MUHUCTEPCTBO HAYKU Y BbICLIEI'O OBPA30OBAHMI
POCCUUCKOU OEJIEPAIINN

dejiepanbHOE OCY1apCTBEHHOE 010/DKETHOE 00pasoBaTE/ILHOE YUPEkIACHHE
BhICIIIEro 00pa3oBaHus
«MarHUTOropeKHii rocy/IapcTBeHHbIH Texuuueckuii ynusepeuter um. I'H. Hocoa»
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PABOYASI IIPOI'PAMMA JAUCHUIIIMHBI (MOYJIS)

TEXHOJIOTHYECKHE KOHTPOJIIEPbI

HanpapjieHue MOArOTOBKH (CIEeIHaIbHOCTD)
27.03.04 YrpasieHnue B TEXHHYECKUX CHCTEMAX

HanpasiieHHOCTb (MPOQHIIb/ClIeNHaIn3aius) IporpaMMbl
CHCTEMBI M CPEJICTBA aBTOMATH3ALMK TEXHOJIOTHYECKUX MPOLECCOB

VpoBeHb BHICIIET0 00pa3oBaHus - GakanaBpuar

®dopma 00yueHHs
oyHas

Uncturyt/ gakynsrer  VIHCTHTYT 9HEPreTHKH H aBTOMATH3MPOBAHHBIX CHCTEM

ABTOMaTH3Hp0BaHHbIX CHUCTEM YIIpaBJICHUS
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2025 ron



PaGouas mporpamma cocrasiena Ha ociose ®I'OC BO - GakanaBpuat 110 HarpasJeHHUIO
noxrotosku 27.03.04 Yipapienue B TeXHHYeCKHX chcTeMax (npukas Muno6pnayku Poccun ot
31.07.2020 r. Ne 871)

PaGouas mporpamMma paccMOTpeHa u 0J00peHa Ha 3ace/laHuu Kadeapbl
ABTOMaTH3UPOBAHHBIX CHCTEM YIIPaBJICHHs

29.01.2025, mporoxosn Ne 6 W
3as. xadepoii C.M. Anjnipees
PaGouas nporpamma o106peHa Meroaudeckoi komuccueit MOuAC
04.02.2025 1. mpoTtokoa Ne 3
[Tpencenarens %’4’4/ B.P. Xpamiuun
/4 7. (B8

PaGouas mporpamma cocTaBjieHa:
cr. npenojagarens Kapenps! kapenper ACY,

"3/ A.P. Bonnapesa
C/

Penensent:
E.IO. Bacunbes



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne

3aB. kadenpoii C.M.XHI[peeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojTy Ha 3acefanuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit C.M._AHzIpeeB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHUsI TUCHUIUIMHBI « TeXHOIOTHYECKHUE KOHTPOJLIIEPhI» SBISIOTCS:
pa3Butue NpodhecCuoHaNbHBIX KOMIETEHIINN B 00aCTU pacueTa U MPOSKTUPOBAHUS
YCTPOICTB CHCTEM aBTOMATHU3AIMU U YIIPaBJICHUS, BEIOOPA CPEJICTB aBTOMATHKH U
BBIYHUCIUTENbHON TEXHUKH AJISl IPOEKTUPOBAHUS, pa3pabOTKH HOBOTO MPOTrPAMMHOTO
obecrieueHrst COBPEMEHHBIX MHOTOYPOBHEBBIX HHTETrpupoBaHHBIX ACY TII.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucuunnmna TexHonornueckne KOHTPOJUIEPHI BXOJUT B YaCTh Y4eOHOTO TIaHa
bopmMHEpyeMyI0 ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH 00pa30BaTeIbHOM MPOrPaMMBbI.

Jis n3ydeHust JUCUUIUTMHBL HE0OXO0AUMBI 3HaHUS (YMEHUS, BIIAJICHU),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILUINH/ MPAKTUK:

[{udposble TexHOIOTUH 00PAOOTKH HH(POPMAIIUN B ABTOMATU3UPOBAHHBIX CUCTEMAX
yIpaBieHUS

NudopmaTtuka

Marematuka

TexHuueckue cpecTBa aBTOMaTU3alUU U YIPABIICHUS

DJIEKTPOHUKA B YIPABISAIOIIMX YCTPOHUCTBAX

dwusnuecKkre OCHOBHI MOTyYeHHs HHPOpMALUU

OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO POTPAMMHUPOBAHUS

VY4yeOHast - MpaKTHKA 10 MOJIYYESHUIO TIEPBUYHBIX MPO(PECCHOHANBHBIX YMEHHHA U
HaBbIKOB, B TOM UHKCJI€ IEPBUYHBIX YMEHHUI U HaBBIKOB HAYYHO-UCCIIE0BATENbCKON
NS TEIbHOCTH

MaremaTtrueckoe MOAEITUPOBAHUE

3uanus (yMEHUs, BIaJICHUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YUYCHUS JUCIUILTAH/TIPAKTHK:

ABTOMAaTH3a1Ms TEXHOJIOTMYECKUX MMPOLECCOB U MPOU3BOJICTB

ABTOMAaTH3MPOBAHHBIE HH(OPMAITHOHHBIE CHCTEMBI

[TonroroBka K mpoueaype 3aluThl ¥ MPoLeypa 3alIUThl BBITYCKHOM
KBaJIN(DUKAIIMOHHOM paboThI

CucreMbl aBTOMaTH3a[UHN U YIIPABICHUS

TexHHueCcKue cpefcTBa aBTOMATU3alUU U YIIPABICHUS

Kommiekcsl Texaudeckux cpeacts B CAY

[TpoexTupoBaHe aBTOMaTU3UPOBAHHBIX CUCTEM

HHTEeNneKTyanbHble CUCTEMBI YIIPABICHUS

CamoHacTpanBarOIINECS CUCTEMBI

[Tpon3BoacTBEHHAs — IPENAUILIOMHAs PAKTUKA

[TonroroBka k cnade u ciada rocyJapCTBEHHOTO 3K3aMeHa

[TporpaMMupoBaHu€e U OCHOBBI aJITOPUTMHU3ALINU

JIuHelHbIE CUCTEMBI YIIPABJICHUS

DNEeKTpUUECKUEe U3MEPEHUS

[Tpou3BoacTBEHHAs - TEXHOIOTHYEcKas (IIPOU3BOJACTBEHHO-TEXHOIOTHYECKas)
MpaKTHKa

MaremaTnyeckoe MOIeIMpOBaHUE

ITpon3BoacTBEHHAs - IPOEKTHAs IPAKTHKA

TexHuuyeckue u3MepeHus u NpuoopsI



3 Komnerenuuu ody4aromerocsi, popmupyemsoie B pe3yJibTaTe 0CBOCHHUS

AUCUMILUTUHBI (MOAYJIsI) M IIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B pe3synbrare ocBoeHUs AUCHUIUIMHBI (MOAysl) «TeXHOIOTMUYeCKHEe KOHTPOJIIEPhI»
o0y4JaroImuiics 10HKeH 00IaaTh CISAYIONIMMU KOMIIETCHIIMSMU:

Kon unaukaropa

I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

[1K-2 Crioco6eH BIOUpATh CIIOCOOBI M CPEACTBA KOHTPOJIS M PETYIHUPOBAHUS IS
peanu3aly CUCTEMbl aBTOMAaTH3UPOBAHHOTO M aBTOMAaTHUECKOTO YIIPaBICHUS
TEXHOJIOTUYECKUM IPOLIECCOM TEPMHUYECKON U XUMHKO-TEPMUIECKOI 00pabOTKH, a TaKkKe
OCYILECTBJIATh €€ peAU3aLHI0

[1K-2.1 Omnpenensier crnoco0bl KOHTPOJIS U YIPABICHUS apaMeTpaMu
TEXHOJOTMYECKOro Ipouecca

[1K-2.2 Ocy1ecTBisieT BHIOOP TEXHUYECKHUX U IPOTPaMMHBIX CPEACTB IS
peanu3alyuy CUCTEMbl aBTOMaTU3UPOBAHHOIO U aBTOMAaTUYECKOIO
yIpaBJIeHUS

[1K-2.3 BrimonHseT pa3paboTKy 0011el cXeMbl CUCTEMbI aBTOMAaTU3UPOBAHHOIO

N aBTOMATHUYCCKOI'0 YIIpaBJICHUA TEXHOJIOTHYCCKUM IPOUCCCOM U
MMOATOTOBKY TEeXHUYESCKOM JOKYMCHTAllN




4. CTpyKTYypa, 00bEM U COAepKaHNEe TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh AUCIHUILUIMHBI COCTABIISIET 5 3adeTHbIX enunuil 180 akaa. yacoB, B TOM

qHce:
— KOHTaKTHas pabora — 78,8 akaj. 4acos:

— ayauTopHas — 75 akaj. 4acos;

— BHeayauTopHas — 3,8  akaJl. 4acos;

— caMmocTosITenbHas pabota — 65,5 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHas ] o
KOHTaKTHas padorta 5 = Dopma TeKyIIero
o =
N B aKaJ. yacax o] Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) == . P Kox
g & © | caMOCTOSATEeNBHOM | yCcHeBaeMOCTH U
JTUCLUTUTAHBI 3 g . | xommerenuumn
O o & paboThI MIPOMEKYTOYHOM
na6. | mpakt. | €8
Tex. . 1 28 aTTecTaluu
3aH. 3aH. | O &
1. OcHOBHBIE TTOHATHS, QYHKIIUU
U CTPYKTYPBI HHTETPUPOBAHHBIX
CHCTEM NIPOCKTUPOBAHUSA U
yIIpaBJIECHUS
CamocToaTenbHOE
u3ydeHue
eOHOH 1 .
1.1 Ha3znaueHue, crangapThl yl;a Ho YcTHBIM onpoc 1o
1 00111as1 METO/I0JIOTHS v teme "O630p BunoB | TIK-2.1, ITK-
1 4 JUTEPATYPHI.
CO3JJaHMsI UHTETPUPOBAHHBIX TMouck uHTerpupoBanueix | 2.2, [IK-2.3
cUCTEM N cucrem"
JIOIIOJIHUTEIIbHOM
MaTepuasoB 1o
TeMe.
4
CamocTrosTenpHoe
1.2 ®ynkmuu o
U3y4eHue YceTHbIi onpoc 1o
HMHTETPUPOBAHHBIX CUCTEM . "
y4eOHOi u Teme "Bri6op
YIIpaBJIEHUS, HepapXuIecKast
Hay4HO o01ero Buga
CTPYKTypa . | IK-2.1, IIK-
. 1 4 JUTEPATYpBI. UHTErPUPOBAHHON
HUHTErPUPOBAHHON CUCTEMBI 2.2,TIK-2.3
Iounck CHCTEMBI JIJISI
yIIpaBJIeHUS .
JOTIOJTHUTENBHOM 3a1aHHOTO
TEXHOJIOTHYECKUM "
MaTepuaoB 1o IIPOM3BOJICTBA
IpOLECCOM
TeMe
Hroro no pazzneny 2 8
2. YpOoBHM UHTETPUPOBAHHOMN
CHCTEMBI IPOSKTHPOBAHUS U
yIIpaBJICHUS
CamocrosrensHoe | YcTHbIN onpoc 1o
n3y4YeHUe teme «Pa3paboTka
eOHoi CTPYKTYpPHI
2.1 YpoBHH KOHTPOJIEPOB U 2 4 J'II/I}:é ATVORL HHTerpI};Ko}I;r;HHOI‘/i TIK-2.1, TIK-
SCADA PaTypbI, pHp 2.2, TIK-2.3
4 MOJITOTOBKA K CHCTEMBI JIJISI
nabopaTopHbIM 3aJ]aHHOTO
3aHATHIM MIPOU3BOJICTBAY
2.2 CxeMmbl JIOTHYECKOT0 U CamocrosrensHoe | YcTHbIN onpoc 1o MK-2.1. TIK
¢dusngeckoro 2 4 U3y4YCHHE TeMe 29 l'II’< 23
B3aMMOJEHUCTBUS ypPOBHEH yueOHOH U "Onpenenenue - '




