MUHUCTEPCTBO HAYKM 1 BBICIIET'O OBPASOBAHKAA
POCCHUMCKOHM ®EJEPAITN
&

DenepanbHOE rOCYAApCTBEHHOE OI0/DKETHOE 06pa30BaTENbHOE YUPEKIECHHE
v BBICIIIEr0 0Opa30BaHMUs
«MarauTOropcKuii rocyIapCTBEHHbIN TexHuIeckuid yausepeuteT uM. .M. HocoBa»

VTBEPXJIAIO
' e Mﬂpemop UPuAC
%’/&/ /L B.P. Xpamiuux
\ ‘ 26.01.2022 r.

PABOYASA ITPOTPAMMA JJUCHUIIJIMHBI (MOJLY JIST)

AIITAPATHBIE CPE/][CTBA U ITPOI'PAMMHOE OBECIEYEHHE
MHKPOIIPOLJECCOPHBIX TEXHOJIOIT'HYECKHX KOHTPOJIVIEPOB

Hampasnenue noaroToBku (CrenuaibHOCTE)
27.04.04 YrpaBneH#ue B TEXHUYECKHAX CHCTEMAX

HanpasnernHocTb (IIpodHiIs/crieniain3anus) IporpaMmMbl
Llu(poBBIE CHCTEMBI YIIPABICHHUS TEXHOJIOTHUECKIMH KOMILIEKCAMU

YPOBCHL BBICHIETO o6pa30BaHn;1 - MarucrTparypa

dopma 00yaeHHs
OYHAas

Wuctutyt/ dakyasrer  VIHCTUTYT SHEPreTHKH M aBTOMATH3UPOBAHHBIX CHCTEM

Kadenpa ABTOMaTH3MPOBAHHBIX CHCTEM YIIPaBICHHS
Kypc 1
Cemectp 1,2

MarsauToropck

2022 rox



Pa6ouas nporpamma cocrasnena Ha ocrose ®I'OC BO - MarucTpaTypa 1o HarpaBJIeHHIO
noznrotosku 27.04.04 Yiipasnenue B TeXHHYECKHX cHCTEMaX (TPHKA3 Muno6prayku Poccun ot
11.08.2020 r. Ne 942)

PaGouas nporpamma paccmoTpena W omobpena ma  3acemammm Kadenps

ABTOMATH3MPOBAHHBIX CHCTEM YIIPABICHHS
26.01.2022, npotoxon Ne 6 %
3aB. kadeapoii &z, C.M. Anzipees

Pa6ouas mporpamma ozjoGpena Metommueckoit komuccueir MIuAC
26.01.2022 r. mpotoxon Ne 5 v

[Ipencenare. B.P. Xpamumuu

Pabowyas nmporpamma cocTasiena:
nouent xadenpsr ACY, kau. Texd. Hayk M.IO. Ps6unkos

Penensenr:

3A0 "KoucOM cKe" 3 KaH]I. TEXH. HayK
2, TO.H. Bommmykos




JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM TOJly Ha 3aceJaHuu Kapeapsl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABICHUS

[IpoTokosn oT 20 . Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTokosm oT 20 . Ne

3aB. kadenpoit C.M.KHJIpCCB




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

- (opmupoBanume 'y 0OydalOUIMXCS TOTOBHOCTH MPUMEHSATh  COBPEMEHHBIH
UHCTPYMEHTApUN  IPOEKTUPOBAHMSI IMPOTPaMMHOIO  OOECIEYEHMsS] MHMKPOIPOLIECCOPHBIX
TEXHOJIOTMYECKUX KOHTPOJIJIEPOB JJIs pELEHU 3a/1a4 aBTOMATU3aLlUU U yIIPABIICHNUS,

- (opmupoBaHne y oOy4yaromMXCS TOTOBHOCTH TNPUMEHSTH COBPEMEHHBIE METOJbI
pa3pabOTKU TEXHUYECKOTO, MH(POPMAIMOHHOTO M aJTOPHUTMHUYECKOTO OOECHeUeHHsI CHCTEM
aBTOMAaTH3alMM W YIPABICHHUsS C HUCIOJIb30BAHHWEM alllapaTHBIX CPEICTB U IMPOrPAMMHOIO
o0ecrieyeHnss MEKPOTIPOLIECCOPHBIX TEXHOJIOTUIECKUX KOHTPOIUIEPOB.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmsl

Jucuunnuza AnnapartHsie cpeacTBa u IIPOTPaMMHOE obecrieueHue
MHUKPONPOIIECCOPHBIX TEXHOJIOTUYECKHX KOHTPOJUIEPOB BXOJIUT B 0053aTENbYI0 YacTh y4eOHOTO
1aHa o0pa3oBaTeNbHOM MPOrpaMMBI.

JUis  u3ydeHus  JUCHUIUIMHBI ~ HEOOXOAWMBI  3HaHMS  (YMEHHS, BIAJCHHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:



3HATB!

* QYHKIUMH U CTPYKTYPY COBPEMEHHBIX WHTETPHUPOBAHHBIX CHCTEM MPOEKTUPOBAHUS H
yIIpaBJICHUS;

* CTPYKTYphl THIIOBOTO YIPABISIOMIETO0 KOHTPOJUIEpa, (PYHKIHMU OTAEIBHBIX €ro
3IIEMEHTOB JUIS KCTIOJIb30BAHMS MX IIPU CO3JaHUU YIPABIISIOMIUX IIPOTPAMM;

* crocoObl peanu3aliy YIPaBISIOUINX AJTOPUTMOB HA S3bIKaX TEXHOJOTHYECKOTO
nporpammupoBanus LD u ST,

* TexHoyoTHi0 paboTel Ha [IK B COBpeMEHHBIX ONEpPAIMIOHHBIX CHUCTEMaX, OCHOBHBIC
METOJbl pa3pabOTKH aJrOPUTMOB W MPOTPaMM, CTPYKTYpPbl IaHHBIX, HCIOJB3YEeMBIC IS
MPEJCTABICHUS THUIIOBBIX HH()OPMAIMOHHBIX OOBEKTOB, THIIOBBIE AJITOPUTMBI 00PaOOTKH
JTAHHBIX;

* METO/IbI IPOEKTHUPOBAHUS ITEPEKITIOYATEIBHBIX CUCTEM;

* IPUHLHMIBI JACUCTBUSA CPEACTB M3MEPEHUH, METOJbl M3MEPEHHH pPa3Iu4HbIX
(hbMBUYECKUX BEITUYUH;

* TEOPETUYECKUE OCHOBBI METPOJIOTHH, IIEKTPUIECKHIX U TEXHOJIOTUIECKAX H3MEPEHUIA,

* CTPYKTYpBI JaHHBIX, HCIIOJIb3YEeMbIe ISl TIPEACTABICHUS THIIOBBIX WH(POPMAIIMOHHBIX
00BEKTOB, THIIOBBIE AQITOPUTMBI O00paOOTKM HAaHHBIX; MOJENH TPEACTABICHUS JIaHHBIX;
OCHOBHBIE OTIEPATOPHI S3BIKOB 3ampocoB SQL;

YMETh:
* paboTaTh C IPOrpPaMMHBIM 0OecTIeYeHHEM TPOEKTUPOBAHMSI UHTETPUPOBAHHBIX CUCTEM,

MIPOEKTHPOBATH almapaTHoe o0ecrieueHne MHOTOYPOBHEBO HHTETPUPOBAHHONW CHCTEMBI;

* IPOEKTUPOBATH YIPABIISIONINE aJITOPUTMBI;

* pa3pabaThIBaTh AITOPUTMBI PEIICHHS MTPUKIIATHBIX 3a/1a4 HA OCHOBE TUITOBBIX CTPYKTYP
QITOPUTMOB, TPUKIATHBIE TPOTPAMMHBIC MPOIYKTHI C TOMOIIBIO COBPEMEHHBIX CPEICTB M
SI3BIKOB TIPOTPAMMHUPOBAHUS C NMPHUMEHEHHEM COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJIOTHIM
00paboTku nanubixX (Bkaouas CYB/I);

* MPOCKTHPOBATh AHAJIOTOBBIC M JUCKPETHBIE KOMOWHATOPHBIC W IIOCIEIOBATEILHBIC
MEPEKITI0YaTEIbHBIC CXEMBI;

* HCIOJB30BaTh TEXHUYECKUE CPEACTBA ISl M3MEPEHUS Pa3IHuHBIX (PU3HUECKHIX
BEJIMYWH;

* OCYIIECTBIISITH COOP M aHAJIM3 MCXOJHBIX JAHHBIX Ul MPOCKTUPOBAHUS CUCTEM H
CpE/ICTB aBTOMATH3AIIUH U YIIPABJICHUS;

* HCIIOJIB30BaTh CTaHIAPTHBIC TMAKEThl TPUKIAJHBIX MPOTPAMM JUIS  PEHICHUS
MPAaKTUYECKUX 3a7a4 (OPMHUPOBAHUS 3alPOCOB K 0a3aM; MPUMEHSTH NPHHIUIBI U 3aKOHBI
PEISIIUOHHOM aNreOphl PU CAMOCTOSATEIIEHOM IIPOCKTUPOBAHUY PEIISIIMOHHBIX 0a3 TaHHBIX;

BIIQJICTh:

* HAaBBIKAMH MPOCKTHUPOBAHHUS, pa3pabOTKH, MPOTPAMMHUPOBAHUS M HAIAJKH JIEMEHTOB
WHTETPUPOBAHHOW CUCTEMBI YITPABICHHSI TIPOU3BOJICTBOM.

