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. Koo n HaumeHoBaHMe HanpaBneHUs NOAroTOBKWU:
02.03.01 MaTemaTurKa 1 KOMMbOTEPHbIE HAYKK

. Mpocdnnb noaroToBKM:
MaTemaTuyeckoe 1 nporpammMmHoe obecneyeHme MHPOPMaLIMOHHBIX CUCTEM U TEXHOSOMNI

. Keanudmkaumsa BbinyCKHUKa:
Oakanasp

4. ®dopma oby4eHUs: ovHas

. Kacheapa, otBevarowan 3a peanmsauuio AUCLUUNSINHDbI:
Kadpeapa UM POBbLIX TEXHOMOMN

. CoctaBuTENU NpOrpamMmmbi:
Cuporta E. A., KaHgmaaTt punsnko-maTeMaTM4ECKNX HayK, AOLEHT

. PekomeHpoBaHa:
HMC ®KH (npoTtokon Ne 5 ot 05.03.2024)

. Y4yeOHbIN roa: 2027-2028 CemecTp: 8



9. llenu n 3agaum y4e6HOM ANCLMUNIIUHBI

Llenamun ocBoeHus y4ebHoOM aNCUMNIMHbI ABASHOTCS:

— W3YYEHWEe COBPEMEHHBbIX MHAOPMALMOHHBLIX TEXHOSOMIA, CBSI3aHHbIX C WCMONb30BaHUEM
annapaTa UCKYCCTBEHHbIX HEMPOHHbIX CeTeN;

— TMpPUMEHEHNe HEWPOHHbIX ceTel npu paspaboTke MHEMOPMAaUMOHHBLIX U UHGOPMALMOHHO-
yNpaBnsoLLMX CUCTEM Pa3NINYHOIO Ha3HaYEHUS.

3agayn yyebHon OUCUUNIIHBI:

— 00y4yeHune CTyaeHTOB TEOPETUYECKMM OCHOBAM CO34aHUA, 06y4YeHMsa N NPUMEHEHNST HEMPOHHbIX
ceTeln;

- 00y4yeHue CTygeHTOB OCHOBHbLIM NMPUHLMMNAM NPUMEHEHMS HEMPOCETEBLIX TEXHOMOrn obpa-
BGOTKM MHCpOPMaLIMKM B COBPEMEHHbBIX MHAOPMALMNOHHBIX 1 MH(POPMALIMOHHO-YNPaBSAOLLMX CUCTE-
Max pasfiMyHOro Ha3Ha4YeHus;

- OBrageHne npakTU4YeCKMMM HaBblkaMW MNPUMEHEHNSA CTaHOAPTHbLIX WMHCTPYMEHTanbHbIX
cpencTB Ans paspaboTkm nporpaMMHOro obecneyeHust ¢ MCnosib30BaHMEM HEMPOCTEBLIX TEXHO-
norun ob6paboTkn MHpopmaumm.

10. MecTo yyebHOM AncUUNNUHBLI B cTpykType OOI

OucumnnmHa oTHocutca K 4Yactu  Gnoka b1, dopmmpyemon  ydacTHUKaMum

obpasoBaTtesibHbIX OTHOLLEHUN.

11. MnaHupyemble pe3ynbTaTbl OOy4eHMA MO AUcCUMNNMHe/MOAyniOo (3HaHUA, YMEHMUS,
HaBblKU), COOTHECEHHbIE C NNIaHUPYeMbIMU pe3yribTaTaMuU OCBOEHUA obGpa3oBaTesibHOMU
nporpamMmbl (KOMNeTeHUUSIMU) U MHAUKATOPaMM UX AOCTUKEHUA:

Kog HaseaHune Kog(bl) WHankatop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH

MK-1 | CnocobeH aemoH- | TK-1.1 | O6bnagaeTt 6a3oBbIMK 3HaeT apxuTekTypy, MeToabl ObydeHus wu
cTpupoBaTtb 6aso- 3HaHUAMM, dyHkunoHuposaHua WMHC ¢ pasnnyHbiMm
Bble 3HaHWNS Ma- nony4YeHHbIMU B Heviponapagurmamm, mMeToabl
TeMaTU4eCKNX n obnactu MaTemMaTMyeckoro M anropuMTMUYECKOro
€CTeCTBEHHbIX MaTemMaTUyYeCKNX 1 MOZENUPOBaHNS C NPMMEHEHNEM HENPOHHbIX
Hayk, OCHOB Mpo- (nnn) ecTecTBEHHbIX ceTen.
rpaMMmnpoBaHmns Hayk,
NHopMaUmOH- nporpamMmupoBaHns v
HbIX TEXHOSOTUNA. MHAOPMALMOHHBIX

TEXHOMOTNN.

MK-1.2 YMeeT HaxoanTb, YMeeT  peanu3oBbiBaTb  HEWpPOCETEBbIE
dopmMynunpoBaTb 1 anroput™mbl Ha OBM, mopgenuposats MHC
pelwaTb CTaHZapTHbIE cpencTBamMm COBPEMEHHbIX HEMPOMaKeToB.
3aga4um B cobCTBEHHOM
Hay4Ho-
ncernegoBaTesibCkon
OedaTenbHOCTU B
MaTemaTtumke un
nHdopMaTUKe.

MK-1.3 MmeeT npakTnyeckun Brnageer maTematuyeckum  annapaTtom
ONbIT HAYy4HO- TEOPUM HEWPOHHLIX ceTer, pas3paboTku
nccrnegoBaTernbCKoON NPVKIagHbiX NpPoOrpaMM C WCMONb30BaHUEM
0edaTenbHOCTU B HEVPOHHBIX CETeN, HaBblkaMy peLueHns
MaTemaTtumke un NPaKkTU4eCKNX 3agay annpoKcMmaLumm
nHdopmaTUKe. dyHKUMA, Knaccndpmkaumm JaHHbIX,

pacno3sHaBaHus 00pas3oB, KOMOWHATOpPHOW
ONTMMM3auMN, MPOTrHO3UPOBAHUSA U CXaTus
nHdopmaLmu.

12. O6beM AMcUMNNMHbI B 3a4eTHbIX eanHuUax/yac — 4/144.
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Cbopma npomemyTquoﬁ aTtTectTaumn. 3K3amMmeH

13. TpyaoemkocTb N0 BMAaM y4ebHon paboTbl

TpyooemKocTb
Bug y4ebHon paboThl Bcero Mo cemecTtpam
8 cemecTp
AyanTopHblE 3aHATUSA 48 48
niekuunmn 24 24
B TOM Yucne: | npakTuyeckue 12 12
nabopartopHsle 12 12
CamocTosiTensHas paborta 60 60
B TOM Yucrie: KypcoBasi paborta (MpoekT)
dopma NpoMEXyTOHHON aTTecTaumu
36 36
(ak3ameH — 36 yac.)
Wtoro: 144 144
13.1. CopepxaHne AUCUUNIIUHLI
Peanunsauus
HaumeHoBaHWe pasperna
Ne ONCUUNINHBI C
/n pasgena CopeprxaHue pasgena AUCLUUNINHLI MOMOLLIBHO
ANCLUUNIINHEL OHNaWiH-KypCa,
QYMK™*
1. Jlekunm

1.1 | Nctopusa passutus 1. CrpykTypa Omonormyeckoro HempoHa, UCKYCCTBEeHHbIN | https://edu.vs
HEMPOHHLIX ceTel. | HeMpoH. OCHOBHbIE NOHATUSA U onpeaenexus. Teopema Konmo- | u.ru/course/v
Buonornyeckuin 1 | ropoea, npobnema uckntodarowiero «UJI» n ee peluenne. iew.php?id=2
NCKYCCTBEHHbIN 2. Knaccudmkaumsa HEMPOHHbIX ceTen n nx 6asosble ap- | 4442
HenpoH. Knaccu- | XUTEeKTypbl: MHOrOCIOMHbIE CETU, OQHOHAMNPAaBEeHHbIE N ABYHa-
durKauma HEWpoH- | NpaBneHHbIe CETU, BUAbl aKTUBALMOHHbLIX DYHKUUA, HEMPOH-

HbIX CEeTen. Hble ceTn ¢ obpaTHbIMU CBA3AMN U C OOKOBbIMM CBA3AMMU

1.2 | OgHoHanpaBneHH 3. MHorocnomHbin NepcenTpoH, CTPYKTypHas cxema, | https://fedu.vs
ble MHOrOCIOMHbIE | BXOAHbIE U BbIXOOHbIE BO3AENCTBMSA. [[pagneHTHble MeToabl on- | u.ru/course/v
cetn TMMM3aUMK, LeneBon yHKUMOHan kavyecTea obydeHus, obyve- | iew.php?id=2
nepcenTpoHHOro Hue B pexume «on line» n «off liney». 4442
tna. O6y4yeHune 4. Anroputm obpaTHOro pacnpocTpaHeHus oWmnoKn 1 ero
MHOIOCITOMHbIX mMoandmkaumn.
ceTten 5. Tlpaktnyeckne npobnembl co3gaHmsi n 0by4eHnst MHO-
nepcenTpOHHOro rOCNONHbLIX HEMPOHHbIX CeTEN NepcenTPOHHOro Tuna.

TMna 6. TexHonorMM u NpUMepsbl UCNOSb30BaHNA MHOMOCITON-
HbIX CETEN NEepCEnTPOHHOrO TvMa B MHAOPMALMOHHBIX U WH-
dPOopMaLIMOHHO-YNPaBASALWNX CUCTEMAX.

