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

YTBEPKAEHO

JUPEKTOP UHCTUTYTA -
3aMecTHTeJb AupekTopa DAKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: HeiipoceTeBble TEXHOJIIOTHH U poOacTHAs ONTHMU3AIMS B 33/1a4aX a3pOINHAMUKI
110 HANPABJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa KOMIIBFOTCPHOI'O MOACTIMPOBAHUA
Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsbie 3ausaTus: 30 yac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

KomnuecTBo KOHTPONBHBIX padoT, 3a1aHuii: 1

[Iporpammy cocrtaBui: E.A. Hopodees, kana. pus.-mar. HayK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefjanuy Kadeapsl KoMIbIoTepHoro MonenupoBanus 04.04.2023



AHHOTANMA

B kxypce paccMarpuBaroTcst KIrOUeBbIE MOHITHS TEOPUM HCKYCCTBEHHBIX HEHpoOHHBIX cereil. IIpexne Bcero
CTPOUTCSI TEOPHsI UICKYCCTBEHHOTO HEHpPOHA, U3y4aeTcs ero (PyHKIMOHAIBHOCTh U BO3MOXKHbBIE BAPHAHTHI €0
peanuzanuu. [lanee uzyyarorcs pa3zinyHble BApUAHTHl HEHPOHHBIX CEeTEH, KaK HAIlPaBJICHHbBIX IpadoB, y3naMu
KOTOPBIX SIBJISIOTCS HCKYCCTBEHHBIC HEHpOHbI. [1oapoOHO M3ydaeTcss MHOTOCIONHHBIN nepcenTpoH, RBF-ceTn,
camoopranmsytomuecs kaptel KoxoHHeHa, HeWpoHHbIe ceTd Xomduina, CBEpTOYHbIC HEHPOHHBIE CETH
m1yookoro oOydeHus. OOCYKIAI0TCs pa3IMyHbIe aTOPUTMBI O0YUYCHHUsI HEMPOHHBIX CEeTeH, MPEXK/E BCETO Te
U3 HUX, KOTOPbIE OCHOBAaHbI HA METOZE OOPAaTHOTO pacnpocTpaHeHus omMOKu. OOCYKAAI0TCS TAKKEe METOJBI,
OCHOBaHHbIE HAa KOMITBIOTEPHOM OTXKWI'€ U Pa3INYHbIe BAPUAHTHI TEHETHYECKUX aIroputMoB. Kypc comepkur
B ce0e MHOTOYHMCIICHHBIE HMPUMEpPHI NMPUMEHEHUSI HEHPOHHBIX CETel B 3ajadax amnmpOKCHMAIMH CIIOXKHBIX
(YHKIIMOHATBHBIX 3aBUCHMOCTEH, BO3HUKAIOIIMX B MNPHUKIAAHOW a’poJUHAMHKE, a Takxke, IpHU
MpeIBapUTEILHOM MPOCKTUPOBAHUM JIETATEIbHBIX allapaToB. 3aKIIOYATENbHAS YacTh Kypca MOCBSIIEHA
3HAKOMCTBY C METOZIaMH aHaJIM3a HEOIPEIeIEHHOCTEH, BO3HUKAIOIINX B Pa3JIMYHBIX MPUKIAJHBIX 3a/a4ax U
W3yYEHHUIO METOJ0B ONITUMHU3ALMH [IPH HATMYMH BEPOSITHOCTHBIX KPUTEPUEB U OTPAaHUYCHUH.

