INIEPBOE BBICIIEE TEXHUYECKOE YYEBHOE 3ABEJEHUE POCCHUH

MUHUCTEPCTBO HAYKH U BBICIIEI'O OGPA3OBAHUS POCCUIICKOMN ®EJEPAIIAN
(enepanbHOe rocyiapcTBeHHOe 0I0/1KeTHOE 00pa3oBaTeIbHOE YUpesKieHne
BbICIIEr0 00Pa30BaAHUA
CAHKT-IETEPBYPI'CKU TOPHbIA YHUBEPCUTET

COI'JIACOBAHO YTBEPXIAIO
PykoBoaurtens OITIOII BO IIpopexTop no odopa3oBartebHOI
nouent B.JO. Baxun JesaTeJIbHOCTH

J.I'. Ilerpakos

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI

ITPOI'PAMMHPOBAHHUE KOHTPOJUIEPOB

YpoBeHb BbICIIEro 00pa3oBaHHs: bakanaBpuat

HanpasJjieHue nNoAroToOBKM: 15.03.04 ABTOMaTH3aIUS TEXHOIOTMIECKUX
MPOIIECCOB U MPOU3BOJICTB

ABTOMaTI/BaHI/IH TCXHOJIOTUYCCKUX ITPOUECCCOB U

HamnpagsienHnocts (mpopuib):
MIPOU3BOJICTB B He(pTerazonepepaboTke

KBanundukanus BbINYCKHUKA: OakanaBp
®opma o0yueHUs: O4Has
CocraBureib: noueHt Penoposa J.P.

Cankr-IlerepOypr

§)  JOKYMEHT DO[INHCAH YCHIEEHOR
% KEATHEHIHPOE AHHOH
" 4 3IEXTPOHHOM NONITHCED

Cepradear: 00F3 503F 9850 6337 7604 4543 BDYB 600D 1C
Enagemey: [Tameeem Haranes Brammmpoesa
Nedtcremrenes: ¢ 27.12.2002 mo 21.03.2024




Pabouasi nporpamma qucumMiuinabl «IIporpaMmMupoBanre KOHTPOJIIIEPOBY pa3paboTaHa:

- B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO — OakanaBpuaT Mo HAmpaBlICHUIO MOJTOTOBKHU
15.03.04 «ABTOMaTu3alysg TEXHOJOTMYECKUX IPOLIECCOB U IMPOU3BOJCTBY», YTBEPHKIEHHOIO IPUKA30M
Muno6puayku Poccun Ne 730 ot 09.08.2021 r.;

- HA OCHOBaHWHM Y4yeOHOro IulaHa OakajgaBpuaTa IO HampapjieHUIO mnoarotoBku 15.03.04
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1.HEJA U 3AJAYU JUCIIUATTIJIIMHBbI

Heabo u3yyeHHs IUCHUIJIMHBI SBISETCS (OPMUPOBAHME Y CTYACHTOB 0Aa30BBIX 3HAHWHA B
o0jacTd mNpUMEHEHUs, BbIOOpE, TMPOrpaMMHPOBAHUS U OCHOB OKCIUIyaTallMd COBPEMEHHBIX
nporpaMMupyembix Jiornueckux KoutpoiuiepoB (IIJIK) nns  pemieHust 3amad  ymnpaBieHUS U
aBTOMATH3AallMM TEXHOJOTMYECKHX IMPOLECCOB M TMPOM3BOACTB B METAJUIypPrUYeCKOW, TOPHOM,
He(TEXMMHYECKON TMPOMBIIIICHHOCTSAX; TOJATOTOBKA BBIMTYCKHUKOB K PEHICHHIO MPOPECCHOHATBHBIX
3a/la4y, CBSI3aHHBIX C Pa3pabOTKOW aBTOMATHU3WPOBAHHBIX CHUCTEM YIPABICHHUS TEXHOJIOTUYECKUX
MIPOIIECCOB.

OcHoBHbIE 32124 JMCUHUNIHHBI:

— (dopmupoBaHHEe Yy OOYYArOIIMXCS MPABHJIBHOTO TMIPEICTABICHHUS OO0 apXUTEKType U
BO3MOXKHOCTSIX alllapaTHON 4acTH KOHTPOJLIEPOB, chepax UX NPHUMEHEHUSI.

— IpUOOpETEHNE HABBIKOB Pa0OTHI ¢ OCHOBHBIMU SI3IKAMU TIPOTPAMMHUPOBAHUS MPOMBIITUICHHBIX
KOHTPOJIJIEPOB B COOTBETCTBHH cO cTaHgapToM MOK — 61131-3;

— TpUOOpPETEHUE HABBIKOB MPOCKTUPOBAHUS MPOCTCUINIUX CHUCTEM YIPABJICHUS C MPUMEHECHUEM
IIK;

— O3HaKOMJICHHE C 0A30BBIMH IMPUEMAMH H METOJIaMU TIPOTPaMMHUPOBAHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «[IporpaMMupoBanne KOHTPOJIJIEPOB» OTHOCUTCS K 00513aTEIbHON YacTH OCHOBHOM
npodeccnoHaTbHOM ~ 00pa30BaTeNbHONW MPOrpaMMBl 1O  HampaBieHWio moaroroBku  15.03.04
«ABTOMATH3allMs TEXHOJOTMYECKUX TMPOIECCOB M MPOM3BOJACTBY HAMPABICHHOCTh (MPOQUIIb)
«ABTOMATH3aIMS TEXHOJIOTHYECKHUX IIPOIIECCOB U MPOU3BOJICTB B He(pTerazomnepepabOTKe» U U3ydaeTcs B
7 cemecTpe.

[IpenmecTByOMUMH  KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oasupyercs JIUCIHILTHHA
«[IporpammupoBaHre  KOHTPOJJIEPOB»,  ABIAIOTCS.  Teopuss ~ aBTOMATHYECKOTO  yIpaBJICHHS,
[IporpaMMupoBaHre ¥  aIrOPUTMHU3ANMS, BBUHUCIUTENbHBIC  MAIIMHBI, CUCTEMBI H  CETH,
DNeKTPOTEeXHHUKA, DIEKTPOHNUKA, MOIeTUPOBAHUE CUCTEM U MPOIIECCOB.

Juctumummaa «[IporpaMMupoBaHre KOHTPOJUIEPOBY SIBJISICTCS OCHOBOITOJIATAIONICH TSI H3yYSHUS
cnenyomux — aucuuruimH:  CpencTBa  aBTOMaTu3allud W ympaBieHus,  [IpoektupoBanue
ABTOMATHU3MPOBAHHBIX cucTeM, CpeacTBa MPOCKTHUPOBAHUS WH(POPMAITMOHHO-YIPABISIFOIINX CUCTEM,
WuTerpupoBaHHbIe CUCTEMBI TPOSKTUPOBAHHUS U YTIPABIICHHUS.

OCOOEHHOCTBIO JMCIUIUIMHBI SIBIIETCS BO3MOXXHOCTH pa3BUBaTh 0a30BbIe 3HAHHUS B 00OJACTH
ABTOMATH3AIMHA TEXHOJIOTMUYECKUX MPOIIECCOB, TUIIOBOM CTPYKTYpPHI CHUCTEM JIOKAaJIbHOTO YIpaBJICHHS Ha
6aze IIJIK, opranmzanum u apxurektypbl IIJIK; ymers wucnonbszoBaTh ans cbopa u oOpaboTku
nHpopManuy paznudHble BB uHTepdericoB; BeIOMparh [IJIK ams perneHuss KOHKPETHBIX 3ajad
ABTOMATH3AIMA  TEXHOJIOTMYECKHX TIPOI[ECCOB; TOJTOTABIMBATH  BBIMTYCKHUKOB K  PEIICHUIO
npodeccoHaNbHBIX 3a7a4, CBSI3aHHBIX C Pa3pabOTKOW aBTOMATU3UPOBAHHBIX CHCTEM YIIPABJICHUS
TEXHOJIOTHYECKHX TPOIECCOB.

3. IJIAHUPYEMBIE PE3YJIBTATHI OBYUYEHMUSI MO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJBbTATAMM OCBOEHUSI OBPA3OBATEJIbLHON
MNPOI'PAMMBI

IIpouecc wm3ydyenuss aucuMIuiMHbL «lIporpamMMmupoBaHue KOHTPOJUIEPOB» HampaBJEH Ha
(hopMHUpOBaHKE CIEAYIOMINX KOMITETCHITHI:

DopmupyeMble KOMIIETEHIIUH
Kon u HauMeHOBaHHE HHIMKATOPA
Conep:xkanue Kon
JMOCTHKEHUSI KOMIETEHIIHH

KOMMETEeHIIHN KOMIeTeHIHH
Cnocoben Buenpsatre u | OIIK-9 OIIK-9.1. VYmerpb 1O0NB30BATHCS METOJIUYECKOW U
OCBanBaTh HOBOE TEXHUYECKOM JOKYMEHTaIUEH TEXHOJIOTUIECKOTO
TEXHOJIOTHYECKOE obopynoBaHus
o0opynoBaHuE
Cnocoben pazpabareiBath | OITK-14 OIIK-14.1. 3naTh mporecchl, METOABI TOHUCKA, cOopa,




AITOPUTMBI 51
KOMIIBIOTEPHBIE
IIpOrpaMMBbl,  IPUTOJHbIE
JUIS IIPaKTUYECKOr0
IIPUMEHEHUS

XpaHeHus, 00paboTKH, IIPEIOCTABIICHUS,
pacnpocTpaHeHUs uHpGopManuu u CIIOCOOBI
OCYIIECTBIICHHS] ~ TaKMX  MPOIECCOB U  METOJOB

(mH(pOPMAITMOHHBIC TEXHOJIOTHUH)

OIIK-14.2. 3HaTh JIOTMKY IOCTPOEHUS M IPHUHLIMIIBI
(YHKIIMOHUPOBAHUS COBpPEMEHHBIX A3BIKOB
MPOrPaMMHUPOBAHUS U SI3BIKOB pa0OTHI ¢ 0a3aMH JTaHHBIX,
cpen  pa3paboTku  MHGOPMALMOHHBIX  CHUCTEM H
TEXHOJIOTUH, MPUHLUUIBI pPa3pabOTKH aNrOpUTMOB U
KOMIBIOTEPHBIX POTPaMM

OIIK-14.3. 3HaTh COBpEMEHHbBIE A3BIKU
IPOrpaMMUPOBAHUS U SI3bIKK pabOThl ¢ 0a3aMu JaHHBIX,
cpensl  pa3paboTkd  WMHQPOPMAIMOHHBIX  CHUCTEM H
TEXHOJIOTU

OIIK-14.4. YMeTb BbIOMpATH S3BIKM MPOTPAMMHUPOBAHUS
U S3bIKM PalboThl ¢ 0a3aMM JaHHBIX, CPEAbl Pa3padOTKH
MH(POPMALMOHHBIX CUCTEM W TEXHOJIOTHH, HMCXOAS W3
UMEIOLINXCS 3a]a4

OIIK-14.5. YMerb NOpUMEHSTb COBPEMEHHBIE SI3bIKU
IPOTPaMMHUPOBAHUS Uil pa3pabOTKH  OPUTHHAIBHBIX
QITOPUTMOB U KOMIBIOTEPHBIX MPOrPaMM, MPUTOIHBIX
JUISL IPAaKTUYECKOTO MPUMEHEHHUs, BECTH 0a3bl JTAaHHBIX U
uH(GOpPMaIMOHHBIE XPaHUJIHUIIA, MPUMEHSITh
COBpPEMEHHBIE  IpPOrpaMMHBIE  Cpelbl  pa3pabOTKU
MH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHH

OIIK-14.6. VYMmerp u4HMTaThb KOJbl  NPOTPAMMHBIX
IOPOAYKTOB, HAlMCAHHBIX Ha OCBOEGHHBIX  S3BIKAX
MIPOrpaMMHUPOBaHMUSI, U BHOCUTH TpeOyeMble N3MEHEHUS
OIIK-14.7. Ymerb aHanu3upoBaTh MNpPOECCHOHATIbHBIE
3a/1auu, pa3zpabareiBath noaxojsme U T-pemenus
OIIK-14.8. YMmeTb CcaMOCTOSITENILHO OCBauBaTh HOBBIE
Juisl ce0si COBPEMEHHBIE SI3bIKM IMPOTPAMMUPOBAHUS U
SA3BIKM paboOThl ¢ 0a3aMM JaHHBIX, CpeAbl pa3pabOTKU
MH(OPMALIMOHHBIX CUCTEM M TEXHOJIOTUI

