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®OHJ] OLIEHOYHBIX CPEJICTB IO JUCLUIIIMHE «HEHPOCETEBOM I1OJ1X0/1 B
WCCJIEJJOBAHUM TEIIOBBIX ITPOLIECCOB»

1. PE3YJIBTATBI OCBOEHUSA JUCIHUIIJINHBI.

Henbto ocBoeHust aucuuminHbl «HelpoceTreBoM NOAXOJ B HMCCIEAOBAaHUM TEIUIOBBIX
MPOIIECCOBY  sBIIAETCA (QopMUpOBaHUE Yy OOYydYaIOMEroCs CHUCTEMBI TEOPETUYECKUX U
MPaKTUYECKUX 3HAHUW W HaBBIKOB, HEOOXOIWMBIX B IIPENOABATEIbCKON JIESITEIBHOCTH
acrypaHTa 110 OCHOBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO 0Opa30BaHHMS.

B pe3ynbrare usydyeHuss JUCLMIUIMHBI aCIIUPAHT JTOJKEH:

3HATh:

- TEPMUHOJIOTHIO 3a/1a4 HEeHpoceTeBOro NporpaMMHUpOBaHUS;

- 0COOEHHOCTU (YHKIIMOHMPOBAHUS M 00JaCTH PUMEHEHU S UCKYCCTBEHHbBIX HEHPOHHBIX
CETEH.

yMeThb:

-IPUMEHATh METOJbl IMOCTPOEHHsS] MAaTEMATUYECKOTO OMHMCAHUS CIIOKHBIX OOBEKTOB IO
SKCHEPUMEHTAJIbHBIM JJAHHBIM 00 00BEKTE;

-[IPUMEHSATH METO/Ibl HEHPOCETEBOIO MIPOrPaMMUPOBAHMS; -

UCIOJIb30BaTh ~ MHCTPYMEHTaJbHbIE  (IIPOTPAaMMHBIE)  CPEJICTBA  HEMPOCETEBOIO
IpOTrpaMMHUPOBAHUS; -

IIPOBOJIUTH AHAIU3 MPEIMETHON 00JacTH U ONpPEAeNATh 3a/1auM, JAJIS PEHIEHUs] KOTOPhIX
11eJ1ec000pa3HO UCIOIb30BaHNE MEXaHN3Ma UCKYCCTBEHHbBIX HEMPOHHBIX CETEH.

BJ1aJ1€Th:

- MeToZaMu 00paOOTKH U TPAKTOBKH PE3yJIbTATHI BEIYUCIUTEIILHOTO SKCIIEPUMEHTA,

- HaBBIKMU MTPUOIIMKEHNSI MHOTOMEPHBIX JIAaHHBIX;

-HaBbIKaMH (l)OpMaJ'II/ISaI_[I/IH 3aZlaq MOCTPOCHUA MAaTEMATUUICCKHUX MOZEIEH.

2 MEPEYEHDb OHEHOYHBIX CPEJACTB.

2.1 Jlns OLleHKH pe3yJIbTaTOB OCBOCHMSI TUCLUIUIMHBI UCIIONb3YHOTCS:

- OLIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIA;

- OLICHOYHBIE CPEACTBA I IPOMEKYTOYHON aTTECTALMH 110 JUCLUIUIMHE.

22K OILICHOYHBIM CPEACTBAM TECKYILICTO KOHTPOJIA OTHOCATCSI:

- TCCTOBBIC 3aJaHHA.

23 K OLICHOYHBIM CpCACTBAM [JIA HpOMC)KYTOqHOﬁ arTeCTanmu 10 JUCIHHMIIIIMHE
OTHOCSTCHI.
- BOIIPOCHI K 3a4€TYy.

K 3agery pomyckaroTcsd acnMpaHThl, IOJYYHMBIIWE IOJOXKHUTEIBHYIO OLEHKY IIO
pe3yJibTaTaM 3alIUThl MPAaKTUYECKUX paboT M MOIy4YHBIIKE AOMYCK (3a4eT);
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3 OHEHOYHBIE CPEJACTBA TEKYIIET'O KOHTPOJIA
3.1 B mpunoxkennn Ne 1 mpuBeAeHBI TECTOBBIC 3aJaHMs], MPEAYCMOTPEHHBIM paboueit

IPOrpamMMoOi TUCLUMILINHBI.

