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B 90-x romax XX Beka crienuaiucTamM ['0Cy1apCcTBEHHOIO MHCTUTYTA ajaMasa M 30J10Ta
Cxpunaukom @.B. u [lnotHukoBoii C.I1. O6pun pa3paboTaHbl M U3TOTOBJICHBI ONBITHBIC TTAPTHH,
T.H. alIMa3HbIX poTope3uctopoB (ADP), 4yBCTBUTEIBHBIX B YIBTPadHOIETOBOM 00JIACTH CIIEKTpA.

OnuH U3 BapUaHTOB KOHCTPYKITUS ajiMa3HOro (poTtope3ucTopa npuBeneHa Ha puc. 1. B
METaJUIOCTEKISTHHOM LHJINHAPUYECKOM KOPITyCe, UMEIOIEM OTBEPCTHUE JJIsl BXOJHOTO OKHa, Ha
CIIeIUaJIbHOM TOJIJIOKKE M3 CTEKJIa pa3Mernaics (pOoTOUuyBCTBUTEIbHBIN AmeMeHT (¢.4.3). dUD
W3TOTaBIMBAJICA U3 MPEABAPUTEIHHO OTOOPAHHBIX KPUCTAIIIOB, T.H. «OKOJIOIOBEIIUPHOIO CHIPhSI».
[Tocne cranmapTHO MexaHWYECKOH 00paboTKU (pe3ka, nutrdoBaHUE, MOJUPOBAHUE U T.J.) U3
KpPHUCTAJJIOB HEMPaBWIBHON (DOPMBbI BBLIEISUIUCH 3JEMEHTHI IPSIMOYToiabHOU (popmbl. TommuHa
aneMeHTa coctasisiia ot 0,1 1o 1,9 MM, npu pacctosHun Mexay daekTpogamu ot 1,1 1o 3 mm.
[Tnomaas kpucramia cocrasisiia ot 2 10 12 mm?, mpu macce ot 0,006 10 0,08 .

DOneKTpoabl (OMUYECKHUE KOHTAKTHI) BBHIMIOJHSIMCH MPU TIOMOIIH cepedpocoaepIKaiei
MacThl, KOTOpas Bxurangack npu temreparype 600°C. IIpoBoia0oYHbIE BBIBOIBI IPUCOETUHSIIUCH K
ANEKTPOAAM IIPU MOMOIIY MaNKH.
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Puc. 1. Koncmpykyuu: pomouyscmeumenvrnozo snemenma; 6 - ¢pomopesucmopa. I -
pomouyecmeumenvhulii 2nemenm, 2 - n00a0dcka; 3 — KOpnyc, 8 — munoeas cxema GKII04eHUs.

KoncTpykmus ¢goropesucropa npeaycmarpubaia JBa BapUaHTa HCIONb30BaHUS: 0e3
BXOJIHOT'O OKHA U C OKHOM, U3TOTOBJIEHHBIM U3 Marepuaila, npo3padyHoro B Yd-auana3oHe CiekTpa.
B kauecTBe TakMX MaTepHalIOB UCIIOIB30BaAIUCH KBapiieBoe crekio (KY wim KW) nnu yBuonesoe
crexio Tuna YBCI.

[IpakTuyecku Bce (poTOpe3UcTOpsl 00JIaganu UHAMBUIYAIbHOM CIEKTpalbHOM
YyBCTBUTEIBHOCTHIO, KOTOpas Haxoauiachk B auanazoHe or 200-235 um go 200-280 HM npu
MaKCHMyM€ CIEKTpaJbHOM XapakTepuctuku 220 — 260 HM. BenuunHa MHTErpanbHOM TOKOBOM
4yBCTBUTENBHOCTH (S)) ADP cocrapisna or 10 no 200 mxA/Br [1,2,3].

C mpakTHuecKOW TOYKHM 3peHHs Haumbojee CIOXKHOU 3anadell oka3alach OLICHKA
($OTOdIEKTPUUYECKUX MapaMeTpoB U3roToBiIeHHBIX ADP. DTa cll0XKHOCTH onpexaesnsyiach
CJIEYIOIIUMHU OCOOCHHOCTSIMH ()OTOPE3UCTOPOB:

1 - «ieBbIM» pabodnM CcrieKTpaabHBIM padounM auanazonom ot 0,15 1o 0,3 MxwMm;

2 — BBICOKMM TE€MHOBBIM COIIPOTHUBICHHEM (.4.3., KoTopoe nocturaer 100 u 6onee MOwm;

3 — BBICOKMM pabounm HanpsbkeHueM Ha nenodke (R +R ), nocrurarommm 500-1000B.



Hanuuue Bblieyka3aHHbIX (PaKTOPOB HE MMO3BOJISUIO BIPSIMYIO UCIIOJIB30BATh BCE METO/IbI
n3Mepennii, npeioxennsie B 'OCT 17772-88. [4]

[Ipu onenke napametpoB ADP ObuM NCTIOIB30BaHBI CIICTYIOIIUE /1B CII0OCO0a, KOTOPHIE, B
OCHOBHOM, OTJIMYAJIUCh CXEMOI U3MEPUTEIBHOIO TPAKTA.

CrpykrypHas cxema [-ro BapuaHTa creHaa Juis u3Mepenus napamerpos AP npuseneHa
Ha puc. 2.
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Puc. 2. Cmpyxmypuas cxema I-20 sapuanma cmenoa 011 usmepenusi napamempos ADP.

