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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: Heiipoynpasnenue
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOArOTOBKHU: PannorexHuKka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kaepa NHTEIEKTyaIbHBIX HH()OPMAIIMOHHBIX CHCTEM U TEXHOJIOTUN

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

CamocrositensHas pabora: 15 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: B.H. MyxamaaueB, aCCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapbl HHTEUIEKTYalbHbIX HHPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHIA
30.08.2023



AHHOTANMA

PaccMarpuBaroTcst 3a1auil yHpaBlIeHUS TUHAMHUYECKUMH OOBEKTaMH M CHOCOOBI MPUMEHEHUS HEHPOHHBIX
ceTei s ynpasnenus. Jlaercs BBeneHue B (GUIBTpaLuio cUrHaioB, punstp Bunepa, LMS ¢unstp. Haercs
MOHATHE OOBEKTa YMpaBICHUS, BHIOB OOBEKTOB YIIPABJICHUS, YCTAaBKH, YIPABISIOIINX BO3JEHCTBUIL.
Uccnenyercst momxon «depHOro simuka». PaccmarpuBaroTcs BONPOCHI HEHPOCETEBOH HACHTU(UKALMH
00BEeKTa, pa3IndHbIe CXeMbl HeipocereBoro ympanieHus. OOyueHHe ¢ MOAKPEIUIEHHEM U €ro MPUMEHEHUS
JUIS peLIeHU 3a]a4 yIpaBieHus. 3aadl KHHEMAaTuKH, pOOOTOTEXHHKA.

[IpakTuyeckue 3aHATHA TPOXONAT B Matmnad.
1. leau u 3apa4u

eap AUCUMNIMHBI
- BBEJICHHC B HEHPOYIIPaBIICHHUE;

- OCBOCHME COBpPEMEHHBIX IOAXOAOB W METOAOB YINPABICHUS IWHAMUYECKUMU CHCTEMAMH C
HCIIOIb30BaHUEM HEMPOHHBIX CETEH;

- OCBOCHHMC MCXaHHM3MOB LCJICIIOIaraHus, BBI60pa U IIOATOTOBKH JaHHBIX W IMOCTPOCHUSA AJITOPUTMOB
YpaBJICHUA C UCTIOJIb30BAHUCM HeﬁpOHHLIX CeTCﬁ;

- (dopmMupoBaHME KOMIUIEKCHBIX 3HAaHUH W pa3BUTHE 0a30BBIX TEOPETHKO-NIPAKTUYECKUX
HPEACTABICHUN O METOAAX HACTPOMKHU CTPYKTYPBI U ITapaMETPOB HEMPOHHBIX CETEH JUIs YIIPABIICHUS;

- [puOOpeTeHHE HAaBBIKOB aHAJIM3a NPHMEHUMOCTH HEHWPOCETEBOrO IOAXONa M CpPaBHEHUE €ro
3(p(QEKTUBHOCTH €O CTAaHAAPTHBIMH KIACCHYECKUMH METOAaMH YIpaBICHHUA JUHAMHYECKUMHU
CUCTEMAMU;

- (bOpMI/IpOBaHI/Ie OPaKTUICCKUX HABBIKOB IMPUMCHCHUSA U3YUYCHHBIX MCTOA0B U croco0oB YIpaBJICHUA
JUHAMHUYCCKHUMH CUCTEMaMU C UCIIOJIb30BaHUEM HeﬁpOHHLIX CETeH.

3agauu AU CHUIIHHBI

- OCBOGHHME CTyIEHTaMH TOJAXOJOB, METOJOB U MOJENeH HEHPOHHBIX ceTed IS YIpaBICHUS
JUHAMAYECKHUMU CHCTEMAaMHU;

- HpHOGpCTeHI/Ie MPAKTUYCCKHUX HABBIKOB MPHUMCHCHUSA HeﬁpOHHLIX cerent AJid YHOPpaBJIICHUA
ANHAMHUYCCKUMU CUCTEMAaMU B YCIIOBUAX MHOTOMEPHOCTU JAaHHbIX, HAJIMIUU OIIMOOK U HIyMOB;

