Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHdopmaums 0 BAaAenbLe:

®K1O: Ucaes Uropb MaromeoBuy
JlomKHOCTb: ﬂpopeKT@mm&bﬁﬂmF@mmww{H,Oe ABTOHOMHOC 06pasonaTem)H0e YupexjaceHue
[Jlata noanucanus: 28.08.2023 15:36:16 BbICILIEr0 00pa30BaHNs

YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
d7a26b9e8ca85e98ec3de2eb454b4659d061f249

PabGouast mporpaMma AUCUMIUIMHBI (MOTYJIs)

Machine learning in Data Science / MammHHoe
o0yuyeHuUe B HAyKe 0 JaHHbIX

3akperureHa 3a moapasiesicHueM Kadenpa aBroMaTU3UpOBAHHOTO MPOCKTUPOBAHUS U TU3aiiHA
Harmpasnenue nmoarotroBku 09.04.01 ”THOOPMATUKA 1 BbIUMCIIMTEJIbBHAS TEXHUKA
Hpodums Data Science / AHaIN3 JaHHBIX
Kpammpuxarus Maructp
®opma 00ydeHHS O4YHasA
OO0mast TpyI0eMKOCTh 43ET
YacoB 1o yueOHOMY ITTaHy 144 @DopMBI KOHTPOIISL B CEMECTPaXx:
B TOM YHCJIE: 9K3aMeH 2
AyJUTOPHEIE 3aHATUS 32 KypcoBasi pabora 2
camocrosaTensHas padbora 76
4acoB Ha KOHTPOJIb 36

Pacnpene.ﬂenne YacCoB JUCHHUIVIMHBI ITO0 CEMECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 2(1.2)

Kypee>) Uroro

Henens 16

Bun 3ansaruii vII PIT yII PII

Jlexuuu 8 8 8 8
ITpaktuueckue 24 24 24 24
Uroro ayn. 32 32 32 32
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1. HEJIX OCBOEHUA

1.1 | Llensro maHHOTO Kypca SBIIETCS H3ydEeHIE OCHOB TEOPUH O0YUCHHUS MAIllMH, BKITIOYas AUCKPUMHUHAHTHBIN, KIIACTEPHBIN 1
pErpecCHOHHBII aHaIN3, OBNIaIeHUE HABBIKAMH MPAKTUUECKOro pelIeHHs 3a/1a4 HHTEIEKTYaIbHOrO aHaIu3a JaHHBIX.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

birok OIT: b1.B.JIB.01

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 |Data warehousing / XpaHUJIHIIE TaHHBIX

2.1.2  [Natural and artificial intelligence / EcTecTBeHHBIN U HCKYCCTBEHHBIH MHTEIICKT

2.1.3 | Anroput™Mu3anus ¥ IporpaMMHUpPOBaHUE

2.1.4  |JIugepcTBO M ynpapieHHne KOMaHIOH POeKTa

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGX0THMO KaK
NpeanecTBYIee:

2.2.1 |Applied data science in digital projects / IIpukaagnas Hayka 0 JaHHBIX B IU(POBBIX MPOEKTaX

2.2.2 | Artificial neural networks in Data Science / MckycCTBeHHBIC HEHPOHHBIE CETH B aHAIN3€ JaHHBIX

2.2.3 |Big Data and complex socio-technical systems / bonbIiue qanHbIE U CIOKHBIE COITMATBHO-TEXHHYECKAE CHUCTEMBI

2.2.4 |Discrete Mathematics / luckperHast MaTeMaTHKa

2.2.5 |Intelligent software in geological system / HTeIIeKTyalbHOE TPOTPaMMHOE 00eCTICUEHIE TEOOTHUECKIX CUCTEM

2.2.6 |Modern IT-systems in economics and industry and Digital transformation for metallurgy / CoBpemennsie IT-cuctems! B
9KOHOMMKE U NpoMbliIeHHoCTH U L{idpoBsie npeodpazoBanust AJ1st METAILTypruu

2.2.7 | Object-oriented analysis and development. Development patterns using / O6beKTHO-OPHEHTUPOBAHHBII aHATN3 U
pazpaborka. l1abioHHO-OpHeHTHpOBaHHAs pa3pabdoTKa

2.2.8 |Parallel programming technologies / TexHOIOTHY MapayUIEIBHOTO MPOrPAMMHUPOBAHHS

2.2.9 [ Web-services and SaaS-services design and develop / Be6-cepBuch u SaaS-cepBuchl. [IpoekTrpoBanue U pa3padboTka

2.2.10 |Master’s Thesis / [IpegmuruioMHast mpakTHKa

2.2.11 |IloaroroBka K IpoLexype 3allUThl U 3alIUTa BBITYCKHON KBaTU(PHUKALXOHHON paboTh

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-3: CniocodeH k MoiepHM3alli IPOIPAMMHOIO CPEJCTBA U €r0 OKPYKeHHs

3HaTh:

TIK-3-31 3HaTh NpUHIMITEI HOCTPOSHHUS CUCTEM MAIIMHHOTO OOYYeHHUs

OIIK-7: CniocodeH aganTupoBaTh 3apyde:KHbIe KOMILJIEKCHI 00pa0oTKkn nHGOpPMALHN ¥ ABTOMATU3HPOBAHHOTO
MPOCKTHPOBAHUA K HY)KJAaM O0T€YECTBEHHBIX l'[pC}Il'[pP[flTP[fl

3HaTh:

OIIK-7-31 3HaTh COBpEMEHHOE COCTOSIHHE MCCIICIOBAHNI B 00JIACTH MAITUHHOTO OOYICHUS

IIK-3: Cnioco6eH kK MogepHU3aI[UM TPOTPAMMHOIO CPE/ICTBA U €r0 OKPYKEeHU

YMmerb:

