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

OCHOBHOW  IICJIBI0O  OCBOCHHUS JMCHUILIMHBI «MHMDOpPMAIIMOHHBIE TEXHOJIOTHH B
OMOTEXHOJOTHH U OWOWHXCHEPUW» SBISETCS (OPMUPOBAHME 3HAHUH O COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJOTHAX, METOJAX TIOJIYYCHHs, XPaHCHHS W CHoco0ax pabdoThl C
OHMOJIOTHYECKUMHU JAHHBIMH.

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

— IPHUHIKIIAMY OpPTaHU3alMK 0a3 JaHHBIX HAy4YHON MH(OpPMAIIHH;
— IpUOOpETEHNE HABBIKOB UCTIOIb30BaHUSI MHCTPYMEHTOB MH(POPMAITMOHHBIX TEXHOJIOTHH.

OOyuenre mo guctuiuinHe «MHPOPMAIMOHHBIE TEXHOJOTMH B OWOTEXHOJIOTHH U
OMOMHKXCHEPUW» HAIIPABJICHO Ha (POPMHUPOBAHUE Y O0YUAIONTUXCS CIACAYIONIINX KOMIIETCHITHIA:

Koa n HauMeHoBaHue NuaukaTopbl JOCTHXKEHUS KOMIIETEHIIUN
KOMIIeTeHIMii

OIIK-2. Cnoco6en ncnonn3oBars | MOIIK-2.1. 3naeT ocHOBBI OMOMH(DOPMATHKH U
CIEIUaTU3UPOBAHHOE MMOHMMAaeT 3HauYeHHE MH(POPMAITMOHHON 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
npodeccnoHaTBEHOM BBIYHCIUTEIILHON TEXHUKH, 0a3 TaHHBIX, IPOTPAMMHBIX
IEeITEIbHOCTU MIPOJYKTOB U pecypcoB MHTepHeTa AMis peieHus 3aaa4

poecCHOHABHOM IeATEITBHOCTH

OIIK-5. Crioco6en manupoBats | MOIIK-5.1. 3HaeT MeTo1bl IIaHUPOBAHUS, OpPraHU3ALUU
Y IPOBOJIUTH KOMIUIEKCHbBIE Y IPOBEJICHUS] HAYYHO-HMCCIIEA0BATEIbCKUX padboT B
HKCHEPUMEHTAIbHbBIE U PACYETHO- | 001acTH OMOTEXHOJIOTUU

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

paspaboTaHHOU Tporpamme, Hay4YHO-HCCIIeI0BATENbCKIE PAOOTHI B 00JIACTH
KPUTUYECKH aHAJIU3UPOBATb, OMOTEXHOJIOTHHI

000011aTh HHTEPIPETUPOBATH NOIIK-5.3. Bnaneer MmeTogamMu TeOpEeTUIECKOTO aHATH3a
MOJTyYCHHBIE Y SKCTIIEPUMEHTAILHON OIICHKU TEOPETUUECKUX TUTIOTE3

OKCIICPUMCHTAJIbHBIC TaHHBIC

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOI NMPOrpaMMbl

JlucummiuHa OTHOCUTCA K 00s13aTesibHOM yacT O10ka b1 ucuumniune! (Moxynn).

JucuuruimHa «VH(pOpMAlMOHHBIE TEXHOJOTMH B OMOTEXHOJIOTMM U OMOMH>KEHEPHUH»
B3aMMOCBS3aHa JIOTHYECKH U COJIePKaTeIbHO-METOIUYECKH CO CIEAYIOIUMHU AUCUUIUTMHAMUA U
npakTukaMu: «MeTo10I0THsl HAyYHOTO MMO3HAHUA», «YyeOHas (IeAaroruueckas) NpakTUKay.

3. CTpyKTypa M cofep:KaHue TUCIUTIIAHbI

OO011ast TPYI0EMKOCTh JUCIUILTAHBI COCTABIsET 3 3aueTHBIX eauHuIlbl (108 acos).



3.1. Buapl yueOHoI paboThI H TPYA0EMKOCTh

Ne Bit yue6Hoii paGoTsI KoauyecTBO 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. TemaTnyeckuii NJaH U3yYeHUs TUCHHUININHBI

TpynoemMkocTh, 4yac
AyauTopHasi paboTa 2
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1. | Tema 1. MUHpOpManimOHHBIE 12 2 4 4 - 2
TEXHOJIOTUU B OMOTEXHOJIOTUSAX H
OMOMH)KCHEPUU
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
MoCIeI0BaTeIbHOCTEN
6. | Tema 6. Ctpoenue u ¢pyHKIMU OEIKOB 12 2 4 4 - 2
7. Tema 7. MeToapl MOACTUPOBAHUS U 16 4 4 4 - 4
OLICHKH B3aUMOJIEHCTBUI OETKOB C
suradamu 1 JIHK
8. | Tema 8. Ananu3z npoduieii s3Kkcrpeccun 12 2 4 4 - 2
TCHOB
Hroro | 108 18 36 36 - 18

3.3. Conepxkanue TUCHUTINHBI

Tema 1. UndgopManuoHHbIe TEXHOJIOTHH B OMOTEXHOJIOTUSX M OMOMHKEHEPHHT

OO0muit  0030p BO3MOXHOCTEH COBPEMEHHBIX HH(OPMALMOHHBIX  TEXHOJIOTHH.
OcobeHHOCTH OMOTEXHOJIOTUH ¢ TOUKU 3pEeHUsl KOHTpouisi. buontkeHepus. buonnxenepus, kak
MH(pOPMaLMOHHBIN porecc. Tunoseie 3a1a4u OMOUHXKEHEepUU. OcoOenHoctu
UHPOPMALIMOHHBIX 3a7auy B OuorexHosorus. Konuenuus OONbIIMX JaHHBIX. TeXHUYECKHE
po0JieMbl, BO3HUKAIOIIKE MpU paboTe ¢ OONbIIMMH JaHHBIMU. DTHYECKHUE U 3aKOHOAATEIbHBIC
orpaHu4eHusi. VCKyCCTBEHHBIH MHTEIEKT. 3aJadyd, YCIHEIIHO pelaeMble € MOMOIIBIO
HCKYCCTBEHHOI'O MHTEJIJICKTA.




Tema 2. MaremaTu4ecKde OCHOBbI HMH(OPMAIMOHHBIX TEXHOJOIMH B
OMOTEXHOJIOTUAX

OcoOeHHOoCcTH  MaTeMaTU4YeCKUX  Mozenedl B OuoTexHosorud. [lmanupoBanue
HKCIEPUMEHTA M MOCTPOCHHE HKCIEPUMEHTAIBHBIX MOJIeNieii OMOTEXHOIIOTHYECKUX OOBEKTOB M
cucteM. O1leHKa HEOOXOAMMOI0 KOJMYECTBA SIKCIIEPUMEHTOB, OlleHKa TpeOyemMoro o0béMa 0azbl
nanabix. McnonezoBanne JICM-mertoma. Ilpumenenme JICM wmetona s (opMupoBaHHS
runore3 o OWOJIOTMYECKUX CBOMCTBaX XUMHUYECKHX BellecTB. Meroauka (HopMUpPOBaHUS
TUIIOTE3, METOJIbl U KPUTEPUU JJIs1 UX IIPOBEPKH.

