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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
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

OIlIK-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
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSISl 3HAHUSI U HAaBBIKKA B 00JacTu
MaTeMaTHUKH, ECTECTBEHHBIX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.2 Crniocoben MPUMEHSTh 3HAHHE
MH(QOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLICHKH TIOJIyYCHHBIX PEe3yJIbTaToB

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 PEKOMEHIAIIUAMHU

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanu3a TIIOJMyYEHHOTO MaTepHalia,
CIIOCOOBI apryMEHTAlluy; BIIaJE€CT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacT Mpo(heCCUOHATBHOM IEATEILHOCTH

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO 00ecHnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI



3HATh:
- QopManbHBIE TMOCTAHOBKHM 3ajlad JJisi HEKOTOphIX 3ajgady OuomH(opMarvku (IIOMCK MOTHBOB,
OIIpeACJICHUEe TEPBUYHONH CTPYKTyphl OHONOIMMEpPOB, BBIPABHMUBAHUE MOCIEIOBATEILHOCTEH,
BOCCTAHOBJICHHE UCTOPHU HHBEPCHIN);
- QITOPUTMBI PEIICHUS STHX 3a/1a4.

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

BIIAJICTh!
- meropamu d(ddexkTuBHOrO BBIOOpa (OPMATBHOW MOIENH JJIsl PEIICHHS COICpPKATEeIbHBIX 3aaq
OMOMH(OPMATHKH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| BeipaBHUBaHME OMOTIOrUYECKUX ] ]
MOCJIEI0BATEIIbHOCTEH.
) [louck MOTMBOB B  OHOJOTHYECKHX ] 3
[10CJIEI0BATEIbHOCTSIX.
3 Onpenenenve TNEpPBUYHOM  CTPYKTYpPhI ] ]
OHMOITOIMMEPOB.
4 BoccranoBnenne = mocienoBaTeNbHOCTH 6 6
MHBEPCHUI B TCHOMAX.
Nroro gacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. BelpaBHUBaHHE OMOJIOTHYECKUX TOCTIEIOBATEIILHOCTEH.
[onsiTue IIapHOTIO BbIpaBHUBaHUS OMOJIOrUYECKUX [IOCJIEI0BATEJIbHOCTEH.

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

2. ITouck MOTHUBOB B OMOJIOTMYECKHUX OCIIEN0BATEIHHOCTIX.

3amaua TOMCKa BCeX Hap 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.

3agaya MOMCKa MOTHBA, IMPEACTABICHHOTO B KAXKIOM M3 3aJlaHHOTO CEMEWCTBA OHMOIOTHMYECKHX
nocnenoBarenbHocTei. [lowck (L, d) - motmBa. Metoasl, OCHOBaHHBIE Ha TOJHOM Iepedope.
OBpuctuyeckue Metoabl. Meton ['nb6ca.




3. Onpenenenne NEPBUIHON CTPYKTYPBI OHOTIONTMMEPOB.

OmnpeneneHue NEpPBUYHON CTPYKTYphI O€JIKa ¢ MIOMOIIBIO Macc-CreKTporpaduu. AJITOPUTMUYECKHE
3aJa4yM, CBA3aHHBIE C Macc-clekTpoMerpueld nentuaos. [lepebopHbie anroputMmbl. Meron BeTBel U
rpaHull. PasnuuHble cTpaTerMu INOCTPOEHHMS MHOXKECTB KaHAuaroB. OmpenesneHue NEepBUYHON
crpykrypsl JTHK. CGopka renomoB u3 ¢pparmeHroB. @opmanbHas MOCTaHOBKa 3ajgadd. Ipad ne
Bpéitna. Teopema Diinepa u Diinepos 00xoj rpada.

