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JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, o0cykaeHa u ogoopena mis peanusaruu B 2020 - 2021
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokon ot 01 WO r. Ne
3aB. xadenpoit A. I[ Konbra

/
PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022

y4eOHOM roy Ha 3aceaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2022 - 2023
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MalIMH M TPAHCTIOPTHO-TEXHOIOTHIECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii AL Kousra

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u o00peHa s peannsarnuu B 2024 - 2025
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MAlIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o00peHa s peanuzaruu B 2025 - 2026
y4eOHOM rofy Ha 3acefaHuu Kadeapsl ['OpHBIX MALIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. xadenpoit A.Z[.ionbra

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u oJoopeHa Juist peanuzanuu B 2026 - 2027
y4eOHOM rofy Ha 3acelaHuy Kadeapsl ["OpHBIX MAIIMH M TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[IpoTrokonm oT 20 1. Ne
3aB. kadenpoii AL Kousra




1 Henu ocBOeHMS TUCHUIIIHHBI (MOXYJIA)

enpto  OUCHUIUIMHBI ~ gBIAETCS  (OPMUPOBAHHE Yy CTYIAEHTOB 3HAHUH  TIO
pOrpaMMHUPyEMbIM KOHTpPOJIJIEpaM, MPUMEHSAEMbIM B aBTOMATU3HPOBAHHBIX
MIPOU3BOJICTBEHHBIX MPOLIECCaX TOPHBIX MPEANPUATHN U TEXHOJIOTUYECKUX KOMIUIEKCAX, a TAKKe
YMEHUH UX UCIOJIb30BaHUS B IPOCKTHBIX PEIICHUSIX.

2 MecTo TUCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Hucuunnuua IIporpamMmmupyemble  KOHTpPOJUIEpBI B CHCTEMax aBTOMATH3AlMU
NPOM3BOJICTBEHHBIX  IPOLIECCOB  BXOAWUT B  BAapUATHBHYIO 4YacTb Yy4eOHOro IUIaHa
00pa3zoBaTeNbHON MPOTPaAMMBI.

Jns  u3yyeHMs ~ OUCHMIUIMHBI ~ HEOOXOAMMbI  3HaHUSA  (YMEHMs,  BJIaJCHHS),
c(hOpMUPOBAHHBIE B PE3YIbTATE U3YUCHUS TUCIUIUINH/ TPAKTHK:

[IpoexTHpoBaHWE M pacueT CHEOAIIMX CHUCTEM THAPONPHUBOAOB TOPHBIX MAIIMH U
00opyIoBaHUs

Hayuno-uccnenoBarenbckas paborta

HNudopmaruka

l'upornHeBMONPUBO/ ¥ THAPOITHEBMOABTOMATHKA TOPHBIX MalTMH

3Hanus (yMEHUs, BIAJCHUS), TIOJyYCHHbIE TIPU W3YYEHUH TaHHOW AMCUUILUIMHBI OYAyT
HEOOXOAUMBI JJISl U3yYeHUS JUCUUIUIAH/TIPAKTUK:

Opranuzanus paboTbl U OOCIY)XMBaHHSI TEXHOJIOTHMYECKOTO O0OpYIOBaHHS TOPHBIX
IPEANPUATUI

DKcIUTyaTanus, TEXHUYECKoe 00CITy)KUBAaHUE U PEMOHT TOPHBIX MAIIHH

Opranu3zanus SKCIuTyaTalii TOPHBIX MallliH

3 Komnerenuuu ody4yawouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHHS

AUCHMILINHBI (MOYJIs1) U IIJIAHMPYeMble pe3yabTaThbl 00y4eHH sl

B pe3ynbrare ocBoeHMs AMCUMILIMHBI (Moayis) «lIporpaMMupyemMble KOHTPOJIIIEPHI B
CHUCTeMaxX aBTOMATHU3AllMK MPOU3BOJCTBEHHBIX MPOIECCOB» OOydalomUHcs AOKEH 00JanaTh
CJICAYIOIUMU KOMIICTCHIIUAMMU:

CTpyKTypHBIi [Tnanupyemble pe3ynbTaThl 00yUEHUS
DJICMCHT
KOMIETEHIINU
OIIK-7 YMEHHUEM T0JIh30BaThCSI KOMIIBIOTEPOM KaK CPEJICTBOM YIPABIICHUS B 00pabOTKH

UH(POPMALIMOHHBIX MACCUBOB

3HaTh KOMIIBIOTEPHYIO TEXHUKY
MIpOrpaMMHBIE CPeICTBa 00PaOOTKU MaCCUBOB JIAHHBIX

YMers KBAJTM(HUIMPOBAHHO TPUMEHATh KOMIIBIOTEPHYIO TEXHU-KY
[10JIb30BAThCS IPOIPAMMHBIMU CPEACTBAMU

Bnagers KOMIIBIOTEPHBIMHU TEXHOJIOTUSAMH B chepe yrnpaBieHuss 1 00paboTKu
UH(OPMAIIMOHHBIX MaCCHBOB

I1CK-9.3 criocoOHOCTHIO BEIOMPATH CLIOCOOBI M CPEICTBA MOHUTOPUHTA TEXHUYECKOTO
COCTOSIHMS TOPHBIX MAIIMH U 000pyA0BaHUS A1 X A3PPEKTUBHOMN IKCILUTyaTalnu

3HaTL OCHOBHBIC OIIPCACIICHUA, TCPMHUHBI U ITOHATHA MOHUTOPUHTA
TEXHUYECKOTO COCTOSHUS TOPHBIX MaIIHH

CHOCOGBI " CPCACTBA MOHUTOPUHTA TCXHUYCCKOI'0 CO-CTOAHUA TOPHBIX
MaluH U 000pynoBaHus 11 uX 3)PEKTUBHON IKCIUTyaTaIlluN




VYmeTb

aKTHBHO CO3/1aBaTh M 9KCILTyaTHPOBATh CUCTEMbI MOHHU-TOPUHTA
TEXHUYECKOTO COCTOSTHHSI TOPHBIX MAIIMH U 000py/J0BaHUS,

BBIOMPATh CIIOCOOBI M CPEICTBA MOHUTOPHHTA TEXHHYE-CKOTO COCTOSTHHS
TOPHBIX MaIlMH 1 000pyI0BaHus A UX (P PEeKTUBHOM FKCIUTyaTalluN

Bnaners

CIOCOOHOCTBIO BBIOMPATH CIIOCOOBI U CPEJICTBA MOHUTO-PUHTA
TCXHUYCCKOTO COCTOSIHUA 'OPHLIX MAIlIMH U O60-pYI[OBaHI/I$I JJIAA UX

3¢ PeKTUBHON IKCIUTyaTAIIUN

CIIOCOOHOCTBIO  pa3pabaThIBaTh CUCTEMBI MOHUTOPHHTA TEXHUYIECKOTO
COCTOSIHHS TOPHBIX MAIIH U 000pyI0Ba-HUS




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO0mas TpyA0€MKOCTh JUCIHMIUIMHBI COCTABIISICT 2 3a4€THBIX €IWHUIl 72 akaJ. 4acoB, B TOM

YHCIe:
— KOHTakTHas paboTa — 13 akaj. 4yacos:
— aynutopHas — 12 akaj. 4acos;

— BHeayIMTOpHas — 1 akaJ. 4acoB

— camocTosITenbHast pabota — 55,1 akaj. 4acos;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yaca
®dopma aTTecTaluy - 3a4€eT

AynutopHas s o
KOHTaKTHast paboTa 3 ;5) dopma Tekymiero
Paszen/ Tema 9 (B akan. yacax) g E{ Bun 3 KOHTPOJISL Kox
N — > g © | camocTosTenbHOl | yomesaemocTuH | o
g g padotsl MIPOMEXYTOUHOM
Tek. nal. | mpakr. 2'Q aTTECTAIHH
3aH. 3aH. | O =

