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AHHOTANMA
[enpt0 UUCIIMHBI SBIASETCS 3HAKOMCTBO M OCBOCHUE TMPEACTABICHUA O MaTEMaTHYECKHX OCHOBAX
COBPEMEHHBIX aJITOPUTMOB, UCIIOJIB3YEMBIX JJIsi aHajK3a MOCIeA0BaTeIbHOCTEH OMOMOIMMEPOB, OCHOBHBIX
OMOJOTHYECKUX 3aJa4aX, B KOTOPHIX BO3HHMKAET IMOTPEOHOCTh B ITHX aJIrOpUTMax, W 00 TMpaKTUKE U
OTPaHUYEHUAX UX TPUMEHUMOCTH.

1. lean u 3apa4un

Henp AucoMnInHBI
JaTh CTyAGHTaM HanOoliee BaKHbIC MPEACTABICHHS O MaTeMaTHUECKUX OCHOBaX COBPEMEHHBIX
QITOPUTMOB, HCHOJNB3YEMBIX [UId aHalu3a I0CJe0BaTeIbHOCTe OHOMONIMMEPOB, OCHOBHBIX
OMOJIOrMYECKHX 33/1a4aX, B KOTOPHIX BO3HHMKAET MOTPEOHOCTh B ITHX aJrOpUTMax, U 00 MpaKTHKE U
OTPaHUYCHUSAX UX IPUMEHUMOCTH.

3agaum QU CHUNIHHBI
* (dopmmpoBaHue 0a30BBIX 3HAHWH OO0 OCHOBHBIX QJITrOpUTMaX, TNPUMEHSEMBIX B 3aadax
(YHKIIMOHATILHOW aHHOTAIlMM T€HOMOB, MaTeMaTHYECKHX KOHCTPYKIHMSIX JISKAIIMX B MX OCHOBE, a
TaK)Ke CTATUCTUIECKUX METOJ[aX OIEHKH MapaMeTPOB dTUX aJTOPUTMOB U3 PEATbHBIX OMOIIOTUYECKHIX
MOCJIEI0BaTEILHOCTEH;
* TPaKTHYECKOE OCBOCHHE CTYACHTAMHM METOJIOB aHalu3a OHOJIOTWYECKUX IOCIIEIOBATEIHHOCTEH
MyTeM CO3JaHUS ONTHUMAaJbHBIX CTAaTUCTUYECKHMX MOZENe CErMEeHTOB IOCIeI0BaTeIbHOCTEN
OHMOITOIMMEPOB, MPUHAIISKAIIUX K TEM HITU WHBIM (DYHKITMOHAIILHBIM KJIACCaM;
* (dopMupoBaHHe Yy CTYJICHTOB OCHOBHBIX BBIYMCIHTENBHBIX HABBIKOB W TNPUOOpETEHHE WMHU
MPaKTUIECKOTO OIBITA, HEOOXOAMMOTO JJIs MTPOBEECHUSI CAMOCTOSATEIBHBIX HAYYHBIX HUCCIIECIOBAaHUN B
OMOMH(OPMATHKH aHAJIH3A.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHIECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM JJIS ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIECCOB, OIICHUBATH KAY€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIE MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIIOIB30BAHHEM HCCIIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!



YMETb:

- OCHOBHBIE CTPYKTYPBI IaHHBIX: X31I-Ta0nua, cyppukcHoe aepeBo, cyPpPpuKCcHbI Maccus;

- OBICTpBI TIOMCK TIOACTPOKH B CTPOKE — alropuTMbl HauBHbBIH, Kayta-Mopuca-Ilparra,
Pabuna-Kaprma, anroputm KeHrypy;

- HHJEKC U peoOpazoBaHue bappoysa-Yuinepa;

- BLAST — unpexcupoBanue, cratucTuka Anprinyisi-Kapiuna;

- MOTHBBI B TeHOMAaX, TIOMCK U UICHTH(UKAIMS MOTHBOB, MHO)KECTBEHHOE JIOKAJIbHOE BHIPAaBHUBAHUE;

- METOZABI ONTUMH3ALNN MAaKCUMHU3aLUU MaTOKUJAHHUS U COMILIMpoBaHus [ u00ca;

- QIrOpUTMbl AMHAMUYECKOIO IPOrpaMMHPOBAHUS I NOUCKA KpaTdallero IyTH MEXIy IBYMs
BEpIIMHAMHM B HAIpPaBICHHOM alUKIMYECKOM rpad)e W BBIYMCICHUS CyMMbI BECOB IO BCEM IIyTSIM

