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
IIporpaMMupoBaHHe NPOMBIII/IEHHBIX KOHTPO/I/IEPOB

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

HaripaBneHue noAroToBku (cnernuanbHOCTh): 27.03.05 MHHOBaTHKa
HanpasneHHocTs (11po¢uib): YnpaB/ieHue HHHOBALMAMH B 3/IEKTPOHHOM TeXHUKe
dopma oOyueHus: OUHas

dakysnsreT: PUT, Paky/1bTeT HHHOBALMOHHBIX TeXHOI0THI

Kadenpa: YU, Kadeapa ynpasieHusi HHHOBaLMAMH

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 36 36 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 CamocrosiTesibHasi paboTa 144 144 4acoB
6 Bcero (6e3 3x3ameHa) 216 216 4yacoB
7 OO6asi Tpy0eMKOCThb 216 216 4acoB
6.0 6.0 3.E

OuddepeH1IMpOBaHHBIM 3aUeT: 7 ceMecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 20 oT « 22 » 12 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 27.03.05 MIHHOBaTUKa, yTBepKAeHHoro 2016-08-11 roga, paccMoTpeHa U yTBep KAeHa

Ha 3aceZlaHUH Kadespbl «___ » 20__ ropa, mpoTokos1 Ne
Pa3paboTunku:
noreHT Kad. YU AnTuruH M. E.
CT. gucrietuep gekaHat OUT Kununa O. B.

3aBeayromumii obecreunBarolei Kad.
Y1 Hapumanoga I'. H.

Pabouasi mporpaMMa coriacoBaHa C (hakyaeTeTOM, TIPOGUIMpYIOIel U BhIMyCKarollel KadenpaMu
Harpap/ieHUs! TIOATOTOBKY (CIeLanbHOCTH).

Hekan ®UT Hapumanosa I'. H.
3aBe/lyIOIIMI BBIMTyCKaroLLeit Kad.

Y1 Hapumanosa I'. H.
OKCIepThI:

nouenT Kadbenpa YU Hpob6or I1. H.
nipodeccop Kadenpa YU ConparoB A. .
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Y3yuyeHUs AUCLIUTUIUHBI SIBJISIeTCS MOyYeHre 3HaHUM 0 Ha3HaueHUH, QYHKLUSAX U
apXUTEKType NporpaMMHUpyeMbIX jgoruyeckux KOHTposiepoB (ITJIK), a Takke HaBBIKOB UX
KOH(UTYPHUPOBaHUS U POrPaMMUPOBAHUSI.

1.2. 3agauM JUCIHUILIMHBI
— 1) N3yuuts Ha3HaueHue, QyHKLUMHU U ycTpoiicTBo ITJIK;
—  2) V3yuuts BapuaHTh! Ucrionb3oBanus [1JIK;
—  3) UByuuts kaccuduKaiyio U 0CHOBHBIX Tipon3Boauteneit [TJ1K;
—  4) V3yuuTh cpesibl IpOrpaMMUpoBaHus U KoHpurypruposanus [1JIK.
— 5) OcBOUTH A3BIKU U T€XHO/IOTUY TIporpammupoBanus TTIK.

2. MecTo pucimiuinHeel B cTpyKrype OITIOII

HOuctuniuHa «IIporpamMmmupoBaHue NpoMbILLIeHHbIX KOHTposiepoB» (B1.B.[1B.6.1) oTHOoCUTCA K
6moKy 1 (BapuaTHBHast 4acCTh).

[TpefumiecTByOLMMY  AUCLIMIIMHAMY,  (OPMUDYIOLIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
C/lefytole AUCHUTUIMHBL: ANTOPUTMHUYECKHe SI3bIKA M TIPOrpaMMHpOBaHKe, BeO-rporpaMmupoBaHue,
[TpoekTrpoBaHue 1{U(POBLIX CUCTEM YIIpaB/IEeHUSI.

[TocnepyrolmyMy JUCLIATITIMHAMU SIBJISTFOTCS: .

3. TpeboBaHus K pe3ybTaTaM 0CBOEHHS JUCIUITTHHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLWHI:

— TIK-14 cnocobHOCTBIO pa3pabaThiBaTh KOMITBIOTEPHBIE MOJIE/IA MCCIENYEMbBIX TMPOIECCOB U
CUCTEM;

B pe3sysnbraTte usyueHus JUCLIIIMHBI CTYEHT JO/DKeH:

— 3Harb Ha3HaueHWe U QyHKuuU [TJIK; dyHKI[MOHATBEHBIE BO3MOXKHOCTH OTAE/NbHBIX MOJY/ei
cuctem cbopa U 00paboOTKM [aHHBIX; TpeOoBaHus, TipembsBiaseMmble K ITJIK rocysapcTBeHHBIMH U
Me>)XIYHapOJHbIMU CTaHJapTaMH.

— yMeTb MpPHUMEHATh CTaHJAapTU30BaHHble MPOrpaMMHO-arlapaTHble CpeZCTBa Pa3/TMYHbIX
npou3BoAUTeneid TpyU pa3paboTKe W TPOEKTHPOBAHUM aBTOMAaTHM3WPOBAHHBIX CHCTEM  YIIpABJIEHUS;
pa3pabarbiBaTh U peanmu3oBbiBaTh B [1JIK afropuTMbl yripaBieHusl.

—  BJIafieTh HaBblKaMH KoHGurypupoBanus [TJIK.

