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1. HEJHA U 3AJJAYA TNCHUIT/INHBbI
1.1. Hean aucuMnIMHbI
Henpto muctumuabl «IIporpamMmHuas peanusaiys aJlropdTMOB yIIpaBlie-
HUS» ABIIICTCS (DOPMUPOBAHHUE Y CTYJICHTOB HAaBBIKOB IPOIPAMMHON pealln3alliy
QJITOPUTMOB YIIPABICHUS TEXHOJIOTUUYECKUMH OOBEKTaMHU.
1.2. 3agauu ocBoeHUSA TUCHMILIUHBI
— MHM3yyeHue maTeMaTHYECKHMX OCHOB JHCKPETHOW peain3alliy ajlrOpUuTMOB
yIIpaBJICHUS
— H3yueHne OCHOB MporpaMMupoBaHus Ha si3bike C++
— H3yyeHune MeTOauKH MIPOrpaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB HA MPpUMEPE
ATmega328P (Arduino)
— MWsyuenue cpenpl nporpammupoBanus C0odeSys u sS3bIKOB MPOrpaMMHPOBa-
Hus cragaapra MOK 61131-3
— W3yuenwue cpeapl nporpammupoBanus OwenlLogic

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Juctunauna «IIporpaMMHas peanusaius aJropuTMOB yIIPaBICHUS» OTHO-
CUTCS K TUCHHUIUIMHAM 00s3aTeapHoN yacTu O010ka b1.

3. HIEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHMSI 110
JUCHUTIJIMHE

[Iponecc n3yuenus quciuIuIMHb «IIporpaMMmHas peanu3amnus aJropuTMOB
YIPABJICHUs HaIpaBieH Ha GOPMHUPOBAHUE CIEAYIOMUX KOMIIETECHITUNA:

OIIK-6 - CniocobeH pemiath CTaHAapTHBIE 33/1a4l TPOPECCHOHATLHOMN Jesi-
TEIHLHOCTH Ha OCHOBE MH(MOPMAITMOHHON U OuOInorpaduueckoit KyJIbTyphl ¢ IPH-
MeHeHHEeM HH(POPMaITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

OIIK-14 - CnocobeH pa3pabaThiBaTh aJITOPUTMBI U KOMITBIOTEPHBIE TPO-
TPaMMBbI, TPUTOIHBIC ISl MPAKTHIECKOTO TPUMECHEHHUSI.

Pe3yabTaThl 00y4eHHUs1, XapaKTePU3YIOILIUE

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETCHIMHU

OIIK-6 3HaTh METOJUKY CUHTE3a U MOJEIUPOBAHUS CUCTEM ITUDPO-
BOI'0 YIIPaBJICHUS TEXHOJOTMYECKUMHU MPOLIECCAMU

YMCTb CUHTC3UPOBATb U MOACIINPOBATL CUCTCMEIL LII/ICI)pOBOFO
YIPaBJICHUA TCXHOJOT'MICCKUMHU IIPOICCCAMM

BJIaACTh HABBIKAMHU CUHTC3a U MOACIUPOBAHHNA I_II/I(i)pOBBIX CH-
CTCM YIIPaBJICHU

OI1K-14 3HATh SI3BIKM IPOrPAMMHUPOBAHMS TEXHOJOTUYECKUX KOH-
TposuiepoB crannapta MOK 61131-3 u oauH UX S3BIKOB BbI-
COKOI'0 YPOBHSI MPUTOAHBIN JJIsl POrPAMMHUPOBAHUSI MUKPO-
KOHTPOJIEPOB

yMETh pa3pabaThiBaTh aJrOPUTMbI U IPOTPAMMBI ISl TEXHO-
JIOTUYECKUX KOHTPOJIJIEPOB U MUKPOKOHTPOJUIEPOB

BJIa/IETh HaBBIKAMU Pa3padOTKHU aJITOPUTMOB U ITPOTPamMM st
TEXHOJIOTUYECKUX KOHTPOJIIEPOB U MUKPOKOHTPOJIEPOB




4. OFBEM JUCHUIIJIMHBI
OO6mast Tpy10€MKOCTh TUCTUTUIHHBI «[IporpamMmHas peamusamusi aaropuT-
MOB YIIPaBJICHUS» COCTABIISIET / 3.€.
Pacnipenenenue Tpy10€MKOCTH AUCHMIUIMHEI 10 BUAAM 3aHATUH
ouyHasi popma o0yueHust

. Bcero CemecTpbl
Bunbl yueOHO pabOThI QOB 7 2
AyAUTOpPHBIE 3aHATHS (BCEro) 90 54 36
B Tom uncie:
Jlexuun 30 18 12
Jlabopartopusie padotsl (JIP) 60 36 24
CamocrosiTeqibHas paboTa 162 54 108
Yacel Ha KOHTPOJIb - - -
Bubr npOMencyTquOI:d aTTecTalyy - + + +
3a4eT, 3a4YET C OLEHKOU
OO61mas TPy 10€MKOCTb:
aKaJeMHUYECKUE YaChl 252 108 144
3a4.ef. 7 3 4
3a04yHas popma 00yyeHuUs
. Bcero CemecTpbl
Bunbl yueObHOM paboThI HACOB 5 7

AyIUTOpPHBbIE 3aHATHS (BCEr0) 14 6 8
B ToMm yucie:
Jlexun 4 2 2
JlabopaTopusbie pabotsl (JIP) 10 4 6
CamocTosiTesibHasi padoTa 230 98 132
Yackl Ha KOHTPOJIb 8 4 4
Bunbr HpOMe)KyTO‘{HOI:/:I aTTeCTalUH - + + +
3a4eT, 3a4YET C OIEHKOU
OO6mmas TPy 10€MKOCTb:
aKaJeMHUYECKUE YaChI 252 108 144
3a4.e/. 7 3 4

5. COAEP) KAHUE JUCHUIITIUHBI (MOIYJIA)
5.1 Conep:xaHue pa3iesioB JUCHUMILIMHBI M pacnpeaejieHle TPYA0eMKO-
CTH IO BUJAM 3aHATHH
o4yHasi popma o0yueHust

Ne Jla6. Bcero,
HaumenoBanme TeMbl CopnepxaHue pasnena Jlexn CPC
/1 3aH. yac

Hudpossie cucremsl ympasieHus. OCHOBHBIE
IIpOLIEeCCHl IIpeodpa3oBaHus HHPOpMALKHU B LU}-
pOBBIX cucTeMax. Jluckperusanus CUrHaia IO
yPOBHIO 1 BpeMeHu. Pemeryarsie Gpynkunu. [pe-
oOpazoBanue Jlamraca pemeryarsix (GYHKIMN
BpeMeHH. IIpeoOpazoBanne Pypbe penrerTdaThix

Huckpernas peanuza-
1 LU aJrOpUTMOB
YIPaBJICHUS




¢byukuumii. TuckpetHoe mpeoOpasoanue Dypoe.
Boccranosnenue curnana. Teopema IllenHona.
WHTEpIIosTop 1 3KCTPanosiTop. IKCTPAIosTop
HYJIEBOT'O HOPSJIKA.

Z-nipeobpazoBanue. CaoiictBa Z-mpeobpas3oBa-
Hust. O6patHoe Z-ipeoOpazoBanue. CBs3b Z- mpe-
oOpazoBanust u npeobpasoBanus Jlammaca. Brr-
YHCIIeHNe Z- TpeNCTaB-JIIeHns1 CHrHana. Beixon-
HOH CUrHai JUHEHHON cucTemsl. JlucKpeTHas ne-
penarouHast ¢yHkuusa. CBOHCTBa AMC-KPEeTHOU
nepeaTouHol (QyHKIWU. YCIIOBHS pean3yeMo-
ctu. [lomroca mepenaTodHol QyHKIUH U aHATIH3
ycroiunBocTH. JIuckpeTHas nepenarouHas QpyHk-
LUsI CUCTEMBI C JKCTPAIOJIITOPOM Ha BBIXOJIE.
PasznocTtHble ypaBHeHus. [loctpoenue amckper-
HBIX MOZiesIeli 00BEKTOB Ha OCHOBE HETPEPBIBHBIX
MOJIEEN.

OCHOBBI  TIPOTPAMMH-
poBaHus Ha si3pIKe C++

Crpykrypa mporpamMmsl. OObBsIBICHHE TEpEMEH-
HBIX B UX TUbl. O0MacTe BUIMMOCTH NEpeMEH-
HBIX. OnepaTops! ycI0BHOTO BETBICHUS. L{MKITbL.
Maccussl. @yHkm. OCHOBBI 00BEKTHO-OPHEH-
THPOBAaHHOT'O IPOTPAMMHUPOBAHHSI.