1.3 | HenpoHHble cetn ¢ 7. TvnoBas apxuTekTypa HenmpoHHbIX ceTten ¢ PB®, oby- | https://edu.vs
paguanbHbIMn yeHne cetn ¢ PB®. ConocTtaBnenne BO3MOXHOCTEW MHOro- | u.ru/course/v
©asuncHbIMK CNnonHoro nepcentpoHa u ceten ¢ PB®. TexHonorum u npu- | iew.php?id=2
G YHKUNAMMU. Mepbl ncnonb3oBaHna ceten ¢ PEO. 4442

1.4 | PeKkyppeHTHble 8. CrpykTypa cetn Xondwmnaga, atTpakropsl, ycnosus cxo- | https://edu.vs
HEeMPOHHbLIE CETU. | AMMOCTU Ans ceTn Xondunga. AccoumaTuBHasa namsitb, anro- | u.ru/course/v
Cetb Xondunga. pUTM HacTpoKku BecoB ceTn Xondunga. NpumeHeHne HerlpoH- | iew.php?id=2

HbIX ceTen Xondwunaa. 4442

1.5 | CamoopraHuayoL 9. TlpyHUMNBI KOHKYpPEHTHOro oby4yennsa. Tunoeas apxu- | https://edu.vs
Mecs HeWpOHHbIe | TEKTypa HEMPOHHOW ceTu KoxoHeHa, anroputm mMtepatuBHOe | u.ru/course/v
cetn.  Anroputm | 0By4YeHuMs CETU B pexnme camoopranmnsauun. NpuHumn Bektop- | iew.php?id=2
KoxoHeHa. HOro KBaHTOBaHMS JaHHbIX M €ro NpUMEHEHNe B 3agavax obpa- | 4442

D0OTKM MHpopMaUnK.




1.6 | l'eHeTnueckne 10. OcHOBHble MPUHLMMBI 3BOMIOLMOHHOIO Moaenuposa- | https://edu.vs
anropuTMmbl Hus. ConocTaBreHne 6a30BbIX MOHATUI BUONOMMK N reHeTnye- | u.ru/course/v
06paboTkm CKMX anroputmos. [pocTenwmin reHeTmyecknin anroputm Xon- | iew.php?id=2
nHdopMaLmu. nadga. 4442

2. MNpakTu4yeckue 3aHATUA

2.1 | Uctopusa passutus 1. WN3yyeHne CBOMCTB NPOCTENLLIEro UCKYCCTBEHHOro nep- | https://edu.vs
HEeNPOHHBLIX CEeTeNn. | cenTpoHa. u.ru/course/v
Buonornyeckuin  n iew.php?id=2
NCKYCCTBEHHbIN 4442
HelpoH. Knaccu-
duKaunsa HemnpoH-

HbIX CETEeN.

2.2 | OgHoHanpaBneHH 2. HenpoceTeTeBon knaccugukaTop AaHHbIX ¢ nNuHenHon | https://edu.vs
ble MHOrOCIOMHbIE | pasfaensiowen rpaHnLen. u.ru/coursefv
cetu 3. HenpoceTteBon knaccudukaTop AaHHbIN C HENUHENnHon | iew.php?id=2
nepcenTpoOHHOro pasgensioLLen rpaHuLen. 4442
Tvna. OB6y4yeHune 4. OO6y4yeHne K TecTupoBaHMe  KnaccudumkaTopa
MHOFOCOMHbIX rayCCOBCKMX Cly4YalHbIX BEKTOPOB
ceten 5. Pewenne anrebpanyeckux ypaBHeHUi c
nepcenTPOHHOro NCMNonNb30BaHWe MHOIOCMONHOIO NepcenTpoHa.

TMna.

2.3 | HelipoHHble ceTu ¢ 6. Co3gaHue n oby4yeHne HeMPOHHbIN ceTu ¢ paguanbHbiMu | https://edu.vs
paananbHbIMU BasncHbIMN PYHKLMAMN. u.ru/coursefv
6a3ncHbIMK iew.php?id=2
DYHKUMAMMU | 4442

2.4 | PeKkyppeHTHble 7. Cetb Xondwmnga W ee wucnonb3oBaHua kak | https://edu.vs
HEpPOHHbIE CEeTW. | accoumaTUBHOM NaMATK u.ru/coursefv
CeTtb Xondunga. iew.php?id=2

4442

2.5 | CamoopraHusytoLy 8. Cetb KoxoHeHa u ee npumeHeHne B 3agadvax | https://edu.vs
necss HeWpOHHbIE | KNAcTepHOro aHanmsa u.ru/courselv
cetn.  Anroputm iew.php?id=2
KoxoHeHa. 4442

3. llabopaTopHble paboTbl

3.1 | Uctopus passutus 1. W3y4eHne CBONCTB NPOCTEMLLErO MCKYCCTBEHHOIO nep- | https://edu.vs
HEMPOHHLIX CETEWN. CenTpoHa. u.ru/courselv
Buonornyeckun 1 iew.php?id=2
NCKYCCTBEHHbIN 4442
HenpoH. Knaccu-
durkaumsa HenpoH-

HbIX CeTen.

3.2 | OgHoHanpaBneHH 2. HenpoceTteTeBon knaccmdukaTop AaHHbIX € nNuHenHon | https://edu.vs
ble MHOrOCIOMHbIE | pa3fensioLen rpaHnLEen. u.ru/courselv
cetn 3. HenpoceTteBon knaccudmkatop AaHHbIN C HEMUHEHON | iew.php?id=2
nepcenTpoHHOro pasgensioLen rpaHnLen. 4442
tmna.  OB6y4yeHne 4. OOy4yeHne wu TecTupoBaHMe  KnaccudumkaTopa
MHOIOCMOWHbIX raycCoBCKMX CIly4anHbIX BEKTOPOB
ceTen 5. PeweHune anredbpaunyeckmx ypaBHeHui c
nepcenTpOHHOro NCNonb30BaHNe MHOIOCIOMHOIO NepPCenTpPoHa.

Tmna.

3.3 | HelipoHHble ceTn ¢ 6. Co3gaHue n obyyeHre HEMPOHHBIN CeTu ¢ paguanbHbiMy | https://edu.vs
paguanbHbIMn Ba3ncHBIMN PYHKLUAMN. u.ru/course/v
©asuncHbIMK iew.php?id=2
PYHKUMAMMU . 4442

3.4 | PeKkyppeHTHble 7. Cetb Xondwmnga un ee wncnonb3oBaHusa  kak | https://edu.vs
HEeMPOHHbLIE CETWU. | accoumaTMBHON NaMATH u.ru/course/v
CeTb Xondumnga. iew.php?id=2

4442

3.5 | CamoopraHuaytoLy 8. Cetb KoxoHeHa wu ee npumeHeHne B 3apgadax | https://edu.vs
necsi HeWpOHHbIE | KIacTepHOro aHanmaa u.ru/coursel/v
cetn.  Anroputm iew.php?id=2
KoxoHeHa. 4442




13.2. Tembl (pasgenbl) AUCUUNIIUHBLI U BUAbI 3aHATUMX

Buabl 3aHaTUIA (KONMYECTBO 4acoB)

Ne | Haumerosakme el Jla6opa CamocTosTensHas
n/n | (pasgena) gucunnnuHel | Jlekumm P MpakTuyeckue

Bcero
TOpPHBIE pabota

Uctopusa passuTtus
HEMpPOHHBIX CETEN.
Buonoruyeckuin n
1 | UCKYCCTBEHHbIN 2 0 0 4 6
HENpPOH.
Knaccudmkanms
HEMpPOHHBIX CETEN.

OpHoHanpaerneHHble
MHOFOCITOMHbIE CETU
nepcenTpoOHHOro TUNa.
2 | ObyyeHnue 6 4 4 16 30
MHOIOCIIOMHbIX CETEN
nepcenTpOHHOro Tnna

HelnpoHHble ceTn ¢
pagnanbHbIMU

3 | 6asncHbIMK 4 2 2 10 18
YHKUMAMN,
PekyppeHTHble

4 | HelipoHHble ceTn. CeTb 4 2 2 10 18
Xondmnga.
CamoopraHuaytoLmecs

> HEWPOHHbIE CETH. 4 2 2 10 18
eHeTnyeckne

g | @nropntMbl obpaboTkn 4 2 2 10 18
NMHopmaumn.
Utoro: 24 12 12 60 108

14. MeToany4eckue ykazaHmMa Ans odoy4aroLwmxca no 0CBOEHNIO ANCLUNIUHDI

OcBoeHre ancumMnnnHbl CKnagbiBaeTcs U3 ayautopHom paboTbl (y4ebHOM AeATENBHOCTH,
BbIMNOSMIHAEMON NOL PYKOBOACTBOM MpernogaBaTtens) WU BHeayauTopHou paboTbl (yyebHou
AeATenbHOCTN, peanM3ayemMon obyyaroLmMmMcs CaMOCTOATESNBHO).

AyaouTtopHas paboTa cocTouMT M3 paboTbl Ha NEKUMSX U BbIMNOMHEHUS MNPAKTUYECKNX
3agaHun B 0OBLEME, npeayCcMOTpeHHOM Y4ebHbIM nnaHom. Jlekumsa npeactaBnsieT cobown
nocrnegoBaTeNibHOE U CUCTEMATMYECKOE M3NoXeHue ydebHoro maTtepuana, HanpaBlieHHOe Ha
3HAKOMCTBO OOy4YaloLMXCAA C OCHOBHbIMW MOHATUSAMWU U TEOPETUYECKMMU MOSIOXKEHUSIMM
n3yyaemon OUCLUNINHBI.

