degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Anroputmbl OnorH(pOpMaTUKU
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
npopuiIb NOArOTOBKHU: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocrasuin: E.®. baynun, kana. 0o, Hayk, CTaplIni IpenoaaBaTelb

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUH niporpamMupoBanus 02.04.2024



AHHOTANMA

Kypc "Anroputmbel 6uonHpopMaruku" mpenHazHadeH IUisi GOPMHPOBAaHUS y CTYJACHTOB TPEACTABICHUS O
COBPEMEHHBIX AJITOPUTMHYECKHX MOAXOIAaX, HCIIOIB3YyEeMbIX JUIS pEIIeHHS NpoOJeM, BO3ZHHKAIOUIMX B
ounonornu. Kypc 3arparuBaer clenyrollde HampaBieHUss OMOMH(POPMATHKU - TOWUCK (YHKIMOHAIBHBIX
SJIEMEHTOB B T€HOMHBIX IIOCIIEIOBATEIbHOCTSAX, TCHOMHBIC BBIPDABHUBAHMUS, XPOMOCOMHBIE II€PECTPOIKH,
cexBeHnpoBanue JIHK. Anropurmuueckasi cocTaBisiomas Kypca BKIIOUAET JKaJHbIe U PaHIOMU3UPOBAHHBIC
QJITOPUTMBI, AITOPUTMBI Ha Tpadax, TUHAMHUYECKOE MPOrpaMMHPOBAHME, METOA BeTBeW W rpanum. [is
YCIIEIIHOTO MPOXOXKIEHHA Kypca CTyAEHTY HEOOXOAMMO CaMOCTOSTEIbHO H3y4aTbh BHJCOJICKIHH,
TEOPETUYECKUI MaTepuall, a TaK)Ke PelIaTh aITOPUTMUYECKUE 33aa9H B PEKUME OHJIAMH, HCIONB3YS JII000H
yaOOHBIN sI3bIK MporpamMMupoBaHus. Ha BcTpewax ¢ mpemnonaBareneM OyayT NPOXOAWTH OOCYXKICHUS
NPOMICHHOTO MaTepuaia, padoTa B rpyImax, a TaKkkKe JOMOJHUTEIbHBIC JICKIIMU, PACIIHPSIIONINE OCHOBHYIO
porpammy Kypca.

1. lean u 3apa4n
Heab nucUMMINHBI

- JIaTh CTYJIEHTaM IpPeCTaBICHHE O BO3ZHHMKAIOUIMX B OHoMH(OpMaTHKe (OpPMaIbHBIX MMOCTAaHOBKAX
3a1a4 ¥ 00 aNTOPUTMUYECKUX METOAaX, MPUMEHSIEMBbIX JJISl UX PELICHUSI.

33]13‘[1/[ JAUCHUIIINHBI

- TIO3HAKOMUTH CTYJICHTOB C PSIOM BaYKHBIX 33724 OMOMH(DOPMATHKH, B YACTHOCTH, TAKUX, KaK: TIOUCK
(hyHKITMOHANILHBIX ~ CAWTOB; pacmM(pOBKAa  TOCIEAOBATEIFHOCTEH TE€HOMOB; BBIpAaBHUBaHUE
nociaeg0BaTeIbHOCTEMN.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmm3a NpoQEeCCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAHUS,

OIIK-4 Criocooen KOM6I/IHI/IpOBaTB u 0®OpMHEHHH U NOPCACTABICHUS B BHUAC AHAJIUTHYCCKHX
aJanTUpOBaTh CYIIECTBYIOIINE 0630pOB ¢ 000CHOBaHHEIMU BbIBOJaMU U pCKOMCHAAIUAMUA

WH(POPMANOHHO-KOMMYHHKAIIMOHHbIE OIIK-4.2 YMmeer MIPUMEHSTh 3HAHHE
TEXHOJIOTUH JUIsl pellieHUs 3a/1ad B 00J1acTH WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
npo¢ecCHOHANBHON e TeNbHOCTH pelIeHns MOCTaBICHHON 3a1aut, (JOPMYITHPOBAHUS BHIBOZIOB