Tema 3. Buonndgopmaruka

[Ipenmer u 3amaun OuouHdopmaruku. VcTopuss BO3HUKHOBEHHS U  pPa3BUTHE
OnomHpOpMAaTUKKW KaKk OTAECTbHOW Hayku. (OCHOBHBIE  HAmpaBJICHUS  COBPEMEHHOM
OuonHpOpMaTHKN (CTPYKTypHass W (YHKIMOHAJIbHAs TEHOMHKA, W TMPOTECOMHKA). MeTo b
NOJy4eHUs OMOJIOTUYECKHX JaHHBIX. PaboTa ¢ OMOJOTMYECKUMH JaHHBIMH. MeTOJ0JIO0THS
UCIIOJIb30BaHUs MOAX0/I0B OMoMH(OpPMATUKH AJsl pelieHuss (pyHIaMEHTaIbHBIX U MPHUKIAIHBIX
3amad. Kimaccudukanms 6a3 n1aHHBIX (aBTOMAaTUYECKHE, apXUBHBIE, KYPUPYEMBIE).

Tema 4. Ba3bl JaHHBIX HYKJIECOTHIHBIX MOCJIEI0BATEILHOCTEl

OcnoBHubie 0a3bl ganHbIX: GenBank, RefSeq, Nucleotide, SwissProt, TrEMBL, PIR,
PDB, Ganku OenkoBeix cemeiictB (Pfam, InterPro, SCOP), 6a3bl gaHHBIX MeETa0OJIMYECKUX
nyTei u 6enok-0enkoBrix Baumoaeiicteuil (KEGG, Reactome) HanpaBnenHslii mouck mo 6azam
JAHHBIX. METO/ bl TOJIYYeHHSI HYKJICOTUIHBIX TTocnenoBaTenbHocTe. CekBenupoBanue LII u 111
MOKOJICHUSI.

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

Unentudukaropsl 3anuceit B 6anke GeneBank. Ctpykrypa 3anucu GeneBank.

I'enomuas uapopmarus. KoopanHaTel reHa, MOMCK COCEIHUX TCHOB.

[Touck xoaupyromux obnacreit rena. Coxpanenue nocnenosarenbHocTeit FASTA.

[Touck mo 6azam NCBI. ENTREZ.

Tema 5. IlapHoe BbIpaBHUBaHUE MOCJIe10BATEIbHOCTEH

Pabora ¢ mocnemoBatenbHOCTSAMH. IlapHOe BBIpaBHHMBaHHUE: JIOKalbHOE, II0OATBHOE.
[Mouck nmocnenonarensHocteit BLAST (Basic Local Alignment Search Tool). ITouck mapuipyra
BbIpaBHMBaHU. [[uHamuueckoe nporpammupoBaHne. OneHKa BBIPAaBHUBAHUSA: MATPHUIIbI 3aAMEH,
mrpadsl 3a aenenuu. OnpenenceHUs U TEPMUHOJIOTUSL BblpaBaHWBAaHUU. AnroputMbel CMuUTTa-
Barepmana n Huanmana-Bynma. [Taket nporpamm [uist moctpoeHus BelpaBHuBanunii EMBOSS.

[IpumeHneHue J0KaIbHOTO BhIpaBHUBAS JJIs TOKCKa nocienoarenbHocteid. BLAST.

OcnoBel BLAST: onienounas ¢pynkuus (BitScore), Xami-Ta0iauiisl.

OnTumu3anus nouckKa rnocie0BaTeIbHOCTEN.

Tema 6. CTpoenne u pyHkiumn 6e1K0B

CrpykrypHas OuouHpopmaTtuka. OCHOBHbIE METOJbl W HUX MpHUMEHeHHe. MeToabl
paciiupoBKM M MpeACKa3aHWs  NPOCTPAHCTBEHHBIX  CTpyKTyp.  llpencraBnenue
IPOCTPAHCTBEHHBIX CTPYKTYp B OmomH(popmaTuke. baHKM MpOCTPaHCTBEHHBIX CTPYKTYp. baHk
PDB. Ilouck no 6anky nanusix PDB u coxpanenue pesynbratoB. ®opmar 3anucu PDB.

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

MonekynapHblii  TOKMHT. JIBe 3amaum  MOJIEKYJSIPHOTO  JIOKMHIA-  IeHepanus
KOH(opManuit 1 oneHka. [IoAroToBka CTpyKTyp ¥ MpUMEpPHI 3aITycKa.

MonekynsipHasi TuHaMuKa. MosekyspHas MeXaHHKa vs KBaHToBasi MexaHuka. CuinoBoe
noste. IloAroToBka M 3amycK MOJIEKYISIPHOU TMHAMUKU.



Tema 8. Ananu3 npoduiiei IKCIpeccur reHOB
Dkcopeccusi TEHOB. MeTolbl  OLICHKU O3KCIOPECCHMM TEHOB: THOPUAM3ALMOHHbBIC

MHKPOYHIIbI U CCKBCHHPOBAHUC TPAaHCPHUIITOMA. CraTtucTudeckas o6pa60T1<a OKCIIPECCHUOHHBIX
JaHHBIX. ba3el 9KCIIPCCCHUOHHBIX JAaHHBIX.

NGk~ WNE

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

WNudopManroHHbIe TEXHOJIOTUN B OMOTEXHOJIOTUSIX U OMOUHKEHEPHH
Matematuyeckue OCHOBBI HH()OPMAIIMOHHBIX TEXHOJIOTUN B OMOTEXHOJIOTHUIX
Buonndopmaruka

ba3bl JaHHBIX HYKICOTHUAHBIX M1OCJIE0BATEIbHOCTEN

[TapHoe BbIpaBHHBaHME TOCIIEIOBATEIBHOCTEH

Ctpoenue u GyHKIMH OEIKOB

Metoapl MOACIUPOBAHUS U OIEHKH B3aUMOJIecTBHM OenkoB ¢ nuranaamu 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. IlpuMeHeHne perpecCCHOHHOTO aHAIN3a IS PELICHUST OMOTEXHOIOTUYECKHUX U
OMOMH)KEHEPHBIX 33/1a4.

