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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

OCHOBHOW  IICJIBI0O  OCBOCHHUS JMCHUILIMHBI «MHMDOpPMAIIMOHHBIE TEXHOJIOTHH B
OMOTEXHOJOTHH U OHOWHXCHEPUW» SBIsETCS (OPMUPOBAHHME 3HAHUH O COBPEMEHHBIX
WH(OPMALMOHHBIX TEXHOJIOTHAX, METOJaxX TIOJIY4YCHHS, XPaHCHHUS M Ccrocobax padoOThl ¢
OHMOJIOTHYECKUMHU JAHHBIMH.

K ocHOBHBIM 3agadyaM OCBOCHHUS JHCHUILIMHBI «MH(DOpPMAIMOHHBIE TEXHOJIOTHH B
OMOTEXHOJIOTHH U OMOWHKCHEPUW CIIEIYeT OTHECTH
— 3HAaKOMCTBO C BO3MOXKHOCTSIMH HH(OPMAIIMOHHBIX TEXHOJIOTMA W, B YAaCTHOCTH, OOJBIIHUX
JAHHBIX ¥ UCKYCCTBEHHOTO MHTEJIEKTA TPUMEHUTEIHHO K OMOTEXHOJIOTUN U OMOMHIKEHEPUU;

— IPHUHIKIIAMY OPTaHU3alMK 0a3 JaHHBIX Hay4YHOH HH(OpPMAIIHH;
— IpUOOpETEHNE HABBIKOB UCTIOIB30BaHUSI MHCTPYMEHTOB MH(GOPMAITMOHHBIX TEXHOJIOTHIA.

OOyuenne mo gucHumuinHe «HPOPMAIMOHHBIC TEXHOJOTMH B OHOTCXHOJOTHH H
OMOMHKXCHEPUW» HAIIPABJICHO HAa (POPMHUPOBAHUE Y O0YUAIONTUXCS CIACTYIONINX KOMIICTCHITHIA:

Koa n HauMeHoBaHue NuaukaTopbl JOCTHXKEHUS KOMIIETEHIIUN
KOMIIeTeHIMii

OIIK-2. Cnoco6en ncnonn3oBars | MOIIK-2.1. 3naeT ocHOBBI OMOMH(DOPMATHKH U
CHEIUaTU3UPOBAHHOE MMOHMMAaeT 3HaYCHHE HHPOPMAITMOHHON TEXHOJIOTHUH B
MIpOrpaMMHOE oOecrieueHue, 0as3pl | )KH3HU 00IIecTBa U MpoheCCHOHATBHOU padoTe
JTAaHHBIX, aaITUPOBATH HOIIK-2.2. YMeeT npuMeHsITh METOIbI
W3BECTHBIE MPOrPaMMHbBIC MaTeMaTUYeCKOTr0 MIAHUPOBAHUS SKCIIEPUMEHTOB U
MIPOYKTHI, SJIEMEHTHI KOMITBIOTEPHOTO MOJICTTUPOBAHUS TTOTy4YEHHBIX
HMCKYCCTBEHHOTO MHTEJUIEKTA JIJISl | PE3YJIbTaTOB UCCIEOBAHUI
pelieHus 3a1a4 HOIIK-2.3. Bnaneer HaBbIKaMU UCIIOJIb30BAaHUS CPEJICTB
npo¢ecCuOHAITBHON BBIYHCITUTEIILHON TEXHUKH, 0a3 TAHHBIX, POTPAMMHBIX
JesITeIbHOCTH MPOAYKTOB U pecypcoB HTepHEeTa AJisl penieHus 3a1a4y

poheCCUOHAITBHON IEATETbHOCTH

OIIK-5. Crioco6en manupoBats | MOIIK-5.1. 3HaeT MeTo1bl IIaHUPOBAHUS, OpPraHU3ALUU
Y IPOBOJIUTH KOMIUIEKCHbBIE Y IPOBEJICHUS] HAYYHO-HMCCIIE0BATEIbCKUX padoT B
HKCHEPUMEHTAIbHbBIE U PACYETHO- | 001acTH OMOTEXHOJIOTUU

teoperndeckue uccienosanus no | MOIIK-5.2. 'oToB opraHn3oBbIBaTh U IPOBOJUTH

paspaboTaHHOU Tporpamme, Hay4YHO-HCCIeI0BATENIbCKIE PAOOTHI B 00JIACTH
KPUTUYECKH aHAIU3UPOBAT, OMOTEXHOJIOTHHI

000011aTh HHTEPIPETUPOBATH NOIIK-5.3. Braneer MeToaMu T€OpPETUYECKOTO aHATN3a
MOJTyYCHHBIE Y SKCTIIEPUMEHTAILHON OIICHKU TEOPETUUECKUX TUTIOTE3

OKCIICPUMCHTAJIbHBIC TaHHBIC

2. MecTO TMCUMILTIHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlyucuumiuHa OTHOCUTCA K 00s13aTesibHOM yacTu O10ka b1 Qucuunnune! (Moxynn).

HucuuruimHa «VH(pOpMAllMOHHBIE TEXHOJOTMH B OMOTEXHOJIOTMH U OHOMH)KEHEPUH
B3aMMOCBS3aHa JIOTHYECKH U COJIePKaTeIbHO-METOIUYECKH CO CIEAYIOIUMHU AUCUUIUTMHAMUA U
npakTukaMu: «MeTo10I0THsl HAyYHOTO MMO3HAHUA», «YyeOHas (IeAaroruueckas) NpakTUKay.

3. CTpyKTypa M cofep:KaHue TUCIUTIIHHbI

OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTAaBIIAET 6 3aueTHBIX equnuil (216 gacos).



3.1. Buapl yueOHoI paboThI H TPYA0EMKOCTh

Ne Bit yueHoii paGoTs1 KoanyectBo CemecTpsl
n/n 4acoB 2 3
1 | AyauTopHble 3aHATHS 90 54 36
B tom uncie:
1.1 | Jlexuun 18 18 -
1.2 | CemuHapcKkue/IpakTUYECKHUE 3aHATHS 36 36 -
1.3 | JJaboparopHbIe 3aHATHS 36 - 36
2 | CamocTosiTe1bHaAs1 paboTa 18 9 9
3 | IIlpome:xkyTouHasi aTTecTanusi
3a4eT, IK3aMeH
Hroro 108 63 45

3.2. TemaTnuyeckuii NJIaH U3yYeHHUs THCIHHIJINHBI

TpynoemMkKocTh, 4yac
AyauTopHas paboTa 2
Ne Pazjieiibl/TeMbl o < 2= Z= SE| 2 g
n/n AUCIUILTHHBI 3 = s g 5l £ 8 2 el 5 S
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S | 8E° €7 28 2
ON= = =5 R
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1. | Tema 1. MUHpOpManimOHHBIE 12 2 4 4 - 2
TEXHOJIOTUU B OMOTEXHOJIOTUSAX H
OMOMH)KEHEPHH
2. | Tema 2. MaTemaTH4ecKre OCHOBBI 16 2 6 6 - 2
MH(OPMALIMOHHBIX TEXHOJIOTUH B
OMOTEXHOJIOTHSIX
3. | Tema 3. buoundopmaruka 12 2 4 4 - 2
4, Tewma 4. ba3bl TaHHBIX HYKJIEOTUTHBIX 12 2 4 4 - 2
MoceJoBaTeIbHOCTEN
5. | Tema 5. [TapHO€ BbIpaBHUBaHME 16 2 6 6 - 2
MocCIeI0BaTeIbHOCTEN
6. | Tema 6. Ctpoenue u ¢pyHKIHMU OEIKOB 12 2 4 4 - 2
7. Tema 7. MeToapl MOACTUPOBAHUS U 16 4 4 4 - 4
OILICHKH B3aUMOJICHCTBUI OEITKOB C
suradamu 1 JIHK
8. | Tema 8. Ananu3z npoduieit s3Kkcrpeccuu 12 2 4 4 - 2
TCHOB
Hroro | 108 18 36 36 - 18

3.3.  Conepxxanue TUCHUNINHBI

Tema 1. UndopManiuoHHbIE TEXHOJIOTMH B OHOTEXHOJIOTUAX U OMOMHKEHEPHUH

OO0muit  0030p BO3MOXHOCTEH COBPEMEHHBIX HH(OPMALMOHHBIX  TEXHOJIOTHH.
OcobeHHOCTH OMOTEXHOJIOTUH ¢ TOUKU 3pEeHUsl KOHTpouisi. buontkeHepus. buonnxenepus, kak
MH(pOPMaLMOHHBIN porecc. Tumnoseie 3a1a4u OMOMHKEHEPHUH. OcobenHoctu
MHPOPMALIMOHHBIX 3a7auy B OuorexHosorus. Konuemnmust OosnbmmMx AaHHBIX. TexHHuyeckue
po0JeMbl, BO3HUKAIOIIKE NPH paboTe ¢ OOIBIIMMHU JaHHBIMU. DTUYECKUE U 3aKOHO/ATEIIbHbIE
orpaHu4eHusi. VICKyCCTBEHHBIH MHTEIEKT. 3aJayd, YCIEIIHO pellaeMble € MOMOIIBIO
UCKYCCTBEHHOT'O MHTEIJICKTA.




