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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUIIMHbI

I1esbr0 0CBOEHMSI JUCLUIUIMHBI ABIsIETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

—YK-1 — CrocobeH OCyIIeCTBIATh KPUTUYECKUN aHAIM3 MPOOJEMHBIX CHTyalluil Ha
OCHOBE CUCTEMHOTI0 II0JIX0/a, BEIpaOaThIBaTh CTPATETUIO JEHCTBUI.

—IIK-5 — Cmocoben ympaBisiTh MONXy4Ye€HHEM, XpaHEHHEM, Iepenadeld, o0pabOTKOM
0O0JBIINX JAHHBIX.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NVYK-1.1 BeiaBnser mnpoOJEMHYIO CHTyallMi0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
ocymiecTBiasier €€ MHorogakTopHeli aHanmu3 W guarHoctuky.MYK-1.3 IIpemmaraer wu
00OCHOBBIBAET CTPATETMIO JECWCTBUH C YYE€TOM OIPAaHMYEHHUH, PHUCKOB M BO3MOXKHBIX
IOCJICICTBUM.

NVYK-1.2 OcymecTBiseT MOHUCK, OTOOp H CHCTEMAaTHU3alui0 HHOOpMAIMH s
OIpeIeNIeHNUs alIbTePHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUH B IPOOIEMHON CUTYalUH.

NIIK-5.1 OcymecTBasieT MOHUTOPUHI U OLEHKY HPOM3BOAUTEIBLHOCTH 00pabOTKU
OO0JIBIINX JAHHBIX.

NIIK-5.2 Hcnonp3yeT MeTOAbl M HMHCTPYMEHTBI IOJYyYEHUS, XpaHEHHUs, Nepelayd,
00pabOTKH OOJIBITUX JTAHHBIX.

WIIK-5.3 Pa3pabGarpiBaeT TpPEAIOKEHHUSI 10 TOBBIIICHUIO IPOU3BOAUTEIBHOCTH
00pabOTKH OOJIBITUX JTAHHBIX.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

OOy4HTh CTYICHTOB OCYIIECTBISTH PAOOTHI 1O WCCISAOBAHUIO OOJBINNX JTaHHBIX C
NPUMEHEHHEM TEXHOJIOTUH HEWPOHHBIX CETel M pa3padaThiBaTh MHTEIUICKTYaIbHBIC CUCTEMBI C
UCIIOJIb30BaHWEM HWHCTpyMeHTapusi OuOimoTrek Python, R, myOnmyHBIX OOJIAYHBIX CEPBHCOB,
o1leHuBaTh d3(HP(HEKTUBHOCTH UX PabOTHI U BHEAPATH B MPUTIOKEHUS:

— O0y4YUTh CTYJCHTOB BBISABIATH, (OPMHUPOBATH M COTJACOBBIBATH TPEOOBaHUS K
pe3ylbTaTaM aHATUTHYECKHX PadOT ¢ MPUMEHEHHUEM TEXHOJIOTUN HEHPOHHBIX CeTeH;

— 0OYYHTBH CTYACHTOB NMPUHITUIIAM TUIAHUPOBAHKS U OPraHU3allUy aHATUTHIECKUX paboT
C UCTOJIb30BAaHNEM TEXHOJIOTUI HEMPOHHBIX CETEll;

— 00yYUTH CTYJCHTOB MOJTOTABIMBATH JTAHHBIC JUISI TIPOBEJACHUS AHATUTHYECKUX PadoT
M0 UCCJIEIOBAHUIO OOJBIINX JaHHBIX METOJaMU HEMPOHHBIX CETEH;

— OOyYHTH CTYACHTOB TIPOBOJUTH AHAJIUTHUECKOE HWCCIICIOBAaHUE W pa3padaThiBaTh
MPUIIOKEHHUSI C IPUMEHEHHEM TEXHOJOTHIl HEHPOHHBIX CeTel B COOTBETCTBUH C TPEOOBaAHUSIMHU
3aKa34rKa.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JluciuniamHa OTHOCHTCS K 4YacTH 0Opa30BaTelbHON MporpaMMbl, (HOpMHUPYEMOit
y4aCTHUKaMU OOpa30BaTeNbHBIX OTHOIICHWH, TpeuiaraeTcs oOydalmuMcs Ha BbIOOD.
Huctunmuaa  BXoauT B Moaynb  «OOmenpodeccHoHanbHble MOJYIHM TI0  BBIOOPY» —
«ITpukitagHoOi MOIYIIB).

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 10 JUCHHUILINHE

Tperuii cemectp, IK3aMeH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

Jlis  yCHemHoro OCBOEHHUS JAUCHUIUIMHBI TpeOyIOTCS pe3ynbTaThl O0y4eHHsS IO
cienyromuM aucrunHaM: CTaTUCTUYECKH aHaIu3 JaHHBIX, BBeIeHHe B MHTEIUICKTyaIbHBIN
aHaJIM3 JJaHHBIX.



