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AHHOTANMA

JlaHHBII Kypc paccunTaH Ha OyIyIIMX CIICIHAIMCTOB B 00NacTH MareMaruku u uHdopmaruku. Ha npumepe
3a]1a4 U3 TECHO B3aHMOCBSI3aHHBIX 00acTeilt OnonHpopMaTuku, xeMornHpopMaruku u GapmakonHHOPMATHKH
WLTFOCTPUPYETCS, KaK MaTeMaTHK MOT Obl BHUKATh B CIICIM(UKY PEAMETHOW 00JacTH, YTOOBI aJIeKBaTHBIM
00pa3oM IPUCIOCOOUTH U3BECTHBIE €My METOIbI [UIsl PELICHHS IIPUKIIAJHBIX U HCCIISOBATEILCKUX 3a/1a4.

3agada JiekTopa - HawOoiee IOJHO OTPa3uTh NMPUHIMITHAIBHO BaXKHBIE OCOOCHHOCTH PAacCMaTPUBAEMBIX
3aja4. 3aada CTyJAeHTa - BhIOpaTh Hanboliee MHTEPECHYIO s ceds 3aaaqy, chopMylIUpoBaTh BOSMOXKHBIC
MOAXO/BI K €€ PEHICHHIO U TPEUIOKHUTh ONTHMAJIBHBINA BAPHAHT PELICHUS dTOH 3a1a4H.

1. leau u 3apa4u

eap AUCUMNIMHBI

I/I3y“ICHI/Ie OHOJIOTHYECKUX IponecCCoOB € MIOMOIUIBIO MCTOA0OB HHTCIIJICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

33]13‘[1/[ JAUCHUIIINHBI

¢ HU3YYCHHUC CIIyHIAaTCIIAMU MATCMATHUYCCKUX U AJITOPUTMHUYCCKUX OCHOB GI/IOI/IH(I)OpMaTI/IKI/I;

* Ha mpuMepe 3a1ad u3 obmactu OMOMH(OPMATHKH MPOWILTIOCTPUPOBATh, KaK MaTeMAaTHK MOT OBl
BHUKATh B CHeNU(UKY MPEIMETHOH 00JacTh, 4TOOBI CyMETh aJeKBaTHBIM 00pa3oM MPHUCIIOCOOUTH
M3BECTHBIC €My METOABI JJIsl PEIICHHs IIPUKIIAHBIX U HCCIIE0BATEIbCKUX 3a/1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
npoOiemMax HayKH U TEXHUKH B 001acTi
MH()OPMATUKHU U BBIYUCIIATELHON TEXHUKH,
croco0eH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANBHBIE 3a/1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
UccIe0BaHUN B 001acTH HH(GOPMATUKU M BHIYUCIUTEIbHON
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu
MaTeMaTHUKU, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPaTypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-4.2 Crnocoben MPUMEHSTh 3HAHHE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLICHKH TIOJTyYCHHBIX PEe3yJIbTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 CrocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH W TPEACTaBIATH B BHAC AHAIUTHYSCKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- OCHOBHBIC MaTeMaTHYECKHE METO/IbI PELICHHS 3a/1a4 OMOMH(POPMATHKY;
- OCHOBBI BHYTPEHHET'O CTPOCHUS M PUHIIUIIOB PaOOTHI )KHBOM KIIETKH;
- 00JIacTH IPUMEHEHHS U OCOOCHHOCTH Pa0OThl OCHOBHBIX MAKETOB OMOWH(POPMAIIMOHHBIX MPOrPaMM

" aJITOPUTMOB;

- 0COOCHHOCTH XpaHeH!sI TeHeTu4eckoi nHpopmanuu B mosekyne JJHK.




