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Ilepeyens MuIaHNpyeMbIX pPe3yJIbTATOB 00y4YeHHs 10 JUCHUILIHHE (MOY.T10),

COOTHECCHHLIX C INIAHUPYEMBIMHU pPE3YyJIbTaTaMHU OCBOCHUSA 06pa30BaTeJ’le0ﬁ MMporpaMmmal

Iepeyenb komnerennuii, | Crenensb pea- | [lepevyeHb MIAHNPYEMBIX Pe3yJIbTATOB 00YUEHUS 1O
KOTOPBIMH JT0JIKHBI JH3alMHU AUCHUILIHHE (MOIYJIIO)
OBJIa/IeTh o0yuyalomecss | KOMIETeHIUH
B pe3yJbTaTe 0CBOECHHS npu uzyde- 3Hanus Ymenus Baanenns
00pa3oBaTeJILHOIM MPO- HUHU JUCIU- (HaBbIKH)
IPaMMbI IUIUHBI (MO-

AyJIst)
a) o0menpogeccuoHAIbHbIE KOMIIETEHIIHU
OIIK-2. Crocoben Komnerenuus | OIIK-2.1. OIIK-2.2. OIIK-2.3.
MOHUMATh TIPUHIUIB | pean3yeTcs 3HaTh: COBpPEMEH- | YMeTh: BhIOUpaTh | MIMeTh HAaBBIKH:
pabOThI COBPEMEHHBIX | MOJHOCTHIO Hble HMH(OpPMAaLM- | COBPEMEHHBIC HH- | IIPUMCHEHHS CO-
UHGOPMAITUOHHBIX OHHBIE  TEXHOJO- | (hOpMAIMOHHEIE BPEMCHHBIX HUH-
TEXHOJIOTHHA U TIPO- TUH U TPOrPaMM- | TEXHOJOTHU U (hopMaImOHHBIX
TPaMMHBIX CPECTB, B HBIE CpEICTBA, B | MPOTrPaMMHBIC TEXHOJIOTHH U
TOM YHCJIE OTeue- TOM 4YHCJIE OTE€Ye- | CPEJCTBa, B TOM MPOrPaMMHBIX
CTBEHHOT'O IIPOU3BO/I- CTBEHHOI'O IIPOU3- | YHCIEOTEYECTBEH- | CPEJCTB, BTOM

CTBa, U UCIIOJIb30BaTh
UX [IPU peUICHUU3a1a4y

BOJICTBA, IpU pe-
LICHUH 3ajad Ipo-

HOT'O IPOU3BOA-
CTBa, MIPH peliie-

YHUCJIC OTCUC-
CTBEHHOT'O ITPOU3-

npodeccroHaIbHOM (eccroHanbHOM HUM 3a7ad Ipo- BOJICTBA, TIpH pe-

JeSITeIbHOCTH JESITEIbHOCTH. (eccroHanbHOM LICHUH 3a/a4 Ipo-
JIesATeIbHOCTH. (heccuonanpHOU

JESITEIbHOCTH.

B) npo¢deccuoHAIbHbIE KOMIIETEHIIUH

[1K-1.Cniocoben Komnerenmus | ITK-1.1. InK-1.2. ITK-1.3.

IIPOBOJUTH peanusyercs 3naTh: Oteye- Ymern: Dopmy- HNMeTs HaBBIKH:

UCCIICI0OBAHUS Ha [IOJIHOCTBIO CTBEHHBIN M MEX- | JIUPOBAThH LENIU U HaBBIKaMU cO0Opa,

BCEX ATamax
JKU3HEHHOTO LUK
IIPOTrPaMMHBIX
CPENCTB.

JyHApOIHBIN OIBIT
B 00JacTH uccie-
JOBaHU HHPOP-
MAaIMOHHBIX CH-
CTEM U TE€XHOJIO-
TUl, HAyYHbIE
poOJIEMBI IO Te-
MaTHKE IPOBOAM-
MBIX HCCJIEI0BA-
HUI 1 pa3paboToK,
METOJIbI aHAIIN3a H
000011IeHHs OTEUe-
CTBEHHOTO U MEX-
JYHapOJIHOT'O
OIIbITa B 00J1aCTH
HCCIIEIOBAHNIN
“H(OPMAITMOHHBIX
CHCTEM U TEXHOJIO-
Ui, METOIbI U
CpezcTBa IJIaHu-
pOBaHUS U OpPTaHU-
3allMH HCCIICA0BA-

3aJaud MPOBOIH-
MBIX UCCIIeZ0Ba-
HUI U pa3paboToK,
MPUMEHSTh aKTy-
aJbHYIO0 HOpMa-
THUBHYIO IOKyMEH-
TaIMo B 001acTH
HUCCIIEIOBAHUMI
WH(POPMAITUOHHBIX
CHUCTEM U TEXHOJIO-
Ui, aHAJTU3UPO-
BaTh HAYYHBIE
MPOOJIEMBI TTO Te-
MaTHKE TTPOBOJIH-
MBIX HCCIIE/IOBa-
HUH 1 pa3paboOToK,
IIpumeHsTh MeTO-
JTbI aHATM3a Hay4-
HO- TEXHUYECKOMI
WHPOPMAIIUH Ha
BCEX dTaIlax jKu3-
HEHHOT'O LIUKJIa

00paboTKH, aHaTH-
3a 1 00001IEeHUA
MEPEI0BOr0 OTe-
YECTBEHHOIO U
MEXTYHAPOTHOTO
OIIbITa B 00JIaCTH
HCCIICTOBaHUMN
UHPOPMAIUOHHBIX
CHCTEM H TEXHOJIIO-
ruii, coopa, oopa-
0OTKH, aHAJIM3a U
00001IeH s pe-
3yJIbTaTOB KCIIE-
PUMEHTOB U HC-
cJIeIOBaHUH B 00-
Jacty uHpopma-
[IMOHHEIX CUCTEM U
TEXHOJIOTHH, TI0]I-
TOTOBKY TIPEJIO-
JKESHHH JIJTSI CO-
CTaBJICHUS IIJIAHOB
M METOIMYECKUX




HUI U pa3paboTok
Ha BCEX dTamnax
’KM3HEHHOTO IIHK-
JIa IPOrpaMMHOTO
Cpe/CTBa, METOIBI
MIPOBEICHUSI DKC-
MEPUMEHTOB U
HaOIIOIEHHHA,
00001IeHns 1 00-
pabotku undop-
Marluy Mo MpoBO-
JIMBIM HCCIIENIO-
BaHUSIM, METOJIbI
pa3paboTKu Tex-
HHUYECKOU JOKY-
MEHTaIUH, HOpMa-
TUBHYIO 0a3y [uist
COCTaBJICHUA UH-
(hopMaImoHHBIX
0030pOB, pelieH-
3UM, OT3BIBOB, 3a-
KJIFOUEHHI Ha TeX-
HUYECKYIO JIOKY-
MCHTAllUI0, aKTy-
AITBHYI0 HOpMa-
TUBHYIO JIOKYMEH-
TaIMIo B 00JIaCTH
HCCIIEOBAHUN
MH(OPMAITMOHHBIX
CHCTEM M TEXHOJIO-
TUM, METOIbI
BHEJIPCHUS pe-
3yJIbTATOB HCCIIe-
JIOBaHUH U paspa-
00TOK.

POrPaMMHOTO
CpE/CTBA, IpUMe-
HSTh METOBI IIPO-
BECHUS SKCIIEPH-
MEHTOB Ha BCEX
dTanax KU3HEHHO-
TO IMKJIa Mpo-
TPaMMHOTO Cpe/-
CTBa, IPUMEHSATD
METO/BI BHEApE-
HHS ¥ KOHTPOJIS
pE3yJIbTaTOB HC-
CIeIOBaHUM U pas-
paboOTOK Ha BCeX
dTanax KU3HEHHO-
0 IUKJIA ITPO-
TPaMMHOTO Cpe/l-
CTBa, IPUMCHATH
METO/IbI aHAITN3a
pe3yIbTAaTOB UC-
CIIEIOBaHUI U pa3-
paboTOK Ha BcexX
dTanax KU3HEHHO-
TO IMKJIa Mpo-
IPaMMHOTO CpeJi-
cTBa, 0(hOPMIIATH
MIPOEKTHI KaJIeH-
JapHbIX IUIAHOB U
IporpamMM IpoBe-
JCHUSA OTACIBbHBIX
JJIEMEHTOB Hay-
HO-
UCCIe0BaTelb-
CKHUX padoT,

o opMIIATS 3Jie-
MEHTBI TEXHUYE-
CKOM JIOKyMEHTa-
[IUM HA OCHOBE
BHEJIPEHHUS pe-
3yJIbTaTOB HAYyYHO-
UCCIIeIOBATENb-
CKHX paboT,
odopMIIATh pe-
3yJIbTAaThl HAYYHO-
HCCIIEIOBATENb-
CKHUX padoT.

MporpaMM Hccie-
JIOBaHW U pa3pa-
0OTOK, TIpaKTHYe-
CKUX peKOMeH[a-
LIUA 10 UCTIOJIHE-
HUIO UX pe3ybTa-
TOB, pa3paboTKu
POCKTOB KaJleH-
JAPHBIX TUIAHOB H
IporpaMm mpoBe-
JCHHS] OTACTHHBIX
3JIEMEHTOB Hay4-
HO-
UCCIIe10BaTelb-
CKHX paboT, mpo-
BEJICHHSI DKCIIEPH-
MEHTOB B COOTBET-
CTBHH C YCTaHOB-
JICHHBIMH TIOJTHO-
MOYHSIMH, ITPOBE-
JeHUsT HaOoe-
HUW U UBMEPEHUH,
COCTaBJICHHE UX
onucanuii u ¢pop-
MYJIIPOBKA BBIBO-
JIOB, BHEJIPEHUS
pe3yabTATOB UC-
CIIEIOBaHU U pas-
paboTOK B COOT-
BETCTBUU C yCTa-
HOBJICHHBIMU TIOJT-
HOMOYHSIMH, CO-
CTaBJICHUS OTYETOB
(pa3nenoB otue-
TOB) 10 TEME WIH
o pe3yJibTaTaM
NPOBEJICHHBIX,
JKCIIEPUMEHTOB,
MOJITOTOBKU WH-
(hopMaImoHHBIX
0030pOB, pereH-
3WH, OT3LIBOB, 3a-
KJIFOUEHUH Ha TeX-
HUYECKYIO JOKY-
MEHTAIHIO, TIPOBE-
JeHHs paboT 1Mo
(hopMHpOBaHUIO
JJIEMEHTOB TEXHU-
YECKOU JOKYMEH-
TallMM Ha OCHOBE
BHEJIPCHUS pe-
3yJIbTaTOB HAYYHO-
HCCIIe10BaTEIb-
CKHX paboT, mpo-
BEJICHUS aHAIN3a U
TEOPETUUECKOTO
000011IeHYsI HAYY-




HBIX JaHHBIX B CO-
OTBETCTBHUH C 3a-
Jla4aMy UCCIIe0-
BaHUsl, MPOBEIC-
HUS aHAIN3a
HAYYHBIX JaHHbBIX,
Pe3yNIbTaTOB JKC-
TICPUMCHTOB U
HaOIIONCHUH, pa3-
paboTKH 37IeMEH-
TOB IIAHOB U Me-
TOJTIUYECKUX TIPO-
IpaMM MPOBEICHUSI
WCCIIEIOBAaHUM U
pa3paboTOK, BHEI-
pEHUS pe3ylbTaToOB
WCCIIEIOBAaHUMN U
pa3paboToK B cO-
OTBETCTBHHU C
YCTaHOBJICHHBIMU
IIOJTHOMOYHAMH,
MPOBEPKH Tpa-
BUJIBHOCTH pe-
3yJITATOB, MOJTY-
YEHHBIX COTPY/I-
HUKaMH, paboTa-
OIIMMU T10J, €TI0
PYKOBOJICTBOM,
KOHTPOJIS Mpa-
BUWJIBHOCTH pe-
3yJIbTaTOB, IOJIY-
YEHHBIX pabOTHU-
KaMU, HaX OIS U~
MHUCA B IIOJYHUHEC-
HHUU.

OLHEHOYHBIE CPEIACTBA JJUIA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU U
MNPOMEXYTOYHOM ATTECTALIUA

IIxana 1 KpUTEPHH OLICHKH NPOMEKYTOYHOM aTTecTaluu B (popmMe IK3aMeH

Ouenka
(6ame)

«3aureHoy
(61-100)

YpoBeHb
copmupo-
BaHHOCTH
KOMITETEHIUI
Bricoknii ypo-
BEHb

OO6mwme TpeboBaHUs K pe-
3yJbTaTaM aTTeCTAllUU B
dbopme 3aueta

Teoperuueckoe comepixa-
HUE Kypca OCBOEHO IOJIHO-
CThIO 0€3 MPOOEJIOB WJIH B

[Tnanupyemsie pe3yabTaThl 00y-
YEeHUS

3HATB:
- CHCTeMaTU3UPOBAHHbIE, TITY-
OOKMeE U TIOJHBIE 3HAHUS TI0



basosslii ypo-
BEHb

LIETI0M, WX OOJbIIIEH ya-
CTBI0, HEOOXOAUMBIE TIPAK-
TUYECKUE HaBBIKU PabOTHI
C OCBOCHHBIM MaTepUaIoM
c(hOpMUPOBAHBI UK B OC-
HOBHOM C(pOpPMHUPOBAHBI,
BCE WM OOJILITMHCTBO
MIPEeyCMOTPEHHBIX pado-
4yeil mporpaMMon y4eOHbBIX
3aJIaHKU# BBIIIOJHEHBI, OT-
JIeJIbHBIE U3 BBIMOJIHEHHBIX
3aJlaHui coJepIKaT OIINO-
KH

Teopernueckoe conepixa-
HHUE Kypca OCBOEHO B IIe-
nom 6e3 mpoOenoB, He0O-
XOMMBIE TTPAKTHYECKHE
HaBBIKH PabOTHI C OCBOCH-
HBIM MaTepUAJIOM B OCHOB-
HOM C(OPMHUPOBAHBI,
Mpe1yCMOTPEHHbIE pado-
yell yueOHOM mporpammoit
y4eOHbIE 3aIaHUS BBITION-
HEHBI C OTJIEIbHBIMHU He-
TOYHOCTSIMH, Ka9eCTBO

BCEM pazzesiaM AUCUHUIUINHBI, a
TaKXe M0 OCHOBHBIM BOIIPO-
caMm, BBIXOISIINUM 32 IIPEIEIIbI
y4eOHOI MporpamMMmel;

- TOYHOE MCIOJIH30BAHNE
HAYYHOU TEPMUHOJIOTUU CH-
CTEeMaTHYECKU TPAMOTHOE U
JIOTHYECKH MPaBUILHOE u3-
JI0’KEHHE OTBETA HA BOIIPOCHI;
Ymern:

- OPHEHTUPOBATHCS B TEOPHUSX,
KOHIENIHAX U HApPaBICHUIX
JMCLHUTUIMHBI ¥ 1aBaTh UM KPH-
TUYECKYIO OLIEHKY, UCIIOJIb3YsI
Hay4YHBIE JOCTHKEHUS APYTHX
JTUCIUILUTNH;

- TBOpYECKasi CAMOCTOSTEIb-
Has paboTa Ha MPAKTUYCCKUX/
CEeMHUHAPCKHX/ITad0paTOPHBIX
3aHATHUSIX, AKTUBHOE y4acTUe B
IPYTIIOBBIX 00CYKACHUSX, BbI-
COKHIA YPOBEHB KYJIBTYPbI HC-
TTOJTHEHHMS 3aJIaHUM;

Baanern:

- 0e3ynpeyHoe BlaJICHUE HH-
CTpyMEHTapueM y4eOHOM auc-
UIUIUHBI, yMeHHE ero dddek-
THUBHO UCIIOJIb30BaTh B ITOCTa-
HOBKE Hay4YHBIX U IPAKTHYe-
CKHUX 3a]1ad;

- BBIpPOXXEHHAs CIIOCOOHOCTD
CaMOCTOSITENIFHO W TBOpYe-
CKM pelaTh CIOXHBIE MpO-
0JIeMbl U HECTAaHAAPTHBIE CHU-
Tyaluu;

MIOJIHOE U IIyOOKOE€ YCBOEHUE
OCHOBHOMW U JIOTIOJIHUTEIBbHOMN
JUTEPATyPhI, PEKOMEHIOBAHHOM
yu4eOHOIl mporpamMmoit 1o Juc-
[UTUTAHE;

3HaTh:

- IOCTaTOYHO TTOJTHBIE ¥ CHCTE-
MaTHU3UPOBAHHBIEC 3HAHUS 10
JIMCITUTITIHE;

Ymern:

- OPUEHTHPOBATHCS B OCHOB-
HOM TEOPHSIX, KOHLICTIIUSX U
HaTPaBJICHUSAX TUCIHATUTHHBI U
JlaBaTh UM KPUTHYECKYIO
OLICHKY;

- HCIIOJIb30BaHNE HAYUYHOM
TEPMUHOJIOTHH, JINHTBUCTH-



Munumanb-
HBIIl YPOBEHb

BBITTOJTHCHUS OOJIBIIIMHCTBA
3aJIaHN# OLIEHEHO YHCIOM
0aj10B, OJU3KUM K MakK-
CUMYMY.

Teoperudeckoe coneprkaHue
Kypca OCBOCHO OOJIbIleH va-
CTBIO, HO TIPOOECITBI HE HOCST
CYIIECTBEHHOTO XapaKTepa,
HEOOXOIMMBIE TPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCH-
HBIM MaTe€pHajoM B OCHOB-
HOM C(OPMHPOBAHBI, 60JIb-
HIMHCTBO MPEIYCMOTPEHHBIX
paboueil yueOHOM nporpam-
MOU yueOHBIX 3a/IaHUI BbI-
MIOJTHEHBI, OT/ICJIbHBIE U3 BbI-
MOJTHEHHBIX 33JIaHUI COZIep-
JKaT ONIHOKH.

YEeCKHU M JIOTUYECKU MTPaBUIIb-
HOE U3JI0’KEHHE OTBETA Ha BO-
IPOCHL, yMEHHE JIenaTh 000c-
HOBaHHBIC BHIBOJIbI, BiiageTn:
- BJIQJICHUE HHCTPYMEHTapUEM
1O TUCIUIUIMHE, YMEHUE ero
UCIOJIBH30BATh B TIOCTAHOBKE U
pelleHNH Hay4YHbIX U Ipodec-
CHOHAJIbHBIX 3a]1a4;

- YCBOEHHE OCHOBHOM U 10MOJI-
HUTEJIbHOH JIUTEpaTyphl, PEKO-
MEHJIOBaHHOH y4eOHO mpo-
rpaMMOii O AUCLMILIIUHE;

- caMocCTosTeNbHAsA paboTa Ha
IPAKTUYECKUX 3aHATHUAX, yda-
CTHE B IPYIIIOBBIX 00CYkKe-
HUSIX, BBICOKHI YPOBEHD KYJb-
TYpbI HCTIOJTHCHUS 33]IaHU;

- cpeaHui ypoBeHb chopMu-
POBaHHOCTH 3asIBJICHHBIX B pa-
Oouelt mporpamMmme KOMIETECH-
1105078

3HaTh:

- LOCTaTOYHBII MUHUMAITb-
HBII 00BEM 3HAHUH T10 JHC-
UTUIIHE;

- YCBOEHHE OCHOBHOM JIUTEpa-

TYypBI, PEKOMEHI0BaHHOM
yu4eOHOI1 mporpaMmoi;
YmMmers:

- YMEHHUE OPUEHTUPOBATHCA B
OCHOBHBIX TEOPHUAX, KOHIIETI-
nusax u HanpasneHnusx no
JUCIUILIMHE U TaBaTh UM
OLICHKY;

- UCIIOJIb30BaHUE HAYYHOU
TEPMUHOJIOTUH, CTHJIUCTHU-
JecKoe

H JIOTHYECKOE U3JI0KEHHUE OTBE-
Ta Ha BOTIPOCHI, yMEHUE JeNIaTh
BBIBOJIBI 0€3 CYIIIECTBEHHBIX
OIINOOK;

Baaners:

- BJIQJICHHE HHCTPYMEHTaApUEM
y4eOHOW JUCIUILTUHBI, yMe-
HUE €ro UCIOJIb30BaTh B peIlle-
HHUY TUIIOBLIX 3a/a4;

- YMEHHE MO pyKOBOJICTBOM
MpenoaBaTelisi pelaTh CTaH-
JTApTHBIC 3a/1a9H,

- paboTa 1o pykoBOJACTBOM
Mpeno/aBaTelisi Ha MpaKkTH4e-



CKHMX 3aHATHSX, IOMYCTUMbIN
YPOBEHb KYJIBTYPhI UCIIOIHE-
HUS 3aJaHHI;

-JIOCTAaTOYHBIM MHHUMAIbLHBIN
YPOBEHb  C(HOPMUPOBAHHOCTH
3asBJICHHBIX B pabouel mpo-
rpaMMe KOMIETEHIUH.

