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1. Poab aucuumiuabl «ONTUMH3aLHA B TEXHUMKE YIPABJIeHUD B (POPMUPOBAHUM KOMIIETEHU M BHITYCKHUKA:

DJ1eMeHT 00pa3oBaTeIbHOI

Cocrapisioniie pe3yJbTATOB 0CBOCHHS (1eCKPHITOPBI KOMIeTeH i)

NPOrpaMMbl (AMCUMILIMHA, Cemectp Kon HaumeHoBaHue KOMIIETEHIUH
KOMIIETCHINN HaumenoBanmue
npaktuka, F'HA) Kon
Cnoco0eH npuMeHSTh Bnaneer pasHbIMM = MaTreMaTHYECKMMH METOAAMHU IMpHUMEHSEMble  JUIs
METOZBI ONTHMHU3AIUH, [IK(VY)-20.B2 peIeHus 3a/1a4 ONTHMAaJIBHOTO yripaBieHus TI1 mpoMBINIICHHBIX 00BEKTOB B
aHaJIM3a BAPHAHTOB, TONCKA 3aBUCHMOCTH OT LIEJIM ONTHMH3ALUH
pemneHust TIK(Y)-20.Y2 YMeeT coCTaBIsITh KpUTEPUH ONTUMH3ALNH AJISI TEXHOJIOTHYECKUX 00BEKTOB
TIK(Y)-20 MHOTOKpPHUTEPHANIbHBIX 3a/1ad, ) yIpaBICHUSI.
ydeTa HeonpeaeIeHHOCTEeH
MIPU IPOEKTUPOBAHUH C
o 3HaeT MaTeMaTHIECKHUEe METOBI AV PELICHHS 33/1a4 ONTHMAJIEHOTO
y4eToM TpeOOBaHHI TK(Y)-20.32
ynpasnenust TT1 mpoMBIIIIIEHHBIX 0OBEKTOB.
6€30I1aCHOCTH U IPYTHUX
HOPMaTHBHBIX JOKYMEHTOB
Cnoco0eH npuMeHsTh TTK(Y)-20.B3 Brnaneer MaTeMaTH4eCKUM obecrieueHrEM Ui peeHus
METObI ONTUMHU3AIUH, ) MHOTOKPUTEPHAJIbHBIX U IPYTHX 3a]a4 ONTHMH3ALHH.
aHaJIM3a BAPHAHTOB, IOUCKA TIK(Y)-20.Y3 YMeeT NpUMEHsTh CUCTEMHBIH MOJIX0 K PELICHUIO 3a7jauyil ONTUMH3AINU C
pelieHus ) YUETOM HEOTpeJIeNICHHOCTEH 00bEKTa HCCIIEAOBAHUI.
MHOTOKpPHUTEPHAIIbHBIX 3a/1a4
N 9 TIK(¥)-20 yera HEOH rc):):[eneHHOCTeZI;I ’
TEXHHKE yHPaBTeHMs Y P 3HaeT MeTO/Ibl ONTUMH3ALNH IPUMEHSIEMBIE JUTS PeICHUS
TIPU TPOEKTUPOBAHUH C .
N MK(VY)-20.33 MHOTOKPUTEPHAJIBHBIX 33124 C y4EeTOM HEOIPEICICHHOCTEH 00BeKTa
y4eToM TpeOOBaHUH .
HCCIIeJ0BaHNI
6€e301acHOCTH U APYTUX
HOPMAaTHBHBIX JOKYMEHTOB
C 5 TTK(Y)-23.B4 Brnageer mporpaMMHBIMH TakeTaMu Ui PEUICHHSA 3aJad4 ONTHMAJIbHOTO
TOCOLCH HPUMEHITH ' ynpasieHus: TI1 npoMpIIIeHHBIX 00BEKTOB
BPEMEHHbBIE METO/IbI
COBPEMCHHBIC MCTOL YMeeT Ha OCHOBE aHaJIM3a KPUTEPHs ONTUMH3ALNHU BEIOUPATh
u BaHMS 11 B U "
gcne;[o a porecco IK(Y)-23.Y4 MaTEMaTHUYECKUI METOJ JUI JOCTHXKEHHS 3TOT0 KPUTEPHUS U PEATU30BbIBATH
00BEKTOB
. €ro B IPOrPaMMHOM ITaKeTe.
TK(Y)-23 npodeccnoHamTLHOM
JIESITETIHHOCTH, TIPUMEHSTH
MaTeMaTHYeCKHui anmnapar TIK(Y)-23.34 3HaeT METO/IbI aHAJIN3a MCIIOJIB3YEMbIX TOAXO0I0B K PEIICHHIO 3aa4