12

30

48

IIporpammupoBanue
MHKpPOKOHTPOJIIEPA
ATmega328P
(Arduino)

Crpykrypa mnporpamMmbl. DPYHKINH BBOIA/BBHI-
BoJa. AnmapaTHeie npepbiBanusi. [IpepbiBanus ot
Taiimepa.

16

34

52

IIporpammupoBanue
TEXHOJIOTHYECCKHUX KOH-
TPOJUIEPOB Ha SI3bIKAX
crangapra DK 61131-3
B cpene CodeSys

Wnrepdeiic CODESYS: KOMNOHEHTBI HHTEp-
¢eiica; nanenap MeHI0; MeHIO «Bumay; mento «IIpo-
exT». Hactpoiika cBsI3u MeX1y KOHTPOJUIEPOM U
IIK: HacTpoiika cBsI3U MEXKIY KOHTPOJUIEPOM M
IIK no Ethernet; cereBsie HacTpPOWKM KOHTPOII-
jepa;  CETEBbIE  HACTPOWKH  KOMIIBIOTEPA;
HACTpOMWKa CBA3M Mex 1y KoHTposuepoM u IIK no
USB; nactpoiika cBsizu koHTpoiuiepa u IIK B
cpene CODESYS. Co3nanne nmpoekTta: CTpyKTypa
MIPOEKTA; OOIIHE aCIEKThI CO3/IaHMs IPOEKTA; CO-
31aHHE SKPAHOB BH3YAIM3alLlMH; TPEIBAPUTEIb-
Hasl HACTPO¥iKa; HaroJHEeHHe SkpaHa MainScreen;
HaroJiHeHue dkpana Trend; HamolHEHUE 3KpaHa
Alarmjog; myn nzoOpaxenuii. Pazpaborka mpo-
rpamMM: BUJbI IEPEMEHHBIX; TUIIBI JAHHBIX; OIpe-
JieTIeHne TJI00ATbHBIX TIEPEMEHHBIX. SI3BIKH MpPO-
rpammupoBanuss MOK 61131-3: crpyxTypupo-
BaHHBIN TekcT (ST — Structured Text); mocnemoBa-
TenbHBIEe  (yHKIOHOHATBHBIE cxembl (SFC —
Sequential Function Chart); nuarpamMmsl QpyHKITH-
onanbueix OmoxkoB (FBD — Function Block
Diagram); peneifHO-KOHTAKTHBIE CXEMBI, WIH pe-
neiinble iuarpammbl (LD — Ladder Diagram); criu-
cok mHcTpyknmii (IL — Instruction List).

10

16

34

60

IlporpammHas  peanu-
3a1Usl CUCTEM JIOTHUKO-
MPOrpaMMHOTO YIIPaB-
JICHHS

Cpena mporpammupoBanust Owenlogic: rpadu-
YeCcKHii MHTEepdEIC; CO3JaHre HOBOTO MPOCKTa U
€ro COXpaHEHHUE; OTKPBITHE ITPOEKTA JJIS PEIaKTH-
poOBaHusA; MOACIMPOBAHUE pa60T1)1 KOMMYTallMOH-
HOM IIpOrpaMMBbl; CETEBOH 0OMEH; 3arpysKa Ipo-
€KTa B [TPOrpaMMHpyeMbIi Tpubop. DyHKIMH J10-
TMYECKUX 3JIEMEHTOB IPOrpaMMBbl: OUTOBBIE Olle-
pammy; apupMETHYECKHE OIEpaluy; OIepalnu
CpaBHEHUS U BEIOOPA; ONepaIIiH JIOTHIECKOTO OH-
TOBOTO CIBHUTa U IPeo0pa30BaHUsT;, PYHKIIHOHAb-
HbIe OJIOKH MPOTPAMMBI.

34

48

Htoro

30

60

162

252




3a04Has ¢popma o0yueHuUs

/11

HawnmeHnoBanue Tembl

ConepxaHue paszena

Jleknn

JIab.
3aH.

CPC

Bcero,
4yac

HuckpetHast peanu3a-
s ANTOPUTMOB
YIpaBJICHUS

Hudpossie cucremsl ympapieHus. OCHOBHBIE
TpoIecchl mpeoOpa3oBaHus HHPOPMALIUU B (-
POBBIX cHcTeMax. JlMcKpeTu3amusi CUTHama IO
ypoBHIO 1 BpeMmeHH. Permeruarsie ¢pynkuuu. [Ipe-
obpazoBanme Jlammaca pemeTdaThIX (QYHKITHI
BpeMeHH. [IpeoOpazoBanne Dypbe pernreTdaThix
¢byukmuii. JTuckpetHoe mpeobpasoanue Dypre.
Boccranosnenue curnana. Teopema IllenHoHa.
WHTepIossTop ¥ 3KCTPanosaTop. IKCTPAIoIsTop
HYJIEBOT'O TOPSIKA.

Z-nipeobpazoBanue. CBoiicTBa Z-mpeoOpa3oBa-
Hust. O6patHoe Z-npeobpazoBanne. CBsi3b Z- nipe-
oOpazoBanust U npeobpasoBanus Jlammaca. Brr-
YHUCJIEHUE Z- IPEACTABIIEHUS CUTHaNIA. BpIXxo1HOM
CHUTHAJI TMHEWHOU cucTeMsl. JIMCKpeTHas nepeaa-
TouHas ¢pyHKIusA. CBOWCTBA TUCKPETHOU TIepeaa-
TOYHOH (QyHKIMHU. YciIoBus peanusyemoctu. [lo-
JIFOCA MepeAaToOYHON (QYHKIMY U aHAIU3 YCTONIH-
BoctH. JluckperHast nepenarounast GpyHKOUS CH-
CTEMBI C KCTPAIOIATOPOM Ha BhIxoze. PazHocT-
HbIe ypaBHeHHUs. [locTpoeHne TUCKPETHBIX MOIe-
JIel OOBEKTOB HAa OCHOBE HENPEPHIBHBIX MOJETIEH.

0,5

42

44,5

OCHOBBI pOrpaMMu-
poBaHus Ha s3pIke C++

Crpykrypa nporpamMmbl. OObsIBIEHHE TEpEMEH-
HBIX B UX TUbl. OOIacTe BUIMMOCTH HEpEeMEH-
HbIX. OnepaTopsl yCI0BHOTO BeTBICHHA. [{UKIIBI.
Maccussl. @yakinun. OCHOBBI 00BEKTHO-OpPHEH-
THPOBAHHOTO MPOTPAMMHUPOBAHUSL.

45

48

IIporpammupoBanue
MHKPOKOHTPOJIIEPA
ATmega328P
(Arduino)

Crpykrypa mporpammbl. DYHKIUH BBOIA/BBHI-
BOJa. AnmnaparHsle npepsiBanus. IlpepeiBanus ot
Taiimepa.

0,5

45

47,5

IIporpammupoBanue
TEXHOJIOTHIECKUX KOH-
TPOJUIEPOB Ha  SI3BIKAX
cTaHjapTa MDK
61131-3 B cpene
CodeSys

Wurepdeiic CODESYS: KOMMNOHEHTBI HHTEp-
¢eiica; nanenap MeHI0; MeHIO «Bumay; mento «IIpo-
ekT». Hactpolika cBsI3u MEXIy KOHTPOJUIEPOM U
IIK: HacTpoiika cBsI3U MEXIY KOHTPOJUIEPOM M
IIK mo Ethernet; cereBbie HACTPOWKH KOHTPOJI-
jepa;  CETEBbIE  HACTPOWKH  KOMIIBIOTEPA;
HACTpOMKa CBA3M Mex 1y KoHTposuepoM u [IK no
USB; nactpoiika cBsa3u koHTpoiuiepa u IIK B
cpene CODESYS. Co3nanne nmpoekTta: CTpyKTypa
MIPOEKTA; OOIIHE aCIEKThI CO3/aHMs MPOEKTA; CO-
3aHNE SKPAaHOB BHU3YalW3allluH; MPEABAPUTEIH-
Hasl HACTpO¥iKa; HaroJHeHHe JKkpaHa MainScreen;
HaroJiHeHUe dkpana Trend; HamomHEHUE 3KpaHa
Alarmjog; myn uzoOpaxenuii. Pazpaborka mpo-
rpamMM: BUJbI IEPEMEHHBIX; TUIIBI JAHHBIX; OIpe-
JieJIeHne TJI00ANTbHBIX TIEPEMEHHBIX. SI3BIKH Mpo-
rpammupoBanuss MOK 61131-3: ctpyxTtypupo-
BaHHBIN TekcT (ST — Structured Text); mocnemoBa-
TeNbHblEe  (yHKIOMOHAIBbHBIE cXxembl (SFC —
Sequential Function Chart); nuarpamMMsl QpyHKITH-
onaneHeix OmokoB (FBD — Function Block
Diagram); peneifHO-KOHTAaKTHBIE CXEMBI, WIH pe-
neiinbie uarpammel (LD — Ladder Diagram); criu-
cok uncrpykuui (IL — Instruction List).

