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IlepeyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00YUYeHHS MO0 TUCHUIIMHE (MOYJII0),

COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJIbHON MPOrpaMMbl

Ilepeyennb kKoMneTeH- Crenenb pe- | IlepedyeHb mJIaHMPyeMbIX pPe3yJIbTATOB 00y4eHHsI

M, KOTOPBIMH J0JIK- | aJU3alUH
HbI OBJIA/IETh 00y4al0- | KOMIIETEeH-
mmecs B pe3yJbTarTe HUH IPH
0CBOeHUs1 00pa3oBa- H3YYEeHUH
TeJILHOI NPOrpaMMbl AUCIHIIN-
HbI (MOYJIs1)

10 JUCUMIJIMHE (MOTYJIIO)

3HaHud Ymenus Biaagenus
(HABBIKH)

a) o0menpogeccuoHaIbHbIe KOMIIETEHIIHU

OIIK-2. Criocoben Komnerennus
NOHMMATh TIPUHIMIIBL | PEaNU3yeTCs
pabOThI COBPEMEHHBIX | MOJHOCTHIO
WH(GOPMAITMOHHBIX
TEXHOJIOTUH U MPO-
IPaMMHBIX CPELCTB, B
TOM YHCJIe OTeue-
CTBEHHOTO TIPOM3BO/I-
CTBa, 1 UCIIOJIB30BaTh
UX [IPU pelIeHUn3an1au
npodhecCHOHATBHOMN
JeATeILHOCTH

OIlK-2.1. OIIK-2.2. OIIK-2.3.
3HaTh: COBpPEMEH- | YMeTbh: BBIOUpaTh | IMeTh HaBBIKH:
Hble HMH(OpPMAalLM- | COBPEMEHHBIC HH- | IIPUMEHEHHS CO-
OHHBIE  TEXHOJIO- | (hOPMAIIOHHBIE BPEMCHHBIX HH-
TMA ¥ TIPOTPaMM- | TEXHOJOTHH U (opMaIMOHHBIX
HBIE CpPEJACTBA, B | MPOrpaMMHBIE TEXHOJIOTHI 1
TOM YHCIIE OTeYe- | CPEJCTBA, B TOM HPOrpaMMHBIX
CTBEHHOTO MPOU3- | YUCICOTEUECTBEH- | CPEICTB, BTOM
BOJICTBA, MpPU pE- | HOrO MPOU3BO/I- qHCIe OTede-
IICHNUH 3a]a4 Ipo- | CTBA, IPH peliie- CTBEHHOTO TIPOU3-
(beccronanbHON HHH 33/1a4 TIpO- BOJICTBA, [IPHU pe-
JIeSTSIILHOCTH. (beccnoHabHOI [ICHHUH 3a/1a4 TIPo-
JeSITETBHOCTH. (heccroHanbHOM
JICSTSIIHOCTH.

B) IpodecCHOHATBbHbIC KOMIIETCHIMU

I1K-8 Cnocoben Komreren-
pa3pabaThIBaTh WS pea-
KOMITOHEHTHI TIPO- 3yeTcs IMoJi-
rpaMMHBIX U arma- HOCTBIO
PaTHBIX CPEJICTB PO-

OOTOTEXHHMKHU

N-1 TIK-8 Nmeer npencrabieHne 0 0a30BBIX TEXHHYECKUX
pElIeHHSX anmapaTHbIX CPECTB POOOTOTEXHUKH U METOJBI UX
MIPUMEHEHHS B X0JI¢ pa3pabOTKH.

N-2 T1K-8 [Ipumensier 6a30Bble TEXHUYECKUE PEIISHHs aIla-
paTHBIX CpeACTB pOOOTOTEXHUKH B XOJI€ Pa3padOTKH;

NJ-3 TIK-8 Hcnonb3yer 0a30Bble MPOrpaMMHO-TEXHUYECKUE
peLIeHUs] IPOrpaMMHOT0 00ecneyeHus] POOOTOTEXHUKU U Me-
TOZBI MX IPUMEHEHHUS B XOJI€ Pa3pabOTKH;

-4 TIK-8 Tlpumensier 6a30Bble MPOTrpaMMHO-TEXHUYECKUE
peLIeHuUs TPOrpaMMHOT0 00ecTIeueHNs

CpenCTB pOOOTOTEXHUKH B X0/1€ Pa3pabOTKH;

NJ-5 K-8 Ucnonp3yeT MeTonbl pelieHus 3a/1a4 YIpaBICHUsI
CpeAcTBaMH pOOOTOTEXHHKH B X0/I€ pa3paboTKu;




OHEHOYHBIE CPEACTBA UIAA TEKYIIEI'O KOHTPOJIS1 YCHHEBAEMOCTH M
IMPOMEXYTOYHOU ATTECTALIUA

HIkajna u KpuTEPUHU OLEHKH MPOMEKYTOUHOM aTTecTaunu B (popMe IK3aMeH

Ornenka
(6aeI)

«3auTeHo»
(61-100)

YpoBeHb
copmupo-
BaHHOCTH
KOMIIETEHIU I
Bricokuii ypo-
BEHb

OO6mmwme TpeOoBaHUs K pe-
3yJlbTaTaM aTTeCTalluu B
dhopme 3auera

Teoperuueckoe coneprixa-
HUE Kypca OCBOCHO ITOJIHO-
CThIO 0€3 MPOOEIIOB HUJIH B
LIEJIOM, MK OOJIbIIEH Ya-
CTBIO, HEOOXOIUMBIC TIPaK-
THYECKUE HABBIKU PaOOTHI
C OCBOCHHBIM MaTepHaIOM
c(OpPMHPOBAHBI WJIH B OC-
HOBHOM C(hOpPMHUPOBAHBI,
BCE€ UJIM OOJBITUHCTBO
MPEyCMOTPEHHBIX pado-
4yeil mporpaMmoint yaeOHbIX
3aJJaHHid BBITIOJIHEHBI, OT-
JICJIbHBIC U3 BBITOJIHEHHBIX
3aJJaHMid COJIEPKAT OIINO-
KA

[Tnanupyemble pe3yabTaThl 00y-
YEeHUS

3HaTh:

- CHUCTeMaTU3UPOBaHHbBIE, TITYy-
OOKHe U MOJIHbIE 3HAHUS 10
BCEM pasjiesiaM TUCIHILIMHEIL, a
TaKXe [0 OCHOBHBIM BOIIPO-
caM, BBIXOJISIIINM 32 ITPEJIEIIbI
y4eOHOI1 mporpamMmsi;

- TOUHOE UCIOJIb30BAHUE
HaY4YHOM TEpMHHOJIOTUU CH-
CTEMaTHYECKU TPAMOTHOE U
JIOTMYECKH MPaBUIbHOE u3-
JI0>)KEHHE OTBETA Ha BOIIPOCHL;
Ymern:

- OPHEHTUPOBATHCS B TEOPHUSIX,
KOHLICTIUAX U HAIIPABICHUSAX
JMICIUTUTAHBI ¥ 1aBaTh UM KPH-
THUYECKYIO OLIEHKY, UCIIOJIb3Ys
HAy4YHBIE JTOCTHKEHHS IPYTUX
JMCLUIUINH;

- TBOpYECKasi CAMOCTOSITEIb-
Hast pa0oTa Ha MPaKTHYECKUX/
CEMHHapPCKUX/T1a00paTOpHBIX
3aHATHUAX, aKTUBHOE Y4acTHE B
TPYTIIOBBIX 00CYKACHUSX, BBI-
COKHUH ypOBEHb KYJIbTYpPbI UC-
MOJTHECHUS 3aJJaHuI;

Biaaners:

- Oe3ymnpevyHoe BIaJeHUE HH-
CTpyMeHTapueM y4eOHOM auc-
LIUIUTUHBI, YMEHUE ero 3¢ dek-
THUBHO UCTIOJIB30BATh B IIOCTA-
HOBKE Hay4YHBIX U IpaKTUye-
CKHUX 3aJ1ad;

- BBIpPXXEHHAs CIIOCOOHOCTD
CaMOCTOSITEIFHO H TBOpYe-
CKM pelaTh CIOXHBIE MpO-
0JIeMbl U HECTaHAAPTHBIE CHU-
Tyaluu,

MIOJIHOE U ITyOOKOE YCBOEHHUE
OCHOBHOW U JIOIIOJIHUTEIIbHOMN
JUTEPATyPhI, PEKOMEHIOBAHHOM
y4eOHOI1 mporpamMmoii 1o Juc-
[UTUTAHE;



ba3zoBsblii ypo-
BEHb

MuHumans-
HBII YPOBEHb

Teopernueckoe conepxa-
HHUE Kypca OCBOCHO B IIe-
JoM 6e3 pobernoB, He00-
XOJIMMBIE TPAKTHYECKHE
HaBBIKH PaOOTHI C OCBOCH-
HBIM MaTEpUAJIOM B OCHOB-
HOM C(OPMHUPOBAHBI,
MPeyCMOTPEHHBIE Pabo-
yeil yueOHOM nmporpaMMoi
y4eOHBIC 3aJJaHHs BBITIOJ-
HEHBI C OT/ICIbHBIMHU He-
TOYHOCTSIMH, Ka4€CTBO
BBITOJIHEHUS OOJIBIIMHCTBA
3aJJaHHid OLIEHEHO YHCIIOM
0ayuioB, OJU3KUM K MaK-

CUMYMY.

TeopeTnueckoe conepxaHue
Kypca OCBOEHO OouiblIel ya-
CTbIO, HO ITPOOETIBI HE HOCAT
CYILLIECTBEHHOI'O XapakKTepa,
HE00XO0/IUMBbIE TPAKTUYECKHE
HaBbIKU pabOThI C OCBOEH-
HBIM MaT€pHAJIOM B OCHOB-
HOM c(hopMHpOBaHbI, OOJIb-
IIMHCTBO IPETyCMOTPEHHBIX
paboueii yueOHOM Mporpam-
MO y4eOHBIX 3aJJaHH BbI-
MIOJIHEHBI, OT/IEbHBIE U3 BbI-
IIOJIHEHHBIX 3aJjaHUH cozep-
KaT OIHNOKH.

3HaTh:

- IOCTaTOYHO MOJIHBIE ¥ CUCTE-
MaTHU3UPOBAHHBIC 3HAHUSI 10
JMCLUIINHE;

Ymern:

- OPUEHTHPOBATHCSA B OCHOB-
HOM TEOPHSIX, KOHLICTIIUIX U
HalpaBJICHUSAX JUCLUIUINHBI U
JlaBaTh UM KPUTHYECKYIO
OLICHKY;

- UCII0JIb30BAaHUE HAyYHOH
TEPMHUHOJIOI'MH, JINHIBUCTH-
YECKH U JIOTUYECKU MPABHIIb-
HOE U3JIOKEHHE OTBETA Ha BO-
IIPOCHI, YMEHUE JienaTh 000c-
HOBaHHbBIE BbIBO/IbI; Bi1asers:
- BJIQ/ICHUE UHCTPYMEHTapueM
10 JUCLUIUINHE, YMEHUE €T0
UCIIO0JIb30BaTh B IOCTAHOBKE U
peIIeHNU Hay9HBIX U Ipodec-
CHOHAJIbHBIX 33]a4;

- YCBOE€HHE OCHOBHOM U J10M0JI-
HUTEIBHOH JIUTEpaTyphl, PEKO-
MEH/I0BaHHOM y4eOHOM po-
IpaMMOMH 1O AUCIUIIIUHE;

- caMocTosTelNbHasd paboTa Ha
NPaKTUYECKUX 3aHATHSX, yda-
CTHE B TPYIIOBBIX 00CYXkKe-
HUSIX, BBICOKHH YPOBEHb KYJIb-
TYpBI UCTIOJIHEHUS 3a/1aHUii;

- CpeAHMH ypoBEHb CPOpMHU-
POBaHHOCTH 3asIBJICHHBIX B pa-
60ueil mporpaMMe KOMIETEH-
105078

3HaTh:

- [OCTaTOYHBI MHHUMAITb-
HBIA 00BEM 3HAHUH 110 JUC-
[UTLTHHE;

- YCBOEHHE OCHOBHOM JIUTEpa-

TYpHI, PEKOMEHI0BaHHOM
y4eOHOI TporpaMmoi;
YmMmers:

- YMEHHE OPUCHTUPOBATHCS B
OCHOBHBIX TEOPHUSX, KOHIIEN-
nusix 1 Hanpapnenusix mo
JTUCLUILIIMHE U JaBaTh UM
OIICHKY;

- UCII0JIb30BaHUE HAYYHOU
TEPMUHOJIOTUU, CTHJIUCTHU-
YecKoe

1 JIOTHYECKOE M3JI0’)KEHHUE OTBE-
Ta Ha BOTIPOCHI, YMEHHUE JeNIaTh



BBIBOJIBI 0€3 CYIIIECTBEHHBIX
OIINOOK;

Banagers:

- BJIQ/ICHHE UHCTPYMEHTapUEM
y4eOHOH JUCIUTUIMHBI, yMe-
HUE €ro UCIO0JIb30BAaTh B pellie-
HHWHU THIIOBBIX 32734,

- YMEHHUE MOJI PyKOBOJCTBOM
MpernoaBarelis pemarh CTaH-
JApTHBIC 3a]1a4H;

- paboTa 1o pyKOBOJCTBOM
MpenoaBaTelisi Ha MpaKkThye-
CKMX 3aHSATUSIX, IONYCTUMbIN
YPOBEHb KYJIbTYPbI UCIIOJIHE-
HUS 3aJaHHI;

-JIOCTAaTOYHBI MHHUMAJILHBIN
ypoBeHb  C(OPMUPOBAHHOCTH
3asBJICHHBIX B pabouel mpo-
rpaMMe KOMIETEHIUH.

«He 3a- KOMIIETEH- TeopeTnueckoe conepxa- [Tnanupyemsl pe3yiabTaThl 00Y-
YTEHOY 11U, 3aKperl- HUE Kypca OCBOEHO Ya- YEeHHsI HE JJOCTUTHYTHI
(menee JICHHBIE 32 CTHYHO, HEOOXOTUMBIC
61) JUCIIUATLIIN - HaBBIKH pabOTHI HE chop-
HOI1, He MUPOBAHBI WA CPOPMUPO-
chopmupo- BaHbI OT/ENbHBIC U3 HUX,
BaHbI OO0JIBIIMHCTBO IIPEYCMOT-

PEHHBIX paboueil yueOHO
IIpOrpaMMOM 3aJJaHNUl He
BBINOJIHEHO JIM0O BBINOJI-
HEHO ¢ rpyOBpIMHU OIINOKa-
MU, Kau€CTBO MX BBIIOJI-
HEHHSI OIICHEHO YHCIIOM
0aioB, OJU3KUM

K MUHUMYMY.

©®OHJ OHEHOYHBIX CPEJACTB JJIA ITPOBEJEHU A TEKYIHIEI'O KOHTPOJIA

BOHpOCBI JIJI co0eceI0BaAHUA

Bonpocs! 1uist cobecenoBanus B 6 cemecTpe.

1. KommbrooTepsl M yIpaBieHHE POU3BOIACTBOM. MeTojbl mporpaMmupoBanus. CTHIb TIPoO-
rpaMMUPOBAHUS

2. AHanoroBble CHIHAIBI, YIIPABIEHUE 10 3aMKHYTOMY LMKy M HHTEIUIEKTyalbHbIE MOIYJIH.
Pacripenenennsie cuctemsl. UenoBeko-MalIMHHBIH HHTepdEc

3.  VmpasneHue NpoU3BOACTBEHHBIMHU IPOLECCAMHU C MTOMOIIBLIO OOBIYHBIX KOMIILKOTEPOB. THIIBI
crparerui ynpasinenus. [loacucrteMsl Tekyiiero KoHTposs. [loacucteMbl mocienoBaTeNbHOrO Jeh-
CTBUS

4. SI3pIKu BBICOKOTO ypoBHs. IIpHKIaaHble MPOrpaMmbl. TpeOOBaHUS K KOMIILIOTEPAM IPO-
MBIIJICHHOI'0 Ha3HAYCHHS.

5. TIporpaMMupyeMbIii KOHTPOJLIEP. BXOHBIE/BHIXOIHBIE COEMUHEHUS. BXoqHbIe T1aThl. Bbi-
xoAuwle coenuHeHnss. O003HaUECHHE BXOIOB U BEIXOAOB. Y TaJIeHHBIE BXO/IbI M BBIXOIbI.



6. Ilpeumymiectsa ynpasienus ¢ momomibio [IJIK. Mertoas! iporpaMmmupoBanus. [Iporon mpo-
rpamMbl. OG03HaYECHHE BXOI0B/BBIXO/I0B U IBONYHO-KOANPOBAHHBIE a/Ipeca.

7. Croiikn, maatel u curnansl. Allen Bradley PLC-5. Siemens SIMATIC S55. CEGELEC
GEM-80. ABB Master. Mitsubishi F2. 8. Buyrpennee OMTOBOE 3anlOMHHArOIIEE YCTPOiicTBO. MHO-
roctyneHyarsle cxemsbl. Jlornueckue cumBoibl. Coucok omepaTopoB. buroBoe 3amomuHaromee
YCTPOHCTBO

9. Taiimepsl. Cuerunku. Lluppossie npumenenus. [Ipeacrasnenue ynceln. I[lepemerienne nan-
HbIX. CpaBHEHHE AaHHBIX. ApUPMETHUECKUE OTIEpaLInH.

10. Kom6uHatopHas u COOBITHITHO-yTIpaBisieMast Jioruka. Komounaropras oruka. CoObITHITHO-
yhpasisiemMast JJOTHKa.

11. Mukpo-IIJIK. IEC 1131-3: k obmmemy cranmapry. Cpeacrsa nporpammupoBanust. UHCTpy-
MEHTaJIbHBIE CPEJCTBA MporpaMMupoBanusa. CTHiIb mporpammupoBanus. [IporpamMmmoTrexHuka.

12. TIpoekrupoBanue cBepxy BHH3. CTpyKTypa mporpammsl B pasnuunbix [IJIK. [leiicTBus mo
00CITy>)KMBaHHIO M peanu3anusi xopoummx mnporpamMM. CokpaiieHne BpEeMEHU MPOroHa MPOTPAMMBL.
AHaJoroBble CUTHAJIBL, YIIPABJICHHUE 110 3aMKHYTOMY LIUKIIY 1 HHTEJUIEKTYalbHbIE MOAYJIH.

Bompocsr mits cobecenoBaHmsl.

