W&\%

A%,
P

®EJEPAJBHOE ATEHTCTBO BO3/JIYIIIHOI'O TPAHCIIOPTA
(POCABUALIUS)

®EJEPAJILHOE I'OCYJIAPCTBEHHOE BIOJKETHOE OGPA30BATEJIBHOE
VUYPEK/IEHHUE BHICHIETO OBPA3OBAHUSI
«CAHKT-TIETEPBYPI'CKUIM TOCYJIAPCTBEHHBIH YHUBEPCUTET
T'PAXKJIAHCKONH ABUAITMA UMEHU
I'JTABHOI'O MAPILIAJIA ABUAIIUN A.A. HOBUKOBA»

PABOYASA NIPOT'PAMMA JIUCIIUIIJINHDBI

Cucremsl HCKYCCTBCHHOI'0O HHTECJ/LJICKTA

Hanpagyienue oJAroToBKH
25.03.01 TexHHUYecKas IKCIIYATAIHS JeTATeIbHBIX aNapaToOB H ABHIaTeJIeH

[Tpodunb
IMoanepxanue JJeTHOH roAHOCTH
Kpanudukanus BblIlyCKHHKA

OakaJiaBp

®opma o0yueHHs
o4Hasi

Cankr-lletepOypr
2023



1 Ilean ocBoOeHMSI TUCHTUTIINHBI

[{enbr0 OCBOCHUSA AUCHMUILINHBI «CHUCTEMBI HCKYCCTBEHHOTO MHTEJIIEKTA) SIBIISA-
€TCS OCBOEHHE CTYACHTAMH TEOPETHUYECKMX OCHOB HCKYCCTBEHHOTO HHTEIUICKTA,
pa3pabOTKN MHTEIUICKTYaJIbHBIX CUCTEM, a TakXke (OpMUPOBaHUE 3HAHHUM, YMEHUN U
HaBBIKOB B 00JIACTH MPOTPAMMHUPOBAHUSI CUCTEM HCKYCCTBEHHOI'O MHTEJUICKTA MpPU
MOMOIIM TMPUKIAJAHBIX MAaTEMAaTUYECKUX MMAKETOB M aJTOPUTMHYECKUX SI3BIKOB, a
TaKKe PeIIeHUs MPUKIIAIHBIX 33]1a4 C UX MOMOIIBIO.

3amagaMu OCBOCHUS JUCIUILINHBI SIBIISIOTCS:

— (hopMUpOBaHKE 3HAHUN O COBPEMEHHBIX KOHIICTIIUSAX UCKYCCTBEHHOTO MHTE-
JIEKTa W TPUHITUIIAX Pa3paO0TKH MHTEIJIEKTYaJIbHBIX CUCTEM;

— NIpUOOpETEeHNE YMEHUN BBIOMpPATh M HUCMOJb30BAaTh METOJBI MCKYCCTBEHHOI'O
MHTEJJIEKTA MPU pellieHnH NpodecCuOHaIbHBIX 3a/a4;

— OBJIQJICHE HABBIKAMH HUCIIOIb30BaHUSI UHCTPYMEHTAIBHBIX CPEJICTB UCKYCCT-
BEHHOT'0 MHTEJUJIEKTA B MPO(PECCHOHATBEHON AeATETbHOCTH.

JucuuminHa oOecrneuynBaeT MOATOTOBKY OOYy4YaromIerocss K pPEHIeHUI0 3ajad
poheCCUOHAIBHON JCATEIBHOCTH IKCILTyaTallHOHHO-TEXHOJIOTHYECKOTO U OpraHu-
3aIlMOHHO-YIIPABJIECHYECKOI0 TUIIA.

2 Mecro nucuuminnbl B crpykrype OIIOII BO

JucuumirHa «CHUCTEMBI MCKYCCTBEHHOTO WHTEIJIEKTa» MPEACTaBisieT COOOM
JTUCUUIUIMHY, OTHOCsIIytocst K Yactu, popMupyemMon ydacTHUKaMH 0Opa30oBaTesb-
HBIX OTHOIIeHu Osoka bioka 1 «/lucuuminasl (MOIYIIN)».

JucuunnnHa «CucTeMbl HCKYCCTBEHHOTO MHTEIUIEKTa» 0azupyeTcsl Ha pe3yJib-
TaTax 00y4eHuUs, MOTYyYCHHBIX TPU U3yUYeHUH TucHUIUINHBL « MTHpOopMaTrkay.

JuctunnnHa «CHCTeMbl UCKYCCTBEHHOTO HWHTEIUIEKTa» SIBIISIETCS 00Oecredn-
BAIOIICH JIJISI IPOM3BOJICTBEHHON MPAKTHKK (TMPEITUIIIOMHON NMPAKTUKKA) U BBIMIOJ-
HEHUS Y 3aIUTHI BBIMYCKHOM KBaTU(UKAIIMOHHON PaOOTHI.

HuctumnuHa «CUCTeMBbl UCKYCCTBEHHOTO MHTEIUIEKTa» M3ydaeTcsl B 3 CeMecT-

pe.

3 Komnerenuuu odyuarwuierocsi, ¢popmupyembie B pe3yJibTaTe OCBOEHHS
AUCUHMIIHHBI

[Tpouecc ocBoeHust AUCHUIUIMHBI «CHCTEMBI UICKYCCTBEHHOI'O MHTEJIEKTa» Ha-
npaBJieH Ha (OPMHUPOBAHUE CIEAYIOINX KOMITETEHIUH:

Kona xommereHmmn/ Pesynbrar 00ydeHus: HANMEHOBAHUE KOMIIECTEHITUH,
MHAMKATOpa WHJMKAaTOpa KOMIIETEHIIUU
I1K-9 Crnioco0eH HCIonb30BaTh 3HAHUS €CTECTBEHHBIX HAyK U OCHOB HMCKYCCT-
BEHHOI'0 MHTEJIEKTA B MPO(ECCHOHAIbHON AESITENbHOCTH
I/I[[}[K9 Hcnonws3yeT u npuMeHseT 3HaHNs €CTECTBEHHBIX HAyK M OCHOB HMCKYCCT-
BEHHOI'0 UHTEJIEKTA B MPO(ECCHOHAIbHON AEATEIbHOCTH

[Inanupyemeble pe3yJbTaThl U3YyUYECHUS TUCIUTIIAHBI:



3HaTh.

e THUIBI 33/1a4 MAIIUHHOTO OOYYEHHUS W KJIACChl aTOPUTMOB, K HUM IpHUMeE-
HsIEMBIE;

® OCHOBHbBIC HAaIPABJICHUS PA3BUTHS MCCIICIOBAHUN B 00JACTU CUCTEM HCKYC-
CTBEHHOI'O MHTEIJUICKTA;

® TEOPETUYECKUE OCHOBBI METOOB MAITMHHOI'O O0yUCHHS;

YMmern:

® TIOATOTOBUTH JIAHHBIC K UCIIOIH30BAHUIO AJITOPUTMA MAIITUHHOTO O0yYCHHS,

® OIICHMBATH KAYE€CTBO PEIICHUI CHCTEM MAIIMHHOTO O0YYEHUS;

® aJaNTHPOBATh CTAHJAPTHHIC METOJIBI MAIIMHHOTO OOYYEHHS K PEIICHUIO
MPaKTUYECKUX 3a]1a4;

® OIUCHIBATh MPOAYKIIMOHHBIEC TIPaBUJIa, TEHETUUECKYIO TTOMYJIAINI0, HEHPOH-
HYIO CETh.

® aHAJM3UPOBATH MOJIYYCHHBIC PEIICHUS B DKCIEPTHBIX CUCTEMaxX, HEHPOH-
HBIX CETSIX M TCHETUUYECKUX aJITOPUTMAX.

Biaagers:

® [pUMEpPaMH MPAKTUYECKOTO MPUMEHEHUSI apXUTEKTYp HUCKYCCTBEHHOTO HMH-
TEJIJICKTA;

e METOJIaMH OHJIAMH TECTUPOBAHUS PEIICHUN MAIIMHHOTO 00YyYeHHS,;

® HAaBBIKAMM HCIOJb30BAaHUS METOJOB U MHCTPYMEHTOB MCKYCCTBEHHOI'O WH-
TeJUJIEKTA JIJis pelieHus npodecCuoHaIbHBIX 3aa4.

4 O0beM IMCUMILIMHBI M BUABI Y4eOHOI padoThl

OO6mIast TpyA0€MKOCTh JUCITUIIINHBI COCTABIIICT 2 3aUSTHBIX CAMHUIIL, /2 aKaje-
MHUYECKHUX Yaca.

Bcero Cemectp
HaumenoBanue
4acoB 3
OO6mas Tpy10€MKOCTb JUCHUILIUHBI 72 72
KonTtakTtHas padora: 42.3 423
JEKIAN 14 14
IPAKTHYECKUE 3aHATUS 14 14
CEMUHAPBI - -
nabopaTopHbIe padOThHI 14 14
KypCOBOM MPOEKT (padboTa) - -
CamocTosTenbHas paboTa CTyIeHTa 21 21
[TpomexxyTouHas aTTecTaius 9 9
KOHTaKTHas paboTa 0,3 0,3
CaMOCTOATENIbHAs paboTa Mo MOJATOTOBKE K 8.7 8.7
3auéTy




5 Conepxanne TUCHUILIAHBI

5.1 CooTHeceHusi TeM (pa3aesioB) AUCHUILIMHBI M (POPMHUPYEMBIX KOMIIETEHIUH

- Kommerenun & o . o
Tewmsb! (pa3aensl) TUCHUIIIHHBL £ S . § i € = 5 2 =
= < = )
g & = gees o &
T .M - 10
eMa aTeMaTHYCCKUEC METOIbI HC N BK, JL 13, CPC | YO, U3
KYCCTBEHHOT'O MHTEJIJICKTA
Tema 2. BBeneHre B HCKyCCTBEHHBIH 16 YO, 13,
MHTEJUIEKT YU OCHOBHBIE METOJIbI Ma- + JI, 113, CPC C3
HMIMHHOTO O0yUYCHHS
Tema 3. Cuctemsl TTy00KOTO 00yUeHUS 12 + JI, 113, JIP, CPC VO(,BI)/I 3,
Tema 4. OOyueHue ¢ MOAKPEIICHUEM 10 + JI, 113, JIP, CPC VOéé/I 3,
T 5.11 15 YO, U3,
eMa PUIIOKEHHSI UCKYCCTBEHHOTO N JL 113, JIP, CPC Vs
HMHTEIICKTa
Bcero no nucruniiae 63
[TpomexyTouHas aTTecTanus 9
Hroro o nucuuiuinae 72

Coxkpamenus: JI— nexuus, 113 — npaktuueckoe 3anstue, JIP — naboparopnas padora, CPC — camocTtos-
TenbHast padota cryneHta, BK — BxogHoi koHTposb, YO — ycTHBINA onpoc, U3 — uHIuBHYyaIbHBIE
3aganus, C3 — cuTyallMoHHAas 3aa4a.

5.2 TembI (pa3aesbl) TUCHUNJIUMHBI W BUAbI 3aHATHH

HaumenoBanue TeMsl (pa3zena) TUCLHII- 1 m3 c | ap | crc | xp Bcero
JIMHEI 4acoB
3 cemectp

Tema 1. MaremaTuueckue METOIBI HCKyC- | 2 2 2 4 10
CTBEHHOTO MHTEIICKTa
Tema 2. BBeneHue B UCKYyCCTBEHHBIH WH- | 4 4 4 4 16
TEJIJIEKT ¥ OCHOBHBIE METOJIbl MAIIMHHOI'O
oOydeHus
Tewma 3. Cuctemsl riry00KOTO 00YJIeHUS 4 2 2 4 12
Tema 4. OOy4eHue ¢ MOJKPEIIICHUEM 2 2 2 4 10
Tema 5. IIpunoxeHust HICKYCCTBEHHOTO MH- | 2 4 4 5 15
TEJJIeKTa
Bcero 3a cemectp 3 14 14 14 21 63
[TpomexyTouHas aTTecTanus 9
WTOro mo AUCHUILINHE 72

Coxkpamenus: JI — nexnus, [13 — npaktuueckoe 3austue, CPC — camocTostensHas paboTa CTyJIeH-
ta, C — cemunap, JIP — naboparopnas padota, KP — kypcoas pabora.