(crarcymma);
-  QITOPUTM ONTUMAaJbHOW CETMEHTAIlMM  TOCIEAOBAaTEIIBHOCTH  METOJOM  JTUHAMHYECKOTO
MPOrpPaMMUPOBAHUS;

- TOHSTHE O CKPBITOW MAapKOBCKOW MOJCNH, MEPEXOJHBIC W 3MUCCHOHHBIC BEPOSITHOCTH, TOUCK
ONITUMAIILHOW TIOCIICOBATEILHOCTH TIEPEXOJ0B MEXKJIY COCTOSHHSMU JUIS MOCIEI0BATEIbHOCTH,
MOPOXICHHOW CKPBITOM MapKOBCKOW Mojenbio (anroputM ButepOu), BBIYUCICHHUE BEPOSTHOCTH
nepexoja B JaHHOW TOYKE (aNTOpUTM TyAa-oOpaTHO), MCIOIb30BAaHHE aJTOPUTMAa JUHAMUYECCKOTO
MPOrpaMMUPOBAHUS JIJISl aHAJIKM3a CKPBITHIX Iiernell MapkoBa;

- ocHOBbl baiiecoBCckOl CTaTMCTHKH, MPaBIONON00MEe, METOA HaWOOJBIIET0 MPaBIONOA00MS,
MapruHaTU3aIUs pacipeieICHU 1 MaprUHAILHOE MTPABONO00HE;

- OIICHKA MapaMeTPOB CKPBITOH 1enu MapkoBa, oOyuenne Butep6u, meton bayma-Benmia;

- METO/BI aHajK3a TCHOMAa, OCHOBAHHBIC HA CKPBITHIX MAapKOBCKHX IICMSX, MOWCK KOTUPYHOIINX
MOCIIEI0OBATEIbHOCTEH, TOUCK OJJHOPOIHBIX JIOMEHOB XpOMaTHHA.

- TOJIb30BaThCs MHTEpHET M CIPaBOYHOW JHWTEPATypod MO OWOJOTHM HAYyYHOTO W TPUKIATHOTO
XapakTepa JUIsl OICTPOTO MOMCKa HEOOXOAUMBIX TaHHBIX U TIOHSTHI;

- HaxOJWTh ONTHMAJGHBIC aNTOPUTMBI NI pEHmIeHUS 3a7ad  aHalu3a  OMOJOTUYECKUX
MOCJIEI0BATEIbHOCTIX, YMETh OLIEHUTh TPYI0EMKOCTh aJTOPUTMOB;

- TIPEJICTaBIATh Ha3HAYCHHE YIPABISAIONINX MapaMeTPOB B KIACCHUECKUX MPOTpaMMaXx, pearu3yromx
AJTOPUTMBI.

BJIAJIETD:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAITNY;
- KyJIBTYpO# MOZICITMPOBaHUS (PYHKIIMOHAIBHBIX MOTUBOB B OMOJIOTHYECKUX MOCIIECIOBATEIbHOCTSX.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 BLAST 2 2
) AnTopuTMBI JUHAMHAYECKOTO ) )
MPOrpaMMHUPOBAHUS
3 BricTphIii mOMCK TOACTPOKHU B CTPOKE 2 2
4 Hunexc u npeobpazoBaHue ) )
Bappoysa-Yumnepa
5 MeToabl OnITUMH3AIAT 3 3
6 Mertonsl (QyHKIMOHAIBHON aHHOTALWUU 3 3
reHoMa
7 MoTuBHI B TeHOMAaxX 2 2
OcHoBHBIC CTPYKTYPBI JAHHBIX:
8 xom-Tabnuia,  cyhduKcHOe  JIepeBo, 2 2
cybduKCHBIN MaccuB
9 OcHoBsI baiiecoBCKO# CTaTUCTUKH 3 3




10 OneHka napaMeTpoOB CKpBITOM LENHU 3 3
MapxkoBa

1 [Ipunoxenus QITOPUTMOB 3 3
JUHAMUYECKOTO IIPOrpaMMHPOBAHNUS

12 |CkpsoiThie e MapkoBa 3 3

Nroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. BLAST

WNupexcupoBanue, 3aBUCHMOCTD JITMHBI KJIfoua OT ajdasurta, ucnoinr3zoBanne BLAST unmekca B
3aJayax NpoTeoMukd, cpaBHeHue monxoqoB BLAST um Cmwura-BorepMaHa K NOHCKY JIOKaJIbHBIX
BblpaBHUBaHUM. Craructuka Aunsrinyns-Kapiauna. PacnpeneneHue 3KcTpeMallbHBIX 3HAYEHUH.
Pacnpenenenue ['ym6ens. Ilytu ¢ Boicokum stokanbHeiM Becom (HSP). P-3nadenne u E-3Hauenue.
buToBBIii CKOD.