YMETb:

- CTaTUCTUYECKH aHAIU3UPOBATh JOCTOBEPHOCTD MOIYYaeMbIX PE3YJIbTaTOB;
- U3BJICKaTh M aHAJIM3UPOBaTh HH(POPMALIMIO U3 CylIeCcTBYOMUX myonnynbix 0a3 nanueix (NCBI, EBI,
KEGG, SwissProt, PDB);
- IPUMEHSATH Ha MPAKTUKE OCHOBHBIE MTAKETHl OMOMH(POPMALIMOHHBIX IPOTrPaMM U aJITOPUTMOB;
- IPUMEHSATh HA [IPAKTUKE CTAHJAPTHBIC METO/bl U aJITOPUTMBI.
BJIaJIETh:
HaBBIKAMM CaMOCTOSITEIbHON paboThl IPU PEIICHUN TUIIOBBIX 3a/1a4;
HaBBIKAMHU Pa3paOOTKH BHIYMCIUTEIBHBIX aITOPUTMOB JUIsI peIlieHHs 3a1a4 OMOMH(DOPMATHKH;
KyJbTYypOW IOCTAaHOBKU U MOJEJIMPOBAHUS IPAKTUUECKU 3HAUUMBIX 3a]1ay;
MPaKTUKOW UCCIIEOBAHMS U PEMICHNS TEOPETUUECKUX U MPUKIIAJAHBIX 3a/1a4.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 AHanu3 TEKCTOB, WCIOJIb30BaHUE 0a3 ) 5 5
JIAHHBIX. BUOJIOTHKA U aJITOPUTMBL.
Buonornveckne naHHbIE, OOBEKTH U
) noaXxoAb! K (hopManuzanuu 3afad. 3agadu 1 1 5
1D—1D: CpaBHEHHE  CHMBOJIbHBIX
MOCJIEI0BAaTEIbHOCTEH.
3amaun  1D6—1D06 .  Paszpaborka
3 MPOOJIEMHO-OPHEHTHPOBAHHON  TeopUn ) ’
HAa T[pUMepe 3aJaud pPaclo3HaBaHUS
BTOPUYHOU CTPYKTYPHI.
3amaun 1D6—® u 3D—-D wu 3agaua
4 aHHOTAIMX TeHoMa. AHaJIM3 W CHHTE3 2 2
OHMOJIOTUYECKUX CETEH.
5 Bamaun 1Dauk. 3amaun 1Dauk u 3D K. 2 2
3amaun  1Dpuk, 2Dpuk,  3DpHk.
6 Pentreno-ctpykrypHbiii ananu3z u SAMP 2 2
0enkoB, 3agaun 3D6—3D6 u 3D6—2D6.
MornekynsipHast (dapmakonorus u
7 xeMoHnH(opMaTuka. MonekynspHas 2 2
(dhapmakonorus u xeMouHpOpMaTHKA.
[Ipobnemuas obmacte - Owomorus. Ot
8 KIETOYHOW  OWOIIOTMM K  3ajadam 2 2 5
pacmo3HaBaHUsL.
Hroro wacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)




1. AHanmu3 TEeKCTOB, UCTOIb30BaHUE 0a3 JaHHBIX. BHoONOTHKa U aNTOPUTMBI.

AHanm3 TEKCTOBBIX CTPOK, natual language processing. baza nanasix PUBMED/MEDLINE.
buomenuuuza.
* HaxoxneHue Hale)KHBIX JUarHOCTHYECKUX UCCIIEIOBAHUM.
* H3Bnedyenne nHGOpPMAIMN O TCHETHYECKUX aCCOLUAIIMAX.
* BricHenue auarnosa no 3aKiIOYEHHUIO Bpaya.
Nudopmarnka («BBIMUCTUTETbHAS] THUHTBUCTHKAY ).
» KonTtekcr-3aBucumas pacmudposka abopeBuaryp.
+ Konnenryanuzamust abCTpakTOB C UCHOJIB30BAHUEM OHTOJIOTHI TEPMHHOB.
* VYcTaHOBJICHHE 3HAYUMOCTH COOTHOIIECHUN TEPMUHOB.
* VYcraHoBieHue (PYHKIMOHAIBHBIX B3aUMOOTHOIIEHUH MEX 1y OelIKaMy ¥ TeHaMH.
3ameuaHue 0 HayqYHOU ATHKE.
OKCTIepTHBIN aHAIH3.
O noucke HOBBIX MPUHIUIIOB IIOCTPOEHUS AJITOPUTMOB.
* KomnnexTuB — MHANBUA — KOJUICKTHB.
* HeiipoHbI 1 X peanbHbBIC CETH — U30eras peayKIMOHU3M.
* «l'eHeTHYECKHE ANTOPUTMBD) U TCHETHKA.
» Kierka u... uneanbHas 5JKOHOMUKA?
* Artificial life — living and artificial.
+ Kierka u... TeOpus MEKTPUUECKUX LeTei?

