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Pabouast mporpamMma paccmoTpeHa u 0xo6peHa Ha 3acelaHuM Kabempsl aBTOMATH3HPOBAHHBIX

CHCTEM YIPaBIICHUS
6 centsi6ps 2017 1., mpotokox Ne 1.

3aB. xadenpoii / C.M. Aunpees/
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1 Iean ocBoOeHUsT TUCHMIIJIUHBI

Lenstmu ocBOEHUS TUCHUIUIMHBI «IHTerprpoBaHHBIE CUCTEMBI IPOSKTUPOBAHUS U YIIPABIICHUS»
SBIITIOTCS: Pa3BUTUE TPO(ECCUOHATBHBIX KOMIIETEHIIMH B O0JIACTH pacdyeTa M TPOSKTUPOBAHUE
YCTPOMCTB U OT/IEIbHBIX OJIOKOB CUCTEM aBTOMATHU3AIMK U YIIPaBJICHUS, BBIOOpA CPEJICTB aBTOMATUKHU U
BBIYMCIIUTEIILHOW TEXHUKHU [UJISl MPOEKTUPOBAHUSA, Pa3paOOTKU HOBOTO MPOTPAMMHOI0 0OecreyeHus
COBPEMEHHBIX MHOTOYPOBHEBBIX MHTETpUpoBaHHbIX ACY TII.

JUis  JOCTM)KEHUS IOCTaBIEHHOW LenuM B JUCHMIUIMHE  «VHTerpupoBaHHBIE  CHUCTEMBI
IIPOEKTUPOBAHUS U YIPABICHUS» PEILAIOTCS 3a/1a4l [0 U3YUEHHIO:

- CTPYKTYpHI ¥ pyHKIMI nHTerpupoBanHbix cucteM ACY TIT;

- 9TANoOB NPOEKTUPOBAHUS MHOTOYPOBHEBOI MHTEIPUPOBAHHOMN CUCTEMbI YIIPaBICHUS
IIPOU3BOJICTBOM;

- METOJIOB CBSI3bIBaHUS YPOBHEN B MEPAPXMUECKUX UHTETPUPOBAHHBIX CUCTEMAX

- IPOTrPAMMHO-TEXHUYECKUX CPENICTB I MOCTPOCHUSI UHTEPUPOBAHHBIX CUCTEM
IIPOEKTUPOBAHUS U YIPABJICHUS;

2 MecTo THCHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOorpaMMbl NOATOTOBKH 0aKkajiaBpa

Hucuumimuua b1.B.JIB.05.01 «/HTerpupoBaHHbIE CUCTEMbl IMPOEKTUPOBAHUS U YIPABJICHUS»
BXOJIUT B BapUaTUBHYIO 4acTh 010Kka 1 0OCHOBHOMN 00pa3oBaTeIbHON MPOrPaMMBI.

W3ydyenue naHHON AMCUMILIIMHBI Oa3upyeTCs Ha CIENYIOIIMX OCBOCHHBIX AUCHUIIIMHAX:

b1.b.9 «kMaremarukay;

b1.B.15 «Teopus aBTOMaTU4ECKOTO YIPABIICHUS»

b1.B.08 «Texnuueckue cpecTBa aBTOMATU3ALMY U YIIPABICHUS»

b1.b.13 «MHdopmatuka 1 nHGOPMALIMOHHBIE TEXHOIOT M

b1.B./IB.01.01 «CucreMbl aBTOMaTH3alMU U YIPABICHUS»

b1.B.14 «IporpammupoBaHuE U OCHOBBI AJITOPUTMHU3ALIUNY

Hepe,u Ha4YaJiIOM H3Yy4YCHHA AUCHUILUIMHBI CTYACHT JOJDKCH O6J'IaI[aTB CICAYIOIIMMHU 3HAHUAMU,
YMCHHAMU U HABBIKAMU:

3Hamy:

® TUMOBbIE METOABI U CpPEIACTBA M3MEPEHUH OCHOBHBIX TEXHOJOTMYECKMX MapaMeTpoB
METAJUTYprHY€CKOro MPOU3BOACTBA.

® [IPUHLUIBI PAOOTHI CUCTEM aBTOMATUYECKOT0 YIPABICHUS TEXHOJIOTHUECKUMHU MTPOLECCAMU;

® [IPUHIUIBI IOCTPOCHUS MOJIEIEH CUCTEM

® OCHOBHBIE IIOHSTHSI TEOPUHN BBIUNCIUTEIBHBIX CUCTEM U CETEN

ymembs:
® COCTaBJISITh MATEMATUYECKYIO MOJIETh OOBEKTA M CUCTEMBI YIIPaBICHUS;
MIPOEKTUPOBATH MPOTPAMMHBIE AITOPUTMBI

COCTaBJISITh CTPYKTYPHBIE CXEMbI KOHTYPOB YIPABIECHUS

8/1a0emon:

L] HaBbIKaMH UCITIOJB30BAHUA METOAOB MAaTECMATUKU U €€ MO}IeHeﬁ B HpaKTquCKOﬁ JCATCIIBHOCTHU C
HpI/IMeHeHI/IeM COBpeMeHHOﬁ BBI‘-II/ICJ'H/ITCJ'IBHOﬁ TEXHHUKU,

® METOJaMH PELICHUS MPOEKTHO — KOHCTPYKTOPCKUX M TEXHOJIOTHYECKHX 3a7au C UCIOIh30BAHUEM
COBPEMEHHBIX IIPOrPAMMHBIX IIPOAYKTOB;

® COBPCMCHHBIMU MH()DOPMAIIMOHHBIMH U HH(POPMAIIMOHHO-KOMMYHHKAITMOHHBIMU TEXHOJOTHUSIMHU
W HMHCTPYMCHTAJIBHBIMU CPEJICTBAaMH JUIS  PCIICHUs OOINECHAaydyHbIX 3a7ad B CBOCH
poeCCUOHATILHOM IeATENFHOCTH | Il OPraHU3aIMK CBOETO TPY/Ia;
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Hucuunnmnba «/HTErpupoBaHHBIE CHCTEMBI IPOCKTHUPOBAHUS U YIPABICHUS»  SBIACTCSH
HEOOXOMMOM B M3yUYEHUH MOCIEAYIOMMNX TUCIHUIUINH «ABTOMATH3AINS TEXHOJIOTHIECKUX MTPOIIECCOB U
npou3BoJIcTB» U «basbl manHbeix B ACY TII», a Takke A/ HAUCAHWS BBITYCKHON KBATH(UKAITMOHHON
paboTHI.

3 Komnerenunu o0y4damouierocsi, popmMupyembie B pe3yJbTaTe OCBOCHUS] TUCHHUILIMHBI H
IUIAHMpYeMble pe3yJbTaThl 00y4eHus!

B pesynbrare ocBoeHUs ITUCHUIUIMHBI «VHTErpupOBaHHBIE CHUCTEMBI IPOCKTHUPOBAHUS H
yIpaBIeHUS» 00YJIArOIIHICS JOJHKSH 00J1a1aTh CIeIYIOIIMMHA KOMITETEHITUSIMHU:

CTpyKTypHBI
AJIIEMEHT [TnarupyeMble pe3ynbTaThl 00yICHHSI
KOMIICTEHITNH
IIK-6 - cnoco0HOCTHIO MPOU3BOIUTH PAcyeThbl M MPOEKTHPOBAHHE OTIEJIbLHBIX OJOKOB U
YCTPOHCTB CHCTEM ABTOMATH3aLMH U YNPaBJeHHs M BbIOUPATH CTAHAAPTHBIE CPeICTBA
ABTOMATHUKHU, U3MEPUTEIbHOH U BbIYMCIUTEIbHON TEXHUKH /JIsi TPOEKTHUPOBAHUS CUCTEM
aBTOMATH3AI[UM M YIIPABJIEHUSI
3Harb — (YHKOUU ©  CTPYKTYPY COBPEMCHHBIX HHTETPUPOBAHHBIX CHCTEM
MIPOCKTUPOBAHUS U YIIPABICHUS
— anmapaTtHble U TPOrpaMMHBIE CpEACTBA CHUCTEM VIpaBieHUs Ha 0ase
tunossix [ITK;
— MPOTPAaMMHO-TEXHHUUYECKHE CPEJCTBA JI MOCTPOCHUS] MHTETPUPOBAHHBIX
CHCTEM MPOCKTUPOBAHUS U YIIPABIICHUS.

YMeTh — pabotath CO CHEUUAIU3UPOBAHHBIM IPOrPaMMHBIM  OO€cleyeHUusIM
IPOEKTUPOBAHUST MHTETPUPOBAHHBIX CHUCTEM, IMPOEKTHUPOBAThH arllapaTHOE
o0ecrieyeHre MHOIOypOBHEBOI MHTETPUPOBAHHOM CUCTEMBI
— IPOEKTUPOBATH YIPABISIOUINE AT OPUTMBI;
— HCIIOJIb30BaTh MHCTPYMEHTAJIbHbBIE MPOTPaMMHBIE CPEACTBA M CTaHAAPTHBIE
MaKeTbl NPUKIATHBIX MPOrpamMM JUIs pELIeHHs MpaKkTUYeCKHX 3aaad B
npolecce pa3pabOTKH U HKCIUTyaTallui CUCTEM YIPaBJICHHUS;
Braners —HaBBIKAMU PabOThl C COBPEMEHHBIMH aIapaTHBIMH W MPOrPaMMHBIMU
CpeICTBaMU NMPOEKTUPOBAHUS CUCTEM YIIPABJIECHUS;
—HaBBIKAMHM TIOATOTOBKM TPOEKTAa TEXHHUYECKOTOo O0O0eCHeueHHus CUCTEM
yrnpasiieHus Ha 0a3e TunoBbix [1TK;
—HaBbIKaMH MPOEKTUPOBAHUS, Pa3pabOTKH, TPOrpaMMUPOBAaHUS U HaJIaJ KU
AJIEMEHTOB MHTETPUPOBAHHON CUCTEMBI YIIPABJIEHUS TPOU3BOJICTBOM.
JAIK-3 cnocoOHOCTHI0O pa3padaTbiBaTh HOBOE NMPOrpamMMHoOe olecnedyeHue, He0OXOAUMOe
AJISl  yIpaBJIeHHS] TEXHHYECKHMH CHCTEeMaMH ¥ PpelleHHsl NPAaKTHYeCKHuX 3ajadv
npodeccHoHAIbLHOM 1eITeJIbHOCTH

3Hath —CTaH/apTHBIE TEXHOJIOTUYECKUE SI3BIKM IMPOIPAMMHUPOBAHUS U OIMCAHUS
IPOIIECCOB YIPABJICHUS TEXHOJIOTMYECKHM OOBEKTOM,;
—CHocoObl  peaju3aluy  YIOpaBSIOMIMX  allOPUTMOB  Ha  sI3bIKax
TEXHOJIOTHIECKOTO0 nporpammupoBanus LD u ST;
—CTPYKTYpbI TUIIOBOT'O YIPABIAIOUIETO KOHTPOJIEpa, GYHKINU OTIACIBHBIX
€ro DJEMEHTOB JJI1 MCIOJIb30BAaHUS MX IPU CO3JaHUU YIPABISIOIINX
IPOrPaMM.
YMeTh —pa3pabaTbiBaTh MPOrpaMMHbBIE MOJYJIH, BHIMOIHSIONUME TUIIOBbIE (PYHKIINU
YIPABJICHHUS;
—peanu30BbIBaTh AJITOPUTMBI YIPABIECHUS Ha S3bIKAX TEXHOJIOTHYECKOIO
IPOrPaMMHUPOBAHMUS




CTpyKTypHBI

DJIEMCHT [Tnanupyemble pe3yabTaTbl 00ydeHHs
KOMIICTCHIIMH
—(hOopMHPOBATH CTPYKTYPY YHPABJISIIOIIEH POTrPaMMBI.
Braners —HaBBIKAMHU  peau3aluun QICOPUTMOB  YIPABJICHHUA  HA  s3BIKax

TEXHOJIOTHYECKOTO MPOrpaMMHUPOBAHUS
—HaBbIKaMU pa3paboOTKU U OTJIaJKH paboThl Iporpammax OJIOKOB Npu
CO3JIaHUH HOBOT'O IIPOTPAMMHOT0 OOECTICYCHHUS
—HaBbIKaMU  (OPMHUPOBAHUS QJITOPUTMA YIOPABIEHUS 1O  3aJaHHOU
TEXHOJIOTHYECKON cXxeMe paboThl 000pyI0BaHUS.




