MUHUCTEPCTBO OFPA3OBAHNS 1 HAVKU
JOHELIKOM HAPO/JHOV PECITYBJIMKU
I'OCYIAPCTBEHHOE OFPA3OBATEJIbHOE YUPEX/IEHUE
BBICIIEI'O ITPO®ECCHOHAJIBHOI'O OBPA3BOBAHIS
«IOHELIKMI HALTMIOHAJIbHBIM TEXHUYECKU YHUBEPCUTET»

PABOYAS ITIPOTPAMMA TACHHUILIAHBI

b1.B.JI2.02.01 CoBpemeHHBIE MOIXOIBI K IIPOSKTHPOBAHUIO MUKPOIIPOLIECCOPHBIX
CHCTEM aBTOMATU3AlUU U YIIPaBICHHUS

(HaMMeHOBaHHE AMCLMILTHHbI COTJIaCHO y4eOHOMY ILIaHy)

HaHpaBJICHI/Ie IIOATOTOBKH.

27.04.04 «YpaBJIEeHHE B TEXHUYECKUX CUCTEMAX)

(KO ¥ HaMMEHOBAHHE HANPABJICHHS / CTIELHATBEHOCTH)

Hampasnenrocts (mpoduib):

«¥YmpaBieHHe U I/IHd)ODMaTI/IKa B TCXHHUYCCKHUX

CUCTEMAX»
(HaumeHOBaHHe PO / MarHCTEPCKOi MPOrpaMMBI / CrieLHATH3aLIH)
[Iporpamma: MarucrTparypa
(6akanaBpuart, MarucTpaTypa, CieLHaIuTeT)
®dopma 00yueHuUs: O4YHas, OYHO-3a0YHas
(o4Has, 3a04Hasi, OYHO-3a0YHas)
®opma 00yueHus O4Has OYHO-
3a04Has
Cemectp(b1) 1 1
Obmas tpynoémkocts B 3ET/gacax 4.0/144 4.0/144
KonrakTHas pabora (Jac.), B TOM 4ucje 58 25
Jlexmuu (yac.) 34 8
IIpakTuueckue (ceMUHApPCKHE) 3aHATHS (Jac.) 17 8
JlabopaTopHsble paboThI (Jac.) 0 0
CamocTtosTensHas pabota (Jac.), B TOM 4uciie 50 83
Kypcosoii mpoekt/pabota (cemectp/dac) 1/36 1/36
KoHtpois (3k3amen/(3auéT), 9ac): aKsamen, 36 | sxaamen, 36

Jlonenk, 2023 r.




Paboyas nporpamma nucrmmines «COBpeMEHHbIE MOAXOABI K IPOEKTHPOBAHHUIO
MEKPOIIPOLECCOPHBIX CHCTEM aBTOMAaTH3alldd M YIpABIEHHS» COCTAaBIEHAa B
COOTBETCTBMM ¢ Yy4eOHBIM IUIAHOM T1I0 HampaBleHWIO moAroTtoBku 27.04.04
«YTpasnedde B TEXHUYECKUX CHCTEMax» HalpaBleHHOCTh (mpoduis) "YnpasieHue u
uH(pOPMAaTHKe B TeXHUYecKuX cucteMax' mis 2023 roga mpuéMa Mo OYHOM M OYHO-
3204HOH hopMaM 0OyUeHHs.

CocTaBuTelnb: JONEHT Kadenpsl « ABTOMATHKA U TEJIEKOMMYHUKALIAN,

K.T.H., JOIEHT = — Cykos C.D.

=
Pabogas nporpamMma paccMOTpeHa W NPHHSATA Ha 3acelaHuMu  Kadeapsl
«ABTOMaTHYKA U TEIEKOMMYHHUKAIHHY.

[Tporokon ot « Z2 » 3 _20Z3ropa Ne 4
3aBenylolyi kadempoit ‘ . B.B. Typynanos
(o : (®.1.0.)

Paboyas nporpamma ogobpena yuebHO-MeToamueckoi komuccuein JouHTY 1o

HaITPaBIECHUIO (CIENUaNbHOCTH) MonrotoBku 27.04.04 «YmpaBieHHEe B TEXHHYECKHX
CHUCTEMAax».

[Iporokonm ot « £ » o7 20223 rona Ne 4 -
ITpencenarens %/'—_ C.®.CykoB
=
(moamuce) (®.1.0.)

Paboyas mporpamMMa mpoaJieHa s 20 roja npuéMa Ha 3acelaHuu KadeIpsi
«ABTOMATHKA U TEIEKOMMYHHKAITHI.

[Iporokon oT « » 20 - roﬁa Ne
3aBenyrowmi kKadenpod B.B. Typynanos
(moamnwuck) (®.1.0.)

Pabouas nporpamma nmpoaJieHa uis 20 roja mpuéMa Ha 3acenaHuu Kadepsl
«ABTOMETYKA U TENEKOMMYHHUKAITHI .

Iporokon ot « » 20 roma Ne
3asenyromyi kabeapoit B.B. Typynanos
(oaruce) (®.1.0.)

Pabouas nmporpamma mpoasiena s 20 roja npuéMa Ha 3acelNaHuM Kadbeapsl
«ABTOMAaTHKA U TEIEKOMMYHHUKAITUN.

ITpotokomn ot « » 20 roma Ne
3asenytomui kadeapoi B.B. TypynaioB
(o Amuch) (®.HN.0.)




1 OBBEKT, LHEJIb U 3AIAYU OCBOEHUA INCIIUITJINHBI

B jmucuMminHe — paccMaTpUBAKOTCS  NPUHLMI  JEUCTBHS, TEXHUYECKHE
XapaKTEPUCTUKU U OCHOBBI IIPOECKTUPOBAHUS CUCTEM YIIPABJICHUSA U aBTOMAaTU3allMK Ha
0a3e MHKPOIPOLECCOPHBIX CPEICTB M COBPEMEHHBIX MPOTPAMMUPYEMBIX JIOTUYECKHX
koHTposiepax (IUJIK). WM3ywarorcs cucreMbl M S3BIKM HMX I[POTPAMMHUPOBAHMSL.
JleTanbHO paccMaTpUBAKOTCS BOINPOCHI KOMMYHHUKaluil n peanusauuu cBasu [UJIK c
MU3MEPUTEIBHBIMU U UCTIIOJHUTENBHBIMU y3i1aMu CAY.

[lenpr0 AMCUUIUIMHBI SBISAETCA:  M3YYEHHE COBPEMEHHOM METOAOJOTHMU H
KOHKPETHBIX METOJIOB NMPOEKTUPOBAHUS OCHOBHBIX BUIOB COBPEMEHHBIX TEXHUYECKUX
CPEJICTB aBTOMATHKH Ha 0a3€ MUKPOIPOLECCOPHON TEXHUKHU.

3ajaya JUCUMIUIMHBI COCTOMT B TOM, YTOOBI O3HAaKOMHUTH CTYIEHTOB C
YCTPOMCTBOM M IPHUHIMIIOM ACHCTBUS COBPEMEHHBIX MPOTPAMMUPYEMBIX JOTHYECKUX
KOHTPOJUJIEPOB U MUKPOIPOLECCOPOB, & TAKKE C COBPEMEHHBIMU METOJAMU aHAJIM3a,
CUHTE3a, pa3pabOTKU U OTIAAKU MPOTrPaMMHOIO OOECHEUEHHUS MHUKPOIPOLIECCOPHBIX
CHUCTEM aBTOMATHYECKOT'O YIIPABIICHUS.

B pe3ynbTaTe 0CBOCHHUS TUCHHUIIIIMHBI CTYACHT IOJKEH

3HATh — 33J1a4d, COBPEMEHHYIO METOJIOJIOTHI0, OPraHU3aIui0 U OCHOBHBIE 3Tallbl
IPOCKTUPOBAHMS; COBPEMEHHBIE METOAbl M SA3BIKM pa3padOTKU MPOTPaMMHOIO
obecnieueHus: Mukpormpoieccopubix CAY; MeToasl aHadu3a BapUAHTOB TEXHUYECKOMU
peanuzaiuu  uudpoBeix CAY Ha 0a3e COBPEMEHHBIX M  NEPCHEKTUBHBIX
BBIYMCIINTEIBHBIX CPEACTB,;

yMeTb — COCTaBJIATh TEXHUYECKOE 3a/laHHE HA MPOEKTUPOBAHUE; OCYILECTBIATH
pa3pabOTKy amnmapaTHOro u mporpamMmHoro obOecrnedenuss 1u@poBbix CAY;
OCYULIECTBJIATh ONTUMHU3ALMI0 CXEMHBIX M IPOTrPaMMHBIX PEIIEHUM; HCHOJb30BATh
CAIIP npu nOpoeKTHPOBAaHWM anmapaTHOW YacTH W MNPOrPaMMHOIO 0OeCTIeUeHHS;
MPOU3BOANTH HEOOXOAMMbIE MHKEHEPHBIE PacueThl B poLecce pa3paboTKU HUPPOBBIX
CAY; npoBoauTh B3KCliepUMEHTANIbHbIE wuccienoBanuss CAY U HUX SIEMEHTOB;
0(pOpMIIATH TEXHUYECKYIO TOKYMEHTAIIHIO;

BJA/IeTh - HaBbIKAMU IPOCKTUPOBAHMS  aANIlapaTHOrO M  IPOrpaMMHOIO
obecneuennss CAY; MeTOAMKOW BBIMOJIHEHUS] HCCIEIOBAaHUM yCTOMYMBOCTH U
noka3zaresnei kauectBa CAY; METOIUKOI BBITIOJIHEHUS pacyeToB napameTpoB CAY.

