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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpammy amvcuunnuHel paspabdotan(a)(n) BoUeHT, K.H. (poueHT) Xyaatos L.LU. (Kadenpa nHopopMaLMOHHbIX CUCTEM
HW, OtoeneHne MHOPMaLMOHHBIX TEXHONOIIA U SHepreTudeckux cnuctem), SSHuzyatov@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoin KoMNeTeHLUN
MnK-1 CnocobeH paspabaTtbiBaTb TpeboBaHUS U NPOEKTUPOBATL NPOrPaMMHOE
obecneyeHne

BbInycKHUK, OCBOUBLWIWIA ANCLMMIINHY:
JlonxeH 3HaTb:

KﬂaCCI/Iq)I/IKaLI.I/IIO, Ha3Ha4yeHne, OCHOBbl TEOPUN CUCTEM aBTOMATN4ECKOro ynpasneHus;

MeTOoObl MOCTPOEHUS 1 BOMPOCHI NPaKTUYECKOro NPMMEHEHNS 3IEMEHTOB COBPEMEHHOWN 3N1EMEHTHON 6a3bl LMIPPOBbIX
3MIEKTPOHHbIX CXEM; METO0OB aHanM3a 1 CUHTE3a NIOrMYECKNX CXeM (PYHKLIMOHA/bHbIX Y3/10B YCTPOWNCTB aBTOMATUKU U
CUCTEM ynpasneHus;

NpUoBpeTEHNS HABBIKOB COMPSIXXEHUS MAKPOMPOLIECCOPOB Y1 MUKPOKOHTPONNEPOB C YCTPOMCTBAMMU CUCTEM
asTomaTnyeckoro ynpasneHus (CAY) n MHpopMaLMOHHO-N3MEPUTENbHBIMU CUCTEMaMM.

JonxeH ymeTtb:

MPUMEHSTb, 3KCMNNyaTMPOBaTh U MPOU3BOANTL BbIGOP COBPEMEHHOW 3N1EMEHTHOM 6a3bl LMGIPOBbIX 3EKTPOHHbIX
CXeM; (PYHKLIMOHANbHbIX Y3/10B YCTPONCTB aBTOMATMKM U CUCTEM YNPAaBNEHUS; COMPAXEHNS MUKPOMNPOLLECCOPOB 1
MUKPOKOHTPONNEPOB C yCTPOWCTBAMU CMCTEM aBToMaTmnyeckoro ynpasneHus (CAY) un
WHPOPMALMOHHO-N3MEPUTENBHBLIMU CUCTEMaMUK, (DOPMMPOBATL 3aKOHYEHHOE NPEACTaBNEHNE O NPUHATBIX PELEHNAX
1 MONy4YeHHbIX pe3yrbTatax B BULE Hay4HO-TEXHUYECKOro oT4eTa ¢ ero ny6nnmyHon 3awmnTon.

JHonxeH Bnagetb:

MeTodaMn aHanm3a 1 CUHTe3a NorMyeckmnx cxem oyHKLNOHaNbHbIX Y3108 yCTpOI7ICTB aBTOMaTukKnm n cCuctem
ynpaeneHusa; conpsaXxeHmnsa MmKponpoueccopoB MMMKPOKOHTPONTEPOB C YCTpOIZCTBaMM CNCTEeM aBTOMaTN4ECKOro
ynpaeneHunsa (CAY) 1 NHGOPMALIMOHHO-U3MEPUTENbHBIMU CUCTEMAMU; np|/|06peTeH|/|e HAaBbIKOB NO aHann3dy n CUHTEe3y
CAY, nx aKcnayaraumm n anarH0oCTukun.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
- MPUMEHSITb Pe3ynbTaTbl OCBOEHUS AUCLMMINHBI B NPOCECCUOHANBbHOM OeATENbHOCTH

2. MecTo AMCUMNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHon ob6pa3oBaTe/ibHOM NporpaMmbl BbiCLLErO
obpa3oBaHus

HaHHas y4ebHas ogucumnnvHa BkitodeHa B pasgen "B61.0.11 OucuunnuHsl (Mooynu)" OCHOBHOM NPOCheCCUOHanbHo
obpazosatenbHol nporpammbl 09.03.04 "MporpammHas nHxeHepus (PaspaboTka nporpaMMHO-MHEOPMALMOHHBIX
cucTem)" U OTHOCUTCS K 006s13aTeNbHBIM AUCUMIVHAM.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmemM Kosim4ecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was Tpyn0EMKOCTb AUCLIMINANHBI COCTABASET 7 3a4eTHbIX(ble) eauHuL(bl) Ha 252 yaca(oB).

KoHTakTHasi paboTa - 64 4aca(oB), B TOM Yncie nekuun - 16 yaca(os), npakTuyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 48 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 152 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3K3aMeH B 6 ceMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AucUUnNAnHe (MOOYNI0)
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paspenbl pucuynnuHbl / MX TPYA0EMKOCTb CamocTosiTeNnbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. ApxutekTypa
1.|M1KpOnpoLECCOPHbIX CUCTEM 6 2 0 6 8
ynpaeneHus.
Tema 2. 53bikn NnporpamMmMpoBaHms
2.|MUKPOMPOLLECCOPHbIX CUCTEM 6 2 0 6 8
yrnpasneHus
Tema 3. KoHTponepsbl Simatic S7-300
1 cuctema paspaboTku
s nporpamMmMHoro obecrneyeHns Step 7 u 6 2 0 6 8
TIA Portal.
4 Tema 4. Peannsauus noruku 6 5 0 6 18

‘lynpasneHuns Ha s3bike LAD.

Tema 5. O630p KOMaHA CHETHMKOB U
5.|taimepoB. KomaHapb! anst pabotol ¢ 6 4 0 12 40
ymcnamy 1 nepemelleHns gaHHbIX.

Tema 6. Peannsauuns

6./[mocnemoBaTenbHOCTU BbINMOMHEHUS 6 2 0 6 40
onepaumin B pepaktope GRAPH.
v Tema 7. Peannsaumns normku 6 5 0 6 30

‘lynpasneHus Ha s3bikax STL n SCL.

NToro 16 0 48 152

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. ApxuTekTypa MUKPOMpPOLLeCCOPHbIX CUCTEM YrpaB/ieHus.

OCHOBHblE XapakTePUCTUKMN 1 NapaMeTpbl 3NEMEHTOB 1 YCTPOWCTB cUCTeM ynpaBneHus. Oblwmue xapakTepucTuku
WCMNOMHUTENbHBIX YCTPOWCTB U MEXAHN3MOB CUCTEM YMNPaBNEHNS.

OcHoBHbIE NPUHLMMBI NPeobpa3oBaHUS CUrHANOB B CUCTEMAX yrnpasneHus. icnonb3oBaHne COBPEMEHHbIX
MUKPOMPOLIECCOPOB L5 CO34aHNs cMcTeM 06paboTkun faHHbIX 1 yNpaBneHns. ApXUTekTypa MUKPONPOLLECCOPHBIX
CUCTEM YrnpaBneHus.

Tema 2. 93bIkun nporpaMmMmumpoBaHnsa MUKpPONpoLLeCCOPHbIX CUCTEM ynpaBieHus

MpewnMylecTsa 1 HegocTaTkyM UCNoNb3oBaHMs s3bika Accembnep. HeobxooMMocTb BBoJA cneumanbHblX S3bIKOB
nporpamMmmnpoBaHmnst KOHTponnepoB. KpaTtkuii 0630p S3bIKOB NPOrpamMMMpoBaHmnst KOHTPONNEPOB YPOBHS COracHo
ctaHpgapTta MOK-61131-3: peanvsaumsa noruku ynpaeneHms Ha siablkax FBD, LAD, STL, SCL n SFC. AHanoru atunx
S3bIKOB NPOrpamMmpoBaHus.

Tema 3. KoHTponepbl Simatic S7-300 n cucrema pa3paboTku nporpammHoro obecnedenus Step 7 n TIA Portal.

OnpegneneHve annapaTHoOW KoHurypaumm npoekta Step 7: Beibop CPU 1 moayneit BBoaa/sbisoaa. Obnactb namsitu
CPU: Bxobl, BbIx0oAbl, MApKepHble 6UThbI, TaiMepbl U cHETYUKW. BUTOBbIE KOMAHAbI: HOPMaNbHO PA30MKHYThIE 1
3aMKHYTble KOHTaKThI, KaTylKa pene, KoMaHabl yCTaHOBKM U 0bHyneHusi buta. Peanmsaums norukm U, UM, HE ¢
NMoOMOLLbI0 BUTOBBLIX KOMaHA,.

Tema 4. Peanusauus norvku ynpasneHus Ha sisbike LAD.