4 CTpyKTYypa U coepKaHHue TUCHUILINHBI

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABISET 4 3aueTHbIC eAMHUIIbI, 144 akaj. yaca, B TOM YHUCIIE!

— KOHTakKTHas pabora — 76,1 akaj. yacos:
O aynuTopHas — /2 aKkaj. 4acos;

o BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosiTeNbHas padora — 32,2 akajl. 4acos,
— TMOATrOTOBKA K 3K3aMeHy — 35,7 akaj. yaca.
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Paznen 1. OcHOBHbIC NOHATHSA, QYHKUIHMHU H [1K-6 - 3yB
CTPYKTYPbl  HHTErPHUPOBAHHBIX  cHCTeM| [
NMPOEKTHPOBAHUS M YIIPABJICHUSI.
1.1. Hasnauenue, cmanoapmel u oobwas CamocTosTeTbHOE U3YYEHUE
Memooono2us  CO30aHUs  UHMESPUPOBAHHBIX €0HOM M HAYYHO JTUTEPATYPHI. .
pup 2 - 1,1 ¥ Y1 “PaTyp VYerHbll onpoc
cucmem. [Touck TOMOTHUTENBHOM
MaTEepUaJIoB IO TeMe.
1.2. @yukyuu unmespupo8aHHLIX Cucmem CamMocTosATeIpbHOe U3YUYEeHHE
Vhpaenenus, uepapxuueckas — CmMpYKmMypa ) 11 y4eOHOM U HAyIHO JIUTEPATYPHIL. Ve THAL ODhOC
UHMEeSPUPOBAHHOU  CUCEMbl  YNPAGTIEHUs " |ITouck mONMOTHUTENBHOM P
MEexXHON02ULECKUM NPOYeCccoM MaTepPHaJIoB IO TEMe.
Hroro nmo pazneny 4 - 2,2
Pasnen 2. YpoBHM MHTErpMpoOBaHHOI 2 T1K-6 - 3vE
CHCTEeMbI IPOEKTHPOBAHNS U YIIPABJIEHHUSI. Y
CaMOCTOSATEIFHOE N3YICHHE YCTHBIN OIPOC 110 TeMe
2.1. Yposnu xonmponnepos u SCADA 1 | 4/4 1 N ya P
yueOHOM TUTEepaTyphl, «Pa3paboTka cTpyKTyphI
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MOJrOTOBKA K TaOOPATOPHBIM WHTETPUPOBAHHOUN CUCTEMBI IS
3aHATUSIM 3aJJAHHOTO MPOU3BOJICTBA
CamocrosTenbHOE U3yUeHHE
2.2. Cxemvl 102U4eCcK020 U hu3uiecKko2o .,
. . . y4eOHOI 1 HAyYHO JIUTEPATYPHI. .
83AUMOOeUCMBUsL YPOBHEU UHMeSPUPOBAHHOU 1 - 1 - YcTHBI onpoc
[Torck TONOTHUTENBHOM
cucmemvl ynpasieHus
MaTepHaJIoB IO TEME.
Hroro nmo pazneny 2 | 4/4 2
Pa3nen 3. [IporpaMMHO-TeXHHYECKHE ITK-6 — 3yB
CPeCTBA NOCTPOCHUSI HHTETPHPOBAHHBIX 7 JIIK-3 - 3yB
CHCTEM
CaMocToATEIbHOE U3YUECHHE VYeTHBIN onpoc 1o J1abopaTopHOM
3.1 Ilpuknaonvle nakemoi 015l CO30AHUSA 2 o 1 yueOHOIl TuTeparypsl, pabote Nel «Co3aaHue npoekra ¢
UHMESPUPOBAHHBIX CUCTEM MOJITOTOBKA K J1a00paTOPHBIM MCTIOIb30BaHUEM Simatic
3aHATHIM Manager»
CaMocToATEIbHOE U3YUECHHE VYeTHBIN onpoc 1o 1abopaTopHOH
eOHOIl TuTeparypsl abore Ne2 «M3ydeHue KoMaH
3.2 OcHogHble NOHAMUS U HAZHAYEHUS! S3bIKOG i pPatypeL, p . i A
MOJIFOTOBKA K JTJAOOPATOPHBIM ourtoBoil noruku s3pika STEP7 Ha
MEXHOI02UHLECKO20 NPOCPAMMUPOBAHUSL 2 |21 2 SAHSITISM. BEIIOHEHIE HDHMEDE cHHTe3a
cmandapma IEC-61131-3 (MK 61131). ! pHMED .
WH/IMBUIYAILHOTO 3aJJaHHS IO KOMOWHATOPHOM
pabote NEPEKII0YATEILHON CXEMBI»
CaMOCTOSITETbHOE U3YUYEHUE . .
3.3. OcHogbl npocpammuposanus ¢ o YcTHBIN ompoc Mo 1abopaTopHOit
yueOHOI1 TuTeparypsl,
ucnonvzosanuem cmanoapmuwix a3vikoé LAD u 2 |21 2 pabore Ne3  «Mcnonb3oBaHue
MOJIFOTOBKA K JTJAOOPATOPHBIM .
STL OUTOB MapKEepHOW MaMsITH»
3aHSATHUSIM, BBIIIOJIHEHUE
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WHIUBUAYAIBHOTO 33JaHUs 110
pabore
YcTHBIN onpoc 1o 1abopaTopHOi
CaMocToATeIbHOE N3YUCHHE N
. pabote Ned «CunTe3 peneitHon
. yueOHOM TUTepaTyphl,
3.4. Ucnonvzosanue cucmemHol namsamu CXEMBI C UCII0JIb30BAaHUEM
[IOJIFOTOBKA K JJAOOPATOPHBIM
KOHMpOepa npu peaiusayuu npocpammuol 2 |41 2 KaTyIIeK ¢ TaMsIThIO»
3aHATUSM, BHITIOJTHEHHE . .
ynpaenenus YcTHBIN onpoc 1o 1abopaTopHOi
MHUBUAYaJILHOTO 3aJaHUsl 110
AGoTe pabote Ne5 «M3ydueHne komaH
P BbIJICTICHUS] PPOHTA»
CamMocToATEIbHOE U3YUECHHE VYeTHBIN onpoc 1o J1abopaTopHOM
yueOHOIl TuTeparypsl, pabote Ne6 «3yueHne komaH]
3.5 Ilonamue axxymynamopos npoyeccopa. o | o1 o |TMOArOTOBKa K 1a00paTOPHBIM paboThI C aKKYyMYJISITOPOM
leticmaue ¢ akKymynsamopamu. 3aHATUSM, BHITIOTHEHHE IIpoLeccopa U agpecannn
MHAMBUAYAJILHOTO 3aJaHMsl 110 JTAHHBIX))
pabote
CamMocToATEIbHOE U3YUECHHE VYeTHBIN onpoc 1o 1abopaTopHOM
yueOHOI TUTepaTyphl, pabote No7 «Peanuzarus
. MOJIFOTOBKA K JTJAOOPATOPHBIM CUCTUYUKOB)»
3.6. Peanuzayus cuemuuxos u manmepos 2 |41 2 A patop . .
3aHATUSM, BBITIOTHEHHE YcTHBIN onpoc 1o 1abopaTopHOi
VHIUBUYAJIBHOTO 3aaHUS 110 pabote Ne8 «M3yueHne kKoMaH.
pabote paboThI ¢ TaliMepaMu
CamocTosTenpHOE N3YUYECHHE YcTHBIN onpoc 1o 1abopaTopHOi
. yeOHOW TUTEpaTyphl adore Ne9 «3yuenue koman
3.7. Peanuzayus mamemamuieckux onepayuil 2 |21 2 P Patyprl, p y A
MOJIFOTOBKA K JTAOOPaTOPHBIM HaJ| YUCJIOBBIMU BETMUMHAMU
3aHSATHSIM, BHITIOTHEHHE
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WHIUBUAYAIBHOTO 33JaHUS 110
pabore
CamMocTosATeIbHOE U3YUYCHHE YcTHBIN onpoc 1o 1abopaTopHOi
y4eOHOM JTUTEPaTypHI, pabote Nel0 «OpranuzanmoHHbIC
3.8. OcHosHnbie nouamus CmpykmypHo2o o | on o |NIOArOTOBKA K 1a060paTOPHBIM OJIOKHY
npOCPaAMMUPOBANUSL 3aHSTHSM, BBITIOJTHCHHE
WHAUBUAYAILHOTO 3aJaHUs 110
pabore
CamMocTosaTeIbHOe U3YUYEeHHE YcTHBIN onpoc 1o 1abopaTopHOi
y4eOHOM JTUTEPaTYPHI, pabote Nell «bnoku gaHHBIX,
3.9. Peanuzayus ¢pynxyuii u (hyHKYUOHANbHBIX 5 | o o |TMOArOTOBKa K 1a00paTOPHBIM GbyHKIMOHATIbHBIE OJOKU U
010K08 3aHSATHUSM, BBITIOJTHEHUE (G YHKITII
WHAUBUAYAIBHOTO 3aJaHHs 110
pabore
Hroro no pasneny 18 |22/9| 18
Pa3znesn 4. IlpoekTnpoBanme M pa3padoTKa TIK-6 — 3ys
HOBOT0 MPOrpaMMHOI0 odecnieyeHust
_"porp y 7 JITIK-3 - 3yB
CJI0KHOM UHTErPUPOBAHHOI CHCTEMBI
ynpasBJieHHsI
41 Iopadox  hopmuposanus  npoexma CamocrosTenbHOe U3yUeHHE Omnpoc 1o BBINMOJIHEHHON
' P PIUP P yueOHOM TUTepaTyphl, CaMOCTOSITENIbHOM paboTe
cucmemol ynpasnenus c yuemom
. 6 4 4  |mOATOTOBKA U BBHITIOJHEHUE «Pa3paboTka cucTeMsbl
MexXHON02UYECKUX mpebosanull K
WH/IMBUYAIEHOTO 3aJaHHsI 110 YIIPaBJICHUS CIIOKHBIM
@yHKYUOHUpOoBaHu0 00veKma ynpasieHus N
nabopatopHoit pabore 00BEKTOMY
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4.2 Cmpykmypuposanue npocpamm ynpagieHus 2 2 o |mosroToBKA K 1a00paTOPHBIM ;]HHI)IX P A
MEeXHON02ULeCKUMU azpe2amamu 3aHATUSM, BBITIOJTHEHHE A FULL OpTatisanii
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COCTaBE CIOXHOU CUCTEMBI»
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CamMocTosATeIbHOe U3YUYEeHHE
6110if pabote Nel3 «Pa3zpaboTka u
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CILONCHBIMU MEXHONOSUYECKUMU 00beKmamu 3aHSATHUSM, BBITIOJTHEHUE pep
napaMeTpoM TEXHOJIOTHUECKOTO
WHAUBUAYAIBHOTO 3aJaHHs 110
pabore npoliecca ¢ UCHOIb30BAHUEM
[T1]] perynsitopay
Hroro no pasneny 12 110/1| 10
Hroro 3a cemectp 36 [36/14] 32.2 IIpoMesxkyTouHast  aTTecTalust
(3x3ameH)
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5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnis peanusalMy MpeIyCMOTPEHHBIX BHJOB Y4eOHOM pPabOTBl B KadecTBE 0OOpa3oBaTEIbHBIX
TEXHOJOTUI B IMpenojaBaHUM JUCLUUIUIMHBI «VIHTErpupoBaHHBIE CUCTEMBI IPOEKTHUPOBAHUS U
YIPaBJIEHUS» UCTIONb3YIOTCA:

Tpaouyuonnvie obpazosamenvrvle mexHoio2uy — WHPOPMAIIMOHHAS JEKIUs (BBOJHYIO JICKIIMIO,
r7ie JaeT IepBOe IPeJCTaBIeHUEe O IpPeIMeTe U 3HAKOMCTBO CTYJIEHTOB C Ha3HAuYE€HUEM U 3aJayaMu
Kypca); JIEKIMM — KOHCYJbTalluu, H3JI0)KEHHE HOBOIO MaTepuajla COINPOBOXKAAECTCA IOCTAaHOBKOM
BOIPOCOB M JUCKYCCHEN B IOUCKAX OTBETOB HA 3THU BONPOCHI; Ja0OpaTOpPHbIE pabOTHI.