1. leau u 3apauu

eap AUCUMNIMHBI
- 3HAKOMCTBO C TEOpUEH UCKYCCTBEHHBIX HEUPOHHBIX CETEH, a TAaK:KE C MHOTOUHUCICHHBIMU MPUMEPAMHU
MPUMEHEHNsI HEMpPOCETEBBIX TEXHOJOTHH B 3ajladyax alMpoKCHUMAIUU CIOXKHBIX (DYHKIIHOHAIBHBIX
3aBUCUMOCTEH BO3HUKAIOUIMX B MPUKIAJHON a’3pOJMHAMHUKE a TaK K€ IpU MNPEABAPUTEIHLHOM
MPOEKTUPOBAHUM JIeTaTeNbHbIX ammaparoB. [Ipenmomaraercsi Takxke 3HAaKOMCTBO C Teopuei
JTUHAMUYECKOH acCOIMATHBHOW MaMATH ONHM3KO CBA3aHHOW C (DM3UKOW HEYMOPSIOYECHHBIX CHCTEM U
Teopueil (pa3oBbIX TepexomoB. BTopas dYacTh Kypca TpeanoiaraeT 3HAKOMCTBO CTYACHTOB C
pPa3IMYHBIMA METOJIaMM aHAJIM3a HEOINPEICICHHOCTEH, BO3HUKAIOIIUMX B PA3JIMYHBIX MPUKIAIHBIX
3a/1a4ax ¥ U3y4eHHe METOI0B ONTUMHU3AINH [IPH HATMYUH BEPOSITHOCTHBIX KPUTEPHUEB U OTPAaHUYCHUN.

3agauu AU CHUILIHHBI

- HAyYHUTh CTYIECHTOB WCXOJ W3 IMOCTAHOBKMA COOTBETCTBYIONIMX 3aj7lad pa3pabaThiBaTh aITOPUTMBI
pacueTa; TPOU3BOJUTH HEOOXOMUMBIH OOBEM pAacYeTOB B COOTBETCTBUU C 3a/IaHHOW TOYHOCTHIO;
MPENICTaBIAThH PE3YJIBTAThl PACYETOB B BUJIE TPA(UKOB, TUCTOIPAMM U T.II.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
VYK-1 Cnocoben ocymectBisaTs kputnueckud  |YK-1.2  OcymiecTBisier MOMCK  BapUaHTOB  pEILICHUs
aHaJn3 IpOOJIEeMHBIX CHTyalluii Ha OCHOBE MOCTAaBIICHHOH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

CTpaTeruro AeUCTBUI

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
NPUMEHATh TpU  pEHIeHHH 3a1ad  npodeccHoHaIbHOM

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

JesITeTbHOCTH
OIIK-5 roTOB K BKJIIOYCHHUIO B OIIK-1.2. ymeer pemarh Hay4Hble 33Ja4d C ITOHHUMaHUEM
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH CYIICCTBYIOIIUX TMOJXOAOB K BepUUKAUK  MOJEIeH
MPOBOJUTH I0]] HAYYHBIM PYKOBOACTBOM MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
JIOKaJIbHBIE MCCIIEI0OBAHUS HA OCHOBE LIEJIBIO U B COOTBETCTBHUHM C BHIOPAHHON METOAMKOM

CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH
(OIIK-5)

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



- MECTO U POJIb OOIINX BONIPOCOB HAyKH B HAYYHBIX HCCIIEAOBAHUAX;
- COBpEMEHHbIC MpoOeMbl (U3WKH, NPUKIATHOW MareMaTUKd M TEOPETHYECKOW M IMPHUKIATHON
a3pOruIPOMEXaHUKY;
- TEOPETUUECKHE MOJEIH (yHAaMEHTAIbHBIX IPOLECCOB U ABJICHUN B MEXaHHUKE CIUIOIIHBIX CPeJl U ee
MPUIIOKEHUSX;
- IPUHLIUITBI CHMMETPHUH 1 3aKOHBI COXPaHEHMUS,;
- HOBEHIIME OTKPBITHUS €CTECTBO3HAHUS;
- IOCTAHOBKY MPO0JieM QPU3MKO-MaTEeMaTHUECKOTO MOAEIUPOBAHNS.
YMETh!

- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTH HAyKH: IOHATHS, CYXIACHHS,
YMO3aKJIIOUYEHHUs, 3aKOHBI;
- IPEJICTaBUTh [ITaHOPAMy YHUBEPCAIbHBIX METOOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHOI BBIYHCIUTEIBHON TEXHUKE (pacmapalliieTuBaHue 3aa4un);
- alcTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX
CUTyalud, yMETh BbIICIHUTh IIIABHYIO YaCTh U IOCTABUTh KOPPEKTHYIO KPAaeByIo 3a/1ady;
- IJJAHUPOBAaTh ONTUMAJIbHOE IIPOBEJEHUE YUCIEHHOIO IKCIIEPUMEHTA.
BJIAJIETh:

- IJJTAHUPOBAaHUEM, TOCTAHOBKON 1 00pabOTKOM pe3ynbTaToB (PU3NYECKOTO SKCIEPUMEHTA;

- HAy4HOW KapTUHOU MUpa;

- HaBBIKAMH CaMOCTOSTEIILHOM pabOThl HAa COBPEMEHHOM BBIYMCIHMTEIHLHOM OOOPYIOBAaHUH, 3HAThH
COBPEMEHHBIE A3bIKU IIPOrPaMMUPOBAHUS;

- MareMaTW4ecKuM MOJEMpOBaHHEM (U3UUECKHUX 3a/lad B PAMKax METO/a TPAHUYHOTO HIIEMEHTa U
CETOUYHBIX METOIOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Urto Takoe HEHPOHHBIE CETH. 2 2 5
) [porneccr 00y4eHHS. OO0yuenue, ’ ’ 6
OCHOBaHHOE Ha KOPPEKLHHU OIHOOK.
3 Onnocnoiinblii mepcentpoH. Teopema o 3 3 6
CXOAMMOCTH IIE€PCENTPOHA.
4 MHOTOCIONHBIN MepcenTpoH. AITOpUTM ’ ’ 6
00paTHOTO pacpOCTPAaHEHHUS.
5 Anmnpokcumanus Qynkuuit. Teopema 06 3 3 6
YHHUBEPCAIbHOH alllIpOKCUMALIUU.
Kaptel camoopranuzanuu. IIponecc
6 KOHKYPEHIIMU, IIPOLECC KOOIepaluu, 2 2 6
IIPOLIECC aJaNTaluy.
7 Helipongunamuka. Junamudeckue > > 6
CHCTEMBI.
Craructuueckas  MEXaHUKAa  MOJENIH
8 2 2 6
Xomnpunaa.
9 da3zoBas nuarpamma Monean Xorduiaa. 2 2 4
10 JuHaMu4ecku yIpaBisieMble 5 5 5
PEKYPPEHTHBIE CETH.
AHanu3 MCTOYHHUKOB HEOIPEEIEHHOCTH
11 B MOJENU. OMIOHpUYECKHe (yHKIHUU 2 2 5
pacrnpeneneHus.




BeposiTHOCTHBIE KpUTEpUM KauecTBa U
12 |Teopus HamexHOCTH. 1130BEpOATHOCTHEIE 2 2 4
npeobpa3oBaHusl.
Onrtumuzanus B YCIIOBHSIX
13 CTaTUCTUUYECKOU HEOIIPEICJIEHHOCTU ) ) 5
(poGactHas ontumuzanusa) DyHKIUS
HOTeph U (QYHKIHMS BEPOATHOCTH.
14 |I'myb6okoe obyuenue (Deep Learning) 2 2 5
Wroro yacos 30 30 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue IUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. Yto Takoe HEHpOHHBIE CETH.
buonornuecknii HeipoH. YesoBe4ECKU MO3L Monenu HeWpOHOB. ApXUTEKTypa CeTeil.

[IpencraBnenue 3HaHUM.
2. IIpouieccrt 00yuenusi. OOyueHne, OCHOBAHHOE Ha KOPPEKITUU OMTHOOK.

