeHus kKomrereHnuu [TK-2 Howmepa Bonpocos u 3a1au
3a7auu JIs
BOIPOCHI
BOIIPOCHI MIPOBEPKU
Kon Copepxanue YCTHOTO .
TECTOB YMEHUH 1
orpoca
HaBBLIKOB
348 1-4, 6-7,
3 CoBpeMeHHbIE HayKOMeTpuueckue, UH(Op- 16 '20’ 9, 11, 24,
MAaIlMOHHBIE, MATEHTHBIE U HMHBIE 0a3bl JaH- ' 29-30,
NJT-1 k-2 N 21, 26,
HBIX U 3HAHUHU 8 34-36, 39,
44-47, 49
JlaBaTh OLIEHKH KOJUIEKIIMOHHOMY U CEJIEK-
o IMOHHOMY MaTepuajgy Ha OCHOBE 3HAHUU
VJT-6 (EeHOTUITNYECKUX u MOJIEKYJIIPHO- 4,6
K2 | reneTnueckux METOJIMK MapKepHOT0 aHaJu-
3a
H Bnamenuss MmeromaMu cHCTEMAaTH3alMU, 00- 4,6
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N/1-8rk-2

paboTKM W mpeincTaBieHUus HHGOpPMAIUK C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(pOpMa-
IIMOHHBIX PECypCOB, HAy4YHOH, OMBITHO-
HKCIEPUMEHTAIbHON U MPUOOPHOI 0a3bl MO
TEMAaTHKE MPOBOJIMMBIX HCCIIEIOBaHUN

Komnemenyus I1K-3 Cnocoben pabomams ¢ OUOUHDOPMAYUOHHBIMU CDEOCMBAMU AHATU3A

eenomnou J{HK
WNuankaropsl noctrxenus komrereHnuu [1K-3 Homepa BonpocoB u 3aaa4
3aa4M IS
BOIPOCHI . A
BOITPOCHI TIPOBEPKH
Kon Copneprxanue YCTHOTO .
TECTOB YMeHI/II/I nu
orpoca
HABBIKOB
Hcnonb3oBaTh CTaHIAPTHBIE W CHELUATIN-
Yy 3UPOBAHHBIC TTAKETHI MPHUKJIAJTHBIX KOMITbIO- 135 7
NJ1-91k-3 TEPHBIX TPOTPAMM [IJIsl PEUICHUS TPaKTHYEe- T
CKHUX 3a/1a4 OMOMH(pOpMATUKU
Brnanenuss Mmerogamu mpoBeneHHUsT HEO0OXO0-
H JAMBIX 3TANOB CTATUCTHYECKOTO U CPaBHU-
V13 TEIBHOTO aHalaM3a, KOMIIBIOTEPHOU oOpa- 1-3,5,7
TK-3 0OTKM, TMATHOCTUKH, MOJICIMPOBAHUs OMO-
JIOTHYECKHUX ITOCIICIOBATEIFHOCTEN
Brnanenus nmpaBwiiaMu pacyeToB ONTHUMAJIb-
0 HBIX TTapaMEeTPOB MPOBEACHUS aHAIU3a, CH-
cTeMaTu3alii U HHTEPOpETaluu OaHHBIX 1-3,5,7
N-141k-3