TIK-3-Y1 YmMeth onpenensiTb Ha3HauY€HHE, BLIOUPATh METOMIBI U CPENICTBA AJIS IOCTPOCHUS CUCTEM MALIMHHOTO 00y4YeHUs

OIIK-7: CriocodeH aganTupoBaTh 3apyde:KHbIe KOMILJIEKCHI 00padoTKku nHGOPMALIHN U ABTOMATU3HPOBAHHOTO
NMPOEKTHPOBAHMS K HYKIAM 0Te4eCTBEHHbIX MpeInpusATHd

YMmerb:

OIIK-7-Y1 YMeTb CTpOUTh CHCTEMBI MAIIIMHHOTO O0Y4EHUS

IIK-1: Cnioco0eH K MpoBeIeHNI0 HAYYHO-HCCIEA0BATE]IbCKHX U ONBITHO-KOHCTPYKTOPCKUX Pa3padoToOK NMPH MCCIeJ0BAHUU
CaMOCTOATCJIBHBIX TEM

YMmerb:

ITK-1-Y1 YMeTs MpoBOJUTE aHATIM3 IPEAMETHOH 00JIacTH

IIK-3: CnocodeH k MoiepHM3a1li4 IPOTPAMMHOIO CPEJACTBA U €r0 OKPYKeHHs

Baagern:

IIK-3-B1 MmMeTh HaBbIKHM peajn3anyy aaropuTMOB MAILIMHHOTO 00y4eHHsI




IIK-1: Cnioco0eH k NpOBeJeHHI0 HAYYHO-UCCJICA0BATE/ILCKUX H ONBITHO-KOHCTPYKTOPCKHX Pa3padoToK NMPU HCCIe10BAHUHU
CaMOCTOSITEJbHBIX TEM

Baanernb:

[1K-1-B1 MmeTh HaBBIKM IPIMEHEHHS METOIOB KJIACCH(PHUKAIINN HHPOPMALIUH

4. CTPYKTYPA U COJEPKAHUE

Kon
3aHATHS

HaumeHnoBanue pa3nesioB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmupyemble
HHIMKATOPbI
KOMIIeTeH it

JlutepaTypa
H 3L

pecypcsl

IIpumeyanue

KM

Bruinmouan
sieMble
padoThI

Pa3nen 1. Beenenne. 3amaua
KJIacupuKanun

1.1

Beenenne. OcHOBHBIE
nouaTHsi. O0OBEKTHI K
npu3Haku. Tumel 3a1a4
pacnio3HaBanus. [TousiTre
aJTOpPUTMa PACTIO3HABAHHS.
Mertonb! 00ydIeHHS.
DyHKIHMOHAJ KauecTBa
aNropuT™Ma. DMIUPHYCCKUAN
puck. [lepeoOyuenne.
O0o00maroast CrioCOOHOCTb.
CKONB3SIIHIA KOHTPOJIb.
MeTtpudeckre anropuTMbl
Knaccuukanui. Meton
Okaiiero cocena. Merox
k Gimmkalmmx cocenei.
Mertox k B3BEmMIEHHBIX
OmmKkalmmx coceneii. Metoz
Map3eHOBCKOro OKHa. /JIex/

OIIK-7-31 IIK-
3-31

J1.1

KM1

1.2

I[TpakThueckas pabora
Nel. Mlp/

OIIK-7-Y1 IIK

-1-Y1 IIK-1-B1

IK-3-V1 IIK-3
-B1

J3.2

P1

1.3

[Tpopabotka MaTepuanon
nekun. [Togroroska k
MpaKTHIeCcKoi padore. B
paMKax BBIMOJHEHUS
KypCOBO# paboThI
MIPOBOIUTHCS BBIOODP TEMBI
KP u popmanuzanus 3amaun,
MOMCK CBSI3HOM
nadopmarin. /Cp/

20

OIIK-7-31 IIK-
1-V1 IIK-3-31

JI1.1J12.1
J12.2J12.3

KM2

P5

Pa3gen 2. PerpeccuoHHbIH
aHaIn3




2.1

JIMCKpUMUHAHTHBIN aHAIU3.
JIuHEeWHBIN AUCKPUMUHAHT
®dumrepa. MeToabl CHIKEHUS
pasmepHocTed. Meron
TJIAaBHBIX KOMIIOHEHT.
BaitecoBckas Teopust
pemenuii. OueHka
1apaMeTPOB BEPOATHOCTHOM
mozeiu. Meron
MaKCHMAaJIbHOTO
MPaBIONOA00HS.
Maxkcumusanus
arnocTepUOPHON
BepoaTHOCTU. Perpeccus u
knaccupukanus. O630p
METOJI0B ONTHMH3ALHH.
MonenupoBanue

pacrio3sHaBaeMoro napameTpa.

MonenupoBanue
Ha0JIF01aeMOM BEJTHYHMHBI.
Perpeccus. bunaphas
knaccudukanus. JluneHas
perpeccusi. Meton
HauMEHBIIINX KBAJIPaToB.

Perynspuzanus no TuxoHosy.