JTeKUMOHHbIE 3aHATUA dopMUpPYOT 6a3y ANA NpPaKTUYECKMX 3aHATUMA, Ha KOTOpPbIX
Nosly4YeHHbIE TEOPETUYECKME 3HAHMUS MPUMEHSAIOTCS ANS PELUEHUS KOHKPETHbIX MPakTUYeCKUX
3agay. Oby4varowmmea onst ycnewHoro OCBOEHUS ANCUMNIINHBI PEKOMEHOYETCSA BECTM KOHCMEKT
NeKuMn N NPakTUYEeCKUX 3aHATUN.

CamocToaTenbHas paboTa npegnonaraet yrnybnéHHoe nayyeHne OoTAenbHbIX pasgenos
ANCLUMNIMHBI C UCNOSMb30BaHMEM NUTepaTypbl, PEKOMEHOOBaHHOW MpenogaBaTenieM, a Takke
KOHCMNEKTOB  MEKUMA, KOHCMEKTOB MpaKTU4Yecknx 3aHaTun. B kavectBe nnaHa Aans
camocToATenbHOM paboTbl MOXeT ObiTb ucnonb3oBaH pasgen 13.1 HacTtoswen paboyen
nporpaMmbl, B KOTOPOM 3apMKCMpOBaHbI pa3gernbl AUCUMNAnHBL U NX cogepxaHue. B pasgene
13.2 paboyen nporpamMmmbl onpeaensaeTcsa KonmM4ecTBO YacoB, OTBOAMMOE Ha CAMOCTOSITENbHYHO
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paboTy No Kaxgomy pasgeny AMCcunninnHbl. bonbliee KONMYECTBO YacoB HA CaMOCTOATENbHYHO
paboTy oTBOAMTCA Ha Hambonee TpyaHble pasgenbl AMCUMNNUHBL. [ns camocToaTenbHOro
N3yYyeHus1 oTAenNbHbIX pasaesioB AUCUUNIIMHBLI UCNOSb3YEeTCA NepeYveHb nuTepaTtypbl U OpYyrnx
pecypcoB, NepeyvmcneHHblx B NyHKkTax 15 n 16 Hactoqwen paboyen nporpammbl. O6a3aTenbHbIM
3M1IEMEHTOM CaMOCTOSATENBbHOW paboThl ABNAETCA BbINOSTHEHNE OMALLHEro 3agaHuns.

YCnewHoCcTb OCBOEHUSI OUCUMNANHBI ONpeaensieTca CUCTEMATUYHOCTBIO U rNyOMHON
ayauToOpHOM N BHeayauMTOpHOM paboTbl obyyatoLlerocs.

I'Ip|/| ncnosnb3oBaHNMn ANCTAHLUMOHHbBLIX O6pa3OBaTeJ'IbeIX TEXHOMNOrMM un SJIEKTPOHHOIO
06y‘-IeHMFI Tpe6yeT09| BbIMOJIHATEL BCE YKa3aHUA nperlop,aBaTenePl, BOBpeEMA MOAKMNKYaTbCA K
OHNanH-3aHATUAM, OTBETCTBEHHO NOAXOAUTb K 3a4aHNAM AS1s1 CAaMOCTOSATENbHON pa6OTbI.

B pamkax gucumnnuHbl NpegyCMOTPEHO MNpoBedeHue TPEX TeKylWmx aTTecTtauun 3a
cemecTp. PesynbTathbl Tekyllen ycneBaemMOCTU YYUTbIBAOTCS NPU BbICTABAEHUN OLEHKU MO
NPOMEXYTOYHOW aTTecTaumMm B COOTBETCTBUM C nornoxeHvem [1 BlIY 2.1.04.16-2019
«lMonoxeHne o TeKywen n NPOMEXYTOYHOM aTTecTaumm 3HaHUW, YMEHUW U HaBbIKOB
oby4varowmxcs Ha akynbTeTe KOMMNbIOTEPHbLIX Hayk BopoHexXckoro rocygapCTBEHHOMO
YHUBepcuTeTa C UCNofb3oBaHNEM BanibHO-PENTUHIOBON CUCTEMBIY.

OGy4yeHune nNuL ¢ orpaHNYEeHHbIMU BO3MOXXHOCTSIMM 340POBbsi OCYLLECTBIISIETCS C Y4ETOM
UX MHOMBMAOYANbHbIX NCUXOMU3NYECKMX OCOBEHHOCTEN U B COOTBETCTBUM C MHOMBMAOYAIbHOW
nporpaMmmMmon peabunutaumu. na nuy ¢ HapyLeHNeM crnyxa npy Heo6xoanuMocTy AonyckaeTcst
NPUCYTCTBME Ha NEKUMSAX U NPaKTUYECKUX 3aHSATUSIX aCCUCTEHTA, a TakkKe CypAonepeBoaAYNKOB U
TudpnocypaonepeBoaynkoB. pomexyToyHas atTecTaums Ans vy C HapyLlUeHWsiMU cryxa
NPOBOAMTCS B MMCbMEHHOW hopMe, NMpr 3TOM UCMONb3YHTCS 06LMe KpuTepun oueHmBaHus. Mpu
HeoGX0AMMOCTM BpeMsi MOArOTOBKMN Ha 3a4eTe MOXKET ObiTb YBenuyeHo. [Ins nuu ¢ HapyLeHnem
3peHnss  JonyckaeTcsl  ayauManbHOe — npegocTaBneHve  MHdopmaumm  (Hanpumep, C
NCMnonb3oBaHMEM MPOrpamMM-CUHTE3aTOPOB pPeYn), a Takke WUCNoNb3oBaHMe Ha JeKumsx
3BYKO3aMnuUCbIBaOLLIMX YCTPOMCTB (ANKTOPOHOB U T.4.). Ha nekumsix n npakTU4ecknx 3aHATUSX
npv Heobxo4MMOCTM AonyckaeTcs NPUCYTCTBUE accucTeHTa. Mpu npoBeaeHNN NPOMEXYTOUYHOM
aTTecTaumMm Ans Nuy ¢ HapyleHWeM 3peHnsl TECTUPOBaHNE MOXET OblTb 3aMEeHEHO Ha YCTHoe
cobecenoBaHne no Bonpocam. [pn HeobGxoaMMOCTU BPeMsi NMOArOTOBKW Ha 3K3aMeHe MOXeT
ObiTb yBeNWYeHo. [nNs nuy C HapyWeHUsIMW OrMopHO-ABUraTenibHOro annapata npwu
HeobXxoaNUMOCTUN JoMnycKaeTCcs NPUCYTCTBME aCCUCTEHTA Ha NEKUMAX U NPaKTUYECKNX 3aHATUSIX.
MpomexyTouHas aTTecTauus Ans UL C HapyLUeHUsIMW OMOpHO-ABUraTenbHOro annapara
NPOBOANTCS Ha OOLMX OCHOBaHUSX, NPU HeobXoauMMOCTU Mpoueaypa 3K3aMeHa MOXET ObITb
peannsoBaHa AUCTaHLMOHHO.

15. lMepeyeHb OCHOBHOM WU [AOMONHUTENILHOW nUTEpaTypbl, PecypcCoB WHTEPHET,
Heo6GXxoAUMbBIX ANS OCBOEHUA AUCLMMNIIUHBI

a) OCHOBHas nuTepaTtypa:
Ne
n/n

NcToYHMK

PocToBues, B. C. NckyccTBeHHbIe HelipoHHble ceTn / B. C. PocToBueB. — 4-e n3g., ctep. — CaHkT-
1 | Netepbypr : JlaHb, 2024. — 216 c. — ISBN 978-5-507-47362-5. — TeKCT : aneKTPOHHbIN // J1aHb :
3NEKTPOHHO-OMbnmoTeyHas cuctema. — URL: https://e.lanbook.com/book/364517

LWmatos, I. . HelpoHHbIE CETU U TEHETUYECKMIN anropuTM : y4ebHoe nocobwue / I 1. WmaTtoB. —
2 | Teepb: TBI'TY, 2019. — 200 c. — ISBN 978-5-7995-1007-7. — TeKCT : 3NeKTPOHHbIN // J1aHb :
3NEeKTPOHHO-bMbnmoTeyHas cuctema. — URL: https://e.lanbook.com/book/171312

0) gononHUTEnbHasa nuTepaTtypa:

Ne
MNcToYHMK
n/n
1 Pomanos, . C. Cnctembl NCKYCCTBEHHOIO MHTENNekTa. MogenupoBaHne HEMPOHHEIX CETEN B CUCTEME

MATLAB. JlTabopatopHbin npaktukym / . C. PomaHos, W. . PomaHoBa. — 4-e uag., ctep. — CaHkT-




MeTepOypr : NaHb, 2024, — 140 c. — ISBN 978-5-507-47377-9. — TeKCT : aNeKTPOHHbIV // JNaHb :
3NEKTPOHHO-0MbnMoTeYHast cuctema. — URL: https://e.lanbook.com/book/364964

B) MHpOpPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcbl (oduumanbHble pecypcbl UHTEPHET):
Ne

n/n
1 | 3HBE BI'Y: https://lib.vsu.ru/

2 | OnekTpoHHO-bMbnuoTeyHas cuctema "YHuBepcuteTckas 6nbnmoteka online™: http://biblioclub.ru/

3 | OnekTpoHHO-6MbnroTeyHas cuctema "MNanb": https://e.lanbook.com/

4 | OnekTpoHHO-61MbnnoTeyvHas cuctema "KoHcynbTaHT cTygeHTa"; http://www.studmedlib.ru

5 | OneKkTpoHHbIv yHuBepcuTeT BIY: https://edu.vsu.ru/

Pecypc

16. NMepeyveHb y4e6HO-MeTOAMYECKOTrO 0GecneyYeHns Ans caMoCToATeNIbHON paboThl

Ne

MNcToYyHMK
n/n

LLmaTos, I. IN. HepoHHbIe ceTU 1 reHeTnYeckuii anropntm : yuebHoe nocobue / I. M. LLmaToB. — Teepsb :
1 | TelTY, 2019. — 200 c. — ISBN 978-5-7995-1007-7. — TeKCT : 9neKTPOHHbIN // J1aHb : 3NeKTPOHHO-
b6ubnmnoteyHas cuctema. — URL: hitps://e.lanbook.com/book/171312

17. OOpasoBaTefnibHble TEXHOJNIOMMU, WUCNOSib3yeMble Npu peanu3auum y4yeOHOM
OUCUMNIINHBI, BKMOYasas AUCTaHUUMOHHble obOpa3oBaTtenbHble TexHonorun (OOT,
3neKkTpoHHoe obyyeHue (J0), cmewaHHOe 0Gy4YeHue)

Mpn peanusauum AMCUUNNAMHBI MOTYT MCMOMb30BATbCA TEXHOMOMMU 3MEKTPOHHOIO
0obyyeHns1 1 OUCTaHLMOHHblE ObpasoBaTesfibHble TEXHOMOrMU Ha Gase mopTana edu.vsu.ru, a
TaKke Apyrne OoCTynHble pecypcbl ceTn NHTepHeT.