[lepeuncnennple pe3ynabTaThl OOyUEHUs SBISIOTCS OCHOBOM Ui (POPMUPOBAHUS
CIEIYIOIINUX KOMIICTCHIIHM:

[IK-3. CnocoOeH BbIOMpaTh METOJbI U pa3padaThiBaTh AITOPUTMbI PELICHUS
3aJlay yNpaBJIEHUsI B TEXHUYECKUX CHCTEMaX.

[1K-3.1 3naet meToabl pa3pabOTKU aqTOPUTMOB PEIICHUS 3a/1a4 YIIPABICHUS
TEXHUYECKUMHU OOBEKTAaMH U MPOLIECCAMHU.

[TK-3.2 YMeet ocyliecTBIATH LEICHANIPABICHHbII 1 000CHOBAHHBII BHIOOD
METOJUK pa3pabOTKH aJITOPUTMOB PEIICHUS 3a7a4 YIPaBICHUS TEXHUUECKUMHU
00BEKTaMU U MPOLIECCaMHU.

[1K-3.3 Bmageer npakTHUYeCKMMHM HaBbIKAMH  pa3pabOTKU alrOpPUTMOB



pelIeHus 3379 YIIPABICHUS TEXHUYECKUMH 00BEKTaMU U TTPOIIECCAMH.

[IK-4 CnocobeH cTaBUTh 3aJayd MNPOEKTUPOBAHUS IMPOTrPAMMHO-ANNapaTHBIX
CPEACTB aBTOMAaTH3allMM W YOPaBICHUS, TOTOBUTh TEXHUYECKHE 3aJaHUs Ha
BBITIOJIHEHUE MTPOCKTHBIX PaboT.

[IK-4.1 3HaeTr CTpPYKTypy U COAEpKAHME TEXHUYECKOIO 3aJaHus Ha
BBITIOJIHEHUE TPOEKTHBIX paboT, OTHOCAIIUXCA K TpodeccHoHambHOMI
NEATEIIBHOCTH.

[1K-4.2 Ymeer dopmynupoBaTh 3aaud Ha MPOEKTHUPOBAHUE MPOTPAMMHO-
anmapaTHbIX CPEJICTB YIPABJICHUS U aBTOMATU3ALINH.

[1K-4.3 Bnageer mnpakTHUYECKMMM HaBBIKAMH  Pa3pabOTKH TEXHHUYECKOTO
3alaHdsT ~ Ha  BBIMOJHEHWE  MPOEKTHBIX  paboOT,  OTHOCSIIMXCA K
poecCHOHANTEHOM eI TEIEHOCTH.

IIK-5. CrnocobeH uCMOIb30BaTh COBPEMEHHBIE TEXHOJOTHM OOpabOTKHU
nH(poOpMaIu, COBPEMEHHBIC TEXHUYECKHE CPEACTBA YIPABIICHHS, BBIYUCIUTEILHYIO
TEXHUKY, TEXHOJOTHMM KOMIIBIOTEPHBIX CETE€l UM  TEICKOMMYHHUKALMM  MpH
MPOEKTUPOBAHUM CUCTEM aBTOMATHU3AIUU U YIIPABICHUS.

IIK-5.1 3Haer 0coOEHHOCTH, BO3MOKHOCTH MW 00JACTh HWCIIOJIB30BaHUS
COBPEMEHHBIX  TEXHOJIOTH  00paboTku  uHMOpPMAIUU, COBPEMEHHBIX
TEXHUYECKUX CPEACTB YIPABICHUS, BBIYMCIUTEIbHON TEXHHKH, TEXHOJOTHI
KOMIIBIOTEPHBIX CETEN M TEJIEKOMMYHUKAIWWA MPU MPOEKTUPOBAHUU CHUCTEM
aBTOMATHU3aLIUU U YIIPABIICHHUS.

[IK-5.2 VYmeer ocylmecTBisATh OOOCHOBaHHBIM BBIOOP COBPEMEHHBIX
TEXHOJIOTUI 00pabOTKM HH(POPMALIMHM, COBPEMEHHBIX TEXHUYECKHX CPE/ICTB
yIpaBJe€HUsI, BEIYUCIUTEIHLHON TEXHUKH, TEXHOJOTHUH KOMITBIOTEPHBIX CETEH U
TEIEKOMMYHUKAIIUH,  MPUMEHSIEMbIX TPU  MPOCKTUPOBAHUU  CHUCTEM
aBTOMATHU3aLIUU U YIIPABIICHHUS.

[IK-5.3 Brnageer HaBbIKAMM NPOCKTHUPOBAHUS CHUCTEM aBTOMATH3ALHUU U
YIPABJICHHS HA OCHOBE MCIOJIB30BAHUS COBPEMEHHBIX TEXHOJIOTHI 00paboTKH

nHpopmaruy, COBPEMEHHBIX TEXHUUYECKHUX CpEICTB VIIPABJICHUA,
BBIUMCIIUTEIILHOM  TEXHUKH, TEXHOJIOTUM  KOMIBIOTEPHBIX  CETEH U
TEJIEKOMMYHUKAIIUH.

VYK-2. CnocobeH ynpaBisiTh IPOEKTOM Ha BCEX ATANAX €ro )KM3HEHHOTO IHKIIA.
VK-2.1. 3HaTh:

- ATaIbl )KU3HEHHOTO IIUKJIA TPOEKTa;
-3Tanbl pa3paboTKU M pean3alliy MPOCSKTa;

-METO/IbI Pa3pabOTKU U YIIPABICHUS TPOCKTaAMHU.

VK-2.2. YmeTs:

- pa3pabaThIBaTh MPOEKT C yUETOM aHaJIN3a aTbTCPHATUBHBIX BAPUAHTOB €T0
peaau3aiiu, ONpeIesaTh IIeJICBbIC ATAlbl, OCHOBHBIC HAIPABJICHUS PadoT;

- 00BSACHUTH 11eNH U cHOPMYJIUPOBATH 3a]]a4H, CBSI3aHHbBIE C MTOJATOTOBKON U
peanuzaiuen MpoeKTa - ynpasisiTh MPOEKTOM Ha BCEX ATalax €ro )KU3HEHHOTO
LIUKJIA.

VYK-2.3. Bnagetn:
- METOJIMKaMH pa3pabOTKHU U YIPABJICHUS IPOCKTOM;

- METOJJaMU OLICHKH OTPEOHOCTH B pecypcax U 3P(HEeKTUBHOCTH MPOEKTA.



2 MECTO JUCHHUILINHBI B OCHOBHOMN OFPA3OBATEJIBHON
IMPOI'PAMME

JuciuiuiMHa ~ OTHOCUTCS K 4acTH, (GopMupyeMoil  y4acTHUKaMH
oOpa3oBaTenbpHbIX OTHOIIEHUH, biioka 1 «/{ucuuminasl (MOAyIM)» y4eOHOTO IUIaHa.

ba3upyercst Ha 3HaHUSAX U YMEHMSIX, KOTOPbIE CTYACHT IIPUOOPEN NMPU OCBOCHUU
JuciMIuinH - OakanaBpuara: «IIporpaMMmupoBaHME W OCHOBBI  AJITOPUTMM3ALIMNY,
«Uudopmarukay, «TeopeTruueckasi AMeKTPOTEXHUKa», «TeopHus CUCTEM U CUCTEMHBIH
ananmu3», «lludpoBas o0paboTka curHaoB», «aekTpoHuka», «Lludponas
CXEMOTEXHUKA M CWJIOBAs JJIEKTPOHUKA», « TeXHHUYECKHEe CpeiCcTBA aBTOMATHU3ALUU U
ynpasieHus», «Teopuss aBTOMAaTHYECKOro YINpaBieHUsS», «MHUKPOKOHTPOJUIEPH H
MHKPOIIPOLIECCOPBI B CUCTEMAX YIIPABICHUS» , « BRIUMCINTENbHBIE MAIlIMHBI, CHCTEMBI
u cetn», «CHucTeMHOE TPOrpaMMHOE 00ECTICUEHHE .

3HaHHUA M YMEHHUA, NPUOOPETEHHbIE NPU OCBOCHUM JAHHOM JUCIMIUIMHBL,
peanu3yloTcs CTYJEHTOM TMpU BBIIOJHEHHMM KypCOBOM palATHl HO JUCLUILIMHE
«ABTOMAaTU3UPOBAaHHOE IPOCKTUPOBAHHE CHUCTEM M CPEACTB YIPABICHHS»; IIPU
U3YYEHUU  MOCHENyIOMMX  JUCHUIUIMH:  «CoBpeMEHHblE  NIpoOJeMBbl  TEOPHUH
ynpasiaeHus», «COBpEeMEHHOE TEXHUYECKOoe OOecreyeHne aBTOMATU3ALUU U
yhnpasieHus», «COBPEMEHHBIE 3JIEKTPOMEXAHMYECKUE CHCTEMBI B aBTOMAaTH3aLUN»,
«HTEmNeKTyanbHbple CUCTEMBI ynpaBiaeHUsD», «COBpEMEHHBIE TEXHOJOTHHM CO3HaHUs
IIPOTPAMMHBIX CHCTEM»; IPOXOXKIACHUHW TPOU3BOACTBEHHOW MPAKTUKK W  TPH
MPOXO0KJAEHUU FOCYAAPCTBEHHOW UTOTOBOM aTTECTAIUH.



