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1. les ocBOEHHS TMCIMITAHBI

Llenpto ocBoeHHs AMCHMIUIMHBI «CHCTEMBl HCKYCCTBEHHOTO HWHTEIUICKTa» SIBIISCTCS
HU3YUCHUC CTYIACHTaMU Sq)(beKTI/IBHbIX AJITOPUTMOB CUCTEM HCKYCCTBCHHOI'O HHTCIIJICKTA H
HOJIy4YECHHUE OMBITA UX MIPAKTHYSCKOTO IPUMECHECHUSI.

B mpornecce npernoaaBanys TUCIUILIMHBI PELIAIOTCS CICAYIONIHE 3a1aum:

— O03HAKOMJICHHE C METOJIaMHU O0YYCHHS C YUHTEIICM;

— O03HAaKOMJICHHE C MeTOJaMH 00ydeHHs 0e3 yIuTens;

— HW3y4YeHHE AITOPUTMOB TITyOOKOTO 00ydeHus,

— TPaKTHYECKOE UCIIOJIb30BAHUE CUCTEM MCKYCCTBEHHOT'O HHTEIUICKTA.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuunmuaa «CucTeMbl HCKYCCTBEHHOTO  MHTEJUIEKTa» OTHOCUTCA K  4acTH,
dbopMupyeMoil ydacTHUKaMH 00pa3oBaTesbHOTO mpoiiecca biioka 1, u siBisieTcst TUCIMUIUIMHOM 110
BeiOopy (B1.B.J1B.03.01).

HucuumnnnHa «CUCTeMbl HCKYCCTBEHHOTO MHTEJUIEKTa» TECHO CBfA3aHA C KypcaMu
«Maremarnueckuii aHanusy», «Teopuss BEPOATHOCTEM W MaTeMaTUYeCKass CTAaTHCTUKa».
®opMupyeMble HaBBIKM B XOA€ OCBOEHHUsI Kypca «CHCTEMbI HCKYCCTBEHHOT'O HWHTEJIEKTa)
Ha dTanax JajbHEHIIEero oOy4eHHs] MOTYT SBJISITHCS CPEICTBOM BBHITIOJIHEHHSI HAYYHBIX paboT.
CnengyeT OTMETUTh TUHAMHKY TMOCTOSIHHOI'O COBEPILEHCTBOBAHHS CHUCTEM Ha 0a3e METOJO0B
MaIIMHHOTO OOydYeHUs, 4TO TpeOyeT OT mporecca MpernojaBaHus TOCTOSHHOW TOpabOTKH U
nepepaboOTKH HEKOTOPBIX Pa3/IeiioB.

3. IlllanupyemMble pe3yabTaThl 00y4eHUs! N0 AUCHUILINHE, COOTHECEHHbIE ¢ IIJIAHUPYeMbIMHU
pe3y/IbTaTaMH 0CBOCHHs 00pa30BaTEJbHON NPOrpaMMBbI

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komnetreHmii B coorserctun ¢ ®I'OC BO, OIl BO u npuoOperenus cienyromux 3HAHUH,
YMEHUH, HaBBIKOB U (MJIM) OIBITA 1E€ATEbHOCTH:

®opmupyeMas komnereHuus |(MHaAMKaTop 10CTHKEHUS Ilepeyennb
(xox u ¢popmyIMpOBKA) KOMIIeTEeHIIU U IUVIAHMPYEMBbIX Pe3yJibTATOB
(ko u popmyIupOBKa) o0y4eHHs
IIpodeccnonanbHbIC KOMIIETEHIIUH
[1K-2. CnocobeH npuMeHsTh N TIK-2.1 3naer 3HAeT:
COBPEMCHHBIC TCOPECTUUCCKUEC 1 OCHOBHBIC XapaKTCPUCTUKHU | — IMOJAXOAbI, ITIO3BOJIAIOIINE
OKCIICPUMECHTAJILHBIC METO/IbI PaIuOTEXHUYCCKUX BBIIIOJIHATH HaCTpOP'IKy
HCCiICaA0BaHusA C LICJIBIO yCTpOfICTB Hu CUCTEM napamMeTpoB aJITOPUTMOB
MOZACPHHU3AINU CYIIECCTBYIOMIUX N MalllMHHOI'O O6y‘{€HI/I$I;
(nnn) cozmanus yMeeT:
HOBBIX IEPCIICKTUBHBIX — pCaJIM30BbIBATH aJITOPUTMbIL
PAANOTCXHUYICCKUX YCTpoﬁCTB n MalllMHHOI'O O6y‘{€HI/I$I C
CHUCTEM HCIIOJIb30BaHUEM CPEACTB
KOMITBIOTEPHOTI'O MOACTIUPOBAHU A
N _TIK-2.3 IIpoBogut 3HAeT:
TCOPECTUYCCKUC — MCTOJAbI MAalITMHHOI'O OGy‘IeHI/Iﬂ C
HCCIIEIOBAHUS yauTeneM u 6e3 yauTens;
PaaAuOTEXHUYCCKUX — OPUMCPLI IPAKTUYCCKUX 3a/1a4, B
yCTpOﬁCTB U CUCTEM KOTOPBIX BO3MOXXHO 3(1)(1)6KTI/IBHOC
HCIIOJIB30BAaHUC METOJ0B
MAaIIMHHOTO O0YYeHHS
yMmeeT:
— BBIIIOJIHATH HACTPOUKY
I1apaMeTPOB AIITOPUTMOB
MalllMHHOI'O O6y‘iCHI/I$I;




®opmupyeMasi KOMIIETEH U
(xox u opmynpoBKa)

NHauKaTop 10CTHKEHUS
KOMIIeTeHIINH
(xoa u (hopmMyJIUPOBKA)

Ilepeyennb

NJIAHUPYEMBIX pPe3yJbTaTOB

00y4eHust

IIpodeccnonanbHbIe KOMIIETEHIIUN

— aHaJIM3UPOBATH MIPABUIBHOCTH
paboThI ANTOPUTMOB MAIIUHHOTO
0o0ydeHusl.

BJIa/IeeT:

— HaBBIKAMH MOCTPOCHUS, aHATIN3a
Y KOMITBIOTEPHOTO
MOJETMPOBAHUS CUCTEM
MaIIMHHOTO O0yUYCHHS.

4. O0bém, CTPYKTYpa U coep:KaHue TUCHUTIIHHBI

OO6mas TpyA0EMKOCTh JUCIUTIIMHBI COCTABISAET 2 3a4€T. €., /2 akaj. Jyac.

Ne Tembl (pa3aeJibl) Buabl y4eOHbIX 3aHATHH, DopMbI TEKYLIETO
n/n AMCUMILIMHBI, BKJII0Yasi CAMOCTOATEbHYIO KOHTPOJIA
HUX COEpPKaAHMeE padoTy CTy1eHTOB, yCcneBaeMocCcTH
U MX TPYA0EMKOCTb
= (B akaiIeMHYECKHUX YaCcax) dopma
g | Kourakthas paGora | _ IPOMEKYTOTHOIH
3 ol ol = |2 = aTTecTaluu
@) S o E | Z % 5§ 4
= 3 g =13 = E s
S| 2| 28| 5|5¢¢c¢g
E|E| &| 2|28 ¢g=
S 21 8| 288 =
18| 8598
Beenenue u 0630p 7 2 1,7
1 |marepuana kypca.
Beenenue B 361k Python
Jluneiinas perpeccus c 7 5 0,5 2 |TectupoBaHue, 3amaHue
OJHOU IEPEMEHHOM. JUISL CaMOCTOSITENIbHOU
2 JIuneitHas perpeccus co paboThI
MHO>KECTBOM TIEPEMEHHBIX.
Knaccuduxarms.
Jloructrnueckas perpeccust
UckyccTBeHHbIE 7 4 2 TectupoBanue, 3amaHue
3 |HeitpoHHBIE CeTH JUTSL CAMOCTOSTENTLHOM
(TpencrapieHue) paboThI
HckyccTBeHHBIE 7 5 0,5 2 |TectupoBanue, 3anaHue
4 |HelpoHHBIE CeTH JUISL CAMOCTOSTEILHOM
(oOyuenwue) paboTHI
Pexomennmanuu mo 7 5 0,5 2 |TectupoBanue, 3ajJaHue
NPUMEHEHUIO aJlTOPUTMOB JUTSI CAMOCTOSITEITBHOM
MAIIMHHOTO 00yUYCHHS. paboTsI
ITocTpoenue cuctem
5 |MamuHHOTO 00yYeHwsI.
OnTHueckoe
pacro3HaBaHUe CUMBOJIOB.
dopmupoBaHue 6a3bl
JaHHBIX




Knacrepuzanus 7 5 0,5 2 |TectupoBaHue, 3ajaHue
6 IUTS CAMOCTOSITEIBHOM
paboThI
AHanu3 riaBHBIX 7 5 0,5 2 |TectupoBaHue, 3ajaHue
{ |KOMIIOHEHT JUTSI CAMOCTOSITEIIbHOM
paboTHI
JleTekTHpOBaHKE JIHIT HA 7 5 0,5 1
8 |ocHoBe anropuT™a
Buona/IIxoHca
9 MainmHHOe 00yUueHHe Ha 7 5 0,5 1
6ombIKx 6a3ax JaHHBIX
I'my6okoe oOyuenue. 7 5 0,5 1
10 |CéprouHblie HEHPOHHBIE
CeTH
[TpomesxxyTouHast 0,3 3auét
aTTeCcTalus
HUTOIoO 7 51 4 10,3|16,7 |72
6 mom uuciae ¢ 30 u /10T

Conep:xkaHue pa3iesioB IMCHHILTAHBI

Tema Ne 1
Benenue u 0030p Matepuana Kkypca. Beeaenue B 361k Python

UYro takoe mammHHOe oOydeHue? Ilpumeps! 3amau, pemraeMble B 00JaCTH MalIMHHOTO
o0yueHust (0OydeHue ¢ yuurenaeM U 0e3 yuuTels, CTUMYJINPOBAaHHOE 00ydYeHHUe, IBOIIOLMOHHOE
o0ydenue). O630p OCHOBHBIX HHCTPYMEHTOB si3bika Python.

