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)

10 JMCHMILIMHE: MammnHoe o0y4yeHne U HeHpoceTu
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: PannorexHuka 1 KOMIBIOTEPHBIE TEXHOJIOTUU

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

VK-1.1 AnanusupyeT 3aaady, BBIACISA 3Tallbl €€ PEeIICHNUs,
JIEHCTBUS IO PELIEHUIO 331a41




YK-1 CriocobeH oCyIiecTBISTh ITOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

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

VYK-1.3 PaccmarpuBaeT pas3iHyYHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1 CrocobeH npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PeLICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3319

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHI C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopManun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

* OCHOBHBIE NIPUHLIUIIBI IOCTPOCHUN HEeHpoceTel, IPUMEHUTENIBHO K IIMPOKOMY KJIacCy aJIlOPUTMOB,

CHCTEM, YCTPOWCTB U IPOLIECCOB;

® CyIIHOCTb, Ba)KHOCTb, AKTYaJIbHOCTb U OCOOEHHOCTH HpO6HeMI>I obecrieueHus CIICIUAJIbHBIX
L[I/I(i)pOBBIX PECypCoOB Jid PCIICHHUA MNPUKIAAHBIX 3a4a4, OCHOBHBIC IIOHATHUA B 3TOH Hpe,[[MeTHOﬁ

obacTy;

* ocobeHHOCTH MH(pOpPMALKU U MHPOPMALMOHHBIX CUCTEM KaK 00beKkTa 00padOTKU M yNpaBiICHUS,

BO3MOJKHBIC IIPHUEMBI U CITOCOOBI

pcajm3aliui KOMIIOHCHT,

MOAYJIEHM M COCTAaBHBIX YacTel

MPOEKTUPYEMBIX CUCTEM MAIIMHHOTO 00yUYeHMS;
* NPUHIOUIBI peanu3anud ¥ 3(p(EeKTHBHOTO MCHONB30BAHUS BBIYMCIUTEIBHBIX PECYPCOB, CUCTEM U

CPEACTB MAIIMHHOTO OOy4EHUSI.
YMETB:

*  3(QQEeKTUBHO NPUMEHSITH CBOM 3HAHUS JJISl PElICHUs 3a7a4 MIPOSKTUPOBaHMS HeHpoceTel, Brioopa
KOH(UTypanuy, HaCTPONKH 1 3KCIUTyaTallui OTAETbHBIX KOMIOHEHT CHCTEMBI;

* TPAKTHYECKH PEaM30BBIBATH MTOJyYCHHbIE HABBIKK pa3padOTKU HeHpoceTel MalllmHHOTO 00yUYeHMS;
*  (opmynupoBaTh 3a7aud CO3MaHUS IM(POBBIX MoOAENeH Heipocerel, moadHpaTs paroHAIbHbIE

CIIOCOOBI ¥ CPEJICTBA X Peah3allii.
BJIAJIETh:

* yMEHHEM BBIOpaTh BBIYHUCIUTEIbHBIE PECYpPCHI, HEOOXOIUMBIE ATl MOCTPOSHHS I(pOoBOH Mozxenn
HeHpoCceTH, OTBEYAIOUICH 3aJaHHBIM TPEOOBAHUSAM;

* 0OUIMMU MOHATUAMHU M IIPUEMAMHU aHAIN3A U N3yUYEeHUS 0OBEKTOB IPOSKTHPOBAHUS;

* HaBBIKAMH pabOTHI CO CIIELMANTN3UPOBAaHHBIMU CpeACcTBaMH cOopa u 00paboTku nHpOpMaLny;

* OpraHU3allMOHHBIMH IPHEMaMH PabOTHI O MOCTPOCHUIO U SKCIUTyaTalluy HU(POBBIX HeiipoceTel n

CHUCTEM;

* IPAKTUKOHN MCCIEJOBAaHUS U PELICHHs TEOPETUUECKUX U IPAKTUUECKUX 3a/ad.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH



TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Mammunaaoe obyuenne (MO), mmyboxoe ) 2
oOyuenue u Heliponnslie cetu (HC).
) [ludpoBble cUCTEMBI, aITOPUTMBI | ) )
METO/Ibl MAIIMHHOTO O0Y4YeHUs
3 3anaun MamMHAOTO 00yueHus. Monenu u 4 4
CTPYKTYpa HH()OPMALIMOHHBIX CBSI3EH.
[Ipocreiimue HEUPOHHBIE CETH.
4 Knaccuueckuil moaxon K OpraHu3aluu 2 2
HEUPOHHBIX CETEM.
Obnactn 3¢ ¢PEeKTUBHOTO MPUMEHEHHS
5 HEHPOHHBIX CeTed M  MAaIIUHHOTO 4 4
oOyueHwusl.
6 Hamnpaenenust pa3BuTHE HEUPOCETEBBIX 4 4

TexHonorui. O0II1e TOHITHS.

Mopaenu 1 METOIbl MAIIMHHOTO O0Y4YEHUs
7 W HelpoceTeBble  TEXHOJOTHH  Ha 4 4
MpUMepe aHAIN3a TEKCTOB.

bazoBble KOHIICTILIH MAaIIMHHOTO
8 oOy4eHus pu aHanu3e 4 4
WH(POPMAIIMOHHOTO MOTOKA.

[IpenoOyuenne u ponb (HOpMUPOBAHUA
oOydaroreii BHIOOPKH

OnTuMH3aLMOHHBIE 33/1a4d MAIIMHHOTO
10 |oOyuenus. OCHOBHBIE HampaBlICHUS H 2 2
MPUEMbI ONITUMH3ALNN

Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. Mammanoe o6yuenue (MO), mybokoe o0yuenue u Heiiponnbie cetu (HC).

1.1. Beenenue. lleam u Tematuka Kypca. DopMalbHOE ONPEACICHUE MOHITUS «MAIIMHHOE
oOydeHuey.

1.2. Tpu kuTa MaIIMHHOTO OOy4YeHHS: JaHHBIE s OOYYeHHs; MaTeMarHudecKUe MeETOIbl U
BBIYUCIIUTENBHBIE PECYPCHL.

1.3. HelipoHHsle ceTd — HHCTPYMEHT, MEXaHU3M B PaMKaxX MAallMHHOTO 00y4YeHHS.
2. HudpoBsie cCUCTEMBI, AITOPUTMBI U METObI MAIIMHHOTO 00y4YEHUs

2.1. CratucTryeckrie METO/IbI U MOIE . MoJIeN ¥ METOIBl HEUETKOU JIOTHKH.
2.2. KoHTpOonupyemMoe 1 HEKOHTPOIUpyeMoe 00ydeHue.

2.3. MammaHOe O0ydyeHHe ¢ mojakperieHueM. [IpenmyrnecTBa ¥ HEZOCTaTKU HU(POBBIX CHCTEM
o0yd4eHusI.




3. 3ajaun MamIMHHOTO O0yuYeHMs. Mozienu U CTPyKTypa HHPOPMAIIMOHHBIX CBA3EHl.

3.1. Mcnonp3oBanue MalIMHHOTO OOYYEHHUS B peajbHOM MHUPE.
3.2. [lepcriekTUBBI ¥ TPOOIIEMBI MAIIMHHOTO O0YyYEHUSI.

4. Tlpocteitmue HelipoHHbIe ceTy. Kimaccuueckuil moaxoa K OpraHu3aiuyi HeHPOHHBIX CeTel.

4.1. udposbie aBTOMATHI U MOIETH U(POBOM HEHPOHHOI ceTH.
4.2. Knaccuueckuil moaxo K OpraHu3alii HEWPOHHBIX CEeTeH.
4.3. MammnHOoe 00y4eHre U MOZICTIMPOBAHNE HAa OCHOBE PEaJIbHBIX JaHHBIX.

5. O6nactu 3¢ pekTnBHOrO NpUMEHEHHU HEHPOHHBIX CETel U MAlTMHHOTO 00yYCeHHS.

5.1. MeTo/ipl MaIIMHHOTO O0YYEHUS U HEHPOCETH ISl PelICHHS 3a]]a4 MOJICITHPOBaHUSI.
5.2. Metofpl ipefio0ydeHUs B KIIaCCH(PUIINPYIONINE METOIBI.

