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: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
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.

3agaum QM CHMILINHBI
- 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

Ko 1 HanmMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIUN
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-3 Cnioco6en BbIOMpaTh 1 (MIIN) OIIK-3.2 CnocoOeH HCIIOJIb30BaTh HMCCIICAOBATEIBCKUE

pa3pabaThIBaTh MOJIXOMBI K PEIICHUIO TUTIOBBIX |METOIBI MPU PEIICHHH HOBBIX 3a/ad, MPUMEHSS 3HAHUS B
Y HOBBIX 337124 B 00acTi npodeccHoHanbHOH  |pa3iMyHbIX 001acTIX HAYKH (TEXHUKH)

JeATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!
- MECTO U POJIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX HCCIIEAOBAHUSAX;
- COBpEMEHHbIE MpoOJeMbl (U3UKH, NMPUKIATHOW MaTreMaTUKd M TEOPETHYECKOW M MPHUKIATHON
a’3pOTrUIPOMEXaHUKY;
- TEOPETUYECKHE MOJEIH (yHAaMEHTAIbHBIX IPOIECCOB U ABJICHUN B MEXaHHUKE CIUIOMIHBIX CPeJl U ee
MPUIIOKECHUSX;
- IPUHLIUITBI CHMMETPHUH 1 3aKOHBI COXPaHEHMUS,
- HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,
- IOCTAHOBKY NMPO0JieM (PU3MKO-MaTEeMaTHUECKOTO MOAETUPOBAHUS.
YMETh!




- 3(1)(1)CKTI/IBHO HCIOJIb30BATh HAa NPAKTUKEC TCOPCTUYCCKHUC KOMIIOHCHTBI HAYKH: MOHATUA, CYXKICHUA,

YMO3aKITFOUCHUS, 3aKOHBI;

- IPEACTABUTH MTAHOPAMY YHHBEPCAJIBHBIX METOAOB U 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHUS;
- paboTaTh Ha COBPEMEHHOW BBIYMCIUTENBHON TEXHHUKE (pacnapaieMBaHue 3aJa4Hn);
- abcTparupoBarbCsi OT HECYLIECTBEHHBIX BIMSHUM NPHU MOACIHPOBAHUU PEATBHBIX (PU3HUECKUX

CUTyallUii, yMETb BbIIEINTh [NIABHYIO YacTh U IIOCTABUTh KOPPEKTHYIO KPAaeBYIo 3a/1auy;

- INIaHUPOBATH ONITUMAJIBHOC IMPOBCACHUC YUCIICHHOTO SKCIICPUMCHTA.

BJIAJIETh:

- IJTAHUPOBAaHUEM, TIOCTAHOBKOHN 1 00pabOTKOM pPe3ylbTaToB (PU3HUYECKOTO IKCIIEPUMEHTA;

- HAy4YHOU KapTUHOW MUpa;

- HaBBIKAMH CaMOCTOSTENILHON paboThl HAa COBPEMEHHOM BBIUMCIHMTEIBHOM OOOPYIOBaHMH, 3HAThH

COBPCMCHHBIC SA3BIKU ITPOrPpaMMHUPOBAHUA;

- MaTeMaTu4€CKUM MOICINPOBAHUEM (1)I/ISI/IT-IECKI/IX 3a1a4 B paMKax METOoAda I'PaHUYHOI'O0 2JIEMCHTA U

CCTOYHBIX METOAOB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

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

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 UYTto Takoe HEHPOHHBIE CETH. 2 2 5
) [Ipomeccsr o0yueHusl. OO0yuenue, 5 5 6
OCHOBAaHHOE Ha KOPPEKLUH OIIHNOOK.
3 Opnocnoiiueiii epcentpoH. Teopema o 3 3 6
CXOAMMOCTH MEPCENTPOHA.
4 MHOTrOCIONHBIA NEePCENnTPOH. AJITOPUTM > > 6
00paTHOTO pacIpoCTPaHEHUs.
5 Anmpokcumarust Qynknmii. Teopema 00 3 3 6
YHHUBEPCAIbHOH allpOKCUMAaLIUH.
Kaptel camoopranuzanuu. ITpouecc
6 KOHKYpPEHIIUH, TIpoliecC KOOMEpPAaINH, 2 2 6
MPOLIECC aJaNTaluH.
7 Heiiponnnamuxka. dunamuueckue ’ ’ 6
CHCTEMBI.
CrarucTuueckass  MEXaHWKa  MOJEIH
8 2 2 6
Xondunaa.
9 dazosas auarpamma Mojenu Xomduiaa. 2 2 4
10 JuHamudecku yTnpaBisieMble ’ ’ 5
PEKYPPEHTHBIE CETH.
AHanu3 UCTOYHUKOB HEOIPENECIIEHHOCTH
11 B MOJENU. OMIOHpUYecKre (QyHKIIMH 2 2 5
pacnpeneneHusl.
BeposiTHOCTHBIE KpPHUTEpHUH KauecTBa H
12 |Teopus HamexHOCTH. 1130BEpOSTHOCTHEIE 2 2 4
npeoOpa3oBaHusl.
Onrtumuzanus B YCIIOBHSIX
CTaTHCTHYECKOH HEONPe/IeIIEHHOCTH
13 2 2 5
(poGactHas ontumuzanusa) DyHKIHS
HOTeph U (GYHKIHUS BEPOATHOCTH.
14 |I'myb6okoe obyuenue (Deep Learning) 2 2 5
Nroro gacos 30 30 75




