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AHHOTANMA

PaccmarpuBarotcs Mozenu, 3a1aud ¥ METOABI aHalIu3a CUCTEM, OIMCAHNE KOTOPBIX 0a3HpyeTcsl Ha MOMapHOM
WIN MHOXXECTBEHHOM B3aMMOJEHCTBUU OOBEKTOB. DTH OOBEKTHI MOTYT OBITh OIHOTHIIHBIMH (TOMOTCHHBIE
CHCTEMBI) MJIM Pa3sHOTHIHBIMH (TE€TEpOTeHHbIE CHUCTEMBbI). B Maremarvuke mpuHATHI 3 OCHOBHBIE crioco0a
(dbopManuzanuy ynoMsHyTOrO B3aUMOAEHCTBHS.

Korna BaxxHO cam0 HaM4Ke UM OTCYTCTBHE B3aUMOACUCTBUS, (OpPMaIU3alysi IPOBOANUTCS Ha SI3bIKE TEOPUHU
rpadosB. Pacimmpenun rpaoBoro onucaHus pasiduHBIMU XapaKTEPUCTUKAMU BEpIIMH U p&Oep MPUBOIMT K
CeTsAM.

Ecmu CUHUTACTCsA, YTO Ka)KI[LIf/'I Ha60p 00BEKTOB MOXKCT OFBIThH 0XapakKTCpru30BaH YHUCJICHHO, T'OBOPAT O
PaCCTOAHUAX WIN CXOACTBAX.

Taxoke onmucaHreM B3aUMOJICHCTBUSI 00bEKTOB MOXKET OBITh TOPSIIOK HA HUX.

[MpencraBnena TeopeTndeckass OCHOBa s (OpMaIHM3alUK 33/7ad W IOCTPOCHUS, pealn3allid M aHaIn3a
HIUPOKOTO criekTpa mozaeneit u meronoB UAJI. UccnenyioTcst a3BpUCTUYECKIE MOJIETTH TaHHBIX, OTMCHIBAIOLINE
UCXOIHYI0 HH(OpMannio 00 00BEKTaxX pacro3HaBaHHUs HAa OCHOBE PA3IMYHBIX Pean3aliid MOHATHS CXO/CTBA.
PaccmarpuBarotrcst 3aymauu, TpeOyrolue peUmIeHHs MpH peaju3alid yKa3aHHBIX Mojeiei. W3ydarorcs
CIIeUalIbHBIC CTPYKTYpPhI TAHHBIX M aJITOPUTMBI, O3BOJISIOMINE d(PYEKTHBHO HACTpauBaTh U MCIIOIH30BATh
nu3ydaemble Mopenu. Mpes cXoncTBa CBOWCTBEHHA YEIOBEYECKOMY MBIIUICHHIO, 3TO TOPOIMIIO LB
KOMILJIEKC TIOIXOZOB Ui BceX (yHAaMeHTalbHbIX 3ana4 MAJ] — Tak Ha3pIBaeéMble METPUYECKHE METOIIBI.
PaccMOTpeHBl METOABI IOCTPOCHHS W BBIUMCICHHMA (YHKIMH CXOACTBA, COINIACOBAHME CXOJACTBA HA
Pa3IMYHBIX MHOXKECTBaX 00BEKTOB, CHHTE3 HOBBIX CIIOCOOOB CpaBHEHUsI OOBEKTOB Ha 0a3e y»Ke MMEIOIIUXCS.
PaccmoTrpen kommiekc TpuéMoB, NpenHa3HaueHHBIH Uit 3()(eKTHBHOTO mpencTaBieHUusT U 00pabOTKH
METPUUECKON HH(OPMALUK BBIYMCIUTEIBHBIMA CHUCTEMaMHU. PaccMarpuBalOTCS XapaKTEpPUCTHKH Tpados,
aKTHBHO HCIIONb3yeMble MPU MX aHanu3e. M3yuarorcs anropuTMel Ha rpadax — Kak TEOPETUYECKH, TaK U ¢
TOYKH 3peHus d(pQexTHBHOW peanu3auuu. Pasmuunble  Momenu  pocta  rpadoB.  IlocTpoenue
peTlpe3eHTAaTUBHBIX BBIOOpOK Ha Tpadax. [eHepamuss TpadoB ¢ 3aJaHHBIMH  XapaKTEPUCTUKAMHU.
CymiecTBeHHOE BHUMaHHE B Kypce YIEICHO MHOTOYMCICHHBIM (hOpMaIM3alisiM KJIaCTEPHOTO aHalM3a.
ITokazaHo, Kakue 3agadd pelaloT pacHpocTpaHEHHble MeTonsl. lIpoBeaeHa THUMONOTM3AIMS LIMPOKOTO
CIIeKTpa 3a7ad KJacTepu3allMyd JJIsI TOMOTEHHBIX M TEeTEPOreHHBIX cHCTeM (OmKiacTepusanus,
KOKJIACTEpU3aITus ).