* HaBbIKAMH Pa0OTHI C COBPEMEHHBIMH aIlllapaTHBIMU M MPOTPAMMHBIMH CPEJICTBAMHU
MIPOCKTUPOBAHUS CUCTEM YITPABIICHHSI,

* HaBbIKaMH (OPMHPOBAHUS AITOPHUTMA YIIPABICHUS MO 3aJaHHOW TEXHOJOTHYECKOU
cxeMme paboThl 000PyI0BaHNUS;

* HaBbIKAMHU pPAa0OTBI B WHTETPHPOBAHHBIX Cpelax pa3pabOTKU MPOTPaMMHOTO
obecrnieueHu (B T.4. peAAKTHPOBAHUS, KOMIUIISIIINH, OTIAIKA IIPOTPaMM );

* HaBBIKAMH B MPOEKTUPOBAHNH aHAJIOTOBBIX M JUCKPETHBIX YCTPONUCTB aBTOMATUKU;

* HaBbIKAMHU, HEOOXOIUMBIMH Ui CO3JaHUS AaBTOMATU3MUPOBAHHBIX CPEJICTB
TEXHOJIOTHYECKHX HW3MEpeHu#, a Takke HMHPOPMAIMOHHOTO O0OECMeYeHus] CHCTEM
aBTOMAaTH3AIIHH;

* HaBBIKAMHM pacueTa CTaTHMYECKUX U JUHAMHUYECKHX XapaKTepUCTHK OObEeKTa
yIpaBJIeHUS, OTIPeIeNIeHHs MOKa3aTeneil kauecTBa paboThl CHCTEMBI YIIPaBJICHHUS,



* HABBIKAMH IPOEKTUPOBAHHUS JIOKAIBHBIX KOHTYPOB YIIPABIICHHUS;
* sI3pIKaMHU porpaMmmupoBanust SQL.

3Hanus (YMEHHUs, BIAJCHUs), OJYyYCHHbIE NMPH MU3yYCHUU AAHHOW TUCHMILIMHBI OyIyT
HEOOXOAUMBI JIJIsl U3yUSHHS TUCIUTLTAH/TIPAKTHK:

udpoBsie cucTeMbl yrpaBIeHUs

[ToaroroBka K 3a1uTe U NPoLeaAypa 3alllUThl BHITYCKHON KBaTU(PUKAUOHHON paboThI

[Ipon3BoACTBEHHAS - IPOEKTHO-TEXHOJIOTNYECKAs IIPAKTUKA

IIpounsBoacTBEHHAs - HAYUYHO-UCCIIEA0BATENbCKAs paboTa

3 Kommnerenuun o0yuarouierocsi, opMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILINHBI (MOYJIS) U IIJIAHUPYeMble Pe3yJibTaThbl 00y4eHust

B pesynbpTaTe 0cCBOCHMS JUCHMILIUHBI (MOIYIs) « AapaTHbIE CPECTBA U IPOIPAMMHOE
o0ecreyeHne MUKPOIIPOLECCOPHBIX TEXHOJIOTNYECKUX KOHTPOJUIEPOBY OOYYAIOLIUICS NOJIKEH
00J1a/1aTh CIEAYIONIMMHI KOMIIETEHIUSIMU:

Koa manukaropa

I/IHI[I/IKaTOP JOCTHIXXCHUA KOMIICTCHITU

OIIK-7 CnocobeH ocyiecTBiIsITh 000OCHOBaHHBIN BBIOOpP, pa3padaTbiBaTh U PEATM30BbIBATh Ha
MPAKTUKE CXEMOTCXHUYCCKUEC, CUCTEMOTEXHUYCCKUE U allllapaTHO-IIPOrpaMMHEBIC PCIICHUA I
CHUCTEM aBTOMATU3aAIlIMU U YIIPABJICHU S

OIlK-7.1

[Ipumensier COBPEMEHHBIN WHCTPYMEHTApUU [IPOEKTUPOBAHUS
MIPOTrpaMMHO-AIIIAPaTHBIX CPEACTB JUISl pEUICHUs 3aJa4 aBTOMATH3aluu U
YIPABJICHUS

OIIK-8 Cnocoben

BBIOMpATh METOJbl M pa3pabaThiBaThb CHUCTEMBI YIPABICHUS CIOKHBIMU

TEXHUYECKUMU 00BEKTAMH M TEXHOJIOTHYECKHUMU IpoucccaMu

OIIK-8.1

[IpumeHnsieT  cOBpeMEHHBIE  METOABl  pa3pabOTKHM  TEXHUYECKOTO,
WHPOPMAIIMOHHOTO W AJTOPUTMUYECKOTO  OOECIEYCHHS  CHUCTEM
ABTOMATH3AIMH U YIIPABJICHHUS




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh JUCHUILTUHBI cocTaBisieT 11 3adetHpix equaun 396 akaa. 4acoB, B TOM
qucie:
— KOHTakTHas pabora — 149,1 akan. gacos:
—aynuTtopHas — 144 akan. yacos;
— BHeaynuTopHas — 5,1 akas. yacos;
— camocTosiTenbHas padborta —211,2 akaj. 4acos;
— B opMe npakTuiIeckoi moarotoBku — 0 aka. gac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - 3K3aMEH, 3a4ET C OLEHKOMN

AynuropHast I =
o | xoHTaxTHas pabora E E dopma TeKyILEero
S B
B B aKaJ. yacax 5} un KOHTPOJIS
Pa3zpen/ Tema 3 (B axaz. uacax) E R . P Kon
g % © | camocrosiTensHON | ycrieBaeMOCTH M
JIACIUTUTAHBI 5 - . | xommerentmu
O 5 8 & paboThI MPOMEXYTOTHOM
7ab. | mpaxr.
Jlex. P 2'S aTTecTalyy
3aH. 3aH. [ &
1. HHCTpyMeHTaTbHbIC
cpencrea pa3paboTku
IporpamMM Uit COBPEMEHHOMN
MHKPOITPOLIECCOPHOH TEXHUKU
CamocrosTenbHOe
1.1 AnnapatHsle cpeacTsa o
U3y4YCHHE YYeOHOM
IIPOEKTHUPOBAHUS  CHUCTEM
TIpaBJICHUS c 1 HaytHo
ﬁ imeﬂe}mem 1 2 4 fHTCPATYDPBL. YerHslit onpoc OIK-7.1,
P N Tounck p OIIK-8.1
MHKPOIPOLIECCOPHON .
JIOTIOJIHUTENbHOM
texuukn  Omron, OseH,
MaTepHuasoB 110
Delta
TeMe




YcrHbIi onpoc 1o
71a00paTOpHOH
pabote Nel
«CoznaHue mpoekTa
C UCITONB30BaHUEM

Cpepl
CaMOoCTOATENbHOE | IpOrpaMMHUpOBaHUS
u3ydeHue yuaeOHO KOHTpOJIEpa
W Hay4HO Omrony
JIUTEPATYPBI. YcrHbIi onpoc 1o
[ouck nabopaTopHOit
1.2 Cpencrsa JIOTIOJIHUTENBHOM pabote Ne2 OIK-7.1
IIpOrpaMMHUPOBAHUS 4 MmartepuainoB 1o | «Co3naHue NpoeKTa OIK 8. 1’
Omron, Ogsen, Delta Teme. [loaroroBka | ¢ UCIOIL30BaHUEM ’
K JJaOOpaTOpPHBIM cpensl
3aHATHAM, MPOrpaMMHUPOBAHHUS
BBITIOJTHEHUE koHTposutepa OBeH»
WHJUBUAYaIBHOT 0| YCTHBIH OMpoc Mo
3a/1aHusl 1o paboTe nabopaTopHOH
pabore Ne3
«Co3zaaHue mpoekTa
C UCTIOJIb30BaHHEM
cpepl
MPOrpaMMHUPOBAHHUS
koHTposutepa Deltay
CamocrosTenpHOe
U3y4YCHHE YYeOHOM
Y Hay4HO
1.3 OcobeHHocTH ya
KOH(UTIypHpOBaHUS 4 AHTCPATYPEL. YcTHBII orpoc OIIK-7.1,
Tounck OIIK-8.1
annapaTHBIX CPEICTB .
JIOTIOJTHUTENbHOM
MaTepuasoB 1o
TeMe
CamocrosiTenbHOe
u3ydeHne yaeOHoi
14 Opranuzanys v Y1
ajpecaluy  JOCTyHma K 1 HaytHo
CI/If")HaIIaM Og;aCTHM 4 AHTCPATYPEL. YcTHBIIM orpoc OIIK-7.1,
’ Touck p OIIK-8.1
IaMATH M IEePEeMEHHBIM .
JIOTIOJTHUTENBHOM
KOHTpoOJIepa
MaTepuasoB 1o
TeMe
Wroro no pasaeny 16
2. Baenenue
MIPOrpaMMHUPOBAHHE
MHUKPOIIPOLIECCOPHOU TEXHUKHU
(OBEH, Omron) Ha s3bIKax
mmskoro ypoas (LD, ST,
VYerHbI# ompoc 1o
CamocrosiTenpHOe o
u3ydeHne yaeOHoi naboparopHoii
y;me azq o pabote Ne 4
HOﬂFETOZEa 1’< "N3y4yenne koMaHz
2.1 Peanmsanust OHUTOBOH JIOTHKU OIIK-7.1,
N 20 n1a0b0opaTOpHBIM
JTUCKPETHOM JIOTUKH sI3bIKA HA TIPUMEpE OIlK-8.1
3aHATHSIM,
CHHTE3a
BBITIOTHEHNE .
KOMOMHATOPHO#
WMHUBUAYAIBHOT O .
MepeKITI0YaTebHOM

3a1aHus 1o padore

cxeMbl"




