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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
OCHOBBI IPOEKTHPOBAHUSA CUCTEM U CPeACTB yIpaB/IeHUA

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, 8

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bup! yueOHOM JesSTe/TbHOCTH 7 ceMecTp 8 cemecTp Bcero EayHuiib
1 |Jlekuuu 18 10 28 yacoB
2 |JlabopaTopHbIe 3aHSATHS 18 10 28 YyacoB
3 | Bcero ayIMTOpPHBIX 3aHATUN 36 20 56 4yacoB
4 | CamocrosiTesibHasi paboTta 18 34 52 4yacoB
5 |Bcero (6e3 3K3aMeHa) 54 54 108 YacoB
6 |IloaroroBka u cjada 5K3aMeHa 36 36 72 YyacoB
7 | O61wasi TpyA0eMKOCTb 90 90 180 4yacoB
2.5 2.5 5.0 3.E

OK3ameH: 7, 8 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 32 ot « 27 » 12 2016 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.

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:

noueHT Kadheapa MuCA [ITyrenkoB A. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
[IpvBUTHE HaBBIKOB CXE€MOTEXHHWYECKOrO TPOEKTUPOBAHWS CUCTEM W CPeACTB YIIpaBJeHUS] C
TIPUMEHEeHVeM CHCTeM aBTOMAaTU3MPOBAHHOIO TTPOEKTUPOBaHUS

1.2. 3agauM JUCIHUILIMHBI

— - W3yuYeHWe TIPUHLIUIIOB TIOCTPOEHUs], (YHKIMOHAIBHBIX BO3MO)KHOCTEH U 0COOEHHOCTe
yiopraHu3aluM  BCeX BM/IOB CHCTeM  aBTOMAaTWU3UpOBaHHOro  TipoekTupoBanus (CAIIP) -
MH(POPMaLMOHHOT0, TEXHWYeCKOT0, MaTeMaTHueCKoro, MporpaMMHOro;

— - rpuobpeTeHHWe HABHIKOB OPHUEHTHMPOBaHWsS B COBPEMEHHBIX CpPeJCTBaX TEeXHUYECKOro U
rporpaMMHoro obecrieuernst CATIIP;

— - uU3yueHMe OCHOB pa3paboTKu, BHeJpeHus U sKcrtyaTauuy CATIP;

— - mipuoOpeTeHWe HaBBIKOB aBTOMAaTHM3WPOBAHHOTO MO/E/IUPOBAHUSI W KOHCTPYHMPOBAHUS
COBpEMEHHBIX YIPAaBJSIOLUIUX CUCTEM C TIOMOLIbI0 YHUBEPCA/JbHBIX U  CIeluaau3upOBaHHbIX
MIPOrPaMMHBIX CPe/CTB;

— - U3yueHHe CTPYKTYPhI U IPUHIIUIIOB pabOThI MUKPOKOHTPOJLIEPA;

— - U3yuyeHUe S3bIKOB POrPaMMUPOBaHUsI MUKPOKOHTPOJIJIEPOB.

2. MecTo puciuiuidebl B cTpyKType OITIOII

OucuurmiiiHa «OCHOBBI TPOEKTUPOBAaHMSI CUCTeM U cpefcTB ympaeneHus» (51.B.0O/1.19)
OTHOCHUTCS K 610Ky 1 (BapuaTHBHAas 4acTh).

[TpepuiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUS, SIBISIOTCSA
clefyrolye JUCLIUIVIMHBL: [IporpaMMmupoBaHre M OCHOBBI aJropuTMu3anuM, TeopeTuuyeckue OCHOBBI
3/IEKTPOTEXHUKU W 3/1eKTPOHMKA, Teopusi aBTOMaTHueckoro ympasieHus, LludpoBele cucTeMsl
aBTOMAaTHUYeCKOro YIIpaB/ieHusl.

[MocnepyromuMyu JUCLUTUTMHAMH SIBJISTFOTCS:  3aIlUTa BBIMYCKHON KBalMM(HUKALIMOHHON PaboThI,
BKJIOUasi ITOArOTOBKY K IpOLie/ilype 3aluThl U IpoLieiypy 3aiuThl, [IpeaauriomHas rpakTyka.

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JUCLHUILTHHBI

[Mporiecc n3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJlelyIOIMX KOMITEeTeHL{1ii:

— TIK-6 criocobHOCThIO CO37@aBaTh TPOTrpaMMHble KOMIUIEKCHI JJIsi CHCTEMHOTO aHaiu3a U
CUHTe3a CJIOKHBIX CUCTeM;

— TICK-2 criocobHOCTh IPOEKTHPOBaTh MH(POPMALIMOHHBIE CUCTEMBI YTIPaB/IeHNUS;

— TICK-3 criocobHOCTb TIPOEKTUPOBaTh TeXHUUeCKUe CPeZCTBA YIIpaB/IeHuUs;

B pe3sysbraTte usyueHus JUCLIAIIMHBI CTYEHT [O/DKeH:

— 3Harb [IpUHLUNBI TMOCTPOeHWs, (YHKIMOHA/bHbIE BO3MOXHOCTU U  0COOEHHOCTH
opraHm3aniii  Bcex BHAOB obOecrieuenusi CAIIP, Bkmoyas WHGMOPMAIL[MOHHOE, TEeXHHUYECKOe,
MaremMaTU4yeckoe, JTMHTBUCTUYECKOe, TIPOrPaMMHOE; - OCHOBBI Pa3pabOTKH, BHe/IDEHUS] W IKCILTyaTaljiu
CATIP; - cTpyKTypy ¥ MPUHLIUAT pabOThl MUPOKOHTPOJLIEPA;

— yMeTb AaBTOMAaruM3UpOBaHHO MofenvpoBatb U npoektupoBate CAIIP ¢ mnomolbsro
YHUBEPCA/IbHBIX M CIelyan3UpPOBaHHBIX TIPOTPAaMMHBIX CpE/CTB; - pa3pabarkiBaTh /paiiBepa /st
MUKDPOKOHTPOJI/IEPOB, COCTABJIAIOLIUX OCHOBY CUCTEM U CPeZCTB yIIpaB/IeHus.