TecTbl MOMKHBI cColIepkKaThb CHUCTEMATU3UPOBAHHBIM Marepuan MO0 JUCLHUIUIMHE
«HeiipocereBoid MOIX0J B HCCICJOBAHUU TEIUIOBBIX IIPOILIECCOB» B 00JACTSIX 3HAHWM,
o0OecrieunBaTh ONEPATUBHBIM KOHTPOJIb OBJIAJICHUS aClUpaHTaMU 3HAHUSAMH, YMEHUSIMH U
HaBbIKaMU. TecThl JOHKHO OTJIMYAThCS BBICOKMM YpPOBHEM HCIIONHEHUS U odopmiieHus,
MOJIHOTON MH(OpPMALIUY, KAYECTBOM METOAMYECKOr0 HHCTPYMEHTApHsl, KaUeCTBOM HCIOJHEHUS,
HaIISIHOCTBIO, JIOTUYHOCTBIO U IIOCJIEI0BATEIbHOCTBIO.

Tectel no qucuumHe «HeilpoceTeBoM MoAX0/ B HCCIEIOBAHUU TEIJIOBBIX MPOLIECCOBY
SBIISIOTCS CMEIIAHHBIMHU, KOTOpPble HEOOXOIUMBI sl OICHKM 3HAHUN aclHUpPaHTOB B OOJACTH,
CBSI3aHHOM C MPOM3BOACTBEHHON U (MJIM) HAYYHOH JIEATEIBHOCTHIO B 00JaCTH TEIUIOTEXHUKH. B
TaKMX TECTax IPEICTaBICHbI 3aa4M Pa3JINYHOTO YPOBHS CIOKHOCTH, OT CaMbIX IPOCTBIX 10
OYEHb CIIOKHBIX. BpeMs HcHbITaHHS B JAHHOM CIIy4aeT OrPAHUYEHO, HO JOCTATOYHOE IS
pemieHuss OONBUIMHCTBA MPEANOJaraeMblX 3ajad OIpeAeJICHHOW TpyHmoil o0cieayeMbIX.
OueHkoil B JaHHOM ciy4yae CIyXKaT KaK CKOPOCTh BBIMIOJHEHUS 3aJaHuil (KOJHMYECTBO
BBITIOJTHEHHBIX 33/1aHUM ), TAaK U MTPABUIIBHOCTD PEIICHUS:

- 3HAHUUW WJIM TIOBEJICHUS acMpPaHTa B Hauajae oOydeHus (ONpeesIsiFoInil TECT);

- Iporpecca, J0CTUTHYTOro B Ipolecce o0yueHus (popMupyronuii Tecr);

- OCHOBHbIE JIOCTHEHHUS B KOHIIE 00yUeHHs (CYMMUPYIOIIUI TECT).

TecTbl BBITIOIHEHBI B 3aKPBITOM (popme.

Bo3moxHbIe chepbl MPUMEHEHUS TECTOB:

- C HCIIOJIb30BAHMEM OJIaHKOB, B KOTOPBIX HCHBITYEMbIE OTMEYAIOT WJIM BIMCHIBAIOT
IPaBUJIbHBIE OTBETHI ((PUKCUPYIOT OTBETHI);

- C IpUMCHCHUECM KOMIIBIOTCPOB (KOMHLIOTepHOG TeCTI/IpOBaHI/Ie).