Cxema, IpuBe/IcHHAs Ha pUC.2 He TpebyeT 0coObIX MosicHeHUi. OHa COCTOUT U3 UCTOYHHKA
Y®-u3iny4eHuss 1 U3BMEPUTENBHOIO TPAKTA.

B xayecTBe uctounrka Y®-u3nydeHus UCI0Ib30Bajlach CIIEKTpaIbHasl 1yTroBasi JeUTepreBas
namna tuna JJJIC-30, pabotatormas B o6inactu aiiH BosH 186—360 Hm. CrieKTpasibHas XapaKTepUCTUKA
Jamibl npuseaeHa Ha puc. 3. Cxema Bxirouenus aaminsl [1JIC-30 npusenena B [lpunoxxenun 1.
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Puc. 3. Cnexkmpanvnas xapakmepucmuxa namnwi /[/[C-30.



Mogynatop npenHa3Ha4eH JJIsl MOIYJISIIMM MOTOKA M3JIy4YEeHUs, U TMpeACTaBisieT co0oil
JIFOpaJIeBbIH IUCK C Ta3aMHU, Pa3MelIaeMblii MEX/Ty UICTOUHUKOM U3JIy4eHUs U POTOUYBCTBUTEIEHBIM
anemenToM. KonndecTBo a3oB onpeensiercs U3 pacuera HeoOX0AUMON YacTOThl MOAYJISIIMU [TOTOKA
U3ITy4YeHUs.

[Ipu ucnonp30BaHNU B Ka4€CTBE MPUBOJIA AUCKA AIEKTPOJBUTATENS C YACTOTON BpALLCHUS
3000 o6/MuH, mpu KoMH4YeCcTBE Ma3oB 20, 4acToTa MOAYJISIIIMKM TTOTOKA U3Ty4YeHUs Oy/ieT, paBHOU
1000 I'.

®otopesuctop (R,) pasMemancsa B crnenuaibHON ONpaBKe, M3TOTOBIEHHON M3
OPraHUYECKOTO CTEKIIA. B TOM e onmpaBke pasMemaics pe3ucTop Harpysku (R,) u konaencarop
¢unerpa (C,). C ycHIMTENbHBIM TPAKTOM M MCTOYHMKOM IHTAHHUS ONPABKA COEAMHAIACH NPH
TTOMOIIIU ABYX KoakcualbHbIX Kabeneit PK50-3-15 ¢ pazpemamu PC50 Ha koHIIe.

®otopesuctop (R,) BKIHOYAICS MOCIENOBATENBLHO C CONPOTUBIEHHEM Harpysku (R,),
o0Opasys, T.H. eno4ky R+ R, (cm. puc.1B). llenouka nuTanack OT peryimpyemMoro HMITyJbCHOTO
MCTOYHMKA UTaHus ¢ Harpsokenuem 1o 600 B. Hanpsokenune curnana (U,) (v myma U ) cHUMAI0Ch
CO CPEIHEH TOYKHM ILIEMOYKH M YepPe3 pasjienuTebHbli KoHaeHcarop C, W mojaBajioch Ha BXOJ
u3MepuTeNbHOro ycunurens. Hanpsokenue nuranus (U )poTopesucTopa yCTaHaBIMBAIOChH 110
MaKCHMaJIbHOMY OTHOIICHHIO CUTHAJI/IITYM.

B kauectse conporusienus Harpysku (R,,) ucnons3osaics pesucrop tuna MJIT-2, kotopbie
00y1aal0T HAUMEHBIIMM YPOBHEM COOCTBEHHBIX IIyMOB Ipu Hampspkenuun S00B. Pesuctop
MIpeIBApUTENILHO OTOMpAIICS 10 MUHUMAaJIbHOMY YPOBHIO COOCTBEHHBIX LITYMOB.

(I/IS OTCUCCTBCHHBIX THUIIOB BBICOKOOMHBIX BBICOKOBOJIBTHBIX ITOCTOSAHHBIX PE3HUCTOPOB B
kagecTBe (R,)) Moryr paccmarpuBaThCs KOMIO3MUMOHHBIE pe3uctopsl Thma C3-6 n C3-14,
pa-Ootaromue npu HarpsbkeHuu 6osnee 500 B. OnHako, ypoBeHb COOCTBEHHBIX IITYMOB YKa3aHHbIX
THITOB PE3UCTOPOB cocTaBisieT okoio 60 - 100 mxB/I''?). [5].

B xauectBe KOHIEHCaTOpa (PHITBTPA HCIIOJIB30BaH BHICOKOBOJIBTHBIN KOHIeHcaTop Tuma K15-
5.

OrmnpaBka momMeniajach B CTajJbHOM 3KpaH C OTBEPCTHEM, HEOOXOJUMBIM [Jii BBOJAA
ONTUYECKOTO U3TyUYEHUSI.

3acnoHKa, U3rOTOBJICHHAS U3 AJIIOMHHHUS, CIY>KWJa JJIsl MEPEKPBITUS MOAYIUPOBAHHOTO
MOTOKA M3JTy4YEHHs IIPU U3MEPEHHMH HATIPsKEHUs cOOCTBeHHBIX IryMoB (U ) hoTopesucropa.