5.3 Conep:kanue IMCUUIIHHBI
Tema 1. MaTeMaTH4ecKHE METOAbI HCKYCCTBEHHOT0 HHTE/LUIEKTA

OJIeMEHTbl MaTE€MaTU4YeCKOM CTAaTUCTUKMU. lIoHATHME ciaydallHOM BEIWYMHBI U
pacnpeneneHnss. OCHOBHBIE XapaKTEPUCTHKU PACHpPEACIICHUNA: MaTeMaTU4ecKoe
OKUJaHUe, AUCTIEPCHs], KoBapuaIus. 3akoHbI Oonbiux yncen. [IpoBepka runores.

DOneMeHThl JIMHEWHOW anreOpbl. MaTpuubl U BeKTOpbl. CHUCTEMBI JIMHEWHBIX
ypaBHeHu. COOCTBEHHbIE 3HAYEHUSI U BEKTOPbI. EBKIMI0BO pocTpaHCTBO. JInHen-
HbIE orniepaTopbl. OpTOroHaIbHBIE MTPEOOPa30BAHUS.

DJIeMeHThl MaTeMaTn4yecKkoro ananusa. llpenensr u HenpepbIBHOCTE. [IponsBoa-
Hasg u auddepenman. MaTerpan u neproodpaszHas. Psaaer Teisiopa u MakiopeHna.
OnTtumusanus GyHKIHH.

[IpuMeHeHne MaTeMaTH4eCKMX METOJIOB B UCKYCCTBEHHOM MHTeIIeKkTe. O0yue-
HUE MAallVH: JIMHEWHas perpeccus, Jorucruueckas perpeccus. Kmaccuukauus u
KJIaCTepU3alns JaHHbIX. baliecOBCKMI BBIBOJA. MapKOBCKME LENN U CKPBITBIE Map-
KOBCKHME MOJIe’U. MeTo/ IIaBHbIX KOMIOHEHT U (PaKTOPHBIA aHanu3. I eHeTnyeckue
AJITOPUTMBI.

Tema 2. BBeJieHUe B HCKYCCTBEHHbIH MHTENJIEKT U OCHOBHbIE MeTO/IbI Ma-
HIMHHOT0 00y4YeHUs

OCHOBHBIE 3a/1a4M CUCTEM MCKYCCTBEHHOro MHTeJiekTa. Knaccudukanus, kia-
cTepusanusi, perpeccusd. TUIbl MAIIMHHOTO OOY4Y€HHUS: C ydyuTeneM, 0e3 yuuTens, ¢
YaCTUYHBIM MIPUBJICYCHUEM YUUTEINS], 00yUEHUE C TOJAKPETIIEHUEM.

Knaccuduxanusa va npumepe anroputma k-ommkaimmx coceneir (kNN). Mer-
PHUKH OIICHKH KJlaccupuKaiuu: mojaHoTa, Tounocts, F1, ROC, AUC. Banunannonsas
u TectoBas BbiOOpka. Kpocc-Banmupanus. PaboTta ¢ kaTeropuaibHbIMHU MPU3HAKAMHU.
Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 — xoaddunuent nerepmu-
Hauuu. JluneliHas perpeccusi, noJMHOMUanbHas perpeccus. IlepeoOyuenue u pery-
nsipuzanusi, rpeoHeBas perpeccusi, LASSO, Elastic Net. Jlunelinble mMonenu st
kinaccudukanuu. [lepuenTpoH, JorucTuyeckas perpeccusi, MOJHOCBA3HbIE HEHPOH-
HBIE CETH, CTOXAaCTUUYECKHUM IpaJueHTHBIN CIYCK U 0OpaTHOE pacnpoCTpaHEHue rpa-
nueHTa. Perynspusaiys TUHEHHBIX MOIeNIeH KilacCu(PUKaIuum.

Knacrepuzanus. k-means, k-means++, DBSCAN, ariomepaTHBHasl KiIacTepu-
3arusi. MeTpUKH OLICHKH KJIacTEepU3alliu.

ANTOPUTMBI, OCHOBaHHBIE HAa MPUMEHEHUH pelIatonnx aepeBbeB. Kpurepuu
pasneneHus y3ia: THGOPMAaIIMOHHBIN BBIUTPHIII, KpuTepuil J>KuHu.

AHcaMOmu pelarolrX JAepeBbEB: CIIyYalHbIN Jiec, TPaAUeHTHBIA OyCTHUHT.



Meton onopubix BekTopoB. Ilpsimas u oOparHas 3amada. OnpezeneHue omnop-
HBIX BEKTOpOB. SnepHblii Tprok. HauBHbIN OaliecoBckuii kimaccudurarop. MeToibl
OLICHKH paclpeiesieHrs Npu3HakoB. EM-anroputM Ha npuMepe CMECU rayCCUaH.

MeTtobl 0€3rpaIuEHTHON ONTUMU3AIMHU: CIy4YalHbIM MoUckK, hill climb,

OTKUT, TCHETUYECKHUUN alITOPUTM.

Tema 3. Cucremsl ri1y00K0ro 00y4eHus

Heitponnsie cetn. OyHKIMK OMIMOKM HEHPOHHBIX ceTeld U 00ydeHHEe C MOMO-
11610 00paTHOTO pacnpocTpaHeHus rpaaueHTa. [lonsarue 63T4a U HMOXHU.

Pabota ¢ n3o0pakeHUsIMU C TIOMOIILI0O HEUPOHHBIX ceTeil. CBepTOUHbIE HEH-
ponHbie cetu. Onepanuu cBepTok, max-pooling. IlomynsipHble apXUTEKTYphI CBEP-
TouHbIX HelpoHHBIX ceTel: AlexNet, VGG, Inception (GoogleNet), ResNet. Tpanc-
dbepHoe oOyueHue.

OOpaboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3bIKOM C MTOMOILBI0 HEHPOHHBIX
ceteil. BekTopHble mnpencraBieHuss miua Tekcra: word2vec, skipgram, CBOW,
fasttext. Pexyppentnbsie Heiiponnbie cetu, LSTM, GRU. Tpauncdopmepsi, BERT,
GPT.

Tema 4. OOyueHue ¢ noaKpenJeHueM

[ToHsiTHd areHTa, cpebl, COCTOSIHUS, AEUCTBUIA U Harpaabl. OyHKIMs
nenHoctu coctosHus (Value function) u gynkums xkadectBa aevictBus (Qfuntion).
OnTuMu3zanus CTpaTeruu ¢ MOMOIIBI0 MAKCUMU3AIMKU (DYHKIIUNA IEHHOCTH U Ka4ecT-
Ba. Q-o0y4eHHeE.

I'ny6okoe o0yuenue ¢ moakperuieauem. Deep Q-Networks, Actor-critic.

Tema 5. IIpuito:keHUs1 HCKYCCTBEHHOT0 HHTEJLJIEKTA

HpaKTI/I‘IGCKI/Ie IMPpUMCPHBI UCII0Jb30BaHUSA MHTCIIICKTYAJIbHBIX CHUCTCM B TCXHH-
KC, Ha TPpAaHCIIOPTEC, B aBUAllUU, JJIA JUATHOCTUKHU TCXHUYCCKOro COCTOAHMA, B KaUc-
CTBC OKCIICPTHLIX U 06yqa}onmx CHUCTEM.

5.4 IlpakTyecKue 3aHATHUS

Homep Tembr Tpyno-
JIVICTIATUTHHEI TemaTuka MpaKTHIECKUX 3aHATUH €MKOCTh
(gacsl)
3 cemecTp
1 [IpakTuyeckoe 3ansTue 1. MaremaTuyeckre METObl HCKYCCTBEHHOTO )
WHTEIUIEKTa
[IpakTuyeckoe 3ausTHE 2-3. BBeZeHHE B UCKYCCTBEHHBI MHTEIUIEKT U 4
2 OCHOBHBIE METO/IbI MAITUHHOTO O0yJICHHUS
3 ITpakTuyeckoe 3austue 4-5. Cuctemsl r1yboKoro ooyueHus 4
4 [IpakTryeckoe 3anstre 6. OOyueHHe ¢ TOAKPEIUICHHEM 2




Homep Tembl Tpyno-
JUCITUTLIAHBI Temaruka MPaKTUYECKUX 3aHITHIA €MKOCTb
(gacer)
5 [TpakTuueckoe 3ausarue 7. [IpunokeHns NCKYCCTBEHHOT'O WHTEIIJICKTa 2
WTOro 1o AMCIMIIIMHE 14
5.5 JIaGopaTopHbIii NPAKTUKYM
Homep Ttemni . TpynoemMkocTb
Temaruka npakTUYECKUX 3aHITHIHA
NUCHUIIINHBI ("gacwr)
3cemecTp
1 JlaboparopHas padora 1. MaremaTnueckie METOAbI HCKYCCT- 9
BEHHOTO MHTEJUICKTA
5 JlaGopaTopHas paboTa 2. BBeaeHue B MCKYCCTBEHHBIM MHTEI- 4
JICKT ¥ OCHOBHBIE METOJIbl MAIIIMHHOTO O0yUYCHUS
3 JlaboparopHas padota 3. CuCTeMbI IITyOOKOro 00y4eHHUsI 4
4 JlaboparopHast pabota 4. OOyueHue ¢ MOAKPEILICHUEM 2
5 JlaboparopHas pabota 5. [IpunoxeHuss KCKyCCTBEHHOTO WH- 2
TEIJIKTa
Hroro o gucuuiumuae 14
5.6 CamocTosiTesibHast padoTa
Homep Tembr . Tpyno-
JEE— Buner caMocTosTenbHON paboThI E€MKOCTb
(gachr)
3 cemecTp
1 1. U3y4yenne TeopeTudeckoro Marepuaia mo reme 1 (KOHCIEKT JeKIui 4
U pekoMeHayemas jureparypa [1, 2, 6, 7].
2. [ToarotoBKa K YCTHOMY OMPOCY U WHIUBUAYATHHOMY 3aJIaHUIO
2 1. V3ydenne teopeTudeckoro marepuayia M3yueHne TeopeTHYeCKOTO 4
MaTepuaia Mo TeMe 2 (KOHCIEKT JIEKIUH U peKOMEHIyemasl JIuTepa-
Typa [1, 2, 3].
2. [ToarotoBKa K YCTHOMY OMPOCY U WHIUBUAYATHHOMY 3a/IaHUIO
3 1. U3y4yeHue TeopeTnyeckoro Marepuaia no remMe 3 (KOHCIEKT JIeKINH 4
U peKoMeHyeMas aureparypa [1, 2, 6, 7].
2. [ToaroroBka K YCTHOMY OIPOCY M WHIUBUIYATHHOMY 3a/IaHUTO
4 1. 3y4yeHne TeopeTHIecKoro Marepraa mo remMe 4 (KOHCIEKT JeKIni
U pekoMeHyemas muteparypa [1, 2, 3, 5].
2. [loarotoBKa K YCTHOMY OMPOCY U WHIUBUAYATHHOMY 3aJIaHUIO 4
5 1. 3y4yeHne TeopeTHIecKoro Marepraa mo TeMe 5 (KOHCIEKT JeKInui 5
U pekoMeHyemas muteparypa [1, 2, 3, 5].
2. [ToaroToBKa K YCTHOMY OMPOCY U WHIUBUAYATHHOMY 3aJIaHUIO
WTOro 1o AUCHUIIINHE 21

5.7 KypcoBbie padoThbl




KypcoBbie paboThl (IpOEKThI) yueOHBIM IJIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeTOAMYECKOE U HH(OPMAITMOHHOE O0ecTiedeHue JUCIMILTUHbI

a) OCHOBHAs JIUTEpaTypa:

1. 3aropynsko, FO. A. VckyccTBeHHBIN UHTEIEKT. MHXeHepus 3HaHui : yueo-

Hoe nocobue s By30oB / FO. A. 3aropyneko, I'. b. 3aropynbko. — Mocksa : 13na-
tenbeTBO FOpaiit, 2022. — 93 ¢. — (Bricmiee obpazoanue). — ISBN 978-5-534-
07198-6. — Tekcr : anexTpoHHbI // OOpa3oBaTenbHas miaTdopma FOpaiT [caiT].

