degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

MO gupexTopa (pu3TeX-MIKOJIBI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MammaHOE 06yquI/Ie u HeﬁpOCCTH
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIUH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiIu:

H.b. IIpeoOpaxeHckuii, KaH]l. TEXH. HAYK, CTAPIINA HAYYIHbIH COTPYJHUK, TOIIEHT
B.B. Ilonyinsax, acCUCTEHT
E.K. Konsirus, acCuCTEHT

[Iporpamma obcyxieHa Ha 3acefjaHuu KadeIpbl 3JICKTPOHHBIX BRIMUCIUTENBHBIX MarmH 03.03.2022



AHHOTANMA
Kypc «Mamunnoe oOydeHrne W HeHpoceTn» SBISETCS NPOJNODKEHHEM M pa3BuTHeM KypcoB «Lludposbie
MeTo/bl 00pabOTKU B CUCTEMAX Mepeaadn JaHHbIX» U «IMUTalMOHHOE MOJICITUPOBAHUEY.
B kypce «MamunHHOe 00yueHHE M HEWPOCETH» PAcCMaTPUBAIOTCS BOMPOCH Pa3pabOTKH M pealu3aliu
QJITOPUTMOB YIPABJICHHS Ul LIMPOKOTO KpyTa IMPOIECCOB, alTOPUTMOB U YCTPOHCTB HA OCHOBE 00Y4YEHHBIX
HEHpoceTel.
Kypc «MamuHHOe oOydeHHe M HEHpOCeTH» B CBOIO ouepeab npenmecTByeT Kypcam «MHdopmannonHas
cpeaa uMpoOBBIX CHUCTEM yIpaBieHHUs», «CucTeMbl HU(PPOBOrO aJlaiTUBHOTO YIPABICHUS» M MpeIHa3HAYCH
JUId  JajbHEHIIero pa3BUTHS KOMIUIEKCAa 3HAHMH M pellleHus 3ajad MOHUTOPHMHIA, KOHTPOJI,
KOMIUIEKCUPOBAHUS U YIPABICHUS Pa3IMyHBIMU 00bekTamu. OOCYXTAIOTCs NMPHUEMBl pealu3allid CHCTEM
MAaIIMHHOTO OOY4eHUs, UX MOCTPOCHHS Ha OCHOBE OOPaOOTKH JAaHHBIX MOJCIUPOBAHUS, NMPUMEHHMBIE JUI
LIMPOKOTO KJlacca ajJrOpUTMOB IUCKPETHOH (LudpoBoit) 06paboTkn nHGOpMALIMK U IOCTPOEHHS HEHPOCETeH.
Caymarenu Kypca OpUEHTHPYIOTCS Ha CTPYKTYPHOE OCMBICICHHE NMPOEKTHBIX 3ajad, B 0a3uce yCBOEHHBIX
NOHATHA M TEPMHUHOB, M YETKOE H3JIOKCHUE TEXHMYECKHUX BOIPOCOB B YCTHOM M IMCBMEHHOM peyw.
Konrponbubeie 3amanust (GopMynHpYIOTCS Kak NpHUKIaJHbIE IPOEKTHBIE 3aladyd CpenHEHl CI0KHOCTH.
Coiymareny, yCBOMBIIME MaTepHalibl Kypca, MpUoOpeTaroT HaBbIKM MOJIEIMPOBAHUS aJITOPUTMOB, ITPOIIECCOB
U yCTPOIMCTB.
HazanaTusix nmpoBOISATCS aHau3, OOCYXKAEHHS U CPAaBHHUTEIBHBIC OLCHKH psila COBPEMEHHBIX NPHEMOB U
CHCTEM MOJEIMPOBAHMS C LENbI0 3aKPEIJICHUsI OCBOCHHOTO TEOPETHYECKOr0 MaTepuania, a TakkKe U3ydeHUs
peanu3anuy NpUKIaIHbIX 3a/1a4 UCII0JIb30BaHUsl BEIYUCIUTEILHON TEXHUKU.
JInst ycHenmHoro mpoxoKIeHNsT Kypca HEOOXOAMMO IMOCEIICHHE U KOHCIIEKTUPOBAHHUE JICKIHA, BHIOJHEHUE
WHAMBHIYaJbHBIX 3aJaHUN U CAMOCTOSITeNIbHAs paboTa ¢ JOMOIHUTEIbHBIMU JIUTEPATYPHBIMH UCTOYHUKAMHU.

1. leau u 3apauun

eap AUCUMNIMHBI

Jarp o0y4aeMbIM TI0 CHENHAIBLHOCTH TNPHUKIATHAS MaTemMaruka u (u3mka (creruanm3arus
-3JICKTPOHHBIC BBIYHMCIUTEIBHBIE MAIIUHBI), KOMIUIEKC CBEJICHHH O COBPEMEHHOM COCTOSHHH,
MPUHIMIAX ¥ MpodieMax TOCTPOSHUS COBPEMEHHBIX ITU(GPOBBIX CHUCTEM MAIIMHHOTO OOyYCHUS,
WCTONB3YIONINX HEUpPOCETEeBbIE AalTOPUTMbI, HMEIOIUX pa3IMYHOE HA3HAYCHHE W Peau3alluio;
MTO3HAKOMHTH CO CTPYKTYPOil HH(POPMAIIMH U TPOTOKOJIAMH €€ 00pa0O0TKH; IO3HAKOMHTH CITyIIaTeNIeh ¢
peanuzanueil COBpEMEHHBIX, METOJIOB IMOCTPOSHUS HEHpOCETEel C MCIOJIb30BaHUE YHHUBEPCAIBHBIX U
CHEIUANM3UPOBAHHBIX MAIlMH H TOATOTOBUTH K W3YyYCHUIO NPYTHX CICNUATbHBIX AWCIHILIAH —
Mukpomnporieccopable cucteMbl, MHpopManmonHas cpena mudpoBbIX cucTeM yrpasieHust 1 CUCTEMBI
M(POBOTO JANTUBHOTO YIIPABJICHHUS.