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (OceHnuii)

1. Yro Takoe HEMPOHHBIE CETH.

buonornueckuii HeilpoH. YenoBeyeckuil MO3TL Monenun HEWpPOHOB. ApXUTEKTypa CeTei.
[IpencraBnenve 3HaHUM.

2. IIponeccrt 00yvenusi. OOyueHne, 0OCHOBAHHOE Ha KOPPEKITHH OIHUOOK.

OOyueHne, OcHOBaHHOE Ha Koppekuuu omuOok. OO0ydenune Ha ocHoBe Hamstu. OOydeHue XebO0a.
KonkypentHoe oOyuenue. OOyuenue bonpumana. OOyueHue ¢ yuureneM, oOyueHHe 0Oe3 y4dHuTes.
3amaun oOydYeHUs: accolMaTUBHAS TaMsATh, Paclo3HaBaHWE O0pa3oB, ammpokcuManus (QyHKIHH,
ynpasinenue, Gpuibrpanys. [1aMsaTh B BUIIE MATPHUIIBI KOPPEIISIIHIA.

3. OnHoCIOMHBIH epcenTpoH. TeopeMa 0 CXOAUMOCTH NEpCenTpoHa.

Teopema o cxomumoctu mnepcenTtpona. Ipaduku mponecca oOydeHus. 3agada aganTUBHON
¢unsrpanuy. Bzanumocssa3p nepcenTpoHa u 6aiiecoBCKOro KiaccupuKaTopa B rayccoBoil cpeze.

4. MHOTOCIIONHBIHN mepcenTpoH. AITOPUTM OOpaTHOTO PacpoCTPAHEHUSI.

Anroput™M  o0OpaTHOTO pacmpocTpaHeHus. JlBa mpoxoda BBIYHCICHUI, CKOPOCTh OOy4YeHH,
MOCJIeI0BATEIbHBIN 1 TAKETHBIN peskuMbl 00yueHus. Kpurepuit ocranosa. IlepekpectHas npoBepka.

5. Annpoxcumanus pyaknuii. Teopema 00 yHUBepcalbHON anmpoKCUMAIIHH.

Teopema 00 yHuBepcanbHO# anmpokcuMmanyn. «lIpoxnstue pazmepHoctn». OOydeHHe ¢ yUUTEIeM
KaK 3ajjadya ONTUMH3aU. MeTo]| CONpsKEHHBIX IpaueHTOB. KBa3MHBIOTOHOBCKHE MeTOABI. MeTox
KOMIIBIOTEPHOM 3aMOPO3KU. | eHETUUECKHUI aJITOPUTM.

6. Kaptel camoopranmuszanuu. IIporiecc KOHKYpEHINH, POLECC KOOTEPALUH, IIPOLIECC aAanTalllH.

[Tpouecc KOHKypeHIMH, MPOIecc KOOMEPaIiy, IPOLECcC aanTalud. YHOPSII04eHHE U CXOJUMOCTb.
Kparkoe onucanue anroputma SOM.

7. Heilpogunamuka. J[nuHaMUYECKUE CUCTEMBL.

JluHamu4deckue cUCTeMBL. [IpOCTpaHCTBO COCTOSHHMH. ATTPakTOpHL. YIpaBICHHE aTTPaKTOpaMH.
Mopnens Xonduna.

8. Craructrueckas MexaHuka Mojieniu Xonduia.
Merton peruik. Berancienne cBOOOIHOM SHEPTHH.

9. dazoBas auarpamma MoJieny Xomduiia.
O6006menus monenu Xondunna. Teopus E. ["apnnep.