Tema 2. MaremaTuyecKkue OCHOBbI HMH(OPMAIMOHHBIX TEXHOJOIMH B
OMOTEXHOJIOTUAX

OcoOeHHOoCcTH  MaTeMaTU4YeCKUX  Mozenedl B OuoTexHosorud. [lmanupoBanue
HKCIEPUMEHTA M MMOCTPOSHHE HKCIEPUMEHTAIBHBIX MOJeNIel OMOTEXHOJIOTHYECKUX OOBEKTOB U
cucteM. OlleHKa HEOOXOAMMOI0 KOJIMYECTBA SKCIIEPUMEHTOB, OlleHKa TpeOyeMoro o0bEma 0a3bl
nanabix. McnonezoBanne JICM-mertoma. Ilpumenenme JICM wmetona s (opMupoBaHHS
runore3 o OWOJIOTMYECKUX CBOMCTBaX XUMHUYECKHX BellecTB. Meroauka (HopMHUPOBAHUS
TUIIOTE3, METOJIbl U KPUTEPUU AJIS1 UX IPOBEPKHU.

Tema 3. Buonngopmarnka

[Ipenmer u 3amauun OuouHdopmatuku. VcTopuss BO3HUKHOBEHHS U  Pa3BUTHE
OnomHpOpMAaTUKKW KaKk OTAECTbHOW Hayku. (OCHOBHBIE  HAmpaBJICHUS  COBPEMEHHOM
ouounHndopmatuku (CTpyKTypHass ¥ (PyHKIMOHAIbHAsS TEHOMHKA, W MPOTEOMHKA). MeTomabl
NOJy4eHUs OMOJIOTWYECKHX JaHHBIX. Pabora ¢ OMOJOTHMYECKUMH JaHHBIMH. MeTOJO0JIOTHS
UCIIOJIb30BaHUs MOAX0/I0B OMoMH(OpPMATUKH AJsl pelieHuss (pyHIaMEHTaIbHBIX U MPHUKIAIHBIX
3amad. Kimaccudukanms 6a3 n1aHHBIX (aBTOMAaTUYECKHE, apXUBHBIE, KYPUPYEMBIE).

Tema 4. Ba3bl JaHHBIX HYKJIEOTHIHBIX NOCJI€10BATEIBHOCTEl

OcuoBubie 0a3bl manHbix: GenBank, RefSeq, Nucleotide, SwissProt, TTEMBL, PIR,
PDB, Ganku OenkoBeix cemeiictB (Pfam, InterPro, SCOP), 6a3bl gaHHBIX MeETa0OJIMYECKUX
nytel u 6enok-0enkoBsix B3aumoaeiicteuii (KEGG, Reactome) Hampasiiennslii mouck mo 6azam
JAHHBIX. METOIbI TOJIYYCHHS HYKJICOTHAHBIX TTocienoBaTenbHocTelt. CexBenupoBanue LII u 111
MOKOJICHUSI.

NCBI. Bupryanbsnsie 6a3s1 NCBI: GeneBank, Nucleotide, Pubmed, OMIM, SNP, GEO.

Wnentudukatops! 3anuceit B 0anke GeneBank. Ctpykrypa 3anucu GeneBank.

I'enomuas uapopmarus. KoopinHaTh TeHa, TOMCK COCEIHUX TCHOB.

[Touck xoaupyromux obnacreit rena. Coxpanenue nocnegopareabHocTeit FASTA.

ITouck no 6azam NCBI. ENTREZ.

Tema 5. IlapHoe BbIpaBHUBaHUE MOCJIe10BATEIbHOCTEH

Pabora ¢ mocnenoBatenbHOCTSAMH. IlapHOE BBIpaBHHBaHHE: JOKaJIbHOE, IJI00AJIBHOE.
[Mouck nmocnenonarensHocteit BLAST (Basic Local Alignment Search Tool). ITouck mapuipyra
BbIpaBHMBaHU. [[uHamuueckoe nporpammupoBaHne. OneHKa BBIPAaBHUBAHUSA: MATPHUIIbI 3aAMEH,
mrpadsl 3a aenenuu. OnpenenceHUs U TEPMUHOJIOTUSL BbpaBaHWBAaHUU. Anroputmbel CMHUTTa-
Barepmana n Huanimana-Bynma. [Taket nmporpamm u1s moctpoenus BeipaBHuBannii EMBOSS.

[IpumeHneHue J0KaIbHOTO BhIpaBHUBAS JJIs TOKCKa nocienoarenbHocteid. BLAST.

OcnoBel BLAST: onienounas ¢pynkuus (BitScore), Xami-tabiauibl.

OnTumu3anus NoMcKa Mociea0BaTeIbHOCTEH.

Tema 6. Ctpoenue u GyHKuum 6eJI1K0B

CrpykrypHas OuouHpopmartuka. OCHOBHbIE METOJBl M HUX TNPUMEHEHHE. MeTosbl
paciiupoBKM M MpeACKa3aHWs  NPOCTPAHCTBEHHBIX  CTpyKTyp.  llpencraBnenue
IPOCTPAHCTBEHHBIX CTPYKTYp B OmomHpopMmaTHke. baHku MpocTpaHCTBEHHBIX CTPYKTYyp. baHk
PDB. Ilouck no 6anky nanusix PDB u coxpanenue pesynbraroB. @opmar 3anucu PDB.

Tema 7. MeToabl MOIeJIMPOBAHUS U OLIEHKH B3aMMOelCTBHI 0€JIKOB C JUTaHIAMHU
u JJHK

MonekynapHblii  TOKMHT. JIBe 3amaum  MOJIEKYJSIPDHOTO  JIOKMHIAa-  IeHepanus
KOH(popManuii u oneHka. [IoAroroBka CTpykTyp U MpUMEpPHI 3aITycKa.

MonekynspHas tnHaMuKa. MoneKyisipHas MeXaHMKa VS KBaHTOBasi MexaHuka. Cuinosoe
noste. IloaroTroBka M 3amycK MOJIEKYJISIPHOU TMHAMUKU.



Tema 8. Ananu3 npoduiiei IKCIpeccur reHOB
Dkcopeccusi TeHOB. MeTobl  OIIEHKM 3KCIOPECCHH TE€HOB: THOpPUIN3alMOHHBIC

MHKPOYHIIbI U CCKBCHHPOBAHUC TPAaHCPHUIITOMA. CraTtucTudeckas o6pa60TKa SKCIIPECCHUOHHBIX
JaHHBIX. ba3el 9KCIIPCCCHUOHHBIX JAaHHBIX.

