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AHHOTaNMsA

Jucuumivza «HTerpupoBaHHbIE CUCTEMBI U TEXHOJIOTUI» BXOAUT B 00Pa30BaTEIbHYIO
MporpaMmy BBICHIEr0 00pa30BaHUsI — MporpaMMmy OakajaBpuara 0 HAIPaBICHHIO [OATOTOBKH/
cnenuanbHoct 09.03.02 «MHpOpPMAILMOHHBIE CHUCTEMBI M TEXHOJIOTHH » HAIMpPaBICHHOCTH
«VH(opManOHHBIE TEXHOIOIHH B Au3aiiHe». Jlucuuminna peanusyercs kadenpoin «Ned2y.

JlucuunivHa HaneneHa Ha (JOPMHUPOBAHHE Y BBIITYCKHHKA CJIETYIOLIMX KOMIIETEHIHHA:

[TK-4 «CriocoOeH BBIMOIHATH paOOThI 10 CO3AaHHI0 (MOAN(DHKALIUK) U COIPOBOXKACHHIO
HH(OPMAIIMOHHBIX PECYPCOB, CO3/[aBaTh 00BEKThI BU3yaIbHOW HH(POPMALIMI»

ConepxaHue IUCLMUIUIMHBI OXBAaThIBAET KPYyr BOIPOCOB, CBS3aHHBIX C METOAAMU U
CPEICTBAMHM HHTETPallid KOMIIBIOTEPHBIX M CETEBBIX TEXHOJOTHH B MeJUauHAyCTpHio. B
MUCUMIUIMHE  PacCMaTPUBAIOTCS ~ OCHOBHBIE  KOMIIOHGHTBI ~ ©OUHOTO  IIPOCTPAHCTBA
MEMauHIYCTPUH, KOHLENIMS HHTErPUPOBAHHOM HMH(OPMALMOHHOW CHUCTEMBI, COBPEMEHHbIC
U(pOBbIE TEXHOJIOTUH KaK CPEICTBO HHTETPALMH PA3IHIHBIX CTa Ui MEIHAIIPOLIECCOB.

[lpenonaBanue AMCLUMIUIMHBI TPEAyCMaTpUBaeT cieaylomue (OopMbl  OpraHU3aLUN
yueOHOTro mpoliecca: JIEKIHH, 1a00paTopHble paboThI, CAMOCTOsITeNIbHAS paboTa CTyIeHTa.

[MporpamMmoii JUCHHMILIMHBI TPELYCMOTPEHBI CICAYIOIINE BHIbl KOHTPOJS: TEKYLIHH
KOHTPOJIb yCIIEBAEMOCTH, IIPOMEXYTOUHas aTTectanus B Gpopme 3auera.

OOwiass TpyIOEMKOCTh OCBOCHHMSI JUCUHMIUIMHBI COCTABJISAET 2 3aYETHBIX CIMHUIIBI, 72
yaca.

SI3bIK 00yUCHHUS IO JUCHHUIUTMHE «PYCCKHUHN »

1. TlepeyeHb MIaHUPYEMBIX PE3YIBTATOB OOYUCHHS 110 TUCLUIIINHE

1.1. Uenu npenoaaBaHus TUCHHUILTHHBI
[Mony4enne CTygeHTaMH HEOOXOJUMbBIX 3HAHHI M HABBHIKOB B O0JACTH METOOB H CPEACTB
MHTETPAlNK KOMIBIOTEPHBIX M CETEBBIX TEXHOJOTHil B MEIHAHHIYCTPHIO, H3AATEIBCKUX
CETEBBIX TEXHOJOTHH M HU(POBBIX TEXHOJOTHH KaK CPEICTBO MHTETPAlMH Pa3INYHbIX CTaIui
MEIHUAIpPOLIECCOB, H3JATEIbCKUE CETeBbIE TEXHOJIOTMHM, HOPMATHBHOM [OKYMEHTAIlMH U
CTAQHZAPTOB MO pa3pabOTKE TEXHWYCCKHX 3aJaHHH, PYKOBOACTB [0 HCIIONB30BAHHIO U
PYKOBOJCTB HOJIB30BATEIIS.
IpenocTaBineHne BO3MOXHOCTH OOYYAIOUIMMCS Pa3BHUBATh U MPOACMOHCTPUPOBATH HABBIKH B
MHTErPAlNKM KOMIBIOTEPHBIX M CETEBBIX TEXHOJIOTHH B MEAMAMHAYCTPHIO — pa3paboTka
JJICKPOHHBIX M MYJIBTUMEAUIHBIX H3/aHUil, IPOBEICHUE aHAIN3 JAHHBIX M IPHHSITHE PELICHHH,
pa3paboTka npocToro Kyba JaHHBIX U OPraHM3alys ero padoThl.

1.2. JlucimmumHa  BXOJUT B COCTAaB  4acTH, (OPMHUPYEMOH  ydaCTHHKAMU
00pa3oBaTenbHBIX OTHOIICHHH, 00pa30BaTeIbHO MPOrpaMMBbl BBICIIEro 0Opa3oBanus (najiee —

OI1 BO).

1.3. IlepedueHs IIaHUPYEMBIX PE3YIHTAaTOB OOYUICHUS 110 JUCHUIIINHE, COOTHECEHHBIX C
MJIaHUpYyeMbIMU pe3yabratamu ocBoeHust OI1 BO.

B pesynbrare n3yueHMs AMCUUIUIMHBI OOYYalOIIMHCS NOKEH 00JaaTh CISAYIOIIUMU
KOMITETCHIMSMY WM UX 9acTsIMH. KOMIIeTeHINY ¥ MHIMKATOPHI UX JIOCTHKEHUS IPUBEICHBI B

Tabuune 1.
Tabnuua 1 — IlepeyeHb KOMIETSHIMI ¥ UHIUKATOPOB UX JOCTHXKCHHUS
Kareropus (rpymma) Konu Kon 1 HanMeHOBaHNE HHIMKATOPA TOCTIDKCHUS
HaNMEHOBaHUE
KOMIICTCHIHH KOMIIETCHIHH
KOMIICTEHIHH
[1K-4.3.3 3HaTh KOMITBIOTEPHOE IIPOTPAaMMHOE
obecrieueHne, UCTI0Ib3yeMOe B An3aiiHe 00BEKTOB
BU3YaJIbHOIH HH(OPMALIUH, TEXHUUECKUE
CpPeICTBA, UCIIOIb3YeMbIe B [U3aiiHe
[1K-4 Criocoben [IK-4.VY.1 ymeTb MpOu3BOANTH aHATIH3
BBINOJIHATH PA0OTHl | HCIOJIHEHHS TpeOOBaHUIA; BEIpaOaThIBATh
10 CO3/IaHUIO0 BapHaHTBI pealn3auuy TpeOOBaHuil; BEIOUPATh
(MoxubuKaun) u CpeCcTBa peann3alnny TpeOoBaHui K
[podeccronanbHbIE | COMPOBOKICHUIO HH()OPMALMOHHBIM pecypcam; MPOU3BOJUTH
KOMIICTEHI[UH MH(POPMALMOHHBIX OLIEHKY 1 00OCHOBaHHE PEKOMEH/TyEeMbIX
PecypcoB, co3/1aBaTh | pelIeHuit
00BEKTHI [IK-4.Y.2 ymeTb ucnoabp30BaTh CrelraNbHbIe
BU3YaJIbHOI KOMIIBIOTEPHBIE TIPOTPAMMBbI ISt
uHpopManuu [POEKTUPOBAHHUSI 0OBEKTOB BU3yaJIbHOU
nHpOpMaLUH
T1K-4.B.3 BnageTh HaBbIKAMHU HCIIOJIB30BAHUS
CHEHaTbHBIX KOMITBIOTEPHBIX MPOTPaMM JJIst
pa3paboTKu 0OBEKTOB BU3YaIbHON MHBOPMAIUU

2. Mecto aucuuminssl B cTpykrype OIT
JucnunimrHaa MoXxeT 0a3upoBaThCA HA 3HAHMAX, PaHEe MPUOOPETEHHBIX 00yJaIOIINMHUCS
MPU U3YYCHUH CICIYIOUIMX AUCLUILIH:
— VYmnpasneHne JaHHBIMH,
— Apxurektypa HHPOPMALIMOHHBIX CHCTEM,
— HHctpyMmeHTanbHble cpeacTBa HHOOPMALIMOHHBIX CUCTEM,
— HMudopmaroHHbIe TEXHOJIOTHH.
3HaHUs, MOJIyYEHHBIC NPU W3YYCHUM MaTephana AAHHOW JAMCLMIUIMHBI, MMEIOT Kak
CaMOCTOATENbHOE 3HAYEHHE, TAK U MOT'YT HCIOJIB30BAThCA TIPU U3YyYEHUH APYTHX JUCLUIIIMH:




— VYmnpasinenue UT-npoexramu.