OO0yueHne, OCHOBaHHOE Ha Koppeknuu omuOok. O0ydyeHrne Ha ocHOBe mamsatu. OOydenue XebOa.
KonkypentHoe oOyuenue. O0yuenue bonbnmana. OOyueHue ¢ yuureneM, oOydeHHe 0e3 y4dHTens.
3agaun OOydYeHHs: acCOIMaTHBHAs IMaMsTh, paclio3HaBaHUE OOPa30B, aNNPOKCHUMAIMs (DYHKIUH,
ynpasienue, unsrpanus. [lamMsTh B BUie MAaTPUITBI KOPPEISALIUH.

3. OgHocnoiHbBIN IepcenTpoH. TeopemMa 0 CXOAMMOCTH MEePCENTPOHA.

Teopema o cxomuMmoctu mnepcenTtpona. I[padukum mporecca oOydeHus. 3ajgada  aJlaNTHBHOM
¢unpTpanuu. Bzanmocss3p nepcentpoHa u 6aiiecoOBCKOTO KilacCcH(UKaTopa B raycCOBOM cpeje.

4. MHOTOCIIONHBIN nepcenTpoH. ANTOPUTM 0OpaTHOTO PacIpOCTPAHEHUS.

Anroput™m o0OpaTtHOro pacmpocTpaHeHusi. J[Ba mpoxoma BBIYHCIEHHH, CKOPOCTh OOyYeHUs,
MOCIIEIOBaTEIbHBIN 1 TAKETHBIN PesKuMBbI 00yueHus. Kpurepuii ocranosa. [lepekpecTHas mpoBepka.

5. Anmpoxkcumarust pyraknuii. Teopema 06 yHUBEpcalbHON ammpoOKCUMAIIHH.

Teopema 00 yHuBepcanbHO#l anmnpoxkcumanuu. «llpoxnstue pazmepHoctn». OOydeHHE C yUHTEIEM
Kak 3aj1a4a onrumuzanuyu. Metos colpspkeHHbIX rpaqueHToB. KBa3suHboTOHOBCKUE MeTobl. Meton
KOMITBIOTEPHOM 3aMOpPO3KH. | eHETHUECKHI allTOPUTM.

6. KapTLI CaMOOpTraHu3alu. Hpouecc KOHKYPCHIIMH, TPOUCCC KOOIICPpAIUU, MPOLCCC aAallTalluu.

[Iponecc KOHKYpeHLIMH, MPoLEcC KOOMNepaluy, Ipolece afanTaliud. YIOPsII0ueHHEe U CXOAUMOCTD.
Kpatkoe onucanne anropurma SOM.

7. HeilponuHamuka. /[uHaMHYECKUE CUCTEMBL.

Junamuueckue cucteMbl. [IpoCTpaHCTBO COCTOSHHM. ATTpakTOpbl. YIpaBlIeHHE AaTTPAKTOPaAMHU.
Monens Xondunaa.

8. Cratuctrueckas MexaHUKa Mozeln Xonpuiaa.



Merton peruik. Berancienne cBOOOIHOM SHEPTHH.

9. dazoBas auarpamma MoJieny Xomduiia.

O6o06menus monenu Xondunna. Teopus E. ["apnnuep.

10. JIlunamMuyecku ynpasisieMble peKyppEeHTHBIE CETH.

AnropuT™bl 00y4eHUsI peKypPEHTHBIX HEHPOHHBIX CETEH.