LN~ WNE

3.4. TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA
3.4.1. CeMuHapcKue/mIpakTHIECKUE 3aHATHS

WNubopManinoHHbIE TEXHOJIOTUH B OMOTEXHOJIOTHSIX U OMOUHKCHEPUHT
Marematuueckue OCHOBBI HH(POPMAILIMOHHBIX TEXHOJIOTUNA B OMOTEXHOJIOTHIX
Buonndopmaruka

ba3pl TaHHBIX HYKJIEOTUAHBIX IIOCIIEI0BATEIbHOCTEN

ITapHO€E BBIpaBHMBAHUE NIOCIIEIOBATEIBHOCTEN

Ctpoenue u GyHKIMH OEIKOB

MeTo1bI MOICTTUPOBAHUS U OLICHKH B3auMOIeHCTBUH OenkoB ¢ nmurangamu u JJHK
AHanu3 npoduieii SKCIpeccuy TeHOB

3.4.2. JlabopaTopHbIe 3aHATHS

1. ®opmanu3zansi, KiaccuUKaIys 1 METOIbI PELICHUS ONTUMH3AIMOHHBIX 33124 B
OMOTEXHOJIOTHH.

2. Nzyuenue Bo3MokHOCTEH HajcTpoiiku “Tlouck pemenus” Microsoft Excel, pemienue ¢ eé
HIOMOIIBIO ONTUMU3AIMOHHBIX 3a/1a4.

3. [IpMeHeHne perpecCHOHHOTO aHaIM3a ISl PELICHUST OMOTEXHOIOTUIECKUX
OMOMH)KEHEPHBIX 33/1a4.

4. CTaTUCTUYECKUE METO/IbI aHAJIM3a a/ICKBATHOCTH MaTeMaTHYECKUX MOJICIICH B
OMOTEXHOJIOTHUH.

5. Pabora B Jupiter Notebook: ncrosp3oBanue cpeicTB BU3yaIH3allii, MaTeMaTHYSCKON
CTaTHCTUKHU U ONTHMHU3AIINH.

6. [Tonrotoeka naraceroB. Vcrons3oBanue cepsuca Robolow s moaroToBku nartacera u
CO3JJaHUSI CUCTEMBI PAaCIIO3HABAHUS H300paKeHUH.

7. Pabora B Jupiter Notebook: co3manue, 00yueHre U HCITOJIb30BaHHE HEHPOCETEH.

8. MonenupoBanue AMHAMUKA (PEpPMEHTAIINH.

9. IlogOop KMHETHYECKHX TTapaMeTpoB Tporiecca pepMeHTAIIH .

10. Ananu3 pabOTHl aBTOMAaTHYECKOIM CUCTEMBI CTAOMIIM3ALIH TEMIIEPATYPHOTO peXrUMa B
depmenTtaTope: cumynsaus noseneHuss ACP remneparypsl npu Bo3aeiicTBUM Ha OOBEKT
YIIPaBJICHUS pa3HbIX BO3MYILAIOIIUX BO3ICHCTBUA.

4. Y4yeOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0ecIevYeHune

4.1. OcHoBHasi JuTEpaTypa

ABTOMaTH3UPOBAHHBIE CHUCTEMBI 00pabOTKH HHGOPMALMK U YIOPABICHUS KauyeCTBOM
HaHoMpoaykiuu : yue0. mocooue / T. b. Uuctskona [u ap.] ; CIIGI TU(TY). Kad. cucrem
aBTOMaTH3Mp. poekTupoBanus u ymp. — CII6. : [6. n.], 2013. — 87 ¢. (OB)

Bonomguenkosa, JI.A. buoundopmaruka : [16+] / JI.A. BonoguenkoBa ; MUHHCTEPCTBO
oOpazoBanuss u Hayku P®, Omckuii rocynapcTBeHHbI yHHBepcuTteT uM. @O. M.
HocroeBckoro. — Omck : OMI'Y um. @ .M. JloctoeBckoro, 2018. — 44 ¢. : ui1. — Pexxum
nocryna: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&amp;id=563147.
I'ymepos, A. M. Marematnyeckoe MOJENMPOBAHUE XUMHKO-TEXHOJOTHUYECKHUX MPOLIECCOB :
yue0. mocodue ms By30B / A. M. I'ymepoB. — 2-¢ uzn., nepepad. — CII6. ; M. ; Kpacuonap :
Jlanb, 2014. — 176 c. (OBC «JIanby).


http://biblioclub.ru/index.php?page=book&amp;id=563147

[HEN

=

Mapkos, 1O. I'. MaremaTnueckue MO XUMUUYECKHX peakiuil : yueonuk / FO. I'. Mapkos,
. B. Mapxkoga. — CII6. ; M. ; Kpacaonap : JIanb, 2013. — 192 c. (OBC «Jlanby)

Hopenxos, 1. I1. ABromaTtu3upoBanHble HHPOPMAITMOHHBIE CHCTEMBI : y4el. mocodue ams
By30B / U. I1. Hopenko. — M. : 3n-Bo MI'TY um. H.D. baymana, 2011. — 342 c.
®enotosa, E. JI. UHdopManimoHHbIE TEXHOJIIOTUH B HAyKe B 00pa3oBaHuH : yuebd. mocobue /
E. JI. ®enotoBa, A. A. ®enotos. — M. : ®opym ; M. : UHOPA-M, 2011. - 334 c.

Xapa3zos, B. I'. IHTerpupoBaHHbIE CUCTEMBI YIIPABJICHNUS TEXHOJOTMYECKUMMHU MIPOLIECCAMU :
yue0. mocobue s By30B / B. I'. Xapa3os. — 3-e uzz., nepepad. u qon. — CII6. : TIpodeccus,
2013. - 655 c.

4.2. JlomosHHMTEIbHAsI JIUTEPATYypa
Jonathan M. Keith. Bioinformatics. Structure, Function and Applications [DnaekTpoHHBIN
pecypc]. — Springer, 2008. — 502 p. ISBN: 978-1-60327-429-6 (Online)
Xénprhe X.-/., 3unmiae B. Ponesn [l., ®onskepc I'. MoinekynsipHoe MojaelInpOBaHUE:
Teopus U MpakTuka [DnekTpoHHbIN pecypc]. M.: bunowm. Jla0. 3nanuii, 2015. - 322 c¢. ISBN
978-5-9963-2401-9

4.3. JluueH3HWOHHOE M CBOOOJAHO PaCHPOCTPaHsieMOe MPOrpaMMHOe
obecmeuyenmne

. ITporpammer nakera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHble  mNpo(ecCHOHAIbHbIE  0a3bl  JaHHBIX H
UH(POPMALHOHHBIE CIIPABOYHbIEC CHCTEMbI

1. https://online.mospolytech.ru/ - CJIO Mockogsckoro ITonutexa
http:// uniprot.org/ — SWISS-PROT|UniProt the protein sequence data bank, 6a3a manHbIX
UniProt
http://www.expasy.org/sprot/ — 6a3sl manHbix Swiss-Prot, TrEmbl, UniProt Ha cepepe
ExPASy (Expert Protein Analysis System) IlIBeiinapckoro Mucrturyra buonnpopmatuku
SIB
http://www.ebi.ac.uk/uniprot/ — 6a3za qanusix UniProt Ha cepBepe EBporeiickoro uHCTHTYTa
ouonngpopmaruku (European Bioinformatics Institute, EBI)
http://www.jcbi.ru/  —  OObenuuenubiii  lIeHTp  BBIYMCIMTEIBHOH  OMONIOTHH |
OMOMH(OPMATUKH, PYCCKOSI3BIYHBIN MH(pOpMaMOHHBIN caiit ¢ Web-anpecamu u kpatkoit
XapaKTePUCTHKON MOJICKYJISIPHO-OMOIOTHYECKUX 0a3 JaHHBIX
http://www.ebi.ac.uk/services — BuounHpopMaTnyeckre CEpBHCHI, MPEICTABICHHBIC Ha
MOpTaJie eBPONENCKOro HHCTUTYTa OMOMH(POPMATHKU
http://bioinformatics.ru/en/Resources/Books/ - Crircok yueOHOM IuTeparypsl
http://www.reactome.org/ - 6a3a 1aHHBIX METAOOTUIECKUX MyTEM
http://www.kegg.jp/kegg/ - 6a3a qaHHBIX METAOOINYCCKHUX MTyTEH

O http://www.rcsh.org/ — Protein Data Bank, 6a3a nanusix PDB.

