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PabGouass mporpamma cocraBieHa Ha ocHoBe PI'OC BO - choenuanurer 1o
criermanbrocth 21.05.04 T'opHoe neno (nprka3 MunoopHayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamMma paccMoTpeHa 1 0J00peHa Ha 3aceianuu Kadeaps! [OpHBIX MalTuH U

TPAHCIIOPTHO-TCXHOJIOTHICCKHUX KOMIIJICKCOB
10.02.2023, potokox Ne 4 %
3aB. kadenapoii

Pabouas mporpamma omodpena metoquaeckoi komuccueid UI'IuT
13.02.2023 r. mpotokon Ne 3
[Ipencenarens N.A. ITpiTanes
PabGouas nporpamma cocraBiieHa: %
noteHT kadgeapsl [MuTTK, kauz. TexH. HayK A. M. ®unaros

Penensenr: %
3am. Havanpauka KP1[-2 OO0 "OCK", / C.B. HemkoB
— /

A.M. Maxuros




JIner akryaamzanuu padodeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM rojly Ha 3aceaHuu Kadeapsl [OpHBIX MalllMH ¥ TPAHCIIOPTHO -TEXHOJIOTHUECKUX

[Iporokom or 20 1. Ne

3aB. kadenpoii A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena it peanmsarmu B 2025 - 2026
y4e0OHOM roJly Ha 3aceqaHuu Kageapsl [ OpHBIX MAIIWH ¥ TPAHCIOPTHO-TEXHOJIOTHISCKUX

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.M. MaxuToB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena juist peanm3armu B 2026 - 2027
yueOHOM rojly Ha 3aceaHuu Kadeapsl ['OpHBIX MalllMH U TPAHCHOPTHO-TEXHOJIOTMYECKUX

[IpoTokomor 20 . Ne

3aB. kadenpoit A.M. Maxutos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0penHa it peanm3armu B 2027 - 2028
y4eOHOM ro/1y Ha 3aceaHuu Kadeapsl ['OpHBIX MaITUH ¥ TPAHCIIOPTHO -TEXHOJIOTHIECKUX

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.M. Maxutos

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 o100peHa s peanu3anuu B 2028 - 2029
y4eOHOM roay Ha 3aceqanuu Kadeapsl ['OpHBIX MAalTMH U TPAHCTIOPTHO-TEXHOJIOTUICCKUX

[Ipotokom ot 20 r. Ne

3aB. kadenpoit A.M. MaxuToB

Paboyas nmporpamma nepecMoTpeHa, oOcykaeHa U ogo0peHa ais peanmsaruu B 2029 - 2030
yueOHOM roay Ha 3aceqanuu Kadeapsl ['OpPHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTUIECKUAX

IIpotokomor 20 . Ne
3aB. kadenpoii A.M. MaxurtoB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogodpena st peanuszarmu B 2030 - 2031
y4eOHOM roJy Ha 3aceaHuu Kadeapbl ['OpHBIX MaIllMH U TPAHCIIOPTHO -TEXHOJIOTHUECKUX

IIpoTokomor 20 . Ne
3aB. kadenpoii A.M. Maxurtos




1 esiu ocBOCHUSI IMCHUIIIMHBI (MOYJIs1)

Lenpto  AMCHUIUIMHBL ~ SBJIsIETCS  (OPMHPOBAHWME Yy  CTYISHTOB  3HAaHUM IO
IIPOrpaMMHUPYEMBIM KOHTPOJIIIEPAM, IPUMEHSAEMBIM B aBTOMATU3UPOBAHHBIX IPOU3BOICTBEHHBIX
Iporeccax TOPHBIX MPEIIPUATANA M TEXHOJOTMYECKUX KOMILIEKCAX, a TaKKe YMEHHM MX
HCIIOJIb30BAHUS B IIPOCKTHBIX PEILICHUSIX.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmbl

Hucuunnuua  [IporpammupyeMble  KOHTpPOJUIEpHl B CHUCTEMax aBTOMAaTHU3alUH
IIPOM3BOJICTBEHHBIX MPOIECCOB BXOJUT B YacTh y4yeOHOro IjIaHa GOPMHUPYEMYIO yYaCTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHHUH 00pa30BaTEIHHOM MPOTPAMMEI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMs  (YMEHHUs,  BIJIAJICHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

I'iponHeBMONIPUBO/I 1 THAPOITHEBMOABTOMATHKA TOPHBIX MALTUH

3HaHus (YMEHMs, BIaJIEHUs ), OJyYEHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IMMBI JJIs1 U3YyYEHUS] AUCIUILIINH/TIPAKTHK:

[IpoexTrpoBaHue 3EKTPOOOOPYIOBAHUS U AIEKTPOCHAOKEHUS TOPHBIX MTPEITPUITHIA

IToaroToBka k caaye v caya rocyAapCTBEHHOTO IK3aMeHa

3 Kommnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS
AUCHMILIMHBI (MOAYJIA) U INIAHUPYEMbIe pe3y/ibTaThl 00y4eHHUs
B pesynbpraTe ocBoeHMs aucuMIuiuHbl (Moayns) «IIporpammupyemble KOHTPOJIIEPHI B
cucTeMax aBTOMAaTU3allMd IPOM3BOJCTBEHHBIX IPOLECCOBY» OOydYarOIMHCs TOJDKEH 00anaTh
CJIETYIOIIMMH KOMITETCHIIASIMU:
Kon nnaukaropa WMuaukaTop JOCTHKEHUS KOMIIETCHIIUH

[1IK-2 CnocobeH co37aBaTh M IKCIUTyaTHPOBATh CHCTEMBI aBTOMATH3AIMU TEXHOJIOTUYECKUX
MPOIIECCOB, MAIIIMH U YCTAHOBOK, CHCTEMBI 3aIIUTHl U aBTOMATUKH C HCKPOOE30TIaCHBIMH LIETISIMU
YOpaBJICHUS, a TaKKe KOMIUIEKCHI O0O0€CIeueHHs] JJIEKTPOOE30MacHOCTH W 0e30IMacHOn
HKCIUTYATAIIMH TEXHOJIOTHYECKIX YCTAHOBOK TOPHOTO ITPOM3BOJICTBA

[IK-2.1 [Ipemmaraer pemnieHuss MO TOBBIMICHUIO 3(PPEKTUBHOCTH HCIIOIH30BAHUS
ABTOMAaTH3UPOBAHHBIX CUCTEM Ha FTOPHBIX MPEAIPHITUIX
[1K-2.2 OneHnMBaeT HAJASKHOCTh pPabOTHI B MPOIECCe IKU3HCHHOTO IIMKIIA

ABTOMATU3HUPOBAHHOI'O 060py,Z[OBaHI/IH TOPpHBIX MaIWH  Pa3JIMYHOIO
d)YHKL[I/IOHaJ'IBHOFO Ha3HAa4YCHU




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUIIJIMHBI (MOYJIs1)

OO0mast Tpy1I0eMKOCTh AUCIUILTMHBI COCTABIsIET 3 3a4eTHIX equHuI 108 akan. wacos, B ToM 4uce:
— KOHTaKTHas pabora — 8,4 akaJl. 4acos:

— ayIMTOpHas — 8 akaJl. 9acoB;
—BHeayautopHas — 0,4 akaj. 9acos;

— camocTosTenbHas padbora — 95,7 akas. 4acos;
— B (opme npakTrueckoit moarorosku — 0 akas. vac;

