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OOHJA ONEHOYHBIX CPEACTB

AJI1 TPOBEACHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCranun
10 JUCHUIIIINHEC «I/IHTGJ'IJ'IGKTyaIH/ISaHI/IH CHUCTCM YIIPABJICHU

(3JIEKTPOHHLIN JIOKYMEHT)

[To aucuuruimHe WHTeUIeKTyamu3aIisi CHCTEM YIIPaBIICHUS
Hamnpagnenue noaroToBku 15.03.04 ABTomaTH3aIusl TEXHOJIOTHYECKUX MPOIIECCOB U MPO-
U3BOJICTB

Hanpasnennocts (nmpoduns)  MHPOpMaLMOHHO-YIPABISIOMINE CUCTEMBI
KBanudukanus BeIMycCKHUKa  OakajaBp

®dopma o0yueHHs OyHast

Y4eOHblii mnan 2021 r.



IIpenuciioBue

1. Hasnadenue: s mpoBeeHNs TEKyIIeH W IPOMEXYTOYHOH aTTECTAINH 0 TUCHIUILINHE
«/HTEeNNeKTyanu3anys CUCTEM YIPaBICHUSA» ISl CTYICHTOB HANpaBICHUS IOJITOTOBKU
15.03.04 ABromaru3zaius TEXHOJIOTMYECKHUX POLIECCOB U MPOU3BO/ICTB.

2. @oH/1 OLIEHOYHBIX CPEICTB TEKYIIEH U MPOMEXYTOUHOM aTTeCTallMd Ha OCHOBE paboueit
IpOTpaMMBbl TUCIUILTUHBI «VHTEIIeKTyaln3aus CUCTEM YIPaBJIEHUSI» B COOTBETCTBUHU € 00pa-
30BaTeJIbHOM MPOrpaMMOi 10 HampaBiieHuto moarotoBku 15.03.04 ABromaTu3anusi TEXHOJIOTH-
YECKHUX MPOLIECCOB M MPOU3BOJICTB, YTBEPKICHHOW Ha 3aceqannu YuéHoro coeta CKDY mpo-
TOoKOJT Neo OT « » 201 .

3. Pazpabotunk: Tuxonos 3.E., nonear UCOuA

4. @®OC paccMoTpeH M yTBepKIeH Ha 3aceganuu kadenpst MCOuA, nporokon Ne _ ot
«_» 201 r.

5. ®OC cornacoBaH ¢ Beimyckaromieit kapeapoir MCOuA. IIporokon Ne ot «__ » ¢eBpa-
ns 201 r.

6. [Iposenena skcneptrza GOC. UsneHbl 3KCIEPTHOUM TPYIIbI, TPOBOAUBIINE BHYTPEHHIOIO
JKCIIEPTU3Y:

DKcnepTHOe 3akitoueHne: (JOH OLIEHOYHBIX CPEACTB OTBEUAIOT OCHOBHBIM TpeOOBaHUAM dejie-
pPaNbHOTO TOCYIApPCTBEHHOIO 00pa3oBaTeNIbHOTO CTaHJapTa, CIOCOOCTBYIOT (OPMHUPOBAHUIO
OOLIEKYIBbTYPHBIX U POGECCHOHATBHBIX KOMIIETEHLIUH.

« »

(moxnuce)

7. Cpoxk netictBus @OC: 1 rox — anpobarus



ITo pucuumuge
Hanpasnenne noarotoBku

Hanpasnennocts (npoduin)

[TactiopT oHIA OTICHOYHBIX CPEICTB

HU3BOJICTB

WHTeIUIeKTyamu3aIisi CHCTEM YIIPaBIICHUS
15.03.04 ABTomaTH3aIusi TEXHOJIOTHYECKUX MPOIIECCOB U MPO-

