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1. Ilean ocBOEeHMSI AN CHMIIJIMHbBI

Llenpio ocBoeHMs IUCHUIUTMHBI «CHCTeMbI HCKYCCTBEHHOI0 MHTEJLIEKTAa) SBIISCTCS
U3ydeHue CTyJAeHTaMH S(P(PEKTUBHBIX AITOPUTMOB COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTO
MHTEIJIEKTa, BKIIOYasi METO/bI MAIMHHOTO U TIyOOKOTO OOYYEHHs, a TaKKe MOJTy4YEeHHE OIbITa
UX MPAKTUYECKOTO IPUMEHEHUSI.

B nponiecce npenofaBanys ANCIMIUIMHBI PEIIAIOTCS CIIETYIONINE 3a/1a4H:

— O3HaKOMJICHHE C METOJJaMU OOYYEHHS C YUHUTEIIeM;

— O3HAKOMJICHHE C MeToJaMU O0yueHHsI 0e3 YUUTEs;

— HW3y4YEHHUE aJrOPUTMOB IITyOOKOro 00y4YeHHUs;

— TPAaKTUYECKOE MCIIOJIb30BaHUE AJITOPUTMOB MAIIIMHHOTO O0yUYeHHUS.

2. Mecto nucunminnel B ctpykrype OII 6akanaBpuara

JlaHHasT AMCUUIUIMHA OTHOCUTCS K JUCIHHUIUIMHAM 4YacTH, (opMupyemMol ydyaCTHUKaMHU
00pa30BaTeNbHbIX OTHOIICHUH.

OHa OCHOBBIBA€TCS Ha 3HAHUAX, [IOJIYUYEHHBIX IPY U3YYEHNUU AUCLMIIIINH MAaTEMaTHYECKOTO,
€CTECTBEHHOHAYUYHOT0 IIUKJIa U IUKJIa IpodecCHoHaIbHbIX AuctuIuinH: «Teopus BeposiTHOCTEN
Y MaTEMaTUYECKasi CTaTUCTUKa» U «/IUCKpeTHas MaTeEMaTHKaY.

3HaHUS ¥ HaBBIKY, MOJTYYECHHbIE IPU U3YyUYEHUH JaHHON AMCUUILINHBI, OYIyT BOCTpeOOBaHbBI
IOpU W3YYEeHUH JUCHUIUTMHBI «CeTH CBs3M», psAAa MUCHUIUIMH MO BBIOOPY, MPHU BBHINOJHEHUN
KYPCOBBIX M BBIMYCKHBIX KBAJIU(UKAIIMOHHBIX pabOT, a Takke B TMOCIEAYIOLIEH TpyaoBOH
JeSITeIbHOCTH 00YYarOIINXCsl.

Crenryer OTMETUTh CTPEMUTEIBHYIO JHUHAMHUKY ITOCTOSIHHOTO COBEPUIEHCTBOBAHUS CUCTEM
Ha 0a3e METO/J0B HCKYCCTBEHHOI'O MHTEIJIEKTa, 4YTO TpeOyeT OT mpouecca MpenoaBaHus
MOCTOSTHHOM TOpabOTKU U MepepabOTKH COOTBETCTBYIOIIUX Pa3/IENoB.

3. [lnanupyemblie  pe3yJbTaTbl O0yYeHMsl 1O JUCUMIIJIMHE, COOTHECEHHbIe C
IUIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI MPOrPaMMbl

[Ipouiecc m3ydeHus DUCIHUIUIMHBI HAMpaBiIeH Ha (OPMUPOBAHUE CIEIYIOMIMX JJIEMEHTOB
komrieTeHui B coorBeTcTBUU ¢ PI'OC BO, OIl BO um npuoOpeTreHus CIenyomux 3HAHHM,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATETbHOCTH:

dopmupyemasn
HNupukaTop nocTHIKEHHSs
KOMIIETCHLIHS Ilepeuenn

KOMIETeHIN I
(xon m (k0 1 OPMY.THPOBKa) IJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHMsI
¢popmyanposka)

ITpodeccuonanbHble KOMIETEHIIUN

ITK-1 Cnoco6en | U1 TIK-1.2  IIpoBomut | 3HaTh:
OCYIIECTBIIATh cOOp | aHaIM3 U OOOCHOBAHHBIN | — METOABI ~ MAIIMHHOIO  OOy4YeHUS  C

u 00paboTKy | BEIOOP METOJIOB PEIICHUS yUUTEIIEM B 0€3 yUHUTes,
UCXOJHBIX  JIAaHHBIX | TPOPECCUOHATBHBIX - HOJXOMBI, TO3BOJISIONIME  BBITOTHATH
AT PCHICHUS | 337134 B 06)330“’1 HACTPOMKY IapaMETPOB  aJIrOPMTMOB
MOCTABJICHHBIX WH(POKOMMYHHUKAIU T MAIINHHOTO 00y eHH S
poeCCHOHATBHBIX

-IpUMEpbl  MPAKTHYECKUX  3a1ad, B
3ama4y = B o0OxacTu

. KOTOPBIX ~ BO3MOXHO  3(dexTuBHOE

WH()OKOMMYHHKAITUH,

UCTIOIb30BaHUE METOJOB  MAIIMHHOTO
OCYIIECTBIISATh

o0ydeHusl.
MOWCK, AaHalM3 W

Ymersb:

BEIOOpD METOMOB HX

— peanu30BbIBaTh AJITOPUTMBI MAIIMHHOTO
pelieHus

O6y‘IeHI/ISI C HCIIOJIb30BaHHUCM CpCACTB




~ BBIIIOJIHATH

00y4eHusl.

KOMHBIOTepHOI‘O MO,Z[G.HI/IpOBaHI/I}I;
HaCTPOUKY
a.HI‘OpI/ITMOB MAIlIUnHHOTO OGy‘-IGHI/I}I;
- QHAJIM3UPOBATh NPABWIBHOCTH PaOOTHI
a.HI‘OpI/ITMOB MAIlIUHHOTO OGy‘-IGHI/I}I.
Biaanerp HABBIKAMMU:
MOCTPOEHUS, aHATIN3a U KOMITbIOTEPHOTO
MOJIETUPOBAHUS CUCTEM MAIIMHHOTO

apaMeTpoB

4. O0beM, CTPYKTYPA U CO/iePKAHME TN CHUTIIHHBI

OO0mast TpyA0eMKOCTh JUCHUTUIMHBI COCTABISET 3 3a4eTHBIX equHUIBI, 108 akas. 4acos.

O4HOE OTOEIECHUE

Ne Tembl (pa3aesibl) Buapl yueOHBIX 3aHATHIA, @DopMbI TEKYILLETO
n/n AUCHUTLIMHBI, = BKJIIOYAsl CAMOCTOSITEIbHYIO KOHTPOJISI yCclIeBaeMOCTH
HX COJep:KaHue g padoTy CTyAeHTOB, ®opMma NPOMeKYTOTHOI
= U UX TPY/I0€MKOCTh aTTrecTalun
o (B akaJeMHYeCKHX Yacax) (no cemecmpam)
KonTakTHas pabora
[ X
=| 8| &| €|g3 g¢&
S| £| §| 2|25 58
2| | & 2|5E §&
O T |0 g ©
Bl &) 2|E7| 2
< [$)
1 Beemenue u 0030p 7 1 1,7 |TectupoBanue, 3aJJaHUC
MaTepuaia Kypca JUTSL CAMOCTOSITENTEHOM
paboTHI
2 |JluneliHas perpeccus c 7 2 11 5 |TectupoBanmue, 3a/laHHe
OJIHOM IEPEMEHHOM. JUI CAaMOCTOSTEILHOM
JIuneitnas perpeccus co padoTHI
MHO>KECTBOM MEPEMEHHBIX.
Knaccugukanmus.
Jloructuueckas perpeccust
3 |MckyccTBeHHBIC HEHPOHHBIE | 7 2 6 1 5 |TectupoBanmue, 3a/1aHHe
ceTH (TIPe/ICTaBICHUE) JUTSL CAMOCTOSITEIIEHOM
paboTsl
4  |HckyccTBeHHbIC HEUPOHHBIC | 7 2 7 1 5 |TectupoBanmue, 3a/1aHHe
cetu (o0ydeHue) JUISL CAMOCTOSITEITHFHOM
paboThl
5 |PexoMeHmanuu 1mo 7 1 5 |TectupoBanue, 3aJlaHue
MIPUMEHEHUIO allTOPUTMOB JUTSL CAMOCTOSITENTbHOM
MAaIIUHHOTO 00yYEeHHUS. paboTsI
ITocTpoenue cucteM
MAIIIMHHOTO 00YYCHHUSI.
OnTrdeckoe pacro3HaBaHKe
cuMBOIIOB. DopMupoBaHue
0a3bl TaHHBIX
6 |Kmacrepuzammst 7 2 5 5 |TectupoBanme, 3a/1aHHe