18. MaTepnanbHO-TeXHUYECKOe obecrneyeHne AUCUUNIIUHLI

AyouTtopus AN NEKUMOHHbIX 3aHATUI: MyInbTUMeauMa-nNpoeKkTop, 3KpaH Ans NpoekTopa,
KomnbtoTep C Bbixogom B ceTb «WMHTepHeT». CneumnanusmpoBaHHas wmebenb (cTonbl
y4yeHun4eckue, CcTtynbsl, gocka). lNporpammHoe obecneyveHune: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos popmata pdf, 6paysep.

AyauTtopus  Onsi  NpakTUYEecKUX 3aHATMIA:  cheuuwanuavMpoBaHHas Mebenb  (cTornbl
yyYeHu4eckue, CTynbs, [ocKa).

Ayantopusa gnst nabopaTopHbIX 3aHATUA: KOMMNbIOTEPLI C BbIXOAOM B CeTb «MHTEPHET» 1
AOCTYNOM K 3MEKTPOHHbIM OMBNMOTEYHLIM CUCTEMaM, creunanmampoBaHHas mebenb (CTonbl
yuyeHun4eckune, cTtynbsl, gocka). lNporpammHoe obecneyveHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos popmaTta pdf, 6paysep.


https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
http://www.studmedlib.ru/
https://edu.vsu.ru/

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUA TEKYLEeNn U NPOMEXYTOYHON aTTecTaumu

nOpﬂ,D,OK OLUEHKMN OCBOEHUA O6y‘-lalOLIJ,VIMVICFI yqe6Horo MaTtepumalia oripegendeTcd
coeprXaHmem cneayrwnx pasgenos ANCUUMNITNHDBLL

Nnaukatop(bl)
Ne HanmeHoBaHue pasgena
KomneTteHuus (1) OOCTUXEHNA OueHouHble cpeacTBa
n/n AncumnnnmHbl (Moayns)
KOMNeTeHLMK
1 | Pasgensl 1-6 MK-1 MK-1.1, NK-1.2, | NabopatopHble paboThbl 1-6
MK-1.3
2 | Pasgenbl 1-6 MK-1 MK-1.1, NK-1.2, | NabopatopHble paboTbl 1-6
MK-1.3
3 | Pasgenbl 1-6 MK-1 MK-1.1, NK-1.2, | NabopatopHble paboTbl 1-6
MK-1.3
MNMpomexyToyHasa aTTecTaums Cnucok BOnNpocoB K
dopmMa KOHTPONs — 3K3aMeH 9K3aMeHy

20. TunoBble OUEHOYHble cpeacTBa U MeToAMYecKMe MaTepuanbl, onpegensiowme
npoueaypbl OLLeHUBaHUA

20.1. TeKywymin KOHTPOIb YCNEeBaeMocCTun

KoHTponb ycneBaemMocTi No AUCLUMNIIMHE OCYLLECTBNSAETCHA C NMOMOLLbIO CeayoLMX OLEHOYHbIX
cpencTtB: nabopatopHas paboTa, MMCbMEHHbLIN Onpoc.

MepeyeHb nabopaTopHbIX paboT:

BeepneHue B cuctemy Matlab. Pabota ¢ naketom pacwmperusi Neural Networks Toolbox.
Annpokcnmaumna dyHKUNA.

CrnaxuBaHue yHKLMIA 1 3pdeKkT nepeobyyeHus.

PelueHne 3agayum napameTpmuyeckon ngeHTugukagum.

HenpoceTeBon knaccudukaTop.

PeweHne 3agaym nporHosumposaHuns ¢ nomoLlsio HC.

ouhkwnpeE

Na6opaTtopHasa pa6oTa Ne 1
«BBepeHue B cuctemy Matlab. Pabota ¢ naketom pacwupeHus Neural Networks Toolbox»

Llenb paboTbl: n3y4yeHne ocHoB paboThl B cpeae MATLAB ansi npMMEHeHMs1 B MOL4ENNPOBaHUM
MHC c nomoubto BcTpoeHHoro B MATLAB nakeTta pacwumpenns Neural Network Toolbox.

TpebGoBaHNA K BbINOJIHEHUIO pPaboTbI: BbINOMNHEHNE NabopaTtopHon paboTel NpegycmaTpueaeT
aHanm3 ocHoB paboTbl B cpege MATLAB, a Takke naketa pacwmpenusi Neural Network Toolbox.

Kputepuun oueHKn: 4N NONyYEHNS OLIEHKN «3a4TEHO» HEOBXO0OMMO NoKa3aTb BbICOKMIN YPOBEHb
BNageHnss TeOpeTMYEeCKMM MaTepmanoM, yMeTb OOBbACHUTb NPUHUMN paboTbl HANMCAHHOW NpOrpamMMbl,
BEPHO OTBETUTb Ha JOMNOSHUTENbHbBIE BOMPOCHI.

3apaHue: HanucaTb NpPorpaMMy, peanuayoLyo pasnnyHble AeNCTBUSA C MaTpuLuaMm, BEKTOpamu,
dyHKumsamn. Mposepntb paboTy Nporpammbl Ha 3agaHHOM npumepe. OopMuTb OTHET Mo NabopaTopHOM
paborTe.

NabopaTopHas pa6oTta Ne 2
«Annpokcumaumsa PyHKLNN»

Llenb paboTbl: nocTpoeHne, oby4eHne n TeCTMpoBaHUe HEMPOHHOW CeTU, NpeAHa3Ha4YeHHON ANs
annpokcuMaumn sagaHHoOW PyHKUUN.



TpeboBaHMA K BbINOJIHEHUIO PaboTbl: BbINONHEHNE nabopaTopHoOn paboTbl NpegycmaTpuBaeT
noctpoexHve, oby4yeHne n TEeCTUpPOBaHWE HEWPOHHOW CeTn, NpefHa3Ha4YeHHoM ANns annpoKCcMMaLumm
3agaHHon yHKumn. OTYET 0 paboTe 3aknoyaeTca B AeMOHCTpaumm paboTbl NporpaMmmMbl, 06bACHEHUN
NPUHUMNOB paboTbl anropuTMa, MHTEpnpeTaumm pesynbTatoB paboThbl.

Kputepumn oueHkn: Ans NONy4eHUs OLEHKN «3a4TEeHO» HEOBXOAMMO NoKasaTb BbICOKUA YPOBEHb
BNageHns TEOPETUYECKMM MaTepmanoM, ymeTb OOBbACHUTbL NpUHUMN paboTbl HAaNMCaHHOW NporpamMmbl,
BEPHO OTBETUTb Ha LOMNOSHUTENbHbBIE BOMPOCHI.
3agaHue: HanucaTb NporpamMmmy, peanuayrLlyro pelleHne 3agayn annpokcumaumm. imeetcsa Bolbopka
nap Touek BXoA—BbIXoq Y1=F(X1), Y2=F(X2), ..., yn=F(Xn), KOTOpas reHepmpyeTcsa HEN3BeCTHON (PYHKLNEN
F(x). 3agaya annpokcuMaLMm COCTOUT B HAaXoXaeHnn pyHkumm F ana nioboro 3HadeHus X.

MpoBepnTb paboTy nporpamMmmbl Ha 3agaHHOM npumepe. OdopMnTb OTYET NO NnabopaTopHOW
paborTe.

NlabopatopHas pa6oTta Ne 3
«CrnaxuBaHue cyHKuMn n achphekT nepeodbyyeHnsa»

Llenb pa6oTbl: nocTpoeHue, obyyeHne U TeCTUPOBaHWE HEWPOHHOW CeTW, NMpeAHasHa4YeHHoW Ans
CrnaXvBaHUs W annpoKCUMauuW MOCNegoBaTeNbHOCTM  3HAYEHUI, MONYYEHHbIX C HEKOTOPOM
MOrpeLLHOCTbIO.

TpeboBaHMA K BbLINONIHEHUIO pPaboTbl: BbINONHEHWe nabopatopHon paboTbl NpedycmaTpuBaeT
NnocTpoeHne, obyydyeHne M TEeCTUPOBaHME HEWPOHHOW CeTW, NMpeaHa3HaYeHHOW AN CrhaXuBaHua
annpokcMMaumm nocnegoBaTeNibHOCTM 3HAYEHUA, MOMYYEHHbIX C HEKOTOPOW MOrpeLllHocTbio. OTYET O
paboTe 3aknoyaeTcs B AeMOHCTpaumm paboTbl NporpaMmMbl, 06 bACHEHWUN MPUHLMNOB paboThl anroputma,
NHTEepnpeTaunn pesynbTaToB paboThbl.

