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JIucT akTyanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIWH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[IpoTtokonm ot 20 . Ne
3aB. kadeapoii A.M. MaxwutoB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[IpoTtokonm ot 20 1. Ne

3aB. kadeapoii A.M. Masxuros

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzanuu B 2024 - 2025
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl [OpHBIX MAIlMH U TPAHCIIOPTHO-TEXHOIOTHICCKHX

[Iporokon ot 20 . Ne
3aB. kadeapoii A.M. MaxuTtoB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHICCKIX

IIporokon ot 20 . Ne

3aB. kadeapoii AM. MaxuTo

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogoopena uist peamsanuu B 2026 - 2027
y4eOHOM roly Ha 3acefaHuu kadeapsl ['OpHBIX MaIlllMH U TPAHCIOPTHO-TEXHOJIOTHUYECKUX

IIporokom or 20 . Ne
3aB. xadenpoit A.M. MaxutoB

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogoopena st peayimsanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ['OpHBIX MAIIWH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. xadenpoii A.M. MaxutoB




1 Iles1u ocBOEHUSI TN CHMTLTHHBI (MOLYJI51)

lenpto  AWCHMIIIUHBL ~ sBISICTCS  (OPMUPOBAHWE y  CTYACHTOB 3HAaHUH  TIO
MIPOrpaMMHUPYEMBIM KOHTPOJUIEpaM, MPUMEHIEMbIM B aBTOMATHU3UPOBAHHBIX ITPOM3BOICTBEHHBIX
Mpolleccax TOPHBIX MPEANPUATAN M TEXHOJIOTMYECKUX KOMIUIEKCaX, a TaKXkKe YMEHHH HuX
WCITOJIb30BaHUS B IIPOEKTHBIX PEIICHHUIX.

2 MecTo JUCHMIIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOIi POrpaMMbl

Hucuurmumaa  I[IporpamMupyembie  KOHTPOJUIEPHl B CHCTEMax  aBTOMAaTH3aIUH
IIPOM3BOJICTBEHHBIX IIPOLIECCOB BXOIUT B YacTh y4eOHOro IjiaHa (GOpMHUPYEMYIO YYaCTHHUKaAMU
00pa3oBaTeNbHBIX OTHOLICHUH 00pa30BaTEIbHOIN IPOTPaAMMBI.

Jns  W3yd4eHus  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJCHUsA),
chOopMHUPOBAHHBIC B PE3YJIbTATE U3YyUCHHS AUCIUTUTUH/ IPAKTUK:

IIpoexTpoBaHHe U pacyeT CHEIAIIUX CHCTEM T'MIPOIPUBOIOB TOPHBIX MAallUH U
00opyI0BaHUs

Hayuno-uccnenoBarenbckas paboTta

HNudopmaTtuka

['uaponmHEBMONPUBO/T ¥ THAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

3nanus (YMEHUsI, BIaJICHUS ), IOJYYCHHbIC NPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XOIUMBI JUIsl U3yUCHUS IUCHUILINH/TIPAKTHK:

[IpoexTrpoBanue 060pyIOBaHHS TOPHOTO IIPOU3BOACTBA

Opranm3anust pabOTBl U OOCITY)KHUBAaHHS TEXHOJOTHYECKOTO O0OpYJOBaHHS TOPHBIX
NPEANPUATHI

DKcIuTyaTanus, TEXHHIeCKOe 00CITy’)KHBaHUE U PEMOHT TOPHBIX MAIIUH

Opranu3anus SKCIUTyaTalluy TOPHBIX MaIIMH

3 Komnerenuun ody4aromerocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHH st

B pesynbraTe ocBOoeHMs AMCUMILIUHBI (MOayis) «lIporpammupyembie KOHTPOJIJIEPHI B
cucTeMax aBTOMATH3allMM MPOM3BOJCTBEHHBIX IMPOIIECCOB» OOYydarOUIMics NODKEeH 00ianaTh
CJIEYIOIIMMU KOMIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-1 CnocobeH pa3pabaTbiBaTh NPOEKTHbIE WHHOBAIMOHHBIE PEIICHUS 10 MOJIEPHU3ALUH
TOPHBIX MAIIUHBI U 00OPYJIOBaHMS Pa3IMYHOTO (PYHKIMOHAIBHOIO Ha3HAYEHHUS B Pa3IMUHBIX
KJIMMaTHYECKHUX, FTOPHOT€0JIOTHYECKNX ¥ TOPHOTEXHUYECKUX YCIOBUAX

IK-1.1 OOOCHOBBIBAET TEXHOJOTHI0 W MEXAaHU3ALHUIO0 TOPHBIX PpabOT, METOJbI
MpOUIAKTUKH aBapUi MAIIUH U 000PYA0BaHUS, CIOCOOBI JTUKBUIAIMH UX
IIOCJIEICTBUI

[1K-1.2 Hcnone3yer 1 QpoBbIE MH(POPMALIMOHHBIE  TEXHOJIOTUU npu
TPOEKTUPOBAHUHY TOPHBIX MAIIHH M 000PYI0BaHUS




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIHHUIINHBI (MOIYJIs)

OO01mast Tpy10eMKOCTh AUCIUTIINHBI COCTABIISIET 2 3a4ETHBIX SIUHUI] /2 aKa/l. 4aCcoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 24,7 akaj. 4acoB:
— ayIUTOpHas — 24 akaj. 4acos;

— BHeayautopHas — 0,7 akaJl. 4acoB;

— caMocTosTeNbHas paboTa — 47,3 akaJl. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma arTecTaluy - 3a4eT

AynutopHas s e
o | KoHTaKTHAs pabota E 3 Dopma TeKyIero
=
5 B aKaJl. qacax (2] Bun KOHTPOJIS
Paznmen/ Tema 3 (B axaj. uacax) = . p Kon
S 3 © | caMOCTOATENBHOM | ycrneBaeMOCTH U
JUCLUTUTAHBI 5 [ . | KOMIEeTeHIH
@) g £ paboThI TIPOMEKYTOUHON
Tex. mab. | mpaxr. z'g arTecTalyy
3aH. 3aH. [ O &
1. Tema 1
11 1.CBoGomHO
MIPOTpaMMHUpyEMbIe
KoHTposuiepsl.  CTpykTypa.
DyHKIMOHAIBHAS cxema.
YHKI ITouck
OcHOBHbIE TIPUHIIUIIBI N
JIOTIOJTHUTEJIbHON
IIOCTPOCHUS. JIBonuHas [Ipoxoxnenue
UH(OPMAIHH 10
cucrema HCUHUCIICHHS. . TECTOBOTO
11 2 1 9 3aJaHHON TEME.
Obnactu MPUMEHEHUSL. KoHTpons Nel Ha
Pabora ¢
OcHoBHbIE JIOTUYECKHE . nopraine MI'TY
KOMITbIOTEPHOM
(dyHKIHUM.. Komb6unarmm .
. TEXHUKOM.
JIOTUYECKHUX GyHKIM.
VYnpouienue JIOTHYECKHX
GbyHKIM. ITpumepsr.
Juarpamma Kaproxo Beiiua.
Hroro no pazaeny 2 1 9
2. Tema 2
2.1 KOHCTpYKIUSI ¥ TIPUHIIATT
JIeHCTBUS CIIK.
ITpuHnunuansHas cxema
MHK-POKOMIIBIOTEPA.
CBobosHO
MIPOTPaMMUPYEMBIH
KoHTposep (upmbr De-cto ITounck
FPC 101. LenrpanbHbl 610K JIOTIOTHUTEIHHON
o [Ipoxoxnenne
CIIK. Ilpunumn peicTBus “HGOPMALIUH T10 TECTOBOLO
LEHTPaIb-HOTO onoka.| 11 2 1 9 3aJaHHON TEME.
KOoHTpousA Ne2 Ha
Hcnone3oBanne Brimosnenune
o . noprtane MI'TY
MPOTPaMMHOMN MaMsITH. MPaKTUIECKOU
IIporpammupoBa-uue CIIK. paboThI.
Cucremartuzanusi TMPHHATUSL
peleHHUS. [Tosrannas
MO/JIeIb CO-3JJaHUs
nporpamMmbel s CIIK.
S3pIKM TIPOrpaMMHUPOBAHMUS.
IIprmMepsl.




