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

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MopeiMpoBaHue TeXHUUeCKNX 00beKTOB yIpaB/IeHHs

YpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHHe - Marucrparypa

Hanpagnenue noArotoBku (crieLuanbHOCTh): 27.04.04 YiipaB/ieHHe B TEXHUYeCKHX CHCTeMax
HaripaBnenHocts (npodunb): KommbloTepHoe MopenupoBanne W o00paborka wuHpopManuu B
TeXHUUYeCKHX cUcTeMax

dopma oOyueHUs: OUHAA

PakysnbereT: @PBC, ®aKy/bTeT BBIYUC/IUTE/TBHBIX CUCTEM

Kadeznpa: MuCA, Kadeapa moaenpoBaHusi ¥ CHCTEMHOI0 aHa/IM3a

Kypc: 1

Cemectp: 2

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 2 cemecCTp Bcero EvHunb
1 Jlekuu 18 18 4acoB
2 [IpakTrueckue 3aHATHSA 18 18 4yacoB
3 JIabopaTopHble 3aHSTHS 36 36 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 72 72 yacoB
5 CamocTosiTesibHast paboTa 144 144 yacoBs
6 Bcero (6e3 3k3ameHa) 216 216 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 252 252 YyacoB
7.0 7.0 3.E

OK3aMeH: 2 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
(cnetmanbHOCTH) 27.04.04 YmpaBieHWe B TeXHHUeCKMX cucTeMax, yTBepkiaeHHoro 2014-10-30 roga,

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

Pa3paboTumku:

noteHT Kad. MuCA lanmxka T. B.

3aBeayromumii obecreunBarolei Kad.
MuCA Hmutpues B. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/I&JILHOCTI/I).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

MuCA Ovutpues B. M.
OKCIePThI:

notl. kadh. MuCA [ITyrenkoB 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

HOucuuruiiHa «MogenvpoBaHre TeXHUUeCKHX 00bekToB yrpasneHusi» (b1.B.0/].3) otHocutcst K
610Ky 1 (BapuaTMBHast YacCTh).

[MpefuiecTByOUMY  AUCLITIMHAMY,  (OPMUDYIOIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
Clefyrolye OUCLMIUVIMHBL:  KOMIbIOTepHbIe TeXHOJIOTMM yIIpaBlIeHUss B TeXHUUeCKUX CUCTeMax,
MaremaTuueckie OCHOBbI Teopud cucteM, Ilepefadya [AaHHBIX B HH(OPMAaLMOHHO-YTIPABJSIOMIUX
cucreMax.

[TocnepyromyMu JUCLUTIIMHAMU ABSAIOTCS: [IpeauriioMHas npakTUKa.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— OIIK-1 criocoOGHOCThIO TIOHMMaTh OCHOBHBIE TPOOJeMbI B CBOed mMpeaMeTHON o6macT,
BbIOMpAaTh METOAbI U CPeZCTBA UX pellleHus;

— TIK-2 criocoOGHOCTRIO TIPUMEHSITh COBPEMEHHble TeopeTHYecKHe U SKCTIiepUMeHTasbHbIe
MeToZbl Pa3pabOTKM MaTeMaTUyeCKUX Mojesiell UCCIeayeMbIX 0ObeKTOB U TMPOLIeCCOB, OTHOCSIIUXCS K
npodeCCUOHA/IBHOM ZleATeIbHOCTH T10 HarpaB/IeHUIO MOrO0TOBKY;

— [TIK-11 crocoOGHOCThIO pa3pabaThiBaTh HOPMAaTUBHO-TEXHUYECKYHO [JOKYMEHTAI[UI0 Ha
TIpOeKTHpYyeMbIe arrapaTHO-IIpOrpaMMHBIe CPeJCTBa;

— TIK-12 cnocoGHOCTBIO pa3pabaThiBaTh TEXHOJIOTHM W3TOTOBJIEHUS allllapaTHBIX CPEACTB C
VICTI0/Tb30BaHUEM aBTOMAaTM3HMPOBaHHBIX CUCTEM TeXHOJIOTMUeCKOU MOJrOTOBKU MPOU3BO/CTBA;

— [IK-15 croco6HOCTbIO  OCYIIeCTB/ISATh perfiaMeHTHble HWCIbITaHUsS — afmnapaTHbIX U
MIPOrPaMMHBIX CPeZICTB B JTaDOPaTOPHBIX U TIPOM3BOJCTBEHHBIX YC/IOBUSX;

B pesysbraTte usyyeHus JUCLUIUVIMHBI CTYAEHT JO/DKeH:

— 3”Harp OOmme moAXoAbl K aHamM3y MW MOJENMPOBAHUIO TEXHUYECKHX OOBEKTOB U
TeXHOJIOTUYeCKUX MPOLIeCCOB

— yMeThb COCTaB/IsAITb MaTeMaTHuecKre MOJe/N TeXHUUeCKOro oObeKTa WK TeXHOJOrMYecKoro
rporecca

—  BJIa/ieThb HaBbIKaMU IIOCTAHOBKU U NIPOBe/eHUs] BbIYMC/IUTE/IBHOIO SKCIIepUMeHTa

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBseT 7.0 3aueTHbIX €JUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Busl yue6HOM AesSTe/TbHOCTU Bcero uacos CemecTpsbl

2 cemeCTp
AynutopHblie 3aHSTHS (BCEro) 72 72
Jlekin 18 18
[IpakTryeckue 3aHATUSA 18 18
JlabopaTtopHbIe 3aHATHS 36 36
CamocrosiTenbHasi paboTta (Bcero) 144 144
OdopmsieHre 0TYeTOB T10 J1TabOpaTOpHBIM paboTam 32 32
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ITpopaboTKa JIeKIMOHHOTO MaTepHasa 40 40

CamocrosiTeslbHOE U3yueHre TeM (BOIIPOCOB) 40 40
TeopeTUUYeCKOM 4aCTH Kypca

IToaroroBka K mpakTUUeCKUM 3aHATUAM, CeMUHapam 32 32
Bcero (6e3 sk3ameHa) 216 216
IToaroroBka u c/laua 5K3amMeHa 36 36
OO0111ast TPYJOEMKOCTD U 252 252
3aueTtHble Eavnnnbl TpygoeMkocTH 7.0 7.0

5. CopepxaHue AUCHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHH
Pazfenbl AUCLUTIIMHBI M BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BUIBI 3aHITUN

. B, S
A o
= 5 O
= S o
T o . ‘o g <
I = 4
o o = o =& = =
= v g = S < g g
= a ¥a| ] >
Hassanus pa3zenoB JUCLIUIIIUHBI %r 5 = 5 Z Q = %
= s g 5 g 7 2 E
E a, = m I e 9
> S O A=) S
@ O =t
=" ] =
= = S
2 cemeCTp
1 CucTeMHBINM aHa/MU3 U 3a/jauu 2 4 0 12 18 | OIIK-1, TIK-2

MareMaTHU4eCKoro (KOMIbIOTEPHOTO)
MO/Ie/IMPOBaHUs1 ypaB/sieMbIX
TeXHUUE CKUX 00BEKTOB U
TeXHOJIOTUUEeCKUX MPOLIeCCOB

2 MeTo/bl KOMIIBIOTEPHOIO 4 4 0 12 20 |IIK-11, ITK-2
MO/Ie/TMPOBaHUs CUCTEM YIIpaB/eHuUs
TeXHUYeCKUMHU 00BbeKTaMu 1
TeXHOJIOTMYeCKUMHU TIpOoLieccamu

3 MeTto/pI IOCTPOEHYsI MaTeMaTu4eCKUX 4 4 36 44 88 | OIIK-1, IIK-
Mo/ienield 00BEKTOB U TTPOL[ECCOB C 11, IIK-12,
MY/IBTU(QU3NUeCKUMU SHepreThye CKUMU [IK-15, TIK-2

1 MHOI'OKOMITIOHEHTHBIMU
Bellje CTBEHHBIMU ITOTOKaMH B CBA3AX

4 TIpyHLMMBI MOJ|@TUPOBaHUS 4 4 0 48 56 |TIK-12, TTK-
aJICOPUTMOB CUCTEM YTIPaBI€HUS 15, TTIK-2
TeXHUUe CKUMH 00beKTaMH U
TEeXHOJIOTMYeCKMMHU MpoLieccamu

5 Komruiekc nporpaMMm MaremMaTuyeCckoro 2 2 0 24 28 |IIK-12, IIK-
MO/Ie/TMPOBaHUsI 00BEKTOB U CUCTEM 15, TIK-2
yIpaB/IeHUs

6 IIpumMeHeHne MaTeMaTHuyeCKOro 2 0 0 4 6 [MK-12, ITK-2

MO/ie/ITMPOBAaHUA 00BLEKTOB U CHCTEM
yIipaB/ieHHA B ITPOMBILIJIEHHOCTH,
HAYUHBIX NUCC/I€JOBAHUAX U yq66HOM
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nporiecce

Wroro 3a cemecTp

18 18 36 144

216

Hrtoro

18 18 36 144

216

5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (TI0 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)

g g 5
= L =
s 2
Ha3paHus pasnenon CopepykaHue paszesioB JUCLIMIIIMHEI 110 s - E %
JIeKLISIM S =
=~ g3
- o ™
2 ceMecCTp
1 CucTeMHbIV aHa/MU3 U 3ajlauu 3a/jauun UCCIe0OBaHUs U 2 OITK-1
MaTeMaTHUueCcKOro (KOMITbIOTEPHOI0) | PyHKLIMOHA/IBHOTO MPOEKTUPOBAHUS
MO/Ie/TMPOBaHMUS YIIPaBJIIeMbIX CUCTeM YIIpaBJIeHUs! CJIOKHBIMU
TeXHUUeCKUX 0OBEKTOB U TexHojoruueckumu oorvekramu (CTO) ;
TEeXHOJIOTMYeCKUX TIPOL|eCCOB AHanu3 cTpykTyphl U cBsizet CTO;
CTPYKTYypa U 3a/iauil UHTe/JIeKTya/IbHOI'O
ynipasjienuss CTO; anroputmel
HHTeJJIeKTya/IbHOro yripasyieHust CTO ¢
NIpUMeHeHeM KOMITBIOTEePHBIX MOZiesiel;
Nroro
2 MeTo/bl KOMIIBIOTEPHOTO Metog, koMrioHeHTHBIX Lerneit (MKILI); 4 [1K-2
MOZle/TMPOBaHKSI CUCTeM YIIpaB/ieHHsl | MOJeJ/lb UHTe//IeKTYabHOW CUCTEMBI
TeXHUYeCKUMHU 00beKTaMu 1 ynpasnenusi CTO B ¢popmare MKIL;
TeXHOJIOTUYeCKUMH TpoLieccaMu MeToz MHOTOypOBHEBOTO
KOMIIbIOTEPHOI'0 MOZie/IMPOBaHUSA
VIHTeJIJIeKTYya/IbHbIX CUCTeM YIIpaB/IeHNUs]
CJIO)KHBIMM TEXHUUECKUMU U
TEXHOJIOTMUeCKUMU 00beKTaMu; HOTaLys
s13bIKa Mogenuposanus CTO;
rpaduyeckrie HOTaLUX s13bIKa
MO/Ie/IMPOBaHUs a/lTOPUTMUUECKUX
KOHCTPYKLMH; 13bIK TIOCTPOEHUS
BUPTYa/IbHBIX MHCTPYMEHTOB U MPUOOPOB
Nroro 4
3 MeTtozp1 NOCTpOEHYS Knaccudukarys ¢pr3nko-xumMmuyecKux 4 [IK-11
MaTeMaTh4yeCcKuX mMogeseil 00beKkToB U | rporjeccoB B CTO; dopmanu3oBaHHOe
TMPOLIeCCOB C MY/IbTU(PU3NYECKUMU Tripe/icTaB/ieHre 0ObeKTOB C
SHepreTUYeCKUMHU U HEOJHOPOJHBbIMY BeKTOPHBIMU CBSA35IMUY;
MHOTOKOMITOHEHTHBIMU 0000111eHHast MO/le/Tb KOMTIOHeHTa
BellleCTBeHHbIMU ITOTOKaMHU B CBSI3AX | (PU3NKO-XMMUUYECKON CHCTEMBI;
K/1acCU(UKaL1si KOMIIOHEHTOB U
MOCTPOEHUe MOJeser XUMHUKO-
TexHoJiornyeckux nogacucrem CTO.
Nroro
4 TTpyUHUUIBI MOZETUPOBAHUS I'pamMartyika si3bIKa MOZeTMPOBaHUS IK-12
a/ITOPUTMOB CUCTeM YIIpaB/IeHUs aJITOPUTMHUE CKUX KOHCTPYKLIWM;
TeXHUYeCKMMU 00beKTaMu 1 dopman3oBaHHOe 0TOOpa)keHHe JlepeBa
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TEXHOJIOTnYeCKHMMHU IIpoLecCaMu

