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AHHOTANMA

B Kypce paccmarpuBaroTCsi KIFOYEBBIC TTOHSTHS TEOPUM MCKYCCTBEHHBIX HEHPOHHBIX ceTel. IIpexxae Bcero
CTPOUTCSI TEOPHsI NICKYCCTBEHHOTO HEHpOHa, U3ydaeTcs ero (PyHKIHMOHAIBHOCTh M BOSMOXHbIE BAPHAHTHI €10
peanuzanuu. Jlanee U3y4aroTcs pa3indHble BADHAHTH HEHPOHHBIX CETel, KaK HAIPaBJICHHBIX IpadoB, y3I1aMu
KOTOPBIX SIBJISIOTCSI NCKYyCCTBEHHBIE HEHPOHBI. [1o1poOHO M3yuaeTcst MHOTOCIOWHEIN nepcentpoH, RBF-cern,
caMmoopranusyoonmecs kaprbl KoxoHHeHa, HelipoHHBIe ceTH Xomwuiaa, CBEPTOYHbIC HEHPOHHBIC CETH
1yookoro oOydeHus. OOCYKIA0TCs Pa3InIHbIE alTOPUTMBI 00yUEHUSI HEHPOHHBIX CETEH, MpeXk/Ie BCEro Te
U3 HUX, KOTOPBIE OCHOBAaHBI HA METO/Ie OOPAaTHOTO pacnpocTpaneHus omuoOku. OOCYKIAr0TCs TAKKE METOMBI,
OCHOBaHHbIE HA KOMITBIOTEPHOM OTXHI'€ U Pa3IMYHbIe BApUAHThI TEHETHYECKUX aIroputMoB. Kypc comepxut
B ce0e MHOTOYMCIICHHBIE MpPUMEpHhl NPUMEHEHHsS HEHPOHHBIX CETed B 3a/jadax ammpoKCHMAIMU CIIOXKHBIX
(GYHKIIMOHATIBHBIX 3aBUCHMOCTEH, BO3HUKAIOIMX B MPHUKIAJAHOW a’poAMHAMMKE, a Takke, IpH
NPEIBapPUTEIIFHOM NPOSKTHPOBAHUM JIETATEIBHBIX allaparoB. 3aKIIOUUTEIbHAS YacTh Kypca IOCBSIICHA
3HAKOMCTBY C METO/IaMH aHaJIM3a HEONPEeICHHOCTEH, BOSHUKAIONINX B PA3IMYHbBIX NMPUKIAIHBIX 3a/1a4ax U
M3YYCHUIO METOIOB ONITUMH3ALUY MTPHU HATMYUH BEPOITHOCTHBIX KPUTEPUEB U OTPAaHUICHUIA.

1. leau u 3apauu

eap AUCUMNIMHBI
- 3HAKOMCTBO C T€OPUEH HCKYCCTBEHHBIX HEUPOHHBIX CETEH, a TAKXKE C MHOTOYMCICHHBIMU IPUMEPAMU
MPUMEHEHMsI HEMPOCETEBbIX TEXHOJOTHHA B 3ajadax AanmpOKCUMAIMH CIOXHBIX (PYHKIIMOHATBHBIX
3aBUCUMOCTEH BO3HUKAIOUIMX B MPUKIAJHOM aj’3pOJMHAMHUKE a TaK K€ MpU MPEABAPUTECIHHOM
MPOEKTUPOBAHUM JIeTaTeNbHbIX ammaparoB. [Ipenmomaraercsi Takxke 3HAaKOMCTBO C Teopuei
JTUHAMUYECKON acCCOIMATHBHOW MaMSATH ONHM3KO CBA3aHHOW C (DM3UKOW HEYNMOPSIOYCHHBIX CHCTEM H
Teopueil (a3oBbIX mTepexomoB. BTopas dwacTh Kypca mpennoiaracT 3HAKOMCTBO CTYIEHTOB C
pa3IMYHBIMA METOJIAaMHM aHAJIM3a HEOINPEACICHHOCTEH, BO3HUKAIOUIUX B PA3JIMYHBIX MPHUKIATIHBIX
3a/1a4ax ¥ U3y4eHHe METOI0B ONTUMHU3AINH [IPH HATMYUH BEPOSITHOCTHBIX KPUTEPHUEB U OTPAaHUYCHUN.