1 OLCHKH MOJJYUCHHBIX PE3YJIbTATOB

OIIK-4.3 CnocobeH aganTupoBarh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€YECTBEHHBIX MPEATPHATHI

[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU

NEATENBHOCTH B oOmnactu

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUU

BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
TIK-2 [ToguMaeTt u criocooex NIPUMEHUTH B 3HAaHUEM METOHOB HAYyYHBIX I/ICCJ'IGI[OBaHI/II;i 1 HaBbIKaMH HUX
HAay4YHO-HCCIE0BATEIbCKON U MPHUKIIATHON NPOBCACHUSA
NEeSTENbHOCTH COBpeMeHHbI Matemarnyeckuii ([1K-2.2  HMmeeT mnpakTHUEeCKUABIT HCIOIb30BaHUS
anmnapar 1 allrOpUTMBI, OCHOBHBIE 3aKOHBI CYILIECTBYIOIIIUX METONOB M aJTOPUTMOB pELICHUS 3aaad
€CTECTBO3HAHUS, COBPEMEHHBIE SI3BIKH uppoBor 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
MPOrpaMMHPOBAHUS U IPOTPAMMHOE WHrepner, AHHOTHPOBAHHA, pedepupoBanus,
o0ecrieyeHne; OrepanuoOHHbIE CUCTEMBI 1 oubnmorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
CETEBbIE TEXHOJIOTHUHI paboThl ¢ HAy4YHBIMU UCTOUHUKAMH

[MK-2.3 YMeer mpuUMEHATH MONy4YeHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B ~ COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEIILCKON eI TeIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)



B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
- QopManbHBIE TMOCTAHOBKHM 3ajlad JJisi HEKOTOphIX 3ajnad OuomH(opMarvku (IIOMCK MOTHBOB,
OIIpEACTICHUEe TEPBUYHONH CTPYKTyphl OHONOIMMEpPOB, BBIPAaBHMUBAHUE MOCIEIOBATEILHOCTEMH,
BOCCTAHOBJICHHE UCTOPHU MHBEPCHUIN);
- QITOPUTMBI PEIICHUS ITHX 3a/1a4.

YMETh:
- IPUMEHSATH 9TH AJITOPUTMBI JUIS aHAIH3a TPEIUIOKCHHBIX TAHHBIX.

BIIAJICTh!

- meropamu d(ddexTuBHOrO BBIOOpa (OPMATBHOW MOIENH JJIsl PEIICHHS COICpPKATEeIbHBIX 3aaq
OMOMH(OPMATHKH.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| BeipaBHUBaHME OHMOJIOrUYECKUX ] ]
MOCJIEI0BATEIbHOCTEH.
) [lonck MOTMBOB B  OHOJOTHYECKHX ] 3
[10CJIEI0BATEIbHOCTSIX.
3 Onpenenenve TNEpPBUYHOM  CTPYKTYpHI ] ]
OHMOITOIMMEPOB.
4 BoccranoBnenne = mocienoBaTeNbHOCTH 6 6
MHBEPCHUI B TCHOMAX.
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. BelpaBHUBaHHE OMOJIIOTHYECKUX TIOCTIEIOBATEIILHOCTEH.
[onsitue IIapHOTIO BbIpaBHUBaHUS OMOJIOrUYECKUX [IOCJIEI0BATEJIbHOCTEH.

DBOJIONMOHHO-KOPPEKTHOE ~ BBIPABHUBAHWE.  JTAJIOHHBIC  BBIpaBHUBaHUS  OenkoB.  Bec
BblpaBHuBaHus. Lltpad 3a ymanenume cumBona, mrpad 3a ynaineHue ¢parMeHra.  AITOPUTM
MOCTPOCHHSI ONTHMAJIBHOTO BBIPDABHUBAHUS JUIS Pa3IMYHBIX BHIOB MTpadoB 3a yHalcHHE
¢parmenTa. ONTUMAIBHOE JIOKAIBHOE BEIPABHUBAHHE.

