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1. Poan AUCHHUIIIIMHBI «OCHOBBI TCOPUHU ABTOMATHYECCKOI'0O YIIPABJCHUNA> B q)opMI/IPOBaHI/II/I KOMIIeTeHIIii BBIITYCKHHUKA:

CocraBisiionue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl

. Koxn MHauKaTOphI K0CTHKEHHs] KOMIIeTeHIHii o
JJeMeHT 00pa3oBaTeILHOMI KOMIIETeHIHii)
Cemectp KOMIIETEHIUH HanmeHoBaHue KOMIIETEHIH
NPOrpaMMbl Kon HanmenoBanue MHAMKATOPA
Kon HaumenoBanue
HMHIUKATOpa JAOCTHKEHHS
OTIK(Y)-3.3B4 Brianers MeTogaMu OCTPOEHUS! CTPYKTYPHBIX
AHaIH3UpPyeT PeXUMBI PabOTHI CXEM CHCTEM YIPABJIEHUS U CIIOCOOaMHU UX
3JIEKTPOHHBIX YCTPOUCTB peoOpa3oBaHust
Crioco6eH HCTIoNb30BaTh Pas3IYHbIX TUIIOB, UCIONB3YET YMeTb BBILIOJIHSATS MATEMATHYECKOE OIIHCAHNE
OCHOBBI TEOPUN METO/Ibl aHAJIN3a U 3HAHHE UX PEKUMOB pa60TI>I " OHK(Y)-3.3Y4 DJIEMCHTOB CUCTEM asromamqecxovro
OIIK(Y) -3. N.OIK(Y)-3.3 aBjieHUs B qUddepeHranbHOIL
yup: A PeHIL >
aBTOMATHYECKOTO 8 MOJIENINPOBAHUS IIEKTPUIECKUX XapaKTEePUCTHUK [UIS TIOCTPOSHUS

yIpaBJIeHHs

mernei u DJIEKTPUYIECKUX MaIllInH

OIIEPATOPHON U YaCTOTHOM (opmax

DJICKTPOTEXHUYCCKUX CUCTEM

OIK(Y)-3.334

3HaTh KIaCCU(UKALUIO CHCTEM
ABTOMATHYECKOTO YIPaBJIECHHS, CIIOCOOBI
COCTaBJICHUS X (PYHKI[MOHAIBHBIX CXEM,
OOBACHATH MPUHLMI IEHCTBUS IPOSKTUPYEMbBIX
CHCTEM aBTOMAaTHIECKOI'0 yIpaBIeHHs

2. Iloka3zareau u METO/JAbI OLICHUBAHUA

Ilnannpyemble pe3yJIbTaThl 00yUeHHUs M0 TUCHUILINHE Hunukarop
Kon HaumenoBanue JOCTHKEHHSI
KOMIIeTeHIUN
P 1 [TpuMeHSTh 3HAHUS O KJIACCH(DHUKAINU CUCTEM aBTOMATHUYCCKOTO YIIPABICHHUS JJIS COCTABICHHS ()yHKIIMOHAIBHBIX CXEM MPOCKTUPYEMBIX CUCTEM N.OIIK(Y)-3.3
yIpaBJIeHUs
P12 ITpumensTH cCIOcOOB! IPe0Opa30BaHMsI CTPYKTYPHBIX CXEM CHCTEM YIPaBICHUS N.OMK(Y)-3.3
PJ13 BhITIONHSATE MAaTEMAaTUYECKOE OMTMCAHNE DJIIEMEHTOB CHCTEM aBTOMATHUYECKOTO YIIPABJICHUS B Pa3IMUHBIX (hOpMax 3amucH N.OIIK(Y)-3.3
1. Tloka3aTesin M METOJbI OLICHHBAHHS
Iliiannpyemble pe3yJabTaThl 00y4€eHHUsI 110 THCHUTIIHHE Kox unaukaropa HaumeHoBanue pa3iena Metoabl oleHHBaHUS
Kox HaumenoBanue JOCTHUKEHUS JHCIHIITHHBI (o1eHOYHBIE MEPOTIPUATHS)
KOHTPOJHPYeMOii
KOMIIETeHIMHU (UJTU ee
4aCTH)
PO 1 [IpuMeHATh 3HAHUS O KITACCH(PHUKAIINU CHCTEM H.OIK(Y)-3.3 Paznen 1. OcHoBHble OHATUsL 0 | OTIeHHBaHHE JTA00PATOPHOH
ABTOMATHYECKOTO YIPABICHUS JISI COCTABICHHUS CHCTEME aBTOMAaTHIECKOTO paboThl,
(YHKIIMOHATBHBIX CXEM MPOCKTUPYEMBIX CHCTEM YIIPABICHUS yIpaBJICHU VIHAMBHYAIBHOE 3aJaHHE
P2 [TpumensTh criocoObl IpeoOpa30BaHUs CTPYKTYPHBIX CXEM N.OIIK(VY)-3.3 Paznen 2. IpuHuumns OnenuBanve 1a00paTopHOU
CUCTEM YIIPaBIICHHUS MMOCTPOCHHUSI CUCTEM paboThl,
ABTOMATHYECKOTO YIIPABICHHUS VIHAMBHYAIBHOE 3a/JaHHE
Pazgen 3. YcroiiunBocTh