2. AITOpUTMBI TMHAMHUYECKOTO MTPOTPAMMHPOBAHUS

ANTOPUTMBI TUHAMHYECKOTO MPOrPAMMHUPOBAHMSA AJISl IMOMCKA KpaTyailllero MmyTH MEXIY ABYMs
BEpUIMHAMM B HampaBIeHHOM anuknniyeckoM rpade (bemnmana-Ddopaa) m BEIYHCICHUS CyMMBI
BECOB 110 BCEM TaKUM IIYTSAM (CTaTCyMMa).

3. BBICTpBII IOUCK MOACTPOKHU B CTPOKE

Anroput™mbl HaumBHBIM, Kayra-Mopuca-Ilparra, Pabuna-Kapna, anroputm kenrypy. OueHkn
TpynoeMkocTH. ONTHUMAaNIbHOCTH JUIsI ITOMCKa MOTMBOB pa3HOW AMuHBL. Yder 3ameH (wildcards).
OnrtumanbHas peann3arus.

4. Nupexkc u npeobpaszoBanue bappoysa-Yuiepa

Wnpexc u npeodpazoBanne bappoysa-Yumnepa. Ouenka tpygoemkoctu noucka. [Ipobnema ¢ yuerom
BcTaBok-Jenenuii. Mcnonb3oBanne B mporpammax BWA u Bowtie ansi kapTupoBaHus pHJIOB Ha
TEHOMBI.

5. MeToab!l OITUMU3AIAU

Maxkcummzanuss maroxuganus (Expectation maximization). 3amaua pasgeneHHs ABYX KIIacTEpPOB.
Ponp BbIOOpa HadanbHbBIX 3HaueHWH. OIGHKAa CXOAMMOCTH. VICmonb30BaHWE I TOCTPOEHUS
MHOXECTBEHHBIX JIOKaNbHbIX BblpaBHuBaHui (MEME). Meton cammupoBanue ['n60ca. JleranbHblit
6ananc. [Ipobnema olleHKH CXOAUMOCTH.

6. Metojpl GyHKIIMOHATBLHON aHHOTAIIMK TeHOMAa

Mertonsl (QyHKIIMOHATBHON aHHOTAIIMM, OCHOBAaHHBIE HA CKPBITBIX MAapKOBCKHX IEMSAX, IMOHCK
KOIHUPYIOLIUX NOCIEA0BATEIbHOCTEN, HOUCK OJHOPOAHBIX JOMEHOB XPOMATHHA.

7. MOTHBEI B TeHOMAaXx



MoTHBBI B TEHOMAaX, HOUCK U UAEHTH(UKAIMS MOTHBOB, MHO)KECTBEHHOE JIOKAJIbHOE BHIPAaBHUBAHHE.
[IpexcraBneHnss MOTUBOB: KOHCEHCYCHAsl CTPOKA, MaTpUIla TO3UIIMOHHBIX BECOB, OaiieCOBCKast CETh.
Anroputm  Tyze-Bappe  BbhIUMCIEHHS  BEpOSTHOCTH  BCTPEUYM MOTHBA B  CIly4ailHOM
MOCJICIOBAaTEIbHOCTH. AJITOPUTMBI TIOCTPOCHUS MHOXXECTBEHHBIX JIOKAJbHBIX BBIPABHUBAHUN H
UACHTU(UKAITME MOTUBOB: kaaubli anroputm Lltopmo, MEME. Ancam6mu motuos, ChIPmunk.

8. OCHOBHBIE CTPYKTYPHI JAHHBIX: XdII-Tabnuia, cypurcHoe JiepeBo, cyhOUKCHBIH MaccuB
Xom-Tabnuna, cypdurcnoe nepeBo, cyhHUKCHBINA MacCHB, TPYIOEMKOCTh MIOMCKA B KAXIOM CiIydae.
9. OcHogsl baiiecoBckoll craTUCTUKU

[IpaBnomnonobue, MeTon HAMOOJBIIETO MPABAONONO0US, MaprHHAIU3AIM paclpeleieHuil U
MapruHaisHoe npasaononodue. [locnenoBarenpHoe OaliecoBckoe oneHnBanue. Muterpan Jupuxie.
Cmecy  Jlupuxie. ComnpsbkeHHbIe — pacrpeneieHus. Poib  anpHOpHOro  pacmpeseseHHs.
CocTtosiTenbHON 0alleCOBCKUX OLIEHOK.