CamocrosTensHoe
U3ydeHHe yaeOHOH

YcrHbIi onpoc 1o

THTEPATYPBI, 71a00paTOpHOH
2.2  YuciaoBele  THIIBI 4 8 20 Hr;%ir(:;;m;ijv{ pabote Ne 5 OIIK-7.1,
JaHHBIX ¥ apr(MeTHKa 3a£ ﬂTHE M "H3y4yeHne koMaH] OIIK-8.1
’ Ha/1 YUCIIOBBIMHU
BBITIOJTHEHUE "
WHIUBUIYaTBHOT O
3a7aHus 1o pabote
CamocrosTensHoe Verupiit onpoc 1o
U3ydeHue y4eOHoi 1aGopaTopHoi
JIUTEPATYpBI, padote Ne6
TO/ITOTOBKA K
2.3 TaiiMepsl M CYCTIUKA 8 16 40 HaGI([)paTopHBIM "Peanma'{ms[ OIK-7.1,
SAHATHAM, . cueTankoB", Ne7 OI1K-8.1
N3ydenne komann
BBITIOJTHEHUE paboTsI ¢
WHIUBUIYaTBHOT O Taiivepamu”
3a7aHus 1o pabore
CamocTosTenbHOe
H3y;;:;)eazqy;gr’-ron YceTHBIH onpoc o
nabopaTopHOit
2.4 Pabora c [TO/IOTOBKA K pabote Ne8 "Bioku OIIK-7.1,
4 8 10 | nabopatopHBIM
MOAIIpOrpaMMaMu SAHATHAM, JIaHHBIX, OIlK-8.1
(YHKIMOHATEHBIE
BBITTOJTHEHUE A —
MHJVBUAYAIBHOT O
3a/IaHusl 1Mo paboTe
YcTHbIH onpoc 1o
nabopaTopHOH
CamocrosTensHOe pabore N9
U3y4YCHUE YYEOHOM "Pazpaborka u
JIUTEPaTypsbl, porpamMMHast
25 Nzyuenue TOATOTOBKA K | PEAM3ALMs KOHTYPA | e 5 4
OMOJIMOTEUHBIX 4 8 10 n1abopaTopHbIM peryiupoBaHus OHK-8' 1’
AITOPUTMOB YIIPaBJICHUS 3aHATUSIM, HEeTPEPHIBHBIM
BBITIOJTHEHUE napameTpom
WHIUBUAYAIBHOT O| TEXHOJOTHYECKOTo
3a1aHus 1o padore nporecca ¢
UCIIOIb30BaHUEM
M1/ perynstopa”
Wroro no pazaeny 24 48 100
3. CucreMbl aBTOMaTH3alMU C
yIIaJIeHHON nepudepueit
(IInaitnep DaeKTPUK)
CamocrosTenpHOoe
U3y4CHUE YUCOHOM
¥ Hay4HO
3.1 Usyuyenme cpenpl 1 2 4 JIUTEPATYPHI. Vernnit onpoc OIlK-7.1,
Unity Pro Tlomck OIIK-8.1
JIOIOJIHUTENHLHON
MaTepuasoB 1o
TeMe




CamocrosTensHoe
U3ydeHHe yaeOHOH

YcrHbIi onpoc 1o

JIUTEPATYPHI, nabopaTopHO¥t
3.2 Kon¢urypuposanue HOArOTOBKA K pabote Ne9 OIK-7.1
anmnapaTHbIX CpEICTB C 2 16 20,2 | maboparopusM |"Kondurypuposanue OHK-8. 1’
yIaJeHHO nepudepuei 3aHATUAM, anmnapaTHBIX CPENICTB '
BBITIOJTHEHUE PLC B cpene Unity
WH/IMBUIYaJILHOT O Pro"
3a7aHus 1o pabote
Uroro no pazneny 4 16 24,2
Hroro 3a cemectp 36 72 140,2 9K3aMeH
4. Cucrembl IUCIIETYEPCKOTrO
VIpaBieHUs C TPUMCHEHHEM
rpaduUecKuX raHenen
CamocTosTensHoe
M3YCHHE YuCOHOH YcTHBIN onpoc 1o
41 OcobenHocTu ;:;:g:;gsi’( nabopaTopHOi
NIPOrpaMMUPOBaHUS 6 6/611 24 R A—— pabore Nell OIIK-7.1,
rpagu4yecKux naHeneu "ITporpammupoBanus| OIIK-8.1
Siemens Bz?:;;::r;le rpaguueckux
HHJIHBHYATBHOT O naHeseit Siemens
3a7aHus 1o pabore
CamocTosTenbHOe
M3YdCHHC YHCOHOM YcTHbIH onpoc 1o
4.2 OcobennocTu Egg:g:;ggi’( nabopaTopHOit
MIPOrpaMMHUPOBAHHUS 6 6/611 24 aGOPATOpHBIM pabote Nel2 OIlK-7.1,
rpadu4ecKux naHenen "IMporpammupoBanus| OIIK-8.1
OBEH Bf:;;::r};e rpadu4ecKux .
MHJVBUAYAIBHOT O naseneii OBEH
3a/IaHusl 1Mo paboTe
CamocrosiTenpHOe
H3yHeHUE yueOHOl YcrHbIl onpoc 1o
4.3 OcobennocTu ;g;:gj;ggi’( nabopaTopHOit
MIPOrpaMMHUPOBAHHUS 6 6/41 23 HaGOpATOpHBIM pabote Nel2 OIlK-7.1,
rpadu4ecKux MaHemneH "IMporpammupoBanus| OIIK-8.1
OMRON Bzf‘::;::rm rpadHIecKuX
naneneit OMRON"
WHIUBUAYAIBHOT O
3aJlaHus 1o padboTte
Wroro no pazaeny 18 |18/16U1 71
HUroro 3a cemectp 18 |18/16U1 71 3320
Uroro o aucuuiuinze 54 190/161 211,2 SK3aMEH, 3a%eT

OIICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3auMM  NPEAYCMOTPEHHBIX BUJOB Y4eOHOM paboThl B KayecTBE
00pa3oBaTeNbHBIX TEXHOJIOTHH B IIPETOAaBaHUH JUCHUIUINHBI « Te€XHOJIOrHuecKrue KOHTPOIUIEPHI
U CPE/ICTBA IUCIIETYEPCKOTO YIPABIEHUS) UCTIOIb3YOTCS:

TpaauumonHeie 06pa3oBaTeNbHBIE TEXHOJIOTUN — UH()OPMAIIMOHHAS JIEKUIHUS (BBOAHYIO
JIEKLUIO, I/I€ JaeT MePBOE NPEACTABICHUE O IIPEIMETE U 3HAKOMCTBO CTYJEHTOB C Ha3HAYEHHUEM
U 337jayaMu Kypca); JEKIUU — KOHCYJIbTAllU1, U3JI0KEHHE HOBOTO MaTepHaja COIPOBOXKIACTCS
IIOCTAaHOBKOM BOIIPOCOB M JUCKyCCHEH B MOHCKAX OTBETOB Ha 3TU BOIPOCHI; JIaAOOpaTOpHbIE
paboTHI.

Texnonornu npoOiaeMHOro o0ydeHHs] — MPOOJIEMHBIE JIEKUUU SBISETCA PE3yJIbTaTOM
YCBOGHUS TIOJMYYeHHOW HH(OPMAIMK TOCPEACTBOM IIOCTAHOBKM MPOOJIEMHOTO BOMpoOca M
MOMCKa TIyTeH €ro pemieHus; JadopaTopHble pabdOThl € MCHOJIb30BAaHUEM MPOOIEMHOTO
oOyueHue, KOTOPOE 3aKJII0YAETCs] B CTUMYIMPOBAHUHU CTYJEHTOB K CAMOCTOSTENILHOMN «JJ00BIuEe)
3HaHUH, HEOOXOIMMBIX JUTSI PEHICHUs] KOHKPETHOM POOIeMBI.

NHdopmanmoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTMM — B XOJ€
MIPOBEJICHUS] JICKIMOHHBIX 3aHATHUH TNpeaycMaTpUBACTCSl HMCHOJIb30BAaHUE AIIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepHaia (JeKUUU-BU3yalu3allun), Ucroyb3oBanue VHTepHET pecypcoB
UTSL TIPOMEKYTOYHBIX aTTECTAIMI ¥ IPOBEPKH OCTATOYHBIX 3HAHUHT

JlekuMOHHBIN MaTepuan 3aKperuiieTcs B XOJie JIabOpaTOPHBIX pabOT, Ha KOTOPBIX
BBITIOJTHSFOTCSI TPYIIITOBBIC FITH MHIMBUAYAbHBIC 3aITaHHSI TI0 IPOUICHHOM TeMe.

JlaGopaTtopHble 3aHATUS MPOBOIATCS B HMHTEPAKTUBHON (opMe C HCIOIb30BaHUEM
CJIEYIOIIMX METO/I0B UHTEPAKTUBHOTO 00yUEHUSI:

- aKTyaJu3alMsl MO3HABATEIbHOM JEATENBHOCTH Y4YalIUXCS IyTeM MNOOYXKIACHUS K
OCMBICJICHUIO JIOTMKM U TOCJIEJ0BATEIbHOCTH MPOBEACHHUS HAyYHOTO MCCIEAOBAHUSA, K
BBIJICJICHUIO B HEM TIJIAaBHBIX M HauOoJiee CYIECTBEHHBIX ATAIOB; MPH 3TOM ONpeAessieTcs
KOHEYHas 1eJIb UCCIIEJ0BaHMs, a IyTH €ro MpOBEACHUA U (POPMBI IpEeACTaBIECHUS pe3ysbTaTa
00y4JaroIuiicsi BRIOUpaeT cam;

- OTCYTCTBUE JKECTKO pPErJIaMEHTHUPOBAHHOTO IOPAJKA BBIIOJHEHHUA pPAOOTHI IO
00paboTKe SKCHEPUMEHTAIbHBIX JaHHBIX, KOIZa CTYIEHT OIIEpUpYeT BCIIOMOTraTeIbHON
nHpopManueir o cmocobax TMOWCKAa HEOOXOAUMBIX TPOTPAMMHBIX CpPEICTB, (PYHKIUH,
IIPOTOKOJIOB IIepeauu ¥ 00pabOTKH IaHHBIX, YTO BbIPAOATHIBACT CIIOCOOHOCTH K TO3HAHMIO;

- IpU TIOCTAHOBKE U aHAJIM3€ pe3yJbTaTOB MCCIEIOBAHUSA JUISL JOCTHIKEHUS
IIOCTABJIEHHBIX 1eJIel 00yuaroluecs JODKHbI JAeIaTh CPaBHEHUs, COMIOCTABIIATh HOBbIE (DAKTHI,
IIPUEMBI UCHOJb30BAHHBIE APYIMMH YJaCTHUKAMU TPYIMIbI, 00paliaTh BHUMaHUE HA MPUYMHBI,
BBI3BIBAIOIME TO WJIM MHHOE SBJIEHHE U OBITh CIOCOOHBIMH IPOAEMOHCTPUPOBATH
MHAMBUYAJIIbHOCTh CBOET'O I10/1X0/1a K PELICHHUIO 3a/1a4H;

- IPOBEJICHUE 3aHATUH B (hopMe NTOUCKA IPUYHMH JOMYIIEHHBIX OMNOOK IPU MPOBEICHUU
UCCIIEIOBAaHUs, MPUYMH HECOBNAAEHUS PE3yJIbTAaTOB C IOJYYCHHBIMH JAPYTMMHU IpyNIaMu
oOyyaromuxcs, oOyXJeHNe K CTPEMJICHUIO HaXOIUTh U YCTPAHATh YyXKHE U CBOU OIIUOKH.

