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AHHOTALIIUA
padoyeil mporpamMmMbl Y4eOHOM TUCHHUILTHHBI
b1.B.01.07 «buoundgopmMaTuka B ceJIeKIMU PACTEHH D)
JUISL TIOATOTOBKHM OakanaBpoB 1o HamparineHuto 35.03.05 CagoBoacTBo
HarnpaBJIeHHOCTH «CeNeKiusl, TeHETUKAa U OMOTEXHOJIOTUS CaJIOBBIX KYJIbTYP»

Iesb ocBOEHUSI JUCHUILUIMHBI: TTOJYYCHUE TCOPETUUCCKUX 3HAHUM U MPAKTH-
YECKMX HABBIKOB MOWCKA U 00paOOTKH CUCTEMATU3UPOBAHHBIX OMOJOTMYECKUX JaH-
HBIX ¢ IPUMECHEHUEM MEKTYHAPOIHBIX 0a3 JaHHBIX U UCITOJIb30BAHUEM COBPEMEHHBIX
MOJIXO/I0B B 00JIACTH CTPYKTYPHOM U CUCTEMHOM OMOMH(GOpPMATHKH. 3HAKOMCTBO C aJi-
TOPUTMaMHU OCHOBHBIX OMOMH(DOPMATHIECKUX TTOIXO/I0OB M UX MIPUMEHEHUEM IS pe-
IICHUS aKTyaJIbHBIX 3a/1a4 T€HETUKH, OMOTEXHOJIOTHH U CEIICKIIUH.

MecTo IuCHUNJIMHBI B Y4eOHOM IJIAHE: JUCIHUIUIMHA BKIIOYEHA B 4acTh, Pop-
MHPYEMYIO Y9aCTHUKAMH 00pa30BaTelIbHBIX OTHOIIIEHUH, y4eOHOT0 TJIaHa 110 HaIlpaB-
nenuro rmoarorosku 35.03.05 CamgoBoacTBo

Tpe6oBanus k pe3yjbTaTaM OCBOEHHS TUCHUIIMHBI: B PE3YJIbTaTE OCBOE-
HUS JUCHUILIUHBI (QOPMUPYIOTCS CleAyrole KoMneTeHIuu: 1 nmpodeccronaibHas
xkommerenius [1Koc2 (ITKoc-2.1; ITKoc-2.2; [TKoc-2.3; [TKoc-2.4).

Kpartkoe coaep:kanne TUCUMIIMHBI: OMOMH(POpPMATHKA B CEIESKIINN PACTCHUI
— 3TO NUCIUIUIMHA, KOTOpasi 00bEeIUHSIET 3HAHUS U3 00jlacTh OMoI0run U HHpOpMa-
TUKU JJIS1 YIIYUIIEHUS CEJIEKIIMOHHBIX MporpaMM. OHa UCIIOJIb3YET Pa3IMYHbIE METO/IbI
aHaJiu3a TEHOMOB, a TAKKE€ CTATUCTUYECKHE U MAaTEMATUUECKUE AITOPUTMBI JIJI UJICH-
TU(UKALNY T€HOB, CBS3aHHBIX C KEJTaeMbIMU MPU3HAKAMU, U TOHUMAHUS MEXAaHU3MOB
ux peryisaiuu. buonHpopMaTka B CeJIEKIIMHA PACTCHUN UTPAET BAKHYIO POJIb B YIIyd-
IICHUU Ka4e€CTBA PACTUTEIbHBIX KYJIbTYP U MOBBIIICHUH YPOKANHOCTH.

O01ast TPyA0eMKOCTh JHCHMIUIMHLI/ B T.4. NpaKTHYecKas moaroroska: 108/3
(uacb1/3a4. en.)/4.

IIpoMeKyTOYHBIM KOHTPOJIb: 3a4€T C OLIEHKON

1. lesab oCBOEHUSA TN CIUNIMHBI

[{ens TaHHOM IUCLUILIMHBI 3aKI0YAETCS B IIOJIYYEHUN OCHOBOIIOJIArarolnX 3Ha-
HUI 0 colep >KaHUU U BO3MOXKHOCTSX OnonH(popMaTuku. OHa MOMOXKET B UCIIOIb30Ba-
HUM OMOMH(OPMATUYECKUX METOJOB ISl PELLICHUSI OCHOBHBIX W MPUKJIAJAHBIX 3a/]a4,
CBSA3aHHBIX C CENEKLUEN, MOJIEKYJIIPHON reHeTUKor U OuorexHonorueil. Takxe, naH-
Has IMCLUUIUIMHA OXBAThIBAET 3aJ[a4l, BO3HUKAIOIIME Ha CThIKE OMOJIOrMYECKUX HAYK,
MaTeMAaTUKU U UH()OPMATHKH, TAKUE KaK aHaJIN3 CXOACTBA AMUHOKHUCIIOTHBIX U HYK-
JEOTUAHBIX MOCIEN0BATEIBHOCTEN, KOMIIBIOTEPHOE MOJEIUPOBAHNE U BU3YyaIU3ALIMs
TPEXMEPHBIX CTPYKTYp OEJIKOB, aHAJIN3 FT€HOMHBIX U TPAHCKPUITOMHBIX JTAHHBIX.

2. MecTo IMCUMILIMHBI B Y4eOHOM Mpouecce

Huctumnaa «buonHpopMaTka B CEJIEKIIUU PACTEHUI» BKIIIOUEHA B YaCTh Mpodec-
CHOHAJILHOTO IMHKJIA, (OPMHUPYEMYIO0 YYaCTHHUKAMH OO0pPa30BaTEIbHBIX OTHOIICHHM.
Peanuzamus B nucturuinHe «buonHpopMaTuka B CENEKIIMN PACTEHUI» TPEOOBAHMIA
®dI'OC BO, OIIOII u Yuebnoro mrana no Hanpasieanio 35.03.05 CagoBoacTBo s



MOJITOTOBKM OakanaBpOB HarpaBieHHOCTH «Cenekuus, reHeTUKa U OMOTEeXHOJIOrus
CaJI0BBIX KYJIBTYpPY.

[IpeniiecTByOIMKUMU KypcamMH, Ha KOTOPBIX HEMOCPEACTBEHHO 0a3UpyeTcs IUC-
nuruinHa «bronH(popmaTuka B CENeKIMU pacTeHHi, sBstoTcsa «OCHOBBI OMOnH(OP-
matukn», «OcHoBbl JIHK-TexHonoruii B cenekunn», «OCHOBBI MOJIEKYJIIPHOW T'€HE-
THUKHU U LIUTOT€HETUKN», «COBPEMEHHbBIE TEXHOIOTUHU CEIEKIIUN.

HuctumnHa «bruonH@opMaTrka B CENEKIIUU PACTEHUM SBISETCS OCHOBOIIO-
Jararouiei s u3ydeHus CIeayouuX TUCUUIUIuH: «OCHOBBI TEHOMHOM CEEKIIMN.

JlaHHas IMCUMIUIMHA 3HAKOMUT CTYJEHTOB C OCHOBHBIMM METOJAMH U MOAXO-
namMu OMouH(OPMATUKU, UCTIONB3YEMbIMU IIPU PAa0b0TE C pa3IMYHBIMHU TUITAMH OHOJTO-
IMYECKUX JaHHbIX. KpoMe Toro, ee 0cOOEHHOCTh 3aKJIFOYAETCA B TOM, YTO OHA IIOMO-
raeT pa3BUBaTh HABBIKU PA0OTHI CO KIIFOUEBBIMH OMOMH(POPMATUYECKUMH 0a3aMu JJaH-
HBIX O€JIKOB U HYKJIEMHOBBIX KHCIIOT, @ TAKKE HABBIKM UCIIOIb30BAHUS COBPEMEHHBIX
MaTEeMaTHYECKUX U CTATUCTUYECKUX METOJIOB B MOJIEKYJISIPHO-OMOIOrMUECKUX HCCIe-
JNOBAHUAX JJIS1 PEIICHUS IIMPOKOTO CIIEKTpa 3a1a4d. Ha 3ToM Kypce CTyIeHTBhI y3HaIOT,
KaK UCKaTh KOAUpYIOIME U peryisaTtopHsle yuactku B JIHK, onpenensats u uccieno-
BaTh TOUYCYHBIC MYTAIIMH, & TAKXKE NPEJICKA3bIBATh CTPYKTYPY U (DYHKIIHIO OEIIKOB.

Pabouas mporpamma nucumiinabl «buonHpopMaTruka B CENEKIMU PACTEHUN
I THBAJIUOB U JIUIL] C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/0POBbsI pa3padaThIBaeTCs
UHAUBUIYaTbHO C YUETOM OCOOEHHOCTEH NMCUXO()HU3NYECKOro pa3BUTHS, UHIUBUIY-
QJIbHBIX BO3MOXKHOCTEH U COCTOSTHUS 3/I0POBBS TAKUX 00YHaIOIIUXCSI.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUYE€HHUS MO AUCIUNJINHE
«buouHpopMaTiKa B ceJIeKIMH PACTEHUI», COOTHECEHHBIX € IVIAHUPYEMbIMH
pe3yJibTATAMHU OCBOCHHUS 00Pa30BaTeJIbHOM POrpaMMbl

N3yyenue naHHOW y4uyeOHOW AMCIMIUIMHBI HANpaBieHO Ha (OPMHUPOBAHUE Y
0o0y4Jaromuxcs KOMIETEHINHI, MpeCTaBIEHHbIX B Tadnuie 1.

4. CTpyKTYypa U cojiep:KaHue TUCUMILTUHbI

4.1 PacnipenesieHue TPyA0€MKOCTH JMCHMILIMHBI 10 BUIaM padoT
1o ceMecTpam
OO6m1as Tpy10éMKOCTh TUCHUIUIUHBI cocTaBisieT 3 3ad.ef. (108 wacon), ux pac-
npezeieHue mo BujgaM padoT ceMmecTpaM MpeACTaBlIeHO B Tadaule 2.



TpedoBaHus K pe3yjbTaTaM OCBOEHMS Y4e€OHOM TUCHMILIMHBI

Taobmuna 1

/11

Kon
KOMIIC-
TEHIIUU

Coneprxanue

KOMITETCHIIMH (MU €€ YacTH)

WNHukaTtopsl KoMIie-
TEHIIAN

B PE3YIbTATC U3YUCHUSA yq66H0171 JAUCITMITIIMHBI o6yqa10umec;1 JOJIXKHBI:

3HaTh

yYMETh

BIIAICTh

[1Koc-2

CriocoGeH OCyIIEeCTBISTh

OLICHKY KayecTBa MPOAYKLUU

CaJIOBOJICTBA U OIIPEICIISATh
CII0COOBI €€ UCIIOJIb30BaHUA

[TIKoc-2.1. Ucnomb-
3yeT 3HaHUs O Tpedo-
BaHUAX K KAYECTBY
MIPOYKIIMH CaJJ0BO/I-
CTBa

METObI UCCIIENOBAHUS
OMOJIOrMYECKHX MOCIIe0-
BaTEJIbHOCTEN PACTEHUH,
UX OIIMCAHMs, IpeJCcKa3a-

HUS CTPYKTYpPBI U PYHK-
LU OEIIKOB;

noI0UpaTh HEOOXOIUMBIC
Y ONTHMAJIbHBIC YCIOBHS
MPOBEICHUS] HAYYHOTO
aHaM3a B 3aBUCHMOCTHU
0T cienu(UKH moCTaB-
JICHHOM 3aJla4y C IPUMe-
HEHUEM METO0B OMOUH-
dbopmaTHKu

OCHOBHBIMH METOJaMU,
crioco0aMu U cpej-
CTBaMH IOJTYYCHUS, Xpa-
HEHMSI, aHaJIM3a U CUCTe-
MaTtu3anuu nHhopMaIuu
NPUMEHUTEIBHO K OMO-
JIOTHYECKUM O0BEKTaM

