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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2020 - 2021
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ['OpHBIX MallMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Ipotokom ot 20 . Ne

3aB. kadeapoii AN Kousra

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii AL Kousra

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2022 - 2023
y4eOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHICCKIX

[Iporokomn ot 20 1. Ne

3aB. kadeapoii AL Konbra

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanmu B 2023 - 2024
y4eOHOM rojy Ha 3aceqanuu Kadeapbl ['OpHBIX MALIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadenpoit A.Jl. Konbra

Pabouas mporpamma nepecMoTpeHa, 00cyxeHa u ogodpenHa st peanm3anuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu kadeapsl ['OpHBIX MalIMH U TPAHCHOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit AL Kosbra

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanuszamnuu B 2025 - 2026
yu4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii AL Komsra




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOZYJI51)

Henpto  aucuMIiuMHbl — siBIsieTCs  (OPMUPOBAHHWE y  CTYACHTOB 3HAaHUH 1O
IpOrpaMMUPYEMbIM KOHTPOJUIEpaM, MPUMEHIEMbIM B aBTOMATU3UPOBAHHBIX ITPOU3BOICTBEHHBIX
mpoleccax TOPHBIX NPEANPUITHA U TEXHOJOTMYECKMX KOMIUIEKCaX, a TaKXKe YMEHUH uX
MCIIOJIb30BAHUS B POEKTHBIX PEIICHUSIX.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucummmza  [IporpaMMmupyeMble  KOHTpOJUIEPBI B CHCTEMax  aBTOMATH3ALMH
NPOM3BOJICTBEHHBIX  TPOLIECCOB  BXOJUT B  BapuUaTHUBHYI0 4YacTh Yy4eOHOro  IuUIaHa
00pa30oBaTebHON IPOrPaMMBbI.

Jns  u3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILINH/ IPAKTUK:

Hayuno-nccnenoBarenbckas padoTa

HNudopmatuka

I'mpponHeBMONIPUBOJ U TUAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

3nanus (YMEHHs, BIIAJICHUS), TOJYyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0UMBI JUIsl U3yUeHUS IUCHUILINH/TIPAKTHK:

[IpoexTrpoBaHue 31EKTPOOOOPYIOBAHUS U JIEKTPOCHA0XKEHUS TOPHBIX NPEeAPUATUI

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON paboThI

IlonroroBka k cade u cjada rocyapCTBEHHOTO SK3aMEeHa

CoBpeMeHHbIE CUCTEMBI ABTOMATU3aLMN Ha TOPHBIX NPEAIPUATUAX

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS
AUCHMILIMHBI (MOAYJISA) U INIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs
B pesynbrate ocBoeHMs AMCUUIUIMHBI (Moayisi) «lIporpamMmmupyeMble KOHTPOJUIEPHI B
cUCTeMaxX aBTOMATU3alMM IPOM3BOJCTBEHHBIX IPOLECCOBY OOydYarOUMMNCA JOJDKEH 00anaTh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:
CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETEHIINH
OIIK-7 ymeHueMm noib30BaThCsl KOMIIBIOTEPOM KaK CPEJCTBOM YIpaBIeHUS U 00pabOTKU
UH(POPMALIMOHHBIX MACCUBOB

3HaTh KOMITBIOTEPHYIO TEXHUKY
MIpOorpaMMHBIE CPeICTBa 00PaOOTKU MaCCUBOB JIAHHBIX

Ymerb KBAJIM(HUIMPOBAHHO IPUMEHITh KOMIIBIOTEPHYIO TEXHU-KY
MI0JIb30BAThCS MPOIPAMMHBIMH CPEICTBAMU

Bnagers KOMIIBIOTEPHBIMHU TEXHOJIOTUSIMH B c(hepe yrpaBiieHUs: 1 00paboTKH
MH(OPMALIMOHHBIX MACCHBOB

[1CK-10.4 cniocoGHOCTBIO ¥ TOTOBHOCTBIO CO3/1aBaTh U HKCIUTYaTUPOBATh CUCTEMBI
ABTOMATH3AIMH TEXHOJOTHUYECKUX MPOIIECCOB, MAIIMH M YCTAHOBOK TOPHOTO MTPOU3BO/ICTBA

3HaTb OCHOBHBIC OIIPCACIICHUA, TCPMHUHBI U ITIOHATHA CUCTCM aBTOMATHU3allUN
TEXHOJOTHYCCKUX IMMPOUCCCOB, MAallIMH U YCTAHOBOK I'OPHOTI'O IMPOU3BOACTBA
CITOCOOBI U CpCACTBA CO3AaHUA U BOIIPOCHI SKCITyaTallu CUCTEM
aBTOMaTU3all TCXHOJIOTMYCCKHUX NPOUCCCOB, MAIIIMH U YCTAHOBOK
TOpHOTrO MpOU3BOACTBA

YmeTh AKTUBHO CO3J1aBaTh U SKCILTYaTHUPOBATH CUCTCMbI CUCTCM aBTOMATU3 AN
TEXHOJIOTUYECKUX MPOIECCOB, MAIIMH U YCTAHOBOK TOPHOT'O TIPOM3BOJICTBA
BBIOMPATH CIIOCOOBI M CPEICTBA MOHUTOPUHTA TEXHHUYECKOTO COCTOSHUS
TOPHBIX MAIlIUH U 000pyI0BaHUs 715 UX 3(PPEKTUBHOM IKCIUTYaTaIIUN




Bnanets

CIOCOOHOCTBIO BEIOMPATH CLIOCOOBI M CPEJICTBAa MOHUTOPHUHTA TEXHUIECKOTO
COCTOSIHUS TOPHBIX MAIlIMH U 000pyIOBaHMS Ui UX dPPEKTUBHON

AKCILTyaTaluu
CIOCOOHOCTBIO  pa3pabaThIBaTh CUCTEMbI aBTOMATHU3ALUT
TEXHOJIOTUYECKHX MPOLECCOB, MAIIMH U YCTAHOBOK TOPHOTO MPOU3BOACTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)

OO01mas Tpy1I0eMKOCTb JUCIUILINHBI COCTaBIsIeT 3 3aueTHbIX enuHuI] 108 aka. yacoB, B TOM YHCIIC:
— KOHTaKTHas pabora — 43,5 akaj. 4acoB:

— ayauTopHas — 42 akaJ. 4acos;

— BHeaynuTopHas — 1,5 akaji. 4acoB

— caMmocTosTeIbHas padoTa — 64,5 akaj. 4acos;

®dopma aTTecTaluu - 3a4ET

AynutopHast ) =
o | KoHTaKTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. 4acax o Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) S . P Kon
= 3 © | caMocTOATENBFHOH |  ycrIeBaeMOCTH U
JUCLIATUINHBI 5 5= 6 . | KOMIIETeHIUH
@) . . 9 & paboThI TIPOMEKYTOYHOH
mal. | mpaxT. S
Tex. | o) Eaﬂ 5 g aTTeCTaluH
1. Tema 1
11 1.CBoGoHO
MPOTpaMMHUpyeMbIe
KoHTposuiepsl.  CTpykTypa.
DyHKIMOHABHAS cxema.
YHIL ITouck
OcHOBHbIE TIPUHIIMIIBI N
JIOTIOJTHUTEJIbHON
IIOCTPOCHUS. JBonuHas HEQOPMAIIHH [0 [Ipoxoxnenue
cucrema CHUCIICHUA. 4 ) 4 2 10 s aHpH0171 TeMe TECTOBOTO OIIK-7,
Ob6nactu MIPUMEHEHUSI. ﬂPa60Ta c ’ KoHTpOJIst Nel Ha TICK-10.4
OcHoBHbIE JIOTUYECKUE KOMITBIOTCDHO noprane MI'TY
(dhyHKIUH.. KombOunatmm P!
o TEXHUKOM.
JIOTUYECKHUX GbyHKIMT.
VYnpouienue JIOTHYECKUX
GyHKUM. IIpumepsr.
Juarpamma Kapraoxo Beiiua.
HWroro no pazgeny 4 2 10
2. Tema 2
2.1 KoHCTpYKIHS U TPHHITHIT
JIeHCTBUS CIIK.
IIpuHnunuansHas cxema
MHK-POKOMIIBIOTEPA.
CBo6osHO
MPOTPaMMHUPYEMBbIi
KoHTposiep ¢upmbl Pe-cTo [Touck
FPC 101. lentpanbHbl 010K JIOTIOTHUTEIHHON
CIK. 1I . [Ipoxoxnenne
. Ilpunoun pelcTBus “HPOPMALIUH T10 TCCTOBOLO OIK-7
LEHTPaIb-HOTO onoka.| 10 4 3 12 3aJJaHHOW TeMe. conTpots Ne2 Ha MCK 10’ 4
Hcnone3oBanne Beimonnenne o Tpane Ml_“TY '
MpOrpaMMHON TTaMsITH. MIPAKTHYECKOI P
IIporpammuposa-uue  CIIK. paboThL.
Cucrematusanuss IPUHATHA
peleHHUs. [Tosrannas
MO/JIeIb CO-3JaHUs
nporpammbel  ana CIIK.
S3bIKM  TPOTpaMMHPOBAHHUSA.
IIpumepsl.