OnTHueckas cuctema, UCIoJIb30BaNach Npu HeooxoauMocTr. OHa Moryia BKJIIOUaTh B ce0s
HEKOTOPBIC ONTHYECKUE AIEMEHTHI: Thadparmbl, MIEIH, 0CTA0UTENH, GUITBTPHI, JIMH3bI, 00bEKTHBBI
u ap. (KoHcTpykuuss ONTHUYECKHX 3JIEMEHTOB JOJI)KHA MCKIIO4Yaja MomajaHue Ha
(OTOUYBCTBUTENIbHBIN 3J€MEHT OJIMKOB, PACCESIHHOIO CBETa U JPYIMX MOCTOPOHHUX IOTOKOB
W3ITyYCHUS).

W3MepuTenbHbIN TPaKT CTEH/AA COCTOSUT U3 MPEAYCUIUTENS U CEIEKTUBHOTO YCUIIUTEIS.
[IpuHuMnuanpHas cxema MpeayCuInTeNs IpruBeieHa Ha puc. 4.
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Puc. 4. Illpunyunuanvnas cxema npedycunumeris.

[Ipemxycunurens COCTOUT U3 BXOIHOTO (COMIACYIOIIET0) Kackaaa U ycuuTens. BxoqHoi kacka
peanmuzoBan Ha nosneBoM Tpanzucrope KII308 (VT1), Harpy3kol KOTOPOTO CIIY>KUT IOJIEBOM
tpanzuctop KII307 (VT2). Pesuctop R1 B nenu 3atBopa Tpansucropa VI1 mpeaBaputenbHo
oTOMpasICs IO MUHUMAJIBHOMY HAIPSDKEHUIO YPOBHS COOCTBEHHBIX IIYMOB.

Curnai ¢ coracyroluero kackajaa rnocrynaer Ha Bxog ycunutensd DAL, B kauectse DA
HCIIONIb30BaJIaCh MHTETpalbHAst CXeMa HHCTpYMEHTaNbHOTO yeunuress Tuna AMP-04 ¢pupmbr Analog
Devices. Koaddunuent ycunaeHus npeayCcHIUTENs] yCTaHABIMBAJICI MHOTOOOOPOTHBIM
noactpoeunblM pe3uctopoMm R4 (tuma CII5-3), paBubim 50. Ilutanue npenycuiautens
OCYULIECTBIISIIOCH OT CTAaHAAPTHOTO ABYXIIOJISIPHOTO UCTOYHMKA C HanpsbkeHueM + 12...15 B.

[IpenycunuTenb CMOHTHPOBAH Ha MEYAaTHOM IJIaTe, KOTOpas pa3Melanach B HEOOIBIIOM
AJIFOMMHHMEBOM IPSIMOYToJbHOM Kopryce. Ha kopriyce yctaHoBieHsl ABa pazbema tuna CP50.

B kadyecTBe CEEeKTUBHOTO YCHIINTENS OBbLT HCIIONB30BaH OTEYECTBEHHBIN prOop Tumna Y 2-
8. Ognako Haubojee ONTUMAJIBHBIM SIBISCTCS MPUMEHEHUE CEJICKTHUBHBIX BOJIBTMETPOB THIIA
Unipan-237 (uam Unipan-233).

Benanunna notoka usnydenus (@) ompexpensnach nmpu MOMOIIM KaJluOpOBAHHOTO
¢oTonpreMHuKa (CIEIHATBFHOI0 KPeMHUEBOTO (poTomoaa min (OTOyMHOXKHUTEIIS).

TemHoBOe conpoTuBieHue GOTOPe3UcTOpoB (R ) B 3aBUCUMOCTH OT TUIIA aJIMa3a COCTABIISAET
or 107 mo 10° Om. Ilpu m3mepenun napameTpoB (OTOPE3UCTOPA, KaK MPABUIIO, PEalbHOE
conporuBieHue Harpy3ku (R;,) cocrasnser nopaaka 10 — 15 MOM, T.e. u3MepeHHe HAPsKEHUs
CHTHaJIa BBIIIOJIHAETCSA B HECOINIACOBAHHOM pexXHMe, korna R He paBHo Ry,

Hcnonb3oBanue cONpOTUBIECHUS HAarpy3ku OOJbIIET0 HOMHHAJIa 3aTPYAHSETCS €ro
CPaBHUTEJIBHO OOJBIIMMHU pa3MepaMU U 3HAYUTEIbHBIM YPOBHEM COOCTBEHHBIX HIYMOB,
3HAYUTEIHHO MIPEBBIMIAIOIINM YPOBEHb COOCTBEHHBIX IITyMOB ADP.

Jns nannoi naptuu AP ontumanbHBIM OKa3aJl0Ch CONPOTUBIIEHUE HAarpy3ku, paBHoe 30
MOwm.



[Ipu ucnonb30BaHUU TUIIOBOM CXEMbl BKIIIOUEHHS (CM. puc. 1B) HampspKeHHE CMEIEeHUs

(doTope3ucTopa onpeaessioch, Kak
— U 17

Yow =3 S g, *fr? (1)

I'ne — U, — nanpsbxenue nuranusd nenouku (R, +R,)), B

Hamnpsoxenne na nenouke (U,) ycTanasiausanock B npeznenax ot 100 xo 600B. [lns gero
UCIIOJIB30BAJICS UMITYIIBCHBIM HCTOUHUK TuTanust. Hanpsokenus U 1 U | u3MepsUTHCh MPHU MOMOIIH
MYJIBTUMETPOB C BXOAHBIM cornpoTuBieHreM o6onee 20 MOwm, (Harpumep, tuna Fluke 77).