[IKoc-2.2. Obecneun-
BaeT OOIIMii KOH-
TPOJIb pean3aluu
TEXHOJIOTHYECKOTO
rpoiiecca Ipou3BO/i-
CTBa MPOAYKIIMH Ca-
JIOBOJICTBA B COOTBET-
CTBUH C PETJIAMEHTH-
pyrOLIEH TOKyMEHTa-
nuen

OCHOBHBIE PECYpChl UH-
(hopManoOHHO-TEIIEKOM-
MYHHUKAIIHOHHOM ceTu
WnTepuer, uupopmaru-
OHHO-CIIPAaBOYHBIE CH-
CTEMBI JIJIs TIOMCKA Hay4-
HOM OMONIOTUYECKOM UH-
dbopmanuu

HOJIb30BATHCS 3apyOex-
HBIMH ¥ OT€YECTBEHHBIMHU
nH(pOpMaIIMOHHBIMU Oa-
3aMU JIaHHBIX TIPH COCTaB-
neHun pedepaton, 0030-
POB, I IOMCKA HAYYHOU
JIUTEPATYphl B ydeOHOU U
npodeccuoHaIbHON Aesi-
TEJIBHOCTH

HaBBIKAMH HCIIOJIH30Ba-
HUS IPOTPAMMHBIX
CPEIICTB U pabOTHI B

KOMIIBIOTEPHBIX CETSX,

MCIIOJIb30BAHUS PECYP-

coB MHTepHeTa mpume-

HHUTEJILHO K OHOJIOTHYE-

CKHUM O00BEKTAM

[1IKoc-2.3. Bimazgeer
CTaH/IapTHBIMU METO-
JlaMH OIPEIeTICHUS
Ka4eCTBa IMIOCEBHOI'O
¥ 110CaJ0YHOI'0 MaTe-
puana

0a30BbIC OCHOBBI U COBpE-
MEHHBIC HAITPABICHHUS
pa3BUTHS OMOTEXHOJIOTH-
YECKHUX M CEJICKIHH, TCH-
HOM UH)KCHEPHUH, MOJIEKY-
JSIPHOTO MOJICIUPOBAHMUS,
a TaKKe MX MPAKTUIECKOE
UCTIOJIb30BaHUE

MI0JIb30BATHCSI COBPEMEH-
HBIMU UHCTPYMEHTAMHU U
MOAX0AaMH IIPU MOJIEKY-
JSIPHOM JUArHOCTUKE,
MIPUMEHSATH MOTYyYEHHBIE
3HaHUSA Ha IIPAKTUKE, KPH-
TUYECKH aHAJIU3UPOBATH
NOJy4eHHYI0 HHpOopMa-
LUIO U NIPEJCTABIATh pe-
3yJbTaThl UCCIIETOBAHUI

HABBIKAMU aHAIIN3a U
CIOCOOHOCTBIO BBIOOpA
METOJIOB ¥l CPEACTB ISt
peIIeHsI TPUKJIATHBIX
3a/1a4 ceNeKlnu u ouo-

TEXHOJIOTUH, TCHHOH WH-
KEHEPUHU, MOJIEKYIISP-

HOT'O MOJICITUPOBAHUS




METOZaMH IIPOBEACHUS
HEOOXOAUMBIX ITAIIOB

I[TIKoc-2.4. Bnaneer
BU3YaJIIbHBIMU U UH-
CTPYMEHTAJILHBIMA
METOAAMH OIICHKH Ka-
94eCTBa MPOTYKITUH
CaJI0BOJICTBA

TEXHUYECKUE U MPo-
rpaMMHBIE CPEJICTBA pea-
Tu3anuu OnouHpopMaTu-
YEeCKHUX METOJIOB aHAJIH3a

UCTIOJIBb30BATh CTAaHAAPT-
HBIC U CTICUAIN3UPOBaH-
HBIC TIAKETHI PUKIIATHBIX
KOMITBIOTEPHBIX TIPO-
rpamM I PeIICHHS
NpaKTHYECKHX 3a1a4 OHo-
MHPOPMATUKA

CTATHUCTHYECKOIO U
CPaBHUTEIHLHOTO aHa-
JIM3a, KOMITBIOTEPHOM

00paboTKH, THArHO-
CTHKH, MOJICTTHPOBAHUS
OMOJIOTHYECKHUX TOCIIe-

JIOBaTEIHbHOCTEN




OYHASA ®OPMA OBYYEHUA

Tabmuma 2a
Pacnpenesnenue Tpy10éMKOCTH TUCHMILUIMHBI 10 BHAAM padoT MO ceMecTpam
TpynoémkocTb
Bup y4yeoHoii padoThI yac.
OO0mas Tpy10éMKOCTD TUCIUTUIHHEI 10 Y4eOHOMY IIJIaHY 108
1. KourakTHas padora: 40.4
AyauTopHas padoTa 38
8 MOM yucne:
aexyuu (J1) 14
npakmuyeckue 3auamus (I113) 24
KOHCYIbmayuu nepeo 3K3aMeHOM 2
KOHmMaxkmuas paboma Ha npomescymounom koumpone (KPA) 0,4
2. Camocrositesasnasi padora (CPC) 67,6
camocmosamenvHoe U3yuenue pazoenos, CamMono020MmosKa 34
(npopabomra u noemopenue 1eKYUOHHO20 MaMepuala u mame-
puana yueOHuKos u yueOHbiX nocooutl, no02omosKka K 1abopa-
MOPHBIM U NPAKMUYECKUM 3AHAMUAM, KOJIOKBUYMAM U M.0.)
Ilooecomoska x sx3ameny (KOHMPOJb) 33,6
By mpomexxyTouyHOT0 KOHTPOJIS: DK3aMeH
4.2 Conep:xaHue JMCUUIIIHMHBI
Tabnuma 3
TemaTnyeckni JIaH y4eOHOM IM CUUIIIMHBI
AyauTopHas padora Bueayauro
HaunmeHnoBaHue pa3/iesioB U TeM
i (;’KPI;HHéHHO) Beero J [ m3/c| mkp pHasi
pa6ora CP
Pa3nen lanonH(])opMaTnKa B ceJIeKIIUU 108 14 o4 2.4 34
pacTeHuii
Tema 1. Bengenue B GuonHdopmatuky B ce- 7 1 5 i 4
JICKIIUU pacTeHUN
Tema 2. OCHOB:’LI T€HOMUKH U TPAHCKPUIITO- 7 1 2 i 4
MUKH PaCTCHHIMA
Tema 3. OcHoBHBIC OMOMHGOPMATHIECCKUE 8 5 5 i 4
pecypchl U 0a3bl JaHHBIX
Tema 4. ITapHOE 1 MHOKECTBEHHOE BBIPAB- 10 2 4 i 4
HUBaHHE.
Tema 5. Ananu3 nocnegoBaTeIbHOCTEN 8 2 5 i 4
JIHK u PHK
Tewma 6. Tema 6. Ouorenus 12 2 4 - 6
Tema 7. AHamM3 MPOTECOMHBIX TaHHBIX 10 2 4 - 4
Tema 8. MeT(iz[H OMOMH(POPMATHKH B CEIICK- 10 2 4 i 4
1Y pacTEHUI
Koncynbranus nepes 3K3aMeHOM 2 - - 2 -
KonrtakTHas paboTa Ha IPOMEKYTOUHOM 0.4 i i 04 i
koutpose (KPA) ' '
[TonroroBka k SK3aMeHy 33,6 - - - 33,6
HToro mo tucunniInHe 108 14 24 2,4 67,6




Paznen 1 buounndgopmaruka B ceJieKIIUU

Tema 1. Brenenue B OMoMHGOPMATHKY B CEJIEKITUU PACTCHUM

Omnpenenenue nouaTust «buoTexHoIorus U cenekius pacrenuin». Mcropus Bos-
HUKHOBEHHS OMonH(popMaTuku Kak Hayku. COBpeMeHHbIE B3TJIsAbl Ha OnonH(popma-
TUKY, €€ BO3MOKHOCTH U MepcreKkTuBbl. Crernudurka paboThl ¢ OUOIOrHYeCKUMU JaH-
HBIMA. METOJ0NIOTHS HCIIONIb30BAHUS TOAXOA0B OMOMH(DOPMATUKHU I PEIICHUS
(dbyHIaMEHTaNbHBIX U MPUKIATIHBIX 33/1a4. [ €HOM pacTeHUs: SIepHBIN, MUTOXOHIPH-
aNbHbBIN, macToM. Posb 6MonH(popMaTUKK B ceneKIIMOHHOM padore. McTopuyeckuii
0030p pa3zButusi OMOMHGOPMATHKHU B celleKnn pacTeHnii. OCHOBHBIC 3a7]a4d U MPO-
0JIeMBI B CEJICKIIMOHHON OMOMH(OpMaTHKE.

Tema 2. OCHOBBI TEHOMUKHU Y TPAHCKPUNITOMHUKHU PACTCHHIMA

Onpenenenune nouaruit JIHK, PHK, ren, renom, Tpanckpuntom. CTpyKTypa re-
HOMa pAacTEHUM: OpraHM3alys I'€HETHYECKOr0 MaTepuayia, 0OCOOEHHOCTH CTPOCHHUS
XpOMOCOM. Pa3inyHple TUIIBI TEHOMOB pacTeHUN. MeTo bl UCCIEA0BaHUs T€HOMA pac-
TeHnd. Tpanckpunimsa. MeToasl aHan3a TPAHCKPUIITOMA. DTUT€HETUYECKas peryJis-
11 FEHOMA pacTeHUW. THUIIBI AMUT€HETUYECKUX MEXaHU3MOB peryJisinuu. Posb snmre-
HETUYECKOW PETryJISIIMU B PA3BUTUH PACTEHUN U alanTalMy K OKPYKaroLen cpeae.

Tema 3. OcHoBHBIE OMOMH(POPMATUYECKHE PECYPCHI U 0a3bl TaHHBIX.

OnTumuzanms noucka HaydHou uHdopmaiuu ¢ nomounsto PubMed. bassl nan-
HeiX Entrez, GeneBank, EBI, EMBL, DDBJ u nap., monens manasix NCBI, ocHoBa
(dopMupOBaHUs JaHHBIX, THITHI JAHHBIX JIJISl OMMUCAHUSI 00BEKTOB, CTPYKTYpa 3amucei
B ¢aiinax, hopMaThl MpeCTaBICHUS JAHHBIX, OCOOCHHOCTH MPEACTABICHUS IaHHBIX B
0a3ax panHbIXx. OcHOBHBIE OuomHpopmaTuueckue 0aszbl maHHbIX: NCBI (RefSeq,
OMIM, Nucleotide, Gene, Protein, dbSNP, ClinVar); EMBL, UniProt, PDB, KEGG.
I'eromusie Opay3epsl (NCBI Map Viewer, UCSC). ba3sl 1aHHBIX 110 SKCIIPECCHU Te-
HoB: GEO (Gene Expression Omnibus), Array Express u Expression Atlas. ba3sr nan-
Heix SWISS-2DPAGE, PeptideAtlas, Human Proteome Atlas, NeXtProt.

Tema 4. [TapHO€ U MHOXKECTBEHHOE BhIPAaBHUBAHHUE.