4 OIIEHOYHBIE CPEJCTBA JIJISI TIPOMEXYTOYHOM ATTECTAIIUA

4.1 B mpunoxenun Ne 1 mpuBeneHBI TECTOBBIE 3a/laHMs, MPETyCMOTPEHHBIM paboueit
MpOrpaMMoOi TUCIMIIUHEI.

TecTbl AOMKHBI COJEepKaThb CHUCTEMATU3UPOBAHHBIM MaTepuall MO JAMCIHUIUIMHE
«HeiipocereBoli TOIXO0M B HCCIEJOBAHWU TEIUIOBBIX IIPOIIECCOB» B 00JACTSIX 3HAHHM,
obecrieunBaTh OIMEPATUBHBIA KOHTPOJL  OBJAJACHHUS aCIUpaHTaAMH 3HAHUSAMH, YMEHUSMHU U

HaBbIKaMH. TeCTBl HOKHO OTIMYATHCA BBICOKHUM YPOBHEM HCIIOJIHCHUSA U O(I)OpMJ'ICHI/ISI,
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MOJIHOTON MH(OpPMAaLIUU, KAYECTBOM METOAMYECKOr0 HMHCTPYMEHTApHsl, KaUeCTBOM HCIOJIHEHUS,
HaIJISIIHOCTBIO, JIOTUYHOCTBIO U MTOCJIEI0BATEIBHOCTBIO.

Tectel no qucuuruinHe «HeitpoceTeBoM MOAX0 B UCCIENOBAHUH TEIIOBBIX IPOLIECCOBY
ABIIIOTCS CMEIIAHHBIMH, KOTOpble HEOOXOIUMBI JUIsl OLICHKM 3HAHUI aclMpaHTOB B 00J1acTH,
CBSI3aHHOM C NMPOU3BOJCTBEHHOMN U (WJIM) HAYYHOU AESITEIbHOCTHIO B 00nacTu Teruiodusuku. B
TaKUX TECTax MPEJICTABJICHbI 3aJa4l Pa3JIMYHOTO YPOBHS CIOKHOCTH, OT CaMbIX MPOCTBHIX 0
OYEHb CIIOKHBIX. BpeMsi ucnbITaHMs B JaHHOM CIIy4aeT OrPaHUYE€HO, HO JOCTATOYHOE IS
pemieHuss OOJBUIMHCTBA MPEANojaraeMblX 3ajad OIpeAeJeHHOW Tpynmnoil o0cieayeMblX.
OueHkoil B JaHHOM ciy4ae CIyXKaT KaK CKOPOCTh BBIIOJHEHUS 3alaHuil (KOJHMYECTBO
BBITIOJIHEHHBIX 33JJaHUM ), TaK ¥ IPABWJIBHOCTD PEIICHHUS:

- 3HAaHUW WJIM TIOBEICHUS aclIUpaHTa B Hauaje o0y4deHus (ONpeIeIIsIFoIInil TECT);

- Iporpecca, J0CTUTHYTOro B Ipoliecce o0yueHus (popMHupyronuii Tect);

- OCHOBHbIE JIOCTHKEHUS B KOHIIE 00yUYeHUs (CyMMUPYIOLIUI TECT).

TecThbl BBITOJIHEHBI B 3aKPBITOH (hopme.

Bo3moxHbIe chepbl MPUMEHEHUS TECTOB:

- C HCIIOJIb30BaHHEM OJIaHKOB, B KOTOPBIX HUCIBITYeMbIE OTMEYAIOT HJIM BIHCHIBAIOT
MIPaBUJIbHBIE OTBETHI ((PUKCUPYIOT OTBETHI);

- ¢ IPUMEHEHUEM KOMIBIOTEPOB (KOMIIBIOTEPHOE TECTUPOBAHHUE).
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S CBEJAEHHUA O @®OHIAE OINEHOYHBLIX CPEIACTB H EI'O
COI'VIACOBAHUHA

@oHJ OLIEHOYHBIX CPEACTB IS arTecTanuu no aucuuiuinae « HeilpocereBoil moaxon B
HCCJIEIOBAHNH TEIUIOBBIX NMPOLECCOB)» IPEACTABISIET Co00i 00pa3oBaTeNIbHBI KOMIIOHEHT
MporpamMMbl  BBICIIETO 00pa3oBaHWsS — IMPOrpaMMbl TOATOTOBKM HAyYHBIX UM HAy4YHO-
nexarorndeckux kajapos B acnupantype ®PI'BOY BO «KI'TVY» mo HaydyHOH crenuanbHOCTH

2.4.6. «Teopeanecm\ﬂ U NPpURJIAAHAA TCIMJIOTCXHUKA))>.