4. CTaTHCTUYECKHE METO/IbI aHAJIN3a a/ICKBATHOCTH MaTEMAaTHUYECKHX MOJIEIeH B
OMOTEXHOJIOTHH.

5. Pabora B Jupiter Notebook: ncrosp3oBanne cpeicTB BU3yaaH3alli, MaTeMaTHYECKON
CTaTHCTUKHU U ONTHMHU3AIINH.

6. [Tonrotoeka naraceroB. Vcrons3oBanue cepsuca Robolow miis moaroToBku natacera u
CO3JJaHUSI CUCTEMBI PAaCIIO3HABAHUS H300paKeHUH.

7. Pabora B Jupiter Notebook: co3manue, o0yueHre U HCIOJIb30BaHKE HEHpOCeTEi.

8. MonenupoBanue AMHAMUKA (PEpPMEHTAIINH.

9. IlogOop KMHETHYECKHX TTapaMeTpoB Tporiecca pepMeHTaIIH.

10. Ananu3 pabOTHl aBTOMAaTHYECKOIM CUCTEMBI CTAOMIIM3ALIH TEMIIEPATYPHOTO peXrUMa B
depmenTtaTope: cumynsanus noseneHuss ACP tremneparypbl npu Bo37eCTBUM Ha 0OBEKT
YIIPaBJICHUS pa3HBIX BO3MYILAIOIINX BO3/ICHCTBUA.

4. YuyeOHO-MeTOAMYEeCKOE U MH(OPMAIIHOHHOE OOecIeYeHne

4.1. OcHoBHasi JuTEpaTypa

ABTOMaTH3UPOBAHHBIE CHUCTEMBI 00pabOTKH HHGOPMALMK U YIOPABICHUS KauyeCTBOM
HaHoOMpoaykIwuu : y4ed. mocodue / T. b. Huctskora [u ap.] ; CIIGI TU(TY). Kad. cucrem
aBTOMATHU3HP. MTpoekTupoBanus u ymp. — CII6. : [6. u.], 2013. — 87 c. (Ob)

Bonomguenkosa, JI.A. buoundopmaruka : [16+] / JI.A. BonoguenkoBa ; MUHUCTEPCTBO
oOpazoBanuss u Hayku P®, Omckuii rocynapcTBeHHbI yHHBepcuTteT uM. @O. M.
HocroeBckoro. — Omck : OMI'Y um. @ .M. JloctoeBckoro, 2018. — 44 ¢. : ui1. — Pexum
noctyna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&amp;id=563147.
I'ymepoB, A. M. Marematnueckoe MOJETUPOBAHUE XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB :
yue0. mocodue st By3oB / A. M. 'ymepos. — 2-¢ u3n., nmepepad. — CII6. ; M. ; KpacHomap :
Jlanb, 2014. — 176 c. (OBC «Jlanby).


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 : Jlanb, 2013. — 192 c. (OBC «Jlanby)

Hopenxos, . I1. ABromaTtu3upoBanHble HHPOPMAITMOHHBIE CUCTEMBI : y4e0. mocodue ams
By30B / U. I1. Hopenkos. — M. : 3n-Bo MI'TY um. H.D. baymana, 2011. — 342 c.
®enotosa, E. JI. UHdopManimoHHbIE TEXHOJIIOTHH B HayKe U 00pa3oBaHuM : yue0d. mocobdue /
E. JI. ®enortoBa, A. A. ®enotoB. — M. : ®opym ; M. : UHOPA-M, 2011. - 334 c.

Xapa3zos, B. I'. IHTerpupoBaHHbIE CUCTEMBI YIIPABJICHNUS TEXHOJOTMYECKUMMHU MIPOLIECCAMU :
yuae0. mocobue s By30B / B. I'. Xapa3os. — 3-e uzz., nepepad. u qon. — CII6. : TIpodeccus,
2013. - 655 c.

4.2. JlomosHMTeJbHAs JIUTEpaTypa
Jonathan M. Keith. Bioinformatics. Structure, Function and Applications [DnaekTpoHHBIN
pecypc]. — Springer, 2008. — 502 p. ISBN: 978-1-60327-429-6 (Online)
Xénbthe X.-J., 3unmias B. Ponwbsn [., ®onabkepc I'. MonekynspHoe MoOAEIHpOBaHUE:
TEOpHsl M IpakTuKa [ DnekTpoHHsiid pecypc]. M.: bunom. Jla0. 3nanwmii, 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
HHGopMalHOHHBbIE CIIPABOYHbIE CHCTEMbI

1. https://online.mospolytech.ru/ - CJIO Mockogsckoro ITonutexa
http:// uniprot.org/ — SWISS-PROT|UniProt the protein sequence data bank, 6a3a manubIX
UniProt
http://www.expasy.org/sprot/ — 6a3sl manHbix Swiss-Prot, TrEmbl, UniProt Ha cepsepe
ExPASy (Expert Protein Analysis System) IllBeiitiapckoro Muctutyra bruonHdpopmaTuku
SIB
http://www.ebi.ac.uk/uniprot/ — 6a3za qanusix UniProt Ha cepBepe EBporeiickoro uHCTHTYTa
ouonngpopmaruku (European Bioinformatics Institute, EBI)
http://www.jcbi.ru/  — OObenuueHubii  LIeHTp  BBIYMCIUTENBHOW  OWOJOTHM  H
OMOMH(OPMATUKH, PYCCKOSI3BIYHBIN MH(pOpMaMOHHBIN caiit ¢ Web-anpecamu u kpatkoit
XapaKTePUCTHKON MOJIEKYIISIPHO-ONOIOTHYECKUX 0a3 JTaHHBIX
http://www.ebi.ac.uk/services — BuounHbopMaTHyeckre CEepBHCHI, MPEICTABICHHBIC Ha
MopTaje eBpONnencKoro MHCTUTyTa OMOMH(POPMATHKN
http://bioinformatics.ru/en/Resources/Books/ - Criricok y4eOHOi TuTepaTypsl
http://www.reactome.org/ - 6a3a 1aHHBIX METAOOIUUECKUX MyTEH
http://www.kegg.jp/kegg/ - 6a3a maHHBIX METaOOIMIECKUX MyTeH

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

5. MarepuajibHO-TeXHU4YECKOE o0ecredeHue
Knacc 6a30BbBIX I/IH(I)OpMaI_II/IOHHLIX poneccoB U TEXHOJIOTHH: yqe6Ha;1 MC6CJIB, JOCKa.

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

JlekuMoHHas ayauTopus: y4yeOHas MeOenb, MYJIbTUMEIUHHBIA MPOEKTOpP, HOYTOYK.

MynbsTuMeniiHas nHTEepakTUBHAs 1ocka ScreenMedia.

Peanuzanms O6pa30BaTCHLHOﬁ mporpaMmaI obecneunBaeTCs AOCTYIIOM  KaXIO0TO

CTyJIeHTa K HH(OPMAalMOHHBIM pecypcaM — OuOiInoTedHOMY (OHAY M CETEBBIM pecypcam
WNurepHer.