—  BJIafeThb - COBPEMEHHBIMU CPe/ICTBAMH TeXHHUEeCKOTo U porpaMMHOro obecrieuerusi CATIP;

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI COcTaB/sgseT 5.0 3aueTHbIX €QUHMIIBI W TIpe[CTaB/eHa B
Tabmuue 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb JUCIUIIMHEI

Bupl yueOHOM AiesiTe/TbHOCTH Bcero uacoB CemecCTpsbl
7 cemecCTp 8 cemectp
AynuTopHbIe 3aHATHS (BCETo) 56 36 20
Jlekuym 28 18 10
JlabopartopHble 3aHSTHS 28 18 10
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CamocTosiTenibHast paboTa (Bcero) 52 18 34
OdopmieHre 0TYETOB 10 J1Tab0paTOPHBIM 38 14 24
pabotam

[TpopaboTKa JIeKIIMOHHOTO MaTepuasia 14 4 10
Bcero (6e3 sk3ameHa) 108 54 54
IToaroroBka u c/laua 5K3amMeHa 72 36 36
OO0r1ast Tpy10eMKOCTh Yac 180 90 90
3aueTtHble Eavnnnbl TpygoeMkocTH 5.0 2.5 2.5

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 — Pa3zaenbl AUCIUIUTAHBI ¥ BU/IBI 3aHITUN

= =
=) o
g8 - .
g w ) £ 2 5
= ) < o 9 = =
S | 5§ | E | §F | g£f
Ne HasBaHus pa3zesnoB JUCLIUIIMHBI g = = o 2 Sy
= ¢ &  E; &%
= g5 a8 S ¢
O o
= 2
O
1 | 3agauu u Bugasl CAITP 8 12 10 30 [1K-6
2 |IIporpamMmmupyeMble T0THUeCcKUe 10 6 8 24 [1CK-3
KOHTPOJL/IePEI
Crangapt MOK-61131 4 4 12 20 [1CK-2
4 | CtpyKTypa NporpaMMHOT0 00ecrieueHust 4 2 10 16 [1CK-2, TICK-3
[TJIK
5 |A3eiku MBOK 2 4 12 18 [1CK-2
Nroro 28 28 52 108
5.2. Copep>xaHue pa3/eioB JUCLUILIMHGI (10 JIEKIUAM)
Copiep>xaHue pasziesioB AMCLUTUIMH (TI0 JIEKIUSIM) TIpUBe/ieHo B Tabnuie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/esioB JUCLIUIUIUH (TI0 JIEKLUSIM)
3 3 S
s | &%
=
Haspasms pasnenos CopeprkaHuve pasziesioB JUCLIUIIIMHBI 110 : - E %
JIEKLIUSIM s g g
S g =
=Y o 2
= S
7 ceMecTp
1 3apauu v Buzwl CAITP Knaccudukanus CATIP; BUbI 8 [1K-6
ob6ecrieuenus CAIIP: maremaruueckoe,
TeXHU4YeCKoe, IIPOrpaMMHoe,
VH(OpMaL[MOHHOE, IMHTBUCTUUECKOE;
MeTo/ueCKoe; OpraHy3alioHHoe
Ntoro 8
2 IIporpaMMupyemble jiloruyeCcKkue Ornpenenenvie I1JIK; BX0OAbI-BbIXOZbI; 10 [1CK-3
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KOHTPOJI/IephI

PEXXUM peaslbHOTO BpeMeHU U
orpaHuyeHus Ha nnpumeHenue I1TJIK;
ycioBust pabote ITJIK; nunaTerpanus TTJTIK
B CUCTeMYy ylpaBJleHUs [peApUsITUEM;
JOCTYITHOCTb ITPOrPaMMUPOBaHMUS;
niporpammupyemblii [TJIK; pabouwnii 1k,
BpeMs cpabartbiBaHusi; ycrpoiicTea [TJIK

Nroro 10
Wtoro 3a cemecTp 18
8 cemecTtp
3 Crangapt MOK-61131 OTKpBITbIE CUCTEMBI; 11€71eCO00Pa3HOCTD 4 [1CK-2
BbIOOpa s1361ka MOK; mpocToTa
IIPOrpaMMHpPOBaHUA U J0X0UMBOE
Tipe/icTaB/ieHre; euHble TpeOOBaHUS K
TIOZIFOTOBKeE CIIeL{ha/viCTOB;
Nroro 4
4 CTpyKTypa porpaMMHOI0O Kommniekcs npoektupoBanus MOK 4 [1CK-3
obecnieuenust ITJIK 61131-3; UHCTPYMEHTbI KOMILJIEKCOB
nporpammuposanus I1JIK; Kommiekc
CoDeSys.
Ntoro 4
5 fA3piku MOK I1JIK KaK KOHeUHbIM aBTOMAT; SI3bIK IICK-2
JUHEeNHBbIX KOHCTPYKImii IL;
CTPYKTYpUpOBaHHbIN TeKCT (ST);
peneiiHbie AuarpamMmsbl (LD);
¢byHKLMOHAbHBIE 0/10KOBbBIE iarpamMMbl
(FBD); nocnenoBareibHbIe
¢dyHk1IMoHaMbHBIE cxeMbl (SFC)
Wroro 2
Wroro 3a cemecTp 10
Wtoro 28

5.3. Pa3jenbl AUCHUIUITMHBI U MEX/UCIHUIUIMHAPHBIE CBSI3H C 00eCreYrnBaIUMH (1P eAbLyMMH)
U o0ecrieurBaeMbIMH (MOC/IEAYIOLUMH) AUCHMIUTMHAMHA
Paszienbl JUCLMTIMHBI M MEX/JUCLIMTUIMHADHBIE CBSI3W C 00eCcreunBaroiuMu (TIpeAbIAyLMMI) U
obecreurBaeMbIMH (TIOC/IEIYIOLMMI) AUCLUTTMHAMHU TIPe/ICTaB-/IeHbl B Tabmmie 5.3.

Tabnuiia 5.3 - Pa3gensl AUCLHUATIIMHBI M MEXKIUCIUIUIMHAPHBIE CBSI3U

Ne pa3ziesioB AAHHOM AWCLIUTIIUHBIL, [I71s1 KOTOPBIX
Heo0X0IMMO H3yueHHe 00eCTieunBaroLUX U

Ne HanmenoBanve AMCLNIIHH obecriednBaeMbIX JAUCLIUILIMH
1 2 3 4 5
[IpeaiecTByroLye JUCLUATIIMHBI
1 |IIporpamMmmupoBaHue U OCHOBBI N +
aIrOpUTMU3aLUU
2 | TeopeTnueckue OCHOBbI 3/IEKTPOTEXHUKU 4 +
Y 371eKTPOHMKA
3 | Teopus aBTOMaTUueCKOro yrpasjeHus + +
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4 | udpoBbie cucTeMbl aBTOMaTUUeCKOTO
yIIpaB/IeHUs

+ + +

[Tocnenyroliiyie JUCLUATITUHBI

1 | 3amura BbIMyCKHOW KBanM(pUKALMOHHON

paboThI, BKJTFOUAst IOATOTOBKY K + + + + +
TrpoLieiype 3alUThl U NIPOLejypy 3alljUThbI
2 | IlpeppvriiomHas npakTHUKa + + + + +

