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HA3ZHAYEHUE

Anmaparypa AHIIM-K npennazHaueHa Juisi HaXOXACHUS KOHTAKTHBIM U Oec-
KOHTaKTHBIM CIIOCOOOM MECT MOBPEKICHUS B U30JISIIUOHHOM MOKPBITUN METAJLINYe-
CKHUX TPyOOTPOBOJOB M KOMMYHHKAITUK 0€3 BCKpHITHS TpyHTa. [lo3BoJsieT 6eCKoH-
TaKTHO OIPEEISATh MECTOMOJIOKEHUE U TIIyOUHY 3aJeraHusl CKPBITHIX U MOJA3EMHBIX
KOMMYHUKAIINH, BEIMTOJHEHHBIX U3 JIEKTPONPOBOJIAIINX MAaTEPUATIOB.

AnmapaTypa MOXET HCHOJb30BaThCsl A ONPENENIEHUS MECTOPACIIOI0KEHHUS
CUJIOBBIX JIEKTPUUECKUX KaOeJel Moj| Harpy3KoHu.

[Touck pacnonioskeHusi TpacCchl U 00CIEAOBaHNE U3OJIALIMKA BO3MOXKHBI KaK IO
CUTHAJTy TeHepaTopa annaparypbl, Tak U ¢ UCIIOJIb30BAHUEM TOKA CTAHLIUNA KATOIHON
3aIUTHI.

AHIIN-K MoOXeT uCHnoiab30BaThCAd I MOWCKA MECT HECAHKI[MOHUPOBAHHBIX
MOJKTIOYEHUI K TpyOOIPOBOTY, €CJIM OHU COMPOBOXKAAIOTCS TTOBPEKICHUEM U301~
[IUU ¥ KOHTAKTOM TPYOBI C TPYHTOM B MECTE MOJIKIIFOUCHHUSI.

Bricokasi 4yBCTBUTEIBHOCTh IPUEMHUKA U BBICOKAs! BBIXOJAHASI MOILIHOCTh T'€HE-
paTopa Mo3BOJISIOT MPOBOJUTH 00CIIEIOBAHUS HA TIIyOMHE 10 5 M U YJAJICHUH J10 5
KM OT MECTa MOJIKJIFOUEHHSI TeHepaTopa.

Hannuwne nByx BXOJOB B IPUEMHHUKE C HE3aBUCHUMOM PETYJIMPOBKON MO3BOJISET
OJTHOBPEMEHHO OCYIIECTBIISATh MOUCK TPACCHI U 00CIIEIOBATh COCTOSTHUE M3O0JISILIMOH-
HOT'O TIOKPBITHS.

JlaeT BO3MOXKHOCTh OOHAPYEHUsI OCH TPyOONPOBOJIOB 0€3 UCIOJIH30BAHUS Te-
HepaTopa (MpYU HATMYUUA KaTOAHOU 3aLIUTHI).

Hanuune nByx akTHBHBIX pa0OYMX YacTOT U peryjaupyemMasi BbIXOJHAs MOIII-
HOCTh MMO3BOJISIIOT Haubosee 2 (PEeKTUBHO BHIOPATh peKUM PaOOTHI amnmapaTyphbl, OT-
CTPOUTCS OT TIOMEX M HAaWTU PACIOJIOKEHNE KOMMYHHUKALIMM U MECTa BO3MOYKHOTO
NOBPEXKICHUS U30JSLUN.

2. TEXHUYECKUE JJAHHBIE

I'enepatop AHIIN-K

[Tapamerp 3HayeHue
YacroTa curaana Ha BbIXOJI€ TeHepaTopa, [ 975+1
502545
['eneparop obecrieunBaeT MOIYJIALMIO BEIXOAHOTO HAMPSKEHUS ot 0.5 nmo 2

CUTHAJIBHOM YaCTOThI UMITYJIbCAMHU C PETYIUPYEMBIM MIEPUOOM
NOBTOPEHUS, C

MakcumanbHasi UMIYJIbCHast MOUTHOCTH (B (pa3e reHepanuu Harpsi- 75
YKEHUs1) HA OMMUYECKOW Harpy3Ke reHepaTropa Mpu HanpsLKeHUH MH-
tauusa 12 B, BT, He MeHee
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Hanpsoxenue nuranus reaeparopa, B

10 +16

["abaputHble pa3Mepsl reHepaTopa, MM, He Oolee

140x80x200

Macca reneparopa, Kr, He 6oJee

2

* BeixoiHOE HanpshkeHHE TeHeparopa peryiupyercs ot 5 B (= 20%) mo 150 B
(= 20%) cTymeHsMu C TUCKPETHOCTHIO He OoJiee 6 nb mpu HaNpsKEHUU UCTOYHUKA

nutagug 12 B.

* ['erepaTop MOXKeT IIUTENHHO pabOTaTh HA OMHUYECKYIO HATPY3KY COMPOTUBICHHUEM

OT HyJIs1 (KOPOTKOE 3aMbIKaHHE) 10 OCCKOHEUHOCTH (X0JIOCTOM XOJ1).

IIpuemank AHIIN-K

[Tapamerp 3HaueHUe

[{enTpanpHbIEe YAaCTOTHI MOJIOCHI IPONYCKaHUs IPUEMHUKA, 1 11 100+1;
975+£10;
5025+50

JIoOpOTHOCTB CEIEKTUBHOIO YCUIIMTEIIS IPUEMHHUKA HA BCEX 45

paboyMx 4acToTax, €IMHUL, HE MEHEe

UyBCTBUTENBHOCTH IPUEMHHUKA M0 HAIIPSKEHUIO IIPU MaKCHMaJIb- 50

HOM 3HAUEHUU ILIKaJIbl UHAUKaTopa Ha yactore 975 ' (nns oboux

BXOJIOB), HE MeHee, MKB

Jlnana3oH n3MeHEeHUsl YCUIICHUS IPUEMHHKA, HE MEHee, 1b 78

Hanpsioxenue 6arapen nuTaHus NpUeMHUKA (TPH 2JIEMEHTA TH- or3.3 7105

na 316/AA/LR6), B

Cpeanuii TOk noTpedeHrs MpUEeMHHUKA (IIPU BBIKJIFOUEHHOM MOI- 40

CBETKE MHJIMKAIIMU U HanpsbKeHuu nutanus 4.5B) MA, He Ooiee

["abapuTHbIC pa3Mepbl NpUEMHHKA HE OoJiee, MM 200x140x60

Macca npuemHuka 6€3 2JI€MEHTOB ITUTAHUS, HE OoJiee, KT 0,8

Annaparypa AHIIU-K

« Anmaparypa coxpassieT paboToCIIOCOOHOCTb IIPH BO3IEHCTBUU padOYUX TEMIEpa-
Typ ot MuHyc 20° C o mmoc 40° C u oTHOCUTENBHOM BiIaxkHOCTH 98% tipm 20°C.
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3. COCTAB U3AEJIUA U KOMIUVIEKT HIOCTABKH