Uroro mo pazneny

3. Tema 3

3.1 OO6mue JJIEMEHTEI
SI3BIKOB TIPOTPAMMHPOBAHUSI.
Pecypcol cBO0OOJTHO
PO-TPAMMHUPYEMBIX
KOHTPOJIIEPOB. Bxonneie
yCTpOIiCTBa, BBIXOJIHBIE
yCTpoiicTBa u
3allOMUHAIOIIEE yCTPOUCTBO.
DyHKIHIH.
DyYHKINO-HANBHBIC OJIOKH.

10

2/21

CamocrosTenbHOe
H3yueHHe yuyeOHOU
Y Hay4HOU
JUTEPATyPHI

IIpoxoxxnenue
TECTOBOTO
KOHTpOJISL Ha
noprtaie MI'TY Ne3

OIIK-7,
I1CK-10.4

Uroro mo pazneny

2/21

4, Tema 4

4.1 OYHKIIMOHATIBHBIC
OJI0K-arpaMMBbl. DIIEMEHThI
S3bIKa  TIPOTPaMMHUPOBAHHS
(YHKIIMOHATBHBIX
Omok-muarpamMM.  Komasmsr.
CTpyKTYpHU3HPOBaHHBIH
Tekct. OmepaTtopsl  sSI3BIKA
CTPYKTYpHU-3UPOBAHHOTO
Tekcta.  DYyHKIMOHAIBHBIC
61510ku U GYHKIMU

10

321

15

ITouck
JIOTIOJTHUTEIILHOM
HHPOPMAITHH.
BrinonHenue
MIPaKTUIECKUAX
pabot

IIpoxoxxnenue
TECTOBOTO
KOHTpoJst Ne4 Ha
nopraie MI'TY

OIIK-7,
[ICK-10.4

Hroro no pazneny

321

15

5. Tema 5

5.1 Jloruueckas
YIIPaBIICHUS.
KomO6unupoBaHHbie
JOTHYIECKHe olle-parnuH.
YcraHoBneHue (bpoHTOB.
IIpumepsl.

cucreMa

10

2/21

10

CamocrosTenbHOe
u3ydeHue yueOHoi
W1 Hay4HOU
JUTEPaTypbl

[Ipoxoxnenue
TECTOBOTO
KoHTpoIst No5 Ha
nopraine MI'TY

OIIK-7,
I1CK-10.4

HWroro no pazneny

2/21

10

6. Tema 6

6.1 Taiimepbl. CueT4uk.
TlocmenoBaTenbHBIE CHCTEMBL
YIpaBJICHHUS.
Kom-myHukanms.

10

8,5

Brimonaenne
MPAKTHUECKUX
pabot

[Ipoxoxnenue
TECTOBOTO
KOHTpOJs Ne6

OIIK-7,
[1CK-10.4

Wroro no pazneny

17,5

Hroro 3a CEMECTpP

28

14/611

55,5

3a4éT

HToro nmo gucLMIINHE

28

14/611

64,5

3a4eT

OIIK-7,IICK-
10.4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

O6paSOBaT€J'II>HI)I€ n I/IH(bOpMaHI/IOHHBIe TCXHOJIOT'MHN

B xome mnpoBeneHMs JCKIMOHHBIX 3aHSATUH  IMPEIYCMAaTPUBACTCS  HCIOJIb30BaHUE
COBPEMEHHOT'0 MYJIbTUMEIUIHHOT0 000pynoBaHUs (IIPOSKTOPOB, IEPCOHAIBLHBIX KOMITBIOTEPOB) /IS
Ooyiee YETKOrO0 M HAIJISIHOTO BOCHIPHSTUS ydeOHOro Matepuana. M3inokeHue JISKIMOHHOTO
Marepuaia  CONPOBOXKIAETCS  INpe3eHTanuedl  (JeMOHCTpamuedl  y4eOHBIX  MaTepHalioB,
NPE/ICTABICHHBIX B Pa3-JIMYHBIX 3HAKOBBIX CHCTEMaX, B T.4. HUIIOCTPATHUBHBIX, IpapHUCCKHX,
ayno- ¥ BUJICOMATEPHAIIOB).

[TpakTHueckoe 3aHATHE TPOBOAUTCS B (JOPME MPE3CHTALINY C TIPE/ICTABICHUEM PE3YJIbTaTOB
HPOEKTHOH JEITEIIFHOCTH C HCIIOIb30BaHUEM CIICUATM3HPOBAHHBIX TPOTPAMMHBIX CPE.

B xozme mpoBeneHMs BCeX MNPAKTHYSCKUX 3aHATHI TMPEIyCMAaTPUBACTCS HCIIOJIb30BAHUE
CPE/ICTB BBIYMCIUTEIBHON TEXHUKH IPH BBHITOJHEHUH WHAWBUAYAIBHBIX 33/IaHHH U KOHTPOJIBHOM
paboThl; MCIOIB30BAHUE JICKTPOHHOTO JIEMOHCTPALMOHHOTO MaTepHaia 10 TeMaM, TPEOYIOIIUM
WUTIOCTpAIK paboThl mporpaMMHbIX mpoaykros: FluidSimH, MS Word, MS Excel, MS Power
Point;

B mporuecce npernogaBanusi TUCHUILUTMHBI UCTIONIB3YIOTCSl TEXHUUECKHE CPEICTBA O0YYEHUS
(mumakTryeckuit cren pupmel FESTO)

Texyumii, MPOMEKYTOYHBI KOHTPOJIb MPOBOJMUTCS TECTUPOBAHUEM Ha 0Opa30BaTEIbHOM
nopraine MI'TVY ¢ 00s13aTennbHBIM 00CYKIEHUEM BBIIIOJHEHUS IPAKTUUECKOI0 3aaHHUS.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. TIporpamMmupyembie KOHTpoJutepbl: Yueonoe mocobue / Urnarees B.B., Kobepcu U.C.,
CrupugonoB  O.b. - Pocros-Ha-/lony:U3natenscteo  IO®DY, 2016. - 137 c.: ISBN
978-5-9275-1976-7. - Tekcr : anextponnsbiii. - URL: https://znanium.com/catalog/product/989934
(mata ooparmenus: 18.09.2020). — Pexxum qocTyma: mo momucKe.

2. Aunpees, C. M. AnmapartHsie cpeicTBa U MPOrpaMMHOE 00eCIIedeHNe MPOMBIIUICHHBIX
koHTpoiuiepoB SIMATIC S7 : yuebnoe mocodue / C. M. AunpeeB, M. 10. Ps6uun-xoB, E. C.
Ps6unkoBa ; MI'TY. - Marauroropcek : [MI'TY], 2017. - 231 c. : wi., cxemsl, Tabm., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/151427
8/3447 .pdf&view=true (mara obpamienus: 04.10.2019). - MakpooObeKT. - TeKCT : 37eKTPOHHBIMH. -
ISBN 978-5-9967-0940-3. - imeeTcst me4aTHBIN aHAJIOT.

0) lomotHuTeILHASI TUTEPaTypa:

1. Xwspun, M. B. AmnmapatHoe u mporpamMmHOe oOOecleYeHHue YIpPaBICHU
TCXHOJIOTUYC-CKUMU  TIPOLCCCaAMU. PaSI[eJIBII ABTOMaTI/I3I/IpOBaHHBIC CUCTCMbI  YIIPABJICHHUA
npennpus-tueM. [IpuMeHneHue cereil BO B3pbIBOONACHBIX 30HAX. AIMMAapaTHbIE U MPOrpaMMHBIE
CpeACTBa MPOrPaMMHUPYEMbIX KOHTPOJIJIEPOB : y4eOHO-METOJUUECKOE ITOCo0He



/ M. B. XuBpun. — MockBa : MUCUC, 2015. — 95 c. — Texkct : snexkrponHslii // JlaHp :
9JIeK-TpOHHO-OnOmuoreunass cucrema. — URL: https://e.lanbook.com/book/116790 (mara
00-pamienus: 18.09.2020). — Pexxum octyna: 1jsi aBTOPU3. OJIb30BaTENICH.

2. Humos, O. B. IIporpammupyembple KOHTPOJJIEPHl B CHCTEMax IPOMBIIUICHHON
aBToma-Tu3auuu : yueOnuk / O. B. Illumos. — Mocksa : UHOPA-M, 2020. — 365 c. — (Bsicmiee
obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-011205-3. - Tekct : snektpon-ubid. - URL:
https://znanium.com/catalog/product/1057224 (nara ob6pamenus: 18.09.2020). — Pexum moctymna:
10 TTO/IITUCKE.

