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1. Ilein OCBOECHHUSA TMCIIUILINHBI

Henpto ocBoeHus gucuuIIuHbl «Q0padoTka O00JBIIMX JAHHBIX H CHCTEMbI
HCKYCCTBEHHOI0» SIBJISICTCS M3Y4YCHHE CTyJeHTaMH d()(PEKTHUBHBIX aNTOPUTMOB COBPEMEHHBIX
CHUCTEM HMCKYCCTBEHHOTO MHTEJUIEKTa, BKIIOUas METObI MAIIMHHOTO U IIyOOKOro oO0yueHus, a
TaK)Ke TOJTyYEHHUE OMBITAa UX MPAKTUIECKOTO MTPUMEHEHHUS.

B nporecce nmpenoiaBanus AMCIUIUIMHBI PEIIAIOTCS CIEAYIONINE 3a/1a4uu:

— O3HAKOMJICHHE C METOJIaMU OOYUYEHUS C yUUTEIIEM;

— O3HAKOMJICHHUE C METOJIaMH 00yUYCHHUS 0€3 YUUTEs;

— H3YyYeHHE aJrOpUTMOB ITyOOKOTr0o 00yUYeHUS,

— MPaKTUYECKOE UCIOIB30BaHNE AITOPUTMOB MAITUHHOTO O0YYECHHS.

2. MecTo aucuuminHsbl B crpykrype OII 6akanaBpuarta

JlaHHas AMCUUIUIMHA OTHOCUTCA K IUCHMIUIMHAM 4YacTH, (GopMupyemMoll ydyaCTHUKaMHU
00pa30BaTeNbHBIX OTHOIICHUH.

Ona OCHOBBIBAETCA HA 3HAHUSAX, IOIYYCHHBIX IPH U3yYEHUHU JUCLUIIIMH MaTEMaTH4ECKOTO,
€CTECTBEHHOHAYYHOT'O IIMKJIAa U LUKJIa MPo(ecCHOHANbHBIX AUCUUIUINH: « Teopus BeposTHOCTEH
Y MaTEeMAaTHYECKasl CTATUCTUKA» U «IUCKpETHAs: MaTEMaTHKa.

3HaHUs ¥ HaBBIKH, MOJTYYCHHBIC ITPU U3YUCHUU JAHHOW TUCHMIUIMHBL, OYIyT BOCTpEOOBaHbI
IpU U3yYEHUM IUCHMILIMHBI «CeTu CBA3M», psifa JUCLUIUIMH MO BBIOOPY, MPHU BBITOJHEHUU
KypCOBBIX M BBITYCKHBIX KBaJIH(PHUKAIMOHHBIX paboT, a Takke B MOCIEIYIOIIEH TpyaoBOU
NESTEIbHOCTH 00yYaIOIIUXCSL.

CnenyeT OTMETUTh CTPEMUTENIBHYIO TUHAMHUKY IOCTOSSHHOTO COBEPIIEHCTBOBAHUS CHCTEM
Ha 0a3e METOM0B HCKYCCTBEHHOI'O MHTEIIEKTa, 4YTO TpeOyeT OT Ipouecca MNpenofaBaHus
MOCTOSIHHOM JOPaOOTKU U MepepabOTKH COOTBETCTBYIOLINX Pa3/IeOB.

3. [Inanupyemble  pe3yabTarTbl O00y4YeHHMsI 1O JMCUMILIMHE, COOTHECEHHbIe €
IVIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUsI 00pa30BaTeIbHOM MPOrpaMMbl

[Iponiecc m3yueHusl QUCLMIUIMHBI HamlpaBieH Ha (POpMUPOBaHHE CIELYIOIUX 3IIEMEHTOB
komrereHmii B cootBerctBuU ¢ ®I'OC BO, OIl BO u npuobpeTeHus: CleayIoux 3HaHHA,
YMEHUH, HaBbIKOB U (WJIM) OIBITA AEATEIbHOCTH:
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(kox m (<01 1 (OPMy.IHPOBKa) IJIAHUPYEMbIX Pe3y/1bTATOB 00y4eHHs
(¢opmynposka)

ITpodeccnoHaIbHBbIE KOMIIECTEHIIUT

[K-1 Cnocoben | UJI T1K-1.2  IlpoBoxauT | 3HaTh:
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KOMIBIOTEPHOTO MOJEIUPOBAHUS;
HaCTPOUKY
ANTOPUTMOB MAIIMHHOTO O0yYCHHS;
- QHAJTM3UPOBATh TMPABUIBHOCTH PabOTHI
ITOPUTMOB MAIIMHHOTO O0YYEHHUSI.
Baagers HaBBIKAMHU:
MOCTPOEHUSI, aHATIN3a U KOMITBIOTEPHOTO
MOJETUPOBAHUS CUCTEM MAIIMHHOIO

napamMeTpoB

4. O0beM, CTPYKTYPA H coepaKaHue TUCHHUIIHHBI

OO01mmast TpyJ0eMKOCTh JUCIUTUINHBI COCTaBIsAET 3 3a4eTHRIX equHuIbl, 108 akas. yacos.

OuyHOE OTHEJIEHUE

Ne Tembl (pa3aesbl) Buabl yueOHbIX 3aHATHI, DopMbI TEKYLIEro
n/n AUCUHUTLUIHBI, = BKJII0YAsl CAMOCTOSITEJILHYIO KOHTPOJISI yCTIEBAEMOCTH
HX coepsKaHue 2 padoTy CTYAeHTOB, DopmMa IPOMEKYTOYHOM
= U UX TPYI0€MKOCTh aTTrecTaluu
o (B akaleMUYeCKHX Yacax) (no cemecmpam)
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1 |BBenenwue u 0030p 2 1 1,7 |TectupoBaHue, 3aJjaHUE
MaTepuaia Kypca IUTS CAMOCTOSITETTHHON
paboThI
2 |JIuneiinas perpeccus ¢ 2 2 11 1 |TectupoBanue, 3a/laHue
OJIHOU mepeMeHHOM. JUIS CAMOCTOSITENIbHON
JIuneiinas perpeccust co paboThI
MHOKECTBOM II€PEMEHHBIX.
Knaccuduxarms.
Jloructuueckas perpeccus
3 |HhckyccTBeHHbBIC HEWMpOHHBIE | 2 2 6 1 1 |TectupoBanue, 3aqaHue
cetH (IpeCcTaBICHHE) IUISl CAMOCTOSATENbHON
paboTHI
4  |HckyccTBeHHBIC HSHPOHHBIE | 2 2 7 1 1 |TectupoBaHue, 3a/IaHAe
cetu (0OyueHHe) JUTSI CAMOCTOSITEIbHON
paboThI
5 |Pexomenmanum 1o 2 1 1 |TectupoBaHue, 3a/IaHAe
NPUMEHEHHIO aJTOPUTMOB IUISl CAMOCTOSTEEHON
MAaIIUHHOTO 00yUYCeHHSI. paboThI
[Toctpoenue cucrem
MAaITHHHOTO 00YUYCHUSI.
OnTHueckoe pacro3HaBaHUE
cumBoJioB. DopMuUpoBaHUEe
0a3sl JaHHBIX
6 |Knacrepuzanus 2 2 5 1 |TecrupoBanue, 3a7iaHue




JUTSL CAMOCTOSITETIbHON
paboTHI
7 |AHanu3 TIaBHBIX KOMIIOHEHT| 2 2 5 1 |TectupoBanue, 3a/laHue
JUTS CAMOCTOSITETTbHON
paboTHI
8 |[erexkTupoBaHuUE JIUI] HA 2 1 1 |TectupoBaHnue, 3a/1aHue
OCHOBE aJITOPUTMA IUISl CAMOCTOSATENBHON
Buomna//I)xoHca paboThI
9 |MamuHHOE 00yUeHne Ha 7 2 1 |TectupoBaHue, 3a/IaHAe
OoJipIINX Oa3ax MaHHBIX JUI1 CAaMOCTOSTEILHON
paboThI
10 |I'mybokoe oOy4eHue. 2 2 2 11 |TectupoBanue, 3a/1aHue
CépTouHble HEHPOHHEIE JUJISl CAMOCTOSITENIbHON
CeTH paboThI
Bcero 17 34 | 4 20,7
2 0,3 32 |Dx3ameH
Bcero ¢ 3auerom 17 34| 4 |03 52,7

Coneprkanue pa3iesoB AUCITUTUTHHBI

Tema Ne 1
Benenue u 0030p MaTepuana Kypca

Uro Takoe mamuHHOe oOydenue? Ilpumepsl 3agad, pemaemble B 00JIaCTH MAIIMHHOTO
00ydeHnus (00ydeHHe ¢ yuuTesaeM U 0e3 yUHTels, CTUMYJIUPOBAHHOE 00yUYeHHE, YBOJIOIIMOHHOE
oOydeHue).