BbIBO/]a MaTeMaTUKO-aJITOPUTMHUYECKOTO
BbID&KEHUSI B a/ITOPUTMUYECKYHO
KOMITOHeHTHY10 Lenb (AKLI);
oToOpa’keHre CKassIpHbIX ¥ BEKTOPHO-
MaTpPUYHbIX KOHCTPYKLUI B opMmar
AKII; KOMIIOHEeHTBI UHTerpaLvy C
BHEIITHUMH arrapaTHbIMUA CPeJICTBaMU U
NIPOrpaMMHBIMU MOZY/ISIMU

Ntoro 4
5 Komruiekc nporpamm HasHaueHue KoMILIeKCa Iporpamm; 2 [TIK-15
MareMaTHU4eCKOro MOZe/IMPOBaHUs CTPYKTypa MHOTOYPOBHEBOI'O Pe/laKTOpa;
00bEKTOB 1 CUCTeM yIIpaB/ieHusI aJITOPUTM BbIUMCIUTEIBHOTO

5KCIIePUMEHTA HaJ, MOJe/sIMU CI0XKHBIX

TeXHOJIOTUUeCKUX 00BHEKTOB; aJITOPUTMbI

MMUTALIMOHHOTO MO/Ie/TMPOBaHUS

a/ITOPUTMOB YIIpaB/IeHUS.

Ntoro 2
6 [IprimeHeHVe MaTeEMaTUYeCKOTO [TocTpoeHue vHTe/I/IeKTYya/IbHbIX CUCTEM 2 IK-2
MOZIe/TUPOBaHUsl OOBEKTOB M CUCTEM | yTIpaBJieHusi (Ha pUMepe CUCTEMbI
yIIpaB/IeHUs B IPOMBILLJIEHHOCTH, MUHUMM3ALIMK pPacxofia MHruouTopa rnpu
HayYHBIX UCC/IeZIOBAaHUAX U YUeOHOM | abCOPOI[MOHHOM OCYIIIKe TIPUPOJHOTO
rporiecce rasa); MpUHLUIbI TTIOCTPOEHUST

KOMITbIOTEPHBIX TPEHA)KePOB

OrepaTopOB-TEXHOIOrOB; CTPYKTypa

CUCTeMbI MOZe/TUPOBaHUs JJ1s

BBITTOJIHEHUS HAYYHO-MCCIe/J0BaTeIbCKUX

9KCIIePUMEHTOB

Nroro 2
Wroro 3a cemecTp 18

5.3. Pa3genbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBS3M C 00ecneurnBarIyMH (MPeAbIAYIMMHA)

4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCLATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromMu (TpeabIIyIUMU) 1

obecrieuriBaeMbIMHU (TIOC/IEAYIOLAMU) JUCIIUTUIMHAMY TIPeJCTaB-/IeHbl B Tabsuile 5.3.

Tabsuma 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

HanmeHnoBaHue AUCHUIT/INH

Ne pa3zenoB aHHOW AUCLUTUINHBI, /711 KOTOPBIX HEOOXOAUMO
r3yueHre 0beCTieunBarOLLMX U 00eCcrieurBaeMbIX AUCLIATUIH

1 2 3 4 5 6
[IpenecTByroLIKE JUCLUATITUHBI
1 KoMnbroTepHbIe TEXHO/IOTHUA + +
yIIpaB/IeHUs B TEXHUYECKUX CUCTeMax
2 Maremaruyeckue OCHOBBI TEOpUH + N
cucreM
3 Ilepesava JaHHBIX B
VH(OpMaL[MIOHHO-YTIPaBJISIOLLIMX + +
cucTeMax
[Tocnepyroume AUCLIUIIIMHEI

1 IlpesaurioMHas pakTUka + + + + + +
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5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHUH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yuUeHUM [JUCLIMIUIMHBI, U BUOB 3aHSATUH
npe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5. 4 — CoOOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBbIX TIPU H3yUeHUH
IUCIATUTUHBI

Bubl 3aHaTHM

CDOPMLI KOHTPOJIA

KomneTeHin

Jlekumu
[TpakTHUecKue 3aHsTHS
JIabopaTopHbIe 3aHATHSI

CamocrosTenbHast paboTa

+

Ok3aMeH, OTuert 110
naboparopHoii paboTe

OIIK-1 +

+
+
+

[TK-2 + HomarHee 3azanue, Otuet
110 UH/IUBUYaTbHOMY
3a/laHuI0, JK3aMeH,
Cobecenoranue, OTUeT 10
naboparopHoii pabore,

Ornpoc Ha 3aHATUSIX

TIK-11 + + + OrTueT 1o
WHWBUYaJIbHOMY
3alaHUr0, JK3ameH, OTuer
o nabopatopHoii paboTe,
Ornpoc Ha 3aHATUAX

IK-12 + + + OrueT 110
VH/VBUyaJbHOMY
3a/laHut0, JK3aMeH,
CobecenoBanue, OTueT 10
naboparopHoii pabore,
Onpoc Ha 3aHITUAX

I1K-15 + + + Ok3ameH, CobecenoBaHue,
Ortuet 10 y1aboOpaTOpHOIA
pabore

6. IHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aIUH 00yUeHHUsA
He mipegycmotpeno PYII

7. JIabopaTopHbIe padoThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabsuma 7. 1 — HaumeHoBaHHe 1ab0paTOpHBIX paboT

Ha3Banus pa3zenoB HanmMeHoBaHue 1ab0paTOPHBIX paboT

Tpyn0eMKOCTb,
q
dopmupyeMblie
KOMITeTeHLIUU

2 ceMecCTp

[ee]

3 MeTtozp1 IOCTpOEHYS KomribroTepHoe MozieiipoBaHue OIIK-1,
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MaTeMaThueCKUX Mojieield 00beKTOB U
TIPOLIeCCOB C MY/IETU(PU3NUECKUMU

ruapaB/IndyeCKHX CUCTEM

[TK-2

KommnrorepHoe mojenpoBaHye 8
FHEPreTUHECKIMI 1 TepMOJHUHAMUYeCKUX CUCTEM
MHOI'OKOMITIOHEHTHBIMU
BelIleCTBeHHBIMH [TOTOKAMH B CBA3SIX | KOMIbIOTEpHOe MO/le/IMpOBaHue 8
TEeI/IOBBIX CUCTEM
KommnbroTepHoe MogenupoBaHue XMMUKO- 12
TeXHOJIOTUYEeCKUX CUCTEM
Ntoro 36
Wroro 3a cemecTp 36
8. ITpakTuueckue 3aHATHS (CeMHUHAPHI)
TeMaTHKa TIpaKTHUeCKUX 3aHATUM (CeMUHapOB) TIpUBeZieHo B Tabimiie 8.1.
Tabmuia 8. 1 — Temaruka MpakTHUeCKUX 3aHATHI (CeMHUHAPOB)
3 <]
& ZE
< = =
< S v T
Temaka rpakTUYeCKUX 3aHATUI = > T
HasBanus pasgenos z v e &
(cemuHapoB) 3 g g
S 8 =
= o' O
= S
2 cemeCTp
1 CucTteMHbIN aHAIW3 U 3a/lauk ®opMUpOBaHUE U MaTemMaTHhuecKast 4 [TK-2
MaTeMaTU4eCcKoro (KOMITbIOTEPHOI0) | [IOCTaHOBKA 3a/jau UHTeJIJIeKTYaIbHOTO
MO/Ie/TMPOBaHUs YIIpaB/sieMbIX yIpaBJIeHUs CJIOKHBIMU
TeXHUYeCKUX 00bEeKTOB U TEXHOJIOTHUeCKUMU 00BeKTaMu
TeXHOJIOTUYeCKUX TPOLeCcCoB Vtoro
2 MeTo/ibl KOMITBIOTEPHOI'O dopMUpoBaHUe CTPYKTYP [TK-2
MO/Ie/IMPOBAHUS CUCTEM YTPaB/ieHWss | MHOTOYPOBHEBBIX KOMITbIOTEPHBIX
TeXHUYe CKUMHU 00beKTaMH 1 Mo/iernield CUCTeM UHTe/UIeKTya/IbHOTO
TeXHOJIOTUYeCKUMHU TPOoLieCCaMmu yTpaBJ/IeHUs CJIOKHBIMU
TEXHOJIOTHUeCKUMU 00beKTaMu
Ntoro
3 MeTtofpl MOCTPOEHUS dopMHpOBaHUe Mojiefiell KOMITOHEHTOB [TK-2
MaTeMaTh4yeCKUX Mojiesieild 00beKTOB U | CJIOKHBIX TEXHOJIOTMYeCKUX 00bEKTOB C
TMPOLIeCCOB C MY/IbTUPU3NYECKUMU HeOJHOPOJHBIMU BEKTOPHBIMU CBS35IMU
SHepreTUYeCKUMHU U Vitoro 4
MHOT'OKOMITOHEHTHBIMU
BellleCTBeHHBbIMU [I0TOKaMU B CBA3SX
4 TIpyuHLMIBI MOZIe/IMPOBaHUSA dopmuUpoBaHUe Mo/iesiel KOMIIOHEHTOB 4 [TK-2
aNrOPUTMOB CUCTEM YIIpaBIeHUs OCHOBHBIX OMepaLvii aIrOpuTMOB
TeXHUUe CKUMH 00beKTaMH U VIHTeJ/UIeKTYa/IbHOT'O YIIpaB/ieHUs
TeXHOJIOTUYeCKUMU TPOLIeCCaMu CJI0>KHBIMU TEXHOJIOTUUYe CKUMU
oObeKkTaMu
Nroro 4
5 Komruiekc riporpamMm DopMUpPOBaHUE U pellieHne IK-2
MareMaTU4eCKoro MOZie/IMpOBaHUs MaTeMaTu4eCKUX Mozienei CJI0KHbBIX
00BEKTOB 1 CHICTeM YTIpaBJIeHusI TEXHOJIOTUYeCKUX 00BEKTOB C TIO/THBIM
KOOp/IMHATHBIM 0a31COM TepeMeHHBIX
Nroro 2
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Nroro 3a cemecTp
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9. CamocrosiTesibHast pabora
Buibl camocTosiTesibHOM paboThl, TPYZAOEMKOCTb 1 (hOpMUpyeMble KOMIIeTEHLIMH TIpe/|CTaB/IeHbI B

