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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Toly Ha 3aceaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2027 - 2028
yueOHOM TOJTy Ha 3aceaHuu Kapeapbl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamzanuu B 2028 - 2029
y4eOHOM roy Ha 3acelaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHHUS

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.M. AunpeeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanmu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YIPABICHHS

IIporokomor 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

enssMu  ocBoeHMSI AUCHUIUIMHBI «TEXHOJOTMUECKHE KOHTPOJIIEPHD  SBIISIOTCS:
pa3BuUTHE MPOPECCHOHATHHBIX KOMITETEHIMI B 001aCTH pacyera U MPOCKTUPOBAHUE YCTPOKCTB
CHUCTEM aBTOMATHM3allMd W YIPABJICHHS, BbIOOpa CpPEICTB ABTOMATHKHA M BBIYHCIUTEIHHOU
TEXHHKH I IPOCKTHPOBAHMS, pa3padOTKH HOBOTO MTPOrPAMMHOTO 00€CIIeYeHHSI COBPEMEHHBIX
MHOTOYPOBHEBBIX HHTerpupoBaHHbIX ACY TII.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Hucuunnunaa TexHoJgormdeckue KOHTPOJUIEPHI BXOAMT B YacTh Y4YeOHOro IUIaHa
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

TexHuueckue cpecTBa aBTOMaTU3aluU U YIIPABIICHUS

Cucrembl aBTOMATU3ALMH U YIPABICHUS

[IporpamMmmupoBaHue 1 OCHOBBI AITOPUTMHU3ALUN

udpossie TexHOIOTHH 00pPaOOTKM MH(POPMALMU B aBTOMATU3WPOBAHHBIX CHUCTEMaXx
YIPaBJICHUS

HNudopmartuka

Maremaruka

MopenupoBaHue CUCTEM YIPABICHUS

DneKTpUYecKrue U3MEpEeHus

DNEeKTPOHUKA B YIPABJISAIOLUIUX YCTPOHCTBAX

TexHuyeckue n3MepeHus u NpudOpsI

[IpoekTupoBaHie aBTOMATU3UPOBAHHBIX CUCTEM

JIuHeliHble cUCTEMBI yIIPABICHUS

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU TaHHOM IUCIMITIMHBI OyayT
HEOOXOIUMBI 1151 U3YYEHUSI AUCIUILIINH/PAKTHUK:

ABTOMaTH3a11s TEXHOJIOTMYECKHX MPOLIECCOB U IIPOU3BOICTB

ABTOMaTH3UPOBaHHbBIE HH(POPMALIMOHHBIE CHCTEMBI

AnmapaTHoe U IporpaMMHOE 00€CTIe€YeHHE OTKPHITHIX HHTETPUPOBAHHBIX CUCTEM

ba3bl nanHbIX ¥ cucteMsbl qucrneryepckoro ynpasieHus B ACY TII

[lonrotoBka K  mpoueaype  3allUThl W Tpoleaypa  3allUThl  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN pabOTHI

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHHs

B pesynpTaTe OCBOEHHS AMCHMILIMHBI (MOAYNS) «TEXHOJIOTHYECKHE KOHTPOJUIEPHI»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-2 CriocoOGeH BBIOMPATH CITOCOOBI U CPEJCTBA KOHTPOJISA U PETYIUPOBAHUS TSI peaTH3aIiH
CHUCTEMBI aBTOMAaTU3UPOBAHHOI'O ¥ ABTOMAaTUYECKOIO YIIPaBJIEHUs TEXHOJIOTMYECKUM MTPOLIECCOM
TEPMHUECKON U XUMUKO-TEPMUYECKON 00pabOTKH, a TAK)KEe OCYIIECTBIIATh €€ peaTn3aluio

[1K-2.1 Omnpenensier  crmocoObl  KOHTPOJS W YIpaBJIEHUS — HapaMeTpamu
TEXHOJIOTHYECKOI0 Tpolecca

[1K-2.2 OcymecTBisieT BBIOOP TEXHHYECKMX U TPOTPAaMMHBIX CpPEACTB IS
peanu3alli¥d  CUCTEMbl  aBTOMAaTU3UPOBAHHOIO W aBTOMAaTUYECKOIO
yIpaBJICHUS

I1K-2.3 BrimonaseT pa3paboTKy oOIIeil CXeMbl CUCTEMBI aBTOMAaTU3UPOBAHHOTO H
ABTOMATHUYCCKOT'O YIIPABJICHUS TCXHOJIOTHUCCKHUM ITPOLICCCOM U




MMOJITOTOBKY TEXHUYCCKON JOKYMEHTAIINHU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—ayauropHas — 14 akaj. 4acos;

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMmocrosTenbHast pabora — 154,1 akan. gacos;
— B (hopMe MpakTU4IeCcKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema g | (Baxan uacax) g . p Kon
> 3 © | camocrosTeNnbHON yCIIEBaEMOCTHU U
JUCLIATUINHBI N [ N KOMIIETCHIIUU
o & paboThI IIPOMEKYTOYHOM
n1a6. |mpakr. | € & ATTeC AL
Jlek. s o 11,
3aH. | 3aH. [ Q &
1. OcHOBHBIE TIOHATHS,
(dhyHKIUH " CTPYKTYPBI
HMHTETPUPOBAHHBIX cucTeM
MPOEKTHPOBAHUS U YIPaBJICHHUS
CamocrosTensHOe
H3yUYeHHEe y4eOHOU
11 Hasnauenue, 1 HAy4IHO YcrHbIl onpoc 1o MK-2.1
CTaHAapTel ®W  o0mas 12 JTUTEPaTyPBHI. teme "O630p BUIOB K 2' 2’
METO/I0JIOTUs CO3/IaHusA ITouck HUHTETPUPOBAHHBIX MK 2' 3’
MHTETPUPOBAHHBIX CUCTEM JIOTIOJTHUTENLHOM cucrem"” '
MaTepHasoB 1Mo
TeMe.
5
1.2 OyHKIMH CamocrosTenpHOe .
MHTETPUPOBAHHBIX CHUCTEM n3ydeHue yaeOHon Y CTHEIT ONpoC 110
- aBI;CfH/Iﬂ ytIH Ha z[:[o Teme "Bri6op obmero
Zlepa XI/I‘ICCI’QiSI CTPYKTYypa mTe E}IIT bl Bl MK-2.1,
pap TPYKTYP 1 1 10 PATYPEL HUHTETPUPOBAHHOM TK-2.2,
MHTETPUPOBAHHON Iouck
Ny CHCTEMBI IS T1IK-2.3
CHCTEMBI YIIpaBJIeHUS JIOTIOJTHUTENLHOM
3aJJaHHOTO
TEXHOJIOTHYECKHM MaTepHasoB Mo "
MIPOHM3BOJICTBA
MpOLECCOM Teme
Wroro no pazneny 1 1 22
2. YpOBHH HWHTETpUPOBAHHOI
CHUCTEMBl TPOEKTHPOBAHUS U
yIIpaBJICHUS
VYcrHbIl onpoc 1o
CamocrosTenpHOE
wsvaerme vaeomon|  TEME «PazpaboTtka
i Y CTPYKTYPBI TIK-2.1,
2.1 YpOoBHH KOHTPOJUIEPOB JIATEPaTypBHl, N
5 1 12 UHTErpUPOBAHHON [K-2.2,
u SCADA MOJTOTOBKA K
CHCTEMBI JJIs T1IK-2.3
1abopaTopHBIM
3aJJaHHOTO
3aHATHIM

IPOU3BOACTBA»




YcTHBIH onpoc 1o
teme "OmnpeneneHue

CamocrosarenbHoe | QyHKIMHA ypoBHEH
n3ydeHue yueOHol| HMHTEerpHpOBaHHON
2.2 CxeMbl JIOTHYECKOIO U qu Ha y;llo cncI; eﬂ I
usiaeckoro JIATE Z;I Bl 3aaHHOTO OOBEKTa MK-2.1,
B3aUMOJICHCTBHS YPOBHEH 12 PaTypEL. " TIK-2.2,
. IMouck ympasieHus"
UHTETPUPOBAHHOM o | IK-2.3
JIOTIOJTHUTENBHOH |"BBIOOp TEXHUUECKHX
CHCTEMBI YIPaBIICHUS
MaTepUaJoB 110 CpelCTB
TeMe. aBTOMATH3UPOBAHHOMN
CHCTEMBI JIJISI
3agaHHOro 00BeKTa"
Hroro no pasaeny 24
3. IIporpaMMHO-TEXHHYECKHE
CpeAcTBa MTOCTPOCHHUS
MHTETPUPOBAHHBIX CHCTEM
CamocrosTensHOe | Y CTHBIN OIpocC 1o
u3ydeHue yueOHoli |1abopaTopHoii pabore
3.1 TlpuknagHbie MaKEThI meTe ai] . NI: 1« (Ii)omagne TIK-2.1,
s CO3JIaHusA 12 PaTypeL, - TIK-2.2,
MOJrOTOBKA K MPOEKTa C
HUHTErPUPOBAHHBIX CUCTEM IIK-2.3
Ta00paTOPHBIM HCTIONIb30BaHUEM
3AHITHUSIM Simatic Manager».
CamocrosTenpHOe N
.| ¥YcrHbli onpoc no
u3ydeHue yueOHoi o
naboparopHoii pabote
3.2 OcHOBHBbIC TOHATHS U JIUTEPATYPHI,
Ne2 «U3yuenue
Ha3HAYCHUS SI3BIKOB MOJrOTOBKA K 9
TEXHOJIOTUYECKOTO 71a00PaTOPHBIM Koman 611080k IK-2.1,
DOEDAMMIPOBAHHS 10 335 ﬂTHE y JIOruKH s1361ka STEP7 TIK-2.2,
porp p ’ Ha TIpUMepe CHHTE3a TIK-2.3
crangapra IEC-61131-3 BBIMOJIHCHHE OMOUMHATOPHOI
(M3K 61131). WHIIMBUYAJIBHOT O P "
MePEeKITI0YaTETbHOM
0 3a7aHus 110
CXEMBI»
pabore
CamocrosTenpHOE
u3ydyeHue yueOHoi
3.3 OCHOBBI JATEPaTypBHI, Y CTHBIHA orpoc 1o
HMpOrpaMMHUPOBAHUS c HOArOTOBKAa K [maboparopHoit padore|  TIK-2.1,
HCIIOJTb30BaHUEM 8 nmaboparopHbM | Ne3 «Mcmons3oBanue TIK-2.2,
CTaHJAPTHBIX A3BIKOB 3aHATHAM, OUTOB MapKepHOH IK-2.3
LAD u STL BEITIOJTHEHHE TIAMSITH
HUHUBUIYAJIBHOT O
3amaHus 1o pabote
VYcrHbIl onpoc 1o
CamocrosrenbHOe [1abopaTopHOii padoTte
u3ydyeHue yueOHoH Ne4 «Cuntes
34 Hcnone3oBanue JIATEpaTyphl, pENIEHON CXEMBI C
CHCTEMHOMU MaMSTH MOJTOTOBKA K HCTIOJIb30BAHUEM TIK-2.1,
KOHTpoJIIepa pu 12 JTa0OPATOPHBIM | KaTYIIEK C MaMsTHIO» IK-2.2,
peanu3auuyd  IPOTrpaMMBI 3aHATHUSM, VYcTHBIN onpoc 1o TK-2.3
YIIpaBJICHUS BBITIOJIHEHNE  |mabopatopHoii paboTe