Tema Ne 2
JIuneliHas perpeccus ¢ OIHOHN nepeMeHHOU. JInHeliHas perpeccus co MHOXKECTBOM
nepemeHHbIX. Knaccugukanus. Jloructuueckas perpeccust

OOmast mocraHoBKa 3ajadyd perpeccud. UTto Takoe rumoresa, mapamerpbl MOAEIH U
CTOMMOCTHas (QYHKIUS Ha IPUMEpE 3a]1auu JIMHEHHON perpeccun? MUHUMU3ALUSA CTOUMOCTHOM
GyHKIIMM (HOpMalbHbIE YPaBHEHUS U YMCIIEHHAs! ONTUMU3aLus). MeToJl rpaiIueHTHOrO CITyCKa.
MacmrabupoBaHue IpU3HAKOB M HACTPOMKA CKOPOCTU O0YUYEHHUS aJITOPUTMA.

OOmass mocraHOBKa 3ajaud Kiaccuukauuu. Jloructuueckass perpeccuss U - ee
croumocTHast (yHkius. ['paHuna npuHATHA pelieHus. MHoOTokiaccoBas Kiaccu(uKkauus Ha
OCHOBE JIOTHCTUYECKOH perpeccuu (MOAX0Ibl «OUH POTUB BCEX» U «OJUH IIPOTUB OJJHOTO»).

Tema Ne 3
HckyccTBeHHBIC HEHPOHHBIE CETH (TIPEICTABICHNUE)

IIpobnema HenuHeiHOM Kinaccudukanuu. buonornueckue HeHpoHBI M MO3r. Mozenb
HEHpPOHA M UCKYCCTBEHHBIC HEHPOHHBIE CeTH. HelWpoHHBIE CETH MPAMOro pacrpoCTpaHEHUS.
IIpumepsl peanu3anuy JIOTUYECKUX OIEpallii Ha OCHOBE HMCKYCCTBEHHBIX HEMPOHHBIX CETEH.
Knaccudpukanusa pyxonucubix 1udp. Kraccudukamuss 0OBEKTOB B CIIOXKHBIX —CIEHAaXx.
MHorokaccoBasi KacCU(pHUKaIMs Ui HSHPOHHBIX ceTel.



Tema Ne 4
HckyccTBeHHBIE HEUPOHHBIE ceTH (00yUeHUE)

Perynsapuzanus u npobiiema nepeoOydyenus. PerynsapuzoBanHasi cToUMOCTHasi (QyHKIIUS
JUIl JIMHEWHOW W JIOTUCTUYECKOM PpErpeccuy, HEWPOHHOM CETHM NPSMOIrO PacrpOCTPAHEHUS.
AnroputM 0oOpaTHOrO pacmpocTpaHeHus omuOku. ['panguentHas mnpoBepka. IIpoGrema
CUMMETPUYHOCTH BECOB HEHPOHHOM ceTu. ABToHOMHOE BoaeHue (mpoekT ALVINN).

Tema Ne 5
PexoMeHnaruu o NpUMEHEHHIO aJITOPUTMOB MaIIMHHOTO 00yueHus. [TocTtpoeHne cuctem
MaIlIMHHOTO 00yueHusi. OnTHYeCKoe pacrio3HaBaHUEe CUMBOJIOB. DopMupoBaHUe 0a3bl JaHHBIX.

Tema Ne 6
Knacrepuzanus

Uro Takoe kiactepusanus? Pa3HOBUIHOCTH aJrOpuTMOB KIIacTEpHU3alMM JaHHbBIX.
Anroputm K-cpemaux (cToMMOCTHast (GYHKIMs, CIy4dailHas WHHUIAATH3AIUs, BBIOOp dHCIA
kiacrepoB). Ilpumepsl ucnosb3oBanus anroputma K-cpegHux s oOpaboTku IU(POBBIX
N300paX]eHUH.

Tema Ne 7
AHaau3 rI1aBHBIX KOMIIOHEHT

3amavya COKpalleHHus pa3MepHOCTH JaHHBIX. OO0mas GopMyIupoBKa aHalu3a TIaBHBIX
KOMITIOHEHT U €T0 peayin3alus Ha nmpakTuke. BeiOop dncia rimaBHeIX KOMIOHEHT. PekoMeH1anuu
10 MPUMEHEHUIO aHAJIM3a [NIABHBIX KOMIIOHEHT. Pacro3HaBaHue JIUI] C UCIIOJIb30BaHUEM aHAIN3a
[JIaBHBIX KOMIIOHEHT (MPOCTPAHCTBO JIMI, COOCTBEHHBIE JIMIIA, CTPYKTypa ajJropuTMa
pacro3HaBaHUsI JIUIT).

Tema Ne 8
JeTrexTupoBaHue JUIl HA OCHOBE airoputma Buona/Jl>xoHca

OO6miee onucanue mpoOseMbl JeTeKTUpoBaHUs Jull. [Ipu3Haku, UCHOJIB3yeMblE B AITOPUTME
nerektupoBanus nul Buona/Jlxonca. Kackan knaccudukaropos. MHTerpanbHble H300paskeHMs..
Cnabble knaccugukaropbl. Komurer knaccuduxaropoB u Oyctusr. JlaHHble uis 0O0y4deHHs
Kackaja Kiaccu(UKaTopoB U TecTUpOoBaHHe anroputMa Buona/JlxoHca.

Tema Ne 9
Marmmnnoe oOydeHne Ha OoJIbIIUX 0a3ax JaHHBIX

OO6mrast mocrtaHoBKa 3ajayvl oO0ydeHuss Ha Oonbmiux 0a3ax JaHHBIX. CTOXaCTUYECKUM
TPaJUEHTHBINA CIYCK U MHUHHUTPYIIOBOW TpaJveHTHBINA ciycK. OHnaitH-o0yuenue. TexHonorus
MapReduce u pacnapauieMBaHNie JaHHBIX.

Tema Ne 10
['my6okoe ob6ydenue. CBEpTOUHBIEC HEHPOHHBIE CETH

[Ipobnema ry6oKOro oOy4eHus. ApXUTEKTypa CBEPTOYHOW HEUPOHHOW CeTH
(cBEPTOUHBIM CIOM M CIOM NpPOpEeKUBaHUS, MOJHOCBSI3HBIE ciou). OOydyeHHe CBEPTOUYHOM
HeliponHoil cetu. IlpenBaputenbHoe oOyueHHEe M aBTOIHKOAEpHI. lIpumepsl MCHOIB30BaHUS
CBEPTOYHBIX HEUPOHHBIX CETEeH JUIsl pEIICHUs Pa3IMUHbIX IPAKTUUECKUX 3a/1a4.



5. O0pa3oBaTe/IbHbIC TEXHOJIOTHMH, B TOM 4YHCJI€ TEXHOJIOTHMH JIEKTPOHHOIO O0y4eHUsl M
AUCTAHIHOHHBbIC 00pa3oBaTe/bHbIE TEXHOJOIHM, HCIOJIb3yeMble IMPH OCYLIeCTBJICHHUU
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCIUIIHHE

B npouiecce 00yueHust HCMOIB3YIOTCS CleAyIolne 00pa3oBaTeIbHbIe TEXHOIOTUU:

BBoanasi JieKuMs — 1a€T IMEpBOE ILEJIOCTHOE IPEACTaBICHUE O JIUCLMIUIMHE U
OPUEHTHPYET CTYJEHTa B CUCTEME U3Y4YEHUS NAHHON AUCUUIUIMHBL. CTYIEHThl 3HAKOMSTCS C
Ha3HAUYEHUEM W 33/1a4aMU Kypca, €ro pojbl0 M MECTOM B CHUCTeME yYEOHBIX AWCIUILIUH U B
CHUCTeME MOATrOTOBKHM B 1enoM. JlaeTcst kpaTkuili 0030p Kypca, HUCTOpHsI Pa3BUTHUS HAayKu M
MPAKTUKH, TOCTHIKEHUS B 3TOU cdepe, IMEHA U3BECTHBIX YUEHBIX, U3JIAraloTCs MEPCIICKTHBHBIC
HalpaBjeHusi HccienoBaHuid. Ha 3ToOM  JeKUMM  BBICKA3bIBAKOTCA  METOJUYECKHE U
OpraHu3alMOHHBIE OCOOCHHOCTH Pa0OTHI B paMKaX JaHHOW AUCIUILIMHBI, a TAKKE NAaETCS aHATIU3
pPEKOMEH1yeMOl y4eOHO-METOIUYECKON JTUTePaTyPh.

IIpakTHYeckoe 3aHATHE — 3aHATUE, IOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUM U
HAaBBIKOB U 3aKPEIUJICHUIO MTOJIYYEHHBIX Ha JIEKIUN 3HAHU.

KoncyabTauum — B Y4eOHBIX 3aHSATHHA, SBISIFOIIMICS OMHOW M3 (OpM KOHTPOIIS
CaMOCTOSITeNIbHOM ~ paboThl  CTyAeHTOB. Ha KoOHCynmpTamusix MO Mpock0e CTYIEHTOB
paccmarpuBaroTcs HauOoJsiee CIOXKHBIE MOMEHTBHI IpU OCBOEHMM Marepuallia JUCLUIUIMHBI,
IpenoiaBarelib OTBEYaeT Ha BOIPOCHI CTYJIEHTOB, KOTOpPbIE BO3HUKAIOT Y HUX B IpoLecce
CaMOCTOSITENIbHOIN pabOThI.