BbaiiecoBckast nuHeiHas
perpeccusi. PazpexxenHas
JIMHENHasl perpeccust.
Mogenu knaccupuKamy.
Jloructuyeckast perpeccusi.
/JIex/

OIIK-7-31 IIK-
3-31

JI1.1J12.2J13.
2

KM1

2.2

IMpakTnaeckas padora
Ne2. /Mlp/

OIIK-7-Y1 IIK

-1-V1 IIK-1-B1

[K-3-¥1 IIK-3
-Bl

J2.3
€|

P2

23

IIpopaboTka MaTepraioB
nekiun. [logroroska k
MpakTU4ecKou padore. B
paMKax BBITIOJHEHUS
KypCOBOIf pabOTHI
MIPOBOJUTCS aHAJIU3 Mojeneit
MalIMHHOTO 00y4YeHHS B
KOHTEKCTE BEIOpaHHON
3a7a41 U UX

peanuzanus. /Cp/

21

OIIK-7-31
OIIK-7-Y1 IIK
-3-31 IIK-3-B1

KM2

P5

Pasnen 3. HelipoHnnsle ceTu

3.1

HckyccTBeHHbIE HEHPOHHBIE
cetu. [lepcentpon. Meton
00paTHOro pacrpocTpaHEeHHs
omnbku. ['eccuan mis
(hyHKIUM OLITHOKH.
[epeoOyueHne HEHPOHHBIX
cereil. CBepTOUHEIE
HEHpPOHHBIH CeTH.

/JIex/

OIIK-7-31 IIK-
3-31

J1.1

KM1

32

IMpakTrnueckas padora
Ne3. Mlp/

OIIK-7-Y1 IIK

-1-V1 IIK-1-B1

MK-3-¥1 IIK-3
-B1

JI1.1J13.2
Ol

P3




33 ITpopaboTka MaTepranos 2 18 OIIK-7-31 JI1.1J12.3 KM2 P5
nexkuuu. [Toaroroska OIIK-7-V1 IIK
MpaKkTUIecKoi padore. B -3-31 IIK-3-B1
paMKax BBITIOIHEHHUS
KypCOBO# paboThI
IIPOBOUTCS aHAIIU3 MOJENei
MAIIMHHOTO 00yJeHNS B
KOHTEKCTE BBIOpaHHOMH
3aJauu U UX
peanmzarms. /Cp/
Pa3gen 4. Pemaromue
AepeBbs
4.1 Pemaromue nepesbs u ux 2 2 OIIK-7-31 K- J1.1 KMI1
ancamb6mu. CryuaiiHbie Jieca. 3-31
Anroput™m AdaBoost.
Anroputm Gradient
boosting. /JIex/
4.2 [IpakTrueckas padora 2 6 OIIK-7-Y1IIK JI3.1 P4
Ne4. /Tip/ -1-Y1 [IK-1-B1
[K-3-¥1 IIK-3
-B1
43 [Tpopabotka MaTepuanon 2 17 OIIK-7-31 JI1.1J12.1 KM2 P5
nexuuu. [TonroroBka x OIIK-7-Y1 IIK 2.2
MpaKkTUIecKoi padore. B -3-31 I1IK-3-B1
paMKax BBIMOJHEHHUS
KypCOBO# paboThI
IIPOBOUTCS aHAIIU3 MOJENIEH
MAIIIHHOTO 00y4eHHS B
KOHTEKCTE BHIOpaHHON
3aJauu U ux
peamm3arms. /Cp/
5. ®POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON NOATOTOBKH
Kon KonTponpsHoe E[dio};efﬂeMHe B
KM MeponpHATHE ZMKAaTOPBL OIIPOCHI JITSI IOATOTOBKH
KOMIETEeHITHH
KM1 Yerasie onpocst aiist | OITK-7-31;11K-3-31 | Borpockhr:
KOHTpOJISL 1. O630p 33124, penraeMpIX aTOPHTMAMH MAITHHHOTO 00yYIEHHS
MaTepUaIOB JEKIUI 2. Kiaccuguxarys alIropuTMOB MAIIMHHOTO 00Y4CHUS
U MPOBE/ICHUS 3. JIuneiiHbple MOZIENH PErpecCuu
TeKy1ei 4. basucHsle QyHKINH
aTTecTaluy. 5. Perynspusanus
6. LleneBast GyHKIMS JOTUCTUUECKON perpeccuu
7. Perynsipuzanus JJOTHCTUYECKOM perpeccun
8. CtpykTypa HeipoHa

9. CtpyKTypa HEHPOHHOU CeTH

10. Tepuentpon

11. OGyueHnsT HSHPOHHOH CETH C TIOMOIIBIO AITOPUTMA 0OPaTHOTO
pacrpocTpaHeHusI OMNOKH

12. CtpykTypa gepeBbeB peleHnit
13. Bugsl pazaenstonmx GyHKIuit
14. O0Gy4enns nepeBa penieHIH

15. Anroputm Random Forest

16. Anroputm AdaBoost

17. Kackax kiraccupuxatopos

18. Knacrepuzanus

19. O6yuenue 6e3 yuautesnst

20. AnroputM k-means

21. Uepapxuyeckast KiiacTepu3anus




KM2

Bonpocs! s
KOHTPOJISt
CaMOCTOSTEIIEHON
paboTsl 1
MMOJTOTOBKH K
SK3aMEeHy

OIIK-7-31;I1K-3-31

Bormpocst:

3Ha4yrMble TapaMeTPsl, IO KOTOPBIM 11e71ec000pa3HO IPOBOANUTH
CpaBHEHHE Pa3IMYHBIX THHAMHYECKUX SKCIEPTHBIX CHCTEM.
OmnpeneneHne JIOTHIECKOH MOJIEITHN IPEACTABICHNS 3HAHIH.
Onpenenenue CTpaTeruy yrpapieHUs B OKCIIEPTHBIX CUCTEMaX U
MPUBEINTE KIACCU(DHUKAIUIO CTPATETHI.

dopManbHOe onpeeneHne MpoayKIroHHoi cuctemsl (o E.ITocty n
A Heroamy).