CamocrosrtenbHas paboTa CTUMYJIUPYET CTYIEHTOB K CaMOCTOATENbHOM MpopaboTke B
Ipoliecce BBINMOJHEHHUsS] KOHTPOJIBHBIX paldoT, a Takke B IPOLEcCe MOATOTOBKH K YCTHOMY
OIIpOCy, TECTUPOBAHUIO U UTOTOBOM aTTECTALUH.

B xozie mpoBeieHns TEKIIMOHHBIX 3aHATHH pe1ycMaTpUBAETC:

- HCIOJIb30BaHHUE HJIEKTPOHHOTO JEMOHCTPALIMOHHOTO MaTepuana IO COBPEMEHHOM
U3MEpUTEIbHOM TEXHUKE;

- ICTI0JIb30BaHME 3JIEKTPOHHBIX YU€OHUKOB 10 OT/CJILHBIM TEMaM 3aHATHIH;

- BCTPEYM C MPEICTaBUTENSIMHU IMPOEKTHBIX W OOCHyXHBaromuX npeanpusatuit: 3A0
«HIIO ABTomMaruka», OO0 «2OneKkTpopeMOHT»; IpeaIoIaracMble TeMbl BCTped: «IHHOBau B
001acTH  KOHTPOJIBHO-U3MEPUTENBHON  TeXHUKW», «lHTemekTyaabHble  MeXaTpOHHbIE
CHCTEMBI», «/{MarHoCTHKa U OBEpKa CPEJCTB U3MEPEHUIN»;

- aKTMBHBIE U HHTEPAKTHUBHBIE (POPMBI 00YUEHUS: BAPUATUBHBIN OMIPOC, TUCKYCCHUH,



YCTHBIN OIIPOC, TECTOBBIH OIPOC, MHANBUAYAIbHAS «3alIUTa» 1a00paTOPHBIX paboT | T.1I.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yUYaroIIuXCcst
[IpencraBneno B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA I/l POBEAeHU POMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIHIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. PsGuuxoB, M. IO. IIporpammupoBaHuE€ MHUKPOIPOIIECCOPHBIX KOHTPOJUIEPOB Ha
sSI3bIKaX BBICOKOTO ypoBH# : ydeOHoe mocodue / M. 0. Ps6uukos, E. C. Psbuukosa ; MI'TY. -
Maruutoropck : MI'TY, 2017. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTyn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3135.pdf&show=dcatalogues/1/1136
399/3135.pdf&view=true (mata ooOpamenus: 01.07.2022). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeZieHns ocTynHbI Takke Ha CD-ROM.

2. PsbumkoB, M. 1O. IIporpamMmmupoBaHHE CUCTEMBI IUCTIETYEPCKOTO YIPABICHHUS '
yuebnoe nmocooue / M. 0. Ps6unkos, E. C. Ps6uukosa ; MI'TY. - Maraurtoropck : MI'TVY, 2016.
- 1 opekrpon. onr. guck (CD-ROM). - 3Barn. ¢ turyn. oakpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132
625/2734.pdf&view=true (mata oOpamenus: 01.07.2022). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeIeHns ToCcTymHBI Takke Ha CD-ROM.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Poros, B. A. CpezicTBa aBTOMaTH3aIMK U yIIpaBlIcHUs . yueOHUK Ui By30B / B. A.
Porog, A. . YynakoB. — 2-e u3 ., ucnp. u gomn. — Mocksa : M3zpatenscTBo FOpaiit, 2020. — 352
c. — (Beiciree oopazoBanue). — ISBN 978-5-534-09060-4. — Tekcr : snekrponnsiii // DbC
FOpaiir [caitr]. — URL.: https://urait.ru/bcode/451879 (nara oopamenwus: 01.07.2022).

2. AnmapaTHbele CcpeacTBa M TporpamMmHoe obOecmedenne KoHTposuiepoB SIMATIC
S7-300/400 : yuebnoe mocodbue / C. M. Auapees, M. 10. Psounkos, E. C. Ps6unkoBa, H. A.
TNomoBko ; MI'TY, [kad. ITIKuCVY]. - Marautoropck, 2011. - 197 c. : w1, cxemsl, Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/10882
50/501.pdf&view=true (nara oopamenus: 01.07.2022). - MakpooObeKT. - TEKCT : 3JIeKTPOHHBIA. -
Nmeercs neyaTHbIN aHANIOT.

3. Cmupaos, 0. A. Texuuuyeckue cpeiCcTBa aBTOMATH3AIMKM M YIPaBIEHUS . yueOHOE
mocobue / 0. A. Cmupnos. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 456 ¢. —
ISBN 978-5-8114-5413-6. — TekcT : snekrponHbiii // Jlap : 31eKTpOHHO-OHOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/140779 (nara oopamenus: 01.07.2022). — Pexum
JOCTYyTIa: 7Sl aBTOPU3. MOJIb30BATENCH.

4. Kanymun, JI. B. Wudopmaimonnas crpykrypa mnpeanpustus / Kamymuua/l.B.,
KyszuenoBA.C., HockoBaE.E. - Kpacnosp.: COVY, 2014. - 186 c.: ISBN 978-5-7638-3128-3. -
Tekcr : snexrponnsiid. - URL: https://znanium.com/catalog/product/550387 (mara oOpamicHwust:
01.07.2022). — Pesxum 10CTYIIA: 110 TOMUCKE.

B) MeToguyeckne yKazaHus:

1. Psa6uukoB, M.}O. OcHOBBI TporpaMMHpPOBAaHUS TPOMBILIIIEHHBIX MUKPOIPOLIECCOPHBIX
KOHTpoIepoB: yued. mocobue / M.IO.Ps6unkoB, E.C. PsOumkoBa. ; MarHuUTOrOopcKmii roc.
TexHudeckuil yH-T uM. I'.1. HocoBa. — Marauroropck: M3n-80 MaroHuToropck. roc. TexXH. yH-Ta,
2018. — 125 c. — Tekct: HEMOCpeACTBEHHBIN.2.4.



2.XuBpuH, M. B. AnnapaTHoe U mporpaMMHOe oOecreueHHe YIpaBiIeHUS TEXHOJOTHYECKUMHU
npoueccamu. Paznenbl:  ABTOMAaTU3UMpOBAaHHBIE CUCTEMbl  YIPABICHUS  IPEAIPUATHEM.
[Ipumenenune cerell BO B3pHIBOONIACHBIX 30HAX. AmNNapaTHble M MPOrpaMMHBIE CpEACTBa
IPOrpaMMHPYEMBIX KOHTPOJUIEPOB : yueOHO-MeToandeckoe mocodue / M. B. XuBpun. — Mocksa
: MUCUC, 2015. — 95 c¢. — Texkcr : anekrponnsiid // JlaHp : 31eKTPOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/116790 (nara oopamenus: 01.07.2022). — Pexum
JOCTYIIA: AJIs1 aBTOPU3. IIOJIB30BATEICH.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypceni:

IIporpammHoe obecnieueHne

HaunmenoBanmue .

10 Ne norosopa Cpok 1eicTBUS JIUIICH3UN
7Zip CBOOOJTHO 0eCCPOUHO
FAR Manager |cBo6o1HO 0eCcCpOUHO
MS Off_lce 2003 Ne 135 01 17.09.2007 0eccpouHO
Professional

IIpogdeccuonaibHbIe 02361 JAHHBIX 1 MHPOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBbI
Hassanue xypca CchlIKa

OnekTpoHHas  0a3za  MEePUOJUYECKHUX
m3nanuii East View Information Services,
Harmmonanbuasa
nHGOPMAIIMOHHO-aHATUTHYECKast URL.: https://elibrary.ru/project_risc.asp
cucteMma — Poccuiickiii HHAEKC HAYIHOTO
ITouckoBast cucrema Akamgemus Google
(Google Scholar)

https://dlib.eastview.com/

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

Mngopmannonnas - cucrema - Emunoe URL.: http://window.edu.ru/
OKHO _JIOCTyNa K HMH(QOPMAIMOHHBIM

OdenepanbHoe rocyJlapCTBEHHOE

oromkeTHoe yupexaenne «®Penepamsusiii|URL: http://wwwl.fips.ru/
WHCTUTYT IPOMBIILICHHOM

Poccuiickas lN'ocynapcrBenHas

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

DNEeKTPOHHBIE  Pecypchl  OMOIMOTEKH
MI'TY um. I''1. HocoBa
YHuBepcuteTckas nHpopMaMoOHHas
cucrema POCCHUS