3. lumios, O. B. TexHu4yeckue cpecTBa aBTOMATHU3AIUY U YIIPABJICHUS © Y9eOHOE TT0Cco-0ne
/ O. B. IllumoB. — Mocksa : UH®PA-M, 2021. — 396 c. + Jlon. marepuajbl [DICKTPOHHBIH
pecypc]. — (Boicmiee oOpa3oBanme: bakamaBpuat). - ISBN 978-5-16-010325-9. - Texkct :
snektpounsii. - URL: https://znanium.com/catalog/product/1157118 (mara oOpamicHus:
18.09.2020). — Pesxum JtocTyrma: 1Mo moImicKe.

B) Meroauyeckue ykasaHus:

AnpnpeeB, C. M. KoOMIUIEKCHI TEXHHUYECKHUX CpEACTB B CHCTEMaX aBTOMAaTHYECKOTO
ynpaeienusi. KypcoBast padota : yueOHoe mocobue / C. M. Anzpees. - Maruutoropck : MI'TY,
2013. - 1 omextpon. ont. guck (CD-ROM). - 3arn. ¢ turya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=919.pdf&show=dcatalogues/1/1118907/
919.pdf&view=true (mara ob6pamuenus: 04.10.2019). - MakpooObekT. - TeKCT : 3IEKTPOHHBIHA. -
Ceenenus noctynHbl Takke Ha CD-ROM.

Annpees, C. M. IIporpammupoBanue MHUKpOINpPOLECCOpHbIX KOoHTposuiepoB SIMATIK S7
300/400. JlabopatopHbIii IpakTUKyM : yuebHoe mocobue / C. M. Aunapees, M. 0. Psa6uukos, T. I'.
CyxonocoBa ; MI'TVY. - Maraurtoropck : MI'TV, 2016. - 13J1eKTp0H ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664. pdf&show—dcatalogues/1/113135
1/2664.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : 3JEKTPOHHBIH. -
Caenenus noctviHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHuoe obecnieyeHue

Haunmenosanue [10 Ne norosopa Cpoxk neiicTBUS TULEH3UH
MS Windows 7
Professional(mmst J1-1227-18 o1 08.10.2018 11.10.2021
KnaCCOB_)
MS Office 2007 Ne 135 o 17.09.2007 Gecepoano
Professional
7Zip CcB000JTHO pacrpoctpansemoe [10 0ECCPOYHO
MathCAD v.15
Education University J-1662-13 ot 22.11.2013 OeccpodHo
Edition
MS Office Project Prof 1 199718 01 08.10.2018 11.10.2021
2013 (st K1accoB)




DJIEeKTPOHHBIC MTAKATHI
no gucturmuiuHe "Cetn |[1-903-13 ot 14.06.2013 OeccpouHo
OBM"

DNEeKTPOHHBIE MJIAKAThI
110 Kypcy

" ABTOMaTH3UPOBAHHBIE
cucremsl ynpasienus |/-903-13 or 14.06.2013 6eccpodHo
Ha OCHOBE
MHUKPOIPOIIECCOPHBIX
TEXHOJIOTH"

IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Hazsaunue xkypca CchlIKa

DnekTpoHHas 0a3za mepuoauueckux wu3ganuii East View
Information Services, OOO «MIBUC»

https://dlib.eastview.com/

ITonckosas cucrema Akagemus Google (Google Scholar) URL.: https://scholar.google.ru/

Wudopmanmonnas cucremMa - EamHOe OKHO jgocTtyma K
MH(pOPMALMOHHBIM pecypcam
9 MartepuajibHO-TeXHHYeCKoe ofecrevyeHne TUCIUTLIHHBI (MOTYJIs1)

URL: http://window.edu.ru/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

JlexunoHHasg ayautopus MynpTHMEIUKHBIE CPEICTBA  XPAaHEHMs, Iepefadyd U
npecTaBiIeHns MH()OpMAIUK, TPOEKTOPHI ISl BOCTIPUATHS JIEKLIHOHHOTO MaTepuaa

JlaGoparopus cucTeM yIpaBiIeHUs THAPABINYECKUMU NTpUBoaMu CTEH/IbI IO CIEAIIEMY U
IPONOPLHUOHATIBHOMY THAPOIIPUBOY — 2 IIT.

JlaGoparopuss MOJAETUpPOBAaHUS U aBTOMAaTU3alMU mpoueccoB U MamuH CTeHa 1o
PETYJINPYEMOMY JIEKTPONIPUBOLY

AymuTopus Ui caMoCTOsITeNnbHOU paboT [lepcoHanbHBIE KOMIBIOTEPHI ¢ makeTtoM MS
Office, FluidSim ¢ Beixomom B HWHTepHET W ¢ [JOCTYIOM B  DJCKTPOHHYIO
nH()OPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

IMPUJIOKEHUE 1
YueOHo-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON padoThl

AynutopHas caMOCTOsITENIbHAs paboTa CTYACHTOB IIPE/IoiaraeT pelieHue KOHTPOJIbHBIX 3a7a49 Ha
MPAKTUYECKHUX 3aHSATHUSX.

[TpumepHBIe ayIUTOpHBIE KOHTPOJIbHBIE pPaboThl (AKP):

AKP Nel «Omnpenenenne Bpemenn ckanupoBanusi PLCy

-U3BectHO Bpemst oOHoBIIeHHUs BX010B = 300US 1 Bpemst o0HOBICHHS BhixooB= 100ns (Lus=1

MHUKPOCEKYH/Ia)
Tak. obmiee konmyectBo 1/0 Bpems o6HOBIACHK 300 + 100 = 400US



Bpewmst BbINOHEHUS KX 01 crienn(uIeckoil MHCTPYKIMH, U3 pyKOBOACTBa nosb3oBarens PLC:
LD - 2us

TMR - 4us
LD - 2us
OUT — 3us —

Pruye | rors © o

-OnpeneNuTh MOJHOE BPEMsI BBITIOJTHEHUS TIPOTPaMMBb!
-Eciiu  ckopocTh pemieHus 3amaud  BakKHA Kak MBI
UCTIOJIb3yeM TOJYYCHHOE BpeMsl Ui I[OBBIIICHUS
HaJIe)KHOCTH?

-CKOJIBKO SI3BIKOB TIPOTPaMMHUPOBAHUS TTPEyCMATPUBACT
cranaapt IEC61131-3.

-Kakue BBITOJIbI TTO3BOJISIET MTOTYYUTh BHEAPEHHE
cranmapta IEC61131-3.

-Uto mpencTaBiieHO HA TAaHHOM PUCYHKE?

-OCHOBHBIE TEPMHUHbI

OmnpeneneHre TEPMUHOB

DCS- DistributedControlSystem.

DESINA (DistributEdandStandardizedINstall Ationtechniqueformachinetools) - sto Toprosas mapka
CTaHJAPTHOW MHCTAUIAIIMOHHON TEXHUKH JUIS PACIPEICIICHHBIX CUCTEM YIPABICHHUS CTAHKAMH.
DTOT CTaHJAPT ONPECISAET MOJIHBINA CIEKTP TPEOOBaHUN K BO3MOKHBIM BapHAHTAM IOIKIIIOYCHUS
BCEX yCTaHABIMBAEMBIX KOMIOHEHTOB. CTaHIApT MO3BOJIIET CHU3UTh CTOMMOCTh 000pY/IOBaHHUS, &
TaKXe CHU3UTh 3aTPaThl HA MOHTAX U IMOJATOTOBKY TEXHHUYECKOM JJOKYMCHTAIUH.

HMI- Human-Machinelnterface. 3to PC-untepdeiic, mo3Bosiorinii ornepatopy KOHTPOJIHUPOBATH
nporiecc.

OLE - Object Linking and Embedding. Craunapt Microsoftaa 6aze OPCnporokouia.

OPC - OLEnns ynpasnenus npoueccamu. CTaHIapTHBINA MPOMBIIITIEHHBIA TPOTOKOJ IS
KOMMYHUKAaIUH.

PLC- ProgrammableLogicController. Hacto ucnonssyercst BMecte ¢ HMlunmu SCADA cuctemamu.
SCAD A - Supervisory Control .And Data Acquisition.|

AKP Ne2 «OcobGeHHOCTH MOCTPOSHUS TPOTpaMM»

- Kakue nannbie AenaeT 1OCTYIHBIMU oniepariuonHas cuctema PLC?
» Ilepudepuiinbie BX0/bI U BHIXObI
» OO0Opa3 mporiecca Ha BX0J[aX M BBIXO/1aX
*  Mepxkepsl
» Taiimepsl
e CuyeTyuKH

- Yro BrmrovaeT McnonmHsaeMbli KOJ IPOrpaMMBbl
ocHOBHOI1 nnporpammsl (OB1).
noanporpamm (Subroutine)
nporpamm o0paboTkH mpepbiBanuii (Interrupt)

— CKOJBKO CUMBOJIOB MOXET COJIEP)KaTh KOPOTKUH KOMMEHTApUI COAEPKUT (10 36
CHMBOJIOB).
Co3aatb HOBBIH TpoekT B BSTEP 7-Micro/WIN32 (ynpasieHue BXOAaMu-BbIX0JaMK). YKa3aTh
OCHOBHBIC IIary!