Benyume tenaeniuu B pazpadorke VIC a5 ecTecTBEHHO-SI3bIKOBBIX
CHICTEM.

I'naBHBIC HamMpaBiIeHUs! CTPYKTYPHU3ALUHU MPH MPOSKTUPOBAHUH
9KCHEPTHBIX CUCTEM.

Mertopl, IpUMEHsIEMbIE JIs1 TECTUPOBAHUS COBPEMEHHBIX 3KCIIEPTHBIX
CHCTEM.

OCHOBHBIE HallPaBJICHUS HCIIOJIB30BaHUS IPOOIEMHO/TIPEAMETHO-
opuenTrpoBanubix NC.

OCHOBHBIE Pa3IHIH MEXKIY OIXOI0M, HCIIONB3YIOMINAM yIpaBIsieMbIe
o0pasmamMu MpaByiIa, M IOIX0I0M, UCIONE3YIOMNM yIpaBIIseMbIe
o0pa3uaMu MOIYIH.

OCHOBHBIE THITHI IPOOIEMHBIX cpex u VIC

[Ipumeps! MpUMEHEHUS TEXHOJIOTH ANHAMHUYECKIAX KCIIEPTHBIX
CHCTEM.

[Tpumeps! ycnentHoro npumenenus texuonoruu SC.

HasnavyeHne MexaHN3Ma HHCIICKIINH B COBPEMEHHBIX SKCIIEPTHBIX
CHCTEMax.

OcHOBHBIE TPUYMHBI yCIIeXa COBpeMeHHON TexHonoruu JC .
IToHsATHS MHTErPUPOBAHHOTO NMPUIIOKEHUS, OTKPBITOIO IPHIIOKEHUS U
pacmpenesIeHHOro PHI0KCHNUS.

Paznuuns Mexay pabounMu IPOCTPAHCTBAMHU U MOAYISIMH
MPUKJIaTHON CUCTEMBI.

Crarudeckue U THHAMHYIECKHE 3a/1a9H.

Mertox nomcka penieHni B aIbTePHATUBHBIX IIPOCTPAHCTBAX TPH
HETOJIHBIX ¥ HETOYHBIX JIaHHBIX.

Mertop noucka pelieHuii B uepapXuu NpoCTPaHCTB.

Merton nmoucka perieHnit B OAHOM IPOCTPAHCTBE.

Mertoz noucka pemieHuii ¢ UCIOIb30BaHUEM HECKOIBKUX MOJIENIEH.
OcHoBHBbIE pexxuMbl padboTel IC.

ba3oBbIe THITEI AHarpamMM, HCITIONB3YEMBIE B METOJJOJIOTHH Pa3pabOTKH
OKCTICPTHBIX CHCTEM.

I'naBuble TenaeHu B pazpadotke C At 9KCHEPTHBIX CHCTEM.
JlocTonHCTBa 1 OCOOCHHOCTH CHCTEM, YIIPABISIEMbIX 00pa3aMu.
OcHoBHBIE ATarbl pazpadoTkn IC.

Hogslie nHanpasnenus 1, B KOTOPBIX 0003HAUMINCH CYIIIECTBEHHBIE
MPAKTUYECKHE YCIIEXH.

OCHOBHBIE aCTIeKTHI OpraHU3alUK 3HaHUH B pabodeii mamsaT u 6ase
3HaHuil OC.

OcHOBHbIE KOMITOHEHTHI cTatuueckoi DC.

OCHOBHBIE TapaMETPBI, ONIPEEIIOIINE CBOWCTBA IPEAMETHON
obmacT.

OTauuus apXUTEKTyphl JuHaMudeckoi 9C OT apXUTEKTyphI CTaTH-
geckoit IC.

OTiMyusi KOMMEPUYECKOW CUCTEMBI OT IMTPOMBIIIUIEHHON U JIEUCTBYIOIIETO
MPOTOTHUIIA OT UCCIEIOBATENBCKOTO

BasoBrlie cBolicTBa 00BEKTHO-OPUEHTHPOBAHHOTO ITOIX0/1a.

[Tpumepb COBpEMEHHBIX THOPHIHBIX HHCTPYMECHTAIBHBIX CPENCTB JUIS
CTaTHYECKUX SKCIIEPTHBIX CHCTEM.

[Ipumeps! CTATHYECKUX U ANHAMUYECKUX 3KCIEPTHBIX CHCTEM.
PesynbraTsl cpaBHeHMs Hanbosee pa3BUTON JTUHAMUYECKOH SKCIIEPTHOM
Cucremsbl G2 ¢ apyru-Mu KjlaccaMmy SKCHEPTHBIX CHCTEM.

OCHOBHBIE 3314/ MEXaHU3Ma BBIBOJA SKCHEPTHOI CHCTEMBI.
OcCHOBHBIE HanpaBleHUs NPAKTHUYECKUX YCIIEXOB UCKYCCTBEHHOTO
UHTEIJIEKTA.

OcHoBHBIE TeHIeHIUH B pa3paboTtke C 11 HeHPOHHBIX CeTeH.
OCO0EHHOCTH KaX[0TO 3Tala >KH3HEHHOTO IUKJIA SKCIIEPTHBIX CUCTEM.
OCOOEHHOCTH CEMaHTUYECKHX MOZEICH.

Otmrumst OC OT TPaIUIIMOHHBIX CHCTEM 00pabOTKH JaHHBIX.
ITapameTps! KITacCU(PUKAIIMN SKCIIEPTHBIX CHCTEM.

CocTaB 3HaHUIl B OKCTIEPTHBIX CUCTEMAaxX U OT KaKUX (paKTOPOB OH




3aBUCHT.
I'maBHBIC XapaKTEPUCTUKH THIIOB 3324, PEIIACMBIX IKCIICPTHON
CHUCTEMO}I.

