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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIIETECHINH KOMIIETECHINH
1. T1K-2 [TK-2.1 Knaccudumupyet |3HaHUA: IPUHIUIIOB U METOA0B MAILIMHHOIO
Crniocoben U UJIeHTUGUuIIpyer 00y4yeHMsI, TUIIbI U KJIACChl 33]1a4 MallUHHOTO
KJIacCU(UIUPOB |3a7aull CUCTEM o0yueHust, MeTo/ibl perenus 3axay MU
aTh U UCKYCCTBEHHOI'O YMEHHSI: COIIOCTABIIATh 3a7a4yaM MpeIMETHON
UICHTH()UIMPOB |MHTEIUIEKTA B 00J1aCTH KJIacChI 33/1a4 MAaTMHHOTO 00yueHus u N
aTh 3aa4n 3aBUCHMOCTH OT HABBIKH: TIOCTAaHOBKH 337134 110 pa3paboTKe Win
MCKYCCTBCHHOI'O 0CcoOcHHOCTEH COBCPHICHCTBOBAHUIO METOJ0OB U aJITOPUTMOB JJIA
HUHTCIUICKTA, npo6ﬂeMH0171 )54 peUiCHus KOMILJICKCA 3aaa4 HpeI[MeTHOﬁ obnactu
BEIOHpATH pEeAMETHON 00J1acTei
aJIeKBaTHBIC [1K-2.2 BeiOupaer 3HAHUS: IPUHLUIIOB U METO/I0B MAIIMHHOT'O
METOMBI U METOAbI U 00y4YeHHsI, THITBI U KJIACCHI 33]1a4 MAITUHHOTO
UHCTPYMEHTAJb |HHCTPYMEHTAJIHHBIE o0OyueHust, MeTo/ibl perenus 3axay MU
HBIE CPE/ICTBA  |CpEACTBa YMEeHHsI: COIIOCTaBIIATh 3ajjayaM MpeIMeTHON
pelIeHus 3aJa4  [MCKyCCTBEHHOTO 00J1acTH KJIacChl 331a4 MAalIMHHOT0 00yuenus u M

HCKYCCTBCHHOI'O
HHTCIJICKTA

MHTEIJICKTA IS PeIICHUS
3a7a4 B 3aBUCHMOCTH OT
0COOEHHOCTEN
npoOeMHON 00J1aCcTH

HABBIKH: [IOCTAaHOBKH 33714 110 pa3paboTKe Win
COBEpPILEHCTBOBAHUIO METOJIOB U AJITOPUTMOB IS
peleHHs KOMIUIEKCa 3a/1a4 IPeIMETHOI obacTu

[1K-3.3 Cobupaet
MCXOJIHYIO HH(OpMaITHIO
u popmupyet
TpeOOBaHUS K PELICHUIO
3a/1a4 C UCIOJIb30BaHNUEM
METOJI0B UCKYCCTBEHHOT'O
UHTEJUIEKTa

3HAHHUS: IPUHIIUIIOB ¥ METO/I0B MAIlIMHHOTO
00y4deHus, TUMBI U KJIacChl 33714 MAllIMHHOTO
00ydeHwus1, MeTOobI pemenus 3aaaqd A

YMEHHSI: COTIOCTABIIATh 3a7adyaM MpeIMETHON
o0nacTu KJ1acchl 3a/1a4 MaluHHOTO 00yuenust u N
HABBIKH: TIOCTAHOBKH 3aj1a4 10 pa3paboTKe Win
COBEPIICHCTBOBAHUIO METO/IOB U AJITOPUTMOB ISt
pelieHns KOMIUIeKca 3a/1a4 MpeAMETHON o0nacTu

2.TIK-3
Cnocoben
pa3pabaTrbIBaTh
U IPUMEHSTH
METOIBI
MAIIHHHOTO
oOydeHus s
peleHns 3a1a4

[1K-3.1 IIpoBoaut
aHajn3 TpeOOBaHUM U
ompesenser
HE0OXOINMBIE KJIaCChI
3a7a4 MaIlIHHHOTO
o0y4deHus

3HAHUsA: QYHKIIMOHATIBHBIX BO3MOKHOCTEH
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB U CUCTEM
MPOrpaMMHUPOBAHUS B 00JIaCTH CO3/IaHUS MOJIEIICH U
METO/IOB MAIlIMHHOTO 00y4YEeHUS

