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Pabouas mporpamma guctummiiuHbl «lIporpaMMupoBaHre MPOMBIIIIICHHBIX JIOTUYECKUX KOH-
TPOJIJIEPOBY» COCTaBlieHa B COOTBETCTBUU ¢ TpeboBaHusMu PI'OC BO mo HampaBiIeHHUIO MOITr0-
ToBKH 09.03.02. «MH]pOpMAIMOHHbIE CHCTEMBI U TEXHOJIOTHW», YTBEPXKICHHOIO IpUKa3oM MuHU-

CTEpCTBAa HAayKU M BhIciiero oopazoBanus Poccuiickoii deneparuu ot «19» centsaops 2017 r. Ne
926.

[Tporpammy coctaBumia: ct.mpeno. kadenapsr « HPOpPMAITMOHHBIE CHCTEMBI M TEXHOJIOTHUIY
Hayp6ekoBa A.M.

[Tporpamma omobpeHa Ha 3aceqanuu kapeaps! «MHGOpMAMOHHBIE CUCTEMBI M TEXHOJIOTHI
ITpotokon Ne 9 or« 20 » _ wmas 2024 rona

[Tporpamma ogoOpeHa YueOHO-METOIUIECKON KOMHUCCHEH (PU3UKO-MaTeMaTHYecKoro (aKyib-
TeTa

[Tpotokon Ne _9 ot « 22 » _ mas 2024 rona




IEJIA U 3AJIAYM YYEBHOW JACIUTIINHBI

I_Ie.]'II/I OCBOCHHUA JUCHUIIINHBI:

— IIOATrOTOBKa 06yqa}om1/1xc;{ K Y4aCTHUIO B pa3pa60TKe ABTOMAaTU3HWPOBAHHBIX CUCTEM YIIPABJICHUA
TCXHOJIOTHYCCKUMHU ITpOLECCaMHU U IPOU3BOACTBAMU C UCIIOJIB30BAHUCM COBPEMCHHBIX PIH(i)OpMa-
OMOHHBIX TEXHOJIOTHH.

3agayn 0CBOEHHUSA TUCHHUILINHDI.

— U3y4YEHHUE BOIIPOCOB MPOCKTUPOBAHUS AITOPUTMHUECKOTO, AlMapaTHOrO U IPOTrPaMMHOTO
obecrieueHus MpY YIPaBJICHUH B TEXHUYECKUX CUCTEMAX;

— MOJIYYCHHE TIPAKTUYCCKUX HABBIKOB MMPUMEHEHHUS aJITOPUTMUYECKOT0, allllapaTHOTO U MPO-
TPaMMHOTO O0OECTICUCHUS TIPH YIIPABICHUHN B TEXHUYECKUX CUCTEMaX.

2. MECTO YYEBHOMH JJUCIIUILJIMHBI B CTPYKTYPE OIIOII BO

JlMcuunimHa OTHOCUTCS K MOOYJII0 NPOPeCcCUOHATbHBIX OUCYUNIUH, POPMUPYEMO20 YUACTIHUKAMU
006pazoeamenbHbIX OMHouleHull 00pa30BaTENILHON MPOTPAMMBI.

Jlnst u3ydeHus JaHHOW TUCIUILTMHBI HE0OXOIMMBI 3HAHHS, YMEHHS U HaBBIKH, HOpMUpyeMbIe Mpe-
MIECTBYIOUIMMH dJIEMEHTaMH 00pa30BaTeIbHON MPOrPaMMBbIL:

HaumenoBanue Tpebyemble 3HAHUS, YMEHUSI, HABBIKA

JUCTIATUTAHBI (MOIYIIS),

MPaKTHKH

AnropuTMu3anus u 3HaHUA:

MporpaMMHUpOBaHUE — 0 croco0ax MPECTABICHUS TAHHBIX B PA3JIMYHBIX CHCTEMAaX CUMCIICHUS;

— O THUTOBBIX AITOPUTMAaxX MpeoOpa30BaHUs JAHHBIX, TPUMEHIEMBIX B BEIYHACITH-
TCIbHON TEXHHUKE;

— 0 TUNAaxX JaHHBIX, CIIOCO0AaX UX OMMCAHUS U MPEOOPA30BaHMS B Pa3IMUHBIX
SI3BIKAX MPOrpaMMUPOBAHUS

VmMmenus:

— MPUMEHSTEH CTAaHAAPTHBIE KOHCTPYKITUH SI3BIKOB IMTPOTrPaAaMMHUPOBAHMUSI IS pea-
JU3AIUH alITOPUTMOB YIPaBICHUS TEXHHYECKUMHU 00bEKTaMU

HaBwixu:

— BIIAJICHUE CPEJCTBAMHU AITOPUTMH3AIUHN U IPOTPAMMHUPOBAHIS JIJIS1 PEIICHUS
MPUKIAAHBIX 3a7a4, BKIIIOYas MPOIIeTyphl BBOIA-BRIBOJIA TAHHBIX

3. KOMIIETEHIUUA U INTAHUPYEMBIE PE3YJIbTATHI OBbYYEHMWSI,
®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS YYEBHOU JUCIU-
IJIMHbI

IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCIHHUILJIMHE (MOAYJII0), COOTHE-

CEeHHBIX C IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJILHOM NIPO-

rpamMMBblI

Ilepeuens kKomme- Crenennb IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI MO
TEHUHH, KOTOPLIMH | peaju3anuu | AUCHUILIMHE (MOYJI1I0)

JAO0JIZKHBI OBJIA/IETh KOMIIEeTeH- 3HaHus Ymenus Baanenus
o0yuarouuecs B pe- | UU NPH (HABBIKH)
3yJIbTaTe OCBOECHUSI | U3yYEeHHH

o0pa3oBaTe/ibHOI AMCUMILIU-

NPOrpaMmbIl HbI (MOLYJIs1)

npogeccuoHaIbHbIe KOMIIETEHIIUH




BCEX JTanax
PKU3HEHHOT'O LIUKJIA
[TPOTrPaMMHBIX
CPENCTB.

MEKyHapOIHbII
OIIBIT B 00J1aCTH
HCCIICOBaHUM
MH(POPMAITNOH-
HBIX CUCTEM H
TEXHOJIOTHH,
Hay4YHbIC TIPO-
0J1€MBI 110 TEMA-
THKE MTPOBOJIH-
MBIX HUCCIEA0Ba-
HUH 1 pa3pado-
TOK, METOJIBI
aHanmsa u 0000-
HIEHHSI OTEUe-
CTBEHHOT'O H
MEXTyHapOIHOTO
OITLITA B 00J1aCTH
HUCCIIEIOBAHUMI
nH(POPMAINOH-
HBIX CHCTEM U
TEXHOJIOTHI, Me-
TOJBI M CPEJICTBA
IJIAHUPOBAHUS U
OpraHu3alu uc-
CII€OOBAaHUN U
pa3paboToK Ha
BCEX dTamax
JKH3HEHHOT'O
IUKJIa TIPO-
rPaMMHOTO Cpe/I-
CTBa, METOBI
MIPOBEJICHHUS DKC-
MEPUMEHTOB H
HaOIIOICHHI,
00001IeHNS 1
00paboTKHU WH-
(dopmanuu 1o
MTPOBOJIUMEIM HC-
CIICIOBAHMSIM,
METOMBI pa3pa-
OOTKHU TEXHHUYE-

3ajayd MpOBO-
JUMBIX HCCIEN0-
BAaHMM U pa3pa-
00TOK, MpuMe-
HSATb aKTyallb-
HYIO0 HOPMAaTHUB-
HYIO JOKyMEHTa-
LU0 B 00J1aCTH
HCCIIEA0BAHUN
UHPOPMAIOH-
HBIX CUCTEM H
TEXHOJIOTHH,
aHAITM3UPOBATh
Hay4HbIE TIPO-
OJIeMBI IO TeMa-
THKE TIPOBO/IU-
MBIX HCCIIE/IOBa-
HUH 1 pa3pado-
TOK, [IpumMeHsTh
METO/IbI aHAIIN3a
HaY4YHO- TEXHHU-
YyecKkoil nHGpop-
Malluy Ha BCeX
JTanax KH3HeH-
HOTO IIMKJIa IIPO-
TPaMMHOTO
CpezcTBa, MpH-
MEHSITb METO/IBI
MIPOBEIEHUS IKC-
MEPUMEHTOB Ha
BCEX ATanax
JKU3HEHHOTO
ITUKJIA TIPO-
TPaMMHOTO
CpencTBa, MpH-
MEHSITh METOJIbI
BHEJIPCHUS U
KOHTPOJIS pe-
3yJIBTaTOB UC-
CJIeI0OBaHUN U
pa3paboToK Ha

OIIK-2. Cnocoben Kommerenmus |OINIK-2.1. OIlK-2.2. OIIK-2.3.
NOHUMATh NPUHLUMIBL | peanu3yeTcs 3HaTh: COBpe- | YMeTh: BHIOU- HmeThb HaBBIKH:
PabOTBI COBPEMEHHBIX | [107THOCTBIO MEHHBIE HMH(Op- | paTh COBpEeMEH- | IPUMEHEHHUS CO-
WHPOPMAIMOHHBIX MalMOHHbIE TeX- | Hble HH(OpMa- BPEMCHHBIX WH-
TEXHOJIOTHH U TIPO- HOJIOTMM M IIPO- | ITUOHHBIC TEX- (hopMaImOHHBIX
IPaMMHBIX CPENICTB, B TpaMMHBIE CpEX- | HOJIOTHH M MPO- | TEXHOJOTHHA U MPO-
TOM YHCIIe OTeYe- CTBa, BTOM YHCII€ | IpaMMHbIE IPpaMMHBIX
CTBEHHOT'O IPOU3BO/I- OTEYECTBEHHOTO CpeJICTBa, B TOM | CPEICTB, BTOM
CTBa, M UCIIOJIBb30BATh MIPOU3BOJICTBA, qrcieoTeye- qHcie oTeue-
WX TPH PeIIeHUN3a- pu PEIIECHAN | CTBEHHOTO MPO- | CTBEHHOTO MPOU3-
nad npoeccuoHab- 3aga4 npodeccu- | U3BOJACTBA, IPU | BOJCTBA, IIPH pe-
HOM JIeATEeIbHOCTU OHAJIBHOM  Jies- | pelleHuy 3a1ad | MEeHWUHW 3a1ad Ipo-
TEJIBHOCTH. npodeccno- (eccroHaIbHOM
HaJILHOU Jiesl- JESITETBHOCTH.
TENHEHOCTH.
npogeccuoHaJIbHbIE KOMIIETEHIIUT
[1K-1.Criocoben Komnerennus | IK-1.1. MK-1.2. MK-1.3.
[MPOBOJUTE peanusyercs 3nartb: Oteue- YMmernb: ©opmy- | UMeTh HABBIKH:
MCCIICIOBaHNA Ha OJIHOCTBIO CTBEHHBIN U JMPOBATH 1IeJIM U | HaBbIKaMu cOopa,

00paboTKu, aHaIH3a
u 00001IeHHs TIepe-
JIOBOT'O OT€YECCTBCH-
HOTO W MEXIyHa-
POJTHOTO OTIBITA B
o0JacTu uccliie0Ba-
HUI HHPOPMAIOH-
HBIX CUCTEM U TeX-
HoJIOTHH, cOopa, 00-
paboTKH, aHaIU3a U
00001IeHAS Pe3yIThb-
TaTOB KCIIEPUMEH-
TOB M UCCIEIOBAHHUI
B obsiacte uHPpOp-
MAaI[MOHHBIX CHCTEM
1 TEXHOJIOTHH, TIOI-
TOTOBKHU TPEII0NKE-
HUH JUIs cCOCTaBIIe-
HUS TUIAHOB U METO-
JIUYECKHUX TPOTrpaMM
HUCCIIEIOBAHUN U
pa3paboTok, pak-
TUYECKUX PEKOMEH-
JIalvil 0 UCTIOJIHE-
HUIO UX pe3yibTa-
TOB, pa3paboTKH
MIPOEKTOB KaJIeHIap-
HBIX TUIAHOB U TIPO-
rpaMM IPOBEACHUS
OTJICJIBHBIX DJIEMEH-
TOB HAy4HO-
UCCIIEJIOBATEBCKIX
paboT, mpoBeIeHUs
JKCIIEPUMEHTOR B
COOTBETCTBHH C
YCTaHOBJICHHBIMH
MOJIHOMOYHSIMH,
MIPOBEICHUS HA0ITI0-
JIEHUU U U3MEpEHUl,
COCTaBJICHHE UX
onuvcanuil 1 Gopmy-




CKOM JIOKyMeHTa-
IIUU, HOPMaTHUB-
Hy¥0 0azy JuIs co-
CTaBJICHUS UH-
(hopMaroHHBIX
0030pOB, pelicH-
3UH, OT3BIBOB, 3a-
KJIFOUEHUN Ha
TEXHUUYECKYIO
JIOKYMEHTAIIWIO,
aKTyaJIbHYIO
HOPMAaTHUBHYIO
JIOKYMEHTAITHIO B
obacTu uccie-
IoBaHUN MHGOP-
MAaI[UOHHBIX CH-
CTEM H TEXHOJIO-
T, METOJIBI
BHEJIPEHUS pe-
3yJIBTATOB HC-
CIeJIOBaHUMN U
pa3paboTokK.

BCEX dTarax
’KU3HEHHOTO
IIMKJIa TIPO-
IPaMMHOTO
CpenCTBa, MpH-
MEHSITh METOJIBI
aHau3a pe3yiib-
TaTOB HCCIIE0-
BAaHMM U pa3pa-
00TOK Ha Bcex
JTamax KHU3HEH-
HOT'O IIUKJIA TTPO-
IPaMMHOTO
CpencTBa,
0(hOpPMIIATH TIPO-
€KTBI KaleHaap-
HBIX TJIAHOB U
porpamMm Ipo-
BEJICHHS OTIEITb-
HBbIX DJICMCHTOB
Hay4YHO-
UCCIe0BaTelb-
CKHUX padoT,

o opMIIATS 3Jie-
MEHTHI TeXHUYE-
CKOM IOKYMEH-
TalMyd Ha OCHOBE
BHEJPEHHUS pe-
3yJbTATOB HAY4-
HO- HCCIIEA0Ba-
TEIHCKUX PadoT,
oopMIIATh pe-
3yJIbTaThbl HAY4-
HO-
UCCIe0BaTelb-
CKHUX padoT.

JIMPOBKA BHIBOJIOB,
BHEJIPCHUS PE3yITb-
TaTOB HCCIIEOBAHUM
1 pa3paboToK B CO-
OTBETCTBHUHU C yCTa-
HOBJICHHBIMH TIOJT-
HOMOYHSIMH, CO-
CTaBIICHHS OTYETOB
(pa3nenoB 0TYETOB)
10 TEME HJTH T10 pe-
3yJIbTaTaM MpoBe-
JICHHBIX,, OKCTICPH-
MEHTOB, IOJTOTOBKH
nH)OPMAITHOHHBIX
0030pOB, peleH3MH,
OT3bIBOB, 3aKJII0YE-
HUW Ha TEXHUYE-
CKYIO TJOKYMEHTa-
U0, TPOBEICHHUS
pabot 1o dpopmupo-
BaHUIO JJICMEHTOB
TEXHUYECKOU TOKY-
MEHTAIH Ha OCHOBE
BHEJIPCHUS pe3yiib-
TaTOB HAYYHO- HC-
CIIeZIOBATEIbCKUX
paboT, npoBeIeHUs
aHan3a U TeOpeTH-
YEeCKOro 0000ImeHus
HAYYHBIX JTAHHBIX B
COOTBETCTBHH C 3a-
JlauaM¥ UCCIIeIoBa-
HUS, IPOBEICHUS
aHaJin3a Hay4YHbIX
JIAHHBIX, PE3YJIbTa-
TOB KCIIEPUMEHTOB
1 HaOJIIOICHUH, pa3-
pabOTKH 3IIEMEHTOB
IUTAHOB U METOJTHYE-
CKUX TIPOTpaMM
NPOBEICHUS UCCTIe-
JIOBaHUi1 U pa3pabo-
TOK, BHEJIPCHUS pe-
3yJIbTaTOB HCCIIE0-
BaHMI U pa3paboTOK
B COOTBETCTBUHU C
YCTaHOBJICHHBIMHU
MTOJTHOMOYHSIMH,
MPOBEPKHU MPABUIIb-
HOCTH PE3yJIbTaToB,
MOJTY4YEHHBIX CO-
TpyZIHUKaMH, pado-
TaIOIIMMH IT0]] €TO
PYKOBOJICTBOM, KOH-
TPOJIS IPABUITEHO-
CTH PE3YJIbTAaTOB,
MOJTY4YEeHHBIX PadboT-
HUKAMH, HaX OIS~
IUMUCS B TTOTIMHE-
HUH.




4. OFBEM JJUCIUITMHBI ¥ BUJIbl YYEBHOH PABOTBHI

Bcero

Cemectp

Cemectp

7

8

OO01mmast Tpy10eMKOCTh TUCITUTUIMHEI BCETO (B
3.€.), B
TOM YHCIIE:

288

108

180

TOM YHCJIC:

AynuTopHble 3aHATHS BCero (B akaj.yacax), B

146

50

96

Jleknun

50

18

32

HpaKTI/IIIGCKI/IC 3aHATUSA, CEMUHAPHBI

64

32

32

JIaboparopHbie pabOThI

32

32

KypcoBas pabGora*

B TOM 4YHUCJIC:

CamocrositenbHast paboTa Bcero (B akaj.gacax),

115

58

S7

Bua utorosou arrecTaiuu:

IK3amen/3auer®

27

27

5.CTpyKTYpa M coJep:kaHHe TUCHMIIUHBI

Pa3znen, rema nmporpammel yueoHou | Tpynoemk

OCTb (4ac)

UCLIUATIIINHBI
JRHCT Bcero

B ToM umcie o BugaMm qu6HBIX 3aHATUU

Jlexmn

CemMmu-
Hapbl,
NPaKTH-
YECKHE
3aHATHS

JIabo-
parop-
HBIC pa-
0OTEI

IIpose-
pouHbIE
TECTBI

Mogayas 1. [IporpamMupoBaHue B Iporp

aMMHO-TeXHHYecKuX KoMILuiekcax ACY TII

Tema 1. ApxutekTypa HpOMBIIIIEHHOTO
kontpoiuiepa (IIJIK). Oprarusarus
BBOJIa U BBIBO/IAa AHAJIOTOBBIX U JIUC-
KpeTHbIX curaaios B [TJIK.

Tema 2. IHCTpyMEHTBI IPOTPaMMHUPO-

Banus [TJIK 10

Tema 3. S3pIKu pOrpaMMUpPOBAHUS

TIK 12

Moayas 2. AIropuTMu3anus npo-
rPaMMHO-TEXHHYECKUX KOMILJIEKCOB
ACY TII

Tema 4. UenoBeko-MalIMHHBIA UHTEP-

deiic TUIK 10

Tema 5. Peasninzanust ynpaJisitoIyx ai-

roput™MoB B ITJIK 12

Tema 6. Pabora I1JIK B MHOTOYpOBHE-
BBIX CUCTEMax

aBTOMAaTH3aLUK U yIpaBieHus. TexHu-
KO-3KOHOMHYECKHE aCIeKThl BEIOOpa

\Bcezo no cemecmpy 7 50

18

32

Moayas 3. SCADA cucrembl B ACY
T

Tema 7. OcHOBHEIE TpeOOBAHUS K J¥IC-
METYEPCKUM CUCTEMaM YTIPaBIICHHS.




OyHKIIMOHATLHBIE BO3MOYKHOCTH U
crpykrypa SCADA cuctem.

Tema 8. Windows-texHonoruu B
SCADA-cucremax

Tewma 9. Opranuzanus pacnpeaenéHHbIX
CUCTEM

14 4 4 6

Moayab 4. Co3naHue npoexTa no
KOHTPOJIIO ¥ YIIPABJIEHHIO TEXHOJ10-
THYeCKHM MPOoIeccoM

Tewma 10. Coznanue B SCADA cucteme
PETYIATOPOB M pacueT MapamMeTpoB UX 26 8 8 10
HaCTPOMKH.

Tema 11. Muemocxema «APM nucner-
gepa»

26 8 8 10

Tema 12. OnpenencHue rpaHul s
TEXHOJIOTHYECKUX MIEPEMEHHBIX C IIe-
JIBI0 (POPMUPOBAHUS OTYETA TPEBOT U
ApXUBUPOBAHUS COOBITHIA.

22 8 8 6

Bcezo no cemecmpy 8 96 32 32 32

HToro ay1uTopHbIX YacoB 146 50 32 64

CamocTosrenbHas padoTa CTy/IeHTa, 115
B TOM YHCJIE:

- B ayIUTOPUU 1101 KOHTPOJIEM
IperoIaBaTeIst

(BBITIOJIHEHUE KYpCOBOM pabOThI) TOBJIEHHOCTH 00Y4aroIlerocs:
- BHEayJUTOpHas paboTta
Ok3ameH/3auer™ 27
Bcero yacoB Ha ocBoeHHE Y4eOHOTO 288
marepuaa

- KypCOBOE ITPOCKTUPOBAHHUE @DopMbI TEKYIIETO U pyOeKHOTO KOHTPOJIS ITOATO-

Conep:xanue yueOHOro MaTepuasia

Monyns 1. IIporpammupoBanue B IporpaMMHO-TeEXHUYECKHX KoMmIuiekcax ACY TII

Tema 1. ApxutekTypa npomsinuieHHOro koHTposuiepa (I1JIK). Opranusanus BBoga u BeIBOJA
AHAJIOTOBBIX M TUCKpeTHBIX curHainoB B [IJIK.

Onpenenenue [UIK, ormrune [TJIK 0T MUKPOKOHTPOJIIEPOB U MEPCOHATBHBIX KOMITBIOTEPOB.
Knaccuduxarms I1JIK. Habop ocHoBHBIX KoMmoreHTOB [1JIK 1 cBsizu mexay Humu. [Iporeccoprsrit
moxayis TJIK, ero 3agaun. Xapakrepuctuxu [1IJIK. YcrpoiictBa BBoma-BeiBoga curnainos B [1JIK.
OcoOeHHOCTH BBOJIA M BEIBOJIA AHAJIOTOBBIX M AUCKPETHBIX curHanos B ITJIK.

Tema 2. MacTpymenTs! nporpammupoBanus [TJIK

PasBuTHe mporpaMMHBIX CpEACTB aBTOMaTU3aluy. | paduueckoe nporpammupoBanue, I'padu-
yeckuii uHTEpdeiic. OTKPHITOCTh MporpaMMHOTo obecriedeHus. CBsi3b ¢ GUINUECKUMH YCTPOHCTBAMH.
basel nansbix. OnepanioHHble cUCTEMBI peanibHoro Bpemenu. OPC-cepaep.

Tema 3. A3b1xku nporpamMmupoBanus [1JIK

Cucremsl nporpammupoBaanst MOK 61131-3. A3bik peneitHo-KOHTaKTHBIX cxeM, LD. Crncok
uHcTpykiui, IL. Ctpykrypuposanusiii Teket, ST. Inarpammel QyHKIMOHAIBHBEIX O110K0B, FBD. Io-
cienoBaTeNbHble (PyHKIHOHANBHBIE cXeMbl, SFC

Monyne 2. AnroputMusanus IporpaMMHO-TEXHUUECKHX KoMIuiekcoB ACY TII

Tema 4. Yenoseko-mammHHbIN nHTEpdeiic [IJIK

[Monw3oBarensckuit uatepdeiic, SCADA-makersr. Dynknnu u cBoiictBa SCADA.

Tema 5. Peanmuzanus ynpasisitomux anroputmos B [IJIK

OcobenHocTH peanu3aunu ynpasistonmx aaroputMos B [IJIK. JlucrannuoHHoe ynpaBieHHe.
[IporpamMmMHoOe Jloruueckoe ynpanjieHue. TeXHOI0rn4ecKre 3aluThl U OJOKUPOBKU. 3aMKHYTHIM KOH-
Typ ynpasnenus. [IU/-perymnsrop B quckpetHo# hopme. Peannzaiius airopuTMOB peryIMpOBaHUs Ha



TUIK. Brr6op HaCTpoeK H MmapaMeTpOB aIrOPUTMOB aBTOMAaTHIECKOTO PETYIUPOBAHUS. AJTOPHUTMBI
ABTOMATHYECKON HACTPOHKH PETyIATOPOB Ha 00bekTe. OCOOCHHOCTH peabHbBIX PEryIsTOPOB.

Tema 6. Pabota IIJIK B MHOTOYpOBHEBBIX CHCTEMAaX aBTOMAaTH3aLUH U YIPaBiIeHUs. TeXHUKO-
9KOHOMHYECKHE aCIeKThI BEIOOpa

CTpyKTypa THIIOBOW COBPEMEHHOW MHOTOYPOBHEBOW CHCTEMBI aBTOMaTH3aIwu. MHTEepdeiics
ITJIK B cucremax nucnerdepckoro yposusa. Oomen ganasimu ¢ [1IJIK. Kontpons padotsr [TJIK. TTJIK B
SCADA-cucreme. TeXHHKO-IKOHOMUYECKHE aCIICKThI BbIOOpa. [lapamMeTphl, onpeaesiomue BoIoop
CTPYKTYpBI aBTOMAaTH3UPOBAHHOM cUCTEMBI. KpuTeprn olleHKH MPOMBIIIUIEHHBIX KOHTPOJUIEPOB. BhI-
6op xoupuryparwu [TJIK

Monyne 3. SCADA cuctemsl B ACY TII

Tema 7. OcHOBHBIE TpeOOBaHHS K AUCIIETYCPCKUM CUCTEMaM yrpasieHus. OyHKIIMOHATIbHbIE
B0o3MOXHOCTHU ¥ cTpykTypa SCADA cucrem.

