MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Oxy RS HT NOAMHCAR JAEKTEOHMDE N0k

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
KoMmnibioTepHOe Mojie/THpOBaHNe CJIOKHBIX TeXHUUECKHUX ynpasisieMbix cucrem (CTYC) (I'TIO4)

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noAroToBku (crneruanbHOCTh): 27.03.03 CucTeMHBbIN aHAa/IU3 U yNIpaB/ieHHe
HanpasnenHocTs (11po¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHHe B HH(GOPMaLMOHHBIX TeXHO/IO0THUAX
dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: MuCA, Kadeapa mope1poBaHus ¥ CUCTEMHOI0 aHa/Iu3a

Kypc: 4

CemecTp: 7

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 54 54 yacoB
2 |JlabopaTopHbIe 3aHATHS 54 54 YacoB
3 Bcero ayquTOpHbIX 3aHATUI 108 108 4yacoB
4 CamocTosiTesibHas paboTa 72 72 4yacoB
5 Bcero (6e3 3k3ameHa) 180 180 4acoB
6 ITogroroBka u cjadya sK3aMeHa 36 36 YyacoB
7 OO6asi Tpy0eMKOCThb 216 216 4acoB
6.0 6.0 3.E

JK3aMeH: 7 ceMecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 33 or «24 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 27.03.03 CuCcTeMHBIM aHanvM3 W yrpae/jeHue, yTBepxzaeHHoro 2015-03-11 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

noteHT Kad. MuCA lanmxka T. B.

3aB. Kadeapoii kap. MuCA Omutpues B. M.

3aBenytomuii obecrieurBaroiieii Kag.
MuCA Omutpues B. M.

Pabouasi mporpamMMa cormnacoBaHa ¢ GakynsreToM, MpoduIupyrolei 1 BbllycKarolel Kadegpamu

HaripaB/IeHUs! TIOATOTOBKH (Criel[iaabHOCTH).

Hekan ®BC Kosnosa JI. A.
3aBe/lyIOLLUI BbITyCKarollei Kad.

MuCA Omutpues B. M.
OKCIIepThI:

noi. kadp. MuCA [IyrenkoB A. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llefb  AWCLUIUIMHBI COCTOMT B OOyUeHMM CTY[JEHTOB MaTeMaTHueCKOMY MOZeTUPOBAHHIO,
HEOOXOUMOMY TIPY MPOEKTUPOBAaHUM W WCC/IIOBAaHUM TEXHUUECKUX OOBEKTOB U TEXHOJOTMUeCKUX
TPOL|eCCOB CUCTEeM aBTOMAaTH3aLvU U yIpaB/IeHUs.

1.2. 3agauy JUCIMIIIAHBI
— OcBoeHMe MeTOZIOB MaTeMaTHUYECKOTO MOZeJTUPOBAaHUSI TEXHUUECKHMX OOBEKTOB |
TEeXHOJIOTUYEeCKUX MPOLIeCCOB Y MIPOBe/leHre Ha UX OCHOBE BbIUMC/IUTE/IbHBIX SKCIIEPUMEHTOB.

2. MecTo pucimiuinHel B cTpyKrype OITIOII

JucomrivHa «KoMIibroTepHOe MOZe/IMpOBaHUE CJIOKHBIX TeXHUYEeCKUX YIIPaB/sieMbIX CUCTeM
(CTYC) (I'TIO4)» (b1.B.[1B.7.2) oTHOCUTCs K 610Ky 1 (BapyaTHUBHast 4acTh).

[TpepiiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMHUPYIOLMMM  HadajbHble 3HaHUS, SIBISIOTCSA
Clefyrolye AUCLMIUIMHBL: KoMIbloTepHOe MoJenupoBaHWe CUCTeM, KoMIibloTepHOe MoZenupOoBaHUe
¢dbu3nuecknx 3ajau, MareMaThika, OOBEKTHO-OpPHEHTHPOBAaHHOE IIPOrpaMMUpOBaHue, TeopeTHueckast
MexaHUKa, Teopus aBTOMaTUUeCKoro yrnpasieHus, Ousuka.

[MocnepyromuMy JUCLUTUTMHAMH SIBJISTFOTCS: 3allUTa BBIMYCKHON KBalM(HUKALMOHHON paboThl,
BKJIIOUasi ITIOArOTOBKY K IpoLieiype 3alUThl U IIPOLieypy 3alljUThbl.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLIMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJIelyIOIMX KOMITEeTeHL1ii:

— TIK-5 criocobHOCTRIO pa3pabarhiBaTh METObI MOJEIMPOBaHMs, aHalW3a M TEeXHOJOTUH
CHHTe3a TIPOIIeCCOB M CUCTEM B 00/1aCTU TEXHUKH, TEXHOJIOTVU U OPraHU3allMOHHBIX CUCTEM;

— [TICK-1 crocobHOCT cO37aBaThb MOZAEIM  WH(POPMALMOHHBIX  CHUCTEM, HCIO/b3Ys
KOMIbIOTEPHbIE TEXHOJIOTHU;

B pe3sysnbraTte usyueHus JUCLIIUIMHBI CTYEHT JO/DKeH:

— 3Harb OOuMe TOAXOAbI K KOMITBIOTEDHOMY aHa/lM3y M MOJE/IMPOBAaHUI0  CJIOXKHBIX
TeXHUYeCKUX yMpaB/isieMbIX CUCTEM

— yMeTb COCTaBJIsiITh MaTeMaTHUueCKre MOJeIN TeXHUUYeCKOro 00beKTa W TeXHOIOTMUeCcKoro
rporiecca

—  BJIQ/IleTh HaBbIKaMU IIOCTAHOBKU U MPOBeZIeHUs BBIYUC/IUTE/ILHOIO KCIIepUMeHTa

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmumne 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHO /1esITeTbHOCTH Bcero yacos CemecTpsl
7 ceMecTp

AynuTopHbIe 3aHATHS (BCETO) 108 108
Jlekuym 54 54
JlabopaTtopHbIe 3aHATHS 54 54
CamocrosiTenbHasi paboTa (Bcero) 72 72
OdopmsieHre 0TYETOB T10 J1TabopaTOpHBIM paboTam 40 40
[TpopaboTKa JIEeKLIMOHHOTO MaTepuasa 8 8
CamocrTosiTeslbHOe U3yueHre TeM (BOMIPOCOB) 16 16
TeopeTHUeCcKoi YacTu Kypca
[TogroroBka K pakTUUe CKUM 3aHATUSM, CeMHUHapam 8 8
Bcero (6e3 sk3ameHa) 180 180
[ToaroroBka v craya sK3aMeHa 36 36
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OO0111ast TPYJOEMKOCTD U 216 216

3aueTtHble Eavnuibl TpygoeMkoCTH 6.0 6.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= e
z 3
= g
o 2, m @ S o=
o, = o I 2 =
= ) 2 o 2 = 5
5 2 i | Sz 25
Ha3Banus pa3ziesioB JUCLUTIIAHBI < = 5 o O S &
= 2 E g2 2t
= S 22 5 3
(=W I3 m O g
o 54 ~ e
O o
< =
= =]
@)
7 cemecCTp
1 CucTeMHBINM aHaMU3 U 3ajaun 8 0 3 11 ITK-5
MareMaTUueCcKoro (KOMIbIOTEPHOTO)
MO/Ie/TMPOBaHUS YIIpaB/sieMbIX TEXHUYEeCKUX
00BEKTOB 1 TEXHOJIOTMYECKUX MPOLIeCCOB
2 MeTo/ bl KOMIIBIOTEPHOI'O MO/ e/IMPOBaHUs 8 0 3 11 [ICK-1
CJIOKHBIX TeEXHUUeCKUX YIIpaB/sieMbIX CUCTeM
(CTYC)
3 MeTogpl MOCTPOEHUSI MaTeMaTU4e CKUX 12 24 15 51 [1K-5, TICK-1
Mo/iesieit 00BeKTOB | TPOL[eCCOB C
MyJIbTU(H3UUECKUMU SHePreTHUYeCKUMHU 1
MHOTOKOMIIOHEHTHBIMU Bell|e CTBeHHbIMU
TMOTOKAMHU B CBSI3SIX
4 ITpyUHLMIBI MOZIe/IMPOBAHUS a/ITOPUTMOB 8 12 31 51 ITK-5, IICK-1
CUCTEeM yTpaBJ/IeHHs TeXHUYe CKUMU
00beKTaMH U TEXHOTIOTUUE CKUMH
rporieccamu
5 CpencTBa BU3yau3aliiv, UHTEPaKTUBHOIO 6 6 7 19 [1K-5
yIpaB/IeHUs] U UHTePaKTUBHOTO
JIOKyMEeHTUPOBaHUSI pe3y/ibTaToB
KOMIIbIOTEPHOT'O MOZe/IMPOBAHUS
6 KomnbrotepHsie mogenu CTYC ans 12 12 13 37 IICK-1
TPOBE/IeHUs BBIUUC/IATETbHBIX
9KCIIePUMEHTOB
Wtoro 3a cemecTp 54 54 72 180
Utoro 54 54 72 180
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,
q

dopmMupyeMbie
KOMIIeTeHL[UU

7 ceMecTp

1 CucTeMHBINM aHaMU3 U 3a/jaun
MareMaTU4eCKoro (KOMIbIOTEPHOTO)
MO/Ie TUPOBaHMUS YTIpaB/sieMbIX
TeXHUUYECKUX 00bEKTOB U
TeXHO/JIOTHYeCKUX TPOLIeCCOB

