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1. OCHOBHBLIE CBEJJEHWA Ob U3/IEJIMA

['enepatop moucka I'TI-500 mommuocTteio S00BT mpennaznaueH anst GopMHUpOBaHMS
MOIITHOTO TOKOBOTO CHTHayia B AuamnazoHe 4actoT oT 100 go 3000 I'm HeoOxoauMoOro mpu
ONpeeICHUN MECT TOBPEKICHUS U30JISILIUK MTOA3EMHBIX TpyOonpoBoaoB. [luranue renepa-
TOpa BO3MOKHO KakK OT Ce€TU nepeMeHHoro Toka 220 B, Tak U OT MCTOYHHUKOB MOCTOSTHHOTO
HanpspkeHus (12 wim 24 B). ['enepatop MoXeT ObITh UCIOJIB30BaH C JIFOOBIMU MPUEMHHKA-
MU TpaccoMCKaTesel MoA3eMHbIX KOMMYHUKAIINM, UMeromuMu padoure 4actotsl oT 100 10
10000 I'y 6irarogapst BO3MOXKHOCTH BbIOOpAa MU TOYHOM yCTaHOBKHM YacCTOThI reHepanuu. | e-
HEPATOp MO3BOJISIET BEIOUPATh YACTOTY MOAYJISIUMU UM OTKJIIOYATh MOJIYJISILIUIO (JJIs 10K HU-
ra MECT He3HAUYUTEILHOTO TOBPEKAEHUS 30 s1in). OCOOEHHOCTHIO TEHEPATOpa SBIISIOTCS
€ro BBICOKHE yJIeIbHbIE XapakTepucTuku, 6ompinoi KI1/1 u yHuBEpCcalibHOCTD.

2. OCHOBHBIE TEXHUYECKUE TAHHBIE

1. ITutanue reneparopa:

- CETh IIEPEMEHHOI0 TOKa HAPSHKEHUEM 220+20 B
- JacTOTa CETU 50+60 I'1;
- ICTOYHUK ITOCTOSTHHOTO TOKA C YPOBHEM MYJIbCALIMI HA BBIXOJIE

IIPU MaKCUMAaJIbHOM MOIITHOCTH He 6oiiee 10%.c HanpspkeHueM or 12 no 30 B
2. JleiicTByIOIlIEE 3HAYEHNE BBIXOAHOTO HAIIPSIKEHUS T€HEpaTopa

npu nutanuu ot cetu 220 B Ha Harpy3ke 10 OM cocTaBisieT HE MEHee 25 B.

3. [lelicTByroniee 3Ha4€HUE BBIXOIHOTO TOKA T€HEPATOpA Ha
gactoTax oT 1000 mpu nuTaHUM OT CETH MEPEMEHHOTO TOKA HA OMHYECKON
Harpy3ke He 6osiee 1 OM cocTaBIIsSIET HE MEHEe 25 A.

4. YpoBeHb MaKCUMAJIBHOTO TOKA B Harpy3Ke YCTaHABIMUBACTCS
BpyuHyto oT 0 10 100% c¢ marom mepectporiku 10%.

5. YacToTa nepBOil TApMOHHUKHN BBIXOJTHOTO TOKA F€HEPATOpa
ycranaBnuBaercs ot 100 I'm go 10 xI'q ¢ marom 10 I'm.

6. I'eneparop paboTaer B pekuMe HENPEpbIBHOM reHepauuu (U1l MOTy4eHHUs] MaKCH-
MaJbHOM MOIIHOCTH) WM B PEXKHUME C MOAYJIALMEN CUTHAjIa OCHOBHOM 4acTOThI UMITYJIbCa-
MU MOJYJIHpYIOIIei yacToThl ¢ nepuogom ot 0.5 no 2.0 c. Illar nepectpoiiku nepuoja Mo-
nyssiuuu coctapisier 0.1 c.

7. T'eneparop No3BOJISET JIUTEIBHO pabOTaTh HA OMHUYECKYIO Harpy3Ky CONpOTHBIIE-
HUEM OT HyJA (KOPOTKOE€ 3aMblKaHHE) 10 OeCKOHEYHOCTH (XosocToil xon). CormacoBaHue
BBIX0/Ia TEHEPATOPA C CONMPOTUBIEHUEM HArPYy3KH OCYIIECTBISETCS aBTOMATUYECKHU.

8. I'eHepaTop MMeeT cxeMy 3allUThl OT MEperpeBa U aBTOMAaTHYECKH BO30OHOBIISET
TeHEPALMIO TIOCIIE OXJIAXKICHHUS.

9. O6mmit KIIJI renepaTopa mpy HOMHUHAJIBHOW BBIXOJHON MOITHOCTH NMPU MUTAHUU

ot cetu 220 B.cocTaBnsier HE MeHee 80%
10. I'abapuTHbIE pa3zMephl KOpIlyca TeHepaTopa, MM, (He OoJee). 80x220x300.
11. Macca renepatopa (ue 6omee). 3 Kkr

12. I'enepaTop coxpansieT pabOTOCIIOCOOHOCTh MPH TEMIEPATYPE OKPYKAIOIIEro BO3-
nyxa ot munyc 20 °C so mmoc 40 °C 1 oTHOCHTENBHOM BiaxkHOCTH 90% mpr 20 °C.



3. COCTAB U3JAEJINA

HauMeHoBaHMe KoJsmyecTBo
I"'enepaTtop nouckonsriit I'TI-500 1
KoHTakT ¢ Maruurom 1
HITeIps 3a3eMiieHUS pa300pPHBIil 1
y
ITpoBoj moakroueHus Harpy3ku (3, cedenue 1.5 Mmm") 2
Pamka syiekTpoMarHuTHas u3ydaromnas™ 1
ITpoBo MOAKIIOUEHUS PAMKHU JIEKTPOMAarHuTHOU (qBOMHOM, 1.5M)* 1
[TpoBox moOnKIIFOUECHHSI TEHEPATOpa K UCTOYHUKY IMOCTOSHHOTO TOKA 1
N 2
(mBotiHOM, 1.5M, ceuenue 1.5 MMm")
ITIpoBox nmonkmoueHust reaeparopa k cetu 220B 501" 1
[lacriopT, TEXHUYECKOE OMMCAHKUE U UHCTPYKIIMS MO IKCIUTyaTalluu 1
OyTasip 11 TPAHCTIOPTUPOBKHU U XPAHEHUS 1
*-[10CTaBIAETCS 110 AOIIOJIHUTCIIBHOMY 3aKa3y
[ |
; MEPMOL - YACTOTA
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Puc.1. JIunieBas nmanens reHeparopa.

