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1. lesiu 0CBOEHUSA TUCIUTIIHHBI

Ilenpto ocBoeHuss aucuuIUIMHBL «MammHHOe oO0y4eHHe» SBISIETCS U3Y4YEHHE
CTyAcHTaMH 3(P(GEKTUBHBIX AITOPUTMOB COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTO HMHTEIICKTA,
BKJIKOYadA MCTOAblI MAIIMHHOIO U FHY6OKOI‘O OGy‘-IGHI/I}I, a TaKXC IOJIYUYCHHUC OIIbITa
UX MPAKTUIECKOTO TIPUMECHEHUSI.

B nponecce npernogaBanvs JUCHUIIIMHBI PCIIAIOTCA CIICAYIOIINUEC 3aJaun:

— O3HAKOMJICHHUEC C METOAaMHU O6y‘I€HI/I$I C YUHUTCIICM,

— O3HAKOMJICHHE C METOJIaMH 00yUYeHUs 0e3 YUUTes;

— W3yYCHHE AITOPUTMOB ITyOOKOTO O0YUCHUS;

— TPaKTUYECKOE MCITOJIb30BAaHHUE AITOPUTMOB MAIIMHHOTO O0yYEHHUSI.

2. Mecro nucuumiinHbl B cTpykrype OIl 6akanaBpuara

JlanHast TUCHUIUIMHA OTHOCUTCS K AUCLUILIMHAM I10 BBIOOPY.

OHa OCHOBBIBAa€TCS HAa 3HAHMAX, MOJYUYEHHBIX NpU HU3yYeHUH JucHUIUINH: «Teopus
BEPOATHOCTEHW M MaTeMaTHuyecKas CTaTUCTHKa», «Bapuanuonnoe ucuucieHue» u «YUucieHHbIe
METOABD».

3HaHUS ¥ HaBBIKY, MOTYYECHHbIE IPU U3YyYEHUH JaHHON AMCUUILINHBI, OyyT BOCTpeOOBaHbBI
IIPY BBITIOJTHEHUH BBITYCKHBIX KBaTU(PUKAIMOHHBIX paboT, a TakKe B MOCIEAYIONICH TPYI0BON
JESTENIbHOCTH 00YyYaromXcsl.

Cnenyer OTMETUTH CTPEMUTENBHYIO TUHAMHUKY MOCTOSHHOTO COBEPLIEHCTBOBAHUS CHCTEM
Ha 0a3e METOJOB HMCKYCCTBEHHOI'O HMHTEJUIEKTa, 4TO TpeOyeT OT mpolecca MpenojaBaHus
MOCTOSIHHOM JI0paOOTKU U epepaboTKH COOTBETCTBYIOIIMX Pa3/IeIioB.

3. [lnanupyemble  pe3yabTaTbl  O00y4eHMs 1O  JWCOMIUIMHE, COOTHECEHHbIe €
IIAHUPYEMBIMH pe3yJIbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

IIponiecc u3yuyeHMsl QUCLMIUIMHBI HalpaBieH Ha (DOPMUPOBAHHE CIEAYIOLIMX 3JIEMEHTOB
komrereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpereHus cCleayloux 3HAHHM,
YMEHUH, HaBBIKOB U (UJIM) OIbITA AEATEIbHOCTH!

dopmupyemast
NaaukaTop nocTHKeHNs
KOMIIeTEeHIUS Ilepeuenn
KOMIIETEHLIMH
(koa m IVIAHAPYEMBIX Pe3yJbTAaTOB 00y4eHus!
(xox u popmMyJIMPOBKA)
¢dopmyaupoBka)
IIpojdeccuonajbHbIe KOMIIETEHIT
[K-1. Crnocoben | U] TIK-1.1. VYmeer | 3HaTh:
CTPOMTH NPOCTEHIIME | CTPOUTH (DU3UYECKHE U | — METOABI  MAIIMHHOIO  OOy4YeHHs ¢
dusnueckue U | MAaTEMaTHYECKUE MOJIEIU yauTenaeM u 0e3 yuuTens;
MaTEMaTU4IECKHNEC IIpOo1ECCOB, pudopoB, - HOAXOJbI, TIIO3BOJIAIOIINE  BBIIOJIHATH
mMojenu  npuOopos, | OJIOKOB B obnactu HACTPOMKY  IapaMeTpOB  alrOPUTMOB
CXEM, YCTPOMCTB M | DJIEKTPOHHUKHU u MAaIIMHHOTO O0YUYCHHS;
YCTaHOBOK HaHODJICKTPOHUKH - IpUMEpBl  MPAKTUYECKUX  3amad, B
JJIEKTPOHUKHU u KOTOPBIX ~ BO3MOXHO  3(¢eKTuBHOE
HAaHODJIEKTPOHUKHU HCIOJIB30BAaHUE METOAOB  MAaIIMHHOIO
Pa3IU4HOTO o0yueHHs.
(YHKIIMOHATIBLHOTO Ymern:
Ha3HA4YCHHUS, a TAKIKC — pEaIU30BBIBATH AJTOPUTMBI MAIIMHHOIO
HCIIOJIb30BATh O00y4eHHUsI C UCIOJIb30BAHUEM CPEACTB
CTaHJAPTHBIC KOMOBIOTEPHOI'O MOJAECIUPOBAHUS,




IIPOrpaMMHbIE
CpeacTBa
KOMIIBIOTEPHOTO
MOJIETTUPOBAaHUS

nux

- BBITIOJIHATH

0o0y4eHusl.

HAaCTPOWKY  IapaMeTpoB

JITOPUTMOB MAIIMHHOTO OOyYCHHS;
- QaHAJIU3UPOBATh TPABUIBHOCTh PAOOTHI
aJ'II‘OpI/ITMOB MAIInHHOTO 06y‘-I€HI/I}I.
Biaanerp HABBIKAMMU:
MOCTPOEHUS, aHATIU3a U KOMITbIOTEPHOTO
MOJICIUPOBAHUS CHCTEM MAITHHHOTO

4. O0beM, CTPYKTYpPA U COJAepKAHUE TUCHUIINHBI

OO6m1ast TpyA0€MKOCTh TUCIIUIUIMHBI COCTABIISIET 2 3a4€THBIE €AMHUIIBI, 72 aKkaj. Jaca.

Ne Tembl (pa3aenbl) Buabl yueOHBIX 3aHATHIA, DopMbI TEKYILLETO
n/n JUCHUTLINHBI, § BKJIIOYASl CAMOCTOSITEIbHYIO | KOHTPOJISI yClleBaeMOCTH
HX COJAep:KaHHue S padoTy CTyAeHTOB, ®dopMa MPoOMeKYTOUHOI
3 U UX TPYI0€MKOCTh arTrecTalMu
(B akageMHYeCKHX Yacax) (no cemecmpam)
KonrakTHas paGora
) R
=| 8| &| €|gE ¢¢&
S| E| 5| 2|55 58
2| £ &l &|5E §¢&
&1 ¢l 8= ¢
= = 2 | E =
< )
1 |BBenenwue u 0630p 7 1 1,7 |TectupoBanue, 3aJlaHue
MaTepuaia Kypca JUTSE CAMOCTOSITETTEHON
paboThI
2 |JluneitHas perpeccus ¢ 7 1 2 3 |TectupoBanue, 3a/laHue
OJIHOM IEPEMEHHOM. JUTSL CAMOCTOSITEILHOU
JIuHeitHas perpeccus co paboThI
MHO’KECTBOM IE€PEMEHHBIX.
Knaccuduxarms.
Jloructuueckas perpeccust
3 |UckyccTBeHHBIC HEHPOHHBIE| 7 2 2 1 4 |Tectupomanmue, 3a/1aHne
ceTH (IPECTaBICHUE) JUTSL CAaMOCTOSITEIILHOM
paboThI
4 |McKkyccTBeHHBIC HEHPOHHEIE| 7 2 2 1 4 |Tectupomanmue, 3a/1aHne
cetH (00yueHHE) JUTSL CAMOCTOSITEIBHON
paboThI
5 |PexomeHnpanuu mo 7 1 1 3 |TectupoBanue, 3a/laHue
MPUMEHEHHUIO AITOPUTMOB JUTSE CAMOCTOSITETTEHOU
MaITHHHOTO O0yYCHUS. paboThI
[TocTpoenue cuctem
MaITHHHOTO O0yYCHHUS.
OnTudeckoe pacrio3HaBaHue
cumBoJIoB. DopMUpoBaHUEe
0a3nl JaHHBIX
6 |Kmacrepuzanus 7 2 2 3 |TectupoBanue, 3a/1aHne
JUISL CAMOCTOSITENIBHOM
paboThI
7 |AHanu3 riIaBHBIX 7 1 1 3 |TectupoBanue, 3a7aHue
KOMITOHEHT JUTSL CAMOCTOSITETFHOU