Hasnauenue u riiaBHble QYHKIIUN YETBIPEX ITAMOB PAOOTHI
HHTEPIPETATOPA.

OCHOBHBIE XapaKTePUCTUKH HHCTPYMEHTAIBHBIX CPEJCTB VIS KaXKIOTO
tuna OBM.

OcHOBHBIE 4epTHI (PpeitMoBOro MoAXoAa.

CocTaB ¥ pOJIM yH4aCTHHKOB pa3paboTku IC.

5.2. IlepevyeHb padoT, BHINOJHAEMbIX N0 TUCHUTLINHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassanue
HHIIKATOPBI Coneprxanne padOThI
paboTsI paboThI .
KOMIETEeHIHH
P1 [IpakTnueckas OIIK-7-Y 1;I1K-1- BatiecoBckas kaccudukanus. OueHka napaMeTpoB MaTeMaTHIECKOM
pabota Nel V1;IIK-1-B1;IIK-3- | Mogenu 0ObEKTOB.
V1;IIK-3-B1
P2 [IpakTrueckas [TK-3-B1;IIK-3- EM-anroputm. O6y4enue ¢ nomoipto EM-anroputma st
pabota Ne2 VL;IIK-1-B1;IIK-1- | pacnpenenenus CtblofeHTa.
V1;0IIK-7-Y1
P3 IIpaktuueckas IK-3-B1;I1K-3- HckyccTBeHHBIE HEHPOHHBIE ceTU. Pacrio3HaBaHHE CUMBOJIOB TEKCTA C
pabora Ne3 YI;IIK-1-B1;ITIK-1- | moMoIisto CBEPTOYHBIX CETEH.
V1;0IIK-7-Y1
P4 IIpaktuueckas IK-3-BL;IIK-3- Pematonue nepesbs. [locTpoeHne peaonyx 1epeBbeB. AITOpUTM
pabota Ne4 YL;IIK-1-BI;IIK-1- | Gradient boosting.
Y1;0IIK-7-Y1
P5 Kypcosas pabora OIIK-7-Y 1;I1K-1- ITpuMepHBIe TEMBI KYPCOBBIX padoT:
Y1;IIK-1-B;IIK-3- | 1. Pa3paboTka cucTeMbl NPHUHATHS PEIICHNS HA OCHOBE MOJIEITI
VL;IIK-3-B1 MAIIMHHOTO 00yJeHHsI.

2. HpOBeCTI/I aHaJIU3 JaHHBIX C UCIIOJIBb30BAHUEM MOACIN MallIMHHOI'O
00y4eHwUs.

3. Pa3paboTKa CHCTEMBI HHTEIIIEKTYaIbHOTO YIIPABICHHS BUPTYaJIbHBIM
arcHTOM Ha OCHOBC MOACIIH MAallIMHHOT'O o6yqu1/151.

4. Pa3paboTka CHCTEMBI aHaIN3a TEKCTOBOH MH(POpPMAIIMU Ha OCHOBE
MOJCIN MAallIMHHOI'O O6y‘ICHI/I5I.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble 1S IK3aMeHa (onucaHue OWJIeToB, TECTOB M T.II.)

BOHpOCBI JJIsL OK3aMCHAaIlMOHHBIX OHUJIETOB:

O 02N DN A~ Wi —
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13.

14

15.
16.

17

18.
19.
20.

21

[TepuenTtpon

. OOy4eHns nepeBa penieHuH
Anroputm Random Forest
Anroputm AdaBoost

. Kackan knaccugukaropos
Knacrepuzanuus

O0ydenue 6e3 yaurens
Anroput™ k-means

. Mepapxmueckas KiacTepH3aris

. O630p 3amady, pemaeMbIX alTOPUTMAMH MAIIMHHOTO O0YICHUS
. Kimaccugukanust anropuTMOoB MalliiHHOTO 00y4eHHUs
. JInHeiiHbIe MOJIENH PETPECCUM
. basucusre QyHKIIN

. Perynsapuzanus

. LleneBast hyHKIMS JIOTHCTUYECKOI Perpeccuu
. Perynsapusanus norucrideckoit perpeccun

. CtpykTypa HelipoHa

. CTpyKTypa HEHpOHHOM ceTn
10.
11. O0Gy4eHnst HEHPOHHON CETH C MOMOIIBIO ANTOPHTMA 0OPATHOTO PACIPOCTPAHEHHUS OIIHOKI
. CTpyKTypa gepeBbeB pelieHnit

Busl pazaensionmx GyHKIui

DK3aMeHalMOHHBIN OUJIET COCTOUT U3 TPEX TEOPETUUECKUX BOIPOCOB.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OpraHu3arnus 3aHATHH 0 JUCIHUIUIMHE CTPOUTCS 0 OOBIYHOM TEXHOIOTUH MO BUAAM PaboT (JIEKIUH, TPAKTHUECKUE 3aHATHS,
TEKYIIMH KOHTPOIIb) B COOTBETCTBHH € pacnucanueM. OCBOEHHE AUCIUIUINHEI IPOMCXOAUT 110 OTAENBHBIM paszaenam. [1o kaxaomy
paszeny JUCIUIUIAHBI TPEeAYCMAaTPUBACTCS ayAUTOpHAs ¥ BHEAYTUTOPHAs ydeOHas paboTa, IPOBOIUTCS OayUTbHO-PEHTHHTOBAs
(TexymIas ¥ MPOMEKYTOIHAS 338 CEMECTP) aTTECTAllUs CTYJICHTOB B COOTBETCTBHH C KaJICHAAPHBIM YIEOHBIM IpaIKOM.

