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AHHOTANMA

Lenpto AaHHOW AWMCHUIUIMHBI SBISETCS O3HAKOMUTBH CIyLIAaTeNJIed C OCHOBHBIMH HCTOYHHKAMH JaHHBIX,
UCTIONIb3YEeMBbIX B TEHOMHOW M CTPYKTYpHOH OuoMH(pOpMaTHKe, a Takxke ¢ 0a30BBIMH aJrOpUTMaMH |
MpPOrpaMMHBIMHM TAKeTaMH JJISl aHajiu3a MoiydaeMbIX AaHHBIX. CTyIeHT mociie OCBOGHHs Kypca Oyaer
MOHUMAaTh UCTOYHUKHU JIAHHBIX, UCIIOJIb3yeMbIX B OMOMH(pOpMaTHKe; cocoObl XpaHEHHUs TeHOMHBIX JITaHHBIX;
crocobaM aHaiIM3a TEHOMHBIX JaHHBIX, B YACTHOCTH BBIPABHUBAHUS HYKJICOTHIHBIX MOCIIEIOBATEIBHOCTEN U
MOCTPOCHUS (DPUITOTCHETHUECKUX [EepPEBBbEB; CIIOCOOAM XpaHEHWs JAHHBIX O MOJICKYJISIPHBIX CTPYKTYpax;
MOJEJINPOBAaHUE METOAOM MOJIEKYISIPHOW AMHAMHUKHU; TOAXOAbl K BHUPTYaJbHOMY CKPHUHHHTY JIMTaHIIOB H
pa3paboTKH JIEKApCTB HA OCHOBE CTPYKTYPHBIX JaHHBIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

O3HaKOMHUTH CIyIIarejle C OCHOBHBIMH HMCTOUYHHUKAMH JAaHHBIX, HCIIOJIB3YEeMbIX B T€HOMHOW H
CTPYKTYpHOH OnonH(popMaruke, a Takke ¢ 0a30BBIMU aJITOPUTMAMHU U NIPOrPAMMHBIMH IaKETaMH JUIS
aHaJIn3a MOJTy4aeMbIX TaHHBIX.

3agaum AUCUMIIHHBI
CdopmupoBath akTyaIbHbIE 3HAHUS T10:
1) HMcroynukaMm AaHHBIX, HCIIOJB3YEMBIX B OMOMH(pOpMaTHKE
2) CnocobaM XpaHEeHHS TEHOMHBIX TaHHBIX

3) Crocobam aHanu3a TE€HOMHBIX JIaHHBIX, B YaCTHOCTM BBIPaBHUBAHHUsS HYKJICOTHIHBIX
MOCJIEI0BATEIBHOCTEH 1 MMOCTPOEHUS (PUITOTeHETHUECKUX 1EPEBBEB

4) CrniocobaM XpaHeHHs JaHHBIX O MOJICKYIISIPHBIX CTPYKTYpax
5) Tomxomam K aHANHM3y CTPYKTYPHBIX JaHHBIX

6) Ilonxomam k BU3yaJIM3allUU CTPYKTYPHBIX JaHHbBIX

7) MopenupoBaHHIO METOJIOM MOJIEKYJIIPHOW TUHAMUKN

8) Ilomxomam K BUPTyaJIbHOMY CKPUHHUHTY JIMT'aHIOB U pa3paOOTKH JIEKApCTB HA OCHOBE CTPYKTYPHBIX
JaHHBIX

CdopmupoBaTh HaBBIKM HCIIOJIb30BaHMS OOIIECTBEHHO IOCTYIHBIX 0a3 HAHHBIX C LEJBIO MOTY4EHHS
TC€HOMHBIX U CTPYKTYPHBIX JaHHBIX; aHAJIU3a MOCIEI0BATEILHOCTH T€HOB, B YaCTHOCTH BHIPaBHUBAHHE
MOCJIEIOBATEIbHOCTE M BOCCTAHOBJIEHHE (DMIIOTEHETHYECKOTO JEPEeBa; BU3yaJIM3aLUH CTPYKTYPHI
OMOJIOTMYECKMX MOJICKYJ; aHallu3a CTPYKTYpbl OHMOJOTMYECKUX MOJIEKYJ, B YaCTHOCTH BBIIOJIHEHHUE
CTPYKTYPHOE BBIPaBHHBAHHUE, IPOM3BOANUTH CPAaBHEHHUE JIBYX M 00Jiee CTPYKTYp, IPOU3BOIUTH pacuyeThl
TFEOMETPUUECKUX XapAKTEPUCTHK.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJId Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH (opMax Ha rocylapcTBEHHOM SI3bIKE
Poccuiickoii ®enepauuy U HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE




VK-4.2 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS

VK-4 Crioco0eH IpUMEHSTH COBPEMEHHBIE HalMCaHUs, NHCBMEHHOTO TMEepeBOa W PEAAKTUPOBAHUS

KOMMYHMKATHBHBIE TEXHOJIOTHH, B TOM YUCJIE  |Pa3JIMYHBIX aKaJeMUYECKMX TEKCTOB (pedeparos, occe,

Ha NHOCTPaHHOM(BIX) S3bIKe(aX), JUIs 0030poB, cTareil u T.1.)

aKaJIEeMUYECKOTO U IPO(ECCHOHATIEHOTO YK-4.3 Crniocoben MIPECTABIIATD Pe3yNbTaTh

B3aUMOJICHCTBHS aKaJIeMUYeCKO M TNPO(EeCCHOHATBHONW [MESTENbHOCTH Ha
pas3IUIHBIX Hay4YHbBIX MEpOTIPHATHSIX, BKJTIOYAst
MEKIyHapOAHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M MPO(eCcCHOHAIEHOTO B3aNMOAEHCTBHS

OIIK-1.1 3HaeT W cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamenransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00JacTu OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHuK W (U3WKH U CHOCOOCH HMX MPHMEHSTh IpH
peleHun 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3UKO-MaTEeMaTHYECKUX HAyK JUIS PEeIICHUS IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICOBAHUS

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

1) VicTouyHMKM HaHHBIX, UCHIONB3yEMBIX B OMOMH(pOpPMaTHKE
2) Crnoco0Obl XpaHEeHHUs! TEHOMHBIX JaHHBIX
3) CrnocoObl aHanM3a TEHOMHBIX [aHHBIX, B YAaCTHOCTH BBIPABHMBAHHMSA HYKJICOTUIHBIX
MOCJIEI0BATEIbHOCTEH U TIOCTPOCHUS (PUIIOTEHETHUECKHX IEPEBHEB
4) CrniocoObl XpaHEHUs TaHHBIX O MOJICKYJISIPHBIX CTPYKTypax
5) Ionxonsl kK aHAJIN3Y CTPYKTYPHBIX AAHHBIX
6) Iloaxoms! K BU3yaau3aluu CTPYKTYPHBIX JaHHBIX
7) MoznenupoBaHre METOIOM MOJIEKYIAPHON AUHAMHUKHI
8) Iloaxomel K BUPTYaJIbHOMY CKPHHMHTY JIMTAHAOB U Pa3pabOTKU JICKApCTB Ha OCHOBE CTPYKTYPHBIX
TaHHBIX
YMETh!

1) Tlonp3oBarbCcsi OOLIECTBEHHO AOCTYNHBIMHA 0a3aMu NAaHHBIX C LEIbIO MOJYYEHHS T'€HOMHBIX U
CTPYKTYPHBIX JTaHHBIX
2) AHanM3upoBaTh IMOCJIEJOBAaTENFHOCTH TEHOB, B YacCTHOCTH JeNaTb BbIpaBHUBAHHE
MOCJIEIOBATEIbHOCTEH U BOCCTAHOBIICHNE (DUIIOTEHETHUECKOTO JepeBa
3) BusyanusupoBarh CTPYKTYpBI OHOJIOTUIECKUX MOJIEKYII
4) AnHanu3upoBaTh CTPYKTYyphl OMOJOTMYECKHX MOJIEKYJ, B YAaCTHOCTH BBIMOJHATH CTPYKTypHOE
BbIpaBHUBaHHE, NPOU3BOAUTHL CpPaBHEHHE [JBYX M 0Ooiee CTPYKTYp, HPOHU3BOAUTH PACUETHI
reOMETPUUECKHUX XapaKTEePUCTHK