3. OO0ObBeM U TPYAOEMKOCTh TUCLUILITHHBI
JlanHble 00 00IIEeM O0BEME JMUCLHUILIHHBI, TPYAOEMKOCTH OTICNIBHBIX BHIOB y4EOHOI
paboTBhI 110 JUCLUHUILIMHE (M PaCIpeaeieHue ITON TPYJIOEMKOCTH 110 CEMECTpaM) MPEACTaBICHBI B
Tadumue 2.

Tabmuua 2 — O6bEM U TPYIOEMKOCTb JMCIUIIIMHbL

TpynoeMkocTb 10
Bupn yue6Hoit paGoThI Bcero ceMecTpam
Ne8
1 2 3

Obwan mpyooemkocnb oucyunIunLl, 272 272
3E/ (uac)
U3 Hux yacoe npakmuyeckoi n0020mosKu 10 10
Ayoumopnuie 3auamus, BCETO 4ac. 20 20
B TOM YHCJIE:

nexmu (JI), (qac) 10 10

npakTuueckue/cemunapckue 3anstus (I13),

(gac)

naboparopusie padotsl (JIP), (vac) 10 10

KypcoBoii poekT (pabdota) (KII, KP), (vac)

9K3aMeH, (Jac)
Camocmoamenvhasn paboma, Bcero (4ac) 52 52
Buo npomescymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3ameH (3auer, Jdudd. 3au, | 3auer 3auer
Ok3.*¥)

4. CogxeprkaHue TUCHMIUTHHBI
4.1. PacnpeneneHue TpyI0€MKOCTH AUCIMIUIMHEI 10 pa3zieiaM M BHIAM 3aHITHH.
Paznensl, TeMBI IUCIUILIMHEL U X TPYAOEMKOCTh IIPUBEAEHBI B TabmuIe 3.

Tabnuma 3 — Pasuemﬂ, TEMbI JUCHUIIJINHBI, UX TPYAOEMKOCTH

IlpakTHueckass TNOATOTOBKA 3aKJIIOYAETCSs B HEMNOCPEICTBEHHOM  BBIIOJIHEHHU
oOyJalomuMUCs ~ ONpPENCICHHBIX  TPYNOBBIX  (YHKIMII, CBA3aHHBIX ¢  Oyxymieit
IpO(eCcCHOHATBHOM AEATEIbHOCTBIO.

4.2. CopeprxaHue pa3eioB U TeM JIGKIIUOHHBIX 3aHATUH.
Copiep>xaHH€ pa3/ieNioB U TE€M JIEKIMOHHBIX 3aHATHI NPUBEACHO B Tabmmie 4.

Tabnuua 4 — CoaeprkaHue pa3/iesioB M TeM JICKIHOHHOTO IMKJIa

Howmep paznena Ha3Banue u coneprxanue pas3/iesioB 1 TeM JEKIIMOHHBIX 3aHATHH
1 Pazpen 1. O6mias XxapakTepucTUKa METOJIOB U CPE/ICTB
MHTErpalnuu

KOMIIBIOTEPHBIX U CETCBBIX TEXHOJIOTUH B MEANauHAYCTPHUIO.

Tewma 1.1.MHTerpamus oTpaciy ne4atu B €JHHOE IPOCTPAHCTBO
MeIHauHIyCTPHH.

OCHOBHbIE KOMITOHEHTBI €JUHOTO HH(OPMALHOHHOTO
npoctpanctBa. Tect TASMI. Cpezncta pa3paboTku
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOH TOKyMEHTAIUU
(CAD/CAM), nnanupoanust npousBoyctea (APS u MES),
IUIaHUPOBAHUE PecypcoB Xo3siicTBeHHOM neaTenbHocTH (ERP),
CHCTEMBI IOCTaBOK U COBITA, CHCTEMBI B3aIMOOTHOLIEHHUS C
noctaiirkamu (SRM) u 3akazuukamu (CRM),
HMH()OPMAIMOHHBIE CUCTEMBI OCTIPOAAKHOIO OOCITYKHBaHHUSI.
Kouseprenuus CMU.

Tema 1.2. VIHTErpanus 3JIeKTPOHHBIX M NEYaTHBIX H3/IaHUH.
OOm1ast XapaKTepUCTHKa MEKTPOHHBIX U3/IaHHUI: TOHATHE
JNIEKTPOHHOT'0 M3aHus, HOPMAThI NMEKTPOHHBIX MAaTEPHAIIOB,
COCTaBHBIE IIEMEHTHI IIEKTPOHHOTO n3nanus. Kiaccupuxarms
9JIEKTPOHHBIX U31aHu. COBpeMEHHOE COCTOSIHUE U
TIEPCIEKTUBBI Pa3BUTHUS MICKTPOHHBIX U3aHNH. DIIEKTPOHHbBIE
CMMU u ux poiib B MHOOPMAILIOHHOM IPOCTPAHCTBE.
W3naTenbckue TEXHOIOTHU U AJIEKTPOHHbIE U3/IaHHS.

0030p HACTOJIBHBIX M3/IAaTENbCKUX cucteM. MHpopmaronnas
CTPYKTYpa COBPEMEHHOI0 H3aTenbCcTBa. [10AroToBKa OpUruHai-
MakeTa u3zanus. Pegakropsl TeroB 1 WY SIWYG-

penakropsl. Texnonorus E-book: cranmapt OpenE-book,
JIOCTOMHCTBA U HEIOCTATKU TEXHOJIOTHH.

Paznensl, TeMbI JUCIHUILIMHBL e | 113 (C3)| - JIP ‘ KII CPC
> (gac) (gac) (gac) (gac) (gac)
Cemectp 8
Pazzen 1. ObIIas XapaKTepUCTHKA METOIOB H
CPEICTB UHTETPALUU KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTUI B MEIMaUHIyCTPHIO.
Tema 1.1.MlaTErpanyia OTpaciv revaT B €ANHOE 3 2 25
IIPOCTPAHCTBO MEAUAUHITYCTPHH.
Tema 1.2. IHTerpanus 31eKTPOHHBIX U MEYaTHBIX
n3JaHui. 3naTensckue TEXHOIOTHI U
JJIEKTPOHHBIE U3/IaHUsl.
Paspmen 2. Anropurmer Data Scitnee.
Tema 2.1.AHcaMOJIeBBIE MOJIEIIH.
7 8 27
Tema 2.2.06y4eHue HelipoceTu
Tema 2.3. ApXUTEKTYphI CBEPTOUHBIX HelpoceTel
Hroro B cemectpe: 10 10 52
Hroro 10 0 10 0 52

2 Paznen 2. Anroputmsl Data Scitnce.
Tema 2.1.AHcamMGIeBBIE MOJIEIIH.

Cayuaitnsiii iec. Out-of-Bag. CBepxciyuaiiHbie 1epeBbsl.
LogitBoost, BrownBoost 1 L2Boost. I'paaueHTHbIi cryck.
I'paguentnsrii cmyck 1 XGBoost. Ctoxactuaeckuit
rpajiveHTHBII OyCTHHT.

Tema 2.2.06yuenne HelpoceTH.

Onoxw, nakeTsl, urepanuu. ONTUMH3aMsI HEHPOHHON CETH 110
HecrepoBy. RMSprop, Adadelta, Adam. Onrumusans
HelpoHHOM ceTtu. [lakeTHas HoManu3anus. Perynspusanus
00y4eHUst HeHPOHHBIX ceTeil. MeToabl HHUIAIU3aIiH BECOB B
HEHpPOHHBIX ceTsxX. JlononHenue naHHbIX. CBEpTKa U
no/BbI00pKa. CBepTOUHBIC HEHPOHHBIE CETH.




Tema 2.3. ApXuUTEKTYypbl CBEpTOUHBIX HelipoceTeit
HccnenoBanue CBepTOYHBIX HEHPOHHBIX CeTel -
LeNet, AlexNet,VGG, GoogLeNet, Inception, ResNet,
ResNetXt, SE-ResNet, EfficientNet, DenseNet, MobileNet.

yeneaemoctr (TKY)

IToaroroBka K MpoOMEKyTOUHOM
arrecraryu (ITA)

10

10

HpuMeanue: ece jekyuu conposoolcdaiomc;z npe3eHmayuOHHbIM Mamepuaiom

4.3. TlpakTuyeckue (CeMUHApPCKHE) 3aHATUS

Tembr TIPpaKTHYCCKUX 3aHATHN U UX TPYAOEMKOCTDb IIPUBEACHLI B Ta6J'II/II_IC 5.