Tema Ne 2
JIuneitHas perpeccus ¢ OqHON epeMeHHoM. JInHelHast perpeccusi CO MHOKECTBOM
nepeMeHHbIX. Kimaccugukanus. Jloructuueckas perpeccus

OOmiasi mMoCTaHOBKA 3aJaud perpeccud. UTO Takoe TUIOTEe3a, MapamMeTpbl MOJCIU U
CTOMMOCTHAs (YHKIIHS Ha IPUMEPE 3aa4M JIMHEHHOU perpeccun? MUHUMU3AIMS CTOMMOCTHON
¢yHKIMU (HOpMaJIbHBIE YPABHEHUS U YUCJICHHAS ONTHMHU3aLus). MeTo TpalueHTHOrO CIyCKa.
MacmrabupoBaHue MpU3HAKOB U HACTPOIKa CKOPOCTH 00YUYEHHSI aJTOpUTMA.

OOmass mocTraHOBKAa 3amaud Kiaccupukanuu. Jloructudeckas perpeccuss W ee
ctouMocTHasi QyHkms. ['paHuna mpuHATHS pemieHUs. MHOTOKIaccoBas KiacCU(pUKAIUS Ha
OCHOBE JIOTHCTUYECKOM perpeccuu (IMOAX0 bl «OJIUH MPOTHB BCEX» U «OJUH MPOTHB OJHOTOY).

Tema Ne 3
HckyccTBeHHBIE HEMPOHHBIE CETH (TIPEACTaBICHHUE)

[IpoGnema HenWHEWHOW KiaccuUKauu. buonorndyeckue HEWPOHBI W MO3T. Mogenb
HeilpoHa U wuckyccTBeHHble HeifponHele cetn (MHC). HeiliponHsle cetu mnpsiMoro
pactpoctpanenus. @ynkiuu aktuBanuun MHC. Peanuzarum nornyeckux orepanuii Ha OCHOBE
NHC. Knaccudukanms pykonucHelx mudp. Krnaccuduxanus oOBEKTOB B CIIOXKHBIX CILIEHAX.
MHuoroxknaccoBas kinaccudukanus ans MHC.

Tema Ne 4
HckyccTBeHHBIC HEMPOHHBIE ceTH (00y4eHMe)

Perynspuzanus u npobiema nepeoOyueHus. PerynspusoBaHHass CTOUMOCTHAS (PYHKIIHS
JUIs JIMHEMHOW W JIOTUCTUYECKON PErpecCcHH, HEMPOHHOW CETH MPSMOr0 paclpoCTPaHECHUS.




ANTopuTM OOpaTHOTO pacHpocTpaHeHUs oOmuOKu. ['pamuentHas mposepka. I[IpobGiema
cummeTrpuyHoctu BecoB MHC.

Tema Ne 5
PekoMeHpaiu 1o NPUMEHEHHIO aNrOPUTMOB MalIMHHOro o0ydenus. [loctpoenue
CUCTeM MalIuHHOro oOydeHusa. ONTHUecKoe pacro3HaBaHUE CUMBOJIOB. DopmupoBaHue 0asbl
JAaHHBIX.

Tema Ne 6
Kunacrepuzanus

Uro Takoe kiacrepuszanusa? Pa3HOBUIHOCTH aNrOPUTMOB KJIACTEPU3AIUU JaHHBIX.
Anroputm K-cpeanux (croumocTHasi (DyHKIMS, CiIy4yaiHas HMHMUIMAIA3AIMs, BBIOOp dYHCIIA
knactepoB). Ilpumepsl ucnonb3zoBanus anroputMma K-cpemnux st oOpaboTku HHUQPPOBBIX
N300paKEHHN.

Tema Ne 7
AHanu3 r1aBHBIX KOMIIOHEHT

3aaua COKpalleHusl pa3sMepHOCTH AaHHbIX. OOmas (GopMysMpoBKa aHanM3a TIIaBHBIX
KOMITOHEHT U €ro peajn3anys Ha IpakTuke. BeiOop dmcia riraBHBIX KOMIIOHEHT. PekoMeHmamm
10 IPUMEHEHMIO aHAIN3a IVIABHBIX KOMIIOHEHT. Pacrio3HaBaHUE JIUI C UCIIOJIb30BAHUEM aHAIN3a
TJIABHBIX KOMIIOHEHT (IIPOCTPAHCTBO JIMIl, COOCTBEHHBIE JIMIA, CTPYKTypa ajropuTMa
pacro3HaBaHUs JINLL).

Tema Ne 8
JlerekTupoBaHue JHIl Ha OCHOBE anroputma Buona//Ixonca

OOmee omucanue MpoOJIeMbl AETEKTHUpOBaHUs NIl lIpu3Haku, MCHOIB3yeMble B AITOPUTME
nerektupoBanus i Buona/Jlxonca. Kackan kimaccudukaropos. MHTErpansHbie n300paskeHMs.
Cnabwie knaccuduxaropsl. Komuter kmaccuduxaropoB u Oyctunr. [lanHele uist oO0ydeHHs
Kackaja KiacCu(puKaTopoB U TeCTUpOBaHKE anroputma Buona/Jl>xoHca.

Tema Ne 9
MammnaHOe 00yueHue Ha OONbIIHX 0a3ax JaHHBIX

OOmass mocraHoBKa 3amaun 0oOydeHus Ha Oonbmux 0a3zax MaHHBIX. CTOXacTHYECKUN
TPAIMEHTHBIA CIIYCK U MUHUTPYIIIOBON T'paUCHTHBIN criyck. OHnaiH-o0y4yeHue. TexHomorus
MapReduce u pacnapajuienBaHie JaHHBIX.

Tema Ne 10
['my6okoe oOyuenue. CBEPTOUYHBIE HEUPOHHBIE CETH

[Ipobrmema rimy6okoro obOydeHusi. Apxurekrypa cBéprounor HerponHou cetu (CHC)
(cBEPTOUHBIN CIIOW, CIIOM MpPOpEeKHUBaHUS, MOTHOCBs3HBIE ciou). Dynkuun aktuBanuu CHC.
OcHoBubie Tunbl apxutektyp CHC. OOydenne cBEPTOUHONW HEHPOHHOM CETH. AyrMeHTaIus
naHHbIX. [IpeaBapurenbHoe oOydeHune U aBTO3HKOZEpHl. Ilpumeps! ucnonszoBanus CHC s
pelIeHUs pa3IMYHbIX IPAKTHYECKUX 3aau.

Cnucok jJadopaTopHbIX padoT



JInneiinas perpeccus.

Jloructuueckas perpeccus.

MHoroknaccoBasi KJlacCU(pUKaLUs U HEMPOHHBIE CETH.

OOyueHue HeHPOHHBIX CETEH.

PerynsipuzoBannas nuHeitHas perpeccus. HenooOyuenne u nepeodydeHue.
Knactepuzauus ¢ ucnonszoBanuem anropurma K-cpensux.

AHanu3 TIaBHBIX KOMIIOHEHT.