WHJUBUYaJIBHOT O
3amaHus o pabore

Ne5 «Uzyuenue
KOMaH/| BbIICJICHUS
(dpoHTaY




CamocrosTenbHOe
n3ydeHue yueOHoH

YcTHBIH onpoc 1o

JIUTEPaTyphL TabopaTopHO# paboTe
35 IMousiTue PaTypPeL, PATOPHOM b
HOATOTOBKA K Ne6 «Uzyuenue TIK-2.1,
AKKyMYJIATOPOB
N 12 71a00paTOPHBIM KOMaH]I pabOTEHI ¢ TIK-2.2,
npoueccopa. JlelictBue c
3aHATUSM, aKKyMYJIATOPOM IK-2.3
AKKyMYJIATOPaMHU.
BBITIOJTHEHNE npoueccopa u
WMHIUBHIYAJIBHOT O| aJpecaliy JaHHbBIX)
3aJjaHus 10 paboTe
CamocTosiTensHOe | Y CTHBINA OMPOC 10
n3yueHue y4eOHoi |1abopaTtopHoOii paboTe
JTUTEepaTypHl, Ne7 «Peanuzanus
HOJrOTOBKA K CUYCTUYHKOBY TIK-2.1,
3.6 Peanuzarus .
. 8 1a00paTOpHBIM YcTHBIN orpoc 1o TIK-2.2,
CUETUYHKOB H TaMepOB o
3aHATHSM, naboparopHoii pabote TIK-2.3
BBIIIOJIHCHHE Ne8 «Uzyuenue
MHIUBHIYAJIBHOT O KOMaHI paboThI C
3a7aHud 1o pabote TaiiMepamuy
CamocrosTenbHOe
n3ydeHue yaeOHon .
i i VYcTHBIH ompoc 1Mo
JIUTEpPaTypBhl, o
naboparopHoii paboTe
3.7 Peammzarus MIOJTOTOBKA K IK-2.1,
Ne9 «3yuenne
MaTeMaTHYECKUX 10 1a60paTOPHBIM [IK-2.2,
. KOMaH/| HaJ
ornepanuit 3aHATHAM, TIK-2.3
YHCIIOBBIMU
BBITIOJTHEHNE
BEITHYHHAMID)
WHUBUIYAJIBHOT O
3amaHus 1o pabore
CamocrosTenpHOE
u3ydyeHue yueOHoui
JIATEpaTyphl, VYcTHBI onpoc 1o
3.8 OcHOBHBIE HOHSTUS HOArOTOBKAa K [maGoparopHoit padore|  TIK-2.1,
CTPYKTYPHOTO 8 n1abopaTopHBIM NelO TIK-2.2,
MPOrpaMMUPOBAHUS 3aHIATHSM, «OpraHu3alnuoHHbIC TK-2.3
BBITIOJTHEHNE OIOKM»
HUHUBUIYAJBHOT O
3amgaHus 1o pabore
CamocrosTenpHOe
n3ydeHue y4eOHou .
e e YCTHBIA ompoc o
JIUTEPaTypHI, o
. naboparopHoii pabote
3.9 Peammzanust QyHKImi MOATOTOBKA K TIK-2.1,
Nell «bnoku
u (GYHKIIMOHAIBHBIX 10 71a00paTOPHBIM AHHBIX [K-2.2,
OJIOKOB 3aHATHUAM, A i TIK-2.3
(bYHKIMOHAITHHEIE
BBINOJIHCHHE
670K 1 HYHKIHI»
WHIVBHIYAJIHHOT O
3amaHus 1o pabote
Wroro no pazaeny 90

4. BpIOOp TEXHUYECKHUX CPEACTB
U TIPOEKTUPOBAHUE CIIOKHOM
MHTETPUPOBAHHOM CHCTEMBI

YIPAaBICHUS




CamocTosiTensHOe Omnpoc o
41 Iopsimox n3ydeHue yueOHoM BBINOJIHEHHOU
(dbopMupoBaHHUsS  TPOEKTa JIATEPaTypBHl, CaMOCTOSTEITbHON
CHCTEMBl YNpPAaBJICHHUS C moAroToBka | padore «PaspaboTka TK-2.1,
YYETOM TEXHOJIOTHYECKUX 10 BBIMOJIHCHHE (hyHKIIMOHAIBHOM TK-2.2,
TpeboBaHui K VHIUBHIYAIBHOT O [ CUCTEMBI YIIPaBICHUSI IK-2.3
(YHKIIMOHUPOBAHHIO 3aJ1aHus 10 3aJ]aHHBIM 0OBEKTOM.
00BeKTa yIpaBICHUS nabopaTopHOH DCKHU3HOE
pabote MPOCKTHUPOBAHUE»
VYcTHBIN onpoc 1o
nabopaTopHOil paboTe
Nel2
«/cnonb3oBanue
MYJBTUIK3EMILUTSIPHON
CamocTosATeTbHOE | MOJSTIH TaHHBIX VIS
n3ydeHue yaeOHon OpTaHM3AINI
JIUTEPaTyphl POrpaMMBbI
4.2  CrpyKTypHUpOBaHHE PaTyprl, porp
MOJITOTOBKA K yIpaBJicHUS TK-2.1,
mporpamMm yIIpaBICHUS
41 1a00paTOPHBIM OJIHOTHUITHBIMH TIK-2.2,
TEXHOJIOTHYECKUMH
3aHATHAM, 00BEKTAMHU B COCTaBE TIK-2.3
arperaramu N
BBITIOJTHEHNE CIIOYHOM CHCTEMBDY.
MHIUBHIYAJILHOT O Ompoc o
3aJaHus 10 paboTe BBITIOJTHEHHON
CaMOCTOATENbHOM
n
pabote "Pa3zpaboTka
anropuT™Ma
yIpaBJIeHHs
3a7aHHBIM 00BEKTOM"
VYcTHBI onpoc 1o
naboparopHoii padote
Nel3 «Pa3paboTka u
IporpaMmHas
peanm3anms KOHTypa
perynupoBaHUsI
HETIPEPHIBHBIM
CamocrosTenpHOe pep
o napameTpoM
u3ydyeHue yueOHoi
TEXHOJIOTHYECKOTO
4.3 dopmupoBaHUe JATEPaTypBHI,
mporecca ¢
CUCTEM YIpaBICHUS MOJTOTOBKA K TK-2.1,
UCTIOJIb30BaHUEM
CJIO>KHBIMHU 4 1ab0paTopHBIM IK-2.2,
[N ] perynstopay.
TEXHOJIOTHUYECKUMHU 3aHATHUAM, TIK-2.3
Omnpoc o
00BbeKTaMu BBITIOJTHEHUE .
BBITIOJTHEHHON
WHJUBUYaJIBHOT O .
CaMOCTOSTEIILHON
3amaHus 1o pabote "
pabore "Pa3zpabotka u
IIporpaMmHas
peanm3anys KOHTypa
perynupoBaHus
3aJaHHBIM
napameTpomM o0beKTa
yrpaBieHus "
Wroro no pazneny 18,1
Hroro 3a cemectp 1541 JK3aMeH
Hroro no aucumruinye 154,1 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanuzanuu  MPEAyCMOTPEHHBIX  BHIOB  y4eOHOM pabOTBI B KayecTBe
00pa30BaTeNbHBIX TEXHOJIOTUN B TMPENOJAaBAaHUU IUCIUIUIMHBI «HTErprupOoBaHHBIC CHCTEMBI
MIPOCKTUPOBAHUS U YIIPABIICHUS UCTIOIb3YIOTCS:

TpaguionHeie 00pa3oBaTeIbHBIC TEXHOJIOTUU — MH(POPMAIIMOHHAS JISKIUs (BBOTHYIO
JIEKIIMIO, TJI€ IaeT MEePBOE MPEICTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJICHTOB C Ha3HAYCHUEM
U 3a7]a4aMu Kypca); JeKIUU — KOHCYJIbTAIUU, U3JI0KEHIE HOBOTO MaTepHasa COMpPOBOXKIACTCS
MTOCTAaHOBKOK BOIIPOCOB M JUCKYCCHEH B IMOMCKAaX OTBETOB HAa 3TH BOMIPOCHI; JabopaTOpHBIE
paboTHI.

TexHomoruu mpoOIeMHOr0 OOy4YeHHS — MPOOJEMHBIC JEKIMH SIBISETCA PE3yJIbTaTOM
YCBOCHHUS TIONYyYECHHOW HWH(OPMAIIMM TOCPEACTBOM IMOCTAHOBKU MPOOJIEMHOTO BOMpoca U
MOMCKAa IIyTeH ero pemieHus; JadopaTopHbie pPabOThI € MCIOJIB30BAaHUEM IPOOIEMHOTO
oOydeHune, KOTOPOE 3aKITF0YAETCSl B CTUMYJIUPOBAHUU CTYJICHTOB K CAMOCTOSITEIIBHON «T00BIUe)»
3HaHWH, HEOOXOAMMBIX JIJISl pEIICHUSI KOHKPETHOM MTPOOJIEMBI.

NubopmannoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTelIbHBIC TEXHOJOTHH — B  XOJE
MPOBEJCHUS JIEKIMOHHBIX 3aHITHI MPEAyCMaTPUBAETCS HCIIOJIB30BAHUE OSJIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepraia (JeKIMU-BU3YAIIU3AIiH), HCIIOIb30BaHue VIHTEpHET pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAllM U TPOBEPKU OCTATOYHBIX 3HAHUH.