WHupopmannoHHO-yIPaBIISIOINE CUCTEMBI

JUISL TPOBEJICHUS TEKYIIEH U MPOMEXKYTOYHOMN aTTeCTalUH

KBanudukamus BeIMycKHUKA  OakajaBp
®opma o0yueHHs ouHast
Y4eOHblii mnan 2021 r.
Kon ouenuBa- Moaynb, Tema, Tema (B Tun xoH- Bun kon- Kommnonent | KonuuectBo
eMoii KomIie- cootBeTcTBUH € [Ipo- TpoJIst TpOJIst doHma one- | 3amaHMA IS KaXI0-
TeHUUH (Ui €€ | rpaMMon) HOYHBIX r0 YPOBHS, IIIT.
Y4acTH) CPEICTB Bbazosenii | IIpoasu-
HYTBIN
OIIK-4 TeopeTudeckre OCHOBEI VYcrHbIi CobGeceno- Bompocst 5 5
TK-1 HMHTEJUIEKTYaIbHBIX CH- onpoc BaHUE IUTst cobece-
TIK-20 crteM. MeTosI ipe- JIOBaHUs
TK-21 CTaBJICHUS 3HAHUH. YcrHbli Bomnpocst 1 1
3a4geT JUTSL yCTHOTO
3adgera
OIIK-4 TeopeTndeckre OCHOBBI YcTHbIH Cobeceno- Bompocst 5 5
TK-1 MHTEJUIEKTYaIbHBIX CH- onpoc BaHUE IUTst cobece-
TIK-20 cTeM. MeToIpl MOJIETH- JIOBaHUS
IK-21 POBAHUS PacCyXKJICHHH. VYcTHbli Bompocst 1 1
3ayer JUISL yCTHOTO
3ayera
OIIK-4 MeToabl MalIMHHOTO VYcrHbIi CobGeceno- Bompocst 5 5
[K-1 oOyd4enust u nmpuodpeTe- | ompoc BaHUE Jutst cobece-
TIK-20 HUS 3HAHUW UHTEJUIEKTY- JIOBaHUSA
IK-21 aNbHBIMU CHCTEMaMHU. YcTHbli Bompocst 1 1
3ayer JUISL yCTHOTO
3adgera
OIIK-4 ApXHUTEKTypa UHTEIJIEK- | YCTHBIN Cobeceno- Bompocst 5 5
TK-1 TYaJIbHBIX CUCTEM ompoc BaHUE IUTst cobece-
TIK-20 yIpaBIeHUs JIOBaHUs
TIK-21 YcTHBIH Bompocst 1 1
3a4geT JUTS yCTHOTO
3adgera
OIIK-4 WNHCcTpyMEHTAIBHBIE YcTHbIi Cobeceno- Bompocst 7 7
[K-1 CpEencTBa U TEXHOJIOTU- onpoc BaHUE Jutst cobece-
TIK-20 YECKHUE MPOIECCHI MO- JIOBaHUS
IK-21 CTPOEHUS UHTEIIIEKTY- YcrHbIN Bompocst 1 1
aJBHBIX CHCTEM YIIPaB- 3a4er JUISL yCTHOTO
JICHHS 3a4era
OIIK-4 [Tpumenenne MeTo10B YcrHbIi CobGeceno- Bomnpocst 7 7
[K-1 HUCKYCCTBEHHOI'O UHTE- onpoc BaHUE Jutst cobece-
TIK-20 JIEKTa K 3aJ]a4aM yIpaB- JIOBaHUS
MK-21 JICHUSI YcrHbiit Bomnpocst 1 1
3a4geT JUTSL yCTHOTO
3adgera
CocraBurenb O.E. TuxoHos
(nmoamucek)
«15» despans 2021 r.




MUHUCTEPCTBO HAYKU 1 BBICILIETO OBPA3OBAHUS
POCCUNCKOU ®EJEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBA-
TEJBHOE YUPEXJEHUE BBICILIETO OBPA3OBAHIS
«CEBEPO-KABKA3CKUI1 ®EJIEPAJIBHBIA YHUBEPCUTET»
HEBUHHOMBICCKU TEXHOJOI' MYECKUN MTHCTUTYT
(OUJIUAJT) CKOY

YTBEPXK/AIO:
HN.o. 3aB. kadenpoit UCOuA
A .. Kongaes
« » 2021 r.

Bomnpocs! a1 codecenoBanus

110 JUCHOUIIIINHEC ((I/IHTCJ'IJICKTyaJII/IBaHI/Iﬂ CHUCTCM YIIPABJICHUS»

ba3oBrlil ypoBeHb

1TTosicauTs mporece GopMUpOBaHMS BUPTYAIbHBIX U (hrznyeckux anpeco cetu CMAC.

2Ha yeM OCHOBBIBAC€TCS CIOCOOHOCTh HEHPOHHOH CETH 00y4aThCs C HCIOJIh30BAaHHUEM
MpEAbIIYIIEro OnbITa?