6. Hampasnienus pa3BuTue HEHPOCETEBBIX TEXHONOTHH. O0IINe MOHATHS.

6.1. CBeprounble U r1yOokue ceTH. KapThl, peKypeHTHBIE CETH.
6.2. IMmynbCcHBIE WITH CHIAKOBBIE CETH.
6.3. HeueTkue HelipOHHBIE CETH U T€HETHYECKUE aITOPUTMBIL.

7. Moaenu n MeToAbl MAIIMHHOTO OOy4eHHs W HEeHpOCeTeBble TEXHOJIOTHMHM Ha NpHMEpe aHaIu3a
TEKCTOB.

7.1. ba3oBblil aHaIM3 ¥ NPENPOLIECCUHT TEKCTa. AHAJIU3 TEKCTOB (JOKYMEHTOB) U MH(OPMALIMOHHBIH
IIOUCK

7.2. CerMeHTanmsi TeKcTa, MOP(HOJOTHYECKHH H CHHTaKCH4eckuwii aHanu3. CeMaHTHYecKoe
MpECTaBICHUE TEKCTa

8. ba3oBrie KOHICIIIWKW MAallIMHHOI'O O6yLICHI/I$I IIpH aHAJIN3C I/IH(i)OpMaI_II/IOHHOFO IIOTOKA.

8.1. OcobeHHOCTH peanbHBIX IJaHHBIX: Pa3HOPOIHOCTb, HEMOJHOTA, W30BITOYHOCTH, HETOYHOCTD,
IIPOTUBOPEYUBOCTD U OTCYTCTBHE CTPYKTYPHOIO IIPEACTaBICHHUS.

8.2. Buzpl Moeneli u crieruanu3anus CucteM 00pabOTKH JIaHHBIX.
9. llpenoOyuenue u posib GOPMHUPOBAHHUS OOYHAOIIEH BEIOOPKH

9.1. CriocoObI TIpeICTaBICHHS U KOIUPOBAHMSI BXOIHBIX JTaHHBIX.
9.2. IIpeumymecTBa NpeoOpPadOTKH, MOCTPOSHHUE KIIACCH(PHUKATOPOB U CTPYKTYPUPOBAHHE JTAHHBIX
9.3. IIpobnemb! mepeoOydeHUs.

10. OnTtuMu3alMoHHBIE 3a/1adud MammHHOTO oOydyeHus. OCHOBHBIC HalpaBieHUs W TPUEMBI
ONITUMHU3ALIH

10.1. Heo6xonumele ycnoBus ycnemHoro npumernenns MO u HC.
10.2. Knactepuzarus, paHXKHUPOBAaHUE U BEKTOPHU3aIus 00beKTOB (HaHHBIX) It onTuMu3anuu MO.
10.3. IIpumeps! 33241 MAITUHHOTO 00YYEHUS C BEKTOpU3ANHEH 0OBEKTOB HCCIIEIOBaHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueOHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
[IporpammHuble U anmnaparHO-IIPOrpaMMHbIE MAKEThl CUCTEM YIIPABIEHUS, CUCTEMBI PACIIO3HABAHUS.
AnmapaTHble 1 IPOrpaMMHBIE PEATH3AINH JIEMEHTAPHBIX KOMIIOHEHT CIIEHUATN3UPOBAHHBIX CHCTEM.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. Heitponnsie cetu : monHbii Kypc = Neural Networks. A Comprehensive Foundation, [yue6Hoe
nocobue] /Caiimon XaiikuH ; [mepeBoa ¢ anmuiickoro]. Cankr-IletepOypr, Ananexruka, 2019

2. Metoasr MaTeMaTudeckoro mojenupoBanus [ Tekct] : yueOHuK aist By3oB / A. E.
VYMHOB .— M. : MOTH, 2012 .— 295 c.

JlomonHuTenbHAS IUTEpaTypa
1. [IpoexTupoBanue cucreM ynpasneHus [ Texct]=Control System Design : [y4e0. mocobue s By30B]
/T. K. T'ynsun, C. @. ['pede, M. 3. Canbrano ; nep. ¢ auri. A. M. Enanemankosa .— M. : BUHOM.
JIa6. 3nanmii, 2004 .— 911c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://www.intuit.ru — OTKpBITBI HHCTUTYT UHTYHT
http://lib.mipt.ru — anekrponHas 6ubmuoreka MOTU
http://www.chipnews.ru — HOBOCTH MHKPO3JICKTPOHHUKH
http://www.citforum.rw/hardware/ - 6ubmmoreka CIT-Forum

