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Pabouast mporpamma aucruminHbl «[IporpaMmMipoBaHie NPOMBIIUICHHBIX JJOTHYECKUX KOHTPOJIIIEPOBY
cocrtaBiieHa B cooTBeTcTBUU ¢ TpeboBanusiMu GI'OC BO no nanpasnenuto noarotoku 09.03.02. «Uu-
(opMaIOHHbIE CHCTEMBI M TEXHOJOTHUM», YTBEP)KACHHOTO NMPHKa3oM MMHHCTEPCTBA HAYKH U BBICILIETO
obpazoBanus Poccuiickoit @epepannu ot « 19 » cenradps 2017 r. Ne 926.

[Iporpamma o00pena Ha 3acenanuu kKadeapsl «HGbOPMAIMOHHBIE CUCTEMbI ¥ TEXHOJIOTHH)
[Tpotokon Ne 9 ot « 20 » wmas 2024 rona

[Iporpamma o06pena Y4eOHO-METOAMYECKOH KOMHUCCHEN (U3UKO-MaTeMaTHYECKOTo (haKyabTeTa
[TIpotokon Ne 9 ot « 22 » wmas 2024 rona



EJA Y 3AJIAYM YYEBHOM JUCIUTIIMHBI

Iesn ocBOeHUS IMCIUIJIMHBI:

— MOATOTOBKA 00YYAIOUIUXCS K YYaCTHIO B pa3pabO0TKe aBTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHHS TEXHO-
JIOTUYECKUMH MPOIIECCAMHU U TIPOU3BOJICTBAMH C UCTIOIB30BAHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEX-
HOJIOTHH.

3agayn OCBOEHHUS JUCIHUILINHDI.

— U3y4YEHHUE BOIPOCOB MPOCKTUPOBAHUS AITOPUTMHUECKOTO, alMapaTHOrO U MIPOrpaMMHOTO 00ecreueHus
MIpU YIIPABJICHUU B TEXHUYECKUX CUCTEMAX;

— MIOJIYYCHHE MPAKTUICCKUX HABBIKOB MIPUMEHEHUS aJITOPUTMUYECKOTO, allllapaTHOTO W MPOTPAMMHOTO
obecrieueHus Mpy yIpaBJICeHUH B TEXHUYECKUX CUCTEMAaX.

2. MECTO YYEBHOMH JJUCIAILJIMHBI B CTPYKTYPE OIIOII BO

JMcuumnimHa OTHOCUTCS K MOOYJII0 NPOPeCcCUOHATbHBIX OUCYUNIUH, hOPMUPYEMO20 YUACTHUKAMU 00pa308a-
MenbHbIX OMHOWeHuti 00pa30BaTEIbHON MPOTrPaMMBbl.

Jnist u3y4yeHus JaHHOW TUCIUILTHHBI HE0OXOAMMBI 3HAHHS, YMEHHS U HaBBIKH, (POpMUpyEMBbIe MPEIIECTBYIO-
MMM JIEMEHTaMU 00pa30BaTeIbHON NPOrpaMMBbl:

HaumenoBanue Tpebyemble 3HAHUS, YMEHUSI, HABBIKA

JUCTIATUTAHBI (MOIYIIS),

MPaKTHKH

AnroputMu3anus u 3HaHUA:

MporpaMMHUpOBaHUE — 0 croco0ax MPECTABICHUS TAHHBIX B PA3JIMYHBIX CHCTEMAaX CUMCIICHUS;

— O THUTOBBIX AITOPUTMAaxX MpeoOpa30oBaHUs JAHHBIX, TPUMEHIEMBIX B BEIYHCIIH-
TEIbHON TEXHHUKE;

— O TUNAaX JaHHBIX, CIIOCO0AX UX OMHMCAHUS U MPEOOPA30BaHUS B Pa3IMUHBIX
SI3BIKAX MPOrpaMMUPOBAHUS

YMenus:

— MPUMEHSTEH CTaHAAPTHBIE KOHCTPYKITUH SI3BIKOB MTPOTrPAMMHUPOBAHHUS TSI pea-
JU3aIUH alITOPUTMOB YIIPaBICHUS TEXHHYECKUMHU 00bEKTaMU

HaBrixu:

— BIIAJICHUE CPEJCTBAMHU AITOPUTMU3AITIHN U IPOTPAMMHUPOBAHHS JIJIST PEIICHUS
MPUKIAAHBIX 3a7a4, BKIIIOYas MPOIIeTyphl BBOAA-BRIBOJA TAHHBIX

3. KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJbTATBI OBYUYEHUSI, ®OPMUPY-
EMBIE B PE3YJIBTATE OCBOEHHUSA YYEBHOU U CHUIIJIMHBI

IlepedyeHb MIIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs 110 JUCUMILIUHE (MOYJII0), COOTHECEHHBIX €

IVIAHMPYEMbIMHM Pe3yJbTATAMHU OCBOCHUS 00pa30BaTeILHON NPOrpaMMbl

Ilepeuenb Komme- Crenenb IlepeyeHb MIAHMPYEMBbIX Pe3yJabTATOB 00y4YeHUs 110
TEHIHi, KOTOPHIMH | peajn3anuu | AUCHHUILIMHE (MOYJII0)

JOJI’KHBI OBJIaj1eTh KOMIIETEeH- 3Hanus Ymenuns Baanennsn
o0yuaruuecsi B pe- | IUH NIPH (HaBBIKH)
3yJbTATe OCBOEHHUS] | M3YUEHHU

o0pa3oBaTe/IbHO AUCHUILIU-

NPOrpaMMbl HBbI (MOaYJIs1)

npogdeccuoHaIbHbIe KOMIIETEHIIUH




TCXHUKH

OIIK-2. Cnocobex Kommerennus |OINIK-2.1. OIlK-2.2. OIIK-2.3.
TIOHMMATH IPUHUMIBL | peannu3yeTcs 3HaTh: coBpe- | YMeTh: BbIOU- VmMeTh HaBBIKH:
paboTBI COBPEMEHHBIX | 110/ IHOCTBIO MeHHBIC HWH()Op- | paTh COBpEMEH- | PHUMEHEHHS CO-
uH(pOPMAITHOHHBIX MalMOHHBIE TeX- | Hble HHpOPMa- BPEMCHHBIX HH-
TEXHOJIOTHH U MPO- HOJIOTUM M TPO- | UOHHBIC TEX- (bopMaIMOHHBIX
IPAMMHBIX CPEJICTB, B IrpaMMHBIE CpEA- | HOJOTHMH U NMPO- | TEXHOJIOTHM U IIPO-
TOM YHCJIe OTeue- CTBa, BTOM YHCJIC | TpaMMHbIE rpaMMHBIX
CTBEHHOTO MTPOHM3BO/I- OTEUECTBEHHOIO | CPEJICTBA, B TOM | CPEICTB, BTOM
CTBa, ¥ UCITIOJIb30BATh MPOM3BOJICTBA, YHCIIe0TeYEe- YHCIIE OTeYe-
HX TIPH PEHIICHUN3a- pu PELICHUN | CTBEHHOTO MPO- | CTBEHHOT'O MPOM3-
na4 npoheccuoHab- 3aga4 npodeccu- | U3BOJCTBA, IPU | BOJCTBA, IIPH pe-
HOU JIeATEeIbHOCTU OHAJIBHOM  Jles- | pelleHuy 3a1ad | IMEeHUH 3a1ad Ipo-
TEJIBHOCTH. npodeccuo- (eccroHaIbHOM
HaJIbHOM J1es- JESITeTBHOCTH.
TEIBHOCTH.
npogeccuoHaJIbHbIE KOMIIETEHIIUT
[IK-8 Crnocoben paspa-Kommerenmnust  |MJ1-1 TIK-8 MMeer mpejcTaBieHne o 0a30BBIX TEXHHUECKHX|
0aThIBaTE KOMIOHCHTBL 05 rsyveres PEICHHAX aNapaTHBIX CPEICTB POOOTOTEXHUKH M METObI UX|
[POrpaMMHBIX W  alllla-
DATHBIX CPEICTB POGOTOJTIOTHOCTHIO NPUMEHEHHS B X0JI€ Pa3pabOTKH.

NJI-2 11K-8 IIpumensier 6a30Bble TEXHUYECKHE PEIICHUS aria-
[PaTHBIX CPEACTB POOOTOTEXHUKH B XOZE pa3padOTKH;

NJI-3 TIK-8 Hcnonb3yer 6a30Bble MPOrpaMMHO-TEXHUYECKHE
pEIIeHUs] TIPOTPAMMHOTO OOeCTIeueHHsI POOOTOTEXHUKH U Me-
TOJIBI MX IIPUMEHEHHS B X0J1€ Pa3paboTKHy;

NJ-4 TIK-8 Tlpumensier 06a30Bble MPOTPaMMHO-TEXHUYECKHE
[pelIeHus] IPOTPaMMHOTO 00ecTieueHHs
CpenCTB pOOOTOTEXHUKH B XOZ€ Pa3padOTKH;
NJI-5 K-8 Mcnonp3yeT MeToabl pelieHus 3a1ad yrnpaBieHus]
CpeACTBaMU POOOTOTEXHUKHU B X0JI€ Pa3pabOTKHU;

N J1-6 11K-8 Pemraer 3amaun ympaBieHus CpecTBaMH poOOTO-
[TEXHUKH B XOJIe pa3pabOTKH.

4. OFbEM JIMCUHMITMHBI U BUJIbl YYEBHOH PABOTHI

Beero Cemectp Cemectp

7 8
OO61mas Tpy10eMKOCTh TUCIUTUTHHBI BCETO (B 288 108 180
3..), B
TOM YUCIIE:
Ay,Z[I/ITOpH.BIe 3aHATHS BCero (B akaj.yacax), B 142 34 108
TOM YHCIIE:
Jlexmum 54 18 36
[IpakTHueckue 3aHATUS, CEMUHAPBI 36 36
JlaboparopHbie pabOThI 52 16 36
KypcoBast pabora* *
CaMOCTOHTC.J'IBHaSI pabota Bcero (B akaj.uacax), 119 7 45
B TOM YHCJIE:
Bun urorosoii arrecrauuu:
JK3ameH/3aver™ 27 * 27

5.CTpYKTYpa U cojiep:KaHue JHCHMILINHbI

Paznen, rema nporpammsl yueOHoi | TpynoemkocTs (dac)

JIUCIATUINHBI

Bcero B Tom unciie mo BugamM yueOHBIX 3aHITHHA




Jleku

Cemu-
Haphbl,
MPaKTH-
YECKHE
3aHATHUSA

JIab6o-
parop-
HBIC pa-
OOTBI

IIpose-
pOYHBIE
TECTBI

Mopnyas 1. IIlporpammupoBanue B iporp

aMMHO-TeXHHYecKuX koMmiekcax ACY TII

Tema 1. ApxutexTypa IpOMBIILIEHHOTO
koHTpoimiepa (ITJIK). Opranm3arus
BBOJIa U BBIBOJIA AHAJIOTOBBIX U JIUC-
KpeTHbIX curaanos B [TJIK.

Tema 2. UHCTpyMEHTHI IPOTpaMMHUPO-
Banus [1JIK

Tema 3. S3bIKK TPOrpaMMHUPOBAHUS
TJIK

Mopayas 2. AIropuTMU3anus npo-
TPaAaMMHO-TEXHHYECKHUX KOMILJIEKCOB
ACY TII

Tema 4. UenoBeKo-MalIMHHEIN HHTEP-
¢etic IIJIK

Tema 5. Peanuzauus ynpasisironiux aji-
roput™MoB B ITJIK

Tema 6. Pabora I1JIK B MEHOTOYpOBHE-
BbIX CUCTEMax

aBTOMAaTU3alluu U YIIPABJICHUA. TexHu-
KO-9KOHOMHYECKHE aCTeKThI BEIOOpa

Bcezo no cemecmpy 7

34

18

16

Monyans 3. SCADA cucremnl B ACY
T

Tema 7. OcHOBHBIE TPeOOBaHMUS K IUC-
METYEPCKUM CUCTEMaM YTIPaBICHHS.
OyHKIIMOHATEHBIE BOBMOYKHOCTH U
crpykrypa SCADA cucrem.

Tema 8. Windows-texHooruu B
SCADA-cucremax

10

Tema 9. Opranuzanus pactnpenenéHHbIX
CUCTEM

20

Monyas 4. Co3gaHue poeKTa 1mo
KOHTPOJIIO M YIIPABJIEHUIO TeXHOJIO-
THYeCKUM MPo1eccoM

Tema 10. Cospanne B SCADA cucreme
PETYISATOPOB U PACUET MAapaMeTPOB UX
HaCTPOWKH.

26

10

Tema 11. Muemocxema «APM nucner-
qepay

26

10

Tema 12. OnpenencHue rpaHuIl IjIs
TEXHOJIOTHYECKUX MIEPEMEHHBIX C IIe-
J610 (POPMUPOBAHUS OTYETA TPEBOT U
ApPXUBUPOBAHUS COOBITHIA.

24

Bcezo no cemecmpy 8

108

36

36

36

HToro ayauropHbIX 4acoB

142

54

52

36




CamocrosTenbHas paboTa cTyIeHTa, 119
B TOM YHCIIE:

- B AyAUTOPHH TI0]] KOHTPOJIEM
npernoaaBaTens

- KypCOBO€ IPOEKTHPOBAHUE @DopMBI TEKYIIETO ¥ PYOEKHOTO KOHTPOJIS TIOJT0-
(BBITTOJTHEHUE KYPCOBOM PabOTHI) TOBJIEHHOCTH O0Y4aroIIerocs:

- BHEAyIUTOpHAs paboTa
Ok3ameH/3auer™ 27
Bcero yacoB Ha ocBoeHHE Y4€OHOTO 288
marepuaa

Conep:xanue yueOHOro MaTepuaJia

Monyns 1. [IporpammupoBanme B IporpaMMHO-TeXHUYecknx Komruiekcax ACY TII

Tema 1. Apxurextypa npomsituieHHOro KoHTpoiutepa (I1JIK). Opranusarys BBoJa 1 BEIBOJIA aHATIOTO-
BBIX U IUCKpETHBIX curHaioB B I1JIK.

Onpenenenne [UJIK, ornmane [TJIK oT MUKPOKOHTPOIIIEPOB H MEPCOHATBHBIX KOMITbIOTEpOB. Kinaccudu-
kanus [IJIK. Ha6op ocHoBHBIX kKomnoneHTOB [1JIK 1 cBsi3u Mexy aumu. [ponieccopusiii momyns [1JIK, ero 3a-
naun. Xapakrepuctuku [IJIK. YcTpoiictBa BBosa-BeiBo1a curaaios B ITJIK.

Oco0eHHOCTH BBO/IA M BEIBOJIA AHAJIOTOBBIX M AUCKPETHBIX curHanos B [TJIK.

Tema 2. Muctpymentsl nporpammupoBanus [IJIK

Pa3Butne mporpaMMHBIX cpencTB aBTOMaTu3anuu. [ paduieckoe nporpamMmupoBanue, 1 padraeckuit nH-
tepdeiic. OTKpHITOCTH IpOrpaMMHOTO obectiedeHus. CBs3b ¢ GUINUECKUMH yCTporicTBamMu. basbl qanHbIX. Orie-
panuoHHbIE CUCTEMBI peanbHoro BpeMeHu. OPC-cepsep.

Tema 3. A3piku nporpammupoBanus [IJIK

Cuctemsr nporpammupoBanust MOK 61131-3. S3bik peneiiHo-kKoHTakTHBIX cxeM, LD. Cnrcok HHCTpPYK-
uwii, IL. CtpykrypupoBanHbIii TekcT, ST. Auarpammel GyHKIHOHaNBHBIX O10K0B, FBD. [locnenoBarensHble
¢ yHKIIHOHANBHEIE cxeMbl, SFC

Monynb 2. ANTopuTMH3anuUs IporpaMMHO-TeXHUIecKnX KomruiekcoB ACY TII

Tema 4. Uenoseko-mammHHbIH nHTEpdetic [LJIK

[Monb3zoBatenbekuii uaTepderic, SCADA-nakersl. @ynkiuu u cBorictBa SCADA.

Tema 5. Peanmuzanus ympasstonux anroputmos B [1IJIK

OcobenHocTH peanuzauny ynpasistonmx aaroputmos B IUIK. {ucrannuonnoe ynpasnenue. IIpo-
TpaMMHOE JIOTHYECKOE yIpaBieHHe. TexXHOIOrHuecKre 3auThl U OJTOKUPOBKU. 3aMKHYTHIN KOHTYpP YIIpaBICHUS.
MU /I-perynsitop B auckpetHoi ¢popme. Peanmzanus anroputmoB perynuposanus Ha [IJIK. Beibop HacTpoek n
apaMeTpoB aJITOPUTMOB aBTOMAaTHUECKOTO PEryJIMPOBaHUs. AJTOPUTMbI aBTOMAaTHYECKON HACTPOUKHU peryJisi-
TOpOB Ha 00bekTe. OCOOEHHOCTH PEAIbHBIX PETYIISITOPOB.

Tema 6. Pabora [TJIK B MHOTOYpOBHEBBIX CUCTEMaX aBTOMATU3AIMH U YIpaBieHUs. TeXHUKOIKOHOMU-
YEeCKHE acleKThl BEIOOpa

CTpyKTypa THIIOBOI COBPEMEHHOI MHOTOYpOBHEBOM cucTeMbl aBToMaTnzauuu. Uurepdeticsr IIK B cu-
creMax gucrerdepckoro yposHs. Oomen nanHbMu ¢ [TJIK. Kontpons padotsr IIJIK. TIJIK B SCADA-cucteme.
TexXHUKO-9KOHOMHUUECKHUE aceKThl BeiOopa. [lapameTpsl, onpeesnstonyue BBIOOP CTPYKTYpBl aBTOMAaTH3UPOBAH-
HoU cucTeMbl. Kputepru oneHKH MPOMBIIUIEHHBIX KOHTpOiepoB. Beibop kondurypanuu [IJIK

Monyns 3. SCADA cuctemsr B ACY TII

Tema 7. OcHOBHBIE TPEOOBaHUS K TUCIIETYEPCKUM CHCTEMaM yIpaBieHusl. DyHKIHMOHAIBHBIE BO3ZMOXK-
HocTH U cTpykrypa SCADA cucrem.

Onpenenenne u odias crpykrypa SCADA. O6nactu npumenerust SCADA-cuctem. @yHKIIMOHAIbHAS
crpykrypa SCADA. OcoGeHHOCTH TpolLiecca YIpaBIeHUs! B COBPEMEHHBIX TUCTIETYEPCKUX cucteMax. OCHOBHBIE
TpeGOBaHUS K AUCIIETUSPCKAM CHCTEMaM yrpasienus. Y nanennsie tepmunaist (RTU). Kanansr ceszu (CS).
Hucnerdepckue myHKThI yrpasierus (MTU).

OynknunoHansHas cTpykTypa SCADA. OyHKIIMOHATFHBIE YPOBHU: YPOBEHDb KOHTPOJIJIEPOB, ONIEPATUBHBIN yPO-
BEHb, aIMUHUCTPATHBHBIN YPOBEHb

Tema 8. Windows-rexuonoruu B SCADA-cucremax

Oneparnnonnas cuctema Windows NT, npropuTeThl HUTEH, HHBEPCHUS TPUOPUTETOB, XaPAKTCPUCTHKH
APIl-unTepdetica Win32, ynpasieHue npepbrIBaHUSIMY, YIIPABICHHE TaMSTHIO.

Texuonorus COM. Merozpr MexmporieccHoi kKommyHukarun. ActiveX-o6sexTor. OPC-cepBepst

Tema 9. Opranu3arus pacupeeIEéHHBIX CHCTEM



Pa3HOBUIHOCTH apXUTEKTYp CUCTEM aBTOMAaTH3allMu U ynpasieHus. TpeGoBanus k apxurexrype. Ipo-
cTeiilmas cucrema. PacripeienieHHbIE CHCTEMBI aBTOMaTH3allMd. MHOTOypoBHEBas apxutekrypa. CTpyKTypa TH-
MTOBOM COBPEMEHHON MHOTOYPOBHEBOM CHCTEMBI aBTOMATH3allMU. Y pPOBHU Hepapxuu coBpeMeHHoil ACY. JIunuun
nepenayu gaHHbIX. CeTeBoil 0OMeH. Mcnonb3yeMble ceTeBble ONEpalMOHHbIE CUCTEMBI. PexxuMbl ceTeBoro oome-
Ha: ¢ailioBeIii 00MEH, 0OMEH «TOYKa-TOUYKa», 00MEH «OIWH KO MHOTHMY, TPYIIIIOBOE yIIPaBICHHE, TIOCHITKA
JAHHBIX B TJI0OAIBHBIA PETUCTPATOP, TPYIIIOBBIE PACCHUTKH

Monyns 4. Co3gaHue mpoeKTa 1Mo KOHTPOJIO 1 yrpasiernto T11

Tema 10. Co3nanne B SCADA cucteme peryssiTopoB U pacdeT NapaMeTpoB UX HACTPOMKH.

Brruucnenns B SCADA. Penakrop popmyn, snemenTs! aepeBa 00bekToB «Pacuer» n «CoObiTHe».
OyHKIMOHAIBHBIE U TIOJIH30BaTEIbCKUE O10KH. OOpaboTKa NaHHBIX B TPEHIIAX.

Tema 11. Muemocxema «APM nucnetaepa»

[onsTne «MHemMocxemMa» MPOMBILIIEHHOTO KoMIuiekca. TpeboBanus, MpeabaBiseMble K MHEMOCXEME
OCHOBHBIE 3TaITbl CO3/1aHUS MHEMOCXEMBI IPOMBIIIIIEHHOTO KOMIUTEKCa. AHAIN3 NCXOAHbBIX. Co3/1aHne cTaTude-
CKHX 271eMeHTOB. Co3anne 6a3bl TaHHBIX TAPaMETPOB TEXHOJIOTHYECKOro mponecca. Harmmcanue ckpunros 00-
paboTku cOObITHI. AHUMHPOBaHNE MHEMOCXeMbl. OTaKa U pa3MeNeHHe MHEMOCXEMBI.

Tema 12. OnpenencHue TpaHMI] I TEXHOJIOTHISCKUX ITEPEMEHHBIX C IIENTBI0 (POPMUPOBAHMS OTUETA
TPEBOT U ApXUBHUPOBAHUS COOBITHI.

Ocobennoctu hopmupoBanust oTuera Tpepor. CozmaHue xypHana COOBITHIA.

6. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE O0ecnedeHne TUCHHIIHHBI
6.1. Pekomenayemas JuTepaTypa

OcHoBHas JInTeparypa

1. Jlenucenko B.B. Dunuxmoneaus ACY TII: [caiit]. URL: https://www.bookasutp.ru/

2. UsanoB 0.U., Hupynuk /[.B., FOraii B.f. [IporpamMmHo-anmnapaTHas peaau3anus TUIIOBBIX
¢ynkuuit B cucremax ynpasienus [Tekcr] : yued. mocoOue Mo KypcOBOMY M JUIUIOMHOMY
npoektupoBanuo / TTU FODY, ®ABT, Kad. CAY. - Taranpor : U3n-so TTU FODY, 2009.
- 196 c. : ui.. - bubnmorp.: ¢. 196 (15 nass.) http://ntb.tgn.sfedu.ru/UML/UML_4394.pdf

3. IIpsBuenxo T.A., ®unae B.W. ABTromaTu3npoBaHHble HH()OPMAIIMOHHO-YIIPABISAIOLINE CHU-
ctembl [Tekcr] : [yue6. mocobue] / TPTY, ®ABT, Kadp. CAY. - Taranpor : Uzn-so TPTY,
2006. - 267 c. : ui. http://ntb.tgn.sfedu.ru/UML/UML._3991.pdf

JlonoTHUTEIbHASI JIUTEpPaTypa

4. Vganos l0.U., I0raii B.A. Untepdelice cpenctB aBTomatuzauuu [Teker] : yueb. mocobue /
TPTY, ®ABT, Kad. CAY. - Taranpor : U3n-Bo TPTVY, 2005. - 252 c. : un.. - bubnuorp.: c.
251 (3 nass.). - ISBN 5-8327-0205-0 http://ntb.tgn.sfedu.ru/UML/UML_3716.pdf

5. HMeanos F0.U., IOraii B.SI. MukponporeccopHas TeXHUKa B cucTeMax ynpasieHus [Tekcr] :
yue6.nocodue. U.2 / TTU IODOY, ®ABT, Kad. CAY. - Taranpor : U3a-so TTU FODY, 2009.
- 219 c.:mn..-bubnuorp.:c. 191(8 Hazs.) http://ntb.tgn.sfedu.ru/UML/UML_4468_2.pdf

7. MarepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCIUTILTHHbI

Jlexuu YUTal0TCS B ayTUTOPUU, IPUCTIOCOOICHHOM 115t paboThI ¢ poekTopoM. JlabopaTopHble 3aHATHS
MPOBOJIATCS B KOMIIBIOTEPHOM KJIacce ¢ AOCTYnoM B MHTepHET, U3 pacueTa: OJHH KOMIIBIOTEp HA OJJHOTO
oOyuatomierocsi. MunumanbHble TpeboBanusi k kommnbeiorepam — O3V 1I'b, pexkomenayembie — O3Y
2T'b u 6onee. OnepannonHas cuctema — cemeiictea MS Windows nmu cemeiictea GNU/Linux.
CamocrosTenbHas paboTa BBIMOIHAETCS B KOMIBIOTEPHBIX KJIaccaxX U YNTATbHOM 3aJie YHUBEPCHUTETA.