NogkrwdpE

5. O0pa3oBare/ibHbIe TEXHOJOTHH, B TOM YHCJ€ TEXHOJOTHHM IEKTPOHHOTO 00y4deHHs W
AUCTAHIMOHHBbIE O00pa3oBaTe/ibHbIe TEXHOJOTHMH, HMCIOJIb3yeMble NPH OCYIIeCTBJEHUHU
00pa30BaTeIbHOIO NMpoIecca Mo AUCIUNIUHE

B mpomecce 00ydeHHS COOTBETCTBYIOIIEH UCHUIUIMHE HCIONB3YIOTCS CIEIyIOIIHe
00pa3oBaTeNbHbIE TEXHOJIOTHHU:

BBoaHasm Jeknus — JaeT MepBOE  IIENIOCTHOE TMPEACTaBICHHE O JAUCLHUILIIMHE
U OPUCHTHUPYCT CTYyACHTA B CHUCTCMC H3YUCHUA I[&HHOfI JUCHUITIINHBI. CTYILGHTI)I 3HAKOMATCA
C Ha3HAYEHHEM WU 3aJladyaMH Kypca, €ro pOJIbl0 M MECTOM B CHUCTEME YYEOHBIX TUCIUILINH
U B CCTEME TMOJTrOTOBKM B IiesioM. JlaeTcs KpaTkuil 0030p Kypca, UCTOpHsI Pa3BUTHUS HayKu
U MPAaKTUKH, JOCTIDKEHUS B ITOW cdepe, HMEHa U3BECTHBIX YUYEHBIX, H3JaralTcs
MEPCICKTUBHBIC HAITPABJICHUA HCCHGI{OBaHHﬁ. Ha »toit JICKIIMHM BBICKA3bIBAKOTCA METOAHUYCCKHE
U OpraHU3aIl[MOHHbIE OCOOCHHOCTH PAa0OTHI B paMKaX NaHHOW MUCIUIUIMHBI, a TaKXKe JaeTcs
aHaJIU3 pEKOMEHAYEeMOH yueOHO-METOINYECKON JTUTEPATYPHI.

AkafeMuyeckas JeKIUs (MU JEKIUs 00IIEero Kypca) — MocieJ0BaTeIbHOE HU3I0KEHHE
MaTepuaga, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO B BHUAE MOHOJIOra IpernojaBaTess.
TpeOoBaHusi K akaJeMUYECKOW IEKIUU: COBPEMEHHBI HAy4YHBI YpPOBEHb U HACHIIIEHHAsS
UHPOPMATUBHOCTh, yOEIHWTENbHAS apryMEHTalus, JOCTYIHAs W TIOHSATHas pedb, 4YeTKas
CTPYKTypa W JIOTHKa, HAJIU4YUE SPKUX MPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHMUIA,
(axroB.

JlabopaTtopHasi padoTa — opranuzanus yaeOHO# paboThI C pealbHBIMUA MaTepUaIbHBIMHU
U UMHPOPMALMOHHBIMH OOBEKTAaMH, JKCIIEpHUMEHTalbHAs padoTa ¢ aHAJIOTOBBIMU MOJEISIMU
peanbHBIX 0OBEKTOB.

KoncyabTaums — 3aHaTHE mepell MPOBEACHUEM 3K3aMEHa, Ha KOTOPOM MPOBOAMUTCS
KOHCYJITUPOBaHHUE MO0 U3yUYEHHOMY MaTepuaiy, GopmaM 3aaHUil UTOTOBOTO KOHTPOJIS, OTBETHI
Ha BOIIPOCHI CTYACHTOB IO JUCHUITIINHC.

6. IlepeyeHb JIMIIEH3MOHHOT0 M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOTrPaAaMMHOIO
o0ecrevyeHusi, HMCNOJIb3yeMOr0 IPH OCYLIECTBJICHMH 00pa30BaTeJbHOIO Iponecca Io
AMCUMILINHE

B mpouecce ocymiectBieHuss 00pa3oBaTENbHOTO — Ipolecca MO AUCHUILIIMHE
UCIIOJIB3YIOTCS:

JJIsL (1)0pMI/Ip0BaHI/IH MaTCpHraJIOB I TCKYUICTO KOHTPOJIA YCIICBACMOCTH U IMPOBCACHUA
NPOMEKYTOUHOM aTTecTalH, A1 GOPMUPOBAHUS METOIMUYECKUX MAaTEPUANIOB 110 AUCIUIUIUHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEeHHBIX NPO(EeCCHOHAJBHBIX 0a3 JaHHBIX W HWH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX NPH OCYLIECTBICHHH 00pa30BaTeIbHOIO Npolecca 1o
AUCHMILINHE (TPH He00X0AMMOCTH)

B mpomecce ocymectBieHus — 00pa3oBaTENBHOrO — Mpolecca IO JUCIHIUIMHE
UCIIOJIB3YIOTCS:

ABToMaTu3upoBaHHasg  OuOnIMoTeyHO-MHPOpManmonHass cucrema «BYKH-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb, OCHOBHOII W  /IONMOJIHUTEJIbHON  y4eOHOH JHTepaTypbl, pecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTH «HMHTepHer» (MpPH HEOOXOAMMOCTH),
PEKOMEHIyeMBbIX /ISl 0CBOCHUS U CIHIIINHBI

a) OCHOBHasl JIMTepaTypa

1. Tenur A.X., MarBeeB A.C. Bpenenne B MaTeMaTHYECKyl0 TEOpPHUIO  OOydaeMbIX
PaCTO3HAIOIINX CUCTEM W HEUTPOHHBIX ceTei: yueoHnoe nmocodue. — CI16.: U3n-Bo C.-Tletepo.
yH-Ta, 2014.

0) 10MOJIHUTE/IbHAA JIUTEepaTypa
2. Mecrenkuii JLM. Martematruecknue METOIbI PACIIO3HABaHHUS O0pa30B: Kypc JCKIUH. —
M.: Haunonansnsiit Otkpertsiii YHUBepcuteT « MHTYUWUT», 2008.

B) pecypchl ceTH « MHTEpHET»:
OnexTpoHHas 6uOIMoTEKa yueOHbIX MaTepuasioB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

9. MaTepuajibHO-TeXHH4YecKasi 6a3a, HeoOXxoauMasi VIl OCyLIeCTBJIEHUS] 00Pa30BaTeJbLHOI0
npouecca no AUCHHIINHE

MarepuanbHo-TexHHUYeCcKas 0a3za, He0OOXoAUMas AJIs OCYLIECTBICHUs 00pa30BaTEILHOIO
npolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTAB CleMaIbHbIe TOMEILEHUS:

— y4eOHbIe ayTMTOPUHU AJIs IPOBEICHUSI 3aHATUH JICKIIUOHHOTO THIIA;

— yueOHbIC ayAUTOPUH Il IPOBEJCHUS JJa0OPATOPHBIX padoT;

— y4eOHbIe ay IMTOPUHU AJIs IPOBEJICHHSI IPYTIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIUH,

— yueOHble ayJUTOpUU [UId TPOBEICHHSI TEKYLIEro KOHTPOIsI U IPOMEXYTOUHOM
aTTeCTalluy;

— MOMEIIEHHUS JJI1 CAMOCTOSITENIbHON paboThI;

— MOMEUICHUS JJISl XPAaHEHUS ¥ MPO(QMITAKTHYECKOTO 00CITY )KUBAaHUSI TEXHUYECKUX CPEICTB
0o0y4eHusl.

[Tomemienus: 111 caMOCTOSITENBHON pabOThl O0YyUaIOIIUXCS OCHAILEHbl KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTh «VHTepHeT» u olecrieueHHEeM J0CTyla B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTEIBHYIO CPEly OpraHU3allnu.

Yucno mocaJoyHbIX MECT B ayJAUTOPHM ISl 3aHATHH JIEKIIMOHHOTO TUMa OoJblie Ju0o
PaBHO CIIMCOYHOMY COCTaBY TPYIIIBI 00YYarOIIUXCS.

ABTOD:
Joruent kadenpsl nHHOKOMMYHUKALUH
¥ paano(Ou3uKH, K.T.H. B.B. XpsieB



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

IIpuioxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«O0padoTKka 00IbIINX JAHHBIX H CHCTEMbI HCKYCCTBEHHOT0»

®oHJ OLICHOYHBIX CPEACTB
AJ1s1 NPOBe/ieHUsl TeKylleil 1 MPOMeKYTOYHOM aTTeCTAIMH CTY/IeHTOB
10 JMCIHUIIHHE

1. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MaTepHaJbl,
Heo0X0AuMBbIe VISl OLCHKH 3HAHUH, YMeHHM I, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,
XapaKkTepu3yIuX 3Tanbl GopMUPOBAHUA KOMIETEHIUMH

1.1. KonTpoJibHble 3a1aHUs U HHbIE MaTepHAJIbI,
HCNOJIb3yeMble B Ipoluecce TeKylleii aTTecTaluu

3aganus 17151 CAMOCTOATEILHOM padoThl

1. Tlpunymaiite npuMep aHaau3a CTATUCTUYECKUX JAHHBIX C UCIIOJIb30BAHUEM JTMHEHHON
pErpeccuu ¢ OJHOM NEPEMEHHOM.

2. Tlpuamymaiite mpuMep aHadH3a CTATHCTUYECKHUX JTAHHBIX C HCIIOJIb30BAaHUEM JIMHEHHOMN
perpeccun co MHOKECTBOM MEPEMEHHBIX.