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHAIO
MpEe3EHTAlUN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0IUMOE BpeMsl Il padOoThI CTy/IeHTa HaJ TEMOU.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:
* YTEHHE, aHAIN3 ¥ KOHCIIEKTUPOBAaHUE PEKOMEHIOBAHHOU JTUTEPATYPHI,

*  mpopaboTKy y4yeOHOro marepuana (IO KOHCIIEKTaM JICKIUH, y4eOHOW M Hay4HOH nuTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUs,

* JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIAEHUIM, CBOMCTB;
* pelIeHuE 3a/1a4, IpeAJaraeMblX CTyIEHTaM Ha JIEKLUSX,
* IIOATOTOBKY K JIEKLUSAM, KOJUIOKBUYMaM, 3K3aMEHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAeTCS B Qopme
WHAMBHUIYaJbHBIX KOHCynbrauuid. Ilokasarenem BIaZieHHs MaTepUaoM CIY>KUT YMEHHE pellaTh
3agaun. Jns ¢GopMHpOBaHHS yMEHHsSI HPUMEHSATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYACHTY
HEoOXOAMMO pelaTh Kak MOKHO Oosnbiie 3aaad. [lpu pemenun 3agaq Kaxaoe AeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CChUIAACh HA M3BECTHBIC TEOPETUYECKUE CBEIEHMSA. 3HAYUTENIBHO OOJErduTh
pelleHre 3aadl MOXKET XOPOILO BBIMOJHEHHBIA YepTeK, CTPYKTYPHAsl CXeMa WM CXeMa allropuTMa
€CIIM OH COOTBETCTBYET yCIOBHUIO 3a7a4u. [Ipu moAroToBke K 3aHATHAM HEOOXOAMMO MOBTOPAThH paHee
W3yYeHHbIE OCHOBHBIE oOIpeneseHus, (GopMyIHpOBKH TeopeM. B Hauane 3aHATHS, Kak NpaBUIIo,
npoBoauTcs KopoTkui (10-15 MuHYT) ompoc mo Marepuany MNPOUIEANINX 3aHATHH B YCTHOM WU
MUCBbMEHHOH (opme. OOBIYHO MPUIACPKHUBAIOTCA CIECIYIOIIEH CXEMBbl: U3yUYeHUE Marepraia JIEKIUH 10
KOHCIIEKTY B TOT € JIeHb, KoTia Obuta mpocnymiana jekius (10-15 MuHyT); moBTOpeHue marepuaia
HakaHyHe cieaytomed jgekuuu (10-15 MuHYT), mpopaboTka yueOHOro Marepuala MO KOHCIEKTam
JeKIui, yd4eOHOH M Hay4yHOH JuTeparype, IMOATOTOBKA OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX IS
camocrosaTenbHOro nzydeHus (1 gac Hexeno), pemenue 3a1a4 (1 gac). Baxxno 1oOUThCS MOHMMAaHUS
H3y4yaeMoro Marepuaia, a HE MEXaHHYECKOro ero 3amnoMuHaHus. [lpu 3arpyqHeHuu wu3ydeHus
OTAETBHBIX TEM, BOIIPOCOB, CIIEAYET 00palIaThCs 3a KOHCYJIBTAUUsIMU K JEKTOPY WIN MPEnoAaBaTesio,
BEAYyIIEMY NIPAaKTUUECKUE 3aHITHS.



O0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSI BHITIONIHEHUE JIOMAITHUAX PadoT.