Tabmuua 5 — [IpakTuueckue 3aHATUS U UX TPYJOEMKOCTb

Bcero:

52

52

5. IlepedeHp y4eOHO-METOIMUECKOTO OOECIICUCHNUS
JUTS CAMOCTOSITEIbHON paboThI 00yYaIOIUXCsl IO TUCIUILTHHE (MOIYIIIO)
Y4eOHO-MeToMYEeCKUe MaTepHalbl Ui CAMOCTOSTEIBHON pad0Thl 00YYaIOMIMXCS YKa3aHbI B

mi. 7-11.

6. IlepedeHb MeYaTHBIX U ANEKTPOHHBIX YYEOHBIX U3IaHUI
[lepedeHs neyaTHBIX M AEKTPOHHBIX YUeOHBIX U3/1aHUI NIPUBEACH B Tabuume 8.
Tabnuia 8— [lepeueHp neYaTHBIX M JIEKTPOHHBIX y4eOHBIX H3IaHUI

Mndp/
URL agpec

bubmorpaduueckas
CChIJIKa

KomyectBo
9K3EMIULIPOB B
OubmoTexe
(kpome
EKTPOHHBIX

9K3EMILBIPOB)

https://e.Janbook.com/book/98289

Mapdenos, 10.I1.
[Toctpensauonusie
XpaHWJIMILA JaHHBIX:
yueb. mocobue
[Onexrponnslii pecypc]
— DJEeKTpOoH. AaH. —
ExarepunOypr : Yp®V,
2016.— 120 c.

W3 Hux Ne
Ne | Tewmsl npaktuueckux | DopMel mpakTudyeckux | TpyAoeMKOCTb, |NpakTHYECKOM |pasaena
n/n 3aHATHH 3aHATHI (qac) TIOJITOTOBKH, | TUCIIUAIT
(uac) JIUHBI
Y4eOHBIM IITAaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTopHbIE 3aHSATHS
TeMbl 1aGOpaTOPHBIX 3aHATHI M UX TPYA0EMKOCTh PUBEICHBI B Ta0IHIIE 6.
Tabmuua 6 — JlabopaTopHbIe 3aHATUS U UX TPYJOEMKOCTb
W3 Hux Ne
Ne HaumenoBanne 1abopaTopHBIX paboT TpynoemKocTs, | MpakTHICCKOH | pasiena
n/m (gac) MOATOTOBKH, | AUCLUI
(gac) JIUHBI
Cemectp 8
1 | Pa3paboTka MyJnbTUMEAUHHOro y4eOHOro 4 4 1
rocoous
2 | AncamOneBasi MOJIeTIb — CIIy4aiHbI Jec 2 2 2
3 | OOyueHne HEHpOCETH — CBEPTCEPTOYHAs 4 4 2
HEHpPOHHAs CETh.
Bcero 10

4.5. KypcoBoe npoekTrpoBaHKe/ BBITIOIHEHHE KypCOBOi paboThI

YueOHBIM IUIAHOM HE IPELYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00ydaronuxcst

Buzpl caMocTosTeNbHOM PaOOTHI U €€ TPYJ0EMKOCTh IPUBEICHBI B TAOIHIIE 7.

Tabnuua 7 — Buasl caMoCTOSITENbHON paboThl U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 8§,
Bun camocTositenbHON paboTh
qac Jac
1 2 3

H3ydeHne TeopeTHIECKOro MaTepuana

37 37
nuctinabl (TO)
IloaroroBka K TEKyIeMy KOHTPOJIIO 5 5

https://e.lanbook.com/book/100389

Tymanos, B.E.
[IpoexTupoBanue
XPAaHWJIMIL JAHHBIX A7
MPUIOKEHUH CHCTEM
JIETI0BOM
OCBEJIOMJICHHOCTH
(Business Intelligence
Systems) [DneKTpoHHBII
pecypc] : yueb. mocobue
— DJEeKTpOoH. AaH. —
Mocksa : , 2016. — 957
c.

https://e.lanbook.com/book/100600

Kusies, B.U.
Wndopmaruzans
HpeIpHATUS
[OnexrponHslii pecypc] :
yue0. mocobue / B.1.
Kuses, O.H. I'pannuus.
— DJIEKTPOH. JaH. —
Mocksa : ,2016. — 234




C.

https://e.lanbook.com/book/100537

Bacuibes, P.b.
YmpapneHue pa3BUTHEM
HH(OPMALMOHHBIX
cHCTEM [DIEeKTPOHHBII
pecypc] : yueb. mocobue /
P.b. Bacuases, I'.H.
Kanstros, I'.A.
JleBoukuna. —
DNEeKTpOH. AaH. —
Mocksa : , 2016. — 520
c.

NPUMEHEHHE METOI0B
KJIaCTepH3aLHy,
KJaccu(puKauuu u
annpoKCUMaLUK Ha
OCHOBE HEHPOHHBIX
cereit : MoHorpadwus / J1.
A. Batok, O. A. barok, /1.
B. bep3un. — Mockaa :
[Ipomereii, 2020. — 448
c.

https://e.lanbook.com/book/136430?category=43849

Panguenko, U. A.
TexHonoruu u
uHbpacTpykTypa Big
Data : ygebHoe mocobue /
N. A. Paguenko, 1. H.
Hukonaes. — CaHkT-
IerepOypr : HUY
UTMO, 2018. — 52 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
HUH()OPMAIMOHHO-TEJICKOMMYHHUKAMOHHOM ceTH «HTepHeT
Tepeyenn INIEKTPOHHBIX o0pa3oBaTebHbIX pecypcoB HUHPOPMALHOHHO-
TEJICKOMMYHHUKAIMOHHON ceTH  «VHTepHeT», HEOOXOIMMBIX JUII OCBOCHHS JUCLIMILTHHBI
npuBe/icH B Tabuuie 9.

https://e.lanbook.com/book/116125?category=1557

Jxy6a, C. U3ydaem
PostgreSQL 10/ C.
Jxy6a, A. BonkoB. —
Mocksa : IMK Ilpecc,
2018. —400 c.

Tabmuuma 9 — IlepeueHb 3JEKTPOHHBIX O00pPa30BATENBHBIX PECYpCOB HH(POPMAIIMOHHO-
TEJICKOMMYHHUKAIMOHHOH ceTh «VHTepHeT
URL agpec HaumenoBanue

http://www.ibm.com/developerworks/ru/library/x- OcHoBbl XML 1711 HauMHAIOMIKX

newxml/index.html OJIb30BaTENCH

https://www.intuit.ru/studies/courses/1145/214/info Pacnpenenennbie 0a3bl U
XPAHMJIMINA JIAHHBIX

http://www.scienceforum.ru/2015/pdf/17686.pdf Kpatkuit 0630p OLAP
TEXHOJIOTHIA

https://e.lanbook.com/book/113401

Octpoyx, A. B. Cucremst
UCKYCCTBEHHOTO
MHTEJUIeKTA
MoHorpadus / A. B.
Octpoyx, H. E. Cypkoga.
— Cankr-IlerepOypr :
Jlans, 2019.

https://www.intuit.ru/studies/courses/599/455/lecture/10187 | IIpoexTupoBaHHE XPaHUIIUIIL
JAaHHBIX IS TPUIOKEHHUN CHCTEM
JIEeJIOBOM OCBEJJOMIIEHHOCTH
(Business Intelligence Systems)

8. IepeueHp MHOOPMALIOHHBIX TEXHOIOTHHA
8.1. Ilepeuenr mnporpaMMHOro OOECIHEUCHHUS, HCIOIb3YEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNBHOTO MPOoLecca MO AUCIHILTHHE.
Ilepedens ucnonap3yeMoro NporpaMMHOro obecrieueHus npeacrasieH B Tadbmauune 10.

Tabauna 10— ITepeueHs mporpaMMHOro 00ecreueHust

https://e.lanbook.com/book/165834

Knumenko, U. C.
IIpunsatue pemenuii u
(heHomeH
HEOIPEACIICHHOCTH :
yueOHOe mocobue Asst
By30B / U. C. Knmumenko.
— Cankr-IlerepOypr :
Jlans, 2021. — 180 c.

https://e.lanbook.com/book/166775

Barok, /1. A.
IIpakTnueckoe

Ne n/mt HaumenoBanue
1 AdobeAcrobat Reader
2 MynbTUnapagurMaibHblil BBICOKOYPOBHEBBIH S3bIK IIPOrPAMMHUPOBAHHUS 00IIET0O
HazHayeHus: Python
3 Ceobonuslii 6pay3ep Mozilla Firefox
4 MS Open Office
8.2. Ilepeuenn HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM,UCIIONb3YEMBIX npu

OCYIIIECTBIICHUH 00pa30BaTEIbHOTO MPOLECca 110 AUCIUILIIHHE
IlepeyeHp HUCMONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabumne 11.




