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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuuruinHa «brnonHdopMaTika» OTHOCUTCS K JUCHMIUIMHAM oOs3aTenbHON yactu bioka
1. Jucummmuasl (Moxynu) IIpodunbHo-opueHTHpPYEMOro MOIyJs y4eOHOro IUTaHa OCHOBHOM
npodeccHOHaIbHOM 00pa30BaTeNbHON IMpPOrpaMMbl BBICIIET0 O00pa3oBaHUsS — IPOTrPaMMBbI
MarucTpaTypsl no HampasieHuio moarotoBku 06.04.01 buosorus, HampaBieHHOCTH (MPOdUIb)
o0pa3oBaTenbHONW MporpaMmbl «BHOTEXHOJIOIMS ¢ OCHOBaMH HAHOTEXHOJIOTHIl», O4HOM (hopMbI
00y4eHUsI.

JlMcuuIuInHaA ONUpaeTCs Ha Pe3ysbTaThl 00ydeHUs, COPMHUPOBAHHBIE B paMKaX JUCLUIUINH
U NPaKTHK OakajgaBpuara.

PesynpTaThl OCBOEHHUS AMCHUIUIMHBI SIBISIFOTCS OCHOBOW M3Yy4YCHHMS JUCLUUIUIMH JUIS
npo¢eCCHOHATIBHOM EATEbHOCTH U IPOX0XKICHHS FOCYJapCTBEHHON UTOrOBOM aTTeCTaLUU.

1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yueHUs1 (00pa30BaTebHBIX Pe3yJbTATOB)
1O JUCHUIINHE

enb10 0CBOCHUS TUCHUILIUHBI SBISIETCS (POPMUPOBAHUE y 00yUarOIIMUXCsl 3HAHUN, YMEHUN
U HaBBIKOB B 00JIaCTH MCIIOJIb30BAaHHUsSI COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOIMH 00pabOTKH
JAHHBIX MOJIEKYJISIPHON OMOJIOTHH.

3agaveil 0CBOCHUS TUCLUILINHBI ABJISETCA 3HAKOMCTBO C COZIepKaHUEM 0a30BbIX MOHATUH,
npeaMera, METOAOB M NPUHIMIOB OHOWHGOPMATUKH, (POPMUPOBAHHE TIPEACTABICHUS O
COBPEMEHHOM  OMOMH()OPMALIMOHHOM HPOrpaMMHOM  oOOecredeHHuu, OOyueHHe BIaJCHHIO
COBPEMEHHBIMHU METO/1aMU OMOMH(OPMATUKH.

B pesynbraTe OCBOEHMS NPOrpaMMbl OOYYArOIMMMCS OJDKEH OBJIAAETh CIEAYIOIUMHU
pe3ysbTaTaMu 00ydeHUsI:

Komnerennus u O0pa3oBarenbHble Pe3yIbTaThl AUCLUIIIMHBI
MHIUKATOPBI €€ (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)

JOCTHUXXCHUS B

TTUCITUTUTAHE 3uaer Ymeer Bnaneer

OIIK-4. Cnocoben
y4acTBOBATh B
MIPOBEJICHU U
DKOJIOTHUECKOH
HKCIIEPTU3BI
TEPPUTOPUI u
aKBaTOpUii, a TaK¥kKe
TEXHOJIOTHYECKUX
MIPOU3BOJICTB c
HCIIOJIb30BaHHEM
OMOJIOTHYECKHUX
METOJIOB OLIEHKH
3KOJIOTHYECKOM u
OMOJIOTHYECKOH
0€30IacCHOCTH.

HIIK 1.1. 3uaer | OP-1 3Haer cnocoObI
TEOPETUICCKHE MIPOBEICHUS
OCHOBBI, METOALI | OHOJIOTHYECKOM
HOPMAaTHUBHYO 9KCIIEPTH3BI U
JIOKYMEHTAITUIO B 3aHECEHHS
obnactu nH(popMaluu B 6a3bl
9KOJIOTHUECKOM JaHHBIX
SKCIICPTH3HI,




0COOEHHOCTH
o0cenoBaHus u
OIIEHKH
HKOJIOTMYECKOI0
COCTOSTHHS
TEPPUTOPUI u
aKBaTOPHH,  METObI
TECTUPOBAHUS

a3 dexTuBHOCTH u
0100€30ITaCHOCTH
IIPOJYKTOB
TEXHOJOTHYECKUX
IIPOM3BO/ICTR.

HUIIK  1.2. VYwmeer OP-2 ymeer
MPUMEHSITD IPUMEHSTH HAaBbIKU
npodeccuoHanbHbIe pa3paboTKu
3HAHUS W HaBBIKU JJIS WHHOBAIIMOHHBIX
pa3paboTku u CPENICTB U METOJIOB
MPEJIOKEHUS HKOJIOTHUYECKOM
WHHOBAIIHOHHBIX 9KCHEPTHU3BI.
CPEICTB M METOJIOB
JKOJIOTMYECKOU
JKCIIEPTHU3BI.

UIIK 1.3. Bmageer OP-3 mianupyer
OIIBITOM IKOJIOTHYECKYIO
TUTAHUPOBAHUS AKCHEPTH3Yy HA OCHOBE
IKOJIOTUYECKOM JTAHHBIX
OKCIIEPTHU3BI HA OCHOBE
aHaIM3a HMMEIOIINXCS
q)aKTI/I‘IGCKI/IX JAaHHBIX.