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

B kypce u3yuaroTcsi MeToOpl M TEXHOJIOTUM HHTEIEKTyanbHOro aHanmuza ngaHHeix (MAJl, Data
Mining), 6a3upyromniyiecsi Ha MOJEINAX, B KOTOPBIX OOBEKTHI paccMaTpUBarOTCS Mapamu. EcTh aBa
OCHOBHBIX MYTH (popManu3oBaTh Mapy OOBEKTOB: MEXKAY HEKOTOPBIMH OOBEKTAMH €CTh CBSI3b WIIH
B3aMMOJICHCTBHE — U TOTZIa MBI TOBOPUM O rpadax U CeTsIX; MEXIY BCEMH OOBEKTaMHU €CTh CXOJICTBO
WIH PAacCTOSHUE — W TOrAa pedb HMAET O Pa3IMYHBIX METpPUKax. OTH [Be (GOopMaiu3allu He
UCKJIFOUAIOT IpyT Apyra, HalpuMep, B KIACCUYECKOM 3a/iaue IMOMCKa KpaTyaiIllero IyTH Mbl TOBOPUM
OOHOBpeMEeHHO o Tpadax u pacctosHusX. CeromHs Tpadsl NOSABISIOTCS BCE BpeMsi U BO BCeX
npeAMeTHBIX oOnactsax. Ecim HekoTopwle TeopeTHUecKHe MOAXOAbI M MHIYCTPHUAIbHBIE CTaHIApTHI
BO3HUK/IM YK€ HECKOJBKO ACCATUICTHH Has3ad, TO TEXHOJOTWU cObopa M o0paboTku HHpOpMALUH
pa3BuBaroTCsi B Hamu JHUM. OCHOBHOE BHMMAaHUE YIENSETCS AaHaJU3y CBOWCTB U BbBIABJICHUIO
MOJCTPYKTYP B ceTsX. BaxkHylo poiib Urpaer n3yueHHe MEXaHHW3MOB pOCTa ceTel, Oaszupylomieecs Ha
pa3MUHBIX MOJENAX M MeTofax reHepanuu rpados. Maes cXoncTBa CBOMCTBEHHA YeIOBEUECKOMY
MBILUICHHUIO, 3TO MOPOJMIIO LIENbIil KOMILJIEKC MOAXOA0B AJIsl pelleHrs BceX (yHIaMEeHTalIbHbBIX 3ajad
HUA/. TlpencraBnena TeopeTHdecKkas OCHOBA ISl MOCTPOCHHS, peaju3allid M aHajln3a IIMPOKOTO
cniektpa mozeneit u meronoB UAJI.

3agauu AUCUMIIHHBI
- PaccMoTpenne MeTo0B MOCTPOCHUS U BBIYMCIICHHUS (YHKIMHA CXOACTBA, COIVIACOBAHHE CXOJCTBA HA
pa3IMYHBIX MHOXECTBAaX OOBEKTOB, CHHTE3 HOBBIX CIIOCOOOB CpaBHEHHMS OOBEKTOB Ha 0asze yxe
HUMEIOIINXCS;
- paccMOTpeHHe KOMIUIEKCAa TEXHOJOIMH, MpeiHa3Ha4eHHBIH A1 3(PQPEKTUBHOIO MpENCTaBICHUS U
00pabOTKK METPUUECKOHN HH(OPMALMK BEIYUCIUTEILHBIMUA CHCTEMaMU;
- U3y4EHHUE CIeUUaIbHbIE CTPYKTYP JaHHBIX M aITOPUTMOB, MO3BOJIAIOMNX (P (EeKTHBHO HAacTpauBaTh
U HUCHOJNB30BaTh H3ydaemble Mopaenn. CyliecTBEHHBIH MNPAKTUYECKUI HMHTEPEC NPEACTABISIIOT
pas3InuHbIe METO/IBI BU3YaIN3allMH PACCMAaTPUBAEMBIX HHPOPMAIIMOHHBIX MOJIETICH;



- HU3Yy4YCHUC BCPOATHOCTHOIO TEMATHYCCKOTO MOACIHNPOBAHUA KOJIJICKIIMH TEKCTOBBIX JAOKYMCHTOB.
TemaTuueckoe MOACIUPOBAHHUC pPACCMATPHUBACTCA KaK KIIHOUCBAd MATCMATUYCCKAasA TCXHOJIOTUA
TNEPCIICKTUBHBIX I/IH(I)OpMaI_II/IOHHO-HOI/ICKOBBIX CHUCTEM HOBOI'O ITOKOJICHHS, OCHOBAHHBIX Ha MapaaurMe
CCMAHTHYCCKOT'O Ppa3BCAOYHOI'0 IIOUCKA. PaCCManI/IBaIOTCSI IMPUKJIAAHBIC 3aaaqu KJ'IaCCI/I(i)I/IKaLII/II/I,
CETMCHTAlMU U CyMMapHu3alu TCKCTOB, 3ala4i aHaJIn3a JaHHbIX COLHUAJIbHBIX CeTel.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
podeCcCHOHAIBLHOMN I TeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

- OCHOBHBIC MMOAXOABI K 3aJaHUI0 CXOACTBA, OIIPECACICHUA MCTPUKU U METPUICCKOIO ITPOCTPAHCTBA,
- OCHOBHBIE 00J1aCTH MIPUMCHCHHS O9TUX MCTOHOB.