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, ()OPMHPYeMbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWUW JUCLIAIIUIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmua 5. 4 — CoOTBeTCTBMe KOMMETeHLMM W BUJOB 3aHATHH, (OPMHUPYEeMBbIX TIPU H3yueHUU
VCLIUTITUHBI
Buapl 3aHaTHM
= £
= S
= = ‘g
S T =¥
= ] =
jas) o
(<9} E [P} r:U CD
E = E i OpMBbI KOHTPOJIS
S $ & o
S = e =
N2 © S
=¥ =
o Q
@ O
: 2
= S
[1K-6 + + + OrtueT 1o s1abopaTtopHoti pabore,
Ornpoc Ha 3aHATUSAX
[1CK-2 + + + OrtueT 1o s1abopaTtopHoti pabore,
Onpoc Ha 3aHATUAX
[1CK-3 + + + Otuet o 1aboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. InTepaKkTUBHBIE MeTOAbI M (OpMbI OpraHu3aIuy 00yyeHHns
He npenycmotpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabmie 7.1.
Tabnuna 7. 1 — CogepykaHHe 1abopaTOpHBIX paboT

V) %’ =
3 s 5
z s 8
= 7 o e
Ha3sBaHnus paszenos CopeprkaHue labopaTopHbIX paboT g S 3
S8
S s ¢
= S
7 cemecCTp
1 3apauu 1 BuzBl CATTP HacTpoiika moynel aHaj0roBoro u 12 [TK-6
urdposoro BBoza; opmMupoBaHue
(br31MUeCKUX aipecoB CUTHA/IOB B
TPOMBIILTIEHHOW CeTH
Ntoro 12
2 IlporpaMMupyeMbie JIOrTuueCcKue KondurypupoBanue u auartHoctvka [TJIK 6 [1CK-3
KOHTPOJLJIephI JJICN-TM
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HToro 6

Wroro 3a cemecTp 18
8 cemecTtp
3 Crangapt MOK-61131 Hactpotiika o6MeHa JaHHBIMU MeKIY 4 [1CK-2
[1JIK u cepBepom BBOJa-BbIBOZA
Ntoro 4
4 CTpyKTypa [porpaMMHOI0O 3HaKOMCTBO BO CpeZioin 2 [ICK-3
obecrieuenust ITJIK nporpammupoBanus OpenPCS:

pa3paboTka rporpammsbl "Crapt-cTon”
ang cumynstopa [TJIK

Ntoro

5 A3biku MBOK Pa3paboTka 1 OT/1ajjKa MporpaMmbl 4 [ICK-2
"Crapr-Cron" B ITVIK; O6paboTka BBOza
YMC/IOBBIX 3HAYEHU

Utoro 4
Wroro 3a cemecTp 10
Nroro 28

8. IIpakTHUyecKue 3aHATUSA
He npegycmorpeno PYII

9. CamocrosiTesibHast paboTa
Buzpl camocTosiTeTbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTEHLIUH TIPeJCTaB/IeHbI B
tabmuie 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITETEHITHH

A z
5 =
S s g
Byl CaMOCTOSITENILHOH | >
Hassanus paszesnos g " = ®OopMbI KOHTPOJIS
paboTel S g g
=S a =
o o 2
= S
7 ceMecTp
1 3agaum u Bugel CATIP | ITpopaboTKa JIeKIMOHHOTO 2 |TIK-6 Ornpoc Ha 3aHATUSIX,
Marepuasna Ortuert 10 y1abopaTopHO
OdopmneHne 0TUETOB 110 8 paore
nabopaTtopHbIM paboTam
Utoro 10
2 IIporpammupyemeie ITpopaboTKa /IeKLIMOHHOTO 2 |TICK-3 Orpoc Ha 3aHATHSX,
JIOTMYeCKue KOHTPOJI/Ieps! | Marepuasa Ortuert no y1abopaTopHOi
OdopmiieHre 0TUETOB TI0 6 pabore
nabopaTtopHbIM paboTam
WToro 8
Wroro 3a cemecTp 18
[ToaroroBka K 3K3aMeHy 36 OK3aMmeH
8 cemecTtp
3 Crargapt MOK-61131 | I[TpopaboTKa JIEKI[MOHHOTO 4 |TICK-2 Ornpoc Ha 3aHATUSIX,
Marepuasna Ortuet 1o 1abopaTopHOi
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OdopmeHre OTUETOB T10 8 pabore
nabopaTopHbIM paboTam
Utoro 12
4 CtpykTrypa [TpopaboTKa JIeKIIHOHHOTO 2 [ICK-3, |Ornpoc Ha 3aHATHSIX,
[POrPaMMHOI0 Marepuasa [ICK-2 Ortuet 110 1abopaTopHOM
obecrieuenust ITJIK OdOopM/IeHHe OTYETOR 110 8 pabore
nabopaTtopHbIM paboTam
Utoro 10
5 A3biku MBOK ITpopaboTKa JeKIIMOHHOTO 4 |TICK-2 Ornipoc Ha 3aHATUSIX,
Marepuasa Ortuet 110 1abopaTopHO
OdopmneHne 0TUETOB 110 8 pabore
nabopaTtopHbIM paboTam
Ntoro 12
Wroro 3a cemecTp 34
[ToaroToBka K 3K3aMeHy 36 JK3aMeH
Nroro 124
10. KypcoBas padora
He npegycmorpeno PYII

11. PeriTMHrOBas cUCcTEeMa AJIA OL[€HKH YCII€eBd€eMOCTH CTYAE€HTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIeHKH A1JIsl 3/IEMEHTOB KOHTPOJIsSI

. . MakcumanbHbIi
. MakcuMabHbIH MakcuMabHbIH
DieMeHThI yueOHOMH Oasu1 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6asn 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
7 cemecCTp

Oripoc Ha 3aHATHAX 10 10 10 30
Ortuert 1o ysabopaTopHOi 10 20 10 40
pabote

WToro makcumym 3a 20 30 20 70
repuos

JK3aMeH 30
Hapacrarorym utorom 20 50 70 100

8 cemecTp

Oripoc Ha 3aHATHAX 10 10 10 30
Ortuet 1o 1abopaTopHOA 10 20 10 40
pabote

Wtoro Mmakcumym 3a 20 30 20 70
Nepuof

JK3aMeH 30
Hapacraroiym utorom 20 50 70 100

11.2. Tlepecuet 0a/I/IOB B OI€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6aIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty 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 TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

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

3aUTEeHO)

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

12.1. OcHoBHas /MTEparypa

1. OcHoBbI MUKpOIIpOLieccOpHOl TexHUKH [TekcT] : yue6Hoe mocobue / FO. B. HoBukos, I1. K.
CkopoboraroB. - M. : UntepueT-YauBepcuter VHpopmauyonnsix TexHomoruid, 2012 ; M. : BUHOM,
2012. - 358 c. (Hamuue B 6ubmoreke TYCYP - 10 3k3.)