TeMHOBOM TOK OIIPEAEIISIICS BEIPAKEHUEM

U
I, = —1 4
R, + R, @)
DOTOTOK ONIPEAEIISIICS, KaK
U
I,=—5,4 3)
RH
I/IHTCFpaJIBHaH TOKOBas1 ‘IYBCTBI/ITGJILHOCTI) onpenen;macs, KaK
1
S, =—%,A4/Bm 4)
0}

I'ne, S, — ToKOBas 4yBCTBUTENBLHOCTH, A/BT;
I, — dorotok, A;
@ - NOTOK u3NyuyeHus, BT.
IIpu ncronb30BaHMK MOYJIUPOBAHHOTO MOTOKA U3IYYEHHS S, ONpPEIesnach GopMyIIoi:

1

S, = ~L A/Bm ,tne @, - feficTByIOIIEe 3HAYCHHE [TOTOKA U3y YCHHUS, ONpeIeIsieMoe,
1

kak @D, =@ x [ ,rae P - xorpdumment Gpopmer moxymsamun. (Cm. Ipunoxenne 1)

Pacuer unrerpanbHoii (S)) u moporosoii uyscTBUTENBHOCTH (D)) ADP npoussoauics mo
¢dopmynam, nznoxenusiM B TOCT 17772-88 [4].

CrpykrypHas cxema II-ro BapuanTta creHna aias uaMepenus napametpos ADP npusenena
Ha puc. 5. OTa cxema, B OCHOBHOM, HCIOJIb30BaJlach AJA M3MEPEHUs] UHTErpajbHOU
yyBcTBUTENbHOCTU ADP.

Onrnyeckas
napparma  cucremMa 3acioHka
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Hcroynnk usiaydenus
Puc. 5. Cmpyxmypunas cxema Il-eo0 6apuanma cmenoa ons usmeperus napamempos ADP.
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CtpyKkTypHas cxema, IpUBEJACHHAS Ha PUC. S, OTIIMYAETCS OT CXEMbI IPUBEICHHOM Ha PUC.
3 TeM, 4TO B OJIOKE MCTOYHUKA W3JIYyYEHHUS YCTAaHOBJEH JOIOJHHUTENIbHBIA y3€J, Ha3BaHHbBIN
CUHXpOHHU3aTOpoM. Cxema TakKe MMEET MHOW BapUaHT M3MEPUTEIbHOTO TpakTa. B manHom
BapUaHTE CTEHJA UCIOJIb3YyEeTCS HECTAH/IApPTHBIM M3MEPUTENbHBIN YCUIUTENb C CUHXPOHHBIM
neTekTupoBaHueM. [IpuHiunuanbpHas cxema U3MEPUTEIHLHOTO YCHIIUTENS PpUBEeHa Ha puc.6.

Cxema M3MEpPUTEIBHOIO yCUIUTeNs (pUc. 6) COCTOUT U3 TPEeX IJIEKTPOHHBIX Y3JIOB:
MIPeyCHIINTEINS], YCUITUTENS 1 CHHXPOHHOT'O JIETEKTOPA.

[Ipenycunurens BeimonaHeH Ha moyieBoM Tpanzuctope KI1308 (VT1), Harpy3koir KOTOPOTo
ciyxut nojeBoit Tpanzuctop KI1307 (VT2). Curnan ¢ Tpansucropa VT1 moctymaer Ha BXO.
ycunutens DA1. B kauecTBe yCUIUTEN UCTIONB3YETCSl MHTETpalIbHAS CXeMa HHCTPYMEHTAIBHOTO
ycunurens tuna AMP-04 ¢upmber Analog Devices. KoadgdunueHnt ycunenus: npenyCcuinTens
yCTaHABIMBAETCS MHOTOOOOPOTHBIM TOJICTPOCUHBIM pe3uctopoM R4, paBubim 50.

C BbIxoga mukpocxeMbl DA1 curnan noctynaer Ha Bxoa MUKpocxembl DA2, B kauecTBe
KOTOpPOM TakXe MCIoJib3yeTcsa Mukpocxema tuna AMP-04. Ycunennbsiii Mukpocxemamu DAT u
DAZ2 curnan noctymnaet Ha BX0J MUKpOcXeMbl DA 3, BBITOIHSIONIEH pOJIb CHHXPOHHOIO JIETEKTOPA.
B xauectBe DA3 ncnonp3yercs HHTErpajgbHas cxema MuKoBoro jaerekropa tuna PKD-01 ¢upmsr
Analog Devices. Cuaxponu3ainys paboThl JETEKTOPa OCYIIECTBIACTCS CUTHAIOM, TIOCTYTAIOIIUM
OT CHHXpOHM3aTopa Ha 6a3y Tpan3ucropa VT3 u uepe3 ontpon Ul Ha BeIBOA 14 MUKpOCXEMBI
DA3. Muxkpocxembl DA3 u DA4 BBIOIHSAIOT pOJih CTAOUIIN3aTOPOB HAPSDKCHUSI ITUTAHMS.