2. O0beM [JUCHMIUIMHBI B 3a4YeTHBIX €IMHMIAX C YKa3aHHeM KOJIH4YecTBa
aKajeMMYeCKHMX 4YacoB, BbIJeJIEHHbIX HAa KOHTAKTHYI0 padory o0y4yalommxcsi ¢
npenojasartejieM (M0 BHIAM Y4YeOHbIX 3aHATHH) M HA CAMOCTOATEJIBHYI) pPadoTy
00y4ar I XCs
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3. Copep:xanue JUCUMILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA AaKAAEMHUYECCKUX YaCOB 1 BU/10B y‘lCﬁHI)IX 3aHATHH

3.1. Yka3anue TeM (pa3aesioB) U OTBEIEHHOI0 HA HUX KOJHYECTBA aKaJAeMHYECKHX
4acoB M BU/I0B Y4eOHBIX 3aHATHI




KonugecTBo yacoB mo ¢gopmMam opraHu3anuu 00ydeHus
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Beenenue B tucuUIUIMHY 4 7
CpaBHeHUE MOCIeI0BATEILHOCTEH 2 8 20
Buonndopmanmnonnsie 6a3bl TaHHBIX 2 4 20
MouekynsipHas 3BOJIIOLIHS 4 10
Bcero nmo qucuumninne: 4 20 57
3.2. KpaTkoe onucanue cojpepxkanusi TeM (pa3aejioB) TUCHUILITHHBI
Kpartkoe conep:xxanue Kypca
Tema 1. BBegenne B ITMCHUILIHHY
buoundopmaruka — mpeaMer W METOABl  HcchenoBaHui. Mcropus  pa3BuTUA

OononH(OpMAMOHHBIX MeTOI0B. OCHOBHEIC 33/1a4¥ M METOJIbI OMOMH(OPMATHKYU B MCCIICTOBAHUU
reHOMa U MpOoTeoMa.
WNuTepakTuBHas popma: «YuyeOHast AUCKYCCUSD.

Tema 2. CpaBHeHHe N0CJIe10BATEIbHOCTEH

MareMaTHuecKue OCHOBBI BBIPABHMBAHHS IIOCIIE€OBATENBHOCTEH CHUMBOJIOB. Scoring
functions, MaTpupl aMHUHOKHCIOTHBIX 3aM€H. AJTOPUTMBI TJ100aJbHOTO BBIpAaBHUBAHUS
Hunimana-ByHia, nokansHOro BelpaBHMBaHus CMuTa-BaTtepMaHa M OLIEHKA MX BBIYMCIHATEIBHON
cinoxxknoctu. CemeiictBo anroputMoB BLAST. MHoxecTBeHHOE BBIpaBHHBAHHE, CEMEHCTBO
nporpamm Clustal.

WNuTepakTuBHas popma: «YueOHast AUCKYCCUSD.

Tema 3. BuonndopmaunonHbie 6a3bl JAHHBIX

Crpyktypa OuouHdopManuoHHbIX 0a3 JaHHBIX, Kiaccupukanus 6a3 1o crnocoly
3allOJIHEHUS, OCHOBHbIE 0a3bl JaHHBIX, 0a3bl, COJEp)Kallhe pe3ylbTaThl IJI00abHBIX
HKCIIEPUMEHTOB, OaHKM OETKOBBIX CEMENCTB, MeTaboInyeckre 0a3bl JaHHBIX TeHeTHYeckre OaHKH,
CTeHATM3UPOBAHHbBIC OAHKH JaHHBIX. IHCTPYMEHTHI OWCKA HAYYHBIX TTYOIUKAITHIA.

WutepaktuBHas Gopma: «YuebHass AUCKYCCHSI.

Tema 4. MoJiexyJIsipHasi 3BOTIOLUS

OBOJIIOIMS MOJIEKYJT M OpPraHU3MOB, OPTOJIOTH M NapaJloTH, TOPU3OHTAIBHBIA IEPEHOC,
JIepeBbsi BUJIOB M JepeBbs T'eHOB. (DHIOreHETHYECKOe JEePEeBO KaK MaTeMaTHYeCKUH OOBEKT.
Mojenu 3BOTIOLUH, aTOPUTMBI TOCTPOEHUS (DPUIOTEHETUUECKUX JEPEBbEB, MAaTPUIIa PACCTOSTHUIN
METO/bl, OCHOBaHHBIE HAa MaTpHUIE PACCTOSHHM, Jpyrue MeToAbl. ANTOPUTMHUYECKHE MPOOIEMbI
IIOKMCKa ONTUMAJIBHOTO I€PEBA, COTTIACOBAHKE JIEPEBbEB. DBOJIOLNA HA YPOBHE F€HOMA.

WutepaktuBHas popma: «YuebHas AUCKYCCHSI.