Omnpenenenue n oomas ctpykrypa SCADA. O6mnact npumenenuss SCADA-cuctem. DyHK-
uuoHanbsHast ctpykrypa SCADA. OcobeHHOCTH Tpoliecca yrpaBieHHsS B COBPEMEHHBIX AUCIETYEP-
ckux cucreMax. OCHOBHBIE TPEOOBaHUS K JUCTIETICPCKUM CHCTEMaM yIpaBieHUs. Y IaneHHbIE Tep-
munansl (RTU). Kananst cessu (CS). [lucneryepckue nmyHkThl ynpasiaenus (MTU).
®dyukuuoHanbHas cTpykTypa SCADA. OyHKIIMOHAIBHBIC YPOBHH: YPOBEHb KOHTPOJLIEPOB, OIiepa-
THUBHBII YPOBEHb, a/IMUHUCTPATUBHBIN YPOBEHD

Tema 8. Windows-texuonoruu B SCADA-cuctemax

Omneparronnast cucrema Windows NT, mpuopuTeTsl HUTEH, HHBEPCHUS IPUOPUTETOB, XapaKTe-
puctuku APl-unrepdeiica Win32, ynpasineHue npepblBaHUSMHE, YIIPABICHUE MAMSTHIO.

Texuonorus COM. Metobl MexnporieccHoi KommyHuKaiin. ActiveX-o0bexTbl. OPC-cepBepbl

Tema 9. Opranuszanus pacupeaenEHHbIX CUCTEM

PazHOBHIHOCTH apXUTEKTYp CUCTEM aBTOMATHU3alMU U yrpasieHus. TpeOoBaHUS K apXUTEK-
type. IIpocreitmas cucrema. PactipeaenenHbie cUCTEMbI aBTOMaTU3allui. MHOrOypOBHEBasi apXUTEK-
Typa. CTpyKTypa TUIIOBOM COBPEMEHHO MHOIOYPOBHEBOM CHCTEMBI ABTOMATHU3AIMU. Y POBHU Hepap-
xun coBpemenHort ACY. Jlunun nepenaun naHaeix. CereBoit 00MeH. Vcmonb3yemMbie ceTeBbie onepa-
IIUOHHBIC CUCTEMBI. Pe:KUMBI ceTeBOro oOMeHa: (aityioBbIii 0OMEH, 0OMEH «TOYKa-TOYKa», OOMEH
«OJIMH KO MHOTHMY, IPYIIIOBOE YIIPABJICHHUE, TOCHIIKA JaHHBIX B [NI00ANBHBIA PETUCTPATOp, IPYIIIO-
BBIE PACCBHUIKH

Monyne 4. Co3gaHue IpoekTa 1o KOHTPOJIIO U ynpasieHuo TI1

Tema 10. Cozganue B SCADA cucteme peryiasiTopoB U pacieT MapaMeTpoB UX HACTPOHKH.

Brraucnenns B SCADA. Penakrop Gopmyin, anemenTs gepeBa 00bekToB «Pacuer» n «CoObI-
tue». OYHKIMOHAIBHBIE U TIOJIb30BaTeNbcKue 0sioku. OOpadoTKa NaHHBIX B TPEHIAX.

Tema 11. Muemocxema «APM pucneruepay

[onsTne «MHemMocxemMa» IPOMBILIIEHHOro Komiuiekca. TpeOoBanus, MpeabsBiIsieMble K MHE-
MocxeMe OCHOBHBIE ATaITbl CO3JJaHNS MHEMOCXEMBI ITPOMBIIUIEHHOTO KOMIUIEKCA. AHAN3 HCXOAHBIX.
Co3panue cratndeckux eMenToB. Co3naHue 0a3bl JaHHBIX MaPaMETPOB TEXHOJIOIMYECKOTO MpOoLec-
ca. Hanimcanue ckpuntoB 00paboTku cOOBITHIA. AHUMHPOBaHIE MHEMOcXeMbl. OTaiKa U pa3Mmele-
HUE MHEMOCXEMBI.

Tema 12. Onpezesnenue rpaHuIl sl TEXHOJIOTHUECKUX MEPEMEHHBIX C LENbI0 (POPMHUPOBAHUS
OTYeTa TPEBOI' U apXUBUPOBAHUS COOBITHH.

Ocobennoctu popmupoBanus otyera TpeBor. CozaaHue KypHana COOBITHIA.

6. YueOHO-MeTOAMYECKOEe U HH(POPMAIMOHHOE O0ecnedeHne TUCHUIIHHBI
6.1. Pexomenayemas Juteparypa

OcHoBHasi IMTepaTypa

1. Jlenucenko B.B. DHIMKIIONE NS ACY TII: [caiT]. URL:
https://www.bookasutp.ru/

2. Usanos 10.U., Hupymuk /JI.B., FOraii B.fl. [IporpamMHo-anmapaTHasi peann3amnus
TUNOBBIX (yHKUMI B cucteMax ympasieHus [Tekcr] : yue0. mocobue mo KypcoBo-
My U auruioMHoMy tipoektupoBanuio / TTU IODY, ®ABT, Kad. CAY. - Taraapor



: U3g-eo TTU HODY, 2009. - 196 c. : wn. - bubmuorp.: c. 196 (15 Ha3B.)
http://ntb.tgn.sfedu.ru/UML/UML _4394.pdf

3. IlpsBuenko T.A., ®unaes B.M. AprtoMaruszupoBaHHbIE HH()OPMAIMOHHO-
ynpasisitontue cucteMbl [Teker] : [yue6. mocooue] / TPTY, ®ABT, Kad. CAY. -
Taranpor : W3n-Bo TPTY, 2006. - 267 c. : ni.
http://ntb.tgn.sfedu.ru/UML/UML_3991.pdf

JlonosiHUTeIbLHAS JTUTEpaTypa

4. Weanos FO.U., I0rait B.Al. UnTepdetichl cpencte aBromatusamnuu [Tekcr] : yueo.
nocobue / TPTY, ®ABT, Kad. CAY. - Taranpor : Uza-so TPTY, 2005. - 252 c. :
wi. - bubmmorp.: <c¢. 251 (3 ma3B.). - ISBN 5-8327-0205-0
http://ntb.tgn.sfedu.ru/UML/UML_3716.pdf

5. HMeanos I0.U., IOrait B.fI. MukponpoueccopHas TEXHUKA B CUCTEMaX YIPaBICHUS
[Tekct] : yue6.mocodue. U.2 / TTU FODY, DABT, Kad. CAY. - Taranpor : U3n-Bo
TTU IOV, 20009. - 219  c.:mn.-bubnumorp.:c. 191(8  Ha3B.)
http://ntb.tgn.sfedu.ru/UML/UML _4468 2.pdf

7. MartepHaJIbHO-TeXHHYECKOe o0ecTiedeHne TUCIHIIMHBI

Jlexiuu 4uTarOTCS B ayAUTOPUU, MPUCTOCOOIECHHON [Isi paboThl ¢ mpoekTopoM. Jlaboparop-
HBIE 3aHATHS IPOBOJAATCSA B KOMIIBIOTEPHOM KJlacce C AOCTYyNoM B MIHTepHET, U3 pacueTa: OJIUH
KOMIIBIOTEp Ha OAHOro oOydaromierocs. MuHuManbHble TpeOoBaHus K KoMibioTepam — O3Y
IT'b, pexomennyembie — O3Y 2I'b u 6Gonee. OmepanuonHas cucreMa — ceMeicTBa MS
Windows mim cemericrBa GNU/Linux.

CamocrosiTenbHas padoTa BBITOIHIETCS B KOMITBIOTEPHBIX KJIACCaX U YUTAIBHOM 3aJI€ YHUBEP-
CHTETA.

DJIeKTPOHHAsI MH(OPMALMOHHO-00pa30BaTe/IbHAs CpeJa yHHBeEpcUTeTa oOecreyHBa-
eT:

— IOCTYT K y4eOHBIM TJTaHaM, pabouuM IporpaMMaM AUCHUILIINH (MOAYIIeH), MporpaMMam
NPAKTUK, 3JEKTPOHHBIM Y4EOHBIM H3JIaHUSM U DJIEKTPOHHBIM 00pa3oBaTeiIbHBIM pecyp-
caMm, yKa3aHHBIM B pa0OYUX MpOoTrpamMMax TUCIHILIMH (MOIYIIEH ), porpaMMaM PaKTHK;

— (opMHpOBaHUE HIEKTPOHHOIO MOPT(oINO 0Oyyaromerocs, B TOM UYUCIE COXpaHEHHE
paboT 00yyaromerocst 1 OIeHOK 3a 3TH padOTEHI.

B ciydae peanuzanuy mporpaMMbl MarucTpaTyphbl ¢ IPUMEHEHUEM AJIEKTPOHHOTO 00yde-
HUS, JMCTAaHLMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHH 3JIEKTPOHHAs HH(OPMAIMOHHO-
oOpasoBarenbHas cpejia AOMOTHUTEIHHO 00eCTIeUnBaeT:

— (ukcanuio xoga 00pa30BaTENBLHOTO MPOLIECCa, Pe3yJIbTaTOB MPOMEXYTOUHOH aTTecTa-
IIUH U PE3yJIbTATOB OCBOCHMSI OCHOBHON 00pa30oBaTeIbHOM MPOTrpaMMBbl;

— TpOBEJCHUE yUeOHBIX 3aHATHH, MPOLEAYDP OLEHKH PE3YyJIbTaTOB OOYUCHHsI, peaTn3alus
KOTOPBIX TPEAYCMOTpPEHa C TIPUMEHEHUEM AJIEKTPOHHOTO O0YYEHHsI, TUCTAHITMOHHBIX 00-
pa30BaTENbHBIX TEXHOJIOTUH;

— B3aMMOJICHCTBUE MEXIY YYaCTHHKaMH 00pa30BaTeIbHOTO MpoIlecca, B TOM YHCJIEe CHH-
XPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJecTBHE ocpeAcTBOM ceTH «HTepHeT».
OYHKIIMOHUPOBAHHUE 3JIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeIbHON cpellbl obecnedn-
BAETCS COOTBETCTBYIOIIMMHU CPEACTBAMU WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIO-
rui 1 kBanudukanueil pabOTHUKOB, €€ MCIIONB3YIONINX U TOICP KUBAIOIIHX.
OYHKIIMOHUPOBAHHE 3JEKTPOHHOW HH(OPMAIIMOHHO-00Pa30BaTeNIbHON CpeIbl COOTBET-
CTBYET 3aKOHO1aTeNIbcTBY Poccuiickoi denepanni.

OO6yuaronmMest obecriedeH AOCTyn (yOaJIeHHBIH JIOCTYIN) K COBPEMEHHBIM Ipodeccuo-
HaJIbHBIM 0a3aM JaHHBIX U MH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTAaB KOTOPBIX
ompenenseTcs B paboynx mporpaMMmax JUCHUIUIAH (MOYJIEH) U TMOJIC)KUT OOHOBJICHHIO
(mpu HeoOxoauMocTn) B cooTBeTcTBUU € TpedoBanusmMu @I'OC BO u I[TOOIL.
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NudopmannonHo-0ud1H0TEdHOE 00ecnedeHHe 00pa30BaTe/IbHOM IPOrPaMMBbl

HudopmaninoHHO-01OIHOTEYHO o0cyXKUBaHUE CTYJICHTOB u npodeccopcko-
MIPETNO/IaBaTeNIbCKOTO cocTaBa ocymectBisercs Hayunoit 6mOmmorekoir (Hb) Uurl'Y u urpaer
KITFOYEBYIO POJIb B YU€OHO-METOIMIECKOM 00€CIIeYeHIH 00pa30BaTeIbHBIX MPOTPAMM.

B Hayunoii OubinoTexe co3ianbl U AEMCTBYIOT B HACTOSIIEE BPEMs: OT/IEIbl OOCTYKHUBaHUS
YUTATEJICH, OTIEBl XpaHEHUS (OH/IOB, OT/IET CIPABOYHO-OnOIHorpaduyeckoi, nHHOpMaIoH-
HOM U MeTou4ecKoi paboThl, OTAEN KOMIUIEKTOBAHHUSA, yUETa U HAY4YHOM 00pabOTKU JTUTEPaTyphl,
oTaen aBromatusauu v | T cinyx0bl, 4 UMTaTBHBIX 3a1a, SJEKTPOHHBIA YUTAIBHBIN 3aJ1, @ TAKKE
aJIeKTpoHHAs OnbnuoTeka. B uyntanpabix 3amax Hb 454 nocanovynsix MecTa.

OnexTpoHHbIN uynTanbHbli 351 Hb npenocrasnsger goctyn k caeayroumm ObC:

IPR-bookshttp://mww.iprbookshop.ru

[Tpesunentckas 6udimoteka nm. b.H. Enbrinna

Hannonansuas 6ubnuorexa (HOB)

AUBC Merallpo

Enunoe okHo moctyma k obpasoBatenbHbIM pecypcam http://window.edu.ru/ E-library.ru
(Hay4YHBIEC CTATHH)

Pycckast BupTyanbHas 6ubsianoreka http://rvb.ru (kmnaccuka pycckoii JIuTepaTyphbl)

PecypcHblii 00beM OUMONIMOTEUHON AESITENBbHOCTH, AMHAMHKA TOMOJHEHUS U OOHOBICHUS
(GOHJIOB, UX COCTaB MO KAa4YECTBCHHBIM W BPEMEHHBIM TapaMeTpaM TIO3BOJISIOT YHHBEPCUTETY
obecreunTh 00pa30BaTENbHBIN MPOIecC Ha KAYECTBEHHOM YPOBHE.

B nacrosimee Bpemst porn Haydnol OmOIMOTEKH YHUBEPCUTETA COCTOUT U3 YUeOHOMU, ydeo-
HO-METOJIMYECKOM, Hay4HOH, HAy4YHO-TIOMYJISAPHOM, OOIIECTBEHHO-TIOJIUTUYECKON U XyJ0XKe-
CTBEHHOW ymTeparypbl. KoMIekroBaHue OMOTHMOTEYHOrO (OHNIA OCYIIECTBISICTCS B COOTBET-
CTBUHU C 3asBKaMHU 3aBEAYIONINX KadeapamMu U Ha4allbHUKA Hay4YHO-UCCIIE0BATEIbCKOTO CEKTOPA.

®ony 6ubnroTekn HacuuThiBaeT 235908 equHUI] XpaHSHHUSI, B TOM YHCIIC:

Oo0mme cegenus no pouny Hayunoii ondamnorexn

HaumenoBanue moapasjaei. OO0mmii OcHoBHOM (o IMoacooubiii pong
honp

OTJIeNl XpaHEeHUs (CEKTOp KpaeBe- 134584 111848 13421 1.4 (cexTop ne-

JI€HUs, CEKTOP PEIKUX KHUT, CEK- puonuku 9315)

TOp MEPUOIHKH),

OTJeN1 00CTyKUBAHUS
(B T.4.: IEHTp. a0OHEMEHT, 4/3. 101324 80645 20679
2/27,4/3 2/23), aboHEMEHT MeI.
TUTEPaTyphl, YUTATHHBIN 327
kopmn. 3/1.,6-ka Meq KoJIeKa

UTOoro 235908

Hapsmy C TPAAULIUOHHBIMHA U3JAHUSAMU CTYACHTBI U COTPYAHUKHN UMCIOT BO3MOXHOCTD ITOJIb-
30BaThCA SJICKTPOHHBIMU MOJTHOTCKCTOBBIMU 6azamu JaHHBIX !

Ha3Banue pecypca CcebLika/gocTyn

DnexkTpoHHas 6ubaMoTeka omnaiiH «EanHoe okHO K 00- | http://window.edu.ru
pa3oBaTeIbHBIM PECYPCaM»

«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHbIil 00pa30BaTeIbHBIA MOPTAN: yupexkaeHus, | http://www.edu.ru
nporpammel, cranaaptsl, BY3s1, Tectel EI'D, A

DdenepanbHbIi LEHTP uHdopMmarmonHo- | http://fcior.edu.ru
oOpa3zoBatenbHbIX pecypcoB (PIITNOP)

Pycckas BupTyanbHas OubIMoTeKa http://rvb.ru
KabuHeT pyccKoro si3bIKa U JINTepaTyphl http://ruslit.ioso.ru

HanuoHansHBIH KOPITYC PYCCKOTO sI3bIKA http://ruscorpora.ru
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Hayunast snektponHas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp

DekTpoHHO-0nOaHOoTeuHas cuctema IPRbooks http://www.iprbookshop.ru

DneKTpoHHO-0nbmoreynas cucrema Marl'y https://lib.inggu.ru/

WudopmanmonHo-mpaBoBas cuctema «[ apanT» CereBasi Bepcusi, IOCTYITHa CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHON CETH
HNarl'y

HudopmarninonHo-6ubaroTeyHoe odecreueHue yueOHOro mpoiecca BKIII0YaeT B ceOst:
e IOCTYII K DJIEKTPOHHO-OUOJIMOTEYHBIM CUCTEMAaM U JICKTPOHHBIM JOKYMEHTAM;
e XpaHEHHE BBIMMYCKHBIX pPabOT U BeJIEHUS NIEKTPOHHOTO NOPTHOIUO 00YIAIOIIUXCS;
e WV-reader (IPRbooks) 1515t MOOHIBHBIX YCTPONUCTB IS HE3PSAUYMX U CIIA0OBHUAAIIUX.
Hmeromuecst B By3e aJIallTUBHBIC TEXHOJIOTUU JUTSI BHEAPEHUS WHKIFO3UBHOTO 00Opa30oBaHUS
o0ecreunBarOT BO3MOKHOCTh BHEAPEHUS METOJOB HHKIIO3UBHOTO 00pa3oBaHUs A 00y4eHUS
JIOJICH ¢ HApYIICHUSIME 3peHUs B (hOpMax, aJaNTHPOBAHHBIX K OTPAHUYCHUSIM HX 3]JOPOBBSI.
YHuBepcuTeT o0ecnedeH CIeAYIONUM KOMIUIEKTOM JUIEH3MOHHOTO MPOrpaMMHOT0 obectie-
YCHMSI.
1. JlunensuoHHOe nmporpammHoe o0ecniedyeHue, ucrnoibzyemoe B Uarl'Y:

1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2. Microsoft Windows server 2003, 2008, 2012, 2016

1.3. Microsoft Office 2007, 2010, 2016

1.4. ITporpammusiii kommuiekec MMUC “Jlekanat”

1.5. TIporpammusiit komruiekc MMUC “Busyanshas Ctynus TectupoBaHus’”
1.6. ITporpammusiii kommieke MMUC "TIJTAHBI"

1.7. Ilporpammusnii kommieke MMUC "OJIEKTPOHHBIE BEJJOMOCTHN"
1.8. ITporpammusiii  kommieke MMUWC BEB-TIPMJIOXKEHUE "IIPUEMHAS KO-
MUCCHSI-OHJIAMH"

1.9. ITporpammusiii kommieke MMUC "TTIPUEMHA A1 KOMUCCUA"

1.10. Tporpammusrii komrieke MMUC "BEJIOMOCTH OHJIAMH"

1.11. TIporpammusrii kommieke MMUC «PTIJT OHJIAMH»

1.12. YuuBepcanbHbiii ctatuctrdeckuit maket STADIA

1.13. 1C 3apnnara u Kaapst

1.14. 1C KamuH: pacueT 3apaOOTHOH IIaThl

1.15. AutuBupycuoe 10 Kaspersky endpoint security

1.16. CrpaBouHo-tipaBoBas cuctema “T'apant”

1.17. 1C byxranrepus



http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/

2. C 2004 roga ¢pynkmmonupyer INTERNET-1ieHTp cBOOOIHOTO AOCTYIA TP YATATHLHOM 3ajIe
OMOIMOTEKH.

KommbroTepHble Kiacchl YHHMBEPCHTETa OCHAIIEHBI cUCTeMaMu mnporpammupoBanus (MS
Visual Basik, Visual Basik for Application), mpukiagasimu makeramu (MS Office, Word, Excel,
Power Point, Outlook Express), nepeBomunkamu (Promt). Tak:ke KOMITBIOTEpPHbIC KJIACChl Y HU-
BEpPCUTETA OCHAIICHBI afanTUBHOM cpenoit Tectupoanus (ACT), Ha ocHOBE KOTOpOi pa3padbora-
HBI TECTHI JJIS CTYICHTOB MO JUCIUIUIMHAM OOMIETTPOPECCHOHAIBHOTO U CIIEUaIbHOTO OJOKOB
JTUCIUIUIAH y4eOHBIX IJIAaHOB.

B nesrenpHOCTH 1O OOECIIEUEHUIO COOTBETCTBHUS MAPaAMETPOB CPeIbl OOy4YeHUS U PabOTHI
npeaycMoTpeHHbIM HopMaMm, HTT'Y pykoBojcTByeTCst 3akoHOAaTeNbcTBOM PD B oOnactu 3amu-
Tl Tpyaa u "Tpynosoii koneke Poceniickoit @epepannu’ ot 30.12.2001 N 197-D3 | BuyTpeHHUM
pernamentoM UHTT'Y u Mepamu, uznoxeHHbIMU B MHCTpYKIMSX 1O G€30MaCHOCTH U 370POBbIO
Tpyaa, yreepxaenusix B Uurl'Y (http://inggu.ru/).

YHuBepcureT yiydiiaeT o0pa3oBaTeNbHYIO Cpely Ui CTYACHTOB MOCPEICTBOM OOHOBIICHUS,
pacIIMpeHus U YKPETUICHUs MaTepUATbHO-TEXHUYECKOW 0a3bl, KOTOpAast JOJKHA COOTBETCTBOBATH
pa3BUTHIO 00Pa30BaTEIBLHOTO Mpoliecca. 3aaya MOCTOSHHOTO yay4llIeHus 00pa30BaTeIbHON cpe-
JIbI COOTBETCTBYET MPUOPUTETAM Pa3BUTHUs Y HUBEPCUTETA, YCTAHOBIEHHBIM [IporpamMmoii pa3pu-
tusg @PI'BOY BO "Unrynickuii rocyaapcTBeHHbI yHuBepeuter' Ha 2023-2032 rofbl.

Nurl'Y obecnieunBaeT HEOOXOAMMBIC YCIOBHS IS IMMOTYYCHHS MPAKTUIECCKOTO OTBITa, 00eC-
ne4nBasi MPOBEJIEHUsI Y4eOHBIX, MPOU3BOACTBEHHBIX U MEJarornuecKux MPakTUK B COOTBETCTBUU
¢ [lonoxkeHueM O MPaKTUYECKON MOATOTOBKE OOYYAIOUIMXCs, OCBAWBAIOIINX OCHOBHBIE Mpodec-
CHOHaJbHBIE 00pa3oBaTeIbHbIC MPOTPAMMbI BBICHIETO U CpeAHero mnpodeccnoHanpHOro 06paso-
BaHus Ha 0a3ax YHHBEpCHUTETa W HAa OCHOBE COOTBETCTBYIOIIHMX JOTOBOPOB, MPUKA30B PEKTOPA
Nurl'y.

8. MeToauuecKkue YKa3aHus AJisd oﬁyqammnxcﬂ M0 OCBOCHHUIO NTUCHUIIJIMHBI

Ha nexuusix mpenojgaBaTeiap 3HAKOMHUT CIYLIATENIEH ¢ OCHOBHBIMU MOHATHUSIMHU U IOJIO-
JKEHUSMH 10 TeKymed TteMe. Ha jekmusx ciymarens MojiydaeT TOJBKO OCHOBHOM O0BEM HH-
dbopmaruu o Teme. ToNbKO MOCeNIeHne JTeKIUil SBISETCS] HEAOCTATOYHBIM IS MOATOTOBKH K
71a00paTOPHBIM 3aHATHUSAM U dK3aMeHy. TpelyeTcs Takke caMoCTosITeNbHAsE padoTa 10 U3y4EHUIO
OCHOBHOI U JOTMOJIHUTEIBHON JTUTEPATYphl U 3aKperieHue MOMyYeHHBIX Ha JJa0OpaTOPHBIX 3a-
HATHUSX HABBIKOB.

[IpakTudeckue 3aJaHusl IO TEMaM BBIMOTHSIIOTCS Ha J1a00paTOPHBIX 3aHATUSX B KOMITbIO-
TepHOM Kiacce. Eciau nmaGoparopHbie 3aHATHS MPOMYIIECHB! (M0 YBAXUTEIHHOW WU HEYBAXKU-
TeIbHOU MPUYHHE), TO COOTBETCTBYIOUINE 3a/IaHUsI HEOOXOIMMO BBIMOJIHUTH CAMOCTOSTENILHO U
MPEJCTaBUTh PE3YJIbTAThl MPENOJABATEN0 HA OYEPEIHOM 3aHSATHHM, KOHCYJIbTALIMU WA 4Yepe3
o0Opa3oBaTeNbHbII mopTai.

CaMocrosTenbHas padoTa CTYJEHTOB — CIIOCOO aKTHUBHOTO, LIEJEHANPABICHHOTO MPHOO-
peTeHus CTyIEHTOM HOBBIX JIJIsi HETO 3HAHWW, YMEHUM U HAaBBIKOB 0€3 HEMOCPEACTBEHHOTO y4a-
CTHSI B TOM IIPOLIECCE MTPENOAABATEIIS.

KadecTBo mosyuaeMbIX CTy/I€HTOM 3HAHUM HANpPSMYIO 3aBUCUT OT Ka4eCcTBa U KOJINYECTBA
HEO0OXOIMMOT0 JIOCTYITHOTO MaTepuaia, a TaKXe OT KeJlaHusl (MOTHUBAIMM) CTYJEHTA WX TONY-
ynTh. [Ipu 00ydeHUn OCYIIECTBIISAETCS LIeJICHANMPABICHHBIN MPOIIECC B3AaMMOICHCTBHUS CTyAeHTa U
npenoaaBarens s GOpMHUPOBAHUSI 3HAHWUN, YMEHUH 1 HABBIKOB.

OIEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU 1
MMPOMEXYTOYHOM ATTECTAIIIA

IIIka/a U KpUTEPHH OLICHKH NPOMEKYTOYHOI aTrTecTanuu B opme 3auera

Onenka YpoBeHb OO6mme TpeboBaHUs K pe- [Tnanupyemble pe3ynbTaTsl 00y-
(Gambn) chopMupo- 3yJbTaTaM aTTECTAIluHU B YCHUS
BaHHOCTHU ¢dopme 3auera
KOMIIETEHITHH
«3auTeHO» Bricokuii ypo- TeopeTnyeckoe coaepxa- 3HaTh:
- CHCTEeMAaTU3UPOBaHHbIE, TITY-
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BCHb

HUE Kypca OCBOEHO IOJIHO-
CThIO 0€3 MPOOEJIOB TN B
LIEJIOM, MM OOJIbIIEH Ya-
CTBI0, HEOOXOIUMBIE TPaK-
THUYECKUE HABBIKU PaOOTHI
C OCBOCHHBIM MaTepHaIoM
c(OpMHPOBAHBI UJIH B OC-
HOBHOM C(hOPMHUPOBAHBI,
BCE€ UJIM OOJIBIITUHCTBO
MPEyCMOTPEHHBIX pado-
4ei mporpaMMon y4eOHbIX
3aJJaHHi BBITIOJIHEHBI, OT-
JICIIbHBIC U3 BBIMOJIHEHHBIX
3aJJaHHid COJIEPKAT OIINO-
KH

OOKW€ U TIOJTHBIC 3HAHUS T10
BCEM paszeiiaM JUCIHILIIHHEL, a
TaKXe [0 OCHOBHBIM BOIIPO-
cam, BBIXOJISIIIIAM 32 ITPEIEITbI
y4eOHOI TporpamMMmel;
- TOYHOE UCIOJIH30BAHNE
HAYYHOU TEPMHHOJIOTUH CH-
CTEeMaTHYECKU TPAMOTHOE U
JIOTHYECKH MPABUIBHOEC
U3JI0’KEHHE OTBETa Ha BOIIPO-
CBI;
Ymern:
- OPUEHTUPOBATHCS B TEOPHSIX,
KOHIICTIIUSAX U HAIIPABICHUAX
JMICIIATUTMHBI ¥ IaBaTh UM KPH-
THUYECKYIO OLICHKY, UCIIOJIb3Ys
HAy4YHbIE JTJOCTHIKEHHS IPYTUX
JVICIIUATUINH;
- TBOpYECKAasi CAMOCTOSITEIIb-
Has paboTa Ha MPAKTHYECKUX/
CEMUHAPCKHX/1a00paTOPHBIX
3aHATHUSAX, AKTHBHOE YJacCTHE B
IPYIIOBBIX O0CYKICHUSX, BbI-
COKHH yPOBEHb KYJIbTYPHI HC-
TIOJTHCHUS 3aJ1aHU;
Baagers:
- 0e3ymnpevyHoe BIaICHUE HH-
CTpyMEHTapueM y4eOHOH Juc-
LUIUIMHBI, yMeHHe ero 3¢ dex-
TUBHO UCIOJIb30BaTh B I1OCTa-
HOBKE Hay4YHBIX ¥ MPAKTHIC-
CKHUX 33J1a4;
- BBIp@KEHHAss CIOCOOHOCTh
CaMOCTOSITENILHO M TBOpYe-
CKM pemaTh CIOXHBIE IPO-
O5eMbl U HECTaH/IAapTHBIE CH-
TYyaIluu;
HOJIHOE U INTyOOKO€ YCBOGHUE
OCHOBHOM M JIOIIOJIHUTEIIbHOMN
JUTEepaTyphl, PEKOMEHIOBaHHOU
yueOHOM MporpaMMoii Mo Auc-
IUTLUINHE;

ba3zoBsri1 ypo-
BEHb

Teoperuueckoe coaepxa-
HUE Kypca OCBOEHO B Iie-
oM 6e3 poOeIoB, HEOO-
XOJIMMBbIE MTPAKTUYECKHE
HaBbIKU PabOTHI C OCBOCH-
HBIM MaTepUaJIOM B OCHOB-
HOM C(pOPMHUPOBAHBIL,
peyCMOTpEHHbIE pabo-
4yeil yueOHOM mporpaMMoit
yueOHbI€ 3aJJaHUS BBITOJI-
HEHBI C OTJEIbHBIMU He-
TOYHOCTSIMH, Ka4eCTBO
BBITIOJTHEHUS OOJIBIIMHCTBA

3HaTh:

- JIOCTaTOYHO MOJHBIE U CUCTE-
MaTU3HUPOBAHHBLIC 3HAHUA 10
JTUCIUILINHE;

Ymersb:

- OPUEHTHUPOBATHCA B OCHOB-
HOM TCOpUAX, KOHICITIUAX U
HaIpaBJICHUSAX TUCLHUIUIMHBI U
AaBaTb UM KPUTUYCCKYIO
OIICHKY;

- UCIOJIb30BaHUE HAYYHOU
TCPMUHOJIOTUH, JIMHTBUCTH-
YECKHU 1 JIOTUYECKU MTPABUIIb-




3aJaHUuN OLICHEHO YUCJIOM
0asI0B, OJU3KUM K Mak-

CUMYMY.

HOE U3JI0)KEHHUE OTBETA Ha BO-
MIPOCHI, yMEHHE JIeNIaTh 000C-
HOBaHHbIE BBIBOJbI; Baamers:
- BJIaJIEHUE UHCTPYMEHTapUeEM
MO TUCIUIUINHE, YMEHUE €T0
UCII0JIb30BaTh B IOCTAHOBKE U
pelIeHNH Hay4YHBIX U podec-
CHOHAJIbHBIX 3a/1a4;

- YCBOEHHE OCHOBHOM M JOIOJI-
HUTEIJIBHOM JINTEPATYPHI, PEKO-
MEHIOBAaHHOH y4eOHOU mpo-
IrPaMMOM 10 AUCLUIUIMHE;

- caMocCTosITeIbHAsA paboTa Ha
MPAKTUYECKUX 3aHATUAX, yda-
CTHE B IPYIIIOBBIX 00CYXkKe-
HUSIX, BBICOKHI YPOBEHb KYJIb-
Typbl UCIIOJIHEHUS 3aJJaHU;

- cpeaHui ypoBeHb chopMuU-
POBAHHOCTH 3as1BJICHHBIX B pa-
0oueil mporpaMme KOMIETEH-
1007078

Munumanb-
HBII YPOBEHb

Teoperudeckoe coneprkaHue
Kypca OCBOCHO OoJIbIleH va-
CTBIO, HO IPOOECITBI HE HOCST
CYIIIECTBEHHOI'O XapaKTepa,
HEO0XOIMMBIE TPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCH-
HBIM MaTE€pHajOM B OCHOB-
HOM C(OPMHPOBAHBI, O0JIb-
HIMHCTBO MPEIYCMOTPEHHBIX
paboueil yueOHOI nmporpam-
MOU yueOHBIX 3a/IaHUI BBI-
MIOJTHEHBI, OT/ICJIbHBIE U3 BbI-
MOJTHEHHBIX 33JIaHUI COMIep-
JKaT ONIHOKH.

3HaTh:

- AOCTAaTOYHBIA MUHUMAIb-
HBIH 00bEM 3HAHMI 110 JHC-
LUTIIMHE;

- YCBOGHHUE OCHOBHOI1 JIuTEepa-

TYpBI, PEKOMEHIOBAaHHOI
yueOHOI IpOorpaMmMon;
Ymern:

- YMEHHE OPUEHTUPOBATHCA B
OCHOBHBIX TEOPHUSIX, KOHIIETI-
uuax u HanpapneHusx no
JHUCIUIUIMHE U 1aBaTh UM
OLICHKY;

- UCII0JIb30BAaHUE HAYYHOU
TEPMHUHOJIOTUH, CTHJIUCTH-
JecKoe

1 JIOTHYECKOE U3JI0KCHHUE OTBE-
Ta Ha BOIIPOCHI, YMEHUE JENaTh
BBIBOJIbI 0€3 CYIIECTBEHHBIX
OIIHMOOK;

Baangers:

- BJIQJICHUE HHCTPYMEHTapUEM
yueOHOW JUCIUILTUHBI, yMe-
HHE €r0 UCI0JIb30BaTh B PEIlle-
HHUHU TUIIOBBIX 3a71a4;

- YMEHHE O] PYKOBOJCTBOM
Mperno/iaBaresis pemarh CTaH-
JApTHBIC 3a]1a4H;

- paboTa o pyKoBOJICTBOM
Mpeno/aBaTesisi Ha MpaKkTH4e-
CKHX 3aHATHUSIX, JOMYCTUMBII
YPOBEHB KYJIbTYPbI UCIIOHE-
HUS 3aJIaHU;

-IOCTAaTOYHBI MHUHUMAILHBIN




rpaMMe KOMIIETCHLIUH.

«He 3a- KOMIIETEH- TeopeTnueckoe comeprxa- [TnanupyemMsl pe3ynbTaThl 00Y-
YTEHO» UM, 3aKperl- HUE Kypca OCBOEHO Ya- YEHUs HE JOCTUTHYTHI
(MeHee JICHHBIE 32 CTHYHO, HEOOXOIUMBbIE
61) JTUCLUTLIIN- HaBBIKU paboTHI HE cop-
HOH, He MHPOBAHbI WK cHOPMHUPO-
copmupo- BaHbI OTJICJIbHBIE U3 HUX,
BaHbI OO0JIBIIMHCTBO MPEyCMOT-

PEHHBIX paboueil yaeOHO
MPOrpamMMoOi 3aIaHUH He
BBITIOJIHEHO JIMOO BHITIOJI-
HEHO C rpyObIMH OInOKa-
MU, Ka4€CTBO MX BBITIOI-
HEHUS OLIEHEHO YUCIIOM
0aJJIOB, OJIM3KUM

K MUHUMYMY.

OOHJ ONEHOYHBIX CPEACTB JJIA ITPOBEAEHUSA TEKYIIEI'O KOHTPOJIA

Bonpocel ass codecegoBanus

Bompocsr quiist cobecenoBanmst B 6 cemecTpe.

1. KommbioTepsl 1 ynpasieHne NPOU3BOACTBOM. Metonpl nporpammupoBanus. CTuib
MIPOrpaMMHUPOBaHUS
2. AHaJIOroBbIe CUTHAJIBI, YIIPABICHUE M0 3aMKHYTOMY LIUKIIY U MHTEJUIEKTyaJIbHbIE MO-

nyiu. Pacnipenenennsie cuctembl. YenoBeko-MalllnHHBIA HHTEPQEC

3. YrpasneHue mpou3BOICTBEHHBIMHU MTPOIIECCAMH C TIOMOIIBIO0 OOBIYHBIX KOMITHIOTEPOB.
Tunel cTpareruii ynpasnenus. [loacucremsl Tekymero koHTpoisd. IlogcucteMsl mocieqoBaTeIbHOIO
HENCTBUA

4, S3piku BbICOKOTO ypoBHs. [Ipukiannbie mporpamMmel. TpeOoBaHHs K KOMIIBIOTEpAM
MIPOMBIIIUIEHHOTO Ha3HAYEHNSI.

5. [Iporpammupyemblii KOHTpoOJUIEP. BXOMHBIC/BBIXOHBIC COSIMHEHUS. BX0OJHbIE TUIATHL
Brixonnsie coenunenusi. O003Haue€HNE BXOAOB U BBIXOOB. Y JaJICHHbBIE BXO/AbI U BBIXO/BI.

6. IIpenmymectBa ynpasienus ¢ nomouisio [1JIK. Metonsr nporpammuposanus. [Ipo-
roH nporpammbl. O003HauUeHNE BXOI0B/BBIX0/I0B M ABOMYHO-KOIMPOBAHHBIE ajipeca.

1. Croiiku, miatel u curdansl. Allen Bradley PLC-5. Siemens SIMATIC S55. CEGE-

LEC GEM-80. ABB Master. Mitsubishi F2. 8. Buyrpennee OMTOBOE 3allOMHHAOLIECE YCTPOMCTBO.
MHuoroctynenuatsie cxeMsl. Jlormueckne cumBoibl. CIUCOK omnepaTtopoB. buToBoe 3amomMuHaroree
YCTPOHCTBO

9. Taiimepbl. Cuetunku. Liudpossie npumenenus. [Ipeacrasnenue uncen. Ilepemerienue
naHHbIX. CpaBHEHUE JaHHBIX. Apu(MeTHIeCKHE ONepallHy.

10. Kombunarophas u coObITHitHO-ynIpaBisiemas jJoruka. KomOunaropaas goruka. CoObI-
THHHO-YIIpaBisieMast JIOIHKa.

11. Muxpo-IUIK. IEC 1131-3: x obmemy cranaapty. CpenctBa nporpammupoBanus. MH-
CTpyMEHTaJIbHBIE CPEACTBa MporpamMmmupoBanus. CTuis nporpaMMupoBanus. [IporpaMMoTexHuUKa.

12. IIpoexktnpoBanue cBepxy BHU3. CTpykTypa nmporpammsl B paznuunbix [IJIK. JleWicTBus
10 OOCTYXHUBAHHUIO M peayu3aiisi xopomux mnporpamm. CokpalieHne BpeMEHH MPOTrOHa POTPaMMBbl.
AHaJoroBble CUTHAJIBL, YIIPABJICHUE 110 3aMKHYTOMY LIUKIIY U UHTEUIEKTYalbHbIE MOAYJIN.

Kputepun onenkn:

YPOBEHb  C(OPMHPOBAHHOCTHU
3asBJICHHBIX B pabodeil Tmpo-




- 13-14 GannoB BBHICTaBISETCS CTYICHTY, €CIH JIEMOHCTPHPYET IOJHOE MOHWMAaHHe
npobiemMsl. Bee TpeboBaHus, MpeabABIseMbIe K 33JaHUIO BBHITIOTHEHEI;

- 11-12 GannoB BBICTABJISIETCS CTYACHTY, €CIIM AEMOHCTPUPYET 3HAYUTEIbHOE IOHUMA-
Hue npoOieMsl. Bee TpeboBaHus, IpeabsIBIIEMbIE K 3a/JAHUIO BBIITOJIHEHBL;

- 8-10 GamnoB BBICTABISIETCS! CTYJACHTY, €CIM JEMOHCTPUPYET YacTHYHOE MMOHWMaHHE
mpo0OsieMbl. bOBITIMHCTBO TpeOOBaHUil, IPEIBIBISIEMBIX K 3a/JAHUIO BHIITOIHEHBI;

- 0-7 6ayIoB BBICTABIISIETCS CTYJCHTY, €CIIM JICMOHCTPUPYET HEMIOHUMAaHKUE TIPOOIIEMBI.

Bonpocs! 1t cobecenoBanus B 7 cemecTpe.

1. IMoustie «SCADA-cuctemay. @ynknuu u texHoiorun SCADA-cuctem

2. TexHMUECKHE, CTOMMOCTHBIE, SKCIUTyaTaloHHble Xapakrepuctuku SCADA-
CHCTEM

3. Mecto SCADA-cuctembl B CAY IPOMBINIIEHHBIM KOMILUIEKCOM

4. [Tonsitue «MHeMocxXeMa» TPOMBIIIICHHOTO KOMIUIeKca». TpeOoBaHws,
NpebsIBIISICMbIE K MHEMOCXEME

S. OCHOBHBIC 3Tallbl CO3IaHUS MHEMOCXEMbI POMBIIIICHHOTO KOMILUIEKca. AHa-
JIM3 UCXOIHBIX TaHHBIX.

6. Co3laHue CTaTUYECKHUX AIIEMEHTOB MHEMOCXEMBI

7. Co3nanune 6a3bpl JaHHBIX ITAPaMETPOB TEXHOJIOTHYECKOTO TIporecca

8. [TocTaHOBKA 3aa49K IO CO3/IaHHI0 MHEMOCXEMBI IIPOMBIIIIIEHHOTO KOMILIEKCa

Kpurepun ouenknu:
- 11-12 GamioB BBICTAaBISIETCS CTYACHTY, €CIH JIEMOHCTPHPYET MOJIHOE MOHMMaHWE
npo0iieMsl. Bee TpeOoBaHus, peabsBIsEMbIE K 3aaHUIO BBITIOJTHCHBI;
- 9-10 GanoB BBICTAaBISIETCS CTYACHTY, €CIIM JEMOHCTPHUPYET 3HAUUTEIbHOE MOHMMA-
Hue npo0bsembl. Bee TpeOoBaHuUs, IPEABSIBIIEMbIC K 3aJIaHUIO BBITTOJIHEHBI,
- 7-8 OajuIoB BBICTABISETCS CTYACHTY, €CIIM JIEMOHCTPHPYET YacTHYHOE IOHWMAaHUE
npoOIeMBl.

BonpmmHCcTBO TpeOOBaHuUil, IPEABABISIEMBIX K 3aJaHUIO BBITIOJHEHBL;
- 0-6 6anoB BBICTABIIAETCS CTYACHTY, €CIIH AEMOHCTPUPYET HEIIOHUMAHUE MPOOIIEMBI.

X.3. KoHTposbHOE TeCTHPOBaHHE

1. [lepBbIMU pOrpaMMUPYEMBIMU JTOTHYECKUMU KOHTPOJIEPAMU IIPHUHSTO CUH-
TaTh:
a) KOHTPOJUIEPHI Ha )KECTKOH JIOTUKE, MCIIOIH30BABIINECS JIJIsl aBTOMATH3AIMHA COOPOTHBIX
JIMHUIA B aBTOMOOMJILHOM MTPOMBIILICHHOCTH
0) KOHTPOIUIEPHI, IPOTPAMMHPYEMEIE ITOCPEACTBOM U3MEHEHHS CXEMBI COETMHEHUH pelre
B) KOHTPOJUIEPHI, IPOTPaMMHUPYEMbIe Ha MAITUHHO-OPUEHTUPOBAHHOM SI3BIKE
T') KOHTPOJIIEPHI, TOACPIKUBAIONINE SI3BIKH TEXHOJIOTHISCKOTO MTPOTPaMMHUPOBAHUS

2. Bri6epure obmacts 3anmad, rae HanbOoee mupoko mpuMmenstores [TJIK
a) 00paboTKa oK(POBAHHBIX CUTHAIOB
0) yrpaBieHHEe TEXHOJIOTUIECKHUMHU MPOIECCAMU
B) yIipaBiieHHE poOoTaMu
') B CHCTEMAaX OXPaHbI

3. B uem 3akmouaercs rmasHoe otiunuue [IJIK ot MukpokoHTpoiepa
a) [IJIK noguep>kuBaroT OoJblliee KOJIMIECTBO HHTEP(EICOB IO CPABHEHUIO C
MHUKPOKOHTpPOJUIEpaMHU
0) I[IJIK MOTyT BBITIOJHATH TOJBKO JIOTHYSCKUE KOMaHBl M HE TOJICPKUBAIOT OTIEPAIH HAJT
YUCIaMU C IUIABAIOIIEH TOUKOU



B) IJIK sIBIISAFOTCS CAaMOCTOSITENBHBIM YCTPONCTBOM, a HE OTICIHLHON MHKPOCXEMOM
r) Bce [1JIK oGnmanarot ropa3no OOJBIIMM KOJTHMYECTBOM KaHAIOB BBO/A-BhIBOJIA TAHHBIX, YEM
MHUKPOKOHTPOJIIEPHI

4. B yem 3akmtouaercs rnmaBHoe oTinuue [TJIK ot koMmnbroTepa
a) I1JIK He Mo3BONAIOT MOKITIOYATH Tiepu(epHitHbIe YCTPOCTBA (MBIIIb, KIIABUATYPY H T.1.)
0) I[IJIK He monepXKMBarOT YCTAHOBKY OINEPAIMOHHBIX CHCTEM
B) IIJIK oprenTipoBaHs! Ha paboTy ¢ MalTMHAMH Yepe3 KaHaIbl cOOpa TaHHBIX C JATYUKOB U
BBIBOJIa CUTHAJIOB YITPABIICHUS HAa UCTIOJTHUTEIBHBIC MEXaHU3MBI
r) [IJIK opreHTHpOBaHBI HA MPUHSATHE PEIICHUE U YIIPABICHNE OIIEPaTOPOM

S. B yem 3aknrouaercs rinasaoe otanune [1JIK ot BcTpanBaembIx cuctem
a) ITIJIK u3rotaBnuBaroTCsl Kak cCaMOCTOATENLHBIE M3IENUS, OTJCNIbHBIE OT YIPaBIISIEMOT0 MPH
€ro IOMOIII 000PYTOBaHS
0) IJIK noanepkuBatoT MHOTOKpaTHOE MPOrPaMMHUPOBaHHUE
B) BCTpaMBaeMble CHCTEMBI HE MOTYT OCYILECTBIIATh YIIPABICHHE TEHOIOTUIECKUM IIPOIIECCOM
r) [IJIK umerot ropa3zio MeHbIMe radapuThHl M0 CPABHEHHIO C BCTPAMBAEMBbIMU CUCTEMaMHU

6. K kakoii rpynne otHocurcs [UIK, umeromnii 80 kaHanioB BBOAA-BbIBOJA 1aH-
HbIXx? a) HaHO-T1JIK
0) mukpo-T1IJIK
B) CpeqHHe
r) OoJpIre

7. K kaxomy tumy otaocutcs [1JIK, npuBeneHHbIi Ha pucyHke?

a) MOHOOJIOYHBIC

0) MOTyIIbHBIE

B) pacIipe/ielIeHHbIe
T') BCTpauBaeMble

8. Kaxoit u3 IJIK, mpuBeieHHBIX Ha pUCYHKAX, SIBISIETCS paclpeaeIeHHbIM (C
yAaJIeHHBIMH MOJYJISIMH BBO/Ia-BbIBOJIA)?




3a CUCT

9. Yro conepxut crangapt MOK 61131-3?
a) onmcanue obmacreit mpumenenus [1IJIK, rne onn Hanbonee 3 ek THBHBL
0) npuHLIHUIIBI TOCTpOeHUs apxuTeKTypsl [1IJIK
B) OIHCaHUe SI3BIKOB TiporpammupoBanwst st [1JIK
) TpeboBaHMs K 000PYAOBaHUIO U ycloBUsM dkcrutyaranuu [TJTK

10. Ykaxure crangapTHele s3b1ku nporpammupoBanus [UJIK cormacHo cranmapty
o IJIK. a) Cu, I1ackans
6) Cu, [lackans, @optpan
B) FBD, Cu, SFC
r) LD, ST, FBD, IL, SFC

11. Uro U3 mepevnciIeHHOTo He OTHOCHUTCS K MporieccoprHomMy moyito [TJIK? a)
HHTEPQEHCHI
0) 3armOMHUHAOIINE YCTPOICTBA
B) 4acChl peaJlkHOTO BPEMEHU
T') CTOPOKEBOH TaltmMep

12. B yem 3akrouaeTcsi OCHOBHas ()YHKIIHSI CTOPOXKEBOTO TaliMepa?
a) moacuuteiBaeT Bpems padotsl [TJIK B TekymieM ceance mocie 3amycka
0) HCHOJIB3yeTCs MPOrPAMMHICTOM B Ka4eCTBE JIOMOJTHUTEIBHOTO alllIapaTHOTO TaiMepa
B) MCIIONIB3YETCsI ISl OTCIICKUBAHKSI COCTOSIHUS OTHOTO U3 KaHAJIOB BBOJIA TAHHBIX
r) BeIpaOaThIBaeT CUrHaja cOpoca JUIsl Iepe3anycka «3aBUCILEro» mporeccopa

13. B uem 3akmrouaercs ocHOBHas QyHKIHMS 4acoB peanbHoro Bpemenu [1JIK?
a) BBIJAIOT CUTHAJI TAKTUPOBAHMS AJIs annapaTHeIx Taiimepos [1JIK
0) TIO3BOJISIFOT OCYIIECTBUTh MPUBSI3KY JAHHBIX WM COOBITUI K ACTPOHOMHUYECKOMY BPEMEHHU
ABTOHOMHOTI'O ITUTAHUS
B) OCYIIECTBIISIOT MOACYET BPEMEHH pabOTHI IIpOTrpaMMEl, 3ammymenHoi Ha [1JIK
T') UCTIONIB3YIOTCS AJ1s1 0ToOpaskeHus Ha jauueBoid nanenu I1JIK 3Hauenus texyero

ACTPOHOMHUYCCKOI'O BPEMECHU

14, Kakas u3 nepednciieHHbIX QYHKIUN HE BBITIOTHAETCS MPOIECCOPHBIM MOY-
mem?
a) cOOp MaHHBIX W3 MOAYJICH BBOJIA B TAMSTh M OTCHUIKA JAHHBIX U3 AMSATH B MOJIYJIH BBIBOJA
0) BBINOJIHEHHE HAYAIBHOM 3arpy3Ku M UCIOJIHCHHUE OMEPAllMOHHON CUCTEMBI



B) MHIUKAIIHS COCTOSIHHS KAHAJIOB BBOJIa-BBIBOJIA TAHHBIX
T') BEIIOJTHEHHE 0OMEHA JJAHHBIMU C YCTPOMCTBOM ISl TPOTPaMMHUPOBaHUsT KOHTPOJLIEpa

15. [uxnuyeckuii aIrOpUTM, BKIFOYAIOIIUM BBOJ] TAHHBIX U pa3MelleHUE UX B
O3Y, 06paboTKy JaHHBIX U BBIBOJI, HA3BIBAETCH. . .
a) IUKJI ompoca
0) IMOTB30BATEIIBCKUH ITHKIT
B) IPOTPaMMHBIH ITUKIT
') pabounit ITIKI