JUTSL CAMOCTOSITEITLHOM
paboThI
7 |AHanu3 riaBHBIX KOMIOHEHT| 7 2 5 5 |TecrupoBanue, 3ajJlaHue
JUTSL CAMOCTOSITEIILHOM
paboTHI
8 |[deTrexTHpoBaHHE JTUIT HA 7 1 5 |TectupoBanmue, 3a/1aHHe
OCHOBE aJITOPUTMA JUTSL CAMOCTOSITEIIEHOM
Buona/JloHca paboTsl
9 |MamuHHOE 00yUeHre Ha 7 2 5 |TectupoBanmue, 3a/1aHHe
Oonbmmx 6azax JaHHBIX JUTSL CAMOCTOSITENTbHOM
paboThl
10 |'myGokoe oOyueHwUe. 7 2 2 11 |TectupoBanue, 3a/laHue
Céprounble HEHPOHHEIE JUISL CaMOCTOSATENbHOU
ceTH paboThI
Bcero 17 34 | 4 52,7
7 0,3 3auer
Bcero ¢ 3aueTom 17 34 | 4 |03 | 52,7
3a04HOE OTJEICHUE
Ne Tembl (pa3meJibl) Bunbl yueOHBIX 3aHATHI, ®opMBI TEKyIETro
n/n AUCHUTLIMHBI, BKJIIOYASl CAMOCTOSITEIbHYIO KOHTPOJISI yCclIeBaeMOCTH
HX cojiep:KaHne é padGoTy CTYA€HTOB, ®opMa NPoOMeKYTOUHOI
& U UX TPY/I0€MKOCTh aTTrecTanun
(B akageMHYeCKHX Yyacax) (no cemecmpam)
KonTakTHas padora
[ X
S| 2| | €|g5 gE&
S| 2| §| 2|25 58
el 2] &| &|5El §&
s ts) ZE o 2| o
Bl &) 2|E7| 2
< [$)
1 |BBenenue u 0630p 5 1 2 |TectupoBanue, 3a/laHue
MaTepuana Kypca JUTSL CAMOCTOSITEIILHOM
paboTHI
2 |JluHeliHas perpeccus ¢ 5 2 9 |TectmpoBaHnue, 3a/1aHHe
OJIHOM IEPEMEHHOM. JUI CAaMOCTOSTEILHOM
Jluneiinas perpeccus co paboTsr
MHO>KECTBOM TMEPEMEHHBIX.
Knaccugukanmus.
Jloructuueckas perpeccust
3 |MckyccTBEeHHBIC HEUPOHHBIE | 5 2 1 9 |TectmpoBaHnue, 3a/1aHHe
ceTH (TIpeacTaBICHHE) JUISL CAMOCTOSITEITFHOM
paboThl
4  |UckyccTBeHHbIC HEUpOHHBIC | 5 2 1 9 |TectupoBanue, 3aJjaHue
cetu (00ydeHue) JUISL CAMOCTOSITEITHFHOM
paboThI
5 |PexoMeHmanuu 1mo 5 9 |TectupoBanue, 3aJlaHue
MPUMEHEHUIO allTOPUTMOB JUTSL CAMOCTOSITEIIEHOM
MAaIIIMHHOTO O0YYCHUS. padoThI
ITocTpoenue cucteM
MAaIIMHHOTO O0YYCHUSI.
OnTrudeckoe paciio3HaBaHHE
cuMBoJIoB. DopMUpOBaHUE




0a3bl TaHHBIX
6 |Kmacrepuzammst 5 9 |TectupoBanue, 3a/1aHHe
JUISL CaMOCTOSATENIbHOU
paboTsl
7 |AHanu3 riaBHBIX KOMIOHEHT| 5 9 |TectupoBaHnue, 3aJJaHNE
JUISL CaMOCTOSATENbHOU
paboThl
8 |derexTupoBaHME JTUIl HA 5 9 |TectupoBanue, 3aJJaHNE
OCHOBE aJITOPUTMa JUISL CAMOCTOSITEITFHOM
Buomna/[IxxoHca paboThI
9 |MamuHHOe 00ydYeHue Ha 5 9 |TectupoBanue, 3aJlaHue
Oompmux 6azax JaHHBIX JUIS CaMOCTOSATEIIbHOM
paboTHI
10 |I'myGoxoe oOyueHue. 5 1 2 18 |TectupoBanme, 3a/1aHHe
CBEpTouHbIlC HEHPOHHBIE JUISL CAMOCTOSITEILHOM
CeTH paboThl
Bcero 2 6 4 92
5 0,3 | 3,7 |3auer
Bcero ¢ 3aueTrom 2 6 4 | 03| 957

Coneprxkanue pa3iesoB AUCIUTUIHHBI

Tema Ne 1
Brenenue u 0630p maTepuaia Kypca

Uto Takoe mammHHOEe 00yuenue? Ilpumepsl 3amad, pemaeMbie B 00J1aCTH MalTUHHOTO
oOyuenus (0OydeHue ¢ yuureaeM U 0e3 yuuTels, CTHMYJIMPOBAHHOE 00yUYEeHHE, IBOTIOLUOHHOE
oOydeHwue).

Tema Ne 2
JIuneliHas perpeccust ¢ OQHON epeMEeHHOMU. JIMHEHAs perpeccust CO MHOKECTBOM
nepemeHHbIX. Kitaccudukanus. Jlorucruaeckas perpeccust

OOmiast mocraHoBKa 3ajauu perpeccud. UTo Takoe rumoresa, mapameTrpbl MOJEIU U
CTOMMOCTHas (QyHKIMS Ha IPUMEpE 3a/1a4u JMHEWHOW perpeccuu? MUHUMH3AIKS CTOUMOCTHON
(GyHKIMU (HOpMaJIbHbIE YPABHEHUS U YMCIEHHAs ONTHUMHU3aLus). MeTox rpalueHTHOro CIycKa.
MacmtabupoBaHue MPU3HAKOB U HACTPOIKA CKOPOCTH 00yUEHHS aJrOpuTMa.

OOmiasi nocraHoBKa 3afaud  kiaccudukanuu. Jlorucrtuueckas perpeccus Hu - ee
croumMocTHast (yHKIus. ['paHuna mpuUHATHA pelieHus. MHOTrokiaccoBas KiaccH(UKalus Ha
OCHOBE JIOTHCTUYECKOH perpeccuu (MOAX0bl «OJUH MPOTUB BCEX» U «OJAUH MPOTUB OJHOTO»).

Tema Ne 3
HckyccTBeHHBIE HEMPOHHBIE CETH (MIPEACTaBICHUE)

[Ipobnema HenuHeitHON Kinaccudukanuu. buomormueckue HeWpoHBI W MO3r. Mojenb
HelipoHa U uckycctBeHHble Helponnele cetu (MHC). Heiiponnsie ceTu  mpsmMoro
pacnpoctpanenus. @yuknun aktuauuu MHC. Peann3zanuu noruyeckux onepanuil Ha OCHOBE
NHC. Knaccudukanus pykonucHbix mudp. Kmaccudukamms oOBEKTOB B CIOKHBIX CIICHAX.
MHuoroknaccoBas knaccudukarms s MHC.

Tema Ne 4
HckyccTBeHHBIC HEUPOHHBIE ceTh (00ydYeHHE)




Perynspuszanus u npoGiema nepeoOyueHusi. PerynspusoBanHas cTouMoCTHasE (PyHKIUS
JUIl JIMHEWHOW W JIOTUCTUYECKOM PErpecCHH, HEUPOHHOW CETHU IPSMOrO paclpOCTPaHCHMUS.
AnropuT™M 00paTHOTO pacmpocTpaHeHusi ommOku. ['paamenTtHas mnposepka. [IpoGiema
cummerpruyHoctu Becos MHC.

Tema Ne 5
PekoMeHgamuu 1Mo TPUMEHEHHIO aJTOPHUTMOB MAaIIMHHOTO o00ydeHus. I[locTpoeHwme
CHCTEM MAalIMHHOTO 0oOyudeHHs. OnTHYECKOe pacro3HaBaHuWE CUMBOJIOB. DopMupoBaHue 0a3bl
JTAHHBIX.