— MMOATOTOBKA K 3auéTy — 3,9 akan. yac
dopma aTTeCcTaluy - 3a4ET

AynuropHast 3w
KOHTaKTHas paboTta E E dopma TeKyILEero
=
Paszen/ Tema 2 (B akan. yacax) E > Bun 3 KOHTpPOJIS Ko
> 3 © | camocTosATeNBbHON | ycmeBaeMOCTH U
JIACIUTUTAHBI R E . | xommerentmun
o = paboThI MPOMEKYTOTHON
na6. | mpaxr. [ € .8 ATTCCTALIIH
Jlex. =i 0
3aH. 3aH. | O &
1. Tema l
11 1.CBoboaHO
IIporpaMMHUpyeMble
koHTpOoiuiepsl.  CTpykTypa.
OyHKIMOHAbHAS cxeMa.
Tlouck
OcCHOBHBIE HPUHIUIIBI .
JIOTIOJTHUTENBHOM
TIOCTPOEHUSI. JBonynas [Ipoxoxnenue
UH(POPMAIIH IO
cHCTEMA HACUYMCIIEHUS. . TECTOBOI'O I1K-2.1,
5 0,3 14 15 3a/IaHHON TEMeE.
Obnactu MIPUMEHCHHUSI. koHTposs Nel Ha [K-2.2
Pabora ¢
OcCHOBHbIE JIOTUYECKUE . noptaiie MI'TY
KOMIBIOTEPHOI
GbyHKIUH.. KomOunarmun .
o TEXHUKOM.
JIOTHYECKHX (hyHKUHMHA.
VYmporienue JIOTUYECKHUX
GbyHKUMA. ITpumepsr.
Huarpamma Kapnoxo Beitua.
Wroro no pasaeny 0,3 1,4 15
2. Tema 2
2.1 KOoHCTpYKIUS ¥ TIPUHIIATT
JEeUCTBHS CIIK.
[IpuanmnuansHas cxema
MHK-POKOMITBIOTEPA.
CBo6osHO
MPOrPaMMHUPYEMBIHA
koHTpOiuiep ¢Gupmbl De-cTo TTownck
FPC 101. IentpanbHbl 610K JIOITOJTHUTEIBHON
N [Ipoxoxnenue
CIIK. IlpusHimn aedcTBUS HH(POPMAIHH IO
o TECTOBOT'O I1K-2.1,
LIEHTPaJIb-HOTO onoka.| 5 0,3 0,5 15 3aJJaHHOU TEME.
KoHTpOJs Ne2 Ha [K-2.2
HUcnone3zoBanue Brimonuenue
N . nopraine MI'TY
MIPOrpaMMHOMN TIAMSATH. MPAKTHIECKOM
IMporpammupoBa-uue  CIIK. paboThI.
CucremaTn3anysi TPHHATHS
pelIeHHs. Iosrannas
MOZETb CO-3J1aHUS
IIPOrpaMMBI IS CIIK.
SI3pIKKM  TTpOrpaMMHUPOBAHHSI.
[Tpumepsr.




Hroro no paszgeny

0,3

0,5

3. Tema 3

3.1 OO6mme  >IEeMEHTHI
SI3BIKOB IIPOrpaMMUPOBaHMUS.
Pecypcbl CBOOOIHO
IIPO-TPaMMHUPYEMBIX
KOHTPOJIJIEPOB. Bxonnsie
YCTPONCTBA, BBIXOJIHBIE
yCTpOHCTBa "
3alIOMHMHAIOLIEE YCTPOKUCTBO.
DyHKIMH.
DyHKIMO-HaJIbHbIE OJIOKU.

0,3

0,5

16

CamocrosaTensHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPEI

IIpoxoxxnenue
TECTOBOTO
KOHTPOJIS Ha
noprane MI'TY Ne3

IK-2.1,
IK-2.2

Wroro no pazneny

0,3

0,5

16

4, Tema 4

41 (DyHKIMOHAIBHBIE
OJIOK-AMarpamMMsbl. DJIEMEHThI
S3bIKa  TIPOrPaMMHPOBAHU
(YHKIMOHAJIBHBIX
onok-guarpamm.  Komasnpl.
CTpyKTYpU3UpOBAaHHBIH
TekcT.  OmepaTopsl  s3bIKa
CTPYKTYPH-3UPOBAHHOTO
TekcTa.  DyHKIMOHANBHEIC
OJI0KHM U QYHKLIUH

0,3

0,5

16

ITouck
JIOTIOJTHUTEIILHOM
uHpopmarmy.
Brimonnenue
MPaKTUUYECKUX
pabor

IIpoxoxxnenue
TECTOBOIO
KOHTpoiIs Ne4 Ha
nopraine MI'TY

IK-2.1,
IK-2.2

HUroro no pazneny

0,3

0,5

16

5. Tema 5

5.1 Jlornueckas
yIIpaBJIEHHUS.
KomOuHupoBaHHbIE
JIOTUYECKHE oIe-paryy.
YcraHoBieHue (hpoHTOB.
[Ipumepsl.

CUCTEMaA

0,4

0,6

15

CamocrosTensHOe
U3y4YCHUE YYeOHOM
Y HAyIHOH
JIUTEPaTyphbl

[Ipoxoxnenue
TECTOBOI'O
KoHTposst Ne5 Ha
noptaiie MI'TY

IK-2.1,
IK-2.2

HUroro no pazneny

04

0,6

15

6. Tema 6

6.1 Taiimepsl. CueT4yHKH.
INocnenoBaTenbHbIE CHCTEMBI
yIIpaBJIECHHUSI.
Kom-myHukanusi.

04

0,5

18,7

Brimonnenue
MPAaKTUYECKUX
pabor

[Ipoxoxnenue
TECTOBOI'O
KOHTpOJs Ne6

IK-2.1,
IK-2.2

HUroro no paznerny

0,4

0,5

18,7

HUroro 3a cemectp

95,7

3a4ET

Hrtoro o aucuuiuinHe

95,7

3a4€CT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

OO6pazoBarenbHbIe U HHPOPMAITMOHHBIE TEXHOJIOTUN

B Xxozme mnpoBeneHMs JIEKIMOHHBIX 3aHATUH MPEIyCMaTpPUBAETCs  HCIIOJIb30BaHUE
COBPEMEHHOT0 MYJIbTUMEIUNHOTO0 000py10BaHuUs (IIPOEKTOPOB, NEPCOHAIBHBIX KOMIIBIOTEPOB) VIS
0ojiee YETKOTO W HATJISAHOTO BOCHPHUATHS y4eOHOro wmarepuana. M3iokeHne JIeKIMOHHOTO
Marepuaga  COIPOBOXKJAAETCS  Mpe3eHTauuedl  (AeMoHcTpauueld — y4eOHbIX — MaTepualloB,
MIPEJICTABICHHBIX B Pa3-JIMYHBIX 3HAKOBBIX CUCTEMAX, B T.4. WJUIIOCTPATUBHBIX, I'paduyecKux,
ayJuo- U BUJIEOMATEPUAIIOB).

[IpakTrueckoe 3aHATHE IPOBOAUTCA B (hOpPME IIPE3CHTALIMU C IIPEACTABICHUEM PE3YIbTaTOB
MIPOEKTHOM JIEATEIIbHOCTH C UCIOJIB30BAHUEM CIIEHUAIN3UPOBAHHBIX TPOTPAMMHBIX CPEJ.

B xonme mpoBeneHMsI BceX MPAKTUUYECKUX 3aHATUN TMpPEAyCMaTpUBAETCS HCIIONIb30BaHHE
CPEICTB BBIYUCIUTENLHON TEXHUKU MPU BBIMOIHEHUHM WHJIUBUAYAIbHBIX 33JaHUM U KOHTPOJBHOU
paboThl; MCHOJIB30BAHME BJIEKTPOHHOTO JIEMOHCTPALMOHHOTO MaTepuaia Mo TeMaM, TPeOyIOIIUM
WJLTIOCTpAIK paboThl TporpaMMHBIX mpoaykros: FluidSimH, MS Word, MS Excel, MS Power
Point;

B npouecce npenonaBanus JUCHMILIUHBI UCHOJIB3YIOTCS TEXHUUYECKHE CpPEeICTBA 00yUeHUs
(mumaxTryeckuit crena pupmbel FESTO)

Texyiuii, MPOMEKXYTOUHBI KOHTPOJIb MPOBOAUTCS TECTUPOBAHMEM Ha 00pa30BaTEIHLHOM
noptasne MI'TV ¢ 06s13aTeIbHBIM 00CYKIEHUEM BBITIOJHEHUS TPAKTUYECKOTO 3aJaHUS.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU IPOMEKYTOUYHOM aTTeCTAlMN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecneyeH e AU CIUIIMHBI (MOYJIs1)

a) OcHoBHAas1 IMTEpPaTypAa:

1. TIporpamMmmupyemMbie KOHTpOJLIepsl: YuebHoe mocodbue / Urnarse B.B., Kobepcu U.C.,
Cmupumonos  O.b. - Pocros-na-/lony:M3narensctBo ODY, 2016. - 137 c.: ISBN
978-5-9275-1976-7. - Tekcr : snekrponnbiit. - URL: https://znanium.com/catalog/product/989934
(mata ooparienus: 18.09.2020). — Pexxum g0CTyma: MO MOAIUCKE.