1. Tema 1
1.1 1.CBo6ozHO
MpOrpaMMHpPYyEMBbIE
KoHTpoiiepsl.  CTpyKTypa.
OyHKIHOHANBHAS cxema. TMonck
OcHOBHEIE TIPUHIUIIEL .
TIOCTPOCHHSI. JlBomunas FIOTIOIIHHTEILHOH IMpoxoxnenue
CcUCTEMA HCHHMCICHHUA. 1 1 11 P;:;b;}f:’é;ﬂ?;{f TectoBoro koutposs | OIIK-7, IICK-
O6nact NIPUMEHEHUS. PaGora ¢ Nel na noprane 9.3
OcHOBHBIE JIOTUYECKHe N MITY
GyHKUUH.. KomOunanuu KOMHHOTepVHOH
JIOTHYECKUX GyHKIUH. TEXHIKOH.
VYpouienue JIOTUYECKUX
GyHKIHiL. IIpumepsr.
Juarpamma Kaproxo Beiiga.
HUtoro no pazneny 1 1 11
2. Tema 2
2.1 KoHcTpykuus ¥ NpuHIUI
JeHcTBUs CIIK.
IIpuHnunmanbpHas cxeMa MHUK-
pokommbiotepa.  CBoOOIHO
MIPOrpaMMHPYEMBIit
kouTposuiep ¢upmer de-cto Tonck
FPC 101. LentpanbHbl 650K N
CIIK. [Ilpunuun peiictBust AOTIOMHHTEILHOM [Ipoxoxxnenue
LEHTPaIb-HOTO 6110Ka. HH@OpMa}[HH 1% recrosoro konTposs | OIIK-7, IICK-
HcnonszoBanue 7 ! ! 1 SaBIIaHHOH reMe. Ne2 na noprane 9.3
NIPOrpaMMHOMI MaMSATH. PITIOTHEIHE MITY
IIporpammuposa-aue  CIIK. TIPAKTHHECCKON
Cucremarusanus NPUHATUSL pacoTeL
pewenus. [loaranHas Monenb
CO-3/IaHUsl TPOTPAMMBI ISt
CIIK. S3bIkK
MpOrpaMMHPOBAHHS.
[Tpumepsr.
HUtoro no pazneny 1 1 11




3. Tema 3

3.1 OO1rue 3JIeMEHTHI SI3bIKOB

MpOrPaMMUPOBAHHS.
Pecypcer  cBoGomHO  mpo-
- al\}/llll\)/ll/l OMBIX A p CamocTosTenbHoe IIpoxoxneHue

P py n3y4yeHue yuebHoii | rectoBoro konrpois | OIIK-7, IICK-
KOHTPOJUIEPOB. Bxonnbie 11U N

N 1 Hay4HOI Ha noptaie MI'TY 9.3
YCTpPOMHCTBa, BBIXOJTHEIC
N JIUTEPATypPbI Ne3
YCTPOMICTBA U 3all0OMUHAIOLICE
YCTpPOMCTBO. DyHKUIUU.
OYHKIMO-HAIBHBIC OJIOKH.
HWroro no pasneny /11
4. Tema 4
4.1 dyHKIMOHATBHBIC OJOK-
JIarpaMMElL. DIeMEeHTHI
S3bIKa  IPOTPaMMHUPOBAHMS Tounck
(YHKIMOHATBHBIX 610K~ JIOTIOJTHUTEIIBHON IIpoxoxneHue
arpaMM. Komanngr. 1 12 unpopmaruu. | Tecrooro kourposs | OIIK-7, TICK-
CTpyKTYypU3UpPOBAHHBII Brimonnenue Ne4 na noprane 9.3
TekcT. Omeparopsl  s3bIKa MPaKTUUECKUX MI'TY
CTPYKTYpPH-3UPOBAHHOTO pabot
Tekcra.  DyHKIMOHAIBHEIE
6110KH U QyHKIINU
HWroro no pasneny 1 12
5. Tema 5
5.1 Jlornueckas cucrema
yNpaBIEHHUSI. CamocTosiTeTbHOE IMpoxoxnenue
KomOunupoBaHHbie 11 12 |¥sydenue yuaebHo# | recroBoro kouTpodst | OIIK-7, TICK-
JIOTUYECKHE OIle-paLliH. W HAyYHOH No5 Ha noprazne 9.3
YcraHoBneHue (bpoHTOB. JIUTEPaTypPhI MITY
IIpumepsr.
HWroro no pasneny /11 12
6. Tema 6
6.1 Taiimepsl. CueT4uKH. BAIIOHEHIE TDOXOKACHUE
TlocnenoBarenbHBIE CHCTEMBI p . OIIK-7, TICK-
1 9,1 MIPAKTUYECKUX | TECTOBOrO KOHTPOJIS
yIpaBIICHUS. Kowm- 9.3
pabot Ne6
MYHHKaIusl.
HUtoro no pazneny 1 9,1
Hroro 3a cemectp 6/21U | 55,1 3auéT
OIIK-7,IICK-

HTtoro mo AMCIUIIINHE 6/21 | 55,1 3a4eT

9.3




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

OO6pazoBaTenbHbIC U HHPOPMAITUOHHBIE TEXHOJIOTHH

B xonme mpoBeneHHs JEKIMOHHBIX 3aHATHHA TPEIyCMATPUBACTCS HCIOIb30BaHUE
COBPEMEHHOT0 MYJIbTHMEIMHHOTO 000py10BaHUs (IPOEKTOPOB, MEPCOHAIBHBIX KOMITBIOTEPOB)
IUTst 00JIee YETKOTO M HATJISAHOTO BOCIIPHSTHS YUeOHOTO Matepuaia. M3ioxkeHue JIeKIMOHHOTO
MaTtepuaja CONpPOBOXKAAETCS Mpe3eHTaluerd (AeMoHcTpauuedl  y4eOHBIX — MaTepHalioB,
NPEJCTaBICHHBIX B Pa3-JIMYHBIX 3HAKOBBIX CHCTEMaX, B T.4. WIIIOCTPATHBHBIX, IpapUUECKUX,
ayJuo- U BUAEOMATEPUATIOB).

[IpakTuyeckoe 3aHATHE NPOBOTUTCS B (OpME MPE3CHTAUU C MPEIACTaBICHHEM
Pe3yabTaTOB IPOESKTHOM AEATEIBHOCTHU C UCTIOIH30BAHUEM CTIEHUAIN3UPOBAHHBIX IIPOTPAMMHBIX
cpen.

B xoze mpoBeneHus: BceX MPAKTUYECKUX 3aHATHHA MPeayCMaTpUBACTCA MCIOJIb30BaHUE
CPEACTB BBIUYUCIUTEILHOW TEXHUKM TP BBHINOJHCHUM HWHIUBUAYAIBHBIX 3aJaHUA U
KOHTPOJIbHOM Pa0OThI; HCIOJIB30BAHUE 3JIEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepHuaia IIo
TeMaM, TPEOYIOIHUM WILTIOCTPAlUA padOoThl TTporpaMMHbIX npoayktos: FluidSimH, MS Word,
MS Excel, MS Power Point;

B mpomecce mnpenomaBaHHWs JUCHUIUTMHBI HCHOJB3YIOTCS TEXHUYECKHE CpEICTBA
oOyuenus (nupaktuueckuii crena pupmel FESTO)

Texkymuii,  TPOMEKYTOUYHBIM  KOHTPOJb  MPOBOAUTCS  TECTUPOBAHMEM  HA
oOpazoBatensHOM nopTaie MI'TY ¢ 00s13aTenbHBIM 00CYKICHHEM BBITTOJIHEHUS TPAKTHYECKOTO
3aJlaHuS.

6 YueOHO-MeTOHYeCKOe 00ecTiedeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst
[IpencraBneHo B mpuioxkeHuu 1.

7 OueHoYHbIE CPeCTBA /ISl IPOBeIeHUs POMEKYTOYHOM aTTeCTAIMHU
IIpencraBieHbl B IPUIOKEHUH 2.

8 Yueb6HO-MeTOAMUYeCKOEe M HHPOPMALMOHHOE 0O0ecieYeHHue TUCHUIINHBI (MOYJIs1)

a) OcHoBHAas JUTEpaTypa:

1. [Iporpammupyemsie KOHTpoiepsl: Y4yeOHoe nmocobue / Urnatses B.B., Kobepcu 1.C.,
CnupugonoB O.b. - PocroB-Ha-Jlony:M3narensctBo OOV, 2016. - 137 c.: ISBN 978-5-9275-
1976-7. - Tekct : amektpoHHbIA. - URL: https://znanium.com/catalog/product/989934 (mata
obpamenus: 18.09.2020). — Pexxum mocTyma: 1mo mojamucke.

2. AnapeeB, C. M. AmnmapartHble CpeICcTBa H MPOrPaMMHOE OOECIICUCHHE
npombliieHHbIX KoHTposuiepoB SIMATIC S7 : yueGnoe mocobue / C. M. Angpees, M. IO.
Psi6un-koB, E. C. Ps6uukoBa ; MI'TY. - Marautoropck : [MI'TY], 2017. - 231 c. : ui., cCXemsl,
Tab., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/151
4278/3447 .pdt&view=true (mara obpamenus: 04.10.2019). - MakpooOsekT. - Tekcr
3neKTpoHHBIN. - ISBN 978-5-9967-0940-3. - UmeeTcs neyaTHbli aHAJIOT.

0) JlonmosiHuTEIbHAS JIUTEpaATypAa:

1. XuBpun, M. B. AntnapaTHoe u nporpaMmMHoe obecrieueHue yrpaBieH!s] TEXHOJIOTHYe-
CKMMH mpoueccaMmu. Pazgensl: ABTOMAaTH3MPOBAHHBIE CHCTEMBI YIPABICHUS MPEANPUS-THEM.
[Ipumenenne ceTeil BO B3pHIBOONACHBIX 30HAX. AINIMApaTHbIE W IPOrPaMMHBIE CPEJCTBA
MIPOTPaMMHUPYEMBIX KOHTPOJUIEPOB : yueOHO-METOINUECKOE TTocoOre


https://znanium.com/catalog/product/989934
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true

/ M. B. XuBpun. — Mocksa : MUCHC, 2015. — 95 ¢. — Texkcr : anekTpoHHbIH // JIaHb : 3mek-
TpoHHO-OMOmMoTeyHass cucremMa. — URL: https://e.lanbook.com/book/116790 (mata 006-
pamenus: 18.09.2020). — PexxuMm goctymna: 1uist aBTOpU3. NOJIb30BaTENEN.