MexnayHapoanas pedepaTuBHas n
IOJTHOTEKCTOBAS crpaBoYHas 0aza
MexnynapoaHnas 0a3a MOJHOTEKCTOBBIX
»KypHanoB Springer Journals
MexnayHapoaHass KOJUIEKUHS Hay4YHBIX
MPOTOKOJOB IO Pa3IdYHBIM OTPACIISIM
MexnayHnapoanas Oa3a Hay4HbIX
MaTepHaIOB B 001acTH (hU3NUECKUX HAYK
MexnyHapoaHas  0a3a  CIPaBOYHBIX
W3JAaHUH 10 BCEM OTpacisiM 3HaHHH

https://magtu.informsystema.ru/Marc.html?locale=ru

https://uisrussia.msu.ru

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references




MexnayHaponHass pedepaTuBHass M HOJHOTEKCTOBAs

cripaBoyHast 6a3a JaHHBIX HAaydHbBIX W3qaHuil «Springer|https://www.nature.com/siteindex

Nature»

Apxus HAay4YHBIX  JKYpPHAaJIOB «HauunonainsHbII

3JIEKTPOHHO-UHPOPMAMOHHbI  kKoHopimym»  (HIT[https://archive.neicon.ru/xmlui/

HAUKOH)
9 MaTtepHajibHO-TeXHHYECKOE ofecriedyeHne THCHUTIINHBI (MO/TYJIs1)

MatepuanbHO-TEXHUYECKOE 00eCIIeYeHNE TUCIUIUINHBI BKJIIOYAET:

1. Y4eOHble ayTUTOPUH ISl IPOBEIICHUS 3aHATHIA JICKIMOHHOTO TUMa (aya. 437)

MynbTUMEIUHHBIE CPEJICTBA XPAHEHNUS, IEPEAAYH U PEACTaBIEHUS HHPOpMALUH

2. YueOHas ayiMTOpUS U IPOBEACHUS JTAOOPATOPHBIX 3aHATHI: KOMIBIOTEPHBIH KJIacC
(ayn. 448)

[MepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTepHET 1 ¢ 10CTYyIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA

3. [TomereHust A5 CAMOCTOSATENIbHOM paboThl 0Oyuarormuxcs (ayu. 448)

[MepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTepHET 1 ¢ 10CTYyIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA

4. YuebHble ayAUTOPUH JUIsl TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIMH, TEKYILErO
KOHTPOJISL ¥ TPOMEKYTOUHBIX KOHCYIbTaImii (ay. 448)

Jlocka, MynbTUMEIUINHBIN TPOEKTOP, SKPAH

5. lTlomemenue st XpaHeHUS U OPO(UIAKTHYECKOTO OOCTYKHBaHUS Yy4eOHOTO
obopynoBanus (aymd. 445)

Crennaxu [y XpaHEeHUs y4eOHO-METOAMYECKHUI JOKYMEHTAIINN

6. YueOHas aymuTopwsi JUIS TPOBEACHHUS JTA0OPATOPHBIX paboT: Jaboparopus
aBTOMATH3aIMH TEXHOJIOTHYECKHUX MPOIICCCOB U Ppou3BoACTB (ay1. 450)

JlaGopaTopHbIe YCTaHOBKH W MPUOOPHI JJIsI BHITIOJTHEHHS TA00PAaTOPHBIX PabOT:

- nabopaTtopusbiii creHn «IIpombimnennsie qataukny, [1J[-MAKC;

- nabopaTopHbIi cTeH 1 «JlaTunku TexHoIorndeckoi nupopmanuny, 1THU;

- maboparopusiil cteHa «[Ipombimnennsie narTauku pacxoaa», I1JIP-CK + kommberoTep ¢
npeayctaHoBieHHBIM [1O oT u3rotoBuTEN .

- naboparopublii cTeHn «lIpombinuieHHBIE nMaTYMkud Temmeparypsi», [IJIT-CK +
KOMIIBIOTEP C IpenycTanoBiIeHHBIM [10 oT u3rotoBuTeNs.

- maboparopuselii cteHa «IIpombinuiennsie gaTunku gasiaeHus», [1J1J1-CK + kommbroTep
c nmpenycranoBiaeHHbIM [1O oT u3rotoBuTENS;

- mporpaMMupyeMblii jtormdeckmii koHtposuiep ITJIK-Siemens + HOyrOyk c
npenycranoBieHHbIM 110 oT u3rotoBuTeNs;

- 1abopaTopHbIN CTeHT K ABTOMATH3allMs CUCTEM TEIUIOra30CHA0KEHHS U BEHTUJIISIIUI,
ATT'CB-09-11JIP-01 + HoyTOYyK ¢ mpenycraHoBiieHHbIM [10 oT u3roroBuTens;

- J1abOpaTOPHBINA CTEH] «ABTOMATH3AlUA CHUCTEM BOJOCHA0XKEHUS U BOJIOOTBEICHHUS,
ABUB-Y-01-12;

- nabopatopusbiii crenn «ITJIK-Omron-40 A-HH#»

- mabopatopHslii cten «OcHOBBI aBTOMaTUKN», OA-MP

7. VYyeOHas ayautopusi Ais TpPOBEIEHUS JabopaTopHbIX paboT: maboparopus
MHKPOIPOLIECCOPHBIX KOHTPOJUIEPOB M CUCTEM yrpaBieHus (ays. 437)

JIaGopaTopHble YCTaHOBKH JUIs BBITIOJHEHUS TAOOPAaTOPHBIX padoT:

- 1abopaTopHble cTeH b ¢ KOHTposuiepoM Pemukont P-130;

- 1abOPaTOPHBINA CTEH/I ¢ KOHTpOJIEpoM «OBEH».



[Tpunoxxenue 1

Yuebno-memoouueckoe obecneuenue camocmosamenbHol pabomul 00y4arOUWUXCcs

[lo mucuuniMHe NpexycMOTpEeHa ayJuTOpHAas M BHEAyAUTOpHas CaMOCTOSTEIbHas pabora

00yJaromuxcs.

BHanI[I/ITOpHaFI CaMOCTOATCJIbHAsA pa60Ta npeamnoJjaract CaMoOCTOATCIbHOC H3YYCHUC

y4eOHOH JIMTepaTypHl.

AyIuTopHas caMOCTOSTEbHAS paboTa MPE/oaraeT BEINIOTHEHHUE U 3alUTy J1a00paTOPHBIX

paboT, peneHne HHAUBUAYAIbHBIX 3a/1a4.

Ilepeuens J1abopaTOpHBIX
padot

BOl'lpOCLI K 3alImMTe

1. Co3panue

HCIIOJIb30BAHUEM
[IPOrpaMMHUPOBAHUS
KoHTposutepa Omron

MPOEKTa C
cpenpl

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

2. Ilepeuncnute GyHKIIMU CUTHAITBHBIX MOTyJICH

3. Kakve Tumbl CUTHAJIBHBIX MOJAYJEH BXOIAT B CEMEHCTBO
Omron?

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

5. Kakoe Ha3zHayeHHe PyHKIIMOHAIBHBIX MOTyJIEH ?

2. Cosmanue
HCII0JIb30BaHUEM
MIPOrpPaMMHUPOBAHUS
KoHTpoJuiepa OBeH

MPOEKTa C
cpezpl

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

2. Ilepeunciaure GyHKIIUN CUTHAIBHBIX MOIYIICH

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

5. Kakoe HazHauenue (pyHKIIMOHAIBHBIX MOTyJIeH ?

3. Co3manue mpoekra ¢

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

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

koHTpoJsuiepa Delta

MOJYJIsl B €r0 0003HAYCHUU?

5. Kakoe HazHaueHnue (pyHKIIMOHAIBHBIX MOTyJIeH ?

1. Yro rakoe Network mpoexra?

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

OUTOBOW JIOTMKU sI3bIKAa Ha
npuMepe CHHTE3a
KOMOHMHATOPHOM
MEPEKITF0YATEIIbHON CXEMBI

orepaTopoB» U «PeleiHble TuarpaMMb»?

4. Kak peanu3oBbiBaeTcs 0a30BbI€ JJOTHYCCKUE CXEMBI?

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

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

5. H3yueHume KOMaHI Haj
YHMCIOBLIMU BEINUYNHAMUA

1. Kakumu
byHKIIH?

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

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

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

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




Ilepeuens J1abopaTOpHBIX
pador

BOl'[pOCLI K 3allMTE

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

6. Peanuzauusa cueTYUKOB

1. Kakue ObIBatOT BUbI CYETUUKOB?

2. Kakue TUIbl JaHHBIX UCTIOJIB3YIOT CUETUYUKH ?

3. Kakyro na(opMaIuio coaepxar BpIXoa C4eTInKa?

4. IlpuBeaure npuMephl peanu3aliy CYETUNKOB

5. IlosicHuTe mpUOpUTET KOMAaHJ YCTaHOBKH, cdeTra u cOpoca
CUeTYHKa

7. N3yuenue komaH paboThbI
¢ TaiMepamu

1. Kakyio umHpOpManMIO CONEPKHUT cTapuias TeTpaaa CioBa
tarimepa?

2. Kakoil komaHIOW 3aIycKaeTcsi TalMep pacIIMpEeHHOTO
uMIysbca?

3. IlpuBeaure BpeMEHHYIO JAMarpaMMmy TaiiMepa 3aJepiKKu
BBIKJTIOUEHHUS

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

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

8. Bioxu JAHHEBIX,
(yHKIMOHANIbHBIE OJIOKH W

byHKIIMN

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

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

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

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

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

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

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

IPOrpaMMHBIE PEryasSTOPbI?