Tabnuna 11— IlepeyeHb HHPOPMAITHOHHO-CIIPABOYHBIX CUCTEM

Or1eHKa KOMITETEHI N

Xapakrepuctrika chOpPMUPOBAHHBIX KOMIICTCHIIHI
S-0ayuTbHas IIKaa pAKTEp bop Hi

Ne n/n HaumeHnoBanue
1 http://libgost.ru/ - bubmnorexa 'OCTOB 1 HOPpMATHBHBIX TOKYMEHTOB
2 T'OCT P 7.0.83-2013 DnexkTpoHHBIE H3JaHUS

9. MarepuanbHo-TeXHHUecKas 6a3a
CocTaB  MaTepHalbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON il  OCYLIECTBIECHHS
00pa3oBaTeNpHOro Npoliecca Mo AUCLHILIMHEE, IPe/ICTaBIeH B Tabnuiel 2.

Ta6muua 12 — CoctaB MaTepuabHO-TEXHUYECKOW 0a3bl

Ne HaunmenoBanue coctaBHON 4acTH Howmep aynutopun
n/n MaTepUaIbHO-TEXHUYECKOH 0a3bl (TIpu HEOOXOAUMOCTN)

— 00y4aroLMiAcsi YyCBOWJI TOJILKO OCHOBHOI MpOrpaMMHBII MaTepual,
[0 CYLIECTBY M3JIaraeT ero, ONMHUPasch HAa 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIyCKaeT HeCYIIECTBCHHBIE OIINOKN 1 HETOYHOCTH;

MynbTuMeanitHas JTeKINOHHAS ayIUTOPHUS

2 | KomnbloTepHslii Ki1ace

10. OuenouHsle cpecTBa I MPOBEACHUS IPOMEXKYTOUHOM aTTeCTalluN
10.1. CocTtaB OLECHOYHBIX CpPEACTBIUIA IPOBEICHUS IPOMEKYTOYHOH aTTECTALH
00ydJaroIuXcs 1Mo JUCHUIUIMHE IPUBEIeH B Tadmuie 13.
Ta6nuua 13 — CoctaB OLIEHOYHBIX CPEJICTB s IPOBECHUS IPOMEKYTOYHOM aTTeCTAIMU

«yIIOBIIETBOPHTEIIBHOY .

— HCIIBITBIBAET 3aTPYJHEHHMS B HPAKTHYECKOM NPUMEHEHMH 3HAHMI
(«BAUTEHO»

HAaIpaBJIeHUS;
— ¢1a00 apryMeHTHPYET HayYHbIE TTOJIOKEHUS;
— 3aTpynHsercs B (JOpMyIHPOBAHHU BBIBOJOB U 000011EHNI];
— YaCTUYHO BJI3IeET CUCTEMOM CIelMaT3UPOBAHHbBIX MTOHSITHH.
—oOyuaromuiics He YCBOMJI 3HAYMTENIbHOH 4YacTU IPOrpaMMHOIO
Marepuana;
— JOIyCKaeT  CYLIECTBEHHbIE  OMMOKM M  HETOYHOCTH  IIPU

«HEY/IOBJIETBOPUTEIILHO» .
paccMOTpPeHUH NpobIIeM B KOHKPETHOM HalpaBJIeHHH;

«HE 3aYTEHO»

— UCIBITHIBACT TPYAHOCTH B MPAKTHUECKOM IPUMEHEHHHU 3HAHMUIA;
— HE MOXKET apryMEHTHPOBAaTh HAyYHbIE [IOJIOKCHHS;
— He pOpMYIIUPYET BHIBOAOB U 0000IICHHH.

10.3. TunoBble KOHTPONbHBIE 3aaHUS HJIM UHBIE MaTEPHAJIbL.
Bomnpocs! (3a1a4n) uis 5K3aMeHa MpecTaBlIeHbl B Tabmuie 15.
Tabmuma 15 — Bonpocs! (3amaun) i1t S5K3aMeHa

Bus npomexyToyHOH aTTecTaluu [TepeyeHb OLIGHOUHBIX CPEJCTB

3auer CHHCOK BOIIPOCOB;
TecTs;
Bamaun.

10.2. B kauecTBe KpUTEpPHUEB OLECHKH YyPOBHSI C(HOPMHUPOBAHHOCTA (OCBOCHMS)
KOMIICTCHIIMH 00y4aroluMuCs HNPUMEHseTCS 5-0alulbHasl IIKaua OLEHKH Cc(OPMUPOBAHHOCTH
KOMIIETEeHIIMH, KOTOpasi puBe/icHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIONB30BATHCS
100-0amnpHass  IKanma — MOJYIBHO-PEHTHHIOBOM  CHCTEMBl  YHHBEPCHTETa,  IIPaBHUIA
HCIOJIb30BAaHUSL KOTOPOIf, YCTAHOBJICHBI COOTBETCTBYIOIIMM JIOKATbHBIM HOPMATHBHBIM aKTOM
T'YAIL
Tabnuna 14 —Kputepuu oleHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHITHIA

Or1eHKa KOMITCTSHIMN

XapakrepucTrka cOpMHUPOBAHHBIX KOMIIETEHIMHI
5-OayuTbHas IIKasa pAKTep bop

— obyuatonuiicss TIIyOOKO M BCECTOPOHHE YCBOMJ MPOrPaMMHBIH
MarepHan;

— YBEPEHHO, JIOTHYHO, OCJIE/I0OBATEIBHO U IPAMOTHO €r0 H3J1aracT;

— ONMUpAsCh HA 3HAHUS OCHOBHOW M JIOTIONHUTEIBHOW JIUTEPATYPBI,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHBIC MOJOKEHHUS C MPAKTHYCCKON
JIeATENbHOCTBIO HAIPABIICHNUS;

— yMeJI0 000CHOBBIBACT M apTYMEHTUPYET BBIIBUI'AEMbIC UM HIICH;

— JieTaeT BHIBOBI U 0000IICHUS;

— CBODOOJIHO BJIAJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TIOHSITHIA.

«COTJIMIHO»
<«Ga4TCHO»

— oOy4aromnuiics TBEpAO YCBOMI IPOTPaAMMHBII MaTepHal, rpaMOTHO U
[0 CYHIECTBY H3JIaraeT ero, OMNHpPAasch Ha 3HAHHUSA OCHOBHOM
JUTEPaTYpPHI;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBaCT YCBOCHHBIE 3HAHHS C IPAKTHUECKOW AEATEITBHOCTHIO
HaIpaBJICHUS,

— apryMEHTHPYET Hay4HBIE ITOJIOKEHHS;

— JIeaeT BBIBOJIBI M 0000IICHNS,

— BJIaJieeT CUCTEMOM CIeHaIM3UPOBAHHBIX OHATHII.

«XOpOLIO»
<«GaA4YTCHO»

Kon
Ne /it Ilepeuens Bompocos (3a1ad) I SK3aMEHA HETHKATOpA
Y4eOHbIM IUIaHOM HE IPeyCMOTPEHO
Bomnpocs! (3agaun) pus 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabauna 16 — Borpocs! (3amaun) st 3auera / mud¢. 3auera
Kon
Ne i/t [epeuens Bompocos (3ama4) s 3a4dera / audd. 3auera JHKaTOpa
1 [onstue snexTpoHHOro u3ganusi. PopMatel AMEKTPOHHBIX [1K-4.3.3
MAaTepHaJIOB.
2 Knaccudukarys 3nekTpoHHbIX n3aanuid. CocTaBHbIC T1K-4.3.3
9JIEMEHTHI JJIEKTPOHHOIO U3/IaHUs. IK-4.Y.1
3 WHdopmannoHHas CTPYKTypa COBPEMEHHOT'O M3/1aTeNbCTBA. [1K-4.3.3
[IK-4.¥.2
4 Penaxropsl Teros 1 WYSIWY G-peakropst. I1K-4.3.3
I1K-4.B.3
IMK-4.Y.1
5 OcHoBHbIe 3a1aun KoHBeprenuus CMU. T1K-4.3.3
6 MynbTUMea U3JaHus U X OCOOEHHOCTH. IK-4.3.3
7 ABTOMaTH3MPOBAHHOE pabodee MECTO MOIb30BATEIS.
8 DJeKTpOoHHAs! JOCKa 00BSBICHHUH.
9 CrtpykTypa HHGOPMAIIMOHHOTO XpaHWIHIIA. [1K-4.3.3
10 I'nbpuaHOEe MHPOPMALMOHHOE XPaHUIIHUIIE IK-4.3.3
11 Wupexcanus 1 opraHu3anysi oMcKa. TIK-4.3.3
12 Oco0EHHOCTH XPaHEHHUs! U [IOUCKA MYJIbTUMEINA I1K-4.B.3
“HpOpMALIHH. K-4.Y.1
MK-4.Y.2
13 ®dopmatsl npeAcTaBiIeHus ayAnodaiiioB, aHUMaIMU 1 [IK-4.¥.1




1 poBoro BHILO.

