MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: ABTOMaTI/I3aIIl/ISI TEXHOJOI'HY€CKHUX ITPOLECCOB B
TEMJIOOHEPTreTUuKe

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
SA3bIKU IIPOT'PAMMUPOBAHUSA ACYTII

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHHUIIAX:

6 cemecTp - 2;
7 cemecTp - 2;
8 cemectp - 2;
BCero - 6

Yacos (Bcero) no yueGHomy
TJIaHY:

216 yacoB

Jlekuuu

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

IIpakTnyeckue 3aHATHSA

6 cemectp - 28 yaca;
7 cemecTp - 32 yaca;
8 cemectp - 28 yaca;
Bcero - 88 yaca

JlaGopaTopHble pa6oThI

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

Koncynbranumn

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

CamocTrosiTesibHasi padoTa

6 cemecTp - 43,7 yaca;
7 cemecTp - 39,7 yaca;
8 cemecTp - 43,7 yaca;
Bcero - 127,1 yaca

B ToM unciae Ha KII/KP

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYas:
KonTposabHnas padora
Oruer

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
3ayer c oneHKOM
3ayer ¢ OLeHKOM

6 cemectp - 0,3 yaca;
7 cemectp - 0,3 uaca;
8 cemectp - 0,3 uaca;
Bcero - 0,9 yaca
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeepeHuna o snagensue U3MN M3K A.A.
Bnageney, KanalwHWkoB A.A.
HpeHOI[aBaTeJ]B WaeHTudHKaTop RI003e6851-KalashnikovAA-6ea581 KaHaH_[HI/IKOB

COI'ZTACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK
Bnageney, Me3nH C.B.
WaeHTudHKaTop R420ae592-MezinSV-dc40cfee C,B. MCSI/IH

PykoBoauTens oOpa3zoBaTeabHOM
IPOrPaMMBI

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»
Ceefenua o Bragensue L3N M3

Al Bnageney Me3nH C.B.

* MaM ¢ WaerTudnkatop R420ae592-MezinSV-dc40cfee C.B. MCSI/IH

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leab ocBOeHMS IMCUMIUIMHBI. W3yY€HHE OCHOB MPOTPAMMHUPOBAHUS U aNTOPUTMH3AIMHU B
oOnacTu aBTOMAaTu3alUMH, sI3bIK0oB NporpamMMupoBanust ACYTII, a Taxke uX NpUMEHEHHUs B 3ajadax
MPOEKTUPOBAHUS CHCTEM aBTOMATHYECKOI'O PEryJIMpOBaHUS, TEXHOJOTMYECKUX 3alIUT, OJOKHUPOBOK U
CUTHAJIM3alul

3agauyu AUCHMILINHBI

- OCBOEHHE OCHOB JITOPUTMU3ALIUN U TIPOIPaMMHUPOBAHUS;

- OCBOCHHE CIIOCOOOB IMPEICTAaBICHHS aITOPUTMOB U IPOTpaMM, BKJIIOYAs U3YyYCHHUE U
NPaKTUYECKOE MPUMEHEHNE MEX/TYHAPOAHBIX IPABUII IO O(OPMIICHHIO U BHITIOJIHEHHIO CXEM
AITOPUTMOB, IPOTPAMM, JAHHBIX U CUCTEM;

- IpuoOOpeTeHNe HaBBIKOB MTpOrpaMMHupoBanus Ha si3bike C/C++;

- MPUOOPETEHNE HaBBIKOB MPOrpaMMHpoBaHus Ha si3bikax MOK 61131-3, ucnons3yemMbix B
ACYTII coBpemenHbIX 3HEprodnokoB ADC u TOC.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
IIK-3 Cnocoben U1-4nx-3 JleMoHCTpUpYyeT 3HATh:
y4acTBOBATh B YMEHHE IPUMEHSTh - TIOPSIIOK BBIIIOJHCHHS L(POBOi
IPOEKTHPOBAHUH CHeNHaIbHOE MTPOrPAMMHOE 00pabOTKKM U3MEPHUTENIBHBIX CUTHAIIOB
ABTOMATU3HPOBAHHBIX obecrnieueHue mpu KOHTPOJIbHO-H3MEPHTENEHIX IPHOOPOB
CUCTEM YIPaBIEHUS MPOCKTUPOBAHUN ASCun TOC;
00BEKTOB ABTOMATH3MPOBAHHBIX CHcTeM | - A3BIKH, CHCTEMBI i HHCTPYMCHTANIBHbIC
poQeCCHOHANTBHOM yIIpaBIICHHS CpelCTBA MPOrPaMMUPOBAHUS B 00JIACTH
NEATEIILHOCTH C aBroMaru3anuu ADC u TOC;
HCIIOJIb30BAaHUEM - cr1ocoOBI MTPOBEPKH MPABUIBHOCTH U
COBPEMEHHBIX TEXHUUECKUX o1eHKH () PEKTUBHOCTU pa3pabOTaHHBIX
U MIPOrpaMMHBIX CPEACTB aJITOPUTMOB U IIPOrpaAMM;

- OCHOBBI TIPOTPAMMHUPOBAHUS HA S3bIKAX
C/C++, FBD, IL, ST, meToab! paboThI ¢
MIPUKJIATHBIMHA TPOTPAMMHBIMHU
CpelICTBaMHU.

YMETh:

- COCTaBJISATh AJITOPUTMBI U IPOrPaMMBbI Ha
a3bpIkax nporpammupoBanus MOK 61131-
3, npumenseMbix B ACYTII ADC u TOC;
- ACII0JIB30BATh YUCIIEHHBIE METOBI JUIs
perieHus 3aaad B 00J1acTH
aBTOMAaTH3allNH;

- 0OPMJISTH U BBITIOJIHATH CXEMBbI
QJITOPUTMOB, ITPOTPaMM, JAHHBIX U CUCTEM
o MeXyHapoaHbIM cTtangaptaM EIT/]
NCO 5807;

- COCTaBJISATh AJITOPUTMBI U TPOrPaMMBbI Ha
sa3bike C/CH++.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
ABTOMaTH3a1Msl TEXHOJOTMYECKUX IpoueccoB B Temno3Hepreruke (manee — OIIOII), nanpaBneHus
noarotoBku 13.03.01 TemmosHepreTrka U TEIIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa30BaHUE -
OaxanaBpuar.

TpeGoBanust K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3"HaTh [luciumimHa 6a3upyercs Ha CIeAYIOIUX JUCHUTUTHHAX: H(POpMalMOHHBIE TEXHOJIOTHH;
BeluncnurenbHble MalIMHBL U c€TH, Bbiciias maTemaTuka

PesynbTarel 00yueHus1, MOTYYCHHBIE IPU OCBOCHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 HexoTtopsle noioxeHus 10 6 - - 4 - - - - - 6 - Ilo020mo6Ka K KOHMPOILHOU padome:
TeopHuu HHPOPMAIUU IToBTOpeHne MaTepuaa 1o pasaeiny
1.1 | HekoTopble MOJOKEHUS 10 - - 4 - - - - - 6 - "Tonoxenus Teopuu uapopmarmu", Brirogas
TeopuH HHPOPMAIUU cnenytromiue Tembl: [loHsTue nHGOpMAIHH.
Buapl, HICTOYHUKY U XapaKTEPUCTHKH
nndopmanuu. HGopMamoHHbIE TPOLIECCHI.
Beruncnenne konudectBa nHGpOpManuu
00BEMHBIM U BEPOSITHOCTHBIM ((POPMYITBI
Xaptmu u lllennona) cmocobamu. KogupoBanue
nH(opManuy. 3anKch YKcIa B pa3HbIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHSI.
ApnpMeTHKO-JIOTHYECKHE OTIEPALIIH C
JIBOUYHBIMH YHCJIAMHU
Iloo20mogka 0oknada, ebicmynienus:
IToxroroBka goKiIa0B MO TeMaM "Bumsl
uHpopmanuu", "MeTo bl OnpeaeIcHus
KonndecTBa nHpopmarmu"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[2], 1t 1,2
2 OcHOBBI 8 - - 4 - - - - - 4 - Ilod2omogka doKnada, gblcmynieHus:
MIPOrpaMMHPOBaHNs HA IoxaroroBka noknanos mno temam "I[lonsTre
s3pike C/CH+: THIIBI MIPOTrPaMMHUPOBAHUS U SI3bIKA
JIaHHBIX U 3a/laHue nporpammupoBanus”, "Kiiaccuukanus s3bIK0B
IIEPEMEHHBIX MIpOTpaMMHPOBaHUS"
2.1 OcCHOBHI 8 - - 4 - - - - - 4 - Iloozomoexa kK KOHmMpoNbLHOU padome:

MPOrpaMMHUPOBAHHS Ha
si361Ke C/CH++: THIIBI

IloBTOpEHNE MaTepuaila, BKIOYas CAEAYOLUE
Tembl: [loHATHE IPOrpaMMUpPOBAHHS U SI3BIKA
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JaHHBIX U 3aJaHUC

nporpammupoBanus. Kiaccubukarys s36IK0B

MIepeMEHHBIX porpaMMupoBaHus. IHTErpupoBaHHbBIE CPEb
nporpammupoBanus. MHTerpaipHas cpeaa
nporpammupoBanus Bloodshed Dev-C++:
HCTOpHUECKas cripaBka. [IpocTeie 1 coCTaBHBIE
THUIIBI JAHHBIX, UX pa3Mepbl. KoHCTaHTHI 1
0o0BsBIIEHUE TIepeMeHHEIX. [IpeoOpazoBanme
THUIIOB JaHHBIX. Olepanyy ¢ IPHUCBOCHUEM H
BBIPAKCHUEM
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1],rn. 1, m. 2.1-2.4
[3], cp. 15-31
3 OcHOBBHI Ilooz0mogka 0oknada, evicmynienus:
NpOrpaMMUPOBAHUS Ha ITonroToBka AOKJIa 0B 110 TEMaM
si3pike C/C++: BBOA- "CraHgapTHbIE CpeICTBa BBOJA-BHIBO/IA B
BBIBOJI JJaHHBIX, nporpammHoi cpeae C", "Cnucku apryMeHTOB
apu(METHKO- NEpEMEHHON IINHbI".
JIOTHYECKHUE ONepaIun Iloozomogka pacuemuplix 3a0anuii:
3.1 OCHOBHI PazpaboTka nporpammsl Ha si3bike C ¢
pOrpaMMHUPOBAHUS Ha MIPUMEHEHNEM CIIEAYIONETO (QYHKIMOHAIA!
s3p1ke C/C++: BBOA- dopmaTHpoBaHHbII BEIBOA M QYHKIHS «printf.
BBIBO/] JaHHBIX, ®dopmMaTUpOBaHHBIA BBOA U GyHKIHS «scanfy.
apudmeTnuko- O06paboTka OMUOOK, MOTOK «Sterry» U GyHKIUsI
JIOTUYECKUE ONEPALIUU «exit». BBOJI-BBIBOJ CTPOK. ApudpMeTHIeCKHne
onepanuu. Onepary OTHOLIEHUS |
jormyeckue onepannu. Oneparuu
WHKPEMEHTHPOBAHUS 1 IEKPEMEHTHPOBAHHS.
IMopaspsinHble onepayu. Y CIOBHbBIE
BeIpakeHus. [IpropuTeT 1 Nopsa0K
BBIYHCIICHUH.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 1. 2,7
[3], ctp. 31-38
4 OCHOBBI ITodzomoeka kK npakmuyecKum 3aHAMUAM:

POTrPaMMHUPOBAHKS Ha
si3pike C/C++:
OIepaTophl BETBJICHUS,

[loBTOpPEHNE MaTEPUAIIOB B 4aCTU
KaccuuKauy, GyHKIHOHATA U CHHTaKCHCa
OTIepaTOPOB ¥ OJIOKOB BETBIICHHS




nepeaavyu ynpaBJICHUA
1 OpraHn3aliv UKJIOB

Iloozomoeka pacuemusix 3a0anui;
Paspabotka mporpammsl Ha si3bike C ¢

4.1 OcHoBBI 6 2 - 4 - MPUMEHEHUEM CIICTYIOIIETr0 (PYHKIIMOHAA!
IpOTrpaMMHUPOBAHUS Ha Omneparop «if-else». Onepatop «switchy.
s3bike C/C++: Hukier «whiley, «for» u «do whiley.

OTIepaTophl BETBICHUS, Omneparops! «break», «continue». [IpucBoenne
nepenadyl ynpaBICHU METOK, OTIEpaTop «go toy.
U OpraHU3anuy [UKIOB H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], r. 3
[3], ctp. 38-51
5 OCHOBEI 26 16 - 10 - Ilodzomoska doknada, gvicmynienusn:
NpOrpaMMUPOBAHUS Ha [MoaroroBka noknanoB no remam "dyHKIHY,
s3bike C/CH++: BO3Bpal[alOIKe HEellesIble 3HAaYeHUs ",
T10JIb30BATEIbCKUE U "CraTH4yecKe U perucTpoBble IepeMeHHbIE"
OnbIMOTEYHBIE Iloo20mogka pacuemuyix 3a0anuil:
(hyHKIIH Paspabotka OnbnroTeuHoit QyHKINH Ha SA3BIKE
5.1 OCHOBHI 26 16 - 10 - C c mpuMeHeHHeM OJIOYHAs CTPYKTYPHI
MpOTpaMMHUPOBAHUS Ha MIOCTPOEHHMS IPOTPaMMBbl, HHULUATH3ALUCH 1
s3p1ke C/CH+: peKypcuen
TI0JIb30BaTEIbCKUE U H3yuenue mamepuanog 1umepamypnbix
OnbIoTEeYHBIC UCIMOYHUKOG:
byHKIMN [1], 1. 4
[3], ctp. 72-93
3a4er ¢ OLEHKOi 18.0 - 0.3 - 17.7
Bcero 3a cemecTp 72.0 28 0.3 26 17.7
Hroro 3a cemecTp 72.0 28 0.3 43.7
6 OcHOBBHI 27 16 - 11 - Iloo20mogka 0oknada, evicmynieHus:
AIrOPUTMHU3ALUU IToxroroska goxianos 1mo teMam "Tlousitue
6.1 OCHOBHI 27 16 - 11 - anropuT™a u ero coiictea', "CrocoOs! 3anucu
AITOPUTMHU3ALINT U TUIIBI aITOPUTMOB"
Ilod20moeKa K npaKmuyeckum 3aHAMUAM:
N3zyuenne "MexnyHapOAHbBIX IPaBUII
oQopMIICHHS M BBITIOJIHEHHS CXEM aJITOPUTMOB
u porpamm EITT NICO 5807"
H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:
[3], . 14
7 [IporpammHuas 27 16 - 11 - Iloozomoexa doknada, gvicmynienus:
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00paboTKa CIIOKHBIX
THUIIOB TAHHBIX