4. O0beM AMCLUIIIMHBI M BUABI YUe0HO# padoThI
OOmasi TPyAOeMKOCTb JUCLUMIUTMHBI cocTapssieT 6.0 3aueTHbIX eAWHHLIBI M TIpe/CTaBjeHa B
Tabmne 4.1.
Tabsura 4.1 — TpyaoeMKOCThb AUCIUITAHBI

Bujibl yueOHO# f1esITeTbHOCTH Bcero uacos CemecTpsl

7 ceMecTp
AynuTopHble 3aHATHSA (BCETO) 72 72
Jlekuyu 18 18
[TpakTryeckue 3aHATHSA 18 18
JlabopartopHble 3aHSTHS 36 36
CamocTosiTenibHast paboTa (Bcero) 144 144
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 36 36
ITpopaboTKa eKIIMOHHOTO MaTepuaa 38 38
Hanmcanue pegeparos 38 38
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 32 32
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Bcero (6e3 3k3ameHa) 216 216
OO0111ast TPYJ0EMKOCTB Yac 216 216
3aueTtHble Eavnnnbl TpygoeMkocTH 6.0 6.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIMIUTAHBI M BUBI 3aHSITUN

- R -
IR )
s | & ¢ 8% Et
< o Y s o g =
= S 3 e g 3 > 5
Ne HasBaHnus paszesnos JUCLIUIIIMHBI %r 5 = 5 o @ =
S| £ | 8| 5|8z B&F
c & g | mE &t
e, \=} =
= £ | A
@)
HasHauenue u @pynkuuu [TJIK 6 6 40 58 [MK-14
2 |Mogynu TVIK 6 12 42 66 [1K-14
SA3bIKY ¥ cpe/ibl IPOrpaMMUPOBaHUS 6 18 62 92 [1K-14
ITJIK
Wtoro 18 18 36 144 216
5.2. Coaep)kaHue pa3/je/ioB AUCHUIUIUHBI (M0 JIeKIUAM)
Cogep>kaHuve pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpYBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Cozmep>kaHue pa3ziesioB AUCIUTUIMH (TI0 JIEKI[HSIM)
v %’ =
3 S 5
=z S
Haspasms pasgencs CopeprkaHyve pasziesioB JUCLIAIIIVHBI 110 = 5 %
JIEKLIUSIM s g g
S8 g =
=Y o 2
= S
7 cemecCTp
1 Haznauenue u ¢pyHkiuu [TJIK OO011jast cxeMa aBTOMaTH3al[u| 6 [1K-14
TeXHOJIOTUYeCKUX MporeccoB. MecTo u
Ha3HaueHUe YCTPONCTB cOopa- nepefaun
naHHbIX (YCIII). XapakTepHble uepThbl
[JIK, BeIfensIOIIYe UX B OTJeMbHbIN
knacc YCITI. Otmnune TTJIK ot
MUKPOKOHTpOU1epoB. dyHkiuu ITJIK.
Turnbl gaHHbIX B ITJIK.
KoMMyHMKal[MOHHBIE BO3MO)XXHOCTH
TJIK. TTpoTOKO/IBI TIepe/iaur JaHHBIX,
TpUMeHsieMble B MPOMBIIIIEHHBIX CeTSIX.
IIpomebiiieHHbie ctadaapTel Ha TTJIK.
Ntoro
2 Mogynu ITJIK MogyneHas apxurektypa ITJIK. Mogynu [1K-14

BBO/Ia-BbIBO/IA U UX (PYHKIIUU.
KoMMyHUKaI[MOHHBIE MOAIY/TH U X
Ha3HaueHre. OyHKIUNA MOJY/IS
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LIeHTpa/IbHOTO MPOLeccopa.
OnepaumonHas cucrema [JIK. Cpega
BBITIOJIHEHUS [10/1b30BaTe/IbCKUX 3a/au.
Konduryparus IMTJIK. TTapameTpbl
OTZenbHBIX Mogysieit. 2KypHan paboTsI

TJIK.

Wroro 6
3 Asbiky ¥ cpesbl nporpaMmmupoBanus | MoaynsHas apxutekrtypa [1IJIK. Mogynu 6 [1K-14
TJIK BBO/Ia-BbIBOJIA U UX (PYHKLIWH.

KoMMyHMKal[MOHHBIE MOZY/IN U UX
Ha3HavyeHre. OyHKINN MOLY/IS
LeHTPAaJILHOIO IpOoLieccopa.
Oneparjuonnas cucrema ITJIK. Cpezna
BBITIOJIHEHUS [10/1b30BaTe/IbCKUX 3a/au.
Konwuryparus I1JIK. [TapameTpsl
OTZenbHbIX Mogyneit. 2KypHan paboThI
ITJIK.

HNToro 6

Wroro 3a cemecTp 18

5.3. Pasgenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTITMHBI U MEeXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLUMU) 1
obecrieuriBaeMbIMH (TTOC/IIYFOIIMMU) JUCLIMTIMHAMM TIPeICTaB-/IeHbl B Tab/viie 5.3.
Tabmuiia 5.3 - Pa3gens! AUCLMTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JAWUCLIUTIIUHBI, [I7Is
KOTOPBIX HE0OX0IUMO U3yUueHHe

No HauMeHOBaHHe JUCLUIUIAH obecrieunBaroMX U 06ecreunBaeMbIX
JVCLIUTIIVH
1 2 3
[IpeaiiecTByroLe JUCLUATIIMHEI
1 AsiropuTMHUecKHe SI3bIKY U IIpOrpaMMUpOBaHue + + +
2 | Beb-nporpaMMupoBaHUe + +
3 [TpoekTrpoBaHue 1U(POBLIX CUCTEM YIIpaB/IeHHUS + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTeHLMM, (OPMHUPYeMbIX MPH WU3YYeHUU [WCLUIUIMHBI, U BUJOB 3aHSATHI
nipe/icTaB/ieHo B Tabsurie 5.4
Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEeHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yueHUU
JVCLIATI/TUHBI

Buppl 3aHATHI

@®opMbI KOHTPOJIS

KomneTteHiun

Jlekumu
[TpakTHUeCcKue 3aHsTHS
JIabopaTopHbIie 3aHATHSI

CamocrosTenbHasi paboTa
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I1K-14 + + + + JomariHee 3amanue,
KoHCrnekT caMoIioirOTOBKH,
Otuet 10 1abopaTopHO
pabore, Orpoc Ha 3aHATHUSX,
3auet, Pedbepar

6. InHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aLUH 00yUeHHUsA
He npegycmorpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHO B Tabwiie 7.1.
Tabsura 7. 1 — CopeprkaHue j1labopaTOpHBIX paboT