tabmure 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITETEHITHH
) L 5
= a =
s | &%
Buabl camocTosTenbHOM = > U
Ha3saHus paszenos 5 = =T @DopMBI KOHTPOJISA
paboThI s s g
S8 g8, =
A ° 2
= S}
2 cemecCTp
1 Cuctemnsbiii aHanmu3 1 | Ilogroroska K 8 |IIK-2 Orpoc Ha 3aHATHSX,
3a/layv MaTeMaTUyeCKoro |IpakTUYeCKUM 3aHATUSM, Otuer o
(KOMITbIOTEPHOT0) ceMHHapam VH/JVBU/lyaJIbHOMY
MO/le/TMPOBaHUs 3a/laHUI0
ACIP [TpopaboTKa /eKLIMOHHOTO 4 A
TIpaB/IsieMbIX
yHpas/iie Marepuasa
TeXHUUE CKUX 0OBEKTOB U
TEeXHOJIOTUYECKUX Wtoro 12
TIPOLIeCCOoB
2 MeTtopbl IToaroroBka K 8 IK-11, Ornpoc Ha 3aHATUSIX,
KOMITLIOTePHOT'O [IPaKTUYe CKUM 3aHATUSM, [TK-2 Oruer 1o
MO/Ie/IMPOBaHUs CUCTEM | CeMHWHapam VIHUBU/1ya/IbHOMY
YHpaB/IeHI: [TpopaboTKa eKIIMOHHOTO 4 3aAaHuIo
TeXHUYeCKUMU Marepuana
oObeKkTamMu U
TeXHOJIOTUYeCKUMU Wroro 12
rporieccamu
3 MeTozpl MOCTPOEHUS IToaroroBka K 8 IK-12, Ornpoc Ha 3aHATUSIX,
MareMaTHUUeCKUX MOJie/iel | TTpaKTh4YeCKUM 3aHATUSM, I1K-2, OTyerT 110
00BEKTOB U TIPOIIECCOB C | CEMUHapam [TK-11, WHAVUBUYaTIbHOMY
MYJ/ITU(U3NYE CKUMHA [TIK-15 3azaHuto, OTyeT 1o
Y b ITpopaboTKa JeKIIMOHHOTO 4 % P 5
HepreTuyeCKUMH U TOpHOM T
SHepreTuyec Marepuana JlabopaTopHOU pabore
MHOTOKOMIIOHEHTHBIMU
Bell{eCTBEHHBIMH OdopmeHre O0TUETOB T10 8
MOTOKAMH B CBSI351X nabopatopHeIM paboram
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
Ntoro 44
4 TTpUHLUTIBI [Togroroeka K 4 | IIK-2, Ornpoc Ha 3aHATUSIX,
MOZe/IMPOBaHUsA [IPaKTUYe CKUM 3aHATUSM, [TK-15, Oruer 1o
arOPUTMOB CUCTEM ceMHHapam [K-12 VIHUBU/1ya/IbHOMY
yTIpaB/IeHUs CAMOCTOSITEILHOE 40 3aganuto, CobeceoBaHue
T%XHH%CKHMH r3yuyeHue Tem (BOIPOCOB)
OOBEKTaMI 1 TeopeTUuUeCKOM 4acTH
TeXHOJIOTUYe CKUMU

Kypca
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rporieccamu ITpopaboTKa JIeKIMOHHOTO 4
Marepuasa
Utoro 48
5 Kowmruiekc riporpamMm [Togroroeka K 4 [1K-2, Ornpoc Ha 3aHATUSIX,
MareMaTu4eckoro TpaKTUYe CKUM 3aHATUSM, [TK-12 Otuer 1o
MOZle/TMPOBaHKsI 00bEeKTOB | CeMUHapam VIHVBU/lya/IbHOMY
Y CHCTeM yTpaB/IeHUsi TpopaBoTKa MeKIHOHHOTO 16 3aganuto, CobeceoBaHMe
Marepuasa
[TpopaboTKa JIeKLIMOHHOTO 4
Marepuasa
Wtoro 24
6 IIpumeHeHue [TpopaboTKa eKIIMOHHOTO 4 |TIK-12, Ornpoc Ha 3aHATUSIX
MareMaTHueCKoro marepuasa [1K-2
MO/Ie/TUPOBaHUsT 00bEKTOB Vitoro 4
Y CHCTeM yTipaBJieHUs B
MPOMBILIEHHOCTH,
HayUHbIX UCC/IeJOBAHUSX
1 yueOHOM TIpoliecce
Wroro 3a cemectp 144
[ToaroroBka u caya 36 JK3aMeH
5K3aMeHa
Wtoro 180

9.1. TemMBI /11 CAMOCTOATE/ILHOI0 U3yYeHHsI TeOPeTUYeCKOH YacTH Kypca
1. TIpvHLMIIBI TIPOrpaMMUPOBaHUsl MPOMBILIJIEHHBIX KOHTPOJIJIEDOB CHUCTeM yrpaB/jieHus (Ha
npuMepe si3blka X-Robot)

9.2. Boripochl Ha MPOpPadoOTKY JIEKIIHOHHOT0 MaTepHa’ia
1. AnTOpUTMBI aBTOMaTH3MPOBAHHOTO aHa/IM3a MOJieJiel CJI0XKHBIX TeXHOJIOTHYeCKUX 00bEeKTOB

10. KypcoBas pabora (mpoeKT)
He npegycmotpeno PYII

11. PeliTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAE€HTOB

11.1. ban/ibHbBIE OLEHKH /JIS1 3/IeMEHTOB KOHTPOJIs
Tabsuria 11.1 — BautbHbIE OLIEHKH [I/Is 37IEMEHTOB KOHTPOJISI

. . MakcumasbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a lepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6anut 3a mepuof,
JlesiTeTbHOCTH Mexay 2KT u Ha ceMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
2 cemMecCTp
[omalliHee 3aaHue 2 4 4 10
Otuer 110 1Tab0OpaTOPHOMA 10 20 10 40
pabore
CobecenoBaHHe 20 20
Wtoro makcumym 3a 12 44 14 70
repuos
JK3aMeH 30
Hapacraroiym urtorom 12 56 70 100
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11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% ot MakcMMaJibHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMILIMOHHYIO U MEXX/YHAPO/JHYIO OLI€HKY
[TepecyeT cymMbl 0asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

3 (yA0oB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. WHrennexkryanv3anus yrpas/leHUs TeXHOJIOIMYeCKWMM MpoLeccaMu Ha YIVIeBOJOPOJAHBIX
MecTtopoxeHusix [Tekcr] : monorpadus / B. M. [ImutpueB [u gp.] ; ToMckuii rocygapCTBeHHBbIH
YHUBEPCUTET CUCTEM yTpaBleHUs M Paili03/eKTPOHUKU. - Tomck : B-Crniektp, 2012. - 212 c. (Hanvuue B
oubmoreke TYCYP - 85 3k3.)

2. CBMUII - cucteMa BUPTYyalbHbIX MHCTPYMeHTOB U mnpubopoB [Tekcrt] : MoHorpadus / B. M.
OvutpueB [u ap.] ; MunucrepctBo obpa3oBanusi M Hayku Poccuiickoit ®epeparun, Tomckwuii
rOCy/lapCTBEHHbIM YHUBEDCUTET CHUCTeM yIpaB/ieHusi U paguosnekTpoHuky (Tomck), Kadezapa
MO/Ie/IMPOBaHUA U CUCTeMHOro aHanusa, Hayunasa rpynna "PEBMKOM". - Tomck : B-Cniektp, 2014. -
216 c. (Hanuuure B 6ubmoteke TYCYP - 85 3k3.)

12.2. lono/siHUTe/IbHAA IUTEpaTypa
1. PexyppeHTHas ujeHTH(UKALKS TMPOLIECCOB M OOBEKTOB W ee TMpPHUMeHeHHe B TOCTPOeHHH
a/lanTUBHBIX cucTeM ympaeienusi [Tekcr] : yuebnuk / A. E. Kapemun, A. B. Maiictpenko, A. A.
CgeT/1akoB ; MuHHCTepCTBO 00pa3oBaHus U HayKu Poccuiickoit @esepaiyu, ToMCKHUE TOCyJapCTBeHHBIH
YHUBEPCUTET CUCTEM yrpaBieHUs M paanosnekTpoHuku (Tomck). - Tomck : TYCYP, 2011. - 180 c.
(Hasmmume B 6ubmoreke TYCYP - 15 3k3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0Co0Hs
1. MopgenmupoBanue cucteM: MeToandecKre yKa3aHus 10 jlabopaTtopHeiM pabotam / [IMUTpHeB
B. M., TIpuropseBa T. E. - 2015. 37 c. [DnekrpoHHeli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/5066, nata obparenus: 03.02.2017.
2. MopenpoBanue cucteM: MeToanyeckre yKa3aHusi 10 CAMOCTOSITe/TbHOM pabote / [IMUTpreB
B. M. - 2015. 17 c. [OnekTpoHHbili pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/5065, gata
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obparrenusi: 03.02.2017.

3. MogenvpoBaHue poOOTOTEXHUUECKHUX CUCTeM: MeToAuuecKre yKa3aHUsi K TMpaKTUueCKUM
3aHSTUSIM U CaMOCTOSITeIbHOM pabore s cTymeHTOB To HarpaBiaeHuto 222000.62 «VHHOBaTHKa» /
AntvunvH M. E. - 2014, 6 c. [OnekrpoHHbiti  pecypc] - Pexum  gocTyma:
http://edu.tusur.ru/publications/4131, mara obparrenus: 03.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJIfA JIUL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHE MaTepHaslbl [l CAMOCTOSTe/IbHOM U ayJUTOPHOM paboThl 00yUaroIMXCs
Y3 4YKC/jia WHBAU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbsI U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IIPUPTOM.

JIisi d1 ¢ HapyLIeHUusIMM cjIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylHIeHHUsIMU ONMOPHO-ABUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpedyemoe
NMporpaMMHoe obecrieyeHue
1. CaugerenbCTBO 0 rOCYAapCTBEHHOM perucrpauuu nporpammel ans OBM Ne 2013612164.
Cpepza kommnbtoTepHoro mozenupoBanusi MAPC / B.M. [Imutpues, T.H. 3aliuenko, A.B. [Ilytenkos, T.B.
lanmxka, B.B. I'angpka. — 15.02.2013. — M.: Pocniarent, 2013.:
2. aumk.tusur.ru

13. Marepua/ibHO-TEXHHYECKOe 00ecrieueHne JUCIUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHATbHO-TEXHHUECKOMY 00eCedeHHI0 AU CLUTI/THHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue I JIeKIIMOHHbBIX 3aHATHI
8 TIK, 8 ymabopaTOpHBIX YCTaHOBOK CO BCTPOEHHBLIM MPOrPaMMHO-aMIapaTHbIM U3MEepPUTETbHBIM
koMmriekcoM JIAPM, cOOpHUKH C ONMMCAaHUSIMU JTa00paTOPHBIX paboT.

13.1.2. MaTepua/IbHO-TeEXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI
[ln1st IpoBefieHNs IPaKTUYeCKUX 3aHSITHUN UCIo/b3yeTcs yuebHasi ayUTOpUsi, pacIiojioyKeHHasi 110
azpecy: 634034, Tomckas o6macth, . ToMck, BepiimHuHa yiuria, A. 74, 3 3tax, ayauropus 308

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijis IabopaTopHbIX padoT
[lnist IpoBe/ieHys1 TIPAKTUYeCKUX 3aHSITUH UCTIONb3yeTcsl yueOHasi ayAUuTOpUsi, pacIiojio’KeHHasi 1o
azpecy: 634034, Tomckasi obnacts, T. Tomck, BepmmauHa ynuna, 4. 74, 3 stax, ayauropus 316. Cocras
obopyznoBaHusi: YueOHasi Mebesib, 8 KOMITBIOTEPOB C YCTaHOBJIEHHBIM IMPOTPaMMHBIM 00ecCIeueHueM:
"Cpeza KOMIIbIOTepHOro MogenupoBanvs MAPC"

13.1.4. MaTepua/IbHO-TeEXHHYeCKoe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocCTosITe/TbHOM PabO0ThI KCIIOB3yeTCss yueOHast ayguTOpus (KOMITBIOTEPHBIN K/lacc),
pacriosiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepumnuna, 74, 1 stax, ayn. 100. Cocras
obopyznoBaHusi: yuebHass Mmebesb; KOMITbIOTephI Kiaacca He Hke [IDBM INTEL Celeron D336 2.8I'Tj. -
4 1rt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/IEKTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. Marepua/IbHO-TeXHUUYECKOe o0ecreueHue JUCIUTUTHHBI JJIsi JIHI C OTPAaHHYeHHBIMHU
BO3MO)XHOCTSIMH 3[{0POBbS
OcBoenue qucHUIIIMHBI ujamu ¢ OB3 ocCyliecTBsieTCs C UCIMOMb30BaHHUEM CPeCTB 00yJeHust
00I11ero U CrelUaabHOTO Ha3HAUEHMS.
[lpyu oOyyeHHWM CTyIE€HTOB C HapyLIeHHsIMH CJIyXa TIPeAyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCH/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEeACTB W [JPYrMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaur yueOHON MH(pOpMaIK B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HapyIIeHUs MU CJTyXa,
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MOOW/ILHOW CHCTeMBI OOyYeHUsl [jiss CTY[JeHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPUs, B KOTOPOM 00yuaroTCsi CTyleHThbl C HapyllleHheM cjiyxXa, ob6opyaoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJUOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOW [OCKOW, MY/JIbTUMEOUNHON
CUCTEMOM.