YMEeHHSsI: IPOBOJIUTH CPAaBHUTENbHBIN aHAIIN3 U
OCYIIECTBIISATh BIOOP HHCTPYMEHTAIBHBIX CPEJICTB
JUISL peIIeHus 3a7a9 MalllMHHOTO 00y4YeHUs

HaBBIKM: pa3pabOTKu TPEOOBAHHI K MOIEIISIM
MaIIMHHOTO 00yueHusl U HabopaM JaHHBIX, OIICHKH
KauecTBa padOThI MOJENIel MAIIMHHOTO O0y4YeHUS




I1K-3.2 Onpenensier 3HAHUs: QYHKIIMOHAJIBHBIX BO3MOYKHOCTEN

METPUKH OIEHKU COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB U CUCTEM
pPEe3yIbTaTOB MPOrPaMMHUPOBAHUS B 0OJIACTH CO3/IaHUS MOJICICH 1
MOJICJIUPOBAHUS U METOJIOB MAIIIMHHOTO O0yUCHUS

KPUTEPUH KayeCcTBa YMEeHMsI: IPOBOJIUTH CPAaBHUTEIBHBIN aHAIIU3 U

IIOCTPOEHHBIX MOJieIeli  |OCYLIECTBIIATH BBIOOP HHCTPYMEHTAIIBHBIX CPEJICTB
JUTSL pEIICHUS 3a/1a4 MAITUHHOTO O0Y4YCHHUS
HaBBIKH: Pa3pabOTKN TpeOOBaHUI K MOJICISIM
MaIIMHHOTO 00y4YeHusi U HabopaM JaHHBIX, OLICHKH
KauecTBa pabOoThl MOZENel MAIIMHHOTO O0y4YeHUS

[1K-3.3 I[Ipunumaer 3HAHUs: QYHKIIMOHAJIBHBIX BO3MOKHOCTEN

y4acTHE B OLICHKE U COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB U CUCTEM
BBIOOPE MCIIOIB3YyEMBIX  |IPOTrpaMMUPOBAHUS B 00JIACTH CO3/1aHUS MOAETIEH U
METO/I0B MAIIMHHOTO METO/IOB MAIIIMHHOTO 00y4YeHUs

00yueHus YMEeHHsI: IPOBOJIUTH CPAaBHUTEIbHBIN aHAIIN3 U

OCYILECTBIISITH BBIOOP HHCTPYMEHTAIILHBIX CPEJICTB
AJI pCUICHUA 3a1a4Y MAallIMHHOT' O O6y‘~I€HI/I$I
HABBIKH: Pa3pabOTKH TPeOOBAHUHN K MOJICIISIM
MAIIMHHOTO O0YYEeHHUsI U HAOOpaM JaHHBIX, OI[CHKH
KadyecTBa pabOThl MOJICIICH MAIIMHHOTO O0YUYEHHSI

3. 1IK-4 [1K-4.1 OcymecTBasier |3HaAHUSI: METOAOB U KPUTEPUEB OLIEHKHU Ka4eCTBa
Criocoben OLICHKY U BBIOOP MoJIeIelt TITy00KOro 00y4eHus u Croco00B HX
UCIOJIb30BaTh  |MOJeINell MCKYCCTBEHHBIX |yIyYIICHHUS
CHUCTEMBI HEWPOHHBIX CETEH 1 YMeHHSI: TIPOBOJUTH CPABHUTEIILHBINA aHATIN3
MCKYCCTBEHHOTO |MHCTPYMEHTAIbHBIX OCYILECTBIISATh BBIOOP METOJIOB U aJITOPUTMOB ISl
MHTCIICKTa HA  |CPEACTB I PCIICHUS pelIeHus 3a/1a4 MALIMHHOTO 00yYEHHs
OCHOBE [OCTaBJIEHHOM 3aJauu HABBIKH: Pa3pa0OTKU KOMIUIEKCHBIX CHCTEM
HEHPOCETEBBIX HCKYCCTBEHHOTO HHTEJUIEKTA C IPUMEHEHUEM HOBBIX
MoJIeeN U METOJIOB ¥ aJITOPUTMOB MAIlIMHHOTO O0y4Y€eHUs
METO/IOB [1K-4.2 PazpabaTpiBaeT |3HAHHUSI: METOJ0B U KPUTEPUEB OLIEHKU Ka4eCTBa
CHCTEMBI MoJierelt rIry0oKoro o0y4eHust 1 cnoco00B UX
HCKYCCTBEHHOI'O yIIydIlEHUs