Uroro no pazneny 2 | 1 | 9 |
3. Tema 3
3.1 OOmume  >IEMEHTHI
SI3BIKOB IIPOrPaMMHUPOBAHHUS.
Pecypcel  cBOOOAHO — TIpO-
rpaMMHPYEMBIX CamocrosTensHoe [Ipoxoxxnenue
KOHTPOJIIEPOB. Bxonneie 11 2 3241 u3yueHHe yueOHOMH TECTOBOTO
YCTPOMCTBa, BBIXO/IHbIE ’ U Hay4YHOU KOHTPOJI Ha
yCTpoiicTBa u JTUTEpaTypPHI noptaie MI'TY Ne3
3alIOMHUHAIOIIEE YCTPOUCTBO.
DyHKIHIH. DyHKIMO-
HaJIbHBIC OJIOKH.
Uroro no pazneny 2 3/2,4U
4. Tema 4
4.1 ®OyHKIMOHATBHBIE OJIOK-
JTUarpaMMmBbl. OneMeHTHI
S3bIKa  [IPOTPaMMHUPOBAHUSA ITouck
(hyHKIMOHAIBHBIX 6J10K- JIOTIOJTHUTENILHOU [Ipoxoxnenue
JIarpamMmm. Komanner. 11 2 3 6 uHpopMarum. TECTOBOTO
CTpyKTYpHU3HUPOBaHHBIH Brinonnenue KOHTpOus Ne4 Ha
TekcT. OmnepaTopsl  s3BIKA MPAKTHIECKUX moprtane MI'TY
CTPYKTYpPHU-3UPOBAHHOTO pabot
Tekcta.  DyHKUMOHANBHBIC
61510ku U GYHKIMU
Hroro no pazaeny 2 3 6
5. Tema 5
5.1 Jlornueckas cucrema
YIPaBJICHUS. CamocrosTensHoe [Ipoxoxxnenue
KomOunmpoBaHnHbie u3yueHue yuyeOHOH TECTOBOTO
P 1| 2 3241 | 6 |1PYHICHIC YUCE
JIOTHYECKHe ore-pary. U Hay4HOU KOHTpoJst Ne5 Ha
VYcranosnenue (hpoHTOB. JIUTEPaTyphl noprane MI'TY
IIpumepsl.
HWroro no pazaeny 2 3241 6
6. Tema 6
6.1 Taiimepbl. Cuer4uku.
Brinonsenue [Ipoxoxnenue
ITocnenoBarenbHbIE CUCTEMBI
11 2 1 8,3 MPaKTUUYECKUX TECTOBOTO
YIIPaBIIEHUS. Kowm-
pabot KOHTpOIIsT N6
MYHUKAIHSL.
Wroro no pazneny 2 1 17,3
Hroro 3a cemectp 12 12/4,81| 38,3 3auér
12/4,8
HToro nmo gucLMIIINHE 12 " ! 47,3 3a4eT




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

O6pa3oBarenbHble 1 HHPOPMAITMOHHBIE TEXHOJIOTUU

B xome npoBencHMs JIEKUMOHHBIX 3aHATUH IIPENyCMAaTPUBACTCSA  MCIIOJIb30BAHME
COBPEMEHHOTI'0 MYJIbTUMEUITHOTO 000py10BaHus (IIPOEKTOPOB, IEPCOHATIBLHBIX KOMIIBIOTEPOB) /IS
Ooslee YETKOro M HAIJSIIHOTO BOCHPUATHS yuyeOHoro marepuana. M3noxeHue JIEKIIMOHHOIO
MaTtepuaja  CONPOBOXKIACTCS  Mpe3eHTaled  (IeMOHCTpanueil  y4eOHBIX  MaTepHaloB,
IPECTAaBIEHHBIX B pa3-JIMYHbIX 3HAKOBBIX CUCTEMAX, B T.4. WJUTFOCTPATUBHBIX, IPah)UIEeCKUX, ayI10-
Y BUJICOMATEPHUAJIOB).

[IpakTryeckoe 3aHATHE IPOBOIUTCS B (hopMe Npe3eHTALUH C IIPEJCTABICHUEM PE3YIIbTATOB
IIPOEKTHOM JEATENIBHOCTH C UCIIOJIb30BAaHUEM CIIEUAIN3UPOBAHHBIX IPOTPAMMHBIX CpPE.

B xonme mpoBencHMs BCEX NPAKTHUYECKHUX 3aHATUN IPESyCMaTpPUBACTCS HCIIOJIB30BAHHE
CPEJCTB BBIYUCIUTEIBHOW TEXHUKH IIPU BHIIOJHEHUH WHIUBUAYAIbHBIX 3alaHUN U KOHTPOJIbHOU
paboThI; MCIOJIb30BAaHUE JIEKTPOHHOTO JAEMOHCTPALMOHHOIO MaTepuana 1o TemMaM, TpeOyoLUM
WLTIOCTpAIii paboThl IporpaMMHbIX mpoaykros: FluidSimH, MS Word, MS Excel, MS Power
Point;

B mporuiecce npenogaBanus TUCIUIUIMHBI HCTIOJIB3YIOTCS TEXHHUECKUE CpeACTBA 00yUeHUs
(mumakTryeckwuii crena pupmer FESTO)

Texyumuii, TpOMEKYTOUHBIM KOHTPOJIb MIPOBOJAUTCS TECTUPOBAHUEM Ha 00pa30BaTEIbHOM
noptane MI'TY ¢ 06s13aTenbHBIM 00CYKICHUEM BBINOIHEHUS IPAKTUYECKOTO 3aJaHHsL.

6 Y4eOHO-MeTOAMUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OuneHovHnble cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘{HOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecneyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. IIporpammupyemMsbie KOHTpoIUIepsl: YueOHoe nocodue / Urnatees B.B., Kobdepcu U.C.,
Crmpunonos O.b. - PocroB-na-Jlony:UznarensctBo ODY, 2016. - 137 c.: ISBN 978-5-9275-1976-
7. - Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/989934 (nara obparieHus:
18.09.2020). — Pesxum ocTyma: 1o Mo IHcKe.

2. Annpees, C. M. AnmnapaTHbIe CpeJICTBa U MPOrPaMMHOE 00eCIieYeHHE MPOMBIIIIICHHBIX
koutpoiuiepoB SIMATIC S7 : yuye6noe mocodue / C. M. Aunpees, M. 0. Psouu-kos, E. C.
Psi6uukoBa ; MI'TY. - Marautoropck : [MI'TY], 2017. - 231 c. : un., cxemsl, Tabm., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/151427
8/3447 .pdf&view=true (zara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3IEKTPOHHBIH. -
ISBN 978-5-9967-0940-3. - MimeeTcst Ie9aTHBIA aHAJIOT.

0) lonoJiHMTE ILHAA JIUTEpaTypa:

1. XuBpun, M. B. AnmnapatHoe u mporpaMMHOe 0OeclieueHHe YIPaBICHUs TEXHOJIOTHYe-
CKUMHU TmpolieccamMu. Paznensl: ABTOMAaTU3UPOBAaHHBIE CHUCTEMBl YIPABICHUS MPEANPHUSI-THEM.
IIpumeHeHne cerell BO B3pBIBOOMACHBIX 30HAX. AINApaTHbIE W IPOrPAMMHBIE CPEICTBA
POrpaMMHUPYEMBIX KOHTPOJUIEPOB : y4eOHO-METOAMYECKOE TOCOOHe



/ M. B. XuBpun. — Mocksa : MUCHUC, 2015. — 95 c¢. — Tekcr : anexkrponusii // Jlanp : 37ek-
TpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/116790 (mata o6-pamieHus:
18.09.2020). — Pexxum gocTyma: s aBTOPHU3. II0JIb30BATEIEH.

2. lIumos, O. B. IIporpamMupyembie KOHTPOJUIEPH! B CUCTEMAX MPOMBIIIICHHON aBTOMa-
tusaiun . yueOHuk / O. B. IlumoB. — Mocksa : THO®PA-M, 2020. — 365 c. — (Beicmice
obOpa3oBanme: bakamapuar). - ISBN 978-5-16-011205-3. - Tekcr : snekrpoH-HBIA. - URL:
https://znanium.com/catalog/product/1057224 (nata oopamenwus: 18.09.2020). — Pesxxum gocTyna: mo
TIOJIIIHCKE.

