MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienne noaroroBku/cnenuaibHocts: 01.04.02 [pukiagHas MaTeMaTHKa 1 HHGOPMATHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: MaremMaTrudeckoe u nmporpammMHoe¢ odecneueHue
BBIYHCIUTEJIbHBIX MAIIUH 1 KOMIIBIOTEPHBIX cereii

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
TEXHOJIOI'MA UHTEJUJIEKTYAJIBHOI'O AHAJIM3A JIAHHBIX

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06.05.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

2 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

2 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:
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Ka(bez[pbl WaeHTudHKaTop R9a563c96-VarshavskyPR-efb4bbd BapIJ_IaBCKI/II/I

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa HOIIHCH)

3BaHUE)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lesb ocBOeHUS] THCHUIIMHBI. V3ydeHHe TEXHOJOTHI HMHTEIUICKTYaJIbHOTO aHAM3a JaHHBIX U
MaIIMHHOTO OO0Y4YeHHs B 3a/Javyax IOoHcKa WH(popManuu, oOpabOTKM M aHajau3a JAHHBIX, a TaKXKe
npuoOpeTeHne HAaBBIKOB HCCleqoBaTeNsl JdaHHBIX (data scientist) m pa3paboTuMka MaTEeMaTHYECKUX
MoJieNieil, MeTOJIOB U allTOPUTMOB aHAJIN3a JAHHBIX.

33[{3‘11/1 AUCHHUITIMHbI

- OcBoeHUE OCHOBHBIX MOJIEJIEN U METOA0B TEXHOJIOIMI MHTEUIEKTYaJIbHOTO aHA/IN3a JaHHbIX.;

- [IpuoOpereHne HaBbIKOB 0 PeATU3alMK U IPUMEHEHHUIO YKa3aHHBIX MOJEJIEeH U METOJI0B.;

- [IpnoOpeTeHne HaBBIKOB 110 IPUMEHEHUIO IPOIPAMMHBIX CPEJCTB, B KOTOPBIX PEaJIn30BAHbI
YKa3aHHbIE MOJEIU U METO/BL.;

- ®OopMHUPOBAHKE YCTOMYMBBIX HABBIKOB AHAIN3A PEAJIbHBIX JAHHBIX C IIOMOIIBIO U3YYECHHBIX

MCTOOOB..

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-2 Criocob6eH npuMeHSTh
METO/Ibl TPOCKTUPOBAHUS
ISt 0OecTieyeH st
pean3aluu pe3ysibTaToB
aHaiM3a

NI-1nk-2» @opmanusyer
OTIFICAaHUSI OM3HEC-TIPOIIECCOB

3HATh!
- QITOPUTMBI aHAIN3a 60JIBIIUX 00BEMOB
uH(popMauu;;

- METO/Ibl IOCTPOEHUSI OU3HEC-TIPOLIECCOB;.

YMETh:
- peayin30BaTh AITOPUTMBI aHATH3A
OobpIINX 00BEMOB TaHHBIX;;

- peasin30BaTh METOIbI TOCTPOCHHUS
OM3HEC-TIPOIIECCOB;.

ITK-7 Crocoben
MJIAaHUPOBATh PA3BUTHE
UH(GOPMAIIMOHHBIX CUCTEM
7 TEXHOJIOTHH

N-1nk-7 @opmynupyer
TEH/ICHIIH Pa3BUTHS
MH(POPMALMOHHBIX
TEXHOJIOTHI1

3HATh!
- OCHOBHBIE MOJXO/bI K peaIn3aluu
METOJI0OB MCKYCCTBEHHOTO MHTEJUIEKTA JIJIst
aHaJIM3a JaHHbIX;;

- COBPEMEHHbIE TEHJCHIINH Pa3BUTHUS
MH(POPMALIMOHHBIX TEXHOJIOTHH;.

YMETh:

- peaJin30BbIBaTh COBPEMEHHBIE MOIXO/IbI
K IIOCTPOCHHIO METO0B aHAJIN3a IaHHBIX;
- OCBauBaTh COBPEMEHHbBIE
MH(POPMALMOHHBIE TEXHOJIOTHH;.

IIK-7 Cnocoben
MJIAaHUPOBATh PA3BUTHE
UH(GOPMAIMOHHBIX CUCTEM
7 TEXHOJIOTHH

N/-2nk-7 Betbupaer u
MPEJCTABIISIET PE3YIbTATHI
METO/IOB Pa3BUTHS
WH(POPMAIMOHHBIX CHUCTEM U
TEXHOJIOT Uit

3HATh:
- COBPEMEHHBIE CHCTEMBI YIIPaBICHUS
0azaMM JaHHBIX;;

- apXUTEKTYpPbl HHPOPMAITHOHHBIX
CHUCTEM;.