3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 PacnpenesieHue y4deOHBIX 4YacoB

3aHATUN

nmo TeMaM JUCHMILIMHBI M BHIAaM

HauMmenoBanue tem
(comepxaTenbHbIX MOyJIEN)

KomngectBo yacos

(ounHas/ouHo-32049Has popma)

Beero B ToM uncne
Jlexuuu | Ilpaxrt. |JIa0. CPC

Tema 1. OOuiue cBefeHUsI 0 KOHTPOJUIEpax 3/3 o 0/0 0/0 12
Allen Bradley.
Tema 2. OcCHOBHBIE XapaKTEPUCTUKU 216 4/0 on 0/0 1/5
kouTposutepoB Allen Bradley.
Tema 3. Turnbel KOMMYHHUKAIHI B CHCTEMaX
ympasienus Ha [1JIK Allen Bradley. 312 21 0/0 0/0 1
Tema 4. S3biku nporpammupoanwst [TJIK. 3/3 2/1 0/0 0/0 1/2
Tewma 5. [IporpammupoBaHue Ha A3bIKE
LD. 5/5 2/1 212 0/0 1/2
Tewma 6. Tatimepsr u cuetunku B [1JIK. 10/10 4/1 5/1 0/0 1/8
Tema 7. UncTpyKkinu nepenayu 9/9 41 412 0/0 1/6
ynpasiyienus B [IJIK.
Tema 8. MaTemaTnueckue HHCTPYKLIUU B
K. 5/5 4/0 0/0 0/0 1/5
Tema 9. IHCTpYKIIMU TUCKPETHOTO 6/6 4/1 0/0 0/0 o/5
ynpasienus B [TJIK.
Tema 10. MaTemnekTyanbHbIe MHCTPYKIIUU 10/10 41 4/ 0/0 o7
B [IJIK.
Tema 11. SCADA-cuctemsl. 4/4 2/0 0/0 0/0 2/4
KonTakTHas paboTta (I0NOTHUTENbHAS) 7/9 - - - -
Kypcosoii mpoekTt 36/36 - - - 36/36
Wroro no BuaaM 3aHATUH 108/108 34/ 8 17/8 | 0/0 50/ 83
Kontpouns 36/36 - - - -

HUroro: 144 34/ 8 17/8 | 0/0 50/ 83

(I)opanOBaHne KOMHeTeHHHﬁ B peE3yJbTaTrTe€ 0CBOCHUA TEM NUCIHUITIJIMHBI

KomMnerenumn TeMbl TUCITUIIIMHEI, HalleJeHHBIC Ha (POPMUpPOBaHHE
KOMITETEHIIUH
I1K-3 Temn1 4, 5, 11
[1K-4 Temsr 1, 3
I1K-5 Temn1 6,7,8,9, 10
VK-2 Temsbr 2, 11
3.2 Jlekuumn

Tema 1. O0mme cBenenus o koutposuiepax Allen Bradley.




ConeprkaHue TeMBI 1:

3amaHue u CTpykTypa Kypca. O030p coaepKaHUs JEKIUH, MNPaKTHYECKUX
3aHATHH, KypcoBoro npoekTta. OCHOBHas M JIOMOJHUTENbHAA JuTeparypa. Haznauenue
u oonacth npumenenus [1JIK. Ocobennoctu kouTposuiepor pupmsl Allen Bradley.

Jlutepatypa k Teme 1: [1,2]

Tema 2. OcHOBHBIE XapakTepucTHKU KOoHTpoiepoB Allen Bradley.

ConepkaHue TeMBbI 2:

Kontpomtepsr  MicroLogix  1000.  Kontpomtepsr  MicroLogix  1500.
Kontposmnepsr SLC500. Kontposnepst PLCS. Kontpomnepsr ControlLogix.

Jlutrepatypa k Teme 2: [1,2]

Tema 3. Tunbl koMMyHUKanui B cuctemax ynpasienus Ha [IJIK Allen Bradley.

ConeprkaHue TeMBI 3:

Cetp ControlNet. Ceru DeviceNet i DH+. Maructpans Remote 1/O i mopt RS-
232 B cucteMax ympasieHust Ha KoHTposuiepax Allen Bradley.

Jlureparypa k Teme 3: [1,3]

Tema 4. A3b1ku nporpammupoBanus [1JIK.

ConeprxaHue TeMbl 4:

Tunel maHHBIX W 3alIKMTa AaHHBIX B KoHTposuiepax Allen Bradley. S3eik FBD.
A3k ST.

Jlutrepatypa k Teme 4: [1,2,4]

Tewma 5. IIporpammupoBanue Ha si3bike LD.

ConepKaHUE TEMBI J:

OCHOBHBIC TTOHATHS W TIOPSIOK BBITIOJHEHUS TTporpamMM Ha s3bike LD. Bxomgabie
Y BBIXOJIHBIE HHCTPYKIIUU PENEHHOM JIOTUKH.

Jlutepatypa k Teme 5: [1,2,4]

Tema 6. Talimeps! u cuetunku B [1JIK.

ConepkaHue TeMBI 6:

Po6ota TaiimepoB TON, TOF, RTO. Po6ora cuerunkor CTU, CTD, HCS.

Jluteparypa k Teme 6: [1,2]

Tema 7. MucTpykuuu nepegauun ynpasieHus B [IJIK.

ConepxaHue TeMbI /:

WNHucTpykiuu cpaBHEHUS, IEPEX0/10B, pabOThI ¢ moanporpamMmmamu. [IpepriBanus
B KoHTpOosutepax Allen Bradley.

Jlutepatypa k Teme 7: [1,3]

Tema 8. Maremarnueckue nactpykiuu B [JIK.

ConeprkaHue TeMbl 8:

ApudmMeTnueckue u JOTHIECKUE HHCTPYKITUN. BRIYUCIUTEIbHBIE HHCTPYKITHH.
Crneunduueckue matematnyeckue nactTpykiuu [JIK.

Jlutepatypa k Teme 8: [2,3]

Tema 9. UncTpykunu auckperHoro ympasienus B [TJIK,

Conepxxanue Tembl 9:

burossie uncTpykuuu. MHCTpyKIIMM paboThl ¢ MaccuBaMu. KoMaHoanmaparsl.

Jluteparypa k Teme 9: [1,2,3]

Tewma 10. MnTemnekryanbubie nHCTpYyKUnu B [TJIK.

Conepxxanue Temsl 10:




WNuremtekryansable  uHCTpyKImu. [IA/[-perymsarop B koHtpoiuiepax Allen
Bradley.

Jlutepatypa k Teme 10: [1,2,3]

Tema 11. SCADA-cucCTEMEL.

Conepxanme Temsbl 11:

Ha3nauenne u ocHoBHble moHsTHI SCADA-cuctem. OcobOennoctn SCADA-
cuctembl pupmbl Allen Bradley RSView32.

Jlutepatypa k Teme 11: [1,2,5]

3.3 llpakTnyecKkue 3aHATHS

Ne Tema paboTh O06mwewm, gac. Jlutepa
n/m OYH/04Y-3204 Typa
M3ydeHne METOIUKH MOATOTOBKH U OTIAIKH IPOrPaMm
1 2/1 [8]
quts kourposutepos Allen Bradley.
5 K cronp30BaHue MOANPOrPaAMM TIPH TPOTPAMMHUPOBAHHH 212 []
KOHTPOJIICPOB.
3 Pabota ¢ Taiimepamu-cueTunkamu B I1JIK. 5/1 [8]
4 PaboTa ¢ BHyTpeHHUMH M BHEIIHUMU NPEPHIBAHUSMHU. 4/2 [8]
5 [T 1-perynsrop B ITJIK. 4/2 [8]
Hroro: 17/8

3.4 J1abopaTopHbie padoThI
B yueOHOM M1aHE HE 3aIIaHUPOBAHO.

3.5 CamocTosiTeibHasi padoTa CTy/IeHTa

Ne Buzpl camocTosiTenbHOM paboThI CTyIEHTa O0mwewm, gac.
n/n OYH/04-3204/3a04H
1 M3y4eHne NeKIIMOHHOT0 MaTepualla 6/23
2 [TonroToBKa K NPaKTUYECKUM 3aHSITHIM 8/24
3 BrInonHeHne KypcoBOro NpoeKTa 36/36
HUroro: 50/75

3.6. Kypcogoii npoekT

TemaTuka KypcoBOro MpOEKTa CBSI3aHA C CAMOCTOSITENIbHBIM aHAIM30M OOBEKTA,
0030pOM M3BECTHBIX TEXHUYECKUX PELICHUH, pa3pabOTKON CTPYKTYpPHOU U
MPUHIIUITHATBHONU CXEM, BBIMIOJHEHUEM PACUETOB, pa3pabOTKON alropuTMa,
peanu3auuen U OTJIaKOM MPOrpaMMHOT0 00ECIeYEHUs] CUCTEMbBI aBTOMATHUYECKOTO
YIPABJICHUS 10 MHAUBUYAIBHOMY 33JJaHUIO0 B COOTBETCTBUU C TEMATUKON BBITYCKHOMN
KBATM(PUKAIIMOHHOMN pabOTHI.