JICKITMOHHBIN MaTepua 3aKperuisIeTcss B XOJe JIA0OpaTOPHBIX pPabOT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

JlaboparopHble 3aHSATUS TPOBOAITCS B HMHTCPAKTUBHOW (oOpMe C HCIOIH30BAHUEM
CJIETYIOIIHUX METO/I0B UHTEPAKTUBHOTO O0OyUEHUSI:

aKTyallu3alus TI03HABATEILHOW JCSITEILHOCTH YYAIIUXCS IyTeM TOOYKICHHUS K
OCMBICJICHUIO JIOTMKM M TIOCIEJIOBAaTEIbHOCTH MPOBEJACHUS HAyYHOTO UCCIEAOBAaHUA, K
BBIJICTICHUIO B HEM TJIaBHBIX W HAWOOJIee CYIIECTBEHHBIX ATAlOB; MPH 3TOM OIPEACTIACTCS
KOHEYHas IIe]lb MCCIIeIOBaHus, a MyTH ero MpoBeAeHUs U (OopMBbl MPEACTABICHUS pe3ylbTaTa
oOyuaroruiicst BBIOMpaeT caM;

OTCYTCTBHE KECTKO PETIIAMEHTHPOBAHHOTO TIOPSI/IKA BBITOJTHEHUS PaOOTHI 0 00paboTKe
OKCIIEPUMEHTAJbHBIX JAaHHBIX, KOTJa CTYACHT ONEpUpYyeT BCIOMOraTenbHON HH(OpManuei o
croco0ax ToMCKa HEOOXOTUMBIX MPOTPAMMHBIX CPEJICTB, (QYHKIUH, MPOTOKOJIOB Tepeaadnd U
00pabOTKHU TaHHBIX, YTO BEIPA0ATHIBAET CIIOCOOHOCTH K TTO3HAHHUIO;

MIPY IOCTAHOBKE M aHAJIN3€ PE3YJIbTATOB UCCIICIOBAHUS JIJIS IOCTHKECHUS TIOCTABIICHHBIX
nenei oOydvarommuecs [OJDKHBI JieJaTh CpPaBHEHHUS, COMOCTaBJISATh HOBBIE (DAaKThl, MPHUEMBI
UCIIOJIb30BAHHBIC JPYTMMH YyYaCTHHKAMHU TPYIIbL, OOpamaTh BHUMAaHWE HA MPUYHHEI,
BBI3BIBAIOIIME TO WM MHOE SBJICHHE U OBITh CIIOCOOHBIMH IPOJEMOHCTPHPOBATH
WHMBUIYATEHOCTH CBOETO ITOIX0/1a K PEIICHUTO 3a/1a4H;

MPOBEJICHUE 3aHATUN B (hOpME MOMCKA MPUYNH JOMYIIEHHBIX OIIHOOK MPHU MPOBEIECHUN
WCCJICIOBAHMSI, TIPUYUH HECOBITAJICHUS PE3YJbTaTOB C IMOJYYCHHBIMH JPYTUMH TPyIIIaMHU
oOydaromuxcsi, ToOyXAeHHe K CTPEMIICHUIO HaXOAUTh U YCTPAHITh UYXKHUE U CBOU OIIHOKH.

CaMocTosiTenbHass paboTa CTUMYIUPYET CTYICHTOB K CAMOCTOSTEIBHONW MPOpadOTKe B
MPOIIECCe BBIMOJIHEHUS KOHTPOJBHBIX padoOT, a TakKe B Mpollecce MOJATOTOBKH K YCTHOMY
OTIPOCY, TECTUPOBAHUIO ¥ UTOTOBOW aTTECTAIIHH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:



1. AuapeeB C. M. AninapaTHble CpeACTBa U MPOrpaMMHOE obecrieueHIe IPOMBIIITICHHbBIX
koHTposutepoB SIMATIC S7 : yuebnoe mocobue / C. M. Auapees, M. 10. Psa6uukos, E. C.
Psi6uukora ; C. M. Auapees, M. 1O. Psa6uukos, E. C. Ps6uukoBa ; MI'TY. - Marautoropck :
MI'TY, 2017. - 231 c. X WL, CXEMBI, TaoJI., rpad. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1992. - ISBN 978-5-9967-0940-3. -
TeKcCT : HenmocpeICTBEHHBIH.

2. Iumos O.B.IlporpaMMupyembie KOHTPOJUIEPHI B CHUCTEMax IPOMBIIIICHHOM
apromaTu3anuu ;. Yueouuk / O.B. IIumos. - MockBa : OO0 «HayuHo-u3gaTenbCKuii HEHTP
NH®PA-M», 2024. - 365 c. - (Boicmiee oOpazoBanme). - BO - bakamaBpumar. - URL:
https://znanium.com/catalog/document?id=432335. - URL:
https://znanium.com/cover/2086/2086790.jpg. - ISBN  978-5-16-019101-0. - ISBN
978-5-16-103331-9.

3. PsabuukoB M. IO. IIporpammupoBaHHEe MHUKPOIPOIECCOPHBIX KOHTPOJUIEPOB Ha
SI3bIKaX BBICOKOTO ypoBHs . yueOHoe mocoodue / M. 1O. Pss6unkos, E. C. Psbuukosa ; MI'TY. -
Marnuroropck : MITY, 2017. - 1 o»snekrpon. onrt. jauck (CD-ROM). - URL:
httns://host. menanrolibh net/MP0O109/Download/MOhiect/?20831. - Texer * amexThoHHRTIN

0) JlomostHuTEIbHAS JIATEPATYpA:
4. TapannukoB FO0.B. JluckperHas maremaruka. 3aJaqyHuK . ydeOHOE mocoOue Ui By30B
/1O. B. TapannukoB. - Mocksa : FOpaiit, 2023. - 385 c. - (Bwicmuee oOpazoBanue). - URL:

https://urait.ru/bcode/511496 (mata oOpalneHus: 29.09.2023). - URL.:
https://urait.ru/bcode/511496. URL:
https://urait.ru/book/cover/AC39DDFB-C026-419E-A549- 9C666D9A8326 - ISBN

978-5-534-01180-7.

5. PsabuukoB M. IO. IIporpammupoBaHHE CHUCTEMBI AUCIETYEPCKOTO YIPABICHUS !
yuebHoe mocoodue / M. 0. Ps6unkos, E. C. Pssiounkosa ; MI'TVY. - Maraurtoropck : MI'TVY, 2016.
- 1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 37IeKTPOHHBIIA.

6. bexkep B.®. Texuuueckue cpenctBa aBroMatusanuu. MurepdericHpie ycTpoiicTBa 1
MHUKPOIPOIIECCOPHBIE cpeacTBa . YdeOHoe mocobue / bekkep BsuecnaB dununmoBud |
ITepmcknii HallMOHAJIbHBIN HCCIIEIOBATENIbCKUI MOJUTEXHUYECKU I YHUBEPCUTET,
bepesnukoBckuit ¢-m1. - 2. - Mocksa : U3marensckuii Learp PUOP, 2020. - 152 c. - (Beicmee
obpazoBanue). - BO - bakanaspuar. - URL: https://znanium.com/catalog/document?id=348856. -
URL: https://znanium.com/cover/1062/1062242.jpg. - ISBN 978-5-369-01198-0. - ISBN
978-5-16-101783-8. - ISBN 978-5-16-006686-8.

B) MeToauyeckue ykasaHus:

7. AuapeeB C. M. [IporpamMmupoBanie MUKpoTporeccopHbix KouTposuiepos SIMATIK
S7 300/400. JlaboparopHslii mpakTHKYM : yaueOHoe mocooue / C. M. Arapees, M. 10. Psa6uunkos,
T.T. CyxonocoBa ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 anektpoH. ont. auck (CD-ROM).
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1452. - TekcT : 2IeKTPOHHBIH.

8. AmnmapatHble cpencTBa M IporpamMMmHoe obOecrieueHue koHTposuiepoB SIMATIC
S7-300/400 : yuebnoe mocodue / C. M. AnapeeB, M. 0. Psounkos, E. C. Psbuukosa, H. A.
['onosko ; MI'TY, [kad. [TIKuCV]. - Marautoropck, 2011. - 197 c. : mi., cxemsl, Tadn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3391. - TekcT : HEeMOCPECTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:


https://host.megaprolib.net/MP0109/Download/MObject/1992
https://znanium.com/catalog/document?id=432335
https://znanium.com/cover/2086/2086790.jpg
https://host.megaprolib.net/MP0109/Download/MObject/20831
https://urait.ru/bcode/511496
https://urait.ru/bcode/511496
https://urait.ru/book/cover/AC39DDFB-C026-419E-A549-9C666D9A8326
https://host.megaprolib.net/MP0109/Download/MObject/1528
https://znanium.com/catalog/document?id=348856
https://znanium.com/cover/1062/1062242.jpg
https://host.megaprolib.net/MP0109/Download/MObject/1452
https://host.megaprolib.net/MP0109/Download/MObject/3391

IIporpammHoe o0ecnieuenne

HaumenoBanue .
o Ne morosopa Cpok neiicTBus IULEH3UU
MS Office 2007 |y, 135 1 17.09.2007 GeccpouHO
Professional
7Zip CBOOOJIHO pacHpoCTpaHsIeMOe OECCPOYHO
CoDeSys CBOOOJIHO  PacHpOCTPaHsIEMOC 0OCCCPOUYHO
FAR Manager CBOOOIHO pacIpOCTpaHsIEeMOe OeCCpPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchlLIKa
DnexTpoHHBIE pecypchl Ooubmmoreku MITY wum. https://host.megaprolib.net/MPO109/Web
I'.1. HocoBa ] ] '
ITouckoBas cucrtema Axanemus Google (Google URL: https://scholar.qoogle.ru/
Scholar) ' ) ' '
HanuonaneHas wuHGOpPMAIIMOHHO-aHATUTHYECKAS
cucrema — Poccuiickmit  wnaexkc wayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PMHII)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHre TN CIHIINHBI (MOLYJIfA)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKITIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKITFOUAET:

VYyebHble ayAUTOPUU IS IPOBEJACHUS 3aHATUHN JIEKIIMOHHOTO THNa (MyabTUMeTuiiHbIe
CpeICTBAa XpaHEHUs, Iepeiayll U npeacTaBieHus uudopmanun) (aya.437)

VYyeOHast aynuTopusi Uisl MPOBEACHUS NMPAKTUYECKUX 3aHATHI: KOMIBIOTEPHBIN Kjacc
(Ilepconanpubie KoMmmbloTepbl ¢ makerom MS Office, Beixomom B MHTEpHET U ¢ JOCTYIIOM B
SIIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeIbHYIO Cpely yHuBepcuTeTa) (ay. 448)

[Tomemenuss s caMmocrosiTenbHOM — paboThl  oOywatomuxcst  (IlepconanbHble
KomIbioTepsl ¢ maketom MS Office, BbixogoM B MHTEpHET M C IOCTYIIOM B 3JEKTPOHHYIO
UH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBepcHTeTa) (aya. 448)

VY4eOHble ayIUTOpUU AJsl TPYNIOBBIX U MHAMBUAYAJIbHBIX KOHCYJbTAIMM, TEKYILEro
KOHTPOJIS M IPOMEXKYTOUHBIX KOHCYnbTauil ([locka, MyabTUMEAUHHBINA TPOEKTOP, SKpaH) (aya.
448)

[Tomemienne Uit XpaHeHMs W NPOPUIAKTHYECKOrO OOCIYKHMBAaHUS  Yy4eOHOTO
obopynoBanus (CTestaxu i XpaHEeHHs y4eOHO-METOINYECKUil JoKyMeHTarun) (ayn. 445)

VYuebHas ayauTopus A NPOBEIEHUsS NMPAKTUUYECKUX 3aHATUHA U Ja00paTOpHBIX padoT:
7a00paTopHsi aBTOMATH3AIMK TEXHOJOTHYECKUX TPOLECCOB U TPou3BOACTB ( JlabopaTopHBIi
creHn  «lIpomplnmuieHHble  nmatuMku  Temmeparype», IIJIT-CK  +  kommsroTrep ¢
npenycranoBieHHbIM [1O oT usroroBurens; nadoparopubsiii creH «IIpoMbllIeHHbIE AATYUKU
nmasinenus», IIJJJI-CK + xommnerorep ¢ mnpeaycraHoBieHHbIM [IO  oT wum3roroBurens;
nporpaMMHpyeMblii  soruueckuii  koutpoiutep [IJIK-Siemens S7-300 + HOyTOyK ¢
npenyctaHoBieHHbIM [IO oT u3roroButens; ngabopaTopHbli cTeH] «OCHOBBI aBTOMATHUKKY,
OA-MP; mporpaMMHUpyeMbIii JTOTHYECKUI KOHTPOJUIEP € pacrpeaenenHon nepudepueit Simatic
S7-400) (ayx. 450)


https://host.megaprolib.net/MP0109/Web
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

puiaoxenne 1

YuyeOHO-MeTOANYeCKOE O0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4aromuxcst

ITo mucnumumHe «TexXHOIOrMYeCKUe KOHTPOJLIEPBD IIPEAYCMOTPEHA ayAUTOPHAS U BHEAY JUTOPHAS
caMmocTosiTeNbHas padoTa 00y4aroIUXCsl.