3. lumog, O. B. Texunyeckue cpecTBa aBTOMATH3AIINH U YIIPABICHHS ;| ydeOHOE Toco-0ne
/0. B. IlIuioB. — Mocksa : UHOPA-M, 2021. — 396 c. + Jlon. MaTepuaisl [ DIEKTPOHHBIH pecypc].
— (Bricmiee o6pazoBanue: bakanaspuart). - ISBN 978-5-16-010325-9. - TekcT : 31MeKTpOHHBIN. -
URL: https://znanium.com/catalog/product/1157118 (mata o6pamienus: 18.09.2020). — Pexum
JIOCTYTIA: IO TIOJIITHCKE.

B) MeToan4yeckue yKazaHusi:

AnpnpeeB, C. M. KoMIuiekchl TEXHMUYECKHUX CpPEICTB B CHUCTEMaX aBTOMATHYECKOIO
ynpasnenus. Kypcosas pabora : yuebnoe nocooue / C. M. Auapees. - Marautoropek : MI'TY, 2013.
- 1 onekrpon. onrt. guck (CD-ROM). - 3arm. ¢ tutya. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=919.pdf&show=dcatalogues/1/1118907
/919.pdf&view=true (mata oGpamienus: 04.10.2019). - MakpooObeKT. - TeKcT : 3JIEeKTPOHHBIH. -
Csenenus noctymnusl Takke Ha CD-ROM.

Anppees, C. M. [IporpammupoBanne MukpomnporeccopHsix kortpomiepo SIMATIK S7
300/400. JTabopaTopHbIii IpakTHKyM : yueOHoe mocodue / C. M. Anapees, M. 1O. Psounkos, T. T
Cyxonocosa ; MI'TVY. - Marautoropck : MI'TVY, 2016. - laneKTpOH ort. auck (CD-ROM). - 3ar. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664. pdf&show—dcatalogues/l/113135
1/2664.pdf&view=true (nata oopamenus: 04.10.2019). - MakpooOBeKT. - TeKCT : AIMEeKTPOHHBIN. -
Crenenwnst noctviabl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haunmenosanue 110 Ne noroBopa CpoK nercTBUA JIUIEH3UN
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Geceponro
Professional
7Zip ¢B000HO pacupocTpansgeMmoe 110 0eCcCpOYHO
MathCAD v.15
Education University J-1662-13 ot 22.11.2013 0eccpovHO
Edition
MS Office Project Prof 1597 15 o7 08.10.2018 11.10.2021
2013( s k1accoB)




DNEeKTPOHHBIE MIaKaThI
no gucturmuiuHe "Cetn |1-903-13 ot 14.06.2013 OeccpouHo
3BM"

DNEeKTPOHHBIE MIaKaThI
0 Kypcy
"ABTOMaTU3UPOBAHHBIE
cuctemsl ynpasienus  |/1-903-13 ot 14.06.2013 0OecCpovYHO
Ha OCHOBE
MHUKPOMPOIIECCOPHBIX
TEXHOJIOTHI"

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchLika
DnexkTpoHHas 0a3za mepuouuecKkux wu3ganuii East View
Information Services, OO0 «UBUC»

[Touckosas cucrema Axkanemus Google (Google Scholar) URL.: https://scholar.google.ru/

https://dlib.eastview.com/

HNupopmannonHas cucrema - EauMHOEe OKHO J0CTyma K
nHGOPMAIIMOHHBIM pecypcaM
9 MarepHaJbLHO-TeXHHYECKOE o0ecneueHre TUCHUILINHBI (MOAYJIA)

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

MatepuaiabHO-TEXHUYECKOE 00ecrieYeHNE IUCIUIUIMHBI BKIIOYAET:

JlexunoHHas ayautopuss MyJbTHMEIMWHBIE CPEICTBA XpaHEHWs, Iepefadyd U
npecTaBiIeHns HH)OpMaIK, TIPOEKTOPHI AJIs1 BOCIIPUATHS JIEKLIHOHHOTO MaTepuaa

JlaGoparopus cucTeM yIIpaBJIeHUs THAPABINYECKUMU NTpUBoiaMu CTEH/IbI IO CIEAIIEMY U
IPONOPLHUOHATIBHOMY THAPONIPUBOTY — 2 HIT.

JlaGoparopuss MOAETUpPOBAaHUS U aBTOMaTU3alMKU mpoueccoB U MamuH CTeHx 1o
pEeryaupyeMoMy dJIEKTPOIIPUBOLY

AynmuTopust sl CaMOCTOATENbHOM pador [lepcoHanmbHBIE KOMIBIOTEPHI ¢ TakeToM MS
Office, FluidSim ¢ Beixomom B MHTEpHET M ¢ JOCTYIOM B DICKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpe/ly YHUBEpCUTETA



Ipuioxkenne 1
YuyeOHO-MeTOANYECKOEe o0ecTieYeHrne CAMOCTOSITeIbHOIH padoThI

Ay,I[I/ITOpHaH CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IIpEAINoJIaracT peiCHUEC KOHTPOJIBHBIX 3a/1a4 Ha
MPAKTUYCCKUX 3aHATUAX.

[TpumepHbIe ayUTOpHBIE KOHTPOJIbHBIE padoTsl (AKP):
AKP Nel «Onpenenenne BpeMenn ckanupoBanust PLCy

-U3BectHO Bpemst ooHoBIIeHUs BXx010B = 300US 1 BpeMst o0HOBICHHS BhixoqoB= 100ns (Lus=1
MHUKPOCEKYH/1a)

Tak. obmiee konmyectBo 1/0 Bpems o6HOBIeHK 300 + 100 = 400Us

BpeMst BEITOTHEHMS KaXI0H crienn(UIecKoi HHCTPYKIIMH, U3 PYKOBOJCTBA mosib3oBaTels PLC:
LD - 2us

TMR - 4us
LD - 2us
OUT - 3us

-OnpeeNuTh MOJHOE BPEMsI BBITIOJTHEHUS TIPOTrPaMMBbi!
-Eciiu  ckopocTe pemieHuss 3amaud  BaKHA KaKk MBI
UCTIOJIb3YyeM  TOJYYCHHOE BpEeMsl Ui  IOBBIIICHUS
HaJie)KHOCTU?

-CKOJIBKO SI3BIKOB IIPOTPaMMHUPOBAHUS MTPEyCMATPUBACT
cranmapt IEC 61131-3.

-Kaxue BbIro/1bl TO3BOJISET MTOTYYUTh BHEAPEHHUE
cranmapta |IEC 61131-3.

-Uto npencTaBieHO Ha JTaHHOM pUCYHKe?

-OCHOBHBIE TEPMHUHBI

Onpenenenue TEPMUHOB

DCS - Distributed Control System.

DESINA (DistributEd and Standardized INstallAtion technique for machine tools) - sto Toprosas
MapKa CTaHJapTHOW MHCTAUISIIMOHHON TEXHHUKH IS PACIPEIeIICHHBIX CUCTEM YITPABICHHS
CTaHKaMH. DTOT CTaHIAPT OIPE/EIIsIeT MOIHBIN CIIEKTP TPpeOOBaHM K BO3MOKHBIM BapHaHTaM
MIOJIKJTFOYEHUS BCEX YCTaHABIMBAEMbIX KOMIIOHEHTOB. CTaHAaPT MO3BOJSET CHU3UTh CTOMMOCTD
000py/10BaHUs, a TAKXKE CHU3UTh 3aTPAaThl HA MOHTAX U MOJTOTOBKY TEXHHUUYECKON JOKYMEHTAIUH.
HMI - Human-Machine Interface. Oto PC-unrtepdetic, mo3BosIOIIHiA OIepaTopy KOHTPOIUPOBATH
npoiiecc.

OLE - Object Linking and Embedding. Crangapt Microsoft na 6aze OPC npotokoua.

OPC - OLE ans ynpasnenus nporeccamu. CTaHAapTHBIN POMBIIUIEHHBIN TPOTOKOM JUIS
KOMMYHUKAaIUH.

PLC - Programmable Logic Controller. Yacto ucnonb3yercst BMecte ¢ HMI mnu SCAD A
CHCTEMaMH.