CUCTCM aBTOMaTHUYCCKOI'O

yIIpaBICHU
PJI3 BrImonHsATE MaTEMaTUYECKOE OMTMCAHUE IJIEMEHTOB CUCTEM N.OIIK(Y)-3.3 Pazgen 2. [TpuHLUIIBI OrnenuBanue 1a00paToOpHOU
ABTOMATHYECKOTO YIPABICHUS B PA3ITUYHBIX (popMax 3amucu TOCTPOEHHSI CUCTEM paboThI

ABTOMATHYECKOTO YIPABJICHHS
Pasgen 3. YcroitunBocts
CHCTEM aBTOMATHYECKOTO
yIpaBICHUS

2. Ixaja oueHUBAHUSA
[Topsiokx opraHu3anyy OLEHUBAHUS PE3yIbTaTOB O0OyUEHUSI B YHUBEPCUTETE PErilaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMAaTUBHBIM aKTOM —
«Cucrema OIIEHMBAHMSI PE3YNbTATOB 00y4YeHHs B TOMCKOM MoONUTEXHHUYECKOM yHuBepcutere (Cuctema olleHHBaHUA)» (B ACHCTBYIOLICH peaaKIum).
Hcnonb3yercss OalIbHO-PEUTHHIOBAsl CHCTEMa OICHHBAHHUS DPE3ylIbTaTOB OOydeHHs. MToroBas oreHka (TpaauIlMOHHAs W JUTEpHAs) 1O BHUJIAM
yuebHoU gestenpbHocTH (M3yuenue aucuuiumH, YWPC, HUPC, kypcoBoe mnpoekTUpoBaHUE, MPAKTUKHU) OMpeleisieTcs CyMMOW OalioB IO
pe3yJsibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluy (MTOroBast peTUHroBasi oleHka - MakcumyM 100 OamioB).
Pacnipeniesienrie OCHOBHBIX W JOMOJHUTENBHBIX OallJIOB 32 OIEHOYHBIE MEPOMPHSTHS TEKYIIEr0 KOHTPOJS M MPOMEKYTOYHOH aTrTecTaluu
YCTAHABJIMBAETCS KaJ€HIapHBIM PEUTHUHI-TNIAHOM JUCIUIUINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOIHEHHUS CooTBercTBHE
3aJJlaHUA Tpaﬂl/llll/IOHHOﬁ OIICHKE Onpeneneﬂne OUCHKH
90%+100% «OTIUIHO» OTnuyHOE TOHUMAaHKE TIPeIMEeTa, BCECTOPOHHUE 3HAHNUS, OTJINYHBIE YMEHUS U BJIaJ€HUE ONBITOM MIPAKTUYECKOI AesITeIbHOCTH,
«3a4TeHo» HEO0OXOAMMbIE PE3YJIbTaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAKCUMAJIbHOMY
70% - 89% «XoporIo» JlocTaTo4HO MOJIHOE TIOHUMAaHHUE MPEIMETa, XOPOILUe 3HAHUS, YMEHHS M OIBIT MPAKTUYECKOM JIeSITeIbHOCTH, HEOOXOJMMbIE PE3YJIbTaThI
«3a4TeHO» 00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM OAIlIOB
55% - 69% «Y 1OBIL.» [Tpuemnemoe MoHNMaHUE NIPeAMETa, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS 1 ONBIT NPAKTHIECKOH AEATEIHHOCTH, HEOOXOIUMbIE PE3yIbTaThI
«3a4TeHo» 00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM OalIoB
0% - 54% «HeymoBi.» PesynbraTel 00y4eHUs He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUAM
«Hezauer»
[xama 17151 OLIEHOYHBIX MeponpUsITHI ¢ depeHITMPOBAHHOTO 3a4eTa/3aueTa
% BbINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/laHUl PK3aMeHa 0aJL1 TPAAULMOHHOIN OLleHKe Onpenenenue ouenKu
90%+100% 36 +40 «OTIIIHO» OTnugHOE TOHMMAaHKE TIPEAMETa, BCECTOPOHHNE 3HAHNUS, OTJINYHBIE YMEHUS U BIaJ€HHUE OIBITOM IIPAKTUIECKOM NeATeTbHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00ydeHHs cOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM OAIIOB, OJIM3KUM K MAKCHMAIbHOMY