YMETB:
- OCYILECTBJISATH TIOUCK U BBHIOOP

MOJXOISIINX AITOPUTMOB aHAJIN3a
JTAHHBIX JUISl PELIEHUS ONPEIEIEHHBIX
3aja4;;




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- OCYIIECTBIISATh OUCK CYIIECTBYIOIINX
OUOINOTEK aNTOPUTMOB JUTSL UX
HPUMEHEHHSI B HHPOPMALMOHHBIX
CHCTEMaX;.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurumHa OTHOCHTCS K OCHOBHOM Mpo(ecCHOHANBHOW 00pa3oBaTelbHON Iporpamme
MaremaTiueckoe M NPOrpaMMHOE OOECIiCUeHHE BBIYMCIMTENBHBIX MAaIIUH M KOMIIBIOTEPHBIX CETel
(manee — OIIOII), nanpaBnenus noarotoBku 01.04.02 Ilpuknagnas maremMatuka W HH(QOpPMATHKA,

ypOBeHb 00pa30BaHMsl: BbICIIee 00pa30BaHuE - MarucTpaTypa.

bazupyercs Ha ypoBHE cpeHero o0iiero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP) KAHUE JUCIHUITJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Mertonbl BEIACICHUS U 20 2 3 3 3 - - - - - 11 - Iloozomogka K 1adopamoproii pavome: Jns
0TO0pa MPHU3HAKOB. BBITIOJTHEH S 3aJaHui 110 TabopaTopHOit paboTe
MeTobl CHUXKECHUS HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
Pa3sMEepHOCTH. 3a/1a4H BBITIOJHEHHS Ta00paTOpHO# paboThI, a
1.1 MeTob! BBIICTICHUS U 20 3 3 3 - - - - - 11 - TaK )K€ U3yYUTh BOTIPOCHI BAPHAHTOB

0TOOpa MPHU3HAKOB.
MeToabl CHHXKEHUS
pa3MepHOCTH.

00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzene "MeToasl HOCTPOEHUS
AJITOPUTMUYECKUX KOMIIO3ULMIL." MaTepuaity.
Merton rimaBubix koMrouneHT PCA. HeoG6xogmnmo
HAMTH ONITUMAJIFHOE TIPEICTaBlIeHHe Habopa
JTAHHBIX C IIOMOIIBI0 METOA TTIaBHBIX
komnoHeHT (PCA) u kputepueB otdopa
KOMIOHEHT. [1ops10K BHITTONHEHHS pabOoThI:
NeHaseanueCcbuika 1.Bank Marketing Data
Sethttp://archive.ics.uci.edu/ml/datasets/Bank+
Marketing 2.Abalone Data
Sethttp://archive.ics.uci.edu/ml/datasets/Abalon
e 3.Forest Fires Data
Sethttp://archive.ics.uci.edu/ml/datasets/Forest+
Fires 4.Student Performance Data
Sethttp://archive.ics.uci.edu/ml/datasets/Student
+Performance 1.CrenepupoBarb Habop
JIaHHBIX IPON3BOJILHOM pa3MepHocTH d,
HaTpuMep, METOIOM
«sklearn.datasets.make blobs», nim
peanu30BaTh AITOPUTM U OJTHOTO U3
npumepoB u3 6a3sl UCI Machine Learning
Repository
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(http://archive.ics.uci.edu/ml/index.php) ¢
JIOCTaTOYHO OOJIBIINM HAOOPOM MPHU3HAKOB.
2.IToxyuuTh AUCTIEpCUH 3HAUCHUH KOMITOHEHT.
3T0 MOXHO CIeJaTh C MOMOILBIO Kiacca
«sklearn.decomposition.PCA» u atpubyra
«explained variance ». 3.0OmpenenuTs
HOPOTrOBBIE 3HAYCHHS TUCIICPCUH KOMIIOHEHTC
nomo1elo: mpasuia Kaiizepa; npasuiia
CIIOMaHHOM TPOCTH; «METOJA JIOKTSI».
4.ITocTpouTh AMArpaMMBbl, HaIIpuUMep, ¢
nomouipto Merona «matplotlib.pyplot.bar»,
OTMETHUTH Ha JUarpaMme rnoporoBbi€ 3HAUYCHUSA
0 Kak1oMy Kputeputo. 5.IIpuMeHuTs MeTon
PCA c xonnuecTBOM KOMIIOHEHT, HOJIYyYEHHBIM
Ha OCHOBE OJIHOTO U3 KPUTEPHUEB.

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], .3
[6], n.4

Mertonbl OCTpOEHUS
AITOPUTMHUYECKUX
KOMITO3UIIUH.

20

11

2.1

MeTtobl IOCTPOCHHUS
AITOPUTMHUYECKUX
KOMITO3ULUH.