[Moaroroska noknanoB o remMam: OCHOBBI
MPOrpaMMHON 00pabOTKH CTPYKTYp JaHHBIX,

7.1 [porpammuas 27 16 - 11 - CopTupoBKa Ha OCHOBE ITPOTPAMMHOA
00paboTKa CI0KHBIX 00pabOTKH CTPYKTYp AaHHBIX.
THUIIOB JIaHHBIX Iloozomoeka pacuemnplx 3a0anuii:
Paspabotka mporpammsl Ha s3b1ke C C
MIPUMEHECHHEM CIIENYIOMETo (PyHKIIMOHAA!
yKazaTelneil CTpYKTyp, CTPYKTYPBI CO CCBITKaMH
Ha ce0sl, aNTOPUTMOB aBTOMaTHIECKOTO TTONCKA
10 MacCHUBaM JaHHBIX.
H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOB:
[3], cTp. 51-71
3a4er ¢ OICHKOMH 18.0 - 0.3 - 17.7
Bcero 3a cemecTp 72.0 32 0.3 22 17.7
Hroro 3a cemecTp 72.0 32 0.3 39.7
8 UwncneHHbIC METOTBI U 16 8 - 8 - Ilo0zomoeka pacuemuvix 3a0aHuL:
ITOPUTMBI Paspabotka mporpamm C ¢ mpuMeHECHHEM
8.1 YucneHHbple METOIBI U 16 8 - 8 - YHCIICHHBIX METOIOB: 1) pemeHunit
AITOPUTMBI TPaHCICHICHTHBIX YPaBHECHUH, 2) peIIeHUS
CHCTEM JINHEWHBIX aNTre0pandecKuX ypaBHEHUH,
3) BoccTaHOBIIEHUS (QYHKIIMOHAIBHBIX
3aBUCUMOCTEH; 4) YUCIEHHOE HHTETPUPOBAHNUE.
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[3], . 15
[4], t1. 2-4
[5], rm. 1-3, 7
9 SI3p1KH 6 2 - 4 - Ilo0z0moeKka K KORMPOILHOU padome:
MIPOTPaMMHPOBAHUS [oBTop MatepuanoB no TemaM: O0IaCTh
MHUKPOTPOIIECCOPHON MIPUMEHECHUST MUKPOIIPOIIECCOPHOI TEXHUKHU Ha
texHuku ADC u TOC coBpeMeHHBIX ADC u TOC ¢ TpexypoBHEBOH U
9.1 S3b1KH 6 2 - 4 - JIByXypoBHEBOU cTpykTypoit ACYTII:
MIPOTPaMMHPOBAHUS HHTEJUICKTyabHBIC TATYUKU, HU3KOBOJIBTHBIC
MHUKPOIPOIIECCOPHON KOMMYTHPYEMbIE YCTPOHCTBA C U(POBBIM

Texunku ADC u TOC

yIpaBiIeHUEM, POrPAMMHO-TEXHHYECKHE
CPEACTBA CPEAHETO U BEPXHET0 YPOBHS
ACVYTIIL Kriaccudpukarys u mpuMeHEHUE
s13bIKOB nporpammupoBanus MOK 61131-3
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10 OCHOBBI 16 8 Iloozomoexa pacuemnsix 3adanuii: Pazpadrka
NpOrpaMMUPOBAHUS Ha MPOTPaMMHBIX PELICHHH HHXCHEPHBIX 33/1a4 Ha
s3pikax MOK 61131-3: s3bIKax nmporpammupoBanust ACYTIL: 1)

TPOTPAMMHBIH Structured Text (ST) 2) Function Block
xomruiekc CODESY'S Diagram (FBD) 3) Instruction List (IL), 3)
10.1 OCHOBBI 16 8 Sequential Function Chart (SFC), 4) Structured
POTPaMMHUPOBAHHUS Ha Text (ST).
s3pikax MOK 61131-3:
MIPOrpaMMHBII
komiurekc CODESYS
11 [Iporpammusie 16 10 Ilo020mo6Ka K KOHMPOILHOU padome:
peLICHUs] HEKOTOPBIX [ToBTOp MarepuanoB 1Mo TemMam:
3aj1a4 MPOCKTUPOBAHUS JlMCTaHIIMOHHOE yNPaBJICHHE UCIOIHUTEIbHBIM
ACYTII ADC u TOC: MeXaHU3MOM. MOAyIIAINS YIPaBISIONIUX
nudposas 0opaboTka CUTHAJIOB. THUIIBI BBIXOJHBIX CUTHAJIOB
HU3MEPUTENBHBIX U JIATYMKOB: YaCTOTHBIN, YHU(UIIMPOBAHHBII
YIPABISIFOLIUX aHAJIOTOBBII CHTHAJ 10 TOKY WM HaNpPsDKEHHUIO,
CHTHAJIOB JUCKPETHBIH (HOPMaJIbHO-3aMKHYTHIH HIIH
111 IIporpammusie 16 10 HOPMaJIbHOH-Pa30MKHYTBIH KOHTAKT),

pELICHNS HEKOTOPBIX
3a/1a4 IPOCKTHPOBAHUS
ACYTII ADC u TOC:
mudpoBas oopaboTka
H3MEPUTENBHBIX U
YIPABISIFOLIUX
CHT'HAJIOB

mudpoBoii curHain. Pacder mkans
N3MEPHUTENHFHOTO KaHalIa Ha IPUMepe
KOCBEHHBIX M3MEPEHUH YPOBHS M pacxoa
xuakux cpen ADC u TOC. Ounbtpanus
ITYMOB H3MEpPUTENIFHBIX CUTHAIOB Ha OCHOBE
ITOPUTMOB JIeMI(UPOBaHHUS (CpeaHUiT
CKOJB3SIIMK ¥ MenuaHHbli GuibTp). Pacuer
KOPPEKTUPYIOUTNX (QYHKIUI K TOKa3aHUAM
HN3MEPUTENBHBIX KaHAJIOB.

Ilodzomoexa pacuemuuix 3a0anuii:
CocraBlieHHE aJITOPUTMOB M IPOTPaMM
UppPOBOH 00PAOOTKN H3MEPHUTEITBHBIX
CUTHAJIOB OT JJaTYMKOB Ha Oa3e s13b1k0oB ST,
FBD, IL

Ilodzomoeka pegpepama: Iloaroroska
pedepaToB Ha Temsl: "luCcTaHIMOHHOE
YIpaBJIeHHE UCIIOTHUTEIBHBIM MEXaHu3MOM".
"Moaynsimys yIpapJsSiomnX CUTHAIOB" .
H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[6],r1. 1,6,8,9

[7], 1-18
3a4er ¢ OLEHKOI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 72.0 - - 28 0.3 26 17.7
Hroro 3a cemecTp 72.0 - - 28 - - 0.3 43.7
HUTOro 216.0 - - - 88 - - 0.9 1271

IIpumeuanue: Jlek — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTAIUH 110 KypCOBBIM IIpoekTam/pabotam; ['K- rpymnmnoBsie KOHCYIbTAIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast kontaktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa

10




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Hexomopule nonooicenus meopuu uHgpopmayuu

1.1. HexoTopsble mosiokeHUsT TeOpUr HHOpMaIuu

[Tonsatue  uwHpopmarmu.  Buasl, HCTOYHMKM W XapaKTEPUCTUKU  WHPOpPMALIUU.
WHdpopmannonHsle  npoueccbl. Bblumcienune  konmdecTBa  MHQOpPMAUMUM  OOBEMHBIM U
BepOATHOCTHBIM (popmyiel Xaptinu u lllennona) cnocobamu. KonupoBanue nnpopmanmu. 3anuch
yycjga B Pa3HbIX IO3MLUOHHBIX CHUCTEMAax CUYHMCICHHS. ApU(METHKO-IOTHYECKHE OINEpaluu ¢
JTBOMYHBIMH YUCIIAMH..

2. OcHo8bl NPOCDAMMUPOBAHUS HA SA3bIKE C/C++. munwvi 0aunblx U 3a0aHUe nepemerHvlx

2.1. OcHoBBI IporpamMmupoBaHus Ha si3bike C/C++: THITBI JaHHBIX U 33J]aHUE TEPEMEHHBIX

[TonsTe mporpaMMupoBaHMsT U s3bIKa MporpamMMmupoBanus. Kiaccubukanus s3bIKOB
nporpammupoBaHusi. WHTerpupoBaHHbIE Cpeabl IporpamMmmupoBaHusi. HWHTerpasibHas cpena
nporpammupoBanus Bloodshed Dev-C++: ucropuueckas crpaBka. [IpocTeie U cOCTaBHBIE THIIBI
JTAHHBIX, UX pa3Mepbl. KOHCTaHTB U 00BsBIICHUE TIepeMeHHBIX. [IpeoOpa3oBaHne THUIIOB JaHHBIX.
Onepanuu ¢ IPUCBOCHUEM U BBIPAKEHUEM. .