— URL: https://urait.ru/bcode/494205 (nata oopamenus: 16.06.2023).

2. Boponos, M. B. Cuctembl HCKyCCTBEHHOTO MHTEIJICKTA : YU€OHUK U MPaK-
TUKyM Juig By30B / M. B. Boponos, B. U. [Ilumenos, U. A. He6aeB. — Mocksa : W3-
natenbcTBO IOpaiit, 2023. — 256 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-14916-6. — Texkcr : anexkTpoHHBIH // OOpasoBarenbHas tuatdgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/519916 (nara obpamenus: 16.06.2023).

3. Boponos, M. B. Cuctembl HCKyCCTBEHHOT'O UHTEIUJIEKTA : YUeOHUK U IpaK-
TUKyM 1151 By30B / M. B. Boponos, B. U. [Tumenos, . A. He6ae. — Mocksa : 13-
natenbcTBO IOpaiit, 2023. — 256 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-14916-6. — Tekct : snextponnbi // ObpaszoBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/519916 (nata ob6pamenus: 16.06.2023).

4. beccmeptHbiid, . A. CucreMbl HCKYCCTBEHHOTO MHTEIJIEKTA: y4eOHOE 1MOCo-
Ooue nns By30B. — 2-€ W3.., uchp. u aon. — M.: M3garensctBo FOpaiit, 2022. —
157 c. — ISBN 978-5-534-07467-3. — Pexum J0CTyTa:
https://urait.ru/bcode/490657 (nmata oopamenus: 17.09.2023).

5. I'magkos, JI.A. 'eHeTH4YecKHe aJIropuTMbI [ DJIEKTPOHHBIN pecypc] : yueo-
Huk / JLLA. I'magkos, B.B. Kypeiiuuk, B.M. Kypeitunk. — DnekTpoH. nan. — Mock-
Ba : du3MaTINT, 2010. — 368 C. — Pexxum JOCTYTIA:
https://e.lanbook.com/book/2163 (nata oopammenus: 31.09.2023)

0) ToTMOTHUTENbHAS JIUTEpaTypa:

6. bonotoga, JI. C. CucteMbl NOyIePKKU NPUHATHS pemieHuid B 2 4. Yacts 1
[DeKTpOoHHBIN pecypc] : YICOHUK 1 MPAKTUKYM JUIS aKaJeMHUYecKoro 0akajgaBprara
/ JI. C. bonotoBa ; otB. pexn. B. H. Bonkoga, 3. C. bonoroB. — M. : M3narenscTBO
FOpaiit, 2018. — 257 ¢. — (Cepus : bakanaBp. Axagemuueckuii kypc). — ISBN
978-5-9916-8250-3. — Pexum moctyma: https://urait.ru/bcode/451321 (mara obpa-
menns: 31.09.2023)

7. bonorosa, JI. C. CucTeMbl NOAICPKKUA NPUHATHSA pelneHuii B 2 4. Yactb 2
[DEeKTpOHHBIN pecypc] ;| Y4eOHUK U MPAKTUKYM JUIS aKkaJeMUYecKoro 0akajgaBpuara
/ JI. C. bonotoBa ; otB. pexn. B. H. Bonkoga, 3. C. bonotoB. — M. : M3naTenscTBO
FOpaiit, 2018. — 250 ¢. — (Cepus : bakamaBp. Axagemuueckuii kypc). — ISBN
978-5-9916-8251-0. — Pexkum moctyma: https://urait.ru/bcode/513142 (mata oOpa-
menns: 31.09.2023)

8. CucremMbl NOAJEP:KKU NPUHATHA pemieHui [DIeKTpOoHHBIN pecype]| :
y4eOHUK U TIPaKTUKYM JJIsi OakanmaBpuata u Maructparypsl / B. I'. Xamun [u np.] ;



https://urait.ru/bcode/490657
https://e.lanbook.com/book/2163
https://urait.ru/bcode/451321
https://urait.ru/bcode/513142

non pen. B. I'. Xanuna, I'. B. Yepnosoii. — M. : U3natensctBo FOpaiit, 2018. — 494
c. — (Cepus : bakanaBp u maructp. Akagemuueckuit kypc). — ISBN 978-5-534-
01419-8. — Pexum poctyma: https://urait.ru/bcode/413167 (mata oOpaleHus:
31.09.2023).

9 Bgenenue B mammHHOe oOydeHue oT Bioinformatic Institute. — Pexxum
nocryma: http://stepik.org/course/4852/promo (agata ooparnienus: 31.09.2023).

10 Croenmammzanus «MamuHHOE O0ydeHHE W aHaIu3 JaHHBIX» OT MOCKOB-
CKOTO (U3HKO-TEXHUIECKOTO WHCTHUTYTA. — Pexum JOCTyTIA:
http://ru.coursera.org/specializations/machine-learning-dataanalysis (mara ooOparie-
Hus: 31.09.2023).

B) IMEpPEUYeHb PecypcoB HH(POPMAIIMOHHO-TEICKOMMYHUKaMOHHON cetu «UH-
TEPHET»:

11 Haumonanbublii OTKpBITHIE YHuBepcurer «MHTYUT» [Dnexrpon-
HBII pecypc]. — Pexxum mocryma: https://www.intuit.ru/ cBoGoanslit (1ata obOparie-
aus: 31.09.2023)

12 EnuHoe 0KHO JocTyna K 00pa3oBaTeIbHbIM pecypcaM [DJIEKTPOHHBIN

pecype]. — Pexum moctyma: http://window.edu.ru cBoGomHbBIN (1aTa OOpaIeHus:
31.09.2023)

') IporpaMMHOE oOecrieyeHue (JIMIEH3MOHHOE), 0a3bl TaHHBIX, HH()OPMAIMOH-
HO-CTIPABOYHBIC U TIOMCKOBHIEC CUCTEMBI:

13 DuekrponHasi 6ubjanoTeka HaydHbIX nmyOaukanmii «eLIBRARY.RU»
[DnexTpoHHBIN pecypc] — Peskum gocrtyma: http://elibrary.ru/ ceoboanslii (maTa 00-
pamenus: 31.09.2023)

14 DaekTpOHHO-0MOJUOTEYHASA cHCTeMa u3aaTeJbcTBa «JlaHb» [Drek-
TpoHHBIN pecypc] — Pexum moctyna; https://e.lanbook.com cBoGomubiii (maTa 00-
pamenus: 31.09.2023)

15 DjexTpoHHass OMOIHOTEKA MEXAHMKO-MAaTeMAaTH4YeCKOro (axkyJbTeTa
MTI'Y [DnekTpoHHbIit pecypc] — Pexum moctyna: http://lib.mexmat.ru/ cBoGomHbI#
(mata ooparmenwus: 31.09.2023)

16 IInatdopma ana mpoBeaeHUs: copeBHoBaHWil o Data Science. — Pexum
noctyna: http://www.kaggle.com (narta oopamenwus: 31.09.2023).

7 MaTepuajibHO-TeXHHYECKOe o0ecrevyeHne TUCIUIINHBI

Kommnbrotepusie knaccesl kadenpsl Ne® ¢ goctynom B MHTEpHET, NEPEHOCHOM
POEKTOP.

NudopmanmoHHoO-ClipaBOYHbIE M MaTepuajbHble PECypchl  OMONIHMOTEKH
CIIoI'Y I'A.

JIunen3nonHoe mporpaMMmHoe odecrieuenue: Microsoft Office, Microsoft Visual
Studio Community.

8 O6pa3oBare/ibHbIe © HH(POPMALMOHHBIE TEXHOJIOTUH


https://urait.ru/bcode/413167
http://stepik.org/course/4852/promo
http://ru.coursera.org/specializations/machine-learning-dataanalysis
https://www.intuit.ru/
https://www.intuit.ru/
http://window.edu.ru/
http://elibrary.ru/
https://e.lanbook.com/
http://lib.mexmat.ru/
http://www.kaggle.com/

B pamkax uzyueHuss AucUUIUIMHBI «CHCTEMBI HCKYCCTBEHHOTO HHTEIICKTa»
MPEIoJIaraeTCs NCIOb30BaTh CIEIYIOIINE 00pa30BaTEIbHBIC TEXHOIOTHN: BXOTHOM
KOHTPOJIb, JIEKIIUH, IPAKTHUECKHE 3aHATHSI, TJabopaTopHasi paboTa, CaMOCTOsI TEIIbHAS
paboTa CTyJCHTOB.

Bx0oTHOW KOHTpPOJIb TPOBOAMUTCS TPEIIOAaBaTeieM B Havalle U3YUCHHS TUCITHII-
JIVMHBI C TIEJTbI0 KOPPEKIINH MPOIIeCcCa YCBOCHHUS CTYICHTaAMH TUIAKTUICCKIX SIMHHII.
OH ocCyIecTBISETCS MO BOIIPOCAM U3 AUCIUIUIMH, HA KOTOPBIX 0a3upyeTcs: TUCHuUM-
anHa «CHUCTEMBI HCKYCCTBEHHOTO MUHTEIICKTaY.

Jlexust kak oOpa3oBaTeNbHasi TEXHOJOTHUSI MPECTABISIET COOOM yCTHOE, CHC-
TEMaTHUYECKH MOCIEA0BATEIbHOE U3JI0XKEHHUE MIPernojaBaTesieM Y4eOHOro MaTepuana
C LIETIBI0 OPTaHU3AlMU IEJICHANIPABICHHON MO3HABATEIBHOMN IEATEIBLHOCTH 00y4aro-
IIMXCS TIO0 OBJIAJICHUIO 3HAHUSMHU, YMEHUSMHU U HABBIKAMHU YNTAEMOW JUCIUILIUHBL. B
JICKITUY JICTIACTCs aKIEHT Ha PeaIM3alliio TJIaBHBIX UICH U HAIPaBICHUH B U3YYCHUU
JUCHUIUIMHBL, Ja€TCA YCTAaHOBKA Ha MOCIIEAYIOUIYI0 CAaMOCTOATEIbHYIO padoTy.

[To mucuumnuHe «CHUcTeMbl UCKYCCTBEHHOTO MHTEIJIEKTa» IUIAHUPYETCS Ipo-
BeJICHWE KaK HMH()OPMAIMOHHBIX, TaK U MPoOJIeMHBIX Jiekuuil. MHdopmanmonHsie
JICKIIMM HAIpaBlieHbl HA CUCTEMATH3UPOBAHHOE W3JIOKEHUE HAKOIUICHHBIX M aKTy-
IbHBIX Hay4YHBIX 3HaHUH. [IpoOneMHbIe JEKIUHU aKTUBU3UPYIOT WHTEIUICKTYalbHbBIN
NOTEHLMAT U MBICIUTENbHYIO JIE€ATEIbHOCTh CTYIEHTOB, KOTOpbIE MPHOOpPETAIOT
YMEHHE BECTU JUCKyCCHIO. B X01e npobieMHON JeKIUU IPenoaaBaTelb BKIIOUAET B
MPOIIECC M3IIOKEHUSI MaTepHalia CepHio MpoOiIeMHbBIX BompocoB. Kak mpaBuio, 310
CIIO’KHBIE, KITFOUEBBIE JJI1 TeMBI BOMPOCHL. CTYACHTHI MPUTIIAMIAIOTCS AJI Pa3MBbIIII-
JICHWH ¥ IOMCKY OTBETOB HA HUX MO MEPE MX MOCTAaHOBKH.