3. llpuaymaiite mpuMep aHanmM3a CTAaTHCTUYECKUX JIaHHBIX C  HCIHOJIBH30BAHHUEM
JIOTUCTUYECKON PErPECCHUM.

4. IlpupymaiiTe mpuMep aHaiau3a CTATUCTHUYECKHUX JaHHBIX C MCIOJIb30BAaHMEM IOJXOAa
«OJIMH TPOTHB BCEX» Ha OCHOBE JIOTUCTUYECKOM PETPECCUM, a TAK)KE€ HEUPOHHOU CeTu
IPSIMOTIO PacpOCTPaHEHUS.

5. PaszpaboraiiTe CTPYKTYpHYIO CXEMy alropurMa OOy4YeHUS HEUPOHHOW CETH MPSMOTO
pacnpocTpaHeHusl.

6. Ilpunymaiite mnpumep aHaiM3a  CTATUCTUYECKUX  JIAHHBIX  C MCIOJIb30BaHUEM
peryJisipu30BaHHON JMHEWHOW perpeccuu MNpH H3yYeHHH TNpOoOJIeMbl HEI000ydeHUs
MOJICIIEN.

7. llpmaymaiite mnpuMep  aHaiM3a  CTAaTUCTUYECKUX  JAHHBIX  C MCHOJb30BaHUEM
peryJApru30BaHHONW JIMHEHHOW perpeccH MpU HM3YYCHUH MPOOJIeMbl IEPEOOyICHHS
MOJCIIEH.

8. Uemy paBHO 3HAUYCHHE PETYJSIPU30BAHHOW CTOMMOCTHOW (DYHKIIMM IS Cydas, KOTa
BCE MapaMeTpbl MOJIENH, & TAKXKE MMapaMeTp peryJisipyu3aliii paBHbl equHULIE?

9. Yemy paBHBI 3HAUYCHHS MapaMeTPOB OOYYCHHOW MOJCIH PETYISPU30BAHHON JIMHEWHON
perpeccun Ans ciaydas, Korjga napamerp cxogumoctu paseH 0.05, uucio urepauuit
rpagueHTHoro cnycka pasHo 1500, a mapametp perymsipuzanuu paseH 07

10. Yemy paBHO 3HAuYCHHE HAWIYULIETO MapaMeTpa peryispuzauudu u3 Habopa uucen 0,
0.001, 0.003, 0.01, 0.03, 0.1, 0.3, 1, 3, 10 g oOy4eHHOW MOACIH TMOJTHHOMHAIBHON
perpeccun ¢ MaKCHUMaJIbHOM CTENEHBIO NMOJMHOMHUAIBHOIO IIpU3HAKa paBHOM &, Kornaa
napameTp cxomumoctu paeH 0.05, a yucino uTepauuid rpaJuE€HTHOTO CITyCKa pPaBHO
15007

11. Yemy paBHBI 3HAUCHUS MMapaMeTPOB 00YUEHHON MOJCIIH TIOJTUHOMHUAIBLHOM PETPECCUU U3
MYHKTa 3 ISl HAWTy4IIero MoJ00paHHOTO TapaMeTpa perysipu3anun’?

12. Ilpunymaiite mpuMep aHaiu3a CTaTUCTHUYECKHUX JAaHHBIX C MCIOJIb30BAHMEM alIropuTMa
K-cpeanux.

13. [Ipuaymaiite mpumep 0OpabOTKH CTAaTUCTUYECKHUX JAHHBIX C MCTOJIB30BAaHHEM aHAJIM3a
[JIABHBIX KOMITOHEHT.



Tect mo temam Ne 1 u Ne 2
BBenenue u 0630p Matepuana Kypca. JluneitHas perpeccusi ¢ OJHON EPEMEHHOI

1. ToBOpsAT, 4TO KOMIIBIOTEpHAsI MporpamMma CHocoOHa K oOy4yeHHio u3 ombiTa E 1o
OTHOIIIEHUIO K HEKOTOpoW 3amaue T W KpurTepuio KkadectBa pabotel P, ecnu ee
MPOU3BOIUTENBLHOCTh Ha T, kKak Mepa P, ymyumaercs ¢ onbitom E. JlomycTum, 4To aaroputm
MalIMHHOTO 00y4eHuss 0O0y4deH (Ha MHOXKECTBE MCTOPUYECKUX JaHHBIX O TIOTOJIE)
npencKka3bpiBaTh moroay. Uem B aTom ciyuae siisiercst E?

a) Cpenu OTBETOB HET MPABUIIHLHOTO.

0) BeposITHOCTB MpaBUIILHO MPEICKAa3bIBATh MOTOAY B OYyAYIIEM.

B) Ilponenypa wuccrnemoBaHuss aJrOpUTMOM OOJIBIIOTO KOJHWYECTBA HMCTOPHUUYECKUX
JaHHBIX O TIOTOJIE.

r) 3amava npeacKa3aHus MOTOIb.

2. JlommycTiM HaM HEOOXOUMO TIpeCKa3aTh, OyaeT Wiu HeT NoXKIb 3aBTpa B 17.00. s
9TOW LENH MBI JKEeTIaeM HCIIONIb30BaTh alilTOPUTM MamIuHHOTO 00y4eHus. Kak B maHHOM ciiydae
OyzleT TpaKTOBaThCA 3a/1a4a MAIIMHHOTO 00yUYeHus1?

a) 3amaya KiaaccupUKaIUy.

0) 3agava perpeccud.

3. lommycTiM, WTO MBI pelraeM 3ajady MpPOTrHO3UpOBaHUs Ha (OHIOBOUM Oupike. Ham
HeoO0xouMo Tpeackaszarh oyaet au gosuiap CIIIA Beiie mo oTHOIIEHHUIO K pyOito 3aBTpa. s
ATON LEJIM MBI JK€JIaeM MCIIONIb30BaTh ajJrOPUTM MalIMHHOrO o0yueHus. Kak B 1aHHOM ciiydae
OyJIeT TpaKTOBaThCs 3a/1a4a MAIIMHHOTO O0y4YeHHS?

a) 3ajaua KiIaccu(pUKaIum.

0) 3agaua perpeccuu.

4. Kakoe 13 CIIeIyIOUINX ONpeeiICHHI SBISETCS pa3yMHBIM OINPEIEICHUEM MAIIMHHOTO
oOyueHus?

a) MammHHOe 00y4eHue SIBIIIETCS] HAYKOW POTrpaMMHUPOBAHHSI KOMITBIOTEPOB.

0) MamunHOe O00y4eHHe — 95TO O00JacTh HCCIEAOBaHHUS, KOTOpas MPEIOCTABIISET
KOMITBIOTEPY, HE OYAy4H SIBHO 3alIPOrPaMMHPOBAHHOMY, BO3MOKHOCTh K O0YUYECHHIO.

B) MammHHOe 00y4eHre 03HaYaeT U3BJICUCHUE CMBICIIA U3 PA3MEUYCHHBIX JaHHBIX.

r) MamuHHOe OOydYeHHE SBISCTCS O0JIacThiO, TMO3BOJIIONICH pOOOTY NEWCTBOBAThH
WHTEIJICKTYabHO.

5. K xakomy Kjaccy anropuTMOB MAITUHHOTO OOyUYEHUSI MOXKET ObITh OTHECEH aJrOPUTM
K-cpennux?

a) OOyueHue 0e3 yuuTels.

0) O0y4eHHE C YIUTEIIEM.

6. PaccMoTpuM JTMHEWHYIO PErpecCcuro ¢ OJTHOM MEPEeMEHHOW MPUMEHHUTENIBHO K 3a1adye
npeacCKasaHuAa HEHbI Ha HCABUXKUMOCTD. UIeMy PAaBHO KOJIMYCCTBO M TPCHUPOBOYHLIX IIPUMCPOB
B TabnuIle, MpeICTaBICHHON HUXKE.