Tema Ne 6
Kunacrepuzauus

Yro Takoe kiactepuzanus? Pa3sHOBUAHOCTH aNrOpUTMOB KIIACTEPU3AIMM JIaHHBIX.
Anroputm K-cpenuux (cromMocTHas (GYHKIUS, ClydaliHas WHUOMAIN3AIMSA, BBHIOOp dHCIa
kiactepoB). Ilpumepsl ucnonb3oBaHus anropurMa K-cpemHux ans oOpaOoTku IHQPPOBBIX
HN300pakeHU.

Tema Ne 7
AHa.HI/I3 TJIaBHBIX KOMIIOHCHT

3amaga cokpamieHus pa3MepHOCTH AaHHBIX. OOmas (GopMylIHpOBKa aHaIW3a TJIABHBIX
KOMITOHEHT M €T0 peayin3aliis Ha MpakTuke. BeiOop uncia rimaBHbIX KOMIOHEHT. PekoMeHnanuu
M0 MPUMEHEHUIO aHaJM3a IIaBHBIX KOMIIOHEHT. Pacrno3HaBaHue Jull ¢ UCII0JIb30BAaHUEM aHaIU3a
IJIABHBIX KOMITOHEHT (MPOCTPAHCTBO JIMI, COOCTBEHHBIE JIMIIA, CTPYKTypa alrOpUTMa
pacro3HaBaHus JIULY).

Tema Ne 8
JleTexTrpoBaHue JUI HA OCHOBE ainropuTMma Buona/Jl>xoHca

OOmee omucanue MPOOJIIEMBbI JETEKTHPOBaHUS IUI. [Ipu3HaKu, MCHOTB3yeMble B AITOPHUTME
nerektupoBanus nun Buona/Jlxonca. Kackan knaccudukaropos. MHTerpanbHbie n300paskeHusL.
Cnabwie knmaccudukaropsl. Komuter kmaccudukaropoB u OyctuHr. JlanHbie st oOyueHUs
Kackaja Kiaccu(ukaTopoB U TecTHpoBaHUe anroputma Buona/Jl>xoHca.

Tema Ne 9
MarmmaHnoe oOy4eHne Ha O0JIbIINX 0a3ax JaHHBIX

OO6mrast mocTtaHoBKa 3ajayv OOydeHHMs Ha OoibImMX Oa3ax JaHHBIX. CTOXaCTHYECKHi
I'PaAMEHTHBI CIYCK M MHUHUIPYNIIOBOW IpaJHeHTHBINA cryck. OHnaifH-o0y4yeHue. TexHOoIorus
MapReduce u pacnapaienuBaHue TaHHBIX.

Tema Ne 10
I'myGoxoe o0yuyenne. CBEpTOUHBIE HEUPOHHBIE CETH

[Ipobnema rmyGokoro oOyueHus. Apxurekrypa cBépTouHoil HelipoHHOH cetu (CHC)
(CBEPTOUHBINA CIIOW, CIIOH MPOPEKUBAHUS, MOITHOCBSI3HBIE ciou). DyHkiuu aktuBanuu CHC.
OcuoBuble Tumnbl apxutektyp CHC. OOyueHue CBEPTOYHOM HEHPOHHOH ceTH. AyrMeHTauus
nanubiX. [IpenBaputensHoe oOydeHHe W aBTO3HKOAEpHl. [Ipumepsr mucnonb3zoBanus CHC ms
peLIeHNs pa3IMYHbIX IPAKTUYECKUX 3ajau.



Cnucok J1abopaTopHbIX padoT

JIuneitnas perpeccus.

Jlorucruueckas perpeccus.

MHuorokitaccoBas KiaccuuKaiys 1 HEHPOHHBIE CETH.

OOyueHue HEHPOHHBIX CETEH.

PerynspuzoBannas nuHeiHas perpeccusi. HeqooOyuenue u nepeoOydeHueE.
Knacrepuzarus ¢ ucnosib3zoBanueM ainroputma K-cpennux.

AHanu3 riaaBHbIX KOMIIOHEHT.

Nk Wb =

5. O0pa3oBaTe/ibHbIe TE€XHOJOIMH, B TOM YHCJIE TEXHOJOIHHM IJIEKTPOHHOI0 O0OyYeHUS H
AUCTAHIMOHHBbIEe 00pa3oBaTeJbHbICe TEXHOJOTHH, HCIOJb3yeMble NPH OCYIIECTBJICHHHU
00pa3oBaTeILHOIO NMPouecca MO0 JMCUHUILIHHE

B mporecce oOydeHHs COOTBETCTBYIONIEH TUCIUIUIMHE WCIONB3YIOTCS CIEIYIOIIHE
o0Opa3oBaTesibHbIE TEXHOJOTUU:

BBopHas seknms — Ja€T MEpBOE  LIEJIOCTHOE  IMPEACTABIEHHE O JIHUCLUIUIMHE
Y OPUEHTHUPYET CTYJECHTAa B CUCTEME M3YyYECHMS AAHHOW AMCHUIUIMHBL. CTYJIEHTHl 3HAKOMSTCS
C Ha3HAYCHHEM M 3aJ]a4aMU Kypca, €ro pojbi0 U MECTOM B CHCTEME YYEOHBIX TUCIMILIMH
U B CHCTEME IMOATOTOBKM B IesioM. JlaeTcs KpaTkuii 0030p Kypca, UCTOPHs pa3BUTUS HAyKd
U MPAaKTHKH, JOCTIDKEHUS B JTOH cdepe, UMEHa M3BECTHBIX YYCHBIX, H3JIaraiorcs
NEPCIEKTUBHBIE HAIpaBIEHUs nccaeaoBaHuil. Ha 3Tol eKuuy BBICKA3BIBAIOTCA METOAUYECKUE
U OpraHu3alMOHHBIE OCOOEHHOCTH PAa0OTHI B paMKaxX JNAaHHOW IMCLUUIUIMHBI, a TaKXe JaeTcs
aHaJIN3 PEKOMEHIyeMO y4eOHO-METOIMUYECKOU JTUTEPATyPHI.

AxkaneMuyeckasi JeKUus (WK JEKIUs 00IIEro Kypca) — MOocie0BaTeNbHOE U3II0KEHHE
MaTepuana, OCYILIECTBIIEMOE NPEUMMYIIECTBEHHO B BHJE MOHOJOTAa IPENoJaBaTelIs.
TpeboBaHust K aKaJAeMUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YpPOBEHb M HACHILICHHAS
MH(OPMATUBHOCTb, yOeouTeNlbHAas apryMeHTalus, JAOCTYNHas U TOHATHAs peyb, 4YeTKas
CTPYKTYpa W JIOTHKA, HaJlW4Me SPKUX HPUMEPOB, HAYUYHBIX JI0KA3aTEIbCTB, OOOCHOBaHMIA,
¢bakToB.

JlaGopaTtopHas padoTa — opranu3anus yueOHoi paboThl C pealbHBIMUA MaTepUAIbHBIMU
U HUHQOpPMAMOHHBIMH OOBEKTaMH, JKCIEpPUMEHTalbHas paboTa C aHAJIOrOBBIMU MOJAEISMU
peanbHBIX 00BEKTOB.

KoHcyabTaums — 3aHATHE nepel MPOBEACHUEM HK3aMEHA, Ha KOTOPOM IPOBOAMUTCS
KOHCYJIbTUPOBAHHE 110 M3yYEHHOMY MaTepHuaiy, (jopMam 3aaHuil UTOrOBOTO KOHTPOJISl, OTBETHI
Ha BOIIPOCHI CTYJICHTOB 110 TUCLUIUIMHE.

6. IlepeyeHb JNIEH3MOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHAEMOr0 MNPOrPaAMMHOIO
obecrieyeHusl, MCMOJIb3YeMOT0 MNPH OCYIIECTBIEHHH O0OPa30BaTeJILHOIO Tpolecca Mo
TUCHUIIIHHE

B mpomecce ocymiectBieHus — 00pa30BaTENFHOTO — Tpolecca IO TUCIHILUIMHE
UCTIONB3YIOTCS:

st GOPMHUPOBAHUS MATEPHAJIOB JIsi TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHHUS
POMEXYTOUHOU aTTeCTallMH, s OPMUPOBAHUS METOJUUYECKUX MAaTEPHAIIOB 110 TUCIUILTHHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX NpPO(ecCHOHANBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3YeMbIX NIPH OCYIEeCTBJIEHHH 00pa30BaTeIbHOIO Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Ipolecca IO  JUCLHMILUIMHE
MCIIOJIBb3YIOTCS:



ABTOoMaTtu3upoBaHHass OuOnmoreuHo-uHpopMmannonHass cucrtemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHr OCHOBHOII W  JONOJHUTENbHOHW Yy4eOHOl  JHTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIUOHHOI ceTH «HHTepHeT» (IPH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHUSI U CHHMIIIMHBI

a) OCHOBHasI JIUTEpPaTypa

l. l'emur A.X., MareeeB A.C. BpemeHune B  MaTeMaTHYECKyl0 TEOPHIO  O0y4aeMbIX
pacro3HaIOMINX CUCTEM U HEHTPOHHBIX ceTell: yueOHoe mocobue. — CII6.: Uzn-Bo C.-Ilerepo.
yH-Ta, 2014.