[TpakTrdeckoe 3aHsATHE 00ECIEYNBACT CBA3h TEOPUH W MPAKTHKHU, COACHCTBYET
BBIPa0OTKE y 00YyJarOMMXCcs YMEHUN M HaBBIKOB MPUMEHEHUS 3HAHUH, MOJTYISHHBIX
Ha JIEKIIMU U B XOJI€ CaMOCTOSTeNIbHOM paboThl. [IpakTuieckue 3aHaATHs Kak 00pa3o-
BaTeIbHAs TEXHOJIOTHS TTOMOTAIOT CTYJCHTaM CUCTEMaTU3UPOBATh, 3aKPETUTh U YT-
JTyOUTh 3HAHUS TEOPETUYECKOTO XapaKTepa.

JlabopaTopHas paboTa MO3BOJISIET OPTaHU30BaTh YUEOHYIO paboTy ¢ peaabHbIMU
uHdopmarmoHHpIMu 00bekTaM. JlabopatopHas paboTa Kak 0Opa3oBaTesbHAsI TEXHO-
JIOTHUSl pealn3yeT cleAyrolue (pyHKIHUU: OBJIAJCHUE CUCTEMOM CpPEACTB U METOAOB
IPAKTUYECKOr0 HCCIIEeI0OBaHUS OOydYaloIMMUCS, Pa3BUTUE TBOPUYECKUX HCCIIEOBa-
TENbCKUX YMEHUN OO0yYaromMXCs M PacCUIMPEHUE BO3MOXHOCTEH HCIOJIb30BAHUS
TEOPETUYECKUX 3HAHUH ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

CamocrosiTenbHas paboTa: SIBJSETCS COCTABHOM 4yacThio yyeOHOW paboThl. Ee
OCHOBHOM II€NIBbIO SIBJSIETCS (DOPMHUPOBAHMSI HABBIKA CAMOCTOSITEIBHOTO MPUOOpeTe-
HUS HOBBIX 3HAHMI MO BOIIPOCAM TEOPETHUECKOTO Kypca, 3aKpeIICHHEe U yTTyOJIeHe
MOJTyYEHHBIX 3HAHUHU, paboTa C MePUOANYECKUMH U3TaHUSAMH W HAYYHO-TIOMYJISIPHOM
JUTEpaTypoOid, B TOM YUCIIC HaXOAIICHCs B MHOOPMAIIMOHHBIX CETIX, OTpabOTKa Ha-
BBIKOB PAa0OTHI CO CIENUATU3UPOBAHHBIMHU MPOTPAMMHBIMU makeTamu. CamocTos-
TelbHasE paboTa MOApPa3yMeBAECT BHIMIOJHEHUE CTYIEHTOM IOMCKa, aHajau3a HHQOp-
MaluH, IpopaboTKy Ha 3TOM OCHOBE yueOHOro mMaTepuana, MOATOTOBKY K YCTHOMY
OTIPOCY, a TAK¥Ke MOATOTOBKY K JOKJIaJIaM U WHIUBUYJIbHBIM 3aJIaHUSIM.
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B pamkax wusydenuss mucrurinHbl « CUCTEMBI MCKYCCTBEHHOTO HHTEIJICKTa»
MPEoaraeTCs MCIOIb30BaTh B KadecTBe HMH()OPMAIMOHHBIX TEXHOJOTHI Cpemxy
MS Office unterpupoBanHas cpena nporpammupoBanus Visual Studio.

O ®oHa OLEHOYHBIX CPEACTB JJIs1 NMPOBeJeHUs TEKYIIero KOHTPOJIs yclie-
BA€MOCTH ¥ MPOMEKYTOYHOM ATTECTALMH 110 UTOraM OCBOEHHUS M CIUIIMHBI

@DOHJI OLIEHOYHBIX CPEACTB AMCHMIUIMHBI « CUCTEMBI MCKYCCTBEHHOTO WHTEJI-
JIEKTa» MPEACTABISAET COO0M KOMIUIEKC METOJNYECKUX U KOHTPOJIbHBIX U3MEPUTENb-
HBIX MaTE€pUaJoB, NPEIHA3HAYECHHBIX JJI1 ONpPEACIICHUsS KayecTBa Pe3ysibTaToB 00Y-
YeHHs U YPOBHSA C(POPMUPOBAHHOCTH KOMIIETEHLIUN 00YJArOMIMXCS B XOJI€ OCBOCHUS
JAaHHOW TMCIUIUIMHBI. B CBOIO ouepenb, 3afauaMy MCIIOJIb30BaHUS (POHNA OIEHOY-
HBIX CPEJCTB SBJISIIOTCA OCYIIECTBICHHE KaK TEKYIIEro KOHTPOJIA YCIIEBAEMOCTHU
CTYJICHTOB, TaK U MPOMEXKYTOUHON aTTecTaliuu B (hopMe 3a4€Ta C OILICHKOM.

@OHJI OLICHOYHBIX CPEACTB AMCHMIUIMHBI « CUCTEMBI MCKYCCTBEHHOTO WHTEII-
JIEKTa» JUIsl TEKYLIEro KOHTPOJISl BKJIKOYAET: YCTHBIE OMPOCHI, CUTYallHUOHHBIE 33/1a4d
Y UHAUBUyaJbHbIE 3a]JaHus.

VYCTHBIN Onpoc MPOBOUTCS HA MPAKTHUECKUX 3aHATHSAX B TedeHue 10 MUHYT ¢
LEIbI0 KOHTPOJISI YCBOCHHUSI TEOPETHYECKOIO0 MaTepHalla, MU3JIaraéMoro Ha JICKIUH.
[TepeueHp BOIIPOCOB OMPENENSIETCS YPOBHEM NOJATOTOBKU YUeOHOM Ipymibl, a TaKkxke
WHIUBUYAJIbHBIMA OCOOEHHOCTSIMU OOYYArOIINXCS.

WuauBuayanbHble 3aJaHusl M CUTYal[MOHHBIE 3aJa4d HOCST IPaKTHKO-
OpPUEHTUPOBAHHBIN XapaKTep, UCIOIb3YIOTCS B pAMKaX MPAaKTUYECKON MOJATOTOBKH C
LEIbI0 OLEHKU (POPMHUPOBAHHUS, 3aKPEIUICHMS, PA3BUTUSI PAKTUUECKUX HABBIKOB W
KOMITETEHLIUH 110 Tpouito 00pa3oBaTeIbHON MPOTrPAMMBI.

[IpomexyTouHas arrecTauus MO UTOraM OCBOCHHUS JTUCUMILIMHBI TPOBOJUTCS B
BHJIE 3a4€Ta C OLICHKOM B 3 ceMecTpe.

3a4€T ¢ OLIEHKOW B 3 ceMecTpe MO3BOJISIET OLIEHUTh YPOBEHb OCBOCHUS CTYICH-
TOM KOMIIETEHIIMI 3a BECh MEPHOJ U3YUYECHMS NUCLMIUIMHBL. 3a4€T C OLICHKOMN Mpen-
I10JIaraeT YCTHBIE OTBETHI HA 2 TEOPETUUYECKHUX BOIIPOCA U3 NIEPEYHS BOIPOCOB, BBIHE-
CEHHBIX Ha IPOMEKYTOUHYIO aTTECTALUIO, @ TAKXKE PEIIEHNUE CUTYallMOHHOW 3a/1auu.

9.1 baJIbHO-PeTHUHIOBAasI CUCTEMA OIlEHKHU TeKYIIero KOHTPOJIA ycreBae-
MOCTH ¥ 3HAHUH U MPOMEKYTOYHOM aTTECTAIIUM CTYACHTOB

He npumensiercs.

9.2 Metoanyeckue peKOMEHAAlMM MO NMPOBeICHUI0 NMPOLEAYPbI OLEHNBA-
HHUSl 3HAHUI, YMEHHH M HABBIKOB M (MJIM) ONBITA [EATEIbHOCTH, XapaKTepH-
3yIOLIMX dTanbl GOPMHUPOBAHUA KOMIIETEHIIUH

Y CTHBIN OMPOC OLIEHUBAETCS CJICAYIOIMUM 00pa30M:

«3a4TEHO»: OOyYaIoIIMICs JAaeT OTBET HA MOCTABJICHHBIN BOMPOC MO CYIIECTBY
Y MIPAaBUJILHO OTBEYAET HA YTOUHSIOIIKUE BOMPOCHI;

«HE 3aUTEHO»: OOYyYaloIIMHCA OTKAa3bIBaeTCSI OTBEYaTh Ha IOCTaBICHHBINA
BOIPOC, TMOO OTBEYAET Ha HETO HEBEPHO U MpU (GOPMYIMPOBAHUU TOTIOJTHUTETHLHBIX
(BcrioMoraTebHbIX ) BOIPOCOB.
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Pelienrie cuTyalmoOHHbIX 3a7a4 OLICHUBAETCS:

«3a4TEHO»: O0YYalOIUUCA CaMOCTOSTEIbHO MPABWIIBHO pEeIIaeT 3a/Jady, JaeT
000OCHOBaHHYIO OLIEHKY 10 UTOTY PEIICHUS;

«HE 3aYTEHO»: OOYYaIONIIMICS OTKa3bIBACTCS OT BBIMIOJIHEHMS 3aJla4yd WU HE
CIIOCOOEH €€ PelIuTh CAMOCTOSTENLHO, a TAKXKE C MOMOIIbIO TIPETIOaBaTesIsl.

NunuBuyaibHOE 3a/1aHKE:

«3a4TeHO»: paboTa 3aYMTHIBAETCS B TOM Cllyyae, €CJIU 3aJlaHh€ BBINOJIHEHO
MOJIHOCTBI0, B COOTBETCTBHHM C TIIOCTaBJICHHBIMH TpPEOOBAHUAMH W CHICIAHBI
HEO0OXOIMMBIC BBIBOJIBI;

«HE 3aYTEHO»: paboTa HE 3aUUTHIBACTCS B TOM Cllydae, €clid 00ydaroluics He
BBITIOJTHUJI 3aJlaHus, WJIM pe3yJbTaT BBIMOJHEHUS 3aJlaHUs HE COOTBETCTBYET
MOCTaBJICHHBIM TpEOOBaHUSIM, a B 3aJaHusAX MW (WJIKM) OTBETaX HUMEIOTCSA
CYILIECTBEHHbBIC OITUOKH.

9.3 Tembl KypcOBBIX Pa6oT (IPOEKTOB) MO JUCIHUIIIIHUHE

Hamnucanue xkypcoBbIX pa0oT (MPOEKTOB) yu4eOHBIM IIJIAHOM HE MPEyCMOTpe-
HO.

9.4 KoHTpoJIbHBIE BONPOCHI /Jisi MPOBeJAeHUS BXOJHOI0 KOHTPOJISL OCTa-
TOYHBIX 3HAHUH 10 00eCTeYUBAIOIIUM JUCIHILINHAM

1 [Tonstue nnpopmanu. MapopMaloHHass CUCTEMBI.

2. EnuHuiel n3mepennst tHGOpMAaLIMH.

3. dopmyna XapTiu.

4 3ajaun Ha BBIYUCIIEHHE BEPOSITHOCTH 3JIEMEHTAPHBIX U CIOXHBIX COOBI-
TUH.

9.5 Onucanue moka3arejieii 1 KpUTepueB OLEHUBAHUS KOMIIETEHIUI HAa
Pa3JIMYHbIX 3Tanax ux popMupoBaHUs, ONIMCAHME LKA OIIEHUBAHUS

Komne- | Iloka3atenu orneHu- Kpurepuu onienuBanus
TEHIIUU | BaHUS (MHIAKATOPHI
JOCTUKEHHS) KOM-

METEHITAI
1 sran
I1K-9 WUk, 3unaem:
BOCITPOM3BOJIUT OCHOBBI HEUETKOM JIOTHKH, CIIOCOOBI 0TOOpa 1
MYyTalliy TOMYJSIIHHA, CIOCOOBI 3aaHus PYHKIIMY aKTHBAIIHH.
OTMCHIBAET CTPYKTYPY IKCIEPTHBIX CUCTEM, OCHOBHBIC ITOHS-
THSI TEOPUU TEHETUYECKUX AITOPUTMOB, BHUJIBI HEUPOHHBIX CE-
W%, TEMH.