[onstue «SCADA-cuctemay. @ynakiun u texaonoruu SCADA-cuctem

Texuuveckue, CTOMMOCTHBIE, KCIUTyaTallnoHHbIe XapakTepuctuku SCADA -cucteM

wn e

Mecto SCADA-cuctemsl B CAY NpOMBIIUIEHHBIM KOMIUIEKCOM

4. Tlonstre «MHeMoOCXeMa» TPOMBIIUIEHHOTO KOMIUIEKCa». TpeOoBaHus, NpeabsIBIsSEMbIE K
MHEMOCXEME

5. OCHOBHBIE 3TaIlbl CO3/[AHHMS MHEMOCXEMBI MPOMBIIIIIEHHOTO KOMILIEKCAa. AHAIN3 MCXOIHBIX
JIAHHBIX.

6. Cosmanue CTaTHYECKUX DIIEMEHTOB MHEMOCXEMBI

7. COS,I[aHI/Ie 0a3ml JAaHHBIX IMapaMETPOB TEXHOJIOTMYCCKOIO IMpoLecca

8. ITocranoBka 3aavi 10 CO3JaHNI0 MHEMOCXEMbI TPOMBINIJICHHOI'O KOMILJICKCA

Kputepun ouenkn:

- 11-12 GamioB BBICTABIAETCS CTYIAEHTY, €CIH JIEMOHCTPHUPYET IOJHOE MOHHUMaHHUE
npoOsieMsl. Bee TpebGoBaHus, peabsBIsieMbIe K 3aJaHUIO BBITIOTHEHEI;
- 9-10 GanyIoB BBHICTABISETCS CTYJCHTY, €CIIH JEMOHCTPUPYET 3HAYUTENbHOE TTOHMMa-
Hue npobiembl. Bee TpeOoBaHUs, IPEIbSIBIIEMbIE K 33JJAHUIO BBITTOIHEHBL;
- 7-8 06amiIoB BBICTABISETCS CTYIEHTY, €CIH JIEMOHCTPHPYET YACTUYHOE MOHWUMAaHHUE
MIPOOJIEMBI.
BonpmmHCTBO TpeOOBaHUH, IPENBABISEMBIX K 3a/IaHUIO BBITIOJIIHEHBL;

- 0-6 0amnoB BEICTABIISCTCS CTYACHTY, €CJIM ACMOHCTPUPYECT HCIIOHNMAHHUE HpO6J’ICMBI.

X.3. KoHTpoiibHOE TecTUpPOBaHHE

1. TlepBbIMH IPOrpaMMHPYEMBIMHU JOTHUECKUMU KOHTPOJUIEPAMHU IIPUHATO CUUTATD:
a) KOHTPOJUIEPHI Ha )KECTKOH JIOTUKE, UCTIOIh30BABIINECS JIJIS aBTOMATH3AIMH COOPOYHBIX
JUHUN B aBTOMOOMITLHOM MPOMBIIIIICHHOCTH
0) KOHTPOJUIEPHI, TPOTPAMMHPYEMEIE ITOCPEACTBOM U3MEHEHHS CXEMBI COSIMHEHUH pelie
B) KOHTPOJUIEPHI, MPOTPAMMHUPYEMbIE Ha MAITUHHO-OPUCHTHPOBAHHOM SI3bIKE
T') KOHTPOJIIEPHI, TOIACPKUBAFOIINE S3bIKH TEXHOJIOTHYECKOTO MPOTPaMMHUPOBaHUS

2. Bribepute obnacts 3a1a4, rae Hanbosee mupoko npumenstores [TJIK



a) 00paboTKa onM(PPOBAHHBIX CUTHAJIOB

0) yIpaBJICHHE TEXHOJIOTHUECKUMH TTPOIIECCAMM
B) yIIpaBJieHUE poOoTaMu

T') B CHCTEMaX OXpaHBI

3. B uem 3axnrouaercs riaaBHoe ominune [IJIK oT MukpokoHTposuiepa
a) IIJIK mognep xnuBaroT OoJIbIIee KOIMIECTBO HHTEP(EHCOB 1O CPaBHEHHIO C

MUKPOKOHTpOJIJIEpaMu

6) IIJIK MOTyT BBITIOTHATH TOJIBKO JIOTHYECKHE KOMaHABI M HE TOAIEePKUBAIOT OIIEpPaIiN
HaJ

YHCIIaMU C IUIaBaloMIeH TOUYKOMN

B) IJIK sBNsitOTCS CAMOCTOSATENBHBIM YCTPOHCTBOM, a HE OTACIBLHOM MUKPOCXEMOM
r) Bce [1JIK oGmamaror ropaszmo OOJNBIINM KOJIMYECTBOM KaHAJIOB BBOAA-BHIBOJIA TAHHBIX,
4em

MHUKPOKOHTPOJLIEPHI

4.

B uem 3axmrogaercs rimasaoe ommuune [1JIK ot kommbroTepa

a) [1JIK He mo3BOJISIIOT MOAKII0YATh eprdepHiiHbIe YCTPOUCTBa (MBI, KIIABUATYPY U T.J.)
0) IIJIK He monaep XKuBarOT YCTAHOBKY ONEPAIlMOHHBIX CHCTEM

B) [IJIK opueHTHpOBaHBI Ha pabOTy C MalIMHAMY Yepe3 KaHallbl cOOpa TaHHBIX C JATYHKOB U

BbIBOJA CUTHAJIOB YIIPAaBJICHUA Ha UCITOJITHUTCIIbHBIC MEXaHU3MbI

5.

r) [IJIK opreHTHpOBaHbI Ha IPUHSTHE PEIICHUE U YIPaBJICHUE OIIEPaTOPOM

B yem 3axmogaercs rimasHoe orinuue [IJIK ot BcTpanBaeMbIx cucteM
a) IIJIK u3roraBnmBaroTCa Kak CaMOCTOSITENIbHBIE U3JIeNUs, OTAEIbHBIE OT YIIPaBIIIEMOTrO
npu

€ro MOMOIIK 000PyIOBaHHUS

TUIK

6) IJIK noanepxuBatoT MHOTOKPaTHOE IPOrPaMMHUPOBAHHUE
B) BCTpanBaeMble CUCTEMbI HE MOTYT OCYILIECTBIIATH YIPaBiIeHHE TEHOIOTHUECKUM TpOIIec-
cOM

1") IIJIK nmeroT ropa3ao MCHbIINE l"a6apI/ITBI 10 CPpaBHCHUIO C BCTPAUBACMBIMU CUCTECMaMU

K xakoit rpynme otaocutcs IUIK, nmerommii 80 kaHaI0B BBOJIa-BRIBOIA JTAHHBIX? a) HAHO-
0) mukpo-T1JIK

B) CpeqHHe
r) OoJblIHe

K xakomy tuny ornocutcs I1JIK, npuBeneHHslil Ha pucyHke?

a) MOHOOJIOYHBIE

0) MOy IbHBIC

B) pacnpeesieHHbIe
') BCTpanBaeMble



8. Kakoii u3 I1JIK, npuBeIeHHBIX HA PUCYHKaX, SBISETCS PACIPEICICHHBIM (C yAAICHHBIMU
MOMYJISIMU BBOZa-BBIBOIA)?

9. Uro comepsxkur cranmaptr MOK 61131-3?
a) onucanue obnacreit npumenenus [JIK, rae onn Hanbonee 3¢ GeKTHBHEI
0) mpuHIUIIBI TocTpoeHus apxutekTypsl [1JIK
B) OIKCaHUe S3BIKOB porpammupoBanust 1ist [TJIK
r) TpeboBaHMs K 000PYAIOBaHUIO U yclIoBUAM 3Kciutyaranuu [TJIK

10.  Vkaxwure cranmapTHbIe si3bIkH porpammuposanus [IJIK cornacHo cranmap-
Ty o IIJIK.
a) Cu, Ilackans
0) Cu, [lackans, @optpan
B) FBD, Cu, SFC
r) LD, ST, FBD, IL, SFC

11. Yro U3 nepeyrciIeHHOro He OTHOCHUTCS K IporieccoproMy Moyt TTJIK?
a) naTepderice
0) 3aIOMHUHAIOIINE YCTPOUCTBA
B) YacChl pealbHOTO BPEMEHHU
') CTOPOKEBOM TaiiMep

12. B 4em 3akimouaercs 0CHOBHAs (PyHKIHS CTOPOXKEBOIO Talimepa?
a) nmojcuuteiBaet BpeMs padotel [TJIK B TekymieM ceance mocie 3amycka
0) ucnonb3yeTcsl MPOrpaMMUCTOM B Ka4eCTBE JIOMOJIHUTEIBHOTO allllapaTHOro TaiMepa
B) UCITOJIB3YETCS JIJISl OTCICKUBAHUS COCTOSHUS OJTHOTO M3 KAaHAJIOB BBOJIA TAHHBIX



T') BeIpabaThiBaeT cCUrHaNa cOpoca Juis Tiepe3alrycka «3aBUCIIeroy mpoleccopa

13. B uem 3akirouaercst ocHOBHas (DYHKITUS 4acoB peaiibHOro Bpemernu [1JIK?
a) BBIJIAIOT CUTHAJ TAaKTUPOBAHUS JJIA anmapaTHbIX Taiimepos [TJIK
0) TTO3BOJISIOT OCYIIECTBUTH MPUBSI3KY JaHHBIX WA COOBITHH K aCTPOHOMHYECKOMY BPEMEHHU
3a CYET aBTOHOMHOT'O ITUTaHU
B) OCYILIECTBIISIFOT ITO/ICYET BpeMeHH pabOoTHI mporpaMMel, 3amymenHoi Ha [1JIK
T') UCTIONB3YIOTCS ISl OTOOpaxkeHus Ha uieBoii nanenu [1JIK 3Hauenus tekyiiero
aCTPOHOMHYECKOTO BPEeMEHHU

14. Kaxas u3 nepeuncieHHbIX (yHKIHA HE BBITOIHSAETCS MPOLIECCOPHBIM MOTyIEM?
a) cOOp MaHHBIX U3 MOAYJEH BBO/IA B TAMSTh M OTCHUIKA JAHHBIX U3 MAMSITH B MOIYJIH BBI-
BOJIA
0) BBITIOTHEHNE HAYAIBHOM 3arpy3KH U NUCTIOJTHEHHUE OTIEPAIIHOHHON CUCTEMBI
B) MHIUKAIIHS COCTOSIHHS KAHAJIOB BBOJ1a-BBIBO/IA JJAHHBIX
T') BEIIOJTHEHHE OOMEHA JTAHHBIMU C YCTPOMCTBOM TSI TPOTPaMMHUPOBAHUS KOHTPOJLIEpa

15. Iluknuyeckuii aaropuT™, BKIFOYAONMIMI BBO JAHHBIX M pasMelnenne ux B O3V, obpa-
0OTKY TaHHBIX M BBIBOJI, HA3BIBACTCH. ..
a) UK OIpoca
0) MOJIb30BATEILCKUN ITUKIT
B) IPOTPaMMHBIH ITHAKIT
T') pabo4nii UK

16. Yro M3 nepeuncIeHHOro He OKa3bIBAET BIMAHUSA HA JJIUTEILHOCTD BBITOIHEHHS [IUKIIAYE-
ckoro anroputMma [1JIK, Bkimtouaroriero BBo JaHHBIX U pasmenieHue ux B O3Y, 00paboTKy JaHHBIX
1 BBIBOJ]

a) ObICTpOICIICTBHE MOy el BBOJa-BBIBO/IA

0) BpeMsl peakilui KOHTPOJLIepa

B) IPOM3BOIUTENBHOCTH IIPOIIECCOpa

T') IPOITyCKHAas CTIOCOOHOCTH MTPOMBIIUIEHHOHN CeTH

17. WwurepBan BpeMeHH OT MOMEHTA MOSBJIEHHS BO3IECHCTBUSA HA CHCTEMY (CO CTOPOHBI MOJLY-
Jiei BBOJIA MIJTH OTIEpaTopa) 10 MOMEHTA BEIPaOOTKH COOTBETCTBYIOIIEH pEaKIMU — 3TO
a) JNTUTEIBHOCTh KOHTPOJUIEPHOTO KA
0) uHTEpBaJ OIpoca MOAyJIeH
B) BpEMsl peaKiuu
T') BpEMS YCTaHOBKH BBIXO/IOB

18. Kak HasbiBaeTCs MOBTOPHBII 3amyck [TJIK, KOTOPBIi BBIIOIHAETCS HACTOIBKO OBICTPO
MoCIIe MPOTaJaHusl MUTAHUS, YTO pabOTOCIIOCOOHOCTH BOCCTAHABINBAETCS TaK, OyATO MUTAHUS HE
MPOTaaao

a) XOJIOIHBIN pecTapT
0) TeTuIBIiA pecTapT
B) ropsiuMii pectapt
r) OBICTpBII pecTapT

19. Kak Ha3bIBa€TCSI CHTHAI, UCIIOJIB3YEMBbI IS IPEICTABIEHHS HEMIPEPHIBHO N3MEHSFOLINXCSI
(bU3NYECKUX BEIUINH?



a) aHAJIOTOBBIH
0) TUCKPETHBIN
B) IIOCTOSIHHBIH
T') CTaHIAPTHBIN

20. Kak B cucTeMax aBTOMATHU3ALUK IIPUHATO HA3BIBATH JBOMYHBIE CUIHAIIBI, IOCTYIAOIIUE OT
KOHIIEBBIX BBIKITIOYATENICH, JATIMKOB 3aII0JTHEHUSI EMKOCTEH, TaTYMKOB OXPAHHON CUTHAIN3AIUN H
T.0.?

a) aHaJIOTOBBIC

0) TUCKpETHBIC

B) IIEPUOINYECKUE
T') CTaHIApPTHBIC

21.Kakyto TeopeMy HEOOXOAMMO HCIOIB30BaTh IIPH BHIOOPE YaCTOTHI AUCKPETU3AIMY aHAJIO-
TOBOTO CUrHana?
a) Teopema JIsmyHoBa
0) xpurtepuii HalikBucra
B) Teopema KoTenpHrKOBa
r) Teopema Koru

22. Beibepute THII IUCKPETHOTO BXO/d, COOTBETCTBYIOIINI CUTHATY OT MEXaHUYECKOM KHOII-
KH{, TePKOHA, KOHIIEBOTO BBHIKJIFOUATENs, KOHTAKTOB peJie.
a) moctosinHoe Hanpspxerne (0 — 24 B)
0) nepemenHoe Hanpspxenue (110 B, 220 B)
B) MOKPBII KOHTaKT
') CyXOH KOHTaKT

23. Tlepenaua SHEPrUM WIM UHPOPMALMOHHOTO CHTHAIA MEXKIY DIEKTPUUECKUMU LIETISAMH, HE
MMEIOIIMMH HENOCPEICTBEHHOTO AIEKTPUYECKOT0 KOHTAKTa MEXAY HUMH — 3TO ... pa3BsA3Ka rajabBa-
HUYEeCKas

24. Kakoii U3 nepeyncieHHbIX HHTEP(EHCOB HE MOTyYHII PACIIPOCTPAHEHHUS B IPOMBIIILIEH-
HOM aBTOMAaTH3aIin?

a) RS-485
6) CAN

B) Ethernet
r) SPI

25. Habop nipaBut, KOTOpbIe YIpaBISIIOT 00MEHOM HH(pOpMAaIHel H ONIpeeNsIOT CHH-
TaKCHC M CEMAHTHKY COOOIICHHH, OTIEpally YIIPABJICHUS, CHHXPOHHU3AIMIO i COCTOSIHUS IIPU KOM-
MYHHUKAIUH, — 3TO ... OOMEeHa.

[Iporoxon

26. Kaxoii n3 nepeuncinennsix A3b61k0B cTangapra MOK 61131 He oTHOCHTCS K SI3bIKaM
BU3YaJIbHOTO (IpauuecKoro) nporpaMMHUpOBaHuUs?

a) FBD
0) ST
B) CFC
r) LD



27. Bribepure ab6peBuaTypy, 0003HaYAIONIYIO S3bIK TOCTIEI0BATENbHBIX (DYHKIIMOHAIb-
HBIX CXEM:

a) LD
b) ST
c) FBD
d) SFC

28. Hammmmmre HaszBanwe s3pika ctagaapta MOK 61131, 0coOeHHOCTBIO KOTOPOTO SIBIISI-
©TCsI UCTIOJIB30BaHNE acCeMOIepOITOT00HBIX KOMAaH T

IL

29. OCHOBHBIE KOMIIOHEHTHI s1361ka FBD:

@) omeparopsl, MOAU(UKATOPEI, ONIEPAHIBI, PETHCTD;

D) KOHTaKTEI, BUTKH, KaTyIIKH, COEIMHUTEIbHbIE JTUHHY;
C) GyHKIMOHAIBHBIE GIOKH U COCAMHUTENLHBIE JTHHUM;

d) waru, HayanbHbIE WAy, IEPEX0/IbI, OPUEHTUPOBAHHBIE CBS3H;

30. B 1em 3akmrouaercsi OCHOBHast 0COOCHHOCTH OTEPAMOHHBIX CHCTEM PEabHOTO Bpe-
MeHu?

a) pa3essoT MPOLIECCOPHOE BPEMSI MEXKITy BHITTOJIHEHHEM HECKOJIBKUX MPOTrpaMM

0) obecrieunBalOT JETEPMUHIPOBAHHOE BPEMsI BBIIOIHEHHS 3a7ad ¥ BpeMsl PEaKLK Ha
arrapaTHbIC MTPEPbIBAHUSA

B) OPUEHTHPOBAHBI HA OPTaHU3AIIHIO OBICTPOTO JTOCTYIA K OOIIUM pecypcam CeTH

T') YIPABISIOT pecypcaMy KOMITBIOTEpa U OPTaHU3YIOT B3aMMOJICHCTBUE C MOJIb30BATENIEM

31. HazoBurte crannmapt, obecrniednBaronuii BO3SMOKHOCTh COBMECTHOH paboThI CpeicTB
aBTOMaTH3aluH, QYHKIMOHUPYIOIINX Ha PAa3HBIX allllapaTHbIX mIaT(opmax, B pa3HbIX IPOMBILUICH-
HBIX CETSIX M MPOU3BOJMMBIX pa3HBIMU (pUpMaMu

OPC

32. HanuinnTe aHI0sA3bIYHBIA TEPMUH, 0003HAYAIOIINN «TUCIICTYEPCKOE YITPABICHUE U
cOOp TaHHBIX)»

SCADA

33. Kakoii u3 nepeyncieHHbx GYHKIHOHAIBHBIX OJIOKOB YCTaHABIMBAET CBOU BHIXOJ Q B
COOTBETCTBUU C MPUBEACHHON HUKE BPEMEHHOM TUarpaMMoi?

IN ,—|_[_] ,_

10 n 1213 w“ %
=1 L
t0 tH+PT 12 15+PT
/.'— ; e PT
ET / / ‘ /
7 /’ ;f
—_— / 0
1l 2 t1 4 15
a) TON
0) TOF

B) R TRIG



r)F_TRIG

34. Kakoii u3 nepeynciaeHHbIX (YHKIMOHATBHBIX OJIOKOB YCTAHABJIMBACT HA CBOEM BBIXOJIE
Q JorHyecKyro eqUHHILY U yaepKruBaeT ee B Teuenne ogHoro mukia [1JIK, korma Ha ero Bxoge CLK
MOSBIISIETCS] OTPULATEIBHBINA PPOHT?

a) TON

6) TOF

B) R_TRIG
r) F_ TRIG

35. Bribepute HEBEPHOE YTBEPKICHHE
CTUinst
CTU
VarBOOL1—CU Q VarBOOL3

VarBoolZ2—RESET CV[ VarWORD2Z
VarWORD1— PV

a) Ha BeIxoje Q ycTaHaBIMBAETCS €AMHUIIA, KaK TOIBKO 3HadeHne CV CTaHOBUTCS PaBHO
WiIn

Oounbiie 3HaueHust PV
0) 3nauenne CV AeKpeMeHTHPYeTCs KaX bl pa3, koraa Ha Bxoje CU mosBisieTcss HOBBII

UMITYJIBC
B) npu RESET = 1 Beixox CV ycTaHaBiInBaeTcs B HOJb

I') MONOXUTENbHBIH (poHT Ha Bxoge CU yBennunBaeT 3HadeHrue CV Ha eUHUILY

36. POU, KOTOpPBIN BBIAAET OJIHO MJIM HECKOJIBKO 3HaYEHUI BO BpEMS BBITIOJTHEHHS U BCET/IA
BBI3BIBACTCA YEPE3 DKZEMILISIP, KOTOPBIU SIBIISIETCS €r0 KONUeH

a) mporpaMma

0) dhyHKIHIS

B) QYHKIIMOHAIILHBIHN OJIOK

r) naTepdeic

37. Kakoii u3 3meMeHTOB AepeBa YCTPOICTB MO3BOIISET YCTaHOBUTH CBsi3b ¢ [1JIK? a)
Application

6) Task Configuration

B) Device

r) Library Manager

38. Kakoii u3 npuBeeHHBIX HIDKE MOAyJieil pupmbl RealLab BBINONHSET YHKIMIO BRIBOIA
YIPABISIOMIMX CUTHAIOB IOCPEICTBOM NEPEKITIOYEHHS KOHTAKTOB pene?