WHTEJUIEKTA HA OCHOBE  |YMEHMSI: IIPOBOJUTDL CPABHUTEIbHBIN aHAIIU3 U
MoJieNlel HCKYCCTBEHHBIX |OCYLIECTBIIATH BHIOOP METOIOB M aITOPUTMOB JIIs

HEWPOHHBIX CeTeH 1 pelLeHHs 3a1a4 MallUHHOTO 00y4eHuUs
MHCTPYMEHTAIBHBIX HABBIKH: Pa3pabOTKN KOMIUIEKCHBIX CHCTEM
CpeacTB HCKYCCTBEHHOI'O MHTEJJIEKTA C IPUMEHEHUEM HOBBIX

MCTOJOB U AJITOPUTMOB MAIIIMHHOT O 06yquH;1

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JlucuumMHa OTHOCUTCS K 4acTH, (popMUpyeMoit ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN
OIIOIL

JucuumirHa siBiseTcst 00s3aTeabHON

Jns  mpopomkeHust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
MPEIIIeCTBYIOMUX AUuCHUTUIMH: AHanu3 Oonbimmx HaHHBIX ([1K-2), OcHOBBI porpaMMHUpOBaHHS
CHCTEM UCKYCCTBEHHOT0 nHTeutekTa Ha Python (TTK-2)

N3yuaemas JOUCHMIUIMHA SIBJISIETCS OCHOBOM JJIsi MPOJOIDKEHUS (OPMHPOBAHUS YKAa3aHHBIX
KOMIETEHIIMH B CIEAYIOMUX NucHuIuMHax: [IpukiagHbie cUCTEMbl HCKYCCTBEHHOT'O MHTEIIEKTa
(IIK-2), HckyccTBeHHBI HHTEUIEKT B TpaHcnopTHbIX cucremax (IIK-2), MurtennekryanbHble
cUCTeMBI yripaBieHus Texnonornaeckumu npoueccamu B AIIK (ITK-2), [Tpuknagasie cucteMbl




uckyccrBeHHoro uHtemwiekta (I1K-4), VMickyccTBeHHBIM WHTEIUIEKT B TPAHCIOPTHBIX CHUCTEMax
(ITK-4); rocymapCTBEeHHO MTOrOBO# aTTecTalyu B ¢opme: BpimonHeHne U 3amuTa BBITYCKHON
kBanuukanuonnor padoter (I1K-2), BreimonHeHne u 3ammra BBITYCKHONW KBaIM(UKAIIMOHHON
pa6otsl (ITK-3), Beimonsenue u 3amnmra BeITYCKHOM KBanudukauonHoi padotsl (ITK-4)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUN MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNM3yroUIUe JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMU  CTPAaTErMYECKUMH TEXHOJIOTMAMH SIBJISIFOTCS: MCCIIEAOBATEIbCKUE, JIEKIIMOHHBIC
3aHATUSA, IPAKTUYECKUEC 3aHATUSA

Ha noctmkenume KOHKPETHBIX Lieleld OOy4YeHHs HaIlpaBieHbl IPUMEHSEMbIE TaKTUYECKHUE
TEXHOJIOTUH: 3a/laHusl, ”HPOPMALIMOHHBIE, KIaCCUYECKast JIEKLIUS