ITnomans (GyT?) — X Ilena B 1000-x ($) -y
2104 460
1416 232
1534 315
852 178
950 191




7. Beraucnuth 3HaueHne cromMmocTHOW (ynkmmu J(Qo, Q1) s cimydas JTHMHEHHON
perpeccur ¢ OJHOM TIEPEeMEHHOW, ecCiau OO0ydJaroIiee MHOXKECTBO BBITVISIAUT TakK, Kak
npenctaBicHo B Tabmuie Hwke. [Tomoxuts Qo = 0, Q1 = 1.

X (CBOMCTBO) y (MeTKa)
3 4
2 1
4 3
0 1

8. Homyctum Qo = 0, Q1 = 1.5. Uemy paBusiercs ho(2) st ciryyas uHeiHo# perpeccuun?

9. SIBnsercs nu crouMocTHas (YHKIUS A7 JIMHEHHOW PErpeccuul ¢ OJHOM mepeMeHHOU
BBIITYKJION?

a) Jla.
0) Her.

10. BeiGepute  mpaBWIBHBIE ~ BapuUaHTBI, KOTOpPBIE  OIUCHIBAIOT  OCOOEHHOCTH
I'PaJMEHTHOTO CITyCKa.

a) Eciin mapamerp CXOIUMOCTH MaJIeHBKWH, TO TPAaTUCHTHBIA CITyCK MOXET OBITh
ME/IJICHHBIM.

0) Lllar rpaIneHTHOTO CITyCKa Ha KaXKI0W UTEPAIMH SBIISETCS (PUKCUPOBAHHBIM.

B) Eciiu mapametp cXoauMOCTH OOJBIION, TO TPAIMEHTHBIA CITyCK MOXXET MPOCKOYUTh
MUHHMYM. AJITOPUTM MOKET HE CXOTUTHCS I JaXKE PACXOIUTHCH.

Tect mo temam Ne 2 u Ne 3
JluHeliHas perpeccusi CoO MHOKECTBOM NepeMeHHbIX. Knaccugukanms. Jloructudeckas perpeccus.
HUckyccTBeHHBIE HEHPOHHBIE CETH (TIPEIICTABIICHNUE)

1. Arroput™m rpaJiMEHTHOrO CIycKa 3amyiueH ans 15 wurepaumit u oo = 0.3 B 3amaue
MIOMCKA TapaMeTPOB JIMHEWHOW PErpeccHd CO MHOXECTBOM TmepeMeHHbIX. 3HaueHus J(Q)
BBIYMCIICHBI JUIS Kakaod utepanuu. OOHapyxkeHo, uto J(Q) MemIeHHO yMEHBIIAeTCS |
MPOJIOJDKAET YMEHbBIIAThCs mocie 15 urepanmii. Kakoe u3 cienyromux 3aKiIiOueHud sIBISETCS
MPaBAONOI00HBIM?

a) Jlst mydmieit paboTsl anroputMa HeoOXoauMo BeIOpath o = 0.1, TO €CTh YMEHBIIIHTS.

0) [ns mydmieit paboTel anropuTMa HEOOX0IMMO BEIOpATh oL = 1, TO €CTh YBETUYHTh.

B) M3HauaneHo BbIOpaHHOe o = 0.3 sBugercs 3¢Q(GEKTUBHBIM BBIOOPOM CKOPOCTH
00ydeHusl.

2. [lo xako¥l W3 clIeAyIOUUX MPUYMH HUCIOIB3yeTCs] MaclTaOWpOBaHHE MPHU3HAKOB B
3a/1a4e JIMHEHHON PErpeccuu CO MHOKECTBOM TEPEMEHHBIX ?

a) MacmrabupoBaHrue IPU3HAKOB MO3BOJSET YCKOPUTH TPATUCHTHBIN CITYCK, YMEHBIIUB
YHUCJIO UTEPAIUH JIJIS MTOTYYCHHS XOPOIIIETO PEIICHUS.

0) MacmrabupoBanue TPHU3HAKOB TIO3BOJISIET W30€kKaTh 3aCTPEBaHUS B JIOKATHHOM
MUHUMYME TIPH HCIIOJIb30BAHHH HOPMAJIBHBIX YPaBHCHHIA.

B) MacmtabupoBaHue MPU3HAKOB MO3BOJIIET YCKOPUTH TPAIUCHTHBINA CITyCK, YMEHBIIIAs
BBIUHCIUTEILHYO CTOUMOCTD KXKIOW UTEPAITUH.

3. Ha3oBuTE OCHOBHBIC OTJIMYMS MCIIOJIB30BaHMS AJTOPUTMa TPAJUEHTHOrO CIycKa OT
HOPMAJIBHBIX YPAaBHEHMH B 3a7ja4€ JIMHEWHON PETPECCUU CO MHOKECTBOM IIEPEMEHHBIX.
a) HeoOxomum BBIOOD O
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0) Het HEOOXOAMMOCTH BBIOMPATH QL.

B) HeoO6xoamumo MHOTO HTepaIiuii.

r) Het HEOOX0IMMOCTH B UTEpAITUIX.

1) MemnienHo paboTaeT, €ciii YUCIIO TPU3HAKOB OO0JIBIIIOE.

4. TlogxoauT M aarOpUTM MAaIIMHHOTO OOYYEHHsS Ha OCHOBE JIMHCHHOW pPErpeccuu co
MHOXCCTBOM NEPCMCHHBIX JJIs1 pCHICHUA 3aJa4r KJIaCCI/I(bI/IKaI_[I/II/I?

a) Jla.
0) Her.

5. lomyctuM, 9TOo 0OyYeH KiIaccH(UKATOp HAa OCHOBE JIOTUCTHYECKOW pPETrpecCHu,
KOTODBIH mpeackasbiBaet 3HaueHne ho(X) = 0.2 mus HoBoro mpumMepa X. Uto 310 03HavaeT?

a) BepositHocTts P(y = 0[x; Q) = 0.2.

0) BepostHocTs P(y = 0|x; Q) = 0.8.

B) BepositHocts P(y = 1|x; Q) = 0.8.

r) Bepostaocts P(y = 1|x; Q) = 0.2.

6. Kak BRIMISIIUT MaTeMaTHYECKOE BBIPAXKEHHE, ONMMCHIBAIOLIEE MPOIeaypy OOHOBIIECHUS
[IapaMeTpoB B aJITOPUTME I'PAJUEHTHOIO CITyCKa JUIsl IOTUCTHYECKON perpeccun’?

7. 3anuimTe ypaBHEHUE, ONMMCHIBAIONIEE IPAHUILY NMPHUHATHS PELIECHUs Ul pa3fesieHus
JIByX KJIACCOB HA PUCYHKE, IIPEJICTABICHHOM HIKE.

I I'panuira pemenus

Xy

8. Ckombko  KiaccUUKATOPOB HEOOXOJUMO TIOCTPOWUTH TPH PEIICHHH 3a7adu
KJIacCU(UKAMK sl TSTH KJIACCOB C HMCIOJIB30BAaHUEM JIOTUCTHYECKOM perpeccu M Mmoaxoja
«OJIVH TIPOTUB BCEX»?

9. U300pazute HEUPOHHYIO CETh, KOTOpas IMO3BOJIAT PEaIM30BaTh  OIEPAIUIO
noruyeckoro M. Ykaxkure KOHKpETHBIC 3HAYCHHS KO3 (QUIITMESHTOB.

10. Kakue ®3 clenymommx JIOTHYECKHX  OMepaluil  Helb3s  peaau3oBaTh C
MCIIOJb30BAaHUEM OJJHOTO CUTMOHUIHOTO HEMpOHA?

a) .

0) NJIN.

B) HE.

r) Uckmouaromee NJIN.
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Tect mo temam Ne 4 u Ne 5
HckyccTBeHHbIE HEWPOHHBIE ceTu (00ydeHue). PekoMeHnaauu no NpuMeHEeHUIO allrOPUTMOB
MaumHHoro o0yudenus. [loctpoenue cucrem MamHHOro o0yuenus. Onruyeckoe
pacro3HaBaHue CUMBOJIOB. DopMupoBaHue 6a3bl JaHHBIX

1. Kak Ha3bIBaeTCs aNrOpPUTM, UCIIOJIB3YEMBIil sl 00ydeHHsI HEHPOHHBIX CETel MPSMOTo
pacrpocTpaHeHus?

2. JInsg KakoW MeTu B MalIMHHOM OOYYEeHHWH HWCIOJB3YeTCS TPOIeaypa TpaaueHTHOU
pOBEPKU?

a) bopr0a ¢ mepeoOyueHrEM HEHPOHHOM CETH.