-~ Hwmeercs nsa Beikmrouarens (toggleswitches).

Korma onuH B3 HUX BKIIOYAKOT, TO ABUTATENh IO 0 QO 1
BKrounrcs. [Ipepnaraercs ase nuHumn * *
nuarpaMmbl. [loueMy nipu nociaenoBaTeIbHOM - | |___________( )___

Briatouenue 10.0 a zarem 10.1 nBurarenn
pabortathb He Oyner. «CHHIPOM TBOWHOMN

KaTymku?» Kak ckoppekTupoBars nmporpamMmy? IO 1 QO 1

e

Pemenue: I{] . 0 Q{] ] 1

- Kak BBITPY3UTH MPOEKT U3 KOHTPOJILIepa U
COXPaHUTh B MaMSITH KOMIIbIOTEpa?
- Kak cnenarp ouncTKY MaMsITi PU U3MEHEHUH MTPOTPaMMBbI?

AKP Ne3 «TexHuueckue cpecTBa cucteM ynpasienus ¢ PLCy
- Kakas norndeckas pyHKIMS peanu3oBaHa Ha cxeme?

ETL Nporpamma Penerinan cxema
Whka nurarma T
B 11.0 Cocroanwe | 1.0 =1 * H.O. xoWTaxT
B 114 Cocroanve 1 1.1 =1 H.O, konTakT
= Q4.0 Cocroanwe Q4.0 =1 /| Karywsa ‘

‘ M300paKeHne JaMKHYTOrO KOHTAKTa [




Wiina nutamn — e
A 11.0 Cocrosmme 1100 | 6 wouranr
AN 114 S LH.E.W
- Q40 CocTornwel 4.0=0 / Karymsa
—
WkHa nuTasm1a —T—T—
o 11.0 Cocroanue | 1.0=1 " Cocronnme | 1.1=0
H.O. vosTaxr \ H.O. donTart
o] 111
= Q4.0 CrarycQ 4.0 =1 Katywxa

WuHa ——
o 11.0 CocToarue 11.0=0 Ho \
KOHTaKT
ON 11.4 CocToRHke | 1.1 =1 ?‘ Ha.
KOHTaKT
= Q4.0 CocToAHHe Q 4.0=1 / | Karyuxa




STL Nporpamma Penenxan cxema

A 11.0 Wuka ——@—
= Q4.0 NUTaHKA
\ 110

Auarpamma COCTOSHWH CUrHanoB

L] 1

11.0 0

S / Q4.0
Q4.0 J L | Kawwxal

T

®

0O -

#0R Logics. Norvyeckan oyHKLKHA Mok miodaiowe:s 1A
Network 1 Network Title
[ Network Comment

0.0 10,1 (0.0
| | |
| |+ —TC )
10.0 0.1
| | |
| /| |
STL MNporpamma Penennan cxema
LWnka nuTanmua 1' ?
I
X 11.0 Koutaxt 1 1.0 \| ? =
I |
X 1.1 Konraxr | 1.1 "lﬁ'j‘"
Q4.0
= Q4.0 KaTywka z]
————e

— PazpaboraTh cucteMy ynpaBlieHUs AJIs CIEIYIOIIEro Mpumepa:

[Ipu HaXkaTUM HA KHOMKY JOJDKHA BKIIOYUTHCS] CUTHAIU3AINS (3yMMED, CUPEHa).

2. Jlamma, KOTOpasi CBETUTCS B ICXOJHOM COCTOSIHHH, JOJDKHA TTOTaCHYTh IIPH HAXKaTHH Ha
KHOIIKY.

Jlamna oymkHa rOpeTh 0 TeX MOop. MOKa BKIIOYEHA KHOIIKA.

[Ipu kpaTKOBpEeMEHHOM Ha)XaTHH Ha KHOTIKY JIaMIIa I0JDKHA TOPETh.

=

Hw

- PaccmoTpuMm JUIMHHBIN KOHBEHEp MpoxXoasiie mo Beeil padprke u MMEIoLHii
MHOTOYHUCJICHHBIC TAaTYMKNA OOHApYKeHUS Ae(eKTa BhITycKaeMoro (pabpukoi mpoayKra.
JIro60li akTHBU3UPOBAHHBIN JATUYMK OCTAHABIMBAET KOHBelep. Pesynbrar — koHBeiiep
Oospiie cTout yeM pabotaet. Kak yaydmuTs cuctemMy yrpasiaeHus kouseiiepom? Benp, B
KOHIIE KOHIIOB, IJIOXOH MPOIYKT XYK€, YeM HUKaKOU MPOIYKT).

— PazpaboraTh cxeMy BKJIIOUEHHUS B pabOTy ABUTATENs U OTKIIOYEHUS €r0 MOCPEACTBOM 2
MI'HOBEHHBIX KHOIIOK.



CamodnokKpoBka [camonogrear) - DL
Network 1 MNetwork Title

M ebwork. Corrment

10.0 10.1 Lo

—
_IE!D.DI_

| Camofinokuposka [camonoaxear) - OC
Network 1 MNetwork Title

e
L

Metwork Comment

I0.0— iy AND = Q0.0
(0.0=

10,1 =

| stop cucTema Ges Ycnosua Ge30NacHOCTI
Metwork 1 Metwark Title

| Mebwork. Cornment

Start=C10:10.0 Stopp=CM:10.1 M otor=CFFE0.0

—

Motor=0FF:Q0.0

_|

Symbaol Address Comment

katar 20.0 Zapusk_mator

Shart 10.0 start_motor

Stopp 10.1 knopka stop matar

— Uewm otnmyaeTcs peneiHbIi BbIX0 OT Iu(poBoro?.
Peneitnblii 3TO TaM. I/ie CTOUT pelie, MHOT'/Ia €r0 Ha3bIBAIOT 'CyXUM KOHTAKTOM' ITOCKOJIBKY
KOHTAKTBI PeJie He UMEIOT JIEKTPpUUECKON CBsI3u co cxemamu camoro PLC. Peneiinbie
BBIXO/Ibl YCIIOBHO IPOTHBOIIOCTABIISIOTCS "TPaH3UCTOPHBIM", TO €CTh I1OJYIIPOBOAHUKOBOMY
KOHTaKTY, KOTOPBIA UMEET 3JEKTPUUECKYIO CBSA3b CO CXeMaMU KOHTPOILIEpA.
Hudposoii (B cmeicie digital) 0ObIYHO MPOTHBOMOCTABISETCS aHAJIOTOBOMY U 0003HaYaeT
HEKOTOPBINA OTACIbHBIN €AMHUYHBIA KOHTAKT, BKJIIOYEHHBIN B KaKyIO-HUOY b TPYIITY



KOHTAKTOB, 0OBIUHO § 10 KOJIMYECTBY OUT B Oaifte. B oTiindne oT aHAIOTOBOTO, N3MEHEHHS
HalpsDKEHUs Ha TAKOM KOHTAKTE UMEIOT J]Ba OCHOBHBIX 3HAYCHHUS, YCIOBHO
cootBercTByonmX 1 u 0. I[ToaToMy I POBOH BBIXO] MOKET UMETh KaK pPelICHHBIH, TaK U
TPaH3UCTOPHBIN KOHTAKT, & CAMO MOHATHE HECKOJIBKO a0CTParupoBaHo OT
AIEKTPOCXEMATUKU.

LudpoBbiMu ii.NiaHATOrOBEIMU OBIBAIOT KaK BBIXOJIbI TAK M BX|OJIbl. A PEJICHHBIMU H
TPaH3UCTOPHBIMH TOJILKO BBIXOJBI.

Uro ciyuutces, ecnu Bxoasl 10.0 u 10.1 06a BKiIrO9aroTCs B TO e camoe Bpemsi? Beixon
QO.0Osetwu reset? UtoObl OTBETUTH Ha 3TOT BOIIPOC, MBI JIOJDKHBI IYMAaTh O
MOCJIeI0BAaTEIbHOCTH TIpocMOoTpa, laddersceraa npocmarpuBaeTcsi CBepXy JOHU3Y, CIIeBa
HarpaBo. [lepBas Benis B mpocMoTpe - cMoTpeTh Ha Bxobl. 10.0 u 10.1 ob6a dpusndecku
BKJIFOUCHBI. 3aTeM PICBBINONHSACT mporpammy. Haunnas ¢ BepxHero jgeBoro, Bxoj 10.0 BepeH,
03TOMY, OH jJoipkeH yecranoBuTh Q0.0. 3aTeM mpocMOTp HIET B CIEAYIOUIYIO BETKY, U TaK
kak Bxox 10.1 BepeH, uro oH mo.JpkeH nepezarpy3utb Q0.0. To ects, copocuts QO.0.
[TosToMy B mOCIIEHEH YacTH MPOCMOTpPa, KOraa PiCOOHOBIISIET BBIXOI, OH OyIeT
noiepxkuBath otkiroueHre Q0.0 (To ecth copoc (reset) Q0.0).