YMETB:

- HOPUMCHATH .MAaTCMATUYCCKUX MCTOAbI PCIICHHUA 3a/la4 aHAJIMN3a CeTeH M TEKCTOB K MMPaKTUICCKUM

3aJa4aM.
BJIAJIETh:

- HaBBIKAMH pa3paOOTKH BBIUYMCIUTEIBHBIX aITOPUTMOB IS PELICHUA 3aa4 aHAIN3a JaHHbIX;
- KyJIBTYpOH IOCTAHOBKU U MOAEIUPOBAHUS IIPAKTUYECKH 3HAYMMBIX 337a4;
- TIPAKTUKON UCCIIEOBAHMS U PEIICHUS TEOPETUUECKUX U MPUKIAJHBIX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 OcCHOBHBIE MOAXOIBI K 3aJaHUI0 CXOICTBA 3 3 3
) Krnaccuueckoe onpeneneHne METpUKU U ) 5 )
METPUYECKOI'0 IIPOCTPAHCTBA
3 Knaccudukanuss  QyHKiuii  cxojcrtea. ) ’ )
XapakTepuCTUKH METPUK
4 [IpuHIMn camoopranu3anuu 2 2 2
5 MeTpuky Ha KOHEUHBIX MHOKECTBAX 2 2 2
6 Temarndyeckoe MOIEIMPOBAaHUE 2 2 2




7 Temarnueckue MoAend JUIS aHaJIM3a ) ’ )
3aBUCHUMOCTEN

Htoro yacos 15 15 15

[MoaroroBka k sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 8 (Becennuii)
1. OcHOBHBIEC IOAXOABI K 3a/IaHUIO CXOJICTBA

OyHKIIMOHATBHBIN MOJXOA: ABYMECTHbIC (D)YHKIINH, YIOBJICTBOPSIONINE aKkcCHOMaM. [ eoMeTpruiecKuii
MOJXOA: OIIpeJeJICHUE B MIPOCTPAHCTBE MHOXKECTB TOUEK. TaONMYHBIN MOAXOA: MaTPHUIIBI 10 TAPHOTO
CXOZICTBA HaJl KOHEYHBIMU MHOKECTBAMH.

2. Kinaccuueckoe onpeaeneHue METPUKHA U METPUUECKOTO IPOCTPAHCTBA

Kitaccngeckoe onpeneneHne METPUKH U METPUYECKOTO MPOCTPAHCTBA. AKCHOMAaTHYECKOE 3aJaHMe
Metpuku. [loctpoenue tononoruu no Merpuke. [IpocTpaHcTBa CXOASAIMXCS MOCIEA0BATEIBHOCTEN.
@dyHaaMeHTalIbHbIE OCIEI0BATEIBHOCTH U MOJIHBIE IPOCTPAHCTBA. PONb aKCMOMBI TPEYroJIbHUKA U
HENpephIBHOCT, MeTpuKku. Pomb akcnombl cemapabenbHOCTH M €JUHCTBEHHOCTh Ipeelia
cxopsumeiicss mocnenoBatenbHOCTH. CONOCTaBICHWE METPUK W OTHOIIEGHUH SKBUBAJICHTHOCTH,
0,1-merpuxu. Paznuunble MoAM(UKAIMKM CHCTEMBI aKCHOM METPUKHM W HMX HHTEPIpETaIys:
paccrosiHue, MOlyMETPHKA, YIbTpa-MeTpUKa, KBa3U-METpHKa, HepaBeHCTBO [ITonemest.

JlokasbHbIE METPUKY U UX NPOJOKEHUE Ha BCE npocTpaHcTBo. DopMannzanus HOHATHS «MEXIY» B
METPUYECKOM MPOCTPAaHCTBE. BBIMYKIOCTH METPUUECKOro HpOCTpaHcTBa Mo MeHrepy. AKCHOMBI
CYLIECTBOBaHMsI U €AMHCTBEHHOCTH TOUEK MEXY 3aJaHHBIMH TOUKaMH. AKCHOMBI CYLLIECTBOBAaHUS U
CIMHCTBEHHOCTH IMPOAOJDKEHUSI Jyda. TeopemMa O €IMHCTBEHHOCTH TPOJODKEHHS JIOKaJIbHO
COBNAJAOIIUX METpHK. [IpakTMueckuil mpuMep NPOBEPKU AKCMOM M HCIIOJIB30BaHMS JIOKAJIBHOIO
MPOIOJIKEHUSI METPUKHU.

