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JIner akTryanuzanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2022 - 2023
y4eOHOM TOJly Ha 3aceJaHuu Kapeapsl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABICHUS

[IpoTokosn oT 20 . Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, o0CcykieHa 1 ooopenHa uist peanm3armn B 2023 - 2024
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTokosm oT 20 . Ne

3aB. kadenpoit C.M.KHJIpCCB




1 Heau ocBOeHMS TUCHMILIUHBI (MOTYJIs1)

- ¢opmupoBaHue 'y OOyYalOUIMXCS TOTOBHOCTH MPUMEHSATh COBPEMEHHBIH
UHCTPYMEHTApUN IPOEKTUPOBAHMSI IMPOTPaAaMMHOIO  OOECIEUYEHMsS] MHMKpPOIIPOLIECCOPHBIX
TEXHOJIOTMYECKUX KOHTPOJUIEPOB JUIS PEIEHUs 3a/1a4 aBTOMATU3alllU U YIIPaBJICHUS;

- ¢opmupoBaHHE Yy OOYYAIOIIMXCS TOTOBHOCTH NPUMEHSTH COBPEMEHHBIE METO/IbI
pa3pabOTKU TEXHUYECKOTO, MH()OPMAIIMOHHOTO M AJITOPUTMUYECKOTO O0eCHeueHHs] CHUCTEM
ABTOMAaTH3alMM W YIIPABICHUsS C HCIOJIB30BAHWEM AallllapaTHBIX CPEICTB U IIPOrPAMMHOIO
o0ecrie4yeHnss MUKPOTIPOIIECCOPHBIX TEXHOJIOTHIECKUX KOHTPOIIIEPOB.

2 MecTo AUCUMIIUHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Jucuunnuza AnnapartHsie CpeacTBa u IIPOTrpaMMHOE obecrieueHue
MHUKPONPOIIECCOPHBIX TEXHOJOTMYECKMX KOHTPOJUIEPOB BXOJUT B 0053aTENbYI0 YacTh y4eOHOTO
1aHa 00pa3oBaTeNIbHOM MPOrPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBL ~ HEOOXOAWMBbI  3HaHMsS  (YMEHHS,  BIJIQJICHHS),
c(OpMUPOBaHHBIE B PE3yIbTaTe U3YUEHUS TUCIIUIUINH/ IPAKTUK:



3HATh:

* QYHKIUHU U CTPYKTYPY COBPEMEHHBIX WHTEIPHPOBAHHBIX CHUCTEM POCKTHPOBAHUS H
yIIpaBJICHUS;

* CTPYKTYphl THIIOBOTO YIPABIISIOIIEIO KOHTpOJUIepa, (YHKIUH OTICIBHBIX €ro
AJIEMEHTOB JIJIsl UCTIOJIb30BAHUS UX TP CO3JJAHUU YIPABJISIOUINX [TPOTPaMM;

* CIOCOOBI peajM3alii YIPaBJISIONIMX aJITOPUTMOB Ha S3bIKAX TEXHOJOTHMYECKOTO
nporpammupoBanus LD u ST,

* TexHoJoruo pabotel Ha [IK B COBpEeMEHHBIX ONEpPAIIMOHHBIX CUCTEMax, OCHOBHBIC
METO/bl Pa3pabOTKH AJITOPUTMOB W MPOTPaMM, CTPYKTYPbI JaHHBIX, HCHOJIb3YeMbIC IS
NPE/CTABICHUS THUIOBBIX HMH(MOPMAIMOHHBIX OOBEKTOB, THIIOBBIC AaJTOPUTMBI OOPaOOTKH
JaHHBIX;

* METO/IbI IIPOCKTHPOBAHHUS TICPEKITIOUATEIIBLHBIX CUCTEM;

* IPUHIUIIBI ACHCTBUS CPEACTB U3MEPEHUH, METO bl U3MEPEHH Pa3INUHBIX PU3HYCCKUX
BEJINYNH;

* TCOPETHYECKHUE OCHOBBI METPOJIOTHH, HIICKTPUUECKUX U TEXHOJOTHYSCKUX U3MEPCHHUN;

* CTPYKTYpPbI JAHHBIX, UCTIOJIb3yeMbIC ISl MPEICTABICHUS THIIOBBIX MH()OPMAIIMOHHBIX
00BEKTOB, TUIIOBBIE AITOPUTMbI 00PaOOTKHU JaHHBIX; MOJICITU TIPE/ICTABIICHNUS JAHHBIX; OCHOBHBIC
OTIEPaTOPHI A3BIKOB 3ampocos SQL;

YMETb:
* paboTaTh C MPOrpPaMMHBIM 0O€ecIieYeHHEM IPOEKTUPOBAHNS UHTETPUPOBAHHBIX CUCTEM,

MIPOCKTHPOBATH AIMAPaTHOE 00ECIIeYCHIEe MHOTOYPOBHEBOW HHTETPHPOBAHHON CUCTEMEI;

* IPOCKTHPOBATH YITPABJISIONINE aJITOPHUTMEI;

* pa3pabaThIBaTh AJITOPUTMBI PEIICHHS TPUKIIATHBIX 3a/1a4 Ha OCHOBE TUITOBBIX CTPYKTYP
QITOPUTMOB, TPUKIAJHBIE MPOTPAMMHBIC MPOIYKTHl C IMOMOIIBIO COBPEMEHHBIX CPEICTB M
SI3BIKOB TIPOTPAMMHUPOBAHUS C NMPHUMEHEHHEM COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHIM
00pabotku manubix (Braodas CYB/I);

* IPOCKTHPOBATh AHAJIOTOBBIC M JUCKPETHbIE KOMOWHATOPHBIC W TIOCIIEIOBATEILHBIC
MEPEKITI0YATEIIHBIC CXEMBI;

* HCIOJB30BAaTh TEXHUYECKHUE CPEACTBA ISl HM3MEPEHUS Pa3IHuHBbIX (PU3HUECKHIX
BEJIMYWH;

* OCYHIECTBIISITH COOpP M aHAJIU3 WCXOJHBIX JTAHHBIX UIS TPOCKTHPOBAHUS CUCTEM H
CpE/CTB aBTOMATH3AIMU U YITPABIICHHSI,

* WCIOJB30BaTh CTaHJAPTHBIC [MAKEThl TPUKIATHBIX TPOTPAMM JUISL  PELICHHS
MPAaKTUYECKUX 3a1a4 (OPMHUPOBAHUS 3alPOCOB K 0a3zaMm; NMPUMEHSTHh NMPHHIUIBI U 3aKOHBI
PEISIIUOHHOM alreOphI IPH CaMOCTOSATEILHOM IIPOCKTUPOBAHUY PEIISIIHOHHBIX 033 TAHHBIX;

BIIQJICTh:

* HaBbIKAMH MPOCKTHPOBAHMUS, pa3pabOTKK, TPOTPAMMHUPOBAHUS U HAJIAJKH JIEMEHTOB
WHTETPUPOBAHHOW CHCTEMBI YIIPABJICHUS TIPOU3BOJICTBOM.

* HaBbIKaMH pabOTHI C COBPEMEHHBIMH aIlllapaTHBIMU M MPOTPAMMHBIMH CPEJICTBAMHU
MPOEKTUPOBAHUS CUCTEM YIIPABJICHUS;

* HaBbIKaMU (OPMHUPOBAHUS AITOPHUTMA YIIPABICHUS MO 3aJaHHOW TEXHOJOTHYECKOU
cxeMme paboThl 000pyIOBaHHUS;

* HaBblKaMH pabOTBl B MHTCTPHPOBAHHBIX Cpelax pa3pabOTKU MPOrPaMMHOTO
obecrnieueHus (B T.4. peIaKTUPOBAHMS, KOMITUJISINU, OTIAJKH IPOTPAMM);

* HaBBIKaMU B MPOEKTHPOBAHUM AHAJIOTOBBIX U IUCKPETHBIX YCTPOICTB aBTOMATHUKY;

* HaBbIKaMH, HEOOXOIUMBIMH Ui CO3JaHUS ABTOMATU3MPOBAHHBIX CPEJICTB
TEXHOJIOTHYECKHX H3MEpPEeHUH, a Takke HMHPOPMAIMOHHOTO O0OECleYeHusl CHCTEM
aBTOMAaTH3AIIHH;

* HaBbIKAMHU pacueTa CTaTHYECKUX U JIMHAMHYECKHX XapaKTePUCTHK OOBEKTa
yIpaBJIeHUS, ONPEIICHUS MT0Ka3aTenei kadecTBa paboThl CHCTEMBI YIIPaBICHUS;



* HaBBIKAMHU MPOEKTUPOBAHUS JIOKAJLHBIX KOHTYPOB YIIPaBJICHUS;
* sI3pIKaMU TTporpammupoBanus SQL.

3Hanus (YMEHHUs, BIAJCHUS), MMOJYyYCHHbIE MPU M3YyYCHUU JAHHOW AWCIHILIMHBI OyxyT
HEOOXOAUMBI JJIS1 U3YYEHUS TUCIUILIHH/TIPAKTHK:

udpossie cucTeMbl yIpaBICHUS

[ToaroroBka K 3amuTe U IpoLEAypa 3alUThl BBITYCKHOHN KBAIU(PUKAIIMOHHOHN paboTh

[Ipon3BOACTBEHHAS - IPOEKTHO-TEXHOJOTUUECKAsI IPAKTUKA

IIpousBoacTBeHHAs - HAYYHO-HUCCIIEI0BaTEIbCKas paboTa

3 Komnerenuuu ody4aiomerocsi, popmMupyembie B pe3yJibTaTe 0CBOCHHA

AUCHUILIMHBI (MOYJIS) M IIVIAHUPYEMble Pe3y/IbTAThl 00y4eHHUs

B pe3ynbpTaTe 0cCBOCHMS JUCIUIIIMHBI (MOIYIs1) « AapaTHbIE CPEACTBA U TPOIPAMMHOE
o0ecrneyeHre MHUKPOIIPOLECCOPHBIX TEXHOJOTMYECKUX KOHTPOJUIEPOBY OOydaroUIMics NOJIKEH
00J1a/1aTh CJIEIYIOUMMU KOMIETEHIIUSIMU:

Koa nnaukaropa

I/IHI[I/IKaTOP JOCTHUXXCHUS KOMIICTCHIIN

OIIK-7 CnocobeH ocyiecTBiIsITh 000OCHOBaHHBIN BBIOOpP, pa3padaTbiBaTh U PEATM30BbIBATh Ha
MPAKTUKE CXEMOTCXHUYCCKUEC, CUCTEMOTEXHUUCCKUE U AIINIapaTHO-IIPOrPaMMHEBIC PCIICHUA I
CHUCTEM aBTOMAaTU3allU U YIIPABJICHUA