1.
2.

o s

Pa3bem BKITIOUEHUS MUTAHUS IOCTOSTHHOTO WJIM MEPEMEHHOTO TOKa.

CeteBoil nepeKIIo4aTesb UCTOYHUKA MUTAHUS TTOCTOSSHHOTO TOKA WJIM aKKyMYyJIs-
TOpA.

KHOIKM yMEHBIIEHUS M YBEIWYEHUS MOPOra OrpaHUYEHHs] MaKCHMAJIBHOIO TOKa
Ha BBIXO/IE.

CUMBOJIBHBIA UHAUKATOP pabOTHI FeHEpaTopa.

KHOIKM yMEHBIIEHUS U YBEIUYEHHS 3HAYECHHSI OTAEIbHBIX TapAMETPOB T'€HEPATO-
pa IpH UX YCTaHOBKE.

Knomnka nepemenienuss Kypcopa (MUTAIOLIETO yKa3aTesash CUMBOJIOB) MPU U3MEHe-
HUU YCTaHOBOK IreHepaTopa.

KiieMMbl oAKIIOYEHHS] HATPy3KHU reHepaTopa.



NEPUOM - YACTOTA Puc.2. CUMBOJIBHBIH
MHIIHKATOP.
e [125 0.5c 1110 |ru ’

nor.,% | SOIIIIIIL............... 10 A

1 - CUMBOJIbHBIN KUJKOKPUCTATUIMYECKUN UHIUKATOP; 2 - HANPSXKEHUE TUTAHUS
(meMCTBUTENBHOE 3HAUCHNE OTOOPaKACTCSI TOIBKO MPH MUTAHUH T€HEPATOpa OT UCTOYHUKA
MIOCTOSTHHOTO TOKAa, MPU MUTAaHUU OT CETH NMEPEMEHHOT0 TOKa BCErJia 0TOOpa)KaeTcsi CAUMBOJI
«220»); 3 - mepuoa MOYJISIIIUU BBIXOAHOTO ToKa (eciu «0,0c», To MOAYJISALMS OTKIIOUCHA);
4 - yacToTa TOKa Ha BBIXOJIE T€HEPATOpa; S5 - MOPOT OrpaHUYCHUS MAaKCUMaIbHOTO BBIXOIHO-
ro Toka (perymupyercs crynersmu 1mo 10% ot 0 1o 99%); 6 - cuMBoJIbHAS TMHEHHAS [IKaIa
MTHOBEHHOT'O 3HAYEHHUSI BBIXOJHOTO TOKa (ABEHAAATh JCJICHUM, 1I€HA KaXI0TO JCICHUS
2A); 7 - undpoBoe 3HaUCHHUE BEIUIMHBI BBIXOIHOTO TOKA B €AMHUIIAX AMIiep (AyOaupyer u
YTOUHSICT TTOKa3aHUs JTUHCHHOM IIKaJIbI).

4. YCTPOUCTBO U PABOTA.

Jiist popMupoBaHUS IEPEMEHHOTO BBIXOJHOTO HAIPSKEHUS U TOKA B TEHEPATOPE UC-
MOJIB3YETCs IBAa UMITYJILCHBIX BHICOKOYACTOTHBIX CTA0MIN3aTOpa MOCTOSITHHOTO TOKA pa3HOM
nosisipHocTH. Cxema yrpaBJieHuUs BKIIOYAET 3TH CTAOMIIU3aTOPHI MOMIEPEMEHHO U POpMUPY-
€T NIEPEMEHHBIN BBIXOJHON CUTHAJI HY’KHOU 4aCTOTHI.

[Tpu paGoTe renepaTopa OT CETU MEPEMEHHOTO TOKA JIJIsi MUTAHUS BBIXOJIHBIX CTa0u-
JU3aTOPOB UCTIOJIH30BaH UMITYJILCHBIN MPeoOpa3oBaTelib MEPEMEHHOTO HANIPSDKEHUSI B IBYX-
MOJISIPHOE MIOCTOSIHHOE HAMPsHKEHUE.

[Ipu nuTanum reHeparopa OT UCTOUHHUKA MTOCTOSTHHOTO HANIPSIAKEHUS UJIU aKKyMYJIsi-
TOpa OJIMH U3 BBIXOJHBIX CTAOUIN3ATOPOB pabOTAET HEMOCPEACTBEHHO OT UCTOUYHMKA MUTA-
HUA. BTopoii BBIXOIHOHM CTaOUIM3aTOp MUTAETCS OT OTAEIBLHOTO IpeoOpa3zoBaTesl NOCTOSH-
HOT'O HAMPSDKEHUS B MOCTOSIHHOE HAMPSHKEHUE 00paTHOU MOJISPHOCTH.

Cxema reneparopa npeaHa3HadeHa JJisi paboThl TOJBKO OT OJIHOTO UCTOYHHMKA MMUTAa-
HUsl (WK CEeTh MepeMeHHOoTo Toka 220 B, win akkymynarop).

AMIITUTY1a TIEPBOM TapMOHUKU BBIXOJHOTO TOKA PETYIHPYETCS CXEMOW 0OpaTHOM
CBSI3U IO TOKY Ha ypoBHE oJiHOro u3 gecsatu noporoB ot 0 go 100 % ot mMakcuManbHOTO
3Ha4YeHus 25 A, 4TO MO3BOJIAET 3aJaTh UMIYJIbCHYI0 MOIIHOCTh B Harpy3ke reHeparopa oT
HYJIA 10 MakCUMyMa. MTHOBEHHOE 3HAaU€HHE TOKa B HArpy3Ke OTOOpPaKaeTCs TUCKPETHO C
maromM 2 A Ha JIMHEMHOM IIIKaJie CUMBOJIBHOTO UHAMKATOpa reHepaTopa.

YacToTa nmepBoi rapMOHUKH BBIXOJHOI'O MMITYJIbCHOTO CHUTHAaja TE€HEpaTopa MOKET
ycTraHaBauBaThCsl mpou3BoJibHO OoT 100 't 1o 9990 I'u ¢ marom B 10 I'i. MakcumanbHy0
MOIIIHOCTb FeHepaTop obecneuynBaeT Ha yactoTax 10 3000 I'm.