BripaBHuBaHus nocnenosarenbHocTed. Llenn n tunsl BeipaBHUBaHuii. [TapHoe
BeIpaBHuBaHue. Fasta, BLAST (Basic Local Alignment Search Tool). ITIpuniumne! BbI-
paBHUBaHMs mnocienoBareabHocTed. [lonarne romonoruu. OpTONOrM M MApaJIOrH.
Pacuér onenku BeipaBHUBaHUsA (Score). CXOACTBO MOCIEN0BATENbHOCTEN (MIEHTUY-
HOCTb, KOHCEpBAaTUBHOCTH). MaTpuisl 3ameH (PAM, BLOSUM). I'no6anbHoe U J10-
KaJIbHOE BbIpaBHHBaHWE. ONTUMU3alMs BhIpaBHUBAHKS. METO/Ibl MAPHOT'O BHIPABHHU-
BaHus (anropurmoMm Hunenmana-ByHina, auHamMudeckoe mporpaMMUpPOBaHUE, ajro-
put™M Cmura-¥Yorepmana). MTHCTpyMEHT JuIsl IOMCKA YAAJIEHHBIX 3BOJIOLMOHHBIX B3a-
umooTtHouennii PSI-BLAST. MHo»xecTBeHHbIE BbIpaBHUBaHUS. AJITOPUTMBI U TIapa-
METPbl MHO>)KECTBEHHOI'0 BhIpaBHUBaHUs. [IporpamMmsl 1151 NpOBEAEHUSI MHOKECTBEH-
HOT'O BBIPABHUBAHUS PEIICHUE 3a7a4 MHOYXXECTBEHHOT'O BBIPABHUBAHUS C IMOMOUIBIO
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nporpamm ClustalW, Praline, Probcons, MUSCLE, TCoffee. icnons3oBanue merona
CKPBITBIX MAapKOBCKHUX MOJEJEH AJii MHOXKECTBEHHOI'O BBIpDAaBHUBAHUS IOCIIEO0BA-
TenbHOCTEN. JJomensl u mpodunu. PerynspHsie BolpaskeHns. ba3bl TaHHBIX 17151 IOMCKA
MotuBOB B Oenkax PROSITE. basbl nanubix no ananusy 6enkoBbix cemeicts PFAM.

Tema 5. Ananus nocnenoarenbHocTerd JJHK u PHK

AHaJIN3 TIOCJENOBATENBHOCTEN HYKIECOTUIOB. METOAbl CEKBEHUPOBAHUS Te-
HOMa U TpaHckpuntoMma. CoBpeMEeHHbIE MPUHITUIIBI paOOThI C IeIbIM TeHOMOM. WH-
CTPYMEHTHI Jisi COOPKH M pabOThl C TEHOMOM. Mukpounnbl (microarrays) U aHalu3
npodueit sxcnpeccuu reHoB. TexHomorus RNASeq. MHCTpyMeHTHI 1J1d aHaIM3a Ka-
4ecTBa pe3yIbTaToB cekBeHUpoBaHus. [IpeaBapurensuas 00padoTKa U HOpMaTU3AIIHSI
NaHHbIX. OYHKIIMOHAIIBHOE aHHOTUPOBAHHUE T€HOMA U TpaHCKpunroma. CpaBHUTENb-
HBII aHAJIU3 TeHOMa U TpaHckpunToma. nentudukaius opranu3MoB U paciiudpoBKa
FEHETHYECKUX MAapKeEPOB ¢ noMotpto nocienosarensnoctu JJHK n PHK.

Tema 6. unorenus

dunoreHus U 3BOIIOLUOHHBIE AepeBbs. [loaxoas! k n3ydeHuro puioreHes3a, BU-
JIOBOr0 Pa3zHOO0pa3usi U SBOJIOLMOHHBIX B3aUMOOTHOIIEHUH. COBpeMEHHbIE MPHH-
UMbl OMOJOTHYEeCKOW TaKCOHOMHMH. (DUIOreHETHYECKUE MOJEIN U aHAJIN3 JaHHbIX.
CpaBHUTENBHBIN aHAJIN3 TEHOMOB B (DMIION€HETUUECKUX HCCleloBaHusAX. M3MeHun-
BOCTh T€HETUYECKOW MH(pOpPMAIMU: NENCLNU, TYIUIMKAlU1, peKOMOUHALINU, UHBEP-
CHUH, TPAHCIOKAIUH, MepEMEIIEeHNsT MOOUIbHBIX T€HETUYECKUX AJIEMEHTOB TOPU30H-
TaJbHBIM MEPEHOC T€HETHYECKOW MH(OpMalMU, T€HOMHbIE MyTauuu. TpaH3uuuu u
TpaHcBepcuH. DaKTOPHI IBONIOLUNA I'€HETUYECKUX cucTeM. lIpuHiumnel onpenenenns
(UIOreHeTHYeCKOro poJCTBa U SBOJIOIIMOHHBIX B3auMOOTHoIeHn . KoHuenius mo-
JEKYJSIPHBIX 4acoB. OUIOreHETUUECKUE 1€PEBbs. AJITOPUTMBI IIOCTPOCHUSI (PuUIIOre-
HETUYECKUX J1EpEBbEB. TOMOJIOrUA 1EPEBLEB.

Tema /. AHanu3 IPOTEOMHBIX JaHHBIX

Crpykrypa Oenka (BTOpu4Hasl, TpETUYHAs!, YeTBEpTUYHAAs1). MeToabl moy4de-
HUS TpexMmepHo# cTpykTypsl Oenka. PDB. Crpykrypa PDB ¢aiina. ba3el mannbix
tpexmepHbIX cTpykTyp (CATH, Dali, SCOP, FSSP, NCBI Structure, NCBI CDD). Un-
CTPYMEHTBI JJII MHTEPAKTUBHOM BHU3yalM3alusi OEIKOBBIX CTPYKTYp. BbIsiBIeHus
cxomHbIX 3-MepHBIX cTpyKTyp 6enkoB (NCBI VAST). N3yuenne cBOMCTB OCIKOBBIX
MOJIEKYJI IIpy oMoy nporpamMmmbl PyMol. Meroas! nipeackazanusi O€IKOBbIX CTPYK-
Typ N0 TOCJIEIOBATENBHOCTSM aMUHOKHUCIOT. MOAEIUPOBAHUE TPEXMEPHOU CTPYK-
Typhbl O€JIKa METOI0M TOMOJIOTHYECKOI0 MO/IETUpOBaHus B nporpamme Modeller.

Tema 8. Metonsl OnonH(MDOPMATHKY B CETIEKIIMHA PACTEHUH.

Hcnonp30BaHnEe MapKepOB AJIsI OMpEACICHUs] TCHOTUIIOB U (DEHOTHIIOB pacTe-
Hui. [locTpoeHre reHHBIX KapT M MEXBHUAOBBIX KapT. KomndecTBeHHAss TeHETUKA |
CENIeKIIMOHHBIC MHACKCH. MOoAeTpoBaHue TCHOTHITMYECKUX U (PEHOTUITNICCKUX Xa-
PaKTEePUCTHK.
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4.3 IlpakTnyecKkue 3aHATHS

Ta0muna 4
ConepkaHne NPAKTHYECKHUX 3AHATHI M KOHTPOJIbHbIE MEPONPUATHSA
HaszBanue Ne m HazBanme Jeknmii/ LT Bun
Ne pyembie Koua-Bo
o/ pasjeda, NpaKTHYeCKuX/ CeMHHAPCKHX commer | KOHTPOIBHOTO qacoB
TEMbI 3aAaHATHH eHIMH MeEponpusATUsA
[TKoc-2 | ycTHBII onpoc 22
Paznen 1. buonndopmaruka B celeKuMu KOHTPOJIbHAS pa-
oora 1,2
Jlexmonnoe 3ansitue Nel. Beene-
Hue B Ououndpopmatuky B cenek- | [IKoc-2 1
UK PaCTCHUMN
Tema 1. Bae- [Ipaktrnueckoe 3ansitue Nel.
eHue B Ono- Ocnosuble nonstus: JJHK, PHK .
1 I[I/IH(bopMa- reH. ['eHoM, TpaHCKpI/Izll'ITON;, npo-’ [TKoc-2 | ycrueiii onpoc !
TUKY B CEJIEK- teoM. [loHaTue cukBeHca.
UM pacTe- [Ipaktuueckoe 3ausitue Ne2.
HUU I'enoM pacteHus: siAepHbINA, MUTO-
XOHApPHUAIBHBINA, TUIaCTOM. Posib [MIKoc-2 | ycTHBIH ompoc 1
OMOMH(POPMATHKH B CEJICKIIMOHHOM
pabore.
Jleximonnoe 3ausitue No2. OCHOBBI
T€HOMUKH U TPAHCKPUTITOMHUKHI [TKoc-2 1
pacTeHui
Tema 2. Oc- IpakTnueckoe 3anaTHE No3.
HOBBI T€HO- Crpykrypa u ¢pysakus JTHK u
c MHUKH W TPAH- | pHK Iems u ux oxcnpeccus. I'e- | ITIKoc-2 | ycTHBIH ompoc 1
CKPHITOMUKH | g onMHBIe M TPAHCKPUIITOMHBIE aHa-
pacTeHuit —
PyGexHast KOHTpoJIbHAS paboTa 1o KOHTpOJIbHAS pa-
[TKoc-2 1
TeMaMm 1, 2 6ota 1
Tema 3. Oc- | Jlekmmonnoe 3austue Ne3. OCHOB-
HOBHBIE OHO- Hble OnonH(popmMaTUUecKue pe- [TKoc-2 2
3 uHpopMaTu- CypChI U 06a3bl JaHHBIX
YEeCKue pe- [IpakTueckoe 3anstue Ne4.
cypcol 1 0a3el | ba3el mannbix. Knaccudukanms 6a3 | [IKoc-2 | ycTHBIN onpoc 2
JAHHBIX JTAHHBIX.
JlexumonHoe 3ansTue Ned. [Taproe MKoc-2 5
Tema 4. Ilap- | ¥ MHOXXECTBEHHOE BbIpaBHUBAHUE
4 | HOC M MHOXC- | [lpaktuaeckoe 3ansrue Ne5. [lap-
CTBCHHOC BbI- | Hoe BEIpaBHHBAHHME U €T'0 OIICHKA, o
paBHUBAHUC MHO)Ker;TBeHHOG BBIPABHUBAHUE, [Koc-2 | ycrwbiit onpoc 4
BBIYHCIIUTEIBHBIE PECYPCHI
Tema 5. Ana-
nu3 nocaeno- | Jlekuronnoe 3anstue Nob. Ananu3
5 . . [TKoc-2 2
BaTenpHOCTeH | mocnenoBarenbHoctel [JJHK n PHK
JHK u PHK
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n/n

Ha3Banmue
pasneaa,
TeMBI

Ne m HazBanme JeKumii/
NPaKTHYEeCKHX/ CEMUHAPCKUX
3aHATHH

Dopmu

pyeMble

KOMIIET
(20007001

Bua
KOHTPOJILHOT'O
MepOonpUsTHSA

Koa-Bo
JacoB

[IpakTueckoe 3anstue Ne6. Me-
TOJAbI CEKBEHUPOBAHUS TEHOMA U
TPAHCKPUIITOMA

[TKoc-2

YCTHBIN OIIPOC

IIpakTueckoe 3anarue Ne7
@OYHKIMOHAIBHOE AHHOTUPOBaHHUE
reHoma u TpaHckpuntoma. CpaBHU-
TEJIbHBIN aHaJIu3 FT€HOMA U TpaH-
CKpPHUITOMA.

[TKoc-2

YCTHBIN OIIPOC

PyGexHast KOHTpOJIbHAs paboTa 1Mo
TeMam 3, 4, 5

ITKoc-2

KOHTpPOJIbHAaA pa-

oora 2

Tema 6. Ou-
JIOI'CHUA

JlexuuonHoe 3auaTre Neb6.
duorenus

[1Koc-2

[IpakTrueckoe 3ansaTue Neg.
dunoreHeTnuecKue MOJEIH 1 aHa-
3 naHHbIX. CpaBHUTENBHBINA aHa-
JIU3 TEHOMOB B (DMJIOTEHETHUECKUX

UCCIIEJOBAaHHSX.