Kputepun oueHKU: Ons MNOMyYEHUS OLEHKM «3a4TeHO» HeobXoaAMMO MokKasaTb BbICOKUA YPOBEHb
BNaJeHNss TeopeTMyeckMM maTepuanoM, yMmeTb OOBbACHUTb NPUHUMN paboTbl HANMCAHHOW NpOrpamMMbl,
BEPHO OTBETUTb Ha JOMNOSHUTENbHbBIE BOMPOCHI.

3apgaHue: HanucaTb Mporpammy, KoTopas opMupyeT nocnefoBaTeribHOCTb 3HAYeHUn OyHKUNN,
MOOENUPYIOLLYIO U3MEPEHWE C M3BECTHOM MOrpeLllHoCcTblo . [fis 3TOro 3HayeHus npeasioXKeHHOW
dyHKLMM Y(X) C TOMOLLBIO OYHKUMM FreHepaumn criydanHon matpuubl rand npeobpasyinTe B 3Ha4YeHUs t =
y £ r%, KoTopble ByayT cnyxuTtb uUenesbiM BektopoM ans HC. Odopmntb oT4eT no nabopaTopHOM
paborTe.

Na6opaTtopHasa pa6oTa Ne 4
«lMpopnonbHble KonebaHUA ynpyroro cTepXxHs»

Llenb paboTbl: OCBOEHNE METOAA OCPEeOHEHUS NPU MOCTPOEHUM MaTEMaTUYECKOW MOAENN, BbIICHEHNE
KpUTEPMEB aOEKBATHOCTM HEMPEPLIBHOW WM OUCKPETHOM MOAENU MPOAOSIbHBIX KOnebaHuin CcTepXkHs.
TpebGoBaHNA K BbINONMHEHUIO PaboTbI: BbINONHEHNE NabopaTopHOM paboThl NpeaycmMaTpuBaeT aHanms
KayeCTBEHHOW 1 MaTEMaTUYECKON MOAENW, HaNnMcaHWe NPorpaMMbl, peanuayoLle YUCNEHHOE peLleHne
MaTemMaTU4eckon mogenu, nposepky eé€ pabotbl. OTYET 0 paboTe 3aknovaeTcs B AeMOHCTpaLmm paboThbl
nporpaMmmbl, OOBLACHEHUM NPUHUMNOB paboTbl anropuTMa, WHTEpnpeTauum pesynbTatoB paboThbl.
Kputepun oueHKU: Onsi MOfyYeHUs OLEHKU «3a4TeHO» HeobXoaMmMo nokasaTb BbICOKUA YPOBEHb
BNafeHns TEOPETUYECKMM MaTepuanom, ymeTb OObACHUTL MPUHLMN paboTbl HAMMCAHHOW NPOrpamMMbl,
BEPHO OTBETUTb Ha AOMNOSHUTENBbHbBIE BONPOCHI.

3apaHue: HanvcaTb NPOrpaMMy, peanmayoLLyo peLleHe ANCKPETHOM N HEMPEPLIBHON MaTEMATUYECKOW
MOZENN NPOAOIbHBLIX KonebaHun ynpyroro ctepxxHsi. NMpoBeputb paboTy nporpammbl NyTEM CPaBHEHUS
YMCMNEHHOIrO PELUEHNsI C aHaANMUTUYECKUM ANA 3adaHHbIX HayanbHbIX ycnosuin. Onpegenutb rpaHuubl
NPUMEHMMOCTUN AncKpeTHoM Mmogenu. OcdopmuTb oT4HET NO NabopaTopHon paboTe.



Na6opaTtopHasa pa6oTa Ne 5
«HenpoceTteBou knaccudukatop»

Uenb pa6OTb|: NOCTpOEHNE, o6yt-|eH|/|e n TectmpoBaHune HelpoHHbIX ceTen, npeagHasHa4veHHbIX And
BbIABIIE€HUA NPUHAANEXHOCTU 3aaHHbIX BEKTOPOB TOMY UM MHOMY KIaccy.

Tpeb6oBaHMA K BbINOMIHEHUIO PAbOTbI: BbINONHEHNE TabopaTopHON paboTbl NOCTPOeHME, 0ByyeHne un
TECTMpPOBaHME HEWPOHHbIX CeTen, npefHas3HayYeHHbIX ONs BbiABNEHUS NPWUHAAMNEXHOCTM 3afaHHbIX
BEKTOPOB TOMY WS MHOMY Krlaccy.

OT4yéT 0 paboTe 3aknoyaeTcss B AEMOHCTpaLUM padoThl NporpamMMbl, 0O bSCHEHUM MPUHLMMIOB paboThI
anropuTma, UHTepnpeTaumm pesynbTaTtoB padoTbl.

Kputepun oueHKU: Onsi MOSyYeHUS OLEHKM «3a4TeHO» HeobXoaMMO nokasaTb BbICOKUA YPOBEHb
BNageHns TEOPETUHECKMM MaTepmanoM, ymeTb OObACHUTbL NPUHUMN paboTbl HAaNMCaHHOW NporpamMMbl,
BEPHO OTBETUTb Ha AOMNOSHUTENbHbLIE BOMPOCHI.

3apgaHue: HanucaTb Nporpammy, peanuayoLLyo NOCTPOEHME KnaccumkaTtopoB Ha OCHOBE pPasfiM4yHOro
Tmna HC (c obyveHnem c yuutenem unu 6e3 yuyntens ana cetm KoxoHeHa), MCNonb3yst UCXOOHble
BblbopkM. OdhopMUTL OTYET No NabopaTtopHon paboTe.

NlabopatopHas pab6oTta Ne 6
«PeweHue 3agayum nporHo3nposaHus ¢ nomoulbio HC»

Lenb paboTtbl: noctpoeHune, obyyeHne M TEeCTUPOBaHUE HEWPOHHOW CeTW, npegHasHadYeHHOW AOns
NPOrHO3NPOBaHUSA 3HAYEHUIN PYHKLIMW.

TpeboBaHMA K BbLINOJIHEHUIO PaboTbl: BbINONHEHWEe nabopatopHon paboTbl NpedycmaTpuBaeT
noctpoeHve, obyyeHne u TecTMpoBaHWE HENWPOHHOW CceTW, NpedHasHa4YeHHOW ANs MPOrHO3MpPOBaHUSA
3HAYEHNN PYHKLNN.

OT4éT 0 paboTe 3aknyaeTcsl B AeMOHCTpaumm paboTbl NporpamMmmbl, 06bACHEHNN NPUHLMMNOB
paboThl anropuTMa, MHTEpnpeTauumn pesynbTaTtoB paboTbl.

KpuTepumn oueHKN: 4Ns1 NONyYEHNS OLIEHKN «3a4TeHO» HeOBX0OMMO nokasaTb BbICOKMN YPOBEHb
BNaJeHNss TeopeTMyeckMM maTepuanoM, yMmeTb OOBbACHUTb NPUHUMN paboTbl HANMCAHHOW NpOrpamMMbl,
BEPHO OTBETUTb Ha JOMNOSHUTENbHbBIE BOMPOCHI.
3apaHue: HanucaTb Nporpammy, peanuayoLyto peIISHUEe 3a1a4y DKCTPAIIOISIIUU 110 3aJJaHHBIM

TOUKaM. OyHKUMA y=y(X) 3agaHa TabnmyHo B h paBHOMEPHO pacnpegeneHHbix ¢ warom h Toukax {y(x1),
y(X2), ..., Y(Xn)}. 3agaya cocTouT B SKCTPaNoNAumMm yHKUMN Y(X) ANSA TOYEK Xn+1 = Xn + N, Xns2 = Xner + h 1
T.0.

Odopmutb oTyeT no nabopartopHon padoTe.

MpuBeaéHHbIE HMXKe 3a4aHUSA PeKOMeHAYyeTCsl UCMONb30BaTb NPU NPOBeAeHUM ANAarHOCTUYECKUX
paboT oNA OUEeHKM OCTaTOUYHbIX 3HAHUMN MO AUCUUNIIMHE

3aJaHusa ¢ BbIOOpoOM OoTBETa

Ne 3agaHue BapunaHThbl oTBETa BepHbIn oTBET
1 | Dante onpeneneHve 1. y3ern UCKYCCTBEHHOW HENPOHHOW CeTu, y3en NCKyCCTBEHHON
WCKYCCTBEHHOIO HEMpPOHa SABNSALNACS YMPOLLEHHON HENPOHHOW CeTH,
MOJENbl0 €CTECTBEHHOIO HEMPOHA; ABNAOLMNCA
2. anroputMm, peanusylowmn noseaeHue YMPOLLEHHOW
€CTECTBEHHOIo HEMPOHa; MOernbi eCTECTBEHHOIO
3. Moaernb HEMPOHHOM ceTwn. HenpoHa.
2 | Oante onpenenexHne 1. UeneBas dyHkums, Tpebyoas uenesas yHKUUS,
PYHKUMM NOTEPb UNK MWHMMM3aLMKM B NpoLiecce TpebytoLwasn
owmnbok MUHUMKU3aLMN B
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https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BD

ynpaBnseMoro obyyeHus HeipOHHOW
cetu,
2. TpowusBogHas OT ueneBon yHKLMK,
3. UeneBas dyHKums, Tpebyrowias
Makcummsauuu B npouecce
ynpaBnsieMoro oby4yeHns HeipOHHOW
ceTu.