Jlns mydined pa3IMuMMOCTH CUTHAjla TeHepartopa Ha (PoHe MmoMex MpeaycMOTpeHa
BO3MOXHOCTh MOAYJISIIMM OCHOBHOTO TOHA T'€HEpaTopa UMIMYJbCaMU HU3KOW 4acTOThI. [le-
PUOJ MOAYJIALIMU YCTaHABIMBAETCS AUCKpeTHO ¢ marom 0.1 ¢ B quanazone ot 0.5¢ g0 2.0 c.



[Ipu ycranoBke nepuoja mMoayisiuuu Ha 3HaueHHe «0.0» (IO CUMBOJIBHOMY HHIHKATOPY)
MOJYJISIIHS OTKJIIOYAETCS U reHepaTop paboTaeT HeMpephIBHO.

Cxema reHepaTopa OCYILECTBISICT HEMPEPBIBHBIM KOHTPOJIb TEMIIEpaTypbl BHYTpPHU
kopmyca. IIpu meperpeBe reHepaTopa Harpy3ka aBTOMAaTHYECKM OTKJIFOYAETCsl 10 MOMEHTa
BO3BpAIICHUS TEMIIEPATYpPhI Ha 0€30MacCHBIN YPOBEHb.

KoHcTpykTHBHO reHepaTop coOpaH B IJIACTMACCOBOM IPSMOYTOJIBHOM Kopiryce. Bee
OpraHsbl yIpaBJICHHS U HHIUKAI[MU PACIIONO0KEHbI Ha TMLEBOM naHenu npuodopa (puc.l).

Pexum paboThl U COCTOSIHME BCEX YCTAHOBOK KOHTPOJIMPYETCS C MOMOIIBIO CUMBOJIb-
HOTO MHAMKaTopa (puc.2). OH sABIsIETCS OMHOBPEMEHHO CBETOBBIM HHIWKATOPOM BKJIIOYEH-
HOT'O COCTOSIHUS TeHEpaTopa U B TEMHOTE UMEET (DOHOBYIO IMOJACBETKY CUMBOJIOB.

JInist oxJaKJIeHHs! SJIEMEHTOB TeHepaTopa MpelycMOTpeHa MPUHYIUTENIbHAS BEHTUIIS-
[[1s1 BHYTPEHHETO MIPOCTPAHCTBA Kopiyca. OxJlaXAaomuid BO3AyX IOCTYNAeT Yepe3 BEHTH-
JSIIMOHHBIE OTBEPCTHUS KOPITyCca U yIAISIETCs Yepe3 BeHTWIALMOHHBIE KaHaJIbl Ha paraTope
3aJlHeN CTEHKH reHepaTopa.

5. MEPLI BE3OITACHOCTH U ITOAI'OTOBKA K PABOTE.

5.1. Yka3anue mep 0€30MacHOCTH.

JIns muTaHusa reHeparopa ucnoJibdyercs Hanpsbkenne 220 B, mostomy 3ampeniaercs
BK/IIOYECHHUS TeHepaTopa NPH CHATHIX JH00 MOBPEKACHHBIX JeTAJsAX 3ALIUTHOIO U30-
JALMOHHOI0 KOpIIyca.

Ha BBIXOJHBIX KJI€MMax reHeparopa oOpa3yercs nepeMeHHOe Hampsbkenue 25 B, mo-
ATOMY 3allpelaercss padboTaTh ¢ IPUOOPOM B MOMEILEHUSAX C YCIOBUSIMH 0CO0O0 OMAaCHBIMU C
TOYKH 3PEHHUS BO3MOXKHOCTH MOPaXKeHUsI TOKOM. C LIEJIbI0 YMEHBILIEHHSI OIIACHOCTH MTOPaAXKe-
HUS TOKA BCe MOAKJIIOYEHHS HATPY3KH CJIeAyeT MPOU3BOIAUTH TOJBKO B BbIKJIIOYEHHOM
COCTOSIHUM IreHepaTopa.

Ilepen nmoak/IlO4eHHEM IeHEPATOPA K JIEKTPUYECKUM KadeJaM He00X01MMO y/10-
CTOBEPHUTCH B TOM, YTO OHH 00eCTOYEHbI M NPHUHATHI MepPbl, HCKJIKYAKIIHNE UX CIYy-
yaiiHoe BKJIO4YeHMe (cornacHo nmyHkTaMm «lIpaBuia TexHuueckoil 0€30macHOCTH MPH IKC-
MJTyaTalyuy 3JIEKTPOYCTAaHOBOK MOTPEOUTENECH ).

5.2. IloaroToBka Kk padore.

Ilepen coenquHeHneM TeHEPATOPa ¢ UICTOYHUKOM NUTAHUS CIEAYET BHAYAJIE IEPEBECTH
nepexmtoyarens nutanus « BKJDy B HrkHee nonoxxeHue. J[y1g nmutaHus reHepaTopa OT CETH
IIEPEMEHHOTI0 TOKa 4epe3 pazbeM «llntanue» momkirodaeTcss npoBoJ ¢ BWIKOW. [[ns BKitO-
YeHus TeHeparopa BkiIouaercs nepexmovarens «BKJI». Cpasy nociie BKIIIOUEHUSI TeHepa-
TOp MEPEXOIUT B PEKUM PabOThI, U3 KOTOPOTO €ro BHIKIIOUMUIIHN (3alIOMUHAETCS OPOT TOKa
CTaOWIN3auH, IEPUO] MO, YACTOTA TeHEePaLlUN).

JUIst nuTaHus reHeparopa OT UCTOYHMKA OCTOSIHHOIO TOKa 4yepe3 pazbeM «llntanue»
MOJIKJIIOYAIOT MPOBOJIA € 3aKUMaMH ¢ 0003HaYeHHOM MOJSPHOCTHIO (TUtoc U MuHyc). Ilpo-
BO/Ia MOJKJIIOYEHHSI paCCUUTAHbBI HA CPETHUN TOK MOTpeOsIeHUsl reHeparopa (B 3aBUCUMOCTH
OT peX1Ma UCIOJIb30BaHUs TEHEPATOPA) U UMEIOT COOTBETCTBYIOLIEE CEUEHHUE.