54

57

IlporpammHas  peayu-
3amusl CHCTEM JIOTHKO-
MPOrpaMMHOI0 yIIpaB-
JICHUS

Cpena nporpammupoBanuss OwenLogic: rpadu-
yecKkuii mHTEpQENic; Co3MaHne HOBOTO MPOEKTa 1
€ro COXpaHCHHUE; OTKPBITUE MPOCKTA [T PEIaKTH-
poOBaHusA; MOACIMPOBAHUE pa60T1)1 KOMMYTalluOH-
HOM mporpamMMmbl; ceTeBOM oOOMeH; 3arpyska

44

47




IIPOEKTa B MPOrpaMMUpPyeMBbId TpuOop. DyHKIMH
JIOTHYECKUX 3JIEMEHTOB IPOrPaMMBbl:
orepanyy; apuQMeTHyecKue OoIleparyy; orepa-
MM CpPaBHEHHS W BBIOOpA; OIEpalyy JIOTHYe-
CKOro OWTOBOTO cIBHIa M NpeoOpa3OBaHMS;
(YHKIIMOHATBHBIE OJIOKU IPOTPAMMBIL.

OUTOBbBIE

Hroro 4 10 230 244
5.2 IlepeyeHnb J1a60paTOPHBIX padoT
Ne Haspanue JIP 4acoB
n/n
1 Z-nipeoOpa3oBaHye ¥ BEIYHCICHHE TIEPEIaTOYHbIX (PYHKINI 4/0.5
2 Pacuer 1irdpoBBIX perynsTopoB 4/0.5
3 [IporpamMmHas peann3alyisi METOJIOB YUCICHHOT'O HHTETPUPOBAHUS 4/0.5
4 pr)l“paMMHaH pean3anysi METOIOB YHCIICHHOTO pelleHus uddepeHINaIbHbIX ypaBHe- 4/05
HUH
5 [IpepriBanust B MukpokoHTposuiepe ATmega328P (Arduino) 4/0.5
6 [porpammuas peanmzarst [11M/] kontposuepa Ha 6a3e ATmega328P (Arduino) 6/1
7 [IporpammHas peannzaiys NpOU3BOILHOTO 3aKOHA peryanpoBanus Ha 0aze ATmega328P 41
(Arduino)
8 $a3p)a6on<a MIPOrpamMM JJIsl TEXHOJIOTUYECKHX KOHTpoyuiepoB Ha si3bike ST (Structured 41
ext
PazpaboTka nmporpamMM AJIsl TEXHOJIOTHUECKUX KOHTpoutepoB Ha s3bike SFC (Sequential
9 . 4/1
Function Chart)
Pa3paboTka mporpamMm i TEXHOJIOTHYECKIX KOHTponiepoB Ha si3eike FBD (Function

10 . 4/0.5
Block Diagram)

11 Pa3zpaboTtka mporpamm Jutsl TEXHOJOTHIECKUX KOHTpoyuiepoB Ha s3bike LD (Ladder 4005
Diagram) '
Pa3paboTka nporpamMM JjIs TEXHOJIOTHYECKMX KOHTPOILIEPOB Ha s3bike IL (Instruction

12 List) 4/0.5

13 Pa3paboTka cCTEMBI JTOTHKO-TIPOTPAaMMHOTO YIIPaBICHNS KOHBEHEPHBIM TPAHCIIOPTOM B 41
cpene nporpammuposanus Owenlogic

14 PaspaboTka rmporpaMMbl aBapHiHOM OCTAHOBKH TEXHOJOTHUYECKOrO IPOIiecca B Cpe/e 6/1
nporpammupoBanusi OwenlLogic

Hroro 60/10

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
B cooTBeTcTBUM ¢ yueOHBIM IJIAHOM OCBOEHHUE AUCIUILUIMHBI HE MPEAYCMAT-

pHUBAET BHIMIOJIHEHHE KYPCOBOTO MPOEKTa (paboThl) UM KOHTPOJIbHON paOOTHI.

7. OUEHOYHBIE MATEPHUAJIBI JJIs1 ITPOBEJIEHUSA TIPOMEXYTOY-
HOM ATTECTAIIMM OBYYAIOIIIUXCA IO JUCHUIIINHE
7.1. Onucanne nmokasareJieili 1 KpuTepueB OLEHUBAHUSA KOMIIETEHIIUI

HA PA3JIMYHBIX 3Tanax ux GopMUPOBaHHS, ONIUCAHHE IIKAJ OLlEHUBAHUS
7.1.1 Dran Tekymero KOHTPOJIs
Pe3ynprarel TEKymIero KOHTPOJISI 3HAHUM M MEXKCECCUOHHOW aTTECTalUU

OLICHUBAIOTCS I10 CJIEAYIOLIEH CUCTEME:!
«aTTECTOBAHY;
«HE aTTECTOBAHY.

PesynbTaTsl 00yueHus,

Komme- XapakTepu3ymoumue KpnTeplm
ATTecTOBaH He arrecroBan
TeHIUs copMHpOBAHHOCTE OLICHUBAHHUSA
KOMIIETEHIIUH
OIIK-6 3HAaTh METOJUKY CHH-|CBOEBPEMEHHOE BHITIONHEHUE U |Brimonnenue pabot B|HeBrimonHeHne padot

T€3a U MOJCIINPOBaA-
HUA CUCTEM

oTueT Ja00paTOPHBIX PadbOT

CPOK,

B CPOK,




U(PPOBOrO yIrpasJie-

IIPE1yCMOTPEHHBIN B

IPENYCMOTPEHHBI B

HUS  TEXHOJIOTHYe- pabounx rmporpammax [pabo4ux mporpammax
CKHMMH ITpoLieccaMu
yMETh  CHHTE3HUPO-|CBOEBPEMEHHOE BBINOJIHEHHE H|Bpimonnenue pabot B|HeBrimonHeHne padot

BaTh U MOJICNIUPOBATh
CHCTEMBI LU(pPOBOTO

oTueT Ja00pPaTOPHBIX PadbOT

CPOK, NIPeIyCMOTPEH-
HBIII B paboumx Ipo-

B CpPOK, IperycMOT-
peHHBIH B paboumx

YIOpaBIECHUS TEXHO- rpamMmax porpammax
JIOTHUECKUMH  TIPO-

IeccamMu

BJIAJICTh  HaBBIKAMH|CBOEBPEMEHHOE BBINOJHEHHE U |Brimonnenne pabor B|HeBrmonneHnue padot

CHHTE3a U MOZAEIHPO-
BaHMS INU(PPOBBIX CH-
CTEM YIPaBICHUS

oT4eT 1a00paTOPHBIX paboT

CPOK, IIPeLyCMOTpPEH-
HBI B pabodmx Impo-
rpamMmax

B CpOK, TpPEIyCMOT-
peHHBI B pabounx
Iporpammax

OIIK-14

3HAaTh SI3BIKK IIPO-
rpaMMHUPOBAHUS TEX-
HOJIOTUYECKUX KOH-
TPOJUIEPOB CTaHAAPTA
MD3K 61131-3 u oqun
UX SI3bIKOB BBICOKOT'O
YPOBHSI  NPUTOJIHBIN
JUIsL IpOTpaMMUpPOBa-
HHASL MHUKPOKOHTPOJI-
JIEpOB