Pazpabotunk ®OC — Urops CranuciiaBoBud AJIEKCaHIIPOB, 1.T.H., JOIEHT, Mpodeccop

Kadeapel MHKEHEPHOH HHPPACTPYKTYPHI OOBEKTOB KA TATBHOTO CTPOUTEIHCTBA.

@DoHJ OIICHOYHBIX CPEACTB PACCMOTPEH U OA00pPEH Ha 3acelaHuu Kadeapbl MHKEHEPHON

UHPPACTPYKTYPHI OOBEKTOB KAIMUTAIBHOTO CTPOUTENhCTBA (mpoTokoin Ne 7 ot 25.02.2026 r.).

3aBenyrommii  kadeapoil HMHXKEHEpPHOH UHPPACTPYKTYpbl OOBEKTOB KaMUTAIBHOTO

CTPOUTEILCTBA
K.T.H., jouieHT P.A. IllectakoB
CornacoBaHo:
Hauanpuuk YIIK BHK K.T.H., goient H.JO. Kirouko
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[Tpunoxenue No 1
K IyHKTY 3.1

TECTOBBIE 3ATAHMS 110 JUCLHUAIIIMHE

I/IHCTPYKIII/IH K TeCTaM, ornpeaeisionas nepeucHb JelcTBHil aCllMpaHTa 1nmpu

NPOXO0KAeHUHN TeCTUPOBAHUS

Hpexczle 4YEeM MPUCTYIHUTHh K BBIIOJHCHHIO TECTOB BHHMATCIIBHO O3HAKOMBTECH C

UHCTPYKLUCH:
1.
2.
3.

4.

Bce TecThl 3akpbITO# (hOPMBL.

TectupoBaHue MPOBOIUTCS HA OJIAHKAX.

OTtBeyast Ha BOIPOC C BHIOOPOM MPAaBWIIBHOTO OTBETA, MPAaBUJIBHBIN, Ha Balll
B3TJISAJl, OTBET (OTBETHI) 3aYEPKHUTE YEPTOI.

KonnuecTtBo TecToB ompenensercss mpenoaaBaTteieM, W JOBOJUTCS 10
aCIHUpaHTa.

TecToBbie 3aaHus 10 JUCHHUITIIMHE ((HeﬁpOHHBIC CCTHU B TGHJIO(l)I/I?;I/IKe U TCIINIOTCXHUKE»

1. Jlns xakoro (Kakux) M3 TIEPEUUCICHHBIX HUXKE HEHPOHOB HEBO3ZMOXHO OOyueHue
IpaMEeHTHBIMU METOIaMU?

IlepcenTpon

CurmounainbHbIA HEUPOH
Wucrap 'poccbepra
PanuanbHbIil HEHpOH

2. Kakoif (kakue) W3 TMEpPEUYUCICHHBIX HIDKE HEHPOHOB HMEET IUHEHHYI0 (QYHKIIHIO

aKTUBAIAN?

IlepcenTpoH

CurmMou1anbHBIA HEUPOH
Wucrap I'poccbepra
Heiipon tTuma WTA
PannansHbiil HEWPOH
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3. Ha 1 pucyHke moka3aHo pacrpezefieHue ABYMEPHBIX AaHHbBIX, MPUHAAICKAIIUX JBYM
KJIacCaM.