AymuTopHas caMOCTOsITeNIbHAas paboTa CTYACHTOB MpPEIIoJiaracT BBIIOJHEHHE W 3aIlUTY
1a00paTOPHBIX PadOT, pellieHHe HHANBUYAIBHBIX 3a/1a4.

Ilepeyennb
J1a00pATOPHBIX padoT

Bomnpocs! k 3amure

Pa3paboTka cTpyKTypbl
WHTETPUPOBAHHOMN
CUCTEMBI JJIs1
3a/IaHHOTO
MIPOU3BOJICTBA

1. Kakue ypoBHU BKIIIOUaeT B ce0si COBpeMEHHasi HHTErpUpOBaHHAs cUCTEMa
YIPaBJICHUS TPOLeccoM?

2. Kakue 371eMeHTBI COJICPKUT YPOBEHDb YIIPABICHUS?

3. Kakue GpyHKIMH BBITIOTHSAET YPOBEHB YIIPABICHHUS?

4. C noMOIIIbIO KaKuX CPEe/ICTB MPOUCXOTUT UH(POPMALIMOHHOE 00BEAMHEHNE
AJIEMEHTOB YPOBHS YIIPABJICHUS?

5. VI3 KakuX OCHOBHBIX JIEMEHTOB COCTOUT TUIIOBOM KOHTYP PETYIUPOBAHUS?
6. Kakue ¢ynkiuu Beinosssier nojaeBoi yposenb ACY?

COSI[aHI/Ie IIPOCKTa C
HUCITIOJIB30BAHHUEM
Simatic Manager

1. Kakue ocHOBHbIE THUIBI MOAYJIEH HCHOJIB3YIOTCS B  COCTaBe
IPOrPaMMHUPYEMOTO KOHTpOJIIepa’?

2. Ilepeuncnure GyHKIUU CUTHAIBHBIX MOJTyJICH

3. Kakue Tumsl curHaibHbIX Moayelt BxoasT B cemeiictBo SIMATIC?

4. Kak mpoucxXoauT KOJAUPOBAHUE XaPAKTEPUCTUK CUTHAIILHOTO MOIYJS B €ro
00o3HaueHun?

5. Kakoe HazHaueHue (PyHKIMOHAIBHBIX MOAYJICH?

N3yuenne koMaH]
OUTOBOI1 TIOTUKHU S3BIKA
STEP7 na npumepe
CUHTE3a
KOMOUHATOPHOM
MIEPEKIII0YATENbHON
CXEMBbI

1. Yro Takoe Network mpoekra?

2. B xakoMm 3j1eMeHTe pacroiaraeTcsi OCHOBHas LIMKJIMYECKas IporpaMma’

3. Kakue aG6peBuatypbl HCHOIB3YIOTCS AT SI3bIKOB «CIHCOK ONEpaTOPOB» U
«Perneiinple quarpaMmbi»?

4. Kak peann3oBbIBacTcs 0a30BbIe JOTMUECKUE CXEMbI Ha SI3bIKaX ceMencTBa
STEP 7?

5. Kaxk peanuzyercs ¢pynknus «ckmogaromee MJIN» Ha s3p1ke LAD 1 s3b1ke
STL?

Hcnonbe3oBanne OUTOB
MapKepHOH naMsTh

1. Kakue OUTBI BXOAST B CIIOBO COCTOSIHUS Mpolieccopa?

2. Mna kakux ueneut ucnonwssytores outsl FC, RLO u OR?

3. Uto Takoe ckobouHbIi cTek? [IpuBeauTe npumep mporpaMMel
MCIIOJIb30BaHUsI CKOOOYHOI'O CTEKa.

4. Kakue 0cOOEHHOCTH HUCIIOJIb30BAHUE MAPKEPHBIX OUT MaMATh?

5. Kak 3amath ygacTok MapkepHOW 00J1acTH MaMsTH, B KOTOPOM TaHHBIE
COXPAHSIFOTCS ¥ MOCJIE BBIKIIOYECHUS TUTAHUS?

CunTe3 peneiHomn
CXEMBI C
HCITOJTh30BaHUEM
KaTylIeK C MaMsTbIO

. Kakyto BpeMeHHYy10 1rarpaMmy pabOoThl UMEIOT KaTyIIKU C MaMSAThIO?

. Kakne BapraHTHI peanu3aiuu TpUrrepoB BO3MOXKHBI Ha si3b1ke LAD?

. Kak onpenensiercss npuopuTeT KOMaH]] yCTaHOBKHU M cOpoca B Tpurrepax?
. Kakoe neiictBue npousBoautcs koManaon NOT B peneitHol goruke?

. Kakas xomania nepexoja ucnonb3yercs no ycnosuto RLO=17?

N3yuenne komMaH]
BbIJIeJIeHUS (PpOHTA

. C nmomo1pio Kakux KoMana ooHapyxkuatorcs Gppontsr RLO?

. JAJ1g KakuXx 1esei nCmob3yITCs KaTyIIKH BbiJeeHus (hpoHTa?

. Kakyto poJib BBIMOJIHSIET TPOMEKYTOUHBIA MapKEP B KATYIIIKaX BbIICICHUS
¢dbponTa?

4. Kakast JIMTEeIbHOCTh CUTHAJIA BhIICNICHUs PpoHTa?

5. Jlns Kakux IeUCTBUN B CUCTEME YIIPABIICHUS UCIIOJIb3YETCS CUTHAI
BbIIeNICHHs poHTa?

W N =N B WN -




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocs! k 3amure

N3ydenue komang
paboTsI ¢
AKKyMYJIATOPOM
rpoiieccopa u
ajZipecalny TaHHBIX

1. Yro Takoe akkyMmyisaTop npoueccopa? CKOIbKO aKKyMYJISITOPOB UMEET
npoueccop?

2. IMosicaute paboty 610ka MOVE. Kak peanu3oBats 3TOT 010K Ha si3bike STL?
3. Kak nmpowussectu 3arpy3ky ACCU2? [IpuBenure nporpamMmmy peainu3anuu
3arpy3KH.

4. TTokaxxute crocoObl 0OMEHA JAaHHBIMU MEXKY JBYMsI aKKyMYJISITOpaMU
npoueccopa ACCUI u ACCU2?

5. Kakue neiicTBUs ¢ akKyMyJISITOPOM Ipolieccopa BhITOIHAIOT koMaHibl CAW
u CAD?

6. IIpuBenure npumep nporpaMmmbl Ha a3bike STL 3arpy3ku u BeITPY3KH
JTAHHBIX U3 MapKepHoil namsaTu B akkymyssitop ACCU?2 u obpatHo.

Peanuzanus c4eETYNKOB

1. Kak opranu3oBaTh 1ociieZloBaTeIbHOE BKIIOUEHHE CYETYUKOB, JIJIS MTOCUETa
muckpeTHbix coobrTil oT 0 10 1 000 000? [TpuBenute cxemy Ha si3bike LAD?
2. Kakyro CTpyKTypy UMEET CJIOBO CUETYHKa?

3. Kakyro nndopmanuo coaepxur crapiias TeTpajia cioBa cueTyuka?

4. [IpuBeauTe NpUMEpPHI peaIn3alui CYETYUKOB C UCIIOIb30BAaHUEM OJIOKOB U C
HCII0JIb30BaHUEM KaTyIIEK CUeTa

5. [losicHuTe mpHOPUTET KOMaHJ YCTAHOBKH, CUeTa U cOpoca cueTynKa

W3y4yenue komana
paboTHI ¢ TaiimepaMu

1. Kakyro nH(popMaIyo CoIepKUAT cTapias TeTpajaa ciioBa Taiimepa?

2. Kakoit komaH10i 3ammycKaeTcs TaiiMep paciIMipeHHOr0 UMITYJIbca?

3. [IpuBenuTe BpeMEHHYIO TUarpaMmy TaiMepa 3aJIepKKU BBIKIIFOUCHHS

4. B ueMm otanuue paboThl TAMEPOB 33ACPKKU BKIFOUCHUS U 3a/1€PKKU
BKJIFOUYEHUS ¢ 3arioMuHanuemM? [1osicHuTe OT/ii4uust o BpeMEHHBIM JUarpaMMmam
paboThI TaiiMepoB.

5. Kakoe 3HaueHue OyaeT coaepkaTh CIOBO TaliMepa, IPU 3aHECEHUU B HETO
3Ha4YeHMUsI, COOTBETCTBYIoLIEe 20 MUHYTaM.

N3yuenue koMaH Haj
YHUCIJIOBBIMU
BEJINYUHAMU

1. Kakumu komMaH1aMu peanu3yroTcs apupmeTnieckue GpyHkunn?

2. CKobKO 06a30BbIX TUIIOB JAaHHBIX U KAKUX MCIOJIb3YIOTCS MPH peau3aliu
KOMaHJ apu(pMETHUECKHUX OTeparuii?

3. Kakue ¢opmatsl BBINOIHEHUS apuPMETHUECKOI onepariuu
MOJJIEPKUBAIOTCA A3bIKAMU ITPOIPaMMHUPOBAHUS?

4. IlpuBeaute NpuMep peanu3aluy IPOrpaMMBbl BO3BEIEHUS YHCIIA C
IIaBaroIIed TOUKON B IPOM3BOJIbHYIO CTETIEHb

5. Kakue 0a30BbI€ THUIIbI JAHHBIX MCIIOJIB3YIOTCS MIPH peaIn3aiu
MaTeMaTUYECKUX ONeparuii?

Opranu3zaioHHbIE
OJIOKH

1. HaiiTe nosicHEHHE MOHATHIO NIpepbIBaHus npoueccopa. [Ipuopurer
npepbiBanui. Tunsl npepeiBanuii. CiocoObl 00pabOTKH MpephIBaHUS.