CkBO3HOU KOO(QPUIIMEHT YCUIICHUS YCTaHABIMBAETCS MHOTOOOOPOTHBIM MOACTPOESYHBIM
pesuctopom R8. CkB03HOM KO (PHUITMEHT YCUIICHHS H3MEPHUTEITLHOTO YCUITUTEIIS YCTAaHABIMBACTCS
10 ATAJIOHHOMY npueMHuKy usnyuenus (U, , = 1 MB), paBabiM 1000.

C BbIXOZa 2 M3MEPUTEIBHOIO YCUJIUTENS CUTHAJ MOCTYMAaeT Ha BXOJ CTaHIAapTHOTO
MUJUTMBOJIETMETPA, B Ka4YECTBE KOTOPOTO MOTYT MCHOJB30BaThes npubopsl tuna B3-38, B3-39,
B3-57 (unu aHanmoruyHseIe).

[IpuHIMnIUanbpHas cxeMa CHHXpOHU3AaTOpa NPUBECHA Ha puUC. 7.
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Puc. 7. llpunyunuanvnas cxema cuHXponusamopa.

Cxema (puc. 7) paboraet cienyronum oopazom. Curnan MK-munoma AJI103 (VD1),
MpepbIBaeMbIi MOIYIITOpOM, TTocTynaeT Ha potoaroa GIK (VD2) u va Bxox mukpocxemsl 1 76JIES
(DD1). C Beixoma mukpocxembl DD1 curnan nmoctymaer Ha 6a3y tpansuctopa KT315 (VTI).
VYcuneHHplld cUTHaN ¢ KoJjuiekTopa Tpan3uctopa VT1, depe3 passem XP1 mocrymaer Ha 6a3y
Tpanzucropa VT3 ycunurens, u yepe3 ontpoH Ul Ha BeiBoA 14 mukpocxemsl DA3.

Mukpocxema DAL BBITIONHSET posib cTaOUIM3aTOPa HAPSDKCHUS TTUTAHUSI.

[Mutanue npegycuanTeNss OCYIECTBISUIOCH OT CTAHAAPTHOTO ABYXIOISPHOTO HCTOUHUKA.
[Tpu Hanpsoxenne mutanus - = 12...15 B, Tok moTpebieHust u“3BMEPUTEIHLHOTO YCHITUTEIS COCTABIISIET,
He Oosiee - 70 MA OT UICTOYHHKA OTPHUIIATEIFHOTO HANPsDKEeHUs, U He 6osee 10 MA OT ucTOYHMKA
MIOJIO’KUTEJIBHOTO HanpsbkeHus. HanpsikeHue nryma yCuiuTess Ipy K.3. Ha BXOJIE COCTAaBIISET, HE
6onee 0,1 MB. 7




KoHCTpyYKITHS M3MEPUTENBLHOTO YCUITUTEIS.

Yeunurenb BHIIOIHEH B BUJIE IByX OCHOBHBIX OJI0KOB: OJI0Ka CHHXPOHU3ATOPa U COOCTBEHHO
MU3MEPUTENILHOTO YCUIIUTEIS.

KoncTpykius 610ka CHHXpOHU3aTOpa MpUBeieHa Ha puc. 8. CHHXpOHU3aTOp pa3MEIleH B
[T-o6pa3HoMm anromuHuEeBOM Kopiryce. C 0IHOM CTOPOHBI KOpIyca pa3meniaetcs uainydarenb (MK-
JIMONT), a C APYTOi POTONMPHUEMHUK CO CXEMOU yCHIIeHUsI U 00paboTku curHazia. /[uck Mmomynsaropa
U3JIy4YeHHs BpalllaeTcs B MPOMEXKYTKE MEXJy u3lydaTesieM U QoTonpueMHUKOM. biok
CUHXPOHHM3AaTOpa COEJUHSETCS C U3MEPUTEIbHBIM YCHIHUTENEM 4-X IPOBOJHBIM Kaleyewm,
CHaOXeHHBIM pazbeMoM Tuma PIIM4.
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Puc. 8. Koncmpyxkyus 6noxa cunxponuzamopa.
Konctpykius 6510ka M3MEpPUTENBLHOTO YCUIIUTENS puBeAeHa Ha puc. 9. biok ycunurens
pas3Meniaics Ha e4yaTHOM IUI1aTe, YCTAaHOBIEHHOM B MPSMOYTOJIbHOM aJlIlOMUHUEBOM Kopiiyce. Ha
TOM K€ IIaTe, B OTJEIbHOM CTAJIbHOM KOPITyCe pa3Mellascs MpeayCUIUTeNb, a TAKKe pa3beM,
HeoOXOAMMBIH JJIs TOJKIIIOUEHUs] CMHXpoHu3aTopa. Ha kopryce npenycuinTens yCTaHaBIMBAINUCh
JIBa BRICOKOYACTOTHBIX pazbeMa Tuma CP50, koTopble NCIOIb30BATNCH TIPH €T0 KamnOpoBke. JlJis
Mepelaur BBIXOJHOTO CHUTHAJIa Ha BHEIIHUE U3MEPHUTEIbHbIE MPUOOPHI MCIOIB30BAIC Kabelb
PK50-3-15 mmunoit no 1,5 merpoB, cHaGxkeHHbii pazbemom CP50. Curnan ¢ ¢oropesucropa
Taroke nepeaasaics mo kademo PK50-3-15. K uctouyHuKy nmutaHust yCUIUTENb MOAKIIOYAeTCS 3-X
MIPOBOJIHBIM KabesieM, CHa0KEHHOM 3 BHIJIKAMU.
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Puc. 9. Koncmpyxkyus 61oka usmepumensbHo2o yCuiumens.

