


1. OBIIASI XAPAKTEPUCTHKA [MPOT'PAMMBI
1.1. AHHOTAIHUA POTPAMMBIL

JlanHas porpaMMa peAHa3HaueHa Al MOIrOTOBKH 1 MeperoAroToBKH CIENHAINCTOB-0HOIIOTOB B
obnacTH TPAKTHYECKOH OHOMHGOPMATHKH. [IporpaMma BK/IIOUaeT B ce0f HH(POPMAIIMIO  TIO
IIHPOKOMY KPYTy BOINPOCOB, CBA3AHHBIX C MPHMEHEHHEM BEIYHUCITUTENILHBIX METONOB U
CPABHUTENbHO-TCHOMHOTO aHATH3a, CTPYKTYPHOrO aHainsa GellkOB M HYKICHHOBBIX KHCIIOT,
AHANM3a JAHHBIX BBICOKOIPOH3BOMTEIBHOTO CEKBEHHPOBAHUS TEHOMOB, TPAHCKPHITOMORB n
MerarenoMoB. [IporpaMma Hanpas/ieHa Ha OJIrOTOBKY | MePENoIrOTOBKY CEIMATICTOR B 0071aCTH
GHOMHGMOPMATAKH LIHPOKOTO MPOGHIIA. [IporpamMma MO3BONAET TOIYYATH 3HAHKS O COBPEMEHIBIX
T€HETHYICCKUX TEXHOJIOTHAX, IpOoYHX OMHUCKHEBIX TEXHOJIOTHAX, 06pa60TKe JTAHHBIX
BBHICOKOTIPOM3BEOIUTENLHOTO  CEKBEHUpOBaHHs, padoTe ¢ fa3aMy JIaHHBIX, CPaBHHUTEIBHOM
reHOMHUKe, CTPYKTypHoii Ononnopmaruke. [Iporpamma codeTaet B cefe Kak JIEKIIHOHHBIE, TaK U
[PAKTHYECKHE 3AHATHSL, HATIPABICHHBIE HA 3aKPEIICHUC JICKITAOHHOTO MATCPHAITA.

B ciyuae YCHEMHOrO OCBOCHHsS INPOTPaMMBL  CIYIIATEIIO  BBIAACTCH JTHIIOM 0
npodeccronansHoii nepenoarotopke — «IIpakTniecKas ouonHpopMaTHKa.

1.2. Iean ¥ 3213241 peajiu3aliH MPOrpamMmbI

[{eJbI0 IIPOrPaMMBI sIBIIAETCA 00y YeHHe CIEIHATMCTOB-0M0JIOrOB TEOPETHIECKUM U IIPAKTHIECKHM
HABBIKAM COBPEMEHHOH GHOMH(OPMATHKH Ul BHEIPCHHsS KOMIBIOTCPHOTO aHATHsa OonbIIHUX
JAHHBIX U CONPOBOKIEHHS PENICHMs 3a1a4 IeHOMHKH, B TOM HHCIE, JUL Hy: MEIUIHBL,
HKOJIOTMH H CEJIBCKOro X034HCTBA.

B 3aiauu TpOrpaMMbl BXOJUT COBEPUICHCTBOBAHHE KOMICTCHIMH, HEOOXOAMMBIX JUIA PEIICHHS
3amay B OONACTH BBIYHCIMTENIBHOW TCHOMHKM ¥ CTPYKTYpPHOH OuoMHPOPMATHKH, a TaKKe

(hopMHpOBaHHE HOBBIX KOMIIeTEeHIIHI HEOOXOMUMBIX I MpodecCHOHAIBHOH JeATETbHOCTH B
obmacTH.

1.3. Ilnanupyembie pe3yabTaThl 00yUeHHsI

B pesyibTaTe OCBOEHHS IPOrPaMMBl CIIyIIATENb [I0/KCH npuoGpecTy CrelyIonme 3HaHus,
YMEHHS | OTIBIT, HEOOXOMUMBIE VIS JOCTHIKEHHUS IIAHUPYCMBIX PE3YIbTATOB 00yueHus:

TIpodeccHonanbH
ble KOMIETeHHH
HJIH TPYAOBbIE
Bujael $pyHKIHH  TT— I IpakTHYeCKHH
AEATEILHOCTH (ghopmupyiomea u ONBIT
(11u)
cosepuieHcmeyom
cA)
1. OcHoBsl pabot ¢ | Criocoben 31: 3HaeT V1: ymeer Bl: Bnageer
fazamu JaHHBIX W | paboTaTh ¢ OCHOBHBIE 0a3bl 3KCTParupoBarhb HaBbIKaMH paboThI
NpOrpaMMHpPOBAHH | OCHOBHBIMH NaHHBIX 6eJIKOB U | HEOOXOAUMYHO C OCHOBHBIMH
bl fazaMH JAHHBIX U | HYKJIEMHOBBIX uH(OpMaLIHIO H3 0azaMH JaHHBIX
nvcatbh 0a30BbIE KHCJIOT nyOnu4HbIX 6a3 OesIKoB H
KOJIbI JaHHBIX