2. Ilopsiiok co3iaHus OpraHU3alMOHHOr0 0J10Ka. THIBI OpraHU3allMOHHbBIX
65o0koB. [IpumMep co3manus opraHU3alMOHHBIX 0JIOKOB pa3HBIX THIIOB.

3. ITpusenute npumep coznanust OB35, OB10 u nosicHuTe nopsAa0K €ro
HaCTPOWKHU.

4. Kakue Tunsl pectapTra KOHTpoJUIepa cymecTByoT? Kak mporpaMMHbIM
00pa3oMm omnpenenuTh TUI pecrapra?

5. Kakue opranu3zanoHHble 0JIOKH MO3BOJIAIOT PEATU30BbIBATh PabOTy
IIPOrpaMMbl B p€aJIbHOM BPEMEHHU.

bnokxn naHHBIX,
(G yHKIIMOHATbHBIE
OJIOKU ¥ PYHKIIMH

1. B ueM OCHOBHOE OTJIMYKE TI00aTBHBIX OJIOKOB JAaHHBIX OT K3EMIUIIPHBIX?
[TpuBeauTe IPUMEP 3aITUCH U YTEHUS TAHHBIX TTI00ATEHBINA OJIOK TaHHBIX.

2. Kakoe 0CHOBHOE Ha3Hau€HHE CUCTEMHBIX (PYHKIUH U (YHKIIMOHATBHBIX
0110K0B?

3. Vcnone3oBanue GyHKIMHA U QYHKIIMOHATBHBIX 0J0KOB. [IpuBenuTe npumep
WCTIOJIB30BAHUSL.




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocs! k 3amure

4. JlaiiTe MOsSICHEHHUE MTOHATUSIM (OPMATBLHOTO U (PaKTHYECKOTO TTapaMeTPOB
MIpU TIepeiaye TaHHbIX.

5. Kak ucnionp3yrorcs riiobanpHbie 010ku gaHHBIX? [IpuBeauTe npumep
MCIIOJIb30BaAHUS

Hcnonp3oBanne
MYJIbTHIK3EMIUTSIPHON
MOJICJIA JaHHBIX IS
OpraHU3aIHNH
IIPpOrpaMMBI
yIpaBIeHUS
OOJHOTUIITHBIMHA
00BEKTaMH B COCTaBE
CIIOKHOM CHCTEMBI

1. Kak omnpeneiuTs CMcOK CUCTEMHBIX (DYHKIIUH, MOAIePKUBAEMbIX
KOHKPETHOM MOJEJIbIO IIPOIECCOPHOTO MOYJIsi?

2. Uto Ttakoe quarHoctuueckuii 0ydep? Kakum 06pa3om MOKHO OpraHM30BaTh
3aIKMCh COOOIICHHH B TMarHOCTHYECKUI Oydep.

3. [IpuBenuTe npuMep peanusaliu TaiMepa U reHepaTopa ¢ UCIOJIb30BaHUEM
CUCTEMHBIX (DYHKIIUH.

4. Kak peanu3oBaTh JUHAMUYECKOE CO3JaHKE U yJaleHue OJIOKOB JaHHBIX C
MCIIOJIb30BaHNEM CHCTEMHBIX (pyHKIIUI

5. Ilepeunciute OCHOBHBIC THITBI CHCTEMHBIX (YHKITUN

6. Uto Takoe MoJieIb MYJIbTUIK3EMILISIPOB?

7. llpuBenuTe mpuMep peanu3aliy U IPUHLIUI PadOThI 3TON MOJENN Ha
MpuUMepe MPOrpaMMbI T€HEpaTopa

8. Kakux OCHOBHBIX IpaBUJI TPeOYETCs MPUIEPKUBATHCS, YTOOBI peann30BaTh
MOJIEJIb MYJIbTUIK3EMILISIPOB.

9. Kakue snemMeHTHI 3arofioBKa (YHKIIMH BKITFOYAIOTCS [P PeaTu3allii MOIETU
MYJIBTHIK3EMILISIPOB

10. Kakoii Tim nmporpaMMsbl yripaBiieHUs YA00OHO peajii30BbIBATH C
MCIIOJIb30BAHUEM MOJIENIH MYJIbTUIK3EMILIsIpa?

Pa3paborka n
MporpaMMHast
peayn3anusi KOHTypa
pEryIpOBaHUS
HEeTIPEPHIBHBIM
rnapamMeTpom
TEXHOJIOTHYECKOTO
nporecca ¢
ncnoJibzoBanrem [1N]]
perymnsiTopa

1. Tumbl cranapTHHIX peryasTopos. [Ipumep 3amycka perysstopa (B Bue
CTPYKTYpPHOU CXEMBI).

2. Kakue oCHOBHBIE HACTPOCYHBIE TAPAMETPHI UMEIOT IPOTPAMMHBIE
perynaropsl u3 6ubnuorexu ctanaapTHeIX Qynkuuii STEP 77

3. Kakue TuIbl cTaHAapTHBIX PETYISTOPOB peanu3yroTcs OMOINOTEYHBIMU
bynkuusamu? I[losicaute 0671aCTH NCHOIB30BAHUE ITUX PETYIATOPOB.

4. Kak ocymiecTBiIsieTcsl HaCTpOoHKa | 3aIyCK CTaHAapTHOTO perymsiTopa’?
5. B kakux opraHn3alMOHHBIX OJIOKaX peaar3yeTcsl BbI30B (QYHKIIUU
perynaropa u nouemy?

IIpuMepbl BADHAHTOB MHAMBHYAJIBHBIX 3aaHHI

3aganue Nel: «YnpasiieHue JTHHHEH KOHBeliepay
Hcnonb3ys koMaH bl pesieiHOM JTOTHKH, pa3padoTaTh CUCTEMY YIPaBJIEHUS YIAaKOBOUHOM JTMHUEH
KoHBeiepa. CTpyKTypHasi cxeMa yIakOBOYHOW JMHHUM H300pakeHa Ha puc.43. B Tabn.8 mpuBeneHs!
ajzpeca 1 0003HAYEHHS] CUTHAJIOB JAaTYUKOB U HCIIOJTHUTEIbHBIX YCTPOMHCTB.
PaboTa ynmakoBouHOI JTMHUU KOHBeEHepa.
1. Bcs pabota xoHBelepa HauMHaeTCA TOJBKO MOCE HaxaTus Ha KHOMKY «Ilyck».
IIpu HaxkaTun Ha kKHONKY «CTOI» BCE MEXaHU3MBbl KOHBEHEpAa OCTAHABIINBAIOTCS.

2. Tlpm pjocTkeHWM W3NCIWS JaTIMKA  W3JCIHS

«/I1» neHTta KOHBelepa

OCTaHaBIIMBaeTcs. BrirouaeTcs cTajakuBaTeNb, KOTOPBHIA MPOU3BOAMT 3arpy3Ky M3/€iHs B
Tapy W TOCIe STOrO BO3BpallaeTcss Hazaa. XOJ CTaJKUBATeNs OTPAaHWYCH KOHIIEBBIMU
BBIKJTIOUaTENsIMU: «ctom Brepel — CB» u «cron Hazag — CH».

3. Tlocme BO3BpaleHUsI CTAJIKUBATENsl B HMCXOJHOE COCTOSIHHE paboTa KOHBeWepa
MIPOAOIKACTCS.
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Puc.l.  CrpykTypHas cxema ynakoBOYHOM JMHUM KOHBeWepa

Taonuua 1

Anpeca u 0003HAYCHUS JATYNKOB U UCTIOJHUTEIBHBIX YCTPOUCTB YITAKOBOYHOH JIMHUW KOHBEHepa
Anpec O6o3HaueHue Komanga

10.0 Ku. «Ilyck» Kuonka «IIyck» xoHBeliepa

10.1 K. «Cron» Knonka «Ctom» koHBeiepa

10.2 «CB» Konneoii «Ctomn Briepen» cTajiKkuBaTes

10.3 «CH» Konnesoit «Cron Hazam CTaIKUBaTEIIS

10.4 «I» JlaTyuk Hanu4us U3AeNus B MO3ULIUNA CTAIKUBAHUS

Q0.0 «M» [IpuBox KoHBeiiepa

Q0.1 «Bnepen» [IpuBoa cTanmkuBaTens ABMKEHUS BIIEpe]

Q0.2 «Hazam» [IpuBoj cTankuBaTens ABUKEHUS Ha3a/

3aganue Ne2: «YnpasiieHue JupTom»
Ucnonb3ys komanasl peneiinoit noruku STEP 7, pazpaboraTh cuctemy yrpaBieHUsS JTU(TOM.
OObecnieunTh BBHIOIHEHUE CIAEAYIOMUX (PYHKIMH yrpaBieHus:
Br130B mudra Ha sTaK.
OTKpbITHE U 3aKPBITUE ABEPEN.
[lepemerienue nudra Ha 3a1aHHBIN 3TAXK.
BxittoueHue 1 BHIKIIIOUEHUE CBETa B KaOMHE, OJICBETKY KHOIIOK BbI30Ba U 3aJlJaHHE TaXa.
Peanu3zanuio He0OXOUMBIX May3 IPU BBHIIOJHEHUU IEUCTBU.
Criucok aipecoB BXOJIHBIX U BBIXOJIHBIX CUTHAJIOB YIIPABJICHUS U MX ONMCAHUE TPUBECHBI B TA0JI.

arODE

PaboTy nporpaMMsl yrpasieHus JIM(TOM IPOBEPUTH HAa MOJEITH YIPABICHUS.

CaMocTosTenbHyI0 paboTy Mo pa3paboTke MPOrpaMMBbl yrpaBieHHs JU(TOM pa3ieauTh Ha TpU
JTamna, 3a K&Kl U3 KOTOPBIX CTYAEHT OTYUTHIBAETCSI UHIMBUYaIbHO.

Jrtan 1. YnpasneHue ABHKeHUEM KaOUHBI TU(Ta IPU BHI30BE U MPH MEPEMEILIEHNUN Ha 3aJaHHbII
ITaKX.

Jran 2. YrpaBieHue JBEpSIMH U OCBEIICHHEM KaOWHBI U IMOJICBETKA KHOIOK MPH BBITOJIHEHUU
KOMaH/I lIepeMeieHns] KaOUHBI.

Jran 3. OGecnieueHue HEOOXOIMMBIX May3 MPHU YIPABJICHUU JIBEpbMU KaOWHBI, €€ OCBEILIEHUEM,
IIOJICBETKON KHOIIOK M IT0J1a4eil KOMaH/I.