2. buonormueckue aaHHbIe, OOBEKTHI W MOAXOABI K QopManu3anuu 3aaad. 3agauu 1D—1D:
CpaBHEHHE CUMBOJIBHBIX MTOCIICAOBATEIBHOCTEH.

Buonornueckue nanaple, 00bEKTHI ¥ OAXOABI K (popManuzannu 3agaq

* buonoruueckre 0ObEKTH U UX ONMUCaHKA. ba3bl JaHHBIX B OMOJIOTHH.

* OObeMbl TaHHBIX U CTETICHb UX MHTErPaliy (CBSI3HOCTH).

* IIpoTHBOPEUYNBOCTH MHOXECTB MIPELEACHTOB.

Makpomornekyinsl kak TekctoBbie cTpokd. bassl nanaeix GENBANK, TREMBL, UNIPROT.
* DOKCHEepUMEHTaJIbHBIE METObl CEKBEHUPOBAHUS.

* ANTropuTMBI BRIPaBHUBAHUS U CPAaBHEHHS CUMBOJIBHBIX HIOCIIEIOBATEIILHOCTEH.

* Bepudukanus 1aHHBIX U3 pa3HbIX YPOBHEH HEpapXUU KIETOYHBIX MTPOLECCOB.

» Knaccudukamnus nmocieaoBareIbHOCTEH Kak MOAX0] K pelieHuto 3a1a4 1 D—-...

3. 3agaun 1D6—1D6 . Pa3paborka mpoOieMHO-OpUEHTHPOBAHHONW TEOpPUM Ha TMpHUMEpe 3aJadu
pacrio3HaBaHHsl BTOPUYHON CTPYKTYPHI.

Ananu3 u KknaccuuKkanus TPEXMEPHBIX CTPYKTYp OMONIOTMYecKHX MakpomousieKynl. basza maHHBIX
PDB.

* XUMHUYECKOE CTPOCHHE MOJICKYJ Oelka. YPOBHU CTPYKTYPHI OelKa.
* PeHTreHOCTpYKTYpHBIN aHau3 OCIIKOB.

* benkosorii SIMP.

* 3agauu 3D—3D.

* 3agauu 3D—2D.

* CTAOUIBLHOCTH OCIKa.

Mera-3a7a4a epeKkoJUPOBKH CUMBOJIBHBIX MOCIIEIOBATEIIEHOCTEH.

» 3agaun 1D6—2D6.

. 3amaua 1D6—2D06 kak mepeBoi CHMBOJBHBIX MOcienoBarenbHoCTe. [locTanoBka 3amauw,
HCXOIHBIC JIaHHBIE.

*  OCHOBBI KOMOMHATOPHOM TEOPUU PA3PEITUMOCTH/PETYISPHOCTH.
* O3anauax 1D—3D.

4. 3amaun 1D6—P u 3D—D u 3amaua aHHOTALMH TeHOMA. AHAINU3 U CUHTE3 OMOJIOTMYECKHAX CETEM.



Mera-3aa4a KiacCU(UKAINN CAMBOJIBHBIX TTOCIIE0BATEILHOCTEH.

3anaun 3D—JI u 3D—®: buoduznuecknii aHaIM3 CTPYKTYpHI OEIKa.
3amaga 1D—JI 1 0 «ciay4yalHBIX» MOCIEI0BATENBHOCTSIX.

* 1D—® — 3aaua aHHOTAlMU TEHOMA, OCHOBBI IPOOJIEMHO-OPHEHTHPOBAHHOTO (hOpMaIn3Ma.
MornekynsipHasi ceTb-cMenmanubiid Tpad. baszsl nanasix REACTOME, KYOTO.

MoutekynsipHbI€ CETH KJIETKHU.