14

3agaun W (QYHKUMM ~ KOMIIBIOTEPHBIX  ayauo-
BHICOKOH(EPEHIHI.

IIK-4.V.1

15

3aaun U QYHKIUY TEICKOH(EPCHINH.

I1K-4.3.3

28

Apxurexrypa cBeprouHoii Helipocetu - EfficientNet

I1K-4.3.3

I1K-4.B.3
IK-4.y.1
MK-4.Y.2

16

AmncambiieBas MOZIeNIb HSHPOHHOI ceTn— CIIydalHblif Jiec

I1K-4.3.3

I1K-4.B.3
IIK-4.V.1
I1IK-4.Y.2

29

ApXuUTeKTypa cBepTOYHOM HelipoceTn - DenseNet

I1K-4.3.3

I1IK-4.B.3
IK-4.Y.1
MK-4.Y.2

17

AmncambiieBas MOJIeINIb HEHPOHHOM CeTH— A IaITUBHBINH
OycTUHT

I1K-4.3.3

IIK-4.B.3
IIK-4.V.1
IIK-4.Y.2

30

ApxuTekTypa cBepTOUHOM HelipoceTu — Mobile Net

I1K-4.3.3
I1IK-4.B.3
IK-4.y.1
MK-4.Y.2

18

AmncambiieBas MoZIeIIb HeHpoHHOI ceTr - CBepXcitydaliHble
JIepeBBsL.

I1K-4.3.3

I1IK-4.B.3
IIK-4.V.1
IIK-4.Y.2

Ilepeyenr TeMm JuIsi KypCOBOTO IPOCKTHPOBAHMS/BBIMOIHEHHS KypCOBOH pabOThI
npezcTaBieHsl B Tabmuie 17.
Ta6auna 17 — IlepedeHb TeM JJisl KypcOBOTO POSKTUPOBAHNS/BBIIOJIIHEHHS! KYPCOBOM paboThI

19

AHcambneBasi MoJieNib HEHPOHHOI ceTn - CToXacTHUECKHUI
rpaJueHTHbIH OyCTUHT.

I1K-4.3.3

I1K-4.B.3
I1IK-4.VY.1
IIK-4.Y.2

Ne i/

KypcoBOii paboThl

IpumepHSIil HepedeHb TeM I KyPCOBOTO IIPOSKTUPOBAHNUS/BBIIOTHEHUSL

YueOHBIM IJIaHOM He NPESYCMOTPEHO

20

MeTo1pI HHULIHAJIN3AIMHA BECOB B HEHPOHHBIX CETSIX.

I1K-4.3.3

I1K-4.B.3
IIK-4.V.1
I1IK-4.Y.2

Bonpocsl st npoBeAeHHS TMPOMEKYTOYHOM AaTTeCTAallid B BHAE TECTUPOBAaHHS
IpezcTaBieHsl B Tabnune 18.

Tabnuua 18 — [IpumepHsIii TepedeHb BOMPOCOB ISl TECTOB

21

CBCpTKa u HOI[BLI60pKa B CBEPTOYHBIX HeﬁpOHHLIX CETAX

I1K-4.3.3

I1IK-4.B.3
IIK-4.V.1
I1IK-4.Y.2

Ne i/t

IIpumepHsIit nepedeHb BOIPOCOB Il TECTOB

Kon
HHAUKaTOpa

22

CBCpTO'—IHLIC HeﬁpOHHLIC CETH.

I1K-4.3.3
I1K-4.B.3
IIK-4.V.1
I1IK-4.Y.2

23

ApxuTeKTypa cBepTOuHOH Helipoceru - LeNet

I1K-4.3.3

IIK-4.B.3
IIK-4.V.1
I1IK-4.Y.2

24

ApXuTeKTypa cBepTOUHOl HelipoceTH - AlexNet

I1K-4.3.3

IIK-4.B.3
IIK-4.V.1
IIK-4.Y.2

25

ApxuTekTypa cBepTouHOi Helipocetn - VGG

I1K-4.3.3

IIK-4.B.3
IIK-4.V.1
IIK-4.Y.2

26

ApxuTekTypa cBepTOuHOi HelipocerH - ResNet

I1K-4.3.3

IIK-4.B.3
I1IK-4.V.1
IIK-4.V.2

1

Ipouumaiime mexcm, gvlbepume npasuibHbil OMEem u 3anuuiume

apaymenmol, 060CHOBbIBAIOWUE 8LIOOP OMEema.

UeM 3J1€KTPOHHBIN JOKYMEHT OTJIMYAETCS OT OyMa)KHOT0?

1. DIEKTPOHHBIH JOKYMEHTOO0OPOT 60Jice MOOMIBLHBINA 1
YHHUBEpCAIIBHBIN CII0c00 0OMEHA IOKYMEHTaMH ¢ KOHTparenTamMu. OH
9KOHOMHT CPE/ICTBA 3a CYET CHIIKCHUS 3aTPaT HA OPITEXHHUKY U
PACXO/IHUKH, TIOMOTaeT OCBOOOIUTh apXUBBI M ONITHMHU3HPOBATH BCE
[IPOLIECCHI JIOKYMEHTO000POTA.

2. BymaskHbIe JOKYMEHTBI — 3TO0 (hDU3UUECKHE HOCUTENN HH(OPMALHH,
CO3/IaHHbBIE Ha Oymare U COJEpPIKAIINe TEKCTOBbIC, IpapUIeCKUe W
KOMOMHHpOBaHHbIE aHHbIe. OHU MEPEIAIOTCS U XPAHSITCS C
MIOMOIIIBIO TIOYTHI WJIH KYPbEPCKOU CITYKOBI.

3. DJIEKTPOHHBIE TOKYMEHTBI CO3AI0TCSl M XPAHATCS B LIU(POBOIT
dhopme, Hanpumep B popmarax XML, DOCX, XLSX, PDF. Oun
MepeMeIIA0TCs 110 MTPEIOCTaBICHHOMY OIepaToOpOM KaHaily CBsI3H, a
HE C TIOMOIIIBIO TTOYTHI WK KYPbepCKOi ciyk0b1. Omeparop
3JIEKTPOHHOTO A0KyMeHT0000poTa (D/10) XpaHUT JOKYMEHTHI B
(poBOH cpejie, OpraHU30BaHHOM € MOMOIIBIO TIPOTPAMMHOTO
obecrieueHust, a B OyMaXHOM JOKYMEHTOOOOPOTE OHHU MPE/ICTABICHBI
B BHJIe (QU3HUECKUX HOCHUTEIICH.

I1K-4.3.3

27

ApxuTtekTypa cBepTouHoi Helipocetn -GoogLeNet

I1K-4.3.3

I1K-4.B.3
IIK-4.V.1
IIK-4.Y.2

Tpouumaiime mexcm, evlbepume npasuibHvie 6apUAHNbBL OMEEMA U
3anuwiume apeymermol, 000CHOBbIBAIOWUE BbIOOD OMBEEMO8.
OCHOBHBIMU LEISIMHU MYJIbTUMEIUHHBIX U3JAHUH SBIIAIOTCS:
1. TlpuBneueHue BHUMaHUs yuTaTened. MyabTUMEUITHbIE
3JIEMEHTBHI, TAKHE KaK BUJICO, ay10, rpaduKa, IOMOTatoT
yJepIKaTh ayIMTOPUIO, 3aCTABUTh €€ HEe TOJIBKO YHTATh HOBOCTb,

I1K-4.3.3




HO U «CMOTPETH) €€.

2. Vnporuenue Bocpusitus HHopmarun. MyabTHMe I HbIE
9JIEMEHTBI, TaKKe Kak (oTorpaduu, KapThl, CXEMBI 1
uHporpaduka, IenarT CTaThH OOJICe HATIISAHBIME U
JOCTYIHBIMH JJIs1 BOCIIPHUSITHSI.