0) 10MOJTHUTEIbHAS JIUTEepaTypa
2. Mecteukuit JILM. MaremaTudeckue METOIbI pacro3HaBaHUS O0pa3oB: Kypc JIEKIUNA. —
M.: Harmonaneubiii OTkpeIThI Y HUBEpcuTeT «AHTY U T, 2008.

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

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0AUMAas ISl OCYLeCTBJICHUS 00pPa30BaTEeJIbLHOI0
npouecca no AMCUMIUINHE

MarepuanbHo-TeXHUYECKas 0aza, HeoOXoauMas I OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CIEIUAIbHbIE TOMEILICHHUS:

— y4eOHbIe ayAUTOPUH IS IPOBEICHUS 3aHATUH JICKIIMOHHOTO THUIIA;

— y4eOHbIe ayTMTOPHH JUIs IPOBEIEHUs 1a00paTOPHBIX padoT;

— y4eOHble ayAUTOPUHU IS IPOBE/ICHUS TPYNIOBBIX U MHAUBHUIYAIbHBIX KOHCYJIbTAIHH,

— y4eOHble ayIWTOPUU JJIs TPOBEACHUS TEKYIIEro KOHTPOJSI W TMPOMEXKYTOUHOU
aTTEeCTallUu;

— TMIOMEIICHHUSI JIJISI CAMOCTOSATEIBLHOU PaboThI;

— TMOMEIICHHUS JIJISI XPaHSHHSI U MPO(PUIAKTUYECKOTO 00CITY)KUBAHHS TEXHUIECKHX CPEIICTB
oOy4eHwus.

[TomemieHust 1Ji1 CaMOCTOSATENBHON PAOOTHl O0YUYAIONIUXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «VHTepHeT» M olecreueHueM JocTyna B
AIIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENFHYIO CPEAY OpraHU3aIUH.

Yucno mocaJouyHbIX MECT B ayJUTOPUH Ui 3aHATHI JEKIMOHHOTO TUMa 0ojblie J10o
PaBHO CIIHUCOYHOMY COCTaBY TPYMIIBI 00yYaIOIIUXCS.

ABTOD:
Horuent kadeapbl nHHOKOMMYHUKALUI
U paano(pu3uKu, K.T.H. B.B. XpsieB
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IMpuaoxenne Nel k padoyeil nporpamMMme JUCIUTIIAHbBI
«CHcTeMBbI HCKYCCTBEHHOT0 MHTE/LJIEKTA)

DoH/1 OLICHOYHBIX CPEACTB
AJISl IPOBEACHUS TeKYyLIel U IPOMEKYTOYHOM aTTecTalliy CTY/AeHTOB
10 TUCHUILTHHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI,
Heo0XoaUMBbIe 1JISl OLleHKH 3HAHUI, YMEHU I, HABBIKOB M (WJIH) ONbITA 1eATeJIbHOCTH,
XapaKTepu3yILHX 3Tanbl (popMHPOBAHUA KOMIIETEH LU

1.1. KonTpoJibHbIE 3a1aHUSI 1 HHbIE MaTePHAJIbI,
HCNOJIb3yeMble B Mpolecce TeKylleil arrecTaluu

3amaHus 1J151 CAMOCTOSITEJIbHOI padoThI

1. IlpuaymaiiTe npuMep aHaIM3a CTATUCTUYECKUX JAHHBIX C UCTIOJIb30BAHUEM JIMHEMHOMN
perpeccuu ¢ OJHOU IEPEMEHHOMN.

2. llpuaymaiiTe mpumep aHaau3a CTATUCTUYECKUX JAHHBIX C UCIOJIb30BaHUEM JIMHEHHON
pErpeccuu co MHOKECTBOM IIEPEMEHHBIX.

3. IlpuagymaiiTe mpuMep aHajiuM3a CTAaTUCTHYECKUX JAHHBIX C  HCIOJIb30BAaHUEM
JIOTUCTUYECKOUN pErPECCHH.

4. IlpuaymaiiTe nmpuUMep aHajlnu3a CTATUCTHUYECKUX JIAHHBIX C UCIOJIB30BAaHHEM IMOJXO0JAa
«OJIMH IIPOTHUB BCEX» HA OCHOBE JIOTUCTUYECKOM PErpecCuH, a TAaKKe HEHPOHHOU CeTH
IPSIMOTO PACIPOCTPAHEHUSI.

5. PaspaboraiiTe CTPyKTYypHYIO CXEeMy airoputMa OOyYeHUS HEUPOHHOU CETH MPSIMOTO
pacrpoCTpaHEHHUs.

6. Ilpunymaiite mnpuMep aHaiM3a  CTaTUCTUYECKUX  JAHHBIX  C UCIIOJIb30BAHUEM
peryJsIpu30BaHHOM JTMHEHHOW perpeccuu NpH HM3YyYCHHH MPOoOJeMbl HET000yUCHHS
MOJEIICH.

7. llpugymaiiTe TnpuUMep aHAIM3a  CTATUCTUYECKUX  JIAHHBIX  C MCMOJIb30BAHUEM
perynsipu30BaHHONW JMHEWHOM perpeccud MNpH HU3YYEeHHUH MpoOJIeMbl epeodydeHus
MOJIEJIEH.

8. UeMy paBHO 3Hau€HHE PEryJIIPHU30BAHHOM CTOMMOCTHOM (DYHKLMHU IJIs Ciyvasi, Korjaa
BCE MTapaMeTpbl MOJEIIH, a TAK)KE MTapaMeTp peryJisipru3aliy paBHbl equHULE?

9. Uemy paBHBI 3HaUCHHs MapaMeTPOB OOYUYECHHOH MOJENM PEryJIIpU30BaHHOM JHMHEHHON
perpeccun Ui ciydasi, Korma mapamerp cxoaumoctu pasedH 0.05, udwcino urepanuii
rpagueHTHOro ciycka pasHo 1500, a napametp perynspuszauuu paseH 07

10. Yemy paBHO 3HauY€HWE HAMIYYIIETO TapameTpa peryispuszanuu u3 Habopa uyucen 0,
0.001, 0.003, 0.01, 0.03, 0.1, 0.3, 1, 3, 10 g1 0OyYeHHOW MOJIEIH MOJIUHOMHUAIBHON
perpeccur ¢ MaKCMMAJIbHOM CTENEHBI0 MOJMHOMHAIBLHOIO MpPU3HAKa paBHOM 8§, Koraa
napamerp cxoxumoctu paseH 0.05, a yucio urepauuil rpaJueHTHOrO CIycKa pPaBHO
15007

11. Yemy paBHBI 3HAUEHUS TAPaMETPOB OOYUEHHOM MOIETN NOIMHOMHAIBHON PErpecCHy U3
MyHKTa 3 71 HAaWIy4d1lero nogo0paHHoro napaMerpa peryispuzanun?

12. [lpuaymaiite npuMmep aHaiu3a CTAaTUCTUYECKUX JIAHHBIX C UCIOJIB30BAHMEM aJTrOpUTMa
K-cpennux.

13. Ilpunymaiite npumep oOpabOTKM CTATUCTHYECKUX JAHHBIX C MCIIOJIb30BAaHHEM aHAIH3a
IJIABHBIX KOMITOHEHT.



Tect mo Temam Ne 1 u Ne 2
Beenenne u 0030p marepuana Kypca. JInHelnas perpeccus ¢ OAHOM nepeMeHHON

1. ToBOpsAT, 4TO KOMIIBIOTEpHAs Mporpamma crocobHa Kk oOyuyeHuio u3 ombitTa E mo
OTHOIIEHUIO K HEKOTOpoW 3amaue T W KpuTepuio KadectBa pabotel P, ecnu ee
IIPOU3BOAUTENBHOCT Ha T, kak Mepa P, ymyumaerca ¢ onbitoM E. JlomycTum, 4To anroputM
MalIMHHOTO 00y4YeHuss o0Oy4deH (Ha MHOXKECTBE MCTOPHYECKMX JaHHBIX O TIOTOJE)
IpescKa3biBaTh oroay. Uem B aToMm ciayuae siBisiercs E?

a) Cpeay OTBETOB HET MPABHIIBHOTO.