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 peKOMEHIANMHU ISl TpenojaBaTeisi MO OPraHU3aALUU
o0yueHus

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

OcHoBHast (QopMa wu3yyeHHS U 3aKpeIJICHUA 3HAHWA 10 3TOM JUCHUIUIMHE —
npaktudeckas. llpenonasarens JODKEH IIOCIENOBAaTEIBHO IPOBECTH PsAl  MPAKTUYECKUX
3aHATUH, B XOJ€ KOTOPBIX CIIEAYET COCPENOTOYUTh BHHMMAaHHE HA KIIOYEBBIX MOMEHTAX
KOHKPETHOI'O TEOPETHYECKOT0 MaTepHaja, a TaKKe OPraHHU30BaTh IPOBEACHHE CEMUHAPCKHUX
3aHATUH TakuM OOpa3oM, YTOOBI AKTHBH3HPOBATH MBIIUICHUE CTYACHTOB, CTUMYJIHPOBATH
CaMOCTOSITENIbHOE M3BJIEYEHHE MMU HEOOXOAMMOH MH(pOpMalMU W3 PA3IUYHBIX HCTOYHHUKOB,
CPaBHUTEJIBHBIM aHAIU3 METOAOB PpELICHUN, COIOCTABICHUE IIOJYYECHHBIX pPE3YJIbTATOB,
(GOopMyYIHPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IVISIOB HA MHOTHE CIIOPHBIE TPOOIIEMBI.

OcHOBY y4yeOHBIX 3aHATHM IO IUCLUUIUIMHE COCTaBJSIOT IpPaKTUYECKHe 3aHATusA. B
nporecce OOydeHHMs] CTYAEHTOB MCIIOJB3YIOTCSI pas3idyHble BHJbl Y4E€OHBIX 3aHATUH
(ayAMTOpHBIX U BHEAyIUTOPHBIX): CEMHHAPCKUE 3aHSTHUS, KOHCyabTaluu U T.4. Ha mepom
3aHATHM 0 JaHHOM y4yeOHOHM AMCUUIUIMHE HEOOXO0AUMO O3HAKOMHUThH CTYAEHTOB C HOPSIKOM €€
WU3Y4YEHUS, PACKPBITh MECTO U POJIb TUCLHUILIMHBI B CUCTEME HAYyK, €€ IPAKTUYECKOE 3HAYCHHUE,
JIOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapbl, OTBETUTh HA BOIIPOCHI.

[Tpu mOATroTOBKE K MPAKTUYECKUM 3aHATHIM 10 Kypcy «HpOopMalmoHHbIe TEXHOIOTHN
B OHOTEXHOJIOTUM U OHOMH)KEHEpUU» HEOOXOAMMO MpoAyMaTh IUIaH HUX I[POBEICHMS,
O3HAKOMUTBHCSI C HOBUHKaMM y4yeOHOM M METOJUYECKOW JIUTeparypbl, MyOIuMKalusIMU
NEPUOANYECKOH IeYaTH M0 TeME NMPAKTUUYECKOTO 3aHATHS, ONPEACIUTh CPEACTBA MAaTEPHUAIbHO-
TEXHUYECKOTO 00ECIICUCHUS 3aHITHS U TIOPAIOK UX UCIIOJIH30BAHUS.

B xozme mpakTHueckoro 3aHATHs NpenojaBaTelb JODKEH Ha3BaTh TeMy, YydeOHbIE
BOIIPOCHI, O3HAKOMHUTH CTYACHTOB C IEPEYHEM OCHOBHOW M JONOJHUTEIBHOMN JIMTEPATyphI IO
TEME 3aHATUS.

Bo Bpemsi mepBoro 3aHsTHs 00OCHOBATH MECTO M pOJIb M3y4yaeMOW TEeMbl B y4eOHOM
JUCLUIUIMHE, PacKpbITh €€ MPAaKTUYeCKOe 3HaueHHe, B MOCIEIYIOUIMX 3aHATHAX HE0O0X0IUMO
yBSI3aTh €€ TeMy C MpeAbLAYIIMMH, HE Hapyllas JIOTUKM H3JI0XKEHHs y4eOHOro marepuana.
3aHsATHE ClIeyeT HauMHaTh, TOJIBKO YETKO 0003HAUUB €€ XapakTep, TEMy U KpYyr TeX BOIIPOCOB,
KOTOPBIE B €€ X0/1e OylyT pacCCMOTPEHBI.

B 3akmiouMTenbHOM YacTu 3aHATHS HEOOXOIUMO cOpMyIupoBaTh OOLIME BBIBOIBI 110
TeMe, pacKpbIBAIOIINE COJEPKaHUE BCEX MOCTaBICHHBIX BOIPOCOB. OOBSABUTH IJIaH OYEPETHOTO
CEMUHAPCKOI0 3aHATHUSA, AaTh KPATKUE PEKOMEHIAIUU 10 IIOATOTOBKE CTYACHTOB K CEMUHAPY.

[Ipu 3TOM BO BCEX YACTSIX 3aHATHS HEOOXOAMMO BECTH JHAJIOT CO CTYIAEHTaMM U J1aBaTh
CTYZICHTaM BO3MO>KHOCTb JUCKYTHPOBATh MEKIY COOOM.

enp mpakTHuUecKUX 3aHATUN 00eCNedYuTh KOHTPOJb YCBOEHHUS y4eOHOro marepuala
CTYACHTaMH, pacIIUpeHUe U YriayOJleHue 3HAHHM, MMOJyYeHHBIX UMHU B XOJI€ CaMOCTOSITEIbHOMN
pabotbl. IloBpimieHNe >PGEKTUBHOCTH NPAKTUYECKUX 3aHATUH JOCTUTAeTCs MOCPEACTBOM
CO3JIaHUs TBOPUECKOM 0OCTAaHOBKH, PAacIoNIaralolieil CTyIEHTOB K BBICKA3bIBAHUIO COOCTBEHHBIX
B3IJISI0B U CYXKICHHM 10 00CyKIaeMbIM BOIPOCaM, >KEIaHUIO Y CTYJEHTOB 1OpadoTaTh y JOCKU
IIPU PELICHUH 3a/1a4.

[locne Kaxmoro mpPakTHYECKOrO 3aHATHS CHeNaTb COOTBETCTBYIOIIYI 3alUCh B
KypHajJax y4yeTa IMOCEIIaeMOCTH 3aHSATHH CTyJEHTaMH, BBIICHUTH Yy CTApOCT Y4EOHBIX TPy
MPUYMHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHAX. [IpOBOAWTH IpynmoBble M WHIMBHIyAJIbHBIC
KOHCYJIBTALIUM CTYJEHTOB II0 BOIIPOCaM, BOZHUKAIOIIUM Y CTYIEHTOB B XOJ€ MX IOATOTOBKH K
TeKyIIeW U MPOMEXYTOUHON aTTecTaluu Mo y4eOHOW NHCUUIUIMHE, PEKOMEHJ0BaTh B MOMOILb
yueOHbIE U IPyTUe MaTepualbl, a TAKXKe CIPABOYHYIO JIUTEPATYPY.