16. UTo U3 MepevrCICHHOTO HEe OKAa3bIBACT BIMSIHUS HA JIJIUTEIHLHOCTh BBITOJHE-
Hus nukimdeckoro anropurMa [1JIK, Bkirrowarommero BBoI JaHHBIX U pa3Mmenienne ux B O3V,
00pabOTKy JaHHBIX U BHIBOJI
a) OpICTpOAEIICTBHE MOy el BBOJa-BHIBO/IA
0) BpeMsl peakiiui KOHTPOJLIepa
B) IPOM3BOIUTENHHOCTH IIPOIIECCOPa
T') IPOITyCKHAast CIOCOOHOCTH POMBIIIUIEHHOH CETH

17. WnuTepBan BpeMeHU OT MOMEHTA IOSIBICHUS BO3AEUCTBUS Ha cUCTEMY (CO
CTOPOHBI MOZyJIeH BBOZIA HJIM OIIEpaTopa) A0 MOMEHTa BEIPaOOTKH COOTBETCTBYIOILIEH peax-
LUU — 3TO

a) JNTUTEIHHOCTh KOHTPOJUIEPHOTO KA
0) uHTEepBaJ OIpoca MOAyJIeH

B) BpeMsI peaKIiuu

T') BpeMs YCTaHOBKH BBIXO/IOB

18. Kak nassiBaetcst moBTopHbIi 3amyck [1JIK, KoTOpbIil BEITOIHIETCA HACTOIBKO
OBICTPO MOCIIC TPOTAIaHus ITUTAHUS, YTO PA0OTOCTIOCOOHOCTh BOCCTAHABIMBACTCS TaK, OY/ITO
MIUTaHMS HE TPOTaiano
a) XOJIOJHBIN pecTapT
0) TeTuIbIiA pecTapT
B) TOPSIUMl pecTapT
T) OBICTpBII pecTapT

19. Kak Ha3bIBaeTCs CHUrHAJ, UCTIONB3YEMBbIH [T TIPEICTABICHHUS HEMPEPHIBHO
W3MEHSFOIIUXCS PU3HMYECKUX BEITMUUH?
a) aHAJTOTOBBII
0) AUCKpETHBIN
B) TIOCTOSIHHBIH
T') CTaHJaPTHBIH

20. Kak B cricTeMax aBTOMaTH3aINHU MPUHATO HA3BIBATH IBOWYHBIC CUTHAIIBI, T10-
CTYNAIOLIME OT KOHLIEBBIX BHIKIIIOYATENEH, JaTYMKOB 3alI0JHEHUS] EMKOCTEH, JaTYNKOB
OXpaHHOW CHTHAIHM3AIUN U T.1.7
a) aHAJIOTOBBIC
0) OUCKpeTHBIE
B) MEPHOINYECKUE
T') CTaHIapTHBIE

21.Kakyro TeopeMy HEOOXOJMMO HCIIOIh30BATh ITPH BBIOOPE YaCTOTHI JIUCKPETU3AINN aHAIIO-
TOBOT'0O CUrHamua?

a) Teopema JlamyHoBa

0) xpurtepuii HaiikBucra



B) Teopema KoreaprHukoBa
r) Teopema Komm

22. Bribepute THIT TUCKPETHOTO BXOa, COOTBETCTBYIOIIMHA CUTHATY OT MEXaHUIECKOM
KHOTIKH, T€pPKOHA, KOHIIEBOT'O BBIKITIOYATENSI, KOHTAKTOB Pelle.

a) nocrosiHHOe Hanpsokenue (0 — 24 B)

0) mepemenHoe Hanpspkenue (110 B, 220 B)

B) MOKPBI KOHTaKT

T') CyXO¥ KOHTaKT

23. Hepezlaqa OHEPruu njimn I/IH(bOpMaI_II/IOHHOFO CUrHajia MExay 3JICKTPUICCKUMU LCTIA-
MU, HC UMECIOIMUMU HETIOCPECACTBECHHOI'O JICKTPUYCCKOTO KOHTAKTa MEKAY HUMHU — 3TO ... pa3BiA3Ka
TraJJbBaHNYCCKas1

24. Kaxoii n3 nepeuncieHHbIX HHTEP(EWCOB HE TTOMYUMIT PACIIPOCTPAHEHHUS B IIPOMBIIII-
JIEHHOM aBTOMaTH3aIuu?

a) RS-485

6) CAN

B) Ethernet

r) SPI

25. HabGop mpaswi, KoTOpbie YyIpaBIsitoT 00MeHOM HHGpOpPMAIHen U OMPEIeNISIOT CHHTAK-
CHC U CEMaHTHKY COOOIICHUH, OTIepalluyl YIPaBJICHHs], CAHXPOHU3ALNIO U COCTOSHUS P KOMMYHHU-
KallMH, — 3TO ... OOMEHa.

IIporokon

26. Kakoli n3 nepedricieHHbIX A361K0B cTaHgapTa MOK 61131 He oTHOCHTCS K sI3BIKaM
BU3YaJIBHOTO (IpadynyecKoro) mporpaMMUPOBaHMs?

a) FBD

0) ST

B) CFC

r) LD

27. Bribepute a60peBuaTypy, 0003HaYAOIIYIO S3bIK TOCTIEI0BATENHLHBIX ()YHKIIMOHAIb-
HBIX CXEM:

a) LD

b) ST

c) FBD

d) SFC

28. Hanmmure Ha3Banue si3bika crangapra MOK 61131 , 0coGEHHOCTBIO KOTOPOTO SIBJIsI-
€TCsl UCIIOJIb30BaHKe acceMOIepOnoA0OHBIX KOMaH T

IL

29. OcHOBHBIE KOMIIOHEHTHI s13bIKa FBD:
a) omepaTopbl, MOAU(PUKATOPBI, OTIEPAH/IBI, PETUCTD;
b) KOHTaKTHI, BUTKH, KATYIIKH, COEMHUTEIBHBIE INHHUU,
C) GpyHKUMOHAIBHBIE OJIOKH U COEIMHHUTENLHBIE JIUHUM;
d) mwaru, HavanbHEIE WAy, IEPEX0/IBbI, OPUEHTUPOBAHHEIE CBS3H;



30. B uem 3akirouyaeTcss OCHOBHAs OCOOCHHOCTh OIEPAIMOHHBIX CHCTEM PEabHOIO Bpe-
McHU?

a) pa3aeiAioT MPOIIECCOPHOE BPEMS MEKIY BBIMOJHEHHUEM HECKOIBKUX IIPOIpaMM

0) oOecneunBarOT ACTEPMUHUPOBAHHOE BPEMSI BBHITTOIHEHIS 3a/1a4 M BPeMsI PEaKkIuy Ha
armnapaTHbIC IPEPhIBAHUS

B) OPUCHTHPOBAHKI HA OPTaHU3aIUI0 OBICTPOTO JOCTYIIA K OOLIUM pecypcaM CEeTH

T') YIPABISIOT peCypcaMu KOMITLIOTEPa H OPTaHU3YIOT B3aMMOJICHCTBUE C MOJIh30BATEIIEM

31. HazoBute cranmapT, 00ecIednBarOIINiA BO3MOXKHOCTH COBMECTHOH PabOTHI CPEIICTB
aBTOMATH3alWH, PYHKIIMOHUPYIOIUX HA Pa3HBIX alllapaTHRIX IIaT(GOopMax, B pa3HbIX MPOMBIIIICH-
HBIX CETAX M MPOU3BOANMEBIX Pa3HBIMHU (hHUpPMaMHU

OPC

32 Hanuimre aHrios36I4HbIN TCPMUH, 0603Haqa}0m1/1171 KAUCIICTYCPCKOC YIIPABJIICHUC U

cOOp JaHHBIXY
SCADA

33. Kakoit u3 nepeuncneHHbIX (yHKIMOHAIBHBIX OJIOKOB YCTaHABIMBAET CBOM BbIxoa Q B
COOTBETCTBHUHU C IPUBEICHHON HUKE BPEMEHHOM uarpaMMoin?

S I Wy

0 i 1213 h
T U _
t0 tH+PT 12 15+PT
1 )
ET .’/ ’a’ | /
/ / /
_ / 0
tl 2 t3 t4 th
a) TON
6) TOF
B) R_TRIG
r)F_TRIG
34 Kakoii u3 MEPCUNCICHHBIX q)YHKI_II/IOHaJ'H:HBIX OJIOKOB YCTaHABJIMBACT HA CBOCM BBIXO-

ne Q moruveckyro eNVHUITY U yAepKuBaet ee B TedeHne onHoro nukia [UJIK, xorma Ha ero Bxome CLK
TIOSIBIISIETCS] OTPHUIIATENBHBIA (HPOHT?

a) TON

0) TOF

B) R_TRIG
r)F_TRIG

35. B516epI/ITe HEBEPHOE YTBEPKACHUE
CTUinst
CTU
VarBOOL1—CU QF— VarBOOL3

VarBool2— RESET CV[-VarWORDzZ
VarWORD1—| PV

a) Ha BbIXOJEC Q YCTaHAaBJIMBACTCA €ANHHNIIA, KaK TOJIBKO 3HAUCHHUC CV cranoBurcs PaBHO WA

Gosnbiie 3HaueHus PV
0) 3nauenune CV nexkpeMeHTUpyeTcsl KaX bl pa3, korga Ha Bxoje CU mosBiseTcss HOBBII

UMITYJIBC



B) npu RESET =1 Beixox CV ycraHaBiIMBaeTCs B HOJIb

I') HOJOXUTEIbHBINH (poHT Ha Bxoae CU yBennuuBaeT 3HaueHrue CV Ha eAMHUITY

36. POU, koTOpBIii BBIAET OJTHO WIIM HECKOIILKO 3HAYEHUI BO BpeMs BHITTOHEHHUS 1 BCe-
I/1a BBI3BIBAETCS Yepe3 IK3EMIUISIP, KOTOPBIH SBISIETCS €0 KOMHUeH

a) mporpaMmma

0) pyHKIUSL

B) (yHKITMOHANBHBIN OJIOK

r) uaTepderic

37. Kakoii u3 a1eMeHToB JepeBa ycTpoiCTB MO3BOJISIET YCTAaHOBUTH CBs3b ¢ [1JIK? a)
Application

0) Task Configuration

B) Device

r) Library Manager

38. Kakoii 3 mpuBeIeHHBIX HIDKE MoayJeii ¢pupmbl Reallab BeimonHseT GpyHKINIO BHIBO-
Jia YIPaBISIONIMX CUTHAJIOB ITOCPEJICTBOM IEPEKITIOYEHUS] KOHTAKTOB perie?

a) NLCon-CE
6) NLS-3024
B) NL-8R

r) NL-16DI

39. Opnua n3 BxonoB Moayist NL-16D1 vactpoeH asst pabOTH B pesKUMe CUETINKA UM-
IyJIbCOB. YKaKUTE Ha3BaHUE KOJIOHKHU, COAEPKHUMOE KOTOPO MO3BOJISIET ONPEeIUTh HOMEP YKa3aH-
HOTO BXO/1a.

[{J mL_s_16D1 x

Obuiee Nms Tun goctyna Tpurrep Cpeur READ Anuvna Obpabortka owwmnbok Casur WRITE
0 Channel 0 Read Input Registers (Koa dyHkwm 04) Lukn., t#1000ms 160000 1 CoXpaHWTb NOCA. 3Ha4eHne

1 Channel 1 Read Input Registers (Koa dyHkwm 04) Lukn., t#100ms 1620216 1 COXpaHWTb NOCA, 3HaYeHne

2 Channel 2 Write Single Register (Koa dyHkwm 06) Mepeatmit HpoHT 16%0216

Kawran Modbus Slave

Modbus Slave Init

ModbusGenericSerialSlave
CoOTHeCeH!e BXOA0B/BLIXOA0E

ModbusGenericSerialSlave IEC
Objects

Cocroanue

Wrdopmauma

a) Ums

0) Tun nocrymna
B) Tpurrep

r) Caur Read

40. Kakoe 13 cBOWCTB anieMeHTa Busyanu3amu «KHOIKa» Mo3BoJIsieT yCTaHOBUTD Peak-
M0 Ha HA)KaTUE KHOMKH?

a) Konduryparus BBosa

0) [lepemenHnas cocTosiHUS

B) llo3umms

r) [lepemenHas 1Beta

Cnenudukamus Tecra. B TecTax HCHONB3YIOTCS BOMPOCHI C BHIOOPOM OTHOT'O MPABUIBHOTO
OTBETA U BOIIPOCHI C BBOJIOM TEKCTOBOTO OTBeTa. Beero 40 Bompocos.



HMHCTpyKIHUs M0 BITOJHEHUI0. BpeMs sk3ameHarmonaoro tectupoBanus — S0 muH. Tect
BBITIOJIHACTCS C MCIIOIb30BaHUEM CHUCTEMBI AnekTpoHHoro ooyuenus MKTUB http://Ims.sfedu.ru.

Kputepun onenkn:
—  34-40 6annoB BeIcTaBiIsIeTCs 0OyUaromemMycs, ey BeinoiaHeHo 85—100% mpaBUIBHBIX OTBETOB;
—  28-33 Ganna BeICTaBIsIETCSl 00yUAIOMIEMYCsl, €CIIH BBIOIHEHO 71-84% NpaBUIIbHBIX OTBETOB;
—  24-27 6annoB BBICTABISAETCS 00ydaronieMycs, eciii BemomHeHO 60—70% MpaBUIBHBIX OTBETOB;
—  0-23 bayra BBICTaBIIACTCS 00YUAIOMIEMYCS, €CITH BBIIOIHEHO 54% W MEHbIIE IPaBUIBHBIX OTBETOB.

X.4. JlaGopaTopHnbie padoTsl NeNe 1-12
(BbINOJIHEHHE, TOATOTOBKA 0TYETA, 3a1MTA 0TYETA)

Monyns 1. I[IporpammupoBanue B mporpaMMHO-TeXHHYeCKUX Komiiekcax ACY TII

JlabopatopHas padota Nel. 3nakomcTBO co cpenoii Codesys 3.5. Cozaanue HOBOTO MPOCKTA.
3nakoMcTBO ¢ MDK-sa3bikamu TiporpaMmmupoBanus B cpene Codesys 3.5.

Kparkoe onucanue: cTyaeHTaM HEOOXOAMMO HAYYUTHCS EPBOHAYAILHBIM HACTPOWKAM CpEJIbI
nporpammupoanus Codesys 3.5, 0CBOUTb OCHOBHBIC IPHEMbI IPOrPaMMHUpPOBaHusl Ha si3bikax FBD,
ST crarmapra MOK 61131-3 Ha puMepe pelieHs 3a1a4H yIIPaBICHNAS OCBEIIEHHEM B KOMHATE C UC-
M0JIb30BAaHUEM THIIOBBIX ()YHKLIMOHAIBHBIX OJIOKOB: TAKMEPOB, CUETYNKOB, AETEKTOPOB GpoHTa. 3a-
MyCK MPOTPaMMBbI OCYIIECTBUTh B PEXKUME IMYJIIAIUH.

JlaboparopHuas padora No2. Coznanue CTPYKTYPBI TPHIOKEHISL.

Kparkoe onucanue: cTyaeHTaM HEOOXOIMMO HayYUThCS paboTaTh CO CI0KHBIMHU MPOEKTaMH U
ucnonb3oBath POU 1 MX CTpYKTYpHpOBaHUsI HA IPUMEpPE 3a7a4ll MOJICITUPOBaHUS pabOTHI KOHBEiie-
poB

JIaboparopHas pabota Ne3. Busyanusarus B cpeae Codesys 3.5.

Kpatkoe onvicanue: CTyieHTaM HEOOXOMMO HAYUUTHCS CO31aBaTh MPOCTHIC MOIh30BATEIh-
ckue uarepdeiicel B cpee Codesys 3.5 ¢ UCIOIb30BaHUEM THITOBBIX 3JIEMCHTOB BH3YaIH3aIlHH: TEKCT,
TEKCTOBBIM BBOJI, KHOIIKA U JIp.

JlaGopatopnas padora Ned. Hactpoiika cBsizu [IJIK ¢ komneiotepom. Kondurypamus ITTJIK.

Kparkoe onucanue: cTyieHTaM HEOOXOJMMO HayYHThCS MEPBOHAYAILHBIM HACTPOWKAM KOH-
TpoJsiepa; BEIMONHUTE KoHpurypamuto [1JIK, HacTpoiiky Moysel BBoIa-BBIBO/Ia; OCYIIECTBHTH 3a-
rpy3Ky IporpaMMsl B KOHTPOJUIEP U 3aITyCK MPOTPAMMBEI.

Monyns 2. AnroputTMu3anys IporpaMMHO-TeEXHHYeCKHX KomiuiekcoB ACY TII

JlaGopatophas pabora NeS. ABTOMaTH3MpOBaHHAs CUCTEMA YIPaBJICHUSI KOHBEHEPOM: PYIHOM
PEXKUM.

Kparkoe onucanue: cTyieHTaM HEOOXOJMMO HalKCcaTh MIPOTPaMMy U CO37IaTh KpaH BU3yallH-
3aL1H, O3BOJISIONINE BHIITOJHUTE 3aIlyCK M OCTAHOBKY KOHBEHepa B PyYHOM peXuMe (110 HaKaTHIO
KHOIIKM Ha dKpaHe BU3YyaIM3allli), OCYIECTBUTh padOTy KOHBeHepa B TEUEHNE 33JaHHOTO MHTEpBajia
BpPEMEHH, UCTIOIH30BATh JJIEMEHTHI MHANKAIINY PabOThI KOHBEHEpa.

JlaGopatophas pabota Ne6. ABTOMaTH3UpOBaHHAs CUCTEMa YIPaBJICHHUsI KOHBEHEPOM: aBTO-
MAaTUYECKUN PEKHUM.

Kpatkoe onmcanue: cTyZeHTaM HEOOXO0AUMO HAIMCATh MTPOrpaMMy, TTO3BOJISIONIYIO BBITION-
HUTD 3aIIyCK U OCTaHOBKY KOHBeiiepa B aBTOMaTHYECKOM peKuMe (10 CUTHATY OT JaTYHKOB HOJI0XKe-
HUSI, PACIIOJIOKEHHBIX B HaYaJle M B KOHLIE KOHBEHEPHOU JIEHTHI), 0TOOpaXKaTh CUTHAJIBI OT TaTYUKOB.

JlaGopatophas pabota No7. ABTOMaTH3MpOBaHHAs CUCTEMa YIPaBJIECHUs] pOOOTOMMAHUITYJISI-
TOPOM: PYYHOH PEKUM.

Kpatkoe onmcanue: cTyZeHTaM HEOOXOAMMO HAIMCATh MIPOTPaMMy U CO3/1aTh 3KpaH BU3yalu-
3a1MH, TIO3BOJISIOIINE OCYIIECTBUTH MepeMeIIeHIe poO0Ta-MaHUITYIITOPA B PyYHOM peXUME (110
Ha)KaTHIO KHOTIKM Ha SKpPaHEe BU3YaJIM3allH1 ), UCIIOIb30BaTh JIEMEHTHl MHIUKALMN paOOThl MaHUITY-
JsITOpA.

JlaGopatopnas padora Ne8. ACY poO0TOM-MaHHITYIISITOPOM: aBTOMAaTHYECKUI PEXKUM.



Kparkoe onwmcanne. Ctynentam HeoOxoaumo B cpere Codesys 3.5 Hamucars mporpaMmy 1 co-
3/1aTh 3KPaH BU3yalIM3alliH, IO3BOJISIOIINE OCYIIECTBUTH MEPEMEIICHIE POOOTa-MaHUITYJISITOPA B aB-
TOMATHYECKOM PeKUMeE (TIepeMeleHIe B TpeOyEeMYF0 MO3UITUIO TI0 CpadaThIBAHUIO COOTBETCTBYIOIIC-
ro JaT4MKa MOJI0KEHHS Ha KOHBelepe). Peann30BaTh MOMHBIN UKI IepeMEIIEeHUs TPOIYKTa 110 KOH-
BEUEPHBIM JIMHUSIM.

Monyne 3. SCADA cuctemsl B ACY TI1

Jlaboparophnas padora Ne9. Coznanue nmpoekra B MasterSCADA ¢ ucnonb3oBaHreM 00BEKT-
HOT'O [OJX0/1a

Kparkoe onucanne. Ctyaentam Heooxoaumo B cpeae MasterSCADA 3.10 peanuzoBats npo-
€KT C UCTIOJIb30BaHHEM 00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1 JUTS PEIICHUS 3a/1a41 KOHTPOJIS YPOB-
HS M TEMITEPATYPhI JKUJAKOCTH B €eMKOCTH.

Monynb 4. Co3naHue MpoeKTa Mo KOHTPOIIIO M YIIPABICHUIO TEXHOIOTUIESCKUAM MPOIECCOM

Jlabopatopnast  pabora Nel0. Cosganme mTpoekTa 1O  KOHTPOJIO W yIpaBe-
HHIO
TEXHOJIOTHUECKUM TporieccoM B cpeme Codesys 3.5

Kparkoe onucanue. Ctyaentam Heooxoaumo B cpeae Codesys 3.5 pa3paboraTh MpOEKT, M03-
BOJISIIOIINN IMUTHPOBATh paboTy CUCTEMBI YIIPABIICHUS TEXHOJIOTUIECKUM MTPOIIECCOM.

Jlaboparopras padora Nell. Co3manue npoexta B MasterSCADA ¢ ucrionb30BaHuEM
OPCcepgepa

Kpatkoe onmncanne. Ctynearam Heooxoaumo B cpene MasterSCADA 3.10 peanmzoBats npo-
ekt ¢ ucnonb3oBanueM OPC cepsepa mis momyueHust qaHHsx ot [IJIK. Pa3zpaborats nepeBo cuctemsl
1 00BEKTOB MPOEKTa, YCTAHOBUTH TPEOyeMbIE CBSI3H.

Jlaboparopnas pabora Nel2. Pazpaborka MHeMocxeMbl «APM nucrieTdepay.

Kparkoe onucanne. Ctyaentam Heooxoaumo B cpene MasterSCADA 3.10 pazpaboraTts MHe-
MOCXEMY, COAEPKAIIYI0 OCHOBHBIE YCTPOUCTBA, 3a/IeHICTBOBAHHBIC B TEXHOJIOIMYECKOM IIPOLIEecCe U
OTpa)kaIoOIIyI0 er0 OCHOBHBIE ITapaMeTpbl. MHEMOcXeMa JJOIDKHA COZIeP)KaTh DIIEMEHTHI YIIPABICHHS
XO0J/IOM TEXHOJIOTHYECKOT0 IpoIiecca.

MeToanyeckue peKOMEHIAUMH 110 BbINOJIHEHUIO JJa00PATOPHBIX padoT

1. I[Ipu moarotroBke oTyeTa K Ja0OpaTOPHON pabOTe MCIOIBb30BATh TOJIBKO TOT MaTepH-
aJl, KOTOPBIH OTPa)KaeT CYIIHOCTh TEMBI JIAOOPATOPHON pabOTHI.

2. B oruere k mabopatopHoii paboTe HEOOXOAUMO 0OOCHOBATh 33Ja4K BBITOTHEHHUS JIa-
0opaTopHO# pabOTHI.

3. BrInosiHeHNE TOJDKHO OBITH ITOCIIEN0BATEILHBIM

4. B moxaroroBke k 1abopaTOpHBIM paboTaM HEOOXOAMMO HCIIONB30BAaTh MaTePHANbI CO-

BpPEMEHHBIX M3aHui He ctapie 10 neT.

5. Odopmnenne ordera 1o JabopaTopHON paboTe (B TOM YHCIEe THUTYJIBHBIN JIUCT, JIUTE-
paTypa) A0JDKHO OBITh TpaMOTHBIM U BhIOJIHEHO 1Mo ['OCT 2.105-95.

Kputepun oueHku:

— 7 6a/ioB BBICTABISETCS CTYACHTY, €CITU JEMOHCTPUPYET MOJTHOE MOHUMAaHUe Mpooiie-
MEI. Bece TpeboBanus, IpeapaBiIsieMble K 3aJJaHUIO0, BHITIOTHEHEI,

— 5-6 0a/mIoB BBHICTABISIETCS CTYICHTY, €CJIH JEMOHCTPUPYET 3HAYUTEIHHOE TOHMMAaHUE
npobiemel. Bee TpeboBanus, IpeabIBISIEMBIC K 3aIaHUTO, BHITTOJTHEHE;

— 4 Oajuia BBICTABIISETCS CTYACHTY, €CIM JIEMOHCTPHUPYET YaCTHYHOE IMOHMMAaHHUE IPO-
OJIEMBI.

BonbmmHCcTBO TpeOoBaHMIA, TPEABIBISIEMBIX K 33aHUI0, BHITIOJTHEHBI,
— 0-3 Gamnna BBICTaBISIETCS CTYACHTY, €CJIA AEMOHCTPUPYET HEITOHUMAaHUE TIPOOIEMBI.

X.5. KypcoBoii npoekT

KypcoBoii MPOEKT BHIMIOTHACTCS B HHTETPUPOBAHHON Cpejie pa3paboTKu MpOrpaMMHOTO o0ec-



neuenus A [IJIK u SCADA cucteme i pa3paboTku rpadudeckoro uarepdeiica «APM aucnerye-
pa». Ucxons u3 BapuanTa 3a1aHusi HEOOXOIUMO pa3padoTaTh HHPOPMALIMOHHYIO U MaTEMaTHIECKYIO
OCHOBY IIPOEKTA, a TAKXKE CO3/1aTh COOTBETCTBYIOLINE MHEMOCXeMbl. TpeOyeTcs pa3paboTaTh NpOEKT
ABTOMAaTH3UPOBAHHOI CUCTEMBI YIIPABIEHHUS 3a1aHHBIM TEXHOJOTMUECKUM IIPOLIECCOM.
Pa3zgenbl NOSCHUTENBHOMN 3aIIUCKHU:
1. Bsenenue. [loctanoBka 3a1auun
2. Kpatkoe omnmcaHne TEXHOIOTMYECKOTO Ipolecca. XapaKTepUCTHKa O0bEeKTa
aBTOMATH3AIUH C TIO3UIHN 33124 YIPaBICHHS
3. OCHOBHBIE pelIeHHS 10 aBTOMATU3AI[H TEXHOJIOTUYECKUX MPOIIECCOB
1) npuHSATHIE TIPOEKTHBIE PENIEHHUS 110 TEXHUYECKOMY YPOBHIO M CTEIEHH aBTOMATH3a-
1UH;
2) npemnaraemas CTPYKTYpa yIpPAaBJIEHHsS TEXHOJIOTHYECKHM IIPOIECCOM C YKA3aHUEM €€
MEePapXUUYECKOT0 MOCTPOCHHUSI, MECT PACTIONIOKEHHUS ITYHKTOB KOHTPOJISL M YIIPaBICHHS.