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

r) NL-16DI



39. Opmun 3 Bxom0B Moayist NL-16DI HacTpoeH it pabOTHI B PEKUME CUSTINKA M-
MYJIbCOB. YKaXKHUTE HA3BaHHE KOJIOHKH, COJIEPIKUMOE KOTOPOH MO3BOJISIET ONPEICITUTh HOMED yKa-

3aHHOTI'O BXO/Ja.

(H mL_s_16D1 x

Obuee Wma Tun goctyna Tpurrep Caeur READ OnuvHa O6paboTka owmnbok Caeur WRITE
0 Channel 0 Read Input Registers (Koa dyHKkwm 04) Lukn., t#1000ms 160000 1 CoXpaHWTb NocA, 3Ha4eHne
Kanan Modbus Slave X
1 Channel 1 Read Input Registers (Koa dyHkwm 04) Lukn., t#100ms 16%0216 1 COXpaHWTb NOCA, 3HaYeHne
Modbus Slave Init 2 Channel 2 Write Single Register (Koa dyHkwm 06) Mepearuit ppoHT 1620216
ModbusGenericSerialSlave
CooTHeceHme EXOA0B/BLIXOA0E
ModbusGenericSerialSlave IEC
Objects
Cocroatme
Wndopmauma
a) Ums
0) Tun nocryma
B) Tpurrep
r) Cour Read
40. Kaxoe 13 cBOICTB 351eMeHTa Buzyanu3auuu «KHomkay mo3BoJisieT yCTaHOBUTh peak-

LU0 HA Ha)kKaTHe KHONKU?

a) Kondurypanus BBoga
0) [lepemeHHast COCTOSIHUS

B) [lo3umus
r) [lepemennas nBeta

Cneuml)mcauml TecTa. B Tecrax HCIOJIB3YIOTCS BOIIPOCHI C BI)I60pOM OIHOI'0 MPABUIIBHOTO
OTBETA U BOIIPOCHI C BBOAOM TCKCTOBOTO OTBCTA. Bceero 40 BOIIPOCOB.

HNucTpykuus mo BINoTHeHU0. BpeMst sk3ameHanimoHHoro TectupoBanus — 50 mun. Tect
BBITIOTHSIETCS C MCIIOJIE30BaHUEM CHCTEMBI AitekTpoHHoro ooydenns UKTUD http://lms.sfedu.ru.

X.4. JIabopaTopubie pagoTbl NeNe 1-12

(BbINOJIHEHHE, TOATOTOBKA 0TYETA, 3a1MTA 0TYETA)

Monyns 1. IIporpammupoBanue B IporpaMMHO-TEXHHYECKHX KoMmIuiekcax ACY TII

JlaGoparopHas padota Nel. 3nakomcTBO co cpenoit Codesys 3.5. Co3aaHue HOBOTO MPOCKTA.

3uakoMcTBO ¢ MOK-s13p1KamMu nmporpammupoBanus B cpeae Codesys 3.5.

Kparkoe onucanue: cTyaeHTaM HEOOXOIMMO HAYyUHThHCS IEPBOHAYAIILHBIM HACTPOUKaM cpe-
Ie1 iporpammupoBanus Codesys 3.5, 0CBOUTh OCHOBHBIE ITPHEMBI TPOTPAMMHUPOBAHUS Ha S3BIKAX
FBD, ST crarmapra MOK 61131-3 Ha npumepe penieHus 3a1a4H YIPABICHHS OCBEIIEHUEM B KOM-
HaTe C MUCIOIb30BAaHHEM THIOBBIX (PYHKIHMOHAIBHBIX OJIOKOB: TAHMEPOB, CUETUUKOB, IETEKTOPOB

(prHTa. 3aHYCK nporpaMmsbl OCYII€CTBUTDH B PCIKUME OMYJIALINU.

JlaboparopHas pabora Ne2. Cozfjanue CTpyKTYpbI PHIIOKESHUSI.



Kpartkoe onucanue: cTyZieHTaM HE00X0IUMO Hay4YUThbCs paboTaTh CO CIIOKHBIMU NIPOEKTaMU
u ucnoib3oBath POU a1t X CTpyKTypUpOBaHUs Ha IpUMepe 3a1adui MOAEIUPOBAaHHS PabOThI KOH-
BEepoB

Jlabopatophas padora Ne3. Busyanuzamus B cpeae Codesys 3.5.

Kparkoe onucanue: cTyaeHTaM HEOOXOAMMO HAYUUTHCS CO3AaBaTh MPOCTHIE MOJIb30BATEINb-
ckue untepdeiice B cpeae Codesys 3.5 ¢ UCIONB30BaHUEM THIIOBBIX AJIEMEHTOB BU3YaJIH3aIHN:
TEKCT, TEKCTOBBII BBOJ, KHOIIKA U JP.

JIaboparopnas pabora Ne4. Hactpoiika ces3u [IJIK ¢ kommprotrepom. Korduryparms [VIK.

KpaTkoe onucanue: CTyZeHTaM HEOOX0IUMO HAyUUThCsI IEPBOHAYAILHBIM HACTPOMKAM KOH-
TpoJuIepa; BRIMOTHUTE KoHurypamuto [1JIK, HacTpoiiky Momyneit BBo1a-BBIBOA; OCYIIIECTBHUTD 3a-
TPy3Ky IpOTpaMMBbl B KOHTPOJUIEP U 3aITyCK MPOTPAMMBI.

Mopyns 2. AaropurMuszanusi IporpaMMHO-TeXHHUYECKUX KoMmIuiekcoB ACY TII

JlaboparopHast pabota Ne5. ABTOMaTH3MpOBaHHAsI CUCTEMA YIIPaBIICHHUSI KOHBEHEPOM: Pyy-
HOU peXuM.

Kparkoe onucanue: cTysgeHTaM HEOOXOAMMO HAIKCATh TPOTPaMMy M CO3aTh KpaH BU3ya-
JIU3aI1H, [TO3BOJISAIOLINE BBHIIIOJHUTH 3aIyCK M OCTAHOBKY KOHBEWepa B pyyHOM pekume (o Haxa-
THUIO KHOIIKY Ha 3KpaHe BU3yaJH3allH), OCYLIECTBUTh padOTy KOHBEHepa B T€UCHUE 3aJaHHOTO UH-
TepBaja BPEMEHH, UCIIOJIb30BATh 3JIEMEHTh HHAUKALUU paboThl KOHBeHepa.

JlaboparopHras pabora Ne6. ABTOMAaTH3UPOBAaHHAS CUCTEMA YIIPABICHUS KOHBEHEpOM: aBTO-
MaTHYECKHN PEKUM.

KpaTkoe onucanue: CTyJAeHTaM HEOOX0AUMO HAITUCATh IPOrPaMMy, TTO3BOJISIONIYIO BBITIOJ-
HUTH 3aITyCK U OCTAaHOBKY KOHBeiepa B aBTOMaTHUECKOM peXXUMe (TI0 CUTHAITY OT JaTYNKOB TI0JIO0-
JKEHUS, PACTIONIOKEHHBIX B HaUaJle U B KOHIIE KOHBEHEPHOM JICHTHI), 0TOOPaXKaTh CUTHAJIBI OT JaT4H-
KOB.

JlaboparopHast pabota Ne7. ABTOMaTH3MpOBaHHAS CUCTEMA YIpaBIIeHHS POOOTOMMAHUITYJIS-
TOPOM: PYYHOH PEXUM.

Kparkoe onucanue: cTyaeHTaM HEOOXOAMMO HalKCaTh IPOTPaMMy U CO3IaTh 3KpaH BU3Yya-
JIU3AI1H, TTO3BOJISIONINE OCYIIIECTBUTH TIepeMelieHre poO0Ta-MaHHUITYJIATOPa B PYYHOM pexxume (1o
HaKATHIO KHOTIKH Ha SKPaHEe BU3YAIU3alMH1 ), UCTIOIB30BaTh JIEMEHTHI HHIUKAIIMN paOOThl MaHHITY-
nsATOpA.

JlaGopatopnas padora Ne8. ACY poO0TOM-MaHUITYIISITOPOM: aBTOMaTHYECKHI PEXKUM.

Kpatkoe onmncanne. Ctyneraram Heooxoanmo B cpeae Codesys 3.5 HanmcaTs mporpamMmy u
CO371aTh 9KpaH BU3yaIN3allH, O3BOJISIONINE OCYIIECTBUTD IIEpEMEIeHne poO0Ta-MaHUITYJIATOPA B
ABTOMAaTHYECKOM peKUMeE (TlepeMelieHue B TpeOyeMyo MO3UIHI0 0 cpabaThIBAHUIO COOTBETCTBY-
IOLIET0 aTUYMKa TIOJIOKEHHS Ha KOHBelepe). Peann3oBaTh MOIHBIA HUKII TIEpEMEIIEHHUS TPOAYKTA 10
KOHBCI\/’IepHBIM JIMHUSAM.

Mopyns 3. SCADA cuctemsr B ACY TII



Jlaboparopnas pabora Ne9. Coznanne npoekrta B MasterSCADA ¢ ucnosib30BaHHEM 00BEKT-
HOTO MOAX0/1a

Kpatkoe onmncanne. Ctynearam Heooxoanmo B cpene MasterSCADA 3.10 peannzoBats npo-
€KT C UCTIOJIb30BAaHHEM 00BEKTHO-OPUEHTHPOBAHHOTO TIOIX0/1 JUTS PENICHUS 3a]1a91 KOHTPOIIS
YPOBHS M TEMIIEPATYPhI KUIKOCTH B EMKOCTH.

MOI[yj'II) 4. CO3I[aHI/Ie IIPOCKTA 11O KOHTPOJIIO U YIIPABJICHUIO TCXHOJOTHUYCCKHUM IIPOLCCCOM

Jlaboparoprass  pabora Nel(). Co3gmanme  mpoekTa TIO  KOHTPONI U YIpaBle-
HUIO

TEXHOJIOTHYECKUM TporieccoM B cpene Codesys 3.5

Kparkoe onucanue. CtyaeHram HeoOoxoaumo B cpeae Codesys 3.5 pa3paboTarh MPOEKT, M03-
BOJISIOIINN IMUATHPOBATH pabOTy CUCTEMBbI YIIPABICHHS TEXHOJIOTHIECKUAM MPOIECCOM.

Jlaboparopnas padora Nel 1. Co3manue npoekta B MasterSCADA ¢ ncrons30BaHHEM
OPCcepsepa

Kpatkoe onucanue. Ctynenram Heooxoaumo B cpene MasterSCADA 3.10 peanuzoBaTh mpo-
ekt ¢ ucnonb3oBanueM OPC cepsepa mist momyuenust nanHbix ot [1JIK. Pa3zpaboraTts nepeBo cucre-
MBI H OOBEKTOB IPOEKTa, YCTAHOBUTH TPEOYEMBbIE CBA3H.

JlaGoparopHas pabota Nel2. Pa3paborka MHeMocxeMbl «APM nmucnetuepay.

Kpatkoe onmncanne. Ctynenram Heooxoaumo B cpene MasterSCADA 3.10 pazpaboTats
MHEMOCXEMY, COJIEPKALIYI0 OCHOBHBIEC YCTPOWCTBA, 3a1€HCTBOBAHHBIE B TEXHOJIOTHYECKOM IpOIIec-
C€ U OTPaXKAOLIYI0 €r0 OCHOBHBIE ITapaMeTpbl. MHEMOCXEMa JOJKHA COAEPIKATh JIEMEHTHI yIIpaB-
JIEHUS XOJIOM TEXHOJIOTMYECKOro Ipoliecca.

MeToanyeckue peKoOMeHIAlMH 10 BbINOJHEHHIO JJA00PATOPHBIX PadoT

1. I[1pu moaroToBKe oT4YeTa K JIaDOPaTOPHOI paboTe UCIOIb30BaTh TOJIBKO TOT MaTepH-
aJl, KOTOPBIA OTPaXkaeT CYIIHOCTh TEMbI JIAOOPATOPHOI pabOTHI.

2. B oruere k 1abopaTopHOii paboTe HEOOXOAUMO 0OOOCHOBATH 3a1a4H BHIMTOJHEHHS JIa-
0opaTopHOI pabOTHLI.

3. BrInoiHeHNE TOJDKHO OBITH ITOCIIEN0BATEILHBIM

4, B moaroroBke K 1abopaTOpHBIM paboTamM HEOOXOAWMO HCIOJIb30BaTh MaTepHasIbI

COBpEMEHHBIX M3anuii He ctapuie 10 ser.
5. Odopmnenne otdera 1o 1adoparopHoi padore (B TOM YHUCIE TUTYJIBHBIN JIUCT, JIU-
TepaTypa) TOHKHO ObITh IpaMOTHBIM U BhIMonHeHo 1o 'OCT 2.105-95.

Kputepun ouenku:

— 7 0aJUIOB BBICTABISIETCS CTYIEHTY, €CIH JEMOHCTPUPYET IOJIHOE MOHUMAaHHUE IpPo-
osieMbl. Bee TpeOoBaHus, IPEABSBIAEMbBIC K 3a]JaHHIO, BBIMOTHEHBI,

— 5-6 0ayUIOB BBICTABIIACTCS CTYJCHTY, €CIIA JIEMOHCTPUPYET 3HAYUTEIHLHOE TTOHUMA-
Hue pobiemsl. Bee TpeGoBaHus, IPEeIbBIIEMEIE K 3a/IaHUT0, BEITIOJTHCHBI;

— 4 0auta BBICTABIISETCS CTYIEHTY, €CIIH JEMOHCTPUPYET YaCTUYHOE TOHMMAaHHUE TpPo-
OJIEeMBI.



BonsmuHCTBO TpeOOBaHMIA, TPETBSIBISIEMBIX K 33/IaHUTO, BHITTOJTHCHE;

— 0-3 Oanna BBICTABISACTCS CTYACHTY, €CJIM ACMOHCTPUPYCT HCIOHUMAHUC HpO6J]€MI>I.

X.5. KypcoBoii npoekT

KypcoBoii MpoeKT BHIMOIHICTCS B MHTCIPUPOBAHHOM cpejie pa3paboTKU MPOrpaMMHOTO
obecnieuenus st [IJIK u SCADA cucteme mist pazpabotku rpadudeckoro uaTepdeiica «APM muc-
netyepay. Micxos u3 BapuanTa 3aiaHus HEOOXOMMO pa3padoTaTh HH)OPMAIIMOHHYIO U MaTEMAaTH-
YEeCKYI0 OCHOBY IIPOEKTa, a TAK)KE CO37aTh COOTBETCTBYIOIIIE MHEMOCXeMBI. Tpedyercst pazpaboTaTh
MPOEKT aBTOMATU3UPOBAHHOW CUCTEMBI YIIPABJICHUS 3alaHHBIM TEXHOJIOTHYECKUM MPOIECCOM.

Pasznessl NOSICHUTEIBHON 3aIUCKU:

1. Beenenue. IlocraHoBka 3an1auu
2. Kpartkoe onmcanne TEXHOJIOTHYIECKOro Iporecca. XapakTepuCTUKa 00beKTa
ABTOMATHU3aLlMU C MTO3UINH 3a/1a4 yIpaBIeHUS
3. OCHOBHbI€ pelIeHus 10 aBTOMAaTH3AI[MH TEXHOJIOTHYECKUX MPOIIECCOB
1) npuHATBIE NPOEKTHBIE PEMICHUS 110 TEXHUYECKOMY YPOBHIO M CTENIEHH aBTOMATH3a-
UK,
2) mpenyaraemas CTPyKTypa yIPaBJIEHHs TEXHOJOTHYECKHM IPOIIECCOM C YKa3aHHEM
€€ HepapXuuecKoro MOCTPOCHHS, MECT PACTIONIOKEHHUS ITYHKTOB KOHTPOJIS U YIIPaBJICHHUS.

4, Bb100op cpeacTB TEXHMYECKOH peann3aluyl CUCTEMbl YIIPABICHHS C yYETOM YCIOBHUIM
9KCIUTyaTallli, METPOJIOTUYECKUX JaHHBIX, OBICTPOICHCTBUS, HAAEKHOCTH, SJKOHOMUYHOCTH M BO3-
MOKHOCTH HOCTpoeHus 3¢ (eKTUBHON NHPOPMALUOHHO-YIPABISIOMEH CUCTEMBI AJIs1 TEXHOJIOTHYe-
CKOro 00BEKTa.

o. Onucanue alaropuTMOB PETyJIMPOBaHUS, PE3yNbTAaThl MOJAEIHPOBaHMS (3alycka B
PEeKUME SMYIALUH) pa3pabOTaHHOM CUCTEMBI YIIPABICHHUS TEXHOJIOTHUYECKUM [TapaMeTPOM.

6. Onwucanne paspabotku rpaduyeckoro nntepdeiica oneparopa ACY TexHomorude-
CKUM IIPOLIECCOM.

7. 3aKJIIOYeHHE.

[TosicHuTeNbHAS 3aIMCKa I0JKHA COAEPIKATh CIEAYIOMUH rpaduuecKuii MaTepua:

1) (GYHKIMOHAIBHYIO CXEMYy aBTOMAaTH3MPOBAHHOW CHCTEMBI YIPaBJICHUS TEXHOJIOTH-
YECKUM IIPOLIECCOM;

2) CXeMY IMPUBS3KH MOJIEBOTO 000pYJ0BaHUS K KOHTPOJIEPAM U y3JiaM BEpXHEro YpOB-
Hi1 ACY TII, oTpakaroniyto TEXHIYECKYIO CTPYKTYPY CUCTEMBI.

TpedoBanus K 0opMIeHHIO:

- Uznoxenne Tekcra U oOpMIICHHE OTYETa BBIIOIHAIOT B COOTBETCTBUHU C TpeOOBa-
Husmu ['OCT 7.32 — 2001, 'OCT 2.105 — 95 u I'OCT 6.38 — 90. CtpaHHuIbl TEKCTOBOM YacTH U
BKJIFOUCHHBIC B HEE WJUIIOCTPALMK W TaOJMIBI JTOJKHBI COOTBETCTBOBaTH (opmary A4 nmo ['OCT
9327-60.