«He 3a- KOMIIETEH- TeopeTnyeckoe coaepxa- [Tnaaupyemsl pe3yIbTaThl 00y-
YTEHOY 1M, 3aKperl- HHUE Kypca OCBOSHO Ya- YCHUS HE IOCTUTHYTHI
(MenHee JICHHBIC 32 CTUYHO, HEOOXOUMBIC
61) JTCIIUATLIIN - HaBBIKH pabOTHI HE chOp-
HOIA, He MHUPOBAHBI WA CHOPMHUPO-
copmupo- BaHbI OT/ICIILHBIC U3 HUX,
BaHbI OOJIBIIMHCTBO MPELyCMOT-

pEHHBIX pabouel ydeOHOI
IIpOrpaMMOM 3aJJaHNUl He
BBITIOJTHEHO JIMOO0 BBIMIOJ-
HEHO C TpyOBIMHU omrOKa-
MH, Ka4eCTBO UX BBITIOJI-
HEHHSI OIICHEHO YHCIIOM
0as1710B, OJIU3KUM

K MUHUMYMY.

®OHJ OHEHOYHBLIX CPEACTB AJIs1 NPOBEJAEHU S TEKYIIHEI'O KOHTPOJIA
Bonpoce! a5 codeceroBanus

Bonpocs! 11t cobecenoBanus B 6 cemecTpe.

1. KommbroTepsl ¥ ympaBieHHe MPOU3BOACTBOM. MeTojbl mporpamMmmupoBanusi. CTHIb TIPO-
rpaMMHPOBaHUS

2. AHAIOroBBIC CHTHAIIBI, YIPABJICHHE 0 3aMKHYTOMY LMKy W HHTEIUICKTyalIbHBIE MOJIYIIH.
Pacripenenennsie cuctembl. UenoBeko-MalIMHHBIN HHTEpdeElic

3. VYmpasiieHue MpoU3BOACTBEHHBIMHU TIPOLECCAMHU C OMOIIBIO OOBIYHBIX KOMITBIOTEPOB. THIIBI
ctpareruii ynpaenenus. [loacucremsl Tekymero kouTposd. [loacuctems! mocinenoBaTeNbHOTO JIEH-
CTBUS

4. SI3piku BbIcOKOTO ypoBHs. IlpHKiamHbie mporpammbl. TpeGoOBaHHS K KOMIBIOTEPAM MPO-
MBIIIEHHOTO Ha3HAYCHMS.

5. TIporpammupyemblii KOHTpoILTep. BxoaHbIe/BBIXOMHBIE coeMHeHNs. BXxoauble miathl. Bei-
xoJiHbIe coenHeHna. O003HaueHNE BXOI0B U BBIXOJIOB. Y IaJI€HHbIE BXO/IbI U BBIXOIBI.

6. IIpeumymiectBa ynpasienus ¢ nomourpio [IJIK. Meroasl iporpammuposanus. [Iporox mpo-
rpammbl. O003HaYEHHE BXO/IOB/BBIX0IOB ¥ JJBOMYHO-KOIMPOBAHHBIE aJipeca.

7. Croiikn, ratel u curHansl. Allen Bradley PLC-5. Siemens SIMATIC S55. CEGELEC
GEM-80. ABB Master. Mitsubishi F2. 8. BuyrpenHee OMTOBOE 3allOMHHAOIIEE YCTPOHCTBO. MHO-
roctynenyaTtele cxembl. Jlornueckume cumBoibl. CHHCOK omepaTopoB. buroBoe 3amomuHaomIee
YCTpOMCTBO

9. Taiimepsl. Cuerunku. [{udpossie npumenenus. [peacrasnenue yucen. [lepemenienne aan-
HbIX. CpaBHEHHE AaHHBIX. ApUPMETHUECKUE OTIEpaLny.

10. KombunatopHas u COOBITUHHO-yIIpaBisieMas Jioruka. KomOunaropHas Jioruka. CoObITHIHHO-
yIpasisiemMast JIOTHKA.

11. Muxkpo-TIUIK. IEC 1131-3: k oOmemy cranmapry. Cpeacrsa mporpammupoBanus. MHCTpy-
MEHTaJIbHBIE CPEJCTBA MporpaMMupoBanusa. CTHIIb porpamMmupoBanus. [IporpamMmmoTexHuka.



12. TIpoextuposanue cBepxy BHu3. CTpykTypa mporpaMmsl B pasnuunbix [IJIK. [leiicTBus mo
00CITyXKMBaHUIO M peanu3aius xopomux mnporpamm. CokpalleHne BPEeMEHU MPOTrOHa MPOTrPaMMBbL
AHaJ0roBbIe CUTHAJIBI, YIIPABIIEHUE 110 3aMKHYTOMY ITUKITY ¥ HHTEIUIEKTyaJIbHBIE MOTYITH.

Bormpocs! s cobecemoBaHusI.

[onsrue «SCADA-cucrema». ®ynkiun u texnonoruu SCADA-cuctem

TexHUYecKre, CTONMOCTHBIE, IKCIUTyaTanoHHbIe Xapaktepuctuku SCADA-cuctem

w e

Mecto SCADA-cuctemsl B CAY IPOMBITIUICHHBIM KOMILIEKCOM

4. Tloustre «MHeMocxeMa» MPOMBIIUIEHHOTO KOMIUIEKCa». TpeOoBaHus, MpeabsBIsSeMble K
MHEMOCXEME

5. OCHOBHBIE 3Talbl CO3JaHUsI MHEMOCXEMBI ITPOMBIIIIEHHOIO KOMIUIEKCA. AHAIIU3 UCXOJHBIX
JIAHHBIX.

6. Co3gaHue CTaTUYECKUX DIIEMEHTOB MHEMOCXEMBI

7. Cosnanue 6a3pl JaHHBIX IAPAMETPOB TEXHOIOTHYECKOTO MpoLecca

8. IMocraHoBKa 3a4a4M 110 CO3IAHUI0 MHEMOCXEMBI IPOMBIILIEHHOTO KOMILIEKCA

Kputepum ouenku:

- 11-12 GammoB BBICTABISCTCS CTYACHTY, €CIM JEMOHCTPHUPYET IOJIHOE NOHWMaHHE
npobsiemMbl. Bee TpeGoBaHMs, IpeABbIBIsEMbIC K 33 JaHUIO BBIITOTHEHBI;
- 9-10 6annoB BBHICTABISETCS CTYJCHTY, €CIH JEMOHCTPUPYET 3HAYMTEIBHOE TTOHMMa-
HHe IpobeMsl. Bee TpeGoBanus, IpeIbsIBIsieMbIe K 33/1aHHIO BHITIOIHEHBL;
- 7-8 0a/IoB BBICTABISIETCSl CTYICHTY, €CIH JEMOHCTPUPYET YACTHYHOE MOHUMAaHHE
MIPOOIIEMBI.
BonbIIMHCTBO TPeOOBAaHMUMA, IPEIBSABIAEMbIX K 3aJaHUIO BHITIOJTHEHEI,

- 0-6 6anI0B BHICTABISETCS CTYAEHTY, €CIIH IEMOHCTPUPYET HETIOHUMAHUE POOIIEMBI.

X.3. KoHTpoJibHOE TecTUPOBaHHE

1. TlepBbIMH IIPOrpaMMHpPYEMBIMHU JOTHUECKUMH KOHTPOJUIEPAMHU IIPUHSATO CUNTATD:
a) KOHTPOJUIEPHI Ha )KECTKOH JIOTUKE, UCIIOIH30BABIINECS JIJIsl aBTOMATH3AIMHA COOPOYHBIX
JIMHUIA B aBTOMOOMILHOM MTPOMBIIILICHHOCTH
0) KOHTPOIUIEPHI, IPOTPAMMHPYEMEIE IIOCPEACTBOM U3MEHEHHS CXEMBI COSTMHEHHH pelre
B) KOHTPOJUIEPHI, MPOTpaMMHUpPyEMbIE Ha MAITUHHO-OPUCHTHPOBAHHOM SI3bIKE
T') KOHTPOJIJIEPHI, TTOIACPKUBAIOIINE S3bIKH TEXHOJIOTHYECKOTO MPOTPaMMHUPOBaHUS

2. Bri6epute obmacTs 3amay, rie Havbosee mupoko npumersiroTest [1JIK
a) 00paboTKa onn(POBaHHBIX CUTHAIOB
0) yIpaBJIeHHE TEXHOJIOTHIECKUMH MTPOIIECCAMMI
B) yIpaBieHHe podoTaMu
') B CHCTEMAax OXPaHBI

3. B uem 3axntouaercs riaaBHoe ominune [IJIK oT MukpokoHTposiepa
a) [IJIK nogiepskuBaroT 0oJIbIliee KOJIMIECTBO MHTEP(EHCOB 110 CPaBHEHUIO C
MUKPOKOHTpPOJUIEpaMu
6) IIJIK MOTyT BBITTOSTHATH TOJIBKO JIOTHYECKHE KOMAHABI M HE TIOAEPKHUBAIOT OIIEpaIiy
HaJ
YUCJIaMU C IUIABAIOIIEe TOUKOM
B) IJIK aBnsitOTCS CaMOCTOATENBHBIM YCTPOICTBOM, a HE OTACILHON MUKPOCXEMO



r) Bce [1JIK oOnmamarot ropa3no OOJBIIMM KOJIMYECTBOM KaHAJIOB BBOJIA-BBIBOJIA TAHHBIX,
gyeM
MHKPOKOHTPOJIICPHI

4. B uem 3akmouaercs raasaoe orminune ITJIK oT kommbsroTepa
a) [IJIK He mMo3BONAIOT MOKITIOYATH Tiepu(epHitHbIE YCTPOCTBA (MBIIIb, KIIABUATYPY H T.1.)
0) I[IJIK He monaepXKMBarOT YCTAHOBKY OINEPAIMOHHBIX CHCTEM
B) IIJIK oprenTipoBaHs! Ha paboTy C MalTMHAMH Yepe3 KaHaIbl cOOpa TaHHBIX C JATYUKOB U
BBIBOJIa CUTHAJIOB YITPABJICHUS Ha UCTIOJTHUTEIHHBIE MEXaHU3MBI
r) [IJIK opreHTHpOBaHB HA MPUHSATHE PEIICHUE U YTIPABICHNE OMIEPaTOPOM

5. B uyem 3akmouaercs riaasHoe otianyne [TJIK ot BeTpanBaeMbIx cucteM

a) IIVIK n3roTaBiImBaroTCs KaK CaMOCTOSATEIBHBIC H3/IETHS, OTJCIbHBIE OT YIPABIIEMOTO
npu

€ro MoMoIIx 000PyIOBaHHUS
0) IIJIK mogmepxnBatoT MHOTOKpaTHOE IPOTPAMMHUPOBaHNE
B) BCTpanBaA€MBIC CUCTEMBI HC MOT'YT OCYIIECTBJIATL YIIPABJICHNUEC TCHOJIOT'MYCCKUM ITPOLEC-
coM
r) [IJIK umerot ropa3zio MeHbIIMe radapuThHl IO CPABHEHHIO C BCTPAMBaEMBbIMU CUCTEMaMHU

6. K xakoii rpynmne ornocutcs ITJIK, umeromuii 80 KaHaioB BBOJA-BBIBOAA IaHHBIX? a) HAHO-
TJIK
0) mukpo-I11IJIK
B) Cpe/IHHE
r) OoJpIIre

7. K kakomy tumy otaocurcs [UTK, npuBeeHHbII HA pUCYHKE?

a) MOHOOJIOYHBIE

0) MOy IbHBIC

B) pacrnpeiesieHHbIe
') BCTpanBaeMble

8. Kakoii us IUIK, npuBeIEeHHBIX HA PUCYHKAX, SBJISAETCS PACIIPENETIEHHBIM (C yIalCHHBIMU
MOIYJISIMU BBOJIa-BBIBOJIA)?




9. Uro comepsxur crangapt MOK 61131-3?
a) onucanue obnacteit npumenenus [JIK, rae onn nanbonee 3¢ eKTHBHEI
0) mpuHIMIIEI TocTpoeHus apxutekTyphl [1JIK
B) OIKCaHUe S3bIKOB IporpammupoBanust mist [1JIK
) TpeOoBaHMs K 000PYAOBaHUIO U YCIOBUAM 3KcIuryaranuu [LJIK

10. VYkaxuTe craHmapTHbIe s3bIkH TporpammupoBanus [IJIK cormacho crannap-
Ty o IJIK.
a) Cu, I[lackann
0) Cu, [lackans, @optpan
B) FBD, Cu, SFC
r) LD, ST, FBD, IL, SFC

11. Yro u3 nepevncIeHHOro He OTHOCHTCA K POIIECCOPHOMY Mo ryIto TTJIK?
a) uHTEepdEercH
0) 3armOMHUHAOIINE YCTPOICTBA
B) 4acChl pealkHOTO BPEMEHU
T') CTOPOKEBOH Taltmep

12. B uem 3akiroyaeTcst OCHOBHAs (PYHKI[HS CTOPOXKEBOTO Taiimepa?
a) nmoacuuteiBaet Bpems padotsl [TJIK B TekymieM ceance mocie 3amycka
0) MCHOJIB3yeTCs MPOrPAaMMHICTOM B Ka4eCTBE JIOMIOIHUTEIBHOTO aIlllapaTHOro TaimMepa
B) HCIIOJIB3YETCA IJId OTCIC)KUBAHHUA COCTOAHUA OAHOI'O M3 KaHAJIOB BBOJIa JJaHHBIX
r') BeIpaaThIBaeT CUrHaJa cOpoca JUIs epe3amycKa «3aBUCILIET0y» mpoLeccopa

13. B 4em 3aknrouaercs ocHOBHas PyHKIHSI YacoB peaibHOro Bpemenu [TJIK?
a) BBIAIOT CUTHAJI TAKTUPOBAHMS AJIs annapaTHeIx Taiimepos [1JIK
0) TI03BOJISIIOT OCYIIIECTBUTH NPUBS3KY JIAHHBIX WU COOBITHI K ACTPOHOMUYECKOMY BPEMEHU
3a CYET aBTOHOMHOTO MTUTaHMS
B) OCYIIECTBIISIIOT MOJICYET BpeMEeHH pabOoThI MporpaMMel, 3amymeHHoi Ha [1JIK
T') UCTIOJNIB3YIOTCA AJIsl 0ToOpaskeHus Ha auueBoi nanenu [1JIK 3nauenus texyuiero
ACTPOHOMUYECKOTO BPEMEHU



14, Kaxkas u3 nepeunciieHHpIX (pyHKITHI HE BBITTOIHSIECTCS MPOTIECCOPHBIM MOIYIIEM ?
a) cOop MaHHBIX U3 MOYJICH BBOAA B MAMSATH M OTCHUTKA TAHHBIX U3 ITAMSTH B MOIYJIU BbI-
BOJIA
0) BBITNIOJTHCHUE HAYAIBHOM 3arpy3Ku M UCTIOJTHEHHUE ONCPAIIMOHHON CUCTEMBI
B) MHIWKAIIHMS COCTOSIHHS KaHAJIOB BBOJIa-BBEIBOIA JTAHHBIX
T') BEIIOJTHEHHE OOMEHA JJAHHBIMU C YCTPOMCTBOM JUIsl TPOrPaMMHUPOBaHUsT KOHTPOJLIEpa

15. uknuueckuii aaropuT™, BKITIOUAIONIMI BBOJ JaHHBIX U pa3meinenne ux B O3V, obpa-
OOTKY JJaHHBIX U BBIBOJI, HA3bIBACTCH. . .
a) MK oTIpoca
0) MoJIB30BATEIbCKUI IIHKIT
B) IIPOTPaAaMMHBINA ITHKIT
T) pabounii UK

16. Yto U3 mepedurcIeHHOTO He OKa3bIBACT BIMSHMUS HA [UTUTEILHOCTD BBIMOIHEHHS [IUKIIHYe-
ckoro anroputMa [1JIK, Bkimtouaromiero BBoA JaHHBIX U pa3MenieHne ux B O3V, 00paboTKy JaHHBIX
" BbIBOJ]

a) OBICTpOAEICTBHE MOJYJIeH BBOJa-BBIBOIA

0) BpeMsl peakilui KOHTPOJLIepa

B) IPOU3BOAUTEIHHOCTD IPOLIECCOPa

T') IPOITyCKHAst CIOCOOHOCTh POMBIIIUIEHHOH CETH

17. WwurepBan BpeMeHH OT MOMEHTA MOSBICHUS BO3ACHCTBUS HA CHCTEMY (CO CTOPOHBI MOJTY-
Jiel BBOJIA MIJTH OTIEpPaTopa) 10 MOMEHTA BEIpaOOTKH COOTBETCTBYIOIICH PEaKIIMU — 3TO
a) JUTUTETHHOCTh KOHTPOJUIEPHOTO IIHAKIIA
0) uHTEpBaJ OIpoca MOAyJIeH
B) BpEeMsI peaKIiu
T') BpeMs YCTaHOBKH BBIXO/IOB

18. Kak HasbiBaeTcs moBTOpHLIH 3amyck [TJIK, KOTOPBIi BEIIOIHIETCS HACTOIBKO OBICTPO
1ocJie MpoMaaHus MUTaHus, YTO paOOTOCIIOCOOHOCTh BOCCTAHABIMBAETCS TaK, OYATO MUTAHUS HE
Ipornazjano

a) XOJIOHBIN pecTapT
0) TerIbIil pecTapT
B) rOpsiYMi pectapt
r) OBICTpBII pecTapT

19. Kak Ha3bIBa€TCS CHTHAJ, UCTIOJIB3YEMBIH IS IPEICTABIEHHS HENPEPHIBHO N3MEHAFOLINXCSI
(bU3NYECKUX BEITUYNH?
a) aHAJIOTOBBIH
0) TUCKPETHBIN
B) TIOCTOSIHHBIH
T') CTaHJaPTHBIH

20. Kak B cucTeMax aBTOMAaTH3aIUK TIPUHSATO HA3BIBATH JBOMYHBIC CHTHAIBI, IOCTYIIAIOIINE OT
KOHIIEBBIX BBIKJIIOUATENICH, TaTYMKOB 3alIOJTHEHUS] eMKOCTEH, TaTYMKOB OXPAaHHOW CUTHAIM3AINH U
T.0.7

a) aHAJIOTOBEIE
0) AUCKpeTHbIE
B) IEPUOINIECKIE



I') CTAaHAApPTHBIC

21.Kakyo TeopemMy HEOOXOIMMO HCIIOIB30BaTh MPU BHIOOPE YaCTOTHI JUCKPETU3AIH aHAJIO-
TOBOTO CHTHamna?
a) Teopema JlamyHoBa
0) xkputepuiit HaitkBucra
B) Teopema KoTenbHuKoBa
r) Teopema Komm

22. Beibepure THII JUCKPETHOTO BXO/a, COOTBETCTBYIOIINM CUTHAITY OT MEXaHHYECKOU KHOII-
K1, TePKOHA, KOHIIEBOTO BBIKJIFOUATENs, KOHTAKTOB peJie.
a) mocrostHHOE HanpspkeHue (0 — 24 B)
0) nepemenHoe Hanpsoxernue (110 B, 220 B)
B) MOKPBI KOHTAKT
') CyXOH KOHTaKT

23. Tlepenaua sHepruu WM MHOOPMAIMOHHOTO CUTHAJIA MEXKTY dJIEKTPUUECKUMH IIETIAMU, HE
MMEIOIIHUMH HETIOCPEICTBEHHOT O MIEKTPUUECKOI0 KOHTAKTa MEXIAY HUMU — 3TO ... pa3BsA3Ka rajbBa-
HUYECKasI

24. Kakoii U3 nepedncieHHbIX HHTEP(EHCOB HE MOTYyYHI PACIIPOCTPAHEHHUS B TPOMBIIILIEH-
HOH aBTOMAaTH3aUu?
a) RS-485
6) CAN
B) Ethernet
r) SPI

25. Habop npaBu1, KOTOpbIE yIpaBIIsiiOT 0OMEHOM HMH(pOpManyel 1 onpeaensoT CHH-
TaKCUC U CEMAHTHKY COOOIICHUH, OTIepalliyl YIPaBJICHHS, CAHXPOHU3AINIO U COCTOSHHUS TIPU KOM-
MYHHUKAIUH, — 3TO ... OOMEHa.