4. TlepeueHb Y4eOHO-METOAUYECKOT0 oOecmedeHHsl IJIsI CAMOCTOSITEIbHOH PadoThI
00y4YaAIIUXCS 10 TUCHHILINHE

CamocrosaTrenbHas paboTa CTYACHTOB fBIsETCS 0c0o00# (hopMmoii opraHuzanuu y4eOHOTrO
npolecca, MpeacTaBisatomas coool MIaHupyeMyo, I03HABATEIbHO, OPraHU3ALMOHHO U METOANYECKU
HalpaB/IIEMyI0 JESITEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYKD Ha JOCTH)KEHHUE KOHKPETHOI'O
pe3ynbTaTa, OCYILECTBIsieMyro Oe3 mpsMoi momouu mnpenogasatens. CamocrosrenbHas padoTa
CTYZIEHTOB SIBJII€TCA COCTABHOM 4YacTbiO Y4eOHOH paboTbl M HMMEET LENbI0 3aKpeIvICHHe U
yri1yOJieHHE IMOJYyYEHHbIX 3HAHUM M HaBBIKOB, IOMCK M NPUOOPETEHHE HOBBIX 3HAHUM, a Takxke
BBIIIOJIHEHHE Y4YEOHBIX 3a/JaHuli, MOJArOTOBKY K MPEACTOALIMM 3aHATHSAM U 3k3amMeHy. OHa
IpeaycMaTpuBaeT, Kak IpaBHIO, pa3paboTKy pedeparoB, HAIMCAHUE [OKJIAJO0B, BHIIOJIHCHHE
TBOPYECKUX, MHIUBHUYaJIbHbIX 3aJJaHUH B COOTBETCTBUHU C Y4eOHON IporpamMMmoil (TeMaTndeckum
IUIAHOM M3Y4YEHHUs IUCHMIUIMHBI). Tema Uis Takoro BBICTYIUIGHHS MOXET OBbITh NpeiokeHa
npernojiaBaTesieM MM M30paHa caMUM CTYJEHTOM, HO MaTepHuajl BBICTYIUIEHUS HE JIOJDKEH
nyOIMpoBaTh JIGKIMOHHBIA Marepuasl. PedepaTUBHBIH MaTrepwan CIYXHUT JOTOJHUTEITbHON
uHpopmanueit Uit paboThl Ha NMPAKTUYECKUX 3aHATUAX. OCHOBHAs 1ieNb JIaHHOTO BUAA PalbOTHI
COCTOHT B O0Y4€HHH CTYICHTOB METOAAaM CaMOCTOSTEILHON PaboThI ¢ ydeOHBIM MaTepuanoM. [l
IOJHOTBl YCBOGHHS TEM, BBIHECEHHBIX B IpakTUYeCKUe 3aHATHUsA, TpeOyercs pabota ¢
nepBOMCTOUHMKaMHU. Kypc mpemycmarpuBaeT CaMOCTOSATENBHYIO paboOTy CTYICHTOB  CO
cneuuanbHoOi  jureparypoil. Crenyer OTMETHTb, 4YTO CaMOCTOsTEIbHas padoTa CTYACHTOB
pe3ysibTaTUBHA JHIIb TOIJA, KOIJA OHAa BBIIIOJHIETCA CHUCTEMAaTHYECKH, IIJIJAaHOMEPHO U
LeJIeHaNPaBJIEHHO.

3anaHus JUIsl CaMOCTOSITENIbHOM padoThl MPelyCMaTpUBAIOT UCIIOJIb30BAHUE HEOOXOANMBIX
TEPMUHOB U IMOHATUH 1O mpobiematuke Kypca. OHM HaleIMBAaIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHIO M3y4aeMOT0 MarepHaja, MOMCK OMOIMOorpaguuecKoro Marepuana U 3JICKTPOHHBIX
UCTOYHUKOB MH(OpMAINK, WUTIOCTPATUBHBIX MaTepUaoB. 3aJaHus 110 caMOCTOATENbHOI padoTre
JAFOTCS IO TEMaM, KOTOPhIE TPEOYIOT TOTIOHUTEIEHOW TPOPAOOTKH.

OOmwmii o0beM caMOCTOSTENBHOW paboThl CTYJCHTOB 10 JUCLUIUIMHE BKJIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTY CTYJAEHTOB B TEUEHHUE CEMECTPA.

AynuTopHas caMocTosiTeNlbHas paboTa OCyIIECTBISETCS B (pOopMe BBITOJHEHHS TECTOBBIX
3aaHuid, Keic-3a1ad, MHChMEHHBIX MPOBEPOUYHBIX paboT MO JUCHUIUIMHE. AyIUTOpHAs
caMmocTosiTeNIbHas paboTra olecriedeHa 0a30if TECTOBBIX MaTepUANIOB, Keiic-3a1ad Mo pasjenam
JVICTIATUTAHBL.

BHreaynuropHas camocTosiTenbHas paboTa ocyiiecTBisercs B popmax:

- MOATOTOBKU K YCTHBIM JIOKJIaJaM (IIOJArOTOBKa pedepaToB);

- pelieHre 3a1a4 (JoMaIHuX 3aJjaHuii) 0 U3Yy4aeMbIM TEMaM;

- BBINOJIHEHUE IPYNIOBBIX HHTEPAKTUBHBIX 3a/IaHHMH.

OC-1. CamocTosiTe/ibHast padoTa

B paboueii nupexropun Tpu (haiina:

- filel.txt - mpon3BONBHEII y4acTOK aMHHOKHCIOTHOH MOCJIE0BAaTEIbHOCTH Ballero Oenka
JumHOM 30 aMHHOKHCIIOT;

- file2.txt - ToT ke caMplii y4yacTOK aMWHOKHCIIOTHOW MOCJIEIOBATEIbHOCTH, B KOTOPBIN
BHECUTE TPU MPOU3BOJIbHBIE AMUHOKHCIOTHBIE 3aMEHBI;

- file3.txt - mpon3BONBHEII y4yacTOK aMHHOKUCIOTHOH MOCJIE0BAaTEIbHOCTH BalIero Oenka
mmmHON 10 aMHHOKHCIIOT.

C nomomsio mporpammbl BLASTP npoBenuTe mouck mo 0aHKy JaHHBIX Swiss-Prot ams
nocnenoBarenbHocTd U3 ¢aina filel.txt. Haiinure B pe3ynbTHpyIOIIEM CHHCKE Ball OEoK.
Onpenenure nopsakoBeIii HoMep, E-value, Score u 3anecute 3HaueHus B ¢aiin oryera.