OIlK-7.1

[Ipumensier COBPEMEHHBIN MHCTPYMEHTapui IIPOEKTUPOBAHUS
MIPOTPpaMMHO-ANIIAPaTHBIX CPEACTB JJISl PEIIEHUs 3aJa4 aBTOMATH3aluu 1
YIPABJICHUS

OIIK-8 Cnocoben

BBIOMpATh METOJbl M pa3pabaThiBaThb CHUCTEMBI YIPABICHUS CIOKHBIMU

TEXHUYECKUMU 00BEKTAMHU U TEXHOJIOTHYECKHUMU InpouecccaMu

OIIK-8.1

[Ipumensier  COBpeMEHHBIE  METOABI  Pa3pabOTKHM  TEXHHYECKOTO,
WHQOPMAIIMOHHOTO W AJTOPUTMHUYECKOTO  OOECIEeUeHUsT  CHCTEM
ABTOMATH3AIMH U YIIPABJICHUS




4. CTpyKTypa, 00bEM M cofep:KaHNe TUCIUIIIHHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh TUCIHMILTUHBI cocTaBisieT 11 3aueTHpix emuuul; 396 akaa. 4acoB, B TOM

qHCIIe:
— KoHTakTHas pabota — 149,1 akaj. gacos:

— ayauropHas — 144 akan. 4acos;

— BHeayauTopHas — 5,1 akaj. yacos;

— caMmocTosATenbHas padota — 211,2 akan. yacos;

— B (hopme npaxTryeckoii moarotoBku — 0 akaz. gac;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. 4ac

dopma aTTeCTalUu - 3K3aMEH, 3a4ET C OLICHKOU

AynuropHast I =
o | woHTaKTHaZ pabora E E dopma TeKyliero
S8 B
B B aKaj. Jacax 5] U KOHTPOJIS
Paznen/ rema 3 (B axaz,. 1acax) = . P Kon
g %S © | caMOCTOSATENBHOW |  yCIIEBAEMOCTH U
JIACIUTUTAHBI 5 e = . | xommerentmu
O o & paboThI MPOMEKYTOTHON
na6. |mpaxr. [ € .8
Tek. : 1 2¢ aTTecTaluu
3aH. 3aH. | QO &
1. HHCTpyMEeHTAIbHBIC
cpencTaa pa3paboTKu
mporpamMM Il COBPEMEHHOM
MHUKPOIPOIIECCOPHON TEXHUKU
CamocrosiTensHOe
1.1 AnmapatHsle cpeacTa o
U3y4YCHHE YYeOHOM
IIPOEKTHUPOBAHUS  CHCTEM
TIpaBJICHUS c 1 HaytHo
ﬁ imeﬂe}mem 1 2 4 AHTCPATYPBI. YcTHBI onpoc OIIK-7.1,
P N TTouck p OIlK-8.1
MHKPOIPOLIECCOPHON .
JIOTIOJIHUTENbHOM
Texuuk Omron, OBeH,
MaTepHuasoB 110
Delta
TeMe




YcrHBI onpoc 1o
71a00paTOpHOH
pabote Nel
«Co3znaHue mpoekTa
C HCITOIb30BaHUEM

Cpepl
CaMOoCTOATENbHOE | IpOrpaMMHUpOBaHUS
u3ydeHue yuaeOHO KOHTpOJIEpa
W Hay4HO Omrony
JIUTEPATYPBI. YcrHBIi onpoc 1o
[ouck nabopaTopHOit
1.2 Cpencrsa JIOTIOJIHUTENBHOM pabote Ne2 OIK-7.1
IIpOrpaMMHUPOBAHUS 4 MatepuainoB 1o | «Co3naHue NpoeKTa OIK 8. 1’
Omron, Osgen, Delta Teme. IloaroroBka | ¢ MCMOJIB30BAHUEM ’
K JJaOOpaTOpPHBIM cpensl
3aHATHAM, MPOrpaMMHUPOBAHHUS
BBITIOJTHEHUE KoHTposuiepa OBeH»
WHJUBUAYATBHOT 0| YCTHBIH OMPOC MO
3a/1aHusl 1o paboTe nabopaTopHOH
pabore Ne3
«Co3znaHue npoekTa
C UCIOJIb30BaHHEM
cpepl
MPOrpaMMHUPOBAHHUS
koHTpoutepa Deltay
CamocrosTenpHOe
U3y4YCHHE YYeOHOM
Y Hay4HO
1.3 OcobeHHOCTH ya
KOH(UTIypHpOBaHUS 4 AHTCPATYPEL. YcrTHBIi onpoc OIIK-7.1,
Tounck OIIK-8.1
annapaTHBIX CPEACTB .
JIOTIOJTHUTENbHOM
MaTepuasoB 1o
TeMe
CamocrosiTenbHOe
u3ydeHne yaeOHoi
14 Opranuzanys v Y1
ajpecaluy  JOCTyHma K 1 HaytHo
CI/If")HaIIaM og;acmM 4 AHTCPATYPEL. VYcTHbIi onpoc OIIK-7.1,
’ Touck p OIIK-8.1
IaMATH ¥ TePEeMEHHBIM .
JIOTIOJTHUTENBHOM
KOHTpoOJIepa
MaTepuasoB 1o
TeMe
Hroro no pazaeny 16
2. Baenenne
MIPOrpaMMHUPOBAHHE
MHUKPOIIPOLIECCOPHOU TEXHUKHU
(OBEH, Omron) na s3bIKax
mmskoro ypous (LD, ST,
VYerHbIi onpoc 1o
CamocrosiTenpHOe o
u3ydeHne yaeOHoi naboparopHoii
y;me azq o pabote Ne 4
HOﬂFETOZEa 1’< "N3y4uenne KoMaH[
2.1 Peanmzans OHUTOBOH JIOTHKH OIIK-7.1,
N 20 n1a0b0opaTOpHBIM
JUCKPETHOM JIOTHKH sI3bIKA HAa TIpUMEpe OIlK-8.1
3aHATHSIM,
CHHTE3a
BBITIOTHEHNE .
KOMOMHATOPHO#
WMHUBUAYAIBHOT O .
MepeKITI0YaTebHOM

3a1aHus 1o padore

cxeMbl"




CamocrosTensHoe
U3ydeHHe yaeOHOH

YcrHBI onpoc 1o

JIUTEPATYPHI .
noz[r(l))mlzlr:a 1’< n1aboparopHoi
2.2  YucimoBele  THIIBI pabote Ne 5 OIIK-7.1,
4 8 20 | mabopatopHBIM |
JaHHBIX U apH(pMeTHKa Wzyuenne komaHg, OIIK-8.1
3aHATUAM,
HaJl YHCIIOBBIMHU
BBITIOJTHEHUE "
BEJIMYUHAMH
WHIUBUIYaTBHOT O
3a/iaHus o padore
CamocTosTenbHOe N
.| VYcrasblii onpoc no
u3ydyeHue yueOHoi .
HTCDATVDEL nabopaTopHOit
HOI[F(I))TOIZII:H. ;c patore Ne6
2.3 TaiiMepbl U CYCTUHUKH 8 16 40 nabopaTopHbIM "Peanusara OIK-7.1,
' p paTop cueTynkoB", Ne7 OIIK-8.1
3aHATUAM, "
N3ydeHne koMaHg
BBITIOJTHEHUE
pabotsI ¢
WHIUBUIYaTBHOT O N "
TaiiMepamu
3a/iaHus o pabdore
CamocTosTenbHOe
U3y4eHHE Y4eOHOI N
Y4 i YcTHBIN onpoc 1o
JIUTEPATypBbI, N
MO/ITOTOBKA K 1aGopaTopHoii
2.4 PaGora c pabote Ne§ "Broku | OIIK-7.1,
4 8 10 | nabopatopHBIM
MOAIIpOrpaMMaMu JIAaHHBIX, OIIK-8.1
3aHATUAM,
(YHKIMOHATEHBIE
BBITTOJTHEHUE W
61510ku ¥ QyHKIMH
MHJVBUAYAIBHOT O
3a/IaHusl 1Mo paboTe
YcTHBIN onpoc 1o
nabopaTopHOit
CamocrosTenpHOe pabote Ne9
u3ydeHue yueOHoi "Pa3pabotka u
JIUTEPaTypsbl, porpamMMHast
25 Nzyuenue MOATOTOBKA K | EAIM3ALMS KORTYPA | e o 4
OMOJIMOTEUHBIX 4 8 10 n1abopaTopHbIM peryiupoBaHus OIK 8' 1’
AITOPUTMOB YIIPABJICHUS 3aHATUSIM, HEeTPEPHIBHBIM '
BBITIOJTHEHUE napameTpom
WHIUBUAYAIBHOT O| TEXHOJOTHYECKOTo
3a1aHus 1o padore nporecca ¢
UCIIOIb30BaHUEM
M1/ perynsropa"
HUroro mo pazneny 24 48 100
3. Cucrembl aBTOMaTH3alU C
yIIaJIeHHON niepudepueit
(IInaiinep DnexTpuk)
CamocrosTenpHOoe
U3y4CHUE YUCOHOM
¥ Hay4HO
3.1 Usyuenme  cpenpl 2 4 JIUTEPATYPHI. VeTHb ODoc OIlK-7.1,
Unity Pro Towuck p OITK-8.1
JIOIOJIHUTENHLHON

