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M. B. Lllesy08 — marucTpaHT kadeapbl MOLENUPOBAHNS BbIYUCAUTENBHBIX U 3MEKTPOHHBIX CUCTEM
0.0. XapuHoe (kaHA. TeXH. HayK, [0LL.) — HAY4YHbIN PYKOBOAUTENb

ABTOMATU3ALNA NPOLIEAYPLI NOBEPKW HA 3TANIOHE NEPEMEHHOIO TOKA

['oCyapCTBEHHbIN NEPBUYHBIIA CreLManbHbIA 3TanoH eAnHNULbI CUMbl NEPEMEHHOO 3NEKTPUYECKOro TO-
Ka CIyXWT 4N BOCNPOU3BEAEHNS, XpaHEHUS U Nepeaayn eQuHULbI CUibl NEPEMEHHOTO SNEKTPUYECKOrO ToKa
B AnanasoHe yactot 20 'y — 1 MI'y. B ocHoBy paboTbl aTanoHa NonoXeH METOA PasHOBPEMEHHOTO CpaBHe-
HWS OENCTBYIOLLErO 3HAYeHUs CUMbl NEPEMEHHOMO SNEKTPUYECKOro TOKa CO 3HAYEHWEM CUMbl NOCTOSHHOIO
ANEKTPUYECKOro Toka, M3MEPSIEMOro ¢ Gonee BbICOKOM TOYHOCTLIO. Takoe CpaBHEHWE NPOM3BOANTCS C MOMO-
LbH0 TEPMOSSIEKTPUYECKIX KOMMAPATOPOB Ha OCHOBE TEPMO3IIEKTPUYECKUX NpeobpasoBaTesnien Toka.

TepMoanekTpuyeckuin npeobpasoBatenb Toka NpeacTaBnseT cobon NMOMELLEHHbIM B U30NIMPOBaHHbIN
Kopnyc HebOoMbLIOA OTKa4aHHbIA CTEKMSAHHBIA GanmoHYMK C HarpeBaTenbHOM MPOBONOYKOM (gnuHon 0,5 —
1 CM), K CpedHel YacTu KOTOPOW KPOXOTHOWM OYCMHKOW MPUKPEnneH ropsuuii cnaim tepmonapbl. BycuHka
obecneynBaeT TENOBOW KOHTAKT 1 OQHOBPEMEHHO 3MeKTpon3onsaumio. MNpy noBbILLEHUM TeMnepaTypbl, Nps-
MO CBSI3aHHOM C 3(PCheKTUBHBIM 3HAYEHMEM TOKa B HarpeBaTenbHOM MPOBOJIOYKE, HA BbIXOAE TepMonapbl
BO3HWKaeT TepMoI[C (HanpspkeHWE NOCTOSHHOIO TOKA).

Ha aTanoHe nepeMeHHOro Toka NPOBOASATCS B OCHOBHOM Tpu Buaa pabot/

1. TloBepka — onpefeneHve W NOATBEPKAEHWE COOTBETCTBUA XapaKTEPUCTUK CPELCTB WM3MEPEHW
YCTaHOBMEHHbIM TPEBOBaHUSAM.

2. KanubpoBka — onpegeneHne [eACTBUTENbHBIX 3HAYEHWUA METPOMOrNYECKNX XapakTepuUCTUK
CPeLCTB U3MEPEHNI.

3. WcnbiTaHns ans uenen yTBepXaeHUs TMNa CpefcTB U3mMepeHuin. Bce cpeactaa U3MepeHui, Bbinyc-
KaeMble B CTpaHe, BBO3WUMbIE M3-3a rpaHuLibl NapTUAMM, JOMKHbI UMETb YTBEPXAEHHBIN TUM U JOMKHBI ObITh
BHECEHbI B [0CYAaPCTBEHHbIN PEECTP CPEACTB M3MEPEHMI. [Ins NPOBEPKM 3asiBMIEHHBIX Pa3paboTuMKoOM Wi
ouumansHbIM - Aunepom  3apybexHon npubopoCTPOUTENBHON (DUPMbI METPOSTIOTUYECKUX XapaKTepPUCTUK
CPEeACTB N3MePEHUiA M NPOBOAATCS UCMbITAHWS 41151 Lienelt YTBepXAeH!s Tuna.

C TeyeHrem BPEMEHU TEXHWKA HE CTOUT Ha MeCTe, a, HanpoTMB, Pa3BUBAETCA, WAS BNEPeS CEMUMMITb-
HbIMM LWaramu. TeXHUYeCcKun Nporpecc HabnaaeTcs Bo Bcex 06nacTsx Hallei noBcegHEBHOMN xuM3HW. CaMo
cob01, OH He Mor 0BOWTM CTOPOHOM M pa3fnnyYHbIe acnekTbl HAYKW, AETULLEM KOTOPOII ABNSETCA CaM.

MHHOBaLmM NpULLAK 1 yxxe ycnenu npoYHo 060cHOBaTLCS 1 B MeTponorn. OaHaKo OT MCMOSb30BaHMS
WX Ha BCE CTO MPOLIEHTOB Hay4YHbIX PabOTHMKOB MOPOW OTAENSET yCTapeBLuas Mo KakuM-nubo nokasatensm
TeXHUYeckas 6a3a. B CBSA3W C 3TUM XpaHUTENsSM 3TafIOHOB U WX MOMOLLHMKAM MPUXOLUTCA NPOBOAUTL BCE
paboThbl Ha 3aTarnoHe BPYYHY0, YTO TpebyeT ropa3fo bornblmnx BpeMeHHbIX 3aTpar.