6. IlepeyeHb JIMIEH3MOHHOr0 M (MJIU) CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
ol0ecreyeHusi, MCHOJIb3yeMOr0 IPH OCYLICCTBJICHHHM 00pa30BaTeJBLHOIO Iponecca Io
AUCHHUILIMHE

B npomecce ocymectBieHus ~o0pa3oBaTeNBHOIO  Ipolecca MO  JAUCLUIUIMHE
UCIIOJIB3YIOTCSA:

i GOPMHUPOBAHUS MaTEpPUAJIOB AJISl TEKYIIEro KOHTPOJS YCIIEBAaEMOCTH U IIPOBEACHUS
POMEKYTOYHOU aTTeCTalNH, 17151 POPMUPOBAHUS METOJUIECKUX MAaTEPUAIIOB 110 TUCIUILTIHE:

— nporpammer Microsoft Office;

— Adobe Acrobat Reader.

7. IlepeyeHb COBpeMeHHBIX NPO(eCCHOHAJBHBIX 0a3 JAaHHBIX W HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIBb3YyeMbIX NPH OCYLIECTBJICHUH 00pa30BaTeIbHOIO NMpoLecca mno
AUCHUIINHE (MPU HEO0X0IUMOCTH)

B npomecce ocymectBieHHs ~00pa3oBaTeNBHOrO — Tpolecca MO  JAUCLUIUIMHE
HCIIOJIB3YIOTCS:

ABToMaTu3upoBaHHas  OubnuoreyHo-uH@opmarmonHas cucrtema «BbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. [lepeyeHb OCHOBHOI ¥  [ONMOJHUTEJbHOW Yy4eOHOW JIMTEPaTypbl, PeCypcoB
HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOIT ceTn «HMHTepHeT» (MpM HE0O0XO0AUMOCTH),
PeKOMeHIyeMBbIX VI OCBOEHHUSI U CIUTIIHHBI

a) OCHOBHAasl JIUTEPaTypa

1. Ocumnos, I'. C. Meronpl uckyccrenHoro unremiekra / OcunoB I'. C. - Mocksa
OU3SMATIIUT, 2011. - 296 c. - ISBN 978-5-9221-1323-6. - Tekct : snexTpoHHbIid / DBC
"KoHcynbTaHT cryaeHra" : [caiiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785922113236 html (nata obpamenus: 15.01.2021). -
Pexxum goctyna : mo moJmnucke.

0) 10MOJIHUTEJIbHAS JIUTEepaTypa

1. Mecrenxkuii, JI. M. MaremaTudeckie METO/bI paciio3HaBaHus o0pa3oB / Mecrerkuii JI.
M. - MockBa : Hauumonanenbiii OtkpbiTelii YHuBepcuter "MHTVYUT", 2016. - Texct
anektponuslt  // OBC  "KoucympTanT  crymeHra' : [caiiT]. - URL


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.studentlibrary.ru/book/ISBN9785922113236.html

https://www.studentlibrary.ru/book/intuit_134.html (mara o6pamenus: 15.01.2021). - Pexum
JOCTYyIIA : 110 MOAIIUCKE.

B) pecypcbl cetu «HTEpHET»:

1. DnexrponHas 6nbaroTeKa yueOHbIX MaTepuanos Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2. Nadopmarmmonnas cuctema «EanHoe OKHO jgocTyma K 0Opa3oBaTeNbHBIM pPECcypcam»
(http://www.edu.ru (pasgen YueOHO-MeTOAMYCCKAs OHMOIMOTEKA) WIIM IO IPSIMOM CCBUIKE
http://window.edu.ru/library).

9. MaTepuajbHO-TeXHHYecKas 6a3a, HeOOX0AMMasl /IJIsl OCYIEeCTBJIEHUsI 00Pa30BaTeIHLHOI0
npoiecca no JMCUUIINHE

MarepuanbHO-TeXHHUECKas: 0a3a, HEOOXOAMMast JIJIsl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO

npoliecca 1Mo AUCIUILTMHE BKII0YAET B CBOM COCTAB CHEIMAIbHBIC TOMEICHHS:

- y4eOHbIC ayTUTOPHUH JJIsl TIPOBEIICHHSI TPAKTHYCCKHIX 3aHSATHIA;

- yT-I€6HI)IC AyaAUTOPUHU JIA MMPOBCACHUA I'PYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHC}’J’II)TaIII/If/'I;

- yueOHbIC ayTUTOPHUHU JJIsl TIPOBEICHHSI TEKYIETO KOHTPOJIS U IIPOMEXYTOYHOMN aTTeCTallNY;
-IIOMCUICHUA JIA CaMOCTOSITEIILHOU pa6OTI)I;

-IIOMCIICHHS JIJISl XPAaHCHUsS M TNPO(PHUIAKTHUECKOTO OOCIYKMBAHHUS TEXHHUYECKUX CPEICTB
00y4eHwusI.

Jns  mpoBeneHHMs — 3aHATHH  JIGKIMOHHOTO — THUIA  OPEUIaraloTcs  HaOOopbI
JEMOHCTPAIIMOHHOTO  000pYMOBaHUS ¥  Y4eOHO-HANISIHBIX MOCOOWH, XpaHsIIUecs Ha
AJIEKTPOHHBIX HOCUTEIISAX U 00ECIEUNBAIONINE TEMATHUECKUE UILTIOCTPAIMH, COOTBETCTBYIOIINE
paboueii mporpaMme AUCIUTITNHBI.

[TomenieHust st CaMOCTOSTEILHON pa0OThl 00YYAIOIIUXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOU C BO3MOKHOCTBIO IIOAKIOYEHUA K CETU ((I/IHTepHeT)) A o0ecIieyeHuEM AOCTYyIla B
AJIEKTPOHHYIO0 WH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPEly OpTraHHU3aIINH.

Yucno mocagoyHbIX MECT B JICKIIMOHHON ayIUTOpUU OOJblle MO0 PaBHO CHHUCOYHOMY
COCTaBy MOTOKA.

ABTOD:

JlorenT kadeapsl "HOOKOMMYHUKAIIAN U paInodU3NKHA , K. T. H. B.B. XpsiieB

00JIHCHOCMb, YYEHAs cmeneHb U.0 . Damunus



https://www.studentlibrary.ru/book/intuit_134.html
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.edu.ru/

IIpunoxkenne Ne 1 k paGoueil nporpaMme M CUHUIIIMHBI
«CHcTeMBbI HCKYCCTBEHHOT0 HHTEJLJICKTA»

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIUM CTY/IeHTOB
o JUCHHUIIJINHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHbIC MaTepHaJIbI,
HCII0JIB3YEMBIEC B IIPOLECCE TEKYIIEIN0 KOHTPOJIA YCIIEBAEMOCTH

IIpumepHbIe BAPUAHTBI 3aJaHUI V151 CAMOCTOATEIbHOI PadoThI
Tema: JIuneiinas perpeccust

1. O3HakoMuThCs ¢ Matepuanamu Jiekiuid Ne 1 u Ne 2.

2. YCTaHOBHTh HEOOXOAMMOE TporpaMMHOe oOecrnieueHue. [Ipu BHIMOTHEHUH 3aaHMS,
BeposTHee Beero nmonanobsarcs: Python 3, NumPy u Matplotlib.

3. O3HaKOMHUTBLCS C COACPXKUMBIM TANKHA C 3aJaHUEM, - BKJIIOYAaeT B ceOs (aidibl,
MIPE/ICTABICHHBIC HUXKE.

main_one.py — «OCHOBHON» MOAYJb, HEOOXOAMMBIN [UISl BBIIOJHEHUS IEPBOM YaCTH

3a7laHusA, KOTOPBIA MTOMOXET BBIIIOJIHUTH €ro no3tanHo. Hacrosmuii mporpaMMHbBINA KOJT

He TpebyeT Kakoh-1100 Koppekiuu!

main multi.py— «OCHOBHOW» MOMYJb, HEOOXOIMMBIH IS BEITOJIHEHHUS BTOPOH Y4acTH

3a/1aHMs], KOTOPBIM MOMOXKET BBINOJIHUTH €ro Nmo3TanHo. HacTosimuii mporpaMMHBIN KOZ

He TpedyeT Kakoi-1100 Koppekuu!

datal. txt — 6a3a gaHHBIX /Ul BBHIIOJHEHUS MEPBOM YaCTH 3a1aHUS.

data2. txt — 6a3a naHHBIX I BBIIOJHEHHS BTOPOW 4acTH 3aaHMUsl.

plotData.py — Monynb, coaepxamuii pyHkuu plotData, KOTopas HEOOXoauma

JUTSl BU3YaIM3allUuU JAaHHBIX.

computeCost.py — Moaynb, cojaepamuil ¢yHKUuo computeCost, KoTopas

HE00XOIMMa /I BBIYUCIICHUS 3HaYEHUsI CTOMMOCTHOM (DYHKITUU JIMHEWHOU PErpecCuu.

gradientDescent.py — MOayib, coiepxamuid QyHKIMIO gradientDescent,

KOTOpasi HeoOXoJuWMa ISl BBIMOJHEHUS TPAJUCHTHOTO CIIyCKa C IEJIbI0 TOUCKA

[1apaMeTPOB MOJIEIIN JINHENHON PErPECCUM.

featureNormalize.py — Moayib, cofepkanmil pynkuuto featureNormalize,

KOTOpasi HeoOXoJuMa JIJIsl HOpMalu3alluy IPU3HAKOB.

normalEqgn . py — MOJyJb, coepkanmii pyHKuoo normalEqgn, KOTopas HEOOX0AUMa

JUISl TIOMCKa MapamMeTPOB MOJEIH JIMHEHHON PErpecCuu ¢ UCIOIb30BAHHEM HOPMAJIbHBIX

YpaBHEHUM.

4. BeIMOTHUTH TIEPBYIO YacTh 3aJlaHUs, CBSI3aHHYIO C peaji3alluedl U HUCCIeI0BAHHEM
JIMHENHOM PErpecCuu C OJJHON IEPEMEHHOM.

5. BBIMOTHUTE BTOPYIO 4YacTh 3a/aHMs, CBS3AHHYIO C pealu3aliedl ¥ UCCIIeT0BaHUEM
JIMHEMHOMN PErpecCUH CO MHOKECTBOM NEPEMEHHBIX.