MaTepHaIoB 10
TeMe




CamocrosTensHoe
U3ydeHHe yaeOHOH

YcrHbI onpoc 1o

JIUTEPATYPHI, nabopaTopHO¥t
3.2 Kon¢urypuposanue HOArOTOBKA K pabote Ne9 OIK-7.1
anmnapaTHbIX CpEICTB C 2 16 20,2 | maboparopusM |"Kondurypuposanue OHK-8. 1’
yIaJeHHoH mepudepueit 3aHATUAM, anmapaTHbIX CPEJCTB '
BBITIOJTHEHUE PLC B cpene Unity
WH/IMBUIYaJILHOT O Pro"
3a7aHus 1o pabote
Uroro no pa3aeny 4 16 24,2
Hroro 3a cemectp 36 72 140,2 9K3aMeH
4. Cucrembl JAWCIETYEPCKOTO
VIpaBiCHUs C MPUMECHEHHEM
rpaduuecKiX rnaHesaen
CamocTosTensHoe
M3YCHHE YuCOHOH YcTHBIN onpoc 1o
41 Ocobennoctu ;:;:g:;gsi’( nabopaTopHOi
NIPOrpaMMUPOBaHUS 6 6/611 24 R A—— pabote Nell OIIK-7.1,
rpagu4yecKux na”esuen "ITporpammupoBanus| OIIK-8.1
Siemens Bz?:;;::r;le rpaduuecKux
naHernei Siemens”
WHIUBUAYATBHOT O
3a7aHus 1o pabore
CamocTosTenbHOe
M3YdCHHC YHCOHOM VYerHbll onpoc 1o
4.2 Ocobennoctu Egg:g:;ggi’( nabopaTopHOit
MIPOrpaMMHUPOBAHHUS 6 6/611 24 aGOPATOpHBIM pabore Nel2 OIlK-7.1,
rpadu4ecKux naHesen "IMporpammupoBanus| OIIK-8.1
OBEH Bf:;;::r};e rpadu4ecKux
naneneii OBEH"
MHJVBUAYAIBHOT O
3a/IaHusl 1Mo paboTe
CamocrosiTenpHOe
H3yHeHUE yueOHOl VYerHbll onpoc 1o
4.3 Ocobennoctu ;g;:gj;ggi’( nabopaTopHOit
MIPOrpaMMHUPOBAHHUS 6 6/41 23 HaGOpATOpHBIM pabore Nel2 OIlK-7.1,
rpadu4ecKux naHesnen "IMporpammupoBanus| OIIK-8.1
OMRON Bzf‘::;::rm rpadHIecKuX
naneneir OMRON"
WHIUBUAYAIBHOT O
3aJlaHus 1o padboTte
Hroro no pazaeny 18 |18/16U1 71
HUroro 3a cemectp 18 |18/16U1 71 3320
Uroro no pucuurunae 54 190/161 211,2 SK3aMEH, 3a%eT

OIICHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

JUia  peanu3anMu  NPEAYCMOTPEHHBIX BHJIOB y4eOHOM pabOTBl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJOTHI B MPETIOAaBaHUH JUCUUIUINHBI « TeXHOJIOrHUecKrue KOHTPOIUIEPHI
U CPEJCTBA JUCIETUEPCKOTO YIPABICHUS» UCIOJb3YHOTCS:

Tpaauumonneie 06pa3oBaTeIbHBIE TEXHOJIOTUN — HH()OPMAIIMOHHAS JIEKIUs (BBOJHYIO
JIEKLUIO, TJI€ JJaeT IEPBOE MIPEJICTaBICHUE O NIPEAMETE U 3HAKOMCTBO CTY/I€HTOB C HA3HAYEHUEM U
3a/layaMM Kypca); JEKIUU — KOHCYJIbTAallMM, U3JI0)KEHHE HOBOI'O MaTepuaja COIPOBOXKIACTCS
IIOCTAaHOBKOM BOIIPOCOB M JUCKyCCHEH B MOHCKAX OTBETOB Ha 3TU BOIPOCHI; J1abopaTOpHbIE
paboTHI.

Texnonornu npoOiaeMHOro o0ydeHHs] — NPOOJEMHBIE JIEKIUU SBISETCA PE3yJbTaTOM
YCBOEHUS MOJTYYCHHOH MHPOPMALIUN TOCPEICTBOM ITOCTAHOBKH IIPOOIEMHOTO BOTIPOCA U TOUCKA
NyTeld ero peueHus; jJadopaTopHble padOThl C HUCHOJb30BaHUEM MPOOIEMHOrO oOyueHue,
KOTOpPO€ 3aKJII0YAeTCs] B CTUMYJIMPOBAHUHU CTYJEHTOB K CaAMOCTOSITENILHOM «100bIue» 3HAHUU,
HE0OXO0IMMBIX JIJISl peLIeHHUsI KOHKPETHOU IPOOIEMBI.

NHpopmanimoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelbHbIE TEXHOJOTUH — B  XOJE
MIPOBEJICHUS] JICKIMOHHBIX 3aHATHUH TNpeaycMaTpUBACTCSl HMCHOJIb30BAaHUE AIIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepHaia (JeKUUU-BU3yalu3allun), Ucroyb3oBanue VHTepHET pecypcoB
JUIS TPOMEXYTOUHBIX aTTeCTalluil ¥ MPOBEPKU OCTATOUHBIX 3HAHUIN

JlekuMOHHBIN MaTepuan 3akperuiiercs B XoJie J1abopaTopHBIX pabOT, Ha KOTOPBIX
BBITIOJIHAIOTCS TPYIIOBbIE WM WHAMBUAYaJIbHbIE 3a/1aHUS TI0 IPOIACHHON TeMe.

JlaGopaTtopHble 3aHATUS MPOBOAATCS B HMHTEPAKTUBHON ¢opMmMe ¢ HCHOJIb30BAaHUEM
CJIEYIOIINX METOI0B UHTEPAKTUBHOTO O0yUECHHUS:

- aKTyaJlu3alMsl [O3HAaBaTEIbHOM JEATEIbHOCTH Yy4YalIUXCs IyTeM HOOYXIACHUS K
OCMBICJICHHIO JIOTMKM U TOCJIEJ0BATEIbHOCTH MPOBEACHHUS HAyYHOTO MCCIEAOBAaHUS, K
BBIJICJICHUIO B HEM IVIaBHBIX M HamOoJyiee CYIECTBEHHBIX ITANOB; MPU 3TOM ONpeAessieTcs
KOHEYHas 1eJIb UCCIIEIOBaHus, a IMyTH €ro MpOBEINCHUs U (POPMBI IPEACTaBICHUS pe3ynbTaTa
00ydJaromuiics BRIOUPAET caM;

- OTCYTCTBHE JKECTKO PpErjJaMEHTHUPOBAHHOTO TMOPSAIKA BBIIOJHEHHUA pabOThl IO
00paboTKe SKCIEPUMEHTAIBHBIX JaHHBIX, KOIZla CTYIEHT OIEepUpyeT BCIOMOTraTeIbHON
nHpopManueir o cmocobax TOWCKAa HEOOXOIWMBIX TMPOTPAMMHBIX CpPEICTB, (YHKITUH,
IIPOTOKOJIOB Mepeaun ¥ 00pabOTKU JaHHBIX, YTO BbIPAOATHIBAET CIIOCOOHOCTh K IIO3HAHUIO;

- IpU TIOCTAHOBKE U aHaIM3€ pE3yJbTaTOB MCCIEIOBaHMUS IS JOCTHIKEHUS
IIOCTABJIEHHBIX Lieel 00yuarolmuecs: J0JDKHbI JAedaTh CPaBHEHUS, COMIOCTABIIATh HOBbIE (DAKTHI,
IIPUEMBI UCHOJb30BAHHBIE APYIMMH YJaCTHUKAMU TPYIMIbI, 00paliaTh BHUMaHUE HA MPUYMHBI,
BBI3BIBAIOIIME TO WJIM MHHOE SBJIEHWE U OBITh CIIOCOOHBIMH IPOAEMOHCTPUPOBATH
MH/IMBUYaJIbHOCTh CBOETO MOAX0/a K PELICHUIO 33/1a4H;

- IPOBEJICHUE 3aHATUH B (hopMe MoUCKa MPUUYMH JOMYIIEHHBIX OIIMOOK MTPU MPOBEICHUU
UCCIIEIOBAHUs, NPUYMH HECOBNAAEHUS PE3YJIbTAaTOB C IOJYYCHHBIMH JAPYITMMHU TpyNIaMu
oOyyaromuxcs, No0yX/IeHHE K CTPEMJICHUIO HaXOAUTh U YCTPAHATh Yy)KH€ U CBOM OLLIMOKH.

CamocrostenbHas paboTa CTUMYJIUPYET CTYAEHTOB K CaMOCTOATENbHOM mpopaboTke B
IIpOIIecCe BBIIOIHEHUS KOHTPOJIbHBIX paldoT, a TAK)KE B MPOLIECCe MOATOTOBKU K YCTHOMY OIIPOCY,
TECTUPOBAHUIO U UTOIOBOM aTTECTALUH.

B xoze npoBeneHust JEKIMOHHBIX 3aHATHH peaycMaTprUBaeTCs:

- HCMOJb30BAaHUE DJIEKTPOHHOTO AEMOHCTPALlMOHHOIO Marepuajla II0 COBPEMEHHOMN
U3MEPUTEIbHON TEXHUKE;

- HCTOJIb30BAHUE IEKTPOHHBIX YUCOHUKOB MO OT/IEIbHBIM TEMaM 3aHATHIA;

- BCTpPEUYM C NPEACTABUTENSIMU MPOEKTHBIX U OOCTyXHBaromux npeanpustuii: 3A0
«HITIO ABTOoMaruka», OO0 «O1eKTpopeMOHT»; IpeaoaracMble TeMbl BCTped: «IHHOBau B
001acTH  KOHTPOJIbHO-U3MEPUTENBHON  TEeXHUKW», «lHTemekTyaabHble  MeXaTpOHHbIE
CHCTEMBI», «/lMarHocTika 1 NoBepKa CpeJICTB U3MEPEHUIN»;

- aKTUBHBIE 1 MHTEPAKTUBHbIE (DOPMBI O0yUEHUs: BApUATUBHBIN OTPOC, TUCKYCCHH,



YCTHBIN OIPOC, TECTOBBIN OMPOC, MHANBUAYabHAS «3aIIUTa» 1AO0OPATOPHBIX padoT M T.J.

6 YueOHO-MeTOAMYeCKOEe o0eclevyeHne CaMOCTOATeILHONH padoThl 00yUYarouXxcst
[IpencraBieno B npuinoxeHuu 1.

7 OueHo4YHbIe CPeACTBA ISl IPOBeeHUs] IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHsl B MPUIOKEHUN 2.

8 YueOHO-MeToqHYeCKOE U HHPOPMALIMOHHOE 00ecTiedeHre U CHUTLINHBI (MOTYJIs1)

a) OcHoBHas JuTEparypa:

1. PsaGuuxos, M. 1O. IIporpammupoBanue MUKPOIIPOLIECCOPHBIX KOHTPOJUIEPOB Ha S3bIKAX
BBICOKOTO ypoBHs : ydeOHoe mocobme / M. 1O. PsbuukoB, E. C. PsouukoBa ; MITVY. -
Marnutoropck : MI'TVY, 2017. - 1 snektpos. ont. auck (CD-ROM). - 3arn. ¢ TuTyi. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3135.pdf&show=dcatalogues/1/1136
399/3135.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

2. PsbumxoB, M. IO. ITlporpammmpoBaHHE€ CHUCTEMBI AWUCHETYEPCKOTO YIPABICHHS !
yuebnoe mocooue / M. 10. Ps6unkos, E. C. Pabuukosa ; MI'TV. - Marautoropck : MI'TV, 2016. -
1 opekrpon. ont. guck (CD-ROM). - 3arm. ¢ Tutyn. o9kpasa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132
625/2734.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBelleHus ToCcTymHBI Takxke Ha CD-ROM.