OyHKIMOHAJIbHASI TEHOMUKA, 3a/1a4a CUHTE3a CETEH H... JIOBYILKH.
TpanckpunTomuka, IpoTeOMHUKa, METAOOIOMHKA.

HccnenoBanus «CTUMYI-OTKIMK» B MacITade KIeTKH.

3anava noucka «0MOMapKepOB» Il MEAULIMHCKON TNarHOCTHKH.

. 3amaun 1Dauk. 3agaun 1Dank u 3DaHkK.

Jlexcrueckuii aHaIM3 CHMBOJIBHBIX TTOCIIE0BATEILHOCTEH OMOMaKPOMOJIEKYIL.

Uro takoe ren? OT reHa K OenKy.

OyKapuoThl, IPOKapUOThl. TpaHCKpUIIIYSL, CIUIAHCHHT, JeTpafaliyisl, TPAHCISLHUS.

3anaua pacrio3HaBanus resa. [Ipomotep.
3amavya 1Daak— 1 DpHK (caliThI CIUTaliCHHTA, SK30HBI).
3anaua vHAIMAIMH TPaHCKpUNIUU. CaiiThl PaKTOPOB TPAHCKPHUIIIHH.

Jlexcuueckuil aHanm3 TEKCTOBBIX cTpok. OO aHamm3e NpencTaBUTENFHBIX HAOOpOB B 3ajadax
TeHETHKU

CymnepckpyunBanue JIHK. CaliTel HyKI€0COM.

CrpyKTypa reHoMa: TIOCIIEA0BaTEIbHOCTh U OPUEHTAITUS TEHOB.
Permukarus u pekomOunarus JITHK. Caiitet SNP. Pernonsr pekoMmOnHarwm.
I'eHeTHKa v STIMTEHETHKA.

CpG wu caiitel MmeTmiupoBanwus JJHK.

6. 3agaun 1Dpuk, 2Dpuk, 3Dpak. Penrtreno-ctpykrypHeiii ananu3 u SIMP GenkoB, 3amaun
3D6—3D6 u 3D6—2D6.

Knaccuduxkanus ciMBOJNBHBIX TIocTeoBaTensHocTel. baza nanasix PDB.

JHK u PHK. Pacno3naBanue knacco PHK.

3anaua 1Dpuk— 1D06: anbrepHaTUBHBIN CIITACHHT.
3amavya 1Dpuk—2DpHK: BropuyHas ctpykrypa PHK.
3amaun 1DpuK, 2DpaK —3DpHK.

3amaun 1Dpuk, 2DpHK —DpHK.

Ananu3 u KnaccuuKkanus TPEXMEPHBIX CTPYKTYp OMONIOTMYecKHX MakpomousieKynl. basza maHHBIX
PDB.

7.

XUMHUYECKOE CTPOCHUE MOJICKYIT Oellka. YPOBHHU CTPYKTYpHI OenKa.
PeHTreHOCTpYKTYpHBIT aHAIA3 OEITKOB.

benxosriii SIMP.

3amaun 3D—3D.

3amaun 3D—2D.

Mornekynsipuas ¢apmakonoruss U xeMouH(popmaruka. MorekynspHas

xeMounH(popMaruka.

Mornekynsl - cBsi3Hble Tpadbl, HO... ba3el qanaeix PUBCHEM, PDB, CSD.

®U3HMKO-XUMHYECKOE MOACTMPOBAHUE M XEMOMH(OPMATHKA.
®opmymna—3Di.

3anaun 3Dn—3Du.

3Dn—¢u3.-xuM. CBOMCTBA.

3Dn—06enku-penentopsl. 3D1—KOHCTaHTHI B3aUMOJICHCTBUSI.
XemouH(popMmaruka, 3a1a4u Gopmyna—...

(dapmakonorus u

3anauu KnaccupuKau pa3HOPOAHBIX MPU3HAKOBEIX onucaHuid. basel nanusix NCBI (DBGAP).