4, Br160p cpelcTB TEXHUYECKOW peann3aliyd CUCTEMBbl YIPABICHUS C YUETOM YCIOBHM
9KCIUTyaTalliyd, METPOJIOTUYECKUX JaHHBIX, OBICTPONEHCTBUS, HAJEKHOCTH, SKOHOMUYHOCTH U BO3-
MOKHOCTH NocTpoeHus 3(ekTuBHON MH(DOPMAIIMOHHO-YNIPABISAIOIIEH CUCTEMbl Ul TEXHOJOIHYe-
CKOTO O0BEKTA.

o. Onucanue adropuTMOB PEryIMpPOBaHUs, pPe3yJIbTaThl MOAEIUPOBaHUS (3allycKa B pe-
KUME IMYJISLIN) pa3paOOTaHHOM CUCTEMBI YIIPABJICHUS TEXHOJIOTHYECKUM N1apaMEeTPOM.

6. Onwucanmne pazpabotku Tpaduueckoro mHrepdeiica omeparopa ACY TexHomorHYe-
CKUM IIPOLIECCOM.

7. 3aKIIoueHHE.

[osicHuTenpHAS 3aMycKa JOHKHA COJEPKATh CIESIYIOINH TpadudecKuii MaTepualt:

1) (YHKIMOHAIBHYIO CXeMYy aBTOMAaTH3UPOBAHHOW CHUCTEMBI YIPaBICHHUS TEXHOJOTHYE-
CKHUM IIPOLIECCOM;

2) CXeMy MPUBS3KH MOJIEBOT0 000PYA0BaHUS K KOHTPOJIEpaM U y3JlaM BEPXHETO YPOBHS
ACY TII, oTpakarolly0 TEXHUYECKYIO CTPYKTYPY CHCTEMBL.

TpeGoBanus Kk 0popMIICHHIO:

- Uznoxxenue TexcTa U 0pOpMIIEHHE OTUETA BHIMIOJHSIOT B COOTBETCTBUH C TpeOOBaHM-
smu ['OCT 7.32 — 2001, TOCT 2.105 — 95 u TOCT 6.38 — 90. CtpaHUIIBI TEKCTOBOM YacCTH U BKIIIO-
YEHHBIC B HEE WILTIOCTPAIIMU M TAOJIHUIIBI JIOJDKHBI COOTBETCTBOBAThH hopmary A4 o FOCT 9327-60.

- TexcT momkeH OBITH BBITIONHEH IOOBIM TMEYATHBIM CIIOCOOOM C HCIIONB30BAHUEM
KOMITBIOTEpa U MIPUHTEpa Ha OJHOW cTopoHe Oymaru ¢gopmarta A4 yepe3 mojiropa uHTepBaia. LBer
mpudTa JOIKEeH ObITh YePHBIM, BBICOTA OYKB, U(P U Apyrux 3HakoB He meHee 1.8 (mpudr Times
New Roman, 14 ot.). — Tekct ciemyeT medataTh, COONIIOAas CIASAYIONE pa3MepPhl TIOJIeH: BEpXHee U
Hmwkaee — 20 MM, eBoe — 30 mm, npaBoe — 10 MM. AO3alHBIN OTCTYIT TOJIKEH OBITh OJIMHAKOBBIM
IO BCEMY TEKCTY U COCTaBIATH 1,25 cM.

— BripaBHHBaHME TEKCTA 10 MITUPUHE.

- Paspemaercsi HCNONB30BaTh KOMITLIOTEPHBIE BO3MOXXHOCTH aKIIEHTHPOBAHHSI BHUMa-
HUS Ha ONPEJCIICHHBIX TepMUHAX, (POpMyrax, MPUMEHsS BBIJACICHUE XUPHBIM MIPH(TOM, KypCUB,
Mo TYePKUBAHNE.

- Ilepenoc c1oB HEAOMYCTHUM.

- TouKy B KOHIIE 3aroJIOBKa HE CTaBsIT. ECIM 3ar0J0BOK COCTOUT U3 IBYX NPEIJIOKEHUM,
WX pa3AelsioT TOYKOM.

— [TomuepkuBaTh 3aroJIOBKU HE JOITYCKACTCS.

- PaccrosiHre MeXy 3arojoBKaMu pasjienia, mojipasjieNa U Mociae YoM TEKCTOM TaK
JKe, KaK U PacCTOSTHHAE MEXy 3aroJIOBKaMU M MPEABLIYIIHM TEKCTOM, JAODKHO OBITH paBHO 15Mm (2
npobena).



- Haspanwue xaxoii rnaBel u naparpada B TEKCTE paOOThI MOXKHO MHUCATh 00Jee KPYII-
HBIM MPUPTOM, KUPHBIM MIPUPTOM, YeM BECh OCTaNbHOM TekcT. Kakaas rinaBa HauMHAETCS ¢ HOBOM
CTpaHUITBI, Taparpadsl (Moapa3Ieisl) pacoiaraloTcs IpyT 3a APYTOM.

- B Tekcre pexoMeHyeTcs yalie MpUMEHATh KPACHYI0 CTPOKY, BBIIENSIS 3aKOHYCHHYIO
MBICJTb B CAMOCTOSITEIBHBIN ab3all.

- [epeuuncnenus, BCTpeUarOmuecs B TEKCTe pedepara, JTOJKHBI ObITh 0(OPMIICHBI B BH-
Jie MAPKUPOBAHHOTO MM HYMEPOBAHHOTO CITHCKA.

- Crucox JIMTEPATYypPbl U CCBUIKU Ha UICTOYHHKHU B TCKCTC 00s13aTENbHEI.

Kpurepum ounenkmu:

. 51-60 GanyoB BBICTABISIETCS] CTYACHTY, €CIIM BBHIMOJIHEHBI BCe TPeOOBaHMS K HamMCa-
HUIO ¥ 3ammuTe mnpoekta. O6o3HaueHa mpobieMa u 000CHOBaHA €€ aKTYaJIbHOCTh, CAETaH KPaTKHUi
aHaJN3 Pa3IMYHBIX TOYEK 3PEHUS Ha paccMaTprBaeMylo MpodIeMy U JIOTHYHO U3JI0KEeHa COOCTBEHHAs
MO3HIUS, CPOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPHITA TOIHOCTHIO, BBIJIEPXKAH O0BEM, COOIIOICHBI
TpeOOBaHUs K BHEIIHEMY O0(OPMIICHHIO, JaHbl TIPAaBIIIBHBIE OTBETHI HA JOMIOJHHUTEIILHBIE BOIIPOCHI,

. 43-50 0amIoB BBICTABISACTCS CTYACHTY, €CJIM BBIIOJIHEHBI OCHOBHBIC TPEOOBaHUS K
MPOEKTY M €ro 3all[TEe BBITIOJIHEHBI, HO MPH 3TOM JOMYIIECHB HEIO0YETHI. B 4aCTHOCTH, HMEIOTCS He-
TOYHOCTH B M3JIOKEHWH MaTepraa; OTCYTCTBYET JIOTHUECKAs MMOCIeI0BATEIbHOCTE B CYXKICHUSX; HE
BBIEPKAaH 00BEM; MMEIOTCS YIyIICHHUS B O(GOPMIICHHH; Ha JOMOIHUTEIbHBIC BOMPOCH MPH 3aIHTE
JIaHbI HETIOTHBIE OTBETHI.

. 36-42 GansoB BBICTABISIETCS] CTYACHTY, €CIIM UMEIOTCSl CYIIECTBEHHBIE OTCTYILICHHS
0T TpeboBaHHMH K MPOEKTy. B 4acTHOCTH: Tema OcCBelleHa JIUIIb YaCTHYHO; JOMYIICHbI (akTHIecKnue
omMOKH B COJICPKAHNU WU TIPH OTBETE HA JOTOIHUTEIbHBIE BOMPOCHI, BO BPEMsI 3allIUTHI OTCYTCTBY-
€T BBIBO/I.

. MeHee 35 0aJlJIOB BBICTABIIACTCS CTYACHTY, €CJIM 3aJa4d POSKTUPOBAHUS HE BBIMOJI-
HEHBI, 00HAPY)KUBAETCS CYIIECTBEHHOE HEMOHUMaHHUE MPpooieM. /[IPOeKT CTyIEHTOM He MPEICTaBIICH.

HyneBoii BapuaHT KypcOBOro mpoeKTa

ABTOMATH3ALUA nmpoueccoB BECOBOro 103MpoOBaHMsA MOACOJTHECIHOI0 Macjaa Ha
MaCJ0IKCTPAKIIMOHHOM 3aBOA€

1. ITocTanoBKA 3a1a4H

Ha 6a3e SCADA-cucTemMbl MOJEIMPOBATH IPOIIECCHI BECOBOTO JO3UPOBAHMS ITOICOTHEYHOTO
MacJiia Ha MacJI03KCTPAKIIMOHHOM 3aBoJie. Pa3paboTaTh alnropuTMbl JIOTHKO-IIPOTPaAMMHOTO YIIpaBiie-
HUSI BECOBBIM JJO3UPOBAaHHEM Ha OCHOBE OIMCAHUS TEXHOJIOTHUECKON TOCIIEA0BATEIbHOCTH OlepaLiiii
Y MapIIpyToB IepeMelIeHHs TOTOKOB Maciia, BKIIF0Uas 3a/1a4i CYyIepBU30PHOTO KOHTPOJIS U YIIpaBJie-
HUSI aBTOMaTH3UPOBAHHOTO paboyero MecTa JAucrerdepa, OCTPOSHHOT0 Ha 0a3e epCOHAILHOTO KOM-
nbioTepa. OCyIecTBUTH BBIOOP TEXHUUYECKUX CPEJICTB aBTOMATH3allMU pacCMaTpUBAeMOM BeCon3Me-
puTeNnbHOM cucteMbl. Paspaborats MonenbHyto Bepcuto ACY TII BecoBoro nozupoBanusi. B kauectse
00BbeKTa yIpaBJIeHUs] BHIOPATh POrPaMMHYIO MOJIENb, aIEKBATHO OTPAXKAIOIIYIO THHAMUYECKUE CBSI3H
BXO/-BBIXOJI [0 OCHOBHBIM KaHaJIaM YIPaBJICHHs U BOZMYIICHUH.

2. Onucanue onepanuii BeCOBOro J03HPOBAHUS H y4eTa MacJa

PaccmaTpuBaemsrii Hke ipumep (puc. 1) wnmrocTpupyeT paboTy CXeMbl aBTOMAaTH3aIUN Be-
COBOT'O JIO3MPOBAHUS U MapIIPYTHU3AIMU MaTEPHATLHBIX IIOTOKOB HA MAaCIIOIKCTPAKITMOHHBIX 3aBOJIAX
(M33ax). BecoBoe no3upoBaHue MOICOJTHEYHOTO Maciia TPOU3BOIUTCS B ITOITYaBTOMATHIECKOM H aB-
TOMaTH4YecKoM pexkumax. CHB Macia Kak U3 BECOB A, Tak U U3 BECOB B TOKEH OCYIECTBISITHCS O
JIBYM HaIpaBIICHUSAM: B MAaCJIOCIMBHYIO CTaHIIHIO U B paduHAIMOHHOE oTnenenue. [Ipu pabote B aB-
TOMATHYECKOM H MOJYaBTOMATHYECKOM PEKUMAX JIOJDKEH NMPOU3BOIUTHCS aBTOMATHICCKUH yaeT
Ka)XJIOTO OTBECA B BUJIC JIAHHBIX O BECE CIIMTOrO Macia U BpEMEHH OTBeca.



M= nexa ruapatanun

X0 ! XD

Becer Becer

Ha macnocmeryro B pademarpiossoe
CTAHLEO OTZ eTIeHHE

Puc. 1. Cxema nBuKeHHs ITOTOKOB Macia

[Ipu nonyaBTOMaTH4ECKOM PEXHUME pabOTHI OIIEPATOP 334aeT YCTABKY I10 BECY, ONPEIEsIeT
HaIpaBJieHUE CIIMBA U BKIIO4YaeT Beckl A 1 B. B 3aBucHUMOCTH OT TOT0, Kakue BeChl ObIITH BKIIOUEHBI
paHblIe, OTKpbIBaeTcs kianad 1, mm6o kianan 3 (puc.l). OmHOBpeMEHHOE OTKPHITOE COCTOSIHUE Kila-
naHoB 1 u 3 3anpemeno. [Ipu Brimouennu BecoB A (B) xmaman 1 (3) otkpsiBaercs, a knanas 2 (4)
JIOJDKEH OBITh 3aKphIT. HaunHaeTcst mporiecc HanonHeHne OyHkepa BecoB. Kianan 5, mubo kiamnaH 6
OTKPBIT (B 3aBUCUMOCTH OT 33JaHUA [0 HANPaBIEHUIO cluBa). OJHOBPEMEHHOE OTKPHITOE COCTOSIHHE
KJIanaHoB 5 1 6 3ampenieHo. B cirydae Hamn4ms curHana 00 OTKPBITOM COCTOSTHAM KJIAIaHoB 5 U 6
JIOJDKHA cpaboTaTh aBapuilHasi CBETOBAs M 3BYKOBAasi CUTHAIM3ALUS C OCTAHOBOM BECOB (IIOJAIOTCS
CHUTHAJIBI Ha 3aKPBITHE KJIAMAHOB 1...6 u oTKiII09aeTcs Hacoc). [Ipu JocTmkKeHnH 3aJaHHOTO Beca Kia-
naH 1 (3) — 3akpsiBaercs. [Ipon3BoauTCs B3BEMINBaHUE COAEPAKUMOro Becos. I1o ncreuenun npouecca
B3BELIMBAHUS OTKpPbIBAETCS KianaH 2(4), MPOMCXOAMUT CIUB 0 YCTAaHOBJIEHHOI'O 3HAYCHHUS U 3aIIUCh
pe3yibTaTa B OJUH U3 JIBYX )KYPHAJIOB (MAacJIOCIMBHON CTAaHIIMK WU paQUHAIIIOHHOTO OT/ICJICHHS) B
3aBHCHMOCTH OT COCTOSTHUS KilanaHoB 5 u 6. Becor A (B) oTkimouatorcs. [lepekirouenre KiamnaHoB 5 u
6 B MOMEHT pabOThI BECOB MJIM CJIMBA 3alIPEIIECHO, TaK K€, KaK U OJHOBPEMEHHO OTKPBITOE COCTOSHHE
knanaHoB 1 u 2,2 u4, 3 u 4. B pydHoM pekuMe yIpaBlIeHUE KIIallaHaMHU OCYLIECTBIISIETCS ONEPaTo-
POM C IOMOILBIO JIEKTPOHHBIX KIIHOYEH.

3. OcHoBHbBIE pelieHus M0 aBTOMATU3AIIMU TEXHOJOIHYECCKHUX ITPOLECCOB

OO1wias CTpyKTypa CUCTEMBI YIIPaBICHHS MPOLIECCAMU BECOBOTO T03UPOBAHUS [TOJICOTHEYHOTO
MacJa MpuBe/ieHa Ha puc. 2.



Puc. 2. CtpykTypa cucTeMbl YIIpaBiIeHHUS IIPOIECCaMU BECOBOTO JI03UPOBAHUS

Ha puc.2 mpunsars! cienyromue odo3HaueHus: OY — o0bekT ynpasnernus, UM — ncronHu-
TeNbHBIE MeXaHU3MBIL, Y1 — ycunurenbHble npeodpaszoBateny, [T - mpombiennstit tepmuaan (APM
nucneryepa cuctemsl), BIT - Becom3mepuTeNbHbIN peodpa3zoBaTeib, T/l — TEH30JaTYHKY.

[Tomb30BaTenbekmii nHTEPGEHC oTiepaTopa MpH MOITyaBTOMAaTHIECKOM YITPABICHUH TOJKEH
BKJIIOYATh:

1) TEXHONOTMYECKYIO CBETOBYH) CHTHAIM3ALMIO PAabOTHI HACOCA, KIATIAHOB, CUTHAJBI O
BKIIFOYCHHOM COCTOSHHH BCCOB,

2) aBapuiiHyl0 CBETOBYIO M 3BYKOBYI) CHMTHAIM3AIMI0 BECOBBIX KOHTPOJUIEPOB, HEHC-
MIPaBHOCTEH KiIamaHoB 1-6, OMHOBPEMEHHO OTKPBITOTO COCTOsIHUS KinananoB 1 u2,3u4,1u3,2u
4, 5 u 6, He Iepexo/ia KianaHoB 1 — 6 B HE0OXOIMMOE COCTOSIHUE Uepe3 3a1aHHOe BPEMSI,;

3) OKHa BBOJA YCTaBKH IO BECY;

4) KHONKHM BBOJIA HANIPABJIEHHs CIIMBA Macla.

[Ipu paboTe B pydHOM peXUME Ha IUT OIEepaTopa M0 MECTY JOKHBI ObITh BBIHECEHBI:
1) TexHOMOrMYECKas CBETOBAs CHTHAIM3ALMS PAbOTHI HACOCA U KIIANIAHOB,

2) CHTHAIIBI O BKIIFOYEHHOM COCTOSIHMH BECOB;

3) aBapuiiHas CBETOBas M 3ByKOBasi CHTHAIIM3ALMsl HEUCTIPABHOCTEN KIJIanaHoB 1...6,

OJTHOBPEMEHHO OTKPHITOro cocTostHus kiamanoB 1 12,3 u4,1u3,2u4,5u6; 4)
KITFOYH YIpaBIeHMs KianaHaMm# 1...6, Tabio BECOB M KHOIIKA ITyCKa HACOCa.

4. BblﬁOp cpeacrs TeXHU4YeCKOoii peajn3aliii CUCTEMBI YIIPABJCHUSA

CucTrembl B3BEIIMBAaHUS PE3E€PBYapOB MPeIHA3HAUYEHBI IS B3BEIIMBAHUS MAaTEPHAIIOB, XPaHS-
IIMXCS B Pa3IMYHOTO poja HUCTEpHAX, OyHKepax, MUKCEpax, pe3epByapax OameHHoro Tuma u T.1. Hc-
IIOJIB30BAHUE 3JIEKTPOHHOI'O BECOU3MEPUTEILHOIO KOMIUIEKTA, [IOMUMO U3MEPEHUS MACChl MaTEpUaa,
JIaeT BO3MOXHOCTb yIAJIEHHOTO KOHTPOJISI HAJl CUCTEMOM, YCTAHOBKHU PA3NMYHBIX JO3ZUPYIOLIUX CH-
CTEM H T.JI.

BecouzmepurenbHbIil KOMIUIEKT COCTOUT H3:

. 10100paHHBIX COOTBETCTBYIOIIMM 00Pa30M TEH30METPHUECKHUX JTaTYUKOB CHIIBI;
. Y3JI0B BCTPOEK JATYUKOB;
. 3JIEKTPOHHOT'O BECOM3MEPUTENHHOTO TEPMUHANA UM KOHTPOJLIIEpa.

TeH3OJIaT‘IHKH (TeH30MeTpnqec1me )laT'-lI/IKI/I) — 9TO CUJIOU3MCPUTCIIbHBIC 3JICMCHTHI B 000-
PyAOBaHUH, IPUHIUIT pa6OTBI KOTOPBIX OCHOBAH Ha U3MCPCHUUN )_'[C(i)OpMaI_[I/II/I. I/ICHOHL3yeTCH B KpaHO-
BbIX U 6YHKepHLIX BECax, q03aropax v T.1. Bo Bcex COBPEMCHHBIX JJICKTPOHHBIX BECOBBIX CUCTEMAX
HCIIOJIB3YHOTCA TCH30JAaTYMUKHU.

TeH3OILaT‘-II/IKI/I BOCTpe6OBaHLI, TaK KaKk 00€CIeUYHBAIOT TOYHOCTD HBMepCHHﬁ. COBpCMCHHBIe
TCXHOJIOTUH MO3BOJIAIIOT CUCTCMATU3UPOBATE U aBTOMATU3UPOBATH BECh IMPOLECC I/I3MepeHI/II71 pH 110-



MOIIM 00OPYIOBAaHUS C TEH30aTYNKaMH. TEeH30JaTIMKN YCTONYIUBHI K BO3JICHCTBHIO OKPYKAIOIIECH
cpenbl. CoBpeMEHHBIC BECHI C HECKOJIbKUMU TEH30JaTYMKAMHU JJaXKe PYU HEUCIIPABHOCTU OJHOTO U3
JTATYNKOB COXPAHSIOT PA0OTOCTIOCOOHOCTh U TOYHOCTh U3MEPCHHIA.

CoBpeMeHHBIE TEH30/IaTYUKH OTIUIAIOTCS BBICOKOI TOUHOCTHI0. CaMble pactpoCcTpaHEeHHBIE
TEH30JJATYNKH — MPUHAIICKAT Kiaccy TOUHOCTH C3, 4TO MPakTHYEeCKH COOTBETCTBYET KOMOMHUPO-
BaHHoM norpemHocTd 0,02 %. Bo3MoxkHa Takke SKCIUTyaTalus TEH30IaTYUKOB ¢ 00Jiee BBICOKUMU
MOKA3aTEeISIMA TOYHOCTH.

CymecTByeT pa3InIHbIE BB COBPEMEHHBIX KOHCTPYKIIMK TeH30JaTINKOB. BEIOOp TeH30-
JIATYMKA 3aBUCUT OT HA3HAYCHUS BECOBOM CUCTEMBI, TJI€ OH UCIIOJIB3YETCS, U KOHCTPYKTUBHBIX XapakK-
TEPUCTUK MECTa YCTAHOBKH TeH30/IaT4YMKa. biaronaps pa3Hoo0Opas3uto TUIIOB TEH30IaTYHKOB, TIPE/I-
MIPHUATHS MOTYT BHIOpaTh 000pymoBaHNe, HanboIee OAXOASIIEe TSl UX MPOU3BOJCTBEHHBIX TEXHOIIO-
ruil. TeH301aTYuKY pa3IudaroTCs MO BUAM:

. Onnotoueunbie. [103BONSIOT CO3/1aBaTh BECOM3MEPUTEIBHBIC CHCTEMbI Ha OJIHOM JIaT-
yrke. OHM TPUMEHSIOTCS B JTO3UPYIOMIEM M ()aCOBOYHOM OOOPYHAOBaHUH, TAKKE B KOHCTPYKIIHSIX
1aT(OpPMEHHBIX BECOB C HEOOIBIION HArpy3Koi Ha miat(opmy.

. KoHconbHble (KOHCOJIBHAS Oalika CIIBUTA) MPUMEHSIOTCS KaK YyBCTBUTEIBHBIC dJic-
MEHTBI B BECaX U BECOM3MEPHUTEIBHBIX CHUCTEMax C OOINMM HOMHUHAJILHBIM NPEACIOM B3BEIINBAaHUS
(HIIB) 5-7 ToHH.

. S-o0pasznble (0aka Ha pacTsHKEHHE-CKATHE) MpeTHa3HAaYCHBI JUIS MOJBECHBIX OYH-
KEpHBIX BECOB. Bpemsi ycTaHOBKM W 3amycka OOOPYIOBaHHS YMEHBIIACTCS 3a CUET KOMIUICKTAIIUU
JIATYMKOB IIAPHUPHBIMH TOBecaMu. Takue TaT4uKy paboTAIOT MO MPUHIKITY MpeoOpa3oBaHus MeXa-
HHUYECKasl CHJIa PACTSHKCHHUS/CKATHS B HPONOPIMOHATBHBIN JMEKTPHYCCKHH CHIHAT BJIOJb OCH CHM-
MCTPUM OaT4YUKaA.

. [ununapudyeckue paboTalOT 3a CUeT MPeoOpa3OBaHUS MPH CXKATHH MEXaHUYECKOW
JeopManiy B MPOMOPIMOHATIBHBIA 3JIEKTPHUECKHH CUTHAN. VICIONB3YIOTCS MPH M3TOTOBICHUU HO-
BBIX WJIM MOAEPHHU3ALIMH CTAPbIX BECOB ABTOMOOMIBHBIX, BATOHHBIX WM MHOTOTOHHBIX OYHKEPHBIX. A
TaKk)Ke B KOHTPOJIHHO-M3MEPUTEINHHOM 000PYAOBaHNUH H UCIIBITATEbHBIX CTEHAX.

. Bricokoremneparypabie. TeH30IaTYHKH 3TOTO BHA HEOOXOAMMEI I M3MEPEHUS Be-
ca B YCIIOBUSIX C BBICOKOW TEMIIEPATYPOiA, IO3TOMY Yallle BCETO HCITOJB3YIOTCS B METAILTYPTHH, a TaK-
JKe JIJ1S1 B3BEIIIMBAHUS B DKCTPEMAIBHBIX MTPOMBIIUICHHBIX YCIOBHUSX.

. JlaTunky 3 HEpIKABEIOMICH CTaIH, KaK MPaBUJIO, PACCUMTAHBI Ha JOJITYIO DKCILIyaTa-
A0 ¥ MIPUMEHSIOTCS B arpPECCHUBHBIX YCIOBHX, TAKMX KaK MUIIEBAsT WIM XUMUYECKAsl MPOMBIIIICH-
HOCTb.