Texnonoeuu npobremnozo 00yyeHusi — NPOOJEMHbIC JIEKIUH SIBISETCS Pe3yJbTaTOM YCBOEHUS
MOJyYeHHON MH(POPMALUU MOCPEICTBOM IIOCTAHOBKM IPOOJIEMHOIO BONPOCAa M TOMCKA IyTeH ero
peleHust; 1a0opaTopHble paboThl ¢ UCIOJIb30BaHUEM MPOOIEMHOr0 00yueHHe, KOTOPOE 3aKIIF0YaeTCs B
CTUMYJUPOBAaHUM CTYICHTOB K CAMOCTOSITENBHON «100bI4e» 3HAHWH, HEOOXOIUMBIX IJISi pEIICHUs
KOHKPETHOH MpOOIEeMBI.

Hngopmayuonno-kommyHukayuonHvle 00pasosamenvhvle MeXHONO2UU — B XOJE IPOBEACHUS
JEKIMOHHBIX 3aHATUH IPEeIyCMaTpPUBAETCS MCIIOJIB30BAaHHE AJIEKTPOHHOI'O JAEMOHCTPALIMOHHOTO
Matepuana (JIeKUUMU-BU3yallM3alluM), HCIONb30oBaHUe VHTEpHET pecypcoB Ml MNPOMEKYTOUHBIX
aTTecTallli ¥ MPOBEPKHU OCTATOYHBIX 3HAHUI

JIeKIIMOHHBIN MaTepHall 3aKperuisieTcsl B X0Je JIabopaTopHbIX padoT, Ha KOTOPBIX BBIMOJIHSIIOTCS
IpYIIOBBIE UM UHUBHIyaIbHbIC 3aJIJaHUs 10 IPONHAECHHON TEMe.

JIaGopaTopHbIe 3aHITHS MMPOBOAATCS B MHTEPAKTUBHOW (OPME C HCIIOJIB30BAHHEM CJIETYIOIINX

METO0B UHTEPAKTUBHOI'O 00Y4EHUS:

— aKTyaJu3aIys M03HABATEIBHON JEATEIIFHOCTH YYAIIUXCsl IyTeM MO0y IEHUS K OCMBICIICHUIO JIOTHKH
U TI0CJIEZI0BAaTEIbHOCTU IPOBEACHUS HAY4YHOIO HCCIICOBAaHMS, K BBIICJIECHUIO B HEM IJIaBHBIX U
HanboJiee CyIIECTBEHHBIX ATAIOB; MPU 3TOM OMNpEIeNsSeTcs KOHEYHAs IIeNb WCCIICIOBAHUS, a MyTH
€ro MpoBeAeHUs U POPMBI ITPeJICTaBICHHS pe3yIbTaTa 00yJaroIuiics BBIOUpaeT caMm;

OTCYTCTBHE JKECTKO pEerjJaMEHTHPOBAHHOTO TMOpSAJKAa BBINOJHEHHs paboTel 1o 00paboTke
SKCIIEPUMEHTAJbHBIX JAHHBIX, KOI/Ia CTYJIEHT OINEepUpyeT BCIOMOraTeabHOM HHQOpManue o
crocofax TMoMCKa HEOOXOIUMBIX MPOTPAMMHBIX CpPEICTB, (DYHKIUI, NMPOTOKOJOB Mepesaud u
00pabOTKHU JaHHBIX, YTO BBIPA0ATHIBAET CIIOCOOHOCTH K MMO3HAHUIO;

— NpU TNOCTAaHOBKE M AHAIU3€ PE3YJbTAaTOB HCCIENOBAHUS JUISl JOCTHKEHMSI INOCTABIEHHBIX IIENIeN
o0yyaromuecst JODKHBI JefaTh CpaBHEHUs, COMOCTABIATh HOBbIE (DaKThl, IPUEMBI HCIIOJIb30BAHHBIE
JOPYTMMH Y4YaCTHMKaMH TpYHNIbl, oOpamiaTh BHUMaHUE€ Ha MPUYUHBI, BBI3BIBAIOIIUE TO WJIM WHOE
SBJICHME U OBITh CHOCOOHBIMH MPOJAEMOHCTPUPOBATh HHAWBUAYAIBHOCTH CBOETO IOAXO0Ja K
pEIIeHNUIO 3a/1a4H;

IpoBeieHUEe 3aHATHH B (opMe TOMCKAa NPUYMH JIONMYIIEHHBIX OMIMOOK TpU IPOBEACHUHU
UCCJIEIOBaHMsI, IPUYMH HECOBIAJACHUA pE3yJIbTaTOB C IIOJYYEHHBIMM JAPYTHMMH TpyIIaMu
oOyuaromuxcs, moOyXJIeHHe K CTPEMJICHUIO HAXOAUTh U YCTPAHATh YyXKUE U CBOU OLINOKH.

CamocrosarenbHas paboTa CTUMYIHUPYET CTYACHTOB K CaMOCTOATENBHOM mpopaboTke B mpoliecce

BBITIOJTHEHUSI KOHTPOJIBHBIX padoT, a TakKe B MPOLIECCE MOATOTOBKH K YCTHOMY OIPOCY, TECTUPOBAHHUIO

Y UTOTOBOM aTTECTALUH.

B xone npoBeneHus NEKIMOHHBIX 3aHATHH Mpe1ycMaTpuBaeTCs:

— HCIOJB30BAHUE  DJJIEKTPOHHOIO  JEMOHCTPALIMOHHOIO  MaTepuajsa IO  COBPEMEHHOU
U3MEPUTENIBHON TEXHUKE;

— HCIOJB30BaHUE JIEKTPOHHBIX YUEOHUKOB M0 OTJEIBHBIM TEMaM 3aHSTHIA;

— BCTPEYH C TMPEACTABUTEISIMHU MPOEKTHBIX M oOciyxuBatomux npeanpusatuii: OO0 «OCKy,
3A0 «KoucOM CKCy», 000 «MMK-Undopmcepsucy, OO0 «Komnac [Timocy; mpeamnonaraeMbie TEMbI
BcTpeu: «/HHOBamuu B 00JIACTH KOHTPOJIBHO-MU3MEPHUTEIBHONM TEXHUKH», «VHTeIIeKTyanbHble
MeXaTPOHHbBIE CUCTEMBI», «JlMarHoCTHKa U MOBEPKa CPEACTB U3MEPEHUI».

— AaKTHBHbIE U HMHTEPAaKTUBHBIC (OPMBI OOYUEHHUS: BapUATHBHBIN OMNPOC, IMCKYCCHU, YCTHBIH
OIIPOC, TECTOBBIN ONPOC, MHAUBHyalbHAs «3alUTa» Ja00PaTOPHBIX padoT U T.1.



6 YueOHO-MeTOAUYECKOe o0ecnedeHrne CaMOCTOATEIbHOI PadoThl 00yYa0IIMXCS

[To muctuminbae «MHTErpUpPOBaHHBIE CHCTEM MPOSKTHPOBAHMS W YIPABJICHHUS» MPEIyCMOTPEHA
ayTUTOpHAs ¥ BHEAYJAUTOPHASI CAMOCTOSITEIbHAS paboTa 00yJaroIiXCsl.

AyauTopHas CcaMOCTOSITelbHAs paboOTa CTYJCHTOB MPEIIONaraeT BBIMOJHCHHE U 3allUTY
na0opaTOpHBIX PadoT, pelIeHNe HHANBUIYaIbHbIX 3aja4.

Ilepeuennb
J1a00paToOpHBIX padboT

BOHpOCLI K 3allIMTE

Pa3paboTka cTpyKTyphI
HUHTErPUPOBAHHOM
CUCTEMBI HJIA
3aJ1aHHOTO
MIPOU3BOJICTBA

1. Kakue ypoBHHU BKIIOYAaeT B ce0si COBpeMEHHasi HHTETPUPOBAHHAS CHCTEMaA
yIpaBJIeHUs poLeccoM?

2. Kakue 371eMeHTBI COJICPKHUT YPOBEHB YIIPaBICHU?

3. Kakue GpyHKIMYU BBIIOIHSIET YPOBEHb YIIPABICHUA?

4. C moMoIIbpl0 KakKUX CPEACTB MPOUCXOAUT MHPOPMALMOHHOE O00bEANHEHHUE
3JIEMEHTOB YPOBHS yIIpaBJIECHU?

5. I3 KakuX OCHOBHBIX JIEMEHTOB COCTOUT TUIIOBOM KOHTYP PEryIupoBaHus?
6. Kakue ¢yHkiuu Beinosnser nojaesoil yposenb ACY?

Co3zpanue npoekra ¢
HUCIIOJIB30BAHHUEM
Simatic Manager

1. Kakue OCHOBHbIE THUNBl MOAYJIEH HCIOJNB3YIOTCI B
POrpaMMHUPYEMOT0 KOHTpoJIiepa’?

2. llepeuncinre GyHKIIUU CUTHAIBHBIX MOIYJICH

3. Kakue Turpl cUrHaIBHBIX MOTyJIeH BXoAT B cemelictBo SIMATIC?
4. Kak MpouCXOUT KOJUPOBAHUE XAPAKTEPUCTUK CUTHAIHLHOTO MOJYJIS B €r0
0003HaUYCHUH?

5. Kakoe HaznaueHnue GpyHKIIMOHAIBHBIX MOIYJICH?

COCTaBcC

N3yuenune komanyg
OUTOBOM JTOTHKH SI3BIKA
STEP7 na npumepe
CHHTE3a
KOMOMHAaTOPHOMN
MePEKII0YaTETbHON
CXEMBI

1. Yro Takoe Network mpoekra?

2. B xaxoMm 3j1eMeHTe pacroiaraeTcsi OCHOBHas IMKJIMYECKas IporpaMma’?

3. Kakue ab0peBHaTypbl UCIOIB3YIOTCS IS A3bIKOB «CIUCOK OMEpaTopoB» U
«PeneitHbie quarpaMmbi»?

4. Kak peanu3oBbiBaeTcs 0a30Bble JJIOTMUECKHE CXEMBl Ha sI3bIKax cemeicTBa
STEP 7?

5. Kak peanuzyercs ¢pynkuus «Mckmouatomee UJIN» Ha s3pike LAD 1 s13b1ke
STL?

Hcnonpe3oBanne OUTOB
MapKepHOH namsTu

1. Kakue OUTBI BXOAST B CIIOBO COCTOSIHUS Mpoleccopa?

2. na kakux ueneut ucnonbssytores outsl FC, RLO u OR?

3. Uro Takoe ckobounbiii ctek? [lpuBeaute mnpuMep MPOTpamMMBbl
MCIIOJIb30BaHUsI CKOOOYHOI'O CTEKa.

4. Kakue 0co0€HHOCTH UCTIOIB30BaHNE MAPKEPHBIX OUT MaMSITH?

5. Kak 3amarh ydacTok MapKepHOHl 00JlacTu TaMmsiTH, B KOTOPOM JaHHBIC
COXPAHSAIOTCS U MOCIIE BBIKIIFOUEHUS TUTAHUS?

Cunre3 penelHon
CXEMBEI C
HCIIOJIb30BaHNEM
KaTYIIIEeK C TaMATHIO

. Kakyto BpeMeHHYy10 1rarpamMmy paboThl UMEIOT KaTyIIKU C MaMSAThIO?

. Kakne BapraHTHI peanu3aiuu TpUrrepoB BO3MOXKHBI Ha si3b1ke LAD?

. Kak onpenensiercss npuopuTeT KOMaH ] yCTaHOBKH M cOpoca B Tpurrepax?
. Kakoe neiictBue npousBoautcs koManaod NOT B peneiiHo noruke?

. Kakas xomania nepexoja ucnonb3yercs no ycnosuro RLO=17?