6. OTBETUTH, HA BOMPOCH, HEOOXOJMMBIC JUISI COCTABIICHUS OTYETA 10 JJAHHOMY
MpakTH4IecKkoMy 3aianuto. OT4ET caa€rest Ha MPOBEPKY B MEUATHOW UM MUCBMEHHOH dopme B
YKa3aHHBIE CPOKH.



[Tpu BBIMOTHEHUN JAHHOTO 3a/IaHus TPeOyeTCs 3aNOMHUTH MTYCThIE MECTa MPOTPAMMHOTO
Koza B 0J10Kax ¢ KoMmMeHTapueM «Bai koa 31ech». JlanHyto nponeaypy Heo6X0AUMO BBITOJIHUTh
IUTst cnenyronmx GyHKui: plotData, computeCost, gradientDescent.

1. Ilpu pemennwn 1F000¥ 3a/1a4u C UCMIOJIF30BAHUEM HHCTPYMEHTOB MAIIIMHHOTO O0YUYCHHUS
BAYKHBIM SIBJISIETCS] IOHMMAHUE CTPYKTYPbI AHATU3UPYEMBIX JAHHBIX U UX BU3YyalIM3allUs B CIy4ae
BO3MOXXHOCTH. B mepBoii yacTu 3ajjaHus HpeaiaraeTcs MCIONb30BaTh 0a3y JaHHBIX W3 (¢aiina
datal. txt. JlaHHble TPEACTaBISAIOT COOOW MHOMXKECTBO OOBEKTOB, OMHMCHIBAEMBIX OJHUM
NPU3HAKOM (YHCIIEHHOCTh HACEJICHHUS B HEKOTOPOM TOpOJIe) U METKOH (MpUOBLIb, KOTOPYIO
MOXHO MOJYYUTh MpPU MPOAAXKE OINPEACICHHOIO TOBapa B TOPOJE C COOTBETCTBYIOLIEH
YHCIIEHHOCTBIO HAaceJIeH!s ). 3aBepIInTe MPOrpaMMHBINA KOJ B Moaylie plotData . py, KOTOpBIH
MO3BOJIUT BBIMIOJIHATH BU3YAIM3AIMIO TAHHBIX. 3aBEPIICHUE MOIYIIS MTOAPA3yMEBAET MO COOOM
HallMCaHWe CTPOYEK MPOTPaAaMMHOIO KOJla, KOTOpbIE TO3BOJSAT BBI3BATh (YHKIHUIO U3
COOTBETCTBYIOIIETO MOy B (aiie main one.pYy, NO3BOJIAA PEIIUTL ONPEICIECHHBIA KyCOK
HacTosAlero 3afganus. Hampumep, B 1aHHOM ciydae 3aBEpILEHHBIM MPOrpaMMHBIN KO OyneT
BBITJISJICTh TaK, KaK MpecTaBiIeHo Ha puc. 1.\

matplotlib.pyplot plt
numpy np

def plotData(data):

LUMA MOZBONAET BLINOMHHUTE anu3 a X B ) TOBOM
2 )OPAMHAT C MOAMMUCAHH

figure()
.plot(datal[:, f i ' ; i Label DEHUPOBOYHHIE JaHHLIE )
s =1)

.grid()

Puc. 1. 3aBepiieHHbli mporpaMMHBINA Ko JUIsl yHKIMHU plotData

ITocne 3aBepmieHmst Kaxjaoro OJIOKa KoAa MHTepHperupyire Qain main one.py
C IIEJIbI0 TPOBEPKH MPABUIBHOCTU pPAOOTHI COOTBETCTBYIOLIEH YacTW 3ajaHusi. Pesynprar
BU3yalIM3allMM JaHHBIX C UCMOJb30BaHMEM (QYyHKIMH plotData mpenacraBieH Ha puc. 2. B
Ciy4ae YCIEIIHONM MHTEPIPETAlH POrPaMMHOI0 KOJa pa3pelacTcs NEPEUTH K CIEAYIOIIEMY
IIYHKTY 3aJaHUs.

2. 3aBepmIuTe MPOrpaMMHBIA KOA B Monyje computeCost.py, KOTOPBIH MO3BOJHT
BBIUMCIUTh 3HAYEHHE CTOMMOCTHOM (QyHKUuM Ui JuHeiHoW perpeccun. Dopmynsl,
OINMCHIBAIOILIUE €€ BBIUNCIICHNE, NTpeAcTaBieHbl B ieKuu Ne 1. [Ipu BbINOIHEHNM TaHHOM 4acTu
3a/IaHUSI MOTYT MOHAM00UThCs GyHKIMK U3 Oubamorexku NUMPY, ipeacTaBiIeHHbBIE HUXKE.

dot — MO3BOJIAET BBIYUCIUTH MATPUYHOE MPOU3BEACHUE IS JBYMEPHBIX MAacCUBOB U

CKaJIIPHOE MPOU3BEACHUE JIJII OTHOMEPHBIX MaCCUBOB (0€3 KOMIIJIEKCHOTO COTIPSKCHHS ).

Sum — IO3BOJISIET BBIYUCIUTH CYMMY JJIEMEHTOB BJOJb OINPEAEICHHOW Pa3MEPHOCTH

JBYMEPHOI'0 MacCUBa U CyMMY BCEX DJIEMEHTOB JIsI OJJHOMEPHOI'O MACCHUBA.

Takske ToJIe3HBIM MOXKET OKa3aThCs ONEPATOP MOAIEMEHTHOE BO3BEIECHNE KOMIIOHEHTOB
JBYMEPHOI'O U OMHOMEPHOI'O MACCUBOB B KBajpar. ** 2.
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Puc. 2. Pe3ynbrar Bu3yanu3anuu TpEHUPOBOUHBIX JAHHBIX

3. 3aBepminTe NpPOrpaMMHBIA KOA B Moayle gradientDescent.py, KOTOpBIA
MIO3BOJIMT BBIMIOJIHHUTH aJITOPUTM TPAJAUEHTHOTO CIYCKa C IEIbI0 00ydeHHs mapaMeTpOB MOIEITH
auHeHON perpeccur. OpMyIbl, OMNHUCHIBAIOIINE pEATHU3ANMI0 TPAJAUEHTHOTO CIIYCKa,
npezcTaBieHbl B ieKiud Ne 1. [Ipu BeIMONHEHNH TAHHON YacTH 3a/aHUS MOTYT TIOHAJI0OUTHCS
cnenyromue pyHkuu u3 6udanoreku NUMPY: dot u transpose.

transpose — MO3BOJSET BHINOJIHUATH TPAHCIIOHMPOBAaHNE MaccuBa. J{JIsl OJHOMEPHOTO

MaccHBa JaHHas (PYHKIUS HE OKa3bIBAET HUKAKOTO JIEHCTBUS, a ISl IBYMEPHOT'O MacCHBa

UCMOJIb30BaHUE (PYHKIIMH COOTBETCTBYET OOBIYHOMY MaTPUYHOMY TPAHCIIOHHUPOBAHUIO.

[Tocne oOyuyeHHs mapamMeTpoB MOJAEIU JUHEHHOW pPEerpeccuu C OJIHOM MEepeMEHHOH ¢
HACTPOWKaMU TPaJUEHTHOIO CIyCKa, 3aJaHHBIMM IO yMOJ4YaHuio B (aiine main one.py
JIOJDKEH TIOTYYUThCS pe3yIbTaT, MPeACTaBICHHBINA Ha pHC. 3.

4. ITocne 3aBepuIeHUs NPEABIIYLIIUX ITYHKTOB BBINOJHUTE MpEACKa3aHUe MPUOBLIM OT
MpOJIaXKh TOBapa B ropojax ¢ 4ucieHHocThio HaceneHus 35,000 u 70,000. [Ipu BeIMOSHEHUN
3aJaHusl oOpaTuTe BHHUMAaHUE Ha TO, YTO B MaTpulle OOBEKTHI-IPU3HAKH, CPOPMHUPOBAHHON B
(aiine main_ one.py nociue 3arpy3ku 6asbl 1aHHbIX U3 datal. txt, eIMHCTBEHHBIN IPU3HAK

00BEeKTa, OMUCHIBAIOIIMKI YMCICHHOCTh HACENeHUs B TOpOJie, SBJISETCS HOPMHPOBAHHBIM Ha
saauenwne 10,000.
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Puc. 3. PesynbTat BU3yanu3anuu TPEHUPOBOYHBIX JAHHBIX U JUHUU PETPECCUU (TUIIOTE3BI JJIs
JUHEHWHOMN PEerpecCcuu C OJTHOM MepEeMEHHOM )

Hcnone3ys daiin main_one.py OTBETbTE Ha CIIEIYIONIME BOIPOCHI IO NEPBOH 4acTh
MIPaKTUYECKOTO 3aaHusl.

1. Yemy paBHO 3Hau€HHWE CTOMMOCTHOW (YHKIMH Ui Cllydas, KOTJa BCE MapaMeTphl
MOJICNTH paBHBI HYJTIO (35 6assioB)?

2. Yemy paBHBI 3HaY€HHUS TapaMeTPOB 00yUEHHON MOJIeNN JINHEHHOM perpeccuu ¢ 01HOM
MepeMEHHON I cliydasi, Korga mapamerp cxomumoctu paBeH (.01, a uwucnmo wurepanuit
rpagreHTHOro ciycka pasHo 1500 (40 6asioB)?

3. Uemy paBHa IpUOBUTH OT MPOJAKK TOBapa B ropojax C YHUCICHHOCTHIO HACEICHHS
35,000 u 70,000 msst o6yueHHOI B Borpoce 2 Mojen (5 6aiioB)?

Tewma: Jloructuueckas perpeccus

1. O3HaKOMUTBCS ¢ MaTepHranamMu Jiekiuu Ne 2.

2. YCTaHOBHTH HEOOXOIMMOE MporpaMMHOe obecriedeHue. [Ipu BHIMOJHEHUH 3aJaHus
HaBepHska noHanoostes Python 3, NumPy u Matplotlib.