3. Ocnoswl npoepammuposanus Ha asvike C/C++.: 86600-6b1600 OaHHBIX, ApUPMEMUKO-
JlocuyecKue onepauuy

3.1. OcHoBBI TporpaMmupoBanus Ha si3bike C/C++: BBOJ-BBIBOJI IAHHBIX, apu(PMETHKO-
JIOTUYECKHUE OTepaLuH

CranmapTHble CpeACTBa BBOJA-BhIBOAA. (DOpMaTHpPOBAHHBIM BBIBOA W (QYHKIUSA «printfH.
Criucku apryMeHToB nepeMeHHol anuHbl. @opMaTrpoBaHHbIM BBOJ M GyHKLUA «scanfh». JJoctym k
daitmam. OOpabGoTrka oOmMOOK, TMOTOK «sterr» W QYHKOUS «exXity. BBOA-BBIBOI CTpOK.
Apudmerndeckue omnepauuu. Omnepanuu OTHOLIEHHMS U JIOrHyeckue onepauuu. Omnepanuu
WHKPEMEHTHPOBAHUS U JIeKpeMeHTHpoBaHusA. llopa3psaHpie omepamuu. YCIOBHBIE BBIPaKCHUS.
[TpropuTeT 1 MOPSIOK BHIYUCIECHUH. .

4. Ocnoevl npocpammuposanus Ha azvike C/C++: onepamopul eemenenust, nepeoayu
VAPAGAeHUs U OP2AHU3AUUU UUKTO8

4.1. OcHoBbI nporpaMmmupoBanus Ha si3bike C/C++: onepaTopsl BETBICHHUS, IIEpelaun
yIpaBIeHUS U OPraHU3alUU ITUKIIOB

Knaccudukanust oneparopoB u 06mokoB. Omnepatop «if-else» m mmMpoko pacmpocTpaHEHHBIE
KOHCTPYKIIMU ¢ ero mpuMmeHeHueM. Omepatop «switchy. Huxmbr «while», «for» u «do whiley.
Omnepatops! «breaky, «continuey. [IpucBoeHre METOK, OrIepaTop «go toy..

5. Oc1osvl npocpamMMuposanUs Ha A3biKe C/C++: nonvzosamenvckue u bubuomeyHwvle

gZ@ VHKYUU

5.1. OcHoBBI mporpaMmupoBanus Ha si3bike C/C++: monp3oBaTeabCcKue U OMOIHOTEYHbIE
byHKIUA

OcHOBBI co3manust (QyHkuuid. DyHKIMH, BO3Bpamlarolue Heuenble 3HaueHus. OO6macTb
neiicTBus (YHKIMU U BHEIIHHE MepeMeHHbIe. 3aroyioBouHble (ailibl. CTaTHuecKue U perucTpoBbie
nepeMeHHble. biouHas CTpyKTypa NOCTpOCHHMS IIporpammbl. MHUnumanusanus U peKypcus.
WNuctpymenTapuii npernporeccopa C..

6. OcHosbl anzopummusayuu
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6.1. OCHOBBI aNTOPUTMU3ALIU

[TonsiTne anroput™a u ero cBoicTBa. CriocoObI 3aMMMCH W THUITHI AITOPUTMOB. MEXTyHapOIHBIC
npaBuiia 0(hOPMIICHUS U BBITIOTHEHUS cxeM anroputMoB U niporpamm EITJ] UCO 5807. [Tonsitue u
Kiaccupukauus CTpyKTyp HaHHbIX. CHocoObl NpPOBEpPKH NPaBUIBHOCTH U 3(G(HEKTUBHOCTH
anropuTMoB. OCHOBHBIE KJacChl aJIrOpUTMOB (OJIHONPOXOJAHBIC, TIOMCKA, COPTUPOBKU U
PEKYPCHUBHEIE)..

7. IIpocpammnas 06pa60m1<a CILOJHCHBIX MUNOE OAHHBIX

7.1. IlporpammHas oO6pabOTKa CIIOKHBIX THIIOB TaHHBIX

OcHOBBI TPOrpaMMHOI 00pabOTKH CTPYKTYp naHHbIX. CocTaBienue GyHKIUN A 00paboTKu
CTPYKTYp. Ykazatenu CcTpykTyp. CTpyKTypsl cO ccbulkamMu Ha ce0si. MacCuBBI CTPYKTYP.
CopTupoBKa Ha OCHOBE NPOrPAMMHOI 00pabOTKHU CTPYKTYp JaHHBIX..

8. Yucnennvle memoowvl u ajieopumtol

8.1. HucneHHble METOJIBI U AJITOPUTMBI

YucneHHble METOJbl pELICHMs anreOpandyeckux M TPAHCLUEHICHTHBIX YPaBHEHUH, CHCTEM
JUHEHHBIX anreOpandeckux ypaBHEHUI, BOCCTAHOBJICHHS (PYHKUMOHAJIBHBIX 3aBUCHMOCTEN;
YUCJIICHHOE UHTErPUPOBAHUE. .

9. MHzviku npozpammuposanus muxkponpoueccoprou mexuuxu A3C u TOC

9.1. S3bIkM nporpaMMupoBaHus MUKponpoueccopHor TexHuku ADC u TOC

OO6siacTh TPUMEHEHUS MHKpPOIPOLECCOPHOM TexHMKHM Ha coBpeMeHHbIXx ADC u TOC ¢
TPEXypOBHEBOM U  IBYXypoBHeBOM crTpykrypor ACVYTII: uHTemIeKkTyalbHblE JAaTYUKH,
HU3KOBOJIbTHBIE KOMMYTHPYEMbIE YCTPOHCTBAa ¢ HHM(POBBIM yIpaBIEHUEM, MPOTPAMMHO-
TEeXHUYeCKHUe cpezcTBa cpegHero u BepxHero ypoBHsS ACVYTII. Knaccudukanus u npuMeHeHHe
S3BIKOB TporpammupoBanns MOK 61131-3..

10. Ocnoesvl npoepammuposanus na szvikax MOK 61131-3.: npocpammusii komniekc CODESYS

10.1. OcHoBbI mporpammupoBanus Ha si3pikax MOK 61131-3: mporpaMMHBII KOMIUTEKC
CODESYS

OcnoBbl padotsl ¢ CODESYS. Knaccuduxarnus u HasHaueHue A3bIKOB ITporpamMmmupoBanus ST,
FBD, IL, SFC, ST. BxoaHsle, BbIxoHble JaHHBIE. OCHOBHBIE onepaTopsl U ¢pyHKuMU. Kommumsnus
u ornaaka. OCHOBHbIE BO3MOXKHOCTH SI3bIKOB IPOrpPaMMHUpPOBaHHA. AJTOPUTMBI TIOHMCKA I10
MHOTOMEPHBIM MacCUBaM JaHHBIX..

11. [Ipoepammuble pewtenus nexkomopuix 3aday npoexkmuposanus ACYTII ADC u TOC:
yuposas obpabomxka usmMepumebHblX U YRPAGAIIOUWUX CUSHATIO8

11.1. IIporpamMmMHBI€e pemieHnss HeKOTOpbIX 3aaad nmpoektupoBanuss ACYTII ADC u TOC:
udpoBas 06paboTKa U3MEPUTENIBHBIX U YIIPABISIONUX CUTHAIOB

JlucTaHIIMOHHOE YTIpaBJI€HHE WCIOJHUTEIBHBIM MEXaHU3MOM. Moaynsuusi yHpaBIsOLUX
CUTHAJIOB. THMBI BBIXOAHBIX CHUTHAJIOB JATYMKOB: YAaCTOTHBIN, YHHU(DUIMPOBAHHBIN aHAIOTOBBIN
CUTHAJ O TOKY WJIM HampsDKEHHIO, TUCKPETHBINM (HOPMalbHO-3aMKHYTBIM WM HOPMAaJIbHOM-
Pa30OMKHYTBIM KOHTaKT), HH(poBOi curHai. Pacuer mikanbl M3MEpUTENHFHOIO KaHalda Ha MpUMeEpe
KOCBEHHBIX H3MepeHui ypoBHS U pacxoga xuinkux cpen ADC u TOC. Ounbrpanmus HIIyMoB
U3MEPUTENIbHBIX CUTHAJIOB HAa OCHOBE alTOPUTMOB AEeMII(UPOBAaHUS (CpEAHUN CKOMB3SIUN U
MeAuaHHbIH QuibTp). Pacdyer koppekTupyoomux GYHKIUE K MOKa3aHUSM H3MEPUTEIbHBIX
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kaHayoB. CocTaBjieHHE aIrOPUTMOB U MPOrpaMM HUPPOBOK 00pabOTKH U3MEPUTENBHBIX CUTHAIOB
OT JaTuMKoB Ha 0a3e s3b1k0B ST, FBD, IL..