[ToBTOpHTE aHATOTHYHYIO MPOIEAYPY IS mociemoBarenbHocTH 13 (aimos file2.txt u
file3.txt. B kpaTkoM KOMMEHTapHUU OOBSCHUTE MOTYICHHBIE PE3YIITATHL.



OC-2. CamocTrosiTejibHasi padoTa

C mnomompio mporpammel  BLASTP mposeaute mnouck romonoroB Oenka XYIA w3
Escherichia coli no 6anky nanubix Swiss-Prot. B ¢daiiie pe3yapTaToB 3amoiHuTe TaOIUILy JUIs

d) HAWJIYYIIIEeTO XUTA;

b) romosnora ¢ HanbonbIIMM 3HaUeHHEM E-value (cameiii “nanexuit” romosnor);

C) HErOMOJIOra C HAMMCHBIIUM 3HaucHueM E-value (camblii “0im3Kuit” HEromMoJor);

d) Hauxy/Iero xura;

e) romoJora u3 Bacillus subtilis.

[IpoBenuTe aHaIOrMUYHBIA IMOMCK IO OaHKy gaHHBIX ‘“‘hon-redundant”. Ompenpenure
napameTpel st romosiora w3 Bacillus subtilis w 3amecutre ux B Tabmuiy B cTpoke
COOTBETCTBYIOMICH MyHKTY ).

CpaBuute Mexay co0oit myHKTHI €) U T). [TosicHUTe NPUYUHY OTIIHYHA.

Onwummre, Kak BbI OTJIMYAJIH TOMOJIOTOB OT HETOMOJIOTOB: OTPEACIUTE OPOTOBOE 3HAUYCHHE
E-value mist romonoros, omnummre, Kak Beaer ceds E-value ma rpanumiie pasjiena roMoJioTOB U
HETOMOJIOTOB.

OC-3. Tecr

1. Myranusi, npu KOTOpPOW eAMHMYHAS 3aMeHa OCHOBAHHS OCTAaBJISIET aMUHOKHCIOTHYIO
MOCJIEIOBATEIFHOCTh HEM3MEHHOM, HA3bIBACTCS

a) HOHCEHC-MYTallus

0) oOpaTHas 3aMeHa

B) «MOJTYAIIasH MyTalus

') MUCCEHC-MYTalus

2. YHUBepCaIbHOCTh FT€HETUYECKOTO KOJIa — 3TO

a) KOJMPOBAaHUE OJHUM TPHUILIETOM OJHOH JTNOO HECKOJIBKUX aMUHOKHCIIOT

0) KoApOBaHUE OJHON AMUHOKHCIIOTHI HECKOJIBKHUMHU TPHUILIETAMU

B) KOJMPOBAHHUE OJJTHON aMHUHOKHUCIIOTHI OJTHUM TPHUILIETOM

I') HAJIM4YKE eIMHOTO KO/1a /ISl BCEX CYILECTB Ha 3emiie

3. BeipaBHHBaHHE — 3TO:

a) CpaBHEHHE MOCIE0BATEIbHOCTEH HYKICOTHAOB C «JTUIKUMHU KOHI[AMID)

0) cpaBHEHHE aMUHOKHUCJIOTHBIX MOCJIEA0BATEILHOCTEN OCIIKOB TIO JITTHHE

B) CpaBHEHHE HYKIJIEOTHIHBIX MOCIEA0BATEIHHOCTEH MO ATMHE

T') CpaBHEHHE MOCIIEIOBATEIBHOCTEH B TIOUCKE HICHTUYHBIX CEpPUIl CHUMBOJIOB

4. ]Insi HaxOXXIEHHWs KOHCEPBATHUBHBIX PETHOHOB B HAOOpe MOCieqoBaTenbHOCTEN
NPUMEHSETCS IPEUMYIIIECTBEHHO

a) MHO>KECTBEHHOE BBIDAaBHUBAHUE

0) JI0KaJIbHOE BHIPABHUBAHUE

B) TT100a1bHOE BHIPAaBHUBAHUE

I') CTPYKTYPHOE BBIpAaBHUBAHUE

5. Kakoe w3 TmepeunclIeHHbIX HUXKE BBIPDABHUBAHUN TPUMEHSETCS K <«IIOXOXKHM)
MIOCJIEIOBATEIBHOCTSM TPUOIU3UTENIFHO OJMHAKOBOW UIMHBI M HATJISITHO TOKAa3bIBaeT Pa3HUILY
MEXy 3TUMU TOCIEA0BATEIHHOCTIMU

a) JIOKaJIbHOE

0) MHO>KECTBEHHOE

B) Tio0aibpHOE

I') CTPYKTYpHOE

6. BeipaBHMBaHNE HYKJICOTHIHBIX WJIM aMUHOKHCIOTHBIX MOCJIEIOBATEIBHOCTEH C CaMBbIM
BBICOKHM BECOM Ha3bIBAIOT

a) ONTUMAJILHBIM

0) MHOXXECTBEHHBIM

B) TJ100aJIbHBIM

I') CTPYKTYPHBIM



7. Paccrosane mo JleBeHIITaliHY WM «PEIAKIIMOHHOE PACCTOSHUE» MEXKIY IBYMsI
CTpOKaMu

a) MUHMMAaJIbHOE YHCJIO «OTepaluil peJakTUPOBAHUSD) AJI TOTO, YTOObI MPEBPATUTH OAHY
CTPOKY B JIpYTyIO

0) MaKCMMaJbHOE YHUCIIO «OINEepaluid pelakKTUPOBAHUS JJISl TOTO, UTOOBI MPEBPATUTH OJHY
CTPOKY B JIpYT'yIO