SCAD A - Supervisory Control .And Data Acquisition.|

AKP No2 «OcobeHHOCTH MTOCTPOCHHS TIPOTPAMM))

- Kaxkue nannble nenaeT qOCTYNHBIMU onepannonHas cuctema PLC?
» Ilepudepuiinpie BX0IbI U BBIXOIBI



» OO0pa3 mpotiecca Ha BXO/AaX M BBIXOJaX
*  Mepxkepsl
» Taiimepsr
+ CyeTuuku

- Yro Briroyaet McnosiHsieMbIi KO TPOTPaMMBbI
OocHOBHOI1 nnporpammsl (OB1).
noaaporpamm (Subroutine)
nporpamm o0paboTKH mpepbiBanuii (Interrupt)

-~ CKOJBKO CUMBOJIOB MOXKET COJIEpkKaTh KOPOTKUI KOMMEHTapUi coiepkuT (10 36
CHMBOJIOB).
Co3natb HOBBII TIpoekT B B STEP 7-Micro/WIN 32 (ympasieHnue BXogaMHu-BbIX0JaMu). YKa3aTh
OCHOBHBIE maru!
-~ Hmeercs nBa Beikmouarens (toggle switches).

Korma oquHd U3 HUX BKIIIOYAIOT, TO ABUCATEIb IU.[} Q {}.1
BKJIIOUUTCs. [Ipeuiaraerces aBe TIMHUN
nuarpamMMsl. [louemMy mpH mocsie0BaTeIbHOM ——| | ——————————— ( )———

prirrouenue 10.0 a 3atrem  10.1 gBuraresns
pabotath He OyaeT. « CHHIPOM JTBOMHOM

karymku?» Kak ckoppekTupoBarthb
nporpammy? IO * 1 Q 0 '1

Pemienue: ID . 0 QO . l

- Kak BBITPY3HTh NPOEKT U3 KOHTPOJUIEpa U
COXPAHMUTH B MTAMATU KOMIIbIOTEpa?
- Kak cnenars 04nCTKY naMsATH IPU U3MEHEHUH ITPOTPaMMBbI?

AKP Ne3 «TexHuueckue cpeacTBa cucreM ynpasieHus ¢ PLCy
- Kakas norndeckas GyHKIMS peann3oBaHa Ha cxeme?



WWara nuTaHma —T‘—

A 11.0 Cocroasve 110 =1 1 H.O. xonTaxT

A 111 Cocromwwe 1 1.1 = 1 { H.O. xouraxt

= Q40 Cocronre Q40 =1/ Karywxa
‘ W300paneHne JaMKHYTOrO KOHTaKTa

LinHa nuTanma —
A 11.0 CocToskme | 1.0 =0 H.O. kowrasT
AN 114 S |7 H.3. kouTakt
= Q4.0 CocTornueQ 4.0=0 / Karymka

WwHa nuTasmA —

° 110 Cocroanue | 1.0=1 " Cocronnme | 1.1=0
H.O. houTaxr \ H.O. donTart

o] 111

= Q4.0 CratycQ 4.0 =1 KaTywsa

A(

o 10.2 10.2

o M 10.3 M10.3
)

- Q 4.0 Q4.0 [ |



STL Nporpamma PenenHan cxema
Wuwa ————
= — Coctoamne 11.0=0 HoO. |
KOHTaKT
ON 1.4 CocToRHMe | 1.1 =1 Ha
KOHTaKT
z Q4.0 CocTonkHe Q4.0=1 / | Karyuxa
——
STL Mporpamma Penennan cxema
A 11.0 Wwuwa
= Q4.0 NUTaHUA
\ 110
OuarpaMma COCTOSHUN CUrHanoB
L] 1
11.0 0
m . Q4.0
Q4.0 [ 1 / Karyw
0 3
#0R Logics, Norvyeckas fyHELMA Mok modawe:s KA
Network 1 Network Title
[ Network Comment
0.0 10,1 (0.0
| |
| P )
10.0 0.1
| |
| /| —
STL Nporpamma PeneiHan cxema
WrHa nuTauma T T
X 11.0 KouTakt 11.0 -\---- =
X 1.1 Konrakr 1 1.1 "k‘—‘\‘l =
Q4.0
- Q4.0 Katywka

_4_

- Paspaboratb cuctemy ynpaBieHuUs LISl CIEAYIOIIETO TpuMepa:




How

[Tpu HaXkaTHK Ha KHONKY JTOJKHA BKIIIOYUTHCS CUTHAIM3ALUS (3yMMEp, CUPEHa).
Jlammia, KOTOpast CBETUTCS B UCXOJITHOM COCTOSIHUM, JTOJKHA MTOTACHYTh MTPU HAXKATUH HA
KHOIIKY.

Jlamna foymkHa rOpeTh 10 TEX HOp. MOKA BKIIOYEHA KHOIKA.

[Tpu KpaTKOBPEMEHHOM Ha)KaTUH HAa KHOIKY JlamIa JOJIKHa FOpPeTh.

PaccMoTpuM 1JIMHHBIA KOHBEHEp MPOXOSIICH 1Mo Beel (hadpuke U UMEIOIITII
MHOTOYHCJICHHBIE TATYNKU OOHAPYKEHHS Je()eKTa BHITyCKaeMoro pabpuKoi mpoayKra.
JIro00it akTHBM3MPOBAHHBIN IATYMK OCTAHABIMBAET KOHBeHep. Pe3ynbprar — KoHBeWep
Oosbie cTout ueM padbotaer. Kak ynydmuTs cucteMy ynpasieHus KoHBeiiepom? Benp, B
KOHIIE KOHIIOB, TUIOXOH MPOAYKT XYXKe, YeM HUKAKOU MPOIYKT).

Pa3paboTtars cxemy BKIIIOUEHHUS B paOOTy ABUraTessl U OTKIIOYCHHUS €0 MOCPEICTBOM 2
MI'HOBEHHBIX KHOIOK.

CamobnokKpoBk.a [camonogrear) - DL

Network 1 Metwork Title

M etwaork Comment

0.0 10.1 Qoo

—
_|E!IJ.DI_

| Camofinokuposka [camonaaxear) - OC
Network 1 Metwork Title

Metwork Comment

F N
L

10.0— OR AND = Q0.0
(0.0

10.1=—




| stop cHcTema fes Yyonoera Ges0nacHoOCTH

Metwork 1 Mebwark Title

| MNetwork Cormment

Start=CM:10.0 Stopp=C0:10.1 Matar=CFF-Q0.0

| | /

Motor=0FF:00.0

Symbuol Address Comment

Matar 0.0 :EIFIIJSL _mniokor

Stark 10.0 start_mator

Stopp 10.1 knopka_ stop maotor

— UYewm otnuyaeTcs penerHbIi BIXO OT u(poBoro?.

Penelinblii 3TO TaM. T11€ CTOUT pesie, THOTJAa €ro Ha3bIBaIOT "CyXUM KOHTAKTOM" IMOCKOJIBKY
KOHTAKTBI peJie He UMEIOT JIEKTPHUECKOM CBsi3u co cxemamu camoro PLC. Peneiinbie
BBIXO/Ibl YCJIOBHO IPOTHUBOIIOCTABIISIFOTCS ""TPAH3UCTOPHBIM", TO €CTh
MOJIyIPOBOIHUKOBOMY KOHTAaKTy, KOTOPBIM HMEET 3JIEKTPUUECKYIO CBSI3b CO CXEMAMHU
KOHTpPOJLJIEPA.

Iudposoii (B cmbiciie digital) 00bIMHO MPOTHBOMOCTABIISETCS AaHATOTOBOMY U 0003HAYaeT
HEKOTOPBIA OTJENIbHBINA €IMHUYHBIA KOHTAKT, BKIIOUEHHBII B KaKyl0-HUOYAb IPYIIITy
KOHTaKTOB, OOBIYHO 8 10 KOJIMUECTBY OUT B Oaifte. B oTiamyne ot aHamoroBoro, M3MEHEHHS
HaNpPsDKEHUS HAa TAKOM KOHTAaKTE UMEIOT JIBa OCHOBHBIX 3HAYEHMSI, YCIIOBHO
cootBercTBYIOIUX 1 1 0. [Toaromy 1inppoBoii BEIXOT MOKET UMETh KaK peleiHHbIN, TaKk U
TPaH3UCTOPHBIN KOHTAKT, & CAMO MOHATHE HECKOJIBKO a0CTParupoBaHo OT
AIIEKTPOCXEMATHKHU.

[udpoBbiMu ii.Ni aHATOTOBBIME OBIBAIOT KaK BBIXOBI TAK U BX|OJBL. & PEJICHHBIMU U
TPaH3UCTOPHBIMU TOJIBKO BBIXOJIBI.