0) JonmosiHuTeILHAS JIMTEPATYPA:

1. Poros, B. A. CpezicTBa aBTOMaTH3aIMK U yIIpaBlIcHUs . yueOHUK Ui By30B / B. A.
Porog, A. JI. UynakoB. — 2-e u3., ucnp. u 1on. — Mocksa : I3garensctBo FOpaiit, 2020. — 352
c. — (Beiciree oopazoBanue). — ISBN 978-5-534-09060-4. — Tekcr : anexrponnsiii // DbC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/451879 (nata obpamienus: 20.09.2020).

2. AmnmapaTHble cpeACTBa M IporpammHoe obOecmedenue koHTposuiepoB SIMATIC
S7-300/400 : yuebnoe mocodbue / C. M. Auapees, M. 10. Psa6uukos, E. C. Ps6unkoBa, H. A.
lNomoBko ; MI'TY, [kad. [IKuCVY]. - Marautoropck, 2011. - 197 c. : w1, cxemsl, Tabma. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/10882
50/501.pdf&view=true (mara oopamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 3IEKTPOHHBIA. -
Nmeercs nevaTHbIN aHAJIOT.

3. Cmupaos, 0. A. TexHuueckue cpeicTBa aBTOMATU3AIMKM M YIPaBIEHUS . yueOHOE
mocobue / 0. A. CmuproB. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 456 ¢. —
ISBN 978-5-8114-5413-6. — Tekct : snekTpoHHbIH // JlaHp : 37€KTpOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/140779 (nara oopamenus: 27.10.2020). — Pexum
JOCTYyTa: JJI aBTOPU3. IOJIB30BaTENCH.

4. Kanymun, JI. B. Wudopmaimmonnas crpykrypa mnpeanpustus / Kanymuua/l.B.,
KyszuenoBA.C., HockoBaE.E. - Kpacnosp.: COVY, 2014. - 186 c.: ISBN 978-5-7638-3128-3. -
Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/550387 (mara oOpamicHust:
27.10.2020). — Pexum goctymna: 1Mo MOomUCKe.

B) MeToanueckne yKazaHus:

1. PssGunkoB, M.}O. OcHOBBI TpOorpaMMHpPOBAaHUS TPOMBIIIIEHHBIX MUKPOIPOIIECCOPHBIX
KOHTpoIepoB: yued. mocobue / M.IO.Ps6unkoB, E.C. PsOumkoBa. ; MarHuUTOrOopcKmii roc.
TexHudeckuil yH-T uM. I'.M. HocoBa. — Marnurtoropck: M31-80 MarHuToropck. roc. TeXH. yH-Ta,
2018. — 125 c. — Tekcr: HEMOCPEACTBEHHBIN.2.4.



2.XuBpuH, M. B. AnmnapatHoe u mporpaMMHOe oOecreueHHe yIMpaBIeHHUsI TEXHOJIOTHYECKUMHU
npoueccamu. Pasznenbl:  ABTOMAaTM3UMpPOBAaHHBIE  CHUCTEMBl  YIPABIEHUS  MPEANPHUSITHEM.
[Ipumenenue cereli BO B3pHIBOONACHBIX 30HAX. ANNapaTHble U IPOrpaMMHBIE CpEACTBa
IPOrpaMMHPYEMBIX KOHTPOJIIEPOB : yueOHO-MeToandeckoe nocooue / M. B. XuBpun. — Mocksa
: MUCHUC, 2015. — 95 ¢. — TekcT : anekTpoHHblit // JlaHb : 2IeKTPOHHO-OMOIHOTEYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/116790 (nara obpamenus: 27.10.2020). — Pexxum gocryma:
JUIsl aBTOPU3. NTOJIb30BATEIIEH.

r) [Iporpammuoe odecnieuenne u UnTepHeT-pecypcebl:

IIporpammHoe obGecrieyenue

HanmenoBanue o
10 Ne norosopa Cpoxk neicTBUS TUIEH3UU

7Zip CBOOOHO PACIPOCTPAHIEMOE 0ecCcpoUHO
FAR Manager CBOOOTHO PACIPOCTPAHIEMOE 0OEeCCPOYHO
MS Windows XP
Professional(ms  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2003 Ne 135 ot 17.09.2007 0eccpouHO
Professional

IMpodeccuonanbHble 6a3bl JAHHBIX H HHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue kypca CchlIKa

ApXuB HayyHBIX >KypHajioB «HanmoHansHbIN
3IEKTPOHHO-UH(OpPMAIMOHHEI  kKoHmopuuym» |https://archive.neicon.ru/xmlui/
(HIT HOMKOH)
MexayHnapoaHas pedepaTuBHas u
MOJIHOTEKCTOBas ~ CIpaBouHas 0Oasza aanHbIx|Nttps://www.nature.com/siteindex
Hay4YHbIX U3ganuii «Springer Naturey
MexayHapoaHas 6a3a CpaBOYHBIX H3JIaHUH IO
BCeM oTpaciisim 3Hanui SpringerReference
MexayHapoaHass 0a3a Hay4YHBIX MaTEpHUaloB B
oOnacti _(u3MyeckuX HAyK W HMHKHHHUPHUHTA

http://www.springer.com/references

http://materials.springer.com/

Mesxayrapozas KOJLICKIIA HayHpIx http://www.springerprotocols.com/
IIPOTOKOJIOB IIO Ppa3/IMYHBIM OTpacC/IsiM 3HAHHHU

Me)I(,HYHapOI[I-?m Oaza IHOJTHOTEKCTOBBIX http://link.springer.com/

»kypHanoB Springer Journals

Mexnynaponsas pedepaTuBHas u http://scopus.com

IIOJJHOTCKCTOBAsA  CIIpaBOYHAasi1 Oasa JAHHBIX

Me)I(,HYHapOI[Ha}I HAayKOMETpHUUICCKasA

pedeparuBHas M MOJHOTEKCTOBas Oaza manubix|http://webofscience.com
Hay4yHbIX u3ganuii «\Web of science»
YHuBepcurerckas WHGOPMAIMOHHAS CHUCTEMa
POCCHA

DnexTpoHHbIe pecypcbl oubmuoreku MITY um.
[.1. Hocoa

Poccuiickas T'ocynapcTtBeHHast — OubOiamoTexa.
Karasoru

https://uisrussia.msu.ru

http://magtu.ru:8085/marcweb2/Default.asp

https://www.rsl.ru/ru/4readers/catalogues/




®epnepanpHOE rOCyAapCTBEHHOE OrO/KETHOE
yapexaenue «PenepanbHblii HHCTUTYT POMBILIIICHHON
COOCTBEHHOCTU

URL: http://www1.fips.ru/

WNudopmanmonnas cucrema - EnuHoe okHO AocTyma K
HH(POPMAIMOHHBIM pecypcaM

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

IMouckoBass cucrema Axazemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

HannonaneHas UH()OPMAITMOHHO-aHATU THYECKAsT
cucreMa — PoccHiiCKui HHIEKC HAyYHOTO LIUTHPOBAHUS
(PUHI)

URL.:
https://elibrary.ru/project_risc.asp

DnekrpoHHas 6a3a rnepuoandeckux nimanuii East View
Information Services, OO0 «MIBHC»

https://dlib.eastview.com/

9 MartepuajabHO-TeXHHUYECKOe o0ecniedyeHne TUCIUNTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TGXHI/ILIeCKOG oOecrieucHue JUCHUIITIMHBI BKJIFOYACT:




1. YueGHble aymuTOpHH AJIs IPOBEICHUS 3aHATHIA JIGKIMOHHOTO THUIIA

MynbTUMeUHHBIE CPEACTBA XpaHEHHsI, IEpPeIayl U MPEACTaBICHUS HH(OpMAIIN

2. YueOHas aymuTOpHs I IpOBeIeHHs Ja00OpaTOPHBIX 3aHATUN: KOMITBIOTEPHBIN KiIacc

[MepconansHbie KoMIBIOTEPHI ¢ TakeToM MS Office, Berxoom B IHTEpHET M ¢ JOCTYIIOM
B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEy YHUBEPCUTETA

3. IlomemneHus U1t CAaMOCTOSITENFHON paObOTHI 00YJaIOIIIXCSI

[MepconansHbie KoMIBIOTEPHI ¢ TakeToM MS Office, Berxoom B IHTEpHET U ¢ JOCTYIIOM
B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA

4. Y4eOHble ayIUTOPUN ISl TPYNIOBBIX U MHAUBUYAJIbHBIX KOHCYJIbTALUNA, TEKYLIETO
KOHTPOJISl U IPOMEXXYTOUHBIX KOHCYJIbTallUi

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, IKPaH

5. Tlomemenne ansi XpaHeHHS W NPO(PUIAKTUYECKOTO OOCITYXHBaHHS y4eOHOTO
000pyI0oBaHUs

Crennaxu JU1sl XpaHeHus1 y4eOHO-METOMUECKUI TOKYMEHTAIUH

6. YueOHas aymuTopus s TPOBENCHHS JIAOOpaTOpPHBIX paboT: sabopaTopws
aBTOMAaTHU3aIMH TEXHOJIOTMYECKUX MPOIIECCOB U ITPOU3BOJICTB

JlaGopaTopHble YCTaHOBKH U IPUOOPHI 11 BBIMOJIHEHUS Ja00paTOPHBIX paboT:

- naboparopusblii cren «lIpombinuiennsie natunkny», [11-MAKC;

- mabopatopHblii cTeH «JlaTunku TexHonorndeckoi napopmarmm», JITHU;

- mabopatopHblii cten] «IIpombinuiennsie naTuuku pacxonay, [1/IP-CK + kommbrotep ¢
npeayctaHoBieHHBIM 110 oT H3rotoBUTENS.

- naboparopubiii creHn «lIpombimnenHsie aatuuku  Temmeparypei», IIAT-CK +
KOMIIBIOTED € NpeaycTaHoBIeHHBIM 1O oT nzroroBurensi.