32: 3HaeT VY2: ymeer HYKJIEMHOBbIX
OCHOBHEBIC HUCTIONNB30BATE 14 KUCITOT
TIPUHLIMIIBI SKCTPaKLMH B2: Bnaneer
[porpaMMHpoOBaHH | JdHHBIX KO/BI, 0a30BLIMHU
s Ha bash u python | HarmcanHbie Ha HaBBIKaM
33: 3Haet python NpOrpaMMHUpOBaHn
NpUHLMIEB! paboTel | V3: yMeeT | s Ha bash u python
KOMaH,THOM CTPOKH | NIOJIB30BATLCA
KOMaHIHOM
CTPOKO#
2. Ananus CnocobeH 31: 3HaeT V1: ymeer Bl: Bnaneer
OMMKCHBIX JJaHHBIX | aHATW3HUPOBATD MPHHIMIBI paGoThl | OLEHHBATH HABBIKAMH
pa3muYHbIE THITbI CEKBEHATOPOB. Ka4eCTBO HHTEpNpETallun
AHHBIX HMEIOLIUXCHA €3YJILTATOB
ilex eHH S aHH X ﬁ H}’]F 715 KauecTBa
B OBaHHA HHBIX Ka4yeCTB
P OCHOBHbIE = SELY
HOBOTI'O MOKOJICHHUA CCKBCHUPOBaHMH:. CEKBCHHPOBAHHUA.
[MTPUHLMIIBI
Wi ymeet | B2: BllajieeT
OpraHualK pabor 0OBACHHUTH HaBBIKAMH
10 aHaIu3y
OCHOBHbIE MCTO/Ib30BAHUA
reHOMOB U »
MTPUHIIHIIBI ououchopmaTuqec
TPaHCKPUITOMOB
JieXalie B OCHOBE | KHX MporpaMm s
JUISl peLIeHus 3a1a4
aHanmM3a  JIaHHBIX | aHANM3a OMHKCHBIX
CBSI3aHHBIX C
BBICOKOITPOHU3BOIUT | JAHHBIX.
FreHETHHYCCKHUM
€JIBHOTO B3: BrajzieeT
pENaKTHPOBAHHEM.
33: auaer CeKBEHMPOBAHMUSA. | OCHOBHBIMM
' ¥ YMeEET | npecTaBleHUAMH
AIrOPUTMBI paboTEI
HCIONb30BaTh 0 JIOCTHKEHHUSX B
HPRRPaRA A MOJIy4YeHHBIE cthepe METOJ10B
aHanM3a JaHHBIX Y pe
3HAHHA 115 OLEHKH | 0OpaboTKn

BBEICOKOIPOU3BOAUT
€JIBHOTO

KOPPEKTHOCTH

OMHKCHBIX JaHHBIX

aHHBIX M MX
CEeKBEHUpOBAHMs. |
aHa/in3a B
onyONHKOBaHHBIX
paboTax n
nyOonuyHeIX  Oaszax
JIAHHBIX, JUIst
TIaHUPOBAHHUA
IKCIIEPUMEHTOB €
UCIIONIB30BAaHUEM
OMHKCHBIX
TEXHOIIOrHH.
3.CpasuurenbHas | Crioco0eH K 31: 3Haer Y1: ymeer Bl: Bnageer
FEHOMHKa H CpPaBHUTEIIBHO- MPUHLHITEL pabOThl | IPOBOAWTH nporpaMMamMH H
BECIEIERE FCHOMHOMY OCHOBHBIX MHOKECTBEHHOE aNropUTMaMH,
aHaIu3
Y aJIrOPUTMOB BBIPABHHBAHHE OCYLLECTRIISIOIINAM
10C/IE10BATENBHOC
el BBIPABHUBAHML. NOC/AEI0BATENBHOC | U MHOKECTBEHHOE
32: 3HaeT Tel U BbIpaBHUBAHHE
NPUHLMITBI aHaJIM3UPOBaTh nocjea0BaTeIbHOC
SRTROCHI. MOy YeHHBIE Teil, BKIIOYAs
GunoreneTHuECKHX
AERKER pe3ynbTaThl. CTPYKTYpPHOE.
) : : BlIajiee
o V2: ymeet ctpouts | B2 ZeeT
— W BU3Ya/IU3HPOBATE | OCTPOCHHEM H
pas/IM4HbIE TUTIBl | BU3yaJIU3aLMER