X,
F4

Knace 1

Knace 0

Puc. 1. Pacnpenesnenne 1ByMepHbIX JaHHBIX

Kakoli (kakue) U3 MepeurciICHHBIX HIM)KE HEHPOHOB CIIOCOOCH PacIio3HABATh JAaHHBIC dTHX
KJIaCCOB?

IlepcenTpon
CurmounainbHbIA HEUPOH
Wucrap 'poccbepra
Heiipon Tuna WTA
PagnanbHb1i HEWPOH

4. Kakoil (kakue) M3 NEPEYUCIEHHBIX HWKE€ HEHPOHOB HE HMEET BXOJHOIO CHTHajla
noJisipu3anuu’?

IlepcenTpoH
CurmMou1anbHBIA HEUPOH
Wucrap I'poccbepra
Heiipon tTuma WTA
PannansHbiil HEWPOH

5. SIBnsieTcst T BO3MOXKHOCTD TOOOYYEHHS TIPEUMYIIIECTBOM HEHPOHHBIX CETEH?

- Jla
- Her

6. SIBnsieTCst M OTCYTCTBHE BO3MOXKHOCTH OOBSICHEHUS PE3yJIbTATOB PEIICHUS 3a1a4l
HEJI0OCTATKOM HEHPOHHBIX ceTen?

- Jla
- Het
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7. Pemiarotcst i 3a1a4d OIIEHKH MPU TOMOIIY HEHPOHHBIX CETEH?

- Jla
- Het

8. Pemrarorcst v 3a71a4u almpoOKCUMAIIMK TTPU TTOMOIIM HEHPOHHBIX CeTeil?

- Jla
- Her

9. PemaroTcst u 3a7jaun MHTETPUPOBAHUS IIPY IOMOIIM HEHPOHHBIX CETEM?

- Jla
- Her

10. Pemrarorcst i1 3aJ1a4u IPOTHO3UPOBAHUS TIPU TTOMOIIM HEHPOHHBIX CETEH?

- I[a
- Het

11. SIBnsercs v CHHAIIC HIIEMEHTOM HEeMpoHa?

- Jla
- Her

12. SIBnsieTcs 1 3aroyiHeHNE IPOIYCKOB B IaHHBIX YHKIMEH npenoopadboTynka
HelipoceTeBoro 0oka?

- Jla
- Her

13. SIBnsercs nu aATUTUBHBIN CyMMaTOp 3J€MEHTOM HeipoHa?

- Jla
- Het

13 Kakue ObIBatOT THUIIBI HEUPOHHBIX CETE?
- [TonHOCBs3HBIE

- MHorocioiHnsie

- 3aMKHYTBIE

- OTKpBITHIE

14 BxoauT Jiu B cOCTaB HEHPOCETEBOI0 MHTEIUIEKTYaJIbHOTO OJ10Ka “YuuTens”?

- Jla
- Het

15 BxoauT 1 B cOCTaB HEHPOCETEBOTO HHTEIUIEKTyaIbHOTO 010K “IIpenodpadboTunk’?
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- I[a
- Her

