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1. PoJb IHCHMILUIMHBI «YTIpaBJieHHE B OMOTEXHHYECKHX CHCTEeMax» B ()OPMHUPOBAHUM KOMIIETEHI[HIT BHIMYCKHUKA:

JnemeHT . PesyabraTel Cocrapisioniye pe3yJbTaTOB OCBOCHHS (1IeCKPUITOPHI KOMIIETEHIHIA)
o0pa3oBaTeIbLHOI Kon
Cemectp HanmeHoBaHne KOMIIeTeHIIUN OCBOEHHSI
nporpamMMsl (IMCHHUILIHHA, KOMIIeTeHI[HU 00II
npakruka, FHA) Kon HaumenoBanue
Brnaners MeTosaMu MOJIETMPOBAHUS, aHAIN3A U CUHTE3a CUCTEM YIIPABIECHHS C
OIIK(Y)-2.B7 HCTIONB30BAHUEM IPOrPAMMHBIX CPEAICTB HCCIIE/IOBAHHS U IPOCKTUPOBAHHS C
CriocoGeH BLISBIIAT IIPUIMECHEHHEM CIIeIUATN3HPOBAHHBIX TAKETOB POrPaMM IS PacYETOB MapaMeTPOB U
€CTECTBCHHOHAYUHYIO CYLIHOCTD OCHOBHBIX XapaKTEPUCTUK MOJIeNIel OGMOJIOTHYECKHX CUCTEM
po0JieM, BO3HUKAIOIIUX B X0/1€
OIIK(Y)-2 po¢hecCHOHATBHON JIeSTebHOCTH, P1 OIIK(Y)- YMeeT NpUMEHSTh METO/bl aHAJIN3a, CHHTE3a CUCTEM YIPABIICHUS, OCYILECTBIIATh
MIPUBJICKATH JUIS UX PEIICHUS 2.¥7 (hopMaIM3aLUIO U AJIrOPUTMHU3ALKIO (YHKIHOHUPOBAHKMS OHOJIOTHYECKUX CHCTEM
COOTBETCTBYIOLIHN QU3HKO-
MaTeMaTHYECKHii arnmnapar 3HaeT OCHOBHbIE TTOJIOKCHHSI TEOPHHU YIPABICHHS, MPUHIHIBI HYHKIHOHHUPOBAHUS U
OIIK(Y)-2.37 MaTeMaTHYECKHUE MOJICTIH OMOJIOTHYECKHUX CHCTEM, KIaCCH(UKALIMIO MOJIENEH 1Mo
Ynpasienne B 7 CBOMCTBAM, HCIIOJIb3yEMOMY aIlapary Mx CHHTE3a U Crelu(GUKH 00bEKTa YIPaBICHUSA

OHOTEXHHMYECKHX CHCTEMAX

CnocobeH BBINONHATE
9KCIIEPHMEHTHI 1
NK(Y)-1 HMHTEPIIPETUPOBATEL PE3YIILTATHI 110
pOBEpKE KOPPEKTHOCTU U
3(hGEKTUBHOCTH pEIICHUI

BHaueeT HaBbIKaMHU IIPOCKTUPOBAHUS yCTpOfICTB YIpaBJICHUS U paGOTBI co

MNK(Y)-1.B1
CHELUATM3UPOBAHHBIMY MTAKETAMU IIPOTPAMM
P5 IK(Y)-1.Y1 YMeeT BBIOUpPATh a/IeKBaTHBIE METOIbI TOCTPOCHUS U UCCIIEJOBAaHUS MOJIENIEH,
) MIPOMU3BOJIUTH OIIEHKY €€ aJIeKBATHOCTH
HK(Y)-1.31 3HaeT OCHOBHBIE IOHATHS U 33]]a91 00JIACTH IPUMEHEHHUS METOJIOB MaTEMaTHIECKOTO

