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AHHOTANMA

JucuuiuiiHa HampaBjeHa Ha O3HAaKOMJIGHHE CiyllaTelled C OCHOBHBIMM HCTOYHHUKAMHU JIaHHBIX,
HCHOJNBb3YEMBIX B T€HOMHOW M CTPYKTypHOU OmomH(opmaruke. CTyOeHT mocje OCBOCHHUS Kypca Oyaer
MOHUMAaTh UCTOYHUKHU JAHHBIX, UCTIOJIB3yEeMbIX B OMOMH(OpPMATHKE; CIIOCOOBI XPaHEHNsI TCHOMHBIX JaHHBIX;
crocobaM aHanHu3a TEHOMHBIX JaHHBIX, B YaCTHOCTH BBIPAaBHHUBAHUS HYKJICOTHAHBIX [IOCIIECAOBATEIBHOCTEN 1
MOCTPOCHUS (DPUIIOTCHETHUECKUX JePEBbEB; CIIOCO0AM XpaHEHHs IaHHBIX O MOJEKYISPHBIX CTPYKTypax;
MOJEJIMPOBAaHUE METOAOM MOJICKYJISAPHONW NWHAMHKH; TOIXOAbl K BUPTYaJbHOMY CKPUHUHIY JUTaHAOB U
pa3paboTKH JIEKApCTB HA OCHOBE CTPYKTYPHBIX JaHHBIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HAaKOMHTbH CIIyIIAaTelIed C OCHOBHBIMM HCTOYHMKAaMHU [AHHBIX, HCIIOJIB3YEMBIX B T€HOMHOM M
CTPYKTYpHOW OmMomMH(pOpMaTHKe, a TaKkke ¢ 6a30BBIMU AITOPUTMAaMH M HPOTPAMMHBIMU MAKETaMH IS
aHaJin3a MOIy4aeMbIX TaHHBIX.

3agauu AUCUMIIHHBI
1. ChopmupoBarh akTyanbHbIE 3HaHUS T1O:
- ACTOYHMKAM JIaHHBIX, UCIOJIb3YEMBIX B OMOMH(OPMATHKE;
- croco0aM XpaHEHHsI TCHOMHBIX JaHHBIX;

- cnocobaM aHanM3a TEHOMHBIX JaHHBIX, B YaCTHOCTHM BBIPAaBHUBAHMUS HYKJICOTHUIHBIX
MOCJIEIOBATEIbHOCTEH 1 MOCTPOCHUS (PUITOTEHETHYECKUX AEPEBHEB;

- cnoco0aM XpaHEHUsI JAaHHBIX O MOJIEKYJISIPHBIX CTPYKTYPax;
- IOXO0JaM K aHAJIU3Y CTPYKTYPHBIX JaHHBIX;

- HOAXO/aM K BU3YyaJU3alUU CTPYKTYPHBIX JaHHBIX;

- MOJIJINPOBAHUIO METOJOM MOJIEKYJIIPHOM TUHAMUKY;

- MIOAX0/aM K BHPTYyaJbHOMY CKPHHUHIY JIMTAHIOB M pa3pabOTKH JEKapCcTB Ha OCHOBE CTPYKTYPHBIX
JAHHBIX.

2. CchopmMupoBaTh HABBIKH HCIIOJIB30BAHUS OOLIECTBEHHO JTOCTYITHBIX 0a3 JaHHBIX C IEbIO MOMYYCHUS
TCeHOMHBIX U CTPYKTYPHBIX JaHHBIX; aHAJIU3a MOCIEI0BATEILHOCTH T€HOB, B YaCTHOCTH BHIPAaBHUBAHHE
MOCJIEIOBAaTEIbHOCTEl M BOCCTAHOBJIEHHE (MIOTCHETHYECKOTO JIepeBa; BU3YaIM3allMM CTPYKTYpBI
OMOJIOTMYECKMX MOJIEKYJ; aHaJu3a CTPYKTYpPhl OMOJIOTHYECKUX MOJEKYJN, B YACTHOCTH BBIIOJIHEHUE
CTPYKTYPHOTO BBIPAaBHHBAHUs, IPOU3BOJUTH CpaBHEHHE JBYX U 0ojee CTPYKTyp, MPOU3BOAUTH
pacdeTbl FeOMETPUIECKUX XapaKTEPUCTHK.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

YK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

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

YK-1.3 Pa3pabarsiBaeT CTpaTEeruo JOCTHKEHUS
[IOCTABJICHHON 1€l Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOMU
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-4.1 Cnocoben Bectu 0OMEH /€JI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanum W HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE




YK-4 CriocoGeH mpuMeHITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOT0O M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM  JUIS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTaBIAT PEe3yNbTaTh
aKaJIeMUYEeCKO W TPO(dEeCCHOHANBHON JEATENbHOCTH Ha
pas3IUIHBIX Hay4YHbBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M MPO(eCcCHOHAIEHOTO B3aNMOAEHCTBHS

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX

Hay4YHBIX 3HAHUH B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT ©W  CcOOCOOCH  HUCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

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

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-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3UKO-MaTEeMaTHYECKUX HAyK JUIS PEeIICHUS IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICOBAHUS

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

3HAaTh:

- HICTOYHMKH JIaHHBIX, UCIIOJIb3yEMBIX B OMOMH(pOPMATHKE;

- CITOCOOBI XPaHCHUSA TCHOMHBIX NAHHBIX]
JaHHBIX, B

- CIIOCOOBI  aHammM3a TEHOMHBIX

YaCTHOCTU BbIpaBHHBAaHU HYKJIICOTHIHBIX

MOCJIEA0BATEIBHOCTEN U IOCTPOCHUS (PHIIOTEHETUYECKUX JAEPEBBEB;

- CO0cOOBI XPaHEHMS JaHHBIX O MOJIEKYIAPHBIX CTPYKTYpax;

- IOOXOJBI K aHAJU3Y CTPYKTYPHBIX JaHHBIX;

- IOAXO/bI K BU3yaIU3aLMU CTPYKTYPHBIX JIaHHBIX;

- MOZIETTMPOBAHNE METOAOM MOJEKYISIPHON THHAMHUKH;

- TIOIXOABI K BUPTYaJbHOMY CKPUHHMHIY JIMTAHIOB U pa3pabOTKH JICKApCTB Ha OCHOBE CTPYKTYPHBIX

JAHHBIX.
YMETB:

- ITIOJIB30BAaThCA O6H_ICCTB6HH() JAOCTYITHBIMU bazamu JAaHHBIX C MCJIbKO MOJYUYCHUA T'CHOMHBIX U

CTPYKTYPHBIX JIaHHBIX;
- aHaJIM3HpOBATh

oCJICA0BATCIbHOCTHU

T'CHOB, B YaCTHOCTH A€J1aTb BbIPDABHUBAHUC

MOCJIEIOBATEIbHOCTEH U BOCCTAHOBIICHUE (PUIIOTEHETHYECKOTO JepeBa;
- BU3YaJIU3UPOBATh CTPYKTYPbl OMOJIOTHYECKUX MOJICKYJT;
- aHAIU3UPOBaTh CTPYKTYPHl OMOIOTMYECKHX MOJEKYJd, B YAaCTHOCTU BBINONHATH CTPYKTypHOE

BBIDAaBHUBAHHE, IPOH3BOAUTH
TeOMETPUYECKUX XapaKTEePUCTHUK.
BIIAJICTh!

CpaBHEHHE [IByX U Ooisee

CTPYKTYp, TPOU3BOAUTH PacdeTh

- HaBbIKAMH BBIOOpA METOJIOB U CPEJICTB PEUICHUS 337124 UCCIIeIOBAHUS;

- METOJAMU TEOPETHUUECKOTO U SKCTIEPUMEHTAIBLHOIO UCCIIEIOBAHNUS,

- HaBBIKAMH TIOMCKa (B TOM YHCIIE C HCIOJh30BAHHWEM WH(POPMAIMOHHBIX CHUCTeM M 0a3 JaHHBIX),
00paboTKH, aHAIIM3a U CUCTEMATH3AINN HHPOPMAIIHH;

- HaBBIKAMH KPUTHUYECKOTO aHAIN3a U OIEHKH COBPEMEHHBIX HAyYHBIX IOCTHKEHUN.