HepeBepCMBHbIIZ 3anycCck aCMHXPOHHOro osurartens. 3arpy3|<a NpoeKkTa B CUMYNATOP 1N NPOCMOTP pa6OTbI B pexunme
MOHUTOPUHrA.

MpepbiBaHUS 1 OpraHn3aumoHHble 6nokn. Liuknnueckne npepblBaHns U ycTaHOBKA BPEMEHW BbI30BA LIMKINYECKMX
npepbiBaHuii. MpuMep MCNoNb30BaHUS LMKNNYECKOro npepbiBaHns. Co3naHne 1 BbI30B (PyHKLMI HA NpuMepe
CNOXEHUS TPEX YMCET.

WcnonbaoBaHue umknuyeckoro npepbieaHuns (OB35) ans ?tukaHus? cekyHn. CosnaHue v BbiI30B (OYHKLMN CNOXEHUS
Tpex uncen.

Tema 5. 0630p KOMaH, CYETYMKOB U TalimepoB. KomaHabl oisi paboTbl ¢ YACaMU U NepeMeLLeHUs OaHHbIX.

Taimepbl U cueT4nkn KoHTponnepa S7-300. Komanabl ans pabotel ¢ Taiimepamu. OTCYET NpesyCTaHOBAEHHOTO BPEMEHU
TaliMepa C NOMOLLbI0 PasnuyHbIX TUMNoB TariMepoB. Komanabl anst pabotbl co cyeTymkamu. OTcUeT NpesycTaHOBNEHHbIX

MMNyNbCOB CHEeTYMKa.
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CDOpMaTbI npencrtaBneHnsa KOHCTaHT-41cen. KomaHga Move. MaTtematmnyeckne komaHabl LENLIMU 1 BEWECTBEHHbBIMA
yncnamun. KomaHgbl CcpaBHEHNSA Yncen. KomaHgbl nepexona.

Tema 6. Peanusauusi nocnenosaresibHOCTU BbINONHEHUS onepauui B pegaktope GRAPH.

PaspaboTka nporpamMmbl ynpaeneHus B peaaktope Graph Ha npumepe npouecca npurotoBneHns coka. OnpeneneHune
nocnenoBaTenbHOCTU NPUroToBneHns coka. CosnaHve pa3BeTBneHni BbINOMHEHUS MPOrpamMM 1 NEPEXOOOB B Apyrme
warn B pegaktope Graph. ObnacTb neincteunii n nepexonos. Cobbitus SOm S1 n kBanudukatopsl geinctenii L, N, S, R n
T.0.

Tema 7. Peanusauusi normku ynpasneHus Ha sisbikax STL n SCL.

Vcnonb3osaHue s3bika STL ansg peannsauum norvkm ynpasneHus. AHanorns s3bika STL n a3bika Accemnep.
Norunyeckne komanabl a3bika STL. MNepesog koga A3bika STL Ha s3bik LAD.

Mcnonb3oBaHue siabika SCL ons peann3aunn nornkn ynpabsneHus. I'IpeleymeCTBo ncnonb3oBaHus s3bika SCL n cny4dan
MNCNONb30BaHUA. OpFaHI/ISaLI,I/IFI LMKNoB " pa60Ta C MaccunBamu.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAOYIH0)

CamocTosiTenbHas paboTta obyyatowmnxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernogasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnuTaoT u
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBieHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWMXCs PernaMmeHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLummy 1 oCyLecTBAEHNS 0Dpa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbIM NPOrpaMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLMM CaMOCTOATENBbHOM PaboThl CTYAEHTOB BbICWMX Y4eOHbIX 3aBeAeHNA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBENEHNS TEKYLEr0 KOHTPOMS YCNEBAEMOCTU U
NPOMEXYTOYHOW aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexaeHus Boiclero obpasosaHus "KasaHckuii (NprBonXckuiA) coeiepanbHblil yHUBepcuTeT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJ1st
NpoBeAeHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnmn obyyHarowmxcst peaepanbHoro rocyaapcTBEHHONO
ABTOHOMHOro 06pa3oBaTenbHOro y4YpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepanbHblii

yHuBepcutet".

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOrO 06pPa30BaTENbLHOIO YY4PEXLEHUS BbICWEro NPOtECCMOHaNbHOro 06pasoBaHus

"KasaHckun (Mpusonxckuin) chegepanbHbli yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K MCMOb30BaHMIO B
y4yebHOM npoLecce U1 yaaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goefiepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTebHOMO yYpeXxaeHns Bbiclwero obpasoBaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Byyaromxcs
B cpenepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHUM Beiclwero obpasoBaHus "KasaHckuii

(MpuBonxckuit) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXLEHNN BbICWErO NPOPECCUOHANBHOMO

06pasosaHus "KasaHckuit (MprBonxcknit) dpenepansHblli yHuBepcnuTet™ .

6. dOHA OLEeHOYHbIX CPeACcTB Mo AucuUnIuHe (MOoayN0)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMMbl U POpPM KOHTPONSI X OCBOEHUSI

dopma KOHTpons OueHuBaemble
dran KOMNETEHLLMM Tembl (pa3nenbl) AUCLUUMIIUHDBI
CemecTp 6
| TekyLumit KoHTpOND)|
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OueHnBaemble
KoOMMeTeHLUmn

ddopMa KoHTpons

Aran Tembl (pa3nenbl) AUCLUMUHDI

1 [TectmposaHue

MnK-1

1. ApxuTekTypa MMKPOMPOLIECCOPHBIX CUCTEM YNPaBNeHUsI.
2. 513bIKM NPOrpamMMnpoBaHNS MUKPOMPOLIECCOPHbBIX CUCTEM
ynpaeneHus
3. KoHTponepsbl Simatic S7-300 n cuctema paspaboTku
nporpamMmHoro obecrniedeHns Step 7 u TIA Portal.

4. Peanusaums noruku ynpasneHus Ha s3bike LAD.

5. O630p KOMaHA CHETUMKOB 1 TaimMepoB. KomaHabl ons paboThbl ¢
4ymcnamy 1 nepemelleHns gaHHbIX.
6. Peannsauus nocnenosatenbHOCTM BbINOMHEHNS onepauvii B
penaktope GRAPH.
7. Peannsauus norvku ynpasneHus Ha s3bikax STL n SCL.

paboTbl

NabopatopHble

MK-1

1. ApxmTeKTypa MMKPOMpPOLLECCOPHBIX CUCTEM YNPAaBAEHUS.
2. S13bIK NPOrpamMMnpPOBaHNS MUKPOMPOLIECCOPHbBIX CUCTEM
ynpaeneHus
3. KoHTponeps! Simatic S7-300 u cuctema paspaboTku
nporpamMmHoro obecneyeHust Step 7 n TIA Portal.

4. Peannsauns norvku ynpasneHuns Ha s3bike LAD.

5. O630p KOMaH cYEeTUYMKOB 1 TaiMepoB. KomaHabl ans paboTol ¢
ymcnamy U NepeMeLLeHns aHHbIX.
6. Peannsaums nocnenoBatenbHOCTM BbINOMHEHNS onepauuii B
penaktope GRAPH.
7. Peannsauus norvku ynpasnenus Ha a3bikax STL n SCL.

KomnbtoTepHas
nporpamma

MK-1

1. ApxuTekTypa MMKPOMPOLIECCOPHBIX CUCTEM YNPaBNeHUs.
2. 513bIKM NPOrpamMM1poBaHNS MUKPOMPOLIECCOPHbBIX CUCTEM
ynpaeneHus
3. KoHTponepsbl Simatic S7-300 n cuctema paspaboTku
nporpamMmHoro obecrnieveHns Step 7 u TIA Portal.

4. Peanusaums norukm ynpasneHus Ha s3bike LAD.

5. O630p KOMaHA CHETUMKOB 1 TaMepoB. KomaHabl ons paboThbl ¢
4ymcnamy U nepemelleHns gaHHbIX.
6. Peannsauus nocnenosatenbHOCTM BbINOMHEHNS onepaLuvii B
penaktope GRAPH.
7. Peannsauus norvku ynpasneHus Ha s3bikax STL n SCL.

Sk3aMeH

MK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wKan oueHnsaHuns

N yMeHnsd NONHOCTbIO
OCBOEHbI. Pe3ynbtar
nabopaTopHoii paboTbi

N ymeHusa B OCHOBHOM
ocBOeHbl. PesynbTaTt
nabopatopHoit paboThl

HeobxonuMble HaBbIKU
N YMEHNS 4aCTUYHO
oCcBOeHbl. PesynbTar

HeobxoauMble HaBbIKK
1 YMEHWNS He OCBOEHbI.
Pesynbtar

MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lenam. Lensam. COOTBETCTBYET eé Lensm.

uensam.