Juist popmanm3anny, aHannu3a
1 BBIPaOOTKH peLIeHus

ONTUMAJIBHOTO YIIPAaBJICHUS.




2. IToka3zaTeau U MeTOALI OLICHUBAHUS

Il1anupyeMble pe3yIbTaThl 00yYEHHS 10 TUCHHILINHE

Kona

HaumenoBanue

Kon xoHTpOIMpYyemoii
KOMIIETEeHIIHH (WM ee
YaCTH)

HaunmeHoBanue pa3aeaa
JAUCHHUITHHBI

MeTonbl OlleHHBAHUS
(OLeHOYHbIE MePONPHUSATHS)

PJI-1

Brnaners pa3sHBIMH MaTeMaTH4eCKIMU METOAAMH IPHMEHSIEMbIC
JUIsl  pellleHus 3ajad  onTUMaibHOro  ympasieHus  TII
MPOMBIIICHHBIX ~ OOBEKTOB B  3aBUCHMOCTH OT  IIENH
ONTUMU3AINU

TIK(Y)-20

Paznen (moxyns) 1. Beenenne
M OOIIME TTOIOKEHUSA

Paznen (Moxyms) 2. MeToast
CHHTE3a ONTUMAJILHBIX CUCTEM.
OCHOBBI BapHUAIHOHHOTO
HUCYHUCIICHUS

Paznen (Monynb) 3. Marpuunsie
MECTOObI HpeZ[CTaBHeHI/IH u
CHHTE3a CHCTEM YIPaBICHUSI
Paznen (moxyns) 4. UncneHHbIE
METOABI MUHUMH3AIUN
GbyHKIHN

Paznen (moxyms) 5. Metoast
CHHTE3a ONTUMAJIBHBIX CUCTEM

3ammTa oT4era 1o 1abopaTopHOi
pabote

PJI-2

BJ'IaI[eTL MaTeMaTHYeCKUM O00eCICUeHHUEM AJIsL peHICHUs
MHOTOKPUTEPHUAJIBHBIX U APYTUX 3ada4 ONTUMU3alUH.

TIK(Y)-20

Paznen (moxyns) 4. UncneHHbIE
METOIbI MUHUMM3ALIUU
GbyHKIMN

3ammTa oT4eTa 1o 1abopaTopHOI
pabote
KonrponbHas pabora

P13

IIpumensaT nporpaMMHble MAKeTbl Ul pELICHUs  3anad
onTuMasibHOTO yrpasieHus T1I mpoMBIIIIEHHBIX 00bEKTOB

TIK(Y)-23

Paznen (Moxyns) 3. MaTtpuuHsie
METO/Ibl IPECTABICHHS 1
CHHTE3a CHCTEM YIPaBJICHHS
Paznen (Moxyne) 4. UncneHHsle
METO/Ibl MUHUMH3ALIUU
GbyHKIHN

Paznen (Moxyms) 5. Metoast
CHHTE3a ONTHMAaJIbHBIX CHCTEM

3amuTa oT4eTa 10 JIAb0PaTOPHOI
pabore
Samura MJ13

3. IlIkaja oneHuBaHuA

[Topsimox opraHu3any OLEHUBAHUS PE3YJIbTAaTOB OOYYEHHS B YHHBEPCUTETE PErJIaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MONMTEXHUYECKOM yHUBepcuteTe (CucTeMa OleHWBaHMA)» (B JACHCTBYIOLIECH PEAaKIUm).
Ucnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OLCHMBAHUS pe3yibTaToB oOyueHus. MToromasi oueHka (TpaaWLMOHHAs W JIMTEpHAas) MO BUAAM
yueOHoil nesrenbHocTH (M3ydenue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBAaHUE, MPAKTHKH) OIpEeNseTcss CyMMOH OaiuioB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluy (UTOroBast peTHHroBas olieHka - MakcumyMm 100 GaioB).