N3ydeHnne komaHa
BBIZICJICHUST (PpPOHTA

. C momonipto Kakux KoMaHJ oOHapyxkuBatoTcs ppouats RLO?

. JA7g KaKkux 1enei uCroib3yITCs KaTyIIKK BblAeneHus: (poHTa?

. Kakyro posb BBIMOTHSET TPOMEKYTOUHBIH MapKep B KaTyIIKaX BBIJICICHUS
¢dbponTa?

4. Kakas 1IMTeIbHOCTh CUTHAJIA BhIeIeHUus ppoHTa?

5. Jlna Kakux QJEUCTBUM B CHUCTEME YIPABJICHUS HCIOJIb3YETCSl CUTHAI
BhIICNIeHHs ppoHTa?

WM = B W —

N3ydenune komanyg

1. Yrto Takoe akkymynsrop mnporeccopa? CKOIBKO aKKyMYJSITOPOB HMEET
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Ilepeyennb
JIa00pATOPHBIX padoT

Bomnpocsl k 3ammTe

paboThI C
AKKyMYJISITOPOM
nporeccopa u
aJipecaluy TaHHBIX

npoueccop?

2. Iosicaute paboty 6moka MOVE. Kak peanu3oBarh 3TOT OJOK Ha sI3bIKE
STL?

3. Kak mpoussectu 3arpysky ACCU2? IlpuBeaute mporpamMmy peanu3aiiu
3arpy3KH.

4. Tlokaxxute crocoObl OOMEHa JaHHBIMH MEXAY JIBYMs aKKyMYJISATOpaMHu
nponeccopa ACCUI u ACCU2?

5. Kakue pelcTBHS € aKKyMYJISITOPOM IIPOLECCOpA BBIIOJHSAIOT KOMAaHJ bl
CAW u CAD?

6. IlpuBenure mpumep mnporpammbl Ha si3bike STL 3arpy3kd u BBITPY3KH
JAHHBIX U3 MapKepHou nmaMaTu B akkymyssitop ACCU2 u o6paTHo.

Peanuzanus c4ETYUKOB

1. Kak opranuzoBarth NOCJIEIOBATEIbHOEC BKIIOUYEHHE CUETYUKOB, MJIf
nojcyera qUcKpeTHbIX coObITHii oT 0 1o 1 000 000? IlpuBemute cxemy Ha
s3pike LAD?

2. Kakyro CTpyKTypy UMEET CJIOBO CUETYHKa?

3. Kakyro nH(opManuoo coaep KT cTapiias TeTpaaa cjaoBa cyeTdanka?

4. IIpuBeauTe MpUMEpHl peaan3aluu CYeTYUKOB C HCIONIb30BAaHHEM OJIOKOB U
C UCIOJIb30BAaHUEM KaTYIIEK CUeTa

5. IlosicHuTe mprOpPUTET KOMaHJ YCTAHOBKH, cUeTa U cOpoca cCueTynKa

N3y4yenue komana
paboTHI ¢ Taiimepamu

1. Kakyto nH(popMaInio COASPKUT cTapiiias TeTpajia cioBa Taimepa?

2. Kakoit koMaH/10# 3amycKaeTcs TaiMep paciIupeHHOTO UMITYJIbca?

3. [lpuBenuTe BPEMEHHYIO AWArpaMMy TaliMepa 3aJepKKU BBIKITIOUCHHUS

4. B uem otinuue pabOTHl TaMEpOB 3aJCPKKU BKIIOUECHUS W 3aICPKKU
BKIIIOUCHUsT ¢ 3anomuHaHueMm? [losicHUTE OTIIMYUS 10 BPEMCHHBIM
quarpammam padoThl TaMEepOoB.

5. Kakoe 3Hauenue Oyner comepkarh CIOBO Tailmepa, MpU 3aHECEHUU B HETO
3HaueHUsl, COOTBEeTCTRYIOMIee 20 MUHYTaM.

N3yuenue koMaH Haj

1. Kakumu komaHgaMu peanusyroTcs apupmeTndeckne GyHKIuu?

2. Cxkonpko 0a30BBIX THIIOB JAHHBIX U KaKUX HCIOJB3YIOTCS MPH pean3aluu
KOMaHJ apu(pMEeTHUYECKHUX Oneparuii?

3.  Kakue  cdopMaTel  BBINOJTHEHUS

apupMeTHYeCKol  omeparuu

YHCIOBBIMU MOJIEP’KUBAIOTCA A3bIKAMU ITPOTrPAaMMUPOBAHUS?

BEIMYUHAMHU 4. IlpuBenure mnpuMep peaau3alliyd I[pPOrpamMMbl BO3BEACHHS 4HCIA C
IUIaBaoIlel TOUKON B IPOM3BOJIbHYIO CTETIEHD
5. Kakme 06a3oBble THUNBI JaHHBIX HCHOJB3YIOTCS MPH  pealu3aluu
MaTEeMaTUYECKUX ONepariuii?
1. JlaiiTe mnoscHeHHME TMOHATHIO IIpepbiBaHMs mpoueccopa. llpuopurer
npepbiBanui. Tunsl npepeiBanuii. CiocoObl 00pabOTKH MpephIBaHUSI.
2. Tlopsimok co3gaHMs OpPraHU3alMOHHOTO Oyioka. THIBI OpraHM3alMOHHBIX
6110k0B. [IpuMep coznaHus OpraHu3alMOHHBIX OJOKOB Pa3HBIX THUIIOB.

OpranuzannoHHbIE 3. IlpuBenute npumep cosganuss OB35, OB10 u nosicHMTE MOPSAOK €ro
O110K1 HACTPOMKH.

4. Kakue Tumsl pectapTra KOHTpoJulepa cymecTByroT? Kak mporpammHbIM
0o0pa3oMm omnpenenuTh TUI pectapra?

5. Kakume opraHu3anmoHHble OJIOKM TMO3BOJSIOT pPEaJH30BBIBATH paboTy
IPOrpaMMbl B p€aJIbHOM BPEMEHHU.

bioku maHHBIX,
(GyHKIIMOHATIbHbIE
0JI0KHM 1 PyHKITUH

1. B yeM oCHOBHOE OTJIMYME TI00ATBHBIX OJOKOB JJAaHHBIX OT IK3EMIUISIPHBIX?
[IpuBenuTe IpUMep 3alMCH U YTEHUS JaHHBIX ITT00ATBHBIN OJIOK JTaHHBIX.

2. Kakoe OCHOBHOE Ha3HAYEHHE CHUCTEMHBIX (PYHKIUH M (DYHKIMOHAIBHBIX
6510K0B?

3. Ucnonb3oBanue pyHKUIUH U QyHKIIMOHANBHBIX 0710K0B. [IpuBeaure npumep
MCTIOJIb30BAHUSL.
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Ilepeyennb Bomnpocsl k 3ammTe
JIa00pATOPHBIX padoT

4. Jlaiite mosicHeHUE MOHATUSAM (HOPMaIbHOTO U (HaKTHUECKOTO MapaMeTpoB
[IpH Tepeiaye JaHHbIX.

5. Kak wucnons3yrorcs rminobanpHbie OJIokM JaHHBIX? [lpuBegute mpumep
MCIIOJIb30BaAHUS

1. Kak ompenenuTb CHUCOK CHUCTEMHBIX (YHKIUH, MOAJIEPKUBAEMbIX
KOHKPETHOU MOJEJIbIO IPOLIECCOPHOTO MOTYJIsA?
2. Uto Ttakoe nuarnoctuueckuii 0ydep? Kakum o6pa3om MOKHO OpraHHU30BaTh
3aIIMCh COOOIICHUI B JUArHOCTUYCCKUM Oydep.
3. IIpuBeauTe nmpuMep peaMzaluy TaiiMepa U reHepaTopa ¢ UCIOIb30BaHUEM
Hcnonb3oBanue CUCTEMHBIX (DYHKIIUH.
MyJbTUIK3eMIUIsIpHON | 4. Kak peanuzoBaTh TuHaAMHYECKOE CO3JaHHE U yJajieHHe OJOKOB JAHHBIX C
MOJICJIH TJAHHBIX JJISl | UCIIOJIb30BAHUEM CUCTEMHBIX (DYHKIIHUN

OpraHu3aluu 5. IlepeunciuTe OCHOBHBIE TUIIBI CHCTEMHBIX (DYHKIIUI
IIPOrpaMMbl 6. UTo Takoe MOAEIh MYJIbTUIK3EMILIIPOB?
yIIpaBJICHUS 7. llpuBemute mpuMep peaM3allid W NPUHOAN PAaOOTHI 3TOW MOJENH Ha
OJTHOTUITHBIMHU prMepe IPOrpaMMbl TeHEpaTopa
oO0bekTamu B coctaBe | 8. Kakux OCHOBHBIX IpaBHJI TPEOYeTCs MPUACPKUBATHCS, YTOOBI pean30BaTh
CJIO’KHOM CHUCTEMBI MO/JIENTb MYJIbTHIK3EMILISIPOB.

9. Kakue nsrmeMeHTHI 3arojoBka (YHKIHMHM BKIIOYAIOTCS TMPU pearu3aluu
MOJICNIA MYJIbTHIK3EMILISIPOB

10. Kakoil Tum mporpaMMbl YIpaBi€HUS YAOOHO peaTu30BBIBATH C
MCII0JIb30BAaHUEM MOJIEIHN MYJIbTUIK3EMILIIpa?

Pazpabotka u 1. Tunel crangapTHbeIX perynsropoB. [Ipumep 3amycka perynstopa (B Buae
IIporpaMMHast CTPYKTYPHOM CXEMBI).
peanmm3amyst KoHTypa | 2. Kakue OCHOBHBIE HACTpPOEUHBIC TIapaMeTpbl HWMEIOT MPOTPaMMHBIC
peryiaupoBaHus perynaropsl u3 6ubnuoreku ctanaapTHoX GyHkuuit STEP 77
HEINPEPBIBHBIM 3. Kakue Tumel CTaHIApTHBIX PETYNISATOPOB peanu3yloTcs OUOIMOTEYHBIMU
rapaMeTpoM bynkuusamu? I[losicaure 0671aCTH UCHIOIB30BAHUE STUX PETYIATOPOB.
TEXHOJIOTMYECKOTO 4. Kak ocyiiecTBisieTcsl HACTpolKa U 3allyCK CTaHAapTHOTrO perynasropa’?
mmpotecca ¢ 5. B Kkakux OpraHu3allMOHHBIX OJIOKaX peaqu3yercss BbI30B (DYHKIUH
ucnons3oBanueM [IU][ | perynstopa u mouemy?
perynsTopa

IIpumepsbl BApHAHTOB 3aJaHUH HA CAMOCTOATEIbHYIO padoTy

3ananue Nel: «YnpasiieHue JIHHUEH KOHBeliepa»

Hcnonb3ys KOMaHIbl peNedHON JIOTMKH, pa3paboTaTh CUCTEMY YIIPaBJICHUS YHIaKOBOYHOM
nuHAeH KoHBeWepa. CTpYKTypHas cxeMa YIaKOBOYHOW JWMHUHM u300pakeHa Ha puc.43. B Tabn.8
MPUBEICHBI apeca U 0003HAUEHHSI CUTHAJIOB JaTYUKOB U UCIIOJHUTEIBHBIX YCTPOHCTB.

PaGora ynakoBo4HOI TMHUM KOHBeHepa.

1. Best paboTa KOHBeliepa HAUMHAETCS TOJBKO MOCie Hakatus Ha KHOMKY «llyck». Ilpu Haxatuu Ha
KHOTIKY «CTOI» BCce MEXaHU3MbI KOHBEHEpa 0CTaHABINBAIOTCSI.

2.1lpu poctmxeHnn wu3aenus pAatuyuka wusnenus «JIW» neHta koHBedepa oOcTaHABIMBAETCS.
Bxorouaercsi  cramkuBaTenb, KOTOPBIA MPOW3BOIUT 3arpy3ky H3JENWsl B Tapy W TIOCIE OTOTO
BO3BpalliaeTcs Ha3aj. X0l CTAJIKUBATelsd OIPAaHMYEH KOHIIEBBIMH BBIKJIIOUATENsIMU: «cTom Brepea — CBy»
" «crton Ha3zax — CHy.