B) MUHMMAJIbHOE YMCJIO 3aMEH MO3UIMHA B CTPOKE VIS TOTO, YTOOBI IPEBPATUTH OJIHY CTPOKY
B IpyTyI0

I') MUHUMAaJIbHOE YHUCIIO0 BCTABOK IS TOTO, YTOOBI IPEBPATUTH OJIHY CTPOKY B APYTYIO

8. PSI-BLAST - sto nporpamma, KkoTopas

a) MO3BOJISIET TPOBOJAUTH aHAIN3 MOMYJIALUOHHO-TEHETUYECKUX JTAHHBIX

0) ocymiecTBIseT GUIOTeHETUYECKUI aHAIU3 C UCTIOIb30BaHUEM METO/1a TaPCUMOHUU

B) MOAOUpPAET TaHHBIE JUIS MTOCIEI0BATEIBHOCTEH, aHAJIOTHYHBIX 3aIPOLICHHOM

) IPOBOAUT MHOKECTBEHHOE BBIPABHMBAHWE HYKJICOTUIHBIX U  aAMHHOKHCIOTHBIX
IIOCJIEI0BATEIbHOCTEN

9. Kakas w3 mepeuuciIeHHBIX HUKE TMPOTPaMM HUCIOJB3YeTCS IJIsi MHOXECTBEHHOTO
BhIpaBHHBaHUA nocienosarensHocteld JJHK u 6enkos

a) Clustalw

0) BLAST

B) DALI

r) CASP

10.  dunoreHeTnyeckoe epeBO (IBOJIOLMOHHOE AEPEBO, IEPEBO KU3HU) — JIEPEBO,
OTpakalolllee HBOJIOLMOHHBIE B3aMMOCBSI3M MEXIY pa3IM4YHbBIMU BUAAMHU WIM JPYTUMU
CYIITHOCTSAMHU, UMEIOIIMMU OOIIEro npeaka. BepmuHel GUIOreHeTHYecKoro AepeBa JAeNarcs Ha TpU
KJ1acca (OTMETUTH HEBEPHOE):

a) JINCThS

0) CTBOJIBI

B) Y3JIBI

') KOPEHb

ﬂﬂ}l CamMoCmoAmMenbHol N0020MOBKU K 3AHAMUAM O 0ucuunﬂunepel<wnendyemc;l
Ucnoib3oeamas yueﬁno-memoduuecxue mamepuaiiol:

1. I{piranoB A.B. BeruucnurenbHas reHOMUKa. MeToMUECKUe yKa3aHUs JIEKIIMOHHBIX
U MPAaKTUYECKUX 3aHATUN 111 Maructpos 1 kypca 1 cemectpa HampasieHus noarotoBku 06.04.01
«buonorusy. IIpopuns: buoTexHonaorus ¢ OCHOBaMHU HaAaHOTEXHOJOTHH (ouHast Gpopma oOyueHUs ).
VYnesaosck: U3a-Bo Yal'IlY .- c. 13.

5. le/IMepH])Ie OLCHOYHBIC MaTEpHaJIbl JII IHPOBECACHUA TEKYIIECIr0 KOHTPOJIA
ycneBaeMoCTH U leOME)KyTO'—IHOﬁ aTTeCTallun oﬁyqamumxca Mo JIMCHMIIJINHE

Opraﬂmaunﬂ N MPOBEACHUEC aTTECTAllMU CTYACHTA

®I'OC BO B coOTBETCTBUM C NpHHLMIIAMU bOJNOHCKOTrO mpolecca OpHUEHTHPOBAaHbI
MPEUMYIIECTBEHHO HE Ha COOOIIeHHEe 00yJaromeMycsi KOMILJIEKCa TEOPETHUYECKUX 3HaHUM, HO Ha
BbIpaOOTKY y MarucTpaHTa KOMIIETEHIIMH — TMHAMUYeCKOro Habopa 3HaHWM, yMEHHH, HaBBIKOB U
JMYHOCTHBIX KauyecTB, KOTOPbIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHENHO NpOopeCCHOHATIBLHO PEaNTn30BbIBATHCS.

B mporecce olieHKM MaructpaHTta HEOOXOIMMO MCIIONB3YIOTCS KaK TpaJuIlMOHHbIE, TaK U
MHHOBAIIMOHHBIE TUIIbI, BUABI U (hOpMBI KOHTPOJIS. [IpH 3TOM NOCTENEHHO TPaJUIIMOHHbBIE CPEJICTBA
COBEpUICHCTBYIOTCA B pyciie KOMIETEHTHOCTHOIO II0AXO0/a, a WHHOBALIMOHHBIE CpPEJCTBA
aJaNTHPOBAHbI JJIs IOBCEMECTHOTO PUMEHEHUS B POCCUMCKON BY30BCKOM MPAKTHKE.

Lenr npoBeneHusi aTrecTallMd — IPOBEPKa OCBOCHMSI 00pa30BaTENIbHON MPOrpaMMBbI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTENbHBIX PE3yIbTATOB.


http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B2%D0%BE_%28%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%BE%D0%B2%29
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4_%28%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%29

IIpoMe:kyTOUHAsI aTTeCTAIMS OCYIICCTBISIETCS B KOHIIE CEMECTpa U 3aBepIIaeT U3yYCHUE
JTUCITUTIMHBI, TIOMOTAeT OICHUTh KPYIHBIE COBOKYITHOCTH 3HAHUW M YMEHHUH, (OpMUpOBaHUE
OTIPENICIICHHBIX KOMITETCHIINH.