Anpeca 1 0003HaYCHUE CUTHAJIOB JTU(TA

Tabmuma 2

Anpec O6o3nauenue | Komanna

10.0 «IIB1» ITyreBoii BbIKIIOYATENb 1-0r0 3Ta)Xa
10.1 «I1B2» [TyTeBoii BBIKITIOUATEND 2-0T0 dTaXKa
10.2 «I1B3» [TyTeBoii BBIKTIOUATENH 3-0T0 dTaXka
10.3 «I1B4» [TyTeBoii BBIKTIOUATEND 4-0T0 dTaXKa
10.4 «13» KoHnueBoii «/IBepb 3aKpbITa

10.5 «10» KoHueBoii «/[BEpb OTKpBITa»

10.6 «KB_B» KoHI1€BO# BBIKITFOYATENIb BEPXHETO MOJIOKEHUS KaOUHBI
10.7 -- --

11.0 «B1» Knormka Bbe130Ba 1-oro sraxa

11.1 «B2» Knormka Bb130Ba 2-0ro sTaxa

11.2 «B3» Knormka Bbe130Ba 3-oro sraxa

11.3 «B4» Knormka Bbe130Ba 4-0ro sTaxa

11.4 «K1» Knormnka kabuHbI 1-0r0 3TaXka

11.5 «K2» Knormka kaGuHBI 2-0T0 dTaka

11.6 «K3» Knonka kabuHbI 3-0r0 3TaXKa

11.7 «K4y» Knonka kaOuHbI 4-0T0 3TaXKa

Q0.0 «JIB1» Jlamma KHOIIKM BBI30Ba 1-0ro 3Taxa
Q0.1 «JIB2» Jlamma KHOIIKM BBI30Ba 2-0r0 3Taxa
Q0.2 «JIB3» Jlamma KHOIIKM BBI30Ba 3-0ro 3Taxa
Q0.3 «JIB4» Jlammia kKHOTIKU BbI30Ba 4-0T0 Taxa
Q0.4 «JIK1» Jlamma kHOTIKM KaOWHBI 1-0r0 3Ta)ka
Q0.5 «JIK2» JlamMIia KHOTIKM KaOWHBI 2-0T0 3TaKa
Q0.6 «JIK3» JlamMria KHOTIKM KaOWHBI 3-0T0 3TaKa
Q0.7 «JIK4» Jlammia KHOTIKM KaOWHBI 4-0T0 3TaKa
Q1.0 «BBepx» Komanna «J[BuxeHue BBEpx»

Q11 «BHU3» Komanpna «/IBuxeHne BHU3»

Q1.2 «OTKpBITH» Komanna «OTKpBITH 1BEPH»

Q1.3 «3aKpbITb» Komanzaa «3akpbITh 1BEpPH»

Q14 «JIK» Jlamma ocBelieHus KaOUHBI




IIpunoxenne 2

OueHoYHBIE CpeICTBA AJs NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu

a) HnannpyeMble pe3yJabTaThbl Oﬁy‘{eHHﬂ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecranuu:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

IIK-2: CnnocobeH BLIOUPATH CIIOCOOBI U CPeICTBA KOHTPOJISI H PeryJIUPOBAHMSI 1JIsl peajiu3aliu CHCTeMbl ABTOMAaTH3HPOBAHHOTO U
ABTOMATHYECKOI'0 YNPABJIEHUS] TEXHOJOTHYECKUM MPOLEeCCOM TEPMUYECKOH M XUMHKO-TepMUYecKoil 00padoTKH, a TaKKe 0CYyLIeCTBJATDH €€

pean3ainuio

[K-2.1

Omnpenensier crnocoObl KOHTPOJIS U
YIPaBJICHUS TTapaMeTpaMu
TEXHOJIOTMYECKOT0 Mpouecca

Ilepeyenn TeopeTHYeCKMX BONPOCOB:

1. Crpykrypa HHTETpUPOBAHHBIX CHCTEM. UTO BXOAUT B CTPYKTYpYy
WHTETPUPOBAHHON CUCTEMBI POCKTUPOBAHUS U YIIPABJICHUS?

2. Kakue ypoBHHU CTPYKTYphI peanu3ytotcs B TUMIOBBIX ACYTII?

3. Kakue ¢yHKIMM BBHIONHSET TMOJNEBOH ypoBeHb? [IpuBenuTe mpuUMeEps!
peanu3anuiy MojeBoro ypoBHs

4. Kakyo CTpyKTYpy UMEET YPOBEHb yIIpaBIeHUs?

5. Kakue cpenctBa HCONb3ylOTCS A OPTaHU3AlMUA B3aUMOACUCTBUS MEXKITY
YpOBHSMU?

6. Kakue pynkuuu Bermonusier SCADA?

7. UYto Takoe BHEUIHWE IIETIM CHUTHAIBHBIX Mojaynei? Kakue ¢GyHKIMM OHH
BBITIOJIHSIFOT?

8. Kakue QpyHKIMH BBITIOTHSAST ralbBaHUYCCKAs H30JISIUS TIeTICH?

9. Ilo kakuM NpUHIUIAM TMPOU3BOAUTCA OOBEAMHEHHE OOIIMX BXOJOB U
BBIXOJIOB JUCKPETHBIX CUTHAIBHBIX MOTYJICH?

10. Croco0Osl 00MeHa qaHHbIMA co ctanmuamu S7-300/400.

11. Kakme KOMIOHEHTHI BXOASAT B OAHOMOJB30BaTenbckyto APM? Kakue
BO3MOYKHBI BapUaHThI MOCTPOEHHUS OAHOIOIb30BaTENBCKOU APM?

12. Kakue ocHOBHBIE CTPYKTYpbl ypoBHS HMI HCIONB3YIOTCS B COBpEMEHHBIX
cUCTEeMax yrpaBieHus?

13. Kakoe oTiMuMe MHOTOINOJB30BATEIBCKONH CHUCTEMBI YeOBEKO-MAIIMHHOTO
uHTepdeiica 0T 0THOMOIB30BATEIBCKON?

14. Yro Ha3wIBaIOT pacnpeaeraeHHon cucremoir APM?




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

15. Kaxoe crienuann3upoBaHHOE MMPOrpPaMMHOE 00ECTICUeHHE HCIIONIb3YEeTCs IS
noctpoenuss APM ¢ nmoctynom dyepes riio0anbHYI0 KOPIOPATUBHYIO CETh M CETh
Wurepuer?

16. Kakas ocHoBHast o0nacTs mpuMenenust APM ¢ noctynom depes riiodanbHyo
KOPITIOPAaTHBHYIO CETh U ceTh MHTepHeT?

[lepeyeHb BONPOCOB MPAKTHKYMA:

1.

no

10.
11.

12.

[TosicHuTe Ha mpuMepe, Ha Kakue OJOKM pa3OuBaiics MporpaMMa B YIPaBISIOLIEM
koHtposuiepe? IlpuBeaure Ha3BaHuWe HTHX OJOKOB M (DYHKIUU, KOTOpHIE OHU
BBITIOJTHSIOT.

[TpousBenute KoH(puUrypupoBaHue cTaHlIUU. [losicHUTE MOPSIIOK AEHCTBHIA.
3anmaiite angpeca MoAyled BBoJa BbIBOJa B pydyHoM pexume. Kak cucrema
IIPOU3BOAMT PACIPEAEIECHUE ITUX aIPECOB?

3anuiuTe OCHOBHBIE ONEPALMU PETCHHON JIOTMKH, KOTOPbIE HCIIOJIB3YIOTCS MpU
MIPOEKTUPOBAHUU PEIENHBIX CXEM

[Tpusenute npumep nporpammsl Ha sizbikax LAD u STL peanusyromuil oCHOBHbIE
OlepaIuy peJIeHON JIOTHUKH.

[TpousBenuTe HACTPONKY MOAYJISI aHAJIOTOBOT'O BBOJIa CUTHAJIOB HA TPEOYEMBIii TUIT U
JAana3oH

[IpuBeauTe cxeMy NOAKIOUYEHUS AUCKPETHBIX JAaTYMKOB K MOJIYJKO BBOJA
JIUCKPETHBIX CUTHAJIOB, B KOTOPBIX CUTHAJ IPEACTABIICH HAINIPSKEHUEM ITIOCTOSSHHOTO
ToKa 24V.

IIpuBeauTe cxeMy NOAKIIOYEHUS JIHUCKPETHBIX JATYUKOB IIPU HX [HUTAHUU
MEPEMEHHBIM HaIPSKEHUEM

[TpuBenuTe OOIIYI0 CTPYKTYPY YIPABISIIOIICH MPOTrpaMMbl, KOTopasi GOpMUPYETCS C
HCIIOJB30BaHUEM CTPYKTYPHOTO MTPOTPAMMUPOBAHHUS

[Tpou3BenuTe yTeHUE AUATHOCTHUECKUX COOOILEHHI MpoIieccopa KOHTpoIuIiepa
[TpousBenuTe OTIAIKY IPOTPAMMBI YITPaBICHUS ¢ UCTOIb30BaHueM VAT TaOmuipl 1
pekruMa MOHUTOpPUHTA porpaMMebl. Kakue ere nporpaMMHbI€ CpeACTBa OTIAAAKU ISt
ATOTO UCIOIb3YIOTCS?

[TpousBenute OOHYNIEHHE 3arpy30uyHON MaMsATH mporeccopHoro moxyns CPU
412-2DP.




CTpyKTypHBIii

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OueHouHbIE CpeacTBa
KOMIICTCHIIN
IK-2.2 Ocymectisier  BblOOp  TexHuueckux U | [lepeyeHb TeopeTHYECKHX BONPOCOB:

MporpaMMHBIX CpCACTB i1 pPCaAIn3allun

CHUCTCMBI ABTOMATU3HUPOBAHHOI'O
ABTOMATHUYCCKOI'O YIIpaBJICHUA

n

1./ln1g xakuX TUIOB 33Ja4 NpeAHAa3HAYEHbI CEPUU KOHTPOJIIEPOB
S7-200/300/400?

2.Uto0 Takoe MyJIbTUIK3EMILIIpHAs MOJIeNb JaHHBIX? Kak ucronb3yercs Takas
MoJieb pu (OPMUPOBAHUU ITPOIPAMMBbI YIIPaBIE€HUS Ha KOHTpoJuiepe?

3.Kakue ocCHOBHBIC OTIIMYMS UMEIOT MPOLIECCOPHBIE MOIYIIM KOHTPOJIEPOB
pa3HBIX cepuii?

4.1lpuBenure KinaccUpUKALMIO IPOLECCOPHBIX MoAayiel. [losicHute obnacTb
IPUMEHEHMS KaX/10T0 TUIIa IPOLECCOPHOT0 MOYJIs

5.IlosicHuTe GyHKIMU MHIUMKATOPOB Ha JIMIIEBOI MaHeIu MPOLECCOPHOTO
MOayJIs1?

6./l kKakux 1enei u Kakue QyHKIIMU BBITIOJHSIET ePEKITI0YaTeNb,
pacrojI0KEeHHOW Ha JINLIEBOM MaHeNlu MPOIECCOPHOrO MOyJisA?

7.Kakue (pyHKIIMYU BBINOIHAIOT UHTEPPEHCHBIE MOy ?