3. [Tocne BO3BpallleHUs] CTATKUBATENS B UCXOAHOE COCTOSIHIE paboTa KOHBEHepa Mpo 0KaeTCsl.
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Q KH. «Iyck»

MyneT
oneparopa
Q KH. «CTon»
YnakoBoYHas
KoHBenep Tapa
B —
7‘\‘_, CrankvuBatenb L
— «Bnepea»
o «Hazag»
Mpueog
KOHBelepa
«M»
MpuBoa
crankvmeartens

Puc.1. CtpykTypHas cxema ynnakoBOYHOM JIMHUM KOHBelepa

Tabmura 1

Az[peca 1 0003HaYEeHUA JaTYMKOB U UCITIOJIHUTCIIbHBIX YCTPOﬁCTB ynaKOBO‘lHOﬁ JIMHUHA KOHBCﬁepa

Anpec O6o3Hauenue Komanna
10.0 Ku. «Ilyck» Kuonka «IIyck» koHBeiiepa
10.1 K#n. «Cron» Knonka «Ctom» koHBeiepa
10.2 «CB» Konneroit «Ctor Briepey CTaakuBaTeNst
10.3 «CH» Konueoit «Ctomn Ha3am CTalKuBaTens
10.4 «I» JlaTyuk Hanu4us U34S B MO3UIUNA CTATKABAHUS
Q0.0 «M» [TpuBox KoOHBelepa
Q0.1 «Bnepen» [IpuBo cTankuBaTens ABMKEHUS BIIEpe
Q0.2 «Hazan» [TpuBoI cTATKMBATENS ABMKCHUS HA3a,T

3ananue Ne2: «YnpasiieHue JUQTOM»

Hcnonb3ys komaHasl peneitHoit noruku STEP 7, pa3zpaboraTh cuctemy ymnpaBieHHsS JTHPTOM.
OOecneunTh BBITIOJTHEHUE CISTYIOMUX (QYHKIUH yIIpaBIeHUS:

1. Be3oB mudra Ha ITAK.

OTKpBITHE U 3aKPBITUE IBEPEH.

2
3. Ilepememenue nudra HA 3aJaHHBIN ITAK.
4. BruroyeHHe M BBIKITIOUEHUE CBETA B KaOWHE, MOJCBETKY KHOIIOK BHI30Ba H 3aJaHUE ITaXKA.
5. Peanu3zanuio HeOOXOIUMBIX TIay3 MPHU BBIOJIHEHUU ACHCTBHIA.
Cnucok aapecoB BXOAHBIX M BBIXOJHBIX CHTHAJIOB YIPABJICHHUS W WX OINHUCAHHWE TPUBEICHHI B

Tadi. 2.

Paboty nporpammsl ynpaBiaeHus TU(TOM NPOBEPUTH HA MOJIENIN YIIPABICHHUS.

CamocrodaTenbHyI0 paboTy 1Mo pa3paboTKe MporpaMMbl yIpaBiIeHUs JTUPTOM pa3fenuTh Ha TPH
JTamna, 3a KaKAbIH U3 KOTOPBIX CTYIEHT OTYUTHIBACTCS MHIAMBHIYAIBHO.
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Ortan 1. YnpapiieHue IBIKEHHEM KaOWHBI JIn(Ta MpU BHI30BE U MPH MMEPEMEIICHUH Ha 3aJaHHBIHI
ATaX.

Oranm 2. anaBneHI/Ie ABEPSAMHU U OCBCIICHUEM KaOWHBI U IMOACBETKA KHOIIOK ITPH BBINIOJIHCHUHA
KOMaHJ MEpeMCIICHUSA KaOWHBI.

Iran 3. O6ecnieueHre HEOOXOAMMBIX Tay3 MPH YIPABICHUN JABEPHbMHU KAOMHBI, €€ OCBEIICHUEM,
MOJICBETKOM KHOIOK M IoJa4Yeil KOMaH/I.

Ta0mnuua 2

Anpeca n 0603HaYeHNE CUTHAJIOB TU(TA

Anpec O6o3nauenue | Komanna

10.0 «I1B1» ITyTeBoit BeIKITIOUATENH 1-0T0 ATaXka
10.1 «I1B2» ITyTeBoli BBIKIIOYATENb 2-0T0 3TaXa
10.2 «[1B3» [TyTeBoii BBIKJIIOUATEH 3-0T0 dTa)a
10.3 «[1B4» ITyreBoii BbIKIOYaTENh 4-0r0 dTa)Ka
10.4 «/13» KoHnueBoii «/IBepb 3akpbITa»

10.5 «10» KoHueBoii «/[Bepb OTKpbITa»

10.6 «KB B» KoH11€BOI1 BBIKIIIOUATENIb BEPXHET0 MOJI0KEHUS KAOUHBI
10.7 -- --

11.0 «B1» Knomnka Bb130Ba 1-oro sraxa

11.1 «B2» Knormka BbI30Ba 2-010 Ta)a

11.2 «B3» Knomnka Bb130Ba 3-oro sraxa

11.3 «B4» Knomnka Be130Ba 4-oro sraxa

11.4 «K1» Knomnka kabunbl 1-0ro sTaxka

11.5 «K2» Knomnka kaOuHbI 2-0T0 Taka

11.6 «K3» Knonka kaOunsl 3-oro staxa

11.7 «K4y» Knomnka kaOunbl 4-0r0 Taka

Q0.0 «JIB1» Jlamma KHOTIKHM BbI30Ba 1-0ro0 3Taxa
Q0.1 «JIB2y Jlamria KHOTIKM BBI30Ba 2-0T0 dTa)xa
Q0.2 «JIB3» Jlammia kKHOTIKM BbI30Ba 3-0T0 dTa)xa
Q0.3 «JIB4» Jlamma KHOTIKK BbI30Ba 4-0T0 dTaxa
Q0.4 «JIK1» Jlammia kHOTIKM KaOuHBI 1-0r0 3Ta)ka
Q0.5 «JIK2» Jlamria 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 «/IBuyxeHue BBEpX»

Q1.1 «Buuzy» Komanpaa «JIBrmkeHre BHU3Y

Q1.2 «OTKpBITHY Komanna «OTKpBITh 1BEPH»

Q1.3 «3aKpBITh» Komanna «3akpbsITh 1BEPH»

Q14 «JIK» Jlamma ocBeleHus KaOUHBI
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7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCcTaluu

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

CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

IIK-6 - cnocodoHOCTHIO MPOU3BOAUTL PACYE€Tbl U MPOCKTHPOBAHUE OTACIbLHBIX 0JIOKOB H yCTpﬁﬁCTB CUCTEM aBTOMAaTHU3aAllMU U YIIPpABJICHHA M
BbIﬁHpaTb CTaHAAPTHBIC CPpeaACTBAa AaBTOMATHKH, I/I3MepI/ITeJIbHOI7[ M BBIYHCIUTEIbHOM TEXHUKH IJIs IMPOCKTUPOBAHUA CUCTEM aABTOMATHU3ALIMU H

ynpaBJjieHHusl
3HaTh — (DYHKIIUU U CTPYKTYPY COBPEMEHHBIX 1.CtpyKkTypa MHTErpupOBaHHBIX cHUCTeM. UTO BXOAUT B CTPYKTYpPYy HHTETPUPOBAHHOU
UHTErPUPOBAHHBIX CHCTEM IIPOECKTUPOBAHUS | CHCTEMBI IPOEKTUPOBAHMUSA U yIIPABJICHU?
U yIIpaBJICHUS 2.Kakwue ypoBHU CTPYKTYpPHI peau3ytorcs B TUHoBbIXx ACYTII?
— anmaparHble ¥ IPOrpaMMHBIE CPEICTBA 3.Kakue QyHkuuu BHIMOTHSAET MosieBod ypoBenb? [IpuBeaute mpuMepsl peanu3aiuu
cucTeM yripaBieHus Ha 6aze tTunobix [1TK; | TOJIEBOTO ypOBHS
— MPOrPAMMHO-TEXHUYECKUE CPEACTBA IS 4.Kakyio CTpyKTypy HMECT ypOBEHb YIPaBICHH?
IOCTPOCHHS HHTETPHUPOBAHHBIX CHCTEM 5.Kakue cpenctBa UCIONB3YIOTCS AJIs OPraHU3aMU B3aUMO/IEHCTBUS MEXy YPOBHAMU?
NPOCKTHUPOBAHHUS U YIIPABJICHHUS. 6.Kakue pynkuuu Bemomnnser SCADA?
7.YTo0 Takoe BHEIIHME [[ENU CUTHAIBHBIX MoAynel? Kakue (pyHKIMY OHU BBIOIHSIOT?
8.Kakue QpyHKIIUM BBITIOTHSAET TaTbBAHUYIECKAS U30JISALUS TIeTICH ?
9.Il0 KakMM MNPUHLMIIAM TPOU3BOJIUTCA OOBEAMHEHHE OOIIMX BXOAOB U BBIXOJIOB
JUCKPETHBIX CUTHAJIBHBIX MOy e ?
10. Crioco0n1 06MeHa nauHbIMA co cranmusmu S7-300/400.
11. Kakue KOMIOHEHTHI BXOJAT B OJHOIOJb30BaTeNbCckylo APM? Kakue BO3MOXKHBI
BapHaHTHI IOCTPOEHUS OJTHOTIOIB30BaTeNbCKONH APM?
12. Kaxkue ocHOBHBIE CTPYKTYpHI ypoBHS HMI HCTIONB3YIOTCSI B COBPEMEHHBIX CHCTEMAX
yrpaBieHus?
13. Kakoe oOTiauumMe  MHOTOIIOJIB30BAaTENILCKOM  CHCTEMBI  YEJIOBEKO-MAITMHHOTO
uHTepdeiica 0T 0THOMOIB30BATEIBCKON?
14. Yro Ha3pIBalOT pacnpenesnenHoil cucremoit APM?
15. Kakoe crnenuamu3upoBaHHOE TMPOTPAMMHOE OOecleueHre HCIONb3YeTCs IS
noctpoenuss APM ¢ noctynom uepes rio0ainbHyI0 KOPHIOPaTUBHYIO ceTh U ceTh HTepHeT?
16. Kakas ocHoBHas oOmacte mpumeHeHuss APM c poctymom uepe3 TI00ambHYHO
KOPIIOPAaTUBHYIO CETh U ceTh MIHTEpHET?
YmMerh — paborartb co 1. TlosicauTe Ha TpuUMepe, Ha Kakue OJOKH pa3OMBaiics MporpaMMa B YIPAaBIISIONIEM