20

11

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAOOpaTOpHOU paboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 H3yYEHHOMY B
paszzgene "MeTo sl HOCTPOCHHUS
aJTOPUTMUYECKUX KOMITO3UIUI." MaTepuay.
Anroputm AdaBoost. Peanm3oBate anroputm
AdaBoost st pemeHns 3agauu
knaccupukanun. [Iporecc penreHus T0mKeH
otoOpaxkaThes Ha popme. B xauecTBe 6a30BBIX
MoJIeNiell MOYKHO HCIOJIh30BaTh decision stump
(0IHOYPOBHEBBIC ICPEBbsI penicHui). B
Ka4ecTBE S3bIKa PeaTH3ani MOXKHO
HCTIONB30BaTh JIFO00I1 A3BIK
MIpOTpaMMHpPOBaHM. B mporpaMme 10mKHO
3a1aBaThCs KOJMIECTBO OA30BBIX MOJAEIEH.
Heo6xonnmo npuMeHHUTS pa3paboTaHHBII
aJTOPUTM JJIsI PA3IMYHBIX 3HAYCHHUI




KosmuecTBa 6a30BbIX Mojeneid. OLeHUTh
TOYHOCTH KJIaccuukanuu. [lonyyeHHbie
pe3ynbTaThl 0TOOpa3UTh B TaOJIMIE U HA
rpaguke. CrenaTh BEIBOJ 00 ONTHMAIEHOM
3HAUEHHUHN KOJINYECTBa 0A30BBIX MOJIEIICH.
[Tocne oOydueHws anropuT™Ma HEOOXOIMMO
[IPOBEPUTH €T0 YCTOWIMBOCTD. JlJIsl 3TOrO
CJIeyeT YAAINTh HEKOTOPBIC 3aIHCH U3
00yJaromnero MHO)KECTBA U IPOBEPUTH paboTy
(xayecTBO KJIaccU(UKALIUK) HA TOH ke
TECTOBOH BbIOOpKE. BRIMOIHUTE HaHHYIO
nporenypy Tpu pasa. ChopMupoBaTh TabIUILY,
Ha Ka&)XXJIOH CTPOKe KOTOPOH OYAYT COAepKaThCs
JlaHHBIE 00 00IIeM KOJIMYECTBE 3amuceil B
oOyuaroleil BBIOOpKe, KOJIMYeCTBE 00OHEKTOB B
TECTOBOM BBIOOPKE, KOINYECTBE IIPABHIBHO
KIIacCH(UIIMPOBAaHHBIX U KOJINIECTBE
HETIPAaBUIIBHO KITACCH(UINPOBAHHBIX OOBEKTOB.
CpaBHUTH pe3ynbTaThl. AJTOPUTM CIEAYET
peann3oBaTh Ul OTHOTO M3 CIEAYIOIINX
npumepoB u3 6a3sr UCI Machine Learning
Repository
(http://archive.ics.uci.edu/ml/index.php). ITo
YKEJaHUIO MOYKHO HCIIOJIb30BaTh JIPyrue
MHOXECCTBA JaHHBbIX.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], n.4
[5], .5
[6], n.4

Heiipocern, oOyueHwme ¢
yuuTenem u 6e3
YUUTEINS, aITOPUTM
oOpaTHOTO
pacnpocTpaHeHust
omnoOku, softmax cioi,
TIyOOKHE CETH.

20

11

3.1

Heiipocern, oOyuenwue ¢
yauTenem u 6e3

20

11

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "Heitpocetn, o0yueHuUe ¢ yIUTEIEM U
0e3 yuuTels, anropuTM 00paTHOTO
pacmpocTpaHeHus omuoOKH, softmax coi,
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YUUTENS, aITOPUTM
00paTHOTrO
pacnpoCcTpaHCHUs
omnOKH, softmax ciroi,
TITyOOKHE CeTH.