[IpomexxyTOuHBIH KOHTPOJb 3HAHUW MPOBOJUTCS B BHUJE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
MpeyIaracTcs MUCbMEHHO OTBETHTh HAa TEOPETHUYCCKHI BOMPOC M PEHIUTh JBE 3a7a4d MO TEeMe
KOJUIOKBUYMa, a TaKXe CTYJACHTY B XOJIe OCBOCHHS Kypca HEOOXOJMMO BBINIOJHUTH JIBE JOMAITHUX
VHIUBUIYaJTbHBIX pa0OTHI C UX MOCIEAYIONIEH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
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,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AUCIUIUIMHBI «MalmHHOEe 00yUueHre U HeWpoceTn» 00yJaroInuics TOJKeH:

3HATb:

¢ OCHOBHBIC TPHUHIIUIIBI HOCTpOeHI/Iﬁ HCprOCCTefI, IMPUMCHUTCIIBHO K HIMPOKOMY KJIACCYy aJITOPUTMOB,

CHCTEM, YCTPOWUCTB U IPOLIECCOB;

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

obmacry;

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

BO3MOJKHBIC TIPUCMBI U CIIOCOOBI

pcaiin3ani KOMIIOHCHT,

MOAYJIEH U COCTaBHBIX YacTei

MPOEKTUPYEMBIX CUCTEM MAIIMHHOTO O0yUeHHUS;
* MPUHLHUIB peanu3auud U 3()pPEeKTUBHOrO MCIONB30BAHUS BBIYMCIUTEIBHBIX PECYpPCOB, CUCTEM H

CPEICTB MAIIMHHOTO O0yUYeHHS.
YMeThb:

* 3(h¢eKTUBHO NPUMEHATh CBOM 3HAHMA JJIS PEIICHMS 3a/a4 MPOEKTUPOBaHUs Helpocereil, BIOOpa
KOH(UTYypauuu, HACTPONKHM U IKCIUTyaTallH OTACIbHBIX KOMIIOHEHT CUCTEMBI;

* IPAKTUYECKU PEaIN30BbIBATH MTOIYUYECHHBIC HABBIKK Pa3padOTKH HelpoceTel MallIMHHOTO 00yYeHNs;
*  (opMmynupoBarh 3amadMl co3gaHusa LU(POBBIX MojeNed HelpoceTed, MoaOUpaTh palOHANbHbIC

CIIOCOOBI U CPE/ICTBA UX Pean3aliH.
BJIA/1eTh:




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

* OOUIMMU MOHATUSAMH ¥ IIPUEMAMH aHAJIN3a M U3yYCHUSI 0OBEKTOB MIPOCKTUPOBAHUS;

* HaBBIKaMU pabOTHI CO CIIEUATU3UPOBAHHBIMU CpeicTBaMU cOopa u 00paboTku HHPOPMALINY;

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

* TPAKTUKOM MCCIEIOBAHMS U PEIICHHS TEOPETHICCKUX U TIPAKTHYCCKHX 3a/1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C nenblo KOHTPOJIS OCBOGHHUS OOydaromMMUCS yd4eOHOro marepuaia Hadaje 3aHSITHS, Kak MpaBHIIo,
npoBogutcs kopoTkuid (10-15 muHYyT) ompoc mo marepuaidy NpOLISALINX 3aHSATHH B YCTHOH HIIH
MUCHMEHHOM (hopMe.

Tewmbl u BOIPOCHI KOJUIOKBUYMOB U JOMAIIHUX WHANBUAYAJIbHBIX 3aJIaHUM:

1. CocraBuTh TEXHMYECKOC 3aJlaHUEC 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
CUCTCMEC.

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

4
5
6
7. CocrtaButh TaONMUYHOE ONMcaHue ()YHKIIMOHUPOBAHUE y371a (JIOTHYECKON CXeMbl) HEHPOCETH.
8. Ilpoananu3upoBarh aaroput™ (GopMHUPOBaHMS U 3aIIOMUHAHUS PACIIO3HAHHOTO 00pa3a.

9. IlepeuncnuTh OCHOBHBIE KPUTEPUH ONITUMH3ALIMHI HEHPOCETH

1

0. OcHOBHBIE 3TaITBl CHHTE3a MOJCIIU CUCTEMBI PACIIO3HABAHUA

Kpurepun oneHuBaHUS 3TUX 3aJaHUI:

O]_[eHKa BBITIOJTHEHUS 3aJaHUi YUYUTBIBACT IIOJHOTY W CaMOCTOATCIIBHOCTD H3JIOKCHHUS TCEMBI,
00s13aTeNIbHOC HAJIMYKE IIaHa U BbBIBOJOB I10 TCMC, HAJIMYUC CITMCKA UCIIOJIb3YCMbIX HCTOYHUKOB.

