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MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmMbl

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)
oOpa3oBatenbHON nporpammbl «bruonHpopmaTrka U cucTeMHas OMOJI0TUs», OYHO-3a04HOHN (HOPMBI
00y4eHUsI.

JlMcuuIuInHa ONUpaeTcs Ha pe3ysibTaThl 00y4eHUs, CHOPMUPOBAHHbIE B paMKaX JUCLUIUIMH
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 ITUCLMILIMHBI ABISETCA 3HAKOMCTBO C COJEpKaHUEM 0a30BbIX MOHATHM,
npeaMera, METOAOB M NPUHIMIOB OHOWHGOPMATUKH, (POPMUPOBAHHE TIPEACTABICHUS O
COBPEMEHHOM  OMOMH()OPMALIMOHHOM HPOrpaMMHOM  oOOecredeHHuu, OOyueHHe BIaJCHHIO
COBPEMEHHBIMHU METO/1aMU OMOMH(OPMATUKH.

B pesynbraTe OCBOEHMS NPOrpaMMbl OOYYAIOIIMICSH JOJDKEH OBJIAJETh CIEAYIOIIUMU
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.

HMOIIK 4.1. 3naer | OP-1 3naer crmocoObl
TEOPETUICCKHE MIPOBEICHUS
OCHOBBI, METOALI | OHOJIOTHYECKOM
HOPMAaTHUBHYO 9KCIIEPTH3BI U
JIOKYMEHTAITUIO B 3aHECEHHS
obnactu nH(popMaluu B 6a3bl
9KOJIOTHUECKOM JaHHBIX
SKCTIEPTU3HI,




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

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

HNOIIK 4.2. 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.

NOIIK 4.3. Bnaneer OP-3 mianupyer
OIIBITOM IKOJIOTHYECKYIO
TUTAHUPOBAHUS AKCIEPTH3Yy HA OCHOBE
IKOJIOTUYECKOM JTAHHBIX
OKCIIEPTHU3BI HA OCHOBE
aHaIM3a HMMEIOIINXCS
q)aKTI/ILIeCKI/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, CTPYKTYPHPOBAaHHOE 0 TeMaM (pa3jesaM) ¢ yKazaHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA AaKAAEMHUYECCKUX YaCOB 1 BU/10B y‘lCﬁHI)IX 3aHATHH

3.1. Yka3anue TeM (pa3aesioB) U OTBEAEHHOI0 HA HUX KOJHYECTBA aKAJAeMHYECKHX
4acoB M BH/JI0B Y4eOHBIX 3aHATHI




KonugecTBo yacoB mo ¢gopmMam opraHu3anuu 00ydeHus
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Beenenue B tucuUIUIMHY 4 16
CpaBHeHue 1Mocae0BaTeIbHOCTEN 2 4 15
Buonndopmanmnonnsie 6a3bl TaHHBIX 2 4 15
MonexyisipHas 3BOJIIOLHS 4 15
Bcero nmo qucuumninne: 4 16 61