paboThI
8 |/lerexTupoBaHUE JTUIT HA 7 1 1 3 |TectupoBanue, 3a/IaHne
OCHOBE aJITOPUTMA JUTSE CAMOCTOSITETTEHOU
Buona//lxoHca paboThI
9 |MamuHHOE 00yUeHHE Ha 7 1 1 3 |TectupoBanue, 3a/laHue
60pIKX 6a3ax JaHHBIX JUTSE CAMOCTOSITETTEHOU
paboThI
10 |['myGokoe oOyueHwme. 7 5 5 1 7 |TectupoBanmue, 3aJlaHue
CBépTouHbIC HEHPOHHBIE JUJIS CAMOCTOSATEIbHOM
CETH paboTHI
Bcero 17 | 17 3 34,7
7 0,3 3auer
Bcero ¢ 3aueTom 17 | 17 3 103 ]| 34,7

Conep:xaHue pa3/ieioB AUCHUTNITHHBI

Tema Ne 1
Benenue u 0030p MaTepuana Kypca

Yro Takoe mammHHOe oOyuenue? Ilpumepsl 3amau, pemraemMble B 00JIACTH MAIIMHHOTO
00ydeHus (0O0ydeHHE ¢ yuuTeaeM u 0e3 yUHUTels, CTUMYJIUPOBAHHOE 00yUYeHHE, YBOJIOIMOHHOE
oOydeHue).

Tema Ne 2
Jluneitnas perpeccus ¢ 0JJHOM nepeMeHHOoM. JInHelHas perpeccusi CoO MHOXECTBOM
nepemeHHbIX. Kimaccudukanus. Jloructuueckas perpeccus

OOmiasi mMOCTaHOBKA 3a/Jayu perpeccud. UTo Takoe TUIOoTe3a, MapamMeTpbl MOACIU U
CTOMMOCTHAs (PYHKIIHS Ha IPUMEPE 3a7a4M JIMHEHHOU perpeccun? MUHUMU3AIMS CTOMMOCTHON
¢yHKIMU (HOpMalbHBIE YPAaBHEHUS U YMCJICHHAs ONTHUMHU3aLus). MeTox TpaueHTHOTO CIyCKa.
MacmtabupoBaHue MPU3HAKOB U HACTPOIKA CKOPOCTH 00YUYEHHS alrOPUTMA.

OOmass mocraHoBKa 3amaud Kiaccudukanuu. Jloructudeckas perpeccuss ©u - ee
ctouMocTHasi QyHkuus. ['panuna npuHsatus pemeHus. MHorokiaccoBas kiaccupukanus Ha
OCHOBE JIOTHCTUYECKOU perpeccuu (IMOAX0IbI «OJIMH MIPOTUB BCEX» U «OJIUH MIPOTHUB OJTHOTOY).

Tema Ne 3
HckyccTBeHHBIE HEUPOHHBIE CeTH (TTPEICTABIICHHE)

[Ipobnema HenuHelHON Kiaccudukanuu. buosornueckne HEHpOHBI W MO3r. Mojenb
HelipoHa U wuckyccrBeHHble Helponueie cetu (MHC). HeiiponHsie ceTtu mpsiMOro
pacnpoctpanenusi. @ynkuuun aktuBaruu MHC. Peanuzanuu oruyeckux omnepanyii Ha OCHOBE
HNHC. Knaccudukanus pykonucHbix mudp. Kmaccupukanuss oObeKTOB B CIOXKHBIX CICHAX.
MmuoroxkitaccoBas knaccudukarms ais MHC.

Tema Ne 4
HckyccTBeHHBIC HEHPOHHBIE CeTH (00y4eHME)

Perynapuszanus u npoGnema nepeoOyuyeHus. PerynspuzoBaHHas cTOUMOCTHas! (YHKLHUS
JUIs. JTMHEWHOW W JIOTUCTUYECKON PErpeccur, HEUPOHHOW CETU MPSAMOr0 paclpOCTPaHEHHUS.
Anroput™M 0o0paTHOro pacmpocTpaHeHus omuOku. ['pamumentHas mnposepka. IIpobrema
cummeTrpuyHocty BecoB MHC.



Tema Ne 5
PekoMeHganuy mo TPUMEHEHHUIO alTOPUTMOB MalMHHOTO o0ydenus. [loctpoenwme
CHUCTEM MamuHHOTO oOydeHus. ONTHYECKOEe paclio3HaBaHWE CUMBOJIOB. DopmupoBaHue 0asbl
JAHHBIX.

Tema Ne 6
Knacrepuzanus

Uto Takoe knacrepuszanusi? Pa3HOBUIHOCTH aIrOpPUTMOB KJIACTEpU3AlUM JIAHHBIX.
Anroputm K-cpennux (croumocTHas (yHKIMS, cCiydaifHash HWHULUATU3aIMs, BbIOOp dwMCIiIa
kiactepoB). [lpumepsl ucnonb3oBanus anroputma K-cpemHux mist 00paboTku IU(POBBIX
U300paKeHHH.

Tema Ne 7
AHanu3 ri1aBHBIX KOMIIOHEHT

3amada COKpalleHus pa3MepHOCTH AaHHBIX. OOmias GopMysMpoBKa aHaNM3a TIIaBHBIX
KOMITIOHCHT U €ro p€ajin3alusd Ha IMPaKTUKC. BBI60p Yquciia rjiaBHbIX KOMITIOHECHT. PGKOMGHI[aI_[I/II/I
110 TPUMEHEHHIO aHAJIN3a TJIaBHBIX KOMIIOHEHT. Paciio3HaBaHue JIHII ¢ MCIIOJIb30BaHUEM aHAITN3a
[JIABHBIX KOMIIOHEHT (IIPOCTPAHCTBO JIMI, COOCTBEHHbBIE JIMIA, CTPYKTypa ajropuTma
pacro3HaBaHUs JIHIT).

Tema Ne 8
JlerekTupoBaHUeE JHII HAa OCHOBE anroputma Buona//lxonca

OOmee omucanue npoOieMbl JeTeKTHpoBaHUs Jul. Ilpu3Haku, MCHOIB3yeMble B AITOPUTME
nerektupoBanus ymi Buona/Jlxonca. Kackan kimaccudukaropos. MlaTerpansHbie n300pakeHMs.
CnaOwie knaccudukaropsl. Komuter xiaccuduxaropoB u OyctuHr. JlanHele miast oOy4yeHus
Kackaja Kiaccu(huKaTopoB U TeCTUpOBaHUe anroputma Buona/J>xoHca.

Tema Ne 9
MammnaHoe o0yueHue Ha OONbIHX 0a3ax JaHHBIX

OOmrast mocTtaHOBKa 3a7auu oOydeHust Ha Oonpmmx Oazax MaHHbIX. CTOXaCTHUECKUH
TPaIUCHTHBIA CIIYCK U MUHUTPYIIIOBON TpaAMEeHTHBIA ciyck. OHnaiiH-o0y4yeHue. TexHomorus
MapReduce u pacnapayuieaBaHnue TaHHBIX.