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 1 4
) AMUHOKHCIIOTHAsI [10CJIEJ0BaTeIbHOCTh 4 ) ]
Oenka
3HakoMCTBO ¢ 0asamMM  JaHHBIX
3 HYKJICOTUAHBIX  TOCIIENOBATEIHHOCTEH, 4 2 8
UX UCTOPHUSA
4 BLAST: KpaTKoe TEOPETUYECKOE 4 ) ]
BBEJICHHE
5 Buonornueckue crpykrypsl, 0aza Protein 4 5 ]
Data Bank
6 Kparkue mpuHIMIBI — OGHOIOTHMYECKOM 4 ) ]
KJ1acCU(PMKALIUU U TAKCOHOMUU
7 [TonsiTne MeTav60J'II/I‘leCKI/IX My Tew, 4 > 3
CUTHAJIbHBIX IIyTel
8 baza nanasix OMIM 4 2 8
Nroro yacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. INousiTHe 6a3bl JAaHHBIX

Kakue Ononornueckue JaHHbIe MOKHO XpaHUTh B 0a3ax naHHBIX? O030p OCHOBHBIX CYIIECTBYIOIINX
ounonornuecknx 0a3 nmaHHBIX. O030p ¢GopmaToB OMONOTMYECKHX JaHHBIX. Kak KOHBEpTHPOBAaTh
pasHbie popMaThl OMOIOTUYECKUX AAHHBIX?

2. AMUHOKHUCIIOTHAS IOCJICA0BaTCIIbHOCTD Oenka

3nakoMcTBO ¢ 0Oa3oii maHHbIX Uniprot, mpoaBunyTbli mouck B Uniprot. baza manubix Pfam.
[TpakTHueckoe 3aaHne: BbDKATh KaK MOYKHO CBEICHHUI O HEKOTOPOM OelIKe ¢ TIOMOIIBIO YIOMSHYTBIX
0a3 nmanHbiX. PaGoTa c BbIpaBHMBaHUSIMHM, 3arpyXeHHbBIMH M3 Pfam, ¢ momomipio mporpammsl
JalView. [lonarue ¢unorenernueckoro gepena. V3pneueHrne QUIIOrEHETHUECKUX JIEPEBhEB U3 0a3bl
Pfam. Pabora ¢ ¢punorenernyeckumu aepeBbsiMu B nmporpamme MEGAT.

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

3HaKOMCTBO C pa3nuuHbIMH 0azamu mgaHHbIX NCBI. PabGora ¢ BbIpaBHHBaHHSIMU HYKJICOTHIIHBIX
nocleioBarenbHOCTe! B iporpamme JalView. PaGoTa ¢ reHOMHBIM Opay3epoMm.




4. BLAST: kpaTkoe TeopeTHUeCcKOe BBEJCHHUE

[Ipaktnyeckue 3amanus no pabore ¢ BLAST: pazubie Bumbsl BLAST, ynpaBnenue mapamerpamu
BLAST, nepexnodenre Ha pa3Hble 0a3bl JaHHBIX.

5. buonoruueckue cTpykrypsl, 6a3a Protein Data Bank

Crpykrypa ¢aitna ¢gopmara .pdb, ocHoBbl paborsl B PyMol, moctpoeHne npocTpaHCTBEHHOTO
BbIpaBHUBaHMs ¢ Tomonisio PDBeFold.

6. Kparkue npuHIuIBI OMOIOTHYECKOl KilacCH(UKAUU U TAKCOHOMUU

Kparkue mpuHIUIB OMOJIOTUYECKON KJIACCU(PUKAIIMA W TAKCOHOMHUH. 3HAKOMCTBO C HEKOTOPBHIMHU
TakcoHommueckumu 0azamu qaHHbIX (IT IS, NCBI, EOL).

7. llonsiTne MeTaboINYEeCKUX MyTeH, CUTHAJIBHBIX MyTeH

[lonsaTtue MeraboiIMUYECKUX IyTEW, CUTHAJIBHBIX myTed. DyHKuuOHanbHBIE 0a3bl gaHHbIX: GO,
KEGG.

8. baza manasix OMIM

bazpl Myranmii. baza nmannbsix PubMed. Kak wuckaTh OHOIOTHYECKYIO IUTEpaTypy C MOMOUIBIO
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

1. Beenenue B cuctemsl 0a3 nannbix [Tekcr] : [yueOnuk mis By3oB] / K. JIxk. Jlewr ; [mep. ¢ aar. K. A.
[Ttumpiaa] .— 8-e m31. — M. : Buibsmc, 2008 .— 1328 c.

2. OcHoBsl 0a3 gannbIx [Teker] : Kype neknwii : yue6. nocobue ans By3os / C. JI. Ky3znernos .— M. :
Unrepner-Yu-tr Uadpopm. Texnonoruii, 2005 .— 488 c.

3. [IpoexTtupoBanue cTpykTyp 0a3 manubx [Tekct]. B 2 xu. K. 1/T. Tuopu, . ®paii , mep. ¢ aHI.
A. W. Porosckoro, B. . Uyukuna , -M., Mup, 1985

4. IIpoextupoBanue cTpykryp 6a3 nanubix [Tekct]. B 2 xu. Ku. 2/T. Tuopwu, [Ix. ®paii , -M., Mup,
1985

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI 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.