rinybokue cetu." matepuany. HeilipoHHsle ceTu.
Pa3paboTats u peann3oBaTh HEHPOHHBIE CETH
JUIsl peIlIeHNs 3a1a4l Kiaccu(uKanuy.
I'paduxu oOyueHNsI HEHPOHHBIX CEeTEeH
npuBecTH B ot4éTe. Cenars BBIBOJ O Hamboee
[IEPCIEKTUBHON apXUTEKTYype HEMPOHHOU CETH
JUIsl pelIeHUs] TOCTABJIEHHOM 3ai1auu. Mo>XHO
MIOJIL30BATHCS JIFO00H Cpeoi WitH TI0OBIM
HabopoM OMOIHOTEK T Pa3paboTKH
HEUPOHHBIX CeTeH. B mporpaMmMe NOIKHBL
HCTIONB30BaThCSI HECKOJIBKO apXUTEKTYP
HEHPOHHBIX ceTeil (MHHUMYM TpHU U3
PacCMOTPECHHBIX Ha HCKHI/IHX) C pas3sjIMYHbIMH
CBSI3IMH MEXly HEHpOoHaMH, ¥ QyHKIHSIMHU
akTuBanuy. Heo0XoaumMo NpuMeHHUTh
pas3IMYHbIE METO/IBI 00YIEHHST HEHPOHHBIX
ceTell (pa30ueHus 00YJarONIIX MHOKECTB).
O1EHUTh TOYHOCTD KITaCCH(UKAIIHH.
[MoxyueHHbIE pe3yabTaThl 0TOOPA3UTE B
TabmuIe u Ha rpaduke. CaenaTh BEIBOI 00
ONITHMAJIBHOHN apXUTEKTYpe HEHPOCETH.
OO0ydJaTs U TECTUPOBATh HEHPOHHBIE CeTeH
MIPOBEPUTH IS OJTHOTO U3 CIACAYIOIINX
MIPUMEPOB U3 6a3bl
UCIMachineLearningRepository
(http://archive.ics.uci.edu/ml/index.php).
Yka3aHHBIC MHOXECTBA CIIE/IyeT pa3/ielInTh Ha
00y4aloIIyro, TECTOBYIO ¥ BAIMAALMOHHYIO
BBIOOpPKH. [10 *KeTaHUI0 MOXKHO HCIIOJIB30BAThH
JIpyrHe MHOKECTBa JJaHHBIX.

H3yuenue mamepuanog 1umepamyprbix
UCHIOUHUKOB:

[2], m.4
[3], m.2
[6], 1.5

Meps! nHGOpPMALINH B
cucreme. Mupopmanms
1 CaMOOpTaHHU3aIHs
CHCTEM.

20

11

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIMMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3a]1a4 BBITIOJTHEHNUS J1JaO0paTOPHOH paboTsI, a
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SBOIIOIIMOHHOE
MOJICIUPOBAHKE U
TeHETUYECKUE
AITOPUTMBIL.

TaK K€ U3YYUTh BOMPOCHI BAPHAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
paszzaene "Mepbl HHQOPMAIMH B CHCTEME.

Nudopmarnus 1 caMOOpraHU3anus CUCTEM.

4.1 Meps! nHGOpPMALINH B 20 3 3 3 - 11 OBOJIOIIMOHHOE MOJICITUPOBAHHE 1
cucreme. Muapopmanms TEHETUYECKHUE AJITOPUTMBL." MaTepHaiy.
1 CaMOOPTaHHU3AIH «"eHeTHYECKHE ANTOPUTMBDY 3aTaHHeE.
CHCTEM. CMmonennpoBaTh paboTy TEHETHIECKOTO
DBOIIOIUOHHOE anroput™a. Co3aaTh HOMYJIAIHIO,
MOJIETIMPOBAHUE 1 CMO/JICNIUPOBATh MOILIATOBOE BHIIIOIHEHHUE
TeHETHYECKUe onepanuii oTbopa, pa3MHOXKEHHUS, MyTalllH,
AJITOPUTMBI. HUHBEPCHUH.
H3yuenue mamepuanoe 1umepamyprbix
UCMOUHUKOG:
[4], n.2
5 Moauduxanuu 27.7 4 4 4 - 15.7 Iloozomogka K 1adopamoproii pavome: Jns
TeHEeTHIECKUX BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
JITOPUTMOB. HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY H
OBOJIIONNOHHBIE 3a71a4M BBITIOHEHMS 1TaOOpaTopHOil paboThI, a
anropuTMbl. OCHOBBI TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
NPUHATHUS PELICHUH 1 00paboTKH pe3yIbTaTOB 110 U3YIEHHOMY B
CUTYaLIMOHHOTO paznene "Monudukanuyu reHeTHUECKUX
MOJICITUPOBAHHUSL. AITOPUTMOB. DBOIOLIMOHHBIE AJITOPUTMBIL.
5.1 Monupuxanuu 21.7 4 4 4 - 15.7 OCHOBBI IPUHATHS PEIICHUH U CUTYallHOHHOTO
TeHETHYECKUX MozenupoBaHus." Matepuany. «I'eHeTnueckue
ANTOPUTMOB. anropuTMel» 3anaHue. [Ipu3HaKH KOAMPYIOTCS
DBOJIOIMOHHBIE no koxy I'pes. [lpusHak konupyeTcs TeTpaioi
anroputMbl. OCHOBBI out. OyHKIMS TPUCTIOCOOICHHOCTH 3a/1aETcs,
NPUHATHUS PELICHUH 1 HarpuMmep, Kak MaKCHMaJIbHOE YHCIIO TI0 KOy
CUTYaLIMOHHOTO I'pes. Ilonb3oBarens 3amaét: 1.KomuuecTBo
MOJICTTUPOBaHMSI. oco0eil B HauanbHOH ITOITYJISIIAN.
2 .KonngecTBo 3110x. 3.BeposaTHOCTE MyTaIH.
4.BepoATHOCTh UHBEPCUHU.
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[4], n.3
3a4er ¢ OLEHKOi 0.3 - - - 0.3 -
Bcero 3a cemectp 108.0 16 16 16 0.3 59.7
Hroro 3a cemecTp 108.0 16 16 16 0.3 59.7




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memoovi gvidenenus u ombopa npusnaxos. Menmoowl CHUdCeHUs pasmepHOCmu.