- nabopatopHblii cten]1 «IIpoMeinnennsie qatunku aasinenus», [IJ1/1-CK + kommnbrorep ¢
npeayctaHoByieHHbIM [1O oT u3rotoBuTens;

- mporpaMMHpyeMbIii jormueckuii koHTpoyurep IIJIK-Siemens + HoyrOyk ¢
npeayctaHoByieHHbIM [1O oT u3rotoBuTens;

- TabopaTOpHBIN CTEH «ABTOMATHU3ALIMS CUCTEM TEIIOTa30CHAOKEHNS U BEHTUIISILIUI,
ATI'CB-09-11JIP-01 + HOyTOYK ¢ ipeaycTranoBieHHbIM [10 oT usrotoBurens;

- 1a0opaTOpHBIA CTEH] «ABTOMATHU3AIMSI CUCTEM BOJOCHAOXKEHHS U BOJAOOTBEACHUS»,
ABUB-Y-01-12;

- naboparopubiii cteH «ITJIK-Omron-40A-HH#»

- maboparopubiii cteHa «OCHOBBI aBTOMAaTHKWY», OA-MP

7. YdyeOHas aymuToOpusi HJis TPOBEIACHUS JIAOOPATOPHBIX padoT: mabopartopus
MHUKPOIPOIIECCOPHBIX KOHTPOJIJIEPOB U CUCTEM YIIPABIICHUS

JlaGopaTopHble YCTaHOBKH ISl BHIIOJIHEHHS 1a00paTOPHBIX paboT:

- 1abopaTopHbIe CTEHBI C KOHTposuiepoM PemukonT P-130;

- 1a0OpaTOPHBIN CTEH]] ¢ KOHTpOsLIepoM «OBEH.



[Tpunoxxenue 1

Yuebno-memoouueckoe obecneuenue camocmosamenbHol pabomul 00y4arOUWUXCcs

[lo mucuuniMHe NpexycMOTpEeHa ayJuTOpHAas M BHEAyAUTOpHas CaMOCTOSTEIbHas pabora

00yJaromuxcs.

BHanI[I/ITOpHaFI CaMOCTOATCJIbHAsA pa60Ta npeamnoJjaract CaMoOCTOATCIbHOC H3YYCHUC

y4eOHOH JIMTepaTypHl.

AyIuTopHas caMOCTOSTEbHAS paboTa MPE/oaraeT BEINIOTHEHHUE U 3alUTy J1a00paTOPHBIX

paboT, peneHne HHAUBUAYAIbHBIX 3a/1a4.

Ilepeuens J1abopaTOpHBIX
padot

BOl'lpOCLI K 3alImMTe

1. Co3panue

HCIIOJIb30BAHUEM
[IPOrpaMMHUPOBAHUS
KoHTposutepa Omron

MPOEKTa C
cpenpl

1. Kakure OCHOBHBIC THIBI MOJYyJEH HCIOJIB3YIOTCS B COCTaBe
IporpaMMHUpyeMoro KoHTposuiepa Omron?

2. Ilepeuncnute GyHKIIMU CUTHAITBHBIX MOTyJICH

3. Kakve Tumbl CUTHAJIBHBIX MOJAYJEH BXOIAT B CEMEHCTBO
Omron?

4. Kak mpouCXOJUT KOJUPOBAHUE XaPAKTEPUCTHUK CUTHAIBHOIO
MOJTyJIsl B €r0 0003HauYeHUN?

5. Kakoe Ha3zHayeHHe PyHKIIMOHAIBHBIX MOTyJIEH ?

2. Cosmanue
HCII0JIb30BaHUEM
MIPOrpPaMMHUPOBAHUS
KoHTpoJuiepa OBeH

MPOEKTa C
cpezpl

1. Kakre OCHOBHBIE THITBI MOJYJIEH HCHOJIB3YIOTCSI B COCTaBE
porpaMMupyeMoro KoHtposuiepa OBeH?

2. Ilepeunciaure GyHKIIUN CUTHAIBHBIX MOIYIICH

3. Kakue Turpl CHTHaJIBHBIX MOJIYJICH BXOIAT B ceMeicTBO OBeH?
4. Kak mpouCXOJUT KOJMPOBAHUE XapPAKTEPUCTHUK CUTHAJIBLHOTO
MOyl B €r0 0003HAYCHUH?

5. Kakoe HazHauenue (pyHKIIMOHAIBHBIX MOTyJIeH ?

3. Co3manue mpoekra ¢

1. Kakue OCHOBHbBIE TUIIBI MOJYJEWH HCIOJB3YIOTCS B COCTaBe
nporpamMmmupyeMoro kourposuiepa Delta?
2. Ilepeuncnute GyHKIIMU CUTHAIBHBIX MOTyJICH

HCII0JIb30BaHUEM Cpelibl . .
OOLDAMMIDOBALILS p 3. Kakue THIbI CHTHAIBHBIX MOJIYJIeH BXOIST B cemeiicTBo Delta?
porp P 4. Kak npoucXoJuT KOJUPOBAHUE XapaKTEPUCTHK CUTHAIBHOTO

koHTpoJsuiepa Delta

MOJYJIsl B €r0 0003HAYCHUU?

5. Kakoe HazHaueHnue (pyHKIIMOHAIBHBIX MOTyJIeH ?

1. Yro rakoe Network mpoexra?

3. Kakue ab0peBuaTypbl HCHOIB3YIOTCS A S3bIKOB «CIHCOK
4. Nzyuenue KOMaH]| p P o

OUTOBOW JIOTMKU sI3bIKAa Ha
npuMepe CHHTE3a
KOMOHMHATOPHOM
MEPEKITF0YATEIIbHON CXEMBI

orepaTopoB» U «PeleiHble TuarpaMMb»?

4. Kak peanu3oBbiBaeTcs 0a30BbI€ JJOTHYCCKUE CXEMBI?

5. Kak peanuzyercs ¢pynkuus «Mcknrouaromee UJIN» Ha s13bike
LAD u s3p1ke STL?

6. IlpuHuun neiicTBUS KOMaH[ BBIAENEHUs (POHTA M KaTyIIEeK
MaMsTH.

5. H3yueHume KOMaHI Haj
YHMCIOBLIMU BEINUYNHAMUA

1. Kakumu
byHKIIH?

2. CxonibKo 0a30BBIX THIOB JaHHBIX M KAKUX MCIIONB3YIOTCS MPU
peanu3anuu KoMaHj apu(pMeTHIECKUX OTepariuii?

3. Kakue dopmarsl BBITIONHEHUS apU(PMETHUECKON omepaluu
MOIJICPIKUBAIOTCSA SA3bIKAMU TTPOTPAMMUPOBAHNUSA?

4. TlpuBemuTe NpUMEp peaM3alliy MPOrpaMMbl BO3BEICHUS
qrclia C IUIaBaloIIel TOYKOW B MPOU3BOIBHYIO CTENIEHD

KOMaHIJaMH PCAIU3YIOTCSH apI/I(l)MeTI/I‘IeCKI/IC




Ilepeuens J1abopaTOpHBIX
pador

BOl'[pOCLI K 3allMTE

5. Kakue 6a30BbIe THIIBI JAHHBIX HCIIOIB3YIOTCS IIPU pean3allum
MaTEMaTHYECKUX Ollepanuii?

6. Peanuzauusa cueTYUKOB

1. Kakue ObIBatOT BUbI CYETUUKOB?

2. Kakue TUIbl JaHHBIX UCTIOJIB3YIOT CUETUYUKH ?

3. Kakyro na(opMaIuio coaepxar BpIXoa C4eTInKa?

4. IlpuBeaure npuMephl peanu3aliy CYETUNKOB

5. IlosicHuTe mpUOpUTET KOMAaHJ YCTaHOBKH, cdeTra u cOpoca
CUeTYHKa

7. N3yuenue komaH paboThbI
¢ TaiMepamu

1. Kakyio umHpOpManMIO CONEPKHUT cTapuias TeTpaaa CioBa
tarimepa?

2. Kakoil komaHIOW 3aIycKaeTcsi TalMep pacIIMpEeHHOTO
uMIysbca?

3. IlpuBeaure BpeMEHHYIO JAMarpaMMmy TaiiMepa 3aJepiKKu
BBIKJTIOUEHHUS

4. B yem otnuuue pabOThl TaWHMEPOB 3aJEPKKU BKIIFOUCHUS U
3a/Iep’KKH BKIIIOUeHus ¢ 3annomMuHanueM? IloscHuTe oTInyus no
BPEMEHHBIM JHarpaMmamM paboThl TaHMEPOB.

5. Kakoe 3Hauenme OynmeT conaepkaTh CJIOBO Taimepa, MpH
3aHECEHUM B HETO 3HA4YEHMs, COOTBETCTBYIoNEe 20 MUHYTaM.

8. Bioxu JAHHEBIX,
(yHKIMOHANIbHBIE OJIOKH W

byHKIIMN

1. B yeM ocHOBHOE OTIMYHME TI00AIBLHBIX OJIOKOB HAHHBIX OT
aK3eMIUIIpHBIX? [IpuBenuTe mMpuMep 3alUCH U YTCHHS JaHHBIX
r100aTbHBIN OJOK JaHHBIX.

2. Kakoe oCHOBHOE Ha3HAUYE€HHWE CHUCTEMHBIX (QYHKIHA W
(G YHKITMOHATBHBIX OJIOKOB?

3. HWcnonb3oBanue GyHKIUA #W  (QYHKIIMOHATBHBIX OJIOKOB.
[TpuBenuTe mpUMep UCIOIb30BAHUSI.

4. JlaiiTe MOsSICHEHUE TIOHATHSAM (POPMATBLHOTO U (PAKTUUECKOTO
napaMeTpoB MpH Mepeayue JaHHbIX.

5. Kak ucnonw3ytorcs riaobanbHbele 00ku naHHbIX? [IpuBeaute
pUMep UCIOIb30BAHUS

9. Pa3zpaboTka u
MporpaMMHasl  peajnu3anus
KOHTYpa peryimpoBaHus
HEMPEPHIBHBIM  MTapaMeTpoOM
TEXHOJIOTMYECKOro Ipolecca
¢ ucnoip3oBanuem IIM/]
peryastopa

1. Tumel craHgapTHBIX perynsaTopoB. [lpumep 3amycka
perynsTopa (B BUAE CTPYKTYPHOU CXEMBI).
2. Kakme OCHOBHBIE HACTPOEYHBIC MapaMeTPhl HUMEIOT

IPOrpaMMHBIE PEryasSTOPbI?

3. Kakue Tumbel CTaHIApTHBIX PETYISTOPOB PEATU3YIOTCS
OMOINOTEYHBIMU GbyHKIUAMHA? [TosicauTe obnactu
UCIOJIb30BAHUE ITUX PETYIATOPOB.