3.2. KpaTkoe onucanue cojpepxkanusi TeM (pa3aejioB) TUCHUILITHHBI
Kparkoe cogep:xxanue Kypca

Tema 1. BBegenne B ITMCHUILIHHY

buonndpopmatuka — mpeaMeT W METOABl  MccienoBaHWi. Mctopus  pa3BuTHsA
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 JESATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYIO Ha JOCTH)KEHHE KOHKPETHOI'O
pe3ynbTaTa, OCYILECTBIsieMyro Oe3 mpsMoi momouu mnpenogasatens. CamocrosrenbHas padoTa
CTYZIEHTOB SIBJII€TCA COCTABHOM 4YacTbiO Y4eOHOH paboTbl M HMMEET LENbI0 3aKpeIvICHHe U
yri1yOJieHHEe IMOJYyYEHHbIX 3HAHUM M HaBBIKOB, IOMCK M NPUOOpPETEHHE HOBBIX 3HAHU, a TaKxke
BBIIIOJIHEHHE Y4YEOHBIX 3a/JaHuli, MOJArOTOBKY K MPEACTOALIMM 3aHATHSAM U 3k3amMeHy. OHa
IpeaycMaTpuBaeT, Kak IpaBHIO, pa3paboTKy pedeparoB, HAIMCAHUE [OKJIAJO0B, BHIIOJIHCHHE
TBOPYECKUX, MHUBHUYaJIbHbIX 3aJJaHUH B COOTBETCTBUU C Y4€OHON IPOrpaMMoil (TeMaTudecKuM
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
uHpopmanuet st paboThl Ha MPAKTUYECKUX 3aHATHAX. OCHOBHAs L€NIb JAHHOTO BHJA pabOThI
COCTOHT B O0Y4€HHH CTYICHTOB METOAAaM CaMOCTOSTEILHON PaboThI ¢ ydeOHBIM MaTepuanoM. [l
IOJHOTBl YCBOGHHS TEM, BBIHECEHHBIX B IpakTUYeCKUe 3aHATHUsA, TpeOyercs pabota ¢
nepBOoMCTOUHMKaMHU. Kypc mpemycMarpuBaeT CaMOCTOATENBHYIO paboOTy CTYICHTOB  CO
cneuuanbHoOi  jureparypoil. Crenyer OTMETHTb, 4YTO CaMOCTOsTEIbHas padoTa CTYACHTOB
pe3ysibTaTUBHA JHIIb TOIJA, KOIJA OHAa BBIIIOJHIETCA CHUCTEMAaTHYECKH, IIJIJAaHOMEPHO U
LeJIeHaNPaBJIEHHO.

3anaHus JUIsl CaMOCTOSITENIbHOM padoThI MpelycMaTpuBatOT UCIOJIb30BaHUE HEOOXOAMMBIX
TEPMUHOB U IMOHATUH 1O mpobiematuke Kypca. OHM HaleIMBAaIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHIO M3y4aeMOT0 MarepHaja, MOMCK OMOIMOorpaguuecKoro Marepuana U 3JICKTPOHHBIX
UCTOYHHUKOB MH(OpMAINK, WUTIOCTPATUBHBIX MaTEpUanoB. 3aJaHus 0 caMOCTOATENbHOIN padoTte
JAFOTCS IO TEMaM, KOTOPhIE TPEOYIOT TOTIOHUTEIEHOW TPOPAOOTKH.

OOmwmii o0beM caMOCTOSTENBHOW paboThl CTYJCHTOB 10 JUCLUIUIMHE BKJIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYZEHTOB B TEUEHUE 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.

BHreaynutopHas camocTosiTenbHasi paboTa ocyIiecTBisercs B popmax:

- MOATOTOBKU K YCTHBIM JIOKJIaJaM (IIOJArOTOBKa pedepaToB);

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

- BBINOJIHEHUE IPYNIOBBIX HHTEPAKTUBHBIX 3a/IaHHMH.

OC-1. Tect

1. Myranusi, mpu KOTOPOH €TWHHYHAS 3aMEHa OCHOBAaHHWS OCTABIISIET aMHUHOKHCIIOTHYIO
M0CJIEeI0BATEIbHOCTh HEM3MEHHOM, Ha3bIBAETCS