['eomeTpuueckre MOIMHOXECTBa OOLIMX METPHUUYECKUX NPOCTPAHCTB. I[IOHATHS OTKpBITOrO M
3aMKHYTOIO 1Iapa, MX COIIACOBAHHOCTb C TOIIOJOTMEH MeTpuueckoro mnpocrpaHcrsa. [lonsrus
OTKPBITOTO W 3aMKHyTOro oOoOmieHHoro smunconna. Knerku upuxne («cdepsl BIUSHHI),
aBTOMAaTHYECKOE HCIpaBieHne omuook. [eomerpudyeckoe MeECTO TOYeK, PABHOYNAIEHHBIX OT
3aJaHHBIX TOYEK, MpodjieMa Mephbl yKa3aHHOTO MOoAMHOXecTBa. IIoHsATHE KPHBOM B METPHUUECKOM
IIPOCTPAHCTBE, [UIMHAa KpuBOW. leone3nyeckass JIMHUS, KpUBas HAUMEHbBIICH IJIMHBI, CETMEHT.
CBOIICTBO COBNAJCHUSI TE€OAEC3MUECKUX C MHOXKECTBAMH PAaBHOYNAJICHHBIX TOYEK B OOOOIIEHHBIX
€BKJIMJIOBBIX IPOCTPAHCTBAX.

[Ipumepsl MeTpUyYeCKUX HPOCTPaHCTB. IIpOCTpaHCTBO H30IMPOBAHHBIX TOUEK, JUCKpETHAs
toronorusi. Metpuku 1 1 (ropomckux kBapranoB), | 2 (eBkmmmoBa), | oo (YeObiméra). Ux
¢usnyeckuii cmpicn. Merpuka | p (Munkosckoro). dopma mapoB, BIOKEHHOCTb E€IUHHUYHBIX
IapoB. 3aBHCUMOCTh OOBbEMa IIapa OT pa3MepHOCTH MpocTpaHcTBa. IIpobiema comocTaBieHus
o0beMa IIapoB B pa3HBIX METPHUKaxX C POCTOM pasMepHocTH. [Ipobrema eaMHCTBEHHOCTH
Kpardaiimero myTtu. XaycaopdoBa MeTpUka U JAPYrME€ METPUKH MEXAy IOAMHOKECTBAMHU
METPUYECKOTO MPOCTPAHCTBA, HHAYLUPOBAHHBIE UCXOAHON METPHUKOM MeXIy Toukamu. PaccrosHus
Mexay ¢yHKIMAMH (rpagukamu). MeTpUKHM Ha JE€KapTOBOM IIPOM3BEACHHUHM METPHUECKUX
npoctpancTB. Ciy4aidi KOHEYHOr0O © OECKOHEYHOTO YHWCIIa COMHOXHUTENEH, METPUKH Ha
[10CJIEI0BATEIbHOCTSIX.

3. Knaccudukanus yHKIui cxoacTpa. XapakTepUCTUKH METPHK

Knaccuduxammst ¢ynkuunii cxoncrBa. ComocTaBieHHE 3HAYEHUH: HOMHHAJIbHBIC, IOPSIKOBBIC,
apudmMeTnueckue (MHTEpBaJbHbIE, OTHOCUTEIbHBIC, Pa3HOCTHBIE, abcomoTHBIE) mKaibl. [loHsaTHe o
TPAaHUYHBIX OOBEKTaX. AKCHOMBI CXOJCTBA, IVIaBHBIH W  BCIIOMOTAaTEJIbHBIA  apryMEHTBI.
Knaccudukanus mep cxoncTsa o 0MHOMY CBOMCTBY (Ipu3HaKy). @yHKINHN CXOACTBA Ha JEKAPTOBOM
IIPOU3BEACHUH IIPOCTPAHCTB CO 3HAYEHUSAMH B PA3IMUHBIX LIKAJIAX.



XapakTepuUCTHKH METpUK. JIHBapHaHTHOCTb pAacCCTOSHUSA OTHOCHUTEIBHO CJIBUIa, IIOBOPOTA.
WuBapranTHOCTh (DOPMBI IIAPOB OTHOCHTENIBHO MOJOKEHMS IEHTPAa W HAlpaBICHUS Ha LEHTP.
WNuBapuanTHOCT, OObEMa IIAPOB OTHOCHUTEIHHO MOJOKEHUS LIEHTpa M HampaBiICHHUsS Ha LEHTP.
OrpannueHHOCTh MeTpHKH. OrpaHHYeHHOCTh mIapoB. [IOHATHE MONHOCTBIO aOCOMIOTHBIX U
[IOJIHOCTBIO  OTHOCUTENBHBIX METPUK, NPOMEXKYTOYHBIE METPHKH. BBINyKIOCTH  IIAPOB.
OnHocBs3HOCTH 11apoB. CyIleCTBOBAaHUE U €IMHCTBEHHOCTh CETMEHTOB, HEIPEPHIBHOCTh CETMEHTOB.

[IpeoOpazoBanuss Merpuk. M3omerpudeckue mpeoOpa3oBanust mpoctpaHcTB. [IpeoOpasoBanus
GyHKIMIA, COXpaHSIOIMIME METPHUYECKHEe CBOiicTBa. HeKoTopble  J1OCTAaTOYHBIE  YCIIOBHS
npeoOpa3oBaHUi, COXPAHSIONIMX METPHUYECKHEe CBOWCTBAa. OrpaHUYeHUE 3HAYCHUH METPUKHU (range
companders).  [IpuMepbl  yHUBEpCaJbHBIX  KOMIIAaHAEPOB.  BO3MOKHOCTH ~ MOHOTOHHOTO
npeoOpa3oBaHusl MPOU3BOJILHONH (QYHKIIMM B METPUKY. BO3ZMOXHOCThH JIMHEHHOTO MpeoOpa3oBaHUs
MPOM3BOJILHON OrpaHMYeHHON (QYHKIMH B MeTpuKy. HopManu3amust MeTpuK, 3aBUCHMOCTb OT TOYKHU
orcyera. [lepexom oT Oy/ieaHOB KOHEUHBIX MHOXKECTB K IPOCTPAHCTBAM OWHAPHBIX BEKTOPOB,
COOTBETCTBUE MOLTHOCTH MHOKECTBA M JUTHHBI BEKTOPA.