- TpuoOpeTeHHe YMEHHs HHTEPIPETHPOBATh MOJYUYCHHBIC PEe3yJibTaThl Ui IMOCTPOCHHS IUIAHOB
HKCTIEPUMEHTAIBHBIX HCCIEI0OBaHUH M BHIOOpA ONTHUMAJbHBIX IApaMETPOB HEHPOHHBIX CeTel Ui
YIpaBJICHUS AMHAMUYECKUMU CUCTEMaMH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIHyHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHSTh HAMEYATD MyTH €€ PEIICHHS

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB




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

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

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

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

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HaTh:
- COBpEMEHHbIE MMPOOJIEMbI HEHPOYTIPaBIICHUS;
- 0a30BbIE MMOJXO/IBI, METOJBI U MOJIEJIN HEMPOHHBIX CETEH, MO3BOJIIONINE YIPABIATh JUHAMUYECKUMHU
cUcTeMaMy;
- OCHOBHbIE METO/Ibl YIIPaBJICHUS AMHAMUYECKMMHU CUCTEMaMH C UCIIO0JIb30BAHUEM HEHPOHHBIX CETEH;
- TEOPETUYECKUE U MPAKTHUECKHE aCIEKThl MOAXOAA JJISl aHaIM3a Pa3InYHBIX MOAENEeH HEHpOHHBIX
ceTed, HACTPOMKM HX CTPYKTYpbl M IIapaMeTpOB, B YACTHOCTH C IIOMOINBIO METOa OOpaTHOro
pacnpocTpaHeHus: OLINOKH.

YMETh!
- TIOJBb30BaThCS CBOMMHM 3HAHMSAMH JUId pEUIeHUs (QyHIAMEHTAIbHBIX U TPHKIAJHBIX 3a1a4
YIpaBJICHHUS;
- JeNaTh KOPPEKTHBIE BBIBOABI U3 COIOCTABIEHMS PE3YJIbTaTOB TEOPETHUECKOIO U KOMIIBIOTEPHOIO
MOJEJINPOBaHUS (IKCIIEPUMEHTA);
- IPOM3BOAUTH YHUCIIEHHBIE OLIEHKHU 3()(HEKTUBHOCTHU PEIICHUS 33/1a4 YIPaBICHHUS;
- OCBaMBaTh HOBBIC MTPEIMETHBIC 00IACTH, TEOPETUUECKUE MOIXOIbI U SKCIIEPUMEHTAIBHBIC METOIUKH;
- IJJAHUPOBATh YMCJICHHbII SKCIEPUMEHT U COCTABIISITh IUIaH 3KCIIEPUMEHTA;
- 3¢¢eKTUBHO HCIOIB30BaTh HH(GOPMALMOHHBIE TEXHOJOTHM M KOMIIBIOTEPHYIO TEXHHUKY JJIs
JOCTHXKEHUS! HEOOXOIMMBIX TEOPETUUYECKHUX U MPHUKIIAJHBIX PE3YIbTATOB;
- CTPOUTH COBpPEMEHHBIC MPHUKIAIHbIE HEHPOCETEBbIC ANTOPUTMBI YIPABICHUS AWHAMHUYECKHUMU
cUCTEMaMU.

BJIaJIETh:

- IPUKJIaJAHBIM AINIIAPAaTOM HEUPOHHBIX CETEN U HEMPOYIIPABIICHHUS;

- HaBbIKAMH OCBOEHUS 00JbIIOT0 00beMa HHPOPMALINY;

- HaBBIKAMH CaMOCTOSITEIbHON paboThI;

- KYJIETYpOH ITOCTAHOBKU M MOZEJIMPOBAHUS 3a/1a4;

- HaBBIKAMM T'PaMOTHOH 00pabOTKM pe3yNbTaTOB 3KCHEPUMEHTA U COMOCTABICHUS C TEOPETHUECKUMHU
JaHHBIMH;

- IPAaKTUKOM UCCIIEOBAHMS U PELICHUS TEOPETUUECKUX U NIPUKIIAJHBIX 331ay;