a) HOHCEHC-MYTallus

0) oOpaTHast 3amMeHa

B) «MoOJTHaIIasH MyTalus

I') MUCCEHC-MYyTalus

2. YHHBEPCaJIbHOCTh TEHETUIECKOTO KOJ[a — 3TO

a) KOJIMPOBAHUE OJHUM TPHUILIETOM OJTHOM JINOO HECKOJIBKMX aMUHOKHUCIIOT

0) KoIMpoBaHKE OJTHOW AMHHOKHCIIOTH HECKOJIBKIMH TPUTUICTAMH

B) KOJUPOBaHHUE OJJHON aMUHOKHUCIOTHI OTHUM TPHUILIETOM

T') HAJTMYHE eMHOTO KO/Ia JIJIsl BCeX CYIIECTB Ha 3eMite

3. BeipaBHHMBaHUE — 3TO:

a) CpaBHEHHE MOCIIEA0BATEIBHOCTEH HYKJICOTH/IOB C JIUIKMMHU KOHIIAMI

0) cpaBHEHHE aMHUHOKHUCIIOTHBIX TIOCIIEJOBATEILHOCTEH OEIKOB MO JAJTMHE



B) CpaBHEHHE HYKJICOTH/IHBIX ITOCIICAOBATEILHOCTEH 1O UTHHE

I') CpaBHEHHE MOCIIEI0BATEIBHOCTEN B TIOMCKE UICHTUYHBIX CEpUIl CUMBOJIOB

4. Jlnsi HaxXOXKICHUS KOHCEPBATUBHBIX PETMOHOB B HA0Ope TIOCIENOBATEIBHOCTEH
IPUMEHSETCS IPEUMYIIECTBEHHO

a) MHOXXECTBEHHOE BhIPABHHBAHUE

0) JIOKaJIbHOE BHIPAaBHUBAHHE

B) TJI00QJIbHOE BHIPAaBHUBAHHUE

I') CTPYKTYPHOE BBIDABHUBAHUE

5. Kakoe W3 TepeYMCIICHHBIX HWXKE BBIPABHHBAHUN TPUMEHSCTCS K  IIOXOXKHAM)
MIOCJICIOBATEIBHOCTSAM TPUOIU3UTEIFHO OJMHAKOBOW JJIMHBI M HATJISIHO IOKAa3bIBACT Pa3HUILY
MEXy ATUMH TOCIIE0BATEIILHOCTAMHU

a) JIOKaJIbHOE

0) MHO>KECTBEHHOE

B) TJIOOQJIBHOE

I') CTPYKTYpHOE

6. BrlpaBHMBaHHE HYKJICOTHIHBIX WJIM aMUHOKHCJIOTHBIX IOCIEIOBATEIBHOCTEH C CaMbIM
BBICOKMM BECOM HA3bIBAIOT

a) ONITUMAJIbHBIM

0) MHO>KECTBEHHBIM

B) TJIOOQJIBHBIM

I') CTPYKTYPHBIM

7. Paccrosiune mo JleBeHIITallHYy  WJIM «PENAaKIMOHHOEC PACCTOSHUE» MEXKIY JIBYMS
CTPOKaMH

a) MUHUMAJIbHOE YHCJIO «OMEepaluii peIaKTUPOBAHUS Ul TOTO, YTOOBI MPEBPATHTh OJHY

CTPOKY B IpYI'YIO
0) MakCHUMaJbHOE YHCJIO «ONepaluil peJakTUPOBAHUA» AJIS TOTO, YTOOBI MPEBPATUTH OJHY

CTPOKY B IpYT'YIO
B) MUHUMAJIBHOE YMCJIO0 3aMEH MO3UIMNA B CTPOKE Il TOr0, YTOOBI IPEBPATUTH OJIHY CTPOKY

B IpYTyIO

') MUHMMaJIbHOE YUCIIO BCTABOK IS TOTO, YTOOBI IPEBPATUTH OJJHY CTPOKY B JIPYTYIO

8. PSI-BLAST - ato nporpamma, KoTopas

a) MO3BOJISIET MPOBOIUTH AHAIN3 MOMYIAUOHHO-TEHETUYECKUX JTAHHBIX

0) ocymiecTBIAeT PHIOTeHETHYECKU aHAIN3 C UCTIOJIb30BAHUEM METO/1a MAPCUMOHUHN

B) MoAOUpaeT aHHbIE JUIS [TOCIIe10BaTEIbHOCTEH, aHAJOTMUHBIX 3alIPOLIEHHOM

T') IPOBOJUT MHOXXECTBEHHOE BBIPAaBHHBAHWE HYKICOTUIHBIX M  aMHUHOKHCIOTHBIX
MIOCJIEA0BATENBHOCTEN

9. Kakass ®3 TMeEpeYHCICHHBIX HIKE MPOTPaMM HCIIONB3YeTCS ISl MHOKECTBEHHOTO
BbIpaBHMBaHUA nocienosarensHoctelt JJHK u Genkos

a) Clustalw

0) BLAST

B) DALI

r) CASP

10. DuoreHeTHYeCKoe JepeBO (IBOJIOIMOHHOE IEPEBO, JEPEBO JKU3HU) — IEPEBO,
OTpa’kalolllee SBOJIIOLIMOHHBIE B3aWMOCBS3M MEXIY pa3IMYHBIMU BHUJAAMU WM JAPYTHUMHU
CYILITHOCTSIMHU, UMEIOIIMMHU OOIIero npejaka. BepiuHel GuIoreHeTn4eckoro Aepena JAenarcs Ha TpU
KJacca (OTMETUTh HEBEPHOE):

a) JINCThSA

0) CTBOJIBI

B) Y3JIBI

I') KOPEHb

OC-2. CamocrosiTesqbHasi padoTa

C mnomompto mporpammbel BLASTP mpoBemute mnouck romonoroB Oenka XyIA wu3


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

Escherichia coli mo 6anky manusix SWiss-Prot. B ¢aiine pe3ynbTaToB 3aroaHuTe TaOaHINy ISt

a) HaWJIY4ILIEro XMUTa;

b) romosora ¢ HanbonbiMM 3HaYeHneM E-value (cameblii “mganexuii” romosor);