3 3§
o ==
Z S
Ha3Banus pa3enoB Cogep>xaHue 1abopaTopHbIX paboT GEo’ = g GE
S
S s &
= S
7 ceMecTp
1 Ha3Hauenue u Qpyskiuu [1JIK Hactpoiika Moy/ieli aHal0rTOBOTO U 6 [1K-14
JIMcKpeTHOro BBogadopmupoBaHue
(r31UeCKUX a/lpecoB CUTHA/IOB B
MPOMBILIEHHOW CeTH
Utoro 6
2 Mogynu ITJIK - KondurypupoBanue 1 ArarHocTvka 12 [1K-14
ITJIK 3JICU-TM- Hactpoiika o6MeHa
JaHHbiMu Mexay [IVIK OJICU-TM u
CepBepoM BBO/a-BbIBO/|a
Nroro 12
3 SA3bIKK ¥ Ccpefibl MIPOrPaMMUPOBaHMUS | - 3HAKOMCTBO CO CpeJjou 18 [1K-14
[JIK nporpammupoBanus OpenPCS:
pa3paboTka rporpammbl «Ctapt-CTom»
Juist cumysisitopa TTJIK- Pa3paboTka u
oT/1ajKa nporpammsl «CtapT-CTOI» B
[IJIK DJICU-TM- ITporpammupoBaHue
[TJIK 3JICU-TM: obpaboTka BBOAA
YKMC/IOBBIX 3HAYEHUM
Ntoro 18
Nroro 3a cemecTp 36
8. IlpakTHueckue 3aHATUA
CojiepskaHye pakKTHYeCKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CozeprkaHue NMpakKTUUECKUX paboT
) g =
c o 23
2 > 5
HasBanwst paszenos CopeprkaHue TpaKTUUeCKUX 3aHSATUN § = £ é
=
S8
> s &
= S
7 cemecCTp
1 Hasnauenue u ¢pynkium [TJIK ®yukuuu [1JIK. Tuns! gaussix B [UIK. 6 IIK-14
KommyHMKal[MOHHBIE BO3MOXXHOCTH
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TIJIK. TTpoTOKOJIBI TIepe/iaur JaHHBIX,
TpYMeHsieMble B IPOMBILLIEHHBIX CeTSIX.
IIpomebiiieHHsie ctadaapTel Ha TTJIK.

HToro 6

2 Mopymu IIJIK Oneparuonnas cucrema ITJIK. Cpezna 6 [1K-14
BBITIOJIHEHUS [10/1b30BaTe/IbCKUX 3a/au.
Konduwurypanus I1JIK. [TapameTpsl

OTZenbHbIX Mogyneit. )KypHan paboTsI

[TJIK.

Ntoro 6
3 SA3bIKY U Ccpefibl IPOrpaMMUpOBaHus | 3bIku nporpamMmupoBanus [1VIK. 6 [1K-14
TVIK Cranpapt IEC 61131- 3. HasHaueHue,

COCTaB U (PyHKI[UU IPOTPaMMHOT0
obecrieueHust 1J1si IPOTPaMMHUPOBAHUS
ITJIK. O600611eHHas cTpykTypa ITJIK.
[Iporpammsl, yripaB/isieMble IOTOKOM
JanHbIX. Otnagka nporpamm B TTJIK.

Wtoro 6

Wroro 3a cemecTp 18

9. CamocrosiTesibHast padoTa
Buzbl camocTosiTeNlbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TIpeJCTaB/eHbl B
tabmie 9.1.
Tabnuia 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHPYeMble KOMITeTeHLIUH

A <
5 =
S g2
BuJbI CAaMOCTOATENBHON | & > O
Ha3saHus paszenos g " =T @OopMBI KOHTPOJIA
paboTel S s g
S 2 =
o o 2
= S
7 cemecCTp
1 Ha3nauenue v ¢pyHkiuu | Hanvcanve pedeparos 20 |IIK-14 [JomaiiiHee 3asanue, 3auer,
RS ITpopaboTKa JeKIIMOHHOTO 14 KoncriexT o
Marepuana CaMonoAroTosku, Omnpoc
Ha 3aHsaTusIx, OTueT 1o
naboparopHbIM paboTam
Ntoro 40
2 Mopymu IIJIK IToaroroBka K 12 |TIK-14 HomarrHee 3aanue, 3ayer,
MPaKTUUeCKUM 3aHATHSM, Orpoc Ha 3aHATHSX,
ceMHHapam Ortuet 1o 1abopaTopHOM
Harnucanue pedepaToB 18 pabore
OdopmeHue O0TUETOB T10 12
naboparopHbIM paboTam
Ntoro 42
3 A3bIku U cpefibl ITogroroeka K 20 |TIK-14 3aueTt, ONpoC Ha 3aHSATHUSX,
riporpammupoBanus ITJIK | ripakThyeCcKUM 3aHATUAM, Ortuer 10 y1labopaTopHO
ceMHHapam pabore, Pecdepar
ITpopaboTKa JIeKIMOHHOTO 24
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Marepuasa
OdopmreHue 0TUETOB T10 18
nabopatopHbIM paboTam
Ntoro 62

Wtoro 3a cemecTp 144

Ntoro 144

10. KypcoBas pabora

He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabnwiia 11.1 — basibHbIe OIIeHKH /IJIsI 3/IEMEHTOB KOHTPOJIsSI

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuop,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
7 cemecCTp
[omaiiHee 3aaHue 5 5 5 15
3auet 10 10 10 30
Koncriekt 3 3 4 10
CaMOIIO/IrOTOBKH!
Ornpoc Ha 3aHATUSX 5 5 5 15
Otuer 110 /TabOpaTOPHOM 5 5 5 15
pabore
Pedepar 5 5 5 15
Ntoro Mmakcumym 3a 33 33 34 100
Tepuo/,
Hapacraroiym nurorom 33 66 100 100
11.2. ITepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakcUMasbHOI cCyMMbI 6annoB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHOM cymMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% oT MaKCMMaJIbHOM cyMMBI OasiioB Ha Aary KT 3
< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAAMIIMIOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY
ITepecueT cymMMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXKAYHAPOAHYIO OL|eHKY TpeJicTaB/ieH B Tabsuiie

11.3.