2. umos, O. B. IIporpamMmMmupyembie KOHTPOJUIEPHI B CHUCTEMaxX MHPOMBIIIJIEHHON
aBTOoMa-tu3auuu : yueOHuk / O. B. IlIumos. — Mocksa : UH®PA-M, 2020. — 365 c. —
(Bricmiee oopazoBanue: bakanaspuart). - ISBN 978-5-16-011205-3. - TekcT : 31€KTPOH-HBIH. -
URL: https://znanium.com/catalog/product/1057224 (mata obpamenus: 18.09.2020). — Pexum
JOCTyTMA: 10 MOIHUCKE.

3. llumos, O. B. TexHuueckue cpeacTBa aBTOMATHU3AIMH U YIIPABICHHUS | y4eOHOE MOCo-
oue / O. B. llumos. — Mocksa : UTH®PA-M, 2021. — 396 c. + Jlon. Matepuaisl [ D1eKTPOHHBIN
pecypc]. — (Bricmiee obOpazoBanue: bakamaBpuat). - ISBN 978-5-16-010325-9. - Tekcr :
anektpoHHbid. - URL: https://znanium.com/catalog/product/1157118 (mara oOparieHus:
18.09.2020). — PesxuMm goctymna: 1o MoAmucKe.

B) MeToanueckue yKa3aHusi:

AngapeeB, C. M. KoMIIJIEKChl TEXHHMYECKHX CPEACTB B CHUCTEMax AaBTOMATUYECKOTO
ynpasnenus. Kypcosas pabora : yuedbnoe nocodue / C. M. Aunpees. - Marauroropck : MI'TVY,
2013. - 1 ospekrpon. onrt. muck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=919.pdf&show=dcatalogues/1/1118
907/919.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooOobekT. - Tekcr
JIEKTPOHHBIN. - CBeneHus AocTynHbl Takke Ha CD-ROM.

Anapees, C. M. [IporpammupoBaHre MUKPOIPOLIECCOPHBIX KOHTposuiepoB SIMATIK S7
300/400. JTabopaTopHBIii MpakTUKyM : yuebHoe nocodue / C. M. Auapees, M. FO. Ps6uukos, T.
I'. CyxonocoBa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 anektpon. ont. auck (CD-ROM). -
3ar. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=2664.pdf&show=dcatalogues/1/113
1351/2664.pdf&view=true (mata oOpamenusi: 04.10.2019). - MakpooOobekT. - Tekcr
3JIEKTDOHHBIN. - CBeneHus oCTVIIHBI Takke Ha CD-ROM.

r) lIlporpammHuoe odecnneuenne u UHTEpHET-pecypcehI:

IIporpammHoe obecnieueHue

Haumenosanue 110 Ne moroBopa Cpok aeicTBUS TUIEH3UU
MS Windows 7
Professional (mis J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Ofﬁce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
77Zip cB0OOaHO pacupoctpansemoe 110 OECCPOYHO
MathCAD v.15
Education University  [[-1662-13 ot 22.11.2013 6eccpodHo
Edition
MS Office Project Prof
20131 K1ACCOB) J-1227-18 ot 08.10.2018 11.10.2021



https://e.lanbook.com/book/116790
https://znanium.com/catalog/product/1057224
https://znanium.com/catalog/product/1157118
https://magtu.informsystema.ru/uploader/fileUpload?name=919.pdf&show=dcatalogues/1/1118907/919.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=919.pdf&show=dcatalogues/1/1118907/919.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true

DJEeKTPOHHBIC TUTAKATHI
no nucriuiumae «Cetu |[1-903-13 ot 14.06.2013 OeccpouHo
OBM»

DJNEeKTPOHHBIE MIAKATHI
o Kypcy
«ABTOMAaTU3UPOBAaHHbBIE
cuctemsl ynpasinenus |1-903-13 ot 14.06.2013 6eccpodHo
Ha OCHOBE
MHUKPOIPOLIECCOPHBIX
TEXHOJIOTHIT»

IIpodeccnonanbHble 6a3b1 JAHHBIX  HH(OPMaAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
OnexktpoHHas 0a3a mepuonnmveckux uzganuii East View
Information Services, OO0 «MBUC)

https://dlib.eastview.com/

[TouckoBas cucrema Axanemust Google (Google Scholar) |URL: https://scholar.google.ru/

Wudopmannonnas cucrema - ExanHoe OKHO gocTyma K
HHGOPMAIMOHHEIM pecypcam
9 MaTtepuajJibHO-TEXHHYECKOe obecreueHue JUCIHUIJIUMHBI (MOIYJIs1)

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

MatepuanbHO-TeXHUYECKOE 0OecTieyeHNe TUCIUIUIMHBI BKIIOYAeT:

Jlekunonnas ayautopuss MynbTUMENHITHBIE CpENCTBA XpPaHEHUSA, MepeAadyd u
npecTaBiIeHus HHPOPMALIUH, TPOSKTOPHI AJIsi BOCIIPUATHUS JIGKLIMOHHOTO MaTeprasa

Jlaboparopust cuctem ymOpaBieHUS TUIApaBIWYecKUMHU mnpuBoaamMu CTeHIbl 1O
CIIeALIEMY U IPONOPLIUOHATIBHOMY THAPONPUBOLY — 2 IIT.

Jlaboparopust MojenupoBaHHMsT M aBTOMAaTU3alUU TporueccoB W MamuH CreHj 1o
perylIupyeMoMy 3JIEKTPOIIPUBOLY

AyauTopus I caMOCTOSITENhHOM paboT IlepcoHanbHBIE KOMITBIOTEPHI ¢ TakeToM MS
Office, FluidSim c¢ Bbixomom B MHTEpHET M C JOCTYNOM B 3JEKTPOHHYIO HMH(OPMALUOHHO-
o0pa3oBaTeNbHyI0 Cpelly YHUBEpCUTETA


https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/

[Tpunoxenue 1

Y4eOHOo-MeTOoAMYECKOE OOecTIiedeHHe CAaMOCTOATEIbHOM padoThl

AynutopHas caMOCTOsITeNIbHAsl padoTa CTY/CHTOB MpEANoaraeT pelieHrne KOHTPOJIbHBIX 3a7a4u Ha
MPAKTUYECKHUX 3aHSATHUSX.

[IpumepHBIC ayaAuTOpHBIE KOHTPOJIbHBIE padoThl (AKP):
AKP Nel «Onpenenennie BpeMenn ckanupoBanusi PLCy

-U3BecTHO BpeMs oOHOBieHHS BX0/10B = 300us u Bpemsi oOHOBIeHUS BbixogoB= 100ns (1 us = 1
MHUKPOCEKYH/Ia)

Taxk. obmee komudectBo 1/O Bpemst ooHoBIeHU 300 + 100 = 400us

Bpewmst BbINOTHEHUS KX 101 crienn(uyeckoit HHCTPYKIIMH, U3 PYKOBOACTBA nojb3oBarens PLC:
LD - 2us

TMR - 4us
LD - 2us

-OnpenenuTs NOJHOE BPEMS BBIOIHEHUS TPOTrPaMMBl! P ree e
-Eciun  cxopocTh pemieHuss 3aayd  BaXKHa Kak Mbl
UCIIONIb3YEM  MOJIyYEHHOE BpeMs Uil  MOBBILICHUS
HaJEKHOCTU?

-CKOJIBKO SI3BIKOB IIPOTPaMMUPOBAHUS MIPETyCMaTPUBAET ) Sran cors G
crangapt [EC 61131-3. it
-Kakue BbBIrOABI MO3BOJSET TMOJYYUTh BHEApPEHUE
crannapta [IEC 61131-3. . =
-YTo npeacTaBieHo Ha JTAaHHOM PUCYHKE? anpasms sovem E
-OCHOBHBIE TEPMUHBI -
OnpeneneHrie TEPMUHOB

DCS - Distributed Control System.
DESINA (DistributEd and Standardized INstallAtion technique for machine tools) - 3T0 Toprosas
MapKa CTaHJIApPTHOM WHCTAJULSILIMOHHOM TEXHUKU Ui paclpelesieHHbIX CHCTEM YIpaBlIEHUs
CTaHKaMU. DTOT CTaHIApPT OINpeNeNsIeT IMOJIHBIA CIEKTp TpeOOBaHMI K BO3MOXKHBIM BapUaHTaM
MOJIKJIFOUEHUSI BCEX YCTAHABIMBAEMBIX KOMIIOHEHTOB. CTaHAapT MO3BOJISIET CHU3UTH CTOMMOCTH
000pyIOBaHUs, a TAK)KEe CHU3UTH 3aTPaThl HA MOHTAX M MTOATOTOBKY TEXHUUECKOW JOKYMEHTAIUH.
HMI - Human-Machine Interface. 9to PC-unrtepdeiic, mo3Bossironuii oneparopy KOHTPOIUPOBATH
Ipolecc.