MOJOCIUPOBAHUA U IIOCTPOCHUA MOJECIIN HA OCHOBE Ha6moaaeMbe JaHHBIX

2. IMoka3zarenu u METOAbI OIICHUBAHUA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE Koa xonTposmpyemoii
Ry pesy Y PoOJHpY HaumeHoBaHue pa3jena MeToabl OLleHUBAHUS
KOMIIeTeHIINN (MJIH ee
Kon HaunmenoBanne e JHCHUILIMHBI (O11eHOYHBIE MePONIPHSATHS)
Pazpaen 1. OCHOBHBIE OHATHS 1
PI-1 3HaeT OCHOBHBIE ITOJIOKEHHS TEOPHHU YIPABICHHS, MPUHIAIIBI OTIK(Y)-2 TIPUHIMIIB] YIPABICHUS. 3amura oTyera 1o JabopaTopHOl pabore
(yHKIMOHMPOBAHUS U MAaTEMATHYECKUE MOJIEIN OHOJIOTMYECKUX CUCTEM Pa3zpnen 5. I{udpossie cuctembt Komnoksuym
YIpaBJICHUSL.
Pa3nen 2. [Tokazatenu kauectBa CAY.
Pa3zpaen 3. Meto/p! OLIEHKH 3amura oT4eTa 1Mo JabopaTopHOit padore.
PNI-2 YMeeT MpUMEeHSTh METO/IbI aHAIN3a, CHHTE3a CUCTEM YIIPABJICHHUS, OIIK(Y)-2 e JIBT 0Lt 1 patop p
YCTOWYMBOCTH OMOTEXHUUYECKUX cucTeM | [IpeseHTarus
Brnaneer HaBbIKaMU MIPOSKTUPOBAHMS YCTPOKMCTB yIpaBICHHs U PabOTHI CO Pa3zpaen 4. TUoBbIe aaropuTMbL N
PA -3 . P P yerp ymp p TK(Y)-1 A P 3amura oT4eTa 1o JabopaTopHOit padore
CICIHATM3UPOBAHHBIMHU MAKETAMHU IIPOTPaMM yrpaBJeHus B aBroMatuueckux bTC
PIl-4 BeimonHaTe 06paboTKy M aHAIN3 JaHHBIX, MOJYYECHHBIX IIPH TEOPETHIECKUX U TIK(Y)-1 Pa3zaen 3. MeTo/1bl OLICHKH KoutponbHas pabota
9KCIEPUMEHTAIbHBIX MCCIICIOBAHUSAX YCTOWYMBOCTH OMOTEXHUUYECKUX CHCTEM | 3ammra oT4era no jabopaTopHoil padote




3. Illkana oueHnBaHUs
[Topsiok opraHu3alMy OLIEHUBAHUS PE3YJIbTATOB OOYUYEHHS B YHUBEPCHUTETE PETIAMEHTHUPYETCS OTAEIbHBIM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM —
«CucTeMa OlleHUBAHUS Pe3yJIbTaTOB 00yueHus B TOMCKOM monuTexHudeckoM yHuBepcureTe (CrcteMa OleHHBaHMA)» (B ACHCTBYIOIICH PEAAKIINM).
Hcnonp3yercss OamibHO-PEHTHHIOBass CUCTEMa OIICHWBAaHUS pe3ysbTaToB oOyueHus. MToroBas oneHka (TpaIWLMOHHAs W JIMTEpHAs) MO BHUAAM
yueOHor nesrenbHOCTH (M3ydenune nucuuruinH, YHWPC, HHWPC, kypcoBoe NpOeKTHpOBAaHHE, IMPAKTHKH) OMNPEASIIeTCS CyMMOW OalioB MO
pe3yJbpTaTaM TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHOM aTTeCTaluu (MTOroBasi peMTHHTOBast olleHka — MakcumyM 100 6amioB).

Pacnipenenenre OCHOBHBIX W JIONOJHHUTENBHBIX OAalJIOB 3a OICHOYHBIE MEPONPHUSATHS TEKYIIEro KOHTPOIS W IPOMEXYTOYHOW AaTTeCTaluu
YCTaHABJINBAETCS KAJCHAAPHBIM PEUTHHI-TUIAHOM JUCLIUIUINHBIL.