Tabnuma 1
HaumenoBanue Ilo3. na | KouuvectBo
puc. 1
I'enepaTop AHITN-K 1 1
ITpuemunuk AHITN-K 2 1
AHTEHHA dJIeKTPOMAarHUTHAs 3 1
TenedhoHbI TOJTOBHBIE 4 1
Kimnnca koHTakTHAs, MAarHUTHASA 8 1
LITBIpB C ralbBAHUYECKOM CBSI3bIO 6 1
I ThIpb 3a3eMIISIOIIMIA S 2
[IpoBo (ABOMHOM) MOAKIIOYEHHS TeHEepaTOpa K UC- 7 1
TOYHUKY NMUTAHUS (2 M)
[TpoBo1 moaKIIOYEHHS TeHEepaTopa K Harpy3ke (7 m) 9 2
[TpoBox AJIST TOAKITIOYEHUS TIPS 3a3EMJISIONIETO K
MPUEMHUKY (4 M) 10 1
[TpoBox AJIST MOAKITIOYEHUS TIPS 3a3EMJISIONIETO K
npueMHuKy (1.5 m) 10 1
Pamka uznmydaronias >JeKTpoMarHuTHas ™ 11 *
[IpoBoa ¢ BUIKOW MOAKITIOYEHUS paMKHU U3IIy4Yaronen
K reHepatopy (nBoiHoii, 1 m) * 12 *
Axkymynstop 12B 1
DnemenT nutanus tuna 316 (AA/LR6) 3
3apsiIHOE YCTPOUCTBO 1
*Pagnocrannus crangapt LPD KOMILIEKT
[TacriopT, MHCTPYKITUS IO SKCIUTyaTaIlluN U TEXHUYIEC- 1
CKOE OIMCaHHe
DyTIIsp 1

* - TIocTaBJISIETCS T10 AOIIOJIHUTCIIbHOMY 3aKa3y.
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Bueurnuii Bia Bcero KOMIUIEKTa anmapaTrypbl B pa3BEpHYTOM BUJIE CXEMaTH-
yecku n300pakeH Ha puc.l. LITeIpp 3a3emMIeHUs ¥ MITHIPU CUTHAIBHBIC TTOCTABIISIOT-
csl B pa300paHHOM BUJIE.

d

Puc.1. Kommiexkt AHITU-K

1- renepatop, 2- IpUEMHHUK, 3- AHTCHHA JJIEKTPOMArHuTHas, 4- TeIePOHBI TO-
JIOBHBIE, 5- MTHIPh 3a3eMIISFOIINI , 6- IITHIPH C TATBBAHUYCCKOHN CBSA3BIO, /- TIPOBOJ
MOJKJIFOYECHUS] TEHEPATOPA K UICTOYHUKY MUTAHUS, 8- KIMIICA KOHTAKTHAS MArHUTHASI,
9- mpoBoJIa MOAKITIOUEHUS TeHEpaTOpa K KOMMYHHKAIUAM, 10- MpoBOI IS TIOIKITIO-
YEHUSI ITHIPS 3a3€MJISIIONIETO K MpueMHUKY, 11- pamka sjnekTpoMarHuTHasi U3ayda-
1o111ast (MOCTaBISETCS OTAEIBHO), 12- MPOBOJI COCIMHEHUSI PAMKU M3JTydarouien u re-
Heparopa.
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4. YCTPOUCTBO U MNPUHLIUI PABOTBI

IIpunuun padoTsl annaparypsl.
Jliig onpenieneHns MOJI0XKEHUS U TITyOUHBI 3aJ€TaHusl OA36MHBIX KOMMYHHUKa-
Uil B mpuOOpe MCIONb3YeTCsl MPUHIUIT 3JIEKTPOMArHUTHOU Jokauuu. Ecnu uepes
IPOTSKEHHBIN TMPOBOAAIIUN O0OBEKT MPOMYCTUTh NMEPEMEHHBIN TOK, TO BOKPYT MpO-
BOJIHMKA 00pa3yloTcs MEPEeMEHHOE MAarHWTHOE TO0Jie, KOTOPOE€ MMEET BUJ KOHIICH-
TPUYECKUX LMJIMHIPOB, OCh KOTOPBIX COBIAJAET C OChbIO MNPOBOAHHKA (puC 2).
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Puc.2. MarautHoe 1ose npoBOIHHKA.

B miockocTr, pacnonokKEeHHOW NMEPHEHAUKYIISIPHO OCH MPOBOIHUKA, CHIIOBBIC
JIMHUM MArHUTHOTO MOJIE OYIyT BBIMISAETh KaK KOHIICHTPUUECKHUE OKPY>KHOCTU C
OOIIIUM LIEHTPOM, COBIIQJIAIOIIUM C IIEHTPOM MpOBOJHUKA. Cuila MarHUTHOTO MOJIS
MPOTIOPLIMOHANIbHA BETMYMHE TOKAa U 00paTHO MPOMOPIIUOHATIbEHA PACCTOSHUIO OT OCH
npoBoaHuKa. HempoBojdinyue 1 HEMarHuTHbIE MaTepuaibl (MOYBa, KaMEHb, U30JIs-
1[MsI) MPAKTUYECKU HE BIUSIOT Ha GOpMy MOJIs NMPOBOAHUKA. Eciu npsaMonrHeRHbIN
MIPOBOJIHUK PACIIOJIONKEH BAAIM OT JAPYTUX MCTOYHUKOB MArHUTHOTO MOJs (HaIpu-
Mep, ITPOBOTHUKOB C TOKOM) MJIM OOBEKTOB C BHICOKOM MAarHUTHOM MPOHUIIAEM OCTHIO
(HampuMep, KOHCTPYKIIMHA U3 CTaiaH), TO (popMa CHUJIOBBIX JIMHUH MArHUTHOTO TOJIS
SABIIAETCS UACATIbHOM — KOHIICHTPUYECKHUE OKPYXKHOCTH. BO Bcex Ipyrux ciaydasx
MPUXOUTCS B TOW WUJIM MHOM CTEIICHU YYUTHIBATH UCKAKECHUS MArHUTHOIO TTOJISI.

g onpeneneHus BEIUYUHBI U HAITPABJICHUS MEPEMEHHOTO MAarHUTHOTO TOJIS
OT TOKa B MOJA3EMHOM IPOBOJHHUKE HMCIIOJB3YETCA JIEKTPOMATHUTHAsA aHTEeHHA. Ee
JIEMCTBME OCHOBAHO Ha SIBJICHUU DJIEKTPOMATHUTHOM HMHAYKIMHA — MPU U3MEHECHUU
MarHUTHOTO IMOTOKA, MEPEeCeKarollero paMKy, Ha BBIBOJIAX ATOM paMKu oOpaszyercs
HanpspKEHWE. DTO HANPSXKEHHWE MPONOPIMOHAIIBHO YHMCITY CUJIOBBIX MAarHUTHBIX JIH-
HUM IepeceKarommx paMKy. 1103ToMy curHaigm ¢ MarHUTHOM aHTEHHBI MaKCUMAJICH,
KOTJla €€ OCh HallpaBJICHA IO KACATEJIIbHOW K HAIIPABJICHUIO MArHUTHBIX JIMHUM B
JTAHHOW TOYKE IPOCTPAHCTBA U MUHHUMAIIEH INIPU MX B3aUMHO-TIEPIEHAUKYJISIPHOM
pacnoJioxxeHuu. Vcnosnb3ys HanpaBleHHbIE CBOWCTBA MAarHUTHOW AHTEHHBI U, 3Has
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O0COOCHHOCTH PACIIONOKEHHS CHIIOBBIX MAarHUTHBIX JIMHUM BOKPYT TPOBOJHUKA C TO-
KOM, MOXHO OTIPEICIIUTH €T0 IIAHOBOE MOJIOKEHUE, TITyOMHY U HamlpaBlieHHE.