6) OO0yueHue HEMPOHHOM CETH.

B) IlpoBepka mpaBUIBHOCTH pabOThl PpPEaTU30BAHHOIO AJITOpUTMa OOpPATHOTO
pactipoCcTpaHEHHS OUTHOKH.

r) bopsba ¢ HenooOyueHrneM HEHPOHHOMN CETH.

3. B "em mpolGiema anropuTMa MamIMHHOTO OOydYEHHs NMPH BHIOPAHHBIX IMapaMeTpax
peryJsipu3alnuyu B 00JaCTH, OTMEUYEHHON Ha pUCYHKeE?

a) HemoobOyuenne.

0) [lepeoOyuenue.

T.(QY)

Omrnbka

J,(Q9)
A

4. Tlocne oOyueHus kiaccudukaTopa TOJYYCHBI CIEAYIONINE KpPUBBIC OOYYCHHS IS
00yyaroIero ¥ MpoBEpOYHOTO MHOKECTB. B yem mpobnema o0ydeHHoro anropurma?

a) HenooOyuenmue.

6) IlepeoOyuenue.

T(Q9)

bonemoit
IIPOMEKYTOK !

/7 QW)

Pazmep obyuaromeit
BBIOOPKH

Ommnoka

v

5. Kakue neicTBusS MOKHO MPEANPUHATH B CiIydae MepeoOydueHus: aroputMa Ha 0aze
JIOTUCTUYECKON perpeccun’?
a) [TomyuyuTs GoJbIIE TPEHUPOBOUHBIX IIPUMEPOB.
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0) [lonbITaThCS1 YMEHBIIUTD YUCIIO CBOWCTB.

B) [lonbITaThCs NOMYYUTh JONOJIHUTENbHbBIE CBOMCTRA.
r) [lonbITaThCS YMEHBIIUTH MIApAMETP PETYJIIPU3ALIUU.
1) ITonpITaThCs yBEIMYUTH HAapaMETp PeryIsipU3alii.

6. [Ipu pemenun 3amaun OunapHOW kiaccupukamuu aias 1000 TecTOBBIX MPUMEPOB

NIOJTYYEHBI Pe3yJIbTaThl, IPECTaBICHHbIC B Ta0nuie Huxke. YeMy paBHBI TouHOCTH (Precision) u
nonHoTta BeIOOpKU (Recall) knaccugukaropa?

JleiicTBUTE TLHBII KTTIace

5 1 0
C : 1 85 890
o

(ﬂ_.?

e 0 15 10

7. Jomyctum, oOydeH kimaccudukarop Ha 0asze joructudeckon perpeccuu. [Ipu sTom
nopor kinaccudukaropa Haxonutcs B Touke 0.5. UTo mpom3oiaer ¢ KIacCU(PHUKATOPOM, €CIu
ATOT mopor OyeT yBeiaudeH 10 0.77

a) Kinaccudukarop OyeT BeposiTHO UMETh 0oJiee BBICOKYI0 TOYHOCTH (Precision).

0) Kimaccudukarop OyaeT BepoITHO UMeTh 0oJiee BRICOKYIO MOTHOTY BbIOOpKHU (Recall).

B) TOYHOCTH ¥ MOTHOTA BEIOOPKH BEPOSITHO HE H3MEHSTCSI.

8. Ha ocHoBe kakoro noaxoJa B JICKHMOHHOM MAaTCpHaJIC BBIIIOJIHAJIOCH ACTCKTUPOBAHUC
obyacrelt TekcTa (Menexo10B) Ha MUPPOBBIX N300paKESHUSIX ?

9. [Ipu ananm3e MPOM3BOIUTEIHLHOCTH KOHBEHEPHON CUCTEMBI PACIlO3HaBaHHUSI CHUMBOJIOB
MMOJTYYCHBI CIICAYIOIINEC PC3YyJIbTAThI:

eTEeKTHPOBaHHE CerMeHTaIHA PacnozxaepaHHe
[ H306paxeHHe A ]—)[ H
TeKCTa CHMEOIIOB CHMEOIIOB

KommoHeHT TouHOCTH
Bea cacrema 70%
JleTeKTHpORAHHE TEKCTA 72%
CerMeHTAIIHA CHMBOIOB 82%
PacnoznaeanHe CHMBOJIOB 100%

Kaxkue u3 crnenytonux yTBepxkaeHU BEpHbI?

a) Ecam MBI mprxoanM K B BBIBO/Y O TOM, YTO OIIMOKM paOOTHI CHCTEMBI BO3HHKAIOT W3-
3a mepeoOyueHHs] CUCTeMbl PAclO3HABaHUs, TO, BO3MOXHO, CTOMT HMPUJIIOKHUTH 3HAUUTEIIbHBIC
YCWJIHS TIPH TTOTY9EeHUH JOTIOIHUTEIBHBIX TPUMEPOB ISl 00Y4EHHsI CHCTEMBI PAacIIO3HABAHMUS.

0) He umeeT cMmbiciia yimydniath CUCTEMY paclo3HaBaHUs, Tak Kak oHa paboraer co 100%
TOYHOCTBIO.
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B) He umeer cwmbicna npukiaabiBaTh OOJbIINME YCWINS JUIsl MOJEPHU3ALMU CHCTEMBI
JNETEKTUPOBAHUs TEKCTA.

r) TpeOyercst MPUIOKHUTH 3HAYUTEIBHBIC YCHIIHS TIPU COOPE JIOTI. JaHHBIX IS O0YUYCeHHUs
CUCTEMBI IETEKTUPOBAHUS TEKCTA.

10. OT™meThTe TUTIOCHI, KOTOPBIMU 00JIaZIaeT aHATU3 MPOU3BOIUTEIHHOCTH KOHBEHEPHOM
CUCTEMBI?

a) [IpenocraBnenne nHMOPMAIMH O KAYECTBE paOOTHI OTJCIILHBIX OJIOKOB BCEH CHCTEMBI
¥ TIOHUMaHHUE TOTO, KAKHUE MOJICUCTEMBI CTOUT yJIydIaTh, & KAKHE — HET.

0) [lonnmanue 0 HEJOOOYUYCHUH U TTePeOoOYICHUN CUCTEMBI.

B) [loHnMaHue TOTO, KAaKOW aJITrOPUTM MAIIUHHOTO OOYYEHHUs SBISCTCS HamOosee
TOJIXOISLINM JUTsi 00ecTiedeHHs pab0TOCTIOCOOHOCTH OTICNIbHBIX OJIOKOB KOHBEHeEpa.

Tect mo Temam Ne 6 u Ne 7
Knacrepuzarus. AHanu3 riiaBHBIX KOMITIOHEHT

1. Yo Takoe kiactepuszanus?

a) Omeparlusi, HalIpaBJICHHAs HA BOCCTAHOBJICHUE UCXOAHBIX TAHHBIX U3 3alTyMJICHHBIX.

0) IIponecc pazOueHNs MHOYKECTBA BEKTOPOB ITPU3HAKOB Ha TTOIMHOKECTBA.

B) Omepanusi, HampaBlieHHass Ha  pa3OueHue 1UGPOBOro  M300paKeHUs  Ha
HETICPEKPhIBAIONINECST 00JIaCTH, TOKPHIBAIOIIUME BCE W300paKEHUE W OJHOPOJHBIC II0
HEKOTOPOMY TPU3HAKY.

2. Jlnd petieHus: Kakod U3 CIeIyIOMNX 3a7a4 noaxoauT anroputm K-cpennux?

a) JlaHbl 3amvcu O TIpoJake MPOIYyKTOB B MarazuHe. HeoOXoAuMO MPUHSTH PEIICHHUE O
TOM, Kakue MPOAYKTHl YacTO MOKYMAIOTCS OJHOBPEMEHHO W JOJKHBI HAXOIUTHCS Ha OTHOU
MOJIKE B Mara3uHe.