O6beM yueOHOU HArpy3KU IIPH BBHITIOJHEHUH KYPCOBOTO MPOEKTa - 36 4acoB.




PexomenmyeMbIit 00beM TOSICHUTENBHON 3aMMUCKU TIO KypCOBOMY MPOEKTY - 110 SO
ctpanull popmara A4, Bkiatouas rpadudeckuii Matepuai (CxemMbl, OJI0K-CXEMbI
aJITOPUTOMOB).

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kputepum ¥ mKaJbl 51 HWHTEITPUPOBAHHON OLEHKH YPOBHS
chopMUPOBAHHOCTH KOMIIETEH NI

Cocmasnanowas KomnemeHyuy — NOAHOMa 3HAHUU

HYJIEBO YPOBEHb: HEBEpPHbIE, HE ApryMEHTHUPOBAHHBIE, C MHOMXECTBOM TIPYOBIX
OLIMOOK OTBETHI HA BOIPOCHI. YPOBEHb 3HAHUI HUYKE€ MUHUMAJIbHBIX TPEOOBaHUM;
MHUHHMMAJIbHBI YPOBEHB: JAaHbl HE IIOJHBIE, HETOYHBIE M HEAPIYMEHTHUPOBAHHBIE
OTBETHl Ha BOIPOCHL. JIOMYyIIEHO MHOTO TpyOBIX OIIMOOK. YPOBEHb 3HAHUN HUXKE
MUHUMAaJIbHBIX TPEOOBAHUM;

IIOPOTOBBIN YPOBEHB: JaHbl HEIOCTATOYHO IIOJIHBIC, TOUYHBIC U apIyMEHTHUPOBAHHBIC
OTBETHI HAa BONPOCHL. [II0XO 3HAeT TEpMUHBI, ONPEACIICHUS U IOHATHUSA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHLMUIIBL. J[OMYyIIIEeHO MHOTO HETpyObIX OLINOOK;

CPEHUM YPOBEHb: JaHbI JIOCTATOYHO IIOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOINpPOCBHL. B 1enoM 3HaeT TEpMUHBI, OINPEACICHHUS W IOHATHUS;, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHHS, NPUHIMNBL JIOMyIIEHO HECKOJIBKO HErpyObIxX
OILINOOK;

IIPOJIBUHYTHIM YpOBEHB: JaHbI IOJIHBIE, TOYHBIE M APIYMEHTHUPOBAHHBIE OTBETHI HA
BOITPOCHL. 3HAET TEPMMHBI, ONPEIAECICHUS U IOHATHSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLUEHUS, MPUHIMIBL. J[OMyIIEHO HECKOIBKO HETPYObIX OUIMOOK;

BBICOKMM YPOBEHb: [aHbl IIOJHBIE, TOYHBIE W APTYMEHTHUPOBAHHBIE OTBETHI HAa
BOIIPOCHI. 3HAET TEPMUHBI, ONPEACIEHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILEHHUs, MPUHIUIBL. J[ONyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnarowas KomnemeHyuu — ymeHus

HYJIEBOI YPOBEHb: IOJHOE OTCYTCTBHE NOHHMAHHUS CyTH METOJMKH PELICHMs 3a/1a4H,
JIOTTYIIIEHO MHOKECTBO IPyOeHIIMX OMMOOK / 3a]JaHuUs HE BBITIOJIHEHBI BOOOIIIE;
MUHUMAJBHBI YpPOBEHb: CJIa00€ TNMOHWMAHUE CYTH METOAMKW pELICHUs 3a/ayM,
JoMylieHbl TpyOble ommOku. Pemenuss He obocHoBaHbl. He ymeeT ucmnonb3oBaTh
HOPMAaTHUBHO-TEXHUUYECKYIO JINTEPATypy. He opueHTupyercs B cneuaibHOW Hay4YHOU
JUTEepaType ;

MOPOTOBBI YPOBEHb: JOCTATOYHOE TMOHUMAHWE CYTH METOJMKU pEUIeHUs 3ajayd,
JOMyIIeHbl OImMOKU. PereHuss He Bcerga OOOCHOBaHBI. YMEET HCHOJb30BaTh
HOPMAaTHBHO-TEXHUYECKYIO JjuTeparypy. (Cnabo oOpueHTHpYyeTCsl B CIEUMAIbHOM
HAy4HOU JIMTEpaType;

CPEIHUI YPOBEHB: B LIEJIOM IOHUMAET CYTh METOJMKH PELICHUS 3a/J1a4M, JOIYIIEHBI
omnOku. PemeHnss He Bcernma OOOCHOBaHBL. YMEET MCIOJIB30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYYHYIO JIMTEPATYpYy;
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MPOJBUHYTHI ypOBEHb: B I1IEJIOM IIOHUMAET CYTh METOAMKH PEIICHUS 3a/1ayH,
JOMyIEeHbl HETOYHOCTH. Crnoco0eH O00O0CHOBATh pELICHHs. YMEET HCIOb30BaTh
HOPMATUBHO-TEXHUUYECKYIO U CIIEHUATBbHYIO HAYYHYIO JIUTEPATYPY;

BBICOKHUU YPOBCHL: ITOHUMACT CYyTb MCTOAHUKHU PCIICHMA 3a1a4H. CnocobeH 000CHOBATH

pelieHusl. YMeeT UCIOoJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEIUATbHYIO0 HAYYHYIO
JUTEPATypy, NEPEIOBOM OIIBIT.

Cocmasnanowas KomnemeHyuy — 61a0eHue HagblKamu
HYJIEBOM YpPOBEHb. HE JEMOHCTPUPYET BJIAJCHUE HABBIKAMH BBIIOJHECHUS
npodeccnoHanbHBIX 3a7a4. He MOXeT BBHIOIHUTE 3aJaHMS;
MUHHMMAaJIbHBI YPOBEHb: HE JEMOHCTPUPYET BJIAJICHUE HABBIKAMM BBIIIOJHECHUS
npodecCHOHANBHBIX 3a4ady. VICOBITBIBAaCT  CYIIECTBEHHBbIE TPYIHOCTH TpU
BBITIOJTHEHUHN OTAENBHBIX 3aJaHUM;

HOpOFOBBIﬁ YPOBCHL: BJIAJICCT HABbIKAMM BBIIIOJIHCHUA HpO(l)CCCI/IOHaJIBHBIX 3agad Ha

IIOPOrOBOM YpOBHE. 3a/IaHMsI BBIIOJIHAET MEUIEHHO U HEKAYE€CTBEHHO;
CpeIHUIl ypOBEHb: BIAJCET HABBIKAMU BBIIIOJIHEHUS TNPO(ECCUOHANBHBIX 3a]ad.
3a/iaHus BBINOIHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

IIPOJABUHYTBIM  YPOBEHb:  BJIAJCET YBEPCHHBIMU  HABBIKAMHU  BBIINOJHEHHUS
npo(ecCHOHANBHBIX 3a/ay. BBICTpO M KAaueCTBEHHO BBIMOJIHAET 3a/JaHUs, MHOI/A
JOIyCKasi HE3HAYUTEIIbHBIE IIOIPEIIHOCTH;

BBICOKMM  YpOBEHb.  BJIAJICET  yBEPECHHBIMM  HABBIKAMM  BBIIIOJHEHUS
npo(EeCCUOHANBHBIX 3a/Jad. DBBICTPO M KAa4eCTBEHHO BBINOJHAET 3aJaHusi, MpU
HEO0OXOAMMOCTU JEMOHCTPUPYSI TBOPUECKUNA MOAXO.

Obobwennas oyenka cqhopmMupo8aHHoOCmu KOMnemeHyut

HYJIEBOIl YPOBEHb: Ha HYJEBOM YPOBHE C(POPMHMPOBAHBI: BCE COCTABIIAIOIIUE; OJHA

WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIe€ BELICOKOM YPOBHE;
MUHUMAJBHBI  YpOBEHb: Ha MHUHUMAJIBLHOM YypOBHE Cc(OpMUPOBaHBI: BCE
COCTABJISIFOIIME; OJTHA WM JIBE U3 TPEX, OCTaIbHBIE — HA O0JIee BRLICOKOM YPOBHE;

MIOPOTOBBIN YPOBEHB: HA MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISAIOIINE;

OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

CpeIHUH YpOBEHB: Ha CpeAHEM YpPOBHE C(POPMHPOBAHBI: BCE COCTABIISIONINE; OJIHA

WM JIBE U3 TPEX, OCTaJIbHbIC — HA 00JIee BELICOKOM YPOBHE;

MPOJBUHYTHIM  ypOBEHb: Ha TMPOJBUHYTOM ypOBHE C(OPMHUpPOBAHBI: BCE
COCTABJISIOIIME; OJIHA WJIK JBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;
BBICOKHI YpPOBEHb: Ha BBICOKOM YPOBHE C(POPMHPOBAHBI BCE COCTABJISIOIINE
KOMIIETEHITUH.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOTI0 Omiera

Bonpoce! K 3k3aMeHny:
Ha3nadenue u 00;1acTh MPUMEHEHUS IPOTPAMMHUPYEMBI KOHTPOJIEPOB.
Ocob6ennoctu kouTposuiepoB pupmer Allen Bradley.
HomeHkmatypa 1 OCHOBHBIE XapakTepuCTHKH KoHTpoiuiepos hupmsl Allen Bradley.
Turbl KOMMYHUKAIIUH TIPU IOCTPOCHUH CUCTEM YIIPABJICHUSI HA KOHTPOJUIEpax

Allen Bradley.
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Cetp ControlNet

Certu DeviceNet u DH+

6. Maructpans Remoute I/0O u mopt RS-232 B cuctemax yrpasjieHHs Ha
kouTposuiepax Allen Bradley.

7. Kontpomnepst MicroLogix 1000.

8. Kontpomnepst MicroLogix 1500.

9. Konrpomnepst SLC500.

10.KonTposmnepsr PLCS.