MaruutHOE 1oJIe BOKPYI IPOBOJHMKA ONPENEIAECTCS TOKOM, NPOTEKAIOIINM
4yepe3 Hero, a He HampsDKeHWEM MCTOYHMKA MUTaHus. MolHoCTb, moTpediasemast re-
HEpPaTOPOM, OIpPENESAeTCA NMPOU3BEICHUEM TOKAa W HANpsDKEHUs Ha Harpyske. llo-
TOMY JJIsl YBEJIIMYEHUS MOJIE3HOTO curHaia reHeparopa u ero KIIJ[ neobxonumo B
IEPBYIO OYEPE]b CHUKATh CONPOTHUBIICHUE 3a3€MIICHUS U OOECIEUMBATH MAJIOE€ CO-
IPOTUBJIEHHE LIEMM BO3BpaTa TOKa reHeparopa (Hampumep, 3a3eMJICHUEM JalbHETO
ydacTKa TpyOoInpoBoja).

Tak kak NpH 3JEKTPOMATHUTHOM JIOKALMM ITOA3€MHBIX KOMMYHHKAIMHA HC-
HOJIB3YETCSl IEPEMEHHOE MArHUTHOE II0JIE, BaKEH BOIIPOC O BHIOOpE ONTUMAaIbHON
4acTOThl curHaia. CUrHaja TOKa HU3KOW 4acTOThl paclpOCTPAaHAETCS HA HAauOOJbIIee
paccTosiHME, TaK KaK MUHUMAaJbHBI IOTEPH CUTHAJA TOKAa Y€pe3 eMKOCTh TPYObl OT-
HOCHUTEJIBHO 3€MJIM U MOTEPH OT B3aMMOWHIYKIIUU C COCEAHUMH KOMMYHUKAILUSAMM.
C nmpyroil CTOpOHBI, CUTHAJI, IPUHUMAEMBbII aHTEHHOW OOpaTHO, MPOMOPIMOHATIEH
4acTOTE MarHUTHOTO MoJisA. Ha HU3KOM 4acToTe pacTyT MOMEXH OT FTapPMOHHUK HaIpsi-
YKEHUS MPOMBIIUICHHON YacCTOTBHI.

C pocTom 4acToThl curHaNI B TpyOe 3aTyxaeT ObICTpee, HO Jierue IeTeKTUPYeT-
cs1. [IoBbIIEHHAs YacTOTa MOYKET MPUMEHSATHCS P OTCYTCTBUU LENH JUIS MPOTEKa-
HUS BO3BpPATHOTO TOKa reHeparopa (M30JupOBaHHas TpyOa), Tak Kak oOpazyercs
LIEIIb BO3BpATa 4€pe3 PACHPEACIICHHYI0 EMKOCThb IIPOBOJAHUKA OTHOCUTEIBHO 3EMIIH.
HenocTaTkoM MOBBIIEHHBIX YACTOT SIBJIAFOTCS 3HAYUTEIIbHBIC HABOJKHU I1APA3UTHOIO
CUTHAJIa Ha coceaHue KOMMyHUKanud. Ho, OTHOBpEMEHHO, Ha BBICOKMX YacTOTaxX
HOSIBJIIETCS BO3MOYKHOCTh IOJIaYM CUTHAja B UCCIIEyeMblil 00beKT 0e3 Hemocpes-
CTBEHHOTO 3JIEKTPUYECKOTO KOHTAKTa ¢ OOBEKTOM MOMCKa (Ha BBIXOJ T€HepaTopa
MOJKIIOYAeTCs CHelralbHas M3Iydarollas 3JeKTpoMarHutHas pamka). Huskue pa-
O0ouyMe 4acTOThl MPEANOYTUTENIbHEE MPU MU3MEPEHUSAX MOTEHLMAaJa Ha MOBEPXHOCTU
IPYHTa C MOMOILBIO U3MEPUTENIBHBIX IITHIPEN. B KaK10M KOHKPETHOW CUTyalllH pe-
HIEHUE O BbIOOpE padoyeil 4acTOThl MPUHUMAETCS SIKCIIEPUMEHTAJIBHO.

OOHapyxeHue MecTa MOBPEXKICHUS H30JALMU TPYyOOIPOBOJIOB OCHOBAaHO HA
M3MEPEHUH Pa3HOCTU MOTEHIMAJIOB, KOTOpas 00pa3yercs OT TOKa YTEUKU Yepe3 Me-
CTa MOBPEXACHUS M30JIALMHU Ha IOBEPXHOCTH IpyHTA. KauecTBEHHO KapTHUHA pacTe-
KaHMS TOKa B MECTaxX KOHTaKTa C 3€MJIeH MpeacTaBieHa Ha puc.3. BuaHo, 4To Mak-
CUMaJibHas TUIOTHOCTh TOKA YTEUKH COCPEAOoTOYeHA BOIM3M MecTa KoHTakTa (3¢ dekr
O00BEMHOI'O COMPOTUBIICHUS 3€MJIM), a JMHUM PAaBHOTO TOKA PACHOJIOKEHBI BOJIM3U
MECT KOHTaKTa NPAKTUYECKH paauaibHO. [ITOTHOCTh TOKA M pa3HOCTh MOTEHIMAIOB
Ha TIOBEPXHOCTH 3€MJIM OYEHb OBICTPO YMEHBIIACTCS MPHU yNaJeHUH OT TOYKU KOH-
TakTa. Ecnu nmoBpexieHne n30J1HUU BBI3BAHO MPOHUKHOBEHNEM BJIard B HAPYKHYIO
JIEHTOYHYI0 M30JIALMI0, TO MECTO PACTEKaHWs MOTEHIMANAa HA MOBEPXHOCTU 3EMIIH
MOXET HE COBIIAJIaTh C MECTOM NOBPEXACHUS BHYTPEHHEN N30SI,
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Puc.3. Pactekanue Toka Ha ITOBCPXHOCTHU 3CMIIN

I[JBI U3MCPCHUA IIOTCHIOHAJIA Ha ITOBCPXHOCTH 3CMJIM HCIIOJIB3YIOTCA 3JICKTPO-

bl pa3quHoﬁ KOHCTPYKIHH. Yem AaJdblIC pa3HCCCHbI TOYKKU U3MCPCHHUA ITIOTCHIMA-
Jia IIpHU 3aJaHHOM TOKC YyTCUKH, TCM OoubIIIe CpeIIHI/Iﬁ curHai. Ho IIpHu OOJIBIIIOM pac-