- METOJaMH pEIICHUS MIIMPOKOrO CHEKTpa 3a4ad YIPABICHUS C HCIOIb30BAaHHUEM HEMPOCETEBBIX
TEXHOJIOTHH.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmen) TUCITUTUIHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

BBenenue B HelipoyIipaBieHue 7 4




) HefipocereBas UJCHTU(DUKAIUSL 7 4
JUHAMUYECKUX OObEKTOB

3 HelipoceTeBoe HHBEpCHOE yIpaBIEHUE 8 4

4 HelipoceteBoe mnpsMoe ymnpaBieHUE C ] 3
IMYISITOPOM

Nroro yacos 30 15

[loaroroska k sK3aMeHy 0 gac.

OObwas Tpy1oEMKOCTb 45 ygac., 1 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmi)
1. Beenenue B HelpoyIpaBieHHe

[Monsarue HelpouneHTHPHUKALIMN, HEHPOYTIPABICHHSI, HEHPOAUArHOCTUKH. CTPYKTYphl CTaTHYECKHX
u auHamuuecknx Heilponubeix cereid (HC). AnropuTmbl HacTpoWKH JUHAMHYECKUX HEHPOHHBIX
ceTeil. AnroputM 00paTHOrO pachpocTpaHeHusi omuoOku BO BpemeHu. OnnaiiH u  odduaiin
oOyuenue. IloHaTue o miaHe 3KCEpUMEHTOB sl ympasieHus. 3HakoMcTBo ¢ MATJIAB Neural
Network Toolbox u Simulink.

2. HelipoceTeBas uaeHTUGUKAIMS TUHAMHYECKUX 00BEKTOB

[Tonsitue oObekra ynpasineHus. Buipl oObekroB ynpasieHus. [loHsTHE yCTaBKHM, yHpaBIISIOLIMX
BoO3JeiicTBUIL. Mozenpb yepHoro simuka. HefipocereBast nueHTH(GUKALINS OJHOMEPHOTO CTAaTUIECKOTO
oObekra. HelipocereBas wuneHTH(UKaNUs JTuHaAMHUYECKOoro oObekra. Pa3paboTka mnporpammbl
uAeHTH(OUKAIIMY TUHAMUYECKUX 00bekToB. COCTaBlIeHHE IUIaHA HKCIIEPUMEHTOB. MojennpoBaHue
uacHTU(UKATOpa 00beKTa. AHAIN3 PE3yJIbTaTOB.

3. HeiipocereBoe nHBEpCHOE yIpaBiIeHUE

Ilonstue unBepcHoro ympasineHusi. Crpykrypa HC g unBepcHoOro ympasineHus. OrpaHudeHus
MpUMEHEHUs] HMHBEPCHOTrO ympasieHusa. CocTaBieHHe OOydaroUIero W TECTOBOTO MHOXECTB.
Pa3paboTka nporpaMMbl HHBEPCHOTO yIpaBiIeHUs AUHAMUYECKMMHU oObekTaMu. CocTaBlieHHE TUIaHa
JKCIIEPUMEHTOB. MOIETMpOBaHNE NHBEPCHOTO KOHTpOJLIEpa. AHAIU3 Pe3ybTaToOB.

4. HelipoceTeBoe MpsIMOE YIIPABIEHUE C 3MYIATOPOM

[lonsarue mnpsimoro ympasineHusi ¢ smyistopoMm. Crpykrypa HC s mpsimoro ympaBieHus C
smyssitopoM. CocTaBieHue 00ydaroIiero u TeCTOBOro MHOKeCTB. Pa3zpaboTka mporpaMmbl psMOro
YOPaBJICHUS C SMYJIATOPOM JJisl TUHAMHUYECKUX 00BekToB. COCTaBlICHME IIaHa SKCIEPUMEHTOB.
MopnenupoBaHue IpsIMOro KOHTPOJLIEpPa C IMYJIATOPOM. AHAIU3 PE3y/bTaToB.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. Heitpoynpasnenue u ero npunoxenus [ Texct] = Neuro-Control and its Applications,
[Monorpadus]/C. Omary, M. Xanug, P. FOcog , -M., UTTP2KP, 2000