[Mpu oOyueHMU CTY/€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPEeyCMOTPEHO WCIIO/b30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJal/ia Ha 5KpaHe) NPy MOMOLLY BU/Ie0yBeTMUUTeer /1S /la/IeHHOTO TPOCMOTpa.

[Tpu 0OyuyeHHH CTY[JEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/JIbHOrO anmapara HCIo/Ib3yHTCS
aslbTepHATHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U Apyrve TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOI MHGbOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLIeHUsMU OTMOPHO-ABUraTebHOTO
arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs JJ1s1 JTEIOZield C MHBAITHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

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

14.2 TpeooBaHus K (POHYy OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabnuna 14 — Jlono/iHUTeTbHBIE CPE/ICTBA OLEHUBAHUSA /I/IfA CTYAEHTOB C MHBA/IM/JHOCTHIO

Bu/ibI JOMO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

q)OpMBI KOHTPOJIA U OLI€HKH

Kareropuu cTyzieHTOB
PUH CTYA pe3ysbTaTtoB 00yUeHust

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

C HapylieHUsIMU
ciyxa

[TperMyIiieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TpermMyI11ieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosTe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[TpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIHHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOMIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3d/laHNs, a MME@HHO:

MMUCbMEHHO Ha Oymare;
HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
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- Tipe/icTaB/ieHre OTBETOB YCTHO.

I[Npouienypa orjeHUBAHUSI pe3y/IbTaTOB O0yueHHs MHBAWZAOB 10 JUCLMIUIMHE TPeAyCMaTprBaeT
nipefiocTaB/ieHre nHGopMalvy B (hopMax, aJaliTUPOBAaHHBIX K OTPAaHUUYEHUsIM WX 3[0POBbsI U BOCTIPUSITUS
MH(pOpMaLu:

Jins U1 ¢ HapyIIeHUsIMHM 3peHHUs:

- B (hopMe 3/1IeKTPOHHOTI'0 JOKYMEHTa;

- B TIe4aTHOU (hopMe yBeTMUeHHBIM HIPU(TOM.

Jins MIy ¢ HapymIeHUsIMM CJTyXa:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B TeuaTHoi (opme.

Jins M1y ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOU (popme.

[Tpu HeoOXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHUsT MO>KEeT TIPOBOJJUTHCST B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
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«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
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(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r
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OK3aMeH: 2 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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-1 CTI0COOHOCTBLIO TOHUMAaTh OCHOBHBIE TIP06/ieMbl | [lo/pkeH 3HaTh OOIIMe MOAX0AbI K aHA/TH3Y
B CBOEH MpeIMeTHOM 00/1acTH, BEIOMpaTh Y MOJIeJTAPOBAHMIO TEXHUYEeCKUX 00BbEeKTOB
MeTO/bl U CPe/iCTBA UX peLleHus Y TeXHOJIOTUYeCKUX TPOLIeCCOB;

[TK-2 CIOCOOHOCTBIO TIPUMEHSITh COBPEMEHHBbIe HOIKeH yMETE COCTAB/IATH
TeopeTUUYeCKHe U SKCIlepUMeHTalbHble MeTO/bl MATEMATUHECKUE MOAE/IN TEXHUHECKOTO
pa3pabOTKH MaTeMaTHYeCKIX MOjjereit 00BeKTa WM TeXHOTIOTHYeCKOTO MPOoLiecca;
HCCITeyeMbIX OGHEKTOB 1 MPOTIeCCOB, [ookeH BrazieTb HaBbIKaMU TTIOCTaHOBKU U
OTHOCALMXCS K MPpo¢heCCUOHaTbHOU TpOBEAEHN B]fIqHCHHTeanOFO
JlesITeJIbHOCTH T10 HarlpaBJIeHH0 IOAT0TOBKH IKCTEPUMEHTE,

[IK-11 CMOCOOHOCTBIO pa3pabaTbiBaTh HOPMATHBHO-

TeXHUYECKYH JOKYMEeHTAaLUI0 Ha
TIPOEKTHpyeMble arraparHo-IporpaMMHble
cpencTBa

[TIK-12 CIOCOOHOCTBIO pa3pabaThiBaTh TEXHOIOTUN
M3rOTOB/IEHUS amlapaTHbIX CPeZCTB C
WCII0/1b30BaHMEeM aBTOMAaTHM3UPOBaHHBIX CUCTEM
TeXHOJIOTUYeCKOW MOJTOTOBKU MPOM3BO/CTBA

IK-15 CTIOCOOHOCTBIO OCYILECTB/AThH per/laMeHTHBIe
WCIIBITAHUSA arapaTHbIX U [IPOrpaMMHBIX
CpeACTB B 1abOpaTOPHBIX U MPOU3BO/ICTBEHHBIX
YCII0BUSAX

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OL€EHWUBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBE/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTns

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeOpeTHYe CKUMU
3HAHUSIMH B TIpe/iesiax
r3yuaemMoi 06/1acTu C
MOHUMaHUEM T'PaHMI]
MIPUMEHHMO CTH

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

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’0HOM

BepeT oTBeTCTBEHHOCTH 3a

yPOBEHb) TPOLIeCChI, 0bIIHe MPaKTHUeCKUX YMEHHH, 3aBepIlieHue 3ajiau B
MOHATHUSA B Mpejenax TpeOyeMbIX /ISl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemoii 061acTu oTpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH UCC/IeI0BaHNS MOBeIeHNe K
obcTosaTENIHLCTBAM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU O6mnagaeT 0CHOBHBIMHU PaboTaeT mpH MpsiMoM
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o (TIoporoBbii
YPOBEHD)

OOIIMMH 3HAHUSIMU

yMeHUsIMH, TpeOyeMbIMU
U151 BBITIOJIHEHUS TTPOCThIX
3aja4

HaO/MoeHnN

Tabmuia 3 — Orarbl

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerennus OIIK-1

OTIIK-1: crtocoOHOCTBIO0 TOHMMATh OCHOBHBIE TIPOO/IEMBI B CBOEH TTpeIMeTHOM 00/1acTH, BEIOMpaTh
MeTO/Ibl ¥ CPe/iCTBA UX pelleHUs.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTH Psifi 3TAroB. DTarbl (JOPMUPOBAHUS
KOMIIEeTeHL|UM, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHWBaHUS
Tipe/icTaB/ieHbI B Tabsurie 3.
OpPMMPOBaHUs KOMITeTEHLIUY U UCII0/Ib3yeMble Cpe/iCTBA OLleHUBaHUs

TEXHUUE CKUX 00BEKTOB
ynpaB/ieHus pa3TuyHON
(u3uUeCKOM MPUPO/IBI

CocraB 3HaTb YmeTb Bnanets
CopepxaHue OCHOBHBIE METO/bI Bri6vparth, agantupoBats | MeToankaMy BbiOopa
3TaroB MOZIe/TUPOBaHUs Y UCMOJIb30BaTh M3BECTHBIX METO/|0B

13BECTHBIE METO/IbI
MO/Ie/TAPOBAHMS K
PEIIeHHUIO 3a/jau

MO/Ie TUPOBAHUS
yTpaB/IIEMBIX
TeXHUUeCKUX 00HLEKTOB
pa3/nyHoOM (pusruecKoit
TIPUPO/IBI

MO/Ie/TUPOBAHUS 1151
pellieHust 3a/jau aHa/li3a u
CHHTe3a YIIPaB/IsieMbIX
TeXHUUYeCKUX 00BLEKTOB
pas3/uyHoOM (pr3ruecKoi
TIPUPO/IBI

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas
pabora;

* [logroroBka u cfada
JK3aMeHa / 3aueTa;

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloAroToBKa u cpava
JK3aMeHa / 3aueTa;

* JlaboparopHble
3aHSITHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHo¥ pabore;
OLleHUBaHUA e OK3aMe€H; * ODK3aMeH; * OK3aMe€H;
@dopMyIMpOBKa MOKasaTesed U KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmume 4.
Tabsura 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
OminuHo * Metogsl * Bribuparts, * MeTtoaukaMu BbIOODa,
(BBICOKMI YPOBEHb) | MOIe/IMPOBAHMS aJ[anTUpOBaTh U aJanTary 1
MybTH(H3UUEe CKUX VICII0/Ib30BaTh METO/IbI WCII0/1b30BaHUS
TeXHUYeCKUX U MO/Ie/TUPOBAHUS [1JIst W3BECTHBIX METOZOB
TEeXHOJIOTHYe CKUX pellleHUs 3a/jau aHa/iu3a | MOZe/MpPOBaHUA IS

00BEeKTOB yTIpaB/IeHNS;

Y CUHTe3a YIIpaB/IsieMbIX
MY/IBTADU3UUE CKHUX
TeXHUYeCKUX U
TeXHOJIOTMUe CKUX
00BLEKTOB;

pellieHYs 3a/ja4 aHaIM3a
Y CUHTe3a YIIpaB/isieMbIX
TeXHUYECKUX U
TeXHOJIOTUYeCKUX
00BEKTOB pa3/IMnUHON
(busmueckoil MpUpoJbI;

Xoporiio (6a30BbIit

* Metojpbl

* Bribupatb u

* Mertoavkamu BeiOOpa
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YPOBEHb) MO/eTMPOBAHUS WCTI0/Ib30BaTh Oe3 Y VCTO/Tb30BaHUS
TeXHUUYECKUX U V3MeHEeHUsI MeTO/IbI M3BECTHBIX METO/IOB
TeXHOJIOTUe CKUX MO/|eTUPOBaHUS IS MO/|eTMPOBAHUS JJ1s
OOBEKTOB yTIpaB/eHUsI C | pelleHus 3a/jay aHa/iu3a | pelleHus 3a/lau aHaiM3a
KOMITOHEHTaMU OJJHOU WU CHHTe3a WU CUHTe3a
(hr3rUe Ko MpUPO/bI yTIpaBJ/isieMbIX yTpaB/sieMbIX
(TuapaBMUeCKoM, MybTHA(H3UUE CKUX TeXHUUECKUX 00ObEKTOB,
TeTIJIOBOM, TEeXHUUECKUX O0BEKTOB; | COZEpIKallux
3/1eKTpUUeCKOM U T.I1.); KOMIIOHEeHTbI O/THOM
(br3uueCcKoM MPUPO/IbI;
YnoBneTBOpUTebH | VIMeTh mpejcTaBieHye | ¢ VICronb30BaTh * CpeactBamu
0 (TIOpOroBbIi X0Ts1 ObI 06 OJJHOM 13 pa3paboTaHHbIEe METOALI | MOJETUPOBAHMS,
YPOBEHb) METOA0B MOJe/UPOBaHUsA | ¥ OCHOBaHHbIE HA HUX OCHOBAaHHLIX Ha
TeXHUUYEeCKUX WIH KOMIL/IEKChI TIPOrpaMm peai30BaHHbIX
TeXHOJIOTMUe CKUX JJ11 aHanm3a MeTOAMKAX, /ISl peleHUst
00BEKTOB yTIpaB/IeHHs TeXHUYeCKUX 00BEeKTOB 3a/la4 aHa/IM3a
KOHKPeTHOM (pu3ruecKol | KOHKpeTHOM (hr3uuecKol | yIpaB/isieMbIX
TIPUPOJbBI; TIPUPOJBI; TeXHUYECKUX 00BEKTOB
KOHKpeTHOM (hr3nuecKoi
TIPUPO/IBI;

pa3paboTKu MareMaTH4eCKMX MoJesiell HcCaeyeMbix OObeKTOB U TPOLIeCCOB,

2.2 Komnerenipusa ITK-2
[TK-2: crocoGHOCTBIO TIPUMEHSITh COBPEMEHHBIE TEOPETHUECKHE U IKCIIepUMEHTA/IbHbIe MeTOZbI

ripocheccroHabHOM /lesATeTbHOCTH TI0 HalpaB/ieHUI0 TIOATOTOBKH.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMITIeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTaribl HOpPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