PGKOMGHI[yeMaH mKajaa aJisi OTACJIBHBIX ONCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O ¥ TCKYLICTI'O KOHTPOJIA

% BBINMOJIHEHHUS 3aJaHuA|

CooTBeTCTBHE TPAHIHOHHON OIlEHKe| OnpeneneHne OLEeHKH

90% + 100% «OTaH4HO» OTinMYHOEe NOHUMAaHHE NPEAMETa, BCECTOPOHHNE 3HAHMS, OTJINYHBIC YMEHHS M BIIAJICHUE OIIBITOM NPAKTHYCCKOH IesATeNEHOCTH
70% + 89% «Xopomoy» JlocTaTouHO MOJIHOE MOHUMAaHUE ITpeMeTa, XOPOIINe 3HAHUsI, YMEHHUS U OTIBIT NPAaKTHYECKOH JesITeNbHOCTH
55% + 69% «Y 1oBiL» [puemsieMoe MOHNMaHUE NPEIMETA, YIOBICTBOPHUTEIbHBIC 3HAHNUS, YMCHHUS U ONBIT IIPAKTHYESCKON NesTeTbHOCTH

0% + 54% «HeynoBn.» Pe3ysprarhl 00y4eHUs HE COOTBETCTBYIOT MUHMMAJILHO JIOCTATOYHBIM TPEOOBaHHSIM
[IIkana 11l OLEHOYHBIX MEPONPHUSTHI 3a4eTa
CreneHnb
COOPMHUPOBAHHOCTH CooTBeTCTBHE
bopmup Bann o OnpenesieHne OLEHKH
pe3yabTaToB TPAAUIMOHHOM OLICHKE

o0yueHunst

90% + 100% | 90+ 100 «OTmaHO» OTnMyHOE NOHMMAHKE NIPEeIMETa, BCECTOPOHHUE 3HAHUM, OTJIMYHBIE YMEHUS U BIIAZIEHUE ONIBITOM MPAKTUYECKON JEeSTEIbHOCTH

70% + 89% 70 + 89 «Xopo1o» JlocTaTouHO NOTHOE MOHMMAaHUE MPEAMETa, XOPOLIHE 3HAHHS, YMEHHSI U OMBIT IPAKTUYECKOH NesTeIbHOCTH

55% + 69% 55+69 «Y IOBILY [Tpuemiemoe MOHUMaHKE TIPEAMETA, yIOBICTBOPUTENbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOH AeITeNbHOCTH

0% + 54% 0+54 «Heynmosn.» Pe3ynpTaTel 00y4eHHs] He COOTBETCTBYIOT MHHUMAJIFHO JOCTATOYHBIM TPEOOBAHHSIM
55% + 100% | 55+ 100 «3adreHo» Pe3ynbTaThl 00y4eHHs] COOTBETCTBYIOT MUHUMAJIFHO JIOCTaTOYHBIM TPeOOBAHUSIM
0% + 54% 0+54 «He 3auteHo» | Pe3ynpTaThl 00yueHHs] HE COOTBETCTBYIOT MUHUMAJIFHO JOCTATOYHBIM TPEOOBAHUSAM

4. TlepeyeHb THNOBBIX 3aJaHMIl

OneHoYHbIe MEPONPUSITUS

IIpuMepsl TUNOBBIX KOHTPOJBHBIX 3aJaHUI

1.

Komnnoksuym

Bomnpocsr:
1. Cdopmynupyiite KpUTEpHii YCTOWIMBOCTH CHCTEMBI 110 JISMyHOBY.
Kaxk nomyuuts XxapakTepucTuieckoe ypaBHeHue?
3. Coopmynupyiite kputepuii ycroiunBocty no ['ypsuiry.

N




OueHoYHbIE MEpPONpPUATHS

HpuMepu THIOBbLIX KOHTPOJbHBIX 3aJaHUi

4. [laifre onpexeneHue kpurepus Muxaiinosa.