33a cuert yero cokpairaercs o0bemM namsaTu cetTdi CMAC mo cpaBHEHHUIO ¢ KIIACCUYECKUM
croco0oM XxpaHeHus GyHKIMN TaOIUYHON apupMeTuKu?

4Tloka3aTk 3aBUCUMOCTb HH(POPMALIMOHHON EMKOCTH CETH OT €€ IapaMeTpoB.

500bsICHUTE COAEp)KaHUE 3a/aud aNNpOKCUMaluu (YHKIWW MHOTMX IEPEeMEHHBIX Ha
MHOTOCJIOMHON HEHPOHHOM CETH.

6B 4yem cocTouT 3TAn MOATOTOBKHU JAAHHBIX I 00y4eHHUsS MHOTOCIOHHON HEWPOHHOU CeTH
B 33J1a4€ alnpoKCUManuy QyHKIIMA MHOTHX ITE€PEMEHHBIX?

700bAcHUTE COJCpXKAHME 3a/aud TPOTHO3a BPEMEHHBIX PsJIOB HAa MHOTOCIOWHOM
HEUPOHHOMU CETH.

8B uem cocToHT 3TaI NOArOTOBKU JAHHBIX JUIsl 00y4EHHs] MHOTOCTIOWHOM HEHPOHHOM ceTH
B 33J]a4€ IIPOrHO3a BPEMEHHBIX PsI0B?

900BacHUTE copepikaHue 3aaul Kilaccu(UKAUKU JaHHBIX HA MHOTOCJIONHON HEHMpOHHOM

CETH.

10 B uem cocTout 3Tanm mOArOTOBKU JAHHBIX IS 0OY4EeHUS MHOTOCIONHON HEHpOH-
HOU CeTH B 3aja4e KiacCU(UKAIIUU JaHHBIX ?

11 Kakoit kpuTepuii ucnonb3yeTcst Ipy pelieHu  3a1aui Kiaccu(UKaluy JaHHbIX C
MTOMONIBI0 MHOTOCJIOWHONW HEUPOHHOU ceTH?

12 Kakue mpaBuna ocranoBa mnporecca o0yuenust MHC npuMeHsIOTCsS B TpaKTHYe-
CKUX MPWIOKEHUAX?

13 B 1em cocTouT (hyHKIIMOHAIBHAS 3a/1a4a JOTOJIHUTEIBHOTO OJI0OKa MPUHATHUS pe-
menus Ha Beixoge MHC nipu ncnonp3oBaHnuu €€ B Ka4eCcTBE KilacCupUKaTopa JaHHBIX?

14 [ToueMy upe3MepHOE yBEIMUYEHHE UMCIIa HEHPOHOB CKPBITHIX cinoeB B MHC npu

PELICHNH 3ala4yM annpoKCHUMAalUM MOXET YXYAIIUTbh TOYHOCTHBIE NoOKasartenu cetu? Kakoe
CBOMCTBO HEIPOHHOW CETH UMEETCS B BUY?



15 [Mouemy Ha 3amaum KIacCU(PHUKAIMKU JAHHBIX U MPOTHO3a BPEMEHHOTO psiia pac-
MPOCTPAHSIOTCS T€ KE PEKOMEHIAlUK 10 BhIOOpY apxuTekTypbl MHC, 4To u B 3aaue anmpok-
cUMaluu GYHKIUU MHOTUX ITEPEMEHHBIX?

16 Kakne Bbl MoxeTe NpeayiokuTh HEHPOCETEBBIEC PEILICHUS 3aJa4u MMPOrHO3a Bpe-
MEHHOTO psifia OAHOBPEMEHHO Ha HECKOJIBKO MOCIIEI0BATENbHBIX BPEMEHHBIX TAKTOB?

17 [IpennoxkuTe BapraHT MOCTPOCHHS HEHPOCETEBOrO KiIacCHU(PUKATOpa MPU YHUCIIE
KJIaCCOB 4 C UCIOJIB30BAHUEM MHOTOCIIOMHBIX HEHPOCETEBBIX Kiaccu(uKaTopoB Ha 2 Kiacca?

18 Kakune oco6eHHOCTH (PYyHKIIMOHUPOBAHUS OMOJIOTHYECKOTO HEHPOHA YUTEHBI TIPH
IOCTPOCHUH MaTEMaTHYECKON MOJENIN TEXHUUECKOTO HelpoHa?