AKP Ne4 «Tumsl JaHHBIX)

BOOL
BYTE
WORD
DWORD

[CHAR

C kakuMH THIIAaMH JJaHHBIX MOTYT paboTath KoHTposuiepsl SIMATICS7?

JaxHsie 3T0r0 THIIA 4BJIAF0TCE KoMOuHatmamy outoe. Ot 1 6ura (T BOOL) 70 32 6uroe (DWORD).

JanHsle 3TOr0 THIA 3aHNMa0T POBHO OJMH CMMBON 13 Habopa cumeonoe ASCIL

INT
DINT
REAL

S5TIME
TIME
DATE

TIME_OF_DAY

O™ JaHHEBIe JOCTYTIHEL 414 00paboTKN YMCITOBEIX BEMHNH (HapyMep. A4 pacieTa apu(MeTHHeCKIX BEIPAKeHMIT

Jlansie 3TOr0 THITA MPEACTARNIAROT PAINHHEIE 3HaYeHNs Bpenenn 1 aatel BHvTpu STEP 7 (Hanpumep, utobs! vera
TaTy MM BEECTH 3HAYEHHeE BpeMeHH 14 TaliMepa).

KaxkoBsl Tume! jaHabIX a3bika STEP-7&



3NeMeHTapHbIe « Burossie Tuns! nanreix (BOOL, BYTE, WORD, DWORD, CHAR)

5 mgéqg::;au + MaTemaTnyecome Tvnb! AanHeix (INT, DINT, REAL)
+Bpenenrsre Tuns! (SSTIME, TIME, DATE, TIME_OF_DAY)
Cnoxebie TR AaHHBIX « Oata w epemn (DATE_AND_TIME)
(Gonbwe, yem 32 6ura) » Maccus (ARRAY)
' « CTpyxTypa (STRUCT)
« Ctpoka (STRING)

Thnbi AaHKbIX, OnpeaeieHHble

nonbs3oparenem
_(Gonbwe, yem320ura)

- Kaxossl popmarsr 16-6uToBBIX yrcen?

PG CPU

it i 2 §

i e [o]ofofofofof4]o]t]ofof1fo[1]1]o]
E:mm\
mowena/ 574 43 SR A W0 L8R & S8 B e
o/ojojojojo/o|1/o|o|1|o|1|o|c|o0
INTEGER 396 | —
266 + 2+ 0= 29

OTp S, 09 12 %N 87 ¢ 8 3 & 200

"] [aTaTa[a]aTaT1To o4 1o o]0 [1]1]
B 413 28 27 2403 22

E l 256+ 128 + 16+8+ 4 =412

-(412+1)=-413

—_ - - - - —

®opmatsl 32-OMTOBBIX YHCen?



+296

olo/o/olololojo/ololololololo]0

0 D38 A WP DY Y YYEYYY VY 2 Readli ¥ . Gk &0 B 9.0
ololo/ojojlolo/1lolol1|ol1fololo
28 2% 2
Integer (32 Bit) = 266 + 32+ 8= 29%

|l REAL > OBuywit hopmar ana uncna real = (3uax) « (1.f) « (2¢127)
+0.75 3nakwncna
unn real e= JxcnomenTa (8 6ur) f= MamTicea (23 6ur)
*715E1 | r 4 1T 4
N BV J AN TA SN 2NN BT E Y YUY ES 1T Y Y &2
[o]o]a]1]1]1]1]1]o[1]o]o]o]o]o]o]o]o]o]0]o]o]o]o]o]o]o]o]0]0]0]0

27 2625 24 2922 2" 22 21232324

L

J !

Uncnoreal=+15+2 "% 2075
]

'

L

2.

>

-

CDOpMaTBI, KOTOPBIC MOT'YT OBITh IpeACTaBJICHBI C ITIOMOIIBIO JAHHBIX pastquﬁ I[J'II/IHBI?

Ttﬂ]] H | Pasmep | BosMokHBIE JHana30H H NPeICTABIEHHE IIpuMmep
ONHCAHHE B (popmaThI THCET
OHTAX (0T MHHHMAJIBHOIO 10
MAKCHMAILHOT 0 3HAYIEHHH)
BOOL (Gur1) 1 Eymer TekeT TRUE/FALSE TRUE
BYTE (Gaii1) 8 IlTecTHaOmaTHPHIH | 0T B#16#0 1o B#164#FF B#16#10
0@ THCIo byte#16#10
WORD (c1or0) | 16 JIBOHYHOE THCTIO o1 2#0 Jo 2#0001_0000_0000_0000
2#1111 1111 1111 1111
IITecTHAOUATH- 0T W#16#0 1o W#16HFFFF WH#16#1000
PHHHOE THCIO word16#1000
BCD oT C#0 10 (999 C#998
JecarHaHoe 4aeno | 0T B#(0.0) mo B#(255.255) B#(10.20)
@3 3HaKa byte#(10.20)
DWORD 32 JIBOHTHOE THCIIO 0T 2#0 1o 2#1000_0001_0001_1000_
(oBoHHOE 2#1111 1111 1111 1111 1011 1011 0111 1111
CIIOBO) 1111 1111 1111 1111
IlTecTHannara- DW#16#00A2 1234
PHUHOE THCIIO o1 DW#16#0000_0000 o dword#16#00A2_ 1234
DW#16#FFFF_FFFF
JecATHIHOS THCIO B#(1.14.100.120)
ez 3HaKa o1 B#(0.0.0.0) 10 byte#(1.14.100.120)
B#(255.255.255.255)
INT (memoe | 16 JlecATHIHOS THCTIO 0T —32768 mo 32767 24
THCIO) €O 3HAKOM
DINT 32 JecaTHIHOR THCI0 | 0T L#-2147483648 1o L#-111
(oBOHHO® CO 3HAKOM 1#2147483647
Le10e THCIO)
REAT (umcmoc | 32 IEEE Bepxnad rpaHnmna: +3.402823e+38 | 1.268467et+11
IIABATOIISH YHCIIO C HiaHat rpagHna: £1.175495e-38
TOTKOH) TJaBaroIlel ToukoH
CHAR 8 CHMBOII ASCII 'AVBH T C
(cHMBOT)

Cosznath Ta0MIy U3 4 MPOU3BOJBHBIX 3HAYCHHUI HaUMHAOIINXCS ¢ aapeca VW100!




| Table iz 4 proizvolnih znadeni| 7, 3, 18, 25 nadinaja s YWwW12

Metwork 1

Metwark, Title

| JarpysuTs MaKkCHMMansHE0 AaKHY Tatnuub

I
LD

SHO .1
MOVY +4, VW10
Metwork 2
|
LD SHO .1
ATT +7. VW10
AENOD
ATT +3, WW10
AENO
ATT +15, WWin
AENO
ATT +25, VW10

- Ilepememnienue nqaHHBIX!

58

SMO0.0
——EN

MOV_B
SM0.0

ENO |— —EN

OuUT — MB5 5 —IN

MOV_B

OuUT — MB5

ENO—

LD SMO0.0
MOVB 5, MB5

puMepb
nepeaaun

MOVB 5MB5
MOVB 16#EFMBS
MOVW VWO0,MW10
MOVD VDOMDO
MOVR VDO,MDO

//8-6uTHaA KoHCTaHTa (uenoe)
//6anT 8 16-pu4HOM hopmare

/Mepemeuwiexne cnosa

/MepemeLyeHue ABOIHOroO Cnosa
/MepemewjeHne BeWECTBEHHOro Yucna

AKP Ne5 «Mepkepsl. BHyTpenHee pene»

- Haunbosee yacTo npuMeHsieMble crielUAJIbHbIEe MepPKepbl!

SMO.0 - buTt. ycTaHOBJIEeHHBIH Bceraa.
SMO.1 - BUT MHULIMAJIM3ANH - TOJBKO B lIePBOM padoyeM LHUKJIe.
SMO0.4 - T'enepaTop UMIYJILCOB MHHYThI
SMO.5 - I'enepaTop umnybcoB 1 cekynaa (SMO.5 TakroBblit Mepkep - ummyabc ONna 0.5¢ n

OFFna 0.5s. 1. e ncnosab3yercsi kak 2Hzreneparop uMmyJibcoB.

