@®OH/I OUEHOYHBIX CPEJACTB 11O JUCHHUILJIMHE
INPUEM 2020 r.
®OPMA OBYYEHMS oynas,

ABTOMATM3ALIMS UCIIBITAHUM JIEKTPOHHBIX CPE/JICTB

HamnpasiieHne noJroToBKH/
CHENHATBHOCTD
OOpazoBarebHas IporpaMMa
(HampaBiieHHOCTH (IIPODHIIB))
Cneczozzanmms

YpoBenb 00pa3oBaHus

Kype
TpynoeMKoCTh B KpeauTax
(3a4eTHHIX EIMHHUIAX)

3aBenyroumii kadeapoii -

pykoBojuTenb OTeneHus
PykoBoautens OOII

[TpenonaBatens

15.03.04 ABToMaTH3AHS TEXHOJOIHYECKHX NPOLECCOB H NMPOH3BOACTB

ABTOMaTH3aLHUA CBApPOYHBIX MPOLECCOB H NPOU3BOJACTB

BbICIIEEe 0Opa3oBaHue - OaKalaBpHaT

4+ | CEMECTP W

v/l I1.®. Bapanos

/%f/ ol A A.A. Tlepmuna
L b4 I1.®. bapanos
C/ <

2020 .




1. Poan AUCIHHUIIIMHBI «Opraﬂmaunﬂ U IIJIAHUPOBaHUE NIPOU3BOACTBA» B (l)OpMI/IPOBaHI/II/I KOMIIeTeHI M BBIIIYCKHHUKA:

Kon CocraBJsiionge pe3yabTaTOB 0CBOCHHUSI (IECKPHITOPHI KOMITETeH I{Hif)
KOMITETEH
- HaunmeHoBaHMe KOMITETEHIIUA
Kon HaumeHnoBaHue
[K(Y)-6.B4 Bitaiets HaBBIKOM TMArHOCTUKHU COCTOSIHUSI KOHCTPYKLIIUM U yCTPOUCTB
CrocobeH TMPOBOAWTH JHATHOCTHKY COCTOSIHHAS |
TIK(Y)-6 JMHAMHUKH TTPOU3BOACTBEHHBIX O0BEKTOB MPOU3BOJICTB TIK(Y)-6.Y4 Ymers MPOBOJUTH IMATHOCTHKY HAJEKHOCTH M IPOTHO3MPOBATH OTKA3bI
C HMCIIOJIB30BAHNEM HEOOXOIMUMBIX METOMOB U CPEICTB KOHCTPYKIIMM M YCTPOUCTB
aHaJm3a
TIK(Y)-6.34 3HaTI)v YHCIEHHBIE METOABl aHadM3a HaJSKHOCTH KOHCTPYKIHMH WU
YCTPOMCTB
CniocobeH y4acTBOBaTE B paboTax Mo MOZENMPOBAHHIO TIK(Y)- 19.B4 Bnamerp HaBBIKOM TPUMEHEHHS aBTOMATH3WPOBAHHBIX  CPEACTB
MPOTYKIIHH, TEXHOJIOTUYECKUX MIPOIIECCOB, : KOHTDOJIS M MATHOCTHKH
MPOU3BOJICTB, CPEICTB M CHCTEM aBTOMATH3allUH,
KOHTPOJIS, JIUATHOCTHKH, WCIBITAHHHA W YIPaBICHUS
YMerh Ha3Ha4YaTh aBTOMATH3MPOBAHHBIE METONLI  KOHTPONS |
NPOIIECCAMH, JKHU3HEHHBIM IukiaoM npoxykuuu u ee | IIK(Y)- 19.Y4 JMATHOCTHKH B IPOH3BOICTBE
IK(Y)-19 | xagecTBOM ¢ HMCIONB30BAHMEM COBPEMEHHBIX CPEICTB
ABTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS, o
pa3paboTKe ajJrOPUTMHUYECKOrO0 U MPOrPaMMHOIO
ofecrieueHis CPEICTB 1 cHCTeM apToMaTH3ALAH M | TIK(Y)- 19.34 3HATh QITOPUTMHYECKOE KM MPOTPAMMHOrO OOECIeueHHEe CPEICTB