N3mepenne cnekTpanbHOi ayBcTBUTENbHOCTH ADP npoBonunuck obnactu Ommkaero YO-
n3nyuenus (FOCT 8552-86) npu momomu MoHoxpomaTtopa tuna BMP-9. Bxognas menp
MoHoxpomaropa ocsemaiack gamioi JJ1C30. [Torok MOHOXpOMaTHYECKOTO U3JTYYEHUS U3MEPSIICS
3TaJIOHHBIM KPEMHHUEBBIM (DOTOMOIOM, ITPEIBAPUTENIHHO MPOKATUOPOBAHHBIM I10 CIIEKTPaIbHON
yyBCTBUTEIBHOCTH. [ToTOK M3ydyenus Ha ®UD cocramusin nopsiaka 3 — S HBT.



Ipuioxenue 1
OcHOBHBIE MapaMeTPbl U IKCILIYaTAIIMOHHbIE
xapaxkrepuctuku JjJamibl JIJ[C-30

Jlamna cmekTpaabuas ayrosasi aeiitepueBas JJAC 30 mnpencraBusieT coboi
LHWINHAPUYECKYIO KOJIOY ¢ OOKOBBIM OKHOM M3 ONTHYECKOTO KBapIla U MMEET OKTAJIbHBIN I[OKOJIb.
Ucrounukom uznyuenus jamnbsl JJIC30 sBisieTcss AyroBoi paspsiji CMECH JIEUTEpHUsi C HEOHOM,
3aKaueHHBIN B Y3KHI npoMexyTok. OcHoBHBIE apameTpsl amiisl JJJIC-30 npuBenens! B Tab:.
I11. CnexrpanbHas xapakrepuctuka jamnsl J[JIC-30 npusenena Ha puc. 111, BHemHui BUI 1
rabapuTHBIE pa3Mepbl JamIibl - Ha puc. [12, a cxema BkItoueHus Jamsbl - Ha puc. [13.
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Puc.lll. Cnekmpanvnas xapakmepucmuka namnot /JJI1C-30.
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Tabnauna HA3HAYECHHUS BBIBOIOB

Ne BeIBOA Hasnauenme BeIBOIA
OtcyTcTBYET

He moaxroucH
Katoa-akpan

He noaxroucH
Karon

OtcyTcTBYeT

AHOT

He noaxroucH
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CB0OOIHBIC BBIBOIBI 3AIPEINACTCS
HCTIOJIB30BATh B KAYCCTBC OMOPHBIX
TOYCK AT MOHTAKA.
JlamMna ycTaHaBAMBACTCA B CTAHAAPTHYIO OKTAIBHY O
8-MH KOHTAKTHYF) KEPAMHYECKYI0 MAHETBKY
— ) LOKoJIeM BHU3. TpeOyeTcs MPUHYIUTEIbHOE BOASHOE

! gU HTH BO3IYIHOE OXJIAKICHHE.
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Hokome PII5-1, TOCT 7842-71

Puc.I12. Buewnuii 6uo u cabapummsie pasmepul ramnot JJ/[C-30.
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Ta6muma I11. OcaoBuble mapameTpsl Jamiibl JJIC-30.

HaunmeHnoBanue mapamMeTrpa, ¢IMHUIA U3SMECPCHUSA.

3HadyeHHe MapamMeTpa

JlmHa BOJTHBEI M3ITyUIeHUS, HM 186—360
IInomanpk cBeTsmIerocs IsITHA, MM’ 3,75
Cuia cBeTa SHEPreTUUECKasl B CIIEKTPaIbHOM 1,8
muanas3one 215—300 M, He MeHee, MBT/cp
Hamnpspkenne nctounnka nutanus, He MeHee, B 300
Hanpspkenue ropenus ramiel, B 50—100
Toxk nmambl, A 0,3
BrIcoTa cBETOBOrO I1EHTpa, MM 60+2
Bpemst nogorpesa, MUH 1—20
HapaboTka HOBO JTamMIIbI, g 750
JlnmmHa rabaputHas, He 601ee, MM 124
upuna rabapuTHas, He 6osiee, MM 39
Macca, He 6omee, T 50
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P1 — munnmamnepmetp (0-500) MA;
P2 - amnepmerp (0-5) A;

P3 - BoasT™eTp (0-450) B;

P4 - BoasT™eTp (0-10) B;

T1 — tpancopmarop 220B/5B, 5A;
T2 - aBroTpancdopmarop 220B, 8A;
G1 - ucrounuk nmutanus 300B £2%;
G2 - ucrounuk nutanus ~220B +2%:

Puc. 113. Cxema exnrouenus namnot [/[C-30.
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[Ipu ucnonwszoBanuu jammsl JJIC-30 HE0OX0MUMO COONIONATH ONPEIACICHHBIC YCIOBUS
[I0JIOTPEBA, BHIBOJIAILETO JaMITy Ha pabouuii peskuM. [lapameTpsl mogorpesa gamiibl IPUBEACHbI B
Tab. I12.