10. JIlunamMuyecku ynpasisieMble peKyppEeHTHBIE CETH.



AnropuT™bl 00y4eHUs peKypPEHTHBIX HEHPOHHBIX CETEH.
11. AHanu3 UCTOYHUKOB HEOIPEEIEHHOCTH B MOJIEIIH. OMIUpUIecKie QYyHKIIMU paciipe/ieiCHHs.

Omnupuyeckre QyHKIMM pacrpeneseHus. MeToasl siiepHoro craxusanus. CTaHIapTHBIE OHO- U
MHOTOMEpHBIe (DYHKIIMH pacrpeneseHusl. AHaau3 Koppemsauuid. [paduueckuil aHaINM3 ¢ MOMOIIBIO
QQ- rpadukos. OneHkn mapamMeTpoB. Xu-kBajpar tect. TectupoBanue o KoamoropoBy-CMHpPHOBY.
[IpuHLMD MakcuManbHOTO NpaBaonoaoous. baliecoBckue nH(OpMALIMOHHBIE KPUTEPUH.

12. BeposSTHOCTHBIE KpHUTEpUH KadecTBA M TEOpUS HAISKHOCTH. VI30BEpOSTHOCTHBIC
npeobpa3oBaHusl.

UzoBeposiTHOCTHBIE TpeoOpa3zoBanus. [IpeoOpazoBanue Pozenbnara. [IpeoOpazoBanue Harada.
Wnpexc HagexHocTH. MeTonbl OLIEHKH HaJeKHOCTH MEPBOTO, BTOPOro u Bbicmux 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 HEOIpPENeIEHHOCTH (poOacTHash ONTHUMH3AIIMA)
@OyHKIMSA TOTEPh U PYHKINS BEPOSTHOCTH.

@ynkuus norepb U (QYHKIUS BEpOATHOCTH. DYHKIMS KBAaHTWIH. MeETOIbl JETEPMUHMPOBAHHOTO
9KBUBaJeHTa. bunnHelHass ¢QyHKUOUS TOTeph W CcEepUYecKd CHUMMETPHUYHBIC paclpeeeHusl.
@yHKIMS OTEPHL BO3pacTarolasl no crparerud. JloBepurenbHbll MeToA. MakcuMU3anus LEJIEBbIX
($yHKUMA HA AOBEpUTENbHOM 3rutuncouae. CToXacTUUECKHE KBa3UTPaIMEHTHBIE AJITOPUTMBIL. 3a/ladu
CTOXaCTHYECKOI'0 IPOIPaMMHUPOBAHUS C BEPOITHOCTHBIM OTPaHUUYECHHUEM.

14. Tmy6oxoe obyuenue (Deep Learning)

HoBas mnapagurma oOyuenus. OOyueHue B aABa Jtama. Aproaccouuaropbl. MHdopmanums o
BHYTPEHHEW CTPYKTYpe BXOAHBIX JaHHBIX. MHorocraauitHoe oOy4eHue ¢ yaurenem (pa3MedeHHbIMU
JAHHBIMH) CTaHJAPTHBIMU METOAAMHU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOECKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopus weitpornsix cereit [Tekcer]. Ku.1 : yue6. mocobue s By3oB / A. U. lanymkua .— M : Pen,.
xypHaia "Pagnorexnuxa", 2000 .— 416 c.
2. Heiiponnsie cetu [Teker] : momHbii Kype / C. Xaiikus ; iep. ¢ annt. H. H. Kyceyinb, A. 1O.
[Ienecrona ; mox pex. H. H. Kyccynbs .— 2-e n3n., ucnip. — M. : Bunesamc, 2006 .— 1103 c.
3. Heiiponnsie cetu: uctopus pazutus Teopun [Texct]. Ku. 5 : yue6. mocobue i By30B / mox o0mI.
pen. A. U. lanymkuna, S. 3. Hpimkuna .— M. : UTIPXKP, 2001 .— 840 c.
4. OnTuMH3anys napaMeTpoB MHOTOIICTICBBIX JIeTaTeNIbHBIX anmnapaTtoB [Tekcr] : [yue0. mocodue aiis
By30B] / C. A. [lusasckuii, B. C. bpycos, E. A. XBuion .— M. : Mammnoctpoenue, 1974 .— 168 c.
®onp 6a30Boi Kadeapb

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

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

8. Hsmaiino A.®@., ComonoB M.M. Uucnennsle MeToapl ontuMmusanuu. — M.: ®U3MATIINT, 2008.

JomnonHutensHas auTeparypa



1. OcnoBsl pobactroro ynpasieHus (H - teopust) [Tekcr] : yaueOHoe nocobue / A. C. Ilo3usik ; [oc.
koM. PCOCP 1o genam Hayky U BBICIICH IIKOJBI ; MOCKOBCKUH (DU3UKO-TEXHHUYECKUH HH-T .— M. :
M®TH, 1991 .— 128 c.