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

4. Kak ocyimiecTBisieTcsl HACcTpOWKa M 3allyCK CTaHAAPTHOTO
perynsitopa?

10. KondurypupoBanue
anmapatHbeix cpeacts PLC B
cpene Unity Pro

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

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

3. Ilepeuncnure ocHoBHble Moxaynu IIJIK wm ykaxure wux
Ha3HA4YCHHUE.

11. IIporpammupoBaHus
rpaduuecKux naHemnei
Siemens

1. M3noxure MOpSaoK pa3pabOTKU MpoeKTa sl rpadudecKoi
naHenu Siemens

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

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




Ilepeuens J1abopaTOpHBIX
pador

BOl'[pOCLI K 3allMTE

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

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

12. IIporpammupoBaHus
rpadu4ecKux maHemne
OBEH

1. Uznoxute mopsaok pa3pabOTKH MpPOEKTa IS TpaduuecKon
nanenn OBEH

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

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

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

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

13. [IporpammupoBaHus
rpaduyeckux naHenen
OMRON

1. V3noxwure mopsiok pa3pabOTKH MpoekTa JUisl Tpadudeckont
nanenn OMRON

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

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

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




IIpuioxenne 2

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

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

CTpyKTypHBI
U DJIEMEHT

KOMIICTCHII
n

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

OIIK-7: CnocoGeH ocymiecTBIATh 000CHOBaHHBIN BBIOOp, pa3pabaTbiBaTh U PEaln30BbIBATH HA

IMPAKTUKE CXECMOTECXHUUYCCKUC, CUCTCMOTCXHUYCCKUEC U allllapaTHO-IIPOIrpaMMHBIC PCIICHUA IJId

CHUCTCM aBTOMATU3allU U yIIPAaBJICHUA

OIlK-7.1

[Ipumensier
COBPEMEHHBIN
WHCTPYMEHTApUU
MIPOEKTUPOBAHUS
MIpOrpaMMHO-aNIapaTH
BIX CPENCTB JUTSt
peuieHus 3a1a4
aBTOMAaTU3aIU1 u
YIPABIICHUS

o s

10.

11.

12.

13.

Teopemuueckue eonpocwi:
KakoBbl oTiMuus B opraHu3aiuu J0CTyna K
BXO/THBIM/BBIXO/IHBIM CHTHAJlaM KOHTPOJIJIEPOB
Omron, Osen, Delta?

Kakue tunsl unTepdeiicoB UCHOIB3YIOTCS MpU
IpOrpaMMHUPOBAHUHT MTPOMBIIIIIICHHBIX
koHTpoJutepoB Omron, OBeH, Delta?

Kaxue cpencTBa HCTIONB3YIOTCS TUTST
OpraHu3aIun B3aUMOICHCTBUSA MEX Ty
YPOBHSAMHU HEPAPXUUYECKUX CHCTEM YIPaBJICHHS
KoHTposuiepoB Omron, Osen, Delta?

Kakne ¢pyakmuu Beimoanaser SCADA?

Kakue KOMITOHEHTBI BXOJIAT B
OJIHOTIOJIH30BATEIIbCKYIO APM? Kakne
BO3MOYHBI BapHaHThI MOCTPOCHHUS
OHOIIONB30BaTeIbcko APM?

Kakue ocHoOBHBIE CTpyKTypbl ypoBHsS HMI
UCIIOJIL3YIOTCSI B COBPEMEHHBIX CHCTEMax
yrpaBJieHus?

Kakoe  oTiimume  MHOTOIOJIb30BATEILCKOM
CUCTEMbI YeJIOBEKO-MAIlIMHHOTO UHTepdeiica oT
OJIHOTIONIE30BATEIbCKOM ?

YUto Ha3BIBAIOT pacHpeaeIeHHON
APM?

Kakoe crneunanm3upoBaHHOE MPOrPaMMHOE
obecriedeHre HCMOJIb3yeTCs HJs TMOCTPOCHHS
APM ¢ pgoctymoM  uepe3  IIOOANbHYIO
KOPIOPAaTUBHYIO CETh U ceTh MHTepHeT?

Kakast ocHoBHast o6nacts npumeneHuss APM c
JIOCTYIIOM 4epe3 TI00allbHYyI0 KOPHOPATHBHYIO
ceThb U ceTb HTEepHeT?

Kakue Tumel mporpamMmmaTOpoOB HCIIOJIB3YIOTCS
npu nporpammupoBanun PLC Omron, Ogen,
Delta?

Kakue anroputmsel ypaBiaeHUs! BXOSAT B COCTaB
onomorex Omron, OBen, Delta?
Kaxkue cpelibl HCTIOJb3YIOTCS

CUCTEMOH

npu




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIN
u

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

IpoTrpaMMHPOBaHUM  KOHTposuiepoB — Omron,
Osen, Delta? KakoBbl OCHOBHBIE OTIIMYHSA B
(GYHKIUAX ATUX KOHTPOJUIEPOB?

JlaliTe CpaBHUTEIIbHYIO OLIEHKY CEMENCTBaM
koHTposutepoB Omron, OBeH, Delta.

Nznoxure HOPSITIOK KOH(UTYPUPOBAHUS
WHCTpYMEHTapus Tpadudeckux maneneir Omron,
Osgewn, Siemens 1 BbIBOIa TaHHBIX Ha SKPAHBI C
WCIIO0JIb30BaHUEM I'PaUKOB.

Hsnoxnre HOPSIIOK HaCTPOUKH
pacrpefieieHHOW  CHUCTEMBI  JIUCIIETYEPCKOTO
ynpaBieHus: Ha 0a3ze rpaduyeckux mnaHenei
Omron, Osen, Siemens ¢ nOpUMEHEHHEM
pPEe3epBHOTO CepBepa U KIIMEHTOB.

Kakue wuHCTpyMeHTHl TpaduyecKux maHenen
Omron, OsBen, Siemens mnpeaHazHAYEHBI IS
OpraHu3aIui padoThl OTEpaTopa C CHCTEMOWM
COOOIIEeHNH U TPEBOT?

ITepeuncnure CITOCOOBI JTUHAMH3AIUN
M300paKEHUST Ha MHEMOcXeMax TpaduaecKkux
naneneit Omron, Osen, Siemens.

W3noxxute  OPUHLUIBI  CTPYKTYPUPOBAHHS
nporpamMMsl B KoHTposiepax Omron, OBeH, Delta.
Ha npumepe wu3noxure NOPAIOK CO3TAHHS
M0JIb30BaTENbCKON (DYHKIIUH.

Kakue A3BIKH IPOrpPaMMHUPOBAHUS
HNOJICPKUBAIOT ~ CpPelbl  MPOTrPaMMHPOBAHUS
koHTposutepoB Omron, Osen, Delta?
[TepeuncnuTe 0CHOBHBIE HHCTPYKLIUU s3bIKa L u
PUBEIUTE puMep MIPOrPaMMBbI c
UCIIOJIb30BaHUEM KaTyIIEK C MaMSThIO.
[Tepeuncnute nerictBus s3eika SFC B cpene
Unity Pro.

Kakumu KOMaHJaMH peanu3yroTcs
apudmeTnyeckue GyHKIUN?

Kakue dopMatsl BBIMOTHEHHS apuPMETHUECKON
omepanuu MO IIEPKUBAIOTCS SI3BIKAMHU
pOrpaMMHUPOBaHUS?

Kaxune ObIBAIOT BUABI CUETYHKOB?

[TosicHuTe MPUOPUTET KOMAH]T YCTAHOBKH, CUETa
u copoca cyeTunka

[lepeuniciute TUMBI TalkMEpPOB B  cpenax
MporpaMMHUpOBaHUs KoHTposuiepoB  Omron,
OgeH, Delta.

[TpousBenute YTCHHE JTUArHO CTHYECKHUX
coo0IIeHni polieccopa KOHTpOJIepa
[IpousBeaute oTIaKy MPOTPAMMBI YIIPABICHHS
¢ ucnonp3oBanueM VAT Tabmuibsl U pexuma




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIN
u

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpesicTBa

MOHUTOpPHHTa  TporpamMmbl.  Kakwme  eme
OPOTPaMMHBIE CPENCTBA OTIAAKH ISl 3TOTO
HCIIOJIB3YIOTCS ?

30. Kakoe OCHOBHOE HAa3HAYCHHE CHUCTEMHBIX
GyHKIMI 1 GYHKIMOHATBHBIX OJI0KOB B OmMron,
Osemn, Delta?

31. 3anMmuTe OCHOBHBIE OIEPAllUM  peNICHHOMN
JIOTHKH, KOTOpBIE  HCIOJB3YIOTCS  TPH
IPOEKTHPOBAHUH PEIICHHBIX CXEM.

32. [IpuBenuTe mpuMep MporpamMmmbl Ha si3bikax LAD
u STL, peanmsyrommii OCHOBHBIC OIIEpaIN
pENEUHOM JIOTUKH.

Ilpakmuueckue 3a0anus:
1. TlpowsBenute KOHPUTYPHPOBAHHE CTAHIUU C

yaalieHHOW Tiepudepuer 1Mo 3aJaHHOMY COJICPKAHUIO
000pyI0OBaHUS:

2. JIna xonTposnepoB Omron, OeH, Delta HacTpoiite
JOCTYI K JHUCKPETHBIM BXOJaM TakK, 4TOOBI ajapec
nepBoro Bxoja 611 14.0.

3. B rpaduueckux mnanensix Omron, Osen, Siemens




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIN
u

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

p€ain30BaTb AHUMALUIO TICPCKIOYCHHA COCTOSIHUI
JABYX KJIAITaHOB:

OMSOFF

4. B rpadpuueckux manensx Omron, Osen, Siemens
co3laiTe B Kilacce TpeBOTr EIrOr HOBBINM TUI TPEBOT C
MMEHEM I10 CBOEMY YCMOTpeHHI0. HacTpoliTe 1BETOBYIO
ramMmmy Juis COOOIIEHUH CO3/JaHHOTO HOBOIO THIIA
TPEBOT.