GbyHKUMH ypoBHEH
MHTETPUPOBAHHOM
CHCTEMBI JUIS

Hay4YHO 3aJJaHHOT0 00BEKTa
JUTEePaTypPBHI. yrnpapieHus" ,
WHTETPUPOBAHHON CHCTEMBI [Monck "Br16op
yIIpaBICHUS JOIIOJTHUTENBHOM TEXHHUYECKUX
MaTepuasoB 1o CpPe/CTB
TeMe. aBTOMAaTH3UPOBaHH
0l cucTemsl AJIs
3aJJaHHOTO
obObexra"
Hroro no pazzneny 8
3. [IporpaMMHO-TEXHUYECKUE
CpPEZICTBa IIOCTPOCHHS
MHTETPUPOBAHHBIX CHCTEM
CaMocrosTensHoe .
VYcTHBIN ompoc Mo
n3ydeHue N
3.1 INpuknagHble TaKeTHl eOHOM #abopatopHoii
;1;1 CES,Z[aHI/ISI 4 nn};z aTyphl padore Nel TIK-2.1, TIK-
A PaTyprl, «Coznanue npoekra | 2.2, [1K-2.3
HMHTETPUPOBAHHBIX CUCTEM MOATOTOBKA K
HAGOPATODHEIM C HCIIOJIb30BaHUEM
paTop Simatic Manager».
3aHATUAM
CamocrosTensHoe o
YcTHBIH onpoc 1o
n3ydeHue N
6O nabopaTtopHOH
3.2 OCHOBHBIE TTOHSTHS U Y pabote No2
JIUTEPATYPBI,
Ha3HAYeHHS S3BIKOB «M3yyenne koMaH[
MOJITOTOBKA K .
TEXHOJIOTMYECKOTO 25 HA6ODATODHEIM OMTOBOM JIOTUKH I1K-2.1, TIK-
IPOTPaMMHUPOBAHUS ' paTop s3bika STEP7 Ha 2.2,1IK-2.3
3aHATHSM,
crangapta IEC-61131-3 BEITONHOHNE MpUMepe CUHTE3a
(MDBK 61131). KOMOUHATOPHOH
MHIUBHIYaJIbHOT .
MEePEKITI0YaTEIbHOM
0 0 3aJaHus 110
CXEMBI»
pabote
CamocTosTenpHoe
U3y4yeHue
y4eOHO .
YcrHBIH ompoc o
3.3 OcHOBEHI JIUTEpPaTypBhl, N
porpaMmMupoOBaHust € IOArOTOBKA K Ha60paT0pH0H
P pabote Ne3 TK-2.1, TIK-
HCTIONIb30BaHUEM 2 1ab0paTOPHBIM
«Hcnonp3oBaHue 2.2, TIK-2.3
CTaHAapTHEIX s1361K0B LAD 3aHATHUAM, o
6UTOB MapKepHOH
u STL BBIMOJIHCHHE
naMATH»
MHIVBHAYaJIbHOT
0 3aJaHus 10
pabote
YcerHbll onpoc o
nmabopaTopHOit
CaMocrosTensHoe
pabote Ned
n3y4YeHUe N
N «CuHTes3 peneitHoit
yueOHOM
CXEMBI C
3.4 Ucnonp3oBaHue JIUTEPATYPBHI,
CHCTEMHO MaMsTH MOATOTOBKA K HCTOTIH30BARHEM
KOHTpoJIIepa npu 4 n1a00paTopHBIM KaTymiex ¢ TIK-2.1, TIK-
P pa tp paTop MaMATBIO» 2.2, 1IK-2.3
peanu3anuu nporpaMmsel 3aHATHUAM, o
VYcrHBI ompoc o
YHpasJICHUA BBIIIOJTHCHHUEC .
HHAMBITYQbHOT nabopaTopHOit
Y pabote Ne5
0 33/IaHHs 110
«M3ydenune komanj
pabote
BBIACJICHUA
¢bponTa»
3.5 Tlonsarue 4 CamocrosrensHo | Ycraslii onpoc mo | ITK-2.1, TIK-




€ U3ydeHue

yueOHOI nabopaTopHO’
JUTEPATYPBI, pabote Neb
IIOJTOTOBKA K «M3yyenne koMaH[
aAKKyMYJIATOPOB
N 71a00paTOPHBIM paboThI ¢
nporeccopa. JleiicTue ¢ 2.2,TIK-2.3
3aHATHUSM, AKKyMYJIATOPOM
AKKyMYJISTOPaMHU.
BBITIOJTHEHNE mporeccopa u
WHIUBUAYAIHHOT ajzipecau
0 3aJIaHus 110 JIAHHBIX))
pabote
CamocrosrensHoe | YCTHBIHM onpoc 1o
U3y4deHHe nabopaTtopHoOi
yueOHOM pabote No7
JUTEPATypEI, «Peanuzanus
IIOJTOTOBKA K CUCTYHKOB»
3.6 Peanuzanus CUeTUNKOB 5 . IIK-2.1, TIK-
. 2 4 4 71a00paTOPHBIM Y cTHBIIH ompoc 1o
U TaliMepoB . 2.2, 1IK-2.3
3aHSITHUSIM, nabopaTtopHoOi
BBITTOJTHEHUE pabore Ne§
uHAuBUAYaIbHOT | «V3ydyeHue KoMaH]
0 3aJaHus 110 paboThI ¢
pabote TaiiMepamuny
CamocrosTenbHOe
n3yJdeHue
eOHOIt N
i VYceTHBIH onpoc 1o
JIUTEPATYPEI, .
MIOJTOTOBKA K nabopatopHoi
3.7 Peanuzanus pabote Ne9 IK-2.1, IIK-
. 2 3 5 1a60paTOPHBIM
MaTeMAaTHUECKHX OTeparuii «3yuenue komanng | 2.2, TIK-2.3
3aHATUAM,
HaJl YUCIOBBIMU
BBITTOJTHEHUE
BEJIMYNHAMID»
HHIUBUAYAIHHOT
0 3a7aHus 110
pabote
4
CamocrosTenbHOe
n3ydeHue
yaeOHOH
JIUTEPaTypHL, YcrHbli onpoc o
3.8 OCHOBHBIE OHATUS HOJTOTOBKA K 1abopaToOpHOI
MK-2.1, IK-
CTPYKTYPHOTO 2 4 5 n1ab0paTopHBIM pabdote Nel0 29 1K-2.3
IpOrpaMMUpPOBaHUS 3aHATUAM, «OpraHu3aluoOHHBI - '
BBITIOJTHEHNE ¢ OJI0Ku»
WHIUBHAYaIHHOT
0 3a7aHus 110
pabote
CamocrosTensHOe
n3ydeHue
eOHo .
i VYeTHbIH onpoc 1o
JIUTEPATYPBI, .
HOArOTOBKA K nabopaTopHO
3.9 Peanuzanust GQyHKIMA 1 pabote Nel 1 IK-2.1, TIK-
2 4 5 nabopaTopHBIM
(HhyHKIIMOHAIBHBIX OJIOKOB «BIIOKH TaHHBIX, 2.2, 1IK-2.3
3aHSITHSIM,
(yHKIMOHATBHEIE
BBITTOJTHCHUE
6110KH 1 pyHKIIUI»
WHIUBHAYAIHHOT
0 3aJlaHus 10
pabore
HWroro no pazaeny 18 35 35,5
4. Bo100p TEXHUYECKUX CPEACTB U
MIPOSKTUPOBAHUE CIIOKHOM
UHTETPUPOBAHHON CHCTEMBI
yIpaBlieHUS
4.1 lopsnox CamocTosiTensHOe Ompoc o MK-2.1. TIK
(hopMHpOBaHUS TTPOEKTA 4 2 2 4 H3y4eHUE BBITIOJTHEHHO M 29 1_[}2 23
CHCTEMBI YTIPABIICHUS C yaeOHOH CaMOCTOSITENIbHOU - '