Mpovenypa NoOBEpKM, K NPUMEPY, OCYLLECTBNSETCS NPW NOMOLLM CINYeHUs noBepsiemoro npeobpasosa-
TENs C 3TanoHHbIM. [ns atoro npeobpas3oBaTeny BKOYAIOTCS NOCMef0BaTENbHO B LieNb NEPEMEHHOrO TOKa.
[Mpu 3TOM NOCEA0BATENLHOCTL BKITHOYEHMS Npeobpa3oBaTternent B Lenb He urpaeT ponu. [masHoe — noaaep-
XMBaTb MOCTOSIHHOE 3HAYeHWe NOAaBaeMoro B Lienb TOKa, YTO 06eCneynBaeTCs BbICOKOCTabUNbHBIM Kannb-
paTopom.

Ha puc. 1 npueeaeHa 0600bLieHHas CTPYKTYpHas cxema, Mo KOTOPOM CEroAHs NpOM3BOASTCS NOBEPOY-
HO-KanbpOBOYHbIE Ha 3TanOHe NEPEMEHHOIO TOKa.
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Puc. 1. CTpyKTypHas cxema BKITKOYEHIS NPUBOPOB

K cyacTbio, pelumTb BO3HUKLLYK NpobneMy BO3MOXHO MOKArbHO, He U3MEHsS KapAauHamnbHO CTPYkK-
TYPHYI0 CXeMy npyu paboTe ¢ 3TaroHoM, a Takke npubops! 13 cocTaBa JTarnoHa.
B ocHoBe naeun no aBTomMaTm3aLmu NoBePOYHO-KanMBpoBOYHbIX PAbOT Ha 3TaNoHE NIEXUT BKITIOYEHNE
B CTPYKTYPHYIO Cxemy rnoBepku nepcoHarnbHoro komnbtotepa (MK). MK gomken 6yget YacTMYHO BBINOMHATL
paboTbl NOBEPUTENS: YNPaBNAs 3HAYEHUEM CUSbI MOCTOSIHHOMO UMW NEPEMEHHOrO TOKa Ha Bbixoae kanubpa-
TOpa, NoAAepXunBaTh NocTosHHOE 3HaveHne TepMoI[C Ha aTanoHHOM npeobpasosartene, U3MepATb 3Have-
Hus Tepmo3[IC noBepsieMoro U aTanoHHoro npeobpasosaterneit ¢ NOMOLLb0 BOMTMETPA U paccyMTbIBaTh
3Ha4yeHWe NOrpeLUHOCTY Nepexoaa U YacTOTHbIE MOrPELLHOCTY.
Ha puc. 2 npueegeHa ynpoLLeHHas CTPYKTypHas cxema 3TanoHa Curbl NepeMEHHOr0 3neKTpPUYeCcKoro
TOKa C U3MEHEHUAMN, KOTOPbIE NPEANoaraeTcs B Hee BHECTH.
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Puc. 2. YcoBepLueHCTBOBaHHas CTPYKTYpHas CXema BKIIOYEHNs npubopos

Kak B1gHO, B CXxeme MpOM30LLIIN HEKOTOPbIE M3MEHEHMS MOMUMO BKITHOYeHUst B ee cocTas (K. PaHee
Aans namepenus TepMo3[1C npeobpasoBaTernen Toka CyXunu KomnapaTopbl HanPSKEHUIA, Tenepb Xe BMECTO
ABYX NpuOOPOB BKIKOYEH OAMH — ABYXKAHAmNbHbIA HAHOBOMLTMETP. [JaHHOE U3MEHEHWNE SBMAETCS BbIHYXAEH-
HbIM: kKoMnapaTopbl P3017 He UMEIOT BO3MOXHOCTY NMOAKMHYEHNS K cOBpeMeHHbIM [1K.



B cBSA3K C 3TMM BCTan BOMPOC TOM, Kakue 13 COBPEMEHHbIX CPELCTB U3MEPEHUiA NOMOrnK Bbl peLwnTb
MOCTaBNEHHYIO 3agady. M3 pasnunyHbIX BUAOB HAHOBONLTMETPOB Obifl BbibpaH ABYXKaHambHbIA HAHOBOIbT-
meTp 34420A amepukaHckoit pupmbl Agilent, (CanTa-Kpys, KanudopHus, CLLA).

F'opa3go ny4ie Aeno 06CTOUT C MCTOYHMKAMW NOCTOSIHHOTO ¥ NEPEMEHHOTrO Toka. VX ponb BbINOMHAN
yHuBepcanbHblii kanubpatop H4-7 (npoussoactso HITK «Putmy, r. KpacHogap, Poceus). ABnssice 40BOMBHO
TaK1 COBPEMEHHOW pa3paboTkoil, OH UMEET BO3MOXHOCTb NoAkMtoYeHus K MK, a noToMy B 3aMeHe He Hyxaa-
eTca. U kanubpaTop 1 HaHOBONLTMETP UMEKT Bbixodbl RS-232 anga nogkntovermns k MK. B TexHnyeckon go-
KyMEHTaLWW Ha 3TV npubopbl NpUBEAEH CIUCOK KOMaHL ANs NPOrpaMMHOro ynpaBneHus umu ¢ nomolwbio K.

[ns ynpaenenus yepes MK Heobxoaumo Takke cosgaHue yoobHoro ans noseputens uHTepdenca.
[ns aToro nnaHupyeTcs co3aatb cneuuanbHoe npunoxeHue B nporpamme C++ Builder.

MMoLoBHbIN NPOEKT N0 aBTOMATU3aLMK MOBEPOYHO-KAMBPOBOYHBIX paboT Ha rocygapCcTBEHHOM 3Ta-
NOHEe Curbl NEPEMEHHOTO TOKa NaHUPYeTCs B CKOPOM BPEMEHM OCYLLECTBUTL Ha 3Tane ero COBEepLUEHCTBO-
BaHus (2012 — 2014 rr).
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