2. Aunpees, C. M. AnmnapaTHble Cpe/ICTBa M MPOrPaMMHOE 00ECIIEYCHUE MPOMBINUICHHBIX
koHTposiepoB SIMATIC S7 : yuebnoe mocobue / C. M. Auapee, M. 10. Ps6uu-kos, E. C.
Ps6uukoBa ; MI'TY. - Maruutoropck : [MI'TVY], 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 (mara oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : ANEKTPOHHBIH. -
ISBN 978-5-9967-0940-3. - meeTcs meyaTHBIM aHATIOT.

0) lonostHUTEIBHAS IUTEPaTypa:

1. XwuBpuH, M. B. AmnmapatHoe u nporpaMMHOe oOecreyeHue YHpaBJIeHHUS
TEXHOJIOTHYE-CKUMH  TpolieccaMu. Pasnensl:  ABTOMAaTH3MPOBAHHBIE CHUCTEMBI  YIpPaBJICHHUS
npeanpus-tueM. [IpuMeHeHue cereif BO B3pHIBOOMACHBIX 30HAaX. AIMapaTHble M IpPOTpaMMHBIE
CpeZACTBa MPOrpaMMHUPYEMBIX KOHTPOJIJIEPOB : y4eOHO-METOIMUYECKOe IToco0ue



/ M. B. XuBpun. — MockBa : MUCHUC, 2015. — 95 c. — Texkcrt : snekrponHbiii // Jlanb :
JNIeK-TPOHHO-OnOMmoreunass cucrema. — URL: https://e.lanbook.com/book/116790 (mata
00-parenus: 18.09.2020). — Pexwum ocTyma: st aBTOPH3. TOJIb30BATENICH.

2. Ilwumos, O. B. IIporpammupyemble KOHTPOJUIEPHI B CHUCTEMax MPOMBIIUICHHON
aBroma-Tu3auuu : yueOHuk / O. B. [Humos. — Mocksa : UHOPA-M, 2020. — 365 c. — (Beicuiee
obOpa3oBanue: bakamaBpmar). - ISBN 978-5-16-011205-3. - Tekcr : amekrpos-mbii. - URL:
https://znanium.com/catalog/product/1057224 (nata o6pamenus: 18.09.2020). — Pexxum nocryma:
IO TTO/IITUCKE.

3. lumos, O. B. Texaudeckue cpeicTBa aBTOMATU3AIINN U YITPABJICHUS : y4eOHOE T0co-0ne
/ O. B. llumos. — Mocksa : UHOPA-M, 2021. — 396 c. + [on. marepuaiibl [DIEKTPOHHbIH
pecypc]. — (Boicmee oOpaszoBanume: bakamaBpmar). - ISBN 978-5-16-010325-9. - Tekcr
anektpounsii. - URL: https://znanium.com/catalog/product/1157118 (mata oOpamieHwus:
18.09.2020). — Pexxum goctyma: o moamucKe.

B) MeroauyecKkue yKazaHus:

AngpeeB, C. M. KoMIUIeKCBI TEXHMYECKMX CPEACTB B CHCTEMax aBTOMAaTHYECKOIO
ymnpasienus. KypcoBast pabora : yuebnoe nmocodue / C. M. Aumpee. - Marautoropck : MI'TY,
2013. - 1 omektpon. ont. guck (CD-ROM). - 3arn. ¢ Turya. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=919.pdf&show=dcatalogues/1/1118907/
919.pdf&view=true (mara ob6parienus: 04.10.2019). - MakpooObekT. - TeKCT : BIECKTPOHHBIN. -
Ceenenuns noctymnHbl Taoke Ha CD-ROM.

Anpgpees, C. M. IIporpammupoBanre MHKpOIporiecCOpHbiX KoHTposuiepoB SIMATIK S7
300/400. JTabopatopHbIii ipakTUKyM : yueoHoe mocobue / C. M. Auapees, M. 1O. Ps6unkos, T. T
Cyxonocosa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 13neKTp0H onrt. quck (CD-ROM). - 3ar. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664. pdf&show-dcatalogues/1/113135
1/2664.pdf&view=true (mara obpamenus: 04.10.2019). - MakpooObekT. - TeKCT : JIEKTPOHHBIM. -
Ceenenwns noctviiHb Take Ha CD-ROM.

r) [Ilporpammuoe odecnnieuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue [10 Ne noroBopa Cpox neiicTBUS JTUIICH3UU
7Zip ¢B0001HO pacrpocTpansemoce [10 0ECCPOUHO
DNEeKTPOHHBIE
TUIARATBITIO - J1-903-13 ot 14.06.2013 GeccpouHo
mucruminae "Cetn
SBM"

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI
HaszBanue kypca Cchlika

Nudopmanronnas cucrema - EnuHOoe OKHO gocTyma K

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

ITouckosas cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

OnektpoHHas 0a3a mepuojuyeckux u3maHumii East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/




9 MaTepuajbHO-TeXHHYeCKOe o0ecriedeHue TUCIUIIHHBI (MOIYJIs1)

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

JlexunoHHas aynuropuss MynbTUMEOUIHBIE CpPEACTBA XPAHEHMs, Iepefadu |
npeacTaBIeHU HH(POPMALIH, IPOSKTOPHI AJIs1 BOCTIPUATHS JIGKLIMOHHOTO MaTepHasia

JlaGoparopust CUCTEM YOpaBJIEHUs THJApaBIMYeCKUMHU npuBogamu CTeHAbl 10
CIIEAAIIEMY U MPOTIOPLIUOHATBHOMY THIPOIPUBOILY — 2 TIT.

JlaGoparopust MOJEIMPOBaHMS W aBTOMAaTH3alMM MpoueccoB M MamuH CTeHa Mo
peryampyeMoMy dJI€KTPOIPUBOLY

AynuTopus Ui CaMOCTOSITeNbHOM padoT [lepcoHanbHBIE KOMITBIOTEPHI ¢ TakeToM MS
Office, FluidSim ¢ BeixogoMm B UWHTepHeT W C JOCTYIOM B  3JCKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA



[Tpunoxxenue 1
YuebHo-MeTOANYECKOE 00eciedeHre CAMOCTOATEIbHOMH PadoThI

AYI[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB MpeAnojaracTt pCiCcHUC KOHTPOJbHBIX 3a1a4 Ha
MPAKTUYCCKUX 3aAHATHUAX.

[IpumepHble aynuTopHble KOHTPOJbHbIE padoThl (AKP):
AKP Nel «Omnpenenenue Bpemenu ckanupoBanusi PLC»

-U3BectHO Bpems oOHOBIIeHUs BX010B = 300US 1 BpeMst oOHOBIeHHs BbixooB= 100ns (Lus=1
MHUKpPOCEKYH/Ia)
Tak. obmiee konmyectBo 1/0 Bpems o6HOBIeHUs 300 + 100 = 400US

Bpemst BRIIOJTHEHUS KaXKI01 crienn(puIeckoit HHCTPYKIINHU, U3 PyKOBOICTBA Mosb3oBatesns PLC:
LD - 2us

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

-OnpenenuTs MOJTHOE BPEMs BBITIOTHEHHSI TPOTPaMMBbI!
-Ecnmu  cKOpOCTh pelleHHs 3ajaud  BaKHA KaK MBI
WCIIOJIb3YeM  TOJIyYCHHOE BpeMs JUIS  TOBBIMICHUS
HaJIEKHOCTH?

-CKOJIBKO SI3BIKOB IMPOTPaMMHPOBAHUSI PEAyCMaTPUBAET
craagapt IEC 61131-3.

-Kakue BbITO/bI IO3BOJISET MOTYYUTh BHEIPEHHE
crangapra IEC 61131-3.

-Yrto npeacTaBiieHO HA JAHHOM PUCYHKE?