SMO0.6 - D10 OUT U3MEHEHUS COCTOSAHUA B KAKIOM LHUKJIE

- IIporpamma Ha sa3pike LDR



| [pOrpartaa c YSEAMMEHHEM BXOGHENX YCIDEHA,

Network 1 Ecnm 100w 10,2 zarkHyTel M Exon 103 3amkHyT, To BHYTpeHHE: pene MO0 akTUBMpyETCA
10.0 0.1 0.0

— )
_|ID.2I_

Metwork 2 Ecnuexon 103 akTHEMPYETCA, TO BCTE BEIMOGHON CHMHAaN © Beona B0.0.
0.0 0.3 oo

— —

- 3apaua. [Tycts Bxox 10.0 H Bxox 10.2 - 370 curHais! OT GOTOAIEKTPUUECKUX JATYUKOB,
KOTOpBIE (PUKCUPYIOT HAJIMUWE YeIOBEeKa (MIIM aBTOMOOWIIS), TPUOIIIKAIOMIETOCS HITH
ynanistonierocs mo ooe ctoponsl 6apnepa, Bxoz 10.0 - ¢ onHoit cropons! u Bxon 10.2 - ¢
npyroi. Bxon 10.1 - pa3peraroiuii BX0J 1711 3aI1yCKa CUCTEMBI.

Ecnu Bxoa 10.0 unum Bxox 10.2 u Bxox 10.1 akTuBHpYIOTCS, TO BBIXOJ €CTh C BHYTPEHHETO pelie
MO0.0. DTOT BBIXOJI 3aKPHIBAET BHYTPEHHUE BXO/HBIE KOHTAKTHI peiie, u eciu Bxo 10.3 (Hanpumep,
JATYMK TOJOKEHHSI - KOHIIEBOM BBIKIIIOYATENh) PUKCUPYET, YTO Oapbep 3aKPHIT, TO aKTUBHPYETCS
BeixoJ1 Q0.0. m MoTop mogHuMaet 6apbep. Ecnu natunk (koH1eBoit Beikitoyarens 10.3) onpenenser,
4T0 O6aphep y:Ke OTKPBIT, TO YETOBEK WM MallliHa MOTYT UATH. Uepe3 KopoTkoe BpeMst 0apbep
3aKpBIBACTCS.

- Kak 3agaTs 0yJjeBy koHcTanTy 0 niau 1 Ha sisbike LAD?
Network 2 : Koscrasra 0

‘ M0.0 M0.0 M0.0

‘ | | /1

.
—

Network 3 : Korcramra 1

MO.1 MO.1

—_—
—

— 3amaua.
Ha Bxon 10.1 moctynaer kpatkwuii curnan. Axtusupyetcs Berxoa Q0.1. Ha Bxox 10.1 cHoBa
nocrymnaet kpaTkuii curaan. Ho akrusupyercs Beixon Q0.2. Jlanee 3anoBo Ha Bxo7 10.1
noctynaet kpaTkuil curnan. Axtusupyercs Boixo Q0.1.Cka3ats TouHee - TpUrrep co
CYETHBIM BXOJIOM WJIM MHAUYE JAEUTENb Ha 2.
Peanusyercs 3T0 myTeM aHaJIn3a TEKYIIETO COCTOSIHUS M YCTaHOBKH (MM cOpoca) Io60ro
IPOTrPaMMHO JOCTYITHOTO OMTa cpasy Mocie TOro, Kak MOCTYIHUII BXOJAHOW UMIYNIbC. DTO IpU
YCIIOBHH, YTO BpeMs pabOThI IPOrpaMMbl MEHBIIIE, YeM MHTEPBaJl IOCTYIUICHUS BXOAHBIX
UMIYJbCOB. IMEHHO Ha OCHOBaHMHM TEKYIIETO COCTOSIHUSA ATOr0 OUTa U MPUHUMAETCSl pelleHue, Ha
KaKOM M3 BBIX0/I0B ()OPMHPOBATH CUTHAJL.

- HMwmeertcs mu MeTOA MOACYETA YMCIIA TPOTrpaMMHBIX IUKIIOB B PLCu ucnonbs3oBanus



uHpopManuy, "B KaKOM LUKJIE IPOrpaMMbl Mbl Haxoaumcs " BHymu nporpammsl PLC?
Network 1

LD SMO0.1

MOVW 0,VW1000

Network 2

LD SMO0.6

EU

LD SMO0.6

ED

OLD

INCW VW1000

Network 1 YcranasnmuBaet cuérunk B 0, eciin PLC nepexoaut B peskum RUN.
Network 2 ysenmuuuaer VW1000, eciii OJI0KHUTEIBHBIN WA OTPULATENBHBIN Kpaii
UMITYJIbCA IPUXOAUT OT

SMO.6.

KakoBo ocHOBHOe pa3jinuue Me:xx1y Bxogom u BcroMorarejibHbIMU KOHTAKTAMH
-MepkepaMu?

Bxo/1HbIe KOHTAKTBI COOTBETCTBYIOT (PM3MUECKUM yCTPOUCTBAM, KOTOPBIE HAXOASITCS BO
BHEITHEH [IEeMH WJIK HEMOCPEJICTBEHHO B MPOIIecce Uit 00paTHOU CBS3H. MEpKepHI - 3TO
MecTa MaMsATH, XpaHs;IIue MPOMEKYTOUHBIE JIOTHUECKUE Pe3yIbTaThl, U OHU HE COSAMHEHBI C
(UBHYECKUMU yCTPOHCTBAMHU.

Kakmue B kouTpoJsuiepe S7-200 Mmepkepbl COXPAHSIOT COCTOSIHHUE MOCJI€ BBIKJIIOYEeHHS
nuTanus?

S7-200 nmo3BoMseT ONpeNeNUTh aMATh, KOTOPasi COXPAHIETCs TPH IOTepe MUTaHus. MOKHO
BBIOpATh 00JIACTH MAaMATH, KOTOPYIO HEOOX0IUMO ObLI0 OBl Oydepu3oBaTh MpH MOTEPe MUTAHUS,
OTIPENIENUTH JIMANa30HbI aJPecoB, KOTOPHIE JOKHBI OBITH COXPaHIEMBIMH, B 00JIACTAX MaMATH M.
[To ymomyanuto nepseie 14 6aiiToB 6uTOBOM (M) MaMATH HE COXPAHSIOTCSL.

KaxkoBa poab cnenmnajibHoro mepkepa SM0.2?

AKP Ne6 «Taiimepni»

Tabuauua raiitMmepoB

Tum Taiimepa | PaspemieHue B | MakcuMmansHOE Howmep Taiimepa
MHTTHCEKYHIAX (15S) 3HAUCHHE B CEKYHIAX
(s)
TONR 1 ms 32.767 s T0. T64
10 ms 327.67 s T1-T4, T65-T68
100 ms 3276.,7 s T5-T31. T69 —T95
TON., TOF 1 ms 32,767 s T32.T96
10 ms 327.67 s 33 -T36.T97-T100
100 ms 3276.,7 s T37-T63, T101 —T255

Kak npoBecTn npeaycraHoBKy Taiimepa?



t(c)-1000

paspeuiertie maiimepa (Mc)

PT =

- [Tpumep 1.

Ecmm t=1min=60s

Tatimep ¢ BpemeHeM 3a7iepkku t = 1 ms:
60-1000

PT =50*1000/1 = 60000

Yucio 60000 6ompiie, yeM MakcuMaabHoe 32767 U 3a7aTh HHTEPBAI TAKUM TaliMEPOM HEJb3s1!

[Tpumep 2
Taiimep ¢ BpemeHeMm 3anepxku t = 10 ms:

PT =60*1000/10= 6000

Yuciio MeHble, 4eM MAaKCUMaJIbHO Pa3pel€éHHOE, TaliMep UCIOIb30BaTh MOYKHO.
[Tpumep 3

Taiimep ¢ BpemeneM 3aaepxkku t = 1 ms: Ecnu t= 3¢

PT=3*1000/1=3000

[Tpumep 4

Taiimep c paszpemenuem 100mc. ycraBka 3:

t=3*100/1000= 0,3s = 300ms

[Tpumep 5

Taiimep c paspemenneM 10ms. ycraBka 3:

t=3*10/1000 = 0.03s = 30ms
[Tpumep 6

PT=10

T =PT*10/1000 = 0.1s = 1001us

— Taiimep ¢ 3aaep:xkoii mo Bkaw4denuto TON (Ou-Delay)
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- HakamnmmBawmmiitaiimep TOXR (Retentive On-Delay)
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_ Eur tarmepa
Otaunyus taiimepoB TONu TONR?