5. MarepuajibHO-TeXHU4YECKOE o0ecredeHue
Knacc 6a30BbIX I/IH(I)OpMaI_II/IOHHLIX IIponeccoB U TEXHOJIOTHIA: yqe6Ha;1 MC6CJIB, JOCKa.

HCpCOHaJ'IBHBIC KOMIIBIOTCPHEI, O6T>CI[I/IHCHHLIC B KOPHOPATHBHYIO BBIUYUCIIUTCIIBHYIO CEThb U
HMCIOIINE BBIXOA B CETh ((I/IHTepHeT».

JlekuvoHHas ayauTopus: y4yeOHas MeOenb, MYJIbTUMEIUHHBIA MPOEKTOpP, HOYTOYK.

MynbsTuMeniiHas nHTEpakTUBHas Tocka ScreenMedia.

Peanuzanust oOpazoBaTenbHOW NPOTpaMMbl  OOECIEUMBACTCS  JOCTYIOM  KaKJOTrO

CTyJIeHTa K WH(OpPMAllMOHHBIM pecypcaM — OHOIHOTEYHOMY (OHIY M CETEeBBIM pecypcam
NurtepHer.


https://online.mospolytech.ru/
http://beta.uniprot.org/
http://www.expasy.org/sprot/
http://www.ebi.ac.uk/uniprot/
http://www.jcbi.ru/
http://www.reactome.org/
http://www.kegg.jp/kegg/
http://www.rcsb.org/

6. MeTroanyeckue peKOMeHIAIUH

6.1. Meroauyeckne peKOMEHIANMH sl TpenojgaBaTeisi MO OPraHU3aALMUU
o0yueHus

OCHOBHBIM TpeOOBaHMEM K MPENOJABAHUIO JUCUUIUIUHBI SIBJISETCS TBOPYECKHUH,
IPOOJIEMHO-TUAIOTOBBII  MHTEPAKTUBHBIM  IOAXOJ, IO3BOJSIOUIMM  IOBBICUTH HHTEPEC
CTYAEHTOB K COJIEpP’KaHUIO Y4eOHOro Marepuasa.

OcHoBHast (opma wu3yyeHHS U 3aKPEIUICHUS 3HAHUKA 1O O3TOM AUCHUIUIMHE —
npaktudeckas. lIpenonaBarens JODKEH IIOCIENOBATEIBHO IPOBECTU PsAJ  MPAKTUYECKHX
3aHATUH, B XOJ€ KOTOPBIX CIIEAYET COCPENOTOYUTh BHHMMAaHHE HA KIIOYEBBIX MOMEHTAX
KOHKPETHOI'O TEOPETHYECKOTO MaTepuala, a TAKXKe OpPraHM30BaTh IPOBEICHHE CEMHUHAPCKHUX
3aHATUH TakuM 0Opa3oM, YTOOBI AKTHBH3HPOBATH MBINUICHUE CTYJCHTOB, CTHUMYJIUPOBAThH
CaMOCTOSITENIbHOE M3BJIEYEHHE MMU HEOOXOAMMOH MHGpOpMalMU M3 PA3IUYHBIX HCTOYHHMKOB,
CPaBHUTEJIBHBIM aHAIU3 METOAOB PpELICHUN, COIOCTABICHUE IIOJYYECHHBIX pPE3YJIbTATOB,
(GOopMyYIHPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IVISIOB HA MHOTHE CIIOPHBIE TPOOIIEMBI.

OcHOBY y4yeOHBIX 3aHATHM IO IUCUUIUIMHE COCTaBJSIOT IpPAaKTHUYECKUEe 3aHATusA. B
nporecce OOydeHHMs] CTYAEHTOB MCIIOJB3YIOTCSI pas3idyHble BHJbl Y4E€OHBIX 3aHATUH
(ayAMTOpHBIX U BHEAyJIUTOPHBIX): CEMMHAPCKUE 3aHATHUSA, KOHCYynbTauuu U T.1. Ha nepBom
3aHATUM 0 JTaHHOM yuyeOHOH AMCUUILUIMHE He0OXOAUMO O3HAKOMUTH CTYACHTOB C MOPSAAKOM €€
WU3Y4YEHUS, PACKPBITh MECTO U POJIb TUCLHUILIMHBI B CUCTEME HAYyK, €€ IPAKTUYECKOE 3HAYCHHUE,
JIOBECTH JI0 CTYAECHTOB TpeOoBaHUs Kadeaphl, OTBETUTH Ha BOIIPOCHI.

[Tpu mOATrOTOBKE K MPAKTUYECKUM 3aHATHIM 10 Kypey «MH(opManmoHHbIe TEXHOIOTHA
B OHOTEXHOJIOTUM U OHOMH)KEHEpUU» HEOOXOAMMO MpoAyMaTh IUIaH HUX I[POBEICHMS,
O3HAKOMUTBHCSI C HOBUHKaMM y4yeOHOM M METOJUYECKOW JIUTeparypbl, MyOIuMKalusIMU
MEPUOJUYECKON NIeYaTH 10 TEME NPAKTUUECKOr0 3aHATHUS, ONPEAEIUTh CPEACTBA MATEPUAIIBHO-
TEXHUUYECKOT0 00eCIeUeHHUs 3aHATHS U TIOPAJOK UX HCIOIb30BaHUS.

B xozme mpakTHueckoro 3aHATHs NpenojaBaTelb JODKEH Ha3BaTh TeMy, YydeOHbIE
BOIIPOCHI, O3HAKOMHTH CTYACHTOB C IEPEYHEM OCHOBHOW M JONOJHHUTEIBHOM JINTEPATyphl IO
TEME 3aHATUS.

Bo Bpemsi mepBoro 3aHsTHs 000CHOBATH MECTO M POJIb U3ydyaeMOM TeMbl B yueOHOM
JUCLUIUIMHE, PacKpbITh €€ MPAaKTUYeCKOe 3HaueHHe, B MOCIEIYIOUIMX 3aHATHAX HE0O0X0IUMO
yBSI3aTh €€ TeMy C MpeAbLAYIIMMM, HE Hapyllas JIOTUKH M3JI0KEHHMs y4eOHOro marepuana.
3aHsATHE ClIeyeT HauuHaTh, TOJIBKO YETKO 0003HAUMB €€ XapakTep, TEMY U KPYr Te€X BOIPOCOB,
KOTOPBIE B €€ X0/1e OylyT pacCCMOTPEHBI.

B 3akmiouMTenbHOM YacTu 3aHATHS HEOOXOIUMO cOpMyIupoBaTh OOLIME BBIBOIBI 110
TeMe, PacKpbIBAIOIINE COJEpKaHUE BCEX MOCTaBICHHBIX BOMPOCOB. OOBIBUTH IJIAH 0YEPEAHOTO
CEMUHAPCKOI0 3aHATHUSA, AaTh KPAaTKUE PEKOMEHAIUU I10 IIOATOTOBKE CTYACHTOB K CEMUHAPY.

[Ipu 5TOM BO BCEX YACTSIX 3aHATHUS HEOOXOAMMO BECTH JHAJIOT CO CTYIAEHTaMM U J1aBaTh
CTYZICHTaM BO3MOKHOCTb JUCKYTHPOBATh MEXK/Y COOOM.

enp mpakTHuecKux 3aHATUN 00ecredyuTh KOHTPOJb YCBOEHHUS ydyeOHOro marepuala
CTYACHTaMH, pacIIUpeHUe U YriayOJleHue 3HAHHM, MMOJyYeHHBIX UMHU B XOJI€ CaMOCTOSITEIbHOMN
pabotsl. IloBeimieHNe >QQPEKTUBHOCTH MPAKTUYECKUX 3aHATUI JOCTHUTaeTcsi MOCPEICTBOM
CO3JIaHUs TBOPUECKOM 0OCTAaHOBKHM, PacIofiararoliel CTyJEeHTOB K BHICKa3bIBAHUIO COOCTBEHHBIX
B3IJISI0B U CYXKICHHM 10 00CyKIaeMbIM BOIPOCaM, >KEIaHUIO Y CTYJEHTOB 1OpadoTaTh y JOCKU
IIPU PELICHUH 3a/1a4.