3. ®doxycupoBKa BHUMAHUS HA BaXHbIX AeTasix. Meron
«MYJTBTUMEIUIHOTO TEPEMOHTaKa) MTO3BOJIAET JEIATh AKI[CHT
Ha KOHKPETHBIX MOMEHTAX U JICTAJIAX, KOTOPHIC aBTOpP CYMTACT
BYKHBIMH.

4. BO03MOXHOCTh B3aUMOJICHCTBHS C KOHTEHTOM.
MynbTUMeANIHHBIC U3/IaHHs TIPEIOCTABIISIOT MOJIb30BATEIISIM
MHTEPaKTHBHBIC (PYHKIINH, TAKHE KAK KOMMEHTapHUH,
TOJIOCOBAHUSI, ONIPOCHI, BO3MOXHOCTbH JICTIUTHCSI MaTepUalaMu B
COIMATBHBIX CETAX.

5. JlocTymHOCTH B peanbHOM BpeMeHH. [{ndposbie n3nanms
00eCrevnBalOT MTHOBEHHOE PACIIPOCTPAaHEHUE HH(POPMALIMH, YTO
JleNlaeT X aKTYaJIbHBIMU JUTS TI0JIb30BATEICH, CTPEMSIIIIIXCS
OBITH B Kypce MOCIIEAHNX COOBITHH.

6. Ilepconanuzanus koHTeHTa. C MOMOLIBIO AJITOPUTMOB
MAIIMHHOTO 00y4YEHUs U aHAINTUKU MYJIbTUMEIUIHHBIC N3IaHMs
MOT'YT a/IallTUPOBATH KOHTEHT 1101 MHANBHU/1yaIbHbIC
MPEANOYTEHHS M MHTEPEChI KAXKJIOTO MOJIb30BATEIIsSL.

C. O0beAMHEHNE U CUCTEMATU3ALMS JJAHHBIX

IIpouumaiime mexcm u 3anuwiume pazeepHymulii 000CHOBAHHbII
omeen.
UeM OTIIMYAIOTCS MEKTPOHHbIE U3aHHS OT MYJbTUMEANHHBIX?

IK-4.3.3

Hpotmmaﬁme mexcm, eblﬁepume npaguﬂbelﬁ omeem u sanuwiume

Ipouumaiime mexcm u ycmanosume coomseemcmsue. K kasxcooi
nosuyuu, OAHHOI 8 1e80M cmobye, noobepume cOOMEEMCMBEYIOWYIO
NO3UYUIO 8 NPagom cmonodye.
XpaHUHIIE TaHHBIX- 3TO

A. mporpamMMHasi CHCTEMa ISt
LEHTPAIN30BAHHOTO XPaHEHHS U
yIpaBaeHUs O0IBIIHM 00BEMOM
CTPYKTYPHUPOBAHHBIX JaHHBIX,
COOpaHHBIX U3 Pa3IUYHBIX
MCTOYHHKOB, ISl HCTIOIb30BaHMUS
UX B aHAJIUTUKE U OTYETHOCTH,
[IPOTHOZUPOBAHUU M PUHATHH
OM3HEC-pEIICHUH.

B. cermMeHT XpaHWIIMINA JaHHBIX,
[peHa3HAYCHHBII 1S PeLICHHs
3a/1a4 KOHKPETHOTO OT/IeNa,
HarnpaBleHus OU3HEca WU
IPEMETHON 00JIaCTH.
ArperiupoBaHHbIC JaHHBIC - TO | MH(DOPMALHs, KOTOPYIO
KOMITaHUsSI COOMpAcET U3
HECKOJIbKUX HCTOYHUKOB U
00BEIMHSIET B CBOJIHBIC OTYETHI.
CoOpaHHast HHPOPMAIHS MOKET
OBITh KaK YHCIIOBOM, TAK U
HEYHCIIOBOM.

BI/ITpI/IHLI JaHHBIX- 3TO

I1K-4.3.3

apcymennivl, 0606‘H06’b16’alou4u6 6bl60p omeema.
OCHOBHBIMH TIpU3HAKU MyHLTHMCHHﬁHLIX HBL[aHHﬁZ

1.

»

o _Now

PazHnooOpa3zue hopmaToB KOHTEHTa. V31aHIEe MOXKET BKIIHOUATh
TEKCT, U300paKeHNsl, ayAN0, BUJCO, HMHTCPAKTUBHBIC JJICMEHTEHI,
rpaduKy U aHUMALHIO.

WnTepaktuBHOCTh. [lop30BaTeNb MOKET aKTUBHO
B3aMMOJICHCTBOBATH C KOHTEHTOM, OCTABIISATH KOMMEHTapUH,
rOJIOCOBATH B ONPOCAX U JIETUTHCS MaTepUAIAMHU B COL[HATBHBIX
CeTSIX.

I'uneprekcTyanbHOCTh. DICKTPOHHBIN TEKCT UMEET CCBUIKH Ha
JIpyrUe CBsI3aHHBIE 10 TEME TEKCThI. DTO o0seryaeT u odoraiaer
MOUCK HEOOXO0 MO HH(BOPMALHH.

Haymume koMIbroTepHOI mporpaMmel. B cTpykrype n3ganus
MOJKeT ObITh OPUTHHAJBbHAS IPOTrpaMMHasi 000I0UKa.
Hanmume HECKOMBKUX CIOXKETHBIX JTHHUN.

XymokecTBEHHBIN An3aiiH nHTepdeiica U CpecTB HAaBUTAIINH.
BomonieHre He Ha MaTepHAIbHBIX HOCHTEIISX.
Heo0xoauMOoCTh UCTIONIB30BaHMS CIICIIHATBHBIX TEXHIYECKIX
YCTPOMCTB 15t pabOThI C U3/IaHHUEM.

IK-4.3.3

ITpouumaiime mexcm, gvlbepume npasuibHbLL OMEem u 3anuuiume
apaymenmol, 060CHOBbIBAIOUUE BbLOOD OMEEMO8.

K HelipOHHBIM CETSIM OTHOCSIT MaTEMATHIECKUE MOJIEIH, KOTOPbIE
MMHUTHUPYIOT paboTy OHOJIOTHYECKHX HEPBHBIX ceTeid. OHM COCTOSIT U3
MHO’KECTBA DJIEMEHTOB, HA3bIBAEMbIX HCKYCCTBEHHBIMU HEHPOHAMH,
KOTOpbIe 00padaTeiBa0T HH(YOPMALIUIO U [IEPEAAIOT e APYT APYyry Mo
cBsa3siM. IlepeunciuTe BUIBI HEHPOHHBIX CETEH:

1.
2.

IepcenTpon.

IMonHoCBs3HAs HEHpoHHast ceThb (IpsiMast HEPOHHAs CETb).
CBépTroyHas HEHPOHHAS CETh.

Pexyppenrnas neiiponnas cetb (RNN).

I'my6okast ueiiponnas cets (Deep Neural Network, DNN).
I'eneparuBHO-cocTsi3arenbHbie cetn (Generative Adversarial
Network, GAN).

IK-4.Y.1
IK-4.Y.2
I1K-4.B.3

Ipouumaiime mexcm u ycmanogume nocie008ameabHOCMb. 3anuuiume
COOMEEeMCMBYIOWYI0 NOCIe008AMENbHOCHb OYKE Cle6d Hanpaso.
IIponecc arperupoBaHus JaHHBIX COCTOUT U3 TPEX 3TAINOB. YKaXHUTE
TI0CJIEJOBATEIEHOCTD ICHCTBUM IIPH arpeTHPOBAaHUH JAHHBIX

A. TlonyueHnue JaHHBIX U3 HECKOIBKUX HCTOUYHHKOB.

B. Ouncrka v MOJArOTOBKA MCXOHBIX JaHHBIX

I1K-4.3.3

Ipouumaiime mexcm u ycmanosume coomsemcmeue. K kasrcootu
nosuyuu, OAGHHOU 8 1e60M CMoIbYe, nodbepume cOOMEEeMCMEYIOU 0
RO3UYUIO 8 NPABOM Cmoabye.

CaepTouHasi HeWpOHHAsI CETh UMEET CJIOHU:

Bxoanoii cioit

A. Ha sT0T Ccnnoii nocrymnaer
HCXOHOE U300paKCHHE IS
aHanu3a. OHO npecTaBiseT
c000if MaCCHB JAHHBIX, TJIC
KaX/IbIM MUKCEJIb COACPKUT
3HAUCHHSI, ONUCHIBAIOIIHNE €TO
IIBET 1 HHTCHCUBHOCTb.