OneHka BBINIOJIHEHUS 3aJaHUsI HOCUT HeQopMabHbIN HenuddepeHIMUPOBAHHBINA XapakTep: 3alaHue
YCIICIIIHO BBINIOJIHEHO, 3aJJaHNe BBIMOJIHEHO HEOCTATOYHO U TpeOyeT JOMOIHUTEIBHOTO 00CYKACHHS,
3aJaHH€ BBIIIOJIHEHO HEYIOBJICTBOPUTEIHHO. Pe3ynbTaThl OLUEHKH 3aJaHUH MOTYT OBITh YYTEHBHI B
Pe3yNbTUPYIOLIEH OLIEHKE IO KypCYy.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJIA ITPOBCACHUA 3K3aMCHA:

. Knaccudukanus coBpeMeHHBIX METOAMK MALTHHHOTO 00yYEeHHUS.
. [Ipenobydenue u poisib GOpMUPOBaHUS OOYHAIOLIEH BEIOOPKH.

. [Ipobaembl mepeoOyueHus: B HEHPOCETSIX.

. OnTUMH3aLMOHHBIE 33]Ja4¥ MALTMHHOTO 00YYEeHHUS.

. HeueTkue HEHpOHHEBIE CETH.

. eHeTHuecKue anropuTMBl HEMPOHHBIX CETEU.

. HanpaBnenus pazButue HEWPOCETEBBIX TEXHOJIOTUH.

0NN N bW~

. MammaHOE 00y4eHue 1 MOJECIMPOBAaHUE HA OCHOBE PEalIbHBIX JaHHBIX.

9. Knaccuueckunii moaxo K OpraHN3aluy HEMPOHHBIX CETEH.

10. UmnynbCHBIE WK CIAHKOBBIE CETH.

11. Pacno3naBanue texcta. CerMeHTanus TeKCTa, MOP(OIOrHUeCKUi 1 CHHTAKCUYECKHIA aHAIIN3.
12. Crpykrypa nHPOPMAIMOHHBIX CBA3EH KaK OCHOBA HEMPOHHBIX CETEH.

13. Knaccuueckuii moAXoA K OpraHu3aluy JaHHBIX U1 MAIIMHHOTO 00y4YeHHs.

14. ITpocreiimyie HEHPOHHBIE CETH.

15. Hudposbie aBTOMaThl 1 MoAEIH LU(POBOM HEHPOHHOI ceTH.



16. HeueTkne HEHPOHHBIE CETH U TEHETUYECKHE aITOPUTMBL.

17. Ceprounsie u riry0okue ceTH. KapThl, peKypeHTHBIE CETH.

18. ba3oBbIil aHANN3 U TIPENPOIIECCUHT TEKCTA.

19. Teoperuko-aBromMaTHasi MozieNb. [locTpoeHue aBTOMaTHBIX MOJIENEH.

20. Koneunsrit apromar. CoctosiHue, GyHKIUS TIEpEX0A0B, PYHKIUS BHIXOJIOB.
21. Mogens u cTpykTypa HH()OPMAIIMOHHBIX CBS3EH.

22. Tpum xuTa MAIIUHHOTO OOydYEHUS: JaHHbIE JUIsi OOyYEHUS; MaTeMarWdecKue METOIbl U
BBIYUCIIUTENBHBIE PECYPCHL.

23. ba30BbIi aHAJIN3 U IPENPOLIECCUHT TEKCTA.

24. MogenupoBaHle C HCHOJB30BAHUEM YHUBEPCAIBHBIX M CHEUAIW3HUPOBAHHBIX SA3BIKOB
POrpaMMUPOBAHHUS B peIN3aLUNA HEUPOCETEN.