[locne Kaxmoro mpPaKkTHYECKOTO 3aHATHSA CHENAaTh COOTBETCTBYIOIIYHO 3alUCh B
KypHajax y4yeTa IMOCEIIaeMOCTH 3aHSATHH CTyJeHTaMH, BBISICHUTH y CTapOCT Y4eOHBIX TpYIII
IIPUYUHBl OTCYTCTBUS CTYIEHTOB Ha 3aHATHAX. [IpoBOAWTH IpynmoBele M HWHIUBUAYaJIbHbBIE
KOHCYJIBTALIUM CTYJEHTOB II0 BOIIPOCaM, BO3HUKAIOIIUM Y CTYIEHTOB B XOJ€ UX IOAIOTOBKH K
TEKyLEH U MPOMEKYTOUHOM aTTecTaluu 10 y4eOHON AUCLUILUIMHE, PEKOMEHI0BaTh B MTOMOILb
y4eOHbIE U Ipyrre MaTepuallbl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.



B mpaktudeckux HEOOXOIMMO BECTH ITUANOT CO CTYIACHTaMH W JaBaTh CTYACHTaM
BO3MOKHOCTh JUCKYTHPOBATh MEXKY COOO.

6.2. MeTO)II/l‘{eCKI/le YKRazaHud 1Jisd 06yqa1011mxcn 10 OCBOCHHUIO JTUCIMUIIJINHBI

VYceneumHoe uzyueHue Kypca TpeOyeT MOCELeHUs U aKTUBHOM paboThl Ha CEMMHAPCKHUX
3aHATUSAX, BBIMIOJIHEHUS BCEX YUEOHBIX 3a/laHUI MpernoiaBareis, 03HAKOMJICHUS C OCHOBHOW H
JIOTNIOJIHUTENBHOM JuTepaTypoil. OOyuaronieMycsi HEOOXOIUMO PEryJIipHO OTBOJIUTH BpeMsl JUIs
NOBTOPEHMSI TPOMJIEHHOrO0 Marepuaa, IMpPOBEPssl CBOM 3HAHUSA, YMEHHUS W HaBBIKM 110
KOHTPOJIbHBIM BOIIPOCAM.

Kax/iplii cTyIeHT TOJKEeH caM TUIAHUPOBATh CBOIO CAMOCTOSITENILHYIO paboTy, HCXOs U3
CBOMX BO3MOXKHOCTEH M NPHOPUTETOB. DTO CTUMYJIUPYET BBIIOJIHEHHE pabOThl, co3aaeT Ooiee
CIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIIFHO CKA3bIBACTCS HA YCBOSHUH MaTepHaa.

BaxHo nosiHee yuecTb 00CTOATENILCTBA CBOEH pabOThI, YSICHUTh, YTO SIBJIICTCS TJIaBHBIM
Ha JIaHHOM 3Talle, KaKylo I10CJIe0BaTeIbHOCTh paObO0Thl BHIOPATh, YTOOBI BBIIIOJHUTH €€ JIyYIlIe U
C HaMMEHBILIUMHU 3aTpaTaMu BPEMEHH U SHEPTUH.

JI1st TUI0I0TBOPHOM pabOThl HEMATIOBAXKHOE 3HAYCHHE MMEET 00CTaHOBKA, OpraHU3aIIMs
pabouero mecta. HyHO 100UThCsI, 4TOOBI MECTO pabOThI IO BO3MOXKHOCTU OBIJIO MOCTOSIHHBIM.
PabGora Ha npuBbIUHOM MecTe aenaer ee Oosee IIOJO0TBOPHOU. IIpoayKTUBHOCTH padOTHI
3aBUCHUT OT MPaBUWJIBHOTO Yepe0BaHMs TpyAa U oTAbIxa. [103TOMy KaXk/bple yac Win JBa ciexyer
nenath nepepbiB Ha 10-15 MunyT.

IIpu camocTrosiTenbHON NPOpabOTKE JOMAIIHUX 33JaHUN U HAIMCAHUS WHAWBUIYAIbHBIX
paboT cTymeHTaM pPEKOMEHIYETCS I0JIb30BaThCs OMOIMOTEYHBIM (OHIOM JIUTEPATYPHI
(yueOHMKaMM M NEpUOJMYECKHMH H3IAHUAMH), a TaKKe METOAMUYECKUMH YKa3aHUSMHU II0
BBINIOJTHEHUIO CAaMOCTOSATEIbHBIX PadoT.

7. MOH] OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI 1 OLICHUBAHUSA Pe3yJIbTATOB 00y4eHUs

C(I)OpMI/IpOBaHHOCTL KOMHeTeHHI/Iﬁ npu H3YYCHUHU  JUCHUIIIMHBI  OHNPCACIACTCA
MNoCpeACTBOM ONLCHKU COOTBETCTBHA OTBCTOB W/WINA  BBIIOJTHEHUS 3a)1aH1/1171 3asABJICHHBIM
HHJUKATOpaM B paMKax MepOHpI/IHTI/Iﬁ TCKYLICTO KOHTPOJA U HpOMe)KYTOqHOﬁ aTTeCTalluu
(3auera, sK3aMeHa).

7.2. lllkana u KpUTEepHH OLIEHUBAHUS Pe3YJIbTATOB 00yUYeHUsI

@DopMBI IPOMEKYTOUHOM aTTECTAIIMM: 3a4€T, IK3AMEH.

[IpomexyTrouHas arrecTanus oOyyaroumxcs B GopMe 3auera U SK3aMeHa MPOBOJIUTCS IO
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUIOB yuyeOHOM paboThbl, MPEeIyCMOTPEHHBIX y4EOHBIM IJIAHOM
N0 JaHHOW JAWCHUIUIMHE, NpPU O3TOM YUHUTHIBAIOTCA PpE3YyJbTaThl TEKYLIETO KOHTPOJIS
ycrieBaeMoOCTH B TeueHHe ceMmecTpa. OlleHKa CTeNeHUu JOCTIKEHHsS OO0YyJarolMMHCs
IUTAHUPYEMBIX PE3yJIbTaTOB OOyUYEHUS M0 TUCIUILIMHE TPOBOJUTCS MPEnoaaBaTeieM, BeIyIuM
3aHATHSL 1O JAMCLMIIMHE METOJOM DJKCIEpPTHOM ouneHku. I[lo wuroraMm mnpomexKyTOuHOU
aTTecTallly 3a TEepBbI CeMeCTp M3Y4YeHMs MO JUCHUUIUIMHE BBICTABISETCS OLIEHKA «3aUTEHO»,
«HE 3a4TE€HO», [0 UTOraM HM3YY€HHs BCEW IMCLUUIUIMHBI BBICTABISIETCS OLEHKA «OTIUYHOR,
«XOpOULIO», «yIOBIETBOPUTEIIBHO» UIIU «HEYAOBIETBOPUTEIIBHOY.

IxaJya oneHUBaAHUA Onucanune

3auTeHo BrinonHeHsl Bce BUIBI yUeOHOH pabOThI, MPEIyCMOTPEHHbIE YUeOHBIM




mwiaHoM. CTyIeHT HAEeMOHCTPUPYET COOTBETCTBHE 3HAHWUW, YMEHUH,
HaBBIKOB MPHUBEACHHBIM B TaldHIaX I[OKa3aTeneil, omnepupyet
HpHOGpeTeHHBIMI/I S3HAaHUAMHU, YMCHUAMH, HABbIKAMU, IMPUMCHACT UX B
CUTyallUsAX TOBBIIICHHON ciio)kHOCTH. Ilpm 3TOM MOryT OBITH
A0ONYIICHBI HE3HAYUTCIBbHBIC OIJ_II/I6KI/I, HCTOYHOCTHU, 3aTPYAHCHUA IIPHU
AHAIIMTUYCCKUX OIlCpaluiax, ICPEHOCC 3HAaHUU H yMeHI/Iﬁ Ha HOBBIC,
HECTaHJapTHBIC CUTYaIUH.