Kputepum
®opma OLLeHMBaHUs 37an
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

CemecTp 6

TeKyL i KOHTPONb

TectupoBaHue |86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 1

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u

pabothl MeToAbl NICNOMNb30BaHbI |METOAbl NCMONb30BaHbl [METOAbI YACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaeunbHo. MposieneHa |lMposieneHa
TeopeTuyeckas TeopeTnyeckas YyOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
noaroToBka. noAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobxoauMble HaBblkM  [MOAFOTOBKA. NOAroToBKa.
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OAHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNNHBI, YCBOMN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCMONb30BaHMK
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHbIE
nporpamMmor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CrnocobeH K ux
caMmocTosiTeNbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHolk
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepwana B obbeme,
Heobxo0auMoM ans
JLanbHenwemn yyebsl n
npencrosiwein pabortol
no npodgoeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3a0aHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTEpaTtypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B 0TBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONs NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
matepwana, nonycTun
NpPVHUMNManbHble
owWwKnbKM B BbINONHEHWUN
npenycMOTPEHHbIX
nporpamMmor 3afaHnin n
He cnocobeH
NPOLONXNUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuUTeTa K
npogoeccroHanbHom
nestensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

KomnbtoTepHasi |Bbicokunii ypoBeHb Xopouwuit ypoBeHb Y noBneTBopuTeNbHbIn  |HenoctaTouHbli

nporpamMma YMEHWI 1 HaBblKOB YMEHWA 1 HaBbIKOB YPOBEHb YMEHMIA 1 YPOBEHb YMEHWI 1 3
NporpamMMMpoBaHns, B [NporpaMMmMpPoOBaHuUs, B |HaBbIKOB HaBbIKOB
TOM ymncne TOM yucne NporpamMMMpoBaHns, B [MporpaMMnpoBaHus, B
MOLENMPOBaHNS, MOLENMpoBaHmsl, TOM ymucne TOM ymcne
anropuTMmM3aumm, anropvTMmMsaumm, MOLENMpPOBaHNs, MOLENMpOoBaHMsi,
MCMONb30BaHUS S3blka |MCNOMb30BaHMS A3blka |anropuTMmnsaunu, anropuTMmMsaumm,
NporpamMmM1pPoBaHus. MporpamMMMpoBaHns.  [MCMONb30BaHUS S3blka  |[MCMOMb30BaHMS A3blka
MocTaBneHHast 3apaya |[MocTaBneHHas 3agaya |NporpaMMUpoBaHUs. MporpamMMMpoBaHusl.
MOSTHOCTbBIO pelleHa. B OCHOBHOM pelleHa.  [[MocTaBneHHas 3apaya |[loctaBneHHas 3ajada

peleHa YacTNYHo. He pelleHa.

Ok3ameH Ob6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
oBbHapyxun obHapyXwun nonHoe 0bHapyXxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPO/JIbHbIE 3a4aHNsA U UHbIEe MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 6

TekyLLU KOHTPONb
1. TectnposaHue
Tembl 1,2, 3,4,5,6,7

Tema 1. ApXI/ITeKTypa MUKPONPOLECCOPHbIX CUCTEM ynpaBneHus.

1) Kakne KOMNOHEHTbI UMEET MUKPOMPOLIECCOpHAas CucTeMa ynpasneHuns?
- MUKPOMNPOLLECCOP, KaHanbl BBOAA/BbIBOAA, MAMATb, NPOrpamMma yrnpasneHns;
- MUKPOMNPOLLECCOP, KaHanbl BBOAA/BbIBOAA, MEPEK/IOYATENM KAHANIOB 1 Perynsatopsbl

2) Bpems peakuuy Ha cobbITe MUKPOMPOLIECCOPHOM CUCTEMbI HAXOAMTCS B Npenenax:

- 10 MKc;
-10 mc;
- 100 Mmc.

Tema 2. 53blk1 NporpaMMupoBaHnsi MUKPONPOLIECCOPHbBIX CUCTEM YNpaBieHNs
1) Kakolt 83blk nporpaMmnpoBaHns He BxoauT B ctaHoapt MOK-61131-3

- LAD;

- MNackans;

- SCL.
PerucTtpaumnoHHbiii Homep 10290263919 BAEKTPOHHELIH
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2) Kakune 53blku NporpaMMmMpoBaHns KOHTPONNEPOB pernameHTnpyet ctaHoapt MOK-61131-37

- LAD, FBD, IL, ST u SFC;

- LAD, FBD, Graph, Pascal;

- Pascal, C, Java, Delphi.

3) [nsa kakor kaTeropmm UHXeHepoB NpefHasHavyeH rpadonyecknin 43bik NPorpamMMmnpoBaHns KoHtponnepos LAD?
- ONsl SNeKTPOMEXaHVKOB;

- NS CXeMOTEXHWKOB;

- Ins NpOrpamMMnCTOB.

4) [Ins Kakow KaTeropmm MHXeHepoB nNpeaHasHadYeH rpadouyecknii 3ok MporpamMMmMpoBaHns KoHtponnepos FBD?
- ONs 9NeKTPOMEXAHVKOB;

- NS CXEMOTEXHWKOB;

- Ons NporpamMMnCTOB.

Tema 3. KoHTponepsbl Simatic S7-300 n cuctema paspaboTky nporpammHoro obecnedyeHms Step 7 n TIA Portal

1) ns yero npegHasHavyeHa cuctema TIA Portal

- Ans pa3paboTky NporpamMmel Ons KoHTponnepos S7-300/400 n S7-1200/1500, a Takxe Onsi CO34aHNs TPOrpaMMHOro
obecneueHus nns HMI-yctpoiicTs

- Ans pa3paboTky NporpamMmbl TONLKO Ans KoHTponnepos S7-300/400 n S7-1200/1500;
- NS co3aHns nporpaMMHoro obecnedveHust Tonbko ans HMI-yctpoiicTs.

2) Kak MOXHO KnaccmcpuumposaTtb Moynen BBo4a/BbiBoga KomnaHum Siemens?

- lnckpeTHble, aHanoroesbie;

- No TNy npoTokona obMeHa Mexay KoHTponnepom u moaynem (Modbus, Profibus, Profinet u 1.n.).
3) Kakux TMnoB CMCTEMHON NamaTh uMeeT KoHTponnep S7-3007

- BXO[10B, BbIXO[0B, MapKepHbIX BUTOB, TAlMEPOB 1 CHETYUKOB.

- BX00B, Bbixogos B Buae EEPROM, a takxe onepatumsHyio namstsb B Buge O3Y.
Tema 4. Peannsauns noruku ynpasneHust Ha si3bike LAD.

1) [nsi 4yero npenHa3HayYeHbl 6UTOBbIE KOMaHabI?

- Onsa co3paHus NorMyeckux yCnoBuid C MOMOLbo BUTOBbBIX NMEPEMEHHbIX.

- Onsa chopmmpoBaHus 6arToB, kak Habopa 6uTos.

- [lns chopmMmnpoBaHUs LLenoro yucna, kak Habopa 6uTos.

2) Ins koHTponnepos SIMATIC S7 kakue 6uToBbIE KOMaHObI UMeeTCs Ha sA3bike LAD?
- HOPManbHO 3aMKHYTbI KOHTaKT, HOPManbHO Pa30MKHYTbIN KOHTaKT, KaTywwka v T.4.

- NNornyeckmne komaHob N, UNN, HE, N-HE, WTTN-HE v 1.4.

3) Yem oTnnyatoTcs goyHKUMOHANbHbIE B10KM 1 OpraHn3aunoHHble 6noku?

- YcnoBus BbI30Ba OpraHm3aLlmnoHHbIx 6110KOB onpeneneHsl paspabotunkamu S7-300, a oyHKLUMOHambHbIE 6110KK
BbI3bIBAIOTCS B KOJIE NPOrpamMbi.

- Koo opraHmaaumoHHbIx 6/10K0B ornpefeneH caMmum paspaboTtynkoM KoHTponnepa S7-300, a koa oyHKLUMOHANBHOMO
6noka onpeaensieTcs NPOrpaMMnCTOM.

4) Yem otnnyatoTcs oyHKUMM 1 PyHKLMOHANbHbIE 610KN?

- ®yHKUMOHaNbHblE BNOKM XPaHAT AaHHbIX B 6110Kax AaHHbIX, @ (PYHKLAN UMEIOT TONbKO BXOAHbIX/BbIXOAHbIX NapaMeTPOB.
- ®yHKUMOHaNbHbIN 610K ocpopMneH B Buae 6roka, KotTopas coaepxuT asa nogbnoka: 6510k AaHHbIX 1 6nok kona, a
pyHKUMS NpenctaensieT coboii Tonbko 610K koaa.