11. AHanu3 UCTOYHUKOB HEOIPEEIEHHOCTH B MOJICIIH. OMIUpUIecKie QYyHKIIMU paciipesieiCHHs.

Omnupuyeckre QyHKIUM pacrpeneseHus. MeToasl siiepHoro craxusanus. CTaHIapTHBIE OHO- U
MHOTOMEpHBIe (DYHKIMU pacrpenesieHusl. AHaau3 Koppemsauuid. [paduueckuil aHaINM3 ¢ MOMOIIBIO
QQ- rpadukos. OneHkn nmapameTpoB. Xu-kBajapar tectT. Tectupoanue o KoamoropoBy-CMHUpPHOBY.
[IpuHLMD MakcuMabHOTO NIpaBaonoaoous. baliecoBckue nH(OpMALIMOHHBIE KPUTEPUH.

12. BeposSTHOCTHBIE KpHUTEpUH KadecTBA M TEOpUS HAISKHOCTH. VI30BEpOSTHOCTHBIC
npeoOpa3oBaHusl.

UzoBeposiTHOCTHBIE TpeoOpa3zoBanus. [IpeoOpazoBanue Pozenbnara. [IpeoOpasoBanue Harada.
Wnpexc HagexHocTH. MeTonbl OLIEHKH HaJeKHOCTH MEPBOTO, BTOPOro u Bhicux nopsakoB (FORM,
SORM, HORM). Metonsl npoOHBIX BEIOOpOK. PaznmuHble pazHoBHIHOCTH MeTona Monre-Kapio.
Merton cymecTBeHHBIX BEIOOPOK. BriOopku Hampasnenuii. Merox JlaruHckoro rumepkyoa.

13. OnTumu3anms B YCJIOBHUSAX CTAaTHCTUYECKOM HEOIpPEAeIEHHOCTH (poOacTHash ONTHUMH3AINA)
@OyHKIMSA TOTEPh U PYyHKINS BEPOSTHOCTH.

@ynkuus norepb U (QYHKIUS BEpOATHOCTH. DYHKIMS KBAHTHIH. MeETOIbl JETEPMUHMPOBAHHOTO
9KBUBaJeHTa. bunnHelHass ¢QyHKUOUS TOTeph W CEepUYecKd CHUMMETPUYHBIC paclpeeieHusl.
@yHKIMS OTEPHL BO3pacTarolasl no crparerud. JlopepurenbHblil MeToA. MakcuMU3alus LEJIEBbIX
(yHKUMA HA AOBEpUTENbHOM 3rutuncouae. CToXacTUUEeCKHE KBa3UTPaIMEHTHBIE AJITOPUTMBIL. 3a/laqu
CTOXaCTHYECKOI'0 IPOIPaMMHUPOBAHUS C BEPOITHOCTHBIM OTPaHUUYECHUEM.

14. Tmy6okoe obyuenue (Deep Learning)

HoBas mnapagurma oOyuenus. OOyueHume B aABa Jtama. Aproaccouuaropbl. MHdopmauums o
BHYTPEHHEH CTPYKTYpe BXOAHBIX JaHHBIX. MHorocraauitnoe oOy4deHue ¢ yuurenem (pa3MedeHHbIMU
JAHHBIMH) CTaHJAPTHBIMU METOAAMHU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiTEparypa
1. Teopus weitpornsix cereit [Tekcer]. Ku.1 : yue6. mocobue s By3oB / A. U. lanymkua .— M : Pen,.
xypHaia "Pagnorexnuxka", 2000 .— 416 c.

2. Heiiponnsie cetu [Teker] : momHbii Kypce / C. Xaiikus ; ep. ¢ annt. H. H. Kyceyinb, A. 1O.
[Ienecrona ; mox pex. H. H. Kyccyns .— 2-e n3n., ucnip. — M. : Bunbsamc, 2006 .— 1103 c.

3. Heiiponnsie cetu: uctopus pazutus Teopun [Texct]. K. 5 : yue6. mocobue i By30B / mox oOmI.
pen. A. U. lanymikuna, S. 3. Hpimkuna .— M. : UTIPXKP, 2001 .— 840 c.