CIICIUAJIM3UPOBAHHBIM




CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OueHouHbIE CpeacTBa
KOMITETCHIIUH
MPOrpaMMHBIM obecrnieueHusIM koHTpoiuiepe? IlpuBeawte Ha3BaHWe JTHX OJOKOB M (DYHKIIUH, KOTOpPHIE OHU
MIPOEKTUPOBAHUS UHTETPUPOBAHHBIX CUCTEM, BBIITOJIHSIIOT.
IIPOEKTUPOBATh amlapaTHOE OOecreYeHue 2. TlpousBenure KoHPUrypupoBaHHE cTaHUIUH. [IoSCHUTE MOPSAAOK ACHCTBUIA.
MHOTOYpOBHEBOM WHTETPUPOBAHHOU 3. 3amaiiTe anmpeca Momyleid BBOJa BBIBOJA B pydyHOM pexume. Kak cucrema
CHUCTEMBI IIPOU3BOAMT paclpeesIeHUE 3TUX aIpecoB?
— MPOEKTHPOBATH YIIPaBJISFOLIUE 4. 3anuumnTe OCHOBHBIC ONEpAlMU PEJCHHON JIOTMKH, KOTOPbIE HCHONB3YIOTCS IMPHU
AITOPUTMBI; MIPOCKTUPOBAHUH PEJICHHBIX CXEM
— HCIOJNB30BAThH MHCTPYMEHTAIILHEIE 5. ITlpuBenute mpumep nporpammsl Ha si3bikax LAD u STL peanusyromniuii OCHOBHbIE
IPOrpaMMHBIE  CPEICTBA W CTaHJApPTHEHIE OIEPALMH PEIECHHOM JIOTUKHU.
MaKEeThl NPUKJIAIHBIX IPOrpaMM I PEILCHUS 6. HpOI/I3BeI[I/ITe HaCTpOﬁKy MOAYJIL AHAJIOTOBOTO BBOJda CMI'HAJIOB Ha Tpe6yeMBII71 THUIT
MPaKTUYECKHUX 3aJ]1a4 B Ipoliecce pa3paboTKu M 1rara3oH
Y DKCILTyaTalluy CUCTEM YIIPaBJICHUS, 7. HpI/IBeI[I/ITe CXEeMYy IHIOAKIKYCHHA JUCKPETHBIX HOATYMKOB K MOAYJIIKO BBOJa
JIUCKPETHBIX CHUTHAJIOB, B KOTOPBIX CHUTHAJI TMPEJCTABICH HAaNPsSKEHUEM
MIOCTOSIHHOTO TOKa 24V.
8. IlpuBemuTe cxeMy MOAKIIOYCHHUS JTUCKPETHBIX JIATYMKOB TMPU WX HUTAHUH
MIEPEMEHHBIM HalpsHKEHUEM
9. TlpuBemuTe OOIIYIO CTPYKTYPY YIPABISIONMIEH MPOTrPaMMEBI, KOTOpast JOPMHUPYETCS C
MCIIOJIb30BaHUEM CTPYKTYPHOTO IMPOTrpaMMHUPOBAHUS
10.TIpown3BeanTe YTCHHE TUATHOCTHICCKUX COOOIICHUI TTPOIleccopa KOHTPOILIepa
11.TIpousBeaute 0TIaaKy MPOrpaMMbl YIpaBieHus ¢ ucnoiab3zoBanueM VAT TaGnuisl u
pexuMa MOHHTOpPHHTAa Tporpammbl. Kakue erre mporpamMMHBIE CPeICTBa OTIIAKH
JUIS1 3TOTO UCIIOJIb3YIOTCS ?
12.TIpousBeaure OOHYIEHUE 3arpy304HON MamsATH mporeccopHoro moxynas CPU 412-
2DP.
Bnaners —HaBbIKaMH pabOThl C  COBPEMEHHBIMH

anmnapaTHbIMA U IPOrPaMMHBIMU CPEICTBAMU
IIPOEKTUPOBAHUS CUCTEM YIIPABIICHHUS;
—HaBBIKAMU IIOATOTOBKHU MIPOEKTa
TEXHUYECKOT O obecrieueHus CUCTEM
ynpasiieHust Ha 6a3e Tunosbix [1TK;
—HaBbIKaMHU MPOEKTHPOBAHUS, Pa3pabOTKH,

1. HpOI/ISBe,I[I/ITC KOH(I)I/IprI/IpOBaHI/IC CTaHIIUH 110 3aTaHHOMY COACPIKAHUIO 060py;[0BaH1/1${
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpeacrBa

MpOrpaMMHUPOBAHUSl M HAJAJKU 3JIEMEHTOB
WHTETPUPOBAHHOM  CHUCTEMBI  YIPABIICHUS
MIPOU3BOJICTBOM.

&0 v

Slat Madule ... | Order number Firrnware MFl a... | | address | O address
1 E_ PS5 407 2048 EEST 407-0RA01-0440

e CPU412-2 DP[1) GES7 412-2<G00-0ABD V3.1 2

A o fri

gl s 7 S

5 | @ Diza«DC 24y BES7 421-1BLO7-0440 0.3

B | DO32:DC 24v/0.584 EESV 422-7BLO0-0E0 0.3
7| @ A0813Bit BES7 432-1HFO0-04B0 536...551
g Fi 451 Fl<. SPEED BESY 451-34L00-04E0 512..535% |912.535
10 | A1E«138i EES7 431-0HHO0-0AED 536567

2. Peanuzyiite peneiiHyro cxeMy U MOJIy4uTe AJsl He€ TabIuily HICTUHHOCTH

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

3. 1o 3aanHO# TabnuIle ICTUHHOCTH CIIPOEKTUPYWUTE PENEHHYIO CXEMY YIpaBJICHUS

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
OCTaJIbHBIE 0 0

4. Jlna 3agaHHOM CXEMbl BHEIIHUX IENed CHPOCKTUPYHTE JJIEKTPUYECKYID CXEMY
ITOJKJIIOYEHUS] JUCKPETHOIO JATUYHKA B IEPBOMY BXOAY CUTHAJIBHOI'O MOJYJIS
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CTpyKTypHBIi

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUCHUS OueHOYHbIE CpEeACTBA
KOMIICTCHIINU
On 20
| 02 — p— 2 | -
: T [T
03 = =

—1Coa ¥ y 24 O—1—

O 05 N L L ﬁ 25 O—1 —

—los | L] | 26 O——14
—O0 27 O——
O o8 28 0——
O 09 29 O——"—4
O 10 30 O

On 10
HO 12 Norua u ROo—F"—s
g ek mo 11
| o 14 WHHB 4 O
HO 15 35 O——

O 16 8 O—1 —
o017 37—
O 18 38—

HO 19 39 O—"—

il
20 40 zavm

5. Ompenenute coctaB U (YHKIMH CUTHAIBHOTO MOJYJIS 1O YCIOBHOMY OOO3HAY€HHUIO.
Onpeznenute Ha3HAUYEHUE KAXKAOTO MOJI B 0003HAYCHUH.

SM 321 DI 16 x 24VDC

—1

6. Ilo 3amanHoi crpykrype PLC ompenenure kakue MOIYJIM BXOJST B €r0 COCTOB H
HA3HAYCHHE KaKJIOTO MOIYJIS
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CTpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

E]
voa .

(He obs3a-

TenbHO)

Ly

QU)
; <:I gooooooo oooooooo

- Point-to-Poaint
- PROFIBUS
- Industrial Ethernet

(mononuu-
TenbHO)

JAIK-3 cnoco0HOCTHI0 pa3padaThiBaTh HOBOE MPOrpaMMHoOe odecneyeHne, Heo0XoauMoe JJisl YIPaBJIeHUs TeXHHYeCKHUMH CHCTEeMAMHU U pelleHus
NMPAKTH4YECKHUX 32124 NPo¢ecCHOHATBHOM 1eSITeJIbHOCTH

3HaTh

—CTaHJApPTHBIE TEXHOJOTUYECKUE SI3BIKH
POTPAaMMHUPOBAHUS U ONHMCAHUS MPOIECCOB
yIIpaBJIEHUS] TEXHOJIOTMYECKHM O0BEKTOM,;
—CHocoObl  peanu3aluy  yIpaBJISIOLINX
QITOPUTMOB Ha $3BIKAX TEXHOJIOTUYECKOTO
nporpamMupoBanus LD u ST,

—CTPYKTYpbl ~ THIIOBOTO  YIPABIISIOLIETO
KOHTpoOJuIepa, (GYHKIUW OTAETBHBIX €ro
3JIEMEHTOB Ul MCIIOJIIB30BAaHUS UX TpHU
CO3JIaHUH YIIPABJISIONINX POTPAMM.

1.

w

~

10.

11.

Kakmue s13pIKM TEXHOJIOTMYECKOr0 IPOrpaMMUPOBAHMSI OITUCHIBAIOTCS] CTaHAPTOM
IEC-61131-3 (MDOK 61131)?

Kak ¢popmupyrorcst mporpaMmsbl yIpaBieHUs C UCTIOIb30BaHUEM PEJIEHHOM JTIOTUKU
Ha s3bikax LD u STL?

JIyis KakuX THUIIOB 3a/1a4 MpeAHa3HaYeHbI cepun KoHTposutepoB S7-200/300/400?
Yro Takoe MyJIbTHIK3EMIUIIpHAs MOJenb faHHbIX? Kak ncnosiab3yercs Takas MoJieNb
pu (pOpMHUPOBAHUH NTPOTPAMMBI YIIPaBJIEHUs Ha KOHTpouiepe?

Kakue ocHOBHBIE OTIIMYHS UMEIOT MPOLIECCOPHBIE MOYJIM KOHTPOJUIEPOB PA3HbBIX
cepuit?

[TpuBenuTe KaaccupuKaio NPoLecCOpHbIX Moaynel. [loscHure o6nacTh
MPUMEHEHHUS Ka)KJ0ro TUIIA MPOIIECCOPHOTIO MOYJIS

[TosicHuTe QyHKIIMM HHAUKATOPOB HA JIMIIEBOW MAHEH MPOLECCOPHOTO MOJTYJIsS?
st kakux nesnei u kakue (pyHKIIMY BBIIOJTHSET MEePeKI0YaTesb, PaCoI0KEHHOM
Ha JINLIEBOM MAaHEH MPOLIECCOPHOTO MOLYJIs?

Kakue QpyHKk1MM BHITOTHAIOT HHTEpENHCHbIE MOTYN?

[Tox kakuM HOMEPOM JOJKHBI PacHoiaraThCsi UHTep(eiCcCHbIE MOTYTIU TPU
KOH(HUryprpoBaHuu KoHTposuepa S7-3007

ITpuBeauTe NpUMEpPbl OCHOBHBIX TUNIOB (DYHKIIMOHAJIBHBIX MOJTyJIeH?
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

12.Kakue ¢hyHKIIUHU BBITOJHSIOT KOMMYHHKAITHOHHBIEC ITPOIIECCOPHI?

13.Kak peanu3oBaHbl IIUHHBIC COSAMHUTENHN B KOHTposuiepax S7-3007

14.Yem oTiiMuaeTcst TEXHUYECKAs peali3alysl IMUHHBIX COSAMHUTEIICH IS
koHTpoepoB S7-300 u S7-400?

15. JIns kakux 1enen CIy>KUT CTOMKa KOHTpoJuiepa?

16.Kakyto posib BHIIOJHSIOT (PPOHTIITEKEPHI CUTHAIBHBIX MOAYJEH?

17.Kak mpou3BOUTCS MPoIeypa MOJTHOTO cOpoca KOHTpoJuiepa (OOHYIICHHE TTaMsITH )

18.Ha kakue THUIIBI AETUTCS TaMATh KOHTpoJuiepa?

19. JInst kakux melielt HCIoIb3yeTces 3arpy304Hast aMsTh mporieccopa?

20.Kakyro (yHKIHIO BBITIOJHIET padoyast MaMsTh?

21.Kakne 00JacTv COACPKUT CUCTEMHAS MTaMsITh?

22.B kakoi 001acTy NaMsATH COACPKUTCS MaMATh CYETYUKOB?

23.Uto Takoe coxpansemas (retentivity) mamsats?

24.Kakue y4acTKU CUCTEMHON MaMSTH BBIIOJIHAIOTCSA KaK COXpaHseMble?

25.Yepes kakoif nHTEpQEiic MPON3BOANUTCS MPOTPAMMHUPOBAHNE U KOH(DUTYPUPOBAHHE
KOHTpoJIiepa?

26.Kaxue TUIIBI IPOTpaMMaTOPOB UCTIONB3YIOTCS MPpH nporpammupoannu PLC S7-
300/400?

27.Yro takoe Simatic Manager?

28.Kak opranmusyercs yCTaHOBKa TUIIEH3MOHHOTO KiTfoya Simatic Manager?

29.C xakol 1eJIbI0 MPOU3BOIUTCS KOHPUTYPUPOBAHKE aIIapaTypbl KOHTpoJIIepa’?

30.Yto Takoe reorpaduueckas anpecanus moayneir PLC?

31.Kak BeramcisieTcs reorpaguieckue agpeca Moayliel 1t KoutposuiepoB S7-300 u
S7-400?

32.Kak yCcTaHOBUTH CBOOOIHYIO aJpecaIiuio MoIyJiel BBOa BEIBOIA?

33.B kakoM pexxrMe paboThl KOHTPOJLIEpa TPOU3BOAUTCS 3arpy3Kka KOHPUTypauu?

34.Yt0 Takoe Mpo3BOH BXOOB /BBIXOI0B CUTHAILHBIX MOJTIyJICH KOHTpoJIIepa’?