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

6.2. MeTozmqecm/le YKRazaHusd 1Jisd oﬁyqaloumxm 10 OCBOCHUIO JUCHUITIIMHBI

VYcnemHoe uzyueHue Kypca TpeOyeT MOCelIeHUs U aKTUBHOM padOThl HA CEMUHAPCKUX
3aHATUAX, BBIIIOJIHCHHUA BCEX y‘IG6HbIX 3aHaHHﬁ npenoaaBareisd, O3HAKOMJICHHUA C OCHOBHOH M
JOTIOTHUTEIbHOU JuTepaTypoi. OOydaromeMycss He0OX0AUMO PEryIsipHO OTBOAMTH BpeMs AJisi
IMOBTOPCHUA HpOﬁHGHHOI‘O Marcpuajia, HOpoOBCPAA CBOM 3HAHUSA, YMCHHA W HABBIKH IIO
KOHTPOJIbHBIM BOIIPOCAM.

Kax/iplii cTyIeHT TOJKEeH caM TUIAHUPOBATh CBOIO CAMOCTOSITENILHYIO paboTy, HCXOs U3
CBOMX BO3MOXKHOCTEH M NMPUOPUTETOB. DTO CTUMYJIUPYET BHIIOJHEHHE pabOThI, co3aaeT Oolee
CIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIIFHO CKA3bIBACTCS HA YCBOSHUH MaTepHaa.

Baxxno monHee yuectb 00CTOSITENHCTBA CBOEH pabOThI, YSICHUTD, UTO SBIISIETCS TI1aBHBIM
Ha JJAaHHOM 3Tare, KaKyko MocIeI0BaTeIbHOCTh pab0THI BHIOPATh, YTOOBI BHIITOJHUTD €€ JIy4Ille U
C HAMMEHBIIIMMU 3aTpaTaMy BPEMEHH U SHEPTHUH.

JI1st TUI0I0TBOPHOM pabOThl HEMATIOBAXKHOE 3HAYCHHE MMEET 00CTaHOBKA, OpraHU3aIIMs
pabouero mecta. HyxHo 106HUTBCS, 4TOOBI MECTO pabOTHI IO BO3MOKHOCTU OBLIO MOCTOSIHHBIM.
Pabora Ha NpPUBBIYHOM MeCTE JAeNaeT ee Ooiee IIOMOTBOPHOH. IIpomyKTHBHOCTH pabOTHI
3aBHCHUT OT MPABUIBLHOTO YepeOBaHMs Tpyia U oTabixa. [loaToMy KaXKble yac WU JBa CleayeT
nenath nepepbiB Ha 10-15 MunyT.

[Ipu camocrosTensHOM MpOpabOTKE JOMAITHUX 3aJaHUM M HATUCAHUS WHAUBUAYAIbHBIX
paboT cTyAeHTaM pEKOMEHAYETCsS TOJIb30BaThCA OMOJIMOTEYHBIM (POHIOM JIMTEPATYPHI
(yueOHUKaMHU M TMEPUOIUYECKUMH U3JAHUSAMH), a TakKe€ METOJWYECKUMHU YKa3aHUSMHU II0
BBINIOJTHEHUIO CAaMOCTOSATEIbHBIX PadoT.

7. MOH] OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI 1 OLICHUBAHUSA Pe3yJIbTATOB 00y4eHUs

C(bOpMHpOBaHHOCTL KOMHeTeHLII/Iﬁ npn H3YYCHUHU  JUCHUIUIMHBI  OIPCACIIACTCA
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 KpUTEpHH OLIEHUBAHUS Pe3YJIbTATOB 00YUY€EeHUsI

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

[IpomexyTrouHas arrecTtanus oOyyaroumxcs B (opMe 3aueTa U SK3aMeHa MPOBOJIUTCS IO
pe3ysbTaTaM BBIIOJIHEHUsI BCEX BUIOB yuyeOHOM paOoThbl, MPEeIyCMOTPEHHBIX y4EOHBIM IJIAHOM
0 JaHHOW JWUCUUIUIMHE, NpPU D3TOM YUMUTHIBAIOTCA PpE3yJbTaTbl TEKYIIEro KOHTPOJIA
ycrieBaeMoOCTH B TeueHHe ceMmecTpa. OlleHKa CTeNeHUu JOCTIKEHHsS OO0YyJarolMMHCs
IUTAHUPYEMBIX PE3yJIbTaTOB OOyUYEHUS M0 TUCIUILIMHE TPOBOJUTCS MPEnoaaBaTeieM, BeIyIuM
3aHATHSL 1O JAMCLMIIMHE METOJOM OJKCIEpTHOM oneHku. [lo wuroram mnpoMeKyTOdHOMN
aTTecTallly 3a TEepPBBI CEeMeCTp HM3Y4YEeHHs MO JWCHUUIUIMHE BBICTABISETCS OLIEHKA «3aUTEHO»,
«HE 3a4TE€HO», [0 UTOraM HM3YYEHHs BCEW IMCLUUIUIMHBI BBICTABISIETCS OLEHKA «OTIUYHO»,
«XOpOUIO», «yIOBIETBOPUTEIIBHO» UIIH «HEYAOBIETBOPUTEIIBHOY.

Ikana oueHNBaHUA Onucanue

3auTeHo BrinonHensl Bce BUIBI y4eOHON palbOThI, MPelyCMOTPEHHbIE Y4eOHBIM




mwiaHoM. CTyIeHT HAEeMOHCTPUPYET COOTBETCTBHE 3HAHWUW, YMEHUH,
HaBBIKOB MPHUBEACHHBIM B TaldHIaX I[OKa3aTeneil, omnepupyet
HpHOGpeTeHHBIMI/I S3HAHUAMHU, YMCHUAMH, HABBIKAMU, IIPUMCHACT UX B
CUTyallUsX TOBBIICHHON ciokHOCcTH. Ilpm 3TOM MoOryr 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 oauH wunum  Oosiee  BUAOB  yueOHOH  paboTHI,
MPEIYyCMOTPEHHBIX y4eOHbIM IuIaHOM. CTYAEHT JeMOHCTPHPYET
HEIIOJIHOE€ COOTBETCTBUE 3HAHMM, YMEHUM, HAaBBIKOB IIPUBEICHHBIM B
TaOIMIIAX  IOKa3aTened, JONMYyCKAIOTCs  3HAYMTEIbHbIC  OLIMOKH,
IIPOABIIAECTCSA OTCYTCTBHME 3HAHMW, YMEHHMM, HAaBBIKOB II0 psny
[IOKa3aTesae, CTYJEHT HCIBITHIBAECT 3HAUYUTEIbHBIC 3aTPYAHEHUs IIPU
OIIEpUPOBAHUU 3HAHUSAMU M YMEHUSMHU IIPU UX IEPEHOCE HAa HOBBIC
CUTYAalUH.