5. Kak nocrpouts rogorpad Muxaiinosa?

6. Kax dhopmymupyercst 4acTOTHBIH KpUTepuid ycToiunBocTr Halikucra?

7.  Kax dhopmymupyercst orapuMUIecKuii KpUTEPHH YCTOHINBOCTH?

8. Kak ompegensiercst 3anac yCTOHIMBOCTH MO JIOTapH(PMUIECKOMY KPHTEPHIO?

9. Kak crpositest acumnrorunueckue JIAUX?

10. Tlepeuunciute nmokaszarenu kauectBa CAY.

11. Yro mNOHMMAIOT MOJI CTENEHBIO YCTOMYMBOCTH M KOJICOATETHHOCTHIO?

12. TloHsATHE TUMOBOH XapaKTEPUCTHKU

13. TIpunuuns nocrpoenus KITAUX

14. Bunsi perymsatopos B CAY

15. JluHaMudeckas MorpentHocTb

16. OGecnevueHre 3a1aHHOM ANHAMHYIECKOMN MTOTPELIHOCTH B CHCTEME

17. OGecneueHre 3aJaHHON TMHAMHYECKOH MTOTPEITHOCTH B CTATHYECKOHN CHCTEME

18. Tunossle JorapupMUYECKue YaCTOTHBIE XapaKTEPUCTHKI

19. TunoBble XapaKTEPUCTHKHU JUISl CUCTEM, COJIEpPKAIUX KoJeOaTeIbHbIC 3BEHbS

20. OoOecreueHne TMHAMHYECKOH ITOTPELIHOCTH B CUCTEME ITOCPEACTBOM MPHMEHEHHSI KOMOUHUPOBAHHOTO YIIPABICHUS
21. KoppekTupyolye ycTpoicTBa, IpeHa3HaueHHbIE IS HOJIyYCHHUS JKEeTaeMBIX HIIM ONTUMAIIBHBIX CBOMCTB CHCTEMBI

[Ipe3enTanus

Temarnka npe3eHTaHN:

Crabmwmsupyromue GyHKIUH Onoiorudeckux cucreM. ['omeocrar ¥V.P. Dmibu.
TepMoperysauus 5KUBBIX CHCTEM.

Cucrema ynpasieHUs: KpOBOOOpaIIeHHEM.

CucreMa cTabnnm3anyy BETHYUHBI 3padka riasa.

MexaHU3MBI TPOrPAMMHOM PETyJISIIIHU B OHOJOTHYECKHX 00BEKTaX.
KoMITOHEeHTBI ABUTATENBHOM CHCTEMBI M 3aIIpOrpaMMHUPOBAHHBIE ACHCTBHS.
Buosornueckoe ynpasieHue.

BroTtexHn4eckne CHCTEMBI YIIPaBJIEHHs COCTOSTHUEM KHUBOTO OPTaHU3Ma
BroTtexHnueckne MeIMIIMHCKIE CHCTEMbI TePaleBTHYECKOI0 Ha3HAYCHHS

CoNG~LONE

KonrtponbHas pabora

[Ipumep 3ananus:
Omnpexnenuts k03P PUIMEHT epeaadn pa3oMKHYTOH cuctemsl, [1D koTopoit nmeeT BUA:
W(p) = K (0,005p+1) .
(0,03p+1)(0,1p+1)(T2p2+2Tep+1)
I'ne:e = 0,001;T = 0,001 c;
Xvax=<1 yra. Mun.
M=1,5;
3anatomee Bozaeiicreue =10 rpaa.
CkopocTb 3aatomiero Bo3aeiicteus =30 rpan/c
Yckopenue 3aznatoniero Bosneiicreus =150 I‘paII/CZ

3amura 1a60paTopHOi paboThI

Bonpocsr:

JlaTb onpezesieHre THIIOBOTO JTMHAMUYECKOro 3BeHa. [10 KakuM MpHU3HAKaM pa3/eNsioT 3IEMEeHThl Pa3IM4HO HU3NUECKOit TPUPOIbl HA
THUITIOBBIC TUMHAMHWYCCKHEC 3BEHbs?

2 Yto Takoe yCTaHOBUBILIMICS U IEPEXOIHOMN PEeKUMBI?

3 Yto Takoe k03P UIMEHT Nepenadn 38eHa?




OueHoYHbIE MEpPONpPUATHS

HpuMepu THIOBbLIX KOHTPOJbHBIX 3aJaHUi

4 Iepeunciure cocoObl OMMCAHUS TUHAMHUUECKUX CBOUCTB 3BEHBEB.

5 Yro Takoe mpsmMoe u oOpaTHoe mpeodpa3zoBanue Jlamnaca? Ha3oBute ux cBOHCTBA.

6 Yo Takoe nepemaTouHast GyHKIH?

7 Yto Takoe nepexoHas XapaKTepUCTUKa?

8 B uem 3axiroyaeTcst pU3NIECKUil CMBICI ITOCTOSTHHOM BpeMeHn? Kak cBsi3aHBI BpeMsl OKOHYaHHS IIEPEXO0JHOTO ITpoLiecca 1 MOCTOsTHHAS
Bpemenn? Kak rpaduuaecku onpenensercs: IoCTOsTHHAs BpeMeHH?