C) HEroMoJIOra ¢ HAaMMEHbBIITUM 3HaueHreM E-value (camblii “Onm3Kuit” HEromosor);

d) HauXy/IIero Xura;

e) romoJora u3 Bacillus subtilis.

[IpoBenuTe aHAIOrMUYHBIA IMOMCK IO OaHKy gaHHBIX ‘“‘hon-redundant”. Ompenpenure
napameTpel st romosiora u3 Bacillus subtilis w 3amecutre ux B Tabmumy B cTpoke
COOTBETCTBYIOMICH MyHKTY ).

CpaBuute Mexay co6oit myHKTHI €) u T). [TosicHUTEe MPUYUHY OTIHYHIA.

Onummre, Kak Bbl OTIUYATN TOMOJIOTOB OT HETOMOJIOTOB: OTPECIIUTE TOPOTOBOE 3HAUYCHUE
E-value mist romosoros, omumure, kak BeneT ceds E-value Ha rpanmiie pasjena roMoJioroB u
HETOMOJIOTOB.

OC-3. CamocrosiTesibHast padoTa

B paboueii mupexkTopuu Tpu Qaiina:

- filel.txt - mpou3BONIBHBIH y4aCTOK aMHHOKHCIOTHOM MOCJIEI0BATEIBHOCTH Balllero Oenka
JirHOo# 30 aMHHOKHCIIOT;

- file2.txt - ToT ke caMblii y4acTOK aMHHOKHCIIOTHOW MOCJICAOBATEIbHOCTH, B KOTOPBIH
BHECHUTE TP MPON3BOJIBHBIC AMHUHOKHCIIOTHBIC 3aMCHBI;

- file3.txt - mpou3BONIBHBIH y4acTOK aMHHOKHCIOTHOMN MOCJIEI0BATEIBbHOCTH Balllero Oenka
mmnHOoN 10 aMUHOKHKCIIOT.

C nomomnsio nporpammbl BLASTP mpoBenute mouck mo 6aHky JaHHBIX Swiss-Prot mis
nocienoBarenbHocT W3 Qaiina filel.txt. Haiinute B pe3ynbTupylomeM CHOUCKE Baml Oelok.
Omnpenenurte nopsaaKoBeIil Homep, E-value, Score u 3anecute 3HaueHus B ¢aiin oTuera.

[ToBTOpUTE aHATOTHYHYIO MPOLEAYPY s mocienoBareiabHocTH U3 (aio file2.txt u
file3.txt. B kpaTkoM KOMMEHTapUN OOBACHUTE MOIYICHHBIC PE3YIbTATHI.

Jlna camocmoamenvhoil no020moeKu K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYemCs
UCNOb308aMb YUEOHO-MeMOOUYecKue Mamepuavl:

1. HpiranoB A.B. BerancnurenbHas reHoMuKa. MeToaMuecKue yKa3aHusl JIEKITMOHHBIX
Y TMPAaKTUYECKUX 3aHIATHH 111 MarucTpos | kypca 1 cemectpa HampasieHus noarorosku 06.04.01
«buonorusy. [Ipoduns: bruorexHonorus ¢ oCHOBaMM HAHOTEXHOJOTUHM (ouHas Gopma 0OyueHUs).
VabsHoBCk: U3n-Bo Yal'IIV.- c. 13.

