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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
JEATEIIEHOCTH

[IK-1.2 CnocobeH uCHonb30BaTh CIICIUATU3UPOBAHHBIE
3HaHUSl PYHJIaMEHTAIBHBIX Pa3lesioB MaTeMaTHKH, (GU3UKH,
XUMUM ¥ OWonormm Il TIOCTAHOBKH M pPEUICHUS

[IK-1 CnocoGen craBuTh, hopMann30BbIBaTh 1 |HAYTHO-HCCIICI0BATCILCKUX 3a1a4 B obmactu
pelarh 3a1a4u, B TOM YKciie pa3pabarsiarh n | OHOMHIKCHEPUU ¥ OHOMH(OPMATUKH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH [IK-1.3 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH

N3y4aCMbIX SIBIICHUU U npoueccoB, CUCTCMHO MareéMaTrudeCKue MoAejan JIs1  ONHMCAaHUA  U3YydaCMbIX
AHAJIM3UPOBATH HAYYHBIC HpO6JIeMLI, noJIydarb SIBIICHUM U mponecCoB, OLICHUBATL KAYCCTBO pa3pa6OTaHHOI\/’I
HOBBIC HAYyYHBIC PE3YJIbTAThI MOJCIHN

[MK-1.5 CnocobeH co3naBark MpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMaTHKE

[IK-1.4 CrnocobeH mnpuUMEHATh TeopeTHyeckue U (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MprubOpaMu U yCTaHOBKAMH,

ATTATTIIA TTIANDTINADATITIT TARATT TTAT, ATAMIT TTATITATTA TITIT TV

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB
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MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[1K-3.4 CrnocobeH caMOCTOSTENIbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacTi OMOWHXeHepHur U OnonH(OpPMaTHKN

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMH(pOpPMATHKK NS TONYYCHHST  OHOJOTHMYECKUX
OOBEKTOB C IIeJICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb:

YMETb:

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

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

- HHJEKC U peoOpazoBanue bappoysa-Yuinepa;

- BLAST — unpexcupoBanue, cratucTuka Anprinyisi-Kapiuna;

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

- METOABI ONTUMH3ALNN MAKCUMHU3aLMU MaTOKUJAHHUS U COMILIMpoBaHus [ u00ca;

- QIrOpUTMbl AMHAMUYECKOIO IIPOrpaMMHPOBAHUS I IIOUCKA KpaTdalllero IyTH MeEXIy IBYMs
BEpILIMHAMHM B HAIpPaBICHHOM alUKIMYECKOM rpad)e W BBIYHCICHUS CyMMbI BECOB IO BCEM IIyTSIM
(crarcymma);

- aJNropuTM ONTHMANBbHOM CErMEHTAlMM  [OCJEA0BATEIbHOCTH  METOAOM  JUHAMHUYECKOIO
[IPOrpaMMUPOBAHUS;

- TIOHATHE O CKPBITOMW MapKOBCKOM MOJENH, NEPEXOAHBIE M DSMHCCHOHHBIE BEpPOATHOCTH, IOHUCK
ONTUMAJILHOW I10CJIEA0BATEIbHOCTH IIEPEXOA0B MEXIY COCTOSHUSAMU Ul IOCIIEA0BATEIbHOCTH,
MOPOXKACHHOW CKPBITOM MapKOBCKOM Mopenbio (anroputMm BurtepOu), BbIUUCIEHHE BEPOSTHOCTH
mepexoia B JAHHOM Touke (aJropuTM Tyda-oOpaTHO), MCHONB30BAHUE aNrOPUTMa JUHAMHYECKOIO
MPOrpaMMHPOBAHUS JIJIs1 aHAJIM3a CKPBITHIX 1ieneil MapKoBa;

- ocHOBbl baiiecoBCKOW CTaTMCTHKH, MPaBIONON00HEe, METOJ HAWOOJBIIET0 MPaBIOMNOA00MS,
MapruHalu3alysl pacnpeneieHuid 1 MapruHajlbHOE PaBIoNoa00He;

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

- METOABI aHaju3a TeHOMa, OCHOBAHHbIE HA CKPBITHIX MAapKOBCKHX IIEMAX, MOMCK KOJUPYIOIIUX
[10CJIEI0BATEIbHOCTEN, IOUCK OJHOPOAHBIX IOMEHOB XpOMaTHHa.