9BOHOLMOHHOIO (bunoreneTHyecKnxX | hunoreHeTHYECKHX
aHasu3a. JIePEBLEB. JlepeBLEB.
V3: ymeer B3: Bnaneer
[POBOJNTE OCHOBHBIMH
IBOJIFOLIMOHHBIH MeToAaMH
aHanu3 3BOJIFOLIHOHHOTO
NOC/IE0BATEIBHOC | aHANIM3a, BKIIKOYas
el MOCTPOEHHE
JAanawadra
MPHCNocoOaeHHOCT
"
4.CTpyKTypHas CnocoGeH k 31: 3Haer V1: ymeer B1: enageer
GrouHopmatuka | MoxenMpOBaHHIO TPUHLIMIIBI pabOTBl | MOEIMPOBATE OCHOBHBIMH
CTPYKTYP O€NKOB H | oepropmpix CTPYKTYpBI GE/IKOB | COBPEMEHHBIMH
HYKJIEUHOBBIX
AITOPHTMOB C UCMOJIb30BAHUEM | AlITOPUTMAMH
KHCIIOT C f ,
e —— CTPYKTYPHOTO COBPEMEHHBIX reference-guided u
COBPEMEHHBIX MO/IE/TUPOBaHMsI aJIrOPUTMOB, de novo
aJlTOPUTMOB OenKoB. V2: ymeer CTPYKTYpPHOIo
32: 3HaeT MOJIE/IUPOBATh MOJIE/THPOBAHNS
NPUHLMIILL paboThl | crpykrypsl JJHK 1 | Gelnkos.
UEEOBHBES. PHK ¢ B2: snajeer
JIrOPUTMOB
MCIONIB30BAHHEM | OCHOBHBIMH
MOJETUPOBAHUS
COBPEMEHHBIX COBPEMEHHbIMH
CTPYKTYp . .
HYKJIEHHOBBIX aJI'OPUTMOB. aropUTMaMH
KHCJIOT. Y3 ymeer MO/IENUPOBAHHS
33: 3Haer noabupars crpykrypsl JJHK 1
MPUHLMIBI pabOThl | ONTHMAJIBHBIE PHK
CTPYKTYpHBIE
MOJIEKYJIIPHOTO P}(’b Tyrf:a B3: pnajeer
Koo HH
R i Ge KOlp[/l J’lul/l amnos | o OAAMH
J1 B | §
o e c chonwosaﬂnim IR RO
S MOJIEKY/IIPHOTO I et
Y-1Ap MOIEKYJIAPHOM
JIOKWHIa 1
MOJIEKYJIAPHOH i
yiap noadopa
JTMHAMHKH.
ONTHUMATBHBIX
JIMraH/IoB U

3 heKTOpHBIX
MOJIEKYJI, & TAKKe
ONTUMH3aLHH
KOH(OpMaLIKK
Ge/IKOB-MHULIEHEI.

1.4. HopMaTHBHYI0 IIPABOBYI0 0CHOBY Pa3padoTKH NPOrpaMMbI COCTABJISIIOT:

— QenepanbHblii 3akon ot 29 nexabps 2012 r. Ne 273-03 «O6 o6paszopanun B PoccHiickoit

Oenepanun»;

— Ilpukas MunoOpnayku Poccun or 1 mioms 2013 r. Ne 499 «OG yreepimenuu Ilopsiika

Opranuszalii H

OCYHICCTBJIICHH A

podecCHOHATBHBIM IIPOrpaMMamy;
— llocranosnenue Ilpaeutensctsa Poccuiickoit ®enepanuu ot 22 smusaps 2013 r. Ne 23 «O
IIpaBunax pa3paGoTku, yTBep:KICHHS H MIPUMECHEHHS IPO(eCCHOHATBHBIX CTAHIAPTORY;

OGP%OBaTeHbHOﬁ ACATCIBHOCTH 110

JOIOJIHHTEJIbHBIM



— Ilpuxas Munrpyna Poccun ot 12 ampena 2013 r. Ne 148x «O yTBepkaeHHH YpOBHEH

KBATHUKAIMH B [eNsX pazpaboTKi NPOeKTOB MPO(ECCHOHATIBHBIX CTAHIAPTOB Y,

I[Tporpamma paspaboTaHa Ha OCHOBE:

ITpodeccronansroro crangapra «CrequaqucT IO HAayYHO-HCCIEIOBATENILCKAM W OIBITHO-
KOHCTPYKTOPCKMM pa3zpaboTkam» (yTB. IPHKa30M MHHHCTEPCTBA Tpy/1a U colnanbHoi 3ammTer PO

ot 4 mapta 2014 r. Ne 121n)