3. O3HAKOMHUTKCS C COJIEPIKUMBIM TATIKU € 3aJJaHMEeM, KOTopasi BKIIOYaeT B ce0s (haiibl,
IIPE/ICTABIICHHBIC HUKE.

main.py — «OCHOBHON» MOMYJb, HEOOXOIUMBIN JJIsi BBHIOJIHEHUS 3aJaHMsl, KOTOPBIHA
MTOMOYET BBIOJHUTH €ro nosranHo. Hacrosmmii mporpaMMHBIi Ko HE TpeOyeT Kakoii-
1160 Koppekuuu!

data. txt — 0a3a JaHHBIX IS BBHIIIOJHEHUS 3aIaHU.

plotData.py — mMonynb, comepxamuii GyHkmuo plotData, KoTopas HEOOX0aIuMa
AJId BU3yaJIu3allu JAaHHBIX.
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plotDecisionBoundary.py - MOZYNb, coaep KaImi GbyHKIHIO

plotDecisionBoundary, KoTopas HeoOXoxuma Uisi BH3yalM3allUd JaHHBIX C

TPAHMIIEH pPELICHUs JIs 3aJaHHOTO MHOYKECTBA IApaMeTPOB MOJENIH JIOTUCTUYECKON

perpeccu. JlanHblil MOIYyIb HE TpEOyeT Koppekiuu!

computeCost.py — Moaynb, coaepxamuii ¢GyHKIMIO computeCost, KoTopas

HeoOXoIuMa JJis BBIYMCICHUS 3HAUEHUS CTOMMOCTHOW (DYHKUMH JIOTUCTHYECKOMN

perpeccuu.

gradientDescent.py — Moaynb, couepxkamui (yHKIUIO gradientDescent,

KOTOpass HeoOXoauma Ui BBIIOJHEHHMS TPAJUMEHTHOTO CIyCKa C IENbI0 IIOMCKa

rapaMeTpOB MOJENIH JIOTUCTUYECKON pErpecChH.

featureNormalize.py — MOAYJb, cofepkamuii QyHknuo featureNormalize,

KOTopasi HeoOXoAuMa Jjisi HOpMaju3alluu MpU3HAKoB. JlaHHBI MOaynas He Tpedyer

Koppekuuu!

sigmoid.py — Moaynb, coiepxammii (YHKIUIO sigmoid, KOTopas IO3BOJSET

BBIYHCIIUTH 3HAUEHNE CUTMOUIHON (YHKITHH.

predict.py — Moaynb, conepxkanuii GyHKIu0 predict, KOTopas Heo0Xoauma Juis

npejckazanus MeTku kinacca (0 unu 1).

4. TlosTanHo BBINOJIHUTH 3a/JaHUE, CBA3aHHOE C peaju3alMedl U UCCIeI0BAHUEM
JIOTUCTUYECKOU PErPECCUH.

5. OTBeTUT, HA BONPOCH, HEOOXOIWUMBIC [UIS COCTABICHHS OTYETa TI0 JAHHOMY
MpakTHYeCKOMY 3a/aHuto. OTYeT cJaeTcs Ha MPOBEPKY B MEUaTHOW WM MUCbMEHHOH (dopme B
YKa3aHHBIE CPOKH.

[Tpu BEIMONHEHUN 3a/aHUs TPEOyeTCsl 3alOMHUTDH MTyCThIE MECTa MPOTPAMMHOTO KOJia B
650Kax ¢ KOMMeHTapueM «Bai ko 3aechy». JlaHHy0 npoueaypy HeOOXOIUMO BBIOJHHUTD JJIs
crenyomux QyHKOW: plotData, computeCost, gradientDescent, sigmoid,
predict.

1. IIpu pemenuu a000¥H 3aa4u ¢ UCHOIB30BAaHUEM HHCTPYMEHTOB MAITMHHOI'O O0yUEHHUS
BaYXHBIM SIBJISIETCSI IOHMMAaHUE CTPYKTYPhl aHAJIM3UPYEMbIX JAHHBIX U UX BU3YyalIU3alus B cIydae
BO3MOXHOCTH. B HacTosimieM 3aaHuu mOpeisaraeTcs MCIoib30BaTh 0a3y JaHHBIX U3 (aiiia
data.txt. JlaHHble NpeACTaBIAIOT COOOW MHOXECTBO OOBEKTOB, ONHUCHIBAEMBIX IBYMS
NpU3HaKaMu (OLIEHKa CTyJEHTa 3a MEpBbIA SK3aMEH U OlLIEHKAa CTY/AEHTa 3a BTOPOW SK3aMeH) U
METKOH (aTTeCTOBaH MJIM HE aTTECTOBaH CTYAEHT 10 UTOraM JBYX 3k3aMeHoB). HeoOxomnmo
o0paTuTh BHMMaHHE Ha TO, YyTO 0a3a JAHHBIX B HACTOSILIEM 33JaHUU pa3MEyeHa, a METKa
IPUHUMAET TUCKPETHBIA Ha0O0p U3 1ByX 3HaueHui (0 — He arTecToBaH, 1 —arrecroBan). [loaTomy
B paMKax HacCTOSIIETO 3aJJaHMsl pacCMaTpUBAETCs pelleHne 3aauyl OMHapHOW Kiaccu(uKaum, a
HE perpeccui, Kak 3To OblIO B mpakTHueckoM 3agaHuu Ne 1. 3aBeprinre nporpamMmHbI KOJ B
Monyiie plotData.py, KOTOPbIM MO3BOJIUT BBIMOJHATH BU3YaIU3aLUIO JaHHBIX. 3aBEplICHUE
MOJTyJIsl TOJIpa3yMeBaeT MoJ COOON HalrMcaHue CTPOUYEK MPOTrPaMMHOI0 KO/1a, KOTOPBIE MTO3BOJISAT
BbI3BaTh (DYHKIMIO M3 COOTBETCTBYIOLIETO MOIyJs B ¢ailie main.py, Mo3BOJsAs PEUIUTh
ONpECIEHHBIM KYCOK HAacTOSILEro 3anaHusd. Hampumep, B JaHHOM ciydyae 3aBEpIICHHBIN
IPOrpaMMHBIN KOl Oy/IE€T BBITJISAETh TaK, KaK MPEeACTaBIeHO Ha puc. 1.

[Tocne 3aBepiieHus Kaxxaoro OJ0Ka KoJa MHTEPHpPETHpYHTEe (aill main.py C LEIbko
MIPOBEPKHU MPaBUIBHOCTH pabOThl COOTBETCTBYIOIIEH YacTu 3a/aHus. Pe3ynbTar BU3yaau3aluuu
JTAHHBIX C MCIIOJIb30BaHHeM (QyHKIMHU plotData mpeacTaBieH Ha puc. 2. B cnyuae ycnemHoi
MHTEPIIPETALIMY TPOrPAMMHOTI0 KOJIa Pa3pelaeTcs IEPENTH K CIEAYIOLIEMY ITYHKTY 3a/IaHUs.

2. 3aBepuIUTe NMPOrpaMMHBIA KOA B Mojyje computeCost.py, KOTOpPbIi MO3BOJUT
BBIYUCIIUTh 3HAUEHHE CTOMMOCTHON (YHKLIMHU Ui JOTMCTHYECKOM perpeccun. DopMybl,
ONMCHIBAIOLIME €€ BBIUNCIIEHUE, ITpeAcTaBieHbl B JeKIun Ne 2. [Ipy BBINOJHEHNN TaHHOW 4acTH
3aJJaHHsI MOTYT MOHAA00UThCS QyHKIMHN U3 6nbaoTexkn NUMPY, mpencraBieHHble HUXE.
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dot — MO3BOJIAET BBIYUCIUTH MATPUUYHOE MPOU3BEACHHE NIl JBYMEPHBIX MAacCHUBOB U
CKaJISIPHOE MPOU3BEICHHE ISl OHOMEPHBIX MacCUBOB (0€3 KOMILIEKCHOTO COMPSIKEHU).
Sum — MO3BOJIAET BBIUUCIUTH CyMMY 3JEMEHTOB BJOJIb OIPENEICHHON pa3MEepHOCTU
JIByMEpPHOT'O MAacCHBa U CYMMY BCEX 3JIEMEHTOB JJIs1 OJTHOMEPHOI'O MAacCHBA.

109 — MO3BOJSIET BHIYUCIUTh HATYPAJIbHBIN Jorapudm OT 3JIeMEHTOB MacCHBa.

matplotlib.pyplot plt
numpy np

plt.figure()
pos = np.where(y 1)
neg = np.where(y

plt.plot(X[pos, @], X[pos, 1], "+,
plt.plot(X[neg, @], X[neg, 1], "o-,
plt.grid()

Puc. 1. 3aBeprieHHbIi TpOrpaMMHBINA KO AJ1st GyHKIMU plotData

[Ipn 3amonHeHMH mHporpaMMHOrO Koia B Moayie computeCost.py mnorpelyercs
BBIUUCIICHHE 3HAYCHUH CUTMOMAHON (QyHKIuu. Peamusyiite ee BBIYMCICHHE B MOJYIIE
sigmoid. py. llpu peanuzanuu CurMouIHON PYHKIIUKA MOKET MMOHATO0UTHCS PYHKIHS €XP U3
oubmorekn NUMPY, KoTOpasi MO3BONISET BBHIYMCIUTH 3HAYCHHUS SKCIIOHCHIUAIBHOW (YHKIIUU
OT JIEMEHTOB MACCHUBA.
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[MepBblIA 3K3aMeH CTYOeHTa
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Puc. 2. Pe3ynbTaT BU3yanu3aluuu TPEHUPOBOUYHBIX JAHHBIX

3. 3aBepmMiTe MpOrpaMMHBIA KOA B Moayle gradientDescent.py, KOTOpBIH
MO3BOJIUT BBIMOJIHUTE AJITOPUTM T'PAJAMEHTHOTO CIyCKa C LEIbI0 O0y4YeHHs apaMeTpoB MOJIEIH
JIOTUCTUYECKOUN perpeccun. GopMyIibl, ONMMUCHIBAOIINE PEATU3aLUI0 TPAAUEHTHOrO CITyCKa JJISt
JIOTUCTUYECKOW perpeccuu, mpeacraBiieHbl B JeKiuu Ne 2. [Ipu BBINOJIHEHMHM JAHHOW YacTu
3aJaHisT MOTYT MOHAJo0HMThCs cienyoomue ¢yHkuun u3 Oubmmorekn NUMPY: dot wm
transpose.

transpose — NO3BOJISIET BBINOJHUTh TPAHCIIOHUPOBaHUE MaccuBa. s OAHOMEPHOTO

MaccHBa JJaHHasl (YHKIUS HE OKa3bIBACT HUKAKOTO JICHCTBUS, a U IByMEPHOTO MacCHBa

UCIO0JIb30BaHKE (YHKIIMH COOTBETCTBYET OOBIYHOMY MATPUYHOMY TPAHCIIOHUPOBAHUIO.