2. Heiiponnsle cetu : monubiid Kypc = Neural Networks. A Comprehensive Foundation, [yueOHoe
nocobue] /Caiimon XaiikuH ; [mepeBoa ¢ anmuiickoro]. Cankr-IletepOypr, Ananexruka, 2019

JomnonHutenbsHas auTeparypa

1. BBeneHnre B METObI MAIIMHHOTO 00yUYeHHs ¢ IOAKpPEIUIeHnEM, yueoHoe nocodue /A. U. I1anos;
MuHrcTepCcTBO HayKU U BhICIIero oopazoBanus Poccutickoii deneparyn ; MockoBcKuid
(U3MKO-TEXHUYECKUI UHCTUTYT (HalMOHAIBHBIN HCCIeqoBaTeNbCKuil yHuBepcuTeT). Mocksa, MOTU,
2019

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://lib.mipt.ru/ - anexTponnas 6ubnmorexka Ousrexa

http://www.edu.ru - ¢penepanbubiii nopran «Poccuiickoe o6pazoBaHue».
http://benran.ru - 6GubnuoTEKa MO €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun Hayk.
http://www.elibrary.ru - Hay4uHas sneKTpoHHast OMOIHOTEKA

http://cyberleninka.ru - HayuHas snekrponHas Oubanoreka «KubepneHnHKa»
https://ieeexplore.ieee.org — Oubmuoreka obmecrra IEEE
http://www.deeplearningbook.org/ - onnaifn kHura 1o rIy00KoMy 00yUYEHHIO

http://matlab.exponenta.ru — mocoOwus, npumepsl, GopyM no npumenenuto Marnad, Simulink u Neural
Network Toolbox

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha ceMuHapckux 3aHATHAX UCIOIB3YIOTCS MYIBTUMEINITHBIE TEXHOJIOTHH, BKIIFOYAs IEMOHCTPALIUIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe ocBoeHue kypca «HeipoynpaeneHnue» TpeOyeT OONBINONH CaMOCTOSTENHLHON pPaboTHI
CTyJeHTa. B mporpamme Kypca MpHBEJICHO MUHUMAILHO HEOOXOMUMOE BpeMs JUIsi PabOThl CTYACHTA
HaJ TEMOM.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTUPOBAaHNE PEKOMEHIOBAHHOMN JINTEPATYPBI,

— npopaboTKy yueOHOro Marepuaia (10 KOHCIEKTaM, yueOHOM U HayYHOU JIUTEpaType);
— pelieHue 3a/1a4, IpeAaracMblX CTyIEHTaM Ha CEeMHHAapax,

— pa3pa0oTKa IporpaMM U MX 3KCIIEPUMEHTAIbHBIC CCIICAOBAHMSI [10 TEME 3aHSITHUS.

[TokasatesneM BiaJIcHHsS MaTepUAIOM CIY)KUT yMEHHE CTaBUTh U pemarh 3aaa4dn. s popMupoBaHus
YMCHHS MPUMCHSITh TCOPETHUCCKHUE 3HAHUS HA MPAKTHKE CTYJACHTY HEOOXOMUMO pEIlaTh KaK MOXHO
OoJIbILIIE 3a/1a4.



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 NHTEUIEKTyaIbHBIX NH()OPMAIIMOHHBIX CHCTEM U TEXHOJIOTUN
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: B.M. MyxamanueB, acCCUCTEHT



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 n3ydenus AucuUIUIMHBL «HelipoyrpaBnenuey» o0ydaronuics JOIKEH:

3HATb:

- COBpEMEHHbBIE TTPOOJIEMbI HEUPOYTIPABICHHS;
- 6a30BbIC MOIXO/IBI, METOIBI ¥ MOJICIIM HEUPOHHBIX CeTel, MO3BOJISIFOIINE YIPABIIATh JUHAMUYCCKUMU