2. ITouck MOTHBOB B OMOJIOTMYECKHUX OCIIEN0BATEIHHOCTIX.

3amaua TOMCKa BCeX Nap CXOAHBIX ()parMeHTOB B JABYX MOCIEAOBATENbHOCTSIX. IIOMCK TOYHBIX
coBnajieanid. [lonck HETOYHBIX coBMajeHWi. 3arpaBku. TOYHOCTh W M30MPATENHLHOCTH 3aTPAaBKH.
ITocTpoeHne BbIpaBHUBaHMS T€HOMOB, UCXOA U3 HAMIEHHBIX JOKAJIBHBIX CXOJCTB.




3amaya MOMCKa MOTHBA, MPEACTABICHHOTO B KAXIOHW M3 3aJlaHHOTO CEMEWCTBAa OHOIOTHYECKUX
nocnenoBarenpHocTei. [lowck (L, d) - motmBa. Metoapl, OCHOBaHHBIE Ha TOIHOM Iepebope.
Oppuctudeckue Metoasl. Meron I 'nu60ca.

3. Onpexnenenne NEpBUYHON CTPYKTYPBI OMOTIOIMMEPOB.

OmnpeneneHre MEPBUYHON CTPYKTYpHI O€JIKa ¢ MOMOIIBIO Macc-CreKTporpaduu. AJTOPUTMUYECKUE
3aJlauM, CBS3aHHbIE C Macc-CIieKTpoMeTpuel nentuaoB. [lepebopHble anroputMbl. MeTtos BeTBel U
rpaHul. Pa3nu4HbIE CTparerud MOCTPOSHHS MHOXKECTB KaHauaaToB. OmpeneseHHe NepBHYHON
crpykrypbl JIHK. C6opka remomoB u3 ¢parmenroB. @opmanbHasi mocTaHOBKa 3ajadu. [pad ne
Bpéitna. Teopema Diinepa u Diinepos 06xox rpada.

4. BoccTaHOBJICHHE noCJICa0BaTrCIbHOCTHU I/IHBepCI/Iﬁ B IrCHOMax.

Makpo-reHOMHBIE TiepecTpoiiku. MuBepcum (reversals) W HX poilib B DBOJIOIMH TI'SHOMOB.
[lpencraBneHne TreHOMa, Kak IOCIEAOBATEIILHOCTH  OPHEHTHPOBAHHBIX TI'CHOB. Pa3pbIBbI
(breakpoints). MlHBepcHOHHOE paccTOSIHHE MEXJy T'eHOMaMHu. 3ajada MOCTPOCHHS MUHHMAaIbHON
MOCJICIOBAaTeIbHOCTH  MHBEPCUM Ui JABYX  3aJaHHBIX TeHOMOB. JKaJHBIA  alropuTM.
MHOTroXpoMOCOMHBIE TeHOMBI. MHBepcHH, TpaHCIoKauu, pa3peiBbl (fusion) u cnusaus (fission).
Monerns 2-pe3pbIBBIHBIX Oliepaluii Ha rpadax. Berauciaenue 2-pa3psIBHOTO pacCTOSHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. AnroputMmsl: moctpoenue u ananus [ Tekct), [yueOnuk amns By3os] /T. Kopmen [u ap.] ; [mep. ¢ aHTI.
W. B. Kpacuxosa u ap.]. Cankr-IlerepOypr, Auanexruka, 2019

PexomennoBanHas nurepatypa Uil CaMOCTOATENBHOTO N3yYEHUS:

JIpronn, b. T'eusr 2012  BHMHOM. JIa0. 3nanmnii

Croupun, A. C.  Monekynsipras 6uonorus : Ctpykrypa pubocomsl 1 bunocunres Oeska 1986
Beicmias mkomna

P. Iypbun Amnanu3 OMoJOrMuecKux mocieqaoBarensHocTel. BeposTHOCTHBIE MOJienn OENKOB U
HYKJIeHMHOBBIX KUcoT 2006  PerymspHas u xaoTuueckast TMHaMUKa

Urnacumyty, C. OcHoBbl 6nonndopmaruku 2007 MH-T KOMIIbIOTEP. UCCIEIOBAHUN

b. Anb6eprc Monekynsipaas ouonorus kiaetku: B 3 T. 2013 MH-T KoMITbIOTED. HCCIeI0OBaHNH

JomnonHurenbpHas auTeparypa

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

bioinformaticsalgorithms.com — Buneonexnuu
Stepic.org — MHTEPaKTUBHBIN TEKCT
Rosalind.info — mnardopma i pemenus 3a1a4q

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.