1.5. O6aacTh npUMeHeHHs TPOrpaMMBl (1e/1eBas Ay AHTOPHS)

Hacrosiias nporpamma npeHasHadeHa 1/ CIIEIHATHCTOB, paboTtaronmx B chepe chepe

aHa/Ik3a XXUBBIX CHCTCM,

TpeGoanust K cirymaressiM (KaTeTOPHH CITyIlaTese ):

- BBICIIIEE WJIM CpeIHEe-CIIelHabHOe 00pa3oBaHue B 001acTH
OHOIOrHH/OHOTEXHOIOIHH/GHOOPTaHHIECKOH XUMHUH/hapMallnu;

- IOHHMaHHE OCHOB IIPOLECCOB IIEpEeIavir reHeTHYECKOHN HH(bOpMaL[HI/I, 0a30BEIE 3HAHUS
MOJIEKYJIAPHON OHOIOTHU, MUKPOOHOIOTHH U OHOXHMHH

1.6. Peanmm3anusi nporpaMmel

[Tporpamma peanusyetcs PemepalbHBIM TOCYIAPCTBEHHBIM OIOUKETHBIM YUPEXkKJICHHEM
Haykid MuctutyTom obmieii remerku uM. H.J. Baeuiosa Poccniickoii akagemun nayk (MOI'en

PAH).

®opma 00ydeHus ciylareaed NporpaMMEl: O4Hasl.
Tpynoemkocts nporpammel: 300 dacoB.
S3bIK 0OyueHus: pycckuil.

2.1. YueOHBIH 1J1aH.

2. COAEPKAHME ITPOI'PAMMbI

. Beero | B TOM 9HCITe (4ac.)
HaumeHnoranue PYA | ¢ onrakt
0EMK - LEL ®opma
Ne pEyIEoBe octs | 1OF (gac.) aTTeCTAIMH
IIPOTPaMMBI e paborer | JIK | IIP JIb
| (gac.)
1 Pabora ¢ 6azamu 10 10 4 6 0 0
JTaHHBIX
3a4deT 1o
MeTOaB! H arOpPUTMBI HTOraM
2 CpPaBHHTE/ILHO- 36 30 12 18 0 6 BEITIOTHEHHUS
TCHOMHOTO aHaJIHu3a npaKanecxoro
3aIaHus




OcHoBBI paoTHI B
3 KOMaHJHOH cTpokKe, 16 16 2 14 0 0
paboTHI Ha cepBepe.
AHaJIU3 JIAHHBIX
3aygeT 1Mo
BBICOKOIIPOU3BO/TUTEIb
HOT'O CEKBEHHPOBAHUS =
4 16 12 2 10 0 4 BBIITOJTHEHHS
TeHOMOB.
IPAKTHYECKOTO
Kapruposauue
o 3aaHus
[IPOYTEHUH
3auer 1o
CrpykTypHas SLF R
5 48 40 16 24 0 8 BBINIOJIHEHU S
OuonndopmarHka
IIPAKTHYECKOro
3aJaHus
3auer no
OcHOBEI UTOoraMm
6 METareHOMHOT0 48 40 16 24 0 8 BBIMTOJIHEHUSA
aHajaM3a MPaKTHYECKOTO
3a7aHus
OyHKIMOHATEHAS
7 AHHOTALIHS TeHOB U 6 6 2 4 0 0
OenkoB
CpaBHHTEIbHAA
8 p 12 12 6 6 0 0
FEHOMHUKA H ABOJIIOLIHNA
3auer 110
CucremHuast OM0OIOTHs U HToram
3 paboTa ¢ OMUKCHBIMH 60 48 22 26 0 12 BBITTOJTHEHUS
NAHHBIMHA MPaKTHYECKOTO
3a1aHus
Hroroersiii
10 | Mtorosas aTrecTarms 8 - - 8 IpOeKT
Hroro (uac.) 260 214 82 132 0 46

2.2. Kasenxapusliii yueOublii rpaguk

Kanenmapupiii  yueOHblH rpadpuk  QopMUpyeTcs HENOCPeJCTBEHHO IIPH peaaH3aliu
IIPOrPaMMBI.