5) Yem oTnnyatoTcs rnodanbHble U 3K3eMNspHble 6M10KU AaHHbIX?

- Mons ak3eMnnsipHOro 6510Kka AaHHbIX ONPELENstOTCS aBTOMATUYECKN, B 3aBMCUMMOCTU OT 3aKpPernieHHoro
PyHKUMOHanbHoro 6noka, a nons rnobansHOro 6noka AaHHbIX ONPeaenstoTCs MPOU3BONBHO.

- FnobanbHble 610KM AaHHbIX AOCTYMHbI C NOOOro yyacTka koaa, a ak3eMnnsipHble 610Ky faHHbIX LOCTYMHbI TONbKO As
Koda chyHKLMOoHanbHoro 6noka.

Tema 5. O630p KOMaHA CHETYMKOB 1 TaiiMepoB. KoMaHbl ans paboTbl C YNCnaMy U NEPEMELLEHNS NaHHbIX.

1) Kakne komaHabl cHETYNKOB UMeeTcs ans koHTponnepos SIMATIC S77?

-CTU, CTD, CTUD n T.n.

- CYeTYUK NMMYNbCOB, CHETYUK MEPEXOOOB N3 OAHOr0 COCTOSIHWA Ha Apyroe v T.M.

2) Kakne komaHabl TaiimepoB nmeetcs ans koHtponnepos SIMATIC S77?

-S_PULSE, S_ODT, S_OFFDT u T.4.

- Talimep npsiMoro cyeTa, TaiiMep obpaTHOro cyeTta, TaMep-cekyHaoMep 1 T.4.

3) B kakux popmaTax MOXHO 3a4aBaTb YACNOBbIX KOHCTAHT?

- DEeCATUYHbIA, ABOVNYHbIA U WecTHaAUaTepUYHbIn;

- DEeCATUYHbINA, ABOWNYHbIA, BOCbMEPUYHbIN U WeCcTHaaUaTepuyHbIn;

- OECATUYHbIN 1 WecTHaauaTepuyHbIn.

4) Kakme matematumyeckmne komaHabl nogaepxusaet a3bik LAD koHTponnepa S7-3007

- MaTemartunyeckne KoMaHabl C LefnbiMM 1 BEWECTBEHHbIMM YMCNaMU, a TakXe crneumanbHbIX MaTeMaTnyeckmx yHKUNi;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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- Matemartnyeckne KoMaHabl TONbKO C LIEbIMX YMcnamum, pa60Ty C BelleCTBEeHHbIMN YncnamMy nporpaMMnUCT OONIXeH caMm
peann3oBaTtb Ha OCHOBE KOMaHL C LeNbiIMN Yucnamu;

- Matematmyeckre KoMaHabl C BEWECTBEHHBIMM YCnaMK, Ans paboThl C LIeNbIMU YACIAMU TakXe LOMXKHbI
MCNonb30BaTbCS KOMaHAbl ANS BEWECTBEHHbIX YMCer.

Tema 6. Peannsauus nocnenosaTenbHOCTU BbiNONHEHWS onepaunii B pegaktope GRAPH.

1) Kaknm obpasom cnenyet crpynnuposatb TeroB PLC-npoekTta?

- B npoekte TIA Portal Teros cnegyet crpynnmposatb No TUMy AaHHbIX UK NO MECTY PACMONOXEHNS [ATYMKOB U
NCMONHUTENbHbIX YCTPONCTB.

- B npoekTe TIA Portal Teros cnegyeTt crpynnupoBatb nNo gare co3faHus Teros unm no pasmepy AaHHbIX, COXPaHSEMbIX B
Tere.

2) Ons yero npepHasHaveH penaktop Graph B cucteme TIA Portal?

- NS NOCTPOEHUS NOCNEeA0BATENBHOCTU BbINOMHEHNS 3TanoB npoLecca B rpadpnyeckom Bmae.

- 9TOT peaakTop No3BonseT NOOCTPUTb MHEMOCXEMbI MpoLecca Ons AMCMeTYepPCKOV CUCTEMbI yrpaBneHns.

3) Yem xapakTepuayetcsa kaxablin war B penaktope Graph?

- INs Kaxaoro wara onpenensoTcs BbiNOMHUMbIE OEACTBUS U YCIOBUS NEPEXoa Ha CNeaytowWwwia war.

- ONs KaxAoro wara co3faeTtcs TeKCTOBOE OnvcaHne BbiMOMHUMbIX AeACTBUiA B oopmate Step.

4) Kakum 06pa3om co3nalnTcst AONOMHUTENbHbIE Wark 1 nepexonbl B peaaktope Graph cuctemsl TIA Portal?

- KOHTEKCTHOE MEHIO Wara UMeET creumnanbHble KOMaHabl 4fs 4o6aBneHns LONONHUTENbHbBIX WAaroB U NePExXonos;

- NaHenb MHCTPYMEHTOB 1MeeT 6NOKOB Ans waros U nepexofoB. C MOMOLWbIO Mbiwy 3TOT 610K NepeTacknBaeTcs Ha
pabouyto 0bnacTb, 3aTeM BXOLbl 1 BbIXOAbl 3TOr0 6/10Kka COeANHSETCS C NMMHUSAMU NEPEXOAOB.

5) Kaknm 0bpazom co3naroTcs pasBeTBieHus nporpamMmel B penaktope Graph cuctemsl TIA Portal?

- KOHTEKCTHOE MEHIO Wara UMeET CcreLmanbHble KoMaHabl Ans nob6aBneHnst pa3BeTBAEHUA NPOrpaMMbl;

- MaHenb NHCTPYMEHTOB MMeeT BNOKOB A1t pa3BeTBneHnin. C MoMOLLbIO MbIwK 3TOT 610K NepeTackmBaeTcs Ha pabouyto
o6nacTb, 3aTEM BXObl 1 BbIXObl 3TOr0 6510Ka COEAMHSAETCS C NIMHMSIMW NEPEXOLO0B.

6) Kakum obpaszom onpenenstoTcs eincteus wara B pepaktope Graph cuctemsl TIA Portal?

- AN ONpeneneHnst AencTBuUS Wwara NpUMEHSIOTCS CobbITUS U KBANNGUKATOPbl COBbLITWI;

- DeNCTBUSA Wwara oOnNpemensoTcs B BUAE NOrM4eCcKux BbipaxeHuin Ha s3bike LAD.

Tema 7. Peanusauns norvku ynpasneHus Ha a3bikax STL n SCL.

1) Kakomy s3blky NporpaMMmnpoBaHns BbICOKOrO YPOBHS MOXOX A3blIk SCL?

- Cu;

- Mackanb;

- Java.

2) Kak coctaBnsieTcs nporpamma Ha s3bike SCL?

- B BUJE TEKCTA, C MOMOLLbIO TUMOBbLIX ONEPaToOpPOB Pa3BETBNEHNIA, UMKNOB U T.M..

- B rpacpmyeckoM BUAE, 3a CYET BbI30BaA (PYHKLMOHANBbHBIX 610KOB (MOMMYECKMX 1 MaTEMATUYECKX (OYHKLIWIA).

3) Kakune Bxoabl meeT qoyHKLIMOHANBHbIA 610K ANS BEIYUCNEHNS CpoKa FOAHOCTY coka?

- NP1 co3aaHnn OyHKLMOHaNbHOro 6noka Lnsi BbIMMCNEHNS cpoka rOAHOCTY COKa CneayeT OnpeaennTb BXoAa ¢
ONNTENbHOCTBIO XPaHEHNS COKa M BbIXO4a C KOHEYHOW JaToln cpoka rogHoCTH.

- MpU co3aaHnM OyHKLMOHaNbHOro 61oka Ans BbIYUCIEHWS cpoka roAHOCTY CoKa CheayeT Onpeaenutb Bxoaa ans
yKasaHus CerofHsWHen natbl 1 BbIXOA4A C KOHEYHOW AaTon CpoKa rogHOCTM.

4) Kakum 06pa3om MOXHO nepekpbiBath 06nacTb fAaHHbIX Tuna Date_And_Time ¢ nomowbio Maccusa 6ainTos?

- Npu BbIBOPE TUNA LaHHBLIX NapameTpa gyHKLUMOoHanbHoro 6roka cnefyet Bolbpath KoyeBoe cnoso AT, 3aTeM yTOUHNTb
TUN OaHHbIX - Maccue 6anToB;

- Npu BbIBOPE TUMNA LaHHbIX NapameTpa YyHKLMOoHanbHoro 6noka cnenyet Boibpath kntouesoe cnoso Overlay, 3aTem
YTOYHUTb TUM A@HHbBIX - MAccuB HanToB;

5) Kak cunTbiBaeTCq CUCTEMHOE BPEMS KOHTpOnnepa?