OLE - Object Linking and Embedding. Cranmzapt Microsoft ma 6aze OPC npoTokoua.

OPC - OLE gna ynpasineHuss npoueccamu. CTaHIApTHBIA NPOMBINUIEHHBIM INPOTOKON JUIs
KOMMYHUKAaIUH.

PLC - Programmable Logic Controller. Yacto ucnons3yercs Bmecte ¢ HMI umu SCAD A
CUCTEMaMHU.

SCAD A - Supervisory Control .And Data Acquisition.|

bhapn RCARL

Mposduim2eH-ERCER:

AKP Ne2 «OcobeHHOCTH MTOCTPOCHHS TIPOTPAMM))

— Kakue nannbie nenaet JOCTynHbIMU onepannonHas cucrema PLC?



» Tlepudepuiinbie BXOABI U BEIXOBI

» OO0pa3 mporiecca Ha BXOAAaX U BBIXOJIaX
*  Mepxkepsl

» Taitmepsr

» Cuerunku

- Yro Brimtoyaet McnosHseMbIN KOJT TPOTPaMMBbI
OocHOBHOI1 nnporpammsl (OB1).
noanporpamm (Subroutine)
nporpamMm o0paboTku npepbiBanuii (Interrupt)

— CKOIbKO CHMBOJIOB MOXET COAEPKAaTb KOPOTKMM KOMMEHTapuil coxepxxur (mo 36
CHMBOJIOB).
Cosznate HOBBIHM TpoekT B B STEP 7-Micro/WIN 32 (ympaBneHune BXoJaMHU-BBIXOJaMH). YKazaTh
OCHOBHBIC IIary!
- HMmeercs aBa Beikmouarens (toggle switches).

Korma oamH M3 HUX BKIIOYAIOT, TO IBHUTATENb IO 0 QO 1

L ] .
BKJIFOUUTCAI. Hpe;[naraeTc;I JIBEC JIMHHUHA
nuarpaMmbl. [lodemy mnipu mocienoBaTeIbHOM __| | ___________ ( )___

Bkatouenne 0.0 a sarem  10.1 ngBurarenn
paborarb He Oyaer. «CHHAPOM JBOWHOM

KaTyLHKI/I?» Kaxk CKOPPCKTUPOBATD IIP OI‘paMMY? IO 1 Q[] 1

Pemenue: 10 .0 Q 0.1

- Kak BBITPY3UTh MPOEKT M3 KOHTpoJlepa U
COXPaHUTh B MAMSITH KOMIIbIOTEpa?
- Kak cnenarp ouncTKy maMsTH NpU U3MEHEHUH TPOTrPAMMBI?

AKP Ne3 «Texnuueckue cpeactna cucteM ymnpaniienus: ¢ PLCy
- Kaxas noruueckast pyHKuMs peann3oBaHa Ha cxeme?



Wwnka nutarms —T‘—
A 11.0 Cocronmme | 1.0 =1 1 H.O. xonTaxT
A 111 Cocronwwe | 1.1 =1 4 H.O. xouraxt
= Q4.0 Cocronrme Q40 =1/ Karywra
‘ M300paKeHHe JaMKHYTOro KOHTAKTa

Wina nutamma —
A 11.0 Cocrosnue | 1.0 =0 \| o e
AN 114 Cocronmel 11=1 - b W3 wouranr
= Q4.0 CocTosnueQ 4.0=0 / Karyma

Wa nurasmA

° 110 Cocrosnue | 1.0=1 1 ' Coctommne | 1.1=0
H.O. rosiTaxT \ H.O. doxrax’

o] 111

= Q4.0 CratycQ 4.0 =1 KaTywwa




STL Nporpamma PenenHan cxema
WuHa >
o 11.0 Cocroanne 11.0=0 HO. \
KOHTaKT
OoN 1.4 CocToRHMe | 1.1 =1 H3
KCHTAKT
= Q4.0 CocToskHe Q4.0=1 / | Karyuxa
p— —
STL NMporpamma PenenHasn cxema
A 11.0 WuHa
= Q 4.0 NHTAHKA
\ 110
Ouarpamma cOCTOSHMA CUrHanoBe
11.0 ! Il g,
Q40
Q4.0 L1 ; { Kawmal

#0OR Logics, Norvyeckas dyHKUKMA Mok modaowe:s I

Network 1 MNetwork Title
[ Network Comment
10.0 10.1 Q0.0
| |
| t e )
10.0 10.1
| |
| —
STL Nporpamma PeneiHan cxema
Wuka nnTasmA T T
X 11.0 KowTakt 11.0 -\---- =
X 1.1 Kowrakr 1 1.1 -_k___\T -
Q4.0
= Q4.0 Katywka

_4_

— PazpaboraTh cucteMy ynpaBlieHUs Ui CIEIYIOIIETO pUMepa:




[\ I

[Ipn Ha)kaTUM Ha KHOIIKY J0JKHA BKJIFOUMTHCS] CUTHAIM3AMS (3yMMEp, CUPEHA).

Jlamma, KoTOpass CBETUTCS B UCXOJHOM COCTOSIHMM, JIOJKHA IOTACHYTh IPU HA)XaTUU Ha
KHOIIKY.

Jlammia no/mKHA TOPETH A0 TEX MOP. MOKA BKIIFOYEHA KHOMKA.

[Ipu kpaTKOBpeMEHHOM Ha)KaTMM Ha KHOIIKY JlaMIla 10JI)KHA TOPETh.

PaccmoTpuM AnMHHBIA  KOHBeiep mpoxofsmeil mo Bced ¢aOpuke W MMEIOLIHA
MHOTOYHUCJICHHBIE JaTYMKU OOHapykeHHus AedekTa BhITyckaemoro (GaOpuKoil MpoayKTa.
JIro60#1 aKTUBM3MPOBAHHBIA MAaTYMK OCTaHABIMBAEeT KOHBeWep. Pe3ymbraT — KOHBeliep
Oospiie cTouT YeM paboraer. Kak ymydmmTh cuctemy ynpapieHus KoHeiiepom? Benp, B
KOHIIE KOHIIOB, TUIOXOM MPOAYKT XYK€, YeM HUKAKOH MPOAYKT).

Pa3zpabortaTe cxemy BKJIIOYEHHUS B paOOTy JBUTATeNsl U OTKIIOYEHHUS €ro MOCPEICTBOM 2
MI'HOBEHHBIX KHOIOK.

-ULC

LarmotnoKKpoBKa [CamMonogxeaT |

Metwork 1 MNetwork Title

M ebwork. Comment

10.0 10.1 Li0.o

—
_IE!EI,DI_

| Camofnokupoeka [camonoaxear) - OC
Network 1 Metwark Title

Pt
L

Metwork Commment

10.0= OR AND == (0.0
(0.0

10,1 =




| stop cuvcTema fes Yyonoeua Ges0NacHOCTH

Metwork 1 Metwork Title

| MNetwork Cornment

Start=CM:10.0 Stopp=CH:10.1 Mator=CFF-Q0.0

| |/

Motor=CFF:@20.0

Symbol Address Commet

Motor Q0.0 Zapusk_maotar

Start 10.0 start_motor

Stopp 10.1 knopka stop mator

-~ UYeM oTnuvaeTcs peneiHbIid BEIXO OT MHUPPOBOTO?.

PeneiiHblil 3TO TaM. T/i€ CTOUT pelie, HOT/Ia €ro Ha3bhIBAIOT ""CyXHUM KOHTAKTOM'" MOCKOJBKY
KOHTAaKThl pejie HE MMEIOT 3JEKTPUUECKOM cBsizu co cxemamu camoro PLC. Peneiinbie
BBIXO/bI YCIIOBHO MTPOTHUBOIIOCTABIISIIOTCS "TPAH3UCTOPHBIM", TO €CTh MOJYIPOBOJHUKOBOMY
KOHTaKTy, KOTOPBIM HMEET 3JIEKTPUUECKYIO CBA3b CO CXEMAaMU KOHTpPOJIIEpa.