CTOAHHNHN MCKAY U3MCPUTCIIBHBIMHU JJICKTPOAaMH CUTHAJ OT OTHCIIBHBIX MCJIKHUX IIO-

BPEKJICHUMN CIIMBACTCS B OJIMH.
I'eneparop

[EHEPATOP AHTT U - K

\ - o ——

2 | 05-214

@ |

<

|
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Puc.4. llepenuss nanens reHeparopa

1 — xneMMEBI IIOAKJIFOUCHHUA NCTOYHHUKA ITUTAHUA, 2 — TyM6Hep BKIIFOUCHUA IIH-
5

TaHHs; 3 — CAMBOJIBHBIA UHAUKATOP; 4 — pyyKa YCTAHOBKHU YaCTOThl MOIYJIALUU; 5 —
MEPEKIII0YATENh HANPSIKEHUS BBIX0AA; 6 — CBETOAMOAHBIN MHIAMKATOP HANPSHKECHUS

BbIXOJa 7 — KJ1€MMBbI BBIXOJTHOT'O HaAIIPSI2KCHU S, 8- MEPECKIIIOYATCIIb pa6quX qacCToT
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Puc.5. CuMBONIBHBIN MHIUKATOpP FEHEPATOPA.

1 — nuHeliHas aHaJgOTOBAas ITKAJIa TOKA MUTAHMS, 2 — YPOBEHB HAIIPSHKCHUS TTH-
TaHUs, 3 — HAMPSIKEHUE Ha BBIXOJE, 4 — BHIXOITHOU TOK.

['enepaTop BhIpabaThIBACT MEPEMEHHOE HAMPSKEHUE CUTHAJA BHIOpaHHOU ya-
CTOTBI OOJIBIIION MOITHOCTH JJIsl IOJIa4d €ro Ha 00cCieayeMble OOBEKTHI ITPU MOUCKE
UX paCIOJIOKEHUs (TPACCUPOBKE) WIIM MPU OMPEACICHUN MECT MOBPEKICHUS U305~
IIUOHHOTO TOKPBITUS. [[1s1 paboThl reHepaTopa HUCIOIb3YETCS AHEPrusi UCTOYHUKA
MMOCTOSIHHOTO TOKA ¢ HOMHHAJIBHBIM HampspkeHuem 12 B moaxonsimied MOIIHOCTH
(aKKYMYJISITOp WJIM CETEBOM BBITIPSIMUTEND ).

Bcerpoennsiit  ananoro-nu@poBoi mpeodpazoBaTesib MUKPOKOHTpOJUIEpa HC-
MOJIB3YeTCSl /U1 M3MEPEHUs W WHIUKAIMKU TMOTPEOJsIeMOro TOKa W MHUTAIOIIETO
HarnpspkeHusl. OJTHOBPEMEHHO HU3MEPSAIOTCS U OTOOpa)XKaroTcsli YPOBHU BBIXOJHOTO
HaIpsHKEHUS U TOKA.

Brixo/iHOe HampspKeHHE TEeHepaTropa MPEeJCTaBsieT COOOM KOPOTKHE IMayKu
MMITYJIbCOB MEPEMEHHOTO TOKa yacToTor 975/5025 I'u, moBTOpsIOMIKECS C YaCTOTOM
Moayisiuuu 0.5+2 I'n. Onpenensrorcss cpeIHee BBIPSAMIICHHBIC 3HAYEHUSI BEIUYUH
BBIXOJ/IHOTO HAIPSHKEHUS U TOKA B KOHIIE KaXKJI0ro TeHepupyeMoro umityibca. [Tomy-
YEHHbIC 3HAUYCHUS MEPUOJIUUECKH BHIBOISITCS HA CUMBOJIBHBIN UHAUKATOP B TCUCHHE
nay3bl MEXK]1y UMITYJIbCAMH T€HEPAIIMU HATIPSAKEHUSI.

JI1s 3a1IUThI OT EPETPY3KU BBIXOJIHBIX TPAH3UCTOPOB reHepaTopa U OrpaHu-
YEHUS MaKCHUMaJbHOW MOIIHOCTH MPUMEHSETCS CXeMa BHICOKOYACTOTHOM HMIMPOTHO-
umitysibcHor mMoayssituu (ILIMM) BeixomHoTo HanpspkeHus. [l 3aluThl CXEMBI Te-
HepaTopa OT CIIy4ailHOTO BKJIFOYEHHS Ha OOpaTHYIO MOJSPHOCTh MPEITyCMOTPEH 3a-
UIUTHBIN BBITIPSIMUTEIb HA TPAH3UCTOPE.

[lepemenHoe HampspKEHHWE W3 MOCTOSIHHOTO IMpeoOpasyercs B TeHepaTtope ¢
MTOMOIIBIO TPAH3UCTOPHOTO JIBYXTAaKTHOTO KJIFOUEBOTO TIpeoOpazoBares. Jljis corna-
COBaHUS C COMPOTUBJICHUEM HATPY3KH UCIOJIb3YeTCS UMITYIbCHBIN TpaHCchOpMaTOp C
OTBOJIaMU Ha CTOPOHE BTOPUYHOIO HamnpspkeHus. [lepexiroueHre OTBOJOB TpaHC-
dbopmaTopa OCyIIECTBISCTCS MEPEKIII0YaTEIeM Ha CEMb MOJIOKEHUH.

[Tutaromee HampsKeHUE TOAKIIOUaeTCs K kiemMaMm «12 By» ¢ cobmoaeHueM
0003HaYeHHOU MOJsIpHOCTH. Eciu MoJSIpHOCTh MPOTUBOIMOJIOKEHHAS, TO TEHEPATOP
HE BKJIIOUUTCS.

JlJ1s omepaTuBHOTO OTKIIFOYEHUS Te€HEPATOpa CIYKHUT nepekiroyaress « [T T».
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Ecnu nHanpspkenue nutanusi ctaHoBUTcs MeHee 9 B miu 6onee 16 B, To rene-
panusi BBIXOJIHOTO HAIPSKEHUSI aBTOMATUYECKH OTKIIFOYAETCS 10 BO3BPAILECHUS MU-
TAIOILEr0 HAIPsLKEHUS] B HOpMY. B pexxrme 3aluThl reHeparopa o ypoBHIO MUTAKO-
IIEr0 HANpPSKEHUs Ha WHIUKATOP BMECTO BBIXOJAHOTO HANPSDKEHHS BBIBOJSATCS TPU
BOCKJIMLIATEJIbHBIX 3HAKA.

Harpy3ka reseparopa NHOIKIJIIOYAETCS K BBIXOJHBIM KiIeMMaM «~5-150B».
[ToaxnroyeHne 3a3eMIISIONIErO IPOBOAHMKA K BBIXOJy T€HEpATOpa CIEeAyeT IIPOU3BO-
JUTh BCETJa K KIEMME CO 3HAYKOM 3a3zeMieHus. Hanuune BBIXOIHOIO HAIpPSIKEHUS
UHIYLUPYETCS 3arOpaHue CBETOAMO/1a HANPSDKEHMSI BBIX01A, KOTOPBIN MOJIKIIIOYEH K
NEPBUYHON 00MOTKE cornacyrouiero tpanchopmaropa. [lo sspkoctu 3T0ro cBeTOMO-
J1a MO’KHO CYAMTB O CTEIICHHU Ieperpy3ku reueparopa. Korga BEIXOJHOE HANPSKEHHE
HAYMHAET OrPaHUYMUBATBHCS CXEMOW 3aIIUTHI, SPKOCTh CBETOAMOJA HAUMHAET YMEHb-
1aThCsl.