IIpu u3noxxenuu Teoperuueckoro Marepuana (Ha 100% seknuit) HCIoNb3y0TCA MyIbTUMEANITHbBIE HILTIOCTPATUBHBIE MaTepPHAbL,
HPH IPOBEACHUH NPAKTHYECKUX 3aHATHH — MHOTOBapHAHTHbIC YIIPR)KHEHUS U 3aJ]aHUs, BHITIOIHACMbIE, B TOM YHCIIE, HA
KOMIIBIOTEPAX C MCIOIB30BaHNEM ITAKETOB YHUBEPCAIBHBIX MATEMaTHIECKUX POTPAMM U CHCTEM KOMITBIOTEPHOTO UMHTAIIIOHHOTO
Mopenuposasus. [lo qucnuniamnHe mpexycMOTpeH OOIbIIO 00beM CaMOCTOSTENIFHON pabOTHI CTYICHTOB C HCTIOIB30BAHUEM
CPEICTB COBPEMEHHBIX MH()OPMaMOHHBIX TEXHOIOTHH.

OK3aMEHallMOHHAs OLICHKA!

OreHka "0TIMYHO" BBICTABISIETCSI CTYIEHTY, MOJTHOCTHIO OTBETUBILEMY Ha TPU TEOPETUUECKUX BOMPOCA IK3aMEHAIIMOHHOTO
Omiera, OOHapYKHBIIEMY BCECTOPOHHEE, CHCTEMaTHYECKOE U MTyOOKOe 3HaHHE YYeOHOro MaTepHara, IpeayCMOTPEHHOTO
MPOrPaMMOIf; YCBOMBIIIEMY OCHOBHYIO M 3HAKOMOMY C JOTIOJTHATEIBHOH JIUTEPaTypoil 1o IIPOrpaMMe; YMEFOIIEMY TBOPUECKH
OCO3HAHHO BBINOTHATH 33aHH, IPEAYCMOTPEHHbIE IIPOrPaMMOH; YCBOMBIIEMY B3aHMOCBSI3b OCHOBHBIX MOHSTHH U yMEIOIIEMY
NPUMEHSITh HX K QaHAIU3Y U PEIICHUIO IPAaKTHICCKHUX 3aa4; Oe3yIPEYHO BBIMOIHUBIIEMY B IIPOLIECCE H3YUCHHUS JUCIUIUIMHBI BCE
3aJaHus, IPEIyCMOTPEHHBIC (POPMaMH TEKYIIETO KOHTPOIIS;

OrneHKH "X0OpoIno" 3acIy>KUBAaeT CTYIECHT, OTBETHBIIHI TOJHOCTHIO Ha JIBA BOIPOCA SK3aMEHAIIMOHHOTO OHJIeTa M He OTBETUBIIUI
WITH OTBETHBIINI YaCTHYHO HA APYTOil BOIPOC, IPU STOM OOHAPYKUBIINI MOJHOE 3HAHUE Y4eOHOro MaTepuana,
TPEeIyCMOTPEHHOTO IPOrPaMMOIA; YCIICIITHO BHIIOJTHHUBIINI BCE 3a/IaHUS, TPEAYCMOTPEHHBIE ()OPMAaMH TEKYIIEro KOHTPOJIS;
OreHka "yIOBIETBOPUTEIBHO" BEICTABISCTCS CTYICHTY, OTBETHBIIEMY Ha OJMH TEOPETHIECKHUI BOIIPOC 3K3aMEHAIIMOHHOTO
Ouera, WM Ha ABa BOIIPOCA, HO JOIYCTHB IIOTPELIHOCTH B OTBETE;

OrieHKa "HEYIOBICTBOPUTENBHO" BBRICTABIISIETCS CTY/ICHTY, HE OTBETHUBILEMY HU Ha OMH BOIPOC SK3aMEHALIMOHHOTO OMIIeTa,
OOHapyXHBIIIEMyY IIPOOEITBl B 3HAHWH OCHOBHOTO MaTepHala, IPeayCMOTPEHHOTO TPOTrpaMMOii, JOIMyCTUBIIEMY ITPUHINITHATEHBIC
OIIMOKY B OTBETAX; HE BBHITIOHUBIIIEMY OT/IEIIbHBIC 3aJaHNs, IPETyCMOTPEHHBIE (DOPMaMH TEKYIIETO KOHTPOIIS.

OueHka 3a KypcoByio paboTy:

Or1eHKa «OTINYHO» CTABHUTCS, €CIH:

— KypcoBasi pab0oTa BBIIIOJIHEHA B IIOJTHOM 00BbeMe B COOTBETCTBYET 3a/1aHHIO;

— MOACHUTENbHAS 3allICKa COCTaBIEHa aKKypaTHO, MOCIE0BATEIbHO C y4eTOM TPeOOBaHHH CTaHAAPTOB 110 COCTABICHUIO
TEKCTOBBIX IOKyMEHTOB;

— TIPaKTHYeCcKasi 4acTh KypCOBOM pabOTHI BEITOJIHEHA B ITOJTHOM 00BeMe, IporpaMMa — Ha&xkHa, 3 (heKTHBHA, NMeeT yIOOHBIIH
M0JIb30BATENbCKUI HHTEPQENC;

— BBINOJHEHHE KypCcOBOM pabOThI MPOXOAUIIO B MOJIHOM COOTBETCTBUHU CO CPOKAMHU KYPCOBOTO MPOEKTUPOBAHHUS;

— 3aIMTa KypcoBOi padOTHI MPOBEIeHa TPAMOTHO € IEMOHCTpAIHell BCeX BO3MOKHOCTEH pa3pabOTaHHOTO IIPOrpaMMHOTO
CpelcTBa.