[Iporokon

26. Kakoli u3 nepeunicieHHbIX A361K0B cTaHgapta MOK 61131 He oTHOCHTCS K SI3BIKaM
BH3YaIBHOTO (IpadyniecKoro) mporpaMMHUPOBaHus?

a) FBD

0) ST

B) CFC

r) LD

27. Bribepure ab0peBHaTypy, 0003HAYAIOIIYIO S3bIK ITOCIIEIOBATENBHBIX (DYHKIIHOHAb-
HBIX CXEM:

a) LD

b) ST

c) FBD

d) SFC

28. Hanummre Ha3Banue s3bika cragaapra MOK 61131 , 0coOeHHOCTBIO KOTOPOTO SIBJISI-
€TCsl HCIOJIb30BAaHNE acCeMOIepOIOT0OHBIX KOMaH]



IL

29. OcHOBHBIC KOMIIOHEHTHI s13b1Ka FBD:

a) omepaTopsl, MOAU(PUKATOPHI, OIIEPAH/IBI, PETUCTD;

b) KOHTaKTEI, BUTKH, KATYIIKH, COEMHUTENBHBIE IMHHN;

C) GyHKIMOHANBHBIE GJIOKH U COEIMHUTENbHBIE JTHHUH;

d) 1aru, HayanbHBIE MIATH, TIEPEXO/IBI, OPUEHTUPOBAHHEIE CBSI3H;

30. B 4em 3akinrodaeTcss OCHOBHAsI OCOOCHHOCTh OTICPAIIMOHHBIX CHCTEM PEallbHOTO Bpe-
MeHn?

a) pa3JeIIsoT MPOIICCCOPHOE BPEMSI MEKIY BBIMOJIHCHUEM HECKOJIBKUX TIPOrpaMM

0) o0ecTieunBarOT IETCPMUHUPOBAHHOE BPEMSI BHITIOJTHEHUS 3a71a4 M BpeMsI pEakIIny Ha
anmapaTHbIC IPEePHIBAHUS

B) OPHEHTHPOBAHBI HA OPTaHU3AIINIO OBICTPOTO TOCTYIA K OOIINM pecypcaM CeTH

T') YIPaBJISIOT peCypcaMu KOMIIbIOTEpa U OPraHU3YIOT B3aUMOJICHCTBUE C IOJIb30BaTEIICM

31. HazoBurte crannmapt, ob6ecrneqnBaronyii BO3MOKHOCTh COBMECTHON pabOTHI CPEeCTB
aBTOMaTH3aluK, QYHKIMOHUPYIOIIUX Ha Pa3HBIX alMapaTHbIX miardopMax, B pa3HbIX IPOMBIIICH-
HBIX CETSIX ¥ MPOU3BOJUMBIX pa3HBIMU (pUpMaMu

OPC

32. HanuinunTe aHTIOsA3bIYHBIA TEPMUH, 0003HAYAIOIINN «TUCTICTUYEPCKOE YIIPABICHUE U

cOOp TaHHBIX»
SCADA

33. Kakoii U3 nepedncieHHbIx GYHKIMOHAIBHBIX OJOKOB YCTaHABIMBAET CBOU BHIXOI Q B
COOTBETCTBUHU C MPUBEACHHON HUKE BPEMEHHOM TUarpaMMoi?

J By S
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a) TON
6) TOF
B) R_TRIG
r)F_TRIG

34. Kakoii u3 nepeyncieHHbIX (YHKIHOHATBHBIX OJIOKOB YCTAHABIMBACT HA CBOEM BBIXOJIE
Q JornuecKkyro eqUHUILY U yAEep)KUBaeT ee B TeueHne ogHoro nukia [1JIK, koraa Ha ero Bxoge CLK
MOSBIISIETCS] OTPULATENbHBINA PPOHT?

a) TON

6) TOF

B) R_TRIG
r)F_TRIG



35. BuiOepuTe HEBEPHOE YTBEPIKACHHE
CTUinst
CTU
VarBOOL1—CU Q VarBOOL3

VarBoolZ2— RESET CV[- VarWORDz
VarWORD1— PV

a) Ha BbIXOJC Q YCTaHABJIMBACTCA €AMHHNIIA, KaK TOJIBKO 3HAaUCHHUC CV craHoBuTcs paBHO
nin

Ooubire 3HayeHust PV
0) 3nauenune CV AeKpeMEHTUPYETCS KX bl pa3, koraa Ha Bxoje CU mosBisieTcss HOBBII

UMITYJIEC
B) ipu RESET =1 Bexox CV ycranaBimBaeTcs B HOJb

r') moJoXuTenbHBINA (poHT Ha Bxoae CU yBenmunBaeT 3HaueHue CV Ha eMHAILY

36. POU, KOTOpBIii BBIAET OTHO WIIH HECKOJILKO 3HAYECHHI BO BPEMS BBIIIOJIHEHHS M BCET/Ia
BBI3BIBACTCS UEPE3 HK3EMIULIP, KOTOPHIN SIBISETCS €ro KOImuen

a) mporpaMmma

0) byHKIHSA

B) QYHKIMOHAIBHBIN OJIOK

r) naTepdeiic

37. Kakoli u3 3neMeHTOB JiepeBa yCTPOICTB MMO3BOJIIET YCTaHOBUTH CBA3b ¢ [1JIK? a)
Application

6) Task Configuration

B) Device

r) Library Manager

38. Kakoii u3 npuBeeHHBIX HIDKE MOyJieit pupmbl ReallLab BBINONHSIET QYHKIMIO BHIBOIA
YIPaBISIONIMX CHTHAIOB MOCPEJICTBOM MEPEKITIOUEHHUSI KOHTAKTOB pelie?

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

r) NL-16DI

39. Opnun u3 BX070B Moyt NL-16DI HactpoeH ajist paboThl B peKUME CUETUNKA UM-
MyJIbCOB. YKaXKUTE Ha3BaHMUE KOJIOHKH, COJIEPKUMOE KOTOPOU MO3BOISIET ONPEAEIUTh HOMED yKa-
3aHHOT'O BXO[a.



[ m_s_16D1 x

Obuwee WNma Tun goctyna Tpurrep Caeur READ OnuHa O6paboTtka owmnbok Caeur WRITE
0 Channel 0 Read Input Registers (Koa dyrHkwm 04) Lukn., t#1000ms 160000 1 COXPaHUTb NOCA. 3HaYeHne
Kawran Modbus Slave
1 Channel 1 Read Input Registers (Koa dyHkwm 04) Lukn., t#100ms 1620216 1 CoXpaHWTb NocA, 3Ha4eHne
Modbus Slave Init 2 Channel 2 Write Single Register (Koa dyHkwm 06) Mepearuit poHT 16#0216
ModbusGenericSerialSlave
CoOTHeCEHHE BXOA0B/BLIXOA0E
ModbusGenericSerialSlave IEC
Objects
Cocrostrue
Wndopmauma
a) Ums
6) Tun nocryna
B) Tpurrep
r) Cosur Read
40. Kakoe u3 cBoiicTB aneMeHTa Buzyanuzauuu «KHomka» mo3BosseT yCcTaHOBUTD peak-

LU0 HA Ha)kKaTHue KHONKU?

a) Kondurypamus Beoga
0) [lepemeHHast COCTOSIHUS

B) [lo3umus

r) [lepemennas nBeta

Cneuudukamnus tecra. B TecTax ncnonb3yoTcst BOMPOCH ¢ BEIOOPOM 0JJHOTO MPABHIBHOTO
OTBETa U BOIIPOCHI C BBOJIOM TEKCTOBOTO 0TBeTa. Beero 40 Bompocos.

HNHucTpykuus no BbINOJHeHUI0. BpeMs sxk3ameHanimonHoro tectupoBanusd — 50 muH. Tect
BBITIOJIHSIETCS C UCIIOJIb30BAHUEM CHCTEMBI AJiekTpoHHOoro 00yuenus MKTUD http://Ims.sfedu.ru.

X.4. JIabopaTopHblie padoTbl NeNe 1-12

(BbIMIOJTHEHHE, MOATOTOBKA 0TYETA, 3aIIMTA OTYETA)

Mopyns 1. [IporpammupoBaHue B mporpaMmMHo-TexHudeckux komruiekcax ACY TII

JlaGopatopnas padora Nel. 3nakomcTBO co cpenoii Codesys 3.5. Co3nanue HOBOTO MPOEKTA.

3uakoMcTBO ¢ MOK-s13b1KaMu nporpammupoBanus B cpeae Codesys 3.5.

KDaTKOG OMMUCAHHUEC: CTYJCHTaAM H606X0,Z[I/IMO HAay4YUTHCS NICPBOHAYAJIbHBIM HaCTpOﬁKaM cpe-

Ib1 iporpammupoBanust Codesys 3.5, 0CBOUTh OCHOBHBIE IPUEMBI IPOIPAMMUPOBAHUS Ha S3bIKaX
FBD, ST crangapra MOK 61131-3 na npumepe penieHus 3aa4u yIpaBiIeHUs OCBELIIEHHEM B KOM-
HaTe C MCIOIB30BaHMEM THITOBBIX ()YHKIIMOHAILHBIX OJIOKOB: TAWMEPOB, CUETUUKOB, JICTEKTOPOB

¢dpoHTa. 3ammycK IporpaMmbl OCYIIECTBUTh B PEKUME IMYIISIIHH.

JlaGopatopnas padora Ne2. Co3iaHue CTPYKTYpbl IPUIIOKEHHS.

KpaTkoe onmcanue: cTyZeHTaM HEOOX0ANMO HAy4NUTHCS pabOTaTh CO CIOKHBIMU MPOEKTAMH

1 ucnoyib3oBath POU 11 UX CTpyKTypHpOBaHUS Ha TIpUMEPE 3aa9l MOJCIIUPOBAHUS paOOTHI KOH-

BeliepoB

JlaGopatopnas padora Ne3. Busyanuzanus B cpene Codesys 3.5.



KpaTkoe onmcaHue: CTyZeHTaM HEOOXOIMMO HAayUUThCS CO3/1aBaTh MPOCTHIC TTOIh30BATEIIh-
ckue uaTepdeiick B cpee Codesys 3.5 ¢ HCIONB30BAHUEM THITOBBIX JJIEMEHTOB BU3YaTU3aIHU:
TEKCT, TEKCTOBBII BBOJ, KHOTIKA H JIP.

Jlabopatopnas padora Ned. Hactpoiika cBsizu [1JIK ¢ komnbeiotepom. Kondurypamms [TJIK.

Kpatkoe onmcanue: cTyeHTaM HEOOXOIUMO HAyUNUThCS IEPBOHAYAIEHBIM HACTPOWKAM KOH-
TpoJuIepa; BRIMOTHUTE KoHpurypamnuto [1JIK, HacTpoiiky MomyIeil BBO1a-BbIBO/Ia; OCYIIIECTBHUTD 3a-
TPY3Ky OpOrpaMMBbI B KOHTPOJLIEP U 3aIlyCK MPOTPaAMMBL.

Monyns 2. AnroputMu3anys nporpaMMHo-TeXHH4Yeckux kommiekcoB ACY TII

Jlaboparopnas pabora No5. ABTOMaTH3UpOBaHHAS CHCTEMA YIIPABJICHUSI KOHBEHEPOM: pyd-
HOM peXUM.

Kparkoe onucanue: cTysaeHTaM HEOOXOAMMO HAIKCATh IPOTPaMMy U CO37aTh KpaH BU3ya-
JIM3aLKH, TO3BOJISIFOIIUE BBIIOJIHUTD 3aIlyCK M OCTAHOBKY KOHBEiiepa B py4HOM pexuMe (10 Haxa-
THUIO KHOIIKY Ha 3KpaHe BU3yaJH3allli), OCYLIECTBUTh PadOTy KOHBEHEepa B T€UCHUE 3aJaHHOTO UH-
TepBaja BpeMEHH, UCITIOJIb30BATh 3JIEMEHTHl HHIMKAIUU paboThl KOHBeWepa.

Jlaboparopras pabora Ne6. ABTOMAaTH3UPOBAaHHAS CUCTEMA YIIPABJICHUS KOHBEHEPOM: aBTO-
MAaTHUYECKUM PEXKUM.

Kpartkoe onucanue: cTyaeHTaM HEOOXOJMMO HalKMcaTh IPOrpaMMy, IO3BOJISIOLIYIO BBIION-
HHUTH 3aIlyCK U OCTaHOBKY KOHBeliepa B aBTOMaTHYECKOM PeXuUMe (II0 CUTHAIY OT JaTYUKOB MOJIO-
JKEHHUsI, PACTIOJIOKEHHBIX B Havaje U B KOHIIE KOHBEHEPHOU JIEHTHI), OTOOpakaTh CUTHANBI OT AaT4YH-
KOB.

JlaGopatopnas pabota No7. ABTOMaTH3UPOBAaHHAs CUCTEMA YIPABJICHUS pOOOTOMMAaHHUITYJIS-
TOPOM: PYYHOH PEXUM.

Kparkoe onuicanue: cTyieHTaM HEOOXOMMO HAIKCaTh IPOTPaMMy U CO37IaTh KpaH BU3ya-
JU3AIUH, TTO3BOJISIONINE OCYIIIECTBUTH TIepeMelIeHrne poO0Ta-MaHUIYIATOPa B PYYHOM pexumMe (TI0
HA)KaTHIO KHOTIKM Ha SKpPaHe BU3YaIH3aIliH ), HCIIOIB30BaTh SJIEMEHTHI HHANKAIINHA PaOOThl MaHHUITY-
JIATOpA.

JlaGopatophas padora Ne8. ACY poO0TOM-MaHHITYISITOPOM: aBTOMaTHYECKUI PEXUM.

Kparkoe onucanne. Ctyaentam Heooxoaumo B cpene Codesys 3.5 Hamucats nporpamMmy H
CO03J1aTh SKpaH BU3YaIHU3aLlH, TI03BOJISIOIINE OCYLIECTBUTD IIepeMEILIeHnEe poO0Ta-MaHUITYISITOPa B
ABTOMAaTHYECKOM peKUMe (TlepeMelieHue B TpeOyeMyro MO3UIHI0 0 CpabaThIBAHUIO COOTBETCTBY-
FOIIETO JTaTYMKA MTOJIOKEHUs Ha KOHBelepe). Peann3oBaTs MOTHBIN UK IEPEMEIICHUS IPOAYKTA TI0
KOHBEHEPHBIM JIMHHSIM.

Mopyns 3. SCADA cuctemsr B ACY TII

Jlaboparophnas padora Ne9. Coznanue mpoekra B MasterSCADA ¢ ucnonbp3oBaHHEM 00bEKT-
HOTO MTO/IX0/a

Kparkoe onucanne. Ctyaentam Heooxoaumo B cpeae MasterSCADA 3.10 peanuzoBathb npo-
€KT C UCITIOJI30BaHNEM O0OBEKTHO-OPUEHTHPOBAHHOTO MOAX0/1a JUISL PELICHHUS 3a/1a4i KOHTPOJIS
YPOBHS M TEMIIEPATYPHI KUIKOCTH B EMKOCTH.




MOZ[yJ'II: 4. CO3,I[aHI/Ie IMPOCKTA 11O KOHTPOJIIO U YIIPABJICHUIO TCXHOJOTHUYCCKHUM IIPOLCCCOM

Jlaboparopnass  pabora Nel(). Cozmamme  mpoekTa TIO  KOHTPONI H YIIpaBle-
HUIO

TEXHOJIOTHYECKUM TIporieccoM B cpene Codesys 3.5

Kparkoe onucanue. CtyaeHram HeoOoxoaumo B cpeae Codesys 3.5 pa3paboTarh MPOEKT, M03-
BOJIAIOIINI IMUTHPOBATEL pabOTY CUCTEMBI YIIPABICHHS TEXHOJIOTHIESCKUAM MPOIIECCOM.

Jlaboparopnas padora Nel 1. Co3nanue npoekta B MasterSCADA ¢ ucrnosib30BaHHEM
OPCcepgepa

Kpatkoe onucanue. Ctynenram Heooxoaumo B cpee MasterSCADA 3.10 peanuzoBaTh mpo-
ekt ¢ ucnoyibzoBanueM OPC cepsepa s nonmyuenust nanHbix ot [1JIK. Pa3zpaborats nepeBo cucre-
MBI U 00BEKTOB MPOEKTA, YCTAHOBUTH TPEOYEMbIEC CBS3H.

Jlaboparopras padora Nel2. Pazpaborka MEeMocxembl «APM mucrieTdepay.

Kpatkoe onucanue. Ctynenram Heooxoaumo B cpee MasterSCADA 3.10 pa3zpaboTatb
MHEMOCXEMY, COJICPKAIYI0 OCHOBHBIC YCTPOWCTBA, 33J1eHCTBOBAHHBIC B TEXHOJIOTHYECKOM MpPOIIec-
CE M OTPAXKAIOIIYIO €r0 OCHOBHBIC MapamMeTpbl. MHEMOCXeMa J0JIKHA COCPIKATh SIIEMEHTHI yIIpaB-
JICHUS1 XOJIOM TEXHOJIOTMYECKOTO MpoIiecca.

MeToanyeckue peKoOMeH AU 10 BbINOJIHEHUIO JJa00PATOPHBIX padoT

1. ITpu OATOTOBKE OTYETA K JTAOOPATOPHOI paboTe MCIOIB30BATh TOIBKO TOT MaTEpPH-
aJl, KOTOPBIA OTPa)kaeT CYIIIHOCTh TEMbI JJAOOPATOPHOM pabOTHI.

2. B ortuere k 1abopaTopHOii paboTe HEOOXOAUMO 0OOOCHOBATH 3a1a4H BBITOJHEHHS JIa-
0opaTopHOl pabOTHLI.

3. BbimosiHeH#E JT0/KHO OBITh MOCIIEI0BATEIbHBIM

4, B moaroroBke K JabopaTOpHBIM paboTamM HEOOXOAWMO HCIOJIb30BaTh MaTepHasIbl

COBpEMEHHBIX M3anuii He ctapuie 10 ser.
5. Odopmnenne ordera 1o 1adopaTopHOi padoTe (B TOM YHUCIE TUTYJIBHBINA JIUCT, JIU-
TepaTypa) IOHKHO ObITh IpaMOTHBIM U BbINoiHeHo 1o ['OCT 2.105-95.

Kputepun ouenkn:

— 7 GaJUTOB BBICTaBIISIETCS CTY/ACHTY, €CJIM JEMOHCTPHUPYET MOJHOE NMOHMMAaHHUE TpO-
Onembl. Bee TpeOoBanus, mpeabaBisieMble K 33aHUI0, BBITTOJIHEHEI,
— 5-6 6a;mIOB BBICTABIIAETCS CTYNIEHTY, €CIIH JIEMOHCTPHPYET 3HAUYMTEIIbHOE MOHHUMA-
HHe npobiemMsl. Bee TpeboBanus, npenbsIBiIseMble K 3aJaHHUIO, BHIIIOJTHEHBL;
— 4 Gayuta BBICTaBIISIETCS CTY/CHTY, €CIIH JICMOHCTPUPYET YaCTUYHOE TIOHMMAaHHUE TPO-
Onemsl.
BonbmHCTBO TpeOOBaHU, IPEABSBISIEMBIX K 33JIJAaHHIO, BHITIOJTHEHBL;

— 0-3 Ganna BeICTaBIsIETCS CTYACHTY, €CJIM ACMOHCTPUPYCT HCIIOHNUMAHUC HpO6J'I€MI:I.

X.5. KypcoBoii npoekT



KypcoBoii IpoeKT BHIMOIHACTCS B HHTETPUPOBAHHOM Cpefie pa3paboTKU MPOrpaMMHOTO
obecneuenus ais I1JIK u SCADA cucteMe miist pa3paboTku rpadudeckoro uarepdeiica «APM auc-
netyepay. Mcxoxs U3 BapuanTa 3aJIaHusi HEOOXOJMMO pa3padoTaTh HHOOPMAIIMOHHYIO U MaTeMaTH-
YEeCKYI0 OCHOBY MIPOEKTa, a TAK)KE CO37aTh COOTBETCTBYIOIINE MHEMOCXEeMBI. TpedyeTrcst pazpadoTaTh
MPOEKT aBTOMATU3UPOBAHHOW CUCTEMBI YIIPABJICHUS 3aIaHHBIM TEXHOJIOTHYECKUM MTPOIECCOM.