Tabsuiia 11. 3 — ITepecueT cyMMbI 0a/I7I0B B TPAJULMOHHYIO ¥ MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTBIBAET YCMEIIHO CAAHHBIN Ouenka (ECTS)
JK3aMeH
5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
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85 -89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D ( )
OBJIETBOPUTEILHO
3¢ Y ) 65 - 69 4 P
7IOB/IETBOPUTENBHO) (3aUTEHO
y P 60 - 64 E (mocpezncTBeHHO)
2 (HeyROB/IETEOPUTEILHO) (He Hwxe 60 6asioB F (HeyzmoBieTBOpUTEJILHO)

3aUTEeHO)

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

12.1. OcHoBHas 1uTeparypa
1. 1. MukpomnporeccopHble cuctembl [Tekct]: YuebHoe mocobue asist By3os / B. §1. XapToB. -
M.: Akagemus, 2010. - 352 c. (Hamuuue B 6ubmoreke TYCYP - 16 3k3.)
2. 2. OcHOBBI MHKpOIPOILIECCOPHOM TeXHUWKH: yueOHoe mocobue / FHO. B. Houkos, II. K.
CkopoboraroB. - M.: VnTepHeT-YHuBepcutetr Mubopmarmonabix TexHomoruii, 2012 ; M. : BMHOM,
2012. - 358 c. (Hanmuue B 6ubmoreke TYCYP - 10 3k3.)

12.2. lonoHHUTe/IbHAA IMTEpaTypa

1. 1. VlndopmalMoHHble TEXHOJIOTMM CUCTEM YIIpaB/IeHHsI TEXHOJIOTMUeCKMMM IIpoLeccaMy :
Yuebnuk gy By30B / M. M. bnarosemnienckasi, JI. A. 3n06uH. - M.: Beicinas mkosa, 2005. - 767 c.
(Hanmnuue B 6ubmmoteke TYCYP - 50 3k3.)

2. 2. ABTOMaTM3MpOBaHHbIE KOMILIEKCHI pPacripe/ie/leHHOTO yrpasieHus: Ydye6Hoe mocobue / 1.
A. PoxpectBeHcKkuili; PefepanbHOe areHTCTBO 10 oOpa3oBaHW0, TOMCKMI ToCyJapCTBeHHBIM
YHUBEPCUTET CUCTEM YIpaB/IeHUs U paii03/1eKTPOHUKY, Kadespa KOMIIbIOTEPHBIX CUCTEM B yIpaB/IeHUH
v nipoektrpoBaHuu. - Tomck: TYCYP, 2007. - 179 c. (Hanuuue B 6ubmoteke TYCYP - 35 3k3.)

3. 3. MuxkporiporieccopHble YCTPOWCTBA M CHCTeMbl: yueOHoe mocobue / A. B. Illaparios ;
denepanbHOE areHTCTBO 10 o0Opa3oBaHWIO, TOMCKUM TOCY[ApCTBEHHBIM YHHUBEDCUTET CUCTEM
yTIpaB/eHust ¥ pafuosneKTpoHukd. - Tomck: TMIZIO, 2008. - 152 c. (Hanuuue B 6ubmoteke TYCYP -
22 3K3.)

12.3. YueOHoO-MeToANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme

1. IIporpaMmupoBaHve TIIPOMBILUIEHHBIX KOHTpPO/UIepoB: MeToguueckye ykKasaHus 10
TIPOBeZIEHUI0  /1Tab0paTOpHBIX PabOT /il CTYZeHTOB, OOYYaroLMXCs TI0 HarpaB/eHUI0 TIOJTOTOBKU
15.03.06 "MexarpoHuka u pobotorexHuka" / AntunH M. E. - 2016. 7 c. [OnekrpoHHBIN pecypc] -
Pexxum poctyma: https://edu.tusur.ru/publications/5911, cBo60gHBI.

2. [IlporpammupoBaHie TIPDOMBILIJIEHHbIX KOHTPO/UIEpOB: MeToguuyeckue ykKasaHus I10
BBITIOJTHEHUIO CTY/IeHTaMH CaMOCTOsATe/IbHOM pabotbl / AHTurmH M. E. - 2016. 4 c. [OneKkTpoHHbBIH
pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/5912, cBo60OAHBIA.

3.  MukponpoljeccopHasi TeXHUKa B MeXaTPOHHKe W pOOOTOTexXHuKe: MeToquuecKue yKa3aHHs
10 MpoBefleHut0 TNpakTuueckux 3aHaTuil / Hectepenko IT. I'. - 2014. 12 c. [DnektpoHHbIN pecypc] -
Pexxum poctyma: https://edu.tusur.ru/publications/3917, cBoOOAHBIH.

12.4. ba3bl AaHHBIX, HH()OPMALMOHHO CIIPaBOYHbIE ¥ IOMCKOBbIE CUCTEMbI
1. VHdopMaloHHO-CIIpaBOYHbIE CUCTEMBI

13. MarepuanbHO-TeXHMYECKOe ofecrneueHne JUCHHUITHHBI
755t ocyiijecTB/ieHUs: 06pa3oBaTeIbHOTO MpoLiecca 1Mo AUCLUIUTHHe Heo0X0AuMO:
0 aygutopusi, oOOpy/OBaHHAasi TEXHUUECKUMHU CPeACTBaMHU i JIeMOHCTpAIUM  JIEKI[UK-
BU3Yya/M3aliui;
0 sabopaTtopusi, 00OpyZOBaHHas TIPOMBIIIJIEHHBIMA ~KOHTPO/UIEPAMHA W TIPOTPAMMHBIMU
cpeactBamu SCADA.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@DOH/, OLIEHOYHBIX CPE/ICTB TIPUBE/IeH B TIPU/IOKEHUH 1.