OTHOCALOUXCA K

00BEKTOB 1 TIPOL[ECCOB

00BEKTOB 1 TIPOLIECCOB C
MyJIBTH()HU3HYE CKUMU
SHEPreTHUeCKUMH U
MHOTOKOMITOHEHTHBIMHU
BeIl[eCTBeHHBIMU
TIOTOKAMU B CBA3SIX

CocraB 3HaThb YmeTb Bnagets
CopeprkaHue [Ipuniunel nocrpoenuss | PopMUpoOBaTh Metopamu U cpefjcTBaMU
3TaroB MaremMaTU4eCcKUX MoJie/leld | MaTeMaTHuecKre MOZe/d | MaTeMaTh4yecKoro

MO/Ie/TUPOBaHUsI 00bEKTOB
¥ TIPOLIeCCOB C
MY/BTU(PU3NUE CKUMHU
SHepreTUUeCKUMU U
MHOTOKOMIIOHEHTHBIMU
BellleCTBeHHbIMU
MOTOKAMH B CBSI3SIX

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTesnbHas
pabora;

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

* [IpakTuueckue
3aHATHS;

* JlabGopartopHble
3aHATUS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3aueTa;

* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* Ortyet no
naboparopHoii paborTe;
¢ JlomalliHee 3a/laHuE;
* Otyet no

* Otyer no
naboparopHoii pabore;
» JlomalliHee 3a/iaHue;
* Otyer no

* Otuet no
naboparopHoii pabore;
* JlomalliHee 3a/laHue;
* Otyet no
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VH/IVBU/1yaIbHOMY
3a/laHUIO;

* OrnipocC Ha 3aHATHUSIX;
* CobecenoBaHue;

VH/WBU/1yaIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUSAX;
* CobecegoBaHue;

VHJUBUAYaTbHOMY
3a/IaHUIO;
* DK3aMeH;

e OK3aMeH; * ODK3aMeH;
dopMmy/MpoBKa IOKasaTesed M KpUTepUeB OLeHWBAHWS [JaHHOW KOMITeTEeHL|MM IIpUBe/leHa B
Tabmumiie 6.
Tabmurja 6 — [Toka3aresu v KpUTepUU OLIeHUBAHKSI KOMITeTEHI[MH Ha JTarax
CocraB 3HaThb YMmeTb Bnagets
OtmuHo * 3HaTb K1accuukayuro | * OcCylecTBIATh * Biagets MeTogamu

(BBICOKMI YPOBEHB)

(hM3UKO-XUMUYeCKUX
riporjeccoB B CTO;
(hopManu3oBaHHOE
Tipe/icTaB/ieHe 00HEKTOB
C HEOIHOPO/IHBIMU
BEKTOPHBIMU CBSI35IMU;
0000I11IeHHYI0 MOJIe/Th
KOMIIOHEHTa (PU3HKO-
XUMHWYECKOM CHCTEMBEI;
TIOJIHYO K/IaCCU(UKALIUIO
KOMITOHEHTOB ¥ MeTO/[bI
TOCTPOeHUsT Mojlesiei
XUMUKO-
TeXHOJIOTUUeCKUX
noacucteMm CTO.;

K/IaccurKaLuio QU3NKO-
XUMUYeCKUX TIPOLeCCOB
B CTO; dhopmupoBarb
00OBEKTHI C
HEeOHOPOJHBIMU
BEKTOPHBIMU CBSI35IMHU;
OCYILL[eCTB/ISATh
TIOCTPOEHUS U aHaJIN3
Mozie/siel pa3/IMUHbIX
XUMUKO-
TeXHOJIOTUUeCKUX
nogcuctem CTO;

Kaccudukauu GU3MKo-
XUMUYeCKUX TIPOLieCCOB
B CTO; meTomamu
dhopMrpoBaHHs 00HEKTOB
C HEOTHOPOJHBIMU
BEeKTOPHBIMU CBSI3SIMU;
METO/IJaMH U CPe/ICTBaMH
KOMITBIOTEPHOTO
MOZIe/TMPOBaHUS
TepMOZMHaMHUUe CKUX
CUCTEM;

Xoporiio (6a30BbIit

e 3HaThb YdCTUYHYIO

* Tlo onpene/1eHHbIM

® BJ'IaAETb HEKOTOPbIMH

XUMUYECKUX TIPOIIeCCOB
CTO; umetsb
TipeZiCTaB/IeHre O
(hopmanr3oBaHHOM
TIpeZICTaB/IeHnH 00BEKTOB
C HeOJHOPOJHBIMHU

T10 HECKOJIbKUM
TIpU3HAaKaM; BBITIOHATh
OfIVH W3 3TaroB
dbopMHUpoBaHUsi 00LEKTOB
C HEOJJHOPOIHBIMHU
BEKTOPHBIMH CBSI35IMU;

YPOBEHD) Kjaccudukaluio GU3NKo-| TMpU3HaKaM OTHOCUTD MeTOo/laMU
XMMHUYEeCKUX nporeccoB | onpezeneHHble CTO k K/1accupuKauu GU3MKo-
CTO; yacTUYHO 3HATH HeCKOJIbKMM T'pYIIaM UX | XUMHUUYeCKHUX IPOLeCCOB
(hopmanu3oBaHHOE KJ/lacCU(pUKaLy; B CTO; HeckombKuMu
TIpeZICTaB/IeHre OOBEKTOB | BBITIOTHSITH HECKOIBKO MeToJlaMU
C HEOIHOPO/IHBIMU 3TanoB (hOpMHPOBaHUs (hopmupoBaHUsi 0OHEKTOB
BEKTOPHBIMU CBSI3IMU; 00BEKTOB C C HEOJHOPOJHbIMHU
UMeTb TIOHsATHE 00 HEOJHOPOJHbIMHU BEKTOPHBIMU CBSI35IMU;
000011IeHHON MOZIeNH BEKTOPHBIMU CBSI3SIMU; HEeCKOJTbKHUMU MeTOaMU
KOMITOHEeHTa (PU3UKO- OCYILIeCTB/ISATh Y PSIZIOM CpeJiCTB
XUMHYECKON CUCTEMBI; MOCTPOEHUE U aHa/In3 KOMIIbIOTEPHOTO
3HaTh YaCTUYHYIO MoJiesield HeCKOJTbKHUX MO/Ie/TMPOBaHUS
K/laccuUKaL1io (IByX-Tpex) MOoACUCTEM TepMOAUHaMUUe CKUX
KOMITOHEHTOB U MeTofpl | CTO; CUCTeM;
TIOCTPOEHUS MOZesen
HECKOJIbKHX MO/ICUCTEM
CTO.;

YIoBIeTBOpUTENIbH |  VIMeTh 061ie * OTHOCUTb HEKOTOpble | * BrazseTh ogHUM U3

0 (TTopOoroBEIi TIOHATHS O CTO xots ObI K OIHOM MEeTO/I0B K/IaCCU(PUKALUH

YPOBEHb) K/accuukauy (GU3MKo- | TpyIie KiacCupukauuu | (U3MKO-XUMHUUYeCKUX

niporjeccos B CTO;
OZIHUM 13 METOZIOB
(hopmHpoBaHUsT 0OBEKTOB
C HEOZHOPOAHBIMHU
BEKTOPHBIMH CBSI35IMH;
OZIHUM 13 METOZIOB U
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BEKTOPHBIMM CBSI3SIMU;
3HaTh PsiJ| KOMITOHEHTOB
Y MeTO/IbI [TOCTPOEeHUs
MoZiesiel ofHoH (JTr000k)
nogcucteMsl CTO;

OCYILIeCTB/ISATh
MOCTPOEeHUe U aHa/In3
MO/iesielt OJJHOM 13
noacuctem CTO.;

Cpe/CTB KOMITBFOTEPHOTO
MO/Ie/TUPOBAHUS
TepMOZMHAMHUe CKUX
CUCTeM;

IK-11:

2.3 Komnerenuus ITK-11

CTIOCOOHOCTBIO  pa3pabaTbIBaTh

MIPOeKTHpYyeMble anrnapaTHO-IIpPOrpaMMHbIe CpeJiCTBa.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMITeTEeHL|MM, TpUMeHsieMble /I 3TOr0 BHJbl 3aHATUA U HCIIO/b3yeMble CpPefCTBa OLeHWBAHMS
TipeZicTaB/IeHbl B Tabmuiie 7.
OPMHUPOBaHUs1 KOMIIETEHLIMU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHHUS

Tabnumia 7 — STansl

HOPDMATHBHO-TEXHUUYECKYIO  JOKYMEHTALJUIO

Ha

JOKyMeHTaL\H, a TaKkKe
TIOJIHBIN MOPSAZIOK ee
pa3paboTku

TIPOEKTUPYEMBIE
arrapaTHO-TIPOrPaMMHbIe
CpeJCTBa C IIPUMeHeHHeM
COBPEMEHHOI0
IIPOrPaMMHOTO
obecreuenus,
BKJ/IFOUAIOII[Er0 CUCTEMBI
ABTOMAaTH3HUPOBAaHHOTO
IIPOEKTHUPOBAHHUSI

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve TpeOOBaHUS M CTaH/IAaPThI, | OCYILECTB/IATL Pa3pabOTKy | HABbIKAMH PabOThI B
3TaroB rpe/IbsiB/sieMble B HOPMaTHUBHO-TEXHUYECKOM | COBDEMEHHOM

HOPMAaTHMBHO-T@XHUUECKOH | IOKyMeHTalUy Ha MPOrpaMMHOM

obecrieueHun, B TOM YHCJIe
C cucTeMaMu
ABTOMAaTH3UPOBAHHOIO
MIPOEKTUPOBAHMUS,
rpe/iHa3HaueHHbIMU /IS
aBTOMAaTH3aLMK BCEX
9TAroB pa3paboTKU
HOPMAaTUBHO-TEXHUYE CKOU
JOKyMEHTal[UK Ha
MIPOEKTHPYEMbIe
arnraparHo-IporpaMMHbIe
cpeficTBa

Bunpl 3aHATHI

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* JloaroroBka u czaua
5K3aMeHa / 3a4eTa;

* [IpakTuueckue
3aHATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3a4eTa;

* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Hcrionb3yemMble e Ortuet 110 * Ortuet 110 e Ortuet 110
CpeACTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLeHMBaHNsA * Ortuet 10 * Ortuer no * Ortuet o
VHJVBU/lyaJIbHOMY VHJVBU/lyaJIbHOMY WHMBU/lyaJTbHOMY
3a/IaHUIO; 3a/IaHUI0; 3a/IaHUIO;
* Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * OK3aMe€H;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHMBaHUS [laHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabure 8.
Tabnuiia 8 — IToka3aTesiM M KpUTEPUU OLleHMBAHMsI KOMIIETeHI[MH Ha 3Tarax
CocraB 3HaTb YmeTb Bnagetb
OtmuHo * TpeboBaHUs U * pa3spabaTbIBaTh * HaBbIKaMU pabOTHI C