0) /lanHo MHOXECTBO HOBOCTHBIX CTaTel, TIIOJYYEHHBIX C pa3HbIX BeO-CalTOB.
OnpenenuTs TPyNIbI CTATeH OTHOCSIINXCS K OJHOM 00IIel Teme.

B) [lanbsr uctopuyeckue 3anucu o mnorone. IIpencka3aTte 00beM 0OCaaKoB 3aBTpa (BBIXOJ
JOJIKEH OBITH HEMPEPHIBHOW BETUYHUHOM ).

r) Jlanbr uctopuyeckue 3amucu o moroje. IIpenckaszath kakod OynaeT moroaa 3aBTpa
(COTHEUHOW WU TOKITHBOM ).

3. IIpeanonoxum, 4To CymiecTByeT TpH cpeaHux 3HadeHns (M1 = [1, 2]T, mz = [-3, 0],
ms = [4, 2]"), BbuMCIEHHBIX Ha OZHOM M3 »dTanoB amroputma K-cpemnmx. IlycTs
tperuposounslii mpumep XU = [3, 1]7. K kaxomy knacrepy 6yzmer otnecen npumep X mocie
BBITIOJTHEHHMSI dTama ONpeIeTICHHs MPUHAIIICKHOCTH IIpUMepa K HEKOTOpOoit rpyrie?

4. CKOJBKO OCHOBHBIX MTapaMEeTPOB HEOOXOIMMO 3a/1aTh B anroputme K-cpeanux?
a) 1.
0) 2.
B) 3.
r) 4.

5.Kak mHa3piBaeTcs anropuTM KIACTepU3alMM, B KOTOPOM IIEHTPHI KIACTEPOB
COOTBETCTBYIOT MMUKAaM paclpeeeHus JaHHbIX.

a) Meron K-cpegnux.

0) Mertox rpadoBoro pazouenus Lu.

B) PexypcuBHbIii rucTorpaMMubiii MetToa Onanaepa.

r) Merton caBura cpeaHero.

6. [lns kakux 1ienei, Kak mpaBuiio, UCTIOJb3YETCs aHAJIU3 TJIaBHBIX KOMIIOHEHT?
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a) CxaTue JaHHBIX.

0) Busyanuzanus 1aHHBIX.

B) bopr0a ¢ mepeoOydeHne alropuTMOB MallTUHHOTO 00y YCHUSI.

r) Yckopenue paboTsl KiIaccuukaTopa, Hanmpumep, Ha 0a3e JOTUCTHUECKON perpeccuu.

7. AHanu3 IrIaBHBIX KOMIIOHEHT U JUHEHHAs perpeccusd — 3TO OAHO U TOXKE?

a) Jla.
0) Her.

8. Kakum cBOMCTBaM yIOBJICTBOPSIET OA3UC IITABHBIX KOMIIOHCHT?
a) OpTOroHaIbHOCTb.
0) basucHble BEKTOpa SIBISIFOTCS COOCTBEHHBIMH BEKTOpA KOBAapHAIMOHHOW MAaTPHIIBI

IAHHBIX.

B) HpeHCTaBHCHI/Ie JaHHBbIX B 0asuce IIaBHBIX KOMIIOHEHT SIBJISIETCS ONTHMAJILHBIM B

CMBICJIE CPEHEKBAAPATUUECKON OIIUOKH.

r) Bce oTBeTH HEBEPHBI.

9. Kax Ha3bIBaroTCd I/1306pa)KCHI/I$I JIUI, (1)OpMI/Ipy10H_[I/IC 0a3uc TIJIaBHBIX KOMIIOHCHT,

pacCcUMTaHHBIN 17151 Oa3bl TaHHBIX JINIT?

10. Kak Ha3pIBaeTCs aITOPUTM KIACCU(PUKANWU JaHHBIX, B KOTOPOM HEW3BECTHBIN

BEKTOp MPHU3HAKOB OTHOCUTCS K TOMY KJaccy, K OTACIbHOMY 3TaJOHHOMY 00pasily KOTOpPOTO
ATOT BEKTOp Haubosiee OIM30K.

a) Jloructudueckas perpeccusi.

0) HeiiponHas ceTh mpsiMOTO pacpOCTpaHEHUSI.
B) MeTon Onwkaiiiero cocena.

r) Meron K-Ommkaimmx cocenei.

1.2. Cnucox BonpocoB 1 (WJIH) 3aIaHUI 1)1 IPOBeAeHNs POMEKYTOYHOH aTTecTAlluN

=

w

12.
13.
14.
15.

Crucox BOIIPOCOB K 9K3aMCHY

UYrto Takoe CKYCCTBEHHBIN MHTEIUIEKT, MAIIMHHOE 00yUYeHHe, TTyOoKoe oO0yueHue?
[Tpumepsr 3amad, pemaeMble B 001aCTH MAIIMHHOTO 00y4YeHUs (00ydeHHUEe ¢ yuuTeaeM U
0e3 yuuTens, CTUMYJIMPOBaHHOE 00y4YEHHUE, SBOJIIOIIMOHHOE 00yUCHHE).

OO111ast TOCTaHOBKA 33JJa4M PETPECCHH.

Uro Takoe rumoresa, mapaMeTpbl MOJICTH M CTOMMOCTHAs (YHKIUS HA MPUMEpPEe 3aJauu
JIMHEWHOM perpeccun?

MuHumu3aius CTOMMOCTHOM (QYHKIUM (HOpMajbHbIE YpaBHEHUS U UHCIICHHAS
OTNITUMU3AIIHS ).

Meto rpaAMEHTHOTO CITyCKa.

MacmrabupoBaHue NpU3HAKOB U HACTPOIKa CKOPOCTH 00YUYEHHS aJlrOPUTMA.

OO01mast mocTaHOBKA 33/1a4M KJIaCCU(UKAIIUH.

Jloructuueckast perpeccusi 1 ee CTOUMOCTHasI PYHKIIHSL.

. 'panuna npuHSTHS peleHus.
. MHorokaccoBast (MyJbTHKIAcCOBasi) KiacCH(UKAIMSA HAa OCHOBE JIOTUCTUYECKON

perpeccu (IoAX0/Ibl «ONH IPOTUB BCEX» U «OJINUH IPOTUB OJTHOTOY).
[Ipobnema HenuHEHHOM KiIaccuUKaIUH.

buonornueckue HEMPOHBI U MO3T.

Mojenb HelipoHa U UCKYCCTBEHHBIE HEUPOHHBIE CETH.

HeliponHsle ceTu psIMOToO pacpoCTpaHEHUS.
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16.

17.
18.
19.
. Perynspuzanus u npodiaema nepeoOyueHus..
21.

20

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.

41.

42.
43.
44,
45.
46.

47.
48.
49.
50.
51l
52.
53.

54.
55.
56.
S7.
58.

[Ipumepsl peanu3anuu JIOTMYECKUX OINEpaliii Ha OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX
ceTen.

Knaccudukanus pyKonucHbIX HU@p.

Knaccugukaius 00beKTOB B CIOXKHBIX CIICHAX.

MmuoroknaccoBas knaccuduranms 1t MTHC.

PerynspuzoBaHHasi CTOMMOCTHAsE QYHKIMS ISl JIMHEWHOMN W JIOTUCTHYECKOW PETPECcCHH,
MNHC npsimoro pacnpocTpaHeHUsl.

Anroput™M 00paTHOTO PACTIPOCTPAHCHUS OITUOKH.

I'paguentHas mpoBepka.

[TpoGiema cummerpuunoctr BecoB MHC.

OTnagka anropuTMOB MAIIMHHOTO O0YYEHHUSI.

Urto Takoe quarHocTuxa?

Onenka paboTOCIIOCOOHOCTH TUTIOTE3HI.

Ooyuatoriee, MPOBEPOYHOE M TECTOBOE MHOYKECTBA JAHHBIX.

Anroput™ BEIOOpa MOJIEIH.

[TonGop napamerpa peryssipu3aiuu.

Kpusbie 00y4enus.

AHanu3 ommooK.

MeTpuky OmMOKH JIsi aCCUMETPUYHBIX KIacCOB.

MamuHHoe  oOyueHue B 3aJad€  ONTHYECKOrO  PACIO3HABAaHUA  CHMBOJIOB
(leTeKTUpOBaHUE TEKCTa, CETMEHTAIIUS CHMBOJIOB, KJIaCCU(UKAIUS CUMBOJIOB).