OIIK-14.9. Bianers HaBbIKAMU pa3paboTKu
OPUTHHAIBHBIX ~ QJITOPUTMOB U KOMITBIOTEPHBIX
pOrpamMM, IPUTOAHBIX JJIS IPAKTHUECKOTO MPUMEHEHUS
OIIK-14.10. Bnaners HaBBIKAaMH OTJIAIKN "
TECTUPOBAHUS IPOTOTUIIOB IPOrPAMMHO-TEXHHUYECKHX
KOMIUJIEKCOB 3a/1a4

Crniocoben pa3zpabarbIBaTh

OTJENIbHBIE paszensl
IIPOEKTA
aBTOMAaTU3MPOBAHHON
CUCTEMBI YIPABJICHUS
TEXHOJIOTHYECKUM
IIPOLIECCOM

ITKC-3

[IKC-3.2. 3Haer MPOEKTHO-KOHCTPYKTOPCKHE
OCOOEHHOCTH CpEACTB aBTOMATH3allid, B TOM YHCIIE
CPEICTB U3MEPEHUsI, JIOKAJTbHBIX MPOMBIIUICHHBIX CETEH,
MPOMBINIJICHHBIX ~ KOHTPOJUIEPOB,  HCIIOJIHUTEIbHBIX
MEXaHW3MOB, U IPUHIIUIIBI UX BHIOOpA
TIKC-3.7. Bnaneer HaBBIKaMH
MIPUKJIATHBIX MPOrpaMMHBIX CpEelCTB npu
MIPOEKTUPOBAHUH CUCTEM aBTOMAaTU3UPOBAHHOTO
YIOPABJICHUS, B TOM YUCJE C IPUMEHEHUEM COBPEMEHHBIX
1 poBHIX TEXHOJIOTHI; HaBBIKaMH HAaCTPOMKHU
OMEPALMOHHBIX CHUCTEM I pEHIeHUs MPaKTUYECKHUX
3a/1a4y

HCITIOJIBb30BaHUA




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

4.1. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThI

OO6mas Tpyno€MKOCTh Y4eOHOH TUCIUTUTHHBI COCTaBIIsIeT 3 3a4éTHbIe equHuIel, 108 ak. gacos.

AK. 4yacel 1o

. Bcero ak.
Bup yueOHoii padoThl ceMecTpam
4acos 7
AynutopHasi padoTa, B TOM YHcJIe: 51 51
Jlexumnm (JI) 17 17
[TpakTuueckue 3anstus (113) 17 17
JlabopaTtopHsie padoTsl (JIP) 17 17
CamocrositesbHas padora cryaentoB (CPC), B Tom uncie: 57 57
IloaroroBka x JeKIUIM 4 4
IToaroroBka K J1abopaTopHbIM paboTam 12 12
[ToaroTroBKa K NpakTUYECKUM 3aHATUSIM 12 12
AHaTUTHYECKNA MHPOPMAITMOHHBIN TTOWCK 10 10
Pabora B GubamoTeke 10 10
IToaroroBka k nudd. 3auety 9 9
IIpomexyTounas arrectauus — audd. 3auet (J13) A3 A3
OO0mas TPy10eMKOCTh THCIIHILTHHBI
aK. yac. 108 108
3a4. el. 3 3

4.2. ConepxaHue TMCUUILIHHBI

Y4eOHBIM MJIaHOM MPEYyCMOTPEHBI: JIEKIUH, TPAKTUUYECKHE 3aHITHSL, 1a00paTopHble paboThl U

CaMOCTOATCIIbHAaA pa60Ta.
4.2.1. Pasznesbl TUCHUIIMHBI U BUABI 3aHATHH

Buapl 3anaTuii
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Pasnen 1 «AmnmapatHas 4acThb HPOrpaMMHUPYEMBIX
JOTMYECKUX  KOHTPOJUIEpoB.  Mukpomporeccopusle| 34 6 4 4 20
CUCTEMBI YIIPaBJICHUS
Paznen 2 «lIporpammuoe oOecnedenue. SI3bIKu 45 8 8 20
IPOrPaMMHUPOBAHUS
Paznen 3 «ConpsbkeHne ¢ BHEIIHUMH YCTPOMCTBAMU 29 3 4 5 17
Hroro: 108 17 17 17 57
4.2.2. Conep:kanue pa3iejoB THCHUIINHBI
HaumenoBanne
Ne . TpynoeMkocTh
paszena ConeprxaHue JeKIHOHHBIX 3aHATHIA
n/n B aK. yacax
JAMCHHILIUHBI
1 | Anmaparnas 4yacth | Benenune. OOmnime cBeJeHNS 0 MUKPOMPOIECCOPAX H 6




n/n

HaunMmeHoBaHHe
pasaenaa
JTUCIHUILTNHBI

Coaep:xanue JeKIMOHHBIX 3aHATHI

TpynoeMkocTh
B aK. yacax

IIPOrpaMMHUPYEMBIX
JIOTUYECKUX
KOHTPOJUIEPOB.
MukpomnpoieccopHbl
e CUCTEMBI
yIpaBiIeHUs

MHUKPOIPOIIECCOPHBIX
Muxkpormnpoueccop, €ro
CrpykrypHas cxema
yCTpOMCTBAa.  YCTpoilcTBAa  BBOJJa M  BBIBOJA.
MukponpoueccopHble  KOHTpoiuiepsl.  OOoOmeHHas
CTPYKTypHasi cXxeMa MHUKPOKOHTpoJuiepa. MalmHHbIN
KOJ M S3BIKA BBICOKOTO YpOBHS. WHCTpYMEHTBI AJst
CO3aHUSI IPOTPAMM.

[Tporpammupyembie JIOTHYECKHE KOHTPOJUIEPHI
(TJIK). O6mue cBenenus. TunmoBast CTpyKTypa CUCTEM
nokansHOTro ynpasienus Ha 6aze [TJIK. Orouune TTJIK
OT peJIeHHBIX CXEM.

Opranumzauusa u apxurexkrypa I[IJIK. Apxurtexrypa
neHTpaigbHoro Onoka. Ilamste u mmHBEL Moaynu
JUCKPETHOTO W  aHaJOroOBOTO  BBOJA, BBIBOJA.
Wutennexktyansubie Monynu. uxn paboter [1JIK.
Buapl nukiios.

CoBmecTUMOCTh Bepcuil KOHTpoJiepoB U Bepcuit [10
Ha npumepe KoHTposuiepoB Schneider Electric u
cpeasl mporpammupoBanus Unity Pro.

Apxurekrypa. PasnoBumnoctu IIIY Ha mnpumepe
M580: o0630p LIIY, LED nucnneit LIIY, xapta
namsatdt  BMX RMS 004GPF, wnacrpoiiku IIITY,
CCOTF-Change Configuration On The Fly. Ilaccu
(pak, kop3una, backplane). biaok nmutanus.
[TonxaroueHue u 3arpyska mporpammbl B KOHTPOJUIEP:
nonxiroyenue no USB, moakmrouenue mo Ethernet,
HacTpoiika |P-ampeca ILIIIY, Hactpoiika [P-agpeca
BME NOC 0301, nactpoiika crioco0a moIKJIF0ueHUs K
KOHTPOJUIEPY, 3arpy3ka/BbIrpy3Ka MPHIOKEHHs B/U3
KOHTpOJIIepa, 3arpy3Kka/BhIrpy3Ka MPHUIOKEHUsS B/u3
CUMYJIATOpA.

Tunber BBoga/BeiBOa Ha mpumepe M580: mokanbHBIH
BBO/I/BBIBO/I, pacrpeneneHHbIN BBO/I/BBIBOJT
(Distributed 10), ynanennsiii BBoa/BeiBoja (Ethernet
RIO-EIO), nmobGaBneHue  JNOKambHBIX  MOAYJEH
BBOJ1a/BBIBO/IA, TOTIOJIOTHYECKast ajipecanus,
anpecanus Device DDT.

Kondurypauus nuckpernoro moayisi. Kondurypanus
aHaAJIOTOBOTO  MOAyNd. JlMarHOCTMKa MoOAayled W
kaHanmoB. 3amper 3arpy3ku B [IJIK  Upload
Information.

YCTPOMCTBAX.

CTpYKTypa U  (YHKIIHH.
MHUKPOIPOIIECCOPHOTO

[IporpammHuoe
obOecrneucHuUe.
SI3BIKH
MIPOrpaMMHUPOBAHUS

Crarmapt MOK — 61131 — 3. O0Gmiee mpeacTaBieHHE O
cpene pazpabotku Unity Pro. BapuaHTbl mOCTaBKH
MPOJYKTA. AmnmnaparHbie m1aTopmsl,
nojaaepkuBaeMele cpenoi nporpammuposanus [1JIK.
dopMmarel  pailloB  MPHIOKEHUW  TOJIb30BATEIICH.
WnTtepodeiic pazpadborunka. PazpaboTka mpuioxeHuit:
KOH(HUrypamusi anmapaTHbIX CPEJICTB, T00ABJICHHE H




n/n

HaunMmeHoBaHHe
pasaenaa
JTUCIHUILTNHBI

Coaep:xanue JeKIMOHHBIX 3aHATHI

TpynoeMkocTh
B aK. yacax

KOH(Urypamus MOayJIe, mapaMeTpbl IPOSKTa, aHATIH3
Y KOMIIWJIALIUS TPOEKTA.

[annbie B cpene nporpammuposanus 11JIK: BBenenue,
ceMeiicTBa THUIOB [JAHHBIX M UX OINpeAeTeHUs
(o1eMeHTapHBIE THUIBI JAHHBIX, MPOU3BOJHBIC THUIIBI
nanabpix — DDT, npou3BoaHBIE THIBI J@HHBIX —
MaCCHBBI, TPOU3BOIHBIC THIIBI JAHHBIX — CTPYKTYPBI).
OyHKIMOHAIbHbBIE OJ10KU: 3JIeMEeHTapHbIe
¢ynkunonansable O10ku — EFB, monb3oBarennckue
¢dbyakuuoHansHble  Omokn — DFB, sx3eMIuisps
JTAaHHBIX.

Coznanue W peAakTHPOBAHHE NAHHBIX MPUIOKCHHUS:
co3/1aHue u pelaKTUpOBaHKE HK3EMILISIPOB
anemMeHTapHbIX TUNOB naHHbIX (EDT), cosmanme u
peIaKTHPOBaHKE TIPOU3BOIHBIX THIIOB NaHHBIX (DDT),
CO3/IaHME CTPYKTYPHI, CO3/IaHWE MAaCCHBa, CO3/IaHUE
(GyHKIMOHAIBHBIX OJ0KOB mousb3oBareneit  (DFB),
CO3aHHe U pedaKTUpOBaHUE CTPYKTYPHBIX
KOMITOHEHTOB NPUIOKEHUA-3a/1a4, CEKITHIA,
MOAMPOTPAMM.

S3bIKN IPOTPaMMHUPOBAHUS: SI3BIK
aectHUYHbIX/peneinbix auarpamm (LAD, LD), BbizoB
MOJANPOrpaMM, sI3bIK (pyHKUIMOHAIBHBIX OnokoB (FBD
— Function Block language), ¢yHKIIMOHATBHBIX
omokoB (SFC), A3bIK CTPYKTYpUpPOBAaHHOI'O TEKCTa,
sa3bIk  BbicOkoro ypoBHs (STL, ST), omnepannsi,
OTIepaTopbl, WHCTPYKIIUHU, S3bIK ITOCIEAO0BATEILHBIX
¢yukumoHanpHeix guarpamm  (SFC  —  Sequential
Function Chart), si3eix nacTpykimii (IL).
AHUMaIMOHHbIE TaOJUIBl U ONEPAaTOPCKHE SKpaHbI.
dopcupoBanue NIEPEMEHHOM. Coxpanenue
aHUMALMOHHBIX Tabmui B mpoekre. Co3naHue
OTIePaTOPCKUX 9KPaHOB. JlokyMeHTHpOBaHUE
IIPUJIOKEHUN.

Conpspxenue
BHELTHUMU
YCTpOICTBAMU

CxeMoTexHuKa. [Toaxmrouenne K BHEIITHUM
ycrpoiictBam. OCHOBHBIE TTapaMeTpPhl, BBHIOOP.
OO0BbearHEHNE PA3IMYHBIX CHCTEM YIPABICHUS B CETH
U oObenuHeHWs.  PacmpeneneHHblE  CHUCTEMBI.
Ucnonp3zoBanne Buzyanuzanuu u eauHas SCADA
cUcTeMa.