-OCHOBHBIE TEPMUHBI

Onpenenenrue TEPMUHOB

DCS - Distributed Control System.

DESINA (DistributEd and Standardized INstallAtion technique for machine tools) - sto Toprosas
MapKa CTaHJIapTHON MHCTAJUISILIMOHHOM TEXHUKH JUIsl pACIIPEICIICHHBIX CUCTEM YIPaBICHUS
CTaHKaMH. DTOT CTaHAAPT ONPEEIIAET MOJHBIN CIEKTP TpeOOBaHUI K BO3MOKHBIM BapuaHTaM
MOJKIIIOUEHUS BCEX YCTaHABIMBAaEMbIX KOMIOHEHTOB. CTaHAapT MO3BOJISIET CHU3UTH CTOUMOCTh
00opynoBaHus, a TAK)KE CHU3UTH 3aTPAThl HA MOHTaX U MOATOTOBKY TEXHUYECKOU TIOKyMEHTAIUH.
HMI - Human-Machine Interface. 3to PC-untepdeiic, mo3BoJIsOLIHiA OlIepaTopy KOHTPOJIUPOBATh
mporecc.

OLE - Object Linking and Embedding. Crangapt Microsoft #a 6aze OPC npoTokoia.

OPC - OLE nns ynpasnenus nporeccamu. CTaHIapTHBIN NPOMBIIIEHHBIA TPOTOKOI IS
KOMMYHUKaLUU.

PLC - Programmable Logic Controller. Yacto ucnosnszyercs Bmecte ¢ HMI unmu SCAD A
CHUCTEMaMH.

SCAD A - Supervisory Control .And Data Acquisition.|

AKP No2 «Oco6eHHOCTH MOCTPOSHHS TPOTPaMM»

- Kakue nannble genaeT JOCTYMHBIMU onepaniuonHas cuctema PLC?
» Ilepudepuiinbie BX0OAbI U BHIXOIbI



» OO0pa3 mporecca Ha BXOJaxX M BBIXO1aX
*  Mepxkepsl
» Taiimepsl
o C4yeryuku

- Yro Brimovaer McnosHsgeMbIl KO IPOrPaAMMBI
O0CHOBHOI1 nporpammsl (OB1).
nomporpamm (Subroutine)
nporpamm 00paboTku npepbiBanuii (Interrupt)

—  CKOJIbKO CUMBOJIOB MOKET COJIepKaTh KOPOTKUH KOMMEHTapHi coiepxut (110 36
CHMBOJIOB).
Co3natp HOBBII TIpoekT B B STEP 7-Micro/WIN 32 (ynpasieHre BX01aMH-BbIX0JJaMH). YKa3aTh
OCHOBHBIEC mIaru!
—  HWmeercs nBa Beikmovarens (toggle switches).

Korma ogna 13 HUX BKIIIOYAIOT, TO IBUTATEIh IO 0 Q{] 1

L] -
BKtountcs. [Ipeqnaraercst 1se TUHUN
nuarpaMmmsbl. [louemy npu nociaea0BaTeIbHOM __| | ___________ ( )___

pxirouenne 10.0 a 3atem 10.1 nBurarens
pabotath He Oyner. «CHHIPOM JTBOMHOMN

KaTymku?» Kak ckoppekTupoBath nporpammy? 10.1 Q{] 1

Pemrenmue: 10 .0 Q[] 1

- Kak BBITPY3UTh MPOEKT U3 KOHTPOJUIEpa U
COXPaHUTH B MaMATH KOMITbIOTepa’?
- Kak cnenate 04MCTKY MaMsITH MPH U3MEHEHUH MTPOTPAMMBI?

AKP Ne3 «TexHuueckue cpecTBa cucteM ynpasieHus ¢ PLC»
- Kakas norudeckast pyHKIUS 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
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o 10.2 10.2

o M 10.3 M10.3
)

- Q 4.0 Q4.0 [ |



STL Nporpamma PeneinHan cxema
WuHa ————
= — Coctoame 11.0=0 Ho. |
KOMTAKT
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 / Katyw
0 3
#0R Logics, Norvyeckas fyHELMA Mok modawe:s KA
Network 1 Network Title
[ Network Comment
0.0 10,1 (0.0
| |
| t e )
10.0 0.1
| |
| /| —
STL Nporpamma PeneiHan cxema
Wnsa nuTasmA T T
X 11.0 KouTakt 11.0 -\---- =
X 1.1 Konrakr 1 1.1 "k‘—‘\‘l =
Q4.0
- Q4.0 Katywka
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- Pa3paboraTh cucreMy ynpaBieHuUs AJIs CIEIYIOLIETo MpuMepa:




=

w

[Ipu HaxaTuu HA KHOTIIKY JI0JDKHA BKIIFOUUTHCS] CUTHATU3AIMS (3yMMEp, CUpPEHA).
Jlamma, KOTOpasi CBETUTCS B HCXOTHOM COCTOSIHHH, JIOJDKHA TIOTaCHYTh MPY HAKATUU Ha
KHOIIKY.

Jlamrmia 10JDKHA TOPETH JI0 TEX MOP. MOKa BKIIOUEHA KHOMKA.

[Tpu kpaTKOBpEMEHHOM Ha)KaTHH HA KHOTIKY JIAMITa JTOJIKHA TOPETh.

PaccMoTpuM ATMHHBIN KOHBEHep Mpoxo el mo Bcel pabpuke 1 MMEIONIHN
MHOTOYHCIICHHBIE TATYUKU OOHApYKEHUs JeeKTa BeITyckaeMoro (padpuKkoil mpoayKTa.
JIro00i1 aKTUBM3UPOBAHHBIN TaTUNK OCTAHABIMBACT KOHBEHep. Pe3ynbraT — KoHBeiep
OosbIe cTouT YeM padboTaer. Kak ynmydmmThs cucremy yrpaBiieHHs] KOHBeliepom? Benp, B
KOHLIE€ KOHIIOB, IJIOXON MPOJYKT XYK€, YeM HUKAKOM MPOIYKT).

PazpaboTath cxemy BKIIIOUEHUS B pabOTy IBUTATEIS U OTKIFOUEHHUS €r0 MOCPEACTBOM 2
MTHOBEHHBIX KHOTIOK.

CamobnokKpoBk.a [camonogrear) - DL

Network 1 Metwork Title

M etwaork Comment

0.0 10.1 Qoo

—
_lfJEI.DI_

| Camofinokuposka [camonaaxear) - OC
Network 1 Metwork Title

F N
L

Metwork Comment

10.0— OR AND = Q0.0
00.0—

10.1=—




| stop cucTema fes YyonosMA 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

- Yewm otnmyaeTcs peneiHbIi BRIXOA OT IU(POBOTO?.
Penelinblil 3TO TaM. T/1€ CTOUT pelie, MHOTIA €r0 HAa3bIBAKOT ""CyXUM KOHTAaKTOM' IMOCKOJIBKY
KOHTAKTHI pelie He UMEIOT JIEKTPUYECKOH cBsi3u co cxemamu camoro PLC. Peneiinbie
BBIXO/IbI YCIIOBHO MPOTHUBOIOCTABIISIOTCS "TPAH3UCTOPHBIM'", TO €CTh MOJYNPOBOJHUKOBOMY
KOHTaKTy, KOTOPBIIl UMEET 3JIEKTPHUUECKYIO CBSI3b CO CXeMaMM KOHTPOJUIEpa.
Hudposoii (B cMeicie digital) 0ObIYHO MPOTHBOMOCTABISACTCS aHAIOTOBOMY M 0003HaYaeT
HEKOTOPBIA OTACIIbHBINA STUHUYHBIA KOHTAKT, BKIIFOUYCHHBIN B KaKytO-HUOYIb TPYIITY
KOHTaKTOB, OOBIYHO 8§ 10 KOJIMYEeCTBY OUT B Oaiite. B oTinume oT aHamoroBoro, u3MeHEHHUsI
HaIpsDKEHUS Ha TAKOM KOHTAKTE UMEIOT J1Ba OCHOBHBIX 3HAYEHHS], YCIOBHO
cootBeTcTBYIOIMX 1 1 0. [ToaTOMy IIPOBOI BEIXOT MOXKET UMETh KaK peJIeHHBIN, TaK U
TPaH3UCTOPHBINA KOHTAKT, a CAMO MOHSATHE HECKOIBKO a0CTparupoBaHO OT
3NEKTPOCXEMATUKH.
[{udpoBbiMH ii.Ni aHATIOTOBBIMU OBIBAIOT KaK BBIXO/IbI TAK U BX|0/IbI. & pEJICHHBIMU
TPaH3UCTOPHBIMH TOJIBKO BBIXObI.