[TKoc-2

YCTHBIN OIIPOC

[IpaxTrueckoe 3anstue Ne9.
Dumnorennd. basa ganueix NCBI
HomoloGene. MEGA —niporpamma
JUTSL (PUITOT@HETUYECKOTO aHAIH3a
OCJIEJOBATEILHOCTEMN.

ITKoc-2

YCTHBIN OIIPOC

Tema 7. Ana-
JIU3 POTEOM-
HBIX JTaHHBIX

JlexmuonHoe 3auarue Ne7.
AHanu3 NPOTEOMHBIX JTAHHBIX

[TKoc-2

[IpakTueckoe 3anarue NelO.
WHCTpyMEHTSHI U1 HUHTEPaKTHB-
HOU BU3yaJH3amus OCIKOBBIX
CTPYKTYp. BbIsIBIIeHUS] CXOAHBIX 3-
MepHBIX cTpYKTYyp OenkoB (NCBI
VAST)..

ITKoc-2

YCTHBIN OIIPOC

[TpakTyeckoe 3ansitue Nel 1.
MopenupoBaHue TpEXMEPHOU
CTPYKTYpPHI OeJIKa METO0M TOMO-
JIOTUYECKOT0 MOJIEIMPOBAHUS B
nporpamme Modeller.

[1Koc-2

YCTHBIN OIIPOC

Tema 8. Me-

TOAbI OMONH-

¢dbopmaTuku B
CEJIEKIINU
pacTeHui

JlexumonHoe 3anstue Ne8.
MeTtoap1 GMOMH(DOPMATHKH B Ce-
JIEKIIMY PACTCHUH

ITKoc-2

IIpakTueckoe 3anarue Nel2.
Hcnonp3oBaHne MapKkepoB s
OTIpe/IeIIeHs] TCHOTUTIOB U (heHO-
TUIOB PACTEHU

[TKoc-2

YCTHBIN OIIPOC

[TpakTyeckoe 3ansitue Nel3.
IlocTpoeHne reHHBIX KapT U MeX-
BUJIOBBIX KapT.

[TKoc-2

YCTHBIN OIIPOC
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Tabmauua 5

Hepeqenb BOIIPOCOB IJIsl CAMOCTOATCIBbHOT0 U3YICHUA NTHCHHUIIJIHHBI

Ne
n/n

Ha3Banmue pasgeaa,
TEeMbI

IMepeyeHb paccMaTpHBaeMbIX BOIIPOCOB [IJIsl CAMOCTOSITEILHOTO
U3y4YeHust

Pa3nen 1. buoundopmarTnka B ceJieKINH

Tema 1. Benenue
B OnomH(popma-
TUKY B CEJICKIIHH

pacTeHui

Onpenenenne noHsTusi «buorexnonorust u cenekuust pacteHui». Oc-
HoBHble nouatus: JIHK, PHK, ren. ['enom, Tpanckpuntom, npoTeoM.
[Nonsite cukBenca. OCHOBHBIC 3a]a4¥l U HAIpaBJICHUS OMOWH(pOpMAa-
TUKU. ['€HOM pacTeHus: saepHbIi, MUTOXOHIPHANIbHBIH, I1acToM. Poib
OnonH(OpPMATHKH B CEJICKIIMOHHOM padoTe. Mcropuyeckuit 0030p pas-
BUTHUSI OMOMH(OPMATUKH B CeNEeKIMH pacTeHuil. OCHOBHBIC 33/1a4d U
npo6iieMbl B OnonHpopmaTuke B cesnekuuu pacrenuid. [IKoc-3, I1Koc-4

Tema 2. OCHOBEI
T€HOMHKHU U TPaH-
CKPHUIITOMUKH pac-

TCHHI

Onpenenenue noustuit IHK, PHK, ren, renom, Tpanckpuntom. CTpyk-
Typa r€éHOMa PacTCHUM: OpraHu3alys TeHEeTUYECKOro MaTepuala, 0co-
OCHHOCTH CTPOCHUS XPOMOCOM. PasznuyHbIe THIBI T€HOMOB PACTEHUH.
Meroasl uccienoBaHus reHoma pacteHuil. Tpanckpunius. Mertonsl
aHaJIM3a TPAHCKPUIITOMA. DIUIC€HETUYECKasl PEryisiuus FreHoMa pacTe-
HUW. THUNBI SITUT€HETUYECKUX MEXAHU3MOB peryisiuuu. Poisb anurene-
TUYECKOW PETYISIUU B Pa3BUTHM PACTEHHUW M aJaNTalllid K OKpYXKaro-
uieit cpene. [1Koc-3, [1Koc-4

Tema 3. OcHOBHBIC
OouonHpOopMaTHUe-
CKHE PECYpPCHI U
0a3bl JaHHBIX.

CnocoObl mpeacTaBiaeHuss HHPOPMAIIMH O MOCIEI0BATENbHOCTIX. Oc-
HOBBI CTPYKTYp 0a3 JaHHBIX: 3aMUCH, TOJIs, 00beKThl. DOpMaThl 3aITUCH
FASTA, BLAST, GenBank, PDB. Knaccudukanust 6a3 qaHHbIX (aBTO-
MaTHYECKHE, apXUBHBIC, KypupyeMsble). Pabora ¢ 6azamu qanabix NCBI
(RefSeq, Nucleotide, Gene, Protein, dbSNP, ClinVar). ba3sr qanHbIX
UniProt, KEGG, Gene Ontology. PlantGDB. I'enomusiii Opay3sep
UCSC. baza nannsix NCBI HomoloGene. ba3bl ganHBIX TpeXMepHBIX
ctpyktyp (CATH, Dali, SCOP, FSSP, NCBI Structure, NCBI CDD). Pe-
TYJSpHBIC BBIpaKEHUsS. ba3bl MaHHBIX IS MMOWCKAa MOTHBOB B OelKax
PROSITE. ba3el nanHbpIX 1Mo aHaau3y 0enkoBbIX cemeiicTB PFAM.

Tewma 4. Ilapnoe u
MHOXECTBEHHOE
BbIpaBHHUBAHUE

BripaBHuBaHMs mocnenoBaTenbHOCTeN. Llenn M TUNBI BRIpaBHUBAHUM.
IMapHoe BeipaBHuBanue. Fasta, BLAST (Basic Local Alignment Search
Tool). [IpuHIMTIBI BRIpABHUBAHUS MOCIEA0BaTeIbHOCTEH. [loHsATHE TO-
mosiorun. Oprosiorm W mapayiord. Pacd€ér OIeHKM BBIpaBHHBAHHS
(Score). CxoacTBo mocneaoBaTeIbHOCTEH (MACHTUYHOCTh, KOHCEpBa-
TuBHOCTbH). Matpuisl 3amed (PAM, BLOSUM). I'no6anbHoe 1 T0Kab-
HOE BbIpaBHHMBaHHE. ONTUMHU3ALMs BbIpaBHHUBaHUA. MeTOIbl MApHOTO
BbIpaBHUBaHUsA (anroputMoM Hunenmana-ByHina, quHaMH4Yeckoe mpo-
rpamMmMupoBanue, aaroput™M Cmuta-Yorepmana). MHCTpyMEHT Amsl mo-
UCKa YIaJCHHBIX JBOJIONMOHHBIX B3amMooTHomeHud PSI-BLAST.
MHOXeCTBEHHBIC BBIDABHUBAHUS. AJNTOPUTMBI M TapaMeTpbl MHOXKE-
CTBEHHOTO BhIpaBHUBaHUS. [IporpaMMsl 115l IpOBEIEHUS MHOYKECTBEH-
HOT'O BHIPABHHUBAHUS PEIICHUE 33/1a4 MHOKECTBEHHOT'O BEIPABHUBAHUS C
nomoinpto nporpamm ClustalW, Praline, Probcons, MUSCLE, TCoffee.
Hcnonk3oBaHre METOJa CKPBITBIX MAPKOBCKHX MOJEICH Ui MHOXeE-
CTBEHHOT'O BBIPaBHMBAHMUS [TOCIIEJOBaTENIbHOCTEN. JJoMeHbI 1 poduiu.
Perynsipabie BblpaxkeHus. ba3bl JaHHBIX 7S MOMCKAa MOTHBOB B O€lKax
PROSITE. ba3bl gannbix mo aHanu3y OenkoBbIX cemeiicTB PFAM.
I1Koc-3, ITIKoc-4

Tema 5. Aganus
[10CJIEAOBATEIHLHO-
crer JIHK u PHK

AHanus3 nociaea0BaTeaIbHOCTEN HYKJIEOTH10B. METO1bl CEKBEHUPOBAHUS
reHoma u Tpanckpunroma. CoBpeMEeHHbIE PUHLHUIBI PAOOTHI C LEJIbIM
reHoMoM. THCTpyMeHTSHI 1)1 cOOpKU U pabOThI ¢ reHOMOM. MUKpOUYUIIBI
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n/n

Ha3Banmue paspgeina,
TEeMBI

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB JUISI CAMOCTOSITEILHOTO
HU3y4eHHs

(microarrays) W aHaiau3 NpoduiIell SKCIPEeCCHMU TeHOB. TeXHOJIOTHUs
RNASeq. MHCTpyMEHTHI 7151 aHAIM3a KauecTBa Pe3ysIbTaTOB CEKBEHU-
poBanus. IlpenBaputenbHas o0paboTka W HOpPMaiM3alMs JIaHHBIX.
QOyHKIIMOHAIBHOE aHHOTHPOBAaHUE TeHOMA M TpaHCKpurnToMa. CpaBHH-
TEJIbHBIA aHANINU3 TE€HOMAa M TpaHCcKpunroma. MneHtudukanus opranms-
MOB ¥ pactmm(poBKa reHETHYECKHX MapKEPOB C TIOMOIIBIO MOCIIEI0BA-
teapHOoCTH JIHK 1 PHK. TTKoc-3, ITKoc-4

Tema 6. @usore-
HUS

DUIOreHETUYECKUI aHAIM3 U MOJIEKYJIsipHas 3BoJironus. lloaxonsr k
M3y4eHUIO (PUIIOTEeHEe3a, BUIOBOTO Pa3HOOOpasHsl U IBOJIIOIMOHHBIX B3a-
uMooTHoIeHUH. COBpeMEHHbIE MPUHIUIIBEI OMOJOTHYECKONH TaKCOHO-
MuM. OUIOTCHETUYECKUE MOJICNIM U aHalIu3 JaHHbIX. CpaBHUTEIbHBIN
aHAJIM3 TEHOMOB B (DMIIOTCHETUUYECKUX UCCIICTOBaHMIX. I3MEHUNBOCTH
FeHEeTUYECKOW WH(POPMAIMH: JCICIUH, TYIUTUKAIUH, PEKOMOWHAIINH,
WHBEPCUHU, TPAHCIOKAIMHU, MEpPEeMEIICHUSI MOOMIBHBIX T€HETUYECKUX
AJIEMEHTOB TOPU30HTANIBHBIA NIEPEHOC TEHETHYECKON nH(pOopManuu, re-
HOMHBIC MyTaluu. TpaH3uiuu u TpancBepcuu. GakTopbl IBOIIOLMH T'e-
HETUYECKUX CHCTeM. [IpHHIMIBI omnpeaeneHus (QUIOreHETHIECKOro
POJICTBA U SBOJIOIIMOHHBIX B3aMMOOTHOIICHHH. KoHIemnus Moiexkymsip-
HBIX 4acoB. OUIOreHeTUYECKHE AEPEBbS. AJITOPUTMBI TOCTPOCHUS (HH-
JoreHeTHueckux aepeBbeB. Tononorus nepesbes. [1Koc-3, [1Koc-4