[Ipy nuTaHMK OT UCTOYHHMKA MOCTOSHHOTO TOKA aMIUIATYZAA MEPEMEHHOTO BBIXOAHOTO
HaIpsKEHUST TEHEpATOpa MPUMEPHO COBIIAJAET C YPOBHEM MMHUTAKOLIErO HanpspkeHus. [lo-
ATOMY MPEANOYTUTENHHO UCIIONIb30BATh ISl pa0OThl aKKyMYJIITOP WJIM BBIIPSMUTENb Ha 24
B. Ilpu nutanun ot akkymynsTopa 12 B HEBO3MOKHO MOJIY4YHUTHh Ha BBIXOJIE E€HEpaToOpa
MaKCHMaJbHYI0 MOIIHOCTb. Tak Kak B peXUMeE IOUCKa He Bcernaa Tpedyercs OOJbIION BbI-



XOJHOU TOK, TEHEPaTOp MOXKET paboTaTh M OT OTHOCUTEIHFHO MAaJOMOIIHBIX HCTOYHUKOB ITH-
TaHUSI.

Jlns mpoBepku pabOTOCIOCOOHOCTU TeHeparopa Mepes MOJAKIIOYEHHUEM Harpy3Ku
MOKHO TIPOCTO 3aKOPOTHUTH KIIEMMbI « BBIX0/1» MPOBOHUKOM TOAXOISAIIETO CEUCHUS U yoe-
JTUTKCS TI0 MHAUKATOPY B HAIMYWHU BBIXOJHOTO TOKa. B 3TOM ke peknMe MOKHO MpeBapu-
TEJTHLHO HACTPOUTH PEXKUM MOIYJISAIMHU, YaCTOTY TEHEPATOpa W YPOBEHb CTAOMIM3AIIUN BhI-
XOJTHOTO TOKa.

JI71s MOACTPOMKHM YacTOTHI T€HEpaTopa Mo PE30HAHCHYIO YACTOTY UMEIOLIETOCs Mpu-
E€MHHKAa MOXXHO HCTIOJh30BaTh MAarHUTHOE TIOJIE TOKA TEHEpaTopa B MPOBOJIHUKE, MOIKITIO-
YEHHOM K BBIXOJIy T€HEpaTopa B peKUME KOPOTKOTO 3aMbIKkaHus. HacTpoiika 3akirouaercs B
noa00pe 9acTOTHl TeHepaTopa, MPH KOTOPOW MPUEMHHK WMEET MaKCHUMAaJbHYI YYyBCTBH-
TEIHHOCTb.

6. IIOPAJOK PABOTEIL.

[lepen BKIIOYEHHWEM TeHEpaTOpa CETEBHIM TMepekiouaTesieM 2 Ha puc.l reneparop
JOJIKEH OBITh MOAKIIOYEH Yepe3 pa3beM IIHYPOM C BUIIKOM K ceTu nepemeHHoro Toka 220 B
WM, ABYMS MPOBOJAMHU C 3aXUMaMH, K akkymynstopy 24 wm 12 B. Ilocime BkimtoueHus
TymOJiepa NMUTaHUs Ha CUMBOJIBHOM HMHJIMKATOpE TeHepaTropa MosABIsieTcss UHpopMaus u
reHEepaTop NEPEXOJUT B TOT PEKUM pabOThI, U3 KOTOPOro OH ObuT BeIKIOYEH. [lepen coequ-
HEHUEM KJeMM «BbIXom» renepaTopa ¢ Harpy3Koil ciielyeT BbIOpaTh HYyKHBIM pexuM pado-
TBI.

Knonkamu 3 «Ilopor Toka» MOXHO HETIOCPEICTBEHHO BbIOpaTh MaKCUMaJIbHBIA YPO-
BEHb BBIXOJHOI'O TOKAa T'€HEpaTopa B MPOLIEHTAaX OT MaKCHMajbHOro 3HaueHus (25 A). s
YMEHBILIEHUSI MAKCUMAaJIbHOTO BBIXOJHOTO TOKAa MCIOJIB3YETCs JieBasi KHOMKa (CO CTPENIKOU
BHM3), a IJIs1 YBEJIMYCHHS — TpaBasi KHOMKa (CO cTpenkoi BBepx). Kaxnoe HaxkaThe KHOTIKU
TeHEPATOP MOATBEPKIAeT KOPOTKUM 3BYKOBBIM CUTHAJIOM. M3MEHEHMs 3aJaHHOIO MaKCH-
MaJbHOIO TOpOra TOKa OTOOpakaroTcs LU(ppaMH B JIEBOM HWXKHEM YINy WHIUKaTOpa
(puc. 2). HaunHath MOAKIIOYEHUE HEU3BECTHON HArpy3KU PEKOMEHYETCS] ¢ MUHUMAIbHOTO
ypoBHs Toka (10 - 20%).

Tpu xHonkH (5, 6 HA puC. 1) coykat s YCTAHOBKH BCEX OCTAJIbHBIX MapaMeTpOB re-
HEpaTopa, TOCTYyN K KOTOPBIM OCYLIECTBIIIETCS pexe. Bce peryampoBKU HAUMHAKOTCS C Ha-
KaTUsl KHONIKU (6) yHpaBJIeHHs] KypCOpPOM MHAMKATOpa (MUTAIOUIEr0 MHANKATOPA, KOTOPHIN
BBIJIEJISIET OJIMH U3 cUMBOJIOB). [locie nmepBoro HaxaTusi Ha KHOIIKY 6 Kypcop yCTaHaBJIMBa-
eTCsl Ha MJyIaIed mudpe 3HaYeHUs EPHoia MOIYJISIUKA BhIXOAHOTO ToKa (3 puc. 2). Ecin,
Ipu BbLACNEHHOW Iudpe nepuoia, HaXUMaTh KHONKUA (5), TO MOXHO MOCIEI0BATEIbHO
YMEHBIIATh WIM YBEJIMYMBATh NEPUO MOAyJsiuu. [Ipu ycTaHOBKE meproaa MOIYJISILIUU B
3HaueHue «0,0» MOayNALMs OTKIIOYAETCA, U TeHEepaTop paboTaeT HEeMpePhIBHO.

[Ipu monbITKE YCTAaHOBUTH 3HAYEHHS JIFOOOTO MapameTpa 3a MpejeiaMu yCTaHOBJIEH-
HOTO JIMala30Ha, FeHEPATOp MOAAET JJIMHHBIA 3ByKOBOM CHTHAJ MOCJE Ka)XJI0r0 HEBEPHOTO
Ha)KaTUsl KHOIIKH.