Hroro:

17

4.2.3. IlpakTnyeckue 3aHsATHS

Paszngennt

TeMaTuka NPAKTHYECKUX 3aHATHH

TpynoeMkocTh
B aK. yacax

Paznensl |Peanu3zanus ynpapisiioiero ajaropurMa Ha si3bIKe
1,2 nporpammupoBanus Ladder Diagram B cucteme TIA PORTAL

4

Pa3nen 2

P cajin3anys yIpaBJIAIOMICTO aJiTOPUTMaA Ha A3BIKC
nporpammupoBannsi SCL B TIA PORTAL

3




3 Pazpenst  |Peanusanus ynpasisiomero aropurMa Ha si3bIke 4
1,2 nporpammupoBanuss GRAPH B cpene TIA PORTAL
[Togxarouenue ©  3arpy3ka HOporpaMMbl B KOHTpOJLIEp:
noakarouenue mo USB, moakiarouenue mo Ethernet, macrpoiika IP-
4 Pasgen | |2APECA LITY, nacrpoiika IP-angpeca BME NOC 0301, nacrpotika 5
A ciocoba MOIKIIOYEHHS K KOHTPOJUIEPY, 3arpys3ka/BbIrpy3Ka
NPWIOKEHUsT B/U3 KOHTPOJUIEpa, 3arpy3Ka/BhIrpy3Ka MPUIIOKCHUS
B/W3 cUMYyJISITOpa
5 Pasnen 2 Peanuzanus ymnpapnsioniero AIrOPUTMa Ha A3BIKE 9
nporpammupoBanus IL B cpene UnityPro
Hacrpoiika oomena ganabpivu mexxay SCADA (iFix) u TIJIK
6 Paznen 3 ucnoas3zys MODBUS TCP 2
Hroro: 17
4.2.4. JlabopaTopHbie padoThI
Ne Pa3znennt TemaTuka 1a00paTOPHBIX PadoT Tpynoemkocrr,
n/n B aK. yacax
1 | Paspener 1.2 Peanuzanus ynpasisiomniero ITOPUTMA Ha A3BIKE 5
nporpammupoBanusi Ladder Diagram B cpene UnityPro
2 | Paspene 1.2 Peanusaius ynpasisiomero airopuT™Ma Ha s3bike 5
nporpamMmupoBanusi FBD B cpene UnityPro
3 Pasnen 2 Peanuszanus cucrems! ynpasienus B SCADA-cucreme CITECT 4
(PID — perynuposanue + Autotune)
4 Pasnen 2 Peanuzanus ynpapisioniero AIrOPHTMA HA A3BIKE 3
nporpammupoBanus ST B cpepe UnityPro
Pemrenue 3a1a4 MUKIOBOTO YIIPABICHUS C UCTIOIH30BAHUEM
5 Paznen 1,2 |a3pixa SFC (Ha npuMepe HUKIOBBIX MaHUITYJIATOPOB U 2
10I00HBIX MEXAHNU3MOB)
6 Pasien 3 Hacrpoiika Knuent-CepepHoii apxutektypsl Ha 6a3e SCADA- 4
! cuctembl Cimplicity u ITJIK ot Schneider Electric
Hroro: 17

4.2.5. KypcoBbie pa6oThbl (IPOeKThI)
KypcoBble paboThl (IIPOEKThI) HE MPETyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone 00yueHnst npuMeHsI0TCSL:

Jlekuuu, KOTOpBIE SIBISIFOTCSL OJJHUM U3 BaKHEHIIMX BHJOB YUEOHBIX 3aHATHIA M COCTABIISIOT OCHOBY
TEOPETHUUECKOM MOArOTOBKY 0Oydatormxcs. Llenu TeKMoHHbIX 3aHTHiL:

-IaTh CHCTEMAaTH3MPOBAaHHBIE HAy4YHbIE 3HAHMA IO JUCLMIUIMHE, AKIEHTUPOBAaTh BHUMAaHHE Ha
HanOoJIee CIOXKHBIX BOIIPOCAX JUCIUILINHEL,

-CTUMYJIMPOBAaTh ~AKTUBHYIO I[IO3HABATENBHYIO JIGSTEIBHOCTh  OOYYaIOIIMXCS, CIIOCOOCTBOBAThH
(hopMHUPOBaHHIO UX TBOPYECKOTO MBILIUICHHUS.

IIpakTuyeckue 3aHaATUd. Lleny MpakKTUYECKUX 3aHATHIA:

-COBEPIIEHCTBOBATh YMEHHS M HABBIKU PEIICHUS MPAKTUYECKUX 33/1a4.

I'maBHBIM coJiepyKaHUEM 3TOTO BHA YUEOHBIX 3aHATHH SBIISETCS pabOTa KaXkKA0ro 0OydYaromerocs mo
OBJIZICHUIO IIPAKTUYECKUMHU YMEHUSMU M HaBbIKAMU MIPO(EeCCHOHATIBHON IESITEeIbHOCTH.

JlaGopaTopHble padoThl. Llenu mabopaTopHbIX 3aHATHH:

-yIIyOUTh U 3aKPENUTh 3HAaHMs, MOJYyYEHHBIE Ha JIEKIMAX U B MPOLIECCE CaMOCTOATENbHOW padoThI
o0yyaroImuxcst ¢ y4eOHOM 1 HAy4HO JIUTEepaTypoii;

I'maBHBIM coJiep’KaHUEM 3TOTO BHJA YUEOHBIX 3aHITUH SABISETCS paboTa KaKAO0ro 0Oydaromerocs mno
OBJIQJICHHIO TIPAKTUYECKUMH YMEHUSMH M HaBbIKAMU MPO(eCCHOHATIBLHON IESITeIbHOCTH.



Koncyabranum (Tekyimias KOHCYJIbTallWs, HakaHyHe mudd.3auera) sBaseTcs OIHOM u3 (opm
PYKOBOZCTBA yueOHOU paboTOil OOYYAIOIMXCS M OKa3aHUs UM TOMOIIM B CaMOCTOSITEIIHHOM HW3y4CHUU
Marepuaia AUCHUIUIMHBL, B JTUKBUJAIMHA UMEIOLIMXCS NMPOOEIoB B 3HAHUSX, 33/I0JDKEHHOCTEH 10 TEKYIUM
3aHSATHSM, B TIOATOTOBKE MTMCHMEHHBIX PA0OT (IIPOSKTOB).

Tekymiue KOHCYNIbTAllMU MPOBOISTCS IperojaBaTesieM, BEAYIIUM 3aHSATHA B Y4eOHOU Tpymre,
HAy4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIyaJIbHBIN, TAK U FPYIIIOBOM XapaKTep.

CamocrosiTeJibHasi padoTa 00y4yarolmMXcsli HanpaBjeHa Ha YIIyOJIGHWE M 3aKpeIUICHHE 3HAHUH,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHITUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO aKTHBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4YeOHBIM 3aHATHSIM U
MIPOMEXYTOYHOMY KOHTPOJTIO.

6. OUEHOYHBIE CPEJACTBA JJISI TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTN,
IPOMEXYTOYHOM ATTECTAIIMA ITO UTOT'AM OCBOEHU S JUCITATLTAHBI
6.1. Quenounvie cpeocmea 0131 CAMOCMOAMENbHOU PpPAOGOMBL U MEKYUe20 KOHMPOJA
ycnesaemocmu
Pasznen 1. AnmapatHas 4acTb NPOrpaMMHMPYeMbIX JIOTMYECKHX KOHTPOJLIEPOB.
MuxkponpoueccopHbie CHCTeMbI YIIPABJICHUS
1. CrpykTypHas cxema MUKPOKOHTPOJLIEPA.
2. SI3pIKHM IPOrPaMMHUPOBAHUS 11 MUKPOKOHTPOJLIIEpa.
3. Otimnume [JIK ot peneiiHbIX cxeMm.
4. TunoBasi CTpyKTypa CUCTEMBI JIOKQJIBHOTO yIpaBiieHus Ha 6ase [TJIK.
5. LIMKJ1 BBIMTOTHEHUSI IPOTPAMMBI.
6. Opranu3zamnus u apxurekrypa [TJIK.
7. IMamste n mmas THIK.
Pa3nea 2. IIporpammuoe obecniedenne. S3p1Kku NporpaMMHpOBaHHA
1. Onepannsr u agpecanys.
2. Tumbl JaHHBIX, IPOLIEAYPHI U 33/1a4H.
3. S3eik LD.
4. s3wix FBD.
5. S3pik IL.
6. S3bik mocnenoBarenbHbIX GyHKIMNA SFC.
Paznen 3. ConpsizkeHue ¢ BHEIIHUMH YCTPOCTBaAMM
1. OcHOBHBIE MapaMeTpbl U BEIOOP BHEIIHUX YCTPOMCTB.
2. Cpencrsa Buzyanusanuu 1 SCADA cucTemsl.
3. PacnipenienieHHbIC CUCTEMBI YIIPABIICHUSL.
4. Vcnionb30BaHUE CETEBBIX IIHH.
5. Cospemennoe [10 SCADA-cuctem
6.2. Ouyenounvie cpedcmea 011 nposedeHuss npomexcymounoil ammecmavuuu (Ouggh.zauema)
6.2.1. Ilpumepnulii nepeuens 60npocos/3adanuii K oughgh.3auemy (no oucyuniune):
. Mukporporieccop -ero CTpykTypa U (QyHKIIHH.
. CTpyKTypHas cxema MUKpPOIPOIIECCOPHOTO YCTPOMCTBA.
. CTpyKTypHas cxema MHKPOKOHTpOJLIEpa.
. MammHHBIN KO 711 MUKPOKOHTPOJLIEpa.
. SI3BIKM IPOTPaMMHUPOBAHUS I MUKPOKOHTPOJLIEPA.
. ITHCTpyMEeHTBI 17151 cO3aHusl MPOTrPaMMbl MUKPOKOHTPOJLIEpa.
. Ornnume IJIK ot peneiiHbIX cxeMm.
. JJormaeckue xouTpoiuieps! [1JIK. Haznauenne u €ro 31€MEHTHI.
. TumoBast cTpyKTypa CUCTEMBI JIOKTHHOTO yrpasieaus Ha 6aze [TJIK.
10. Iluky1 BBITTOTHEHHS TIPOTPaAMMEL.
11. Buup! miukioB padotsl ITJIK.
12. Opranmuzanus u apxutexrypa [1JIK.
13. ApxuTeKTypa LeHTpaJIbHOro 0JI0Ka.
14. Ilamsare u munst THJIK.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

Moynu TUCKpeTHOro BBOJA, BEIBOJIA.

Mopaynu aHaJIoroBoro BBoJa, BbIBOJA.
Mtuoronpoueccopsslit [IJIK ux apxurekrypa.

Ornepannpl U agpecanus.

KoHcTaHThI M IepeMeHHBIE.

Tunel JaHHBIX, TPOLIEAYPHI U 3aJa4H.

S3pik LD.

[IpoekTupoBanre KOMOMHAITMOHHBIX JIOTHYECKUX CUCTEM.

Cueruuk Ha Beruntanue (MOIK).

Cueruuk Ha cioxenne (MOK).

PesepcuBnbie cueturku (MOK).

S3eix FBD.

S3pik IL.

S3p1k mocnenoBarenbHbIX GyHKIMd SFC.
Hcnonb3oBanue (Iaros miara.

ApOuUTpBHI.

OCHOBHBIE MTapaMeTPbl U BHIOOP BHEIIHUX YCTPOMCTB.
Cpenctra Buzyanuzanuu 1 SCADA cuctemsl.
PacripenienieHHbIE CUCTEMBI YIIPABICHUSI.

36. Mcnonb30BaHne CETEBBIX IIHH.

37. Copemennoe [10 SCADA-cucrem

6.2.2. IlpuMepHbIe TecTOBBIE 3aanus K Audd.3auery

BapuanT Ne 1

Taiimepsr 6ubmmorekn MOK ¢ 3amepkkoit Ha BKIIFOUESHUE W BBIKITIOUCHHE.
Taiimeps! popMupoBaHus UMIYyJIbCa 33AaHHON JyIUTEIbHOCTH OnbnoTexkn MOK.