Pasznessl NOSICHUTEIBHON 3aIIUCKU:

1. Beenenne. [ToctanoBka 3amauu
2. Kparkoe ommcanne TEXHOJIOTHYECKOTO Tporecca. XapaKTepUCTHKa 00bEKTa
aBTOMATH3ALUH C TIO3UIHN 33124 YIPaBICHHS
3. OCHOBHBIE pEIICHHs TI0 ABTOMATH3AIMN TEXHOJIOTHIECKUX MPOLIECCOB
1) npuHSATHIE NPOEKTHBIE PELIEHHS M0 TEXHUYECKOMY YPOBHIO U CTENEHH aBTOMATH3a-
IUH;
2) mpenyaraemas CTPyKTypa yNpaBJIEHHs TEXHOJOIHYECKHUM IPOIIECCOM C YKa3aHHEM
€€ MepapXUUeCcKOro MOCTPOCHHUS, MECT PACIIOI0KEHHUS ITyHKTOB KOHTPOJIS U yIIPABICHHS.

4, Be100op cpeacTB TEXHMYECKOH peann3aluyl CHCTEMbl YIIPABICHUS C YUYETOM yCIOBHUI
OKCILTyaTallly, METPOJIOTHYECKUX JaHHBIX, OBICTPOACHCTBYS, HAaeKHOCTH, SKOHOMHUYHOCTH M BO3-
MOKHOCTH TIOCTPOCHUS 3PPEKTUBHON MH(OPMAIIMOHHO-YIPABIISIONICH CHCTEMBI U TEXHOJIOTHYe-
CKOro 00BEKTa.

o. OnwucaHue anropuTMOB PETYJIHPOBaHUS, PE3yJbTaThl MOJENMPOBaHHA (3alycKa B
PEXHMME SMYIISINN) Pa3padOTaHHON CHCTEMBI YIIPABICHNS TEXHOJIOTUIECKHM ITapaMeTPOM.

6. Onwucanne paspabotku rpaduyeckoro natepdeiica oneparopa ACY TexHomorude-
CKHUM TPOLIECCOM.

7. 3aKIrOvYeHHeE.

[MosicauTeNbpHAS 3aMKCKa I0JKHA COACPKATh CIEAYIOMNH rpaduuecKuii MaTepualt:

1) (YHKIMOHAIBHYIO CXEMy aBTOMAaTH3MPOBAaHHOW CHCTEMBI YIPaBJICHHUS TEXHOJIOTH-
YECKHUM IPOLIECCOM;

2) CXeMY MPHBS3KH MMOJIEBOTO 000pYI0BaHMsI K KOHTPOJUIEPAM U y3JiaM BEpXHETO YPOB-
Hs1 ACY TII, oTpakaroniyto TEXHIYECKYIO CTPYKTYpPY CUCTEMBI.

TpedoBanus Kk 0popMIEHHIO:

- W3noxenue Tekcta 1 0QOpMIIEHHE OTYETa BBIIONHSIIOT B COOTBETCTBUHU C TpeOOBa-
Husmu ['OCT 7.32 — 2001, T'OCT 2.105 — 95 u I'OCT 6.38 — 90. CtpaHuiibl TEKCTOBOK YacTH U
BKJIIOUCHHBIC B HEEC WJUTIOCTPAIMU W TaOJMIIBI JIOJKHBI COOTBETCTBOBaTH (opmary A4 mo I'OCT
9327-60.

- TekcT nomkeH OBITH BBIMOJHEH JIOOBIM MEYaTHBIM CIIOCOOOM C HCIIOJIB30BAHHUEM
KOMITBIOTEPA M MPUHTEPa Ha OJHOU cTopoHe Oymaru (opmara A4 depe3 moaTopa uHTepBaia. L{ger
mpudTa T0JHKEH OBITH YEPHBIM, BbICOTA OYKB, U(pp M APYrUX 3HaKOB He MeHee 1.8 (mpudt Times
New Roman, 14 nt.). — Tekct cnenyer nedaraTs, cOOMIOas CIEAYIONINE pa3Mephl TIOJIEH: BepXHee U
HwkHee — 20 MM, eBoe — 30 MM, npaBoe — 10 MM. AOG3aIHBII OTCTYII OJKEH OBITH OJUHAKOBBIM
10 BCEMY TE€KCTY M COCTaBIATH 1,25 cM.

- BripaBHHBaHME TEKCTA MO MIUPUHE.

- Paspermmaercst ucmonp30BaTh KOMIIBIOTEPHBIE BO3MOXXHOCTH aKIIEHTUPOBAHHS BHUMA-
HUSI Ha OMpEeJeNIEHHBIX TepMUHAaxX, (OopMysax, IPUMEHsS BbIIEIEHUE KUPHBIM IIPU(TOM, KypCHuB,
MOTYEPKUBAHNE.

- IlepeHocC c10B HENOIYCTHUM.



- TouKy B KOHIIE 3ar0JIOBKa He CTaBAT. ECITM 3aroJlOBOK COCTOWT M3 JIBYX IMpPEJIOKe-
HUH, UX pa3JeNsatoT TOUYKOM.

- [MomyepkuBaTh 3arojJ0BKH HE JIOITYCKAETCsI.

- PaccrosiHre MexAy 3arojloBKaMy pasfielnia, Mmoapaslesia U MOCIEeIyIOIUM TEKCTOM
TakK e, KaKk ¥ pacCTOSTHUE MEXTy 3aroJ0BKaMH M NIPEABLIYIUM TEKCTOM, IOJDKHO OBITh paBHO 15MM
(2 mpobemna).

- Haspanwue kaxxoii r1aBel U naparpada B TeKcTe paboThl MOKHO MUCATh 00JIee KPyTI-
HBIM HIPU(TOM, KHUPHBIM MPUPTOM, UM BECh OCTAINBHON TeKCT. Kax1as riaBa HaYUMHACTCS C HOBOU
CTpaHUIBL, Taparpadsl (TIOApa3IeNnbl) PacoNararoTCs IpYT 3a JPYTOM.

- B Tekcte pekoMeHayeTCs Yalie MPUMEHSATh KPAaCHYIO CTPOKY, BBIIEISIS 3aKOHUCHHYO
MBICJTb B CAMOCTOSITEIBHBIN ab3all.

- [lepeuuncnenus, BcTpeyaronmecs B TEKCTe pedepara, JOJDKHBI OBITh OQOPMIICHBI B
BUJIe MAPKUPOBAHHOTO MM HYMEPOBAHHOTO CITHCKA.

- Crucok JIMTEPATYpPhbl U CCBUIKU Ha UICTOYHUKH B TCKCTC 00s13aTENbHEI.

Kpurepum ouenku:

. 51-60 6amnoB BBICTABIISECTCS CTYIEHTY, €CITA BBITIOJHEHBI BCE TPeOOBAHUS K HaMCa-
HUIO 1 3amuTe Tpoekta. O0o3HaueHa mpobiieMa 1 000CHOBaHA €€ aKTyallbHOCTb, CAeNaH KpaTKUil
aHAJIN3 Pa3lIMYHBIX TOYEK 3pPEHHS Ha PacCMaTpUBAEMYIO MPOOIEeMy M JIOTHYHO M3JI0KEHa COOCTBEH-
Has MMO3HLMS, C(HOPMYITHPOBAHEI BHIBOABI, TEMa PACKPhITA MOJTHOCTHIO, BEIIEP)KAaH 00BEM, coOIIOIe-
HBI TpeOOBaHMS K BHEIIHEMY O(OPMIICHHIO, JaHBI IPABHIBHBIC OTBETHI HA JOTIOJHUTEIBHBIE BOIIPO-
CBl;

. 43-50 GannoB BBICTABISETCA CTYACHTY, €CIH BBIMIOJHEHB OCHOBHBIE TPEOOBAHUS K
IPOEKTY U €ro 3aIIUTe BHIIOJIHEHBI, HO IPH 3TOM JONYIIEHBI HeOUETH. B 9acTHOCTH, MMEIOTCS He-
TOYHOCTH B U3JIOKCHUHM MaTE€PHalIa; OTCYTCTBYET JIOTHYECKAs! IOCTIEI0BATEIFHOCT B CY)KICHUSX; HE
BBIZIEP)KaH 00BEM; HMEIOTCS YITyIIeHHs B 0(pOpMIICHNY; Ha JIOTIOJHHUTEIbHBIE BOIIPOCHI MIPU 3aIINTE
JIaHBI HETIOJTHBIE OTBETHI.

. 36-42 0annoB BBICTABISIETCS CTYJICHTY, €CITH UMEIOTCSl CYIIECTBEHHBIE OTCTYIUICHHS
oT TpeOOBaHMI K NMPOEKTy. B 4acTHOCTH: TemMa OcBellIeHa JHUIIb YaCTHYHO; JOMyIIeHb! (PaKTHIECKUEe
OHIMOKH B COJCPIKAHWU WJIM IIPU OTBETE HA JONOJHUTENIBHBIE BOIPOCHI; BO BPEMs 3alIUTHl OTCYT-
CTBYET BBIBOJI.

° MeHee 35 0alllToB BLICTABISCTCS CTYACHTY, €CJIU 3ada4u IMIPOCKTUPOBAHUA HE BBIIIOJI-
HCHBI, O6Hapy>I(I/IBaeTC$I CYHICCTBECHHOC HCIIOHUMAHUC np06neM. /HpO@KT CTYACHTOM HC IPEACTaB-
JICH.

HyneBoii BapraHT KypcOBOr0 IIPOEKTa

ABTOMAaTH3amus MpoIeccoB BECOBOIo 103MpoBaHus MOACOJHEIHOIo Macjia Ha MacJj10-
IKCTPAKIIMOHHOM 3aBOJE

1. IHocranoBka 3aga4yu

Ha 6a3e SCADA-cucTeMbl MOJCINPOBATH IPOLIECCHI BECOBOTO JO3MPOBAHHUS 0ICOTHEUHO-
ro MacJjia Ha MacJIOOKCTPAKIIMOHHOM 3aBojie. Pa3paboTarh alnropuT™Mbl JIOTUKO-TIPOTPAMMHOTO
YIpaBIEHUS BECOBBIM JO3HMPOBAHUEM Ha OCHOBE OIMUCAHUS TEXHOJIOTHYECKOH IMOCIIE0BaTEIEHOCTH
orepalii 1 MapIIpyTOB MEPEMEIICHUS TIOTOKOB MacJja, BKIIIOYas 3a/a4i CYIePBU30PHOIO KOHTPOJIS
W YIpaBJICHUS] aBTOMAaTH3UPOBAHHOTO pabouero MecTa JAucneryepa, OCTPOSHHOTo Ha 6a3e mepco-
HAJIBHOTO KOMITbIoTepa. OCYIIECTBUTH BEIOOP TEXHUYECKHUX CPEACTB aBTOMATHU3AIUU pacCMaTprBae-



MO BECOM3MEPUTEIBHOM crcTeMbl. Pa3paborats MonensHyto Bepcuio ACY TII BecoBoro no3upoBa-
Hus. B kauecTBe 00BbEKTa yIIpaBIeHUS BBIOPATh IPOrpaMMHYIO MOZENb, aleKBaTHO OTPaXKAIOIIYI0
JUHAMUYECKUE CBSA3U BXOJA-BBIXOJ 10 OCHOBHBIM KaHajlaM yIPaBJICHUS U BOSMYILECHUH.

2. Onucanue onepanuii BeCOBOro J03HPOBAHUS H y4eTa MacJa

PaccmarpuBaemeblii Hmxe ipumep (puc. 1) wimocTpupyeT paboTy cXxeMbl aBTOMaTH3alluH Be-
COBOTO JIO3MPOBAHMS U MapIIPyTU3alUN MaTepHaIbHBIX IIOTOKOB Ha MAaCIO3KCTPAKIIMOHHBIX 3aBO-
nax (M33ax). BecoBoe n031npoBaHne MOJACOTHEYHOIO Maciia IPOM3BOIUTCS B MOTyaBTOMAaTHYECKOM
M aBTOMaTHYeCKOM pexxnmax. CIIMB Maclia Kak U3 BeCOB A, Tak M U3 BecOB B omkeH ocymecTs-
JSITHCSI TIO IByM HAIPaBJICHUSM: B MAaCJIOCIMBHYIO CTAHIHIO U B padMHAIIMOHHOE oTAeneHue. [Ipu
paboTe B aBTOMAaTHYECKOM H MOJTYaBTOMAaTHYECKOM PEXUMAaX JOKEH MPOU3BOIUTHCS aBTOMATHYe-
CKHUH y4eT KayKI0TO OTBeca B BUZE JaHHBIX O Bece CIUTOrO Macia U BpEMEHH OTBeca.

M= nexarugpatanuu

X0 ! KD :

Becer Becer

Ha macnocmeHyzo B pademrarponsoe
CTAHIFED T eTIEEHE

Puc. 1. Cxema OBmxeHus IOTOKOB Macia

[Ipu nonyaBTOMaTH4YECKOM PEXUME paObOTHI ONIEPaTOp 33/4aeT YCTABKY I10 BECY, ONPEAEIseT
HaIpaBJICHUE CJIMBA U BKJIHOYACT BECHI A u B. B 3aBucumoctn ot TOT'0, KAKHEC BECHI OBLIIA BKJIIOYEHBI
paHblie, OTKpbIBaeTcs kiana 1, mm6o kianas 3 (puc.l). OqHOBpeMEHHOE OTKPBITOE COCTOSTHHE Kia-
naHoB 1 u 3 3ampemeno. [Ipu Birouennn BecoB A (B) ximanan 1 (3) otkpeiBaercs, a kiamnad 2 (4)
JOJDKeH OBITh 3aKphIT. HaunHaercs npouecc HanonHeHnue OyHkepa Becos. Kianan 5, mubo kinamnan 6
OTKPBIT (B 32aBUCHMOCTH OT 3aJaHMs 110 HAIIPaBJICHUIO ciuBa). OTHOBPEMEHHOE OTKPBITOE COCTOSHHE
KJIaITaHOB 5 | 6 3amperieHo. B ciryyae Hamugus curaaiga 00 OTKPBITOM COCTOSIHHH KJTAITaHoB 5 U 6
JIOJKHA CpadoTaTh aBapuifHasi CBETOBAS M 3BYKOBas CUTHAIHM3AIMS C OCTAHOBOM BECOB (TIOJJAIOTCS
CHUTHAJIBI Ha 3aKpBITHE KamaHoB |...6 n oTkirouaercs Hacoc). [Ipu gocTmkeHun 3ajaHHOTO Beca



knanad 1 (3) — 3akpeiBaetcs. [Ipou3BoanuTCs B3BEMIUBAaHUE CONCPKUMOTO BecoB. [1o ncteueHnu mpo-
11ecca B3BEIIMBAHUS OTKPBIBACTCS KiarnaH 2(4), MPOUCXOIUT CIMB 0 YCTAHOBJICHHOTO 3HAYCHISI U
3aIUCh pe3yJIbTaTa B OJUH U3 JIBYX )KYPHAIIOB (MacJIOCIUBHON CTAHIIMU WITH pa(UHAIIMOHHOTO OT/e-
JICHWSI) B 3aBUCUMOCTHU OT COCTOSIHHSA KiianaHoB 5 u 6. Becwr A (B) otrimrouarorcs. [lepexinrouenue
KJIAaNIaHOB 5 ¥ 6 B MOMEHT pa0OThI BECOB WJIU CIIMBA 3alPEIICHO, TaK ke, KaK U OJIHOBPEMEHHO OT-
KpBITOE COCTOsIHUE KianaHoB 1 n 2,2 n 4, 3 u 4. B py4HOM peXuMe yrnpaBiIeHne KIalmaHaMH OCy-
HIECTBIISICTCSI OTIEPATOPOM C TIOMOIIBIO ATEKTPOHHBIX KITFOUEH.

3. OcHOBHBIE PeUICHUS IT0 ABTOMATU3AIUU TEXHOJIOTHYECCKHUX ITPOoLECCOB

OOw1as CTpyKTypa CUCTEMBI yIIpaBlieHHUs MPOLIECCAMU BECOBOTO T0O3UPOBAHUS MTOJICOTHEYHO-
ro Maciia IpuBeAcHA Ha pHC. 2.

NM

BI1

Puc. 2. CtpykTypa ciucTeMbl yIpaBIeHUs IPOLIECCAMH BECOBOT'O JO3UPOBAHMS

Ha puc.2 npunsrs! cienyromue obo3Hauenus: OY — o0bekT ynpanienus, UM — ucnonHu-
TesbHBIE MeXaHu3MBl, Y11 — ycunurensHble npeodpasoBateny, [1T - npoMbIIeHHBIA TEPMHUHAT
(APM mucneruepa cuctemsl), BII - BeconsmepurenbHbIii mpeodpaszoBaTens, T[] — TeH301aTIMKY.

[Tonw3oBarenbckuil HHTEpQeEiic onepaTopa NpH MOJIyaBTOMATHYECKOM YIPABICHUH JOKEH
BKJIIOYATh:

1) TEXHOJIOTMYECKYIO CBETOBYI) CHTHAJIM3ALMIO PabOTHI HACOCA, KIIAMAHOB, CUTHAIIBI O
BKJIIOUCHHOM COCTOSIHHH BECOB;

2) aBapuiiHyI0 CBETOBYIO M 3BYKOBYIO CHI'HAIM3AIlMI0 BECOBBIX KOHTPOILIEPOB, HEHUC-
MIpaBHOCTEH Ki1amaHoB 1-6, 0THOBPEMEHHO OTKPHITOTO COCTOsTHUS KinanaHoB 1 n2,3u4, 1 u 3,2
u 4, 5 u 6, He epexo/ia KianaHoB 1 — 6 B HEOOXOAMMOE COCTOSIHUE Yepe3 3alaHHOE BPEMS;

3) OKHa BBOJA yCTaBKH IO BECY;

4) KHONKHM BBOJIA HANPABJIEHHS CIIMBA MaCJa.

[Ipu paboTe B pyyHOM peXHUME Ha IIUT ONEPaToOpa MO MECTY JOJDKHBI OBITh BHIHECCHBI:

1) TexHONOrMYECKas CBETOBAs CUTHAIM3AIMS PabOThI HACOCA U KIIANIAHOB,
2) CHUTHAJIBI O BKIIFOYEHHOM COCTOSIHHH BECOB;
3) aBapuiinas CBETOBas M 3ByKOBasi CUTHAIM3AIMs HEUCIIPABHOCTEN KIIanaHos 1...6,



OJIHOBPEMEHHO OTKPBITOro cocTostHus knamanoB 1 u2,3u4,1u3,2u4,5u6;
4) KJIIOYH YIIPaBICHHUS KilanaHam# 1...6, Ta0J0 BECOB U KHOIKa ITyCKa
Hacoca.

4. Bb10op cpencTB TeXHHYECKOH peajn3alui CMCTeMbl YIIPaBJIeHUs

CucremBbl B3BEIIMBAHUS PE3€PBYapOB MpeIHA3HAYCHBI TSI B3BEIINBAaHUS MaTEPHAIIOB, Xpa-
HSAIIMXCS B PA3JIUYHOTO PoJia IIUCTEPHAX, OYHKepaX, MUKCEpax, pe3epByapax OalleHHOro TUTIA | T.JI.
Hcnonb3oBaHue 3EKTPOHHOTO BECOU3MEPUTEIHLHOI0 KOMIUIEKTA, IOMHUMO U3MEPEHUSI MaCChl MaTe-
puana, 1aeT BO3MOKHOCTh yIaJICHHOTO KOHTPOJIS HaJl CUCTEMOM, YCTAHOBKH Pa3IMYHBIX JO3UPYIO-
[IMX CHCTEM U T.1.

BCCOI/I3MepHTeJII)HbII>'I KOMIUICKT COCTOUT U3:

. NMoJ00paHHBIX COOTBETCTBYIOIIUM 00Pa30M TEH30METPHUUECKUX AATYUKOB CHJIBI;
. Y3JI0B BCTPOEK JAaTUYUKOB,;
. 3JIEKTPOHHOT'O BECOU3MEPUTENHHOIO TEPMUHAIIA I KOHTPOJLIepa.