- Yro cayuurcs, ecim Bxoasl 10.0 u 10.1 o6a BKIIrOUaroTCs B TO e caMmoe Bpemsi? Beixon
Q0.0 set i reset? UtoObl OTBETHTH HA 3TOT BOTIPOC, MbI JIOJDKHBI TyMaTh O
MOCJIeI0BaTEeIbHOCTH MPOCMOTpa, ladder Bcera npocMaTpuBaeTcst CBEpXy JOHHU3Y, CIeBa
HarpaBo. [lepBas Bempb B mpocMoTpe - cMoTpeTh Ha Bxoabl. 10.0 u 10.1 06a pusnyecku
BKJIFOUCHBI. 3aTeM PIC BBIMOJIHSET nmporpamMmy. Haunnast ¢ Bepxuero jesoro, Bxox 10.0
BEpEH, M03TOMY, OH JoJKeH ycranoBUTh Q0.0. 3ateM mpocMOTp HIIET B CIEAYIOUIYIO BETKY,
u Tak kKak Bxoa 10.1 Bepen, uto oH no.7xeH nepe3arpy3utb QO0.0. To ects, copocuts QO.0.
[TosToMYy B MocieHel YacTu MPOCMOTPa, KOraa PIC OOHOBIISET BBIXO, OH OyIeT
noyiepxuBath oTkimoueHre Q0.0 (to ectb copoc (reset) Q0.0).

AKP Ne4 «Tunsl taHHBIX)

- C KaKuMHM TUIIAMU JJAHHBIX MOTYT paboTaTh KoHTposuiepsl SIMATIC S7?



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
— Kaxkossl Tuns! gaHHbIX g36ika 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)

- Kaxossl popmartsl 16-6uToBBIX UHCcen?
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Integer (32 Bit) = 266 + 3R+ 8=2%

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

+0.75 3naxumncna
’s;gne.1 relal ' e= 3|clcnoum (!: 6:«1') f= M»m:cca (23 Bur)
N BV BB TA BN 2NN C TS YUY S TY Y Y & s 3 2
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Yucnoreal=+15+2 %2075

CDOpMaTBI, KOTOPBIC MOT'YT OBITh MNpEACTaBJICHBI C TIOMOIIBIO JAHHBIX pa3HI/I‘IHOﬁ I[J'II/IHLI?



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)

-~ Co3gatp Tabnuiy u3 4 MpOU3BOJLHBIX 3HAYCHHUI HaunHaromuxcs ¢ 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

- Ilepemenienue naHHbIX!




5

MOV_B MOV_B
SM0.0 SMO0.0 LD SMO0.0
—1—1EN ENO |— —jEN OUT — MB5 | |MOVB 5, MBS
5'—1 IN OUT — MB5 5 —{IN ENO—
'—I'Im]u MOVB 5 MBS //8-BuTHaA KoHCTaHTa (yenoe)

nepegaun MOVB 162EF MBS

MOVW VW0 MW10
MOVD VDOMDO
MOVR VDO,MDO0

//6anT B8 16-pu4HOM hopmare
/MepemewieHue cnosa
/MepemeLyeHue ABOIHOroO cnosa
/MepemewjeHne BeWECTBEHHOro Yucna

AKP No5 «Mepkepsl. Buyrpennee pene»

- HamuboJsee yacTo npuMeHsieMble CliellHaJIbHbIE MepKepbI!
SMO.0 - buT. ycTaHOBJIEHHBII Bceraa.
SMO.1 - BUT HHHIIHAJIN3AIUH - TOJIbKO B IEPBOM padoueM HUKJIE.
SMO0.4 - T'enepaTop UMIYJIbCOB MUHYThI
SMO0.5 - I'eneparop umnyabcoB 1 cekynaa (SMO0.5 takroBblii Mmepkep - umnyiabc ON Ha 0.5¢ u
OFF na 0.5s. T. e ucnosab3yercs kak 2HzZ renepaTop uMIyJibCoB.
SMO0.6 - D10 OUT U3MEHEHH COCTOAHUA B KAXKIOM LHKJIE

— IIporpamma Ha si3pike LDR

| [pOrpartaa c YEEIHMEHHEM EXOGHENR YCIDEHH,

Metwork 1
10.0

Ecnu 100w 10,2 zarkHyred W exon 10,3 3amebyr, To HyTperHes pene MO0 akTueupyetca

0.1 0.0

10.2

_|

Metwork 2
0.0

— |

|_

| | {
1 | ~

Ecnm exon 10,3 akTHEMpPYETCA, TO ECTE BEISOGHON CUMHAN C Beixoga Q0.0.
0.3 Qoo

| | {
1 | ~

— 3apaua. [Tycts Bxox 10.0 H Bxox 10.2 - 370 curHaisl 0T (OTOIIEKTPUUECKUX JATIHKOB,
KOTOpbIe (PUKCUPYIOT HATUYKE YelloBeKa (MJIM aBTOMOOWIIS), TPUOIMKAIOIIETOCS HITH
ynajisorierocs mo ooe ctoponsl 6apnepa, Bxoa 10.0 - ¢ onHoit croponst u Bxoq 10.2 - ¢
npyroi. Bxon 10.1 - pa3zpemaromuii BXo U1l 3aIlyCKa CUCTEMBI.



Ecnu Bxon 10.0 v Bxoxa 10.2 u Bxoa 10.1 akTUBUPYIOTCS, TO BBIXOJ €CTh C BHYTPEHHETO pelie
MO.0. DTOT BBIXOJ] 3aKpHIBAECT BHYTPEHHUE BXOJIHbIE KOHTAKTHI pelie, u eciu BxoA 10.3 (nampumep,
JAaTYHK TTOJ0XKEHUS - KOHIIEBOM BBIKIIIOUATEINb) (PUKCUPYET, YTO Oapbhep 3aKPBIT, TO aKTUBUPYETCS
Bbixo1 Q0.0. u moTOp moguuMaet 6apnep. Ecim natunk (koHueBoi Beikmoyarens 10.3) onpenenser,
410 Oapbep YK€ OTKPHIT, TO YEIOBEK MM MAlIMHA MOTYT UATH. Uepe3 KOpoTKoe BpeMsi Oapbep
3aKpbIBAETCS.

- Kak 3apaTh 0yJjeBy koHcTaHTy 0 i 1 Ha si3bike LAD?
Network 2 : Koucrasra 0

‘ MO.0 MO.0 M0.0

| ] | 2 [ |
‘ 11 I/I WS |

Network 3 : Koncramra 1

MO.1 MO.1

.

— 3agaya.
Ha Bxox 10.1 moctymaer kpatkuii curdain. AkruBupyercs Boixoa Q0.1. Ha Bxox 10.1 cHOBa
nocrymnaet kpatkuit curHain. Ho akruBupyercs Beixon QO0.2. [lanee 3aHoBo Ha Bxoxa 10.1
rocTymnaeTt kpatkuit curHan. AkruBupyercs Beixoa QO0.1.Ckazarh TouHEe - TPUTTEP CO
CUETHBIM BXOJOM WJIM MHAYE JENIUTENb Ha 2.
Peanmusyercs 3T0 myTeM aHanmM3a TEKYIET0 COCTOSHUS U YCTaHOBKHU (Mim cOpoca) mo0oro
MIPOrpPaMMHO JIOCTYIHOTO OUTa cpasy Mocjie TOro, Kak MOCTYMUI BXOJHOW UMITYJIbC. DTO MpH
YCIIOBUH, YTO BpeMs paboThl IPOrpaMMbl MEHBIIE, YEM MHTEPBAJ MOCTYIJICHUS BXOHBIX
UMITYJ6COB. VIMEHHO Ha OCHOBaHHMHM TEKYILETO COCTOSIHUS ATOr0 OMTA U MPUHUMAETCS pElIeHHe, Ha
KaKOM M3 BBIXOJI0B (JOPMHPOBATH CUTHAIL.