Tema 7. Aranus
MIPOTECOMHBIX JIaH-
HBIX

Crpykrypa Oenka (BTOpUYHAs, TPETUYHAs, YETBEPTUYHAAs). MeETObI
MOJIYYeHHUST TpexMepHO cTpykTypbl Oenka. PDB. Ctpyktypa PDB
¢aiina. bassl manneix TpexmepHbix cTpykryp (CATH, Dali, SCOP,
FSSP, NCBI Structure, NCBI CDD). HCcTpyMEeHTHI 1151 MHTEPAKTHUB-
HOW BH3yaln3anusi OCIKOBBIX CTPYKTYp. BBISBIECHUS CXOMHBIX 3-Mep-
HbIX cTpYKTYp OenkoB (NCBI VAST). 3ydeHune cBOMCTB OEIKOBBIX MO-
JIEKyJ Mpu oMoty nporpammel PyMol. MeToab! npeackazanus 6einKo-
BBIX CTPYKTYp IO IOCIEA0BAaTEIBbHOCTSIM aMUHOKHCIOT. MozenupoBa-
HHUE TPEXMEPHOU CTPYKTYpPHI O€lKa METOIOM IOMOJIOTHYECKOTO MOJIE-
aupoBanus B nporpamme Modeller. [TKoc-3, [TKoc-4

Tema 8. MeToanl
OMOMH(pOPMATUKHU
B CEJIEKIINH pacTe-

HHI

Hcnonk3oBaHne MapKepoB AJisl ONpPeAeNIeHUs] TEHOTHIIOB U (PeHOTUIIOB
pactenuil. [locTpoeHne reHHBIX KapT U MEXKBHAOBBIX KapT. Komnue-
CTBCHHAs1 I'CHETUKA U CCIICKIIMOHHBIC NHICKCHI. MOILGJ'II/IpOBaHI/Ie T'€HO-
TUNIMYeCKNX U (heHotunmyecknx xapakrepuctuk. [1Koc-3, [TKoc-4

5. O0pa3oBaTe/jibHble TEXHOJOTHHU

Tabmauia 6

HpnMeHeHne AKTUBHBIX 1 HHTCPAKTHBHBIX Oﬁpa3OBaTeJILHbIX TEXHOJIOT Ui

Ne HaumenoBanue HCnoJib3yeMbIX
/i Tema u ¢popma 3aHATHS AKTHMBHBIX U HHTEPAKTUBHBIX 00pa3oBa-
TeJbHBIX TeXHOI0rHH (popm 00yueHuUs1)
1. | Beenenue 113 WuTepakTrBHAs Gopma: MacTep-Kiace
1. | Tema 2. OcHoBbl reHOMUKH U | [13 HurtepaktuBHas hopma: macTep-Kiacc
TPaHCKPUIITOMHUKHU PacTEHUI
2. | Tema 3. OcHoBHble 6nouHdpop- | 113 Kpyrasiii cton
MaTUYECKHE pecypchl U 0a3bl
JTAHHBIX
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Ne HanMeHoBaHMe HCIOJIb3yeMBbIX
/i Tema u popma 3ansaATHSs AKTHBHBIX U HHTEPAKTHUBHBIX 00pPa30Ba-
TeJbHbIX TeXHOI0THi (popm 00yueHuUs1)
3. | Tema 4. ITapHoe 1 MHOXe- 13 HurtepaktuBHas hopma: macTep-Kiacc
CTBEHHOE BbIpaBHUBAHUE.
4. | Tema 5. Ananu3 nocneaoBa- 113 Kpyrisriit cron
tenbHOCTEN JIHK 1 PHK
5. | Tema 8. Metoas! OnouHdpop- I13 Kpyrasriii cron
MATUKH B CEJIEKIIUU PACTEHHI

6. Tekyuii KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOUHASI ATTECTAIMUSA 10
UTOraM OCBOEHUS M CIUIIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32aHUSI UJIH MHbIE MATEPHAJIbI, HEOOXOAUMbIE
JJIS OLEHKH 3HAHWH, YMEHUI U HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH

Bonpochl 111 MOATOTOBKH K KOHTPOJIBHBIM MEPONPHUATUAM (TeKyIIHil KOH-
TPOJIb)
YcTHbIl onpoc
1. I'enernueckue makpomonekynsl: JIHK, PHK u 6enku: ctpykrypa, QpyHk-

[MU, KOMIIBIOTEPHOE MPEICTABIICHHUE.

Opranuzanus TeHOMOB PO - U IYKAPHOT.

3. CucreMHasi OHMONOTHs: OT MOJIEKYJ K MOJIEKYJISIPHBIM aHCAaMOJIsIM U (PYHK-
[IUOHAJILHBIM ceTsiM. MeTabonudeckue ceTu. DKCIPEccusi FTeHOB, T€HHbIE
CETH.

4. TIpo6GyieMbl M METOJIBI MHTETPAIIUU T€TEPOTreHHBIX JJAHHBIX B OMonH(pOopMa-

THUKE.

MeTo/1bl OHTOJIOTMYECKOTO MOJIETMPOBAHUS.

AJTOPUTMBI CTPYKTYPHOUR M PYHKIITMOHAIBHOW aHHOTAIMI T€HOMHBIX T10-

CJIENOBATEILHOCTEMN.

/. MeTojbl BBIpaBHUBAHUS MOCJIEI0BATEIbHOCTEH.

8. BBICTpHIN MOUCK TTOCIEN0BATEILHOCTEN B OaHKaX JTaHHBIX.

9. Anroputmel BLAST, BLAT, SSAHA.

10. AccemOipoBaHrE TEHOMOB.

11. KomnproTepHas MpoTeOMHUKA: MOJIEKYJISIPHBIA TU3aiiH, MOAECTIUPOBAHUE U
aHaJIN3 DBOJIIOLIMH OEIKOB;

12. Aaroputmsl aHaian3a CTPYKTYp OETKOBBIX MAaKPOMOJIEKYI U MPEeACKa3aHus
ux pyHKUIHH.

13.CpaBHeHMe NMPOCTPAHCTBEHHBIX CTPYKTYP OEITKOB.

14 .Tlpenckazanue U MOACIUPOBAHUE TPOCTPAHCTBEHHBIX CTPYKTYP OCIKOB.

15.PDB. Ctpykrtypa 3anucu PDB.

16.1Ipenckazanue napamerpoB crupaiu JJHK.

17.1lpenckazanue u npeacraBieHrue BTopuuHoi cTpykTypsl PHK. Munumusa-
Y1 SHEPTUU BTOPUYHOM CTPYKTYPHI (IMHAMUYECKOE MPOrPAMMHUPOBAHHUE).

18.0OcHOBBI CTPYKTYp 0a3 MaHHBIX (3amKCH, MMOJIsI, 00beKThI). Kiaccudukarys
6a3 1o crmoco0y 3armoTHeHUs (aBTOMAaTHYECKUE, ApXUBHBIE, KypUPYEMBbIE).

N

o o
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19.0cnoBHbIe 6a3b1 gaHHbIX: GenBank, EMBL, SwissProt, TTEMBL, PIR,
PDB.

20.ba3kb1, comeprkaIniue pe3yabTaThl TI00aTbHBIX SKCTIEPUMEHTOB I10 aHATU3Y
AKCIPECCUH, IPOTCOMHKE, 1 T.I1. banku 6enkoBbix cemerictB (SCOP,
Prosite, ProDom, PFAM, InterPro).

21.Metabonmunyeckue 60a3pl JaHHBIX. | eHeTHUecKue OaHKH ((HpU3nIecKue
kapThl). CrienManu3upoBaHHbIe OaHKU JaHHBIX.

22.DonauHT U ero pacrno3HaBaHU

23.CeMeiCcTBO MporpaMm, CIyXKaIlux JijIs TOUCKa TOMOJIOTOB O€JTKOB U HYKJIe-
MHOBBIX KUCIIOT 110 UMEIOIIENCS MEPBUYHOM MOCIEA0BATEIbHOCTH.

24. OyHKIIMOHATBHBIE OCOOCHHOCTEH OCHOBHBIX TPYTI MPOTPAMM: HYKIICOTH I-
Hbie (megablast, dmegablast, blastn), 6enkossie (blastp, cdart, rpsblast, psi-
blast, phi-blast).

25. ANITOPUTMBI TIOMCKA TOMOJIOTOB OEJIKOB M HYKJIEMHOBBIX KHUCJIOT TIO UMETO-
1ieicsi NIepBUYHOMN MOCIE0BATENbHOCTH.

26.CpaBHeHNE METAaOOMYECKUX ITyTEH Pa3IUIHBIX OPTAaHU3MOB U UX U3MEHE-
HUS B XOJI€ IBOJIIOIUH.

27. Tlonxonapl K U3y4eHUI0 (PUIOTreHe3a, BUIOBOI'0 pa3HOOOpa3us U HBOJIIOLIH-
OHHBIX B3aMMOOTHOIIIEHUH.

28. 3MeH4YMBOCTh T€HETUYECKON MH(POPMALIUK: IeTICIUH, TYTUTMKALIUH, Pe-
KOMOWHAITMW, UHBEPCUH, TPAHCIIOKAIINH, TIEPEMEIICHUS MOOWIbHBIX TeHE-
TUYECKUX JIEMEHTOB TOPU30HTAIBHBIN MEPEHOC reHeTHnYecKon nHpopma-
ITUM, TCHOMHBIC MYTaIlHH.

29.TpaH3uluu U TPAHCBEPCHH.

30.DakTOpBI SBOTIONHUHA FTEHETUHICCKUX CUCTEM.

KourpoJubsHas padora Nel
Bapuanrt 1
1. Onpenenenue noHATHS «BUOTEXHOIOTUS U CEIEKIUS PACTECHUIN.
2. CTpyKTypa reHoMa pacTeHUM: opraHu3alysi TeHETUUECKOro MaTepuaia, 0COOEHHO-
CTH CTPOEHUSI XPOMOCOM.
3. Metozsl aHa/IM3a TPAHCKPUIITOMA.
4. Turpl SNIUreHeTUYECKUX MEXAHU3MOB PETYIISIUU.

Bapuanr 2
7. 'eHOM pacTeHus: SAEPHBINA, MUTOXOHAPUATIBHBIH, MJIACTOM.
8. Onpenenenne nousatuit JIHK, PHK, ren, renom, TpaHCKpunTOM.
9. Metoibl McclieIoOBaHUS F€EHOMA PACTEHUH.
10. Dnurenernyeckas peryslus reHoMa pacTeHHI.

Kountpoubnas padora Ne2
Bapuanr 1
1. I'mobasibHOE M JIOKaJIbHOE BhIpaBHUBAHUE.
2. AITOpPUTMBI U TTapaMeTPbl MHOKECTBEHHOTO BIPABHUBAHUSI.
3. MeTojibl CeKBEeHUPOBAHUS T€HOMA.
4. Metoapl aHanm3a MHOKECTBEHHOM SKCITPECCUU TEHOB.
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Bapuanr 2
5. [TapHoe BbIpaBHUBAHHUE.
6. MeTo1 CKpBITBIX MAPKOBCKHUX MOJEIIEH ISl MHOKECTBEHHOTO BEIPDABHUBAHHUS T10-
CJIEZIOBATEIHLHOCTEH.
7. MeToibl CEeKBEHHPOBAHUS TPAHCKPHUTITOMA.
8. Muxkpouunsl (microarrays) u aHaiuu3 Mpoduield SIKCIPECCUU TeHOB.

Hepequb BOIIPOCOB, BLIHOCUMbIX HA MPOMEKYTOYHYI0 aTTECTALMIO (3K33M€H)

Onpenenenue noustuii JIHK, PHK.

OrnpezneneHue MOHSATUM T'eH, TEHOM, TPAHCKPUIITOM.

['enoM pacrenus: saepHbIA, MUTOXOHAPUAIBHBIN, IJIACTOM.

Ponb OnonHpopmMaTHKy B CENEKLIMOHHON paldoTe.

OcHOBHBIE 3a7]a4H U TTPOOJIEMBI B CEJIEKITMOHHON OnonH(pOopMaTHKe.