npotiecce ynpaBnsiemoro
00y4eHnst HEPOHHOMN
cetu

[aiite onpenenexHne
CUMNbHOTO
MCKYCCTBEHHOIO
VHTENeKTa

1. HanpasneHue B passutumn NW, ctaes-
LLlee CBOEW Lernbio co3gaHue UCKyc-
CTBEHHOTO MHTENMeKTa, CPaBHNUMOro C
WHTEMNMEKTOM Yernoseka Unm npeBocxo-
OALWUM ero;

2. Hanpasnenwue B passutun W, ctaea-
Lee cBoel MoAenupoBaHne HEMPOHHbIX
ceTen.

3. Hanpasnenue B passutum U, ctass-
LLlee CBOEW Lenbio co3faHne HOBbIX TU-
NoB HEVPOHHBIX ceTew

HanpaeneHwne B pa3sutun
MW, cTaBsllee cBoen
Lenbio co3gaHue
NCKYCCTBEHHOTO
WHTENnekTa, CpaBHMMOrO
C WHTENneKToMm Yyeroseka
W NPEBOCXOASALLNM €ro

[avite onpenenexune
CUHanca

1. MecTo KOHTaKTa (CBS3UN) Mexay ABYMS
HerpoHaMu UM Mexay HeMpoHOM U
nony4atoLen curHan acpdekTopHom

MecTo koHTakTa (cBA3u)
MexXay OBYMSI HEMpPOHaMn
MM Mexagy HempoHOM n

KIeTKow; nosyyatoLLien curHan
2. MecTo cBs3n Mexay ABYyMSI COCEaHNMM achhekTopHOM KNeTKoM
HenpoHamu;

[anTe onpepenexne
3noxu

1. OpHa ntepauus B npouecce obyyeHus,
BKITlONaloLLLasi NpeabsBrieHne Bcex npume-
poB 13 oby4atoLero MHOXecTea 1, BO3-
MO>XHO, MPOBEPKY KavyecTBa 06yyeHus Ha
KOHTPOJIbHOM MHOXECTBE;

2. Heckonbko utepaumi B npouecce obyye-
HWS, BKIOYaoLWme npeabsaBneHne BCeX Npu-
MepoB M3 00y4yatoLLero MHoOXecTsa U, BO3-
MO>HO, MPOBEPKY KayecTBa 0b6y4eHns Ha
KOHTPOSIbHOM MHOXeCTBe

3. OpHa utepaumsa B npouecce 00yyeHus,
BKJIIOYAIOLLASA NPeabsBIIEHNE HEKOTOPbIX
NpMMepoB 13 00y4aroLLLEero MHOXECTBA U,
BO3MOXHO, NPOBEPKY kayecTBa oby4eHMs Ha
KOHTPOSIbHOM MHOXECTBE;

OpHa ntepauus B
npouecce obyyeHus,
BKITHONatoLLast
npeabABleHne BCcex
npYMepoB 13
obyuaroLlero MHoXxecTBa
1, BO3MOXHO, MPOBEPKY
KayecTBa obyyeHns Ha
KOHTPONIbHOM MHOXeCTBE

[ante onpenenexne
MaLUNHHOro oby4yeHus

1. O6wwupHbIN Nogpasaen UCKYCCTBEHHOIO
WHTEeNNIEKTa, U3YyYatoL Ml MeToabl
NOCTPOEHUA aNTOPUTMOB, CNOCOBHbIX
obyyaTbcs, T.€. yay4yLwaTtb cBOE
nosegeHue B Npouecce HaKoMNIeHUsA
MHbopmMauun. MawmHHoe obyyeHne —
obuwan metogonorus (Habop meToa0B,
CpenacTs, TEXHONOTUI),
obecneynBatoLan peLeHuns
pa3HoobpasHbix 3aga4 NN.

2. 0bu@an MeToaon0rusa 0 HEMPOHHbIX
ceTax.

3. OO6LWMpHbIN NoApasaen UCKYCCTBEHHOTO
WHTENNIeKTa, U3YyYatoLW M MeToAbI
NOCTPOEHUA aIfTOPUTMOB, CNOCOBHbIX
peanusosaTtb MHC.

oOLWupHbIM Nnogpasgen
WNCKYCCTBEHHOIO
VHTENneKTa, n3yvaroLui
MeTOoAbl MOCTPOEHUS
anropuMTMOB, CMOCOOHbIX
obyyartbcs, T.€. ynyywaTtb
CBO€ MNoBefeHune B
npouecce HakonmneHust
nHpopmaummn. MalumHHoe
00yyeHue — obLas
meTogonomms (Habop
MEeTOoO0B, CPeacTB,
TEXHOMornm),
obecneynBatoLas
peLLeHnsi pa3HOOOpasHbIX
3agayd NN.

lNepeuncnnte oCHOBHbIE
TNa HENPOHHBIX CETEN C
NPSIMbIMU CBA3AMM.

OOHOCIONHBIV NepCenTPOH, MHOIOCITON-
HbI NEPCENTPOH, CETb C pagunanbHo-6a-
3UCHBbIMY PYHKUMAMUY;

OOHOCHOWHbIN
nepcenTpoH,
MHOTOCIOWHbIN
nepcenTpoH, CeTb C
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OAHOCMNONHBINA NepcenTpoH, MHOrOCMON-
HbI NEPCENTPOH, CETb C pagnanbHo-6a-
3UCHBIMU (PYHKLMAMU;

CeTb C pagmanbHO-6a3ncHbIMU YHKLM-
AMMW.

paguanbHo-6a31McHbIMU
DYHKLMAMM

YTo Takoe 0by4eHue
yuntenem?

1. wmeTon oBy4eHns HEMPOHHO CeTH, KOTO-

pblﬂ ncnonb3yeT padMmedeHHble OaHHble
Ana TPeEHNPOBKM Moaern Ha oCHOBeE
NnpaBUIbHbIX OTBETOB.

2. MeTon 0By4YeHUs1 HEMPOHHON CEeTU, KOTO-

pblii UICNOMNb3yeT pasMeyeHHble AaHHbIe
ONA TPEHUPOBKM Moaenu 6e3 nmeto-
LLIMXCS OTBETOB.

3. CBOWCTBaA HEMPOHHOW CETU, NO3BOSSALO-

e en obyvarbcs

meTopn obyyeHus
HENpPOHHOW ceTw,
KOTOPbIN UCnonb3yeT
pa3MeyeHHble AaHHble
ANt TPEHMPOBKM MoAenu
Ha OCHOBE MpaBUIibHbIX
OTBETOB

YT0 Takoe MHOYKTUBHOE
obyyeHne?

WNupykTuBHOE 00yUdeHHE TIPEANIOIArAET

(dhopmanuzairo 3HaHUN SKCTIEPTOB U UX

MEPEHOC B KOMIILIOTEP B BUJIC 0a3nl 3HA-

HUM (007aCTh HKCIIEPTHBIX CUCTEM).
MHoyktnBHoe obyyeHne nnu obyye-
HWe «CHU3Yy-BBEpX», OT 4YacTHOro Kk 06-
wemy, obyveHune Ha npumepax, odbyye-
HMe No npeuefeHTaM, OCHOBaHO Ha BbisiB-
NEHNN 3aKOHOMEPHOCTEW B 3MMUPUYECKUX
OaHHbIX, T.€. AaHHbIX MONYYEeHHbIX MNYTEM
HabnogeHns unm akcnepumeHTa. Hayk-
TUBHOE OOyYeHMEe KOMMbIOTEPOB  MPUHATO
OTHOCUTb K MaLUMHHOMY OBYY€EHMIO.

3. HWupykruBHOE 00ydeHHE MPEAIOTAracT

00y4eHHe OT 00IIEero K YaCTHOMY.

MHaykTnBHoe obyye-

HVe unm oby4e-

HMEe «CHU3Yy-BBEPX»,  OT
YacTHOro kK obuemy, oby-
YeHune Ha npumepax, oby-
YeHne No  npeueneHTam,
OCHOBaHO Ha BbISIBMEHWU
3aKOHOMEPHOCTEN B SMMU-
pUYECKMX OaHHbIX, T.€.
AaHHbIX MOMYYEHHbIX My-
TEM HabnoaAeHNsa NNn aKc-
nepumeHTa. MIHaykTuB-
Hoe oby4eHne KoMnbloTe-
POB MPUHATO OTHOCUTbL K
MaLLMHHOMY OByYeHuIo.

10

MHorocnonHbIn
nepcenTpoH

1. yacTHbIM criyyanm nepuentpoHa Posen-
Onatta, B KOTOPOM OAMH anroputm obpat-
HOrO pacnpocTpaHeHusi owmnbkn oby4vaet
BCe cnow. MHorocnoviHbIi nepcen-
TPOH npeacTaBnsaeT cobon rnybokyo NCKyc-
CTBEHHYI0 HEMPOHHYIO CEThb, BKMOYAIOLLYIO B
cebs HeCKONbKO NepcenTpPOHOB.

2. OOQHOCNOWHas HeMpoHHasi  ceTb, BCe
HEeNpPOHbl KOTOPOW MMEIDT KECTKYIO NMOpPOoro-
BYO (DYHKLMIO aKTMBaLmm.

3. ickyccTBeHHaa HeWpoOHHas ceTb, KOTO-
pas wucnonb3dyeT papuanbHble 06asvcHble
YHKUMK KaK (DYHKUMN akTuBaumn.

YacTHbIA crnyyan nepuen-
TpoHa Po3eHbnatTa, B KO-
TOpOM OOVH anro-
puTM 0BpaTHOro pacnpo-
CTpaHeHus ownbkn oby-
yaet Bce cnow. MHoro-
CIOViHbIV nepcen-

TPOH nNpeAcTaBnseTr  Cco-

6on rnyboKytd  UCKyC-
CTBEHHYHO HEWPOHHYIO
CeTb, BKMYaLWy B

cebsa Heckonbko nepcern-
TPOHOB.