1.1. Metonpbl BblIeNIeHUsI U 0TOOpa MPU3HAKOB. METO bl CHUXKEHHS Pa3MEPHOCTH.
Mertoap! BeIACTICHUS U OTOOPA IPU3HAKOB. METObl CHUKEHHS Pa3MEPHOCTH...

2. Memoodul nocmpoeHnus ai2opummuyeckKux KOMROUYU.

2.1. MeTo1bl TOCTPOCHUS AITOPUTMHUYECKUX KOMITO3UIIUH.
MeTo1pl TOCTPOEHUS AITOPUTMUIECKUX KOMITO3UIIUA.

3. Heupocemu, obyuenue ¢ yuumenem u b6e3 yyumens, ai2opumm 00pammuo20 pacnpoCcmpaneHis
owubku, softmax ciou, 21yboKue cemi.

3.1. HeiipoceTn, oOyueHHEe ¢ yuuTeneM 1 0e3 yIUTesl, alroOpuT™M 00paTHOTO PaclpoOCTpaHEHHUS
omunoOKu, softmax cioi, rmy0oKue ceTu.

Helipocetn, oOydeHnune c¢ yuutesneM u 0e3 ydyuTens, alrOPUTM OOpaTHOrO paclpoOCTPaHEHUS
omn6Oku, softmax cioii, rmyOOKue CeTH..

4. Mepbl qu)ODMCluMM 6 cucmeme. HHd)ODMCZL{ZUl U camoopezaruzayus cucniem. 960]”0141/[0HHO€
MO@@ﬂuDOSdHue U ceHemuuyecKue ajicopunmmbl.

4.1. Mepsl unopmanuu B cucteme. MHdopmanus u camoopranuzanus CUCTEM.
OBOJIIOLMOHHOE MOJEIIMPOBAHUE U TEHETUYECKUE AJITOPUTMBI.

Mepsl uadopmanuu B cucteme. MHpopmManus U camMOOpraHU3alisl CHCTEM. DBOIIOIMHOHHOE
MOJICJIUPOBAHUE U T€HETUYECKHE AITOPUTMBI..

J. Moduqbukauuu 2EeHEeMU4YeCKUxX ajilcopummaos. 960ﬂl0uu0HHbl€ ajeopummabl. Ocnosuvl NPUHAMUA
pemeHuﬁ u cumyauyuoOHHo20 MO@@]ZMDOGCZHM}I.

5.1. Monudukanuy reHeTHYeCKUX aJlfOPUTMOB. DBOIIOLUOHHBIE aTOPUTMbI. OCHOBBI
MPUHATUSA PELICHUN U CUTYallUOHHOTO MOJEINPOBAHUS.

Monudukanuy reHeTHYeCKUX ajJrOpUTMOB. DBOJIOIUOHHBIE alrOpUTMbl. OCHOBBI MPUHATHS
pELICHUN U CUTYallHOHHOTO MOJEIINPOBAHUS..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. MeToapl CHUKEHUSI pa3MEPHOCTH;
2. MeTtobl TOCTPOCHUSI ANTOPUTMUYECKUX KOMITO3HITHH;
3. ApXUTEKTYpBl HEHPOHHBIX CETEM;
4. DBOITIOIHMOHHOE MOJIETUPOBAHUE Y T€HETUYECKHUE aJITOPUTMBI;
5. Moaudukanuu reHeTUIeCKUX alrOpUTMOB.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Peanmm3anus Merona cHrxkeHus pasmepHoctu PCA;
2. Peanu3zanus anropuTMa aaanTUBHOIO OYCTHHTa;
3. Peanuzanus u uccienoBaHue padoThl HEHPOHHBIX CETEH € Pa3IMYHBIMU apXUTEKTypaMUu;
4. Peanu3anus 1 uccieoBaHue paboThl FTEHETUYECKOTO aJrOpUTMa.
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3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3aryiaHupOBaHHbIE PE3YIbTAaThl 00Y4YEHNUS 110