BJIaJIETh:

1) HaBbikamu BBIOOpa METOMIOB M CPEJICTB PEIICHUS 3a/1a4 UCCIIeIOBAHNS

2) MeTomamMu TEOPETUIESCKOTO U IKCIIEPUMEHTAITHHOTO UCCIICIOBAHHUS

3) HaBbikamu noucka (B TOM YHCIie C UCIOJNB30BaHHEM HH(DOPMAIMOHHBIX CHCTEM W 0a3 JaHHBIX),
00paboTKH, aHAJIM3a U CUCTEMATH3AINN HHPOpMAaIHH

4) HaBblkaMu KPUTHYECKOTO aHAJIN3a U OIEHKH COBPEMEHHBIX HAYYHBIX JOCTHKECHUH



4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 [TonsiTre 6a3bl JAHHBIX 2 2 2
) AMUHOKHCIIOTHAsI [10CJIEJ0BaTeIbHOCTh 4 4 4
Oenka
3HakoMCTBO ¢ 0a3amMM  JaHHBIX
3 HYKJICOTUAHBIX  TOCIIENOBATEIHHOCTEH, 4 4 4
UX UCTOPHUSA
4 BLAST: KpaTkoe TEOPETUYECKOE 4 4 4
BBEJICHHE
5 Buonornueckue crpykrypsl, 0aza Protein 4 4 4
Data Bank
6 Kparkue mpuHIMIBI — OGHOIOTHMYECKOM 4 4 4
KJ1acCU(PMKALIUU U TAKCOHOMUU
7 [TonsiTne MeTa§0anecxnx yTel, 4 4 4
CUTHAJIbHBIX IIyTel
8 baza nanasix OMIM 4 4 4
Nroro yacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. INousiTHe 6a3bl JAaHHBIX

Kakue Ononornueckue TaHHbIE MOKHO XpaHUTh B 0a3ax gaHHBIX? O030p OCHOBHBIX CYHIECTBYIOLIMX
ononornueckux 0a3z maHHbIx. O030p (opmMaroB OMONOTMYECKUX JaHHBIX. Kak KOHBEpTHpPOBATH
pasHbie popMaThl OMOIOTUYECKUX AAHHBIX?

2. AMUHOKHUCIIOTHAS IOCJICA0BaTCIIbHOCTD Oenka

3nakoMcTBO ¢ 0azoii manHbiXx Uniprot, nmponsuHyTeiid mouck B Uniprot. basa nmannsix Pfam.
[TpakTHueckoe 3aaHne: BBKATh KaK MOKHO CBEJICHUN O HEKOTOPOM OEJIKE € IIOMOIIBI0 YHOMSIHYTHIX
0a3 panHbIX. Pabora ¢ BBIpaBHMBaHUSIMH, 3arpyKeHHbIMH K3 Pfam, c¢ momompio mporpammsl
JalView. [lonarue ¢umorenerndyeckoro jepena. V3pneueHue (QUIOreHETHUECKUX JIEPEBbEB U3 0a3bl
Pfam. Pabora ¢ ¢punorenernyeckumu aepeBbsiMu B nmporpamme MEGAT.

3. 3HaKOMCTBO ¢ 0azaMu JAAaHHBIX HYKJICOTHIHBIX HOCJ'IeI[OBaTeJ'ILHOCTeﬁ, HUX UCTOpUA

3HaKOMCTBO C pa3nuuHbiME 0azamu maHHbIX NCBI. PabGorta ¢ BbIpaBHHBaHHSMHU HYKJICOTHIHBIX
nocleioBarenbHOCTe! B iporpamme JalView. PaGoTa ¢ reHOMHBIM Opay3epoMm.



4. BLAST: kpaTkoe TeopeTHUeCcKOe BBEJCHHUE

[paktnyeckue 3amganus no pabore ¢ BLAST: pasusie Buapl BLAST, ynpaienue nmapameTpaMu
BLAST, nepexnodenre Ha pa3Hble 0a3bl JaHHBIX.

5. buonoruueckue cTpykrypsl, 6a3a Protein Data Bank

Crpykrypa ¢aitna ¢dopmara .pdb, ocHoBel pabotsl B PyMol, mocTpoeHne mpoCTpaHCTBEHHOTO
BbIpaBHUBaHMs ¢ Tomonisio PDBeFold.