[IIxana oueHNBaHUA

Onucanue

O1inyHo

BoinmonHensl Bce BUAbl y4eOHOM palbOThI, IPEeayCMOTPEHHbIE Y4EeOHBIM
maHoM. CTyAeHT AEMOHCTPUPYET COOTBETCTBHME 3HAHUM, YMEHUH,
HAaBBIKOB TMPHUBEACHHBIM B TalJHMIaX MOKas3aTeled, omepupyer
MPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSMHU, HABBIKAMHU, MPUMEHSET UX B
CUTyallusiX TOBBIIICHHONW cJoXKHOCTU. [Ipm 3TOM MOryT OBITH
JOTYIIEHbl HE3HAYUTEIbHBIE OIMOKU, HETOYHOCTH, 3aTPYAHEHUS TMPHU
AHAJIMTUYECKUX OIlepalUsX, MEPEHOCE 3HAHWW U YMEHUW Ha HOBBIE,
HECTaHJAPTHBIE CUTYalUH.

Xopomo

BoinonHeHsl Bce BuAbl yueOHOM paboThl, IPEeIyCMOTPEHHbIE YUEOHBIM
wiaHoM.  CTyleHT  JAEMOHCTpPUpPYET  HEMOJHOe,  IMpaBHIbHOE
COOTBETCTBHE 3HAHWH, YMEHWH, HABHIKOB NMPUBEJICHHBIM B TaOIHIIax
nokaszateneif, aubo ecim TNpu  ITOM ObUIM  JONyHIeHbl 2-3
HECYIIECTBEHHBIEC OIITHOKHU.

Y 10BIETBOPUTETIBLHO

BoinonHeHsl Bce BuAbl yueOHOM paboThl, IPEeIyCMOTPEHHbIE YUEOHBIM
m1aHoM. CTYyIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, B KOTOPOM
OCBEIIICHA OCHOBHAs1, Han0oJiee BaKHasl 4acTh MaTepHaia, HO IIPH 3TOM
JIONyIIeHa OJTHA 3HAYUTEIbHAasl OIIMOKa UIX HETOYHOCTb.

HeynosnersopurensHo

He BemmonmHen oauH wuiaum  Oosiee  BUAOB  yuyeOHOM  paboThl,
MPEeIyCMOTPEHHBIX y4eOHbIM TuTaHOM. CTYIeHT JIeMOHCTPHpYET
HETOJHOE COOTBETCTBUE 3HAHMN, YMEHHH, HAaBBIKOB NPUBEACHHBIM B
TabnuIax TOKa3aTesieid, JOMYCKAIOTCS 3HAYUTEIbHBIE  OIIMOKH,
NPOSIBJISIETCS. OTCYTCTBHE 3HAHWM, YMEHHH, HaBBIKOB IO psay
MOKa3aTeJiel, CTY/[IEHT HCIBITHIBACT 3HAUMTENBHBIC 3aTPyTHEHHUS TPU
ONEPUPOBAHUU 3HAHUSAMHU M YMEHUSMH IpPHU UX MEPEeHOCe Ha HOBBIE
CUTYaIlNH.




7.3. OueHo4HbIe cCpeCcTBA

7.3.1. Texkyuuii KOHTPOJIb

Bonpoc 1. Kakue 3a1a4m yCHemnHo penarTes ¢ MIOMOIIBI0 HCKYCCTBEHHOTO HHTEIIEKTa?
A) pacnio3HaBaHus 00pa3oB

b) ¢poaaunra 6enxon

B) skcTpanonsiuu sKkCriepuMeHTaIbHBIX TAHHBIX

') BeIpaBHUBAaHUS T€HOMHBIX TIOCIIE0BATEIBHOCTEH.

Bomnpoc 2. Jupiter Notebook a0 ...?

A) MHTErpHMpOBaHHAsl cpela pa3padoTKu, MO3BOJISIONIANA PAd0TATH € PA3JIHYHBIMHA
SI3bIKAMU MPOrPAMMHPOBAHUSA

B) pemakrop Python

B) s13b1k mporpaMMupoBaHus

I') HelipoHHAas CETh.

Bonpoc 3. [Tpu noMomu ceKBeHUPOBAHUS OIPEACISIOT ...
A) nepBHYHYIO CTPYKTYPY 0esIKOB

b) aMuHOKMCIOTHAS 1OCIE10BaTEIbHOCT 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 CBOWCTBA KOHKPETHBIX BELLIECTB.

Bomnpoc 5. B HacTosiee BpeMsi CUCTEMBl HICKYCCTBEHHOT'O MHTEIIJIEKTa B OCHOBHOM 0a3UpYIOTCS
Ha

A) MHOTOC/IOMHBIX HEHHPOHHBIX CETAX

b) nomHOCBSI3HBIX HEMPOHHBIX CETAX

B) MHOrOCIOWHBIX HEHPOHHBIX CETSIX C OOPATHOH CBA3BIO

I') reHeTHYECKUX aNTOPUTMAX

Bonpoc 6. 'eHeTHYECKUE ANTOPUTMBHI ...

A) JIerko pacnapaJiieJiuBalTcs

b) nnoxo pemaroT yHuMoianbHbIe 3a/1a4n

B) TpeOyroT MOHOTOHHOCTH 11€1€BOM (YHKIIUH

I') Xopou1o pemaroT 3aJa4n SKCTPANOALMN SKCIIEPUMEHTAIBHBIX JAHHBIX.

Bonpoc 7. MHOTOC/I0MHBIE HEHPOHHBIE CETH ...

A) JIerko pacnapaJiieJiuBalTCcs

b) cipaBnsitoTcs TOIBKO C IMHENHO pa3pelIMMbIMU 33/1a4aMHU

B) MoryT ncnosnb30BaTbcs Kak 4acTh T€HEPATUBHO-COCTA3ATENbHOM ceTn
I') xopou1o pemaroT 3aJa4l HHTEPIOJSILIMY SKCIIEPUMEHTAIBHBIX JTaHHBIX.

Bonpoc 8. [lunamuueckoe mporpaMMupoBaHue B OMOH(OpMaTHKE UCIIOTIB3YETCS JUIA ...
A) peuieHHs 321244 BbIPABHUBAHMS 110CJIe10BATEJIbHOCTEH

b) MozenrpoBaHus CIIEKTPOB CIOKHBIX MOJIEKYI

B) skcTpamnonsunn sKcriepuMeHTaIbHBIX TaHHBIX

I') naTEpIIONALINN DKCIIEPUMEHTAIbHBIX TAHHBIX.



