degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: MamrHHO€e 00ydeHre 1 aHaIu3 JaHHbBIX
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
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AHHOTANMA

B kypce mokaszaHo, Kak MpPOXOOUT MHOJHBIM LUK aHalu3a, OT cOopa JaHHBIX 10 BBIOOpA ONTUMAIBHOTO
pelIeHnsl U OLEHKH ero KauecTBa. CTy[IeHTHI OCBOSIT OCHOBHBIE TEMbI, HEOOXOIUMbIE B paboTe ¢ OONBIIMM
MacCCHBOM JaHHBIX, B T.4. COBPEMEHHbIE METOBI KIacCU(UKALMH U PErPECCUH, IIOUCK CTPYKTYPHI B JaHHBIX,
IPOBEJCHNE OSKCIEPHMEHTOB, IMOCTPOCHHME BBIBOAOB, 0a30Bas (yHIAMEHTalbHAs MAaTeMaTHKa, OCHOBBI

nporpamMmupoBaHus Ha Python.
1. leau u 3apauu

Meap AUCUMNIMHBI

B kypce noka3aHo, Kak IPOXOIUT MOJTHBIN ITUKJI aHAIN3a, 0T cOOpa JaHHBIX A0 BBIOOpA ONTHMAIBHOTO
pEILIeHUs U OLIEHKH ero KauecTBa. CTyACHTHI HAy4aTcsl MOJIb30BaThCsl COBPEMEHHBIMH aHAIMTHYECKUMU
MHCTPYMEHTAaMH M aJaNTHPOBATh UX 110J] 0COOEHHOCTH KOHKPETHBIX 3a7ad.

3agauu AU CHUILIHHBI

CTy,Z[eHTBI OCBOAT OCHOBHBIC TCMBbI, HGO6XOZ[I/IMLIC B pa60Te ¢ OOIBIINM MacCHBOM JaHHBIX, B T.Y.
COBPCMCHHBIC MCTOIbI K.TIaCCI/I(bI/IKaI_II/II/I U perpecCruu, MNOUCK CTPYKTYPbBI B [OAaHHBIX, IMPOBCIACHUC

9KCIIEPUMEHTOB, IIOCTPOCHUE
nporpammuposanus Ha Python.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

BBIBOJIOB,

0azoBass (yHIAMEHTaJdbHAss MaTeMaTHKa, OCHOBBI

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIATH
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHbIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUcie C MCIOIB30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKE METOIOJIOTHEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeICTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- IPUHIIMIIBI TOCTPOCHUS KOMIIO3UIM (aHCamOei);
- MOZIEJIb CITy4YaifHOTO Jieca ¥ METOJ] IPaJIneHTHOTO OyCTHHTA;
- OllcHHBaHUe 00001aroNIel CrtocoOOHOCTH ATOPUTMOB;

- moadop napaMeTpoB MOJEIIH;

- YHUBEpCaJbHbIE METOJbI

NIPUYHHHO-CIICCTBEHHBIE CBA3H.
YMETB:

OIICHKH

napamMeTpoB ¥ TPOBEPKH THIIOTE3, KOPpENsIlMH U




- CTPOUTH MaTPUYHbIE Pa3I0KEHUS;

- CTPOUTH NPEACKA3BIBAIOIINE aJITOPUTMBI;

- pelars 3aJayy TeMaTH4E€CKOro MOACIMPOBAHHUS;

- IOHWKATh Pa3MEPHOCTH IaHHBIX;

- ICKaTh aHOMAaJIUH;

- BU3yaJIM3UPOBATh MHOTOMEPHBIE JaHHBIE;

- IpEBPAILATh JaHHbIE B BHIBOJbI;

- pewmars 3aJadyd B 00JacTH aHajgu3a TEKCTa M MHQOPMAIMOHHOTO IIOMCKA, KOJUIa0OpaTUBHOM

GUIBTpallU M PEKOMEHJATENbHBIX CHCTEMbl, OM3HEC-aHAJIMTHKH, IMPOTHO3MPOBAHMU BPEMEHHBIX

0391 (0):

- U3BJIEKATh [IPU3HAKU U3 Pa3HOPOAHBIX JaHHBIX;

- CBOJIUTD 3a/1auy 3aKa3uuka K (opMajbHON MOCTAHOBKE 33Ja4l MAIIMHHOTO O0YYCHUS;

- IPOBEPSITH KaU€CTBO [IOCTPOCHHOM MOJIEJIM HAa UCTOPUUECKUX JAHHBIX U B OHJIAH-3KCIIEPUMEHTE.
BJIaJETh:

- OubnMoTeKkaMu, MOJIE3HBIMHU JUIS aHAJIN3a AaHHBIX, Hanpumep, NumPy, SciPy, Matplotlib u Pandas;
- TEXHUKOW OpraHMU3alliy HKCIIEPUMEHTA;
- TexHuKoi A/B-tecTupoBaHus.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OO0yueHne Ha pa3MEUEHHBIX JaHHBIX 12 12 12
2 ITouck cTpyKTyphl B TaHHBIX 8 8 8
3 Maremaruka u Python pans ananmusa 5 5 5
JAHHBIX
4 I'myboxoe oOyueHme 5 5 5
Nroro gacos 30 30 30
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 7 (OceHHwmi)
1. OOyueHue Ha pa3MeUeHHBIX JAHHBIX

MammHHoe oOyueHne M JuHeiHble Moabl. bopbba ¢ mepeoOyyeHMeM M OLCHMBAHUE KauecTBa
Jluneitapie Mozenu: kiaccuuKanus U MPaKTUYEeCKUe acleKThl Pemaroniye aepeBbs U KOMIIO3HLIIUT
anroputMoB HelipoHHble ceTr U 0030p METOI0B

2. Ilouck CTPyKTypbl B TaHHBIX

Kinacrepusanus. IloHnkeHne pa3MEpHOCTH M MaTpUYHbBIE Pa3loKeHHd. Busyanuzanus M IOUCK
aHomanuil. Temarnyeckoe MOIEIMPOBAHUE.

3. Maremaruka u Python aiis ananu3a gaHHBIX




Python u Anaconda. OcHoBBl MareMaTWKH Al MamMHHOrO oOyuyenus. bubmuorekm Python u
nuHeiHas anreOpa. OntuMu3anus U MaTpuuHble pasiokeHus. CiydaiiHocTh. ba3oBble KOHLENIIMU
TEOPUH BEPOSATHOCTEH U CTATHUCTHUKHU.

4. I'myGokoe oOy4eHme

OcHOBBl HEHpOHHBIX ceTeld M ux oOyuenwe. KoHBomronmonHble HelipoHHble ceth (CNN) mist
o0pabotkn  m300pakeHuil. Pexyppentnole Heiiponnbie cetn (RNN) s oOpaboTku
MIOCJIEI0BATEILHOCTEM.

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

Heo0xonnmoe o6opynoBaHue 1is IEKIUK U IPAKTHUECKUX 3aHATUH: ydeOHas ayIuTOPHsI, OCHALICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pyA0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas 1uTEparypa

DneMeHTBl MaTeMaTn4ecKool Teopun MammHHOro ooyuenus [Tekct] / B. B. Briorun ; M-Bo
oOpazoBanus u Hayku Poc. @enepanuun, Mock. pus.-texH. uH-T (Toc. yH-T), MH-T ipobiieM niepenadn
uHpopmauuu uM. A. A. Xapkesuua PAH - M.M®TU : UIITIN PAH,2010

JomnonHurenbsHas auTeparypa

Brenenuve B ananu3 pannbix [Tekcr], yueOHuk nis 6akanaBpuara u Maructparypsl /b. I Mupkun;
HWY "Beicuas mkona skonoMukn". -M., FOpaiit, 2018

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

He HCIOJIBb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

HeobxonnMoe nporpamMmmMHoe o0ecriedeHne: TEKCTOBBIN pefaakTop, Anaconda.
9. MeTonnueckue yKa3anus 1J1s 00y4al0IIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

YcenenHoe 0cBOSHHUE AUCLIUIUIMHBL TPEOYET:

- IOCEILEHUS CTYJICHTOM BCEX BUIOB ayIUTOPHBIX 3aHATHI;

- BEJICHUs KOHCIIEKTa B XOJI€ JIKLMOHHBIX 3aHITHIA;

- KaYeCTBEHHOW CaMOCTOSTEIIbHOM MOJATOTOBKH K MPAKTUUECKUM 3aHSATHIM, aKTUBHON paOOTHI Ha HUX;
- aKTUBHOM CaMOCTOSATENBHOMN U ayqUTOPHON PabOTHI CTYACHTA;

- CBOEBPEMEHHOM C/1auu MPEenoAaBaTellio 3aJJaHuii 10 ayJUTOPHBIM BUAAM PaloT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A .M. Paiiroponckuii, n-p ¢u3.-Mat. HayK, mpodeccop, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyONMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTAlUH, B TOM
YHUCIe C MCHONB30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTIO
o0ecrnieyeHus

OIIK-3.2 Brnazeet Ha MPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnaneer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydeHus AUCIUIUIMHBI «MalmHHOE 00yUeHHE U aHaN3 TaHHBIX» 00YYarOIUiiCs JOKEH:

3HATb:

- IPUHLIUIIBI TOCTPOCHUS KOMIO3ULMH (aHCamOnel);
- MOZIEJIb CIIy4aifHOTO Jieca U METOJ] IPaJAUeHTHOTO OyCTHUHTA;
- OlICHHBaHUe 00001aromel crtocoOHOCTH AITOPUTMOB;

- Toa00p MapaMeTPOB MOJICIIH;

- yHHBEpCaJbHbIE METOIBI

NPUYMHHO-CJICACTBEHHbIE CBS3H.
yMeThb:

OLICHKH

- CTPOUTH MaTPUYHbIE Pa3I0KEHUS;

- CTpOUTH NPCACKA3bIBAIONINUC AJITOPUTMBI,

MapaMeTpoB M MPOBEPKH THIOTE3, KOPPEISALUU U

- pemath 3aa4y TEMAaTU4ICCKOI0 MOACINPOBAHUAA,

- IOHMWKAThb PAa3SMCPHOCTb JAHHBIX]
- UCKAaTb aHOMaJINH,

- BU3yaJIU3UPOBATH MHOTOMCPHBIC JaHHBIC,

- IpeBpalaTh JAHHBIE B BBIBOABI;

- pewmars 3aJadyd B 00JacTH aHajgu3a TEKCTa M MH(POPMAIMOHHOTO IIOMCKA, KOJUIa0OpaTUBHOM
GUIBTpalluM M PEKOMEHJATENbHBIX CHCTEMBbl, OHM3HEC-aHAJIMTHKH, IMPOTHO3MPOBAHMU BPEMEHHBIX

PAIIOB;

- U3BJIEKATh [IPU3HAKU U3 Pa3HOPOAHBIX JaHHBIX;
- CBOJIUTH 3a/1auy 3aKa3uuka K (opMajbHON MOCTAHOBKE 33Ja4l MAIIMHHOTO O0YYCHHUS;
- IPOBEPSITh KaU€CTBO [IOCTPOCHHOM MOJIEJIN HAa UCTOPUUECKUX JAHHBIX U B OHJIAH-3KCIIEPUMEHTE.

BJA€Th:

- OubnMoTeKaMu, MOJIE3HBIMHU JUIS aHAJIN3a AaHHBIX, HanpuMmep, NumPy, SciPy, Matplotlib u Pandas;

- TEXHUKOW OpTaHU3alluy dKCIIEPUMEHTA;
- TexHuKoi A/B-tecTupoBaHus.

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




C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

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

1. Yto Takoe MamMHHOE 00yUEHHE U KaKUe €r0 OCHOBHBIC BUJIBI BBI 3HacTE?

2. Onummmre TPUHIUNBI pa0OThl AJITOPUTMOB MAIIMHHOTO OOYdYeHHWs, B TOM 4YHUcle supervised,
unsupervised u reinforcement learning.

3. Kakue 0CHOBHEIE STalbl BKIIFOUAET B ce0s mnmponece pa3pa6OTKI/I MOACIN MalllIMHHOTI'O O6y‘leHPI$I?

4. B yem pa3Huua Mexay Kiaccupukanueit u perpeccueit? IlpuBeaure npumeps! 3a1ad Uisl Kaxao0ro
THUIIA.

5. Yto Takoe nepeoOydeHue u HemooOyueHne? Kak MOXKHO CIpaBUThCS ¢ TUMU TipoOieMamu?

6. OOBsICHUTE KOHIICIIINIO KPOCC-BATUIAIINY U €€ POJIb B OLICHKE MOJICIIH.

7. Kakue MEeTpUKH UCTIONB3YIOTCS ISl OLIEHKH TOYHOCTH MOJIEJIEH MalllMHHOTO 00y4YeHMst?

8. UTo Takoe ONTHMH3ALMS U KaKUE AJITOPUTMBI UCIIOIB3YFOTCS ISl €€ peann3aiuu?

9. KakoBbl OCHOBHBIE TUIIbI JaHHBIX U KaK OHU BIIUSIOT Ha BEIOOP QITOPUTMOB MAIIMHHOTO O0y4YeHUs?
10. OnummTe NPUHLIKUITEL PAa0OTHl HEHPOHHBIX CETEH U UX MIPUMEHEHUE B MAIIUHHOM OOYyUCHHUH.

11. Kak moxHO mpeoOpa3oBaTh HECTPYKTYPUPOBaHHBIC JlaHHBIC (Hampumep, TeKcT) B (opmar,
MPUTOAHBIN JJI1 MAIIMHHOTO 00y4YeHUs?