25. Vcnionp30BaHUEe MAIIMHHOTO O00yUYEHIsI B peallbHOM MHpE.

26. CriocoObI IpeAcTaBIeHNUS M KOAMPOBaHUS BXOAHBIX JAHHBIX MOZIeIel 00yueHHS.

27. CriocoObl peAcTaBIeHNUS U KOAMPOBAHUS BXOAHBIX JAHHBIX CUCTEM MAIIMHHOTO OOyYEHHS.
28. IIpumeps! 3a1a4u MAIIMHHOTO 00y4EHHs C BEKTOpH3aLue 00bEKTOB HCCIIEA0BAHNUS.

29. Ilenu mocTpoeHUs alNapaTHO-IPOrPaMMHBIX MOJIENIEH B CUCTEMaxX MAIIMHHOTO 00y4eHHs.
30. OcHOBHBIE HaNpaBIeHUs U MPUEMbI ONITUMH3AIUN B HEHPOCETSIX.

31. Buasl Mozieneii 1 cenyann3amys CHCTEM MAIIMHHOTO 00y4eHHUS.

32. CiydaiiHble COOBITHS U MIOBTOPSIIONINECS U OIINOOYHbIE JAHHBIE B CUCTEME O0y4YeHUsI.

33. O6nacTu MpUMEHEHHS HEHPOHHBIX CETeH U MATMHHOTO O0YYCHHS.

34. Buzbl Mozienieii ¥ cienuanu3amus CucTeM o0pabOTKH JTaHHBIX.

35. Meroapl ¢GOpMHPOBaHUS TICEBIOCIYUYAHHBIX IOCIIECAOBATEIBHOCTEH JUIsI JKCIEPUMEHTOB C
HEHPOCETAMH.

36. MogenupoBaHue C HCHOJB30BAHUEM YHUBEPCAJIbHBIX M CIEHUAIM3UPOBAHHBIX  SI3BIKOB
[IPOrpaMMUPOBaHUS.

37. CBepToUHbIC U TITyOOKHE CETH.

38. MoaynpHas opranusanys HelpoceTH — IPEeUMyIIeCTBA U HEOCTAaTKH.

39. Kontpoaupyemoe 1 HEKOHTpOJIMpyeMoe o0yUueHue.

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

41. MadopmManmoHHbIE TPOLIECCHl B CUCTEME MAIIMHHOTO O0y4eHUSI.

42. CTeH sl ¥ almnapaTHO-IPOrpaMMHOE MOJECIIMPOBAHHE

43. IlpuknagHble aclekThl MMHTAMOHHOTO MOJAEIHPOBAHUS M HWCIOJNB30BAHHE WX B MAIIUHHOM
o0y4eHuu.

44. BnusiHUE OnepalmoOHHON CUCTEMBI Ha pabOTy MOJEIN MAIIMHHOTO O0y4eHHS.

45. IlpenmytiecTBa arperupoOBaHHON OpraHU3aI[MN HEMPOHHON CETH

46. Ilepenaya JaHHBIX MEXIYy MOIEJIBI0 U OOBEKTOM MOJEIUPOBAHUS — OCOOCHHOCTH MALIMHHOTO
o0y4eHus

47. TexHOJI0TUSI MHOTOYPOBHEBBIX, HEPAPXUUECKUX MOJEIEH

48. CratucTuyeckue METOAbl M MoJed. Moaesin 1 METOAbl HEYETKOH JIOTHKH.

49. TexHONOTHSI MHOTOYPOBHEBBIX, HEPAPXUUECKUX MOJEIICH MAITMHHOTO O0yUYCHHS.

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

bumer 1

1. Mognenu peanu3aryivi MallTuHHOTO 00yJeHUS

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

buier 2

1. leTepMUHUPOBAHHOE ONHUCAHUE JAHHBIX B CHCTEME MAIIMHHOTO OOY4YeHHUS.
2. CUHTE3 OJICUCTEMBI TIEPBUYHEIX CEHCOPOB B HEHPOHHOM ceTH