15. MeTtopnueckye peKOMeHJAALUM 10 OPraHv3ani U3yuYeHus AUCLHMILIMHbI
be3 pekomeHaluu.
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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
IIporpamMmMupoBaHue NPOMBILI/IEHHBIX KOHTPO/1/IEPOB

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crneruanbHOCTh): 27.03.05 MHHOBaTHKa
HanpaBneHHocTs (1po¢uib): YnpaB/ieHue HHHOBALMAMH B 3/IEKTPOHHOM TeXHUKe
dopma obyueHUs: OUHAsA

@akynsreT: PUT, Paky1bTeT HHHOBAIUOHHBIX TEXHO/IOTUH

Kadenpa: YU, Kadegpa ynpasieHusi HHHOBaLMAMH

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— poueHT Kad. YU Anturux M. E.
— cT. pucrietuep gekaHat ®UT Kuvna O. B.

OuddepeHLiipoBaHHbIH 3a4eT: 7 ceMecTp

Tomck 2016
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

IIK-14

CTIOCOOHOCTBIO pa3pabaThiBaTh KOMITbIOTEPHBIE
MOZe/T1 UCCTIeyeMbIX MPOLIeCCOB U CUCTEM

CTaHJApTaMH. ;

yTpaB/eHuUs.

[o/mkeH 3HaTh Ha3HaueHue U PyHKLUN
[TJIK; ¢yHKIMOHa/IBbHBIe BO3MOYXHOCTH
OT/Zle/IbHbIX MOAYJIel cucteM coopa u
00paboTKY aHHBIX; TpeOoBaHUs,
npeabsieisgemMselie K [TJIK
roCyJapCTBEHHbIMU U MeXX1yHapOAHbIMU

[oikeH ymMeTb IPUMEHSATh
CTaH/lapTU30BaHHbIe [IPOrPaAMMHO-
anraparHble Cpe[iCTBa pas3/InyHbIX
npou3BojuTenel pu pa3paboTke 1
NIPOEKTHPOBAHNUY aBTOMAaTU3UPOBaHHbBIX
CHUCTeM YTIpaB/ieHusi; pa3pabaTbiBaTh U
peanu3oBbiBaTh B ITJIK anropurmsl

[omkeH Bra/ieTh HaBbIKAMU
koHburypupoBanus [TJIK.;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB

TipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHNeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUMLI, | O6agaeT Arara3oHOM BepeTt 0TBeTCTBEHHOCTH 3a

3ajay

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /ISl pellieHrsT | UCC/IeI0BaHuH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (oporoBbIit 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIOJTHEHUSI TIPOCTBIX
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CHUCTeM.

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerenuus I1K-14
ITK-14: criocobHOCTBIO pa3pabaThiBaTh KOMITBIOTEPHBIE MOJZIEJIM MCCAEAYEeMbIX TPOLECCOB U

st bopMUpOBaHKST KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMIIETEHIINM, TMPUMEHseMble [Jiss STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeCTBA OLI€HUBAHUS
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMUPOBaHUs KOMIIETEHLIMH U UCIIO/Ib3YEMbIe CPE/ICTBA OLIEHUBAHMS

Tabmwia 3 — Tansl

HCClle/lyeMbIX TPOLIeCCOB
Y CUCTEM

YCClle/lyeMbIX TPOLIeCCOB
Y CUCTEM

Cocras 3HaTb YMmetb Bnagets
CopgepyxaHue Kak pa3pabarbiBaTh pa3pabarkiBaTh CIO0COOHOCTBIO
3TaroB KOMIIbIOTEPHBIE MOZIE/IM | KOMITBIOTEPHBIE MOZIe/Id | pa3pabaThbiBaTh

KOMIIBIOT€PHbIE MO /TN
nccaiaegyeMbix rpoueccoB
H CUCTeM

Bubl 3aHaTUIM

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATHUS;

* Jlekuuu;

* CamocrodTenbHas
pabora;

* [lpakTuueckue
3aHATHS;

* JlabGopartopHbie
3aHATHUS;

* Jlekuuu;

* (CamocrosiTe/ibHas
pabora;

* JlaboparopHble
3aHATHUS,

* (CamocTosTe/nbHast
pabora;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

» JloMalllHee 3a/jaHue;
* Otyet no
nabopatopHoii pabore;

* Orpoc Ha 3aHATHUSX;
* 3auerT;

* KoHcriekT
CaMOITO/IrOTOBKY;

* Pedepar;

* [uddepeHLIMPOBaHHBI
1 3auer;

» [lomalliHee 3a/laHue;
* Otyet no
nabopatopHoii pabore;

* Omnpoc Ha 3aHATUSAX;
* 3aueT;

* KoHcnekr
CaMOIIO/rOTOBKY;

* Pedepar;

* uddepeHLIIPOBaHHBI
1 3a4eT;

* JlomalliHee 3a/laHue;
* Otyet no
nabopatopHoii pabore;

* 3auert;

* Pedepar;

* [uddepeHIIMPOBaHHBI
U 3auerT;

CDOPMYJ'II/IPOBKEI roKazaTresied u KpUTepUeB OLI€eHUBAHUSA AaHHOﬁ KOMITeTEHIIMW TIpUBEAEHA B

Tabmuie 4.
Tabmmija 4 — TToka3aresiu ¥ KpUTEPUU OLIeHUBaHKsI KOMITETEHI[MM Ha dTarax

CocraB 3HaThb YmeTb Bnanets
OrmuHo * CBOOOZHO MPUMEHSIET | * CIIOCOOEeH PYKOBOAUTH

(BBICOKHMI YPOBEHbD)

* TIpeJCTaBsieT
CrocoObl U pe3y/bTaThl
WCII0/Tb30BaHMUs
Pa3/TUUHBIX METOZI0B
pa3paboTKy;

* TIpefCTaBsieT
CroCoOBI U pe3y/bTaThl
WCII0/Th30BaHMUs
Pa3MUYHbIX METO/IOB
pa3paboTkuy;

* TIPOBOJMT
CpaBHUTE/IbHBIN aHAJN3
3¢ ()eKTUBHOCTH METO/]0B
pa3paboTKu
TIPOrPaMMHOTO