BTopoe HaxxaTue KHONIKM ynpaBJI€HHs] KypCOPOM CIBHUIAaeT Kypcop BIIPABO U BBIIEIIS-
eT mudpy, OTOOPAKAIOIIYI0 E€IUWHULBI ThicAY ['epll 4acTOThl TreHepaTopa Ha BBIXOJE
(6 puc.2). Knonkamu 5 (Tipy BBIICIICHHOM CHMBOJIC €MHUI] THICSY) MOKHO BBIOPATH XKelae-
MO€ 3HAYEHUE WU OCTABUTH IPEIKHEE.



TpeThe HaxkaTHe KHONKM 6 puc.] nepeMenaer Kypcop MHIUKATOpa AAJIbIlIe BOPaBO Ha
cotHu ['epu. B pexume BolenieHus: COTEH [ 'epll MX 3HAYEHUE MOYKHO M3MEHUTh KHOIKaMU
YBEIMYEHMS U yMeHblIeHus (5 puc.l).

YerBepToe Ha)xaTHE KHONKU Kypcopa 6 puc.l mepeMemaer Kypcop HMHAMKAaTOpa Ha
necatku ['epu. JlecsaTku repi TakKe TOCTYIHBI Uil U3MEHEHUsI. MUHUMaIIbHAsl 4acTOTa Ha-
cTpoiiku re"eparopa cocrasisger 100I'm, a makcumansHas 99901'n. 1Ipu momeiTke ycraHo-
BUTh MEHBIIEE 3HAYEHHUE YACTOTHI, TEHEPATOP MOAACT NMPEAYNPEAUTENBHBIN JIUHHBIN 3BY-
KOBOM CHUTHAJI. JlanpHenee Ha)KaTUE KHOMKH YIIPABJIEHUSI KypCOPOM BEPHET yKAa3aTelb
Kypcopa B IIEPBYIO IO3ULHIO U TaK MO Kpyry. Uepes IecsiaTh CEKyHJ, MOCIE MOCIEIHETO Ha-
XKaTHUs 0001 KHONKK 5 uin 6 «Y CTAaHOBKW», Kypcop MOracHeT. /{15 mOBTOpHON HACTPOUKHU
napaMeTpoOB F€HepaTOpa HY’KHO BHOBb BbI3BaTh YKa3aTelb Kypcopa Ha MHIUKATOPE KHOMKOU
6 puc.l.

Crnenyer yuyuThIBaTh, YTO T€HEPATOP MPEACTABISIET COOON CTaOMIM3UPOBAHHBIN pery-
JATOP TOKA C HAIIPSHKEHUEM XOJIOCTOTO X0Aa OKOJIO 25 B, mo3TOMy MakCHMAaJIbHBIN BBIXOJ-
HOM TOK MO>KHO TOJYYHUTb TOJBKO €CIIU OOIIee CONMPOTUBICHUE MEXIY KIEeMMaMH IreHepa-
Topa He npeBbiaeT 1 OM. ['eHepaTop paccuruTan Ha JIUTEIBHYIO PadOTy MPU MaKCUMalb-
HOM BBIXOAHOUM MOIIHOCTH B Harpy3ke 10 500 Br. [Ipu niautensHO# paboTe reneparopa cie-
IyeT ero KOpIyC pacroJiaraTh B MOJIOKEHUHU, 00ECIIEUNBAIOIIUM CBOOOAHBINA TOCTYN BO3/Y-
Xa K paJnaTtopy Ha 3aJiHEN CTEHKE, KOTOPBIM MOKeT HarpeBaTbes 10 S0°C. IIpumeps! cioco-
OOB MOJIKJIIOUEHUS TeHEpaTopa K 00bEKTY IIOUCKa IPUBEACHBI HA pUC. 3.
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Ecnu renepaTop ucmonb3yeTcs IS AJEKTPOMArHUTHOM JIOKAIM 00BEKTOB, TO MOJIE3-
HBIM CHUTHAJIOM SIBJISIETCSl BEJIMYMHA TOKA OT T€HEpaTopa B MCCIEAYEMbIX OOBEKTaX. DJeK-



TPOMArHUTHAasl JIOKAlMsS OCYIIECTBISIETCS CIEIUATbHBIMU CEJIEKTUBHBIMU MNPHUEMHUKAMU,
OCHAIIEHHBIMU HAIIPABJICHHBIMU 3JIEKTPOMAarHUTHBIMU aHTCHHAMM.

Ha puc.3a npeacrasieH crnoco0 moauyu CUTHAJILHOTO TOKa Ha TpyOy (kabens), Koraa
BO3BPATHBIN TOK OT TIPOBOIAIIETO O0OBEKTA BO3BpAIIACTCS B TEHEPATOP Yepe3 pacipenesieH-
HYI0O €MKOCTh TPYObl OTHOCUTEIBHO 3€MJIM U CONMPOTHUBJICHUS] YTEUKU B MECTaX MOBPEK]IE-
HUS W30JSIIIMOHHOTO TOKPHITHA. [[715 yBeIMYeHHs] TOKa CWTHaja B TpyOe wiam kabene, mpu
BO3MOYKHOCTH, CIIEYET 3a3eMJISAITh TPyOy B KOHIIE MCCIIEIYEeMOTO ydacTka. MmeampHbIM Ba-
PUAHTOM SIBJISIETCSI UCIIOJIb30BaHUE B KaueCTBE 1€ OOpaTHOrO TOKA CIEIUAIbHO MOAKIIO-
4aeMOro MpoBOJia, KOTOPBIMA pacrioiaraeTcsi Kak MOXHO Jajiee OT 00CiIeyeMOn TPaccChl.

OT 3Ha4YeHUs1 COMPOTUBIICHUS 3a3€MJICHUSI 3aBUCUT BeauMunHa curHana (toka) u KITJI
UCIIOJIb30BAaHUSI KICTOYHUKA TTUTAHUSI OT KOTOpPOro padoraer renepatop. ConpoTuBIEHUE 3a-
3eMJIeHHs] He0OXOIMMO JIeJIaTh KaK MOXKHO MEHbIIE JIJIsi oOecrieueHusi OOJBIIEro OTAaBae-
MOTO T€HEepPaTOPOM TOKa MPU MUHUMAIILHOM BBIXOJHOM HANpPSKEHUU (M MUHUMAIbHOU IO-
TpebIIIeMON MOIITHOCTH ).