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Pa3zpaboTtka nporpaMm nudppoBoi 00pabOTKN U3MEPUTENBHBIX CUTHAIOB OT J1aTYUKOB
YPOBHS, pacxo/a 1 JaBjeHMs Ha s3bIkax nporpammupoBanus ST, IL npumeHUTENbHO K
ycnoBusam ADC u TOC;
2. Pa3zpaboTka mporpamMM COPTHPOBKH 3JI€MEHTOB MaccuBa Ha si3bike C/C++;
3. Pemienue cucteM JIMHEHHBIX ypaBHEHUH pa3IMUHbIMU YHCIOBBIMU METOJIaMH: pa3paboTKa
nporpammsl Ha si3bike C/C++;
4. nTepnonrpoBaHue TaOJIMYHO 3a/1aHHBIX (DYHKIMI pa3InYHbBIMU METOAAMU: pa3paboTKa
nporpaMmsl Ha si3bike C/C++;
5. Pa3paboTka nmporpaMm BBOJ1a-BBIBOJIA IAHHBIX Ha SI3bIKAaX IporpammupoBanus MOK
61131-3 B nporpammuom komriekce CODESY'S;
6. Pa3zpaboTka mporpaMm: 11eI04UCIEHHOrO I€JIEHUS C CHMMETPUUHBIM okpyrieHuem (FUN
ST), reneparopa ummnynbcoB (PRG LD), nuneapuzauuu uzmepenuit (PRG ST);
7. HaxoxaeHus: KopHel anreOpanyeckux U TPaHCLEHIEHTHBIX YPaBHEHUN pa3InuyHbIMU
YHCIIOBBIMH METOAAMU: pa3paboTKa mporpaMmsbl Ha si3bike C/C++.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. IlpoBepka 3HaHMI Ha OCBOGHHME Marepuajga Mo cieaylmuM Temam: [loHsTue
uHbopmManuu. Bunapl, UCTOUHUKM U XapakTepucTUKu HHpopmarmu. MHpopmannoHHbIe
npoueccel. Bprunciaenue koiaumdectBa HHGOpManuu OOBEMHBIM M BEPOSTHOCTHBIM
(popmynsr Xaptiu u lllennona) cnioco6amu. KonupoBanue nnpopmanmu. 3anuch 4nucia B
pPa3HbIX MO3UIMOHHBIX CHUCTEMAaxX CUUCICHMS. ApPUPMETHKO-JIOTUYECKUE Olepaluu ¢
JBOMYHBIMH YUCIIAMHU

2. IlpoBepka 3HaHWII Ha OCBOEHHE MarTepHaja MO CIeAymHuM TeMaMm: [loHsTHe
IpOrpaMMHPOBAaHUS W s3bIKa  IporpammupoBaHus.  Kiaccudukanuss — sS3bIKOB
nporpaMMupoBanusi. IHTerpupoBaHHbIE Cpe/ibl TpOorpaMMHUpoBaHus. MIHTerpanpHas cpena
nporpammupoBanus Bloodshed Dev-C++: ucropuueckas cnpaska. [IpocTsie u cocTaBHbIE
TUIBI JTaHHBIX, UX pa3Mepbl. KoHcTaHThl U 00bsABIEeHHE NepeMeHHBIX. [IpeobpazoBanue
TUIOB JAaHHBIX. OTiepanuy ¢ IPUCBOCHUEM U BBIPAXKEHUEM.

3. Tlpomepka 3HaHWH Ha OCBOCHHE MarepHayia To cieayromuMm Temam: CraHgapTHBIC
cpeactBa BBOJa-BbiBoJa. dopmaTupoBaHHBIM BBIBOX M (QyHKIUSA «printfy. Crucku
apryMeHTOB NepeMeHHOH AnuHbl. opMaTUpOBaHHbIN BBO U pyHKIUA «scanf». JlocTyn k
¢aitnam. OOpaboTka omuOOK, MOTOK «sterr» U (YHKIMS «eXit». BBOI-BBIBOJ CTpOK.
Apudmernueckue omnepanuu. Onepanuy OTHOLIEHUS U JIoThyeckue onepauuu. Onepanuu
MHKPEMEHTUPOBAaHUS U JeKpeMeHTHpoBaHus. llopaspsaHble onepanuu. VY CIOBHBIE
BbIpakeHMs. [[pHopuTeT M MOPANOK BEIYMCICHUN.

4. TlpoBepka 3HaHMI Ha OCBOGHHME MaTepuana Mo cieayoummm Temam: Kiaccuduxanms
ornepaTopoB u 010koB. Onepatop «if-else» u mupoko pacrnpocTpaHEeHHbIE KOHCTPYKLIUHU C
ero npuMeHenueM. Oneparop «switch». Luxnbr «while», «for» u «do while». OnepaTtopsl
«breaky, «continue». [IpucBoeHue MeTOK, omepaTop «go toy.

5. [IlpoBepka 3HaHMN Ha OCBOGHHE MaTepHaja Mo cieayoumM temaMm: OCHOBBI CO3AaHUS
dbyakumii. OyHKIIMA, BO3BpaIaomuye Hereabie 3HadeHus. O01acTh nelcTBUs QYHKIIUNA U
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BHEIIHWE TIepeMeHHble. 3arojoBouHble (ainbl. CTaTuyeckue ¥ PErucTpOBBIC
nepeMeHHble. biiouHas cTpykTypa mocTpoeHus nporpammsl. MHUIManu3anus u pexypcusl.
WuctpymenTapuii npenpoueccopa C.

6. IlpoBepka 3HaHMI Ha OCBOEGHUE MaTepHaia 1o cileAyromuM temam: [lonsaTre aaroputma u
ero cBoiictBa. CrocoObl 3amMCH M THIIBI aJTOPUTMOB. MeXIyHapOAHbIE TpaBUIIA
odopMIIEHUS U BBIMOJHEHUs cxeM ainroputMoB u nporpamm EITJI UCO 5807. Ilonsrue u
Kiaccuukanus CTpyKTyp AaHHbIX. CriocoObl MPOBEPKHU MPABUIBHOCTH U 3(PPEKTUBHOCTH
anroputMoB. OCHOBHBIE KJIACChl AITOPUTMOB (OZHOIPOXOJHBIE, TIOUCKA, COPTUPOBKU U
PEKYpPCUBHBIE).

7. IlpoBepka 3HaHUI Ha OCBOCHME MaTepHaja 1o ciaeayromuM reMaM: OCHOBBI IPOrPaMMHOM
0o0paboTku CcTpykTyp naHHbIX. CocraBneHue (QyHKOMA 11 0OpabOTKH CTPYKTYP.
VYkazarenu cTpykryp. CTpyKTYypbl CO ccbulKaMu Ha cedst. MaccuBbl cTpykTyp. COpTHpOBKa
Ha OCHOBE MPOTrpaMMHON 00pabOTKH CTPYKTYp AAHHBIX.

8. IlpoBepka 3HaHMH Ha OCBOEHHME MaTepualla IO CIEeIyHOIUM TeMaM: UHCIeHHble METO/bl
pemieHust anreOpandecKux W TPAHCUCHIEHTHBIX YPaBHEHHH, CHUCTEM JIMHEHHBIX
anreOpanyeckux  yYpaBHEHUM, BOCCTaHOBJIEHUS (YHKUMOHAIbHBIX  3aBUCHUMOCTEH;
YHCJIEHHOE HHTErPUPOBAHUE.