Ne

u/n Bomnpoc BapuanThl oTBeTa
1 2 3
B kakom [mamazoHe B KOHTpoiulepe HaxomuTcs BemnuwmHa, | 1. 0-255
| | CuMTaHHAs C MOJyIs AHAIOrOBOTO BBOAA C 10-paspsaueiv AL, | 2. 0-1023
€CJIM Ha BXOJl PACCUUTAH Ha CTaHAAPTHBIN curHai 4-20MA? 3. 0-20mA
4. 4-20mA
UeMmy paBHa OTHOCHTENbHAs TIOTPEIIHOCTh Auckperm3amuu 8- | 1. £(0.5%1/255)*100%
paspsanoro ALIT? 2. £(0.5*%1/511)*100%
2 3. £(0.5¥1/1023)*10V
4. £(0.5*%1/255)*16mAV
Hana mnporpamma i IIJIK Ha s3pike LD, peammsyromas | 1.0,5¢
MyJIBTUBHOpATOD. 2.1c
. . . 3.2c¢
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Hana nporpamma juia IIJIK Ha s3p1ke LD u BpeMeHHas auarpaMma
I Bxoga il.

i1 FBI_3_ 2

| | 3 [ 1
[ TN 1.
03 [ 1
2.
4 o3 3. 03 4|
noe O . —
wisl=—— PT  ET |— 4 e | | |
Kaxkas BpeMeHHas quarpaMma Jist BeIxojia 03 BepHa?
Kakomy  osnmemeHTy  si3bpIka  pesIeHHO-KOHTAaKTHOW  joruku | 1. HOPMAaJIbHO Pa30MKHYTBII
COOTBETCTBYET OMNMHUCAHME.! DJEMEHT peNeiHO-KOHTAKTHOM JIOTHMKH, | KOHTAKT
5 | KOTOpBI ycTaHABIMBACT CBSI3aHHYIO C HEH IepeMeHHYIO0 B 1 moka He | 2. HOpMaJbHO 3aMKHYTBII KOHTAKT
Hee TOCTYIAaeT SHEPTUsl 3. TpsiMast KaTymikKa
4. nHBepCHAsI KaTyITKa
Kakomy  osnmemeHTy  si3bplka  pesIeHHO-KOHTAaKTHOW  jorukd | 1. HOPMAaJIbHO Pa30MKHYTBII
COOTBETCTBYET OINHUCAHME. DIEMEHT PENECHHO-KOHTAKTHOM JIOTHMKH, | KOHTAKT
6 | KoTOpbIif mpomyckaeT WOTOK JSHEPrHMHM CJeBa HANpaBo, €CNH | 2. HOpMAaTbHO 3aMKHYTBIH KOHTAKT
CBSI3aHHAs C HUM NIEPEMEHHAsl HAXOIUTCS B COCTOSIHUM 1 3. mpsAiMast KaTymKa
4. vHBepCHasl KaTyIIKa
Kakomy  snmemeHTy — si3blka  peJIGHHO-KOHTAaKTHOW  Jjoruku | 1. HOPMaJIbHO Pa3OMKHYTBIN
COOTBETCTBYET OINHMCAHME. DJIEMEHT PENEeHHO-KOHTAKTHOM JIOTMKH, | KOHTAKT
7 | KOTOpBI ycTaHABIMBACT CBSI3aHHYIO ¢ Hel niepeMenHyto B 0 moka He | 2. HOpMalbHO 3aMKHYTHIH KOHTAKT
Hee [OCTYMAEeT SHEPTus 3. mpsiMast KaTyuiKa
4. vHBepCHAsl KaTyIIKa
Kakomy  snmemeHTy — si3bIKa  peJIGHHO-KOHTAaKTHOW  Jjoruku | 1. HOPMaJIbHO Pa3OMKHYTBIN
COOTBETCTBYET OMHUCAHME.! DJEMEHT peNeifHO-KOHTAKTHOM JIOTUKH, | KOHTaKT
8 | KoTOpBIif mpomyckaeT MOTOK SHEPrHuM CJeBa HANPABO, €CIH | 2. HOPMAJbHO 3aMKHYTBIH KOHTAKT
CBsI3aHHAsI C HUM MIepeMeHHasi HaxOauTcsi B cocTostHUH 0 3. psiMast KaTymika
4. nHBepcHas KaTylIKa
Kommnunsarop 1. TlpeoOpasyeT mporpaMMHBIH KOJ
B
MalIUHHBIN
9 2. IlpeobpasyeT MaIIuHHBIH KO/ B
MIPOrpaMMHBIN
3. 3anuceiBaeT nporpammy B OBM
4. Ucnonpayetcst Tonbko B [JIK
MuHuManbHO HeoOXoauMoe IS 3amuch  meinoro yucina 28 | 1,16
10 | komuuecTBO OaiiT, paBHO 2.24
3.32
4.8
Uro w3 HmxenpuseneHHoro HE BepHo B ortHOmenun cereil c | 1. IlpucyrcTByeT LeHTpaIn30BaHHOE
BBIJIETIEHHBIM CepBepOM? yIpaBJIeHUE CETEBBIMU PECYpCaMH.
2. Bcee KOMITBIOTEPEI CETH
JNEHCTBYIOT M KakK KIMEHTHI, U KaK
CEpBEpHL.
11 3. Bel MOXkeTe  peasu30BaTh

[EHTPAN30BaHHYI0  0e30MacHOCTh
JUTSI 3aIIUTHI CETEBBIX PECYPCOB.

4. CeTb MOXET pacTd C POCTOM
OpTraHH3aIHH.




12

Yro wu3 HWKCIIPUBCACHHOT'O HE onwmceiBaeT npeuMyuIcCTBa
prnHOMaCHITa6HOI>'I CCTH C BBIACICHHBIM CCpBepOM?

1. JIerkocTh aAMUHUCTPUPOBAHMS.
2.1lenTpanuzoBaHHOE pe3epBHOE
KOIIMPOBAHUE CETEBbIX NaHHBIX.

3. Hesbicokas CTOMMOCTD
peanu3anuu.

4. IToBbl1IEHHAS
IIPOU3BOIUTEIBHOCTb.

13

UTo M3 HIKEIPHUBEICHHOTO OIMCHIBACT HEAOCTATKH OIHOPAHTOBOM
cetn?

1. HemcnpaBHOCTH cepBepa MOXKET
c/enath ceTb HepabOTOCIIOCOOHO; B
JydlleM cllydae ee pe3ylbTaToM
OyzleT moTepst CeTEBBIX PECYpPCOB.

2. CrouMOCTh CETH BO3PACTacT
BCIIC/ICTBHE BBIZICTIEHHOTO
o0opymoBaHUs u
CTICIIHATN3UPOBAHHOTO
MIPOrpaMMHOI0 00eCTIIeUeHUsI.

3. Korga BBl momydaere AOCTYI K
pa3eneHHbBIM pecypcaM, MallHHa,
HEKOTOPOM JTH pecypcel
pacnosararoTcs, UCTIBITHIBACT
najieHNe MPOU3BOJUTEIEHOCTH.

4. Jlng ynpaBi€HHUS  CIIOKHBIM
CHCIMATN3UPOBAHHBIM
MIPOTrPaMMHBIM obecnieyeHueM
TpeOyercs KBTI ()UIMPOBAHHBIN
MEPCOHAI, YTO yBEIHMUUBACT OOIIYIO
CTOMMOCTb.

14

Yro u3 HWKCTIPUBCACHHOTI'O OIMUCBHIBACT JIOKAJIbHYIO CeTh?

1. CoenauHsET ceTr O BCEMY MUDY.
2. HabGop coeinHEHHBIX B CETh
KOMITBIOTEPOB, PACIONIOKEHHBIX B
MaJIeHbKOM (PU3UUECKOM PETHOHE.

3. TpeOyer WCIIOJIb30BAHMS
CTOPOHHHX KOMMYHHKaIHOHHBIX
HOCUTEJIEH JUISL MO IIEPIKKHU
COEIUHEHUH.

4. Hcnons3yer
TII00ATBHBIX
00BbeIHEHUs
KOHKPETHOT'O
peruoHa.

TEXHOJIOTHH
ceren ISt
cerel BHYTpHU
reorpauaeckoro

15

Kakue us3 HWKCTTPUBCACHHBIX TCPMUHOB OITUCBIBAKOT
CIICIUATIU3UPOBAHHOC TIPOTrpaMMHOC 06ecnequHe, KOTOpPOC nOacT
KOMITBIOTEPY BO3MOXHOCTH IIpUHHUMAThb Y4YaCTHE B CCTEBBIX
KOMMYHI/IKaI_II/IHX?

1. Ethernet
2. NOS
3.CPU
4. ISA




Hana nporpamma juia IIJIK Ha s3p1ke LD u BpeMeHHas auarpaMma
I Bxoga il.
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Kaxkas BpeMeHHas quarpaMma Jist BeIxojia 07 BepHa?
Hana nporpamma juia [IJIK Ha s3p1ike LD u BpemeHHas aAuarpaMma ]
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Kaxkas BpeMeHHas quarpamMma it BeIxojia 08 BepHa?
Hana nmporpamma ana IIJIK na si3p1ke LD u BpemeHHast quarpaMmma ]
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Kaxkas BpeMeHHas quarpaMmma it BeIxojia 09 BepHa?




Hana nporpamma juia IIJIK Ha s3p1ke LD u BpeMeHHas auarpaMma

I Bxoga il.
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Kaxkas BpeMeHHas quarpamma Juist BeIxojia 09 BepHa?
Hana nporpamma ams I[JIK Ha a3sike FBD 1 BpemeHHast anarpaMma i1
Ju1st Bxoga ql.
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Kakas BpemenHas nuarpamma st Berxoaa ml1 BepHa? 3. |
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Bapuant Ne 2

Ne
u/n Bomnpoc BapuanThl oTBeTa
1 2 3
C mnomomipro kakoro Oisoka 1FIX MoxkHO cumrtath 3Hauenwe c | 1. DI
1 MOJYJISl AUCKPETHOTO BBOJIA? 2.DO
3. Al
4, AO
C nmomompto kakoro Omoka 1FIX wmoxHO ocymectButs | 1. BL
o | ABYXNO3HIHMOHHOE ynpasieHue? 2.CA
3.DO
4, BB
C nomorisio kakoro 0joka iFIX mMoxHO ocymiectButh uMutaiuio | 1. T3
3 | TPaHCIOpTHOrO 3anas/ibIBaHus? 2.CA
3. TR
4, DT




cooOmenus?

Uro o3nauaet Belpaxkenne SCADA - cuctema ynpasieHus ? 1. ABTOMaTHUECKas cucrema
yTpaBICHHS.

2. JloxanbHast cucrema
peryanupoBaHusl.

3. llenTpanu3oBanHas  CHCTEMa
yTIpaBIICHHUS.

4. Cucrema ympaBineHus, Ha 0aze

4 YHUBEPCAIBbHON MPOTPaMMBI,
BBITIOJTHSIEMOM Ha OBM,
COCAMHEHHOU € YyCTPOMCTBaMHU CBSA3U
C 00BEKTOM, MO3BOJIAIOLIEH
BBIMOJIHATh  (DYHKIUH orpoca
JATYNKOB, yTpaBicHHS,
CUTHWIN3AMM W NPEICTaBICHUS
nHGOPMAITUH ONIEPaTOpYy.

C mOMOIIBI0 KaKOM yTHIUTHI MPOM3BOIUTCS HacTpoiika tabmuisl | 1. Database Builder.

5 DIT B nakere iFIX? 2. SCU.

3. SAC.
4. 1/0 Driver.

C mnoMOIIBI0 KakoW YTWIMTBI MOXKHO co3math (aitnm co Bceit | 1. Database Builder.

6 nH(popMarueit o KoHpHUTyparu JOKaITFHOTO y31a B makere iFIX? 2. SCU.

3. SAC.
4. 1/0 Driver.

UTo 03HaYaeT TEPMHH «BpEMs MOJUIMHTa» B nakere iFIX? 1 HNutepBan  BpemeHH,  uepes

KOTOPbI ~ TPOM3BOAUTCS  OOMEH
nHpopmanueir Mexxay tabmuuedr DIT
u Os10KaMu 0a3bl JaHHBIX.
2. WutepBam  BpeMeHH,  yepe3
KOTOPBI ~ TPOM3BOAUTCS  OOMEH
nHpopMarueit Mexnay tadbmuneit DIT
W MOJIYJISIMH BBOJ/Ia-BBIBOJIA.

7 3. MHtepBan  BpeMmMeHH, dYepes

KOTOPBI ~ TPOM3BOJAUTCS  OOMEH
nHpopmanmeir  mexagy  SCADA-
y3JaMH.
4. UurtepBam  BpeMeHH, uepe3
KOTOpBIK mpekpamaeTr padory iFIX
MpU OTCYTCTBHH 3al[UTHOTO KIIIOYa,
BCTAaBJICHHOTO B HapauleJbHBIH HOPT
KOMIIBIOTEPA.

Kakue 610k1 Ha3bIBAIOTCA HEPBUUHBIMU? 1. broku, KoTOpble MBI NOCTaBHJIH B
HAYaJo Menoyex.

2. bioku, coBepUIalOUIME AaHAJIOIO-
nudpoBoe npeodpasoBaHUe.
3. bioku, umerone 0oJjiee BBICOKUM

8 [PHOPHTET.