10. Ouenka napamMeTpoB cKpbITOW 1enn MapkoBa

OOyuenne ButepOu, w™eton bayma-Benma, poib JWHAMHYECKOTO MPOrPaMMHPOBAHUSA U
0alieCOBCKOI0 OIEHUBAHMSL.

11. IIpunoxeHus alropuTMOB JUHAMUYECKOTO IIPOIpaMMHUPOBAHNUS

[IpunoxeHus ajaropuTMOB AMHAMUYECKOIO IPOrpaMMUPOBAHUS. AJTOPUTM IIOMCKAa JIOKAJIBHOI'O
BblpaBHUBaHus Cwmwura-Borepmana. Marpuna Cwmura-Borepmana W cooTBeTcTBylOmMU Tpad.
IIpumepsl myTeil. ANTOpUTM ONTUMAJIBHOW CErMEHTAallMM IIOCJIEIOBATEJIbHOCTH Ha JIOMEHBI,
OIHOPOIHBIE IO cocTaBy. POPMYIHPOBKA Ha SI3bIKE IPadoB.

12. CkpeiThle nenn MapkoBa

[lonsiTHE O CKpBITON MapKOBCKOM MOJENH, MEPEXOAHBIE M 3MHCCHOHHBIE BEPOATHOCTH, IOUCK
ONTUMAJIBHONW II0CJIEI0BATEIbHOCTU IIEPEXON0B MEXKIY COCTOSIHUSAMHU JUIsl IIOCIIENOBATEIbHOCTH,
MOPOXICHHOW CKPBITOM MapKOBCKOM Mozenbio (ayiroputM BurtepOu), BBIUKCIEHHUE BEPOSTHOCTH
nepexosia B JAHHOW TOUKe (AITOPUTM TyAa-oOpaTHO), MCIIOIb30BAaHHE AJrOpUTMa JTUHAMHYECKOIO
MPOrpaMMHUPOBAHUS JIsl aHAJIM3a CKPHITHIX 1ierneld Mapkosa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0MMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUHHBIM 000pyI0BaHUEM (IIPOEKTOP,
3ByKOBas cucTeMa). lHauBHIyanbHble BBIYUCIUTEIbHBIE CPEICTBA CTYAECHTOB (IIEpPCOHAIBHBIE
KOMITBIOTEPHI) AJIS1 BBITOJTHEHUS JOMAITHUX 3aJaHUH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

[Ipenocrapnsiercs Ha Kadenpe:

1. Durbin, R., Eddy, S., Krogh, A., Mitchison, G. Biological sequence analysis, Cambridge University
Press, 1998.

la. Ilepeson: Jdyp6un, P., Omau, 1., Kpor, A., MuTuucon, . AHanu3 OHOIOrHYECKUX
nocienoBarenbHocTel (mepesog A. MuponoBa). M3natenscTBo: MTHCTUTYT KOMIIBIOTEPHBIX
uccaenobanuii, 2006.

2. Borodovsky, M., Ekisheva, S. Problems and solution in biological sequence analysis. Cambridge
University Press, 2006.

3. Pevzner, P.A., Shamir, R. Bioinformatics for Biologists. Cambridge University Press, 2011



JomnonHurensHas aureparypa

[Ipenocrapnsiercs Ha Kadenpe:
Tlacunn, /1. Crpokwu, AepeBbs U MOCIIEAOBATEIBLHOCTH B anroputmax. Mudopmaruka u
BBIYHCIUTENBbHAS Ononorus, M3narensctBo Hepckuit nuanext, Cankt-IletepOypr, 2003

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. Huxonenko C. BepositHocTHOe 00ydenue. Kype CSIN-RU, nexuu 6,7
http://www.csin.ru/courses/probabilistic-learning.html

2. Hay4no-6ubnuorpaduueckue 1 maTeHTHbIC 0a3bl JAHHBIX B 00JIaCTH (PU3UKO-XUMHUECKON
Ouosoruu, JocTynHbIe 1o cetd MHTepHeT B OecruiatHOM pexxume - Science Citation Index (Web of
Science), Medline (PubMed), Hayunas snexrponnas 6ubnuoreka (HOB),