9. [IIpoBepka 3HaHMII Ha OCBOEHHE MaTepHaia Mo cieayommm TeMaM: O61acTh NpUMEHEHUs
MUKpoMnpolneccopHoii TexHuku Ha coBpeMeHHbIXx ADC u TOC c TpexypoBHEBOW H
nByxypoBHeBoi cTpykTypoil ACVYTII: uHTemeKTyaiabHblE IaTUYUKU, HHU3KOBOJIBTHBIE
KOMMYTHpPYEMbIE YCTPOICTBa C IU(PPOBBIM YIPABICHHUEM, IMPOrPAMMHO-TEXHHUYECKHUE
cpeactsa cpenHero u BepxHero ypoHs ACYTII. Knaccudukauus u npuMeHeHne s3bIK0B
nporpammupoBanust MOK 61131-3.

10. IlpoBepka 3HaHUIl Ha OCBOEHME MaTepHuaia Mo cieayrommM Ttemam: OCHOBBI PabOThI €
CODESYS. Knaccudukanus u HazHayeHHe s3bIkoB nporpammuposanus ST, FBD, IL,
SFC, ST. Bxoansle, BbixoaHble AaHHbIe. OCHOBHBIE onepaTopsl U GyHKIMH. KoMnunsanus
n omiagka. OCHOBHBIE BOBMOXHOCTH SI3bIKOB IIPOTrPAMMUPOBaHMSL. AJITOPUTMBI ITOMCKA I10
MHOTOMEPHBIM MAaCCHBAM JaHHBIX.

11. [IpoBepka 3HaHWMN Ha OCBOEHHE MaTepuaja IO CIEAYILIUM TeMmaM: JlMCTaHLMOHHOE
YIIPaBJIEHUE UCIIOIHUTEIbHBIM MEXaHU3MOM. MOAYISIMS yIPaBISIIOIIMX CUTHATIOB. THIIBI
BBIXOJHBIX CUTHAJIOB JAaTUYMKOB: YAaCTOTHBIM, YHU(MUIMPOBAHHBIM aHAJIOTOBBIA CUTHAJ IO
TOKY WIH HaNpsOKeHUIO, JUCKPETHBIH (HOPMalbHO-3aMKHYTHIH WJIM HOPMAaJbHOM-
Pa30MKHYTHIN KOHTAaKT), IIU(POBOI curHaia. Pacder mikambl U3MEPUTENHHOTO KaHalda Ha
IIpUMEpe KOCBEHHBIX HW3MEpPEHMH ypoBHA UM pacxona xuiakux cpex ADC u TOC.
OuibTpanys IIyMOB U3MEPUTEIbHBIX CUTHAJIOB Ha OCHOBE aJITOPUTMOB JIeMI()UPOBAHUS
(cpenHuil ckonp3sAMUA U MenuaHHbIM (GuiabTp). Pacuer koppekTupyromux (QyHKIUH K
MTOKa3aHUSM U3MEPUTENIbHBIX KaHaJIOB.

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEAyCMOTPEHBI

14



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3YIbTAThI

HOMCp pasacia IMCHUIIIMHBI (B COOTBETCTBUU

O11eHOYHOE CPEICTBO

Konbr
o0y4YeHUs IO TUCITUILTHHE cn.3.1) (T ¥ HAUMEHOBAaHUE)
(B COOTBETCTBUHU C pazfesioM 1) MHANKATOPOB 7y |2|3]4]5]|6]7[8]9]10]11

3HaTh:

OCHOBBI IPOTPAMMUPOBAHUS Ha KounTponbnas pabora/HexoTopsie

si3pikax C/C++, FBD, IL, ST, meToanl MOJIOKEHUS TEOPUHU HHPOPMAIHH

PabOThI € NPHKIAHEIMI OT14er/OCcHOBBI TPOrPaMMHUPOBAHUS HA

TpOTPaMMHBIMH CPCACTBAMMU s3p1ke C/C++: BBOA-BBIBOJ] JaHHBIX,
apu(pMeTHKO-I0rHUecKHe Onepauu
OTtuetr/OCHOBBI MPOTPAMMHUPOBAHHS HA
s3bike C/C++: onepaTtopbl BETBICHUS,

W/I-4nk-3 S I T I nepeayy yupaBiCHUs U OpraHu3aIuu

[UKIIOB
OTtuetr/OCHOBBI MPOTPAMMHUPOBAHHS HA
s3pike C/C++: moap30BaTeNbCKUE U
OuOIMOTEeYHbIE PYHKIIMH
KonrtponsHas pabota/OCHOBBI
nporpammupoBaHus Ha si3bike C/C++: THITBI
JAHHBIX ¥ 33/IaHMe IEPEMEHHBIX

CIOCOOBI MPOBEPKH MPABUILHOCTH U Otyet/YncneHHbIE METOIBI U AJITOPUTMBI

OueHKgI dhpexTrsrOCTH WT-4rk-3 + |+ KonrponbsHas pabota/S3b1ku

PaspabOTAHHBIX alITOPHTMOB 1 IIPOrpaMMHUPOBAHUS MUKPOIIPOLIECCOPHOU

TpoTpamMu texHuku ADC u TOC

SI3BIKH, CHCTEMBI 1 OTtuetr/OCHOBBI POTPAMMHUPOBAHHS Ha

MHCTPYMEHTAJbHBIE CPEACTBA s3pikax MOK 61131-3

MPOrpaMMHUPOBAHHS B 001ACTH Otuet/[IporpaMMHbIe perieHHs] HEKOTOPbIX

aBromatuzanuu ADC u TOC WJT-4nk-s ot porp P p

3agayu npoektuposanus ACYTII ASC n
TOC: nmudposas 06padoTka
M3MEPUTENIbHBIX M YIIPABJISIONINX CUTHAJIOB

15




MOPSAIOK BBIMOJTHEHUS HUGPOBOM

Kontposbnas pabota/OCHOBBI

00pabOTKN N3MEPUTEIBHBIX ITOPUTMU3ALIUN
CUTHAJIOB KOHTPOJIBHO- N 1-41ik-
p A-4mk-s Otuet/IIporpammuas 00pabOTKa CIOKHBIX

U3MepUTeNbHbIX TpudopoB ADC u THIIOB JAHHDIX

TOC

Ymersb:

COCTaBJISITh AJITOPUTMBI U OT14er/OCcHOBBI MPOrPaMMHUPOBAHUS HA

nporpamMmsl Ha si3bike C/C++ s3pikax MOK 61131-3

U143 Otuet/[IporpaMMHBbIe pelIeHUs] HEKOTOPBIX

3agau npoektupoanus ACYTII ADC u
TOC: uudposas o6padoTka
W3MEPUTEIIBHBIX U YITPABJISIFOIIUX CUTHAIOB

0o OpMIIATD U BBITOIHATH CXEMBI KonTponbnas padota/OcHOBBI

QJIITOPUTMOB, ITPOTPAMM, JAHHBIX U QITOPUTMU3ALIN

CHCTEM TIO MOKYHAPOAHBIM Wi Ames Otuet/IIporpamMmmHas 06paboOTKa CIOKHBIX

cramnapram EITJ] UCO 5807 S HaHHIEX P

MCIOJIb30BaTh YHCICHHBIE METObI KonTponbhas pabora/HexkoTopsie

IUISL pEeIIeHNs 3a7a4 B 00J1acTh MIOJIOKEHUS TEOPUHU HHPOPMAITHH

aBTOMATHU3AINH

H OT14et/OCHOBBI MPOTPaMMHUPOBAHUS Ha
s3pike C/C++: BBOA-BBEIBOJI TaHHBIX,
apu(pMeTHKO-TOTHYeCKHEe OTepaIlluu
OTt4er/OCcHOBBI POrPaMMHUPOBAHUSI HA
s3pike C/C++: onepatopbl BETBICHUS
I/Iﬂ_ 4HK-3 p p s

repeayn yrupaBieHHUs] U1 OpraHU3aluu
LHKJIOB

OT14er/OCcHOBBI MPOrPaMMHUPOBAHUSI HA
s3bike C/C++: mosIb30BaTeNIbCKUE U
O6uOIMOTEeYHbIE PYHKIIMH