19 Hamnumure ypaBHeHHE QYHKITMOHUPOBAHUS TEXHUYECKOTO HEHPOHA.

20 Uro Ha3bIBaeTCS aKTUBAIMOHHOW XapaKTEPUCTHKOHN (TepenaToyHoil (QyHKUuE)
HelipoHa? [IpuBenure npumepsl.

21 Kakumu cBoiicTBamMu 001ajal0T CUTMOUJANIBHBIE HEIMHEHHBIE TpeoOpa3oBarenu?
[IpuBeauTe MpUMEpHI.

22 UTo Ha3bIBAETCS CUHANTHYECKUMHU KO3 PUIImeHTom Wij MaTeMaTHYECKON MOJIeIN
HEUPOHHOU ceTH?

23 Hanvmure ypaBHEHMs, XapakTepU3yOLUe IWHAMMKY HEUPOHHOW CETU B JUC-
KpETHOM BpeMeHH (ckajisipHas (hopma).

24 Hanumure BEKTOpHO-MaTpUUYHBIE YpPaBHEHHS, XapaKTEPU3YIOIIME TUHAMUKY
HEUPOHHOW CETH B JUCKPETHOM BPEMEHH.

25 Kax 3anuceiBaroTcss HaualbHbBIE YCIOBUS JUIsl YPAaBHEHUN TUHAMHUKU HEWPOHHOM
cetu?

26 ITocTpolite mMaremMaTH4EeCKOE ONMCAaHUE HEHPOHHOW CETH, INPEACTaBICHHOM Ha
PHUCYHKE a.

27 Kaxas HelipoHHas ceTb Ha3bIBAETCsI pEKYPPEHTHON ?

IIponBUHYTHIN YPOBEHB

106msacHUTE 0COOCHHOCTH (DYHKIIMOHUPOBAHUS HEHPOHHOI CeTH MPSIMOTO PacHpOCTpaHe-
HUSL.

2KakuMu 0coOeHHOCTSIMU 00Ja/1aeT MaTeMAaTHUECKOE OMHUCAaHWE MHOTOCIOWHON HEHpOH-
HOM ceTn?

300bsicHUTE PUHLIUT PYHKIMOHUPOBAHUS CTOXAaCTUYECKOTO HEHpOHa.

4Kakasi aKTHBAIlMOHHAs XapaKTEPUCTHKA TOJDKHA OBITh HMCIOJIB30BaHA B JETEPMHHHUPO-
BaHHOM HEWpOHE, KOTOPBI BOCHPOM3BOIUT CpEIHEE 3HAUYEHUE BBIXOJIA CTOXACTHUYECKOTO
HelipoHa?

5B d"em cocrouT 3amaua pacmo3HaBaHusl oOpa3oB? Kakas umHpopmanus m0DKHA OBITH
npezcTaBieHa 00 00beKTe P PEIICHUH 3a/1a41 paciio3HaBaHus 00pa3oB?

6 Kakyto 3agauy pemrer ceTb XeMMHHTa?

7B xakoii ¢popme npeacTaBICHbl XapaKTEPUCTUKU OOBbEKTOB MPU PEIICHUH 3a7aull PacIo-
3HaBaHUs 00Pa30B C MOMOIIBIO CETH XEeMMHHTA?

8Kakum croco6oM 3a7aHbl KIacchl MPH PEIIEHUH 33/1a4M paclio3HaBaHUs 00pa3oB C IO-
MOIIBIO ceT XeMMHHra?

9ChopmynupyiiTe KpUTEpHl ONTUMAIHLHOCTH OTHECEHUS OOBEKTa K OJIHOMY M3 KIIACCOB
NIpY IPUMEHECHNUHU CeTH XEMMUHTa.

10 Kakoe conep:kanne UMEIOT BBIXOHbIC 3HAUCHHUsI HEHPOHOB paboyero Ciosi ceTu
XemmuHra?

11 CKOIbKO HEUPOHOB COACPKUT padounii cnoii cetn XemmuHra? KakoBbl UX aKTu-
BallMOHHBIE XaPaKTEPUCTUKU?

12 Kakumu criocobamu MOKHO pelaTh 3ajgady rmorcka Makcumyma cpeau K 3Haue-

HUM NPHU MOCTPOCHHUH CETH XeMMUHra?



13 Hapucyiite cxemy HelpoceTeBOro KoMIaparopa Ha JiBa BX0Ja U OOBSICHUTE €ro
paboty. Kakue akTHBaIlMOHHBIC XapaKTEPUCTHKNA HEHPOHOB MCTOJIB3YIOTCS B CXEMe HelpoceTe-
BOT'0 KoMImapaTopa?