CrtpykTypa reHoma pacTeHHil: opranu3alys reHeTH4ecKoro MaTepuaa, 0co-

OEHHOCTU CTPOEHHSI XPOMOCOM.

/. Pa3znuuHble TUIIBI TEHOMOB PacTEHUH.

8. Metonpl uccienoBaHus TEHOMA PaCTCHUM.

9. Tpanckpuniusi. MeTobl aHaIM3a TPAHCKPUTITOMA.

10. DnureneTuveckas peryisius reHoMa pacTeHUH.

11. Tumnbl SNUreHETUYECKUX MEXAaHU3MOB PETYIISINUM.

12. Posib 3MUTreHETUYECKON PEryssliid B Pa3BUTHH PACTCHHUM U aJanTallid K
OKPYKAIOIIEN CpELE.

13. ba3wl nanneix Entrez, GeneBank, EBI, EMBL, DDBJ .

14. Monens nanabix NCBI, ocHoBa ¢hopMupoBaHus TaHHBIX.

15. ®opmaTel peACTaBICHUS JAHHbBIX.

16. OcoOGeHHOCTH MPEeCTaBIICHHS JaHHBIX B 0a3ax JaHHBIX.

17. OcHoBHbIe OMOMHpOpMaTUUECKHe 0a3bl JAHHBIX

18. I'enomHBIE Opay3epsl

19. ba3bl JaHHBIX O KCIPECCUH T€HOB.

20. BeipaBHUBaHUS MOCIEA0BATEIHHOCTEH.

21. llenu 1 TUIIBI BEIPABHUBAHU.

22. TlapHOe BhIpaBHUBAHHE.

23. BLAST (Basic Local Alignment Search Tool).

24. [1puHuuMIBI BBIpAaBHUBAHUS TTOCIE0BATEIbHOCTEH.

25. IlonsiTHE TOMOJIOTHH.

26. OpToJyIOTH ¥ TapaIoTH.

27. Pacu€rt olieHKU BhIpaBHUBaHUS (Score).

28. CX0aCTBO MOCIIE0BATEILHOCTEH.

29. Matpuiipl 3aMeH.

30. 'moGanbHOE U TOKAJIbHOE BBIPAaBHUBAHUE.

31. OnTuMm3anys BEIpaBHUBAHUS.

32. Meronbl NapHOTO BhIpaBHUBAHUS.

33. Anroputmom Hunenvana-Bynma.

ook wnE
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34. JlunaMu9decKoe mporpaMMHUPOBAHHE.

35. Anroputm Cmura-¥Y otepmana.

36. PSI-BLAST.

37. MHOXECTBEHHBIC BRIPABHUBAHUSI.

38. ANTOPUTMBI B ITapaMeTPbl MHOKECTBEHHOTO BhIPaBHUBAHUSI.

39. [IporpaMMBbI 1Jist TPOBENCHUSI MHOYKECTBEHHOT'O BRIDABHUBAHWS.
40. Clustalw, Praline, Probcons.
41. MUSCLE, TCoffee.

42. Vicnonb30BaHUE METOA CKPBITHIX MAPKOBCKUX MOJIENEH NI MHOKECTBEH-

HOT'O BBIPABHUBAHUS MTOCIIEIOBATEIIHLHOCTEH.
43. JloMeHsI 1 IpOGUITH.
44. PerynspHble BbIPAXKEHUS.
45, ba3bl naHabIX 111 morcka MoTuBoB B Oenkax PROSITE.
46. ba3bl TaHHBIX IT0 aHAIU3Y OENKOBBIX cemelicTB PFAM.
47. Metonpl cekBennpoBanus JIHK.
48. Metonsl cekBernpoBanusi PHK.
49. NGS: TeXHOJIOTHH CEKBEHUPOBAHUSI, BUIBI.
50. CexkBeHupoBaHue 3ro MOKOJICHUS.
51. CoBpeMeHHbIE TPUHITUIIBI PAOOTHI C IIETBIM T€HOMOM.
52. ncTpyMeHTHI 1J11 COOPKU U pabOThI C TEHOMOM.
53. MUKpOYHIIBIL.
54. Ananu3 npoduiiei SKCIpecCuu reHoB.
55. Texnonorust RNASeq.
56. Texnomorus ChiP-Seq.
57. AHanmu3 Ka4ecTBa pe3y/IbTaTOB CCKBCHHPOBAHUSI.
58. Cbopxka reHoma.
59. KaprupoBanue reoma.
60. [IpenBaputenbHast 00pab0OTKa U HOPMAJTU3AIHS TaHHBIX.
61. OyHKIIMOHAIBPHOE AaHHOTUPOBAHKUE TEHOMA.
62. OyHKIIMOHAIBHOE aHHOTUPOBAHKUE TPAHCKPUIITOMA.
63. CpaBHUTENBHBIN aHAIN3 TCHOMA.
64. CpaBHUTENbHBIN aHAIN3 TPAHCKPUIITOMA.

65. UnenTudukamms opraHu3MOB ¢ TOMOIIBI0 nocaeaoBarenbHocTy JIHK n

PHK.

66. PacimdpoBka reHeTHUECKUX MapKEPOB.

67. CtpykTypa Oenka (BTopuyHasi, TPeTUYHAS, YCTBEPTUIHAAS).

68. MeTobl oy4YeHUsT TPEXMEPHOM CTPYKTYphI OelKa.

69. Crpykrypa PDB ¢aiina.

70. ba3bl TaHHBIX TPEXMEPHBIX CTPYKTYP.

71. UHCTpyMEHTHI JJ1s1 MHTEPaKTUBHOW BU3yallu3alusi OEKOBBIX CTPYKTYD.

72. NCBI VAST.

73. Metonbl npeficka3zanus OEIKOBBIX CTPYKTYP IO MOCJIEI0BATETbHOCTIM
AMUHOKHCIIOT.

74. MogenupoBaHU€e TPEXMEPHOI CTPYKTYphI O€lIka METOJIOM TOMOJIOTHYE-
CKOT'0o MojienTupoBanusi B mporpamme Modeller.

75. MeTo1 MOAETUPOBAHUS 110 TOMOJIOTHSIM.
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76. Ucnonp30oBaHNE MapKEPOB MIJIsl OTIPECIICHIUS TCHOTUIIOB M ()EHOTHUIIOB pac-
TEHUM.

7'7. I'eHHbIE KapTHI.

78. MexXBUIOBBIE KapTHI.

79. TlocTpoeHure reHHbIX KapT U MEXBUJIOBBIX KapT.

80. KonmnyecTBeHHasI TEHETHKA U CEICKITMOHHBIC WHIEKCHI.

6.2. Onucanue nMoka3arejeid 1 KPpUTEPHEB KOHTPOJS yCNeBAeMOCTH, ONKCA-
HHe IIKAJ OLeHUBAHUS

BajuibHO-peliTHHIOBasi CHCTEMA OLlEeHKHU
OObeM pelTHUHra COCTaBIISIET: 3a TEKYIIUU KOHTPOJb - 30% OT HOPMATUBHOTO pei-
TUHTa JUCLMILINHBI, 32 pyOSKHbIN KOHTPOJb - 30% OT HOPMAaTUBHOIO PEUTUHIA JUC-
LUIUIMHBI ¥ 3a UTOTOBBIM KOHTPOJIb - 40% OT HOpMAaTUBHOIO PEUTUHIA TUCIUIIIINHBI.

Tabnuma 7
CucreMa peiiTHHIOBOM OLICHKH

O1neHOYHbBIE CPEACTBA bayne
YcTHBIH onpoc 0 2 4 5
KonTtponsHas pabota 0-4 5-6 7-8 9-10
DK3aMeH 0-8 9-13 14-17 18-20
Ouenka Heyn. Ynosi. Xopoio OT1an4yHO

[locemenue JIEKIMN U IPAKTUYECKUX 3AHITHI
[Nocemaemocth <85% 86-88% 89-91% 92-100%
Bamet 0 10 20 30

[TocemaemMocTh pacCUUTHIBACTCSI, KAK OTHOLIEHHME YMCIIA POIYIIEHHbBIX 3aHATUH K 00-
LIEMY YHCILY 3aHATHH.

MakcuMajabHoe Yuciao 0aios — 100

Jls gormycka K cliaue 3a4era ¢ OlEeHKOM Mo TUCIUIUITMHE HE0OXOIUMO:

- (haKTHYECKHIT PEUTHHT CEMECTPOBOTO KOHTPOJIS JTOKEH COCTaBIATh Oonee 50% ot
HOPMAaTUBHOT'O PEHTHHra CEMECTPOBOI'0 KOHTPOIS aia auctuiuiiabl (Rdakrt.cem >
50%RuopM cemectp), T.€. AOTHKEH OBITh JOCTUTHYT MOPOTOBBIA PEUTHHT;

- JIOJDKEH OBITh BBITIOJHEH 00BEM ayJUTOPHBIX 3aHATUN (BKIIFOYAsl TTOCEIICHUE JICK-
1T ), TPENYCMOTPEHHBINA YYCOHBIM TUTAHOM.

PeliTUHIOBBI 02171, BBICTABJISIEMbIH CTYACHTY

PeliTuHTOBBII Oayt OueHka o TpaaAuIMOHHOM IIKaJe
(B % ot makc. 6aa 3a JUCITUTLINHY)

85,1-100% OTIUYHO

65,1 -85 % Xoporo
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60,1 - 65 % VY 10BIETBOPUTEIHLHO
Menee 60 % HeynosnersopurenbHo

7. YueOHO-MeToanM4YecKoe U MH(PopMAIIMOHHOE o0ecriedeHUue TUCHMIITIMHBI
7.1 OcHoBHAas JUTEpaTypa

1. Awnrao, T. buoundopmaruka ¢ Python : pykoBoacto / T. AHTao ; mepeBoj ¢ aH-
rimiickoro WM. JI. JIrocko. — Mocksa : JIMK Ilpecc, 2023. — 344 ¢. — ISBN
978-5-93700-201-3. — TekcT : anekTpoHHbIH // JIaHb : 3IeKTPOHHO-O0MOINOTEY-
Has cuctema. — URL: https://e.lanbook.com/book/455300 (mata obpareHus:
26.12.2025). — Pexxum jocTyma: 1j1si aBTOPHU3. MOJIb30BATEIICH.