VYpoBEeHb BBIXOJHOTO HAIPSKEHUS PErYJIUpYETCs MEpeKIoYaTesieM B Juara-
30He OT 5B 1o 150B. B0o3MOXHOCTE peryJnpoBaHus BBIXOJAHOTO HAIPSKECHHS, T103-
BOJISIET MCIOJIb30BaTh T'€HEPATOP B IIMPOKOM JHANA30HE COMPOTUBICHUN HArpy3KH.
[TonHast HOMUHAIBHASE MOIIIHOCTh OOECIIEYMBAETCS aNapaTypoil Mpu U3MEHEHUH CO-
npotusieHus Harpy3ku ot 0.1 Om 1o 300 Om.

JUis MHAMKalMM YPOBHS TOKa, MOTPEOJsEMOro reHepaTopoM (IpOHOpIHO-
HAJIBHOTO BBIXO/IHOM aKTUBHOW MOIIIHOCTH), CIIY>KUT JIMHEWHasl IIKajla ToKa, KoTopas
dopMupyeTcsi Ha MEpBOM CTPOKE CUMBOJIBHOTO HMHJuKaropa. lllkama oToOpakaer
BXOJHOU TOK reHepartopa B nuana3zoHe oT 0 10 5 A ¢ nuckpetHoctsio 0.11 A.

KOHTpOJIb BEIMUMHBI TUTAIOIIETO HANIPSHKEHUS OCYIIECTBIISIETCS HENPEPBIBHO,
a ero BeJIMYMHa BBIBOIUTCS ¢ AUCKpeTHOCThio 0.1 B B ndpoBoM BHie ciaeBa Ha BTO-
pOii CTpOKE CUMBOJIBHOTO UHIUKATOPA.

YacTtoTa NOBTOPEHUSI UMITYJIbCOB HANPsKEHUS] T€HEpaTOpa MOXKET IUIABHO W3-
MEHSTBHCSA PYUYKON «MOIymsiuus».

MunycoBasi (HUXKHSASI) KJIEMMa TUTAaHUSL M HWKHSSI BBIXOJIHAs KJIEMMa TaJibBa-
HUYECKU CBA3aHBI MEXAYy COOOM, 4TO 0003HAYaeTCs 3HAaUKaMu 3a3€MJICHUSI Ha JIMIIe-
BOU ITaHEJH.

['eHepatop NEpPEeMEHHOr0 TOKa pa3MEIIEH B IJIACTUKOBOM MPSMOYTOJIbHOM
Kopnyce. Bce aneMeHThl MOAKII0UEHUs, YIIPABIECHN U WHAWKALIMKM FeHepaTopa pas-
MELIEHBI Ha MIEPEAHEN MaHENIN TeHEPATopa.
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Puc.6. [lepenuss naneiab TpUEMHHUKA.

1 — KHONKM H3MEHEHHS YPOBHS YCWIEHHUS WM HU3MEHEHHsS NapaMeTpoB
HACTPOEK, 2 — BBIKJIIOYATEb MUTaHUs, 3 — CUMBOJIbHBIA UHIUKATOP, 4 — KHOIIKA BbI-
O0opa pexUMOB paboOThl, 5 — T'HE3/10 JJIs TOJIOBHBIX Tele(OHOB , 6 — 3a3eMIICHHAs
KJIEMMa BXOJ1a Ul 00CIIeIOBaHMsI U30JIALNHY, 7 — CUTHaJIbHAs KJIEMMa BXoJa i 00-
CJIEOBAHMsI M30JSLUH, § — MEPEKI0YaTelb BBIOOpA BX0Ja MPUEMHHUKA (Tpacca WiIn
U30JISIUs ), 9 — THE3/10 OAKIIOYEHHS] aHTEHHBI 3JIEKTPOMArHUTHOM.

2 1 7

O & NI 53
TkHz 4V5 *++ i

3 \ i‘ 5 'D
Puc.7. CUMBOJBHBIN UHIUKATOP MPUEMHUKA.

1 — nuHelHas aHANIOTOBAs IIKaJla YPOBHS CHTHANA, 2 — YUCJIOBOE 3HAUCHUE BHIOpaH-
Horo ypoBHs ycwienus (0...13), 3 — pabouass yacToTa mOJOCOBOrO (HUIIBTpA,
4 — 3HaYeHUe HANpsOKeHUs1 0aTaper MUTaHus (CUMBOJI V CTOUT HAa MECTE JIECATUIHOM
TOYKH), 5 —yCIIOBHBIE CUMBOJIbI BKJIFOUCHHS (BBIKJIFOUEHUS) TIOJICBETKA CUMBOJIHHOTO
WHJUKaTOpa, 6 — CHUMBOJ M 3Haue€HHUE YpOBHSA TpoMkocTH TenedoHoB (0...9),
7 —1mdpoBas mIKaga ypoBHS CHTHaja B MPOIEHTaX OT MaKCHMAalbHOTO 3HA4YEHUS
(0... 99).
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[IpueMHUK MpelHa3HAYEH MJI1 YaCTOTHO-W30UPATEIILHOTO YCUJIEHUS U COTJIa-
COBaHUSI BXOJIHOTO CONPOTHUBJICHUS U YPOBHS U3MEPSIEMbIX CUTHATIOB. Cxema npuem-
HUKAa TO3BOJIIET KOHTPOJHUPOBATh YPOBEHb BXOJHOIO CHUTHAJIA BU3YyaJbHO HA CHUM-
BOJIbHOM HMHIMKATOPE M MO TPOMKOCTH TOHA B HaylIHHMKaX. B 3aBHCMMOCTH OT pe-
)KUMa pabOThl Ha BXOJbI MPUEMHHKA IMOIKIIOYACTCS MArHUTHAs aHTCHHA W (WJIH)
JATYMKHU MMOTEHI[Mala Ha TOBEPXHOCTHU IPyHTA (CUTHAJIbHBIE CTEPKHH C U30JIMPOBAH-
HBIMH pyukami). JIunieBas maHesb NpueMHHKA C AJIEMEHTaMU yIPaBIICHUS PE/ICTaB-
JIEHa Ha puc.6.