4. OnTMH3anys napaMeTpoB MHOTOIICTICBBIX JIeTaTeNbHBIX anmnapatoB [Tekcr] : [yue0. mocodue aiist
By30B] / C. A. [Iusasckuii, B. C. bpycos, E. A. XBuion .— M. : Mammnoctpoenue, 1974 .— 168 c.

®onp 6a30BoH Kadeapbl

6. @. Yoccepman. HeltpokommbrorepHas Texuuka. Mocksa: Mup,1992.

7. A.H. T'op6ans, /[.A. Poccues. HeliponHbie ceTr Ha mepCOHAIBHOM KoMmIbloTepe. HoBocubupck:
Hayxka, 1996.

8. Hsmaiino A.®@., ComonoB M.M. Uucnennsle MeToabl ontumusanuu. — M.: ®U3MATIINT, 2008.

JomnonHurenbpHas auTeparypa
1. OcHoBbl pobactHoro ynpasnenus (H - teopust) [Tekcr] : yae6Hoe mocobue / A. C. IMo3usik ; [oc.
koM. PCOCP no nenam Hayky U BBICIIEH IIKOJIBI ; MOCKOBCKUH (PU3UKO-TEXHUYECKUH HH-T .— M. :
M®TH, 1991 .— 128 c.

®onp 6a30Bo Kadeapb

5. @. Pozen6nar. [Ipunnumne! HelipogquHamMuku. [leprienTpoHs! U Teopust MEXaHU3MOB Mo3ra. MockBa:
Mup, 1965.

6. C.O. Mxptusn. Heltpons! u HeliponHblie cetd. MockBa: Oueprus, 1971.

7. 1. lllenepn. Hetipobuonorus. Tt. 1-2, Mocksa: Mup, 1987.

8. @.baym, A Jlelizepcon, JI. Xodcrenrep. Mo3r, pazym u nosenenue. Mocksa: Mup, 1988.

9. Kan 10.C., Ku63yn A.M. 3apmaum cToXacTHYEeCKOTO MPOrpaMMHUPOBAHUS C BEPOSATHOCTHBIMU
kputepusimu. — M.: ®USMATIINT, 2009.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJIIOYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HAa 3aHATHAX CTYJICHTHI UCTIONB3YIOT nporpammbl Nuero Module 2.1 a taxke MatLab Bmecte ¢
HerpocereBsiM Tool Box.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryzneHnt, usyqaronmii qucuuiuindy "HelipoceTeBble TEXHOIOTUM U poOacTHAs OTUMH3ALUS B 3a/1a4ax
a’pOAMHAMUKHU", TOJDKEH C OJHOHM CTOPOHBI, OBJIAAETh OOLINM MOHSATHHHBIM ammaparoM, a ¢ Ipyrou
CTOPOHBI, 1OJDKEH HAYYUThCS IPUMEHATh TEOPETUUECKHUE 3HAHMSI HA IIPAKTHKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy y4yeOHOro marepuaina (o yuyeOHON M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYEHHBIX [UI CaMOCTOSTENbHOIO M3Y4EHHUs, JO0KA3aTeIbCTBO OTAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBisercs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 2

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpadoTunk: E.A. Jlopodees, kaHn. ¢pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2  OcymiecTBisieT TOHUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

pelieHus
OCHOBE

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH()OPMATUKU U
BBIUMCIIUTEIBHON TEXHUKU

OIIK-1.3 [TonnMaeT MeXAUCIUILIMHAPHBIC CBS3U B O0OJIACTH
MH(QOPMATUKU U BBIYUCIUTEIBHON TEXHUKH M CHOCOOCH MX
OPUMEHATh MpPH PpEHIeHWH 3aJad  [poeCcCHOHATBHOMN
JeSITeIbHOCTU

OIIK-5 roToB K BK/IIOYCHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MIPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTy Mpo(heCCUOHATBHOM IEATEILHOCTH
(OIIK-5)