- NS CHNTBIBAHMSA CUCTEMHOMO BpeMeHu KoHTponnepa cuctema TIA Portal nmeet cneunanbHyto pyHkumio RD_SYS_T,;
- 0719 CYUTBIBAHUS U 3aNnUCK CUCTEMHOIO BPEMEHN B naHenu MHCTpymeHToB TIA Portal nmeeTcsa cneunanbHbln SneMeHT
Sys_Time. Nong aTOro anemeHTa cogepxar, rof, Mecsu, Aaty, 4acbl, MUHYTbl U CEKYHAbl CACTEMHOIO BPEMEHW.

6) Kak Bbloensietcs n3 CUCTEMHOro BPEMEHM rof Tekylen aathl?

- nocne nepekpbITUsa faHHbIX Tuna Date_ And_Time maccvBom HaiToB, NepBbI HaT COOEPXMT roL, CUCTEMHOIO
BPEMEHM;

- OnemeHT Sys_Time naHenn MHCTPYMEHTOB UMeET none Year, KOTOpbIl NpeAHa3HavYeH ANs CYMTbiBaHMS rofa
CCTEMHOrO BPEMEHU.

7) Kakune Bxoapl 1 Bbixoabl umeet STL-doyHKUMS Ons ynpaBneHns KOHBenepom?

- Bxogb!l thyHKUMM 3apat0T HanpaeneHne OBUXEHWS KOHBeepa 1 KOMaHLy BKIOYEHWS KOHBeWepa, a BbIXobl
npeLHasHadveHbl ANs BKOYEHNS BNepen Unn Hasan;

- Bxon coyHKUMM 3anaeT KOMaHay BKNIOYEHUS KOHBENEPa, a BbIXOA, NpeaHa3HadvYeH AN BKIOYEHWS OBUratens
KoHBelepa. HanpasneHve BpalleHus aBuratens onpenensercs ¢ noMoLbio CTaTM4eCckon NepeMEeHHON OyHKUNN.

8) Kak cospmaeTtcs norvka ynpasneHust C MOMOLLbIO KOMaHL a3bika STL?
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- [lng onpenenexHns norvky ynpasneHns ncnonbaytotca norndeckme komanasl A, AN, O n akkymynatop. lNepsbiii
onepaH 3TUX KOMaHg 3anucbiBaeTcs B akKyMynsaTop, ganee ¢ noMoLbio N0rM4eckux OyHKLUNIA BbIYUCASIOTCS BbipaXeHUs
W, NN, HE n 1.4.

- OnepaHgamu komaHg U, NI, HE moryT 6biTb 6uToBbIE Tern. C NoOMOLLbIO 3TUX KOMAHA, BbIYUCNSETCS OrMYecKoe
BblpaXeHue Mexay nByms unv bonee teramu.

2. NTabopartopHbie paboTbl

Tembl 1,2,3,4,5,6,7

Tema 1. ApxutekTypa MUKPOMNPOLECCOPHBLIX CUCTEM YNPaBNEHMS.

1. OpraHunsaumsi obMeHa AaHHbIMU MEXAY NMPOLLECCOPOM U NaMSATbIO.

2. OpraHuzauus obmeHa LaHHBIMM MeXIy NPOLECCOPOM 1 MOLYNsiMW BBOAA/BbIBOAA.

3. ObmMeH paHHbIMK Mex iy CPU 1 moaynsMum BBOLA BbIBOLA B CNyyae KOHTPONEpPoB Siemens.

Tema 2. 543bIkn NporpamMMrpoBaHns MMKPONPOLIECCOPHbIX CUCTEM yNpaBneHns

1. A3bik LAD 1 aHanormsa cuctembl KOMaH CO SNeKTPUHECKMMI CXeMaMu yrpasieHuns.

2. A3bik FBD v aHanormsa cnucrembl KOMaH C NOrM4eckmMm MUKPOCXEMamMm.

3. A3blk SCL 1 aHanorns cmctembl KOMaHA ¢ komaHaamm A3bika Mackanb

4. F3blk STL 1 aHanorns cucteMbl KOMaH ¢ KoMaHaamm sisbika Accembnepa

5. A3bik SFC 1 0CO6EHHOCTW NOCTPOEHNS NOCNEN0BATENBHOCTY BbINMONHEHUS NpoLecca.

6. Vicnonb3oBaHne 3TMX S3bIKOB NPOrpamMMMpPOBaHMS B Pa3NnMYHbIX CUCTEMaX MPOrPaMMUPOBaHNS KOHTPONNEPOB:
CoDeSys, TIA Portal, Trace Mode, Master SCADA u 1.4.

Tema 3. KoHTponepsl Simatic S7-300 v cuctema paspabotku nporpaMmHoro obecnevermst Step 7 n TIA Portal.
1. Nonb3oBatenbckuin nHtepderic TIA Portal n cospaHue npoekra.

2. Knaccudoukaums cpefcts aBTomaTmaaumm Siemens 1 Bolbop KOHTponnepa ynpasneHus 1 61oka nutaHus.
3. Knaccudgoukaums monynei BBoaa/sblBoaa U BbIGOp LUCKPETHBIX M aHanoroBbix MOLyneil BBoAa/BbiBOAA

4. Knaccudomkaums NpoMBbILLIEHHbIX CETEN 1 BbIBOp Moaynei 4fis CO3haHus pacrnpeneneHHbIX CUCTEM YrpaBneHusl.
Tewma 4. Peanusauus normku ynpaeneHms Ha s3bike LAD.

1. ButoBble KOMaHObl: HOPMaNbHO PA30OMKHYTbIA KOHTaKT, HOPManbHO Pa30MKHYTbIV KOHTAKT, KaTylka pene.

2. butoBble KOMaHbl: YcTaHoBKa KaTywku, COpoc katywku, MNepeaHunii OpoHT curHana 1 3afHuii GOPOHT cUMrHana.
3. MNpuMepbl HEPEBEPCUBHOIO 1 PEBEPCUBHOIO BKNIOYEHNS ACMHXPOHHOMO OBUraTens.

4. 3anyck nporpammbl B CUMyNATOpe U NPOCMOTP paboTbl porpamMmbl B peXUMe MOHUTOPUHTa.

Tema 5. O630p KOMaHA CHETYMKOB 1 TaiiMepoB. KoMaHbl Ansg paboTbl C YACnaMy U NEPEMELLEHNS NaHHbIX.

1. MI3y4yeHne komaHz cyeTunkos B npumepax: CTU, CTD n CTUD

2. syyeHmne komang tanmepos npumepax: S_PULSE, S_PEXT, S_ODT, S_ODTS, S_OFFDT.

3. M3yyeHre komaHg ans paboTbl C YMcnamm 1 nepeMeLLeHnst AaHHbIX Ha NprmMepax.

4. VisyyeHre KOMaHg, oNng CpaBHEHNS YUCEN HA NPUMEpPaX.

Tema 6. Peannsauus nocnenosaTtenbHOCTU BbiNONHEHWS onepaunii B pegaktope GRAPH.

1. Co3paHve waros BbIMONHEHUS TEXHONOrMyeckoro npouecca B pegakrope GRAPH.

2. Co3paHue passeTBieHuin n nepexonos B penakrope GRAPH.

3. CospaHue gencteuii wara B pepaktope GRAPH.

4. Co3paHvie ycnosuii nepexofa Ha cnegytowwia war B pegaktope GRAPH.

5. MNpocMOTp BbLINOAHEHNS WaroB TEXHONOrMYECKOro NPoLecca B peXmMe MOHUTPUHIa

Tewma 7. Peanusauus noruku ynpaeneHms Ha s3bikax STL un SCL.

1. CuHTakcuc a3bika SCL: BbipaxeHns, pa3BeTBneHuNs, LKIbI.

2. Nporpamma hopM1POBaHNSA BPEMEHWN 1 AaTbl MPUrOTOBNEHWS n3aenms Ha a3bike SCL.

3. CuHTakeuc a3bika STL: nornyeckne komanabl AND, OR 1 ux pasHoBugHOCTU.

4. MNpumepbl cpaBHeHWA bparmeHTa kogda Ha a3blke STL 1 kopa Ha s3bike LAD.

3. KomnblotepHas nporpamma

Tembl 1,2,3,4,5,6,7

B kayecTBe UTOroBOro 3anaHns paspaborarb NporpamMmy ynpasneHns 4ns TEXHONOrMYeckoro npouecca, BolbpaHHOro no
CBOEMy BapuaHTy.