5. IlpumepHble OLEHOYHBbIE MAaTepHAJbl /sl NPOBeAeHUS] TEKYIero KOHTPOJs
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTaluy 00y4aommuXxcs o JMCHHIJIMHe

Opraﬂuaaunﬂ U MPOBEACHUE ATTECTAIUU CTYACHTA

OI'OC BO opueHTHpOBaHBl MPEUMYIIECTBEHHO HE Ha COOOIIeHHEe O00ydJaronemycs
KOMILJIEKCA TEOPETHYECKHX 3HAHMH, HO Ha BBIPAOOTKY Yy MarucTpaHTa KOMIIETEHIMH —
JTUHAMHYECKOro Habopa 3HaHHWM, YMEHHI, HaBHIKOB U JIMYHOCTHBIX KAauecCTB, KOTOPHIE MO3BOJISAT
BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJa M YCHEIIHO NpPO(ecCHOHATBHO
pean30BbIBaTHCS.

B mporecce oleHKH MarucTpaHTa HEOOXOAMMO HCIIONB3YIOTCA KakK TPAaJUIMOHHBIC, TaK U
MHHOBAIIMOHHBIE TUIIBL, BUBI U (OPMBI KOHTPOJIS. [Ipy 3TOM mocTeneHHo TpaAullMOHHbIE CPECTBA
COBEpPUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO IIOAXO0/a, a HWHHOBALIMOHHBIE CPEICTBA
aJJanTUPOBAHBI JUIsl IOBCEMECTHOIO MPUMEHEHUS B POCCHUCKOM BY30BCKOM ITPAKTHKE.

Ileq» mpoBeaeHHsi aTTeCTAlMM — IPOBEpPKa OCBOEHHs 00pa30BaTENbHOM MpPOrpamMMbl
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpopMUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIbTATOB.



IIpoMe:xxyTOYHAsI aTTeCTALMSA OCYLIECTBIISETCS B KOHIE CEMECTPA U 3aBEpIIAECT U3yUEHUE
JTUCITUTIMHBI, TIOMOTAeT OICHUTh KPYIHBIE COBOKYITHOCTH 3HAHUW M YMEHHUH, (OpMUpOBaHUE
ONpPEIETIECHHBIX KOMIIETCHIIUH.

OLEHOYHBIMU  CPEJCTBAMU TEKYILErO0 OLEHUBAHUS SIBIAIOTCS: JOKJIAaA, TECThl IO
TEOPETUYECKUM BOIPOCAM JIHUCUUIUIMHBI, 3alllMTa MpakTUYecKux padbot u T.n. KoHTponb ycBoeHus
Marepuaia BEAETCS PEryjsipHO B TEUYEHHME BCEr0 CEMECTpa Ha MPAKTHYECKUX (CEMUHAPCKUX,

71a00pPaTOPHBIX ) 3aHATHUSX.

Ne
/o

CPEJCTBA OHEHUBAHMUAI,
HCIIOJIB3YEMBIE JUIS TEKYLIETO OLICHUBAHUS
nokasaressi popMUpOBaHMsI KOMIETEHIIUH

O6pazoBarenbHbIe
pe3yAbTaThl JUCHUTLTAHBI

OueHo4HbIe cpeAcTBa A5 TeKyulei
aTTecTalUu
OC-1 Tect
OC-2 Pedepar (noxian) ¢ mpe3eHTanuen
OC-3 KonrponpHas pabota

OueHOYHBIE CPEICTBA IJIl IPOMEKYTOYHOIM
arrecTauuu (3K3aMeH)
sK3aMeH B (popme yCTHOTO cobece10BaHms

OP-1 3naer criocoObl IPOBEAECHUS
OMOJIOTMYECKOM IKCTIEPTU3BI U
3aHeceHUs MHPOPMALUU B 0a3bl
JaHHBIX
OP-2 ymeeT NpUMEHSTh HABBIKU
pa3pabOTKK MHHOBALMOHHBIX
CPEZICTB U METOJIOB SKOJIOTUIECKOI
IKCTIEPTHU3HL.

OP-3 mranupyeT 3K0JIOTHYECKYIO0

9KCIICPTU3Y HA OCHOBC NAHHBIX

Omnucanue OOCHOYHBIX CPCIACTB H HeO6XOI[I/IM01"O O60py,HOBaHI/I$I (I[eMOHCTpaI_[I/IOHHOl"O
MaTepHana), a TaK XC MNIpoucaypbl MW KPUTCPpUHU OLCHUBAHUA HWHIAUKATOPOB JOCTUKCHUA
KOMHeTeHHI/Iﬁ Ha PAa3/IMYHBIX 3TaIllaXx HUX Q)OpMHpOBaHI/IH B IIpOLECCC OCBOCHUA O6p330B8.T6J'IBHOI>i
mporpaMMbl IpEACTABJICHBI B (DOHILG OLCHOYHLIX CPCACTB AJId TCKYIIETO KOHTPOJIA YCIICBAEMOCTH
u HpOMe)I(YTO‘IHOﬁ aTTeCTallvu 10 JUCHUIIINHEC.