OHOJIOTUYECKUX O0BEKTOB,
pOBaHHUS

UX KOPPEKTH-

Komnemenyus IIK-4 Cnocoben ynpagname 6a3amu OAHHbIX CeNeKYUOHHO-2eHeMU4ecKux

pecypcos
Wumukatopsr goctkenus: komrereHmu [1K-4 Howmepa Bonpocos u 3a1au
3a7a4u 11
BOIIPOCHI
BOITPOCHI IPOBEPKU
Kon Conepxanue YCTHOTO 9
TECTOB oIboca YMEHHH 1
P HaBBIKOB
MeToabl U TEXHOJOTMH HAYYHOU KOMMYHH- 348 1-4, 6-7,
3 KallMi Ha FOCYIapCTBEHHOM M MHOCTPAaHHOM | 10 oo | 911 24,
" or 29-30,
I/IH']-HKA A3BIKAX 21, 26, 34.36. 39
28 ) )
44-47, 49
[IpoBoauTe  craTHCTHYECKYI0  00pabOTKY
v AKCIIEPUMEHTAJIHBIX JAHHBIX B CEJIEKIIMOH-
WJI-5 HO-OPHEHTHUPOBAHHBIX IporpaMmMax W HWH- 1-7
41 repripernposats pe3yJIbTaThl, MOJyYEHHBIE B
XOJ1€ PELIECHNUsI UCCIEN0BATEIbCKUX 3a/1a4
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Komnemenyus ITK-6 Cnocobern npogooums OuomexHoaiocudeckue uccie008anus 6 pamrkax
CeNeKYUOHHO-2EHEMUYECKUX NPOSPAMM

WuukaTtops! nocTkenns kommeteHnmu [1K-6

HOMepa BOITPOCOB 1 3a4a4

BOITPOCHI safiadu UL
Kon Coneprxanue BOTPOCHI YCTHOTO NPOBEPKH
TECTOB ompoca YME€HUU U
HAaBBbIKOB
TeopeTueckrue OCHOBBI U OCHOBHBIE COBpE- 5,8, 10,
MEHHBIE METO/Ibl (PEHOTHITHMYECKOro, 6uoxu- | 1-2, 5-7, 12-23,
3 MHYECKOT0 U MOJIEKYJISIPHO-T€HETHYECKOIO 9, 11-19, 25-28,
W]T-4ics MAapKEpHOro aHanau3a, IIPUMEHSAEMBIE B CeE- 222'55' g%gg
JICKIIUU CEITbCKOXO35IICTBEHHBIX KYJIbTYP 4043, 48
v [IpoBonuTh (heHOTUNUYECKHUE U MOJIEKYJISAP-
V5 HO-TEHETHYECKHE MAPKEPHBbIE aHAJIM3bl HC- 8
XOJTHOT'O M CEJIEKIIMOHHOT O MaTepuaia
v [IpuMeHsATH pa3nuyHblE METOIAbI T'€HETHYE-
N1-6rx6 | CKOro MapKepHOroO aHaju3a B CEJICKIIMH IS 8
CO3/71aHUsl HOBBIX COPTOB U THOPHUIOB CElb-
CKOXO35ICTBEHHBIX PACTEHUI
[Iporno3upoBath pe3yibTaThl MNPUMEHEHUS
METO0J10B (PEHOTUITHYECKOTO U MOJICKYJISIPHO-
v FEHETUYECKOr0 MapKEpPHOr0 aHajIu3a Ha OcC- 8
NJ1-71k-6 | HOBE XapaKTEPUCTUK HCXOJHOIO U MEPCHeK-
TUBHOI'O CEJIEKI[MOHHOI 0 MaTepHaia,
BOBJICKAEMOI'0 B CEJICKITMOHHBINA MTPOIECC
Brnanenuss merogukamu mpoBeneHUs (HEeHo-
TUIHUYECKOTO MapKEPHOTO0 W THOPUIOJIOTHU-
H YECKOI'0 aHAJIM30B, a TAKXKE OI[EHOK U pacrio- 8
N-91k-6 | 3HAaBaHHUS CHEIU(PUUIESCKHX CEICKIMOHHO-
3HAYMMBIX MPU3HAKOB B YCIOBUAX OTKPBITO-
r0 M 3alIMIIEHHOr0 TPyHTa
o Brnanenusi OCHOBHBIMH METOJAMH MOJIEKY-
VT-100c. JSIPHO-TEHETUYECKOr0 aHajiu3a UCXOJIHOTO U 8

IEPCIEKTUBHOTO  CEJIEKIIMOHHO-3HAYUMOI0
Marepuaia
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6. YueOHO-MeTOOMYECKOE U MH(POPMALIMOHHOE o0ecriedeHHe TUCITHITHHBI