Ten3ogaTuuku (TeH30MeTPpUYECKHE JATYMKH) — 3TO CUIIOM3MEPUTENbHBIE 3JIEMEHTHI B
000pyI0BaHNH, TPUHLIMT pabOThl KOTOPHIX OCHOBAH Ha H3MEPEHUH Jeopmanu. KMcmnonb3yercs B
KpaHOBBIX U OyHKEPHBIX Becax, 103aTopax H T.J. Bo Bcex cOBpeMEHHBIX AJICKTPOHHBIX BECOBBIX CH-
CTEeMax UCHOJIb3YIOTCA TEH30JATYUKH.

TeH301aTYMKK BOCTPEOOBAHBI, TaK Kak 00€CIEUMBAIOT TOYHOCTh U3MepeHuil. CoBpeMEHHBIS
TEXHOJIOTHH MO3BOJISIOT CUCTEMATU3UPOBATh M ABTOMATU3UPOBATH BEChH MPOIIECC U3MEPECHUN TTPH
MOMOIIIH 000PYIOBAaHUS C TEH30JaTYMKaMH. TeH30JaTYNKN YCTOMYUBEI K BO3JIEHCTBHIO OKPYXKArO-
et cpenbl. CoBpeMeHHBIE BECHI C HECKOIBKUMH TEH30AATYMKAMU JTaXKe ITPU HEUCTIPABHOCTH OJTHOTO
13 JaTYUKOB COXPAHSIOT pa0OTOCIIOCOOHOCTh M TOYHOCTh U3MEPEHUM.

CoBpeMeHHbIE TEH30/IATYUKH OTIUYAIOTCS BEICOKOI TOUHOCTHI. CaMble pacrpoCcTpaHEeHHBIE
TEH30/IaTYNKHU — IPUHAIEKAT KIaccy TOUYHOCTH C3, 94TO MPAKTHYECKH COOTBETCTBYET KOMOHMHHUPO-
BaHHoOM norpemHocty 0,02 %. Bo3MokHa Takke IKCILTyaTalsl TEH301aTYMKOB ¢ 00JIee BEICOKUMHU
[MOKa3aTeIIMA TOYHOCTH.

CymiecTByeT pa3InyHble BUIBI COBPEMEHHBIX KOHCTPYKIIUN TeH30JaTINKOB. BrIOOp TeH30-
JIaTYMKA 3aBHCUT OT Ha3HAUYEHUS BECOBOI CHCTEMBI, TJIE€ OH UCIIONIb3YETCS, U KOHCTPYKTHUBHBIX Xa-
PaKTEepUCTUK MeCTa YCTAaHOBKH TEH30/1aT4rKa. biaromapst pasHooOpa3uio THIIOB TEH30/1aTYMKOB,
NPEANPHUSITHS MOTYT BEIOpaTh 000pyI0BaHUE, HanboJIee OAXOIIee I UX POU3BOICTBEHHBIX
TexHOJIOTHM. TeH304aTUUKU pa3InyaroTCs [0 BUAAM:

. Opnotoueunble. [103BONSIOT cO3/1aBaTh BECOU3MEPUTENBHBIE CHUCTEMBI HA OJHOM
natanke. OHU TPUMEHSIOTCS B JO3UPYIOIIEM U (haCOBOYHOM O0OPYIOBaHUH, TAKXKe B KOHCTPYKIIHSX
1aT(OpPMEHHBIX BECOB C HEOOIBIIION HArpy3Koi Ha rmiatdopmy.

. KoHconbHbe (KOHCONBHAS Oajika CIBHTA) NPUMEHSIOTCS KaK YyBCTBHUTENIBHBIC dIle-
MEHTHI B BECax M BECOM3MEPUTENBHBIX CHCTEMax C OOIIMM HOMHHAIBHBIM IPEAEIOM B3BEILIUBAHUS
(HIIB) 5-7 ToHH.

. S-o0paszHble (Oanka Ha pacTsHKEHHE-CHKaTHe) MpeJHa3HAYeHBl JUIS MOJBECHBIX OyH-
KEpHBIX BecoB. Bpemsi yCTaHOBKHM W 3amycka oOOpyJIOBaHUS YMEHbBINAETCS 32 CUET KOMIUICKTAIMN
JATYNKOB IIAPHUPHBIMU T0o/iBecamMu. Takue NaT4uKU paboTaloT 1Mo MPUHIMITY MpeoOpa3oBaHus Me-
XaHWYeCKasi CHJIa PaCTSHKCHUS/COKATHA B MPOMOPIUOHAIBHBIA AJIEKTPUYECKUH CUTHAI BIIOIb OCH
CUMMETpPHUH JIaTYHKA.

° L[I/IJ'II/IH}IpI/I‘-IeCKI/Ie pa60Ta10T 3a CUCT npeo6pa301aaHH;1 Ipu CXXaTuu MEXaHUYECKOU
,I[e(bOpMaL[I/H/I B HpOHOpL[HOHaHLHLIfI SHCKTpH‘{eCKI/Iﬁ CUTHAJI. I/ICHOJ'IL3yIOTC$[ IpU U3roTOBJICHUU HO-



BbIX WJIX MOACPHU3AINU CTAPbIX BCCOB aBTOMO6I/IHBHBIX, BarOHHbIX HMJIN MHOT'OTOHHBIX 6yHK6pHI>IX.
A Taxke B KOHTPOJIbHO-U3MEPUTCIIBHOM O60py,ZIOBaHI/II/I W UCIIBITATCJIBHBIX CTCHAAX.

. Bricokotemneparypabie. TeH30JaTINKH 3TOTO BUAA HEOOXOIWMBI ISl M3MEPEHUS
BeCa B YCIOBUSAX C BHICOKOM TEMIIEpaTypou, MOITOMY Yallle BCETO MCIONIb3YIOTCS B METAJUTYyPIUH, a
TaKKe JIJIS1 B3BEIIUBAHUS B 3KCTPEMATBHBIX TPOMBIIICHHBIX YCIOBUSX.

. JaTunku 13 HepxKaBelolled CTal, KaK MPaBUIIO, paCCUYUTAHBl HA JOJITYIO IKCILTya-
TalUI0 U MPUMEHSIOTCS B arpPECCUBHBIX YCIOBHSIX, TAKUX KaK MUIEBAs WM XUMUYECKasl MPOMBIIII-
JICHHOCTb.

. Jatunku Ha pacTsbkeHUE MpeaHa3HayeHbl JUIs pabOoThl B TSXKEINBIX YCIOBHUSIX U HEO00-
XOJMMBI B KAY€CTBE U3MEPHUTENBHBIX JIEMEHTOB B BECOM3MEPUTEIHHOM 000PYA0BAHUH C BRICOKUMU
MEXaHHMYECKHMHU Harpy3KaMH.

TeH30AaTYMKH N3rOTABIMBAIOTCS M3 KAYECTBEHHBIX MaTEPHUATIOB, 00ECIIEYMBAIOLINX TOITUH
CpOK ciryk0bI 000pyAOBaHuUs. BOTBIIMHCTBO TEH301aTIUKOB MTPOU3BOASTCS U3 ATFOMIHHUS, HepKa-
BEIOIIEH CTaIH 1 JISTUPOBAHHOM cTaiy. BogoHenpoHuiaeMbie TEH30IaTIAKH, N3TOTOBICHHBIE U3
HEPI)KaBEIOIICH CTalH, ¢ Ki1accoM 3auThl [P68 Tak sxe BocTpeOoBaHbI, 0COOEHHO B PHIOHOH U TUIIIS-
BOM IIPOMBIIJIEHHOCTH.

TenzomeTpuueckre JaTYMKKA HOAOUPAIOTCS UCXOAS U3 TEOMETPHUECKUX ITapaMeTpOB pe3ep-
ByapoB U Macchl OpyTTO CHCTEMBI (Macca pe3epByapa + Macca MaTepuala + BHEHIHUE (HaKTOPBI, BIH-
SIOIIHUEC Ha CI/ICTCMy). B ocnoBHOM MWIMHAPUYCCKUC HUCTCPHBI YCTAHABJIMBAIOTCA Ha 3 JaT4yuKa,
MPsIMOYTOJIbHBIE — HA 4 naT4uka. s cucTeM ¢ HecTaHJapTHOM reOMETpHUeil BO3SMOKHA YCTAHOBKA
10 12 natunkos. J{i1st TOUHOCTH CHCTEMBI HEOOXO0AUMO MAaKCUMAJIBHO YMEHBIIUTD BIMSHUE BHEIIHUX
(bakxTOpOB: cUCTEMa I0JKHA OMUPATHCS TOJIBKO HAa TEH30METPUUIECKHE TaTYMKH, UCIIOJIB30BaTh MST-
KHE€ COCAMHCHUSA IJId CUCTEMBI IIO0Ja4X U BRII'PY3KH MaTCpUaia.

Y3abl BCTPOIKHU 1aTYnKOB. 111 0o0ecnieueHus: MaKCUMalTbHOW TOYHOCTH BECOU3MEPHUTEIh-
HOU cHcTeMbl He00X0uMa MPaBUIIbHAS IIepeJada Harpy3Kd Ha TEH30METpUUecKre NaTiyuku. B cu-
CTeMax ¢ IPUMCHCHHUEM TCH3OMETPHUYCCKUX AATYNKOB USMEPACTCA TOJIBKO BepTHKaJILHLIfI BCKTOP
CHIJIBI nouaBaeMoﬁ Harpy3kKu. OcranpHbie BCEKTOPHBI CUJIbI HE YUUTBIBAOTCA, TaK KaK 9TU CUJIbI BJIWA-
10T Ha YyBCTBUTEJILHOCTb CUCTEMBL. TakuMm 0O6pa3oM, OCHOBHOE NpeIHa3HAYEHUE Y3JI0B BCTPOHKHU —
MCKIIIOYEHHE WM YMEHBIICHUE CHJI, BIUSIOIUX Ha YyBCTBUTEIILHOCTh M IIPABMIIbHAS U TOUHAS T1€-
penaya OCHOBHOTO BEKTOpa CHJIBI Ha TeH304aTYMK. Hapsity ¢ 3TuM, y3I51bl BCTPOWKH MTpeIHA3HAUYEHBI
JUTS 3aIIMTHI IaTYMNKA OT MEPErpy30K, YMEHBIICHHUS BIUSHUS BO3JICHCTBUSI BHOPAIIUH, YIAPHBIX CHIIL,
JUHAMHYECKUX Harpy30K H T.JI.

BecoBble TepMHHAIIBI, BECOBbIE KOHTPOJLJIEPBI — 3TO YCTPOWCTBA [T 00pabOTKH, Tiepe/ia-
Y U OTOOpaKEHUS pe3yIbTaTOB U3MEPEHHH.

BecoBblie TepMUHATBI Pa3INMYAIOTCS 10 CBOMM (YHKIIMOHAIBHBIM BO3MOXKHOCTSM. [IpocThie
MOJICJIHM BBITIOJHSIOT OCHOBHBIC 3aJIa4M: BBIBOJI pe3yjibTaTa Ha JUCIUICH, CYET IITYK, CYMMHUPOBaHHE,
COCTaBIIEHHE PEIENTYp, OTCIEKUBAHUE 3aJJAHHOTO Beca. BecoBbie TepMUHAIBI CIIOKHBIX MOJIENEH
BKJIFOUYAIOT KOMITBIOTEP ¢ OTKPBITOH apXUTEKTYPOMl B IPOMBIIIIICHHOM UCIIOJHEHUH. TepMUHAIIbI U
KOHTpOJIIephl UMeIoT 1dposbie (binary, RS232/RS422/RS485) u ananorossie (0-10B, 4-20MA)
BBIXOJIHBIC CUTHAJIBI JJIs1 TIOJKIFOUEHHUS K APYTUM IPOMBITIILIEHHBIM 3JIEKTPOHHBIM YCTPOHUCTBAM HITH
KOMIIBIOTEPY M MOTYT IE€pe/laBaTh HAKOIUICHHYIO MH(POPMAIIHIO B KOMIIBIOTEPHYIO CETh 1[eXa MU
MPEITPHUSITHUS.

B kagectBe TexHnueckux cpeacts asromarusanuu (TCA) paccmarpuBaeMoil BECOM3MEPH-
TEIHHOMN CHCTEMBI BbIOpaHa MpoAyKuus Gpupmsl « TeH30p-M» B CBSI3U C HAJTMUUEM Y HEE MTOJIHOTO
Habopa M MIUPOKOTO BLIOOPA HEOOXOJMMBIX YCTPOWCTB, a TAKXKE 110 MPUIHHE TEPPUTOPUATLHON OH-
30CTH U OTCYTCTBUS HU3JIEPKEK, CBA3aHHBIM C MIMIIOPTHBIMU TIOCTaBKaMH (OTE€YECTBEHHBIH POU3BO-
JUTED).



4.1

4.1.1 Cxembl ycmanoexku 0amuuKkos

TeHzoMeTpuyecKne JaTYUKHU

B 3aBucuMocTH OT KOHCTPYKLNH YCTaHABINBAEMbIX MM CYLIECTBYIOIUX B HAJTMYUH BECO-
HN3MEPHUTEIFHBIX Pe3epBYapOB M LIEXOBBIX MOMEIICHUH B IIEPBYIO 0OYepeIb HEOOXO0ANMO BEIOPATH
HaunboJee NOAXOIMIINN TUI TEH30METPUIECKUX AATYNKOB, & TAKIKE ONPEIEIUTh TPEOOBaHUSI K HUM
1o HanOoJbIIeMy (HOMUHATIBHOMY) Mpeaeny nu3MepeHus (B3BSIINBaHMS), TEMIIEPATypHOH U KOPPO-
3UHHON CTOMKOCTH. OCHOBHBIE THUITBI KOHCTPYKLIMH YCTAHOBKH OYHKEPOB U IIUCTEPH, & TAKKE COOT-
BETCTBYIOIME UM TpeOOBaHMS M 3aMEeUYaHUs MIPEACTaBICHBI B Ta0I. 1.

Tabm. 1. CxeMbI yCTaHOBKY TaTYHKOB

a) OJBECHOU OyHKep

b) onops! Ha cpeHEM YPOBHE

C) OIIOPHI Ha MOy

HaTunku JaTunku pactsokeHus Hatuuku cxatus cepuu M

cepuu C2
Cunonepena- | [Ipoymmusl  co chepude- | [Ipocreiimme (ITY) * [Ipocreiimme (I1Y)
fome ckuM noaimnmaukom (C2/11)

* Perynupyemsie (P) ¢ Bo3-
MOKHOCTBIO




lycTpoiicTBa
(Y3761 BCTPOIA-
K1)

* Perynmupyemsie (P) ¢ Bo3-
MOXHOCTBIO PETYJIIUPOBKH
O BBICOTE

+10MMm

PETYIUPOBKH TIO BEICOTE
+10MMm

* Perynupyemsie OMOpHEIC 3a-
knaanaeie neranu (PI1, PITH,
PIIA,

PITAH)

OOpaTuTh BHU-
MaHHe

[Tpu HEOOXOIUMOCTH TIpEy-
CMOTPETh aBAPUNHBIE YIIOPBI
7151 IpEIOTBpAIlleHUsI HECAHK-
IMOHUPOBAHHBIX TEepeMelIe-
HHUI €MKOCTH B aBapUHUHBIX
CUTYaIHIX

¢ IIpenycMOTpeTh AHTHOIIPOKU-
JIBIBAIOLLEE YCTPOICTBO OT BO3-
JIEHACTBHS BETPOBBIX HArPy30K

* Ha MODIOYHBIX U MUILEBBIX
MPENNPUATUAX C TTOJIaMH, UMe-
IOLIUMH HaKJIOH, PEKOMEHAYEeT-
Csl IPUMEHSATH PETYINPYEMbIE
OIIOpHBIE 3aKJIAHbIEC ACTAIN U
Y3JIbl BCTPOHKH U3 HEPKABEIO-
ey cranm

Tenzopatunku cepun M u C2H BBIIOTHSIOTCS U3 HEPHKABEIOIIEH CTAIN U UMEIOT CTEIICHb
3amuThl 000104K0i [P68 mo 'OCT 14254. [Ins npuMeHeHHs BO B3PHIBOOIIACHBIX YCIOBHSAX BO3-
MOJKHO CIEIHaIbHOE UCTIOHEHNE TaTYNKOB B cOOTBeTcTBHH ¢ TpeboBanusmu ['OCT P51330.0-99

(MDK

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

4.1.2 Konuuecmeo men300amuuKkos

KonndecTBO TeH301aTUMKOB OTIpEAEISIETCs 10 Kon4ecTBy omop. [Ipu aTom HEoOX011MO

HUMCTb B BUAY CJICAYIOLINC 00CTOSTEILCTBA:

® OnTuManbHOE KOJIHYSCTBO AAaTYHUKOB C TOYKHU 3PpCHUA METPOJIOTHUU — 3,

¢ Ecamu emxocth uMeeT 6 Wi § Omnop, BO3BMOXHO YCTAHOBUTH €€ Ha 3 wiH 4 JaTuMka 3a CUeT
JIOPA0OTKN KOHCTPYKIIUM (OOBSI3Ka OIOp JIOTIONTHWUTENLHBIMH CBSA3SIMHU (TpyOa, YTOJIOK,

IBEJUIEp).

MeTtouka no700pa HOMUHAIBHBIX HArPY30K JaTUYUKOB:

HIN=—2P,
N

)

rae HITW — nanGonpmmii npeaen u3MepeHuit nogoupaemoro aatanka, N — Koi-Bo omop, P — mMakcu-

MajbHas Harpy3ka Ha eMKOCTh (Bec OpyTTO).

[lony4yeHnnas BenmMuuHa OKpYTIIsieTcs B OOJBIIYIO CTOPOHY A0 Onmkaiimiero 3Hauenus HITU

JaT4YHuKa

4.1.3 Pexomenoyemole ecosvle npeodopazosamenu

C YKa3aHHBIMHA TUIIAMU JATYUKOB ITPOU3BOJUTEIIb PEKOMECHAYET HMCII0JIb30BaTh BECOBLIC

npeoOpazoBaTeny yKa3aHHbIE B Ta0I. 2.



Tabm. 2. PGKOMCH,HYCMLIC MMPOU3BOAUTCIIEM BECCOBBIC r[peo6pa30BaTeJm

TB-014 TB-003/05H TB-011 TBH-003/05/1 TBH-024
" n P42 Hepx. crans, Hepx. crans, P65 P65
CIIOJIHEHHUE JIACTUK, P65 P65
RS-
Cas3p ¢ [IK RS-232/485 RS-232/485 - RS-232
232/485/USB
Jozatop - - + + +
B3preiBozaiien
Hckpozamiexn
HOE - - - « 1B
HbIC LIEMU
HUCIIOJIHCHHUEC

*— UCKpo3auwiuuieHHovle dJIeKmpudecKue yenu NOOKIIOUEHUS MEeH300AMYUKO8

4.1.4 Jamyuku cepuu C2H

Kak orMeuanocs Beliie, Py UCIIOIB30BAHUH MTOIBECHON KOHCTPYKIIMHU LIMCTEPHBI (KOH-
CTpyKIus a) B Tabi. 1) nucnonp3ytoTcs natanku pactsoxeHus cepun C2H. [lanee nmpuBeaeHs! ux oc-
HOBHBIE TEXHUYECKHE XaPAKTEPUCTHKH.

Omnucanue: S-o0pa3Hble TeH301aTYMKK Ha Harpy3ky ot 200 mo 2000kr u3 HepkaBeroIIeh
cranu. CtenieHp 3auThl 000104K0i [P68.