CBepTouHBlii ci10it

MPUMEHSIET MHOKECTBO (DHUIIBTPOB
K BXOJHOMY H300PaKCHHIO ISt
W3BJICUCHUSI BXKHBIX MIPU3HAKOB,

IK-4.Y.1
IK-4.Y.2
IIK-4.B.3




TaKNX Kak Kpast, yriIbl 1
TeKcTyphl. Kax bl cBepTOUHBII
CJIOH MOXKET HUCTI0JIb30BATh
HECKOJIbKO (pHUIIBTPOB, KK U3
KOTODBIX BBIJCISIET pa3HbIe
MIPU3HAKH.

Croii mysuHra. YMEHBIIAET Pa3MEpPHOCTb KapT
IPHU3HAKOB, MOJYYESHHBIX 110CIIE
cBeprogHoro ciosi. MaxPooling
BBIOMpPAET MAKCUMAJIbHO®
3HAUCHHE U3 KaXKJI0Tr0
0700JIaCTH KapThl PU3HAKOB,
TEM CaMbIM BbIIEIIsIsl Hanboee
3HAYMMBbIE IIPU3HAKH.
AveragePooling, HarpoTus,
BBIUUCIISACT CPEIHEE 3HAUCHUE,
YTO MOJKET OBITh MTOJIE3HO ISk
coxpaHeHust OoJee oOmIen
UHpOpMAaLHN.

Boinpsimitstronuii cioi. IIpeobpa3syeT KapThl IPH3HAKOB B
OJTHOMEPHBII BEKTOP,
[IO/ITOTABJINBAS IAHHBIE K
Ki1accudukamu.

[TonHocBA3HBIE c10U B oTHuX crnosix kaXkaplii HeHpoH
CBSI3aH CO BCEMH BBIXOJAMHU
TIPEBIIYIIEro CI0s, 9TO
[03BOJISIET KOMOMHHUPOBATh BCE
BBICOKOYPOBHEBBIE TIPU3HAKHU JUIS
BBIMIOJIHEHHUSI CTICHIM(DUUECKHX
3aj]a4, TaKUX KaK
KJIACCU(PUKAIHSL.

BrixoaHoit ciioil. I'enepupyer okoHUATEIBHBIN
pe3ynbTar, HanpuMep, METKY
KJiacca JJis 3a/1a4u
KJIacCU(PUKAIUU. DTO MOKET
OBITH BEPOSITHOCTh
MIPUHAJUICKHOCTH U300paKESHUST K
OJTHOMY M3 HECKOJIBKHX KJIACCOB
WIM KOHKPETHOE 3HAUCHHE AJIS
334l PErpecCun

Kakune ocHOBHBIE TpeOOBaHMsI K HEHPOHHBIM CETSAM? [IK-4.B.3

TIpouumatime mexcm u ycmanogume nocie0o8amenbHocmy. 3anuwume
COOMBEMCMEYIOWYI0 NOCLE008AMENLHOCL OVKE Ce6d HANPAGo.
Drarsl IpOEKTHPOBAHUS HEHPOHHOI ceTn

A. IlocTaHoBKa 3a/Ja4H ¥ IMOJrOTOBKA JaHHBIX

B. Pa3paboTka apXUTEKTypbl 1 HHHINAIH3ALSI BECOB.

C. Boibop (yHKIIMH aKTHBALHH.

D. Boibop dyHkIMH nOTEPH

E. Bribop MeToza onTHMH3ALUH.

F. TectupoBanue.

1. Pa3BépThIBaHNE U MHTETPALUsi C JPYTUMHU CUCTEMaMH.

IIK-4.V.1
IIK-4.Y .2
I1IK-4.B.3
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Tpouumaiime mexcm u 3anuwiume pazeepHymoiii 000CHOBAHHDIIL
omeem.

IIK-4.V.1
IIK-4.Y.2

10.4. MeToauueckue MaTepHabl, onpeaessonue MPOLeTyPHI OLIEHUBAHHUS
MHIUKaTOpPOB, XapaKTEPHU3YIONIMX STambl (OPMUPOBAHMS KOMIICTEHIHMI, COJepkarcs B
JIOKaJIbHBIX HOpMAaTMBHBIX aktax [ YAII, pernmaMeHTHpYIOIIMX TOPSJOK U MPOLERypy
IIPOBEJICHUS TEKYIEr0 KOHTPOJISI yCIEBAEMOCTH M IIPOMEKYTOYHON aTTeCTaly 00YyJarOIUXCs
I'YAIL

11. MeTtonuueckue YKazaHus AJist 06y7-1a10Lu1/1xc;1 10 OCBOCHHUIO JUCIHUIIIIMHBI

11.1. Meroguueckue yka3zaHds sl OOy4YarOUIMXCS MO OCBOCHHIO JICKIIHOHHOTO
Marepuaa .

OCHOBHOE Ha3HAuCHHE JICKIMOHHOTO MaTepualia — JIOTMYECKH CTPOHHOE, CHCTEMHOE,
riy0OKoe M SICHOE H3JIOKEeHHe yueOHOro marepuaia. HasHaueHHe COBPEMEHHOH JIEKIHMU B
paMKax AWUCIMIUIMHBI HE B TOM, YTOOBI IONYYHTH BCIO MH(POPMAIMIO IO TEME, 2 B OCBOCHHHU
(yHOaMeHTaNbHBIX MPOOJEM JAWCUMIUIMHBL, METOJOB Hay4HOTO MO3HAHUS, HOBEHIINX
JIOCTIDKCHUI Hay4yHOH MbIciad. B yueOHOM mpomecce JeKIus BBIMONHAET METOHOIOIHYECKYIO,
OpraHU3alHOHHYI0 ¥ HH()OPManUHOHHYIO QyHKIWH. JISKIUs pacKkpblBaeT MOHSITUIHHBINA arnmapat
KOHKpPETHOW 00JacTH 3HaHUs, e€ MpOoOJeMbl, JaeT LEeJbHOE MPEACTABICHHE O AWCLUUILTHHE,
ITOKa3bIBAET B3aUMOCBS3b C JPYTHMMH TUCIUILIMHAMU.

[lnaHupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAOIIUMUCS JEKIIMOHHOTO MaTepHaa;

— TOJNy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHWH, YpPOBEHBb
KOTOPBIX ONpPEAENSIeTCs IeJIeBOM YCTAHOBKOM K Ka)/10i KOHKPETHOH TeMe;

— TOJy4YCHHE OIbITAa TBOPUECKOM pabOTH COBMECTHO C MPENOAABATENEM;

— pas3BuTHe OPOPECCHOHATBHO-IEIOBBIX  KauyecTB, JIIOOBH K  TNPEAMETYy H
CaMOCTOSITENIbHOTO TBOPYECKOTO MBILILICHHUSI.

— TOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HE0OX0ANMOTO IJIsl CAMOCTOSTEIILHOM PaboTEI;

— TOJNy4YeHHE 3HAHUH O COBPEMCHHOM YPOBHE DPAa3BUTHA HAyKH W TEXHHKH H O
MIPOTHO3€ UX PAa3BUTHs Ha OJMIKANILINE TOMIBL;

— HAYYUTHCS METOAWYECKH 00OpabaThiBaTh MaTepHan (BBLACIATH TJIaBHBIE MBICTH U
IIOJIOXKEHHS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IMYHBIX
(hopMynupoBKax);

— MOJyYyeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOJAMMBIX TEPMHUHOB U MOHSTHH.

JIeKIMOHHBI ~ MaTepuad MOXET COINpPOBOXKAATHCS JAEMOHCTpalUueil ciaaigoB U
WCIIOJIb30BAaHMEM pAa3[aTOYHOTO MaTepuala IIpH TIPOBEICHHM KOPOTKHX JUCKyCCHH 00
0COOCHHOCTSIX IIPUMEHEHUS OTISIbHBIX TEMATHK 10 JUCLHUILIHHE.

CTpyKTypa IpeaoCcTaBaeHHs JEKIIMOHHOTO MaTepraa:

Paznen 1. OOmast xapakTeprCTHKa METOJIOB M CPEICTB HHTETPALMH KOMIIBIOTEPHBIX M CETEBBIX
TEXHOJIOTUI B MEJUaUH/YCTPHIO.

Tema 1.1.MHTErpanus oTpaciu nevyaT B €HMHOE IIPOCTPAHCTBO MEAUAWHTYCTPHUH.

Tema 1.2. HTerpanus 31eKTPOHHBIX U N€YaTHBIX W3JaHUN. 31aTenbCcKkue TEXHOIOTUH U
3JIEKTPOHHbIE U3IAHHS.

Paspmen 2. Anroputmsl Data Scitnce.