- TekcT noikeH OBITH BBIMOJHEH JIOOBIM MEYaTHBIM CHOCOOOM C HCIIOJIb30BaHUEM
KOMITBIOTEPA M MPUHTEPa Ha OJHOU cTOopoHe Oymaru opmara A4 yepe3 moaTopa uHTepBaia. L{ger
mpudTa T0JHKEH OBITH YEPHBIM, BbICOTA OYKB, UG M APYrux 3HaKoB He MeHee 1.8 (mpudt Times
New Roman, 14 nt.). — Tekct cnenyer nedaraTs, cOOIIOAas CIEAYIONINE pa3Mephl TOJIei: BepxXHee U
HmwkHee — 20 MM, teBoe — 30 MM, ipaBoe — 10 MM. AG3aIHBIN OTCTYII JOJIKEH OBITH OTMHAKOBBIM
10 BCEMY TEKCTY U COCTaBIATH 1,25 cM.



- BripaBHHBaHME TEKCTA 1O IIUPHHE.

- Paspernraercst ucmonp30BaTh KOMIBIOTEPHBIE BO3MOXXHOCTH aKIEHTHPOBAHMS BHUMA-
HUSl Ha OIpENeTIeHHBIX TepMHUHAX, (popMynax, MpUMEHss BBIAEICHUE XUPHBIM MIPU(GTOM, KypCHB,
MOJUYepKUBAHUE.

- IlepeHoc c10B HENOIIYCTUM.

- Touky B KOHIIE 3aTr0OJIOBKa HE CTaBAT. ECIH 3aroloBOK COCTOUT W3 ABYX MpEIIONKe-
HU, UX pa3JesioT TOUKOM.

- [ToguepkuBaTh 3aroJI0OBKH HE JOMYCKAETCH.

- Paccrosiane Mexmy 3aroioBKaMu pasjenia, rmojapaszefia ¥ TOCIEeTyIOIMNM TeKCTOM
TakK ke, KaK ¥ pacCTOSHUE MEXy 3ar0J0BKaMH U MPEABLAYIIUM TEKCTOM, TOJDKHO OBITH paBHO 15MM
(2 mpobGena).

— Haspanwne xaxoii ri1aBel ¥ naparpaga B TeKCTe padoThl MOXKHO MHCATh Oosee KpyTi-
HBIM MIPUQTOM, KUPHBIM MPUPTOM, YeM BeCh OCTANbHON TeKCT. Kaxnas rinaBa HaunHaeTcsi ¢ HOBOU
CTpaHUIbL, Taparpadsl (TIOApa3IeNbl) PacoIararoTcs IpyT 32 JPYTroM.

- B Tekcte PEKOMCHAYCTCH YallC NPUMEHATH KPACHYIO CTPOKY, BBIACIAA 3aKOHUCHHYIO
MBICJTb B CAMOCTOSITENBHBIN a03ail.

- [epeuncnenus, BcTpeyaromecs B TEKCTe pedepara, JOKHBI ObITh 0opMIICHBI B
BUJIE MAPKUPOBAHHOTO WJIM HYyMEPOBAHHOTO CIIHCKA.

- CHucoK IUTEpaTyphl U CCHUIKH Ha UCTOYHHUKH B TEKCTE 00S3aTENBHBL.

Kpurepum ouenku:

. 51-60 GamnoB BhICTaBIISIETCS CTYJACHTY, €CIIM BHITIONHEHBI BCce TpeOOBaHUS K HaImca-
HUIO ¥ 3amuTe npoekta. O0o3HaueHa mpobieMa U 000CHOBaHA €€ aKTyalbHOCTb, CAENAaH KpaTKui
aQHAJIN3 PA3INYHBIX TOYCK 3PEHUS HAa pacCMaTpUBAEMyIO IPOOJIEMy U JIOTMYHO H3JI0XkKeHa COOCTBEH-
Has MMO3HLMS, C(HOPMYIHPOBAHEI BHIBOIBI, TEMa PAcKphITa MOJTHOCTBIO, BBIIEPKaH 00BEM, coOIToIe-
HBI TpeOOBaHMS K BHEIIHEMY O(OPMIICHHIO, J1aHbI IIPABHIbHBIC OTBETHI HA JIOTIOJHUTEIBHBIE BOIIPO-
ChI;

. 43-50 6aJIJIOB BBICTABJISCTCS CTYACHTY, €CJIM BBIMOJHEHBI OCHOBHBIC TPEOOBAHUS K
MPOEKTY M €r0 3al[UTe BBITIOJHEHBI, HO MPH 3TOM JOIYIIEHBI HeJO0YETh. B 4aCTHOCTH, MMEIOTCS He-
TOYHOCTH B M3JIOKEHUHU MaTepHalia; OTCyTCTBYET JOTHUECKas IMOCIIEA0BATEILHOCTD B CYKJICHUIX; HE
BBIJIEP)KaH 00bEM; UMEIOTCS YIYIICHUS B 0)OPMJICHUU; Ha JIOTIOJIHUTEIIbHBIC BOPOCHI MPH 3aIUTE
JIaHBI HETIOJTHBIC OTBETHI.

. 36-42 0annoB BBICTABISIETCS CTYJEHTY, €CIIH UMEIOTCS CYIIECTBEHHBIE OTCTYILICHHS
OT TpeOOBaHMii K MPOEKTy. B 4acTHOCTH: TeMa OCBellleHa JHIIb YAaCTHYHO;, JIOMYIICHbI (haKTHISCKUES
OUIMOKH B COJNCPIKAHWU HJIM IIPU OTBETE HA JOMOJHUTENLHBIC BOMPOCHI; BO BPEMsl 3alUThl OTCYT-
CTBYET BBIBOJI.

. MeHee 35 0alIoB BRICTABISIETCS CTYIACHTY, €CITH 3a/1a4d MMPOCKTUPOBAHUS HE BHITION-
HEHBI, O0HAPYKMBAETCS CYIIECTBEHHOE HENMOHMMaHHe mpodseM. /TIpoeKT CTyIeHTOM He MpecTaB-
JIEH.

Hynesoil BapuaHT KypcOBOTO MPOEKTa

ABTOMATH3ALMSA Mpo1eccoB BECOBOIo 103MpPpOBaAHUA MMOJCOTHETHOI0 Macjia HaA MaCJI0-
IKCTPAKIIMOHHOM 3aB0OJE

1. ITocTanoBKa 3aga4uu



Ha 6a3e SCADA-cucTeMbl MOJCIUPOBATH IIPOIECCH BECOBOI'O JI03UPOBAHUS OICOTHEUHO-
ro Macjia Ha MacJIOIKCTPAKIIMOHHOM 3aBojie. Pa3paboTarh alnropuTMbl JIOTUKO-TIPOTPAMMHOTO
YIPaBICHHS BECOBBIM JJO3MPOBAHUEM Ha OCHOBE ONUCAHUS TEXHOJOTHYCCKOH MOCIIE0BATEIBHOCTH
orepanuii 1 MapIIpyToB MepeMeIeH!s IOTOKOB Maciia, BKIFOYast 3aJIa4H CYNepBU30PHOTO KOHTPOJIIS
W YIpaBJICHUS aBTOMATH3MPOBAHHOTO paboyero MecTa JAucnerdepa, OCTPOSHHOTO Ha 0a3e mepco-
HAJIBHOTO KoMITbloTepa. OCYIIECTBUTE BEIOOP TEXHUYECKUX CPEJCTB aBTOMATH3AIMU PacCMaTpHUBae-
MO BECOM3MEPUTENBHOM crucTembl. Pazpadorats Mmogenbuyro Bepcuto ACY TII BecoBoro mpo3uposa-
HUs. B kauecTBe 00BEKTA YIIPaBIICHUS BHIOPATh IPOTrPaMMHYIO MOJIEIb, aICKBATHO OTPAXKAIOIIYIO
JUHAMUYECKUE CBS3U BXOJ-BBIXOJI 10 OCHOBHBIM KaHallaM YIIPABJICHUS U BOSMYIICHHH.

2. Onucanue onepanuii BeCOBOro J03HPOBAHUS H y4eTa MacJa

PaccmaTpuBaemsrii HIke ipuMep (prc. 1) wnmocTpupyeT paboTy CXeMbl aBTOMATH3AIHH Be-
COBOTO JIO3MPOBAHUS U MAPIIPYTU3ALUN MAaTEPHATLHBIX TTOTOKOB Ha MAacCI03KCTPAKITMOHHBIX 3aBO-
nax (MD3ax). BecoBoe q03upoBaHue MOICOTHEUHOTO Macia MPOU3BOJAUTCS B MOTYaBTOMATUIECKOM
1 aBTOMAaTHUYeCKOM peskrmMax. CIIMB Maciia Kak U3 BECOB A, Tak M U3 BeCOB B oynkeH ocyiecTs-
JSITHCA TI0 IBYM HANpPaBICHHUSM: B MACIIOCIUBHYIO CTHIIHIO U B paduHaIMoHHOE oTAeneHue. [Ipu
paboTe B aBTOMATHYECKOM M TIOJTYaBTOMATHIECKOM PEKUMAX JOJDKEH MPOU3BOIUTHCS aBTOMATHYC-
CKHI y4YeT KaKJI0r0 OTBECa B BUJIC JAHHBIX O BECE CJIMTOrO Macjia U BpeMEHU OTBeca.

M= nexa ruapatanun

X0 ! XD 3

Becer Becer

Ha macnocmeryro B pademapiorsoe
CTAHLEO OT7 eTTeHHE

Puc. 1. Cxema aBmxeHns IOTOKOB Macia
[Tpu moryaBTOMaTHYECKOM pEXHME Pa0OTHI ONIEPATOP 33/1a€T YCTaBKY 110 BECY, OIPEeisieT

HaIrpaBJIeHHE CJIMBa U BKIIO4aeT Bechl A 1 B. B 3aBucuMocTn ot TOr0, Kakue Bechl ObUIH BKIIOUEHBI
paHblIe, OTKpbIBaeTcs Kiana 1, mm6o kinanan 3 (puc.l). OqHOBpeMEHHOE OTKPBITOE COCTOSHHE Kia-



nanoB 1 u 3 3ampemeno. [1pu BrmrodeHun BecoB A (B) xiraman 1 (3) orkpsiBaercs, a kinamnas 2 (4)
JTOJKEH OBITH 3aKphIT. HaumHaeTcs nporiece HanoaHeHne OyHKepa BecoB. Kianan 5, mubo knamas 6
OTKPHIT (B 3aBUCUMOCTH OT 33J[aHUS 110 HAMIPABICHUIO cIIUBa). OJJHOBPEMEHHOE OTKPBITOE COCTOSIHUC
KJIanaHoB 5 1 6 3ampemnieHo. B cirydae Hanmnums curHaza 006 OTKPBITOM COCTOSIHUM KJIAIaHoB 5 1 6
JIOJKHA CpadoTaTh aBapuifHas CBETOBAs M 3BYKOBasI CUTHAIHM3AIIHS C OCTAHOBOM BECOB (TIOJJAIOTCS
CUTHAJIBI Ha 3aKpBITHE KJamaHoB |...6 u oTkirouaercs Hacoc). [Ipu gocTrkeHun 3aJaHHOTO Beca
kianad 1 (3) — 3akpeiBaetcs. [Ipou3BoauTCS B3BEIIUBAHUE COACPIKUMOTO BecoB. [1o ucteueHun mpo-
1[ecca B3BEIINBAHUS OTKPHIBAETCA KiamaH 2(4), mpOUCXOIUT CITUB JI0 YCTAHOBJICHHOTO 3HAUYEHUS U
3ammch pe3yabTaTa B OJIWH U3 IBYX )KYPHAJIOB (MACIOCIMBHOW CTAHIIMH WA PaQUHAIIMOHHOTO OT/Ae-
JIEHUS) B 3aBICHMOCTH OT COCTOSTHHSI KitartaHoB 5 u 6. Becwsl A (B) oTkimrogarores. [lepeximouenme
KJIaNIaHOB 5 ¥ 6 B MOMEHT pa0OThI BECOB WJIU CIIMBA 3alPEIICHO, TaK ke, KaK U OJIHOBPEMEHHO OT-
KpBITOE cocTosiHME KnanaHoB 1 1 2, 2 u 4, 3 u 4. B pyduHoM pexxuMe yrnpapiieHUE KialaHaMHU OCY-
MIECTBISIETCS ONIEPATOPOM C TIOMOIIBIO AIIEKTPOHHBIX KITFOUEH.

3. OcHOBHBIE pelIeHHUS 110 ABTOMATU3AIIMU TEXHOJOI'HYECCKHUX ITPOLECCOB

OO1mas cTpyKTypa CUCTEMBI YIIPABICHUS IIPOLIECCAMH BECOBOTO JO3UPOBAHUS MOICOTHEYHO-
ro MacJa IpuBeJieHa Ha puc. 2.

NM

BIl

Puc. 2. CtpykTypa cucTeMsl yIpaBjiIeHHs [IPOLECCaMH BECOBOTO JO3UPOBAHHUS

Ha puc.2 npunsrs! ciaenyromue obo3HaueHus: OY — o0bekT ynpasnenus, UM — ucrnonHu-
TeNbHbIe MexaHu3Mbl, Y11 — ycunurensHble npeodpazoBatenu, [1T - mpoMBIIIIIEHHBIH TEPMHUHAT
(APM pucneruepa cucremsl), BII - BeconzmeputenbHblil mpeodpaszoBarens, T/ — TeH30maTInKy.

[Tonb30oBaTenbekuii HHTEPEHC OriepaTopa Py MOJIyaBTOMATHIECKOM YITPABJICHUH JIOJIKCH
BKITIOYATh:

1) TEXHOJIOrMYECKYIO CBETOBYIO CHTHAIM3ALMIO PabOTH HACOCA, KIAMAHOB, CUTHAJIBI O
BKJIFOUCHHOM COCTOSIHHU BECOB;

2) aBapuiiHyl0 CBETOBYIO M 3BYKOBYIO CHI'HAIM3AIMIO BECOBBIX KOHTPOILIEPOB, HEHUC-
MIpaBHOCTEH Ki1amaHoB 1-6, 0THOBPEMEHHO OTKPHITOTO COCTOsTHUS KinanaHoB 1 n2,3u4, 1 u 3,2
u 4, 5 u 6, He epexojia KianaHoB 1 — 6 B HE0OOXOAMMOE COCTOSIHUE Yepe3 3aJaHHOE BPEMSI;

3) OKHa BBOJA yCTaBKH IO BECY;



4) KHONKM BBOJa HAIIPABJICHUS CJIMBA MACIA.
[Ipu paboTe B pydHOM peXHMME Ha IUT OIEepaTopa M0 MECTY JOKHBI ObITh BBIHECEHBI:

1) TexHOMOrMYECKas CBETOBAs CHTHAIIM3ALKS PabOTHI HACOCA U KIIAMIAHOB,

2) CHTHAIBI O BKIFOYEHHOM COCTOSIHMH BECOB;

3) aBapwiiHas CBETOBas M 3ByKOBasi CHTHAIIM3aLlMsl HEUCTIPABHOCTEN KIIanmaHoB 1...6,
OJTHOBPEMEHHO OTKPHITOr0 cocTosTHusI KnamanoB 1 m2,3u4, 1 u3,2u4, 5 u 6;

4) xIIr0YM ynpaBlieHHs KianaHamu 1...6, TabJI0 BECOB M KHOIIKA ITyCKa
Hacoca.

4. Bb10op cpeacTB TeXHHYECKON peaM3alli CHCTeMBbI YIIPaBJIeHUS

CucTeMbl B3BELIMBAHUS PE3EPBYapOB IPEAHA3HAYEHBI 7SI B3BELLIMBAHUS MAaTEPUAIIOB, Xpa-
HSIIUXCS B Pa3IMYHOTO POAA UCTEpHaX, OyHKepax, MUKCepax, pe3epByapax OanieHHOro TUMna u T.1.
Hcnonp3oBaHue 3IEKTPOHHOTO BECOM3MEPUTENHHOIO KOMITJIEKTa, TOMUMO U3MEPEHHUsI Macchl MaTe-
pHana, 1aeT BO3MOXXHOCTh yJaJICHHOTO KOHTPOJISI HAJl CUCTEMOH, YCTAHOBKU PA3IMYHBIX JO3UPYIO-
IIMX CUCTEM H T.II.

BecousmepurenbHbIil KOMIUIEKT COCTOUT M3:

. N0JOOpaHHBIX COOTBETCTBYIOIIUM 00Pa30M TEH30METPUIECKUX AATYUKOB CHJIBI;
. Y3JI0B BCTPOCK JaTUYUKOB,;
. 3JIEKTPOHHOT'O BECOU3MEPUTENHHOIO TEPMUHAIIA MM KOHTPOJLIepa.

Ten3ogaTuuku (TeH30MeTPpUYECKHE JATYMKH) — 3TO CHIIOM3MEPUTENbHBIE 3JIEMEHTHI B
000py0BaHNH, TPUHLIMT PabOTHl KOTOPHIX OCHOBAH Ha M3MEpEeHUH aedopmManyu. Mcnomab3yeTcs B
KpaHOBBIX U OyHKEPHBIX BECax, 103aTOpax U T.1. Bo Bcex COBpeMEHHBIX AJIEKTPOHHBIX BECOBBIX CH-
CTEMax UCTONb3YIOTCA TEH30JaTUYUKH.

Tenzoaarynku BOcTpeOOBaHbI, TAK KaK 00eCIeYnBAIOT TOYHOCTh U3MepeHuid. CoBpeMeHHbIE
TEXHOJIOTHH MO3BOJISIOT CUCTEMaTU3UPOBATh M aBTOMAaTU3UPOBATh BECH MPOIIECC U3MEPEHUH TIPU
MOMOIIIH 000pYIOBaHUS C TEH30IaTYHKaMH. TeH30JJaTYNKN YCTOMYUBBI K BO3JIEHCTBHIO OKPYXKArO-
et cpenbl. COBpeMeHHBIE BECHI C HECKOIBKUMU TEH30AATYMKAMU JIaXKe ITPU HEUCTIPABHOCTH OJTHOTO
U3 JIATYMKOB COXPAHSIOT pabOoTOCIIOCOOHOCTH ¥ TOYHOCTh U3MEPEHHH.

CoBpeMeHHbIE TEH30/IATYUKH OTIUYAIOTCS BEICOKOI TOUHOCTEI. CaMble pacipoCcTpaHEeHHBIE
TEH30/IaTYNKHU — PUHAIEKAT Kiaccy ToUHOCTH C3, 94TO MPAaKTHYECKH COOTBETCTBYET KOMOUHUPO-
BaHHoM norpemHoctd 0,02 %. Bo3Mo)kHa Takke SKCIUTyaTalus TeH30/IaTYUKOB ¢ 00Jiee BBICOKUMHU
[MOKa3aTeIIMA TOYHOCTH.

CymiecTByeT pa3InyHble BUbl COBPEMEHHBIX KOHCTPYKIMH TEH301aTYMKOB. Br1OOp TeH30-
JIaTYMKA 3aBHCUT OT HaA3HAUYEHUS BECOBOI CHCTEMBI, TJI€ OH MCIIOJIb3YEeTCs, U KOHCTPYKTUBHBIX Xa-
PaKTEepHCTUK MECTa YCTAaHOBKU TeH30/aTunKa. biaronapst pazHooOpa3uio TUIIOB TEH30IaTYUKOB,
OPEANPHUITHS MOTYT BBIOpaTh 000py10BaHue, Hanbojee NOAXOAIIee Il X IPOU3BOICTBEHHBIX
TexHONOruH. TeH304aTunKN pa3an4aroTcs Mo BUAAM:

. Opnnortoueunsie. [103BONIAIOT coO3/aBaTh BECOU3MEPHUTEIBHBIE CHUCTEMBI Ha OJHOM
naturke. OHU IPUMEHSIOTCA B JO3UPYIOIIEM U (PaCOBOYHOM 0OOpPYIOBaHMH, TAaKXKE B KOHCTPYKLIMSIX
IaT(hOPMEHHBIX BECOB C HEOOJIBIION HAarpy3Koi Ha mnardopmy.