3agauu AUCUMIIHHBI
*  npuoOpeTeHHe CIIyIaTelIsIMH TEOPETUYECKUX 3HAHMH M NMPAKTUYECKHX YMEHHH M HaBBIKOB B
00JIaCTH MOCTPOCHHUS AITOPUTMUYECKHX PELICHWH HUXKHETO M CPEIHET0 YpPOBHS, NPEAHAa3HAYEHHBIX
IS peasin3aliii HeHPOCEeTEBBIX aJITOPUTMOB MALTMHHOTO 00yYeHuS;
*  NpUOOpPETEHHE CIIyLIaTeNsIMH TEOPETHYECKUX 3HAHUW M MPAKTHYECKUX yYMEHUH M HaBBIKOB B
o0nacTu CO37aHMsI U UCIOJIB30BAaHMS KOMIIOHEHT, OJIOKOB M THIIOBBIX NPHEMOB U MOAYJIEH CHCTEM
MAaIIMHHOTO O0y4eHUS;
* PpackpbITHE CYIIHOCTH M 3HAuCHUs 3ajia4 CIelHaIn3alid HelpoceTell, uX Mecta B o0lIel cucrteme
3agad  3()(EKTUBHOTO  HCMONB30BaHUS LUUGPOBBIX CHCTEM, ONPEACICHUS TEOPETUUECKHX,
KOHLIENTYaJIbHBIX, METOAOJIOTUYECKUX U OPraHU3aLIOHHBIX OCHOB IIPOEKTHOMN A€ATEIbHOCTH;
* (¢opMHPOBaHUS CUCTEMHOTO MOAXOAA B cepe aNrOpuTMHU3ALMU U MPOCKTHPOBAHUS U MPUBUTHS
WH)KCHEPHOM KyJIbTYypbl, YMCHHUS II€JICHANpaBICHHO paldoTark ¢ HMHGOpMAIMEH, UCIONB3ys ee I
peteHus npodeccuoHaIbHBIX BOIPOCOB;
* TOATrOTOBKA CIyIIATeNed K U3yUYEHUIO CMEXHBIX JUCLIHIIINH CIIEIHATN3ALNN.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN | I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH




YK-1 CriocoGeH ocymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUsg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTHHON AeATSIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT
Hay4YHbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYECKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnuKanum, MpoeKThI)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeICTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHHUS HAYYHOW PpPadOTHI,
MeTroasl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WiICHA
(pyxoBoznuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

¢ OCHOBHBIC TPHUHIIUIIBI HOCTpOCHI/Iﬁ HCﬁpOCCTeﬁ, IMPUMCHUTCIIBHO K HIUPOKOMY KJIACCY aJITOPUTMOB,

CHCTEM, YCTPOWUCTB U IPOLIECCOB;

*  CYyIIHOCTb, Ba)KHOCTb, aKTyaJbHOCTh U OCOOCHHOCTH MpoOieMbl obecreueHus! CHenuaIbHBIX
IU(POBBIX PECYPCOB Ul PEUICHUS NPHUKIAAHBIX 3a1ad, OCHOBHbBIE IMOHATHS B ITOH IMpPEAMETHOM

obmacry;

* 0cobeHHOCTH WH(pOPMAIUK U WHPOPMAIMOHHBIX CUCTEM KaK 00beKkTa 00padOTKU M yNpaBJICHUS,

BO3MOJKHBIC TIPUCMBI U CIIOCOOBI

pcain3danii KOMIIOHCHT,

MOAYJIEH U COCTaBHBIX YacTeu

MPOEKTUPYEMBIX CUCTEM MAIIMHHOTO O0y4eHHUS;
* MPUHLHUIBL peanu3auuyd U 3(peKTUBHOrO HCIONB30BAHUS BBIYMCIUTEIBHBIX PECYpPCOB, CUCTEM H

CPEICTB MAIIMHHOTO O0y4YEeHHS.
YMETb:

* 3(p¢eKTUBHO MPUMEHATh CBOM 3HAHMSA JJIS PEIICHMS 3a/a4 MPOEKTUPOBaHUS HeipoceTeil, BIOOpa
KOH(UTYypaunu, HACTPONKHU U IKCIUTyaTallH OTACIbHBIX KOMIIOHEHT CHCTEMBI;

* IPAKTUYECKU PEaIn30BhIBATH MTOIYUYECHHBIC HABBIKM pa3padOTKH HepoceTel MallIMHHOTO 00yYeHNs;
*  (opMmynupoBarh 3amadMl co3gaHusa LU(GPOBBIX MojeNed HelpoceTed, MoaOUpaTh palOHANbHbIC

CIIOCOOBI U CPE/ICTBA UX Pean3alH.
BIIAJICTh!