- HWwmeercst mu MeTox moacueTa yncia nporpaMMHbIX 1ukiI0B B PLC u ncnons3oBanust
nHpopmaluy, "B KAKOM LHKIIE TPOrpaMMbl Mbl HaxoauMmcs " BHyIH rporpammsl PLC?

- Network 1

- LD SMO0.1

- MOVW 0,VW1000

- Network 2

- LD SMO0.6

- EU

- LD SMO0.6

- ED

- OLD

- INCW VW1000

- Network 1 Ycranasnusaer cuérunk B 0, ecniu PLC nepexoaut B pexxum RUN.

-~ Network 2 yenmnuuBaer VW1000, eciu mOJI0KUTEIBHBIA WM OTPUIIATENBHBIN Kpaii
UMIYJbCA MPUXOAUT OT

- SMO0.6.



- KaxkoBo ocHoOBHOe pa3inuue Mex1y Bxogom u BcnoMorareibHbIMH KOHTAKTAMH
-MepKepamMu?

Bxo0/1HbIE KOHTAKTBI COOTBETCTBYIOT (PHU3UUESCKUM YCTPOHCTBAM, KOTOPBIC HAXOIATCS BO
BHEIIIHEH IeTTN MK HeTOCPEICTBEHHO B MPOIIecCe sl 00paTHOW CBSI3H. MepKepshI - 3TO
MECTa MaMSTH, XPAHAIINE TIPOMEKYTOUYHbBIC JIOTHYCCKUE PE3Y/IbTAThI, © OHU HE COCUHEHBI C
(U3NIECKUMHU YCTPOWCTBAMH.

- Kaxkue B koutposiepe S7-200 Mepkepbl COXpaHAIOT COCTOSTHHE MOCJI€ BHIKJIIOYEHH S
NUTAHUA?

S7-200 mo3BOJISET OMPEACTUTH AaMATh, KOTOPAsi COXPAHAETCS MPH MoTepe MUTaHus. MoxXHO
BBIOpaTh 00JIACTH MaMSTH, KOTOPYIO HE0OX0MMO ObLTI0 OBl Oy(epru30BaTh MPH MOTEPE MUTAHUS,
OTIPENICNIUTH TMATIa30HbI APECOB, KOTOPHIE JODKHBI OBITh COXpaHSAEMBIMH, B 00IacTIX mamsTi M.

[To ymonuanuto nepsbie 14 GaiitoB 6uToBOM (M) MaMsITH HE COXPAHSIOTCS.

- KaxkoBa poJasb cnenuaibHoro mepkepa SM0.2?

AKP No6 «Tarimepbi»

- Tabauua TaiiMepoB

Tum tafimepa | Paspemenue B | MaxcumanrHoe Howmep taitmepa
MH/ITHCEKYHIAX (1ms) 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?

f(c)-1000

paspeuierte maiivepa (Mc)

PT =

- IIpumep 1.

Ecimt=1min=60s

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

PT =50*1000/1 = 60000

Yucno 60000 Gosnblire, yeM MakcuMaibHOe 32767 1 3a7aTh HHTEPBAJ TAKUM TaliMepOM Hellb3st!

ITpumep 2
Taiimep ¢ Bpemenem 3anepxku t = 10 ms:

PT =60*1000/10= 6000
Yucno MeHblie, 4eM MaKCUMaIbHO pa3peréHHoe, TaiiMep UCIoJIb30BaTh MOKHO.
[Tpumep 3



Taiimep ¢ BpemeneM 3anepxkku t =1 ms: Eciu t = 3c
PT=3*1000/1=3000

[Tpumep 4

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

Taiimep c pa3zpemenuem 10ms. ycraBka 3:

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

PT=10

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

— Taiimep c 3aaep:kkoii no Biaodenuio TON (Ou-Delay)

T33

| | I TOM

3 _pT

- HmnyabcHas qjuarpammal

CRXN] |

7
-
T3 ___,-""

————— I
[exvines SHateEns ro
- I PT=3

33 ]

EHT Tar e

Haxanausaromuii Taiimep TOXR (Retentive On-Delay)

T2

| | I TONR

10 —{PT

NmnyabcHas quarpammal



100

b

T2 -
Tekyllee shauexpe
T2
_ But tarmepa

- Otranyus TaiimepoB TON u TONR?

h
——————————,

FT=10

Taiimepsr TON 1 TONR BeayT 0TCu€T BpeMeHHU 10 MAKCUMAIBHOTO 3HAYECHHUS, €CIIH OHH
akTHBU3UpoBaHbl. O0a TaliMepa OTCUNTHIBAIOT 3HAUYCHHE BPEMEHH, KOT1a aKTUBUPOBAH BXO/T
Ppa30IIOKUPOBKHU.
Ecmm onepanus «3amyck taiimepa TON» eaktuBHpyeTcs, To TaiiMep cOpaceiBaetcs. Ecim
oneparus «3amyck taiimepa TONR» neakTHBUpyeTCsl, TO TaMep OCTAaHABIHBACTCA.
[Tpu BEIKITFOUEHHOM BXOJ1€ pa30IIOKUPOBKY 00a Taiimepa He padoTaroT. Ho Taiimep TON
aBTOMaTHUYECKH cOpackiBaercs, a Taiimep TONR coxpansier cBO€ mocienHee 3HaYCHHE BPEMEHH, a
He cOpachIBaeTcs.
Taiimep TONR oTcunThIBaeT BpeMs B TEYCHHE BCETO MPOMEKYTKA BPEMEHH, KOT/1a BKIIOUCH
paspemaronuii BXo1, HO He cOpachIBaeTCsl, KOT/1a BXOJ OTKIIIOUaeTcs. TaiMep JOJKEH ObITh
copomen komanao RESET. Tlpu cOpoce Taiimepa Tekyliee 3HaUeHHE YCTaHABINBACTCS B HOJIb, OUT
BBIKJTFOYAETCS. DTO €IMHCTBEHHAsI KOMaHa, Kotopas copaceiBaeT Taitmep TONR.
O0a TaiiMepa OCTaHABIMBAIOTCS, €CIM OHU JOCTUIAl0T MAaKCUMAJIbHOTO 3HAYEHHUS.

- 3amauva Ha OCHOBHBIC (PYHKIIMH TaliMEPOB
MoTtop 1 Hacoc A CMa3KM MOTOpa BKJIFOYAIOTCS OJHOBpeMeHHO. CMa3ka HeoOxoauma emié Ha
HEKOTOpPOE BpeMsl ITpH 0CTaHOBKe MOTOpa. Ilocie Toro, kak MOTOp OCTaHOBHJICS, HACOC CMa3KU
ocTaéTcs BKIIIOYEHHBIM Ha BpeMs OCTaHOBKU MoTopa. B npumepe Ha 20 cexyH/.

MoTop

MO.1

Cmaska | 20s

— Co3naTb reseparop nNpsMoyroJibHbIX HMITYJIbCOB € 32JaHHBIMH JJIATEJIbHOCTAMH
HMITYJIbCA M NAay3bl (MYyJIbTHBHOPATOP)



| MuyneTHEHEpaTOR

Metwork 1

LD SMO.0
AN Tag

TOH T37. +5
Metwork 2

LD Ta7

TOH T3g., +5
Metwork 3

LD Ta7

= Qo2
Metwork 4

LD Tag

= Qo1

Tabiraep 38 na&T CHMrHan Ha Belkog 2

Tabirep 37 Q38T CHMrHan Ha Belkog 1

Eciu He akTHEEH TalimMep 38, To SanycTUTe Talkfrep 37

Mocne eegepsteM TakMep 37 sanycraset Talimep 238

— TIlocaenoBarTeabHOE BKJIIOUYEHHE BLIXOA0B!

| rining lights]
Metwork 1 Metwark, Title
Gon Tar
0.0 =— OR 51 ouT IN TOM
T39=— T3e=—R SH +H=—{FT 100 ms
MNetwork 2
[0 Tag
Tar=—51 ouT IM TOM
T39=—FR SH +h=—PT 100 mz
Metwork 3
oz T35
Tag—51 ouT IM TON
TR SH +h—{PT 100 ms




[MPUJIOXEHUE 2

OuneHoYHBIE CPeICTBA /ISl IPOBEACHUS POMEKYTOYHOH aTTeCTALMHU
a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHHA
NPOMEKYTOYHOH aTTeCTALMM:

Crpykrypubl | [InaHnupyemble pe3ynbTaThl OneHouHbIE CpeICTBA

1 DJIEMEHT o0OyueHus

KOMIIETEHIINH

1 2 3

OIIK-7 yMeHueM no/1b30BaThCSl KOMIIBIOTEPOM KaK CPe/ICTBOM yNPaBJIeHUs] U 00padoTKH

I/IH(l)OpMaIII/IOHHI)IX MaCCHuBOB

3HaTh

—  KOMIIBIOTEPHYIO
TEXHUKY

—  IpOrpaMMHBIE
cpenctBa 00paboOTKH
MAaCCHUBOB JAaHHBIX

Hepeltenb meopemui4ecCKux 60npocoeé K
3auemy.