PacnpeneneHne OCHOBHBIX H AOOIOJIHUTCIBHBIX 0amnoB 3a OICHOYHBIC MCEPOIPHUATHUA TCKYIIETO KOHTPOJIA H HpOMG)KyTO‘-IHOfI aTTeCcTalnumn
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIMHBI.



Pexomenpyemas mkana Jyuisi OTICIbHBIX OIEHOYHBIX MEPOIPHUATHI BXOIHOTO U TEKYIIETO KOHTPOJIS

% BBINOJIHEHHSI CooTBercTBHE
" Onpeueneﬂue OLCHKH
3a]aHUA TPAAMIMOHHOI OLIeHKe

90%+100% «OTIMIHO» OtianyHOE TOHMMAaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIIMYHBIC YMEHUS 1 BJIaICHUE OMBITOM MPAKTHYECKOH AEATEITPHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNsI chOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIbHOMY

70% - 89% «Xopomo» JocTaTouHo MOJTHOE TIOHUMAaHHUE MIPEeMETa, XOPOIIHe 3HAHHS, YMEHUS U OIBIT IPAKTHIECKOH AeITeTbHOCTH, HEOOXOAUMBIE PE3yIIbTaThI
00y4eHust chOpMUpPOBAHBI, KAYECTBO HHA OJHOTO M3 HUX HE OLEHEHO MUHIMAJILHBIM KOJIMYECTBOM OalIoB

55% - 69% «Y 1OBIL» [TpuemneMoe MoHUMaHUE MTPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKOW IEATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl

06yqu1/151 C(l)OpMPIpOBaHLI, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM GaioB

0% - 54%

«Heynosiu.»

Pe3yJ'H)TaTLI O6y‘{eHI/IH HC COOTBETCTBYIOT MUHUMAJIbBHO JOCTATOYHBIM Tpe60BaHI/IﬂM

IIIxana s OLICHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaIMIHOHHOIi OlleHKe Onpeneaenne onenicn
90%+100% 18 +20 «OTIUIHO» OTnu4HOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJINYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MIPAKTUYECKOI AesITeIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAUYECTBO OLIEHEHO KOJIMYECTBOM 0aJlIOB, OJIM3KUM K MAKCUMaJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTouHO MOJIHOE MOHUMAaHUE MIPEeMETa, XOPOLIHe 3HAHUSI, YMEHUS U OIIBIT IPAaKTHUECKOH AeATeNbHOCTH, HEOOXOAUMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MUHUMAJILHBIM KOJIMYECTBOM 0aJlJIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHNE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U ONBIT IPAKTHIECKON AEATEIbHOCTH, HEOOXOJMMBbIE
[pE3yIBTaThl 00Y4YEHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «HeymoBi.» PesynbraTel 00y4eHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPeOOBaHUSIM

4. TlepeyeHb THIOBBIX 3aJaHMIT

OlleHO‘-leIe MeponpusaTHus l'lpuMepu THINOBBIX KOHTPOJIbHBIX 32Haﬂﬂﬁ

1. 3amura 1abopatopHoii paboTel | Bompocst:
1... Bapuanus u e€ cBoicTBa.
2...Ilonarue dhyHKIIMOHATA, Bapualus GyHKIIMOHANA.
3...IloHsATHE TPOCTPAHCTBA COCTOSHUIA.
4...IlpuHITMT METOIa MUHUMU3AIHH
5... lloHsiTe OAHOMEPHOUN ONTUMHU3ALIUY.
6... OTinuue O IHOMEPHON ONTUMH3ALUU OT MHOTOMEPHOM.
7... 3amaum ONTUMAIBFHOTO YIIPABIEHUS TPOCTEUIITIMH 3BEHBSIMH