Urto ciyuures, eciau Bxobl 10.0 u 10.1 o0a BiIro4aroTcst B TO k€ camoe BpeMs? Brixon
Q0.0 set unu reset? UToObl OTBETUTH Ha 3TOT BONPOC, MbI JOJDKHBI TyMaTh O
0CJIeI0BAaTEILHOCTH IPOCMOTpa, ladder Bceria mpocMaTpuBaeTcst CBEpXy JOHU3Y, CIeBa
Harnpaso. [lepBas Bemis B mpocMoTpe - cMoTpeTh Ha Bxosl. 10.0 u 10.1 o6a puznuecku
BKJIFOUCHBI. 3aTeM PIC BBHIMOJIHSET mporpamMmy. HaunHast ¢ BepxHero sieBoro, Bxos 10.0
BEpPEH, 1M03TOMY, OH J1oJbkeH yctaHoBUTh QO0.0. 3aTeM mpocMOTp UAET B CIEAYIOIIYIO BETKY,
1 TaK kak Bxox 10.1 Bepen, uTo oH no.JokeH mepe3arpy3uth Q0.0. To ects, copocuts QO.0.
[TosTOMY B mocieqHel 4acTu MpOCMOTpa, Koraa PIC OOHOBIISIET BBIXO[, OH OyIeT
noiepsxkuBath otkirouenre Q0.0 (To ects copoc (reset) Q0.0).

AKP Ne4 «Tunsl jaHHBIX)

C KakuMH THITAaMH JTaHHBIX MOTYT pabotath KoHTposuiepsl SIMATIC S77?



BOOL
a,ygg) JlanHsIe 3T0r0 THITA ABIAF0TCE KoMOMHatmamu 6utos. Ot 1 6urta (i BOOL) zo 32 dutoe (DWORD).
DWORD
[CHAR [Z[amme 3TOr0 THIA 3aHNMA0T POBHO OJMH CHMEBOI 13 Habopa cumeonoe ASCIL
INT
DINT OTi JaHHEIe JOCTYTIHEL 414 00paboTKN YMCIOBEIX BEMHNH (HapyMep. A4 pacieTa apu(MeTHHeCKIX BEIPAKeHMIT
REAL
SSTIME
TIME Jlanssie 3TOr0 THIA MPEACTABIAIOT PANUHHbIE 3HaYeHNa Bpemenu u aatel BHyTpu STEP 7 (Hanpumep, utobe! yera
DATE naTy MM BEECTH 3HAYCHHE BPEMEHH 114 TaliMepa).
TIME_OF DAY
-~ KaxkoBbl THIIBI TaHHBIX A3bIKa STEP-7&
/1\
3NeMeHTapHbIe « Burossie Tuns! nanksix (BOOL, BYTE, WORD, DWORD, CHAR)
5 mggg::;au + MaTemaTnyecane Tunb! AaHHbIX (INT, DINT, REAL)
+Bpenentsre Tuns! (SSTIME, TIME, DATE, TIME_OF_DAY)

(Gonbwe, yem 32 6uTa)

» Maccus (ARRAY)
* CTpyxTypa (STRUCT)
« Ctpoka (STRING)

Tunbi AaHKbIX, OnpeeieHHble

nonbs3oparenem
_(Gonbwe, yem320ura)

Tun pannbix UDT (UserDefined Type)

- KaxkoBsl popmatsl 16-6uTOBBIX uricen?



| PG ' CPU

0 2 9 3
mo ' LI LI | B L]
'| :\ s [o[ofofofofof1]of1]ofof1fo[1]1]0]
‘? mm'/ TR I SR O N R O O SR O
0o/0/0/0/0/0/0|1({0/0|1/0|1]/0|0|0
INTEGER +296 I B % %
26 + 2+ 628

== oWy T G Es 3 2N OO

l] [ala]afa]1]2]1]0]o]1]1]o o]0 1]1]
RUIEGER 413 2% 27 40 2

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

-(4124+1)=-413

—_ - - - - —

®opmarsr 32-0MTOBBIX ncen?

Im:gvxaaraa:a:z:::-:cw-s"-o-ou-a-:~--=ol' QKSR E e
+296 o/o/0/0/0/0/0/0O/0O/0O/0O/O|O|/O/O|0|O/O|O|0O|O/0/0|1/0/0f2/0}1/0]|0

28 2 B

Integer (32 Bit) = 266 + 3R+ 8=2%

| II > OBwwmit hopmar ana uncna real = (3nax) « (1.f) « (2¢-127)

+075 3naxwncna
’s;gne.1 relal ' e= 3|clcnoum (!: 6:«1') f= M»m:cca (23 Bur)
N WA AN NN RN T TTEYE U IS 1Y Y Y f 5 8 A
o/01f1/1)1/1/1,0/1/0/0/0/0/0/0f(0/0/0/0/0/0/0/0/0/0/0/0/0|0|0
’2‘252‘ 3222'21”1:"2*2232‘ ,,,,,

Yucnoreal=+15+2 %2075

®opmaThl, KOTOPbIE MOTYT OBITH MTPE/ICTABIECHBI C IIOMOIIBIO JAHHBIX PA3TUYHOMN JATUHBI?



I1Hn H | PasMep | BosMoKHBIE JHANA30H H NPeICTABIeHHE IIpuMmep
OMHCAHHE B (popMaThI THCe]
OHTAX (0T MHHHMA.IEHOTO 10
MAKCHMA.TLHOT 0 3HAYeHHS)
BOOL (GHT) 1 BymeB TekcT TRUE/FALSE TRUE
BYTE (Ga#rT) 8 IlTecTHaonaTHPHIH | 0T B#16#0 no B#16#FF B#16#10
0@ THCIo byte#16#10
WORD (c10BO) | 16 JIBOHTHOE THCIO 0T 2#0 1o 2#0001_0000_0000_0000
2#1111_1111_1111_1111
IlTecTHaonaTH- 0T W#16#0 10 WH#16#FFFF WH#16#1000
PHHHOE HHCIIO word16#1000
BCD oT C#0 1o C#999 C#998
JecaruaHoe qaeno | o1 B#(0.0) 10 B#(255.255) B#(10.20)
ez 3HaKa byte#(10.20)
DWORD 32 JIBOHTHOE THCIIO 0T 2#0 10 2#1000_0001_0001_1000_
(oBOfHOE 2#1111 1111 1111 1111 1011 1011 0111 1111
CII0BO) 1111_1111 1111 1111
IlMecTHannaTH- DW#16#00A2 1234
PHHHOE THCIO o1 DW#16#0000_0000 10 dword#16#00A2 1234
DW#16#FFFF_FFFF
JlecATHIHOS THCTIO 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 JecaTHIHOE IHCIO | 0T —32768 10 32767 24
THCIO) CO 3HAKOM
DINT 32 JecaTHdHOe THCTO | 0T L#-2147483648 mo L#-111
(aBOHHOE €O 3HAKOM 1#2147483647
L1710 YHCII0)
REAT (qucmoc | 32 IEEE Bepxnad rpannna: £3.402823e+38 | 1.268467et+11
IIaBaroIett THCIIO ¢ Hmsmag rpaHnna: =1.175495e-38
TOTIKOH) TLIABAKINEH TOUKOH
CHAR 8 CmvBon ASCIL 'A'VB'HIO C
(CHMBOIT)

-~ Cosnath Tabnuiy u3 4 MPOU3BOJIBHBIX 3HAYCHHI HAaUHHAOIMUXCS ¢ aapeca VW100!

| Table iz 4 proizvolnih znadeni 7, 3. 18, 25 nadinaja s Vw12

Metwork 1 Metwark Title
|BarpgauTbrnaKCHmaanmnnnHHgTaﬁnuub
I

LD SHO .1

MOVY +4, VW10
Metwork 2

I

LD SHO .1

ATT +7, VW10
AENO

ATT +3,. WW10
AENO

ATT +18, VW10
AEHO

ATT +25, VW10

— llepememenne naHHbIX !




b

MOV_B MOV_B
SM0.0 SM0.0 LD SMO0.0
—1—1EN ENO |[— —EN OUT — MB5 | |MOVB 5, MBS
5'—1 IN OUT — MB5 5 —{IN ENO—
'_TIWL MOVB 5 MBS //8-BuTHaA KOHCTaHTa (yenoe)

nepegayn MOVB 16#EFMBS

MOVW VW0 MW10
MOVD VDOMDO
MOVR VDO,MDO0

//6anT B 16-pu4HOM hopmare
/MepemewieHue cnosa
/MepemeLyeHue ABOIHOroO Cnosa
/MepemewjeHne BEWECTBEHHOTO Yucna