B npouecce camocTosTenbHOM PabOThl 00YUaIONIUXCS MPEIIONaraeTcsi HCIOIb30BaHUE TaKUX
MpOrpaMMHBIX CpeAcTB, kak Mathcad, Scilab u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENIbHOM paboThl cTyleHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAIBHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHBIX JUISI CaMOCTOATEJIBHOTO  M3Y4EHHS,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPKACHHI, CBOICTB;

— MOATOTOBKY K NMPAKTHYECKUM 3aHSITHSAM, BBIIIOJTHEHHUE ABYX MHAWBUIYAIbHBIX JOMAIIHUX 3a1aHUH.
[IpomexyTouHBI KOHTPOJIb 3HAHWH MPOBOAUTCA B BUIE PELICHHs 3a/ad, TPeOYIOIUX COCTaBICHUS
[Iporpamm.

Jlurepatypa Ui CaMOCTOSTEIBHOTO U3yYCHHUS:

1. Phillip Compeau, Pavel Pevzner. Bioinformatics Algorithms: An Active Learning Approach. 392 p.
Active Learning Publishers, 2014.

2. Neil C. Jones and Pavel A. Pevzner. An Introduction to Bioinformatics Algorithms. The MIT Press,
2004. 456 p.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: E.®. baynun, kana. OMoJI. HayK, CTApLIMA IPENoJaBaTeb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MOWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,

OIIK-4 Criocooen KOM6I/IHI/IpOBaTB u 0®OpMHEHHH U NOPCACTABICHUS B BHUAC AHAJIUTHYCCKHX
aJanTUpOBaTh CYILIECTBYIOIINE 0630pOB ¢ 000CHOBaHHEIMU BbIBOJaMU U pCKOMCHAAIUAMUA

WH(POPMANOHHO-KOMMYHHKAIIMOHHbIE OIIK-4.2 YMmeer MIPUMEHSTh 3HaHHE
TEXHOJIOTUH JUIsl pellieHus 3a/1ad B 00J1acTH WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
npo¢ecCHOHANBHON e TeNbHOCTH peleHns MOCTaBICHHON 3a1aut, (JOPMYITHPOBAHUS BHIBOIOB

1 OLCHKH MOJJYUCHHBIX PC3YJIbTATOB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEANPHATHI

[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU

NEATENBHOCTH B oOmnactu

MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUU

BJIaJIeeT 3HAHHEM OCHOB (HIIOCO(OUN U METOJOIOT U HAYKH;
TIK-2 IToguMaeTt u criocooex NIPUMEHUTH B 3HAaHUEM METOHOB HAYYHBIX I/ICCHGI[OBaHI/H;i 1 HaBbIKaMH HUX
HAay4YHO-HCCIIE0BATEIbCKON U PHUKIIATHON NPOBCACHUA
NEeSTENIbHOCTH COBpeMeHHbI Matemarnyueckuit ([1K-2.2  HMmeeT mpakTHUEeCKUABIT HCIOIb30BaHUS
anmnapar 1 allrOpUTMBI, OCHOBHBIE 3aKOHBI CYILIECTBYIOIIIUX METONOB M aJTOPUTMOB pELICHUS 3aaad
€CTECTBO3HAHUS, COBPEMEHHBIE SI3BIKH uppoBor 00pPaOOTKM CHTHAJIOB, HWCIONB30BAHUS CETH
MPOrpaMMHPOBAHUS U IPOTPAMMHOE WHrepner, AHHOTHPOBAHHA, pedepupoBanus,
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1 oubmuorpaduyeckoro paspICKaHWS H  ONUCAHHSA, OIBIT
CETEBbIE TEXHOJIOTHUH paboThl ¢ Hay4YHBIMU UCTOUYHUKAMH