Tak xe coBepuieHHO Oyner HeoOxomuma GyHKIUS s1gmoid, pean30BaHHAS B MOJYyJIE
sigmoid.py.

OOpatuTe BHMMaHuE€ Ha TO, YTO MPH OOYUYEHUU IMMapaMeTPOB MOJEIH JOTHCTHYECKOM
perpeccur B (hailie main.py HCHONB3YETCA HOPMAIM3aIUs MPU3HAKOB, IO3BOJIAIOIIAS
BBIIIOJIHUTh KaYECTBEHHYI0 CXOAMMOCTbh T'PAaJUEHTHOIO CIIyCKa K €IMHCTBEHHOMY B JaHHOM
CIIy4ae MUHUMYMY CTOUMOCTHOH pyHKImu. Hopmanm3anus Mpu3HaKoB MOJTHOCTHIO Pealili30BaHa
B Mozayne featureNormalize.py, KOTOpHIi 3aBepiiaTh HE TpeOyeTcs.
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[MepBblIA 3K3aMeH CTYOeHTa

Puc. 3. Pe3ynbrar Bu3yanusanuu TPEHUPOBOUHBIX JAHHBIX C TPAHUIIEH pelieHus
JUIs JIOTUCTUYECKOM perpeccuu

[Tocne oOyueHuss mapaMeTpPOB MOJEIH JIOTUCTHYECKONW pErpeccuu ¢ HaCTPOWKaMHU
TPaJUEHTHOTO CITyCKa, 3aJaHHBIMU IO YMONYaHWiO B (paiiyie main.py, JODKEH MOIYYUTHCS
pe3ynbTaT, MNPEeACTaBICHHBIM Ha puc.3, HA KOTOPOM IOMHUMO TPEHUPOBOUHBIX JIAHHBIX
n300pakeHa HaliJIeHHas TpaHHIla pPeUIeHHs 17 MOJIEIM Ha OCHOBE JIOTUCTHYECKON PEerpeccuu.
ITocTtpoeHue rpaHULbI peLeHus MTOJTHOCTBIO peann30BaHo B byHKIIUN
plotDecisionBoundary moayns plotDecisionBoundary.py. OOBEKTH, KOTOpBIE
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OMHCHIBAIOTCS TOYKAMHU Ha PHC. 3, JEKANIMMH BBIIIE TPAHULBI PEIICHUs, OyIyT OTHECCHBI
aJITOPUTMOM K Kitaccy 1 (arrectoBan), nHaue Kk kiaccy 0 (He arrectoBaH). Heobxoamumo o6paTtuth
BHUMaHHE Ha TO, YTO B INPOLIECCE MPHUHATHUS PEIHICHUS aJTOPUTMOM Ha TPEHHPOBOYHOU Oasze
JaHHBIX BO3HUKAIOT owWuOKKW. WHorga TO4YkM, KOTOpbIE OTHOCATCS K  Kiaccy |1,
KIIACCU(PUITUPYIOTCS, KaK TOUKH Kitacca 0 1 Hao0opoT.

Kak u B mnpaktuueckoMm 3amanuu Ne 1, B JaHHOM ciy4ae BO3MOXKHO TPOBECTH
UCCIICIOBAaHUE  CXOJMMOCTH  TPAJAMEHTHOIO  CIlycKa HIpHU  Pa3IMYHBIX  HACTPOMKax
C UCIOJIb30BaHUEM 3aBUCUMOCTH IIPEJCTaBICHHOM Ha puC. 4.

4. 3aBepmuTe NPOTpaMMHBIA Ko B MoAayide predict.py, KOTOPBIH [O3BOJIUT
BBITIOJTHUTH MIPEJICKa3aHNe METKHU KJlacca JUisi OOY4eHHON MOJIETH JTOTUCTHYECKOH perpeccun. B
XO0[JIe MpeicKa3zaHus Mopor Kiaccudukaropa He0OXOAUMO BHICTaBUTh paBHbIM 3HaueHuo 0.5. [pu
BBITIOJTHCHUH JJAHHOW YaCTH 3a/IaHUsI MOTYT TTOHAOOUTRCS clieAyronue GyHKIuu n3 OnOIMoTeKn
NumPy: dot m astype.

astype — MO3BOJISET BBHINOJHUTH MPHBEICHHE AJIEMEHTOB MAacCCHBA K OMPEICICHHOMY
TUITY JTaHHBIX.

Tax >xe coBepiuieHHO OyneT HeoOxonuma PyHKIUS s1gmoid, peaJu3oBaHHas B MOIYJIe
sigmoid.py.

5. [locne 3aBepiieHUs MPEIBIAYIIUX MYHKTOB BBIUMCIUTE 3HAYEHHE BEPOSITHOCTH, C
KOTOpOM CTy/eHT OyJIeT aTTECTOBaH B Cllydae, €CJIM €ro OLIEHKa 3a MEpBbIi 3K3aMeH paBHa 45, a
OIICHKa 3a BTOpOW Sk3amMeH paBHa 85. OOpaThTe BHMMaHHE HAa TO, YTO MEPE] BBIOJIHEHUEM
Opolenypsl  MpeacKa3aHus  TpeOyeTrcs  MPOBECTH  HOPMaIM3alMI0  MPHU3HAKOB  HA
COOTBETCTBYIOIIIME UM MAaTEMaTUYECKOE 0KUJIAHUE U CPETHEKBAAPATHUECKOE OTKIIOHEHHE.

0.60 ! ! ! ! ! ! !

o

w

o
1

o

S

(¥}
|

o

s

o
|

o
w
u

3HayeHne CTOUMMOCTHON PYHKUUN
o
w
o

0.25

0.20 I 1 I I T T T
0 50 100 150 200 250 300 350 400

Yrncno ntepauni

Puc. 4. Ilpumep cXoAUMOCTH IPaJUEHTHOTO CITycKa JIIs Ya4HO MOJ00OpPaHHON CKOPOCTH
CXOJIMMOCTH
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6. OnieHuTE OO MPAaBUIBHBIX OTBETOB OOYYCHHOW MOJIENN JIOTHCTUYECKOW PETPEeCcCU.
HeoOxonumo oOpaTUTh BHUMAaHHUE Ha TO, YTO B PYCCKOS3BIYHON JIUTEPATypE OIS MPaBUIbHBIX
OTBETOB MHOTJAa 00O03HA4YaeTCsi CIOBOM TOYHOCTH (OT aHTi. accuracy). Ilocmemnmii mepeBoa
HE BCerja SBJSEeTCs YJauyHbIM, TaK KakK CYIIECTBYET JIpyrasi METpUKa OLEHKHU KauecTBa pabOThI
kiaccupukaropa — Precision, KoTopas Ha PyCCKHM SI3bIK TakK K€ MEPEBOJUTCS, KaK TOYHOCTb.
OnHaKO CMBICIT ACCUracy u Precision sipyisieTcst abCOOTHO pasHbIM. ACCUraCy paBHA OTHOIICHHUEO
YHCIIa OTBETOB, /IS KOTOPBIX alTOPUTM BBITIOJHII IIPEICKa3aHNe METKH KJIacca BEpHO, K 00IIeMy
qucily 0OBEKTOB B 0a3e JaHHbIX. Precision paBHa OTHONICHUIO YHCIIa OOBEKTOB, JJIsI KOTOPBIX
QITOPUTM BEPHO TMpEAcKazall METKy Kjacca 1, K uhciy OOBEKTOB, JJisi KOTOPBIX aJTOPUTM
IpeacKa3all MeTKy Kiacca 1.

Hcnone3ys ¢aiin main. py OTBEThTE Ha CIEAYIONIUE BOPOCHI.

1. Yemy paBHO 3Hau€HHWE CTOMMOCTHOM (YHKIMHM Ui Cllydas, KOTJa BCE MapaMeTphl
MO paBHBI HyIHO (35 6annoB)?

2. YeMy paBHBI 3HAUECHUS TAPaMETPOB O0yUYEHHOM MOJIENIH JIOTUCTUYECKOM perpeccuu Ajs
Cllydast, KOrJa rnapameTp CXOJUMOCTH paBeH 1, a YuCio UTepaluii rpaJueHTHOIO CIIyCKa PaBHO
400 (40 6at0B)?

3. Uemy paBHa BEpPOSITHOCTh aTTECTALMHU CTY/ICHTA B CITy4yae, €CJIM €ro OLeHKa 3a MEepPBHIi
9K3aMeH paBHa 45, a oIleHKa 3a BTOpPO#l ’k3ameH paBHa 85 (15 OayuioB) s 0OydeHHOU B
BOIpoce 2 Mojenu?

4.Yemy paBHa J0Js TPaBUIBHBIX OTBETOB OOYYEeHHOH B BOMpOCE 2 MOJEIH
aoructudeckoi perpeccuu (10 6a10B)?