Ymeem:

MIEPEUNCIIACT MPUKIIAJHbIE MMAKEThl U S3BIKM MPOrPaMMHPOBA-
HUS JJI 3aJJaHUSl BXOJHBIX JIaHHBIX DKCIEPTHON CUCTEMBI, re-
HETUYECKOTO aJIrOPUTMa, HEMPOHHOH CETH.

OIMUCHIBACT IPOAYKIMOHHBIE IPABUIIA, YMEET CO3/1aTh I€HETH-
YECKYIO MOMYJISLUI0, CO34aTh HEHPOHHYIO CETh.

Bnaoeem:

12




nporpaMMupyeT uHTepdeiica moyib3oBaress dKCIEePTHBIX CHC-
TE€M, TOMYJSIUUA TEHETHUYECKOro ajiropuTMa M MPOCTEUILUX
GbyHKIMI HelipoHa B MPUKIIAAHBIX MAKeTaX U Ha sI3bIKaxX BBICO-
KOr'0 YPOBHSI.

3aJjaeT TECTOBbIe HAOOpPHI NAaHHBIX JJII KOHKPETHBIX THUIIOB
MPUKJIAHBIX 3aJ1a4.

2 JTan

[1K-2

Ul

Uk,

3naem:

MPUMEHEHHE HEUYETKOM JIOTMKHU Ui MPOU3BOACTBA MPOAYKIIU-
OHHBIX TPAaBUJI, METOJIBI 0OPAOOTKH IKCIEPTHHIX OICHOK, Me-
TOJBI 0TOOpA, CKPEIIUBAHUS U MYTAllUU, CIIOCOOBI peatn3aiun
¢byHKUNH HEeWpoHa,

MPUHLIMITBI O0yYEHHS ¥ IPUMEHEHHsI HEUPOHHBIX CETeH;
APXUTEKTYphl TIYOOKHX HEHpPOHHBIX CETeH, MPUMEHIEMBIX B
pEIIeHNU TPAKTUYECKUX 3ajay;

aHAJTU3UPYET AaNTOPUTMBI Pa3pabOTKH AKCHEPTHBIX CHCTEM,
HEHPOHHBIX CETe M T€HETUYECKUX alrOPUTMOB, BUBI OTOOPA,
KPOCCHHIOBEpa, MYTAIMH, AJITOPHUTMBI MOCTPOCHHUS HCKYCCT-
BEHHBIX HEHPOHOB.

Ymeem:

UCIOJIb3YET MPUKIIAHBIC MAKEThI U S3bIKK MTPOTPaMMHUPOBAHUS
JUIsE 00pabOTKU JTaHHBIX HKCHEPTHON CHCTEMBI, TeHETUYECKOTO
aNropuT™Ma, HEUPOHHOM CETU U peaTn3aluu PerieHHs.
pa3padaTbIBaeT IKCHEPTHYIO CUCTEMY, KOAUPYET MOS0 1
pealM30BHIBACT €€ )KM3HEHHBIN IUKI, CO3AaeT U 00yJyaeT Heu-
POHHYIO CETh aHAJIM3WPOBATh M MHTEPIPETHPOBATH MOJIYYCH-
HBIE PE3yJbTAThL;

AQHAJTM3UPYET TONyYEeHHBIE PE3YyIbTaThl, OOBSICHIET IMOJTyYeH-
HbIE PEIIEHUS B JKCIEPTHBIX CUCTEMax, HEHPOHHBIX CETAX U
TeHETUYECKUX aJTOPUTMOB.

Braoeem:

nporpaMmmMupyet 0i0ka 00pabOoTKH U OOBSICHEHUS DKCIEPTHBIX
cucteM, 0OpabOTKM MOMYJISIMU TeHETUYECKOTO alropuTMa M
panuanbHbeie 0a3UCHBIE CETH B NMPHUKIATHBIX ITAKETaX W Ha S3BI-
Kax BBICOKOTO YPOBHS.

[IIxana orieHMBaHUs IIPU MIPOBEAEHUHN ITPOMEKYTOUHON aTTECTALIUN

«OTIMYHOY» BBICTABIIAETCS OOy4YarOIIEMYCsl, TOKa3aBIIEMY BCECTOPOHHHE, CHUC-
TEMaTU3UPOBAHHBIE, TTyOOKHWE 3HAHUS MO paccMaTpUBAEMON KOMIETEHLIMH U yMe-
HUE YBEPEHHO MPUMEHSTh UX HA MPAKTHKE MPHU PEIICHUU 3a7ad, CBOOOJHOE U Tpa-
BUJIbHOE 0OOCHOBaHWE MPUHATHIX pelieHruid. OTBedast Ha BOIMPOC, MOKET OBICTPO U
0€30M00YHO MPOMILTIOCTPUPOBATh OTBET COOCTBEHHBIMH MpuMepamu. OOyuaro-
HIMICS CaMOCTOSITEIbHO MPAaBUIBLHO PEIIaeT CUTYAl[MOHHYIO 3ajady, JaeT 00OCHO-
BAHHYIO OLICHKY UTOraM PEIICHUS.

«XOopo110» BBICTABISIETCSl 00yJaromeMycsi, eC’Ii OH TBEPAO 3HAET Marepua,
IrPaMOTHO U MO CYIIECTBY U3JIaraeT €ro, yMeeT NMPUMEHSATh MOJyYCHHbIE 3HAHUSI Ha
MPaKTUKE, HO JOMYCKAaeT B OTBETE WM B PEIICHUU 33a/1aud HEKOTOPbIE HETOYHOCTH,
XOpOIIIO BJIAJIEET BCEM COJEP>KAHHEM, BUJUT B3aUMOCBSI3M, HO HE BCEra JelaeT 3TO
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CaMOCTOATeNIbHO 0€e3 moMouy mpenojaasaresis. O0yJaromuiicss pemaeTr CUTyalluoH-
HYIO 3a/1a4y BEpHO, HO IPHU MOMOILY IIPENoAaBaTeIs.

«Y IOBNIETBOPUTENILHO» BBICTABJISIETCS OOywaroleMycs, IokaszasiieMy (dpar-
MEHTApHBINA, Pa3pO3HEHHBIA XapakTep 3HAHUM, HEJOCTATOYHO MpaBUJIbHBIE (Popmy-
JMPOBKU 0A30BBIX MOHATHH, HAPYUIEHUS JIOTMUECKOW MOCIEA0BATEIbHOCTH B U3JIO-
YKEHHUH MPOTPAMMHOTO MaTepuasa, HO IIPU 3TOM OH BJIAJEET OCHOBHBIMM pa3ieiaMu
y4eOHOHM MporpaMMbl B paMKax 3aJaHHOW KOMIIETEHIIUHU, HEOOXOAUMBIMU JJI Jallb-
HEHIero o0y4yeHus U MOXKET MPUMEHSATH MOJYyYEHHbIE 3HAHUS 10 00pas3ly B CTaH-
napTHOW cutyauuu. OTBEYaeT TOJNIbKO Ha KOHKPETHBIN BOIIPOC, COEAUHSET 3HAHUS U3
pa3HbIX pa3/esioB Kypca TOJIbKO IPU HABOASIIMX Bompocax npenopaBarens. Curya-
[IMOHHAA 3aj]auya pelieHa He MOJHOCTHIO, WM COJIEPIKaTCs HE3HAUUTEIbHBIE OIMIMOKU
B pacyeTax.

«HeynoBieTBOPUTENIBHO» BBICTABISECTCS 00Yy4alOIIEMyCsi, KOTOPBI HE 3HAET
OOJIBIIIEH YacTU OCHOBHOTO COJIepKaHUsl yueOHOM MpOorpaMMbl JTUCHUILIIMHBI B paM-
KaX KOMIIETECHIIUM, JOIyCKaeT rpyObie OmMOKd B (POPMYIUPOBKAX OCHOBHBIX TOHS-
TUW JUCLUILUIMHBI U HE YMEET UCIOJIb30BATh MOJYYEHHBIE 3HAHUS MPU PEUICHUU TH-
MOBBIX MPAKTUYECKUX 3aaad. He packpwiThl riyOvMHa U mojHoTa mpu oTBeTax. Cu-
TyallMOHHAs 3aJ]aya HE pelleHa AaXe MPH MOMOIIHN MPENOJaBaTes.

9.6.1 KoHTpoJibHBIC 3aJaHUS VISl POBeIeHUS TEKYLIero KOHTPOJIA ycIie-
BAeMOCTH

IlpumepHnutii nepeuenv 60nPOCo6 01 YCHHO20 ORPOCA

3 cemecTp

1. [ToHsATHE NCKYCCTBEHHOTO MHTEJIICKTA.

2 Bunbl uaTEIIIEKTYaIbHBIX HHOOPMAITMOHHBIX CUCTEM.

3. baitecoBckuii knaccudukarop. OreHka npru3HaKOB.

4 Jlunetinas perpeccus. [lonmmnomuansHas perpeccus. I'pedHeBas perpec-

cHs.
5 MeToapbl KIacTepu3aluu.
6 HeueTkue 3HaHUS.
7. Crioco6b1 00pabOTKM HEUETKUX 3HAHUM U CTIOCOOBI TTPEICTABIICHHUS .
8 HeueTkue MHOKeCTBA.
9 OyHKIMS TPUHAIICIKHOCTH.

10. Onepanuu HaJ HEYETKUMHU MHOKECTBAMM.

11. XEeMMHUHIOBO PACCTOSIHUE MEKTy HEYETKUMHU MHOKECTBAMHU.
12, EBKIMI0BO paccTOsIHUE MEKY HEUETKUMHU MHOYKECTBAMM.
13. HNHnexchel HEUETKOCTH.

14, HeueTkue uuncna.

15. Heuetkue pynkium.

16. [ToHsiTHE TMHTBUCTUYECKON IEPEMEHHOM.

17. HeueTkas noruka.
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18. CucTeMbl HEYETKOTO BBIBO/IA.

19. [TpoaykiroHHbIE TTpaBUIIA.

20. CnocoObI npeIcTaBICHUS 3HAHUM.

21. MeTobI SKCIIEPTHBIX OLICHOK.

22, dopmanu3anus SKCIEePTHBIX OIIEHOK.

23. Omnpenenenne 0000IIEHHBIX OIICHOK.

24, CraTucTHYeCKHe METO/IbI aHAJIM3a PE3YIbTaTOB IKCIEPTHUS3.
25. CTpyKTypa 3KCIEPTHBIX CUCTEM.

26. CyIHOCTH 3BOJIOIMOHHOTO MOJEITUPOBAHHS.
27. OcHoBHblIe moHATHS ['A.

28. Knaccuueckmii I'A.

29. CriocoObl KOAUPOBAHUS TOMYJISLIUU.

30. OmnepaTopsl 0TOOpa POAUTEIICH.

31. OmnepaTopsl cKkpemuBaHus (KPOCCUHTOBED).
32. Br16op myTaruu.

33. dopMUpOBaHUE TOMYJISIUU TOTOMKOB.

34. ['uOpuaHBIM anropuTM™.

35. [TapannensHsiil I'A.
36. Mopnepnuzanuu ['A.
37. [TepuenTpoH.

38. MaremaTtudeckas MOJieJIb HEMPOHA.

39. OpHocnolHas HEHPOHHAS CETh.

40. [IpaBuno Xe00a.