8.1Tox KakMM HOMEPOM JIOJIKHBI pacIioaratbesi MHTepQericHbIe MOTYIH MTPH
KOH(pUTypHpoBaHUU KOHTposiepa S7-3007

9.1IpuBenuTe NpUMeEpbl OCHOBHBIX THIOB ()YHKIIMOHAIBHBIX MOYJEN?

10. Kakue ¢pyHKINN BBITOTHSIIOT KOMMYHUKAIIMOHHBIE TIPOLIECCOPHI?

11. Kak peann3oBaHbl HIMHHBIE COEAMHUTENN B KOHTpoiepax S7-3007?

12. YeM oTiMUaeTCsl TEXHUYECKAs peaTu3alisl IMMHHBIX COSAMHUTENCH
Jutst KoHTposutepoB S7-300 u S7-400?

13. JInst KakuX 1esen CIIyUT CTOWKa KOHTpoJsuiepa?

14. Kakyro posib BBIMOTHSIOT PPOHTIITEKEPHI CUTHAIBHBIX MOJTyJIEH?

15. Kak mpou3zBoauTcs nporeaypa noaHoro copoca KOHTposuiepa
(oOHyJIeHHE MaMsTH)

16. Ha xakue Tunel qenurcs namMmsaTh KOHTpoJuepa’?

17. Jlns kakux Lesnei uenosb3yercs 3arpy304Has naMsaTh Iporueccopa?

18. Kaxkyro ¢yHKIHMIO BBITIONHSIET paboyas maMsTh?




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

19. Kaxkue obmactv comepKuT CUCTEMHAs TaMSITh?

20. B kakoil o61acTu nams T COAEPKUTCS MAMATh CUETUUKOB?

21. Yro takoe coxpansemas (retentivity) namsirs?

22. Kakne yqacTky CHCTEMHOM MaMsATH BBIIOJIHSAIOTCS KaK COXpaHseMble?

23. Yepes kakoii uHTEpQEiic MPON3BOAUTCS MPOrPAMMHUPOBAHUE U
KOH(HUTypHpOBaHHE KOHTpOJIEpa?

24, Kakwue THrbl mporpaMmMaTopoB HCIIONB3YIOTCS IPU
nporpammupoBanuu PLC S7-300/400?

25. Yro takoe Simatic Manager?

26. Kax opranusyercs ycTaHOBKa JIMIIEH3HOHHOTO KJro4ya Simatic
Manager?

27. C kaxoii 1enblo MPOU3BOAUTCA KOH(UTYPUPOBAHUE alNIapaTypbl
KOHTpoJuiepa?

28. UYro Takoe reorpaduueckas aapecarus moayiaei PLC?

29. Kax Berumcnsercs reorpaduueckue aapeca MOAyJeH AJis
KoHTpoJutepoB S7-300 u S7-4007

30. Kak ycTaHOBUTBE CBOOOHYIO a/ipecaliuio MOJyjiel BBO/1a BbIBO1a?

31. B xakom pexxnMe paboThl KOHTpOJIEpa IPOU3BOJUTCSA 3arpy3Ka
KOH(pUrypauun?

32. Yro Takoe MPO3BOH BXOJIOB /BBIXOI0B CHTHAILHBIX MOYJICH
KOHTpoJuiepa?

33. C IOMOIIBIO KaKOW YTHIIMTHI TPOU3BOIUTCS YCTAHOBKA COCTMHEHHS
YCTPOHCTBA MPOrPAaMMHPOBAHUS C KOHTPOJITIEpOM?

34. Jliis Kakux 1esel ucronb3yercs Tabauia CUMBOIOB?

35. Yro Takoe online u offline mpoexra?

36. Kak npokoHTpoaupoBaTh CBOMCTBA IPOLIECCOPHOTO MOAYJIS?

37. Jl1st Kakoi L€ UCTIoNb3YI0TC KOHHEKTOPHI B s13bike LAD? Kak

OyZIeT BBITJISAETh TporpamMma Ha sizbike STL, peanu3syromias KOHHEKTOp?
38. Kakyro cTpykTypy uMeeT KomMaH/a YCIOBHOTO Tiepexoaa?




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

Jns kakux 1ened HMCHOJB3YIOTCS aKKyMyJAaTopbl mpoueccopa? Kakue komanabl
paboThI ¢ aKKyMYJISITOpaMU IpOIeccopa UCIIONIb3YITCA?

IlepeyeHb BONPOCOB NPAKTHKYMA:

1. Ilponsseaure KOHPUIYPUPOBAHUE CTAHIMU T10 33JaHHOMY COJIEPKAHUI0 000PYIOBaHHs

ﬂﬂ (0] UAT

Slat Module .. | Order number Firrnwware MPl a.. | | address | Q address
1 PS 407 204 BEST 407-0RA01-0440
4 CPU412-2 DP(1) BES7 412-2¢G00-0AB0 V3.1 2
P LF Lt
Al BEEZEE K s
5 ||} Di32xDC 24V BEST 421-1BLO1-0440 0.3
£ |[J DO32«DC24v/0.54 |BES7 422-7BLO0-04B0 0.3
7| AQBx13Bit BEST 432-1HF00-04B0 536...551
8 FM 451 Fix, SPEED  |BES7 451-34L00-04E0 512,535 |512.535
E]] Al16x138it BES7 431-0HHO0-0480 536..567

2. Peanuzyiite peneitHyro CXemMy 1 MOJIYIUTe 7151 He€ TaOJIUIly HCTUHHOCTH

«Bx1» «Bx2» «Bx3»  «Bpixl»
11.0 11.1 11.2 Q1.0
i || | —{
«Bx4»
11.3
| |
11

3. 1o 3aanHO# TabMIle HCTUHHOCTH CIIPOEKTHUPYNUTE PENEHHYIO0 CXeMY YIpaBJIeHUs




CTpyKTypHBIii

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUCHUS OueHOYHbIE CpEeACTBA
KOMIICTCHIINU
X1 X X3 X4 Xs Y Y

1 0 0 1 0 0 1
0 1 1 1 0 1 0
1 1 0 0 1 1 1
1 0 1 1 1 1 0

OCTalIbHBIS 0 0

4. J1nst 3a1aHHOM CXeMbl BHEITHUX IENEel CIIPOSKTUPYUTE AIEKTPUUECKYIO CXEMY
MOAKJIIOYEHUS] TUCKPETHOTO JaTUurKa B IEPBOMY BXOAY CUTHAIBLHOTO MOJTYJIS
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5. Onpenenure cocTaB U GYHKIUU CUTHAILHOIO MOJTYJIS 110 YCIIOBHOMY 0003HAUYEHUIO.
Onpeznenute Ha3HAYEHUE KAXKAOTO MO B 0003HAYCHHH.




CTpyKTypHBIii

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUCHUS O11eHOYHBIE Cpe/ICTBa
KOMIIETEHIIUHU
5
4
—3
—2
—1

6. I1o 3apannoi ctpykrype PLC onpenenure kakue MOJyJIM BXOIAT B €0 COCTOB U
Ha3HAYECHUE KaXKI0Tr0 MOIYJIA

PS CPU M SM: SM: SM: SM: CP: )
(He obsza- (nonontu- DI DO Al AO - Point-to-Point
TENbHO) TenbHo) - PROFIBUS

- Industrial Ethernet
IK-2.3 Bemmonnser paspaborky oOmeil  cxemsl [ [lepeyeHb TeOpeTHYECKUX BOMPOCOB:

CHCTEMBI aBTOMaTU3UPOBAHHOTO u
aBTOMAaTHYECKOI0 yIpaBJICHUS
TEXHOJIOTMYECKUM MPOLECCOM U MOATOTOBKY
TEXHUYECKON JOKYMEHTAIINHN

1. PaspaboraiiTe mporpaMMy yIpaBieHUs HETIPEPHIBHBIM 0OBEKTOM C
UCTIONIb30BaHKeM cTaHaapTHoro Onoka [TN/I-perynupoBanus?

2. CdopmupyiiTe monb30oBaTenbekylo GyHKmuio «OnpeneneHue CpeaHero» Hu
¢dyHKmoHanbHbIN 610K «MHTEerpupoBanuey. [loscHuTe NOPsIOK NecTBUH MpH




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

X CO3JAaHMH U BBI3OBE.

3anummTe peKyppeHTHOE BeipakeHue it puibTpa 1oro mopsiaka. Paspaboraiite
nporpaMMy (QIIETpa MO JAHHOMY BBIPAKEHUIO.

Kakwue s13pIKH TEXHOJIOTHIECKOT0 IIPOTPAMMHUPOBAHUS OMTUCHIBAIOTCS CTAHIAPTOM
IEC-61131-3 (MDK 61131)?

Kak hopMupyroTcs mporpaMmbl YIPaBICHHS C UCIIOJIb30BAHUEM PEIICHHOM
JIOTUKH Ha s3bIKkax LD u STL?

Hep €4CHDb BOIIPOCOB NIPAKTUKYMAa:

Ecnu ¢ ALII monynst ananoroBoro BBoja npuxoaut curxain 11011000000002, o
KaKoe 3HaueHHE HaIpsDKEHUS KOJUPYETCS STOW BEIMYMHOM, €CIu MOAYIb
HAcTpoeH Ha Juana3oH +-10B?

3anuiuTe BbI30B cucTeMHOM yHkImu. Kakue neiicTBus Mo3BosseT peaan3oBarb
cucremuas pynakius PLC «MacmrabupoBanme»?

[TpousBenure HacTpoiiky mnpepsiBaHus mnpoueccopa OB10. Kakue cnocoOsl
HACTPOMKH IIPEPBIBAHUNA MOTYT HCIIOJIb30BaThCs?

3anuIIuTe MaTeMaTH4YeCKOE PEKYPPEHTHOE BBIPAKEHUE [UIsI YHUCIIEHHOTO
MHTETPUPOBaHMs BXoAHOro. Paspaboraiite mporpammy Ha s3bike STL mms
YHUCJIEHHOTO HWHTETPUPOBAHMS BXOAHOIO CHUTHaJa II0 IPEICTaBICHHOMY
BBIPAXKEHHUIO.

Co3paliTe 1 HacTporTe MUKIMYeckoe npepeiBanne OB35. Peanusyiite B 1aHHOM
UKINYECKOM NpepbIBaHUH BbI30B (QyHKIINHN «IHTErpupoBaHuey.

Kakoe 3HaueHme mpumeT TallMEpHOE CIOBO IOCJE 3arpy3KHM B HETO 3HAYEHUS
BPEMEHM paBHOE 12 MUH.