. KoHconbHble (KOHCONBHASL Oalika CABHUIa) MPUMEHSIOTCS KaK YyBCTBHUTEIBHBIE JIe-
MEHTHI B BECax M BECOM3MEPUTENHFHBIX CHCTEMAX ¢ OOIIMM HOMHWHAIBHBIM TPEJICIIOM B3BEIIUBAHUS
(HIIB) 5-7 ToHH.

. S-o0pasznble (banka Ha pacTshKEHHE-CHKaTHe) MpeJHa3HAYeHBI JUIS TOJIBECHBIX OYyH-
KEpPHBIX BECOB. BpeMst yCTaHOBKH W 3amycka 0OOPYAOBaHUS YMEHbBIIACTCS 33 CUET KOMIUICKTAI[UH
JIATIYNKOB MIAPHUPHBIMA TTOABeCaMU. Takue mardukd paboTaroT Mo MPUHITUITY MPeoOpa3oBaHMs Me-



XaHH4YCCKasa cujia paCT}DKeHI/IH/C)KaTI/IH B HpOHOpHHOHaHBHLIﬁ BHCKTpI/I‘-IeCKI/Iﬁ CUTHAJI BJOJIb OCH
CUMMETPHUHN JaTYUKaA.

. [Hunuaapuyeckue pabOTAOT 32 CYET MPEOOpa3OBaHUS MPHU CXKATHH MEXaHUYECKOU
nedopMaIiy B MPOTIOPINOHATBHBIN AIEKTPUIECKHA cUTHAI. VICIONB3yIOTCS TP HU3TOTOBICHUH HO-
BBIX WJIM MOJAEPHU3AIINH CTaphIX BECOB aBTOMOOMIIBHBIX, BATOHHBIX WJIM MHOTOTOHHBIX OyHKEpPHBIX.
A Takxe B KOHTPOJIbHO-U3MEPUTEIILHOM 000PYI0BAHUY U UCTIBITATEILHBIX CTCH/IAX.

° BI)ICOKOTCMHCpaTypHI)IC. TCH3OIL3T'-II/IKI/I 9TOIro BHUIA H€06XOI[I/IMI)I AJi1 U3MEpPCHUs
BECa B YCJIOBUSX C BBICOKOM TeMnepaTypoﬁ, MO3TOMY Yall€ BCECrO MCIIOJIB3YIKOTCA B METAJUIYpPIryUu, a
TAKXKC IJId B3BCHIMBAHUA B SKCTPEMAJIbHBIX MTPOMBIIIIJICHHBIX YCIIOBUAX.

° I[aT‘lI/IKI/I us3 HepmaBemmeﬁ CTaJIi, KaK IpaBUJIO, paCCUYUTAHbI HAa JOJI'YIO 3KCILITya-
TalqUIO U NPUMEHAIOTCA B arp€CCHUBHBIX YCJIOBUAX, TAKUX KaK MUIICBAA WKW XUMUYCCKas IMPOMBIII-
JICHHOCTb.

. Jatunku Ha pacTsbkeHUE MpeaHa3sHayeHbl U1 pabOoThl B TSKEIBIX YCIOBHUSIX U HEO00-
XOJMMBI B KAY€CTBE U3MEPHUTENBHBIX JIEMEHTOB B BECOM3MEPUTEIHHOM 000PYIOBAHUHN C BRICOKUMU
MEXaHUYECKUMH Harpy3KaMHu.

TeH301aTINKN U3TOTaBIUBAIOTCS M3 KAYECTBEHHBIX MaTEPHAIOB, 00ECTIEUNBAOIINX AOITHI
CpOK ciTy’k0bI 000pyAOBaHuUs. BOTBIIMHCTBO TEH30IaTYNKOB MTPOU3BOASTCS U3 ATFOMIHHUS, HepKa-
BEIOIIeH cTany M JIETUPOBaHHOH cTanu. BogoHenpoHuiaemMble TEH30JaTYMKH, U3TOTOBJICHHBIE U3
HEPI)KaBEIOIICH CTald, ¢ KJIaccoM 3auThl [P68 Tak ske BocTpeOoBaHbI, 0COOCHHO B PHIOHOH M THIIIS-
BOM IPOMBIIJIEHHOCTH.

TenzoMeTpruecKie JaTYMKA TOAOUPAIOTCS UCXOIS M3 TEOMETPHUUECKUX TapaMeTpOB pe3ep-
ByapoB U Macchl OpyTTO CHCTEMBI (Macca pe3epByapa + Macca MaTepualia + BHEIIHUE (haKTOPBI, BIH-
SAOIIHUEC Ha CI/ICTCMy). B ocnoBHOM MWIMHAPUYCCKUC NUCTCPHBI YCTAHABJIMBAIOTCA Ha 3 JaT4yuKa,
MPsIMOYTOJIbHBIE — HAa 4 naT4uka. s cucTeM ¢ HeCTaHJApTHOM reOMETpHUEil BO3SMOKHA YCTAHOBKA
10 12 natuukos. J{j1st TOUHOCTH CHCTEMBI HEOOXO0IUMO MaKCUMAJIbHO YMEHBIINTD BIMSHUE BHEIIHUX
(bakTOpoB: cUCTeMa JI0JHKHA ONMUPAThCS TOIBKO Ha TEH30METPUIECKHE TaTYNKH, UCTIONIB30BaTh MST-
KHE€ COCAMHCHUSA IJId CUCTEMEI II0Ja4YX U BRII'PY3KU MaTCpuUaia.

¥Y3ab1 BeTpoiiku AaTYMKOB. [[1151 o6ecrieueHus: MakKCUMalIbHOM TOYHOCTH BECOU3MEPUTEIb-
HOW cHCTeMBI He00X0IMMa MPaBUIIbHAS Tepejada Harpy3KH Ha TEH30METpUYecKre TaTYuKu. B cu-
CTEMax C PUMEHEHNUEM TEH30METPUUECKUX JATYUKOB U3MEPSIETCS TOIBKO BEPTUKAIBHBINA BEKTOP
CWJIBI TOAaBaeMOM Harpy3kH. OCTabHbIE BEKTOPBI CHIIBI HE YUUTBIBAIOTCS, TaK KAK 9TH CHJIBI BIIHSA-
10T Ha YyBCTBUTEILHOCTh CUCTEMBL. TakuM 00pa3oM, OCHOBHOE NpeIHa3HAYEHUE Y3JI0B BCTPOHKH —
VCKJIFOYEHHE WM YMEHBIIEHUE CUJI, BIUSIOINX HA YyBCTBUTEIBHOCTD U ITPaBUIIbHAS U TOYHAS I1€-
peaada OCHOBHOT'O BEKTOPA CHIIBI HA TEH304aTuuK. Hapsiny ¢ 3TUM, y3/1bl BCTPOMKH IPEIHA3HAYEHBI
JUTS 3aIIMTHI IaTYMNKA OT MEPErpy30K, YMEHBIICHHUS BIUSHUS BO3JICHCTBUSI BHOPAIIUH, YIAPHBIX CHIL,
JUHAMHYECKUX HArpy30K H T.JI.

BecoBble TepMUHAIIBI, BECOBbIE KOHTPOJIJIEPBI — 3TO YCTPOKUCTBA [T 00pabOTKH, Tiepe/ia-
Y U OTOOpaKEHUS Pe3yIbTaTOB U3MEPEHHH.

BecoBbie TepMUHAIBI pa3IMYalOTCs IO CBOUM (DYHKITMOHATBHBIM BO3MOXKHOCTSM. [IpocThie
MOJIEJIM BBITIOJIHSIOT OCHOBHBIC 3aJIa4M: BBIBOJI pe3yJibTaTa Ha JUCILICH, CYET IITYK, CYMMHpPOBaHHE,
COCTaBIICHHE PEIENTYp, OTCICKHBAHUE 3aJJAHHOTO Beca. BecoBble TepMIHANBI CIIOKHBIX MOJIENEH
BKITFOUYAIOT KOMITBIOTEP C OTKPBITOH apXUTEKTYPOil B MPOMBINIICHHOM HCIIOJHEHUH. TepMUuHaIbI 1
KOHTpOJIIephl UMeIoT 1dpossie (binary, RS232/RS422/RS485) u ananorossie (0-10B, 4-20MA)
BBIXOJIHBIC CUTHAJIBI JJIs IOJKIFOUYEHHUS K APYTUM MPOMBIILICHHBIM 3JICKTPOHHBIM YCTPONCTBAM MM
KOMIIBIOTEPY M MOTYT Iepe/laBaTh HAKOILICHHY0 HH(POPMAIIHIO B KOMIIBIOTEPHYIO CETh 11€Xa WK
MPEITPHUSTHUS.

B kauectBe Texamueckux cpenctB aBTomatuzanun (TCA) paccmatpuBaemMoil BECOM3MEPH-
TEJIHHOMN CHCTEeMBI BhIOpaHa mpoAayKuus Gpupmsl « TeH30p-M» B CBSI3U ¢ HATMYUEM Y HEE TTOTHOTO
Habopa M MIHUPOKOTO BHIOOPA HEOOXOJUMBIX YCTPOWCTB, a TAKXKE 110 MPUIHHE TEPPUTOPUATLHON OH-



30CTU U OTCYTCTBUA U3JACPIKCK, CBSI3aHHBIN C HUMIIOPTHBIMU ITOCTaBKaMU (OTe‘IeCTBeHHHﬁ IPpOU3BO-

JTUTEIh).

4.1

4.1.1 Cxempt ycmanoexku 0amuuKkos

TeHnzoMeTpuyecKue JaTYUKH

B 3aBHCHMOCTH OT KOHCTPYKLIWH YCTaHABIMBAEMbIX MU CYIECTBYIOIIUX B HAJTMYUH BECO-
MU3MEPUTENBHBIX PE3EPBYapOB U IIEXOBBIX MOMEIIEHUH B IIEPBYIO OUepe b HEOOXOIUMO BBIOPATH
HanOoIIee MOIXOSIINH THIT TeH30METPHUUECKHUX JATYMKOB, a TAKXKE OIPEICINUTh TpeOOBaHHS K HIM
110 HanOoJbIIeMy (HOMHHATBHOMY) TIpeelTy U3MepeHHs (B3BEIINBAHUS ), TEMIIEPATYPHOI 1 KOPPO-
3UHHON CTOMKOCTH. OCHOBHBIE THUITBI KOHCTPYKLIMH YCTAHOBKH OYHKEPOB U IIUCTEPH, & TAKKE COOT-
BETCTBYIOIIUE UM TpeOOBaHUS U 3aMeUaHus peACTaBICHBI B Ta0M. 1.

Tabn. 1. CxeMbl YCTaHOBKH JaTYMKOB

a) MOJABECHOI OyHKep

b) onopsl Ha cpeTHEM YPOBHE

C) OTOPBI Ha MOJTY

{
k)

%‘( I ‘(‘

Jatauku Jatuuku pacTskeHus Jatuuku cxatus cepud M

cepun C2
Cunonepena- | [lpoymmnasl  co chepuue- | [Ipocteiimue (I1Y) * [Ipocretimme (I1Y)
romue ckuM noammnHukoM (C2/111)

* Perynupyemsie (P) ¢ Bo3-
MO>KHOCTBIO




yCTpoHCTBa
(Y3751 BCTpOH-
1979

* Perymupyemsrie (P) ¢ Bo3-
MO>KHOCTBIO PET'YJIMPOBKHU
O BHICOTE

+10MMm

PETYJIMPOBKH T10 BHICOTE
+10MM

* Perynupyemble oniopHbIe 3a-
kimagaeie aetamu (PIT, PITH,
PIIA,

PITAH)

OOpaTUTh BHU-
MaHHe

[Tpu HEOOXOUMOCTH TIPEY-
CMOTPETh aBapUHHBIC YIIOPHI
ST IpeIOTBPALICHUST HECaHK-
[IMOHUPOBAHHBIX TIEpEeMeIIie-
HU €eMKOCTH B aBapUMUHBIX
CUTYaIHIX

* [IpenycMOTpeTh aHTHOIIPOKU-
JBIBAIOIIEE YCTPOUCTBO OT BO3-
JIEHCTBHSI BETPOBBIX HArpy30K

* Ha MONIOYHBIX U NMUILEBBIX
MPENIPUATHAX C TOJIaMH, UMe-
IOIMMH HaKJIOH, PEKOMEHYET-
Cs IPUMEHATD PEryJIUpyeMble
OIIOPHBIE 3aKJIaJHbIE NETAIU U
y3JIbl BCTPOMKH U3 HEPKABEIO-
ey cranu

Tenzonaturku cepur M u C2H BBINOJHSIOTCS U3 HEPHKABEIOILIEH CTANN U UMEIOT CTEIICHb
3amuThl 00omoukoit [P68 mo 'OCT 14254. /Ins npuMeHeHHs BO B3PHIBOOIIACHBIX YCIOBUSAX BO3-
MOJXKHO CIICI[MAJIbHOE UCTIOTHEHUE TaTYMKOB B COOTBeTCTBHHM ¢ TpeboBanusamu ['OCT P51330.0-99

(MDK

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

4.1.2 Koauuecmeo menzooamuuKoe

KomnuectBo TCH30AaTYUKOB OIIPCACIIACTCA MO KOJIUYCCTBY OIIOP. HpI/I O9TOM H606XO,I[I/IMO

MMETH B BHJLy CJIEIYIOIINE OOCTOATEIbCTBA:

® OnTuManbHOE KOJIHYECTBO JaTYUKOB C TOYKU 3PCHUA METPOJIOTHUHN — 3,

* Ecnu eMxocTs uMeeT 6 Uil § onop, BO3MOKHO YCTaHOBHUTH €€ Ha 3 win 4 gaTdymka 3a cyer

JIopabOTKA KOHCTPYKIMH (0OBSI3Ka OMOpP JIOTMOJHHUTENBLHBIMU CBS3IMH (TpyDa, YroJoK,

IIBEIIEp).

MGTOZ[I/IKa n0u60pa HOMUHAJIBHBIX HAI'PY30K JATUYUKOB:

HIMN= — 2P,
N

)

rae HITW — nanbonpmmii mpenen n3mMepeHwuii moaoupaemoro garuuka, N — kon-Bo onop, P — makcu-

MaJlbHasi Harpy3Ka Ha eMKOCTh (Bec OpyTToO).

[Nony4yeHHas BeTMuMHA OKPYTIISiETCS B OOJBIIYIO CTOPOHY JI0 Onmkaiiniero 3Hauenust HITU

JaTdyuKa

4.1.3 Pexomenoyemole ecosvle npeodopazosamenu

C YKa3aHHbIMU THIIAMHW JATYUKOB MIPOU3BOAUTCIIb PCKOMCHAYCT UCIIOJIb30BATh BECOBLIC

npeoOpazoBaTesii yKa3aHHbIE B Ta0I. 2.



Tabm. 2. PeKOMeHILyeMLIC IMPOU3BOJUTCIICM BCCOBBIC npeo6pa3OBaTenH

TB-014 TB-003/05H TB-011 TBH-003/05/1 TBHU-024
" Mnactuk. [P42 Hepx. cranb, Hepx. crans, P65 P65
CIIOJTHEHUEC JIACTHK, IP65 IP65
RS-
Css3s ¢ [IK RS-232/485 RS-232/485 - RS-232
232/485/USB
Hozatop - - + + +
B3peiBo3aiueH
Hckpozarmiiexn
HOE - - - X 1B
HBIC LIETIH
HCIIOJIHCHHE

* UCKpO3auwiuuieHHble dJIeKmpu4decKue yenu NOOKNIOYEHUS] MEH300AMYUKO8

4.1.4 lamuuku cepuu C2H

Kak orMeuanocs Bbliie, Mpy UCIIOIb30BAHUH MTOIBECHON KOHCTPYKLIUHU LUCTEPHBI (KOH-
CTPYKIHS a) B Ta0JI. 1) HCTIONB3YIOTCA AaTYMKH pacTsbkeHus cepurt C2H. Jlanee nmpuBeneHs! HX OC-

HOBHBIC TCXHUYCCKUEC XaPAKTCPUCTUKHU.

Omnucanue: S-o6pasHbie TeH301aTYUKH HA Harpy3Kky ot 200 mo 2000kr u3 HepKaBeromeh
ctamy. Crenens 3amuTel obonoukoii [P68.

