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AHHOTANMA

B Kypce paccmarpuBaroTcs KIIOUEBBIE MOHSTHS TEOPHH HMCKYCCTBEHHBIX HEHPOHHBIX cerell. [Ipexkne Bcero
CTPOUTCSI TEOPHsI UICKYCCTBEHHOTO HEHpPOHA, U3y4aeTcs ero (PyHKIMOHAIBHOCTh U BO3MOXKHbBIE BAPHAHTHI €0
peanu3zanuu. [lanee n3y4aroTcs pa3inyHbIe BApUAHTHI HEWPOHHBIX CEeTel, KaKk HallpaBICHHBIX IpadoB, y31aMu
KOTOPBIX SIBJISIOTCS HCKYCCTBEHHBIC HEHpOHbI. [1oapoOHO M3ydaeTcss MHOTOCIONHHBIN nepcenTpoH, RBF-ceTn,
caMmoopranmsymomnecs kapTel KoxoHHeHa, HeHpOHHbIe ceTH Xomdwuina, CBEpTOYHBIC HEHPOHHBIC CETH
m1yookoro oOydeHus. OOCYKIAI0TCs pa3IMyHbIe aTOPUTMBI O0YUYCHHUsI HEMPOHHBIX CEeTeH, MPEXK/E BCETO Te
U3 HUX, KOTOPBIE OCHOBAaHBI HA METO/IE 0OPAaTHOTO pacnpocTpaHeHus omuOku. OOCYKIAIOTCS TaK)Ke METOIbI,
OCHOBaHHbIE HAa KOMITBIOTEPHOM OTXKWI'€ U Pa3INYHbIe BAPUAHTHI TEHETHYECKUX aIroputMoB. Kypc comepkur
B ce0e MHOTOYMCIICHHBIC NPHUMEpPHI NMPUMEHEHUS HEHPOHHBIX CEeTel B 3a/jadax AammpoKCHMAIMU CIIOMKHBIX
(YHKIIMOHATBHBIX 3aBUCHMOCTEH, BO3HUKAIOIIMX B MNPHUKIAAHOW a’poJUHAMHKE, a Takxke, IpHU
NPEIBapPUTEIILHOM TPOSKTHPOBAHUM JIETATEIBHBIX allaparoB. 3aKIIOYUTENbHAs YacTh Kypca IIOCBSIICHA
3HAKOMCTBY C METOZIaMH aHaJIM3a HEOIPEIeIEHHOCTEH, BO3HUKAIOIINX B Pa3JIMYHBIX MPUKIAJHBIX 3a/a4ax U
M3YYCHUIO METOIOB ONITUMH3ALUY MTPHU HATMYUH BEPOITHOCTHBIX KPUTEPUEB U OTPAaHUICHUIA.

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

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

OIIK-3.1 3Haer ocHOBHbIE NpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKON TOKyMEHTAaluH, B TOM
YHUcle C KCIONB30BAaHUEM MNPHUKIATHOIO MPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH obecneyenust

Hay4HbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOJIOTUYECKUE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanmu, mpOEKThI) OIIK-3.3 Bnazgeer MeTogaMu BU3YalbHOTO U IpauuecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKAIMHA

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (WwiM) TexHoJOorHYeckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH




OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

[J MecTo U poJib OOIIMX BOMPOCOB HAYKU B HAYYHBIX UCCIICIOBAHUSIX;
[J  coBpeMEHHbIE MpOoOJeMbl (DU3HMKH, MPHUKIATHON MAaTeMaTWKU W TEOPETHUYECKOW W MPUKIAITHOM
a3pOTUAPOMEXAHUKHY;
[l Teopernueckue mMozenu (GyHIaMEHTAJIbHBIX MPOLECCOB U SIBICHUN B MEXaHHKE CIUIOIIHBIX Cpel U
ee NMPUIOKCHUSAX;
[J NIpUHIMIIBI CHMMETPUU U 3aKOHBI COXPAHEHUS;
[J HOBEHIINE OTKPBITHS €CTECTBO3HAHUS;
[J TocTaHOBKY MpobieM (GU3NKO-MaTeMaTHIecKOT0 MOJICITUPOBAHHS.
YMETb:

[l 3¢ }eKTUBHO UCTIONIB30BaTh HA MPAKTHKE TEOPETHYESCKIE KOMIOHEHTHI HAyKH: TIOHATHS, CYXKICHHS,
YMO3aK/IIOUEHHsI, 3aKOHBI;
[l mpeacTaBUTh NAaHOpaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHUS;
[l paboraTh Ha COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKE (pacrapauieuBaHue 3a/1a4H);
[l abcTparupoBaTbCsi OT HECYIIECTBEHHBIX BIHMSHUHA MPU MOICIUPOBAHUM PEATBHBIX (PH3MYESCKHX
CHUTYaIMii, yMETh BBIACIUTH IJIABHYIO YacTh U IIOCTaBUTh KOPPEKTHYIO KPAeBYIO 3a/1auy;
[l IUIaHUPOBATh ONTUMAJIBHOE MPOBEICHNE YHCICHHOTO SKCIIEPHMEHTA.

BIIAJICTh!
[J TUIaHUPOBAaHUEM, TIOCTAHOBKOW U 00pabOTKOM pe3ynbTaToB PU3MUECKOTO IKCIIEPUMEHTA;
[l Hay4YHON KapTHMHON MUDA;
[]  HaBbIKAMH CaMOCTOSTEIbHONW pabOThl HA COBPEMEHHOM BBIUYHCIHUTEIBHOM O00OpYIOBAaHHMHM, 3HAThH
COBPEMEHHBIE S3bIKH IPOTPAaMMHUPOBAHHS;
(] MareMaTHYeCKHUM MOJEIMPOBAHUEM (U3MUYECKHX 3a[a4 B PaMKaxX METO/a IPAaHUYHOTO JIEMEHTa U
CETOYHBIX METOJIOB.

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

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

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 UYTto Takoe HEHPOHHBIE CETH. 2 4
) [Ipomeccsr o0yueHusl. OO0yuennue, ) 4
OCHOBaHHOE Ha KOPPEKLUH OIIHNOOK.
3 Opnocnoiineiii epcentpoH. Teopema o 3 4
CXOAMMOCTH MEPCENTPOHA.
4 MHOrocIoiHbIA NepcenTpoH. ANTropuT™M 2 4
00paTHOTO pacIpoCTPaHEHUS.
5 Anmpokcumarusi Qynknmidi. Teopema 00 3 4
YHHUBEPCAIbHOH allpOKCUMAaLIUH.
Kaptel camoopranuzanuu. ITpouecc
6 KOHKYpPEHIIUH, TIpoliecC KOOMEpPAIHH, 2 4
MPOLIECC aJaNTaluH.
7 Heiiponnnamuxka. [duHamuueckue ) 4
CHCTEMBI.




3 Crartuctuyeckass  MEXaHUKa  MOJENHU ) 4
Xomnpunaa.
9 da3zoBas nuarpamma Monean Xorduia. 2 4
10 JuHaMu4ecku yIpaBisieMble ) 5
PEKYPPEHTHBIE CETH.
AHanu3 MCTOYHUKOB HEONPEICIEHHOCTH
11 B MOJENU. OMIOHpUYECKHe (yHKIHUU 2 5
pacrpezneieHus.
BeposiTHOCTHBIE KpUTEpHHM KauecTBa U
12 |Teopus HamexHOCTH. MI30BEpOSTHOCTHBIE 2 4
npeobpazoBaHusl.
Onrumuzanus B YCIIOBHUSIX
13 CTaTUCTHUYECKOU HEOIPEeeIEHHOCTH ) 5
(pobactHas ontumuzanmsa) DyHKIHS
noTepb U (PyHKUUS BEPOATHOCTH.
14 |I'mybokoe obyuenue (Deep Learning) 2 5
Hroro yacos 30 60
[ToaroroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 5 (Ocennuii)

1. Yro Takoe HEMPOHHBIE CETH.

buonornueckuii HeipoH. YenoBeyeckuil MO3L Monenun HEWpPOHOB. ApXUTEKTypa CeTei.
[IpencraBnenne 3HaHUI.

2. IIponeccsl 00ydenusi. OOyveHne, 0OCHOBAHHOE Ha KOPPEKITHH OIHUOOK.

OOyueHne, OCHOBaHHOE Ha Koppekuuu omuOok. OO0ydeHune Ha ocHoBe Hamstu. OOydeHue XebO0a.
KonkypentHoe oOyuenue. OOyuenue bonbumana. OOyueHue ¢ yuureneM, oOyueHHe 0e3 y4UHTes.
3amaun OOydYeHHs: accolMaTUBHAS TaMsATh, Paclo3HaBaHWE O0pa3oB, ammpokcuManus (yHKIHH,
ynpasinenue, Gpuibrpanys. [1aMsaTh B BUIIE MATPHUIIBI KOPPEIISIIHIA.