MeTo/bl pa3paboTKu
MIPOrpPaMMHOTO
obecrieyeHusi B
HEe3HAKOMBIX CHUTYaLUsIX;
* yMeeT MaTeMaTHueCKu
000CHOBATh U
apryMeHTHPOBaHHO
JI0Ka3aTh OMTUMA/IbHOCTh
BbIOOpa MeToZa
pa3paboTku
TIPOrPaMMHOTO
obecrieueHus;

MEeXXAUCIUTITMHAPHON
KOMaH/I0M 110 pa3paboTke
MIPOrPaMMHOTO
obecreyeHus;

* cBOOOJHO BiazieeT
pa3HBIMH CII0COOaMu
MIPOEKTUPOBAHUS
MeXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM;
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obecrieyeHus;
Xopomo (6a30Bbll | * yMeeT MpeJCTaBleHHe | * CAMOCTOSTETBHO * KPUTHUYECKH
YPOBEHb) 0 MeTojax 10/J0MpaeT ¥ TOTOBUT OCMBIC/TMBAET TPO0/IeMBI,
TIPOEKTUPOBAHMUS obopyznoBaHue, BO3HUKIIINE TIPU
MeXaTPOHHBIX U HeoOXouMoe Jist pa3paboTke;
poboTOTEXHUYECKUX pa3paboTku * B/ajieeT pasHbIMU
CHUCTeM; NpOrpamMMHOT0 crnocobaMu pa3paboTKu
* TIOHUMaeT obecrieueHus; MPOrPaMMHOTO
TIPEeUMYIL[eCTBa 1 * yMeeT KOPPEKTHO obecrieueHust;
HE/[OCTAaTKH Pa3/MUHBbIX | BBIPaKaTb U
MEeTO/IOB pa3paboTKH apryMeHTHPOBaHHO
TIPOrPaMMHOTO 000CHOBBIBATh CITOCOOBI
obecrieueHus; TIPOEKTUPOBAHUS
* rpaduyecku IIPOrpamMMHOI0
WTIOCTPUPYET 3a4auy ; obecrieyenus;
YI0B/IETBOPUTE/IEH | * 3HaeT OCHOBHLIE * ymeeT paboTath CO * BlaZieeT
0 (TIOpOroBbIi MeTO/Ibl pPa3paboTKu 1 CIIPaBOYHOMN TEPMUHOJIOT e
YPOBEHb) yMeeT UX IPUMEHATh Ha JIUTEpaTypou 1o pa3paboTku
TIPaKTHKe; pa3paboTke MIPOTrPaMMHOTO
* [laeT oripefie/ieHust IIPOrpaMMHOTO obecrieueHus;
OCHOBHBIX TTOHSATHI obecrieueHus; * Pabotaet nog npsiMbIM
pa3paboTKu Mporpamm; * yMeeT MpeACTaB/IsATh HabsroieHrem;
pe3ysibTaThl pa3paboTKu
Y MPOEKTHUPOBAHMSI;

AedATe/IbHOCTHU, XdPdKTePHU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanu3aniuyl BBIIIETIEPEUCIEHHBIX 3a/lau 00y4YeHUs] UCIIOJb3YIOTCS TUIIOBbIe KOHTPOJIBHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa

06paaoBaTeJleoﬁ MporpamMmmel, B CjieAyrouiemM CcOCTaBe.

3.1 Bonipocbl Ha CAaMOIOATOTOBKY

. Ha3HaueHure ¥ QyHKLIMY MUKPOKOHTPOJLJIEPOB.

(opmMMpOBaHUsl KOMIIeTEHLIMM B Tpollecce OCBOEHUS

I
CONDUT A WN R

I
A WN -

|
AU R WN =

. ApXUTeKTypa MUKPOKOHTPOJIJIEPOB.

. Pe>xiMbl paboThl MUKPOKOHTPOJI/IEPOB.

. $13bIKM ¥ 0COOEHHOCTH MTPOTPaMMHPOBaHUS MUKPOKOHTPOJIIEPOB.

. Cpezipl TpOrpaMMHUPOBaHUS ¥ OT/IaJKH ITPOrPaMMHOT0 00eCIieueHusl.
. [TamMATh MUKPOKOHTPOJIJIEPOB 1 0COOEHHOCTH ee MCII0/Th30BaHMSI.

. TalimMephbI U cuCTeMa TaKTHPOBaHMUS.

. [lnTaHre MMKPOKOHTpOJI/IEpA.

3.2 Temsl pedpepaToB

. Hactpolika Mofyrnelt aHasoroBoro v JMCKpPeTHOTO BBOZA

. ®opmMupoBaHue (PU3NYECKHX a[pecOB CUIHA/IOB B POMBILIEHHOU CeTH

. Kongurypuposanue u guarHoctvka [1JIK S/ICU-TM

. Hacrpoiika o6meHa gannasivu Mexxay TTJTIK OJICU-TM u cepBepom BBOZja-BbIBOiA

3.3 3auéT

. Ob11jas cxeMa aBTOMAaTH3aL[MM TEXHO/IOTMUeCKUX TPOLIeCCOB.

. MecTo ¥ Ha3HaueHHe yCTPONCTB cbopa- nepefauu AaHHbIX (Y CITI).

. XapakrepHsle ueptsl [1VIK, Beifensronme ux B otAeabHbIN Kinacc Y CIT/.
. Ormnune IVIK 0T MUKPOKOHTPOJL/IEPOB.

. @ynkuuu [1JIK.

. Tunbl gannbIX B TTJIK.
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— 7. KoMMmyHUKaLMOHHBIE BO3MOXHOCTH [TJIK.

— 8. [IpoTokosnbl nepefiaun JaHHbIX, IPUMeEHsIeMble B TIPOMBIIIEHHBIX CeTSX.
— 9. IIpomebinuieHHsle ctadgaptel Ha TTJTK.

— 10. MogynbeHas apxutektypa [1JIK.

— 11. Mogynu BBozA U UX (QyHKIMU.