Cxema npueMHHUKa MPEAyCMaTPUBAET CTYNEHYATOE M3MEHEHUE YYyBCTBUTEIb-
HOCTH npueMHuka. Bcero ecth uerbipHanuath (0...13) cryneneit. Ycuienue ycra-
HAaBJIMBAETCA HE3ABUCUMO JJISl KQXKI0TO U3 IBYX BXOJIOB IPUEMHUKA. Y CUJIIEHUE KaXkK-
JIOM CTYNEHU OTIMYAETCS OT COCeqHEN CTyneHH Ha 61b (mpubau3urenbHO B /1Ba pa-
3a). BHyTpu ka0l CTyNeHU BeJIMYMHA BXOJJHOTO CUTHAJIA OTIPEACIISIETCSI BU3YyaJIbHO
10 JJIMHE JIMHEHHOM IIKaJIbl CHMBOJIBHOTO MHAuKaTopa. Ha Tenedonnoe ruesno npu-
E€MHHMKA IOJAETCSl CHUTHAJ C 4acTOTOW OKoJIo 1KI'1 M ¢ aMmiuTymou, mpomopumo-
HAJIBHOM BXOJHOMY CHUTHAITY.

Opranbl ynpapJIeHUs], UHIWKAIUM U KOMMYTAI[MA COCPEIOTOYEHBI HA TEpe.-
HEW TmaHenu Kopmyca npuemHuka (puc.6). Beibop pexuma pabOThl M MHAMKALUU
IIPUEMHUKA OCYLIECTBIISICTCS IIOCIEAOBATEIbHBIMA HAXaTUSMU KHOINKU «Pexum».
ITociie nmepBOro Ha)kaTusi KHONKU «PeXum» NMPUEMHUK MEPEXOIUT U3 PEKUMA U3MeE-
PEHHUS B PEKUM HACTPOEK. DTO COMPOBOKIAAETCA MOSIBICHUEM HAa CHUMBOJIBHOM WH[IH-
KaTope MUTAIOIIEro Kypcopa (yKaszaTelss), KOTOPbIii OTMEYaeT OJIMH U3 peryjupye-
MBIX TTapaMeTpoB. M3MeHeHne HacTpoeK BRIOpaHHOTO KHOMKOM «Pexxumy» mapameTpa
ITPOM3BOANTCS HAXKATUEM HA KHONKM «+» Wi «-». [Ipu mocienoBaTenbHbIX HAXKaTH-
X KHOTNKHU «Pexumy» BBHIOpaHHBIN MapaMeTp HACTPOWKU M MOJOXKEHUE Kypcopa H3-
MEHAETCS IMKIMYECKH (C MEePBOT0o MapameTpa 10 MOCIEAHETO).

[lo ncTeyeHnn HECKOJIBKUX CEKYH/I MOCJE MOCIEeIHEr0 HaXaTus JIF0OOU KHOII-
KM B PEKHUME HACTPOMKHU MPUEMHUK ABTOMATUYECKU BO3BPALIACTCS B PEXKUM H3MeE-
peHus. B 3TOM peXuMe KHONKH «1+» U «-» CITyKaT ISl U3MEHEHUS YPOBHS YCUJICHUS
cTyneHsMu 1o 6 ab. B Havane aHAJIOrOBOW IMIKAJBI BRIBOAUTCS YMCIOBOE 3HAUYCHUE
YCTaHOBJICHHOM cTyneHu ycunenus (ot 0 go 13).

barapelHblii OTCEK NMPUEMHHKA PACIIONOKEH 32 KPBIIIKOM HAa 33aJHEH CTEHKE
KopIyca yCTpoucTBa. MUKpPOKOHTPOJUIEp NPOU3BOAUT HENPEPBIBHBIA KOHTPOJb
yYpOBHsI TUTaromero HamnpsbkeHus. [Ipu camxkenun HampsikeHus Huxke 3.3B npubop
MOJAET pa3 CEKyHAy 3BYKOBOM IpEayNpeauTenbHbld curdHan. Ilpu cHUuKeHUUH
HANpsiZKeHUsl MUTaHus 10 YpoBHs 3.0 B npueMHuk npekpamaer padorarh M Ie-
PEXOUT B PeKMM MMHHMAJIBLHOIO NMOTPedJeHnsi JHePruu (3ackeinaet). B pexume
«CHa» HAa UHAUKATOP MPUEMHHUKA BBIBOAUTCS HaANUCh «[Iutanne <3By.

[IpreMHMK pa3MelIeH B INIACTUKOBOM MPSIMOYTOJILHOM KOPITYCE, COCTOSIIIETO
U3 BEpPXHUX U HIKHUX [1-00pa3HbIX MOJOBUHOK, CKPEIUICHHBIX BUHTAMU BHU3Y KOP-
myca.
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5. YKABAHUSA MEP BE3OITACHOCTH

[Ipu pabote ¢ anmaparypoit AHIIM-K ocHOBHBIM BHI0M BO3MOKHOM OIMACHOCTH
ABJIETCS IOPAXKECHUE DIEKTPUUECKUM TOKOM.

K pabote ¢ anmapatypoil nomyckarorces auia, uzydnsiue «lIpaBuna texHuue-
CKOM 3KCIUTyaTalluM 3JIEKTPOYCTAHOBOK moTpeduteneli» u «IIpaBuna texHuku 0e3-
OIMaCHOCTH IPHU HKCIUTyaTal[MH 3JIEKTPOYCTaHOBOK MOTPEOUTENEH >, a TaKkKE HACTOsI-
1iee pyKOBOZCTBO.

BHUMAHMUE! Bo u3dexanne mopaxkeHus 3JIeKTPHYECKHM TOKOM IOJCO-
elMHEHHEe TeHepaTopa K O0beKTy W 3a3eMJIMTENI0 [0JLKHO HNPOU3BOAMTHCS
TOJIbKO NPH BHIKJIIOYEHHOM IeHepaTope.

[TogxiroueHne reHeparopa K razonpoBoay B CMOTPOBOM KOJIOALE JOJIKHBI
IPOU3BOJUTHCS C COOJIIOJIEHUEM Mep 0€30MacHOCTH, MpeaycMOTpeHHbIX «lIpaBuma-
MU 0€3011aCHOCTH B Fa30BOM XO3SIHCTBE .

3anpemaercs NpOU3BOJUTH PabOThl MO BCKPBITHIO TPYHTA C MOAKIOYEHHBIM
paboTaOIIKUM F€HEPATOPOM.

[Ipn nBUKEHUU OIEpPaTOPOB IO TMPOE3KEH YacTU JOpOr, BO H30EKaHUE
HECYACTHOTO ciyyasi HEOOXOAMMO OCTEPETaThCsl UAYLIEr0 TPAHCIIOPTA.

6. IOAI'OTOBKA AIIIIAPATYPbI K PABOTE

[lepen BbIe310M HA OOBEKT:

e [IpoBeppTE KOMIUIEKTHOCTB AIAPATYPhI COIIACHO 3TOMY PYKOBOJICTBY.

e BHEmHUM OCMOTPOM yO€IUCh B UCIPABHOCTH COEIUHUTEIBHBIX MPOBOJIOB, Te-
HepaTopa, MPUEMHUKA, AHTEHHBI, TOJIOBHBIX TeJIe(OHOB.

e [IpoBepbTe HampspkeHUE OaTapeu akKKyMyJISITOPOB reHeparopa M Mpu HEoOXO-
JAMOCTH MPOU3BEAUTE MOA3APSAKY COTJIACHO MHCTPYKLMM MO WX JKCIUTyara-
10518

e Brio)kute 2JIeMEHTHI MUTaHUS B OaTapeiHbI OTCEK MPUEMHHUKA U MPOBEPHUTE UX
HaIpsKEHHE.

e [lepen Hauamom paboOT Ha OOBEKTE MPOU3BEAUTE MPOBEPKY PAOOTOCIIOCOOHOCTH
reHeparopa U NpUEMHHKA.
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7. MOPAIOK PABOTBI

BrirouyeHnue reseparopa.