6. SI3bIK peaau3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexun: 16 4.
-aboparopusie: 32 4.
B TOM YHCJI€ IPAKTUYECKas MOIrOTOBKa: 32 .
O06BeM caMoCTOATETLHON PabOThI CTYACHTA ONPECIICH YICOHBIM TIJIAHOM.

8. Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPHPOBAaHHO€ 110 TEMaM

Tema 1. OCHOBBI HEPOKOMITBIOTEPHBIX BHIYUCICHUN.
OCHOBHBIEC TIOJIOKEHUSI HEUPOCETEeBbIX BbIUMCICHUNU. OCHOBBI MPOESKTHUPOBAHUS
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHble ceTH BCTPEUHOTO paCIpOCTPaHEHHUS.
HacTtpoiika apXWTEKTypsl M aIrOPUTMbl HACTPOMKM HEUPOHHBIX CETEH BCTPEYHOIO
pactpoctpanenus. [locTpoeHre HEMPOCETEBOTO perpeccopa.

Tema 3. AnropuT™Mbl ONITUMHU3ALNUY B 00y4E€HUN HEHPOCETEBBIX MOJIEIIEH.
Ontumuzatopsl oOydyeHMs HeHpoHHbIX ceredl. MccienoBaHue apXUTEKTyp H
ONITUMHU3ATOPOB HEMPOHHOM CeTH — Kilaccu(uKaTopa JUIs MOBBIICHUS €€ YPPEKTHBHON pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETH.
Heiiponnsle cetu ¢ oOpaTHbIMM cBs3siMU. HacTpoiika pexkyppeHTHOH HeWpoceTu uis
HCCIIEJOBAHNS CUTHAJIOB

Tema 5. CBepTouHbBIE HEHPOHHBIE CETH.
CBepTrouHble HEHpOHHBIE CETHM U aBTO’HKOJEepbl. MccnenoBanue wu300paxeHUH
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH.

Tema 6. OOyuenue 0Oe3 yuutenss U OOydeHHE C TOAKPEIUICHHEM B HEUPOCETEBBIX
MOJIEIISX.

Heiiponnsie cetu, obyudaromuecs 0e3 yuuTens U ¢ MOAKperuieHueM. Boiaenenue rpynn
00BEKTOB C MOMOIIBIO CAaMOOPTaHU3YIOIIMXCSI HEHPOHHBIX CeTeH.

Tema 7. Buzyanuszanust 1 00bSICHUMOCTh HEHPOHHBIX CETEH.
Busyanuzanus 1 00bICHUMOCTh HEHPOCETEBBIX MojeNel. Busyanusanust cTpyKTypbl U
[IpolLlecca aKTUBALlUA HEUPOHHOU CETH.

Tema 8. [TaMsTh HEMPOCETEBBIX MOJIEIIEH.
XpaHeHue accolMalnil U ynpaBJieHHE MaMsAThI0 B HEMpOCeTeBbIX MoJensax. [locTpoenue
aJlaliTUBHBIX HEUPOHHBIX CETEM.

9. Tekyummii KOHTPOJIb MO TUCHUTITAHE

Texkymuii KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS IMYTEM KOHTPOJS IOCEHIaeMOCTH,
MPOBEICHUST KOHTPOJIBHBIX PabOT, TPOBEPKH JabOpaTOpHBIX pPabOT B BHUAEC OOCYXKICHUS
QITOPUTMA M PE3YJIBTaTOB €r0 pabOTHI.



10. Ilops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAluH

DK3aMeH B TPEThEM CEMECTpe IMPOBOAUTCA B MUCbMEHHON ¢popme mo Ouneram. CTyaeHT
JIOMyCKaeTcss K OJK3aMeHy B cClly4ae, €ClId OH cJajdl Bce JiabopaTopHbie pabOTHI.
DK3aMEeHAIMOHHBIA OWJIET COCTOUT U3 ABYX 4yacTtei. [IpomomkurensHOCTh 3K3aMeHa 1,5 Jaca.

[lepBast yacTh TpeACTaBISIET COOOW BOMPOC MO JIEKIIMOHHOMY Kypcy pasaenoB 1-8,
npoepsronux UYK-1.1, UYK-1.2, ©YK-1.3. OTBeT Ha BOonmpoc MEPBOM YacTH JACTCS B BUJIC
MMCbMEHHOTO OTBETA C Pa3BEPHYTHIM M3JI0)KEHUEM MaTepuala.