O1eHKa «XOpOIIO» JOITYCKAeT:

— HEKOTOPHBIC OTCTYIUICHHUS OT rpadrka BHITOIHEHUS KYPCOBOTO IPOSKTHPOBAHNS;

— CyIIECTBOBAHUE HE3HAUUTENIFHBIX IIOTPEITHOCTEH B O(OPMIICHHNH MOSCHUTENBHOH 3aIICKN W TIPOTPaMMEI (TIPAKTHYECKOH JacTH
KypCOBOi1 paOoTHI).

— CYIIECTBOBAaHHE HEOOMBIINX 3aMEYaHUH K MHTEp(EHCy 1 YCTOHINBOCTH IIPOrPaMMBI (IIPaKTHYECKOH YacTH KypcOBOH pabOTEI).
Or1eHKa «yIOBJIECTBOPUTEIIFHOY JIOMYCKAELT:

— CyIIECTBOBAHHUE OMMOOK, HETOYHOCTEH M HEMOCIESI0BATEIFHOCTH IIPH COCTABICHUH MOSICHUTEIFHOH 3aIHCKY;

— 3HaUMTeIbHbIE OTCTYyILIeHHs oT TpeboBanuii ECK/I npu BbInonaHeHun rpaduyueckoit 4acti padoThl;

— OTCYTCTBHE CAMOCTOSTEIIHBHOCTH M TBOPYECKOTO ITOAXO0/a IIPH Pa3paboTKe MporpaMMBl;

— CyIIECTBOBAHUE HE3HAUUTEIIFHBIX IIOTPENTHOCTEH B paboTe IpOrpaMMEl;

— 3HAYUTEIBHOE OTCTYILICHHUE OT CPOKOB BBITIOTHEHHS KypPCOBOH PabOTHI;

— HEIOCTATOYHO IPaMOTHY!O 3aIUTy U HEMONHYIO JEMOHCTPAIHIO BO3MOXKHOCTEN pa3pab0TaHHOIO MPOrpaMMHOIO MPOAYKTA.
Or1eHKa «HEYOBICTBOPUTEIIFHO) JIOITYCKaeT:

— HECOOTBETCTBHUE KYPCOBOH pabOTHI 3a/JaHUIO;

— OTCYTCTBHUE ydeTa TpeOOBaHHMI CTaHIAPTOB 10 OPOPMIICHUIO TEKCTOBBIX JOKYMEHTOB P COCTABJICHUH ITOSCHUTEILHOMN 3aIIMCKH;
— oTcyTCcTBHUE ydera TpeboBanuii crannaproB ECKJI npu BeITONIHEHHN TpadhUIecKor 9acT paboThI;

— CYIIECTBOBAHHUE OMIMOOK M HETIOCIEA0BATEIFHOCTH B paboTe IIPOTrpaMMEL;

— 3HAYUTEIBHOE OTCTYILUICHHUE OT CPOKOB BBITIOTHEHHS KypPCOBOH PabOTHI;

— HECIIOCOOHOCTB IPaMOTHO 3aIUTHTH KYPCOBYIO padoTy.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTAaBUTCIIN 3arnaBue bubnnoreka I/I3,E[aTeJ'IBCTBO, rog




ABTODBI, COCTaBUTENH 3arnasue bubanoreka W3naTenbcTBO, TOI
J1.1 | Anmaiigus 3. MamHHOe 00y4ueHe: HOBBIH Bbubmorexa MUCuC M.: AnpninHa [Ta6numep, 2017
HCKYCCTBCHHBIN MHTEIUICKT:
Tep. ¢ aHIIIL
6.1.2. JlonosiHuTEIBHASA JIUTEPATYpPa
ABTODBI, COCTaBUTENH 3arnasue Bubanoreka W3naTenbcTBO, TOI
JI2.1 |Iapmnos C. 1. CucteMbl HCKYyCCTBEHHOTO OnexTpoHHas OuOIMOTEKA Tomck: Tomckuit
MHTEIUICKTa: y4eOHOe ITocoome rOCyIapCTBEHHBIN
YHUBEPCHUTET CUCTEM
YIIpaBJICHUS U
pannosnekTponuky, 2011
J12.2 | Cortnuk C. JI. [IpoexTupoBanue cucreM DnexkTpoHHas OubIMoTeKa Mocksa: nTepHer-
HCKYCCTBEHHOTO MHTEIUICKTA! YHHBepcHUTET
Kypc: yaeOHOe mocodme WudopmarronHbIx
Texnonoruit (MHTYUT), 2007
JI2.3 | CemeHos A., WuTennexryanbHbIe CUCTEMBI: DnexkTpoHHas: OubIMOTEeKa Openoypr: OpeHOyprekuit
ConoebeB H., y4eOHOe mocodne rOCyIapCTBEHHBIN
UYepnonpynosa E., yHuBepcuret, 2013
Iprankos A.
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3arnaBue Bbubmmorexa W3 narenscTBO, o
JI3.1 |Kyxapenko b. T VHTerekTyansHble CHCTEMBI 0 | DJIEKTpOHHAs: OMOIHoTeKa Mocksa: Anetanp/MI'ABT,
TEXHOJIOTHH: ydeOHOe mocodue 2015
JI3.2 | Slcauuxknii JI. H. BBenenue B uCKycCTBEHHBIHI bubmnorexka MUCuC M.: ACADEMIA, 2005
MHTEIUIEKT: y4el. mocodue mst
CTYZ. BY30B, 00yHY. I10 CIIel.
010100 "MaremaTuka"
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
OwnnaitH cumMynsTop paboThl HEHPOHHOHN CETH. https://playground.tensorflow.org/
D1 | [OnexrponHslii pecype] Pexum goctyna:
https://playground.tensorflow.org/ cBoOOHBII
6.3 Ilepeuennb MPOrpaMMHOTO odecnedeHust
I1.1 |Microsoft Visual Studio 2015
I1.2 | Microsoft SQL server 2016
113 Microsoft Office
1.4 |LMS Canvas
I1.5 |MS Teams
1.6 | Python
I1.7 | OC Linux (Ubuntu) / Windows
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
N.1 |IlonHOTEKCTOBBIE POCCUIICKHE HAYIHBIE KYPHAIIBI U CTAThU:
N.2 |— Hayunas snexrponnas oudnnoreka eLIBRARY https://elibrary.ru/
N.3 |— [HomHOTEKCTOBBIC NENOBBIC MyOIMKAIIE HHPOPMAreHTCTB U Mpecchl o 53 otpacisiM https://polpred.com/news
N.4 |— Poccuiickas I'ocynapcTBenHas oubnmmroreka https:/www.rsl.ru
N.5 |— Eaunoe okHO mocTyma K HHGOpMAIMOHHBIM pecypcam http://window.edu.ru
N.6 |Hnoctpanusie 6a3wl gaHHbIX (Hoctyn ¢ IP agpecoB MUCuC):
N.7 |— ananutHyeckas 6a3a (mHOekchl nuTupoBanus) Web of Science https://apps.webofknowledge.com
N.8 |— anammTHyeckas 06a3a (MHIEKCHI HUTHPOBaHUs) Scopus https://www.scopus.com/
.9 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.10 |— HayuHbIe )KypHaAIBI n3narenbeTBa Elsevier https:/www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenne OcuHarenne
JI-529 KoMmbroTepHbIi Kitace JIOCKa aylIWTOpHAs MapKepHas, KOMIUICKT ydeOHOH mebenn