KonrponsHast pabota/OcHOBBI
nporpammupoBaHus Ha si3bike C/C++: THITBI
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JAaHHBIX U 3aJaHNEC IICPEMCHHBIX

COCTABIISITH AJITOPUTMBI U
MPOrpaMMBbI Ha 3bIKaX
nporpammupoBanust MOK 61131-3,
npumensieMbix B ACYTII ADC u
TOC

N-4nk-3

Otuer/UncneHHbIE METOIBI M aITOPUTMBI

KoHnTtposnbnas pabora/S3biku
IIPOrpaMMHUPOBAHUS MUKPOIIPOLIECCOPHOU
texHukn ADC u TOC
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzanuu: 3anmra 3a1aHus
1. OcHoBbI porpaMMupoBanus Ha si3bike C/C++: BBOA-BBIBOJ JaHHBIX, apU(METHUKO-
noruueckue oneparuu (Otuer)
2. OcHoBBI IporpaMMupoBanus Ha si3bike C/C++: omepaTopbl BETBICHHS, IEpeaayn
yIpaBJIeHUs U opraHu3anuy nukios (Otyer)
3. OcHoBbI iporpammupoBanus Ha si3bike C/C++: oIb30BaTeNbCKUE M OMOINOTCUHBIC

bynkun (OTuer)

Popma peanmzanuu: [TucemenHas pabora
1. Hekotopsie nonoxenus treopun uHbopmanuu (KonrponpHas padota)
2. OcHOBBI IporpaMMupoBanus Ha si3bike C/C++: TUIIBI JaHHBIX U 33JJaHUE TICPEMEHHBIX
(KonTpoabsHas pabora)

7 cemecTp

dopma peanuzanuu: 3anmra 3aaaHus
1. I[TporpammHast 06paboTKa CIIOKHBIX THUIIOB JaHHBIX (OTUYeT)

dopma peanuzanuu: [TuceMenHas padbota
1. Ocuosl anropurmu3zanuu (Konrposnbnas padota)

8 cemecTp

Dopma peanuzanuu: 3anmTa 3aaaHusA
1. OcHoBbl mporpammupoBanus Ha si3bikax MOK 61131-3 (Otuer)
2. IIporpaMMHBIe pemieHnst HeKoTopbIx 3a1ad npoektupoBanus ACYTII ASC u TOC:
g poast 00pabOTKa N3MEPUTENIBHBIX U YIPABIAIOMUX cUrHaioB (OTyer)
3. UucneHHble MeTObI U anropuTMsl (OTYeT)

®Popma peanuzaruu: Ilucemennas padota
1. SI3b1Ku nporpammupoBanus MukponporeccopHoit TexHUKH ADC u TOC (KonTponbHas
pabora)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUIIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTAIMS 1O JUCHUIIMHE
3auem c oyenkou (Cemecmp Nob)
[To 6anpubIM TabMMIIaM MOU ¢ yueTom cpeHel olleHKH ycreBaeMocTu 3a cemectp mo bAPC

3auem c oyenxoti (Cemecmp Ne7)
[To 6anpubIM TabMMIIaM MOU ¢ yueTom cpeHel olleHKH ycreBaeMocTu 3a cemectp mo bAPC

3auem c oyenxoti (Cemecmp Ne§)
[To 6anpuBIM TabMMIIaM MOU ¢ yueTom cpeHel OlleHKH ycreBaeMocTu 3a cemectp mo bAPC

B numiom BeICTaBISETCS OLIEHKA 3a 8 CCMECTD.
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I[Ipumeuyanue: OnieHOYHBIE MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:

1. Kepuuran, b. A3k nporpammupoBanus C : nep. ¢ anri. / b. Kepauran, /1. Putun . — 2-e usn.,
nepepad. u jgom . — M. : Bunbsamc, 2016 . — 288 c. - ISBN 978-5-8459-1975-5 ;

2. Slmmmn, B. H. Uadopmaruka: anmapatHbie CpeAcTBa IEPCOHATBHOTO KOMITBIOTEPA : yaeOHOe
nocoOue 71t By30B 1o crienraibHocTH "[Ipuknannas nadopmaruka (mo o6JacTsaM) U APyruM
cnenuanbHocTsM / B. H. Slmin . — M. : UTHOPA-M, 2011 . — 254 c. — (Beiciee o6pa3oBanue) . -
ISBN 978-5-16-003190-3 ;

3. ITaBnosckas, T. A. C#. IIporpammupoBaHue Ha sI3bIKE BBICOKOTO YPOBHS | YU€OHUK I BY30B 110
HarpasieHuto "MudopmaTtuka u BerauciutenbHas texuuka" / T. A. TlaBnosckas . — CIIO. : ITutep,
2010 . —432 c. — (Yuebnuk as By3oB) . - ISBN 978-5-91180-174-8

4. I'ynun, A. B. BBenenue B UnCIeHHbIE METO/BI B 33/ja4ax U YIPaXHEHUX : yueOHOe mocobue
Jutst By30B 1o HanpasienusM 010400 "IIpukinagnas matemaruka 1 nuadopmaruka”, 010300
"dyHnameHTanbHas nHhpopMaTuka u uHGopmauonnsie TexHonoruu" / A. B. I'ynun, O. C.
Masxoposa, B. A. Mopo3zoBa, Mock. roc. yH-T uMm. M.B. Jlomonocoa (MI'Y) . — M. : APTAMAK-
MEJIUA : UTHOPA-M, 2014 . — 368 c. — (Ilpuknaagnas matemaTuka, nHpopmMaTuka,
uHpopmanronnsie Texnonorun) . - ISBN 978-5-00024-012-0 .;

5. Camapckuii, A. A. 3aauu U yrpakHEHHUS [0 YUCICHHBIM MeTo/1aM : YueOHoe mocodue / A. A.
Camapckuii, [1. H. Babumesuy, E. A. Camapckasi, UH-T MaTrematndeckoro MmozaenupoBanus Poc.
akaj. Hayk . — M. : Dnuropuan YPCC, 2000 . — 208 c. - ISBN 5-8360-0158-8 .;

6. Cepruenko, A. b. [ludpoast 06paboTka curHasioB : YueOHOe TocoOHe It By30B T10
HAIPAaBJIEHUIO MOJTOTOBKU JUILIOMUPOBAHHBIX CrielanucToB "MHpopMaTHKa U BBIYUCIUTEIbHAS
texauka" / A. B. Cepruenko . — CII6. : [Tutep, 2003 . — 608 c. — (Yuebuuk ams By30B) . - ISBN 5-
318-00666-3 .;

7. ABepxoB K. B.,00psiBanun A. B.- "I[IporpammupoBanue nNpoMbILIUIEHHOTO JIOTHYECKOTO
koHTposuepa”, M3parenscto: "OMIYIIC", Omck, 2021 - (18 c.)
https://e.lanbook.com/book/190149.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecreyeHue:
1. Office / Poccuiickuil makeT 0(UCHBIX IPOrpamm;

2. CODESYS;

3. Dev-C++.

5.3 UnTepHeT-pecypcsl, BKJAIOYas NpodeccuoHATbHBIE 0a3bl TaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIC CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas oubanoreka - https://elibrary.ru/

4. HanmoHabHAas 3J1eKTPOHHasi 6ubsmoreka - https://rusneb.ru/

5. Daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VY4eOHble ayaAuTOpUn Jyis K-120, MammHHbIH cepBep, KOHAULMOHEP
MPOBENCHUS JIEKIMOHHBIX 3an MBI]
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3aHATHI U TEKYIIETO
KOHTPOJIS