35.C moMonIpIo KakoW yTUIUTHI TIPOU3BOAUTCS YCTAHOBKA COSIMHEHUS YCTPOMCTBA
IPOTPaAMMHUPOBAHUS C KOHTPOIUIEPOM?

36. /115 KaKkuX 1eneid uCIoIb3yeTCs Ta0IHIIa CUMBOJIOB?

37.Yto Takoe online u offline mpoekra?

38.Kak npoKOHTpOJIMPOBaTh CBOMCTBA MPOLIECCOPHOTO MOTYIISI?
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CTpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3yiabTaThl O0yYeHHS OueHouHbIE CpeacTBa
KOMITETCHIIUH
39. JIns KaKko# 1eNTi UCTIONB3YIOTCS KOHHEKTOPHI B si3bike LAD? Kak OyneT BhITIIAIETh
nporpamma Ha sa3bike STL, peanu3syroiias KOHHEKTOP?
40.Kaky1o CTpyKTypy HMEET KOMaHjia YCJIOBHOTO epexoaa?
41. JIns KakuX Lelel UCIONb3YIOTCS aKKyMYIATOphl nporeccopa? Kakue komaH bl
paboThI C AKKYMYJISITOPAMHU MPOIIECCOPaA UCTIONIb3YIOTCS?
Ymers —paspabareiBaTh IPOTrPAMMHBLIE MOJYJIH, 1. PaspaboraiiTe nmporpamMmy yrpaBjieHHs HEIIPEPbIBHBIM 00BEKTOM C HCIIOJIb30BAHUEM
BBITIOJIHSIFOLIIE TUIIOBbIE ¢Gyukuuu | crangapraoro 6ioxa [T I-perynmuposanus?
YIPaBJICHUS; 2. Ecau ¢ ALII momynst ananoroBoro BBoja npuxoaut curnai 11011000000002, To
—peann30BbIBaTh AITOPUTMBL  YIIPABICHUS KAaKO€ 3HAYCHUC HAIIPSXKCHHUA KOAUPYCTCS 3TOM BCJII/I‘-II/IHOfI, €CJIM MOAYJIb HACTPOCH Ha
Ha A3bIKAX TeXHOJOTu4ecKkoro | Auanason +-10B?
IpOrpaMMHUPOBaHUS 3. 3anmmmre BBI30B cHUCTeMHOW (QyHKIMU. Kakue AeicTBHS TO3BOJSET PEaM30BaTh
—dopMHpOBaTh CTPYKTYpy ympasistouteii | CHcTeMHas ¢pynkumst PLC «Macmrabuposamue»?
IPOTPAMMEL. 4. ChopmupyiiTe TONB30BaTelbCckylo QyHKIUIO «OmpeneneHue CpegHero» U
dbyukuroHanpHbl  Onok  «MHTerpupoBanuey. IloscHuTe MOPSIOK MACUCTBUUA MpU HX
CO37JaHUU U BBI30BE.
5. IlpousBeaute HacTpoiiky mnpepbiBanus mpoueccopa OB10. Kakue cnoco0bl
HaCTPOMKHU MPEPHIBAHUIM MOT'YT UCIIOJIb30BaThCS?
6. 3anummre MareMaTHYecKoe PEKYPPEHTHOE  BBIPAKCHHE ISl  YHCICHHOTO
WHTETPUPOBaHUS BXonHOro. PaspaboraiiTe mporpammy Ha s3bike STL A5 4MCIEHHOTO
WHTETPUPOBAHUS BXOJHOTO CUTHAJIA IO MPECTABICHHOMY BBIPAKEHUIO.
7. 3anumure peKyppeHTHOE BbIpaxkeHHe Ans QuubTpa loro mopsiaka. Paszpabotaiite
nporpamMmy (UIBTpa MO IAHHOMY BBIPAXKEHUIO.
8. Cosmaiite n HacTpoilre nukiaudeckoe npepbiBanue OB35. Peanusyiite B 1aHHOM
[UKJIMYECKOM MpephIBaHUU BbI30B DyHKIMH «HTErpupoBaHue».
9. Kakoe 3HaueHHe TpHUMET TallMEpHOE CIOBO TMOCJE 3arpy3Kd B HETO 3HAYCHHUS
BpPEMEHU paBHOE 12 MUH.
10. Peanu3yiite cxemy mukiandeckoro cuerdyrka ot 0 mo 6 Ha s3pike LAD.
11.
Bnaners —HaBblKaMKM  peanmsanuu  anroputmos | 1. Kakoe 3Hauenme Oyzmer comepkaTh MapkepHbli Oaiit MBI11 nocne BeimonHeHus

YHpaBJICHUA Ha A3bIKaX TCEXHOJOTHMYCCKOI'o

CJICTYIOIIEH TOCIIeI0BATEIbHOCTH KOMAaHI;
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

POrpaMMHUPOBAHHUS
—HaBBIKAMU pa3padOTKU U OTIAJKH PaOOTHI
nporpamMMax OJOKOB TpU CO3JIaHHH HOBOTO
MPOrPaMMHOTO O00ECIICUEHUST;

—HaBbIKaMU  (OPMUPOBAHHS  AJNTOPUTMA
yIpaBJICHUS IO 33JJaHHON TEXHOJOTHYECKOU
cxeMme paboTsl 000pYAOBaHUSI.

L DW#16#3C541A23
CAD
T ™MD 10
2. Kakoe 3nauenmue Oymer conepxkarthcs B Oalite MBI11 mocne BBIONHEHUS CIEIyIOIICH
IPOTPaMMBbI

L B#(100,12)

T MW11

L B#(20,30)

T MW10
3. ChopmupyiiTe mporpaMmy pacuera BeIpaXeHUS Y=X"\a, I1ie X U a MPOU3BOIbHBIC
neiictBuTenbHble yucna. OdopmMute nporpaMmy B BUae QyHKIUU

4. PazpaboTaiiTe (GyHKIHOHATIBHBIN OJOK JUIs pacyeTa PeKyppPEHTHOTO BBIPAYKCHUSI
y(K)=[dt/T]*[x(k)-y(k-1)]+y(k-1). [TpousBeaute BbI30B O10Ka B OB35.

4. Pazpaboraiite nporpaMMy yrpaBieHUs U CKOHQUTYPUPYHUTE CTAHIIUH JIJISI CHCTEMBI
yIpaBlieHUs CIsI00BON TENEKHOM

IToct oneparopa

00O

Bnepen Hazan

Crs0s1

Ponpranr | |

Ckman

KB |®
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

Stats Address Diata type | Comment
1 Q 123.2 |BOOL HaxaTel 068 KHOMKY OAHOBPEMEHHD
z 1 0.4 |BOOL
3 1 0.5 |BOCL
4 KHOMka enepeg 1 0.0 |BooL
5 HHOMka Hazan 1 0.1 |BooL
] ZB 1 0.2 |BOCL
7 CH 1 0.3 |BOOL
g Tensexka efeT EN... [Q 0.0 |BOoL
9 Tenexka eget Ha... | 0.1 [BOCL

[
=

5. PazpabotaiiTe mporpaMmy peaan3alii MHOTOTAKTHOW CXEMbI B COOTBETCTBUU C
TabIuLen

Taxr | O 1 2 3 4 5 6 7

X

Y

6. Pa3paboraiite nmporpamMMy nepeMeIieHus JaHHbIX MeX]y aKKyMyJIsITOpaMu Ipoleccopa
Y MapKepHBIM IBOIHBIM CJIIOBOM 10 CJIEYIOIIEH CXEME.

[Boiinoe cnoBo: (3¢c_54 1a 23H) = (AK1=23 1a 54 3cH); (AK2=1a_23 3c 54);
(MW10=3c_54H); (MW12=1a_23H).

7. HpOI/I3BeI[I/ITC MMPpOrpaMMHYIO pCAJIM3alluI0 Ha A3BIKE TCXHOJIOTMYCCKOI'O
nporpaMMHpOBaHHAd MHOT'OAKTHOI'O aBTOMAaTa — ACJIIMTEIIA Ha ABA C UCITIOJIb30BAHHUEM
CUCTYHKA.

8. ITo 3amanHoOM porpaMme Ha si3bike LAD cocTaBbTe BpeMEHHYIO AUarpamMmy padoThl
taiimepoB T1 u T2.
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CTpyKTypHBIi
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpeacrBa

«KH1»

10.0 MO0.0 T1

|1 () (-

1T &) (seH

MO0.3 S5T#1s250ms

| |

T1 MO.2 T2

I 1 () (-

1T N (se-

S5T#1s

T2 MO.1 MO.3

|1 () (

11 \NJ \ >_‘
«PULSE»

T1 Q0.0

|| ( r

9. ITo cTpyKTypHOI1 cXeMe MPOrpaMMBbl peaau3ylnTe TeHepaTop UMIYIIbCOB C
HCIIOJIb30BaHUEM JIBYX TaliMepoB.

KH1 T1 T2

. )
Onpoc Banyck
Banyck
Onpoc

10. Pa3pabotaiite anroput™ u nporpammy Ha si3bike STL 17151 BBIYUCIICHUS BRIPAKEHUS
y=log,a.
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0) Ilopsiaok mnpoBedeHUS TPOMEXKYTOYHOM AaTTeCTAIMH, MOKA3aTeJd M KpPUTEPUH
OlLlCHUBAHMS:

[IpomexyTouHas arrectanus no gucuuminHe «VHTerpupoBaHHbIE CHCTEM MPOEKTUPOBAHMS U
YHOpaBJICHUA) BKIIIOYACT TCOPCTUUCCKUEC BOIIPOCHI, IO3BOJIAOIIMWEC OLCHUTH YPOBCHb YCBOCHUA
o0Oy4arolMMUCs 3HaHWM, U MPAKTUYECKUE 3a/1aHus, BBISBISIOUINE CTENeHb COPMUPOBAHHOCTH YMEHUN
Y BJIAQJICHUH, MPOBOJIUTCS B hopMe IK3aMeHa.

DK3aMeH M0 JaHHOHM JUCHMILIMHE IPOBOAUTCS B YCTHOM (opMe M0 HK3aMEHALMOHHBIM OUJieTaMm,
KaXXJIbIM U3 KOTOPBIX BKIIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aJaHuE.

Iloxkazarenu u KPUTEPHH OLICHUBAHUSA IK3aMeHa:

— Ha OICHKY «OTJHYHO» (5 0amioB) — oOydaroluics JEMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYECKOe M TIyOOKOe 3HaHHE Y4eOHOro
MaTepuaia, CBOOOAHO BBINOJIHSIET IPAKTHUECKUE 3aJaHUsl, CBOOOJIHO ONEpUPYET 3HAHUSIMU, YMEHUIMH,
MPUMEHSET UX B CUTYAIMAX TTOBBIIICHHON CI0KHOCTH.

— Ha OULEHKY «xopomo» (4 Oamia) — oOydalIuics IEMOHCTPUPYET CPEeIHUN YpPOBEHBb
C(OPMHPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIe OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS IPH AaHATUTHUECKUX OIEepalusx, MepeHoce
3HaHUI U yMEHHUI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/AOBJIETBOPUTEIbHO» (3 Oamia) — 00yYarOIIUICS JEMOHCTPUPYET MOPOTOBBIM
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0 KOHTPOJIBHBIX MEPOIPUSATHH JTOITYyCKAIOTCS OMIMOKH,
MPOSIBIISIETCS. OTCYTCTBUE OTHENIbHBIX 3HAHHWM, YMEHHH, HAaBBIKOB, OOydYarOIIMIiCd HCIBITHIBACT
3HAYUTENbHbIC 3aTPYIHEHUS MPHU ONEPUPOBAHWHU 3HAHUSMHU W YMEHHSMHU TPU UX MEPEHOCE Ha HOBBIC
CUTYaIUH.

— Ha OLICHKY «HEeyI0BJIeTBOPHUTEJBbHO» (2 Oanna) — oOydaromuiics 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUecKOoro Marepuaia, IOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET IO0Ka3aTh
WHTEIJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «Hey/0BJIeTBOpUTeIbHO» (1 6am1) — oOyyaromuiicss He MOKET I0Ka3aTh 3HAHMS Ha
YPOBHE BOCIPOH3BEICHUS U OOBSICHEHUS] MHPOPMAITH, HE MOXKET TOKa3aTh HHTEIJICKTYaIbHBIE HABBIKH
peleHust MPOCThIX 3ajau.