41. MHorocionHas CeTb.

42. ANTOpUTM OOpPaTHOTO PACIPOCTPAHECHUS.
43. Mertoabl 00y4eHHs] HEHPOHHBIX CETEH.

44. PanunansHble Oa3MCHBIE CETH.

45. Cetp XeMMUHTA.

46. [Tpuniun camooO0y4deHusI HEUPOHHBIX CETEH.
47, Heiiponnsie cetn Koxonena u I'pocbepra.

Ilpumepnwtii nepeuensv UHOUBUOYATbHBIX 3A0AHUTL

IIpumepsl 3a1aHUii K HHAMBUAYAJIBLHOMY 3a1aHnI0 Nel

1) [Jansl A u B — HeueTKHEe MHOKECTBA Ha YHUBEpcalbHOM MHOXecTBe E. HaiiTu

A-B.
A=O,5/X1+0,4/X2+0, 1/X3+1/X4
B=O,1/X1+0,3/X2+0,1/X3+0,5/X4

2) Jlanbel A 1 B — HedeTkne MHOXECTBA Ha yHUBepcallbHOM MHOXecTBe E. Haiitn

ANB.
A=0,1/x,+0,3/x,+0,1/x510,5/X4
B:O,9/X1+0,5/X2+0,6/X3+1/X4

3) Jlanbl A 1 B — HedeTkne MHOXKECTBA Ha yHUBepcallbHOM MHOXecTBe E. Haiitn

B-A.
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A=0,1/x1+0,3/x2+0,1/x3+0,5/x4
B:O,9/X1+0,5/X2+0,6/X3+1/X4

4) Nansl A u B — HeueTKre MHOKECTBA Ha YHHUBEpcalbHOM MHOXecTBe E. Halitu
AUB.

AZO,S/X1+O,4/X2+O, 1/X3+1/X4
B=0,9/x110,5/x,+0,6/x31+1/X4

Ipumepsl 3ajaHUll K HHAMBUIYAJIbHOMY 321aHUI0 Ne2

1) Jlaner HeueTkne MHOXecTBa A m B. Hailitm paccrossnue Xemunra p(A,B).
A=0,5/x1+0,4/x2+0,1/x3+1/x4
B=0,9/x1+0,5/x2+0,6/x3+1/x4

2) Haubl A, B u C — HeueTkHMe MHOXKECTBA Ha YHUBEPCAJIbHOM MHOXecTBe E.
Haittu pomuHupyemble mapbl W JAOMNOJHEHUS [JI KaXIOTO MHOMXECTBA.
A=0,5/x1+0,4/x2+0,1/x3+1/x4
B=0,1/x1+0,3/x2+0,1/x3+0,5/x4
C=0,9/x1+0,5/x2+0,6/x3+1/x4

3) Jlanbel A 1 B — HedeTkne MHOXKECTBa Ha yHUBepcallbHOM MHOXxecTBe E. Haiitn
A®B.
A=0,5/x1+0,4/x2+0,1/x3+1/x4
B=0,1/x1+0,3/x2+0,1/x3+0,5/x4

IIpuMepnl 3agaHnil K HHAUBUAYAJIBLHOMY 3agaHni0 Nel

1) C momoutpio I'A HaiiTh TI06ambHBIT MHHEMYM QYHKIHH X -40X°+62X°-
120x+90 na untepane ot 0 1o 7.

2) C momompio ['A HaliTH roGanbHBI MUHAMYM GyHKIHH X -25X°+70X°-
105x+90 na unTepBane ot 1 10 8.

3) C momoupio I'A HaiiTH r106ambHBI MEHEMYM (yHKOHH X -80X*+55x°-
120x+50 na untepsane ot 0 10 7.

Ilepeuens munogvlx 60npocos K 3auémy ¢ OUEHKOU 0711 NPoGeOeHUus npome-
HCYMOUHOU ammecmayuu no oucyuniune (3 cemecmp)

1. HckyccTBeHHblid nHTEEKT. McToprs. OCHOBHBIE HANpaBJEHUs UCCIIE-
JIOBAHU M.

2. CucreMbl UCKYCCTBEHHOTO HHTeIUIekTa. Kinaccudukarmsi.

3. OnpeneneHue M OCHOBHBIE XAapAaKTEPUCTUKU HEUYETKUX MHOYKECTB.
MHuoxecTBO
O—YPOBH.

4. OyHKIMY NPUHALIEKHOCTH U METOJIBI UX MIOCTPOEHUS.
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S. Onepanuu HajJ HEYETKMMH MHOKE€CTBamMH. BKiltoueHue, paBeHCTBO, J0-
MOJIHEHHE, TMepeceyeHne, OOBbEAUHEHHE, Pa3HOCTb, CHUMMETPUYECKas pPa3HOCTbD,
JTU3bIOHKTUBHAS CyMMaA.

6. Onepanuu HajJ HEYETKUMU MHOXKecTBaMH. [ToHSTHE TpeyrojibHOM HOP-
MBI 1 KOHOPMBI, CBOMCTBA. [ paHnYHOE MepecedeHnue U 00beIUHEHHE, IPACTHUECKOE
nepeceyeHre u 00beAMHEHNE, A —CyMMa.

1. Onepanuu HaJl HEYETKUMHU MHOKeCTBaMU. AlreOpanueckoe Mpou3Bee-
HUE, aredpandeckas CyMMa, CBOMCTBA.

8. Onepauun HaJl HEYETKUMU MHOXECTBaMU. Bo3BeneHre B CTENEHb, KOH-
HEHTpaIMs, YMHOKEHHE Ha YKCIIO0, BBITYKJIash KOMOUHAIHS.

Q. Onepaunn HaJ HEYETKMMH MHOXECTBaMU. JleKapTOBO NpOU3BENICHHE,
OTepaTop YBEINYCHUSI HEUETKOCTH.

10. Onepanuu HaJ, HEUETKUMU MHOXKECTBaMHU. PaccTositHue Mexay HedeT-
KMMH MHOXkecTBaMU. Pacctosinne XemmuHra, EBKIIMIOBO pacCTOsSIHUE.

11. Nunexcel HeueTKOCTU. OObluHOe MHOJCECmE0, baudicaliuiee K HeuemKo-
MY.

12. [Tonarus: HeueTkasd BenuyMHA, HEUETKUN HHTEPBAJ, HEUETKUE YHUCIIA,

HOCHUTEJb HEeYeTKOro uucia. HedeTkne oToOpakeHUs W HEUYETKUE (DYHKIIMH, TIPUH-
o 00001IeHN.

13. Apudmernueckue onepanuu HajJ HEUETKUMHU YHCIIAMHU.

14, Heuemxoe uucno (L-R)-muna. Cnooscenue, evluumanue, ymHodicenue, oe-
JleHue, 0Opamuoe 3HaueHue.

15. Heuemkuii uumepean (L-R)-muna. Croodicenue, evluumanue, yMHOMCEHUE,
oejleHue, pacuupeHublil MUHUMYM, PACUUUDEHHBIU MAKCUMYM.

16. Konuenimus neuemxou u 1uH28UCMUYECKOU NePEMEHHBIX.

17, HeueTkass noruka, xeuemxoe @vicKazvléaHue, no2uvecKue Onepayuu.

ompuyanue, KOHbIOHKYUs, OU3LIOHKYUS, UMNIUKAYUS, IKEUBATIEHIMHOCHIb.
18. CucteMbl HEYETKOTO BBIBOJIA, TPOAYKIIMOHHOE MpaBuia, (ha3zudukanus,
arperupoBaHue, aKTUBU3ALIMS, AKKYMYJIALMS, Aeda33udukanms.

19. Merton 1ieHTpa TSKECTH, METO/T LICHTPA TIIOIIAIH.

20. Metop 1€BOro MOJanbHOTO 3HAYEHHS, METO]I PABOTO MOJAJIBHOTO 3Ha-
YEHUS.

21. YOpoIIeHHbIN aJrOPUTM HEUYETKOTO BBIBOJA.

22. 3HaHus, CBOMCTBA, Kilaccudukaius. MeTo bl U3BJICUCHHS 3HAHUI.

23. CTpykTypa CTaTMUYECKUX W JTUHAMHUYECKUX SKCIEPTHBIX CUCTEM. DTaIlbl
pa3pabOTKH IKCIEPTHBIX CUCTEM.

24. Mogenu npencrasiieHus 3HaHuu. [IpoaykuroHHas Moienb.

25. MeToabl 3KCIEPTHBIX OLEHOK (HEMOCPEACTBEHHOE OLIEHUBAHUE, PAHKHU-

pOBaHue, MAPHOE CPABHEHUE).
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26. O06paboTka u hopManu3aIus SIKCIEPTHHIX OLICHOK.

217. Koaddunment komnereHTHOCTH 3KcnepTa. KoadduimeHT oTHOCUTEb-
HOU Ba)KHOCTH.

28. CratucTryecKkre METO bl aHaN3a PE3YJIbTAaTOB SKCIEPTH3.

29. TexHonoruu pazpadOTKH 3KCIEPTHBIX CUCTEM.

Tunosasa cumyayuonnasn 3aoaua K 3a4émy ¢ OUEHKOU 0J11 NPO6eOeHUs npo-
MENCYmOouHOU ammecmayuu no OUCYUnIuHe

[IpencraBbTe, YTO BaM HY>KHO BBIMIOJIHUThH MPUBEAECHHOE HUXE 3anaHue. Ilpo-
aHAJM3UPYUTE 3aJlaHue, JUIs pelleHus JaHHOW 3aJaud U3 METOJIOB, M3YYCHHBIX B
paMKax JaHHOTO Kypca, BEIOEPUTE ONTUMAIbHBINA, 000CHYUTE BHIOOD, BBIMOJHUTE 3a-
JlaHUEe, OOBSICHUTE MOJYYCHHOE PEIICHHE.

3ananue: /laHbl HeUeTKME MHOKeCTBA A 1 B Ha yHHBepcalibHOM MHOeCTBE E.
Haiitu A®B.

A:O,S/X1+O,4/X2+O,1/X3+1/X4

B=0,1/x,10,3/x,t0,1/x31+0,5/x4

Ilepeuens munogvlx 60nPOCo8 K 3auémy ¢ OUEHKOU 0711 nPoedeHUuss npome-
HCYMOUHOU ammecmayuu no OUCYUNIUHE

1. OcHoBuble noHaTHst 'A: reH, xpoMocoma, nomyssius. CriocoOsbl mpe-
CTaBJICHHSI JAHHBIX, IPUMEPHI ABOMYHOTO U BELIECTBEHHOTO KOJIUPOBAHMS.

2. Kinaccuuecknii I'A.

3. Omnepatopsl BeIOOpa poauteneit. TypHup, pynerka.

4, Omneparopsl BeiOOpa poauteneid. [lanMukcusi, ”HOPUAUHT, ayTOOPUIUHT,
CEJICKIHSI.

S. JuckpetHas pexkomOuHanus. [IpoMexxyTouHas u auHeitHas peKOMOWHa-
1107078

6. Kpoccunrosep. OJHOTOUEUHBIN, JBYXTOUECUHbBI, MHOTOTOYEYHBII.

7. Kpoccunrosep. OgHOpOHBIN, TpUAIHBIMA, NEPETACOBOYHBIA, C YMEHb-
HICHUEM 3aMEHBI.

8. MyTanust TUCKPETHBIX U BEIIECTBEHHBIX T'€HOB. [[JT0THOCTH MyTaIUy.

Q. Omneparopsl 0TO0pa 0cobelt B HOBYIO MOMYJISLINIO (yCE€UEHUE, BBITECHE-
HUE).

10. Omnepatopsl 0TOOpa 0C00€H B HOBYIO MOMYJISLHIO (IUTAPHBIA, METO
OTXKHTQ).

11. Bugael I'A: kaHOHUYECKUM, TEHUTOP.

12.  Bunsl I'A: npepsiBUCTOE paBHOBECHE, THOPUIHBIN.

13. TlapamnensHsiii I'A. Murpanusi.

14. Tlapamnensubiii ['A. «Pabounii 1 X03sIMH», OCTPOBHASI MOJICITb.
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15. JlocromncTtBa u HegocTaTku I'A.