- TOJIb30BaThCs MHTEpHET M CIPaBOYHOW NHWTEPATypod MO OWOJOTHM HAYYHOTO W TMPUKIATHOTO
XapaxTepa JUIsl OICTPOro MOMCKa HEOOXOAUMBIX TaHHBIX U TIOHSTHI;

- HaxOJWTh ONTHMAJIbHBIC aNTOPUTMBI NI peUmIeHWS 3a7ad  aHalu3a  OMOJOTUYECKUX
MOCJIEeI0BATEIbHOCTIX, YMETh OLIEHUTh TPYI0EMKOCTh aJTOPUTMOB;

- TIPEJICTaBIATh Ha3HAYCHHE YIPABISAIONINX MapaMeTPOB B KIACCHUECKUX MPOTpaMMaXx, peau3yromnx
AJTOPUTMBI.

BJIAJIETh:

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

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr

pabora

1 BLAST 2 2

) ANTOpUTMBI JMHAMHYECKOTO ) )

POrpaMMHUPOBAHUS
3 BricTphIii mOMCK MOACTPOKHU B CTPOKE 2 2




4 Hunexc u npeobpazoBaHue ) )
Bappoysa-Yumnepa

5 MeToabl OnITUMH3AIIAT 3 3

6 Mertonsl (QyHKIMOHAIBHON aHHOTALWUU 3 3
reHoma

7 MoTHBBI B TeHOMax 2 2
OcHoBHbIE CTPYKTYPBI JTAHHBIX:

8 xom-Tabnuia,  cyhduKcHOe  JIepeBo, 2 2
cybduKCHBIN MaccuB

9 OcnoBsl baiiecoBCcKoil cTaTHCTUKN 3 3

10 Onenka mapaMeTpoB CKPBITOH LIEMHU 3 3
MapkoBa

1 [Ipunoxenuns aJTOPUTMOB 3 3
JTUHAMUAYECKOTO MTPOrpaMMHUPOBAHUS

12 |CxkpeoiThle nenu Mapkosa 3 3

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. BLAST

UnpexcupoBanue, 3aBUCUMOCTb AJMHBI Kitoua oT ajdasura, ucnois3zoBanne BLAST unpekca B
3amadax mpoTreomMuku, cpaBHeHue mnoaxofgoB BLAST u Cmuta-Borepmana K MOHWCKY JOKaJbHBIX
BblpaBHuBaHui. Craructuka Aunsrmryns-Kapiauna. Pacnpenenenune 3KcTpeMalbHBIX 3HAYCHUH.
Pacnpenenenne ['ymbens. [Iytu ¢ BoicokuM JokaibHbM BecoM (HSP). P-3nauenne u E-3Hauenwue.
buToBslii ckop.

2. ANropuTMBI JUHAMUYECKOTO IPOrPaMMHUPOBAHUS

AJITOPUTMBI JIMHAMHYECKOTO NPOrPAMMHPOBAHUS Ul TOMCKA KPATYaWIIEro IyTH MEXAy ABYMS
BEepUIMHAMH B HampaBlIeHHOM anukiniyeckoM rpade (bemnmana-dopna) W BEYHCICHUS CYMMEI
BECOB 110 BCEM TAKUM IYTAM (CTaTCyMMa).

3. BeICTpBIit TOUCK MOACTPOKHU B CTPOKE

Anroputmbl HauBHbBIM, Kuyra-Mopuca-Ilparra, Pabuna-Kapmna, amroputm kenrypy. OueHku
TpynoeMKocTH. ONTHMAaNIbHOCTh JUIsI MTOMCKA MOTHUBOB pa3HOW JMWHBL. Yder 3ameH (wildcards).
OnTumManbHas peanu3anusl.

4. Unpexce u npeobpaszoBanue bappoysa-Yuiepa

Wunexc u npeodpazoBanne bappoysa-Yumiepa. Ouenka TpygoeMkoctu noucka. [Ipobnema ¢ yuerom
BcTaBoK-nenenuii. Mcnonb3oBanne B mporpammax BWA u Bowtie ansi kapTupoBaHusi pHIOB Ha
TEHOMBI.