4. bnoku, OIpeJECNeHHBIX THIIOB,
KOTOpble onpamuBaioT Tadmuny DIT
C 3aJaHHOM NEPUOJIMYHOCTBIO, U C
KOTOPBIX HA4YMHAETCS pacuer
IEMOYeK.

[Ipeanonoxkxum 7  pasaMBOYHBIX  TexHojormdeckux JjuHuil | 1. A-D

koHTponupytorcs SCADA  cucremoii  iFIX. Kaxmoit rpymme | 2. AD

g | mpucBoeHa obnacth curHanmzanuu OykBod or A nmo G. Kakas | 3. ABCD

00J1acTh 10JKHA OBITH IPUCBOEHA CUCTEMHOMY NpHuHTepy, uTob Ha | 4. ABCDEFG

HEM BBOIWINCH COOOIIEHWS CUTHAJIW3AIMKA 1O JIMHUAM ¢ 1 1o 4

BKJIFOUUTENBHO?

Ecnm ypoBeHs npuopureTa curHanusanuu 6ioka M, To Ha y3nmel ¢ | 1. L

10 | KaKMM YpOBHEM mMpHOpHTETa Oymyt mocTynatb aBapuiiHbie | 2. M
3.HM
4. LM




Ecnu ypoBens mpuoputera curHanmzanuu ysia L, To ¢ 6mokoB ¢ | 1. L
1] | kaKMM ypOBHeM mpHOpHTETa Oymyt mocTynatb aBapuiiHbie | 2. M
coo01eHusn? 3. LM
4. LMH
Ecnu 6mokam B 6aze iFIX Ha yuacTke BhIenaunBaHus nprcBoeHa | 1. A
obmacth cekperoctd B, a na yuactke Bbmapku C, To uToOHI | 2. B
12 | mmxeHep MOr MeHATh 3Ha4deHHs B 0Oase u mo ydactky | 3. BC
BBHIILENIAYMBAHMSI W 10 Yy4YacTKy BBIMApKHd Kakasg obOnacts | 4. ABC
CEKPETHOCTH JIOJDKHA OBITh IPUCBOCHA €r0 YIETHOH 3amicu’?
Kax B 6a3e iFIX o0o3nauaercs 6ok On-Off Control? 1.BB
13 2.BL
3.00
4.00C
Ilocne xakoro O10ka B Lemodke OJOKOB 0ObIHO cTaButcs Ojok | 1. Al
14 o610k On-Off Control? 2. AO
3. DI
4.DO
B kakom nuamazoHe B KOHTpOJUIepe HaXoAWTcs BenwuwHa, | 1. 0-255
{5 | cuMTaHHas ¢ MOJyJs aHAIOrOBOrO BBOJA C 10-pazpsaouemm AL, | 2. 0-1023
€CJIM Ha BXOJI PACCUUTAH Ha CTAaHAAPTHBIN curHai 4-20MA? 3. 0-20mA
4.4-20mA
Uemy paBHa OTHOCHTENBHAs MOTPEIIHOCTh muckpermzamuu 8- | 1. +(0.5%1/255)*100%
paspsagnoro ALIT? 2. £(0.5*1/511)*100%
16 3. £(0.5*¥1/1023)*10V
4. +(0.5*%1/255)*16mAV
Hana mporpamma g [UUIK wa s3pike LD, peammsyromas | 1.0,5¢
MYJIBTUBAOPATOD. 2.1c
. . . 3.2¢
92 FBI_Z_& 4.4 ¢
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Hana nporpamma ans IUVIK na s3pike LD n BpemeHHas nuarpamma
I Bxoga il.
: IRCH R
Ii1 I FEI_4 5
] TOF _ 1
1.
.
19 oa 2.
IN Q 40—
. . 3.
w#is[=——FT ET [—
4. Ll [ ]
Kaxas BpemenHas nuarpamma Juid Bbixoza o4 BepHa?
Hana nporpamma juist [IJIK nHa s3pike LD. 1.0,1,1 wmm 1,1,0
2.1,0,1 wmm 1,0,0
i i '3 o8 3.0,0,1 wmm0,1,0
| | | | | /] P D >0
|| _ || _ 1/ 9, 4.1,1,0 wm 1,0,1
i1 iz i3
20 || | /] ||
I ) Ia""f [ i I
[Ipu kakux 3HaueHnsx il,i2,i3 Ha BeIxome o6 Oymer 17
BapuanT Ne 3
Ne
Bomnpoc BapuanThl oTBeTa
n/n
1 2 3
Mana mporpamma s IUIK ©Ha s3eike FBD u BpemenHas i1
nuarpamma 11 Bxona il.
IRCHE
FEI_12_1(13
R_TRI
1 mll |
1 © o M— LK @ —=miz- - '
. mll |
2.
mll |
Kaxas BpeMeHHas nuarpamma Juist Berxoaa ml2 BepHa? 3.
mll |
4 [ te | ||

Hana mnporpamma ana IIJIK nHa s3eike FBD u BpemenHnas | i1

Jquarpamma Juist BXoqoB il u i2.

FEI_13_1017
RS | e | | | |
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Kaxkas BpeMenHas quarpamma juist Beixona ml3 BepHa? ' ’—




Hana mnporpamma ana IIJIK na s3eike FBD u Bpemennas
Juarpamma Juist BXojoB il u i2.

FBI_14_1(12
SR
i1 [=—— &1 o1 —=m14
iz2[=—— R

Kaxkas BpeMeHHas quarpamMma Jutst Beixoma m14 BepHa? 3.
[
4, | | | ]
Hana mporpamma mnsa [IJIK na s3eike FBD u BpemenHas z
quarpamMma Juis BXoJoB intl u int2. ) 4,—,7 1
intl 0
2
ABACAY 1
GE_INT int2 0
1[z=—— EN ENO {—
int1 [-=— =16
intz [=— | e | | | |
Kaxas BpemenHas nuarpamma Juis Bbixosa x16 BepHa? 1 x16
2 X16
3 xl6
4 X16
Hana nporpamma i I1JIK nHa a3eike FBD. 1. drl7
———=-0.9-r17+0.1-x17
A301) AZ2(2) 14033 ’
MUL_REAL MUL_REAL " [ abD_REAL : 2. dr17
g1 [=— EN ENO EN ENO EN ENO |— - - = 09 . r17 + 01 X17
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. 3. dx17
: : : ———=0.9-r17+0.1-x17
Kakxomy ypaBHEHHIO COOTBETCTBYET IIporpamMma? dt
4,
ri7,,=09-r17, +0.1-x17,
JHana nmporpamma 1 [IK Ha a3sike FBD. 1.3u2
2.17u3
24017 22027 3.3u17
LIv_INT MOD_IMT 4.2u3
intt [C=—of | ets int —[33=';1_.r18
int2 [=— int2 [=— :

Ecnu int1=20 u int2=3, To uemy paBHbI X18 1 y18?




Hana nporpamma 1 IIK Ha a3sike FBD. 1. dv20
D _ 00 y20+0.1-x17
EETED | a4z AE(3) dt
WUL_REAL MUL_REAL SUB_REAL 2.
EH ENO EN ENO EM EHO
01 PT— — M:O.Q-y20+0.1-x17
T f—] —‘ -3/201:>_— —‘ dt
3 y20,,=-0.9-y20, +0.1-x17,
7 FBI_4.2(4) 4
[ reeRaTaRT ©y20= j(o.g- y20+0.1-x17) - dt
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CoOE—— HALT | - e e
x ¥tz
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Kakoii popmyre cooTBeTcTBYET MporpamMma?
Hana nporpamma st [IJIK nHa s3sike LD i1 |—‘
i1 iz o
1 |/ I 2 [
| ] 141 ] .y
o1 | e | | |
8 | : o 1ot [ L
Y BpEMEHHAas quarpaMma Jjis BXoAoB 11 u 12. o [
2.
Kaxas BpemenHas nuarpamma Juid Bbixona ol BepHa? 3 ol -
ol
4, || | | |
Kaxoit Tumm Mmomynet BBosma-BeiBoa o3HavaeT agpec D11:10017 | 1.JluckperHoro BBoja
g | MPY HCTIONBL30BAHNH IPOTOKONIA Modbus? 2. JIUCKpEeTHOTO BBIBOJIA
3. AHaI0roBOro BBEIBOJA
4. AHaJIoroBoro BBojia
Kakoit Tun Mopyneil BBoAa-BeiBOJa  oO3HauvaeT aznpec | 1. JluckperHoro BBoja
10 AL64:30099 nipu ucrons3oBanuu mpoTtokona Modbus? 2. JIUCKpEeTHOTO BHIBOJIA
3. AHaI0roBOro BBEIBOJA
4. AHaJIoroBOro BBOJa
Kaxue ocHoBHBIE hyHKITMY BBITIONHSET 010K AA B iFIX? 1. BBox aHajJoroBoro 3Ha4YeHUA C
MOJTyJIsS aHAJIOTOBOI'0 BBOJA U Iepejaya
AHAIIOTOBOTO 3HAYEHUS CIEAYIONIeMY
OJIOKY.
2. BBox aHamoroBoro 3HAUYEHUS C
MOTYJIS aHaJIOTOBOI'0 BBOJIa u
11 CUTHAJIU3aLH npu MIPEBBILICHUN
3aJIaHHBIX TPAHUIL.
3. BBox aHaiOroBOro 3HAYEHHSA C
MOJTyJIsS aHAJIOTOBOTO BBOJA U Tepesada
AHAJIOTOBOr0 3HAYEHUS Ha aHAJOIOBBIH
BBIBOJIL.
4. OcyliecTBICHHE ABYXIIO3ULIMOHHOTO
PEryJIUPOBaHUSL.
C nomorpo kakoro Omoka iFIX MoxkHO cumrarh 3HaueHue c¢ | 1. DI
12 MOYJISl AUCKPETHOT'O BEIBOAA? 2.DO
3. Al
4, AO
[Ipotokon TCP sBisieTcst IPOTOKOJIOM 1. YpoBHS npunoxeHun
13 2. TpancmopTHOTO YpOBHS

3. YPOBHS CETEBOTO IOCTYIIA
4. ®U3NYECKOr0 YPOBHSI




Tun pazsema RJ-45 ncnons3yercst aiis 1. Buroii mapst
14 2. KOaKCHAIILHOT'O Kabes
3. ONTOBOJIOKHA
4. DNIEeKTPUYECKUX COCAMHEHHUN
VYxkaxure 3Hadenue Integer Answer mpum  Integer A=30 | 1.32
Integer_B=2 u ucnonp3oBaHuM CISAYIONIETO (PYHKIMOHAILHOTO | 2. 28
Omoka 3.60
15 ADD_INT 4.15
Integer_A[=——m— —D:—In'teger_ﬁ;'nswer
Integer_B[=——m :
Vxaxure 3Hauenue Integer Answer mpu Integer_A=30 | 1. 32
Integer_B=2 u ucnons30BaHUM CIEAYIOMETr0 QYHKIHOHATBHOTO | 2. 28
Onoka o 3.60
16 SUB_INT 4.15
Inte ger_a [——-"J —{}Integm_.ﬂx;'mmer
Integer_B [Co— '
B kakom pamamazoHe B KOHTpoiUlepe HaxoawuTcs BenmmuuHa, | 1. 0-255
17 | CMTaHHAA C MOJYIIA AHAJIOrOBOTO BBOJA C 10-paspsagaeim AL, | 2. 0-1023
€CJIM Ha BXOJI PACCUMTAH HA CTaHAAPTHBIN curHai 4-20MA? 3. 0-20mA
4. 4-20mA
Yemy paBHa OTHOCHTENIbHAs MOTPEUIHOCTh auckperusanuu 8- | 1.4(0.5*1/255)*100%
paspsaaoro AILIT? 2. £(0.5*1/511)*100%
18 3. £(0.5*¥1/1023)*10V
4. £(0.5*%1/255)*16mAV
Hana mnporpamma mns [IJIK wHa s3eike LD, peammsyromas | 1.0,5c¢
MYJIBTHBHOPATOP. 2.1c
. . . 3.2c¢
a2 FBI_Z_5 4.4c¢
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6.3. Onucanue nMoka3areJieil 1 KpUTEpHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IIKAaJI OICHUBAHHUA

6.3.1. Kpurepun oueHOK NpoMe;KyTOUHOH aTTecTanuu (Mud¢epeHIIIPOBAHHOIO 32a4€Ta)

Onenka

IloporoBsiii ypoBeHb YrayoseHHbIi IIpoaBunHyTHIH
«2» OCBOCHHUS YPOBEHb OCBOCHUS YPOBEHb OCBOEHHUS
(Hey10BJICTBOPUTE/ILHO) «3» «4» «5»
(Y10BJ1€TBOPUTEJIHHO) (xopo1uo) (0TJIMYHO)