He 3aureno

He Bemomnen oaua wuiaum  Oonee  BUAOB  yueOHOH  paboTHI,
MPEIyCMOTPEHHBIX y4eOHbIM TutaHOM. CTyIeHT JeMOHCTPHPYET
HEIIOJIHOE€ COOTBETCTBUE 3HAHMM, YMEHUM, HAaBBIKOB IIPUBEICHHBIM B
TaOIMIAX  IOKa3aTened, JONMYyCKAaITCs  3HAYMTEIbHbIE  OLIMOKH,
IIPOSABIIACTCA OTCYTCTBME 3HAHMW, YMEHMHM, HAaBBIKOB II0 psny
IIOKa3aTesae, CTYJEHT HCIBITHIBACT 3HAYMTEIbHBIE 3aTPYNHEHMS IIPU
ONIEpUPOBAHUU 3HAHUSAMU M YMEHUSMHU IIPU UX IEPEHOCE HAa HOBBIC
CUTYAalUH.

[IIxana oueHNBaHUA

Onucanue

O1ianyHo

BeinonHensl Bce BUIbl yueOHOH pabOThI, MPETyCMOTPEHHbIE YU€OHBIM
m1aHoM. CTyZIeHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB IIPUBEJIEHHBIM B TabJMIaxX IOKa3aTelel, oOnepupyer
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKAMHU, MPUMEHSET UX B
CUTyallUsX TOBBIIIEHHON ciokHOCcTH. Ilpm 3TOM MOryT OBITH
JIOTIYILIEHbl HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS IMPHU
AQHAJIMTUYECKUX OIlepalusaX, NEPEeHOCE 3HAHUW M YMEHUN Ha HOBBIE,
HECTaHJIapTHBIE CUTYaLUH.

Xopomo

BoinonHeHsl Bce BuAbl yueOHOM paboThl, IPEeIyCMOTPEHHbIE YUEOHBIM
wiaHoM.  CTyleHT  JAEMOHCTpPUpPYET  HEMOJHOe,  IMpaBHIbHOE
COOTBETCTBHE 3HAHWH, YMEHWH, HABHIKOB NMPUBEJICHHBIM B TaOIHIIax
nokaszateneif, aubo ecium TpuU  ATOM OBUIM  JOMYyLIEHbl 2-3
HECYIIECTBEHHBIEC OIITHOKHU.

Y 10BIETBOPUTETBEHO

BoinonHensl Bce BUAbl yueOHOM paboThI, IPEeIyCMOTPEHHbIE Y4EeOHBIM
m1aHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, B KOTOPOM
OCBEIIIEHA OCHOBHAs1, Han0oJiee BaXKHasl 4acTh MaTepHuaia, HO IPH 3TOM
JIOMyIIeHa OJTHA 3HAYUTEIbHAast OIIMOKA UM HETOYHOCTb.

HeynosnersopurensHo

He BemmonmHen oauH wuiaum  Oosiee  BUAOB  yuyeOHOM  paboThl,
MPEeIyCMOTPEHHBIX y4eOHbIM TuTaHOM. CTYIeHT JIeMOHCTPHpYET
HETOJHOE COOTBETCTBUE 3HAHMN, YMEHHH, HAaBBIKOB NPUBEACHHBIM B
TabnuIax IoKa3aTesiei, JOMYCKAIOTCS 3HAYUTEIbHBIE  OIIMOKH,
NPOSIBISIETCS. OTCYTCTBUE 3HAHWM, YMEHH, HaBBIKOB MO psay
MOKa3aTeJiel, CTY/[IEHT HCIBITHIBACT 3HAUMTENBHBIC 3aTPyTHEHHUS TPU
ONEPUPOBAHUU 3HAHUSAMHU M YMEHUSMH IpPHU UX MEPEeHOCe Ha HOBBIE
CHUTYaIHH.




7.3. OueHo4HbIe cCpeCcTBA

Bomnpocekl k oTkpbITOM hopme

BOoo~NoOORWDE
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32.

33.

34.

35.
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buonndopmaTika: 00bEKThl UCCIETOBAHUS U METO/IBI.

OcHoBHbIE HanpaBiieHus: OnonHpopmaTuky. [IpuMepsl MpakTHYECKOT0 TPUMEHEHUS

ba3bl nanubIx 6uonornyeckoit nudopmanuu. Kinaccudpukanus, npumepsl.

Ba3bl naHHBIX OENKOBBIX MMOCIEA0BATEIBHOCTEH.

ba3bl TaHHBIX [TOCIIE10BATENBHOCTEH HYKJIEMHOBBIX KUCIIOT.

banky 1aHHBIX METaOOJINYECKUX ITYTEH.

bassl, coneprkaliye pe3ysbTaThl SKCIEPUMEHTOB 10 AHATIU3Y SKCIIPECCHUH.

OcHoBHbIe OnbIMorpaduueckue 06a3bl JaHHBIX.

Peanuzanus noucka no 6azam NCBI: ENTREZ u BLAST

BripaBHUBaHME ABYX MOCIE10BaTEIbHOCTEH. MaTpHIIbI 3aMEH.

. I'mobanbHOE W JOKaNbHOE BBIPABHHBAHHE, BEC BBHIPABHUBAHMS, MATPUIBI aMHHOKHCIOTHBIX
3aMEH.

JlokanbHOE BbIpaBHUBAHHE, 33]1a4H, IPUMEPHI.

[IpuMeHeHMe  AMHAMUYECKOTO  IMPOrpaMMHPOBAHMS  HpPU  IOUCKE  ONTUMAaJbHOE
BbIPaBHUBAHUE MIOCIIEA0BATEIbHOCTEN.

3aBUCUMOCTh BBIPABHUBAHUS OT MapaMeTpoB. OLieHKa KaueCcTBa BbIPABHUBAHUIA.
MmuosxecTBeHHOe BhipaBHuBanue. Clustal

Anropurm BLAST. Score, Bit-Score, e-value

CkpoiTbie MapkoBckue monenu (HMM).

BeipaBHuBaHMs U GUIIOTCHMUSL.

Tperuunas cTpykrypa 6enka. QOIaUHT.

Ilpenckazanue TpeTuuHOM CTPyKTyphl Oenka. MozenmupoBanue romosnoros. Metomsl, 110,
CEPBHUCHI.

. OKCTIEpUMEHTAIbHOE  Olpe/ieNieHne CTPYKTyphl Oenka. OIleHKa KadecTBa MOJYyYEHHOMH
CTPYKTYpBI.

Opronoru, napanoru, romoaoru. OnpeaeneHus, XapaKTepUCTUKH, TIOUCK.

ANTOPUTMBI TIOCTPOEHUS PUIIOTC€HETUYECKUX JIEPEBHEB

PacumdpoBka HykiaeoTuHbIX nocnenosarenbHoctelt. CekBenuponanue |, Il u 1l mokonenwus.
[loHsiTHE HEMPOHHBIE CETH: MHOTOCJIOMHBIE HEHPOHHBIE CETH.

OcCHOBHBI€ 33/1a41 UCIIOJIb30BaHUs B OMOH(pOpMATHKE JMHAMUYECKOTO IPOrpaMMHUPOBAHUS.
Ienn 1 3amaum ucroas30Banus 6a3bl JaHHBIX GenBank.

[lenu 1 3a1aun ucnonb30BaHus 0a3bl JaHHBIX Reactome.

Uro Takoe peectp CAS 1 kakyro OH COACPNKUT HHPOpMAITHIO?

JaiiTe XapakTepUCTHUKY MOUCKOBOW CHCTEMBI, oOecreynBaromei 10cTyn K 0azaM JTaHHBIX
MOJICKYJISIPHON OMOJIOTHH.

Maremaruueckass MOJAEIb U MaTEMAaTHYECKOE MOJEIMPOBAHME. ODTallbl MATEMaTUYECKOTO
MOJIETMPOBAHUSI OMOTEXHOJIOTHYECKUX MPOLIECCOB.

dopManu30BaHHOE  OMUCaHWE  OMOTEXHOJIOTMYECKOTO  Ipolecca  Kak — oObekTa
MOICIIUPOBaHUS (YIIPABIICHHUS, HCCIICIOBAHUS, U3YUCHUS).

[TocTtaHOBKa 33724l MAaTeMaTHMYECKOTO MOJAETMPOBAHMUS OMOTEXHOJIOTMYECKUX IPOIIECCOB.
[Ipumep anst o0bekTa mpodecCHoHaTbHON AeSITENbHOCTH.