®* YMCHHUCM BBI6paTB BBIYUCIIUTCIIBHBIC PCCYPCHI, H606XOI[I/IMLIG AJI1 IOCTPOCHUA LIH(prBOﬁ MOACIN

HEHpOCeTH, OTBEYAIONICH 3aJaHHBIM TPEOOBAHUSM;
* OOUIMMU MOHATUSAMH ¥ IIPUEMAMH aHAJIN3a M U3yYCHUSI 0OBEKTOB MIPOCKTUPOBAHUS;
* HaBBIKaMU pabOTHI CO CIIEUATU3UPOBAHHBIMU CpeicTBaMU cOopa u 00paboTku HHPOPMALINY;

¢ OpraHu3allMOHHBIMHU MMpHUEMaMU pa6OTLI I10 MMOCTPOCHUIO U SKCIUTyaTallun I_II/I(l)pOBI:IX HeﬁpoceTeI‘/'I n

CHCTEM;

° HpaKTHKOﬁ HCCIICAOBAaHUA U PCUHICHUA TCOPCTUUCCKUX U MTPAKTUYCCKUX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAaAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora

1 Mammunaaoe obydenne (MO), mmybGoxoe ) 2
oOyuenue u Heliponnslie cetu (HC).

) [udpoBble CcUCTEMBI, aJITOPUTMBI | ) )
METO/Ibl MAIIMHHOTO O0Y4EHUs

3 3anaun MamMHAOTO 00yueHus. Monenu u 4 4
CTPYKTYpa MH(OPMALIMOHHBIX CBSI3EH.
[Ipocreiimue HEUPOHHBIE CETH.

4 Knaccuueckuil moaxon K OpraHu3aluu 2 2
HEUPOHHBIX CETEM.
Obnactn 3G ¢PEeKTUBHOTO MPUMEHEHHS

5 HEHPOHHBIX CeTed M  MAIIUHHOTO 4 4
oOyueHwusl.

6 HamnpaeneHnuss pa3BuTHE HEUPOCETEBBIX 4 4
TexHonorui. O0IIe TOHITHS.
Mopaenu 1 METOIbl MAIIMHHOTO O0YYeHHUs

7 W  HelpoceTeBble  TEXHOJOTHH  Ha 4 4
MpUMepe aHAIN3a TEKCTOB.
bazoBble KOHIICTILIH MAaIIMHHOTO

8 oOy4eHus pu aHanu3e 4 4
WH(POPMAIIMOHHOTO MOTOKA.

9 [IpenoOyuenne u ponb (HOpMUPOBAHUA ) )
oOydaroreii BHIOOPKH
OnTuMH3aLMOHHBIE 33/1a4d MAIIMHHOTO

10 |oOyuenust. OCHOBHBIE HampaBlICHUS H 2 2
MPUEMbI ONITUMH3ALNT

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 7 (OceHnuii)

1. Mammnnoe obyuenue (MO), mybokoe o0yuenue u Heiiponnsie cetu (HC).




1.1. Beenmenume. llenm u Temartmka kypca. dopmanpHoe ompezeneHHEe TMOHATHS «MallMHHOE
oOyueHue».

1.2. Tpu kuTa MaIMHHOTO OOyuYeHHs: JIaHHBIE A OOYyYEHHUs; MaTeMaTH4ecKUe METOIbl U
BBIUUCIIUTEJIbHBIE PECYPCHI.

1.3. HelipoHHBIE CETH — HHCTPYMEHT, MEXaHU3M B pPaMKaX MAIIMHHOTO 00y4eHUs.
2. lludpoBele cUCTEMBI, AITOPUTMBI M METOJbI MALLTMHHOTO O0YYEHUS

2.1. CratucTuyeckrue MeTOAbI U MOoaei. Moaean U METOAbI HEUYETKOH JIOTHUKH.
2.2. KonTponupyemoe U HEKOHTpOIHpyeMoe 00yUeHHE.

2.3. MamunHOe 00ydyeHHe ¢ ToaKpersieHueM. [IpenmyiiecTtBa ¥ HEAOCTATKH HU(PPOBBIX CHCTEM
oOyueHwusl.

3. 3agaun MammMHHOTO 00y4eHus1. Moaenu 1 cTpyKTypa HH(OPMALMOHHBIX CBSI3EH.

3.1. MUcnonp30BaHue MAaIIMHHOTO OOYYEHHUS B peajJIbHOM MHUPE.
3.2. IlepcriekTUBBI ¥ POOIIEMBI MAIIMHHOTO O0Yy4EHUSI.

4. Ilpocreitine HelipoHHble ceTu. Kitaccuueckuid moaxo K OpraHu3aluy HEUPOHHBIX CETEH.

4.1. Hudposbie aBTOMATHI U MOAETH LU(POBOH HEHPOHHOI ceTH.
4.2. Knaccuueckuil moaxoA K OpraHu3aii HEHPOHHBIX CETEH.
4.3. MamrHHoe 00y4eHHne U MOJICIMPOBAHUE HA OCHOBE PEAIbHBIX JaHHBIX.

5. Obnactu 3¢ppekTHBHOrO NpUMEHEHHU HEHPOHHBIX CETel U MALTMHHOTO 00yUYeHHUS.

5.1. MeToapl MalIMHHOTO O0Yy4YEHUs U HEHPOCETH IS PELICHNS 3a]ad MOJICITMPOBAHUSI.
5.2. Metoas! npeaoOydeHus v KIacCH(PULUUPYIOIINE METOIBI.