AKP Ne5 «Mepxkepsl. BHyTpennee pene»

- Hamubosee yacTo npuMeHsieMble cneluaabHble MepKepbI!
SMO0.0 - burt. ycTaHOBJIeHHBIIi Beeraa.
SMO.1 - BUT THUIHAJU3ALHY - TOJIHLKO B IEPBOM padoueM IHUKJIE.
SMO0.4 - I'enepaTop UMIYJILCOB MHUHYThI
SMO.5 - I'enepaTop umnyJbcoB 1 cekynaa (SMO.5 TakToBblit Mepkep - umnyJabc ON Ha 0.5¢ u
OFF na 0.5s. T. e ncnosib3yercst Kak 2HzZ reHepaTop UMIYJIbCOB.
SMO0.6 - D10 OUT U3MEHEHHS COCTOSHHUSA B KAKIOM IMKJIE

— IIporpamma Ha si3pike LDR

| [pOrpartaa c YSEAMMEHHEM BXOGHENX YCIDEHA,

Metwork 1
10.0

Ecnu 100w 10,2 zarmkhyrel v exon 10,3 samebyr, To sHyTperHes pene MO0 akTueupyeTca

0.1 0.0

10.2

_|

Metwork 2
0.0

|_

| | !
1 | S

Ecam exon 103 aKTHEMpYETCA, TO ECTE BRISOGHON CHUMHAN C Bexoga Q0.0

10.3

Goo

— —

- 3anmaya. [Tycts Bxoa 10.0 H Bxox 10.2 - 3T0 curHainsl oT (OTOIIEKTPUIECKUX TaTYUKOB,
KOTOpbIE (PUKCUPYIOT HATMYHUE YeJIOBeKa (MM aBTOMOOWIIS ), TPUOIMIKAIOIIETOCS WITH
yaanstoierocs mo ooe ctoponsl 6apnepa, Bxoz 10.0 - ¢ onHo#t cropons! 1 Bxoq 10.2 - ¢
npyroi. Bxon 10.1 - pa3pemaroniuii BXoJ AJisl 3aI1yCKa CUCTEMBI.



Ecnu Bxoz 10.0 wum Bxoxa 10.2 u Bxoxa 10.1 akTUBUPYIOTCS, TO BBIXOJ €CTh C BHYTPEHHETO peje
MO0.0. DTOT BBIXOJI 3aKPBIBAET BHYTPEHHUE BXO/IHbIE KOHTAKTHI pelie, u eciu Bxo 10.3 (Hanpumep,
JATYMK TOJIOKEHHSI - KOHIIEBOM BBIKIIIOYATENh) PUKCUPYET, YTO Oapbep 3aKPhIT, TO aKTUBUPYETCS
Beixo Q0.0. u Mmotop nogaumaet 6apoep. Ecnu natunk (koH1eBoit Beikimouatens 10.3)
OTIpeIeIIsieT, UTO 0apbep Y’Ke OTKPHIT, TO YEJIOBEK MIIM MallMHa MOTYT UATH. Yepe3 KopoTKoe
BpeMs Oapbep 3aKpBhIBACTCSL.

- Kak 3apaTth OyneBy koncranty 0 uim 1 Ha si3bike LAD?
Network 2 : Koucranra 0

‘ MO.0 MO.0 MO.0

| ] | 2 [ |
‘ 11 I/I WS |

Network 3 : Koncramra 1

MO.1 MO.1

.

- 3apjauva.
Ha Bxox 10.1 moctynaer kpatkuii curnan. Axktusupyercs Beixoq Q0.1. Ha Bxon 10.1 cHoBa
nocrymnaeT kpatkuil curtai. Ho aktuBupyercs Beixoq Q0.2. Jlanee 3anoBo Ha Bxox 10.1
nocrymnaeT kpaTkuii curaan. Axkrusupyercs Beixoq Q0.1.Ckaszate TouHee - TpUrrep co
CYETHBIM BXOJIOM WJIN WHAYE JCIUTEND Ha 2.
Peanuzyetcs 5T0 myTeM aHanM3a TEKYIIETO COCTOSHUS U YCTAaHOBKH (MJIM cOpoca) 1r000ro
IPOTPaMMHO JJOCTYITHOTO OMTa Cpasy Mociie TOro, Kak MOCTYIHJI BXOJAHOM UMIYJIbC. ITO MpU
YCIIOBHH, YTO BpeMsl pabOThI IPOrpaMMbl MEHBIIIE, YeM MHTEPBaJl MOCTYIUIEHUS BXOIHBIX
UMIyJbCOB. IMEHHO Ha OCHOBAHUHU TEKYILIETO COCTOSHUS 3TOr0 OMTA U MPUHHUMAETCS pelIeHne, Ha
KaKOM M3 BBIX0O/10B ()OPMHPOBATH CUTHAJL.

- HMmeetcs nu MeTO[ MOICYETA YKCIIA TPOrpaMMHBIX 1IMKI0B B PLC 1 ucnonb3oBanus
uHpOpManuy, "B KaKOM [IUKJIE TPOrPaMMbI MBI HaxXoAuMcs "' BHyIIH nporpammsl PLC?

- Network 1

- LDSMO0.1

-  MOVW 0,vyW1000

- Network 2

- LD SMO0.6

- EU

- LD SMO0.6

- ED

- OLD

- INCW VW1000

- Network 1 YcranaBnuBaet cuétuunk B 0, eciu PLC nepexoaut B peskum RUN.

- Network 2 ysenmuuusaer VW1000, eciiu NOT0KUATEIbHBIA WM OTPUIIATSIIHHBIN Kpai
UMITYJIbCA IPUXOAUT OT

- SMO.6.



- KaxoBo ocHOBHOe pa3iuune Mexay Bxoaom u BcoMorare/ibHbIMH KOHTAKTAMM -
Mepkepamu?

Bxo/1HbIe KOHTAKTBI COOTBETCTBYIOT (DU3MUECKUM yCTPOMCTBAM, KOTOPbIE HAXOISATCS BO
BHEIIIHEH 1IeTTM WM HEMOCPECTBEHHO B ITpoIecce sl OOpaTHOM CBsI3U. MepKepsl - 3TO
MeCTa MaMATH, XpaHsIIIUe MPOMEKYTOUHbIE IOTHYECKUE PE3yNbTaThl, U OHU HE COSTUHEHBI
¢ (pU3MYECKUMH YCTPOUCTBAMH.

- Kakue B kouTposiiepe S7-200 Mepkepbl COXPAHSIIOT COCTOSIHHE MOCJI€ BHIKJIIOYEHHs
NUTAHUA?

S7-200 no3BomsieT onpenenuTh NaMATh, KOTOPasi COXPaHIETCs MPH MoTepe NuTaHus. MoxKHO
BBIOpATh 00JIACTH MMaMSITH, KOTOPYIO He00X0auMo Ob110 ObI Oy(depr30oBaTh MpU MOTEPE MUTAHUS,
OTIPENIeNIUTh AUANa30HbI AJJPECOB, KOTOPbIE JOKHBI OBITH COXPaHAEMBIMHU, B 00JIACTAX MaMATH M.

ITo ymonuanwuto nepBeie 14 6aiiToB 6MTOBOM (M) maMsATH HE COXPaHSIOTCSI.

- Kakoga poJsb cnenuajbHoro mepkepa SM0.2?

AKP Ne6 «Tarimepb»

- Tao0auua TaiiMmepoB

Tum tafimepa | Paspemenue B | MaxcumanrHoe Howmep taitmepa
MHITHCEKYHIAX (ms) 3HAUYCHHE B CEKYHIAX
(s)
TONR 1 ms 32,767 s T0. To4
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 npoBecTu npeaycraHoBky taiimepa?

t(c)-1000

paspeuierte maiivepa (Mc)

PT =

- [Ipumep 1.

Ecimt=1min=60s

Taiimep ¢ BpeMeHeM 3ajepxKku t =1 ms:
60-1000

PT =50*1000/1 = 60000

Yucno 60000 Oonplre, ueM MakcuMaibHoe 32767 U 3a7aTh HHTEPBAJI TAKUM TaiiMepoM Helb3s!