Poccuiickas narentrnas bl ®I'Y ®UIIC u amepukanckas nateaTHast b/l USPAFULL; sanekrpoHHbIe
aZipeca KpyHHBIX HAYYHBIX U3ATEIbCTB, MPEAOCTABIAIONINX IOCTYII K MOJHBIM TEKCTaM TEKYIINX U
ApPXUBHBIM BBIIIyCKaM 3THUX JKYPHAJIOB.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive mis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeaaraéMpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUS OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIbTAUAMHU K
MIpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kageapa OnonH(HOPMATUKU U CUCTEMHON OMOJIOTHH
Kypc: 1
kBaTuuKkanus: MarucTp

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

Pa3zpaGoTunk: B.1O. Makees, n-p ¢uz.-mart. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3amade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3yueHus AUCHMIUIAHBI «J{OMOMHUTENbHBIE IIaBbl OMOMH(OPMATUKI» 00yUaroIUics JOKEeH:

3HATb:

- OCHOBHBIE CTPYKTYPBI IaHHBIX: X31I-Ta0nuia, cypdukcHoe aepeBo, cyPpPpUKCHbI Maccus;
- OBICTpBI TIOMCK TIOJACTPOKH B CTPOKE — alropuTtMbl HauBHbBIH, Kayta-Mopuca-Ilparra,

Pabuna-Kaprma, anroputm KeHrypy;

- HHJEKC U peoOpazoBanue bappoysa-Yuiepa;

- BLAST — unpexcupoBaHue, cratucTuka Anprinyisi-Kapiuna;

- MOTHBBI B TeHOMaX, TOMCK U UICHTH(UKAIMS MOTHBOB, MHO)KECTBEHHOE JIOKAJIbHOE BHIPAaBHUBAHUE;

- METOABI ONTUMH3ALHNN MAaKCUMHU3aLWU MaTOKUJAHHUS U COMILIMpoBaHus [ u00ca;

- QIropuTMbl AMHAMUYECKOIO IPOrpaMMHPOBAHUS I IIOUCKA KpaTdallero IyTH MEXIy IBYMs
BEpILIMHAMH B HAIpaBICHHOM alUKIMYECKOM rpad)e W BBIYMCICHUS CyMMbI BECOB IO BCEM IIyTSIM

(crarcymma);
- QITOPUTM  ONTUMAJIHHOU
MPOrpPaMMUPOBAHUS;

CCrMCHTAall1

IoCJICA0BATCIIBHOCTHU METOAOM JUHAMHYCCKOT'O

- TIOHATHE O CKPBITOM MapKOBCKOM MOJENN, NEPEXOAHBIE M DMHCCHOHHBIE BEpPOATHOCTH, IOHUCK
ONTUMAJIBHOW I10CJIEAOBATEIbHOCTH IIEPEXOA0B MEXIY COCTOSHUSAMU Ul IOCIIEA0BATEIbHOCTH,
MOPOXKACHHOW CKPBITOM MapKOBCKOM Mopenbio (anroputMm BurtepOu), BbIUUCIIEHHE BEPOSTHOCTH
mepexoia B JAHHOM Touke (aJropuT™M TyHda-oOpaTHO), MCHONB30BAHUE aNTrOPUTMa IUHAMHYECKOIO
MPOrpaMMHPOBAHUS JIJIs1 aHAJIM3a CKPBITHIX 1ieneil MapKoBa;

- OcHOBHI baiecoBCKOM CTaTUCTUKH,

MPaBIONO00Me, METOJ HAUOOJNBIIETO MPABAONONO0MS,

MapruHalu3alysl pacnpeneieHuid 1 MapruHajlbHOE PaBIoNoa00He;

- OIICHKA MapaMeTPOB CKPBITOH 1enu MapkoBa, oOyuenne Butepou, meton bayma-Benmia;

- METOIbl AaHAIN3a IEHOMAa, OCHOBAaHHBIE HA CKPBITBIX MApKOBCKUX LEMAX, MOUCK KOAUPYIOLIUX
[10CJIEI0BATEIbHOCTEN, IOUCK OJHOPOAHBIX IOMEHOB XpOMaTHHa.

yMeThb:

- TOJIb30BaThCs MHTEpHET M CIPaBOYHOW NHUTEPATypod MO OWOJOTHM HAYYHOTO W TMPHUKIATHOTO
XapakTepa JiIsl OICTPOTO MOMCKa HEOOXOAUMBIX TaHHBIX U TIOHSTHIA;