2. Kowmmno, ®. Anropurmel Ononadopmaruku / @. Kommo, I1. [TeB3nep ; nepeBoa
¢ anrmiuiickoro U. JI. JIrocko.. — Mocksa : JIMK IlIpecc, 2023. — 682 ¢. —
ISBN 978-5-93700-175-7. — TekcT : 2JIeKTpOHHBIH // JIaHb : 3JIEKTPOHHO-0MO-
nuoreunas cucrema. — URL: https://e.lanbook.com/book/314972

7.2 JlonoJIHUTE/ILHAS JIUTEPATypa

1. Yacosckux, H. FO. IIpaktukym o 6umonndopmaruke : yueonoe nocooue / H. HO.
YacoBckux. — Tomck : CubI'MYV, [6.1.]. — Yacte 1 — 2019. — 135 ¢. — ISBN
978-5-98591-145-9. — TekcT : ayeKTpoHHbIH // JlaHb : 2IeKTpOHHO-O0NOIMOTEY-
Hast cucrema. — URL: https://e.lanbook.com/book/138707

2. Korukog, I1. E. Ananu3 nansseix : yaeoHo-meroanueckoe nocodue / I1. E. Koru-
koB. — Cankr-IlerepOypr : CIIOITIMY, 2019. — 48 c. — ISBN 978-5-907184-
46-6. — TexcT : anexkTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/174498

3. Ky3pmun, B. Y. Metoas! ananuza gaHabIxX : yaeOHoe mocodue / B. U. Ky3pmuH,
A. ®@. 'agzaoB. — 2-e u3., nepepad. u non. — Mocksa : PTY MUPDA, 2020. —
155 ¢. — Texkcrt : anexTpoHHbIH // JIaHb : 37eKTPOHHO-OMOINOTEUHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/171433

4. TIeuieHeB, B. B. OcHoBrl cenexuyu U ceMenoBoacta / B. B. ITeibneB, A. H. be-

pe3kuH ; [lox pen.: [IemsHeB B. B.. — 2-¢ m3x., crep. — Cankr-IlerepOypr :
Jlanw, 2024. — 216 c. — ISBN 978-5-507-45402-0. — TeKcT : 3JeKTpOHHBIN //
Jlanb : 3JIEKTPOHHO-OUOINOTEUHAS cucTema. - URL:

https://e.lanbook.com/book/267383

5. O6mas ceneknus pactenuit / 0. b. Konosanos, B. B. [IeisueB, T. U. Xymama-
pus, B. C. PyGen. — 5-e uzn., ctep. — Cankt-IlerepOypr : Jlans, 2024. — 480 c.
— ISBN 978-5-507-45737-3. — TekcT : snexTpoHHbi // JlaHb : 3JIEKTPOHHO-
onbnmnoreunas cucrema. — URL: https://e.lanbook.com/book/282386

6. Cmupses A. B. OcHoBbl OnonHpopMaTuky : yuedbHOE Tocodue i MOArOTOBKU
MarvucTpoB 1o Hamp. "ArpoHoMHUs": MOJIEKYJISIpHAS] TEHETHKA; MAaTEMAaTUYECKOE
MonenupoBanue; napopmaruka / A. B. Cmupses, JI. K. [lankuna ; MockoBckas

cenbckoxo3diicTBeHHas akagemus uM. K. A. Tumupszesa. - M. : MCXA, 2008. -
102 c.
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https://e.lanbook.com/book/138707
https://e.lanbook.com/book/174498
https://e.lanbook.com/book/171433
https://e.lanbook.com/book/267383
https://e.lanbook.com/book/282386

8. [lepeueHb pecypcoB HH(OPMAITMOHHO-TEJIEKOMMYHHUKALIMOHHOW CeTH
«/HTEepHET?, HEOOXOAMMBIX /IJIs1 OCBOEHUS INCIUTUIMHBI (MOLYJIA)

1. Protein Data Bank, 6a3za manusix PDB — http://www.rcsb.org (oTKpsITBI# J10-
cTym)

2. EBporeiickas MOJIEKYJISIPHO-OHOIOTHUecKas nabopaTopus -
https://www.embl.org/ (OTKpBITEII TOCTYII)

3. becrutatHasi mouckoBasi cucTeMa IO OHOMEIUIIMHCKUM HUCCIIEIOBAHUSIM
PubMed - https://pubmed.ncbi.nlm.nih.gov/ (oTKpbITHIH KOCTYII)

4. Cepep HammonanbHoro menrpa OuorexHonorudeckor wHpopmammu CIIA

(NCBI): 6a3er panneix GenBank, NCBI Protein Database, UniGene,

HomoloGene u nap. - http://www.ncbi.nim.nih.gov (http://www.pubmed.com)

(OTKpBITBIN JOCTYII)

DNA Data Bank of Japan - https://www.ddbj.nig.ac.jp/index-e.html

SWISS-PROT, UniProt the protein sequence data bank, 6a3a ganasx UniProt -

http://beta.uniprot.org (OTKpeITHIH 10CTYI) (OTKPBITHINA JOCTYII)

7. baza mannbix UniProt Ha cepepe EBponeiickoro MHCTHTYTa TeHOMUKHU U TIPO-
teomuku (European Bioinformatics Institute, EBI) — http://www.ebi.ac.uk/uni-
prot (OTKpBITHIN JOCTYII)

8. basbl nannbix Swiss-Prot, TrEmbl, UniProt na cepsepe ExPASy (Expert Protein
Analysis System) IlIBetiniapckoro Mactutyra ['enomuku u nporeomuku SIB -
http://www.expasy.org/sprot (OTKpBITHI JOCTYI)

9. baza nanaeix CATH Protein Structure Classification - http://www.cathdb.info/

10. NCBI VAST - https://www.ncbi.nlm.nih.gov/Structure/\VVAST/vast.shtml (ot-
KPBITBIN JOCTYII)

11.Knaccuueckas U MoJekyisipHas ouonorus — http://molbiol.ru (oTkpsIThIii 10-
cTyn)

12.06benuneHHbl [{eHTp BBIUMCIWUTENLHONW OWOJIOTMM M TEHOMHUKH, U IIPO-
TEOMUKH, PYCCKOSI3bIUHBIN MH(OPMAIMOHHBIN CAUT ¢ B30-aJpecaMu U KPaTKOM
XapaKTEepUCTUKON MOJIEKYJISIPHO-OMOJIOTMYECKUX 6a3 JTAHHBIX —
http://www.]cbi.ru (oTkpbITHII KOCTYII)

13.TIpakTudeckas MmonekysipHast Ouonorus — http://molbiol.edu.ru (oTkperThIit H0-
CTyI)

14. ba3a maHHBIX TEHOMOB pacTeHui - https://www.plantgdb.org/

15.Cepsep Llentpa monenupoBanust Monekyn HammmonansHoro Muctutyra 3a0po-
Bbst NIH, CHIA —http://cmm.info.nih.gov/modeling (0TKpbITHIN HOCTYTI)

A

9. IlepeyeHb MPOrpaMMHOro odecne4yeHuss U HH(POPMANMOHHBIX CIIPABOYHBIX

CUCTEM
Tabanma 8
IlepeyeHb MPOrpaMMHOTr0 o0ecredeHus
HaunmenoBanue To
Ne . HanmeHnoBanue Tun s
pasjaena yueOHoi ABTOp paspa-
n/n NMPorpamMMbl NMPorpamMMmbl
JTUCIUIIINHBI 00TKH
KomMmmepueckue nporpaMmHoe obecrieueHre 1 HHPOPMAIIMOHHO CTIPABOYHBIC CHCTEMBI HE
WCIIOJIB3YIOTCS
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10. Onucanue MaTepuaibHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 115l
OCYIIeCTBJIEHHS 00Pa30BaTEJIbHOI0 MPOLEcca MO AUCIUNJINHE

[Ipouiecc m3yuyeHuss AUCHUIUIMHBI OOECreYeH ayAauTopuel, 00OpyAOBaHHOM
IIEPCOHAJILHBIMU KOMITBIOTEPAMH, MYJIBTUMEAUMHBIMA CPEICTBAMU I JIEMOHCTpa-
UM MPE3EHTAMi U JOCTYNOM K WH(GOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
«HTEpHETY.

Tabmuna 9

Cgeenus 00 00ecrne4eHHOCTH CHENMATU3HPOBAHHBIMH Ay AUTOPUSIMH, Ka-

OuMHeTaMMU, JIA0OPATOPUSAMHU
HaumeHoBaHMe CIeNHATLHBIX TOMe-
IIeHUH ¥ MOMENeHUH )11 CAMOCTOs- OCHAIIIEHHOCTH CHEINAJLHBIX IOMEIIIeHUH U 10-
TeJbHOU padoThl (Ne yueOHOro Kop- MellleHUH IS CAMOCTOSITeIbHOM padoThI**
nyca, Ne ayinTopumn)
1

2
LenTpanbHas HayyHas OUOJIMOTEKa UMEHH Croubl, CTYJIbs, yueOHas TUTEpaTypa
H.N. XKene3nosa, YnransHble 3a1b1 OMOIHO-
TEKH
O6mexurue Ne5 KomuaTa 11 camomnoaro- Cromnbl, cTybs
TOBKH

11. MeToauyeckne peKOMeHAALMH CTYA€HTAM M0 0CBOEHHIO TMCUUNINHBI

OcHOBHOl 00beM MaTepHaia CTyICHTY HEOOXOAMMO OCBOUTh CAMOCTOSTEIIBHO
B COOTBETCTBHUU C TEMaMH JJII CAMOCTOSTEIHLHOW MOATOTOBKH M3 Tabmuier 5. Cry-
JICHTHI JIOJDKHBI COOMIONATh MUCIUILINHY, BOBPEMS MPUXOIUTH HA 3aHSATHS, MPEI0-
CTaBJIATh Ha MPOBEPKY JIOMAIITHIOI Pa0d0Ty, TOTOBUTHCS K IIPOBEPOYHBIM M KOHTPOJIb-
HBIM pa0oTa, MPEeTyCMOTPEHHBIM KYPCOM, MPOSBIIATH aKTUBHOCTH Ha 3aHATHSIX. Baxk-
HOE MECTO B 00pa30BaTEIIbHOM IIPOIIECCE 3aHUMAET CaMOCTOsTeIbHas paboTa CTy/ICH-
TOB. /{7151 opranu3amnuu caMoCTOSTEIBHON paOOThI CTYJAEHTOB 110 KypPCY UCIIONB3YIOTCS
COBpPEMEHHBIC HMH()OPMAITMOHHBIC TEXHOJIOTHUH: Pa3MEIICHHBIC B CETEBOM JIOCTYIIC
KOMIUICKCHI Y4€OHBIX U Y4eOHO-METOAMYECKUX MaTepHaioB (IIporpamMma, CIIMCOK pe-
KOMEHJyeMOW JUTepaTypbl M WH(OOPMAIIMOHHBIX PECYPCOB, 3aJaHUs ISl CaMo-
KOHTPOJISI), CBOOOAHBIN JT0CTYI K ceTu «HTepHeT» njig paboThl ¢ MOJIEKYJISIPHBIMU
0a3aMH TaHHBIX.

Buabl u popMbl 0TPA0OTKH NPONYINEHHBIX 3aHATHI

CtyneHt, MpOoIMyCTUBIINN 3aHATHS 00s13aH IPEIOCTABUTh U 3aIlIUTUTH pedepaT
0 MPOIYIIEHHON TEME.

12. MeToauyeckue peKOMeHIAIMY MPENOAABATENAM 10 OPraHU3aluM 00yYeHn s
MO JUCIHHUTIINHE

[lenaror, mpoBOASIIIMI 3aHATHS, JOJIKEH 00J1a]1aTh BBICOKOM KBanupuKauen u
onbiToM. HeoOxomumo pazOupaThcsi B HIOAHCAX pabOThI, 4TOOBI MPU HEOOXOAMMOCTHU
OblJIa BO3MOXKHOCTh MCTPABUTH OMIMOKY CTyJeHTa. J[Js yCHenrHoro ocBOeHus mpe-
MeTa HeOOXOAMMO TIEPUOANYECKH OPTaHU30BBIBATh OOCYKICHUS M JUCKYCCUU TIO Te-
MaM JTUCIUTUINHEI.
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Bce mnpaktuueckue pabOTBI HOCAT CTPOTO Mpo(hecCHOHANBHBIN XapakTep.
HaBbiky, NOMy4eHHBIC TIPU BBITIOJHEHUH 3THX padOT, MPUTOASTCS CTYICHTY Ha BCEX
sTanax oO0y4deHus, MPU MOJArOTOBKE BBITYCKHOW paboThl OakaiiaBpa U B Mpodeccuo-
HaJIbHOU JI€ATEIIbHOCTH.