Peamuzaumsa merpuk. Peanmzaumsa koneunbix meTpuk Toukamu JIBII, TodeuHble KoHGUTypamuu.
AnropurMudeckasl CJIOKHOCTb PEILEHUs 3a/laud TOYHOTO BJIOKEHMS B JIMHEHHBIE IPOCTPAHCTBA C
Metpukamu. [lpumepsr MK, umeromux win HE UMEIOIIMX TOYHYIO peaju3alMio. 3ajada MOoHcKa
ONTUMAIILHOW TOYEYHOH KOH(UIypanmuy B TNPOCTPAHCTBE MAallO Pa3MEPHOCTH, METObI
METPHUYECKOTO W HEMETPHUYECKOIO0 MHOTOMEpPHOIO IIKAIWpoBaHHA. Peanm3anuss MHOTOMEPHBIX
TAHHBIX JIEMEHTAaMH (DyHKIMOHAIBHBIX IPOCTPAHCTB. MeTOonbl BHM3yalH3allud MHOTOMEPHBIX
JAHHBIX: TapajJiesibHble KOOpAMHATHBIE OCH, Ipadukyd OHAPIOCA, LIKAIMPOBAHHE W HEPAPXUH,
TaOIMIBI IPOEKLNii, TapaMeTprU30BaHHbIe MU (LI (3Be31bl, Hia YepHOBa).

4. TlpuHIMD caMOOpraHu3aluu

[IpuHIMn caMoopraHm3aiii MpU MOCTPOSHUU 3BPUCTUYECKUX WHMOOPMAIMOHHBIX MOJIEICH.
[lonsartue npeacraBuTeneld, Mepa CXOACTBA MEXJY OOBEKTaMH W MpeACTaBHTEISIMH. (DyHKIUU
MPEICTaBUTEILCTBA U Ha3HAUCHUH, CTPYKTypa MeTona. CaMoopraHmu3aIis B 3a/1ade KiIacTepU3allny.
Camoopranuzanus 1 3aja4a (pakTopHOTO aHalN3a, CAMOOPTaHU3aIMs U 33Jja4a JTUCKPUMHHAHTHOTO
aHajau3a. Momudukanus MIpETeICHTHOM nH(pOpMAaIIHH, ITOHSATHE THIIOJIOTHYECKOTO
JUCKPUMUHAHTHOTO aHanu3a. CaMoOpraHu3aliis 1 3a/ladya BOCCTAHOBJICHUS IIPOITYCKOB.

5. MeTpuku Ha KOHEUHBIX MHOXECTBAX

MeTtpukn Ha KOHEYHBIX MHOXKecTBaX. [IpeficTapnenne METpUK TabIMIIaMU TO-TIAPHBIX PACCTOSHUH.
Merpuueckass kondurypamus (MK). CrnenuanbHoe NHHEHHOE TMPOCTPAHCTBO METPUUYECKUX
koH(urypamuid. CructemMa HEpPaBEHCTB TPEYTOJbHHKA KaK OINpPENeleHUE MOIMIIPAILHOTO KOHyCa
MOJTyMeTpUK. ['paHu 1 SKCTpeMaIIbHEIE JTy9H MOyMETPUIECKOTO KOHYCa, IPodieMa X ONpPEeIICHNS.
BekropHoe mpefcTaBieHHe METpUYEcKHX KoHUrypanuii. JlocTarouHble YCIOBUSI COXpaHEHUSs
METPUYECKUX CBOWCTB IMTOKOMITOHEHTHBIMU KOPPEKTOpPaAMHU METpHUECKNX KoHGurypamnwmid. [Ipumepst
WCIIONBb30BaHMSI  JTOCTATOYHBIX  ycinoBuil. HecoBMECTMMOCTH  METPUYECKHX  CBOMCTB M
OPTOTOHATHLHOCTH METPUIECKUX KOH(PUTYPAIIHIA.

Paznoxxenne MK mo koneunbiM cuctemam MK. Tlomubie cucremsbl, 6aszucet MK. IlpoGmema
UCTIoNb30BaHust  nepenonHeHHbIx  cucteM  MK.  TomoreHHele  0a3uchl, HMHTEpHpETALUSI
ko3 durnmentoB pasznoxenus. Panr MK. PaHroBble W TONyMeTpHUYECKHE pPAaHTOBbIC Oa3HCHI.
Henonupie cucrembl, ontumainbHas amnpokcumanuss MK. PasnokeHue 1o cucreMe «OTIEeNBHBIX
00BEKTOB», METPHKA TIONIAPHBIX CyMM, 3QQEKTHUBHOE BBHIUYMCIICHUE MPU3HAKA «00IIast YIaICHHOCTh)
U1l HHAMBUAYaJIbHBIX OOBEKTOB.