Paszen 4. COJIEPYKAHUE JIUCLIUTUIMHBI

6 cemecTp
. Konunyectso | @opmupyemeie
Bunel u Tembl 3aHATHIA
4acoB KOMIIETCHINH
BBenenue B Mammnuoe o0yyenue (ML) 50 I1K-2, IIK-3,
[IK-4
Jlexuust. OCHOBHBIE 3371a4l MAILIMHHOTO O0yUYEeHMSI 2
Jlexuus. JIunelinas perpeccust 2
IIpakTrueckoe 3aHsaTHE. BpuncieHne cpeHEKBaIpaTUIECKON 2
OLIMOKH
IIpakTnueckoe 3ansaTue. IIpakTuka HCOIB30BaHUS 2
uHctpymenTtapus: Colab, MS Visual Studio Code, Pandas,
Tensorflow, Keras
3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBITIOJIHEHUE
TeMbl 1151 U3yUYEHHUS:
Meronsl cHUXkeHus oTepb B ML:
- UTepaTuBHbBII MOAX0M
- I'panuenTHBIN CITyCK
- CToxacTUYecKuil TpaAMEHTHBIH CITyCcK
[IpakTnueckue 3amaHus:
-OnTumMu3anus CKOpocTu 00y4eHus
- YcTaHOBKa M MCTIOJIb30BaHUE OMOIMOTEK aHaIN3a JaHHbIX
- YcTaHOBKa M UCTIOJIb30BaHUE (PpeiiMBOPKOB INTyOOKOro 00yUeHHs
- Hactpoiika IDE u Buptyanbabix cpea Python 42
IToaroroBka HaOOpPOB JaAHHBIX 58 [K-2, TIK-3,
[IK-4
[Tpaktuyeckoe 3anstue. [loaroroska cobcTBeHHOr0 Habopa 4
JAHHBIX JUIS pelIeHMs] 3a/1a4M KJIacCuDUKAIIH.
[TpakTrueckoe 3aHsATHE. AHHOTUPOBAHUE IaHHBIX. 4




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
TeMbl 11 u3y4yeHus:

IToaroroBxa nanHeIx B ML:

- Paznenenne HabOpOB TaHHBIX

- OuynCTKa TaHHBIX

- [Iepeceuenne npu3HaKkoB

- OcHoBbl paboTsl ¢ TensorFlow

- NumPy, Pandas u xon tf.keras

- API TensorFlow u Keras

IIpakTHueckue 3agaHus:
- [lepeceuenue dpyukimii B TensorFlow 50

Wnag xonTakrHag padora: 0

7 cemecTp

Komnnuecto | Dopmupyembie

Bunsl 1 TeMbI 3aHATHH
JacoB KOMIIETEHIINU

Beenenue B riyookoe o0yyeHue (HelpOHHbIE CeTH) 36 [K-2, T1K-3,
[1K-4

[TpakTueckoe 3ansaTue. PazpaboTka HelipoceTu [uisd pelieHus 4
3aJ]aui KJIacCU(PHUKAIMU NU300paKEHHH.

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
Temsl 411 U3y4eHus:

Heiiponnsie cetn ¢ TensorFlow:

- I'pad Bbruncnenuit u MLP

- Co3nanue mpocTeiiei HelpoceTu

- HeilponHnas cetpb kiaccudukanuu u300paxxeHnit

[TpakTryeckue 3a1aHus:
- OOyueHue ceTH Kiaccuduranyu n3zoopaxenuii Ha TensorFlow 32

Pemrenne 3agau UN 36 I1K-2, TIK-3,
IIK-4

HpaKTI/I‘{eCKOG 3aHATHUC. COS,Z[aHI/Ie CHUCTCMbI KOMIIBIOTCPHOT'O 4
3PCHUA Ha OCHOBC CBEPTOYHBIX CETeH.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBHIIIOJIHEHUE
TeMbl 1151 U3yUYEHHUS:

3anaun UU:

- KomnerorepHoe 3penue

- CUHTE3 M pacro3HaBaHHUE PEeUH

- O6paboTKa ecTeCTBEHHOTO sI3bIKa (LU(POBbIE ACCUCTEHTHI U Yat-
00THI)

- PoGoTu3upoBaHHbIE CHCTEMBI

IIpakTHueckue 3a7aHus:
- [TpuHIMOBIL pabOTHl T€HEPATUBHO-COCTsI3aTeabHbIX ceTeil (GAN) 32

WMuas xoHTakTHAast pabora: 0

IToAroToBKa K 3K3aMEeHY 30

IIpoBeaeHne sK3aMeHa 6

Pasmen 5. METOJIMYECKUE VYKA3AHUS JUIS OBYYAIOLIMXCS IO OCBOEHHIO
JTCLATUINHEI

W3yueHne JUCIUIUIMHBI PEKOMEHIYeTCsl HauaTh ¢ O3HAKOMJICHUS ¢ paboueil mporpamMmoi, ee