— 12. Mopynu BbIBOZA U UX (QYHKLUM.

— 13. KoMMyHMKAaIMOHHbIE MOZY/IU U MX Ha3HaueHHe.
— 14. ®yHKIMU MOAYIIS LeHTPaIbHOrO NpoLieccopa.
— 15. OnepaumonHas cucrema [VIK.

— 16. Cpepa BBITIOJIHEHNS [10/1b30BaTe/IbCKUX 3a/au.
— 17. Kondwurypauwms ITJIK.

— 18. IlapaMeTpsl OT/ie/IbHBIX MOZAYJIEH.

— 19. )Kypnan pa6otsi TTJIK.

— 20. A3biku nporpammupoBanus [TJIK.

— 21. Cranpapr [EC 61131- 3.

— 22. Ha3HaueHue, cOCTaB U (YHKLMU MPOrpaMMHOTO obecrieueHHst [jisi TIPOrPaMMHPOBAHUS
ITJIK.

— 23. O606menHas ctpykrypa ITJIK.
— 24. IlporpaMmsl, yripasJ/isieMble ITIOTOKOM [JaHHBIX.
— 25. Otnagxa nporpamm B IJIK.

3.4 TeMbl JJOMAIIHHX 3aaHHH
— - HasHaueHue U pyHKI[IM MUKDOKOHTPOJIJIEPOB.
— - ApXUTeKTypa MUKPOKOHTPOJI/IEPOB.
— -Knaccudukaiiyisi MUKPOKOHTPOJIIEPOB.
— -Pexxumbl paboThl MUKPOKOHTPOJI/IEPOB.
— - §I3BIKM ¥ 0COOEHHOCTH MMPOrPaMMHUPOBAHHUST MUKPOKOHTPOJIIEPOB.
— - Cpe[ipl IpOrpaMMUPOBAHUS U OT/IAJKU TTPOrPAaMMHOTO 00ecTieueHusl.
— - IlamMsTh MUKPOKOHTPOJI/IEPOB ¥ 0COOEHHOCTH €€ UCIT0J/Ib30BaHusI.
— - AT u OATL
— - Talimepbl U cucTeMa TaKTUPOBaHUSI.
— - IlutaHre MUKpPOKOHTpOJLIEPA.
— - Mogens OSI.
— - UnTepdoeiic SPI.
— - Unrepoeiic UART.
— - Wurepdetic Industrial Ethernet.

3.5 TemMbl 0IPOCOB Ha 3aHATUAX

— 1. O6masi cxeMa aBTOMAaTH3allMd TEXHOJIOTUYECKHUX TMPOIeCCOB. 2. MecTo W Ha3HAUeHHe
yCTpOUCTB cOopa- mepefgaur AaHHbIX (YCIIJ). 3. XapaktepHble uepThl I1JIK, BeIgenstoiiye ux B
orpensHbld knace YCIIA. 4. Ommmune [1JIK or MukpokoHTposuiepoB. 5. ®@yHkuum ITVIK. 6. Tumer
nanHbix B IIJIK. 7. KommyHuKaiuoHHble Bo3MOxHOCTH IIJIK. 8. TIpoTOko/bl Tiepefaud JaHHBIX,
IpUMeHsieMble B IIPOMBINUIEHHBIX ceTaX. 9. IIpomsbiiuieHHsle craHfaptel Ha ITJIK. 10. MopynbHas
apxutektypa I[IJIK. 11. Moaynu BBoja ¥ ux (yHKUuu. 12. Moaynu BbiBoja W uX (GYHKIUU. 13.
KoMMyHHKal[MOHHbIe MOAY/IA Y UX Ha3HaueHUe. 14. OyHKUMY MOZAY/IA LIeHTPaJbHOIOo Iporeccopa. 15.
OnepanyonHas cucrema [1JIK. 16. Cpeza BbINOSHEHUS! TI0/b30BaTebCKUX 3afad. 17. KoHdwurypanms
IVIK. 18. TTapametpsl otaenbHbIX Mogysieit. 19. XKypran pabotsr TTJIK. 20. SI3bIku iporpaMMHUpOBaHus
ITJIK. 21. Crangapt IEC 61131- 3. 22. Ha3HaueHue, cocTaB ¥ PyHKI[AY TIPOrPaMMHOTO 0becrieueHus /st
nporpammupoBanusi [1JIK. 23. O6o6mennas crpykrypa I1JIK. 24. TIporpammel, yripaBisieMbie TIOTOKOM
JaHHbIX. 25. OTnagka nporpamm B TTJIK.

3.6 TemblI 1a00paTOpPHBIX padoT
— Hactpolika Mozy/ieil aHanoroBoro v JUCKpeTHoro BBoga ®@opMupoBaHue (pr3nuecKrx aJpecos
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CUTHAJIOB B [TPOMBILLIJIEHHON CETH

— - Kondurypuposanue u guarHoctuka [TJIK SJICU-TM - Hactpoiika oOMeHa JaHHBIMU MeXAY
IVIK SJICU-TM u cepBepoM BBOZA-BbIBOZA

— - 3HAKOMCTBO cO cpefoy mporpammupoBanust OpenPCS: pa3pabotka mporpammel «CTapT-
Crom» gy cumyastopa I1JIK - Pa3pabotka u otiazka mporpammel «Crapt-ctorm» B ITJIK DJICU-TM -
[TporpammupoBanue ITJIK OJICU-TM: 06paboTKa BBO/Ia UMC/IOBBIX 3HAUEHHM