6. TemaTuueckoe MOJEIUPOBAHUE

BeposTHOCTHOE TeMaTnueckoe MoneiaupoBaHue. Llenn M 3amaun TEMATHYECKOIO MOAETUPOBAHUS.
[MpuHnMn makcumyma mpasaononoOms. YcnoBus Kapymia-Kyna-Takkepa. YHUTpaMMHBIE MOJIEIH
KOJUIGKITMU ® JOoKyMeHTa. Temarmdeckas moxmenb PLSA. EM-anroputM u ero sieMeHTapHas
nHTeprperanus. Popmyina balieca 1 4acTOTHBIE OLIEHKH YCJIOBHBIX BEPOSTHOCTEH. PalmoHanbHbIN
EM-anropurm.



O0630p 0a30BBIX MHCTPYMEHTOB TeMaTHueckoro monenupoBaHus. [IpenBaputensHas oOpaborka
TekcToB. [lapcuHr "chIpbIX" TaHHBIX, TOKEHU3AIHS, CTEMMHUHT, IEMMaTH3aIUs, BBI/IEJICHHE SHIPAMM.
3akonsl unda m Xwunca. Ounsrpauus cioBaps KOUICKIUH. YOAJEHUE CTOM-CiIOB. bubmmoreka
BigARTM. Mertomonornieckiue pPeKOMEHIAIMH 10 IMPOBEACHUI0 OKCIICPUMEHTOB. YCTaHOBKA
BigARTM. ®opmMat 1 UMIIOPT BXOAHBIX AaHHBIX. O0yueHune npoctoit Moaeu (0e3 peryisipu3aium):
co3/laHue, HWHHULMAIM3allMsi, HacTpoWKa W OLEeHUBaHHE Mozeau. WHCTpyMEHT BU3yalu3aluu
Tematndeckux mozeneil VisSARTM. OcHOBHBIE BOBMOXKHOCTH, IEMOHCTPAIUS PabOTHI.

AnauTuBHAS peryssipu3alus TEMaTHYeCKUX MOAeNed. AIIUTHBHAS PEryisipu3anus TeMaTHUeCKUX
Mojenel. JInHeiHbIe KOMIIO3HUIIUU PETyIsIpu3aTopoB. Teopema 0 HEOOXOIUMOM YCIIOBHH MaKCUMyMa
perynspuzoBanHoro npaspononoous miss ARTM. Mynerumonaneaas ARTM. Bunsr MogansHOCTEH 1
npuMepbl MPUKIATHBIX 3anad. Od¢duaiiHoBelil perynsipuzoBanHblii EM-anroputM. OHJIaiHOBBIN
perynsipuzoBannbiii EM-anroputm. PacnapannenuBanue. JlatentHoe pasmemenue Hupuxie (latent
Dirichlet allocation, LDA). Hekoropsie cBoiictBa pacnpenenenust Jupuxie. Teopema o
HEOOXOIMMOM YyCJIOBUM MAakKCHMyMa amnocTepuopHoil BeposTHOocTH st LDA. Ontumusauus
rurnepnapameTpoB, MeTog MuHka.

7. TemaTnueckue MOACSIIM JIUISI aHAJIM3a 3aBUCUMOCTEN

Temarnueckue MoOAENW s aHanu3a 3aBUCUMoOcTed. Temarudeckas MOJENb KIACCUPHUKAIIHH.
IMpumep: TexHoyorus HHGHOPMAIIMOHHOTO aHAJIM3A IEKTPOKAPAUOCUTHANOB. TeMaTnyeckas MOJeIb
perpeccun. Csizu u koppensiiun. Moxenb koppenupoBanHbix TeM CTM (Correlated Topic Model).
Perynspusaropsl TUIEPCCHIIOK M IIUTHPOBAHUS. BBISBICHHE TEMAaTHUCCKHUX BIMSHUNW B HAydHBIX
MyOJIMKAIUSIX.

Bpemsa u mpoctpancTBO. Perynspusaropsl BpeMeHHU Uil TEMIOPAJIbHBIX TEMaTHUYECKUX MOZEIEH.
Pa3zpexxuBanue TeM B Kaxabli MOMeHT BpeMeHM. CriakMBaHME TEMbl KaK BPEMEHHOIO psila.
[Ipumep: aHaMU3 KOJUIEKIUHU IPECC-PENN30B. PerynsapuzaTtopsl reojd0Kaluy Uisl MPOCTPAHCTBEHHBIX
Tematnueckux — moneneil.  CoumanbHble  ceTH.  BbIABIGHHME  TEMAaTHYECKHMX  COOOIIECTB.
Perynsipusaropsl ans HalpaBJIEHHBIX W HEHAIIPABJICHHBIX CBs3€d. Perymspu3aTops! Uil BBISBICHHS
COLIMAJIBHBIX POJIEH ITOJIb30BATENICH.