CTPYKTYPOW M COACp)KaHWEM pa3leioB. YUeOHBIM Marepuan CTPYKTypUPOBAH, H3YyUYCHHE
JUCHUITIINHBI OCYHICCTBIIAACTCA B TEMaTHUYECKOM IIOCJIICAOBATCIIBbHOCTH.
3aHATHSL JIEKIIHOHHOT0 THIA JAaIOT CHCTEMAaTH3UPOBAHHbIC 3HAHUS IO JUCLUILIMHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CI0KHBIX U BaXKHBIX Bompocax. Bo BpeMs JeKIIMOHHBIX
3aHATUN PEKOMEHIYeTCsI BECTH KOHCIIEKTUPOBAaHUE yuyeOHOro Marepuana; oopaiiare BHUMaHHE Ha
(GOpMYIMPOBKH W KAaTErOpPHH, PACKPBIBAIOIINE CYTh TMPOOJIEMBI, SBICHUS WM TIPOIECCa;
3a(I)I/IKCI/IpOBaTB BBIBOJbI u MMPAKTUYCCKUC PECKOMCHOAIINH.
[logroToBka K 3aHATHAM CEeMHHAPCKOr0 THMIA BKJIOYACT O3HAKOMIICHHE C ILJJAHOM
MPAKTUYECKOTO 3aHSTUS; pabOTy € KOHCHEKTOM JIEKIMM, BBIIOJHEHHE JOMAIHEro 3aJaHus,
paboty ¢ y4eOHON U y4eOHO-METOJMWYECKOW JUTEepaTrypoid, HAyYHBIMH H3JaHUSIMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHIOBAHHBIMU pabodell mporpaMMmoi
JUCLATIINHBI.

CogepxaHue caMOCTOATENBHOH PadoThI omperensercs pabdoyeil MmporpaMMoN AHUCUUILUIMHBI,
OLICHOYHBIMU ¥ METOAMYECKHMMH MaTepHallaMu, 3aJaHusIMH M YKa3aHHSIMH IMpernojaBaTess.
CamocTosTenpHas padoTa MOXKET OCYIIECTBISTHCS B ayIUTOPHON W BHEAYAHTOPHOW (hopmax.
O} PEeKTUBHBIM CPEIICTBOM OCYIIECTBICHUS CaMOCTOSTEILHON pPabOThI SBISETCS AJICKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTenbHasi Cpela YHUBEPCHUTETa, KOTopas oOecreurnBaeT MAOCTyN K
oOpa3oBaTenbHOl  mporpamme, pabodeil mporpaMme  TUCHUIUIMHBI, K  3JIEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccroHaIbHBIM 0a3aM JaHHBIX M HHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CUCTEMAaM.

HepI/IO,I[I/ILIHOCTB IIpOBCACHUA, (1)OpMLI TEKYHICro KOHTPOJISI YCIIEBACMOCTHU, CUCTEMA OLCHHUBAHUA

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME JUCHUITIMHbI

n YYEBHO-METOANMYECKOE

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KomnuecTtBo
9K3EMILIAPOB MEYATHBIX
NoNe Crnucok UCOIb3yeMOM JTUTepaTyphl M3 JaHHH, HMEIOIIMXCA B
n/n OnoNIMoTeKe, Uin
AIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JTAHUA
1. |Ecunos, b. A. Meroasl wuccienoBaHus — omneparuit
[Dnexrponnsiii pecypc] / Ecuno b. A. 2-e u3a., ucnp. u jgom. | https://e.lanbook.com/book/2
Cankr-IlerepOypr: Jlans, 2022. - 304 c¢. ISBN 978-5-8114- 12204
0917-4.
2. |PyrkoBckas, J[lamyra. HelipoHHBIE Ce€TH, TEHETHYECKHE 4
anropuT™Mbl U HedeTkne cuctembl [Tekct] / JI. PyTkoBckas,
M. Ilununbckuit, JI. PyrkoBckuii ; mep. ¢ mom. M. /I
Pynunckoro. M.: T'opsiuas nunus - Tenexowm, 2007. - 383 c.
ISBN 5-93517-103-1. Dx3eMuisIpsl: Bcero 4.
3. |bapckuii, Apkaauii benumonosuu. Heliponusie cetu [Tekcr] 9
. pacmo3HaBaHMe, yIpaBlieHWe, MpUHATHE pemeHuit / A. b.
bapckwuii. M.: ®unancel u cratuctuka, 2004. - 175 ¢. ISBN 5-
279-02757-X. Dx3eMImpsl: Bcero 9.
4. |Kpeserkuii, Anekcanap Bnagumuposuu. OCHOBBI
TEXHOJIOTHH HCKYCCTBEHHOTO wMHTeIIekTa [Dnextponnsiii| https://portal.volgatech.net/b
pecype] @ yuebHoe mocobue / A. B. Kpepeukwii, FO. A.|ooks/Krevetskiy Osnovy_tek
Wnaros, H. . Poxenrosa ; mox obrmeii pemakiueit A. B.| hnologii_iskusstvennogo_int
Kpeserikoro; MuHHCTEPCTBO HAYKH U BBICIIETO 0OPa30BAHHUS ellekta_2023.pdf
Poccuiickoit ®eneparuu, PI'bOY BO "lloBomxkckuii