OobsaacTu npuMeHeHusi: OyHKEPHBIE BECHI, 103aTOPEI, B3BEIINBaHNE €MKOCTEH 1 Oa-
koB. CooTBercTBHe ctangapTam ['OCT 30129, MO3M P60. OcoGennoctu:

® I[aT‘II/IKI/I H3roTOBJICHBI U3 KOMIUICKTYIOIINX U MATCPHUAJIOB JIYHIINX MHUPOBBIX IMPOU3BOJUTC-

nen

® FepMeTmauI/m TEPMO-U T€H30‘IYBCTBI/IT6J'IBHOI\/II CXEM HNPOU3BOAUTCA KpI;IH.IKOfI H3 HEpKaBeC-

IOIIlEN CTaJIu

* Kpemenue 3aIUTHON KPBIIIKUK YIPYTOMY 3JIEMEHTY OCYLIECTBJIETCS C TIOMOIIBIO Jla3ep-

HOH CBapKu

*  Kaxaplil 1aT4vK MPOXOAUT MPOBEPKYHA T€PMETUYHOCTD TE€IHEBBIM TeUEHCKATENEM

¢ IIpu HOpMHpPOBAaHUU NTAPAMETPOB JATYMKA U UCTIBITAHUSAX UCIOJIB3YIOTCS YHUKAIbHBIE METO-

KU

® MHOI‘OCTyrIeH‘IaTaSI CHUCTCMaA KOHTPOJISI KaYeCTBA TCH30JaTYNKOB

¢ Tapantuiinblii cpok 4 roga

Tabmn. 3. TexHnueckue xapakTepUCTUKHU JaTuuKoB cepun C2H

[TapameTps! gaTunka

Enunuier namepenust

3HaueHMs MapaMeTpPOB

HauOonsimmit npenen usmepenus (HITA) KT 200, 500, 1000, 2000
Kirace Tounoctu mo 'OCT30129 (MO3M P60) C1 C3
Umcino moBepoYHbIX HHTEPBAJIOB 1000 3000
MuHUMaNBHBIA TOBEPOYHBIN HHTEPBAI HITM / 5000 | HIIMK / 10000




Pabouwmii ko3 durment nepenayun (PKIT) MB/B 2 +£0,010 2 0,002
Hauanebheiii ko3dpdunuent nepemaun (HKIT) % ot PKII <3 <3
KomOuHMpoBaHHast MOTPEIIHOCTh % ot PKII <=+0,040 <40,020
[Monzyyects (30 MUH.) % ot PKII <=+0,049 <40,025
Uzmenenne HKIT ot Temnepatyphr % ot PKII/°C < 40,0028 <#+0,0014
Nsmenenune PKII ot Temnepatypsl % ot PKII/°C <40,0022 <+0,0011
Haunbonbiee HanpspKeHUE MTUTaHUS TOCTOSIHHOTO B 12
TOKa
ConpoTHBIIEHUE BXOJIHOEC Om 1100 +£20
1000 £2

ConpoTuBieHNE BEIXOTHOE Om > 5
ConpoTUBIICHUE U30SIUUU I'Om -10... +40

-30... +50
Junana3oH TepMOKOMIIEHCAIUU °C
Pabounii nnanazon temmeparyp °C
Juana3oH Temrneparyp XpaHeHHs °C -40... +50
Crenens 3amutsl o 'OCT 14254 1P68
HomycTumas neperpyska B TeueHue He Oonee 1 gaca % ot HITU 25
Paspymaromas Harpyska % ot HIIN 300

Marepuail jaT4uka

Hepxageromas craib

CTaHI[apTHaﬂ KOMILVICKTAllUusA:

* Hcnonnenune cornmacao MO3M P60: 3000 moBepoYHBIX HHTEPBAJIOB

*  YeThIpeXIPOBOIHAS CXEMa MOIKITIOUEHUS
* DKpaH He COeTUHEH C KOPITyCOM
* JlnuHa kabenst 3m

Onuun:

* PaGounii quanason Temneparyp: -50... +50°C
* Hcnonnenne cornmacHo MO3M P60: 1000 moBepoYHBIX HHTEPBAJIOB

¢ Jlnuua xa6ens ot 2 1o 100m
¢ lectunpoBojHasg cxema MOoJKIIYEHUs

* Brxonnoe conporusiieane ot 100 7o 10000m

* Hamnpsixenue nutanus ot 2 10 36B

* B3peiBo3anuileHHOe UCTIOTHEeHHE B cooTBeTcTBUM ¢ TpeboBanusamu ['OCT P51330.0-99
(MBK 60079-0-98), TOCT P51330.10-99 (MBK 60079-11-99)




Puc. 3. Buemnwuii Bug natunkos cepun C2H

8
T

Tabxn. 4. Macco-rabaputHble mapaMeTpsl AaT4nkoB cepun C2H

HIIN, xr L, H,mm | D, MM Macca natumka, Kr Jnuna xabens, M
MM
200 7 74 78
0,9
500
3
1000 94 90 96
14
2000 96 94 98
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4.1.5  famyuku cepuu M

[Tpum ycTaHOBKE IIMCTEPH C MOMOIIBIO OIIOP HA CPEHEM YPOBHE HIIH HA MOy (KOHCTPYKIIMU
a) i b) B Ta0I1. 1) HCIIONB3YIOTCS NaTIUKK cxaTws cepun M. [laree mpuBeieHBI X OCHOBHBIE TEX-

HUYECKUEC XapaKTCPUCTUKH.

Onucanue: TeH304aTYMKU COKATUSI MEMOPAHHOTO THIIA U3 HEepkaBetolel cranu. J{uamna-

30H Harpy3ok ot 500 mo 5000kr. Ctenens 3anuThl 000104uK0i [P68 O0acTh MPUMEHEHU:

BsBemmBanne eMkocTe 1 0aKoB

CooTBeTrcTBHE
crangapram: TOCT
30129, MO3M P60

Oco0enHoOCTH:
hd ﬂaT‘II/IKI/I HN3rOTOBJICHBI n3 KOMHHCKTYIOIHI/IX nu
IV 111175:4 MUPOBBIX TIPOU3BOAUTENECH

MaTepraioB

¢ T'epmerusanus AaTyMKa NPOU3BOAUTCS KPBIIIKOW M3 HEPXKABEIOLIEH CTAJIM, IPUKPEILNIEHHON
K yIIPyroMy 3JIEMEHTY C ITIOMOUIBIO JIA3EPHON CBApKH

*  Kaxzaplil 1aTYMK MPOXOJUT IIPOBEPKY HAa TEPMETUYHOCTH TE€IHEBBIM TeUEHCKATeNEM

* TeH301aTUYMKK NPOXOAAT HCIBITAHUS HA STAJOHHBIX CHIJIO33JAIOIIMX MAIlMHAX MPOU3BOJI-
ctBa «Ten30-M». MamuHsl IPOIIIN IEPBUYHYIO TOBEPKY U BKIIOYEHHI B 'ocpeectp

® HOTp66I/ITCHIO TCH30JaTYHUKH ITOCTABJIAKOTCA, HO,I[06paHHLIMI/I 110 rpyiimam Ajigs COBMECTHOT'O

HCIIOJIB30BaHUA B BECaxX

* TapanTtuiinslii cpok 4 roga

Tabn. 5. TexHnyeckue XapakKTePUCTUKH JATYUKOB cepruu M

ITapamerps! naTunka

Enuanie: nsmepeHus

3HaueHMs TapaMeTpPOB

Han6omnbiuii npeaen usmepenns (HITH) T 0,5;1,0; 2,0; 3,0; 5,0
Kitacce Touroctu o 'OCT30129 (MO3M P60) C1 C3
Uuciio noBepovYHBIX UHTEPBAJIOB 1000 3000
MHHMMaJIBHBIN IOBEPOYHBIN UHTEPBAJI HITM /5000 | HITM / 10000
IPabountii ko3 punment nepenaqn (PKIT) MB/B 240,010 2 +£0,002




Hauanensrii koadunment nepenaun (HKIT) % ot PKII <3 <3
KomOuHMpOBaHHAS IOTPEITHOCTD % ot PKII <40,040 <+0,020
[MTonzydects (30 MuH.) % ot PKII <40,049 <+0,025
M3menenne HKIT ot TemmnepaTypsr % ot PKII/°C <=+0,0028 <40,0014
M3menenne PKII ot TemmepaTypbl % ot PKII/°C <40,0022 <4+0,0011
HauOonbliiee HaNpsDKEHUE MUTAHUS IOCTOSTHHOTO TOKa B 12

ConpoTHBIIEHHE BXOIHOE Om 750 £15

700 £1
CormpoTuBIIeHE BEIXOTHOE OMm >5
CompoTHUBIICHHUE U30JISAIIAN I'Om -10... +40
-30... +50

Juana3oH TepMOKOMITEHCAIIUN °C

Pabounii nnanazon temmeparyp °C

Junarma3oH TemMreparyp XpaHeHHs °C -40... +50

Crenens 3amutel 1o 'OCT 14254 1P68

Jlomyctumasi eperpyska B TedeHue He 6osiee 1 daca % ot HITU 25

Paspymiatomas Harpyska % ot HIIN 300

Marepuai jaTumka

Hepxagerowmas craib

CTaHI[apTHaﬂ KOMILVICKTAllUusA:

* Hcnonnenue cormacio MO3M P60: 3000 moBepoYHBIX HHTEPBAJIOB

* Jlnuna kabens 3m
*  UeThIpeXMpOBOIHAS CXeMa MO KITIOYCHUS

® SKpaH KaOes He COCIUHCH C KOPITYCOM TC€H304aTUHUKa

Onunun:

* PaGouwuii nuanason temmepatyp: -50... +50°C

* Hcnonnenue cormacio MO3M P60: 1000 moBepoYHBIX HHTEPBAJIOB

e Jlnuna ka6ens: ot 2 1o 100m

* IlecTunpoBoHas cxema MOIKIIOYSHHS

* Brixoanoe conpotusienue ot 100 1o 10000Mm
* Hamnpspxenue nutanus ot 2 10 368

* B3speiBo3amuiiieHHOEe MCIOAHEHHE B cooTBercTBuU ¢ TpeboBanusmu ['OCT P51330.0-99

(MDK

60079-0-98), T'OCT P51330.10-99 (MK 60079-11-99)




Puc. 4. Buemnnii Bug at4nkoB cepur M

Taba. 6. Macco-rabapuTtHble mapaMeTpsl JaTIUKOB cepuu M.

R
HIIN, T H, mMm Ml\’/I Macca natamka, Kr Juna xabens, M
0,5 39 30
15 3
1 42 50
2
3 43
5 44
= . 97 2
25 Copa R ®78
— .|
e——— - 3 ote. M5x10
\\‘—/ e v Ve N\
uw i —
| £ | ‘ “," f
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4.2 V3161 BCTPOiKHM JaTYHKOB (CHJI0Nepeaalolye YCTPoiicTBa)

B 3aBucuMocCTH OT HCIOIB3yEeMON KOHCTPYKIMHU LUCTEPHBI U COOTBETCTBYIOIIEH CXEMBI
YCTaHOBKH JAaTYUKOB (TabJ1. 1) cremyer UCIoiib30BaTh COOTBETCTBYIONIHE y3IIbI BCTPOUKH (CHITOTIE-
penaromne ycTpoiicTa) Uil MOHTUPOBAHHMS IaTYMKOB BO B3BEIINBATEIbHYIO KOHCTPYKIIHUIO.




4.1.1 V3awr ¢cmpoitku ona oamuukoe C2H

Jua nataukoB cepunt C2H (myHKT 2.1.4) 1, COOTBETCTBEHHO, CXEMBI YCTAHOBKH a) (Tadu. 1)
MPOU3BOJIMTENIEM PEKOMEHIOBAHO HCIIONh30BAThH CHIIOTIEPEIAIOIINe YCTPOHUCTBA ISl TATYMKOB pac-
TsoxeHus-coxatug C2/113, nmeroriue cieayromne TEXHIUYEeCKAe XapaKTePUCTHKH.

Onucanue: Y3ea BCTPOHKH cO ChepHIecKIM TOIIUITHIKOM. [IpeoTBpaIaeT mosBieHne
OOKOBBIX CHJI M TIOBBIIIIAET TOYHOCTh U3MEpPEeHU. MaTtepran — OMHKOBaHHAS CTaIb

-

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

Twum mar- | HIIW, | H, mm| HI1, H2, H3, h, d, B, B1, M, MM
O0o03HaueHue
quKa T MM MM MM MM MM MM MM
0,2;
05 240 | 74 | 180 | 77
C2/1113-2 C2H 1 5 90 | 196 | oz 56 | 20 | 12 16 | MiIé6
2 260 | 94 | 200 | 96
C2/113-7 3,5 7| 374 | 120 | 294 | 120 | 80 | 25 16 20 | M24
C2/1113-10 C2 10
398 | 140 | 308 | 140 | 8 | 35 | 21 26 | M30x2
C2/I113-20* 20




* — cTab TOBBIICHHON TBEPAOCTH

4.1.2 Y3nasl 6cmpoiiku 013 oamuukoe cepuu M

Jua nataukoB cepunt M (yHKT 2.1.5) 1, COOTBETCTBEHHO, CXEM YCTaHOBKH a) u b) (Tadm. 1)
MPOU3BOMTENEM PEKOMEHIOBAHO HCIIOIh30BaTh CUIIOTIEPEIAIOIINE YCTPOHCTBA ISl YCTAHOBKH €M-
KOCTH Ha JaT4yuku. [Ipu 3TOM BO3MOXKHA yCTaHOBKA Ha npocTeiue onopsl (MS0/ITY, M65/1TY
M70K/ITY, M100/ITY), perynupyembie onopsl (M50/ P, P1, PK, P2, PK1, M65/ P, P1, PK, P2, PK1,
M70K/ P, P1, PK, P2, PK1, M100/P2) u perynupyemsie 3axnangasie neramu (P11, PITH, PTIA,
PITAH). /lanee npencraBieHbl TEXHHYECKHE XapaKTEPUCTUKN EPEUHCICHHBIX y3JIOB BCTPOMKH.

4.1.2.1 Hpocmeitmue onopot (M5S0/11Y, M65/11Y, M70K/I1Y,
MI100/11Y)

Cunonepearoiee yCTpoCcTBO MPOCTEHIIee AT yCTAHOBKU €eMKOCTH Ha naTdynku. Codera-
Hue QIaHIa U3 MITKOHM CTaIM M 3aKaJICHHOT'O BKJIAJIbIIIA TIO3BOJISET MTPOBECTH KAUECTBEHHYIO yCTa-
HOBKY C MUHUMAaJIbHBIMU 3aTpatamu. [IpuMensercs mpy HaTHIuyd OCHOBAHUS U OTIOPHI, HAXOSAIINX-
Csl B TOPU30HTAIIBHOM INIOCKOCTH. MaTtepuai — KOHCTPYKIIMOHHASI MJTH HeprKaBelolas cTajb.




Puc. 6. BHemnuii Bug mpocreiimeil onopsl

Tab:. 8. 'abapuTHBIC pa3Mepsl IPOCTEUIINX OHOP.

Tun nat- D, D1, H, H1,
marepuain

YHKa MM MM MM MM

M50 KOHCTPYKLIMOHHAS CTaJb 98 50 78

M65 KOHCTPYKLIMOHHAS CTaJb 65 93

M70K KOHCTPYKIIHOHHASI CTJTh 116 | 116 75 103

M100 KOHCTPYKIIMOHHAS / HePIKaBeroIas cTaib 156 | 156 | 100 | 140
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g fo
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?D1




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

Onucanue: Cunonepeaaroniee yCTpoHCTBO «peryarpyemas Oopay» sl yCTAHOBKH €MKOCTU
Ha JaT4uky. B coueranunu c peryiaupyemoin 3aknaganoit aeransto PIT/PITH/PIIA/PITIAH nozBomnstoT
MPOU3BOJNUTH YCTAHOBKY EMKOCTH Ha TATUYUKH B CIIOKHBIX YCIOBUSX — IIPH HAKIIOHHOM (yHIaMEHTE
1 OTIOpax pa3HOU BBICOTHI.

P: Inametp pe3nObI BTy KM M48. Martepuan — KOHCTpYKIIHOHHAS CTajlb.

P1, PK: lnametp pe3n0b1 BTynmku or M20 no M48. Marepuain — HepKaBeromiast © KOHCTPYK-
[IMOHHAS CcTallb. KOMIIEKTyeTCsI 3aIIUTHBIM KOXKYXOM.

P2: luameTp pe3nObI BTyNKH — M56X3. Matepual — KOHCTPYKITMOHHAS CTajlb.

PK1: IIpumensiercs npu Hanu4Iuu pe3b00BOro oTBepcTHs B onope Oaka. Marepuan — Hepxa-
Berolas crajgb. KoMIuiekTyeTcst 3aiuTHBIM KOKYXOM.

Puc. 7. BHemnuii Buja peryJupyeMoi onopbl

Tabu. 8. [abapuTHBIC pa3Mepbl PEryIMPyEeMbIX OIOP.

O06o3Hauenue | Tun maryuka Marepuan H, mm D, D1, M,




MM | MM MM
M50/P M50 98
Mo65/P M65 KOHCTPYKIIMOHHAs CTaJIb 170... 190 135 M48
116
M70K/P M70K
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Tabn. 9. 'abapuTtHbIe pa3Mephl PETyIUPYEMBIX
or110p.
O6o3unaue- | Tum garuu- M, mMm D, mMm D1, H, mMm
Marepuan
HUE Ka MM
M50/P1 M50 98
M65/P1 MG65 KOHCTpyKuuoHHasi| M20, M24, M30, M36,
CTaJlb M42, M48 116
M70K/P1 M70K
150 190...22 0
M50/PK M50 98
MG65/PK NI Hepxkaseromas | M20, M24, M30, M36,
CTaJIb M42, M48 116
M70K/PK M70K
O6o3naue- | Tun matum- A, MM B, H, mMm D1, mm M,
Marepuan
HUE Ka MM MM
M50/P2 M50 HE 98
M65. KOHCTIZ‘;?E"HH“ 200 menee | 210..260 M56x3
M65/P2 M70K- 15 116




10T
M7TOK/P2 M70K ot HE MEHEe
15T
400 25
M100/P2 M100 156
O06o3naue- |Tum marum- M, mMm D,mm |DI, MmMm H,
Marepuain
HH € Ka MM
M50/PK1 M350 98
MG5/PK1 NI Hepxkaserowas | M20, M24, M27, M30, 150 180...22
CTalb M42, M48* 116 0
M70K/PK1 M70K
* — 8O3MOIICHOCHb U320MOBAEHUS C Pe3bOOll NOO 3aKa3
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M50/P1, M50/PK...

M50/P2, M65/P2...

M50/PK1, M65/PK1...

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

Onucanue: Perynupyemas onopHas 3aKjajiHasi 1€Talb ¢ YIIOpaMH ¥ I'BO3/IIMHU (aHKEpaMu)
JUTSL yCTAaHOBKH €MKOCTH Ha JTaTYUKH. [103BOJISI€T MPOU3BOUTH YCTAHOBKY €MKOCTH Ha JaTYUKU TPU
HaKJIOHHOM (pyHmaMeHTe. MOXKET MPUMEHSThCS COBMECTHO ¢ perynupyemoii ormopoit PK/P1/P2/PK1.
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Puc. 8. BHemnuii Bui peryaupyemMon 3akiiaHoi Onopsl

Tab:. 10. 'abaputHbIe pa3Mephl PEryIHPYEMOH 3aKJIaAHON JeTanu.

Tun A, | Al,| B, B1, B2, | D1,
O06o3HaueHHe Marepuan
JIaTYNKa MM | MM | MM MM MM | MM
M50 KOHCTPYKIIMOHHAs 98
PII, PITA CcTajb
M65, 116
M70K
250 | 200 | 20 | "° “;EH“ 100
M350 98
PIIH. PIIAH HEpIKaBEromas
’ M65, CTaIn 116
M70K
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4.3 BecouzmepuTtenabHblii npeodpasosarenas TB-003/05H

B cooTBeTcTBHU ¢ peKOMEHIAUSIMU ITPOU3BOANTENS (TA0. 2) IS IPECTaBICHHBIX BBIIIE
TeH3oMeTpuieckux natynkoB cepur C2H nmu M (mynkTsr 2.1.4 u 2.1.5) BeIOpan BecoBoii peobpa-
3oBarenb TB-003/05H, nmerommii foctaTouHbIi Habopa HUPPOBBIX HHTEPPEHCOB TIepenadn JaHHbIX
(USB u RS232/485), uto obecnieunBaeT NpOCTOTY HHTETPAIlMH CUCTEMBI YIIPABICHHS U KOHTPOJIS
BECOM3MEPUTENHHOTr0 0060pynoBanus. Hike npencTaBieHbl TEXHUYECKUE XapaKTepUCTUKHU Mpeodpa-
30BaTesl.

Onucanue: /[ ucrons3oBanus B m1aT(GOPMEHHBIX BecaxX. 3aMeHa TOMYJISIPHON MOoJIenn
TB-003/05/ I1. Kopmyc nmpeobpazosatens TB-003/05H BeimonneH 3 Hepxkaetotel cranu. Cre-
neHpb 3amuThl 000104k0i [P65 mo 'OCT 14254, a Takke MPOKUNA 1nana3oH padoynx TeMuepaTyp
(ot -30 1o +40°C) O3BOJISAIOT MCIIOIB30BATE IPEOOPA30BATENL B CHIPBIX U HEOTAIIMBAEMBbIX TIOME-
nrenusix. Jns nepenaun pesynsratos B3BemuBanus Ha PC npea- ycmotpens! natepgeiicesl USB u
RS-232/RS-485.