yIpaBiIeHHs IPOLIECCAMU

KOHTPOJIA U AUarHOCTUKH

2. IMToka3zaTeau ¥ MeTOALI OLEHUBAHUSA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs N0 JUCIHMILIHHE

Koa xoHTpoanpyemoii

HaunmenoBaHue pa3zgena MeToabl OLleHUBAHUS

Koa HaumenoBanue KOMIIETEeHIHH (WU ee JHMCIHMITHHBI (oueHOYHbIEe MEPONPHSATHS)
4aCTH)
[IpuMeHsATh MOMTyYEeHHbIE 3HAHUS IS PEIICHUS TIK(VY)-19 Paznen (momyns) 1. 3amuTa 1a00opaTOPHBIX padoT
PJI-1 | umxeHepHbIX 3a1a4 pH pa3paboTKe, MPOU3BOICTBE U OCH"OBI:I TEOPUU DK3aMeH
OKCIUTyaTallid COBPEMCHHbBIX aBTOMATHU3WPOBAHHBIX HaJC)KHOCTHU




CUCTEM, (B TOM YHCJIC I/IHTGJ'IJ'ICKTyaJ'IBHBIX) )41
paHI/IOSHGKTpOHHOI‘/II anrmnapaTrypsl ¢ UCIIOJIb30BaAHUEM
TEXHOJIOT UM MHPOBOI'0 YpOBHs, COBPEMECHHBLIX
WHCTPYMCHTAJIbHBIX U ITPOI'paMMHBIX CPEACTB

BrInonHITh HHXKEHEPHBIC PACUETHI M aHAIU3 W3S IK(Y)-6 Paznen (momyns) 1. 3ammuTa 1a00paTOpPHBIX padoT
PJI-2 PaJMO3IEKTPOHHOM anmapaTypbl U aBTOMAaTH3UPOBAHHBIX OCH“OBBI TEOPUH dK3aMeH

CHUCTEM METOJIOM KOHEUHBIX 3JIEMCHTOB C IPUMECHECHHUEM HaaEKHOCTH

I10.

[IpUMEHSATh SKCIIEPUMEHTAIIbHBIC METO/IbI OI[EHKU TK(Y)-6 Paznen (Moaynp) 2. 3ammuTa 1a00paTOPHBIX padoT

Ka4ecTBa, HAJICKHOCTH 1 OE30ITaCHOCTH Merozp! MOBBIIIEHHS JK3aMeH
PJT-3 PaJMO3JIEKTPOHHOM anmapaTypbl U aBTOMAaTH3UPOBAHHBIX HaJE&KHOCTH YCTPOUCTB U

CHCTEM C I1I€JIbI0 IIPOBEPKH UX COOTBETCTBHSI 3a1aHHBIM CHUCTEM, IKCIUTyaTallMOHHAS

TpeOOBaHUSIM. HaIEKHOCTh TEXHUIECKHIX

CHCTEM
AHanmu3upoBaTh U 0000MIaTh HAYIHO-TEXHIUIECKYTO TK(Y)-19 Paznen (Momxyns) 2. 3ammuTa 1a00paTOPHBIX padoT

WH(POPMAITUIO, TIEPEIOBOI OTEUECTBEHHBIN U 3apyOSIKHBIN
OIBIT B 00JIACTH TEOPHH, IPOCKTUPOBAHMSL, TIPOM3BOACTBA
M SKCIUTyaTaIllMH KOMITJIEKCa TEXHMYECKUX CPEJICTB,
NPUHUMATH Y9acTHe B KOMaH/ax Mo pa3paboTke n