2. NunuBunyanbHble 3a1aHUS Temsr:
1. OnTuMansHOE yIpaBiIeHUE AIEKTPOIBUTATEIIEM TOCTOSTHHOTO TOKA.
2. OnTuManbHOE YIpaBlieHHE MPOIIECCOM Harpena B Meun
3. OnTuMabHOE YIIPaBIICHUE MIPOIECCOM JeCYOIMMAaIIiN

3. OKk3ameH 1. ITocraHoBKa 3a/1a4 ONTUMAJIBHOTO yIpaBieHus. Kputepun onTuMu3anuu.
2. Kiaccudukanmst onTuMaabHBIX CUCTEM




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3. 3aaya ONTUMHU3ALUU [IPYU OTPAHUYEHUU HA YIIPABJISAIOLIEE BO3ICHCTBUE.
4, Teopema 00 n-uHTEpBaIax.
S. [TocTpoeHne onTuMaNbHBIX MpoLeccoB. I padudeckuii MeTO.
6. OcHOBHas Teopema MNpUHLIMIA MakcuMyMma. lIpuHIMOD MakcuMmyma Uisi ONTHMAJIBHOCTH IIO
OBICTPOJCHCTBHUIO.
7. Junamuueckoe nmporpammupoBanue. ONTUMaabHOE YIIPaBICHUE HEPEPHIBHBIMU CUCTEMAMHU.
8. [Tpumep npUMEHEHUs: METOJ0B TEOPUU ONTHUMAIBHOIO YIPABJIEHUS AJIS PELICHUS TEXHUYECKUX
3a/1a4.
9. KBazuontumanbHOe yrpaBieHHe 10 ObICTpOIeHCTBHUIO B peneiHbIX CAY
10. OnTuManbHOE YIpaBJICHUE IPH OrPAaHUYCHUN (Pa30BBIX KOOPAUHAT.
11. OnHomepHas onTUMHU3aurud. MeToabl.
12. MHoromMmepHast onTuMu3anuu. MeToasl.
13. Craruueckas ontTumMuzauus. MeTozsl.
14. JrHamuyeckas onTuMu3anus. MeTomsl.
15. CHHTE3 ONTUMANIBHOTO YIIPABIEHUS 3IEKTPOIPUBOJOM MOCTOSHHOIO TOKA.
16. [Tapamerpuueckast oNTUMHU3ALUS
Kontponnas pabora 1. [aiiTe onpeneneHne U NEPEUUCIUTE METOAbI OJTHOMEPHON ONTUMHU3ALUH.
2. JlaiiTe onpenenenne U NepeurcInTe METOAbI MHOTOMEPHOW ONTUMH3ALUH.
3. [aiite onpeneneHne U NEPEUUCIUTE METObI CTATUYECKON ONTUMHU3ALINH.
4. [aiiTe onpenenenne U NepevrcaInTe METOAbl AMHAMUYECKON ONTUMHU3ALUN.
S. Bubl kpuTepreB oTUMHU3aIUH.

MeToauuecKkue YKa3aHud 1o npoueaype ounCcHuBaHusl

OueHo4HbIe MEPONPHSITHS

l'lpouellypa NMPOBEACHNS OLICHOYHOI'0O MEPONIPUATHSA M HeOﬁXO}ll/lMl)le METOANYECKHE YKa3aHUA

KonTponbnas padota

KonTponbpHas paboTa — MUCEMEHHOE 3aJIaHue, BBIOJIHSIEMOE B YCJIOBHSX ayJIUTOPHOW pPaOOTHI IS
MIPOBEPKHU MOTYUYEHHBIX 3HAHUH.

Bpewms BeimonHenus B reueHun— 30 MUHYT.

KonTpomnpHas paboTa npeAmnoiaaraeT HaTu4re ONpeeIeHHbIX OTBETOB.