3. OgHOCTOMHBIN IepcenTpoH. TeopemMa 0 CXOAMMOCTH MEPCENTPOHA.

Teopema o cxomumoctu mnepcenTtpona. Ipadukm mnpouecca oOydeHus. 3agada aJanTHBHOM
¢unsrpanuu. Bzaumocssa3p nepcenTpoHa u 6aiiecoBCKOro KiaccupukaTopa B rayccoBoil cpeze.

4. MHOTOCIIONHBIHN mepcenTpoH. AITOPUTM 0OpaTHOTO PacpoCTPaHEHUSI.

Anroput™M  oOpaTHOTO pacmpocTpaHeHus. JlBa mpoxoda BBIYHCICHUH, CKOPOCTh OOydYeHHS,
MOCJIeI0BATEIbHBIN 1 TAKETHBIN peskuMbl 00yueHus. Kpurepuit ocranosa. IlepekpectHas npoBepka.

5. Annpoxcumanus pyaknuii. Teopema 00 yHUBepcalbHON anmpoKCUMAIHH.

Teopema 006 yHuBepcanbHO# anmpokcuMmaryn. «lIpoknstue pazmepHoctn». OOydeHHe ¢ yUUTEIeM
KaK 3ajjadya ONTHUMH3aU. MeToJ CONpsKEHHBIX IpaiueHTOB. KBa3MHBIOTOHOBCKHE METOABI. MeTox
KOMIIBIOTEPHOM 3aMOPO3KU. | eHETUUECKHUI aJITOPUTM.

6. Kaptel camoopranuszanuu. IIporiecc KOHKYpEHINH, POLECC KOOMEPALUH, IIPOLIECC aAanTalllH.



[Tpouecc KOHKypEeHIMH, MPOIecCc KOOMEPaIiy, IPOLEecC aanTalud. YHOPSII04eHHE U CXOJUMOCTb.
Kparkoe onucanue anroputma SOM.

7. Heilpogunamuka. J[nHaMUYECKUE CUCTEMBI.

JluHamu4deckue CUCTeMBL. [IpOCTpaHCTBO COCTOSHHMH. ATTPakTOphL. YIpaBICHHE aTTPaKTOpaMH.
Monens Xonduna.

8. Craructrueckas MexaHuka Mojieniu Xonduia.

Merton peruik. Berancienne cBOOOTHOM SHEPTHH.

9. dazoBas auarpamma MoJienu Xomduiia.

O6006menus monenu Xondunna. Teopus E. I"apnnuep.

10. JIlunamMuyecku ynpasisieMble peKyppEeHTHBIE CETH.

AnropuT™bl 00y4eHHs peKypPEHTHBIX HEHPOHHBIX CETEH.

11. AHann3 UCTOYHUKOB HEOIPEEIEHHOCTH B MOJICIIH. OMIUpUIecKie QYyHKIIMU paciipesieiCHHs.

Omnupuyeckre QyHKIMM pacrpeneseHus. MeToasl siepHoro criaxusanus. CTaHIapTHBIE OHO- U
MHOTOMEpHBIe (DYHKIIMU pacrpenesieHusl. AHaau3 Koppemsauuid. [paduueckuil aHaIN3 ¢ MOMOIIBIO
QQ- rpadukos. OneHkn nmapamMeTpoB. Xu-kBajapar tect. TectupoBanue o KoamoropoBy-CMHUpPHOBY.
[IpuHLMD MakcuManbHOTO NpaBaonoaoous. baliecoBckue nH(OpMALIMOHHBIE KPUTEPUH.

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

U3zoBeposiTHOCTHBIE TpeoOpa3zoBanus. [IpeoOpazoBanue Pozenbnara. [IpeoOpazoBanue Harada.
Unpexc HagexHocTH. MeTonbl OLEHKH HaJeKHOCTH MIEPBOTO, BTOPOro u Bbicux nopsakoB (FORM,
SORM, HORM). Metonsl npoOHBIX BEIOOpOK. PaznmuHble pazHoBHIHOCTH MeTona Monte-Kapio.
Merton cymecTBeHHBIX BEIOOPOK. BriOopku Hampasnenuii. Merox JlaruHckoro rumnepkyoa.