OnEeHOYHBIMH ~CPEJICTBAMH  TEKYIETO OICHUBAHWS SIBJISIOTCS: JIOKJAA, TECTHl TIO
TEOPETUYECKUM BOIIPOCAM JTUCIMILIMHBI, 3allIUTa MPAKTHYECKUX padoT u T.1. KOHTpOIb ycBOCHHUS
MaTepuana BEIETCS PEerylsipHO B TEUEHHE BCETO CEMECTpa Ha MPAKTUYECKUX (CEMHUHAPCKUX,
71a00pPaTOPHBIX ) 3aHATHUSX.

Ne CPEJICTBA OLIEHUBAHWSI, OO6pazoBaTenbHbIC
n/n UCIIOJIb3YEeMBbIC JUIS TEKYIIEro OI[CHUBAHMUS PE3YJIbTaThl JUCIUTLTHHBI
nokasatessi opMUpPOBaHHS KOMIIETCHITHH
OuneHoYHBIE CpeCTBA IS TEKyIIeH OP-1 3naer cocoObI MPOBEACHNUS
aTTecTaluu OMOJIOTMYECKOM IKCTIEPTU3BI U
OC-1, OC-2, OC-3 3aHeceHus MHpopManuu B 0a3bl
JaHHBIX
OueHoYHbIE CPEACTBA IS MIPOMEKYTOUHOM OP-2 ymeeT npUMEHSITh HaBBIKH
aTrTecranuu (IK3aMeH) pa3paboTKN UHHOBAILIMOHHBIX
9K3aMeH B (popMe YCTHOTO cobeceoBaHus CPEZICTB U METOJIOB SKOJIOTUIECKOI
IKCTIEPTHU3HL.
OP-3 mranupyeT 3K0JIOTHYECKYIO0
IKCIIEPTU3Y Ha OCHOBE JIaHHBIX

Omnucanue OOCHOYHBIX CPCIACTB U HCO6XOI[I/IMOFO O60py,ZLOBaHI/I$I (,HCMOHCTpaI_II/IOHHOFO
MaTepHana), a TaK XC ImIpoucaypol M KpUTCPUMW OLCHUBAHHUA HWHIUKATOPOB AJOCTHUIKCHUA
KOMHeTeHHI/Iﬁ Ha PpAa3/IMYHBIX 3TaIllaXx HUX q)OpMI/IpOBaHI/IH B IIpOLeCCC OCBOCHUA 06p330BaTeHBHOﬁ
ImporpaMMbl IpCACTABJICHBI B CDOHIIG OLCHOYHLIX CPCACTB IJId TCKYWICTO KOHTPOJIA YCIICBACMOCTU
u HpOMe)ICYTO‘IHOﬁ aTTcCTaluu 110 JUCHHUIIIINHEC.

Mamepuanst, ucnovb3yemoie 011 MmeKyuie20 KOHMpPONsA yCneeaemocmu
o0yuarwuxca no OUCyuUnIuHe

MaTepI/IaJ'H)I AJId opraHu3anuun TCKyIIICfI arTeCTalvuy nNpcaCTaBJICHbI B m5 IMporpaMMal.

Mamepuanwi, ucnovzyemole 013 RPOMENCYMOUHO20 KOHMPOIA YCHEBAEMOCU
odyuarowguxca no oucyuniune

IIpuMepHBbIii NepedYeHb BONPOCOB K IK3aMeHy

Hcropus pa3Butus 6MOMH(YOPMALITMOHHBIX METOJIOB.
OcHoBHBIE 337]a41 U METO/bl OMONH(DOPMATHKH.
MareMaTHuecKue OCHOBBI BBIPABHUBAHUS 11OCIIEI0BATEILHOCTEH.
JlokanbHOE BBIpaBHUBAHHE MOCIIEI0BATEILHOCTEH.
['moGanpHOE BRIpaBHUBAHUE TTOCIIE0OBATEILHOCTEH.
MHoOKeCcTBEHHOE BbIpaBHUBAHHE.
CemeiictBo anroputmoB BLAST.
. Knaccuduxamus u mnpumepsl OuouHdopmannoHHbIX 6a3 gaHHbIX. CTpykTypa
OnonH(MOPMAaIIMOHHBIX 0a3 JaHHBIX.
9. Tlomck rTomonOroB B 0a3aXx MaHHBIX, HWHTEPIPETANHUS pE3yIbTaTOB, CPaBHEHUE
QITOPUTMOB.
10. DBousroniust MOJIEKYNT U OpraHu3MoB. OPTOJIOTH U MAPAJIOTH.
11. T'opu3oHTaNBHBIN TEPEHOC.
12. JlepeBbst BUOB U JepeBbs IreHOB. DUIOreHETHYECKOE JEPEeBO KaK MaTeMaTUYeCKUN
OOBEKT.
13. Mogenu 3BoIIOLIUH.