5. MeToapl ONITUMH3AINT

Maxkcummzanust matoxuganus (Expectation maximization). 3amaua pasgeneHHs JAByX KJIacTEpPOB.
Pony BbIOOpa HayanbHbIX 3HayeHWHA. OueHka cxoauMOCTH. lcmonb3oBaHWe Ui HOCTPOCHUS
MHOXECTBEHHBIX JIOKATbHBIX BblpaBHuBaHWi (MEME). Meton commupoBanue ['n66ca. JleranbHbiit
6ananc. [Ipobnema oLeHKH CXOAUMOCTH.



6. Metojpl GyHKIIMOHATBLHON aHHOTAIIMK TeHOMAa

Mertonpl (QYHKIIMOHATBHON aHHOTAIIMM, OCHOBAaHHBIE HA CKPBITBIX MAapKOBCKHX IEMSAX, IMMOHCK
KOIHUPYIOLIUX NOCIEI0BATEIbHOCTEN, HOUCK OJHOPOAHBIX JOMEHOB XPOMATHHA.

7. MOTHBEI B TeHOMAaXx

MoTHBBI B TeHOMAaX, IOUCK W UIEHTH(PHUKALKS MOTUBOB, MHOXECTBEHHOE JIOKaJIbHOE BRIPAaBHUBAHUE.
IIpencraBneHns MOTHBOB: KOHCEHCYCHAsl CTPOKa, MaTpuIla MO3UIIMOHHBIX BECOB, OaliecoBCKas CETh.
Anroputm  Tysze-Bappe  BblUMCIEHHMS  BEpPOSTHOCTH  BCTpEYM  MOTHMBAa B CIy4aillHOH
[IOCJIEI0BATEIbHOCTH. AJTOPUTMBI IIOCTPOEHUS MHOXKECTBEHHBIX JIOKAJIbHBIX BBIPaBHUBAHUN U
uAeHTU(UKALMH MOTUBOB: JkaaHbIi anroputM Ll topmo, MEME. Ancam6iu motusos, ChIPmunk.

8. OcHOBHBIE CTPYKTYPHI JaHHBIX: X31I-Tabnuua, cypdurcaoe nepeso, cyhHUKCHbIN MaccuB
Xsur-rabnuuna, cyQurcaoe nepeBo, cyhHUKCHBIR MacCuB, TPYIOEMKOCTh IIOMCKA B KaXK/I0M CIIydae.
9. OcuoBsl baiiecoBckoll cTaTHCTUKN

[IpaBoomnonoOue, meTon HaWOOJBIIET0 MPAaBAOMOAOOMS, MaprUHAIU3ALMs paclpelneieHuil U
MapruHaisHoe npasaononooue. [locnenosarensHoe OaliecoBckoe oneHuBanue. MuTterpan Jupuxie.
Cmecy [Jlupuxine. ConpsbkeHHble —pacrpenesneHus. Pomb  anpuHopHOro — pacrnpesnesieHus.
CocrosTensHOI 6aiieCOBCKHUX OLIEHOK.

10. Onenka mapaMeTpoB CKpHITON IIenu MapkoBa

OOyuenne Butepou, w™eron bayma-Benma, ponb JWHAMHYECKOTO MPOrPAaMMHPOBAaHUS U
0alieCOBCKOTO OIICHUBAHMUSL.

11. HpI/IJ'IO)KeHI/IH AJITOPpUTMOB JTUHAMUYCCKOI'O MMPpOTrpaMMHUPOBAHU A

[IpunoxxeHns aaropuTMOB IWHAMHUYECKOTO IPOrPaMMHPOBAHMS. AJITOPUTM IIOMCKA JIOKAJIBHOTO
BblpaBHUBaHusE Cwmwura-Borepmana. Marpuna Cwmura-Borepmana u cooTBeTcTBylommi Trpad.
IIpumepsl myTeld. ANTOpUTM ONTHMAJIBHOW CETMEHTAIMM IOCIEN0BAaTEIBHOCTH Ha JIOMEHBI,
OZIHOpOAHBIE IO cocTaBy. PopMynHpoBKa Ha sA3bIKE TpadoB.