Mamepuanst, ucnop3yemoie 011 meKyuiezo KOHMpPONA yCneeaemocmu
odyuarowuxcsa no oucyuniune

MaTepI/IaJ'H)I AJId opraHu3anuun TCKyIIICfI arTeCTaluy NpcaCTaBJICHbI B m5 IMporpaMMal.

Mamepuanvt, ucnonv3yemole 0711 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarouuxca no oucyuniune

IIpuMepHbIi NepedYeHb BONPOCOB K IK3aMeHy

HcTopus pa3BuTHs OMOMHPOPMAITMOHHBIX METOJIOB.
OcHoBHBIE 337]a41 U METO/bl OMONH(DOPMATHKH.
MaremaTrueckre OCHOBHI BBIDAaBHUBAHUS MTOCIEA0BATEIHHOCTEH.
JlokanpHOE BRIPABHUBAHUE MTOCIIEIOBATEIHLHOCTEH.
['mobGanpHOE BEIpaBHUBAHUE MTOCIEA0BATEIHLHOCTEH.
MHOXECTBEHHOE BEIpaBHHBAHHE.
CemeiictBo anroputmoB BLAST.
. Knmaccudukarmms w  npumepsl
OononH(MOpPMaIIMOHHBIX 0a3 TaHHBIX.

9. Ilomck romonoroB B 0a3ax JaHHBIX,
QITOPUTMOB.

10. DBomronus MOJIEKYN U Opranu3MoB. OpPTOJIOTH U MapaioTH.

11. T'opu3oHTANBHBIN TTEPEHOC.

ONoGaRwWdE

OMOMH(pOPMAIIMOHHBIX 0a3 JaHHBIX.

CtpykTypa

HUHTCpIIpETAllNA PC3YJIIbTATOB, CPABHCHUC



12.
O0OBEKT.

13.

14.

HepeBbsi BUIOB U JI€pEBbs TeHOB. DUIOTEHETUYECKOE JEPEBO KAK MATEMATHYECKHI

Mopeny 3BOJIIOLUH.
ANTOPUTMEI TOCTPOEHUST PUIIOTCHETUYECKUX JICPECBHEB.
15. AnropurMudeckue mpoOIeMbl MOMCKA ONTUMAIBLHOTO JePEBa, COTJIACOBAHHE JICPEBHEB.
16. DBoronus Ha YpPOBHE T€HOMA.
B koHIle M3ydeHUs1 MUCIUIUIMHBI TOJBOATCS UTOTU PAOOTHI CTYIEHTOB Ha JICKIIMOHHBIX H
MPAKTUYECKHUX 3aHATUSAX IyTEM CYMMUPOBaHUs 3apab0TaHHBIX 0aNIOB B TCUCHUE CEMECTpA.

Kpurepun ouneHuBaHus 3HAHU 00y4aKOIIMXCH 10 TUCUMUIIJIMHE

Dopmuposanue 6aITbHO-PEUMUH2080U OYEHKU pabomvl 00YYaAOWUXCs

ITocemenne| Ilocemenue Pabora Ha DK3aMeH
JIEKLM I MPAKTHYECKUX PAKTUYECKUX
3aHATHI 3aHATUAX
o PaszbamnoBkamo| 2 x 1=2 8x1=8 226 6auioB 64 6amta
5 BUJaM paboT 0aioB 0asioB
5
> CymMmapHBIit 2 Gamna 10 6ammoB 236 6ammoB | 300 Gayos
Makc. 0ar max max max max