[udposoii (B cmpicie digital) 0OBIYHO MPOTHUBOMOCTABISAETCS aHAJIOTOBOMY M 0003HAYaeT
HEKOTOPBI OT/AEIbHBI E€IWHUYHBIA KOHTAaKT, BKJIIOYEHHBIH B KaKylO-HUOYAb TpYIIy
KOHTAaKTOB, OOBIYHO 8 1O KOJIM4YECTBY OUT B Oaiite. B oTinune oT aHaI0roBOTr0, M3MEHEHUS
HaIpsDKEHUST Ha TAaKOM KOHTAKTE HMMEIT [JBa OCHOBHBIX 3HA4YEHMs, YCJIOBHO
cootBercTByromuX 1 u 0. [loaTromy nudpoBoii BBIXOJ MOXKET UMETh KaK PEICHHBINA, TaK U
TPaH3UCTOPHBIA  KOHTaKT, a CcaMO I[IOHATHE HECKOJIIbKO  a0CTparupoBaHO  OT
3JIEKTPOCXEMATHUKH.

HudpoBeiMy ii.ni aHAIOTOBHIMH OBIBAIOT KaK BBIXOABI TaK M BX|OJbl. a peNCHHBIMH M
TPAH3UCTOPHBIMH TOJIBKO BBIXOJBI.

Yro ciyaurcst, eciim Bxob1 10.0 1 10.1 o6a BritouaroTes B TO ke camoe Bpemsi? Beixomx Q0.0
set wn reset? UToOBI OTBETUTH HA ATOT BOMPOC, MBI TOJKHBI AYMaTh O TIOCTIEIOBATEIILHOCTH
npocMoTpa, ladder Bcerna mpocmaTpuBaeTcsi CBEpXyY IOHU3Y, CiieBa HampaBo. [lepBas Bemib B
npocmotpe - cMoTpeTh Ha Bxoabl. 10.0 m 10.1 oba ¢usmuecku BKIIOUEHBL. 3aTeM pic
BBINIOJIHAET Nporpammy. Haunnas ¢ Bepxuero jieBoro, Bxoa 10.0 BepeH, mo3ToMy, OH JOJDKEH
ycranoBuTh Q0.0. 3aTeM npocMOTp UAET B CIEAYIOLIYIO BETKY, U Tak Kak Bxoz 10.1 Bepew,
4yTO OH J0.7hkeH nepe3arpy3utb Q0.0. To ecth, copocuts Q0.0. [ToaToMy B mocnene yacTu
IPOCMOTpA, KOraa pic 0OHOBISET BBIXOA, OH OyaeT moaaepkuBath oTkiatodeHue Q0.0 (To
ectb copoc (reset) Q0.0).

AKP Ne4 «Tumnsl JaHHBIX)»

C KakMMHU THIIaMH JaHHBIX MOTYT paboTtaTth KoHTpouiepsl SIMATIC S7?



(Gonewe, yem 32 Guta)

BOOL
‘B;EI‘RED JlanHEIe 3T0r0 THINA ABNAF0TCE KoMOmnHaimamy 6utos. Ot | Oprra (Tim BOOL) mo 32 6uror (DWORD).
DWORD
kﬁHAR iﬂam—me 3TOro THIA JAHMMAOT POEHO OJHH CHMBEOI 13 Habopa cumeonor ASCIL
INT
DINT OTH JaHHEIE JOCTYIIHEL 171% 00paboTKM 2HCIOBEIX BeHMHH (HalTpHMep., 114 paciera apu(MeTHIecKix BRIPaKEHIMI
REAL
SSTIME
TIME Jarsble 3TOr0 THIIA NPEICTARIART PasINHHEIS 3Ha4eHNa Epemenn 1 gatel BHyTpy STEP 7 (Hanpumep, 410l vera
DATE naTy MM BRECTH 3HAYEHHE BpeMeHH 14 TaliMepa).
TIME_OF DAY
— KaxoBsl Tunsl mangeix s3eika STEP-7&
e

SNEMEHTAPHBLIS E + BuToBRsie TN Aanser (BOOL, BYTE WORD, DWORD, CHAR)
| TUNB AAMHEIX \

(Ao 32 6uT) xl“. + MaTemaTHYECcoMe THNLI AaHHEI (INT, DINT, REAL)

3 «BpemenHere THNLI {SSTIME, TIME, DATE, TIME_OF_DAY)
CRo#HbIE TR SAHHDIX = Oata v epema [DATE_AMD_TIME)

* Maccue (ARRAY)
= CTpyxTypa (STRUCT)
» Ctpoka (STRING)

Tnne: gaHHbix, onpejeneHHbiE

nonbzogarene
_(Convwe,yem320nra) 000

Tun panHex UDT (UserDefinad Type)

- Kaxossl popmarsr 16-0uToBBIX yncen?



| PG | CPU

o 2 g &
: i b [oToToTo[o[eA[o[[o o Ao [AiTo]
mmim> W o4 iz i1 B B T @& B 4 3 2 4 &
oj0|0j0|OjO|O(1j0)0|1|0(1]0|C|0O
INTEGER _. | e
;Eﬁf -ﬁf ;-m

= i W W 13 MWy 7T & & 4 3 T OV D

M [1]1]al1]a]2]1]ofof1]1]0]o]o]1]1]
INTEGER 413 28 o7 2493 22

* 1 256+ 128 + 16+8+ 4 = 412

-(412+ 1)=- 413

0/0j1/0f1/0|0

®opmartsl 32-0UTOBBIX yncen?
|I]EI>runnrmna:: CRE I R I I N T I
«296 o/joj0f{0/0j0O|0O/O/Of0/0O/O|O/OjOfOJO|O|O/O/O|O|O|1

25 o e

integer (32Bit)= 256 + 32 + 8= 296

| II > O6wwit hopmar gna wncna real = (3nax) « (1.1) - (2¢-127)

«0.T6 3nakwncna
*‘::?E l real gm am.cnpneurn (8 6uT) (= mm:-:mza Gut)
. II‘II:I‘II.-JI:lﬂ:.lllﬂi':ﬁ‘ll'l'T‘l'l'i'l':“'l:'II'IliI: :
IJIJ'I11111I.'I1ﬂIJDﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ[ﬂﬂﬂﬂﬂ[ﬂﬂﬂ
725 5 24

BRP X224
'

Yucnoreal=+15+2 & .07s

(DOpMaTLI, KOTOPLIC MOT'YT OBITh OpCACTABJICHBI C TOMOMIBIO JAaHHBIX pa3ﬂPI‘-IHOﬁ I[J'II/IHLI?



I1m1 H | Pa3mep | BozMokHEIE JHANA30H H NpEICTABICHHE ITpumep
ONMHCAHHE B dopmaTel HCeT
OHTAX (0T MHHHMAJILHOTO 10
MAKCHMA.IBHOI 0 3HA'IeHHA)
BOOL (6HT) 1 BymeB TeKcT TRUE/FALSE TRUE
BYTE (GafT) 8 IlTecTHaOmaTHPHIH | 0T B#16#0 10 B#16#FF B#16710
02 THCIo byte#16#10
WORD (ciop0) | 16 JBOHYTHOS THCIIO 0T 2#0 Jo 2#0001_0000_0000_0000
2#1111 1111 1111 1111
ITecTHanaTH- oT W#16#0 10 W#16#FFFF W#H1671000
PHMHOS THCIO word16#1000
BCD o1 C#0 1o C#999 C#998
JecataaHoe 1acno | o1 B#(0.0) 1o B#(255.255) B#(10.20)
0e3 3HaKa byter(10.20)
DWORD 32 JIBOHTHOE THCIO 0T 2#0 1o 2#1000_0001 0001 1000
(oBoHHO® 2#1111 1111 1111 1111 1011 1011 0111 1111
CIIOBO) 1111 1111 1111 1111
IlTecTHaOIaTH- DW#16#00A2 1234
PHMHOE THCIO o1 DW#16#0000_0000 1o dword#16#00A2 1234
DWH#16#FFFF_FFFF
JIeCATHIHOS 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 JecaTHaHoe qHeno | 0T —32768 1o 32767 24
THCIO) €O 3HAKOM
DINT 32 JecaTHIHOS THCTO0 | OoT L#-2147483648 1o [#-111
(oBOHHO® €O 3HAKOM 1#2147483647
LIETI08 THCIIO)
REAL (umcioc | 32 IEEE Bepxuad rpaHuna: £3.402823e+38 | 1.268467e+11
IIaBaromet THCIIO C HexHad rpaana: £1.175495e-38
TOKOH) TLIABAKINEH TOTKOH
CHAR 8 CmiBon ASCI 'A'VB'HT.O C
(cHMBOIT)

- Cosznath Tabauiy u3 4 MpOU3BOJILHBIX 3HAYCHHM HAaYMHAOMIMXCS ¢ agpeca VW 100!

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

Metwork 1

MHetwark, Title

| 3arpysume MaKCUMANEHYPO A0UHY TaGALBI

I
LD

SHO .1
MOVY k4, VW10
Metwork 2
|
LD SHO .1
ATT L7, WW10
AEND
ATT +3, VW10
AENO
ATT +18, WWi0
AENO
ATT +25, ¥Wi0

- Ilepemenienue naHHBIX !