3ajauv UCC/IefloBaHus U
(byHKL[MOHABHOTO MPOEKTUPOBAHKUS
CJIOKHBIX TeXHUYECKUX YIIpaB/IsieMbIX
CUCTeM [i/1s1 yIIpaB/IeH!s] TeXHUYeCKUMU
(TexHonoruueckumm) oowvekramu (TO) ;
AHanus cTpykTypbl U cBsizer TO;
CTPYKTypa U 3ajauu ynpasjienus TO;
anroputMsl ynpasienus TO c
NIpYMeHeHHeM KOMIIbIOTePHBIX MOZesel;

(o]

Htoro

[IK-5

2 MeTo/ibl KOMITbIOTEPHOTO
MOZIe/TUPOBAaHUS CJIOKHBIX
TeXHUUECKHX YIIpaB/IsieMbIX CUCTEM
(CTYC)

MeTo/, KoMITOHeHTHBIX Liereit (MKII);
Mo/Ie/Tb UHTe//IeKTyaTbHOU CUCTeMbI
ynpasnenusi TO B ¢dopmare MKILI; MeTop
MHOTOYPOBHEBOTO KOMITbIOTEPHOTO
MO/Ie/TUPOBaHUSI UHTe//IeKTya/TbHbIX
CUCTeM YTIpaBJIeHUS CJIOKHBIMU
TeXHAYeCKUMHU U TeXHOI0TMYeCKUMU
o0beKTamMH; HOTal[Us si3bIKa
MozenvpoBaHusi TO; rpaduueckue
HOTAlIUM 513bIKa MO/Ie/TUPOBAHUS
a7rOPUTMHUUECKUX KOHCTPYKLIUM; S3bIK
MOCTPOEHUS BUPTya/IbHbIX MHCTPYMEHTOB
1 IprbopoB

HToro

[ICK-1

3 MeTto/b1 IOCTpOEHUS
MareMaTH4eCcKUX mMogesneil 00beKTOB U
TPOLIeCCOB C MY/IbTUPU3NUECKUMU
SHepreTUyYeCKUMHU 1
MHOTOKOMIIOHEHTHBIMU
Bell|eCTBEHHbIMU TTOTOKaMH B CBSI35IX

K/1acCU(UKaLs yIpaBsieMbIX
TeXHUUECKHX (TeXHOIOrueCKHX)
00BEKTOB; MOJIe/TM Y TIPUHLIUIIBI
MO/Ie/TUPOBaHKST TH/PaBINyeCcKUX 1
TTHEBMaTHUe CKUX CHCTEM;
MO/Ie/TUPOBaHKe TEIIOBBIX CHUCTEM;
MOZIe/TUPOBaHKe MeXaHUYeCKUX CHUCTEeM;
MO/IeJTH 3/IeKTPUYeCKUX CXeM;
3/IeKTPOHHBIX TIPUOOPOB U
3/IeKTpOMeXaHNUeCKHX YCTPOICTB;
MO/e/TUpOBaHue CUCTEM
aBTOMAaTHYeCKOTO YTIPABJIeHHSI;
HEeOHOPO/[Hast BEKTOPHasi CBSI3b;
MO/Ie/TUPOBaHKe TeIlJI03HepreTHyue CKIUX
CHCTeM; MOieNTMpoBaHue (PU3MKO-
XAMUYeCKHUX ¥ XUMHKO-
TEXHOJIOTHUECKUX CUCTEM

12

Ntoro

12

[ICK-1
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4 TTpyUHUUIBI MOZETUPOBAaHUS
a/ITOPUTMOB CUCTEM YTIpaB/IeHUS
TeXHUUe CKUMH 00beKTaMH U
TEeXHOJIOrMYeCKMMHU MpoLieccamu

I'pammaTHKa si3bIKa MOZIe/IMPOBaHUS
arOPUTMUUECKHUX KOHCTPYKLUH;
dopmasr3oBaHHOe 0TOOpakeHUe ZiepeBa
BbIBO/IA MaT€MaTHUKO-a/ITOPUTMUYECKOTO
BbIpa>kKeHUsI B alTOPUTMUUECKYHO
KOMMOHeHTHY!0 Lienb (AKL);
oTtobpa’keHHe CKa/ISIpPHBIX U BEeKTOPHO-
MaTpPUYHBIX KOHCTPYKIUi B hopMmar
AKII; KOMIIOHEeHTbI UHTErpaLuu C
BHELLIHWMM arfapaTHbIMU CPeJCTBaMH U
MPOrpaMMHBIMU MOZY/ISIMU

HToro

[ICK-1

5 CpezcTBa BU3yaimsaluu,
HMHTepaKTUBHOIO yIIpaB/IeHUs U
VHTePaKTUBHOI'O JOKyMeHTUPOBaHHUS
pe3yJIbTaTOB KOMIIbIOTePHOIO
MO/Ie/TUPOBaHHUS

CTpyKTypa BUPTyabHbIX HHCTPYMEHTOB
¥ prOOPOB; PyHKLIMOHATbHBIE OIOKH;
6710k 00pabOTKY pe3ybTaToB
MOZIe/TUPOBaHUs1; KOMITOHEHTHI-
BU3ya/IM3aTOPbl; KOMIIOHEHTHI-
PEryJsITOpbl; MOAY/Ib UHTEPAaKTUBHOTO
JOKYMEHTUPOBAHHUSI Pe3y/IbTaTOB
KOMITbIOTEPHOTO MOZIe/TMPOBAHMUS

Htoro

[TK-5

6 KomrisrotepHsie Mmogenu CTYC pns
TPOBEeJeHUS] BBIYMCTUTE/TbHBIX
9KCIIEPUMEHTOB

KoMIIbroTepHbIe Mogenu CTYC ans
yTpaB/IeHUs] COCTOSTHUEM 0ObEKTOB;
MpOBe/JjeHHe pPa3/TMYHbIX BUJOB
MHOIOBapMaHTHOIO aHa/iu3a U
riapaMeTpruyeCcKou ONTUMHU3aI[UHU C
nomo1bto mogesnert CTYC; koppekius
Mo/iesieli; TIOCTpOeHUe pacripefie/ieHHbIX
MHOTOYPOBHEBBIX KOMITbIOTEPHBIX
Mo/iesield Jijis peasii3aliuu CeTeBbIX
KOMIbIOTEPHBIX TPEHAXXEPOB;

12

HToro

12

[ICK-1

Nroro 3a cemectp

54

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIMH (MPeAbIAYIMMHI)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromyMu (TpeabIIyIuMK) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabuile 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXK/IUCIUITAHADHBIE CBSI3U

Ne pa3zienioB JaHHOM AVCLUIIMHEI, /711 KOTOPBIX HE0OX0JMMO
HayMeHOBaHYe JUCLAIUIAH r3yueHre 0beCTieunBarOILMX U 00ecrieurBaeMbIX AUCLIATUIH
1 2 3 4 5 6
[IpeniecTByroLIKE JUCLUATITUHBI
1 KomMmnbroTepHOe MozieIMpoBaHue + + + + + 4
CUCTEM
2 KoMnbrOTEpHOE MO/ie/TMpOBaHKe + + + N + N
¢busnyeckux 3azad
3 Maremaruka + + + +
4 O6BbeKTHO-OPUEeHTHUPOBAHHOE +
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MpOrpaMMHpPOBaHKe

5 TeopeTnueckast MexaHHKa + + +
6 Teopust aBTOMaTHMUeCKOro yripaB/ieHUs + + + +
7 du3nka + + +

[Tocnepyroiye AUCLUIIIMHBL

1 3aiyTa BbIyCKHOU
KBa/TM(PHUKALIMOHHOM pabOoThI, BK/TFOUAsT
TMO/JITOTOBKY K TIPOLIeZIype 3allUThI U

TIpoLieAly Py 3allUThl

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHATHH
npe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHPYEMBIX TIPU H3YUeHUH
IUCIATUTUHBI