"OtkpsiThie cuctembl / CYB/]": Kypuan. — AO "OTKpbITBIE CUCTEMBI"

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis noctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui IUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— HaNpsDKEHHON CaMOCTOSATENILHOW Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy Yy4eOHOro Marepwana, MOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEILHOTO U3YUCHUS;

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

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokasarenem BiIaJicHUs MaTepUaIoOM CITYy>KAT YMEHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OOWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTro ero 3amoMuHaHus. [lpu
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEILICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.
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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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeIbHOCTH

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

VYK-4.1 CnocobeH BecTn OOMEH JIeJI0BOM WHGopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, IMHChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, crarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKON M TNpOo(EeCCHOHANBHON AEATENbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
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 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

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

3HATb:




- ICTOYHHKH JIaHHBIX, HCIIOJIb3yEeMBIX B OMOMH(OPMATHKE;
- CIIOCOOBI XPaHEHUsI TCHOMHBIX JIaHHBIX;
- cnocoObl aHanM3a TCHOMHBIX JAHHBIX, B YaCTHOCTH BBIPDABHUBAHUS  HYKJICOTHIHBIX
HOCJIEIOBATENILHOCTEH U MMOCTPOCHUS (DUIIOTEHETHUECKHX JIePEBhEB;
- C1I0COOBI XpaHEHHS JaHHBIX O MOJIEKYJISIPHBIX CTPYKTYpax;
- TIOJIXO/IbI K aHAIIU3Y CTPYKTYPHBIX JaHHBIX;
- IOAXO/BI K BU3YaJIM3alUU CTPYKTYPHBIX JaHHBIX;
- MOJICTUPOBAHUE METOOM MOJICKYJISIPHOW INHAMUKH;
- TIOIXOABI K BHPTYaJbHOMY CKPWHHHIY JIMTaHIOB M pa3paOOTKH JICKAPCTB Ha OCHOBE CTPYKTYPHBIX
JaHHBIX.

yMeThb:
- TIOJIB30BaThCs OOIIECTBEHHO IOCTYNHBIMH 0a3aMu JaHHBIX C LEJIBIO IOJYyYCHUS T€HOMHBIX H
CTPYKTYPHBIX JaHHBIX;
- aHAIM3MPOBATh  IIOCIEJOBATENBHOCTH TEHOB, B  YAacTHOCTH  JeJlaTb  BbIPABHUBAaHHE
MOCJIEIOBATEIbHOCTEH U BOCCTAHOBIICHUE (PHIIOTEHETHYECKOTO JepPeBa;
- BU3YaJIM3UPOBATh CTPYKTYPBI OHOJIOIHYECKUX MOJICKYIL;
- aHATU3UPOBaTh CTPYKTYPHl OMOJIOTMYECKHX MOJEKYJ, B YaCTHOCTH BBINOJHATH CTPYKTYpHOE
BBIDAaBHMBAHME, IIPOM3BOIUTH CpaBHEHHE [JByX U 0Oojiee CTPYKTYp, HPOU3BOAUTH PacyeThl
TeOMETPUYECKUX XapaKTEPUCTHUK.

BJIA/IETh:
- HaBBIKAMH BBIOOPA METOZOB M CPE/ICTB PEIICHHUS 3a/1a4 HCCIICIOBAHNUS;
- METO/IaMH TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEI0BAHHS;
- HaBBIKaMH IOHMCKa (B TOM YHCIIE C HCIIOJIb30BAaHHEM HH()OPMALMOHHBIX CHUCTEM H 0a3 JaHHBIX),
00paboTKH, aHaJM3a U CUCTeMaTH3aluy HHPOPMAIUH;
- HaBBIKAMH KPUTUYECKOTO aHAJIM3a U OI[CHKH COBPEMEHHBIX HAyYHBIX JIOCTIKCHUH.

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. Honstue MerabonnMuecKuX IMyTel, CHUTHANBHBIX MyTed. DyHkumoHanbHbE 0a3bl gaHHBIX: GO,
KEGG.

6. baza nanHpix OMIM.

7. PaboTa ¢ TeHOMHBIM Opay3epoM.

8. Kparkue npuHIHUIb OHOIOTHYECKOH KiIacCU(pHUKALUN U TAKCOHOMUH.
9. dyHKuMOHaNbHBIE 0a3bl JAHHBIX.

10. baszel myranuii. baza nanaeix PubMed.