4. BoccraHoBieHHe MOCIEI0BATENFHOCTH HHBEPCU B TEHOMAX.

Makpo-reHoMHBIE TiepecTpoiiku. MuBepcuum (reversals) m HX poib B JBOJIOLNMH T'CHOMOB.
[lpencraBnenne TreHOMa, Kak IIOCIEAOBATEIILHOCTH OPHEHTHPOBAHHBIX TI'eHOB. Pa3pbIBBI
(breakpoints). MlHBepcHOHHOE paccTOSIHHE MEXAY TeHOMaMHd. 3ajada MOCTPOCHHS MUHHMAaJIbHON
MOCJIEOBAaTeIbHOCTH  MHBEPCHUM  [UIi  JABYX  3aJaHHbIX TeHOMOB. JKajiHBI  aIropurTM.
MHOroxpoMocoMHble TeHOMBI. MHBepcuH, TpaHCIoKauuu, pa3pbiBbl (fusion) n cnusnus (fission).
Mogens 2-pe3pbIBBIHBIX ornepainuii Ha rpadax. Berancinenne 2-pa3pbIBHOTO PacCTOSHUSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIETHMEAHAIIPOEKTOPOM M SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Anroput™mel: moctpoenue u aHanu3 [ Texct], [yueOnuk mns By3os] /T. Kopmen [u ap.] ; [mep. ¢ anmL.
U. B. Kpacuxosa u ap.]. Cankr-IlerepOypr, Juanexruka, 2019

PexomennoBaHHas nureparypa Ui CaMOCTOATENBHOIO N3yUEHUS:

JIptoun, b. Teusr 2012 BHWHOM. J1a0. 3Hanui

Crmupun, A. C.  Monekynsipaast ouonorust : CTpykrypa pubocoMbl u ounocunTtes Oenka 1986
Bricmias mkona

P. lypbun AHanu3 OMOIOTHYECKHX MOCieoBaTenbHOCTel. BeposTHOCTHBIE Mojienu OSIIKOB U
HYKJIEUMHOBBIX KucioT 2006  PerymspHas n XxaoTuueckast TMHAMHUKa

Urnacumyty, C. OcHosbl 6nonHpopmaruku 2007 MH-T KOMIIBIOTEP. UCCIIEIOBAHUN

b. Ans6eptc MonekynsipHas 6uonorust kietku: B 3 T. 2013 MH-T KOMITBIOTEp. HCCIIEA0BaHUN

JomnonHurensHas aureparypa

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

bioinformaticsalgorithms.com — Buneonekum
Stepic.org — UHTEPAKTUBHBINA TEKCT
Rosalind.info — mnardopma nyis pemenus 3agay

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

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
Npe3eHTALUN.

B nporiecce camocTosTeNbHOM PabOThl 00YYarOLIHXCs TPEIIONAraeTCs UCTIOB30BaHUE TAaKUX
MPOrpaMMHBIX CpeIcTB, kak Mathcad, Scilab u ap.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4yHOW JHTepatype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYEHHBIX IS CAaMOCTOSTEIBHOTO  W3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K NPAKTHYECKUM 3aHSITHSAM, BBINOJHEHUE BYX MHIUBHIYAIbHBIX JOMAIIHUX 3aaHUMH.
ITpoMeKyTOUHBIH KOHTPOJIb 3HAHWH MPOBOAUTCSA B BHJE PELICHUS 3aad, TPEOYIOUIMX COCTaBICHUS
pOrpamMm.

Jlureparypa Uit CaMOCTOSITEIIEHOTO H3yYSHHS:

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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
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

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

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIIK-4 2
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSISl 3HAHUSI U HABBIKKA B 00JacTu

Crnocoben MPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIJIs
pelIeHus TOCTAaBICHHOH 3a1auk, (POPMYITHPOBAHHUS BHIBOIOB
U OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

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

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamu3a TIOJMyYSHHOTO MaTepHalia,
CIIOCOOBI apryMEHTAlluy; BIIaJE€CT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpadguil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUEHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaIbHOM NesTENBHOCTH