HuTepdeiicor: USB u RS232/485. Oco-
OCHHOCTH:

* Bo03MOXHO U3roTOBJIEHHUE ITPeoOpa3oBaTelsl ¢ MOAYJIEM aHAIOTOBOTO BBIXO/IA

* Koprmyc u3 Hepxkasetomieit cramm, [P65, -30... +400C

* VYnobHoii paboTy ¢ mpeoOpas3oBaTeleM [eJaeT KJIABHATypa € XOPOIIMMH TaKTHUJIbHBIMH
CBOWCTBAMH M 3BYKOBBIM ITOJITBEPKICHUEM HAXKATHUSI.

* KiaBuarypa co 3ByKOBBIM IOATBEPIKICHUEM HAKATHS

* Bricora cuMBonoB 40 MM, perynupyemasi spKoCThb TTOJICBETKU



Puc.9. Brennuii Buj BeconamepurenbHOro npeodpaszosarens TB-003/05H

Tabn. 11. Texuudeckue XapakKTEPUCTUKU BECOM3MEPHUTEIbHOTO ipeodpazopareins TB-003/05H.

[Tapametp 3HaueHue

Henuneiinocts He Oonee, % 0
Wnpnnupyemas pasperiaromias cnocodHocts Ha 1 MB/B, He xyxe 60 000
TemnepatypHblil ko3 uirenT Hayana mKansl (Hys), ppm/°C, He Xyxe 2
Temmnepatypusblii koadduirent konna mkansl (HIB), ppm/°C, He xyxe 2
JInama3oH BXOJHOI'O aHAJIOrOBOro curiana, MB/B -3... 43
MuHMMaNbHBINA BXOJHOM CUTHAN Ha OJIHO OBEPOYHOE AelieHne, MkB 1

Tun nepBu4HOro Npeodpazopartens TEH30PE3UCTOPHBIN

[MuTanue nepBUYHOTO Mpeodpa3oBaTens

5B, 3HaKonepeMEeHHOE

TuI TUHUY CBSA3W C IEPBUYHBIM TIPeoOpazoBaTeieM IlTecTunpoBoHas
MakcumMaibHas IJIMHA CBSI3H C TIEPBUYHBIM ITpeodpa3oBaTeneM, M 50
MuHuMalbHOE BXOTHOE COTPOTHUBIICHHE TeH301aTurKa, OM 50
Pa3mep nzo0paxeHns: OAHOTO CUMBOJIA, MM 30x 40

Tun uaaukaropa CBETOIUOTHBIN
KonngecTBO pa3psaoB HHAUKAITMHN Beca 5

Hanpsoxenue nuranus, B

nBoitHoe 220/10-30

[MoTpebnsemas momiHOCTh, BA, He Oonee 10
Pabounii nuanaszon temneparyp, °C -30... +40
CreneHp 3aIUThl 000JIOYKOM IP65
I"aGaputHbIe pa3Mepbl, MM 245 x 175 x 67
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Puc. 10. 'eomeTpudeckue pazmepsl BecousMepuTeabHoro npeodpazosarens TB-003/05H

5. MopeJb 00beKTa yIpaBJieHUsI

OOBeKTaMu ynpaBJIeHUs] aBTOMAaTHUECKOW CHCTEMBI SBIISIIOTCS OyHKepHBIe Bechl A 1 B. Ilpu
3all0JTHEHUH B3BEIIMBAEMBIM IIPOYKTOM BECOBOM OYHKEp ONMMCHIBAETCSI MHTETPUPYIOIUM 3BEHOM
0e3 3ama3bpIBaHus, a [IPU CIIMBE CAMOTEKOM BECOBOI OyHKEp MOJEIHPYETCs allepHOIUUECKUM 3BeE-
HOM TepBoro nopsaka. I'paguxu nepexomHsIX MPOLECCOB, MPOTEKAOIINX B BECOBOM OyHKEpE MpH

€ro 3aIl0JIHEHUH U OTIOPOXKHEHHH, N300paskeHbl Ha puc. 11: yyacTok 1- HamonHeHue OyHKepa, yda-
CTOK 2 — Bec (KOJIMYECTBO) Maciia B OyHKepe He MEHSETCs], y4acTOK 3 — CIIMB (CAMOTEKOM) U3 OyHKe-

pa.

v

Puc.11. Ilepexonnbie mporieccsl B BECOBOM OyHKepe

Takum 06pa30M, HN3MCHCHUEC KOJIMYCCTBA Macjia B 6yHKepe m(t) OITUCBIBACTCA CIICAYIOLIUM
Kt, tot

m;, GOt te

BBIpa)KeHI/ICMZ
mt()="
Olmi De—tT/ t0#

rae t, — BpeMs 3anonHeHus OyHKepa 10 HyKHOro oosema My, t. — MOMEHT BpEMEHH, COOTBETCTBYIO-
muid Havay ciuBa; K — Ko puuueHT, onpeaenseMslii TapaMeTpaMy Hacoca, a 3HadeHue 1 3aBUCUT



OT KOHCTPYKITUH OyHKepoB. 1o mpuBe A€ HHOMY BBIPQXKEHHIO COCTABIISIETCS POTPAMMHAS MO/IENb
00BEKTa yIpaBJICHUS.

VipaBlieHHE TPOLIECCAMU HAMOJIHEHUSI U CIIMBA OCYILECTBIISACTCS MoJaueii KOMaH/ «3a-
IyCK/OTKIIIOUEHHE» HACOCA U «OTKPBITHE/3aKphITHE» Ki1anaHoB. KiiamaHbl MOKHO yCIIOBHO pasje-
JIMTh HA JIBE TPYIIIBL: OTBEUYANOIIHE 32 MOCTYIICHUE Macia u3/B OyHkepsl (1—4) u onpeaesstonme
HanpaBJIeHHe ciuBa Macia (5, 6). B mpouecce paboTs! porpaMMbl aHATU3UPYETCs. COCTOSIHUE BCeX 6
KJIAIIaHOB U B ClIydae OOHApYKEHHUs OJJHOTO U3 3aMPEIICHHBIX COCTOSIHUI FeHEPUpPYyeTCsi COOOICHUE
B OTYETE TPEBOI U MIPUOCTaHABIMBaeTCs paboTa mporpammsl. Hinke npuBeneHa Tabauia 3amnperieH-
HBIX COCTOSIHUI KianaHoB 1 — 6 («0» — KI1amaH 3akphIT, «1» — KJIanaH OTKPBIT, «*» — JI000e COCTOsI-
HUE)

Tabn. 12. 3anmpemieHHbIE COCTOSHUS KIIalaHOB

N|] 1 [ 2 ] 3 ] 4 | 5 | 6
*x | |  * | %

v 0o | O
I
g****ll
5

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

Kpowme Toro 3anpeieHHsIM ABIsETCA 3aKPhITOE COCTOSHUE BXOJHOIO KJIallaHa BECOB A MITN
b nipu 3amycke ogHOTO M3 HUX. HY)KHO OTMETHUTB, YTO IOCKOIBKY OOBEKT yIPABICHHUS HE SBIISIETCS
peasbHBIM U MOJIEIMPOBAaHUE aBApUITHON CUTYyaIlK (HEBepHas peaklys KjarmaHa Ha KOMaHIy «OT-
KPBITHE/3aKPBITHE» ) HE MTPEYCMOTPEHO, TO BOSHUKHOBEHHE 3alpellleHHBIX KOMOMHAINI BO3MOXHO
TOJIBKO B PYYHOM PEXHUME yIpaBiieHHs padOTOH KJIallaHOB, B CIIy4ae aBTOMAaTHUECKOI'0 YIPABICHUS
TaKue KOMOMHAIMY HCKITFOYAOTCSL.

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

APM omneparopa BecoBoii B SCADA-cucreme Trace Mode npeacrasinsier co00i OAMH 3KpaH,
BKJIIOYAIOLIMH 3JIEMEHTH! HHAMKALUHY U YIIPABJICHUS IIPOLIECCOM JO3UPOBKU. DKPaH CO3AAETCs IPH
TIOMOIIN cpeJIcTB rpaduueckoro uHTepdeiica Trace Mode; ero o0muit BuJ pecTaBieH Ha puc. 12.
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Puc. 12. O6muii Bua sxpana APM omneparopa BecoBoi

Ha skpane nzo0pakeHsl Hacoc, OyHKepbl A 1 B, knamanel 1 — 6 U COeIMHUTENBHBIC KaHAJIBI
Mexay HUMU. 11151 rpadnaeckoil MMUTAUH MPOTEKaHUsI TPOIIECCOB UCTIONB3YIOTCS AUHAMHYECKHE
aneMeHThI: Jlopokka, YpoBeHb 3anonHenns 1 CocTosiHue Kinanana. JJopoxka UMUTHPYET JIBIKEHHE
MacJia 110 KaHaily, Y POBEHb 3all0JTHEHUs [IPEICTABIISIETCS] U3MEHEHUEM YPOBHS 3aJIMBKH MIPAMO-
yroipHuKa, COCTOSIHUE KilalaHa HACHTU(PHULIUPYETCS IBETOM I'e€OMETPUIECKO (Urypsl (KpacHbIH —
3aKPBITOE, 3€JICHBI — OTKPBITOE).

B kauecTBe 31€MEHTOB yIpaBIeHHUs HCIONB3YIOTC KHONKH: «Ilyck A» n «Ilyck B» — ans
3aImycKa COOTBETCTBYIOMIHX BecoB, «<—MCC» u «PO—>» — /14 3aaHusl HaIlpaBIIeHUs CITUBA, «3aja-
HHUE Macchbl» — JUIsl 33JJaHUsl YCTaBKH 0 Macce Macia. J{ist ”HpopMupoBaHHs orlepaTopa o0 TEKyIIeM
KOJINYECTBE Maclia B OyHKepe MCIOB3YIOTCS SJIEMEHTHI THTA «/{HHAMUYeCKni TEKCT».

DKpaH colepKUT deTbIpe clos: «CioiocHOBHOI», «Cioii_Tpenay, «Cnoii OT» u
«Croii_pyunoit». [Ipu 3amycke mporpaMMbl BUACH TOJIBKO OCHOBHOM CITOH, €r0 COAEPKUMOE TTOKa-
3aHO Ha puc. 3. J{nst oToOpaxkeHns1 OCTaIBHBIX 3JIEMEHTOB HCIIONB3YIOTCSl COOTBETCTBYIOIINE KHOII-
ku: «Tpenn (mokazath)», «OTueT TpeBor (IoKa3aTh)» U «Py4uHoil pesxum». Ciion comepkaT COOTBET-
CTBEHHO TPEHJ 3all0JHEHUs OyHKepoB, aeMeHT «Ctpoka OT» ¢ coobmenusamu otuera tpesor (OT)
H 3JIEMEHTHI py4HOro ynpasneHus. Ha puc. 13, 14 npuseneHs! 3kpaHbl ¢ BAAUMBIMH JOMOJIHUTENb-
HBIMU CJIOSIMU.
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Puc. 13. OcHoOBHOI 3KpaH ¢ 0TOOpakaeMbIM TPEHIOM M OTYETOM TPEBOT

Puc. 14. OcHOBHO dKpaH Mpu padoTe B PYYHOM PEKIME

B PYYHOM PEKUME OIIEPATOP MOKET CAMOCTOATEIIbHO MEHATH COCTOSTHUE KJIAIIaHOB C ITIOMO-
IIBIO ITAHCIN HepeKJIIO‘IaTCJICﬁ.

J1y1s1 cBSI3U ¢ IpOrpaMMOi MOJISITMPOBAHUSI 33]IaF0TCSl ApTYMEHTHI dKpaHa. Mx arpubyTsl u
CBsI3b ¢ rpa)MYeCKUMH dJIEMEHTAMM SKpaHa MmoKa3aHsl B Ta0wmie 13.



Tabmn. 13. AprymMeHTHI 3KpaHa

HasBanue Tun Tun CBs13b ¢ rpaduyeckum naTepdeiicom
JAHHBIX
3amanue oObema In/Out | real [IpuHuMaeT 3HaYeHKE IPU HAXKaTHH Ha KHOTIKY «3aJaHue
Macch»
Texymmuii_Bec A In/Out | real 3HaueHue aprymeHTa oroopaxaercs B 010ke «/uHamuueckuit
— TEKCT», BRIBOJUTCS Ha TpeHA. VI3MeHseTcst mporpaMMHO
Texyumii Bec B In/Out | real
Texymuii_Bec oOmmii In real 3HaueHue apryMeHTa BRIBOJUTCS Ha TpeHA. 3MenseTcs npo-
TPaMMHO
Ilyck A In/Out | usint s 3amycka BecoB Ha HanojaHeHue. [Ipyu HaxXaTUM Ha KHOTIKY
«Ilyck A» npunumaet 3HaueHue «1». Takxe u3mMeHsercs
[IPOrPaMMHO
IIyck B In/Out | usint s 3amycka BecoB Ha HanojaHeHue. [Ipyu HaXkaTUM HA KHOTIKY
«Ilyck B» npunnmaer 3nauenue «1». Taxxe uzMenseTcs
[IPOrPaMMHO
MCC_nampasieHue In/Out | usint Jlnst 3amanust HarpaBiieHus ciauBa. [Ipy Ha)kaTHK Ha KHOTIKY
«<-MCC» npuHumaeT 3HaueHue «1»
PO _mnampasienue In/Out | usint Jlnst 3amanust HarpaBiieHus ciauBa. [Ipy Ha)kaTHU Ha KHOTIKY
«PO—>» npunumMaer 3HaueHue «1»
Hacoc In usint g paGoThl nuHAMHUUYECKOro 31eMenTa «Jlopoxkay (pu
Hacoc=1 Buaeoxiun 3anyuien). I3mMeHseTcs nporpaMMHO.
Craptr_Cron In/Out | usint g pa3pemnienns HanolTHeHHus OyHkepa. M3meHsercs npo-
rPaMMHO U Ipu HaxaTud Ha KHONKY «Ilyck A» mim «Ilyck
B»
Pazpemmts _cnuB In/Out | usint st paszpenienus cinuBa. M3sMeHseTcst IporpaMMHO
Kn 1 In usint Omnpenensier cocrosiune Knanana i (i=1..4). 3mensiercs npo-
. IrPaMMHO (B aBTOMAaTH4YECKOM PEXHME) U C TOMOILBIO Mepe-
Kn_2 In usint KIItouaTeneit (B py4YHOM pexXiMe)
Kn 3 In usint
Kn 4 In usint
Kn 5 In usint Omnpenensier cocrosiane Knanana i (i=5, 6). I3mensiercs npo-
- IrPaMMHO U IIPH HaXXaTUU Ha KHONKHU «<—MCC» n «PO—>»
K 6 In usint
Crnoli_ocHOBHOHI In usint OmnpenensioT BUIUMOCTB ¢i10s1 («1» — cioii He oToOpakaeTcs,
— . «0» — cnoii BuzeH). Cinoil_0ocHOBHOW=1 10 yMOIYaHHUIO U HE
Crnoi_tpenn In usint M3MEHAETCS. 3HAYEHUS OCTAIBHBIX apIYMEHTOB U3MEHSIOTCS
Croit OT In usint TIpH Ha)XaTHH Ha KHOTIKK « T'peHp (mokasarte)», «OT4eT TpeBor




Crno#i_pyuHoii In usint (Toxasath)» u «PydHOH pexumM»

TEXT_MES In real Hcnons3yroTes 11l TeHepaIiyl COOOIIEHNH 0TYeTa TPEBOT.
Cpsi3aHBbI C MMOJIB30BATEIBCKUMHU CJIOBAPSMU U CITYKEOHOM

TEXT_MES_2 In real nepeMeHHol @Message

B y31e RTM npoexTa coznaercs rpymia KaHanoB «JKpan», Kyaa u3 rpymmsl «labimo-
HBl_3KPaHOB» IEPEHOCUTCS CO3AaHHBIN DKpaH. [y BceX ero apryMeHTOB BBIIIOJIHIAETCS MpoLeaypa
aBTOIIOJCTPOUKHU.

6.2. IlporpaMMa MoeJIMPOBAHHUSI TEXHOJIOTHYECKOTO Mpomecca

[Iporpamma moaenupoBaHus Hanrcana Ha s3bike Texno ST. B tabmure 3 npuBonasTes apry-
MEHTBI IPOTPaMMBI U UX MPUBA3KY K apryMEHTaM dKpaHa.

Tabn. 14. ApryMeHTBI IporpaMMBbl MOACTHPOBAHUS

HasBanue Tun Tun IIpuBsA3KH K apryMeHTaM 5KpaHa
JaHHbIX
3amanue oObeMa In real 3amanue oObema: PeanbHoe 3HaUeHUE
Clear_g Out real 3aganve oObeMa: BxojaHoe 3HaueHHE
Macca A Out real Texymuii_Bec A: BxomHoe 3HaueHue
Macca B Out real Texymuii_Bec B: BxogHoe 3HaueHHe
O6mmii_Bec Out real Texymmii_Bec oOmmii: PeanbHOe 3HaUeHUE
Bpewms In real @Calc_Loop_1: 3nauenne (McTOUHUKH/TIPUEMHUKH.

Huarnoctuka u cepsuc_1. lmarnocruka 1)

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

Ilyck B In/Out | usint [Tyck_B: PeanbHoe 3Ha4YeHUE

PUSK_A Out usint ITyck_A: BxoaHoe 3HaYeHHE

PUSK_B Out usint [Tyck B: BxogHoe 3HaueHue
MCC_Hamp In usint MCC_Hanpasnenue: PeaabHoe 3HaUeHNE
PO_mnanp In usint PO_nanpasnenue: PeanbHoe 3HaueHue
MCC namp_ BbBIBOJ Out usint MCC nanpasnenne: Bxogroe 3HaueHne
PO_mnamp BrIBOA Out usint PO_nanpasienne: BxogHoe 3HaueHne
Pa3p nanonnenue In/Out | usint Craptr_Cromn: PeansHoe 3HaueHnE

Hacoc Out usint Hacoc: PeansHoe 3naueHne

RESET Out usint Crapt_Crom: BxoaHoe 3HaueHue




Pa3p cnus Out usint Pazpemuts cnuB: BxonHoe 3HaUeHue
Knanl Out usint Kn_1: BxogHoe 3HaueHue

Knan2 Out usint Kn_2: BxogHoe 3HaueHUe

Kian3 Out usint Ki1_3: BxoaHoe 3HaueHne

Kian4 Out usint Ki1_4: BxoaHoe 3HaueHHe

Kunamn5 Out usint Kn_5: BxogHoe 3HaueHue

Kinan6 Out usint Kn_6: Bxognoe 3naueHue
MESS_NOM Out real TEXT MES: BxogHoe 3HaueHue
MESS_NOM 2 Out real TEXT MES 2: BxoaHoe 3Ha4Y€HHE

[lepemennas @Calc Loop 1 rpynmsr JlmarHocTuka NpuHAMAET 3HAYSHHUS PEabHOTO Bpe-
Menu 1mkia CALC.