11.Kontposnepst ControlLogix.

12.3w1ku iporpammupoBanus KoHTposuiepoB Allen Bradley.

13.CpencrBa nporpammupoBanus koatposuiepoB Allen Bradley. HaGop uncTpykiuii u
TIOPS/IOK BBIITOJTHEHHS TPOTPAMM.

14.Twurbl TaHHBIX U 3alATa JaHHBIX B KoHTposuiepax Allen Bradley.

15.0OcHOBHbIE NOHATHS U MOPSAOK BBIMOJIHEHUS TporpamMm Ha si3bike LD.

16.Bx01HBIC ¥ BBIXOIHBIC MHCTPYKIIUU PEIICHHON JIOTHKH.

17.0cobennoctu BoimosiHeHust uHCTpyKiuu OTE.

18.0cob6ennoctu BoimosnHeHust uHcTpykiui OTL u OTU.

19.Uuctpykiust OSR.

20.TaiiMepbl U CTPYKTYpa JaHHBIX JJIs1 TaliMepoB B KoHTposuiepax Allen Bradley.

21.Pab6ora taitmepa TON.

22.Pabota Taitmepa TOF.

23.Pabota Taitmepa RTO.

24.CYeTurKy U CTPYKTYpa JaHHBIX JJIsl CUETYNKOB B KOHTposuiepax Allen Bradley.

25.Pabora cuetunka CTU.

26.Pabota cuetunka CTD.

27.Pabora cuetunka HCS.

28.MlHCTpyKIIUY CPaBHEHHS.

29.HCTpyKIIUU TTEPEXOI0B.

30.UncTpykuuu paboThl ¢ MOAIPOrpaMMaMHu.

31.COpoc 1eHTpaIbHOTO yIIpaBICHUs U NpephiBanus B KoHTposuiepax Allen Bradley.

32.1HCcTpyKIMH s OTIIAAKU B 00paboTka omnbok B koHTposutepax Allen Bradley.

33.IIpepoiBanust mo BpeMeHu B koHTposutepax Allen Bradley.

34.T1pepbiBaHus TUCKPETHBIX BXOI0B B KoHTposiepax Allen Bradley.

35.11pepriBanus BX010B/BBIX0JI0B B KoHTpoJutepax Allen Bradley.

36.HenocpeacTBennsiii BBOI/BbIBO B KoHTposuiepax Allen Bradley.

37.MaremMaTuuecKue 1 JJIOTUYECKHEe MHCTPYKLIUU.

38.MHcTpyKInu MacmTabOMpoBaHusl, pa3roHa U 3aMeJICHUSI.

39.Uucrpykuus csizu MSG.

40.Opranm3anus cTeka u ouepeau B koutpoiuiepax Allen Bradley.

41 . VIHCTpyKLIMH CIBUTa U KOMaH0AMNMNapaToB.

42 ITU1-perymasitop B konTposutepax Allen Bradley.

43.001ue mpobiemMbl BHIOOpa CPEICTB aBTOMATH3AIUH.

44 TIpoMBILLJIEHHBIE KOMIIBIOTEPHI.

45.BcTpanBaeMble CHCTEMBI U OJHOIUIATHBIE KOMITBIOTEPHI.

46.0co0eHHOCTH MPOTPAMMHOTO 00€CTICUeHHSI KOMITBIOTEPOB JIJI1 aBTOMATHU3AIIHH.

47 1IpoMBbIlITIEHHBIE KOHTPOJUIEPHI.
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IIpumep 3K3aMeHANMOHHOT0 OUJIeTAa:

I'OVYBIIO «JIOHELIKMI HAIITMOHAJIbHBI TEXHUYECKWI YHUBEPCUTET»
[Iporpamma moAroTOBKU: MarucTpaTypa
Hamnpasnenue noarorosku: 27.04.04 YnupapieHrne B TEXHUUECKHX CUCTEMaX
Hampasnennocts (mpoduis): Ypasienue u ”HPOPMATHKA B TEXHUISCKUX
cuUcTemMax
Cemectp: 1
VYyebnas nucuurumaa: CoBpeMeHHBIE MOAX0IbI K MpoekTrpoBannio MIICYA

BUWIET Ne 9

1. IlpombliieHHbIE KOHTPOJUIEPHI B CUCTEMAX aBTOMATHU3ALIMH.
2. Cpencrsa nporpammupoanus kontposuiepos Allen Bradley. Habop unctpykimii u
HOPSI0K BBIITOJIHEHHSI TPOTPaMM.
3.
VYTBep:KJIeHO Ha 3aceaHnu Kadeapbl aBTOMATHKHU U TEIEKOMMYHHUKAIIHH,
nmporokon Ne  or . 20 T
3aB. xadeapoi Typymnanos B.B. OK3aMeHaTop Cyxkos C.D.

KPUTEPUU
OLICHMBAHMS IK3aMEeHALMOHHOM padoThI
o qucruiuimHe «COBpEMEHHBIC MOIXO0/IBI K IMPOSKTUPOBAHUIO MUKPOIIPOIIECCOPHBIX CUCTEM
ABTOMATHU3AINH U yIIPABICHHS
JUTSL 00YJArOIIUXCS TI0 HanpaBiieHu o moarotoBku 27.04.04 YrpasneHue B TEXHUYECKHX CHCTEMAaX
(Hampasnennocts (podusib)— Yrpasinenue u HHGOpMATHKa B TEXHUYECKHX CHCTEMaXx )

DK3aMeH TPOBOJUTCS MUCHBMEHHO MO OwieraM. buier comepkut 2 Bompoca, KaKIABIA U3
KOTOpBIX TpeOyeT KOHKpPETHOro oTBeTa. [Ipu HEoOXOaMMOCTH OTBEYAIOIIMN JOJKEH COMPOBOAUTH
HaIMCaHHOE MOSICHSIONIEN CXeMOH (PUCYHKOM)

Bonpocel 0XBaThIBaIOT TEOPETHYECKYIO YacTh Kypca, a Takke TpeOylT JAeMOHCTpaluu
MPaKTUYECKUX HABBIKOB, TMOJYYCHHBIX CTYJEHTOM B XOJI€¢ MPAKTUYECKUX 3aHATUA U BBIMOJTHEHUU
KYPCOBOTO MPOEKTA.

[IpaBunBHBII OTBET HA BOMPOC OIEHUBAETCS B JIBA/ILIATh IIECTh O0aNI0B. ECIIM OTBET HE MOJTHBIMH,
TO OH OIICHHBAeTCS B TpUHAANATh 0auioB. [Ipu OTCYTCTBUU MpPaBUIBLHOTO OTBETA HA MOCTABICHHBIN
BOIPOC OOYYANOIIMICS MOTydaeT HOMb OayutoB. [lomydeHHble Oayibl 32 OTBETHI Ha BOMPOCHI OMiieTa
CYMMHPYIOTCSI I C YUETOM PE3YJIbTaTOB TEKYIIErO KOHTPOJIA paboThl CTYJEHTAa BBIBOJAUTCS UTOTOBAs
orieHka 1o 100-6annpHON HIKaie.

[Tonydennas omenka mo 100-0amipbHON IIKale OMpeAenseT OIEHKY IO TOoCyAapCTBEHHOM
mkane u mkane ESTS.

YTBepkJIeHO Ha 3aceaHUU Kadeapbl aBTOMATUKU U T€JIeKOMMYHUKALIUH,
pOTOKOJ Ne or . 20 1.

3aBenyromuit kadeapoit Typynanos B.B.

4.3 Kpurepum oneHUBaHUA

OHCHI/IBaHI/Ie YPOBHA OCBOCHHUSA CTYICHTOM yqe6Hor0 Marcpuajia JUCHUIIINHBI
((COBpeMCHHBIC noaxoabl K IIPOCKTHPOBAHUIO MHKPOIIPOLHECCOPHBIX CHUCTCM



ABTOMATH3alMM W YNOPABICHUS» NPOU3BOAUTCA B XOJ€ TEKYIIEr0 KOHTPOJISd U
MIPOMEKYTOUHOM aTTecTalu (CEMECTPOBOTO KOHTPOJIS).

Tekymmii KOHTPOJIb 3HAaHUM CTYJACHTOB OYHOM W OYHO-320YHOU (HOPMBI
OOy4eHHs OCYIIECTBIIACTCS IO pe3yJibTaTaM BBINOJHEHUS MPAKTUUECKUX 3aJlaHuid U
KOHTPOJIBHBIX OIPOCOB HA MPAKTHYECKUX 3AHATHUSX.