[MK-2.3 YMmeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B ~ COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCIUILIMHEI « AITOPUTMBI OHOMH(POPMATHUKID 00yJaIOIIUICS JOIDKEH:

3HATh:
- (opmanbHBIE TOCTAHOBKM 3a/1ad Ul HEKOTOPBIX 3amad OuomH(OpMAaTHKH (TIOMCK MOTHBOB,
OIIpEAEICHUEe NEPBUYHONH CTPYKTyphl OHONOIMMEpPOB, BBIPABHUBAHUE MOCIEIOBATEILHOCTEH,
BOCCTaHOBJICHHE UCTOPHH UHBEPCHH);
- QITOPUTMBI PELICHHUS ITHX 3a/1ay.

yMeThb:
- IPUMEHATH 3TH AITOPUTMBI JUIS aHAIN3a IPEUIOKCHHBIX TAHHBIX.

BJIA/1eTh:
- MeTtonamu d3¢GQEKTUBHOTO BbIOOpa (QopManibHON MOJENW Ui PENICHUS COIepKarelbHBIX 3a1ad
OMOMH(OPMATHKH.

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

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

1) K-mep obpazyer (L,t)-knamm B reHoMe N, eciii cyniecTByeT (pparmMmeHT reHoma JIHHBI L, B KOTOpoM
k-mep Bcrpewaercs kak MuUHMMYM t pa3. PeanuzoBarh mporpammy mnoucka k-mepoB, o0pasyromux
(L,t)-x1ammsI B TeHOME.

2) PeanusoBark nporpamMmy IojicdeTa KOJIHMYECTBa MENTH/I0B, MMEIOIINX 3aJaHHYI0 Maccy m.

3) PeannzoBarh mporpamMmy MOHMCKa TakOro CKPBITOTO o0mIero marrepHa B MHoxkecTBe cTpok JIHK,
KOTOPBIH MUHUMHU3HUPYET CyMMapHOE PacCTOSIHHE X3MMUHIA MEX/y TAaTTEPHOM U HA0OPOM CTPOK.




4) PeanuzoBars mporpamMmy noucka Jiteposa nukia B rpade.

5) Peanu3oBars nmporpamMmy Noucka MUHMMAJIbHOI'O PAaCCTOSIHUS MEXKIY IIByMsl CTPOKaMH, UCIOJIb3Ys
BapHaLMIO AITOPUTMA [NI00ATBHOTO BEIPABHUBAHMS.

6) PeanmzoBarh mporpamMmy mojcueTa KojuuecTBa pa3pbiBoB (breakpoints) B mepecTaHOBKax,
COZIepIKAlMX KaK MOJOKUTEIbHbIE, TAK U OTPHUIIATEIIbHbIC YHUCIIA.

[Mpumeuanne. Ha kypce wucnonb3yrorcs 3aganms kKypca «Bioinformatics algorithmsy, (aBTopbl
P.Pevzner, Ph.Compeau, yausepcutet mrara Kanmupopuus, Can Huero, CILIA), caiit Rosalind.info

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

ITepeueHb KOHTPOIBHBIX BOIPOCOB:

1. [onsiTue [IapHOTO BbIPaBHUBAaHUS OMOJIOTYECKUX [IOCJIE1I0BATEILHOCTEH.
OBOIIOLMOHHO-KOPPEKTHOE BBIPAaBHUBAHKUE. DTAJOHHBIC BHIPABHUBAHUS OCJIKOB.