2. MukponpolieccopHble yCTpoiicTBa U cucTeMbl [TekcT] : pyKOBOACTBO K OpraHu3aLiiu
camocrositesibHOM pabotel / B. B. PycanoB, M.IO. IlleBenieB ; MuHucTepcTBO 00pa30oBaHUs U HayKu
Poccurickonn  ®epepauuy, TOMCKHMM TOCYJapCTBEHHBIM YHHUBEPCUTET CHUCTEM yIIpaBleHUS U
paauno3eKTpoHuKY, Kadeapa npoMbliiieHHON 3/1eKTpOHUKM. - Tomck : TYCYP, 2012. - 91 c. (Hanuuue B
oubmoreke TYCYP - 40 3k3.)

12.2. lono/iHMTe/IbHAA JIMTepaTypa

1. Opranu3zaiuss MUKpPOIPOLIeCCOPHBIX CUCTEM : YuebOHoe rocobue st By3oB / I. V1. JIoHOB ;
MunucTtepcTBo obpa3oBanusi Poccuiickoit ®ezepaii, MOCKOBCKUIM (DU3UKO-TEXHUUECKUM WHCTUTYT
(rocymapcTBeHHBIN yHUBepcuTeT). - M.: M®TU, 2000. - 159[1] c. (Hanuune B 6ubnvoreke TYCYP - 42
9K3.)

2. Pa3paboTka yCTpPOWCTB Ha MHUKpPOKOHTposiepax AVR: Iaraem ot "uaiiHMKA" 70 TIpodu
[Tekct] : camoyuutens / A. B. Benos. - CII6. : Hayka u TexHuka, 2013. - 528 ¢ (Hanuuue B 6ubmmoTeke
TYCYP -1 3K3.)

12.3. YueOHo-MeTOJUUECKOE MTOCOOHEe ¥ MPpOorpaMMHoe obecreyeHune

1. TIporpaMMupoBaHve TIIPOMBIIUIEHHBIX KOHTPOJIIEpOB: MeToguueckue yKasaHUs 10
TIpOBe/IeHUI0  JTabopaTOpHBIX paboT [ CTyAeHTOB, OOyJarol[UXCsi 10 HarpaBIeHU0 TOATOTOBKU
15.03.06 "Mexartponuka u pobororexnuka" / AHtunuH M. E. — 2016. 7 c. [DnekTpoHHbIA pecypc] -
Pexxum foctyma: https://edu.tusur.ru/training/publications/5911, cBo60 HBIH.

2. llporpamMmupoBaHWe T[IPOMBILIIEHHBIX KOHTPO/IEPOB: MeToauueckyue ykas3aHUs [0
BBITIOJTHEHUIO CTY/[EHTaMH CaMOCTOsITe/IbHOM pabotbl / AHturiiH M. E. — 2016. 4 c. [D1eKTpoHHbII
pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/training/publications/5912, cBo60JHBIT.
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12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. basa fJaHHBIX /i1 XpaHeHUsT U peJaKTUPOBaHUS METOAUYeCKWX MaTepyasioB, 3aZad U
rapamMeTpoB.

13. Marepua/ibHO-TeXHMYECKOe ofecrneueHre JUCIHUITHHBI
Hanmuuve npoekTopa /st TIpOBeieHus JIEKLIIMOHHBIX 3aHATUNA. 8 KOMITbIOTEPU3HUPOBAaHBIX paboumMx
MEeCT JI/isI IPOBe/IeHUs 1TabopaTOpHBIX paboT.

14. ®oHp OLeHOUHBIX CPe/JCTB
@DOH/| OL}eHOYHBIX CPe/CTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeToanuecKie peKOMeH/JAL|H 10 OPraHu3aliy U3yYeHUs1 AUCHUILITHHbBI
be3 pekoMeH/ja11i.
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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/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
OCHOBBI IPOEKTUPOBAHHUSA CUCTEM M CPEACTB yIIpaBJ/IeHUs

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

Cemectp: 7, 8

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— poueHT Kad. MuCA T'anmxka T. B.

JK3ameH: 7, 8 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
[1CK-3 CTI0COOHOCTD TTPOEKTUPOBATh TEXHUUECKHE HomkeH 3HaTh [IpUHLUIIBEI TOCTPOEHUS,
CpeJiCTBa yIipaB/eHUs (byHKIMOHabHbIE BO3MOXXHOCTH U

0C06EHHOCTH OpraHu3alvy BCeX BUIOB
obecrieuenuss CATIIP, BK/rouas
HH(OPMALIMOHHOE, TeXHUUYECKOe,

[1CK-2 CTIOCOOHOCTD TTPOEKTUPOBATh
vH(bOpMaI[MOHHbIE CUCTEeMBbI YTIpaBIeHUs!

[TIK-6 CII0COOHOCTBIO CO3/1aBaTh TIPOTPAMMHbIE MareMaTHYeCKoe, IMHTBUCTHUYECKOe,
KOMII/IEKCBI /I/Is CHCTEMHOTO aHa/Ii3a U CHHTE3a | jporpaMMHOE; - OCHOBBI pa3paboTKH,
C/IOXKHBIX CHCTEM BHeZIpeHus U 3Kcrutyaranuu CATIP; -
CTPYKTYPY Y MPUHLUI PabOThI
MHUPOKOHTPOJIIePa;;

[o/pkeH yMeTb aBTOMaTU3UPOBaHHO
MozepoBars U rpoekruposars CAIIP ¢
TIOMOILIbIO YHUBEPCA/IbHBIX U
CrelMaavM3upOBaHHbIX TPOrPaMMHBIX
CpeJiCTB; - pa3pabaTbiBaTh JpaiiBepa st
MUKPOKOHTPOJIJIEPOB, COCTABJISOLNX
OCHOBY CHCTeM U CpeiCTB yIIpaB/IeHMUs. ;
[oikeH BazieTb - COBpeMeHHBIMU
CpeACcTBaMU TeXHUYECKOro U
nporpaMMHOro obecrnieuenust CATIP;;

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

ITokasarenu u
3HaThb Y™meTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObajaeT fuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TeOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobieM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TpoLIeCChl, obIIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu oripeZie/ieHHBIX TIP00JIeM B | IPUCTIOCcabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 151 BBITIOJTHEHHST TIPOCTBIX
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3a/a4u

2 Peanu3anusi KOMIeTeHI[UH

2.1 Komnerenuusa IICK-3
[ICK-3: criocobHOCTh MPOEKTUPOBATh TEXHUUECKHE CPe/ICTBA YIIPAB/IeHUsI.
st popMHUpOBaHMsI KOMITETEHL[MM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TAroB. DTamnbl JOPMUPOBaHUS
KOMITeTEeHL|MM, TpUMeHsieMble /I 3TOr0 BHJbl 3aHATUA U HCIIO/b3yeMble CpPeACTBa OLeHWBAHMS
npe/icTaB/eHbl B Tabnutie 3.
Tabmuia 3 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

OpraHu3aluy BCeX BUIOB
obecrieueHus: CICTEM
aBTOMaTU3UPOBAHHOTO
nipoektrpoBaHus (CATIIP),
BKJTIOUast
“H(opMaI[OHHOE,
TeXHUYeCKoe,
MaTeMaThJeckKoe,
JUHTBUCTHYECKOE U
TIPOTrpaMMHOe.