Tema Ne 10
['my6okoe o0yuenue. CBEPTOUYHBIE HEUPOHHBIC CETH

[Ipobnema riybokoro oOydeHus. ApxutekTypa cBéprounoit Herponnou cetu (CHC)
(cBEPTOUHBIN CJIOH, CIION TpOpeXUBaHUs, NOTHOCBSA3HBIE ciou). Dynknuu aktuBanuun CHC.
OcnoBubie Tunbl apxutektyp CHC. OOydeHne cBEPTOUYHONW HEHPOHHOW CETH. AyrMeHTaIus
nanHbiX. IlpeaBapurensHoe oOydeHue U aBTO3HKOZEpHl. Ilpumepsr ucnonbszoBanus CHC s
pelIeHUs pa3IMYHbIX MPAKTHYECKUX 3a7au.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTMH, B TOM 4YHCJIE€ TEXHOJOTHH IJIEKTPOHHOI0 O0y4YeHUsl W
JAUCTAHIIMOHHBIE O00pa3oBaTejibHbIE TEXHOJOTHH, HCHOJb3yeMble TPH OCYIIeCTBIECHHH
00pa3oBaTeIbLHOIO NMPoIecca MO0 JUCHUILIHHE

B mpomecce 00yueHHs COOTBETCTBYIOIICH IUCHUIUIMHE WCIOJIB3YIOTCS CIEAYIOIINE
o0pa3oBaTelbHbIC TEXHOJIOTHU:



BBoaHas seknusi — JaeT MepBOE€  LIEIOCTHOE TPEACTAaBI€HHWE O JIUCLHUIUIMHE
U OPUEHTUPYET CTYJIECHTAa B CHUCTEME M3YyUYEeHHsS AAHHOW AMCHUIUIMHBL CTYJIEHTHI 3HAKOMSTCS
C Ha3HAUYEHHEM WU 3a/ladyaMH Kypca, €ro poJIbl0 M MECTOM B CHUCTEME YYEOHBIX IUCHUIUIMH
U B CHCTEME TOJTOTOBKM B IesioM. JlaeTcs KpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKU
U IIPaKTUKH, JIOCTHXKEHUS B OTOW cdepe, HMEHAa U3BECTHBIX YUYEHBIX, H3JararTcs
NEepCHEeKTUBHBIC HaNpaBlieHUs ucciaeaoBaHuil. Ha 3Tol IeKuu BBICKA3bIBAIOTCS METOJUYECKUE
U OpraHU3alMOHHbIE OCOOCHHOCTH Pa0OTHl B paMKax NaHHOW NUCUUIUIMHBI, a TakXe JaeTcs
aHaJIN3 PEKOMEHIyeMOM yueOHO-METOJMUECKOM JIUTEPaATyPHI.

AxageMuveckasi JeKIus (WIH JICKIUs 00IIETo Kypca) — MOCJIeI0OBATEIbHOE U3JI0KEHUE
MaTepuana, OCYILIECTBIAEMOE NPEUMYIIECTBEHHO B BHJE€ MOHOJIOTa IPENnojaaBaTelis.
TpeOoBanusi K aKageMHUYECKOW JICKIIMH: COBPEMEHHBIM HAy4HBIH YPOBEHb W HACBHIIICHHAS
WH(OPMATUBHOCTh, yOETUTENbHAs apryMEHTalus, JOCTYIHAs W TIOHSATHAs peyb, YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHUM,
(axToB.

IIpakTnyeckoe 3aHATHE — 3aHATHE, MOCBSILEHHOE OCBOECHUIO KOHKPETHBIX YMEHUU H
HAaBBIKOB M 3aKpPEIUICHUIO TMOJMYYEHHBIX Ha JIEKIUSAX U B PE3YyJIbTaT€ CaMOCTOSTEIIbHOU
MIOATOTOBKH 3HAHUH.

Koncyabraumusa — 3aHdTHe nepel MPOBEACHUEM HK3aMEHa, Ha KOTOPOM IMPOBOAMTCS
KOHCYJIbTUPOBaHUE MO0 U3yUYEHHOMY MaTepuaiy, GopmMaM 3aaHUil UTOTOBOTO KOHTPOJISL, OTBETHI
Ha BOIPOCHI CTYJICHTOB IO AUCLUILIMHE.

6. Ilepeyenb JMIEH3MOHHOr0 M (WJH) CBOOOAHO PACHPOCTPAHSAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, HCMOJIb3yeMOro IMpPH OCYIIECTBJICHUH O00pPa30BATEJbHOr0 Mpolecca o
AUCHUTLIIUHE

B mpomecce ocymiectBieHuss 00pa3oBaTENBHOTO — Mporecca MO JAUCHUTUIINHE
UCIOJIB3YIOTCS:

it (hopMHUpPOBAHUS MATEPUANIOB IS TEKYIIETO KOHTPOJIS YCIEBAEMOCTU U TPOBEACHHS
MPOMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOAMUYECKUX MAaTEpUAJIOB MO TUCHUIUIMHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepedyeHb COBpeMEHHBIX NPOPeCcCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX IPH OCYIECTBJICHHH 00pa30BaTeIbHOIO0 NMpouecca 1o
JUCIHUIIMHE (MPUA He0OXO0UMOCTH)

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Mpolecca IO JUCIHMILUIMHE
UCIOJIB3YIOTCS:

ABToMarusupoBaHHas ~ OubnanoreuHo-uHpopmannonnas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOWl  JMTepaTypbl, pPecypcoB
HHG(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTH «UHTepHeT» (MpH HEOOXOAMMOCTH),
PeKOMeHIyeMbIX [IJIsl 0CBOEHUSI I CUMIIIMHBI

a) OCHOBHAS JIUTEepaTypa

1. I'emur A.X., MarseeB A.C. BBexgeHne B MareMaTH4YeCKyl0 TEOpHIO0  00y4YaeMbIX
PAaCIO3HAIOIINX CUCTEM M HEUTPOHHBIX ceTel: yuebHoe mocodue. — CII06.: M3a-Bo C.-IleTepO.
yH-Ta, 2014.

0) 1OMOJIHUTEIbHAS JTUTEepaTypa
2. Mecreukuii JILM. Maremarndeckue METOJIBI paclo3HaBaHUS O0pPa30B: Kypc JICKIUHA. —
M.: Hannonansnsiit OTKpbITEIH YHUBepcuteT «MTHTYUT», 2008.



B) pecypchbl ceTn «AHTEepHET»:
OnexTpoHHas 6ubimoreka yueOHbIX MaTepuanoB Spl'y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0AMMAas VISl OCYLeCTBJIECHUS 00pPa30BaTEeIbHOI0
npouecca no JMCUMIUInHe

MarepuanpbHo-TeXHUYECKas 0a3za, HeoOXoauMas JJIs OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CIEIUATbHbBIE TOMEILIECHHUS:

— y4eOHbIe ayAUTOPUH IS IPOBEICHUS 3aHATUH JIGKIIMOHHOTO THUIIA;

— y4eOHble ayAUTOPUHU I IPOBEICHUS TPAKTUUECKUX 3aHATHI;

— y4eOHble ayAUTOPUHU IS IPOBEJICHUS TPYNIOBBIX U MHAUBHUIYAIbHBIX KOHCYJIbTAIHM,

— y4eOHble ayIUTOPUU JJsi TPOBEACHUS TEKYIIEro KOHTPOJISI W IMPOMEXKYTOUHOU
aTTEeCTallUu;

— TIOMEIICHHUSI JIJTSI CAMOCTOSATEIBLHOU PaboThI;

— TMOMEIICHHUS JIJISI XPaHSHUSI U TPO(PHIAKTUYECKOTO 00CITY)KUBAHHS TEXHUIECKHX CPEICTB
oOydJeHwUs.

[TomemeHust 1JisE CaMOCTOSTENBHON PAOOTHl O0YUYAIOUTUXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» M olecreueHueM JocTyna B
AIIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENLHYIO CPEAY OpTaHU3aIUH.

Yucno mocaJouyHbIX MECT B ayJUTOPUH Ui 3aHATHI JEKIMOHHOTO TUMa Oojblie 100
PaBHO CIIMCOYHOMY COCTaBY TPYMIIBI 00yYaIOIUXCS.

Yucno mocaJoyHbIX MECT B ayIMTOPUU TSI MPAKTHUECKUX 3aHATHH OoJblie JU00 paBHO
CIIUCOYHOMY COCTaBY T'PYIIIIBI 00YYarOIIHXCS.