- HaxoauThb OIITUMAJIBHBIC

AJITOPUTMBI

JUIA pCIICHUA 3aaa4y aHaJin3a OHOJIOrHYECKUX

MOCJICAOBATCIIBHOCTAX, YMETh OLICHUTL TPYAOCMKOCTH aJITOPUTMOB;
- IPCACTABJIATh HA3HAYCHUC YIPABIAOMUX IMAPAMCTPOB B KIIACCUYCCKUX IIPOrpaMmMax, pCaIn3yronmux

AJITOPUTMBI.




BJIAA€Th:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00BhEMa HHPOPMAITNY;
- KyJIBTYpOH MOZICITMPOBaHUS (PYHKIIMOHAIBHBIX MOTUBOB B OMOJIOTHYECKUX MOCIIEIOBATEIbHOCTSX.

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

JJis yCHenHoro npoxXokIeHHUsI JUCIHUILIMHBI HEOOXOAUMO:

1. ITocemars aexuu

2. JInst IOATOTOBKM K WTOTOBOW aTTECTALMU MO MPEAMETY JyYllle BCEro MOJIb30BATHCS MaTepHajaMy
JIEKIIHAH.

Crynent, npociaymaBiuil Kype, J0JIKEH 3HaTh:

- OCHOBHBIC CTPYKTYPBI IaHHBIX: X31I-Ta0nuIa, cydpdukcHoe aepeBo, cyPpPHUKCHbII MacCHB;

- OBICTpBI TIOMCK TIOACTPOKH B CTPOKE — anropuTtMbl HauBHbBIH, Kayta-Mopuca-Ilparra,
Pabuna-Kaprma, anroputm KeHrypy;

- HHAEKC U npeobpaszoBanue bappoysa-Yuinepa;

- BLAST — unpexcupoBaHue, cratucTuka Anprinyisi-Kapiuna;

- MOTHBBI B TEHOMAX, IIOMCK U UACHTU(HUKAIMS MOTHBOB, MHOXXECTBECHHOE JIOKAJIbHOE BHIPAaBHUBAHNUE;

- METOABI ONTUMH3ALHNN MAKCUMHU3ALMU MaTOKUIAHHUS U COMILIMpoBaHus [ ub0ca;

- QIrOpuUTMbl AMHAMUYECKOIO IPOrpaMMHPOBAHUS I IIOUCKA KpaTdalllero IyTH MEXIy IBYMs
BEpILIMHAMHM B HAIpaBICHHOM alUKIMYECKOM rpad)e W BBIYHCICHUS CyMMbI BECOB IO BCEM IIyTSIM
(crarcymma);

- ajNropuTM ONTHUMAIbHOM  CErMEHTalUM  IOCJEN0BaTEIbHOCTM  METOAOM  JUHAMUYECKOIO
MPOrpaMMHUPOBAHUS;

- TMOHATHE O CKPBITOW MAapKOBCKOW MOJEINH, IMEPEXOIHBIE M DMUCCHOHHBIC BEPOSITHOCTH, IOUCK
ONTUMAJILHOM I10CJIEA0BATEIbHOCTH IIEPEXOA0B MEXIY COCTOSHUSAMU Ul IOCIIEA0BATEIbHOCTH,
MOPOXKACHHOW CKPBITOM MapKOBCKOM Mopenbio (anroputMm ButepOu), BbIUUCIIEHHE BEPOSTHOCTH
mepexoia B JAHHOM Touke (aJropuT™M TyHda-oOpaTHO), MCHONB30BAHUE aNrOpUTMa TUHAMHYECKOTO
MPOrpaMMHPOBAHUS IJIs1 aHAJIM3a CKPBITHIX 1ieneil MapKoBa;

- ocHOBbl baiiecoBCKOW CTaTUCTHKH, MpaBIoNono0ue, METOA HaumOOJIBLIET0 MPaBIONON00Hs,
MapryuHalIu3alys pacnpeiesieHHii 1 MapruHaJIbHOE TpaBIooaooue;

- OIICHKA MapaMeTPOB CKPBITOH 1enu MapkoBa, oOyuenne Butepou, meton bayma-Benmia;

- METOABl aHaju3a IEHOMA, OCHOBAHHbBIE HA CKPBITBIX MAapKOBCKMX ILEMAX, MOMCK KOJUPYHOIUX
MOCJIEA0BATEIBHOCTEH, TONCK OJHOPOAHBIX IOMEHOB XpOMaTHHA.

CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— npopaboTKy yueOHOro marepuana (1o KOHCIEKTaM JIEKIUH, yueOHOI 1 HayuyHOW IuTeparype),

— YTEHHE Y KOHCIIEKTHPOBAHUE JOTIOJTHUTEIHHOHN JINTEPaTyphl,

— MOATOTOBKY OTBETOB Ha BOIIPOCHI, IPEJHA3HAYCHHBIX JJI51 CAMOCTOSTEILHOTO H3YUCHUS,

— pelieHue 3a/1a4, NpeAjaracMblX CTyIEHTaM Ha JISKLIUAX/CeMUHAPax,

— MOJATOTOBKY K 3a4€Ty U IK3aMEHY.

PykoBOACTBO ¥ KOHTPOJb CAaMOCTOSITENILHOW PalOTHI CTylIEHTa OCYLIeCTBIsieTcsl B  Qopme
UHAMBUIYaJIbHBIX KOHCyinbrauui. Ilokasarenem BiaZieHHs MaTepuaoM CIY)KUT YMEHUE pellaTh
3agaun. Jlns QopMupoBaHHs yMEHUS NPUMEHSATh TEOPETHUECKHE 3HAHWA Ha NPAKTUKE CTYACHTY
HEOOXOIMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu penieHnu 3aaa4 Kaxaoe JeHCTBHE HE0OXOAUMO
apryMEHTHPOBaTh, CChIIAsICh HA PACCMOTPEHHBIN paHee TEOPETHUECKUH armapar.

OOBIYHO NPUICPKHUBAIOTCA CIIEAYIONIEH CXeMbl: U3yYeHHe MaTrepHaja JCKIUH 10 KOHCIIEKTY B TOT JKe
JIeHb, Korna Obuta mpocnymana nekius (10-15 MuHyT); moBTOpEeHHE MaTepuaia HakaHyHe CIeqyoIei
nexuuu (10-15 MunyT), mpopaboTka yueOHOro Marepuasa 1o KOHCIIEKTaM JIEKLIUH, y4eOHOH 1 Hay4HOH
JUTEpAType, MOATOTOBKA OTBETOB HA BOIMPOCHI, perienue 3aaa4 (1 gac).

BaxHo 1oOuThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaThCsi 3a KOHCYJIBTALUSMH K
nexkropy. OO0s3aTenbHBIM TpeOOBaHMEM SBJSIETCS  BBIIOJHEHHWE JIOMAIIHUX palboT, KOTOpbIE
CHUCTEMaTUYEeCKH CIIAIOTCS Ha IPOBEPKY.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



1. OCHOBHBIE CTPYKTYPHI JIAHHBIX: X3II-Ta0NuIa, CyPpdUKCHOE AepeBo, cyPPHUKCHBIH MACCHB.

2. ANTOpUTMBI ITOMCKA TIOJICTPOKH B CTPOKe: HanBHBINM, KHyTa-Mopuca-IIparra, Pabuna-Kapmna .
3. NUnnexc u npeobpazosanue bappoysa-Yuiepa.

4. BLAST: unaexcupoBaHUE U MMOUCK JOKaJIbHO-BHIPOBHEHHBIX YYaCTKOB.

5. BLAST: Beca nokanbHO BBIPOBHEHHBIX Y4YacTKOB, pacnpezaenieHne [ymOensi, crarucTuka
Anprirynsa-Kapnuna, P-3nauenue u E-3HaueHne.

6. TlencramieHuss MOTHMBOB B TECHOMAax: KOHCEHCYCHAs CTpOKAa, MAarpHuila MO3WUIMOHHBIX BECOB,
OaliecOBCKas CETh.

7. Amroputm Tyze-Bappe BbluncieHHsT BEpOSTHOCTH BCTPEYM MOTHBA B  CIly4ailHOM
[TOCJIE0BATEIbHOCTH.

8. ANTOPUTMBI TOCTPOSHHS MHOKECTBEHHBIX JIOKAJIbHBIX BBIPABHUBAHUHN M HICHTU(PHUKALUH MOTHBOB:
xanueiid anroput™ [Itopmo, MEME. Ancam6nu motuBoB, ChIPmunk.

9. Anroput™M AMHaMHUYECKOTO IPOrpaMMHUPOBAHHUS Ui IIOUCKA KpaTdallero IyTH MEXIy IBYMs
BEpILIMHAMHM B HalpaBJIeHHOM anukinieckoM rpade (bemnmana-®dopaa).