[IK-1.2 VYmeer pemars Hay4dHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0OecHedeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy NP aHajiu3e OOheKTa HAYyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AUCHMIUIMHBI « AJITOPUTMBI OMOMH(OPMATHKI» 00YUaIONTHIACS TOTKEeH:

3HATH:
- QopMarnbHBIE MOCTAHOBKHM 3ajlad JJisi HEKOTOphIX 3anad OuomH(opMarvku (IIOMCK MOTHBOB,
OIIpeAeJICHUEe TEPBUYHONH CTPYKTyphl OHONOIMMEpPOB, BBIPABHUBAHUE MOCIEIOBATEILHOCTEMH,
BOCCTAHOBJICHHE UCTOPHU HHBEPCHUIN);
- QITOPUTMBI PEIICHUS ITHX 3a/1a4.

yMeThb:
- IPUMEHSATH 9TH AJITOPUTMBI JUIS aHAJIHM3a TPEIUIOKCHHBIX TAHHBIX.

BJIA/IETh:
- meropamu d(ddexkTuBHOrO BBIOOpa (OPMATBHOW MOJENH JJIsl PEIICHHS COICpPKATeIbHBIX 3aaq
OMOMH(OPMATHKH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

[IprMepbl KOHTPOJIBHBIX 33IaHUN:

1) K-mep obpasyer (L,t)-xmamn B reHOoMe N, eciii CyIecTByeT (pparMeHT reHoMa JUTHHBI L, B KoTopom
k-mMep BcTpewaercs kak MHHMMYM t pa3. PeanmzoBarh mporpammy moucka k-mepoB, o0pasyrommux
(L,t)-xmamMmbe1 B TEHOME.

2) Peamu3oBarh aporpaMmmy oACUYCTa KOJIMYCCTBA MCITUI0B, MMCIOMIUX 3aJaHHYI0 MACCy m.

3) PeanuzoBare mporpaMmy IMOHMCKa TakOTO CKPBITOro oOmiero marrepHa B MHoxecTBe cTpok JIHK,
KOTOPBI MUHUMH3HPYET CYMMapHOE PAcCTOSIHNE XIMMUHTA MEX/ly aTTePHOM U HAOOPOM CTPOK.

4) PeanuzoBarb mporpamMmy noucka JitiepoBa nukia B rpade.




5) Peanu3oBars nmporpamMmy IoHcKa MUHMMAJIbHOI'O PACCTOSIHUS MEXKIY IIByMsl CTPOKaMH, UCIOJb3Ys
BapHaLMIO AITOPUTMA [JI00ATBHOTO BEIPABHUBAHHMS.

6) PeanmzoBaTh mporpamMmy mojcueTa KojuuecTBa pa3pbiBoB (breakpoints) B mepecTaHOBKax,
COZIepIKAIMX KaK MOJIOKUTEIbHbIC, TAK U OTPHUIIATEIIbHbIC YHCIIA.

[Mpumeuanne. Ha kypce wucnonb3yrorcs 3aganms Kypca «Bioinformatics algorithmsy, (aBTopbl
P.Pevzner, Ph.Compeau, yausepcuteT mrara Kamudopnaus, Can J{uero, CIIIA), caiit Rosalind.info

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. [onsiTue [IapHOTO BbIPaBHUBAaHUS OMOJIOTYECKUX [IOCJIEI0BATEIbHOCTEH.
DBOJIIOLMOHHO-KOPPEKTHOE BBIPaBHUBAHKUE. DTAJIOHHbBIC BHIPABHUBAHUS OCJIKOB.

2. Bec BoipaBHuBanus. lltpad 3a ymanenue cumBona, mrpad 3a yaaneHue (parmenra. Marpuna
BECOB COIIOCTABJICHUN CUMBOJIOB.

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

4. ANropuTM MOCTPOCHHS ONTHMAIBHOTO BhIpaBHWUBaHUS s addUHHBIX MTpadoB 3a ynajcHUE
¢dparmeHra.

OnTumanbHOE JOKaJbHOE BRIPaBHHUBAHUE.