Bonpoc 9. Paccrosinue XaMmMmuHra B 6M0HGOPMATHKE UCTIONB3YETC B ...
A) pelieHus 3a1a44 BLIPABHUBAHHS MOCJI€10BATEILHOCTEIH

b) MozenrpoBaHus CIIEKTPOB CIIOKHBIX MOJICKYIT

B) SKCTPAINOJIALINUHA SKCIICPUMCHTAJIBHBIX JaHHBIX

') HHTEPIIOJIAIINY SKCIIEPUMEHTATBHBIX JAHHBIX.

Bonpoc 10. GenBank — sto

A) 6a3a nannbix nociaenosareabnocreii JTHK u PHK

b) onucanue Bcex M3BECTHBIX T€HOB

B) xpanunuine oOpa3oB reHeTHUECKUX MAaTEPUAIOB

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

Bomnpoc 11. Reactome — sto

A) porpamma Juisi MOJICIIUPOBAaHUS (PEPMEHTATUBHBIX PEAKIIUNA

b) 60a3a naHHBIX MyTell OMOXUMHYECKHX PEAKINH B KOHKPETHBIX OPraHu3Max
B) xpanunuie o0pa3oB reHETUUECKUX MaTepUalioB

J1) mporpamMma i IPOBeIeHUSI KBAHTOBO-XUMHUYECKHX PACcUETOB

Bomnpoc 12. BLAST B 6uonndopmaTtuke 310 ...

A) mporpamma sl MOJCITUPOBaHMS PEPMEHTATHBHBIX PEaKIIUN

B) nporpaMmbl Il cpaBHEeHUsI AMIHOKHCJIOTHBIX MOCJIe10BATEIbHOCTEl

B) mocnenoBarenbHOCTh HYKJICOTHIOB, BBI3BIBAIOIIAS HAPYIIICHHE HOPMAJIHLHOTO X0/1a
peILTUKAIIH

') nporpamma 1715t IPOBECHNMSI KBAHTOBO-XHMHUYECKUX PACUETOB.

Bomnpoc 13. Web of Science — 310

A) cucreMa i1 COBMECTHOU pabOTHI Ha/l HAYYHBIM UCCIIEIOBAHUEM TPYIIIBI YUEHBIX
b) oubamnorpaduyeckas u pedeparuBHas nJaaTGopMa HaAyYHbIX MyOJIUKAIUI
B) anextponnas 6ubnuoreka

I') conmanbHast ceTh I UCCIE0BATEIICH.

Bonpoc 14. ResearchGate— sto

A) cuctema uAEHTUGHUKAINY YIEHBIX

b) 6ubnuorpaduueckas u pedeparuBHas miaaThopma HAyIHBIX MyOTUKaIi
B) anextponnas 6ubnuoreka

I') counanbHasi ceThb JJIs HccaeI0BaTe e,

Bonpoc 15. Peectp CAS conepxxut nHhOpMaIuio o

A) mocnenoBarensHocteit JJHK u PHK

B) BeIUUCIHTEIHHBIX AITOPUTMOB ITOMCKA BO3MOKHBIX OMOXHMMHUYECKUX PEAKIIHIA
B) BCeB0O3MOKHBIX CBOMCTBAX M CIIOCO0AX CMHTE3a XMMUYECKUX COeTUHEHU M
M) uccrnenoBaTensix B 0071acTH OMOWHKEHEPHH.

Bomnpoc 16. Roboflow— 310

A) cepBHC VISl CO3JaHUS AAaTACETOB U 00y4YeHHs Mo/ieJieil B 00/1aCTH MAILIMHHOTO 3PEHUS
b) nporpamma pacdéra BO3MOXKHBIX OMOXUMUYECKUX PEeaKIUil

B) BCeBO3MOXKHBIX CBOMCTBAX M CIIOCOOAX CHHTE3a XUMUUYECKUX COSAMHEHHH

') cepBrC MOIETMPOBAHUS CLIEKTPOB CIOKHBIX MOJIEKYJI.

Bomnpoc 17. Google Colab sto
A) conmanpHasi ceTb s UCCleioBaTeNei



B) onuaiin cepBuc 1015 co30aHUA H OTJIAJAKH MPOrpaMM Ha s3bike Python B cpexe Jupiter
Notebook

B) untepdeiic roctyna kK nonoiaHseMoi 6MOIMOTeKe HEHPOHHBIX ceTei

I') 6ubmmorpadudeckas u pedeparuBHas mIaThopMa HAyIHBIX MTyOTUKAIHiA.

Bomnpoc 18. ®opmaT HyKICOTUIHBIX OCJIEI0BATEILHOCTENH, B KOTOPOM HYKJICOTHIbI
0003HaYAFOTCS MPU TTOMOIIH OJTHOOYKBEHHBIX KOJIOB Ha3bIBACTCS

A) FASTA

b) CAS

B) ORCA

') ATCG

Bonpoc 19. I[TouckoBasi cucrema, KoTopasi 00€CTiednBaeT JOCTYIT KO MHOTUM 0a3aM JTaHHBIX
MOJICKYJISIPHOM OMOJIOTHH Ha3bIBACTCS

A) Entrez

B) FASTA

B) CAS

I') Scopus.

Bomnpoc 20. Pubmed 370...

A) moucKoOBasi cucTeMa 1Mo OMOMeITMIMHCKHM HCCJIeI0BAHUIM

b) cucrema oO1eHHs] METMKOB

B) moprain jyist 3arpy3ku 0T4ETOB O KIIMHUYECKUX MCITBITAHHSIX

') opranusanusi, pa3padaTbiBarolias CTAaHIAPThI MyOJIUKAIUNA TEHOMHBIX U METUITUTHKUX
HCCJICTOBaHUM.

Bonpoc 21. 3agaua noucka ONTUMAJIBHOTO IIYTH B CETEBOM I'pauKe OTHOCUTCS K 3aJa4aM
A) TMHAMHMYECKOTr0 NMPOrpaMMHUPOBAHMS

b) nuneliHOro mporpaMmMupoBaHuUs

B) BeImyKJIOTO MpOrpaMMHUpPOBAHUS

') cTaiimoHapHOTrO MPOrpaMMUPOBAHUS.

Bonpoc 22. Meroa BeTBel U rpaHul] ...

A) ucnoJib3yeTcsi AJs pelieHus 3a1a4 KOMMHBOSIKEpa

b) xopomo padoraer 151 KOMOMHATOPHBIX 32124

B) oTsiM4aercs oT MeTOA MOJHOIO NMepedopa, IAroM € 0TCEBOM IOAMHOKECTB
HeI0IYCTUMBIX pelleHHUi

I') sBnsieTcst kaqHBIM aITOPUTMOM.