OIIK-1.2. ymeer pemarh HaydHble 33Jaud C MMOHUMAHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BepuUKAIUH MOJENIeH
IPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUSA AUCHUIIIINHBI ((HeﬁpOCGTeBLIC TCXHOJIOTHHU H pO6aCTHa$I OIITUMH3AlMA B 3agadax

a’pOIMHAMUKIY 00yYaIOIIUICS JOJIKEH:

3HATb:

- MECTO U POJIb OOIIMX BONIPOCOB HAYKH B HAYYHBIX HCCIIEAOBAHUAX;
- COBpEMEHHbIE MpoOIeMbl (U3UKH, NMPUKIATHOW MareMaTUKd M TEOPETHYECKOW M MPHUKIATHON

a’pOTrUIpPOMEXaHUKY;

- TCOPECTUYCCKHUC MOACIIN Q)YHHaMeHTaJ'IBHBIX IMpoLECCCOB U SIBIICHUM B MEXaHHUKE CILIOIIHBIX cpea u e

MIPUIIOXKCHUAX

- IPUHOUIIBI CUMMCTPUHN U 3aKOHBI COXPAHCHU A,

- HOBeHIIIHMe OTKPBITHSA €CTCCTBO3HAHUA,

- IOCTaHOBKY r[po6neM (1)I/I3I/IKO—M3.T€M3.TI/I"IGCKOFO MOACIIUPOBAHUA.

yMeTh:

- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTB HAyKH: IOHATHS, CYXIACHHS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

- IPEJICTAaBUTh [ITaHOPAMy YHUBEPCAIbHBIX METOOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;

- paboTaTh Ha COBPEMEHHOI BBIYHCIUTEIBHON TEXHUKE (pacmapalliieTuBaHue 3aa4un);

- alcTparupoBaTbCs OT HECYIECTBEHHBIX BIUSHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX
CUTyalul, yMETh BbIICINTh IIIABHYIO YaCTh U IOCTABUTh KOPPEKTHYIO KPaeByIo 3a/1a4y;

- IJJAHUPOBAaTh ONTUMAJIBHOE IIPOBEJEHHUE YUCIEHHOIO HKCIIEPUMEHTA.

BJIAA€Th:

- IJJTAHUPOBAaHUEM, TOCTAHOBKON 1 00pabOTKOM pe3ynbTaToB (PU3NYECKOTO SKCIEPUMEHTA;

- HAy4HOW KapTUHOU MUpa;

- HaBBIKAMH CaMOCTOSTCIIbHOH pa6OTBI Ha COBPCMCHHOM BBbIYHUCIUTCIBHOM 060py,Z[OBaHI/II/I, 3HATb

COBPEMEHHBIE A3bIKU IIPOrPAMMUPOBAHUS;

- MaréMaTn4CCKUM MOJACIMPOBAHUCM (1)I/ISI/I‘I€CKI/IX 3aa4 B paMKax MCTOJa I'paHUYHOIO 3JICMCHTA U

CCTOYHBIX MCTOJ0B.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. OnumuTe anropuT™bl 00ydeHust HeHpoHHbBIX ceteii RPROP.

2. OnuiuTe COCTaBIAIONINE HEHPOHHON CETH.

3.Yro Takoe HeWpoHHAas ceTh XOM(HIAa Kak acCOIUaTUBHAS TaMSTh.

4. Teopema O TPUONKEHUHM HEMPEpHIBHOW (YHKIMH JTHHEHHOW KOMOWHAIIMEH CHUTMOMIHBIX

GyHKUIUH.

5. AnroputM o0yueHus HeHpoHHBIX ceTeit ADAM




6. [Iponeccel 0O0yueHMs.