ABTOD:
Joruent kadeapbl nHGOKOMMYHUKALUH
U paano(u3uKu, K.T.H. B.B. XpseB




IIpunoxkenne Nel k padoueil nporpaMme AUCHUILINHBI
«CHCTeMBbI HCKYCCTBEHHOI0 HHTEJLJIEKTA»

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 TPOBe/IeHNUS] TEKYIIeld M MPOMeKYTOYHOI aTTeCTALMU CTYIeHTOB
Mo JUCIHUILJINHE

1. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepPUAJIbI,
He00X0AuMBbIe VIl OLCHKH 3HAHNH, yMeHMIi, HABLIKOB M (MJIM) ONBITA JeSITeIbHOCTH,
XapaKTepU3yIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIH I

1.1. KoHTpoJibHbIE 32JaHNSI U HHbIe MATEPHAJIbI,
HCNOJb3yeMble B MIpoLecce TeKyllel aTrecTanun

3agaHus AJ151 CAaMOCTOSITEILHON PadoThI

1. Ilpunymaiite npumep aHaIM3a CTATUCTUYECKUX JAHHBIX C UCIOJIb30BAaHUEM JIMHEHHON
perpeccur ¢ OJIHOM MEPEMEHHOM.

2. Ilpunymaiite npumep aHannu3a CTaTUCTUYECKUX JAHHBIX C UCIOJIb30BAHUEM JIMHEHHON
perpeccuy co MHOKECTBOM MEPEMEHHBIX.

3. Ilpuaymaiite mnpuMep aHanM3a CTATUCTUYECKMX JIAHHBIX C  HUCIOJIb30BAaHUEM
JIOTUCTUYECKOUN perpeccum.

4. llpunymaiiTe nmpumep aHajiu3a CTATUCTUYECKHX JAHHBIX C UCIMOJIb30BAHUEM IOJXO0Ja
«OJIMH TPOTHUB BCEX» HA OCHOBE JIOTUCTUYECKOW PErpeccCuy, a TakKe HEHPOHHOH CEeTH
MPSIMOTO PaCIPOCTPAHEHUSI.

5. PazpaboraiiTe CTPyKTypHYIO CXEMy aJrOpuTMa OOyYECHHS HEUPOHHOM CETH MPSIMOTO
pacnpocTpaHeHusl.

6. IlpuagymaiiTe npuMep aHaIW3a  CTATUCTUYECKUX  JIAHHBIX  C UCMOJb30BAHUEM
peryisipu30BaHHONW JMHEWHOW perpeccud MpH HU3yYeHHH NpoOIeMbl HEI000ydeHUs
MOJIEJIEH.

7. llpugymaiTe TpuUMep  aHAIM3a  CTATUCTUYECKUX  JIaHHBIX € UCIOJb30BAHUEM
peryJsIpu30BaHHOM JIMHEHHON perpeccud Mpu HM3YYSCHUH MPOOJIEMBbl TEpeoOyICHHS
MOJIEIIEH.

8. Uemy paBHO 3Hau€HHE PETYJSIPU30BAHHOM CTOMMOCTHON (DYHKIIMU IS CiTydasi, Korja
BCE MapaMeTpbl MOJEIIH, & TAKXKE MapaMeTp peryJispu3aliu paBHbl equHuLe?

9. Uemy paBHBI 3HAYCHUS MapaMeTPOB OOYYCHHOM MOCIH PETYISIPU30BAHHON JIMHEHHON
perpeccun i ciyvasi, Korga mnapamerp cxoguMoctd paBeH 0.05, uucno urepanuit
rpagueHTHOro crnycka pasHo 1500, a mapametp perynsipuzanuu paseH 07

10. Yemy paBHO 3Hau€HHE HAWIYYIIETrOo MapaMmerpa peryispusanud u3 Habopa uumcen 0,
0.001, 0.003, 0.01, 0.03, 0.1, 0.3, 1, 3, 10 gt oOy4eHHONW MOACIH MOTMHOMHAIBHON
perpeccu ¢ MakCUMaJIbHOM CTEMEHbIO MOJMHOMHUAIBLHOTO MPU3HAKA PaBHOM 8, korga
napametrp cxomumoctu paeH 0.05, a yucno uTepanuii TpaJUEHTHOTO CIyCKa pPaBHO
1500?

11. Yemy paBHBI 3HaUEHHUS TTAPAMETPOB 0OYUEHHON MOJIEH TTOJIMHOMUAIILHON PErpeccuu u3
MyHKTA 3 /IS HAWTY4IIero o jo0paHHoro mapaMerpa peryisipuzanun?

12. ITpuaymaiiTe mpuMep aHajiu3a CTaTUCTUYECKHX JAHHBIX C UCIIOJIB30BAaHUEM aJTOPUTMA
K-cpennux.

13. [Ipuaymaiite mpumep oOpaOOTKH CTAaTHCTHYECKUX JAHHBIX C UCIOJIb30BAaHUEM aHAIHM3a
[JIABHBIX KOMITOHEHT.



Tect mo Temam Ne 1 u Ne 2
Brenenue u 0030p maTepuana Kypca. JInHeiHas perpeccus ¢ 0JJHON MepeMEeHHOU

1. l'oBopAT, 4TO KOMIBIOTEpHAs MpoOTrpaMMa CIOocoOHa K 00yudeHWto u3 ombita E 110
OTHOLICHHIO K HEKOTOpoi 3amaye T ® KpUTepHio KadecTBa paboTel P, ecium ee
npousBoAuTENbHOCTh Ha T, kak Mepa P, ymydmaercs ¢ onbitoM E. JlomycTum, 4TO aaroputm
MalIMHHOTO O00y4eHuss oOydeH (HAa MHOXKECTBE HWCTOPUYECKMX JAHHBIX O TIOTOE)
npeacKa3biBaTh moroay. Yem B 3ToM cityuae siisiercst E?

a) Cpeau OTBETOB HET IIPABUIIBHOTO.

0) BeposTHOCTB MTpaBUIILHO MPEICKA3bIBATh MTOTOY B OyAyIIEM.

B) Ilpouenypa wuccieqoBaHUS aNrOPUTMOM OOJBIIOTO KOJIWYECTBA HCTOPUYECKHX
JAHHBIX O TIOTOJIE.

r) 3agayda npejcKka3aHus MOro/bl.

2. JlomycTUM HaM HEOOXOJMMO IMpecKa3aTh, OyAeT Wi HeT N0XAb 3aBTpa B 17.00. s
9TOM LIENH MBI )KEJIaeM HCIIOIb30BaTh aJlTOPUTM MalIMHHOro o0ydyenus. Kak B gaHHOM ciydae
OyJIeT TpaKkTOBaThCs 3a/1a4a MAIIUHHOTO O0y4YCHHUS?

a) 3amava KiaccuUKaIUH.

0) 3amava perpeccum.

3. [lomycTuM, 4TO MBI peliaeM 3ajady MpOTHO3MPOBaHUS Ha (QOHAOBOW Oupke. Ham
HeoOxoauMo Tipeackaszarh Oynaet s gosiap CIIIA Beime mo oTHOmEHUIO K pyOsto 3aBTpa. Jms
ATOW IEJM MBI JKeJIaeM HCIIOJIh30BaTh allTOPUTM MalIMHHOTO 00ydeHus. Kak B JaHHOM cirydae
OyJzleT TpaKTOBaThCA 3a7a4a MAITUHHOTO 00y4YeHuUs1?

a) 3amaua KinaccuuKanum.

0) 3agada perpeccuu.

4. Kakoe u3 cneayrommux OnpeaesieHu SBISIETCS Pa3yMHBIM OINPEIEIEHUEM MAIIMHHOIO
o0yueHus?

a) MammnaHoe o0yueHue sBIsIeTCs HayKOM MporpaMMHUPOBAHUS KOMITbIOTEPOB.

6) MamunHoe oO0y4yeHHEe — 3TO O0JIaCThb MCCIIEJOBAaHUS, KOTOpas MpPEIOCTaBIIsET
KOMIIBIOTEPY, HE OyAy4H SBHO 3alIPOrPaMMUPOBAHHOMY, BO3MOKHOCTh K O0yUEHHUIO.

B) MammnHoe o0yueHre 03Ha4aeT U3BJICUEHUE CMbICTIA U3 Pa3MEUCHHBIX JaHHBIX.

r) MamuHHOoe OOydYeHHE SBISETCS 00JIACThIO, TO3BOJIIIONIEH pOOOTY NEHCTBOBAThH
UHTEJUIEKTYaJIbHO.

5. K kakoMy Kiaccy ajaropuTMOB MAIIMHHOTO OOYYEHHUS MOXKET OBITh OTHECEH aJrOPUTM
K-cpennux?

a) O0yuenue 6e3 yuaurerns.