° I[aTLIPIKI/I Ha PaCTsKCHUC MPCAHA3HAYCHBI IS pa6OTI>I B TAXKCJIBIX YCIIOBUAX U HeoO-
XOJUMBI B Ka4Y€CTBE U3MEPUTCIIbHBIX 3JICMEHTOB B BECOU3MEPUTCIHLHOM o6opy)1013aH1/H/1 C BBICOKMMH
MCXaHNYCCKMMU HAIrpy3KaMu.

TeH301aTYMKN U3rOTABIMBAIOTCS U3 KAUECTBEHHBIX MaTEPHAJIOB, 00ECIICUNBAIOIUX JOITUI
CPOK ciTy’k0bI 000pyHOBaHuUs. BOMBIIMHCTBO TEH30IaTYUKOB MTPOU3BOAITCS U3 ATFOMUHHUS, HEpKaBe-
IOIIEH CTaNy 1 JISTHPOBAHHOM cTanu. BogoHenpoHuiiaeMbie TEH30/JaTYNKH, U3TOTOBIIEHHBIE M3 He-
prkaBerolIei ctanu, ¢ KiaccoM 3amuTsl |IP68 Tak ke BocTpeOoBaHbI, 0COOEHHO B PHIOHON 1 HIIEBOM
MIPOMBITIUICHHOCTH.

Ten3zoMeTpUUecKre JaTYUKH IMOAOUPAIOTCS UCXOIS U3 TEOMETPUIECKIX TApaMETPOB pE3ePBY-
apoB M MacChl OPYTTO CUCTEMBI (Macca pe3epByapa + Macca MaTepuaia + BHEITHHE (aKTOPbI, BIIASIO-
IIMe Ha CHCTEMY). B OCHOBHOM IMJIMHIPUYECKHUE MIUCTEPHBI YCTAHABINBAIOTCS HA 3 MaTYuKa, IpsiMO-
yrojbHble — Ha 4 gaTuuka. [l cucteM ¢ HecTaHAAPTHOM reoMeTpuel BO3MOXKHA YCTaHOBKA 10 12
JIATIUKOB. J{J1s1 TOYHOCTH CUCTEMBI HEOOXOIMMO MAKCUMAIIEHO YMEHBIIINTh BIMSHUE BHEITHUX (DaKTO-
POB: CHCTEMa JIOJDKHA OTTUPATHCS TOJIBKO Ha TEH30METPHUYECKUE TaTYNKH, UCIIOIB30BaTh MSITKHE CO-
€IMHEHUS AJI1 CUCTEMBI MOJA4M U BBITPY3KH MaTepuaa.

Y3abI BCTPOHKH 1aTInKOB. )11 00ecriedeHns MaKCUMaIIbHOW TOYHOCTH BECOU3MEPHUTEIh-
HOM CHCTeMBbI HEOOX0IMMa MpaBUIIbHAS NIepeada Harpy3Ky Ha TeH30METPHUYSCKUE NaTYuKH. B cucte-
Max C MPUMEHEHUEM TEH30METPHUICCKUX JATIMKOB H3MEPSIETCS TOTHKO BEPTUKATHHBIA BEKTOP CHITBI
noaaBaeMoi Harpy3ku. OCTalbHbIE BEKTOPHI CHJIBI HE YUUTBIBAIOTCS, TAK KaK 3TU CHJIbI BIUSIOT HA
YYBCTBUTEIIBHOCTh CUCTEMBI. TakuM 00pa3oM, OCHOBHOE IPEIHA3HAUYCHHUE Y3JI0B BCTPOHKH — HCKITIO-
YeHWE WM YMEHBITICHUE CHJI, BIHSIONTNX HAa YyYBCTBUTEIIBHOCT U IIPABHIIBHASI M TOYHAS ITepeaada oc-
HOBHOT'O BEKTOpA CUJIBI Ha TeH30A4aTuuK. Hapsamay ¢ 3TUM, y37bl BCTPOHKH NMPEAHA3HAUCHBI AJIS 3aIlUThI
JIaTYMKA OT MEPErPy30K, YMEHBIIICHUS BIUSHUS BO3ICUCTBUS BUOPAIIVH, YIAPHBIX CHII, TUMHAMUYECKHX



Harpy3oK H T.JI.

BecoBble TepMUHAJIBI, BeCOBbIE KOHTPOJLJIEPBI — 3TO YCTPOUCTBA U1 00pabOTKH, TIepeiaun
¥ OTOOpakeHUsI Pe3yIbTaTOB H3MEPECHUH.

BecoBble TepMHUHAIIBI Pa3IUYAOTCs 110 CBOUM (DYHKITHOHAIBHBIM BO3MOKHOCTAM. [IpocThie
MO/JIEJIU BBIIONHSAIOT OCHOBHBIC 3a/1a4: BBIBOJ pe3yJIbTaTa Ha AUCIUICH, CUeT IITYK, CyMMUPOBAHNUE,
COCTaBIJICHHE PELENTYp, OTCICKHBAHUE 3aJaHHOTO Beca. BecoBble TepMUHANBI CIIOKHBIX MOJIENEH
BKJIIOYAIOT KOMIIBIOTEP C OTKPBITON apXUTEKTYpOH B MPOMBILIICHHOM HUCIIOIHEHUU. TepMuHabl 1
KoHTpoJuTeps! uMeroT 1 poeie (binary, RS232/RS422/RS485) u ananorossie (0-10B, 4-20MA) BbI-
XOJHBIE CUTHAIIBI JJIS TIOAKIIIOUEHUS! K APYTHUM MPOMBIIIIICHHBIM 3JIEKTPOHHBIM YCTPOHCTBAM MU
KOMITBIOTEPY U MOTYT TepeAaBaTh HAKOIICHHYIO HH(POPMALIUIO B KOMIIBIOTEPHYIO CETh LieXa WU
OPEanpUsTUS.

B kagectBe Texunueckux cpeacts aBromaruzanuu (TCA) paccmarpuBaeMoii BECOU3MepH-
TEJIHOW CHCTeMBI BeIOpaHa mpoayKuusi pupMsl « TeH30p-M» B CBSI3M ¢ HATMYKEM Y HEe MOJHOTO
HaboOpa ¥ MHUPOKOTO BEIOOpA HEOOXOIUMBIX YCTPOICTB, a TAKXKE IO MPUINHE TEPPUTOPHATHLHON OITH-
30CTH U OTCYTCTBUSI U3JICPXKEK, CBA3aHHBII C MMIIOPTHBIMU IIOCTaBKaMH (OT€UECTBEHHBIN TPOM3BOIM-
TEJb).

4.1 TeH30MeTpUYeCcKHe JaTYUKU

4.1.1 Cxembl ycmaHo8KU 0amM4uKo8

B 3aBucuMoCTH OT KOHCTPYKUMH YCTaHABINBAEMbIX WIIM CYLLECTBYIOIIMX B HAJIMUYUH BECOU3-
MEPUTEIBHBIX PE3EPBYapOB U IIEXOBBIX MIOMELICHUI B IEPBYIO Ouepeab HEOOX0IUMO BBIOpaTh Hanbo-
Jiee MOIXOISIINN TUT TEH30METPUIECKUX AATYHKOB, & TAKXKE OMPEACIUTh TPEOOBaHUS K HUM TI0
HanOoJbIIeMy (HOMUHAIBHOMY) MPeeNy U3MEpEeHusl (B3BEIINBaHU), TEMIIEPATYPHONU U KOPPO3UHHON
cToiikocTu. OCHOBHBIE TUIIBI KOHCTPYKIIMN YCTAaHOBKH OYHKEPOB M LIUCTEPH, a TAK)KE COOTBETCTBYIO-
1IMe UM TpeOOBaHMS U 3aMeYaHus IPeICTaBIeHbI B Ta0m. 1.

Tabn. 1. CxeMbl YCTaHOBKH JaTYHKOB

a) MOJABECHO# OyHKep b) omops! Ha cpeHeM ypoBHE| C) OMOPHI HA TIOTY




JaTtamku Jatuuku pacTskeHus Jlatuuku cxatus cepuu M

cepuu C2
Cunoriepena- | Ilpoymmusr — co chepude- o [Ipocreitmue (ITY) * [Ipocteitmmue (I1Y)
rorue ckuM nomunaukoM (C2/111) « Perymupyemsie (P) ¢ Bo3-
MOKHOCTBIO
[yCTpOiicTBa « Perymupyewmsie (P) ¢ Bo3-  |PETYIMPOBKH IO BBICOTE
(y37BI BCTPOH- MOXHOCTBIO PETYJIUPOBKH  |[+10MM
K1) 10 BBICOTE

* Perynupyemsle onopHslie 3a-
knagneie neranu (PI1, PITH,
PIIA,

PITAH)

+10MMm

OOpaTUTh BHU-
MaHHe

[Ipu HeoOxoauMocTH mpey- |* [IpeycMOTPETh AaHTHOTIPOKH-
CMOTPETH aBapUMHBIC YIIOPBI  |IBIBAIOIIEE YCTPOUCTBO OT BO3-
U1l IPEIOTBPALLEHUST HECAHK- | IeHCTBUSL BETPOBBIX HArpy30K
LIHOHUPOBAHHBIX IIEpEMeEIIE-
HHUA EMKOCTH B aBAPUMHBIX
CHUTYyaIlHsIX

* Ha MOJIOYHBIX U IUIIEBBIX
MPENIPUATHSAX C TOJIAaMH, UMe-
FOIIMMH HaKJIOH, PEKOMEHAYET-
Csl IPUMEHSATE PETYJIMPYyEMBIC
OIIOPHBIE 3aKJIaJAHbIE ACTAIU U
Y3JIbl BCTPOMKH U3 HEPXKABEIO-
el cranu

Tenzonatunku cepur M u C2H BBINOTHSIOTCA U3 HEPKABEIOLLECH CTAIM U UMEIOT CTEIIEHb 3a-
bl 000s104koit IP68 mo 'OCT 14254, Jlns npuMeHEeHHS BO B3PHIBOOIIACHBIX YCIOBUAX BO3MOYKHO
CIEIaIbHOE UCTIOTHEHNE TaTYNKOB B cOOTBETCTBHH ¢ TpeboBanusmu 'OCT P51330.0-99 (MOK
60079-0-98), TOCT P51330.10-99 (M3K 60079-11-99)

4.1.2 Koauyecmeo meH300am4yuKos

KonmdecTBo TeH301aTUMKOB onpeaesieTcs o konmuecTsy omnop. [Ipu 3rom HEoOXoauMO
MMETH B BHJLy CJIEIYIOIINE OOCTOATEIbCTBA:

*  OnTuManbHOE KOJIMYECTBO JATYMKOB C TOUKH 3PEHUS METPOJIOTUH — 3;

*  Ecnu emkocTh uMeeT 6 WiH 8 o1mop, BO3MOXKHO YCTaHOBUTH €€ Ha 3 Wik 4 1aT4uKa 3a CUeT J0-
pabOTKH KOHCTPYKIHMHU (0OBS3KA OTOP AOTOIHUTEIBHBIMHE CBSI3IMH (TpyOa, yroJioK, IBEIIep).
Mertoarka noga0opa HOMUHAIIBHBIX HATPY30K JaTYHKOB!

HIW= 2P, (1)
N

rae HIIN — nanGonpmii npeaen n3MepeHuit nogbupaemoro aatauka, N — Koi-Bo onop, P — makcu-
MajbHas Harpy3ka Ha eMKOCTh (Bec OpyTTO).

[lony4enHnast BenuurHa OKpyYTIIsieTcs B OOJBIIYIO CTOPOHY 10 Onmkaiiniero 3Hauenus HITU
JaTynKa

4.1.3 PekomeHdyemble gecogble npeobpa3osamenu

C YKa3aHHbIMH THUIIaMU JaTYUKOB ITPOU3BOJUTEIIb PEKOMEHAYET UCII0JIB30BaTh BECOBELIC IIPEC-
o0Opa3oBareiu yKa3aHHbIe B Ta0JI. 2.

Tabn. 2. Pexomenayembie IPON3BOINTENEM BECOBBIE IPEOOPA30BATENH

TB-014 TB-003/05H TB-011 TBH-003/05/1 TBH-024
Hepx. cranis, Hepx. crans,
Hcnonuenue [Tnactuk, 1P42 P65 P65 IP65 IP65




RS-

Css3s ¢ [IK RS-232/485 232/485/USB RS-232/485 - RS-232
Jo3zatop - - + + +
B3peiBo3aiueH
Hckpozarmiexn
HOE - - - x 1B
HBbIC LIETH
HCIIOJIHEHHE

*— UCKpo3auwjuuieHHovle dJieKmpudecKue yenu NOOKIIOUEHUS MEeH300AMYUKO8

4.1.4 Jamuuku cepuu C2ZH

Kak ormedanocs Belie, Ipyu UCIOIB30BAaHUH ITOIBECHOW KOHCTPYKITUHN IUCTEPHBI (KOHCTPYK-
1us a) B Tabn. 1) ncnonb3yroTes natanku pactsoxerws cepun C2H. [lanee mprBeneHp! X OCHOBHBIE
TEXHUYECKUE XaPAKTCPUCTUKH.

Onucanue: S-o0pa3HbIe TEH301aTYMKU Ha Harpy3ky ot 200 go 2000kr U3 HepkaBeroliel cTa-
nu. CrerieHs 3amuThl odonoukoii IP68.

OobsacTH npuMeHeHusi: OYHKEPHBIC BEChI, 103aTOPhI, B3BCIINBAHUE €MKOCTEH 1 Oa-

koB. CooTBercTBHe ctangapTam ['OCT 30129, MO3M P60. OcoGennoctu:

¢ JlaT4MKU U3TOTOBJEHBI U3 KOMIUIEKTYIOIIUX M MATEpUaOB JYUIIUX MHUPOBBIX MPOU3BOAUTE-
nen

¢ T'epmerusanust TepMO-U TEH30UYBCTBUTEIBHOM CXE€M MPOU3BOAMUTCS KPBILIKON U3 HEP>KABEIO-
e cTaiau

¢ Kpennenue 3aliUTHON KPBILIKUK YIPYTOMY 3JIEMEHTY OCYIIECTBIIAECTCS C MOMOIIBIO JIa3epHON
CBapKu

¢ Kaxnplil 1aTyuK MpOXOIUT MPOBEPKYHA F€PMETUYHOCTD FEIHEBBIM TEUEHUCKATEIEM

o HpI/I HOpMI/IpOBaHI/II/I HapaMCTpOB JaTyuKa U UCIBITAHUAX I/ICHOJ'IL3y}OTC$[ YHI/IKaIII)HBIC METO-
JOUKH

* MHorocTtyneH4aras cucTeMa KOHTPOJISl Ka4eCcTBa TeH30JaTYUKOB
¢ Tapantuiinblii cpok 4 roga

Tab6un. 3. TexHu4ecKue XapaKTEPUCTUKH NaTuynkoB cepun C2H

Enunuibl n3mepenus
[MapameTps! naTunka 3Ha4YeHUs MapaMeTpoB

Haubonpmmit npenen m3mepenus: (HIT) KT 200, 500, 1000, 2000
Kiacc rounoctu mo 'OCT30129 (MO3M P60) Cl C3
Umcno moBepoYHBIX HHTEPBAJIOB 1000 3000
MUHUMaTEHBINA TTOBEPOYHBIN HHTEPBAI HITM / 5000 | HITK / 10000
Pa6ouwnit ko punment nmepenaun (PKII) MB/B 2 +0,010 2 +0,002
Hauanbheriii ko3ddunment nepemxaun (HKIT) % ot PKII <3 <3
KoMmOuaMpOoBaHHAs OTPEITHOCTH % ot PKII <=0,040 <40,020
[Momyuects (30 MuH.) % ot PKII <+0,049 <+0,025
Nzmenenue HKII ot remmneparypsr % ot PKII/°C <40,0028 <40,0014
N3menenne PKII ot Temnepatypsl % ot PKII/°C <40,0022 <40,0011
HauOonbiee HanpspKeHNE MUTAHUS TOCTOSIHHOTO B 12
TOKa
ComnpoTHBIIEHHE BXOIHOE Om 1100 £20
ConpoTHBIEHNE BBIXOAHOE Om 1000 £2
CormpoTHuBIICHUE U30JISIIAN I'Om 23
Jnamna3oH TepMOKOMITEHCALIUU °C -10... +40

" -30... +50
Pabouwmii muamnazoH TemMneparyp °C
Jnamna3oH TemMneparyp XpaHEHHS °C -40... +50
Crenens 3amutel 110 I'OCT 14254 1P68




JlomyctimMas ieperpyska B TedeHnue He 6oiee 1 daca

% ot HIIN

25

Paszpymaromas Harpy3ska

% ot HIIN

300

MaTepI/IaJ'I JaTyuKa

HepmaBemmaﬂ CTaJib

CTaHIlapTHafl KOMILUICKTAlUsA:

* Hcnonuaenne cormacao MO3M P60: 3000 moBepoYHBIX HHTEPBAJIOB

*  YeThIpeXPOBOIHAS CXeMa MOIKITIOUCHHS
*  DKpaH He COEANHEH C KOPITYCOM
* Jlnuna xabens 3m

Onuun:
* Pabouwnii quanason temmepatyp: -50... +50°C

* Hcnonuaenne cormacao MO3M P60: 1000 moBepoIHBIX HHTEPBAJIOB

* Jlnuna xabens ot 2 1o 100m
* [lecTunpoBoaHas cxema MOIKIIOYCHUS

* Brixoanoe compotusnerue ot 100 mo 10000m

* Hanpspxenue nmutanus ot 2 10 36B

* B3pbIBo3amuiieHHOE UCTIONHEHNE B cOOTBeTCTBUM ¢ TpeboBanusimu ['OCT P51330.0-99
(MBK 60079-0-98), 'OCT P51330.10-99 (M3K 60079-11-99)

-

Puc. 3. Buemawuii Bua qatankoB cepun C2H

Tabs. 4. Macco-rabaputHsie napaMeTpbl gaTuukoB cepun C2H

HIIN, xr L, H,Mm | D, Mm Macca gaTumka, Kr Jnuna xabenst, M
MM
200 77 74 78
500 09
1000 94 90 96 3
2000 96 94 98 14
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damuuku cepuu M

[Ipu ycTaHOBKE IUCTEPH C MTOMOIIIBIO OMIOP Ha CPEIHEM YPOBHE HIIH Ha MOy (KOHCTPYKIIMH a)
v b) B Tab1. 1) UCITOMB3YIOTCS TATUUKHU CxxaTus cepur M. Jlanee pUBEICHBI KX OCHOBHBIC TEXHH-

YECKHE XapaKTEPUCTHUKH.

Onucanue: TeH304aTUYMKU CIKATUSI MEMOPAHHOTO THIIA U3 HEep)KaBewoIeH cranu. Jluamna3ox
Harpy3ok ot 500 mo 5000kr. Crenenb 3amuThl 0000ukoii IP68 O6acTh mpuMeHenns: B3pem-

BaHHE EMKOCTCH 1 OaKkoB
CooTBeTCTBHE CTAH-
aapram: ['OCT
30129, MO3M P60

Oco0enHocTH:
e JlaTumku W3rOTOBJIEHBl U3
IV 111175:4 MUPOBBIX TIPOU3BOAUTENECH

KOMIUICKTYIOHINX nu

MaTepualioB

¢ T'epmermsanus 1aTyMKa NPOU3BOJAUTCS KPBILIKON M3 HEPKABEIOLIEH CTau, IPUKPEIUICHHON K

YIPYTOMY 3JIEMEHTY C MTOMOIIBIO JIa3ePHON CBApKU

® Ka)l(,[[]:lﬁ AaTYUK IIPOXOAUT MPOBCPKY HA TCPMETHUIHOCTD I'CJIMCBBIM TCUCUCKATCIICM

* TeH301aTUYUKN TPOXOAAT UCTIBITAHUS HA 3TATOHHBIX CHJIO3aJAI0IIMX MALIMHAX IPOU3BOJICTBA
«Ten30-M». Mamssl NpoLIIH IEPBUYHYIO TIOBEPKY U BKIIOUEHHI B ['ocpeectp

® HOTpCGI/ITeHIO TCH30AaTYHUKH ITOCTABJIAIOTCA, H0ﬂ06paHHBIMI/I o rpymnmnam gjisi COBMECTHOT'O

HCIIOJIB30BaHUA B BECaxX

* Tapantuiineiii cpok 4 roga

Tabmn. 5. TexHnueckue XxapaKTepUCTUKU TATIMKOB cepuu M

ITapamerpsl naTunka

Enuauie: nsmepeHus

3HaueHUs TapaMeTpPOB

Han6ombiuii npeaen usmepenuns (HIT) T 0,5:1,0; 2,0; 3,0;: 5,0
Kitacc Tounoctu mo 'OCT30129 (MO3M P60) Cl C3
Unciio moBepoOYHBIX HHTEPBAIOB 1000 3000

. . HIIN / 5000 | HITH / 10000
MUHUMATBHBIN TOBEPOYHBIH HHTEPBAI
IPaboumii ko3 duruent nepenaun (PKIT) MB/B 2 +0,010 2 £0,002
Hauanbnbnii koaddunuent nepexayun (HKIT) % ot PKII <3 <3




KoMOWHMpOBaHHAs TOTPEITHOCTh % ot PKII < 40,040 <=0,020
[Monzyuects (30 MuH.) % ot PKII <=+0,049 <=0,025
3menenne HKII ot TemmepaTypbl % ot PKII/°C <=£0,0028 <=+0,0014
M3menenue PKII ot Temnepatypsl % ot PKII/°C <+0,0022 <40,0011
Hanbonpiiee HanpspKeHUE MUTAHUS IOCTOSIHHOTO TOKa B 12
ConpoTHBIEHHE BXOJHOE Om 750 £15
ConpoTHBiIeHNE BEIXOAHOE Om 700 £1
ConpoTuBrieHNE H30IAIHH I'Om =5
5 -10... +40
Jnana3zoH TEpMOKOMIICHCAITUH C
" S -30... +50
PaGouwnit mnana3on Temmeparyp C
Jnana3oH Temneparyp XpaHeHHUs °C -40... +50
Crenens 3amutel 110 ['OCT 14254 IP68
HonycTtrMas neperpys3ka B TeueHue He Oonee 1 gaca % o1 HITH o5
Paspymaroras Harpy3ska % ot HITN 300

Marepuan ngaTumka

Heprxageromas cranb

CTaH}]apTHaﬂ KOMIIJICKTAllUA:

* MHcnonnenue cornmacio MO3M P60: 3000 moBepoYHBIX HHTEPBAJIOB

* JlnuHa kabens 3m
*  YeThIpeXIPOBOIHAS CXeMa TOAKITIOUCHHUS

* DkpaH Kabeist He COeUHEH ¢ KOPITyCOM TeH30aT4HKa

Onuun:

* Pabouwnit quana3on Temneparyp: -50... +50 C

* Hcnonnenue cormacio MO3M P60: 1000 moBepoYHBIX HHTEPBAJIOB

e JlnuHa kabens: ot 2 1o 100m

* [llecTunpoBoaHas cxema MOAKITIOYCHUS

* Brixognoe conpotusierue ot 100 go 10000m
* Hamnpspxenue nutanus ot 2 10 368

*  B3phIBO3AIIUIIICHHOES HCIIOJHEHHE B COOTBETCTBHHM C TPeOOBaHUSAMU

(MDK

60079-0-98), TOCT P51330.10-99 (M3K 60079-11-99)

'OCT P51330.0-99

Puc. 4. BuemHnit B JaT4nKoB cepuu M

Tabn. 6. Macco-rabapuTHbIE TapaMeTPhI JaTINKOB ceprur M.




HIIN, T H, mm I\TM Macca naTumka, Kr JnnHa xabens, M
0,5 39 30
1 42 50 15 3
2
3 43
5 44
_ 97 __22_
= .
825 epaR ®78 ~— 0
4 = 3 ot8. M5x10
! = }
®86 895
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4.2

V3161 BCTPOIKHM JaTYHKOB (CHJI0ONEpeaolye YCTPoiicTBa)

B 3aBHCHMOCTH OT UCITIOJIB3YEMON KOHCTPYKIIMM LIACTEPHBI U COOTBETCTBYIOILEH CXEMBI yCTa-
HOBKH JIaTYMKOB (Ta0J. 1) clieyeT UCOIb30BaTh COOTBETCTBYIOIIME Y3JIbl BCTPOMKH (CHIIONIEpeato-
IIMe YCTPOWCTBA) ISl MOHTUPOBAHUS TATYMKOB BO B3BEIIMBATCIbHYIO KOHCTPYKIIHIO.

4.1.1 Y3461 cmpoliiku 011 damuukoe C2ZH

Jus nataukoB cepunt C2H (myHKT 2.1.4) 1, COOTBETCTBEHHO, CXEMBI yCTAaHOBKH @) (Tadu. 1)
MPOU3BOJIMTENEM PEKOMEHIOBAHO HCIIOb30BaTh CHIIONIEPEIAIONINE YCTPOHCTBA ISl TATYUKOB PACTS-

seHus-cxarus C2/113, nMeromue cieayronue TEXHIUECKHe XapaKTePUCTHKH.

Onucanue: Y3en BCTpoiiku co chepuueckum nommunHukoM. [Ipenorepamaer nossienue 0o-

KOBBIX CHJI M ITIOBBIIIACT TOYHOCTH I/I3MepeHI/II71. MaTepI/Ian — OIMHKOBAaHHas CTaJIb




Puc. 5. Buemnuii Bux y3ma Berpoiiku C2/1113

N

Tab6mn. 7. T'abapuTHBIe pa3mepsl y310B BcTpoiiku C2/1113.