MynberuMoaibHble TEMaTu4ecKie MoJeNIu. MynbTH3bIUHbIE TEMaTHUecKue Moaeiu. [lapaniensHele
U CpaBHUMBIE KOJIEKIMHU. Perymspusatopsl sl yuéTa ABYS3BIYHBIX cioBapel. Kpocc-s3pIuHBIN
nHpopManMoHHbIN mouck. Mepapxudeckue Monenu. Mepapxuueckue Monenn. PerynsipuzaTopsl Juist
nocrpoeHusi uepapxuil. OlLeHUBaHHWE KayecTBa W BU3yalM3alMsl TEMaTUYECKUX HepapXuil.
Tpéxmarpuunbie u runeprpadoseie Moxenn. Mojenu TpEXMaTpUUHBIX paznoxkenuid. [loHsTne
MOPOXAAIOLIe MOJANBbHOCTH. ABTOp-TeMaTHueckas wmozens (author-topic model). Ilpumepst
TPaH3aKLUUOHHBIX JIAHHBIX B PEKOMEHIATEJIbHBIX CHCTEMaX, COLMAIbHBIX U PEKJIAMHBIX CETSX.
Teopema 0 HEOOXOOUMOM YCIOBMM MaKCMMyMa PperyjasipU30BaHHOTO MpaBroOmonoOus ams
runeprpadosoit ARTM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xonnmoe 06opynoBaHue 1Jis 3aHATHI: KOMITBIOTEP U MyJbTUMEAUHHOE 000pynoBaHue (IIPOEKTOP,
3BYKOBasi CHCTEMA).
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.machinelearning.ru/wiki/index.php

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He tpebyercs.
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

CryneHT, M3y4aromuid JUCIHIUIMHY, JOJIKEH C OJHOW CTOPOHBI, OBIAJETh OONIMM TMOHSTHIHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yuyeHUs AUCUUIUIMHBI CTYACHT MOJKEH 3HATh OCHOBHBIE OMNPEICICHUS, MHOHSTHS,
aKCHOMBbI, METOJbI JJOKA3aTEIbCTB.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO HeOoOXoAMMOE BpeMs s pabOThl CTyJeHTa HajJ TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTUPOBAHHUE PEKOMEHIOBAHHOU JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— BBINOJIHEHNE J1TA00OpaTOpPHBIX paboT, AN OCO3HAHMS CBS3€H MEXIy Teopued M NpakTHYeCKUMHU
HaBBIKaAMH.

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTO CTylneHTa OCyIIecTBseTcss B (opme
WHIMBUIyaJIbHBIX KOHCYJIBTALIUH.

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHMYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTODY.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUeCKUe MOACTH JUIS  ONHCAHUS — H3ydaeMBIX
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN SIBJICHUH ¥ MTPOLIECCOB, OLICHUBATh KAa4eCTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHaJM3UPOBATh HAYy4YHbIE POOIEMBbI, OITy4aTh
HOBBIE HAYYHBIE Pe3yIbTaThI

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydeHust AUCIUTUIMHBI «AHAIHN3 CETEH M TEKCTOBY 00YYarOIIUNACS TOJKEH:

3HATb:
- OCHOBHBIC MMOAXOABI K 3aJaHUI0 CXOACTBA, OIIPECACICHUA MCTPUKU U METPUICCKOIO ITPOCTPAHCTBA,
- OCHOBHBIE 00J1aCTH MIPUMCECHCHHS OTUX MCTOHOB.

yMeTh:
- TPUMEHATH .MaTEMaTUYECKUX METOJbI PEIICHMS 33134 aHAJIN3a CETeH M TEKCTOB K MPAaKTHYECKUM
3a1ayam.
BJIaJeTh:
- HaBBIKAMH pa3paOOTKH BBIUMCIUTEIBHBIX aJITOPUTMOB IS PELICHUA 3aa4 aHAIU3a JaHHbIX;
- KyJIBTYpOH IOCTAHOBKU U MOAEIMPOBAHUS IIPAKTUYECKH 3HAYUMBIX 337a4;
- TIPAKTUKON UCCIIEOBAHMS U PEIICHUS TEOPETUIECKUX U MPUKIAIHBIX 3a/1a4.

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

C 1enbr0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATHUS 110 IPOUIEHHOM TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. OcHOBHBIE TIOIXO/BI K 33JJaHUIO CXOJICTBA.

2. Kitaccuyeckoe ornpe/esieHne MeTpUKA 1 METPHUYECKOTO IPOCTPAHCTBA.

3. JlokanbHBIE METPUKH U UX MPOIODKEHHE Ha BCE MPOCTPAHCTBO. [eoMeTpuueckue MOIMHOXKECTBA
O0IIMX METPUYECKHX MPOCTPaHCTB. [IOHATHS OTKPHITOTO M 3aMKHYTOTO IIapa, MX COIIACOBAHHOCTH C
TOIOJIOTHEi METPUYECKOTO MIPOCTPAHCTBA.