0) O0y4eHHEe C yUUTEIICM.

6. PaccMOTpUM JTMHEWHYIO PETPECCHUI0 C OJHOM MEPEMEHHOW MPUMEHUTEIBHO K 3a/Jade
IIPEICKA3aHMs LIEHbl Ha HEABUXKMMOCTb. YeMy paBHO KOJIMYECTBO M TPEHUPOBOYHBIX IIPUMEPOB
B TabuIe, PEACTaBICHHON HUXKE.

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




7. Berancnuth 3HadeHwe crouMocTHOW QyHkmmu J(Qo, Q1) mist cimydas JUHEHHOU
perpeccu C OJHON TMepeMeHHOW, eciu oOydarolee MHOMXECTBO BBITTISAUT TakK, Kak
npencTaBieHo B Tabmuie Hiwke. [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) ans ciaydas TuHEHHON perpeccuu?

9. SABnsieTcss MM cTOoUMOCTHAs (PYHKIUS JUTsl IMHEWHOW PErPeccCHy ¢ OJHON MepeMEHHOM
BBIITYKJION?

a) Ja.
0) Her.

10. Boibepute  mpaBWIbHBIE ~ BAapHAHTBL,  KOTOPbIE  OMHCHIBAIOT  OCOOEHHOCTH
TPAUEHTHOIO CITyCKA.

a) Ecmu mapameTp CXOIUMOCTHM MaJIGHBKUH, TO TPAaJUCHTHBIM CIIyCK MOXET OBITh
MEJUICHHBIM.

6) Lllar rpaqueHTHOTO CITycKa Ha Ka)KJJOW UTEepaluu SBISIETCS PUKCHPOBAHHBIM.

B) Ecni mapamerp cXoauMOCTH OOJBINONM, TO TPAAUEHTHBIA CITYCK MOMKET MPOCKOYUTH
MUHUMYM. AJITOPUTM MOKET HE CXOJUTHCS WIN JAAXKE PACXOJUTHCS.

Tect mo Temam Ne 2 u Ne 3
JluHeitHas perpeccus co MHOKECTBOM nepeMeHHbIX. Kiaccudukaus. Jloructuyeckas perpeccus.
HckyccTBeHHBIC HEHPOHHBIE CETH (TIPEICTABICHHUE)

1. Anroput™M rpaMEHTHOIrO CIycka 3amyiieH g 15 urepamuit m o = 0.3 B 3amaue
NIOKCKa TapaMeTPOB JUHEWHOM pPErpeccud CO MHOXKECTBOM IepeMeHHbIX. 3HaueHus J(Q)
BBIYHCIICHBl IS Kaxaou wurepanuu. OOHapyxkeHo, uTo J(Q) MEMIEHHO yMEHBIIAeTcs |
IPOJOJDKAeT yMeHbIIaThes nocie 15 urepanuii. Kakoe n3 cienyromux 3aKkiIOU4eHUN SIBISIETCS
paBIOMOJ00HBIM?

a) Jlns myumieit paboTsl anropuTMa HeoOxoaumMo BeIOpaTh o = 0.1, TO €CTh YMEHBIIHTS.

0) st myureit paboTsl anroputMa HeoOXOAMMO BHIOPATh oL = 1, TO €CTh YBEIHYUTD.

B) U3naganeHo BeIOpanHOe o =0.3 sBisgercs 3(PQPEKTUBHBIM BBIOOPOM CKOPOCTH
00y4eHwusI.

2.Tlo kako¥t W3 CIEAYIOMMX MPUYMH KCIOJB3YETCS MAcIITaOMpOBaHUE TPHU3HAKOB B
3a/1aue JMHEHHOM perpeccu CoO MHOKECTBOM MEPEMEHHBIX ?

a) MacmrabupoBaHre IpU3HAKOB MO3BOJISET YCKOPUTh IPAaJUEHTHBIN CITYCK, YMEHbBIIUB
YUCJIO UTEpaAlUi ISl OJTYUYEHUS XOPOIIETO PEIICHHUS.

0) MacmtabupoBaHre TPU3HAKOB IMO3BOJISET HM30€KaTh 3aCTPEBAaHUS B JIOKAIHLHOM
MUHHUMYME [PU UCIIOJIb30BAHUU HOPMAJIbHBIX YPaBHEHUM.

B) MacmtabupoBaHue NMPU3HAKOB MO3BOJISIET YCKOPUTH TPAIMEHTHBIN CITyCK, YMEHBIIIAs
BBIYHCIIUTENbHYIO CTOUMOCTh K0 UTEepaIUU.

3. Ha3soBuTe OCHOBHBIE OTJIMYHS HCHOJIbL30BAHUS aJIroputMa rpaJuCHTHOr0 CIyCka OT
HOPMAaJIbHBIX YPABHEHHI B 3a/1a4€ JIMHEHHON PErpeCCUU CO MHOKECTBOM TEPEMEHHBIX.
a) HeoGxomum BBIOOD O
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0) Her HeoOXxoaumMocTH BBIOUPATH OL.

B) HeoOxoammo MHOTO UTEpaIHid.

r) Het HE0OX0MMOCTH B UTEpaITUsIX.

1) MemyieHHO paboOTaeT, eCIIM YUCIIO MPU3HAKOB OOJIBIIOE.

4. [ToAXOMUT JIU AITOPUTM MALTUHHOTO OOYYEeHHS HAa OCHOBE JMHEHHOW PEerpeccuu co
MHOKECTBOM TIEPEMEHHBIX JJIsI pEIICHUS 3a/1auu Kiaccudukanun?

a) Ja.
0) Her.

5. Jomyctum, dYto 0OyYeH KiacCH(HUKATOp HA OCHOBE JIOTHCTHYECKOM pPErpecCHH,
KOTOPBIiA Mpeicka3bpiBaeT 3HaueHue ho(x) = 0.2 mms HoBoro mpumepa X. Uto 3To o3Havdaer?

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

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

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

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

6. Kak BBIMIAIUT MaTeMaTU4ecKoe BBIPAXKEHHE, OMUCHIBAIOIIEE MPOLENypy OOHOBICHUS
[IapaMeTPOB B aJITOPUTME I'PAJMEHTHOTO CITyCKa JUIsl IOTUCTHYECKON perpeccun?

7. 3anummTe ypaBHEHUE, ONHCHIBAIOIIEE I'PAHMIYY INPHUHATHS PELUICHUS A PA3ICICHUS
JIByX KJIACCOB Ha PUCYHKE, IIPEJCTAaBICHHOM HIKE.

I I'panuma pemenus

8. Ckonpko  KJIacCU(PUKATOPOB HEOOXOAMMO IOCTPOUTH IMPH PELICHUH 33Ja4H
KJIaccu(uKaluy Ui ISATH KIAcCOB € MCIOJIb30BAaHMEM JIOTUCTHMUYECKOW perpeccuu M Mojaxona
«OJIUH TIPOTUB BCEX»?

9. M300pazute HEUPOHHYIO CE€Th, KOTOpas IMIO3BOJIHT pPeajn30BaTh OMEPAIUIO
aoruueckoro W. Ykaxure KOHKpeTHbIE 3Ha4eHHs KOA()(PUIIMEHTOB.

10. Kakue w13 cieylomux JIOTUYECKHMX  ONEepalMil  HEIb3sl  peaiu3oBaTh ¢
MCIIOJIb30BAaHUEM OJJHOTO CUTMOHMIHOTO HEHpOoHa?

a) U.

6) NJIN.

B) HE.

r) Uckmouaromee NJIN.

11



Tect mo TemaM Ne 4 u Ne 5
HckyccTBeHHbIC HEMPOHHBIE ceTH (00yueHue). PekoMeHaanuu mo npuMeHEHHUIO aJrTOPUTMOB
MamuHHOTro 00yuyeHus. IlocTpoeHne cucteM MaliMHHOTO 00yueHus. OnTHYecKoe
pacrio3HaBaHue CUMBOJIOB. @opMupoBaHKe 0a3bl JaHHBIX

1. Kak Ha3bIBaeTCsl alrOPUTM, UCTIOIB3YEMBIH JIsi 00yYeHHUS HEUPOHHBIX CETEH MPSMOTO
pacrnpocTpaHeHus?

2. JIns Kakoil 1eiaM B MAaIlIMHHOM OOYYEHHHM HCIOJB3YETCs MpoIleaypa TpaIlieHTHOU
MPOBEPKU?

a) boprba ¢ mepeobydueHreM HEHPOHHOM CeTH.