I'maBHas mociie10BaTEILHOCTD
* TeHeTHKa—)3KCIIPeccus,
* JKCIIPECCHSI—YPOBHH/AKT OEIKOB,
* TEHETHKa—YypPOBHH/AaKT OEIKOB,
* YPOBHHU OEIKOB—METa0OHTHI,
* MeTa0OJIUTHI—CUMIITOMATHKA,
* CHUMITOMaTHKa— CUMIITOMATHKa,
* CHMIITOMaThKa—3a00JIeBaHuE.
I'enetuka
* TIeHETHKa—METa0OIHUTEI,
* TEeHETHKa—CHMIITOMATHKa,
* TeHeTHKa—3aboJeBaHue.
[Touck 6nomapkepoB (MMOCT-FreHOMHAsI JUATHOCTUKA):
* JKcrpeccus—3aboneBaHue,
* YPOBHH OeNKOB—3a00JIeBaHue,
* MeTaboIuThI—3a00IeBaHHE.

8. [IpobiiemHuas o6nactp - Ouosorus. OT KIETOYHOM OMOIOTHH K 3a7]adaM PacliO3HABAHHUS.

[MpoGnemuas obmacth - OHOIOTHS

* buonorus kak npodiemMHast 001aCTh.

* O JmaHHBIX U METOJaX U3 00JIacTh OMOJIOTHH.

* VYpOBHU OHMOJOTMYECKHX CUCTEM M YPOBHHU JIAHHBIX.

* Bzaumocss3b pas3IMIHbIX 3aa4 MHTCIJIJICKTYAaJIbHOTO aHaJIn3a OHOJIOrMYECKUX JaHHBIX, CUCTCMBbI
3aa4 pacCliO3HaBaHUA U KJ'IaCCI/I(bI/IKaLII/II/I.

Ot KJIeTouHO# OHMoNIOTHH K 33/1a4aM pactio3HaBaHUS

» Knerka. MeTonpl HCClieIOBaHUN KIIETOK.

* OCHOBHBIC KOMIIOHEHTHI U TIPOIIECCHI B KJIETKAX, MX OMOJIOTMYECKUE POJIM U B3aUMOJICHCTBHUS.
» JIHK. PHK. AMUHOKHCIOTHI U OCIKH.

» Kierounast Ononorus U cucTema 3aj1a4 pacrio3HaBaHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe 060py0BaHUE AUl 3aHSATHH B ayJUTOPUH: KOMITBIOTED M MYJIbTHMEIHIHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Torshin I.Yu. Sensing the change from molecular genetics to personalized medicine. Nova
Biomedical Books, NY, USA, 2009, In “Bioinformatics in the Post-Genomic Era” series, ISBN
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2. Torshin I.Yu. Bioinformatics in the post-genomic era: physiology and medicine. Nova Biomedical
Books, NY, USA (2007), ISBN 1-60021-752-4.
3. Torshin I.Yu. Bioinformatics in the Post-Genomic Era: The Role of Biophysics, 2006, Nova
Biomedical Books, NY, ISBN 1-60021-048-1.
4. Waterman M, Introduction to Computational Biology: Sequences, Maps and Genomes. CRC Press,
1995. ISBN 0-412-99391-0.
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Bioinformatics Problems. Wiley, 2005. ISBN 0-470-02175-6.

7. Pachter, Lior and Sturmfels, Bernd. "Algebraic Statistics for Computational Biology" Cambridge
University Press, 2005. ISBN 0-521-85700-7.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.machinelearning.ru/wiki/index.php

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

http://www.machinelearning.ru/
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yuyeHUs AUCUUIUIMHBI CTYACHT [OJKEH 3HATh OCHOBHBIE OMNPEICICHUS, MHOHSTHS,
AKCHOMBI, AITOPUTMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JmTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4eHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUIPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHIMBUyaJbHBIX KOHCYIIBTALUH.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTICNBHBIX TEM, BOIIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUsAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa UHTEIJICKTYaJIbHBIX CHUCTEM

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: W.IO. Topunn, kKaHA. XUM. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00macTi WCCIICZIOBAHUM B 001acTH MHPOPMATHKH M BEIYHCITUTEIBHOM
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

CcrocoOeH Ha Hay4HOM si3bIKe GopMyInpoBaTh  |OITK-2.3 BiameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO()eCCHOHAIBHBIC 324K HCIIONIb3yEMOM B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh OIIK-4 2
pelleHue MOCTaBIEeHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