Bubl 3aHaTHM

CDOPMBI KOHTDOJIA

KommneTeniumn
Jlekiun

JlaboparopHble 3aHATUS
+ | CamocTosiTenibHast paboTa

J’_

Ok3aMmeH, OTuert 110
nabopatopHoii pabote, Onpoc Ha
3aHATUSAX

IIK-5 +

IICK-1 + + + Jk3aMeH, OTueT 110
naboparopHoii pabote, Omnpoc Ha
3aHATHUSAX

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3auu 00yyeHHus
He npegycmotpeno PYII

7. JIabopaTopHbie padoThI
HaumeHoBaHue 1abopaTopHBIX paboT MprBezieHo B Tabwie 7.1.
Tabmuua 7. 1 — HaumeHoBaHMe 1abopaTOpPHBIX paboT

V) ¢ =
= 4=
3 = 0
= £ 5
6 6 = 2 e
Haspanwst paszenos Cogeprxkanue nabopaTtopHbIX padboT g S
=
& 8 =
2 o 2
= o
7 ceMecTp
3 MeTo/bl MOCTPOeHUs KomnbroTepHOe MozienupoBaHue 6 IK-5
MaTeMaTUYeCKUX Mogiesiel 00beKTOB U | THIPAB/INUE CKUX CUCTEM
TPOLIECCOB C MY/IbTU(PU3NYE CKUMU
poyy % b KomribtoTepHoe MozenvpoBanue 6
HepreTuyeCKUMHU U
JHEpTeTIHec TepMOJMHAMUYeCKUX CUCTEM
MHOTOKOMITIOHEHTHBIMU
KomristoTepHoe MozennipoBaHue 6
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BellleCTBEHHbIMU IOTOKaMH B CBA35IX | TEIJIOBBIX CUCTEM
KommnbrorepHoe MoeMpoBaHyie XUMMUKO- 6
TeXHOJIOTUYeCKUX CUCTEeM
Htoro 24
4 TIpyHLUIBI MO @TMPOBaHUS MogenvpoBaHyie MaTeMaTHKO- 6 [ICK-1
a/ITOPUTMOB CUCTeM YIIpaB/IeHUs aJITOPUTMHUUECKUX BbIpa)KEeHUU
TeXHUYe CKUMH 00beKTaMH U
[TocTpoeHue Mofen UHTEpaKTUBHOIO 6
TeXHOJIOTUYECKUMHU T MU
EXHOJIOTMHEC porecca JIOKyMeHTa /1J1s1 IPOTOKOJIMPOBAaHUS
pe3y/IbTaTOB MO/ie/IMPOBaHUsA
Nroro 12
5 CpezcTBa BU3yaiu3aluu, [TocTpoeHre MHOTOypOBHEBOM 6 [IK-5
WHTepPaKTUBHOIO yIIPaB/JIeHUs U KOMIbIOTEPHOU MOZe/Id BU3ya/IbHOTO
MHTEepPaKTUBHOTO JJOKYMEHTHUPOBaHUsl | MHCTPyMeHTa U ripubopa
pe3yJIbTaTOB KOMIbIOTEPHOTO Vitoro 6
MO/le/TMPOBaHUs
6 Komnerotrepusie mogenu CTYC gns | [TocTpoeHre MHOTOypOBHEBOU 6 [ICK-1
IIPOBe/leHUs BBIUUC/IUTe/IbHBIX KoMIbtoTepHOU Mofien CTYC pgns
5KCIIePUMEHTOB yIpaB/ieHUsi COCTOSTHUEM TeXHUYeCKOro
oObekTa
[TocTpoeHue ceTeBO MHOTOYPOBHEBOU 6
KOMITbIOTEPHOW MOJIe/! /11 peanu3aluu
CeTeBOI0 TpeHaxepa
Nroro 12
Nroro 3a cemectp 54

8. IlpakTHyeckue 3aHATHA (CEMUHAPBHI)

He npegycmotpeno PYII

9. CamocTosiTe/IbHas1 padora

Busibl caMocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMbie KOMIIeTEeHLIMHU TIPe/[CTaB/IeHbI B

Tabmumie 9.1.
Tabmuua 9.1 - Busibl camocTosiTebHOM paboThl, TPY0€MKOCTb U (hOpMHUpyeMble KOMITeTeHL[UH
. [<5]
£ Z =
S = 0
) v T
Bugel camocTodTenbHOU = > T
Ha3BaHus paszenos 5 = =y @opMBbI KOHTPOJISA
paboThI L s g
S8 g =
~ o 2
= S}
7 cemecCTp
1 CucteMHbI aHaNMU3 U ITogroroeka K 2 ITK-5 Onpoc Ha 3aHATHSIX,
3a/jauM MareMaTUueCKOro |MpaKkTUYeCKHUM 3aHSATHSIM, OK3aMeH
(KOMITbIOTEPHOT0) ceMHUHapam
M VPOBaHUs
OAE/NpOBA ITpopaboTKa JeKIIMOHHOTO 1
yTpaB/sieMbIX Marepuasa
TeXHUYeCKUX 0ObEKTOB U
TeXHOJIOTUYEeCKUX Wtoro 3
TIpOLIeCCOB
2 MeTtojbl IToaroroBka K 2 IICK-1 Ornpoc Ha 3aHATUSIX
KOMITbIOTEPHOTO NPaKTUYeCKUM 3aHATHSM,
MO/Ie/IMPOBaHUsI CJIOXKHBIX | CEMUHapam
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TeXHUYe CKUX ITpopaboTKa JIeKIMOHHOTO 1
ynpaB/sieMbIX CUCTEM Marepuasna
(CTYC) Utoro 3
3 MeTozpl MOCTPOEHUS IToaroroBka K IICK-1, Ornpoc Ha 3aHATUSIX,
MareMaTHUUeCKUX MOJie/iel | TpaKTh4YeCKUM 3aHATUSM, [1IK-5 Ortuet 110 1abopaTopHOM
00BbEKTOB 1 TIPOLIECCOB C | CeMHUHapam pabore
My/ILTHQH3HHIECKHMY [TpopaboTKa eKIIMOHHOTO 1
HepreTuyeCKUMH U
JHEpreTHiec Marepuasna
MHOTOKOMIIOHEHTHBIMU
BelljeCTBEHHBIMH OdopmiieHre 0TYETOB T10 3
MOTOKAMH B CBSI351X naboparopHeIM paboram
OdopmreHue 0TUETOB T10 3
naboparopHbIM paboTam
OdopmneHne 0TUETOB 110 3
nabopaTtopHbIM paboTam
OdopmneHne 0TUETOB 10 3
nabopaTtopHbIM paboTam
Ntoro 15
4 ITpyuHLMIIBI [Toaroroska K 2 |TICK-1, |Ormpoc Ha 3aHATHSAX,
MOZe/TMPOBaHUs MPaKTUYECKUM 3aHSATUSIM, IK-5 Otuet 10 1abopaTopHoi
aJrOpUTMOB CHUCTEM ceMUHapaMm pabote, Dk3ameH
YHpaB/IEeHIA CamocTosiTesibHOE 16
TeXHUUEe CKUMU
% ec r3y4JeHre TeM (BOIIPOCOB)
OOBEKTaMI 1 TeopeTUuUeCKOM 4acTH
TeXHOJIOTUYEe CKUMU
eXHOJIornyec Kypca
rporieccamu
[TpopaboTKa eKIIMOHHOTO 1
Marepuasna
OdopmiieHre 0TYETOB 10 6
naboparopHbIM paboTam
OdopmreHue 0TUETOB T10 6
naboparopHbIM paboTam
Ntoro 31
5 CpexcrBa [TpopaboTKa eKIIMOHHOTO 1 [1IK-5 Ornpoc Ha 3aHATUSX,
BU3ya/In3aLuy, Marepuasna Ortuer 10 J1labopaTOpHOM
MHTEePaKTUBHOTO abore
p OdopmiieHre 0TYETOB T10 6 p
TipaB/eHus U
yHpas/ie naboparopHbIM paboTam
HWHTepaKTHBHOIO
JIOKYMEHTHPOBaHUsI Wroro 7
pe3yJIbTaToB
KOMITbIOTEPHOTO
MO/Ie/IMPOBaHUS
6 KomrmbtotepHbie Mojienu | [IpopaboTKa JeKI[MOHHOTO 3 ICK-1 Onpoc Ha 3aHATHSIX,
CTYC pia ipoBefieHUst | Marepuasa Ortuert 10 y1labopaTopHOi
BbIUMC/IUTE/IbHBIX Oy —— 4 pabore, DKk3ameH
KCITIepUMEHTOB
IKCTEPUMEHTO nabopaTtopHbIM paboTam
OdopmreHue O0TUETOB T10 6

nabopaTopHbIM paboTam
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Ntoro 13