O6aacTu npuMeHeHusi: OyHKEpHBIE BECHI, 103aTOPHI, B3BEIINBAHNE EMKOCTEH 1 0a-
koB. CooTBercTBHe ctangapTam ['OCT 30129, MO3M P60. OcoGennocTn:

JlaT4MKH M3TOTOBIICHBI U3 KOMIUICKTYIOIIUX U MAaTEPUAJIOB JIYUIIIUX MUPOBBIX MTPOU3BOINATE-
nen

I'epmeTnsanus TepMO-U TEH30UYBCTBUTEJIBHONW CXEM IIPOU3BOJUTCSA KPBILIKON U3 HEpXKaBe-
IOIIlEN CTaJIu

Kpennenne 3ainTHON KPBIIIKUK YIPYTOMY 3JIEMEHTY OCYLIECTBIISIETCSI C MOMOILBIO J1a3ep-

HOH CBapKu

® Ka)K,HBIﬁ AATYUK MPOXOAUT MPOBECPKYHA I’€PMETUIHOCTD I'CJIMEBBIM TCUYCHUCKATCIIEM

® HpI/I HOPMHUPOBAHUU IMAPAMETPOB AAaTUUKA U UCIIBITAHUAX UCHOJB3YIHOTCA YHUKAJIBHBIC METO-

JIKH
* MHorocTyneH4aras cucteMa KOHTPOJISl Ka4eCTBa TeH30JaTYUKOB
* TapanTtuiineii cpok 4 roga

Tabmn. 3. TexHnueckue xapakTepuUCTUKHU faT4uKoB cepun C2H

[TapameTpsl qaT4rKa Ennnnner usmepenns

3HaueHUs napamMeTpoB

Haubonwsmmit npenen m3mepenus (HITH) KT 200, 500, 1000, 2000
Knace Tounoctu mo 'OCT30129 (MO3M P60) C1 C3
Urco moBepOYHBIX HHTEPBAJIOB 1000 3000
MUHUMATEHBIN TTOBEPOYHBIN HHTEPBAI HITM / 5000 | HITK / 10000




Pabounii koappunment nepenaun (PKII) MB/B 240,010 2 40,002
Havanensnii koagdunuent nepemaun (HKIT) % ot PKII <3 <3
KoMOuHMpOBaHHAS IOTPEIIHOCTh % ot PKII <=+0,040 <40,020
[onzyuects (30 MuH.) % ot PKII <=+0,049 <40,025
Nzmenenue HKII ot remmnepatypsr % ot PKII/°C <40,0028 <+0,0014
Uzmenenne PKII ot TemmiepaTypbl % ot PKII/°C < 40,0022 <=0,0011
HawnGosnpIiee HanpspkeHNE TUTaHUS TOCTOSHHOTO B 12
TOKa
ComnpoTHBIIEHHE BXOIHOE OM 1100 +£20
1000 £2

ConpoTHBieHNE BEIXOAHOE Om >5
ComnpoTUBIICHHE U30JISIUN I'Om -10... +40

-30... +50
Junana3oH TepMOKOMITEHCAIIUN °C
PaGouwnit mnanazon Temmeparyp °C
Junarma3oH TemMiieparyp XpaHeHHs °C -40... +50
Crenens 3amutel 1Mo 'OCT 14254 IP68
HonyctumMast meperpy3ka B TeueHue He Oonee 1 gaca % ot HITU 25
Paspymaroras Harpy3ska % ot HITN 300

MaTepHan JaT4yuKa

HepncaBeIomaﬂ CTallb

CraHaapTHasi KOMILJIEKTAIUSA:

* Hcnonnenne cornmacio MO3M P60: 3000 moBepOYHBIX HHTEPBAJIOB

*  YeThIpeXIPOBOIHAS CXEMa MO KITIOUCHHS
*  DKpaH He COENHEH C KOPITYCOM
* Jlnuna kabemns 3m

Onnuun:

* PaGouuii quanason temneparyp: -50... +50°C
* Hcnonnaenne cormacao MO3M P60: 1000 moBepoYHBIX HHTEPBAJIOB

* Jlnwna kabemns ot 2 1o 100m
* IllectunpoBoaHas cXxeMa MOAKIOYCHUS

* Brixonnoe conporusnenue ot 100 7o 10000m

* Hampsoxenue nutanus ot 2 10 36B

* B3pbIBO3aluIleHHOE HCHIOJIHEHHE B cooTBeTcTBUH ¢ TpeboBanusmu [[OCT P51330.0-99
(MDK 60079-0-98), TOCT P51330.10-99 (MBK 60079-11-99)




Puc. 3. Buemnwuii Bug natunkos cepun C2H

Tab:x. 4. Macco-rabaputHble mapaMeTpsl AaT4nkoB cepun C2H

HIIN, xr L, H,mvm | D, Mm Macca maTumnka, Kr JlnmnHa kabens, M
MM
200 17 74 78
0,9
500
3
1000 94 90 96
1,4
2000 96 94 98
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4.1.5 famyuku cepuu M

ITpu ycTaHOBKE IUCTEPH € TIOMOIIBIO OMOP Ha CPEHEM YPOBHE MIIH Ha MOy (KOHCTPYKITHH
a) Wiy b) B Ta0JI. 1) HCIIONIB3YIOTCS TaTYMKK cxxaThst cepun M. [lasiee mpuBeCHBI X OCHOBHBIC TEX-
HUYECKUE XapaKTePUCTHKH.

Onucanue: TeH301aTUNKY CoKATHSI MEMOPAaHHOTO THTIA U3 HeprkaBerel cranmu. Jnamna-
30H Harpy30k ot 500 g0 5000kr. Ctenens 3amuThl 00004koii IP68 ObaacTh IpUMeHEeHHUsI:
B3BemmBanue eMkocTel 1 6akoB

CooTtBercTBHE
cranaapram: [OCT
30129, MO3M P60

Oco0eHHOCTH:
* JlaTumku W3TOTOBJIEHEI W3 KOMIUTEKTYIOIIIX u MaTepraoB
J'Iy‘-IHH/IX MI/IpOBLIX HpOHSBOI[HTeJIeﬁ

¢ T'epmeruszanusi AaT4YMKa NPOU3BOAUTCS KPBIIIKOM U3 HEPKABEIOLIEH CTalld, IPUKPEILIEHHON
K YIIPYTOMY JIEMEHTY C [IOMOIIBIO JIA3EPHON CBAPKU

¢ Kaxnplil 1aTYuK NPOXOAUT MPOBEPKY HA TEPMETUYHOCTD I'€JIMEBBIM TEUEHCKATEIEM

* TeH301aTYMKU IPOXOJAT UCIBITAHUS Ha 3TAJOHHBIX CWJIO33JAIOIIUX MAIIMHAX IPOU3BOJ-
ctBa «Ten3o-M». MalnHsl Nponuiv NEPBUYHYIO TOBEPKY U BKJItOUEHBI B ['ocpeectp

* TloTpeOuTento TeH30JaTYMKH TTOCTABIISIFOTCS, TOAOOPAHHBIMU IO TPYIIAM JJisi COBMECTHOTO
HCIIOJIb30BaHUS B Becax

¢ TapanrtuiiHblii cpok 4 roga

Tabn. 5. TexHnyeckue XapakKTePUCTUKH JATYUKOB cepruu M

[MapameTpsl 1aTYrKa Enunniet n3mepenns 3HauCHHUS MapaMeTPOB
HanGonwimii npegen uzmepenus (HITN) T 0,5;1,0; 2,0; 3,0; 5,0
Kitacc Tounoctu mo 'OCT30129 (MO3M P60) Cl C3
Unciio moBepoOYHBIX HHTEPBAIOB 1000 3000

IMUHUMAaIBHBIN TOBEPOYHBIA HHTEPBAI

HIIN / 5000 | HIIN / 10000

IPabounit ko3 punment nepenaun (PKII) MB/B 2 +0,010 2 +£0,002




Hauanbnbiii ko3 dunuent nepexayun (HKIT) % ot PKII <3 <3
KoMOHHMpPOBaHHAS ITOTPEITHOCTh % ot PKII <40,040 <=+0,020
[Mon3yuecth (30 MUH.) % ot PKII <40,049 <=+0,025
N3menenue HKII ot Temnepatypsl % ot PKII/°C <+0,0028 <40,0014
N3menenue PKII ot Temneparypsl % ot PKII/°C <+0,0022 <40,0011
HanOosnp1ee HanpsyKeHUE MUTAHUS TIOCTOSIHHOTO TOKA B 12

ComnpoTHBIeHHE BXOAHOE Om 750 £15

700 1

ConpoTHBieHNE BEIXOAHOE Om >3

ConpoTuBiIeHNE U30IALUH I'Om :;8 igg

Junana3oH TepMOKOMIIEHCALIUU °C

PaGouwnit mnanazon Temmeparyp °C

Juamna3oH Temrneparyp XpaHeHHs °C -40... +50

Crenens 3amutel 1Mo 'OCT 14254 IP68

HomycTnmas neperpyska B TeueHue He Gonee 1 gaca % or HITU 25

Paspymaromas Harpyska % ot HIIN 300

Marepuan ngaTumka

Hepxageromas craib

CraHaapTHasi KOMILIEKTAIUS:

¢ MHcnonnenue cormacHo MO3M P60: 3000 moBepoYHBIX HHTEPBAIIOB

* Jlnuna kabenst 3m
*  YeThIpeXITPOBOIHAS CXEMa MOAKITFOUCHUS

* Dkpan Kabelst He COSAMHEH ¢ KOPITyCOM TEH30/1aTunKa

Onnuun:

* PaGouwmii nuana3on temmeparyp: -50... +50°C

¢ MHcnonnenue cormacHo MO3M P60: 1000 noBepoYHBIX HHTEPBAIOB

* Jlnuua ka6ens: ot 2 1o 100m

* [lecTunpoBoaHas cxema MoIKIIOYCHHS

* Brxomnoe conpotusierne oT 100 mo 10000m
* Hanpsxenue nutanus ot 2 10 36B

* BspbIBo3amMIeHHOE HCTONHEHHEe B cooTBeTcTBHM ¢ TpeboBanmsimu ['OCT P51330.0-99

(MDK

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




Puc. 4. Buemnawuii Bua qaTaukoB cepuu M

Tabxa. 6. Macco-rabapuTHbIe TapaMeTphl JaTINKOB cepuu M.

R,
HIIN, T H, mm M Macca maTumnka, Kr JlnmnHa kabens, M
0,5 39 30
15 3
1 42 50
2
3 43
5 44
= . 97 .22
__025; Cbepa R ®78
__T |
e 3 ote. M5x10
\\.// N \
! | HB }
386 _} vos
Aa
4.2 ¥Y31b1 BCTPOHKHU JaTUYMKOB (CUJI0NIEpealolIie YCTPOHCTBA)

B 3aBHCHMOCTH OT UCITI0JIB3YEMON KOHCTPYKLIMHM LIUCTEPHBI K COOTBETCTBYIOLLEH CXEMBbI
YCTaHOBKH JaTYMKOB (Tab. 1) ciemyer UCIoib30BaTh COOTBETCTBYIOIIME y3JIbl BCTPOUKH (CHIIONE-
penaroime yCTpoucTBa) A5l MOHTHPOBAHUS TaTYMKOB BO B3BELIMBATEIbHYIO KOHCTPYKIHIO.




4.1.1 V3nur 6cmpoiiku 01a oamuukoe C2H

s natuukoB cepunt C2H (myHKT 2.1.4) U, COOTBETCTBEHHO, CXEMbI YCTaHOBKH a) (Tadi. 1)
MIPOU3BOAUTEICM PEKOMEHIOBAHO MCIIOJIb30BATh CIIIONEPEIAIOIINE YCTPOMCTBA AJIs JATYHKOB pac-
TsoxeHus-cxatus C2/1113, nmeroniue cienyroiue TeXHUUYECKAS XapaKTePUCTHKH.

Onucanme: Y3en BCTpOﬁKH Cco C(bepI/I‘leCKI/IM IMOJIIMUITHUKOM. HpCI[OTBpaHIaCT MOSBJICHHEC
OOKOBBIX CHJ U IOBBIIIAET TOYHOCTE H3MepeHHﬁ. MaTCpI/Ia.]I — OIIMHKOBAaHHasA CTaJlb

3

-

Puc. 5. Buemnmii Buz y3na serpoiiku C2/1113
Tabmn. 7. abapuTHble pazmepsl y310B BeTpoiiku C2/1113.

Tun gar- | HIINW, | H, mm| HI1, H2, H3, h, d, B, Bl, | M, MM
0O003HaueHue
quKa T MM MM MM MM MM MM MM
0,2;
05 240 | 74 | 180 | 77
C2/1113-2 C2H 1 56 T 90 105 o2 56 | 20 | 12 16 | Mil6
2 260 | 94 | 200 | 96
C2/1113-7 3;57| 374 | 120 | 294 | 120 | 80 | 25 16 20 | M24
C2/1113-10 C2 10
3908 | 140 | 308 | 140 | 8 | 35 | 21 26 | M30x2
C2/1113-20* 20




* — CTaJb IOBBIIIEHHON TBEPOCTH

4.1.2 Y3ne1 ecmpoiiku ons oamuukog cepuu M

s natuukoB cepur M (myHKT 2.1.5) U, COOTBETCTBEHHO, CXEM YCTaHOBKH a) H b) (Tabm. 1)
MPOU3BOAUTENIEM PEKOMEHI0BAHO HCIIOIb30BaTh CUIIONEPEAlOIINe YCTPONUCTBA AJIsl YCTAHOBKH €M-
KOCTH Ha gaTt4uku. [Ipy 3ToM BO3MOKHA yCTaHOBKA Ha TpocTeie onopsl (MS0/ITY, M65/1TY,
M70K/ITY, M100/11Y), perynmupyemsie onopsl (M50/ P, P1, PK, P2, PK1, M65/ P, P1, PK, P2, PK1,
M70K/ P, P1, PK, P2, PK1, M100/P2) u perynupyemsie 3aknaanbie netanu (PI1, PITH, PIIA,
PITIAH). [lanee mpencTaBieHbl TEXHUUECKHE XapAKTEPUCTHKH MEPEUHUCICHHBIX Y3JI0B BCTPOUKH.

4.1.2.1 Ilpocmeiiuue onopvr (M50/I1Y, M65/11Y, M70K/11Y,
MI100/11Y)

CHnonepe/:[aIOLuee YCTPOﬁCTBO npOCTeﬁmee JJIs1 YCTaHOBKHU €MKOCTH HAa JATYHKH. Couera-
HHUEC Q)naHua 13 MSATKOU CTAIM U 3aKAJICHHOT'O BKJIaJIbIIIIAa MMO3BOJIAICT NPOBECTU KAYCCTBCHHYIO YCTa-
HOBKY C MUHUMAJIbHBIMU 3aTpaTaMu. HpI/IMEHHeTCH IIPpY HAJIMYMU OCHOBAHUA U OIIOPBI, HAXOAAIIUX -
CiaB FOpHSOHTaJIBHOfI IIJIOCKOCTH. MaTepHan — KOHCTPYKIIMOHHAaA WJIM HEpPIKaBCrollas CTajb.




Puc. 6. Buemnuii Buj npocreifmieit ornopsl

Tab:. 8. 'abapuTHbIC pa3Mepsl IPOCTEHIINX OIOP.

Tun gat- D, D1, H, H1,
Marepua

YuKa MM MM MM MM

M50 KOHCTPYKIIMOHHAS CTaJb 98 50 78

M65 KOHCTPYKIIMOHHAS CTaJb 65 93

M70K KOHCTPYKIHOHHASI CTaJTh 116 | 116 75 103

M100 KOHCTPYKLMOHHAs / HEP)KaBEIOILas CTaJlb 156 | 156 | 100 | 140

—

?D

o

H1

?D1




4.1.2.2 Pezynupyemsie onopwt (M50/ P, P1, PK, P2, PK1, M65/ P, P1, PK, P2, PK1, M70K/
P, P1, PK, P2, PK1, M100/P2)

Onucanue: Cunonepenaromiee yCTPOUCTBO «peryiupyemMas ornopay Jijisl yCTaHOBKH €MKOCTH
Ha JaTduku. B couetanuu ¢ perynupyemoii 3akiaHoi netansio PIT/PITH/PTIA/PITAH no3Bosnsitor
MIPOU3BOIUTH YCTAHOBKY €MKOCTH HA JTATYUKU B CIIOKHBIX YCIOBHUAX — NP HAKJIOHHOM (yHIaMEHTe
U OIIOpax pa3HOU BBICOTHI.

P: Inametp pe3pOb! BTynmkn M48. MaTepuail — KOHCTPYKITHOHHAS CTaJIb.

P1, PK: Inametp pe3nObl BTyIKH 0T M20 10 M48. MaTepuan — HepkaBeromas 1 KOHCTPYK-
LIMOHHAs cTajb. KOMITIEKTyeTCs 3alIUTHBIM KOXKYXOM.

P2: Tnametp pe3pObl BTynku — M56x3. MaTepuai — KOHCTPYKLMOHHASI CTallb.

PK1: IIpumensieTcst mpu HaNW4Iuu pe3b00BOro 0TBEPCTHs B onope Oaka. Marepuan — Hepxka-
BeroIas craiab. KOMIUIEKTyeTC s 3alUTHBIM KOKYXOM.

Puc. 7. BHemHuit Bua peryaupyeMon ormopsl

Ta0u. 8. [abapuTHBIC pa3Mepbl PEryIHMpyEeMbIX OIOp.

O6oznavenue | Tun garunka Marepuan H, mm D, | DI, M,




MM | MM MM
MS50/P M50 98
M65/P M65 KOHCTPYKIHOHHAS CTajIb 170... 190 135 M48
116
M70K/P M70K
- »D .
—1" M -
J
1 : / /
) !
7 | 3
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\
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\ ‘1 J
i
@D1
Tabmn. 9. [abapuTHBIE pa3Mepsl perynpyeMbIxX
orop.
O6o3naue- | Tun matum- M, mMm D, mm D1, H, mMm
Marepuain
HUE Ka MM
M50/P1 M50 98
M65/P1 M65 KOHCTpyKItmonHasi| M20, M24, M30, M36,
cTanb M42, M48 116
M70K/P1 M70K
150 190...22 0
M50/PK M50 98
MGS/PK NG5 Hepxkasewomas | M20, M24, M30, M36,
CTaJlb M42, M48 116
M70K/PK M70K
O6o3unaue- | Tum garam- A, Mmm B, H, mMm D1, mm M,
Marepuain
HUE Ka MM MM
MS50/P2 M50 HE 98
MG65, KOHCTiﬁ‘;ﬁZOHHa" 200 menee | 210..260 M56x3
M65/P2 M70K- 15 116




10T
M70K/P2 M71051§ oT HE MeHee
400 25
M100/P2 M100 156
O6o3naue- | Tum gatuun- M, MM D,mMm |D1, Mm H,
Marepuan
HH € Ka MM
M50/PK1 M50 98
M65/PK1 M65 Hepxkaseomas | M20, M24, M27, M30, 150 180...22
CTajib M42, M48* 116 0
M70K/PK1 M70K
* — 8O3MOIHCHOCHb U320MOBAEHUS C Pe3bDOoLl NOO 3aKa3
®D M - @D o
— M - - M -
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i B NEEN N/
| N N, 9 /
1. h Eo R j x//
Bl Tr; i \
‘ -
| T (Ll
T /_'_ N =
i) s I -
L ﬂJ | i |
w m g m ;
b BN - e e v ] IHH}J
o @D1 | #D1
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M50/P1, M50/PK...

M50/P2, M65/P2...

M50/PK1, M65/PK1...

4.1.2.3 Pezynupyemas 3axnaounasn oemans (PII, PITH, PIIA, PIIAH)

Onucanue: Perynupyemast ornopHast 3akjiaiHasi JeTajb ¢ YIOpaMy U IBO3ISIMH (aHKepamu)
JUISl yCTAaHOBKHM €MKOCTH Ha aTYMKU. [103BOJISIET TPON3BOANTH YCTAHOBKY €MKOCTH Ha JATUYUKH MIPU
HaKJIOHHOM (pyHJIaMeHTe. MoKeT MPUMEHSThCS COBMECTHO ¢ perysmpyemoii onopoii PK/P1/P2/PK1.




X

Puc. 8. BHemHuit Bui perynupyemMon 3aKkjiafHOH OMopsI

Tab:. 10. 'abaputHbIe pa3Mephl peryIupyeMOi 3aKIaHON JeTanu.

Tun A, | Al | B, B1, B2,| D1,
Ob6o3HaueHne Marepuan
JdaTyuKa MM MM | MM MM MM MM
M50 KOHCTPYKITUOHHAS 98
PII, PITA cTallh
M65, 116
M70K
250 | 200 | 20 | "€ “;ZHee 100
M50 98
PIIH. PIIAH HEpIKaBerouas
’ M65, cTalb 116
M70K
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4.3 BecousmepurenbHbliii npeodpa3oBartens TB-003/05H

B cooTBeTcTBHM C peKOMEHIAIMAMH MPOU3BOANTENS (Ta0. 2) IUTs MPEACTABICHHBIX BBILIC
TeH30MeTpuieckux AatunkoB cepun C2H mmu M (myHkTsl 2.1.4 u 2.1.5) BeIOpaH BecoBoii peodpa-
3oBarenb TB-003/05H, nmerommii qocTaTovyHbIi Habopa nudpoBhIX HHTEP(HEHCOB Mepenayn JaHHBIX
(USB u RS232/485), uTo o0ecniednBaeT MpOCTOTY MHTETPAIIUN CHCTEMBI YIIPABICHUS U KOHTPOJIS
BECOU3MEPUTENHHOro 006opynosanus. Hirke npencTaBieHbl TEXHUYECKUE XapaKTEPHUCTUKHU peodpa-
30BaTelIsl.