TOCYJapCTBEHHbIH TEXHOJOTHYECKUI yHUBEpCUTET".
Nomxkap-Omna: [II'TY, 2023. - 272 c. ISBN 978-5-8158-2358-

5. |Cupnopkuna, Upuna ['ernanbeBHa. CUCTEMBI HICKYCCTBEHHOTO 88
unremiekra [Tekcr] [yue0. mocobue maiis BY30B IO
HarnpasieHuto 230100 "Uudopmarrka u BeIUUC. TeXHUKA" | /
N. I'. Cunopxuna. M.: Kuopyc, 2011. - 245 c. ISBN 978-5-
406-00449-4. Dx3eMmiaapsl: Bcero 88.
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHue
NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYI0BaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHue
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCTalluu
1. 119 (I1) IK ICL RAY |Microsoft Windows
S902.1,x1aBuar.,Mplllib,1aTy kopa|Enterprise, CnpaBounas
3M,MOHHUTOP ViewSonic 21,5"|mpaBoBast cucrema
VA2248-LED (15), Crotika|"Koncynprant  Ilmroc",
kommbioTepHas  (15),  Kommrexr|Microsoft Office
ydeOHou mebemnu (1) Standard, Arent Dr.Web,

Kommiext I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 10
i1 p€IICHUA OCHOBHBIX

IOJIb30BATCJIbCKHUX 3aJa4

Paznen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBI ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:
- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, INyOMHa YCBOEHUs ), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE Wu3JaraTh MaTepuan (Y4eTKOCTh, TPaMOTHOCTb H3JIOKEHHUS MaTrepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEIICHUH MPAKTUIECKUX 3aJaHUM.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH [Mkana
Kpurepuu onieHnBanus
3JIEMEHTOB OIICHUBAHMUSI
KOMIIETEHIINHT
[Toporossiii OOyuvaromuiics WMeeT 3HAaHUS OCHOBHOTO Marepwana,| yJaoBleT-
YPOBCHb MIpoABJIACT YMCHHC JIOTUYHO €ro unasjaratb, HO MOXET| BOPHUTCIBHO
JOMyCKaTh ~ HETOYHOCTM B UBJIOKEHUM  MaTepuaia,
HEJOCTAaTOYHO TMpaBUJIbHbIE (DOPMYIHUPOBKH, HCIIBITHIBAET
3aTPYAHCHUA B BBIITOJIHCHUHA TTPAKTUYCCKUX 38.,[{3.HPII>'I.
[IpomBunyThiii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHal,| XOpPOIIO
YPOBEHD H3JIaraeT €ro rpaMOTHO U I10 CYIECTBY, HE HOIIYCKAET




CYLIECTBCHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
IIPAaKTUYECKUX BOIPOCOB U 3ajJad, BJaJeeT HEOOXOAWMBIMU
HAaBbIKAMU U IIPUEMAMU UX BBIITOIHEHUS

Bricokuit ypoBeHb |OOydaromuiicss TJIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3Jjaraer,
JIaeT MCUEPIIBIBAIOIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUS C MPAKTHKOM, MpPU 3TOM
oOyuarolmuiicss He  3aTpydHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUH  3aJIaHusl, CBOOOJIHO  CIpaBISIETCI C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JUTEPaTypoi, TMEPUOIUUYECKUMH HM3JaHUSIMH, [PABUIHHO
00OCHOBBIBACT TMPHUHATHIC PEIICHHS, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MPHEMaMHU  BBIOJIHEHUS
MIPaKTUYECKUX paboT

7.1. IlpoMexxyTouHast aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBjieHa Ha OIICHHUBAHHE PE3yIbTaTOB OOYy4EeHHUS
IO AUCHUIIIINHE (MOIIyJHO) H IPOBOAUTCSA C UCIIOJIL30BAHUCM (1)OHI[OB OIICHOYHBIX CPCACTB.