16. Heliponnsie cetu. buonoruueckas ctpykrypa. CHHaIICHI.

17. WckyccTtBeHHbIN HelipoH. BXobl, Beca 1 CymMMaTop.

18. MHckyccrBeHnHblli HelipoH. DYHKIMS aKTHUBAIMK (MOPOTOBasi, CHUTMOM-
JaJTbHAS TUIEPOOTUICCKHIA TAHTCHC).

19. OpnHocnoitHbIe 1 MHOTOCTIOWHBIE HEHPOHHBIE CETH.

20. CeTu mpsIMOTO pacIpoCTPaHEHUsI, CETH C OOPATHBIMH CBSI3SIMH.

21. OOGyuenwue HeWpoHHOU cetn. O0yUeHHE ¢ yuuTeaeM U 06e3 yuuTes.

22.  OIHOCIOWHBIN 1 MHOTOCJIOMHBIN MEPCENTPOHBI.

23.  AnroputMmbl oOydenus. OOpaTHOTO pacpocTpaHeHus: OMIMOKH, ITpaBuia
Xeb0a, [lenpTa-mpaBuiio.

24. Kak MOXHO OIpeIesTuTh, 9TO MOJIeTTh Iepeo0ydnsiach?

25. Kak M0oxHO G0OpOThCS C IEpeoOydeHneM JepeBa pemeHui?

26. Kaxk paboTaet cimy4aitHblii Jiec B 3a/1a4e perpecCuu?

Tunosasa cumyayuonHnasa 3a0aya K 3a4émy ¢ OYeHKoU 011 NPoeedeHuUs npo-
MENCYMOUHOU ammecmauuu no OUCYUNIUHE

1. IlpencraBpTe, UTO BaM HYXHO BBINIOJHUTH IPUBEJIEHHOE HIXKE 3a1aHue. [Ipo-
aHaJIM3UpYWUTE 3aJaHue, JUIsl pelIeHUs JaHHOM 3a/layd U3 METOJOB, M3YUYEHHBIX B
paMKax JaHHOTO Kypca, BBIOEpUTE ONTUMANbHBIN, 000CHYITE BBIOOP, BHIIIOJHUTE 3a-
naHue, oOBbsICHUTE MoJlyueHHoe pemieHue. 3aganme. C npumeHeHueM metoqoB ['A
HAlTH ro0anbHBIH MUHAMYM (QyHKImH X -40X°+62x%-120x+90 Ha mHTepBae OT 0
no 7.

2. ImeroTcst JaHHbIE O PEHTHHIE aBUAKOMIIAHUM M OLIEHKE ee Oe30MacHOCTH.
Boruncnure nuHeRHbIN KO3P(UIUEHT KOPPEIALIHNHU:

Ne /i Peittunr aBuakomnanuu, y | OrieHka 0€30MaCHOCTH, X
1 3,9 0,7
2 3,9 0,68
3 3,8 0,59
4 3,7 0,25
5 3,6 0,63
6 3,3 0,5
7 3,3 0,46
8 3,3 0,24
9 3,2 0,23
10 3,2 0,6
11 3,2 0,46
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12 32 0,5
13 3,2 0,51
14 31 03
15 3,1 0,55
16 31 0,6
17 31 0,76
18 3.1 0,46
19 31 03
20 3 0,35
21 3 0,4
22 3 0,35
23 3 0,3
24 2,9 0,3
25 2,9 0,57
26 2,8 0,33
27 2,7 0,3
28 2,6 0,3
29 2,3 0,4
30 2,1 0,25

3. IMeroTcs maHHBIC O PEHTHHIe aBUAKOMIIAHUU M e¢ maccaxupoobopore. Cre-
JaiiTe TOYEUHBIN MPOTHO3 3HAYCHUS] PEHUTHMHTA aBUAKOMIIAHWM TMPHU MaCCaXUPO000-

poTe, paBHOM 15 MJIH. macc/kM (JIMHEHHAs perpeccusi).

Ne n/m X y
1 67,12 3,9
2 47,07 3,9
3 1,42 3,8
4 15,58 3,7
3) 8,47 3,6
6 2,87 3,3
7 10,15 3,3
8 13,33 3,3
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9 3,31 3,2
10 0,29 3,2
11 5,56 3,2
12 2,45 3,2
13 2,04 3,2
14 0,33 3,1
15 0,97 3,1
16 0,57 3,1
17 13,4 3,1
18 20,2 3,1
19 0,57 3,1
20 1,75 3
21 0,43 3
22 6,06 3
23 2,51 3
24 0,62 2,9
25 2,9 2,9
26 3,39 2,8
27 0,6 2,7
28 0,66 2,6
29 4,04 2,3
30 0,44 2,1

4. ITo TeppuTopusiM peruoHa NpuBOAATCA JaHHbIE 3a 200X T.:

Howmep pernona

CpennenymeBoil Npoxu-
TOYHBI MHHUMYM B JICHb
OJIHOTO TPYJIOCTIOCOOHOTO,

CpennenneBHas 3apaboT-
Has 1arta, pyo., y

pyo0., X
1 78 133
2 82 148
3 87 134
4 79 154
5 89 162
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6 106 195
7 67 139
8 88 158
9 73 152
10 87 162
11 76 159
12 115 173

3aganue:
4.1. IToctpoiiTe noje Koppeasuuu u chopMyIUpyHTe TUIOTE3Y O (OPME CBSI3U.
4.2. PaccumTaiiTe mapaMeTphl ypaBHEHUS JTMHEHHOM PErpeccuu.

4.3. OneHuTe TECHOTY CBSI3M C MOMOIIBIO MTOKa3aTelIed KOPPEIAIuu U ACTEPMHU-
HaIAH.

4.4. JlaiitTe ¢ moMolbio cpenHero (00mero) Ko3(p@puuueHTa 3J1aCTUYHOCTH
CPaBHUTENBHYIO OLIEHKY CHUJIbI CBSI3U (haKTOpa C Pe3yIbTaTOM.

4.5. OueHuTe ¢ TOMOUIBIO CpeTHEN OUTMOKHM aNMmpOKCUMALIMA Ka4YECTBO ypaBHe-
HHU.

4.6. Ouenure ¢ nomouibto F-xputepust duiiepa CTaTUCTUYECKYIO HAIEKHOCTh
PE3YNBTATOB PErPECCHOHHOTO MOAEINPOBAHUS.

4.7. PaccunraiiTe pOrHO3HOE 3HAYEHUE pe3yJbTaTa, €CIu MPOTHO3HOE 3Haye-
Hue ¢akropa yBenuuutcs Ha 10% ot ero cpemnero ypoBHs. Onpenenute TOBEpH-
TeJIbHBI MHTEPBaJ MPOrHO3a ISl YPOBHS 3HAYMMOCTH Y poBeHb 3HaunMocTH 0,05.

4.8. OteHuTe MOJIyYeHHBIC PE3yJbTaThl, BEIBOABI OPOPMUTE B aHATUTUUYECKOM
3aICKe.

5. 3arpy3ute HabOp MaHHBIX U CO3/IalTe UTEPATOP I MOJEIHU TITyO0KOTro 00y-
yeHus. 3arpysute npenoOyudeHHyto Ha ImageNet cBepTounyto ceth (AlexNet, VGG
unn ResNet) n no6asbte Kk backbone monmHOCBs3HBIN ciiol Ayig 00yueHusa. OOyuure
HEHPOHHYIO CETh Ha, BU3YyaJIU3UpOBaB rpaduk (yHKIHMH MOTEPh HA OoOydaroumeh u
BaJUJAIMOHHON BbIOOpKEe. Peannsyiite Moaynb NPUMEHEHHS HEHPOHHOM CETH K
JAHHBIM, IPOBEPHTE KAYECTBO O0YyUEHHUS Ha TECTOBOM BHIOOPKE.

6. OnTumMu3upyiTe JIMHY MapIIpyTa Mo NpeasioKEHHBIM UCXOIHBIM JaHHBIM C
nomotisio anroputMoB hill climb, omkura u reHeTnyeckoro aiaroputMa. BeiBenurte
MOJYYUBIIHICS TyTh U €ro IJIMHY.

7. OnTUMU3UPYUTE TUIEpIapaMeTphbl aJTOPUTMA MAIIMHHOTO OO0yudeHus (Ha
BBIOOP) C TTOMOIIIBIO CIIY9aifHOTO TIOWCKA, TTOMCKA TM0 penieTke, anroputma hill climb,
TeHETHYECKOTO aJITOPUTMA.

8. 3arpy3urte HaOOp MaHHBIX. BbIBeuTE OCHOBHBIE MapaMeTphsl HaOopa. Ormpe-
nenute (GakThl OTCYTCTBUS MpU3HAKOB. OmpeaenuTe, CKOJIbKO MPU3HAKOB SBIISIOTCS
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KaTeropuajbHbIMU. Busyanusupyiite pacnpeesneHre NpU3HAaKoB IO KiaccaM. Bu-
3yalu3upyuTe 3aBUCUMOCTb MEXKIY MPU3HAKAMHU.

9. Pazgenure natacer Ha OOydYarOIIMA U BAJIMJAIMOHHBIA C COXpAaHEHUEM IPO-
nopuuii knaccoB. Knaccuduuupyiite TOUKH U3 JlaTaceTa ¢ MOMOIIbIO aJIrOpUTMOB
kNN, noructuueckoit perpeccun, CART, ciyuaiinoro neca, CatBoost. [Tondepute
Jy4IIUe TmapaMmeTpbl aITOPUTMOB C TTOMOIIBIO BaIUAAIMOHHON BbIOOpKU. CpaBHUTE
BpeMs pabOThl AJITOPUTMOB U 3aBUCUMOCTb OT MPe00pabOTKU JaHHBIX.

10 MeTOIlI/I‘leCKI/Ie PEKOMEHIANUN NI Oﬁy‘laIOI[[I/IXCH 0 OCBOCHHMIO TUCIIU-
IIJINHBI

[Ipuctynas Kk M3y4eHU0 AUCHUIUIMHBI «CHCTEMBl UCKYCCTBEHHOI'O WHTEJUICK-
Ta», 00yJaromemMycsi He0OX0JMMO O3HAKOMUTHCSI C TEMATUYECKUM TUIAHOM 3aHSITHI
U CIIMCKOM PEKOMEHIOBAaHHOW JIMTEpaTyphl. Takke eMy clenyeT ysACHUTh, 4TO YpO-
BEHb U IIyOMHA yCBOEHUS TUCUUIUIMHBI 3aBUCAT OT aKTUBHOW M CHUCTEMAaTHYECKOU
paboOThl Ha JEKUUSAX U MPAKTUYECKUX 3aHATUAX. Takke B 3TOM IPOIECCE BAKHOE
3HaYCHHE MMEET CaMOCTOsITeNbHasi paboTa, HalpaBJieHHAsl Ha BOBJIEUEHUE OOyuaro-
LIETOCS B CAMOCTOSITENIBHYIO [T03HABATENBHYIO JIEATEIBHOCTD.

OCHOBHBIMH BUJIaMU ayJJUTOPHOU pabOTHI CTYJEHTOB SABIISIOTCA JEKIUH, J1a00-
paTopHble paOOThl M NpakTUYeCKue 3aHATUsA. Ha mepBoM 3aHATHMH NpenoaaBaTellb
OCYUIECTBJISIET BXOAHOW KOHTPOJIb MO BONPOCAM AUCIUIUIMH, SBJISIOIIUMHUCS MpeE-
HIECTBYIOIIMMU JJI JUCUUIIITUHBI « CUCTEMBI HCKYCCTBEHHOTO MHTEIUIEKTay ( 1. 2).