5. Onupasicb Ha Marepuan Jekuud Ne 2, ONUIIUTE BO3MOXKHOE peUIeHHE (pEelIeHHs ),
KOTOpBIE TI03BOJIAT YBEJIWYMUTH JIOJNIO IPAaBUIBHBIX OTBETOB Kiaccu(duKaTopa Ha OCHOBE
JIOTUCTHUYECKON PErpeccu MPUMEHUTENbHO K pacCMaTpUBaeMON B HACTOAIIEM 3aJlaHuu 0aze
naHubIX (20 6aamoB). HacTosiuii Bonpoc sBsieTcs: HeoOsI3aTelIbHBIM, HO TI03BOJISICT 3apaboTaTh
JOTIOTHUTEIIbHBIE OaslIbl!

HpnMeprle BapUaHTbI TECTOBLIX 3agaHui

1. T'oBopAT, 4TO KOMIbBIOTEpHAas IMpOrpaMMa CHOocoOHa K oOy4yeHHto u3 ombiTa E 1o
OTHOIIEHHIO K HeKkoTopod 3amaye T wu Kkpurepuro KadectBa paborel P, ecnm ee
IIPOU3BOAUTENBHOCT Ha T, kKak Mepa P, ynydmaerca ¢ oneitoM E. JlomycTuM, 4TO anroputMm
MaIIMHHOTO 00y4eHus: 00y4eH (Ha MHOXKeCTBE HCTOPUYECKHX JITAaHHBIX O MOr0j1e) MPeICKa3bIBaTh
noroay. Yem B 3ToMm ciyuae siBisiercs E?

a) Cpenu OTBETOB HET MTPABUIIBLHOTO.

0) BeposTHOCTB MpaBUIIBLHO MPEICKAa3bIBATh [TOTOAY B OyAYIIEM.

B) [Ipouieaypa ucciaenoBaHus aITOPUTMOM OOJIBIIOTO KOJIMYECTBA MCTOPUUECKUX JaHHBIX
0 MOTOJE.

r) 3ajaua npeacKa3aHus MOrobl.

2. JlorrycTM HaM HEOOXOJMMO TpejicKka3aTh OymeT Wi HeT JoxAb 3aBTpa B 17.00. s
ATOM IENHU MBI JKeJaeM HCIIOJIb30BaTh ajJrOpUTM MAaIlIMHHOTO oOyueHus. Kak B JaHHOM ciydae
OyZIeT TpaKkToBaThCs 3a/1a4a MAIIMHHOTO 00y4YeHUs?

a) 3amaua kinaccuuKanum.

0) 3agada perpeccuu.

3. B wem mpobiema anropuTMa MamIMHHOTO OOYYeHHs TpPU BBIOpPAHHBIX IapaMeTpax
peryisipu3anuu B 06JacTi, OTMEUEHHON Ha pUCYHKe?

a) Henoobyuenue.

0) [lepeoOyuenue.
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J.(QY)

Ommbka

T4(Q9)
A

4. Tlocne oOyuyeHus Kiaccu(pUKATOpa TMOJYYCHBI CISAYIOIIME KpPUBBIC OOYYCHHS IS
00yJaroIero u MpoBEPOYHOr0 MHOKECTB. B ueM mpobiiema 00ydeHHOTO anroputma?

a) HenoobOyuenwue.

0) [lepeoOyuenwue.

T.(Q9)

bonemoii
IIPOMEKYTOK!

/7 1QY)

Pazmep obyuaromeit
BEIOOPKH

Ommbka

5. Kakue nefcTBHs MOKHO IpPENPUHATHh B Cilydae MepeoOydeHus ajlropurMa Ha Oase
JIOTUCTUYECKOU perpeccuun’?

a) [TomyuuTts GoJbIIE TPEHUPOBOUYHBIX IPUMEPOB.

0) [TonbITaThCSl YMEHBIIUTD YUCIIO CBOWCTB.

B) [TonbITaTbcs NOMYYUTH JONOIHUTEIbHbBIE CBOWCTBA.

r) [lonbITaThCsl YMEHBLIUTD TAPAMETP PETYISIPU3ALUU.

1) [TonpITaThCs YBEIMYUTH ApaMETpP perysipU3altH.

6. [Ipu pemenun 3amaun OwHapHOW kiaccubukanuu A 1000 TecTOBBIX MPUMEPOB

MOJIyYEHBl pPe3ybTaThl, IPEICTaBICHHbIE B Ta0uulle HUke. YeMy paBHBI TOUHOCTH (Precision) u
nonHoTa BeIOOpku (Recall) knaccudukaropa?

JlelIcTBUTEIBHBII KIIace

G 1 0
S 1 85 890
o

&

ks 0 15 10
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7. AHanu3 riaaBHBIX KOMIIOHEHT U JIMHEMHAsI pETPECCHSI — ATO OJTHO U TOXKE?

a) Jla.
0) Her.

8. Kakum cBOCTBaM y/IOBJIETBOPSIET OA3HUC INIABHBIX KOMIIOHEHT?

a) OpTOroHaJIbHOCTb.

0) basucHble BEKTOpa SBIAIOTCS COOCTBEHHBIMH BEKTOpAa KOBAapUAI[MOHHONW MAaTpPHIIBI
JTAHHBIX.

B) IlpencraBienue MaHHBIX B 0a3uce TJIABHBIX KOMIIOHEHT SIBJISICTCS ONTHMAJIbHBIM B
CMBICJIE CPEAHEKBAIPATUYECKON OIINOKY.

r) Bece oTBETHI HEBEPHBI.

9. Kax Ha3pIBaroTcs M300pakeHus aul, (opMupyromue 0a3uc TIaBHBIX KOMITOHEHT,
pacCUMTaHHBIN [T 0a3bl JAaHHBIX JHILL?

10. Kak Ha3bIBaeTCS AIrOPUTM KIaCCH(PHUKAIIUN TAHHBIX, B KOTOPOM HEHU3BECTHBIN BEKTOP
MIPU3HAKOB OTHOCHUTCS K TOMY KJIACCY, K OT/ICITLHOMY STAJIOHHOMY 00pa3ily KOTOPOTO 3TOT BEKTOP
Hanboee OIU30K.

a) Jloructuueckas perpeccusi.

0) HeliponHas ceTh MpsIMOro pacipoCTpaHEHHS.

B) Mertox Onrkaimiero cocena.

r) Meron K-Onmxaimmx coceaei.

2. Cnucok BONPOCOB M (MJIH) 3a1aHMil 1)1 MPOBeeHHs IPOME:KYTOYHOM aTTeCcTAluN
Cnmcox BONpPoOCOB K 3a4€éTy

(nposepra cipopmuposannocmu I[1K-2, unouxamopwr UJJ-11K-2.1, UJ/]-11K-2.3)
(bunem codepaicum 0ea sonpoca)

=

Yro Takoe MamMHHOE 00y4YeHue?
2. Tlpumepsl 3a/1a4, pemaeMbie B 001aCTH MAIIMHHOTO 00y4eHHs (00ydeHUe ¢ YUUTeIeM U
0e3 yuuTels, CTUMYJIUPOBaHHOE 00ydeHHUE, IBOJIOIMOHHOE O0yUeHNUE).

3. O030p OCHOBHBIX HHCTPYMEHTOB si3bika Python.
4. OOmas MOCTaHOBKA 33/1a41 PErPECCHH.
5. Urto Takoe rumotesa, mapaMeTpsl MOJICIH M CTOMMOCTHAS (DYHKIIMS HA TIpUMEpe 3a/1a4u

JUHENHON perpeccun?

6. MuHMMH3aIUs CTOMMOCTHOH (YHKIMHM (HOpPMajbHBIE YPaBHEHHUS W YMCIICHHAs
OTNITUMU3ALIHSA ).

7. Meron rpaJM€HTHOrO CITyCKa.

8. MacmraOupoBaHue NPU3HAKOB U HACTPOIKa CKOPOCTH 00yUEHHSI aIrOPUTMA.

9. OOmIas mocTaHOBKA 3aa9U KJIaCCH(PUKAIUH.

10. Jloructuueckas perpeccus U €e CTOUMOCTHAst (QYHKIIHSL.

11. 'panuna NpuUHATUS PELICHUS.

12. MHoroxknaccoBast Ki1accu(uKaIys Ha OCHOBE JIOTUCTUYECKOH perpeccu (IoIX0/bl «OAUH
MIPOTUB BCEX» U «OJIMH MIPOTUB OJIHOTOY).

13. Ilpobnema HenmuHeHHOH Kiaccudukanuu.

14. buonorudeckue HEHPOHBI U MO3T.

15. Mogenp HelipoHa M UCKYCCTBEHHbIE HEHPOHHBIE CETH.

16. HelipoHHBIE CeTH TIPSIMOTO PACIIPOCTPAHCHHS.

17. Ilpumepsl peanu3aliiyl JOTHUECKUX OMNepaluii Ha OCHOBE MCKYCCTBEHHBIX HEHpPOHHBIX
CEeTEH.

18. Knaccugukarus pyKOnucHbIX IH)P.
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19.
20.
21.
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.
51.
52.
53.
54,
55.

56.
57.
58.
59.
60.
61.

62.

Knaccugukaius 00beKTOB B CIOXKHBIX CIICHAX.

MHuorokiiaccoBas KiaccuuKarus i HSUPOHHBIX CETEH.

Perynspuszamnus u npobiaema nepeoOydeHus.

PerynsipusoBannas ctouMocTHast GyHKUMS JUIsl TMHEHMHON M JIOTUCTHYECKOM perpeccud,
HEHPOHHOU CETHU MPSIMOT0 PACIIPOCTPAHCHUS.

Anroput™ 00paTHOTO PacpOCTPaHEHHSI OIIMOKH.

I'panueHTHas npoBepKa.

[IpobGaeMa CHMMETPUIHOCTH BECOB HEMPOHHOM CETH.

Asronomuoe BoxjaeHue (mpoekT ALVINN).

OTtnajaka anropuTMOB MAIIMHHOTO O0yYEHHUSI.

Uro Takoe JuarHocTuKa?

Onenka paboTOCIOCOOHOCTH TUTIOTE3HI.

OO0yuaroliiee, MPOBEPOYHOE U TECTOBOE MHOKECTBA JIAHHBIX.