pabote

JIUTEPATYPHI, «Pa3paboTka
IIOJTOTOBKA H (GYHKIIMOHAIBHOM
Y4ETOM TEXHOJOTHUESCKUX
. BBIIIOJTHEHNE CHCTEMBI
TpeGOBaHMI K
WHIUBUAYAIBHOT yIIpaBJICHUS
(YHKIIMOHUPOBAHHIO
0 3a7aHus 110 3aaHHBIM
00beKTa yIpaBICHUS .
nabopaTopHO’ 00OBEKTOM.
pabote Ocku3HOE
MPOCKTHPOBAHUE)
YcTHBIH ompoc 1o
nabopaTopHO
pabote Nel2
«Hcnonp3oBanue
MYJBTHIK3EMILISIPH
Ol MOJIENTH JIAHHBIX
CamocrosTenpHOe
JUTSL OpraHU3aIHN
n3yvdeHne
. IpOrpaMMBbI
yueOHOM
yIIpaBJIECHHS
JIUTEPATYPBI,
4.2 CTpyKTypHUpOBaHUe OJTHOTHITHBIMH
MOATOTOBKA K
TPOTPaMM YIIPaBICHUS 00BEKTaMU B TIK-2.1, TIK-
2 4 5 n1abopaTopHBIM .
TEXHOJIOTHYECKUMHU COCTaBe CIIOKHOI 2.2, 1IK-2.3
3aHATHSM,
arperatamu CHCTEMBD».
BBITIOJTHEHNE
Onpoc 1o
WHIUBHAYAIHHOT N
BBITIOJTHEHHOH
0 3a7aHus 10 N
CaMOCTOSITEITbHON
pabore
pabore
"Pa3paboTka
IIrOpUTMa
yIIpaBJIeHUs
3a[aHHbIM
o0BeKTOM"
VYcTHBIN omIpoc 1o
nabopaTopHO
pabote Nel3
«Pa3pabotka n
MporpaMMHast
peanu3arms
KOHTYpa
PEryJIupOBaHHS
CamocrosTenpHOE HETIPEePHIBHBIM
U3ydeHHE HapamMeTpoM
yueOHOi TEXHOJIOTMYECKOTO
JUTEPATyPhI mpolecca ¢
4.3 GopMupoBaHHUE CUCTEM PATYPEL, port
IIOAroTOBKaA K HCII0JIB30BAHHUEM
YHPABJICHIT CIOAHBIMH 2 4 5 naboparopueim | ITU]J] perymsitopa» TIK-2.1, TTK-
TEXHOJIOTHUYECKUMHU parop pery. pay. 2.2, 1IK-2.3
3aHATHUSM, Omnpoc no
0o0BeKTaMu .
BBITIOJTHEHHE BBITIOJTHEHHON
WHIUBHUAYAJBHOT | CaMOCTOSTENBHOM
0 3a7aHus 10 pabote
pabote "Pa3padotka u
NporpaMMHast
peanu3anms
KOHTYpa
pEryJIupOBaHHS
3aJaHHBIM
HapamMeTpom
o0BeKTa
ynpasyieHus"
HWroro no pasaeny 6 10 14
HWroro 3a cemectp 30 45 65,5 SK3aMeH
Hroro no aucumruinie 30 45 65,5 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPEToAaBaHuy TUCHUIUTMHEI « TexHomornyeckue
KOHTPOJUIEPHD» UCTIONIb3YIOTCS:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOJHYIO JIEKILIMIO, TJI€ TACT MIEPBOE MPEICTABICHHE O MTPEIMETE U 3HAKOMCTBO CTYACHTOB C
Ha3HAYEHUEM U 33Ja4aMHM Kypca); JCKIMH — KOHCYJIbTALlUH, U3JI0’KEHHE HOBOTO MaTepuaa
COIIPOBO’KAAETCS IIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOMCKAX OTBETOB HA 3TU
BOIIPOCHI; 1a00OpaTOpHBIE pa0OTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHSI MTOJTyYCHHOH MH(OPMAIH OCPEICTBOM ITOCTAHOBKY MPOOIEMHOT0 BOIPOCa U
MOMCKA MyTEH ero peieHus; J1adbopaTopHbie pabOThI C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKIIF0YAETCS B CTUMYJIMPOBAHUHN CTYIEHTOB K CAMOCTOSATEIBHOM
«100bI4ey» 3HAHUH, HEOOXOIUMBIX JJIS PEIICHUS] KOHKPETHOM MPOOIEMBI.

NupopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU — B X0J1€
MIPOBEICHUS JICKIIMOHHBIX 3aHATUH MPeyCMaTPUBAETCS UCIIOIB30BAHUE IIEKTPOHHOTO
JIEMOHCTPALIMOHHOTO MaTepuana (JEKINU-BU3YyaIH3aliH ), UCIIOJb30BaHue MHTepHET
PECYPCOB JUISI IPOMEKYTOUHBIX aTTECTAIMIA U TPOBEPKU OCTATOYHBIX 3HAHUN

JleK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1e J1a0opaTOPHBIX paboT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIOBBIE UM UHIMBUYaTbHBIC 3a/1aHUS MO IPOUICHHON TEME.

JlabopatopHble 3aHATHS MPOBOJIATCS B UHTEPAKTUBHOMN (hOpME C UCIIOIb30BAHUEM
CJIEYIOIINX METOJ0B HHTEPAKTUBHOTO OOYUEHUS:

® AKTyaJIM3als TIO3HABATEILHON AEATEIBHOCTH yYaIUXCsl ITyTeM MOOYKACHUS K
OCMBICJICHHIO JIOTHKH U TIOCJIEIOBATEIILHOCTH IPOBEICHIS HAyYHOT'O UCCIIETOBAHMS, K
BBIJICJIICHUIO B HEM TJIaBHBIX U HAaU0OJI€e CYIIECTBEHHBIX TAMOB; TIPH 3TOM OIIPEIEIIETCS
KOHEYHasl LIeJIb UCCIICAOBAHMS, a ITYTH €ro MPOBEASHHS U (POPMBI IIPEACTABICHUS pe3ysbTaTa
oOyuaroluiicsi BEIOUpaeT cam;

® OTCYTCTBHE KECTKO PErIaMEHTHUPOBAHHOTO MOPSAKA BBIITOJIHEHUS PabOTHI MO
00paboTKe IKCIIEPUMEHTANIbHBIX IAHHBIX, KOTJa CTY/IEHT OMEPUPYET BCIIOMOTaTeIbHOM
uHpopmManuei o crocobax noucka HeoOXOAMMBIX IPOTPAMMHBIX CPEJICTB, (DYHKIIHIA,
IPOTOKOJIOB Nepeadun 1 00paboTKH JaHHBIX, YTO BbIpabaThIBaeT CIIOCOOHOCTD K MO3HAHMUIO;

® TIpY TIOCTAHOBKE M aHAJIN3E PE3YJIbTATOB UCCIIETOBAHMS IS JOCTHKEHHSI
MIOCTaBJIEHHBIX Lieel 00yJaromuecs JODKHBI efIaTh CPAaBHEHUS, COMIOCTABIISATh HOBBIE
(bakThl, MpUEeMbl UCTIOTB30BaHHBIC APYTUMHU YYACTHUKAMU TPYIIIIBI, 00paiiate BHUMaHue Ha
NPUYHMHBI, BBI3BIBAIOLINE TO WJIK MHOE SIBJIEHUE U ObITh CHOCOOHBIMU MPOJIEMOHCTPUPOBATH
UH/IMBUYaJIbHOCTh CBOETO MOX0/1a K PEIICHHUIO 33/1a4H;

® IPOBEJICHHE 3aHATHI B (hOpMe IMOMCKa MPHUYUH JTOMYIIEHHBIX OITHOOK TPU
NIPOBE/ICHUH UCCIICOBAHUS, IPHYUH HECOBIAZCHUS PE3YIIbTATOB C IMOJYY€HHBIMHU IPYTUMHU
rpymamMy 00yJaronmxcs, Mooy X IeHHe K CTPEMIICHUIO HAXOUTh U YCTPAHATh Yy)KHe U CBOU
OIMOKH.

CamocrosiTenpHas paboTa CTUMYJIUPYET CTYJIEHTOB K CAMOCTOSITEIbHOM MPOpadoTKe
B IIPOIIECCE BBHITIOJTHEHUSI KOHTPOJIBHBIX Pa0OT, a TAK)KE B TIPOIIECCE MOATOTOBKH K YCTHOMY
OTIPOCY, TECTUPOBAHHIO U UTOTOBOW aTTECTAIIHH.

6 YueOHO-MeTOqUYECKO€E 00ecTieyeHHe CAMOCTOATEIbHOM PadoThl 00yUar0 X CS

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHO-MeTOAM4YecKOe M HH(pOpMALIOHHOE o0ecTieyeHre U CUUIITHHbI
(MmonxyJis)



a) OcHoBHas JIMTepaTrypa:

1. AanpeeB C. M. AmnmapaTHbIe Cpe/ICTBA U TPOTPAMMHOE 0OecIieueHne
npoMbIuIeHHBIX KOHTposuiepoB SIMATIC S7 : yuebnoe nocobue / C. M. Auapees, M. 1O.
Psi6uukos, E. C. Ps6uukosa ; C. M. Aaapees, M. 1O. Psa6uukos, E. C. Psouukoa ; MI'TYV. -
Marnutoropck : MI'TY, 2017. - 231 c. : mi., cxemsl, Tabi1., rpad. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1992. - ISBN 978-5-9967-0940-3. -
Tekcr : HenmocpeICTBEHHBIM.

2. llIumos, O. B. [Iporpammupyembie KOHTPOJIIEPHI B CUCTEMAax MTPOMBIITICHHOM
aBromatuzanuu: yueoOHuk / O.B. [llumos. — Mocksa : UH®PA-M, 2024. — 365 c. + Jlom.
MaTepHaisl [ DnekTponHbiil pecypc]. — (Bricmiee obpasosanue). — DOI 10.12737/17505. -
ISBN 978-5-16-019101-0. - Tekct : anekTponHsIit. - URL:
https://znanium.ru/catalog/product/2086790 (narta obpamenus: 04.04.2025). — Pexxum gocrymna:
IO TOIHCKE.

3. Ps6uukos M. IO. IIporpamMmmupoBanre MUKPOIIPOIIECCOPHBIX KOHTPOJLIEPOB HA
SI3bIKaX BBICOKOTO YpOoBHS : yueOHOoe mocooue / M. 0. Pa6uukos, E. C. Psounkosa ; MI'TY.
- MaruuToropck : MI'TVY, 2017. - 1 snektpos. ont. auck (CD-ROM). - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/20831. - TekcT : 3JeKTPOHHBIH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

4. TapannukoB HO.B [luckpernas maremaTka. 3aZadHUK . ydeOHOe moOcoOue st
By30B / 1O. B. TapanaukoB. — Mocksa : M3narensctBo FOpaiit, 2023. — 385 ¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-01180-7. — Texkct : snexrponHsii // OOpa3oBarenbHas
mwiargpopma HOpaiitr [caiit]. — URL:https://urait.ru/bcode/511496 (mata oOpareHus:
04.04.2025).

5. Pga6uuxos M. IO. IIporpammupoBanue CUCTEMBI IUCIIETYEPCKOTO YIIPABICHHUS !
yaebHoe mocobue / M. 1O. Ps6unkos, E. C. Psouukosa ; MI'TVY. - Maraurtoropck : MI'TY,
2016. - 1 snektpoH. ont. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1528. - TekcT : 31eKTpOHHBIIA.

6. bexkep, B. ®@. Texuuueckue cpencTBa aBroMatu3anun. MaTEpdeiicHbIe ycTpolcTBa U
MHUKPOIPOIIECCOPHBIE CpenicTBa : yaeOHoe mocoone / B. @. bekkep. - 2-e uzz. - Mocksa : PUOP :
NH®PA-M, 2020. - 152 c. - (BO: bakamaBpuar). - ISBN 978-5-369-01198-0. - Tekcr :
anekTponubii. - URL: https://znanium.ru/catalog/product/1062242 (nara oOparieHus:
04.04.2025)

B) MeToanueckue yKazaHusi:

7. AanpeeB C. M. [IporpammupoBaHue MUKPOITPOLIECCOPHBIX KOHTPOJIIIEPOB
SIMATIK S7 300/400. JTabopatopHbIii ipakTUKYM : yueOHoe ocodue / C. M. AHnpees, M.
1O. Ps6unkos, T. I'. Cyxonocosa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 a5exkTpoH.
onT. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1452. - TekcT : 37eKTPOHHBIIA.