13. OnTumu3anus B YCJIOBHUSAX CTAaTHCTUYECKOM HEOIpPENeIEHHOCTH (poOacTHash ONTHUMH3AIIM)
@OyHKIMSA TOTEPh U PYHKINS BEPOSATHOCTH.

@ynkuus norepb U (QYHKIUS BEpOATHOCTH. DYHKIMS KBAaHTHIH. MeETOIbl JETEPMUHMPOBAHHOTO
9KBUBaJeHTa. bunnHelHass ¢QyHKUOUS TOTeph W CcEepUYecKd CHUMMETPHUYHBIC paclpeeeHusl.
@yHKIMS OTEPHL BO3pacTarolasl no crparerud. JloBepurenbHbll MeToA. MakcuMU3alus LEJIEBbIX
($yHKUMA Ha AOBEpUTENbHOM 3rutuncouae. CToXacTUUECKHE KBa3UTPaIMEHTHBIE AJITOPUTMBIL. 3a/lauu
CTOXaCTHYECKOI'0 IPOIPaMMHUPOBAHUS C BEPOITHOCTHBIM OTPaHUUYECHHUEM.

14. Tmy6oxoe obyuenue (Deep Learning)

HoBas mnapagurma oOyuenus. OOyueHue B aABa Jtama. Aproaccouuaropbl. MHdopmanus o
BHYTPEHHEH CTPYKTYpe BXOAHBIX JaHHBIX. MHorocraauitnoe oO0y4eHue ¢ yuurenem (pa3MedeHHbIMU
JAHHBIMH) CTaHJAPTHBIMU METOAAMHU.

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

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

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. Teopus neliponnbix cereit [Tekcer]. Ku.1 : yue6. mocobue mms By3os / A. U. Tanymkua .— M : Pen.
xypHana "Paguorexnuka”, 2000 .— 416 c.
2. Heiiponnsie cetu [Tekcr] : monasii kype / C. Xaiikus ; niep. ¢ annt. H. H. Kyccyns, A. 1O.
[Henecrosa ; mox pen. H. H. Kyccynb .— 2-e u3z., ucnp. — M. : Bunbsamc, 2006 .— 1103 c.
3. Heiiponnsie cetu: uctopust pazsutus Teopun [Tekct]. K. 5 : yue6. mocobue 1uis By30B / o o0,
pen. A. W. lanymxkuna, S. 3. Hpimkuna .— M. : UTTP2XKP, 2001 .— 840 c.
4. OnTuMH3anys TapaMeTpOB MHOTOLIETICBBIX JeTaTeNIbHBIX anmnapaTtoB [Tekcr] : [yue6. mocobue ass
By30B] / C. A. IMussckwii, B. C. Bpycos, E. A. XBuion .— M. : MammnaocTpoenue, 1974 .— 168 c.

®donp 6a30B0OH Kadeapsl

6. @. Yoccepman. HelipokoMmproTepHas TexHuka. Mocksa: Mup,1992.

7. A.H. T'op6anb, JI.A. Poccues. HeiiponHble ceTn Ha iepcoHaIbHOM KoMIibtotepe. HoBocnOupek:
Hayka, 1996.

8. N3maiinos A.@., ConoxoB M.M. Umucaennsie MeToanl ontumuianuu. — M.: ®U3MATIINT, 2008.

JlononHuTenbHAs TUTEpaTypa
1. OcnoBsl pobactroro ynpasienus (H - teopust) [Tekcr] : yaueGHoe nocobue / A. C. Ilo3nsik ; [oc.
koM. PCOCP 1o genam Hayky U BBICIICH IIKOJIBI ; MOCKOBCKUH (DU3UKO-TEXHHUYECKUH HH-T .— M. :
M®TH, 1991 .— 128 c.

®donp 6a30B0O# Kadeapsl

5. @. Pozen6nar. [Ipunnuns! HelipoguHaMuku. [leprentpoHsl U Teopust MexaHU3MOB Mo3ra. MockBa:
Mup, 1965.

6. C.O. MxkprusiH. Hefipons! u HelipoHHble cetu. MockBa: Queprus, 1971.

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

8. ®.baym, A Jleiizepcon, JI. Xodcrenrep. Mo3r, pazym u noBenenue. Mocksa: Mup, 1988.