®onp 6a30B0O# Kadeapsl

5. @. Pozen6nar. [Ipunnuns! HelipoguHaMuku. [leprentpoHsl U Teopuss MeXxaHU3MOB Mo3ra. MockBa:
Mup, 1965.

6. C.O. MxkprusiH. Heiipons! u HelipoHHble ceTu. MockBa: Queprus, 1971.

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

8. ®.baym, A Jleizepcon, JI. Xodcrenrep. Mo3r, pazym u noBeaenue. Mocksa: Mup, 1988.

9. Kan 10.C., Ku63yn A.1. 3amaun cToXacTUYECKOTO MPOrPAMMHUPOBAHUS C BEPOSTHOCTHBIMU
kputepusimu. — M.: DU3MATIINUT, 2009.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HAa 3aHATHAX CTYACHTHI UCIIONB3YIOT nporpammel Nuero Module 2.1 a raxoke MatLab Bmecte ¢
HelipoceTeBbiM Tool Box.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHt, usydaronmii qucuuiuinay "HelipoceTeBbie TEXHOIOTUN U pOOACcTHAs OTUMH3ALKS B 3a/1a4ax
a’poMHaMUKu", JOJDKEH C OJHOM CTOPOHBI, OBIAAETh OOIIMM MOHATHHHBIM amllapaToM, a ¢ APYroi
CTOPOHBI, TOJDKEH HAyYUTHCS IPUMEHITH TEOPETHYCCKHIE 3HAHUS HA TIPAKTHKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYenemrHoe ocBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOsTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— mpopaboTKy ydeOHOro marepuana (1o y4eOHON M HaydHOW JHMTEparype), MOATOTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAUYCHHBIX JUII CAMOCTOSTEIFHOTO H3Yy4YeHHMs, JI0Ka3aTeJIbCTBO OTACIBHBIX
YTBEPKIECHUMN, CBOICTB;

— TMOJITOTOBKY K UG GEPEHIIUNPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHJIMBUyaJIbHBIX KOHCYIIBTALIUH.

BaxxHo noOuThcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamarbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
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-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHambLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPHU PEIICHUN HOBBIX 3a]ad, PUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUS AUCHUIIIINHBI ((HeﬁpOCGTeBLIC TCXHOJIOTHHU H pO6aCTHa$I OIITUMH3ALIMA B 3agadax

a’pOIMHAMUKIY 00yYaIOIIUICS JOJIKEH:

3HATb:

- MECTO U POJIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIIEAOBAHUAX;
- COBpEMEHHbIE MpoOIeMbl (U3WKH, NMPUKIATHOW MaTreMaTUKd M TEOPETHYECKOW M IMPHUKIATHON

a’3pOTrUIPOMEXaHUKY;

- TCOPECTUYCCKHUEC MOACIIN Q)YHHaMeHTaJ'IBHBIX IMpoOLECCCOB U SIBIICHUM B MEXaHHUKE CILIOIIHBIX cpea u e

IIPUIIOXKCHUAX

- IPUHOUIIBI CUMMCTPUHN U 3aKOHBI COXPAaHCHUA,

- HOBeHIIIHMe OTKPBLITHSA €CTCCTBO3HAHUA,

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

yMeTh:

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

YMO3aKJIKOYCHHNA, 3aKOHBI;

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

- paboTaTh Ha COBPEMEHHOI BBIYHCIUTENBHON TEXHUKE (pacriapalliieTuBaHue 3aadn);

- alcTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX
CUTyalul, yMETh BBIICINTh INIABHYIO YaCTh U IOCTABUTh KOPPEKTHYIO KPaeByIo 3a/1a4y;

- IJJAHUPOBAaTh ONTUMAJIBHOE IIPOBEJCHNUE YUCIEHHOIO HKCIIEPUMEHTA.

BJIAA€Th:

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

- HAy4HOW KapTUHOU MUpa;

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

COBPEMEHHBIE A3bIKU IIPOrPaMMUPOBAHUS;

- MaréMaTnu4CCKUM MOJACIMPOBAHUCM (1)I/ISI/I‘I€CKI/IX 3aa4 B paMKax MCTOJa I'paHUYHOIO 3JICMCHTA U

CCTOYHBIX MCTOJOB.