KiieMMbl UTaHus reHepaTopa COeIUHSIIOTCS. ¢ KICTOYHUKOM MOCTOSIHHOTO TOKa
WM aKKyMyJIATOPOM C COOJIOJeHHEeM O003HAYeHHOW TMOJSIPHOCTH. BhixomHOE
HaIpsHKEHUE YCTaHABIMBACTCS HA MUHHUMYM MEpEKIIoYaTesIeM HampsbKeHus (Kpaii-
HEe JICBOE IOJI0KEHHE).

Tym6nepom «I1IWUT.» BkiItOUaeTcss TeHEPATOP U KOHTPOJIUPYETCS HAMpsHKEHUE
MCTOYHUKA MUTAHUS MO TOKa3aHUIO CHUMBOJBHOTO HMHAMKAaTOpa (ClieBa CHU3Y) U
HaJIMyue reHepaluy HanpsHKEeHUs M0 MOKa3aHUIo0 Ha MHIWKATOPE (HAMPSKEHUE U TOK
BbIXOJIa clipaBa CHHU3Y). CBETOAMOHBIN MHIMKATOP BbIXOAA JOJIKEH BCIBIXUBATH C
gacToTo oKoy0 1 I'i. Pyukoit «Moaymsiusy MOXHO BBIOPATh MOAXOSIIAN «TEMID)
reHepaTopa, KOHTPOJIUPYS €ro MO MUTAHUIO CBETOANO/A.

[Tocne mpenBapuTesbHOW NMPOBEPKU F'€HEpATOpa NI MOJAKIIOYEHUS HArpy3Kd
reHepaTop HEOOXO0IUMO 00s3aTEIbHO BBIKIIIOUUTH, YTOOBI 00€30MacuTh ce0s OT TO-
NaJlaHusl TI0]1 HAMPSKEHUE C BBIXOJ1a TEHEpaTopa.

HuxHsig kjemMMa BbIX0Jla reHepaTopa, 0003HaueHHAsi CUMBOJIOM 3a3€MJICHHS,
COEIMHSETCS MPOBOJIOM C 3a3€MIISIFOIIUM CTEPKHEM, KOTOPBIM BTHIKAETCSI KAK MOMKHO
r1y0xe B rpyHT. Touka 3a3eMJIeHUsI I0JDKHA ObITh OTHECEHA MEPIECHIUKYISIPHO OCH
TpPacchl Ha BO3MOXKHO OoJiblliee paccTostHue. MecTo 3a3eMJIeHUs] PEKOMEHAYETCs JIst
YMEHBIIICHUSI CONPOTUBIICHUS YBIAXKHATH. MOXHO UCIIOIb30BaTh €CTECTBEHHbBIC 3a-
3eMJIUTEIM HAa MECTHOCTH, HAmpuMep, 3ariyOJICHHbIE WM JIeXkKalue Ha MOKPOM
IPYHTE METALINYECKUE MPEAMETHI, IPU ITOM HEOOXOAUMO YOEIUTHCSI B OTCYTCTBUU
HEIMOCPEICTBEHHOTO AJIEKTPUIECKOTO KOHTAKTa 00bEKTa U 3a3€MJIUTETIS.

Bropas (BepxHsis) BbIXOJHAs KJIeMMa Te€HepaTopa MOAKIIOYAETCS MTPOBOJIOM C
MarHUTHOM KJIUTICOM K METaJUIMYeCKOMY Y4YacTKy Ha oOciemyeMoMm o0bekTe. MecTo
MOJKTIOYEHUSI HEOOXOAMMO TMOJATOTOBUTH (OYMCTHUTH) JIJIi OOECTICUCHHSI XOPOIIIETO
AIEKTPUYECKOTO KOHTAKTA.

Mexnay moakitouYaeMbIM OOBEKTOM W MECTOM 3a3€MJICHHSI HE JIOJDKHBI OBITh,
M0 BO3MO>XHOCTH, PACIOJIOKEHBI Ipyryue TpyObl U KOMMYHUKAIUU (TIPU MPOKJIAJIKE B
oO0LIEM KOPHUIOPE).

BrixogHoe HampsiKeHUWE YCTaHABJIMBAETCA CTYIMEHUYATHIM MEpeKItoyaTeaeM
BBIX0/Ia HA MUHUMAJIbHBIN YpOBEeHb (0003HaueH uucioM 1). BkitoueHue reneparopa
MIPOU3BOJIUTCS TIOCJIE TOT0, KaK CJIeJIaHbl BCE COCIMHEHUSI.

[locne BKIIIOYEHUS TEeHEpaTopa KOHTPOJHMPYIOT €ro paboTy U COCTOSTHUE
Harpy3kd 1o MOKa3aHUsIM CHMBOJIBHOTO MHIUKATOPA W MO TOPEHUIO CBETOAUOJHOTO
WHMKATOpPa BHIXO/IA.

Ecnui Heo0X0IMMO yBETHMYUTh CUTHAJ, BEIXOJHOE HAMPSIKEHNUE YBETUINBACTCS
CTYTICHSIMHU JI0 MOMEHTA «HACBHIIICHHS», KOT/Ia YPOBEHb BBIXOJHOTO HANPSDKCHHS U
TOKa PE3KO 3aMEJUJISIIOT CBOM POCT (MJIM YMEHBIIAETCS) MO CPAaBHEHUIO C MPEIbIAY-
IIUMU CTYNEHAMH. DTOT MOMEHT XapaKTEPU3YyEeT PEKHUM MEPErpy3Ku reHepaTropa C
OTpaHUYCHHEM TOKa cxeMmou 3ammuthl. [Ipu meperpyske 3¢ HEeKTUBHOCT pabOTHI Te-
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Hepatopa (KIIJl) cHmkaercsa. PexkomeHayeTcs CHU3WUTh BBIXOJHOE HAIPSIKEHUE HA
OJIHY CTYTEHb.

Ornpenenenre MOMEHTa MaKCUMaJIbHOM MOIITHOCTH T€HEepaTopa J0 BXO/a B
«HACBIIICHHUEY SBIISIETCSA MPOILIECCOM COTIACOBAHUE TEHEPATOPA C CONPOTUBICHUEM
Harpy3ku. Eciii curnan reseparopa 10CTaToOueH, TO JJIs1 SKOHOMHUHM 3aps/ia aKKyMYy-
JATOPA BBIXOJIHOE HAIPSI)KEHUE MOYKHO YMEHBIIUTD.