CB0001HO NpOorpaMMupyeMble KOHTPOJLIEPHI.

Crpykrypa CIIK.

dyukuuoHanabHas cxema CIIK.

OcHoBHble npuHIUNbI nocrpoeHusCIIK.
JABonuyHas cucTeMa MCUYMCICHUS.

OobaacTH npuMeHeHusI.

OcHOBHBIE JIOTHYECKHE (PYHKIMH.
KomOunanuu soruyeckux GpyHKIui.

YupoueHue Joruuyeckux GpyHKUHi.
IIpumepsbl.

JAmnarpamma Kapnoxo Beiiua.
Koncrpykuus n npunuun aeiicrsus CIIK.

IIpuHIMIIHATBHAS cXeMa
MHKPOKOMIIbIOTEpA.

CB000AHO NpPOrpaMMHpyeMblii KOHTPOJLJIEp
¢pupmbl Pecto FPC 101.

HenTpaasusl 010k CIIK.
IpuHIuNn geiicTBUS HEHTPAJIbHOIO 0JIOKA.
Hcnosb30Banue NporpaMMHON NaMATH.

IIporpammuposanne CIIK.




CI/ICTeMaTI/I3aIII/Iﬂ NMPUHATUSA PCIICHUS.

IHo3TanHas Moeab CO31aHUS IPOTrPAMMBI
s CIIK.

SA3piku nporpammupoBanus. [lpumepsbi.

YMmeTb - KBaTU(UIIUPOBAHHO Ilpumepnuvle npakmuyeckue 3a0aHuA 0N
MPUMEHSATD 3auema:
KOMIIBIOTEPHYIO Pazpabomams peneitno-KOHmMaKmHuyio cxemy
TEXHUKY B CBOEH YRpaeienus NHeMONPUCOOOM CO2NACHO
Hay4HO-HMCCIIENOBATEND | OUAZPAMMbL «nepeMeuieHue-uiazy
CKOM1 pabote s
- TI0JIb30BaThCS
MPOTPaMMHBIMU
p p 1 2 3 4 5 8 T
CpeacTBaMu ]
A
0
1
B
0
Bnanets —  KOMIIBIOTEpPHBIMU Ilpumepnuie 3a0anusn na pewienue 3a0ay u3

TEXHOJIOTHSIMU B chepe
yIIpaBIICHUS
00paboTku
UH(POPMAIMOHHBIX
MacCHUBOB

npogheccuonanvnoii oonacmu

PazpaboraTte mnporpammy ydera 4ucia
aBTOCAMOCBAJIOB HaXOJIIMXCS B  Kapbepe.
3amacTcsl 4TO Ha 3arpyXaemblX IUIOHIAJKaxX Yy
9KCKaBaTopoB  umeercs  Mecto g N
CaMOCBAJIOB.

[Ipu BBE3AE B  Kappep  KaKIOTrO
asromoOmwits (E0.5) cuerunk mnpubaBiser K
CBOEMY COACpXKUMOMY 3HaueHHe «l», a
pe3yabTaT CI0KEHUS BBIBOJAUTCS HA UHIUKAIHUIO.
A 1ipu BbIe37e aBTOMOOWIS U3 Kapbepa (E0.7) k
COJICP’)KUMOMY CUETYHKa MpubaBiseTcs «-1».

KonTpomnnep CUTHAITU3UPYET 0

COBMAJCHUH  33aJaHHOTO H  (DaKTUYECKOTO
3HAYCHUS. DTO JOJDKHO OCYIIECTBIISCTCS TPU
oMoty ceerodopa. Ceerodop 3enensiit (A0.2),
ecnmu B kfppepe emie ectb CBOOOIHBIC MecTa,
cBetodop kpacubeiii (A0.3), ecaum Bce MecTa B
rapaxe 3aHsTHI.

IICK-10.4 crioco0HOCTBIO M TOTOBHOCTBIO CO3aBATh M IKCIIyaTHPOBATh CHCTEMbI
aBTOMATH3AIlMU TEXHOJIOTHYeCKHX MPOLeCCOB, MAIIMH M YCTAHOBOK I'OPHOI0 NPOM3BOICTBA

3HaTh:

OCHOBHBEIC O6I.I.II/I€ OJICMCHTHI A3BIKOB IIPOTPAMMUPOBAHUA.
ONpCACIICHHA, PCCYpCBI CBO60,I[HO IporpaMMHUpPyYEMbIX KOHTPOJIJICPOB.
TCPMHHBI U Bxonnsie YCTpOﬁCTBa, BBIXOJHBIC yCTpOﬁCTBa )4




MOHATHUS
aBTOMaTU3UPOBAaHH
BIX CUCTEM

METO/1bI
IIOCTPOEHHUSI CUCTEM
aBTOMAaTHU3allU
TEXHOJIOTMYECKUX
IIPOLIECCOB, MAIIINH
U YCTaHOBOK
TOPHOTO
IIPOU3BOJICTBA

3aIIOMHUHAIOLIEE YCTPOMCTBO.
OyHkuMH. OyHKIMOHAIbHBIE OJIOKH.
OyHKIIMOHATBHBIE OJIOK-IUArPaMMBI.

DJeMEeHTHI S3bIKa IPOrPaMMUPOBaHHS (PYHKIMOHATHHBIX

0JIOK-IHarpamm.

Komangpl. CTpyKTypu3HpOBaHHBINA TEKCT.

Omneparopsl s3bIKa CTPYKTYPU3UPOBAHHOTO TEKCTA.
QOYHKIIMOHAIBHBIE OJIOKH U (DYHKITHH
Jlornueckas cucrema yrnpaBJIeHHUS.
KoMOuHMpoBaHHbBIE TIOTMUECKUE ONIEpALIH.

Ycranosnenue ppontos. [Ipumepsr.

Talimepsl.

CueTyuku.

[TocnenoBarenbHble CUCTEMBI YITPABICHHUS.

KommyHukanusi.

YMers: — aKTuBHO co3naBath | [lo raHHOMY (pparMeHTy mporpaMMel OCTPOTe
U 3KCIUTyaTUPOBATh | AUArpaMMy «II€pEeMENICHHUE — IIar» JJIs
CUCTEMEI ruapouunuHapos A, B, C, D.
aBTOMAaTH3aIuU ]
TEXHOJIOTHISCKUX .
MPOLECCOB,

— TIPOCKTHUPOBATH T K Lo
aBTOMATU3UPOBAHH . 5
.
bI€ KOMILJIEKCHI U
MAallWHBI TOPHOTO —— 15D |
D1
MPOU3BOJICTBA T
5 o
——1=/D0
|Do
5 Ce
! — i
|c1
+ 7 B+
(START)—— 51
ry +
2 —— 3s/B1
K | A0+ B1
(STOP)—— | 32 B B-
——1=8/B0
| B0
8 c-
——1=iC0
|co
10 O-
——D0
|Do
1 fivs
——28iA1
Bnanets: —  CHOCOOHOCTBIO M IIpuMepHoe 3aaHKe IS PelleHUus 3a1a494 U3