3agaum QM CHMILINHBI
- HAYYHUTh CTYJIEHTOB HMCXOJS W3 NOCTAHOBKM COOTBETCTBYIOIIHMX 3a/lad pa3padarThiBaTh alTOPUTMBI
pacueTa; TpPOM3BOJUTH HEOOXOMUMBIH O00BEM pPacdyeTOB B COOTBETCTBHM C 33JaHHOW 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
YK-1 Cnocoben ocymectBisaTh kputnueckud  |YK-1.2  OcymiecTBisieT IOMCK  BapuaHTOB  PELICHUSA
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 HCCIICIOBATEIbCKUE
pa3pabaThIBaTh MOJIXOIBI K PEHICHUIO TUIIOBBIX |METOIBI NMPU 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 MPOOJAEMBbl (U3UKH, MPHUKIATHON MaTeMaTHKH W TEOPETUUYECKOM W NPHUKIaTHOU
a’3pOTrUIPOMEXaHUKY;
- TEOPETUYECKHE MOJIeN! (PyHIaMEHTaIbHBIX MPOLIECCOB U SIBICHUI B MEXaHHUKE CIIOLIHBIX CPell U ee
MPUIIOKECHUSX;
- IPUHLIUITBI CHMMETPHUH 1 3aKOHBI COXPaHEHMUS,
- HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,
- IOCTAHOBKY NMPO0JieM (PU3MKO-MaTEeMaTHUECKOTO MOAETUPOBAHUS.
YMETh!




- 3(1)(1)6KTI/IBHO HCTIOJIb30BAaTh HAa NPAKTUKEC TCOPCTUYCCKHUC KOMIIOHCHTBI HAYKU: MOHATHUA, CYXKICHUS,

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;

- HaBBIKAMHM CaMOCTOSTEJIbHOH pabOThl Ha COBPEMEHHOM BBIYHUCINUTEILHOM OOOpYIOBAaHHM, 3HATh

COBPCMCHHBIC SA3BIKU ITPOrPpaMMHUPOBAHUA;

- MaTeMaTu4€CKUM MOICIMPOBAHUEM (1)1/13H‘IeCKI/IX 3aa4 B paMKax MCETOAa IPpaHUYHOTO 3JIEMEHTA 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 OpnocnoitHplit iepcentpoH. Teopema o 3 3 6
CXOAMMOCTH MEPCENTPOHA.
4 MHOTrOCJIONHHBIA MepCenTpPOH. AJNTOpUTM > > 6
00paTHOTO pacIpoCTPaHEHUs.
5 Anmpokcumanust pyaknmii. Teopema 00 3 3 6
YHHUBEPCAIbHOH allpOKCUMAaLIUH.
Kaptel camoopranuzanuu. Ipouecc
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 HEOIPENEICHHOCTH
11 B MOJENU. OMmupuueckue QGyHKIUU 2 2 5
pacnpeneneHusl.
BeposiTHOCTHBIE KpHUTEpUH KayecTBa H
12 |Teopus HamexHOCTH. 1130BEpOSTHOCTHEIE 2 2 4
npeoOpa3oBaHusl.
Onrtumuzanus B YCIOBHSIX
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 HeipoH. YenoBeyecKUil MO3L Monenu HEHWpOHOB. APXUTEKTYpa CETEH.
[IpencraBnenve 3HaHUM.

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

OOyueHne, OCHOBaHHOE Ha KOppekiuu omudok. OO0yueHne Ha ocHoBe mamsaTu. OOyueHune Xeb0a.
KonkypentHoe oOyuenue. OOyuenue bonpumana. OOyuenue ¢ yuuteneM, oOyueHHe O€3 y4HUTEIs.
3amaun oOydYeHUs: accolMaTUBHAS TaMsATh, Paclo3HaBaHWE O0pa3oB, ammpokcuManus (QyHKIHH,
ynpasinenue, Gpuibrpanys. [1aMsaTh B BUIIE MATPHUIIBI KOPPEIISIIHIA.