9. Kan 10.C., Ku63yn A.M1. 3amaun cToXacTUYECKOTO MPOrPAMMHUPOBAHUS C BEPOSITHOCTHBIMU
kputepusimu. — M.: DU3MATIINUT, 2009.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

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

CryneHt, uyvaronmii qucuuiuinay "HelipoceTeBbie TEXHOIOTUN U pOOACcTHAS OTUMH3ALUS B 3a/1a4ax
a’poMHaMUKu", JOJDKEH C OJHOM CTOPOHBI, OBIAAETh OOLIMM IMOHATHHHBIM amllapaToM, a ¢ APYroi
CTOPOHBI, TOJDKEH HAyYUTHCS IPUMEHSITH TEOPETHYCCKHIE 3HAHUS Ha TIPAKTHKE.

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

VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HapspKEHHOM caMOCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.



PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTthCsi 3a KOHCYJABTALUSMH K
JIEKTODY.



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: 3

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (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

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAMMHOTO
o0ecrnieyeHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

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

OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOMICKa |
WHTEIUIEKTYyallbHOTO aHalin3a WHQOpPMAIUK TPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI
u (win) TexHoJOormYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepedHr u 0030pbl WHPOpPMALIUU B
o0sacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOJTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(BBC,I[€HI/I€ B HeﬁpOHHBIe CCTN» O6y‘laIOH_II/II>'IC$I JOJIKCH:

3HAThb:

[J MecTo U poJib OOIIMX BOMPOCOB HAYKU B HAYYHBIX UCCIICAOBAHUIX;
[J  coBpeMEHHbIE MpOoOJeMbl (DU3HMKH, MPHUKIATHON MATeMaTWKU W TEOPETHUYECKOW W MPUKIAITHOM

AOPOruaApOMCXaHUKU

[l Teopernueckue mMozenu (GyHIaMEeHTaJIbHBIX MIPOLECCOB U SIBICHUN B MEXaHHKE CIUIOIIHBIX Cpel U

C€C MPUITOKCHUAX

[l IPUHLMITBI CAMMETPUH U 3aKOHBI COXPAHECHUS,
[/ HOBEHWIINE OTKPBITHS €CTECTBO3HAHMUS,;
[J TocTaHOBKY MpobieM (GU3NKO-MaTeMaTHIeCcKOTO MOJICTUPOBAHHS.

yMeThb:

[ 3(1)(1)6KTI/IBHO HCIIOJIb30BATh HA MPAKTUKEC TCOPCTUUCCKUC KOMIIOHCHTBI HAYKU: TOHATUSA, CYXKICHUA,

YMO3aKITFOUCHUS, 3aKOHBI;

[l mpencTaBUTh MAHOPaMy YHHUBEPCAIBbHBIX METOJIOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMS;

[l paboraTh Ha COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKE (pacrapauieuBaHue 3a/1a4H);

[J  abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUNA NPU MOACITUPOBAHUU PEaJbHBIX (DU3MUYECKUX
CUTyallUii, yMETb BbIIEINTh INIABHYIO YacTh U IIOCTABUTh KOPPEKTHYIO KPAaeBYIo 3a/1auy;

[l mIaHMpOBAaTh ONTHUMAJIBHOE MPOBEACHUE YUCICHHOTO SKCIIEPUMEHTA.

BJaJeTh:

[J TUIaHUPOBAHUEM, TIOCTAHOBKOW U 00pabOTKOM pe3ynbTaToB PU3MUECKOTO IKCIIEPUMEHTA;

[l Hay4YHON KapTHHON MUDA;

[]  HaBBIKAMH CaMOCTOSTEIbHONW pabOThl HA COBPEMEHHOM BBIUYHCIHUTEIBHOM O00OpYIOBaHHHM, 3HAThH
COBPEMEHHBIE SI3BIKH IIPOrPaMMHUPOBAHHS;
(] MareMaTHYecKUM MOJEIMPOBAHUEM (U3MUYECKHX 3a7[a4 B PaMKax METO/a IPAaHUYHOTO JIEMEHTa U

CCTOYHBIX METOAOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy 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 TPUONIKEHUM HENPEPHIBHOW (YHKIMHM JTHHEHHOW KOMOWHAIIMEH CHUTMOMJIHBIX
(GyHKUIUH.