2. Bec BoipaBHuBanus. Lltpad 3a ymanenue cumBona, mrpad 3a yaaneHue (parmenra. Marpuua
BECOB COIIOCTaBJICHUN CUMBOJIOB.

3. AJNropuT™M MHOCTPOEHHS ONTHUMAIHHOTO BBIPABHUBAHMS ISl TO3JIEMEHTHOM MOJENH BCTaBOK M
YIAJIEeHUMH.

4. AnropuTM MOCTPOCHHS ONTHMAIBHOTO BbIpaBHUBaHUS i ad(dUHHBIX MmTpadoB 3a ymajcHUE
¢dparmeHra.

OnTumanbHOE JOKabHOE BRIPaBHUBAHUE.

3amaua moucka Bcex map CXOJHBIX (parMeHTOB B JIBYX MMOCIENOBATEILHOCTSIX.

ITowrck Bcex TOYHBIX COBIAACHUMN JUIMHBI HE MEHEe TaHHOW XOII-TaOIuIa.

® N

[Towck HeTOUHBIX coBajeHUH. Pa3pexennbie 3aTpaBku. TOYHOCTH M N30MPATETHLHOCTH 3aTPaBKU.
9. IoctpoeHue BbIpaBHUBAHUS TEHOMOB, UCXO/IS U3 HAMICHHBIX JIOKAIBHBIX CXO/CTB.

10. ITorck MOTHBOB B CeMeHCTBE OMOJIOrHUYECKUX TocienoparenbHocTei. [louck (L, d)-moruBa.

11. IMowuck (L, d)-moTrBa. MeTojipl, OCHOBaHHBIC Ha MTOJHOM Tiepedope.

12. TTouck (L, d)-motuBa. DBpucTtrueckue Metoasl. Metox ['m60ca.

13. Onpenenenre NepBUYHON CTPYKTYPHI O€JIKa ¢ IOMOIIBI0 MacCc-CIEKTpOorpaguu. ANTOPpUTMUYECKHIE
3a[a4yM, CBA3aHHBIC C Macc-ClieKTpoMeTpueil nentuaoB. [lepeGopHbie alropuTMBL.

14. Boccranosnenue aAMHUHOKHUCIJIOTHOM [IOCJIE1I0BATENbHOCTH 1o pe3ynbTaraM
Macc-CIeKTporpapuueckoro JSKcrepuMeHTa. MeTon BeTBed W TpaHHL. PasnnuHble cTpareruu
[IOCTPOEHUS MHOXECTB KaHIHJIaTOB.

15. DxcniepuMeHTaNbHbIe MOIX0bI K onpenenenue nepsudHoi crpyktypsl JJHK u cooTBercTByromue
anroputMuueckue 3anadu. COopka reHoMOB U3 (parMeHTOB.

16. Cbopka reHoMoOB U3 QparmMenToB. [ pad ne bpéiina.
17. Cbopka reHoMoB 13 GpparmMeHToB. Teopema Diinepa u Diinepos 06xox rpada.

18. Makpo-reHoMHbIe mepecTpoiiku. MHBepcum (reversals) m MX pojib B 3BOMIOLMA TE€HOMOB.
[Ipencrapnenue reHoma, Kak I0OCIEI0BATEIbHOCTH OPUEHTUPOBAHHBIX [EHOB.

19. PaspeiBel (breakpoints). MHBepCHOHHOE paccTOSHHUE MEXIY TeHOMaMH. 3ajiada TOCTPOCHUS
MUHHAMAJILHOH TTOCIIEIOBATEILHOCTH MHBEPCUH JUIS IBYX 3aJaHHBIX TCHOMOB.

20. MHOroxpoMocoMHbIe TeHOMBI. THBepcuu, TpaHcaoKaluuu, pa3pbiBel (fusion) u ciausaus (fission).
Monens 2-pe3pbIBBIHBIX orepainuii Ha rpadax. Berancienne 2-pa3pbIBHOTO PacCTOSHUSL.

bunera Ne 1:

1. O0ObsicHUTe, 4TO Takoe BbIpaBHHMBaHUE mocienopatenbHocTed JIHK m 3agem oHO HeoOxomumo B
OnonH(pOpMaTHKe.

2. Kakwme anropuTMbl HUCHONB3YIOTCS A DIOOANBHOIO W JIOKAIBHOTO  BBIPABHHUBAHUS
rocienoBareabHOCTeN? B ueM ux pazmuums?

buner Ne 2:

1. Uro Takoe MaTpuIia 3aMeH IS BIpaBHUBaHUS MOCeAoBarenbHocTei? [lpuBeanure mpuMepsl TakKux
MaTpHII.

2.  Kax  paboraer amroput™M  Hwmanmvana-Bynma — ams  m100anbHOTO  BBIPAaBHHUBAHHS

MOCJIEA0BATEILHOCTEN?