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

PT =60*1000/10= 6000

Uuciio MeHsble, 4eM MaKCUMAJIbHO Pa3pelIEHHOE, TaiMEP UCII0Ib30BaTh MOYKHO.
[Tpumep 3



Taiimep ¢ BpemeHem 3amepxku t =1 ms : Ecomm t =3¢
PT=3*1000/1=3000

[Tpumep 4

Taiimep c paszpemenuem 100mc. ycraBka 3:
t = 3*100/1000 =0,3s = 300ms
ITpumep 5

Taiimep ¢ pazpemienuem 10ms. ycrabka 3:

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

PT=10

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

- Taiimep ¢ 3anep:kkoii no Bkiawuenuio TON (Ou-Delay)

T33

| | I TOM

3 _pT

- HWmnyabcHas nmarpammal

CRXN] |

o
-
T3 ___,-""

|
[exvines SHateEns ro
- I PT=3

33 ]

EHT Tar e

Haxanausaromuii Taiimep TOXR (Retentive On-Delay)

T2

| | I TONR

10 —{PT

NmnyascHas nuarpammal



100

kY

T2 -
Tekyllee shauexpe
T2
_ But tarmepa

- Oramuus taiimepoB TON nu TONR?

h
——————————,

FT=10

Taiimepsr TON 1 TONR BenyT oTcuér BpeMeHH 10 MAaKCUMAIIBHOTO 3HAYCHUS, €CIIH OHH
akTuBU3upoBaHbl. O0a TaliMepa OTCUUTHIBAIOT 3HAUEHHE BPEMEHH, KOI'/1a aKTUBUPOBAH BXOJ]
Ppa30I0KUPOBKHU.
Ecnu onepanus «3amyck taitmepa TON» neaktuBupyercs, To Taiimep copaceiBaercs. Eciu
omnepanus «3amyck TaiiMmepa TONR» neaktuBupyercs, To TalMep OCTaHABINBACTCH.
[Tpu BEIKITIOUEHHOM BXO0J1e Pa30JI0KUPOBKH 00a TaliMepa He padotaroT. Ho taiimep TON
aBTOMaTH4YECKH cOpackiBaercs, a Taiimep TONR coxpansier cBo€ mocieqHee 3Ha4eHUE BpEMEHH, a
He cOpachIBaeTCs.
Taiimep TONR oTcunThIBaeT BpeMs B T€UCHHE BCETO MTPOMEKYTKA BPEMEHH, KOT/1a BKIIOYCH
paspelIaLmil BXoJ1, HO He cOpachIBaeTcs, Korja BXo oTkiItoyaercs. Taiimep 10ikeH ObITh
copormren komanpoit RESET. [Ipu cOpoce Taiimepa Tekyiee 3Ha4YCHHE YCTAHABIMBACTCS B HOJIb,
OUT BBIKJIFOYaeTcs. DTO eIMHCTBEHHAs KOMaH/a, koTopas cOpackiBaet Taiimep TONR.
O0a TaiimMepa 0CTaHaBIMBAIOTCS, €CJIM OHU JOCTUTAI0T MAKCUMAJILHOTO 3HAUCHUS.

- 3ajaya Ha OCHOBHBIE (DYHKIMM TaliMepOB
MoTop u Hacoc It CMa3Ki MOTOpa BKJIFOUAIOTCS OJHOBpeMeHHOo. CMa3ka HeoOxoquma eié Ha
HEKOTOpOE BpeMs IIpU 0OcTaHOBKe MoTopa. [locie Toro, kak MOTOp OCTaHOBHJICS, HACOC CMa3KH
ocTaércs BKITOYEHHBIM Ha BpeMs OCTaHOBKM MoTopa. B mpumepe Ha 20 cexyH[I.

MoTop

MO.1

Cmaska | 20s

- Co3paTb reseparop nNpsiMoyroJibHbIX HMITYJIBCOB € 32JaHHBIMH JUVINTEJIbHOCTAMH
HMIIYJIbCA U Nay3bl (MyJIbTHBHOpPATOP)



| MuyneTHEKApATOD

Metwork 1

LD SMO.0
AN Ta8

TOH T37. +5
Metwork 2

LD Ta7?

TOH T3g., +5
Metwork 3

LD Ta7

= Q0.2
Metwork 4

LD Tag

= Qo1

Tabiraep 38 08T CHMrHan Ha Belkog 2

Tabirep 37 Q38T CHMrHan Ha Beikog 1

Eciu He akTHEEH TalimMep 38, To SanYcTUTe Talkfirep 37

Mocne eegepstM TafMep 37 sanycraet Talimep 28

— TlociaenoBaTebHOE BKJIIOYEHNE BHIX0A0B!

| rining lights]
Metwork 1 Metwark, Title
Gon Tar
0.0 =— OR 51 ouT IN TOM
T39=— Tae=—R SH +5=—{PT 100 ms
MNetwork 2
[0 Tag
Tar—51 ouT IM TOM
T39=—FR SH +h=—PT 100 mz
Metwork 3
0.2 T4
Tag=—151 ouT IM TOM
TR SH +h—{PT 100 ms







MpunoxxeHue 2

OuUeHOYHble cpeacTBa 415 NPOBEeAEHMA MPOMEKYTOYHOM aTTecTalmm

a) Ilnanupyemble pe3yabTaThl 00y4eHUS M OLIEHOY

HbIC CpeaACTBA AJId IPOBECACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecramum:

Koa nHamnkartopa MHOMKaTOp 4OCTUXKEHUA

KomneTeHuunn

OneHouHble CpeacTBa

1 2

3

MK-1: Cnoco6eH paspabaTbiBaTb NPOEKTHblIE MHHOBAL|
(PyHKLMOHaNbHOro Ha3Ha4Ye€HUA B pa3J/IMYHbIX KJIMMaT

MOHHbIE peLleHUsA N0 MOAEPHU3aLMUN NOPHbIX MalluHblI U 060pyAOBaHUA pa3/IM4HOro
NYECKUX, TOPHOIreoJiorn4eCKuXx u ropHoTeEXHUNYECKNX yCs1oBUAX

MK-1.1: O60CHOBbIBAET TEXHOIOMMIO U
MeXaHW3aumio ropHbIX paboT,
MeToAbl NPOMUNAKTUKN aBapun
MalWwWH 1 obopyaoBaHus, cnocobebl
NVKBUAAUNM UX NOCNEeACTBUN

Ilepeuenv» meopemuueckux 6onpocos K zauemy:

CB0001HO NporpaMMupyeMble KOHTPOJLJIEPHI.

Crpykrypa CIIK.

dynknuonaabHas cxema CIIK.

OcHoBHble npuHuunbI nocrpoenns CIIK.
JIBoMyHAasi cucTeMa MCYUCICHUS.

O0Js1acTH NpUMEHeHusl.

OcHoBHbIE JIOTHYeCKHEe (PYyHKIMH.
KomOnnanuu jjorn4eckux QyHKIHIA.
Ynpomenue gornyeckux ¢pynkuuii. [Ipumepst.

JAunarpamma Kapnoxo Beiiua.




Kouncrpykuus n npunuun aeiicrsusa CIIK.
I[IpuHUNHAJBbHASA CXeMa MUKPOKOMIIbIOTEpPA.
CB0001HO nporpaMmMupyembiii KoHTpoJIep pupmbl Pecto FPC 101.
HenTpanbubl 0710k CIIK.
IpuHoun aeiicTBUS HEHTPAJIbHOTO 0JI0KA.
Hcnoab3oBaHue NporpaMMHOI MaMsATH.
IIporpammuposanne CIIK.
CucremaTu3auus NPUHATHS PelIeHUSs.
IHosTanmnas moxeas co3nanus nporpammsl Aas CIIK.

A3bikyu nporpammuposBanus. Ilpumepsl.