OnucaHne TexHONOrnm4eckoro npouecca (No CBOeMy BapuaHTy) cnefyet dhopMUpPOoBaTh HA OCHOBE M3YYEHWS CUCTEMDI
ynpasneHus no VIHTepHEeTy u nNo nuteparype. YNpoLeHHOe onucaHmne TEXHONOMrMYeCcKoro npouecca NMeeTcs y
npenonasaTens.

MuH1ManbHas PyHKLMOHANbHOCTb aBTOMATU3NPOBAHHON CUCTEMbI YNIPABNEHUS:

1. Co3pnatb pyHKUMOHANbHbIX 6n10KOB NSt UCMONHUTENbHbIX yCTpOI7ICTB CUCTEMbI ynpaBneHuns, pa60Tarou1|/|x cornacHo
MMUTaALUWOHHON Modenu.

2. Peanusosarb NocnenoBaTenbHOCTb BINMOMHEHUS WarosB TEXHONOrMYeckoro npotecca B pegaktope Graph.
3. PeannsosaTtb AencTBUIA WAros 1 ycnosuii nepexoga s penakrope Graph.
4. Boi3biBaTb oyHKUMOHaNbHbIX 6nokos B OB35 1 OB1, onpenenutb BXOAO0B U BbIXOA0B (PYHKLIMOHANbHBLIX 6110KOB.

5. [leMoHCTprpoBaTb paboTy CUCTEMbI YNPaBieHMsl C NMOMOLLbIO CUMYNSTOPa KOHTponnepa. 3HayeHui napaMeTpoB
npoLecca oTobpaxaTb ¢ NoMollbio Tabnuupbl HabnoaeHW (B pexXmMe MOHUTOPUHTA).
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BapuwaHTbl 3apaHns

. Pazpabotka ACY ans npouecca NpurotoBneHmsl Tecra.

. Paspabotka ACY nns anekTpuyeckoin neyn no soinekaHuto xneba.

. Paspabotka ACY nns kodheBapku-apTomara.

. Paspabotka ACY nns npouecca nony4yeHust TEXHMYECKOro cnupra.

. Paspabotka ACY ans KprnvyHoro 3asopna.

. Paspabotka ACY nns nunopamsl.

. Paspabotka ACY nns npouecca npurotoBneHUs rmncokapToHa.

. Paspabotka ACY nns ycTaHOBKM MO MPUrOTOBEHMWIO NEHOMNACTOBbLIX NAUT.

9. Paspabotka ACY mns KOHAWLMOHEpa 30aHUS.

10. Paspabotka ACY aonsa nugora.

11. Paspabotka ACY ans nognepxaHus MUKpOKIuMaTa B TEMNYHOM XO35ACTBE.
12. Paspabotka ACY ans xusHeobecneyeHns ntmuedabpukm.

13. Paspabotka ACY ans wraHroeo-rnybuHHoro Hacoca (WIMFH) nobbiym HedpTu.
14. Paspabotka ACY ons DOXWMHOW HacocHoi ctaHuum (OHC).

15. Paspabotka ACY ans KycToBoi HacocHol ctaHumu (KHC).

16. Paspabotka ACY ons rpynnoBoro 3aMmepHoro yctporictea (I"3Y)

17. Paspabotka ACY ans obopynoBaHus NpeaBapuTeNnbHON O4UCTKM HEQDTU.

18. PaspaboTtka ACY ans razoTypbUHHOM YCTAHOBKYM MO CXMUraHWio MNOMyTHOro HedpTSHOro rasa.
19. Paspabotka ACY aonst HegotenepepaboTbiBatowero 3asoaa (HM3).

20. PaspaboTka ACY ons winchoBanbHOro ctaHka.

21. Paspabotka ACY onsi neuum 3akanvBaHus MeTanna.

22. Paspabotka ACY ans poboTta MaHunynsTopa.

23. PaspaboTka ACY ansi KapTOHHO-ByMaxXHOro KoMbuHarTa.

24. Paspabotka ACY onsi uennono3Ho-6ymaxHoro kombuHara.

25. PaspaboTtka ACY anst obopynoBaHuMsl N0 O4YMCTKU BOLbI B aBTOMOIAKeE.
Ok3ameH

Bonpochbl k ak3ameHy:

1) ApXUTEKTYpa MUKPOMPOLIECCOPHBIX CUCTEM YMNPABIEHNS.

2) CrcteMHOe NporpaMMHoe obecrneyeHre MUKPONPOLLECCOPHBIX CUCTEM yripaBneHus. Linkn koHTponnepa.

3) Bpemsi peakuumm Ha cobbITUE MUKPOMPOLLECCOPHBIX CUCTEM YNPaBNeHWs. Y MEHbIUEHNE BPEMEHU OTK/IMKA B
KOHTpOnnepax, nyremM NprMeHeHns annapartHbiX U UMKINYECKNX NPepbIBAHNIA.

4) Azbikn nporpammmposaHus MNJ1K (cornacHo ctanpapta MOK-61131-3). MNMpeumyllecTsa 1 He[oCcTaTky 3TUX S3bIKOB
nporpamMmmpoBaHus. [NprMepbl UCNONb30BAHUS 9TUX S3bIKOB NMPOrPaMMMPOBaHUS.

5) 3apauyw, BoinonHsiEMble B paboyeM LiMKne MMKPOMNPOLECCOPHOM CUCTEMY yrpaBneHus

6) CoctaeneHune nporpammbl Ha A3bike LAD. BcTaska passeTeneHunii, 0OpMMpoBaHNE NOTMKN yNpaBneHus Ha npumepe
HEepPEeBEPCVBHOr0O BK/IOYEHWSI aCUHXPOHHOrO ABuraTens.

7) CoctaBneHune nporpammbl Ha a3bike FBD. BctaBka passeTtsneHuid, (hoopMnpoBaHme nornku ynpasneHns Ha npumepe
HepeBEPCHBHOrO BKIOYEHMSI aCUHXPOHHOrO ABuraTens.

8) Knaccudpmkaums koHTponnepos dprpmbl Siemens. Monb3osatenbckuii uHTepdeic cuctemsl TIA Portal. Beibop
KoHTponnepos B cucteme TIA Portal.

9) Knaccudpukaums moagyneri BBoga/BbiBofga KoMnaHmm Siemens.

10) 3arpyska nporpamMmbl B CUMYNSITOP M NPOCMOTP Pa3fnyHbIX Y4aCTKOB MPOrpamMMbl B PEXUME MOHUTOPUHTA.

11) CucteMHas namsTb KoHTponnepos cepumn SIMATIC S7. Ob6o3HavyeHns BXOL4O0B, BbIXOLOB MapKepHbIX 61MTOB, TaiiMepoB
N CHETYMKOB.

12) ButoBble KOMaHAabl: HOPMaIbHO 3aMKHYTbI M Pa30MKHYTbIE KOHTaKTbl, KaTylka pene, komaHabl ---(S) n ---(R),
KOMaH[bl BblAENEHNS NONOXUTENBHO M OTPULATENBHOrO PPOHTA. MNpUMepbl NCMONb30BaHNSA 3TUX KOMaHL.

13) Komangpbl c4eTyrkos. MNMpumepbl CNONb30BaHNS KOMaHL, CHETYNKOB. Bnok aaHHbIx ans cyetymkos Tuna CTU n CTUD.
14) TanmepHble KOMaHabl. [puMepbl NCMONb30BaHNS TaMepHbIX KoMaHa. KomaHabl 3anycka TanMepos.

15) Marematuyeckune komaHabl KOHTpoNNepoB Simatic S7. KomaHabl nepemelieHns faHHbIX.

16) CructemMHast namsitb koHTponnepos cepun SIMATIC S7. O603HaYeHNs BXOL0B, BbIXOLOB MapKepHbix BUTOB, TaiMepos
N CHETYUKOB.

17) ®dyHkummn. Co3naHue nHTepgencHol Yactn gpyHkuun. CosaaHne norvku paboTbl PYHKLUM HA MPUMEPE CNOXEHUS
Tpex ynicen. Bbi3oB 1 NpocMoTp pe3ynbTtaTa paboTbl (PYHKLMIA B PEXUME MOHUTOPUHTA.

18) Paanuuns coyHKLMA 1 pyHKUMOHANbHbIX 610koB. OB0CHOBaHME HEOOXOAMMOCTY CO3AaHNS (PYHKLIMOHANbHBIX 6N10KOB
B NpumMepax. Co3aaHne NHTepdenCcHoOM YacTn oyHKLIMOHaNbHOro 6510ka Ha MpUMepe 3aABUXKKU.