Ha 32 pabounx mecta, 22 [TK




JI-538a

VYueOHas ayguropus:

JOCKa ayOWTOpHAas MapKepHas, OSKpaH IPOCKIHOHHBIH,
NIPOEKTOpP TOPTATUBHBIM, CTALMOHApHBIE KOMIBIOTEPHl 10
IT., KOMIUIEKT Yy4eOHOIl MeOenu, MakeT JUIIEH3UOHHBIX
nporpamm MS Office

JIro6oii KOpILyC
MynbTuMeauitHast

YuebHass ayauTopust s TPOBEACHHS
3aHATHH JICKIHOHHOIO THIA W/WIKW IS
MIPOBE/ICHUS IPAKTUYECKUX 3aHATHUI:

KOMIUJIEKT y4yeOHoi Mebenu 10 36 MecT i 00yqarouiuxcs,
MyIBTHMEIUHHOE  00OpyHOBaHHE, MarHHTHO-MapKepHas
Jocka, pabodee Mmecto mpemonasarens, I[IKc moctymom k
UTC «Muteprer», DUOC yHHBepcuTeTa depe3 IHYHBIA
kabuHer Ha 1tuiatgopme LMS Canvas, IUIIGH3MOHHBIC

nporpamMmsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

Bce Buzbl yueOHON paboThl, yKa3aHHbIE B JUCIUILIMHE MOTYT ObITh OCYIIECTBIICHBI C TPUMEHEHHUEM JIMCTAHIIMOHHBIX W/HIIN
JIEKTPOHHBIX 00PA30BATENBHBIX TEXHOJIOTHH (3JIEKTPOHHBIX KYPCOB, CUCTEM BUJICO-KOH()EPEHIICBSI3H, YAAICHHOTO HOIKIIIOUSHUS K
BBIYHCITUTEIIFHBIM PecypcaM Ja00paTOPHBIX W/UITH MPaKTHIeCKHX paboT). CooTBeTCTRYOMIAs HH(GOPMAIIXSA O BPEMEHH U CIIoco0e
MOJIKITIOUESHUSI JIOBOAUTCSI IIOCPEICTBOM PACIMCAHUs 3aHATHH, KypaTOPOM IPYIIIbI, PYKOBOJUTENEM 00pa30BaTEIbHON MTPOrPaMMBbl
WITH HEIOCPE/ICTBEHHO IPENo/IaBaTeieM, BEAYIIIUM 3aHITHSL.

B COOTBETCTBUY C pacIUCAHUEM 3aHITHIl CTYCHTHI CAMOCTOSTEIILHO IPOPa0ATHIBAIOT MAaTEPUA BbIIAHHBIH [epe]] O4epPeaHON
JICKIUEH (YUTAIOT JIUTEPATYPy, IPOBOASAT ITOMCKOBEIC HCCIIeNoBaHus B ceTH Internet). [lepen BBITOTHEHHEM MPAKTUYECKUX PaOOT
CTY/ICHTBI 03HAKaMJIMBAIOTCS ¢ pabOTOM U CaMOCTOSITENILHO IPOpadaThIBalOT HeOOX0ANMBIN MaTeprai. [Tocse BeinomHEHNs paboT
CTY/ICHTBI CAMOCTOSITESILHO ITPOBOISIT aHAIIM3 HPOJIENIaHHON PabOThI M TOTOBSIT OTYETHI 110 HUM.

All types of educational work specified in the discipline can be carried out using remote and/or electronic educational technologies
(e-courses, video conferencing systems, remote connection to computing resources of laboratory and/or practical training sessions).
Relevant information about the time and method of connection is provided through the schedule of classes, by the curator of the
group, the head of the educational program or directly by the teacher leading the classes.