[Ipumeppl THUHOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (oHJAa OLEHOYHBIX CPEICTB IO
o0pa3oBaTebHON IpOrpaMMme.

Hyneso# 6uner
Bonpoc 1. LleneBas ¢yHKUMA 419 33434M KnaccudumKaLumu.
Bonpoc 2. lNMoHAatne U 1 3agaum, cBA3aHHbIe C 3TUM HanpasBaeHUeM.

Mpakmuyeckas 3ada4a. Ha s3bike Python paspaboTaliTe CKPUNT, KNacTEPM3YIOWMI 3arpy>KeHHble gaHHble
0 pa3mepe 3apaboTHON NAaTbl N COTPYAHWKOB Ha onpesesieHHbIeNMM KnacTepbl, 0603HaYeHHble
3aZlaHHbIMM B NPOrpamme MMHIBUCTUYECKMMM MeTKaMK. MaKcmanbHOe KONMYecTBO MeTOK 3a4aTb
CaMOCTOATE/IbHO.

Bonpocbl TeopeTUUyecKoii YacTu:

1. MoAxoZ K ynpaB/ieHWIo, OCHOBaHHbIM Ha A@HHbIX UM YTO TaKoe MalMHHOE 0byyeHme.
2. Mupammnaa 3agay noctpoeHmsa cuctem MU, OcHoBHbIe TUMbI 33434 MaLIMHHOIO 06y4YeHusn
3. ObyueHue c yuntenem. ObyyeHue 6e3 yuntena. ObyyeHue c nogkpenneHnem. NMpmumepbl pasHbIX

TUNOB 3a4a\.

4, MocTaHOBKa 3a4a4M perpeccMoHHOro aHanunsa. AnnNpokcnumauma mHorodyaeHamun. Metoz,
HaUMEHbLNX KBa4pPaTOB.

5. CMbIcn BeKTopa moAaeibHoM ¢pyHKUMM. CBOCTBA BEKTOPA OWUBKMK.

6. Mpumep NOCTPOEHMA TNHENHON MOoAen No TpemM TouKam. Kputepuit TouHoct MAE. Kputepuii
MHOXeCTBEHHOW perpeccum R2.

7. Perynapusauua. Motusauus. 12-perynapusaums.

8. IpebHeBan perpeccus. Boibop napameTpa perynspusaymu. N




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

BeeaeHue B rnybokoe obyyeHume. YTo Takoe rnybokoe obyuyeHue.

ApXUTEKTYPA HEMPOHHO CeTH.

He#poH. Bxoabl HeMpOHa.

AKTMBaUMA HelpoHa. PyHKums akTuBaumu: Rectified Linear Unit. Beca HelipoHHOWM ceTu.
MHOrocnoMHbIN NepcenTpoH.

Oby4yeHne HEMPOHHOI ceTu.

Lenesan GyHKUMA o5 3a434M perpeccum.

Lenesan GyHKUMA g5 3a434m KnaccubuKaumu,

®dyHKuma Softmax.

CTOXaCTUYECKUI TPaaNEHTHbIN CMYCK.

Bbibop KonmuyecTBa aiemMeHTOoB 0bydatolLelt BbIDOPKK ANa OLUEHKM BEKTOpa rpaamneHTa (minibatch
size). MHMUManm3aumsa BecoB HEMPOHHOM CeTMu.

AnroputmM 06paTHOro pacnpocTpaHeHus.

CBepToYHble HEMPOHHbIe ceTu. MoHATME CBEPTKU. APXMTEKTYPA CBEPTOYHOW HEMPOHHOW CETU.
PeKyppeHTHble HEPOHHbIE CeTH.

leHepaTUBHO-COCTA3ATENbHbIE HEMPOHHbIE CETU.

MoHaTMe NN 1 3apa4un, cBA3AHHbIE C 3TUM HanpasAeHneM.

[Tepeuenb BOPOCOB AJIsl IPOBEACHUS MPOMEKYTOYHOM aTTECTAllN

IloporoBblii YPOBEHbD.