6.1. Pexomenayemasi sureparypa

Ne bubmmorpadpuueckoe onucanue Tun u3nanus Bun yueGroi
JUTEPaTyphI
Jlykatkun A.C. Kierounas uHXeHepHs pacTeHUI
[anexTponnsblit pecypc] / Jlykarkun A.C., Mokmmmn E.B. —
1. | Capanck: MI'Y um. H.IT. Orapesa, 2020. — 184 c. — ISBN yueOHast OCHOBHAas
978-5-7103-3994-7.
URL :https://e.lanbook.com/book/204584
buortexHosorus pacteHuii: yaeOHUK M MPAKTUKYM ISt
, | BY30B / JL.B. Hazapenko [u ap.]. — 2-¢ u3a., ucnp. u eBras oCHOBHAS
" | morr. — Mocksa: HOpaiit, 2022. — ISBN 978-5-534- i
05619-8
3 ®uznonorus pacTeHuil: Hay4yHbld XypHal - M.: Hayka,
- | 1954- HEepUOIUIECKOe
4 Hoctmxenust nayku u texuuku AIIK. — exxemec. Teoper. HepHOTHICCKOE
" | ¥ Hay4.-TIpaKT. KypH. — M.:, 1988-
Poccuiickasti celbCKOXO3SIMICTBEHHAs HAayKa: HAay4HO-
5. | Teopernueckuii xypHai. — Mocksa: Poccuiickas akane-
MHSI CETbCKOX03HCTBEHHBIX HayK, 2014- fieproiHeckoe
BectHuk BopoHEXCKOro rocyJapCTBEHHOI'O arpapHoro
G, |yHHBEpeHTETa: TEOPETUUECKUI U HAyYHO-TIPAKTUYECKUI HepHOIMIECKO
" |xypHan / BopoHex. roc. arpap. yH-T - Boponex: BI'AY,
1998-
6.2.1. DnekTpoHHBbIE OMOIHOTEYHbIE CHCTEMbI
Ne HazBanue Pa3zmemienue
1 | Jlams https://e.lanbook.com/
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAMT http://www.biblio-online.ru/
4 | 1PRbooks http://www.iprbookshop.ru/
5 E-library https://elibrary.ru/
6 | Dnexrponnas ounbmoreka BIAY http://library.vsau.ru/



https://e.lanbook.com/book/204584
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
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6.2.2. IIpogeccuonaibHbIe 0a3bl JaHHBIX U HH(POPMALMOHHBIE CHCTEMBI

Ne Hazsanue Pa3smemenne
1 Enunas mexBenoMcTBeHHAss WHGpOpMa- hitps:/fedstat.ru/
IMOHHO—CTaTHUCTUYECKas CHCTEMA
2 basa nanHbIx TOKA3ATENICH MyHHIHTIATE- http://www.gks.ru/free_doc/new _site/bd munst/munst.htm/
HBIX 00pa30oBaHuit
3 Baza manaex PAOCTAT http://www.fao.org/faostat/ru/
4 Ioprai OTKPBITEIX JaHHBIX PO https://data.qov.ru/
5 Ioprai rocy1apcTBEHHBIX YCIYT https://www.gosuslugi.ru/
6 Enunas nngopmaronHas cucrema B cdepe http://zakupki.qov.ru/
3akymok
7 OnexTponHbIi cepsuc "TIpo3padHblil Ou3- https://pb.nalog.ru/
Hec"
8 | T'AC P® "llpaBocymue" https://sudrf.ru/
9 | CnpaBounas npaBoBasi cucrema ['apaHT http://ivo.garant.ru/
10 | Cnpaotnas npasosas chcrema Kon- http://www.consultant.ru/
cynsTanTl [iroc
11 IpojeccuoHabHbIe CIPaBOTHBIC CHCTEMBI https://Texskcmepr.caiit/sistema-kodeks
«Komekcy
12 | Pocpeectp: [Tybnmunas kagactpoBasi kapra | https://pkk5.rosreestr.ru/
13 | emepambHas rocy ApCTEEHHas CUCTEMa https://fgistp.economy.gov.ru/
TEPPUTOPUAIILHOTO TLIAHUPOBAHHSI
14 | CTPOUKoHCYILETaHT http://www.stroykonsultant.ru/
15 | Arpapnas poccuiickas HHpOpMaIMOHHAs http://www.aris.ru/
cucreMa.
16 I/IIEQ)opMauHOHHa;I CHCTEMA IO CEMLCKOXO~ | v 11 aris fao.org/
3ICTBEHHBIM HAYKaM M TEXHOJIOTHSIM
6.2.3. CaiiTbl 1 MHGOpPMALMOHHBbIE MOPTAJbI
No Hazpanue Pasmemenue
1. Bce I'OCTh http://vsegost.com/
Poccenbxo3 — nH(GOPMALMOHHBIN TOPTAJ OCellb-
2.  |cKOM XO3sIHCTBE https://xn--elaelkciia2b7d.xn--plai/
3. AFpOHpOMLIHIHeHHBIﬁ mopTa AgroXXI mps://www_agroxxi_ru/
ATPOHOMHYECKHUN TTOPTa-CalT _
4. o censckom xosiicree Poccuu http://mex. ru/
5. |ArpoHomutecknii mopran "Arponom. Mudo" http://www.agronom.info/
5 gﬁﬁ%gi» ;Hii;§?§e§g1 Ziiﬁﬁgﬁmrpmbme' http://www.cnshb.ru/artefact3/ia/ial.asp?lv=1
' a p 1&un=anonymous&pl=&em=c2R.
CenbCKOX03HCTBEHHAS AJIEKTPOHHAS OMOIIOTEKa
7. [3uanmit (CObu3) http://www.cnshb.ru/AKDiL
8. TIporpanusibie CPelCTBa aHa3a n3o0paxeHmii u https://www.quantitative-plant.org/
MOJIEIH JUIS PACTCHUH
9. |[IpoekT 6a3bl JAHHBIX IO MIIICHULIE http://wheatdb.org/seedcounter
10. Irjllg(lB);)pMauI/IOHHLII/I MOPTAJI IT0 TEHOMaM PaCTEHH I www.plabipd.de
11 |Cratucmixa GenBank 1 WGS https://www.ncbl.nlm.cnsll h.gov/genbank/statisti
. http://avermi?li s.Is.kitasato-
12. |KonBeprep hopMaToB mocieaoBaTeIbHOCTER