6) BeposTHOCTH MpaBUIBHO MPEACKa3bIBATh MOTOAY B Oy IyIIEM.

B) Ilpoueaypa wuccieqoBaHusi aqrOPpUTMOM OOJBIIOIO KOJUYECTBA HCTOPUYECKUX
JaHHBIX O TIOTOJIE.

r) 3ajaya npeackazaHus MOTro/bl.

2. lonyctimM HaM HEOOXOJIMMO TpeJcKa3aTh, OyAeT Wik HeT H0xAb 3aBTpa B 17.00. s
ATOW IEJIM MBI JKeJIaeM HCIIOJIh30BaTh allTOPUTM MalIMHHOTO 00ydeHus. Kak B JaHHOM cirydae
OyzleT TpaKkTOBaThCs 3a7a4a MAlTUHHOTO 00y4YeHHUs?

a) 3amaua KinaccuuKanum.

0) 3agada perpeccuu.

3. JomycTtum, 9TO MBI pemiaeM 3ajady NporHO3upoBaHUs Ha (oHIOBOM Ouprke. Ham
HeoOxonuMo mpezackaszarb Oynaet au gosap CIIIA Beimie mo oTHoOUeHUIo K pyouto 3aBtpa. s
9TOM IIETTM MBI JKEJIaeM HCII0JIb30BaTh aJTOPUTM MalIMHHOTO oOydeHus. Kak B TaHHOM citydae
OyJIeT TpaKTOBaThCs 3aa4a MAIIUHHOTO O0y4YeHHUS?

a) 3amava KiaccuUKaIUH.

0) 3amava perpeccum.

4. Kakoe u3 CIIeAYIOUINX ONpEeACTICHUN SBISETCS pa3yMHBIM OIpeaesIeHUeM MAaIluHHOTO
00yueHus?

a) MammHHOe 00y4eHue sIBIIeTCs] HAyKOW POTrpaMMUPOBAaHUS KOMITBIOTEPOB.

0) MammHHOEe OOy4YeHHME — 3TO 0O0JacTh WCCIEIOBAHUSA, KOTOpas MPEIOCTABISIET
KOMITBIOTEPY, HE OYAy4H SIBHO 3alIPOrPaMMHPOBAHHOMY, BO3MOKHOCTh K O0YYEHHIO.

B) MammmHHOE 00yueHre 03HAaYaeT N3BIICYCHUE CMBICTIA U3 PAa3MEUCHHBIX JaHHBIX.

r) MammHHOe oO0y4yeHHe sBISETCS OO0JACThlO, MO3BOJSIONIEH poOOTY MAEWCTBOBATH
WUHTEJUICKTYaJIbHO.

5. K kakoMy KJ1accy aaropuTMOB MAalTHHHOTO OOYYECHHUS MOXKET OBITh OTHECEH aJTOPUTM
K-cpeanux?

a) OOyueHue 6€3 yuuTersi.

6) OOyueHue ¢ yIuTeneM.

6. PaccMoTpuM JIMHEMHYIO PErpeccuio ¢ OJHOM MEepEeMEHHOW MPUMEHUTENBHO K 3aJlaye
MIPEACKa3aHMs LIEHbl Ha HEABMKMMOCTb. YeMy paBHO KOJMYECTBO M TPEHUPOBOUYHBIX NPUMEPOB
B TaOIUIIE, MPEACTABIICHHON HUXKE.

[nomans (Gyr?) — x Ilena B 1000-x ($) —y
2104 460
1416 232
1534 315
852 178
950 191
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7. Beruncauth 3HaueHwe cToUMOCTHOM (yHkmu J(Qo, Q1) mis ciydas JIuHEHHOMN
perpeccuu ¢ OJHON TMepeMeHHOW, eciu oOydaromee MHOXECTBO BBITTISIUT TakK, Kak
npejcTaBieHo B Taduie 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 paBusercs ho(2) nins ciayvast muHeHON perpeccun?

9. SIBnsiercst mu cromMOCTHAs (QYHKITUS 7Sl IMHEHHOW PETPECCHH C OJTHOM MepeMEeHHON
BBIITYKJIOM?

a) Jla.
0) Her.

10. Beibepute  mpaBWUIIBHBIE ~ BapUaHThI, KOTOpPHIE  OMHUCHIBAIOT  OCOOCHHOCTH
IPaJUEHTHOIO CITyCKa.

a) Ecmu mapameTp CcXOIMMOCTH MAaJeHBKHM, TO TPaJAUCHTHBIA CITYCK MOXET OBITh
MEJJICHHBIM.

0) LLlar rpamueHTHOTO CITyCKa Ha KaXKJIOH UTEPAINH SBISETCS (PUKCUPOBAHHBIM.

B) Eciiu mapamerp cxoguMOCTH OOJBIION, TO TPaJUEHTHBIA CITyCK MOXET MPOCKOYHTH
MUHUMYM. AJITOPUTM MOKET HE CXOJUTHCS WU AK€ PaCXOTUTHCS.

Tect mo Temam Ne 2 u Ne 3
JluHeitHas perpeccus co MHOKECTBOM epeMeHHbIX. Kiaccudukaius. Jloructuyeckas perpeccus.
HckyccTBeHHBIC HEHPOHHBIE CETH (IIPEICTaBIICHUE)

1. AnropuT™ TrpaMEHTHOrO CIycka 3amyiieH g 15 urepamuit mu oo = 0.3 B 3amaue
MIOWCKa 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 3aKiIOU4eHUN SIBISIETCS
paBIOMOJ00HBIM?

a) Jlns myumieit paboTsl anroputMa HeoOxoauMo BeIOpaTh o = 0.1, TO €CTh YMEHBIIHTS.

6) st myureit paboTsl anroputMa HeoOXOAMMO BBIOPATh oL = 1, TO €CTh YBEIHUUTD.

B) U3naganeHo BbIOpanHOe o =0.3 sBiusgercs 3PQPEKTUBHBIM BBIOOPOM CKOPOCTH
00y4eHwusI.

2.Tlo kako¥t W3 CHEAYIOMMX MPUYMH HCIOJIB3YETCS MAcIITaOMpOBaHUE MPHU3HAKOB B
3a/1aue JMHEHHOM perpeccu CO MHOKECTBOM MEPEMEHHBIX ?

a) MacmrabupoBaHnre IpU3HAKOB MO3BOJISET YCKOPUTh IPAaJUEHTHBIN CITYyCK, YMEHbBIIUB
YUCJIO UTEpaAlUi ISl OJTYUYEHUs XOPOIIETO PEICHHUS.

0) MacmtabupoBaHie TPU3HAKOB IMO3BOJISIET H30€KaTh 3aCTPEBAaHUS B JIOKAIHLHOM
MUHHUMYME [PU UCIIOJIb30BAHUU HOPMAJIbHBIX YPaBHEHUM.

B) MacmtabupoBaHue NMPU3HAKOB MO3BOJISIET YCKOPUTH TPAIMEHTHBIN CITyCK, YMEHBIIIAsI
BBIYHCIIUTENbHYIO CTOUMOCTh K0l UTEepaIUU.

3. Ha3soBuTe OCHOBHBIE OTJIMYHUS HUCHOJIL30BAHUS aJIroputMa rpaJuCHTHOr0 CiIyCka OT
HOpPMAaJIbHBIX YPABHEHHI B 3a/1a4€ JIMHEHHON PErpeCCUU CO MHOKECTBOM TEPEMEHHBIX.
a) HeoOGxomum BBIOOD O
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0) Her HeoOxoaumocTH BBIOUpATH OL.

B) HeoOxoaumo MHOTO UTEpaIHii.

r) Her HE0OX0MMOCTH B UTEpaITUsIX.

1) MemyieHHO paboOTaeT, €CIIM YUCIIO MPU3HAKOB OOJIBIIOE.

4. [ToAXOMUT JIU ANTOPUTM MALTUHHOTO OOYYEHHS HAa OCHOBE JIMHEHHOW PErpeccuu co
MHOKECTBOM TIEPEMEHHBIX JJIS PEIICHUS 3a/1auu Kiaccudukanun?

a) Jla.
0) Her.