Wroro 3a cemecTp 72
[ToaroroBka K 3K3ameHy / 36 OK3aMeH
3auery

Ntoro 108

9.1. TemblI J/1s1 CAMOCTOSITE/THLHOT0 M3yUeHHs TeOpPeTHYeCKOoi YacTu Kypca
1. TIpvHLMIIBI TPOrpaMMHPOBaHUsl MPOMBILIJIEHHBIX KOHTPOJJIEDOB CHUCTeM yrpaBjieHus (Ha

ripumepe si3bika X-Robot)

10. KypcoBas pabora (mpoeKT)

He nipegycmotpeno PYII

11. PeiiTuHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHbBIE OLEHKH /JIS1 3/IeMEHTOB KOHTPOJIs
Tabsuiia 11.1 — BasutbHbIe OLIEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o . MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a epuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6anut 3a mepuof,
JlesiTeIbHOCTH mexay 2KT v Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
7 ceMecCTp
Ornpoc Ha 3aHATUSAX 5 5 5 15
OTueT 1o y1labopaTopHOM 15 25 15 55
pabote
VToro Makcumym 3a 20 30 20 70
Tepuoz,
OK3aMeH 30
Hapacraroiym utorom 20 50 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabmura 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKH Ouenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI 6asioB Ha gary KT 4
Ot 60% 10 69% OT MakcMMaJsIbHOM CyMMbI OaioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYIO U MEKAYHAPOAHYIO OL[€HKY

Hepecqu CYMMBbI 6a/10B B TPAAULIMOHHYO U MEXAYHAaDOAHYHO OLIEHKY TIPEACTABJ/IEH B TaGJ’IHL[e

11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/I/IoB B TPAJULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroeas cymma 6asinoB,
Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAHHBIN Ouenka (ECTS)
JK3aMeH
5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)
4 (xopolliio) (3auTeHO0) 85-89 B (oueHb x0poi110)
75 -84 C (xopo110)
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70 - 74 D ( )
OBJIETBOPUTETHHO
3¢ Y ) 65 - 69 4 P
OBJIETBOPUTE/IHLHO) (3aUTeHO
i P 60 - 64 E (mocpencTBeHHO)
2 (HeyAOBIETBOpHUTE/ILHO) (He Hipke 60 6anioB F (HeyzmoBneTBOpUTEJILHO)
3aUTEeHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. WHrennexkryanv3anus yIpasjleHUs TeXHOJIOIMYeCKUMM IpoLecCcaMu Ha YIVIeBOLOPOAHBIX
MecTtopoxkaeHusix [Tekcr] : moHorpadus / B. M. [ImutpueB [u fp.] ; ToMckuii rocygapCTBeHHBIH
YHUBEpPCUTET CUCTEM YIIpaB/IeHUsI U PaJu03/1eKTPOHUKH. - ToMmck : B-Cnektp, 2012. - 212 c. (Hamuuve B
oubmoreke TYCYP - 85 3k3.)

2. CBMUII - cucTemMa BUPTYa/lbHBIX UHCTPYMEHTOB ¥ NpubopoB [Tekct] : MoHorpadus / B. M.
OvutpueB [u ap.] ; MunucrtepctBo obpa3oBanusi U Hayku Poccuiickoit ®epeparun, Tomckuii
rOCy/lapCTBEHHbIM YHUBEDCUTET CHUCTeM yIpaB/ieHusi U pajuosnekTpoHuky (Tomck), Kadezapa
MOZIe/IMPOBaHUA U CUCTeMHOro aHanusa, Hayunasa rpynmna "PEBMKOM". - Tomck : B-Cniektp, 2014. -
216 c. (Hanuuure B bubmoteke TYCYP - 85 3k3.)

12.2. lonosiHMTE/IbHAS IUTEpPaTypa

1. MeTtoabl KUOEPHETUKUA B XUMUU M XUMUUeCKOU TexHosmoruu [Tekct] : yueGHOe rocobue / B.
B. Kadapos. - M. : Xumus, 1968. - 380 c. (Hamuuue B oubmioreke TYCYP - 1 3k3.)

2. PexyppeHTHas WeHTH(UKALMS MPOLIECCOB U OOBEKTOB U ee TPUMEHeHWe B TOCTPOEHUH
aZlaNTUBHBIX crcTeM yripaBienus [Tekcr] : yuebnuk / A. E. Kapemun, A. B. Maiictpenko, A. A.
CgeT/1akoB ; MuHHCTepCTBO 00pa3oBaHust ¥ Hayku Poccuiickoii @eseparyv, TOMCKHUI TOCyJapCTBEHHBIH
YHUBEPCUTET CUCTeM ympaBjieHus U paauo31eKTpoHukd (Tomck). - Tomck : TYCYP, 2011. - 180 c.
(Hamuuue B 6ubmoreke TYCYP - 15 3k3.)

12.3 YueOHo-MeToguUEeCKHE TT0CO0HA

12.3.1. O6sa3aTenbHBbIE YUe0OHO-MeTOHYECKHE M0Co0us
1. MogenupoBaHue cucteM: MeToaryeckre yKa3aHUs 1o jabopaTopHbiM paboTtam / [IMUTpUeB
B. M. TIpuropeeBa T. E. - 2015. 37 c. [OnekrpoHnsiti pecypc] - Pexum gocryma:
http://edu.tusur.ru/publications/5066, nata obparienus: 01.02.2017.
2. MopenupoBanue crcteM: MeToauyeckue yKa3aHusi 10 CAMOCTOSITe/TbHOM pabote / [IMUTpreB
B. M. - 2015. 17 c. [9nekTpoHHbIM pecypc] - Pexxum fgoctyna: http://edu.tusur.ru/publications/5065, nata
obparenus: 01.02.2017.

12.3.2 YueOHO-MeTOANMYECKHE TTOCOOUA AJIsA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZiMUeCKHe MaTepUasIbl /Il CAaMOCTOSITe/TbHOM U ayIUTOPHOUM paboThl 00yUaroIuxcs
W3 YKC/ia WHBAJU/IOB TPEJOCTaB/sIOTCA B (pOpMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3/10POBbs U
BOCIIPUSATHS UH(OPMaI[UH.

Jl/1s1 UL ¢ HapyHIeHUsIMHU 3PeHust:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM IPHU(TOM.

J/1 MLy ¢ HapyLIeHUsIMH C/TyXa:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MeyaTHOM (popme.

J/1s1 MLy ¢ HapyLUIeHWsIMY OINOPHO-/{BUraTe/IbHOr0 anmnapara:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH()OPMAIMOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. aumk.tusur.ru
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 1ocobus B BU/ie Tpe3eHTallyi 110 IeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijis 1abopaTopHbIX padoT

Ons  mpoBefeHust  y1labOpaTOPHBIX — 3aHATUMA  UCTIONB3yeTcs — yueOHO-UCCIefoBaTeTbCKast
BBIUKMC/IUTE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas ob6nacts, . ToMck,
BepummanHa ymuna, A. 74, 1 stax, ayg. 122. CocraB obopynoBaHusi: YueOHas mebesib; DKpaH C
snektporipuBogoM DRAPER BARONET - 1 wr; Mynstumeauiinbiii npoekrop TOSHIBA — 1 it
KomnbtoTepel Knacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/ 500GB c
LIMPOKOMOJIOCHBIM focTyrioM B Internet, ¢ moHuTopamu Tura Samsung 18.5" S19C200N- 8 wir;
Vcnionb3yeTcst MLIEH3MOHHOE TIpOorpaMMHOe obecrieueHue, TakeThl Bepcueil He Hike: Microsoft
Windows XP Professional with SP3; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft SQL-Server 2005; Matlab v6.5

13.1.3. MaTepua/ibHO-TeXHHYECKOe o0ecrieueHue /ijisi CaMoCTOSITe/IbHOW PadoThI
[nsi camocTosTeNbHOM paboThl HCTONb3yeTcss ydyeOHasi ayauTOpusi (KOMITBbIOTEDHBIM Kiacc),
pacriojiokeHHass 1o agpecy 634034, r. Tomck, yn. Bepumnuza, 74, 1 stax, ayg. 100. Cocras
obopyznoBaHusi: yuebHass Mmebesb; KoMITbioTephl Kiacca He Hke [IDBM INTEL Celeron D336 2.8I'T1j. -
4 1wT.; KommbioTepbl nogkmoueHbl K ceth MHTEPHET u oGecrieunBarOT [OCTYIl B 37€KTPOHHYIO
MH(OpMaL[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTETa.

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedyeHue JUCHMITIMHBI i/IsA JIUI| C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAIMM 3/[J0POBbSI

OcBoenue JuUCHUTIIMHBI uilaMu ¢ OB3 ocyliecTB/sieTCsl C UCIOMb30BaHUEM Cpe/iCTB 00ydeHust
00111eT0 U CTIelUaIbHOTO Ha3HAUEHMS.