6. HanpaBiieHus pa3BuTue HEHPOCETEBBIX TEXHONOTHH. O0IINe MOHATHS.

6.1. CBeprounsie u mry0okue cet. KapTel, peKypeHTHBIE CETH.
6.2. IMIynIbCHBIE WM CIIAKOBBIE CETH.
6.3. HeueTkre HEUPOHHBIE CETU U TEHETUYECKUE aJITOPUTMBI.

7. MO,Z[GJ'II/I 1 METOAbI MAIIMHHOI'O O6yLIGHI/I$I n HeﬁpOCCTeBBIe TCXHOJIOTMU Ha IMPUMCPC aHaJIN3a
TCKCTOB.

7.1. Ba3oBblil aHaIM3 ¥ MIPENPOIIECCUHT TEKCTa. AHAIN3 TEKCTOB (JJOKYMEHTOB) U WH(GOPMAIIMOHHBIH
MOMCK

7.2. CerMeHTaI_H/ISI TCKCTAa, MOp(i)OJ'IOl"I/I‘leCKI/Iﬁ M CHUHTaKkcu4Yeckumii aHamm3. CeMaHTHYECKOe
MpeACTaBJICHUE TCKCTA

8. ba3oBble KOHIIETIIIMY MAITMHHOTO 00yYeHHS TIPU aHAJIM3e HHPOPMAITMOHHOTO TIOTOKA.

8.1. OcoOeHHOCTH peanbHBIX JaHHBIX: Pa3HOPOMHOCTh, HEMOIHOTa, M30BITOYHOCTh, HETOYHOCTH,
MNPOTUBOPEUUBOCTD U OTCYTCTBUE CTPYKTYPHOTO IIPE/ICTABICHHUSL.

8.2. Bunpl Mmozieneli 1 cienuanu3amnus CUcTeM o0paboTKH JTaHHBIX.

9. llpenobyuenue u posib GOPMHUPOBAHUS OOYHAIOLIEH BEIOOPKH

9.1. CriocoOsI TIpeicTaBIeHUs] M KOMUPOBAHMSI BXOJHBIX JIAHHBIX.

9.2. IIpeumymiecTBa npenoOpadOTKU, TOCTPOEHUE KIACCH(PHUKATOPOB U CTPYKTYPUPOBAHHUE JAHHBIX
9.3. IIpob6aemsl nepeoOyyueHHs.



10. OnTtuMu3alMoHHBIE 3a/ladud MammHHOTO oOydyeHus. OCHOBHBIE HalpaBieHUs W TPUEMBI
ONITUMHU3ALIH

10.1. Heo6xonumele ycnoBus ycnemHoro npumenenns MO u HC.
10.2. Knactepuzarus, paHXKUpOBaHUE M BEKTOPHU3aIus 00beKTOB (JaHHBIX) It onTuMu3anuu MO.
10.3. IIpumeps! 33241 MAITUHHOTO 00YYEHUS C BEKTOpU3AIHEH 0OBEKTOB HCCIIETOBaHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
[IporpammHuble U anmaparHO-IIPOrpaMMHbIE MAKEThl CUCTEM YIIPABIEHUS, CUCTEMBI PACIIO3HABAHUS.
AnmapaTHble U IPOrpaMMHBIE PEATH3AINH JJIEMEHTAPHBIX KOMIIOHEHT CIIEHUATN3UPOBAHHBIX CHCTEM.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Heitponnsie cetu : nmonHbsii Kypc = Neural Networks. A Comprehensive Foundation, [yue6Hoe
nocobue] /Catimon XaiikuH ; [mepeBoa ¢ anrmuiickoro]. Cankr-IletepOypr, Jnanexkruka, 2019

2. Meto/ipl MaTeMaTu4ecKoro MojienupoBanus [Tekcer] : yueOHuk uis By30oB / A. E.
VYMHOB .— M. : M®TU, 2012 .— 295 c.

JomnonHutenbsHas auTeparypa

1. IlpoexTuposanue cucrem ynpaeieaus [ Texct]=Control System Design : [y4e0. mocoOue Juist By30B]
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.intuit.ru — OTKpBITBIi HHCTUTYT UHTYHT
http://lib.mipt.ru — snexrponnas 6ubnuoreka MOTU
http://www.chipnews.ru — HOBOCTH MHUKPO3JIEKTPOHUKH
http://www.citforum.ru/hardware/ - 6ubaunorexa CIT-Forum

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasl epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0JMMOe BpeMs 7Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:
* YTEHHE, aHAJIN3 ¥ KOHCIICKTUPOBAHNE PEKOMEHI0BAaHHOM JINTEPATyPBHI,

*  mpopaboTKy y4ueOHOro martepuana (IO KOHCIIEKTaM JIEKIMH, y4eOHOW WM Hay4dHOH JuTeparype),
MOATOTOBKY OTBETOB Ha BOIPOCHI, IPETHA3HAYECHHBIX JIJIsl CAMOCTOSTEIBHOTO H3Y4YCHHS,

¢ 0Ka3arcCiIbCTBO OTACIIBHBIX YTBCpX(I[CHHﬁ, CBOI\/’ICTB;
¢ pemeHUcC 3aaq, rmpeararaCMbixX CTyACHTaM Ha JICKIUAX,
¢ TOArOTOBKY K JICKIIUAM, KOJUIOKBUYMaM, SK3aMCHY.



PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE pellaTh
3agaun. Jns (opMHpOBaHHS yMEHHsSI NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYACHTY
HEoOXOAMMO pelaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemennun 3agaq Kaxaoe AeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CChUIAACh HA M3BECTHBIC TEOPETUYECKUE CBEIEHMSA. 3HAYUTENIBHO OOJErduTh
pelleHre 3aadl MOXKET XOPOILO BBIMOJHEHHBINA YepTeK, CTPYKTYPHAsl CXeMa WM CXeMa allropuTMa
€CIIM OH COOTBETCTBYET yCIOBHUIO 3a7a4u. [Ipu moAroToBke K 3aHATHAM HEOOXOAMMO MOBTOPATH paHee
W3yYeHHBbIE OCHOBHBIE oOIpeneseHus, (GopMyIHpOBKH TeopeM. B Hauane 3aHATHS, Kak NpaBUIIo,
npoBoauTcs KopoTkui (10-15 MuHYT) ompoc mo Marepuany MNPOUIEANINX 3aHATHH B YCTHOM WU
MUCbMEHHOH (opme. OOBIYHO MPUIACPKHUBAIOTCA CIEIYIOIIEH CXEMBbl: U3yUYeHUE Marepraia JIEKLUH 10
KOHCIIEKTY B TOT € JIeHb, Korna Obuta mpocnymiana jekius (10-15 MuHyT); moBTOpeHHe marepuaia
HakaHyHe cieaytomed jgekuuu (10-15 MuHyT), mpopaboTka yueOHOro Marepualia MO KOHCIEKTam
JeKIui, yd4eOHOH M Hay4yHOH JuTeparype, MOATOTOBKAa OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX IS
camocrosaTenbHOro nzydeHus (1 gac Hexeno), pemenue 3aaa4d (1 gac). Baxxno 1oOWThCs MOHMMAaHUS
M3y4aeMoro Marepuana, a He MEXaHHYeCKOro ero 3armoMuHaHus. Ilpu 3arpyaHeHHHM H3ydeHHs
OTAETBHBIX TEM, BOIIPOCOB, CIIEAYET 00paIIaThCs 3a KOHCYJIBTAUMAMU K JEKTOPY WIN MPETnoAaBaTesio,
Be/lyIIEMY NIPAKTUYECKUE 3aHATHSL.

O0s13aTeNbHBIM TPEOOBAHUEM SIBIISIETCSI BHITIONIHEHUE JIOMAITHUAX PadoT.

ITpoMeKyTOYHBIM KOHTPOJIb 3HAHWUN TNPOBOIAUTCS B BHUJIE KOJUIOKBUYMOB, Ha KOTOPBIX CTYHACHTY
MpeyiaraeTcss MUChbMEHHO OTBETUTh Ha TEOPETHUECKHH BOMPOC M PEIIUTh ABE 3aJadd MO TeMe
KOJJIOKBUYMA, a TaKXXe CTYAEHTY B XO/I€ OCBOCHHS Kypca HEOOXOJMMO BBIIOJHHUTH IBE JOMALIHHUX
WHIUBUIYaIbHBIX pa0OTHI C UX MOCIEAYIONIEH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kaepa AMeKTPOHHBIX BRIYUCITUTEILHBIX MAIIIUH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH
PaspaGorunkm:

H.b. IIpeoOpaxeHckuii, KaH]l. TEXH. HAYK, CTAPIINA HAYYIHbIH COTPYJHUK, TOIIEHT
B.B. Ilonyinsax, acCUCTEHT
E.K. Konsirus, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (UJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myGnuKanum, MpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AUCHUIUIMHBI « MalmHHOE 00yUueHre U HeWpoceTny 00yJaroInuics TOJKeH:

3HATb:

¢ OCHOBHBIC TPHUHIIUIIBI HOCTpOeHI/Iﬁ HCprOCCTefI, IMPUMCHUTCIIBHO K HIUPOKOMY KJIACCY aJITOPUTMOB,

CHCTEM, YCTPOWUCTB U IPOLIECCOB;

*  CYyIIHOCTb, BaKHOCTb, aKTyaJbHOCTh U OCOOECHHOCTH MpoOieMbl obecreueHus! CHenHuaIbHBIX
IU(POBBIX PECYPCOB U PEUICHUS NPHUKIAAHBIX 3a1ad, OCHOBHbBIC IMOHATHS B ITOM IMpPEAMETHOM

obmacry;

* 0cobeHHOCTH WH(pOPMAIUK U WHPOPMAIIMOHHBIX CUCTEM KaK 00beKkTa 00padOTKU M yNpaBJICHUS,

BO3MOJKHBIC TIPUCMBI U CIIOCOOBI

pcain3danii KOMIIOHCHT,

MOAYJIEH U COCTaBHBIX YacTeu

MPOEKTUPYEMBIX CUCTEM MAIIMHHOTO O0y4eHHUS;
* MPUHLHUIB peanu3auuyd U 3()pPeKTUBHOTO HCIONB30BAHUS BBIYMCIUTEIBHBIX PECYpPCOB, CUCTEM H

CPEICTB MAIIMHHOTO O0yUYeHHS.
YMeThb:




* 3(h¢eKTUBHO MPUMEHATh CBOM 3HAHMA JJIS PEIICHMS 3a/a4 MPOEKTUPOBAaHMs Heipocereil, BIOOpa
KOH(UTYypaunu, HACTPONKHU U SKCIUTyaTallH OTACIbHBIX KOMIIOHEHT CHCTEMBI;
* IPAKTUYECKU PEaIn30BhIBATH MTOIYUYECHHBIC HABBIKK pa3padOTKH HepoceTel MallIMHHOTO 00yYeHns;
*  (opMmynupoBarh 3ama4Ml co3gaHusa LU(GPOBBIX MojeNed HelpoceTed, MoAOUpaTh palOHANbHbIC
CIIOCOOBI U CPE/ICTBA UX Pean3aliH.

