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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.

3agauu AU CHUILIHHBI

- 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-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYUCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TIPU  pEIIeHHHM 3agad  MpodhecCHOHATIBHOM

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

JesITeTbHOCTH
OIIK-5 roTOB K BKJIIOYCHHUIO B OIIK-1.2. ymeer pewmarh Hay4Hble 33/1a4d C MOHHMaHHEM
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH CYIIECTBYIOIIUX TOAXOAOB K BEpUPHUKAIMHU MOJETCH
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;
- COBpEMEHHBIE MPOOJaEeMBbl (U3UKH, MPHUKIATHON MaTeMaTHKH W TEOPETUUYECKOM W NPHUKIaTHOU
a3pOruIPOMEXaHUKY;
- TEOPETUYECKHE MOJIeNH (PyHIaMEHTaIbHBIX MPOLIECCOB U SIBICHUI B MEXaHHUKE CIIOLIHBIX CPell U ee
MPUIIOKEHUSX;
- IPUHLIUITBI CHMMETPHUH 1 3aKOHBI COXPaHEHMUS,;
- HOBEHIIME OTKPBITHUS €CTECTBO3HAHUS;
- IOCTAHOBKY MPO0JieM QPU3MKO-MaTEeMaTHUECKOTO MOAEIUPOBAHNS.
YMETh!

- 3((EeKTUBHO HCIOJIB30BATh HA MIPAKTUKE TEOPETUYECKNE KOMIIOHEHTHI HAYKU: MOHATHA, CY)KICHUS,
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 CaMOCTOSITENIbHOW pabOThl Ha COBPEMEHHOM BBIYHCIUTENILHOM OOOpYyIOBaHHM, 3HATDH
COBPEMEHHBIE A3bIKU IIPOrPaMMUPOBAHUS;

- MareMaTU4eCcKUM MOJEIUPOBAaHUEM (PU3MUYECKHX 3aJad B paMKax METOla IPaHUYHOrO 3JIEMEHTa 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 Onnocnoiisblil nmepcentpon. Teopema o 3 3 6
CXOAMMOCTH IIE€PCENTPOHA.
4 MHOTOCIONHBIN MepcenTpoH. ANTOPUTM ’ ’ 6
00paTHOTO pacpOCTPAaHEHHUS.
5 Anmnpokcumanus pysknuii. Teopema 00 3 3 6
YHHUBEPCAIbHOH alllIpOKCUMALIUU.
Kaptel camoopranusanuu. ITponecc
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 MCTOYHUKOB HEOIPEIEeICHHOCTU
11 B MoOJeNu. OMnupuueckue (¢QyHKLUU 2 2 5
pacrnpeneneHus.




BeposiTHOCTHBIE KpuUTepUM KauecTBa U
12 |Teopus HamexHOCTH. 1130BEpOATHOCTHEIE 2 2 4
npeobpa3oBaHusl.
Onrtumuzanus B YCIIOBHSX
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 HelpoH. YesoBe4eCKU MO3L Mogenu HeHpOHOB. ApXUTEKTypa CeTei.

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

OO0y4eHne, OCHOBaHHOE Ha Koppekmuu omuOok. OOydeHne Ha ocHoBe mamsatu. OOyueHue XeOoa.
KonkypentHoe oOydenue. OOyuenue bonbiimana. OOyuenne ¢ yuuteneM, oOyueHHe 0e3 YUHUTEs.
3agaun OOydYeHHs: acCOIMaTHBHAs IMaMsTh, paclio3HaBaHUE OOPa30B, aNNPOKCHUMAIMs (DYHKIUH,
ynpasienue, unsrpanus. [lamMsTh B BUie MAaTPUITBI KOPPEISALIUH.

3. OgHocnoiHbBIN IepcenTpoH. TeopemMa 0 CXOAMMOCTH MEePCENTPOHA.

Teopema o cxoauMocTH mepcentpoHa. Ipaduku mnpomecca oOydeHws. 3ajnada aJanTHBHON
¢unpTpanuu. Bzanmocss3p nepcentpoHa u 6aiiecoOBCKOTO KilacCcH(UKaTopa B raycCOBOM cpeje.

4. MHOTOCIIONHBIN nepcenTpoH. ANTOPUTM 0OpaTHOTO PacIpOCTPAHEHUS.

Anroput™m oOparHoro pacmpocTpaHeHus. [lBa mpoxofa BBIYMCICHUH, CKOPOCTb OOy4YeHHs,
MOCIIEIOBaTEIbHBIN 1 TAKETHBIN PesKuMBbI 00yueHus. Kpurepuii ocranosa. [lepekpecTHas mpoBepka.

5. Anmpoxkcumarust pyraknuii. Teopema 06 yHUBEpcalbHON ammpoOKCUMAIIHH.

Teopema 00 yHHBepcanbHOH anmpokcumanuu. «llpoxiarue pasmepHocTuy. OOydueHHe ¢ yuuTeleM
Kak 3a/1aua oNTUMH3aluUd. MeTos| CONpsKEeHHbIX I'paaineHToB. KBa3uHBIOTOHOBCKME MeTOAbl. MeTton
KOMITBIOTEPHOM 3aMOpPO3KH. | eHETHUECKHI allTOPUTM.

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

[Iponecc KOHKYpEHILIMH, MPOLECC KOOMepalun, NpoLuece aanTaluy. YIOpII0deHHE U CXOIUMOCTb.
Kpatkoe onucanne anropurma SOM.