2.3. PaGouas nporpamma pasjenos

HanMenoBanue
Cojep:kanne yaedHoro marepuasa u gopmsl opranusanuu | Beero
Ne | KOMIIOHEHTOB .
: JeSITeJLHOCTH CJaymare/iei (uac.)
npOrpamMMbl
1 PaGora ¢ 6azamu | Jleknuu, COBMEIIEHHBIE C IPAKTHUECKUMH 3aHATUAMHU
JaHHBIX. -GenBank n accounnpoBanHneie 0a3el
-UniProt
-PDB
-PFAM, RFAM
-Ensembl 10
-UCSC Genome Browser
-STRING
-GEO
-KEGG
-OMIM
-CrelIMaTn3UpPOBaHHBIE 0a3bl JaHHBIX.
MeToae! 1 JlekuMH, COBMEIICHHBIE C€ TPAKTHYECKHMH  3aHATHIMH,
AJITOPUTMBI BBINOJIHEHUE CAaMOCTOSITENIBHBIX 3a1aHUH
CPaBHHTEJIBHO- | -TJI00&IbHbIE H JIOKAILHEIC BHIPABHHBAHHUS;
reHOMHOI0 -[apHble BEIPABHUBAHMS, THHAMUYECKOE IIPOrPaMMHPOBAHHE
a”HaJm3a (ocHOBHBIE IPUHIKNE! anroput™MoB Hunenvana-ByHia n
Cmura-YortepMmana);
-MHOJKECTBEHHEIE BHIPABHHBAHUS, HEPAPXHUYECKHH TTOIXOT
o) (MUSCLE); 36
-npoGiemMa BeIOOpA apaMeTpoB U CTPYKTYpPHBIE BEIpaBHHBAHHA
(TM-align u FATCAT);
-MHOKECTBEHHOE JIOKA/IbHOE BHIPABHHBAHHE M OIIPE/IC/ICHHE
moTuBoBR (MEME);
-IIOMCK CXOJIHBIX MOCTIEA0BATEILHOCTEH B O0IBIINX MacCHBax
(BLAST);
-KapTHpPOBaHHE Ha reHOMEI (bowtie);
-[IOJTHOT€HOMHBIE BhlpaBHUBaHHs (Mauve).
OcHoBbI padoTel | JIeKUHH, COBMEIIEHHBIE ¢ TPAKTHYECCKUMH 3aHATHAMH
B KOMaHJHOH
3 CTpOKe, paboTel | -OCHOBBI TPOrpaMMUpoBaHus Ha bash u python 16
Ha cepBepe. -OCHOBEI pabOThI C KOMaHIHOH CTPOKO#
-OCHOBBI pabOThl Ha yIaJI€HHOM CEpBEpE
Ananu3 nanHelX | Jleknuw, coBMeELIEHHbIE ¢ [PAKTHYECKHMH  3aHATHAMH,
BBICOKOIIPOU3BO | BLIMOJIHEHHUE CAMOCTOATEBHBIX 3a1aHUH
JUTENBHOTO -[lepBuunas ouenka kayectsa npoutenuii (FastQC)
4 CEKBEHHPOBAHHUs | ~-TpUMMHUHT ananTopos (Trimmomatic) 16
T€HOMOB. -KapTHpoBaHHe Ha reHoM (bowtie)
KaptupoBanue | -reference-guided u de novo cbopka
IIPOYTEHUH
CrpykTypHas Jlexuuu, COBMEIIEHHBIE €  TMPAKTHYECKMM  3aHATHAMH,
5 OMOMH(pOPMATHK | BBINOJIHEHHE CAMOCTOSITE/IBHBIX 3alaHUH 48
a Ctpykrypa Genka




-0aHk naHHBIX cTpykTyp (PDB)

~IPE/ICKA3aHAC BTOPHYHOH CTPYKTYPBI, TpaHCMeMOpaHHBIX
cermMedToB  (TMHMM), CHTHaJbHBIX TIENTHIOB (SignalP),
HEYIOPANOIEHHEBIX cerMeHToB (SPOT-Disorder)

-lipeackasanue 110 romosiorun (SWISS-MODEL u I-TASSER);
-tipeackasanuce de novo (AlphaFold and RosettaF old);
-CTpyKTypHEIe (SCOPE), QyHKUHOHANBHEIE H 9BOMIOLMOHHEIE
(PFAM) nomensr;

-JIOKHHT ¥ Ipeacka3anne 0e0K-0eMKOBEIX B3aHMOIeiiCTRHIA;
-MOJIEKYJISIpHasA JTHHAMMKA.