Onucanue: [{ns ucronp3oBanus B mi1aT(OPMEHHBIX Becax. 3aMeHa OMYJISIPHON MOIenn
TB-003/05/1 I1. Kopmyc npeobpaszosatens TB-003/05H Breimosnnen n3 Hepxkasetorelt cranu. Cre-
neHpb 3amuThl 000104Koi [P65 mo 'OCT 14254, a Takke MUPOKHIA AUaNa30H pabouux TeMIepaTyp
(ot -30 10 +40°C) MO3BOJSAIOT UCIIOJIH30BAThH MPEOOPA30BATEIH B CHIPHIX U HEOTAITUBAEMEBIX ITOME-
meHusix. Jng nepenaun pesynsraroB B3BemnBanus Ha PC npen- ycmotpens! uarepgeiicst USB n
RS-232/RS-485.

Hutepdeiicur: USB u RS232/485. Oco-
OeHHOCTH:

*  Bo03MOXXHO W3rOTOBJICHHE MTPe0Opa3oBaTeNs ¢ MOYJIEM aHATIOrOBOIO BBIXO/1a

* Kopmyc u3 Hepkasetotieit cranu, [P65, -30... +400C

* VnoOHOi paboTy ¢ mpeoOpaszoBaTeyieM JieaeT KiaBhaTypa € XOPOUIMMH TaKTHJIbHBIMU
CBOMCTBaMH U 3BYKOBBIM IMOATBEPKIACHUEM HAXKATHA.

* KnaBuarypa co 3ByKOBBIM MOJTBEPKICHUEM HaXKaTUS

* Beicora cumBoiioB 40 MM, perynupyemas spKOCTb TOJCBETKU



Puc.9. Bueninuii Buj BeconsMepurelbHOro npeodpasosarens TB-003/05H

Tabn. 11. Texuuueckue XapakKTEPUCTUKU BECOM3MEPHUTEIbHOTO Tipeodpasopareis TB-003/05H.

ITapametp 3HadyeHue
HenuneitnocTs He 6onee, % 0
WNununupyemas pasperniatomias criocoonocts Ha 1 MB/B, He xyxe 60 000
Temmepatypnsblii koadduirenT Hadana mkansl (Hys), ppm/°C, He Xyxe 2
Temmnepatypubiii ko3 duument konna mxansl (HIIB), ppm/°C, He xyxe 2
Jlnamna3oH BXOJHOT'O aHAJIOTOBOTO CUTHaja, MB/B -3... 13
MuHuManbHbIA BXOJHON CUTHAI Ha OJIHO ITIOBEPOYHOE JieTieHrne, MKB 1
Tun nepBUYHOTO TipeoOpazoBaTes TEH30PE3UCTOPHBIN
[MuTanne nepBuYHOTO MpeoOpazoBaTes 5B, 3HaKoIepeMeHHOE
Tun nMHUM CBSA3U C IEPBUYHBIM IIpeoOpa3zoBaTeineM HlectunpoBoanas
MakcumMaibHas IJIMHA CBSI3H C IIEPBUYHBIM ITpeoOpa3oBaTeneM, M 50
MuHUMaJIbHOE BXOJIHOE CONPOTUBJICHHE TeH301aTurKa, OM 50
Pa3mep nzo0paxeHns: OJJHOTO CUMBOJIA, MM 30x 40
Tun uaaukaTopa CBETOIVOIHBIHN
KonngecTBo pa3psg0B MHAMKALIMY Beca 5
Hanpsoxenue nutanus, B nBoiiHoe 220/10-30
[ToTpebnsemas MomHocTh, BA, He Ooee 10
Pabouuii nuanason temmepatyp, °C -30... +40
CreneHp 3aIIUTBl 000JI0UKOM IP65
I'aGapuTHBIE pa3mMepsbl, MM 245x 175X 67
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Puc. 10. 'eomeTpuyeckue pazmepsl BecOn3MepuTenbHOro npeodpazosatens TB-003/05H

5. Monesib 00beKTa ynpaBjieHUs!
OObekTaMu yIIpaBJIeHUS] aBTOMAaTHIECKON CHCTEMBI SBISIOTCS OyHKepHBIe Bechl A U B. Ilpu

3aII0JHEHNH B3BEILMBAEMbIM IIPOILYKTOM BECOBOM OyHKEP OMMCHIBACTCSI HHTEIPUPYIOLIUM 3BEHOM
0e3 3ama3apIBaHMs, a [IPU CIMBE CAMOTEKOM BECOBOW OYHKEp MOAEIMPYETCS allepHOANIECKUM 3Be-
HOM TIepBOro Topsiaka. ['paguku nepexoaHbIX MPOIECCOB, MPOTEKAIOIINX B BECOBOM OYHKEpE MpH

€ro 3aIroJIHeHUN W OTIOPOKHEHNH, N300paxkeHbl Ha puc. 11: yuacTok 1- HanoiHeHne OyHKepa, y4a-
CTOK 2 — BeC (KOJMYECTBO) Maciia B OyHKepe He MEHSAETCS, Y9aCTOK 3 — CIIMB (CaMOTEKOM) U3 OyHKe-

pa.

\ 4

Puc.11. Ilepexoanble mponeccsl B BECOBOM OyHKepe

Takum 00pa3oM, H3MEHEHHE KOJIMYeCTBa Macia B OyHkepe M(t) omuckiBaeTCs CIeayomum

BBIPAKECHUEM:
K, tot
mt()="0 m;, ttilt

Umi Ce—t T/t #

rie t, — BpeMs 3anoiHeHns OyHKepa 10 Hy)KHOTo 00bemMa My, t. — MOMEHT BPEMEHH, COOTBETCTBYIO-
M Havyany cimBa; K — Ko uImeHT, onpeienseMblii TapaMeTpaMy Hacoca, a 3HaYeHue 1 3aBUCUT



OT KOHCTPYKITUH OyHKepOB. [10 MpuBEICHHOMY BBIPRXKEHUIO COCTABIISACTCS MPOrpaMMHasi MOACITh
00BeKTa yIIpaBICHUS.

YnpagieHue nporeccaMy HaNOJHSHHS U CJIMBA OCYIIECTBISICTCS MoJaueli KOMaH]T «3a-
MyCK/OTKITIOYCHHUE» HACOCA U «OTKPBITHE/3aKPBITHE)» KiTamaHoB. KitanaHbel MOXHO YCIIOBHO pa3Jie-
JUTH Ha JIBE TPYNIBI: OTBEYAIOIINE 32 TIOCTYIICHHE Maciia u3/B OyHkeps! (1—4) u onpenensiornire
HampaBJieHHe cirBa Macia (5, 6). B mporecce paboThI mporpaMMBbl aHAITM3UPYETCS COCTOSIHUE BCEX 6
KJIAIIaHOB U B CITyyae OOHAPYKEHUS OJTHOTO M3 3alPEIICHHBIX COCTOSIHUN TeHEPUPYETCsl COOOIICHHE
B OTUETE TPEBOT' M MTPUOCTAHABINBAaeTCs padoTa mporpammbl. Hinke npuBeeHa Tabauia 3amnperieH-
HBIX COCTOSTHHH KiTarmanoB 1 — 6 («0» — KJ1aImaH 3aKphIT, «1» — KianaH OTKPHIT, «*» — T1000€ COCTOsI-
HUE)

Ta6u. 12. 3anpemnieHAple COCTOSHUS KIIAlTaHOB

Nl 1 [ 2 [ 3 1T 4 ] 5 | s
q)****oo
b

I

S****ll
5

Sl 1 [ 1 | 1 | 1 | * | =
11****
1*1***
*1*1**
**11**

KpOMe TOT'O 33Hpel]_[eHHBIM ABJIACTCA 3aKpBITOG COCTOAHUEC BXOAHOI'O KJIallaHa BECOB A NN
b mpu 3anycke ofHOro M3 HUX. HY)KHO OTMETHTb, 4TO IOCKOJIbKY OOBEKT YIPABICHHUS HE SBISIETCS
peanbHBIM U MOJICTIMPOBAHKE aBAPUIHOM cUTyaluy (HeBepHAas peakiys KianaHa Ha KOMaH/y «OT-
KPBITHE/3aKPBITUEY ) HE MPEYCMOTPEHO, TO BOSHUKHOBEHHE 3aIPEIICHHBIX KOMOUHAIINIT BO3MOMXKHO
TOJIKO B PYYHOM PEKHUME YIIPABJICHUS pa0OTOM KJIAlIaHOB, B CJIydae aBTOMATHUECKOTO YIPaBICHMSI
Takue KOMOMHAIIUN UCKIIFOYArOTCS.

6. Onucanue npoexkta B SCADA cu-
creMe 6.1. Dkpan

APM oneparopa secoBoit B SCADA-cucreme Trace Mode nipesicTaBiisier coOOH OJMH 3KpaH,
BKJIFOYAIOIINNA AJIEMEHTHI MHIMKALMN U YIPABICHUS MTPOIIECCOM JI03UPOBKH. DKpPaH CO3JIAETCS MPH
MOMOIIH CpecTB rpaduueckoro uaTepdeiica Trace Mode; ero o0muii BuA peacTaBiieH Ha puc. 12.
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Puc. 12. O6mmuit Buxa sxpana APM omeparopa BecoBoit

Ha skpane n3o0paxensl Hacoc, OyHKepsl A u B, kianansl 1 — 6 1 coeAMHUTEIbHbBIE KaHAIIBI
MeXIy HUMH. [ rpaduyeckoii IMUTAaLUH IPOTEKAHUS IPOLIECCOB UCIIOIb3YIOTCSI JUHAMUUECKHUE
aneMeHTsl: Jlopokka, YpoBeHb 3anonHeHus 1 CocTosiHue KinanaHa. JJopoxKa UMUTHPYET JBIKCHHUE
Maciia 1o KaHairy, YpOBEHb 3al0JIHEHHS PEACTaBIIsICTCS U3MEHEHHUEM YPOBHS 3JIMBKHU TPSIMO-
yronpHuKa, COCTOSIHUE KIlaaHa HACHTUPHUINPYETCS IIBETOM T'eOMETPUIeCcKOr (GUTYphI (KpacHBIH —
3aKpBITOE, 3€JIEHBII — OTKPBITOE).

B xagecTBe 371eMEHTOB yIpaBIeHUS UCTIONB3YIOTC KHOMKU: «Ilyck A» u «llyck By — mis
3aIrycKa COOTBETCTBYIOMIMX BecOB, «<—-MCC» u «PO—>» — 114 3aaHusl HalipaBieHHs CIUBa, «3aza-
HHUE Macchl» — ISl 3a/1aHKsI yCTaBKMU 110 Macce Macia. st nHpopMHUpOBaHHs OllepaTopa o TeKyILeM
KOJIMYECTBE Maciya B OyHKepe UCIIOJIb3YIOTCA 3JIEMEHTHI THIA «{HHAMUYECKUH TEKCT».

DKpaH coAepKUT deThipe cios: «Cioit_ocHOBHOMY, «Cioi_TpeHny, «Cnoit OT» u
«Crnoii_pyuHoii». [Ipu 3ammycke mporpaMmbl BHJIEH TOJIBKO OCHOBHOM CIIOH, €ro coAep>kKUMoe TOKa-
3aHO Ha pHc. 3. st oToOpaxkeHns1 OCTaIbHBIX 3JIEMEHTOB HCIIOIb3YIOTCS COOTBETCTBYIOIINE KHOII-
ku: «Tpens (mokazats)», «OTueT TpeBor (1mokas3arb)» 1 «Py4Hoit pexm». CIou comepkar cOOTBeT-
CTBEHHO TPEH]I 3ar0IHeHUs OyHKEpOB, 35ieMeHT «Ctpoka OT» ¢ coobienusmu otdera Tpesor (OT)
Y DJIEMEHTHI py4dHoro ympasienus. Ha puc. 13, 14 npuBeeHb! SKpaHbl ¢ BUTAMBIMH JTOMOJHUATEIh-
HBIMH CJIOSIMU.



181540 181630 1817

TpeHa

/quT Tpesor

Puc. 13. OcHOBHOI 3KpaH ¢ 0TOOpaxaeMbIM TPEHIOM M OTYETOM TPEBOT

nepeKmoaneneﬁ
KN1anaHoOB

Puc. 14. OcHOBHO# 3KpaH npu padoTe B pyYHOM PEIKUME

B py4HOM pexxkumMe onepaTop MOKET CAMOCTOSITENIbHO MEHSITh COCTOSIHUE KIIAMIAHOB C MIOMO-
11O TIaHEJIU MepeKTIoYaTene.

I[JISI CBsA3HU C HpOI’paMMOfI MOZACIIUPOBAHUS 3a1a0TCA APr'yYMCHTBI DKpaHa. Hx anI/I6YTI>I n
CBA3b C I‘pa(bI/I‘ICCKI/IMI/I QJICMCHTAMU 3KpaHa MMOKAa3aHbI B Ta6JH/II_IC 13.



Tabn. 13. AprymMeHTsI 3KkpaHa

Hazpanne Tun Tun CBs13b ¢ Tpadudeckum uHTEpdEHcOM
JAHHBIX
3amanne obbema In/Out | real [IpuaNMaeT 3HaUYeHNE TPU HAKATHH HA KHOTIKY «3a/IaHue
MAacchbI»
Texymuii_Bec A In/Out | real 3HaueHue aprymMeHTa orobpaxkaercs B 010ke «/JnHammaeckuit
— TEKCT», BBIBOAUTCS HA TpeHN. V3MeHsieTcsl IporpaMMHO
Texymuii_Bec B In/Out | real
Texymuii_Bec 0Ot In real 3HaueHue apryMeHTa BEIBOJUTCS Ha TpeHa. M3MenseTcs mpo-
IrpaMMHO
Ilycx A In/Out | usint Jns 3amycka BecoB Ha HanojaHeHue. [Ipy HaxxaTUU Ha KHOIIKY
«Iyck A» npunumaet 3HadeHue «1». Takxe nu3MeHsercs
[IPOTPaMMHO
ITycx B In/Out | usint Jlnst 3amycka BecoB Ha HaroJiHeHue. [Ipu Ha)kaTuH Ha KHOTIKY
«IIyck B» npunumMaet 3HaueHue «1». Takxke u3MeHseTcs
[IPOTPaMMHO
MCC_nanpasnenue In/Out | usint [ns 3aganus HanpaBieHus ciuBa. [Ipyu HaXKaTUM HA KHOIIKY
«<—MCC» nmpuHumaeT 3HaueHue «1»
PO_HamnpaBnenue In/Out | usint s 3aganus HanpaBiieHus ciuBa. [Ipyu HaXKaTUM HA KHOIIKY
«PO—>» npuHuMaet 3HaueHue «1»
Hacoc In usint st paboThl TMHAMUYECKOTO 3JIeMeHTa «J{opoxkay (mpu
Hacoc=1 Buaeoxmnun 3amymieH). 3MeHseTcss mporpaMMHO.
Crapt_Crom In/Out | usint Jliist pasperienns HarmoaHeHus OyHkepa. M3MeHseTcs mpo-
rPaMMHO U IIpY HaKaTuH Ha KHOMKY «llyck A» nmn «Ilyck
B»
Paspemnts_ciuB In/Out | usint Jlnst paspenienust ciuBa. M3MeHsieTcs iporpaMMHO
Kin 1 In usint Onpenenser cocrosaue Knamana i (i=1..4). Usmensercs npo-
- rPaMMHO (B aBTOMaTHYECKOM PEXHMME) U C TIOMOIIBIO TIepe-
K 2 In usint KJIto4yaTesnei (B pydHOM pexiMe)
K 3 In usint
Kn 4 In usint
Kn 5 In usint Onpenenser cocrosaue Knamana i (i=5, 6). Usmensercs npo-
. TPaMMHO ¥ TIPY HAKaTUHU Ha KHOMKU «<—MCC» u «PO—>»
Kn 6 In usint
Crnoli_ocHOBHOH In usint OmnpenensiroT BUIUMOCTH ci1ost («1» — ciioit He oToOpakaeTcs,
— . «0» — cnott BuneH). Ciioii OCHOBHOI=I 1O yMOJTYaHHIO U HE
Cuoii_tpens In usint M3MeHsIeTCsl. 3HAYSHHUST OCTAIbHBIX apTYMEHTOB N3MEHSFOTCS
Croit OT In usint [IpU Ha>kaTHX Ha KHOTIKK «TpeHn (moka3aTs)», «OT4eT TpeBor




Crnoii_pydHoit In usint (mokazaTb)» u «Py4yHO# pexxum»

TEXT_MES In real Hcnonb3yroTest s reHepaluu COOOIICHUH 0TYeTa TPEBOT.
CBs13aHbI C MMOJIH30BATEIbCKUMU CJIOBAPSMHE U CITYKEOHOM

TEXT_MES_2 In real nepeMeHHoN @Message

B y3ne RTM npoekra co3aaeTcs rpyIina KaHanoB « JKpaHy», Kyzaa u3 rpymsl «11ladmo-
HBI_3KPAaHOB» MEPEHOCUTCA CO3/IaHHBIN DKpaH. /{1151 Bcex ero apryMeHTOB BBIIOJIHAETCS MPOLEAypa
aBTOIOJICTPONKH.

6.2. IIporpamMma MoeTHPOBaHNUS TEXHOJOTHYEeCKOro mpouecca

[Iporpamma monenvpoBanus HanucaHa Ha si3bike Texno ST. B tabmune 3 npuBoasTcs apry-
MEHTEI IPOrpaMMBl U UX IIPUBIA3KU K apryMeHTaM dKpaHa.

Tabn. 14. ApryMeHTsI IporpaMMbl MOAETHPOBAHUS

Ha3Banue Tun Tun [IpuBsA3KH K apryMeHTaM SKpaHa
JTaHHBIX
3amanne oObeMma In real 3amanne oOwvema: PeanmpHOe 3HaUCHME
Clear_g Out real 3amanue_oObeMa: BxoaHoe 3HaUYCHHE
Macca A Out real Texymmii Bec A: BxomHoe 3HadeHHe
Macca B Out real Texymmii_Bec B: BxoaHoe 3HaYeHnE
OOmmii_Bec Out real Texymuii Bec oOmuii: PeanbHoe 3HaueHME
Bpewmst In real @Calc_Loop_1: 3nauenune (McTOYHUKH/TTPUSMHUKH.

Huarnoctuka u cepBuc_1. lnarnoctuka 1)

ITyck A In/Out | usint ITyck_A: PeanbHOe 3HaueHHE

ITyck B In/Out | usint ITyck_B: PeaspHOe 3HaYEHHE

PUSK_A Out usint [Tyck A: BxomHoe 3HaueHHe

PUSK B Out usint ITyck_B: BxoaHoe 3HaueHwe
MCC_Hamp In usint MCC_namnpasnenue: PeaigpHoe 3HaueHNE
PO_mnamp In usint PO_nanpasnenue: PeanbHoe 3HaueHNE
MCC _nanp_BbIBOJ Out usint MCC nanpasnenue: BxogHoe 3HaueHue
PO _mnanp BsIBOA Out usint PO_nanpasnenue: BxogHoe 3HaueHne
Pa3p_HanosnHeHue In/Out | usint Crapt_Crom: PeanbHoe 3HaueHHe

Hacoc Out usint Hacoc: PeansHoe 3HaueHue

RESET Out usint Crapt_Cron: BxonHoe 3HaueHue




Pa3p cnus Out usint Pazpemmrts cnuB: BxonHoe 3HaueHne
Kuaml Out usint Ki_1: BxoaHoe 3HaueHne

Kiran2 Out usint Ki1_2: BxoaHoe 3HaueHUe

Knamn3 Out usint Kn_3: Bxognoe 3HaueHue

Knan4 Out usint Kn_4: BxogHoe 3HaueHUe

Kian5 Out usint Ki1_5: BxoaHoe 3HaueHne

Kian6 Out usint Ki1_6: BxoaHoe 3HaueHue
MESS_NOM Out real TEXT MES: BxoaHoe 3HaucHHE
MESS_NOM 2 Out real TEXT MES 2: BxogHoe 3HaUeHHE

[epemennas @Calc_Loop_1 rpynmnsl JlnarHocTrka NpuHIMaET 3HAYCHUS] pEATbHOTO Bpe-
menu mukiaa CALC.