DJIeKTPOHHAs] HH(POPMAILMOHHO-00pa30BaTe/IbHAS Cpe/la YHUBEPCUTETa 00ECIICUNBACT:

— JOCTyN K y4eOHBbIM IUTaHaM, pabodyuM ImporpaMMaM JUCHUIUIMH (MOAyJiel), mporpaMMaM Ipak-
THUK, 3JIEKTPOHHBIM Y4€OHBIM U3/IaHUSAM U IEKTPOHHBIM 00pa30BaTeIbHBIM pECypcaM, YKa3aHHBIM B
pabouyux mporpamMmax JTUCHUIUIMH (MOAYJEH ), MporpaMMaM MpakTHK;
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— (¢hOpMHUPOBAHKE FIEKTPOHHOTO MOPTQOINO 00YUaOIIETOCs, B TOM YHCIIe COXpaHEeHHe paboT o0y-
YaIOIIEToCs U OIICHOK 3a 3TU PaOOTHI.

B cnyuae peanuzanuu nporpaMMbl MarucTpaTypbl ¢ MPUMEHEHUEM BJIEKTPOHHOTO OOY4eHUs, JTH-
CTaHLMOHHBIX 00pa30BaTENLHBIX TEXHOJOTHHA 3JEKTPOHHAs HWH(POPMAIIMOHHO-00pa3oBaTeIbHAas
cpela IOMOIHUTEIBHO 00eCIIeYnBaeT:

— (pukcanuio xoga 00pa30BaTENBFHOTO MPOLECCA, PE3YIbTATOB MPOMEXKYTOYHON aTTECTallMd U pe-
3yJIbTaTOB OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON IPOrpPaMMBl;

— IpOBEJCHHUE YUEOHBIX 3aHATHH, MPOLEAYp OLUEHKU Pe3yIbTaToB OOyUeHHUS, peaau3anus KOTOPbIX
IpeayCMOTPEHA ¢ MPUMEHEHHEM 3JIEKTPOHHOTO 00y4YeHHs, TUCTAHIIHOHHBIX 00pa30BaTEIbHBIX TEX-
HOJIOTHI;

— B3aMMO/ICHCTBUE MEX/Y YYaCTHUKaMHU 00pa30BaTENBHOTO MPOIecca, B TOM YUCIIE CHHXPOHHOE U
(M) aCMHXPOHHOE B3aMMOJICHCTBHE OCPEACTBOM ceTu «MHTepHeT».

OYHKIIMOHUPOBAHUE AJEKTPOHHON MH(GOPMalMOHHO-00pa30BaTeNbHOM cpeabl obecneunBaeTcs co-
OTBETCTBYIOUIMMH CPEACTBAMU MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN M KBalnu(uKa-
e pabOTHUKOB, €€ MCIOIb3YIOIUX U MOAIEPKUBAIOIINX.

OYHKIIMOHUPOBAHUE JIEKTPOHHOM MH(MOPMalMOHHO-00pa30BaTeNIbHOM Cpellbl COOTBETCTBYET 3aKO-
HozaarenbcTBY Poccuiickoin denepanuu.

OOyuatonmMcest o0ectiedeH JoCTyn (YAaJeHHbIH JOCTYI) K COBPEMEHHBIM NMpodeccHoHaIbHBIM 0a-
3aM JaHHBIX U MH(POPMAIIMOHHBIM CIIPABOYHBIM CHUCTEMaM, COCTaB KOTOPBIX OIpeneiseTrcs B pado-
YUX MpOrpaMMax JUCUUIUIMH (MOIYJIEH) U MOAISKUT OOHOBJICHHUIO (TIpH HEOOXOIUMOCTH) B COOT-
BercTBUU ¢ TpeboBanusimu GI'OC BO u [1OOIL

NudopmaunonHo-6mdaMoTEedHOE 00ecieueHue 00pa30BaTeILHON MPOrPaMMbI

HNudpopMannoHHO-O0MOIMOTeYHOE OOCITY’)KHBaHUE CTYICHTOB M TPO(eccCOpPCKO-TPEnoaaBaTesIbCKOro
coctaBa ocyuiectBiserca Hayunoit ouGimorekoit (Hb) Murl'Y u urpaer xiroueByo poib B y4eOHO-
METOAMYECKOM 00eCTIeYeHUN 00pa30BaTEIbHBIX MIPOTPAMM.

B HayuHoil 6ubnmoTreke co3jaHbl U AEHCTBYIOT B HACTOSIILEE BpeMs: OTAEIbl 00CTyKUBaHUs YUTATE-
JIeid, OTAEIBI XpaHeHus1 GOHIOB, OTAET CIIPaBOYHO-OMOIHOrpadnIeckoil, ”HPOPMALIMOHHON U METOANYE-
CKOM paboThI, OTJIe]1 KOMIIJIEKTOBAaHUS, YUéTa U HAy4HOM 00pabOTKM JUTEpaTyphl, OTAET aBTOMATU3aLUU U
IT cnyx0bl, 4 YMTATBHBIX 3aJ1a, ATEKTPOHHBIN YUTATBHBIN 321, a TAKXKe 3JIEKTpoHHas oubnuoreka. B un-
TaiabHBIX 3aiaXx Hb 454 nocagoyHBIX MecTa.

DneKTpoHHBIN unTanbHbii 3a1 Hb npegocrasnser nocty k cnenyrommm IbC:

IPR-bookshttp://mwww.iprbookshop.ru

[Ipesunentckas 6mbmuorexa uM. b.H. Enpriuna

Hannonansuas 6uonuorexa (HOB)

AUWBC Merallpo

EnuHoe okHO JocTyma K oOpaszoBarenbHbIM pecypcam http://window.edu.ru/ E-library.ru (nayansie
CTaTbN)

Pycckas BuptyansHas Oubnnoreka http://rvb.ru (knaccuka pycckoii TuTepatTyphl)

PecypcHbiii 00beM OMOIMOTEUHON AEATENHHOCTH, JMHAMHUKA MOIMOJTHEHUS U OOHOBJICHHS (OHIOB, MX
COCTaB 0 KAYECTBEHHBIM M BPEMEHHBIM MapameTpaM MO3BOJSIOT YHHUBEPCHUTETY OOecreduTh 00pa3oBa-
TeJIbHBIN MPOIECC Ha KAYECTBEHHOM YPOBHE.

B mnacrosimee Bpems ¢ona Hayunoii OMOIMOTEKM YHHMBEpPCHTETa COCTOMT U3 Y4eOHOH, y4deOHO-
METOJIMYECKON, HAyYHOU, HAyYHO-TIOMYJISIPHOM, OOIIECTBEHHO-TIOIUTUYECKON U XyT0’KECTBEHHOM NuTepa-
Typbl. KommekToBanue OMO6IMOTEYHOr0 (POHAA OCYIIECTBIISETCS B COOTBETCTBUH C 3asBKAMU 3aBEIYIOLINX
KadenpamMu ¥ HaYaJIbHUKA HAyYHO-HUCCIIEI0BATEIbCKOTO CEKTOPA.

®onp 6ubnroTekn HacuuThiBaeT 235908 equHUI] XpaHEHUs, B TOM YHCIIE:

Oo0mme ceenenus no ¢pouny Hayunoi 6mdéanorexkn

HaumenoBanue nmoapasjaeJi. OO0ummit OcHoBHOI1 (hoH Ioacooubiii pong
(ponn

OTJIeJI XpaHEHUs (CEKTOp KpaeBe- 134584 111848 13421 1.4 (cexTop me-

JICHUSI, CEKTOP PEAKUX KHUT, CEK- puoanku 9315)

TOp NEPUOAMKH),




OTZeI 00CTyKUBaHUS
(B T.4.: 1IeHTp. aOOHEMEHT, 4/3. 101324 80645 20679
2/27,4/3 2/23), aboHEMEHT MeI.
JUTEPATyPhl, YATATBHBINA 38T
kopn. 3J1.,6-ka MeJ KoJlIeKa
HUTOI'O 235908

Hapsmy C TPAAULIUMOHHBIMU HU3JAHUAMU CTYACHTBI U COTPYAHUKU HUMCIOT BO3MOXXHOCTL IIOJIB30BATHCA
OJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMU 0azaMu JaHHBIX:

Ha3Banue pecypca Ccbuika/nocryn

DnexkTpoHHas O6ubIMoTeka omiaiH «EanHoe okHO K 00- | http://window.edu.ru

pa3oBaTeIbHBIM peCypcamy»

«O6pazoBaTenbHbIl pecypc Poccum» http://school-collection.edu.ru

denepanbHbIii 00pa3oBaTeabHBIA HOPTAI: yupexaenus, | http://www.edu.ru

nporpammel, cranaptel, BY3b1, rectol EID, THA

denepanbHbIi LECHTP uHopmannonno- | http://fcior.edu.ru

obpazoBarenbHbIX pecypcoB (DIINOP)

Pycckast BUpTyasibHas OHOIHOTEKa http://rvb.ru

KabuHeT pyccKoro s3bIKa U JIUTEPATYPhI http://ruslit.ioso.ru

HarnmoHanbHbIN KOPITyC PYCCKOTO S3bIKA http://ruscorpora.ru

Hayunast snextponHas 6ubsiaroreka «e-Library» http://elibrary.ru/defaultx.asp

DneKkTpoHHO-0nbmoTeyHas cucrema IPRbooks http://www.iprbookshop.ru

DneKTpoHHO-0nbnmoreynas cucrema Murl'y https://lib.inggu.ru/

NubopmamonHO-paBoBas cucrema «I apant» CereBasi BepcHs, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPITIOPATUBHON CETH
Nurl'y

HNudopmaninoHHO-0ubI10TeuHOE 0OecneueHne yueOHOro Mmpolecca BKII0YaeT B ce0st:
e TOCTYII K 3JIEKTPOHHO-OUOIMOTEYHBIM CUCTEMAaM U 3JIE€KTPOHHBIM JOKYMEHTaM;
e XpaHEHHE BBIITYCKHBIX Pa0OT U BeIEHUS SIEKTPOHHOTO MOPT(OIHO 00YIaIOIITIXCS;
o WV-reader (IPRbooks) 1151 MOOMIIBHBIX YCTPONCTB U1 HE3PSAUYMX U CIIA0OBUIAIIUX.
Hmeromuecs B By3e aflanTUBHbIE TEXHOJIIOTUH Il BHEAPEHHs] HHKIIO3UBHOIO 00pa3oBaHus obecnedu-
BAIOT BO3MOKHOCTh BHEJPEHUSI METOJI0B MHKIIIO3MBHOTO 00pa3oBaHus UIsi 00yUeHHS JII0JIeH ¢ HapyIIeHH-
SIMU 3peHus B popMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM HUX 3/10POBbSI.
VYHuBepcuTeT 00ecneyueH CIeAYIONIM KOMITJIEKTOM JINIIEH3HOHHOTO IPOTPaMMHOTO 00€CTICUEHHS.
1. JlunensuoHHOe nmporpammHoe o0ecriedyeHue, ucrnoibzyemoe B Uarl'y:

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

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

1.3. Microsoft Office 2007, 2010, 2016

1.4. TTIporpammusiii kommuiekec MMUC “Jlekanat”

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

1.7. Ilporpammusnii kommuieke MMUC "OJIEKTPOHHBIE BEJOMOCTHN"
1.8. ITporpammusiii kommieke MMUC BEB-TIPMJIOXKEHUE "TIPUEMHAS KO-
MUCCHSI-OHJIAMH"

1.9. ITporpammusriii kommiieke MMUC "TIPUEMHA 1 KOMUCCUA"

1.10. Tporpammusrii kommieke MMUC "BEJIOMOCTH OHJIAMH"

1.11. TIporpammusrii kommieke MMUC «PTIJT OHJIAMH»

1.12. YuuBepcanbHbiii ctatucTrdeckuii maket STADIA

1.13. 1C 3apnnara u Kaapst

1.14. 1C KamuH: pacueT 3apaOOTHOH TIaThI

1.15. AuruBupycuoe [10 Kaspersky endpoint security
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1.16. CnpaBouHo-nipaBoBas cuctema “I'apant”
1.17. 1C byxranrepus
2. C 2004 roga ¢pynkmmonupyet INTERNET-1ieHTp cBOOOIHOTO AOCTYNA PH YATATIBLHOM 3aj1e Oubno-
TEKH.

KommnproTepHbIie Ki1acchl Y HUBEPCUTETA OCHAIIEHBI crucTeMaMu mporpammuposanus (MS Visual Basik,
Visual Basik for Application), npuxinagueivu makeramu (MS Office, Word, Excel, Power Point, Outlook
Express), nepepomuukamu (Promt). Tak:ke KOMIIBIOTEPHBIE KJIACChl Y HUBEPCUTETA OCHAIICHBI aJanTHBHON
cpenoit TectupoBanusi (ACT), Ha OCHOBE KOTOPO pa3pa0dOTaHbl TECTHI JJI CTYACHTOB IO AWCIMILTUHAM
o0uienpodecCHOHaNbHOrO U CHEIHATLHOTO 0JI0KOB JUCIUIUINH y4eOHBIX IIIaHOB.

B nestenbHOCTH 110 00ECTICUEHHIO COOTBETCTBUS NMapaMETPOB Cpeibl 00ydeHHsS U paboThl MPEIyCMOT-
peHHbIM HopMaM, UHTT'Y pyKoBOACTByeTCsS 3aKOHOAATENbCTBOM P® B obnacTu 3ammuThl Tpyna u "Tpyio-
Boil Kosiekc Poccuiickoit @enepauun” ot 30.12.2001 N 197-D3 | BuyrpenHum pernamenTom Uarl'Y u me-
pamu, U3J0XKEHHBIMU B WHCTpYyKUIHAX MO G€30MacHOCTH W 3J0POBbIO TPyAa, YTBepkKIeHHBIX B WMHTrT'Y
(http://inggu.ru/).

YHuBepcHUTET ylydllIaeT 00pa30BaTeIbHYI0 Cpeay JUIsl CTYACHTOB IOCPEICTBOM OOHOBIICHUS, PACIIH-
PEHHUS U YKPETUICHHS] MaTepUaIbHO-TEXHUYECKOH 0a3bl, KOTOpasi TOJKHA COOTBETCTBOBATH Pa3BUTHIO 0Opa-
30BaTENBHOTO Mpolecca. 3aadya MOCTOSHHOTO YIy4IlIeHus 00pa30BaTelbHON Cpebl COOTBETCTBYET MPHO-
pUTETaM pa3BUTHs Y HUBEPCUTETA, YCTaHOBIECHHBIM [Iporpammoit passutus @I'EOY BO "Murynickuii roc-
ynapcrBeHHbIN yHuBepcuTeT" Ha 2023-2032 roasbl.

Hurl'Y obecnieunBaeT HEOOXOAWMBIC YCIOBHUS AJISI TOJTYYEHHUS MPAKTUYECKOTO OIbITa, OOecreuuBast
MpOBeJCHUS Y4eOHBIX, TPOU3BOJACTBEHHBIX U MEAArOTUYECKUX MPAKTHUK B COOTBETCTBHH ¢ [losoxennem o
OPAaKTUYECKON MOATOTOBKE OOYYAIOUIMXCS, OCBAMBAIOIINX OCHOBHBIE MpodeccuoHanbHble 00pa3oBaTelib-
HBIE MPOTPAMMbI BBICIIET0 U cpejHero mnpodeccrnonanbnoro obpazoBanus Ha 0a3zax YHHBEpCUTETa U Ha
OCHOBE COOTBETCTBYIOIIMX JOTOBOPOB, IPUKA30B pekTopa NHrT'Y.

8. Mertoanueckne yKkazaHus 1Jis1 00y4ar0IUXCs M0 OCBOEHUIO TUCHMIIMHBI

Ha nekuusx npenojaBareib 3HAKOMUT CIIyIIATEICH ¢ OCHOBHBIMU MOHATHSMU U MOJIOKEHUSIMHU 110
Tekylei reme. Ha nekuusx ciaymaTenpb Noay4aeT TOIbKO OCHOBHOM 00beM MH(popMaruu 1o teme. Toiabko
MOCEIIEHUE JIEKIIUN SBISETCS HEOCTATOYHBIM JJIsl TIOJITOTOBKU K Ja0OpaTOPHBIM 3aHATHSAM U 3K3aMEHY.
Tpebyercs Takke caMOCTOsATENbHAs paboTa MO M3YYEHHIO OCHOBHOM M JIOTOJHUTENILHOW JIUTEpaTyphl U
3aKperyieHUe MOTYyYEHHbBIX Ha J1a00paTOPHBIX 3aHATUSX HABBIKOB.

[IpakTHyeckue 3a7aHus MO TEMaM BBIOJHSIOTCS Ha Ja0OpaTOPHBIX 3aHATHUSAX B KOMIIBIOTEPHOM
knacce. Ecnu naboparopHble 3aHATHS TPOMYLIEHbI (110 YBaXKUTEIbHON WIM HEYBRXKUTENIBbHOM IPUYKHE), TO
COOTBETCTBYIOIIHE 3a/IlaHUs] HEOOXOMMO BBIITOJHUTH CAMOCTOSATENBHO U MPEJICTABUTh PE3yJIbTAThI MPENo-
JIaBaTeNI0 Ha OYEPEAHOM 3aHATUH, KOHCYIbTALUU UM Yyepe3 00pa30BaTeIbHbIN MOPTal.

CamocrosiTenbHasi paboTa CTYIAEHTOB — CIOCOO aKTHBHOTO, II€JIEHANpPaBIECHHOTO MPUOOpETEHHS
CTYACHTOM HOBBIX JIJISl HETO 3HAHWH, YMEHUH W HABBIKOB 0€3 HEMOCPEJICTBEHHOTO y4acTHs B STOM IIPO-
1ecce npenojaBaress.

KayecTBO mosy4aeMbIX CTyJ€HTOM 3HAaHUI HaNpsMYIO 3aBUCHT OT KauecTBa M KOJIMYEeCTBAa HE00XO-
JUMOTO JIOCTYITHOTO MaTepuala, a TakKe OT >KeJaHus (MOTUBALlMU) CTYACHTa UX Noay4uTh. [Ipu oOyuenun
OCYILECTBIISICTCS 1IeJIeHAINPaBIECHHBIN MPOIIecC B3aUMOJICHCTBUS CTY/ICHTA U MpenoAaBates st GopMHpO-
BAaHMSI 3HAHWW, YMEHUIN U HABBIKOB.

OLIEHOYHBIE CPEJICTBA JJI51 TEKYIIET'O KOHTPOJISI YCIEBAEMOCTH U ITPOME-
KYTOUHOM ATTECTAIIUH

IlIka/1a U KPUTEPHH OLICHKH NPOMEKYTOYHOM aTTecTanuu B popme 3a4yera

Onenka YpoBeHb O6mmue TpeboBaHus K pe- [Inanupyemble pe3yabTaThl 00y-
(Gasbr) copmupo- 3y/nbTaTaM aTTecTaluu B YEHUs
BaHHOCTH dbopme 3aueta
KOMITIETCHIIUI
«3auTeHo» Bericokuii ypo- Teoperuueckoe coaepxa- 3HaThb:
(61-100) BCHb HHUE Kypca OCBOCHO ITOJIHO- - CUCTeMaTU3UPOBaHHbBIE, IITY-
CTBIO 0€3 MPOOEIIOB WUJIH B OOKMe 1 NIOJHBIE 3HAHUS T10
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LIEJIOM, MM OOJIbIIEH Ya-
CTBI0, HEOOXOIUMBIE TIPAK-
THUYECKUE HABBIKU PaOOTHI
C OCBOCHHBIM MaTepHaIoM
c(OpMHPOBAHBI UJIH B OC-
HOBHOM C(pOpPMHUPOBaHBI,
BCE€ WUJIM OOJIBIITUHCTBO
PEyCMOTPEHHBIX pado-
4eil mporpaMMoi y4eOHbBIX
3aJJaHHi BBITTOJIHEHBI, OT-
JICIIbHBIC U3 BBIMOJIHEHHBIX
3aJJaHHid COJIEPKAT OIITUO-
KH

BCEM paszeiiaM AUCLHUIIINHBI, a
TaK>Ke 110 OCHOBHBIM BOIIPO-
caM, BBIXOJSIINM 32 IIPEEIIbI
y4eOHOH MPOTPaMMBI;
- TOYHOE UCIOJIb30BaHUE
Hay4HOU TEPMHUHOJIOTUHU CH-
CTEeMAaTUYECKU TPaMOTHOE U
JIOTUYECKH NTPaBUIIbHOE
U3JI0KEHHE OTBETa Ha BOIIPO-
CBI;
Ymern:
- OPUEHTUPOBATHLCS B TEOPHSIX,
KOHIENIMAX U HApPaBICHUSIX
JTMCLUTUIMHBI ¥ 1aBaTh UM KPH-
TUYECKYIO OLICHKY, UCIOJIb3YS
HaY4HbIE JOCTHKEHHUS IPYTUX
JTUCITUTLTNH;
- TBOpYECKAsi CAMOCTOATEb-
Has paboTa Ha MPAKTUYCCKUX/
CEeMHUHAPCKHX/1a00paTOPHBIX
3aHSTHUSIX, AKTUBHOE y4acTHe B
TPYIIIOBBIX 00CYKACHUSX, BBI-
COKHIA YpOBEHB KYJIbTYPhI HC-
TTOJTHEHHMS 3aJIaHUM;
Baagern:
- Oe3ynpeyHoe BIaJeHUE HH-
CTpyMEHTapueM y4yeOHOH auc-
UIUIUHBI, YMeHHE ero ¢ dek-
TUBHO MCIIOJIb30BaTh B [1OCTA-
HOBKE Hay4YHBIX U MpaKTHye-
CKHX 33/1a4;
- BBIpP@XXEHHAs CIIOCOOHOCTD
CaMOCTOSITEILHO W TBOpYE-
CKH pEIIaTh CIIOKHBIE IPO-
0JIeMbl U HECTAHAAPTHBIE CHU-
Tyalluu;
MIOJIHOE U IIyOOKOE YCBOEHHE
OCHOBHOW U JIOTIOJIHUTEIIbHOMN
JUTEpaTyphl, PEKOMEHJOBaHHON
y4eOHOI1 mporpamMmoit o auc-
LUIUINHE;

bazoBblii ypo-
BEHb

Teopernueckoe conepxa-
HHUE Kypca OCBOCHO B IIe-
oM 6e3 mpoOenoB, HeoO-
XOJIMBIE TTPAKTHYECKHE
HaBBIKH PabOTHI C OCBOCH-
HBIM MaTepUAJIOM B OCHOB-
HOM C(OPMHUPOBAHBI,
MIpe1yCMOTPEHHbIE pado-
yell yueOHOM mporpamMmoit
y4eOHbI€ 3aJIJaHUs BBINOJ-
HEHBI C OT/IEIbHBIMHU He-
TOYHOCTSIMH, Ka9€CTBO
BBITOJIHEHUS OOJIBIINHCTBA
3aJJaHUN OLICHEHO YHCIIOM

3HaTh:

- IOCTATOYHO ITOJIHEIC K CUCTE-
MaTU3UPOBAHHBIE 3HAHUS 110
JUCILIMIIJIMHE;

YMerh:

- OpPUEHTUPOBATHECSA B OCHOB-
HOM TEOPHUSX, KOHLIETILHIX U
HaHpaBJ'IeHI/ISIX JUCHUIIJIMHBI U
JIaBaTh UM KPUTUUYECKYIO
OILICHKY;

- UCII0JIb30BaHUE HAYUYHOU
TepMI/IHOHOFI/II/I, JIMHI'BUCTH-
YCCKU U JIOTUYCCKU HpaBI/IJII:-
HO€ U3J10’KEHHE OTBETA HA BO-




0aioB, OJU3KHM K MaK-
CHMYyMY.