Crpyktypa PHK:

-NIPEICKa3aHue BTOPHYHON CTPYKTYPEL;

-AHHAMHYECKOE NPOrpaMMHPOBAHHE (OCHOBHBIE MPHHIIUIIBI
anroput™oB Hyccunos u Ilykepa);

-[IOHCK MaTTepHa B mocjenosarensHocT (RFAM);
"MHOKCCTBEHHOC ~ BBIDABHUBAHHE C  YYETOM  CTPYKTYpHI
(LocARNA), koBapuamms mo3uumii,

OcHOBEI
METareHOMHOI'0
aHalH3a

HEKHHH, COBMCHICHHEIC C [NpaKTHYECKUM 3aHATHAMH,
BBIIIOJIHEHHE CaMOCTOSITENBHEIX 3aJaHu i

Hanpasnennas merarenomuka:

-noadop IpaiiMepoB, 0cobeHHOCTH IUTAHUPOBAHHS
METareHOMHBIX 3KCIIEPUMEHTOB

-aHanus TaKCOHOMHH (SILVA, GreenGenes,
CHIeHHaIM3HPOBaHHbIe 0a3bl JAHHBIX TPHOOB)

-Busyanusanug (QUIIME II)

Shotgun Merarenomuka:

-0CODCHHOCTH PabOTHI ¢ PB3IMIHBIME 06pasIaMH;

-cOopka MeTareHOMOB, BK/IIOYas (hparMeHTHPOBAHHEIE
-TaKCOHOMHSI

-QyHKIMOHAIbHAS aHHOTALIUS

-PEKOHCTPYKIIHs MeTaboIu3Ma

48

DyHKIHOHATBHA
asl aHHOTAaLUs
TE€HOB U OeJIKoB

Jlekunu, coBMeIIEHHbIE ¢ TPAKTHYECKHM 3aHSITHSMH.
-aHHOTAIHs 10 CXOACTBY:

-TOMOJIOT U, OPTOJIOTH M I1aPAIOTH, KCEHOIOTH U TOMEOJIOTH;
-H30(CPMEHThI, HEO- M CYO(hYHKUMOHATM3ANMS, PATHKAIBHOE
H3MeHeHHe QYHKIUMIA B SBOJIIOLMHU,

-aBToMaruyeckas annorauus (RAST, Prokka);
-CPaBHUTEIBHO-TCHOMHBIE METOABl — KO-JIOKAJIH3alhd, KO-
perymsinus u ko-skenpeccus (STRING);

-bunoreneTHyecKuit Gy TIPHHTHHT.

CpaBHutenbHas
IreHOMHKA U
9BOJIIOLUA

Jlekimu, coBMeIIEHHBIE ¢ TTPAKTHYECKUM 3aHATHIMH
DuoreHeTHYECKHE AE€PEBbS U IBOTIOLHS:

-MCTO/Ibl, OCHOBaHHBIEC HA PACCTOSHHAX (00BeJHHEHHE
coceziei);

“METO/I MaKCUMaILHOTO npaBaononodus (MEGA u PHYLIP);
bootstrapping;

-COTJIaCOBaHHE JIEPEBLER;

-NPAU3HAKH OTPHLATE/IBHOTO U MOJIOKHTENBHOTO 0TOOpA;
-II0OCTPOEHHE JTaHAMA(TOB MPHCIIOCOOIEHHOCTH.

12




CucreMnas
OHOIOrHs U
paborac
OMHKCHBIMH
JAHHBIMHA

Jlexuuu, COBMEIIEHHBIE C  TPAKTHYECKUM  3aHSITHAMU;
BBIMOJIHEHHE CaMOCTOATEIbHBIX 3a/[aHHH

-Ilepsuunas onenka xadectsa npourenuit (FastQC)

-TpUMMHUHT afiantopoB (Trimmomatic)

-KapTHpoBaHHe Ha reHoM (bowtie)

Tpanckpunromuka

-anamu3 auddepeHIHanbHON SKCIpecCuy NeHOB

-aHau3 reHHpIxX oHTojI0rHH (GO)
-KapTHpOBﬂHHﬁIBHOB(ZHCHOHB3OB&HH€NITpaHCKpHHTOMDBIide
novo (Glimmer, GenMark, AUGUSTUS);

-TPHK (tRNA-Scan) u apyrue sHekonupyromme PHEK;
-peryJsiTOpHble CaliThl

ChIP-Seq

-THCTOHBI U (haKTOPHl TPAHCKPHIIIIHHU;

-110400p KOHTPOJIEH [UIst STMMHUHALIUY JI0KHBIX THKOB
-nouck mukoB (MACS2)

-nouck MoTUBOB (MEME, ChIP-Munk)

CTpyKTypa XpoMaTHHa
-ATAC-Seq u HiC;
-Ribo-Seq;

-mpoGieMa  CTAHZAPTHU3ALMM  SKCNEPHMEHTallbHBIX M
BBIYUCITUTETBHEIX IPOTOKOMOB, batch-addexT.