Ta6muma [12. ITapameTpsr noxorpesa gamisl JIJ1C-30.

Kareropus Pexxum nogorpesa
pexuma Tok nakama, | Tok mammsl (aHoga), | Bpewms mogorpesa,
MoJI0TpeBa A A MWH
A 3,5 - 1
b 3,5 0,3 -
B 2 0,3 20

[Ipu ucnonszoBanuu Jammnbl JJJIC-30 mis u3mepeHus: POTOAIEKTPUUESCKUX TTapaMETPOB
A®DP HeoOxoaumMo noaaepKUBaTh pabounii TOK HCTOYHHUKA U3JIyYEHHUS C TIOTPEIHOCThIO + 2%.

Jlammna JI/1C-30, kak npaBuiio, JOJKHA pa3MeNarhCsl B CIENHAIILHOM KOPITyCe-paguaTope,
OXJIAXKJIa€MOM ITPOTOYHOM BOJIOM.

[Ipumevanwue 1. [1pu padore ¢ Bxmrouénnou nammoi JJ/IC-30 cinemxyeT HameBaTh 3alIUTHBIC
OYKH 15 TPEIOXPAHEHHMSI IV1a3 OT YABTPA(UOIETOBOTO U3TYUCHHS. 3aMPeIaeTcsl BBIHUMATh TOPSIyIO
namity u3 ocBetutens. [Ipu cMeHe 1aMIibl, TOCHIETHIO CIIETyeT OpaTh pyKamMH TOJIBKO 3 I[OKOJIb.
[Tepen BKIIFOUEHHEM PEKOMEHIYETCSI TPOTEPETh OKHO JIaMITbl BaTOW, CMOYEHHOM CIUPTOM, JIS
OYHCTKH MOBEPXHOCTH OKHA OT 3arpsi3HEHUS.
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Hpunoxenue 2

OCHOBHBIE 3J1€MEHThI MOAYJIATOPOB MOTOKA U3JTYYCHUSA
JAuck-monyasitop

DJIEKTPOMEXaHUYECKUH MOIYJISTOp, peaHasHadyeHHubld s 100-% Momynsamuu notoka
M3IIy4YeHUS], TIPEAICTABISIET COO0M MIOpANeBBIM AUCK TOMMMHON 1 — 1,5 MM ¢ ma3amu, KOTOPBIA
MIPUBOJIUTCS B JIBIKEHUE JICKTPOMOTOPOM C OTPEICTICHHON CKOPOCTHIO BpAIICHHUS.

MonynsaTop pa3MemaeTcs MeXIy UCTOYHHKOM H3JTy4eHUs] U (DOTOUYBCTBUTEIBHBIM
anemeHToM. KonmaecTBo ma3oB (N) onpeensieTcs: U3 pacuera HeoO0X0IUMON 9acTOThI MOMYJISIIHH

(F,,0p) TOTOKA M3JTyYEHUS 110 CIIEAYIONIEH popmyrie:

F
N = nMOD (1)
Y60
I'me n — uncno 060pOTOB Baja AMEKTPOABUTATENS, 00/MUH;

F,,op — 9actora Monyssiiuu, [,

[Ipyu ncnonb30BaHUM AEKTPOMEXAHHUUECKOTO MOIYIISITOPA C BPAIIAOIIUMUCS AUCKAMU U
100%-Hoi1 r1yOHHON MOZY/SILHMH 4aCTOTa MOZYIISILINH ITOTOKA H3IydeHus £ | 00BI1HO BBIOMpacTCs
u3 pana: 800, 1000 mom 1200 'y ¢ TOYHOCTBIO MOAJIEPKAHKUS 4acTOThl B npenenax + 20 ['m.
KoncTpykiuto moaynstopa BBIOUpaOT TaKUM 00pa3oM, 4ToOkI (hopMa MOIYJISAIIUN TPHOIKAIIACh
K curyconnanbHoi ($=0,353). PesynbraTel pacuera KOJIMYECTBA A30B AUCKA P HCIIOJIB30BAHUH
3JIEKTPOJIBUTATENs ¢ YacToToM Bpamenus Baita 3000 06/muH npuseaeHs! B Tadm. [13.

Tabmuna [13. KomudecTBo 1ma3oB AucKa-MOAYISITOPa IPH UCIIOJIb30BAHUH B KAYECTBE
MPUBOJA IUCKA IEKTpoABUTaTENS ¢ YacToTol BpameHus 3000 06/muH.

Yacrora BpaiieHus Bajia YacroTa KonnuectBo mma3os
ANEKTPOABUraTENsI, 00/MHUH MoayJisiuuu, 'y UCKa
3000 800 16
3000 1000 20
3000 1200 24

IIpy npuMeHEeHUH 3IEKTPOMEXAaHUUYECKUX MOIYJIATOPOB € BPAIIAOIUMUCS JUCKAMH U
CEJIEKTUBHBIX YCUIUTEINEH, HACTPOSHHBIX B PE30HAHC C YaCTOTOM MOYIISILUH, KO3 GULUEHT POpMbI
Monyisiiuu 3 onpenesnsiercs B cooTBeTcTBUM ¢ prc. 14 u tadm. 114.[4]

Puc. I14. K pacuemy kooppuyuenma gpopmol mooynsyuu B.
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Ta6muma [14. Pesysnbrarsl pacyera kodddumnenta Gopmsi 3.