Howmep paznena

OreHoUHOE CpE€ACTBO

A — Konanr JUCITUILIUHEI (B (T ¥ HAUMEHOBAHUE)
WHMKATOPOB | COOTBETCTBHH ¢ 11.3.1)
(B COOTBETCTBUHU € paszieoM 1) 1121345
3HaTth:
METO/IbI IOCTPOCHHS OM3HEC-TIPOIECCOB; V-1 + JlaboparopHas pabota/Peanuzanust MmeTona
' cHkeHus pazmepHoctu PCA
QITOPUTMBI aHATU3a OOJIBIIUX 00BEMOB V-1 + JlaboparopHas pabora/Peanuzanust MeTona
nH(pOpMaInu; CHIDKeHUd pazmepHoct PCA
COBPEMEHHBIC TEHICHIIUU PA3BUTHS JlaboparopHast pabota/Peanu3anus v ucciieJOBaHHE
UH(OPMALIMOHHBIX TEXHOJIOTHUH; NA-1nk-7 + |+ |+ paboThl HEHPOHHBIX CeTEU C pa3InYHBIMU
ApPXUTEKTypaMu
OCHOBHBIE MTOJIXO/IbI K peaIn3allii METO/IOB V/T-dmier + + JlaGoparopHas paboTa/Peanu3amust u uccie10BaHue
MCKYCCTBEHHOT'O MHTEJIJICKTA JJIsl aHAJIM3a JAaHHBIX; paboThl TEHETUYECKOTO aJrOpUTMA
APXUTEKTYPBI MH()OPMAIIMOHHBIX CHCTEM; TOpHAs ta/Peanu3anus u u BaHU
p yp dbopmarr ; V207 + |+ JlaboparopHas pabota/Peanmzar CCJICIOBAaHUE
paboThl TEHETUYECKOTO aIrOpUTMAa
COBpEMEHHBIE CUCTEMBI yNpaBiIeHUs 0a3aMU JaHHBIX; ne + JlaboparopHas pabota/Peanuzanus aaropurma
-21K-7
aJIaTUBHOTO OYCTHHTA
Ymersb:
eaM30BaTh METObI IOCTPOEHUS OU3HeC- JlaboparopHas pabota/Peanuzanus anropurma
IIPOLIECCOB; V-l T aJIalTUBHOTO OYCTHHTA
b
pean30BaTh ANTOPUTMBI aHATH3a OONBIINX 00BEMOB V-1 + JlaGoparopHas paboTa/Peanu3zanus Metoaa
-lnk-2
JTAHHBIX; cHIbKeHUs pazmepHocti PCA
OCBaMBaTh COBPEMEHHbIE HHPOPMAIIOHHBIE JlaGopatopHas pabota/Peanu3zamus u uccieioBaHue
TEXHOJIOTHH; NA-1nk-7 + |+ |+ paboThl HEHPOHHBIX CETEN C Pa3INYHBIMU
ApPXUTEKTypaMu
€aTM30BBIBATh COBPEMEHHBIE MOAXO0/IbI K JlaboparopHas pabota/Peanuzanus anropurma
MTOCTPOSHHUIO METOJIOB aHAJTN3a TaHHBIX WALk " aJIaTUBHOTO OYCTHHTA
OCYIIECTBIATH MOMCK CYILECTBYIOIIMX ONOINOTEK JIaGopartopHas paboTa/Peanu3zanus u uccieroBaHue
JITOPUTMOB ISl KX TPUMCHCHHUS B N/1-2nk-7 + + | pabOTBI FTEHETHYECKOT'O aJITOPUTMA
MH()OPMAIIMOHHBIX CHCTEMAX;
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OCYIIECTBJISTH MTOUCK U BBIOOP TTOIXOJISIIIHNX
QITOPUTMOB aHAJIM3a IAHHBIX JJIs1 PEIICHUS
onpeeaEHHBIX 3a/1a4;

N1-2nk-7

JlabGopaTopHas paboTta/Peanu3anus u ucciaeaoBaHue
pabOThI TCHETUYECKOTO AJITOPUTMA

14




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Peanu3anus anroputma agantuBHoro Oycrunra (JlabopatopHas pabora)
2. Peanuzanus u uccienoBanune padoTel TeHeTHIeckoro anroputMa (JlabopatopHas padora)
3. Peanuzanus u uccienoBaHue padoThl HEHPOHHBIX CETEH C PA3IMYHBIMU APXUTEKTypaMu
(JTaboparopnas paboTa)
4. Peamu3zanus metona camkenus pasmepnoctu PCA (JlaboparopHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpome:kyTOYHAS aTTeCTALUSA 110 TUCHUILJIMHE

3auem c oyenxou (Cemecmp No2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

Ipumeuanue: OLieHOYHBIC MAaTEPUAIIBI TTO TUCIUIUIMHE MPUBEICHBI B (DOHIE OLIEHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. Uyoykosa U. A.- "Data Mining", (2-e u3a.), U3garensctBo: "MHTYUT", Mocksa, 2016 - (470
c.)

https://e.lanbook.com/book/100582;

2. A. b. bapckuii- "Beenenue B Heliponssle cetn", 3narenscrBo: "MHTEpHET-Y HUBEPCUTET
Nndpopmannonnsix Texnonoruit (MHTYUT)", Mocksa, 2011 - (321 c.)
https://biblioclub.ru/index.php?page=book&id=233688;