0) O0y4eHre HEHPOHHOM CETH.

B) IlpoBepka mpaBWiIbHOCTH pabOTHl PEATM30BAHHOTO AJNTOPUTMAa  OOpPATHOTO
pacrpocTpaHeHHUsI OITHOKH.

r) bopr6a ¢ HerooOyUueHneM HEHPOHHOM CEeTH.

3. B dem mpobGrnema anropuTtMa MalIMHHOTO OOyuYeHHs MpH BHIOPAHHBIX MapaMeTpax
peryJspusamniy B 00J1aCTH, OTMEUEHHON Ha pPUCYHKE?

a) HenooOyuenwue.

0) [TepeoOyuenmue.

J(Q)

Omrmbka

T,(Q9)
A

4. Tlocne oOyueHus kiaccu(HUKaTOpa TOJYYCHBI CIEAYIONINE KpPUBBIC OOYYCHHS IS
00yyYaroIero 1 NpoBEpOYHOT0 MHOKECTB. B uem mpobiema o0yueHHOro anropurma?

a) Henoobyuenwue.

0) [lepeoOyuenmue.

T.(Q9)

bomxemoii
IIPOMEKYTOK!

7 LQY)

Pazmep oOygaromeit
BEIOOPKH

OrmmbKa

v

5. Kakue nmelicTBHS MOKHO TPEANPUHSTH B Cilydae MepeoOydeHHs airoputma Ha 0Oasze
JIOTUCTUYECKOU perpeccuu’?
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a) [TomyuuTth OOJBIIIE TPEHUPOBOYHBIX TPUMEPOB.

6) ITonpITaThCSl yMEHBIIUTD YHCIIO CBOWCTB.

B) [lombITaThCst MOMYYUTH JOTOTHUTEIbHBIE CBOMCTBA.
r) [lonsITaThCsl YMEHBIINTD NTApaMETP PETYIIApPU3ALUH.
1) [lonbITaThCsl YBENTUYUTD MMapaMeTp peryspu3aliu.

6. [Ipn pemenun 3amaum OwHapHOW Kiaccudukaruu s 1000 TecTOBBIX TPUMEPOB

MOJTy4eHBI pe3yJIbTaThl, IPEJICTABICHHBIE B Ta0nuie Hibke. UeMmy paBHBI TOUHOCTH (Precision) u
nostHoTa BeIOOpkH (Recall) kmaccuduxaropa?

JlelicTBUTEILHBII KITacc

= 1 0
S ¢ 1 85 890
= =

0

S 0 15 10

7. Jomyctum, oOydeH kimaccudukarop Ha 0aze Joructudeckon perpeccun. I[lpm sTom
nopor kinaccudukaropa Haxomutcs B Touke 0.5. UTo mpou3oHIeT ¢ KIaCCH(PHUKATOPOM, €CIU
3TOT mopor Oynet yBenaudeH 10 0.77

a) Knaccugukarop Oyner BeposITHO UMETh OoJiee BHICOKYIO TOUHOCTH (Precision).

0) Kimaccudukarop OyaeT BepoITHO UMETh 00Jiee BRICOKYIO MOTHOTY BhIOOpKH (Recall).

B) TouHOCTB ¥ MOJIHOTA BBIOOPKU BEPOSITHO HE U3MEHATCSI.

8. Ha ocHOBe Kakoro noaxoaa B JICKHMOHHOM MAaTCprajIiC BBIITIOJHAIOCH JETCKTUPOBAHUC
obacreit Tekcta (Imenexo/108) Ha MUGPOBBIX U300PAKEHUSIX?

9. Ilpu ananu3e NPOU3BOIUTEIILHOCTH KOHBEHEPHON CUCTEMBI PACIO3HABAHUSI CUMBOJIOB
MOJTyYEHBI CIEAYIOUINE PE3yNbTaThI:

[ e JeTeKTHpOBaHHE CerMeHTaHg PacmozHaBaHHe
TEeKCTa CHMEOIOB CHMEOIIOE
KoMmoHeHT TouHOCTE
Bcd caerema 70%
IeTekTHpORaHHE TeKCTa 72%
CerMeHTAlIHA CHMBOIIOB 82%
PacnozmapanHe CHMEBOJIOB 100%

Kakue u3 crnenyomux yTBepKIeHUN BEpHBI?

a) Eciiu MBI IPUXOIUM K B BBIBOJY O TOM, YTO OLIMOKH pabOThI CUCTEMBbI BOZHUKAIOT U3-
3a mepeoOyueHHs] CUCTeMbl paclo3HaBaHUs, TO, BO3MOXHO, CTOUT IMPHJIOXKHUTh 3HAYUTEIbHbIC
YCUJIHS TIPH MTOJTyYEHUH JONOJHUTENbHBIX IPUMEPOB I 00yUeHHsI CUCTEMBI paclIO3HABaHMSL.

6) He nmeer cmbIcia ynmydiiate CUCTEMY paclio3HaBaHMsA, Tak Kak oHa padoraet co 100%
TOYHOCTBIO.
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B) He mmeer cmbicia mpukiIagsiBaTh OOJBIIME YCHIIHS JUISI MOJCPHH3AIUU CHCTEMBI
JETCKTUPOBAHUS TEKCTA.

r) TpeOyeTcst MPUI0KUTh 3HAYNTEIBHBIC YCUIIHS TIPU cOOpE JOI. TaHHBIX JJI O0yYCHUS
CUCTCMbI ACTCKTUPOBAHUA TCKCTA.

10. OT™meTbTe TUTIOCHI, KOTOPBIMU O0JIaJJaeT aHAJIU3 MPOU3BOAUTEIBHOCTH KOHBEHEPHOMH
CUCTEMBI?

a) [IpenocraBienue nHpopMaIy O KauecTBe pabOTHl OTIENBHBIX OJIOKOB BCEW CHCTEMBI
Y MIOHMMAaHUE TOT0, KAKHE IIOJICUCTEMBI CTOUT YJIyUIllaTh, & KAKUE — HET.

6) [lonumanue o He1OOOYUEeHUH U TTepe0OyUYEeHIH CUCTEMBI.

B) IloHmmanue TOro, Kakoil aJropuTM MAIIMHHOTO OOyYEHHS SBISIETCS Haubosee
MOIXOJISAIINM ISl 00ecTieueHus: paboTOCTIOCOOHOCTH OTAEIBHBIX OJIOKOB KOHBEHepa.

Tecr mo TemaM Ne 6 m Ne 7
Knacrepuzamus. AHaINU3 TJIaBHBIX KOMIIOHEHT

1. Yto Takoe kiactepuzanus?

a) Oneparysi, HarpaBJIeHHAs HA BOCCTAHOBJICHUE UCXOIHBIX TAaHHBIX U3 3alTyMJICHHBIX.

0) [Ipormecc pa3dbueHns MHOKECTBA BEKTOPOB MIPU3HAKOB HA MOJIMHOKECTBA.

B) Onepauusi, HampaBieHHass Ha  pa3OueHue 1HMQpPOBOro  U300paKeHHs  Ha
HelepeKphIBatoniecss 00JacTH, MOKPBIBAIOIIME BCE M300pak€HHE U OJAHOPOJHBIE TIO
HEKOTOPOMY TPHU3HAKY.

2. 154 pelieHus: Kakou U3 CeIyoIMX 3aa4 MOAX0IuT anroputM K-cpennux?

a) [lanbl 3amucu o mpojake MpoIyKTOB B MarazuHe. HeoOXoaumo MpUHSATH pelieHue o
TOM, Kakh€ MPOJIYKThl 4acTO MOKYMHAIOTCS OJHOBPEMEHHO M JOJIKHBI HAaXOJUTHCS HA OJHOU
MIOJIKE B Mara3uHe.

6) JlaHO MHOXXECTBO HOBOCTHBIX CTaTei, IIOJYyYEHHBIX C pa3HbIX BeO-CalTOB.
OnpenenuTh rpymIbl CTaTEH OTHOCAIINXCS K OJHOU OOIIIeH TeMe.