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

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

® N

[Towck HeTOUHBIX coBNaeHUH. Pa3pexennsie 3aTpaBku. TOYHOCTH M N30MPATETHLHOCTh 3aTPABKU.
9. IoctpoeHue BbIpaBHUBAHUS TEHOMOB, UCXO/IS U3 HAMICHHBIX JIOKAIBbHBIX CXO/CTB.

10. ITorck MOTHBOB B CeMEHCTBE OMOJIOrHUECKUX ocienoparenbHocTei. [louck (L, d)-moruBa.

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

12. TTouck (L, d)-motuBa. DBpucTtrueckue Metoasl. Mertox ['n60ca.

13. Onpenenenne NepBUYHON CTPYKTYPHI O€JIKa ¢ TIOMOIIBI0 MacCc-CIEKTpOrpaguu. ANTOpUTMUYECKHIE
3a[a4yM, CBA3aHHBIC C Macc-ClieKTpoMeTpueil nentuaos. [lepeGopHbie alropuTMBL.

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

15. DxcniepuMeHTaNbHbIe MTOIX0bI K onpenenenue nepsudHoi crpykrypsl JJHK u cooTBercTByromue
anroputMuueckue 3agadu. COopka reHoMOB U3 (parMeHTOB.

16. Cbopka renoMoB U3 GparmMenToB. [ pad ne bpéiina.
17. Cbopka reHoMOB U3 GparmMeHToB. Teopema Diinepa u Diinepos 06xox rpada.

18. Makpo-reHoMHbIe mepecTpoiiku. HMHBepcum (reversals) m HMX pojib B 3BOMIOLMA TE€HOMOB.
[IpencrapneHue reHoMa, Kak I0CIE10BATEIbHOCTH OPUEHTUPOBAHHBIX [EHOB.

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

20. MHOroxpoMocoMHbIe TeHOMBI. IHBepcuu, TpaHcIoKaluuu, 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 3adem oHO HeoOxomumo B
OnomH(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 MOCeAoBarebHocTei? [lpuBeaure mpuMepsl TakKux
MaTpHII.

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

MOCJIEA0BATEILHOCTEN?



buner Ne 3:

1. Uro Takoe adduuHBIe mTpadbl ¥ KaK OHM YYHUTHIBAIOTCS B ajrOPUTMAax BbIpaBHUBAHUS
MOCJIEOBATEIHLHOCTEM ?

2. OOwsicauTe TpHHOUN paboTel anroputMa CmuTta-BarepMana s JIOKaTbHOTO BBIPaBHUBAHUS
MOCJIEIOBONTEIILHOCTEMN.

Kpurepun onennBanus

"ommmyHo" (10) - BcecTOpOHHME, CHCTEMAaTH3MPOBAaHHBIC, NIyOOKHE 3HaHMA Y4E€OHOW HpPOTrpaMMbl
IUCLUIIMHBL U YMEHHE YBEpEHHO NPHMEHSATh MX HA IMPAKTHKE NPH PEIICHUM KOHKPETHBIX 3ajad,
CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHHUE MIPUHATHIX PEIICHUH;

"ormmuHO" (9) - cucTeMarn3upoBaHHBIC, TIIYOOKWE 3HAHUS yYEOHOH NpPOTpaMMbl JUCHIUTUIMHBL H
YMEHHE YBEPEHHO MNPUMEHATh MX HAa MNPAKTUKE IPH PEHICHWH KOHKPETHBIX 3a/ad, MPaBUIbHOE
000CHOBaHME IPUHSTHIX PEIICHNH;