UYro Takoe CKOIb3A1Iee OKHO?

dopmupoBaHue OONBIIOTO KOJIWYECTBA MAHHBIX JIA PEUICHHs 3aJa4dl MAaIIMHHOTO
00yueHwusl.

AHanu3 Tpou3BOAUTENFHOCTH KOHBEHEPHON CUCTEMBI.

Uto Takoe kimactepuzamus?

Pa3HOBHIHOCTH aNTOPUTMOB KJIaCTEPU3AIH TAHHBIX.

Anroputm K-cpemnux (croumocTHas (GyHKIMs, cioydyaiiHash WHHUIMATW3ALUs, BBIOOD
YHUCia KJIacTepoB).

[Tpumepsr wucnons3oBanust anroputma K-cpegnux st 006paboTku  1U(POBBIX
HU300paKeHUI.

3ajada COKpalieHus: pa3MEpPHOCTH JIaHHBIX.

Obmas popMynHpOBKa aHAJIKM3a ITIABHBIX KOMIIOHEHT U €r0 peaju3alus Ha MPaKTHKeE.
Br16op uncia riiaBHbBIX KOMIIOHEHT.

PexoMeHnaanuu 1o npuMeHEHUIO aHAJIW3a IJIaBHBIX KOMIIOHEHT.

Pacrio3naBanue JMIl C UCHOIB30BAHUEM aHAIHM3a TJIABHBIX KOMIIOHEHT (POCTPAHCTBO
7M1, COOCTBEHHBIE JIUIA, CTPYKTYpa aJropuT™Ma pacro3HaBaHUs JIHII).

Oo1ee onvcanue MpoOIEMbI JETCKTUPOBAHUS JIUILL.

[Ipu3Haku, UCIONIb3yeMbIe B aJITOPUTME JETEKTUpOBaHuUs Ul Buona/Jl>xoHca.

Kackan knaccugukaropos.

HHTerpanbHbie N300pasKeHHS.

Cnalsle K1accupuKaTophl.

Komurer kimaccudpukatopoB u OyCTHHT.

HNannaple st oOy4eHHs Kackala KiIacCu(PUKAaTOpOB M TECTUPOBAHUE alNTOpHUTMA
Bwuoma/Jl>xoHca.

OO611as mocTaHoOBKa 3aJja4i O0yYeHHs Ha OOJIBIINX 0a3ax JaHHBIX.

CroxacTuuecKuil rpalueHTHBIA CITYCK U MUHUTPYIIIOBOM TPAIUCHTHBIN CITyCK.
OmnnaitH-oOy4eHHeE.

Texuonorus MapReduce u pacnapasuieMBaHue TaHHBIX.

[TpoGnema riry6okoro o0ydeHusl.
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59. Apxurektypa CBEPTOYHONH HEHPOHHOW ceTH (CBEPTOUHBIA CIIOH, CIOW MpPOpEKUBAHUS,
HOJTHOCBSI3HBIE CIION).

60. O0yueHue CBepTOYHOM HEHPOHHOU CETH.

61. [IpenBaputensHoe 00y4YeHHE U ABTOIHKOIEPHI.

62. [Ipumepsl MCTIONB30BaHUS CBEPTOYHBIX HEWPOHHBIX CETEH Ui PEIICHHS Ppa3IHIHBIX
NPaKTUYECKHX 3a/1a4.

KpHTepI/IH OLICHUBAHHUSA O0TBETOB HA BOIIPOCHI omiera

. Bricoxkui
. IIpoaBuHYyTBII
. IloporoBslii ypoBeHb YPOBEHb
Kpurepuii YPOBEHb
(Ha «YI1OBJIETBOPHUTEIbHOY) (Ha
(Ha «XOpOoLI0»)
«OTJIHYHOY)
CooTBeTcTBHE XoTst Obl yacTHUHOE (HE [TonmHoE [TonmHoE
OTBeTA OTHOCSILIEECS K BOIPOCY HE
BOIPOCY MIOJVIC)KUT MPOBEPKE)
Hannumue Nwmerorcs OTAEIbHBIE MHoro Ectb
NpUMepPoOB MIPUMEPBI MIPUMEPOB MPaKTUYECKHU KO
BCEM
YTBEPKICHUSIM
Conepxanue [TonsTuitHbie Bompockl u3noxkeHsl ¢ | OTBer moutu noi- | McuepnsiBaro-
OTBETA KinaccupuKausMy, MPOOJEMHBIE C | HbIH, 0€3 OMMOOK, | MM MOTHBIHA
MMOCTaHOBKOM POOIEMBI Y | HE XBATa€T OTAECb- | OTBET
W3JI0KEHHEM  Pa3JIMYHBIX  TOYEK | HBIX JIEMEHTOB U
3pennsi. HMmerorcs OmMMOKHM WM | TOHKOCTEH
POOEBI.

2. Onucanue npoueaypbl BbICTABJICHHUS OLEHKH

W3yuenne AUCUUIUIMHBI 3aKaHYMBAETCs 3a4eToM. /[y MOArOTOBKM OTBETa Ha BOIPOC
Ounera oTBOIUTCS HE MeHee 40 MUHYT.
OreHKa «3a4TEHO» BBICTABIISIETCS, €CJIM OTBET HA BOIIPOC OMJIETA JJaH HE HMXKE, YEM Ha
IOPOrOBOM YPOBHE.
OreHKa «HE 3a4TE€HO» BBICTABISAETCS, €CIM OTBET HAa BONPOC OmieTa JaH HUXKE, YeEM Ha
IOPOrOBOM YPOBHE.
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IIpuniaoxenne Ne2 k padoueil nporpaMMe JUCHHIINHBI
«O0padoTKka 00IbIINX JAaHHBIX H CHCTEMbI HCKYCCTBEHHOT0»

MeToauueckue YKa3aHud 1JIsl CTYACHTOB 110 OCBOCHUIO TUCHUIIJIMHBI

OnHOil W3 OCHOBHBIX (OPM YCBOGHHS Y4YeOHOrOo Marepuana 10 JUCHUTUIAHE
«O0padoTka 00JbIIMX JAAHHBIX M CHCTEMbI MCKYCCTBEHHOI0» SIBISIETCS CaMOCTOSATENbHas
paboTa cTyaeHTa, MpUYeM B JOCTATOYHO OojbmoM oObeme. [lo BceM TemaM TpemayCMOTPEHBI
3aJaHusl CaMOCTOSITENIbHOW paboThl, Ha KOTOPBIX HPOMCXOIHUT 3aKpEleHHE H3YYEHHOTO
MaTepHaia U 0TpadOoTKa HaBBIKOB aHAJIN3a U CUHTE3a CUCTEM Ha 0a3€ METOM0B UCKYCCTBEHHOIO
UHTEJUIEKTA.

W3ydenne nuctIuiMHbl 3akaHduBaeTcsi 3a4eToM. OleHKa BBICTABISIETCS HA OCHOBAHWUU
YPOBHsSI C(POPMHUPOBAHHOCTH YKa3aHHBIX KOMIIETCHLIMH, KOTOPBIA OLICHWBAETCS KaK CpPEIHs
OILICHKa [0 COBOKYIHOCTH IapaMeTpOB: OLIEHKH 3a CaMOCTOSITENIbHBIE 3aJaHUSl U OTBETHl Ha
BOIIPOCHI OHJIETA.

OcBouthb BOIpOCH IUCHUIUIMHBL «OQ0padoTka OO0JBIMIMX [JAHHBIX M CHCTEMbI
HCKYCCTBEHHOI'0» CaMOCTOSATENbHO CTYJIEHTY JAOCTaToyHO cioxHo. [locemenune Bcex
NPEIYCMOTPEHHBIX JICKIIMOHHBIX 3aHATHHA W 3aHATUH IO BBIMOJHEHHUIO JIA0OPATOPHBIX padoT
SBJISIETCSA COBEPIICHHO HEOOXOAMMBIM. be3 yIOpHBIX U peryysipHbIX CaMOCTOSITENbHBIX 3aHATHH
B TEUEHHE CEMECTPA CAATh 3a4eT MPAKTUUECKU HEBO3MOXKHO.