5. AnroputM o0yueHus HeHpoHHBIX ceTeit ADAM

6. Ilponieccol 0OyueHUs.

7. ObyueHne, OCHOBAaHHOE Ha KOPPEKLIUHU OMIMOOK.

8. OOyuenue Ha ocHoBe namsTu. O0ydyenue Xe00a.

9. KonkypenTtHoe o0yuenne. O0yuenue bombiMaHa.

10. OGyuenue c yuutenem, obyueHue 0e3 yIuTes.

11. 3agaun oOyueHHs: acCOLMAaTHBHAS aMsITh, PaCIIO3HABaHUE 00Pa30B.
12. Annpoxcumanusi GyHKUUH, ynpaBieHue, GuiasTpauus.

13. MHOroCI0MHBIN NepCenTPOH.

14.Teopema KoamoropoBa. AnmnpokcuManusi QyHKIHH.

15.Teopema 00 yHUBepcaabHOHN anmpoKCUMAaIuu

16. O60o0matomias crrocoOOHOCTH MHOTOCJIONHOTO MEPCEeNTPOHA.

17. «IlpoxnsiTue pazMepHOCTH». MeToa 00paTHOTO pacupOoCTPaHEHHsI OIINOKH.
18. AnropuT™Mbl 00y4EHHUs] MHOTOCIIOMHOTO MEPCENTPOHA.

19. YcioBust 0CTaHOBKH aIrOPUTMa OOy4EHUSI.

20. SBnenue nepeoOyueHUs.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

. Ilepuentpon

. AnropuTtmbl 00y4eHUs

. I'eneTnyeckuii anroputm

. Kaptsl camooprannzanunu Koxonenna

1

2

3

4

5. IlonHOCBsI3HBIE HEUPOHHBIE CETU

6. IlpumeneHne HEHPOCETEBBIX METOIOB B a3pOIMHAMUKE

7. CrangapTHbIE TaKeThl HEMPOCETEBBIX IPOrpPaMM

8. IloHmxeHne pa3sMepHOCTHU AaHHBIX. MeTO/l INIaBHBIX KOMIIOHEHT.

9. MHOTrOCIIONHBIN EPCENTPOH KaK PETLTuKaTop.

10.Kommpeccop u aexommpeccop.

11. MeToz olleHKH BHYTPEHHEW pa3MepHOCTH JaHHbBIX.

12. Cetn Ha ocHOBe paauanbHbIX 6a3ucHbIX QyHKIMI (RBF).

13. CpaBuenue cereit RBF 1 MHOroCoiHBIX epcenTpoHOB.
14.Crparerun obyuenust. Cy4aiiHblil BBIOOP (DMKCUPOBAHHBIX IIEHTPOB.
15. BrOop 1IEeHTPOB Ha OCHOBE CaMOOpraHu3aliui. BeIOOD IEHTPOB ¢ yuuTeNneM.
16. Kapter camoopranuzanuu. [Iporecc KOHKypeHIHH.

17. Ilponiecc koonepanuu, Iporece aaanTalum.

18. YnopsiaoueHue u CXoauMoCTb.

19. Kparkoe onucanue anroputma SOM

buner 1

OOyuuTh HEMPOHHYIO CETh BHIUYUCIATEH adponuHamuyeckuil koddduiment C y mpodwis Kpbuia, Kak
(GYHKIMIO TeOMETpUH POoQHIIs, Yncia Maxa u yria aTaku IOTOKa.

buier 2.

OOyuuTh HEHPOHHYIO CETh BBIUMCIATH PACIPEACICHUE NABJICHUS 0 a3pOAMHAMUYECKOMY MPOQUITIO
KpbLIa, KaK (DYHKIIMIO FeoMeTpuH npoduis, yncia Maxa u yriia aTak OTOKa.



Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommmyHO 8§ OamioB - BBICTaBJIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHUH KOHKPETHBIX 3a1ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIONyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpemss mnpoBenenus audepeHIMPOBAHHOIO 3adyera oOyyJaromuecss MOTYT IOJIb30BaThCs
NpOrpaMMOM JUCLHMIUIMHBI, a TakKXe CIPaBOYHOM JIUTEPATYPON, BBIYMCIUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JudepeHuMpoBaHHBIN 3a4eT MPOBOANUTCS IMyTEM OPTaHU3aLMK CIECLHAIBHOTO OMpOoca, MPOBOAUMOTO B
ycTHOH opme.