12. CkpeIThle 1IeIM MapkoBa

[ToHATHE O CKpPBITOM MapKOBCKOM MOZENH, MEPEXOAHBIE M 3MHMCCHOHHBIE BEPOSTHOCTH, ITOMCK
ONTHUMAJIBHOM MOCIEI0BATEIBHOCTH MEPEXOA0B MEXKIY COCTOSHHAMM I IOCIENOBATENBHOCTH,
MOPOXKICHHOW CKPBITOM MapKOBCKOH Mojenbio (asroputM BurtepOu), BBIUMCIEHHUE BEPOSTHOCTH
nepexoja B JaHHOW TOYKe (aJITOpPUTM Tyda-oOpaTHO), MCIOJNB30BaHUE AITOPUTMA JAMHAMUYECKOTO
POrpaMMUPOBAHMUS I aHAIIM3a CKPBITHIX Leneid Mapkosa.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3ByKOBas cuctema). IHIuBuayaibHbIe BEIYUCIUTENIBHBIE CPEACTBA CTYACHTOB (IIepCOHAIbHBIC
KOMIIBIOTEPBI) AJIs1 BBIIOJHEHUS JOMAIIHUX 3aJaHUH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa



ITpenocrasnsiercs Ha kadenpe:

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

la. Ilepeson: dypoun, P., Onmu, 1., Kpor, A., Mutuucon, I. Ananmu3 Onorornueckux
nocleioBarenbHocTel (epeBos A. MuponoBa). M3narenscTBo: MTHCTUTYT KOMIIBIOTEPHBIX
nccnenoanuii, 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. MHdopmaruka u
BBIYHCIUTENBbHAS Ononorus, M3narensctBo Hepckuit nuanext, Cankt-IletepOypr, 2003

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

1. Huxonenko C. BepositHocTHOe 00y4denue. Kype CSIN-RU, nexuu 6,7
http://www.csin.ru/courses/probabilistic-learning.html

2. Hayuno-6ubnuorpaduueckre 1 maTeHTHbIC 0a3bl JaHHBIX B 00JIACTH (PH3UKO-XUMHUYECKON
Ouonoruu, focTynHble 1o cetd MHuTepHeT B OecruiatHOM pexxume - Science Citation Index (Web of
Science), Medline (PubMed), Hayunas snexrponnas 6ubnuoreka (HOB),

Poccuiickas narentrnas Bl ®I'Y ®UIIC u amepukanckas nateHTHast b/l USPAFULL; sanekrpoHHbBIS
aZipeca KpyHHBIX HAYYHBIX U3ATEIbCTB, MPEAOCTABIAIONINX TIOCTYII K MOJHBIM TEKCTaM TEKYIIHNX U
ApPXUBHBIM BBIIIyCKaM 3TUX JKYPHAJIOB.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

st wactu 3austuii notpedyercsa Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsl B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

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

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJKCH 3HAThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PaboTHI CTY/IEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOIPOCHI, MNPCAHA3HAYCHHBIX JIA
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTyIEHTaM Ha 3aHATUSX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazaTeneM BiIajieHUS MaTepPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxxHo noOuThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCs 3a KOHCYJIBTALUSMH K
[IPENoJaBaTeo.



Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buomMeaunuHCKUE TEXHOIOTUN
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa OMOMH(POPMATHKYN U CUCTEMHOUW OMOJIOTHH
Kypc: 1
KBaJU(PUKAHA: 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 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CACTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

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

[IK-1.2 CnocobeH uCnonb30BaTh CIICIUATU3UPOBAHHBIE
3HaHUSl QyHJIaMEHTAIBHBIX Pa3lesioB MaTeMaTHKH, (GU3UKH,
XUMUU ¥ OWonormm Il TIOCTAHOBKH M pPEUICHUS

Hay4HO-UCCJIEA0BATEIbCKUX 3a1a4y B obnmactu
OvonH)XeHEpUHU 1 OMOUH(POPMATHKU

[IK-1.3 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX

SIBIICHUW W TPOIIECCOB, OIIEHWBATh Ka4eCTBO pa3pabOTaHHOM
MOZEIIN

[MK-1.5 CnocobeH co3naBark MNpOrpaMMHBIE CpPEACTBA W
0a3pl JaHHBIX, HWCHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMaTHKE

[IK-1.4 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT

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

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

[1IK-3.4 CrocobeH caMOCTOSTENILHO HAXOAUTh U OCBAaWBaTh
HOBbIe HMH(OpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
oOnacTi OMOMHXeHepHUU U OMONH(OPMAaTUKU

[MK-3.5 CnocobeH npuUMEHSITh METObl OMOWMHXKECHEPUH U
OnonH(OpPMAaTUKKA I TONYYCHHS]  OMOJOTUYECKUX
00BEKTOB C IeJICHANPABICHHO N3MEHEHHBIMH CBOMCTBAMHU

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YyUCHUA JUCIIUITIIMHBL «I[OHOJ'IHI/ITCJ'IBHBIG TJIaBbI 6I/IOI/IH(1)OpMaTI/IKI/I» O6y‘-IaIOH.IPH71CSI JOJIDKCH:

3HAThb:




- 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;

- TIOHSITHE O CKPBITOW MapKOBCKOW MOJENH, IMEPEeXOAHbIE M IMHUCCHOHHBIC BEPOSTHOCTH, IOMCK
ONTHMAJIbHONW TOCJIEAOBATEIILHOCTH IEPEXOA0B MEXKIy COCTOSHHSIMHU sl IOCIEeI0BaTEIbHOCTH,
MOPOXKICHHON CKPBITOH MapKOBCKOW MoJenbio (anroputM ButepOu), BBIYMCIICHHE BEPOSTHOCTH
mepexofa B JAHHOM Touke (aJropuTM Tyda-oOpaTHO), MCHONB30BAHUE aNTrOPUTMa JUHAMHYECKOIO
MPOrpaMMHUPOBAHHS ISl aHAJIN3a CKPBITHIX Ieriell MapkoBa;
- ocHOBbl baiiecoBCckOl CTaTMCTHKH, MPaBIONON00MEe, METOA HaWOOJBIIET0 MPaBIONOA00MS,
MapruHalIu3alys pacipenesieHHid 1 MapriHAIBHOE TIPaBIooaooue;
- OIICHKA MapaMeTPOB CKPBITOH 1enu MapkoBa, oOyuenne Butep6u, meton bayma-Benmia;
- METOIbl aHallu3a T'CHOMAa, OCHOBAHHBIE HA CKPBITHIX MApPKOBCKHX LEIMSX, MOUCK KOIHPYIOMINX
MOCJIEI0BATEIbHOCTEH, TOMCK OHOPOIHBIX JOMEHOB XPOMATHHA.

yMeThb:
- TOJIb30BaThCcA VIHTEpHET W CHIPaBOYHOM JHMTEpaTypod MO OWOJOrMM HAyYHOTO W MPUKIIATHOTO
Xapakrepa JuIst ObICTPOro MoNCKa HEOOXOAMMBIX TaHHBIX U HOHSATHH;
- HaxOQWTh ONTUMAJbHBIC AaNTOPUTMBI JUIA  PELNICHUS 3a7ad aHaiu3a  OHOJIOTHYECKUX
MOCJIEI0BATEIbHOCTSX, YMETh OLIEHUTh TPYAOEMKOCTh aJlTOPUTMOB;
- TIPENICTABISITh HA3HAYCHUE YIIPABIIAIONIMX TApAMETPOB B KIIACCHYECKUX MPOrpaMMax, peaiu3yIomunx
QJITOPUTMBI.

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

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

JJis yCHenHoro npoxXokIeHHUsI JUCIUILIMHBI HeOOXOAUMO:

1. ITocemars aexuu

2. JInst IOATOTOBKM K MTOTOBOW aTTECTALMU MO MPEAMETY Jy4llle BCErO MOJIb30BATHCS MaTepHajaMy
JIEKIIHAN.

Crynent, npociayaBIuil Kype, J0JIKEH 3HaTh:

- OCHOBHBIC CTPYKTYPBI IaHHBIX: X21I-Ta0nuIa, cydhduKcHoe aepeBo, cyPpPHUKCHBII MacCHB;