Twun mat- | HIIW, | H, mm| HI1, H2, H3, h, d, B, B1, M, MM
O0o03HaueHUE
quKa T MM MM MM MM MM MM MM
%’25; 240 | 74 | 180 | 77
C2/1113-2 C2H 255 o0 | 196 | oa | 56 | 20 | 12 | 16 | M6
2 | 260 | 94 | 200 | 9
C2/II3-7 57 374 | 120 | 204 | 120 | 80 | 25 | 16 | 20 | w24
C2/1I3-10 . 10 | 298 | 140 | 208 | 140 | 85 | 35 | 21 | 26 |Mm30x2
C2/1113-20% 20 x
i
./ |
: il
H.
=

* — cTajb MOBHIIICHHON TBEPIOCTH




4.1.2 Y3161 6cmpoiiku 04159 dam4ukoe cepuu M

s natankoB cepur M (myHKT 2.1.5) 1, COOTBETCTBEHHO, CXeM YCTaHOBKH a) u b) (Tad. 1)
MIPOU3BOIUTEIIEM PEKOMEHIOBAHO HCIIOIB30BATh CHIIONEPEAAIOIINE YCTPOUCTBA /ISl YCTAHOBKH EMKO-
cTH Ha JaTyuky. [Ipu 3TOM BO3MOXKHA YCTaHOBKA Ha mpocTeinue onopsl (MS0/ITY, M65/1TY,
M70K/TTY, M100/1TY), perymupyemsbie onopsl (M50/ P, P1, PK, P2, PK1, M65/ P, P1, PK, P2, PK1,
M70K/ P, P1, PK, P2, PK1, M100/P2) u perynupyemsie 3aknaansie aetanu (PI1, PITH, PITA, PITAH).
[anee npeacraBieHbl TEXHUYECKHE XapaKTEPUCTHKH NEPEUNCIICHHBIX Y3JI0B BCTPOUKH.

4.1.2.1 Ipocmeitmue onopwvt (M50/11Y, M65/11Y, M70K/I1Y,
MI100/11Y)

Cunonepenatoiee yCTpOHCTBO MPOCTEHIIIee sl yCTAHOBKYA €MKOCTH Ha Jatyuku. Couetanue
(haHna U3 MATKOH CTalTK M 3aKAJIEHHOTO BKJIABIINIA MTO3BOJISIET IPOBECTH KAUYECTBEHHYIO YCTaHOBKY C
MUHUMAJIbHBIMHA 3aTpaTaMu. [IpuMeHsieTcsl Mpyu HATMYMU OCHOBAHHS U OTIOPBI, HAXOJSIIUXCS B TOPH-
30HTAJBHOM MIOCKOCTH. MaTepuas — KOHCTPYKIIMOHHAS HITH HEPIKABEIOIAs CTAITb.

Puc. 6. Buemnuii Buj npocteifnieit ornopsl

Tabn. 8. 'abapuTHbIe pa3Mepbl MPOCTEHIINX OIOP.

D, D1, H, H1,

Tun natuvka Marepua
MM MM MM MM
M50 KOHCTPYKITMOHHAS CTaJb 98 50 78
M65 KOHCTPYKLIMOHHAS CTaJb 65 93
M70K KOHCTPYKIIMOHHAS CTalb 116 | 116 [ 75 | 103
M100 KOHCTPYKLMOHHAs / HEP)KaBEIOIas CTallb 156 | 156 | 100 140




/D1

4.1.2.2 Pezynupyemoie onopwor (M50/ P, P1, PK, P2, PK1, M65/ P, Pl, PK, P2, PK1, M70K/
P, P1, PK, P2, PK1, M100/P2)

Onucanue: Cunonepeaaromiee yCTpoiCcTBO «peryarupyemas onopa» sl yCTAaHOBKH €MKOCTH
Ha JaTyuku. B coueranuu c peryiaupyemoi 3aknananoi aeransto PIT/PITH/PITA/PTIAH nosBosnsitoT
IPOU3BOAUTH YCTAHOBKY EMKOCTH Ha JATYMKH B CIIOXKHBIX YCJIOBUSX — IIPU HAKIIOHHOM (DyHIAAMEHTE U
OMopax pa3HON BBICOTHI.

P: Inametp pe3rObI BTy KM M48. Martepuan — KOHCTpYKIIHOHHAS CTalb.

P1, PK: Inametp pe3nObl BTyKH 0T M20 10 M48. Matepuan — HepkaBeromasi ¥ KOHCTPYK-
LUOHHAs cTab. KOoMIIIeKTyeTcs 3aIUTHBIM KOXKYXOM.

P2: luameTp pe3nObI BTysKH — M56X3. Matepuai — KOHCTPYKIIMOHHAS CTaJlb.

PK1: TIpumensieTcst ipu Hanu4Iuy pe3b00BOro oTBEpCTHs B onope Oaka. Marepuan — Hepxa-
BEIOIIasA CTajlb. KOMIIIEKTYeTCs 3alUTHBIM KOKYXOM.




Puc. 7. BHemHuit Bua peryaupyemMon ornopbl

Tabn. 8. 'abapuTHbIC pa3Mepbl PEryJIUPYEMBbIX OIIOP.

H, mm D, D1, M,
O06o3HaueHHe Tun gatunka Marepuan
MM | MM MM
M50/P M50 98
M65/P M65 KOHCTPYKITMOHHAS CTaJb 170...190 | 135 116 M48
M70K/P M70K
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Tabn. 9. 'abaputHbIe pa3Mephl PEryIUPYEeMBIX
or1op.
O06o3nauenu e | Tum gatum- M, MM D, mMm D1, H, mMm
Marepuan
Ka MM
M3O/PI M50 M20, M24, M30, M36 %
KOHCTPYKIIUOHHAS , , , ,
M65/P1 M65
MIOK/P1 MI0K cTaib M42, M48 116
MS0/PK M50 150 98 190...220
M65/PK M65 HeprKaBeromas M20, M24, M30, M36,
M7O0K/PK MTOK cTaib M42, M48 116
O06o3Hauenu ¢ | Tum gaTuu- A, Mmm B, H, mm D1, M, MM
Marepuain
Ka MM MM
M50/P2 M350 98
M6, 200 M:Heee
M65/P2 M70K- 15
10t KOHCTP;?;?EOHH” 210..260 | 116 | MS56x3
M70K ot HE
M70K/P2 151 400 MEHEE
M100/P2 M100 25 156
O0Oo3Hauenu ¢ | Tum gaTuu- M, mMm D, mm D1, H, mMm
Marepuain
Ka MM
M30/PKI M>0 M20, M24, M27, M30 %
HeprKaBeroIas , , , ,
M65/PK1 M
M§(5)1</PK1 M7f)i< cTaib M42, M48* 150 116 180..220

*

— BO3MOIUCHOCMb U320MOBJIEHUA Cp€3b601:i noo 3axkas
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M50/P1, M50/PK... M50/P2, M65/P2... M50/PK1, M65/PK1...

4.1.2.3 Pecynupyemasn 3axknaonas oemans (PII, PIIH, PIIA, PIIAH)

Onucanue: Perynupyemast onopHast 3akjiafHasi JeTajlb ¢ YIOPaMHU U IBO3ISIMH (aHKEpaMu)
JUIsl YCTAHOBKYM €MKOCTH Ha JaT4ukH. [103BoJIsI€T MPOU3BOINUTE YCTAHOBKY EMKOCTH HA AATYUKU MIPU
HaKJIOHHOM (pyHIameHTe. MoKeT MPUMEHSThCS COBMECTHO ¢ perynupyemoii omnopoii PK/P1/P2/PKI1.

Puc. 8. BHenmHMiI BIIT perymupyeMoii 3aKIaTHON OTIOPHI

Tabs. 10. 'abapuTHBIEC pa3Mephl PEryIUpyeMON 3aKIaIHOM JeTalu.

Tun naTunka A,mm| Al,| B, B1, mm B2,
Ob6o3HaueHHe Marepuan

MM | MM MM

D1,
MM




M50 KOHCTPYKIMOHHAS CTaJb
PII, PITA M65, M70K

M50 250 | 200 | 20 | me menee 16 | 100
PITH, PIIAH | M65, M70K | | cpapcrotas craip

98

116

98

116

A1 - A1

Y

A

PMA, PMAH

4.3 BecousmepurenbHbliii npeodpa3oBartens TB-003/05H

B cooTBercTBHM C peKOMEHIAMAMHU POU3BOANTENS (Ta0. 2) U1l IPEACTaBICHHBIX BBILIE
TeH30MeTpuieckux AatuukoB cepur C2H wmu M (myHkTel 2.1.4 1 2.1.5) BBIOpaH BecoBoii mpeobpaso-
Baresb TB-003/05H, umeroruii qoctatounbiii Habopa U(POBBIX HHTEPPENHCOB Mepeavn JaHHBIX
(USB 1 RS232/485), uto obecreunBaeT MpoCTOTY MHTETPAIIMH CHCTEMBbI yITPABJICHHS K KOHTPOJIS Be-
COM3MEPHUTENILHOTO 000pynoBaHus. Huke npeicTaBlieHbl TEXHUYECKHE XapaKTePUCTUKU IPeodpa3o-
BaTellsl.

Onucanue: /s ucronpzoBanus B mi1aT(OpMEHHBIX Becax. 3aMeHa NomysipHoi mojenu TB-
003/05 1 I1. Kopmyc npeobpazoBarenst TB-003/05H BrimonHeH u3 HepskaBeromei ctanu. CreneHs 3a-

uuThl 0005104Koi IP65 mo 'OCT 14254, a Takke IMUPOKHIA AUana3oH padouyux Temmeparyp (ot -30 1o

+40°C) 1o3BOJISIOT UCTIONB30BATh MPEOOPa30BATEINh B CHIPHIX U HEOTAIUIMBAEMBIX TOMEIICHUX. J{i1st
nepeaayu pe3yabTaToB B3BenBanus Ha PC mpen- yemorpenst uatepdeiicet USB n RS-232/RS-485.
Hurepdeiicwi: USB u RS232/485. Ocoben-

HOCTH:
*  B03MOXHO H3roTOBIIEHHE TPe0OpazoBaTeNs ¢ MOIYJIEM aHAJIOTOBOTO BBIX0O/a
* Kopmyc u3 Hepxkasetoieli cranu, 1P65, -30... +400C

*  VYno6Hoit paboty ¢ mpeoOpazoBaresieM JienaeT KIaBraTypa ¢ XOPOIIMMH TaKTHIILHBIMH CBOW-

CTBaMH U 3BYKOBBIM TOJITBEPKICHUEM HaKaTHSI.
* KnaBmuarypa co 3ByKOBBIM ITOATBEP)KAEHHUEM HaKaTHA
* Beicota cumBonoB 40 MM, perynupyemast spKoCTb MOICBETKH




Puc.9. BHennuii Buj BeconamepurenbHoro npeodpaszosarens TB-003/05H

Tabn. 11. Texuuueckune XapaKTEPUCTUKN BECOU3MEPHUTEIbHOTO TipeodpazoBarens TB-003/05H.

[Tapametp 3HaueHue
Henuneiinocts He 6onee, % 0
WNununupyemast pasperiaromasi criocoonocts Ha 1 MB/B, He xyke 60 000
TemneparypHsiii koaddurment Hagana mkansl (Hy1s1), ppm/°C, e xyxe 2
Temmnepatypusbiii koaddurent konna mxanst (HIIB), ppm/°C, ne xyxe 2
JInama3oH BXOIHOI'O aHAJIOrOBOro curiana, MB/B -3... 43
MuHMMAaNbHBINA BXOJHOM CUTHAN HAa OHO OBEPOYHOE AelieHne, MKB 1
Tun nepBu4HOro NpeodpazoBartens TEH30PE3UCTOPHBIN
[Muranue nepBUYHOTO MPE0OPa30BATENS 5B, 3HaKOIIEpeMEHHOE
THn TMHUM CBSA3U C IEPBUYHBIM IpeoOpa3zoBaTeneM HlectunpoBoanas
MakcumMaibHas IJIMHA CBSI3H C TIEPBUYHBIM ITpeodpa3oBaTeneM, M 50
MuHuMaJIbHOE BXOJIHOE CONPOTUBJICHHE TeH301aTurKa, OM 50
Pa3mep nzo0paxeHns: OAHOTO CUMBOJIA, MM 30x 40
Tun unaukaropa CBETOIUOTHBIN
KonngecTBo pa3psii0B MHAMKALIMY Beca 5
Hanpsixenue nutanus, B nBoitnoe 220/10-30
[Totpebnsemas MomHocTh, BA, He Oosee 10
Pabounii nuanaszon temneparyp, °C -30... +40
CreneHsb 3alATHI 000I0YKOM IP65
["aGapuTHbIE pa3mMepsl, MM 245x 175X 67
Macca, xr, He 60iee 1.3
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Puc. 10. 'eomeTpuyeckue pazmepsl BeCOM3MeEpUTENbHOTO npeodpazosatens TB-003/05H

5. Mojenb 06'beKTa yIpaBJaeHUs

OOBeKTaMu ynpaBJIeHUs] aBTOMAaTHUECKOW CHCTEMBI SBIISIIOTCS OyHKepHBIe Bechl A 1 B. Ilpu
3aMI0JIHEHNH B3BEILIMBAEMbIM IPOILYKTOM BECOBOI OYHKEpP ONMKCHIBACTCA HHTEIPHPYIOLINM 3BEHOM 0e3
3ama3AbIBaHus, a IPU CIMBE CAMOTEKOM BECOBOM OyHKEp MOJICIIUPYETCS aneprOIUIECKUM 3BEHOM
nepBoro nopsaka. [ paduky nepexoaHbIX MPOLECCOB, MPOTEKAIOUINX B BECOBOM OYHKEpe MpH €ro 3a-
TIOJTHEHUH U OTIOPO’KHEHWH, N300pakeHbl Ha puc. 11: yyactok 1- HamonHeHne OyHKepa, y4acTok 2 —
Bec (KOJIMYeCcTBO) Maciia B OyHKepe er MEHSIETCSI, y9aCTOK 3 — CIIKB (CaMOTEKOM) U3 OyHKepa.

4

2

\/

Puc.11. Ilepexonnsie mpolieccsl B BECOBOM OyHKepe

Takum 00pa3oM, U3MEHEHHE KOJIMYecTBa Macia B OyHkepe M(t) omuckiBaeTCs CIEAyOIINM
BBIPAKEHHUEM:

o Kt tot,

O
mt()= g m, t;,0t0t,
O0m:Oe-try, tOt

rae t, — BpeMs 3amnonHeHus OyHKepa J0 HyKHOro oobema M, t. — MOMEHT BpeMEeHHU, COOTBETCTBYIO-
mwii Havyany ciuBa; K — kodhGuimeHT, onpeaenseMblil TapaMeTpaMu Hacoca, a 3HadeHue 7 3aBUCUT
OT KOHCTPYKIUH OyHKepoB. [1o mpuBeseHHOMY BBIPQXKEHUIO COCTABIISETCS MTPOrpaMMHasi MOAENb 00b-
€KTa YIIpaBJICHUAA.

YnpapneHue nporeccaMu HANOJTHEHHS U CJIMBA OCYIIECTBISIETCS ToJavuell KOMaH]T «3a-
MYCK/OTKITIOYCHUE» HACOCA M «OTKPHITHE/3aKPBITHEY KianaHoB. KilanaHbl MOKHO YCJIIOBHO pa3JieliUTh
Ha JIBE I'PYIIbI: OTBECYAOIIUE 3a MOCTYIUICHHE Maciia u3/B OyHKepbl (1—4) 1 onpenesioimne Hanpas-
neHue ciavBa Macia (5, 6). B mporecce paGoTh TporpaMmbl aHAITU3UPYETCS COCTOSHUE BCEX 6 Kiiama-
HOB H B CJIy4ae 0OHApY>KCHHUS OJTHOTO U3 3aMPEIIEHHBIX COCTOSHUIN IeHepUPYETCs COOOIICHUE B OTYEC-



TE TPEBOT U NMPHUOCTaHABIUBAETCA paboTa nmporpammsl. Hrke npruBeaeHa Tabiuiia 3ampenieHHbIX co-
CTOSIHMH KianaHoB | — 6 («0» — KianaH 3akpbIT, «1» — KJamaH OTKPBIT, «*» — II000e COCTOSIHUE)

Tab:. 12. 3anpenieHHbIe COCTOSHHUS KITallaHOB

Ne | 1 2 3 4 5 6
o * * * 0 0
E * * * * 1 1
sl 1 1 1 1 * *
8 1 1 * * * *

1 * 1 * * *
* 1 * 1 * *
* * 1 1 * *

Kpome Toro 3anpenieHHbIM SBISCTCS 3aKPBITOE COCTOSIHUE BXOJHOTO KJlaraHa BecoB A wiu b
TIPH 3aITyCKe OJTHOTO W3 HUX. Hy>KHO OTMETHTH, YTO IOCKOIBKY OOBEKT YIIpaBIEHUS HE SBISETCS pe-
ATBHBIM ¥ MOJICTTMPOBAHNE aBAPUIHON CUTyaIln (HEBEPHAS PEaKIlisl KiiaraHa Ha KOMaHTy «OTKPBI-
THE/3aKPBITHE») HE MPEAYCMOTPEHO, TO BOSHUKHOBEHHE 3aMPEIICHHBIX KOMOWHAIIMIA BO3MOKHO TOJIb-
KO B PyYHOM PEXKUME YIIpaBJICHUS pa00TOM KJIAallaHOB, B CJIy4ae aBTOMATHUYSCKOTO YIIPABICHUS TaKUe
KOMOMHALMHU UCKIIOYAIOTCS.

6. Onucanue npoekra B SCADA cu-
creMe 6.1. IkpaH

APM omneparopa Becooii B SCADA-cucreme Trace Mode npencrassier co6oii oJjuH 3KpaH,
BKJIFOYAFOIIMI 3JIEMEHTHI HHAWKAIIMU U YIPABICHHUS MIPOLIECCOM JO3MPOBKU. DKPaH CO3/1ACTCs MPU
MOMOIIH cpecTB rpaduueckoro nurepdeiica Trace Mode; ero obumit B nmpeacrasieH Ha puc. 12.

__—/lopoKK?

Cocrosinue

/ KJIanmaHa

A

YpoBeHb
3ano0JTHEHHS

DJIeMEHTBI
VIIPABJIEHHS

> <

Puc. 12. O6mmii Buj s3xpaHa APM ormneparopa BecoBoit

Ha sxpane nzo0pakeHsl Hacoc, OyHKepbl A u B, kiamansl 1 — 6 U COeIMHUTENBHBIC KaHAJIBI
Mexay HuMH. J[J1s rpaduueckoil HMUTAITNH TPOTEKAHUS IMPOIIECCOB HCITONB3YIOTCS THHAMUYECKHC
anemeHTsl: Jlopoxka, YpoBeHs 3anonHeHus u CocTossHue KiiamaHa. J{opojkka HMUTHPYET ABIKEHUE
Maciia 1o KaHaily, Y pOBEHb 3allOTHEHUS MPEACTABISACTCS U3MEHEHUEM YPOBHS 3aJIUBKU MPSIMOYTOIb-
Huka, COCTOSHUE KIIaraHa UICHTH(DHUIIUPYETCS IIBETOM IeOMETPUUECKON (QUTYPBI (KPACHBINA — 3aKPhI-



TO€, 3€TICHBIN — OTKPBITOE).

B kadecTBe 31€MeHTOB yrpaBieHHs UCHONb3yIoTcst KHOonKH: «I[lyck A» u «Ilyck B» — s 3a-
MyCKa COOTBETCTBYIOIIUX BeCOB, «<—-MCC» u «PO—>» — 115 3aaHus HAIpaBJICHUS CIIUBA, «3alaHNe
MAacChI» — JIJIS 3aJIaHVS YCTaBKH 10 Macce Macia. J[7st nHpopMHpOBaHS orepaTopa 0 TeKyIeM KOJU-
YecTBE Macia B OyHKepe UCTIONB3YIOTCS IIEMEHTBI THIA «J{HHAMHYIECKHI TEKCT.

DKpaH cOAEPKUT YeThIpe cios: «Crnoil_ocHOBHOMY, «Crnoit_TpeHay, «Cioii OT» u
«Cnoii_pyunoity». [Ipu 3ammycke mporpamMMbl BUIEH TOJIBKO OCHOBHOM CIIOH, €0 COEPKUMOE TTOKa3aHO
Ha puc. 3. J{ist oToOpa)KeHUs1 OCTATBHBIX JIEMEHTOB UCTIONB3YIOTCS COOTBETCTBYFOIUE KHOTIKH:
«Tpenn (mokazath)», «OT4eT TpeBor (MMOKa3aTh)» U «Py4dHoil peskum». Crou coaepkaT COOTBETCTBEH-
HO TPEHJ 3arojHeHus1 OyHKepoB, aneMeHT «Ctpoka OT» ¢ coobmmenusimu otueta Tpesor (OT) u ane-
MEHTHI py4YHOTO yipaBieHus. Ha puc. 13, 14 mpuBeneHbI 3KpaHbl ¢ BUIUMBIMU TOTIOTHATETHHBIMHU
CIIOSIMHU.
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Puc. 14. OcHOBHOI 3KpaH Ipu padoTe B pyYHOM PEXUME

B pyuHOM pexumMe onepaTop MOXKET CAMOCTOSITEIBHO MEHSTh COCTOSHUE KJIallaHOB C IOMO-
LIBIO MAHENW NePEeKI0YaTeNeH.

J1y1s cBsI3U ¢ porpaMMOi MOJICTTMPOBAHUSI 3aJaI0TCSl apTyMEHTHI 9KpaHa. Mx arpuOyTsl u
CBSI3b C rpaMueCKUMH AJIEMEHTaMH 3KpaHa [oKa3aHsl B Tabnuue 13.

Tabn. 13. ApryMeHTHI 3KpaHa

HazBanne Tun Tun Cas13b ¢ rpaduyeckum uaTepdeiicom
JTaHHBIX

3ananue obnema In/Out | real [IpuHuMaeT 3HaYeHNE IPU HAXKATHH HA KHOTIKY «3aJjaHue
MacchbI»

Texkymuii_Bec A In/Out | real 3HaueHue aprymenTa oroopaxaercs B 010ke «/[uHammueckuit

Texymwuii_Bec B In/Out | real TEKCT», BBIBOJUTCS HA TpeH. MI3MeHseTcs mporpaMMHO

Texymmii_Bec 0OIHiA In real 3HaueHue apryMeHTa BRIBOJUTCS Ha TpeHA. 3MeHseTcs npo-
rpaMMHO

Ilyck A In/Out | usint [l 3ammycka BecoB Ha HarosiHeHue. [Ipyu HaxxaTHy Ha KHOIIKY
«ITyck A» mpuaumaet 3HadeHue «1». Taxxe usMeHseTcst
IIPOrPaMMHO

ITyck B In/Out | usint Jlost 3amycka BeCOB Ha HaroJiHeHue. [Ipy Ha)KaTHH Ha KHOTIKY
«Ilyck B» npuanmaer 3HaueHue «1». Taxke naMensercs
MIPOTPaMMHO

MCC_HanpasneHue In/Out | usint [ 3amaHus HarlpaBiieHUs ciuBa. [Ipy HaXkaTUM Ha KHOIIKY
«<-MCC» npruHumaeT 3HaueHue «1»

PO_nanpasnenune In/Out | usint st 3amanust HanpasiieHus cnuBa. [Ipu HaskaTHH HAa KHOIIKY
«PO—>» npuHNMaeT 3HaUeHHE «1»

Hacoc In usint Jliist pa®oTHI IMHAMHUYECKOTO 3jIeMeHTa «Jlopoxkkay (pu
Hacoc=1 Buaeoknumn 3amymien). MI3MeHseTcss mporpaMMHO.




Crapt_Crom In/Out | usint s paszperieHust HanoJTHEHUsT OyHKepa. VI3MeHsieTcs mpo-
IpaMMHO H TIpY Ha)XaTu¥ Ha KHOTNIKY «ITyck A» mimm «Ilyck
B»

Pazpemwmts cius In/Out | usint Il paspemienns cinuBa. Mi3MeHseTCs MporpaMMHO

K 1 In usint Omnpenenster cocrosaue Kinanana i (i=1..4). IsMensiercs mpo-

Ka 2 In usint rpaMMHO (B aBTOMaTHIECKOM PEXUME) B C TIOMOIIEIO TIepe-

Kn_3 In usint KIIto4gaTeneit (B pyIHOM pexXIMe)

Kn 4 In usint

Kn 5 In usint Omnpenenster cocrosaue Kinanana i (i=5, 6). IsMensiercs mpo-

K1 6 In usint TPaMMHO U TIPH HaKATUX Ha KHONKHA «<—MCC» u «<PO—>»

Crnoli_ocHOBHOM In usint OnpenenstoT BUIUMOCTh cliost («1» — ol He oToOpaxaeTcs,

Croii_tpeHn In usint «0» — crnoi BuzaeH). Ciioii_OCHOBHOW=1 1O yMOJIYaHUIO U HE

Croii OT In usint WU3MEHSCTCS. 3HAYCHUS OCTAIBHBIX apI'YMEHTOB M3MEHSIOTCS

Crio¥_pyasoi In usint TIpH HAKaTHH Ha KHOTIKK « TpeHm (1oka3ats)y», «OTdeT TpeBor
(mokazatp)» u «PyqHOI pexum»

TEXT_MES In real Wcnone3yroTcs 11 reHepaIiy COOOIIeHNH 0TYeTa TPEBOT.

TEXT MES 2 In real Cpsi3aHbl C MMOJIB30BATEIBCKUMHU CJIOBAPSMU U CITYKEOHOM

- a nepeMeHHoi @Message

B y3ne RTM npoekra co3aaercs rpyrmiia KaHaioB «9Kpany, Kyaa u3 rpymsl «I1ladmo-
HBI_9KPAHOBY» IEPEHOCHUTCS CO3JaHHBIN JKpaH. sl BceX ero apryMeHTOB BBITIOJIHIETCS POLeIypa
ABTOIIOJICTPOMKH.