3.7 Bonipocs! puddepeHiiupoBaHHOr0 3auera

— 1. O6masi cxemMa aBTOMAaTH3allMd TEXHOJIOTMUECKUX TpOLieccoB. 2. MecTo U Ha3HaueHHe
ycrpoiictB cbopa- mepefaun fgaHHbeix (YCIIH). 3. Xapaktepnbie ueptol I[1JIK, Bbigenstomue ux B
otaenvHbld knacc YCIIA. 4. Otauune [1JIK or MukpokoHTposiepoB. 5. ®@yHkuuu I1JIK. 6. Tumel
panHeix B IIJIK. 7. KommyHukanoHHble Bo3MoxHOCTH IIJIK. 8. IIpoTOKO/BI Tiepemaud [JaHHBIX,
TIpUMeHsieMble B IIPOMBINUIeHHBbIX ceTsAX. 9. IlpomebiiuieHHsle craHgaptel Ha ITJIK. 10. MopynbHas
apxutektypa ITJIK. 11. Moaynu BBoja M ux (yHkumu. 12. Moaynu BbIBOJa M HX (QyHKUUM. 13.
KommyHMKal[MOHHBIe MOJY/IM U UX Has3HaueHUe. 14. OyHKUMU MOZAY/IS LIeHTPaJbHOIO Iponeccopa. 15.
OnepaumionHas cuctema I1JIK. 16. Cpefa BbINOHeHHMs1 MO/Ib30BaTeIbCKUX 3ajau. 17. Kondurypauus
[TJIK. 18. [TapameTps! oTfenbHbIX Mogyned. 19. XKypHan pabotsl TIJIK. 20. f3bIKu nporpaMMHUpPOBaHUs
IVIK. 21. Crangapr IEC 61131- 3. 22. Ha3naueHue, cocTaB ¥ (pyHKLMHU TPOrPaMMHOT0 obecriedeHust Jjist
nporpammupoBanus TIJTK. 23. O6o61ieHHast crpykrypa I1JIK. 24. I[Iporpammsl, yripaB/isieMble TOTOKOM
JaHHbIX. 25. Otnazaka nporpamm B ITVIK.

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellleHus: 3aJjau 00y4yeHHsl UCTIONB3YIOTCS CIeAyIoIiue
MaTepuarlbl:
— MeTOAUYeCcKHe Marepuasbl, OrMpefessolie TMpoLeJypbl OLIeHMBaHUSl 3HaHWM, YMEHUH,
HaBbIKOB U (WIM) OMbITa [AeSITebHOCTH, XapaKTepU3YIOL[UX 3Tarbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii TporpaMMbl.

4.1. OcHoBHas UTeparypa
1. 1. MukporporieccopHblie cuctemsl [Tekct]: YuebHoe rnocobue st By3oB / B. 5. Xapros. -
M.: Akazgemus, 2010. - 352 c. (Hanuuue B 6ubmoreke TYCYP - 16 3k3.)
2. 2. OCHOBBI MHKDOTIPOLIECCOPHOM TexHUKH: yuyeOHoe mocobue / FO. B. Hosukos, II. K.
CkopoboraroB. - M.: VHuTepHeT-YHuBepcuteT MHbopmarmonabix TexHomoruii, 2012 ; M. : BUHOM,
2012. - 358 c. (Hanuuue B 6ubmioreke TYCYP - 10 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTrypa

1. 1. VlndpopmalMoOHHbIe TEXHOJOTMM CUCTEM YIIpaB/eHHsI TEXHOJIOTMUeCKUMM IIpoLeccaMu :
Yuebnuk a1 By30B / M. M. bnaroBernienckasi, JI. A. 3n06uH. - M.: Beicias mkosa, 2005. - 767 c.
(Hasmmume B 6ubmorteke TYCYP - 50 3k3.)

2. 2. ABTOMaTW3MpOBaHHbIE KOMILJIEKCHI PaCIIpe/ie/IeHHOTO yrpaB/ieHus: YuebHoe nocobue / /.
A. PoxnaectBeHckud; PenepanrbHOe areHTCTBO I10 00pa3oBaHWiO, TOMCKUNM TOCyIapCTBEHHbBIN
YHUBEPCUTET CUCTeM yTpaB/ieHus U pafio3ieKTpoHUKH, Kadenpa KOMIbIOTEPHBIX CUCTEM B YIIpaB/IeHUN
1 ipoekTupoBaHuu. - Tomck: TYCYP, 2007. - 179 c. (Hammune B 6ubmmoreke TYCYP - 35 3K3.)

3. 3. MuKporpoleccopHble YCTPOWCTBA U CHUCTeMbl: yueOHoe mocobue / A. B. Illaparos ;
denepanbHOe areHTCTBO MO o00Opa3oBaHWIO, TOMCKUM TOCYZApCTBEHHBIM YHHUBEDCUTET CUCTEM
yTIpaB/eHust U paguosneKTpoHukd. - Tomck: TMLJO, 2008. - 152 c. (Hamuuue B 6ubmoteke TYCYP -
22 3K3.)

4.3. YueOHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieueHHe

1. TIporpaMMupoBaHMe TIIPOMBIIUIEHHBIX KOHTPOJ/IEpOB: MeToguueckue ykKasaHus 10
TIpOBe/leHNI0  JTabopaTOpHbIX paboT s CTyAeHTOB, OOyJarolUXCsi 10 HarpaB/ieHU0 TOATOTOBKU
15.03.06 "Mexarponuka 1 poborotexnuka" / AntunuH M. E. - 2016. 7 c. [DnekrpoHHbIN pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/5911, cBoO6OAHBIIM.

2. llporpamMmupoBaHWe T[IPOMBILIJIEHHBIX KOHTPO/IEPOB: MeToauueckue ykas3aHUs [0
BBITTOJIHEHUIO CTY[eHTaMu caMoCTosiTeslbHOM paboThl / AHTMnMH M. E. - 2016. 4 c. [DneKTpOHHbIN
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/5912, cBo60AHBIH.

3.  MukpornpolieccopHasi TeXHHMKa B MeXaTpPOHHKe W poOOTOTexHHKe: MeTofnyeckue yKa3aHus
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Mo TpoBe/leHut0 TpakTuueckux 3aHatuil / Hectepenko I1. T. - 2014. 12 c. [OnekTpoHHbI pecypc] -
Pexxum fmoctyma: https://edu.tusur.ru/publications/3917, cBoOoAHbIHA.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U IOUCKOBbIE CUCTEMbI
1. VHdopMalioHHO-CIIpaBOYHbIe CUCTEMBI
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