CBOCBPEMEHHOE BBINOJHEHHE H
oT4eT 71a00paTOPHBIX paboT

BeinonHenue padbor B
CPOK, MPEAyCMOTpPEH-
HBII B pabo4yuXx Mpo-
rpammax

Hesbinonuenue pabot
B CpOK, MPEIyCMOT-
peHHBIH B pabounx
nporpammax

yMeTb  pa3padatbl-
BaTh QJITOPUTMBI H
MPOTPAaMMBI JUISl TEeX-
HOJIOTUYECKHX KOH-
TPOJUIEPOB W MHKPO-
KOHTPOJUIEPOB

CBOEBPEMEHHOE BHINIOJHEHHE U
oT4er JJabopaTopHBIX padoT

BrimonHenue pabor B
CPOK, IIPELyCMOTpPEH-
HBI B pabodmx IIpo-
rpaMmmax

Hesbinmonnenne pabor
B CpPOK, MpenycMoT-
peHHBI B pabodnx
porpammax

BIAJICTh  HAaBBIKAMH
pa3pabOTKH aNTOpHT-
MOB ¥ IPOrpamM JijIst
TEXHOJOTHYCCKHUX
KOHTPOJUIEPOB 1 MUK~
POKOHTPOJLIEPOB

CBOEBPEMEHHOE BHINIOJHEHHE U
oT4eT 1a00paTOPHBIX paboT

Brmonaenue padoT B
CPOK, MPEAyCMOTpPEH-
HBII B pabo4yuXx Mpo-
rpammax

Heswimomaenne padot
B CpOK, MPEIyCMOT-
peHHBIH B pabo4Yux
porpammax

7.1.2 ITan NpoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbpTarsl mpoMeKyTOUHOTO KOHTPOJIA 3HAHUN OLIEHUBAIOTCS B 7, 8 ce-
MeCTpe JAJII O4HOM (hopMBI 00yUeHus, 6, 7 ceMecTpe sl 3a09HOM (OPMBI 00yUEHUS
10 JIBYX/4eTbIpex0alIbHON CUCTEME:
«3aYTEHO»
«HE 3aYTECHO»

PesynbTaTsl 00yuenus,

Komme- XapaKkTepu3ylolinue Kpurepun
PAKTCPU3Y purep 3auTeHo He 3auTeHo
TeHIHs chopMupoBaHHOCTD OlEHNBAHUS
KOMIIEeTEHIUH
OIIK-6 3HATh METOJUKY CHH-|OTYET 1ab0OpaTopHbIX paboT, oTeeT|CTyaeHT  1eMOHCTPH-|CTyeHT — JI€MOHCTPH-
Te3a M MOJENHpOBa-|Ha 3adere. pYeT 3HauuTeNIbHOE (Ya-|pyeT HemOHNMaHHe 3a1a-
HUsL cucTeM LUBpO- CTHYHOE) [IOHWMAaHWE|HWH; HET OTBeTa, He
BOTO yIpaBieHHs 3amanuii. Bce (OCHOB-|OBLIO MOMBITKH BBITOJ-
HBIE) TpeOOBaHMUs, |HUTh 3aJJaHUE.
TEXHOJOTHYECKUMU
NPEABABIIEMBIC K 3a71a-
lpomeccaMu HUIO BBITTOJIHEHBI.
YMETh CHHTE3HMPO-|0TYET J1abopaTopHbIX pabot, oTeeT|CTymeHT  geMoHCTpH-|CTymeHT JIEMOHCTPH-
BaTh U MOI[CJII/IpOBaTB Ha 3a4eTe. PYET 3HAUYUTECIIBHOC (LIa- PYET HETIOHUMAaHUEC 3a1a-
cHcTeMbl LE(POBOTO CTHYHOC) [IOHMMAaHWE|HHWH; HET OTBeTa, HE
ananuii. B HOB-|OBLUIO IOMBITKH BBIIOJ-
YIpPaBICHHS  TEXHO- 3al ce (ocHoB-|Grino MO 0
HbIC) TpeOOBaHUs, |HUTh 3aJJaHUE.
JIOTUYECKUMHU  IIPO-
NPEABABIIEMBIC K 3a71a-
feccamu HUIO BBITTOJIHEHBI.
BJIAZIETh  HaBbIKamu|oTdeT mabopaTopHbIX pador, otBeT|CTymenT  memoHCTpH-|CTyneHT JIEMOHCTPH-
CHHTE3a 1 |Ha 3adere. pyeT 3HauuTeIbHOE (Ya-|pyeT HemOHNMaHHe 3a/1a-
CTHYHOE) TOHWMAaHWE|HHWH; HET OTBETa, HE




MOJCITUPOBAHMSI 3afanuii. Bce (OCHOB-|ObLIO HONBITKH BBIIIOJ-
IMQPPOBBIX  CHUCTEM HBIC) TpeOOBaHUS, |HUTh 3aJJaHHC.
yIIpaBIICHHs! MIPeAbSIBISIEMBIE K 3a/1a-

HUIO BBITIOJTHEHBI.

OIIK-14 3HATh SI3BIKK IPO-|OTYET NTabOpaTOpHBIX padot, oTBeT|CTymeHT — meMoHCTpH-[CTyAeHT — JEMOHCTpH-
IpaMMUpPOBAHUS TEX- PYET 3HAYUTECIBHOC ('-Ia- PYET HEIOHUMAHUE 3a/1a-
HOJIOFMUECKHX  KOH- CTHYHOE) MOHMMAaHHWe|HWH; HET OTBeTa, He
TPOJLIEpOB CTaHAapTa 3azxa)H1/m. Bcee 6(0CHOB- OBLJIO TIOMBITKH BBIMOJ-

HBIE TpeOOBaHMUs, |HUTh 3aJ[aHHUE.
MOK61131-3 w omun MIpeabsIBISIEMBIE K 3a/1a-
HX SI3BIKOB BBICOKOFS) HIITO BEITOTHCHEL
YPOBHSL  IIPUTOJHBIN
JUIsL IPOTpaMMHUpOBa-
HUS MHUKPOKOHTPOJI-
JIEPOB
yMeTh  pa3pabarhl-|0T4eT 1abopaTopHBIX PadoT, oTBET|CTyNeHT  AEeMOHCTpH-|CTyJeHT  JEMOHCTPH-
BAaTh alNrOPUIMBI U pyeT 3HauuTenpHOE (4a-|pyeT HeOHUMaHHKE 3a/1a-
IPOrpaMMBbIl IS TEeX- CTI/I‘{HO?) NOHUMAaHUe |HUi; HeT OTBeTa, He
T — 3amaHnii. Bce (OCHOB-|OBUIO IIONBITKH BBINOI-
HEIC) TpeOOBaHMUS, |HUTH 3a/1aHHE.
TPOJIICPOB M MHKPO- TIpebsIBISIEMBIE K 3a/1a-
KOHTPOJLICpOB HUIO BBITIOJTHEHBI.
BIAIETh HABBIKAMHU|OTUET JabopaTopHBIX padoT, oTBeT|CTydeHT  neMoHcTpu-|CTyaeHT JIEMOHCTPH-
pa3paboTKK aNrOpuT- pyeT 3HauuTenpHOE (4a-|pyeT HeOHUMaHHKE 3a/1a-
MOB U IPOrpamMM JyIs CTHHHOE:) TOHUMAHME|HUH; HET oTBeTa, He
TeXHOMOIHUIECKIX 3amaHnii. Bce (OCHOB-|OBUIO IIONBITKH BBINOI-
HEIC) TpeOOBaHMUS, |HUTH 3a/1aHHE.
KOHTPOILICPOB H MHK- NIpebsIBISIEMBIE K 3a/1a-
POKOHTPOJIICpOB HUIO BBITIOJIHEHBI.
HJIn
«OTIHUYHO»,
«XOPOIIO»;

«KYHAOBJICTBOPUTCIIBHO»
«HCYIAOBJICTBOPUTCIILHO)).