BrlnonHeHne 3aJaHuil HAa TPAKTUYECKUX 3aHATUSAX SBISETCS HEOOXOIUMbBIM
YCIIOBHEM JIOMyCKa CTYJEHTA K dKk3aMeHy. Pacnpesenenue 0amioB TEKyIero KOHTPOJIs
paboThI CTY/IEHTa Ha MPOTSHKEHUU CEMECTpa MPUBENIEHO B Tabnuie 1.

Tabmuma 1 — Pacnipenenenne 0amioB TEKyero KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHOE KOJIMYeCTBO [Ipumeyanue
0aJ10B
JIJ1s1 CTYZICHTOB OYHO#/0YHO-3a09HOM (POPMBI O0yUEHHUS

OT4éT O BHIIIOJHEHUU 3/4 3a/laHue BBIIOJIHEHO MPAaBUIbHO, PELICHUS

3a/laHus Ha 000CHOBaHBI, IPUBEACH aHATN3 TOTYYEHHOTO

MPAKTUIECKOM pe3ysbrara

3aHSTHU. 212 3a/iaHue BBIMOIHEHO B I€JI0M MPaBUIIBHO,
pelieHus He Bcerjja 000CHOBaHbI, BOZHUKIIN
TPYJHOCTU B OOBSICHEHUH MOJTY4YEHHBIX
pe3yJIbTaTOB

Hroro no 24/24 W3 pacuéra 17 ayquTOpHBIX 3aHATHH U1

NPaKTHYECKUM MIPOBE/ICHUS MPAKTHUECKUX 3aHATHH U

3aHATHAM nabopaTopHbIX paboT. OLEeHUBAETCS KaX10€e

(MakcHMAaJIbHO 3aHSITHE.

BO3MOKHO€)

Pesynprar 3/4 JlaH noJIHBIN, apryMEHTUPOBAHHBIN U

KOHTPOJILHOT'O OITpoca IpaMOTHBIN OTBET

2/2 OTBeT J1aH B 11€JIOM NPaBUIBHBIN, HO

HEI0CTaTOYHO 00OCHOBAHHBIN U
apryMEHTHPOBaHHBIN, HMEIOTCS 3aMEUaHHIO
10 0()OPMJICHHIO OTBETA

Hroro no 24/24

KOHTPOJbHBIM

onpocam

(MakcHUMaJIbHO

BO3MOKHOE)

UTOIO: 48/48 MakcuMaIbsHO BO3MOKHOE

IIpome:kyTouHast arrecTalmusi [0 pe3yjbTaTaM OCBOCHHUSA AUCIUIUIMHBI B
ceMecTpe NpoBoAUTCs B (hopme ceMecTpoBoro 3x3ameHa. dopma nmpoBeneHus SK3aMeHa
— NMUCbMEHHAs. DK3aMEHAI[MOHHbIN OUJIET BKJIIOYAET B ce0sl 2 TEOPETUUYECKHUX BOIPOCa.
[Ipy oueHWBaHMM CTyA€HTa Ha SK3aMEHE NpPENoJaBareilb PYKOBOJACTBYETCS
KpUTEPUSMHU, IPUBEJIEHHBIMU B Tabnue 2.

MaxkcuManabHOE KOJMYECTBO OallJIOB 32 OTBET HA BOMNPOC HK3aMEHALMOHHOTO
OouseTa 3acUMTHIBACTCS CTYACHTY B CJy4yae, €CId OTBET IOATBEPXKAACT BIIAJICHHUE
CTYACHTOM 3HaHUSIMH B TMOJHOM OOBbeMe yuyeOHOW MporpamMmbl, MaTepHall U3JI0KEH B
JIOTUYECKOM TMOCIEAOBATEIbBHOCTA C BBIAEICHUEM T[JIABHOTO, COJEPKUT TOYHBIE
(OpMyJIMPOBKH, CONPOBOXKAAECTCA WIIIOCTPUPYIOIIMMU CXEMaMU U pUCYHKaMH (Ipu
HEOOXOJIMMOCTH).



B ciydae, eciin OTBET Ha BOINPOC HE B IOJHOM MEpPE OTBEYAET MPUBEICHHBIM
TpeOOBAHMM, CTYIEHTY 3aCUMTHIBAECTCS KOJIMYECTBO OajjioB, PaBHOE MOJIOBUHE OT
MaKCUMaJbHO BO3MOXHOTO. [IpyM OTCYTCTBHMU MpPaBHIIBHOTO OTBETa Ha MOCTABJICHHBIN
BOIPOC CTyAEHT noiy4aeT O 6aios.

Tabnuna 2 — Pacnipenenenue 0aaioB M0 CEMECTPOBOMY PK3aMEHY

®opMa KOHTPOJIA MakcumanbHO
BO3MOJKHOE KOJIMYECTBO OAIIOB
Otser Ha BOTIPOCHI Borpoc | 26
9K3aMEHAIIMOHHOTO Oniera Borpoc 2 26
HUTOI'O: 52

HToroBasi oneHKa oOIpecisieTCs MyTeM CYMMHPOBaHHS KOJUYECTBA 0ajlIoB 110
pe3yJibTaTaM TEKYIEero KOHTPOJISI M KOJIMYeCcTBa 0aJIOB 1O pe3yJibTaTaM CeMECTPOBOTO
sK3aMeHa. MaKkCHMAJIbHO BO3MO:KHOE KoJinuecTBo 0as110B — 100.

[Tonyuennas omenka 1o 100-OayyibHOM IIIKajlie OMNpENENIeT OIEHKY I10
rocyaapcTBeHHoH mmkane u mkane ECTS:

Cymma GasioB Ouenka Onenka
o 100-0anbHOM HIKaie o mkane ECTS 10 TOCYJAPCTBEHHOM I1IKaJe
90-100 A OTnuuHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEILHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIIHHO

* — ¢ 00s3aTEIIbHEIM IMOBTOPHBIM M3YUCHUEM AVCHHUILINHBI.

4.4 IlpuMep TeKyLIero onpoca HaA NPAKTHYECKUX 3AHATUAX

Ha npumepe temsl «Talimepsl u cuetunku B [IJIK»:
. Kakue tumner TaiimepoB ucnomnsiytorcst B [TJIK?
. Kak pabotaer taiimep TON?
. Kak pabGotaet Taitmep TOF?
. [lpuanun pevicTBus Taitmepa RTO?
. Kakue tunel cyetunkoB ucnosnssytorcs B [TJIK?
. Kak pa6otaet cuerunxk CTU?
. Kak pa6otaet cuerunk CTD?
. [lpunmun aeiictBust ObicTpoelicTBytOMmEro cuerynka HSC?
OTBeTbl Ha BONPOCHI BXOAHOTO KOHTPOJISI YYUTHIBAIOTCA IPENOJABATEIIEM B
pe3ysbTaTax TEKyIIEero KOHTPOJIs paboThl CTYIEHTA.
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4.5 KypcoBoe npoekTupoBaHue

[Ipu oneHuBaHMM PE3yJHTATOB KYPCOBOIO MPOEKTUPOBAHUS PYKOBOJICTBYIOTCS
CJIEIYIOUIUM PpACIpPEACIICHUEM MaKCUMaJIbHO BO3MOXHOTO KOJMYECTBAa OaioB IO
OCHOBHBIM pa3fiesiaM MPOEKTa:

Ne Hanmenoanue pasnena MakcumanbHO BO3MOXKHOE
n/n KOJIMYECTBO 0aJlsIOB
1 | AHanu3 o0beKTa M MOCTaHOBKA 3a/1a4i 10
2 | O630p U3BECTHBIX peIICHUN 10
3 | ObocHOBaHME TPUHATOTO HANPABICHHS PEIICHHE 3aJaydl U 20
pa3paboTKa CTPYKTYPHOM CXEMbI CUCTEMBI YIIPaBJICHUS
4 | IlpoexkTupoBaHuE CUCTEMBI YIIPABICHUS: 40
- Br16op koHTposiepa (o 10 6annoB 111 KaXKa0ro
— BBIOOD JATYUKOB BOIIPOCaA pas/ena)
- BBIOOP MCTIOJIHUTEIFHBIX MEXaHU3MOB
- pa3paboTka o0mIel NPUHIMIHAATBHON CXEMBI
5 | Pa3zpaborka mporpaMMHOT0 00eCIIeUCHHUS 20
NUTOI'O 100

OrneHnBaHmue pas/ena MPOU3BOIUTCS UCXOIS U3 CIAEAYIOIIETO:

— TpaBUIbHOE M OOOCHOBaHHOE (apPTyMEHTHPOBAHHOE) MPOEKTHOE pEIICHUE C
WCITOJIb30BAHUEM TPOTPECCUBHBIX TEXHOJIOTHH, COBPEMEHHOTO OOOpYAOBaHHUSI U
MpPOrpaMMHOTO  OOECIIeUeHHUsi, TI'PAMOTHOE TPUMEHEHHWE METOJMKU pacuéra —
MaKCHUMAaJIbHO BO3MOXKHOE KOJIMUECTBO OAJIOB;

— TpaBUJIBLHOE MPOEKTHOE PEIICHHE C 3aMEUaHUSIMH 10 00OCHOBAHUIO (M3JI0KEHUE
MaTepuaia He BCerja JIOTMYHOE), UMEIOTCS 3aMedyaHusi M0 BhIOOPY 0O0OpyaoBaHWS,
MPOTPAaMMHOTO  OOECIICUeHHUs, TPUBEICHHOMY pacy€Ty W HWCIOJIb30BAHUIO €TO
pe3yabTatoB — OoT 1/3 10 2/3 0T MakCUMabHO BO3MOXKHOTO KOJIMYECTBA 0aJIJIOB;

— HEBEPHOE NPOCKTHOE pEIICHHE, HCYMCHHE BBIMOJHUTL pacdeT s MPUHSATHS
pEIICHMS, TIOTyYeHNS HEOOXOAUMBIX PE3yJIbTaTOB — HOJIb OAJIOB.