u.ac.jp/readseq.cqi



https://fedstat.ru/
http://www.gks.ru/free_doc/new_site/bd_munst/munst.htm/
http://www.fao.org/faostat/ru/
https://data.gov.ru/
https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
https://sudrf.ru/
http://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://pkk5.rosreestr.ru/
https://fgistp.economy.gov.ru/
http://www.stroykonsultant.ru/
http://www.aris.ru/
http://agris.fao.org/
http://vsegost.com/
https://www.agroxxi.ru/
http://mcx.ru/
http://www.agronom.info/
http://www.cnshb.ru/artefact3/ia/ia1.asp?lv=11&un=anonymous&p1&em=c2R
http://www.cnshb.ru/artefact3/ia/ia1.asp?lv=11&un=anonymous&p1&em=c2R
http://www.cnshb.ru/AKDiL
https://www.quantitative-plant.org/
http://wheatdb.org/seedcounter
http://www.plabipd.de/
https://www.ncbi.nlm.nih.gov/genbank/statistics/
https://www.ncbi.nlm.nih.gov/genbank/statistics/
http://avermitilis.ls.kitasato-u.ac.jp/readseq.cgi
http://avermitilis.ls.kitasato-u.ac.jp/readseq.cgi
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13. |GenBank https://www.ncbi.nlm.nih.gov/genbank/

14, Pecypc nHpOpMAIMHU O OCIICIOBATSIBHOCTH U htto:/Avww.uniprot.org
(HYHKIMSIX OESIKOB.
RCSB Protein Data Bank (RCSB PDB) — usctpy-

15.  |MeHTBI JUIs MCCIIE0BaHMS, BU3yaIH3alliy M aHAJIH- http://www.rcsb.org
3a

16. |ba3a nanHbIX Pfam — KoJuteKIus ceMelicTB OeNKoB http://xfam.org

17. |SCOP — crpykTypHas knaccupukanus 6eiaKoB http://scop.mrc-Imb.cam.ac.uk/scop/

18. KEGG: Knuorckast SHIIMKIONENS TEHOB U T€HOMOB www.genome.jp/kega/

19, NCIVBI — HAIMOHAJILHBIN IIEHTP OMOTEXHOJIOTHYE- http:/fwww.ncbi.nlm.nih.qov/
cKol mH(pOpMan