5. Jomyctum, dYto 0Oy4YeH KiacCH(HUKATOp HA OCHOBE JIOTHCTHYECKOM pPErpeccHH,
KOTOPBIi Mpecka3bpiBaeT 3HaueHue ho(x) = 0.2 ams HoBoro mpumepa X. Uto 3To o3Havdaer?

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

0) BepositHocTs 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 MaTeMaTH4YeCKOe BBIPAXKEHHE, OMUCHIBAIOLIEE MPOLENypy OOHOBICHUS
[IapaMeTPOB B aJITOPUTME I'PAaJMEHTHOIO CITyCKa JUIsl IOTUCTHYECKON perpeccun’?

7. 3anummTe ypaBHEHHUE, ONHCHIBAIOIIECE I'PAHMIYY NPHUHATHS PELICHUS A PA3ICICHUS
JIByX KJIACCOB Ha PUCYHKE, IPECTaBICHHOM HIXKE.

I I'panuia pemenus

X1

8. Ckonmpko  KJIacCU(PHUKATOPOB HEOOXOAMMO IOCTPOUTH TMPH PELICHUH 33Ja4H
KJaccu(uKaluu Ui ISATH KIAcCOB € MCIOJb30BaHMEM JIOTUCTMUYECKOW perpeccuu M Moaxona
«OJIUH TIPOTUB BCEX»?

9. U3o0pa3ute HEWPOHHYIO CETh, KOTOpas TO3BOJIUT pPEATM30BaTh  OIEPAILHIO
norudeckoro . Ykaxute KOHKpETHbIC 3HaYeHHS KOA(D(PHUIIMEHTOB.

10. Kakue w3 ciegyromux JIOTUYECKMX  ONEpaludii  HEeNb3sd  pealn30oBaThb C
UCIIOJIb30BAaHUEM OJHOTO CUTMOUHOTO HelipoHa?

a) 1.

0) NJIN.

B) HE.

r) Uckntouaromee NIIN.
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Tect mo Temam Ne 4 u Ne §
HckyccTBeHHBIC HEMpOHHBIE ceTH (00y4eHue). PexoMeHnanum no NpuMeHEHHIO alTOPUTMOB
MamHHOro oOyudenus. [loctpoenue cucrem MamuHHOro o0yudeHus. OnTuueckoe
pacmno3HaBaHue cUMBOJIOB. @opMmupoBaHue 6a3bl JAHHBIX

1. Kak Ha3bIBaeTcsi alroOpuTM, UCIOIB3YEMBbI ISt 00y4eHUsl HEHPOHHBIX CETEeH MPsIMOTO
pacnpocTpaHeHus?

2. JIns kako¥ 1eaM B MAaIIMHHOM OOYYEHWH HCIIOJIB3YETCs MpOoIeaypa TpaaueHTHON
poBepKu?

a) bopr0a ¢ mepeoOydeHrneM HEHPOHHOM CETH.

6) OOyueHue HEHPOHHOIT CeTH.

B) IlpoBepka mpaBWILHOCTH pPabOTHl PEATU30BAHHOTO AJITOPUTMA OOpPaTHOTO
pactpocTpaHeHUs OIIUOKH.

r) bops0a ¢ HeTo0OyueHeM HEUPOHHOM CETH.

3. B dem mpoOiiema anropuTMa MaIIMHHOTO OOYYEHHUs TPHU BHIOPAHHBIX MapaMeTpax
perynsipu3anuy B 00JIaCTH, OTMEUYEHHOW Ha pUCYHKE?

a) HenoobOyuenwue.

0) [lepeoOyueHmue.

J.(QY)

Omrnbka

J,(Q)
A

4. Ilocne obOyueHus kiaccuukaropa MOIYYEHBI CIEAYIOLIME KpUBbIE OOy4eHUs IUis
00ydJaromero 1 MpoBepoOYHOro MHOKECTB. B uem npobiiema 00yueHHOTO anroputma?

a) HenooOyuenwue.

0) [TepeoOyueHmue.

Ta(QY)

bonpmoi
MIPOMEKYTOK!

7 LQY)

Pasmep oOyuaromeit
BEIOOPKH

Omrbra

5. Kakue nmeWicTBHS MOXKHO TPEANPUHSTH B Cilydae MepeoOydeHHs airoputma Ha 0Oasze
JIOTUCTUYECKOU perpeccuu’?
a) [lomyunuTth OOJbIIIE TPEHUPOBOYHBIX TPUMEPOB.
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0) [TonbITaThCSl YMEHBIITUTH YHCIIO CBOMCTB.

B) IlompITaThCs MOJIYYUTb OOIMOJIHUTCIIBHBIC CBOICTBA.
r) [lonbITaThCsl YMEHBITUTD MTAPAMETP PEryIISIPU3AIIH.
1) [lonbITaThCs YBENIUUUTD TapaMeTp PEryIsipU3aLUu.

6. Ilpu pemenun 3amaun OuHapHOM Kiaccupukanuu anst 1000 TecTOBBIX NPUMEPOB

MOJIyYEHBI Pe3yJIbTATHI, IPEACTABICHHBIC B TaOmuIle Hke. YUemy paBHBI TOuHOCTH (Precision) u
nonHoTa BeIOOpKH (Recall) knaccugukaropa?

JlelicTBUTEIBHBII KIIACC

5 1 0
S ¢ 1 85 890
o

o)

S 0 15 10

7. Homyctum, o0yuyeH kiaccudukarop Ha 0aze yoructuyeckoil perpeccuu. [Ipm sTom
nopor kiaccupukatopa Haxonutcs B Touke 0.5. Uto mpowmsoiiaeT ¢ kinaccupuKaTropom, e€ciu
3TOT nopor Oyxaet yBenuyeH 10 0.77

a) Knaccudukartop Oyaet BeposiTHO UMETh 0oJiee BBICOKYI0 TOYHOCTH (Precision).

0) Knnaccudukarop OyaeT BeposiTHO UMETh O0Jiee BEICOKYIO MOHOTY BhIOOpKH (Recall).

B) TOYHOCTH ¥ MOJIHOTA BEIOOPKH BEPOSITHO HE U3MEHSITCS.

8. Ha ocHOBe kakoro moaxo/a B JIEKIIMOHHOM MaTepHalie BBIIOIHSIOCH ICTEKTUPOBAHUE
oOacTeil TekcTa (Iemexo10B) Ha IUPPOBBIX N300pakeHUsIX?

9. Ilpu aHanu3e NPOM3BOAUTEIBHOCTH KOHBEHEPHON CUCTEMBI PACIIO3HABAHUS CUMBOJIOB
IIOJIyYEHBI CIENYIOUIUE PE3yNIbTATHI:

[ o e JleTeKTHpOBaHHE CermeHTarsa PacrniosHaeauHe
TEKCTA CHMBOIOB CHMBOIOB
KommonenT ToaHOCTH
Bcsa cucrema T0%
JeTeKTHpORAHHE TEKCTA 72%
CerMeHTAIHAI CHMEBOJIOB 82%
PacnoznaranHe CHMBOJIOB 100%

Kakwue u3 cienyrommx yrBepk1eH1UN BEpHbI?

a) Ecnu MBI IpUX0aUM K B BBIBOJY O TOM, YTO OLIMOKH pabOThI CUCTEMbI BOZHUKAIOT U3-
3a nepeo0yyYeHUs] CHUCTEMbI pacro3HaBaHUs, TO, BO3MOXKHO, CTOUT MPUJIOKUTH 3HAUUTEIbHBIC
ycuiusA Npy NOJIYUYCHUN JOIMOJIHUTCIILHBIX TPUMCEPOB JJI OGy‘-IGHI/I}I CHUCTCMBbI paCliO3HaBaHU.

6) He nmeer cMbicna ymydmaTh CHCTEMY paclo3HaBaHUs, Tak Kak oHa padoraet co 100%
TOYHOCTBIO.
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B) He mmeer cmbicina mpuKiIagsiBaTh OOJIBIIME YCHIIHS JUISI MOJCPHH3AINU CHCTEMBI
JETCKTUPOBAHUS TEKCTA.

r) TpeOyeTcsi MPUI0KUTh 3HAYNTEIBHBIC YCUIIHS TIPU cOOpE JOI. TaHHBIX JJIT O0yYCHUS
CUCTCMBI ACTCKTUPOBAHUA TCKCTA.