BJIaJeTh:

* yYMEHHEM BBIOpaTh BBIYHCIUTEIBHBIE PECYpPChl, HEOOXOIMMBIC /ISl TOCTPOSHHS IH(POBOM Mozenn
HEHpOCeTH, OTBEYAIONICH 3aJaHHBIM TPEOOBAHUSM;

* OOUIMMU MOHATUSAMH M IIPUEMAMH aHAJIN3a M U3YyYCHUSI OOBEKTOB IPOCKTHPOBAHUS;

* HaBBIKaMU pabOTHI CO CIIEMATU3UPOBAHHBIMHU CpeicTBaMU cOopa u 00paboTku HHPOPMALINY;

* OpraHU3alMOHHBIMU IPHEMaMH PadOTHI IO IOCTPOCHUIO U SKCIUTyaTalluy HU(PPOBBIX HEHpoceTel n
CHCTEM;

* TPAKTUKOH MCCIIEIOBAHUS U PEIICHHS TEOPETHICCKUX U TIPAKTHYCCKHX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C nenblo KOHTPOJIS OCBOEHHUS OOydaromMMUCS ydeOHOro marepuaia Hadaje 3aHSITHS, Kak MpaBHIIo,
npoBogutcs kopoTkuid (10-15 muHYyT) ompoc mo marepuaidy NpOLIEALIINX 3aHSATHH B YCTHOH HIIH
MUCHMEHHOM (hopMe.

Tewmbl u BOIPOCHI KOJUIOKBUYMOB U JOMAIlIHUX MHAWUBUAYAJIbHBIX 3aJIaHUM:

1. CocraBuTh TEXHMYECKOC 3aJlaHUC Ha IPOCKTUPOBAHUE OIHOYPOBHEBOW MOICIUMAIIMHHOIO
oOyueHwusl.

2. Ilpoananu3upoBarh NOPA0K GOPMHUPOBAHUS HEUPOCETH.

3. HpO&HaJ’II/IBI/IpOBaTB Tpe6OBaHI/I$I CO CTOPOHBI CUCTCMbI MAIIMHHOI'O 06y‘leHI/I$I K OHCpaL[I/IOHHOﬁ
CUCTCME.

. CocraBuTh npuMep TaOINYHOTO ONHCAHUS HEHpOCeTH.
. Ha mpumepe mokazars nprueMsl ipeodpa3zoBaHusi HEUPOCETH.
. IIpumepsl mpenoOyyeHns: CHCTEMBI.

4
5
6
7. CocrtaButh TaONMU4YHOE ONMcaHue (PYHKIIMOHUPOBAHUE Y3712 (JIOTHYECKON CXeMbl) HEHpPOCETH.
8. Ilpoananu3upoBarh aaroputM (GopMHUpPOBaHMS U 3aIIOMUHAHUS PACIIO3HAHHOTO 00pa3a.

9. IlepeuncnuTb OCHOBHBIE KPUTEPUH ONITUMH3ALIMHI HEHPOCETH

1

0. OcHOBHBIE 3TaITBl CHHTE3a MOJCIIU CUCTEMbI PACIIO3HABAHUA

Kpurepun oreHuBaHUS 3THX 3aJaHUI:

O]_[eHKa BBITIOJTHEHUS 3aJaHUi YUYUTBIBACT IIOJHOTY W CaMOCTOATCIIBHOCTDb H3JIOKCHHS TEMBI,
00s13aTeNIbHOC HAJIMYKE IIaHa U BbBIBOJOB I10 TCMC, HAJIMYUC CITMCKA UCIIOJIb3YCMbIX HCTOYHUKOB.

OneHka BBINOJIHEHUS 3aJaHUsI HOCUT HeQopMabHbIN HenuddepeHIMUPOBAHHBINA XapakTep: 3alaHue
YCIICIIIHO BBINOJIHEHO, 3aJaHNE BBIMOJIHEHO HEOCTATOYHO U TpeOyeT JOMOIHUTEIBHOTO 00CYKACHHS,
3aJaHH€ BBIIIOJIHEHO HEYIOBJICTBOPUTENHHO. Pe3ynbTaThl OLEHKH 3aZaHUH MOTYT OBITh YYTEHBHI B
Pe3yNbTUPYIOLIEH OLIEHKE IO KypCYy.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIbLHBIX BOIIPOCOB IJId ITPOBCACHUA 3K3aMCHA:

. Knaccudukanus coBpeMeHHBIX METOAMK MALTMHHOTO 00YYEeHHUS.
. [Ipenobyudenue u poisib GOpMUPOBaHUS OOYHAIOLIEH BEIOOPKH.

. [Ipobaembl mepeoOyueHus: B HEHPOCETSIX.

. OnTUMH3aLMOHHBIE 33]Ja4¥ MALTMHHOTO 00YYEeHHUS.

. HeueTkue HEHpOHHEBIE CETH.