Anroput™M BEIOOpA MOJIETH.

[Tox6op mapameTpa perysspu3alym.

Kpussie 00ydeHusI.

AHanu3 omuooK.

MeTpuku OmMOKH U1 ACCUMETPUYHBIX KJIACCOB.

MammHHOe 00ydeHHe B 3a/1aue ONTHYECKOTO PACITIO3HABaHUS CUMBOJIOB (JIETEKTUPOBAaHUE
TEKCTa, CETMEHTAIINS CUMBOJIOB, KITAaCCU(UKAIIMS CUMBOJIOB).

Urto Takoe CKoJb3s1Iee OKHO?

®opmupoBaHue OONBLIOTO0 KOJWYECTBA JAHHBIX MJIA PELICHHS 3aJa4d MAaIluHHOTO
00y4eHwusl.

AHanu3 TpoU3BOAUTEILHOCTH KOHBEHEPHOI CUCTEMBI.

Yro Takoe knacTepusamus’?

Pa3HOBHIHOCTH aNTOPUTMOB KIIACTEPU3ALNH TAHHBIX.

Anroputm K-cpeaaux (cromMocTHast QyHKIHS, CTydaiiHasi MHULIMAIU3a1Us, BBIOOD YncIia
KJIACTEPOB).

[Tpumepsr  ucnonmp3oBanust anroputma K-cpemHux it 00pabOTKH  IUPPOBBIX
HU300pakKeHUI.

3aaya COKpalleHus: pa3MEPHOCTH TaHHBIX.

O6mast popMynnpoBKa aHATN3a TIIABHBIX KOMIIOHEHT U €r0 peanu3alus Ha MpaKTHKe.
Bo160p uncia riiaBHbIX KOMIIOHEHT.

PexoMenaanuy 1o NpuMEHEHHIO aHAJIN3a TJIABHBIX KOMIIOHEHT.

PacrioznaBanue Ml ¢ MCMOJB30BAaHUEM aHAIN3a TJIABHBIX KOMIIOHEHT (IPOCTPaHCTBO
JIM1I, COOCTBEHHBIE JINIA, CTPYKTYpa aIrOpUTMa PaclO3HABAHUS JIULT).

O61iee onucanue NpoodaeMbl JETEKTUPOBAHUS JIULL.

[Tpu3Haku, UCTIONIb3yeMbIE B aITOPUTME JA€TeKTUpOoBaHMs 11l Buona//l»oHca.

Kackan xnaccuduxaTopos.

WHTerpanbHble H300paskeHusl.

Cnabble k1accu(puKaTophl.

Komurer knaccupukaTopoB 1 OyCTHHT.

Jannsle 111 0oOydeHMs Kackaga KiIacCU(UKATOPOB M TECTHMPOBAHHE alropuTMma
Buona/l>xoHca.

OO0m1as mocTaHOBKA 3a/1a4l O0ydeHHsI Ha OOJBIINX 0a3ax JTaHHBIX.

CroxacTu4yecKHil rpaiueHTHBIHN CITYCK U MUHUTPYIIIOBOW I'PaJInEHTHBIA CITYCK.
OwnnaitH-o0y4eHwue.

Texuonorust MapReduce u pacniapauieIMuBaHue TaHHbBIX.

[IpobGnema rmybokoro oOyueHus.

ApXHUTEKTypa CBEPTOYHOW HEWPOHHOH CETHU (CBEPTOUHBIN CIIOM U CIION MPOpPEXKUBAHUS,
MTOJTHOCBSI3HBIE CJION).

OOy4eHne cBepTOYHON HEHPOHHOM CeTH.

19



63. IIpenBapurensHoe 00yYeHHE U aBTOIHKOEPHI.
64. Ilpumepsl MCHONIB30BAaHUA CBEPTOUYHBIX HEHPOHHBIX CETEH IS PEIICHHS Pa3IHMYHBIX
NPaKTUYECKHX 3a/1a4.

KpnTepml OLICHUBAHUSA OTBETOB Ha BOIIPOCHI omiera

. IIponBunyThHIH Broicokmii
. IHoporoBwlii ypoBeHb
Kpurepuii YPOBEHb YPOBEHb
(Ha «y10BJIETBOPHUTEJIBHO))
(Ha «xopomio») | (HA KOTJIMYHOY)
CootBercrBue | XoTs Obl yacTuuHoOC (He omHocaweecs | IloHoe ITonHOE
oTBeTAa K 8ONPOCY He NOONeNCUN NPOSEPKe)
BOIIPOCY
Hanunumne NMeroTcs oTienbHbIE NPUMEPHI Muoro npumepoB | Ectb
NpPUMEpPOB MPAKTUYECKH KO
BCEM
YTBEPKICHUSIM
Conep:xanue | [loHATHITHBIE BOIIPOCHI N3JI0KEHBI € OTtBer noutu HcuepnbiBaro-
oTBETA KJIaCCU(PUKALUSIMU, TIPOOJIEMHBIC C MOJTHBIN, 0e3 LIMA TOJTHBIA
MOCTaHOBKOM MPOOJIEMBI U omunoOOoK, HE OTBET
U3JI0KEHUEM PA3THUYHBIX TOYEK XBaTaeT OTIETbHBIX
3peHusi. imeroTcs ommoKku uin 3JIEMEHTOB U
poOeJIbI. TOHKOCTEH

OrneHka

«HE 3a4YTCHO»

3. Onucanue Npoueaypbl BLICTABJIEHHUS 32a4éTa

B 3aBucumocTtu ot ypoBHS c(HOPMHUPOBAHHOCTH KOMIIETEHLIMU IO OKOHYAaHUU OCBOCHUS
JTUCHUIIIMHBI CTYACHTY BBICTABIISIETCS OIIEHKA.
OreHka «3a4TeHO0» BBICTABIISAETCS CTYJEHTY, OTBET KOTOPOTO Ha BOMPOCKHI OMJIeTa COOTBETCTBYET
YPOBHIO HE HUKE MTOPOTOBOTO.

BBICTABJIACTCA CTYACHTY,

COOTBETCTBYET YPOBHIO HUXKE ITOPOTOBOTO.
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IIpunoxkenne Ne 2 k paGoueil mporpaMme M CUHUIIIMHBI
«CHcTeMBbI HCKYCCTBEHHOT0 HHTEJJIEKTa»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OpHolt U3 OCHOBHBIX (POPM yCBOEHHUs y4eOHOro marepuaia no aucuurianHe « CucreMbl
HCKYCCTBEHHOI0 HWHTEJUIEKTA» SBJSIETCS CaMOCTOSATENbHAs paboTa CTyAeHTa, NPUUYEM
B 0CTaTOYHO O0ibIIOM 00bEMe. [lo BceM TemMaM mpeaycMOTpEeHbI 3aJaHusl CaMOCTOSITEIbHON
paboThl, HA KOTOPBIX MPOMCXOIUT 3aKPEIUIEHUE MU3YyYEHHOT0 MaTepuasia U OTpadOTKa HaBBIKOB
aHaJIM3a U CHHTE3a CUCTEM Ha 06a3e METO0B MAIIMHHOTO 00yUeHUsI.

OcBouth BONpoChl  AUCHUIUIMHBL  «CHCTEMBI HCKYCCTBEHHOIO0 HMHTE/JIEKTA
CaMOCTOSTENIBHO CTYAEHTY JOCTaTo4yHO cioxkHO. Ilocemenune Bcex MNpeaycMOTPEHHBIX
JCKIIMOHHBIX 3aHATUI SBISETCS COBEPIIEHHO HEOOXOAMMBIM. be3 yYIMOpHBIX M peryispHbBIX
CaMOCTOSTENIbHBIX 3aHATUI B TEUEHHUE CEMECTpa CAATh 3a4ET NPAKTUYECKU HEBO3MOXKHO.

YyeoHo-MeToauYeCcKoe odecrneucHmue
CaMOCTOSITE/IbHOI PadoThI CTYIEHTOB 10 JUCIHUIJINHE

a) [lna camMocToATEeJbHOH PadoThl PEKOMEHAYETCSl HCIIONb30BaTh Y4eOHYIO JIUTEPATYpY,
yKa3aHHYI0 B pazzene Ne 8 nanHoil paboueil mporpamMmsl.

0) Unpopmanuonnas cucreMa «ExuHoe okHO goctyna Kk o0pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru/library).

Henpto  co3manust  uHpOpMAIMOHHOM  cucteMbl  «EamHoe  OKHO — JocTyma
Kk oOpazoBarensHbIM pecypcam» (MC «EamHoe okHO») siBisieTcss oOecriedeHrne CBOOOIHOTO
JOCTyNa K MHTErpajbHOMY KaTajory oOpa3oBareibHbIX VHTEpHET-pecypcoB U K AIEKTPOHHOU
Ooubmmoreke y4eOHO-METOAMUYECKUX MaTepuajoB sl o0mero #u  mpogeCCHOHATBLHOTO
o0OpasoBaHwUs.

Wudopmannonnas cucrema «EnnHoe OKHO JOCTynma K 0Opa3oBaTEIbHBIM pecypcam»
co3mana no 3aka3zy denepanmpbHOoro areHTcTBa no obOpaszoBanuto B 2005-2008 rr. T'omoBHOM
paszpaborunk mpoekra — DemepambHOE TOCYIApCTBEHHOE aBTOHOMHOE  yUpEXKIEHHE
['ocynapCTBEHHBIH Hay4YHO-HCCIEI0BATENbCKMA WHCTUTYT HWH(POPMALMOHHBIX TEXHOJIOTUH
u teniekommynukarmii (PI'AY THUU UTT «Mupopmukay) www.informika.ru.

UC «EguHoe OKHO» O00beAUHSAEeT B eauHoe HH(GOPMAIMOHHOE MPOCTPAHCTBO
AIIEKTPOHHBIE PECYPCHI CBOOOIHOTO JTOCTYIIA JIJIsl BCEX YpOBHeEH oOpa3oBanus B Poccum.
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