PesyabTaThl 00y4e-

_ |ams, xapakTepusyo-
Kowmme mue Kpurepun OT1JIMYHO Xopowo YaosBJ. Heynosa.
TeHUHMS | cqopvmpopannocrs | OUEHHBAHHUS
KOMIICTCHIIUH
OIIK-6 |3HaTh MeTOAMKY|OT4eT mnadopatop-|CryaeHT nemoH-|CTyneHt neMon-|(CtyaeHT memoH-|CTyment — je-
CHHTE3a W MOe-|HbIX PaboT, OTBET|CTPUPYET MOJ-|CTPUPYET 3HAYM-|CTPUPYET YACTHY- [MOHCTPUPYET
JIMPOBAHMA cn-|H2 v?saque C OlLleH- |HOE NOHUMAHNE[TENbHOE  TIOHM-|HOE  TOHHMAHHE | HEMOHHMAHHE
cTeM  HbPOBOTO KOH. 3amanuii.  Bce|manue 3amanuii.[3amanuii. OcHOB-|3amaHuii; HeT
TpebOoBaHuUs, Bce tpeboBanus, |Hble TpeOoBaHuUs, |0TBETA, HE
YIIPpaBJIEHUS TEX-
Hpe}l’bﬂBJ’lﬂeMble l'lpe)l’bf{BJ'lﬂeMbIe Hpe}l’bﬂBJ’lﬂeMble GI)IJ'IO TIIOIIBITKH
HOJIOTMECKUMH K 3aJlaHUIO BbI-|K 3aJIaHUI0 BbI-|K 3aJaHHUIO, BbI-|BBIMOJHUTH 3a-
nporeccaMn MTOJTHEHBI. MTOJIHEHBI. MTOJTHEHBI. JTaHHE.
YMETh CHHTE3UpO-|oTdeT nabopatop-|Crynent nemon-|Cryaent nemon-|Ctynent nemoH-|CTyneHT — je-
BaTh U MOJIEIHPO- [HBIX padoT, OTBET|CTPHUPYET MOJ-|CTPUPYET 3HAYU-|CTPUPYET YaCTHY-|MOHCTPUPYET
BATE CHCTeMBb]|Ha 324€Te C OlLeH- [HOe MOHMMAHME|TENbHOE  NOHHM-|HOE MOHMMAHHE [HEIOHMMAHNE
dpoBoro KOiA. 3amanuii.  Bce|manme 3amanuii.[3amanuii. OcHOB-|3amaHuii; HeT
TpeOoBaHUs, Bce tpeboBanus, |Hbie TpeOOBaHMS, |OTBETA, HE
YOpaBJICHUSA TeX-
MIPEIbSABIIEMBIC |IpeIbIBIAEMbIE (peNbsIBIsSEeMbIe |OBLIO MOMBITKA
HOJIOTUIECKUMH K 3aJlaHUI0 BBI-|K 3aJaHUIO BBI-|K 3aJaHHUIO, BbI-|BBIMOJHUTH 3a-
nponeccamu [OJTHEHBI. MOJTHEHBI. [IOJIHEHBL. JaHUe.
BJIAJIETh HaBbI-|0TueT nabopatop-|CryneHt aeMoH-|CtyaeHT aeMoH-|CTyaeHT aeMoH-|CTyaeHT  1e-
KaMH CHHTe3a u|HPIX paboT, OTBET|CTpHPYET TOJ-|CTPUPYET 3HAUU-|CTPUPYET YaCTHUU- | MOHCTPUPYET
MozenupoBanus |12 vsaque COUEH- |HOE MOHHMAHHE|TENLHOE MOHH-|HOE MOHMMAHNE|HETIOHHMaHHE
LIPOBBIX cn- | xoH. 3amanuii.  Bce|manume 3amanuii.[3amanuii. OcHOB-|3amaHuii; HeET
TpeOOBaHMS, Bce TpeboBanus, |HpIe TpeOoBaHU, |OTBETA, HE
CTEM yIIpaBIICHUS
MIPEIBSBISIEMBIC |IPEIBIBIACMBIC |TPEIBIBISCMBIC |OBLIO MOMBITKA
K 3aJlaHUI0 BBI-|K 3aJaHUIO BbI-|K 3aJaHHUIO, BbI-|BBIMOJHUTH 3a-
TOJIHEHBI. TOJIHEHBI. [TOJTHEHBI. JIaHHE.
OIIK-14 |3HaTh si3bIKH TIpO-|oTueT nabopatop-|Crynent nemon-|Crynent nemMon-|Crynent nemon-|Cryaent — ne-
IPaMMHpPOBAHHUs |HBIX paboT, OTBET|CTpUPYET IOJI-|CTPUPYET 3HAUU-|CTPUPYET YACTHY- | MOHCTPUPYET
TEXHOIOIHUECKHX |Ha 339€Te € OLCH- [HOC NOHWMAHME|TENBHOC MOHM-[HOC NOHMMAHWE|HEMOHNMAaHKE
KOM. 3ajanuil.  Bce|manue 3amanuil.|3amaHuil. 3aIaHAI; HET




KOHTPOJUIEPOB
craggapra MDOK
61131-3 u oaun
HX S3BIKOB BBICO-
KOT'0 YPOBHSI IIpH-
TOJHBIM sl TIpO-
TpaMMHUPOBAHUS
MHKPOKOHTPOJI-
JIEPOB

TpeOoBaHMs,
MIPEAbABISIEMBIC
K 3aJlaHUI0 BEI-
[TOJTHEHBI.

Bce tpeboBanus,
MpeIbsIBIIsIEMbIC
K 3aaHHUI0 BBI-
OJTHEHBIL.

OCHOBHBIE  Tpe-
OOBaHUs, TPEIb-
SBJIIEMBIE K 3a]1a-
HUIO, BBIIIOJI-
HEHBI.

OTBETA, HE
OBLIO MOMBITKH
BBITIOJIHHUTE 3a-
JIaHueE.

yMeTh pa3pabartsi-|oTaer mabopartop-|Cryment nemon-|Crynent nemon-|Crynent nemoH-|CTyneHT — je-
BATP ATOPHTMEI 1 |HBIX pabotT, OTBET|CTPHUPYET MOJ-|CTPUPYET 3HAYU-|CTPUPYET YaCTHI- | MOHCTPUPYET
nporpammpl s |1 331€Te C OLEH- |HOE NOHWMAHWE|TeNbHOE  TIOHH-|HOe  NOHUMAHHE [HETIOHNMAHHE
TEXHOIOMMYECKIX KOM. 3aJaHUMH. Bce|manue 3amanuid.|3amanmii. OcHOB-|3amaHuii; HeET

TpeOOBaHuMs, Bce TpeboBanus, |HpIe TpeboBaHUs, |0TBETA, HE
KOHTPOJUIEPOB H

MIPEABABIIEMBIC |IPEIBIBIAECMBIC |IPEIBIBIACMBIC |OBLIO MOMBITKA
MUKPOKOHTPOJI- K 3aJaHUI0 BBI-|K 3aJaHUI0 BbI-|K 3aJaHUIO, BbI-|BBIIOJHUTH 3a-
JIepoB [OJTHEHBI. TOJTHEHBI. IIOJIHEHBL. JaHUE.
BJIAJIETh HaBbI-|oTdeT nabopartop-|CryneHt neMoH-|CTtynaeHT neMoH-|CTtyaeHT aeMoH-|CTyaeHT — ne-
KaMH pa3paboTKw [HBIX pabotT, OTBET|CTPHPYET MOJ-|CTPUPYET 3HAYU-|CTPUPYET YaCTHI- | MOHCTPUPYET
AITOPUTMOB yi|Ha 3a4eTe C oleH- |HOE NMOHMMAHKME|TENbHOE —TOHH-|HOE MOHMMAaHHUE|HETIOHUMAHHE

i HMIA. Bcee|manu HHH. HUIA. HOB- HMH; HeET

TporpamMm Jumsa | KO- 3ana ce|manmne 3ana 3aza OcCHOB-|3a1aHuii; He

TpeOoBaHUs, Bce tpeboBanus, |Hbie TpeOOBaHMS, |OTBETA, HE
TEXHOJIOTMYECKUX

HpeIbsBISEMbIC |IPeIbsBIsIEMbIE |IPeabsIBIsIeMble |ObUIO MOMBITKA
KOHTPOJUIEPOB U

K 3aJaHUIO BBI-|K 3aJaHUIO0 BBI-|K 3aJaHUIO, BbI-|BBIIOJHUTH 3a-
MMKPOKOHTPOJI- MOJTHEHBI. TOJHEHBI. [IOJIHEHBL. JaHue.
JIEPOB

7.2 IlpumMepHbIH NMepevyeHb OLEHOYHBIX CPeICTB (TUMOBBbIE KOHTPOJIb-
HbI€E 32/IaHUS UJIM HHbIE MATEPHUAJIbI, HE00XO0AUMBbIE JIVIsl OLEHKN 3HAHM, yMe-

HUIl, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH)

aav
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0.
11.
12.
13.
14.
15.
16.
17.
18.
19.