MPOCHI, yMEHHE JenaTh 000c-
HOBaHHbIE BBIBO/IBL; Biiajers:
- BJIaJICHNE HHCTPYMECHTapUEM
10 JUCLUIUIMHE, YMEHUE €TO
UCTIONIb30BATh B TOCTAHOBKE U
pellIeHn Hay4HBIX U Ipodec-
CHOHAJIbHBIX 33]1ay;

- YCBOCHHE OCHOBHOH U JIOTION-
HUTEJIBHON JINTEPATYPHI, PEKO-
MEHJI0OBAaHHOH y4eOHOI1 po-
rpaMMO¥ IO TUCIHIUINHE;

- camocTosTeNnbHas paboTa Ha
MPAKTUYECKHUX 3aHATHUSX, y4ya-
CTHE B IPYIIIOBHIX 00CykK1e-
HUSIX, BBICOKHH YPOBEHb KYJIb-
TYpPbI UCTIOJIHCHHUS 33/1aHHI;

- cpenHuil ypoBeHb c(hOpMHU-
POBaHHOCTH 3asIBJICHHBIX B pa-
Oouelt mporpamMmme KOMIETEeH-
105078

MuHumab-
HBII YPOBEHb

Teoperuueckoe conepkaHue
Kypca OCBOEHO OouibliIel ya-
CTbIO, HO ITPOOEIIBI HE HOCAT
CYILLECTBEHHOI'O XapaKTepa,
HE00XO0/IUMbIE IPAKTUYECKHE
HaBbIKU pabOThI C OCBOEH-
HbIM MaTepHajoM B OCHOB-
HOM c(hopmMHpOBaHbI, O0JIb-
LIMHCTBO IPEyCMOTPEHHBIX
paboueii yueOHOI Iporpam-
MO y4eOHBIX 3aJJaHH BbI-
MIOJIHEHBI, OT/IEIbHBIE U3 BbI-
IIOJIHEHHBIX 3aJJaHUN cozep-
JKaT OIINOKH.

3HaTh:

- 0OCTaTOYHBIA MUHHMAJIb-
HBIA 00BEM 3HAHUM 110 IHC-
LUTIINHE;

- YCBOECHHME OCHOBHOM JIUTEPA-

TYpHI, PEKOMEHI0BaHHOM
y4eOHOI1 TporpaMmoi;
YmMmers:

- YMEHHE OPUCHTUPOBATHCA B
OCHOBHBIX TEOPHUAX, KOHIIE-
nusix 1 Hanpasnenusix mno
JUCLUIIJIMHE U AaBaTh UM
OIICHKY;

- UCII0JIb30BaHUE HAYYHOU
TEPMUHOJIOTUH, CTHJIUCTHU-
YEeCcKoe

Y JIOTHYECKOE M3JI0’)KEHHE OTBE-
Ta Ha BOTIPOCHI, YMEHHUE JeNIaTh
BBIBOJIbI 0€3 CYIIECTBEHHBIX
OIINOO0K;

Biaaners:

- BJIa/ICHHE UHCTPYMEHTapUEM
y4eOHOW JUCIHUIUIUHBI, YMe-
HHUE €ro UCIO0JIb30BaTh B pellie-
HUM TUTIOBBIX 33/1a4;

- YMEHHE 0] PYKOBOJCTBOM
Mpeno/aBaTelisi pemaTh CTaH-
JApTHBIE 33]1a4H;

- paboTa 1Mo pyKOBOJCTBOM
MpenoaBaTesis Ha MpaKkTH4e-
CKHX 3aHATUSIX, JOITYCTUMBII
YPOBEHb KYJIbTYPbI UCIIOJIHE-
HUS 3aJIaHuM;

-IOCTaTOYHBIT ~ MWUHHUMAaJIbHBIN
YpOBEHb  C(HOPMUPOBAHHOCTH




3afBJICHHBIX B pabodeld mpo-
rpaMMe KOMIETEHIUH.

«He 3a- KOMIIETEH- TeopeTnyeckoe comepxa- [Tnarupyemsl pe3yabTaThl 00y-
YTEHOY LI1H, 3aKperI- HUE Kypca OCBOEHO Ya- YEeHUsI HE JJOCTUTHYTHI
(MenHee JICHHBIC 32 CTUYHO, HEOOXOJUMBIC
61) JUCITATLITN - HaBBIKH pabOTHI HE chOop-
HOI, He MHUPOBAHBI WK CHOPMHUPO-
copmupo- BaHbI OT/EJIbHbIEC U3 HUX,
BaHbI OOJIBIIMHCTBO MIPEyCMOT-

pEHHBIX pabouel yueOHOI
IIpOrpaMMOH 3aJJaHU He
BBITIOJTHEHO JIMOO0 BBINOJ-
HEHO C TpyOBIMHU OLIHOKa-
MH, Ka4€CTBO MX BBIOJ-
HEHHSI OIICHEHO YHCIIOM
0as10B, OJIU3KUM

K MUHUMYMY.

®OHJ ONEHOYHBIX CPEACTB JIAA TPOBEAEHUSA TEKYIIEI'O KOHTPOJIA

BOHpOCI)I JUIs co0eceI0BaAHUA

Bonpocs! 11t cobecenoBanus B 6 cemecTpe.

1. KomnbroTeps! 1 ympaBieHue Tpou3BOICTBOM. MeTo bl porpaMMupoBanusi. CTHIIb IpOrpaMMu-
poBaHUs

2. AHaJoroBble CUTHAJBI, YIPaBICHHE MO 3aMKHYTOMY LMKy U MHTEIJIEKTyaJbHble Moayu. Pac-
TIpeJIeIeHHbIe CUCTEMBI. UenoBeKo-MallnHHBIN HHTephec

3. VYrpasiieHue MPOU3BOJACTBEHHBIMH IPOIECCAMH C ITOMOIIBI0 OOBIYHBIX KOMIBIOTEPOB. THIIBI
crpareruid ynpasienus. [logcucremsl Tekyiero kKoutposis. [logcuctemsl mociie10BaTebHOrO 1€MCTBUA

4, S3b1ku BeICOKOTO ypOoBHS. [IpukiamHeie mporpammbl. TpeOoBaHUS K KOMIBIOTEpAM IPOMBIIII-
JIEHHOTO Ha3HauYEHUsI.

5. [Iporpammupyemsiii KOHTpOJIEp. BXoaHbIe/BBIXOMHBIE coennHeHNI. BXxoaHpie tuiatel. Beixon-
Hble coequHeHnst. O603HaYeHNne BXOJIOB U BBIXOJOB. Y AaJ€HHBIE BXOABI U BHIXO/BI.

6. [Ipeumymecta ynpasinenus ¢ nomoupio [IJIK. Metonsl nporpammupoBanus. Ilporon mpo-
rpaMMbl. O003HAYCHHE BXOJIOB/BBIXOJIOB U JIBOMYHO-KOJIUPOBAHHBIC ajipeca.

7. Croiiku, ratel 1 curnaisl. Allen Bradley PLC-5. Siemens SIMATIC S55. CEGELEC GEM-80.

ABB Master. Mitsubishi F2. 8. Buyrpennee 6MTOBO€E 3aIIOMHHAIOIIEE YCTPOHCTBO. MHOTOCTYITEHYATHIE CXEMBI.
Jlormaeckue cumBobl. Criucok onepatopoB. butoBoe 3anmoMuHarolee ycTpoiicTBo

9. Taiimepbl. Cuetunku. Ludpossie npumenenus. [Ipencrasnenue uncen. [lepemerienne JaHHbBIX.
CpaBHeHHe JaHHBIX. Apr(MeTHIecKIe OnepaIim.

10. Kombunarophas u coOwITHitHO-ymIpaBisieMast jioruka. KomOuHaropHast noruka. CoObITHITHO-
yhpasisiemMast JJOTHKA.

11. Muxkpo-ITJIK. IEC 1131-3: k obmemy cranmapty. Cpencrsa nporpaMMupoBanusi. MTHCTpyMeH-
TaJbHBIE CPEACTBA IporpaMMupoBanua. CTuib mporpammupoBanus. [IporpaMMoTexHuKa.

12. IIpoexktupoBanne cBepxy BHU3. CTpykTypa mporpammsl B pasnugabix [1IJIK. [leficTBus mo o6-
CIIy’KMBAaHMIO M peanu3anys xopomux nporpamM. CokpallleHHEe BpPEMEHH IpPOroHa MpOorpaMMbl. AHAaJIOrOBbIE
CUTHAJIBI, YIIPABJICHHUE 110 3aMKHYTOMY LUKy Y HHTEIJIEKTYaaIbHbIE MOTYJIIH.

Kputepun onenkn:
- 13-14 GanoB BBICTAaBISETCS CTYAEHTY, €CIM JAEMOHCTPUPYET IOJHOE MOHMMAHUE MPOOJIEMBI.
Bce TpeboBanus, npeabsBisieMble K 3a[JaHUI0 BHIIIOJIHEHBI;



- 11-12 GanoB BBICTAaBISIETCS CTYIEHTY, €CIIM JIEMOHCTPHPYET 3HAYMTENbHOE MOHUMAaHHUE Ipo-
6i1embl. Bee TpeOoBaHus, peabaBisieMble K 3a1aHUIO BBIIIOJIHEHBI;

- 8-10 GayIoB BBICTABISETCS CTYACHTY, €CIIM JEMOHCTPUPYET YaCTHYHOE MOHMMAaHHE MPOOIEMBI.
BonbmuHCTBO TpeOoBaHuUil, IPeABABISIEMBIX K 3aJaHUIO BBIIIOJIHEHBL;

- 0-7 GayTOB BEICTABISIETCS CTYICHTY, €CIIN IEMOHCTPUPYET HETIOHUMAHHE TIPOOIIEMBI.

Bonpocs! 11t cobecenoBanus B 7 cemecTpe.

1. onstue «<SCADA-cuctema». @ynkryu u texnonorun SCADA-cucreM

2. TexHUUECKHe, CTOMMOCTHBIE, SKCIUTyaTalinoHHbIe Xapakrepuctiukn SCADA-cuctem

3. Mecto SCADA-cuctemsl B CAY MpOMBIIIIIEHHBIM KOMIUIEKCOM

4. [MonsTne «MHeMoOcXeMa» IPOMBIIIIIEHHOTO KOMIUIEKCa». TpeOoBaHus, IpebsBIsIeMbIe
K MHEMOCXEME

5. OCHOBHBIE JTalbl CO3/IaHHsI MHEMOCXEMBI IIPOMBIIUICHHOTO KOMIUIEKCa. AHAIIN3 HCXO/I-
HBIX JIaHHBIX.

6. Co3maHue CTaTUYECKUX HIEMEHTOB MHEMOCXEMBI

7. Co3nanne 6a3bpl JaHHBIX TAPaMETPOB TEXHOJIOTHYECKOTO Tporiecca

8. [TocTaHOBKA 3aa4M IO CO3/IaHHI0 MHEMOCXEMBI IIPOMBIIIIIEHHOTO KOMILIEKCa

Kpurepum ouenku:

- 11-12 GannoB BBICTABIAETCS CTYACHTY, €CIH JEMOHCTPUPYET MOJHOE MOHUMAaHHE MPOOIIEMBL.
Bce TpC6OBaHI/I5{, MNPpEABABIIACMBIC K 3aJaHUTO BBIITOJIHCHBI;

- 9-10 OannoB BBICTABISAETCS CTYICHTY, €CIM AEMOHCTPUPYET 3HAYUTEIbHOE IOHUMaHNE Ipooiie-
MBI Bce Tpe6OBaHI/I$I, MMPEABABIIACMBIC K 3aJaHUTO BBIIIOJIHCHBI;

- 7-8 GansIoB BBICTABISIETCS CTYACHTY, €CJIM IEMOHCTPUPYET YACTUIHOE MOHUMAaHUE TPOOIIEMBI.

bonpmmHcTBO TpC6OBaHI/II71, MMPEABABIIACMBIX K 3aJaHUIO BBITIOJIHCHBI,
- 0-6 GanyoB BBICTABIACTCS CTYACHTY, €CIH AEMOHCTPUPYET HETIOHUMAHUE POOIJIEMBI.

X.3. KoHTpobHOE TeCTHPOBaHHE

1. IlepBbIMU IPOrPaMMHUPYEMBIMHU JTOTHYECKUMU KOHTPOJUIEPAMU IIPUHSTO CUUTATH:
a) KOHTPOJUIEPHI Ha KECTKOM JIOTUKE, HCIIOIh30BABIINECS [T aBTOMATH3aI[UA COOPOUHBIX
JMHUHN B aBTOMOOWJIBHON TIPOMBILIUIEHHOCTH
0) KOHTPOJUIEPHI, IPOTPAMMHUPYEMbIE TIOCPEJCTBOM NU3MEHEHHS CXEMBI COSTMHEHHUH peJie
B) KOHTPOJUIEPHI, IPOrpaMMHUpyEMbIe Ha MAIIMHHO-OPUEHTUPOBAHHOM SI3bIKE
T') KOHTPOJIJIEPHI, MOACPKUBAIOIINE S3bIKH TEXHOJIOTMYECKOTO MPOTrPaMMHUPOBAHUS

2. BribepuTte 00nacTh 3a1a4, r1e HanboJsiee mupoko npumensrotes [TJIK
a) 00paboTKa oK(POBAHHBIX CUTHAJIOB
0) ympaBJeHHE TEXHOJOTHUSCKIMU MPOLIECCAMHU
B) yIipaBiieHHE poOoTamMu
') B CHCTEMAaX OXPaHbI

3. B uewm 3akmouaercs rnmaBHoe ominuue [TIJIK oT MukpokoHTposuiepa

a) IIJIK nogiep>xuBaroT OoJblliee KOJIMIECTBO HHTEP(EICOB IO CPABHEHUIO C
MHUKPOKOHTPOJLIEpaMU

0) IIJIK MOryT BBINOJHATH TOJBKO JIOTHYECKHE KOMAaHbl U HE MOJACPKUBAIOT ONEPAlIH HAJl
YHClIaMU C TIaBaroOmIed TOUYKON

B) [IJIK sSIBISIFOTCSI CAMOCTOSITETILHBIM YCTPOMCTBOM, @ HE OTAEIBHON MUKPOCXEMOM

r) Bce [IJIK obnanaroT ropazo OOJBIIMM KOJIMYECTBOM KaHAIIOB BBOJIA-BBIBOJIA TAHHBIX, YEM
MHUKPOKOHTPOJIIEPHI

4. B yem 3akmtouaercs rinaBHoe oTiinune [1JIK ot koMmnbroTepa



a) ITJIK He mo3BOJISIIOT MOKIIIOYATh TIeprU(epHiiHbIe YCTPOUCTBA (MBIIIIb, KIIABUATYPY U T.JI1.)

0) IIJIK He noanepKUBarOT yCTAaHOBKY ONEPALIMOHHBIX CUCTEM

B) [IJIK oprueHTHpOBaHBI Ha pa0OTy C MalIMHAMY Yepe3 KaHaIbl cOOpa TAHHBIX C JATYHKOB U
BBIBOJIa CUTHAJIOB YIIPABJICHUS HAa UCIIOJHUTEIbHBIE MEXaHU3MBI

r) [IJIK opreHTHpOBaHb HA MPUHATHE PEIICHUE U YIIPABICHHE OIIEPaTOPOM

5. B uem 3akmouaercs riaasHoe otinuue [IJIK ot BeTpanBaeMbix cucteM
a) IJIK m3rotaBnuBaroTCs Kak CaMOCTOSTEIIbHBIE U3/EINs, OTEJIbHBIE OT YIPaBIIIEMOI0 IPH
€ro NoMoIly 000pyAOBaHUS
6) IIJIK moxmepxnBatoT MHOTOKpaTHOE IPOTPaMMHPOBaHNE
B) BCTpanBaeMbIe CUCTEMBI HE MOTYT OCYIIECTBIAThH YIPABICHUE TEHOJIOTHYECKUM MIPOLIECCOM
r) [JIK mmeroT ropa3fo MeHbplne rabapuThl 0 CPAaBHEHHUIO C BCTPAMBAEMBIMH CHCTEMAMH

6. K kaxoii rpynme ornocurces [1JIK, nmeronuii 80 kaHaoB BBOIa-BbIBOJIa JTAHHBIX? a)
HaHo-T1JIK
0) mukpo-T1IJIK
B) CpeaHHe
r) OoJpIIme

7. K xaxomy tumy otHocutcs [UJIK, npuBenennsrit Ha prucyHke?

a) MOHOOJIOYHBIE

0) MOIyJbHBIC

B) pacIipe/ielIeHHbIe
I') BCTpauBaeMble

8. Kaxoii u3 ITJIK, npuBeneHHBIX Ha pUCYHKaX, SBJISETCS paclpeieeHHbIM (C yIaleHHBI-
MU MOJYJISIMU BBOJIa-BBIBOAA)?




9. Yro comepxut crangapt MOK 61131-3?
a) onmcanue obmacreit mpumenenus [1IJIK, rne onn Hanbonee 3¢ pekTHBHB
0) npuHLIHUIIBI TOCTpOeHUsI apxuTeKTypsl [1IJIK
B) OIHCaHUe SI3BIKOB TiporpammupoBanwst st [1JIK
r) TpeboBaHMs K 000PYAOBaHUIO U ycloBUsM dkcrutyaranuu [TJIK

10. VkakuTe cTaHIapTHBIC s13bIKK TiporpammupoBanus [IJIK cornmacHo cranmapty o ITJIK. a)
Cu, ITackanb
0) Cu, [lackans, @optpan
B) FBD, Cu, SFC
r) LD, ST, FBD, IL, SFC

11. UTo U3 mepevnciIeHHOTro He OTHOCHTCS K mporieccopromy mosyito [TJIK? a) uarepdeii-
CBI
0) 3aImOMHUHAOIINE YCTPOICTBA
B) YacChl peaJikHOTO BPEMEHU
T') CTOPOKEBOH TaltmMep

12. B yem 3akrouaeTcs OCHOBHAs ()YHKIIHSI CTOPOXKEBOTO Talimepa?
a) mojcuuteiBaeT Bpems padotsl [TJIK B TekymieM ceance mocie 3amycka
0) HCHOJIB3yeTCs MPOrPAMMKICTOM B Ka4eCTBE JIOMOJTHUTEIBHOTO alllIapaTHOTO TakmMepa
B) MCIIONIB3YETCsI ISl OTCIICKUBAHKSI COCTOSIHUS OJTHOTO U3 KaHAJIOB BBOJIA TAHHBIX
T') BeIpaaThIBaeT CUrHaja cOpoca JUIs epe3alycKa «3aBUCILIEToy» Mmporeccopa

13. B gem 3aknrouaercs ocHOBHas QpyHKIMA 4acoB peaisbHOro Bpemenu [1JIK?
a) BBIIAIOT CUTHAJI TAKTUPOBAaHMS AJIs annapaTHeIx Taiimepos [1JIK
0) TIO3BOJISIIOT OCYIIECTBUTh MPUBSI3KY JAHHBIX WM COOBITUI K ACTPOHOMUYECKOMY BPEMEHHU
3a CYET aBTOHOMHOTO MTUTaHMS
B) OCYIIECTBIISIFOT ITO/ICYET BpeMEeHH pabOoThI MporpaMMel, 3amymeHnHoi Ha [1JIK
T') UCTIOJNIB3YIOTCS TSl 0ToOpaskeHus Ha auneBoid nanenu I1JIK 3Hauenus Texyero
aCTPOHOMHYECKOTO BPEMEHHU

14. Kakas 13 nepeunciaeHHbIX (YHKIHMNA HE BBITOJIHAETCS MPOLIECCOPHBIM MOTYJIEM?
a) cOop MaHHBIX U3 MOYJIEH BBOJA B MMAMSTH M OTCHUTKA JAHHBIX U3 ITAMSITH B MOAYJIH BBIBOIA
0) BBITIOJTHEHUE HAYAIBHOM 3arpy3Kd M UCTIOJTHEHHE OTEPAIlHOHHON CUCTEMBI
B) MHIUKAIIHS COCTOSIHHS KAHAJIOB BBOJIa-BBIBO/IA JTAHHBIX



Haja?

T') BEITIOJTHEHHE OOMEHA TAHHBIMHU C YCTPOMCTBOM ISl IPOTPaMMHUPOBAHUS KOHTPOJIEpa

15. Hukmudeckuii anropuT™, BKITFOYAIOIINIA BBOJ JaHHBIX U pasMenicaune ux B O3V, obpa-
OOTKY MaHHBIX W BBIBOJI, HA3bIBACTCHL. . .
a) MK oTIpoca
0) MMOIB30BATCIBCKUH UK
B) IIPOTPaAMMHBINA ITHKIT
T) pabounii UK

16. UTo M3 MepevncIIeHHOTO He OKa3hIBACT BIUSHUS HA JUIMTEILHOCTD BHIMTOTHEHHUS [IUKITH-
yeckoro anroputma [1JIK, Brirodaroiero BBOJ JaHHBIX 1 pa3mernenue ux B O3V, 00paboTKy JaHHBIX U
BBIBOJT
a) ObICTpOICICTBHE MOJTYJICH BBOIa-BBIBO/IA
0) BpeMsI peakIIni KOHTPOJUIepa
B) IIPOM3BOIUTENBHOCTH MPOIIECCOpa
T') IPOITyCKHAas CITIOCOOHOCTH MTPOMBINIIEHHOHN CETH

17. WHTepBan BpeMeHU OT MOMEHTA TMOSIBIICHHS BO3/ICHCTBUS HA CUCTEMY (CO CTOPOHBI MO-
JyJiell BBOJa WM ONIEPaTopa) 10 MOMEHTA BHIPaOOTKH COOTBETCTBYIOLIECH peakuu — 3TO
a) JNTUTEIHHOCTh KOHTPOJUIEPHOTO KA
0) uHTEpBaJ OIpoca MOAyJIeH
B) BpeMsI peaKIiun
T') BpeMs YCTaHOBKH BBIXO/IOB

18. Kak nazpiBaetcs moBTopHBIH 3amyck [1JIK, KOTOpEIil BEIMOTHAETCS HACTOIBKO OBICTPO
1ocJje Nponaganus MUTaH!s, YTO pabOTOCIOCOOHOCTh BOCCTAHABIMBACTCS TaK, OyATO MUTAHUS HE IPO-
nazaauo
a) XOJIOJHBIN pecTapT
0) TEeTUIbIiA pecTapT
B) TOPSIUU pecTapT
T') OBICTpBIH pecTapT

19. Kak Ha3wIBaeTCs CHrHAJ, UCTIONB3YEMBbIH JUTs TIPEICTABICHHS HEMPEPBIBHO N3MEHSIIO-
XS QU3NYCCKUX BEITHUUH?
a) aHAJTOTOBBII
0) JUCKPETHBIN
B) ITOCTOSIHHBIN
T') CTaHapTHBIH

20. Kak B cucremax aBTOMaTH3aIMK IPUHATO HA3BIBATH IBOWYHBIC CUTHAIIBI, TIOCTYIIAIOIHE
OT KOHLIEBBIX BBIKJIIOYATENEH, JaTYMKOB 3aMIOJTHEHUS] EMKOCTEH, JaTYNKOB OXPaHHOW CUTHATM3ANU 1
T.0.7
a) aHAJIOTOBBIC
0) OUCKpeTHBIE
B) MEPHOINYECKUE
T') CTaHIapTHBIE

21Ka1<y}0 TCOpEMY H606XO)_'[I/IMO HCIIOJIB30BATh IpH BBI60p€ YaCTOThI AUCKPETU3ANU aHAJIOTOBOI'O CHUT'-

a) reopema JlsammyHoBa

0) xputepuii HaiikBucra
B) Teopema KorenpHuKOBa
r) Teopema Komm



22. Bribepute THIT TUCKPETHOTO BXOJa, COOTBETCTBYIOIIUI CUTHAITY OT MEXaHHUYECKOH KHOTIKH, Tep-
KOHa, KOHIIEBOT'O BBIKJIFOUATENIsl, KOHTAKTOB peJie.

a) mocrosiaHoe HanpspkeHue (0 — 24 B)

0) mepemennoe Hanpspkenue (110 B, 220 B)

B) MOKPBI KOHTaKT

T') CyXO¥ KOHTaKT

23. Hepenaqa OHEPruu njin I/IH(i)OpMaI_II/IOHHOI‘O CUrHajia MExay 3JICKTPUYCCKUMU LCTISIMU, HE UMEC-
IOIMUMH HETIOCPEACTBEHHOI'O BJICKTPUICCKOT0 KOHTAKTa MEXKIAY HUMH — 3TO ... pa3BsA3Ka rajilbBaHU4€CKast

24. Kakoli u3 nepedncieHHbIX HHTEP(HEHCOB HE TIOIYYHIT PACIIPOCTPAHEHUS B POMBIIIIJICHHOHN aB-
TOMAaTH3aun?

a) RS-485
6) CAN

B) Ethernet
r) SPI

25. Habop npaBuii, KOTOpbIEe yNpaBisioT 0OMeHOM HH(pOpManueil u onpeaenstoT CHHTAKCUC U Ce-
MaHTHKY COOOIICHUH, OTIepalliyl YIIPaBIeHHsI, CHHXPOHU3AIHIO U COCTOSHHSA P KOMMYHHUKAIIMHU, — 3TO ... 00-
MEHa.