TpeGoBanusi, mnpeabsABIseMble K MaTeMaTHYECKUM  MOJESAM, HCIOJIb3yeMbIM B
aBTOMATHU3HPOBAHHBIX HHPOPMAIIMOHHBIX CUCTEMAX, U CIIOCOOBI UX 0OecTeyeHUsl.
MaremaTuueckuil anmapar, HUCIHOJB3YEMBIH B TEOPETUYECKUX U SMIIMPHUUYECKUX MOJIEIIAX.
[IpuMepsl TEOpPETHUECKOM M AMIUPUYECKON MOJETH i OOBEKTOB MpodheCcCHOHATHHOU
NS TEIbHOCTH



TecToBble 3aJaHUA K JTUCIUILJIHHE

Bomnpoc 1. Kakue 3a1aun ycrenHo pemarTcs ¢ IOMOIIbI0 HCKYCCTBEHHOTO MHTEILIEKTa?
A) pacno3zHaBaHus 00pa3oB

b) ¢poaaunra 6eaxoB

B) skcTpamnonsiiuu SKCrepuMeHTaIbHBIX TaHHBIX

') BeIpaBHUMBaHMS TEHOMHBIX MTOCJIEI0BATEILHOCTEH.

Bomnpoc 2. Jupiter Notebook ato ...?

A) MHTErpHMpOBaHHAs cpela pa3padoTKu, MO3BOJIAIOIIAS Pa00TATH C Pa3JIMYHBIMHA
SI3bIKAMU MPOrPAMMHPOBAHUSA

B) pemakrop Python

B) s13b1k mporpaMMupoBaHus

I') HelipoHHAas CETh.

Bonpoc 3. [Tpu noMomu ceKBeHUPOBAaHUS OIPEACIISIOT ...
A) nepBHYHYIO CTPYKTYPY 0€JIKOB

b) aMuHOKMCIIOTHAS 1OCE10BaTEIbHOCT OSJIKOB

B) BbIpaBHMBaHME F€HOMHBIX IIOCIIEA0BATENBHOCTEN

I') Toxcuueckre CBOMCTBA KOHKPETHBIX BEILIECTB.

Bonpoc 4. [Iporpammusiii maker ORCA 1mo3BoJisieT MpoBOIUTH
A) KBaHTOBO-XMMHYECKHE PACYETHI

B) MoaenupoBaHue CIEKTPOB CJI0KHBIX MOJIEKYJT

B) BbIpaBHMBaHMS TEHOMHBIX 1OCJIEIOBATEIBLHOCTEN

I') BBIUMCIISTH TOKCUYECKUE CBOMCTBA KOHKPETHBIX BEILIECTB.

Bonpoc 5. B HacTositiiee Bpemsi CHCTEMBI HICKYCCTBEHHOT'O MHTEIIJIEKTa B OCHOBHOM 0a3uPYIOTCS
Ha

A) MHOTOC/TI0MHBIX HEHPOHHBIX CeTHAX

b) monHOCBSI3HBIX HEHPOHHBIX CETAX

B) MHOTrOCIOIHBIX HEMPOHHBIX CETSAX C 0OPATHOM CBSA3BIO

I') reHeTHYECKUX aNTOPUTMax

Bonpoc 6. ['eneTnyeckue anropuTMsl ...

A) J1erko pacnapajiieJIiBalTCs

b) miioxo pematoT yHuMOoAaabHbIE 331a41

B) TpeOyroT MOHOTOHHOCTH 11€7IeBON (YHKIIUU

') xopom1o pemaroT 3aJauu SKCTPANOISAILIHN SKCIIEPUMEHTAIbHBIX JaHHbIX.

Bomnpoc 7. MHOTOCIOMHBIE HEHPOHHBIE CETH ...

A) J1erko pacnapajiieJIiBalTCs

b) cnpaBnsitoTcs TOMBKO € IMHEHHO pa3pelinMbIMU 3a/lad4aMU

B) MoryT ncnosnb30BaTbes Kak 4acTh T€HEPATUBHO-COCTA3ATENbHOMN ceTH
') xopo11o pemaroT 3aJa4l HHTEPIOSIIIMYA SKCIIEPUMEHTAIBHBIX JTaHHBIX.

Bonpoc 8. /lunamuueckoe nporpaMMupoBaHue B OMOH(POPMATHKE UCTIOIb3YETCS I ...
A) pelieHHs 321241 BLIPABHUBAHUS NOCJIE10BATEIbHOCTEH

b) MonenupoBaHus CIEKTPOB CIIOKHBIX MOJIEKYIT

B) skcTpanomnsum 3KCiepuMEHTAIBHBIX JaHHBIX

') uHTEpNONIALUY SKCIIEPUMEHTAIBHBIX JAHHBIX.

Bonpoc 9. Paccrosinne XaMmMuHra B 0M0H(GOPMATHKE UCTTOJIB3YETCS B ...



A) pelieHHs 321241 BLIPABHUBAHNS MOCJIEA0BATEIbHOCTEH
b) MozpennpoBaHus CIEKTPOB CII0XKHBIX MOJIEKYI
B) skcTpanonsiium 3KcriepuMeHTAIbHBIX JaHHBIX
I') uHTEpNnONIALUY SKCIIEPUMEHTAIBHBIX JAHHBIX.

Bonpoc 10. GenBank — sto

A) 6a3a nannbix nociaenosareabHocreiit JHK n PHK

b) onucanue Bcex M3BECTHBIX TEHOB

B) xpanunuine oOpa3ioB reHeTHYECKUX MaTePUAIOB

') onuH U3 aNropuTMOB pEIICHUS 3a/1a4H BbIPABHUBAHUS I1OCIIEI0BATEILHOCTEH.

Bomnpoc 11. Reactome — sto

A) nporpamma Juisi MOJICIIUPOBAaHUS (PEPMEHTATUBHBIX PEAKIIUIA

b) 60a3a naHHBIX MyTeil OMOXUMHUYECKMX PeaKIMil B KOHKPETHBIX OPraHM3Max
B) xpanunnuie o0pa3oB reHeTUUECKUX MaTeprualioB

J1) mporpaMma i IpOBeIeHUsI KBAHTOBO-XUMHUYECKHX PAcU€TOB

Bomnpoc 12. BLAST B 6uonndopmaruke 310 ...

A) mporpamma JuIsi MOJSIUPOBaHMS PEPMEHTATHBHBIX PEaKIIUN

B) nporpaMmblI I CpaBHEHUsI AMUHOKHCJIOTHBIX MOCJIe10BATEIbHOCTEH

B) mocnenoBarenpsHOCTh HYKJICOTH/IOB, BBI3BIBAIOIIAS HAPYIIICHHE HOPMAJIHLHOTO X0/1a
peILTUKAIIH

') nporpamma 1715t IPOBECHHSI KBAHTOBO-XHMHUYECKUX PACUETOB.

Bomnpoc 13. Web of Science — 1o

A) cuctema a1 COBMECTHOM paboThI HaJl HAYYHBIM HCCIIeIOBAaHUEM TPYIIIbI YUEHBIX
b) oub6morpaguyeckas u pepepaTuBHas niaaTGopmMa HayYHbIX MyOJMKALMIA
B) anextponnas 6ubnuoreka

I') cormanbHas ceTh I UCCIE0BATEIICH.

Bonpoc 14. ResearchGate— sto

A) cuctema uAEHTUGHUKAINY YIEHBIX

b) 6ubnuorpaduueckas u pedeparuBHas rmiaaTdhopma HAyIHBIX MyOTUKaIIi
B) anextponnas 6ubnuoreka

I') counanbHasi ceThb JJIs HccaeI0BaTe e,

Bonpoc 15. Peectp CAS conepxxut nHhOpMaIuio o

A) nocnenoBarenbHoctet JIHK u PHK

B) BeIUUCIHTETBHBIX AITOPUTMOB ITOMCKA BO3MOXKHBIX OMOXHMMHYECKUX PEaKITni
B) BCeBO3MOKHBIX CBOMCTBAX M CIOCO0AX CMHTE3a XMMUYECKUX COeMHEHU I
M) uccnenoBatensx B 001acTH OMOWHKEHEPHH.