3. PaccMOTpeTh U MpOaHATU3UPOBATh AJITOPUTM pea3alui HEUPOHHOU ceTn



buner 3

1. YcnoBust a3 pexTuBHOTO Mpe1o0ydeHnsT HelpoceTn

2. MareMarn4eckoe MOJICIMPOBAHUE U MALIMHHOE 00y4YeHHE IPH MOCTPOCHUN CUCTEMBI YIIPABICHUS
3. Onwucarp anropuT™ paboThl KIIACCUYECKOTO HEHpOHa

buner 4

1. Knaccuyeckuid moaxo/l K OpraHU3alui HEHPOHHBIX CETEe.

2. HeiipoceTeBble KOHCTPYKIUH.

3. PaccmoTpeTh B IIpeIOKeHHON CXeMe MAIIMHHOTO 00y4eHHs PeaTn3aluio npeaooyyeHns

buner 5

1. IpeumymectBa npenodpabOTKK, MOCTPOCHUE KIACCH(DUKATOPOB U CTPYKTYpUPOBAHHUE JIAHHBIX B
CHCTEME MAIIMHHOTO 00YYeHUs

2. AnmaparHasi peanu3aiys HeWPOHHBIX CeTeH MePCIeKTUBBI M HEIOCTATKH

3. PaccMoTpeTh Ha MpeAyIoKEHHO MOAETH MAITMHHOTO 00y4YeHUSI BOSMOKHOCTh ONTHMHU3AIHN

Kpurepuu onieHuBanus
Ouenka ommnyHO (10) BeICTaBIsICTCS CTYICHTY, IIOKa3aBIIEMy BCECTOPOHHUE, CUCTEMATH3HPOBAaHHEIC,
nryOoKue 3HaHMS yuyeOHOH MporpaMMbl JUCHUIUTUHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
o0nacTu, NpoJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH MPUMEHSITh UX HA MPAKTHUKE TPH
pelLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.
Ouenka oTMaHO (9) BBICTABISICTCS CTYIEHTY, ITOKAa3aBIIEMy BCECTOPOHHHE, CUCTEMAaTH3MPOBAaHHEIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO IMPUMEHATh X HA MPAKTHKE
NPY pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE ¥ MPAaBMIIbEHOE 000CHOBAHHE MPUHATHIX PELICHUIA.
OueHnka OTIIMYHO (8) BBICTABISAECTCS CTYACHTY, [IOKa3aBIIEMy CHCTEMAaTH3MPOBAaHHbIE, NTyOOKHEe 3HAHUS
y4eOHOW TpOorpaMMbl JAUCIHMIUIMHBL H YMEHHE YBEPEHHO NMPHMEHSTHh MX HA MPAKTHUKE MPU PELICHUH
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.
Ouenka xopomo (7) BBICTABIAETCS CTYICHTY, €CIIM OH TBEPAO 3HAET Marepuall, TPaMOTHO H IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET IOYYCHHBIE PE3YJIBTATHI.
Omnenka xopomio (6) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HACT Marepuall, TPaMOTHO W TIO0
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOIYyCKAaeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Omenka xopomio (5) BBICTABISETCS CTY/ACHTY, €CIIM OH B OCHOBHOM 3HAeT MarepHuall, IpaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITy4eHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WM B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OmueHka yIOBIETBOPUTENBbHO (4) BBICTABISICTCS  CTYICHTY, NOKa3zaBIIieMy (parMeHTapHbIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyUICHUS JOTMYECKOU MOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO MaTepuaa, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.
OmueHka yIOBIETBOPUTENbHO (3) BBICTABISICTCS  CTYACHTY, IOKa3zaBIIieMy (parMeHTapHbIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.
OreHKka HEYJOBJICTBOPHUTENIHLHO (2) BBICTABISCTCS CTYICHTY, KOTOPHIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyITHPOBKaX OCHOBHBIX IPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THUIIOBBIX 33/a4.
Ouenka HeyaoOBIeTBOPUTENLHO (1) BBICTaBISETCA CTYAEHTY, KOTOPBHI HE 3HAaeT OCHOBHOTO
cozep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeneasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMeHHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



DK3aMeH NPOBOIUTCS B YCTHOH (hopme.

[lpu mpoBeneHnn 5k3amMeHa oOyudaronemycsl npeaocraBisercs 60 MHHYT Ha ToAroToBKy. Ompoc
00ydJaromerocst mpoBoaUTCs B TeueHue 30 MUHYT.

Bo Bpems npoBeneHus 5K3aMeHa 00y4daloIecst MOTYT MOJIb30BATHCS MPOrPaMMON AUCLHUIUIAHBL.