Buer Ne 3:

1. Yro Takoe adduuHBIe mTpadsl M KaK OHM YUYHUTHIBAIOTCS B aJrOPUTMax BbIPABHUBAHMSA
MOCJIEI0BATEIbHOCTEH?

2. OOwsicauTe TnpWHOUN padoTel amropurMa CmuTta-BarepMana Ui JIOKaTbHOTO BBIPaBHUBAHUS
MOCIeI0BOMTEILHOCTEN.

Kpurepun onennBanus

"ommmyHO" (10) - BcecTOpOHHME, CHCTEMAaTH3MpPOBAaHHBIC, NIyOOKHE 3HaHMA Y4E€OHOW HpPOTpaMMbl
IUCLUIIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA IMPAKTHKE NPH PEIICHUM KOHKPETHBIX 3ajad,
CBOOOJHOE U MPaBUIIbHOE 000CHOBAHHUE MPUHATHIX PEIICHUH;

"ormmuHO" (9) - cucTeMarn3upoBaHHBIC, TIIYOOKWE 3HAHUS yYEOHOH MpPOTpaMMbl JMCHIUTUIMHBL H
YMEHHE YBEPEHHO NPUMEHATh MX HAa MPAKTUKE IPH PEHICHWH KOHKPETHBIX 3a/ad, MPaBUIbHOE
000CHOBaHNE IPUHSTHIX PEIICHNH;

"ormuHO" (8) - TIyOoKMe 3HaHWS y4eOHOW MpOrpaMMbl TUCIMIUIMHBI U YMEHHE NMPUMEHSTh WX Ha
MPAKTHKE NP PEIICHUH KOHKPETHBIX 33/1a4, IPAaBUIbHOE 0O0CHOBAHUE MPUHSTHIX PELICHUI;

"xopouro" (7) - TBepAO 3HAET MaTepHall, TPAMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh
MOJTyYCHHbIE 3HAHUS Ha NPAKTUKE, HO JIOMYCKAaeT B OTBETE WM B PELICHUM 3a7ad HEKOTOpbIE
HETOYHOCTH;

"xopomro" (6) - 3HaeT Marepuali, rpaMOTHO H3JIaraeT ero, yMeeT NMPUMEHSTh MOJyuYeHHbIe 3HAHUS Ha
MPAKTUKE, HO IOIYCKAeT B OTBETE WJIM B PEILICHUH 3a[a4 HEKOTOPbIE HETOUHOCTH;

"xopomo" (5) - 3HaET OCHOBHOM Marepuajl, TPaMOTHO M3JIaracT ero, yMeeT NPUMEHSITh MOITy4YCeHHBIC
3HaHMA Ha MPAKTHKE, HO JOIIYCKAeT B OTBETE WJIM B PEIICHUHU 33/1a4 HETOYHOCTH;
"ynoBierBoputensHo" (4) - (dparMeHTapHbBIN, pPa3pO3HEHHBIM XapakTep 3HAHWN, HEIOCTATOYHO
MpaBUibHBIE (QOPMYIUPOBKM Oa30BBIX IMOHATHUH, HAPYLICHUS JIOTHYECKOW MOCIEIOBATEIBHOCTH B
M3JI0KEHUU TPOrPaMMHOTO MaTepHajia, HO IPU 3TOM OH BIIaJIe€T OCHOBHBIMH pasleslaMH yueOHOU
MpPOrpamMMbl, HEOOXOIUMBIMH JUIsl albHEHIIEr0 O0y4YeHUSI U MOXKET HPUMEHSTH MTOyYCHHbIC 3HAHUSA
10 00pa3ily B CTaHAAPTHOHN CUTyaluH;