5. B rpadpuueckux manemsx Omron, Oen, Siemens
CO3/IaliTe TOJIb30BaTeNIbcKuil  apxuB  «Operatorsy u
3aIl0JIHUTE €0 JJaHHBIMU COTJIACHO 3aJIaHUIO:
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CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIN
u

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

OIIK-8: CnocobOeH BbIOMpaTh METOIBI W pa3padaTbiBaTh CHUCTEMBI YIPABJICHHUS CIOKHBIMHU

TEXHUYECKUMH 00BEKTAMH U TEXHOJIOTMYECKUMU mnmponeccaMu

OIIK-8.1

[Ipumensier
COBPEMEHHBIE METO/IBI
pa3zpaboTku
TEXHUYECKOTO,
WH(POPMAITMOHHOTO |
AITOPUTMHUYECKOTO
obecrieueHuss CHUCTEM
aBTOMAaTHU3aIUI "
yIpaBICHUS

ok

©

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

22.

23.

Teopemuueckue eonpocwi:

Kakue 6moku peanusyroT (yHKIMUA KaTyIIeK C
aMsThIO ?

Haznauenue OmnokoB mepekmodenuss SEL u
MUX.

[Tepeuncnure OIOKH, peaU3YIONINE OTCPAIIUU
muoroourtoBoro U, NJIW, otpumanusi.
Ocob6ennoctu paboter 6;1oxkoB AFP u Timer_P .
B uem ornmmume peanuzanuy MOIIMPOTPaMMEI B
sune FB 6moxa u CFC cxembr?

Hasnauenue 610koB R_TRIG, F_TRIG?
MO’KHO 7T HacTpauBaTh YHCIIO BXOJIOB OJIOKOB
JTIUCKPETHOM JIOTHKH ?

[Tepeuncnure onepau MOOUTOBOTO CABUTA.
Ha3znauenne MHOroOMTOBBIX oOmepauuil Mpu
yIIpaBICHUU

Kak opranmzoBaTh OTKJIIOUEHHE KOMAHJ JUIS
TPYINIbl YCTPOMCTB MO JaHHBIM O cpabaThIBaHUU
UX KOHLIEBBIX C HCITIOJIH30BAaHHEM MHOTOOUTOBOM
JIOTUKH?

Kak HanoxuTh Macky JJis BBIIEICHUS COCTOSTHUS
TpeOyeMbIX OUTOB?

Kakosa CTPYKTYypa OMOMITMOTEYHBIX
PErylaTopoB C HENPEPHIBHBIM BBIXOJOM U
1aroBOTO TUMA?

Kakue ocHOBHbIE pa3fenibl BXOISAT B COCTaB
OMOIMOTEKH aJIrOPUTMOB PEryJIUPOBaHUS B
cpeae Unity Pro?

Kak opranuzoBaTb KOHTPOJIb MEPHOJUYHOCTH
UCIIOJIHEHUS IPOTPaAMMBbI?

Kak HacTpouTh MNEPHOIUYHOCTH HUCHOTHEHHS
nporpammbel CFC?

Hasnauenue TeKCTOBOTO COETMHEHHS

B uem ornuume peanuzanuu MOAMPOrpaMMBI B
Bune FB omoxa u CFC cxemsi?

[lepeuncnure OCHOBHBIE CTPYKTYpPBI MPOTpaMMm
MOCIIEJIOBATEIILHOTO YIIPABICHUS

Buabl v HasHauenue OnokupoBok Interlock u
Supervision

OYHKIIMK MEHIO YIIPABICHHS CEKBEHCOPOM
[lepeuncnure MHCTPYKIIUU 3TAllOB U Pa3/eioB
MEPMAHEHTHOTO KOJIa

C xakuM# COOBITHUSIMU MOXHO KOMOMHHPOBATH
UHCTPYKIIUU ITANOB?

[Tepeuncnure Tunel curHagoB B Omron, OBeH,




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIN
u

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

Delta.

Ilpakmuueckue 3a0anusn:
1. PazpaboraiiTe nmporpammy yrpaBie€HHUsS OOBEKTOM C

UCIIOJIB30BAaHUEM CTaHJapPTHOIO Omoxa
[IN/]-perynupoBaHusi C HENPEPBIBHBIM BBIXOJAOM B
koHTposuiepax Omron, OBeH, Delta.

2. Pa3paboraiite mporpamMmy yHpaBieHUs 0O0BEKTOM C
UCTIOIB30BaHNEM  HCIIOJIHUETEIIBHOTO  MeXaHHW3Ma
MIOCTOSTHHOW CKOPOCTH ¥ CTaHAAPTHOTO IIaroBOTO
perynaropa Ha 6a3e [11]/[-3akoHa perynupoBaHusl.

3. BoinoaHuTh HacTpoiKy OJI0Ka MIMPOTHO-UMITYJILCHOM
MOIYNAUMKA AN (GOPMUPOBAHUS  UMIYIBCOB  C
3a/IaHHBIMHM BPEMEHHBIMHU ITapaMeTpaMHu.

4. Ecim ¢ ALII mojynst aHanoroBoro BBoAa IMPUXOIAUT
curHanm 32768, TO Kakoe€ 3HAYEHUE HaNpPsHKEHUs
KOJIMPYETCS ATON BETMYMHOM, €CJIM MOJIYJIb HACTPOEH Ha
nuama3od +-10B?

5. 3anumuTe — MaTeMaTU4YeCKOE€  PEKYpPpEHTHOE
BBIpQ)KEHUE  JUISI  YUCIIEHHOTO  MHTETPUPOBAHUS
BXoaHOTO. Pa3zpaboraiite mporpammy Ha si3bike STL st
YHCJICHHOTO HWHTETPUPOBAHMS BXOJHOTO CHTHAJIA IO
NPEICTABICHHOMY BBIPAXXCHUIO.

6. 3anumuTe peKyppeHTHOE BbIpakeHUe i (uibTpa
loro mopsiaka. Paspaboraiite mporpammy (uiabTpa 1o
JTAHHOMY BBIPQ)KEHHUIO.

7. Peanmu3oBaTh  oOIepalM¥  HHTCTPUPOBAHUSA W
mudGepeHIUPOBaHUS B Cpelie  IPOrpaMMHPOBAHUS
Omron, Ogew, Delta.

8. PaspabotaiiTe mnporpammy, HEOOXOOUMYIO JUIS
peanmuzauun  [IM-3akoHa  ympaBiaeHuss B cpene
nporpammupoBanust Omron, OBeH, Delta.

9. CoctaBbTe mporpamMmy B cpejie IpOorpaMMHUPOBAHUS
Omron, Osen, Delta nna Beigenenns outos 10.0, 11.0,
1.1 B cnoBe IWO u komupoBaHMs HUX cTaryca B
cootBercTByromue Outet MWO ¢ wucnonb3oBaHueM




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIN
u

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

MHOTOOUTOBBIX OTIEPALIHIA.

10. CocTaBbTe mporpaMmy B cpejie IpOrpaMMHUpPOBaHUS
Omron, OseH, Delta otxmouenns komana Q0.0, QO0.1,
Q0.2, Q0.3 mpm cpabaTbIBaHUU COOTBETCTBYIOIIUX
maraukoB 10.0, 10.1, 10.2, 10.3 ¢ wucnoiab3oBaHHEM
MHOTOOUTOBOM JIOTHKH.

11. Peanm3oBate B cpezpe mporpammMupoBanus Omron,
OsgeH, Delta  cTpykTypupoBaHME€  MPOTpaMMBbI
YIIPaBJICHUS] MOJAENBIO CIIsI00BOM TENEKKHU, YIIPABICHUE
KOTOPOH TPOHMCXOJUT IO HAKATUIO JBYX KHOIOK Ha
IIOCTy OIepaTopa: KHOIKA «BIEpel» K pOJIbraHry,
KHOTIKA «Ha3a/» Ha CKJIaJ.

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

kHonka “Hazag “-101  “Hazaa” - Q0.1

o o nar'CronBrepea” - 102 fIK"Bnepen”- Q0.2

par'CronHazag "-10.3  NIK'Hasag" -0Q0.3
Bnepen  Hasan par''KoruBnepea' - 10.4
Combu nar"KornuHasan "' - 105

Ponbranr [ ‘ ; E Crema
Kele| ecs CH @ |@® KH

H T T

[, L |

PeanuzoBath omepanuu mepeMelieHus TeNeru B
IIPOU3BOJIFHYIO CTOPOHY B BUJIE (PYHKIIUU:

Enepen
FEL

/6
"K_Brepen” 10.0) move_sta uove [——
nostactl light [—
nostartZ
c

TR \ K
KB 10.4] Q
Hasan

i

"K_Hasan” I0.1| move_sta uove ——
Llight —

‘ nostartl
nostartz

E

“Hazan” 00.1] E

“Brepen” 00.0)

"CH 10, 3|

"EH" I0. 5|

12. B cpene nmporpammupoBanuss Omron, OBeH, Delta
pa3paboTarh cepBep MPOEKT C OJHUM DKPaHOM, Ha




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIN
u

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

KOTOPOM TIPOUCXOJHWT M3MCHCHUE IBETa M300paKCHHUS
JamMmbBl  TPH  HAKaTHM HA KHOMKY. Pa3paborarh
kireHTckoe WINCC npuitoskeHHe W TMOKIIOYUTh €r0 K
CEPBEPHOMY MPUIIOKEHHIO.

13. Pa3pabotare B cpeae mporpammupoBanuss Omron,
OgeH, Delta mporpaMmy macimTabupoBaHusi CUTHAJIOB
perynaTopa C HENpephIBHBIM BBIXOJIOM B JHAlla30HE
[0..100] m1s BeIBOAA CHWTHAJIa Ha aHAJOTOBBIA BBIXOJ
[0..10B] ¢ nucnonp30BaHIEM CTaHAAPTHHIX OJIOKOB Step7.