4. Kak ocyimiecTBisieTcsl HACcTpOWKa M 3allyCK CTaHAAPTHOTO
perynsitopa?

10. KondurypupoBanue
anmapatHbeix cpeacts PLC B
cpene Unity Pro

1. Ykaxute 0COOEHHOCTH aJipecaliii aHaJIOTOBbIX U AUCKPETHBIX
BXOIHBIX BBIXOIHBIX curHainos ITJIK.

2. TlocnenoBaTeslbHOCTh CO3AaHUSl KOH(UIypaly amnmnapaTHbIX
cpeacts IJIK ¢ ynanennoit nepudepueil.

3. Ilepeuncnure ocHoBHble Moxaynu IIJIK wm ykaxure wux
Ha3HA4YCHHUE.

11. IIporpammupoBaHus
rpaduuecKux naHemnei
Siemens

1. M3noxure MOpSaoK pa3pabOTKU MpoeKTa sl rpadudecKoi
naHenu Siemens

2. Kakue ceTeBble TPOTOKOJBI MOTYT HCIIOJIB30BATHCS TPHU
paborte ¢ rpadudeckoii manenso Siemens?

3. Kakue OCHOBHbBIE OTIMYMS MPH BH3YaTH3alUU C IOMOIIBIO
IIepCOHAILHOTO KOMITBbIOTEpa M rpaduueckoii manenu Siemens?




Ilepeuens J1abopaTOpHBIX
pador

BOl'[pOCLI K 3allMTE

4. Kakme BHABI TPEeBOI MOXHO CKOH(PUIYpHpOBaTH Ha
rpaduyeckoii maHenu Siemens u kakum oopazom?

5. Kakme wmeroapl AMHAMU3AMH TpapUUECKUX CBOUCTB
JIOCTYIIHBI Ha rpaduyeckoil maneau Siemens?

12. IIporpammupoBaHus
rpadu4ecKux maHemne
OBEH

1. Uznoxute mopsaok pa3pabOTKH MpPOEKTa IS TpaduuecKon
nanenn OBEH

2. Kakue cereBble NPOTOKOJBI MOTYT HCIOJIB30BaThCA IPU
pabote ¢ rpadudeckoii manensro OBEH?

3. Kakue OCHOBHbIE OTJIMYMS MPU BHU3YyaIM3aLUU C MOMOLUIBIO
NIEPCOHAIHLHOTO KOMITBIOTEpa ¥ rpadudeckoii manenmu OBEH?

4. Kakue BuAbl TPEeBOr MOXKHO CKOH(QUIypuUpOBaTh Ha
rpaduueckoit nanenu OBEH u xakum o6pazom?

5. Kakue wmetonpl AuHAMHM3aIMK TpaUUecKuX CBONCTB
nocTynHbl Ha rpadudeckoit manenmn OBEH?

13. [IporpammupoBaHus
rpaduyeckux naHenen
OMRON

1. V3noxwure mopsiok pa3pabOTKH MpoekTa JUisl Tpadudeckont
nanenn OMRON

2. Kakme cereBble MNPOTOKOJIBI MOTYT HCIOJIb30BATHCS TPH
pabote ¢ rpaduueckoit manensro OMRON?

3. Kakue OCHOBHbBIE OTIMYMS MPU BHU3YaIH3ALUU C MOMOIUIBIO
MEepPCOHAITFHOTO KoMITbloTepa U rpadudeckoit manemn OMRON?
4. Kakue BuAbpl TpPEeBOr MOXHO CKOH(UIYpHpOBaTh Ha
rpaduueckoit manemm OMRON u kakuMm o6pazom?

5. Kakume w™eroapl auHamMu3anuu rpadUUECKUX CBOWCTB
nocTynHbl Ha rpaduaeckoit manenu OMRON?




IIpuioxenne 2

OIIeHO'lHBIe cpeacrea AJisi IpoBEACHUSA HpOMe)KyTO‘lHOﬁ aTrecranuu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHs M OLICHOYHBIE CPEACTBA [JIsl IPOBeIeHUA
NPOMEKYTOYHOH aTTeCTALMM:

CTpyKTypHBI
U DJIEMEHT
KOMIIETEHIINH

[Inanupyemsle
pe3yNbTaThl O0YICHHUS

OneHouHbIE CpeICTBA

OIIK-7: CriocobeH ocymiecTBIsITh 000CHOBAaHHBIN BBIOOD, pa3pabaThiBaTh M PEaTM30BHIBATH HA

IMPAKTUKE CXEMOTCXHUUYCCKUC, CUCTCMOTCXHUYCCKUEC U allllapaTHO-IIPOIrpaMMHBIC PCIICHUA IJId

CHUCTCM aBTOMATU3allU U YIIPABJICHUA

OIlK-7.1

[Ipumensier
COBPEMEHHBIN
WHCTPYMEHTApUN
MIPOEKTUPOBAHUS
MIPOrpaMMHO-aNapaTHbI
X CPEACTB JUIsl PEIICHUS
3a/1a4 aBTOMAaTU3AlMA U
YIPABIICHUS

o s

10.

11.

12.

13.

Teopemuueckue eonpocwi:

KakoBbI oT/iMuus B OopraHu3aluM JOCTYyMa K
BXO/THBIM/BBIXO/THBIM CUTHAJIaM
koHTpoJutepoB Omron, OBeH, Delta?

Kaxkue Tunsr nuaTepdheiicoB NCMIOIB3YIOTCS MPU
MIpOrpaMMHUPOBAHUHT MTPOMBIITIICHHBIX
koHTposutepoB Omron, OBeH, Delta?

Kakue  cpemctBa  MCHONB3yIOTCS — JJIA
OopraHu3arun B3aUMOJCHCTBUSA MEXIY
YPOBHSIMU HepapXUIECKUX CUCTEM
yopaBiieHHs KOHTpoJuiepoB Omron, OBeH,
Delta?

Kakne ¢pyakmun Bemoauaser SCADA?

Kakne KOMITOHEHTHI BXOMAT B
OJIHOTIOJIH30BAaTEIBCKYIO APM? Kakne
BO3MO>KHBI BapUaHThI MTOCTPOCHUS

OJHOIIONB30BaTeIbcko APM?

Kakue ocHoBHBIC CTpyKTypbl ypoBHsS HMI
UCIOJIL3YIOTCSI B COBPEMEHHBIX CHCTEMax
yrpaBJieHus?

Kakoe omimMume MHOTrOMoib30BaTEIBCKOMN
CHUCTEMBbl YEJIOBEKO-MaIIMHHOTO HHTepdelica
OT OJIHOTIOJIb30BATEIbCKON?

UTto Ha3BIBAIOT pacCIHpe/IeICHHOW CHUCTEMOM
APM?

Kakoe cnennanu3upoBaHHOE MPOrPAMMHOE
obecreyeHne MCIOoJIb3yeTCs Al MOCTPOSHUs
APM ¢ goctymoM dYepe3 II00albHYIO
KOPIOPATUBHYIO CETh U ceTh HTepHeT?
Kakast ocHoBHast o0macts nmpumenenus APM c
JIOCTYTIOM yepes rJ100aTBHYIO
KOPIOPAaTUBHYIO CETh U ceTh HTepHeT?
Kakue Tumbl mporpaMmMaTopoB UCHOIB3YIOTCS
npu nporpammupoBanuu PLC Omron, OgeH,
Delta?

Kakne anropuTmbl yIrpaBieHHS BXOIAT B
cocrtaB ouommorexk Omron, Osen, Delta?
Kakue CpeIib UCTIOJIB3YIOTCS npu
POrpaMMHUPOBAHUM KOHTpoJiepoB  Omron,




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeCTBA

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.

29.

Osen, Delta? KakoBsl OCHOBHBIE OTIHYHS B
(GYHKUMSIX 9TUX KOHTPOJIEPOB?

JlaliTe CpaBHUTEIBHYIO OLIEHKY CEMENCTBam
KoHTpoJutepoB Omron, OBeH, Delta.
W3noxxure  MOPSIOK  KOH(MUTYPHUPOBAHUS
UHCTpYMEHTapusi  rpaguueckux  maHenei
Omron, OBen, Siemens it BBIBOAA JaHHBIX
Ha 3KPaHbI ¢ HCII0JIb30BaHNEM TPa(UKOB.
N3noxure MOPSAI0K HaCTPOUKH
pacipeneieHHON CHCTEMBI  JUCIIETYEPCKOTO
yhnpaBieHUsl Ha 0aze rpapuueckux mnaHenei
Omron, Osen, Siemens ¢ nNpUMEHEHHUEM
PE3EpPBHOTO CepBEPa U KITMEHTOB.

Kakue MHCTpyMEeHTHl rpapuueckux mnaHenei
Omron, OBen, Siemens mpeaHa3HaYEHBI IS
opra"u3aui padoThl ONepaTopa ¢ CHCTEMOM
COO0OIIeHUH U TPEeBOT?

[Tepeuncnure CrocoObI JTUHAMU3ALT
M300paXKCHHSI HA MHEMOCXeMaX rpauuecKux
naneneir Omron, OBen, Siemens.

W3noxuTe OPUHLHUIBI  CTPYKTYPUPOBAHUS
nporpaMmbel B KoHTposepax Omron, OBeH,
Delta. Ha mnpumepe H3JI0KUTE TMOPSIOK
CO3/IaHHUS MOJIb30BATENbCKON (DYHKIIMH.

Kakue A3BIKH IPOrPaMMHUPOBAHUS
NOJACPKUBAIOT  CpPelbl  MPOTPaMMUPOBAHUS
koHTposuiepoB Omron, Osen, Delta?
[lepeuriciuTe OCHOBHBIE MHCTPYKIHMH S3bIKa
IL w npuBemuTe mNpUMEpP MPOTPAMMBI C
MCIIOJIb30BAaHUEM KaTyIIEK C MaMSThIO.
[Tepeuncnute nerictBus s3pika SFC B cpene
Unity Pro.

Kakumu KOMaHJIaMH peanu3yrTcs
apupmMernyeckue QyHKIum?

Kakue dbopmatbl BBINOJTHEHHSI
apudMeTHIECKOM oreparuu
TI0IICP’KUBAIOTCS SI3BIKAMU
IpOTrpaMMUPOBaHUS?

Kaxkue ObIBarOT BUIBI CUETUUKOB?

[TosicauTe NpUOPUTET KOMaHJ YCTAaHOBKH,
cdera u copoca cyeTuynka

[lepeunicniuTe TUMBI TaliMEpOB B cpeaax
MpOrpaMMHUPOBaHUs KOHTpoiiepoB  Omron,
Ogen, Delta.

[IpousBenuTe  4YTeHHWE  AMATHOCTHYECKHUX
co00IIeHUi polieccopa KOHTpOJIepa
[TpousBenute OTJAJIKy IPOTPaMMBI
ympasieHus ¢ ucnonb3doBanueM VAT TaOmuIsl
U peXMMa MOHHUTOpPWHTA mporpamMmbl. Kakue




CrpyKTypHBI
1 DJIEMEHT
KOMITIETEHIUHI

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpesicTBa

1.

30.

31.

32.

elie NpOorpaMMHBIE CPEICTBA OTJIAJIKUA IS
ATOTO UCTIONB3YIOTCS?