Ilpumepniuvie npaxmuueckue 3a0anus 011 3auema:
Paspabomamp peneino-KOHMaAKmMHYI0 cxemy ynpaeieHus NHeGMONPUEOOOM CO2NACHO
ouUazpammol «nepemenieHue-uay




IlpumepHnule 3a0anun na pewienue 3a0ay u3 npogheccuoHanvbHou odonacmu
Pa3paboraTe mnporpammy yuera uucia aBTOCAMOCBAJIOB HAaxOIAUIMXCA B Kapbepe.
3amacTcs YTO Ha 3arpy’KaeMbIX IUIOMIA/IKaX Y 9KCKaBaTOPOB nMeeTcst MecTo /it N camocBaoB.
[Ipu BbE3ae B kapbep kaxuaoro apromoOmis (E0.5) cuerumk mpubaBisier K CBOeMy
COJIEPKUMOMY 3HaUEHUE «1», a pe3yabpTaT CJI0KEHHS BBHIBOAUTCS HA UH/IUKAIMIO. A TIpH BbIE3/1e
aBromooOmisa u3 kapeepa (E0.7) k cogepkuMoMy cueTurka mpudaBisercs «-1».
KonTpomnep curHanu3upyer o COBMNAJACHUU 3aJaHHOTO M (PAKTHYECKOTO 3HAYEHHsI. DTO

JOJDKHO — OCYIIEeCTBIsieTcs Npu momomu cBetogdopa. Cserodop 3enensiit (A0.2), ecnu B
kfpbepe eme ectb cBoOOIHBIE MecTa, cBeTodop KpacHbId (A0.3), ecam Bce MecTa B rapaxke
3aHSATHI.

MK-1.2:

Ncnonb3yeT umdposble
MHMOPMALMOHHbIE TEXHOIOMMN MpHU
NPOEKTUPOBAHMUWN FOPHbIX MALUMH U

obopynoBaHus

OO611re 3J1eMEeHTHI A3bIKOB ITPOrPaMMHUPOBAHHUS.
Pecypcbl cBOOOAHO POrpaMMHUPYEMBIX KOHTPOJIJIEPOB.
BxoaHble yCTpOHCTBA, BBIXOIHBIE YCTPOMCTBA U 3aIIOMUHAIOIIEE YCTPONCTBO.
Oyukiuyn. @yHKIMOHATIbHbBIE OJIOKH.
@OyHKIMOHANbHbBIE 0J0K-TUarpaMMBbl.
DJIeMEeHTHI S3bIKa MPOrPaMMHUPOBaHUs (YHKIIMOHAIBHBIX OJIOK-IHArpaMM.
Komannpl. CTpyKTypHU3HUpOBAaHHBIN TEKCT.
Omneparopsl s13bIKa CTPYKTYPU3UPOBAHHOIO TEKCTA.
@OyHKIMOHANbHbBIE OJIOKH U (PyHKLINN
Jlornueckas cucrema yInpaBieHUs.
KoMOnHMpOBaHHBIE JIOTHUECKHUE OTepaIiH.




YcranoBnenue ppontos. Ilpumepsr.
Taiimepsl.

CueTuuku.

[TocnenoBarenbHble CUCTEMBI YIIPaBIECHUS.
KoMmmyHuKanus.

[To marHOMY (hparMeHTy MPOrPAMMBI IIOCTPONTE TUATPAMMY «TIEPEMEIICHHIE — IIar JJIs
ruapornHapoB A, B, C, D.
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IIpumepHoe 3ajaHue 1/ PelICHUS 33/1a4M U3 IpodeccCHOHANbHON 00JacTH

Pa3zpaboTaTh cucTeMy COPTHPOBKHU JI€TANCH TPEeX BUIOB MATEPHAIIOB 11O TPEM JIOTKAM:
YyepHbIi MeTasu - ToToK Nel, nBeTHOM MeTamn - 10Tok Ne2, rmactmacca - 10Tok Ne3. Cucrema
coctouT u3 npuBoga Nel —obecrieunBaronyil HarpasieHue K 1-my J0Tky, npusoja Ne2 - ko 2-




My JIOTKY, CTOIOpa, TPAaHCIIOPTEpa, KHOMOK «ITYCK» M «CTOIDY, KOHIIEBBIX TaTYUKOB IIPUBOJIOB
Nel u Ne2, ceHcopoB ompenaeneHus tuna aeranei cencop Nel - mrobast meranb, cencop No2 -
JleTanb HE U3 4epHOTro MeTaia, ceHcop Ne3 — rmmactmaccoBast Aetanb. [Ipu HaxkaTuu nepBoit
KHOIIKM CHCTeMa oTpabaTblBaeT OJMHOYHBIM LUKI (COpTUpPYEeT OAHY JeTalb U
ocraHaBnuBaetcs). Ilpu HaxkaTuu BTOPOW KHOMKH CHUCTeMa pPabOTaeT B aBTOMAaTHYECKOM
pexume, MOKa HE MOJY4YuT S5 Jeranel oAHOro Tuma. TpeThsi KHOMNKAa HCIOJIb3YyeTCs I
ABApUMHON OCTAHOBKM cuCTeMbl. [IpyM MOsABIEHMM 3aroTOBKM Ha JICHTE KOHBeEWepa, OH
BKJIFOYAETCS] U BKJIKOYAETCSI CTONOP, KOTOPBIM yIEepPKUBAET 3ar0OTOBKY Ha BXOJI€ B KOHBeWep B
teueHue 3 cexyHa. [locie 3Toro cTonop BBHIKIIIOYAETCS M TTO3BOJISET 3arOTOBKE MEPEABUTATHCS
Ha KoHBeilepe. B coorBercTBuM ¢ TMHOM neranu npuBoabl Nel, No2 wiu HU OIMH M3 HHUX
HaIpaBJISIOT JIETallb B COOTBETCTBYIOIIMU JIOTOK. [locne omyckanus eTtaiu B JOTOK MPUBO/T
HaIpaBlIeHUs BO3BpallaeTcss B HUcxogHoe coctosiHue. [locne 3aBepuieHus IukiIa paboOThI
CHUCTEMBbI KOHBEMEp aBTOMATHUYECKH OcTaHaBiuBaeTcs. [lociemyroiiee BKIIOUEHHUE CHCTEMBbI
BO3MO’KHO TOJIBKO I1OCJIE€ €€ BBIKJIFOUEHHS] KHOIIKOM «CTOID).




MeToauuecKue PECKOMEHAANHU IJIA IMIOATOTOBKHU K 3a4Y€Ty

[Tpy MOArOTOBKE K 3auUeTy y CTYJAEHTa JOJDKEH OBITh XOPOIIMK y4eOHUK MIIM KOHCIIEKT
JIUTEPATYpPBl, IPOYUTAHHOM 110 YKA3aHUIO IPENOJaBaTels B TCYCHUE CEMECTPA.

Bnauaie cnegyeT npocMOTpeTh BeCh MaTepual Mo CIaBaeMOM JUCITUILINHE, OTMETUTD JIJIS
cebst TpyaHbele Bompochl. OO0si3aTeslbHO B HHMX pa3zoOpaThes. B 3akimioueHue eme pas
1[eJIeCO00Pa3HO MOBTOPUTH OCHOBHBIE MOJIOKEHHUS, MCIONb3Ysl HPU 3TOM OIOPHbIE
KOHCHEKTHI JieKiui. [lpu 3ToM HYXHO 00OpaTuTh 0cO00€ BHHMaHUE Ha TEMbI YYEOHBIX
3aHATUHN, TPOMYLICHHBIX CTYIEHTOM I10 Pa3HbIM MPUYHMHAM.

[Tpu moaroTroBke K 3a4eTy HEOOXOIMMO IOBTOPSATH NPOWJIEHHBIH MaTepuayl B CTPOIOM
COOTBETCTBUHU C Y4eOHOH pabouell mporpaMMoil IHUCHUIUIMHBI, IPUMEPHBIM MEPEYHEM

y‘{C6HI)IX BOIIPOCOB, BEIHOCAIINXCA HA 3a4CT U COACPIKAINXCA B IIaHHOI\/JI nmporpamMme.

Ecnu B mporiecce caMOCTOATENBHOM pabOThl Ha/l H3YYEHHUEM TEOPETHUECKOT0 MaTepraa
WIM OpU PELIEHUH 3aad y CTyJEHTa BO3HMKAIOT BOIPOCHI, Pa3pEUINTh KOTOpHIE
CaMOCTOSITENILHO HE y/1aeTCs, HEOOX0IUMO OOpaTUTHCS K IPENOAaBATENIO IS OIYYEHUS
y HEro pa3bsICHEHUH WK yKa3aHuil. B cBOMX BOmpocax CTyA€HT AOJKEH YETKO BBIPA3UTh,
B UEM OH HCIBITHIBACT 3aTPYAHEHHUS, XapaKTep 3TOro 3aTPyAHEHUs. 3a KOHCYJIbTalUeH
ciefyeT odpamarbes U B cIydae, €ClIH BOZHUKHYT COMHEHHS B IIPAaBUIIBHOCTH OTBETOB HA
BOIIPOCHI CAMOIIPOBEPKH.