19) Co3paHue koaa goyHKLMOoHaNbHOro 6noka ans amMynsiumm pabotsl 3aaBuxky. CosnaHve ak3eMnnsipHoro 6noka
LaHHbIX Ons 3aABUXKU. Liknuyeckunii BbI3oB doyHKLMOHANBHOMO 6noka 3aaBuXKM B opraHu3anmnoHHomM 6noke OB35.
CospaHue Kofa py4yHoro ynpasneHust 3aABuXKol B opraHu3aumnoHHom 6noke OBH.

20) OnucaHue aTanoB TexHonormyeckoro npouecca. CospaHue tabnuu Teros v rnodanbHoro 6510ka gaHHbIX 4is
npouecca.
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21) CosnaHue cpyHkumoHanbHoro 6noka B pegaktope Graph. [lobasneHve Wwaros n NepexonoB Ans npoLecca
NPUroToBneHnsa 1 po3nmea coka. Cos,uaHme passeTBnean?l NOTOKa BbIMNOTHEHUA N BCTABKA Nepexonos Ha I'IpOVI3BOﬂbeII7I
war.

22) MNporpammnpoBaHne nencteumii wara. CobbiTne S1 - Incoming step. Ksanugpukatopsl feicteuii N - Set as long as
step is active; L - Set for limited time; S - Set to 1.

23) MNepenaya peLenTa NPUMroToBlEHNs coka B Nporpammy KoHTponnepa ns HMI-yctpoiictea ¢ nomoLbio rnobanbHoro
6noka gaHHbIX.

24) BblumcneHue cpoka rogHocTu ¢ nomollbio SCL-6noka. OnpeneneHne BXOAHbBIX U BbIXOAHbLIX MEPEMEHHbIX B
nHTepgoeicHo yacTu. MepekpbiTe nons Trna aaHHbx Date_And_Time ¢ nomouwpto Maccuea 6ainTos. Kon BbluncneHns
CpoKa rofHoCTun coka.

25) YnpaeneHue koHeenepom ¢ nomowpto STL-dpyHKkuun. CoszpaHne nHTepdencHom 4yacTu goyHKLUMK.
MNporpammmnpoBaHne ynpasneHnem KoHeenepa.

6.4 MeToaunyeckue matepuanbi, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3YLLLMX aTanbl POPMMPOBAHMS KOMMNETEHLMN

B KDY pelictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB 1 MeHee - "He 3a4TeHo".

Lnsa sk3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "yoOBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (UNN) onbiTa Jran | KonnyecTtso
KOHTpoOns DesTeNbHOCTU, XapakTepu3yoLLLuX aTtanbl hopMUPOBaHUSA KOMMETEeHL U 6annos
CemecTp 6

TeKyLLUiA KOHTPOb

TecTupoBaHve |TecTpoBaHUE NPOXOAUT B MMCbMEHHON DOPME U C UCMONb30BAHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmiics nonyyaeT onpenenéHHoe KoM4ecTBo 1 10
TECTOBbIX 3afaHuli. Ha BbINONHEHVE BbIAENAEeTCS (OUKCMPOBAHHOE BPEMS B
3aBMICMMOCTHM OT KOnnyecTea 3amaHuii. OLeHKa BbICTABMSETCS B 3aBUCUMMOCTY OT
MPOLEHTA NPAaBU/bHO BbINONHEHHbIX 3a4aHNA.

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboThl NPOBOASAT y4ebHble 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 10
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o06opyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

KomnbioTepHas |Obyyarowmecs caMocTosTeNbHO COCTABNSIOT MPOrpaMMy Ha OnpenenéHHOM
nporpamma A3bIKE NPOrpaMMMpPOBaHNSl B COOTBETCTBUN C 3afaHuneMm. [porpamma coaércs 3 30
npenonasartento B aNekKTpoHHOM Buae. OueHnBaeTCcs peannsauuns anroputMoB Ha
A3blke NPOrpamMMNPOBaHNS, OCTMXEHUE 3a4aHHOMO pe3ynbrara.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMNAUHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON UMW NUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHus) no Bcem Temam kypca. Obydatowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NP
aHanuase NpobneMHbIX CUTyaUnin U PeleHNN NPaKTUYECKX 3aAaHniA.

7. MepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4ebHOWN NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)

7.1 OcHoOBHas nuTeparypa:

1. lypoe B. B. MukponpoLeccopHble CUCTEMbI [DNeKTPOHHbIR pecypc] : YuebHoe nocobue / B.B. 'ypos. - M. : UHDPA-M,
2019. - 336 c. + [on. matepmansl [9neKTPOHHbI pecypc; Pexum pnoctyna http://www.znanium.comy). - (Beicwee
obpaszoBaHue: bakanaspuar). - www.dx.doi.org/10.12737/7788. - Pexum foctyna:
http://znanium.com/catalog/product/995609

2. bepecHes A.J1., bepecHeB M.A. PaspaboTtka 1 MakeTMpoBaHME MUKPOMPOLECCOPHBbIX CUCTEM [DNEKTPOHHbIN pecypc] :
YyebHoe nocobue / - TaraHpor:KOXHbIin dpenepanbHblii yHuBepcutet, 2016. - 106 c.: ISBN 978-5-9275-2168-5 - Pexum
noctyna: http://znanium.com/catalog/product/994665
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3.Hukonaituyk O. L. CoBpeMeHHble cpencTea asTomatusaumm [OnektpoHHbin pecypc] / O.U. Hukonainuyk. - M. :
COJNOH-MNPECC, 2009. - 256 c. - (Cepus 'Bubnnoteka uHxeHepa'). - ISBN 5-98003-287-8. - Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN5980032878.htm|

7.2. lononHuTenbHas nuteparypa:

1. Wnwos O.B. MNporpamMmmmpyembie KOHTPONEPBI B CUCTEMAX NPOMBILWIEHHOR aBTOMaTN3aLmMmn [ONeKTPOHHbIN pecypc] :
yuebHuk / O.B. Wuwos. - M. : UHDPA-M, 2019. - 365 c. + [lon. Mmatepuansl [DneKTpoHHbIR pecypc; Pexum noctyna
http://www.znanium.com]. - (Bbicwwee obpasoBaHue: bakanaspwuart). - www.dx.doi.org/10.12737/17505. - Pexum goctyna:
http://znanium.com/catalog/product/1007990

2. MukponpoLieccopHas TexHuka: BeefeHune B Cortex-M3: YuebHoe nocobue / OropoaHukos W.H., - 2-e nag., ctep. -
M.:®PnuHTa, N3p-8o Ypan. yH-t1a, 2017. - 116 c¢. ISBN 978-5-9765-3194-9 - Pexum pgocTyna:
http://znanium.com/catalog/product/951093

3. MNMporpammupoBaHne koHTponnepos Simatic S7 B cpene TIA Portal. MeToanyeckne ykasaHusi No BbINONHEHWIO
nabopatopHoii paboTbl / Xyaatos LU.L.. - HabepexHble YenHbl, N3a-8o Hab. HYenHnHckoro nHctutyta KY, 2019. - 67
c., 50 ak3. (Kagpenpa NC 50 ak3.)

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIMHDbI (MOOYNA)

lN'ypos B. B. MukponpoueccopHbie CUCTEMbI [DNEKTPOHHBI pecypc] : YuebHoe nocobue -
http://znanium.com/go.php?id=930533

ManaxoB A. . SneMeHTbl CMCTEM aBTOMATUKN 1 aBTOMATU3MPOBAHHOIO 3N1EKTPONPMBOAA [DNEKTPOHHbLIN pecypc] -
http://znanium.com/go.php?id=556664

OropognHukos N.H.MukponpoueccopHas TexHuka: BBefieHme B Cortex-M3 [9nekTpoHHbI pecypc] : YuebHoe nocobue. -
http://znanium.com/go.php?id=951093

CuncTembl nporpammmnpoBaHns Ha a3bikax MOK 61131-3. - http://www.bookasutp.ru/Chapter9_3.aspx

9. MeTtoauyeckue ykasaHus Ansi 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKkomeHaauum

nekuum MHorve nekumy No 3ToMy NpeamMeTy NPOBOAATCS C NMOMOLLbLIO MPoeKTopa Ha akpaHe. Bo Bpems
NeKuuiA CTYOEeHT AoNXeH obpalwarb BHUMaHWe Ha Nonb3oBaTtenbckuii uHtepgoeiic TIA Portal,
KOTOpPbIV NpefHasHa4yeH ons peweHns pasnmyHbix 3a4a4 co3aaHnsa cucTembl ynpasneHus. Mpu
STOM OH AONXEH CneauTb:

- 3a nopsokom cospaHma npoekTa TIA Portal ;