B xoxe nexkuuu mpenogaBaTeib M3JAraeT U pa3bACHIET OCHOBHBIE, Hanbosee
CIIOHBIE TIOHSTHS, @ TAaKXE€ COOTBETCTBYIOIIME TEOPETUYECKUE M MPAKTUUYECKUE
npoOJeMbl, AaeT 3alaHusl U PEKOMEHAALMM ISl MPAKTHYECKUX 3aHATHI U nabopa-
TOPHBIX palOT, a TAKXKE YKa3aHUs IO BBHINOJHEHUIO 00YYaIOIUMHUCS CaMOCTOSATEINb-
HOM paboTHI.

3aayamMu JEKUUHN SBISIFOTCS:

— O3HAKOMJIEHUE O0YYaroIIMXCs C LUEISIMH, 3aJJadyaMUd U CTPYKTYPOM IUCHUILIH-
Hbl «CHCTEMBI UCKYCCTBEHHOI'O MHTEJUIEKTa», €€ MECTOM B CHCTEME TEXHUYECKUX U
MaTeMaTHUYECKUX HayK, CBA3SIMU C IPYTMMH JTUCLUILUIMHAMU;

— KpaTKoe, HO MO CYIIECTBY, U3JI0KEHNE KOMIUIEKCA OCHOBHBIX HAayYHBIX ITOHSI-
TUH, IOJIX0/I0B, METO/I0B, TPUHIIUIIOB TaHHON AUCLUILIUHBI;

— KpaTKOoe M3JI0’)K€HHE HamOoJiee CyHIECTBEHHBIX MOJIOKEHHUH, PaCKpPhITHE OCO-
OCHHO CJIOKHBIX, aKTyaJIbHBIX BOIIPOCOB;

— omnpeJeneHne MepcneKTUBHBIX HAMPaBICHUN JalbHEHIIEro pa3BUTHs HAYYHO-
ro 3HaHUs B 00JACTH MPUKIAJHON MAaTEMATUKH.

TeMbl TeKIIM 1 paccMaTPUBAEMBIE B XOJI€ UX BONPOCHI TPUBEICHBI B II. 5.3.

3HaYUMbIM (paKTOPOM TMOJHOIEHHON M IJIOAOTBOPHOM pabOThI 00yUarOIIErocs
Ha JICKLWHU SBJSIETCS KyJNbTypa BEJACHHs KOHCIEKTa. [I[puHIMIINaIbHO HEBEPHBIM, HO
MOJIYYMBIIMM B Halle BPEMS JOCTATOYHO LIMPOKOE PAaCHpOCTPaHEHUE, SIBISETCS OT-
HOILIEHUE K JIEKIIMH KaK K «IUKTaHTY», KOTOPbIA 00yJaromuiics MOXET aKKypaTHO U
JOCTIOBHO 3anucaTh. Ciymias JeKLIHi0, He0OOXOUMO HAayUYUTHCS BBIACTATh U (PUKCHU-
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pOBaTh €€ KIII0UEBbIe MOMEHTHI, 3aHMChIBasi UX 00Jiee YETKO U BbIAETAS KaKUM-TH00
cnoco0OM M3 O0IIEr0 TEKCTA.

[Tone3HO MPUMEHSTH KaKyI-THOO YIOOHYIO CUCTEMY COKPAIICHHIA M YCIOBHBIX
o0o3HaueHui. [IpuMeHEeHne TakoW CHCTEMBI TIOMOXKET 3HAYUTEIBHO YCKOPUTH IPO-
IIECC 3alUCH JICKIIMU. PEKOMEHIyeTcss B KOHCIIEKTE JICKIIUH OCTaBJISITh CBOOOHBIC
MeCTa, WM TIOJIsl, HallpUMep, JJIT TOTo, YTOOBI OblJIa BO3MOXKHOCTH 3alMCH HEO0OX0-
nuMoi nHpopManuy pu paboTe HaJl MaTepruaiaMy JICKITHH.

[Ipu BeneHUM KOHCIEKTA JIEKIUU HEOOXOAMMO YETKO (PUKCUPOBATh PyOpHKa-
[IUI0 MaTepuala — pa3rpaHHueHUE pa3JesioB, TEM, BOIPOCOB, MmaparpadoB U T. II.
OO0s13aTeNIbHO ClIeAyeT AeNaTh CHelHalbHbIe TIOMETKH, HAPUMED, B CIydasx, Kormaa
Kakoe-110o0 OIpesesieHHe, MOJI0KEHHE, BHIBOJ OCTAINUCh HESICHBIMH, COMHUTEIbHBI-
mu. MHOT/Ia OOydYaromuiicss He yCIIeBaeT 3alucaTh BaXXHYIO WH(POpPMAIUIO B KOH-
crekT. Torga HE0OXOAUMO cieTaTh COOTBETCTBYIOIINE TTOMETKHA B TEKCTE, YTOOBI HE
3a0bITh, BOCIIOJIHUTH 3TY HH(POPMAIUIO B IaJbHEHIIIEM.

KauecTBeHHO caenaHHBI KOHCHEKT JIEKUMH MOMOXET oOydarolemycs B Ipo-
LIECCE CAMOCTOATEIBHON Pa0OTHI U NP MOATOTOBKE K c/1aye 3a4€Ta C OLIEHKOM.

[IpakTruueckue 3aHsATUSA U JTAOOpaTOpHBIE PadOThl MO AUCHUIUIMHE «CHCTEMBbI
UCKYCCTBEHHOI'O MHTEJIJIEKTa» MPOBOJATCS B COOTBETCTBUU ¢ mm. 5.4 u 5.5. Llenu
IPAKTUYECKUX 3aHATHI: 3aKpENUTh TEOPETUUECKUE 3HAHUS, ITOJIyYEHHbIE CTYIEHTOM
Ha JIEKLIUAX U B pe3yJIbTaTe CaMOCTOSATEIBHOIO U3yUEHUsI COOTBETCTBYIOLIUX pa3e-
JIOB PEKOMEHyeMOU JIUTEepaTyphl; IPUOOPECTH HAYATBHBIC TIPAKTHUECKUE YMEHUS U
HAaBBIKH.

TeMbl pakTUYECKHUX 3aHATUN 3apaHee cOOOIalTCs 00ydaromuMes AJid TOro,
9TOOBI OHM MMEIH BO3MOXKHOCTH MOATOTOBUTHCS U MPOPadOTaTh COOTBETCTBYIOIIHE
TEOPETUYECKHE BOIPOCH! AUCHUIUIMHBI. B Hadanme Kaxmoro mpakTHYeCKOTO 3aHATHS
IpenoaaBaTesb KPaTKO JOBOAUT 0 OOYYArOMIMXCS IENH U 3a/1a4 3aHATHs, oOparnas
UX BHUMaHHE Ha Hauboyiee CIIOKHbIE BOMPOCH MO u3ydyaeMoil Tteme. HazHnaueHnue
MPAKTUYECKUX 3aHATHI — 3aKperyieHne, yriay0jIeHue 1 KOMIUIEKCHOE MPUMEHEHUE Ha
MPAKTUKE TEOPETUUYECKUX 3HAHWM, BHIPAOOTKA YMEHUN U HABBIKOB OOYYaIONIUXCS B
pellIeHNU MPaKTUYECKUX 3ajad. BmecTe ¢ TeM, Ha 3TUX 3aHATHUSIX, OCYLIECTBIISAETCS
aKTUBHOE (hOPMHUPOBAHME W PA3BUTHE HABBHIKOB M KAayeCTB, HEOOXOAMMBIX JJIA TIO-
cienyrolei npoeccuoHanbHON AesTenbHoCTU. [IpakTnyeckue 3aHaTrs NPOBOJSATCS
no HauOoJiee CIOKHBIM BONPOCAM JUCHUUIUIMHBI U UMEIOT LIENbI0 YIiyOJeHHO HU3Y-
YUTh €€ COACpKaHHe, MPUBUTH O0YUYAIOIUMCSI HABBIKH CAMOCTOSITEIbHOTO MOUCKA U
aHanm3a WH(OpMalMK, YMEHHUE JAelaTh 00OOCHOBAaHHBIC BBIBOJIBI, apTyMEHTHPOBAHO
u3Jarath ¥ OTCTanBaTh cBoe MHeHHe. Kakoe mpakTrueckoe 3aHsATHE 3aKaHIMBACT-
Csl, KaK MPaBUJIO, KPAaTKUM TOJIBEICHUEM UTOTOB, YKa3aHHUSIMH MPeroaaBaTelis o Mo-
CJIeIyIOUIEH CaMOCTOATENbHOM padoTe.

B CoBpeMEHHBIX yCIOBUSX MEPE CTYICHTOM CTOUT BaKHAS 3a/1ada — HAyYUThCS
pabotath ¢ MaccuBamu uHpopmaru. OdyyaromuMces He0OX0IUMO pa3BUBATh B ceOe
CHOCOOHOCTh U IOTPEOHOCTH HUCIIOJIB30BATh JOCTYMHbIE HH(POPMAILIMOHHBIE BO3MOXK-
HOCTH U PECYpCHI JJIsi TOMCKa HOBOTO 3HAHUS U €ro pacrpoctpaHenus. g noctu-
KEHHSI 3TOM IIeNId, B By3€ OpPraHU3yeTCs CaMOCTOsATENbHas paboTa oOydaroluxcs.
Kpome Toro, coBpemeHHOe 00yUyeHHE MPEIIoaraeT, YTo CyleCTBEHHYIO 4acTh Bpe-
MEHHU B OCBOCHUH YU€OHOM TUCIUIUIMHBI 00yYaroIIHUicsa MPOBOAUT CAMOCTOSTENBHO.

24



CucTeMaTHYHOCTh 3aHATUI MpeanojaraeT paBHOMEPHOE pacipeeieHue 0obe-
Ma pabOThl B TEUEHUE BCETO MPEAYCMOTPEHHOIO YU€OHBIM IJIAHOM CPOKa OBJIAJICHUS
JUCHUIIIMHON «CHCTEMBI HCKYCCTBEHHOTO HMHTEIIEKTa». IlocienoBaTenbHOCTh pa-
OOTBI O3HAYAET MIPEEMCTBEHHOCTh U JIOTUKY B OBJIAJICHUM 3HAHUSMU 10 JTUCLUIUINHE
«CucTeMbl HICKYCCTBEHHOIO MHTEIUIEKTa». JlaHHBIA PUHLNII U3HAYAJIBHO 3AJI0KEH B
y4e€OHOM IUIaHE MPU OINpPENETICHUH OYEPETHOCTU U3YUYEHHs AMCLMILIMH. AHAIOTHY-
HBIA TIOJXOJ] IPUMEHSIETCSI IIPU ONPEEIICHUH MOCIEI0BATENILHOCTH B U3yUYEHUU TEM
JUCUUTUINHBI.

3aBepIIaoIIMM 3TAallOM CaMOCTOSITEIbHOM pa0doThl SIBISETCSA MOArOTOBKA K C/a-
Yye eHa [0 JUCUUIUIMHE, MPEAIO0JIararwllas HHTErpaluo U CUCTEMAaTU3alli0 BCEX MO-
JYYEHHBIX [IPU U3YYEHUH YUEOHOW JUCIUIUIMHBI 3HAHUM.

€H (MPOMEXKYTOYHAs aTTECTAalMs IO UTOTaM OCBOECHHS JTUCUUILIMHBI « CUCTEMBI
MCKYCCTBEHHOI'O MHTEJUIEKTa») MO3BOJSAET ONPEAEIUTh YPOBEHb OCBOEHUS 00ydaro-
MMUMCST KoMrneTeHUui (1. 9.5) 3a nepuoj M3y4eHHs JaHHOW NUCUUIUIMHBI. €H Ipe.-
I10JIAraeT YCTHBIM OTBET HA 2 TEOPETUYECKUX BONPOCA U3 IEPEUYHSI BOIIPOCOB, BbIHE-

CEHHBIX Ha MMPOMEKYTOUHYIO aTTECTAIMIO, & TAKXKE PEIICHUE CUTYAllMOHHON 3a1a4n
(mm. 9.6).
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