B pesynpraTe cymmupoBaHUsi HaOpaHHBIX MO pazjesiaM 0ajuioB PYKOBOJMTEIb
KypCOBOTO TIPOCKTHPOBAHUS OMpPECIIeT MPEABAPUTEIbHYI0O WTOTOBYIO OIICHKY,
KOTOpasi MOKET OBITh CHH)KEHA IO pe3yibTaTaM 3alllUThl 00Yy4YaroImUMCSI KYpPCOBOTO
MPOEKTa Mepe]; KOMUCCHEH U3 Yncia mpernogaBaTeneii kadeaps.
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1. Msarex, C. B. IIpombliliuieHHbIE KOHTPOIUIEPH! : yueOHoe nmocodue / C. B.
Mstexx. — HoBocubupck : HoBocnbGupckuii rocy1apcTBEHHbIA TEXHUYECKUIT
yauBepcuteT, 2016. — 160 c. — ISBN 978-5-7782-3097-2. — TekcT : 31eKTpOHHBIH //
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Metoaudeckoe nocooue / K. 0. IMunurun, B. A. XKmyas. — HoBocubupck :
HoBocubupckuit rocy1apcTBEHHBIM TEXHUUECKUN yHUBEpCcUTET, 2012, — 96 €. —
ISBN 978-5-7782-2120-8. — TekcT : 3eKTpOHHBIHN // DNEeKTPOHHO-O0MOIMOTEYHAs
cucrema IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/45396.html (mara
obpamenus: 10.03.2020).— Pexxum mocTyma: it aBTOPU3HP. MOJIb30BaTeIIeH

3. TpetnsikoB, A. A. CpeacTBa aBTroMaTh3anuu ynpasieHus. CUCTEMBI
IIPOTrPpaMMHUPOBAHUS KOHTPOJUIEPOB : yueOHoe mocobue / A. A. Tpetbsakos, U. A.
Emmsapos, B. H. HazapoB. — Tam60B : TamO0BCKu#i TOCy1apCTBEHHBI TEXHUYECKUI
yauepcutet, ObC ACB, 2017. — 81 ¢. — ISBN 978-5-8265-1731-4. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHo-O0ubanoTeunas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/85973.html (nara o6pamenus: 10.03.2020). — Pexum
JIOCTYTIA: JUIsl aBTOPU3HP. TOJIb30BaTENCH

4. lnTerpupoBaHHbIE CUCTEMBI MPOEKTUPOBaHUs U ynpaBiieHus. SCADA-
cuctemsl : yueOHoe nocooue / M. A. Enuzapos, A. A. Tpetbsikos, A. H. [luenunues [u
np.]. — Tamb6oB : TaMOOBCKHII rOCyIapCTBEHHBIN TeXHUYECKU yHuBepcuteT, IbC
ACB, 2015. — 160 c. — ISBN 978-5-8265-1469-6. — TekcT : 371eKTpOHHBI //
DnekTpoHHO-0nOroreunas cucremMa IPR BOOKS : [caiiT]. — URL.:
http://www.iprbookshop.ru/63849.html (nara odpamenus: 10.03.2020). — Pexum
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5. ®enopos, 0. H. CnpaBounuk unxenepa no ACYTIIL. [IpoexktupoBanue u
pa3paboTka : yueOHo-npakTuueckoe nocodue / 0. H. ®egopos. — Bonoraa : Uudpa-
Wmxenepus, 2016. — 928 ¢. — ISBN 978-5-9729-0019-0. — TekcT : 31eKTpOHHBIH //
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TRACE MODE : yue6Hoe nocobue / B. B. Tyros, A. U. Ceprees, H. C. lllapoB. —
OpenOypr : OpenOyprckuit rocynapctseHnsiii yausepcutet, 9bC ACB, 2017. — 203
c. — ISBN 978-5-7410-1857-6. — TeKcT : 21eKTpOHHBIN // DIEKTPOHHO-
oubsmoreunas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/78819.html (nara o6pamenus: 10.03.2020). — Pexum
JOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH.

7. bonaeipes, . A. CxeMOTeXHUUECKOE MPOSKTUPOBAHUE CUCTEM YIPABJICHUS :
yuebHo-MeTouueckoe nocoodue / M. A. bonnpipes, M. U. I'epacumos, A. C. KoxuH ;
o penakuuei B. JI. bypkoBckoro. — BopoHex : BopoHe)CKuil Tocy1apCTBEHHBIN
texundeckuit yausepcuret, ObC ACB, 2019. — 72 ¢. — ISBN 978-5-7731-0804-7. —
Texcrt : anexTpoHHbIl // DnekTpoHHo-0nbmoTeunas cuctema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/93342.html (nara oopamenus: 10.03.2020). —
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6 YYUEBHO-METOJIUNYECKOE OBECIIEYEHUE JUCIHUITJIMHBbI
Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJonHTY:

8. Meroanueckue yka3aHusl K BBITOJHEHUIO MPAKTHUYECKUX PaboT Mo
nucuuruinHe " CoBpeMeHHbIE TTOIX0/IbI K TPOSKTUPOBAHUIO MHUKPOMPOIECCOPHBIX
CUCTEM aBTOMATH3aLWU U yHpaBICHUS " [DIEKTPOHHBIN pecypc] : s CTYIEHTOB,
KOTOpbIe 00y4daroTes 1o crnenranbHocTH 27.04.04 «YnpaBieHue B TEXHUUECKUX
cucTeMax» (A1 OYHOM U 04HO-3a0uHOM popm obyuenust) / 'OY BIIO "JOHHTY",
Kad. aBTomaruku u tenekommynukaiuii; coct. C.@. Cykos. - DnekTpoH. aad. (1 ¢aiir:
2531 K0). - lonenk : JJIOHHTY, 2020. - Cuctem. TpedboBanus: Acrobat Reader.
(HdocTymn uepe3 TMYHBINA KAOMHET CTYJEHTA).

9. Metoauueckue yka3aHus K BBIITIOJHEHUIO KypCOBOTO MPOEKTA MO AUCLUIIIIMHE
" CoBpeMeHHbIE TOIXObI K TPOEKTUPOBAHUIO MUKPOIPOLIECCOPHBIX CUCTEM
aBTOMATHU3alLIMM U YIIpaBIICHHS " [ DNEKTPOHHBIN pecypc] : AJIsl CTY€HTOB, KOTOPbIE
oOy4aroTcs o crienranbHocTu 27.04.04 «YpaBieHne B TEXHUYECKUX CUCTEMax» (s
OYHOM U 04HO-3a049HOU opm oOyuenust) / 'OY BIIO "JIOHHTY", Kad. aBromatnku u
tenekommyHukaiumii; coct. C.®. CykoB - Onektpod. fnaH. (1 daiin: 307 KO). - Jlonenk :
JNOHHTY, 2020. - Cuctem. TpeboBanus: Acrobat Reader. (loctym yepes nmuyaHbIi
KaOWHET CTYyJICHTA).

10. MeTtoauyeckue yka3aHus K CAMOCTOSITeNTbHOM paboTe 1Mo Aucuuruinae "
CoBpeMeHHbIE TOIX0/Ibl K TPOEKTUPOBAHUIO MHUKPOMPOLECCOPHBIX CUCTEM
aBTOMATHU3aLIMH U YIIPABJICHUS "' [ DNEKTPOHHBIN pecypc] : Al CTYAEHTOB, KOTOPbIE
oOyyatrotcs o cnenuanbHocTy 27.04.04 «YpaBieHue B TEXHUUYECKUX cucTemMaxy (Iist
OYHOM U 04HO-3a04HOU opm oOyuenus) / 'OY BIIO "JJOHHTY", Kad. aBTomatuku u
TenekommyHukaimii; coct. C.d. CykoB - DnektpoH. naH. (1 daiin: 715 K6). - Jlonenk :
JJOHHTY, 2020. - Cuctem. TpeboBanus: Acrobat Reader. (Jloctym yepe3 nudHbIi
KaOWHET CTYy/ICHTA).