Criocoben MPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIJIs
peIIeHus OCTAaBICHHOH 3a1auk, (POPMYITHPOBAHHUS BHIBOIOB
¥ OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-4.4 CrnocobeH aHamu3upoBaTh NPOQPECCHOHAIBHYIO
MH(OpPMALNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
oopMIISITH H TPEACTaBIATH B BHAC AHAIUTHYECKHX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus AUCIUTUIMHBL «bronHpOpMaTHKay 00yYaromuiicst JOKeH:

3HATh:
- OCHOBHbIE MaT€MaTHYECKHE METO/IbI PEILICHNS 33/1a4 OMONH(POPMATHKY;
- OCHOBBI BHYTPEHHETO CTPOEHUS U IPUHIUIIOB PaOOTHI KUBOM KIETKHU;
- 00JIacTH IPUMEHEHHS U OCOOCHHOCTH Pa0OThl OCHOBHBIX MAKETOB OMOWH(pOPMAIIMOHHBIX MPOrPaMM
U aJITOPUTMOB;
- 0COOCHHOCTH XpaHeH!sI TeHeTu4eckoi nHpopmanuu B mosekyne JJHK.
yMeThb:
- CTAaTUCTUYECKU aHAIN3UPOBATh IOCTOBEPHOCTD MOJIyYaeMbIX PE3yJIbTaTOB;
- U3BJICKaTh M aHAJM3UPOBaTh HH(POPMALIMIO U3 CylIeCcTBYOMUX myonnynbix 0a3 nanueix (NCBI, EBI,
KEGG, SwissProt, PDB);
- IPUMEHSATH HA MPAKTUKE OCHOBHBIE MTAKETHl OMOMH(POPMALIMOHHBIX IPOTrPaMM U aJITOPUTMOB;
- IPUMEHATH Ha MPAKTUKE CTAHJIAPTHBIE METO/BI M AITOPUTMBI.
BJIA/1eTh:
HaBBIKAMM CaMOCTOSITEIbHON pabOThl IPU PEIICHUN TUIIOBBIX 3a/1a4;
HaBBIKAMHU Pa3paOO0TKH BHIYMCIUTEIBHBIX aITOPUTMOB JUIsI pellieHus 3a/1a4 OMOMH(DOPMATHKH;
KyJIbTYpOH OCTAaHOBKY M MOZICTIMPOBAHMUS MPAKTUYECKU 3HAYMMBIX 3a/1a4;
MPAKTUKOW UCCIICOBAHMS U PELICHUS TEOPETUUECKUX U MPUKIAJHBIX 3a1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOIION JICKIIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TpomexyTouHas arTectranus 1O TUCHUIUIMHE OcymiecTBiseTcss B Qopme auddepeHmpoBaHHOTO
3aueTa, IPOBOJMMOIO B YCTHOM (opme.

[TepeueHb KOHTPOJILHBIX BOIIPOCOB [UIsl caauu quddepeHipoBanHoro 3adera B 10-om cemecrpe:
1. TIpoGiemHas 061acTh - OMONOTHS.

* buonorus kak npodiemMHast 001acThb.

* O JmaHHBIX U METOJIaX U3 00JIacTH OMOJIOTHH.

* VYpOBHM OHMOJOTUYECKHX CUCTEM M YPOBHHU JIAHHBIX.

® Bzaumocss3b pas3IMIHbIX 3aJa4 WHTCJUJICKTYAJIbHOI'O aHajin3a OHOJIOrMYECKUX JaHHBIX, CUCTCMBbI
3aa4 pacCliO3HaBaHUA U KJ'IaCCI/I(bI/IKaLII/II/I.

2. Ot KJIETOYHOM OMOJIOTHH K 3a7a4aM paclo3HaBaHU.

» Kiertka. MeTonbl HeecnenoBaHUM KIETOK.

* OCHOBHBIC KOMIIOHEHTHI U TIPOLIECCHI B KJIETKAX, UX OMOJIOTMYECKIE POJIM U B3aUMOACHCTBUSL.
» JIHK. PHK. AMUHOKHCIOTHI U OCIKH.

» Kuerounas 6uonorus u cucrema 3ajad pacrio3HaBaHUsl.