[ G

MOV_B MOV_B
SM0.0 - SM0.0 - LD SM0.0
—— EN ENO [— —]EN OuUT — MB5 | |MOVB 5, MB5
5 —IN OuUT — MB5 5 —IN ENO—

MOVB 5MBS //8-BuTHaA KoHcTaHTa (yenoe)

MOVB 18#EFMB5 //6aitT B 16-puyHOM dopmMare

MOVW VWO MW10 /Mepemewerne cnoea

MOVD VDO MDO /MepenMelyeHe ABOIHOTO CNOBa
MOVR VDOMDO {Mepemelerne BELWECTBEHHOMO Yucna

PUMEDBI
nepegadun

AKP No5 «Mepkepsl. BuyTpennee pene»

— Hamb0osee yacTo npumMeHsieMble ClielUAJIbHbIE MepKepPbI!
SMO0.0 - but. ycTaHOBJIeHHBbI Bceraa.
SMO.1 - but MHUIMAJN3AIMHE - TOJBKO B IEPBOM pado4eM IHUKJIE.
SMO0.4 - I'enepaTop HMIyJIbCOB MHUHYTbI
SMO.5 - I'enepaTop nmmyabcoB 1 cekynaa (SM0.5 takroBblii Mepkep - umnyJabc ON Ha 0.5¢ u
OFF Ha 0.5s. T. e ucnosb3yercs kak 2Hz reneparop umMnyJibcos.
SMO0.6 - 310 OMT U3MEHEHHUS COCTOSTHHUS B KAKIOM IIHKJIE

— IIporpamma Ha si3pike LDR

| Mporpardtaa ¢ YBEAMYEHMEN BXOIHENX YCNOBMHA,

Network 1 Ecnm 100w 10,2 zarakHyTE W Exoa 103 3amkHYT, To BHYTpEHHE: pene MO0 akTueupyeTca
10.0 101 0.0

—1 | | ¢ 2
_|ID.2I_

Metwork 2 Ecnuexon 103 akTHEMpYETCA, TO BCTE BEIMOGHON CHrHaN © Bekona 0.0,
0.0 0.3 Qoo

— | | —

- 3anmada. ITycts Bxox 10.0 H BXxom 10.2 - 370 curHaigbl OT (POTORIEKTPUUECKUX TATYHKOB,
KOTOpBbIe (PUKCUPYIOT HAIMYUE YeToBeKa (WM aBTOMOOWIISI), MPHUOTMKAIOIIETOCsS WU
yAQIAIOIIETOCs Mo 00e cTopoHbl Oaphepa, Bxoa 10.0 - ¢ oxHo#t ctoponsl u Bxoxa 10.2 - ¢
npyroi. Bxon 10.1 - pazpemaronuii BXo 111 3aIlyCKa CUCTEMBI.



Ecnu Bxoa 10.0 v Bxo 10.2 1 Bxox 10.1 akTUBUPYIOTCS, TO BBIXOJ €CTh € BHyTpeHHero peie M0.0.
DTOT BBIXOJ 3aKPHIBACT BHYTPEHHUE BXOIHbIE KOHTAKTHI pelie, v eciau Bxo 10.3 (Hanpumep, 1aTdyuk
MOJIO’KEHUS - KOHIIEBOW BBIKIIIOUATENb) (PUKCHPYET, YTO Oapbep 3aKphIT, TO AKTUBUPYETCS] BBIXO]T
Q0.0. m motop moguuMaet OGapbep. Eciu naTumk (KoHIIEBOM BhIKIIOUaTeNnb 10.3) ompenenser, 4yTo
Oapbep yK€ OTKPBIT, TO HYEJIOBEK WM MAaIllMHa MOTYT HIATH. Uepe3 KOpoTKoe BpeMs Oapbep
3aKpbIBACTCS.

- Kak 3agarb 0ysneBy koHcTanTy (0 mim 1 Ha si3bike LAD?
Network 2 : Koncranmra 0O

‘ MO.0 MO0.0 MO.0

| | A £ |
‘ [ I/I VS ]

Network 3 : Koncramra 1

MO.1 MO.1

e
—_—

MO.1

/1

— 3amaua.
Ha Bxox 10.1 mocrynaer kpatkuii curnai. AxkruBupyetcs Beixoq Q0.1. Ha Bxox 10.1 cHoBa
nocrynaer kpatkuil curHain. Ho aktuBupyercs Beixon QO0.2. Jlanee 3anoBo Ha Bxon 10.1
nocrynaer kpatkuil curHail. AktuBupyercss BbixoJ Q0.1.CkazaTe TOYHEE - TpUITEP CO
CYETHBIM BXOJIOM WJIM WHAYE JCIUTENb Ha 2.
Peanusyercs 3TO myTeM aHaimW3a TEKYIIETO COCTOSIHMSI M YCTAHOBKHM (wim cOpoca) Jro00ro
IPOTPaMMHO JOCTYIHOTO OMTa Ccpa3zy MOCJIE TOro, KaK MOCTYNMWJI BXOAHOH UMIYNbC. DTO IpU
YCIIOBUHU, 4YTO BpeMsi pabOThl MpOrpaMMbl MEHBIE, YE€M HHTEpBaJl MOCTYIUICHHS] BXOIHBIX
UMITyI6COB. IMEHHO Ha OCHOBAaHUU TEKYIIETO COCTOSIHHSI 3TOTO OWTA M MPUHUMAETCS PeIIeHHE, Ha
KaKOM U3 BBIXOJI0B (POPMHUPOBATH CUTHA.

- Hmeercs nu Meron mojacdeTa 4Mciia mporpaMMHbIX HUKIOB B PLC m ucnonbs3oBaHus
uHpopManuy, "B KAKOM LUKJIE TPOrpaMMbl Mbl Haxoaumcs " BHyIIH 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 YcranaBnuaet cuétunk B 0, ecniu PLC nepexoaut B peskum RUN.

- Network 2 yseanuunaer VW1000, ecnu MOJOXKHUTENbHBIM WM OTPULIATENbHBIN Kpail
UMITYJIbCA MPUXOUT OT

- SMO0.6.



- KaxoBo ocHOBHOe pa3iuuue Mexay Bxogom m BcoMoOrate/JbHbIMH KOHTAKTAMH -
MepkKepamMu?

BxosHbIe KOHTAaKThl COOTBETCTBYIOT (PM3MUECKUM YCTPOWCTBAM, KOTOpBIE HaXOMSATCS BO
BHEIITHEW 1T WJIM HETMOCPEACTBEHHO B MpOIEecce I 0OpaTHOW CBs3H. MepKephl - 3TO
MECTa NaMATH, XPAHAIIHUEC TPOMCIKYTOUYHBIC JIOTUYCCKUC PC3YJIbTAThI, U OHU HC COCAUHCHBI C
bu3nYECKUMHU yCTPOHCTBAMHU.

- Kakne B kontposiepe S7-200 Mepkepbl COXPaHSAIT COCTOSIHHME IOCJ€ BBIKJIIOYCHHUS
NUTAHUA?

S7-200 mo3BOJIIET ONPEAETUTh MaMATh, KOTOpasi COXPAHSETCS MPU MOTepe NMUTAHUSA. MOXKHO
BBIOpaTh 00JacTH MaMsTH, KOTOPYIO HE0OXOAMMO ObuIO Obl Oydepu3zoBaTh MpU MOTEPE MUTAHHS,
OIIPEICTINTh TUANa30Hbl a[pecoB, KOTOPHIE TOJDKHBI OBITh COXPAHSIEMBIMH, B 001aCTSIX mamsatu M.

[To ymomuanwuto niepBeie 14 6aliToB OuToBoii (M) maMsaTH HE COXPAHSIOTCA.

- KakoBa poJsb cnenuajbHOro mepkepa SM0.2?

AKP Ne6 «Taiimepni»

-  Tabauua TaiimepoB

Tum tafimepa | Paspemienue B | MakcmmaneHOe Howmep taitmepa
MH/ITHCEKYHIAX (1ms) 3HAUEHHE 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 npoBecTu npeaycraHoBky Taiimepa?

t(c)-1000

paspeuierie maiimepa (c)

PT =

- IIpumep 1.

Ecmmt=1min=60s

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

PT =50*1000/1 = 60000

Yucno 60000 Gonbiie, yeM MakcuMaibHoe 32767 u 3a1aTh UHTEPBAI TAKUM TaiiMEpOM Helb3si!