Peann3yiite cxeMy nukiamyeckoro cueturka ot 0 10 6 Ha s3pike LAD.
7. PaspaboraiiTe QyHKIIMOHATBHBIN OJIOK TSl pacueTa peKyppeHTHOTO BBIPAKECHHS

y(K)=[dt/T]*[x(k)-y(k-1)]+y(k-1). ITIpoussenute BBI30B Giioka B OB35.
PazpaboraiiTe mporpamMmy yrpaBieHUS W CKOH(OUTYpPUPYUTE CTaHIUH MJIS




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

CUCTEMBI yIIpaBJICHUS CIsI00BOI TeIeKHON

IMocT onepaTopa

00

Bnepen Hazag

Cas6b1

=

Ponbranr | | i E Crurag
KBl@| @ cB CH @ @ KH
|/ Address | Data type | Comment
1 Q) 1252 |BOCL HaxaTel 0be KHONKA 0AHOBPEMERHD
2 HE I 0.4 |BOCL
3 HH 1 0.5 |BOOL
4 HHONKa ENEpES I 0.0 |BOOL
3 KHoMkKa Hazap, 1 0.1 |BOOL
6 CB I 0.2 |BOOL
7 CH 1 0.3 |BOOL
B8 Tenexks egeT en... |Q 0.0 (BOOL
9 Tenexka edeT Ha.,. |Q 0.1 [(BOOL
10
9. Pa3pa60TaI71Te nporpamMmy peajm3anuun MHOTOTAKTHOM CXEMBI B COOTBETCTBUH C
TaOIHIIEH
Takt | O 1 2 3 4 5 6 7
X
Y

10. Pa3pabotaiiTe mporpamMmy NepeMeleHHs] JaHHbIX MEXAY aKKyMYJISTOpaMH
Iporeccopa U MapKEPHBIM JIBOMHBIM CJIIOBOM II0 CJIEIYIOLIEH CXEME.




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

JBoiinoe cnoBo: (3¢ 54 1a 23H) = (AK1=23 1a 54 3cH); (AK2=1a_23 3c 54);
(MW10=3c_54H); (MW12=1a_23H).

11. IlpousBeaure MNPOrpaMMHYIO peaIM3alMI0 Ha S3bIKE TEXHOJOTHYECKOro
IPOrpaMMUPOBAaHUSI MHOTOAKTHOIO aBTOMara — JEIUTeNs Ha JBa C
MCII0JIb30BAaHUEM CUETUMKA.

12. Tlo 3amanHO# mporpamme Ha si3bike LAD cocraBbTe BpeMEHHYIO TUarpamMmy
pabots! TaiimepoB T1 u T2.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLlCHUBAHHA:
IIpomexyTodHast arrecTanus 10 JUCHUILINHE « TeXHOIOrn4eCKue KOHTPOJLIEPBD BKIIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aaHNs, BBIBISIOMINE CTENCHh C(HOPMUPOBAHHOCTH YMEHUI U BIIaICHHIA,
IpOBOJIUTCA B (hOPME IK3aMEHa.
DK3aMeH 10 JaHHOW JUCUUILUIMHE IPOBOAUTCS B YCTHOH (pOpMe 1O IK3aMEHAIIMOHHBIM OHIIeTaM,
KQKIBII U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IIPAKTUYECKOE 3a/1aHHUE.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouIuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOE 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOIHO OTIEpUPYET
3HAHUSIMH, YMCHHUSMH, TIPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopoio» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHHUM YPOBEHB
c(OpPMHUPOBAHHOCTH KOMITCTECHITUI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oana) — 00yJyarouuiicss IeMOHCTPUPYET MOPOTOBBIT
YpOBEHBb CHOPMUPOBAHHOCTH KOMITCTESHITUI: B X0/I€ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTYCKAIOTCS
OIIMOKHU, MPOSBISETCS OTCYTCTBUE OTACIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yUaIOIIUNCs
WCIIBITHIBACT 3HAYNTEIIBHBIC 3aTPYAHCHHS [IPU ONICPUPOBAHIY 3HAHUSIMHA U YMCHUSMHU TIPH UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OIICHKY «HeYI0BJIeTBOPUTEJIbHO)» (2 0aia) — 00y4JaroImuiics IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUuecKoro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OINOKH, HE MOXKET ITOKa3aTh
WHTEJICKTYaTbHbBIC HABBIKM PEIICHUS MPOCTHIX 33/1a4.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ann) — oOydaromuiics He MOKeT MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET TOKa3aTh HHTEIUICKTYaIbHBIE
HABBIKU PEIICHHSI MPOCTHIX 3a/1a4.



IIpunoxenne 3
MeToanuyeckne yKa3aHus 10 BbINOJHEHUI0 KOHTPOJbHOH PadoThl
[To mucnumnuae «TeXHOTOTHYeCKre KOHTPOJUIEPhD MPEyCMOTPEHA KOHTPOJIbHAs paboTa
oOydJaronuxcs.
1 3aoanue. Paboma matimepos.

Hcnonp3yst KOMaHIbl YIIpaBJIeHUs TaliMepaMu, pa3padoTaTh CXeMy YIPaBIIEHUS CBETO(OPOM.

1. OGecrieunts (GOpMHUpPOBAHUE CHTHAJIOB CBeTOopa s JIBYX PEKUMOB: PEKUM
«PABOTA» — obecrieunBaeT ynpaBlieHHE CBETO()OPOM B PEKUME PEryJTUPOBAHUS JIBHKCHHS HA
nepekpectke; pexuM «JEXYPHBIN» — o6GecrneunBaer (hOpMHpOBaHHE TOIBKO CHTHAJA
«MUTAIOUINI KENThI» — HEaKTUBHOE cOoCcTOsTHUE cBeTodopa. [lepekitoueHre pexxuMoB JOIKHO
obecrieunBarbCs nepexiatoyaresneMm «Padounity—«JlexxypHbiiiy.

2. [lpu peanmuzanuu 3aJaHHON CXEMBI COCTABHTH CTPYKTYPHYIO CXEMY YIPaBIICHHS C
YKa3aHUEM UCTIOJB3YEMBIX OMTOB /ISl XpPAaHEHUS MPOMEKYTOUHBIX PE3YJIbTATOB BEIYUCIICHHUIA.

3. Pazpaborare BpeMeHHYIO auarpaMMmy paOOTBI CXEMBbI yIpaBlieHHs cBeTo(opom ¢
YKa3aHHEM BCEX BPEMEHHBIX MapaMeTpOB.

x 1010

1
]

Pexum
«JTe’KypHEII»

PexuMm
«Pabota»

2 3aoaHnue.

CocTaBuTh MporpaMmy AJisl peain3aluu padoThl ABYXIIO3UIIMOHHOTO PErysTopa.
1. IlpencraButh rpaduk penelHON CTaTUYECKON XapaKTepUCTHKH.
2. Paspabotars OJ0K-CXeMy MPOTPaMMBI.
3. PeanmmsoBats mporpammy Ha si3bike STL.

4. HpCI[CTaBI/ITB CKPHUHIIOTELL pa6OTLI IporpaMmsal JIs1 BCEX BO3MOKHBIX 3HAYEHHUH BXOJHBIX
CHUI'HAJIOB.

u

AN o N M e
2 £
/l\
a

a- mopor cpabarbiBanus, Z- 3a1aHue, Y —3HAUCHUE PETYIUPYEMOTO ITapameTpa,
€-CUrHaJ paccoriacoBanus (e=Z-Y).
3 3aoanue.



CocTaBuTh nporpammy JJid peaau3anuu padoTsl TPEXIMO3UIIMOHHOTO PETYIATOpA.

1. TlpeacraBuTh rpaduK peleiiHON CTaTUYECKOM XapaKTepucTUKU (0e3 30HBI BO3BpATa U C
30HOH BO3BparTa).

2. Pazpabotarh 0J10K-CXEMBI IPOrpamMM Ui ABYX BapHAHTOB.
3. PeanmusoBats mporpaMmsl Ha s3bike STL.

4. TlpenctaBUTh CKPUHIIOTHI paOOTHI MPOTPaMM JUIsl BCEX BO3MOXHBIX 3HAYEHUN BXOJHBIX

CUTHAJIOB.
Un Un
L1 = L1
— A
-a . -a
4
a £ a ¢g
—_—t - L2
a) 06e3 30HBI BO3BpaTa 0) ¢ 30HOIi Bo3Bpara A
UnN

UnN Z £ L1t
Z £ L1 [ U -3 | | N U
= NS

L2

. )
Y Y TT
a A

a- nopor cpabareiBanus, A — 30Ha Bo3Bpara, Z- 3ajanue, Y —3HAUEHHE PETYIUPYEMOTO
napameTpa, £-CUTHaJI paccoriacoBanus (e=Z-Y).
4 3aoanue. Paboma ¢ mamemamuueckumu QyHKyusmu (no eapuanmam,)

B cootBercTBUM C BAPHUAHTOM COCTABUTH IIPOrpaMMy IJIs1 BBIYUCIICHUS HA A3BIKEC STL:



Bapnant 3amanmne Bapuant 3aganune
Y =130+ (-12) D:=347<=239
| Y =sin (1.7) 6 Y :=SQRT (4.0)
Y =(76*8-23456) Y :=1.0ed/1.0e3
D =12>=3 D := 6532456 <> 323272
2 Y =tan (0,1) 7 Y =exp (-2.0)
Y =120/2.0 Y :=25mod 12
Y :=In(3.1) D:=(12.0/2.0)<>(45-12)
3 Y =12%3/6 8 D:=23.0=120
D =87<21 Y =(54-5)*(34-98)
Y:=(13/8)"1.8 Y:=128 - BCD
A Y7220 OF FFex 9 Y-=3/12.3
D:==12 <> 13 D:=(12/2) <= (44%0,2)
Y:=ABS(12.4°+8") Y=3"+In34)
5 Y:=(12*3) and (2*3) 10 D:=(5.4*25) <= (37°)
D=122>=193 Y=In(5.1)+ sin (5.3%)
Bapuast 3aaHie Bapuaat 3amanne
Y =130+ (-12) D:=347<=239
11 Y =sin (1,7) 16 Y :=SQRT (4.0)
Y =(76 * 8 —23 +350) Y :=1.0ed4/1.0e3
D:=12>=3 D = 6532456 <> 323272
12 Y :=tan (0,1) 17 Y =exp (-2.0)
Y =12.0/2.0 Y :=25mod 12
Y =In(3.1) D:=(120/20)<(45-12)
13 Y=12%3/6 18 D:=23.0==120
D =87 <21 Y :=(54-5)*(34-98)
Y:=(13/8)"1,8 Y=128 - BCD
14 Y=22ex OF Fhiex 19 Y:=312.3
D:=12 <13 D:=(12/2) <= (44%0,2)
Y=ABS(12.4°+8%) Y:=(3*+1n34)
15 Y:=(12*3) and (2*3) 20 D:=(5.4%2.5) <= (3™
D:=122>=193 Y:=In(5.1)+ sin (5.3%)

[Tpumeuanue: Bce pazpaboTaHHbIE TPOrpaMMBbI TOJIKHBI COAEPKATh MOAPOOHBIE KOMMEHTAapUH,
MOSICHSIIOIINE Ka)KyI0 CTPOKY IPOIPaMMBlI.