7.2.1 llpuMepHBbIii epevYeHb 32IaHUH 11 IOATOTOBKH K TECTUPOBAHUIO

HE MPElyCMOTPEHO

7.2.2 IlpumepHbIi NepevyeHb 3aJaHUI ISl pellleHUs] CTAHIAPTHBIX 3a-

HE NIPEAYCMOTPEHO

7.2.3 IlpuMepHBbIii IepeyeHb 3aaHUil /151 pellleHUs MPUKJIATHbIX 32/1a4

HE NPEAYCMOTPEHO
7.2.4 IlpumepHbIii epeYyeHb BOMPOCOB /1JIsl MOATOTOBKHU K 3a4eTy
HudpoBsie cUCTEMBI yIIpaBICHUSI.
OcHoBHbIE TIpoIIecChl TpeoOpazoBanus HHGOPMAIIMU B IIUPPOBBIX CUCTEMAX.
Jluckperusanysi cUrHaia 1o ypoBHIO U BPEMEHH.
Pemeruatsie GyHKIINU.
[IpeobpazoBanue Jlamiaca pemeTdaTsix GyHKIMI BpeMEHH.
[TpeobpazoBanne Dyphe pemerdaThix GyHKIIHA.
Huckpetrnoe npeoOpazoBanue dypebe.
BoccranoBnenue curnana.
Teopema IllenHoHa.
HNHTepnosaTop 1 3KCTPANOIATOP.
OKCTpanoJsATop HyJEBOT0 Nopsiaka. Z-npeodpa3oBaHue.
CoiicTBa Z-nipeoOpa3oBaHMs.
O6parHoe Z-nipeoOpa3oBaHue.
Cas3b Z- ipeoOpazoBanus U mpeodpazoBanus Jlamnaca.
Brruucnenue Z- npeacTaBieHus CUrHAIIA.
BrixoaHo# cura TMHENHON CUCTEMEI.
JuckpetHas nepenarouHas QyHKIUS.
CBolicTBa AUCKPETHOM MepeaTOuHON (PYHKIIHH.
VYcnoBus pean3yeMOCTH.




20. ITontockl epeaTouHo GYHKIMM U aHATIH3 YCTOHYHUBOCTH.

21. luckpeTtHas nepeaatoyHast GyHKIMS CUCTEMBI C SKCTPAIIOISATOPOM Ha BBIXOJIE.
22. Pa3HOCTHBIE YpaBHECHHSI.

23. [locTpoeHne TUCKPETHBIX MOJIENIeH 00BEKTOB HA OCHOBE HETIPEPHIBHBIX MOJICIICH.
24. Ctpykrypa nporpammsr (C++)

25. O0OBsBIECHNE TIEPEMEHHBIX U UX THIIHI.

26. O611acTh BUIUMOCTH ITEPEMEHHBIX.

27. Onieparopsl yciaoBHOro BetBiaeHus (C++).

28. Huxsr (C++).

29. Maccussl (C++).

30. ®dynknuu. (C++)

31. OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO MTporpammupoBanus. (C++)

32. Ctpykrypa nporpammsl (Arduino).

33. ®yukuuu BBoaa/BeIBOAA (Arduino).

34. Anmapatssie npepbiBanus (Arduino).

35. IIpepeiBanus ot Taiimepa (Arduino).

7.2.5 IlpumepHblii nepeyeHb 3aJaHUIl 1J151 MOATOTOBKH K 3a4eTy ¢ OLleHKOM

1. Hutepdeiic CODESYS: xommonenTs unTepdeiica; naneiab MeHI0; MeHIO «Bumy; MeHro
«ITpoekT».

Hacrpoiika cBsizu mexny kontpoiuiepom u [1IK (CODESYS)

Hacrpoiika cBsizu mexxay koutposuiepom u I1K o Ethernet (CODESYS)
CerteBbie HacTpoiiku koHTposuiepa (CODESYS)

Ceressle HacTpoiiku kommbiorepa (CODESYYS)

Hacrpoiika cBsizu mexny koutpoiuiepom u [1K mo USB (CODESYS)
Crpykrypa npoekra (CODESYS)

Co3nanue 3xpanoB Buzyanu3saimu (CODESYS)

Hanonuenue skpana MainScreen (CODESYS)

10 Hanomnnenue skpana Trend (CODESYYS)

11. Hanonuenue skpana Alarmjog (CODESYS)

12. Bunsl TepeMEHHBIX; THIBI JIAHHBIX; OINpEAeJeHHE TI00ANbHBIX IEePEMEHHBIX
(CODESYS)

13. S3biku nporpammupoBanus MOK 61131-3: crpykrypupoBanssiii Teker (ST — Structured
Text).

14. SI3w1xku mporpammupoBanus MOK 6113 1-3: nocinenoBarenbHbie pyHKIIMOHAIBHBIE CXEMBI
(SFC — Sequential Function Chart); nuarpammsl ¢yHKIMOHaIsHEIX 0m0koB (FBD — Function
Block Diagram);

15. S3wiku nporpammupoBanust MOK 61131-3: peneliHO-KOHTaKTHBIE CXEMBI, HJIA PeJICHHbIE
muarpammel (LD — Ladder Diagram);

16. SI3eiku porpammupoBanust MOK 61131-3: criucok uncrpykmmii (IL — Instruction List).

17. Cpena mporpammupoBanus OwenlLogic: rpaduueckuii nHTepdeiic, co3maHne HOBOTO
MPOCKTA U €r0 COXpPaHEHHUE, OTKPBITUE MPOEKTA JIJIsl PEIaKTUPOBAHHSI

18. Cpena mporpammupoanust OwenLogic: MmoaenupoBanue padoThl KOMMYTaIlHOHHOM MPO-
rpaMMBbl

19. Cpena nporpammupoBanust OwenlLogic: ceTeBoit 0OMeH

20. Cpena nporpammupoBanus OwenlLogic: 3arpy3ka npoexTa B IporpaMMUpyeMbIil Tpuoop

21. ®yHKINY JIOTUYECKHUX 3JIEMEHTOB ITPOTPaMMBI: OUTOBBIEC OTIEpaIHU

22. OyHKINY JIOTHYECKHUX 3JIEMEHTOB MPOTPaMMBbI: apU(PMETUICCKHIE OTIePAIINH;

23. OyHKINY JIOTHYECKHUX 3JIEMEHTOB MIPOTPaMMBI: ONIepaIlii CPABHEHUS U BEIOOpa

24. OyHKINY JTOTHYECKUX 3JIEMEHTOB IIPOTPAMMBI: OTIEPALIUH JIOTHYECKOTO OUTOBOTO CIBHTA
U TIpeoOpa3oBaHus

25. Cpena nporpammupoBanus OwenlLogic: pyHKIMOHANBHBIE OJOKH MPOTpaMMBbl

CoNoA~WN



7.2.6. MeTonnka BbICTABJIEHHUS OI€HKU MPH NMPOBeAeHUU TPOMEKYTOY-

HOH aTTecTaluu
3adeT nMpoBOAMTCS MO BOIIPOCaM, MPUBEICHHBIM B 1. 7.2.4. Kak npaBuio, cTyAeHTY 3a/1a-

ercs 2 Bonpoca. [Ipy HenmoaHOM OTBETE Ha MMOCTABIEHHBIE BONPOCH CTYAEHTY MOTYT 3a/1aBaThCs
JOTIOJIHUTEIbHBIE BOIIPOCHI.

OTBeT Ha Kaxabli BONPOC (BKJIHOYAsl JOMOJTHUTEIbHBIC) OLEHUBACTCS M0 YEThIpeX0ab-
HOM cucTeMe:

«OTIuIHOY (5 GamioB);

«xopoioy (4 6amna);

«YIIOBJICTBOPUTEIHLHOY (3 Oasa);

«HEYIIOBIIETBOPUTEIBHOY (2 Oasia).

Onenka «oTMyHO» (5 6ayIoB) BBICTABISETCS B ClIydae, €CJIU CTYJEHT JIEMOHCTPUPYET
MOJTHOE MTOHMMAaHKE 3a/1laHui. Bece TpeboBaHus, IpeIbsIBIsIeMble K 3aJaHUIO BBITIOJTHCHEI.

Onenka «xopoiioy (4 6asia) BEICTABISETCS B CIIy4ae, €CIU CTYIEHT IEMOHCTPUPYET 3Ha-
YUTENbHOE IOHUMaHKe 3a/1aHnii. Bce TpeOoBaHus, IPEeIbIBISEMbIC K 3aIaHUIO BBITIOJTHEHBI.

Onenka «yJ0BIETBOpUTEIbHOY (3 6asuia) BHICTABIIAETCS B CiIy4ae, €ClIu CTYICHT JIEMOH-
CTpUPYET YaCTUIHOE TIOHUMaHue 3aaHnuii. OCHOBHBIE TPeOOBAHUS, IPEABSBIIIEMBIC K 3a/IaHUIO,
BBITOJTHEHBI.

OrneHka «He yAOBIETBOPUTEIBHO» (2 Oania) BEICTABISECTCS B CIy4ae, €CJIU CTYACHT Jie-
MOHCTPHUpPYET HETIOHUMAaHHE 3a/IaHui; HET OTBETA, He OBLIO MOMBITKU BBIMOJIHUTD 3a/IaHUE.