CocraB 3HaThb Y™meTb Bnagets
CopeprxaHue ITpuHUMBI TOCTPOEHUs, | ABTOMaTU3UPOBAHO CoBpeMeHHbIMU
3TarioB (byHKIMOHATbHBIE MOZIe/TMPOBaTh U CcpeACcTBaMU

BO3MOKHOCTH npoektupoBaTb CAIIP ¢ | mporpaMMHOTO

TIOMOLL[bIO
YHUBEPCATbHbIX U
CrielaTi3upPOBAHHbIX
MPOrpaMMHBIX CPeJICTB;

obecmeuenus CATIP.

Bunpl 3aHATHI

* JlaboparopHbie

* JlabGopaTtopHble

* JlaboparopHble

3aHSTUS; 3aHSITHUS; 3aHSITHUS;
e Jlekiuy; * Jlekiuu; * (CamocTosTe/bHast
e CamocTosiTe/bHas e CamocTosiTe/nbHas pabora;
pabora; pabora;
* [logroroBka K * TloaroToBKa K
9K3aMeHy; 9K3aMeHy;

Hcronb3yemble * Otyet no * Otyer no * Otyet no

CpeACTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;

OLleHUBaHUA * Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUSX; * OK3aMe€H;
* DK3aMeH; * OK3aMeH;

dopMynMpoBKa TMoKa3aTesiell U KpUTepHeB OLleHHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPUU OL[eHUBAHUsI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb

OrmuHo * 3HaeT IOJIHYIO * IIpousBoauthb * Bnagets

(BBICOKMI YPOBEHb) | K1acCU(UMKALMIO U BCe HaCTPOWKY MOAYy/eu COBpEMeHHBbIMHU
BU/IbI 00€CIIeueHust aHaJIOroBOr0 U CpeCcTBaMHU
CAITIP, Bx/itouast 11(poBOTro MPOrpaMMHOI0
Maremaruydeckoe, BBO/Ia/BBIBO/IA; obecrieuenus CAIIP, B
TeXHHUUEeCKOe, MOZeJIUPOBATh U YTO YUCIIe IJIS
TIpOrpamMMHoOe, npoektrpoBate CATIP ¢ | HacTpoMKu MoZynen
vH(pOopMal[MoHHOe, TOMOILbIO aHaJIoroBoro u
JIMHTBUCTHYeCKOe, YHUBepCaIbHbIX U urdpoBoro
MeTOANYeCKOe U CrieLiaIM3upPOBaHHbBIX BBO/Ia/BbIBO/IA.;
OpraHU3alMOHHOE; MPOrpaMMHBIX CPE/ICTB.;

* IIpousBoauts
HaCTPOWKY MOAYy/eu
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aHajI0roBOro "
LU(ppOBOro
BBO/Ia/BBIBO/IA;
MOZIeIUPOBaTh U
npoektrpoBaTth CATIP ¢
TIOMOILbIO
YHUBepCa/bHbIX U
CrieLiaIM3upOBaHHbBIX
TIPOrPaMMHBIX CPeJICTB.;

* TIpou3BOAUTE
HaCTPOMKY MOAyJien
aHajI0roBoOro
BBO/Ia/BbIBOJIA.;

Xopowio (6a30BbIl | ¢ 3HaeT UACTUUHYIO * TIpousBomuTh * Biagetb
YPOBEHb) K/lacCU(PUKaLHIO U HaCTPOWKY MOAYy/eu COBpPeMeHHbIMU
HekoTtopble BUbI CAIIP; | aHasmorosoro u cpencTBaMu
11(dpoBOro MPOrpaMMHOT0
BBO/Ia/BBIBO/IA; obecrieuenust CAIIP, B
MO/Ie/IMpPOBaTh U YTO yucIe A/
npoektrpoBate CAIIP ¢ | HacTpouku Moaynen
TIOMOLL[bIO aHaJIoroBoOro
YHUBEpPCa/IbHbIX BBO/Ia/BBIBOJIA. ;
TIPOrPaMMHBIX CPeJICTB.;
* TIpou3BOAUTH
HaCTPOMKY MOAyJien
aHajI0roBoOro "
L1(ppOBOro
BBO/Ia/BBIBO/IA;
MO/e/IMpoBarh 1
npoektrpoBaTth CATIP ¢
TIOMOLLIBbIO
YHUBepCa/IbHbIX
MPOrpaMMHBIX CPe/ICTB.;
YnoseTBopuTebH | o VmMeet npeacTabieHus | ¢ [IpOM3BOAUTD * Bnaznetsb
0 (TIOpOroBkIi 0 K/IaCCU(UKALIAK 1 HaCTPOMKY MOJyJiei COBPEMEHHBIMH
ypOBeHB) HECKOJILKUX BUJlaX aHaJ/IOrOBOI'0 cpencrBaMu
CAIIP; BBO/a/BbIBOJIA.; IIPOrpamMMHOI0

obecnieuennss CAIIP;

2.2 Komnerennua ITCK-2
[1CK-2: criocobHOCTh MPOeKTUPOBaTh MH(OPMAL[IOHHbIE CHCTEMBbI YTIPaBJIeHHSI.
st popmMHUpoBaHUsl KOMITeTEHL[UM HEOOXOAMMO OCYILeCTBUTh Psifi 3TanoB. DTambl JOPMUPOBaHUS
KOMITeTEHL|MM, TpUMeHsieMble /I 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpefCTBa OLeHWUBAHMS
npeicTaB/eHbl B Tabsuile 5.
Tabmuija 5 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJICTBA OLleHUBAHUS

npoekTupoBaHusi MOK;
HWHCTPYMEHTbI KOMIIJIEKCOB
U S13bIKU

obMeHa JaHHBIMU MEeXIY
MpOrpaMMHUpPyeMbIMU
JIoThYe CKUMU

CocraB 3HaThb Y™meTb Bnagets
CopepxkaHue [IpyHLMIBI Opranv3anuu | PopMUpPOBAThH CoBpemMeHHbIMU
3TaroB OTKDBITBIX CUCTEM; ¢du3nueckue agpeca cpefCTBaMU
1]e/1eC000pa3HOCTh CUTHAJIOB B MPOrpaMMHOI0
BbIOOpa s13bIKa MOK; TPOMBILLJIEHHBIX CeTHX; ob6ecrieuenust CATIIP, B ToM
KOMIL/IEKChI OCYLLeCTBJIAITb HACTPOUKY | UMCIIe

VHCTPYMEHTAa/IbHbIMU
Cpe/CcTBaMU
MpOrpaMMHPOBaHUS
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MpOrpaMMHPOBaHUS
JIOTHUYe CKUX
KOHTPOJI/IEPOB;

koHTposuiepamu (ITJIK) u
CcepBepOM BBO/1a/BbIBO/IA;
OCYILIeCTBJIATL pa3paboTKy
Y OT/IaJIKy TIPOTPaMM [I/ist
[JIK.