MecTOoM HENMOCPEACTBEHHOIO TAIbBAHWUYECKOTO MOJKIIIOYEHUsI T€HEpaTopa K KOMMY-
HUKAIMSIM MOTYT OBITh CMOTPOBBIE KOJIOAIIBI KOMMYHHUKAIIMN U THUApPaHTHL. B Mecte ycta-
HOBKM KOHTAKTHOI'O MarHUTHOTO 3a)KMMa Ha KOMMYHHUKaIIUIO HEOOXOIUMO 00eCeuuTh Ha-
JIEAKHBIN JIEKTPUYECKUI KOHTAKT (OYUCTUTh MECTO KOHTAKTa OT I'PSI3U U PHKABUUHBI).

VYcraHaBauBaTh MITHIPh 3a3€MJICHUS] HEOOXOIMMO KaK MOXHO Jajbllie OT KOMMYHHUKa-
uuu (He MeHee 5-10 M) B HampaBJIeHUH, MIEPIICHIUKYIJISIPHOM PACIOJIOKEHUIO OCU KOMMYHH-
Karuu. Yem Onmke 3a3eMJIUTENb PACHOJIORKEH K HCCIECTyeMOMY OOBEKTY, TEM MEHbIas
4acTh TOKA CHTHAJIa TEHEPATOpPa PaCTEKAeTCs BJIOJb TPACCHI U MEHBIIIE MOJIE3HbINA CUTHAIL. B
KauecTBE 3a3eMJIMTENS,, KPOME MPUIIAraeéMoro MITHIPs, MOKHO MCIIOJIb30BaTh JH000€ METal-
JUYECKOE COOPYKEHHE, UMEIOIee HAJIEKHBIM KOHTAKT C 3eMJiel (METaJTMYeCKUe CTOJIOBI,
PENbChl CTOJIOOB CBSA3M U T.1.). Takoe cOOpyXeHHE HEe JTOJDKHO MMETh HEMOCPEICTBEHHBIN
AJIEKTPUYECKUN KOHTAKT ¢ KOMMYyHHUKauuen. J[Jisi CHMXKEHHUsI CONPOTHUBIICHUE 3a3€MJICHHS
MOYHO YBJIQXXHUTh MECTO YCTAHOBKH 3a3€MJIIOLIETO TIPS U MOJKIFOYUTH JIBa IITHIPS 3a-
3eMJIEHUSI TapajuiesibHO. JIs CHUKEHUS CONPOTHUBJIEHUS 3a3€MIICHUS NPU YBIIAXKHECHUU
MOYXHO MCIO0JIb30BaTh pacTBOp NmoBapeHHOoM coyin. LITeipu creayeT pasHecTu MeXIy coOoi
1 OT KOMMYHMKAIIUM HA MAaKCUMaJbHOE PacCTOsTHUE.

Ecnu HEBO3MOXKHO TaJIbBAHUYECKOE COEAMHEHUE MCCIIEAYeMOM KOMMYHUKAIIUU C Te-
HepaTopoM, JIMOO He yAaeTcs 00eCneunTh 3a3eMJIEHUE TeHepaTopa, TO MOKHO MCIOJIb30BATh
BBOJI CMTHAaja B KOMMYHHUKAIUIO 32 CUET DJICKTPOMArHUTHOM CBSI3M C TOKOM T'€HEPaTOpOM
(puc.30). Ij1s1 3TOr0 MOKHO BOCIOJIB30BAThCS JIFOOBIM MPOBOJIOM M3 KOMIUJIEKTA UCKATEsl.
[TpoBoa mpucoeanHsIETCSI CBOMMH KOHIIAMHM K BBIXOJHBIM KJIIEMMaM I€HepaTtopa U yKJIaJlbl-
BaeTCs B BUJC MIETJIH PSIIOM C PACIIONOKEHHEM KOMMYHUKaruK. TakuM oOpa3zom, oOpazyet-
Csl DJIGKTpOMAarHuTHasi TpaHCPOpMaTOpHAsl CBS3b BBIXOJIHOTO TOKA T€HEpaTopa U TOKa B
KOMMYHUKaIuu. J[711 0ECKOHTaKTHOW TIepeiauu CUTHaIa TeHEpaTOp MOXKET KOMIUIEKTOBATh-
Cs CIIELIMAJIbHOW JIEKTPOMArHMTHOW M3JIydarouierd pamkou. IlosesHblii curnan reseparopa
MIPH AJIEKTPOMATHUTHOM CBSI3U ¢ OOBEKTOM OOBIYHO 3HAUMUTEIHLHO MEHBIIE, YEM TPU raibBa-
HAYECKOM COCIMHEHUHU.

O6a BapuaHTa TMOJKIIOUCHHUSI TeHepaTopa MOTYT MPUMEHSTHCS U K DJICKTPUUYECKUM
MOJ3EMHBIM Ka0essiM, y KOTOPBIX B KaUeCTBE MPOBOJHUKA CUTHAJIA MOXET OBITh MCIOJIb30-
BaHa Kak TMPOBOJMAIIAS HM30JUMpOBaHHAsA 3alllUTHAs 000JI0uka, Tak W ¢a3Hble MPOBOAA
(puc.3B).



Ha puc.3r nokasan BapuaHT, KOI'/Ia B Ka4€CTBE BO3BPATHOT'O IIPOBOJIA HUCIIOIb3YETCS
OpOBOASIIAs 3alllUTHAs 00ojouyka kabens. HecmoTps Ha OOJIbLION TOK, KOTOPBI MOET
MPOTEKATh BIOJb KaOess B 3TOM PEeKUME, N3ITy4aeMblil CUTHAJ OKa3bIBAETCSI HEMPOMOPIUO-
HaJbHO MajbIM. JTO MPOUCXOAMT U3-3a B3aUMHON KOMIIEHCAIIMM MAarHUTHBIX MOJIEH MPSMO-
IO ¥ BO3BPATHOI'O TOKA MIPH OJIU3KOM PACIIOIOKEHUU B IPOCTPAHCTBE ABYX MTPOBOJIHUKOB.