6.2. [IporpaMmma Moe TMPOBaHHS TEXHOJIOTHYECKOT'0 MpoLecca

[Iporpamma moznenupoBanus Hanvcana Ha si3bike TexHo ST. B tabnuue 3 npuBoastces apry-
MEHTHI IPOTPaMMBI M UX MPHUBSA3KH K apryMEHTaM dKpaHa.

Tabn. 14. ApryMeHTBI TpOrpaMMbl MOJIEITUPOBAHUS

HasBanue Tun Tun [IpuBsA3KH K apryMeHTaM 3KpaHa
JAHHBIX

3ananue obbeMma In real 3anmanue oOnema: PeanpHOe 3HaueHME
Clear g Out real 3amanne oOwvema: BxogHoe 3HaueHue
Macca A Out real Texymmii Bec A: BxojaHoe 3Ha4eHHe
Macca B Out real Texyumii Bec B: BxojHoe 3HaueHUe
O6mmii_Bec Out real Texymuii_Bec oOmuii: PeansHoe 3HaueHNE
Bpewmst In real @Calc_Loop_1: 3nauenune (McTOUHUKH/TTPUSMHUKH.

Huarnoctuka u cepsuc_1. Jlnarnocruka_ 1)
Ilyck A In/Out | usint [Tyck_A: PeanbHoe 3HaueHue
IMyck B In/Out | usint [Myck_B: PeanbHoe 3Ha4YeHUE
PUSK_A Out usint Ilyck_A: BxonHoe 3HaueHHe
PUSK_B Out usint ITyck_B: BxomHoe 3HaueHHe
MCC _Hamp In usint MCC_namnpasnenue: PeagpHOe 3HaUeHNE
PO_mnamp In usint PO_nanpasnenue: PeanbHoe 3HaueHNE
MCC _nanp_BbIBOJ Out usint MCC nanpasnenue: BxogHoe 3HaueHue
PO_namp BrIBOA Out usint PO_nanpasienne: BxogHoe 3HaueHne
Pa3p nanonnenue In/Out | usint Craptr_Cromn: PeanpHoe 3HaueHNE
Hacoc Out usint Hacoc: PeansHoe 3HaueHnE

RESET Out usint Crapr_Crom: BxoaHoe 3HaueHHe




Pa3p cnus Out usint Pazpemnts cnuB: BxonHoe 3HaueHue

Knamnl Out usint Kn_1: BxogHoe 3HaueHne

Knam2 Out usint Ki 2: BxogHoe 3HaueHME

Knamn3 Out usint Kn_3: Bxognoe 3HaueHue

Knan4 Out usint Kn_4: BxogHoe 3HaueHUe

Kian5 Out usint Ki1_5: BxoaHoe 3HaueHne

Kinan6 Out usint Kn_6: Bxognoe 3naueHue

MESS_NOM Out real TEXT MES: BxoaHoe 3HaueHHE

MESS_NOM 2 Out real TEXT MES 2: BxoaHoe 3Ha4YeHHE
IMepemennas @Calc_Loop 1 rpymmbl JluarHocTHKa MPUHUMACT 3HAYCHHUS PEATbHOTO BPEMEHU

rukiaa CALC.

Jia reHepanyn cooOIIeH A ¢ TTOMOIIBIO TiepeMeHHoi (@Message B CBOMCTBaxX KaHala

TEXT_MES 3anaercst tun Output, Bo BKITajiKe CBOMCTB «ApXHBalusi» ycTaHaBiuBaeTcs ¢duar «Order
TpeBOI», co3aaeTcs mpuBsi3Ka K [lonp30BaTenbCckoMy cI0Bapio, a BO BKIAAKE «/l0MOTHUTENEHOY» —
npuBs3Ka Kk nepemenHoi @Message 1. [Ipu n3menennu Beixonnoro 3HaueHus ((9,Q)=1...8) kanana
TEXT_MES renepupyetcs cioBapHOe COOOIIEHHE C COOTBETCTBYIOIINM TOPSAKOBEIM HOMEPOM

(1...8).

Awnanmornynsie ae#ctBus Boimonusiores it TEXT_MES 2, @Message 2 u Broporo IToms30-

BaTCJILCKOr'o CJI0Baps.

st paboThI IporpaMMel HOTPEOOBANKCH II100ABbHBIE TIEPEMEHHBIE ISl IPOMEKYTOUHBIX BbI-

YHCJICHUI ¥ BpEMEHHOTo XpaneHus pesynbratoB: MASS_A, MASS B, Ost, out, i, n, K, nom. Hike
HpI/IBOI[I/ITCSI TCKCT HpOFpaMMI)I.

PROGRAM

VAR_INOUT Pa3p_namomuenne : USINT := 0; END_VAR
VAR_INPUT 3ananue_ob6nema : REAL; END_VAR
VAR_INPUT Bpewms : REAL; END_VAR

VAR_INOUT Ilyck_A : USINT :=0; END_VAR
VAR_INOUT Ilyck_B : USINT := 0; END_VAR
VAR_OUTPUT Macca_A : REAL; END_VAR
VAR_OUTPUT Macca_B : REAL; END_VAR
VAR_OUTPUT O6mmii_gec : REAL; END_VAR
VAR_OUTPUT Hacoc : USINT; END_VAR
VAR_OUTPUT RESET : USINT; END_VAR
VAR_OUTPUT PUSK_A : USINT; END_VAR
VAR_OUTPUT PUSK_B : USINT; END_VAR
VAR_OUTPUT Pasp_cnus : USINT :=0; END_VAR
VAR_INPUT MCC_nanp : USINT; END_VAR
VAR_INPUT PO_namp : USINT; END_VAR
VAR_OUTPUT Kuamnl : USINT; END_VAR
VAR_OUTPUT Kunan2 : USINT; END_VAR
VAR_OUTPUT Kunan3 : USINT; END_VAR
VAR_OUTPUT Kuan4 : USINT; END_VAR
VAR_OUTPUT Kuamn5 : USINT; END_VAR
VAR_OUTPUT Kuamn6 : USINT; END_VAR
VAR_OUTPUT out_integ : REAL; END_VAR
VAR_OUTPUT Clear_g: REAL; END_VAR
VAR_OUTPUT MESS_NOM : REAL :=0; END_VAR
VAR_OUTPUT MCC_nanp_gsiBog : USINT; END_VAR
VAR_OUTPUT PO_nanp_seiBox : USINT; END_VAR
VAR_OUTPUT MESS_NOM_2 : REAL :=0; END_VAR

Il nposepka nanuuus 3anpewieHnbIX COCIMOAHUI U 2eHEPAUUA COOOU|EHUTI
if 3amanme o6bema>100 || 3amanre oO6vema==0 then

MESS_NOM=1;

Pa3p nanonnenne=0;
elsif MCC nanp==0 && PO _mamnp==0 then




MESS_NOM=2;
Pazp_cnus=0;
elsif Knanl==1 && Knan2==1 then
MESS_NOM=4;
elsif Kmanl==1 && Knan3==1 then
MESS_NOM=5;
elsif Kman2==1 && Knan4==1 then
MESS_NOM=6;
elsif Kiman3==1 && Kian4==1 then
MESS _NOM=7;
elsif Kman5==1 && Knan6==1 then
MESS_NOM=8;
elsif (ITyck_A==1 || [Tyck_B==1) && (Knan2==1 || Knan4==1) then
MESS _NOM_2=1;
elsif (TTyck_A==1 && Kianl==0) || (ITyck_B==1 && Knan3==0) then
MESS NOM_2=2;
elsif Pasp_cnmue==1 && (Knan2==0 && Knan4==0) then
MESS _NOM_2=3;
else
MESS _NOM=3;
MESS_NOM_2=0;
end_if;
if MESS_NOM!=3 || MESS_NOM _2!=0 then
ITyck_A=0;
ITyck_B=0;
if MESS_NOM==1 || MESS_NOM==2 then
Knan1=0;
Kman2=0;
Knan3=0;
Knan4=0;
end_if;
end_if;

Il npocpamma evinonnaemca nuuis nPU OMCYmMcmeuu «MPeeoHCHBIX» Cumyad-
yuu if MESS_NOM==3 && MESS_NOM_2==0 then if
Pa3p_nanonuenne==0 then
Hacoc=0;
end_if;

I 3anyck éecoe A, modenuposanue nanonnenus Gynkepa
if Pasp namonnenne==1 && Ilyck A== then
Hacoc=1;
RESET=1,
MASS_A=MASS_A+100*(Bpems/1000/60); // nepemennan Bpems uzmepaemcs 6

Macca_ A=MASS_A,
end_if;

Il 3anyck éecoe B, modenuposanue nanonnenus Gynkepa
if Pa3p namonuenne==1 && Ilyck B==1 then
Hacoc=1;
RESET=1;
MASS B=MASS_B+100*(Bpems/1000/60);
Macca_ B=MASS_B;
end_if;

Il nepexntouenue mexcdy pabomoii eecoe
if Pa3p namonnenne=—=1 && Ilyck A==1 && ((Macca A+Macca B)>3ananue oObema ||

Macca A>50) then



Pa3p namomaerne=0;
RESET=0;
Hacoc=0;
Ost=3Bamanue oObeMma-
(Macca_A+Macca B); if Ost>0 then
PUSK_A=0;
PUSK_B=1,
Knamnl=0;
Knan3=1;
RESET=1,;
Hacoc=1;
end_if;
end_if;

Il nepexniouenue meacoy pabomoit ecos
if Pasp_mamomuenne==1 && Ilyck B==1 && ((Macca A+Macca B)>3amanue o0Onema ||
Macca_B>50) then
Pa3p nanonnenue=0;
Hacoc=0;
RESET=0;
Ost=3amanne oObema-
(Macca_A+Macca_B); if Ost>0 then

PUSK_A=1;
PUSK_B=0;
Kmanl=1;
Knan3=0;
RE-
SET=1;
Hacoc=1; end_if;
end_if;

O6mmii_Bec=Macca A+Macca B;

I 3a6epuenue npoyecca nanonnenus, 3anyck ciuea
if Obmmii Bec>=3amanne obvema && 3amanme o6wemal!=0 then

PUSK_A=0;
PUSK_B=0;
Kmanl1=0;
Knan3=0;
RESET=0;
Pa3p cnus=1;
O6mui_Bec=00mumii_Bec+Ost;

end_if;

/I mooenuposanue npouecca crusa 3a 50 maxmoe paéomovt npozpammol
for i=0 to 50 do integ[i]=i; end_for;
if Pasp_caus==1 then
if N<=50 && (MCC nanp==1 || PO_nanp==1) then
out=exp(-0.12*integ[n]);
/] onpeodenenue, c kakozo Gynkepa nauunaemcs
ciue  if n==0 && MASS_A>=MASS_B then
K=MASS_A;
nom=0;
elsif n==0 && MASS_B>=MASS_A then
K=MASS_B,;
nom=1;

end_if



n=n+1

I/l nepecuem macc, ycmanoska kna-
nanoe if nom==0 then
Macca A=K*out;
MASS_A=Macca A;
Knamn1=0;
Knam2=1;
Knamn3=0;
Knan4=0;
elsif nom==1 then
Macca_ B=K*out;
MASS_B=Macca B;

Knam1=0;
Knamn2=0;
Knan3=0;
Kman4=1;
end_if;
if MCC_nanp==1 then
Kmanb=1;
Knan6=0;
elsif PO_nanp==1 then
Kmnan5=0;
Kman6=1,
en
d_if; else
n=0;

Il oxonuanue yukna cnuea us dynkepa, oonyneHue ge-
coé if nom==0 then
Macca_ A=0;
MASS A=0;
elsif nom==1 then

Macca_B=0;
MASS B=0; end_if;
end_if;

Il nepecuem Obwezo seca nocne makma mooenuposanusn cnuea O0-
mmii_Bec=Macca A+Macca B;

I/l nposepka ycnosuii 3aeeputenus npoyecca 003uposanus, yCHAanoeKa Kiananoe
if MASS_A==0 && MASS_B==0 then

Knan1=0;

Knan2=0;

Knan3=0;

Knan4=0;

Pazp caus=0;

Clear_g=0;

iIf MCC_nanp==1 then
Kiman5=0;
MCC_nanp_ssiBon=0;
end_if;

if PO_nanp==1 then
Kian6=0;



PO_nanp_sriBoa=0;
end_if;
end_if;
end_if;

end_if;

END_PROGRAM

Huxe MMPUBEACHLBL OJIOK-CXEMBI nmporpaMmbl MOJACIMPOBAHNA TEXHOJIOTHYCCKOI0 Impouecca n10-
3UpPOBaHUA Macja.
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Puc. 15. brok-cxema mporiecca reueparii cooomeHni




OTKMNOYNTL HAcOC

S

BkniouynTb Hacoc;
MogenuposaHue
npouecca HanonHeHus
Becos A
(MASS_A=MASS_A+100
*(Bpems/1000/60))

Macca A > 507

BbIknounTh Hacoc;
OCTaHOBUTL HanonHeHwe,
BbIYMUCMEHWe ocTaTka
(Ost=3apaHue_obbema-
(Macca_A+Macca_B))

< Ost>07?

™~ .
~

Y

3anyweHsl
. Becbl A?
™

3anyLeHs! -
Beckl B?
BknrounTb Hacoc;
MopaenuposaHue
npouecca HarnonHeHus
secos B

(MASS_B=MASS_B+100
*(Bpemsi/1000/60))

. +

BhIKNKOUYKATE Hacoc;
OCTaHOBWUTL HAMNOMNHEHMWE;
BblYMCNEHUe ocTaTka
(Ost=3apaHue_obbeMa-
(Macca_A+Macca_B))

Ost > 07?
/

3anpeTuTb HanonHeHue BecoB A,
paspeLUnTb HanonHeHWe Becos B;
3aKpbITh Knan.1; oTKpeITh Knan.3;
pa3peLmnTb HanonHeHue;
BKIIOYATL Hacoc

4 h 4

3anpeTuTh HanonHeHue Becoe B;
paspelwnTb HanonHeHne eecoe A;
OTKPbITb KNnan.1; 3akpbiTb knan.3;
pa3speLuuTb HanomnHeHue;
BKNKYUTEL HAcoc

|

A 4

Pacyet obLeil Macchl
B [ByX Becax

7 A4
3anpeTuTb HanonHeHWe Becos A U B;
3aKpbITb BXogHsble (1 1 3) KnanaHsl;
3anpeTuTb HanonHeHue;
pazpeLunTh CrnuB
Y
/%'\
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Puc. 16. brok-cxema mporiecca HamOTHEHHS




HeTHMK
TaKToB CnvBa
n<=507

anpaenenne~._ +

e

ut = exp(-0.12"n)

K=MASS_A;
nom=0

n++

MogenupoBaHue npouecca
cnvBa u3 secos A;
3aKkpblTb knan. 1, 3, 4;
OTKPLITL Knan. 2

MogenupoeaHue npouecca
cnuea w3 Becos B;
3aKpbITb Knan. 1-3;
OTKPLITE KNan. 4

v y

OTKpLITh KNan. 5;

3akpeITb Knan. 5;
3aKpbITb Knan. 6

OTKPLITL Knan. 6

O6HyneHue Becos A

I

O6HyneHue Becos B

A 4

Pacyet obuieit macchl
B ABYX Becax

O6a GyHkepa
nycTuI?

3anpeTuTb crve;
3aKpbITh BCE KManaHbl;
0BHYNUTL YCTaBKy No Becy

!

v

(_ OKoH4aHue nporpamme! )

Puc. 17. brok-cxema mporiecca ciuBa

6.3. CBsasb ¢ CYB/]

JlaHHBII POEKT MpeIycMaTpUBAET BEACHUE aBTOMAaTHYECKOTO yUeTa KaX/I0r0 OTBECa B BUJIC
JTAHHBIX O BECE CIIMTOTO Macja U BPEMEHU 0TBeca. DTH JaHHBIC 3aIMCHIBAIOTCS B TAOJUITY PEIISIIUOH-
Ho#t 6a3wl nanHbIX MS Access BD1. [lis co3manust cBsi3u qaHHBIX npoekta ¢ CYB ]l BRIIOTHAIOTCS



cleayrouue JeUCTBUS:
1. B mamnke npoekra co3maercs 6asa maHusix MS Access ¢ pacmmpennem *.acchd. 3ana-

I0TCSl HAMMEHOBAHHMS M THITBI JAHHBIX TI0JIEH, B KOTOPBIX OYAyT OTOOpakaThCsl 3HAYCHUS TEXHOJIO-
THYECKHUX ITapaMeTPOB MPOEKTA.
2. Byszne RTM_1 npoekra co3naercs kommoneHT Cesi3b_¢ CYB]I «baza_naHHBIX#i».

3. HoBbIif KOMIIOHEHT OTKPBIBAETCS HA PEAAKTUPOBAHME:
a) B okHe «AaMmuHHCTpaTOp UCTOYHMKOB qaHHBIX ODBCy mobapisercs co3maHHas B IaIke
npoekTa bJI, 3amaetcs «MMs MCTOYHMKA JaHHBIXY», Hanpumep, bdl;
0) B crpoke «DSN/Ctpoka nojxmoueHus» BeIOHpacTcss HanmeHoBanue bdl;
B) TIpY YCITEIITHOM BBITTOJIHEHUH ITyHKTOB a, O TIpY Ha)kaTuH Ha KHOTKY «lIpoBepka» B Otdere
MOSABIISIETCS 3aKCh: [100KM0-
yenue... Illooxnoueno.
Omgxniouenue... Om-
KIH0Y€eHO.
4. Jlanee ¢ moMoIibi0 MacTtepa 3alpoCoB HJIM HEMOCPESICTBEHHO BO BKJIAJIKE 3ampoc co-
3nmaetcs 3ampoc Ha si3pike SQL. B Hamem ciydae st 3anuc 3HaYCHHH TTapamMeTpoB B TaOJHUILY
ucnonb3yercs nHCTpykiwst INSERT:

INSERT INTO Tabnwuual
(

BpeMs,

0TBEC

)
VALUES

(

'‘#buroBblii_meanap 1 T#,
'‘#3ananue oobema R_R#

)

[pu 3ToM 3HaueHus mosneit Tabiuibl b1 mpUBS3bIBAIOTCS K apryMeHTaM, KOTOpbIe, B CBOIO
ouepe/ib, MPUBA3aHbI K KaHajaM npoekta. [lone «OTBec) cBA3aHO B KOHEYHOM CUETE C peajbHBIM 3Ha-
YeHHEM KaHalla IpoeKTa «3aganne _o0beMan.

Jlst BHeceHHs HH(GOPMAIMU O BPEMEHH 0TYeTa He0OXOJUMO ClIeIyIOIIee:

a) co3JaTh B rpynie «/CTOYHUKH/TIPUEMHHKI» IpymiTy «[ eHepaTopb», a B HEil — KOMIIOHEHT

«buUTOBBII MeaHIP».
0) u3 rpymbl ['eHepaTophl 3TOT KOMITIOHEHT NEPETATUBASTCS B TPYIITY KaHAIOB «DKpany». Tak

co31aeTcs KaHal « bUTOBBIN MeaHaAp».
B) apryMEHT, C KOTOPBIM CBSI3BIBAETCS 3HaUEHHE MO «Bpems» npu co3panuu 3ampoca,

npuBs3aH K aTpubyTy «Bpems nameHenus» kaHaina « bUTOBBIN MeaHAP» TPYHIIbI « DKPaH».
Taxum 00pazom, B niosie «Bpemsi» BHOCSTCS 3HAUCHHS BPeMEHHON OTMETKH (BpeMsi 1 JaTa)

repecuera 3HaueHus kaHana «buToBbIil MeaHIpy.

5. Hanee HeoOX0IUMO HACTPOUTH 0a3y JaHHBIX HA BBIIOJIHEHHE CO3JIaHHOTO 3aIpoca.
JJis 3TOr0 NMUIIEM CIEAYIOLIYIO TPOrpaMMy Ha si3blke ST

PROGRAM
VAR_OUTPUT baza_nannaeix_3_5_In : USINT; END_VAR

baza_pamnpix 3 5 In=1;
END_PROGRAM

[Mporpamma nmeeT enuHcTBeHHBIH aprymeHT tuna «OUT» u ¢ tunom panabix «USINT». OtoT
apryMeHT NPHUBA3bIBACTCS K aTpuOyTy «BXomHoe 3HaueHne» kaHana «baza nanubix#i». CooTBeT-
CTBEHHO, 3TOMY aTpUOYTy 3a/laeTcsl 3HaueHUe «1».

Temeps npu 3amycke mpodaitiepa aBTOMaTHISCKH HAUWHASTCS M 3aTEM ITPOUCXOIUT Ha KaxK-
nmom ke CALC 3anuch nanHbIX B 0a3y ganHbix MS Access. Pesynbrar npuBeneH Ha puc. 9.



Kak BuIHO, B 623y BHOCSTCSI 3HAUCHHUS OTBECA HA K&KJOM TaKTe TepecueTa. DTO He CIHIIKOM
y100HO, TTOCKOJBKY JJIs OTiepaTopa BaXKEH TOJIBKO MOMEHT BpEMEHH U3MEHEHHS 0TBeca. PeaakTupo-
BaHUE 3aMpOCca HEMOCPEACTBECHHO BO BKJIAAKE 3aMpOC MO3BOIUT UCKITIOYUTE MTOBTOPSIOIINECS CTPOKH
TaOJIULB.

] v
Tabnmual P Kop i spema - w oTBec ~ | Aobaeums none
E Ta6anual : Tabamua ‘ 130 20.04.2012 11:35:20 40

7‘ 131 20.04.2012 11:35:21 40
4‘ 132 20.04.2012 11:35:22 40
| 133 20.04.2012 11:35:23 40
”ﬂ\ 134 20.04.2012 11:35:24 40
| 135 20.04.2012 11:35:26 40
} 136 20.04.2012 11:35:27 40
| 137 20.04.2012 11:35:28 40
4‘ 138 20.04.2012 11:35:29 40
: 139 20.04.2012 11:35:30 40
‘\ 140 20.04.2012 11:35:31 40
| 141 20.04.2012 11:35:32 40
L] 142 20.04.2012 11:35:33 40
j 143 20.04.2012 11:35:35 40
4‘ 144 20.04.2012 11:35:36 40
L 145 20.04.2012 11:35:37 40
} 146 20.04.2012 11:35:38 40
: 147 20.04.2012 11:35:39 40
7‘ 148 20.04.2012 11:35:40 40
| 149 20.04.2012 11:35:41 40
} 150 20.04.2012 11:35:42 40
7: 151 20.04.2012 11:35:44 40
4‘ 152 20.04.2012 11:35:45 40
| 153 20.04.2012 11:35:46 40
”ﬂ\ 154 20.04.2012 11:35:47 40
j 155 20.04.2012 11:35:48 40
} 156 20.04.2012 11:35:49 40
| 157 20.04.2012 11:35:50 40
4‘ 158 20.04.2012 11:35:51 40
: 159 20.04.2012 11:35:53 40
‘\ 161 20.04.2012 11:41:47 0
| 162 20.04.2012 11:41:48 1
L] 163 20.04.2012 11:41:49 1
j 164 20.04.2012 11:41:50 2
4‘ 165 20.04.2012 11:41:51 2
| 166 20.04.2012 11:41:52 3
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Puc. 18. Pe3yibrar 3anucu nanusix B bJ1 MS Access

Hmxe npuBeaeHsl pe3yabTaThl 3amycka npoekra B npodaiinepe Trace Mode: pabora B mosy-
aBToMarndeckoM (puc. 19, 20) u pyanom (puc. 21) pexxumax.



&l Mpoainep BAJOBHIM - (/20,1 42012 /racemode/Nesovaya URTM INesovaye 1L0GBBNN @

®aitn Bug Okpambl Jeiictens Cnpaska

[ BecAtequmer ][ 430117

el

7

2

230412205631 205646 205701 205716  2057%

o v % 9
Acve Bvu:w[ Kpusbie ! WcTourmk i 3HaueHve |
+ + ———————Maccasecos A 2.74667
+ ——————Maccasecos B0
+ ———————O06wasmacca 366167

Kareropua ‘ Wma | Bpems keuTpoBaHua
TEXT_MESS NORM
TEXT_MESS Heofixommo sapats Hanpasnerme crvsa!
TEXT_MESS ‘Hesepran ycraska! (0<V<100)
STOP
Heofxomamo sagats Hanpasnerue civsal

Hacanuan unrsowal MAL10M

&l Mpogaiinep BA3OBbIVA - €201 42012

®aiin Bua Skpanbr [eiicteus Cnpaska

(&) (Croprossi seoar

XxXaEs @IBpemmupazalmmuzu:szm.om
[ 100

X
N
23.04.12 20:57:10 20:57:25 205 7:55 20:58:

e E e B
AcTve Bvsml Kpusbie WcTourmk i 3Haverue
+ + ———————NMaccasecos A 657271

+ ———————NMaccasecos B 20.1333
+ —————————O06uwasmacca 259628

Kateropua | Wma \ Bpems ksuTposaHua
; TEXT_MESS NORM
TEXT_MESS Heofixoamo sanate Hanpasnerve cnvea!
TEXT_MESS ‘HesepHas ycaska! (0<V<100)
STOP
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q 45.
21049012 121198 S icec Hacanuzan unraowal MAL10M

Puc. 20. 3amyck npodaiinepa; cnuB u3 OyHKepa B MOTyaBTOMATHYECKOM PEKUME



&l Mpogaiinep BA3OBIA - C/20.1.
®aiin Bua dkpanbr [eiicteus Cnpaska

 [#] A [Craprosn swan|

\

21:00:00 21:00:15 21:00:%
L L |
] Weournk i 3raverme
Macca secos A 0

Macca secos B 15.555
Obwas macca  16.47

| Coobiere
3aKpbIT BXOAHO Knanak!
_NORM - =
Ompeito 111 3 knanarsi!
OmkpoiTol 11 2 knanaHsi!
OTpeIT cvsHoit knanan!
NORM

Puc. 21. 3anyck npodaiinepa; cauB u3 OyHKEpa B py4HOM PEKHUME