JIOrn4yeCcKux
KOHTDOJIJIEPOB.

Buabl 3aHaTHM

* JlaboparopHble

* JlabGopartopHble

* JlaboparopHble

3aHATUS; 3aHATUS; 3aHATUS;
* Jlekumuuy; * Jlekuuu; * (CamocTosiTe/lbHas
e (CamocTosiTe/bHas * CamocTosiTe/bHas pabora;
pabora; pabora;
* TloaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;
Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLieHMBaHUsA * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * DK3aMeH;
e OK3aMe€H; * ODK3aMeH;
@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmrie 6.
Tabnuiia 6 — IToka3aTe/ M M KpUTEPHM OIleHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb Ymetb Bnagets
OminuHo * Xopo11o 3HaeT * MogenupoBaTb 1 * CpencrBamu

(BBICOKMI YPOBEHb)

TIOHSITUE OTKPBITBIX
CUCTEM U BCe MPUHLIUIIBI
IPOrpaMMUPOBaHUS
KOHTPOJIJIEPOB;
VHCTPYMEHTaJIbHble
KOMII/IEKChI
IPOrpaMMUPOBaHUS
ITJIK; BCe s13bIKU
cra”gapra MOK,;

nipoektupoBars CAIIP;
dhopMUpOBaTh
¢usmueckue azpeca
CUTHAJIOB; OCYILeCTBIIATh
HACTPOWKY oOMeHa
JanHbiMU Mexay TIK u
cepBepoM;
pa3pabaTbiBaTh U
OT/Ia)KUBATh MPOTrPaMMbl
st TIK.;

pa3paboTKy mporpamMm
s I[JIK; cuctemamu
MOZIe/IUPOBaHUS U
npoektupoBanusi CAIIP;
COBpPEMEeHHBbIMU
cpeicTBaMU
MPOrpamMMHOI0
obecnieuennss CAIIP;

Xoporiio (6a30BbIit
YPOBEHb)

* 3HAaKOM C [IOHATHEM
OTKDBITBIX CUCTEM; 3HAeT
HEKOTOpbIe MPUHLUIIbI
MPOrpaMMHUPOBaHHUS
KOHTPOJI/IePOB;
HEKOTOpbIe
VHCTPYMEHTa/IbHbIe
A3bIKU CcTaHgapta MOK.;

* MopenupoBarts U
ripoektupoBarb CAIIP;
dbopmMupoBaTh
¢dusnueckre azpeca
CUTHAJIOB; OCYILeCTB/ISITh
HaCcTpPOMKy obMeHa
nanHbiMu Mexay TTJIK u
CepBepoM.;

* 3HaKOM C [TOHATHEM
OTKPBITBIX CUCTEM; 3HaeT
HEKOTOpbIe NTPUHLUIIbI
IpOrpaMMHPOBAHUS
KOHTPOJIIEpPOB;
HEKOTOpble
VHCTPYMEHTa/IbHbIE
SA3bIKU CcTaHgapTa MOK.
Mogenvposars u
nipoektupoBatb CAIIP;
(dhopmMrpoBaTh
¢ur3nueckue agpeca
CUTHAJIOB; OCYILeCTB/ISITh
HaCTpOUKy obMeHa
Ja"Hbeivu Mexay TTJIK u
cepBepoM. CpezcTBaMu
pa3paboTKu mporpamm
nng IJIK; cucremamu
MO/e/IMPOBaHus U
ripoektupoBanus CAIIP,;
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

* 3HAKOM C TIOHSITHEM
OTKDBITBIX CUCTEM; 3HAeT
O/IVH U3 S13bIKOB
cranzaprta MOK.;

* MogenuposaTb 1
nipoektrpoBath CATIP;
¢dbopmupoBaTh
dbu3nueckre agpeca
CUTHAJIOB.;

* CpencrBaMu
pa3paboTKu mporpamm
ans TTIK;

CJIOKHBIX CUCTEeM.

2.3 Komnerenuus ITK-6
ITK-6: crtocobHOCTBIO CO3/1aBaTh TIPOrpaMMHbIe KOMITIEKCHI JIJIsI CUCTEMHOTO aHa/li3a U CHHTe3a

st hopMUpOBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 7.
OPMHUPOBaHUs1 KOMIETEHLIMU U UCTO/b3yeMble CPeiCTBa OLIeHUBAHUSI

Tabnumia 7 — Sransl

peKume peasibHOro
BpPeMEeHH; YCIOBUS paboThbI
[TJIK, IpUHLUIIBI ero
WHTerpalyu B CUCTEMY
yTIpaB/IeHust
TIPeATIPUSITHAEM;
JIOCTYTIHOCTb
MPOrpaMMUPOBaHWUS;
pabounii UKIT; BpeMst
cpabaTbIBaHUS U
YCTPOUCTBA,
noakarodaemsle K [TJIK

¢byHKLMOHMpYIOIIIYe Ha
0a3e MUKPOKOHTPOJIIEPOB,
B TOM UHCJIe
OCYILeCTBIATh
KOH(UTYpUPOBaHUeE U
furarHoctuky [1JIK

CocraB 3HaThb YMmeTb Bnagets
CopeprxaHue Onpenenenue I1JIK; Pa3pabarbiBath CoBpeMeHHbIMU
3TaroB BXO/IbI-BbIXO/IbI; TeXHUUeCKHe CUCTeMbI Cpe[iCTBaMU TeXHUYECKOTO
TIPUHLIUITBI paOOTHI B yTIpaB/ieHMs, obecrieuenust CATTP

Bunpl 3aHATHI

* JlaboparopHbie

* JlabGopaTtopHble

* JlaboparopHble

3aHATUS; 3aHATHS; 3aHATHS;
e Jlekiuy; * Jlekiuu; * (CamocTosTe/bHast
e CamocTosiTe/bHas e CamocTosiTe/nbHas pabora;
pabora; pabora;
* [loaroroBka K * TlogroroBka K
JK3aMeHy; 9K3aMeHy;
Hcronb3yemble * Otyet no * Otyer no * Otyet no
Cpe/CTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLleHWBaHUA * Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUSX; * OK3aMe€H;
* OK3aMeH; e 3DK3aMeH;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabnme 8.
Tabnuiia 8 — IToka3aTesiu M KpUTEPUU OL[eHUBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OrmuHo * 3Haert ornpejesieHue  PaspabarbiBaTh * CoBpeMeHHbIMU