3. AnTonno [l., Cymxur I1.- "bubnnorexa Keras — nunctpymeHT riryookoro ooydenus. Peanuszamnus
HEHpOHHBIX ceTeli ¢ moMotbio 0ubmmotek Theano u TensorFlow", U3natensctBo: "JIMK Ilpecc",
Mockaa, 2018 - (294 ¢.)

https://e.lanbook.com/book/111438;

4. I'magkoB JI. A., Kypeituuk B. B., Kypeituuk B. M.- "I'enerndeckue anropurmsl.", (2-e usz.,
ucnp. u aon.), UznatensctBo: "OU3MATIIUT", Mocksa, 2010 - (368 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2163,;

5. MakmanoB A. B., XKypasines A. E.- "TexHOI0rnM MHTEIUIEKTYaIbHOIO aHAIN3a JaHHBIX", (2-€
u3l., crep.), M3narensctBo: "Jlanp", Cankr-IletepOypr, 2019 - (212 c.)
https://e.lanbook.com/book/120063;

6. 3naTononbekuii J{. M.- "OcHoBBI IporpaMMupoBanust Ha s3bike Python", (2-oe uzn., ucrp. u
not.), M3parensctBo: "JIMK Ilpecc", Mocksa, 2018 - (396 c.)
https://e.lanbook.com/book/131683.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecredeHue:
1. CAO "IIpomereit";

2. Office;

3. Maitnn Buneoxondepenuu;
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4. Visual Studio.

5.3 UHTepHeT-pecypcesl, BKIOYaAs NpodeccuoHaTbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbIX :)KypHaJioB u3aareabcrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIx Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs 0ubamoTeka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenTa' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! m3nareanctsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na nnargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koaexuust :;xypHasioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a OTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U CONUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata
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35. ba3a OTKpBITHIX JaHHBIX NP0} ecCHOHATBHBIX CTAHIAPTOB MUHUCTEPCTBA TPyAa U
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA YKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru

37. Ba3a oTKpBITBIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata

38. DuekTpoHHAas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Koneke/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAITH 00yueHnss «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Opunmanabublii caiiT @enepajbHOTO aTeHTCTBA M0 TEXHUYECKOMY PeryJIUPOBAHUIO U
MmeTpoJioruu - http://protect.gost.ru/

42. OTKkpbITasi yauBepcuTerckasi uHgopmamnuonHas cucrema «KPOCCHUSI -
https://uisrussia.msu.ru

43. OdunuanbHblii caiit MuHHCTEPCTBA HAYKHU U BbicHIero oopasosanus Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru

44. Opunuanbublii caiit @enepaibLHOM CIYyKObI 10 HA30pY B cepe 00pa30BaHUS U HAYKH -
https://obrnadzor

45. ®denepanbublii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HAaWMMCHOBAHHUC
VYyebHble ayAUTOPUU IJIS M-811, YueOnas CTOJI TIPETOIaBaTesl, CTOJI yU4eOHBIH, CTYII,
MPOBEACHUS JIEKIIMOHHBIX ayJIUTOpUs BEILIAJIKA JUIsl OJICXKbl, JOCKA MEJIOBast
3aHATHI U TEKYLIETO 2K-120, MamunHbIH 3271 cepBep, KOHAULIMOHED
KOHTPOJA NBI

VY4ebHble ayIUTOPUH IS M-708, Aucnneitnsiii CTOJI IIPENOAaBaTeNs, CTOMI

MIpPOBEJIEHUS NpakTUueckux | kiacc kad. "TIMUN" KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
3anstui, KP u KII CEeTh C BBIXOJOM B MHTEpHET,

MYJIbTUMEANMHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIMOHED

M-706, lucrieiHbIi CTOJI IpenoaaBaTes, CTON
kiacc kag. "TIMUN" KOMIIBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
CeTh ¢ BbIX0ZI0M B IHTEpHET,
MYJIbTUMEANMHBIN IPOEKTOP, KPaH,
KOMIIBIOTEP NEPCOHATIBbHBINA, KOHAUIIMOHED

VY4ebHble ayIUTOPUH IS M-708, Aucrneinsii CTOJI IIPENOAaBaTels, CTOMI
IIPOBEICHUS kiacc kag. "[IMHUN" KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
71a00paTOPHBIX 3aHATHN CeThb C BbIXOAOM B lHTEpHET,

MYJIbTUMEANMHBIA POEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIN, KOHIULIMOHED

M-706, ducnieitHbrit CTOJI MPENOAABATENSA, CTOJI
kiace kag. "[TIMUN" KOMIIBIOTEPHBIH, CTYJI, KOMIIBIOTEpHAs
CeTh ¢ BbIX0ZI0M B MIHTEpHET,
MYJIBTUMEANNHBIN IPOEKTOP, KPaH,
KOMIIBIOTEP NMEPCOHATBHBINA, KOHAUIIMOHED