3agaHus ¢ KpaTKMM OTBETOM

Ne 3agaHue BepHein
oTBEeT
1 | VickyccTBeHHast HEMPOHHadA ceTb, KOTopas UCMOoNb3yeT paguanbHble 6asncHble CeTtb
PYHKUMN KaK PYHKUUM akTUBaLmu pagvansHo-
0asunCHbIX
PYHKLMI
2 | YacTHbIn criyyan nepuentpoHa PoseH6natra, B KOTOPOM OAWH anroputm obpatHoro | MHorocrnonHbin
pacnpocTpaHeHus owmbku obyyaeT Bce crow. NpeactasnseT cobon rnybokyto nc- | NepcenTpoH
KyCCTBEHHYIO HEMPOHHYIO CETb, BKIOYAIOLLYIO B CE0S1 HECKOSBbKO NEePCENTPOHOB.
3 SBpVICTVI‘-IeCKVIVI anropunT™M noucka, VICI'IOJ'Ib3yeMbIl7I And peweHuna 3agad ontuMmmn3aunni n ["eHeTn4eckne
MoaenmpoBaHna I'IyTéM cnyqa|7|Horo rlo,u,60pa, KOM6I/IHI/Ip0BaHVIFI 1 Bapunauum NCKOMbIX alriropuTMbl
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https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%86%D0%B5%D0%BF%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D1%80%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC

napameTpoB C UCMNOJIb3OBaHNEM MeXaHU3MOB, aHalrormM4HbiX eCteCTBeHHOMY 0T60py B

npupoge

4 | MaTtemaTtun4yeckasi Mofierb, a Takke eé nporpaMMHOe WUIu annapatHoe BOMIOoLLEHMe, MckyccTBeHHble
NOCTPOEHHasi MO MPUHLUMMY OpraH13aummn 1 OYHKUMOHMPOBaHMSA GUOMOrMYecKnx HEeNpPOHHblEe
HEMPOHHbIX CETEN, T.€. CeTell HEPBHbIX KNETOK XMBOro opraHvMama cetn

5 | O6WMpHBI Noapasaen UCKYCCTBEHHOro MHTEeNMeKTa, U3ydatoLinii MeToabl NocTpoeHns | MalumHHoe
anropuMTMOoB, CnocobHbIX 0Gy4YaTbes, T.e. yNnydllaTb CBOe NoBeAeHWe B NpoLiecce 0byyeHune

HakonneHus nHdopmaummn. MawmHHoe obyyeHne — obwasi meTogonorus (Habop
MeToO0B, CPEACTB, TEXHONOIMI), obecnevnBatoLLas pelleHns pa3HoobpasHbix 3agad
nn.

3agaHnsa ¢ pa3BEpPHYTLIM OTBETOM

3apaHue 1. [lante onpenenenne NN, Kpatko ganTte onmcaHMe OCHOBHbIX HanpasneHun AW.

PeweHne.
UckyccmeenHbiti uHmennekm (MU, artificial intelligence, Al)) — mexgucumnnMHapHoe HanpasreHue
Hay4YHbIX WCCNEedOBaHMMA W MNOHATUE, WCMNOSMb3yeMOe B CBA3NM C pPas3paboTKOW WHTENneKTyanbHbIX
KOMMbIOTEPHBLIX CUCTEM, T.e. cucTteM, obnagawwmx BO3MOXHOCTAMU, KOTOpble TPaAWLMOHHO
NPUNUCBLIBAOTCH YenoBevYeckoMy pasyMy M, Mpexae BCero, BOSMOXHOCTAMM HakannuBaTb 3HAHWS Y
3P PEeKTUBHO NX NPUMEHSATD.
NN nogoepxmBaeT Takme HanpaBrieHUs COBPEMEHHOW HAYKWM, TEXHUKN M TEXHOSOMMU KakK: 3KCMEPTHLIE
CUCTEeMbl, aBTOMaTU4eCKoe [oKa3aTenbCTBO TEOpPeM, pacrno3HaBaHve o6pasoB, MalIMHHOE 3peHue,
pobOTOTEXHMKA, NOHUMAHNE €CTECTBEHHbIX A3bIKOB U AP.
BbigensawoTcs ABa Hanpasnenus passutua AN:
- pelweHne npobrnem, CBA3aHHbIX C CO3[aHWeM creunanuanpoBaHHbiX cuctem MW ana Bocnpuatus
BHELWHero mupa (3peHue, cnyx, peyb 1 np.), NnogobHO TOMy, Kak 3TO AeraeT YenoBeK U KMBOTHOE
(npuknagHon unun «cnabeiny UN);
- CO3JaHne NCKYCCTBEHHOro pasyma, NpeacTaBnsAlLWero MHTerpaumio pasnnyHbiX cneuanM3mpoBaHHbIX
cuctem NN B egunHyto cuctemy, crnocobHyr0 BOCNPOU3BOAUTL MPOLIECCHI CIOXHOW MbICIINTENBHOM
AeATenbHOCTU N TBopYecTBa («CunbHbIn» V).

3apaHue 2. [lante onucaHne TepMmunHa «l nybokoe obyveHune».

PeweHne.
Habop anropytmMoB MaLMHHOIo 0ByyeHus, KOTOpbIe MbITalTCA MOAENMPoBaTb BbICOKOYPOBHEBbLIE
abcTpakuum B AaHHbIX, UCMOMb3YS nepapxnyeckne apxXmTekTypbl, COCTOAWME U3 MHOXeCTBa
HenuHerHbIX TpaHchopmaumi. B HacTosLee BpeMst TEpMUH rnybokoe obyveHne accoummpyeTcs,
npexae BCero, ¢ UCMosfib30BaHNEM TTyOOKNX HEMPOHHBLIX CETEN.

Mop TepMMHOM «rnybrHa» B JaHHOM Criydae noHMmaeTcs rnyobuHa rpada BbIYMCIIEHUIA MOLAENWN —
MaKcMMarnbHas ANMHa Mexay BXOAHbBIM U BbIXOAHbIM y3NiaMy KOHKPETHOW apXMTeKTypbl. B criyyae,
Hanpumep, NPOCTON HEMPOHHOW CETU NPSIMOrO PacnpOCTPaHEHNs rIyOMHA COOTBETCTBYET KONMMYECTBY
CrnoeB ceTu.

TepMuH «rnybokoe 06yyeHne» akueHTUPYeT BHUMAHME Ha CIIOXKHOCTU OOYYEHMS BHYTPEHHNX
(rny©oKKMX) CnoeB MHOIOCIIONHOM CETU, KOTOPbIE MITOX0 NOAAAKTCS KNacCUMYEeCKMM MeTodaM obyyeHus,
TakMM Kak MeTog obpaTHOro pacnpocTpaHeHUs OLLNOKN.
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https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%82%D0%B1%D0%BE%D1%80

3apgaHue 3. CxemaTu4HO M300pas3nTe 1 ganTe KpaTKoe onmcaHne moaenun HenpoHa MakKannoka-lurca.

FiemeHme.

0o

X1 Wijo

:
|

3nechk curHanbl X; Ha Bxofe cuHancoB i=1,...,N cBsi3aHHble C HEPOHOM, VMEOLLMM HoMep |,
CYMMMPYIOTCS1 C y4ETOM COOTBETCTBYIOLLIMX BECOB Wj; CUHAMTUHECKVX CBS3eN (NepBblit MHAEKC OTHOCUTCS
K HOMepy HenpoHa, a BTOpPOM K HOMepy BxoAa), mocne 4yero pesynbTaT CpaBHMBAETCHA C MOPOroBbIM
3HaYeHNeM W,,, Ha3blBaeMbIM «CMeLleHNeMy. BbIXo4HOW curHan no nopory npvHAMaeT [BOMYHbIE

3HayeHus: 0 nnm 1. 3HavyeHne 1 COOTBETCTBYET MPEBbLILEHMNIO MOPOroBOro YpOBHS, 3HayeHne 0 — B
NPOTMBHOM Criyyae.

MoporoBoe 3HaveHWe oTpaXkaeT yBenuMYeHWe UM yMeHbLUeHWe BXOAHOro curHana, nogaBaemMoro Ha
OYHKUMIO akTMBauuu.

3apaHue 4. [epeuncnmte Tpu OTANYUTENBHBIX NpU3Haka cetn MLP.

PeweHne.
1. Kaxgbil HEMPOH MMEET HENMUHENHYH YHKUMIO akTMBauuu. [aHHasa yHKuMA OormkHa ObiTb

rmagkon (To ectb Bcogy andpdpepeHumpyemon). Camon nonynspHoOn rnagkon pyHKUMen aktu-
BaLMK SBNSAETCA curmomaanbHas yHKLUMS.

2. CeTb COAEPXNT OONH UMM HECKOSBKO CINIOEB CKPbITbIX HEMPOHOB. OTW HENPOHbI MO3BOSIAKT CETU
00y4aTbCs PELLEHMIO CIOXKHbIX 3a4a4, U3Brnekas Hanbonee BaXKHbIe NPU3HAKM U3 BXOOHOIO BEK-
Topa.

3. CeTb 06ragaeT BbICOKOWM CTENEHBLIO CBA3HOCTU, peanm3yemMom NocpeacTBOM CUHANTUYECKUX CO-

€dNHEHUN.

3apaHue 5. B yem 3akntovyaeTcs npobnema rrnodansHon onTuMmM3aumm?