12. Kakue meToabl npenoOpadOTKH AAHHBIX IPUMEHSIOTCSA B MAIIMHHOM O0y4eHUH?
13. Kak BbIOpaTh MOAXOASIINI aJTOPUTM MAIIMHHOTO OOYYEHUS AJISl PELICHUS] KOHKPETHOM 3a1a4uu?
14. Onumure npouecc pa3BepThIBaHMUS 00yUYECHHON MOJIEIN MAIIMHHOTO O0Y4EHUs B pEaIbHOM MUDE.

15. Kak mammHHOE OOyueHHE MOXKET HCIIOIb30BaThCS JUIsl PEIIeHMs 3ajad B Bamield oOiacTu
(HampuMep, B MenuIHEe, GUHAHCAX, MApKEeTUHTE)?

Kpurepun onennBanus

Onenka "Ommmyno" (10) - mHOTHOCTBEIO W BOBpEeMs pELICHBI Bce 3afadn  0e3  OmMOOK.
ITponeMoHCTpHUPOBaH IPAaMOTHBIN MOAXO K PELICHUIO 33134, PeaTn30BaHbl ONTUMAIIbHbBIE aJITOPUTMBI,
KoJl 0()OpMIIEH B €JMHOM YJ00OUHTAEMOM CTHJIE.

Onenka "Otaumuno" (9) - mNONHOCTBIO M BOBpPEMsl pELICHbl Bce 3adaud  0e3  OIIMOOK.
ITponemMoHCTpHUPOBaH I'PAMOTHBIN MOAXOA K PEIICHHUIO 337134, peaJn30BaHbl ONTUMAIILHBIC aJITOPUTMBI.
Onenka "Otnuuno" (8) - TONHOCTBIO M BOBpPEMsS pEIICHBI Bce 3ada4d  0e3  OIIHOOK.

[IponemoHCcTpUpPOBaH IPaMOTHBIN MOAXO K PEIICHUIO 3ajad.
Onenka "Xopomro" (7) - MOMHOCTEIO PENICHEI BCe 3a7a4u. J[omyIeHp! HeCyeCTBEeHHBIE OIITHOKH.

Ornenka "Xopormio" (6) -MOTHOCTHIO PEMICHO OONBIIMHCTBO 33/1a4. B HEKOTOPHIX 3aja4axX JOMYIIEHBl U
HE HUCTIPaBIICHBI OIUOKH, JTHOO HEKOTOPHIEC 3a/Ia4K PEUICHBI YaCTHYHO.

Onenka "Xopomo" (5) - MOTHOCTBIO PEIIEHO JIBE TPETH 3a]lad. B HEKOTOPBIX 3a7a4ax JAOMYIICHBI U HE
UCHPAaBJICHbI OMNOKY, THO0 HEKOTOPBIE 3aa4H PEIICHBI YACTHYHO.

Onenka "YnosnerBoputenbHO" (4) - MOTHOCTBIO PENICHO OoJiee TOJOBHHBI 3a1a4. B oCTanbHBIX
3ajjauax JOMYIICHBI U HE HCIIPABICHB ONIMOKH, THOO0 HEKOTOPBIE 3aa4H PEIICHBI YaCTHYHO.

Onenka "YnoBieTBopuTenbHO" (3) - MOTHOCTHIO PelIeHo Ooliee MONIOBUHBI 3a/1a4.
Onenka "HeynosneTBoputenbHO" (2) - pelieHo MeHee TTOJIOBUHBI 3a/1ad.
Onenka "HeynosnerBopurtensHo" (1) - HE pelieHO HU OHOMU 3a]1auu.

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

JuddepeHnpoBaHHbI 3a4eT MOXXET MPOBOIUTHCS 10 HMTOraM TEKYyIIEH YCIIEBaeMOCTH M ClauH
3aJaHuil M APYTHX BUJIOB PadOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI W (WIH) IIyTeM
OpraHU3alyuH CIEIHAIBHOTO OIPOCca, IPOBOJUMOTO B YCTHOU M (WJIM) NUCBMEHHOH (opMe.

[Tpu npoBeeHnu yctHOTO AUddepeHInpoBaHHOrO 3aueTa o0yJaromemycs npegocrasisercs 30 MUHYT
Ha oAroToBKY. Orpoc 00yJaromerocsi He J0JHKEH MPEBbIMIaTh OXHOTO aCTPOHOMUYECKOTO Yaca.

Bo Bpemss mpoBeneHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs

MPOrpaMMoOi TUCHMIUIMHBI, a TAKXKE CIPABOYHOHN JIUTEPaTypOd, KOHCIEKTaMH JICKUUNH WM APYTUMH
MarepHajaMH.