- OBICTpBI TIOMCK TIOACTPOKH B CTPOKE — auropuTMbl 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 ONTUMH3ALNN MAKCUMHU3aLUU MaTOKUJAHHUS U COMILIMpoBaHus [ u00ca;

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

- ajNropuTM ONTHUMAIbHOM  CErMEHTalUM  IOCJEN0BaTElIbHOCTH  METOAOM  JUHAMUYECKOIO
MPOrpaMMHUPOBAHUS;

- TOHATHE O CKPBITOW MAapKOBCKOW MOJEINH, IMEPEXOIHBIE M DMUCCHOHHBIC BEPOSTHOCTH, IOUCK
ONTUMAJIBHOW I10CJIEA0BATEIbHOCTH IIEPEXOA0B MEXIY COCTOSHUSAMU Ul IOCIIEA0BAaTEIbHOCTH,
MOPOXKACHHOW CKPBITOM MapKOBCKOM Mopenbio (anroputMm BurtepOu), BbIUUCIEHHE BEPOSTHOCTH
mepexoia B JAHHOM Touke (aJropuTM TyHda-oOpaTHO), MCHONB30BAHUE aNrOpUTMa ITUHAMHYECKOIO
MPOrpaMMHPOBAHUS IJIs1 aHAJIHM3a CKPBITHIX 1ieneil MapKoBa;

- ocHOBbl bailiecoBCKOW CTaTUCTHKH, IMpaBaoNofo0ue, METOA HaumOOJIBLIET0 MPaBIONOAo0Hs,
MapryuHalu3alys pacnpeiesieHii 1 MapruHaJIbHOE TpaBIooaooue;



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

- MCETOAblI aHajin3a I'CHOMA, OCHOBAHHBIC Ha CKPBITBIX MApPKOBCKUX HEIIAX, IMOUCK KOAHUPYIOIIMUX
HOCHG,Z[OBaTeHBHOCTCfI, MNOHUCK OJHOPOJAHBIX TOMCHOB XpOMAaTUHA.

CamocrosTenbHas paboTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKITUH, y4eOHO# 1 HayqHOU JTUTepaType),

— YT€HHE U KOHCIIEKTUPOBAHUE JOTIOIIHUTEIHHON JIUTEPATYPHI,

— TIOAITOTOBKY OTBETOB HA BOIMPOCHI, MPEIHA3HAYEHHBIX JIJISi CAMOCTOSITEIIBHOTO U3yUeHUs,

— peleHue 3a1a4, MpeiaraeéMbpIX CTYJICHTaM Ha JICKITUSIX/CeMUHapax,

— TIOAITOTOBKY K 3a4€Ty M SK3aMEHY.

PykoBOACTBO ¥ KOHTPOJIb CaMOCTOSTENHHOW pabOThl CTyJAEHTa OCYIISCTBIsSeTCS B (dopMme
WHIMBHJyaJbHBIX KOHCyNnbTanui. Ilokazarenem BIAJCHHUS MAaTEPUATIOM CIIY)KUT YMEHHE peEIlaTh
3amaun. Jlnms ¢opmMupoBaHUS YMEHHS TPHUMEHSTh TEOPETUYECKHME 3HAHUS HAa MPAKTUKE CTYIACHTY

HEOOXOIMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu penieHnu 3aaa4 Kaxaoe JNeHCTBHE HEO0OXOAUMO
apryMEHTHPOBATh, CChUIASACH HA PACCMOTPEHHBIN paHee TeOPETUICSCKUH arapar.

OOBIYHO NPUICPKHUBAIOTCA CIIEAYIONIEH CXEMbl: U3yUYeHHe MaTepHaja JCKIHH 10 KOHCIIEKTY B TOT K€
JIeHb, Korna Obuta nmpociymana nekius (10-15 MuHyT); MoBTOpEeHNE MaTepraia HakaHyHe CIeqyoIei
nexuun (10-15 MunyT), mpopadoTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKLIUH, y4eOHOH 1 Hay4HOH
JUTEpAType, MOATOTOBKA OTBETOB HA BOIMPOCHI, perienue 3aaa4 (1 yac).

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAyeT OOpamaTrhCsi 3a KOHCYJABTAUSMH K
nexkropy. OO0s3aTenbHBIM TpeOOBaHMEM SABJSIETCS  BBIIOJIHEHHWE JIOMAIIHUX paboT, KOTOpbIE
CUCTEMAaTUYECKH CHAIOTCS Ha IPOBEPKY.