6. Kparkue npuHIuIBI OMOIOTHYECKOl KilacCH(UKAUU U TAKCOHOMUU

Kparkue mpuHIUIB OMOJIOTHYECKON KIIACCU(PHUKAIIMA U TAKCOHOMHUH. 3HAKOMCTBO C HEKOTOPBHIMHU
TakcoHommueckumu 0azamu qaHHbIX (IT IS, NCBI, EOL).

7. llonsiTne MeTaboINYEeCKUX MyTeH, CUTHAJIBHBIX MyTeH

[lonsaTtue MeTabONMUYECKUX IIyTeH, CUTHANBHBIX myTedl. PyHkuMoHanmpHble 0a3bl maHHBIX: GO,
KEGG.

8. baza manasix OMIM

bazpr myranmii. baza manapix PubMed. Kak uckarh OHONOTHYECKYHO JIUTEPATYpy C IMOMOIIBIO
PubMed u Google Scholar?

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0MMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
JlanHas muTepaTypa npeaocTaBisieTcs Ha 6a30BoM kadenpe:
» Jleck A. Beenenue B 6nonngopmaruky / nep. ¢ anni. - M.: BUHOM. Jlabopatopus 3nanuii, 2009. -
318c.
» Bhatt V.D., Patel M., Joshi C.G. (2018) An Insight of Biological Databases Used in Bioinformatics.
In: Wadhwa G., Shanmughavel P., Singh A., Bellare J. (eds) Current trends in Bioinformatics: An
Insight. Springer, Singapore. doi: 10.1007/978-981-10-7483-7 1

JomnonHurenbsHas auTeparypa

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

* Kypc Bioinformatics Methods I ma Coursera pacckaspiBaet, TOMUMO TIPOYETO, O OHOIOTHYECKUX
6a3zax manubix 1 BLAST, coneput npakTudeckue 3a1aHusl.

» Kypc Bioinformatics Capstone: Big Data in Biology Ha Coursera.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3austuii notpedyercsa Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajeHHUss MaTepraIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLINHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUNM CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku

kadeapa MHHOBAIIMOHHON (papMalieBTHKHU, MEIUIIMHCKON TEXHUKH W OMOTEXHOJIOTUU
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: N.A. Tloxxunaesa, 3aMeCTUTENb 3aBeyoNIero kadeapoi



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOH
JesITeIbHOCTH

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa MHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aUMOJCHCTBUS

YK-4.1 CnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpeBofla W PpPEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, crarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJIeMUYeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HaHUS B 00JacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus JUCIUTUIMHBL «ba3bl JaHHBIXY» 00YYarOIIUACS TOJKEH:

3HATb:




1) Mcroynuku JaHHBIX, UCIIONIB3yEeMbIX B OMOMH(pOpPMAaTHKE
2) CrniocoObl XpaHEeHUs] TCHOMHBIX JTAaHHBIX
3) CriocoObl  aHanmm3a TEHOMHBIX JAHHBIX, B YaCTHOCTH BBIPABHUBAHUS HYKJICOTHAHBIX
MOCJIEIOBATEIbHOCTEH 1 MOCTPOEHUS (PUITOTeHETHUECKUX IEPEBbEB
4) Crnoco0Obl XpaHEeHUs JaHHBIX O MOJICKYJSIPHBIX CTPYKTypax
5) Ioxxoasl kK aHANMU3y CTPYKTYPHBIX TaHHBIX
6) Ilonxompl kK BU3yaqu3aluy CTPYKTYPHBIX JaHHBIX
7) MopenupoBaHre METOAOM MOJEKYIIPHON JUHAMUKHU
8) Ilomxomsl K BUPTYaJIbHOMY CKPHUHHHTY JIMTaHJOB M Pa3pa0O0TKHU JIEKApCTB HA OCHOBE CTPYKTYPHBIX
JAHHBIX