Ha puc.31 npezacraBieHa enie oJHa 4acTO MCIOJIb3yeMasl CXeMa MOJKIIIOUEHHS MPU
TpacCUpOBKe Kabelel, Korja 3aKkopodeHbl ¢as3bl (IBe WM BCE). 37eCh TOXE HEOOXOIUM
00J1b111011 M30BITOYHBINA TOK T€HEpaTopa M3-3a B3aMMHOW KOMIIEHCAlIMM MAarHUTHBIX IOJIeH
psIMOTO U 0OPaTHOTO TOKOB. Tak Kak >KHUJIbI B Kabelie MepeBUThI, TO CUTHAJ PUEMHHUKA TIPU
JABYKEHUU BOJIb KaOeNsl OTINYAETCs XapaKTEpHON MONyJIALUel YpOBHS (TIepenuBaMu), Ko-
TOpbIE COOTBETCTBYIOT LIary NEPEeBUBKHU >kUJl Kabensi. B MecTax HaX0kJIeHUSI COEAMHUTEb-
HBIX My(T KHWIbI pacroiararorcs 0e3 NEpeBUBKHU, U CUTHAJI IPUEMHUKA UMEET MOCTOSIHHBIN
YPOBEHB BJI0JIb KaOess. DTO MOXKET ObITh UCIIOJIb30BAHO I OOHAPYKEHUS MECT 3aJleraHus
COEIUHUTENBHBIX MY (]T.

7. TEXHUYECKOE OBCIIY > XUBAHUE.

7.1. O0uue ykazaHus.
CoxpaHeHne paboTOCIIOCOOHOCTH T€HEPAaTOpa B TEUEHHE CPOKA IKCIUTyaTallud 0O0ecrieunBa-
€TCs OpraHu3allieil U CBOEBPEMEHHBIM MIPOBEACHUEM TexHUUeckoro oociyxubanus (TO).

7.2. TlopsAIOK TEXHUYECKOTO OOCITYKUBAHMUSI.

7.2.1 ExexBapranbHoe TexHuueckoe oocmyxkuanue (TO1)

TO1 3akmtouaercs B npodUIaKTUYECKOM BHEIIHEM OCMOTpE IeHepaTtopa M COeTUHU-
TEJBHBIX MPOBOJIOB HA OTCYTCTBUE BUJIMMBIX MOBPEKICHUN KOHCTPYKTUBHBIX DJIEMEHTOB U
WX 3arps3HEHUS.

7.2.2. ExxerogHoe Texuuueckoe oociyxuBanue (TO2)

ExerogHoe TexHuueckoe 00CIy>KMBaHUE MPOU3BOJUTCS MO PErJIAMEHTY, a TaKke Mo-
cJie ITMTELHOTO XpaHeHus Ha ckiaje (0osee 6 mec.) mepen HayajaoM padoT U MOCTe TeKy-
IIEr0 PEMOHTA.

ExxerogHoe TexHu4eckoe 00CIyKMBaHUE MPOU3BOJUT MHKEHEP WM TEXHUK, O3HAKO-
MUBILHKCS C COAEPKAHUEM HACTOSILET0 JOKYMEHTa B OMEIIEHUHA C HOPMAJIbHBIMU KIMMa-
TUYECKUMH ycIoBUsIMU. [luTaHne reHeparopa OCyIIECTBISIETCS OT CETU MEPEMEHHOIO TOKa
220+20 B npoMBIIIIICHHOM YaCTOTHI.

st mpoeaenust TO2 HOMKHBI MCIIONB30BATHCA CTAHIAPTHHIE aTTECTOBAHHBIC KOH-
TPOJIbHO-U3MEpUTENbHBIE MPUOOPHI. [IpuMepHBIi cTMCOK HEOOXOUMBIX TPUOOPOB:

1 - octmiiorpad yauBepcanbubiii C1-68;

1 - npubop komOuHMpoBaHHbI [[4354;

2 - MUWUIMBOJIBTMETP NMepeMeHHOro Toka B6-9;

3 - mrynt 751IC (75 mB,50 A);

4 — conpotusnenue 10+0.1 Om montHOCTRIO HE MeHee 10 BT;
4 - yactoromep Y3-38.

7.2.2.1. B coctaB TO2 Bxoaut meponpusitus no TO1, nanee npoBoasSIT MPOBEPKY pa-
00TOCIIOCOOHOCTH TeHepaTopa:



a) [IpoBepKy BpeMEHHBIX XapaKTEPUCTUK BBIXOJHOTO CHTHAja MOXHO MPOU3BOAUTH
IIPU BKJIIOUYEHHUH T€HEPATOpa Ha XOJIOCTOM xoay. YacToTa rmepBoi rapMOHUKHU ONPEAEISIETCS
MOJIKJIFOYEHUEM YaCTOTOMEpa K BBIXOJHBIM KJIEeMMaM reHepaTopa. Tak kak cTaOuiamu3aius u
PEryJIMpPOBAHKUE BBIXOJHOTO TOKA MPOXOJUT HA MOBBIIIEHHOW, OTHOCUTEIBHOTO MEPBOIl rap-
MOHUKH, YaCTOTE, B BBIXOJJHOM HaIPsHKEHUU U TOKE FeHepaTopa MOTYT IPUCYTCTBOBATh UM-
IyJICBI BBICOKOM 4acToThl. [loaToOMy 111 TpaBUIIbHON pabOTHl YaCTOTOMEPA €ro0 PEKOMEH-
AyeTcsl MOAKIIOUaTh 4Yepe3 MpocTelmmii Hu3kouacToTHhIM RC-QunbTp ¢ yactoToil cpesa
okoso 3kl (Hanpumep, pesuctop 470 Om u konaeHcatop 0.1 MkD).

[Ipu n3mMepeHnn 4acToThl MOIYJIALMS F'€HEPATOpa OTKIHOYAETCS.

N3MepeHHass 4acToTa BBIXOJHOTO HANPSHKEHUSI TEHEpaToOpa MPHU YCTaHOBJIEHHOM 4ac-
toTe «1000 'y mo uHAMKaTOpY MomkHA cocTaBiaATh 1000+3 I'.

[leprog u 4acTOTy MMIYJIBCOB MOIYJISLUKA MOXKHO M3MEpUTh ociuiorpadom. [pu
YCTaHOBJICHHOM Ha MHJAMUKaTope nepuoie «1.0 ¢» Bpems NOBTOPEHUS NMayeK UMIYJIbCOB OC-
HOBHOW YacTOTHI JOJDKHO YKJIaJbIBaThCs B aAuana3oH 1+0.2 c. 3amogHeHne WMITyJIbCOB MO-
Ayasiuuu  1ipu nepuone Moayiauuu 1.0 ¢ nomkHo ObITh 50% MO OTHONICHHUIO K JIJIMHE Tie-
pHO/1a UMITYJIbCA.

Harmpsixenue 1o BoJbTMETPY IEPEMEHHOIO TOKAa Ha BBIXOJI€ T€HEpAaTOpa IPH OTKIIIO-
YeHHOM MoyJisiiiuu Ha Harpy3ke 10 OM u qoimkHO ObITh HE MeHee 25 B.