Taiimepsr TONu TONRBenyT oTcuéT BpeMeHH 0 MaKCUMAaJIbHOTO 3HAUYEHUSI, €CIIN OHU
akTuBU3upoBaHbl. O0a TaiiMepa OTCUMTHIBAIOT 3HAUCHHE BPEMEHH, KOI'/1a aKTUBUPOBAH BXOJ
Ppa30I0KUPOBKHU.
Ecnu onepanus «3anyck taitmepa TON» neaktuBupyercs, To Taiimep copacsiBaercs. Ecnu
omnepanus «3amyck Taitmepa TONR» neaktuBupyercs, To TallMep OCTAaHABIMBACTCS.
[Tpu BBIKIIFOUEHHOM BXO0/JI€ pa30JIOKUPOBKU 00a Taiimepa He paboTatoT. Ho Taiimep
TONagsTomarnuecku copaceiBaercs, a Taiimep TONRcoxpaHsieT cBOE mociieiHee 3HaYCHUE
BpPEMEHHU, a He cOpachIBaeTCs.
Taiimep TONRoTcunTEIBaeT BpeMsi B TEUEHHE BCETO MPOMEXKYTKA BPEMEHH, KOT/1a BKITIOUCH
paspemIamil BXoJ1, HO He cOpackIBaeTcs, KOrjaa BXoA OTKiItoyaercs. Taiimep 10KeH ObITh
copomren komanoit RESET. IIpu cOpoce Taiimepa Tekyiee 3HaUCHNE YCTAaHABIMBACTCS B HOJIb, OUT
BBIKJIFOYaeTcsl. DTO eIMHCTBEHHAs: KOMaHa, KoTopas cOpacbiBaet Taiimep TONR.
O0a TaiimMepa 0CTaHaBIMBAIOTCS, €CJIM OHU JOCTHTAI0T MAKCUMAILHOTO 3HAUCHHS.

- 3ajaya Ha OCHOBHbIE (DYHKIMH TaiiMepoB
Motop 1 Hacoc AJig cMa3KH MOTOpa BKIIIOYAIOTCS 0JHOBpeMeHHo. CMa3ka Heo0xoauma eé Ha
HEKOTOpOE BpeMs IPpU OCTaHOBKE MoTOpa. ITocie Toro, kak MOTOp OCTaHOBUWJICS, HACOC CMa3KH
OCTa€TCs BKIIFOUEHHBIM Ha BpeEMsI OCTaHOBKH MOTOpa. B mpumepe Ha 20 cekyH.

MoTop

MO.1

Cmaska | 20s



- Co3aaTh reHepaTop NPSIMOYTOJbHBIX HMITYJbCOB € 33JaAHHBIMU JIJTHTEJIbHOCTSIMH
HMITYJIbCA U ay3bl (MYJbTHBHOPATOP)

| FyneTHEMGpaTOR

Metwork 1 Ecnu He akTUBEH Talitep 38, To SaNYCTHTE Talep 37
LD SHO. O

AN T38

TONH T37., +5

Metwork 2 Mocne BelEp#kK Talep 37 SanyckasT Talikep 38
LD T37

TN T38, +5

Metwork 3 Taliraep 38 QaET CUMrHan Ha Belxod 2

LD T37?

= Qo2

Metwork 4 Talirep 37 R8T CUMrHan Ha Belog 1

LD T3g

= Q0.1

— TlociaenoBaTeibHOE BKJIIOYEHNE BHIX0A0B!

| rhiing lighits]
Hetwork 1 Metwork, Title
0.0 Tar
10.0— OR 51 ouT IN TOM
T39— T3E8—H SH +5=—PT 100 ms
Metwork 2
[BlIN Tag
Tar=—51 ouT It TOM
T39—FR SH +5=—PT 100 ms
Metwork 3
Loz T3
T3E=—151 ouT IM TOM
Tir=—FR SH +h=—PT 100 mz




ITPUJIOKEHHUE 2

OueHovHbIe cpeaCcTBA /1Jis1 MPOBeIeHUs IPOMEKYTOUYHOI aTTeCTALNHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JIl IPOBeEAeHUs
NMPOMEKYTOYHOM aTTeCTALMU:

Crpykrypssl | ITnanupyemsble pe3ynbTarhbl OneHouyHble CpeaCcTBa

W DIIEeMEHT oOy4eHus

KOMIIETEHIIUU

1 2 3

OIIK-7 ymeHHneM 10JIb30BATHCSI KOMIIBIOTEPOM KaK CPeICTBOM YIPaBJIeHUsI U 00padoTKu

HH(OPMAIMOHHBIX MACCHBOB

3HaTh

—  KOMIBIOTEPHYIO
TEXHUKY

- IpOrpaMMHBIE
cpencTBa 00paboTKH
MAacCCHBOB JIaHHBIX

Hepeueub meopemu4ecCKux 60npocoeé K
3auemy:

CB0001HO NporpaMMupyeMbie KOHTPOJLJIEPHI.

Crpykrypa CIIK.

dynkuuonaabHas cxema CIIK.

OcHoBHble npuHIunb! nocrpoennsaCIIK.
JABou4Has cUCTEMAa MCYMCIICHHS.

O0JiacTi npUMeHeHusl.

OcHoBHBIC JIOTHYECKHE (PYHKIMH.
KomOunanuu sornyeckux GpyHKuuii.

Ynpouenue JJornuyecKux GpyHKumii.
IIpumepsl.

Junarpamma Kapnoxo Beiiua.
Koncrpykuus n npunuun aeicrsus CIIK.

IIpuHUNHAJBLHAA CXeMa
MHKPOKOMIIBIOTEpA.

CB0001HO NpPOrpaMMHUpyeMbIi KOHTPOJLIEp
¢pupmbl Pecto FPC 101.

HenTpaasusl 010k CIIK.
IIpuHIMN JelicTBUS HEeHTPAJBLHOIO0 0JI0KA.

Hcnosb3oBanue NporpaMMHOi MaMATH.




Iporpammuposanue CIIK.
CucremaTu3auus NIPUHATHS PelIeHU.

IMo3Tannas MmoesIb CO3IaHUSI TPOTrPAMMBI
s CIIK.

A3biku nporpammupoBanus. llpumepsl.

YMetb KBTU(DHUIIMPOBAHHO Ilpumepnvie npaxmuyeckue 3a0anus 011
MIPUMEHSITD 3auema:
KOMITBIOTEPHYIO Pazpabomamp penenno-KoHmaxkmuylo cxemy
TEXHUKY B CBOEH YRPAaeieHus NHE6MONPUBOOOM CO2NLACHO
Hay4HO-UCCIIENOBATENb | OUAZPAMMBL «HEpeMeuleHUe-ulaz)
CKol pabore s
I10JIb30BaThCs
MIPOrPaMMHBIMH
p p 1 2 3 4 5 6 7
CpeacTBaMU ]
A
0
1
B
0
Bnanets KOMITBIOTEPHBIMU Ilpumepnvie 3a0anun na pewienue 3a0ay u3

TEXHOJIOTHSIMH B cepe
yIIpaBIICHUS U
o0paboTku
MH(OPMALIMOHHBIX
MacCHBOB

npogheccuonanvnoii oonacmu

Pazpaborate mnporpammy ydera uwucia
aBTOCAMOCBAJIOB  HAXOJALIMXCS B  Kapbepe.
3ajacTcsl 4TO Ha 3arpy’kaemblX IUIOHIAJIKax y
HKCKaBaTOpoB  umeercss Mecto it N
CaMOCBaJIOB.

[Ipu BBE3ZE B  Kapbep  KaXIOro
asromoOuniss  (E0.5) cuerunk mnpubaBiser K
CBOEMY COAECPXKUMOMY 3HaueHue «l», a
pe3yNbTaT CIOKEHUS BBIBOAUTCS HA WHIUKAIHUIO.
A npu BeIe3ae aBToMOOMIS U3 Kapeepa (E0.7) k
COJIEP’)KUMOMY CUETUMKa MprOaBiseTcs «-1».

Kontpomiep CUTHAJIU3UPYET 0

COBMAJCHUU  33laHHOTO W (HaKTUYECKOTO
3HaYeHHUS. DTO JOJKHO OCYIIECTBISETCS MPHU
oMoty ceerodopa. CBerodop 3enensiit (A0.2),
ectn B Kfpeepe eme ecth cBOOOIHBIE MecCTa,
ceerodop kpacHbiii (A0.3), ecnu Bce MecTa B

rapaxe 3aHsAThbIL.