CHUCTCEMaMU,

- OCHOBHbIE METO/Ibl YIIPaBJICHHUS AUHAMUYECKHMHU CHCTEMaMH C UCII0JIb30BaHUEM HEHPOHHBIX CETell;
- TEOPETHYECKHE M MPAKTHYESCKHE aCIEeKThl MOAXOJa IS aHAJIM3a Pa3lIMYHBIX MOJEIel HEeHpPOHHBIX
ceTed, HACTPOMKM HX CTPYKTYpbl M IIapaMeTpOB, B YACTHOCTH C IIOMOINBIO METOa OOpaTHOro

pacnpocTpaHeHus OLINOKH.
yMeTh:

- IIOJIB30BAaTbCsl CBOMMU 3HAHUAMHU [JId PCUHICHUSA q)YHIlaMeHTaHLHLIX U TMPUKIAAHBIX 3aaa4d

YIpaBJICHHUS;

- ACJIaTb KOPPEKTHBIC BBIBOAbI M3 COIIOCTABJICHUSA PE3YJIbTATOB TCOPETHUCCKOTO M KOMIBIOTECPHOTO

MOJEJINPOBaHUS (IKCTIEPUMEHTA);

- IPOU3BOAUTH YHUCIICHHBIE OLIEHKHU 3()(HEKTUBHOCTHU PEILICHUS 33/1a4 YIPaBICHHUS;

- OCBaMBaTh HOBBIE MTPEIMETHbIC 00IACTH, TEOPETUUECKUE TTOIXObI U SKCIIEPUMEHTAIbHBIE METOIUKH;
- IJJAHUPOBATh YUCJICHHbII SKCIEPUMEHT U COCTABIISITh IUIaH 3KCIIEPUMEHTA;

- 3¢¢eKTUBHO HCIOIB30BaTh HH(GOPMALMOHHBIE TEXHOJOTMM M KOMIIBIOTEPHYIO TEXHHUKY JJIs
JOCTHKEHUS! HEOOXOIMMBIX TEOPETUUYECKHUX U MPHUKJIAJHBIX PE3YIbTATOB;

- CTPOWTH COBPEMEHHBIE TNPUKIATHBIE HEHPOCETEBBIE AJTOPUTMBI YIPABICHHUS IUHAMUYECKUMU

CUCTCMaMHU.
BJA€Th:




- IPUKJIaJAHBIM AIIIAPAaTOM HEUPOHHBIX CETEU U HEMPOYIIPABIICHHUS;

- HaBbIKAMH OCBOEHUS 00JbII0OT0 00BbeMa HHPOPMALINY;

- HaBBIKAMH CaMOCTOSITEIbHON paboThI;

- KYJIETYpOU ITOCTAHOBKU M MOZEJIMPOBAHUS 3a/1a4;

- HaBBIKAMM T'PaMOTHOH 00pabOTKM pe3yNnbTaTOB 3KCHEPUMEHTA U COMOCTABICHUS C TEOPETHUECKUMHU
JaHHBIMH;

- IPAaKTUKOM UCCIIEOBAaHMSI U PELICHUSI TEOPETUYECKUX U IPUKIIAJHBIX 3a1ay;

- METOJaMH pEIIECHUS MIIMPOKOrO CHEKTpa 3a4ad YIPABICHUS C HCIOIb30BAaHHUEM HEMPOCETEBBIX
TEXHOJIOTHH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
[Tpumepsl KOHTPOJIBHBIX BOIIPOCOB:

OTMeThTe IPaBUIIbHBIN OTBET.