8 YueOHoO-MeToAHYecKoe U MH(OPMAIHOHHOE OfecreYeHue TUCIUTLIHHBI

a) Ocnosnas numepamypa:

1. Augpee, C. M. AnmapaTHble cpeAcTBa U INPOrpaMMHOE OOECleYeHUe MPOMBIIITICHHBIX
koHTposiepoB SIMATIC S7 : yye6roe mocodue / C. M. Auapees, M. 0. Ps6uukos, E. C. Ps6unkosa ;
MITY. - Marauroropck : [MITY], 2017. - 231 c. : wm, cxemsl, Tabm., rtpap. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/344
7.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObekT. - Tekct : anekrpoHHbIit. - ISBN 978-
5-9967-0940-3. - ImeeTcs mevyaTHbIN aHATIOT.

2. [llumos, O. B. Texuuueckue cpeacTBa aBTOMATH3ANMU U yIIpaBieHus . yueo. mocobue / O.B.
[umoB. — Mocksa : UHOPA-M, 2019. — 396 c. + [lon. marepuansl [D7IeKTPOHHBINA pecypc; Pexum
noctyma: http://new.znanium.com]. — (Cpeanee npodeccronansHoe obpasoBanue). - ISBN 978-5-16-
107740-5. - Tekcr : osnekrponsbii. - URL: https://znanium.com/catalog/product/1021825 (nara
obparmienus: 18.10.2020). — Pexxum qocTyma: 1mo moAmucKe.

3. PsbuuxoB, M. IO. IIporpamMmmupoBaHHe MHUKPOIPOIECCOPHBIX KOHTPOJIEPOB Ha s3BIKAX
BBICOKOTO ypoBHS : yueOHOe mocobue / M. 10. Psadunkos ; MI'TV. - MaFHI/ITOFOPCK, 2014.-98c.:
auarp., CXEMBI, Ta0I. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show= dcataloques/l/ll13171/726
pdf&view=true (mara obpamienus: 14.05.2020). - MakpooobekT. - Tekct : anekTponHsbiit. - ISBN 978-5-
9967-0460-6. - UmeeTcs mevaTHbIN aHajIOr.

0) /lonoanumensnan rumepamypa:


https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
http://new.znanium.com/
https://znanium.com/catalog/product/1021825
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true

4. TapannukoB, 1O. B. [luckperHas wmaTemaTuka. 3aJadyHUK : ydeOHOe T™ocoOue st
akanemudeckoro Oakanaspuata / }O. B. TapanaukoB. — Mocksa : U3narensctBo HOpaiit, 2019. — 385
c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-01180-7. — Tekct : anexkrpouusiii // DBC
IOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/433218 (nara oopamenus: 18.10.2020).

5. Ps6uukoB, M. 10. IIporpamMmmupoBaHre CHCTEMBI TUCIIETYEPCKOTO YIPaBICHHS . y4eOHOE
nocobue / M. 0. Psouukos, E. C. Psouukosa ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 3nekTpoH.
OIIT. JICK (CD-ROM). - 3ari. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/273
4.pdf&view=true (mara oopamenwus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3JIEKTPOHHBIH. - CBeACHHS
noctymnHbl Takke Ha CD-ROM.

6. bekkep, B. ®. Texnuueckue cpenctBa aBTOMaTH3almu. MHTepdeicHble ycTpoiicTBa H
MHUKPOIIPOIIECCOPHBIE cpeacTBa: YdeOHoe mocobue/bexkkep B. ®., 2-e uzn. - Mocksa : PUOP, UI]
PUOP, 2015. - 140 c. ISBN 978-5-369-01198-0. - Tekct : oanekrponnsid. - URL:
https://znanium.com/catalog/product/404654 (mata o6pamenus: 18.10.2020). — Pexum mocryma: 1o
TIOJIITHCKE.

6¢) MemoouuecKkue ykazanus:

7. Aunpees, C. M. IIporpammupoBanue MuKporpoueccopHbix kKoHTpoiuiepoB SIMATIK S7
300/400. JlaboparopHblii mpakTHKyM : yueOHoe mocobue / C. M. Aumpees, M. 10. Ps6uukos, T. T.
CyxonocoBa ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 aneKTpOH onrt. guck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664. pdf&show dcatalogues/1/1131351/266
4.pdf&view=true (mara oopamienus: 14.05.2020). - MakpooObekT. - TekcT : 3meKTpoHHbIH. - CBeeHus
noctymabl Takxke Ha CD-ROM.

8. AmmaparHble CpeicTBa M IporpamMmuoe obecreucHue KoHTtposuiepoB SIMATIC S7-300/400 :
yuebnoe nocodue / C. M. Auzapees, M. 0. Psounkos, E. C. Psounkosa, H. A. Tonmosko ; MI'TY, [kad.
I[IKuCVY]. - Marauroropck, 2011. - 197 ¢ : wm, cxemb, Taba. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/1088250/501.
pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObekT. - TekcT : 3yIeKTpOHHBIA. - MMeercs
MEeYaTHBIA AHAJIOT.

2) Ilpozpammnoe obecneuenue u Humepnem-pecypcoi:

IIporpammHoe obecnieyenne

Haumenosanue 10 Ne norosopa Cpok JNENCTBUSA
JIMICH3UH

MS —~ Windows  XP | 15971801 08.102018 | 11.10.2021
Professional (s kaccon)

'F\>/I|’ :)i‘:eosz(i);tnal Office 2003 Ne 135 ot 17.09.2007 6eccpouHO
MS Office 2003 Professional | Ne 135 ot 17.09.2007 0eccpouHO
7Zip lci}a(())GonHo pacmpocTpaHsiemMoe SecepodHo
CoDeSys lci}a(())GonHo pacmpocTpaHsiemMoe SecepodHo
AR Manager lci}a(())GonHo pacmpocTpaHsiemMoe SeccpodHo

IIpogdeccnonasibHbie 6a3b1 JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIEC CHCTEMBI
1. HaLII/IOHaJ'IBHaﬂ I/IH(I)OpMaLII/IOHHO-aHaHI/ITI/ILIeCKaSI cucreMa — Poccuiickuii HHJACKC HAYYHOI'O
mutuposanus (PUHL]) URL.: https://elibrary.ru/project risc.asp
2. Tlouckosas cucrema Akanemust Google (Google Scholar) URL: https://scholar.google.ru/
3. Hudopmanuonnas cucrema - Ennaoe okHO goctyna k nHpopmanmoHHsiM pecypcam  URL:
http://window.edu.ru/
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http://www.biblio-online.ru/bcode/433218
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/2734.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132625/2734.pdf&view=true
https://znanium.com/catalog/product/404654
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/1088250/501.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=501.pdf&show=dcatalogues/1/1088250/501.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

4. DnexkTtpoHHas 06asa nepuoandeckux m3ganuii East View Information Services, OOO «MIBUC»
https://dlib.eastview.com/

5. Poccwuiickas l'ocynapcrBenHas OonbmmoTeKa. Karamoru
https://www.rsl.ru/ru/4readers/catalogues/
6. DneKkTpoHHBIE pecypchl OnbIMoTEKH MITY HM. I.m. Hocoga

http://magtu.ru:8085/marcweb2/Default.asp
7. Yuusepcuterckas uadopmaimonnas cucrema POCCHUS  https://uisrussia.msu.ru
8. MexayHapoaHas HAayKOMETpuueckas pedeparuBHas U MOJTHOTEKCTOBasE 0a3a JaHHBIX HAYYHBIX
n3naauii «Web of science» http://webofscience.com
9. MexnaynapoaHas pedepaTuBHas M IOJHOTEKCTOBAas CIpaBOYHAas 0Oa3za JaHHBIX HAYYHBIX
u3ganuii «Scopus»  http://scopus.com
10. MexaynapoaHas 6a3a IMOJHOTEKCTOBBIX sKypHaoB Springer Journals http://link.springer.com/
11. MexayHapoHasi KOJJICKIMS HAyYHBIX MPOTOKOJIOB M0 PA3IUYHBIM OTPACIIsAM 3HAaHUN Springer
Protocols  http://www.springerprotocols.com/
12. MexayHaponHas 0a3a CrpaBOYHBIX M3JIAaHHHA 1O BCeM OTpacisiM 3HaHui SpringerReference
http://www.springer.com/references
13. MexxayHaponHasi pedepaTHBHAass W TIOJTHOTEKCTOBasl CIpaBoYHash 0aza MJaHHBIX HayYHBIX
u3nanmii «Springer Nature»  https://www.nature.com/siteindex
14. ApxuB HayuyHBIX XypHajioB «HalnoHaJIbHBIN IEKTPOHHO-UH(POPMALIMOHHBIN KOHLOPLUYM»
(HIT HOUKOH) https://archive.neicon.ru/xmlui/

9 MaTepI/IaJIbHO'TeXHI/I‘{eCKOC odecrneuyeHue JAUCHHUIIIIMHBI

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieyeHme JUCHHUITIIIMHBI BKJIFOYACT:

Tun u Ha3BaHUeE AYAUTOPUHA

OcHalieHue ayIMTOPHHU

VYueOHbIe AyJUuTOpun IJIs1 MMPOBCACHUA 3aHITHI
JICKIITMOHHOTI'O THUIIA

MyneTumMenuitHbe CpeacTBa XpaHeHus,
nepesayl U NpecTaBieHUs HH(OpMaluu

[Tomemienuss Ui CaMOCTOSTENBHOM PpabOTHI
00yJaronmxcst

IlepcoHanbHble KOMIBIOTEPBI € HakeToM MS
Office, BbixogoM B MHTEpHET U C JOCTYIOM B
IIEKTPOHHYIO MH(POPMAaIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

VY4yeOHble ayIuTOpUM I TPYNNHoBbIX | | Jlocka, MyabTUMEAMMHBIN IPOEKTOP, IKPaH
HHAWBUAYAJIbHBIX KOHCYHI)T&HI/IIZ, TCKYLICTO

KOHTPOJISI U TPOMEKYTOUHBIX KOHCYJIbTALUN

[Tomemenune JUIS XpaHEeHUs u | Cremnaxu JUIst XpaHEeHUs yueOHo-
NpOopUIAKTHYECKOTO OOCITYy)KMBAaHUSI y4yeOHOro | METOJUYECKUH TOKyMEHTalluU

o0opyIoBaHUs

VYuebHas  ayauropus A8 NpoBeAeHMs | YueOHas  aynauTopust Ui NPOBEICHHS
71a00paTOPHBIX 3aHATUN 1a00paTOPHBIX pabort: NepcoHaIbHbIE

KomrbioTepsl ¢ makerom MS Office, BeIxoqoM B
WuTepHeT W C JOCTYIOM B 3JIEKTPOHHYIO
UH(POPMAaLIMOHHO-00pa30BaTEIbHYIO cpeny
yHuBepcuTeTa. Jlaboparopus aBTOMaTH3alUU
TEXHOJOTUYECKUX IMPOIECCOB U TPOU3BOJACTB (
1abopaTopHbII CTEeH]I «[IpompbInieHHBIE
JaTYUKH TEMIIEPaTyphI», ITAT-CK +
KOMIIbIOTEpP € mpenaycrtaHoBieHHbIM [IO ot
U3TOTOBUTEIS; 1a00paTOpHBIN CTEH]L
«IIpombllsIeHHBIE JAaTYWMKW AaBiaeHus», [1J1/1-
CK + komnerorep ¢ npegycraHosieHHbIM 110 ot
M3TOTOBUTEINS; MPOTrpaMMHUPYEMbIA JIOTUYECKUI

30



https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
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koutposutep ITJIK-Siemens S7-300 + HoyTOyK €
npenyctaHoBieHHeM  [IO  oT  u3rotoBUTENS;
nabopaTopHblil cTeH] «OCHOBBI ABTOMATHKH»,
OA-MP;  nporpammupyemblii  JIOTUYECKUI
KOHTpOJUIEp C pacrnpeaereHHoil mnepudepuei
Simatic S7-400)
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