[lpy oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMM CJIyXa TIPeAyCMOTPEeHO UCIO/Ib30BaHUe
3BYKOYCU/IMBAIOLLled anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipveMa/miepesiaui yueOHoN MH(pOpMaIK B AOCTYIHBIX (opMax fjisi CTYAeHTOB C HapyIIeHUsIMU CJTyXa,
MOOW/ILHOW CHCTeMBI OOyYeHUsl [jiss CTY[JeHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPHs, B KOTOPOM 00yuaroTCsl CTyAeHThbl C HapyllleHheM cjiyxXa, ob6opynoBaHa
KOMIBIOTEPHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOW [OCKOW, MY/JIbTUMEOUNHON
CUCTEMOM.

[Tlpu oOyueHMU CTYZ€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPEeyCMOTPEHO WCII0/Ib30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlaljia Ha SKpaHe) NPy MOMOLLY BU/Ie0yBeTMUUTeel /1S y/la/IeHHOTO TPOCMOTpa.

[Tpu 00yuyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO amnmapara HCIo/Ib3yHTCS
aZlbTepHATHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U Apyryve TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOI MH(bOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLIeHUsMUA OTMOPHO-ABUraTeIbHOTO
arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEIOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEACTB U MeTOANYECKHEe PeKOMeH/Jal[uH
@OH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJJaHHsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIEeTeHLIW TMpH TpPOBeJeHUMN
TEeKYII[eH, TTIPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 TpeboBaHus K (poHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPAaHHYeHHBIMH BO3MO)KHOCTAMH
3/0pPOBbsI
[ns CTy#eHTOB C WHBaJMAHOCTBIO TpPeJyCMOTPEHbI [OIMOJHUTE/IbHbIe OLIeHOYHbIE Cpe/CTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.
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Tabnuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropum ctyzseHToB

Buibl 10MO/THUTE/TBHBIX OIJEHOUHBIX
CpeACcTB

AJIA CTYA€HTOB C UHBA/INJHOCTBIO

®dopMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHUAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO TMCbMEHHas!
TIpOBepKa

C HapylieHusIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHAas! TPOBepKa
(MHOVBUYaTbHO)

C Hapy1lieHUsAMU
OIOpPHO-
JIBATaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01TIeMe TUI[UHCKAM
MOKa3aHUsIM

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy11iecTBeHHO poBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolierocsi Ha MOMEHT ITPOBEPKU

14.3 MeToguuecke peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMH
BO3MO)XHOCTSIMH 3/{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHus! BCIYX;
Ipe/loCTaB/IeHHe 3a/laHusl C UCIIOIb30BaHKeM CypZoIepeBoza.

CTyzeHTaM C MHBa/MJHOCTBHIO YBe/IWYMBAeTCs BpeMsi Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCKL. [/1s1 TakKuX CTy[AeHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaBieHus OTBETOB Ha

3a/laHHs, a MMEHHO:

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Tpoljeaypa oljeHMBaHUSI pe3y/bTaTOB 00yueHUs WHBAJWJOB M0 AUCLUIUIMHE TIpeaycMaTpuBaeT
nipefjocTaByieHre nHGopMalu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSITHUS

MH(pOpMaLu:

Jiisi u1y ¢ HapyLIeHUusIMM 3peHus:

B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;
B [1eyaTHOW (hopMe yBe/IMYeHHbIM IIPU(PTOM.

Jnis 1 ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;
B IeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;
B MeyaTHOU (popme.

[Tpu HeoOXOAMMOCTH /17151 0OYUArOIUXCSI C UHBAIMHOCTBIO TPOIe/lypa OIleHWBaHUs Pe3y/ibTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
KomMmnbroTepHoe Mofie/TUpOBaHKe C/I0KHBIX TeXHUUYECKHUX ynpasisieMmbix cucrem (CTYC) (I'TI04)

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 27.03.03 CucreMHbIN aHA/IU3 M ypaBJieHHe
HanpasnenHocTs (1ipo¢uib): CUCTeMHBIM aHa/IN3 U ynpaB/ieHue B HHGOPMaMOHHBIX TEXHO/IOTUAX
dopma obyueHUs: OUHAsA

PakynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CUCTEM

Kadenpa: MuCA, Kadeapa moge1ipoBaHUsA M CHUCTEMHOI'0 aHa/IM3a

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— poueHT Kad. MuCA T'anmxka T. B.
— 3aB. Kadenpoii kadh. MuCA [Imutpues B. M.

OK3aMeH: 7 ceMeCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Cucrem

MOJe/IMPpOBdaHMsA, dHA/IM3d U TEXHO/IOTUH
CHHTe3a IpoLeCCOB U CUCTEM B obnactu
TE€XHUKH, TEXHOJIOTHU U OPTdHMU3dlIMOHHBIX

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IICK-1 CrIoCcoOHOCTDL CO3/]aBaTh MO/IE/TH Homxken 3Hath OOIIHe TTOAXOABI K
HMH(GOPMAI[MOHHBIX CUCTEM, UCTIO/b3YSI KOMITbIOTEDHOMY aHa/Iu3y U
KOMIIbIOTE€PHbIE TEXHOJIOTUU MO/Ie/IMPOBAHUIO C/I0XKHBIX TeXHUYECKHUX
TIPaBJ/IsIEMBIX CUCTEM;
[TK-5 CIIoCOOHOCTBIO pa3pabaThiBaTh METO/IbI yHpaB/iie CHCTEM,

[o/mKeH yMeTb COCTaB/ISATh
MaTeMaTHJeCcKue MO/l TeXHUUeCKOro
00beKTa WM TeXHOJIOrMUeCKOro TpoLiecca;
[lo/moKeH BnazieTh HaBbIKaMU ITOCTAHOBKY U
TMIPOBe/IeHUs] BbIUMC/IUTETbHOTO
9KCIIepUMEHTa;

OO1e XapakTepUCTHKH TOKa3aresnell U KPUTepUeB

TIpUBe/IeHbI B Tab/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEHLIMH 110 3Taram

OLl€HHMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX STdlldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTnyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/iesiax
r3yuaemMoi 06/1acTu C
MOHUMaHHEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Axana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWH, | 3aBepllieHure 3a/1au B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCCIIeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH UCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBaM B
pelieHUH pobiem

YnosnerBoputenbH | O6mazaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

TeXHOJIOT'H.

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerennua IICK-1
[ICK-1: criocobHOCT CO37jaBaTh MOZe/I WH(POPMAIIMOHHBIX CHUCTEM, UCIIONb3ys KOMITbIOTEPHbIE

st bopMUpOBaHKS KOMIIETEHIIUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAroB. DTarbl GOpMUPOBaHUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJis 5TOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
nipe/icTaB/ieHbI B Tabsurie 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMble CPeZICTBA OL€eHUBAHUS

HMH(OPMAaL[MOHHBIX CUCTEM

aBTOMAaTH3aLuu
BbIUHC/TATE/TEHBIX
9KCTIepUMEHTOB yueOHOro,
Hay4YHO-
WCCJIe[I0BaTeIbCKOTO U
TIPOEKTHO-
KOHCTPYKTOPCKOTO
Xapakrepa

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue TIPUHLIUIIBI U 3Tarbl pa3pabarkiBaTh, CpeACcTBaMU U
3TaroB CO37aHUsT KOMITbIOTEPHBIX | OT/I&XKUBaTh U COBpPEMEHHBbIMU

MoJiesield CIIOKHBIX TeCTUPOBaTh KOMITbIOTePHBIMHU
TeXHUYe CKUX KOMIbIOTEPHbIE MOZE/IA | TEXHOJIOTUSIMU
yTpaB/sieMbIX CUCTEM KaK | CJIOXKHBIX TEXHUUECKUX pa3paboTKu U
OJHOrO U3 KJacca yIpaB/sieMbIX CUCTEM JJil | TeCTUPOBaHUS

KOMIMBbIOTEPHBIX MO/jie/nei
CJIO’KHBIX TEXHUYECKHUX
yTIPaBJISIEMBIX CHUCTEM,
Tripe/Ha3HaueHHbIX JJis
aBTOMaTHU3aLi1
BBIUKMC/TUTE/TbHBIX
9KCIIePUMEHTOB

Bupp! 3aHaTHM

* JlaboparopHbie
3aHSTUS;

* Jlekuuuy;

* CamocTodTenbHast
pabora;

* IloaroroBka u caua
9K3aMeHa / 3aueTa;

* JlabopaTopHbie
3aHSITUS;

* Jlekuuuy;

* CamocrTosiTe/ibHast
pabora;