HroroBasi oreHka omnpenensercs Kak cpenHeapupmernyeckoe. Ecim uroroBas oneHka
0oJbIle WK paBHA 2,7 - CTYJIEHTY BBICTABIIETCS OLIEHKA «3aYTEHO», B IPOTUBHOM CIIydae — «He
3aYTEHON.

3ader ¢ OLeHKOoM IPOBOAUTCS 10 BOIIPOCaM, IPUBEIEHHBIM B I1. 7.2.5. Kak npaBuiio, cTy1eHTY
3aJ1aeTCs 2 TEOPETUUECKUX BOIIPOCA.

OTBeT Ha KaXIbIH TEOPETHUECKUI BONIPOC OIICHUBAETCSI 10 YEThIPeXOaIbHOM CUCTEME:

«oTIYHOY (5 6aIoB);

«xoporoy (4 6amna);

«yJOBIETBOPUTENBHO» (3 Oama);

«HEYIOBJICTBOPUTEIHLHOY (2 Oaia).

Onenka «0TINYHO» (5 GaysIOB) BHICTABIAETCS B CIydae, €CIU CTYIEHT IEMOHCTPUPYET
TIOJTHOE TIOHMMAaHUe 3a/1aHuii. Bee TpeOboBaHMs, peIbsBIIsieMbIe K 3aIaHUI0 BBITOTHEHBI.

Onenka «xopo1io» (4 6ansa) BEICTaBISETCS B CIIy4yae, €CIIU CTYAEHT JEMOHCTPUPYET 3Ha-
YUTEIbHOE IOHMMAaHUE 3a/IaHui. Bee TpeOoBaHMs, IPEABSABISEMbIC K 32IaHUIO BHITIOJTHCHBI.

OneHka «yI0BIETBOPUTEILHOY (3 Oala) BEICTABIISIETCS B ClTydae, €CIU CTYACHT JeMOH-
CTPUPYET YaCTUYHOE TIOHUMaHue 3a1aHuil. OCHOBHBIC TPEOOBaHHMS, TIPEABABISICMbIC K 3aJaHHUIO,
BBITTOJIHEHBI.

O1eHKa «HE YJOBIETBOPHUTEIBHOY» (2 Oaia) BRICTABISIETCS B ClTydae, €CIM CTYICHT Jie-
MOHCTpPUPYET HEOHUMaHHE 3aJ]aHNui; HET OTBETA, HE OBLIO MOMBITKH BHITIOJIHUTH 3a/I1aHUE.

HToroBas orieHKa onpenensieTcsi Kak cpegHeapupMeTndeckoe, OKpyTICHHOE 10 OJInxKaii-
mrero nenoro. [Ipu cpenneapudmerndyeckoit oneHke paBHou 2,5; 3,5 u 4,5 6aiioB OHa OKPYTIIs-
eTcs 10 3 («yAOBIIETBOPUTEIBHOY); 4 («XOpoIIo») U 5 (OTIIMYHO» ) 0aJTOB COOTBETCTBEHHO.

7.2.7 I1acmopT OleHOYHBIX MAaTEPHAJIOB

Ne /i KonTponupyemeblie pa3aensl Kon xoutponupye- | HaumeHoBaHHE OLIEHOYHOTO
(TeMBI) TUCIMILTMHBI MOM KOMIIETCHIIUH CpeJicTBa
BBITIOJTHECHHUE MTPAKTHYECKUX
1 ﬁgg;g{e ;:Ba;egi;nmaunﬂ roput- OIIK-6, OIIK-14 3aJlaHu i, BOMPOCHI K 3a4ETY,
BOITPOCHI K 3a4. C OIICHKON




BBITIOJTHEHHE MTPAKTUIECKUX
2 OCHOBEI IPOrPAMMHPOBAHHS Ha OIIK-6, OIIK-14 3aJlaHu#, BOIIPOCHI K 3a4ETy
si3pIke C++ .77
BONPOCHI K 3a4. C OI[EHKOMI
[IporpamMMupoBaHre MUKPO- BBITIOJTHEHHE MTPAKTUYECKIX
3  |konTposmepa ATmega328P OIIK-6, OIIK-14 3a/IaHHi, BOMIPOCHI K 3a4ETY,
(Arduino) BONPOCHI K 3a4. C OLEHKOI
[TporpamMMupoBaH#e TEXHOIOTH- BBITIOJTHCHHE MTPAKTUICCKIX
4 [MECKHX KOHTPOIIEPOB HA A3BIKAX | rree o YTK-14 3aJlaHu, BOIIPOCHI K 3aUeTy,
crangapra MOK 61131-3 B cpene ’ BOITPOCHI K 3a4. C OIICHKON
CodeSys
[IporpamMmMHas peanu3anus cH- BBITIOJTHCHHE MTPAKTUICCKIX
5 CTEM JIOTUKO-IIPOIPAMMHOI0 OIIK-6, OIIK-14 3aJlaHUH, BOMPOCHI K 3a4ETY,
yIIpaBICHUs BOITPOCHI K 3a4. C OLIEHKOM.

7.3. MeToauyeckue MaTepuaJbl, onpeaeisiiomue npoueaypbl oleHuBa-
HUA 3HAHUH, YMEHU, HABBIKOB M (HJIM) ONBITA AeSITEJIbHOCTH

TecTupoBaHHe OCYIIECTBISAETCS, JTMOO IPH ITOMOIIA KOMITBIOTEPHOHN CH-
CTEMBI TECTHUPOBAHUS, JTUOO C MCIOJIF30BAHMEM BBIJIAHHBIX TECT-3aJaHUN Ha Oy-
MakHOM HocuTeie. Bpems TectupoBanmst 30 MuH. 3aTeM OCYIIECTBISETCS IIPO-
BEpKa TECTa 3K3aMECHATOPOM M BBICTABJISIETCS OLIEHKA COTJIACHO METOJIMKH BBICTaB-
JICHHS OLICHKU MPH MPOBEACHUHU TPOMEKYTOUYHON aTTECTALINH.

Pemiennie ctaHapTHBIX 3a/1a4 OCYIIECTBIACTCS, JTUOO0 TIPU MTOMOIIN KOMITh-
IOTEPHOU CUCTEMBI TECTUPOBAHMS, JTMOO C MCIOJIb30BAHUEM BBIJIAHHBIX 3a/1a4 Ha
OymaxkHoM Hocutene. Bpems pemenus 3amau 30 MuH. 3aTeM OCYIIECTBISETCS MIPO-
BEPKA PEIICHUS 33J1a4 3K3aMECHATOPOM M BBICTABIISIETCS OLIEHKA, COTJIACHO METO-
JINKH BBICTABIICHUS OLICHKH ITPU MPOBEICHUM ITPOMEKYTOUYHOU aTTECTALINU.

Pemenne npukiagHbIX 3a/1a4 OCYIIECTBIISETCS, JIMOO TIPU TOMOIIHA KOMITh-
IOTEPHOU CHCTEMBI TECTUPOBAHMS, JTMOO C MCIOJIb30BAHMEM BBIJIAHHBIX 3a/1a4 Ha
OymakHOM HOocutele. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIASTCS IIPO-
BEpKa PEIICHUS 33J1a4 3K3aMECHATOPOM M BBICTABJISIETCS] OLIEHKA, COTJIACHO METO-
JINKH BBICTABJICHUS OLICHKH MTPU NPOBEICHUM IMTPOMEKYTOUYHOU aTTECTALIUU.

8 YYEBHO METOJIUYECKOE U HTH®OPMAIIMOHHOE
OBECIIEYEHUE JJUCIUIIJINHDBI)

8.1 IlepeyeHn y4eOHOI JIuTEPATYpPbl, HEOOXOAUMOI 1JIA OCBOEHUS NC-
HHUILTHHBI

Pricun, M. JI. OcHOBBI IporpaMmupoBanus Ha sizbike C++ : yueOHOe 1oco-
oue / M. JI. Peicun, M. B. Caprakos, O. B. MakeeBa. — Mocksa : PTY MUPDA,
2022. — 118 ¢. — Texkcr : aneKTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOINOTEUHAS CH-
crema. — URL: https://e.lanbook.com/book/239957 (mata oOpamieHus:
14.10.2022). — Pexxum mocTyma: i aBTOPH3. MOJb30BATEICH.