IIporokon

26. Kakoit u3 nepeunicieHHbIX A3b1K0B cTangapta MOK 61131 He oTHOCHTCS K SI3bIKaM BU3YaJlbHOTO
(rpacduyeckoro) nmporpamMmmMupoBaHUs?

a) FBD

0) ST

B) CFC

r) LD

27. Bribepute a60peBuaTypy, 0003HaYaOIIYIO S3bIK TOCTIEI0BATELHBIX (DYHKIIMOHAIBHBIX CXEM:
a) LD

b) ST

c) FBD

d) SFC

28. Hanmimre HaszBanue si3bika crangapra MOK 61131, 0c0GEHHOCTHIO KOTOPOTO SIBISIETCS HC-
MI0JIb30BaHUE ACCEeMOIEPOIIOI00HBIX KOMaH

IL

29. OcHOBHbIE KOMIIOHEHTH! s13blka FBD:
@) oneparopsl, MOAU(UKATOPHI, ONIEPAH]IBI, PETHCTD;
D) KOHTaKTEI, BUTKH, KaTYIIKH, COEMHATENBHBIE JIMHUY;
C) GpyHKUMOHAIBHBIE OJIOKH M COEIMHHUTENLHBIE JIUHUM;

d) waru, HavanbHEIE WAy, IEPEX0/IBI, OPMEHTUPOBAHHBIE CBA3H;

30. B uewm 3akrouaercss OCHOBHASE OCOOCHHOCTh ONIEPAIMOHHBIX CHCTEM PEaTbHOTO BpeMEHU?

a) pa3elsaoT MPOIIECCOPHOE BPEMS MEXKIY BBIMOJIHEHUEM HECKOJIBKUX IIPOrpaMM

0) o0ecrieunBarOT IETCPMUHUPOBAHHOE BPEMSI BEITIOJTHEHUS 3a71ad M BpeMsI pEaKIny Ha
amnmapaTHbIC IPEePHIBAHUS



B) OPHEHTHPOBAHBI HA OPTraHU3aNNI0 OBICTPOTo JOCTYyMA K OOIINM pecypcam ceTn
T') YIPaBISIOT pecypcaMy KOMITBIOTEpa U OPTaHU3YIOT B3aMMOJICHCTBUE C MOJIb30BATENIEM

31. HazoBute crangapt, 00ecreYnBaOIni BO3MOXHOCTh COBMECTHOH pabOThI CPEICTB aBTOMATH-
3anmd, GYHKIMOHUPYIOIIAX Ha Pa3HBIX allllapaTHBIX IIaTGopMax, B Pa3HBIX MPOMBIIIIEHHBIX CETIX U MPOU3BO-
JIUMBIX Pa3HbIMH (PUPMaMH

OPC

32. Hanummre aHrIos3pI9HBIA TEPMUH, 0003HAYAOIINHN «AUCIETYEPCKOE YIIpaBIeHue 1 cOop naH-
HBIX»

SCADA

33. Kakoii u3 nepeuncieHHbIX (yHKIHOHAIBHBIX OJIOKOB YCTaHABIMBAET CBOM BbIxo] Q B COOTBET-

CTBUHU C MIPUBEIECHHON HM)KE BPEMEHHOM TnarpamMmon?

ol I By

0 1 1213 h
I L
t0 t1+PT 12 15+PT
/ / /
ET / ’/ /
—‘/ / f 0
tl 2 t3 t4 t5
a) TON
6) TOF
8) R_TRIG
r)F_TRIG
34. Kakoii u3 nepeyncienHbx GyHKIMOHATLHBIX OJIOKOB YCTaHABIMBAET HA CBOEM Bhixoze Q yoru-

YeCKyI0 eIMHUILY U yAepKHBaeT ee B TedeHue ognoro nukia [1JIK, xorna Ha ero Bxone CLK mnosBisiercst otpu-
HaTeIbHbI GPOHT?

a) TON
6) TOF
B) R_TRIG
r) F_TRIG
35. BBI6epI/IT6 HEBEPHOE YTBEPKACHUE
CTUinst
CTU
VarBOOL1—CU QF— VarEBO0OL3

VarBool2z— RESET CV[ VarWORD2
VarWORD1—| PV

a) Ha BeIxoje Q ycTaHaBIMBAETCS CAMHMUIIA, KAaK TOJIBKO 3HaYeHHe CV CTaHOBUTCS PABHO WU

Gosnbie 3HaueHus PV
0) 3nauenune CV nekpeMeHTUpyeTCsl KaXIbli pa3, korga Ha Bxoje CU nosBisieTcss HOBBII

UMITYJIEC
B) mpu RESET = 1 Beixon CV ycranaBiuBaeTcs B HOJb

I') TMOJIOXUTENbHBIN (poHT Ha Bxoje CU yBennunBaet 3Hauenne CV Ha eTUHHAILY



36. POU, koTopbIii BBIIAET OAHO MM HECKOJIBKO 3HAYCHHUM BO BPEMs BHIIMIOJIHEHHUS U BCETa BBI3bI-
BaeTCs Yepe3 IKIEMILIAP, KOTOPBIX SBISETCA €ro Konuen

a) mporpaMmma

0) pyHKIUSL

B) (yHKIIMOHANBHBIHN OJIOK
r) uaTepderic

37. Kaxoli 13 a1eMeHTOB JiepeBa yCTpOHCTB M03BoJIsieT ycTaHOBUTH cBsi3b ¢ [TJIK? a) Application

6) Task Configuration
B) Device
r) Library Manager

38. Kakoii 3 mpuBeIeHHBIX HIDKE Moayiei ¢pupmbl Reallab Beimonasier GpyHKIHIO BRIBOIA YIIPAB-
JISIFOIIUX CUTHAJIOB IOCPEICTBOM TIEPEKITIOUCHHS KOHTAKTOB pere?

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

r) NL-16DI

39. Onun u3 BxoaoB moayiisi NL-16DI1 nactpoen amst paboThl B peKHME CUETYHKA UMITYJIBCOB.
VYkakuTe Ha3BaHHE KOJIOHKH, COAEPKIMOE KOTOPOH MO3BOJISET ONPEISIUTh HOMEP YKa3aHHOTO BXOA.

) m_s_16DI x

Obuwee Wms Tun goctyna Tpurrep Caeur READ AnuHa O6pabotka owmnbok Casur WRITE
| 0 Channel 0 Read Input Registers (Koa dyHkm 04) Lukn., t=1000ms 160000 1 COXpaHUTE NOCA. 3Ha4eHne
Kanan Modbus Slave
1 Channel 1 Read Input Registers (Koa dyHkm 04) Lukn,, t#100ms 160216 1 COXpPaHUTE MOCA. 3HaYeHne
Modbus Slave Init 2 Channel 2 Write Single Register (Koa dyHxkwm 06) MepeaHuin dpoHT 160216
ModbusGenericSerialSlave
CoOTHeCeHIe BXOA0E/BLIXOA0E
ModbusGenericSerialSlave IEC
Objects
Cocrosrue
Wrdopmauma
a) Ums
0) Tun nocrymna
B) Tpurrep
r) Casur Read
40. Kakoe u3 cBoiicTB arieMeHTa Bu3yanu3annun «KHOMka» Mo3BoIsieT yCTaHOBUTD PEAKIIMIO Ha

Ha)KaTue KHOIKH?
a) Konduryparus BBosa
0) [lepemenHnas cocTosiHUS
B) lo3umms
r) [lepemenHas 1Beta

Cneun(bmcaunﬂ TecTa. B Tecrax HCIOJIB3YOTCA BOIIPOCHI C BBI60pOM OIHOI'0 MPABUJIIBHOTO OTBETA U

BOIPOCHI C BBOJIOM TEKCTOBOrO oTBeTa. Beero 40 Bonpocos.
HNHcTpykuus no BLINOTHEHNIO. BpeMs sx3ameHanimonHoro trectupoBanus — 50 muH. TecT BIOTHSAET-

Csl C MCIIOJIb30BaHUEM CHUCTEMBI ieKTpoHHOTo 00yueHus MKTUB http://Ims.sfedu.ru.

Kputepun onenkn:

—  34-40 6annoB BeICTaBIsIETCS 00yUaromeMycsi, ey BeIIodHeHo 85—100% mpaBUIIBHBIX OTBETOB;

—  28-33 Ganna BbICTaBISIETCSl 00YUAIOIEMYCsl, €CIIH BBIIIOJIHEHO 71-84% mpaBUIIBHBIX OTBETOB;



—  24-27 6annoB BeICTaBIISIETCS 00yUaromeMycs, eciu BeimoiaaeHo 60—70% npaBUIBHBIX OTBETOB;
— 0-23 6anna BeIcTaBisgeTcst 00y4arOIEMyCs, €CITH BHITIOIHEHO 54% W MEHbIIIE TPaBUIILHBIX OTBETOB.

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

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

JIaboparopHas pabota Nel. 3HakomMcTBO co cpemoii Codesys 3.5. Co3naHue HOBOTO MPOCKTA. 3HAKOMCTBO
¢ MDK-sa3pikamMu iporpammupoBanus B cpeae Codesys 3.5.

Kpatkoe onmcanue: cTyeHTaM HEOOXOANMO HAyYUTHCS MEPBOHAYAIBHBIM HACTPOMKAM CpPEIBI IPOTPaM-
mupoBanusi Codesys 3.5, 0CBOMTh OCHOBHBIC IIPHEMbI TPOrpaMMHpoBanus Ha si3bikax FBD, ST crannapra MDK
61131-3 Ha mpuMepe pelicHus 3a/1a4H YIPABICHUS OCBEIIEHHEM B KOMHATE C UCITOJIE30BAHHEM TUTIOBBIX (YHK-
[IHOHAJHHBIX OJIOKOB: TAMEPOB, CIETYNKOB, IETEKTOPOB (PPOHTA. 3aITyCK MPOTPAMMBI OCYIIIECTBUTH B PEKUME
OMYIISLIUH.

JlaboparopHuas pabora No2. Coznanue CTpYKTYpBI TPHIOKEHHSL.
Kparkoe onucanue: cTyaeHTaM HEOOXOAUMO HAYYUTHCS paboTaTh CO CIOKHBIMHU MMPOEKTAMH U UCTIONb-
30Bath POU 1uis MX CTPYKTYpUPOBAHHS Ha IPUMEPE 331a4l MOJEITUPOBaHUS paboThl KOHBEHEPOB

Jlabopatophast pabota Ne3. Busyanu3zarus B cpeae Codesys 3.5.

Kparkoe onucanue: cTyseHTaM HEOOXOMMO HAyYUTHCS CO3AaBaTh MPOCTHIE MTOJIb30BATEILCKUE HHTEP-
deiico B cpee Codesys 3.5 ¢ UCMOIB30BaHUEM THITOBBIX 3JIEMEHTOB BH3YaIH3aIlH: TEKCT, TEKCTOBBIN BBO/I,
KHOIIKA U JIp.

JlaboparopHas pabota Ned. Hactpotika ces3u [1JIK ¢ kommbrotepoM. Kongurypanus TTJIK.

Kparkoe onucanue: cTyaeHTaM HEOOXOMMO HayYUThCS MIEPBOHAYAIBHBIM HACTPOWKAaM KOHTPOJLIEPa;
BBHIMOMHUTH KoH(purypanuro [1TJIK, HacTpoiiky Moyneli BBOAa-BbIBO/Ia; OCYIIECTBUTH 3arpy3Ky HPOTrPaMMBbI B
KOHTPOJUIEP U 3aIlyCK IIPOrPAMMBI.

Monyne 2. AnroputMu3anys nporpaMMHo-TexHuueckux komiekcoB ACY TII

JlaGopatophas pabota NoS. ABTOMaTH3MpOBaHHAs CUCTEMA YIPaBJICHUSI KOHBEHEPOM: PYUHOH PEKUM.

Kparkoe onucanue: cTyaeHTaM HEOOXOAMMO HAIKCaTh IPOTPaMMy M CO3IaTh 3KpaH BU3yaIH3alUH, [103-
BOJIAIOIIME BBITTOJHUTH 3aITyCK ¥ OCTAHOBKY KOHBeMepa B pydyHOM pekuMe (110 HaAXKATHIO KHOIIKM Ha SKpaHe BH-
3yaln3alyn), OCyIIeCTBUTh PaboTy KOHBeliepa B TeUeHHE 3aJaHHOTO HHTEpBasa BpeMEHH, UCII0Ib30BaTh JIe-
MEHTbI HHAUKAMH PabOThl KOHBEHepa.

JlaGopartopHas paboTta Ne6. ABTOMaTH3MPOBaHHAS CHCTEMA YIIPABJICHUS KOHBEHEPOM: aBTOMATHUYCCKUI
PEKHM.

Kpatkoe onucanue: CTyeHTaM HEOOXO0JMMO HAMTHCATh TPOrPaAMMY, TTO3BOJISIOLIYIO BBITOJTHHUTE 3aIyCK
OCTaHOBKY KOHBeiepa B aBTOMATUYECKOM PeKUME (TI0 CUTHATY OT JaTYMKOB TTOJIOKEHHSI, PACTIONOKEHHBIX B
Hayaje U B KOHIIe KOHBEHEPHOI JIEHTHI), 0TOOpaXkaTh CUTHAJBI OT JaTYHKOB.

JlaGopatopHas pabota No7. ABTOMaTH3UPOBAaHHAs CUCTEMA YIPABIECHUS pOOOTOMMAHUITYIISITOPOM: Pyd-
HOH pEXUM.

Kparkoe onucanue: cTyaeHTaM HEOOXOAMMO HAIKCATh IPOTPaMMy M CO3AaTh 3KpaH BU3yaIH3aluH, 103~
BOJISIIOIINE OCYIIECTBUTDH NIEpeMELIeHnEe poOOTa-MaHMITYJISITOPa B PYYHOM peskuMe (110 HaXKaTHIO KHOIIKY Ha
JKpaHe BU3yaIn3alliuK), HCIIOJIh30BaTh AJIEMEHThHI MHANKAIIUH PAa0OThl MAHUITYJIISITOPA.

JlaGopatopnas padora Ne§. ACY poO0TOM-MaHHMITYJISITOPOM: aBTOMaTHYECKHI PEXUM.

Kparkoe onwucanune. CtyaeHram Heooxoaumo B cpeae Codesys 3.5 Hanucath mporpaMMmy U CO31aTh
9KpaH BU3YaJIN3all1H, TIO3BOJIIOLINE OCYLIECTBUTD MEpeMeleHHe po00Ta-MaHUITYJIATOPa B aBTOMATHYECKOM
pexxume (mepeMerieHie B TpeOyeMyro MO3HULHUI0 IO cpabaThIBAHUIO COOTBETCTBYIOIIETO IaTUYMKA ITOJIOKEHHS Ha
KOoHBelepe). Peann3oBars MOTHBINA UK TEPEMENICHHUS TPOAYKTa IO KOHBEHEPHBIM JIMHUSM.

Monyns 3. SCADA cuctemsl B ACY TII

JlaGoparopnas padota Ne9. Co3nanue npoekrta B MasterSCADA ¢ ucnonbp30BaHuEM 00bEKTHOTO MOXO0-
na

Kpatkoe onucanue. Ctynenram Heooxoaumo B cpene MasterSCADA 3.10 peanu3oBaTh IpOEKT C UC-
0JIb30BaHUEM 00BEKTHO-OPUEHTUPOBAHHOIO TIOX0a /IS PELICHHS 3a1a4 KOHTPOJIS YPOBHS U TEMIIEPaTyphl




KUAKOCTHU B CMKOCTH.

Monyne 4. Co3aaHue IpOeKTa 10 KOHTPOJIIO M YIIPABICHHUIO TEXHOJIOTHYECKUM MPOIIECCOM

JlaGopatopuass  pabora  Nel0. Co3gmanme  TpoekTa 1O  KOHTPOJIIO W YIPaBICHUIO
TEXHOJIOTHUECKUM TporieccoM B cpeme Codesys 3.5

Kparkoe onucanue. CtyaeHram Heooxoaumo B cpene Codesys 3.5 pa3paboTaTh NPOEKT, MO3BOJISFOLIHNA
UMHUTUPOBATh Pa0OTy CHCTEMBI YIIPABJICHUS TEXHOJIOTHYSCKUM MPOIIECCOM.

JlaboparopHast pabota Nell. Co3nanue npoekra B MasterSCADA ¢ ncnons3oBannem OPCcepBepa

Kparkoe onucanne. Ctyaentam HeoOxoaumo B cpene MasterSCADA 3.10 peannzoBatb OpOEKT C HC-
nonb3oBanueM OPC cepsepa i nosydenust nanueix ot [TJIK. PazpaboTats gepeBo cHCTEMbI  00BEKTOB TPO-
€KTa, YCTAaHOBHUTH TPeOyEeMbIC CBSI3H.

Jlaboparopnas paborta Nel2. PazpaboTka MHeMOcXeMbl «APM nucrieraepay.

Kparkoe onucanne. Ctyaentam HeoOxoaumo B cpeae MasterSCADA 3.10 pazpabotaTh MHEMOCXEMY,
COZIepIKALIYI0 OCHOBHBIC YCTPOMCTBA, 3a/ICHCTBOBAHHBIC B TEXHOJIOTMYECKOM MPOIIECCE ¥ OTPAXKAIOIILYIO €ro OC-
HOBHBIE TapaMeTpsl. MHEMOCcXeMa JIOJKHA COIePKATh HIIEMEHTHI yIIPaBICHHS X0J0M TeXHOJIOTHYECKOTO TpOo-
ecca.

MeToanyeckue peKOMEHIAMU 110 BbINOJIHEHUIO JJA00PATOPHBIX padoT

1. [Tpu moaroToBKE OTYETa K J1a00PaTOPHON PabOTe MCIOIB30BATH TOIBKO TOT MaTepual, KOTOPBIH
OTpa)kaeT CYIIHOCTh TeMbI 1a00paTOPHON PabOTHI.

2. B orgere k mabopaTopHO#t paboTe HEOOX0TUMO 0OOCHOBATH 33/Ia4H BBHITTONHEHHS 1TA00PATOPHOI
paboTHL.

3. BrlnoiHeHne 10JDKHO OBITH ITOCIIEN0BATEILHBIM

4. B moaroroske k 1abopaTopHEIM paboTaM HEOOXOIUMO HCIIOIB30BaTh MaTepUalbl COBPEMEHHBIX

u3nanuii He crapie 10 sier.
5. Odopmienne oTdeTa 1Mo J1aOOpPaTOpPHON padoTe (B TOM YWCIE TUTYJIHHBIN JIHCT, JTUTEpATypa)
JIOJI’KHO OBITh I'PaMOTHBIM U BhimoiHeHo o ['OCT 2.105-95.

Kputepun oueHku:

— 7 0annoB BBICTABIACTCS CTYJCHTY, €CIHM JCMOHCTPUPYET TOJIHOE TOHUMaHue MpobieMbl. Bee
Tpe6OBaHI/IH, MMPEABABIACMBIC K 3a/IaHUTIO, BBIITIOJIHCHBI;

— 5-6 0a/UIOB BBICTABIISAETCS CTYACHTY, €CIU JICMOHCTPUPYET 3HAUUTEIBHOE MTOHUMAaHHUE MpOoOJIe-
MEI. Bece TpeGoBanus, mpeapaBiIsieMble K 3aJJaHUIO0, BHITIOTHEHBI,

— 4 Oasa BBICTABJISIETCS CTYJICHTY, €CITH IEMOHCTPUPYET YaCTHYHOE MIOHUMAaHHE TPOOIIEMBI.

BosbIMHCTBO TpeOOBaHU, IPEABABISIEMBIX K 33JaHHIO, BHITIOTHEHBI;
—  0-3 Ganna BeICTaBNISIETCS CTYACHTY, €CIIH JAEMOHCTPUPYET HEMOHUMAaHKUE TIPOOIIEMBI.

X.5. KypcoBoii npoexTt

KypcoBoii mpoeKT BHIMONHAETCS B MHTETPUPOBAHHOM cpejie pa3paboTKH MPOrpaMMHOTO 00ecTieUeHHs
st TIJIK u SCADA cucteme amst pa3zpaboTku rpapudeckoro narepgeiica «APM mucneruepay». Mcxons us Ba-
pHaHTa 3aJaHus HeoOXoauMo pa3padboTaTs MHHOPMALMOHHYIO U MaTEMAaTHUECKYIO OCHOBY IPOEKTA, a TAKXKe
€O03J1aTh COOTBETCTBYIOIINE MHEMOCXeMBbI. TpedyeTcs pa3paboTaTh MPOEKT aBTOMATU3UPOBAHHON CHCTEMBI
yIpaBiieHHs 33JaHHBIM TEXHOJIOTHYECKUM IIPOLIECCOM.

Paznensl HOsICHUTENBHON 3aIIMCKH:

1. Beenenue. [TocTaHoBKa 3a1a4un
2. Kpartkoe onmcanue TeXHOJIOTHUECKOTO Mpolecca. XapaKTepUCTHKa 00BbEKTa aBTOMAaTH-
3allU¥ ¢ TIO3UIIHIA 33124 YIIPaBJICHHSI
3. OCHOBHBIE pEIIeHHS TI0 ABTOMATU3AIMH TEXHOJIOTHIECKUX MPOIIECCOB
1) npuHATHIE NPOEKTHBIE PENIEHNUS TT0 TEXHMYECKOMY YPOBHIO M CTETIEHH aBTOMATH3ALINM;
2) mpemiaraemasi CTpyKTypa YIPaBJIEHHs TEXHOJOTHYECKHMM TIPOIIECCOM C YKA3aHUEM €€ UepapXu-
YECKOT0 TIOCTPOCHUSI, MECT PACTIOJIOKEHUS ITYHKTOB KOHTPOJIS M YIIPaBICHHUS.



4, BrI00Op CpeacTB TEXHUYECKOW peain3alii CUCTEMBI YIPABICHHSI C YIETOM YCJIOBUMN JKCILTyaTa-
[[UH, METPOJOTHYCCKHUX JIAHHBIX, OBICTPOJICHCTBUS, HAJCHKHOCTH, IKOHOMUYHOCTH M BO3MOXHOCTH MOCTPOCHUS
3¢ dexTrBHON MHHOPMATOHHO-YITPABIISIIOIIEH CUCTEMBI IS TEXHOJIOTHYECKOTO O0BEKTA.

5. Omnucanue alIropuTMOB PEryIHPOBAHMS, PE3YJIbTAThl MOICIUPOBAHUS (3aIyCcKa B PEKUME IMY-
JISIMN) pa3pabOTaHHOM CHCTEMBI YIIPABJIEHHS TEXHOJIOTHUECKAM apaMeTPOM.

6. Omnucanue pa3paboTku rpapuyeckoro uaTepdeiica oneparopa ACY TEXHOIOTHYECKUM MPOIIEC-
COM.

7. 3aKIroyeHue.