(BBICOKMY YPOBEHb)

CTaHJapThI,

HOpPMaTHUBHO-

COBpEMEHHBIM
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TIpeIbsIB/IsIEMbIe K
HOPMaTHBHO-
TeXHUUECKOM
JOKYMEHTAI[|H, a TAKXKe
BCe JTarlbl ee
pa3paboTKy;

TEXHUYECKYIO
JIOKyMEHTaI[1I0 Ha
arrapaTHo-
TporpaMMHbIe CpefiCTBa
U [IPUMEHSITh
COBpEMEHHOe
IIPOrPaMMHOE
obecrieueHue, B TOM
YKC/Ie ¥ CUCTEMBI
aBTOMAaTHU3HPOBAHHOTO
IIPOEKTHUPOBAHMUS, [I/IsI ee
pa3paboTKy;

TpOrpaMMHbIM
obecrieueHneM, B TOM
YHC/Ie ¢ CUCTeEMaMU
aBTOMaTU3UPOBAHHOTO
TPOEKTHPOBaHUS,
WCTIOJTB3YIOILIUMUCST [I7IsT
aBTOMAaTH3aI[i1 BCEX
3TaroB pa3paboTKu
HOPMAaTHBHO-

TeXHUYe CKOH
JIOKyMeHTaLMy Ha
MPOeKTUpyeMbIe
anmapTHO-TIPOrpaMMHbIe
KOMIT/IEKChI;

Xoportio (6a30BbIit

* HeKOTOphble

* pa3pabaTbiBaTh

* HaBbIKaMH pabOThI C

JOKYMEHTAI[|H, a TaKXKe
3HaTh OJJUH WX JTAroB ee
pa3paboTKu;

C TIpUMeHeHHeM
COBPEMEHHOT0
TIPOrPaMMHOTO
obecrieueHus;

YPOBeHb) TpeboBaHuUs U HOPMAaTHBHO- HEKOTOPbIM
CTaHJapThI, TEXHUYECKYIO COBpeMeHHBLIM
npeabaB/iseMble K JOKYMEHTAL[1I0 Ha [IpOrpaMMHbBIM
HOpPMaTHUBHO- arraparHble Uiu obecrieueHreM, BKIIOYast
TeXHUYeCKOU IporpaMMHbIe CpeiCTBa | CUCTEMBI
JOKYMEHTALUH, a TakKKe | C IIpUMeHeHueM aBTOMAaTU3UPOBAHHOI'0
HEKOTOpbIe JTarlbl ee COBpPEMEHHOI'0 IIPOEKTUPOBAHUH,
pa3paboTKy; IIpOrpaMMHOI'0 IIPUMEHSeMBIM /11

obecrieueHust; aBTOMaTH3aIuu
HEKOTOPBIX 3TAIoB
pa3paboTKK HOPMAaTHUBHO-
TeXHUYECKOU
JOKyMeHTAaLIUU Ha
IIpOeKTHpyeMble
anrapaTHble WU
IIporpaMMHbIe
KOMILIEKChI;

YI0BNETBOPUTE/IBH | * WMeETb TIpe/iCTaB/eHrHe | * pa3padaThiBaTh * HaBbIKaMH paboThI C

0 (IIOpOroBeIi 0 TpeOOBaHUSIX U OTZe/NbHbIE BU/IbI OJIMH U3 BH/I0B

YPOBEHb) CTaHjapTax, HOpMaTHUBHO- COBpEMeHHOI0
NpeabaB/IeMbIX B TeXHUYeCKOU IIpOrpaMMHOI0
HOpMaTHUBHO- JOKyMeHTalUU Ha obecrieueHusl,
TeXHUYEeCKOU IporpaMMHbIe CpeicTBa | IIpeAHa3sHAaYeHHOro /11

aBTOMaTH3aly OJHOTO
13 3TaroB pa3paboTKu
HODMAaTHBHO-
TeXHUYeCKOU
JOKYMeHTALUH Ha
MIPOEKTHpyeMoe
MporpaMMHoe
obecrieueHre B paMKax
KOMITIEKCOB YTIPaBIeHUs
TeXHUYe CKUMU
00BeKTaMU;

2.4 Komnerenuus ITK-12
IMTK-12: criocobHOCThIO pa3pabarbiBaTh TEXHOJIOTUMA W3TOTOB/IEHHS arlllapaTHBIX CPeJCTB C
WCI0J/Ib30BaHMEM aBTOMATHM3UPOBaHHBIX CUCTEM TEXHOJIOTUUeCKOM TOrOTOBKH MMPOU3BO/ICTBA.
st popMupoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifi 3TAroB. DTarbl (hOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
nipeZicTaB/ieHbl B Tabmuiie 9.
Tabsmuria 9 — OTariel HOpMUPOBAHUS KOMIIETEHI[UH 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

BXOJSIIUX B COCTaB
CHCTEM YIIpaB/IeHHUs
TeXHOJIOTUYe CKUMU
00BbeKTaMu

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue TOPSJIOK U Pa3pabatbiBaTh aBTOMAaTHU3UPOBaHHBIMU
3TaroB aBTOMAaTH3UPOBAaHHbIE COBpPeMeHHbIe TEXHOJIOTUU | CHCTEMaMU

CUCTEMbI W3rOTOBJIEHUS TEXHOJIOTUYeCKOU
TeXHOJIOTUYECKOMN anrmnapaTHbIX CPeZCTB C MOJATOTOBKU

MO/JTOTOBKU WCII0/Tb30BaHUEM MPOKM3BO/CTBA, KOTOPhIe
TPOU3BO/ICTBA, KOMIT/IEKCOB ITPOrpaMM VICIIO/TIb3YHOTCS B TIpoLiecce
ripe/jHa3HauYeHHbIe 1715 MO/IeTUPOBAHUS pa3paboOTKH TeXHOJIOTHIA
pa3pabOTKU TEXHOJIOTUH | TEXHUUECKUX 00bEKTOB W3rOTOB/IEHUS
W3rOTOB/IEHUS ynpaB/ieHUs anrapaTHbIX CPe/ICTB
anrmapaTHbIX CPe/CTB, yTpaB/ieHUs

TeXHUUYeCKUMH 00LeKTaMU

Bupp! 3aHaTHM

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3aueTa;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Ncronb3yembie
cpefcTBa
OLleHUBaHUs

* Ortyet no
naboparopHoii pabore;
* Ortyer no
WH/IUBUYyaIbHOMY
3a/laHUIo;

* Ornipoc Ha 3aHATHUSIX;
* CobecenoBaHue;

* Otyer no
naboparopHoii pabore;
* Otyer no
WH/IUBUYaTIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUSAX;
* CobecegoBaHue;

* Otyet no
naboparopHoii pabore;
* Otuet no
WH/IUBUYaIbHOMY
3a/]aHUIo;

* DK3aMeH;

e OK3aMe€H; * ODK3aMeH;
@dopMyIMpOBKa MOKasaTesed U KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
tabmure 10.
Tabmuma 10 — [Toka3arenu U KpUTepUU OL[eHUBAaHUSI KOMITETEHITMY Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
O1inuHo * BCe 3Tarlbl * BBITOJIHATH BCe 3Tarlbl,

(BBICOKMI YPOBEHb)

TEXHOJIOTAUeCKOM
TIOATOTOBKU
TIPOM3BO/ICTBA U
aBTOMAaTH3UPOBaHHbIE
CUCTEMBl,
ripeiHa3HaueHHbIe ISl
pa3pabOTKH TeXHOJIOTHIM
W3rOTOBJICHHS
anmapaTHbIX CPe/ICTB,
BXOZSIINX B COCTaB
CUCTeM yTpaB/eHUst

BKJ/IFOUEHHBIE B
COBpEMEHHbIe
TeXHOJIOTUU
W3rOTOB/IEHUS
arraparHbIX CPeJICTB C
WICIT0/Ib30BaHHEM
KOMTIUIEKCOB TTPOTPaMM
MOZIe/TMPOBAHKS
TeXHUUeCKUX 00bLEeKTOB
yTpaB/IeHus;

* aBTOMAaTU3HMPOBAHHBIM
U CUCTeMaMH
TeXHOJIOrUYeCKOi
TOATOTOBKU
TPOU3BO/ICTBA, KOTOPhIe
WCIO/B3YHOTCS Ha BCEX
JTarax pa3paboTKu
TeXHOJIOT UM
M3rOTOB/IEHUS
anmnapaTHbIX CPeZCTB
yIipaB/ieHUst

TeXHUYe CKUMHA
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TeXHUYEeCKUMHU U
TeXHOJIOTUYe CKUMU
00LeKTaMu;

00BeKTaMU;

Xopotiio (6a30BbIii

¢ HEKOTOphIe 3Tallbl

® BBITIIO/IHATH HEKOTOPEbIE

¢ dBTOMATHU3KMPOBAHHBIM

TeXHUYECKUMU
o0BLeKTaMu;

YPOBEHb) TEeXHOJIOThYe CKOM 3Tarlbl COBpeMeHHbIX U cucTeMamMu
TOATOTOBKHU TEeXHOJIOTHUI TEeXHOJIOTUYe CKOM
IIPOU3BO/CTBA U HU3rOTOBJIEHUS II0ArOTOBKU
aBTOMAaTU3UPOBAHHEBIE arraparHbIX CPefCTB, IIPOM3BO/ICTBA,
CHUCTEMBI, HCII0/Ib3Y$1 KOMILJIEKChI UCIIOJIb3YIoLIecsa Ha
rpeaHa3sHadYeHHbIe /11 [porpaMm HEeCKOJIBKMX 3Tariax
BBITNIOJIHEHUS HEKOTOPhIE | MOZE/IHpPOBaHUA pa3paboTKU TEXHOJIOTHI
3TaroB pa3paboTKu TeXHUYE CKUX 00BEKTOB U3TOTOBJIEHUSA
TeXHOJIOTU yIIpaB/IeHU; arraparHbIX CpefCcTB
MU3rOTOBJICHUS yIIpaBJIeHUs
arrapaTHbIX CpeCcTB TeXHUYEe CKUMU
CHUCTEeM yIIpaBJIeHUs oObekTamuy;
TeXHUYEeCKUMU U/TU
TeXHOJIOTUYeCKUMU
00LeKTaMu;

YI0BNIETBOPUTE/IbH | ¢ OfMH K3 ITAIOB * BBINOJIHATL OJWH UX ¢ aBTOMATH3HMPOBAHHLIM

0 (TIOpOroBbIi TeXHOJIOTMUe CKOU 9TAroB COBPEeMEeHHBIX U CUCTeMaMH

YPOBEHD) MOJITOTOBKHA TEeXHOJIO0T UM TEeXHOJI0TUYe CKOU
IIPOU3BO/CTBA U OAHY U3 | U3TOTOBJIEHUSA IIOATOTOBKU
aBTOMAaTU3UPOBAHHBIX arraparHbIX CPesCTB C IIPOM3BO/ICTBA,
CUCTEeM, HCII0/Ib30BaHUEM UCIIO/Ib3yeMble Ha OJHOM
NpeHasHAYeHHBIX [/I1 KOMIL/IEKCOB IIpOrpamMm 13 3TaroB pa3paboTKu
BBITIOJTHEHUS OJHOIO U3 MOJIe/TMpOBaHUA TeXHOJIOTUH
3TaroB pa3paboTKu TeXHUYECKUX 00BEKTOB U3TOTOBJIEHUSA
TeXHOIOTUM yIpaB/IeHU; arraparHbIX CpeACTB
HU3IOTOBJICHUS yIIpaBJIeHUs
arrapaTHbIX CpeiCcTB TeXHUYe CKUMU
CHUCTEeM YIIpaBJ/IeHUs oObekTamuy;