(BbICOKMI YPOBEHB)

IIJIK; BXOZbI BBIXO/IBI;
BCe MPUHIIUIILI PA0OTHI B
peXrMe peasibHOTO
BpeMeHU; BCe yCJIOBUSA
pabotsl ITJIK u
TIPUHLUIIBI €10

TeXHUUYECKHUe CUCTEMBI
yTpaB/ieHus],
(bYHKIMOHUPYIOLIe Ha
base
MUKPOKOHTDOJIIEPOB, B
TOM UKCJIe OCYII[eCTB/ISATh

cpe/icTBaMUu
TeXHUUYEeCKOTO
obecnieuenus CATIIP anst
pa3paboOTKU TeXHUYeCKUX
CHCTeM yTIpaB/IeHUs Ha
Oaze
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WHTEerpaluy B CUCTEMY
yTIpaB/IeHuUsT
TIPeANPUSTAEM; 3HAeT
JOCTYITHOCTb
TIPOTPaMMUPOBaHMS;
pabounii UKIT; BpeMst
cpabaTbIBaHUS U
YCTPOMCTBA,
nogkaodaemele K ITJIK.;

KOH(UTyprpOoBaHue 1
suarHoctuky ITVIK.;

MUKPOKOHTPOJI/IEPOB,
MeTOo/laM! U Cpe/ICTBaMU
KOH(UryprpoBaHue 1
JuarHoctukm IJIK;

Xopotiio (6a30BbIii

* 3HAaKOM C oripejiesieHue

* PaspabarbiBaTh

* CoBpeMeHHbIMU

paboThI B pexkume
peasbHOTO BpEMeHH!. ;

(bYHKIMOHUPYIOLIe Ha
base
MUKDPOKOHTPOJIIEPOB.;

YPOBEHb) IUIK; umeet TeXHUYeCKUe CUCTEMBI cpencTBaMu
Tripe/icTaB/ieHHe O yIIpaB/IeHUs, TeXHUYeCKOro
TIPUHLIUTIAX pabOTHI B (GYHKLMOHUPYIOLIMEe Ha obecrieuenust CAIIP ayis
peXxuMe peaibHOTO baze pa3paboTKK TeXHUUEeCKUX
BpeMeHY; 3HaeT MUKPOKOHTPOJI/IEPOB, B CUCTeM ylpas/ieHus Ha
HEeKOTOpbIe yC/I0BUS TOM UHCJIe OCYLeCTB/ATh | Oase
pabotsl ITJIK u KOH(UTYpHPOBaHUe MUWKDPOKOHTPOJIJIEPOB,
TIPUHLIUIIBI er0 TVIK; MeToJaMH U CpeCTBaMU
VHTerpaluu B CUCTeMy KOH(UrypHUpoBaHUe
yIIpaB/IeHUs IJIK.;
TIpeArpusiTHeM;
JOCTYITHOCTD
IpOrpaMMHUpOBaHUs. ;

YnoB/eTBOpUTENbH | ¢ 3HaeT orpe/iesieHne  Pa3pabateiBaTh * CoBpeMeHHbIMU

0 (TIOpOroBbIi IJIK; BXOAbI BBIXO/BI; TeXHUUYeCKHe CUCTeMbl cpezicTBaMU

YPOBeHb) 3HAeT OJHM NPUHILUII YTIpaB/IeHMS], TEXHUYECKOIr'0

obecnieuenus CATIIP pns
pa3paboOTKU TeXHUYeCKUX
CHCTeM yTIpaB/IeHUs Ha
Oaze
MHUKDOKOHTPOJI/IEPOB.;

AedaTeJIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pear3alidi BbIIIeIIepeyrCc/JIeHHbIX 3a[d4 O6y‘~leHI/I$I HCIIO/JIb3YOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJIbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiemM CcOCTaBe.

— Knaccudukaums CAIIP;

3.1 Tembl 0OIPOCOB HA 3aHATUAX

BU/IbI

obecrieuenus CAITIP:

mMareMaTmnyeckoe,

(bopMHpoOBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

TeXHUYe CKOe,

NporpaMMHOe, MTH(POPMaL[MOHHOE, JIMHTBUCTUUECKOe; MeTOInYeCKoe; OpraHu3aliOHHOe

— Ormpepenenvie TIJIK; BXOABI-BBIXOAbI; DPEXUM peajbHOTO BpPEMEHM MW OrpaHUYeHusi Ha
npumenenue I1JIK; ycnoBust pabotsr ITJIK; unrterpanus I1JIK B cucteMy yripaBieHUs! TIPeATIPUATHEM;
JOCTYIIHOCTb TIPOrpaMMHpOBaHust; nporpamMmupyembiii I1JIK; paboumii Lukm; Bpemsi cpabarbiBaHUS;

ycrporictea [TVIK

— OTKpBITbIE CHCTEMBI; 1esieco00pa3HOCTh BbiOOpa s3bika MOK; rpocToTa mporpaMMHpOBaHUS
Y IOXO[UMBOE TIpe/[CTaB/IeHHe; eHbIe TPeOOBaHUs K IMTO/[TOTOBKE CIeI[aTHuCTOB;

— Kommnekcel npoektrpoBanuss MOK 61131-3; UHCTPyMeHTBI KOMITJIEKCOB ITPOrpaMMUPOBAHUSA
IVIK; Komminekc CoDeSys.

— [IJIK Kak KOHeuHbIli aBTOMAT; S13bIK JIMHEMHBIX KOHCTPYKLMK IL; CTPyKTypHUpOBaHHBIN TEKCT
(ST); peneitnbie auarpammel (LD); dyHKIMOHaMbHBIe 6/10KOBBIe quarpammbl (FBD); mocienoBateibHbIe
¢dyskimoHanbHbIe cxembl (SFC)
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3.2 DK3aMeHaLOHHbIe BOIIPOCHI