Kpumepuu OUEeHUBAaHUA pa60m1)1 06y1{61701/l/;€200}1 no umozam cemecmpa

Bamasl (3 3E)
COTJIIMYHO» 6omee 271
«XOPOIIOY 211-270
«YJOBJICTBOPUTEIHLHOY 151-210
«HE YIOBJICTBOPUTEIILHOY 150 u menee

6. MeToauuecKkue YKazanusl 1Jist oﬁyqaloumxca M0 OCBOCHHUIO TUCHHUIIIMHBI

VYcnenHoe u3ydeHue Kypca TpeOyeT OT OOYyYarolIMXCs TOCEUIEHUs JIKIUW, aKTUBHOMN
paboThl Ha TMPAKTUYECKUX 3aHATHUSX, BBIIIONIHEHUS BCeX Y4YeOHBIX 3aJaHUN MpernojaBaTens,
03HAaKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKUMM — oJHa M3 (OpPM aKTUBHOM CaMOCTOATENbHON paboThl O0ydaromuxcs,
TpeOyromasi HaBBIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIE0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJIBI, 0000IIEHUs, GOPMYIUPOBKU. B KOHIlEe JeKIMu mpernojaBaTeib
OCTaBJIsIET BpeMsi (5 MHUHYT) IS TOTO, 4YTOOBI OOyYaromIMecss HMENIH BO3MOXHOCTH 3a/1aTh
YTOUHSIOLIME BOMNPOCHI IO M3ydyaeMoMy Matepuany. I3-3a HemocTaToyHOro KoJM4yecTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YJaeTcsi OCBETUTh B IOJHOM O0OBEME, MOITOMY
IpernojaBaTenb, M0 CBOEMY YCMOTPEHHUIO, HEKOTOpPhIE BOINPOCHI BBIHOCHT Ha CaMOCTOSITEIbHYIO
paldoTy CTYAEHTOB, pEKOMEHIYS Ty WIM HHYIO JuTeparypy. Kpome sToro, asis Jydiiero OCBOEHHS
Marepuara ¥ CHCTeMaTH3alUM 3HAHUM 10 JMCHMIUIMHE, HEOOXOJUMO IIOCTOSIHHO pa30uparhb
MaTrepuabl JeKIU M0 KOHCIEKTaM M Y4eOHbIM MocoOusM. B ciryyae HeoOX0oquMocTH oOpamarbest K
MIPENOoaBaTENIO 32 KOHCYIbTaluel.

IMoaroroBka Kk NPAKTHYECKUM 3aHATHSIM.

[Ipr MOATrOTOBKE K MPAaKTUYECKUM 3aHSATHSIM CTYACHT JOJDKCH H3YYUTh TEOPETHUCCKHIM
MaTepuaj Mo TeMe 3aHATHA (MCIOJIb30BaTh KOHCIEKT JEKIHMHA, U3y4YUTh OCHOBHYIO JIUTEPATYpY,
03HAKOMUTHCS C IONOTHUTENBHOM INTEepaTypol, Mpyu He0OOXOIUMOCTH JOTIOJIHUTh KOHCIIEKT, Aesas
B HEM COOTBETCTBYIOIIME 3allUCU W3 JIMTEPaTypHbIX HCTOYHHMKOB). B ciydae 3aTpyqHeHHH,
BO3HUKAIOIIKUX IPH OCBOEHUU TEOPETUUYECKOro MaTepuana, CTYACHTY cieayeT oOpamarbes 3a
KOHCYJIbTAllMe K mpernojaBareito. Mns Ha KOHCynbTalMio, HEOOXOAMMO XOpOIIO MPOAYyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3zbsiCHEHUSI.



B Hauane npakTHYECKOro 3aHATHUS MIPENOJaBaTelb 3HAKOMUT CTYICHTOB C TEMOM, OTJIallaeT
IJIaH MPOBEJCHUs 3aHATHUSA, BBIIACT 3aJaHusd. B TeueHue OTBENEHHOrO0 BPEMEHM Ha BBHIIIOJIHEHHE
paboThI CTYJEHT MOXET OOpaTUThCS K MPENoJaBaTeiio 3a KOHCYJIbTallueld WK pa3bsCHEHUsIMU. B
KOHIIE 3aHSATH IPOBOIUTCS IIPHEM BBIIOJIHEHHBIX 33JJaHUH, COOECET0BAaHHE CO CTYACHTOM.

Pe3ynbTaThl BBINOJIHEHMS PAKTUYECKUX 3[aHUN OLIEHUBAIOTCS B Oajlax, B COOTBETCTBHUHM C
OaJIIbHO-PEUTUHIOBON CUCTEMOIN YHUBEPCUTETA.