Kakoe ocCHOBHOE Ha3HAUYEHUE CHCTEMHBIX
¢yHkiuii ¥ QYHKIHOHAIBHBIX OJIOKOB B
Omron, Osen, Delta?

3anuinTe OCHOBHBIE ONEpAMH pPeleHHOMN
JIOTUKHA,  KOTOpPBIC  HWCIONB3YIOTCS  MPH
MIPOCKTUPOBAHUHN PEIICHHBIX CXEM.

[IpuBenaure mpumep mporpaMMbl Ha SI3BIKAX
LAD wu STL, peanu3yomuii OCHOBHBIC
OIepalny peeiHON JIOTUKH.

Ilpakmuueckue 3a0anus:

[IpousBeaure KOHGUTYPUPOBAHHE CTAHIUH C

yIaJIeHHOU Tiepudepre 1o 3aJaHHOMY COJIEP>KaHUIO
000pyT0OBaHUS:

i PLC bus

2. Ins xouTposuiepoB Omron, OseH, Delta HacTpoiiTe
JOCTYI K JUCKPETHBIM BXOJaM Tak, 4YTOOBI ajpec
nepBoro Bxoja 611 14.0.

3. B rpadpuueckux manensx Omron, OBeH, Siemens

pcaini30BaTb aAHUMAIUIO TCPCKIIFOUCHUA COCTOSIHUH
JABYX KJIAITaHOB:




CrpyKTypHBI
1 DJIEMEHT
KOMITIETEHIUHI

[Inanupyemsle

pe3yNbTaThl 00YICHUS

OneHouHbIE CpeCTBA

QN TOFF

4. B rpaduueckux manensix Omron, OBen, Siemens
co3J/laiiTe B KJ1acce TPEBOT EIrOr HOBBIN THM TPEBOT C
MMEHEM II0 CBOeMy YycMoTpeHuro. Hacrpoiite
[[BETOBYIO TaMMY JUIsl COOOIIEHNU CO3/1aHHOTO HOBOTO

THUIIA TPEBOT.

5. B rpaduueckux manensx Omron, Osen, Siemens
co3llaiTe ToJb30BaTeNbCKUl apxuB «Operatorsy u
3aIl0JIHUTE €0 JAHHBIMH COTJIACHO 33JIaHUIO:
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OIIK-8: CnocoOeH BbIOMpaTh METOJbI U pa3zpabaTbiBaThb CHUCTEMBl YIPABJICHUS CIOKHBIMHU
TEXHUYECKUMHU 00BEKTaMU M TEXHOJIOTHYECKUMU MPOLIECCAMU

OIIK-8.1

IIpumenser
COBPEMEHHBIE
pa3paboTku

METOIbI

Teopemuueckue eonpocboi:
1. Kakue 610kH peanu3yroT QpyHKIMH KaTyIIEeK ¢
namsIThIO ?




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeCTBA

TEXHUYECKOTO,
WHPOPMAITMOHHOTO |
AITOPUTMUICCKOTO
obecrieueHUs  CUCTEM
aABTOMATH3AINH "
yIIPaBICHUS

© ®

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

22.

23.

Haznauenue OnoxoB mnepexmoueHuss SEL u
MUX.

[lepeuncnure 0JIOKH, peanu3yronimue
orepauuu MHOTOOHTOBOIO u, 1IN,
OTpULIAHUSL.

Ocob6ennoctu pabotsl 610k0B AFP 1 Timer_P

B deMm otnuyme peaymzamnyy moarnporpaMMbl B
Bujie FB 6moka u CFC cxembr?

Hasnauenue 610koB R_TRIG, F_TRIG?
Mo0>HO T HacTpauBaTh YUCIIO BXOI0B OJIOKOB
JUCKPETHOMN JIOTHKH ?

[Tepeuncnure onepanuu NOOUTOBOTO CIBUTA.
Ha3znauenue MHOroOMTOBBIX oOmepanuil mpu
YIpaBJICHUN

Kak opranmzoBaTh OTKIIOYEHUE KOMAH] JISI
TPYNIBI  YCTPOWCTB MO  JAaHHBIM O
cpabaThIBaHHH nux KOHIIEBBIX c
WCITOJIh30BaHNEM MHOTOOUTOBOM JIOTHKU?
Kak HamOXUTh MacKy JUIS BBIICIICHHS
COCTOSIHUS TpeOyeMBbIX OUTOB?

Kaxosa CTPYKTypa OMOMITMOTEYHBIX
PErylaTOpOB C HEMPEPHIBHBIM BBIXOJIOM U
[1aroBOro Tumna?

Kakue ocHOBHbIE pa3fenbl BXOJIAT B COCTaB
OMOMMOTEKH aNTOPUTMOB pETryJIMPOBaHUS B
cpeae Unity Pro?

Kak opranuszoBatb KOHTPOJb MNEPUOJIUYHOCTU
MCIIOJIHEHUS IIPOTPaMMBbI?

Kak HacTpouTh mepuoaWYHOCTh MCHOJHEHUS
nporpammbel CFC?

HazHauyeHue TeKCTOBOTO COEMHEHUS

B uem oTnuuue peanuzanuu NOAMPOrpaMMbl B
Bune FB omoxa u CFC cxemsi?

[lepeuncnure OCHOBHBIE CTPYKTYPBI
POrpaMM MOCIEA0BATEIHHOTO YIIPABICHUS
Buapl u Hasnauenue OnokupoBok Interlock u
Supervision

OYHKIMK MEHIO YIIPaBICHUS CEKBEHCOPOM
[lepeuncnure WHCTPYKIIUHU ITAMOB U Pa3eiioB
MEPMAHEHTHOTO KOJ1a

C xakuMu COOBITUSIMU MOKHO KOMOMHHPOBATh
WHCTPYKIIUU ITANOB?

[Tepeuncnure Tunsl curuanoB B Omron, OBeH,
Delta.

Ipakmuueckue 3a0anusn:

1. Pa3paGoraiiTe nporpammy ynpasieHUsI OOBEKTOM ¢
UCIIOJIb30BaHUEM CTaHJaPTHOTO 6110Ka




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeCTBA

[IN/I-perynupoBaHusi ¢ HENPEPBIBHBIM BBIXOJOM B
koHTpoJutepax Omron, OBeH, Delta.

2. PazpaOoraiite nporpaMMy yrpaBiieHUsI 0ObEKTOM C
UCTIOJIB30BaHUEM  HCIIOJIHUETENIFHOTO — MeXaHu3Ma
MNOCTOSIHHOW CKOPOCTH W CTaHAAPTHOTO IIIarOBOTO
perynaropa Ha 6a3e [I1/[-3akoHa perynupoBanusl.

3. BoinonHuth HACTpPOMKY Omoxa
IUPOTHO -HMHyJ'II;CHOﬁ MOAYIAIUA JIIs
dbopMHupoBaHUS UMIIYIbCOB c 3aJIaHHBIMU

BPCMCHHLIMU ITapaMCTpaMHu.

4. Eciim ¢ ALIII Moxynst aHaoroBOro BBOJIAa MPUXOIUT
curHan 32768, TO Kakoe 3HAYEHUE HaNpsHKCHUS
KOJIUPYETCS 3TOM BEJIMYHMHOM, €CIIM MOJYJIb HACTPOEH
Ha nuamna3oH +-10B?

5. 3Bammmmure MareMarudeckoe  PEeKyppeHTHOE
BBIpQ)KEHUE JUISI  YUCIECHHOTO  HMHTETPHPOBAHUS
BXxoaHOTO. Pa3paboraiite mporpammy Ha si3bike STL
JUTS. YMCIICHHOTO WHTETPUPOBAHUS BXOJIHOTO CHUTHAJIA
IO TIPECTABICHHOMY BBIPaXCHUIO.

6. 3anuImuTe peKyppeHTHOE BBIpAKECHHE 151 GUIBTpa
loro mopsiaka. Pa3pabotaiite mporpammy (priibTpa 1mo
JTAHHOMY BBIPa)KEHHUIO.

7. PeanuzoBaTh omnepalud MHTETPUPOBAHUA U
muddepeHIMpoBaHUs B Cpele MPOrpaMMHPOBAHUS
Omron, Osewn, Delta.

8. Pazpabotaiire mporpammy, HEOOXOIUMYIO IS
peanuzauuu [IM-3akona ympaBieHuss B cpefe
nporpamMmmupoBanust Omron, Osen, Delta.

9. CoctaBbTe IporpaMmy B cpejie MPOrpaMMUPOBAHUS
Omron, Osen, Delta mis Beraenenus outos 10.0, 11.0,
1.1 B cmose IW0O um komupoBaHMs HX cTaryca B
cootBercTByomue O6utet MWO ¢ wucnonb3oBaHueM
MHOTOOUTOBBIX OTIEPAIIHA.

10. CocraBpTe porpammy B cpene
IPOTPAMMHUPOBAHUS Omron, OgeH, Delta
otkmouenus komang QO0.0, QO0.1, Q0.2, Q0.3 mpu
cpabaTtpiBanuu cooTBeTcTBYROmMuUx naryukoB 10.0,




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeCTBA

10.1, 10.2, 10.3 ¢ wucmnomp3oBaHHEM MHOTOOMTOBOM
JIOTHKH.

11. Peanm3oBats B cpezie mporpammupoBanus Omron,
OBen, Delta cTpykTypupoBaHue  MHpOTpaMMEI
YIpaBICHUS  MOJAENbIO  CII00BOM  TEJIEXKKH,
yIIpaBJIeHUE KOTOPOH MPOUCXOTUT IO HAKATUIO IBYX
KHOIIOK Ha IOCTy OIlepaTopa: KHOIKa «BIEpeI» K
POJIbTaHTy, KHOIIKA «Ha3al» Ha CKJIaJ,.

Hoct oneparopa kHOMKa "Bnepea” 100 "Bnepea” - Q0.0

kHonka “Hazag “'-10.1 “Hazaa" - Q01

o o nat'CronBrepen” - 102 NK"Bnepen™ Q0.2

par'CronHazag "-10.3  NK"Hasag" - Q0.3
Bnepen  Hasan aarKoruBnepea” - 10.4
Combita nar"KornuHasan "' - 10.5
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PeanuzoBath omepanuu TepeMelieHus TeJeru B
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12. B cpene nporpammupoBanus Omron, OBeH, Delta
pa3paboTarh cepBep MPOEKT C OJHHM SKpPaHOM, Ha
KOTOPOM MPOUCXOIUT U3MEHEHHE 1IBETa N300paskeHus
JaMmbl TP HaXaTUM Ha KHOMKY. Pa3paboTtarh
kireHTckoe WINCC npuitoskeHre U MOAKITIOYUTh €ro K
CEPBEPHOMY MPUTIOKEHHIO.