7. HeilponuHamuka. /[uHaMHYECKUE CUCTEMBL.

Junamudeckue cucteMbl. [IpocTpaHCTBO cOCTOAHMNA. ATTpakTOphl. YHpaBiIeHHE aTTPaKTOPAMH.
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.

Omnupuyeckue QyHKIMN pacrpenencHus. Metoas! saepHoro criaxnBanusa. CTaHzapTHbIE OJHO- U
MHOTOMEpHBIe (DYHKIMU paclpeneseHus. AHainu3 Koppemsauui. ['paduueckuiit aHanu3 ¢ IOMOLIbIO
QQ- rpadukos. OneHkn napameTpoB. Xu-kBajpar tect. TectupoBanue no KommoropoBy-CMUPHOBY.
[IpuHLMD MakcuMabHOTO NIpaBaonoaoous. baliecoBckue nH(OpMALIMOHHBIE KPUTEPUH.

12. BeposSTHOCTHBIE KpHUTEpUM KadecTBa W TEOpUS  HAJSKHOCTH. LVI30BEpOSTHOCTHBIC
npeoOpa3oBaHusl.

U3zoBeposiTHOCTHBIE TIpeoOpa3zoBanus. [IpeoOpazoBanue Pozenbnara. IIpeoOpazoBanue Harada.
Wnpexc HanexHocTH. MeTobl OLIEHKH HAIEKHOCTHU TIEPBOTO, BTOPOro U BhICIINX nopsAakoB (FORM,
SORM, HORM). Metonsl npoOHBIX BIOOpOK. PaznuuHble pazHoBHAHOCTH MeTona Monte-Kapio.
Merton cymecTBeHHBIX BEIOOPOK. BriOopku Hampasnenuii. Merox JlaruHckoro rumepkyoa.

13. OnTuMmu3aums B YCJIOBUSIX CTaTUCTHYECKOW HEONpPEAENCHHOCTH (pobacTHas ONTHMHU3ALUS)
@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
($yHKUMH Ha HOBEpUTEIbHOM arunconae. CToxacTHuecKue KBa3UrpaJueHTHbBIE allTOPUTMBI. 3aadu
CTOXaCTHYECKOI'0 IPOIPaMMHUPOBAHUS C BEPOITHOCTHBIM OTPaHUUYECHUEM.

14. Tmy6okoe obyuenue (Deep Learning)

HoBas mnapagurma oOyuenus. OOyuenme B nBa dTama. ABrtoaccouuaropsl. Muadopmamus o
BHYTPEHHEW CTPYKTYpe BXOAHBIX JaHHBIX. MHOrocTaauifHOe 00y4eHHe ¢ yuuTeaeM (pa3sMedeHHBIMH
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’pOAMHAMUKU", TOJKEH C OJHOM CTOPOHBI, OBJAAETh OOLIMM MOHSATHMHBIM ammaparoM, a ¢ APyron
CTOPOHBI, 1OJDKEH HAYYUThCS IPUMEHATh TEOPETUUECKHUE 3HAHMSI HA IIPAKTHKE.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TPUBEACHO MHUHUMAIbHO HeEoOXomuMoe Bpemsl [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy ydeOHOro marepuaina (o y4yeOHOM M HaydyHOW JNHUTEpaType), MOArOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUs, JI0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPONb 32 CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HH(bOpMaTHKa U BBIYUCIIUTCIIbHAA TCXHUKA

Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs
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-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH()OPMATUKU U
BBIUMCIIUTEIBHON TEXHUKU

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
OPUMEHATh TpPHU PpElIeHWH 3agad  [po¢eCCHOHANBHOM
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 pemiarh Hay4dHble 3aJa4yd C MMOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

2. Iloka3arein 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 HCCIIEAOBAHUAX;
- COBpEMEHHBIE MPOOJIEMBbl (U3UKH, MPHUKIATHON MaTeMaTHKH W TEOPETUUYECKOM W MPHUKIaTHOU

a’pOTrUIpPOMEXaHUKY;

- TCOPCTUICCKUC MOACIIN (bYHZ[aMeHTaJ'ILHLIX MIpoOLECCCOB U SIBIICHUM B MEXaHUKE CILJIOIIHBIX 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((EeKTUBHO HCIOJIB30BAaTh HA MPAKTUKE TEOPETUUECKNE KOMIIOHEHTHI HAYKU: MOHATHA, CY)KICHUS,

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

COBPEMEHHBIE A3bIKU IIPOrPAMMUPOBAHUS;

- MarcMaTu4CCKUM MOACIIMPOBAHUCM (1)I/I3I/ILIGCKI/IX 3ala4 B paMKax MCTOJAa IPaHUYHOTO 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 TpUOMIKEHUH HENPEPHIBHONW (YHKIWW JIMHEHHOW KOMOWHAIMEeW CUTMOMTHBIX

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

Kputepun oniennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MporpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKH
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

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

Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO

NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OtmeHka Xopoto 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHbIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISIETCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

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

OreHka yHIOBICTBOPUTENHHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OreHKka yHIOBIETBOPUTENBHO 3 Oajia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO porpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh MOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaii - BBICTABISACTCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
cozepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpydeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

Bo Bpems mnpoBenenus audepeHIMPOBAHHOIO 3adeTra oOyyJaromuecsi MOTYT IOJb30BATHCS
NpOrpaMMOM JUCLHUIUIMHBI, a TAaKXE CHOPABOYHOM JIUTEPAaTypOM, BBIYHMCIUTEIBHON TEXHUKOMU,
KOHCIIEKTaMH JICKIIHH.

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