Meroan! HOBBIIIEHUS
HaJIEXHOCTH YCTPOUCTB U
CHCTEM, SKCILTyaTallMOHHas
HaJ&KHOCTh TEXHUYCCKIX

DK3aMeH

CUCTEM

IKCIUTyaTallMH TAKUX YCTPONCTB M CHCTEM

[Topsiiox opraHu3alMi OLIEHUBAHUS PE3YIbTATOB OOYYEHHS B YHUBEPCUTETE PErilaMEHTHUPYETCS OTACNbHBIM JIOKATbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlleHHBaHUS pe3yabTaTOB 00y4eHHsI B TOMCKOM MOJIUTEXHUYECKOM yHUBepcurere (Cuctema oneHUBaHUS)» (B ICHCTBYIOLIEH pEaKIIIM).
Hcnonb3yetcs OamipHO-peUTHHTIOBAsE CUCTEMA OLICHUBAHUS Pe3yIbTaToB 00yueHus. MIToropas oreHka (TpaJullHOHHAS U JTUTEPHAs) 110 BUAAM y4eOHOI
nestenbHOCTH (M3ydenne quciuiuind, Y UPC, HUPC, kypcoBoe mpoeKTUpOBaHUE, IPAKTHUKH ) ONIPEACIISICTCS CYMMOU 0alIoB 1O pe3yibTaTaM TEKYIIEro
KOHTPOJISL U TPOMEKYTOYHOM aTTecTanuy (MTOroBasi peUTHHroBas omleHka - MakcuMym 100 6amioB).

PaCHpeI[eJ'ICHI/IC OCHOBHBIX H JOIIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICI'O KOHTPOJIA U HpOMe)KYTO‘{HOI;'I aTTeCTalnu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PCKOMGHI[yeMaH mKaJla JJIs1 OTACJIbHBIX OIICHOYHBIX Mepoan/anﬁ BXOIHOT'O ¥ TCKYIICTO KOHTPOJISA

% BBINOJIHEHHSI CooTBercTBHE
. Onpeaenenue OLEHKH
3a]aHusT TPaAULHOHHOM OLIEHKe
90%+100% «OTIIIHO» OTnnyHOE TOHMMAHKE TIPEMETa, BCECTOPOHHUE 3HAHKSA, OTIMYHBIC YMEHHMS M BIaJICHUE OIBITOM IPAKTUYECKOH JeITebHOCTH,
HEoOXOANMBIE Pe3yNbTaThl 00ydeHHs C(hOPMUPOBAHBI, UX KAUECTBO OI[CHEHO KOIWYECTBOM 0aJUIOB, OJIM3KHM K MAKCUMAILHOMY
70% - 89% «Xopomo» JloctaTouHO TOTHOE TOHUMAaHUE MPEIMETa, XOPOIIHE 3HAHNS, YMEHHS U OTIBIT IPAaKTHIECKON ESITENbHOCTH, HEOOXOJJMbIE PE3YIbTATHI
00y4eHus cOopMHUPOBAHBI, KAYECTBO HU OTHOTO M3 HUX HE OI[EHEHO MUHUMAIbHBIM KOJIMYECTBOM OajlyIoB




55% - 69% ((YI[OBJ'I.» HpI/ICMJ'IeMOC MMOHMMAaHUC MPeaAMETA, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U OIBIT HpaKTI/IquKOI\/‘I JACATCIIBHOCTH, H606XOZ[I/IMLIG PE3YIbTATHI
06y‘leHI/I${ C(l)OpMI/IpOBaHLI, Ka4€CTBO HCKOTOPLIX U3 HUX OLUCHCHO MUHHUMAJIbHBIM KOJIMYECTBOM GaiioB

0% - 54% «Heynosn.» Pe3ysnpraTel 00y4eHUs] HE COOTBETCTBYIOT MUHHUMAJIBHO JOCTATOUYHBIM TPeOOBaHUSIM

[ITkaJia Ju1si OLICHOYHBIX MEPOIPUATHI dK3aMEHA

% BBINOJTHEHHS JK3aMeH, CooTBercTBHE
32 aHMIi IK3aMeHa 0an TPaAHIHOHHOIi OlleHKe Onpeneaenne onenkn
90%+100% 18 +20 «OtnuyHO» OTnu4HOE MOHUMaHKE TpeIMeTa, BCECTOPOHHUE 3HAHUS, OTIINYHbIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTHUECKON JAEATebHOCTH,
HEeoOXOIMMBIE Pe3yNIbTaThl 00yueHus! c(hOPMHUPOBAHBI, UX KA4ECTBO OIIEHEHO KOJIIMYECTBOM 0aJlIoB, OIM3KUM K MAaKCHMAIILHOMY