ONoGaRwWdE



14. AnropuTmbl TOCTPOCHUS (PUITOTEHETUIECKUX JICPEBHEB.
15. AnropurMudeckue npo0aeMbl MOMCcKa ONTUMAIBHOTO JepeBa, COTIACOBAaHHUE ICPEBBEB.
16. DBomronus Ha YpOBHE reéHOMa.
B KxoHIle M3y4YeHUsI TUCIMIUIMHBI MOJBOAATCS UTOTH PAaOOTHI CTYICHTOB Ha JIGKIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX IIyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurepun ouneHuBaHusi 3HAHU 00y4aKOIIMXCH 10 JUCUMUIIJIMHE

Dopmuposanue 6aITbHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOuWUxXcs

ITocemenue| Ilocemenue Pabora Ha DK3aMeH
JIEKIUH MPAKTUYECKHUX [MPAKTUYCCKUX
3aHATUH 3aHATHIX

o PasbamnoBkamo| 2 x 1=2 10 x 1=10 224 Ganna 64 6amna
§ BHJIaM paboT 0aJUIOB 0aJUIOB
=
© | CymMmapHbIi 2 Ganna 12 Gannos 236 6amnoB | 300 Gannos
-~ Makc. 0ajt max max max max

Kpumepuu oyenusanus pabomwl 06yuarowe2ocs no umozam cemecmpa

Bamel (3 3E)

«OTJIIUIHOY Ooxee 271
«XOpOLIO» 211-270
«yOBIETBOPUTEIILHOY 151-210

«HC YAOBJICTBOPUTCIILHO» 150 1 meHee

6. MeToauyeckue yKazaHus AJ1sl 00y4al0UXCsl 10 OCBOEHUIO THCIUIITIHHbI

VYcenenHoe u3ydeHHe Kypca TpeOyeT OT oOydaromuxcs IMOCELIEHMs JIeKIUH, aKTHBHOM
paboThl Ha MpPAKTHUYECKUX 3aHATUSAX, BBINOJHEHHS BCEX YUeOHBIX 3aJjaHUIl MpernojaBarens,
03HAaKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKHMUH — oJHAa U3 (OpM aKTHUBHOW CaMOCTOSTENbHOM paboThl OOyuaroluxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KpPaTKO, CXEMaTHYHO, MOCJIEI0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJOXEHHS, BBIBOJbI, 0000IIeHHs, POPMYIHPOBKUA. B KOHIlE JEKIUMU MperoaaBaTesb
ocraBisgeT Bpems (5 MMHYT) Juis TOro, 4roObl oOyyaromuecss MMeNId BO3MOXKHOCTb 3a/1aTh
YTOUHSIOUIME BONPOCHl 10 M3ydyaeMoMy Marepuany. IM3-3a HemocTaroyHoro KoiaudecTBa
ayJUTOPHBIX YacOB HEKOTOpble TEeMbl HE YIaeTcsl OCBETUTh B IMOJHOM 0OBEME, I03TOMY
IpenojaBareib, MO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOMNPOCHI BBHIHOCUT Ha CaMOCTOSTEIbHYIO
paboTy CTYAEHTOB, PEKOMEHys Ty WJIM HHYIO JuTeparypy. Kpome sToro, [uis Jiydmiero ocBOeHHs
MaTtepuaja M CHUCTeMaTH3allid 3HAHUN MO0 JAUCHUIUIMHE, HEOOXOAMMO IOCTOSHHO pa3z0ouparhb
MaTrepuabl JeKIU M0 KOHCIEKTaM M Y4eOHbIM MocoOusM. B ciryyae HeoOX0quMOCTH 0Opaarhest K
HPErnoaBaTeNto 32 KOHCYJIbTALEH.

IoaroroBka K NPpaKTHYECKUM 3aHATHSM.

IIpy moAroTOBKE K MPAaKTHUUECKUM 3aHATUSAM CTYIEHT JOJDKEH HM3YyYUTh TEOPETHYECKHU
MaTepuai Mo TeMe 3aHsATHs (MCIOJIb30BaTh KOHCIEKT JIEKIHMH, W3YyYUTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C JIOMIOJHUTEIBHOM JINTEpaTypoi, IPH HEOOXOJUMOCTH JOTIOTHUTH KOHCIIEKT, Jenas
B HEM COOTBETCTBYIOIIME 3alUCH W3 JIUTEPATypHBIX HCTOYHUKOB). B ciyuyae 3aTpyaHEHHI,
BO3HHUKAIOIIMX TPU OCBOEHUHM TEOPETHYECKOTr0 MarepHaja, CTYIEHTY cieayeT oOpamaTbcs 3a
KOHCYJIbTallUe K mpenojaBarento. Mg Ha KOHCYJbTalUIO, HEOOXOAMMO XOpOILIO IMPOIyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHMS.

B Hauane npakTHyeckoro 3aHsATHUs MpernojaBaTesib 3HAKOMUT CTYACHTOB C TEMOM, Orjamnaer
IUTaH TIPOBEJCHUS 3aHATHs, BbIIAET 3aJaHUs. B TeueHue OTBEIEHHOIO BPEMEHM Ha BBIIIOJHEHUE



paboThI CTYJEHT MOXKET OOpaTUThCS K MPENoJaBaTeNio 3a KOHCYJIbTallMeld WIN pa3bsCHEHUsAMU. B
KOHIIE 3aHSATHS IPOBOJIUTCS MPHEM BBIIOJIHEHHBIX 33JaHHi, cOOeceJOBaHUE CO CTYJCHTOM.

Pe3ynbpTaThbl BBINOJIHEHUS MPAKTUYECKUX 3[aHUI OLIEHUBAIOTCS B Oajlax, B COOTBETCTBUHM C
OaJIbHO-PEUTUHIOBON CUCTEMOI YHUBEPCUTETA.

IInanbl 1a00paTOPHBIX 3AHATHH

3ansaTue 1. BBeieHue B 1MCHUILIMHY

[1nan:

1. buonHpopmarrka — mpeaMeT U METOJIbI UCCIICIOBAHUM.