Y4eOHble ayAUTOPUH IS M-708, ucniednbiii CTOJI IIPenoAaBaTes, CTOJ
IIPOBECHUS knacc kag. "ITIMHUN" KOMITBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
IIPOMEKYTOUHOU CeThb ¢ BBIXOAOM B lHTEpHET,
aTTecTaluu MYJIbTUMEANIHBIN POEKTOP, IKPaH,
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KOMIIBIOTEP NMEPCOHATBHBINA, KOHAULIHOHED

Ilomemmenust misa
CaMOCTOSITEIIbHOWU pabOThI

HTB-303,
KomnbrorepHsbrit
YUTAIBHBIN 3aJ1

CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
MMCbMEHHBIN, BEIIAJIKA JJI OHEXKIbI,
KOMITbIOTEpHAS CETh C BBIXOJOM B
HNHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
MIPUHTEP, KOHJIULIUOHED

Ilomemmenus miis M-704, CTOJI, CTYJI, mKad, Tym06a, T0CKa MeJIoBas,
KOHCYJIbTUPOBAHUS [IpenonaBarenbckas KOMITBIOTEPHAs CETh C BBIXOJOM B
kadenpsr [IMUU HuTepHeT, MyJIbTUMEIUIHBIN TPOCKTOP,
JKpaH, KOMIIBIOTED NEPCOHAIbHBIN,
XOJIOTMJIBHUK, KOHJTUITUOHED
[Tomerenus ast XpaHeHUst E-403, Cxnagn CTOJI JiJIst pabOTHI C TOKYMEHTaMHU, IKad,

000pyI0BaHUS U Y4€OHOTO
WHBEHTaPSI

mkad 171 JOKyMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonoruu HHTCJUICKTYAJIbHOI'O aHAJIM3a JaHHbIX

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

Peanuzanus metona cumkenus pazmepaoctu PCA (JIaGoparopras padoTta)

Peanuzanus anropurma apantuBHoro 0yctunra (Jlabopatopnast pabora)

Peanu3zanus u uccienoBane paboThl HEHPOHHBIX CETEH ¢ PA3IMYHBIMH aPXUTEKTYpaMHU
(JTaboparopuas paboTta)

Peanuzamnus u uccienoBanre paboThel reHeTnueckoro anroputMa (Jlaboparopnas padora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Howmep
paznena

Nunekc KM- | KM- | KM- | KM-
KM: 1 2 3 4

Paznen quctumniimHel Henens 4 8 12 16

KM:

MeTo1pl BBIICIICHUS B OTOOpA IPU3HAKOB. METO b
CHIDKEHHUS Pa3MEPHOCTH.

11

MeTo1pl BBIICIICHUS B OTOOpA IPU3HAKOB. METOIbI
CHIDKEHHUS PA3MEPHOCTH.

MeTobl IMOCTPOCHUA AJITOPUTMHUUCCKUX KOMITO3HUIIUH.

2.1

MeTtoapl MMOCTPOCHUS AJITOPUTMHUYICCKUX KOMITO3HUIIUIA. + +

HeiipoceTn, o6yuenue ¢ yuureneM u 6€3 yUuTes, aropuTM
00paTHOTO pacpocTpaHeHus OlMOKH, softmax cioi,
rIyOOKHE CeTH.

3.1

HeiipoceTtn, oOyueHue ¢ yuureneM U 0e3 yuyuTessi, aaropuTm
00paTHOTO pacmpocTpaHeHus omuOkH, softmax cio, +
rI1yOOKHE CeTH.

Mepsi uapopmanmu B cucteme. Madopmarus u
CaMOOpraHu3alMs CUCTEM. DBOIIOLIUOHHOE MOJEIUPOBAHNE
Y TCHETHYECKUE AJITOPUTMBI.

4.1

Meps! uadopmaruu B cucreme. Madopmarus u
CaMOOpraHU3aIHs CUCTEM. DBOIOIIMOHHOE MOJICTUPOBAHHE +
Y TEHETUYECKUE aITOPUTMBI.

Monudukanuy reHeTUYECKUX aaropUTMOB. DBOJIIOIIMOHHBIE
anroput™Mel. OCHOBBI IPUHATHS PEILIEHUIN U CUTYallMOHHOTO
MOJIEJTMPOBaHHUSL.

5.1

Moudukay reHeTHIeCKUX alrOPUTMOB. DBOITIOIIMOHHBIE
anropuTMbl. OCHOBBI IPUHATHUS PEIICHUN U CUTYallMOHHOTO +
MOJEIIMPOBAHUS.

Bec KM, %: | 25 25 25 25
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