[Ipumep 2
Taiimep ¢ BpemeHeM 3aziepkku t = 10 ms:

PT =60*1000/10= 6000

Hucno MeHsblIIe, 4eM MaKCUMAJIBHO Pa3peIEHHOe, TalMep UCII0JIb30BaTh MOKHO.
[Tpumep 3



Taiimep ¢ BpemeHeM 3anepkku t = 1 ms : Eciin t =3¢
PT=3*1000/1=3000

[Ipumep 4

Taiimep ¢ pazpemenuem 100mc. yctaBka 3:
t=13%*100/1000 =0,3s = 300ms

[Tpumep 5

Taiimep c paszpemienneM 10ms. ycraBka 3:

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

PT=10

T =PT*10/1000 = 0.1s = 100m1s

— Taiimep ¢ 3agepxkoii mo Briawdenno TON (Ou-Delay)

T33

| | I® TOM

> PT

-  HmnyabcHas nmarpammal

[

T33 -

|
[esvise SHa e s !
- |
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T2

| | I TONR

10 —{PT

-  HmnyabcHas nmarpammal

Haxannusarommii Taiimep TOXR (Retentive On-Delay)



0.0

b

T2 —~
Tepyllees sKasexre
T2
_ Bur 1asmepa
- Otanyus taitMepoB TON u TONR?

h
—————

FT=10

Taiimepst TON m TONR Benyr OTCU€T BpeMEHHM A0 MAaKCMMAJIBHOTO 3HAYEHMS, €CJIM OHU
akTuBU3MpoBaHbl. O0a TaiiMepa OTCUMTHIBAIOT 3HAUCHHE BPEMEHH, KOIJAa AaKTUBUPOBAaH BXOJ
pa3OJIOKUPOBKH.
Ecnu onepanus «3amyck taitmepa TON» neaktuBupyercs, To Taiimep cOpaceiBaercs. Ecnu onepanus
«3anyck taiimepa TONR» neaktuBupyeTcs, TO TaUMEP OCTAHABINBAETCHI.
[Ipu BbIKITIOUEHHOM BXOjA€ pa30JIOKUpOBKH o00a Taiimepa He pabotaror. Ho Taiimep TON
aBTOMaTu4ecku copaceiBaercs, a Taitmep TONR coxpansieT cBO€ mocienHee 3HaueHUe BpEMEHH, a
He cOpachIBaeTCs.
Taiimep TONR oTcuuThIBaeT BpeMsl B TEUEHHE BCEro MPOMEXKYTKAa BPEMEHH, KOT/a BKIIOYEH
paspemaomuil BXoA, HO He cOpacbIBaeTcs, KOTJa BXOJ OTKiIouyaercs. TaliMep OODKEH OBITH
copommen komanao RESET. Ilpu copoce Taiimepa Tekylee 3HaAYCHUE YCTaHABIMBAETCS B HOJIb, OUT
BBIKJIFOYAeTCs. DTO €IMHCTBEHHAs: KOMaHa, KoTopasi copaceiBaet Taiimep TONR.
O6a TaiiMepa OCTaHABIIMBAIOTCS, €CJIM OHU IOCTUTalOT MaKCUMaIbHOTO 3HAYEHHUSI.

— 3amaya Ha OCHOBHBIC (DYHKIMH TaiiMepOB
Motop u Hacoc s cMa3Kd MOTOpa BKIIIOUAIOTCSA OJHOBpeMeHHO. Cma3ka HeoOxoauma enié Ha
HEKOTOpOE BpeMs MpU OCTaHOBKE MoTopa. Ilocime Toro, kak MOTOpP OCTAaHOBWJICS, HACOC CMa3KH
OCTa€TCs BKJIIOYEHHBIM HA BpeMsl OCTaHOBKU MoTopa. B nmpumepe Ha 20 cexyH.

MoTop

MO.1

Cmaska | 20s

- Co3aaTp reHepaTop NPSAMOYIOJbHBIX MMIYJIbCOB € 33aJaHHBIMH AJMTEIbHOCTAMM
HMITYJIbCA U ay3bl (MYJbTHBHOPATOP)



| MyneTHEHOpETOR

Hetwork 1

D SMO .0
AN Ta8

TOH T37. +5
Metwork 2

D Ta7

TOH T3g., +5
Metwork 3

LD T37

= Qo.2
Metwork 4

LD T3a

= Qo.1

Takirdep 33 03ET CHrHan Ha Beikog 2

Talitaep 37 naéT cMrHan Ha Beikog, 1

Ecnu He akTHBEH Takimep 38, To sanycTuTe Takirep 37

Mocne BedepsEd Talep 37 3anyckasT Takbirep 38

- IlocaemoBaTejibHOE BKIIOYEHHE BLIXO,JIOB!

| mnning lights)
Metwork 1 Metwork Title
fon Tar
0.0 =— OR 51 ouT It TOM
T39=— TaE=—FR SH +H=—PT 100 mz
Metwork 2
G0 T3a
T37=—151 ouT IM TOM
T39—FR SR +5=—{PT 100 mz
Metwork 3
Q0.2 T34
T3E8—51 ouT IM TOMN
T37—Hk SH +0=—{PT 100 ms




OueHoYHBIE CPeACTBA /ISl IPOBEACHHUS POMEKYTOYHON aTTeCTAlluH

a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLCHOYHBIE CPEACTBA VISl IPOBEEHUS MPOMEKYTOYHOM aTTeCcTallUuu:

[Tpunoxenue 2

cpeactBa  00pabOTKU
MacCHBOB JIaHHBIX

CTpyKTypHBIi [Inanupyembie pe3ynbTaThl | OlIEeHOYHBIE CPEICTBA
JJIEMEHT o0y4YeHHS
KOMITIETEHIINH
1 2 3
OIIK-7 ymeHueM noJib30BATHCS KOMIIBIOTEPOM KAK CPEACTBOM ylpaBJjieHusi 1 00padoTKi MH(OPMAIMOHHBIX MACCHBOB
3HaTh —  KOMIIBIOTEPHYIO Ilepeuens meopemuueckux 60npocos K 3auemy:
TEXHUKY
—  NpPOrpaMMHBIE CB0001HO MpOrpaMMupyemMbie KOHTPOJLJIEPDI.

Crpykrypa CIIK.

dynknuonaabHas cxema CIIK.

OcHoBHble npuHOMNbI nocTpoeHussCIIK.
J{Bon4YHasi cHCTeMa HCYHCIICHUS.

Oobsa1acTu npuMeHeHusl.

OcHoBHbIE JIOTHYEeCKHEe (PYHKIMH.
KomOnnanuu jjorn4eckux GpyHKIHIA.
Ynpomenue Jornyeckux ¢pynkuuii. llpumepst.

JAunarpamma Kapnoxo Beiiua.




Koncrpykuus u npunmun aeicreus CIIK.
IIpuHuMNUaIbLHAA CXeMa MHKPOKOMIILIOTEPA.
CBo0oaHo nporpamMmmupyemslii KoHTpoJLIep ¢gupmbl Pecto FPC 101.
HenTpansusl 010k CIIK.
IIpuHIMN JeiicTBUS HEeHTPAJbLHOIOo 0JI0KA.
Hcnonb30BaHne NPOrpaMMHON AMATH.
Iporpammuposanue CIIK.
CucremaTusanusi NPUHATHA PelLIeHHA.
IHosTanmHas mogeb co3nanus nporpammsl Aas CIIK.

A3biku nporpammupoBanus. Ilpumepsl.

VYMeThb

KBATU(UITUPOBAHHO
MPUMECHSITh
KOMITBIOTEPHYIO
TEXHUKY B  CBOeH
Hay4HO-
HCCIIEI0BATEIBCKOU
pabore

MOJIb30BATHCSA
MPOrPaMMHBIMH
CpelICTBAMH

Ilpumepnvie npakmuueckue 3a0anus 014 3auema:
Paspabomamp penenno-KOHMAKmMHuyl0 cxemy yYnpaeineHus HHEEMONPUBOOOM
ouazpammol «nepemenjeHue-ua)

CO2/l1aACHO




Bnanets

KOMITBIOTEPHBIMHU
TEXHOJIOTHSIMU B cepe
yIpaBICHUS u
00paboTKu
MH(POPMALIMOHHBIX
MacCHBOB

Ilpumepnuvie 3a0anusn na peuienue 3a0a4 u3 nPoheccuoHanbHOU 0d1acmu
Pa3zpaboraTe mporpamMmy ydera 4Ymcia aBTOCAMOCBAIOB HAaxXOISIIMXCS B Kapbepe.
3aacTcs 4TO Ha 3arpy’KaeMbIX TUIOIIAIKAX Y IKCKaBaTOPOB HMEETCS MECTO Jisi N caMOCBAJIOB.
[Ipu BBE3me B Kapwep kaxaoro aBromoOuis (E0.5) cuerunk mpubaBisier K cBOEMY
COACPIKUMOMY 3HAUCHUC ((1», a pE3yJbTaT CJIOXCHUS BBIBOOAUTCA HAa HWHIUKAIIUIO. A npu
BbIe3/ie aBTOMOOWISI M3 Kapbepa (E0.7) k comepkuMoMy cYeTunKa IpUOaBISICTCS «- 1.
KoHTposiep curHamm3upyeT O COBMAJCHUH 3aJaHHOTO U (PaKTUYECKOTO 3HAYCHHS. ITO

JOJDKHO — OocyllecTBisieTcss nmpu nomouu cBerodopa. Ceerodop 3enensiii (A0.2), ecnu B
kfprepe eme ecth cBOOOIHBIE MecTa, cBeToop KpacHbId (A0.3), ecii Bce MecTa B rapaxe
3aHSITHI.