Bonpoc 23. )KagHble anropuTMsl

A) OBICTPO HAXOAAT JONYCTHMOE, HO He 00513aTe/IbHO ONITHMAJIbHOE pelIeHue

b) ObIcTpo HaxXOAAT pelieHue, HO He 00513aTeNbHO 10ITyCTUMOE

B) mMoryT He HaifT BOOOIIE HUKAKOT'O PELICHUs

I') rapanTHpOBaHHO HAXOAT pEIICHHE MO KpaliHEel Mepe He XYyKe, YeM IIPH MOJTHOM Iepedope.

Bomnpoc 24. PerpeccrnoHHBIN aHAJIN3 O3BOJISIET IOCTPOUTH

A) 3aBUCUMOCTb BBIXOJHOW BEJIMYMHBI OT BXOAHON

b) 3aBHCHMOCTH BBIXOJJHOM BETMYMHBI OT MATEMATUYECKOTO 0XKHIaHNS BXOTHOM

B) 3aBHCHMMOCTb MATEMaTH4€CKOI'0 O5KHIAHHUS BHIXOAHON BEeJITHYHUHBI OT MATEMaTHYECKOI0
0:KMIAHHUS BXOJTHOM

I') 3aBUCHMOCTh MaTEMaTUYECKOTO 0>KMJIAHUS BBIXOJHOMN BEJIMYUHBI OT 3HAYEHUS BXOTHOU
BEJINYMHBI.



Bonpoc 25. mmCIF 310

A) ¢popmart npeacraBjieHUus1 CTPYKTYP KPYIHbBIX MOJIEKY.JI

b) meton uneHTH(UKAMK CTPYKTYP KPYITHBIX MOJICKYJT

B) dopmart npencrasienus npeBpaiieHuil 0EIKOB B )KUBOM KIETKE

I') MeTO OLIEHKM KauecTBa aHaJIM3a MPOObl FTEHETUYECKOT0 MaTepUaa.

Bonpoc 26. PDB st0

A) ¢popmart npeacraBiieHusi TPEXMEPHBIX CTPYKTYP 0eJIKOB

b) meTon nneHTHGUKAIINN CTPYKTYP KPYIHBIX MOJICKYJT

B) dopmart npencrasienus npeBpamieHuil 0EIKOB B )KUBOM KIETKE

') MeTo/1 OLIEHKM KauecTBa aHalM3a IPOObl TEHETUYECKOr0 MaTepHraa.

Bonpoc 27. I'eneTrueckre alropuTMsbl CoIeprKar M1aru
A) HacjegqoBaHue

b) myrauuu

B) oT60p

I') kpoccunrosep.

Bonpoc 28. Meroa MoaenupoBaHusi, O3BOJISIOLINI NpeAcKa3aTh Hauboiee BEITOAHYIO AJIs
00pa30BaHus YCTONYMBOI0 KOMIUIEKCA OPUEHTALMIO U KOHPOPMALIMIO OJJHON MOJIEKYJbI B caiiTe
CBSI3BIBAHUS APYTOW HA3bIBACTCS

A) MOJIEKYJISIDHBIH JOKMHT

b) MonekynsapHbIit GponguHT

B) mmCIF

') BLAST.

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

b) kBaHTOBYIO MEXaHUKY

B) kiaccuueckyro MEXaHUKY ¢ y4€TOM pacnpezeseHHsi MarHUTHBIX MOMEHTOB B MOJIEKYJIaxX

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

') HyKieoTHIHAsT MHTEPIIOJISALMSL.

7.3.2. [IpoMexyTOUHAS] ATTECTAIUA

buonndopmaTika: 00bEKThl UCCIETOBAHUS U METO/IBI.

OcHoBHBIe HanpaBieHUs1 OnonHpopMaTHKH. [TpruMepbI MPaKTHYECKOTO TPUMEHEHHS.
ba3bl nannbIx 6nonornyeckoit nHGopmanuu. Knaccudukanus, npuMepsl.
ba3bl JaHHBIX OETKOBBIX MOCIEI0BATEILHOCTEM.

Ba3bl naHHBIX MOCIE10BATEILHOCTEH HYKJIEHHOBBIX KUCIIOT.

baHku TaHHBIX METa0OINYECKUX MTyTEH.

AHaJn3 SKCIPECCHH T'eHOB.

OcHoBHble OuOHOrpaduyeckue 6a3bl JaHHBIX.

. Peammsanus nmoucka nmo 6azam NCBI: ENTREZ u BLAST.

10. HUcnonp3oanue JICM-MeTona.

11. Bonbime raHHble B OMoH(pOpMaTHKE, BOIPOCH 00€3TMYNBaHUS JaHHbIX.
12. JlokanbHOE BEIpaBHUBAHHE.

LCoNoOAWNE



13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

[Tpumenenue JTUHAMHYECKOTO MIPOrPaMMHUPOBAHUS npu BBIPABHUBAHUH
IIOCJIENOBATEIILHOCTEH.

[TporpaMMHBIE€ CpeicTBa PEIICHUsT ONITUMU3AIMOHHBIX 33724 B OMOMH(OpPMAaTHKE.
MmuoxectBeHHoe BeipaBHuBanue. Clustal.

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

CkpsiThie Mapkosckue mozaenu (HMM).

BripaBHUBaHUS U PUIIOTCHUS.

Tperuunas cTpykTypa 6enka. DoIuHT.

[pencka3anue TPETHYHOW CTPYKTYpbl Oenka. MopemupoBanue romonoroB. Metoasl, [10,
CEPBHUCHI.

PacuéTpl MeETOTAMU KBAaHTOBOW XHUMUMU.

Opronoru, napanoru, romojoru. OnpeaeneHus, XapaKTepUCTHUKHU, TTOUCK.

ANTOPUTMBI TOCTPOEHUST PUIIOTCHETUYCCKUX JICPECBHEB.

PacimmdpoBka HykiaeoTuaHbIx niocienoBatenbHocTe. CekBenuposanue |, 11 u 11l mokonenus.
IloHsiTHIE HEHPOHHBIE CETU: MHOTOCJIOMHBIE HEHPOHHBIE CETH.

OcHOBHBIE 337]a4 UCIIONIB30BaHMsI B OMOH(POPMATHKE TUHAMUYECKOTO TPOrPaMMHUPOBAHHS.
baza nanneix GenBank.

Bbasza nanusix Reactome.

OreHka MaTeMaTHYECKUX MOJISIICH TIPH ITOMOIIY CTATUCTUYCCKIX XapaKTePUCTHUK.

UYro takoe peectp CAS u Kakylo OH COAEPKUT UH(DOpMALIHIO?