Bbibepute Hanbonee TOUHOE onpeseneHe MaWnHHOro obyyeHus (13 ypoka 1.1)

BbibepuTe oguH OTBET:

MalnHHOoe obyyeHue - 3TO Korja KOMMblOTepHas NporpaMmMa peLlaeT HeKOTOPYHo 3ajauy,
obyuancb Ha OnbITe B COOTBETCTBMUN C HEKOTOPbLIM KPUTEPUEM KayecTBa paboTbl.

MalunHHOe obyyeHue - 3TO KOrAa KOMMbIOTEPHAs MporpaMma peLlaeT HEKOTOPYH 3aauy,
o6yyancb Ha HaKanaVBaeMbIX JaHHbIX

MaLnHHOe obyyeHue - 3TO KOrAa KOMMbIOTEPHAs NpPOorpaMma peLlaeT HeKOTOPYHO 3azavy,
06yyaschb Ha AaHHbIX, ONTUMU3MPYS CBOE PELLUEHNE B COOTBETCTBUM C HEKOTOPbIM KpUTEPUEM
KauecTBa paboTbl.

MalumHHOe oby4eHue - 3TO Koraa KOMMbITEPHAs NporpaMma peLlaeT HEKOTOpYHo 3adady,
obyuasicb Ha onbiTe, ecnn €€ paboTa Mo peLLEeHNIo 3TOM 3a4a4m yry4llaeTcs ¢ OnbITOM B
COOTBETCTBMU C HEKOTOPLIM KpUTEPUEM KavecTBa paboTbl.

MpoOBUHYTLIN YPOBEHb




Onpep,enMTe - Kakne 3agavn 13 nepeyvmncrieHHbIX OTHOCATCA K TUny 3agad O6y‘-IeHVIFI C yyutenem
BbIGGpVITe OANH UM HECKOJTbKO OTBETOB:

Bbl cozganu oHnarH-Kypc 1 3anyctunu ero B aTom cemectpe. OgHako pesynbTaTthl 06yyYeHus
CTYAEHTOB Ha KypcCe CIIULLKOM pasnuyarnTcs. XoTenock Obl MOHATL - B YEM NPUYNHbBI TaKNX
pasHbix pe3ynbTtatoB? KTo Takne otcratowme? N kak ¢ HUMu noctpontb paboty?

MocnenHee Bpemsi onepaTopbl Ballel opraHM3aLmmn He CrpaBnsoTCs C NOTOKOM 3NEKTPOHHbIX
MMcem c BOMpocaMu OT KIMEHTOB. HyXHO nonpo6oBaTtb NOCTPOUTL CUCTEMY
aBTOMAaTU3MPOBAHHbLIX OTBETOB Ha TUMOBbLIE 3amnpochl rpaxaaH. Bbl nony4mnu 3agaHue BbiSIBUTb
TUMbI 3aNPOCOB rpaXaaH

lMocnegHee Bpems CrIMLLKOM MHOTO CraMHbIX NMUCEM K BaM Ha4arno npuxoauTb (KopnopaTuBHbLIV
uUnNbLTP He cnpasnsieTcs), Bbl yCTanu ux YutaTb U ckragbiBatb B nanky "Cnam”. Pewmnu, 4To Bbl
camu caenaete nporpammy, kotopas 6yaet oTpunbTpoBbIBaThL Cram, BCE, YTO HE CMOr
OT(hUNbTPOBaTb KOPNOPaTUBHbLIA (OUNLTP .

Bbl anpobupoBanu cBoi oHnarH-kypc 6onee yem Ha 1000 cTygeHTax, npoaHanuanpoBanm
3aKOHOMEpPHOCTM 0By4eHMs 1 3aayManucb Hag Tem, YToObl co3aaTb NporpaMMy, KOTopas CMoXeT
Aatb 06paTHYO CBA3b CTYAEHTY, YTOObI OH BUAEN - HA KaKyo OLEHKY OH BbIXOAWUT Mpu
3aBepLUeHN AaHHOMO Kypca, ecnn Tak byaeT npogornkate pabotathb.

BbicOkun ypoBeHb

CdopmynupyiiTe 3agady 13 Ballei npegMeTHo obnacTu kak 3agady MalMHHOro oGy4eHus ¢
yuntenem. OnpeaenuTe UCTOYHUK AaHHbIX, KPUTEPUIA YCNELLHOCTU peLleHUs 3adaun.