TBOPYCCKHU
co31aBaTb CUCTCMbI

npodeccuoHaIbLHOI 00J1acTH

Pa3paboTtath cucTeMy COpTHPOBKH JieTanel Tpex




aBTOMATH3aINN
TEXHOJIOTUYECKUX
IIPOLIECCOB

—  TOTOBHOCTBIO
TBOPYECKU
9KCIUTYaTUPOBATH
aBTOMATH3UPOBAHH
bI€ MAIIMHBI U
YCTaHOBKH TOPHOTO
IPOM3BOJICTBA

BUJIOB MaTepHaJIOB IO TPEM JIOTKaM: YEPHBIM MeTasul -
notok Nel, nBeTHO# MeTami - J1oToK Ne2, rmiacTmacca -
norok Ne3. Cucrema cocrour wu3 npuBoga Nel
—o0ecrieynBaroInii HalpaBjIeHue K 1-My JOTKY, IPUBOJIA
Ne2 - ko 2-My 710TKy, cTomopa, TpaHCHOPTEpPa, KHOIIOK
«IIYCK» U «CTOI», KOHIIEBBIX JATYUKOB NpUBOAOB Nel u
No2, cencopoB omnpezenenus tuna aeraneit cencop Nel -
mobast neranb, ceHcop Ne2 - netanbp HE U3 UYEPHOTO
Mmetaina, ceHcop Ne3 — muactMaccoBast aetanb. [lpu
HaXaTUM TIEpBOM KHOIKHM CHUCTEMa oOTpadaTbiBaeT
OJIMHOYHBIM IUKI (COPTUPYET OJHY J€Tajlb W
ocraHaBiuBaercs). llpm HaxaTum BTOPOM KHONKHU
cuctema paboTaeT B aBTOMaTHUYECKOM pPEXHUME, MTOKa He
MOJY4YUT 5 peraned OJHOrO TUna. TpeThs KHOIIKA
WCIIOJIb3YETCS JUIsl aBapUNHOW OCTAHOBKH cUCTeMBI. [Ipn
NOSIBJICHMM 3aroTOBKM Ha JIGHTE KOHBelepa, OH
BKJIIOYAETCSI M BKJIIOYAETCSd  CTONOpP,  KOTOPBI
YAEP>KMBAET 3aTOTOBKY HAa BXOJIE B KOHBEMED B TeUeHUE 3
cexyH1. [locne 3Toro cronop BBIKIIIOYAETCS ¥ TIO3BOJISET
3arOTOBKE  II€peBUIaTbCs  Ha  KOHBelepe. B
COOTBETCTBHUU C TUIIOM jAeTanu npuBoabl Nel, Ne2 wnu Hu
OJIMH M3 HUX HaNpaBISOT JI€Talb B COOTBETCTBYIOIIMM
notok. [locrne omyckaHus netanu B JOTOK MPHUBOJ
HaIPaBJICHUS BO3BPAIla€TCs B MCXOJHOE COCTOSHHUE.
[Tocne 3aBepuieHus mMHUKIa pabOThI CHCTEMBI KOHBEHED
aBTOMAaTH4ecKn  ocraHaBiamBacrca.  llocnemyromee
BKJIIOUEHUE CHUCTEMBI BO3MOXKHO TOJIBKO TIOCIE €€
BBIKJIIOYECHHSI KHOIIKOM «CTOID».

0) Ilopsiiok mpoBeaeHUS MPOMEKYTOYHON ATTECTALNM, MOKA3ATEeJIH U KPUTEPHH

OI¢CHUBAHMUA:

HpOMe}KYTOLIHaﬂ arrecragus 1o JUCHUIIIINHE «O0ocHOBaHHE IMPOCKTHBIX pe[HCHHfI»
BKIIIOYAC€T TCOPETUYCCKHUE BOIIPOCHI, TECTOBLIC 3aIaHU A, IIO3BOJIAIOINE OLCHUTE YPOBCHb YCBOCHU A
O6yLIaIOH_II/IMI/ICH 3HaHHI>'I, " MPAKTUYCCKUC 3alaHN A, BBIABIIAIOIIUE CTCIICHD C(bOpMHpOBaHHOCTI/I

YMEHHH U BIaJACHUN, TPOBOAUTCA B (hopMe 3aueTa.

3auer no JJAHHOM JUCHMILIMHE IMPOBOAUTCA B YCTHOﬁ (I)OpMe 10 TCOPCTUYCCKUM BOIIPOCAM.

IMoka3aTeu U KpUTEPUH OLEHUBAHUSI 3a4eTAa:

— Ha OILICHKY «GaYTCHO0» — 06yqafomm“4ca ACMOHCTPHUPYET YPOBCHb C(i)OpMI/IpOBaHHOCTI/I
KOMIIETEHITUM BBIIIIE MOpOroBOro: OCHOBHLIC 3HAHUS, YMCHHA OCBOCHBI, HO JOITYCKAIOTCA
HC3HAYNUTCIBbHBIC OIJ_II/I6I(I/I, HCETOYHOCTH, 3aTPYAHCHUS IIPU AHAIIUTUICCKUX OIICpalugX, IICPCHOCE
3HAHUH U YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OIICHKY «He 3a4TeH0» — 00yJaroIuiicss JTeMOHCTpUPYeT 3HaHus He Ooiiee 20% TeopeTHuecKoro
MaTepuaa, JIOMycKaeT CYIeCTBEHHbIE OMIMOKHU, HE MOXKET MOKa3aTh HHTEUIEKTyalbHbIE HAaBBIKU

peuicHud MpOoCThIX 3a/a4.




MeToauueckue PECKOMEHIANNNA NJIA MOATOTOBKH K 3a4Y€Ty

[Ipu moaroToBKE K 3a4eTy y CTYACHTA JOJDKEH ObITh XOPOMMK y4eOHUK WIJIM KOHCIIEKT
JUTEPATYPBI, IPOUYUTAHHOM 110 YKA3aHUIO NIPENOAABATEINS] B TECUEHHE CEMECTPA.

Brauate ciieyer mpocMOTpeTh BECh MaTepHall IO CIaBaeMOM TUCITUTUIMHE, OTMETHTD JIJIS
cebs TpynHble Bompochl. OO0s3aTeIbHO B HHUX pa3oOparhes. B 3akimoueHue emie pas
1erecooOpa3Ho MOBTOPUTH OCHOBHBIC ITOJIOKCHHS, WUCIONB3YyS HPH 3TOM OIIOPHBIE
KOHCTEKTHI Jiekiuii. [Ipu 3ToM Hy)KHO 00paTHTh 0C000€ BHUMAaHHE HA TEMbl YYEOHBIX

3aHATUH, IPOIYILIEHHBIX CTYACHTOM IO Pa3HbIM IIPUYHHAM.

[Ipn moaroToBke K 3a4eTy HEOOXOAMMO MOBTOPSATH MPOMJIEHHBIM MaTepuana B CTPOrOM
COOTBETCTBUHU C y4eOHOI pabouell mporpaMMoil NUCHUIUIMHBI, MPUMEPHBIM MEPEUHEM
y4€OHBIX BOIPOCOB, BEIHOCAIIMXCS Ha 3a4€T U COJEp KAIINXCS B JAaHHON Iporpamme.

Ecnu B poniecce caMoCTOSITENBHOM pabOThl Ha/l H3YYE€HHEM TEOPETHUECKOro MaTepuana
WIY TPU PEIIeHWH 33aJad y CTYAEHTA BO3HUKAIOT BOIPOCHL, PAa3pelIuTh KOTOpPbIE
CaMOCTOSTEJIBHO HE yJIaeTCsl, HEOOXOJMMO OOpaTUTHCS K MPENOJaBaTEeNI0 Ul OJTyYEeHUs
Yy HETO pa3bsICHEHN WIN yKa3aHWi. B CBOMX BOIIPOCax CTYAEHT JOJKEH YETKO BBIPA3HTh,
B 4EM OH HCHBITBIBAECT 3aTPYJHEHUS, XapaKTep ATOT0 3aTPyAHEHHS. 3a KOHCYJIbTALIUEN
clieyeT oOpamaTbes U B CIydae, €CIM BOZHUKHYT COMHEHHUs B PaBHJIBHOCTH OTBETOB Ha
BOIIPOCHI CAMOIIPOBEPKHU.
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