10. AnropuTMbl JUHAMUYECKOTO IIPOrPaMMHPOBAHMS JJIS BBIYMCIECHUS CYyMM BECOB II0 BCEM MYTSAM
MEXIy JIByMsI BEpIIMHAMH B HaIllpaBJIeHHOM arukindeckom rpade (bemnmana-Dopaa)

11. Moandpukanunu anropuTMOB TUHAMHYECKOTO MPOrPaMMHPOBAaHM JUIS TIOMCKA JIOKAJIBHO
BBIPAaBHUBAHMSI U CETMEHTALIMM TOCIIE0BaTeIbHOCTEH Ha OJIOKH, OJHOPOAHBIE MO COCTABY.

12. Ilonsatue o CKpLITOﬁ MapKOBCKOf/'I MOZACIIH, ICPEXOAHBIC U SMUCCUOHHBIC BEPOATHOCTHU.

13. Anroputm ButepOu moucka onTUManbHOM MOCIEI0BATEIBHOCTH MEPEXO0B MEXKy COCTOSIHUAMU
JUISl IOCJIEI0BAaTENbHOCTH, IOPOXKICHHONW CKPBITOM MapKOBCKOW MOJIEIIBIO

14. Anroput™ «Tyaa-oOpaTHO» BBIYHCIICHHE BEPOSTHOCTH TEpPEXo/la B CKPHITOW mernu Mapkosa B
JTAHHOM TOYKE

15. OcHoBbl baiiecoBckoii CTaTUCTHKH. ATIPUOPHOE pacIipeiesieHue BepossTHOCTeH. MapruHanu3amnusi..

16. Anroputmbl Makcumuzanuu Matoxkuganus (Expectation maximization) u c3MIUIMPOBaHUS MO
I'u60cy a1 MoMcKka MaKCHMATBHOTO MTPABOMIOIO0USL.

17. Ouenka mapamMeTpoB CKpbITOH Tlenn MapkoBa MeTosioM o0y4eHust Butepou.
18. Onenka mapaMeTpoB CKpHITON IIenu MapkoBa ¢ moMoIIbio anroputma bayma-Bemnma.

19. Tlouck KOAMPYIOMIMX TIOCIEAOBATEIILHOCTEH C TIOMOIIBIO CKPBITHIX MapKOBCKHX IIeTei.
[Iporpamma GeneMark.

20. ITouck y4acTKOB C KOHKPETHBIM COCTOSIHUEM XPOMAaTHHA C ITOMOILBIO CKPBITHIX MAPKOBCKUX IIETICH.
AnroputMm DpHcTa-Kemmuca

[Mpumeps! OUIETOB:

buner Nel

OcnoBrl baifecoBckoil cTaTuCTUKUA. ATTPUOPHOE paclpeesieHne BepossTHOCTe. MapruHaiu3amnusi..
buner Ne2

[TencraBiaeHuss MOTHBOB B TI'CHOMax: KOHCEHCYCHas CTpPOKa, MaTpHIla ITO3UIMOHHBIX BECOB,
OaiiecoBCKasl CETh.

buier Ne3

ANTOPUTMBI IOUCKA MTOICTPOKH B CTPOKE: HAMBHBIN

buner Ne4

AnTopUTMBI IOUCKA MOJICTPOKH B cTpoke: Knyra-Mopuca-IIparra

Buner Ne5

Onenka nmapaMeTpoB CKpbITOH enu MapkoBa MeTogoM oOyueHust ButepOu

Kpurepun oneHuBaHus

Onenka ommyao (10 OamnoB) - BBICTABJISIETCSl  CTYAECHTY, II0Ka3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka ommyHOo (9 0OamioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HNPUHATHIX PELICHAMN.



Onenka omm4HO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6aIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
MO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHSITH MOMYYCHHBIC 3HAHHUS Ha MPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomuro (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJy4YCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJy4YCHHbIC 3HAHUS Ha INPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABIISETCS CTYJCHTY, KOTOPBIi He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMUOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mpoBeneHHM YCTHOTO SK3aMeHa oOydaromemycst npemoctasisercss 30 MUHYT Ha MOATOTOBKY.
Omnpoc obyuaromierocs o OuIeTy He A0JHKEH MPEBBIIIATh OHOTO aCTPOHOMHUYECKOI0 Jaca.