Bropas wacth comepkut omHy 3amaudy, nposepsitonryro MITK-5.1, UTIK-5.2 u UIIK-5.3.
OtBeT Ha BOMPOC BTOPOM YACTU MpENIoiaraeT MPOrpaMMHYIO pealu3allvio MpejjiaraeMon
3aJaud C TEOPETUYECKUM OOOCHOBAaHMEM pEIICHHS M HHTEpHpeTanueil MoJy4yeHHBIX
pE3yNbTaTOB.

[IpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB!
1.Kaxas HeiipoceTreBast MOAEb U3 NEPEUUCIIEHHBIX B JIy4Ilel CTEIIEHN MOAXOIUT JUIs

IMPOTrHO3UPOBAaHNA BPECMCHHBIX HOCHeﬂOBaTCHLHOCTeﬁ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsl HECKOJIBKO NMPHUMEPOB M3 OOYYAIOMICH BBIOOPKH, HCIOJB3YIONIUXCS IS
OJIHOMOMEHTHOI'O pacyeTa rpaJIueHTa U BECOB CETU?

3. HO‘-ICMy MOZCIIN Ha CBEPTOYHBIX HGprOHHBIX CCTAX IMOKAa3bIBAIOT HAWITYYHIUC ITOKA3aTCJIN 110
KJ'IaCCI/I(bI/IKaI_[I/II/I 00BEKTOB Ha I/I306pa)KeHI/IHX 10 CPAaBHCHUIO C IPYIr'UMHU MOI[GJ'IHMI/I?

a)OHU B BBICOKOI1 CTEIICHU ONTUMU3UPOBaHbl | D)OHM  00nMagaroT  IIUPOKUM — HAOOPOM

Ui 00pabOTKU BEKTOPOB C YHCIOBBIMU, a HE | MHCTPYMEHTOB npeoOpa3oBaHUs
KaTeropuaJibHbIMHU MPU3HAKaMH IIPU3HAKOBOTO  IIPOCTPAaHCTBA,  KOTOpHBIE
MOJKET BapbHpPOBaTh pa3padOTUHK B MOJEIHN

C)OHH YYHTBHIBAIOT KOPPEIAUI0 CMeXHBIX | )OHH HCHOIB3YIOT CYIIECTBEHHO OoJibliiee
KOMITOHEHT BEKTOpa YUCJIO HACTPaMBaE€MbIX IMapaMeTpPoOB, IO
CpPaBHEHHUIO C IPYTUMU MOAEIAMU

Pesynprarhl  3K3aMeHa ~ ONpPENENSIOTCS  OLEHKAMHM  «OTJIIMYHO»,  «XOpOILO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBJIECTBOPUTEIHHO». MTOroBas OIICHKAa BBICTABISIETCS Kak
cpenHeapumeTnyeckoe TO pe3yibTaTaM KOHTPOJIBHBIX U JIaDOpaTOpHBIX paboT U
HK3aMEHALIMOHHOW OLIEHKH C OKPYIJIEHHEM A0 OJIMKaiIero uenoro.

11. YueOHO-MeTOOANYECKOE O0ecIeueHne

OrneHouyHbIe MaTepUalbl TEKYIIETO0 KOHTPOJSI W TPOMEXKYTOYHOW AaTTECTAIlMH I10
mucrurinae (IIpunoxenue 1).

12. Mlepeuens y4eOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) YueOHasg W y4eOHO-METOJMYECKas JUTepaTypa, y4eOHO-METOAMYECKHE U JApYyrue
MaTepuaibl, HEOOXOAUMBIE /ISl U3YUEHUS AUCIUILINHBL:

1. JIxoon I'pac. Data Science: Hayka o manHbIX ¢ Hyns. 2-e¢ m3nanme. — CI16: BXB-
[TetepOypr, 2021. — 416 c.

2. Cebactbsan Pamka, Baxun Mupmpxamunu. Python u mammbHOoe oOyuenue. — M.:
Hwnanektuka, 2020. — 848 c.



3. Ameet V. Joshi. Machine Learning and Artificial Intelligence. — Springer Nature
Switzerland AG, 2020. — 261 c.

4. Denis Rothman. Artificial Intelligence by Example. Second Edition. — Packt
Publishing, 2020. — 578 c.

5. Stuart Russel, Peter Norvig. Artificial Intelligence. A Modern Approach. 4th Edition. —
Hoboken: Pearson, 2021. — 1136 c.

6. Dunpro ['maccHep. ['my6okoe oOyuenue 6e3 matemaTuku. Tom 1. OcHoBBl. — M.: JIMK
ITpecc, 2020. — 580 c.

7. Dunpro I'maccuep. I'mybokoe oOydenme Oe3 marematuku. Tom 2. Ilpaktuka. — M.:
JMK Ipecc, 2020. — 612 c.

8. u I'yndemnoy, Momya benmkuno, Aapon Kypewins . ['mybokoe oOydenue. Bropoe
1BETHOE u3aanue, ucrpasiendoe. — M.: JIMK Ilpecc, 2018. — 652 c.