VYyeOHbIC ayIUTOPUU IJIS K-110, CTOJI, CTYJI, IOCKa MEJIOBasl,
MpoBeACHUS MpaKkTuyeckux | KoMIbroTepHbIN Kilace KOMITbIOTEPHAs CETh C BBIXOJOM B
3anatuii, KP u KII HBI HNuTepHeT, MyJIbTUMEIUUHBIN TPOEKTOD,
9KpaH, KOMIIBIOTED IIEPCOHAIbHBIN,
KOHTUITHOHED
VYyebHble ayAUTOPUU AJIs 2K-110, CTOJI, CTYJI, IOCKa MEJIOBas,
MIPOBEICHMS JIA0OpaTOpHBIX | KommbroTepHBIi Kiacc KOMIThIOTEPHAs CETh C BBIXOJOM B
3aHATUN NBI| WHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,
9KpaH, KOMITBIOTEP MEPCOHATBHBIMH,
KOHJIULIUOHEP
VYyeOHbIC ayIUTOPUU IJIS K-110, CTOJI, CTYJI, IOCKa MEJIOBasl,
MIPOBE/ICHUS KommnbrorepHslii kiacce KOMITbIOTEPHAs CETh C BBIXOJOM B
MIPOMEXKYTOUHOU HBI] WNHTepHeT, MyabTUMEIUUHBINA TPOEKTOP,
aTTeCcTaIu 9KpaH, KOMITBIOTEP MEPCOHATBHBIMH,
KOHTUIIHOHED
ITomemenus s HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIIbHOW PaObOThI KommnbrorepHsrii MMIChbMEHHBIN, BEIIAIKA JJIS OJCHKIbI,

YUTaIbHBIN 3aJ1

KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HNHTepHeT, KOMIBIOTEP MEPCOHAIBHBIN,
MPUHTEP, KOHUIIMOHED

Ilomenienus st
KOHCYJIbTUPOBAHUS

B-210/7,
[IpenonaBarenbekas

Kpeciio paboyee, CTOI, CTYII, HKad,
BEIAJIKa JUIS OJICHKIbI, CTOJI JIS
COBEIIaHUH, YKpaH, KOMITLIOTED

IIEPCOHAIIBHBIN, IPUHTEP

[Tomenienus st XpaHEHUs
000pyI0BaHUs U Y4€OHOTO
WHBEHTapSI

B-210/8a, ApxuB

mkad
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IIpunoxenne A

BAJIJIbHO-PEUTHHI OBASI CTPYKTYPA JUCHUILIMHBI
SA3biku nporpamMmmupoBanus ACYTII

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

Hekotopsie monoxenus treopun napopmannu (KonrponbHas padora)

OcHoBbI IporpamMmmupoBanus Ha si3bike C/C++: TUIIBI JaHHBIX U 33JJaHUE TIEPEMEHHBIX
(KonTpoawsHas pabora)

OcHoBbl iporpammupoBanus Ha si3bike C/C++: BBOJ-BBIBOJ] IAHHBIX, apU(PMETUKO-JIOTHUECKUE
onepanuu (OTYeT)

OcHoBbI IporpaMmMupoBanus Ha si3bike C/C++: onepaTopsl BETBICHUS, TIEpEAau YIIPABICHUS U
opranu3zanuy nukioB (OTyer)

OcHoBbI IporpamMmmupoBanus Ha si3bike C/C++: mosib30BaTebcKue U OMOIMOTeUHbIe (QYHKIIUN
(Otuer)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4€T C OLIEHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena Henens 4 8 12 13 14
KM:
1 Hexotopsbie monoxxeHust TeOpur HHPOPMALUN
11 HexkoTtopsie nonoxeHus Teopuu HHPOpMaLuu + + + + +
2 OcHoBBI IporpaMmupoBanus Ha si3bike C/C++: TUIBI
JAHHBIX U 3a/1aHN€ ePEMEHHBIX
21 OcHoBBI IporpaMmupoBanus Ha si3bike C/C++: TUIBI + + + + +
JAHHBIX U 3a/1aHNE€ ePEMEHHBIX
3 OcHoBbl porpamMmmupoBanus Ha sizbike C/C++: BBOA-
BBIBOJI JTaHHBIX, apU(METUKO-JIOTHYECKHE ONIEPaIIH
31 OcHoBbl porpamMmmupoBanus Ha sizbike C/C++: BBOJ- + + + + +
BBIBOJ] JAaHHBIX, apU(METUKO-JIOTHYECKHE ONIEepaIIIH
OcHoBbI IporpaMmMupoBanus Ha sizbike C/C++:
4 OIepaToOpbl BETBIICHUS, IEPENAYHN YIIPABJICHUS U
OpraHM3aIiK LIUKIOB
OcHoBBI TporpaMmupoBanus Ha sizbike C/C++:
4.1 ONEPATOPHI BETBIICHHUS], IEPEJAUH YIIPABICHUS U + + + + +
OpraHu3aly HUKJIOB
5 OcHoBbI porpaMmMupoBanus Ha sizbike C/CH++:
N0JIb30BaTEIbCKHE U OMOINOTEUHbIE (QYHKIIUU
51 OcHoBbI IporpaMmMupoBanus Ha sizbike C/CH++: + + + + +

M0JIb30BATEIHCKUE M OMOIMOTEUHBIC (DYHKITUU

Bec KM, %: | 20 20 20 20 20
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7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-6
KM-7

OcHossl anroputmu3zanuu (KontposbHas paborta)
[IporpammHuas 06paboTKa CI0KHBIX TUIOB JTaHHBIX (OTYET)

Bua npoMexkyTouHo# aTTecTauMu — 3a4€T C OI[EHKOM.

Nunexc KM-6 KM-7
Howmep Paznen aucuumimHel KM:
paszaena AT el Henens 4 12
KM:
1 OCHOBBI ANTOPUTMHU3ALUI
1.1 OCHOBBI AITOPUTMU3AITUN + +
2 [TporpammMHuasi 00pabOTKa CIIOKHBIX TUIOB JAHHBIX
2.1 [TporpammMHuasi 00pabOTKa CIOKHBIX TUTIOB JAHHBIX + +
Bec KM, %: 50 50

8 cemecTp

Hepeqeﬂb KOHTPOJIBHBIX MepOHpHﬂTI/Iﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHHUIIJIMHE:

KM-8
KM-9
KM-
10
KM-
11

YucneHnHsle MeTO/1bI U aIropuT™Mel (OTueT)
S3p1ku porpammupoBanusi Mukpornpoueccopaoit rexanku ADC u TOC (KontponsHas padora)
OcHoBbl mporpammupoBanus Ha si3bikax MOK 61131-3 (Otuer)

[TporpamMHBIe perieHns HeKoTophIX 3a1a4 npoektupoBanust ACYTII ADC u TOC: nudposas
00paboTKa U3MEPUTENBHBIX U YIPABIAOMUX cUrHaIOB (OTYeT)

Bujx npome:xyTouHOI aTTecTanmu — 3a4eT ¢ OLIEHKOM.

Wnpnexc KM- | KM- | KM- | KM-
Howep Paznen aucuumuimab KM: 8 9 10 11
paznena Henens 4 8 12 14
KM:
1 UucneHHble METO/Ibl U AITOPUTMBI
11 YuciieHHbIE METO/IBI ¥ AJITOPUTMBI + +
2 SI3BIKM POrpaMMHUPOBAaHUSI MUKPOIIPOLECCOPHON TEXHUKHU
ADCuTOC
21 S3bIKK IPOrpaMMUPOBaHUsI MUKPOIIPOLIECCOPHON TEXHUKU + +
' ABCu TOC
3 OcHOBBI ITporpaMmupoBanus Ha si3bikax MOK 61131-3:
nporpammubii komiuieke CODESY'S
31 OcHOBBI TporpaMmupoBanus Ha si3bikax MOK 61131-3: + +
' nporpammubii komiuieke CODESY'S
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[TporpaMMHBbIe pelIeHns HEKOTOPBIX 3a7ad IPOSKTUPOBAHUS

4 ACYTII ADC u TOC: mudpoas o6padoTka
WU3MEPUTENIBHBIX M YIIPABIISIONINX CHTHAJIOB
[TporpamMMHBI€ peUIeHNs HEKOTOPBIX 33124 MPOSKTUPOBAHUS
4.1 ACYTII ADC u TOC: mudpoBas o6padboTka + +
U3MEPUTENBHBIX M YIIPABJISIONINX CUTHAJIOB
Bec KM, %: | 25 25 25 25
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