2.5 Komnerennua ITK-15

[TK-15: crtocoGHOCTBIO OCYIIECTB/ISATh perylaMeHTHbIe UCIIBITAaHHS amlrapaTHbIX M MPOrPaMMHBIX
CpeJCTB B 1abOpaTOPHBIX U NTPOU3BO/CTBEHHbBIX YCIOBUSIX.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMIIeTeHL|UY, IIpUMeHsieMble [J/Is1 5TOr0 BH/bl 3aHATUM U UCIO/Ab3yeMble CpeJCTBa OLleHUBaHUS
npe/icTaB/eHsl B Tabsmwie 11.
Tabnuua 11 — Otansl popMUpOBaHMsL KOMITETEHL[MH U UCIIO/Ib3yeMble CPe/CTBA OLleHUBAHUs

nabopaTopHBIX U
TTPOU3BO/ICTBEHHBIX
YCJIOBUSIX

yTpaB/IeHUS
TeXHUYE CKUMU
o0beKTamMy, B
71abopaTopHBIX U
TIPOU3BO/ICTBEHHBIX
YCJIOBUSIX

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue TrpaBU/ia TIPOBe/|eHusI BBITIOJIHSATH perjiaMeHTHbIe | TeXHUUeCKUMU U
3TaroB pernamMmeHTHBIX WCIIBITAaHUS armnapaTHbIX U | IPOrPaMMHBIMU
WCTIbITaHUH aTnapaTHbIX U | IPOrPaMMHBIX CPeJCTB, Cpe/iCTBaMU MPOBeZieHUsT
TPOTrPaMMHBIX CPEZICTB B | IPUMEHSIFOLLUXCS [/1s pernamMeHTHBIX

WCTIBITAaHUM arrapaTHbIX U
MPOrpaMMHBIX Cpe/iCTBa B
nabopaTopHbBIX U
MIPOM3BO/CTBEHHBIX
YCJIOBUSIX
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Bunp! 3aHATHI

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* [logroroBka u cfiaua
JK3aMeHa / 3aueTa;

* [lpakTnueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* TloAroToBKa U c/aua
JK3aMeHa / 3aueTa;

* JlaboparopHble
3aHSTHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie * OtyeT no * Oruet no * Otyet no
CpezcTBa nabopatopHoii pabore; nabopatopHoti pabore; nabopatopHol pabore;
OLleHVBAHUA * CobecenoBaHue; » CobecemoBaHue; e DK3aMeH;
e OK3aMe€H; * DK3aMeH;

dopMynMpoBKa TIOKa3aTe/eli M KpUTEpHeB Ol[eHWBAaHUSl [JaHHOW KOMITETEHIIMU TpUBeJeHa B
Tabmumie 12.
Tabsmuria 12 — [Toka3arenu U KpUTEPUH OL[eHUBAaHUSI KOMITETEHITMY Ha 3Tarax

CocraB 3HaTb Y™meTb Bnagets
OT1myHO ® BBITIO/JIHATEL BCe BUJEI * HeoOXOAUMBIMHU

(BbICOKMI YPOBEHB)

* MpaBW/a U MOPSZOK
TIPOBE/IeHHsT BCEX ITaroB
per/laMeHTHBIX
UCITBITAHUM arapaTHbIX
Y TIPOTPaMMHBIX CPE/ICTB
B J1abOpaTOPHBIX U

PeryiaMeHTHBIX
WCIIBITaHUI dIlrapaTHBIX
U NMpOrpaMMHBIX CpeaCTB,
BXOOAIHUX B COCTAB
CHUCTEM YIIpABJ/IEHUA

BUJIJaMU TEXHUUECKUX U
MPOrpaMMHBIX CPeJCTB
TPOBe/IeHUst
peryiaMeHTHbBIX
WCTbITaHWM amnmapaTHbIX

IIPOU3BO/CTBEHHEBIX TeXHUYe CKUMH U IPpOrpaMMHEIX Cpe/CTB
YCJIOBUSX; o0LeKTaMu, B B J]a60paT0pHLIX u
na6opaToprlx U IIPOU3BO/ CTBEHHBIX
IIpOU3BOJCTBEHHBIX YCJIOBUSX;
YCIIOBUSX;
Xoporto (6a30BbII71 * HEeKOTOphIe IIpaBu/a U * BBITIOJIHATE HEKOTOpPbIe | * HeCKOJIbKHMU BUJaMU
ypOBeHB) STarlbl NPoBeAeHNs BU/IbI perimaMeHTHBIX TeXHUUYeCKUX UiInu
peryiaMeHTHBIX WCTIBITaHWM amnmnapaTHbIX | MPOrPaMMHBIX CPEJCTB
WCTILITaHUH anmapaTHbIX | WK ITPOrPaMMHBIX IIpOBeJeHUs
WA TIPOrpaMMHBIX Cpe/iCTB, B BXOJSIINX B perinamMeHTHBIX
Cpe[lCTB B J1a60paT0prlx COCTaB CHUCTEM WCIbITaHWM arrapaTHbIX
Y IIPOU3BOACTBEHHBIX yIIpaB/IeHUs WA IPOrpaMMHBIX
YCJIOBUSX; TeXHUUYe CKUMH Cpe[sCTB B na6opaToprlx
o0LeKTaMu, B WA IPOU3BOACTBEHHBIX
na6opaToprlx W YCJIOBUSX;
IIpOU3BOJCTBEHHbBIX
YCJIOBUSX;
Y[I0B/IETBOPUTEJILH | ¢ HEeKOTOpbhbIe TIpaBuia 1 ® BBINIOJ/IHATH OJIUH U3 * O/IHUM U3 BUJIOB
0 (HOPOFOBBII7I STarlbl IPOBeeHNA BU/JIOB perjlaMeHTHBIX CpefCTB IIpOBeJleHUs
YPOBEHD) peryiaMeHTHBIX UCTIBITAaHUN perinamMeHTHBIX
WCTIbITaHWH amnmapaTHbIX | MPOrPaMMHBIX CPeJCTB UCTIbITaHUN
WA TIPOrpaMMHBIX yIIpaB/IeHUs IIporpaMMHBIX CPe/ICTB B
Cpe[lCTB B JIa60paT0pHLIX TeXHUYe CKUMH na60paToprIX
WU/ TIPOU3BOACTBEHHBIX 00bLeKTaMu B YCJIOBUSIX;
YCJIOBUSX; J'Ia60paTOpHBIX
YCJIOBUSX;

3 TumnoBbie KOHTPOJIbHbIE 3d/1dHUA
,Z[J'IH pear3aliii BbIIIEeIepeyrCc/JIeHHbIX 3a4d4 O6yq6HI/I$I HCIIOJBb3YKTCA TUIIOBbIE KOHTPOJIBHBIE
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3a/laHUsI WK WHBbIe MaTephasibl, HeoOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITe/IbHOCTH, XapaKTepU3yHOIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecCceé OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBbI, B CIEAYIOIIEM COCTaBe.

3.1 TembI JJOMAIIHUX 3aJaHHN

— ®opMHUpOBaHHE MaTeMaTUUeCKUX TI0CTAaHOBOK 3aZlad MHTeJUIeKTya/JbHOTO  yTIpaBIeHUs
CJIOKHBIMH T€XHOJIOTMUe CKUMH 00beKTaMHU;

— CuHTe3 CTPYKTYP MHOTOYPOBHEBBIX KOMITbIOTEPHBIX MOJIE/Iel;

— ®opmupoBaHHe  Mofiesiell  KOMITIOHEHTOB — CJIOKHBIX — TEXHOJIOTUUECKHX OOBEeKTOB  C
HEOIHOPOJHBIMU BEKTOPHBIMU CBSI3SIMU;

— ®opmupoBaHue Mogiesieli MaTeMaTUKO-a/ITOPUTMUAYECKUX BhIpaXKeHUH

— AmnHanm3 MareMaTHueCKUX Mo/iesield CIIOKHBIX TeXHO/IOTUUeCKUX 00beKTOB

3.2 TemMbl MHUBUYa/IbHbIX 3a/JAHUU

— Pa3paboTka MHOrOypOBHEBOW KOMITBIOTEPHOM MOZEIN CHUCTeMbI YIpaB/ieHUs TeXHHYeCKUM
WIW TeXHOJIOTHYeCKUM 00beKTOM

3.3 Bonipochkl Ha cobecejoBaHue
— AJITOpUTMBI aBTOMaTU3UPOBAHHOTO aHajI|3a Mojlesield CJI0XKHBIX TeXHOIOTMUeCKuX 00beKTOB

— TIpuHLMIBI TIPOrPAMMMPOBAHUS TIPOMBIIUIEHHBIX KOHTPOJ/UIEPOB CHUCTEM YIIpaBieHusl (Ha
npuMepe si3blka X-Robot)

3.4 TeMbl OIPOCOB HA 3aHATUAX

— OcHOBHBIE 33[]aull KOMITbIOTEDHOTO MO/Ie/TMPOBaHUsI YIIPAB/IsieMbIX TeXHUUYeCKUX 0OBEeKTOB U
TEeXHOJIOTUYeCKUX IPOL|eCCoB

— TlpuHIMIBI  TIOCTPOEHMsI  MaTeMaTHUeCKUx  Mojesieli  TeXHHYeCKMX OOBeKTOB |
TEeXHOJIOTUYeCKUX IPOL|eCCoB

— Mertoapl MOCTpOeHUsT Mogesiell O0OBEKTOB C MY/AbTU(DU3NUECKUMH SHEPreTHUYeCKUMU |
MHOTOKOMITOHEHTHBIMH Bellje CTBeHHbIMU [TOTOKaMH B CBA3SIX

— OCHOBHbBIe KOMITIOHEHTHI a/ITOPUTMOB (DYHKIIMOHUPOBAHUSI CUCTEM YTIpaieHUst

— 3ajauM OCHOBHBIX MOZYJIEM THUIIOBOTO KOMIIJIEKCA TMPOTpaMM MO/IeIMPOBaHUsS OOBEKTOB M
CUCTEM YTIpaBJIeHuUs

— TIpuMepsI UCIIO/b30BAHMST MaTEMAaTUUECKOTO MOJIe/TMPOBAaHUSI 0OBEKTOB U CHICTEM YTIPAB/IEHHS
B TIPOMBIILIJIEHHOCTH, HAYYHBIX UCC/IeIOBAHUSX U yueOHOM Tporiecce