* IloaroroBka u caua
5K3aMeHa / 3aueTa;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Hcronb3yemble * Otyet no * OtyeT no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii paboTe;
OLI€HMBaHUA * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSAX; * DK3aMmeH;
* OK3aMeH; * DK3aMeH;

dopMy/nvMpoBKa TOKasaTeseldd M KpUTepPUeB OLeHUBAHWS [JaHHOW KOMITeTEHLMM TpuBe/leHa B
Tabmmrie 4.
Tabmuiia 4 — IToka3aTesid M KpUTEPHUM OI[eHMBAHMSI KOMIIETeHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnagets
OtnyHO * Bce npuHLMIBI U

(BBICOKHMI YPOBEHbD)

TIpaBH/ia BBIO/IHEHUS
BCeX 3TarloB CO3/laHus,
TeCTUPOBaHUS U
BepU(pHUKaLU1
KOMIBbIOTEPHBIX MOZernen
CJIO’KHBIX TEXHUYECKHX
yTpaB/isieMbIX CUCTEM,
KOTOpBI€ SIBJISIFOTCS
OZIHUM M3 K/1aCCOB
VH(OpMaL[MOHHBIX
cUcTeM;

* TPOBOJUTH
pa3paboTKy, OTNAKy U
TeCTUpPOBaHHe
KOMIBbIOTEPHBIX MOJie/en
CTYC pgna
aBTOMaTU3aLuu
BBIUMC/IUTE/TbHBIX
5KCIIepPUMEHTOB
yuebHOr0, HayYyHO-
MICCJIe/I0BaTe/IbCKOTO U
TIPOEKTHO-
KOHCTPYKTOPCKOTO
XapakTepa;

* COBpeMeHHble
KOMITbFOTEPHBIMHU
TeXHOJIOTUSIMU U
CpeAcTBaMH pa3paboTKHy,
OT/IaZIKK U TeCTUPOBaHUS
KOMIBbIOTEPHBIX MOJie/ien
CTYC,
rpeJHa3HaYeHHbIX /15
aBTOMaTHU3aLuu
BBIUMC/IATE/IBHBIX
JKCIIePUMEHTOB;

Xoportio (6a30BbIit
YPOBEHD)

* HekoTOpbie NPUHLIUATIBI
Y TIpaBU/ia BBITIOJTHEHHUS
HEKOTOPBIX 3TaroB
CO3/laHUs1 WK
TeCTHUPOBaHUS U
BepuduUKaLuu
KOMIIbIOTEPHBIX MO/iefei

* TIPOU3BO/UTH
pa3pabOTKy WX OT/IA/IKy
Y TEeCTHPOBAHHE
KOMITBIOTEPHBIX MO/IeJIeH
CTYC,
npeiHa3HAYeHHbIX [I/Is]
aBTOMAaTH3alN

* COBpeMeHHBbIMHU
KOMITbIOTePHBIMU
TeXHOJIOTUSIMU 1
cpezcTBaMu pa3paboTKu
WA OT/IaZIKU U
TeCTUPOBaHUS
KOMIbIOTEPHBIX Moje/nei
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CTYC, oTHOCAIMXCSA K
KJ1accy
HH(OpMaI[MOHHBIX
CUCTEM;

BBIUMCJ/IUTE/TEHBIX
9KCIIEPUMEHTOB
Pa3/IMYHOTO XaapKTepa;

CTYC, HanpaBJ/iIeHHbIX
Ha aBTOMaTu3aL1io
BbIUMC/TUTEJIbHBIX
JKCIIepUMEHTOB;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* OpuH Y3 NPUHLMIIOB U
TIpaBU/Ia BBITIO/THEHUS
OJJHOTO M3 3TaroB
TeCTHUPOBaHUS U
BepudUKalr
KOMITbIOTEPHBIX MOZie/en
CTYCG;

* TPOU3BOAUTH OTIAJKY
Y TeCTUPOBaHUe
KOMIbIOTEPHBIX Mojle/ei
CTYC,
TipefiHa3HaueHHbIX [JIs1
aBTOMaTU3aluu
BBIUMC/IUTE/TEHBIX
9KCTIepUMEeHTOB
Pa3/IMYHOTO XapakKTepa;

* COBpeMeHHbIMHU
KOMITbFOTEPHBIMHU
TeXHOJIOTUSIMU
CpeZicTBaMM OT/JaJIKU U
TeCTUPOBaHUs
KOMITBIOTEPHBIX MOZesen
CTYC;

2.2 Komnerenuus I1K-5
ITK-5: criocobHOCTBIO pa3pabaThiBaTh METObI MOZE/THUPOBAHUS, aHa/IW3a U TEeXHOJOTHH CHHTe3a
TIPOIIECCOB M CUCTEM B 00/1IaCTU TEXHUKH, TEXHOJIOTMU U OPraHU3allMOHHBIX CUCTEM.
st bopMUpOBaHUsT KOMITeTEHLIMK HeOOX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W MCIOJIb3yeMble CpeJCTBa OLleHWBAHUS
TipeZicTaB/IeHbl B Tabmulie 5.
Tabsuria 5 — OTaribl HOpMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

aJITOPUTMHYE CKUX
CpeCTB pa3paboTKH
METO/IOB MO/Ie/TUPOBaHMUS,
aHa/IM3a ¥ CUHTe3a
CJIOXKHBIX TEXHUYE CKUX
YTIPaB/ISIEMBIX CUCTEM

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve TIPUHITUIIBI pa3pabOTKU OCYIIeCTBJIATL Pa3pabOTKy | COBpeMeHHBIMHU
3TaroB METO/IOB Y IPOTPaMMHO- | M BHEJIpEHHe MeTO/|0B TeXHOJIOTUSIMU U

MO/Ie/TUPOBaHUSI, aHaIn3a
Y Pa3/IMYHBIX TEXHOIOT UM
CUHTe3a KOMITbIOTePHBIX
mogpeneit CTYC,
OTHOCSIIIIUXCS K Kaccy
OpraHU3alMOHHBIX CUCTEM

cpefcTBamMu pa3paboTKuy,
TECTUPOBAHUS U OT/IaJ[K1
MeTO/ZI0B MO/le/TMPOBaHMUS,
aHa/M3a U CUHTe3a
KOMITbIOTEPHBIX MOZesiein
CTYC

Bubl 3aHaTHM

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTesbHas
pabora;

* IloaroroBka u caua
JK3aMeHa / 3aueTa;

* JlaboparopHsbie
3aHSATHUS;

* Jlekuuu;

* (CamocrosiTe/ibHast
pabora;

* TloaroroBka u caua
JK3aMeHa / 3ayeTa;

* JlaboparopHble
3aHATHS;

e CamocTosTenbHas
pabora;

Wcnons3yemble * OtueT o * OtyeT no * Oruer 1o
CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLleHMBaHUsA * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * OK3aMeH;
e OK3aMe€H; * OK3aMeH;

@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWS [aHHOM KOMITeTeHLIMM T[pHBeJleHa B
Tabmmie 6.
Tabmuiia 6 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMSI KOMIIETeHI[MH Ha JTarnax

Cocras 3HaTb YMmetb Bnagets
OT1uHO

(BBICOKMI YPOBEHb)

* OCHOBHbBIE TIPUHIIUIIBI
pa3pabOTKH, OTIAaJKU U
TeCTUPOBAHUSI METO/IOB U
TIPOrPaMMHO-
aJITOPUTMUYE CKUX
CpeJiCTB MOZIeTMPOBaHMsI,

* OCYILIeCTB/STH
pa3paboTKy, OTNAKy U
TeCTUPOBaHUE
TIPOrPaMMHO-
aJITOPUTMUYE CKUX
CpeZCTB MOZIeTMPOBaHusl,

* COBpEMEHHBbIMU
CpeAcTBaMH pa3paboTKHy,
TeCTUPOBAHUS U OT/Ia[KU
MEeTO/I0B KOMITbEOTEPHOTO
MO/|e/TMPOBaHUs], aHaIM3a
Y CUHTe3a
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aHajM3a U CUHTe3a
CTYC;

aHa/iu3a U pasIMuHbIX
TEeXHOJIOTUW CUHTe3a
KOMIbIOTEePHBIX Mojle/ei
CTYG;

KOMIIbIOTEPHBIX MOjle/nei
CTYG;

Xoportio (6a30BbIit

¢ HEeCKOJIbKO IIPWHLIMXIIOB

* OCYLIeCTB/SATh

¢ COBpeéMeHHbIMH

CPe/CTB MOZle/IMPOBaHus
CTYCG;

CPeZCTB MOZe/IMPOBaHus
Y aHa/IMs3a
KOMIIbIOTEPHBIX MO/e/ieit
CTYC;