1

2

3

4

5

6. eHeTHUeCKHE ANTOPUTMBI HEPOHHBIX CETEM.

7. HamipaBiieHUs1 pa3BUTHE HEMPOCETEBBIX TEXHOIOTH.

8. MamunaHOe 00yueHHe U MOAETHMPOBAHNE HA OCHOBE peajbHBIX JAHHBIX.
9. Knaccuueckunii moaxo K OpraHu3aluy HEMPOHHBIX CETEH.

1

0. IMnynbCcHBIE WM CTIAMKOBBIE CETH.



11. Pacno3naBanue tekcta. CerMeHTaIus TekcTa, MOp(oIOrHIecKii 1 CHHTAKCUYECKHI aHAIIN3.
12. Crpykrypa nHPOPMAIIMOHHBIX CBA3EH KaK OCHOBA HEMPOHHBIX CETEH.

13. Knaccuueckuii Ioaxo/1 K OpraHu3aiiui JaHHBIX JJI1 MAITHHHOTO 00yUeHHUS.
14. Tlpocreiinirie HEUPOHHBIE CETH.

15. udposbie aBTOMaTHI M MOIETH NU(POBOI HEHPOHHOI ceTH.

16. HeueTkne HEHPOHHBIE CETH U TEHETUYECKUE aTTOPUTMBL.

17. Ceprounsie u riryOokue ceTH. KapThl, peKypeHTHBIE CETH.

18. bazoBbIil aHANN3 U MIPENPOIIECCUHT TEKCTA.

19. Teoperuko-aBroMaTHasi MozielNb. [locTpoeHue aBTOMAaTHBIX MOJIENEH.

20. Koneunsiit apromar. CoctosiHue, GyHKIUS TIePEX0A0B, PYHKIUS BHIXOJIOB.
21. Mogens u cTpykTypa HH()OPMAIIMOHHBIX CBS3EH.

22. Tpum xuTa MAIIMHHOTO OOY4YEHUWS: JaHHbIE JUIsi OOyYEHUS; MaTreMarhdecKue METOAbl U
BBIYUCIIUTENBHBIE PECYPCHL.

23. ba30oBbIi aHAJIN3 U IPENPOLIECCUHT TEKCTA.

24. MogenupoBaHie C HUCHOJB30BAHUEM YHHUBEPCAIBHBIX M CHEIUAIN3UPOBAHHBIX SA3BIKOB
POrpaMMUPOBAHHUS B peIN3aLUA HEUPOCETEN.

25. Vcnionp30BaHKe MAIIMHHOTO O0yUYEHIsI B peallbHOM MHpE.

26. CriocoObI IpeAcTaBIeHNUS M KOAMPOBAHUS BXOAHBIX JAHHBIX MOZIeIel 00yUeHHS.

27. CriocoObl peAcTaBIeHNUs M KOAMPOBAHUS BXOAHBIX JAHHBIX CUCTEM MAIIMHHOTO OOyYeHHS.
28. IIpumepsl 3a1a4u MAIIMHHOTO O0Y4EHHs C BEKTOpH3aLue 00bEKTOB HCCIIEA0BAHNUS.

29. Ilenu mocTpoEHUs alNapaTHO-IPOrPaMMHBIX MOJIENIEH B CUCTEMaxX MAIIMHHOTO 00y4eHHs.
30. OcHOBHBIE HaNpaBJIeHUs U MPUEMbI ONTUMH3AIUN B HEHPOCETSIX.

31. Buasl Mozieneii 1 cenyann3amys CHCTEM MAIIMHHOTO O0y4YeHHUS.

32. CiydaiiHble COOBITHS U MIOBTOPSIIONINECS U OIINOOYHbIE JAHHBIE B CUCTEME O0y4YEHUsI.

33. O6nacTu MpUMEHEHHS HEHPOHHBIX CETeH U MATMHHOTO O0YUYCHHS.

34. Buzbl Mozienieii ¥ cienuann3amus CucTeM o0pabOTKH JaHHBIX.

35. Meroasl ¢GOpMHpPOBaHUS TICEBIOCIYUYAHHBIX IOCIIEAOBATEIBHOCTEH JUIsI JKCIEPUMEHTOB C
HEHPOCETAMH.

36. MogenupoBaHue C HCHOJB30BAHUEM YHUBEPCAJIbHBIX M  CIEHUATM3UPOBAHHBIX  SI3BIKOB
[IPOrpaMMUPOBaHUS.

37. CBepTouHbIC U TITyOOKHE CETH.

38. MoaynpHas opranu3anys HelpoceTH — IPEeUMyILeCTBa U HEOCTAaTKH.

39. Kontposaupyemoe 1 HEKOHTpOJIMpyeMoe o0yUueHue.

40. lns 4ero ucHoib3yeTcs pa3MeTKa U KJIacTUPOBAaHUE [AHHBIX IPU OpPraHU3alud MAalluHHOIO
oOyueHus