- 32 onpegeneHneM annaparHov KOHGUrypaumm cucTeMbl ynpasneHus;

- 32 (hOPMMpPOBAHMEM NIOTUKM YNPABNEHUS HA PasnnyHbIX a3blkax ctaHgapta MOK-61131-3.

nabopatopHblie | Mpu BbINONHEHWMM NabopaTopHbIX PaboT, Ons yoobcTBa OCBOEHUS Matepuana, 4acTb

paboThbl nabopaTopHbIX PaboT CTYAEHT MOXET BbINONMHSATL MO obueMy 3a0aHunio, KoTopble Obinn NoapobHo
paccMOTpeHbl BO BpeMs nekunid. Mo Mepe npruobpeTeHns HaBbIKOB CO3aHNs
MUKPOMPOLIECCOPHbIX CUCTEM ynpaBneHus, nabopaTopHble paboTbl cneayeT BbIMONHUTL N0 CBOEMY
BapvaHTy 3anaHus. MpoekTol, paspaboTaHHble BO BpeMs nabopaTopHbix paboT, hopMUpyoT
OCHOBY MIKPOMPOLIECCOPHON CUCTEMbI YNpaB/eHns, KoTopas NnpeaHa3HaYyeHa ans aBToMaTMsaumm
TEXHOMOMM4eCKoro npoLecca (Mo CBoeMy BapuaHTy)

camocTositenbHas | Bo BpeMsi camoctosTenbHol paboTbl CTYAEHT LOMKEH BbINONHUTL Clepyowme Buabl paboT:
pabota - YcTaHoeuTb Ha cBoeM komnbtoTepe TIA Portal vi2.

- PaspaboTatb 1 0TnaauTb nporpamm nabopaTtopHbix paborT.

- M3yunTb TEXHONOrMYECKMA NPOLECC, BbiIBPaHHbI/ MO CBOEMY BapuaHTy.

- Paspabotatb 1 0Tnaguth NporpamMmy ynpasneHnst aBToMaTM3npPOBaHHON CUCTEMbI YNPaBNEHNS

(no ceBoeMy BapuaHTy).

TecTupoBaHue | TecToBble BONPOCHI NpeaHa3HaueHbl ANs YKPEnaeHUs 1 KOHTPONS YPOBHS 3HaHWA B obnacTu
pa3paboTku npunoxeHuit 6asbl AaHHbIX. Bo BpeMsi TECTMPOBaHNS CTYAEHT OOMXKEH:

- NI3yunTb nekumoHHbIn MaTepuan no BelbpaHHoR TemaTuke (cnegyet obpalaTtb BHUMAHUE Ha
MCMNONb30BaHMe PasfiMyHbIX A3bIKOB NporpamMmupoBaHus ctaHgapta MOK-61131-3.

- MpocMoTpeTh peannsaumio NPorpamMm, BeiMONHEHHBIX BO BPEMS! BbIMONHEHNS nabopaTopHbIX
pabor;

- Mopobpatb NpaBwbHLIA OTBET HA BOMPOC TECTA.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

KomnbloTepHas | Ons paspaboTky NporpaMMHOro obecneyeHnst MMKPONpPOLLECCOPHbBIX CUCTEM YNpaBNEHUS

nporpamma paspaboTaHbl pas3nnyHbie MHTErPUPOBaHHbIE cucTeMbl ynpasneHusi: CoDeSys, Trace Mode,
Master SCADA, InTouch, TIA Portal n 1.4. B Hawem cny4ae Mbl UICNONb3yeM CPEeLCTB
aBToMaTtM3auum orpMbl Siemens 1 COOTBETCTBYIOWEN CUCTEM Pa3paboTKy NPOrpamMMHOro
obecneyeHus TIA Portal. BesycnosHo, Bce nporpamMmbl fOMXHbI pa3pabaTbiBaTbCs B 3TOM
cucteme. TeM He MeHee, CTyAEeHTbl [OMXKHbI 3HATb APYrux cuctem paspadboTkm MO 1 LonxHsb
yMeTb peanu3oBaTb TUMOBbIX 3a4a4 yrpasieHUs B 3TUX MHTErPUPOBaHHbIX CUCTEMAX.

3K3aMmeH Bo BpeMsi no4roToBKU K 9K3aMeHy CTYLEHT OOMXKEH y4nTbiBaTb 0COBEHHOCTEN paspaboTku
MUKPONpPOoLEeCCOPHbIX CUCTEMbI ynpaBneHnsa OCHOBaHHbIX Ha CpeacTeax aBToMatn3aunm KoMmnaHnm
Siemens. Cpega paspaboTkn npoekToB aBToMaTmaaumm TIA Portal Bo MHOrmx cnyyasx
noackasblBaeTt Bbl60p cpencTs aBToMatmndalnn n X xapakTepuctuk, cpopmaT Bbl30Ba KOMaHAO ”
MHOroe gpyroe.

MoaToMy CTyAEeHT OOMXKEH 3HaTb TONbKO MNOCNEeN0BaTENbHOCTb KOHPUIYPMPOBaHUS annapaTHon
4acTn MUKPOMNPOLIECCOPHOM CUCTEMBI YNPaBNeHns 1 Nopsanok dopMMPOBaHNS NIOTUKK
ynpasneHuns. C y4€TOM 3TOro, Npuv NoOAroToBke OTBETOB HA 3K3aMeHaUuMOHHbIe BONPOCHI, CTyOEeHT
LOMXEH POPMMPOBaTb OTBET TONIbKO HA OCHOBHbIE MOMEHTbI, MPK 3TOM Mpornyckas noapobHocTel
CO3[aHNS MUKPOMPOLIECCOPHOW CUCTEMBI YIPaBNEHNS.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHmst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

OcBoeHne oMcunnInHbI I'MI/IKpOI'IpOLI,GCCOprIe cuctembl” npegnonaraet ncnosib3oBaHme cnenyowero nporpamMmHoOro
obecreyeHus NH(POpPMaLIMOHHO-CMPAaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

YyebHo-MeToan4eckas nutepatypa s JaHHOW AUCUMMANHBI UIMEETCS B HANIMYMK B 3NIEKTPOHHO-BMBNIMOTEYHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmest. I6C "ZNANIUM.COM" coaepXuT npomaseneHns
KPYMHENLWNX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCYyAapCTBEHHbIX OPraHoB, nNpenogasartenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MeHeHU obpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMMeKChbl, MOHOrpadum, asTopeeparhl, Auccepraumm, SHUMKNoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n n3naHus, Boinyckaemble
nspartenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeieparbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToamYeckas nutepatypa ons LaHHOW OUCLMMAUHBI IMEETCS B HANNYMU B 3NEKTPOHHO-OMBNNOTEYHON crncTeme
WNapaTenbcTBa "MaHb" , BOCTYN K KOTOPOM NpenocTasneH obyyatrowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
3MIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux Beylwmx n3natenbeTs yHebHoM nutepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OaHWNIA NO €CTECTBEHHbIM, TEXHNYECKNM 1 F'yMaHUTapHbIM Haykam. 96C
NapaTenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaType 1 HayYHbIM NEPUOLNYECKM U3LAHUSIM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNIbHBIX HANPaBNEHUA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

YyebHo-MeToanveckas nutepatypa st aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBNIMOTEUHO cucTeme
"KoHcynbTaHT cTyaeHTa", BOCTyn K KOTOpPOi npefnocTasneH obyyatowmnmesi. MHoronpodunbHbIn 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBNsieTCs 3aNeKTPOHHOM 6ubnmoTteyHol cuctemoli (9BC), npenocTaBnsitoweid 4oCTyn
yepes ceTb VIHTEpHET K yuebHoi nntepatype 1 ONONHWUTENbHBIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NPSMbIX
[LOroBOPOB C npasoobnanartensiMu. MNofHOCTbI0 COOTBETCTBYET TPeboBaHMSIM doeiepanbHbIX FOCYAaPCTBEHHbIX
obpa3zoBatefbHbIX CTaHOaPTOB BbiClero 06pa3oBaHns K KOMMNEKTOBAHNIO BUBNNOTEK, B TOM YUCNE SNEKTPOHHBIX, B
4acTn OOPMMPOBaHNSA OOHOOB OCHOBHOW M OONONHUTENBbHOW NUTEpaTypbl.

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayo)

OcBoeHve gucumnanHbl "MukponpoLeccopHble CUCTEMbI" Npeanonaraet UCNonb3oBaHne cneayowero
maTtepnanbHO-TEXHUYECKOro obecneyeHus:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 09.03.04
"MporpamMmHas nHxeHepus" u npodpunio NoaroToskn PaspaboTtka nporpaMMHO-UHOPMALIMOHHBIX CUCTEM .
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