B) JlaHbl uctopudeckue 3anucu o noroje. Ilpenckasarb 00beM 0cagkoB 3aBTpa (BBIXOJ
JIOJDKEH OBITh HETPEPHIBHOM BEJIMUMHOMN ).

r) lanpl ucropuueckue 3amucu o morojae. lIpenckasare kakoil OyneT moroja 3aBTpa
(COTHEYHOW WUITH JOXKITHBOM ).

3. TIpe/nosnoKuM, 4TO CYIIECTBYET TPU CpeaHuX 3HadeHus (m; = [1, 2]T, my = [-3, 017,
m; = [4, 2]7), BbuMCIEHHBIX Ha OJHOM M3 dTamoB anroputMa K-cpeanux. IlycTs
tpenuposounsii npumep x = [3, 1]T. K xaxomy knacrepy 6yzer otnecen npumep X moce
BBIIIOJIHEHMS 3TAlla ONPEAEIICHUs] IPUHAJIEKHOCTH ITpUMEpa K HEKOTOPOU rpyrire?

4. CKOJBbKO OCHOBHBIX TTapaMeTPOB HEOOXOIUMO 3a1aTh B anroputme K-cpennux?
a) 1.
0) 2.
B) 3.
r) 4.

5.Kak HaszpiBaeTcs ajroputM KiacTepus3alMd, B KOTOPOM ILIEHTPBl KIJIACTEPOB
COOTBCTCTBYIOT IMUKaM pPaCIPCACIICHUA JaHHBIX.

a) Meron K-cpennux.

6) Meton rpadoBoro pazouenus [11u.

B) PexypcuBHBIi rucTorpaMMHubIii MeTon OnaHaepa.

r) Merop caBura cpeaHero.
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6. [l kakux 1enei, Kak IpaBuiIo, UCIIOJIb3YETCSl aHAIN3 TJIABHBIX KOMITOHEHT?

a) CxaTue JaHHbBIX.

0) Busyanu3zanust 1aHHBIX.

B) bopr0a ¢ nepeobyuenune anropuTMOB MAIIMHHOTO O0YYECHHUS.

r) YckopeHnue paboThl KiaccudukaTopa, HarpuMep, Ha 0a3e JJIOTHCTHYECKOM PEerpecCri.

7. AHanu3 riaBHBIX KOMIIOHEHT U JIMHEWHAs PErpeccusi — 3TO OJTHO U TOXKE?

a) Jla.
0) Her.

8. KakuM cBolicTBaM yJ0BIETBOPSET 0a3KC IrIIaBHBIX KOMIIOHEHT?
a) OpTOroHaJIbHOCTb.
0) basucHple BekTOpa SIBIAIOTCS COOCTBEHHBIMH BEKTOpA KOBAapHAIMOHHOM MATPHIIBI

JTAHHBIX.

B) HpCI[CTaBJ'IeHI/Ie JaHHBIX B 0asuce IJIaBHBIX KOMIIOHEHT SIBJISIETCS ONTHUMAJILHBEIM B

CMBICJIE CPEHEKBAIPATUIECKON OMINOKY.

r) Bce oTBETHI HEBEPHEI.

9. Kax nHazpiBaroTCS M300pakeHUs! Jnll, (opMHUpYIONTHe 0a3uC TJIaBHBIX KOMIIOHEHT,

paccuMTaHHBIN A5 0a3bl TaHHBIX JIHILL?

10. Kak Ha3piBaeTcsi aidropuT™M KiacCU(UKAIMM JAaHHBIX, B KOTOPOM HEHU3BECTHBIN

BEKTOp NMPU3HAKOB OTHOCUTCS K TOMY KJaccy, K OTAEIBHOMY 3TAIOHHOMY 00pasily KOTOPOTO
3TOT BEKTOp Hanbosee OIM30K.

a) Jloructuueckas perpeccusi.

6) HeiipoHnHas ceTh IpsIMOTO pacipoCTpaHEHHUSI.
B) Meton Gmkaiiiero cocena.

r) Meton K-Onmkaimmx coceneit.

TGCTHpOBaHI/Ie IMPOBOAUTCA C UCIIOJIb30BAHUCM CITMCKAa BOIIPOCOB K 3a4CTY.

1.2. Cnucoxk BONPoCoOB U (MJIH) 321aHUI )1 IPOBeIeHUs] IPOMEKYTOUHON aTTecTauuu

N —

(98]

e

— =000 N

0.
l.

Cnucok BOIPOCOB K 3a4eTy

UTo Takoe UCKYCCTBEHHBIM MHTEIIJIEKT, MAITUHHOE 00yYeHHe, TTy0oKoe 00ydeHue?
[Tpumeps! 3a1a4, pemaemMblie B 00JaCTH MAITMHHOTO 00yueHHs (00y4YeHHe ¢ yuuTeneM u
0e3 yuHTens, CTHMYJIMPOBaHHOE 00yUCHHE, IBOJIOIIMOHHOE 00yUCHHE).

OO1ast mocTaHOBKA 33]]a4l PETPECCUMU.

Uro Takoe rumoresa, mapaMeTpbl MOJIEIH U CTOMMOCTHAs (QYHKIUS Ha MPUMEpPE 3aJauu
JUHENHON perpeccun?

Munumuzanus CTOMMOCTHOM (GYHKIUH (HOpMajbHble YpaBHEHUS U UHCJICHHAs
ONTHMU3AIIHSA ).

Meto rpaiME€HTHOTO CITyCKa.

MacmrabupoBanue MPU3HAKOB H HACTPOHKA CKOPOCTH O0YUEHUS allrOPUTMA.

OO6m1ast mocTaHOBKA 3aJ1a4M KJIacCU(UKAIUH.

Jloructudeckas perpeccus u €e CTOUMOCTHAs (PYHKIIHSL.

['panuna npuHATUS peLIeHUs.

MHuoroknaccoBasi (MyJIbTHKIAcCOBasi) KiIacCHU(UKAIMsi HAa OCHOBE JIOTMCTUYECKOM
perpeccui (IOAX0/1bl «OJIUH IPOTUB BCEX» U «OJIUH MIPOTUB OJTHOTOY).

12. [IpoGiema HENMMHEWHOH Ki1accuUKaII.
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13.
14.
15.
16.

17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.

41.

42.
43.
44.
45.
46.

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

54.
55.
56.

buonornueckue HEMPOHBI U MO3T.

Mopeinb HelipoHa U UICKYCCTBEHHBIE HEHPOHHBIE CETH.

HeiipoHnnsie ceTu mpsIMOro pacnpoCTpaHEHUS.

IIpuMepsl peanu3anuu JIOTHYECKUX OIEPALMM HAa OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX
ceTen.

Knaccudukanus pyKkonucHbIX TUQD.

Knaccudukanms 00bEKTOB B CJIOKHBIX CIICHAX.

MuoroknaccoBas kinaccuduxarms s MHC.

Perynsipuzarus u mpoGiaema nepeoOydeHus.

PerynspuzoBanHasi CTOMMOCTHasi GYHKIHMS AJISL IMHEHHOM M JIOTUCTUYECKON PErpeccu,
NHC npsimoro pactipocTpaHeHus.

AJropuTM 00pPaTHOTO PacTIpOCTPAHEHHSI OIINOKH.

['panuenTHas mpoBepka.

[Tpobnema cummerpuunoctu BecoB MTHC.

OTnajgka anropuTMOB MAIIMHHOTO O0YYEHUS.

Urto Takoe quarHocTuka’?

OreHka paboTOCIIOCOOHOCTH THITOTE3HI.

Ooyuaroriee, MPOBEPOYHOE M TECTOBOE MHOYKECTBA JAHHBIX.

ANTOpPUTM BBIOOpA MOJICTIH.

[Ton6op mapameTpa peryisipu3alum.

Kpussie 00yueHusl.

AHanu3 omuooK.

MeTtpuku omMOKH sl aCCUMETPUYHBIX KJIaCCOB.

MamunHoe  oOydyeHMe B 3aJadye  ONTHYECKOrO0  PACMO3HABaHMUS  CHMBOJIOB
(IeTeKTUPOBAHME TEKCTA, CETMEHTAIIMS CUMBOJIOB, KIIACCH(UKAIINS CUMBOJIOB).