60

Hrorosasn

10 arrecramus

Hroro

260

2.4. Onenka KayecTBa 0CBOEHHS MPOrPaMMbl

2.4.1. ®opMma aTTeCTAIHH H OLCHOYHbIE MATEPHANBI

Wrorosast arrecTalusi OCYMIECTBISIETCS IO PE3yJbTAaTaM BBIMOJHEHHS HHIMBHYalIbHBIX
MPAKTUYECKUX 3aaHuii. J[J1s yCremHoro npoxokaeHus IporpaMMBl CIyIlaTelb J0/DKEH YCIEHO
BBIIOJIHUTE He MeHee 50% mpeanokKeHHBIX 3a1aHHH.

2.4.2. AHa/iu3 y10BJIETBOPEHHOCTH TPeGOBAHMI clIymaTe/1e.

ITo wroram

o0ydYeHHs TPOBOJHUTCS AHKETHPOBAaHME Ciymartened  uis

YIOBIETBOPEHHOCTH HX TpeOOBaHUi K OpraHU3aliK ¥ Ka4eCTBY 00y4eHHs.

aHallu3a




3. OPTAHM3AIIMOHHO-NIEJATOTHYECKHE VCJIOBHUSI PEAJIM3AIIUHA
ITPOT'PAMMBI

3.1. MaTtepuailbLHO-TeXHHYECKOe oDecneyeHue

HanmenoBanue Bun HanmenoBanue o0opyoBaHus,
y4eOHbIX OMeneHHuii 3aHATHH MPOrpaMMHOro odecrnevdeHus:
Ayautopus s Jlexuun, — Craunonapsaeii [1K wuam HoyTOYK, OCHAICHHBIN
[IPOBEJIEHHS JICKIIMOHHBIX | BLIYHCIUTE BBIXOJIOM B ceThb MurepHer, ©  uMeroumwui
U NIPAKTUYECKUX 3aHATHH | JIbHBIE XapaKkTepPUCTHKH, JIOCTaTOYHbBIE IS
MPaKTHKYM dbynkuuonuposanus  x64 OC wu  npuKIagHOTrO
bI. MIPOrPaMMHOTO obecrevueHus, c 00BbeMOM

ornepatuBHoit mamaTH He MeHee 8 ['b, cBoGoaHBIM
MECTOM Ha XecTKOM aucke He MmeHee 80 I'B.,

— cepBep ¢ 00BEMOM ONEepaTHBHOH NaMATH HE MeHee 2
Th, He MeHee 256 BBEIYHCIHTEILHBIX ITOTOKOB, HE
MeHee 40 Th kecTKHX THUCKOB.

— Tlporpammuoe obecrniedenue: Linux, (ONUMOHAIBHO)
Microsoft Windows Bepcun 10 wiu Gojee nosaHei,

Opayzep.

3.2. Yuedono-meToau4ueckoe odecnedenne H HHPOPMANHOHHOE oDecIedeHHe
Ilepeyenns nporpaMmuoro odecnedeHust (MOAJIE;KHT 0OHOBJICHHIO IPH HEOOXOAHMOCTH).

NCBI SRA Toolkit https://github.com/nchi/sra-tools/wiki/01.-Downloading-SRA-Toolkit#header-global
Fastp https://github.com/OpenGene/fastp

Seqtk https://github.com/Ih3/seqtk

NCBI BLAST: https://blast.ncbi.nlm.nih.gov/Blast.cei
Bowtie2:_http://bowtie-bio.sourceforge.net/bowtie2/index.shtml
BWA MEM 2 https:/github.com/bwa-mem2/bwa-mem?2
Minimap2:_https://github.com/lh3/minimap2

STAR: https://eithub.com/alexdobin/STAR

SAMtools, BCFtools: http://www.htslib.org/

Spades https:/cab.spbu.ru/sottware/spades/

Tablet: _https://ics.hutton.ac.uk/tablet/

IGV _https:/software.broadinstitute.org/software/igv/home
Braker:_https://github.com/Gaius-Augustus/BRAKER

I-Tasser: https:/zhanggroup.org/[-TASSER/

AlphaFold: https://alphafold.ebi.ac.uk/

MEME: https://meme-suite.org/meme/

MUSCLE: https://www.ebi.ac.uk/jdispatcher/msa/muscle
T-Coffee: https://tcoffee.crg.eu/

Ilepevenb npogeccHOHAILHBIX 023 JAHHBIX H HH(POPMAIHMOHHBIX CHIPABOYHBIX CHCTEM
(moaIesKUT 0OHOBJIEHHIO IPH HEODXOHMOCTH)