I[Ipn omeHke omnpenenseTcss TOJHOTA W3JIOKEHUS  Marepualia, KadecTBO, YETKOCTh |
MOCIEA0BATEILHOCTh U3II0KEHUS MBICIICH,
KontposnbHas paboTa o1ieHUBaeTCsl MO AECATHOAIILHON TITKaJIE.

3amura 1a60paTopHOi paboThI

3amura BIOJHEHHOH 1a00paTOpHOI paboTHI OCYIIECTBISIETCS B YCTHOM opMme.

[IpenogaBaTens MPOBOAUT OLIEHUBAaHHE HAa OCHOBAHWH MUCHMEHHOIO OTUYETa 110 J1abopaTopHO padoTe,
a TaK)Ke OTBETOB HA 33JJaHHBIE BOIIPOCHI.

o pe3ynbTaTam 3alUThl CTYIEHT N10JIy4aeT Oajlibl, KOTOPbIE CKJIABIBAIOTCS UX COCTABISIOIINX:




— BBINOJHEHHE 33JIJaHUs 10 J1a0opaTOpHOM paboTe B MOJIHOM 00BEME;

— YeTKOCTh M TEXHUYECKasl MPaBUILHOCTh ODOPMIICHUS OTUETA,

— YpOBEHb IOATOTOBKH MPH 3aIIUTE, T.€. YCIEUIHbIE OTBETHI HA 3a/IaHHBIE BOIIPOCHI;
CPOK Cauu OTYEeTA.

NupuBuyanbHble 3a1aHUS

3amyTa BEIMOJIHEHHOTO HHINBUIYaJIbHOTO 33/1aHUs OCYIIECTBISIETCS B YCTHOM (hopme.
IIpenogaBaTens NPOBOAUT OLICHMBAHME HAa OCHOBAHMM OTYETA, a TAK)KE OTBETOB HA 3aJaHHbIC
BOIIPOCBI.

o pe3ynbTaTam 3alUThl CTYAEHT [10JIy4aeT Oajlibl, KOTOPBIE CKJIAIBIBAIOTCS UX COCTABIISAIOIINX:

— BBINOJHEHUE 3aJI1aHUS B IIOJJTHOM 00bEME;

— YEeTKOCTh M TeXHUYECKask IPaBUIbHOCTh O(OPMIICHUS OTUETa;

— YPOBEHb BIIAJICHUS MAaTEPUAIIOM, T.€. IIOJIHOTA OTBETOB Ha 3aJaHHBIC BOIIPOCHI;

— CPOK CHAa4{ OTYETA.

DK3aMeH

DK3aMeH MO JAMCLUUIIIMHE MPOBOAMUTCS MO PACHHCAHHMIO CECCUU B MHCHMEHHON (opMme Mo Ouieram.
bunet cogepxut 2 TeopeTuyeckux Borpoca. Bpemst BoinosiHeHus 2 yaca.

TpeboBanue k sK3aMeHY — JIaTh Pa3BEPHYTHIC OTBETHI HA MOCTABIEHHBIE BOMIPOCHI B OUIIETE.

[lo 3aBepiieHMIO NMUCBMEHHOIO HK3aMEHa IPENoJaBareib IMPOBOAUT COOECENOBAHUE C KaXKJbIM
CTYJIEHTOM.

[IpoBepka crocoOHOCTH CTYAEHTa OCYIIECTBISIETCS HA OCHOBAaHWU OTBETOB Ha OWJIET M 3aJaHHBIX
JOTIOJTHUTEIBHBIX BOITPOCOB.

[IpenonaBaTenb OlEHUBAET OTBETHI HA BOIPOCH OMiieTa B COOTBETCTBUM ¢ KpuTepusamu B 11.3. (Ilkana
JUTSL OIICHOYHBIX MEPOTIPUSATUI DK3aMEHa).
OObsBiIeHNE Pe3yIbTATOB IPOU3BOIUTCS B JIEHb IK3aMeHa. Pe3ynbTaThl aTTecTalluy 3aHOCSTCS B
9K3aMEHAIMOHHYIO BEJOMOCTh M 3a4ETHYIO KHUKKY CTYJICHTA.