Bomnpoc 16. Roboflow— 310

A) cepBHC VISl CO3JaHUS 1aTACETOB U 00yUYeHHs MoeJIeil B 00/1aCTH MAILIMHHOTO 3PEeHUS
b) nporpamma pacuyéra BO3MOKHBIX OMOXUMUYECKUX PeaKuil

B) BCeBO3MOXKHBIX CBOMCTBaX M CIIOCOOAX CUHTE3a XUMHUECKUX COCMHEHUIN

') cepBrC MOIETMPOBAHUS CLIEKTPOB CIOKHBIX MOJIEKYJI.

Bomnpoc 17. Google Colab sto
A) conmanbHas ceTh I UCCleaoBaTeIeH

B) onutaiin cepBHC JJIsl CO3aHUs M OTJIAJAKH MporpaMm Ha sizbike Python B cpexe Jupiter
Notebook



B) unrepdeiic noctyna k nonoiaHseMoi 6MOIMOTeKe HEHPOHHBIX ceTei
I') 6ubmmorpadudeckas u pedeparuBHas maaThopMa HAyIHBIX MTyOTUKAIIHiA.

Bomnpoc 18. ®opmaT HyKICOTUIHBIX OCIEI0BATEILHOCTENH, B KOTOPOM HYKJICOTHIbI
0003HaYaIOTCS IPU MMOMOIIN OJJHOOYKBEHHBIX KOJIOB HAa3bIBACTCS

A) FASTA

b) CAS

B) ORCA

') ATCG

Bonpoc 19. I[TouckoBasi cucrema, KoTopasi 00€CTiednBaeT JOCTYI KO MHOTUM 0a3aM JTaHHBIX
MOJICKYJISIPHOM OMOJIOTHH HAa3bIBACTCSI

A) Entrez

B) FASTA

B) CAS

I') Scopus.

Bomnpoc 20. Pubmed 370...

A) MOMCKOBAas CHCTEMA N0 OMOMeTMIMHCKHAM HCCJIeIOBAHUSM

b) cucrema oO1IeHHS] METMKOB

B) mopran yist 3arpy3ku 0T4ETOB O KIIMHUYECKUX MCITBITAHHSIX

') opranusarnusi, pa3padaThiBarolias CTAaHIAPThI MyOJIUKAIMNA TEHOMHBIX U METUITUHKUX
HCCJICIOBAaHUM.

Bonpoc 21. 3aiaga morcka onTUMaILHOTO MYyTH B CETEBOM TpadyKe OTHOCUTCA K 33]a4aM
A) ITMHAMHMY€CKOro NPOrpaMMHPOBAHUA

b) nuneliHoro nporpaMmMupoBaHuUs

B) BeImyKJIOTO MpOrpaMMHUpPOBAHUS

') cTaiimoHapHOTrO MPOrpaMMHUPOBAHUSI.

Bonpoc 22. Meroa BeTBel U rpaHul] ...

A) ucnoJb3yeTcs AJs pelieHus 3a1a4 KOMMHBOSIKEPa

b) xopomo padoraer 151 KOMOMHATOPHBIX 32124

B) orsimyaercst 0T MeTOa MOJHOIO Nepedopa, AroM ¢ 0TCEBOM IOJMHOKECTB
He0IYCTUMBIX pelleHHUi

I') sBnsieTcst sKaqHBIM AIITOPUTMOM.

Bonpoc 23. )KagHble anropuTMsl

A) OBICTPO HAXOAAT JONYCTHMOE, HO He 00513aTeJIbHO ONITHMAJIbHOE PelIeHue

b) OpicTpo HaXOAAT pelieHue, HO He 00s13aTENIbHO TOITyCTUMOE

B) mMoryT He HaifT BOOOIIE HUKAKOT'O PELICHUs

I') rapanTHpOBaHHO HAXOAT pElICHUE MO KpaliHEeN Mepe He XYyKe, 4YeM IIPH MOJTHOM Iepedope.

Bomnpoc 24. PerpeccrnoHHBIN aHAJIN3 O3BOJISIET IOCTPOUTH

A) 3aBUCUMOCTb BBIXOJHOW BEJIMYNHBI OT BXOAHON

b) 3aBHCHMOCTH BBIXOJJHOW BETUYMHBI OT MATEMATUYECKOTO OXKHIaHUS BXOTHOM

B) 3aBHCHMOCTb MATEMAaTHY€CKOI'0 O5KHIAHHUS BHIXOAHOM BEeJTHYHUHBI OT MATEMaTH4YeCKOI0
0:KHIAHHUS BXOJTHOM

I') 3aBUCHMOCTh MaTEMaTUYECKOTO 0>KMJIAHUS BBIXOJIHOM BEIIMYMHBI OT 3HAYEHUS BXOJHON
BEJINYUHBI.

Bomnpoc 25. mmCIF sto
A) dopmat npeacTaBieHUs CTPYKTYP KPYNHBIX MOJIEKY.JI



b) meron uaeHTUDUKAIIMY CTPYKTYP KPYITHBIX MOJIEKYIT
B) dopmat npencraBienus mpeBpaiieHuii OEIKOB B AKUBOM KIIETKE
[') MeTo1 OLIEHKM KavyecTBa aHaIN3a MPOObI FTeHETUYECKOr0 MaTepuaa.

Bonpoc 26. PDB st0

A) ¢popmart npeacraBjieHUus1 TPEXMEPHBIX CTPYKTYP 0eJIKOB

Bb) Mmeron uaeHTUUKAIINM CTPYKTYP KPYIHBIX MOJIEKYIT

B) dopmart npencrasienus npeBpaieHuil 0IKOB B )KUBON KIETKE

I') MeTo/1 OLIEHKM KauecTBa aHalu3a NPOObl FTEHETUYECKOr0 MaTepHraa.

Bonpoc 27. I'eneTnueckne alnropuTMel CoepKar iaru
A) HacjegoBaHue

b) myrauuu

B) oT60p

I') kpoccunrosep.

Bonpoc 28. Meroa MoaenupoBaHusi, O3BOJISIOLIM NpeAcKa3aTh Hauboiee BEITOAHYIO IS
00pa30BaHus YCTONYMBOr0 KOMIUIEKCAa OPUEHTALMIO U KOH(POPMALIMIO OJJHOM MOJIEKYIIbI B CaliTe
CBSI3BbIBAHUS JAPYToil Ha3bIBAETCS

A) MOJIEKYJISIDHBIH JOKMHT

b) MonekymnsapHbIit GonguHT

B) mmCIF

') BLAST.

Bonpoc 29. MonekynspHas MexaHUKa UCIOIb3YET I MOAEIUPOBAHUS MOJIEKYJISIPHBIX CUCTEM
A) KJIACCHYECKYI0 MEXaHUKY

b) kBaHTOBYIO MEXaHUKY

B) kiaccuueckyro MEXaHUKY ¢ yU€TOM pacipeaeseHHss MAarHUTHBIX MOMEHTOB B MOJIEKYJIax

I') naeasm3aupoBaHHbIE MOJEJIH ATOMOB, 0€3 Y4éTa 3J1eKTPOHHBIX CJI0EB.

Bonpoc 30. [Torepst yaacTka XpOMOCOMBI U3-3a pa3pbiBa XpOMOCOMBI UJIM HEPABHOTO
KPOCCHHIOBEpa Ha3bIBaeTCs

A) nejeunus

b) ORCA

B) dongunr

I') HyKeoTHIHAsT MHTEPIIOJISALMSL.

K104 k TecToBBIM 3a1aHUAM

N Bompoca | BapuanTt otBera | N Bompoca | Bapuant orera | N Bonpoca | Bapuant orBera
1 A, b 11 b 21 A
2 A 12 b 22 A, B,B,
3 A 13 b 23 A
4 A, b 14 r 24 B
5 A 15 B 25 A
6 A 16 A 26 A
7 A 17 b 27 A,B5,B, T
8 A 18 A 28 A
9 A 19 A 29 AT
10 A 20 A 30 A