3. buonoruyeckue naHHbIE, OOBEKTHI U MOAXOABI K (JOpMaTU3aUH 3a1a4.

* buonoruueckre 00ObeKTH U UX ONMUCaHKA. ba3bl JaHHBIX B OMOJIOTHH.

» OObeMbl TaHHBIX U CTETICHb UX MHTErPaliy (CBSI3ZHOCTH).

* IIpoTHBOPEUYNBOCTH MHOXECTB MIPELEACHTOB.

4. Makpomoiiekyibsl Kak TekctoBble cTpoku. basel nanasix GENBANK, TREMBL, UNIPROT.
* DOKCHEepUMEHTaJIbHbIE METObl CEKBEHUPOBAHUS.

* ANTopuTMBI BRIPaBHUBAHUS U CPABHEHHS CUMBOJIBHBIX HIOCIIEIOBATEIbHOCTEH.

* Bepudukanus 1aHHBIX U3 pa3HbIX YPOBHEH HEpapXUU KIETOYHBIX MTPOLECCOB.

» Knaccudukanus nocieaoBareIbHOCTEH Kak MOAX0/ K pelieHuto 3a1a4 1 D—-...

5. Jlexcuueckuii aHamTU3 CUMBOJIBHBIX IOCJIE0BATEILHOCTEH ONOMAaKPOMOJIEKYII.

* UYro takoe ren? OT reHa Kk OemKy.

* DyKapHOThI, NPOKAPUOTHL. TpaHCKPUNLIKS, CIUIANCHHT, AeTpaanns, TPAHCIALIUS.

» 3agava pacrno3HaBaHus reHa. [Ipomorep.

* 3agava 1Dnuk— 1 DpHk (caiiThl CIUTalicUHra, SK30HBI).

* 3agavya MHUIMALUK TpaHCKpUIIUHU. CalThl (JaKTOPOB TPAHCKPHUIILIHH.

6. Jlexcmyeckumii aHalN3 TEKCTOBBIX CTPOK. OO0 amamuze MpeaACTaBUTCIIbHBIX Ha60pOB B 3aJa4dax
TCHCTUKU.

» CymnepckpyuuBanue JIHK. CaiiTel HyKkI€ocOM.

* CrpyKTypa reHOMa: I0CJIeI0BATEIbHOCTh U OPHEHTALUS] TCHOB.

* Pemnukanms u pekomounanus JJHK. Caiitet SNP. Pernons! pekomOuHaINY.
* I'eHeTHKA U DIIUTCHETHUKA.

* CpG u caittel MmeTunupoBanus JJHK.

7. Knaccudukarnusi CHMBOIBHBIX MOCIIeioBaTenbHOCTeH. baza nanapix PDB.
» JIHK u PHK. Pacno3naBanue kimaccos PHK.

* 3agava 1 Dpuk— 1D0: anbTepHaTHBHBIN CIUIAHCHHT.

* 3anmaua 1Dpuk—2DpHKk: BropuyHas crpykTrypa PHK.

» 3anmaun 1DpHK, 2Dpak —3DpHK.

* 3apmaun 1DpHK, 2DpHK —PpHK.

8. Amnanu3 u KnaccuduKanys TPEeXMEPHbIX CTPYKTYp OHMOJIOrMYecKHX Makpomonekynl. basa maHHBIX
PDB.

* XUMHUYECKOE CTPOCHHE MOJICKYJ Oelka. YPOBHU CTPYKTYPHI OelKa.

* PeHTreHOCTpYKTYpHBIN aHau3 OEIIKOB.

* benkosorii SIMP.

* 3agauu 3D—3D.

* 3agauu 3D—2D.

9. Jlexcuuecknii aHAJIN3 CUMBOJIBHBIX IOcienoBarelibHOCTEN. bassl nanueix NCBI.

* Pacrno3HaBaHNE CHUTHAJIBHEIX IICTITH/IOB.

* TpancmemOpaHnHubie criupanu. Pazouenue Ha nomensl. [locT-TpaHcnsanroHHbIe MOTU(DHUKAIINN.