7. O0yueHre, OCHOBAaHHOE Ha KOPPEKIIUU OIIHOOK.

8. OOyuenue Ha ocHOBe namsitu. OOydyenue Xeb0a.

9. Konkypentrnoe ooyuenue. O0yuenue bonbimana.

10. OGy4eHnue ¢ yautenem, oOyueHre 0e3 yIuTesl.

11. 3agaun oOyueHMs: acCOMaTHBHAS IAaMSITh, PACIIO3HABAHUE 00PA30B.
12. Anmpoxcumariusi yHKIUH, ynpaBieHue, QuibTparus.

13. MHOrOCIOMHBIN HepCenTPOH.

14.Teopema KonmoropoBa. AnmpoxcuManusi QyHKIHH.

15.Teopema 006 yHUBEpCcanbHOH ammpoKCUMAaIIUN

16. O6o6matomas crocoOHOCTH, MHOTOCIIOHHOTO MEePCEenTPOHA.

17. «IlpoxnsiTue pasMepHOCTH». MeTox 00paTHOTO pacpOCTPaHEHMsI OIINOKH.
18. AnropuT™MbI 00y4EHUSI MHOTOCIIOMHOTO TIepCenTpoHA.

19. YcroBust 0CTaHOBKH alrOpUTMa O0y4eHUSI.

20. SBnenue nmepeoOyUeHUS.

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

. Ilepuentpon

. AnropuTtMmbI 00yUeHUS

. 'eHeTnueckwii anropuT™M

. Kapter camooprannzanmuu Koxonenna

1

2

3

4

5. IlomHOCBS3HBIE HEMPOHHBIE CETH

6. IIpuMeHeHHE HEHPOCETEBBIX METOIOB B a3POIMHAMUKE

7. CraHpapTHbIC TAKEThl HEHPOCETEBBIX IPOrpaMM

8. IloHmkeHne pa3MepHOCTH AaHHBIX. MeTO/l TNIaBHBIX KOMIIOHEHT.

9. MHOroCIOIHBINA NEPCENTPOH KaK PEIIUKATOP.

10.Kommpeccop u ekoMIpeccop.

11. MeToz OLIEeHKH BHYTPEHHEW pa3MEpPHOCTH JaHHBIX.

12. Cetn Ha ocHOBe panuanbHbIX 6asucHbeIx QyHKIUI (RBF).

13. CpaBuenue cereit RBF 1 MHOrOCOHHBIX IEpCEeNTPOHOB.
14.Ctparerun obyuenus. Ciy4aiiHplil BEIOOP (YMKCUPOBAHHBIX IEHTPOB.
15. Bri6op LeHTpOB Ha OCHOBE CaMOOpraHu3auui. BeiOop LHEeHTPOB ¢ yuuTenem.
16. Kaptsl camoopranuzanuu. [Ipornecc KOHKypeHIMH.

17. IIponecc koomepanuu, Npouece aJanTalnuH.

18. YnopsigoueHue u CXoIUMOCTb.

19. Kparkoe onucanue anroputma SOM

buier 1

OOyuuTh HEMPOHHYIO CETh BBIYMCIATH asponuHamuyeckuil koddduuuent C_y mpoduis Kpbuia, Kak
¢dbyHKIHIO TeoMeTprH mpodwis, uncia Maxa u yriia araky MOTOKa.

buner 2.

OOy4nTh HEHPOHHYIO CETh BBIYMCIIATH PACHpE/EICHHE IaBICHHUS 10 a’3pOANHAMUYECKOMY MPOHITIO
KpbLJa, Kak (QyHKIMIO reoMeTpur npoduiis, yuciaa Maxa U yIiia aTaku [oToKa.

Kputepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka ommyHO 8§ OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus audepeHIMPOBAHHOIO 3adyera oOydJaromuecss MOTYT TIOJIb30BaThCs
[NpOrpaMMOM JUCLHMIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPOM, BBIYUCIMUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JudepeHuMpoBaHHBIN 3a4eT MPOBOANUTCS IMyTEM OPTaHU3aLMK CIELHAIBHOTO ONpOoCca, MPOBOAUMOTO B
ycTHOH opme.