ITocemenne mernee 50 %
JIEKIIUOHHBIX U
NPAKTUYECKUX 3aHITHH

ITocemenue e meunee 70
% JIEKIITMOHHBIX U
MPAKTHYECKUX 3aHATHH

ITocewenue He MeHee
75 % neKIUOHHBIX U
MPAKTUICCKUX 3aHATHH

ITocewenue He MeHee
85 % jeKIMOHHBIX U
NPAKTHYECKUX 3aHITHI

CTyneHT He 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, JI0ImycKaeT
CYIIIECTBEHHBIE OIIMOKA B

CTyneHT MOBEPXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
JMCIHTUINHBL, TOITyCKaeT

CTyneHT XOpoIIo 3HaeT

Marepua, 'paMOTHO

IO CYILECTBY H3JIaraet
€ro, I0IyCcKas

CTyIeHT B MMOJTHOM
00BéMe 3HACT MaTepHaIT
TPaMOTHO | TIO
CYIIECTBY U3Jaraer ero,
HE JIoImycKast

9

HEKOTOPBIE HETOYHOCTH B CYILIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
BOIpOC OTBETE Ha BOIPOC. HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer nHaxoautb WHuorna naxoaur YBEpPEHHO HAXOIUT Besommboyno HaxoguT
peteHust O0JILIIMHCTBA penieHus, pelieHus, penieHus,
MIPeTyCMOTPEHHBIX MpelyCMOTPEHHbBIE peyCMOTPEHHBIE MpeyCMOTPEHHBIE
MPOTPaMMOii 00yUIeHUS MPOTrpaMMoii 00y4eHus IporpaMMoin 00ydeHHsI porpaMMmoit
3aJlaHul 3alaHUN 3alaHuN o0y4eHus 3a1aHuit
BonpmmHCcTBO [IpenycmoTpennble [IpenycMoTpeHHbIe [IpenycmoTpennbie
MIPEyCMOTPEHHBIX IpOrpaMMoi 00y4eHust MIpOrpaMMoii 00ydIeHus IporpaMMoin 00y4eHHs

porpaMMoi 00ydeHus
3aJlaHUU HE BBIIIOJIHEHO

3aJIaHUs BBIITOTHEHBI
YIOBJIETBOPUTEIHHO

3alaHus YCIICIIHO
BBITIOJTHCHBI

3alaHrd YCIICIIHO
BBITIOJTHCHBI

Hpumepna;l WKaila OoueHUu6anuA 3HAHUIL 8 MECM O8Ol ¢0p.M€.’

Koan4yecTBO NpaBHWIbHBIX 0TBETOB, % Ouenka
0-49 HeynornerBopurenbHO
50-65 Y 10BIIETBOPHUTENEHO
66-85 Xopomro
86-100 OTnu4HO

7. YYEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITIEYEHUE
JUCHMUIIIAHBI

7.1. Pekomenayemas aureparypa
7.1.1. OcHoBHas JIMTEpaTypa
1. Hecrepos, K.E. IIporpammupoBanue MpOMBINIIEHHBIX KOHTPOJUIEPOB: y4uel.-MeTo. mocobdue /

K.E. Hecrepos, A.M. 3103eB.— ExarepunOypr : M3a-Bo Ypai. yu-ta, 2019.— 96 c.

2. Ceprees, A. U. C32 IIporpammupoBaHHE KOHTPOJUIEPOB CHCTEM aBTOMATH3AIMU: y4eOHOE
nocodbue / A. . Ceprees, A. M. Uepnoycosa, A. C. Pycsae; Openbyprckuii roc. yH-T. — OpeHOypr:
ory,2016.-125c.

3. Makcumos, H.B. Apxutektypa O9BM 1 BBIUHCIAUTENBHBIX CUCTEM. YUeOHUK. 5-¢ u3., nepepao.
u gon. / MakcumoB H.B., Ilapteika T.JI., Tlomos U.U. // M.:. ®OPYM: UHOPA-M, 2017. — 511 c.
http://znanium.com/catalog/product/814513

4. NUBanos B. H. [IporpammupoBanue norudeckux kontposiepos. M3narenscTtBo: COJIOH-IIpecc,
2021. - 356 c.

5. 1. Kypoys, T. Pocc «Komnwtotepubie cetu. HacTonmbpHass KHUTa CUCTEMHOTO aMHHHUCTpaTopaNe
(2016) . — Okemo, 2016. — 912 c.


http://znanium.com/catalog/product/814513
https://www.ozon.ru/context/detail/id/139640014/
https://www.ozon.ru/context/detail/id/139640014/

6. CepreeB A.H. OCHOBBI JTOKaJIbHBIX KOMITBIOTEPHBIX ceTel. YdyeObHoe mocodue. — Jlann, 2016. —
184c.

7.1.2. lonoJiHUTE/ILHAS JIUTEPATypa

1. Apxurexktypa DBM wu BorunciaurenbHble cuctembl: yueOHuk / B.B. Crenuna. — M.: KYPC:
NHOPA-M, 2018. — 384 c.

http://znanium.com/bookread2.php?book=942816

2. UHCAT «MasterSCADA PykoBojcTBo nonb3oBatens Bepcus 3.X», Mocksa 2017 ., 574 cTp.

3. TperbsxoB A., IMuenmnueB A.H. wu np. WHTerpupoBaHHBIE CHUCTEMbI MPOSKTUPOBAHHUA U
ynpasienus: SCADA-cuctemsr: yuebHoe mocodbue — Tamo60B, 2015. — 160 c.

4. ConpmaroB C. MHWurerpaums SCADA-cucteM © CHCTEM YIOpaBJICHUS MNpeANpuitueMm //
CoBpeMeHHbIe TexHOJoTUH aBToMatu3auu. — 2016. — 1.64, Nel. — ¢.90-95.

5. Hurepner-ucrounuk: old.automation-drives.ru/as/products/ — noxymenramuss mno LOGO!,
SIMATIC S7 200, 300, 400 u ap.

6. MHTepHET-UCTOUHMK: WWwWw.cta.ru— >KypHal «COBpEeMEHHBIE TEXHOJOTHH aBTOMATH3AIIUI
(«CTA»)

1. WNHTEepHET-UCTOYHUK: www.mitsubishi-automation.ru— MUKpOKOHTpoJUIepplALPHA,
komnakTHble [UIK cepunFXu monynsusie IIVIKSystemQ

8. MuTepHeT-ucTouHnK: www.moeller.ru— nporpammupyemsie peneEasy

9. nTepHeT-UCTOYHUK:

10. HWurepuer-uctounuk: www.schneider-electric.ru— wunTemiekryansusie peneZelioLogic—
SR2/SR3,Twido

7.1.3. YueOHo-MeTOAMYeCKOE o0ecneyeHne

1. I'azueBa P.T., SfAaraposa /1.b., HurmatoB A.M., O30108 3.0. Mactep SCADA, yuebHoe nocobue
JUTst CTyIeHTOB crienuainbHocTy 5311000- ABToOMaTH3alMs U yIIPaBIeHUE TEXHOJIOTHYECKUX TIPOIIECCOB U
pou3BOACTB. TalIKeHTCKUH MHCTUTYT MHXEHEPOB MPPHUTAllMM U MEXaHHW3allMM CEeJIbCKOTO XO3siCTBa,
2020. - 105 c.

2. Meronuyeckue yka3aHus JJIs cCaMOCTOSTENbHOIM paboThl no nucuuiinbae «lIporpammupoBanue
KOHTpoJIIepoB» http://ior.spmi.ru/.

7.2. Ba3bl JaHHBIX, 3JIeKTPOHHO-0M0JIHOTEYHbIE CHCTeMbl, HHPOPMAILMOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. «Axagemuueckuii kabuueT»: http://www.netcabinet.ru

2. bubnmnoreka ['ymep — rymanurtapssie Hayku: http://www.gumer.info

3. EBpomneiickas nudponas 6ubamnorexa Europeana: http://www.europeana.eu/portal

4. UndopmanimoHHO-N3/1aTENbCKUI LIEHTP 10 T€0JIOTUH U HEAPOI0Ib30BaHHI0 MUHKCTEpPCTBA
IPUPOAHBIX pecypcoB u 3kosiorun Poccniickoit @enepannn OO0 «"EONHPOPMMAPK»:
http://www.geoinform.ru

5. MudopmarnmonHo-aHanuTHueckuii ieHTp «Munepam»: http://www.mineral.ru/

6. Korcynprantllinroc: cripaBo4HO-TIOMCKOBas ccTeMa: www.consultant.ru

7. Muposas udponas oudanoreka: http://wdl.org/ru

8. Hayunast snexktponHas 6ubmmoreka «Scopus»: https://www.scopus.com

9. Hayunas snexrponHas 6ubmmoreka ScienceDirect: http://www.sciencedirect.com

10. Hayunas snextponHas 6ubianoreka «eLIBRARY»: https://elibrary.ru

11. Hayuyno-texuuueckas 6ubnnoreka SciTechLibrary: http://www.sciteclibrary.ru

12. ITouckosbie cuctemul: Yandex, Rambler, Yahoo u ap.

13. Ilopran «I'ymanutapHoe obpazoBanuex: http://www.humanities.edu.ru

14. Cucrema 'APAHT: 351eKTpOHHBIN NEPUOINYECKAN CIIPABOYHUK: WWW.garant.ru

15. ®enepanbHoe xpanunuile «EnuHas komtekus 1udpoBbIX 00pa30BaTENbHBIX PECYPCOBY:
http://school-collection.edu.ru

16. ®enepanbublit mopran «Poccuiickoe obpazoBanuex: http://www.edu.ru

17. Dnextponnas 6ubimoteka Poccuiickoit ['ocynapctennoit bubnanorexu (PI'B):
http://elibrary.rsl.ru

18. DnexkTponHas 6ubimoTeka yaueOHUKOB: http://studentam.net


http://znanium.com/bookread2.php?book=942816
http://ior.spmi.ru/

19. DnexktponHas 6ubimoTeyHas cuctema «HarmoHanbHbIN TUPPOBOH pecypc «PyKOoHT»»:
http://rucont.ru/

20. DeKTpOHHO-ONOJIMOTEYHASI CHCTEMA M3/IaTeNIbCKOTO IeHTpa «JIaHby:
https://e.lanbook.com/books

21. DnexrponHo-6udnuoreunas cucrema «95C FOPAUT»: www.biblio-online.ru

22. « DHIMKIIONE UMY U ciioBapu»: http://enc-dic.com

23. DnekTpoHHO-O0nbaMoTeunas cucrema IPRbooks [Dnexrponnsiii pecypc]. URL:
http://www.iprbookshop.ru/

24. NudopmarmonHast cucrema «ExnHOe OKHO A0CTyNa K 00pa3oBaTeIbHBIM pecypcamy
[DnexTponnsiit pecypc]. URL: http://window.edu.ru/

25. UudopmManmonHas cucteMa-peno3uTopuii mporpaMMuoro ooecnedenus Python (PyPI)
[Dnextponnslii pecypc]. URL: https://pypi.org/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

8.1. MaTepuajibHO-TEXHUYECKOE OCHAIIleHHE Ay TUTOPUI

Crienan3upoBaHHbIE ayIUTOPHH, UCIIOIb3yEeMbIE IIPH MPOBEICHUN 3aHATHH JIEKIIMOHHOTO TUTIA U
1abopaTOpHBIX 3aHATUH, OCHALICHBl MYJIbTUMEIUHHBIMU MPOEKTOPAMU W KOMILIEKTOM anmaparyphl,
MO3BOJISIONICH JIEMOHCTPUPOBATh TEKCTOBBIE U rpaduyeckre MaTepHuaibl, MUJIOTHBIMH YCTAaHOBKAMH U
COBPEMEHHBIM IPOTPAMMHBIM OOECIeUeHHUEM, TMPUMEHSEMbIM TMPU MOJEIMPOBAHUH IPOILIECCOB
He(Tera3oBoro MpoOU3BO/ICTBA.

B ydyeOHOM mporecce HCMONb3yeTCss KOMILIEKT JEMOHCTPALMOHHBIX CTEHJIOBBIX MAaTEpUajOB IO
TeMaM Kypca.