0) Tok, oTnaBaeMblii TEHEPATOPOM B HArpy3Ky, MOKHO M3MEPATH JUOO HEMOCPENCT-
BEHHO IMOJKJIIOYEHUEM K KJIIEMMaM T'e€HepaTropa aMIepMeTpa MEPEeMEHHOro ToKa ¢ padbouei
gacToTo HEe MeHee | k['1, MO0 KOCBEHHO, U3MeEpss NMaJeHUE HANMPSIKEHUST HA IIYHTE C CO-
npotuBieHneM He 6osiee 1 OM, paccuuTaHHOM Ha TOK 10 25 A. IIpu n3mMepeHusx BbIXOIHO-
ro TOKa, MOPOr OTPAaHUYECHHS TOKA YCTAHABJIMBAETCS HA MakcUMaibHOe 3HaueHue (99%), a
MOAYJISIUS OTKIIOYAETCS.

MakcumanbHbId TOK T€HEpaTopa JIOJDKeH ObITh He MeHee 25 A mpH 3aKOpOUYEHHOM
BbIx0/1€ Ha yactore 1000 I'm.

8. XPAHEHUE U TPAHCIIOPTUPOBKA

N3nenve nomKHO XPaHUTHCS B 3aKPBITOM IMOMENIEHUH MPU TeMneparype ot +35 °C o
+45 °C 1 OTHOCHTEIIBHOI BIIAXKHOCTH BO3yXa He Goee 90 % IIpH OTCYTCTBHH arpecCHBHBIX
MapoB Y ra30B, BHI3BIBAIOIINX KOPPO3HUIO.

JlonmyckaeTcsi TpaHCHOPTUPOBKA B TPAHCHOPTHOM Tape BCEMU BUJIAMH TPAaHCHOPTA
TIpH TeMIepatype okpyxkaromeii cpeast ot +5 °C 10 +50 °C 1 OTHOCHTENBHO BIAKHOCTH
OKpYKaroliero Bo3ayxa j10 98 %.

[Ipu TpaHCTIOPTUPOBKE TOJKHA OBITH MPETyCMOTPEHA 3alllUTa OT TOMAJaHUus aTMO-
c(hepHBIX 0CAJIKOB U IBLIH.

9. TAPAHTHUU N3T' OTOBUTEJIA.

["apanTuiiHbIi CPOK AKCIUTyaTalluu 1 ol co IHS OTTPY3KU B aJipec MOTpeOuTeNs Mpu
OTCYTCTBUU MEXAHUYECKUX MOBPEKIECHUN U COOTIOIEHUS MTPaBUII SKCIUTyaTallUu.

[Ipu otkaze B paboTe WM HEHCHPABHOCTU B MEPUOJ ACUCTBUS FapaHTUMHBIX 00s3a-
TEJIbCTB U3JIETUE JIOJDKHO OBITh HANpaBIIEHO HA PEMOHT MO aApecy MNpearnpHusiThs-
usroroButelsi: PO, Pb, 450076, r. Yda, yn. Kommynuctuueckas, 23, OO0 «KBA3APy,

tein. (347) 251-75-15, 251-65-12.



10. CBUAETEJIBCTBO O IIPUEMKE.

10.1. KOHTPOJIb ITAPAMETPOB U3/IEJINA

HaumenoBanue napamerpa HoikHo dakTt

OBITH

Tox KOpOTKOro 3ambIKaHusl NpU nuTaHuu ot cetu 220 B, 25A,

gactote renepanuu 1000 ', ¢ OTKIIFOUEHHON MOIYIISIUEH HE MEHee

YacToTa Ha BBIXOJE T€HEPATOP MPU YCTAHOBICHHOW Ha WH- | 100013 '

nukarope yacrore 1000 '

BrixonHoe HanpspkeHue npu nataHud oT cetu 220 B, npu 25 B,

yacrore reaepanuu 1000 I'u, Ha Harpyske 10 OM, ¢ OTKIIO- | HE MEHee

YEHHOU MOAYJISIIIUEH

OTtperyaupoBaHo ( )
HoamHen
10.2. KOHTPOJIb KOMIUVIEKTHOCTHU U3AEJINA
HaumenoBanue IHo nacnopry dakr

['eneparop nouckossiii ['TI-500 1

KOHTaKT ¢ Maruutom 1

I TeIpb 3a3eMiieHust pa300pHbIT 1

ITpoBOJ MOAK/TIOUEHHs HArPy3kH (3M, cedennel,5mm’) Z

Pamka s1eKTpoMarHuTHas u3ayJaromnas ™ 1

[IpoBOJl MOAKIIOUEHUST PaMKU DAJEKTPOMArHUTHOM* 1

(mBoiiHOM, 1.5M)

[IpoBOA MOAKIIIOUEHHS] F€HEpPATOpPA K UCTOYHUKY MOCTO- 1

N 2
SHHOTO TOKa (ABOMHOM, 1.5M, ceuenunel,5Mm")

[TpoBoa nmojkaroueHust reaeparopa Kk cetu 220B 501

[TaciopT, TEXHUYECKOE ONMMCAHUE W MHCTPYKIUS 10 DKC-
TUTyaTaIum.

OyTasip A1 TPAHCHOPTUPOBKU U XPAHEHUSI

*_[OCTaBJISICTCS I10 JOINOJIHUTCIIbHOMY 3aKa3y

VYKOMIIJIEKTOBAaHO (

IOoAuCh




JlaHHBIA TEeHepaTop NpeaHa3HadeH JUIsi OOCIIeMOBAaHUS CKPBITHIX KOMMYHHUKAIIHMA
AIIEKTPOMATHUTHBIM CIIOCOOOM M pabOTaeT B KOMIUIEKTE C MOUCKOBBIM MPUEMHHUKOM U AJICK-
TPOMAarHUuTHON aHTeHHOMW. [IpuOOpHI FTEKTPOMATHUTHOTO MOUCKA OTHOCATCS K KJIACCy WH-

nukaTopoB (mokasbiBaroiux). I'enepaTop I'TI-500 He moasIesKUT MOBEPKe B OPraHax mMeT-
POJIOTH4Y€eCKOr0 00ecreYeHmsl.

I'enepatop I'TI — 500 3aBosicKO#1 HOMED
W3TOTOBJIEH, IPUHSAT U MPU3HAH TOJHBIM ISl SKCILTyaTalluH.

OTK

MII