IInanbl 1a00paTOPHBIX 3AHATHH

3ansiTue 1. BBenenne B JUCUMIIIIMHY

IInan:

1. buonHpopmarrka — mpeaMeT U METOJIbI UCCIICIOBAHUM.

2. Uctopus pa3BUTHA OMOMH(POPMALMOHHBIX METOJIOB.

3. OCHOBHBIC 33J1a4¥ U METOJIbI OMOMH(OPMATHUKH B UCCIICIOBAHUH I'€HOMA U TIpOTEOMa.

3ansiTue 2. MaremMaTn4eckne OCHOBBI BHIDABHUBAHMS MOC/I€10BATEIbHOCTEH
IInan:

1. Buabl BeIpaBHUBAHUS.

2. Scoring functions.

3. MaTpuiibl aMUHOKUCIOTHBIX 3aMEH.

4. Pemenune 3agad.

3ansaTue 3. ['100a1bHOE M JI0KAJIbHOE BHIDABHUBAHHE 110CJIe10BATEIbHOCTEN
[Lnan:

1. Anroputm Humyimana-Bysia.

2. Anroputm Cmuta-Barepmana.

2. Pemienue 3anau.

3ansitue 4. AropuTMbI 1 NporpamMmel cemeiictea BLAST
[Lnan:

1. CemeiictBo anroputmoB BLAST.

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

3ansaTue S. MHOXKeCTBEHHOEC BLIDABHUBaHHE
[Inan:

1. CemeiictBo mporpamm Clust.

2. Pemenue 3anau.

3anstue 6. buonndopmannonnbie 6a3bl JAHHBIX

[Lnan:

1. Bunsl u ctpykrypa 6ronH(OpMalMOHHBIX 0a3 JaHHBIX, KjIaccu@ukanus 6a3 o crnocoly
3ar0JIHEHHS.

2. OCHOBHBIE W CIIEIHMATN3UPOBAHHbIC 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. MoJieKkyasipHas 3BOJIIOLUS

[Lnan:

1. DBosmonyst MOJIEKYJI U OPraHU3MOB, OPTOJIOTH M Mapajiord, TOPU3OHTAIBHBIN MEPEHOC,
JIEPEBbsI BUJIOB U JIEPEBbS T€HOB.



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

3ansrue 9. MoJiekyasipHas 3BoJionusi. 3adyer

[Tnan:

1. Anroputmudeckue MmpoOJeMbl MOUCKa ONTUMAIBHOTO JIEpEeBa, COTJIAaCOBAHUE JIEPEBBLEB.
DBOJIIOIMS HA 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. Ieskonos, B. I1. 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. I'ames, C. H. MaTemaTuueckue MeTOAbI B OMOJIOTHH: aHaIN3 OMOJIOTMYECKUX HAHHBLIX B
cucteme STATISTICA : yue6Hoe mocobue / C. H. I'ames, ®. X. bernsesa, M. 1O. Jlynunoc ;
TIOMEHCKHNH TOCYIapCTBEHHBIM YHUBEpPCUTET. — TrOMeHb : TIOMEHCKMI TIOCyaapCTBEHHBIN
yuuBepcutet, 2014. — 208 c¢. : wun. — Pexum pocryma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=572313

JlonoTHUTEIbHASI JIUTEPATypa

1. Mannens, B.P. OcHOBBI COBpeMEHHON TE€HETHKH: y4eOHOe IOocoOHe JUIsl ydaluxcs
BhICHIMX y4eOHBIX 3aBesieHuil (Oakanaspuar) / b.P. Mannens. — Mocksa ; bepnuH : lupexkt-Menua,
2016 - 334 c¢. : wun. — Pexum gpocryma: mo  moamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=440752

2. Tlak, W.B. Beenenue B OuoTexHojoruto : ydeOHoe mocoodue : [16+] / U.B. Ilak, O.B.
Tpodpumos, O.A. Benuuko ; TroMeHCKMI TOCyJapCTBEHHbIH YHUBEPCUTET. — 3-€ U3]., epepad. u
nomn. — TiomeHnb : TroMeHckuil rocymapcTBeHHbI yHuBepcureT, 2018. — 160 c. : w1 — Pexum
nocryna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=567615

Humepuem-pecypcol

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


https://biblioclub.ru/index.php?page=book&id=567615
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