Bo Bpemst 3aHATHII MOT'YT IPOXOANTH MHTEPAKTUBHBIEC OOCYKAEHHS B yaTax Kypca, 4To Oy[eT SBIAThHCS
JOMallHUM 33JaHveM. BO3MOXXKHO BBINOIHEHHME MATEHTHOTO TOHCKA B KA4ECTBE CaMOCTOSTENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHHM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. Kakne Ouonorndeckue JaHHbIE MOXKHO XPaHUTh B 0a3ax JTaHHBIX?
2. O030p OCHOBHBIX CYNICCTBYIOIINX OMOIOTHYECKUX 0a3 TaHHBIX.
3. Kak xoHBepTHUpOBaTh pa3Hbie POpMaThl OMOTOTHUECKHUX JIAHHBIX?

4. baza nannbix Pfam. PaGora ¢ BelpaBHUBaHMSIMH, 3arpy:keHHBIMU U3 Pfam, ¢ momomnipio mporpaMMel
JalView.

5. llonstue punoreneruueckoro aepena. Vzpneuenne GuiioreHeTHUECKUX JepeBbeB U3 06a3sl Pfam.
6. Pabora ¢ ¢puiioreHernyeckumu aepeBbsiMu B mporpaMmme MEGAT.

7. Crpykrypa ¢aiina dopmara .pdb, ocHOBEI paboTei B PyMol, mocTtpoenrne mpocTpaHCTBEHHOTO
BbIpaBHUBaHMs ¢ Tomonisio PDBeFold.

8. Kparkue npuHIHUIb GHOTOTHYECKOM KiIacCU(pHUKALUN U TAKCOHOMUH.



9. bassl ganueix (IT IS, NCBI, EOL).

10. Kak uckath Ouosoruueckyro qureparypy ¢ nomonisio PubMed u Google Scholar?
11. Kparkue npuHIUIBI OMOIOTHYECKON KiIaccu(MUKaIui U TAKCOHOMUH.

12. dyHK1MOHABLHBIC 0a3bl TAHHBIX.

[Mpumeps! OUIETOB:

buner 1.

baza mannpix Pfam. PaGora ¢ BelpaBHUBaHMSAMH, 3arpy>KeHHbIMA M3 Pfam, ¢ momomnibio mporpaMMel
JalView.

bazsr nannbix (IT IS, NCBI, EOL).

buier 2.
KpaTkre npuHIHITEI OHOIOTHYECKOH KiTacCu(PUKAIIMN U TAKCOHOMUM.
@OyHKIIMOHATBLHBIC 0a3bl TAaHHBIX.

Kputepun onennBanus
Onenka ommyHo (10 0OamioB) - BBICTABIAETCA CTYOCHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka ommuHo (9 ©OamioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (8 ©0amioB) - BBICTABISIETCS CTYACHTY, I[IOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSTHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.
Onenka xopoio (7 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAMOTHO H
[0 CYIIECTBY H3J1araeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6 0anoB) - BEICTABISIETCA CTYIACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, PaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha NPAKTUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Omnenka xopomio (5 0a/ioB) - BBICTABISIETCS CTYIACHTY, €CId OH B OCHOBHOM 3HAaeT Marepual,
IPaMOTHO M MO CYIIECTBY M3JIaraeT €ro, yMeeT MPHUMEHSATh NOJIYUYCHHbIC 3HAHMS HA MPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OueHka ymoBIETBOPUTENIbHO (4 Oayna) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHNH IIPOrPaMMHOI0 Marepuasa, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
Ouenka ymoBineTBOpUTENIbHO (3 Oayna) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIeMy (parMeHTapHbIH,
Pa3po3HEHHBI XapakTep 3HaHWU, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHON mporpaMMbl, HEOOXOAUMBIMHU LTSI TajbHEUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyJOBIETBOPUTENIBHO (2 Gaita) - BBICTABIISIETCS CTY/ICHTY, KOTOPBI HEe 3HAaeT OOJblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.
Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBeneHMH yCTHOTO 3JK3aMeHa oOydaromiemycs mnpepocraBisercs 60 MHHYT Ha IOITOTOBKY.
Onpoc oOyuatomierocs 1o Owiery Ha YCTHOM JK3aMEHE HE JOJDKeH IMPEBBIIATh OFHOTO
aCTPOHOMMUECKOI'O yaca.