3. OnHoCIOMHBIH epcenTpoH. TeopeMa 0 CXOAUMOCTH NEpCenTpoHa.

Teopema o cxommMoctu TmepcenTpoHa. Ipadwuku mnporecca oOydeHus. 3amada amanTUBHOMN
¢unbTpanuu. BzanMocss3b nepcenTpoHa U 6aliecoBCKOTO Kiaccu(HKaTopa B raycCOBOH cpejie.

4. MHOTOCIIONHBIHN mepcenTpoH. AITOPUTM OOpaTHOTO PacpoCTPAHEHUSI.

Anroput™M  oOpaTHOrO pacmpocTpaHeHus. JlBa mpoxoma BBIYMCIEHHH, CKOPOCTh OOydeHus,
MOCJIeI0BATEIbHBIN 1 TAKETHBIN peskuMbl 00yueHus. Kpurepuit ocranosa. IlepekpectHas npoBepka.

5. Annpoxcumanus pyaknuii. Teopema 00 yHUBepcalbHON anmpoKCUMAIIHH.

Teopema 00 yHHMBepcanbHOH ammpokcumanmu. «lIpoxisarue pazmepHocThy. OOydeHHe ¢ yduTeleM
KaK 3ajja4a ONTUMHU3ali. MeToa CONpPsKEHHBIX IpafueHTOB. KBa3MHBIOTOHOBCKHE MeTObl. MeTtoxn
KOMIIBIOTEPHOM 3aMOPO3KU. | eHETUUECKHUI aJITOPUTM.

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

ITpouecc KOHKypeHIMH, MPOIecC KOOMepaly, MpoIece afanTaliy. YIOpsSA04eHNe U CXOIUMOCTb.
Kparkoe onucanue anroputma SOM.

7. Heilpogunamuka. J[nuHaMUYECKUE CUCTEMBL.

JluHamudeckne cucTeMbl. [IpoCTpaHCTBO COCTOSIHUEH. ATTpakTOpbl. YIpaBlIeHHE 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 GyHKIMN pacrpenencHus. Metoas! saepHoro criaxnBanusa. CTaHzapTHbIE OJHO- U
MHOTOMEpHBIe (DYHKIMU paciipefesieHus. AHaiau3 Koppesmsauuid. ['paduueckuil aHanu3 ¢ IOMOLIbIO
QQ- rpadukos. OneHkn napameTpoB. Xu-kBajpar Tect. TectupoBanue no KommoropoBy-CMUPHOBY.
[IpuHLMD MakcuManbHOTO NpaBaonoaoous. baliecoBckue nH(OpMALIMOHHBIE KPUTEPUH.

12. BeposSTHOCTHBIE KpHUTEpUH KadecTBa W TEOpUS HAJSKHOCTH. LVI30BEpOSTHOCTHBIC
npeobpa3oBaHusl.

U3zoBeposiTHOCTHBIE TIpeoOpa3zoBanus. [IpeoOpazoBanue Pozenbnara. IlpeoOpasoBanue Harada.
Wnpexc HanexHocTH. MeTObl OLICHKH HAIEKHOCTHU TIEPBOTO, BTOPOroO U BhICIINX nopsAakoB (FORM,
SORM, HORM). Metonsl npoOHBIX BBIOOpOK. PaznuuHble pazHOBHAHOCTH MeTona Monte-Kapio.
Merton cymecTBeHHBIX BEIOOPOK. BriOopku Hampasnenuii. Merox JlaruHcKoro rumepkyoa.

13. OnTumu3anms B YCJIOBUSX CTaTHCTHYECKOW HEONpPEAENCHHOCTH (pobacTHas ONTHMHU3ALUS)
@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
($yHKUMH Ha HOBEpUTENIBbHOM arunconae. CToxacTHuecKue KBa3UrpaJueHTHbBIE alrTOPUTMBI. 3aaduu
CTOXaCTHYECKOI'0 IPOIPaMMHUPOBAHUS C BEPOITHOCTHBIM OTPaHUUYECHHUEM.