1. IIpu obyuenun HelponHo# cetr THma NARX mo pa3oMKHYyTOMY LMKy OJHHMM W3 BXOJOB B HeEe
SIBIIAETCA

a) BBIXOZ CETH B IIPOILIOM

0) yKa3aHHs yYUTENS B POLLIOM

B) BBIXOJIbI HEHPOHOB MIEPBOTO CJIOSI B IIPOLLIOM

T') BBIXO/IbI HEHPOHOB MOCIIEIHEr0 CJI0S B MPOIUIOM

2. BepHo 1, 4To pemeHre o0paTHON KHHEMAaTHUeCKOH 3a/1aun Beeraa 0oiee TPyA0EeMKO YeM pelIeHue
MPSIMOM KMHEMaTHYeCcKon 3a1aun’?

a) BEpHO

0) HEe BEepHO

B) TPYAOEMKOCTb ITHX 3aJ1a4 BCETIa OIMHAKOBAs

3ananue:

BrIxos1 kaHasa CBS3M OMUCKHIBACTCS ClieAyIoNIel QyHKIUEH:

y(t)= 0.3*x(t)+2.4 *x(t-1) - 4.1 *x(t-2) + 0.3 *x(t-3) -2.6* x(t-4), X(t) — curHaJ; Ha BXOJ/ie B KaHAIL.

Mp1 Xx0THUM TIepenaTh uepes KaHain cBsi3u ¢pasy (6e3 kaBeruek) ‘Hello World, this is my first program of
Wiener equalizer’. Jlyis 3TOr0 HY»HO Kak-TO 3aKOIUPOBATh TepeiaBaeMyr0 WH(GOPMAIUIO B CHTHA.
MBI pemiiv NOCTYIUTh CIETYIOINM 00pa3oM:

- OyzeM HMHTEpIpPETHPOBATh KaKIBIA CUMBOJI (B TOM 4Mcie mpoOeinsl) B (pase Kak Kox (UHCIO), B
cooTBeTCcTBUH ¢ Tabmuiei cumBonos ASCII ;

- BBIUTEM M3 3TOro Koza uunciio 80;

- JUIA TIepe/iaul KakKIoro cuMBosia OyaeM Ucroib3oBarh =30 OTCYETOB CHUTHANA, aMIUIUTYIa KOTOPOTO
paBHa 3TOH pa3HHULIE.

Hanpuwmep, s cumBona ‘H’ (kox 72) nepenaBaemblii curaan Oyaet uMeTs Buf -8, -8, -8, -8 ..., (1 Tak
30 pa3) .

[TonHBINA CUTHAM COCTABISAETCA U3 CUTHAJIOB Ka)KA0TO CUMBOJIA, KPOME TOTO K HEMY J00aBIseTCs IIyM,
KOTOPBIA MBI CMOJIENHPYEM KakK CIy4ailHyr0 A00aBKy K KaKIOMY OTCUETY CHTHaja, PaBHOMEPHO
pacopenenennyo B auamnazone [-1 ; 1]. CurHam ¢ mymoMm mofaeTcsi Ha KaHall CBSI3U U, KOHEYHO,
HCKa)KaeTCs B HEM.

[Moctpouts n 00yunTh GuUILTP BHHEpa, KOTOPBI MOT OBl «BBIPOBHSATHY TAKOH KaHaJ, T.€. IMOIYYHTh
CHTHAJI C BBIXOJIa KaHaJla CBA3U M BOCCTAHOBUTS €TO.

1) IlpuBectn Ha OmHOM rpaduKe pa3IMYHBIM I[BETOM M THUIIOM JIMHHHA H300pa)K€HUsI HMCXOIHOTO
CHTHajla ¢ LIYMOM, CHTHaJa Ha BBIXOJE KaHajla CBS3H, CUTHANA Ha BbIXoae (uibsTpa Bunepa mocie
oOyuenus. Ilogmucars nerenay rpaduka. BriBecTn Ha 3KpaH HCXOIHYIO TepenaBacmyro (pasy u
MOJYYEHHYIO Ha BbIXOJe 0OyueHHoro ¢uibTpa BuHepa, A 4ero yCpeaHUTh U OKPYIIIUTH O LIEIOTO
nocienaue 10 3HaYeHni 0TCYETOB CUI'HAjIa KaKJ0r0 CUMBOJIA M IEPEBECTH 0OpPaTHO B TEKCT.