8. AnmapaTHbIe CpeJICTBa M MporpaMMHOe odecrieduenre KouTposuiepos SIMATIC
S7-300/400 : yue6HOe mocobue / C. M. Auapees, M. 1O. Ps6uukos, E. C. Ps6unkosa, H. A.
lNonosko ; MI'TY, [kad. [TIKuCV]. - Marautoropck, 2011. - 197 c. : un., cxemsl, Tadm. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3391. - Tekcr :
HEIOCPEICTBEHHBIM.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:


https://host.megaprolib.net/MP0109/Download/MObject/1992
https://znanium.ru/catalog/product/2086790
https://host.megaprolib.net/MP0109/Download/MObject/20831
https://urait.ru/bcode/511496
https://host.megaprolib.net/MP0109/Download/MObject/1528
https://znanium.ru/catalog/product/1062242
https://host.megaprolib.net/MP0109/Download/MObject/1452
https://host.megaprolib.net/MP0109/Download/MObject/3391

IIporpamMmmHoe o0ecnieueHune

Haumenos Ne noroBopa CpoK neicTBHS JTUIEH3UU
aHHe

2/(I)(S)7Offlce Ne 135 ot 17.09.2007 06eccpouHo

7Zip cB00OIHO pacnipocTpansemoe [10 0eccpovHO

CoDeSys |[cBo6oaHo pacnipoctpansemoe 110 0ecCcpovHO

FAR cB000HO pactpocTtpansemoe 110 6eccpodHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

HasBanwue kypca

CcrlIka

DnexTpoHHbIe pecypcbl oubmroreku MI'TY um. ..
Hocosa

https://host.megaprolib.net/MP0109/W
eb

Hanmonanenas nHGOpMaIOHHO-aHATTUTHYECKAs
cucreMa — POCCUICKHI MHIEKC HAYyYHOIO IUTUPOBAHUS
(PUHLI)

URL:
https://elibrary.ru/project risc.asp

DnexkTpoHHas 6a3a mepuoarMuecKuXx u3ganuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

denepanbHOE rocy1apCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTH

URL: http://www..fips.ru/

Poccuiickas 'ocynapcrBennas 6ubnuoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogu
es/

MexnyHapoaHas peepaTuBHas U IOTHOTEKCTOBAs
cripaBoyHast 6a3a JaHHBIX HAYYHBIX U3MaHUN «Springer
Nature»

https://www.nature.com/siteindex

WNudopmannonHas cucrema - HopmatuBHble IpaBoBbIe
aKThl, OpraHU3alMOHHO-PACTIOPSIIUTENIbHBIE
JIOKYMEHTBI, HOPMaTUBHBIE U METOJUYECKHE
JIOKYMEHTBI U IOATOTOBJIEHHBIE TPOEKTHI JOKYMEHTOB
no TexHuueckoi 3amure nHpopmanuu PCTIK Poccun

https://fstec.ru/tekhnicheskaya-zashchi
ta-informatsii/dokumenty-tzi?ysclid=lujk
nksfy724757053

Nupopmannonnas cucrema - baHk JaHHBIX yrpo3
6e3onacHoct uHpopmarmn PCTIK Poccun

https://bdu.fstec.ru/?ysclid=lujkqy7cnw6
30508962



https://host.megaprolib.net/M
https://elibrary.ru/project_risc
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers
https://www.nature.com/sitein
https://fstec.ru/tekhnicheskaya
https://bdu.fstec.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTieYeHHEe JUCIUTUINHBI BKIIOYALT:

MarepuanbHO-TEXHHUECKOE 00eCIIeUyeHHEe AUCHUIINHBI BKIFOYAET:

VYuebHble ayIMTOPUHU Ul IPOBEIEHUS 3aHATUH JIEKLIMOHHOTO TUIIA
(MynpTUMeIUiHbIE CPEICTBA XPAHEHMS], IEpeAayy U IPeACTaBICHNs HHPOPMAIUN)
(ayn.437)

VYuebHas ayquTOpUs AJ1s IPOBEICHUSI TPAKTUYECKHUX 3aHATUN: KOMIIBIOTEPHBIH Ki1ace
(Ilepconanpubie koMmbroTepsl ¢ TaketoM MS Office, Beixogom B IHTEpHET 1 € JOCTYIIOM B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIIbHYIO Cpely YHUBEpcuTeTa) (ay. 448)

[TomemeHus At CaMOCTOATENLHOM paboThl oOydaromuxcs (IlepconanpHbie
komIbloTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBLHYIO Cpey YHUBEpcUTETA) (aya. 448)

Y4eOHble ayAUTOPUH [T TPYIIIOBBIX U MHIUBUAYATbHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUHBIX KOHCYIbTalui (Jlocka, MyJIbTUMEANMHBIN IPOEKTOP, 3KpaH)
(ayn. 448)

[Tomemenue s XpaHSHHsI U TPOYUIAKTUICCKOTO 00CTY)KUBAHUS y4EOHOTO
obopynoBanus (Cremtaxu s XpaHEHUs] y4eOHO-MEeTOANYECKHA JOKYMEeHTaIn) (ayn. 445)

VY4ueOHast ayTUuTOpHS VI IPOBEICHUS MPAKTHUECKUX 3aHATHIA U TAOOPaTOPHBIX
pabot: mabopaTtopus aBTOMaTH3AIMK TEXHOJIOTHUECKUX MPOIIECCOB U MTPOU3BOJICTB
( mabopatopuslii crern «IIpomeinuieHHsle naTanku Temmeparypsi», [IT-CK + kommbroTep
¢ npeaycraHoBiieHHbIM [1O oT usroroBurens; 1abopaTopHslii cteHa «IIpombllIeHHBIE
natuuku gasiaenus», [1IJ1/1-CK + kommnbrotep ¢ npenycranosiaeHHbIM [10 ot uzrorosurens;
nporpaMMHpyeMblii torundeckuit kontrposuiep [1JIK-Siemens S7-300 + HoyTOyK ¢
npenycranoBieHHbIM 110 oT u3roroButes; nadopaTopHblil creHx «OCHOBBI aBTOMATHKN»,
OA-MP; nporpamMMupyemblii TIOTHIECKAN KOHTPOJIIEP C pacrpeeleHHoi nepudepueit
Simatic S7-400) (ayx. 450)



puiaoxenne 1

YuyeOHO-MeTOANYeCKOE O0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4aromuxcst

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

AyIuTOopHas caMOCTOsITeNIbHAS paboTa CTYJJCHTOB MPEAIOJIAraeT BHIIIOJHEHUE U 3aLIUTY
1a00paTOpHBIX PabOT, pellieHHe HHANBUYAIbHBIX 33124 Ha CEMUHApax U NPaKTUKaX.

Ilepeyennb
J1a00pATOPHBIX padoT

Bomnpocs! k 3amure

Pa3paboTka cTpyKTypbl
WHTETPUPOBAHHOMN
CHUCTEMBI JJIs1
3a/IaHHOTO
MIPOU3BOJICTBA

1. Kakue ypoBHU BKIIIOUaeT B ce0si COBpeMEHHasi HHTerpUpOBaHHAas cucTeMa
YIPaBJICHUS TIPOLEeCcCOM?

2. Kakue 371eMeHTBI COJAEPKUT YPOBEHD YIIpaBICHUS?

3. Kakue pyHKIUY BEITIOTHSICT YPOBEHD YIIPABICHHUS?

4. C moMOIIIbIO KaKUX CPEICTB MPOUCXOIUT UH(POPMALIMOHHOE 00BEAMHEHNE
AJIEMEHTOB YPOBHS YIIPABJICHUS?

5. I3 kakuX OCHOBHBIX 3JIEMEHTOB COCTOUT TUIIOBOM KOHTYP PETyIUPOBAHUS?
6. Kakue QyHKIun BeIONHSET M0J1€BOH ypoBeHb ACY?

COSI[aHI/Ie IIPOCKTa C
HUCITIOJIB30BAHUECM
Simatic Manager

1. Kakue ocHOBHbIE THUIBI MOJYJI€H  HCHOJB3YIOTCS B
IpOrpaMMHUpPyEeMOro KOHTposuiepa?

2. [lepeuncnure GyHKIUU CUTHATIBHBIX MOTYJICH

3. Kakue Turbl CUTHaJIbHBIX MOJyJiel BXOAST B cemeiictBo SIMATIC?
4. Kak mpoucxXoJuT KOJAUPOBAHHUE XaPAKTEPUCTUK CUTHAIILHOTO MOIYJS B €ro
0003HaueHun?

5. Kakoe HazHayeHne QyHKIMOHAIBHBIX MOTyNEH?

COCTaBC

N3ydenune komanyg
OMTOBOM JIOTUKH SI3BIKA
STEP7 na npumepe
CUHTE3a
KOMOHHATOPHOI
MEePEKITI0YATETbHOM
CXEMBI

1. Yro Takoe Network npoekra?

2. B xakoM 3J€MeHTE pacrnojiaraeTcsi OCHOBHAs LIUKIMYECKas mporpamma’?

3. Kakue ab06peBuaTyphl HCTIOIB3YIOTCS NS I3BIKOB «CIIHMCOK OTIEPaToOpOBY» U
«Penelinplie nuarpaMmbi»?

4. Kak peanu3oBbiBaeTcs 0a30BbI€ JJOTHYECKHUE CXEMBI Ha SI3bIKaX CEMENCTBA
STEP 77

5. Kak peanmmzyercst pynkuus «Mckmouaromee MJIN» Ha si3pike LAD u si3bike
STL?

Hcnonk3oBaHue OUTOB
MAapKEpPHOUN NaMsITH

1. Kakue OuThI BXOJST B CIIOBO COCTOSIHHS TIpotieccopa?

2. JIns xakux neneid ucnosb3yrorcess outel FC, RLO 1 OR?

3. Yto Ttakoe ckoOouHbIi cTek? [IpuBeauTe npumep mporpaMmsl
UCIIOJIb30BaHUS CKOOOYHOT'O CTEKa.

4. Kakue 0cOOEHHOCTH HCIIOJIb30BAHUE MAapKEPHBIX OUT MaMsaTu?

5. Kak 3a7ath y4acToK MapKepHO# 00acTu maMsaTH, B KOTOPOH JTaHHBIE
COXPAaHSIFOTCS U MOCJIE€ BBIKIIOYEHUS TUTAHU?

CunTte3 peneiHomn
CXEMBI €
HCITOJTh30BaHUEM
KaTylIeK C MaMsThbIO

. Kakyto BpeMeHHy10 mruarpaMmy padOThl UMEIOT KaTYIIKH C MaMsIThI0?

. Kakue BapuaHThl peanu3alii TpUIrepoB BO3MOXKHBI Ha si3bike LAD?

. Kak onpenensiercs mpuoputeT KOMaH]1 yCTAHOBKU U cOpoca B TpUrrepax?
. Kakoe neiictBue npousBoautcs komanaoi NOT B peneitnoit goruke?

. Kakast komaHia nepexo/ia HCoJib3yeTcs 1o yciaoBuro RLO=17?

N3ydenune komanyg
BBIJICNICHUS (PpOHTA

. C momorpio Kakux KoMaua ooHapyxkuBatorcs Gpporter RLO?

. st Kakux 1ener UCroJIb3yKTCs KaTYIIKA BbIJeneHus GpoHTa?

. Kakyto posib BBITIOJIHSIET MPOMEXKYTOUHBIM MapKEp B KaTyIIKaX BbIACICHUS
¢dbponTa?