10. OT™meTbTe TUTIOCHI, KOTOPBIMU 00JIaJJaeT aHAJIU3 MPOU3BOAUTEIBHOCTH KOHBEHEPHOMH
CUCTEMBI?

a) [IpenocraBienue nHpopMaIK O KauecTBe pabOTHl OTIENBHBIX OJIOKOB BCEW CHCTEMBI
U MIOHMMAaHUE TOT0, KAKHE IIOJICUCTEMBI CTOUT YJIyUIllaTh, 3 KAKUE — HET.

6) [lonumanue o He1OOOYUEHUH U NTepe0OyUEeHHH CUCTEMBI.

B) [loHmmanue TOro, Kakoi aJropuTM MAIIUHHOTO OOyYEHHs SBISIETCS Hambosee
MOIXOJISAIINM ISl o0ecTieueHus: paboTOCTIOCOOHOCTH OTACIBHBIX OJIOKOB KOHBEHepa.

Tect mo TemaM Ne 6 m Ne 7
Knacrepuzamus. AHaIU3 TJIaBHBIX KOMIIOHEHT

1. Yto Takoe kiactepuzanus?

a) Onepariysi, HalpaBJICHHAs HA BOCCTAHOBJICHUE UCXOIHBIX TAHHBIX U3 3alTyMJICHHBIX.

0) [Ipormecc pa3dbreHns MHOKECTBA BEKTOPOB MIPU3HAKOB HA MOJIMHOKECTBA.

B) Onepauusi, HampaBieHHass Ha  pa3OueHue 1HM@pPOBOro  U300paKeHHs  Ha
HelepeKphIBatonIfecss o00JacTH, MOKPBIBAIOIIME BCE H300pakeHHWE U OJAHOPOJHBIE TIO
HEKOTOPOMY TPHU3HAKY.

2. [l penieHus: Kakol u3 CeIyoMX 3aad MoAX0IuT anroputM K-cpennux?

a) [lansl 3amucu o mpojake MpoIyKTOB B MarazuHe. HeoOXxoaumo MpUHSATH peleHue o
TOM, Kaku€ MPOJYKThl 4acTO MOKYMHAlOTCS OJHOBPEMEHHO M JOJIKHBI HAaXOJUTHCS HA OJHOU
MIOJIKE B Mara3uHe.

0) JlaHo MHOXXECTBO HOBOCTHBIX CTaTei, IIOJyYEeHHBIX C pa3HbIX BeO-CaiTOB.
OrnpenenuTh rpymIbl CTaTEH OTHOCAIINXCS K OJHOU 0OIIeH TeMe.

B) JlaHbl uctopudeckue 3anucu o noroje. Ilpenckasarh 00beM 0CagkoB 3aBTpa (BBIXOJ
JIOJDKEH OBITh HETPEPHIBHOW BEJIMUUHOMN ).

r) lanel ucropuueckue 3amucu o morojae. lIpenckasare kakoil OynaeT 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-cpemammx. IlycTs
tperuposounsii npumep x = [3, 1]T. K xaxomy knacrepy 6yzer otnecen npumep x moce
BBIIIOJIHEHMS 3TAla ONPEAEIICHUs IPUHAJIEKHOCTH ITpUMEpa K HEKOTOPOU rpyrire?

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

5.Kak mHas3piBaeTcs ajroput™M KiacTepusalud, B KOTOPOM IIEHTPBl KIJIACTEPOB
COOTBCTCTBYIOT IMUKAaM paCIpCaACIICHUA JaHHBIX.

a) Meron K-cpennux.

0) Meton rpadoBoro pazouenus [11u.

B) PexypcuBHBIif rucTorpaMMHubIii MeTon OnaHaepa.

r) Merop caBura cpeaHero.

6. I Kakux Lenel, Kak MpaBuio, UCIOIb3YETCs aHaIN3 IJIABHBIX KOMIIOHEHT?
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a) CxxaTue TaHHBIX.

0) Busyanu3zanus JaHHBIX.

B) bopr0a ¢ mepeoOyueHne aaropuTMOB MAITUHHOTO OOYYCHHUS.

r) YckopeHue paboThl KiaccupukaTopa, HapuMmep, Ha 6as3e JOrHCTUYECKOH perpeccuu.

7. AHanu3 riaaBHBIX KOMIIOHEHT U JIMHEIHAs! perpeccusi — 3TO OJJHO U TOXe?

a) Ja.
0) Her.

8. Kakum cBoiicTBaM y0BIeTBOPsIET OAa3HC IMTaBHBIX KOMIIOHEHT?
a) OpTOrOHAJIBLHOCTD.
0) basucHble BEKTOpa SBISIOTCS COOCTBEHHBIMH BEKTOpa KOBAapPHUALMOHHOW MAaTpHIIBI

JaHHBIX.

B) HpeI[CTaB.HeHI/Ie JaHHBIX B Oasuce IIaBHBIX KOMIIOHEHT SIBJISIETCS ONTHMAJIBHBIM B

CMBICJIE CPEIHEKBAIPATUUECKON OIIHOKH.

r) Bce oTBETHI HEBEPHBI.

9. Kax Ha3pIBatoTCsl M300pa)keHUs JUL, (QopMmupyronire 0a3uc TJIaBHBIX KOMIIOHEHT,

pacCcYMTaHHBIN 17151 0a3bl JAHHBIX JIHIL?

10. Kak Ha3pIBaeTCs ajaropuT™M KilacCHU(UKAIIMU JTaHHBIX, B KOTOPOM HEW3BECTHBII

BEKTOP MPHU3HAKOB OTHOCHUTCS K TOMY KJIAcCy, K OTIEIHbHOMY STAJIOHHOMY 00pasily KOTOPOTO
ATOT BEKTOP Hambojee OJn30K.

a) Jloructuueckas perpeccusi.

0) HeiiponHas ceTh mpsIMOTO pacpOCTpaHEHUSI.
B) Mertop Onrkaiiero cocena.

r) Meron K-6mmxaiimmx cocezei.

1.2. Cucoxk BONPOCOB U (MJIH) 32IaHUI )1 IPOBeIeHUs] IPOMEKYTOUHON aTTecTaunuu

oo b=

e

— =000 N

0.
l.

12.
13.
14.
15.

Crnucok BOmpoCoOB K AK3aMEHY

UTo Takoe UCKYCCTBEHHBIM MHTEIIJIEKT, MAITMHHOE 00y4deHHe, TIy0oKoe o0ydeHue?
[Tpumeps! 3a1a4, pemaemMbie B 00JaCTH MATMHHOTO 00yueHHs (00y4YeHHe ¢ yUuuTeneM U
0e3 yuHTens, CTHMYJIMPOBaHHOE 00yUYCHHE, IBOJIOIIMOHHOE 00yUCHHE).

OO01mast mocTaHOBKA 33]]a4l PETPECCUM.

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

Munumuzanus CTOMMOCTHOM (GYHKIUM (HOpMajbHble YpaBHEHUS U UHCJICHHAs
ONTHMU3AIIHS ).

Meto rpaiMe€HTHOTO CITYyCKa.

MacmrabupoBaHue MPU3HAKOB M HACTPOHKA CKOPOCTH O0YUEHUS allrOPUTMA.

OO6m1ast mocTaHOBKA 3a/1a4M KJacCU(UKAIUH.

Jloructudeckasi perpeccus u €e CTOUMOCTHAs (PYHKIIHSL.

['panuna npuHATUS peLICHUS.

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

[TpoGema HeNMMHEWHON KaccuUKaIIH.

buonornueckue HEMPOHBI U MO3T.

Mopeinb HeipoHa U UICKYCCTBEHHBIE HEHPOHHBIE CETH.

HeiipoHnnsie ceTu mpsIMOro pacnpoCTpaHEHUS.
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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.
57.

58

. IIpuMepbl peanuzanuu JIOTUYECKUX ONEpaldii Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX
ceTen.

. Knaccudukarus pykonucHbIx udp.

. Kinaccuduxanmst 00beKTOB B CIIOKHBIX CLIEHAX.

. MHoroxknaccoBas kinaccudukanus niast MHC.

Perynsapusanus u npobiema nepeodyyeHus.

. PerynsipuzoBanHas ctouMocTHass (QyHKIUS TSl TUHEHHON M JIOTUCTHYECKON perpeccHH,

NHC npsmMoro pacnpocTpaHeHusl.

AnTropuT™M 00paTHOTO PACTIPOCTPAHCHUS OIIUOKH.

I'panuenTHas npoBepka.

[Tpob6nema cummerpuunoct BecoB MHC.

Otnazaka anropuTMOB MAIIMHHOTO OOYYEHHSI.

YTo Takoe quarHocTuka?

Ornenka paboTOCIIOCOOHOCTH THUIIOTE3BI.