[MosicHUTE bHAS 3aIKCKA TOJDKHA COIEPKATh CIIEAYIOMIMI rpadHuecKuii MaTepualt:

1) (GYHKIIMOHAIBHYIO CXEMY aBTOMATH3MPOBAHHON CHCTEMbI YIPABICHHS TEXHOJIOTHYECKUM IPO-
LIECCOM;

2) CXeMy MPHBA3KHU TOJIEBOr0 000PYI0BaHUS K KOHTPOJUIEpAM U y3j1aM BepxHero yposus ACY TII,

OTPAKAIOIYI0 TEXHUUECKYIO CTPYKTYPY CHCTEMBI.

TpedoBanus K 0popMIeHHIO:

— Nznoxxenune Texcta u 0OpMIICHHE OTYETa BEITIOIHSIOT B COOTBeTCTBUU ¢ TpeboBaHusamu ['OCT
7.32-2001, TOCT 2.105 — 95 u 'OCT 6.38 — 90. CTpaHHI1bl TEKCTOBOW YaCTH U BKIIIOUEHHBIE B HEE MILTIOCTPA-
IIUU ¥ TAOJUIIBI JOJDKHBI COOTBETCTBOBAThH (hopmaTy A4 o 'OCT 9327-60.

- TekcT 1omKeH OBITH BHIMIOIHEH JIFOOBIM MEYaTHBIM CIIOCOOOM C MCIIOIb30BaHUEM KOMITBIOTEPA U
NpUHTEpa Ha OAHOH cTopoHe Oymaru (opmara A4 depes monropa uHTepBaia. L{BeT mpudra nqomkeH ObITh yep-
HBIM, BbICOTa OYKB, IU(P U Apyrux 3HakoB He MeHee 1.8 (mpudt Times New Roman, 14 nr.). — TekcT ciaenyer
revaraTh, COONIIONIAs CICIYIOIINE pa3Mephl Mmojieii: BepxHee U HwkHee — 20 MM, teBoe — 30 MM, paBoe — 10
MM. AO3aIHBIA OTCTYT JOIHKEH OBITH OJJMHAKOBBIM 110 BCEMY TEKCTY M COCTaBIATH 1,25 cMm.

- BripaBHUBaHME TEKCTA IO IIUPHHE.

— Paspemaercss MCHonb30BaTh KOMITBIOTEPHBIE BO3MOXKHOCTH AaKLUEHTHPOBAHMS BHHUMAaHHSA Ha
OIIpe/IeIeHHBIX TePMHHAX, (hOpMyJiax, IPUMEHSS BBIIEICHUE KUPHBIM IIPUPTOM, KYPCHB, ITOTYEPKUBAHHE.

- [lepeHoC CIOB HEIOITYCTHM.

- Touky B KOHIIE 3arojioBKa He CTaBsT. EciiM 3aroloBOK COCTOMT W3 JABYX MPEAJIOKEHUH, UX pa3-
IEJIAIOT TOYKOM.

- [TogyepKuBaTh 3aroJIOBKM HE JIOMTYCKACTCS.

- PaccrosiHre MexIy 3aroloBKamMu paszzesa, mojpasjiesia u MOCIeAYIONNM TEKCTOM TakK JKe, KaK U
PACCTOSIHUE MEK/Ty 3aTOJIOBKAMH M MPEABIIYIINM TEKCTOM, JIOJDKHO OBITH paBHO 15MM (2 mpobena).

- HaszBanwue kaxmoii riaBel ¥ aparpada B TeKcTe paboThl MOXKHO THCaTh OoJiee KPYITHBIM MpuQ-
TOM, KHPHBIM HIPH(TOM, YeM BECh OCTAIBbHON TeKCT. Kakas riaBa HaYMHAETCS ¢ HOBOM CTPaHHMIIBI, aparpadsl
(Toztpazaebl) pacoaraloTes APYT 3a JPYTOM.

- B Tekcre pekomeHayeTcs 4aiie NPUMEHSTh KPaCHYI0 CTPOKY, BBIJCISIS 3aKOHYEHHYIO MBICIb B
CaMOCTOSITENHHBIN ab3ail.

- [lepeuncienusi, BcTpeyaromuecst B TeKCTe pedepaTa, JOKHBI ObITE 0POPMIICHBI B BUAEC MAPKH-
POBaHHOTO HJI HYMEPOBAHHOTO CITHCKA.

- Crncox JIMTEPATypbl U CCHIJIKKM HA NICTOUYHHUKH B TEKCTC 00s13aTEeIbHBI.

Kputepun ouenku:

. 51-60 6amIoB BBICTABISIETCS CTYJICHTY, €CITU BBITIOJIHEHBI BCe TPEOOBAHMS K HAITMCAHUIO U 3aIlH-
Te npoekTa. O003HaueHa mpobieMa 1 000CHOBaHA €€ aKTyaJlbHOCTb, cAeNlaH KPaTKUi aHaJu3 PasInuHbIX TOYEK
3peHHs Ha PACCMaTPUBAEMYIO MPOOJIEMY U JIOTHYHO M3JI0’KEHa COOCTBEHHAs MO3ULNSA, C(HOPMYIUPOBAHBI BHIBO-
Ibl, TEMa pacKphITa IMOJIHOCTBIO, BbIIEpKaH 00BEM, cOOMIOAeHB! TpeOOBaHKs K BHEIIHEMY O(QOPMIICHUIO, TaHbI
NPaBUIIbHBIC OTBETHI Ha JIOTIONHHUTEIBHBIE BOIIPOCHI;

. 43-50 GaIoB BBICTABJISCTCS CTYACHTY, €CIIM BBIIOJHEHBI OCHOBHBIC TPEOOBaHHUS K IPOCKTY H
€ro 3allUTe BBITOJHEHBI, HO TIPH 3TOM JIOMYIIEHBI HEOYETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKCHUU



MaTepurana; OTCYTCTBYET JIOTHYeCcKasl MOCIeIOBAaTENFHOCTh B CYXKACHHUAX; HE BBIAEPXKAH 00bEM; UMEIOTCS YITy-
IICHHUS B 0()OPMIICHUH; HA JOMOJHUTEIHLHBIC BOPOCHI MPH 3aIUTE TAHBI HETIOJTHBIC OTBETHI.

. 36-42 6anmioB BBHICTABISETCS CTYACHTY, €CIIH UMEIOTCS CYLIECTBEHHBIE OTCTYIJICHUS OT TpeOoBa-
HUH K MIPOeKTy. B yacTHOCTH: TeMa OCBelleHa JHIIb YACTUYHO; JOIMYIICHbI (PakTHUeCKUe OMIMOKH B COJEPKAHUT
WIH MIPU OTBETE Ha JIOTIOIHUTENBHbIE BOIIPOCHL; BO BPEMS 3aIHUTHI OTCYTCTBYET BBIBOJ.

. MeHee 35 0ayIoB BBICTABIISCTCS CTYICHTY, €CIIU 3a/1a4M MPOCKTUPOBAHHS HE BBHIIIOJHEHBI, 00HA-
PYXKUBAETCs CyIIECTBEHHOE HeMOHNMaHue Tipobiem. /[IpoekT cTyaeHToM He TpeCcTaBIeH.

HyneBoii BapuaHT KypcOBOIO ITPOEKTa

ABTOMaTH3aN M mpoueccoB BECOBOro 103MPOBAHUSA ITOJACOJTHCYHOI0O Macja Ha MACJI09KC-
TPAKIIUOHHOM 3aBOI€

1. locTanoBKa 3a1a4M

Ha 6a3e SCADA-cucTeMbl MOJACIMPOBATH IPOLIECCHI BECOBOIO JO3MPOBAHMS [TOJICOIHECYHOIO Macja Ha
MAacJIO9KCTPAaKIIMOHHOM 3aBojie. PazpaboTarh anropuTMbl JOTHKO-TIPOrPAMMHOTO YITPABIICHHUSI BECOBBIM JI03HPO-
BaHMEM Ha OCHOBE OINMCAHUS TEXHOJIOTMUECKON MOCIIEA0BATEIBbHOCTH ONIEpalliii 1 MapLIPYTOB MEPEMELCHHUS
MIOTOKOB MacJa, BKJII0Yasi 3aJa4u CYIEPBU30PHOTO KOHTPOJISI U YIPABICHUS] aBTOMAaTH3HPOBAHHOTO paboyero
MecTa JAUcTeTdepa, TOCTPOSHHOTo Ha 06a3e epCOHATBHOTO KOMIbIoTepa. OCyIIeCTBUTh BEIOOP TEXHHYECKHX
CpEICTB aBTOMATH3AIIH PACCMAaTPHBAaEMON BECOM3MEPHTENBHON crcTeMbl. Pa3zpaboTaTh MOJENBHYIO BEPCHIO
ACY TII BecoBoro no3upoBanus. B kadecTBe 00beKTa yrpaBiIeHUs BEIOpATh MPOrpaMMHYIO0 MOJIETh, aJIeKBATHO
OTpaXXarlyro IMHAMUYCCKUEC CBA3U BXO/-BBIXO/] IO OCHOBHBIM KaHaJlaM YIIPaBJICHUA U BO3My1HCHPII71.

2. Onucanue onepanuii BeCOBOro J03UPOBAHUS U Y4eTa MacJa

PaccmaTpuBaemblii Hke ipuMep (puc. ) WITCTpUpyeT padoTy CXeMbl aBTOMAaTH3aIUuK BECOBOTO J03H-
POBaHUA U MapHIPyTHU3ALUU MaTepHaAIbHBIX TTOTOKOB HAa MAaclI03KCTPaKIIMOHHBIX 3aBojax (M33ax). Becosoe no-
3UPOBAHME MOJICOTHEYHOTO Macja MPOU3BOAUTCS B TIOTYaBTOMATHIECKOM M aBTOMATHIECKOM peknMax. CiuB
MacJa Kak U3 BecoB A, Tak ¥ U3 BeCOB B J0KeH oCylecTBIATHCS 1O BYM HANpPaBICHHUSIM: B MaCIOCIUBHYIO
CTaHIUIO U B paduHAIIMOHHOE oT/AeneHue. [Ipu paboTe B aBTOMaTHYECKOM H MTOJIyaBTOMATHYECKOM PEKUMAax
JTOJKEH MTPOU3BOANTHCS aBTOMAaTHYECKHI yUeT KaXKJI0r0 OTBeCca B BUE JJAaHHBIX O BeCe CIIUTOTO Macia U BpeMe-
HU OTBeca.



M= nexa ruapatanuu

X0 ! XD °

Becer Becer

Ha racnocms Yy B pademaniossoe
CTAHLFAO OT7 eTTeHHE

Puc. 1. Cxema nBmxeHHs IOTOKOB Macia

[Ipu nonmyaBTOMaTH4ECKOM PEXHUME paObOTHI OIIEPATOp 3a4aeT YCTABKY I10 BECY, ONPEACIIeT HarpasJe-
HUE CJIMBa M BKITtO4aeT Bechl A 1 B. B 3aBuCcUMOCTH OT TOT0, Kakre Bechl ObUIH BKJIIOUESHBI paHbIlle, OTKPHIBACT-
cs kianad 1, mubo kimanad 3 (puc.l). OMHOBpEMEHHOE OTKPBITOE COCTOsIHUE KitanaHoB 1 u 3 3anperieHo. [Ipu
BKitoueHNY BecoB A (B) ximaman 1 (3) otkpsiBaercs, a kianas 2 (4) qomkeH ObITh 3akpbIT. HaumHaeTcs mpomecc
HaroHeHne OyHKepa BecoB. Kiamas 5, 1100 kinanaH 6 OTKPHIT (B 3aBUCMMOCTH OT 3aJIaHHS 110 HANPaBICHHIO
cnuBa). OTHOBPEMEHHOE OTKPBITOE COCTOSIHUE KIIamaHoB 5 U 6 3ampelneHo. B ciydae Hanuyust curHana ob oT-
KPBITOM COCTOSIHMU KJIAllaHOB 5 1 6 JOJKHA cpaboTaTh aBapUiiHasl CBETOBAs U 3BYKOBAsi CUTHAIM3ALUS C OCTa-
HOBOM BeCOB (TIOAAI0TCSI CUTHAJIBI HAa 3aKpBITHE KIanaHoB 1...6 u oTkiItovaeTcsa Hacoc). [Ipu qocTmxeHny 3a1aH-
Horo Beca kianaH 1 (3) — 3akpeiBaerca. [Ipon3BoanTcs B3BeUIMBaHNE colepKUMoro BecoB. [lo ncreuenuu npo-
1[ecca B3BEIIMBAHUS OTKpPhIBAeTCA KiamnaH 2(4), IpOUCXOIUT CIUB 10 YCTAHOBJIEHHOTO 3HAUYEHUS U 3alKCh pe-
3yJIbTaTa B OJMH U3 JIBYX JKypHaJIOB (MaCJIOCIMBHON CTAaHIMHU MM Pa(QUHALIMOHHOTO OTJENICHNS) B 3aBUCUMOCTH
0T cocTosiHU KianaHoB 5 1 6. Becobl A (B) oTkirodatorcs. [lepexirodenne kinanaHoB 5 1 6 B MOMEHT paboThI
BECOB MJTU CITMBA 3aIPEIICHO, TaK XKe, Kak U OTHOBPEMEHHO OTKPBITOE coCTOosiHuE KianaHoB 1 n2,2u 4,3 u4. B
PYYHOM PEKUME YIIPaBICHUE KJIATAHAMH OCYIIECTBIISIETCSA ONEPATOPOM C MOMOIBIO 3JIEKTPOHHBIX KIFOUEH.

3. OcHoBHbBIE pelieHus 10 aBTOMATU3AIIMU TEXHOJOIHYECKHUX ITPOLECCOB

OOm1as CTPyKTypa CUCTEMBI YIIPaBICHHS POIIECCAMU BECOBOTO JIO3UPOBAHUS ITOJICOTHEYHOTO Maciia
MpUBEeHA Ha puC. 2.



Puc. 2. CtpykTypa cucTEeMBI YIIpaBICHUS MPOIECCAMU BECOBOTO JI03UPOBAHUS

Ha puc.2 npunsars cnenyromue obo3HaueHus: OY — 00bekT ynpasienus, UM — HCIIOTHUTENbHBIE MeXa-
Hu3Mel, Y11 — yeunurensHbie mpeodpaszoBarenw, 11T - mpomeineHHsiit TepmuHan (APM aucrierdepa cuctems),
BII - BeconsmeputensHbIi IpeodpazoBatens, T/ — TEH30AaTYHUKH.

[Tonw3oBarenbckuil nHTEpdEiic onepaTopa Npu MOJIyaBTOMAaTHUYECKOM YIIPABICHUH JOJDKEH BKIIIOYATh!
1) TEXHONOTMYECKYIO CBETOBYHO CHTHAIM3AIMIO PabOTHI HACOCA, KJIAMAHOB, CUTHAIBI O BKJIIOYEH-
HOM COCTOSTHUH BECOB;

2) aBapuiiHyl0 CBETOBYIO U 3BYKOBYI) CHUTHAJIM3AIMIO BECOBBIX KOHTPOJUIEPOB, HEHUCIPABHOCTEH
KJIallaHOB 1-6, OIHOBPEMEHHO OTKPBITOro cocTosiHUs KinanaHoB 1 12,3 u4, 1 u3,2u4, 5 u 6, He nepexona
KJanaHoB 1 — 6 B HE0OX0IMMOE COCTOSTHIE Yepe3 3aJaHHOE BPEMSI;

3) oKkHa BBOJA yCTAaBKH IO BECY;

4) KHONKM BBOJIa HAalPaBJIEHUs CJIMBA MaCJa.

[Ipu paboTe B pydHOM peXHMME Ha ILUT ONEPaTOpa 10 MECTY JOJKHBI ObITh BBIHECEHBI:
1) TexHOMOrMYECKas CBETOBAs CHTHAIM3ALKS PAbOTHI HACOCA U KIIANIAHOB,

2) CHTHAIIBI O BKIIFOYEHHOM COCTOSIHMH BECOB;

3) aBapuiiHas CBETOBas M 3ByKOBasi CHTHAIIM3ALlMsl HEUCTIPABHOCTEN KIIanaHoB 1...6,

OJTHOBPEMEHHO OTKPHITOr0 cocTostHus kinamanoB 1 2,3 u4, 1 u3,2u4, 5 u 6; 4) xoun
yIpaBieHus Kiamadamu 1...6, Tabj10 BECOB U KHOIIKA ITyCKa Hacoca.

4. BblﬁOp cpeacrs TeXHUYeCKOoii peajn3aliii CUCTEMbI YIIPABJCHUSA

CucrteMbl B3BEIIMBAHUS PE3EPBYAPOB MPEIHAZHAYEHBI JJIs1 B3BEILIMBAHMS MAaTEPUAJIOB, XPAHSILIUXCS B
pasIUYHOTO poja MUCTEPHAX, OYHKepax, MHUKCEPaxX, pe3epByapax OaIleHHOro THTA U T.1I. ICTIOIb30BaHME dIICK-
TPOHHOT'O BECOM3MEPHUTEIIBHOIO KOMILIEKTA, IOMUMO U3MEPEHMS MacChl MaTepuaia, 1aeT BO3MOKHOCTb yAAJICH-
HOTO KOHTPOJIS HaJl CUCTEMOM, YCTAHOBKU Pa3IUYHbBIX JO3UPYIOIIUX CUCTEM U T.1.

BecousmepuTenbHbI KOMILIEKT COCTOUT U3:

. 1oI00paHHBIX COOTBETCTBYIOIIMM 00pa30M TEH30METPHUIECKHUX JTaTYMKOB CHIIBI;
. Y3JI0B BCTPOEK AATYHKOB,
. 3JIEKTPOHHOTO BECOM3MEPHUTEIHLHOTO TEPMUHANA WIIH KOHTPOJLIEpa.

TenzogaTuyuku (TEH30MeTPHYECKUE TATYMKH) — STO CHIIOM3MEPUTENBHEIE SJIEMEHTHI B 000y IOBaHHH,
MIPUHIMIT paOOTHI KOTOPBIX OCHOBAH Ha U3MepeHuH jedopmanuu. Vcronb3yercs: B KpaHOBBIX ¥ OYHKEPHBIX Be-
cax, 103aTopax u T.1. Bo Bcex COBpEeMEHHBIX 3JIEKTPOHHBIX BECOBBIX CUCTEMaX UCIOJIb3YIOTCSl TEH30JIaTYUKU.

Ten3onaTunky BOCTpeOOBAHKI, TaK Kak 00€CIEYHBAOT TOYHOCTh U3MepeHuil. COBpEMEHHBIE TEXHOJIOTHH
IMMO3BOJIAAOT CUCTEMATU3UPOBATE 1 aBTOMATHU3HUPOBATh BECH IPOLECC PI3MCp€HPII7[ IIpy IOMOIIH O60py,ZIOBaHI/I$I C
TEH30/IaTYNKaMU. TeH30IaTYNKHA YCTOWIUBEI K BO3IEHCTBUIO OKpY Karotieh cpenbl. COBpeMEHHBIE BECHI C HE-
CKOJIBKUMH TE€H30/IaTYMKAMH JIaXKe TIPU HEUCIIPABHOCTHU OJJHOT'O U3 JATYMKOB COXPAHSIIOT pab0TOCIIOCOOHOCT U
TOYHOCTb U3MEPEHUH.



CoBpeMeHHBIE TEH30IATIUKH OTIUIAIOTCS BHICOKOI TOUHOCTHI0. CaMble pacrpocTpaHeHHBIE TeH301aT-
YUKW — MIPUHAJJICKAT KIIACCy TOYHOCTH C3, 4TO MPaKTHYECKHA COOTBETCTBYET KOMOMHHPOBAHHON IMOTPEITHOCTH
0,02 %. Bo3aMoskHa TakKe IKCIUTyaTalus TeH30JaTINKOB ¢ 00JIee BRICOKMMH ITOKA3aTeNIIMA TOYHOCTH.

CymecTByeT pa3InYHbIE BUIBI COBPEMEHHBIX KOHCTPYKIIUN TeH30JaTYNKOB. BBIOOp TeH301aTUMKa 3aBU-
CHUT OT Ha3HaYEHUS BECOBOUW CHCTEMBI, i€ OH HCIIONB3YeTCS, 1 KOHCTPYKTUBHBIX XapaKTePUCTHK MeCTa ycTa-
HOBKH TE€H30JaTuuKa. biarogaps pa3HooOpa3uio TUIIOB TCH30JaTYNKOB, PEATIPUATHS MOTYT BEIOpaTh 000PyI0-
BaHHWe, HanOoJee MOoIX 0 AIIee A MX IPOU3BOICTBEHHBIX TEXHOJIOTHHA. TeH301aTINKN Pa3IAIaroTCs 110 BHIAM:

. Opnnotoueunsie. [103BONSAIOT co31aBaTh BECOM3MEPUTEIbHBIC CHCTEMBI Ha OAHOM AaT4yuke. OHU
NPUMEHSIOTCS B JO3UPYIOIIEM U ()acOBOYHOM 00OpPYIOBAHHH, TAKXKE B KOHCTPYKIMAX IUIATPOPMEHHBIX BECOB C
HeOOIBIION HArpy3KOi Ha 1aThopMy.

. KonconbHbIe (KOHCONBHAs 0aJiKa CABUIa) MPUMEHSIOTCS KaK 1yBCTBUTEJIBHBIC 3JIEMEHTHI B BECaX
Y BECOM3MEPHUTENBHBIX CUCTEMaX ¢ OOLIMM HOMUHAIBHBIM IpeaesioM B3BemuBanus (HIIB) 5-7 Tonn.

. S-o0pasnble (banka Ha pacTsHKEHUE-CHKATHE) TpeTHA3HAUSHBI JIJISI [TOJIBECHBIX OYHKEPHBIX BECOB.
Bpemst ycTaHOBKH | 3ammycka 000pyIOBaHUST YMEHBINACTCS 33 CUET KOMIUICKTAIIUY JITATYUKOB MAPHUPHBIMH ITOJI-
BecamH. Takue NaTYUKU pabOTArOT MO MPUHIIMITY MPeoOpa3OBaHUsI MEXaHHUYECKAsl CHIIA PACTSDKCHHS/CKATHS B
MIPOTMIOPITUOHATBHBIHN JCKTPUICCKUI CUTHAJ BJIOJIb OCH CUMMETPHUU JTaTYHKA.

. [unmunapuyeckue paboTaloT 3a cyeT MpeoOpa3oBaHusl TPU CKATHH MEXaHUIECKOH aedopMannn
B NPOINOPLHMOHAIBHBIM 3JEKTPUUECKUM cUrHai. Vcmonp3yloTcsl NPy M3TOTOBJICHUN HOBBIX MJIM MOJCPHHU3ALUU
CTapblX BECOB aBTOMOOWJIBHBIX, BArOHHBIX WJIM MHOTOTOHHBIX OYHKEpPHBIX. A TakKke B KOHTPOJBHO-
U3MEPUTEILHOM 000pyIOBaHUH U HCIIBITATEIbHBIX CTEHIAX.

. BricokoremneparypHbie. TeH304aTUMKN 3TOTO BUAa HEOOXOAUMBI JJIsl U3MEPEHUs Beca B ycJo-
BHSIX C BBICOKOHM TEMIIEPATypOH, II03TOMY Yallle BCErO UCIIOJIB3YIOTCS B METAJUIYPruH, a TaKKe I B3BCILIUBAHUS
B OKCTPEMAJIbHBIX IIPOMBILIJIEHHBIX YCIOBUSX.

. JaTtuuku U3 HepxKaBerolien CTany, Kak MPaBUJIo, paCCYMTAHbl Ha AOJITYIO IKCIUTyaTaluio U MpH-
MEHSIIOTCSl B aIPECCUBHBIX YCIIOBUSAX, TAKUX KakK MHUIIEBAsi UM XUMUYECKasl IPOMBIIIICHHOCTb.

. Jatunku Ha pacTsDKEHHE MpeJHa3HaYeHbl Ui paboThl B TSHKEIBIX YCIOBHAX M HEOOXOAUMBI B
Ka4ecTBE W3MEPUTEIBHBIX JJIEMEHTOB B BECOM3MEPHTEILHOM OOOpPYIOBAHWH C BHICOKUMH MEXaHHYECKUMH
Harpy3Kamu.