14. Tmy6oxoe obyuenue (Deep Learning)

HoBas mnapagurma oOyuyenus. OOyuenme B nBa dTama. ABrtoaccouuaropel. Muadopmamus o
BHYTPEHHEH CTPYKTYpe BXOAHBIX JaHHBIX. MHOrocTaauifHoe 00y4eHHe ¢ yuuTeaeM (pa3sMedeHHBIMU
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’pofMHaMUKHU", JOJDKEH C OJHOM CTOPOHBI, OBJIAJEeTh OOIIMM MOHATHHHBIM ammaparoM, a ¢ APYrou
CTOPOHBI, TOJDKEH HAyYUTHCS IPUMEHITH TEOPETHYCCKHIE 3HAHUS HA TIPAKTHKE.

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

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— mpopaboTKy ydeOHOro Mmarepuaina (1o yuyeOHOW M HaydyHOW JIMTEpaType), MOJATOTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIIFHOTO HW3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUMN, CBOICTB;

— TMOJITOTOBKY K UG GEPEHIIUNPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJdeHTa ocymiecTBisieTcs B (opme
WHJIMBUyaJIbHBIX KOHCYIIBTALIUH.

BaxHo 100UTHCA NMOHMMAHMS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPYIHCHUU W3Y4YCHUS OTICNBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIarbcsi 3a KOHCYJIBTAlUsAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa adpoU3KKH U JIeTaTeIbHBIX alllapaToB

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: E.A. Jlopodees, kanp. ¢us.-mar. HayK, TOIECHT



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 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
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 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUH HOBBIX 3a]ad, NIPUMEHSsS 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUYCHHUA AUCHHUIIIINHBI «HeﬁpoceTeBLIe TCXHOJIOTHH H pO6aCTHa$I OIITUMH3AlMA B 3agadax

a’pOIMHAMUKIY 00yYaIOIIUICS JOJIKEH:

3HATb:

- MECTO U POJIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIIEAOBAHUAX;
- COBpEMEHHBIE MPOoOJIEeMBbl (U3UKH, MPHUKIATHON MaTeMaTHKH W TEOPETUUYECKOM W MPHUKIaTHOU

a’3pOTrUIPOMEXaHUKY;

- TCOPCTUICCKUC MOACIIN (bYHZ[aMeHTaJ'ILHLIX MIpoLECCCOB U SIBIICHUM B MEXaHUKE CILJIOIIHBIX 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((EeKTUBHO HUCIOJIB30BATh HA MPAKTUKE TEOPETUUECKHNE KOMIIOHEHTHI HAYKU: MOHATHSA, CY)KICHUS,

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 CaMOCTOSTEIbHOMI paGOTLI Ha COBPCMCHHOM BBbIYUCIIUTCIBHOM O60py;[OBaHI/II/I, 3HATb

COBPEMEHHBIE A3bIKU IIPOrPaMMUPOBAHUS;

- MarcMaTu4CCKUM MOACIIMPOBAHUCM (1)I/I3I/ILIGCKI/IX 3ala4 B paMKax MCTOJa IPaHUYHOTO 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 TpUOIIKEHUH HENPEPHIBHONW (YHKIWW JIMHEHHONW KOMOWHAIMEW CUTMOMTHBIX

(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

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOorpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUILUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoo 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 3a/1a49 HEKOTOPBIE HETOYHOCTH.



OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIyCKaeT B
OTBETE WJIHM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIC (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKCHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oajia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYHOBICTBOPUTEIHHO 2 Oajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaia - BBICTABISCTCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT TrpyOeiiniie ommoku B (GOpPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mnpoBenenus audepeHIMPOBAHHOIO 3adeTra oOyyJaromuecsi MOTYT IOJb30BATHCS
NpOrpaMMOM JUCLHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYMCIUATEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

JudepeHunpoBaHHBIN 3a4€T MPOBOAUTCS MyTEM OPraHU3alKy CIIEHUAIBHOTO ONpOca, IPOBOAUMOTO B
ycTHOH opme.