20. [Pecypc reHHOW OHTOJIOTHH http://www.geneontology.org/

21 Plantgdb.org. — MHCTPYMEHTBI H PECYPChI 151 TEHO- http:/Aww.plantadb.org
MUKH pacTeHHil

22. |MudopmanroHHbIi pecype Apabumorncuca https://arabidopsis.org

23, Maize GDB — unTerprpoBaHHBIi pecypc 1Mo reHo- https://www.maizeadb.ora/
MHKE KyKyPY3bl

o4 Sol Genomics Network — unrerpupoBaHHbIii pecypc https://solgenomics.net/
[0 TEHOMHKE TOMaTa

o5 Gramene — HHTerPUPOBAHHBIN PECypC 10 TeHOMHUKE https://ww\w.gramene.org/
3J1aKOB

26. |Ensembl Plants —reHoMbI pacTeHuit H UX aHHOTAIHSI http://plants.ensembl.org/index.html

27. [NAR database list — crcox 6a3 saHHEIX, omy6m- |/, oxfordjournals.org/nar/database/al

KOBAHHBIX B JKypHAaJIe



https://www.ncbi.nlm.nih.gov/genbank/
http://www.uniprot.org/
http://www.rcsb.org/
http://xfam.org/
http://scop.mrc-lmb.cam.ac.uk/scop/
http://www.genome.jp/kegg/
http://www.ncbi.nlm.nih.gov/
http://www.geneontology.org/
http://www.plantgdb.org/
https://arabidopsis.org/
https://www.maizegdb.org/
https://solgenomics.net/
https://www.gramene.org/
http://plants.ensembl.org/index.html
http://www.oxfordjournals.org/nar/database/a/
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7. MaTepI/laJII)HO-TeXHI/I‘IeCKOG U NMpOorpaMmMHoOe odecrieuyeHue AUCIUIIJINHBI

7.1. lloMemieHus 1Jisl BeJleHUs1 00pa30BaTeILHOIO Npoiecca i 000pya0BaHue
7.1.1. Insi KOHTAKTHOH PadoThI

HaumeHnoBaHue moMemnieHnii 171 poBeIeHus BceX BUIOB
y4eOHOH 1eITeIbHOCTH, IPEAYCMOTPEHHON y4eOHBIM
IUIAHOM, B TOM YHCJI€ IOMELEHUS ISl CAMOCTOSTEIbHOM
paboTHI, C yKa3aHUEM IEPEYHs OCHOBHOT'O 00OPYAOBaHUS,
y4eOHO-HATISAHBIX TOCOOUHM U CIOJIb3yEeMOro Mpo-
rpaMMHOT0 obecredeHust

Anpec (MecTONOJIOXKEHNE) ITOMellle-
HUH JUIs IPOBEIeHHsI BCEX BUIOB
yueOHOM JesITeTbHOCTH, TPETyCMOT-
PEHHO Yy4eOHBIM IIJIaHOM (B Cllydyae
peanmzanuu o0pa3oBaTeNbHOM Mpo-
rpaMMBI B CETEBOI (popMe A0 OTHU-
TEJILHO yKa3bIBAETCSI HANMCHOBAHHE
OpraHH3alHH, ¢ KOTOPOH 3aKII0YeH
JIOTOBOD)

VYueOHast aymuTopus Ui MPOBEICHUS 3aHATHHA JIEKIIMOHHOTO
TUTIA: KOMIUIEKT Yy4eOHOW MeOeiH, IEMOHCTPAIMOHHOE 000-
pyJoBaHHE W Y4eOHO-HATIISHBIC TIOCOOMS, HCIOIb3yeMOe
nporpamMHoe obecriedenne : MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Suumexc
bpaiizep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, BopoHexckast 00/1acThb,
r. Boponex, yi. JlomoHnocosa, 811