UYro Takoe CKOIb3A1IEE OKHO?

®opmupoBaHue OOJBUIOIO KOJWYECTBA JAHHBIX JUIS DPELICHUS 3aJadyd MallMHHOIO
o0ydeHusl.

AHaIN3 NPOU3BOAUTEILHOCTA KOHBEUEPHON CUCTEMBI.

Urto Takoe kiactepusaus’?

Pa3HOBHIHOCTH aNTrOPUTMOB KJIaCTEpPU3AIUH TaHHBIX.

Anroput™m K-cpegnux (croummoctHas (GYHKUHMA, ClydyailHas WHUIUATU3AIMs, BBIOOD
YuUCia KIacTepoB).

[Tpumepsl wucmonb3oBaHus anroputMa K-cpemHux st 0oO0paboTku  1U(POBBIX
HN300pakeHU.

3aaya COKpalleHUs pa3MEPHOCTH 1aHHBIX.

O6mas hopMyIHpOBKa aHAJIM3a ITIABHBIX KOMIIOHEHT U €ro peajn3alus Ha MpPaKTHKe.
Br16op uncna riiaBHbBIX KOMIIOHEHT.

PexoMeHnaanuu no npuMeHEHHUIO aHAJIW3a IJIaBHBIX KOMITIOHEHT.

Pacrio3HaBanue JUIl ¢ MCMOJB30BAHUEM aHAJIHM3a TJIABHBIX KOMIIOHEHT (TPOCTPAaHCTBO
71, COOCTBEHHBIE JIUIA, CTPYKTYpa ajJropuT™Ma pacro3HaBaHUs JIHII).

Oo1ee onrcanue MpoodIEeMbl ASTEKTHPOBAHUS JIULI.

[Tpu3Haku, uCnob3yeMble B aITOPUTME ACTEKTHpOBaHuUs Ul Buomna/Jl>xoHca.

Kackan kiaccuduxatopos.

HHTerpanbabie N300pakeHHS.

Crnalsle K1accupuKaTOpHI.

Komurer kmaccudpukaropoB u OyCTHHT.

Hanaple st oOydeHHs Kackaga KiIacCU(UKATOPOB M TECTUPOBAHUE aJTrOpUTMA
Buomna/Jl>xoHca.

OO01mas mocTaHOBKA 337ja4i 00y4YeHHS Ha OOJIBIINX 0a3ax TaHHBIX.

CroxacTu4ecKuil rpalueHTHBIN CIIyCK U MUHUTPYIIIIOBOM TPaIMEHTHBIN CITYCK.
Omnnaiin-o0y4eHue.
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57. Texnonoruss MapReduce u pacnapanienuBanue JaHHBIX.

58. IIpo6iiema rmy00KOT0 00yUeHUSI.

59. ApxuTekTypa CBEPTOUHON HEUPOHHOW CEeTH (CBEPTOUYHBIM CIION, CIOW MPOPEKUBAHUS,
TIOJTHOCBSI3HBIC CJIOM ).

60. O0y4eHre CBEpTOYHOW HEUPOHHOM CETH.

61. IlpenBapurenbHOe 00yYeHUE U ABTOIHKOIEPHI.

62. [IpuMepbl KCMOJB30BAHUS CBEPTOUYHBIX HEHPOHHBIX CETEW ISl PELICHHS Pa3TMYHBIX
MpaKTUYECKHX 3a]1ay.

Kpurtepun oneHuBaHNs 0TBETOB HA BONPOCHI OuUIeTa

. Bricoxkuii
. IIpoaBuHYyTBII
. Iloporoselii ypoBeHb YPOBEeHb
Kpurepuii YPOBEHb
(Ha «YI10BJIETBOPHUTEIbHOY) (na
(Ha «xopo110»)
«OTJITHYHO»)
CootBeTcTBHE Xots ObI yacTH4HOE (HE [Tonnoe [Tonnoe
OTBETA OTHOCSIIIEECS K BOIIPOCY HE
BOIIPOCY MIOJUIEKUT IIPOBEPKE)
Hannuue Nwmerorca OTHENILHBIE MHuoro Ectb
NMpUMEpPOB pUMEpPbI MIPUMEPOB MPAKTUYECKH KO
BCEM
YTBEPKICHUSIM
Conepxanue [TonsTuitele Bompocel u3noxkeHsl ¢ | OTBer mouru noa- | McuepnsiBaro-
OTBETA KiaccuukanusaMu, TPOOJIEMHBIE C | HBIN, 0€3 OMMOOK, | IIHI TOTHBIN
MOCTaHOBKOM pOoOIEMBI U | HE XBaTaeT OT/EJb- | OTBET
U3JIO)KEHHEM  Pa3JINYHBIX  TOYEK | HBIX JJIEMEHTOB U
3peHus. VMmeroTcss OmmMOKH WM | TOHKOCTEH
pOoOeTblI.

2. Onucanue Npoueaypsl BHICTABJICHUS] OLCHKH

I/I3yquI/Ie JUCLHHUIIJIMHBI 3aKaAaHYUMBACTCs 3a4€TOM. I[JIH IIOATIOTOBKHN OTBE€TA Ha BOHpOC
Oouera oTBOIUTCS HE MeHee 40 MUHYT.
OI.[GHKa «3a4TCHO» BBICTABJIACTCsA, €CJIM OTBCT Ha BOHpOC 61/IJI€Ta JaH HC HMXXC, 4YCM Ha
MTOPOTOBOM YpPOBHE.
OI.[GHKa «HE€ 3a4TCHO» BBICTABJIACTCA, €CJIM OTBCT Ha BOHpOC 6I/IJIeTa JaH HHXKEC, YEM Ha
MTOPOTOBOM YpPOBHE.
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IMpuioxenne Ne2 k padoveil mporpaMme I CHUIIIAHbI
«CucTeMbl HCKYCCTBEHHOT0 MHTEJIEKTA)

MeToandyecKue YKazaHud 1J1dd CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

OnHO¥ U3 OCHOBHBIX (OPM YCBOCHHS y4eOHOTO Marepuaia mo aucuuiuimHe «CucTeMbl
HCKYCCTBEHHOT0 MHTEJJIEKTa» SBISETCS CaMoOCTOsTeNbHAs paboTa CTyACHTa, MpHYeM
B JIOCTaToyHO OoybiioM oOwveme. [Io BceM TeMaMm MpeayCMOTPEHBI 33aJaHusl CaMOCTOSTEILHON
paboThI, HA KOTOPBHIX MPOUCXOIUT 3aKPEIUICHHE U3YYCHHOTO MaTepuaia U OTpabOTKa HaBBIKOB
aHaJM3a ¥ CHHTE3a CUCTEM Ha 0a3e METOJIOB HCKYCCTBEHHOTO MHTEIUICKTA.

I/I3yquI/Ie AJUCHUIINIMHBI 3aKaHYUBACTCA 3a4C€TOM. OI.[CHKa BBICTABJISICTCSA Ha OCHOBAaHUU
ypOBHsI C(POPMHUPOBAHHOCTH YKa3aHHBIX KOMIICTCHIIMHA, KOTOPBIA OIICHUBACTCS KaK CPEIHSSI
OIICHKAa IO COBOKYITHOCTH TMapaMeTPOB: OIICHKU 32 CaMOCTOSITENIbHBIC 3aJaHUsi U OTBETH Ha
BOIPOCHI OmIIeTA.

OcBouth BOMPOCHl  AUCHUIIIMHBL «CHCTEMBI HMCKYCCTBEHHOI0 HMHTEJIEKTA)
CaMOCTOSITENIFHO ~ CTYACHTY JOCTaTOYHO CJIOXHO. [locemieHne Bcex MNpemrycMOTPEHHBIX
JICKIIMOHHBIX 3aHATHIA M 3aHATHIA 1O BHIMOJIHEHUIO Ta0OPAaTOPHBIX pabOT SABISETCS COBEPIICHHO
HEOOXOMUMBIM. be3 ymopHBIX M peryisipHBIX CaMOCTOSTENBHBIX 3aHSATHHA B TEUCHHE CEMECTpa
CHaTh 3aUeT MPAKTHYECKU HEBO3MOXKHO.