TeH30AaTYMKH N3rOTABIMBAIOTCS M3 KAUYECTBEHHBIX MaTEPHUAIOB, 00ECIIEYMBAIONIHX JIOJTHUH CPOK CITYK-
061 000pyIoBaHMUs. BONBIIMHCTBO TEH30/IATYUKOB MTPOU3BOISATCS M3 aATFIOMHUHUS, HEPXKABEIOLICH CTAIH U JIETUPO-
BaHHOH ctayu. BojoHempoHHIlaeMble TEH30aTYMKH, H3TOTOBJICHHBIC U3 HEPIKABEIOIICH CTANH, ¢ KJIACCOM 3alllt-
ThI IP68 Tak sxe BocTpeboBaHbI, 0COOEHHO B PHIOHON M MUIIIEBOH MPOMBIIIIIIEHHOCTH.

TenzoMeTpruecKie JaTYHKA TOAOUPAIOTCS UCXOIS M3 TEOMETPHUECKUX MTapaMeTPOB PE3epPBYapoB
Macchl OpyTTO CHCTEMBI (Macca pe3epByapa + Macca MaTepHaia + BHeIHHe (GaKTopbl, BIUSAIONINE Ha CUCTEMY).
B OCHOBHOM HWJIMHAPHYECKHE TUCTEPHBI YCTAHABIMBAIOTCS HA 3 AaTUYMKa, MPSMOYTONbHbIC — Ha 4 natuuka. J{ns
CHCTEM C HeCTaH/IapTHOW reOMeTpUel BO3MOXKHA YCTaHOBKA JI0 12 naTyrkoB. [ TOYHOCTH CHCTEMBI HE00XO0-
MO MaKCHMAaIIbHO YMEHBIIUTD BIMSHUE BHEITHUX (PAKTOPOB: CUCTEMA JIOJDKHA OMHUPATHCS TOJIBKO Ha TEH30-
METPHUECKUE JATYUKH, UCIIOIb30BATh MATKUE COCMHEHHS JJIl CHCTEMBI [TOJIA4X W BBITPY3KH MaTepUaa.

Y3abI BCTPOMKH 1aTYnKOB. /11 0OecriedeHns MaKCUMaIIbHOM TOYHOCTH BECOM3MEPHUTEILHON CUCTEMBI
Heo0X0IMMa NpaBUIIbHAS NIepeiada Harpy3KH Ha TEH30METPUUECKUE JaTYiKh. B cucTtemMax ¢ mpuMeHeHHeM TeH-
30METPHUYECKUX JATYUKOB H3MEPSETCS TOIBKO BEPTHKAIBHBIN BEKTOP CUJIBI IT01aBaeMoi Harpy3ku. OcTaabHbIe
BEKTOPBI CUJIbI HE YYUTHIBAOTCS, TAK KaK 3TH CHJIBI BIHUAIOT HA YyBCTBUTEIHHOCTh CHCTEMBL. Takum o0pazom,
OCHOBHOE ITpEIHa3HAYCHUE Y3JIOB BCTPOHKH — HCKITFOUEHHE MIIM YMEHBIIICHUE CHII, BIUSIOIINX HA YYBCTBUTEb-
HOCTh M TIPAaBWJIbHAS ¥ TOYHAS Mepejadya OCHOBHOT'O BEKTOPa CHIIBI HA TEH30JIaTUuK. Hapsay ¢ aTuM, y3i1bl
BCTPOWKHU NpeTHA3HAYCHBI JJIs 3alIUTHI TATYUKA OT IIEPETPY30K, YMEHBIIICHUS BIUSHUS BO3ACHCTBUS BUOpAIUH,
YIAPHBIX CHJI, IUHAMHYECKUX HATPY30K H T.JI.

BecoBble TepMHUHAIIBI, BeCOBbIE KOHTPOJIJIEPBI — 3TO YCTPOWCTBA [T 00pa0OTKH, TIepeiadn U 0TO0-
pakeHHs Pe3yJIbTaTOB H3MEPEHUI.

BecoBble TepMUHAIBI pa3IMYaOTCs 0 CBOMM (DYHKIMOHAIBHBIM BO3MOXKHOCTAM. [IpocThie Moaenu BbI-
TIOJTHSFOT OCHOBHBIE 33/1a4M: BBIBOJI PE3YJIbTaTa Ha JUCIUIeH, CYET ITYK, CYMMHPOBaHHE, COCTABICHUE PEIETITY],
OTCJIEKHMBAaHUE 3aJJaHHOTO Beca. BecoBble TepMUHABI CI0KHBIX MOJEIEH BKIIOYAIOT KOMITBIOTEDP C OTKPHITON
APXUTEKTYPO B MPOMBIIIJICHHOM UCTIOJIHEHUU. TepMUHAIIBI M KOHTPOJLIEPBI UMetoT 1udposeie (binary,
RS232/RS422/RS485) u ananorossie (0-10B, 4-20MA) BBIXOHBIE CUTHAJIBI JJIS TOIKIIOUEHMS K APYTHM TIPO-
MBINUICHHBIM 3JIEKTPOHHBIM YCTPOWCTBAM WIJIM KOMITBHIOTEPY M MOTYT TIepelaBaTh HAKOIUICHHYI0 HH(OopMaIuio B
KOMITBIOTEPHYIO CETh LIeXa WM MPEANPHUSITHS.

B kagecTBe TexHnueckux cpencts aBromaruzanuu (TCA) paccMaTpuBaeMoit BECOM3MEPHUTEIILHOMN CH-



cTeMbl BeIOpaHa npoayKius GupMbl «Ter3op-M» B CBA3M ¢ HAIMYIHMEM y HEe TIOJIHOTO Habopa M MINPOKOTO BbI-
00opa HEOOXOAMMBIX YCTPOUCTB, a TAKXKE MO MPUINHE TEPPUTOPHATEHON OJM30CTH M OTCYTCTBHSI U3IEPIKEK, CBSI-
3aHHBIA C UMIIOPTHBIMH MTOCTAaBKaMH (OTEUECTBEHHBIN TPOU3BOTUTETID).

4.1 TeH3oMeTpUUYeCKH e JaTYUKHU

4.1.1 CxeMbl ycMaHOBKU 0am4uKo8

B 3aBucuMOCTH OT KOHCTPYKLNH YCTaHABIMBAEMbIX MM CYLIECTBYIOIIUX B HATMYUH BECOU3MEPUTEIIb-
HBIX PE3ePBYapoOB M LEXOBBIX OMEIEHUH B MIEPBYIO O4Yepelb HEOOXOAUMO BHIOpaTh Haubosee MOAXOASAIINN THIT
TEH30METPUUECKUX AaTYUKOB, a TAKXKE ONPENeNUTh TPeOOBaHMsI K HUM 110 HanOoJblIeMy (HOMUHATBHOMY) TIpe-
JIeTy m3MepeHus (B3BEIINBaHNUS ), TEMIIEPATYPHOU U KOPPOSUHHOM CTOMKOCTH. OCHOBHBIE THITHI KOHCTPYKITUT
YCTaHOBKH OYHKEPOB U IIUCTEPH, a TAKKE COOTBETCTBYIOIINE UM TPeOOBaHMS U 3aMEUaHUsl IPECTABICHbI B
Tabm. 1.

Tabn. 1. CxeMbl YCTaHOBKH JaTYHKOB

a) OJBECHOM OyHKep b) onops! Ha cpeHEM ypOBHE| C) OMOPBI HA MOy

!
@ k)

JaTumku JaTunku pacTsokeHus Hatuuku cxatus cepun M
cepuu C2
Cunonepena- | Ipoymmtsr — co cdepude- |o TIpocreiimme (TTY) * IIpocteitmme (ITY)
IOIIHe cxkuM nomunaukom (C2/111) « Perynmpyemsie (P) ¢ Bo3-
MO>XHOCTBIO
yCTpoiicTBa « Perymnupyemsie (P) ¢ Bo3-  |PETYIMPOBKH TI0 BBICOTE
(Y3761 BCTPOH- MOKHOCTBIO PETYIUPOBKH  |£10MM
i) 10 BrICOTE * Perynupyemsie onopHbIe 3a-
+10mm knaanbie netamu (PI1, PITH,
PIIA,
PITAH)




OOpaTUTH BHU- [Ipn HeOOXOAMMOCTH NIpey- |* [IpeycMOTPETh aHTUOIIPOKH-
MaHUe CMOTPEThL aBapPUIHBIE YIIOPBI  |IBIBAIOIIEE YCTPOUCTBO OT BO3-
UL IPETOTBPALLIEHUSI HECAHK- | IeHCTBUSL BETPOBBIX HATPy30K
LIHOHUPOBAHHBIX IepeMeNie-
HUIl EMKOCTH B aBapUHHBIX
CUTYaIHIX

* Ha MOIOYHBIX U MUILEBBIX
MNPEANPUATUIX C TIOJIAMU, UMe-
IOIIUMH HaKJIOH, PEKOMEH/TY€ET-
Csl IPUMEHSTH PeryIHpyeMble
OTIOpHBIE 3aKJIaHBIE ACTAIH U
Y3JIbl BCTPOMKH U3 HEPHKABEIO-
el cranu

Tenzogarunku cepurt M u C2H BBIOMHSAIOTCSA U3 HEP)KABEIOIEH CTalld M UMEIOT CTEIIeHb 3aIlIUTh 000-
noukoit IP68 mo 'OCT 14254. ;11 mpuMeHeHHs BO B3PBIBOOIIACHBIX YCIOBUSX BO3MOKHO CIIEIHAIBHOE UCIION-
HEHHE IaTYMKOB B cooTBeTcTBHU C TpeboBaHmsiMu 'OCT P51330.0-99 (MOK
60079-0-98), 'OCT P51330.10-99 (MDK 60079-11-99)

4.1.2 Konuuecmeo meH300amyuKos

KonndecTBO TeH301aTYMKOB OTIpEACISIETCS 10 KONn4ecTBy omnop. [Ipu 3ToM HE0OX0UMO UMETh B BUAY
CIIeTyFOIIre OOCTOSATENbCTBA!

® OnTuMalIbHOE KOJIHYECTBO JaTYUKOB C TOYKU 3pCHUA METPOJIOTHUHN — 3,

* Ecmu eMkocTs UMeeT 6 win 8 omop, BO3MOXKHO YCTaHOBHTH €€ Ha 3 wiu 4 JaTduka 3a cueT A0paboTKH
KOHCTPYKITHH (00BSI3Ka OTOp TOTOTHUTEIHHBIMU CBSI3SIMU (TPyOa, yTrOJIOK, IIBEIIED).
Metoarka noadopa HOMUHAIBHBIX HATPY30K JaTYUKOB!

HIIW= 2P, (1)
N

rae HITW — nanbonpmmii npeaen u3MepeHui noaoupaemoro aatanka, N — Koin-Bo omop, P — MmakcuManbHas
Harpy3ka Ha eMKOCTh (Bec OpyTTO).
[Nony4eHHas BeMuMHA OKPYTIISieTCs B OOJBIIYIO CTOPOHY J10 Onmokaiiniero 3Hauenust HITW natanka

4.1.3 PekomeHdyemble 8ecogble npeobpa3osamenu

C yka3aHHBIMU THTIAMH JIATINKOB ITPOU3BOJIUTEIH PEKOMEH TyeT HCIIOIh30BaTh BECOBBIE MMPeoOpa3oBaTe-
JIM yKa3aHHbIE B Ta0I. 2.

Tabmn. 2. PekoMeHyemMble IPOM3BOINTENIEM BECOBbIE MPEe0Opa3oBaTeIn

TB-014 TB-003/05H TB-011 TBH-003/051 TBU-024
Hepx. cranis, Hepx. crans,
Hcnonnenue IInactuk, P42 P65 P65 IP65 IP65
C IIK RS-232/485 RS- RS-232/485 RS-232
B € ) 232/485/USB ) - )
Hozatop - - + + +
B3priBozaiuen
HNckpo3zamen
HOE — — — x 11B
HEIE L[ETIH
HCIOJIHCHHE

*— UCKpo3auwiuujeHHble dJlIeKmpudecKue yenu NOOKIIOUEHUS MEeH300AMYUKO8

4.1.4 Jamuuku cepuu C2H

Kax ormedarnoce BlIe, IPH UCMOIB30BAHUH MTOIBECHON KOHCTPYKIIMHU IIUCTEPHBI (KOHCTPYKITHS a) B
TalOJI. 1) UCTIONB3YIOTCS aTYMKH pacTsbkeHus cepuu C2H. Jlanee npuBeIeHbI UX OCHOBHBIC TEXHHUYECKUE XapaK-
TEePUCTHKH.



Onucanue: S-o0pa3Hble TEH301aTYMKK HA Harpy3ky ot 200 mo 2000kr u3 Hepxkaperolei craau. Cre-

IEHB 3a1UThEl 00010uKkoi |P68.

OﬁHaCTH le/IMeHeHI/IH: 6YHKepHBIe BCChI, 103aTOPbI, B3BCIIMBAHUC CMKOCTCﬁ nu 6aKOB. COOT-
BercTBHe ctanaapram ['OCT 30129, MO3M P60. OcobenHocTH:

® I[aT‘II/IKI/I HU3TOTOBJICHBI N3 KOMIUICKTYIOIIUX U MATCPUAJIOB JIYUIINX MUPOBBIX HpOHSBOI{I/ITeHCﬁ

® FepMeTI/ISaHI/Iﬂ TECPpMO-U TGHSO‘{yBCTBI/ITCHLHOfI CXCM IMMPOU3BOJAUTCA KpI:IIHKOﬁ nus3 HCp)KaBeIOHleI CTaJIk

¢ Kpennenue 3auTHON KPBIIKUK YIIPYTOMY 3JIEMEHTY OCYILECTBISAETCS ¢ TOMOIIBIO Ja3epHOI cBapKu

¢ Kaxaplii gaTank IIPOXOAUT MPOBEPKYHA I'CPMETUYHOCTD I'€JIMEBBIM TECUYCHUCKATCIIEM

° HpI/I HOPMHPOBAaHUU MMAPaMETPOB AaTUMKA U UCTIBITAHUAX UCIOJIB3YIOTCSA YHUKAJIbHBIC METOAUKU

° MHOFOCTYHCH‘IaTaH CHUCTEMAa KOHTPOJIAI Ka4eCTBa TCH30JaTYNKOB

* TapanTtuiinelii cpok 4 roga

Tabum. 3. Texaudeckue XapakKTEPUCTHKH TaTdukoB cepuu C2H

ITapameTpsl JaTunka

Enunuiipl n3mepeHus

3HavYeHMS TapaMeTPOB

Haun6Gonpmmit npenen m3mepenus (HIIN) KT 200, 500, 1000, 2000
Knacc rounoctu mo FOCT30129 (MO3M P60) Cl C3
Uricio moBepOYHBIX HHTEPBAIOB 1000 3000
MuHUMAaIBHBIA TOBEPOYHBIH HHTEPBAT HITN / 5000 | HIIX / 10000
Pabounii koapdunment nepenaun (PKIT) MB/B 2+0,010 2 40,002
Hauansnenii ko3¢pdunuent nepemaqun (HKII) % ot PKII <3 <3
KoMOuaMpOBaHHAS IOTPEITHOCTH % ot PKII < 40,040 <40,020
[Tonzyuects (30 MuH.) % ot PKII <+0,049 <+0,025
Nzmenenune HKII ot Temmeparypsr % ot PKII/°C <=+0,0028 <=+0,0014
Uzmenenne PKII ot TemmepaTypsl % ot PKII/°C <=£0,0022 <=0,0011
Haubonbiee HanpshbKeHUE MUTAHUS TOCTOSIHHOTO B 12

TOKa

ConpoTHBIIEHHE BXOIHOE Om 1100 £20
ConpoTuBieHNE BHIXOTHOE Om 1000 £2
ConpoTUBIIEHUE U30ISUUU I'Om =3

JnamnazoH TepMOKOMITCHCAITUN °C -10... +40
PaGouwuii quana3on TeMreparyp °C -30... 430
Junama3oH Temneparyp XpaHeHHS °C -40... +50
Crenens 3amutel 110 'OCT 14254 IP68
HonycTtrMas neperpy3ka B TeueHue He Oonee 1 gaca % o1 HITH o5
Paspymaroras Harpy3ska % ot HITN 300

MaTepI/IaJ'I JaTyuKa

HepmaBefomaﬁ CTalib

CTaH}IapTHaﬂ KOMILVICKTAllUuA:

* Hcnonnaenne cormacao MO3M P60: 3000 moBepOYHBIX HHTEPBAJIOB

*  UYeThlpeXnpoBOIHAS CXeMa TOJKITIOUSHHUS
* DKpaH He COeTUHEH C KOPITyCOM
* JlnuHa xabens 3m

Onnun:

* Pabouwmii quamnaszon temreparyp: -50... +50°C

* MHcnomraenne cormacao MO3M P60: 1000 moBepovIHBIX HHTEPBAJIOB

¢ Jlnuua kaGens ot 2 7o 100m
* lecTunpoBoaHasi cXeMa MOKITIOYCHHUS




* Bexoanoe conpotusienue oT 100 no 10000m
* Hanpsoxenue nmutanus ot 2 10 36B

* B3pbIBo3amuiieHHOE UCTIONHEHNE B cOOTBeTCTBUH ¢ TpeboBanusmu ['OCT P51330.0-99
(MBK 60079-0-98), 'OCT P51330.10-99 (MOK 60079-11-99)

Puc. 3. Buemnuii Bug natunkos cepun C2H

Tabn. 4. Macco-rabapuTHele mapameTpsl gaTankoB cepuu C2H

HIINA, xr L, H,mm | D, Mmm Macca natumka, Kr Juna xabens, M
MM
200 77 74 78 0.9
500 ’ 3
1000 94 90 96 14
2000 96 94 98 ’
A
A
e o
. ..20m8.M16 — ; ®
= = N~ \
i

22 L

415 Jamuuxu cepuu M



ITpu ycTaHOBKE IIUCTEPH C MOMOIIBIO OMOP HA CPEHEM YPOBHE MJIH Ha 0Ty (KOHCTpYKIMH a) wiu b) B
Tal0JI. 1) UCTIONB3YIOTCS aTYUKH CxkaTusl cepun M. [lariee mprBeICHBI X OCHOBHBIC TEXHUUECKUE XapaKTepH-

CTHUKH.

Onucanue: TeH301aTUYNKH CKATUS MEMOPAHHOTO THUTIA M3 HEPKABEIOMICH cTamu. J[namna3oH Harpy30K
ot 500 1o 5000kr. Ctenens 3amuThl 000104uKoi IP68 O6/acTh npuMeHenusi: B3pemnBanue emkocteii u 6a-

KOB
Co0TBeTCTBHE CTAHIAPTAM:

I'OCT 30129, MO3M P60 Oco-

OeHHOCTH:
¢ JlaTuyukH 3

MHUPOBBIX TPON3BOIUTENCH

H3T'OTOBJICHBI

KOMITJICKTYIOIINX "

MaTepHaIoB

JYYIINX

¢ T'epmeruzanus JaTYMKa MPOU3BOAMUTCS KPBILIKOW M3 HEPIKABEIOLIEH CTald, IPUKPEIUIEHHON K YIPyromy

3JIEMEHTY € TIOMOIIBIO JIa3€pPHOI CBapKU

¢ Kaxnmerii qaTdnk IPOXOOUT NPOBEPKY HA TEPMETUIHOCTD I'CJIMEBBIM TE€YECHUCKATCIEM

* TeH30omaTuuKu MPOXOIAT MCIBITAaHUS HA 3TAJIOHHBIX CHJIO3aJarOIlMX MallMHAaX Mpou3BoicTBa «Tenso-
M. MamuHsl MpoLUT NEpBUYHYIO TIOBEPKY U BKIIIOUEHBI B ['ocpeecTp

® HOTpC6I/ITCJHO TCH30AaTYHUKHN ITOCTABJIAKOTCA, HO}Z[O6paHHI)IMI/I 1o rpyumnam JJjis1 COBMECTHOI'O HCIIOJIb30-

BaHMs B B€Cax

* Tapanrtuiinelii cpok 4 roga

Tabn. 5. TexHnyeckue XapakKTePUCTUKH JATINKOB cepur M

Envnnne n3mepenus
[MapameTpsl naTunka 3HavYeHUs MapaMeTpoB
Haubonpmuii npenen uamepenus (HITN) T 0,5;1,0; 2,0; 3,0; 5,0
Knacc Tounoctu no 'OCT30129 (MO3M P60) Cl C3
Urcno moBepOYHBIX MHTEPBAIOB 1000 3000
. . HITM / 5000 | HITA / 10000

MuHAMAaIEHBIN IOBEPOYHBIN HHTEPBAI
Pabounit kospdunuent nepenaun (PKIT) MB/B 240,010 2 40,002
Hauanbnbiii ko3ddunuent nepexayun (HKII) % ot PKII <3 <3
KomOuHMpOBaHHAS OTPEIIHOCTD % ot PKII <0,040 <=0,020
[Tom3yuects (30 MuH.) % ot PKII <+0,049 <+0,025
N3menenue HKII oT remneparypsr % ot PKII/°C <+0,0028 <40,0014
N3menenue PKII ot Temneparypsl % ot PKII/°C <+0,0022 <40,0011
HawuOonbiiee HanpsHDKEHUE MUTAHUS TOCTOSIHHOTO TOKA B 12

ConpoTuBIEHNE BXOIHOE OMm 750 £15

ConpoTuBieHIE BHIXOTHOE Om 700 £1

ConpoTHBiIeHNE U30IALNH I'Om e

JnanazoH TepMOKOMITCHCAITUN °C -10... +40

PaGouwuii quanason TeMreparyp °C -30... 430

Jnamna3oH TemMneparyp XpaHEHHs °C -40... +50

Crenens 3amutel 110 I'OCT 14254 IP68

HonycTrMas eperpy3ka B TeueHue He Oonee 1 gaca % ot HITN 25

Paspymraromias Harpyska % ot HIIN 300

Marepuan njaTymka Hep:xasetomias craib

CTaH}IapTHaﬂ KOMILVICKTAllUA:

* Hcnonaenue coritacio MO3M P60: 3000 moBepoIHBIX HHTEPBAJIOB

* Jlnuaa Kabens 3m



UeThlpeXIpoBOAHAs CXeMa IOAKIIOYESHUS
OKpaH Kabemst He COeAMHEH ¢ KOPITyCOM TeH30JaTunKa

Onoun:
O

Pabounii quanazon tremneparyp: -50... +50 " C

Ucnonnenne cornmacio MO3M P60: 1000 moBepouHbIX HHTEPBAJIOB
JmHa ka6ens: ot 2 1o 100m

HlectunpoBoaHas cxeMa HOAKIIOYSHUS

Brixognoe conportusnenue ot 100 no 10000m

Hanpsoxenue nutanus ot 2 1o 36B

B3apriBo3amuiieHHoe uemomHeHne B cooTBeTcTBHH ¢ TpedoBanusamu 'OCT P51330.0-99 (MOK
60079-0-98), T'OCT P51330.10-99 (M3K 60079-11-99)

Puc. 4. Buemawuii Buja qaTaukoB cepun M

Tabn. 6. Macco-rabapuTHble apaMeTpbl JaTINKOB cepuu M.

HIIN, T H, mm R, Macca natamka, Kr JuHa kabens, M
MM
0,5 39 30
1 42 50 15 3
2
3 43
5 44
. 97 2
_025; Civopa R ®78
i '.-é - 3 otB. M5x10
_ N P 7 ~ " s N\
w i —
| i ‘ II.I }
. ®386 _; ®os
Aa




4.2 Y3461 BCTPOMKM 1aTUYMKOB (CHJIONIEpPeAalolue YCTPOCTBA)

B 3aBHCHMOCTH OT HCIIONB3yeMON KOHCTPYKIIMU IIUCTEPHBI H COOTBETCTBYIOIICH CXEMbI YCTaHOBKH JIaT-
9uKOB (Tabi1. 1) ciemyeT UCImoah30BaTh COOTBETCTBYIONINE Y3JIbI BCTPOMKH (CHIIOTIEPEIAIONTNE YCTPOMCTBA) TSI
MOHTHPOBAHUS JATYMKOB BO B3BEIIUBATEILHYI KOHCTPYKIIHUIO.

4.1.1 Y3461 8cmpoliku 011 damuukos C2H

Hns natankos cepun C2H (myHKT 2.1.4) 1, COOTBETCTBEHHO, CXEMbI YCTAaHOBKH @) (Tabi. 1) mpousBoau-
TeJeM PEeKOMEHIOBaHO HCITOIF30BaTh CHIIONIEPEAIOIIIE YCTPOWCTBA ISl TaTYMKOB pacTsokeHus-cxatust C2/113,
HMEIOIIHE CIEAYIOMNE TEXHUIECKUE XapaKTePUCTUKY.