2. Uctopus pa3BUTHA OMOMH(POPMALIMOHHBIX METOJIOB.

3. OcHOBHBIE 331241 U METO/1bl OMOMH(POPMATHUKU B UCCIIEIOBAHUN T€HOMA U IIPOTEOMa.

3ansTue 2. MaremaTn4eckne OCHOBBI BHIDABHUBAHMS MOCJI€10BATEIbHOCTEH
IInan:

1. Buabl BeIpaBHUBAHUS.

2. Scoring functions.

3. MaTpuiibl aMUHOKHUCIOTHBIX 3aMEH.

4. Pemenune 3agad.

3ansaTue 3. ['100a1bHOE M JI0KAJIbHOE BHIDABHUBAHHE I10CJIe10BATEIbHOCTEN
[Lnan:

1. Anroputm Humyimana-Bynma.

2. Anroputm Cmuta-Barepmana.

2. Pemienue 3anau.

3ansTtue 4. AropuTMbl 1 nporpamMmel cemeiictea BLAST
[Lnan:

1. CemeiictBo anroputmoB BLAST.

2. CamocrositenbHas pabora (OC-1, OC-2)

3ansaTue S. MHOXKeCTBEHHOE BbIDABHHBAHHE
[Inan:

1. CemeiictBo mporpamm Clust.

2. Pemenue 3anau.

3anstue 6. buonndopmannonnbie 6a3bl JAHHBIX

[Lnan:

1. Bunsl u ctpykrypa 6MonH(pOpMallMOHHBIX 0a3 TaHHBIX, KiIaccuukanus 0a3 1o cnocoly
3aI0JIHEHHMS.

2. OCHOBHBIE ¥ CIIEIMATN3UPOBAHHBIC 0a3bl JAHHBIX.

3. IHCTpyMEHTHI MOMCKa HAyYHBIX MyOIUKALUH.

3ansaTue 7. PaGora ¢ OuonHpopManmoHHbIMHU 0a3aMH JAHHBIX
[Inan:

1. PaGora c cuctemoit GenBank.

2. Pabora ¢ cuctemoii PubMed.

3anstue 8. MoJieKky/asipHas 3BOJIIOLUS

[Lnan:

1. DBomtonMst MOJIEKYJI U OPraHU3MOB, OPTOJIOTH U IapalioTy, TOPU30HTAIBHBIN MEpPEeHoc,
JIEPEBbsI BUJIOB U JIEPEBBS T€HOB.



2. dumoreHeTHYECKOE JEPEBO KAK MaTeMaTHYEeCKHH O0OBEeKT. Mojenu 3BOJIIOINH,
ITOPUTMBI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB, MAaTPHUIIA PACCTOSIHUNA METObI, OCHOBAaHHbBIE
Ha MaTPHIIE PACCTOSHUM, IPYTHUE METOIBI.

3ansarue 9. MoJiekyasipHas 3BoJionusi. 3auer

[Inan:

1. Anroputmudeckue MmpoOJeMbl MOUCKa ONTUMAIBHOTO JIEpEeBa, COTJIAaCOBAHUE JIEPEBBLEB.
OBoIOIMS HAa YPOBHE T€HOMA.

2. Tect (OC-3).

3. 3auer.

7. TIlepeyeHb OCHOBHOI M JIONMOJHHUTEJIbHOH YyuyeOHOW JuTepaTtypbl, HUHTepHeT-
pecypcoB, HEOOXOAMMBIX /1JIsl OCBOEHHS 1M CHUILIUHBI

OcHoBHas1 JInTepaTypa

1. Ipskonos, B. II. MATLAB 6.5 SP1/7/7 SP1/7 SP2 + Simulink 5/6. MucTpymeHTbI
HCKYCCTBEHHOTO HWHTEIUIeKTa W OuouH(popMmaTtuku : mpakTHdeckoe mocobue : [16+] / B. IL
Hesikonos, B. B. Kpyrmos. — Mockga : COJIOH-ITPECC, 2009. — 454 c. — ISBN 5-98003-255-X —
URL.: https://biblioclub.ru/index.php?page=book&id=117721

2. CucremHnas komnbiotepHas Owonorus / pen. H.A. Komyanos, B.A. Jluxommsaii, C.C.
['onuapos, B.A. MBanucenko. — HoBocubupck : Cubupckoe otaeneHue Poccuiickoil akaneMuu
Hayk, 2008. — 768 c. — (MuTerpauuonnsie npoektsl CO PAH; Boin. 14). — Pexxum poctymna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=97735

JonosHUTeILHAS JUTEPaTypa

1. Mannenb, b.P. OcHOBBI COBpeMEHHOW TIE€HETHKH: ydeOHOe IMocoOMe sl ydalluxcs
BbICIIMX Y4eOHbIX 3aBeseHull (OakanaBpuar) / b.P. Mannens. — Mocksa ; bepnun : Iupexkr-Meaua,
2016. - 334 c. : un. — Pexum  pmocryma: mo mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=440752

2. Ilak, 1.B. Beeaenue B O6uotexHonoruwo : yuyebHoe nocodue : [16+] / W.B. Ilak, O.B.
Tpodumon, O.A. Bennuko ; TroMeHCKHI TOCYJapCTBEHHBIH YHUBEPCHUTET. — 3-€ U3]., lepepad. u
qomn. — Tromenp : TroMeHckHMH rocypapcTBeHHbId yHuBepcureT, 2018. — 160 c. : w1 — Pexum
nocryma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=567615

Humepnem-pecypcut

—https://www.ncbi.nlm.nih.gov — National Center for Biotechnology Information;
—https://www.intuit.ru — HarimoHanbHBINH OTKPBITHI YHHBEPCUTET.
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