Jyis reHepalyu COOOIIESHUI ¢ TIOMOIIIBIO ITepeMeHHOoM (@Message B CBOHCTBaX KaHasa
TEXT MES 3angaetcst tun Output, BO BKJIaJKE CBOUCTB « ApXuBaIusa» ycranasiupaercs ¢iar «Ot-
YeT TPEBOT», co3/aeTcs mpuBsi3ka kK [lob30BaTebckoMy CI0Bapro, a BO BKIIAIKE «/|OTOIHATEEHOY
— TpuBs3Ka K iepeMeHHON (@Message 1. [Ipu n3menennn Berxoanoro 3HadeHust ((9,Q)=1...8) kana-
na TEXT MES renepupyercst ciioBapHOE COOOIIECHHE C COOTBETCTBYIOIIUM HOPSIIKOBBIM HOMEPOM
(1...8). Ananornunslie neiicreus pemonastores s TEXT MES 2, @Message 2 u Broporo [lois-
30BaTEIbCKOTO CIOBAPSL.

J1s paboTHI MPOrpaMMBbl MOTPEOOBATKUCH INI00ATBHBIC IIEPEMEHHBIC JIJISI POMEKYTOUHBIX
BBIUMCJICHUN ¥ BpEMEHHOT0 XpaHeHus pe3yabTatoB: MASS A, MASS B, Ost, out, i, n, K, nom.
Hwke NpuBOIUTCS TEKCT MPOTPAMMBEI.

PROGRAM

VAR_INOUT Pa3zp_nanonuenue : USINT := 0; END_VAR
VAR_INPUT 3ananne_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 O6muii_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_caus : USINT := 0; END_VAR




VAR_INPUT MCC_nanp : USINT; END_VAR
VAR_INPUT PO_nanp : USINT; END_VAR
VAR_OUTPUT Kuanl : USINT; END_VAR
VAR_OUTPUT Knan2 : USINT; END_VAR
VAR_OUTPUT Kuan3 : USINT; END_VAR
VAR_OUTPUT Kuan4 : USINT; END_VAR
VAR_OUTPUT Kuan5 : USINT; END_VAR
VAR_OUTPUT Kuan6 : 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_ssisox : USINT; END_VAR
VAR_OUTPUT PO_nanp_srisox : USINT; END_VAR
VAR_OUTPUT MESS_NOM _2 : REAL := 0; END_VAR

Il nposepka nanuuus 3anpeweHHBIX COCMOANRUIL U 2eHEPAUUA COOOU e-
nui if 3amanne o6vema>100 || 3amanne o6bema==0 then

MESS_NOM=1;
Pa3p nanonnenune=0;

elsif MCC_nanp==0 && PO_nanp==0 then
MESS_NOM=2;
Pazp_cmus=0;

elsif Knanl==1 && Knan2==1 then
MESS_NOM=4;

elsif Knanl==1 && Knan3==1 then
MESS_NOM=5;

elsif Knan2==1 && Knan4==1 then
MESS_NOM=6;

elsif Knan3==1 && Knan4==1 then
MESS_NOM=7,;

elsif Knan5==1 && Knan6==1 then
MESS_NOM=8;

elsif (ITyck_A==1 || [Iyck_B==1) && (Knan2==1 || Knan4==1) then
MESS_NOM_2=1,

elsif (Iyck_A==1 && Knanl==0) || ([Tyck_B==1 && Knan3==0) then



MESS_NOM_2=2;

elsif Pasp_cimue==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

IMyck_A=0;
IMyck_B=0;

if MESS_NOM==1 || MESS_NOM==2 then
Kmanl1=0;
Knamn2=0;

Kman3=0;
Knan4=0;

end_if;

end_if;

Il npozpamma evinonnsemcs aunis npU OMCYMCmMeun «MPeGoHCHBIX) CUMLY-
ayun if MESS_NOM==3 && MESS_NOM_2==0 then if
Pa3p namonmnenne==0 then

Hacoc=0;

end_if;

I 3anyck éecoe A, modenuposanue nanonnenus Gynkepa
if Pa3p_nanonnenne==1 && Ilyck A==1 then

Hacoc=1;
RESET=1,

MASS A=MASS A+100*(Bpems/1000/60); // nepemennan Bpems uzmepaemcs @

Macca_ A=MASS_A
; end_if;

I 3anyck eecoe B, modenuposanue nanonnenus oynkepa
if Pa3p_nanonnenne==1 && Ilyck B==I then

Hacoc=1;
RESET=1;
MASS_B=MASS_B+100*(Bpems/1000/60);



Macca_ B=MASS B
; end_if;

Il nepexniouenue mexcoy pabomoii eecos
if Pa3zp_manomaenne==1 && Ilyck A=—=1 & & ((Macca_A+Macca B)>3amanne obbema ||

Macca A>50) then

Pa3p nmamomnenne=0;

RESET=0;
Hacoc=0;
Ost=3ananne oObeMa-
(Macca_A+Macca_B); if Ost>0 then
PUSK_A=0;
PUSK B=1;
Kmanl1=0;
Knan3=1;
RESET=1,;
Hacoc=1,;
end_if;
end_if;

Il nepexntouenue meacoy pabomoit 6ecos
if Pa3p manonnenne==1 && Ilyck B==1 && ((Macca_A+Macca B)>3anmanue o0Obema ||

Macca B>50) then

Pa3p nanonnenne=0;

Hacoc=0;
RESET=0;
Ost=3ananne_obOnema-
(Macca_A+Macca B); if Ost>0 then
PUSK_A=1;
PUSK B=0;
Kmanl=1;
Kiran3=0;
RE-
SET=1;
Hacoc=1,
end_if;
end_if;

OO6mwmii_Bec=Macca_A+Macca B;



I 3a6epuenue npoyecca nanonnenus, 3anyck cauea
if O0mwmii_Bec>=3ananue obwvema && 3amanue obOwnema!=0 then

PUSK_A=0;
PUSK_B=0;
Knamnl=0;
Knan3=0;

RESET=0;
Pa3p cnus=1;

O6muii_Bec=00mmii_Bec+Ost;
end_if;

Il mooenuposanue npoyecca crusa 3a 50 maxmoe pabomol npozpam-
mur for i=0 to 50 do integ[i]=i; end_for;
if Pa3p_cmme==1 then

if n<=50 && (MCC_mnanp==1 || PO_nanp==1) then
out=exp(-0.12*integ[n]);

Il onpedenenue, c kakozo oynkepa 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_i
f;

n=n+
1;

I/l nepecuem macc, ycmanoska kna-
nanoe if nom==0 then
Macca A=K*out;

MASS A=Macca A;
Knamn1=0;
Kman2=1;

Knan3=0;
Kman4=0;

elsif nom==1 then
Macca_ B=K*out;

MASS B=Macca B;



Kmanl=0;
Knan2=0;

Knan3=0;
Kman4=1,;

end_if;
if MCC_manp==1 then
Knamb=1;
Knan6=0;
elsif PO_namp==1 then

Knamn5=0;
Knan6=1;

nd_if;
else

n=0;

Il oxonuanue yuxkna cnuea usz 6ynxepa, oonyenue
eecoe if nom==0 then
Macca_A=0;
MASS A=0;

elsif nom==1 then

Mac-
ca_B=0;
MASS B=0;
end_if;
end_if;

Il nepecuem Obwezo éeca nocne makma mooenuposanusn cnuea O06-
mmii_Bec=Macca A+Macca B;

Il nposepka ycnosuii 3a6epuwenus npouecca 003uposanus, yCmMaHo6Ka Kiana-
noe¢ if MASS_A==0 && MASS_B==0 then

Knan1=0;
Knan2=0;
Knan3=0;
Knan4=0;
Pa3p cnus=0;

Clear_g=0;

if MCC_nanp==1 then



Kmnan5=0;

MCC_namp_ssiBon=0;
end_if;

if PO_nanp==1 then
Knan6=0;
PO_nanp_sriBoa=0;
end_if;
end_if;

end_if;

end _if;

END_PROGRAM

Hwxe npuBeneHb! 010K-CXeMBI TPOrpaMMbl MOJIETMPOBAHUS TEXHOJIIOTHUECKOTO Mpoliecca
JO3UPOBAHMS Maca.
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3anyLeHsbl
Becbl A?

OTKNIOYUTL Hacoc

A 4
BKMIOYUTB HACOC, + BanylweHsl
MopgenupoeaHue sechl B?
npoLiecca HanonHeHUs l
BecoB A B -
(MASS_A=MASS_A+100 Monombonatne.
*(Bpemsa/1000/60)) OAennpoBatie
npouecca HanonHeHnAa
Becos B
" . _ (MASS_B=MASS_B+100
Macca A > 507 *(Bpemsi/1000/60))

2
BbIKNIOUMTL Hacoc; Macca B > 507

OCTaHOBWTb HanonHeHue,

BLIYUCNEHUEe OCTaTKa
(Ost=8apaHune_obbema-
(Macca_A+Macca_B

BbIKNOYMTL Hacoc;
OCTaHOBUTbL HAMOJSHEHUE;
BblYMCNEHWNE OCTaTKa
(Ost=3apaHue_obbvema-
(Macca_A+Macca_B))

)
+
Ost > 0?

3anpeTuTb HanonHeHue BECOB A,
paapeLunTh HanomnHeHwe Becos B;
3aKpbITh knan.1; oTKpLITL kKnan.3;
paspeLunTb HanomnHeHue;
BKIMKOYUTb Hacoc

3anpeTnTb HanonHeHwe BecoB B;
paspelmnTb HanonHeHWe Becos A,
OTKpbITb KNan.1; 3akpeiTe Knan.3;
paspeLlunTb HamnomnHeHwe;
BKNKYUTb HAcoC

A 4
Pacyet ob6Lwein maccel
B [IBYX Becax

QO6bw_sec>=3_o

3aKpbITb BXOAHbIE (1 1

pa3pewuTb cnuse

3anpeTuTb HanonHeHue BecoB A u B;

3anpeTuTb HanollHeHWe;

3) KnanaHsl;

Puc. 16. biiok-cxema npouecca HaroJIHEHUS
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out = exp(-0.12*n)
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Puc. 17. brok-cxema mporiecca ciuBa



6.3. Ca3b ¢c CYB/J1

JlaHHBII POEKT MpeIycMaTpUBAET BEACHUE aBTOMAaTHYECKOTO YUeTa KaX/I0r0 OTBECa B BUJIC
JTAHHBIX O BECE CIIMTOTO Macjia U BPEMEHHU OTBeca. DTH JaHHbIE 3aIMCHIBAIOTCS B TAOJUITY PEISIH-
oHHOM 6a3pl maHHBEIX MS Access BD1. [l co3manms cBsi3u JaHHBIX poekta ¢ CY DB/l BBITONHSIOT-
CA CIIEYIOLINE IEUCTBUS:

1. B namke mpoekra cozmaercs 6a3a maHHbIX MS Access ¢ pacumpenueM *.accbd. 3a-
JTAIOTCS HANMEHOBAHUS M THITBI JaHHBIX TOJIEH, B KOTOPBIX OyIyT 0TOOpa)kaThCs 3HAYSHHS TeX-
HOJIOTHYECKHX TTapaMETPOB MPOEKTA.

2. Bysne RTM_1 mpoekra coznaercsi kommnoneHT Csizb_¢ CYB]I «ba3za_naHHbIx#1».

3. HoBbIil KOMIIOHEHT OTKPBIBAETCS Ha PEIAKTUPOBAHHKE:

a) B oxHe «AnMuHHACTpaTOp UCTOUYHNKOB HaHHBIX ODBCy» mobaBisercs co3maHHas B TAIKe

npoekra bJl, 3amaetcs «Mst HCTOYHUKA JaHHBIX», Hanpumep, bdl;
0) B ctpoke «DSN/Ctpoka moaKIIIouYeHHs» BhIOHpaeTcs: HanMeHoBaHue bdl;

B) IIPH YCIICIIHOM BBIIIOJTHEHUH ITyHKTOB a, O pY Ha)kaTuu Ha KHOMKY «IIpoBepka» B OTue-
Te

MOSBIISIETCS 3aIUCh: [100-
xkmoyuenue... Iloo-
xatouerno. Omknoye-
nue... Omxnouero.

4. Jlanee ¢ momompio Mactepa 3alpocoB WJIM HEMOCPEICTBEHHO BO BKJIAJIKe 3ampoc
co3maercs 3ampoc Ha s3pike SQL. B Hamewm citydae i 3amicy 3HaYeHHUH ImapaMeTpoB B TaOIH-
1ty ucrnonbiyetcst uHCTpyKiust INSERT:

INSERT INTO Tabnuual
(

BpeMs,

0TBEC

)
VALUES

(
'#butoBbiii_meannp 1 T#,

'#3ananne oobema R R#

)

[Ipu sToM 3HauYeHMs moJiel Tabuibl B/ IpUBs3bIBalOTCS K apryMeHTaM, KOTOPBIE, B CBOIO
ouepelib, MPUBS3aHbI K KaHanaM npoekTa. [lone «OTBecy» CBA3aHO B KOHEUHOM CUETE C peabHbIM
3HaueHUEM KaHaja MPoeKTa «3aJaHne o00beMay.

Jiis BHeceHust MH(OPMAIIMU O BPEMEHU 0TYeTa HEOOXOAMMO CIICAYIOIICE:

a) co3aarh B rpymie «cTouHuKn/mprueMHUKn» rpyniy «l eHepaTopsl», a B He — KOMIIO-
HEHT «bUTOBBII MeaH .



0) u3 rpynmsl ['eHepaTOphl 3TOT KOMIIOHEHT NEPETATUBACTCS B TPYIITY KaHATIOB « DKpaH».
Tak

co3znaercs KaHall « bBUToBbI MeEaHIP».
B) apTyMEHT, C KOTOPBIM CBSI3bIBaeTCs 3HaUeHHE Mo « BpeMs» mpu coznannu 3ampoca,
TpuBsi3aH K aTpuoOyTy «Bpems u3meHeHus» KaHaia « BUTOBBINM MeaHAp» TPYMIbI « IKPaH».

TakuMm o6pazom, B mose «BpeMs» BHOCATCS 3HAUEHUS BpEMEHHOW OTMETKH (BpeMs U J1aTa)
nepecuera 3HaueHus kanana « buToBbId MeaHIpy.

5. Janee He0OX0AMMO HACTPOUTH 0a3y MAHHBIX HA BRIMTOJHEHHE CO3JaHHOTO 3aIpoca.
st 3TOTO TIUIIIEM CITEAYIONIYIO ITporpaMmy Ha sizbike STt

PROGRAM

VAR_OUTPUT Basa_naunsix_3_5_In : USINT; END_VAR

baza_pannsix 3 5 In=1;

END_PROGRAM

[Iporpamma umeet enuHcTBeHHBIN apryMeHT Tumna «OUT» u ¢ Tunom nanabx «USINT».
DTOT apryMeHT IIPUBSI3BIBAETCS K aTpubOyTy «BxomHoe 3HaueHne» kaHana «ba3a nanuabix#i». CooT-
BETCTBEHHO, 3TOMY aTpUOyTy 3a1aercs 3HaueHue «1».

Teneps nipu 3amycke npodaiiaepa aBTOMaTHUCCKA HAUMHACTCS U 3aTEM IPOUCXOIUT HA KaXK-
nmom ke CALC 3anwch naHHBIX B 0a3y gaHHBIX MS Access. Pesynbrar npusesex Ha puc. 9.

Kak BugHO, B 6a3y BHOCSITCSl 3HAUSHHSI OTBECA HA KAXKIOM TaKTe MepecueTa. ITo He CIUII-
KOM YJI00HO, TIOCKOJIbKY JJIsl OTlepaTopa BaXKeH TOJbKO MOMEHT BpEMEHH U3MEHEHUs oTBeca. Penak-

TUPOBAHHUE 3aIPOCca HEMOCPEACTBEHHO BO BKJIAKE 3anpoc MO3BOJIUT UCKIIOUYUTH HOBTOPSIOILHECS
CTPOKH TaOJIMLIBL.



Bce Tabnuus! v « || Z] Ta6nuual

Tabnuual 2 |71 Kom - spema -| omec ~|/Jobaeums none

=5 Taéanual : Tabauua - 130 20.04.2012 11:35:20 40
|| 131 20.04.2012 11:35:21 40
| 132 20.04.2012 11:35:22 40
. 133 20.04.2012 11:35:23 40
| 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
| 138 20.04.2012 11:35:29 40
L 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
L 143 20.04.2012 11:35:35 40
| 144 20.04.2012 11:35:36 40
|| 145 20.04.2012 11:35:37 40
| 146 20.04.2012 11:35:38 40
| 147 20.04.2012 11:35:39 40
| 148 20.04.2012 11:35:40 40
| 149 20.04.2012 11:35:41 40
| 150 20.04.2012 11:35:42 40
|| 151 20.04.2012 11:35:44 40
| 152 20.04.2012 11:35:45 40
. 153 20.04.2012 11:35:46 40
|| 154 20.04.2012 11:35:47 40
| 155 20.04.2012 11:35:48 40
| 156 20.04.2012 11:35:49 40
| 157 20.04.2012 11:35:50 40
| 158 20.04.2012 11:35:51 40
L 159 20.04.2012 11:35:53 40
| 161 20.04.2012 11:41:47 0
| 162 20.04.2012 11:41:48 1
| 163 20.04.2012 11:41:49 1
| 164 20.04.2012 11:41:50 2
| 165 20.04.2012 11:41:51 2
|| 166 20.04.2012 11:41:52 3
* (N)

anuce: M ¢ [1us131 | » M b [ W Her gunspa [[Mowek |

Pexxun Tabauul |

Puc. 18. Pe3ynbrar 3anucu ganHsix B bl MS Access

Huxe npuBeieHsl pe3ysibTaThl 3aycka mpoekra B npodaiinepe Trace Mode: pabora B nosy-
aBToMaTtudeckoM (puc. 19, 20) u pyunom (puc. 21) pexxumax.
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®aiin Bug OSkpambl [eiictens Cnpaska

O £y 5 =] T9)|Boewn susupa 23/04/2012 20:57:01.000
100

[ Bec Aoy ke || 430117

/7/
23.04.12 20:56:31 20:56:46 205701 20:57:16 20

feec—0 oo

Axve anl Kpusbie { WcTourmk { 3HaveHue
+ + ———————NMaccasecos A 2.74667
+ ~——————————————Maccasecos B0
+ ———————06uwasmacca 366167

Kateropua ‘ Wma ‘ Coobwetie J Bpems ksuTMposaHua
. TEXT_MESS NORM

TEXT_MESS Heofixommo sanats Hanpasnerme civsa!

TEXT_MESS 'HesepHan yctaska! (0<V<100)

Vesovaya_1_0 STOP

TEXT_MESS

TEYT MECe Hasanuzn unraswal MALANM

Puc. 19. 3anyck npodaiinepa; HamonHeHHe OYHKEpa B MIOJyaBTOMATHIECKOM PEKUME

&} Mpogaiinep BA30BbIV - C/20_1 420
®aiin Bua OSkpanbl [eiicteus Cnpaska

O £y [5 =] 19 Bpewn suswpa 23/04/2012 20:57:40.000
100

/\
\

LY
L~ \
23.04.12 20:57:10 20:57:25 20:5;

E R T —

AxTve BMM] Kpusbie
+ + Macca secos A 6.57271

+ ———————NMaccasecos B 20.1333
+ ————————~06wasmacca 259628

I Bpems ksumMposaHua

Heofixomumo sanas Hanpasnenue crvsal
‘Hesepras yctaska! (0<V<100)
STOP
Heo6xopmo sapate Hanpasnerive crusa!
Hacanuan urraowal MNA/-10MN

Puc. 20. 3anyck npodaiinepa; cnmuB U3 OyHKepa B IIOJTyaBTOMATHUECKOM PEXKUME
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Axve anl Kpusbie [ WeTourmk ‘ 3Haverve |
+ + ———————MaccasecosAl
+ ————————NMaccasecos B 15.555
+ —————————O06wasmacca 16.47

33KpoIT Bxoprolt Knanak!
_NORM ,
Omxpoimol 11 3 knanats!
Omxpeitel 11 2 knanaHsi!
23.04.201. _MES_2 OTKpbIT CRMBHOI KnanaH!
9204 5013 0-RR-RA TEYT MEGR NARM

Puc. 21. 3anyck npodaiiiepa; cauB u3 OyHKepa B pyYHOM PEKHUME