70% - 89% 28 +35 «Xopomo» JlocTaTouHO MOJIHOE MOHUMAaHUE IIPEeAMETa, XOPOIINE 3HAHH, YMEHUS U OIBIT IPAaKTUUECKOM JesTeNbHOCTH, HEOOXOAUMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 2227 «Y IOBIL» [MpueMireMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIGHBIC 3HAHMS, YMEHHUS U OTIBIT MPAKTHICCKOH NesITeTbHOCTH, HEOOXOANMEBIE
[pe3ynbTaThl 00y4eHNs ChOPMUPOBAHEL, KAYECTBO HEKOTOPHIX N3 HUX OIIEHEHO MUHUMAJLHBIM KOJIMYECTBOM 0aJlIoB
0% - 54% 0+21 «Heymosi.» PesynbraTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBaHHUSIM
55% +~100% | 55+ 100 «3adTeHO» PesynbraTel 00y4eHHs COOTBETCTBYIOT MUHUMAJIHFHO TOCTaTOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «He 3agareHo» | Pe3ynbpTarhl 00yueHHsI HE COOTBETCTBYIOT MHHUMAIBHO JOCTATOYHBIM TPEOOBAHMAM

3. IlepeyeHb THNOBBIX 3aaHUIA

OueHo4HbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. Omnpoc-nomyck Kk 1abopaTopHOn
pabote

Bomnpocsl
1. Ha3zoBuTe OCHOBHOW OTJIMYMTEIIbHBIN TPU3HAK MEPEAATOUHBIX (PYHKIMN AU(PEpEeHITPYIOIIETo U

MHTETPUPYIOIIETO 3BEHA.

Chopmymupytite mousitie u onpenenerne JIUX. Ux cBoiicTa misa nmpakraueckoii oneHku CAY.

ChopmynupyiiTe NOHATHE XapaKTEPUCTUUECKOTO YPaBHEHHSI, METOIMKA €TO BBIBOJIA.

4. llepeuncnuTe OCHOBHBIE NIPUHLIMIIBI BEIYUCICHUS IEPEJATOUHBIX (DYHKIUH 110 CTPYKTYPHOU cCXeMe
3aMKHYTOU CHCTEMBI.

5. HazoBuTte oTIMYHUTENBHBIN IPU3HAK NTEPEAATOUYHBIX (YHKINH aeproIuiecKOro U HHTETPUPYIOIIETO
3BEHA.

wmn

2. Omnpoc-3amura 1o J1abopaTopHO
pabore

Bomnpocsl
1. CocraBbte qudpdepeHnnan-HOe ypaBHEHHE B CTaHAAPTHOM BHe Ui R-L nienu nocTosHHOro ToKa.

T, cunTtas BEIXOJHBIM HANPSHKEHUEM MaICHUE HANIPSHKEHUS HA MHIYKTUBHOCTH L.

2. CocraBbTe quddepeHmanbHoe ypaBHEHUE B CTaHAApTHOM BHjie 1t R-C 1ienu mocTosSHHOTO TOKa.
3anumute ypaBaenue npu X=U;, y=U, nis HanpspKeHUs Ha BBIXOJIE I B CTAHIAPTHOM BHJIC, CUUTAS
BBIXOJIHBIM HATIPSDKEHUEM TaJICHUE HanpshkeHus Ha R.

3. NuguBunyansHoe 3ananue 1

Ilpumep
1. Jlano ypaBHeHHE: (ap2 +bp+2)y(p) =CU (p)

[TocTpoiiTe pa3BepHYTYIO CTPYKTYPHYIO CXEMY C OTOOPaKEHHEM KaXKIO0T0 CIAraeMoro XapakTepuCTHYECKOTo
MOJIMHOMA.
2. Ha ocnose ypasuenus W (p) = K(1+ Ty p)(L+ Tp p) uso6pasuts Bux JJAUX c Bbiznenenuem Ha rpaduke

napametrpoB K, 71 u 1.