4. Tlpumepsl METPHYECKHX TPOCTPAHCTB. [IpOCTPaHCTBO M3O0IMPOBAHHBIX TOYEK, JAHCKPETHAS
toroniorusi. Merpuku 1_1 (Toposckux kBapranos), | 2 (eBkinumosa), | co (Ueobnméra). Ux puznueckuit
cmbica. Merpuka | p (MuaKoBckoro). @opma mrapoB, BIOKEHHOCTb €IMHHYHBIX IIAPOB.

5. Merpuku Ha JEKapTOBOM IIPOU3BEACHUH METPUYECKHX NpocTpaHcTB. Cilyyail KOHEYHOTO W
0€CKOHEYHOTO YHCJIa COMHOXHTEINEH, METPUKH Ha MOCIIEI0BATEIbHOCTSX.

6. Knaccudukanus GpyHKIMA cXo/cTBa

7. XapaKTEpUCTUKH METPHK.

8. IIpeoOpazoBanust MeTpuk. IM3omerpudeckue mnpeoOpa3oBaHMs NpocTpaHCTB. lIpeoOpazoBaHus
GyHKIMIA,  COXpaHSIONME  METPHYSCKHE  CBOWCTBA.  HeEKOoTOpble  JOCTaTOYHBIC  YCIIOBHSA
npeoOpa3oBaHui, COXPaHAIOUIMX MeTpHUYecKHe cBoiicTBa. OrpaHudyeHue 3Ha4YCHUH MeTpukH (range
companders).



9. Peammzanus metpuk. Peanuzamnust koHeuHbIX MeTpuk Toukamu JIBII, Toueunble KoHGUTyparuu.
AnropurMudeckasl CIOKHOCTb PEILEHHs 3aJaud TOYHOTO BJIOKEHMS B JIMHEHHBIE IPOCTPAHCTBA C
METPHUKaMHU.

10. Metoap! BU3yalu3allMd MHOTOMEPHBIX JaHHBIX: IMapajulesIbHbIe KOOPAMHATHBIE OCH, TIpaduku
OHAproca, MIKAJIMPOBAaHHE M HEPapXUH, TaOIWIBl MPOCKIMH, MapaMeTpU30BaHHbIC IIH(BI (3BE3.BL,
nuna YepHosa).

11. IlpuHnun camoopranuzanuu. IIpuHIMI camMoopraHuW3alld IMPH HOCTPOEHUM HSBPUCTHUECKHUX
nHpOpMaMOHHBIX Monenel. [loHsThe mpencTaBUTENe, Mepa CXOACTBA MeXay OObEKTaMHU H
npencraBuTensiMu. OyHKINN IPEeICTaBUTENBCTBA U HA3HAYEHHUH, CTPYKTYpa METOAA.

12. Camoopranuzanus B 3agade kinactepusanuu. Camoopranuzanusa U 3a1ada (akTOpPHOTO aHalu3a,
caMOOpraHm3alsi M 3ajJada JUCKPUMHMHAHTHOTO aHanmu3a. Moxaudukanus mpeneaeHTHOR
nH(pOpMAalLIKH, MTOHATHE TUIOJIOTMYECKOr0 TUCKPUMUHAHTHOrO aHanu3a. CaMoopraHuzalus U 3agada
BOCCTaHOBJICHHS IIPOITYCKOB.

13. MeTpuku Ha KOHEYHBIX MHO)KECTBAX..

14. Paznoxenne MK mno xoneuneiM cucremam MK. Ilonnbie cucremsl, 0azucet MK. IlpoGnema
UCTIONB30BaHMs nepenoyHeHHbIX cucteM MK. I'omorenHsie 6a3uchl, HHTEpIIpeTanus Ko3pQuimeHTon
paznoxenusi. Paur MK.

15. BepossiTHOCTHOE TEMaTUYECKOE MOICTIUPOBAHUE.

16. O630p 6a30BBIX HHCTPYMEHTOB TEMATHYECKOTO MOJICITMPOBAHUS.
17. AxnuTuBHAS peTyaspu3aIus TeMaTHISCKUX MOICIICH.

18. TemaTrudeckue MOJCIIH AJIs aHAIU3a 3aBUCUMOCTEH.

19. MynasTUMOJaIbHBIE TEMATUUYECKUE MOJCIIH.

Kputepun onennBanus

Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HNPUHATHIX PELLICHUAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H T10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouIo 6 0aJIoB - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpuUMCHATDH IMOJYUYCHHBIC 3HAHUA HA IMPAKTHUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAET B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENHHO 4 Oanga - BBICTABISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTHYECKON II0CIIEeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, AOMycKaloulemy OmHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

Bo Bpems mpoBenenus auddepeHIMpOBaHHOTO 3adera OOydYarolmuecsi MOTYT TOJNb30BaThCs
OporpaMMON IHCUMIUIMHBL, a TakXKe CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIAH.

JupdepeHnnpoBaHHBIA 3a4e€T MOKET HPOBOIUTHCSA II0 HMTOTaM TEKyIIeH YCIEeBaeMOCTH M CIa4H
3aJaHMi, WK IIyTEeM OpraHU3alyy CIeHUaIbHOTO ONpOoca, MPOBOAUMOIO B YCTHOH (hopme.