4. Kakas JIMTEIbHOCTh CUTHAJIA BhIICICHUS ppoHTa?

5. Ins kakux eMCTBUN B CUCTEME YIPABICHUS UCIOJb3YETCSl CUTHAI
BbIJIeNIeHUS PpoHTA?

W N = KW —




Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocs! k 3amure

N3yuenue koMaH[
paboThI C
AKKyMYJISITOPOM
mporeccopa u
ajZipecaliy JaHHBIX

1. Yto Takoe akkymysstop nporeccopa? CKOJIbKO aKKyMYJISITOPOB UMEET
nporeccop?

2. [Tosicaute paboty 6;10ka MOVE. Kak peanu3oBats 3TOT 010K Ha si3bike STL?
3. Kak npoussectu 3arpy3sky ACCU2? IlpuBenure nporpammy peaau3aluu
3arpys3Ku.

4. TTokaxxute crmocoObl 0OMEHA JAHHBIMU MEXKY JBYMsI aKKyMYJISTOpaMHU
nponeccopa ACCUI u ACCU2?

5. Kakue ieficTBUs ¢ akKyMYJIITOPOM ITpolieccopa BhIMOMHS 0T KoMaH 16l CAW
u CAD?

6. [IpuBenure mpumep nporpaMmsl Ha sizbike STL 3arpy3ku U BRITpYy3KU
JAHHBIX U3 MapKepHou nmaMaTu B akkymyssitop ACCU2 u o6paTHo.

Peanuzanms cueTYuKoOB

1. Kak opranu3oBaTh IocieJ0BaTEILHOE BKIIOUCHHE CUCTUYNKOB, IS ITOJIcUeTa
muckpeTHbix coobITHi 0T 0 10 1 000 000? [IpuBeaute cxemy Ha s3bike LAD?
2. Kakyro cTpyKTypy UMEeT CJIOBO CUeTYHKa?

3. Kakyro nndopmanuro coaepxut crapiias TeTpajia cioBa cueTdynuka?

4. ITpuBenuTe MpUMEPHI peaTnu3aIlii CYSTINKOB C HCIIOJIb30BAHUEM OJIOKOB U C
HCIIOJIb30BAaHUEM KaTYIIEK cyeTa

5. IlosicHuTE NPUOPUTET KOMaHJ YCTAHOBKH, CUETa U cOpOca CYETUUKA

N3yuenne koMaH]
paboThI ¢ TaliMepaMu

1. Kakyto nHopmaIuo coaepKuT cTapiias TeTpajia cioBa Taimepa?

2. Kakoit koMaH0# 3aImycKaeTcs TaliMep pacIIupeHHOT0 UMITYJIbca?

3. [IpuBenuTe BpEMEHHYIO JUarpaMMmy TaiiMepa 3aJep>KK1 BBIKIIFOUECHHUS

4. B yem otnmune pabOThl TAMMEPOB 3aACPKKH BKIFOUCHUS U 33/ ICPKKU
BKJIFOUEHUS € 3artoMuHanueM? [1osicHuTe oTn4uus o BpEMEHHBIM JUarpaMMam
paboThI TaliMEPOB.

5. Kakoe 3HaueHue OyaeT coaepkaTh CIIOBO TaiiMepa, P 3aHECEHUU B HETO
3HaueHUs, COOTBEeTCTBYIoNIee 20 MUHYTaM.

N3yueHnne komaH Hax
YUCJIOBBIMU
BEJINYNHAMH

1. KakuMu KoMaHAaMu peasin3yroTcs apupmerndeckue GyHKIuu?

2. CkosbKO 0a30BBIX THUIIOB IaHHBIX U KaKUX HCIOIb3YIOTCS MPHU peatn3anuu
KOMaH] apu(METUYECKHUX Oreparuii?

3. Kakue popmatsl BEINOIHEHNS apuPMETHUECKOH Olepaiuu
NOJEPKUBAIOTCA A3BIKAMU ITPOrPaMMUPOBAHUS?

4. IlpuBeauTte npuMep peaanu3aluy IporpaMMbl BO3BEIEHUS YHCIIa C
IUIABAOIIEH TOUKON B IPOM3BOJIBHYIO CTETICHD

5. Kakue 6a30Bble TUIIBI JaHHBIX UCTIONB3YIOTCS P pealu3aliu
MaTEMaTHYECKUX Olleparyi?

OpranuzanoHHbIE
O51oKH

1. [JaiiTe mosicHEeHME NOHATHUIO ITpEPBIBaHMS Ipoueccopa. [Ipuopurer
npepbiBanuid. Tursl npepsiBanuii. Cioco6s 00pabOTKH MPEphIBAHUS.

2. Iopsimok co3gaHust OpraHU3aIMOHHOTO 0s0Ka. THITEI OpraHU3alMOHHBIX
650koB. [Ipumep cozanust OpraHU3alMOHHBIX OJOKOB pPa3HBIX THUIIOB.

3. IIpuBenure nmpumep cozpanuss OB35, OB10 u nmosicHuTe Nopsiiok ero
HaCTPOMKH.

4. Kakue tunsl pectapra KOHTposuiepa cynectByror? Kak mporpamMMHbIM
00pa3oM OmpeaenuTh TUI pectapTa’?

5. Kakue opranuzaiimoHHble OJ0KH MO3BOJISIOT Pealn30BbIBATH PaboTy
IIPOrPaMMBbI B p€aJIbHOM BPEMEHHU.

bioku maHHBIX,
(GyHKIIMOHATIbHbIE
0JI0KHM 1 PyHKITUH

1. B uem ocHOBHOE OTIMYHE II100aTbHBIX OJIOKOB JaHHBIX OT AK3EMILISIPHBIX ?
[IpuBenuTe mpuMep 3aluCy U YTCHUS JaHHBIX TJ100aIbHBIN OJIOK JaHHBIX.

2. Kakoe ocCHOBHO€ Ha3HAYCHHE CHCTEMHBIX (DYHKIIMI M (PyHKITHOHATBHBIX
0JI0KOB?

3. Ucnonw3oBanne GpyHKIMN U (GYHKIHMOHATLHBIX 010KOB. [IpuBenute npumep
HUCITIOJIB30BaHUA.

4. JlaiiTe OsSICHEHHUE MOHATHUSIM (OPMATBLHOTO U (DaKTHYECKOTO MapaMeTPOB
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Ilepeyennb Bomnpocs! k 3amure
JIa00pATOPHBIX padoT

IpU nepeaaye JaHHbIX.
5. Kak ucnonb3ytorces riiobanbpabie 010ku nanubix? [IpuBenure npumep
UCIIOJIb30BaHUS

1. Kak ompenenuTh ClMCOK CHCTEMHBIX (DYHKITUH, ITOIIePKUBAEMBIX

KOHKPETHOU MOJIEJIbI0 POIIECCOPHOTO MOYJIsA?

2. Yro takoe auarnocruueckuii 0ydep? Kakum oO6pazomM MOXKHO OpraHHU30BaTh

3aMmiCh COOOIICHHUI B TMarHOCTHYECKUH Oydep.

3. [IpuBenuTe mpumep peaan3aluy TaiiMepa u TeHepaTopa ¢ UCIOIb30BaHUEM

Ucnonp3oBanue CHUCTEMHBIX (PYHKITHH.

MyJbTHIK3eMIUIApHON | 4. Kak peann3oBarh JUHAMHYECKOE CO3/IAaHUE U yAaJeHUE OJI0KOB JJaHHBIX C

MOJIEIH TAaHHBIX JJISl | UCIIOJIb30BAHUEM CUCTEMHBIX (PYHKIIUN

OpraHu3aluu 5. Ilepeuncinte OCHOBHBIC THITBI CUCTEMHBIX (DYHKIUN
IIPOrpaMMBbI 6. UTo Takoe MOJeNb MYJIbTUIK3EMIUIPOB?
YIIPABJIEHUS 7. [lpuBenuTe mpuMep peaau3aiiy U NPUHIKI pabOThI 3TOM MOJEIIN Ha
OJITHOTHUITHBIMHU IIpUMepe NporpaMMbl FeHepaTopa
oObekTamu B coctaBe | 8. Kakux OCHOBHBIX MpaBui TpeOyeTCs IPUAECPKUBATHCS, YTOOBI peajin30BaTh
CJIOKHON CHUCTEMBI MOJIEIb MYJIbTHUIK3EMILISAPOB.
9. Kakwue 311eMeHTHI 3arojioBKa ()yHKIIMY BKJIIOYAIOTCS TIPU PeaT3aIlii MOICIH
MYJIBTUIK3EMILIIPOB

10. Kakoii Tvn nmporpaMMsbl yripaBiieHUs YA0OHO pean30BbIBATh C
HCIIOJIb30BAaHUEM MOJIENIH MYJIbTUIK3EMILIsApa?

Pazpabotka u 1. Tumnsl cTanapTHBIX peryasTopoB. [Ipumep 3anmycka peryssropa (B Buje
MporpaMMHas CTPYKTYpPHOU CXEMBI).
peann3anus KoHTypa | 2. Kakne OCHOBHBIE HACTPOEYHBIE TAPAMETPHI UMEIOT IPOTrPaMMHBbIE
peryaupoBaHus perynstopsl u3 6ubauoreku cranaapTHeiX GyHkuil STEP 77
HENPEPBIBHBIM 3. Kakue TUIbl CTaHJAPTHBIX PETYIATOPOB PEATU3YIOTCS OMOTUOTEUHBIMU
rapamMeTpoM ¢yuknusamu? TloscHuTte 061acT UCHOIB30BAaHUE ITUX PETYIISATOPOB.
TE€XHOJIOTHYECKOIO 4. Kak ocy1ecTBiseTcs HaCTpOMKa M 3allyCK CTaHAApTHOTO peryisropa’?
mporecca ¢ 5. B Kakux opraHM3alMOHHBIX OJIOKaX peanu3yercs BbI30B (PYHKIIMU
ucnoas3oBanueM [IUJ[ | perynsaropa u nouemy?
peryastopa

IIpuMepbl BADHAHTOB 3aIaHUI HA IPAKTUYECKYI0 padoTy

3ananue Nel: «YnpasiieHue JTUHUe KOHBeliepa»

Hcnonb3yst KOMaH bl peNieiHOM JTIOTHKY, pa3padoTaTh CUCTEMY YIPaBIECHUS YIIAaKOBOUHOM JTHMHUEH
KoHBelepa. CTpyKTypHas cxeMa yIakoBOUHOM JTUHUH n300paxena Ha puc.l. B Tabn.1 npuBenens! agpeca
1 0003HAYEHHUS CUTHAJIOB JIATYMKOB U UCIIOJIHUTEIBHBIX YCTPOUCTB.

PaGora ynmakoBo4yHOM TMHUM KOHBeHepa.

1. Bcs pabota xoHBeiiepa HaYMHAETCA TOJBKO MOCTE HaxaTus Ha KHOMKY «Ilycky.
[Tpu naxaTuu Ha KHONKY «CTOTM» BCE MEXaHU3MbI KOHBEHEpa OCTaHABIMBAIOTCS.