Onucanme: Y3en BCTpOfIKPI COo C(bepI/I‘lCCKI/IM IMOJIIMUITHUKOM. HpCI[OTBpaHIaCT MOSIBJICHHME OOKOBBIX CHII
M IIOBBIINACT TOYHOCTh HSMCPCHHﬁ. MaTepHan — OIIMHKOBaHHas CTallb

——

\

el

-

- #

— (2

|

L N

i

*

it
-

iy
§

=+
g

=N
Puc. 5. Buemnnii Bua y3na serpotiku C2/1113
Tabmn. 7. I'abapuTHble pa3mMepsl y310B BcTporiku C2/1113.

Tun mat- | HIIK, | H, mm| HI, H2, H3, h, d, B, B1, M, MM
YuKa T MM MM MM MM MM MM MM

O06o3Hauenne

0,2;
05 240 74 180 77

C2/1113-2 C2H 1 56 90 196 91 56 20 12 16 Ml16

2 260 94 200 96

C2/I13-7 571 374 | 120 | 204 | 120 | 80 | 25 | 16 | 20 | Mm24

C2/113-10 2 10

C2/1113-20* 20 398 | 140 | 308 | 140 85 35 21 26 | M30x2




* — cTallb MOBBIIIEHHOM TBEPAOCTH

4.1.2 Y3461 6cmpoliku 0151 dam4ukoe cepuu M

s natarkoB cepur M (myHKT 2.1.5) ¥, COOTBETCTBEHHO, CXeM YCTaHOBKH @) u b) (Tadn. 1) mpousBoau-
TeJeM PEeKOMEHIOBAHO HMCIIOJIb30BaTh CUJIONEpeatole YCTPOMCTBA Al yCTAHOBKH €MKOCTH Ha AaTyuku. [Ipu
3TOM BO3MOJKHA YCTAHOBKA Ha mpocteimue onopsl (MS0/ITY, M65/ITY, M70K/ITY, M100/11Y), perynupyemsie
onopsl (M50/ P, P1, PK, P2, PK1, M65/ P, P1, PK, P2, PK1, M70K/ P, P1, PK, P2, PK1, M100/P2) u perynupye-
Mmbie 3aknaganeie aetanu (PI1, PITH, PITA, PITAH). [lanee npeacTaBicHbl TEXHUUECKUE XapaKTCPUCTHKH Tepe-
YHCIICHHBIX Y3JI0B BCTPOUKH.

4.1.2.1 Ipocmeiimue onopwvt (M50/I1Y, M65/11Y, M70K/I1Y, M100/I1Y)

Curnornepearoriee yCcTpoicTBO MPOCTeIee sl YCTAHOBKH eMKOCTH Ha JaTynku. CoderaHue QuiaHia u3
MATKOM CTaJIM U 3aKaJIEHHOT'O BKJIaJbIIIa MMO3BOJIACT IPOBECTU KAYECTBCHHYIO YCTAHOBKY C MUHUMAJIbHBIMHU 3a-
TpaTamu. HpI/IMeHHeTCH IIpy HAJIMYMU OCHOBAHUA U OIIOPLI, HAXOAAIIUXCA B FOpHSOHTaJIBHOﬁ niaockocTH. Mare-
pHal — KOHCTPYKIMOHHAS WK HEPIKABEIOIIAS CTalb.




Puc. 6. Buemauii B pocTeneii omopsl

Ta6u. 8. ['abapuTHBIC pa3Mepsl MPOCTEHIITHX OTIOP.

D, D1, H, H1,
Tun natumka MaTtepuail
MM MM MM MM
M50 KOHCTPYKIIMOHHAS CTaJIb 98 50 78
M65 KOHCTPYKITHOHHAS CTaTh 65 93
M70K KOHCTPYKIIMOHHAS CTAb 116 | 116 75 | 103
M100 KOHCTPYKITHOHHAS / HEPKABEIOMIAs CTaTb 156 156 100 140
[ ¢ D >
|
=
I —r—
=
| A | |
2 D1

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

Onucanue: Cunonepezaroniee yCTPOHCTBO «peryiupyemasi ornopay JJis yCTaHOBKH €MKOCTH Ha JaT4u-
ku. B couetannu ¢ perynupyemoii 3axianHoi geranpio PII/PITH/PTIA/PIIAH mo3BostoT MPOU3BOANTE yCTa-
HOBKY €MKOCTH Ha JJATYMKH B CIIOKHBIX YCIOBUSIX — MIPU HAKIIOHHOM (YH/JIaMEHTE U OTOpaxX Pa3HOi BBICOTHI.

P: Inametp pe3rObI BTy KM M48. Martepuan — KOHCTPYKIIHOHHAS CTaIb.

P1, PK: lnametp pe3nObl BTynku or M20 no M48. Marepuain — HepkaBerolias 1 KOHCTPYKITMOHHAs
ctanb. KommiekTyercs 3aluTHBIM KOXKYXOM.

P2: luameTp pe3nObI BTysKH — M56x3. Matepuai — KOHCTPYKIIMOHHAS CTaJlb.

PK1: IIpumensiercs npu Hanu4Iuu pe3bO0BOro oTBEpCTHs B onope Oaka. Marepuan — HepKaBeroast
ctasb. KoMIiekTyeTcst 3alUTHBIM KOXKYXOM.



Puc. 7. BHemHuit Bua peryaupyemMon ornopbl

Tabn. 8. ['abapuTHbIC pa3Mephl PEryJIMPYEMBIX OIOP.

H, mm D, D1, M,
O06o3HaueHHe Tun gartunka Marepuan
MM | MM MM
M50/P M50 98
M65/P M65 KOHCTPYKITMOHHAS CTaJIb 170... 190 135 116 M48
M70K/P M70K
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Tabn. 9. 'abapuTtHbIe pa3Mepbl PETyIUPYEMBIX OTOP.
O6o3uavenu e | Tum gaTum- M, MM D, mm D1, H, mm
Marepuan
Ka MM
MS07P1 M50 M20, M24, M30, M36 %
KOHCTPYKITUOHHAS , , , ,
M65/P1 M63 crajb M42, M48 116
M70K/P1 M70K 150 190..22 0
MSO/PK M50 M20, M24, M30, M36 %
Hep KaBerolas , , , ,
M65/PK M65
cTajb M42, M48 116
M70K/PK M70K
O06o3Hauenu ¢ | Tum gaTuu- A, mm B, H, mm D1, M, MM
Marepuain
Ka MM MM
M50/P2 M350 98
HE
M6, 200 MeHee
M65/P2 M70K- 15
10t KORCTPYRIMOHHAR 210..260 | 116 | MS56x3
M70K ot cratb HE
M70K/P2 151 400 MEHEE
M100/P2 M100 25 156
O0Oo3Hauenu ¢ | Tum gaTuu- M, mMm D, mm D1, H, mm
Martepuan
Ka MM
MSO/PKI M50 M20, M24, M27, M30 %
HeprKaBeroIas , , , ,
M65/PK1 M
65/ 65 - M42, M4S* 150 116 180...22 0
M70K/PK1 M70K

*

— BO3MOIUCHOCMb U320MOBJIEHUA Cp€3b601:i noo 3axkas




»D1 &D1

- . = ?»D1
—t A - - -
M50/P1, M50/PK... M50/P2, M65/P2... M50/PK1, M65/PK1...

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

Onucanue: Perynupyemast onopHas 3aKkjiafiHas 1eTajb ¢ yIOpaMy U IBO3IIMH (aHKepaMHu) Ul ycTa-
HOBKH €MKOCTH Ha IaTduky. [1o3BosseT mpon3BoIuTh YCTAHOBKY €MKOCTH Ha AaTYMKU TIPU HAKJIOHHOM QyHIa-
MeHTe. MOXKET MPUMEHSATHCS COBMECTHO C peryiupyemoit onopoii PK/P1/P2/PK1.

Puc. 8. BHenmHMiT BIIT perymupyeMoii 3aKIaHON OTIOPHI

Tabm. 10. 'abapuTHBIE pa3Mephl PEryIUPYEMOH 3aKIaIHOM JeTau.

Tun naTunka A,mm| Al, | B, B1, mm B2, | D1,
O6o3HaueHHe Marepuan
MM | MM MM | MM




M50 KOHCTPYKIIMOHHAs CTaJlb 98

PII, PITA M65, M70K 116
65, M70 250 | 200 | 20 | He menee 16 | 100

M50 -
PITH, PITAH | M65, M70K HEPIKaBEIOLIas CTajlb =

OA1 OA1

B1

PM, PMH PMA, PMNAH

4.3 BecousmepurenbHbliii npeodpa3oBarteas TB-003/05H

B cooTBercTBHM C peKOMEHIAUSAMU Por3BoANTeNs (Tal. 2) [yl MPEACTaBICHHBIX BhILIE TEH30METPH-
yeckux gatunkoB cepur C2H i M (nyskter 2.1.4 u 2.1.5) BeiOpaH BecoBoi mpeodpasosatens TB-003/05H,
UMEIOIIHIA JOCTaTOYHBIN Habopa mudpoBeix nHTEpdeticos nepenaun qanapx (USB 1 RS232/485), uto obecte-
YHBAET MPOCTOTY MHTETPALIUU CUCTEMBI YIIPABJICHHUS U KOHTPOJISI BECOM3MEPUTENILHOTO 000opynoBanus. Huke
NpEe/ICTaBICHBI TEXHMUYECKHE XapaKTEPUCTHKH MPeo0pa3oBaTesl.

Omnucanue: /{5 vcrosib30BaHus B IIaThOPMEHHBIX BecaxX. 3aMeHa nomnyssipaoi moaenu TB-003/05/1 I1.
Kopnyc npeo6pazosareinst TB-003/05H BrinosnHeH u3 Hepxaserowen cranu. CteneHs 3amuthl o0onoukoit P65
o ['OCT 14254, a Taxxe mmpokuii nuana3oH padbounx temmepatyp (ot -30 go +40°C) mo3BOIAIOT UCTIONH30-
BaTh IIpeoOpa3oBaTelb B CHIPBIX U HEOTAIUTMBACMBIX MOMELIeHUsX. JJ1st epeiaun pe3ynbTaToB B3BEIINBAHHUS HA
PC npen- yemorpens! uarepdeiicet USB n RS-232/RS-485.

Hurepoeiicoi: USB u RS232/485. Oco6ennocTn:

* B03MOXHO H3roToBIIEHHE IPeoOpazoBaTesl ¢ MOIYJIEM aHAJIOTOBOTO BBIX0O/a

* Koprmyc u3 Hepxkagetomieit cranum, P65, -30... +400C

* VYnoGHoil paboTy ¢ mpeoOpa3zoBaTeneM JeiaeT KIaBUaTypa ¢ XOPOIIMMHU TaKTWIBHBIMH CBOWCTBAMH H
3BYKOBBIM ITOJITBEPIKICHIEM HaXKaTHsl.

* KiaBuarypa co 3ByKOBBIM IOATBEPKICHUEM HAKATHS

* Bricora cuMBonoB 40 MM, peryaupyemasi SpKOCThb ITOICBETKH



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

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

[Tapametp 3HaueHue
Henuneiinocts He 6onee, % 0
WNununupyemast pasperiaromasi criocoonocts Ha 1 MB/B, He xyke 60 000
Temneparypasiii kodddurmenT Hagana mwkansl (Hy1s1), ppm/°C, He xyxe 2
Temmnepatypusbiii koaddurent konna mkanst (HIIB), ppm/°C, ne xyxe 2
JInama3oH BXOIHOI'O aHAJIOrOBOro curiana, MB/B -3... 43
MuHMMAaNbHBIA BXOJHOM CUTHAN HAa OHO OBEPOYHOE AelieHne, MKB 1
Tun nepBu4HOro NpeodpazoBarTens TEH30PE3UCTOPHBIN
[Muranue nepBUYHOTO MPe0OPa3OBATENS 5B, 3HaKomEepeMEHHOE
THn TMHUM CBSA3U C IEPBUYHBIM IIpeoOpa3zoBaTeneM HlectunpoBoanas
MakcumMaibHas IJIMHA CBSI3H C TIEPBUYHBIM ITpeodpa3oBaTeneM, M 50
MuHuMaJIbHOE BXOJIHOE CONPOTUBJICHHE TeH301aTurKa, OM 50
Pa3mep nzo0paxeHns: OAHOTO CUMBOJIA, MM 30x 40
Tun uaaukaropa CBETOIUOTHBIN
KonndecTBo pa3psi0B HHAMKAIIMY Beca 5
Hanpsixenue nutanus, B nBoitnoe 220/10-30
[Totpebnsemas MomHocTh, BA, He Oosee 10
Pabounii nuanaszon temneparyp, °C -30... +40
CreneHsb 3alATH 000I0YKOM IP65
["aGapuTHbIE pa3mMepsl, MM 245X 175X 67
Macca, xr, He 60iee 1.3
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Puc. 10. 'eomeTpuyeckue pazmepsl BeCOM3MeEpUTENbHOTO npeodpazosatens TB-003/05H

5. Mojenb 06'b€KTa ynpaBJaeHUs

OOBeKTaMu ynpaBiIeHUs] aBTOMaTHUECKOW CHCTEMBI SIBIISIOTCS OyHKepHbIe Beckl A u B. [Ipu 3amonHennun
B3BEUIMBAEMBIM MPOYKTOM BECOBOW OYHKEp OMUCHIBACTCSI HHTETPUPYIOIINM 3BEHOM O€3 3ara3IbIBaHusl, a MpH
CITUBE CAMOTEKOM BECOBOW OyHKEp MOJCIUPYETCS alepruoIHIecKuM 3BeHOM IepBoro nopsiaka. I'paduxu nepe-

XOJHBIX TPOLIECCOB, MPOTEKAIOIINX B BECOBOM OyHKepe NP €ro 3al0JHEHUH U OMOPOKHEHHH, H300pasKeHBI Ha
puc. 11: yuactok 1- HanonHeHHe OyHKepa, y4acToK 2 — Bec (KOJMUECTBO) Maciia B OyHKepe He MEHSETCS, yJa-

CTOK 3 — cnuB (CaMOTEKOM) U3 OyHKepa.
A

v

Puc.11. IlepexomHbie mpoliecchl B BECOBOM OyHKEpe

Takum 06pa30M, HN3MCHCHHUEC KOJIMYCCTBA MacCjia B 6yHI<epe m(t) OIMIUCBIBACTCH CIICAYIOIIUM BBIPAKCHUCM:

0 Kt tot
O

mt()= "0 m, tO0t0t
O0m:Oe-t17, tOt

rae t, — BpeMs 3anonHeHus OyHKepa 10 HyKHOro oobema My, . — MOMEHT BpEMEHH, COOTBETCTBYIOIINN HaYary
ciuBa; K — kodhdUIMeHT, onpeiensieMbli mapaMeTpaMu Hacoca, a 3HaueHue 7 3aBHCUT OT KOHCTPYKIIUH OyHKe-
poB. Ilo npuBeeHHOMY BBIPAKEHHUIO COCTABIISIETCS IPOTPaMMHAs MOJIENb 00BEKTa YIPABICHHUS.

VYnpasneHue npoieccaMy HarlOJHEHUS U CIIMBA OCYLIECTBIICTCS MoJaueii KoMaH] «3a-
MYCK/OTKITIOYESHUE)» HACOCA M «OTKPBHITHE/3aKPhITHEY KianaHoB. KitanaHbl MOKHO YCJIIOBHO pa3JIelIUTh Ha JBE
TPYIIIbl: OTBEYAIOIINE 3a NOCTYIJICHHE Macia u3/B OyHKepsl (1—4) ¥ onpeelistonMe HallpaB/ieHUe CJIMBa Macja
(5, 6). B mpouiecce paboThI MPOrpaMMbl aHATU3UPYETCSI COCTOSIHUE BCEX 6 KIIANIAHOB U B Cllydae OOHAPYKECHUS
OJTHOTO 3 3alpENIeHHBIX COCTOSIHUI TeHepUpyeTCs COOOIIEHUE B OTYETE TPEBOT M IPHOCTaHABIIMBAETCS paboTa

nporpammbl. Hinke nprBenena Tabauma 3anpenieHHbIX COCTOSTHAN KaamanoB 1 — 6 («0» — KiianaH 3akphIT, «1» —

KJIammaH OTKPBIT, «*» — I000€e COCTOSIHUE)



Tab:. 12. 3anpenieHHbIe COCTOSHUS KITallaHOB

N | 1 2 3 4 5 6
o * * * * 0 0
=
sl 1 1 1 1 * *
8 1 1 * * * *

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

Kpowme Toro 3anpemieHHbIM ABISETCA 3aKPhITOE COCTOSHUE BXOJHOT0 KilanaHa BecoB A unu b npwu 3a-
MyCKe OJJHOTO U3 HUX. Hy>KHO OTMETUTB, YTO MOCKONBKY OOBEKT YIpPaBICHHsI HE SABISETCS PEATbHBIM M MOJICIH-
poBaHHE aBapUHON cUTyanuu (HeBepHas peakmys KiarnaHa Ha KOMaHIy «OTKPBITHE/3aKpBITHEY) HE PETyCMOT-
PEHO, TO BO3HUKHOBEHHE 3apeIleHHBIX KOMOMHAINI BO3MOXKHO TOJIBKO B PYYHOM PEKHME YIpaBieHUs paboToii
KJIaIaHoB, B CIIy4ae aBTOMATHYECKOTO YIPABJICHUS TAKHE KOMOMHALIUK UCKITIOYAIOTCSI.

6. Onucanue npoekta B SCADA cucreme 6.1.
JkpaH

APM oneparopa BecoBoii B SCADA-cucteme Trace Mode nmpencraBisier co00ii OMH 3KpaH, BKIIOYAK0-
HIMH 3JIEMEHTHl HHUKALUU U YIIPABJICHHUS MPOLIECCOM JJO3UPOBKU. DKpaH CO3AaETCsI MPU IOMOLIH CPEJCTB Tpa-
¢buueckoro unrepdeiica Trace Mode; ero oOmuii Bi npencrasieH Ha puc. 12.

__—/lopoxka

4 R
Cocrosinue
/ KJIAIaHA

A

YpoBenb
3aN0JTHEHHS

3JIeMEeHThI
VIIpaBJIEHUS

> <

Puc. 12. O6mmuii Buza sxpana APM omneparopa BecoBoit

Ha skpane n3o0paxensl Hacoc, OyHKepsl A 1 B, kianassl 1 — 6 ¥ coeIMHUTEbHBIC KaHABI MEXKY HU-
Mmu. s rpaduveckoil MMUTAIMK TPOTEKAHHS TPOLIECCOB UCTIONB3YIOTCS ANHAMUYECKHE 3JIEeMEHTHI: Jlopoxkka,
Yposens 3anonnenus u CocrosHue kianana. Jlopokka MMUTUPYET ABHKEHHE Macia 1o KaHaly, Y pOBeHb 3a-
TIOJTHEHUS! MIPEJICTABIISICTCS HK3MEHEHHEM YPOBHSI 3aJIMBKH MTPSIMOYToJIbHUKA, COCTOSIHUE KIlanaHa HIeHTHUITH-
pyeTcst IBETOM reOMEeTPUIECKON GUTyphl (KPACHBIH — 3aKPBITOE, 3eTICHBI — OTKPBITOE).

B kadecTBe 31€MeHTOB ynpaBieHus ncnonb3ytoTcst kKHonku: «Ilyck A» u «Ilyck B» — mis 3amycka coort-
BETCTBYIOMUX BeCOB, «<—MCC» n «PO—>» — s 3a1aHNs HaNpaBJIeHUS CIINBA, «3alaHue MacChl) — IS 3aja-
HUSI yCTaBKHU 10 Macce Macina. [l nHGOopMUpOBaHUs oliepaTopa O TEKyIeM KOJIHYecTBE Maciia B OyHKepe uc-
MOJIB3YIOTCS DJIEMEHTHI THMA «/[MHAMUYECKUH TEKCT».



DKpaH COAEPKUT deThIpe ciosi: «Cioil_ocHOBHOWY, «Cioit_Tperm», «Cnoit_OT» u «Crnoii_pyqHOi».
[Ipu 3amycke nporpaMMbl BUJECH TOJIBKO OCHOBHOM CIIOH, €r0 COAEPIKUMOE MoKa3aHo Ha puc. 3. s otoOpake-
HUS OCTaJIbHBIX 3JIEMEHTOB HCIIONB3YIOTCSl COOTBETCTBYIONINE KHOMKU: «TpeHsa (moka3aTs)y, «OTueT TpeBor (1o-
Ka3aTh)» U «PyuHOit pexnm». CI0u cofepkaT COOTBETCTBEHHO TPEH]I 3aIl0JIHEHHs OyHKEpOoB, d1eMeHT «CTpoka
OT» ¢ coobmenusimu otdyera Tpeor (OT) u anemenTsl pyunoro yrnpasieHus. Ha puc. 13, 14 mpuBeieHbI SKpaHbl
C BUJIUMBIMH JONOJTHUTEIBHBIME CIOSMH.

0 F4 Bl 2 5 Bpestn oo 14/04/2012 18.1538.000
100

140412181400 181450 181540 181630 1817
B L A

Macca secos A

Macca pecos B

Tpenn

OTtuyer TpeBoOr

Puc. 13. OcHoOBHOI 3KpaH ¢ 0TOOpakaeMbIM TPEHJIOM M OTYETOM TPEBOT

Puc. 14. OcHOBHOM 5KpaH MpH padoTe B PYYHOM PEKUME

B PYUYHOM PEIKUMC ONCPATOP MOKET CaMOCTOATCIIBHO MCHATH COCTOAHUC KJIAIIAaHOB C MOMOMIBIO MMAaHCIIN
HepeKﬂquaTeneﬁ.



J1g cBs3M ¢ IporpamMMOoi MOJETMPOBaHUS 33aI0TCA apTyMEHTHI 9KpaHa. X aTpuOyTsI 1 CBS3b ¢ Tpadu-

YCCKHUMHU 3JICMCHTAMU 3KpaHa ITIOKa3aHbI B Ta6J'II/ILIC 13.

Tabn. 13. AprymMeHTHI 3KpaHa

HasBanue Tun Tun CBs13b ¢ rpaduyeckuM nHTEpDHErcoM
JTAHHBIX

3amanue oObema In/Out | real [MpuHMMaeT 3HaYCHUE IPH HAKATHH Ha KHOTIKY «3aaHue
Macch»

Texyuuii_Bec A In/Out | real 3HavyeHue apryMmeHTa orodpaxaercs B 0Joke «lnHaMuuecKuit

Texymuii_Bec B In/Out | real TEKCT», BEIBOJUTCS Ha TpeH. M3MeHseTcs mporpaMMHO

Texymmii Bec oOmmii In real 3HadyeHue apryMeHTa BbIBOAUTCS Ha TpeHA. M3mensercs mpo-
TpaMMHO

Ilyck A In/Out | usint Jlns 3amycka BecoB Ha HanojHeHue. 1Ipu HaxaTUU Ha KHOIIKY
«IIycx A» mpuanMmaeTt 3HaueHue «1». Takke n3menseTcs
IPOTrPaMMHO

Ilyck B In/Out | usint s 3amycka BecoB Ha HanosHeHue. [Ipu HaxaTHH Ha KHOIIKY
«IIyck B» npuanmMaet 3HadeHne «1». Taxxe n3MeHsaeTcs
MIPOrpaMMHO

MCC_nampasieHue In/Out | usint Jnst 3a1anust HanpaBiieHus ciuBa. [Ipu HaXKaTHH Ha KHOTIKY
«<-MCC» npunumaet 3HaueHue «1»

PO _mnampasienue In/Out | usint Jnst 3ananust HanpaBieHus ciuBa. [Ipu HaXKAaTHH HAa KHOTIKY
«PO—>» npuHuMaet 3HadeHue «1»

Hacoc In usint st paboThl fHAMUYECKOTO 3eMenTa «Jlopoxkkay (ipu
Hacoc=1 Bupeoxnum 3amymieH). I3MeHseTcs: mporpaMMHO.