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

"xopouro" (7) - TBepAO 3HAET MarepHall, TPAMOTHO M MO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh
MOJTyYCHHbIE 3HAHUS HAa NPAKTUKE, HO JOMYCKAaeT 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 Marepuall, TPaMOTHO M3JIaracT ero, yMeeT NPUMEHSITh MOITy4YCHHBIC
3HaHMA Ha MPAKTHKE, HO JOITYCKAeT B OTBETE WJIM B PEIIEHUHU 33/1a4 HETOYHOCTH;
"ynoBierBoputensHo" (4) - (dparMeHTapHbBIN, pPa3pO3HEHHBIM XapakTep 3HAHWN, HEIOCTATOYHO
npaBUibHbBIE (OPMYIUPOBKM Oa30BBIX IMOHATHUH, HAPYLICHUS JIOTUYECKOW MOCIEIOBATEIbHOCTH B
M3JI0KEHUU TPOrPaMMHOTO MaTepHajia, HO IPU 3TOM OH BIIaJIe€T OCHOBHBIMH paslellaMH yueOHOU
MPOrpamMMbl, HEOOXOIUMBIMH JUIsl albHEHIIEr0 O0y4YeHUSI U MOXKET HPUMEHSTH MOMyYCHHbIC 3HAHUS
10 00pa3ily B CTaHAAPTHOHN CUTyaluH;

"ynoBierBoputenbHo" (3) - XapakTep 3HAHWM JOCTAaTOYEH ISl JalbHEWIEero OOydYeHHs M MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

"HEY/IOBIIETBOPHUTENBHO" (2) - HE 3HAET OOJbINEH YaCTH OCHOBHOTO COJIEpKaHUsl Y4eOHOU MPOrpaMMBbI
JUCLHUIUIMHBL, JIOMyCcKaeT TpyOble omHOKH B (POPMYIMPOBKaX OCHOBHBIX MOHSITHHA JUCLUUIUIMHBI U HE
yMeeT MPaBUIIbHO UCTIONb30BaTh MOJIyUYCHHbIE 3HAHUS TIPH PELICHUH TUIIOBBIX IPAKTHUECKUX 3a/1ay4;
"neynosneTBoputenbHO" (1) - He 3HaeT GOPMYIIMPOBOK OCHOBHBIX MOHSTHI JUCIUIUIMHBI U HE YMEET
HCIOJIB30BaTh MMOyYEHHBIC 3HAHUS MIPU PELICHUN THIIOBBIX MPAKTHUECKUX 3a/1a4.

HtoroBasi omeHka MO Kypcy CKJIAIbIBA€TCS W3 OICHKH 3a BBIIOJHEHHBIE B XO/IE CeMecTpa
npakrudeckue 3aaanus (80%) M ONEHKH 32 OTBETHI HAa TEOPETUYECKHE BONPOCH Ha dk3amene (20%).
JIns modydeHHs TOJIOKHTENBHONW OICHKH (YIOBJIETBOPUTEIBHO M BBINIE, T.€. HE MEHee 3 1O
10-6annpHOM crucTeMe) He0OXOAMMO MOTYYUTh MOJIOKUTETHHYIO OIIEHKY 110 00eUM KOMITOHEHTAM.

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

OueHka 3a TeopeTHYecKylo 4acTh T hopMupyercs ciienyronmmM oopa3oM. 3a OTBET 3a KaxIblii BOIIPOC
cryneHT nomydaer or 0 mo 3 OamioB; eme OAMH Oa/ul MOXKET OBITh TMOJYyYeH 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, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bpems nonroroBku K 0TBETY peKOMEHAyeTcs ycTaHaBuBaTh He MeHee 30 MuHyT. Bpemst Ha oTBeT — He
Oonee 15 MuHyT Ha Kaxaeiid Borpoc. CymMMapHOe BpeMsl IPOBEEHHs SK3aMeHa Ul OJHOTO CTyIEHTa
HE JJOJDKHO npeBbImars 90 MUHYT (ABYX akaJeMHUYECKUX YacoB).