3anumute ypaBHeHue npu X=U, y=| mia HanpspkeHUs Ha BBIXOJIE 1IEMU B CTAHAAPTHOM BHJIE C BhlAcIeHneM K U




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

3. Ha ocuoe ypasuerms W (p) = K(1+T,p?)(1+T, p?) u3o6pasuts sux JIAUX ¢ BeiecHreM Ha rpaduke
napameTpoB K, 71 u T».

4. NunusuayansHoe 3aanue 2

Ipumep
1. CdopmynupyiiTe NIPUHIMIT PETYTUPOBAHUS 110 OTKJIOHCHUIO: HA3HAYCHUE, IOCTPOCHUE, IIPUHITHIT
JeHCTBUSL.

2. Ha ocnose ypasuenust W (p) =L+ T, p)/(1+ T, p) nusoGpasure Bux JIAUX c BoineneHneM Ha rpaduke
napameTpoB K, 71 u T».
3. TlousTre yacToTHOM (GyHKIMU. Pa3HOBHIHOCTH YaCTOTHBIX (DYHKIMM, X HA3BAHUS M OCOOEHHOCTH.

4. TlpexncraBuThb BeIpaskeHHE \\/ (P)= L B CTaH/JAapTHOM BHJE, BeIAENUTh mapameTpel K u T.
r+LP

1. Metoanyeckue yKa3zaHus Mo npoieaype oueHUBaAHUS

OneHoYHbIe MEPONPHUATHS

IIpouenypa npoBeeHusi OLEHOYHOT0 MEPONPHATHS M HEO0X0AMMbIe MeTOANYeCKHE YKA3aHUSI

1. OrieHuBaHKE J1TA0OPATOPHOM
paboTsl

OnennBanme 1a00paTOPHON pabOTHI BKIIIOYAET:

e OrueHKa 32 BBITIOJHEHHE JIAOOPATOPHOM padOTHI M MPEJCTABICHUE OTUETA,
e Oruenka 3a 3amuTy J1abopaTopHoOl padOTHI.

B xone BbImodHEHUs J1abOpaTOpPHOM paboThl OOydarompecss MPOBOAST HEOOXOIUMBIE HCCIEeJOBaHUS,
3aIONHSIOT TaONHIBI, CTPOSAT TpadUKH W 3aBEpIIAIOT HamUcaHue oTdera BhIBogamH. OTdeT 1o nabopaTopHoOn
paboTe pa3Meniaercs B 3NMEKTPOHHOM Kypce /ISl OllEHUBAHMS.

Otuer 10 j1ab0opaTOpPHON paboTe TOJKEH COACPIKATS:

TUTYyIBHBIH JIACT.

Lens paboThL.

[lepeuens 000pyIOBaHUS.

Hccnenyembie cXeMbl.

Pe3ynbpTaTel uccnegoBaHuil.

Heo0xomumble rpaduaeckre IOCTPOSHUS U PaCcUYeThl.
BrIBOIBI, BKITIOUAIOIIHE B c€0sl aHAIIN3 TIOTYUYSHHBIX JIaHHBIX.

Nook~wbhE

Otuer goikeH ObITh 0OPMIIEH B COOTBETCTBUH ¢ npaBuiamu Crannapra TITY.
Kputepun onenuBanus:
e OTyeT COOTBETCTBYET COJACPKAHHUIO M IPpaBHjiaM O(GOPMIICHHUS, pAcUeThl BBIIOJIHEHbI BEPHO U B ITOJIHOM
00beMe, BBIBOJIBI 10 pas3zieiiaM MPEACTaBICHbBI B IIOJTHOM 00beMe U COOTBETCTBYIOT TemaTuke — 0.9-1.
e Ortuer odopMileH C HEOONBIIUMHU HEJOCTATKAMH, PACUYETHl BBITIOJHEHBI BEPHO W B IOJHOM 00OBEME,
BBIBOJIBI 110 pa3/iesiaM MPEJICTaBIEHBI B HEIOCTATOYHOM 00beMe, HO cooTBeTCTBYIOT TeMaTuke — 0.7-0.89.
e Ortuer oopmIIeH C Cephe3HBIMH HEJOCTAaTKaMH, PacUeThl BBHITIOJHEHBI HE BEPHO, BBIBOJBI IO pa3zesiaM




OneHoYHBIC MEPONPHATHS

IIpouenypa npoBeaeHns OLIeHOYHOT0 MePONPHUSITHSI U HEO0X0AMMbIe METOAUYECKUE YKAZaHUS

OpeaACTaBJICHBI B HCJOCTATOYHOM O6’I>CM€, HE COOTBCTCTBYIOT TCMATHUKE, 6o OTCYTCTBYIOT MMOJTHOCTBIO —
0.55- 0.69.