70% - 89% 14+17 «Xopomo» JloctaTouHO NOJTHOE TOHUMAaHHUE MPeIMETa, XOPOINe 3HAHUSI, YMEHHS U OTIBIT IIPaKTUIECKON JESTEIbHOCTH, HEOOX O/TUMBIC
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HU OTHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMUECTBOM OaljioB

55% - 69% 11+13 «Y 10BI.» [TpueMiieMoe MOHMMaHUE NPEMETA, YIOBIETBOPUTEIILHBIE 3HAHNSI, YMEHHS U OIBIT MPAKTUYECKOHN NIESITEIbHOCTH, HEOOXOTUMBbIE
[pe3yNbTaThl 00y4YeHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OajioB

0% - 54% 0+10 «HeynoBn.» Pe3ynbTaThl 00yueHHs: HE COOTBETCTBYIOT MUHUMAIIBHO JJOCTATOYHBIM TPEOOBaHUSIM

3. IlepeyeHb THMOBBIX 3aJaHUIA

Hpugoaﬂmca npumepovl nunoeoblx KOKMpOJbHbLX 3a0aHULL NO OUYECHOUHBIM MEPONPUAMUAM
OneHoYHbIE MEPONPHSATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 3aIaHHi

1. 3ammTa 1abopatopHoi paboTel | Bompocst:

OCHOBHBIE IOHATHSA U OTIPECIICHNS TEOPUH HAIEKHOCTH.

[TokazaTeny 1 HOMEHKJIATypa IOKa3aTelel Ha/Ie)KHOCTH.

OOBeKT, 371€MeHT, cucTeMa. XapaKTePUCTUKU COCTOSHUS 00BEKTa.

KonmuecTBeHHbIE XapaKTEPUCTUKU TEOPUH HAJIEKHOCTH.

Bupbl HanéxHOCTH. BUABI M XapaKTEepHCTHKH OTKAa30B.

OCHOBHBIE CTATUCTUYECKHE MOJICTH TEOPUU HATCKHOCTH.

HopmanbHoe pacnpenenenue (pacnpenenenue ["aycca).

OKkcnoHeHLMalbHoe pacnpenenenue. Pacnpenenenue Beiibymnna. Pacnpenenenue Panes.

I'amma-pacnpenenenue. Pacnpenenenue [Tyaccona. Jlorapudmuueckoe pacnpenencHue.

0.  OcHOBBI MaTEMAaTUYECKOTO0 ONMMCAHUS HAJIE)KHOCTU TEXHUYECKUX CUCTEM.

1.  Pacuer noka3aresneil HaJIe’KHOCTH TEXHUUECKUX CUCTEM.

12. Maremaruyeckuii ammapat, IpUMEHSIEMbI JUIsd omnpesaeeHus nokasareneil HagesxxHoctu. Coop,
aHanmu3 U 00pabOTKa JaHHBIX O HAJEKHOCTHU: TUIAHUPOBaHKUE HAOIIOACHUN; TOPATIOK U METOJUKA
CTaTUCTHUYECKOH 00pabOTKH, MPOBEPKU KAUeCTBA UCXOAHBIX TaHHBIX.

13. HanexxHOCTh MpOTpaMMHOTO 00eCeueHHs.

14. MaremaTtuyeckoe onucaHue HaJIe)KHOCTH KOMIIJIEKCOB IMTPOTPaMM.

RRoOoo~NoO~wNE




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

15. TTokaszarenu HAIEKHOCTH YEIOBEKO-MAILIMHHBIX CUCTEM.

OK3aMeH

Bomnpoce! Ha 3k3aMeH:

RHoOoo~Nooa~wNE

13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.

0.
. Pacuer nmokazareneit HaAC)KHOCTHU TEXHUYCCKUX CUCTEM.

12.

OCHOBHBIE ITOHATHSI U OIIpCACIICHUA TCOPUU HaIlé)KHOCTI/I.

[Toka3zaTenu n HOMEHKNIAaTypa MoKa3aTeael HaJleKHOCTH.

OOBEKT, IEMEHT, CUCTEMA. XapaKTEPUCTUKU COCTOSIHUSI 0OBEKTA.