DJIeKTPOHHO-UH(OPMALMOHHBbIE PeCyPChI
OBC JJIOHHTY - http://donntu.ru/library.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJINHBI

7.1 JlekKnHOHHBIE 3AHATHSA:

VYyeonas ayautopus Ne 8.415, yueOHbIi kopriyc 8, /uisi IpOBEAEHUS JEKIMOHHBIX
¥ JIaOOpaTOPHBIX 3aHATHH, TPYNTIOBBIX U WHANBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJIS ¥ TPOMEXKYTOUHOM aTrTecTanuu (MyJIbTUMEANITHOE 000py10BaHUE:
KOMIIBIOTEP C BBIXOJOM B CETh M BOBMOKHOCTBIO MOJIKIIIOUEHUS K ceTH «HTepHeT
(P4-1.7 Ghz); npoexrop mynbrumenuitabiii EPSON EMP-XS5; sxpan npoeKImoHHbIH
ELIT SCREENS M113XWS1; xommyrannonssiii mkad; switch TP- Link; Patchpanel;
wi-fi Touka moctyna. Crienuanu3upoBaHHasi MeOeIb: CTOJIbI; MArHUTHO-MapKEpHAas
nocka. CucreMHoe obecrieuenue: onepanuonHas cucrema Windows XP Professional


http://donntu.ru/library

x86/64 (akamemuueckas ymien3us DreamSparkPremium); OpenOffice 2.0.3
(o6mectBennas yunensust MPL 2.0); Google Slides (Oecruiatnas Bepcust); Mozilla
Firefox (oOmiecrBennas aunensus MPL 2.0)).

7.2 llpakTHYecKue 3aHATHS:

VYyueonas aynuropus Ne8.304, yueOHbIi KOopyc 8, JIJIsl IPOBEACHUS JIEKIIMOHHBIX
U Ja0OpaTOpPHBIX 3aHATUM, KYpCOBOTO MPOEKTUPOBAHUS (BBIMTOJHEHHUSI KYPCOBBIX
paboT), TPYNNOBBIX W WHIWBHUAYAJIbHBIX KOHCYJIbTAllMi, TEKYIIETO KOHTPOJS U
IPOMEXYTOUHOM arrecTtan  (MyJIbTUMEIUITHOE O00OpyAOBaHME: MEPCOHAIBHBIH
KOMITBIOTED C BBIXOJIOM B CETh BO3MOKHOCTHIO TIoAKIFOUeHHS K ceTu «MHaTepHe» (Intel
Celeron CPU847 1.1 Ghz); npoektop MyJIbTHMEIUIHBIN; SKpaH mpoeKuoHHbI ELIT
SCREENS M113XWS1; wi-fi Ttouka nmoctyma. JlabopaTopHoe 00OpYIOBaHHE:
naboparopublii cradbunuzatop TOC-88; otnaguuk MPLAB ICD2; UCTOUYHHMK NMUTaHUS
b5-45; tepmoctat; ocwmtorpad C1-112A; ocmmnockon HP 54615B; mynstumerp B
1025; BonbTMeTp yHUBepcaibHbI B7-16A; cTeHI MHKpPOMPOLECCOPHONW TEXHUKU
NUVOTON; nabGopaTopHblii CTEHJ aBTOMaTu3aluu M ynpasieHus Ha 06aze [1JIK
Simatic S7-300; nabopaTOpHBIi CTEH/ CUCTEMbl aBTOMATH3AI[MK U YIIPABJICHH Ha 0a3e
[UIK Simatic S7-300, cranuuu pacnpeneneHHoro BBojaa-Beioga ET-200M u manenu
oneparopa OP277; nabopaTopHblil CTeH]T aBTOMaTH3aluK U yrpaBieHus Ha 0aze [IJIK
Simatic LOGO!; naGopaTopHblii CTE€HJ CUCTEMbl aBTOMATU3ALlMM M YNPAaBICHUA Ha
06aze OBEH CIIK 107 u pacnpeneneHHOro BBoAa-BbiBoja Ha 0a3ze monayieir OBEH
MB110-8AC, MK110-224.8J1H.4P, MV110-224.811; naGopaTOpHBIM  CTEH[
aBromaTu3auuu U ynpasienus Ha 6aze OBEH IJIK 150 — 2 mT; nabopaTopHbIil CTEH
CUCTEMBI yNPABIICHUS JOPOKHBIM JBH>KeHHEM. Crenuain3upoBaHHas MEOEIb: CTOJIbI;
nocka aynutopHas. CucremHoe obecrnieueHue: omnepanuoHHas cucrema Windows XP
Professional x86/64 (akagemuueckas mnunensus DreamSparkPremium); OpenOffice
2.0.3 (obmectBennas nunensuss MPL 2.0); Google Slides (6ecruiatnas Bepcus);
Mozilla Firefox (o6mectBennas muieHsuss MPL 2.0)); CoDeSys v3.5. (OecruiatHast
Bepeust); Modbus Universal Master OPC Server (6ecrinathas Bepeusi); MasterSCADA
3.X Demo (GecrmaTtHast Bepcus).

7.3 KypcoBoe npoekTupoBaHue:

VYyeonas aynuropust Ne8.304, yueOHbIi Kopnyc 8, 715l IPOBEACHUS JIEKIIMOHHBIX
U Ja0OpaTOPHBIX 3aHATHUM, KYypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYpPCOBBIX
paboT), TPYNMNOBBIX M WHAWBUIYAIbHBIX KOHCYJIbTAlMW, TEKYIIETO KOHTPOJS U
NPOMEKYTOUHON aTTecTaluu  (MyJbTUMeIuiHOE OO0OpYyJOBaHUE: MEPCOHAIBHBIN
KOMITBIOTEP C BBIXOJIOM B CETh BO3MOXKHOCTHIO NoAKII0UeHUs K ceTu «MHTepuer» (Intel
Celeron CPU847 1.1 Ghz); npoektop MyJIbTUMEIUHHBIN; SKpaH MpoeKIuOHHbIA ELIT
SCREENS M113XWS1; wi-fi Ttouka noctyma. JlabopaTopHoe 00OpYyIOBaHHE:
naboparopHblii crabunuzaTtop TOC-88; otnmagunk MPLAB ICD2; uCTOYHHMK TUTaHUS
b5-45; tepmoctat; ocmmtorpad C1-112A; ocmmnockon HP 54615B; mynstumerp B
1025; BoapT™METp YyHHBepcalbHbli B7-16A; cTeH MUKpPONPOLUECCOPHOM TEXHHUKHU
NUVOTON; nabopaTtopHblii CTeHI aBTOMaTH3aluu M ympaBineHus Ha 6aze [1JIK
Simatic S7-300; nabopaTopHBIil CTEH/I CUCTEMbl aBTOMATH3AIMH U YIIPaBIICHHsS Ha 0a3e
[UIK Simatic S7-300, cranmuu pacnpeneneHHOro BBoaa-BeiBoga ET-200M u manenu



oneparopa OP277; nabopaTopHbIii CTeH]T aBTOMaTH3aluy U yrpasieHus Ha 6aze [LJIK
Simatic LOGO!; nabopaTopHblii CTE€HJ] CUCTEMbl aBTOMATH3allMM W yIpaBJeHUS Ha
6aze OBEH CIIK 107 u pacnpeneneHHOro BBoAa-BbIBoja Ha Oaze monayieir OBEH
MB110-8AC, MK110-224.81H.4P, MV 110-224.811; nabGopaTOpHBI CTEH]I
aBromaTu3anuu U ynpasienus Ha 6aze OBEH IJIK 150 — 2 mT; nabopaTopHbIil CTEHT
CUCTEMBI yIPaBIICHUS JOPOKHBIM JIBIKeHHEeM. Crenuain3upoBaHHas MEOeIb: CTOJIBI;
nocka aynutopHas. CucremHoe obecrieueHue: ornepanuronHas cucrema Windows XP
Professional x86/64 (axagemuueckas nuuneHsus DreamSparkPremium); OpenOffice
2.0.3 (obmectBennas munensuss MPL 2.0); Google Slides (6ecmmatHast Bepcusi);
Mozilla Firefox (oomectBennas munensuss MPL 2.0)); CoDeSys v3.5. (OGecruiatHas
Bepcust); Modbus Universal Master OPC Server (6ecruiataas Bepcusi); MasterSCADA
3.X Demo (OecrmaTHast Bepcus).

7.4 CamocrosiTesibHAs1 padoTa:

[TomemnieHust s caMOCTOSITENILHOW PabOThl C BO3MOXHOCTBIO MOJKIIIOUEHUS K
cetu «MHTepHeT» W oOecreyeHueM JAOCTyNa B AJIEKTPOHHYIO HH(POPMalMOHHO-
o0Opa3oBaTeNbHyI0 Cpely OpraHM3allMU: YUTAJIbHbIE 3ajbl, yueOHble Kopmyca 2, 3, 8
(ayautopust Ne§.001) (koMnbplOTEpHAst TEXHUKA C BO3MOKHOCTBIO MOJIKJIFOUEHUS K CETU
«WHTepHer» u oOecredeHHeM JIOCTyna B 3JEKTPOHHYIO  HH(POPMAIMOHHO-
oOpazoBarensuyto cpeny (QUOC JOHHTY) u 31eKTpoHHO-OMOINOTEUHYIO CUCTEMY
(OBC IPRbooks), a Takxke BO3MOXXHOCTBIO WHIWBHUIYAIBHOIO HEOTPAHUYEHHOTO
nocryna oOyvaronmxcss B ObC u OMOC mnocpenctsom Wi-Fi ¢ mepcoHanbHbIX
MOOWIBHBIX ycTpoiicTB. CHCTeMHOE obOecrieueHue: oneparroHHas cucrema Microsoft
Windows 7 (akamemuyeckas aunensus, OpenOffice 2.0.3 (oOmiecTBeHHas JTUIICH3US
MPL 2.0), Mozilla Firefox (oOwmectBennas aunensus MPL 2.0), Moodle (Modular
Object-Oriented Dynamic Learning Environment) (oomectBernas nunensus GNU).