16 BxoauT i1 B cOCTaB HEHPOCETEBOT0 MHTEILIEKTYaJILHOTO OJIOKa “DKcrepTHas cucrema’?

Jla
- Her

17 SBnsiercs nmu «pribTpanus» GyHKIUEH npeaodpadoTunka HelipoceTeBoro 0oka?

- Jla
- Her

18 IlpumMeHseTcs: CUMILIEKC-MeTo 1 00y4eHUs HeHPOHHBIX ceTeit?

- I[a
- Het

19. Ilpumensiercs Jin MeTOJl OOPaTHOIO PAaCIpPOCTPAHEHUS OMIUOKHU 11 00y4eHUs HEHPOHHBIX
cereit?

- I[a
- Het

20. IlpumMensieTcs 11 METOJT HEJIMHEWHOTO MPOrpaMMHUPOBAHUS /1711 O0yUeHuUs
HEUPOHHBIX ceTen?

- Jla
- Het

21. Ilpumensiercs 11 KapTa camoopranuszanuu KoxoHeHa aiis pemieHus 3ajgau
KJIacTepu3anun’?

- Jla
- Het

22 IIpumMeHsieTcs 1M METO/l HAMMEHBIINX KBAaApaTOB AJisi 00y4YeHUs HEHPOHHBIX ceTen?

- Jla
- Her

23 HpI/IMCH}ICTC}I JIK TICPCCUTPOH Po3enbnarra IJIL pCIICHUA 3a1a4 aHHpOKCI/IMaLII/II/I?

- Jla
- Het

23 IIpumensercs nu nepcentpoH Pozen6narra as pemieHus 3aaa4 Kiaccupukanum?

- Jla
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- Het

24 TlpumensieTcst 11 KapTa camoopranu3ann KoxoHena, jyis pemieHus 3aaad
arnmpoOKCUMALINH?

- I[a
- Het
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[Tpunoxenue No 2
K IIyHKTY 4.2

BOIIPOCHI K 3AUYETY 110 JUCLHUIIIMHE

1. Monenu uckycctBeHHOro HelipoHa. @yHkunu aktuBanuu. HepoH ¢ BEKTOPHBIM BXOOM.

2. MckyccTBeHHbBIE HEHPOHHBIE CeTH. APXUTEKTYpa HCKYCCTBEHHBIX HEMPOHHBIX ceTeil. Habop
CPEACTB IS CO3JIaHMsl, MHULMAIU3ALU1, 00y4EeHUs, MOJIEIIMPOBAHUS U BU3yaJIN3alluU CETH.

3. ITocTpoeHus ceTeil pa3Iu4HON apXUTEKTYPBhI C IOMOILBIO HHCTPYMEHTAIBHOIO
nporpammuoro nakera Neural Network Toolbox cuctemsr MATLAB.

4. MeTosbl U aNTrOPUTMbI 00y4EHUS] HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

5. Anroputmsl 00y4YeHHsI, OCHOBAHHBIE Ha HCIOJIb30BAHUU METO/1a COIPSKEHHBIX I'Pa/IMEHTOB.
6. Anroputmbl 00yueHHsl, OCHOBAHHBIE Ha HCIOJIb30BaHUU MeTo/a JIeBeHOepra-MapkBapTa.
7. MeTo 00paTHOTO pacpOCTPaHEHUS OIIUOKH.

8. ApXUTEKTypa MepcenTpoHa U CrielHabHbIe (YHKIUH JUTS CO3/IaHuUs TIEPCENITPOHA, HACTPOHKH
€ro BECOB U CMELICHUI.

9. JInnelriHble HEUPOHHBIC CETH.

10. [Toctpoenue u o0yyeHue JIMHEHHbBIX ceTel s KilacCu(pUKaluK BEKTOPOB, JINHEHHOMN
ANMPOKCUMAIIUH, TTPECKA3aHMsI, CICKECHUS U PUIbTPAIIH CUTHAIOB, HACHTU(DUKAIIUN 1
MOJICJINPOBAHUS TUHEHHBIX CUCTEM.

11. PaguanbHble 0a3uCHBIE CETH OOILEro BUA.

12. ApxuTeKTyphl pauaibHBIX 0a3UCHBIX HEHPOHHBIX CeTel 00ILero BUIa U CrelHaIbHbIe
(GYHKIUM IS MX CO3/1aHUSI U aBTOMAaTUYECKOW HACTPOIKU BECOB M CMELICHU.

13. IlpuMeHeHue paguaibHbIX Oa3UCHBIX HEUPOHHBIX CeTell 1S Kiaccu(pUKaIui BEKTOPOB U
anmnpoKCUMaluy (QyHKIUH.

14. Pagunansasie 60asucusle cetd Truia GRNN.

15. IIpumenenne GRNN ceteit as pemenns 3aga4 00001IEeHHON perpeccuu, aHalln3a

BPEMEHHBIX PAJOB U alllIPOKCUMALUU (PYyHKIUH.
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