8.1.1. Ayautopuu Ajs NpoBeeHNs JeKIIUOHHBIX 3aHATHI

128 nocaoounvix mecm

OcnameHHOCTh: CTOJI MMCBbMEHHBIN — 65 INIT., CTYJ ayAUTOPHBIN — 128 mT., Kpecao ayJuTOPHOE —
1 wr., TpubyHa — 1 wr., TpuOyHa HacTonbHasg — | 1WIT., JOoCKa HacTeHHast — 2 wT., komnbiotep 400G1,
N9ES8ES — 1 mwt., monutop PROLITE TF1734MC-B1X — 1 mr., skpan SCM-4308 — 1 wT., npoekTop
XEED WUX6010 — 1 mT., cucrema akyctudeckas Sound SM52T-WH — 8 mr., mutakat — 9 mir.

[lepeuens DUIIEH3MOHHOTO MporpaMMHOro obOecmedenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, Microsoft Open License, AHTHBHUPYCHOE MPOrpaMMHOE
obecneuenne Kaspersky Endpoint Security, 7-zip (cBoGomno pacmpoctpansemoe I[10), Foxit Reader
(cBobomHO pacmpoctpansiemoe [10), SeaMonkey (cBobomuno pacmpoctpansemoe I[10), Chromium
(cBoGoaHO pacmpoctpansemoe I10), Java Runtime Environment (cBoGoaHo pacmpoctpansemoe I10),
doPDF (cBobomno pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGoano
pacnpoctpansiemoe I10), Inkscape (cBobomno pacmpoctpansiemoe I10), XnView (cBoOOIHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe [10), FAR Manager
(cBo6oaHO pacnpoctpansemoe 110).

60 nocadounwvlx mecm

Cron nmucbMeHHbIN — 31 1wT., cTyn ayauTopHblit — 60 mT., Kpecno ayauropHoe — 1 mrt., TpuOyHa
HacToyibHas — | mIT., JOcKa HamoybHas MoOuiabHast — 1 mT., HOyTOyk 90NBOAO2-VQ1400 — 1 miT.,
npoektop XEED WUX450ST — 1 mt., 3xpan SCV-16904 Champion — 1 mr., migakat — 5 mrT.

[lepeuenp nMIIEH3MOHHOTO NporpamMMHoro obOecmneudenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, AHTuBHpycHOe mporpammHoe obOecrneueHne Kaspersky
Endpoint  Security, 7-zip (cBobGomuHo pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacupoctpansiemoe [10), SeaMonkey (cBobGomuo pacmnpoctpansemoe [I0), Chromium (cBoGOIHO
pacmipoctpansemoe [10), Java Runtime Environment (cBobomno pacnpoctpansemoe I[10), doPDF
(cBo6oaHO pacnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsemoe
I10), Inkscape (cBobGoaHO pacmpoctpansemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite
Codec Pack (cBoboano pacmpoctpansemoe I10), FAR Manager (cBo6onHo pactipoctpansemoe [10)

8.1.2. Aynuropuu 1Jisl IpoBe/ieHus] JIa00PATOPHBIX 3AHATHH

16 nocadounvix mecm


http://enc-dic.com/
http://www.iprbookshop.ru/
http://window.edu.ru/

Crton muceMeHHbIN — 17 mT., CTYN ayauTOpHBIA — 17 mT., Kpecno ayautopHoe — 1 mT., TpuOyHa
HacTodbHas — 1 mT., JOCKa HAcTeHHAas — 1 mIT., akaT — 6 T,

[lepexatnas mynbTUMeauiiHas yctaHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbius nmpoBoxnas Genius Laser; mpoektop DLP Texas Instruments VLT
XD600LP; crolika nepenBrkHAs METALTHYECKAass MHOTOSIPYCHAs).

[lepeyeHp JUIEH3MOHHOTO MporpamMmHoro obGecmnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mnporpammuoe obOecrieuenue Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBoboano pacmpoctpansiemoe [10),
Sea Monkey (cBob6oano pacrpoctpansemoe [10), Chromium (cBobomHo pactpoctpansemoe [10), Java 8
Runtime Environment (cBo6onuo pacnpoctpansemoe I10), do PDF (cBo6oaHo pacnpocrtpansemoe 110),
GNU Image Manipulation Program (cBoGoano pacnpoctpansiemoe I10O), Inkscape (cBoGomHO
pacnpoctpansiemoe 110), Xn View (cBoboaHo pacnpoctpansemoe I110), K-Lite Codec Pack (cBoGomno
pactpoctpansemoe [10), FAR Manager (cBobomHo pacmpoctpansemoe I10), CobomHo
pacrpocTpaHsiemMoe mporpamMmHoe obecriedenne Python.

Jlaboparopusiii ctenn «CpeactBa aBromaruszauuu U yrpasieHus «CAY-MAKCy» — 1 wr., cteHa
«Festo» — 2 1T., KOMIUIEKT 000py/I0BaHuUs JIaDOPATOPHOTO AJIsi U3yYEHUS] aBTOMATU3UPOBAHHBIX CUCTEM
TEXHOJIOTUYECKHX IMPOLEecCOB — | IIT., KOMIUIEKC MCCIEA0BATEIHCKOTO 000pyA0BaHUs ISl KOHTPOJIA U
IAArHOCTUKA 00BekTOB — 1 mr., koMiuiekTel Festo Didactic: FP1110 «beckoHTaKkTHBIE DATYHUKU
nonoxxkenus», FP 1120 «beckoHTakTHble AaTtynku mnepememieHus». Crennsl: «TepmosnexTpuueckue
TepMonpeoOpazoBaTenny, «TeH3oMeTpudeckne mpeoOpa3oBaTeNu sl U3MEPeHHs Macchly, «3Mepenne
pacxoja MeToJIOM MePEeMEHHOr0 nepenaaa AaBieHus», «MyIbTUMETPhI Ta00PaTOPHBIE.

Jlaboparopuy  OCHAIIEHBI  CHEIUAIM3UPOBAHHBIM  000pYJOBaHUWEM, HEOOXOAMUMBIMU IS
BBHITIOJTHEHUST J1a00OpaTOPHBIX PabOT MO AUCHUIUIMHE «ABTOMATU3UPOBAHHBIE CHCTEMBI YIIPaBICHUS
TEXHOJIOTHIECKUMHU Tporieccamul B HeprenepepaboTke». OO0opyaoBaHue U MPUOOPHI: CTEH] YUeOHBIH 110
MIPOrPaMMHUPYEMBIM JIOTHYECKUM KOHTposuiepaMm — 8 mrt. KoMmmnbroTepHas TeXHUKa: cucTeMHbIi 6110k HP
Compag 6000 Pro MT— 9 mr. (Bo3moxHOCTH noctyna K cetn «UHTepHer»); mommtop KK HP
LA2205wgT — 9 mr. B ydueGHOM mpoliecce UCHOMB3YETCs] KOMILIEKT JEMOHCTPAIIMOHHBIX CTEHOBBIX
MatepuasioB 1o  mpeaMeTy  OCHOBBI ~ aBTOMAaTH3aIllMM  TEXHOJOTHYECKHUX  IPOIECCOB B
HedTerazonepepadoTKe.

16 nocaoounvix mecm

J11s 1abopaTOpHBIX 3aHITUN PEKOMEH]IYETCS UCIOIb30BaTh CIEIUAIN3UPOBAHHBIA KOMIBIOTEPHBIN
kiace SchneiderElectric, ocHamménHbIi COBpeMEHHON KOMIIBIOTEPHON TEXHUKOM Ha 0a3e MpoIeccopos i5
u Bble. MynpTUMenuitHbI npoektop — 1 1wT.,, crom — 9 mr., cryn — 17, creHn y4eOHO-
JeMOHCTPAIIMOHHBIA IO MPOIIECC-TeXHUKE Ha 0a3e KOMIAKT-CTaHIMH KOMIUIeKTanus 1 — 1 mr., cTeHnq
y4e0HO-IeMOHCTPAIIMOHHBIN MO MPOIlecC-TEXHUKE Ha 0a3e KOMMAKT-CTaHIIMM KOMIUIeKTanus 2 — 1 mr.,
crcTeMa YIpaBleHHUs] B3PHIBOOE30MACHOCTHIO aBTOMATU3WPOBAaHHBIM KOHBEHEPHBIM TPAHCIIOPTOM H
MOTPY30YHO-PA3TPy30YHBIMU MamuHaMu — 1 mT., kommbiotep LenovoDesktopTCM900 — 13 miT.
(Bo3mMoOxkHOCTh Joctyna Kk cetu «MHrepHer»), MoHuTOp LenovoThinkVision 21.5” E2223s 1920x1080
LED- 13 mr.,, pabouee MecTo aBTomMarm3upoBaHHoe — 1 mr. Hcmomb3yemoe o0OpyaoBaHHE H
nporpaMMuble cpeactBa: 23 Konrpominepslt Modicon TSX Quantum, Modicon TSX Premium, Modicon
TSX M340 u wuHCTpyMeHTanbHas cuctema mnporpammupoBanus Unity, pabotaromas Ha IBM-
COBMECTHMOM KOMIIBIOTEPE MOJI yNpaBieHHEM omnepaunoHHON cucteMbl MS Windows, nmporpammHbIit
UMHUTaTOp KOHTposuiepa. I'paduyeckue cencopHsle TepMuHaibl Magelis, ”HCTpyMeHTaJIbHas cHcTEMa
VijeoDesigner. Kontpomneps! ZelioLogic 2, uHCTpyMeHTalnbHasi cucTemMa nporpammupoBanus ZelioSoft,
I1O ZelioAlarm. KonTtpomnnepsl Twido u MHCTpyMeHTanbHas cucteMa nporpammupoBanust TwidoSuite,
paboraromias Ha IBM-coBmecTumom kommbroTepe o yrnpasieaueM MS Windows. Cets Ethernet.

8.2. llomemeHns 11 CAMOCTOSITEIbHOI PadoThI

1. OcHalieHHOCTh MOMEIICHUS JIsi CaMOCTOSATEIbHOM paboThl: 13 mocamgounbix mecT. Ctyn — 25
IIT., CTOJI — 2 IIT., CTOJI KOMIBIOTEpHBIN — 13 mIT., mKkad — 2 mr., J0CKa ayauTOpHas MapkepHas — | mT.,
APM yue6noe T1K (MonuTop + cucremusiii 0710k) — 14 mt. loctyn k cetu « HTEpHET», B JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBHYIO Cpey Y HUBEPCUTETA.



[lepedyeHr nUIEH3MOHHOTO mMporpaMMHoro obecredeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTtuBupycHOoe mporpammHoe obOecrieuenue: Kaspersky
Endpoint  Security, 7-zip (cBobGomno pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHOo pacmpoctpansemoe I[10), SeaMonkey (cBOOOIHO
pacrpoctpansiemoe I10), Chromium (cBoboano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobGomHo pacmpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansemoe I10), GNU Image
Manipulation Program (cBo6omno pacmnpoctpansemoe [10), Inkscape (cBOOOIHO pacrpocTpaHsIeMoe
I10), XnView (cBobomgHOo pacmpoctpansemoe I110), K-Lite Codec Pack (cBobGomHo pacmpoctpansemoe
I10), FAR Manager (cBob6omno pacnpoctpansemoe I10), CBoOoaHO pacmpocTpaHsieMoe MPOrPaMMHOE
obecnieyenue Python.

2. OcHameHHOCTh MMOMEIIEHUS IJII CaMOCTOSATEIbHOM paboThl: 17 mocamoyHbix Mmect. Jlocka s
nuchbmMa Mapkepom — 1 mT., paboune MecTa cTyaeHTOB, obopyamoBanublie IIK ¢ nmoctymom B ceTh
VYHuBepcurera — 17 mr., MyabTUMeIuiHbIN TipoekTop — 1 mT., APM npenomaBatenst Ayt paboThl €
MyJbTUMeANa — 1 WT. (CUCTEMHBIN 0JIOK, MOHUTOPBI — 2 1IT.), cToa — 18 mr., cryn — 18 mr. Hoctyn k
cetu «MIHTEpHETY, B AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCUTETA.

[lepeyeHp NHMIIEH3MOHHOTO mporpamMMHOro obecmeuyenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe mnporpammHoe obecriedenue: Kaspersky
Endpoint  Security, 7-zip (cBoOomHO pacnpoctpansiemoe [10), Foxit Reader (cBoOomHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHo pacmpoctpansemoe [10), SeaMonkey (cBOOGOIHO
pacnpoctpansiemoe I10), Chromium (cBoGomno pacmpoctpansiemoe I10), Java Runtime Environment
(cBobonmno pacnpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansiemoe I10), GNU Image
Manipulation Program (cBoGomuo pacrpoctpansiemoe I[10), Inkscape (cBoOomHO pacmpocTpaHsieMoe
I10), XnView (cBobogno pacnpoctpansiemoe I[10), K-Lite Codec Pack (cBoGomHo pacmpocTpansemoe
I10), FAR Manager (cBob6oaHO pacnpoctpansemoe [10).