[Tpu npenonaBannu Kypca HEOOXOIUMO OPUEHTHUPOBATHCS HA COBPEMEHHBIE 00-
pa3oBaTeNbHBIE TEXHOJIOTUU IYTEM HCIIOJIb30BAaHUs TPYIIIOBOIO criocoba o0ydeHus
Ha MPAKTUYECKUX 3aHATHUAX, pa30opa KOHKPETHBIX CUTYallMid U UHTEPAKTUBHOTO 00-
CYXJ/I€HHS pe3yJIbTaTOB UCCIIEI0BATENbCKUX yueOHbIX paboT. Peanu3zanus coBpemen-
HOT'0 TIOJIXO/a JOKHA 00€CTIeYnBATHCS IIMPOKUM MCTIONH30BAaHIUEM aKTUBHBIX HHTEP-
aKTUBHBIX ()OpPM IIPOBEEHUS 3aHATHUI, MOCEIeHNEe NPOPUIbHBIX HAyYHO-UCCIIEN0BA-
TEJIbCKUX YUPEKIACHUH U MMOBBICUTH UHTEPEC K N3YUEHHIO TUCIIUIUIMHEL. 3a1a4eil mpe-
nojiaBaTelis SIBJISETCS MPUBEACHHE MAKCUMAIBHOIO KOJIMUYECTBA MO3UTUBHBIX MTPUMeE-
POB YUPEKIACHHUH U CIIEIIUATNCTOB JOOUBIINXCS BRICOKUX PE3yIbTATOB B CBOMX OTpAc-
75X OMOTEXHOJIOTUH, JJIi CTUMYJIUPOBAHUS MHTEpeca CTYIEHTOB K YIiIyOJIEHHOMY
M3YUCHUIO JaHHBIX TUCIUILINH.

IIporpammy pa3padoras (u):

ITuckapeBa A.B., acCUCTEHT

(moanuces)

Monaxoc C.I'., 1.c.-Xx.H., mpodeccop

(moamucs)
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PELNHEH3 U
Ha paouyio nporpamMmy JHCHHIIHHEB «BHOHH(GOPMATHKA B CeJIeKIHH PACTeHHID»
OIOII BO no nanpas.iennio 35.03.05 CaxoBoacrso, HanpasieHHOcTh «CelleKIHs, FeHeTHKA
H OHOTEXHOJIOTHS CA{0BBIX KYJIbTYpP»
(xBanu@UKANHA BbINYCKHAKA — GaKajiasp).

Mouaxocom I'puropuem ®ezopoBuueM, retepanbHbiM aupektopoM 000 «CeneKiponHas
cranuus uM. H.H.Tumodeesay, kanaumaToM cenbCKoX03sMCTBEHHBIX HAyK, CTAPIIMM HAY4HBIM CO-
TPYAHHKOM (J1aJiee 10 TEKCTY PELIEH3EHT), IPOBE/IeHa PeLieH3us paGoyel IporpaMMbl TUCIHILTHHEL
«buonnpopmaruka B cenekunu pacrenuin» OIIOIT BO mo nanpasnenmio 35.03.05 CazoBosicTso,
HANPaBIeHHOCTh «CeneKuys, reHeTHKa i GHOTEXHOJOTHs Ca/loBIX KyIbTyp» (6akanaspuar) paspa-
Gorannoit B PI'6OY BO «Poccuiickuii rocynapereHHslii arpapusiii yausepeuteT — MCXA uMenn
K.A. Tumupszesa», Ha Kadepe MOJEKYISAPHON CeNEeKLMH, KIETOUHbIX TEXHONOTUI U CEMEHOBO/I-
ctBa (paspabomuuxu — Iuckapesa Auna Bradumuposna, accucmenm, Monaxoc Coxpam I'puzo-
poesuy, 3asedyiouuil Kagedpoi, 0. c.-x.H., npogeccop).

PaccMoTpeB npe/icTaB/ieHHBIE HA PELICH3MIO MAaTEPUAIbl, PELEH3EHT MPHUIIEN K Cle/YIONIM
BBIBOZIAM:

1. IlpeabsiBnennas paboyas mporpaMma IUCUHILTHHEL « BuonH(OpMATHKa B CeJleKIMM pacTe-
Huii» (nanee no tekery Iporpamma) coorBerctByer TpeGoBanusm ®I'OC BO no Hampapnenmio
35.03.05 Canosonctso. ITporpamma codepaicum Bee OCHOBHEIE pas/ienbl, coomeemcmeyem TpeGosa-
HHSIM K HOPMaTHBHO-METOUYECKHM J0KyMEHTaM.

2. Tlpencrasnennas B [IporpamMme akmyansHocms yu4e6HOM AMCUMTUTHHEL B PaMKaX peain-
sauun OIOIT BO we noonescum comuenuro — NUCUMIUIAHA OTHOCHTCS K 4acTH, (OPMHpPyeMOi
Y4YaCTHUKaMH 00pa3oBaTelbHbIX OTHOLIEHMH — B1.

3. Ilpencrasnennsie B IlporpaMme nend AMCUMILIMHBI coomeemcmeyiom TpeGOBaHHAM
®I'OC BO nanpasnenus 35.03.05 CanosoncTso.

4. B cootBerctBuu ¢ ITporpammoii 3a aucuuuiHoON «BronH(OpMaTHKA B CeNeKIHH pacre-
HHii» 3aKperuieHa I kommemenyun. Jlucuuiinba «buonHpopMaTHKa B CeNeKUMM PacTeHHi» M
npezcrasienHas [Iporpamma cnocobuna peanusosams vix B OGBABIEHHBIX TPEGOBAHUSIX.

Pesynremamst 06yuenus, npencrapiennsie B [IporpaMme B KaTeropusix 3HaTh, yMeTh, Bjla-
AeTb coomeemcmeyrom cieUupUKE U CONEPIKAHMUIO NUCLUILTAHEL U QeMOHCIMPUDPYIOM 803MONICHOCTb
NOJTyYEHHUS 3asiBJICHHBIX PE3yJIbTaTOB.

5. Obwast TpyA0EMKOCTB TMCIHILTHHBI «BHOMH(OPMATHKA B CeNeKIMM PaCTEHHH» COCTaB-
nsieT 3 3auémmnoix edunuysl (108 uacos).

6. MHdopmauus o B3aMMOCBSA3H H3y4aeMbIX AMCLMILUIMH M BONPOCAM MCKITIOUEHHS Xy6IId-
POBaHMA B COZCPIKaHWH JUCUMIUIMH coomeemcmeyent NeUCTBUTENBHOCTH. JIucuumimHa «BUouH-
(opmarnka B ceneKunH pacTeHui» B3aMMOCBs3aHa ¢ ApyrumMu aucuuinaamu OITOIT BO u Yue6-
HOTO TL1aHa 1o HanpaeieHuio 35.03.05 CanoBoacTBO M BO3MOXKHOCTH Ay6/IMPOBAHUS B CONEPKAHHH
OTCYTCTBYET.

7. Tlpencrasnennas [porpaMma npeamnonaraeT KCIOJIb30BaHHE COBPEMEHHEIX 00pa30Ba-
TEJbHBIX TEXHOJIOTHH, HCTIOJIb3YeMble ITPH PEATH3aIIMH PA3IHYHBIX BUIOB yueOHOH paGoTsl. DopMEI
00pa3oBaTeNbHBIX TEXHOJIOTHI_ coomeememeyiom cneduKe TACLMILTHHBL.

8. Ilporpamma aucumuniunel «bHoMHGOPMaTHKa B CeneKUMu pacTenuit» mpeanosnaraer 18
4ac06 3aHATUH B MHTEPAKTUBHOM (opMe.

9. Buzel, conepxanne u TPyIOEMKOCTh CaMOCTOSITENbHOM PaGOTHI CTYIEHTOB, INPEICTAB-
nennbie B [Iporpamme, coomeemcmeyiom TpeGoBaHHSAM K TOATOTOBKE BHITYCKHHKOB, COEPKa-
umest Bo @T'OC BO nanpasienus 35.03.05 CanoBoactso.

10. IlpexcraBnennbie u onucanusbie B [Tporpamme GpopMer mekyyeii oleHKH 3uanmi (ompoc,
KaK B popMe 00CYIKIAEHUS OTACTBHBIX BONPOCOB, TAK U BBICTYILIEHHS M Y4ACTHE B THCKYCCHSAX, JIAC-
MyTax ¥ ayIMTOPHBIX 3alaHUsIX ), coomeemcmeyiom crieli(yKe JUCUUIUTHHEL ¥ TPeGOBaHHSAM K Bbi-
IyCKHHKaM.
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@opma MPOMEXYTOYHOrO KOHTpOJISl 3HAHMH CTYIEHTOB, IpexycMOTpeHHas IIporpammoi,
ocymecTBiseTcs B GOpMe 3a4éma ¢ 0YeHKoU, 9TO COOTBETCTBYET CTaTyCy JMCLMILIMHBI, KaK [UC-
uurivHel yae6aoro nukia — b1 ®I'OC BO wanpasnenus 35.03.05 CagoBoacTso.

11. ®GopMmbI OLIEHKH 3HaHUH, TIpe/icTaBIeHHbIe B [Iporpamme, coomeemcmeyiom crienupuke
JIUCLMIUTUHBI U TPeOOBAHUAM K BBIITYCKHUKAM.

12. YyeGHo-meToquueckoe obecreueHne UCIHILTMHBI IPEICTABIEHO: OCHOBHOM JINTEpaTy-
poit — 2 ucmounuxa (6a30Bblii y4eOHNUK), JOTIONHATENBHOM JIMTEPAaTypoil — 6 Haumenoeanuii, Viu-
TEpHET-pecypcsl — 15 ucmounuxos n coomeemcmeyem tpedosanusim ®IOC BO nanpasienus
35.03.05 CapoBonctso.

13. MarepuanbHO-TeXHHYECKOE 0GecnedeHne IUCIUIUINHBI COOTBETCTBYET CrielUpHKe auc-
LMIUTHHBL «BHOMH(OpPMaTHKa B CeIEeKIMH PaCTeHHID i 00eCIeYrBaET UCTIOIb30BaHHE COBPEMEHHBIX
00pa30BaTe/bHBIX, B TOM YHC/Ie HHTEPAKTHBHBIX METOIOB 00y4eHH .

14. Meronuyeckue peKOMEH/IAlMH CTYJICHTaM U METOHYECKHE PEKOMEH/ Il NPENo aBa-
TeJISIM 110 OpraHu3anuy o6yJeHHs 10 TUCLUMIUIMHE JAOT Ipe/ICTaBIeHue O crnenupuke 00ydeHus mo
mucuuiHe «buonHdopmaruka B ceeKun pacTeHuin.

OBLIUE BbIBO/bI

Ha ocHoBanuu npoBe/IeHHOI PeLieH3HH MOXKHO CIeNIaTh 3aK/II0UYEHHE, YTO XapaKTep, CTpyK-
Typa U cojiepxkanue paboueii MporpaMMbl JUCLUILIHHBL «BHOMH(pOPMATHKA B CEIEKLMM PAaCTEHUI»
OINOIT BO no nanpasnenuio 35.03.05 CagoBoactso, HanpasieHHOCT «CeleKius, FeHeTHKa ¥ 61o-
TEXHOJIOTHs CaJlOBBIX KyJbTyp» (KBaIu(HKaLus BhIMYCKHHKA — OakanaBp), paspaboranHas [Tucka-
peBoii AHHO# BrianumuposHo#i, accucrenToM 1 Monaxocom Cokparom I puropsesudem, 3aBeyro-
muM Kadenpoi, a.c.-X.H., cooTBercTByeT TpeGosanusim OI'OC BO, coBpeMeHHBIM TpeGOBaHUAM
9KOHOMHKH, PbIHKA TPY/ia ¥ TMO3BOJIMT IPH €€ pealu3alliy ycnemHo obecneduTs popMUpOBaHHe 3a-
SIBJIEHHBIX KOMIIETEHLUHA.

Peuensent: Monaxoc I'puropuii ®denoposuy. rerepanshbiii aupexrop OO0 «CenexunoHHas CTaH-
s uv. HH.Ti Ba», KAHIHIAT CEIbCKOXO03AiCTBEHHBIX HayK, CTAPIIHii Hay4HBI COTPY/AHHK
- i “26™ aBrycra 2025 1.
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