KosmmuecTBeHHbBIE XapaKTEpUCTUKU TEOPUN HAJEKHOCTH.

Buns! HanéxxHOCTH. BUABI M XapaKTEpPUCTUKU OTKA30B.

OCHOBHbBIE CTATUCTHYECKHE MOJCIIN TCOPHUHN HAACKHOCTH.

HopmanwsHoe pacnipenenenue (pacnpenenenue ['aycca).

DKcnoHeHIManbHoe pacnpeaenenue. Pacnipenenenne BeitOymia. Pacnipenenenne Panes.
I'amma-pacnpenenenue. Pactipenenenue [lyaccona. Jlorapudmudeckoe pacmipeneneHue.
OCHOBBI MAaTEMATHIECKOTI'O OITMCAHUS HAACKHOCTHU TEXHUYCCKUX CUCTEM.

MareMaTtuueckuii anmapar, IpuMeHsIeMbIH JIJIs OTIpeIeTICHHs TToKazaTenel HaaexHoct. Coop,
aHaIM3 1 00pabOTKa JaHHBIX O HA/ISKHOCTH: TUNITAHUPOBAHNE HAOIIOICHUI; TOPSIOK M METOIMKA
CTaTHCTUYECKON 00pabOTKHM, MPOBEPKU KauecTBA HCXOIHBIX JaHHBIX.

HanexxHocTh MporpaMMHOTO 00ecTIedeHMs.

Marematiueckoe onrcaHue HaJeKHOCTH KOMIUIEKCOB MPOTPAMM.

[TokazaTeny HaEKHOCTH YEJIOBEKO-MAITMHHBIX CUCTEM.

Pacuér nokazarerneit 6€30TKa3HOCTH PaJANOIICKTPOHHON anmapaTyphl.

Omnpenenenre GyHKINU pacrpeeieHUs] BpEMEHN HapaOOTKH JI0 OTKa3a.

[TocTpoeHune SMIUPHUYECKOTO PACHpPEAEICHUs] M CTaTUCTUYECKas OIEHKAa €ro IapaMeTpoB;
aNMpoOKCUMAIUs SMIMPUIECKOW TUCTOTPaMMBI TEOPETHYECKHM pacIpelielieHHEM, IpOBepKa
THITOTE3.

Pacuer xapakTepuCTHK Ha/IS)KHOCTH AIEKTPOHHBIX KOMIIOHEHTOB JUIS PEXKHMA 0)KUIAHUS.
ComnpsikeHHBIH TeII000MEH BHYTPU KOPIIYCOB 3JIEKTPOHHOH ammaparypsl B Iporpamme
Solidworks Simulation.

HcnplTanus nedyaTHOM IIIaThl HAa yAapHYo Harpy3ky B nporpamme Solidworks Simulation.
Amnanu3 ciyyaiiHbIX KoneGaHMi nedyaTHol miatel B mporpamme Solidworks Simulation.
TennoBoit pacder paauaTopa OXJaXAEHHUS C NMPUHYIUTENbHOW BeHTWsiuued B Solidworks
Simulation.




4, MeToauueckue YKa3aHud 110 nmpoueaype oucHuBaHus

OueHo4Hble MEPONIPUATHS

Hpoueuypa IPOBEACHUSA OLICHOYHOI'0O MEPONIPUATHS U HeoﬁxouuMme METOAUYCCKHE YKAa3aHUSA

1. 3amuTa 1abopaTopHOii paboThl | 3amuTa JJabopaTOpHOU PabOTHl TPOBOJAUTCS B (hOpMaTEe YCTHOTO HITM MTUCBMEHHOTO orpoca. Ompoc
BKIIIOYAIOT B CE0SI TEOPETUYCCKIE BOMIPOCHI 10 MaTepUaTy paOOThI M MPAKTUICCKHE 3a/IaHUs.
2. DK3ameH DK3aMeH BKJIIOYAET B ce€0s1 TpU TEOPETHUECKUX Borpoca . OTBETHI Ha BOIIPOCHI 3alIMCHIBAIOTCA U

NepCaaArOTCA NpenoJaBaTciit0O B IMCbMCHHOM HJIW IIEYAaTHOM BUJIC.