Ba3bl naHHBIX HAMOHAILHOI'O LIeHTpa OuoTexHonorndeckoi napopmaimu (NCBI):

https:// www.ncbinlm.nih.gov/

Ensembl https://www.ensembl.org/index.html
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cBioPortal for cancer genomics:_http://www.cbioportal.org/
UCSC Genome Browser: _https://genome.ucsc.edw/
UniProt: https://www.uniprot.org/

PDB: https://www.resb.org/

PFAM (InterPro): https://www.ebi.ac.uk/interpro/

KEGG: https://www.genome.jp/kegg/

GEO: https://www.ncbi.nlm.nih.gov/geo/

3.3. Opranusauus o0pazoBaTe/ibHOrO NMpouecca

OcHoBOH IpOorpaMmel ABJIAIOTCA JICKIIHOHHBIC H IIPAKTUYCCKHEC BBEIYMUCIUTEIILHBIC 3aHATHA.
Yacte y‘IE6HOl"O BpEMCHH OTBOJUTCS Ha BBIITOJTHEHHE HHAWBHAYAJIbHBIX 3a4E€THBIX BHILaHHﬁ.

3.4. KaapoBoe obecrieyenne 06pa3oBaTeTLHOrO npouecea
Kaznposoe obecnieuenne nporpamMmsl ocymecTsisiior corpynuuku MOI'en PAH u Croarexa.

4. PYKOBOJIHUTEJIb U PASPABOTYHUKH ITPOI'PAMMBI

PykoBoauTe/ b nporpaMmabi:

Muponos Amngpeii Amexcanaposmnd, 1.0.H., npodeccop MI'V, rnapHeii HaydHBIH COTPYIHUK
1abopaToOpHK CPaBHUTENBHON ¥ (YHKIIMOHATEHONH TeHOMUKH perynsTopHbix cucrteM MOI'en PAH.
Hmeet Gonee, uem 40-1eTHH OnbIT pa3paboTKH KYPCOR M IIPENO/IaBaHUs BEIYHCIUTEILHBIX METOI0B
B OHOJIOTHH | NpakTHYecKoit 6uonnbopmaTuku mist 6uonoror (buodax MI'Y, @bb MI'Y, BIID).
Wmeer OONBIIOH OMBIT YCHENIHONO PYKOBOJCTBA CTYJIEHTAMH MW aclOUpaHTaMM B 00JacTH
6monH(pOpMATHKH, a TakKe Hay4HBIMH IpoeKkTamu, nojiaepxkannbiMu POOKM u PHO,
MOCBSIIEHHBIME OronH(OpMaTHIECKOMY aHAIH3y OOJIBIIHX MacCHBOB JIAHHBIX.

PaszpaGorunku nporpamMmai:

Iensdany Muxana CepreeBuu, 1.0.H., npodeccop, Bure-npesujeHT CKOJKOBCKOTO MHCTHTYTA
HayKu ¥ TexHosorui. Mmeer okos10 40 jiet onbiTa pa3palOoTKU U YTEHUS KyPCOB 110 BEIYHCIHTEBHOM
MonekynsapHo# O6uomorun (buodak MI'V, ®Bb MI'Y, Ckonrex, BIID). Mmeer Gonbmoi OmeIT
PYKOBOJICTBA CTY/IEHTAMH M aclMpaHTaMH, a TakkKe paboThl CO CTapIIMMH IIKOJbHHUKaMH., Mmeer

ONBIT PYKOBOJCTBA HAy4HBIMH MpoeKkTamu, noxnep:kaHHbIMH POOU n PHO®, noceamennbivMu
CPaBHHTEILHO-TEHOMHOMY aHAIU3Y.

Kasunanzeit Anna lenncoBHa, K.0.H., CTapmuii Hay9HBII COTPYAHUK 1a00pPaTOPHH CPABHUTENIBHON
¥ (QYHKIMOHATBEHOM reHOMHKH peryastopHbix cucteM MOT'en PAH. Mmeer Gonee 10 net onbita

YTEHHS JIEKIIHH H TIPOBEIEHHS NIPAKTHYECKUX 3aHATHH 110 OnonH(popMaTUKEe CTYAEHTaM H CTapUIHM
IIKOJIEHUKAM.

Tyrykuna Mapus Hukoaaesna, k.6.1., 3aB. jabopaTopreil CpaBHHUTEIBHON W (DYHKIIHOHATLHOM
reHomMuku peryistopusix cucteM MOT'en PAH. Mmeer Gonee 10 ner ompita yTeHHs JEKIHH H
NPOBEJCHUS NPAKTHYECKHX 3aHATHI 110 CPaBHUTENBHON M (QyHKUHOHATBHONH reHOMHKe OakTepui
MeTtarenomuke cryaeatam (MO TH, BILID) u ctapiiuM mKoJbHUKAM,
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