3amuTa 1a60paToOpHOM PabOTHI MPOBOAUTCS B Ay TUTOPHH B YCTHOW/ MMChMEHHON (JOPME B ayAUTOPHUU.

Kpurepuu omeHKH 3amuTh JJa00paTOpHON PabOTHI:

e OrmiMYHOE TOHWMAHHWE TEMBI, BCECTOPOHHHE 3HAHUS, OTJIMYHbIC YMEHHS U BJIAJCHHE OIBITOM
MPAKTUYECKON JIEATENPHOCTH, HEOOXOIUMBIE pPEe3yNbTaThl O0y4YeHUs CGHOPMHUPOBAHBI, WX KadecTBO
OIICHECHO KOJMYECTBOM 0aJUIOB, OJM3KUM K MakcumaibHOMy — 0.9-1.

e JloCTaTOYHO TOJHOE TIOHUMAHHE TEMBbI, XOPOIINE 3HAHUS, YMEHHUS M ONBIT MPAKTHYCCKOW JEATEIHLHOCTH,
HEOOXOJUMBIEC PE3yJIbTaThl O0Yy4YCHUsS C(HOPMUPOBaHBI, KAYeCTBO HU OJHOIO U3 HUX HE OIICHCHO
MHHHMAaJIbHBIM KojnuecTBoM OayutoB — 0.7-0.89.

e [lpuemiieMoe TOHUMAaHHE TEMBI, Y/IOBJIICTBOPUTEIILHBIC 3HAHHSA, YMEHHS U OIBIT PAKTUYCCKOH
JIESTSIILHOCTH, HEOOXOJUMBIC Pe3ybTaThl OOy4eHHUS C(HOPMHPOBAHBI, Ka4eCTBO HEKOTOPBIX W3 HHX
OLIEHEHO MUHUMAJILHBIM KosmnuecTBoM OaiutoB — 0.55- 0.69.

WNHnuBuayansHOE 3a1aHUE

Kpurepuu ouenku:

e OrmiMYHOE TOHWMAHHUE TEMBI, BCECTOPOHHHE 3HAHUS, OTIMYHBIC YMEHHS U BIAJCHHE OIBITOM
MPAKTUYCCKOW JICATCTHHOCTH, HEOOXOMUMBIC pEe3ylbTaThl OOY4eHHUsS COHOPMHUPOBAHBI, HX KadecTBO
OLIEHEHO KOJIMYECTBOM 0aJIoB, OJM3KUM K MakcumaibHoMy — 0.9-1.

e JlOCTaTOYHO TOJIHOE TOHUMAHUE TEMbI, XOPOIIME 3HAHUS, YMEHHUS M OIBIT MIPAKTHYECKON JEATCIBLHOCTH,
HEOOXOJUMBIEC PE3YyJIbTaThl O0Y4YCHHS C(HOPMUPOBAHBI, KAYeCTBO HU OJHOTO M3 HHX HE OIEHCHO
MHHHMAaJIbHBIM KojnuecTBoM OayutoB — 0.7-0.89.

e [lpuemiemoe MOHMMAaHHWE TEMbI, YJOBJICTBOPHUTEIbHBIC 3HAHWUS, YMEHHS M OIBIT IMPAKTHUECKOM
JIESTSIIbHOCTH, HEOOXOJMMBIE PEe3yNbTaThl O0Y4YCHHsS C(HOPMHPOBAHBI, KAY€CTBO HEKOTOPHIX M3 HHUX
OLIEHEHO MUHUMAJILHBIM KosmnuecTBoM OaiutoB — 0.55- 0.69.

3auer

3ayeT OCyIIECTBISIETCS B COOTBETCTBHH ¢ [1omoskeHneM 0 MpOBEJCHUH TEKYILET0 KOHTPOJISI U IPOMEKYTOYHON aTTecTallnu
TITY. 3auer mpocTaBiseTcs M0 pe3ynbTaTaM padoThl B CEMECTPE, P YCIOBUH BHITTOJIHEHHS BCEX HEOOXOIMMBIX PadoOT.