OcHOBBI MporpaMMHupOBaHus Ha s3bike C++ : yuebnoe mocodue / A. U. Jla-
BbLIOB, E. C. Kammuauna, U. JI. Cans, C. A. CrynakoB. — Owmck : OMI'YIIC, 2022.
— 86 c. — ISBN 978-5-949-41295-4. — Texkcrt : 2nmeKTpoHHBIH // JlaHb : 3mek-
TpoHHO-OMOMnoTeunas cucrema. — URL: https://e.lanbook.com/book/264491
(mata obpamenus: 14.10.2022). — Pexxum gocTyna: Ijis aBTOPHU3. MOJIb30BaTEICH.

CunbBamiko, C. A. OCHOBBI NPOrPaAMMUPOBAHUSI MUKPOKOHTPOJUIEPOB HA
C++ : yuebHoe nocodue / C. A. CunpBaiko. — OpenOypr : OI'Y, 2019. — 126 c.




— ISBN 978-5-7410-2398-3. — Tekcr : anekTpoHHbIH // JlaHb : 271eKTpOHHO-0U0-
muoteuHas cucrema. — URL: https://e.lanbook.com/book/160013 (mara oGparie-
Hus: 14.10.2022). — Pexxum goctymna: ajis aBTOpU3. M0JIb30BATEIEH.

8.2 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCTIOJIb3yeMbIX IMPH 0CY-
HIECTBJIEHUHN 00pa30BaTeJIbHOTO Mpolecca Mo AUCHHUIUINHE, BKIKYAs mepe-
YeHb JIMIEH3MOHHOI0 NMPOrpPaMMHOr0 olecle4YeHusi, pecypcoB HH(poOpMaLu-
OHHO-TEJIEKOMMYHHMKAIIMOHHOU ceTU «MHTEepHET», COBpEeMEHHBIX NpogeccHo-
HAJbHBIX 023 TaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

— KoncynpTHpOBaHHE OCPEICTBOM JIEKTPOHHBIN 1I04TH/Z00m/Discord.

— Oopasosatenbublii nopran BI'TY https://old.education.cchgeu.ru/

— Hcnonp3oBanue npe3eHTaui Ipy MPOBEACHUY JICKIINOHHBIX 3aHITHH.

— DnektponHast oudarorteka http://www.iprbookshop.ru/85987.html

— EnwmnHoe okHO noctyna k oOpa3oBaTenbHBIM pecypceam http://window.edu.ru/

— [lakeT npukIagHBIX MaTeMaTHYECKUX Tporpamm Scilab

— Cpena nmporpammupoBanuss CODESYS
https://owen.ru/product/codesys v3/documentation

— PykoBonctBo nons3oBarenst OwenLogic
https://owen.ru/product/programmnoe _obespechenie_owen_logic/software

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLIECCA
Komnrwrotepnsiii kinacc, JIabopaTopusi MUKPOIIPOIIECCOPHON TEXHUKU

10. METOAUYECKUE YKA3ZAHUA AJISA OBYYAIKOLIUXCS IO
OCBOEHMUIO JUCHUIIJIMHBI (MO1Y JIS1)

[To mucnummuae «IIporpaMMHas peaM3alus airOPUTMOB YIIPABIICHUS YH-
TAIOTCS JICKITMH, TTPOBOSATCS TaOOpaTOpHBIE pabOTHI.

OCHOBOW W3YyYCHUS TUCIUILINHBI ABJISIOTCS JICKIIMW, Ha KOTOPBIX M3Jara-
I0TCS HanOoJiee CYIIECTBEHHBIE U TPYIHBIE BOIIPOCHI, a TAKKE BOMPOCHI, HE HaIIIE]-
IMe OTPaKEHHS B yUeOHOM TuTeparype.

JlaGopaTopHbie pabOTHI BBHIMOIHSAIOTCS HA Ta0OPATOPHOM O00OPYIOBAaHUU B
COOTBETCTBHH C METOJMKAMH, TPUBEICHHBIMH B YKa3aHUSIX K BBITTOJIHCHHUIO pa0oT.

Bun yueOubIX

o JlesITebHOCTh CTYICHTA
3aHITUNA

Jlexuus Hamucanme koHCmekTa JEKIMiA: KPAaTKO, CXEMAaTU4YHO, MOCIEAOBATEIbHO
(UKCHpPOBATh OCHOBHBIC TTOJOXEHUS, BBIBOIBI, (POPMYITUPOBKH, 0000IIE-
HUS; IOMEYaTh BaKHbIE MBICIIH, BBIJICISTH KJIIOYEBBIE CIIOBA, TEpMUHBL. [Ipo-
BEpPKA TEPMUHOB, IIOHATHH C TIOMOIIBIO SHIUKIIONEIUH, CII0OBAPEH, CIIpaBOy-
HUKOB C BBIMHMCHIBAHWEM TOJKOBaHUH B TeTpajb. OO03HauUEHHE BOIPOCOB,
TEPMUHOB, MaTepraa, KOTOPbIE BBI3BIBAIOT TPYIHOCTH, TIOUCK OTBETOB B pe-
KOMeHayeMoi nuteparype. Ecinu camocTosTensHO HE yaaeTcs pa3ooparhes
B Marepuaie, HeoOX0IuMo cPopMyIMpOBaTh BOIPOC U 3a/1aTh MPETO1aBa-
TEJIO HA JICKIIMU WJIM HA MPAKTUYECKOM 3aHSITHH.

Jlaboparopuas pa- |JlabopaTopHbie pabOTHI MTO3BOJIIIOT HAYYHTHCS NMPUMEHSITh TEOPETUICCKUE

6oTa 3HAHMS, MOJIYYCHHbBIC Ha JICKI[MH MPHU PEIICHUH KOHKPETHBIX 3a1a4. UT0oObI
HanboJIee PalMoOHALHO U MOJHO MCIOJIb30BaTh BCE BO3MOXKHOCTH Jlabopa-
TOPHBIX UIs TIOATOTOBKHA K HUM HEOOXOJMMO: CIIEAyeT pa3o0paTh JEKIIUIO
10 COOTBETCTBYIOIICH TEME, O3HAKOMHUTCS C COOTBETCTBYIOLIMM PA3IeIOM



https://old.education.cchgeu.ru/
http://www.iprbookshop.ru/85987.html
http://window.edu.ru/
https://owen.ru/product/codesys_v3/documentation
https://owen.ru/product/programmnoe_obespechenie_owen_logic/software

ydeOHUKa, MpopadoTaTh MOTOTHUTEIBHYIO JTUTEPATypy W UCTOYHHKH, pe-
IIUTH 3a7a41 ¥ BBIITOJIHUTB IPYTrHe NUCbMEHHBIE 33 1aHUS.

CaMocTrogTeIbHas
pabota

CamocrosiTenpHas paboTa CTyIEHTOB CIIOCOOCTBYET ITyOOKOMY YCBOCHUS
yueOHOro Marepuana U pa3BUTHIO HABBIKOB caMooOpa3zoBaHusa. CamocTos-
TeJIbHAs paboTa MPEaIoIaraeT CIeayIONIIe COCTABISIONINE:

- paboTa ¢ TekcTaMH: y4eOHUKaMH, CIIPAaBOYHUKAMHU, JOTOJTHUTEIIBHON JIU-
TepaTypoi, a Takke MpopadboTKa KOHCTIEKTOB JICKITU;

- BBIIOJIHEHUE JJOMAIIIHUX 3aJIJaHUH U pacyeToB;

- paboTa HaJl TeMaMH TSl CAMOCTOSATEIBHOTO N3YYCHUS;

- yyacTHe B paboTe CTyIeHUECKUX HAyYHBIX KOH(GEPEHINH, OTUMITHA;

- IIOAI'OTOBKA K HpOMC)KYTOLIHOI\/’I aTTeCTaluu.

[Toaroroska k mpo-
MEXYTOYHOH aTTe-
CTaluu

T'oToBUTECS K HpOMC)KYTO‘-IHOfI arrectauuu CJICAyCeT CUCTCMAaTUYCCKU, B TC-
YeHUe BCEro ceMmectpa. MHTEHCHMBHas MOATOTOBKA JOJKHA HAdyaTbCs HE
MO3/IHEE, YEM 32 MECAL-TIONATOpPA 10 MPOMEKYTOYHOM aTTecTauuu. /JaHHbIe
nepe] 3a4eToM, 3K3aMEHOM, PK3aMEHOM TpH AHS 3¢ (deKTHUBHEE BCEro Hc-
I10JIb30BATH JJIA HOBTOPCHUSA M CUCTCMATHU3AallNN MaTCpHaJia.