3.5 DK3aMeHaI[UOHHbIe BOMPOCHI

— 1. 3ajauyd MCC/Ie[OBaHUS CJIOKHBIX TEXHOJOTMYEeCKUX YIpaB/sgeMblX cucTeM 2. 3afauu
(YHKIIMOHA/bHOTO  TMPOEKTUPOBAHUSI  CJIOKHBIX  TEXHOJOTMUECKUX  YIpaB/isieMblX  CUCTEM 3.
dopmanu30BaHHOe Tpe/iCTaB/leHre C/I0)KHOW TeXHOJIOTUYeCKOW ympas/sieMol cructeMsel 4. CTpyKTypa U
KaccuUKalus CBsi3eld yrpaB/isieMbIX TEXHOIOTMUeCKUX 00beKTOB 5. CTPYKTypa KOMITbIOTEPHON MOZeH
CJIO)KHOM TEXHOJIOTMYECKOM YTIpaB/sieMOW CHUCTeMbl 6. AJITOPUTM aBTOMAaTM3MPOBAHHOIO SKCIepUMeHTa
Ha/| C/IOKHBIMM TEXHOJIOTMYeCKUMU YIIpaB/sieMbIMU crucTeMaMy 7. Ha3HaueHve MeToza KOMITIOHEHTHBIX
terierd 8. OCHOBHbIe MOHATUSI MeTOZla KOMIIOHEHTHBIX Lieried 9. MeToauka MoCTpoeHusi KOMIIOHEHTHOU
L[ern TeXHHYeCKnX 00bekToB 10. AJITOPUTM aBTOMAaTU4YeCKOTO MOCTPOeHUs MO/ie/Ti KOMITOHEHTHOM 1eTH
11. AnropuT™M BBIYMCIUTENBHOIO 3KCriepuMeHTa 12. KoMmrbroTepHas MoJienb CJI0KHOM TeXHOJIOTHYeCKOU
yripaB/isieMol cucTembl 13. BbluMc/idTesnbHasE MOZe/Ib CJIOKHOW TeXHOJOTHYeCKOM —yrpaB/iseMoi
cuctembl 14. IlpuHLMI pa3feneHyss ypaBHEHMM B MOJEIM C/A0XKHOW TEXHOJIOTMYEeCKOM YIIpaB/sieMOMn
cucteMbl 15. MHOrOypoBHeBasi KOMIIOHEHTHAs! LieTb CJIOKHOW TeXHOJIOTMUeCKOW yTpaB/sieMOl CUCTEeMBbI
16. Metoauka (opMHUpOBaHUS MHOTOYPOBHEBOM KOMIIbIOTEDHOM MOJeNN CJ0XKHOW TeXHOJIOThYeCKON
ynpas/sieMoi cuctembl 17. $13bIK MHOTOYPOBHEBOTO KOMITbIOTEPHOTO MOZE/IMPOBaHUSl M ero MO bSI3bIKU
18. T'paduyeckre HOTALWHU si3bIKA MOJEMPOBAHUS YIIPAB/ISEMbIX TEXHOJIOTHUECKHMX O0O0beKToB 19.
I'padrueckrie HOTaLUU s3bIKA MOZENMPOBaHUSl aJTOPUTMHUYECKHUX KOHCTPyKUmi 20. BusyanbHble
KOMITOHEHTHI si3blKa BHPTYajlbHbIX MHCTPYMEHTOB U mpubopoB 21. d®opmann3oBaHHOE TpeCTaBlIeHHe
00BEKTOB C HEOJHOPOJHBIMUA BEKTOPHBIMU CBSI3sAMU 22. CTPYKTypa HEOHOPOAHOM BEKTOPHOU CBSI3U 23.
[TpaBu/ia KOMMyTal[ KOMIIOHEHTOB C HEOZHOPOAHBIMU BEeKTOPHBIMU CBs3siMu 24. O60011ieHHasi MO/iesTb
(b13UKO-XMMUYEeCKOro KOMMoHeHTa 25. KOMIOHeHThI rufipaBIvueckoil nofcuctembl 26. KoMIioHeHTbI
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TepMOJVMHaMHUUYeCKOM mofcucteMbl 27. KOMIIOHEHTBI — TeIJIOSHEPreTUYecKor TMOACUCTeMBbI  28.
KoMITOHeHTbI XMMHMKO-TexHoiorudeckoit nogcuctemsl 29. Cemnapatop 30. A6cop6ep 31. TerioobMeHHUK
32. Omneparopbl s3blKa MOJE/JHMPOBAHUSI AJTOPUTMUYECKUX KOHCTPYKUMW 33. OmnepaHibl s3bIKa
MOJIeTMPOBAHUS  aArOPUTMUYECKMX KOHCTPyKUMM 34. IlpaBuna QopMupoBaHWS MaTeMaTHKO-
aropuTMHUECKMX KOHCTpyKuui 35. Teopema o0 mpeAcTaB/ieHMM MaTreMaTHKO-aJIrOPUTMHAYECKUX
KOHCTPYKLIMM B (hopMare anropuTMHUeCKMX KOMIOHEHTHBIX Lernei 36. [IpaBuia mocTpoeHus JepeBa
BbIBOJ]A CHMHTAaKCMYeCKH T[PaBAIbHBIX KOHCTPYKLMM fI3bIKA MOJE/NVMPOBaHWsl aJrOPUTMHUUeCKUX
KoHCTpyKimii  37. TlpaBwio ¢QopManu30BaHHOTO OTOOpa)keHWsI [lepeBa BbIBOJla MaTeMaTHKO-
aITOPUTMUYECKOIO BBIP&)KEHUS B a/JTOPUTMUYECKYIO KOMIIOHeHTHYIO Lemnb 38. Tumel JaHHBIX.
Ncrounvkn koHcTaHT 39. KOMIOHEHTHI OmepaTtopoB s3blKa MOZE/JMPOBAHUS  aJrOPUTMHUYECKUX
KOHCTPYKIMA 40. KoMnoHeHTbI (PyHKIMI s13bIKa MOZe/TMPOBaHUsS a/JTOPUTMUUECKHUX KOHCTPYKLMM 41.
OTtobpakeHre BeKTOPHO-MAaTPUUHBIX KOHCTPYKLUM 42. OToOpa)keHHe MaTeMaTUueCKUX BbIpaKeHui 43.
OTtobOpa’keHHe a/TOPUTMHUECKUX KOHCTPYKIWid 44. TlpesicTaBieHWe alrOPUTMOB peIlleHust 3a/iad
MHOroBapuaHTHOro aHanus3a 45. IlpencraBneHuve anropuTMOB [apamMeTpUYyeckord omTuUMM3auuu 46.
CpenctBa COTNpsDKEHWs] MHOTOYPOBHEBOM  KOMITBIOTEDHOM MOZENIW C  peanbHbIM  TeXHUYeCKUM
(TexHomoruueckuM) obbekTtoM 47. CpeAcTBa WHTerpali MHOTOYPOBHEBOM KOMITbIOTEDHOM Mojenu C
6a3zamu maHHBIX 48. KOMITOHEHTBI Cpe/iCTB aBTOMaTU4YeCKOro (hopMHpOBaHUSI MHTEPAKTUBHBIX OTYETHBIX
¢dopm 49. TIpUHLUTIBI UCTIONB30BaHUST aTPUOYTHBIX CBs3eil KomrioHeHTa 50. MHOroypoBHeBasi CTPYKTypa
BUpTyasibHOro Tipubopa 51. @opmanu3oBaHHOe TIpeACTaB/eHWe BUPTyaJbHOrO Tmipubopa 52.
[MocnenoBaTe/IbHOCTL  JIEMCTBUM  T10/Ib30BaTesisi TMPU  (OPMHUPOBaAHWM BUPTya/ibHOro Tmipubopa 53.
Ha3naueHuve u CTpyKTypa KOMILIEKCa IIPOrpaMM MHOIOYPOBHEBOI'0 KOMIIBIOTEPHOI'O0 MOZe/IMpoBaHus 54.
@OyHKIUM MHOTOCTONWHOTO pefaktopa 55. [IpuHLMIEI paboThl MHTepIIpeTaTopa s3blka MO/e/IMPOBaHUS
CJIOKHBIX ~ TEXHOJOTUYeCKUX 00bekTtoB 56. Asroputv (HOpPMHUPOBAHHSI KOMITOHEHTHOW — I[eId
ucciefyeMoro o0BeKTa C HeOJHOPOAHBIMHA BeKTODHBIMM CBSI3sIMM  57. AJTOPUTMBI  aHaIM3a
KOMIIOHEHTHOUM 1lemu  uccienyemMoro obwekta 58. IlpuHiun paboThl MHTEprpeTaTopa Si3bIKa
MO/IeTMPOBAHUS  AJTOPUTMUUECKUX KOHCTPYKUuM 59. CTpyKTypa WHTe/UIeKTya/JlbHOM CUCTEeMbI
yTpaBieHus] TeXHUUeCKUMU obObekramu 60. CTpyKTypa KOMITBIOTEPHBIX TPEHa)XePOB OIepaTopOB-
TEeXHOJIOTOB

3.6 TemblI 1a00paTOpPHBIX padoT
— KomnbloTepHOe MozieTMpoBaHue ripaB/inueCcKUX CUCTEM
— KomnbloTepHOe MozieTMpoBaHue TepMOJMHaMHUUeCKUX CUCTeM
— KowmrmbloTepHOe MozieTMpoBaHKe TeM/IOBbIX CUCTEM
— KomnbroTepHOe MozieTMpoBaHue XMMUKO-TEXHOJIOTMUeCKUX CUCTEM

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIoIye
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpeje/solide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATebHOCTH, XapaKTepH3yIOILIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTeparypa

1. VHTennexkTyanusalusi yIpaB/eHHsI TeXHOJOTMYeCKMMM IpOLieCcCaMd Ha YITIeBOJOPOJHBIX
Mectopoxxzaenusax [Tekcr] : moHorpadus / B. M. ImutpueB [u ap.] ; ToMmckuil rocypapCTBeHHBbIM
YHUBEPCUTET CUCTEM yTIpaB/IeHUs M Paf03/IeKTPOHUKHU. - Tomck : B-Criektp, 2012. - 212 c. (Hannuue B
oubmmoreke TYCYP - 85 3k3.)

2. CBMUII - cucrema BUPTya/lbHBIX UHCTPYMEHTOB U 1ipubopoB [Tekct] : moHorpadwms / B. M.
OmutpueB [u gp.] ; MunucrepctBo obpa3oBaHusi M Haykd Poccuiickodi ®Pepepauuu, Tomckuii
rOCyJapCTBeHHbI YHUBEDPCUTET CUCTeM yIipaB/ieHusi u paguo3nekTpoHukd (Tomck), Kadeapa
MOZIe/IMPOBaHUs U CUCTeMHOro aHanusa, Hayunas rpynna "PEBMKOM". - Tomck : B-Cniektp, 2014. -
216 c. (Hamune B 6ubmoteke TYCYP - 85 3k3.)

4.2. lonoHMTe/IbHAA IMTeparypa
1. PekyppeHTHasi WeHTU(MUKAIUS TIPOIECCOB U OOBEKTOB U ee MPUMEHEeHHEe B TIOCTPOEHUH
aZlanTUBHBIX cucTeM yrpaeneHus [Tekcr] : yueObnuk / A. E. Kapenmn, A. B. MaiictpeHko, A. A.
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CgeT/1akoB ; MuHHCTEepPCTBO 00pa3oBaHus ¥ Hayku Poccuiickoii @eneparyu, ToOMCKHI TOCYapCTBEHHBIH
YHUBEPCUTET CUCTeM ympaBjieHUs U paauo31eKTpoHukd (Tomck). - Tomck : TYCYP, 2011. - 180 c.
(Hamuue B 6ubmoreke TYCYP - 15 3k3.)

4.3. Obsi3aTe/ibHBIE y4eOHO-MeToAHYeCKHe 0Co0us

1. MopgenupoBanue cuctem: MeToardecKre yKa3aHus 10 jlabopatopHeiM pabotam / [IMUTpHeB
B. M., TIpuropseBa T. E. - 2015. 37 c. [DnekrpoHHeli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/5066, cBOOOHBII.

2. MopenpoBanue cucteM: MeToanyeckre yKa3aHusi 10 CAMOCTOSITe/TbHOM pabote / [IMUTpreB
B. M. - 2015. 17 c. [OnekTpoHHbiii pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/5065,
CBOOOZHBIM.

3. MogenvpoBaHue poOOTOTEXHUUECKHUX CUCTeM: MeToAuuecKre yKa3aHUsi K TMpaKTUueCKUM
3aHATHSIM U CaMOCTOsITeNlbHOW paboTe Ayisi CTy#eHTOB 1o HampasieHnto 222000.62 «VHHOBaTHKa» /
AntvvH M. E. - 2014, 6 c. [Onekrponnbiti  pecypc] - Pexum  gocTyna:
http://edu.tusur.ru/publications/4131, cBoOOAHBIA.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. CBugeTenbCTBO O TOCYJapCTBEHHOM perucrpauyy nporpammbl anss OBM Ne 2013612164.
Cpeza kommnbroTepHoro mozenupoBanuss MAPC / B.M. [Imutpues, T.H. 3aiiuenko, A.B. [Ilytenkos, T.B.
I'anmxka, B.B. I'anmka. — 15.02.2013. — M.: PocnatenT, 2013.:
2. aumk.tusur.ru
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