Tema 2.1.AHcamMOJIeBbIC MOJICIIH.
Tema 2.2.00yueHue HelpoceTH

Tema 2.3. ApXUTEKTYypbl CBEPTOUHBIX HEHpoceTeH




11.2. Meronuueckre yka3aHusi il OOYYaIOMIMXCS IO BBIMOJHEHHIO J1TaDOPaTOPHBIX
pabot

B xone BhIMONHEHHS 11a0OpaTOPHBIX pPadOT OOydYalOIUIiCAs IODKEH YIIyOMTh N
3aKpeNuTh 3HAHUsI, NPAKTUYECKUE HABBIKH, OBJAJeThb COBPEMEHHOW METOIMKOM M TEXHUKOU
9KCIICPUMEHTa B COOTBETCTBUH C KBaJIM(HUKAIMOHHOW XapaKTePHCTUKOH oOydaromerocs.
BeimonHenne abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIBHO-IIPAKTUYECKOH, PacueTHO-
AQHAJIMTHYECKON YacTe U KOHTPOJIBHBIX MEPONPUSTHIH.

BeimonHenne 1a0opaTOpHBIX PabOT 00yJArOMMMCS ABJISETCS HEOTHEMJIEMOW YacThIO
U3YYCHUS] JUCLMIUIMHBI, ONpeNeIsseMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaMm,
00€ecreunBaIOIMM PELICHNE CIISAYIOUIMX OCHOBHBIX 3a/1a4 00y4alomerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEJOBAHHMS IPOLIECCOB, SBIEHHH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM AMCLUIUINHBL;

— 3aKpeIUIeHHe, Pa3BHTHE M ACTATM3aLUs TCOPETUYECKUX 3HAHHH, MOJMyYEHHBIX Ha
JICKIHSX;

— TOJyYyeHHE HOBOH MH(OPMALIMH 1O U3y4aeMON TUCIUILIMHE;

— mpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOM  paboTel ¢ J1abOpaTOpPHBIM
obopyoBaHreM u IpHOOpaMHu.

3aganrie U TpeOOBaHUS K IPOBEICHUIO J1a00PATOPHBIX PadOT
Bapuant 3amaHMs 1O Kaxaoi s1abopaTopHOW pabore oOy4aromuiicst IOIydYaeT B

COOTBETCTBHH C HOMEpPOM B CHHCKe Tpymmbl. Ilepex mpoBeneHHEM JabopaTopHOil paboTh
o0yuaromiemMycsi ClieyeT BHUMATEJIbHO O3HAKOMHTBCS C METOAMYECKUMH YKa3aHHSMH IO e
BBINOJIHEHHIO. B COOTBETCTBHH € 3aJaHKeM 00YYarOLIHICS TOJDKEH TOATOTOBHTH HEOOXOANMBIC
JaHHbIE, MOJIYYUTh OT MPEHOJAABATeNs JIOMYCK K BBINOJHEHHIO JA0OPAaTOPHOH paboThl,
BBINOJIHUTh YKa3aHHYIO IIOCJIEOBATEIbHOCTD JCHCTBHM, MONYYUTh TpeOyeMble pe3yJbTaThl,
0(opMHTE 1 3AIUTUTH OTYET 110 JTAOOPATOPHOIt padoTe.

Crpykrypa u ¢opma otdera 0 1abopaTopHoit paboTe
Otuer o nabopaTtopHOW paboTe M[OMKEH BKIOYATh B Ce0s: TUTYJIbHBIA JIHCT,

(OpPMYJIMPOBKY 3aJlaHus, TEOPETUUECKUE MOJIOKEHUS, HCIIONb3yeMble IPHU  BBINOJIHEHUH
1ab0paToOpHON padoTHI, ONMCAHUE MPOIECCa BHIOJHEHUS JT1a00paTOpHO pabOThI, NOITyYCHHBIE
PE3YNIbTAThl ¥ BBIBOJIBI.

TpeboBauust K 0(hOPMIICHUIO OTYETA O JIabopaTOpHOI paboTe
ITo xaxnoi nabopaTopHOW paboTe BBHINOIHAETCS OTAENbHbIA OTYeT. TuTynabHBIH nuCT

odopmisiercss B cooTBercTBHM ¢ MmiabnoHoM (oOpas3uom) mpuBeaeHHbIM Ha caiite ['YAIL
(www.guap.ru) B pazzgene «CeKTop HOPMATUBHOH JOKYMEHTAIUI». TeKCcTOBbIEe U rpaduyueckue
Marepuansl opopMisIIoTcs B coorBercTBUM ¢ gaeifctByromumu I'OCTamu u TpebGoBaHMsAMH,
npuBefeHHbIMM Ha caiite I'YAII (www.guap.ru) B paszgene «CeKTop HOPMaTHBHOM
JIOKYMEHTAIIUM.

11.3. Meroanueckue ykasaHus JUlsl 00YYAIOMIMXCS 10 HPOXOKICHUIO CAMOCTOSTEIILHON
paboTsI

B Xo/e BBINOIHEHUS] CAMOCTOSITEIBHON PabOThl, 00y4YarOLIMICS BBIMTONHIECT PaboOTy MO
3aJaHHI0 M MIPU METOJMYECKOM PYKOBOZICTBE IpEnojaBaress, HO 0e3 ero HenocpeACTBEHHOIO
y4acTHs.

Jlnst oOyuaromuxcst Mo 3a04HOd (opMe oOyueHus, caMoCTosTeNbHas pabdoTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBINOTHEHUsSI CAMOCTOSTENBHON paboThl, y oOydaromierocsi popMupyercs
nenecoo0pa3Hoe MIaHUPOBaHHE paboyero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS

U HaBBIKM B YCBOGHHMH U CHUCTEMAaTH3alMH NPHOOpETaeMbIX 3HAHWH, o0ecrednBaeT BBICOKHMH
YPOBEHb YCIIEBAa€MOCTH B IIEPHOJ OOYYCHMs, IIOMOTAeT IOJIYYNUTh HABBIKM IIOBBIICHHS
IpOo(eCCHOHATIBHOTO YPOBHSI.

MeToaMuEeCKUMH  MaTepuajdaMM,  HANpaBiAIOIMMH  CaMOCTOSITENIbHYIO — padoty
00yJarOIINXCSAABIAIOTCS

—  yueOHO-METOAMUYECKUH MaTepual Mo JUCLHUILIHHE;

11.4. Meroauyeckue yka3aHus JUisl OOYYAIONMXCS TI0 MPOXOXKACHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Tekymunii KOHTPOJIb YCIEBAEMOCTH IIPEAyCMAaTPUBACT KOHTPOJb KauecTBa 3HAHHN
00y4aroLIMXCsi, OCYIIECTBIIEMOr0 B TCYCHHE CEMECTpa C LETbI0 OLECHHBAHUS XOIa OCBOCHHS
IMCLUIUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIISICTCS 32 CYET IPOXOXKICHHS TECTa C BBICTABICHHUEM
HaOpaHHBIX Oa/UIOB M CyMMHpOBaHHeM c Oamiamu 3a jabopatopHeie pabothl. [TomyuenHas
cymMMa 6aJiIoB YUHMTHIBACTCS PH MPOXOXKIACHUN MPOMEKYTOYHOMH aTTECTALNH.

11.5. Meroauueckue yka3aHUs s OOY4YaroIIUXCs MO MPOXOXICHUIO MPOMEXKYTOYHOM
aTTECTaIVH.

IIpomexyrounas  arrectanus  OOYYalOIIUXCS ~ MNPEIyCMaTPUBAET  OIICHUBAHUE
IIPOMEXYTOYHBIX ¥ OKOHYATEIbHBIX PE3YJIbTaTOB 00ydeHus 1o auciumuirHe. OHa BKIIOYAaeT B
ceost:

— 3a4er — 9T0 (HopMa OLEHKU 3HAHHUIL, HOMYUYSHHBIX O0YJAIOIIMCS B XOA€ H3y4YCHHS
Yy4eOHO! AUCIMIUIMHBI B IEJIOM WM IIPOMEKYTOYHas (110 OKOHYaHUH CEMECTpa) OLICHKA 3HAHWI
00y4aromuMest 110 OTAENBHBIM pa3/ielaM JUCLMIUIMHBI C aTTECTALMOHHON OLIEHKOH «3a4TeHO»
WIIH «HE 3a4TCHOY.



Jluct BHeCeHHS U3MEHEHUH B pab0OUyIo IPOrpaMMy JTUCIUIIIHHBL

JlaTa BHECEHHS
M3MEHEHHUH U
JIOTIOJTHEHHH.

TToxmuck BHECIIETO
U3MCHCHUA

ConeprxkaHne U3MEHEHUH U JIOTIOIHeHUH

Jlata n Ne

MIPOTOKOJIA
3acelaHus
Kadeapst

Tloanucs
3aB.
kadenpoii