— 1. OcHosHble nen CAIIP; 1. MeTozbl aBTOMaTH3aLuu IIpOeKTUpOoBaHus; 2. BerioMoraresibHble
1[e/TM ¥ MeTOAIbI aHau3a TipoektrpoBanust; 3. Knaccudukarus CAIIP; 4. MaremaTtuueckoe obecrieueHre
CATIIP; 5. Texuuueckoe obOecrieuenue CAIIP; 6. IIporpammHoe obecrieuenue CAIIP; 7.
WudbopmarmonHoe obecrnieuenre CAIIP; 8. Jlunreuctuueckoe obecrieuenre CAIIP; 9. MeTtoauueckoe 1
opraHu3aiioHHoe obecrnieduenusi CAIIP; 10. OmpegeneHve, peXuMbl pabOTBl W OTpaHUUEHMUS
TPUMEHEHUs TIPOrpaMMHUPYeMbIX JIOTMYeCKUX KoHTposuiepoB; 11. HWaterpaumst IIJIK B cucremy
ynpaenenusi npeanpustueM; 12. Ilporpammupyemsiii TIJIK. Ero yctpoiictBo, paboumii UK/, BpeMst
peakiuy; 13. OTKpbeIThIe cucTembl; 14. Ilenecoobpa3sHocTh BbiObOpa s3pikoM MOK; 15. Ilpoctora
MpOrpaMMHUpPOBaHUs U AoxoquuBoe rnpeactaBieHue; 16. ITJIK kak KoHeuHbld aBTOMaT; 17. Jlarpammbl
SFC; 18. Criucok ¢yukiuii IL; 19. CtpykrypupoBaHHbiii TeKCcT ST; 20. Peneiinble aguarpammbl LD; 21.
dynKuMoHanbHble guarpammbl FD; 22. ®opmar nHctpykuum IL; 23. Bei30B (pyHKLMOHAIBHBIX OIOKOB,
riporpamm U ¢yHkiuii IL; 24. IL B pexxuMe ucrnionHeHusi; 25. BoipakeHus sibika ST; 26. Buabl IUK/IOB B
s3bike ST; 27. IpepuiBanue urepauuii B si3bike ST; 28. Urepaiws Ha 6a3e pabouero nukma ITJIK; 29.
Ler B dopmarte si3bika LD; 30. YmpaBneHue nopsifkoM BbironHeHusi; 31. PaciivpeHre BO3MOXXHOCTeM
s3pika LD; 32. Otobpakenne POU; 33. Tlopsgok BeimonHeHuss FBD; 34. VHBepcusi j0rvdecKyx
curHaioB; 35. Metky, Tiepexoabl W Bo3BpaT; 36. I[lpaBuwia NOCTpPOeHUs1 T0OC/e0BaTeIbHbIX
¢yHkuroHanbHbIx cxeM (SFC); 37. IlapannenbHble W anbTepHaTHMBHble BeTBH; 38. YMpOLeHHbIM U
crangaptHbiii SFC; 39. Mexanu3m yripaBneHus geiictBueM; 40. OTnazKa U KOHTPOJIb UcrionHeHus: SFC.

3.3 TemsI 1abopaTopHbBIX padoT

— Hacrpotiika mogyneli aHanoroBoro u nudpoBoro BBoja; @opMupoBaHue GU3NUeCKUX aZjpecoB
CUTHAJIOB B IPOMBILLITIEHHOW CeTH

— Kondurypuposanue u auarHoctvka [TJIK S/ICU-TM

— Hacrpotika o6meHa gaHHbIMU Mexxay TTJTK u cepepoM BBO/ja-BLIBOZIA

— 3HaKOMCTBO BO cpefioii rnporpammupoBanusi OpenPCS: pa3pabotka rnporpammsl "CrapT-cTomn”
Ays cumynartopa ITJIK

— Paspabotka u omiazka mporpammbl "'Crapt-Cron" B IIJTIK; O6paboTka BBOZAA UHCIOBBIX
3HaueHu!

4 MeToauyeckHe MaTepHasibl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] WUCTIONb3YIOTCS CeqyoIye
Marepuasbl:
— MeToJuuecKhe Marepuarbl, Orpejie/sioliyde TpoLeAypbl OLleHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX STamnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
CoracHo 1. 12 paboueii MporpamMMbI.

4.1. OcHoBHas 1uTeparypa

1. OcHoBbl MUKpOTpoLieccopHOi TexHUKH [TekcT] : yuebHoe mocobue / FO. B. HoBukos, I1. K.
CkopoboraroB. - M. : UnTepHeT-YHuBepcuter MHdpopmarmonHsix TexHosnoruii, 2012 ; M. : BUHOM,
2012. - 358 c. (Hamuuue B 6ubmoreke TYCYP - 10 3k3.)

2. MukponporeccopHble yCTpoilicTBa M cucTeMbl [TekcT] : pyKOBOJCTBO K OpraHU3alLuu
camocTosiTesibHOM pabotel / B. B. Pycanos, M.IO. IlleBeneB ; MunHucTepcTBO 00pa3oBaHUsI M HayKH
Poccuiickoin  ®epepanuy, TOMCKUM TrOCyJapCTBEHHBIM YHMBEPCHUTET CHUCTEM YIIpaB/leHUs U
paguosnekTpoHuKH, Kadeapa npoMeliiieHHON 3/1eKTPOHUKHU. - ToMck : TYCYP, 2012. - 91 c. (Hanuuue B
oubmioreke TYCYP - 40 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. Opranu3saiusi MUKpPOTPOLIeCCOPHBIX CHUCTeM : YueOHoe rocobue st By3oB / I. U. JJoHOB ;
MunucrepcTBo o6pasoBaHusi Poccuiickoii ®esiepauii, MOCKOBCKUI (U3MKO-TeXHUYECKUM HHCTUTYT
(rocymapcTBeHHBIM yHUBepcHUTeT). - M.: M®TU, 2000. - 159[1] c. (Hanuune B 6ubmioreke TYCYP - 42
9K3.)

2. PaspaboTka yCTpOWCTB Ha MHKDOKOHTpo/uiepax AVR: iaraem oT "ualiHMKA" [0 TIpodu
[Tekct] : camoyuutens / A. B. Benos. - CIT06. : Hayka u TexHuka, 2013. - 528 ¢ (Hamuuue B OUOIMOTEKe
TYCYP - 13k3.)
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4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOrpaMMHOe odecrieueHne

1. TIporpaMMupoOBaHHe TIPOMBIIUIEHHBIX KOHTPO/UIEPOB: MeToAnyeckre yKa3aHUsl TI0
TIPOBE/IEHUIO /1Ta0OPaTOPHBIX paboOT [ CTYAeHTOB, OOYyYaroI[UXCsl 0 HAaIrpaB/IeHUIO0 TOATOTOBKH
15.03.06 "MexarpoHrka U pobotorexHuka" / AHturiiH M. E. — 2016. 7 c. [OnekTpoHHbIi pecypc] -
Pexxum poctyma: https://edu.tusur.ru/training/publications/5911, cBo60fHBIH.

2. TlporpaMMupoBaHWe TIPOMBILIIEHHBIX KOHTPOJIZIEpOB: MeToAuueckue yKa3aHUs —TI0
BBITIOJTHEHUIO CTY/[eHTaMH CaMOCTOsITeSTbHOM pabotel / Anutunua M. E. — 2016. 4 c¢. [DneKTpoHHBIH
pecypc] - Pexxum goctyma: https://edu.tusur.ru/training/publications/5912, cBo60HBIH.

4.4. ba3bl JaHHbIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE CUCTEMBI
1. ba3za fJaHHbIX /i XpaHeHUsi U peJaKTUPOBaHUSI MeTOAWYeCKHWX MaTepuasioB, 3ajau U
rapaMmeTpoB.
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