IICK-10.4 criocoOHOCTBIO M TOTOBHOCTBIO CO3/1aBATH U IKCIIYATUPOBATH CUCTEMbI
aBTOMATHU3AIUM TEXHOJOTHYECKNX MPOIECCOB, MAIIIMH U YCTAHOBOK FOPHOI0 NPOU3BOJICTBA

3HaTh:

OCHOBHBIC

‘ OO011111e IEMEHTHI SI3BIKOB IPOTPAMMUPOBAHMSL.




ompeecHus,
TEPMUHBI U
MOHSTHS
ABTOMATHU3MPOBAHH
BIX CHUCTEM

METO/IbI
MTOCTPOCHHUS CUCTEM
aBTOMAaTH3aIUuU
TEXHOJIOTHYECKHX
MPOLIECCOB, MAIIUH
1 YCTaHOBOK

Pecypcbl cBOOOAHO MPOrpaMMHUPYEMBIX KOHTPOJIIEPOB.
BxozaHble yCTpONCTBA, BBIXOIHBIE YCTPOUCTBA U

3aIlOMUHAIONIEE YCTPOUCTBO.
OyHkunu. OYHKIIMOHAIBHBIE OJIOKH.
OyHKIMOHAIBHBIE OJIOK-IUarpaMMBbl.

DJIeMEeHTHI SA3bIKa IPOrPaMMHUPOBAHUS (PYHKITMOHATBHBIX

OJIOK-TUarpaMm.
Komanapl. CTpyKTypu3HpOBaHHBIN TEKCT.

Omnepatopsl sI3bIKa CTPYKTYPU3UPOBAHHOT'O TEKCTA.

@OyHKIMOHAIBHBIE OJIOKH U (PYHKIIUU
Jlorndeckas cucrema yrpasJIeHUsI.

TOPHOTO KoMOuHMpOBaHHBIE JIOTHYECKUE OTIEPALIUH.
MPOU3BOJICTBA Ycranosnenue ¢GppoHTOB. [IpuMepsl.
Taiimepsl.
CYeTYnKH.
[TocnenoBarenbHbIE CUCTEMBI YIIPaBICHUSI.
KommyHukarusi.

VYMeThb: aKTUBHO co3naBath | [lo qanHoMy (pparmeHTy mporpamMmbl OCTPOMTE
Y OKCIUTYaTUPOBATh | AMArpaMMy «IIepeMeIeHre — Iar» s
CUCTEMBI ruapornHapoB A, B, C, D.
aBTOMAaTHU3aIL[UNU ]
TEXHOJIOTHYECKUX 5
MPOLECCOB,

MIPOEKTUPOBATh ki o
aBTOMATU3HPOBAaHH
4 D+
bI€ KOMIUIEKCHI U
MaIlTuHbI TOPHOTO — 15D |
D1
MPOU3BOJICTBA T
o D_
——1s/D0 |
Do
—l [+ C+
1 S
|c1
v 7 B+
[START)——51
& F 3
B e 1 | a0+ B1
(STOP}—— | 52 & B-
——1=s/BO
|Bo
g c-
——1s/C0 |
co
10 -
—— D0
| oo
11 As
——2s/A1
Bnaners: CIIOCOOHOCTBIO U IlpumepHoe 3a1aHMe 1JIg PelleHus 321249 U3




TBOPYECKH
CO3/1aBaTh CUCTEMBI
aBTOMaTHU3aluU
TEXHOJIOTMYECKHUX
IIPOLIECCOB
TOTOBHOCTBIO
TBOPYECKH
9KCILIyaTUPOBAThH
aBTOMaTU3HPOBAHH
bI€ MAIIUHBI U
YCTaHOBKH F'OPHOT'O
IIPOU3BOJICTBA

npodeccHOHAIBLHON 00/1aCTH

PazpaboTaTh cucTeMy COpTUPOBKHU AeTalIel Tpex
BUJIOB MAaTEPHUAJIOB IO TPEM JIOTKaM: YEPHBIM MeTal -
motok Nel, mBeTHOU MeTamn - J10ToK Ne2, mjacrmacca -
aotok Ne3. Cucrema coctouT wu3 mnpuBojga Nel
—o0ecneunBaroUii HaMpaBJIeHUE K 1-My J0TKY, IpUBOJIa
No2 - ko 2-My JOTKYy, CTONOpa, TpaHCIOpPTEpa, KHOMOK
«IIYCK» U «CTOI», KOHIIEBBIX JAATUYUKOB MPUBOJOB Nel u
No2, ceHcopoB omnpezeneHus Tumna jaetaneit cencop Nel -
mobas jeranb, ceHcop Ne2 - nertanb HE U3 UYEPHOTO
Meramia, ceHcop Ne3 — mactmaccoBas aetanb. llpu
HOKATUM TIEPBOM KHOINKH CHUCTeMa OTpadaThIBaeT
OIMHOYHBIM UK  (COPTUPYET OJIHY JeTallb W
ocraHaBnuBaercs). Ilpm HaxxaTum BTOPOM KHOIKH
cuctema paboTaeT B aBTOMaTHUECKOM pPeXHUME, IMOKa He
MOJIYYUT S5 Jjeranedl OJHOTrO Tuma. TpeThs KHOIKA
HCIIOJIBb3YETCs U1 aBapUITHOM OCTaHOBKU cucteMsl. [lpu
MOSIBICHWM 3arOoTOBKM Ha JICHTE KOHBeWepa, OH
BKJIFOYACTCSI W BKJIIOYACTCS  CTOMOP,  KOTOPBIH
YAEpPKUBAET 3arOTOBKY Ha BXO/I€ B KOHBEIEp B TeUEHUE 3
cekyH/. [lociie 3TOro cTomop BHIKIIOUAETCS U MO3BOJISET
3aroTOBKE  NepelBUraTtbcsi  Ha  KOHBedepe. B
COOTBETCTBUU € TUNOM jeTanu npuBo sl Nel, Ne2 unu Hu
OJIMH W3 HUX HaIpaBISAIOT JETallb B COOTBETCTBYIOIIUMA
notok. Ilocie omyckanuwst netanu B JIOTOK TPUBOJ
HaIpaBJIEHUs BO3BPAILAETCA B HCXOJHOE COCTOSHHE.
[Tocne 3aBeprieHus nMuKiIa pabOThl CUCTEMBI KOHBEHED
aBTOMaTUYeCcKu  ocrtaHaBinuBaercs.  [locnexyroiee
BKJIFOYEHUE CHCTEMBI BO3MOXKHO TOJBKO TIOCTIE €€
BBIKJIFOUEHUSI KHOIIKOM «CTOI».




MeToauuyecKkue PEeKOMEHAANHU IJIA IIOATOTOBKHU K 3a4Y€Ty

[Tpu moOAroTOBKE K 3a4eTy y CTYACHTA JOJKEH ObITh XOPOMIMHM Y4eOHUK UM KOHCIEKT
JUTEPaATyphl, IPOUUTAHHOM 110 YKa3aHUIO IIPENOAABATENS B TEUEHUE CEMECTPA.

Brauaie crieyer npocMOTpeTh BECh MaTepUall Mo CAaBaeMOM TUCITUTUINHE, OTMETUTD JIJIS
cebst TpymHble Bompochl. OO0si3aTeNIbHO B HHUX pa3o0parbes. B 3akimroueHue emie pas
[[eJIeCO00Pa3HO TOBTOPUTH OCHOBHBIC IOJIOKCHUS, WCIONB3yS MPH STOM OIOPHBIE
KOHCTIEKTHI JieKui. [lpu 3TOM HyXHO 00paTuTh 0cO00€ BHHMAaHHE HA TEMbI YU€OHBIX
3aHSTHH, TPOIMYIIEHHBIX CTYJICHTOM I10 Pa3HBIM IPUYHHAM.

[Tpu moaroroBke K 3a4eTy HEOOXOIUMO MOBTOPATH MPOWIEHHBIH MaTepuall B CTPOrOM
COOTBETCTBUM C y4eOHOI paboueil mporpaMMoi TUCHUIUIMHBI, IPUMEPHBIM MEPEUHEM
y4eOHBIX BOTIPOCOB, BEIHOCSAIIIMXCS HA 3a4€T U COJIEPXKAIIUXCS B TAHHON IIPOrpaMMe.

Ecnu B mporiecce caMoCTOSTENbHOM paboThl Ha/l U3yYEHHEM TEOPETUYECKOT0 MaTepuaia
WIM TpU PEIIeHUH 3a/lad y CTyJIEHTa BO3HHMKAIOT BOIPOCHI, Pa3peUINTh KOTOpHIE
CaMOCTOSITENILHO HE yJIaeTCs, HEOOXOAUMO OOPATUTHCS K IIPETIOAABATENIO ISl TIOTYyYSHUS
y HEro pa3bsCHEHU WK YKa3aHUil. B CBOMX BOMpocax CTyAEHT AOKEH YeTKO BhIPA3UTh,
B UE€M OH HCIBITHIBACT 3aTPYAHEHHUS, XapaKTep TOro 3aTPYyAHEHHUA. 3a KOHCYJIbTallel
cienyet oOpalaThCs U B CIy4yae, el BOSHUKHYT COMHEHUS B IPABUJIBHOCTH OTBETOB Ha
BOITPOCHI CAMOTIPOBEPKH.