41. MadopmManoHHbIE TPOLIECCHl B CUCTEME MAIIMHHOTO O0y4eHUSI.

42. CTeHpl ¥ almnapaTHO-IPOrPaMMHOE MOJECIIMPOBAHHE

43. TlpuknagHble acrekThl MMHTAMOHHOTO MOJAEIHPOBAHUS M HCHONB30BAHHE HX B MAIIUHHOM
o0y4eHuH.

44. BnusiHuE onepalMoHHON CUCTEMBI Ha pabOTy MOJEIN MAIIMHHOTO O0y4eHHS.

45. IlpenmytiecTBa arperupoOBaHHON OpraHU3aI[MN HEMPOHHON CETH

46. Ilepenaya JaHHBIX MEXIY MOJEJIBIO U OOBEKTOM MOJEIUPOBAHUS — OCOOCHHOCTH MALIMHHOTO
oOyueHus

47. TexHOJ0TUSI MHOTOYPOBHEBBIX, HEPAPXUUECKUX MOJEIEH

48. CratucTuyeckue METOAbl M MoJied. Moesin M METOAbl HEUETKOH JIOTHKH.

49. TexHONOTHSI MHOTOYPOBHEBBIX, HEPAPXUUECKUX MOJEIICH MAITMHHOTO O0yUYCHHS.

HpI/IMepBI OK3aMCHAIIMOHHBIX OuIeToB (3aﬂaHHﬁ, TCECTOB U [Ip. MAaTCPUAJIOB, UCITIOJIb3YCMbIX JJI1
MMPOBCACHUS BKSaMeHa)Z

bumer 1

1. Mognenu peanu3aryivi MAITuHHOTO 00yYeHUS

2. TpeOoBaHus K OpraHU3aIK BBOJA HCXOAHBIX JJAHHBIX B CUCTEME MAalTUHHOTO 00ydJeHUs
3. PaccMOTpeTh U MpOaHATU3UPOBATh MPEAJIOKEHHYIO CXEMY HEMPOHHOU CeTH



buner 2

1. JleTepMHHIPOBAHHOE OMMCAHKUE JAHHBIX B CUCTEME MAIIMHHOTO 00y4EHUs.
2. CuHTE3 NOACUCTEMBI IIEPBUYHBIX CEHCOPOB B HEMPOHHOMN CETH

3. PaccMoTpeTs U poaHanu3upOBaTh ANTOPUTM peaTn3alliil HEMPOHHON CEeTH

buner 3

1. YcnoBust a3 pexTHBHOTO Mpe1o0ydeHsT HelpoceTn

2. MareMarndeckoe MOJICIMPOBAHNE U MALIMHHOE 00y4YeHHE IPH MOCTPOCHUN CUCTEMBI YIIPABICHUS
3. Onwucark anropuT™ paboThl KIIACCHYECKOTO HEHpOHa

buner 4

1. Knaccuyeckuii moaxo/l K OpraHU3alui HEHPOHHBIX CETEe.

2. HeiipoceTeBble KOHCTPYKITUH.

3. PaccmoTpeTh B IIpeIOKeHHON CXeMe MAIIMHHOTO 00y4eHHs Peatn3aliio MpeaooyyeHns

buier 5

1. IpeumymectBa npenodpabOTKH, MOCTPOCHUE KIACCH(DUKATOPOB U CTPYKTYpUPOBAHHUE JIAHHBIX B
CHCTEME MALIMHHOTO 00YYeHUs

2. AnnapaTHasI pcain3danua HeﬁpOHHBIX ceTer MEPCHCKTUBLI U HCAOCTATKU
3. PaCCMOTpeTL Ha npe):moxceHHoﬁ MOACIN MallIMHHOT'O 06y‘{CHI/I$I BO3MOXKXHOCTb OIITUMHU3alINN

Kputepun onennBanus

Onenka otmuuno (10) BbICTaBIsieTCsS CTYACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIC,
nryOoKue 3HaHMS y4eOHOH MporpaMMbl JUCHUIUTHHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUECKHU NPUMEHSTHh WX HA MPAKTHKE MPH
peLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbIC,
nryOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI U YMEHHE YBEPEHHO NMPUMEHATh X HA MPAKTUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MpaBMIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

OueHka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKAa3aBIIEMy CHCTEMaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOH MpOrpaMMbl AMCLUUILUIMHBI M YMEHUE YBEPEHHO HNPUMEHSTh MX HA MPAKTHUKE NPHU PEIICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.

OI_IeHKa XOopo1Io (7) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CymeCTByY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWUA HaA IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Onenka xopomio (6) BBICTABISETCS CTYACHTY, €CIM OH TBEpPIO 3HACT Marepual, TPaMOTHO W TIO0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpouIo (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO U 110
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIN B PCIICHHHU 3a4a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OneHka yIOBIETBOPUTEIbHO (4) BBICTABISICTCS  CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapylLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IIPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OmueHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS  CTYACHTY, IIOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HAHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B H3JIOKEHUHM IPOTPAMMHOTIO Marepuaia, ciado
BJIaJICET OCHOBHBIMH pa3JiejaMH yu4eOHO! MporpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OreHka HEYJOBJICTBOPHUTEIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COZEp)KaHUsl Y4YeOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THIIOBBIX 33]1a4.



OueHka HeyaOBIeTBOPUTENLHO (1) BBICTaBIsSETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH NPOBOIUTCS B YCTHOM (hopme.

[lpu mpoBeneHnu sk3amMeHa oOyudaronemycsl npeaocrasisercs 60 MHHYT Ha ToAroToBKy. Ompoc
o0ydJaromerocst mpoBoauTCs B TeueHue 30 MUHYT.

Bo Bpems npoBeneHus S5K3aMeHa 00y4aloUIecst MOTYT MOJIb30BATHCS MPOrPaMMON AUCLHUIUIAHBL.