2. Ilpm poctwxeHun wu3nenus pgatyuka wsaenus «/IW» neHta KoHBeiiepa
OCTaHABJIMBAETCS. BKIIFOUaeTcs cTaaKuBaTeNlb, KOTOPHIA TIPOU3BOINUT 3arpy3Ky H3JEIHS B
Tapy W TOCIE 3TOr0 BO3BpAIlla€TCA Ha3zad. XOJ CTaJIKUBaTells OrPaHUYEH KOHIIEBBIMU
BBIKJIIOUATENAMU: «cTom Briepe — CB» u «cton Hazaxg — CH».

3. Tlocne Bo3BpalieHHs CTAJKUBATENsE B MCXOIHOE COCTOsIHME paboTa KOHBeiepa
MPOAO0JIKAETCS.
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Q KH. «Myck» MyneT

onepaTtopa
Q KH. «CTon»

KoHBewiep

| |

YnakoBo4Has
Tapa

7‘\‘_, — CrankuBaTtenb L
| «Bnepen»
a «Hazag»

MNpuBoa

KOHBeKepa

«M» Mpvsoa

cTankumearens

Puc.l.  CrpykTypHas cxema ynakoBOYHOM JMHUM KOHBeWepa

Taobnuua 1

Anpeca u 0003HAYCHUS JATYNKOB U UCTIOJHUTEIHHBIX YCTPOWCTB YITAKOBOYHOW JIMHUH KOHBEHepa
Anpec O6o3Hauenue Komanna

10.0 Ku. «Ilyck» Knonka «Ilyck» koHBelepa

10.1 K. «Cron» Knonka «Ctom» KoHBeiepa

10.2 «CBy Konneroit «Ctorm Briepey CTajaKkuBaTels

10.3 «CH» Konueoii «Cton Ha3zam cTaJKuBarens

10.4 «I» JlaTyuk Hanuuus U3AeNus B MO3UIUNA CTAIKUBAHUS

Q0.0 «M» ITpuBox KOHBelepa

Q0.1 «Bnepen» [TpuBo cTamKuBaTens ABMKEHUS BIIEpe]

Q0.2 «Hazan» [TpuBOx cTamKMBaTENs ABMKEHUS HA3a]]

3aganue Ne2: «YnpasiieHue Ju(pTOM»
Hcnonb3ys komanasl peneitHoit noruku STEP 7, pa3pabotarh cuctemy ympaBieHHs JTUPTOM.
ObecreunTh BBITOJIHEHUE CIEAYIOMUX QYHKIMHA yIIpaBICHUS:
1. BeI30oB audTa Ha 3TAK.
2. OTKpBITHE U 3aKPBITHE JBEPEi.
3. ITlepemerenue nudTa Ha 3a1aHHBIN STAXK.
4. BkJroueHHe U BBIKIIOUEHHE CBETa B KaOMHE, MOICBETKY KHOIOK BBI30BA U 33aJJaHUE dTaxa.
5. Peanuzanuio He0OXOAUMBIX ay3 NMPH BBHIOIHEHUH JIEHCTBUM.
Crnucox aJipecoB BXOJHBIX U BBIXOJIHBIX CUTHAJIOB YIIPABJICHUS U UX ONMKMCAHKE PUBECHBI B Ta0JI.

PaboTy nporpaMMel yripaBieHus JIM(TOM IPOBEPUTH HA MOJEIH YIIPABICHUSI.

CamocrodaTenbHyI0 paboTy 1Mo pa3paboTke MporpaMMbl yIpaBlIeHUs JTUPTOM pa3aenuTh Ha TPH
dTarna, 3a K&KIBIH U3 KOTOPBIX CTYJICHT OTYUTHIBACTCS MHINBUIYAITBHO.

Jrtan 1. YnpasieHue ABI>KeHHEM KaOMHBI TU(TA [IPHU BBI30BE U IPU MEPEMELICHUN Ha 3a/1aHHbII
ITaK.

Jrtan 2. YrpaBieHHe JBEPSIMHU U OCBEIlEHHMEeM KaOWHBI U TOJCBETKA KHOMOK IPH BBITIOIHEHUH
KOMaH/I IepeMeIIeHHsI KaOUHBI.

Jran 3. ObecneyeHne HEOOXOAUMBIX I1ay3 MPU YIPABICHUU JIBEPbMHU KaOUHBI, €€ OCBELICHUEM,
IIOJICBETKOU KHOIIOK U IMoJa4yeil KOMaH/I.
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Anpeca u 0003HaYeHNE CUTHAJIOB TU(TA

Ta0mnuma 2

Anpec O6o3nauenue | Komanna

10.0 «I1B1» ITyTeBoit BeIKTIOUaTENH 1-0T0 ATaXKa
10.1 «I1B2» ITyTeBoii BBIKJIIOYATENb 2-0T0 dTaXa
10.2 «I1B3» [TyTeBoil BBIKITIOUATENH 3-0T0 TaXKa
10.3 «[1B4» ITyTeBoii BbIKIIOYATENb 4-0r0 dTa)Ka
10.4 «13» KoHueBoii «/IBepb 3aKpbITay

10.5 «J10» KonneBoii «J[Bepb OTKpBITa»

10.6 «KB B» KoH11€BOI1 BBIKJIFOUATENIb BEPXHETO MOJIOKEHUSI KAOUHBI
10.7 -- --

11.0 «B1» Knomka Bb130Ba 1-oro sraxa

11.1 «B2» Knormka Bb130Ba 2-0r0 3Ta)a

11.2 «B3» Knormnka Bb130Ba 3-oro sraxa

11.3 «B4y» Knormnka Bb130Ba 4-oro sraxa

11.4 «K1» Knomnka kabuHb! 1-oro sTaxka

11.5 «K2» Knonka kaOuHBI 2-0T0 dTaXKa

11.6 «K3» Knomnka kaGuHbI 3-0T0 dTaXka

11.7 «K4y» Knonka kaOuHbI 4-0r0 dTaXKa

Q0.0 «JIB1» Jlamma KHOIIKM BbI30Ba 1-0ro 3Taxa
Q0.1 «JIB2» Jlamma KHOIIKM BBI30Ba 2-0r0 3Taxa
Q0.2 «JIB3» Jlammia KHOTIKM BbI30Ba 3-0T0 Ta)xa
Q0.3 «JIB4» Jlamma KHOIIKM BBI30Ba 4-0ro 3Taxa
Q0.4 «JIK1» Jlamnia kHOTIKM KaOuHBI 1-0ro0 3Ta)ka
Q0.5 «JIK2» JlamMmia KHOTIKM KaOWHBI 2-0T0 3TaKa
Q0.6 «JIK3» Jlammia kKHOTIKM KaOWHBI 3-0T0 dTaxKa
Q0.7 «JIK4» Jlammia KHOTIKM KaOWHBI 4-0T0 3TaKa
Q1.0 «BBepx» Komanna «/IBusxeHue BBEpX»

QL1 «BHH3» Komanpna «/I[BueHne BHU3»

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

Q1.3 «3aKpbITh» Komanna «3akpbITh 1BEPH»

Q14 «JIK» Jlamma ocBeleHus KaOUHBI
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IIpunoxenne 2

OueHovHbIe cCpeaCcTBA /IJIs1 MPOBeAeHHs POMEKYTOUYHOM aTTeCTAlNU

a) [lmanupyembie pe3yjbTAaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON aTTeCTAlUM:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHBIE CpesicTBA

IIK-2: Cnocoden Bblﬁl/lpaTb CIoCco0bI U CpeaAcCTBa KOHTPOJIA U PETyJIUPOBaAHUA TJIA peain3allud CUCTEMbI aBTOMATU3UPOBAHHOI'0 "

ABTOMATUYECCKOI'0O YIIPABJCHUA TEXHOJOTHNYECCKUM IPOLECCOM TepMH‘{eCKOﬁ Hu XHMHKO-TepMH‘IECKOﬁ oﬁpaﬁoTKn, a TAKKE OCYIIECTBJIATH eé

peain3aiuio

[K-2.1

Omnpenensier crnocoObl KOHTPOIIS U
YIIPaBJICHUS MapaMeTpaMu
TEXHOJIOTUYECKOr0 Ipolecca

IlepeyeHb TEOPEeTHYECKUX BOMPOCOB:

1. Crpykrypa HHTErpUpOBaHHBIX CHCTEM. YTO BXOAUT B CTPYKTYpY
MHTETPUPOBAHHON CUCTEMbI IPOEKTUPOBAHUS U yIIpaBICHU?

2. Kakue ypoBHHU CTPYKTYpHI peasin3ytorcs B TUTIOBBIX ACYTII?

3. Kakue ¢yHkuuu BbINONHAET MONeBOH ypoBeHb? IlpuBenute mnpumeps
peasin3aiyy MoJIeBOro ypoBHs

4. Kakyro CTpyKTypy UMEET ypOBEHb yIpaBleHUs?

5. Kakue cpencrBa ucnonb3yloTcs A OpraHU3alUUd B3aUMOAECUCTBUS MEXTY
YpOBHSAMU?

6. Kaxkue ¢pynkun semonaser SCADA?

7. Yto Takoe BHEIIHWE IIENU CUTHAIBbHBIX Moxaynei? Kakue ¢yHKuMM OHHU
BBITIOJTHSIFOT?

8. Kaxkue QpyHKIIUM BBIIOJHSET TalbBaHUYECKAasl N30JIALUSA LIeTIei?

9. TIlo kakuM NpHHIOUIAM TPOM3BOIUTCS OOBEIMHEHHE OOIIMX BXOJOB M
BBIXOJIOB JUCKPETHBIX CUTHAJIBHBIX MOJyJIEH?

10. CnocoOsl 00MeHa maaHbIMA co ctanmuamu S7-300/400.

11. Kakue KOMIIOHEHTBHI BXOISAT B OJHOMOIB30BaTenbckyto APM? Kakue
BO3MOJKHBI BapUaHThI TIOCTPOEHUS OJHOIIOIb30BATENBCKON APM?

12. Kaxue ocHOBHBIE CTPYKTYpbl ypoBHs HMI Hcronb3yoTcsi B COBpEeMEHHBIX
CUCTEMAax yIpaBJIeHUA?

13. Kakoe oTnuunMe MHOIOIOJIL30BATEIbCKOW CHUCTEMBI YeIOBEKO-MAIIMHHOTO
uHTepdeiica OT 0AHONOIB30BATENbCKON?

14. Yro Ha3bIBaIOT pacnpeneneHHol cuctemoin APM?




CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

15. Kaxoe crenuann3upoBaHHOE MPOrpaMMHOE 00ECTIeUeHHE MCIIONIb3YEeTCs JIIs
noctpoenust APM ¢ nmoctynoMm depes rio0anbHYI0 KOPIOPATUBHYIO CEThb M CETh
Wurepuer?

16. Kakas ocHoBHast o0iacTs npuMenenust APM ¢ noctymnom gepes riodanbHyo
KOPITIOPAaTHBHYIO CETh U ceTh MHTepHEeT?

[lepeyeHb BONPOCOB MPAKTHKYMA:

1.

no

10.
11.

12.