Obyuaroriee, IPOBEPOYHOE U TECTOBOE MHOKECTBA TAaHHBIX.

AJropuTM BBIOOpA MOJIEIH.

[TonGop mapameTpa peryispu3aluu.

. KpuBbie o0yuenwus.

AHanu3 oumook.

. MeTpuku ommOKu 1711 aCCUMETPUYHBIX KJIACCOB.

MammnaHoe  oOyueHue B 3aJadye  ONTHYECKOrO  PACIO3HABaHHUA  CHMBOJIOB

(IETEeKTUPOBAaHUE TEKCTA, CErMEHTAIIU CUMBOJIOB, KJIacCU(UKAIUS CUMBOJIOB).

. Uto Takoe cxoJp3d1iee OKHO?

. @opmupoBaHue OONBIIOrO KOJWYECTBA JAHHBIX JUIS PEIICHUS 3aJaud MAaIIMHHOTO
00y4eHwusI.

. AHanu3 NpOU3BOIUTEIBHOCTH KOHBEMEPHOU CUCTEMBI.

. Uto Takoe knacrepuzanus?

Pa3noBUIHOCTH aITOPUTMOB KJIACTEPU3ALINH JIAHHBIX.

Anroputm K-cpennux (crommocTHas (yHKUUSA, CilydailHas HWHHUIMATU3alus, BHIOOD

Yyucia KJ1acTepoB).

[Ipumepsr ucnonb3oBanus anroputma K-cpemHux s 00paOOTKHM  HHUGPOBBIX

U300paKeHHH.

3aaya coOKpalleHus pa3MepHOCTH TaHHBIX.

Oo6mas hopMyIHPOBKA aHAIIM3A TIABHBIX KOMIIOHEHT U €r0 pean3alis Ha MPaKTHUKeE.

Br16op uncia rinaBHbIX KOMIIOHEHT.

Pexomenaanuu no npuMeHEHUIO aHAIKM3a TJIABHBIX KOMITOHEHT.

PacnioznaBanue nuIl ¢ MCHOJB30BAaHWEM aHalIM3a TJIABHBIX KOMIIOHEHT (TPOCTPAHCTBO

JIM1I, COOCTBEHHBIE JIUIA, CTPYKTYpa aJrOpuTMa Pacro3HaBaHUs JIMLT).

O6miee onrcanue MPoOIEMbI IETEKTUPOBAHHUS JIHII.

[Tpu3Haku, UCTIONb3yeMbIE B aJITOPUTME JAeTeKTUpoBaHus null Buomna//IxoHca.

Kackan knmaccudukaropos.

WuTerpanbHble H300pakeHusl.

Crnabmpie K1accu(puKaTOpPHI.

Komurer xinaccupukaTopoB 1 OyCTHHT.

Hannble 1ist oOydeHHs Kackala KiIacCU(UKAaTOpOB M TECTUPOBAHUE aJroOpUTMa

Buoumna//[xoHca.

OO6m1ast mocTaHOBKa 3a7ja4 0O0y4eHHs Ha OONBIIMX 0a3ax TaHHbBIX.

CroxacTu4ecKuil rpalueHTHBIN CIIyCK U MUHUTPYIIIOBOM T'PaJMEHTHBIN CITyCK.

OwnnaitH-oOy4eHHe.

Texnonorus MapReduce u pacnapanienuBaHue JaHHBIX.

. IIpo6iema riry0okoro o0y4ueHusl.
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59. ApxuTekTtypa CBEPTOUHON HEUPOHHOU CEeTH (CBEPTOUYHBIM CIION, CIIOW MPOPESKUBAHUS,
TTOJTHOCBSI3HBIC CJIOM ).

60. O0y4eHre CBEpTOYHOW HEUPOHHOM CETH.

61. IlpenBapurenbHOe 00y4eHUE U ABTOIHKOIEPHI.

62. [IpuMepsl KCMOJIB30BAHKUST CBEPTOUYHBIX HEHPOHHBIX CETEW ISl PELICHHS Pa3TMYHBIX
MpaKTUYECKHX 3aj1ay.

Kpurtepun oneHuBaHNs 0TBETOB HA BONPOCHI OUIeTa

. Boicoxkuit
. IIpoaBuHYyTBII
. Iloporoselii ypoBeHb YPOBeHb
Kpurepuii YPOBEHb
(Ha «YIOBJIETBOPHUTEIbHOY) (Ha
(Ha «xopo110»)
«OTJIIHYHOY)
CooTtBeTcTBHE Xots ObI yacTHYHOE (HE [Tonnoe [Tonnoe
OTBETA OTHOCSIIIEECS K BOIIPOCY HE
BOIIPOCY MIOJUIEKUT IIPOBEPKE)
Hannumue Nmerores OTAEIbHBIE Mmuoro Ectb
NMpUMEpPoOB pUMEpPbI MIPUMEPOB MPaKTUYECKH KO
BCEM
YTBEPKJICHUSIM
Conepxanue [lonsTuitele Bonpocsl U3nokeHbl ¢ | OTBer moutu noi- | McuepnsiBaro-
OTBETA KiaccuukanusaMu, TpoOJIEMHBIE C | HBIW, 0€3 OMMOOK, | M MOTHBINA
MOCTaHOBKOM poOIEMBI U | HE XBaTaeT OT/AENb- | OTBET
U3JIOKEHHEM  PaA3JIMYHBIX  TOYEK | HBIX JJIEMEHTOB U
3peHus. VMmeroTcs OmmMOKH WM | TOHKOCTEH
poOeITblL.

2. Onucanue Npoueaypsl BHICTABJICHUS] OLCHKH

I/I3yquI/Ie JUCHHUIIJIMHBI 3aKaAaHYUBACTCSI 3a4€TOM. I[JIH IIOATIOTOBKHN OTBE€TA Ha BOHpOC
ouera oTBOAUTCS 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)» BBICTABJIIACTCA, €CJIM OTBCT Ha BOHpOC 6I/IJIeTa JaH HHXKC, YCEM Ha
MTOPOTOBOM YpPOBHE.
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IMpuioxenne Ne2 k padoveil mporpaMMme JUCIHUATIIAHbBI
«CHcTeMBbI HCKYCCTBEHHOT0 MHTE/LJIEKTA)

MeToandyecKue YKazaHud 1J1dd CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

OnHO¥ U3 OCHOBHBIX (OPM YCBOCHHS y4eOHOTo Marepuaia mo AucuuiummHe «CucTeMbl
HCKYCCTBEHHOT0 MHTEJJIEKTa» SBISETCS CaMOCTOsITeNbHAs paboTa CTyACHTa, MpHYeM
B JIOCTaTOyHO OoybiioM oOwveme. [Io BceM TeMaMm MpeayCMOTPEHBI 3aJaHusl CaMOCTOSTELHON
paboThI, HA KOTOPBIX MPOUCXOIUT 3aKPEIUICHHE U3YYCHHOTO MaTepuaia U OTpabOTKa HaBBIKOB
aHaJM3a ¥ CHHTE3a CUCTEM Ha 0a3e METOJIOB HCKYCCTBEHHOTO MHTEIUICKTA.

I/I3yquI/Ie AJUCHUIINIMHBI 3aKaHYUBACTCA 3a4CTOM. OI.[GHKa BBICTABJISICTCS Ha OCHOBAaHUU
ypOBHsI C(POPMHUPOBAHHOCTH YKa3aHHBIX KOMIICTCHIIMHA, KOTOPBIA OIICHUBACTCS KaK CPEIHSII
OIICHKAa IO COBOKYITHOCTH TMapaMeTpPOB: OIICHKU 32 CaMOCTOSITENbHBIC 3aJaHUS U OTBETHI Ha
BOIPOCHI OmIIeTA.

OcBouth BOMpPOCHl AUCHUIIIMHBL «CHCTEMBI HMCKYCCTBEHHOI0 HMHTEJIEKTA)
CaMOCTOSITENIFHO ~ CTYACHTY JOCTaTOYHO CJlOXHO. [locemeHne Bcex MpemrycMOTPEHHBIX
JICKIIMOHHBIX 3aHATHIA M 3aHATHH 10 BHITOJIHEHUIO TaOOPAaTOPHBIX pabOT SABISETCS COBEPIICHHO
HEOOXOMUMBIM. be3 ymopHBIX M peryisipHBIX CaMOCTOSTENBHBIX 3aHSATHHA B TEUCHHE CEMECTpa
CHATh 3aUeT MPAKTHUECKU HEBO3MOXKHO.