9 Ilepeuncnure OCHOBHbIE TUIOBbIE JUHAMUYECKHE 3BEHbs U MPUBEINUTE UX AU(depeHInanbHble ypaBHEH S U epeqaTouHble (QYHKIUH.
10 Kak BrusieT k03¢ pUIMEHT 3aTyXaHus KOIeOaTenbHOTO 3BeHa Ha BUJI €r0 IEPEeXO0JHOM XapaKTepUCTHKU?

11 Ha3oBuTe BUIBI Y4ACTOTHBIX XapaKTEPUCTHK 3BeHbEB. [10ACHUTE UX QU3MUECKUH CMBICII.

12 KakoBa MeTOMKa MOTY4EHH YaCTOTHBIX XapaKTePHCTUK 3BEHBEB 110 NMepeaaToyHol GyHKunun?

13 KakoBa MeTO/IMKa 3KCIEPUMEHTAIBEHOTO HOTyYEeHHS IePEXOJHBIX U YaCTOTHBIX XapaKTEePUCTHK 3BEHBEB?

14 Kak mo AYX u @YX 3BeHa MOXKHO ONPENEIUTh €0 mapamerpsl?. ..

5. MeTtoanyeckue yKazaHus Mo npoieaype oueHuBaAHUS

OneHoyHble MEPONPHUATHS

Hpoue;lypa NMPOBEACHUSA OLHCHOYHOI'O MEPONIPUATHS U HeOﬁXOIIHMLle METOAUYCCKHE YKAZAHUS

1. [IpesenTanus

[Tpe3eHTanus BHIIOIHIETCS IO TEOPETUUECKON M IPAKTHUECKOH MpobIeMaTHKe OHOTeXHIUEeCKUX cucTeM. [t 3 peKTHBHOTO MPOBEACHUS
CaMOCTOSITEIFHOTO MOMCKA PELISHHs MPEATIaraeMblX 3a1a4 HMEEeTCsI BO3MOXKHOCTD HCHONIB30BaTh OOMIMPHBIN y4eOHO- METOANIECKUi
Marepuai, IHTepHeT-pecypcehl, HAy4YHYIO B CIIPaBOYHYIO JINTEPaTypy.

2. Komnoksuym

KOJ'[J'IOKBI/IyM MPOBOJUTCA B KOHIIE Kypca 06y'-IeHI/I$[ B OYHOU (bopMe. OHeHI/IBaHHe MPOU3BOAUTCH MPEIIOAaBaTEC/IEM HA OCHOBAHUHU
GaHHLHO-peﬁTHHFOBOﬁ CHUCTEMBI OLICHUBAHUWS PE3YJILTATOB.

3. KonTponbsHas pabora

KoHnTponbHas pabora mpoBoauTcs MMCbMeHHO. Bpemst nposenenns — 2 yac. Llens — mpoBepka ycBoeHHs y4eOHOT0 MaTepHasa 1o
npoiineHHol Teme. KOHTpOJIb OCyIecTBIsIeTCS PerysipHO Ha NPOTsDKeHUH cemecTpa. OleHHBaHUe TPOM3BOIUTCS NperojaBaTeeM Ha
OCHOBaHUH 0aJITbHO-PEHTHHTOBOM CHCTEMBI OLICHUBAHUSL PE3yIIbTaTOB.

4. 3amura 1abopaTopHOi paboTHI

CTyZIeHT IpeJoCcTaBIIseT OTYET O BRINOIHEHUH J1JabopaTopHO# paboTel. Ha 3amuTe cTyAeHT OTBe4aeT Ha BOIPOCHI MPETIOJaBaTeNs YCTHO
WU JIOTIONTHSSL OTBET MIChMEHHBIMU MOsICHeHNnsIMH. [IpernoaBaTens MPOBOANUT OLIEHUBAHNE HA OCHOBAHUM OaJUTbHO-PEHTHHIOBOH CHCTEMBI
OLICHUBAHUS PE3yJIbTATOB.