[TosicHute Ha mpuMepe, Ha Kakue OJOKM pa3OuBaiics MporpaMMa B YIPaBISIOLIEM
koHTposuiepe? IlpuBeaure Ha3BaHuWe HTHX OJOKOB M (DYHKIUHU, KOTOpHIE OHU
BBIITOJIHSIIOT.

[TpousBenure KoH(pUTypupoBaHUE cTaHIUU. [losicHUTE MOPSIIOK AEHCTBHIA.
3anmaiite angpeca MoAyiled BBoJa BbIBoja B pydyHoM pexume. Kak cucrema
MIPOU3BOJIUT pacIpeie]ICHUE ITUX aIPecoB?

3anuiuuTe OCHOBHBIE OIEPALMU PEICHHON JIOTMKH, KOTOPbIE HCIIOJIB3YIOTCS MpU
MIPOEKTUPOBAHUU PEIENHBIX CXEM

[Tpusenute npumep nporpammsl Ha sizbikax LAD u STL peanusyromuii oCHOBHbIE
OlepaIiu peJICHON JIOTHUKH.

[TpousBenuTe HACTPONUKY MOAYJISI aHAIIOTOBOT'O BBOJIa CUTHAJIOB HA TPEOYEMBIii TUI U
JAana3oH

[IpuBenuTe cxeMy NOAKIIOYEHUS JIHUCKPETHBIX JAaTYUKOB K MOAYJII BBOJA
JIUCKPETHBIX CUTHAJIOB, B KOTOPBIX CUTHAJI IIPEACTABIICH HAINIPSYKEHUEM ITIOCTOSSHHOTO
ToKa 24V.

[IpuBeguTe cxeMy NOAKIIOYEHUS JIHUCKPETHBIX JATYUKOB IIPU HUX [HUTAHUU
IIEPEMEHHBIM HaPSHKEHUEM

[TpuBeauTe o0IIyIO CTPYKTYPY YIPABIAIONIEH MPOrpaMMel, KoTopasi popMUpYeTCs C
HCITOJIb30BaHUEM CTPYKTYPHOIO ITPOrpaMMUPOBAHUS

[Tpou3BenuTe YTeHUE AUATHOCTHUECKUX COOOILEHHH MpoIieccopa KOHTpoJuiepa
[TpousBenuTe OTIAIKY IPOTPAMMBI YIIPaBICHUS ¢ UCTIOIb30BaHneM VAT TaOmuibl 1
pexuMa MOHUTOpPUHTA MporpaMMebl. Kakue ere nporpaMMHbIe CpEACTBA OTIAKH AJIs
ATOTO UCTONb3YyI0TCA?

[TpousBenute OOHYNIEHHE 3arpy30uHON MaMsATH mporeccopHoro moxyns CPU
412-2DP.
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMIETEHINH
[1K-2.2 OcymiectBisier  BbIOOp — TexHMuyeckux U | [lepeyeHb TeOpeTHYECKUX BOMPOCOB:

MPOTPAMMHBIX CPEICTB U  peai3aluu

CHCTCMbI ABTOMATHU3HUPOBAHHOI'O
ABTOMATHYCCKOI'O YIIPAaBJICHUA

u

1.]Ins1 KaKuX TUIIOB 3aJa4 MpeIHa3HauYeHbl CEPUH KOHTPOJIEPOB
S7-200/300/4007?

2.YT0 Takoe MyJIbTHIK3EMIUISIpHAs MOJIeNb NaHHbIX? Kak ncnonb3yeTcs Takas
MOJIENb TIPY (POPMHUPOBAHUY TTPOTPAMMBI YITPABIECHHSI HA KOHTpOJLIepe?

3.Kakue oCHOBHBIE OTIMYHUS UMEIOT MPOLIECCOPHBIE MOAYJIM KOHTPOJIIEPOB
pa3HbIX cepuii?

4. IlpuBeaure KinaccUpUKAIMIO MTPOLECCOPHBIX MoAayiel. [losicHure o6nacTb
MPUMEHEHHS KaXXI0TO TUTIA MPOIIECCOPHOTO MOIYJIIS

5.IlosicuuTe GyHKIMU MHIUKATOPOB HA JHMIIEBOM MaHEIN MPOLECCOPHOTO
MOIYJIs1?

6. /{51 kakux 1eneit 1 kakue GyHKIIUU BBIOIHSAET NepeKItouaTelb,
pacIoa0KEHHOM Ha JIMIEBOM NaHEeI! MPOLECCOPHOTO MOTYIIS?

7.Kakue (hyHKIIMU BBIMOTHIIOT HHTEPEHCHBIE MOy ?

8.1Tox KakMM HOMEPOM JIOJKHBI pacIioyiaratbesi HHTepQericHbIe MOAYIH IPH
KoH(UTyprpoBaHuU KoHTpoJuiepa S7-3007

9.TIpuBennTe MpUMEpPHl OCHOBHBIX THITOB ()YHKIIMOHATBHBIX MOYJIEH?

10. Kakue QpyHKIMH BRITOTHSIIOT KOMMYHUKAIIMOHHBIE TTPOIIECCOPHI?
11. Kak peanu3oBaHbl IIMHHBIC COSTUHUTENH B KOHTposutepax S7-3007
12. UYem oTnMYaeTcs TEXHUUECKAs peamnu3alus IIMHHBIX COeTMHUTENeH

Jutst KoHTposutepoB S7-300 u S7-4007
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMTICTCHITHH

13. JInst KakuX 1eNeu CIIyKUT CTOWKa KOHTpoJsuiepa?

14. Kakyto posib BBIIOTHSIOT GPOHTIITEKEPHI CUTHAIBHBIX MOJTyJICH?

15. Kak mpousBoauTcs mpolieaypa moHoro copoca KOHTposuiepa
(oOHYyJICHHE TTaMSITH )

16. Ha xakue Tumsl 1eauTces mamMstb KOHTpoJuiepa?

17. Jlnst kakux 1eJei uemoib3yeTcs 3arpy30uHasl namMsaTh mpoueccopa?

18. Kakyro ¢yHKIIMIO BEITONHAET paboyas maMsTh?

19. Kaxkune obmactv comepKuUT CUCTEMHAS TTaMSITh?

20. B kakoii 0051acT MaMsaTH COJEPKUTCS aMSITh CYETIUKOB?

21. UYrto Takoe coxpansemas (retentivity) mamsTh?

22. Kakue ygacTku CUCTEMHOH MaMSITH BBITIOTHSIFOTCS KaK COXpaHseMbie?

23. Uepes kakoii uuTepdeiic mporu3BOIUTCS MPOrPaMMHUPOBAHUE U
KOH(HUTypHpOBaHHE KOHTPOJIIEpa?

24. Kakwue Turbsl nporpaMmMaTopoB UCHOIB3YIOTCS MPU
nporpammupoBanuu PLC S7-300/400?

25. UYro Takoe Simatic Manager?

26. Kak opranusyercst ycTaHOBKa JIMIIEH3MOHHOTO KJItoya Simatic
Manager?

27. C kaxoii 1enbio NPOU3BOAUTCA KOH(UTYPHUPOBAHUE aNNapaTyphbl
KOHTpoJuiepa?

28. UYro Takoe reorpaduueckas aapecanus moayieit PLC?

29. Kak Beruncnsercs reorpaduueckue aapeca MOAyIeH s
koHTposutepoB S7-300 u S7-4007?

30. Kak ycTaHOBUTH CBOOOHYIO apecaliiio MOAYJIeH BBOIa BhIBOJA?

31. B xaxoMm pexxrme paboThl KOHTpOJLIEpa MPOU3BOIUTCS 3arpy3Ka
KOHpurypauun?

32. Yro Takoe MPO3BOH BXOJIOB /BBIXO0B CHTHAIEHBIX MOYJICH
KOHTpoJuiepa?

33. C IOMOIIBIO KaKOW YTHIIMTHI TPOU3BOINTCS YCTAHOBKA COSTUHEHHS
YCTPOMCTBA MPOTPAMMUPOBAHHUSI ¢ KOHTPOJIIEPOM?

34. Jnst Kakux 1esnel ucnosib3yeTcst Tabania CHMBOJIOB?

35. Uro Takoe online u offline mpoexTa?
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OneHoyHbIe CpeaCTBa
KOMTICTCHITHH
36. Kax nmpokoHTpoiMpoBaTh CBOMCTBA MPOIIECCOPHOTO MOAYJIS?
37. Jlnst kKakoW 11eJIM UCTI0JIb3YIOTCSl KOHHEKTOPHI B si3bike LAD? Kak
Oyzaet BRITISACTH porpamMma Ha sibike STL, peanusyromast KOHHEKTOp?
38. Kakyto cTpykTypy uMeeT KoMaH/ia YCIOBHOTO iepexo/ia?

Jis kakux Lened MCHoib3yHTCs aKKyMyJaTopbl mpoueccopa? Kakue komaHabl
paboThI ¢ aKKyMYJISITOpaMU IpoIeccopa UCIIONIb3YITCA?

Hep €4YCHDb BOIIPOCOB NIPAKTUKYMA:

1 . HpOHSBeI[I/ITe KOH(l)I/IprI/IpOBaHI/Ie CTaHIIUH I10 3aJaHHOMY COACPKaAHHIO O60py,[[OBaHI/I$I
|0 u
Slat Module
1 PS 407 204

CPU412-2 DP[1]  |6ES?7 #412-2XG00-0AB0 [¥3.1
LF S055
MER 4 S
DI32xDC 24V EES? 421-1BL01-0440 0.3
D032«DC 24v/0.54  |BES7 422-78L00-0480 0.3
A08x13Bit EES? 432-1HF00-04B0 536...551
FM 451 FIx, SPEED  |BES7 451-34L00-04E0 §12..536 |512..535

.. | Order number Firmware MP| a.. | | address | Q address
BES7 407-0RAD1-0440

*l

109

;:E

N
S
i

T0_|1I AlTEw138k EES7 431-0HHO0-0ABD B36..567

=
=}

2. Peanmu3yiiTe pereiiHy0 CXeMy U TOJy4YHTe /I He€ TaOIHIly HCTHHHOCTH

«Bx1» «Bx2» «Bx3»  «Bpx1l»
11.0 11.1 11.2 Q1.0
I || | —{
«Bx4»
11.3
| |
11

3. 1o 3aianHO# TabuMIle HCTUHHOCTH CIIPOEKTHPYNUTE PEeNECHHYIO0 CXeMY YIpaBJIeHUS
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpeacrBa

X1 X2 X3 Xy 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
OCTalIbHBIE 0 0

4. J1nst 3a1aHHOM cXeMbl BHELITHUX LENEH CIPOEKTUPYNUTE IIEKTPUUECKYIO CXEMY
MOJIKJIFOUEHUS TUCKPETHOIO JaTYMKa B [IEPBOMY BXOJly CUTHAJIBHOT'O MOJTYJIS