14. Peanmu3oBath B cpene mporpammupoBanus Omron,
OgeH, Delta Tpexno3uinoHHbIN peedHbIA PErymnsTop ¢
3aJJaHHOM 30HOW HEYYBCTBUTEIIBHOCTH W YPOBHSIMH
YIOPABJSIIOIIETO CUTHAA ¢ mpuMeHeHueM Oioka MUX.
B kauecTtBe 00BEKTa HCMONIB30BaTh OJIOK pacyera
ckonb3smiero cpeadero nmo 30 mukinam — SAMP_AVE.
Perynsitop paboTaer B COOTBETCTBUH C YCIOBUSIMHU:

100,npu:e >5
U=1:0,npu:-5<e<5,
—-100,npu:e < -5

I7ie € — CUTHAJl PAcCOTJaCOBAaHMUS, T.€. pa3HUIIA MEXKIY
3aJJaHHBIM u JeHCTBUTENbHBIM 3HaYECHUEM
peryiupyeMoro napaMmerpa

15. Peanmu3oBath B cpene mporpammupoBanus Omron,
OsgeHn, Delta cunThiBaHue 2-X aHAJIOTOBBLIX CUTHAJIOB.
Ecnm ux pasnuna npessimaet SB, To roput gammna QO0.0,
B mpoTuBHOM ciydae ropuT jammna QO.1. Paznumy
CUTHAJIOB BBIBECTH Ha AaHAJIOTOBBIM BbIXOA. Jlis
npeoOpa3oBaHus aHaJIOTOBBIX CUTHAJIOB B
JEHCTBUTENbHBIE BEIMYMHBI 1 HA00OPOT UCHOIH30BATh
FC105, FC106. Hactpoutp mapameTpbl ammapaTHOTO
npephIBaHUs — eclii JIt000# M3 aHaJIOTOBBIX CHUTHAJIOB
BBIXOJMT 3a Ipeaensl [-9;+9] B, To BEINOIHEHUE IPYIIITBI
¢ ocHOBHOM nporpammoit B OB35 npekparaercs, a Q0.0
n Q0.1=0.

16. Hexoropeie BOP — 06a30oBbie omepartopbl He
obnamarot Bxo1oM EN, 03BOJISIONIM KOHTPOIUPOBATH
BBI30B OJTUX OnokoB. Takum OnokoM  sBIIsieTcCH,




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHIN
u

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

HarpuMep, JOCTaTOYHO BAKHBIM OJOK MEPEeKIIIOYCHHUS
SEL_R. Peamm3oBath B cpeae HpOrpaMMHUpPOBAHHS
Omron, Ogen, Delta nporpammy BriBoga Ha QWO
3HaueHun w3 MW2 u MW4 B 3aBucumoctu oOT
cocrosinus kHonkH 10.0. BeiBog mpon3BOIUTCS TOJIBKO B
ciydae, ecm 10.1=1.

17. Peanm3oBath B cpejie nmporpammupoBanus Omron,
Ogen, Delta cnenyromnryro nporpammy: Ecnu (ecth
¢pont no M0.0 u vet dpponta mo MO.1) wiu (ectsh
¢pont mo MO.1 u vet ¢pponta mo M0.2) TO BKITIOUUTH
namny QO0.0. Jlamma cOpaceiBaercst kHomkow 12.0.
OneHNTH BIMSHIE OYEPEIHOCTH MCTIOJTHEHHST OJIOKOB Ha
paboTOCTIOCOOHOCTH MPOrPAMMBI.

18. PeanmuzoBath B cpene mporpammupoBanust Omron,
OBeH, Delta cxemy mnepekioyeHHs] 4YeTbIpeX Jamil
COIJIaCHO  MPOMW3BOJIBHO  NPUHATOW  BPEMEHHOM
HOCJIEI0BATEIbHOCTH.

19. Peanu3oBath B cpeje mporpammupoBarus Omron,
OsgeH, Delta coOCTBEHHBINH CUYETYHK C MCIOJIL30BAHUEM
KOMaHJ BBIJICICHHs (PpoHTa W OJIOKa HWHTErparopa.
CoxpanuTth cueTyuk B Buje FB.

20. PeanuzoBath B cpejie mporpammupoBanus Omron,
Ogen, Delta B OB1 nporpammy ympaBieHus ¢
UCIIOJIb30BAHUEM HEIPEPBIBHOTO peryisitopa. B
KauecTBe 00beKTa Il co3aanus 2P heKTa HHePIUU
UCTIOJIB3YeTCs OJIOK pacdera CPeIHEro 10 BPEeMEHH
3HA4YCHMS CUTHaJA. Mcrmonp30BaTh OJIOKH OMOIHOTEKH
CFC nns onipeneneHust TEKyIIEH MepHOIUIHOCTH
BbI30Ba OB1.

21. Peanu3oBath B cpejie mporpammupoBanus Omron,
Ogen, Delta cxemy pacuera BpeMeHH MEXIYy IBYMs
MOCIEHUMH HaXaTHsMU Ha KHOmNKy c azapecom 10.0
(BpeMsi ~ MeXIy  MO3UTUBHBIMH  (pOHTAMH) C
ucnoib3oBanuem ¢ynkuuit TIME_BEG u TIME_END.
B nanHOM 3amaHuuM MOXeT OBITh OYEHb Ba)KHA
MOCJIeI0BATEIbHOCTh HCIOJIHEHUS OJIOKOB, KOTOPYIO
MOXXHO  HM3MEHMTh B  PEJAKTOpe  OYepeaHOCTH
UCIIOJIHEHUS OJIOKOB.




CrpyKTypHBI

1 DJIEMEHT [Inanupyemsle
OneHouHbIE CpeICTBA
KOMIICTCHIY | PE3yJIbTaThl 00y4eHHs
u

23. Peanm3oBaTh MacKMpOBaHHE CHHXPOHHON OIMIMOKH
JIocTyna B cpeae mporpammupoBanusi Omron, OBeH,
Delta k HecymecTByomemy Ooky nanabix DB1, Be30B
KOTOpOTO cienyet pazmecTutsh B OB1.

24. BemmonHuTh B cpeae mporpammupoBanus Omron,
Ogen, Delta muarnoctuky mnpuuuHsl nepexoga CPU
S7-400 B cocrosune STOP ¢ wucnoms3oBaHueM
quarHoctuyeckoro Oydepa mpu HaJWYMKM  BbI30Ba

HecymecTByromnero 6moka FC2 B cymecTtByromiem Oroke
FC1.

25. BEITIOMHUTE TOJKITIOYEHUE TpapUIeCKUX ITaHeIeH
Omron, Ogen, Siemens wuepe3 wuntepdeiic MPIl u
cuntath oonacts mamsata PLC MWO.

26. BBITTONHUTH TOJKITIOYEHUE TpapUUeCKHX ITaHeIeH
Omron, OseHn, Siemens uepe3 unTepdeiic DDE wu
cuMTarh siueiky Al mepBoro imcra.

0) Ilopsiiok mMpoBeaeHUA MPOMEKYTOYHON ATTECTALNM, MOKA3ATeJIH U KPUTEPHH
OlleHHBAHMUS:

[IpomexyTouHas aTTecTanus 1Mo AUCHUIUIMHE BKIIIOYAET TEOPETUUECKUE BOTIPOCHI,
MIO3BOJISIFOIIME OLICHUTh YPOBEHb YCBOCHUS 00YYaIOIIMMHUCS 3HAHUM, U TIPaKTUYECKUE 3aJaHMUs,
BBISIBIISIFOLIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BJIaJICHU, TPOBOAUTCA B (hopMe IK3aMeHa
1 3a4eTa C OLICHKOH.

DK3aMeH Mo NAHHOU JUCLMIIIMHE IIPOBOAUTCA B YCTHOﬁ (I)OpMC 10 3K3aMCHAllMOHHBIM
6I/IJ'IeTaM, KaXXJIpIii U3 KOTOPBIX BKIIHOYACT 2 TCOPCTUUCCKUX BOIIPOCAa U OJHO IMPAKTHYCCKOC
3aJaHHuC.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3A4UemMaA C OYEHKOU U IK3IAMEHA:

— Ha OLIEHKY «OTJHYHO» (5 0anoB) — 00yJaromuiicss IeMOHCTPUPYET BHICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMATHUUECKOE U TIIyOOKOE 3HAHHE
y4eOHOro MaTepHana, CBOOOIHO BBIMOJIHSET MPAKTUUECKUE 3aJJaHHsI, CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYAIUSAX MOBBIIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «X0po1uo» (4 O6amna) — oOyJaromuiicsi IeMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIUII: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKY, HETOYHOCTH, 3aTPYTHEHHSI IPU aHATUTHYECKUX OTIEPAIIUX, IEPEHOCE
3HAaHWI U YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYAIUH.




— Ha OLICHKY «Y/10BJIETBOPHUTEIbHO» (3 Oanna) — o0yJaromuiicst JeMOHCTPUPYET IOPOTOBBIHA
yYpPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHIA: B X0/1¢ KOHTPOJIBbHBIX MEPOTIPHITUN TOITYCKAIOTCS
OLIMOKHU, TIPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHH, YMEHU, HABBIKOB, 00yJarOIuncs
UCIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSAMH NIPH UX
IIEPEHOCE Ha HOBBIE CUTYalUH.

— Ha OIICHKY «HEeYA0BJEeTBOPUTEILHO» (2 6amia) — 00ydaromuiicss JEeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHYecKoro MaTepuaa, T0MyCcKaeT CyIIECTBEHHBIC OMNOKH, HE MOYKET
MOKa3aTh WHTEJUICKTYaIbHbIC HABBIKM PEIICHHS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/I0BJIETBOPUTEIbHO» (1 06amt) — oOyJaromuiicst He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEACHUS U 00BICHEHUS] MH(POPMAIIUU, HE MOXKET IMOKa3aTh WHTEUIEKTyaIbHbIE
HaBBIKHM PEHIECHUS MTPOCTHIX 3a7ad.