YMeThb:
1) Ilomp3oBaTbcsi OOLIECTBEHHO AOCTYMHBIMU 0Oa3aMM JAHHBIX C LENBIO IOJMYYEHUS T'€HOMHBIX H
CTPYKTYPHBIX IaHHBIX
2) AHanu3upoBaTh  IOCJIEJOBAaTENbHOCTH TI€HOB, B 4YacTHOCTH J€jlaTb BbIpaBHUBAaHUE
MOCJIEI0BATEIbHOCTEH U BOCCTAHOBIICHHE (DMIIOTEHETHYECKOTO JIepeBa
3) Busyanu3upoBarh CTPYKTYPBI OHOJIOTUIECCKUX MOJICKYIT
4) AHanu3upoBaTh CTPYKTYPbl OHOJIOTMYECKHUX MOJIEKYJ, B YaCTHOCTH BBINOJHATH CTPYKTYpHOE
BbIDAaBHMBaHME, IIPOM3BOANUTH CpPaBHEHHWE [JBYX U Ooiee CTPYKTyp, HpPOHM3BOAUTH PACUETHI
Tr€OMETPUUECKHUX XapaKTEPUCTHK

BJa/IeTh:
1) HaBbikamu BEIOOpa METOIOB M CPEACTB PEIICHHs 3a/1a4 UCCIIeIOBAHNUS
2) MerogaMu TEOPETUYECKOTO U KCIIEPUMEHTAIBHOIO UCCIIEA0BaHUS
3) HaBbikamu noucka (B TOM YHCIE C UCIOJIB30BaHHMEM MH()OPMAILMOHHBIX CHCTEM M 0a3 JaHHBIX),
00paboTKH, aHATTN3a ¥ CUCTEMaTH3AIMA UHPOPMAILIUU
4) HaBblkaMu KPUTHYECKOTO aHAJIM3a U OLICHKH COBPEMEHHBIX HAYUHBIX JOCTIKECHHUMA

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Bo BpeMst TeKkyIIero KOHTPOJIsl CTYACHT AOJKEH YMETh OTBETHTD Ha CIIEIYIOIINE BOIIPOCHL:
1. O630p hopmaToB OMOTOTUYECKHUX JTAHHBIX.

2. Ilonatue GUIOreHETUYECKOTO JepeBa.

3. Pabota ¢ BeIpaBHUBaHUSIMHU HYKJICOTHIHBIX ITOCIIENOBaTeIbHOCTEH B mporpamme JalView.
4. buonorudeckue CTpyKTYypHl.

5. Honstne MerabonM4ecKuX IyTeH, CUTHANBHBIX MyTed. DyHkuMoHadbHBIE 0a3bl gaHHBIX: GO,
KEGG.

6. baza gqanapix OMIM. ba3el myTanuii. baza ganaeix PubMed.
7. PaboTa ¢ TeHOMHBIM Opay3epoM.

Bo Bpemst 3aHATHI MOTYT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITEIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JaeT IPEUMYIIECTBO Ha MU depeHIUPOBAaHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. O630p popMaToB OMOTOTHUECKHUX JTAHHBIX.

2. IlonsiTre GUIOreHeTHIecKoro aepesa.

3. Pabota ¢ BeIpaBHHBAaHUSIMHU HYKJICOTHIHBIX MTOCIIE0BaTeIbHOCTEH B mporpamme JalView.
4. buonoruveckue CTPyKTYpHI.

5. Tonsitue MeTaboNMYEeCKUX IyTel, CUTHANBHBIX MyTed. DyHkIMoHambHBIE 0a3bl JaHHBIX: GO,
KEGG.

6. baza narapix OMIM. ba3er myTaruii. baza qanasrx PubMed.

7. Pabota ¢ TeHOMHBIM Opay3epoM.

8. ba3a ganaeix Pfam.

9. Ctpykrypa (aiina dpopmara.

10. KpaTkue npuHIUIIBI OMOJIIOTMYECKOH KIIAaCCU(PHUKALNN 1 TAKCOHOMHUHU.



11. ®yHkunoHa bHBIE 0a3bl JAHHBIX.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTAaBIISIETCSI CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh UX Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO (8 OamwioB) -  BBICTABISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHME MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUIS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OoblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoro auddepeHnpoBaHHOTO 3aueTa o0y4JaroniemMycs npenocrasisiercss 60 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHImHpoBaHHOM 3aveTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