On

02
———1Oos
t—"—700s
———100s

1 oe
—— ——10O 07
._AL{) 08
(09

Q10

Oon
p— 1O 12
— —10 13

210

— 22

23 O—1 ¢
28 O—7

—— —1) 14
————1 (15
—"—1016
— 1017
— 101
— —1 019

129Y M

! 20

25 O—F

26 O—
27 O—
28 O—F
29 O—
30 O

310
Noruka u 32 O0—1
WHTepdeic
BHYTPEHHEH 330 ;
LT e

350

36 O—
37—
3BO—
39 (0—]

40

5. Onpenenute coctaB U (HYHKIIUU CUTHATHHOTO MOJIYJIS TIO YCIOBHOMY 0003HAYESHHIO.
Ornpeaennute Ha3HAYCHUE KAXI0TO MOJIs B 0003HAUYCHUH.
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CTpyKTypHBIi

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUCHUS O11eHOYHBIE Cpe/ICTBa
KOMIICTCHITHH
5
L4
—3
—2
—1
6. [1o 3amannoit ctpykrype PLC onpenenure Kkakue MOIYJIM BXOIST B €0 COCTOB U
Ha3HA4YE€HHE KaXJA0ro MOIYJIs
PS cPU M SM: SM: SM:  SM: CP: .
(He oB3a- (nononin- DI DO Al AO - Point-to-Point
TensHo) TensHo) - PROFIBUS
- Industrial Ethemet
I1IK-2.3 Bremomnaser pa3pa60TI<y 06HICI>'I CXEMBI Hepeqeﬂb TeOpeTHYEeCKHUX BOINPOCOB:
CUCTEMBI aBTOMATU3UPOBAHHOI'O u
ABTOMATHYECKOTO yIIpaBJIeHUs 1. PaspaboraiiTe mporpaMMy yIpaBieHHUs HETTPEPHIBHBIM 0OBEKTOM C

TEXHOJOTMYECKUM IPOLECCOM U MOATOTOBKY
TEXHUYECKON JOKYMEHTAIUU

UCIIONBb30BaHUEM cTaHaapTHoro 6noka [T /[-perynupoBanus?
2. CohopmupyiiTe TMOIB30BATENBCKYI0 (QYHKIHIO «OMpeneieHne CpeaHero» M
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

¢dbyHKumoHanbHbIN 610K «HTEerprpoBanuey. [loscHuTe MOPSIIOK AeCTBUI MTpH
UX CO3JaHHUH U BBI30BE.

3anummTe peKyppeHTHOE BhIpaxkeHue Juis ¢puiibTpa 1oro nmopsaka. Pazpaboraiite
nporpamMMmy (puiIbTpa 1o JaHHOMY BBIPAKEHHUIO.

Kakwue s3bIKk1 TEXHOJIOTMYECKOI0 IPOrPaMMHUPOBAHUS OIIUCBHIBAIOTCS CTAHIAPTOM
IEC-61131-3 (MDOK 61131)?

Kak ¢popmMupyroTcst mporpaMMsbl YIIPaBIECHUS C HCIIOJIb30BAHHEM PEIICHHOM
noruku Ha si3pikax LD u STL?

Hepeqeﬂb BOIIPOCOB NNPAKTUKYMa:

6.

Ecnu ¢ ALII moxyns ananorosoro BBoja npuxoaut curxai 11011000000002, o
KaKoe€ 3HAY€HHE HAIPSDKEHUs KOOUPYETCS OSTOW BEIMYMHOM, €CIM MOAYIb
HAcTpoeH Ha Juana3oH +-10B?

3anumuTe BbI30B cUcTeMHON QyHKIMK. Kakue neiicTBUs MO3BOJISET peaan30BaTh
cucremHast pynkuus PLC «MacmtabupoBanue»?

[TpousBenute HacTpoiiky mnpepsiBanusi mnporeccopa OB10. Kakue cnocoOsr
HACTPONKHU MPEPHIBAHUN MOTYT HUCIIOJIb30BaThCS?

3anuIuTe MaTeMaTHYeCKOE PEKYPPEHTHOE BBIPAKEHUE Ul YHCIEHHOTO
MHTETpupoBaHusl BXoAHoro. Paspaboraiite mnporpammy Ha s3bike STL ans
YHUCJIEHHOTO HWHTETPUPOBAHMS BXOAHOIO CHUTHajJa IO MPEICTaBICHHOMY
BBIPAXKEHHUIO.

Cozpaiite u HacTpoiite nukiInyeckoe npepoianue OB35. Peanu3syiite B jaHHOM
LIUKINYECKOM MpepbIBaHUU BbI30B (pyHKIIMU «VIHTErpupOoBaHue).

Kakoe 3HaueHue npuMmeT TalilMEpHOE CIIOBO IOCJE 3arpy3Kd B HETO 3HAUYECHHUS
BPEMEHHU paBHOE 12 MUH.

Peanusyiite cxemy nukiandeckoro cueruuka ot 0 10 6 Ha s3eike LAD.

7.

8.

Pa3paboraiite hyHKIIMOHAIBHBINA OJOK AJI pacueTa peKyppeHTHOTO BhIpasKEHUS
y(K)=[dt/T]*[x(k)-y(k-1)]+y(k-1). [Ipou3Benute BbI30B Oiioka B OB35.

Pa3zpaboraiiTe mporpaMMy yhpaBieHHs U CKOHQUIYpUPYHTE CTaHIUU JUIS
CHCTEMBI yIIpaBlieHHsl CIsI00BOM TeJIeKHON
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

IToct omeparopa

® S

Bnepen Hazag

Crsi6b1

Postbranr |

Cknan

KBl®@| @cB CH @ |@| KH
| ¢ Address | Data type | Comment
1 Q1252 |BOOL Ha#aTel o6& KHOMKA OAHDBPEMEHHD
2 KB 1 0.4 |BOOL
3 HH I 0.3 |BOOL
4 HHorka enepés 1 0.0 |BOOL
2 HHOMka Hazas, 1 0.1 |BOOL
5] CB 1 0.2 |BOOL
7 CH 1 0.3 |BOOL
8 Tenexka egeT EN... [Q 0.0 |BOOL
9 Tenexka eaeT Ha... |Q 0.1 [BOOL
10
9. Pa3pa60TaI7ITe [porpammy peajimdanvu MHOT'OTaKTHOM CXEMBI B COOTBETCTBHUHU C
TaOJIHICH
Takt 0 1 2 3 4 5 6 7
X
Y

10. Pa3pabotaiiTe mporpamMmy TNepeMemeHHs] JaHHBIX MEXKIY aKKyMYJISITOpaMH
npoliieccopa ¥ MapKEPHbIM JIBOMHBIM CIIOBOM 10 CJIEIYIOLIEH CXEME.
JBoitHoe cnoBo: (3¢ 54 1a 23H) = (AK1=23 1a 54 3cH); (AK2=1a 23 3c 54);
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

(MW10=3c_54H); (MW12=1a_23H).

11. IlpousBeauTe MTPOrpaMMHYIO pEIM3AlUI0 Ha S3BIKE TEXHOJOTUYECKOTO
IpPOrpaMMHUPOBAHUS MHOTOAaKTHOTO aBTOMara — JeNuTeds Ha JiBa C
MCIIO0JIb30BAHUEM CUETUHKA.

12. Tlo 3amanHo¥ mporpamme Ha si3bike LAD cocTaBbTe BpEMEHHYIO TUarpamMmy
pabots! TaiimepoB T1 u T2.
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0) Ilopsanok mpoBeaeHUsI MPOMEKYTOUYHON ATTECTAIIUM, MIOKA3ATeIM U KPUTEPHH
OlLlCHUBAHMS:
[IpomexyTouHas arrecranuss 10 JUCHUIUIMHE «TeXHOIOTMYECKHE KOHTPOJUIEPBI»  BKIIIOYAET
TEOPETUYECKHE BOIPOCH, MO3BOJSIOMIME OIICHUTh YPOBEHb YCBOGHHS OOYYAarOIIMMHCS 3HAHUH, H
MPaKTUYECKHE 3aJaHMUsl, BBIABIAIONINE CTEEHh COPMUPOBAHHOCTH YMEHUN U BIIAJICHUI, TPOBOIUTCS B
dbopMe FK3aMeHa.
DK3aMeH M0 JaHHOM JUCLUILTUHE IPOBOJUTCS B YCTHOHM (pOpMe 10 SK3aMEHAILIMOHHBIM OHIIeTaM, KaXKIbIi
13 KOTOPBIX BKJIFOYAET 2 TEOPETUYECKHUX BOIIPOCA U OJAHO MPAKTHUYECKOE 3aJaHHE.

Iloxkazarenu u KPUTECPHUHU ONCHUBAHHUA IK3aMEHA:

— Ha OICHKY «OTJHYHO» (5 OamioB) — oOydaronmiics JIEMOHCTPHPYET BBICOKHI YpPOBCHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYECKOE M TIyOOKOe 3HaHHE Y4eOHOro
MaTepHalia, CBOOOHO BBIMOJIHSAET MPAKTUYCCKHUE 3a/IaHuUsI, CBOOOTHO ONEPUPYET 3HAHUSMH, YMCHHUSIMH,
MIPUMEHSICT UX B CHUTYAIHSIX TTOBBIIICHHON CIIO)KHOCTH.

— Ha OICHKYy «Xxopomo» (4 Oamna) — oOydaromuiics JEMOHCTPUPYET CpEeIHUN YpOBEHb
cOPMUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OITMOKH, HETOYHOCTH, 3aTPYIHEHHS MTPH aHATUTHYECKUX OTEPALUsIX, TICPEHOCE 3HAHUI
¥ YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «yJIOBJIETBOPHTEJIbHO» (3 Oaia) — 00y4aroUUiics JEMOHCTPUPYET OPOTOBBI YPOBCHb
c(OPMUPOBAHHOCTH KOMITETEHIIMI: B XOJI¢ KOHTPOJBHBIX MEpPONPUATHN JOMYCKAIOTCS OIIMOKH,
MPOSIBJISIETCS.  OTCYTCTBUE OTHAEIBHBIX 3HAHWM, YMEHWH, HABBIKOB, OOYYAIOIIUICS HCIIBITHIBACT
3HAYUTEIIBHBIC 3aTPyJHEHUS MPU ONECPUPOBAHUM 3HAHUSIMH U YMEHHUSMU IMPU HX MEPEHOCE HA HOBBIC
CUTYaIlUH.

— Ha OLICHKY «HEeYy/10BJIETBOPHUTEIbHO» (2 6arnia) — o0yJaroniuiicss 1IeMOHCTpUpYeT 3HaHus He 6omee 20%
TEOPETUYECKOT0 MaTepuana, J0MycKaeT CyleCTBEHHbIEC OLTUOKH, HE MOXKET MOKa3aTh MHTEJIEKTYyalbHbIE
HAaBBIKU PEIICHUS MPOCTHIX 3a]1ad.

— Ha OIICHKY «HeYy0BJeTBOPUTEeJbHO0» (1 0amr) — oOyuaronuiics He MOXKET MMOKa3aTh 3HaHUS Ha YPOBHE
BOCIIPOU3BENICHUSI W OOBSCHEHUS WHPOPMAIUH, HE MOXET I10Ka3aTh WHTEIUICKTyaJdbHbIC HaBBIKH
pEelIeHus MPOCTHIX 3a7au.