PeweHne.
BonbwMHCTBO MeTOA0B 00YyYEeHNA HEMPOHHbLIX CeTEN ABNAOTCA nokanbHbIMU. OHW BeAQyT K OAHOMY

M3 nokasnbHbIX MUHAMYMOB Lenesomn C*)yHKLI,I/II/I, nexalwlemMy B OKPEeCTHOCTU TOYKM Hadarna O6y‘-IeHI/Iﬂ.

Tonbko B cnuTyaumn, Kkorga 3HadeHue rnobanbHoro MUHMMYMa U3BECTHO, yAaeTCcA OUEeHUTb, HaxoauTcA
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NN HaNOEHHbI NOKanbHbIN MWUHUMYM B OOoCTaTOYHON ©GnnM30CTN OT UCKOMOIO peweHnA. Ecnu nokansHoe

peweHne npu3HaeTcqda HeyaoBIeTBOPUTENIbHbIM, CrieQyeT NOBTOPUTb npouecc o6yquV|;| npn opyrux

Ha4YallbHbIX 3HA4YEeHUAX BECOB U C APYrMMun ynpaenAarLwnMn napameTpamn.

npl/l pelweHnn pearibHbiX 3a4ady B 06LL|,eM cniydae faxe I'IpVI6J'IVI3VITeJ'IbHaFI OouEeHKa rno6anbHoro

MWHMMYMa OKa3blBaeTCA HensBecTHon. Mo aToun npn4nHe BO3HUKAET HeO6XO,EI,VIMOCTb npUMeHeHnA

MeTOA0B rnobansHoOM onTUMU3aLmnn.

KpuTtepuu oLeHmMBaHuA Bannbl

Mony4eH NONHbLIN OTBET, COOTBETCTBYIOLUMIA YKa3aHHOMY PELLEHUIO. 3
NmeeTcs BepHas nocnegoBaTeribHOCTb BCEX 3TarnoB peLleHus,
060CHOBAHHO NONy4YeH BEPHLIN OTBET B Cyvae anroputma.

lMonyyeH HeMOMHbIM OTBET, B LESIOM NepearoLlni CyTb 3agaHus. 2
lMonyyeH HeBepHbIN OTBET N3-3a BbIYUCIIUTENBHOW OLIMOBKK, MPK 3TOM
nMeeTcsa BepHas nocrneaoBaTenbHOCTb BCEX 3TANOB peLLEHMs B cnyyae
anropuTtmMa.

MonyyeH BEpHbIA OTBET, OOHAKO MMEKTCSA NPOMYCKN O4HOIO Unu ABYX 1
3TanoB peLleHus

nnn

PelueHne He 3aBepLUEHO, OQHAKO BEPHO BbIMOMHEH XOTs Obl OOUH M3
3TanoB peLleHus.

OTBET He COOTBETCTBYET HU OQHOMY U3 KPUTEPUEB, NEPEYNCIIEHHbIX BbILLE. 0

20.2. NMpomexyTo4Hana aTrecTayms

MpomexyToyHast aTtTecTauusi Mo AUCUMMINIMHE OCYLLECTBISIETCS C MOMOLUBIO  CrieayroLLmX

OLIEHOYHbIX CPEeACTB: NepeyeHb BONPOCOB K 3K3aMeHy.

©CoOoNOORLWNE

15.
16.

17.

MepeyeHb BONPOCOB K 3K3aMeHy

Bbuonornyeckmne oCHOBbI PYHKLMOHMPOBAHNA HENPOHA.

nekTpudeckne Mogenn HEMPOHOB — XOKUKNMHA XaKCrn, ONTOSMEKTPOHHAS.
MaTemaTudeckme Mogenn HeMpPoOHOB.

Tunbl aKTUBALMOHHbLIX (PYHKLMNA.

Knaccudumkaumnsa HC n nx ceonctea.

Teopema Konmoroposa-ApHonbaa-XexT-HunsceHa.

O6yyeHne HEMPOHHBIX ceTEN.

Arnroputm 06paTHOro pacnpocTpaHeHns oLWnOKN.

Moa6op onTumManbHon apxmutekTypbl HC.

. leTepmuHmnpoBaHHbie MeToabl 06ydennsa HC.

. AnNropmntm HamckopenLlero cnycka.

. AnropuTm CONpsKEHHbIX rPaaneHTOB.

. MHOroCnonHbIN NepcenTpoH, CTPYKTYPHas cxema, BXOAHbIE U BbIXOAHbIE BO3OENCTBUSI.

. FpagneHTHbIE MeTOAbI ONTUMM3aUUK, LeneBon yHKUMOHanN kavyectsa obyvyeHuns, obyyeHne B pe-

>nme «on line» n «off linex.

Anroputm obpaTHOro pacnpocTpaHeHus OLNGKN 1 ero MogmduKaLmn.

MpakTnyeckne npobnembl co3gaHNsa N 06yYeHUsT MHOFOCIOMHBLIX HEMPOHHBIX CeTen NepcenTpoH-
HOro Tuna.

TexHonormm n NnpuUMepbl UCMONb30BaHNA MHOFOCIIOMHbBIX CETEN NEepCenTPOHHOro Tvna B MHAOP-
MaLMOHHbIX Y MH(POPMALIMOHHO-YNPaBASIOLLNX CUCTEMAX.
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18. TunoBas apxmTeKkTypa HeMpoHHbIX ceTen ¢ PB®, obydeHne cetn ¢ PE®.
19. ConocTaBrneHne BO3MOXXHOCTEN MHOMOCIIOMHOro nepcenTpoHa u ceten ¢ PB®. TexHonoruu n npm-

Mepbl ucrnonb3oBaHus ceten ¢ PbO.

20. Ctpyktypa cetn Xondunga, aTTpakTopbl, YCnoBUS CXoAUMOCTU Ansa cetu Xondgunga. Accouma-
TMBHas NamsTb, anropuTM HaCTPOMKK BeCcoB ceTu Xondunaa.

21. MNpuHUMNBI KOHKYPEHTHOro 0by4eHus. Tunoeas apxuTtekTypa HeMpoHHOW ceTn KoxoHeHa, anro-
pUTM UTEpaTUBHOE 0OYYEHMSI CETU B PEXMME CaMOOpraHn3aLumm.

22. OCHOBHblE MPVHLMMNbI 9BOMOLMOHHOIO MoaenupoBaHns. ConoctaBneHne 6a3oBbiX NOHATUI Gro-
NOMUN N TEHETUYECKUX anropuTMoB. MNpocTenwnin reHeTUYeCcKMn anropmuTm XonnaHaa.

,D.J'IFI OoueHunBaHunA pe3ynbTaTtoB o6yqu|/|;| Ha J3K3aMeHe WnCnosib3yeTcA 4-6annbHasa Wkana:
«COTITMHHO», «XOPOLUO», «yAOBNETBOPUTEIIbHO», KHEYOOBIIETBOPUTETTIBHO».

KpMTepMM OLIEHNBaHNA KOMNETEHL NI

YpoBeHb
cchopmmpoBaH
HOCTU
KOMMEeTEHLNI

LLikana oueHok

[daH nonHbl, pasBépHyTbIn OTBET Ha MOCTaBMEHHbIM BOMNPOC
(Bonpocbl), ob6yvawowmics cBOGOOHO OnNepupyeT OCHOBHLIMU
MOHATUSIMU OUCUMNIMHBI, OPUEHTUPYETCA B NPeAMETHON obnacTw.
M3noxeHne maTepuana He codepXuT owmnbok, oTnuyaetcs
NnocneaoBaTenbHOCTbIO, IPaMOTHOCTbBIO, JTOTMYECKON CTPOMHOCTLIO.

[NoBbILLEHHbIN
YPOBEHb

OTnuyHo

[daH pa3BépHyTbIi OTBET Ha MOCTaBMEHHbIM BOMNPOC (BOMPOCHI),
obyvarowmnca csobogHO OnepupyeT OCHOBHBIMW  MOHATUSAMMU
OVCUMNIIMHBI, OPUEHTMPYETCA B NpeameTHon obnactn. Marepuan
M3NoXeH B LENOM MOCnefoBaTefNlbHO U rpamoTHO, OTCYTCTBYHOT
rpybole ownbkn, OOHAKO MMETCA OTAeNbHble HETOYHOCTU B
onpefeneHnsix, BbIMUCIIEHUSX, [OOKasaTenbCTBax, W3NOXEHUsAX
NONOXEHNN TEOPUN.

BasoBbin
YPOBEHb

Xopouuo

OTBeT Ha NOCTaBMEHHbIA BOMPOC (BOMPOCHI) COOEPXKUT UINOXKEHNE
TONbKO 6a30BOro TeOpeTUYECKOro Marepuana, UMerTCs oOWmnbkn B
onpeneneHnsix, BblYUCIEHNAX, AOKa3aTenbcTBax, hoOpMynmMpoBKax
nonoXeHun Teopumn. HapylueHa normdeckas nocrnenoBaTenbHOCTb B
N3NoXeHun maTepuana.

MoporoBkin
YpOBEHb

YOoBneTBopuUTENBHO

OTBeT Ha MOCTaBIEHHbI BOMPOC (BOMPOCHI) OTCyTCTBYET, NMbO
COOEepXUT rpybble ownbKM B OnNpeneneHusx, BbIYMCIEHMUSX,
[oKasaTenbCcTBax, dopMynupoBkax NONOXeHUN Teopun.
O6yvarowmnca He BnageetT OCHOBHBLIMWU MOHATUAMWU OUCLMMNIUHDI.
OTcyTCcTBYET nOrMyeckass NOCNenoBaTeNbHOCTE B U3MOXEHUU
maTtepuana.

HeypoBneTBopuTenbHo
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