YPOBeHb) pa3paboTKy, psf, OT/IaJIKy ¥ TeCTUPOBaHWe | CPeACTBAaMHU pa3pabOTKH
MPUHLUAIIOB OT/IaJKU 1 MporpaMMHO- WA TeCTUPOBAHUA U
TeCTUPOBAHUS METO/0B QJITOPUTMUYE CKUX OT/IaZIKU MeTOZ,0M
WA IIPOrpaMMHO- Cpe/iCTB MO/|e/TMPOBaHMsl, | KOMIIBIOTePHOI'O
QITOPUTMUYE CKUX aHa/Ii3a U CUHTe3a MOJIe/TpOBaHUs U
Cpe/ICTB MOZle/IMPOBaHMsl | KOMITbIOTEPHBIX MOJZle/leld | aHa/ln3a KOMIbITEePHbIX
u adHamu3a CTYC; CTYCG; mopeneint CTYC;

YOBNETBOPUTENBH | ¢ OfWH W3 TIPUHLIUIIOB * OCYILIeCTB/IATh * COBpeMEeHHBLIMU

0 (TIOpOroBBIi OT/IaJKX ¥ TECTUPOBAHMA | OT/JIaAKy M TECTUPDOBaHME | CpeACTBaMU

YPOBEHbB) MpOrpaMMHO- MpOrpaMMHO- TeCTUPOBAHUA U OT/IaJKU
QJITOPUTMUYECKUX QJITOPUTMUYE CKUX METO/I0B KOMITbLIOTEpPHOI'0

MO/Ie/TUPOBAHUS U
aHa/i13a KOMIbIOTEPHBIX
Mopeneit CTYC;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
s peany3alidy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /ISl OLIeHKU 3HaHWM, YMeHHWH, HaBBIKOB W (WJTH) OIbITa

oOpa3oBareIbHOM MPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

— IlpuHUMMbI

3.1 Tembl 0OIPOCOB Ha 3aHATHUAX

— OcHOBHBIE 3da/1a4 KOMIIBIOTEPHOT'O MO/Ie/IMPOBAHHMA YIIPAB/ISI€EMBIX T€XHHUUYEeCKHUX 00BEKTOB U
TEXHOJ/IOTMYEeCKHUX IIpOoLeCccoB

TIOCTPOEHUS

TeXHOJIOTMYeCKUX MPOLIeCCOB
— Mertoapl mOCTpoeHUsT Mofesiell 00BEKTOB C MY/IbTU(DU3NUYECKUMH SHEepreTHUeCKUMU |
MHOTOKOMITOHEHTHBIMH Bell|e CTBeHHbIMU MMOTOKaMU B CBS3SIX

— OCHOBHbIe KOMITIOHEHTHI a/ITOPUTMOB (DYHKLIMOHUPOBAHUSI CUCTEM yIpajieHust
— 3ajauM OCHOBHBIX MOZYJIEM THUTIOBOTO KOMILJIEKCAa TPOTpaMM MO/IeIMPOBaHUsS OOBEKTOB U

CHUCTEM YIIpaBJ/IEHUSA

MaTreMaTHyeCKHuX

Mozeneun

TeXHHUu4YeCKHUX

(dopMUpoBaHHsI KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

00BEeKTOB U

- HpI/IMepr HCII0/Ib30BAHUA MaTeMaTHueCKOIro Moae/IMpOBaHHA 00LEKTOB U CHCTEM yrpaB/ieHUA
B IIPOMBIIIJIEHHOCTH, HAYYHbIX UCC/I€A0BAHUAX U YQE6HOM nponecce

(YHKLIMOHAIBHOTO

MMPOEKTUPOBAHHA

3.2 DK3aMeHaLOHHbIe BOIIPOCHI
— 1. 3ajauM wucCcnefoBaHUS CIOXKHBIX TEXHOJOTMUECKHX YIIpaB/iseMbIX CUCTeM 2. 3ajaud

C/TI0XKHBIX

TeXHOJIOrn4YeCKHuX

ynpas/isieMbIX

cucreM 3.

dopmMasn30BaHHOe Tpe/iCTaBAeHre C/I0XKHOW TeXHOIOTUYeCKOW ympas/siemMol cructembl 4. CTpyKTypa U
K/1accU(UKaIUs CBsSI3el yIpaB/IsieMbIX TEXHOJIOTHUECKUX 00beKTOB 5. CTPYKTypa KOMITbIOTEPHON MOZE/H
CJIOKHOM TEXHOJIOTMYECKOM yrpaB/sieMoW CHUCTeMbl 6. AJITOPUTM aBTOMAaTHM3WPOBAHHOTO SKCIIepUMeHTa
HaJl CJIOKHBIMU T€XHOJIOTUUeCKUMU YIIpaB/isieMbIMU crcTeMamu 7. Ha3HaueHue MeToZla KOMIIOHEHTHBIX
yereii 8. OCHOBHbIe TIOHATHSI MeTO/la KOMIIOHEHTHbIX Lieriek 9. MeToAuKa MOCTPOeHUs] KOMIIOHEHTHOM
1[eN1 TeXHUUeCKUX 00beKTOB 10. AJITOPUTM aBTOMaTUUYeCKOTO MOCTPOEHHSI MOZIe/Ii KOMITOHEHTHO! 1[eTTH
11. A/IrOpUTM BBIUKMCIUTENBHOTO 3KCieprMeHTa 12. KoMIibloTepHast Mojie/ib CJIOKHOM TeXHOJI0ThYe CKOM
yrpaBisieMol cuctembl 13. BbruncivrenbHas MOZE/b C/IOKHOM TeXHOJOTHYECKOW YIpaB/isieMOMn
cuctembl 14. TIpuHLUIT pa3ziesieHUs] ypaBHEHHWM B MOjle/IM CJIOKHOM TeXHOJOTHUYeCcKOW yIpaBsieMou
cucteMbl 15. MHOroypoBHeBasi KOMIIOHEHTHasI Liellb C/I0’KHOW TeXHOJIOTUUeCKOM YIpaB/sieMON CUCTEMBI
16. Metoavka (opMHUpOBaHUSI MHOTOYDOBHEBOM KOMITbIOTEDHOM MO/e/NH CJ0XKHOM TeXHOJIOrruueCcKou
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ynpas/sieMol cucTemsl 17. 361K MHOTOYpOBHEBOI'O KOMITBIOTEPHOI'O MOZe/IMPOBaHUS M ero MOAbSI3bIKU
18. I'paryeckre HOTALMM si3blKAa MOJE/IMPOBAHUS YIIPaB/IsSeMbIX TEXHOJIOTMUECKMX O00beKToB 19.
I'paduueckrie HOTalUM sA3bIKA MOZE/NUPOBAHUSI aJNTOPUTMUYECKHUX KOHCTpPyKimi 20. BusyanbHble
KOMITOHEHTHI si3blKa BUPTyasjbHbIX MHCTPYMEHTOB U npubopoB 21. ®opmanu3oBaHHOE Ipe/cTaBleHHe
00BEKTOB C HEOJHOPOJHBIMU BEKTOPHBIMU CBs3siMU 22. CTPyKTypa HeOJHOPOJHOM BEKTOPHOM CBsi3u 23.
[TpaBuia KOMMYyTal[I KOMIIOHEHTOB C HEOZHOPOZAHBIMU BEKTOPHBIMU CBsi3siMU 24. O600611ieHHast Mozieslb
(h13UKO-XUMHYeCcKoro KomroHeHTa 25. KoMIOHeHThI rufipaBnuueckoit nopcuctembl 26. KoMroHeHTbI
TepMOJUHAMUYeCKOW mofAcucTeMbl 27. KOMIIOHEHTHI —TelJIO9HepreTUYeckOl IoAcUCTeMbl 28.
KoMmItoHeHTbI XUMHKO-TexXHO/ornuecko rogcrcteMsr 29. Cemnaparop 30. A6cop6ep 31. TeriooOMeHHUK
32. Omneparopbl s3blKa MO/E/JMPOBAaHUSI a/JTOPUTMUUYECKUX KOHCTPYKUMWA 33. OmnepaHAbl si3blKa
MO/Ie/TMPOBAHUsl ~ Q/ITOPUTMUUECKUX KOHCTpyKLmi 34. IlpaBwia QopMupoBaHMs —MaTeMaTHKO-
aITOPUTMUYECKUX KOHCTPyKLMM 35. Teopema O TIpeACTaBleHMM MareMaTHUKO-aJrOPUTMHUYECKUX
KOHCTPYKLIMI B ¢opmare aJropuTMHUeCKHUX KOMIOHEHTHBIX Lerieid 36. [IpaBusa mocTpoeHus fepeBa
BbIBO/la CHMHTAKCUYeCKU [PaBUIbHBIX KOHCTPYKLIMM s3bIKa MOZE/JUPOBaHUsl aJrOPUTMHUUECKUX
KoHCTpyKimid  37. TlpaBwio ¢opmMasn3oBaHHOTO OTOOpa)keHHsi [iepeBa BbIBOJJa MaTeMaTHKO-
a/ITOPUTMUYECKOTO BBbIp&KEHWs B a/TOPUTMUYECKYH0 KOMIIOHeHTHYIO Lerb 38. Tumsl JaHHBIX.
McrouHvku KoHCTaHT 39. KOMIIOHEHTHI OmeparopoB s3blKa MOZe/NUPOBAHUA aATOPUTMUYeCKUX
KOHCTPYKUMK 40. KoMnoHeHTbI (DyHKLMI s13bIKa MO/Ie/IMPOBaHUS a/JrOPUTMUUECKHUX KOHCTPYKLMM 41.
OtoOpakeHre BeKTOPHO-MaTPUUHBIX KOHCTPYKLUM 42. OToOpa’keHWe MaTeMaTH4eCKHUX BbIpaykeHUH 43.
OtobpakeHWe anropuTMHUYECKUX KOHCTPYKLuM 44. IlpezcTraBieHye anropuTMOB peLleHUs 3ajau
MHOTOBapuaHTHOro aHanu3a 45. [lpencraBneHwe aaropuTMOB TapaMeTpUYecKoW onTuMmusauuu 46.
CpencrBa  COMpSDKEHUS] MHOTOYPDOBHEBOM KOMIIBIOTEDHOM MOZleIM C  peajlbHbIM — TeXHUYeCKUM
(TexHomoruueckuM) obbekTtoM 47. CpefcTBa WHTErpaljii MHOTOYPOBHEBOUW KOMITBIOTEPHOW MOJIENN C
6azamu faHHbIX 48. KOMITOHEHTHI Cpe/iCTB aBTOMaTU4YeCKoro (hopMHpOBaHUsl UHTEPAKTUBHBIX OTYETHBIX
¢opm 49. TTpUHIMITEI UCTTOMBb30BaHKS aTPUOYTHBIX CBsizeli KomrioHeHTa 50. MHOroypoBHeBasi CTPYKTypa
BUpTyasbHOro mnipubopa 51. dopmanusoBaHHOe TIpe/CTaB/eHWe BUpPTyaJbHOro rpubopa 52.
[TocnemoBaTe/IbHOCTL  [IEMCTBUM  T10/Tb30BaTe/si TMPU  (OPMUPOBAaHWM BHUPTya/sbHOrO Tipubopa 53.
Ha3HaueHue U CTpPyKTypa KOMIUIEKCa IIPOrpaMM MHOI'OYPOBHEBOI'O KOMIIBFOTEDHOI'O MOJe/UpOBaHus 54.
®DyHKUMM MHOTOC/IONHOTO peAakropa 55. IIpuHLMNBI paboThl MHTEpPHpeTaTopa si3blka MOZeTMPOBaHMUS
CJIOKHBIX ~ TEXHOJOTMYecKWX 00bekToB 56. AsropuT™M (OpMHUPOBAHMSI KOMITIOHEHTHOW  Iieru
UCC/ielyeMoro O00BeKTa C HEOJHOPOAHBIMUA BEKTODHBIMHM CBSI3IMM  57. AJTOPUTMBI — aHaM3a
KOMIIOHEHTHOM 1leru ucciiefiyemMoro obbekra 58. [lpuHimn paboTel UMHTepripeTaropa  si3blka
MOJIe/TUPOBaHNs  JITOPUTMUUYECKUX KOHCTPYKLMM 59. CTpyKTypa WHTe/UIEeKTyaJlbHOM CHCTeMbl
yTpaB/jeHusi TeXHUUecKUMU obObekTamu 60. CTpyKTypa KOMITbIOTEDHBIX TpEHaKepOoB OIepaTopoB-
TEeXHOJIOTOB