Crapt_Crom In/Out | usint Jliis paspenieHnst HarmojaHeHus Oynkepa. I3sMeHseTcst mpo-
TpaMMHO U TIpY Ha)KaTUH Ha KHOMKY «llyck A» mmm «llyck
B»

Pazpemmts_cnus In/Out | usint s pazpemenus cnuBa. M3mensercst mporpaMMHO

K 1 In usint Ompenensier coctosinne Knanana i (i=1..4). U3mensiercs mpo-

Kx 2 In usint rpaMMHO (B aBTOMaTHYECKOM PEXHUME) U C TIOMOIIBIO TIepe-

Kn_3 In usint KJIfoyaTesneil (B py4HOM pexxume)

Kn 4 In usint

Kn 5 In usint Onpenensier cocrostame Kimanana i (i=5, 6). I3menseTcs mpo-

Kn 6 In usint TPaMMHO U TP HaXKaTUU Ha KHOMKU «<—-MCC» u «PO—>»

Crnoli_ocHOBHOH In usint OnpenensroT BUANMOCTH cios («1» — cioit He oToOpakaeTcs,

Crmoii_TpeHp In usint «0» — cnoti BuzaeH). Cioli_0CHOBHOUM=1 10 yMOJIYaHUIO U HE

Croii OT In usint M3MEHSETCs. 3HAUEHUS OCTAJIBHBIX apIYMEHTOB U3MEHSIOTCS

Crio#_pyarof in usint 1Py HaKaTUU Ha KHOHIfI/I «Tpena (mokazath)», «OTYET TPEBOT
(mokazatp)» u «PydHO# pexxum»

TEXT_MES In real Wcnonp3yroTest A1 TeHepanuu COOOMEHUI 0TYETa TPEBOT.

TEXT_MES 2 In real CBs13aHBI C TIOIH30BATETILCKUMH CIIOBAPSAMH M CITYXKEOHOM

nepemMeHHoi @Message

B y3ne RTM npoekra co3naeTcs rpyIina KaHainoB « DKpan», Kyna u3 rpymnisl «[1labnoHsl_3kpaHOB) 1e-
pEeHOCUTCS co3AaHHbIN DkpaH. i Bcex ero apryMeHTOB BBIIOIHAETCS [IPOLieypa aBTONOJCTPOHKY.




6.2. HporpaMMa MOACITUPOBAHUA TEXHOJOITNHIECKOT0 MMpoiecca

[Iporpamma moaenupoBaHus Hanvcana Ha s3bike Texno ST. B tabnuiie 3 npuBoasSTCS apryMeHTHI IPoO-
rpaMMBbl U UX IPUBSA3KU K apryMEHTaM KpaHa.

Tabn. 14. ApryMeHTsI IpOrpaMMbl MOJEITUPOBAHUS

Hazpanue Tun Tun [IpuBs3KM K apryMeHTaM dKpaHa

JTAHHBIX
3amanne obbema In real 3ananue obwema: PeampHoe 3HaUeHHE
Clear_g Out real 3ananue oObvema: BxomHoe 3HaueHUe
Macca A Out real Texymuii_Bec A: BxoaHoe 3HaueHue
Macca B Out real Texymuii_Bec_B: BxonHoe 3HaueHUE
O6mmii_Bec Out real Texymmii_Bec oOuwmii: PeanbHoe 3HaueHNE
Bpewms In real @Calc_Loop 1: 3nayenue (McTOUHUKH/TIPUSMHHKH.

Huarnoctuka u cepBuc_1. /lmarnocruka 1)

IMyck A In/Out | usint ITyck_A: PeanbHoe 3HaueHHe
ITyck B In/Out | usint ITyck_B: PeanbHoe 3HaveHHE
PUSK_A Out usint ITyck_A: BxomHoe 3Ha4YeHHE
PUSK_B Out usint [Tyck B: BxomgHoe 3HaueHue
MCC_Hamp In usint MCC_nanpasnenue: PeanbHoe 3HaueHHE
PO_Hamp In usint PO_nampasnenue: PeanbHoe 3HaueHue
MCC namnp_BbIBOJ Out usint MCC nanpasnenue: BxogHoe 3HaueHue
PO_Hamp BwIBOI Out usint PO_nampasnenue: BxonHoe 3HaueHue
Pa3p nanonHenue In/Out | usint Crapt_Crom: PeanbHoe 3HaueHHE
Hacoc Out usint Hacoc: PeanbHoe 3HaueHue
RESET Out usint Crapt_Crom: BxojHoe 3HaueHue
Pa3p _cnus Out usint Paszpewmnts _cnuB: BxogHoe 3HauUeHHE
Knarml Out usint Kn_1: BxoaHoe 3HaueHHE
Knam2 Out usint Kn_2: BxogHoe 3HaueHue
Knam3 Out usint Kn_3: BxoaHoe 3HaueHHE
Knan4 Out usint Kin_4: BxogHoe 3HaueHue
Knans Out usint Kin_5: BxogHoe 3HaueHue
Kian6 Out usint Kn_6: BxoarHoe 3HaueHHE
MESS_NOM Out real TEXT MES: BxogHoe 3HaueHHE
MESS_NOM 2 Out real TEXT MES 2: BxonHoe 3HaucHMe

IMepemennas @Calc_Loop 1 rpynmnsl InarHocTHKa IPUHUMAET 3HAUYCHHUS PEaIbHOTO BPEMEHH IHKJIa
CALC.

st reHepanmu cooOILeHHH ¢ MOMOIIBIO TepeMeHHol (@Message B coiicTBax kaHana TEXT_MES 3a-
naercst Tun Output, Bo BKJajke CBOMCTB «ApXuBalus» ycraHaBauBaercs: Giuar «OTUeT TpeBOr», CO34aeTcsl MpH-
Bsi3ka K [Tonp30BaTeNbCKOMY CIIOBApIO, a BO BKIAJIKE «JIONOTHUTENHFHOY — MPUBS3KA K NIEPEMEHHOM
@Message 1. [Ipu u3menenuu Boixouoro 3HaueHus ((9,Q)=1...8) kanana TEXT_MES renepupyercs cioBap-
HOE€ COOOIIEHUE C COOTBETCTBYIOIIMM MOPSAKOBBIM HOMEpOM (1...8). AHanOTHYHbIE NEHCTBUS BBITIOIHSOTCS JUIS
TEXT_MES_2, @Message 2 u Broporo [1011630BaTeIbCKOT0 CII0Bapsi.

st paboTHI IPOrpaMMbl IOTPEOOBANUCH TMIIOOANTBHBIC TIEPEMEHHbIE [T IPOMEKYTOYHBIX BEIYUCIICHUH U
BpeMeHHOro xpanenus pesyabtatoB: MASS_A, MASS_B, Ost, out, i, n, K, nom. Huxe npuBoguTCs TEKCT MPO-
TrpamMMBbl.

PROGRAM

VAR_INOUT Pa3p_namomuenue : USINT := 0; END_VAR
VAR_INPUT 3ananue_ob6nema : REAL; END_VAR
VAR_INPUT Bpewms : REAL; END_VAR

VAR_INOUT ITyck_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 O6umii_sec : 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_cius : USINT := 0; END_VAR

VAR_INPUT MCC_manp : USINT; END_VAR
VAR_INPUT PO_nanp : USINT; END_VAR
VAR_OUTPUT Kranl : USINT; END_VAR
VAR_OUTPUT Knan2 : USINT; END_VAR
VAR_OUTPUT Knan3 : USINT; END_VAR
VAR_OUTPUT Knan4 : USINT; END_VAR
VAR_OUTPUT Kuan5 : USINT; END_VAR
VAR_OUTPUT Kan6 : 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_ssisos : USINT; END_VAR
VAR_OUTPUT PO_nanp_ssisox : USINT; END_VAR
VAR_OUTPUT MESS_NOM_2 : REAL := 0; END_VAR

/I nposepxa nanuuus 3anpewennvix cocmoanuii u 2enepauus cooowenun if 3ana-
uue oo6wvema>100 || Bamanne o6rema==0 then
MESS_NOM=1,
Pa3p_nanonnenune=0;
elsif MCC_nanp==0 && PO_nanp==0 then
MESS_NOM=2;
Pa3p_cour=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 || [Tyck_B==1) && (Knan2==1 || Knan4==1) then
MESS_NOM_2=1;
elsif (Iycx_A==1 && Knanl==0) || (ITycx_B==1 && Kmnan3==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
[Tyck_A=0;
IMyck_B=0;
if MESS_NOM==1 || MESS_NOM==2 then
Kmanl1=0;
Knan2=0;
Knan3=0;
Knan4=0;
end_if;



end_if;

Il npoecpamma evinonnsemca auwiv npu omcymcmeuu «<mpeeoxdcHvixy cumyauyuii if
MESS_NOM==3 && MESS_NOM_2==0 then if Pa3p namoanenune==0 then
Hacoc=0;
end_if;

I 3anyck éecoe A, modenuposanue nanoinenus Oynkepa
if Pa3p namonnenne==1 && Ilyck A==1 then
Hacoc=1;
RESET=1;
MASS_A=MASS_A+100*(Bpems/1000/60); // nepemennas Bpems uzmepaemcs 6 mc
Macca_A=MASS_A,; end_if;

I 3anyck éecoeé B, modenuposanue nanonnenus oynkepa
if Pa3p_mamonuenne==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 pabomoit ecos
if Pasp_mamomuenne==1 && Ilyck A==1 && ((Macca_A+Macca B)>3ananue obGbema ||
Macca_A>50) then
Pa3p nanonnenue=0;
RESET=0;
Hacoc=0;
Ost=3ananne oObema-(Macca A+Macca B); if
Ost>0 then
PUSK_A=0;
PUSK_B=1;
Kman1=0;
Knan3=1;
RESET=1;
Hacoc=1;
end_if;
end_if;

Il nepexntouenue meacoy pabomoit 6ecos
if Pasp_mamomuenne==1 && Ilyck B==1 && ((Macca A+Macca B)>3amanue o0bema ||
Macca B>50) then
Pa3p nanonnenue=0;
Hacoc=0;
RESET=0;
Ost=3Banmanne obovema-(Macca A+Macca B); if
Ost>0 then
PUSK_A=1,
PUSK_B=0;
Kmanl=1;
Kian3=0;
RESET=1;
Hacoc=1,; end_if;
end_if;

OO6muii_Bec=Macca_A+Macca_ B;

I 3a6epuienue npoyecca nanonnenus, 3anyck cauea
if O6mwmii Bec>=3ananue obObema && 3amanue oObemal!=0 then



PUSK_A=0;

PUSK_B=0;

Kmanl=0;

Kmnan3=0;

RESET=0;

Pa3p cnus=1;
O6mmmuii_Bec=006mmii_Bec+Ost; end_if;

/I mooenuposanue npouecca crusa 3a 50 maxmoe paéomot npozpammur for i=0 to
50 do integ[i]=i; end_for;
if Pasp_cmu==1 then
if n<=50 && (MCC_nanp==1 || PO_nanp==1) then
out=exp(-0.12*integ[n]);
Il onpeoenenue, ¢ kakozo Gynkepa Hauunaemcs ciue
n==0 && MASS_A>=MASS B then
K=MASS_A,;
nom=0;
elsif n==0 && MASS B>=MASS_A then
K=MASS B;
nom=1;
end_if;
n=n+1;
Il nepecuem macc, ycmanoexa knananos
if nom==0 then

if

Macca_A=K*out;
MASS_A=Macca A;
Knan1=0;
Kman2=1;
Kman3=0;
Knan4=0;
elsif nom==1 then
Macca_B=K*out;
MASS_B=Macca B;
Knaml=0;
Kman2=0;
Kman3=0;
Knan4d=1,
end_if;
if MCC_nanp==1 then
Knamb=1,
Knan6=0;
elsif PO_nanp==1 then
Kman5=0;
Kman6=1,
end_if; else
n=0;
I/l okonuanue yuxna cnuea uz Oynkepa, 0OHyIeHUE 8€C08
nom==0 then
Macca_A=0;
MASS_A=0;
elsif nom==1 then
Macca_B=0;
MASS B=0; end_if;
end_if;

Il nepecuem Oobwiezo eeca nocne maxkma mooenuposanus cauea O6-
mmii_Bec=Macca A+Macca B;



Il nposepka ycnosuii 3ae6epuwenus npouecca 003uposanus, ycmanoeka Kiananog if
MASS_A==0 && MASS_B==0 then

Knamn1=0;

Knam2=0;

Kman3=0;

Knan4=0;

Pazp _cmme=0;

Clear_g=0;

if MCC_nanp==1 then
Knan5=0;
MCC_namnp_sbsiBoa=0;

end_if;
if PO_nanp==1 then
Knan6=0;
PO_nanp_seiBoa=0;
end_if;
end_if;
end_if;
end _if;

END_PROGRAM

Hwxe npuBeneHs! O10K-CXeMBbI TPOrpaMMbl MOJICIMPOBAHHUST TEXHOJIOTHYECKOTO TIpOoLiecca JO3UPOBAHMUS
Macia.
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Puc. 15. Briok-cxema nporiecca reHepamun coo0meHuH



~“BanyLeHsl -
OTKINYKUTE HACOC . Bechkl A?

BKriounTb Hacoc; + BanylLeHs! -
MopgenuposaHue Beckl B?
npouecca HanonHeHus
Becos A -
(MASS_A=MASS_A+100 DqIouATh Hacoo
*(Bpems/1000/60)) OAenvpoBaHine

npouecca HanosHeHns

Becos B
n (MASS_B=MASS_B+100

Macca A > 50? *(Bpems/1000/60))
+

BbIKNIOUNTL Hacoc;
OCTaHOBWTL HaMOMHEHWE;
BbIMHUCNEHWe oCcTaTka
(Ost=3apaHne_obbema-
(Macca_A+Macca_B))

Macca B > 507

A4
BbIKNOYUTE Hacoc;
OCTaHOBWTb HamMoJTHEHWE;
BblYMCNEHME OCTaTKa
(Ost=3apaHure_obbema-

4

(Macca_A+Macca_B))

~
Ost > 07

+

3anpeTuTh HanonHeHve BecoB A;
pa3pewnTb HanonHeHe eecoB B;
3aKpbITb KNan.1; oTKpbITb KNan.3;
pa3speLunTb HarnorHeHue;
BKNKOYUTE HAcoc

.
/,‘ﬁ

BKMHOYUTE HAcoc

3anpeTuTk HanonHeHue Becos B;
pa3pelwuTb HanonHeHwe BecoB A;
OTKPbLITh Knan.1; 3akpeITe Knan.3;
paspelunTt HanonHeHue;

Y

Pacyet obulei macchbl
B ABYX Becax

_O6uw_Bec>=3_o

3anpeTutb HanonHeHne BecoB A 1 B;
3aKpbITh BXOAHLIE (1 1 3) KnanaHbl;
3anpeTuTb HanonHeHwe;

pa3pelnTb cnuBe

Puc. 16. brok-cxema mporiecca HamOTHEHHS
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Puc. 17. brok-cxema mporiecca ciuBa
6.3. CBsasb ¢ CYB/L
JlaHHBIM POEKT MpeaycMaTpuBaeT BeICHUE aBTOMATHUECKOr0 y4eTa KaKJIoro OTBECa B BUJIE JAHHBIX O

BECE CIIMTOrO MacJjia U BpeMEHHU OTBeCa. DTHU JIAHHBIC 3aITMCHIBAIOTCS B TAOIUILY PEISIIMOHHOM 0a3bl JaHHBIX MS
Access BD1. Jlns co3manms cBsizu qaHHBIX ITpoekTa ¢ CY DB/l BBITONHSIOTCS CIEIYIONTHE TCHCTBYS:



1. B mamke mpoekTta co3maercs 06aza manHeix MS Access ¢ pacmmpenuem *.acchd. 3amarorcs

HAaMMEHOBaHUS W TUIIBI JAHHBIX IOJIEH, B KOTOPBIX OYAYyT OTOOpaXKaThCsl 3HAYCHUSI TEXHOJIOTHUECKUX TMapa-
METPOB MPOEKTA.

2. Bysne RTM 1 npoekra coznaercs kommnoneHT Csasb ¢ CYBJI «baza jgaHHBIX#Hi.
3. HoBbIif KOMIIOHEHT OTKPBIBAETCS HA PEAAKTUPOBAHME:
a) B oxHe «AaMmuHHCTpaTOp UCTOYHMKOB HaHHBIX ODBCy mo0apisercs co3maHHas B IaIKe
npoekTa BJI, 3amaercs «VIMs HCTOYHMKA JaHHBIX», Hanpumep, bdl;
0) B ctpoke «DSN/Ctpoka nojkmoueHus» BeIOHpacTess HanmeHoBanue bdl;

B) IIpu yCIICHIHOM BBITIOJIHCHUU IIYHKTOB a, S IIpY HA)XaTUHM HAa KHOIIKY ((HpOBCpKa» B OTuere
MOSBIISIETCS 3alUCh: [loOKaoueHue...

Tooxnoueno. Omrnrouenue...
Omxnrouerno.

4. Jlanee c moMoIib0 MacTtepa 3alpoCcoB HIH HEMOCPEICTBEHHO BO BKIJIAJIKE 3ampoc CO3IaeTCs 3a-

npoc Ha s3bike SQL. B Hamem ciyyae ans 3amucu 3HAUYE€HWH HapameTpoB B TaOJMIly HCIIONIB3YeTCS MH-
ctpykuust INSERT:

INSERT INTO Ta6mmual
(

BpeMs,
OTBEC

)
VALUES

(
‘#butoBerii_meanap 1 T#,
'‘#3amanne oobema R_R#

)

[Ipu sToM 3HaueHHs monelt Tabmuibl b/] mpuBs3pIBatOTCSA K apryMeHTaM, KOTOpPBIE, B CBOIO OYepelb,

NpUBsA3aHbI K KaHanaMm mpoekTa. [Tose «OTBec» CBA3aHO B KOHEYHOM CYETE C peallbHbIM 3HAYCHUEM KaHaa Mpo-
eKTa «3amanue o0BeMay.

I[J'IH BHCCCHUA PIH(i)OpMaLIHH O BpEMCHHU O0THCTA H606X0,I[I/IMO CJICAYyrOIICE:

a) co3xaTh B rpynne «VCTOYHUKH/TIPUEMHHUKI» Ipymity «I eHepaTope», a B Hell — KOMIOHEHT «bUTOBBIH
MeaH/Ip».

0) u3 rpynmsl ['eHepaTopbl STOT KOMIOHEHT MEPETATHBAETCS B TPYIIY KaHaloB «DKpaH». Tak
co3znaercs KaHal «bUTOBBIM MeaHaAp».

B) apTyMEHT, C KOTOPBIM CBSI3bIBaeTCs 3HaUeHHe Mo «Bpems» mpu co3ganuu 3ampoca,
MpUBsI3aH K aTpuoOyTy «Bpems nameHenus» kaHana «bUTOBBINM MeaHaAp» TPyNIbI « DKpaH.

Takum 06p330M, B I10JIC «BperI» BHOCATCA 3HAYCHUA BpeMeHHOﬁ OTMCTKH (BpeMH n z[aTa) rnepecucTa
3HaYCHUS KaHana «bUTOBBIN MCaHApP».

5. Janee HeoOX0IMMO HACTPOUTH 0a3y JaHHBIX Ha BBITIOJIHEHHE CO3JIaHHOTO 3arpoca. J{ist aToro
MUIIEM CIIEYIONIYIO POrpaMMy Ha si3blke ST

PROGRAM
VAR_OUTPUT Basa_nanueix_3_5_In: USINT; END_VAR

baza_pmanneix 3 5 In=1;

END_PROGRAM

[Iporpamma umeeT eauHcTBeHHBIN aprymenT tuna «OUT» u ¢ Tumom ganubeix «USINT». Otot apryment
NpUBsI3bIBAETCS K aTpudyTy «BxoHOe 3HaueHHe» kKaHana «ba3a naHHbix#i». COOTBETCTBEHHO, ITOMY aTpHOYTY
3agaercs 3HaueHue «1».

Teneps npu 3amycke npogaiiiepa aBTOMaTHYECKH HAYMHAETCS M 3aTEM IIPOUCXOINUT Ha KaXKIOM LIUKIIE
CALC 3amnuch nanubix B 0a3y manHsix MS Access. PesynbTaT npuBeieH Ha puc. 9.

Kaxk BugHO, B 623y BHOCATCS 3HAUCHUS OTBECA HAa KAKIOM TaKTe IepecyeTa. JTO He CIHIIKOM yI00HO,
MOCKOJIBKY JUISI OTIEpaTopa BakKeH TOJILKO MOMEHT BpEMEHHU M3MEHEHHs 0TBeca. PenakTupoBanue 3amnpoca Hero-



CPEJICTBEHHO BO BKJIJIKE 3arpoc MO3BOIUT UCKITFOUUTh TTOBTOPSIIOIIUECS CTPOKH TaOJIHIIBI.

Tabnuual 2 |7 Kog - | spema -| omeec - | Jobaeumsnone

Z Ta6mual : Ta6nuua | 130 20.04.2012 11:35:20 40
| 131 20.04.2012 11:35:21 40
B 132 20.04.2012 11:35:22 40
B 133 20.04.2012 11:35:23 40
| 124 20.04.2012 11:35:24 40
| 135 20.04.2012 11:35:26 40
B 136 20.04.2012 11:35:27 40
|| 137 20.04.2012 11:35:28 40
B 138 20.04.2012 11:35:29 40
B 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
B 144 20.04.2012 11:35:36 40
| 145 20.04.2012 11:35:37 40
| 146 20.04.2012 11:35:38 40
B 147 20.04.2012 11:35:39 40
B 148 20.04.2012 11:35:40 40
| 149 20.04.2012 11:35:41 40
B 150 20.04.2012 11:35:42 40
| 151 20.04.2012 11:35:44 40
B 152 20.04.2012 11:35:45 40
B 153 20.04.2012 11:35:46 40
B 154 20.04.2012 11:35:47 40
| 155 20.04.2012 11:35:48 40
B 156 20.04.2012 11:35:49 40
| 157 20.04.2012 11:35:50 40
B 158 20.04.2012 11:35:51 40
B 159 20.04.2012 11:35:53 40
B 161 20.04.2012 11:41:47 0
| 162 20.04.2012 11:41:48 1
B 163 20.04.2012 11:41:49 1
|| 164 20.04.2012 11:41:50 2
B 165 20.04.2012 11:41:51 2
B 166 20.04.2012 11:41:52 3
*| (Ne)
3anuce: M < [1us131 | » M b [ W Her gunspa | [Monek

Pexum Tabanuel

Puc. 18. Pesynbrar 3anucu nanusix B b/ MS Access

Hmxe npuBeneHbl pe3yabTaThl 3aycka mpoekra B npodaiinepe Trace Mode: pabora B mosiyaBroMatuue-
ckoM (puc. 19, 20) u pyuHom (puc. 21) pexxumax.
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AcTvE Bvuw[ Kpusble [ MeTourmi
+ 4+ ———————Maccasecos
+ ———————Maccasecos

+ ————————06wasmacca 366167

A 274667
BO

l Bpems ksuposaHus

NORM
Heofixomamo sanams Hanpasnerve crveal
‘HesepHas yctaexa! (0<V<100)
STOP
HeoGixopmo sanats Hanpasnerue crvsa!
Hacanuzn urracwal MAL-10M

6 Moobainep SAS0RHIA - /201 A20i3Hcamade

®aiin Buag Skpanbl [eiicteus Cnpaska

£4 (51 1 ¥9)|Bpewn susupa 23/04/2012 2057:40.000

/\

\

N

P

7:25 20:57:40 205

[P

7:55 20:58:'
v B P

WcTournk

i 3raverve ‘

Macca secos A 6.57271
Macca secos B 20.1333
O6was macca  25.9628

Bpems Kateropus ‘ Wma |Cooﬁuleme J Bpems keuMposaHua
45.

123.04.2012 20:56:45. TEXT_MESS NORM

23.04.2012 43 TEXT_MESS Heobixommo sapats Hanpasnetue crvea!
23.04.2012 34. TEXT_MESS 'Hesepran yctaska! (0<V<100)
21.04.2012 13:11:50, Vesovaya_1_0 STOP

21.04.2012 13:11:45. TEXT_MESS Heobxommo 3apats Hanpasnerme crvea!
21049012 121198 TEYT MEQQ Hasanuzn unraswal MALANM

Puc. 20. 3anyck npodaiinepa; ciuB u3 OyHKepa B MOJyaBTOMATHYECKOM PEKUME
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+ ————————~06uwasmacca 1647

3aKpeIT BX0R-0/ KnanaH!
NORM

Omkpuimst 11 3 Knanarel!
Omxpeitel 11 2 knanaHs!

OTpiT crvsHot knanan!
NORM

Puc. 21. 3anyck npodatiiepa; ciauB u3 OyHKepa B py4HOM PEKHUME