2) Ilepenars uepe3 kanan ¢pasy 'This is my second signal' u ucmonb3yst oOyueHuslii B 1) uiasTp
BuHepa BoCCTaHOBUTBH CUI'HAJ € BBIXOJa KaHaia cBs3U. [lepeBecTr BOCCTaHOBIEHHBIH cUrHain o0paTHO
B TEKCT, TaKke, Kak B 1).

B otuer npuBecTH mosHOE onucaHue MpoLecca PeUIeHUs 3aJaHusl, He0OXonuMBbIe TpadUKU U BHIBO Ha
skpad. K oT4ery mpuinoxuTh paboumii Ko, BKIIOUasi BCE HEOOXOAMMBIE JUIS €r0 paboThl PyHKITHH.



3a Kax70e 3aJaHre CTYICHT MOJy4aeT OLIEHKY B COOTBETCTBHM C TAOIUIICH KPUTEPUEB OIICHUBAHMS.
OTa OICHKA YYUTHIBAETCS IIPH CEMECTPOBOM aTTeCTaI[IN

[IpuMepsl KOHTPONBHBIX 3a1aHUH I caaun AuQQepeHIIMPOBaHHOTO 3a4eTa:
1. Pazpabotath nporpamMmmy HelpoceTeBON HISHTH(PHUKALNN THHAMUYECKUX OOBEKTOB.
2. Pazpaborars nporpaMMy HEHpPOCETEBOIO MHBEPCHOTO YIPABICHUS IUHAMUYECKUM OObEKTOM.

3. Pazpaborars mnporpaMMy HEHPOCETEBOrO NPSMOrO YMPABICHUS AWHAMHUYECKHMM OOBEKTOM C
MYJIATOPOM.

4. Pa3paboTars mporpaMmy HEHMpPOCETEBOTO KOCBEHHOTO YIPAaBJICHHUS JUHAMUYECKUM 00hekToM ¢ [T ]]
PETYIATOPOM.

5. Pa3zpaborars mporpaMMmy HEHpOCETEBON NHAarHOCTHKH COCTOSIHHS JHHAMUYECKHX OOBEKTOB (Ha
MpUMEpEe CUIIOBOTO TpaHchopMaropa).

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAaYH AU PepeHIIMPOBAHHOTO 3a4eTa:
1. lunamMu4eckue HEMPOHHBIE CETH.

2. Crpykrypa HC misa veiipouneHTH(pUKaLMU THHAMUYECKUX OOBEKTOB.

3. Crpyxrypa HC asst mHBEepCHOTO ynpaBJeHHUSI.

4. Pa3pa60TKa mporpaMmbl UHBECPCHOT'O YIIPABJICHUSA NTUHAMUYCCKUMUA o0bekTamu. CocTaBiIcCHUE IIaHA
SKCIICPUMCEHTOB.

5. MogenvpoBaHie HHBEPCHOTO KOHTpoJuiepa. AHAIIN3 PE3yabTaTOB.

6. Crpyxrypa HC nnst mpsiMoro ynpaBieHHs ¢ SMYISATOPOM.

7. CocraBieHre 00y4aromero ¥ TeCTOBOIO MHOXKECTB.

8. MoaenupoBaHue IPSIMOI0 KOHTPOJIIEPA C IMYJIITOPOM. AHAJIU3 PE3yJIbTaTOB.
9. Crpyxrypa HC nns xocBenHoro ynpasienus ¢ [T1]] perymstopom.

10. Ctpykrypa HC st HeMipoquarHoCTUKH COCTOSIHUSA CUCTEM.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH IMPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE PUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOU MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCSL CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]1a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh MOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomio (5) BBICTAaBISAETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIieMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYJIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBIeTBOPHTENLHO (1) BBICTaBISCTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.
IIpu mpoBemenuu 3adera oOydwaromemycs npepocraBmsercs 20 MHUHYT Ha moArotoBky. Ompoc
00ydJaromerocsi mpoBoIUTCs B TedeHue 30 MUHYT.

Bo Bpems npoBeneHus 3auera 0Oydaronyecs MOTyT HOIb30BaThCS IPOrPaMMON TUCIUIUINHBL.