VueOHas ayauTopus AJis1 MPOBEICHHS JIa00paTOPHEIX M IIPaK-
THYECKUX 3aHSATHI: KOMIUIEKT ydeOHOH MeOeln, KOMITBIOTEP-
Hasl TEXHUKA C BO3MOXKHOCTBIO IMOAKIIOUEHNs K cetd "Hutep-
Her" M O0OecreYeHreM IOCTyIa B DJIEKTPOHHYIO MH(OpMAIH-
OHHO-00Pa30BaTEIBHYIO CPEIy, NEMOHCTPAIMOHHOE 000pyH0-
BaHHE U y4eOHO-HAIISAHBEIE IIOCOOHS, MCIIONBE3YEMOE IIPO-
rpamMHuoe obecreuenue...MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, Sungexc Bpayzep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

394087, BopoHexckast 0071acTh,
r. Boponex, yn. Jlomonocosa, 811

VYdeOHast ayauTopus AJIsl MPOBEACHHS TEKYIIEro KOHTPOIS U
HpOMe)KyTO'—IHOﬁ arTeCTaiuv, MTHANBUAYAJIbHBIX U I'PYHNIIOBBIX
KOHCYJIbTalluii: KOMIUIEKT Yy4eOHON MeOenu, KOMIbIoTepHas
TEXHHMKa C BO3MOXXHOCTBIO MOJKIIoUeHus K cetn "HuTepuer"
1 o0ecreyeHneM JI0CTyNa B 3JIEKTPOHHYIO WH(POPMAIOHHO-
00pa3oBaTeNbHYIO cpey, AEMOHCTPALMOHHOE 000pYJOBaHUE U
y4eOHO-HATISIIHBIE TIOCOOMsSI, HWCIONb3yeMOe MpPOrpaMMHOE
obecrneuenue...MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, fAunexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice .....

394087, BopoHexckast 0071aCTh,
r. Boponex, yn. JlJomoHnocosa, 811

[Momemenne aas XpaHeHUS M TPOPHIAKTUYECKOrO 00CIy-
KUBaHUSI y4eOHOTO 00OpYJ0BaHUS: MeOeNb sl XpaHEeHUsS U
o0ciy>KuBaHHs y4eOHOro 00OpyIOBaHUS, CIEHHATM3UPOBAH-
HOe 00OpY/IOBaHME JUIi PEMOHTA KOMIIBIOTEPOB

394087, BopoHexckast 0071aCTh,
r. Boponex, yn. Muuypuna, 1, a.117,
118

[MoMemenue ans XpaHeHUsT W MPOPUIAKTHUECKOTO 00CIy-
KUBaHUS y4eOHOro 00OpYZOBaHMS: KOMIUIEKT MeOesr, KOM-
NBIOTEPHAs. TEXHUKA C BO3MOXKHOCTHIO MOAKIIIOUCHHUS K CETH
"NuTepHer" m obOecrieueHHMEM JOCTYyNa B AIIEKTPOHHYIO WH-
(hopmanoHH0-00pa30BaTeIbHYIO Cpely, HCIONb3yeMoe Mpo-
rpammHoe obecriedenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, fuaexc bpayzep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice,
MeOelb ISl XpaHeHUsT U 00CTy)KMBaHUS y4eOHOro 000py10-
BaHHUs, JIEMOHCTpPAllMOHHOE O00OOpyJOBaHHWE U  ydeOHO-
HarJSTHBIC TOCOOUS

394087, BopoHexckast 0071aCTh,
r. Boponex, yi. JlomoHnocosa, 811
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7.1.2. Jli1s1 caMOCTOATENbHOM PadoThI

HaumeHoBaHue moMenieHui st IPOBEACHUS BCEX BU-
JIOB Y4€OHOH NEeATEeTbHOCTH, TPEAYyCMOTPEHHON y4ueo-
HBIM IIJITAHOM, B TOM YHCJIC TIOMEIICHHS JIJIsI CAMOCTOS -
TEIBHOU padOTHI, C YKa3aHUEM TTePEUHsI OCHOBHOT'O
00opya0BaHus, y4eOHO-HATISAHBIX TOCOOUH U UC-
MOJIb3yEMOr0 MPOrPaMMHOT0 0OecTIeueHUs