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

1. OnumuTe anropuT™bl 00ydeHust HeHpoHHBIX ceTeii RPROP.

2. OnuiuTe COCTaBIAIONINE HEHPOHHOM CETH.

3.Yro Takoe HeWpoHHAas ceTh XOM(uIaa Kak acCOIMaTUBHAS TaMSTh.

4. Teopema O TPUONIKEHUHM HEMpPEPHIBHOW (YHKIMH JTHHEHHOW KOMOWHAIIMEH CHUTMOMIHBIX

(GyHKUIUH.

5. AnroputM o0yueHus HeHpoHHBIX ceTeit ADAM

6. Ilponeccel 0OyueHUs.

7. ObyuyeHne, OCHOBAaHHOE Ha KOPPEKLUHU OMIMOOK.

8. OOyuenue Ha ocHoBe namsTu. OOydyenue Xe00a.

9. KonkypenTtHoe o0yuenne. O0yuenue bombimMaHa.

10. OGyueHue c yuutenem, oOyueHue 0e3 yIuTes.

11. 33)18.‘11/1 06yquH${: aCcColMaTuBHAaA MaMsATh, paClIO3HABAHUC 06pa303.




12. Anmpoxcumariusi yHKIUH, ynpaBieHue, QuibTpaus.

13. MHOrOCTIOMHBIHN HepCenTPOH.

14.Teopema KonmoropoBa. AnmpokcuManusi QyHKIHH.

15.Teopema 006 yHUBepcanbHOH ammpoKCUMAaIUN

16. O6o6matomas crrocoOHOCTh, MHOTOCIIOHHOTO MEePCEenTPOHa.

17. «IlpoxnsiTue pasMepHOCTH». MeTox 00paTHOTO pacpOCTPaHEHMsI OIINOKH.
18. AnropuT™MBbI 00y4eHUS] MHOTOCIIOMHOTO TIEpCenTpoHa.

19. YcnoBust 0CTaHOBKH alrOpUTMa O0y4eHUSI.

20. SBnenue nmepeoOyUeHUS.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

. Ilepuentpon

. AnropuTtMmbl 00yUeHUS

. T'eHeTnueckwmii anropuT™M

. Kapter camooprannzanuu Koxonenna

1

2

3

4

5. IlomHOCBS3HBIE HEMPOHHBIE CETH

6. IlpuMeHeHHE HEHPOCETEBBIX METOIOB B a3POIMHAMUKE

7. CraHmapTHbIE TAKEThl HEHPOCETEBBIX MIPOrpaMM

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

9. MHOroCIIOIHBIN EPCENTPOH KaK PEIIUKATOP.

10.Kommpeccop u eKoMIIpeccop.

11. MeToz OLIEHKH BHYTPEHHENW pa3MEpPHOCTH JaHHBIX.

12. Cetn Ha ocHOBe panuanbHbIX 6a3ucHbeIx QyHKIUi (RBF).

13. CpaBuenue cereit RBF 1 MHOrOCoHHBIX IEpCenTPOHOB.
14.Ctparerun obyuenus. Ciy4aiiHblil BBIOOP (YMKCUPOBAHHBIX EHTPOB.
15. Bri6op LeHTpOB Ha OCHOBE CaMOOpraHu3auui. BeiOop LEeHTPOB ¢ 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 ko3dduuuent C_y mpoduis Kpbuia, Kak
¢dbyHKIMIO TeoMeTprn Mpod s, uncia Maxa u yriia araky MOTOKa.

buner 2.

OOy4nTh HEHPOHHYIO CETh BBIYMCIIATH PACHpE/EICHHE IaBICHHUS M0 a’3pOANHAMUYECKOMY MPOQHITIO
KpbLJa, Kak (yHKIMIO reoMeTpur npoduiis, yuciaa Maxa U yIia aTaku [oToKa.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW MporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka oOmMYHO 9 Oa/uioB -  BBICTaBISACTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemst mnpoBenenus IudepeHIIMPOBAHHOTO 3adyeTa oOydJaroiuecss MOTYT TIOJIb30BaThCs
MpOrpaMMON JIMCHHIUIMHBL, a TaKKe CIPAaBOYHON JIUTEPATypOH, BBIYHCIUTEIBHON TEXHUKOU,
KOHCIIEKTaMH JICKITHIA.

JudepeHMpoBaHHBIN 3a4eT MPOBOJAUTCS IMyTEM OPTaHU3AIUK CICIHAIBHOTO OMpOoca, MPOBOJIUMOTO B
yCcTHOM (popme.