3.3 TemsI 1ab6opaTopHbBIX padoT

— KowmmnbroTepHOe MoZie/TMpoBaHue ru/ipaB/iiueCKUX CUCTeM

— KomnbroTepHOe Moie/IMpoBaHUe TePMOJMHAMUYECKUX CUCTEM

— KomneroTepHoe MozieTMpOBaHUe TEMJIOBbIX CUCTEM

— KowmmnbrorepHoe MozeMpoBaHre XUMUKO-TEXHOJIOTUUeCKUX CUCTEM

— MopenvpoBaHre MareMaTUKO-a/ITOPUTMUAYECKUX BbIpaXKeHUH

— IlocTpoeHve MoJenu WHTEpPaKTUBHOIO [JOKYMeHTa [Jisi IPOTOKOJIMPOBAHUS Ppe3y/bTaToB
MOZIe/TUPOBaHUs

— TlocTpoeHne MHOTOYPOBHEBOW KOMIBIOTEPHOM MO/ BU3yalbHOTO MHCTPYMeHTa 1 Tiprubopa

— IlocTpoenue MHOroypoBHeBo# KommbtoTepHOU Mofenu CTYC s ynpaBreHUsT COCTOSTHUEM
TE€XHUYECKOT0 00beKTa

— IlocTpoeHue ceTeBoii MHOrOypOBHEBOM KOMIBIOTEDHOW MOJeNH [Jis peanv3alid CeTeBOro
TpeHaxkepa

4 MeToauyeckHe MaTepHasbl
Ins obecrieuenust mpoiiecca oOyueHUs W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
— MeTOoMYeCKHe MaTepuasbl, OMNpejesioe TpOLeypbl OLIEHMBAaHUS 3HaHWM, YMeHHH,
HAaBBIKOB U (W) ONbITa JeATeJbHOCTH, XapaKTepU3YIOIUX 3Tarnbl (OP-MUPOBaHUS KOMITETEHIHH,
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coriacHo 1. 12 paboueii mporpamMMBbI.

4.1. OcHoBHas /MTEparypa

1. WHrennexkryanv3anus yIpasjleHUs TeXHOJIOIMYeCKWMU IpoLecCaMu Ha YIVIeBOLOPOAHBIX
MecTtopoxxaeHusix [Tekcr] : moHorpadus / B. M. [ImutpueB [u gp.] ; ToMckuii rocygapCTBeHHBbIN
YHUBEPCUTET CUCTEM YIIpaB/IeHUsI U PaJu03/1eKTPOHUKH. - Tomck : B-Cnektp, 2012. - 212 c. (Hamuuve B
oubmoreke TYCYP - 85 3k3.)

2. CBMUII - cucTemMa BUPTYa/lbHBIX UHCTPYMEHTOB ¥ NpubopoB [Tekct] : MoHorpadus / B. M.
OvutpueB [u ap.] ; MunucrtepctBo obpa3oBanusi M Hayku Poccuiickoit ®epeparun, Tomckuii
rOCy/lapCTBEHHbIM YHUBEDCUTET CHUCTeM yIpaB/ieHusi U paguosnekTpoHuky (Tomck), Kadeznpa
MOZIe/IMPOBaHUA U CUCTeMHOro aHanusa, Hayunasa rpynmna "PEBMKOM". - Tomck : B-Cniektp, 2014. -
216 c. (Hanuuure B bubmoteke TYCYP - 85 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa

1. MeTtoabl KUOEPHETUKUA B XUMUU M XUMUUeCKOU TexHosoruu [Tekct] : yueGHOe rocobue / B.
B. Kadapos. - M. : Xumus, 1968. - 380 c. (Hamuuue B bubmioreke TYCYP - 1 3k3.)

2. PexyppeHTHas WeHTH(UKALMS MPOLIECCOB U OOBEKTOB U ee TpUMEHeHWe B TOCTPOEHUH
aZlaNTUBHBIX crcTeM yripaBienus [Tekcr] : yuebnuk / A. E. Kapemun, A. B. Maiictpenko, A. A.
CgeT/1akoB ; MuHHCTepCTBO 00pa3oBaHust ¥ Hayku Poccuiickoii @epeparyu, TOMCKHUI TOCyapCTBEHHBIH
YHUBEPCUTET CUCTeM ympaBjieHUs U paauo31eKTpoHukd (Tomck). - Tomck : TYCYP, 2011. - 180 c.
(Hamuue B 6ubmoreke TYCYP - 15 3k3.)

4.3. Obsi3aTe/ibHBIE yYe0HO-MeToAHYeCKHe TT0Co0us
1. MogenupoBaHue cucteM: MeToandeckre yKa3aHus 1o jabopaTtopHbiM paboTtam / [IMUTpUeB
B. M., TIpuroppeBa T. E. - 2015. 37 c. [DnexkrpoHHeli pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/5066, cBo6oAHbIT.
2. MopenupoBanue cucteM: MeTognyeckre yka3aHus 10 CAMOCTOSITe/TbHOM pabote / [IMUTpreB
B. M. - 2015. 17 c. [OnekTpoHHbiii pecypc] - Pexxum pgocrtyna: http://edu.tusur.ru/publications/5065,
CBOOOIHBIM.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CMIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. aumk.tusur.ru
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