14 O0bsicaute npuHIun noctpoenus cetu MAXNET mnpsimoro pacrpocTpaHeHHs
IIPYU IPOM3BOJIBHOM YHCJIE BXOJIOB C MCIIOJBb30BAaHUEM HEHPOCETEBOr0 KOMIIapaTopa Ha J1Ba BXO-
Ja.

15 Hapucyiite cxemy pexyppentHoit cetu MAXNET. Kakue HauanbHblE yCIOBHS
YCTaHABJIMBAIOTCS Ha CETU?

16 Kakoit mapametp pexyppentnoit cetn MAXNET MoxxeT BIUSTH Ha €€ OBICTPO-
neucraue?

17 OO6mwsacHuTe npuHIUN padoTsl pekyppenTHoi cetu MAXNET.

18 Uto Ha3bIBAE€TCSl aBTOACCOIMATUBHOM NaMsThI0? [IpuBennTe nmpumep.

19 Uro Ha3bIBaeTCs aTTPAKTOPOM JAWHAMHUYECKOW cucTeMbl? OOBSICHUTE MPUHIIHIL

MPUMEHEHUS] TUHAMUYECKUX CUCTEM C MHOXECTBOM ATTPAKTOPOB JIJIsi TOCTPOCHUS aCCOIUATHUB-
HOW IMaMsTH.

20 Hamnumure ypaBHeHUS AMHAMUKHA ceTH Xomduia.
21 UeMy paBHO HayaJIbHOE COCTOSTHUE HEUPOHOB ceTH Xomduiaa?
22 OO0BsiICHUTE pa3IMUie CHHXPOHHOTO U aCHHXPOHHOTO PEXUMOB ()yHKIIMOHHUPOBA-

HUSI pEKyppEeHTHON HelipoHHOU cetu. Kakoil u3 pexuMoB (yHKIHMOHHPOBAHUS HCIIONIB3YETCs B
cetu Xondunaa?

23 Kakum BeIpakeHUEM OMpeiesieH dSHEPreTHIecKuii (yHKITMOHAM B mpoiecce pabo-
ThI cetn Xomndunaa?

24 [Touemy Bpemst TOCTHKEHHUS CeThI0 XOM(UiIIa OJHOTO U3 aTTPAKTOPOB U3 MPOU3-
BOJIbHOTO HAYaJIbHOTO COCTOSIHUSI KOHEYHO?

25 Kak paccuntbiBaeTcss MaTpuiia CHHANTHYECKUX KOAIPPHUIMEHTOB ceTH Xomdui-
na? Kaknmu cBoiictBaMu oHa oOsiamaer?

26 Kak npubmmkeHHO orieHuBaeTcst 00beM naMsati cetu Xonduiga?

Kpurepun onenxku:

OneHka «3a4T€HO» BBICTABIISIETCS CTYAEHTY, €CJIM OH TBEPJAO 3HAET MaTepuall, IpaMOTHO U IO
CYLIECTBY M3JaraeT €ro, MpaBUIbHO MPUMEHSET TEOPETUYECKHE IIOJIOKEHUS INpU pEIICHUU
IPaKTUYECKUX BOIIPOCOB M 3aj]ad, BJIaJieeT HEOOXOUMBIMU HAaBbIKAMU U NIPHEMaMH UX BBIIOJ-
HeHMs. JlomycKaloTcsi HEKOTOpble HETOYHOCTH, HEAOCTAaTOYHO INpaBHIIbHBIE (HOPMYITUPOBKU B
U3JI0KEHUU IPOTrPaMMHOI0 MaTepHaia, 3aTpyAHEHUS IIPU BBIIIOJHEHUU MPAKTUUYECKUX paloT.
OneHka «HE 3a4TEHO» BBICTABIISIETCA CTYJEHTY, €CJIM OH HE 3HACT 3HAUUTENIBHOM 4YacTH Ipo-
IPaMMHOI0 MaTepuana, JI0IMyCKaeT CyLIECTBEHHbIE OUIMOKH, HEYBEPEHHO, ¢ OOJIBIIMMU 3aTpy/-
HEHHMSIMU BBITIOJIHSET MIPAKTHYECKUE PaOOTHI.

CocraBuUTeNb 9.E. TuxoHos
(Toxnuce)

«15» peBpansa 2021 r.
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