* YcraHoBieHHE (yHKIMOHAIBHBIX CAUTOB U «(YHKIHOHAIBHO-3HAYUMBIX YYaCTKOBY.
* O 1D nmerepmunHaHTax cTabUIBLHOCTHU OeJKa.

10. Mera-3aga4a nmepeKoJUpOBKH CUMBOJIBHBIX HOCIIEIOBATEIILHOCTEH.

* 3anmaun 1D6—2DG.

. 3amaua 1D6—2D6 kak mepeBol CHUMBOJBHBIX MoOcieaoBarenbHocTell. [locTaHOBKa 3anauw,
UCXOIHBIEC TaHHBIE.

*  OCHOBBI KOMOMHATOPHOI TEOPUH PA3PEILIUMOCTH/PETYIAPHOCTH.

* O 3amauax 1D—3D.

11. Mera-3aga4a kiaccu(pUKaluyu CUMBOJIBHBIX ITOCJIE0BAaTEIbHOCTEH.

» 3agaun 3D—JI u 3D—d: 6GuopuznUecKuil aHanu3 CTPYKTYpHI OenKa.

* 3anmada 1D—JI 1 0 «CITy4aifHBIX» MOCIIEOBATEIHLHOCTSX.

* 1D—® — 3agaya aHHOTAIMM T€HOMA, OCHOBBI IPOOJIEMHO-OpPUEHTHPOBAHHOTO (hopMaTu3Ma.
12. MonekynsipHas cetb-cMertannbiii rpag. bassr gqannsix REACTOME, KYOTO.

* MornekysipHbIE CETH KIIETKH.

» @DyHKIMOHANbHAS TEHOMUKA, 33/1a4a CHHTE3a CETEH H... JIOBYIIKH.

* Tpanckpunromuka, IpOTEOMHUKa, META00IOMHUKA.

* HccnenoBaHus «CTUMYI-OTKIMK» B MacIiTabe KICTKH.

* 3agava nmoucka «OMOMapKEPOBY» JUIsI MEAULIMHCKON TMAarHOCTHKH.

13. Mosekyisl - cBsi3HbIE Tpadsbl, HO... baser nanasix PUBCHEM, PDB, CSD.

*  DU3HKO-XMMHYECKOE MOACITUPOBAHNE U XeMOMH(POPMATHKA.

* @®opmyna—3Di.

» 3agauu 3Din—3Du.

* 3Din—@u3.-XxuM. CBOMCTBA.

* 3Dn—0enku-penentopbl. 3DI—KOHCTaHTHI B3aUMOICHCTBHUS.

» XemouHdpopmarHka, 3aga4u Gpopmyiaa—-...

14. 3apaun knaccupukanuy pa3HOPOAHBIX NpU3HAKOBBIX onncanuil. bassl nanabix NCBI (DBGAP).
» [naBHast mociieg0BaTeIbHOCTh

0 TEHETHKa—H KCIPECCHs,

» Tenernka

* Ilouck 6uomapkepoB (ITOCT-TeHOMHAs AUATHOCTHKA):

15. AHanu3 TEKCTOBBIX CTPOK, natual language processing. basa nanasix PUBMED/MEDLINE.
e buomenumnuna.

* Hudopmaruka («BBIYACIUTENbHAS JIUHTBUCTUKA).

* OKCHEpTHBII aHAIH3.

16. buonoruka u anroputmsl: O MOMCKE HOBBIX MPUHLIMUIIOB TOCTPOCHUS AITOPUTMOB.

Kpurepun oneHuBaHus
Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOorpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/1ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJYYCHHBIE 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PELIEHUH 331349 HEKOTOPBIE HETOYHOCTH.



OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIyCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKkTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIC (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKCHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHKka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABIISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYHOBICTBOPUTEIHHO 2 Oajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaia - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBenenus muddepeHUMPOBAHHOrO 3auyera OOydaromuecss MOTYT —I0JIb30BaTbCs
NpOrpaMMOM JUCLHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYMCIUATEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBAaeMOCTH W CHa4H
3aJlaHui, WK ITyTeM OpraHU3alM1 CIIELHAIBHOTO OIIPOca, IPOBOIUMOTIO B YCTHOH (hopme.