3. OcHalIeHHOCTh TOMEIIEHUs IS CaMOCTOsATeNbHOU paboTel: 16 mocamounsix MecT. CTon
KOMITBIOTEPHBIN JUIsl CTYAEHTOB (THUIl 4) - 3 IIT., CTOJ KOMIBIOTEPHBIN A CTyAEHTOB (TUl 6) - 2 mT.,
CTOJI KOMITBIOTEPHBIN JIJIs1 CTYAEHTOB (Tum 7) - 1 mT., Kpecno mpenoaaBarens (CeTKa, IBeT YepHbIi) - 17
IIT., JOCKa HarojibHasi MOOWJIbHAs Oenasi MarHuTHo-mapkepHas «Magnetoplan» 1800Mmx1200MMm - 1
mT., MoHOOJOK Lenovo M93Z Intel Q87 - 17 wrr., mnakat - 5 wTt. Joctyn k cetn «HTepHeT», B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[lepeuens DUIIEH3MOHHOTO TporpaMMHoro obOecmeudenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, antuBupyctnoe nporpammaoe obecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBobGomHo pacnpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHo pacmpoctpansemoe [10), SeaMonkey (cBoOOIHO
pacrpoctpansiemoe I10), Chromium (cBoboano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomno pacmpoctpansiemoe I10), doPDF (cBobomno pacnpocrpansemoe I10), GNU Image
Manipulation Program (cBo6omno pacmpoctpansiemoe [10), Inkscape (cBOOOIHO pacmpocTpaHsemMoe
I10), XnView (cBobomgHo pacmpoctpansemoe I10), K-Lite Codec Pack (cBobGomno pacmpoctpansemoe
[10), FAR Manager (cBobomno pacnpoctpansiemoe I10), Cisco Packet Tracer 7.1 (cBoGomgHO
pacnpoctpansiemoe I10), Quantum GIS (cBob6ogHo pacmpoctpansemoe I[10O), Python (cBoGomHO
pacmpoctpansemoe [10), R (cBo6oano pacnpoctpansiemoe I10), Rstudio (cBoboaHO pacmpocTpansiemoe
I10), SMath Studio (cBo6oano pacmpoctpansiemoe [10), GNU Octave (cBOOOAHO pacmpocTpaHsieMoe
I1O), Scilab (cBoGogHo pacnpoctpansemoe [10), CoOogHO pacmpoCTpaHsIeMOe MPOrPaMMHOE
obecnieyenue Python.

4. YutanbHbIE 3aJIbI:

OcHaleHHOCTh: KOMIbIOTEpHOE Kpecino 7875 A2S — 35 mT., cTol KOoMmblOTEepHBIA — 11 mmiT.,
MoHOONOK Lenovo 20 HD - 16 mir., nocka HactenHast Oemas - 1 mr., morurop KK Philips - 1 mr.,
mouutop HP L1530 15tft - 1 mT., ckanep Epson Perf.3490 Photo - 2 mt., cucremnsiii 6ok HP6000 —
2 1IT; cTeIIaXX OTKPBITHIHN - 18 mT., Mukpodon J[-880 ¢ 071c.4. - 2 mT., KHWKHBIN mkad - 15 mT., mapra
- 36 wr., cTyxa - 40 mr.



[lepeuenn JUIEH3UOHHOTO MIPOrpaMMHOTO o0ecrnieueHus: ABTOMaTU3UpPOBAHHAS
uHpopmannoHHo-oudanoteunas cucrema (AUBC); MARK-SQL, Upbuc, nocryn B MuTepHeT; Microsoft
Windows 7 Professional; Microsoft Office 2007 Professional Plus; AHTHUBHpycHOE NporpaMMHOE
obecnieuenue Kaspersky Endpoint Security.

5. YuranbHbIN 3211

Ocnamennoctp: ammapar Xerox W. Centre 5230- 1 mr., ckamep K. Filem - 1 mmr,
KOIIMPOBaJIBHBIN anmnapar - 1 wr., kpeciao — 521AF-1 wr., monutop KK HP22 - 1 wt., Mmonutop KK S.17
- 11 mrr., mpuatep HP L/Jet - 1 mr., cucremnusiit 6ok HP6000 Pro - 1 miT., cucremusiii 6510k Ramec S.
E4300 — 10 mt., ckanep Epson V350 - 5 mt., ckanep Epson 3490 - 5 mit., cron 160x80%72 - 1 mT., cTyn
525 BFHO030 - 12 mr., mkad karamoxHslii - 20 mwr., cryn «Komoba» -22 mrT., cton 80x55%72 - 10 .

6. UnTanbHbIi 3aI:

OcHamennocTh: KHKHBIR 1mKad 1000x3300x400-17 mr., crom, 400x180 Turanmk «Pico» -
1 wit., cTON MUChMEHHBIH ¢ TyMOol — 37 wT., kpecno «Cannes» yepHoe - 42 mT., Kpecno (KpeMoBoe) —
37 wrt., Tenesuzop 3DTV Samsung UESSSOAT - 1 mt., Monutop Benq 24 - 18 mr., nudpooit K-
tpancuBep TAIDEN - 1 mt., mynbt mast npesenranuii R700-1 mt., mono6nok Lenovo 20 HD - 19 mrt.,
ckanep Xerox 7600 - 4mr. IlepeyeHb  JIMIEH3MOHHOTO  MPOTPAMMHOIO  OOECIEUEHUS:
ABTomaTtu3upoBaHHas uHpopMmarmonHo-o6udmmoreunas cucrema (AMBC); MARK-SQL, Upbuc, goctyn
B MUurepner; Microsoft Windows 7 Professional; Microsoft Office 2007 Professional Plus;
AntuBupycHoe nporpammHoe obecnieuenue Kaspersky Endpoint Security.

8.3. IlomemieHus1 AJis1 XpaHEHHUS U NPOPUIAKTHIECKOr0 00CTyKUBAHUS 000PYA0BAHUSA

1. LleHTp HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI U CPEICTB OOyUCHHS:

OCHaIIEHHOCTD: NMEPCOHANIBHBIA KOMIBIOTED - 2 IIT. (J0CTyIm K cetu «HTepHeT»), MOHUTOP - 4 WIT.,
CeTeBOoil HakomurTedb - | IMIT., UCTOYHHK OecriepeOOHOro mMuTaHus - 2 WIT., TEIEBU30pP IJIa3MEHHBIN
Panasonic - 1 mr., Touka Wi-Fi - 1 mr., masuipHasi CTaHIus - 2 WIT., Apeb - 5 mrT., nepdoparop - 3 mr.,
HaOOp MHCTPYMEHTA - 4 TIT., TECTEP KOMIBIOTEPHON CETH - 3 IIT., OAJUIOH CO CXKAThIM ra3oMm - 1 mIT., macra
TETIONPOBOIHAS - | IT., TbIIecOC - | WIT., pagOCTaHIus - 2 MWT., CTod — 4 mwT., TymM0a Ha Kojecukax - 1
IIT., TIOJICTABKA Ha KOJIECHUKax - 1 mT., mkad - 5 mrt., Kpecyo - 2 mr., JectHuma Alve - 1 mr.

[Tepedyenb NHIEH3MOHHOTO TporpaMmHoro obecrmeueHus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, antuBupycHoe mnporpammuoe obecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBOOOIHO
pacnpoctpansemoe I10), Foxit Reader (cBobomuo pacmpoctpansemoe I10), SeaMonkey (cBoO60mHO
pacapoctpansiemoe I10), Chromium (cBoOoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomHo pacmpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansemoe I[10), GNU Image
Manipulation Program (cBobomno pacmpoctpansemoe I10), Inkscape (cBoOOgHO pacmpocTpaHsiemoe
I10), XnView (cBo6omguo pacmpoctpansiemoe [10), K-Lite Codec Pack (cBobGomHo pacmpoctpansemoe
I10), FAR Manager (cBoboaHo pacrpoctpansemoe [10), CBo6ogHO pacmpocTpaHsieMoe MpOrpaMMHOE
obecneuenue Python.

2. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUI U CPEACTB O0yUEHHUS:

OcHalleHHOCTh: CTON - 5 WIT., CTYA - 2 IIT., Kpecio - 2 ImT., mKag - 2 MIT., NepCOHaTbHBIN
KommbioTep - 2 mr. (moctyn k cetu «MHTepHer»), mMonuTop - 2 mT., MO®Y - | mT., Tectep
KOMITBIOTEPHOMU CeTH - 1 mT., GaJIJIOH CO CKAThIM T'a3oM - | HIT., IIypynoBepT - 1 1miT.

[lepeuens nuIIEeH3MOHHOTO TMporpamMMmHoro obecrmedenus: Microsoft Windows XP Professional,
Microsoft Windows 7 Professional, Microsoft Office 2007 Professional Plus, anTuBHpycHOE
nporpammuaoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoGogHO pacmpoctpansemoe [10),
Foxit Reader (cBoGomuno pacmpoctpansemoe I10), Foxit Reader (cBoGomno pacmpoctpansemoe [10),
SeaMonkey (cBoboaHO pacmpoctpansemoe [10), Chromium (cBoboano pacmpocrpansemoe 110), Java
Runtime Environment (cBo6onuo pacmnpoctpansemoe I10), doPDF (cBobomno pacnpoctpansemoe 110),
GNU Image Manipulation Program (cBoGomno pacmpoctpansiemoe I10), Inkscape (cBoGomHO
pacmpoctpansemoe [10), XnView (cBobomgHo pacmpoctpansemoe I10), K-Lite Codec Pack (cBobGomuo



pacnpoctpansemoe [10), FAR Manager (cBobomHo pacnpoctpansemoe I10), CobomHo
pacmpocTpaHsieMoe porpaMMmHoe ooecrniedenue Python.

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEIICTB OOYUCHUS:

OcCHaIeHHOCTh: CTON - 2 WT., CTyad - 4 mr., Kpecno - 1 mT., mkad - 2 mT., MepCOHATBHBINA
kommbloTep - 1 mr. (moctyn k cetu «MHTepHeT»), Be6-kamepa Logitech HD C510 - 1 mT., KoJOHKH
Logitech - 1 wr., Tectep komnbloTepHO#M ceTr - 1 wT., Apenb - 1 wr., TenedoH - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - | mIT.

[lepeueHp NMIIEH3MOHHOTO MporpaMMHoro ootecrnedenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe mnporpammuoe obecrneuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomHo pacnpoctpansemoe I10), Foxit Reader (cB0GOIHO
pactpoctpansemoe I10), Foxit Reader (cBobomuo pacmpoctpansemoe I10), SeaMonkey (cBoOomHO
pacnpoctpansiemoe I10), Chromium (cBoGomno pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomHo pacnpoctpansemoe [10), doPDF (cBobomno pacmpocrpansemoe I10), GNU Image
Manipulation Program (cBoGomuo pacmpoctpansiemoe I[10), Inkscape (cBoOOmHO pacmpocTpaHseMoe
I10), XnView (cBobogno pacnpoctpansiemoe I[10), K-Lite Codec Pack (cBoGonmno pacmpocTpansemoe
[10), FAR Manager (cBo6onno pacnpoctpansemoe [10), CBoOoaHO pacmpocTpaHsieMoe MPOrpaMMHOE
obecneuenue Python.

8.4. JIunleH3MOHHOE MPOrpaMMHoOe ofecrevyeHmne:

1. Microsoft Windows 8 Professional (morosop 6eccpounsiii 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMIBIOTEPHOU TEXHUKNY).

2. Microsoft Office 2007 Standard (morosop 6eccpounsiii Microsoft Open License 42620959 or
20.08.2007).

3. Microsoft Office 2007 Professional Plus (morosop Oeccpounsiii Microsoft Open License
46082032 or 30.10.2009, moromop Oeccpounsiii Microsoft Open License 46822807 ot 22.12.20009,
noroBop Oeccpounsiii Microsoft Open License 46431107 ot 22.01.2010, noroBop Oeccpounsiii Microsoft
Open License 45207312 ot 03.03.2009.

4. JIMLIEH3MOHHOE COTJIAllleHHe Ha paclpocTpaHeHHe HporpamMMmHoro odecneuenuss Ne 40-2012
Cankr-IlerepOypr 21 urons 2012.

5. JIMLIEH3MOHHOE COIJIAIIEHWe Ha paclpocTpaHeHHe MporpaMMHoro obecredenuss Ne 46-2013,
Cankr-IlerepOypr 30 centsa6ps 2013.

6. JluneH3noHHOE coryalleHue Ha pachpocTpaHeHue mporpammHoro otecmeuenus Ne 41-2013,
Cankr-IlerepOypr 19 centsa6ps 2013.
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