IICK-10.4 cnocOOHOCTBIO H TOTOBHOCTBIO CO34aBATH M IKCIJIYyaTHPOBATh CHCTEMbl ABTOMATH3AMHU TEXHOJIOTHYEeCKHX MPOLECCOB, MALIUH U
YCTAHOBOK I'OPHOT'0 IPOM3BOJCTBA

3HaTh:

OCHOBHBIE
orpezeNieHus, TePMUHBI
u TTOHSITUS
ABTOMATHU3UPOBAHHBIX
CUCTEM

METOJbl  MOCTPOCHHUS
CHUCTEM aBTOMAaTH3alUU
TEXHOJIOTHYECKHIX

OO111e HIeMEHTHI SI3BIKOB IIPOTPAMMUPOBAHHSL.

Pecypcbl cBOOOAHO POrpaMMHUPYEMBIX KOHTPOJIEPOB.

BxonHbie yCcTpOKCTBa, BBIXOAHBIE YCTPONUCTBA U 3aIIOMUHAIOLIEE YCTPOUCTBO.
Oyaknun. ODyHKIIMOHATBHBIE OJIOKH.

OyHKIMOHATbHbIE OJIOK-THUArpaMMBI.

DJeMEeHTHI S3bIKa IPOrpaMMHUPOBAHUS (QYHKIIMOHAIBHBIX OJIOK-IUarpaMM.
Komangpsl. CTpyKTypHU3UpOBaHHBIN TEKCT.

Omneparopsl s13bIKa CTPYKTYPU3UPOBAHHOIO TEKCTA.




MPOIECCOB, MAIIMH U
YCTaHOBOK TOPHOTO
MIPOU3BOJICTBA

OyHKIIMOHATBHBIE OJIOKK U (QYHKIIHH
Jlornueckast CuCTeMa yIpaBlICHHS.
KomOuHMpoBaHHBIE JTOTHUECKHUE OTIEpaIUU.
YcranoBnenue Gpponrtos. [Ipumepsr.
Talimepsl.
CueTunku.
[TocnenoBarenbHbIE CUCTEMBI YITPABICHHUS.
KoMmmynukarus.

YMeTs:

aKTUBHO CO3/1aBaTh H
IKCILUTYaTHPOBATh
CUCTEMBI
aBTOMATH3AIHU
TEXHOJOTUIECKIX
IIPOIIECCOB,
POCKTHUPOBAThH
aBTOMAaTH3UPOBAHHEIC
KOMILJIEKChI ¥ MAIIIUHBI
TOPHOTO NMPOU3BOJICTBA

Ilo manHOMYy (hparMeHTy HpOrpamMMbl MOCTPONTE AMArpaMMy «IEpEeMEIleHUEe — IIary JUIs
rugpomuHapoB A, B, C, D.
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Bnaners:

CIIOCOOHOCTBIO u
TBOPYECKH  CO3/aBaTh
CUCTCMBI
aBTOMaTH3AINHU

IIpumepHoe 3a1aHMe 1JIA PelIeHUS 32/1a4M U3 npodeccHoHaNbHON 00JacTH

Pa3paboraTh cucTeMy COPTUPOBKH JA€Tajeil TpeX BUIOB MaTEPUAJIOB 110 TPEM JIOTKaM:
YyepHbIA MeTas - T0ToK Nel, iBeTHON MeTasn - 10Tok Ne2, mactmacca - 1oTok Ne3. Cucrema
coctouT u3 npuBojia Nel —obecrieunBaronuii HanpaBiIeHUe K 1-My 10TKy, mpuBoaa No2 - ko 2-




TEXHOJOTHYECKHUX
IIPOLIECCOB
TOTOBHOCTBIO
TBOPUYECKHU
JKCILTyaTUPOBATh
ABTOMATHU3MPOBAHHBIC
MaIIMHbBl U YCTAHOBKHU
TOPHOTO NPOU3BOICTBA

MYy JIOTKY, CTOIIOPA, TPAHCIIOPTEPA, KHOMOK «ITYCK» M «CTOID», KOHLEBBIX JaTYMKOB IPUBOJOB
Nel u Ne2, cencopoB ompenenenus Tuna aeranei cencop Nel - mobast neranb, ceHcop Ne2 -
JIeTallb HE U3~ YEpHOro Merasia, ceHcop Ne3 — mactmaccoBas aeTtaib. [Ipu HaxaTun nepBoit
KHONIKA CHCTeMa OTpalaThiBaeT OJMHOYHBIA MWK (COPTHPYET OJHY JeTalb U
ocraHaBnuBaetcs). [Ipu HaxkaTUM BTOPOl KHONKM cucreMa paboTaer B aBTOMAaTHYECKOM
peXHuMe, MOKa HE MOJYYHT S5 AETajed OJHOro TUla. TpeThs KHOINKA HMCHOJB3YETCS IS
aBApUITHOM OCTAHOBKH cHUCTeMBI. [IpM TOsIBIIECHMM 3aroTOBKM Ha JIEHTE€ KOHBEHEpa, OH
BKJIFOYAETCS] U BKJIFOYAETCSI CTONOP, KOTOPBIM yAEp>KUBAET 3arOTOBKY Ha BXOJ/I€ B KOHBEWeEp B
teueHue 3 cexkyHa. [locae 3Toro cTonop BEIKIOYAETCS U MO3BOJISET 3arOTOBKE MEPEBUTATHCS
Ha KoHBeilepe. B coorBercTBUM ¢ TuUnoM getanu npuBoAbl Nel, No2 wnu HM OJUH U3 HUX
HaIpaBJISAIOT JIeTalb B COOTBETCTBYIOIIMH JIOTOK. [lociie omyckaHus neranu B JOTOK NMPUBOJ
HATIPaBIICHUsSI BO3BpAIAETCsI B HMCXOAHOE cocTosiHue. [locne 3aBepiieHus IUKIa pabOTHI
CHUCTEMBbI KOHBEWEp aBTOMAaTHYECKH OocTaHaBiauBaercd. [locienyrolmiee BKIIOUEHHE CHCTEMBI
BO3MOYKHO TOJIBKO TOCJI€ €€ BBIKJIFOUEHHS] KHOMTKOW «CTOI.




MeToaunuyecKkue PEeKOMEHIAIUHU AJIA IMOATOTOBKH K 3a4Y€Ty

1. Tlpu moAroToBKe K 3a4eTy y CTYAEHTA JOJHKEH ObITh XOPOIIUN Yy4eOHUK MM KOHCIIEKT
JUTEPATyphl, IPOUUTAHHOM 110 YKa3aHUIO IIPENOAABATENS B TEUEHUE CEMECTPA.

2. Bnauyane ciegyeTr mpoCMOTPETh BECh MaTepUall 10 CAABAEMOM AUCIUIIIMHE, OTMETUTB IS
ce0st TpynHble Bompockl. OOs3aTenbHO B HUX pa3oOpaThes. B 3akiroueHue emie pas
11e51eco00pa3Ho MOBTOPUTH OCHOBHBIE TIOJOXKEHUS, HCIONB3YysSd INPH 3TOM OIOPHBIC
KOHCTIEKTHI Jekiuii. [Ipu 3ToM HyXHO 00paTuTh 0cO00C BHHMAaHHE HA TEMbI YU€OHBIX

3aHATUN, TPOMYIICHHBIX CTYIEHTOM I10 Pa3HbIM IPUYHHAM.

3. Ilpu moaroTroBke K 3a4eTy HEOOXOIMMO TMOBTOPSATH MPOWIEHHBIN MaTepual B CTPOTOM
COOTBETCTBUHU C y4eOHOH paboueil mporpaMMoil AMCIUIUITMHBI, TPUMEPHBIM TEpEUHEM
y‘-Ie6HI>IX BOITPOCOB, BEIHOCAIIMUXCS HA 3a4YCT U COACPIKALIUXCA B I[aHHOﬁ nporpamMmme.

4. Ecau B mporecce caMoCTOsATEIbHON paboThl HAJl U3YYEHHUEM TEOPETHUYECKOTO MaTepuaia
WIM TpU pPElIeHUH 3a/Jad y CTYAEHTa BO3HHUKAIOT BOIMPOCHI, Pa3pelIuTh KOTOPbIE
CaMOCTOSITENIbHO HE y/1aeTCsl, HEOOXOAUMO O0OpaTUTHCS K IPETIOAABATENIO sl TIOTyYEHUS
y HEro pa3bsICHEHUI WK yKa3zaHuil. B cBoux Bompocax CTYJEHT JOKEH YETKO BbIPa3HTh,
B YEM OH HUCHBITHIBACT 3aTPYAHEHHUS, XapaKTep 3TOro 3aTpyAHEHHs. 3a KOHCYJbTaluei
cienyet oOpalaThes M B ClIy4yae, €Il BOSHUKHYT COMHEHHUS B IPaBUJIBHOCTH OTBETOB Ha
BOIIPOCHI CAMOTIPOBEPKH.
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