13. Pa3pabotats B cpene nporpammupoanus Omron,




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeCTBA

Ogen, Delta nporpammy macmraOupoBaHUs CUTHAJIOB
peryasTopa ¢ HEMPEPHIBHBIM BBIXOJOM B JHAINA30HE
[0..100] mns BRIBOJIA CHTHAJIA HA aHAJIOTOBBIM BBIXOJ
[0..10B] ¢ wucmonp30BaHWEM CTaHIAPTHHIX OJIOKOB
Step7.

14. PeanmsoBats B cpese nmporpamMmupoBanust Omron,
OgeH, Delta Tpexno3unMoOHHBINA peNeiHbIN PEryasToOp
C 33JJaHHOM 30HOW HEYYBCTBUTEIBHOCTH U YPOBHSIMH
VIOPaBISIOUIETO CHTHajla C IpUMEHeHueM OJoka
MUX. B kauectBe 00bEKTa HCHOJB30BaTh OJIOK
pacdeTta ckojb3smiero cpeaHero mo 30 mukiIam —
SAMP_AVE. Perynsatop paboTaeT B COOTBETCTBUH C
YCIOBUSMU:

100,npu:e>5
U=<:0,npu:-5<e<5,
—100,npu:e < -5

I'JIe € — CUTHAJI PacCOTJIACOBAHMUS, T.€. PA3HHIIA MEXKIY
3aJaHHBIM W JCWCTBUTEIILHBIM  3HAaYCHUEM
peryIupyeMoro napamerpa

15. PeanuzoBath B cpene mporpammupoBanus Omron,
OsgeH, Delta cunThiBanue 2-X aHAJIOTOBBLIX CUTHAJIOB.
Ecnu ux pasnuna mnpesbiiiaer 5B, To roput jamma
Q0.0, B mporuBHOoM ciydae ropuT jgamma QO.1.
Pa3uuily curHaioB BbIBECTH Ha aHAJIOTOBBIA BBIXO/I.
Jns  npeoOpa3oBaHUS aHAJIOTOBBIX CHUTHAJIOB B

JICCTBUTEIILHBIC BEJIMYUHBI " HA000pOT
ucnonp3oBatk FC105, FC106. HactpouTs mapamerpsl
amnmapaTHOr0 TpPEpbIBaHUS — eClu  Jr0oi w3

AHAJIOTOBBIX CHTHAIOB BBIXOTHUT 3a mpeaeisl [-9;+9]

B, T0 BBINOJIHEHHE TPYIIITBI C OCHOBHOM IPOTPaMMOii B
OB35 npekpamaercs, a Q0.0 u Q0.1 = 0.

16. Hexotopsie BOP — Ga3oBbie omepaTtopbl He
o0amaroT BXOJIOM EN, TO3BOJISIOIINM
KOHTPOJIHPOBATH BHI30B ATHX OJIOKOB. TakuM OI0KOM
SBIICTCS, HAMpUMeEp, JOCTATOYHO BaXXHBIA OIIOK
nepekmoueHuss SEL_R. PeanuzoBath B cpene
nporpammupoBanust Omron, OBen, Delta mporpammy
BeiBogja Ha QWO 3mauenmii uz MW2 u MW4 B
3aBUCUMOCTH OT cocrosiHus kHomku 10.0. BwiBog




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIIUU

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeCTBA

IPOM3BOJIUTCS TOJBKO B ciaydae, ecau 10.1=1.

17. Peanu3oBath B cpefie nmporpammupoBanus Omron,
OsgeH, Delta ciiegyronryro nporpammy: Ecim (ecth
¢dpouT o MO0.0 u et ¢pponTa mo MO.1) nmu (ecTh
¢dpouT o MO.1 u Het ¢pponTa mo M0.2) To BKIIOUNTH
nammy QO0.0. Jlamma cOpaceiBaercst kHomkoit 12.0.
O1neHnTh BIHSHUE 0Y€PETHOCTH HCTIOTHEHUsT OJIOKOB
Ha paboTOCIIOCOOHOCTH MPOTPaAMMBI.

18. PeanmzoBath B cpene nmporpammupoBanus Omron,
Ogen, Delta cxemy mnepexiarodeHUs 4YETBIPEX JIaMIl
COTJIACHO  TPOU3BOJBHO INPHUHATOM  BPEMEHHOUN
MIOCTIETIOBATEIHLHOCTH.

19. PeanuzoBaTh B cpele MPOTrpaMMHPOBAHUS
Omron, OBeH, Delta cOOCTBEHHBIM CYETUHK C
WCITOJIb30BaHNEM KOMaH/I BbIJIeJICHUST ()pOHTA U OJI0Ka
uHTerparopa. CoxpaHuTh cueT4rK B Buje FB.

20. PeanuzoBath B cpejie mporpammupoBanus Omron,
Ogen, Delta B OB1 nporpammy ympaBieHus ¢
HCII0JIb30BaHNEM HENPEPBIBHOTO perynstopa. B
KauecTBe 00beKTa TSl co3aanus dGdeKTa HHePIUU
UCIIOJIb3yeTCs OJIOK pacueTa CpeJHEero o BPEMEHH
3HaYeHHus curdana. Mcnonp30BaTh OJOKH OMOIMOTEKH
CFC nns onpeneneHust TEKyIen MepuoguIHOCTH
BrI3oBa OB1.

21. PeanmuzoBaTh B cpele MPOrpaMMHUPOBAHUS
Omron, OBeH, Delta cxemy pacdera BpeMEHH MEXTY
JBYMsI TOCJICTHUMH HaXXaTUSIMH Ha KHOTIKY C aIpECOM
10.0 (Bpemst Mexay MO3UTHBHBIMU (PPOHTAMH) C
HCIT0JIh30BaHUEM byHKIui TIME_BEG u
TIME_END. B nanHoM 3aiaHu#i MOXET ObITh OYCHb
Ba)KHA TIIOCJIEIOBATENILHOCTh HCIIONHEHUS OJIOKOB,
KOTOPYIO MOKHO U3MEHUTH B PEIaKTOPE OUEPETHOCTH
UCTIOJTHEHUS OIIOKOB.

23. Peann3oBarh MacKUpOBaHHE CUHXPOHHOM OIIMOKH
JocTyna B cpene nporpammupoBanusi Omron, OBeH,
Delta x HecymecTByromemy Onoky maHHeix DBI,
BBI30B KOTOPOTro cienyeT pazmectuts B OB1.

24. BoimonHuTh B cpeze nporpamMmupoBanus Omron,




CTpyKTypHBI
UpyK b [Inanupyemsle
1 DJIEMEHT OneHouHbIE CpeCTBA
pe3yNbTaThl 00YICHUS

KOMIICTCHII N

Osgen, Delta guarnoctuky npuumnsl nepexona CPU
S7-400 B cocrosane STOP ¢ wucmnonb3oBaHneM
IMarHocTuyeckoro Oydepa TpuM HaIMYUM BBI30Ba
HecymecTBytoniero 6moka FC2 B cymectByromem
6moxke FC1.

25. BBITIOTHAUTH MOAKITIOYCHHUE TPaPUUeCKUX TaHeIeh
Omron, OseH, Siemens uepe3 uHTepdeiic MPI u
cuntath oonacts mamsta PLC MWO.

26. BBITIOTHUTD MOAKITIOYCHHIE TPaPUISCKUX TTaHeIeh
Omron, Osen, Siemens uepe3 untTepdeiic DDE u
cuuTath s4erky Al nepBoro jucra.

0) Ilopsinok npoBeeHUsI MPOMEKYTOUYHON aTTECTAIUM, OKA3ATEIU U KPUTEPUH
OLlCHUBAHMSL:

[TpomexxyTodHas aTTecTaIys MO TUCIUIUIMHE BKITIOYAE€T TEOPETUIECKUE BOTIPOCHI,
MTO3BOJIAIONINE OIEHUTh YPOBEHb YCBOCHUS 00YJaIONUMHUCS 3HAHUHN, M IPAKTUICCKUE 3a/IaHMUs,
BBISBJISIFOIINE CTETICHh CHOPMUPOBAHHOCTH YMEHUM U BIIAJICHUH, MPOBOAUTCS B (hOpMe dK3aMEHa
M 3a4eTa C OICHKOM.

DK3aMeH M0 JaHHOW NUCIMIUIMHE TPOBOIUTCS B YCTHOM (hopMe 0 IK3aMEHAITMOHHBIM
OwmiieTaM, KakIbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKUX BOMPOCA U OJTHO TMPAKTHIECKOE
3aJlaHueE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3A4emMa C OUYEHKOU U IKIAMEHA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4aromuiicss IeMOHCTPUPYET BHICOKUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMATUYECKOE U TIIyOOKOE 3HAHHE
y4eOHOro MaTepuasa, CBOOOIHO BBIMOJIHSET MPAKTUYECKUE 3aJaHHsI, CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYAI[USAX MOBBIIICHHON CIOXKHOCTH.

— Ha OLIEHKY «X0po1uo» (4 6amna) — o0yJaromuiicsi 1IeMOHCTPUPYET CPEAHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIUI: OCHOBHBIEC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OIUOKH, HETOUHOCTH, 3aTPYTHEHHSI IPU aHATUTHUECKUX OTIEPALIUAX, IEPEHOCE
3HaHWI U YMEHUW HA HOBbIE, HECTAHAAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEIbHO» (3 Oana) — oOydaromuiicst JeMOHCTPUPYET MOPOTOBBIi
YpPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUITUIN TOITYCKAIOTCS
OLIMOKHU, MPOSIBIIIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUM, YMEHUH, HABBIKOB, 00y4aromuics
UCTIBITHIBAET 3HAUUTEIIbHBIE 3aTPYAHEHUS TIPU ONEPUPOBAHUY 3HAHUSAMHU U YMEHHUSMHU IIPU UX
IIEPEHOCE Ha HOBBIE CUTYaIUH.




— Ha OIICHKY «HeyI0BJIETBOPUTEJIbHO» (2 0aiia) — 00yJaromuiics: IeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHYecKoro Marepuaa, T0MyCcKaeT CyIIECTBEHHBIC OMUOKH, HE MOYKET
[I0Ka3aTh UHTEJUIEKTyalIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYT0BJIETBOPUTEIbHO» (1 Oarn) — 00ydaromuiics He MOXKET IMOKa3aTh 3HAHUS HA
YpOBHE BOCIIPOU3BEICHUS M 00BSICHEHUS WHPOPMAITUH, HE MOXKET TIOKa3aTh MHTEIUICKTYaIbHBIE
HaBBIKM PEUIECHUS MPOCTHIX 3a/au.