"ynoBierBoputenbHo" (3) - XapakTep 3HAHWM JOCTATOYEH ISl JalbHEHWIEro OOydYeHHsS M MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

"HEY/IOBIIETBOPUTENHHO" (2) - HE 3HAET OOJNbINEH YaCTH OCHOBHOTO COJIepKaHUsl Y4eOHOU MPOrpaMMBbI
JUCLUUIUIMHEL, JIOMyCcKaeT IpyOble omHOKH B (JOPMYIMPOBKaX OCHOBHBIX MOHSITHH JUCUUIUIMHBI U HE
yMeeT MPaBUIIbHO UCTIOIb30BaTh MOJIyUYCHHbIE 3HAHUS TIPH PELICHUH TUIIOBBIX MIPAKTHUECKUX 3a/1a4;
"neynosneTBoputenbHO" (1) - He 3HaeT GOPMYIMPOBOK OCHOBHBIX MOHSTHI JUCIUIUIMHBI U HE YMEET
HCIOJIB30BaTh NMOyYEHHBIC 3HAHUS IIPU PELICHUH THIIOBBIX MPAKTHUECKUX 3a/1a4.

HtoroBasi omeHka IO Kypcy CKJIAIbIBACTCS W3 OICHKH 3a BBIIOJHEHHBIE B XO/IE CeMecTpa
npakrudeckue 3ananus (80%) M OIEHKH 32 OTBETHI HAa TEOPETUYECKHE BONPOCH Ha dk3amene (20%).
JIns modydeHHs TOJIOKHTENBHOW OICHKH (YIOBJIETBOPUTEIBHO M BBINIE, T.€. HE MEHee 3 1O
10-6annpHOM cucTeMe) He0OXOAMMO MOTYYUTh MOJIOKUTEIHHYIO OIIEHKY 110 00eUM KOMIIOHEHTAM.

B xome cemectpa crymeHTam npeanaraioch ais pewmeHus 50 3amad, Kak NpPaBWIIO, TPEOYIOMIMX
MPAaKTHYECKOro mporpaMmupoBanus. bamiel P 3a nmpaktudeckyto paboTy HauMCIAOTCS 1O (opMyse:
N/5, rne N — KoTM4ecTBO peleHHbIX 3a1ay.

OueHka 3a TeopeTHYecKyIo 4acTh T (hopMupyercs ciienayronmmM oopa3oM. 3a OTBET 3a KaxIblii BOIIPOC
cryneHT nomydaer or 0 mo 3 OamioB; eme OAMH Oa/ul MOXKET OBITh TMOJNYyYeH 3a OTBET Ha
JOTIOJIHUTEIbHBINA BOIPOC.

KonmuectBo Habpanubix 6amioB B = 0/8*P + 0.2*T onpenenser oleHKy 3a S9K3aMeH:
Ornenka Habpannble 6anbt
omnuno (10) 9.5<B<10



ornuyHo (9) 8.5<B<9.5

xopomio (8) 7.5<B<8.5

xopomio (7) 6.5<B<7.5

xopomio (6) 5.5<B<6.5

yaoBieTBoputenbHo (5) 4.5<B<5.5

yaoeieTBoputenbHo (4) 3.5<B <4.5

yaoenerBoputenbHo (3) 3 <B<3.5

HeynosneTBopuTenbHO (2) OnHa u3 BenuunH T u P menbie 3, Ho B > 2
HeynosneTBopuTenbHO (1) B < 2

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

Bpems nonroroBku K 0TBETY peKOMEHAyeTcs ycTaHaBluBaTh He MeHee 30 MuHyT. Bpemst Ha oTBeT — He
Oonee 15 MuHYT Ha Kaxaeiid Borpoc. CymMMapHOe BpeMsl IPOBEICHHs SK3aMeHa Il OJHOTO CTyIEHTa
HE JJOJDKHO MpeBbImarh 90 MUHYT (ABYX akaJIeMHUYECKUX YacoB).