Jiia reHepanym cooOIEeH A ¢ TTOMOIIBIO TiepeMeHHo (@Message B CBOMCTBaxX KaHala
TEXT_ MES 3agaetcst Tun Output, BO BKIIaJKE CBOUCTB «ApXUBAIis» ycraHaBiuBaercs ¢ar «OT-
YeT TPEeBOI», co3aaeTcs MpuBs3ka K [1onp30BaTebCKOMY CIIOBapIO, @ BO BKJIAJKE «JlOMOTHUTETHEHOY
— IpUBsI3Ka K mepeMeHHol @Message 1. [Ipu nusmenennn Beixoguoro 3uadenus ((9,Q)=1...8) xana-
na TEXT MES renepupyercs cioBapHOE COOOIIEHIE C COOTBETCTBYIOIIAM MOPSAKOBEIM HOMEPOM
(1...8). Ananornunsie neficteus BermonHstoTcs 1 TEXT MES 2, @Message 2 u Broporo [lomnb-
30BaTEIbCKOIO CI0BapA.

s pa®oTHI mporpaMMbl MOTPEOOBAIHCH TIT00ATHHBIE TIEPEMEHHBIE TSI IIPOMEKYTOUHBIX
BBIUMCIICHUH ¥ BpeMEHHOTo XpaHeHus pe3ynbTatoB: MASS A, MASS B, Ost, out, i, n, K, nom.
Huxe npuBOIUTCS TEKCT MIPOrPAMMBI.

PROGRAM

VAR_INOUT Pa3p_namnonuenue : USINT := 0; END_VAR
VAR_INPUT 3ananue_ob6wema : 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_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 Kan2 : USINT; END_VAR
VAR_OUTPUT Kan3 : USINT; END_VAR
VAR_OUTPUT Kan4 : 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_ssisox : USINT; END_VAR
VAR_OUTPUT MESS_NOM _2 : REAL := 0; END_VAR

Il nposepxa nanuuus 3anpeweHHbIX COCIMOAHUIL U 2eHEPAUUs co0Ouye-
Hui if 3amanue oO0wema>100 || 3amanue oO0bema==0 then

MESS_NOM=1,
Pa3p_nanonnenune=0;

elsif MCC_nanp==0 && PO_nanp==0 then
MESS_NOM=2;
Pa3p_caur=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 Kiman5==1 && Knan6==1 then
MESS_NOM=8;

elsif (ITyck_A==1 || [Tyck_B==1) && (Knan2==1 || Knan4==1) then
MESS_NOM_2=1;

elsif (ITyck_A==1 && Knanl==0) || (ITycx_B==1 && Kman3==0) then



MESS_NOM_2=2;

elsif Pasp_cimmB==1 && (Kman2==0 && Kan4==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;
[Tycx_B=0;

if MESS_NOM==1 || MESS_NOM==2 then
Knaml=0;
Kman2=0;

Knan3=0;
Kman4=0;

end_if;

end_if;

Il npozpamma svinonnaemca nuwis npU OMCYmMcmeuu «MPeeoNCHBIX» CUMY-
ayui if MESS_NOM==3 && MESS_NOM_2==0 then if
Pa3p namonmnenne==0 then

Hacoc=0;

end_if;

I 3anyck éecoé A, modenuposanue nanoinenus Oynkepa
if Pa3p_nanonnenne==1 && Ilyck_A==1 then

Hacoc=1;
RESET=1;

MASS A=MASS A+100*(Bpems/1000/60); // nepemennas Bpems usmepsemcs ¢
Mc

Macca_A=MASS_A
; end_if;

Il 3anyck éecoe B, modenuposanue nanonnenus Gynkepa
if Pa3p_nanonnenne==1 && Ilyck_B==1 then

Hacoc=1;
RESET=1;
MASS B=MASS_ B+100*(Bpems/1000/60);



Macca_B=MASS B
; end_if;

Il nepexniouenue meacoy pabomoi ecos
if Pa3zp manonnenne==1 && Ilyck A=—=1 && ((Macca A+Macca B)>3ananue oObema ||

Macca_A>50) then
Pa3p nanonnenne=0;
RESET=0;
Hacoc=0;

Ost=3aganne oOGbema-

(Macca A+Macca B); if Ost>0 then
PUSK_A=0;
PUSK_B-=1,
Knam1=0;
Kman3=1;
RESET=1,
Hacoc=1;
end_if;
end_if;

Il nepexniouenue mexcoy pabomoii éecoe
if Pa3p_nanonnenne==1 && Ilyck B==1 && ((Macca_A+Macca_B)>3anganue o0bema ||

Macca B>50) then

Pa3p nanonnenue=0;

Hacoc=0;
RESET=0;
Ost=3amanne obnema-
(Macca_A-+Macca_B); if Ost>0 then
PUSK_A=1,
PUSK_B=0;
Kmanl=1;
Kman3=0;
RE-
SET=1,
Hacoc=1;
end_if;
end_if;

O6mmii_Bec=Macca A+Macca B;



I 3a6epwenue npoyecca nanonnenus, 3anyck cauea
if O0mwmii_Bec>=3amanne obwvema && 3amanme obOwnemal!=0 then

PUSK_A=0;
PUSK_B=0;
Knaml=0;
Knan3=0;

RESET=0;
Pa3p cnus=1;

O6muii_Bec=0O0mmmii_Bec+Ost;
end_if;

/I mooenuposanue npoyecca crusa 3a 50 maxmos pavomol npozpam-
mut for i=0to 50 do integ[i]=i; end_for;
if Pa3p_cnue==1 then

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

Il onpeoenenue, c kakozo 6ynkepa 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

Il nepecuem macc, ycmanoexa kna-
nanoe if nom==0 then
Macca A=K*out;

MASS A=Macca A;
Kman1=0;
Knan2=1;

Knan3=0;
Knan4=0;

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

MASS B=Macca B;



Knamnl=0;
Knan2=0;

Knan3=0;
Knan4=1;

end_if;
if MCC_nanp==1 then
Kmanb=1;
Knan6=0;
elsif PO_nanp==1 then

Knan5=0;
Knan6=1;

nd_if;
else

n=0;

Il oxonuanue wuxkna cnuea usz dynkepa, 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 maxkma mooenuposanus ciuea 0O06-
uuii_Bec=Macca A+Macca B;

Il nposepka ycnosuii 3a6epuwenus npouecca 003uposanus, yCMano6Ka Kiana-
noe if MASS A==0 && MASS B==0 then
Kiman1=0;

Kman2=0;
Knan3=0;
Kman4=0;
Pazp cau=0;

Clear_g=0;

If MCC_nanp==1 then



Knamn5=0;

MCC_namnp_sbiBoa=0;
end_if;

if PO_manp==1 then
Knan6=0;
PO_nanp_ssiBoa=0;
end_if;
end_if;

end_if;

end_if;

END_PROGRAM

Hwmxe npuseneHs! 010K-cXeMbl IPOrpaMMbl MOJEIUPOBAHUS TEXHOJIOTHYECKOTO IpoLiecca
J03UPOBaHMs Macia.



C_:?»anycx nporpa Mrvu:l_)

CooblweHne 1;
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KP1=1 1 Kn2=1—_ + ]
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CoobeHve 8; >
CoobweHune 9; -
KPbeIT BXOL,
Kranad npwv CoobuweHne 10; -
YCKE BEeCOH
CoobuweHne 3;
atbnKkcmnpoBa -+
adomKcnpoBsaH 3anpeTnTb Tpesora Nel unn 3akpbeITh
TpeBora HanornHeHue KnanaHb! 1-4

-
-

Puc. 15. Briok-cxema nporiecca reHepamun coo0meHuH



OTKNIOYUTL HAcoC

3anyLeHsl
Becbl A?

A 4
: + -
I\BAK.I'IIO‘-WITb Hacoc; 3anyLeHs!
ogenupoBaHue Bechkl B?
npoLecca HanonHeHus

BecoB A
(MASS_A=MASS_A+100
*(Bpemsi/1000/60))

BKniounTe Hacoc;
MopenvposaHue
npouecca HanonHeHus

Becos B
+ _ (MASS_B=MASS_B+100
Macca A > 507 *(Bpems/1000/60))
+

BbIKNio4MTE Hacoc;
OCTaHOBUTbL HaNonHeHWe,

Macca B > 507

BbIMUCNEHWe ocTaTka BbIKIMHOYATL HACcoC;
(Ost=8apaHue_obbema- OCTaHOBUTL HaMNOMHeHKe;

(Macca_A+Macca_B)

BblYMCNEHWe ocTaTka

» (Ost=3apaHue_obbema-
(Macca_A+Macca_B))

)
+
Ost > 0?

3anpeTuTb HanonHeHue BECOB A,
paspeLnTb HanonHeHue Becos B;
3aKpbITb Knan.1; oTKpbITb Knan.3;
paspeLlnTb HanomnHeHue;
BKIMKOYUTb Hacoc

paspelwnTb HanonHeHne;
BKNKOYUTE HAcoc

3anpeTnTb HanonHeHWe BecoB B;
paspelnTb HamnonHeHWe BeCoB A;
OTKPbITb KNan.1; 3akpbiTe Knan.3;

v
PacyeTt o6uuei maccel
B [BYX Becax

O6buy_Bec>=3_o

3anpeTuTb HanonHeHue BecoB A u B;
3aKpbITh BXoAHbIE (1 1 3) KnanaHsl;
3anpeTuTb HanomnHeHKe;

pazpeLunTb Cnus

Puc. 16. brok-cxema mporiecca HamoTHEHHS







HeTHYMK
TaKToB cnvea

n<=507

anpasneHue

MogenuposaHue npouecca
CnvBa U3 BecoB A;
3aKpbITb Knan. 1, 3, 4;
OTKPbITb KNan. 2

v

MopenuposaHue npouecca
cnvea u3 Becos B;
3aKpbITb knan. 1-3;
OTKPLITb knan. 4

y

OTKpbITE KNan. 5;
3aKpbITb knan. 6

3akpbITb KNan. 5;
OTKPLITE Knan. 6

y

QOBHyneHue BecoB A

!

.

Pacuet obueit Maccs!
B ABYX Becax

O6a GyHkepa
nycTbI?

3anpetuTs cnuB;
3aKpbITh BCE KNnanaHbl;
0BHYNWUTL YCTaBKy Mo Becy

I

v

( OKOHYaHWe nporpamMmmel )

Puc. 17. bnok-cxema npouecca ciusa




6.3. Ces3b ¢ CYBJ]

JlaHHBII IPOEKT NpeaycMaTpyuBaeT BEICHUE aBTOMAaTHUECKOIO y4eTa KaKJI0r0 OTBECA B BUJIE
JAHHBIX O BECce CIUTOTO Maclia ¥ BpeMEHH 0TBeca. DTH JaHHBIE 3alTUCHIBAIOTCS B TAOIUILY PEIIsIH-
oHHOU 0a3bl nanHbIXx MS Access BD1. Jlns co3nanus cBsi3u nanHbix npoekta ¢ CYB/l BRIMOTHSIOT-
¢4 caeayroLue AeCTBUS:

1. B namke mpoekra co3maercs 0a3a maHHbIX MS Access ¢ pacummpenneM *.accbd. 3a-
JAI0TC HAMMEHOBAHUS U TUIBI JAHHBIX IOJIeH, B KOTOPHIX OYAyT 0TOOpa)aThCsl 3HAUCHUS TeX-
HOJIOTUYECKHX MapaMEeTPOB MPOEKTA.

2. Bysne RTM_1 mpoekra coznaercst kommnoneHT Csizb_c¢ CYB]I «basa_nanHbix#i».

3. HoBbIil KOMIIOHEHT OTKPBIBAETCS Ha PEIAKTUPOBAHHKE:

a) B okne «AamunmcTpaTop uctouyHuKoB naHHBIX ODBCy nobaBmnsercst co3maHHast B Ianke

npoekTa b/, 3amaercs «Mms ucTouHnKa TaHHBIX», HanmpuMep, bdl;
0) B ctpoke «DSN/CTpoka moaKIIFoueHMs» BRIOUpaeTcss HauMeHoBaHue bdl;

B) MPH YCIICIIHOM BBITIOJTHEHUH ITyHKTOB a, O TIpu Ha)xaTuu Ha KHONKY «[IpoBepka» B OTue-
TeE

MOSBJISAETCS 3alMCh: [100-
xnrouyenue... Iloo-
knroueno. Omxnoye-
Hue... OmxnioueHo.

4. Janee ¢ momoup0 Mactepa 3alpocOB WM HEMOCPEACTBEHHO BO BKIAIKE 3arpoc
coznaeTtcs 3anpoc Ha si3eike SQL. B Hamiem cityuyae aj1st 3anucu 3Ha4eHUH TapaMeTpoB B TaOIH-
1y ucnoiab3yercst uHeTpykuust INSERT:

INSERT INTO Tabnumnal
(

BpeMH,

OTBEC

)
VALUES

(
'#butoBelii_Meanap 1 T#,

'‘#3ananne obobema R R#

)

[Ipu sToM 3HaYeHHs nosnelt Tabnuibl b/ npuBs3pIBatOTCS K apryMeHTam, KOTOPBIS, B CBOIO
odepeib, MPUBS3aHbI K KaHamaM mpoekTa. [lone «OTBecy CBA3aHO B KOHEYHOM CUETE C peaTbHBIM
3HaYCHUEM KaHalla poeKTa «3aaHue_o0beMay.

st BHECEHHSI MHPOPMAIIMK O BpEMEHH 0TYeTa HeOOX0AUMO CIEAYIOIIee:

a) co3aTh B rpynie «McTOYHUKH/TTPUEMHHKI» IpymTy «[ eHepaTopbl», a B HEl — KOMIIO-
HEHT «BbUTOBBII MeaHp».



0) u3 rpymsl I'eHepaTophl 3TOT KOMIIOHEHT MIEPETATHBACTCS B TPYIITY KaHAJIOB «KpaHy.
Tax

co3naetcsi kKaHall «bUTOBBIM MeaHIP».
B) apTyYMEHT, C KOTOPBIM CBA3BIBACTCS 3HAUCHUE MO « BpeMs nmpu cozmanuu 3ampoca,
TpuBsI3aH K aTpuoOyTy «Bpems m3meHeHns» kaHana « bUTOBBIA MeaHAp» TPYMITBI « IKPaH».

Takum 00pazomM, B mose «BpeMs» BHOCATCS 3HAUSHUS BpEMEHHOW OTMETKH (BpeMs U JlaTa)
nepecuera 3HaueHus kaHaia «buToBbIN MeaHIp».

5. Hanee He0OXOAMMO HACTPOUTH Oa3y AaHHBIX HA BHINOJHEHHE CO3AaHHOIO 3aIIpoca.
st 3TOrO NMUIIEM CleAyIoUIyIo porpaMMy Ha sizbike ST:

PROGRAM
VAR_OUTPUT Basa_naunsix_3_5_In: USINT; END_VAR

baza_nannpix 3 5 In=I;

END_PROGRAM

[Iporpamma umeet enuHCcTBeHHBIN apryMeHT Thna «OUT» u ¢ Tunom gaHHbeix «USINT».
OTOT apryMeHT NpUBsI3bIBaeTCs K aTpuOyTy «BxoaHoe 3HaueHne» kaHana «baza nanabix#i». Coor-
BETCTBEHHO, TOMY aTpHOyTy 3aqaeTcs 3HaueHue «1».

Teneps mpu 3anycke npogaiiiepa aBTOMATHUCCKH HAYMHACTCS M 3aTEM ITPOUCXOIUT Ha Kax-
nom nukie CALC 3anuch naHHbIX B 0a3y gaHHbIX MS Access. Pesynbrar npusejieH Ha puc. 9.

Kak BunmHO, B 6a3y BHOCSTCS 3HaYSHHS OTBECA HA KAXK/IOM TaKTe TepecdeTa. JTO He CIIHII-
KOM YZI0OOHO, TIOCKOJIBKY JJISl OTIepaTopa BaXKeH TOJIFKO MOMEHT BpEMEHH U3MEHEHUs oTBeca. Pemak-
THPOBAHUE 3aIpoca HEMOCPEICTBEHHO BO BKJIaIKe 3arpoc MO3BOJIUT UCKIIOYUTH MTOBTOPSIIOIINECS
CTPOKU TaOTHUIIBI.



Bce ranmuy - [T e
Tabanual 2 |[Phaskon =il spema -| omec ~|/Jobaeums none
T3 Taéamual : Tabauua | 130 20.04.2012 11:35:20 40
L 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
| 139 20.04.2012 11:35:30 40
| 140 20.04.2012 11:35:31 40
| 141 20.04.2012 11:35:32 40
| 142 20.04.2012 11:35:33 40
|| 143 20.04.2012 11:35:35 40
| 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
| 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
| 159 20.04.2012 11:35:53 40
L 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
* (Ne)
anuce: 4 ¢ [Tus131 | » M b [ W Her dunsipa | Moy
Pexxum Tabauul |

Puc. 18. Pesynwrat 3anucu ganaeix B bl MS Access

Hwxe npuBeneHs! pe3yabTaThl 3aycka npoekra B npodaiinepe Trace Mode: pabdora B oiy-
aBToMarndeckoM (puc. 19, 20) u pyanom (puc. 21) pexxumax.



&l Mpogaiirep BAIOBHIM - C/20.1. 42012/tracemode Nesovaya URTM INesovaya LOGBB N

®aiin Bug Okpambl Jeiictens Cnpaska

O £y [ 1 T9)|Bpewn susupa 23/04/2012 20:57:01.000

ol

7

2|

23.04.12 20:56:31 20:56:46 205701 20:57:16 20:57:2
R X X

A(m] BMMI Kpusbie l WcTourmk ] 3HaveHve

+ + ————————NMaccasecos A 2.74667

+ ~—————————————Maccasecos B0
+ —————O06wanmacca 3.66167

Kateropua ‘ Wma 1 Coobiwerme ] Bpemsa ksuTposaHua
. TEXT_MESS NORM
TEXT_MESS _Heofixopnmo sanats Hanpasneue cvea!
TEXT_MESS 'HesepHan ycTasxa! (0<V<100)
.04. . Vesovaya_1_0 STOP
21.04.201213: . TEXT_MESS Heo6xommo 3anats Hanpasnerme cnvsa!
21049012 12 TEYT MECQ Hasanuzn unraswal MALAMN

®aiin Bug Skpanbl [eiicteus Cnpaska

/\
\

23.04.12 20:57:10 20:57:25 20:57:40 20:57:55 20:58:"

Afewe. 0 owa

AcTve ani Kpusbie WcTourmk ] 3HaueHne

+ + ———————NMaccasecos A 657271
+ ———————NMaccasecos B 20.1333
+ ———————~06wasmacca 259628

I Bpems ksumuposaHus

Heobxommo sagats Hanpasnervte civsa!
‘HesepHasn ycraska! (0<V<100)
STOP

Hacanuan unrsswsl MAL10M

Puc. 20. 3amyck npodaiinepa; ciuB U3 OyHKEpa B OJlyaBTOMAaTHYECKOM PEXUME



&l Npodaiinep BA30BbIA - C/20_1 42012
®aiin Bug Skpanbl [eiicteus Cnpaska

O £y 5 =1 79| Bewn uswpa 23/04/2012 21:00:00.000
100

\

23.04.12 20:59:30 20:59:45 21:00:00 21:00:15 21:00:
. v B

Acve BuM| Kpusbie [ WeTourmic l 3Haverue
+ + ———————NMaccasecosAD

+ ————————NMaccasecos B 15555
+ ———————~06wasmacca 16.47

\ Bpems ksumposaHnsa

- 3aKpeIT BX0AHO# KnanaH!

_NORM - =

Ompeimel 11 3 knanarisi!

Omxpeitel 11 2 knanaHsi!

X EXT_ME OkpoiT crmerioit Knanak!
22 N4 12 IN-RQ-RA NORM

Puc. 21. 3anyck npodaiinepa; cius u3 OyHKEpa B pyYHOM PEKUME