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

1. OCHOBHBIE CTPYKTYPHI JIAHHBIX: X2II-Ta0NuIa, cCyPpdUKCHOE AepeBo, cyPPHUKCHBII MACCHB.

2. ATOpUTMBI ITOMCKA TIOJICTPOKH B CTPOKe: HanBHBINM, KnyTa-Mopuca-IIparra, Pabuna-Kapmna .
3. NUnnexc u npeobpazoanue bappoysa-Yuiepa.

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

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

6. TlencramrieHuss MOTHMBOB B TEHOMAax: KOHCEGHCYCHAs CTpPOKAa, MAarpHuila MO3WUIMOHHBIX BECOB,
OaliecOBCKas CETh.

7. Amroputm Tyze-Bappe BbluncieHHS BEpOSTHOCTH BCTPEYM MOTHBA B  CIlydaiHOM
[TOCJIEI0BATEIbHOCTH.

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

9. AnroputM AMHaMHUYECKOTO INPOrpaMMHUPOBAHUS Ui IIOUCKA KpaTdallero IyTH MEXIy IByMs
BEpILIMHAMHM B HalpaBJIeHHOM anukinieckoM rpade (bemnmana-®dopaa).

10. AnropuTMbl JUHAMHYECKOTO IIPOrPaMMHPOBAHMS JJIS BBIYMCIECHUS CYMM BECOB II0 BCEM MYTSAM
MEXIy JIByMsI BEpIIMHAMH B HaIllpaBJIeHHOM arukindeckoM rpade (bemmana-Dopaa)

11. Moandpukauuu anropuTMOB TUHAMHYECKOTO MPOrPaMMHMPOBAHM 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 MEPEXOJ0B MEXKy COCTOSIHUAMU
JUISl IOCJIEI0BAaTENbHOCTH, IOPOXKICHHONW CKPBITOM MapKOBCKOW MOJIEIIBIO

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

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

16. Aunroputmbl Makcumuzanuu Matoxuganus (Expectation maximization) u c3MIUIMPOBaHUS MO
I'm60cy a1 MoMcKa MaKCHMATBHOTO MTPABOMIOO0US.

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

19. Tlouck KOAMPYIOMIMX TOCIEAOBAaTENILHOCTEH C TIOMOIIBIO CKPBITBIX MapKOBCKHX IIeTei.
[Iporpamma GeneMark.



20. ITouck y4acTKOB C KOHKPETHBIM COCTOSIHUEM XPOMAaTHHA C ITIOMOILBIO CKPBITBIX MAPKOBCKUX LIETIEH.
Anroputm DpHcra-Kemnnuca

[Tpumepsl OuIETOB:

Buer Nel

OcnoBsl baiiecoBCcKoil cTaTHCTUKU. ATIPHOPHOE paclpeaesieHne BEPOSITHOCTeH. MapruHanu3anus..
buter Ne2

IlencraBneHns MOTHMBOB B TE€HOMax: KOHCEHCYCHas CTpPOKAa, MaTpHIla IO3HIHOHHBIX BECOB,
OaiiecoBCKast CeTb.

bunet Ne3

AJNropuTMBI IOMCKA NOACTPOKH B CTPOKE: HAUBHBIN

buner Ne4

ANTOopuUTMBI IOMCKA OACTPOKH B cTpoke: Kuyra-Mopuca-Ilparra

bunet Ne5

Orenka mapaMeTpoB CKPBITOH 1eru MapkoBa MeTo/ioM o0ydeHusi Butepou

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABIISIETCS CTYACHTY, €CIIH OH TBEPJO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MNPAKTHUKE, HO JIOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IMOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIC 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH II0CIEe0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoiblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIOBBIX MPAKTUYECKHX
3ajay.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mpoBeneHHM YCTHOTO SK3aMeHa oOydaromemycsi npepoctasisercss 30 MUHYT Ha IMOATOTOBKY.
Omnpoc obyuaromierocs o OueTy He A0JHKEH MPEBBIIIATh OHOTO aCTPOHOMHUYECKOI0 Jaca.