OtHomienue ¢/¢, Koapuuument Gopmbl MOLYIALUH, B
[Ipu kpyrnoit [Ipu npsimoyroapHOK
nuadparme UCToUuHHMKa | AuadparmMe HCTOYHUKA
U3ITy4eHus U3ITyYeHUs
0,00° 0,450 0,450
0,05 0,449 0,448
0,08 0,446 0,445
0,10 0,444 0,442
0,15 0,438 0,433
0,20 0,428 0,421
0,25 0,416 0,405
0,30 0,402 0,386
0,35 0,385 0,365
0,40 0,367 0,341
0,45 0,347 0,314
0,50 0,325 0,286

DJIeKTPOABUraTe b MPUBOAA IMCKA-MOAYJIATOpPA

[Ipu pazpaboTKe KOHCTPYKIIUUA MOIYISTOPOB MOTOKA U3TYyUCHUS BaXKHOE 3HAYCHUE UMEET
BBIOOD 2iekTpomnpuBoaa. Haumbomnpiiee pacrnpocTpaHeHHE NMPU peaanu3aluid KOHCTPYKIIUH
MOYJISITOPOB JIJIs U3MEPUTEIHHOTO 000PY/AOBaHUs, UCIIOIB3YEMOTIO TIPH OILICHKE MapamMeTpoB
(hOTORNIEKTPUUECKUX TPUEMHHUKOB U3TyUEHUS TIOTYYMIN OTHO(a3HbIE CHHXPOHHBIE THCTEPE3UCHBIC
3JeKTpoaBUraresu tumnos [-31.

['aGapuTHBIC, YCTAaHOBOYHBIE U MPUCOCAUHUTEIBHBIC pa3MEPhl AJIEKTPOJABUTATEIS
npuBeneHsl Ha puc. [15. OcHOBHBIE MapaMeTPhl M IKCIIyaTaIlMOHHBIE XapPaKTEPUCTUKH
anekrponsurareiisd I'31 npusenensl B Tabi. 115, a cxema BximroueHus Ha puc. 116.
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Puc. I15. I'abapummuvie, ycmanogoutvle u NpUCOeOUHUMeNbHble PaZMepbl CUHXPOHHBLX
aucmepe3ucHulx anexkmpoosucamenett munog I-31, I'-31A., ucnoanenus [
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Tabnuna I15. OcHOBHBIE TapaMeTpbl TUCTEPE3UCHOTO0 eKkTpoasurarens tuna ['3 VXJI4.

Ne HanmenoBanue napamerpa, eAuHULA 3HaueHue
/1 U3MEPECHHS rapamMerpa
1 Yucno a3 nuraromeit cetu 1
2 HomunanpHast MOIIHOCTH Ha Baly, BT 4
3 Homunansaasg wactora cetu, I'mg 50
4 HomuHaneHOE HanpsbkeHue, B 220
5 HomunanbsHas yactora BpanieHus, MHUH 3000
6 HomuHnanpHbIM Bpamaromuid MOMEHT, CH-M 1,275
7 KII, % 18,5
8 COSP 0,8
9 ITorpebnsiemast MomHOCTh, BT, HE Ooee:
IPY HOMUHAJILHOM MOMEHTE 25
B PEKHUME XOJOCTOTO X0/1a 22
10 IToTpebnsiemblit TOK, A, HE Ooee:
IIPY HOMUHAJIbHOM MOMEHTE 0,15
IIPY 3aTOPMOKEHHOM POTOpE 0,17
Ha XOJIOCTOM X011y 0,15
11 EmMkocTbs KoHzieHCaTopa, MKD 1,5
12 HanpspkeHne Ha KoHeHcaTope, B 300
13 Macca, kr 0,75
Ct Ct
~220B ~220B
Cl1 15 MKk
c3 c2 €3 i
) 0) C1 1,5

Puc. I116. Cxemvl 6xniouenuss u 0603HaueHue 8bIXOOHbIX KOHYO8 0OOHOPAZHBIX

CUHXPOHHBIX 2ucmepesucHulx snekmpoogueamenei munos 1-31, I'-31A: a - npasoe
gpawenue; 6 - 1eoe 8paujerue

[IpenenbHble OTKIOHEHUS HANPSKEHUS U YaCTOTHI TUTaHUs IPY HOMUHAJIBHOM BpalaroIeM
MOMEHTE COCTAaBJISIOT COOTBETCTBEHHO +10 u +£2%, a eMKOCTH KOHAEHCATopa A OfHO(A3HBIX
nsurareneit - £5%. Ilpu 3TOM KpaTHOCTM MOMEHTOB NpU NUTaHUM ABuUrarenei ot cetu 50 I'n

PaBHBIL:

Ha4yaJIbHOTO MYCKOBOTO - 1,0;
BXOJIa B CHHXPOHU3M - 1,2;
MaKCHUMaJbHOTO - 1,3.

BpeMﬂ BXOXKJACHUA B CMHXPOHU3M Ha XOJOCTOM XOAY HPH HOPMAJIbHBIX KIIMMATHUYCCKHUX

yCIIOBUSIX 2 C.
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