9. Roman Shirkin. Artificial Intelligence. The Complete Beginners’ Guide to Artificial
Intelligence. — Amazon KDP Printing and Publishing, 2020. — 107 c.

10. ®pancya Hlomne. I'mybokoe oOyuenne Ha Python. — CII6: ITutep, 2018. — 400 c.

0) Pecypcer cetn MHTepHET, HEOOXOAUMBIE JJISI H3YYCHUS TUCIUATUINHBL:

HaumenoBanue CcbLika Ha pecypc JocTymHocTh
(cBOOOaHBIN 1OCTYN/
OrPAHMYCHHBIN JOCTYII)

1 2 3
NHdopMannoHHO-CIPABOYHbIE CHCTEMBI
Heiiponnsie cetu https://moodle.ido.tsu.ru/cour | CBoGoaHbIi qOCTYII
se/view.php?id=1400
JIeKIIMOHHBIHN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIH JOCTYI
NpaKTUYECKHUE 3aTaHus se/view.php?id=1168

CKBOT AI 1: OcuoBHEbIE
KOHIICTIIIMA COBPEMEHHOTO
MCKYCCTBEHHOTO MHTEJIJICKTA

JIeKIIMOHHBIH KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIN TOCTYII
MPAKTUYECKUE 3a/IaHuUs se/view.php?id=1169
CKBOT AI 2: CoBpemeHHbIE
MHCTPYMEHTEHI ITOJIICPIKKU
pa3paboTKu cUCTEM
MCKYCCTBEHHOTO MHTEJICKTA

JIeKIIMOHHBIHN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIN TOCTYII
MPAKTUYECKHE 3a/IaHuUs se/view.php?id=11701168
CKBOT AI 3: PazpaboTtka

HpI/IJ'IO)KeHI/II\/'I HCKYCCTBECHHOI'O

WHTEJUIEKTa

JIeK1MOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIH JOCTYI
MPAKTUICCKHE 32 TaHUS se/view.php?id=1171

CKBOT Al 4:

N cKkyCcCTBEHHBIN MHTEIIEKT B
3agauax KuOepOe30MmacHOCTH

JIeK1MOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIH JOCTYI
MPAKTUICCKHE 32 TaHUS se/view.php?id=1172
CKBOT AI 5: TIIpuno6perenue
3HAaHUH B CHCTEMax

UCKYCCTBEHHOTO MHTEJICKTA

JIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Hayunas 6u6muoreka TTY | https://www.lib.tsu.ru/ | CBoGoaubIit mocTyn
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DJIeKTPOHHO-OHOIHOTEYHAS https://e.lanbook.com/ OormiemocTymHas c

cucrtema «JIaHb» ABTOPU3ALMEN, 110 MOJINCKE

KubepJlennnka https://cyberleninka.ru/ CBOOOTHBIN JOCTYII
IIpodeccnonanbubie 6a3bl JAHHBIX

HckyccTBeHHBIM MHTEIUICKT | | https://ai-news.ru CBOOOTHBIN JOCTYII

cheppl ero  MPUMCHCHHS.

HoBoctu pa3palboTKu

KBaHTOBBIX KOMITHIOTEPOB.

Uccnenosanus

UCKYCCTBEHHBIX  HEHPOHHBIX

CEeTeH.

[Topran mupoBsIX | https://www.kaggle.com/ CBOOOIHBII JOCTYII

COPEBHOBAaHUN KOMaHJ IIO

DM

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMIEH3MOHHOE U CBOOOIHO PACIpPOCTpaHsIeMOe TPOrpaMMHOE 00eCIeUeHHE:

—Ilpu ocyiecTBICHHH 00Pa30BAaTEIFHOTO IMPOIECCa MCIONB3YeTCsS OOJIAuHbBI CEepBHUC
Google Colab, maker Anaconda (Python, R), 6ubaroreku s riaybokoro ooyuenus Tensorflow,
Keras, Pytorch, cepsucer OpenAl.);

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTopun Uil IPOBEICHUS 3aHATUHN JIEKIMOHHOTO THIIA.

AymuTtopun JUisl IpoBeieHUs 1a00paTOPHbIX 3aHATUN, MHAWBUAYAIBHBIX U TPYMIIIOBBIX
KOHCYJIBTALIUM, TEKYILIEr0 KOHTPOJIS ¥ IPOMEKYTOYHOU aTTECTALlUH.

[TomernieHust Uil caMOCTOSITENIbHOW pabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely M K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

AxcénoB Cepreit BnagumupoBud — KaHja. TeXH. HayK, JOLEHT Kadeapbl TEOPETUUECKUX
ocHOB uHpopmaruku TI'Y.
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