Anpec (MECTOIOJIOKEHU E) TTOMEILICHHU I
JUTS IPOBEIEHUS BCEX BUIOB yUeOHOU
JeSATeIbHOCTH, TIPETYCMOTPEHHOM
y4eOHBIM TUTAHOM (B CTy4yae peamsa-
MU 00pa30BaTENbHOI MporpaMmbl B
cereBoii (hopMe TOMOTHUTEIBHO YKa3hl-
BaeTCs HAMMEHOBAHUE OpraHU3allHH, C
KOTOPOM 3aKJIFOUEH 10T0BOD)

[Momemenue s caMOCTOATENLHOH pabOTHI: KOMILJICKT
y4eOHON Mebenu, KOMITBIOTEpHAss TEXHHWKAa C BO3MOXKHO-
cThI0 TonKimodeHust K cetd "MHTepHET" M obecnieueHneM
JoCTymna B ANEKTPOHHYIO UHPOPMAIIOHHO-
00pa3oBaTeNbHYI0 CpPEly, HCIONb3yeMOoe MPOrpaMMHOE
obecteuene MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Sunexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice

394087, BopoHexkckast 00JacTh,
r. Boponex, yn. MuuypuHa, 1, a.232a

7.2. IlporpammHoe o0ecnievyenmne

7.2.1. IlporpaMMHoOe oOecnieyeHune 001Iero HA3HAYEHHSI

Ne HasBanue Pazmemenne

1 |Onepannonnsie cuctemsl MS Windows / Linux IIK B nokaneHoM cetu BI'AY
2 |ITakers! opucHbix npunoxennit Office MS Windows / OpenOffice | TIK B nokaneHoit cetu BTAY
3 | IIporpammsl 1 mpocmotpa ¢aiinoB Adobe Reader / DjVu Reader | TIK B mokanbHO# cetn BTAY
4 | bpayseps! Snnekc bpaysep / Mozilla Firefox / Internet Explorer 1K B nokansHO# cetn BIAY
5 | AutuBupycnas nporpamma Drweb ES TIK B okansHON cetn BI'AY
6 |IIporpamma-apxuBarop 7-Zip I1K B nokansHOM cetu B'AY
7 | Mynpstumenua npourpsiBareis MediaPlayer Classic TIK B okansHON cetn BI'AY
8 |Ilnardopma onmaitH-00ydenus eLearning server TIK B nokanbHON cetn BI'AY
9 | Cucrema komnbroTepHoro tectupoBanus AST Test IIK B nokansHOM cetnt BTAY

7.2.2. CnienuaJTu3MpoBaHHOE POrpaMMHOe odDecrnevyeHmne

Ne Haspanue

Pasmenienue

Hue Google Docs

1 Be6-opuentupoBanHoe oucHOe mporpaMMHoe obdecrede-

https://docs.google.com

2 | IMaker cratuctruueckoi 06paboTku qanHbIX Statistica

[IK ayn.122a (K1)



https://docs.google.com/

8. MexaucuunjinHapHbie CBA3M
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Jluciuimvza, ¢ KOTOpOi He00XOIMMO
COIJIACOBaHME

®OUO Bemyiero mpemnoaBaTens

[Tonmumck Bemyiero
MIpenoiaBaTens
]

‘YnpaBneHue CeNeKINOHHO-
TeHETUUECKUMU 0a3amMH TaHHBIX

I'onuapos C.B.

a
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IIpniaoxenue 1

JIMCT nepuoanyecKux NpoBepoK padoyeil MporpamMm bl
U HH(opManusi 0 BHECEHHBIX U3MEHEHHUSAX

[TorpedHOCTH
JlomkHOCTHOE JIHILO,
JlaTa 1 HOMEp | B KOPPEKTHPOBKE yKa3a-
MIPOBOJIMBIIIEE MPO- Wndpopmarnus o BHe-
. IPOTOKOJIA 3a- | HHEM COOTBETCTBYIOIIUX
Bepky: ©.1.0., 9 CEHHBIX U3MEHEHUSIX
ceaHus pasnenoB paboueit npo-
JOJKHOCTD
rpaMMBbl
IIpencenarens cose-
Ta OBOAUTEIEH
o6pa}1,;<OBaTﬂeanHx Ne8 ot Pazpaborana s Habopa i
p 25.06.2024 1. | 2024-2025 yueGHoro roaa
nporpamm TN

Tonesall.
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