Jlns mpoBepku mpeoOpaszoBaTesisi TeHepaTopa HEOOX0IUMO TEPEBECTH PETYIIs-
TOP BBIXOJHOTO HamnpspkeHUs «5-150B» Ha MuHUMYM (KpaiiHee JIeBOe MOJI0KECHHE) U
KPaTKOBPEMEHHO 3aKOPOTUTH BBIXOHBIC KJIEMMbI KYCKOM JIFOOOTO TTpoBOAHUKA. [Ipu
ATOM JIMHEHHAs 1IKajla TeHepaTopa MOKaKeT UMITYJIbChl BXOJHOIO TOKA FeHepaTopa B
TAaKT ¢ yacToToM Moxyssanuu. LiBer naaukaropa « BbIX» meHseTcs Ha KpacHbI, 4TO
SABJISIETCSA TIOKa3aTeJaeM paOOThl CXEMbI, OTPAaHUYEHHUSI TOKA IeHeparopa IMpHu Mmepe-
rpy3Ke.
OcHoBHas paboyast yactora reneparopa — lkl'u. OHa Bcerna AoJ»KHA COBIA-
JaTh C BBIOpaHHOM paboueil 4acToToi npueMHuKa. [1oBbIlIeHHas YacToTa reHepaTo-
pa (5 x['n) mpeaHazHadyeHa (B OCHOBHOM) JJii O€CKOHTAaKTHOTO PEeXUMa Mepeaayu
CUTHAJIA C MOMOUIBIO 3JIEKTPOMArHUTHON paMku. [IOBBIIIEHHAs YacTOTa MOXKET
MPUMEHSTHCA MPU pabOTE HA HEOOJBIINX y4aCTKaX TPACChl U B YCIOBUSIX CHUIIBHBIX
MIPOMBIIIJICHHBIX TTOMEX Ha OCHOBHOM pabdoueit yactore (1 kI'1).
f 0\ R

A }:}_T_

B. )_T_
I

bR =

0 |~ ———

Puc.8. Cxembl NOAKIIIOUEHUSI CUTHAJIBHOTO T'€HepaTopa.
Ecnu renepaTop vcnosib3yeTcst sl 3JEKTPOMAarHUTHOW JIOKALMKU (TpacCUpOB-
K1) 00OBEKTOB, TO MOJIE3HBIM CUTHAJIOM SIBJISIETCS BEJIMYMHA TOKA OT T€HEpaTopa B HC-
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CJIElyEMBIX O0BEKTaxX. DIEKTPOMAarHUTHAs JIOKALKs OCYIIECTBISIETCS HAaPpaBICHHON
AJIEKTPOMArHUTHOW aHTEHHOW IPUEMHUKA.

Ha puc. 8a mpencrapiieH crioco0 mogaun CUTHAIBHOTO TOKA Ha TPYyOy (kabenp),
KOI'/Ia BO3BPATHBIM TOK CHUTHAJa BO3BPAILAETCS B T€HEPATOP YEPE3 PaCIPEACIICHHYIO
€MKOCTb TPYObl OTHOCHUTEIBHO 3€MJIM B MECTax IMOBPEXACHUS H3OJSILIMOHHOIO MO-
KpbITHs. )15l yBeMueHus TOKa cUrHajia B Tpyoe uim kabene, Korja BO3MOXKHO, cie-
JyeT 3a3eMJISITh TPyOy B KOHIIE MCCIIElyeMOro y4yacTka. MaealbHbIM BapuaHTOM SB-
JISIETCS UCTIONB30BaHUE IS IIEMU 00paTHOTO TOKA CHEUaIbHO MOJKII0YaeMOro Mpo-
BOJIa, KOTOPBIN pacroJiaraeTcsi Kak MOKHO Jlajiee oT o0cieayeMon Tpacchl. TO Mo3-
BOJISIET pabOTaTh B YCIOBUSX CHIIBHBIX IIOMEX, HO Ha HEOOJIBIINX PACCTOSHUSX.

OT 3HaueHUs CONMPOTUBIICHUS 3a3€MJICHUS 3aBUCUT BEJIMYMHA CUTHANIA (TOKA) U
KII/l ncionp30BaHus NCTOYHMKA NUTaHUS TeHepaTopa. CONpOTUBIEHNE 3a3€MIICHHS
BCerJa HeOOXOAMMO JIeNIaTh KaK MOKHO MEHbLIE i1 oOecrnedeHns OOJbIIEero OTaa-
BA€MOI'0 T'€HEPATOPOM TOKa IMPH MUHMMAJIBHOM BBIXOJHOM HAINpSKE€HUU (M MHHU-
MaJbHOM MOTPeOIIIEMON MOIIIHOCTH).

JUisi mony4deHusT MakKCHUMaJIbHOM MOIIHOCTH Te€HepaTopa IpU COXPaHEHUU
KIIJl nanpsixkeHue reHeparopa IIaBHO MOBBIIMIAIOT JI0 Havyaia cpabaTbhlBaHUs 3allu-
ThbI OT IEPETPYy3KH (YMEHBUIEHUE SIPKOCTH CBETOIMO/IA HA BBIXOJIE TEHEPATOPA).

MecToM HENOCPENCTBEHHOTO T'aJIbBAHMYECKOTO IMOAKIIOYEHUS IeHepaTopa K
KOMMYHHUKAIIUSIM MOTYT OBITh CMOTPOBBIE€ KOJIOJIIBI KOMMYHHUKAIIUN U TUJIpaHThL. B
MECTE YCTAaHOBKM KOHTAKTHOI'O MarHUTHOTO 3a)XKMMa Ha KOMMYHUKAIMIO0 HEOOXOAH-
MO 00€ecneuuTh HalEKHBIH JIEKTPUUECKUNA KOHTAKT (OYMCTUTh MECTO KOHTaKTa OT
IpSI3U U PAKABUMHBI).

VYcranaBnuBaTh MITHIPh 3a3eMJICHHsS] He Ommke 5-10 M OT KOMMYyHUKAIMHM B
HaIlpaBJIeHUH, EPIECHIUKYISIPHOM PACIOIO0KEHUIO OCH KOMMYHUKaluu. Yem Onmke
3a3€MJIMTENb PACHOJIOXKEH K UCCIENyeEMOMY OOBEKTY, TEM MEHbILAsl YaCTh TOKA CHUT-
HaJla TeHepaTopa pacTeKaeTcsi BAOJIb TPACCHl U MEHBIIE TOJE3HbIN CUTrHal. B kaue-
CTBE 3a3€MJIMTENS, KPOME MPUIIAraeéMoro IITHIPs,, MOXKHO HMCIOJIb30BATh JIFOOOE Me-
TaJUIMYECKOE COOPYKEHUE, UMEIOIIee HAJSKHBI KOHTAKT € 3eMJIeil (MeTalinyecKue
CTOJIOBI, PEILCHI CTOJIOOB CBSI3U U T.1.). Takoe coopyXKeHHe HE JOJKHO UMETh HEeMo-
CPEACTBEHHBIN JJIEKTPUYECKUM KOHTAKT C KOMMYHUKalMen. [l CHUKEHHs compo-
TUBJICHUS 3a3€MJICHUS MOYKHO YBJI&KHUTH MECTO YCTAHOBKHU 3a3€MJISIOILETO IUTHIPS
Y (MIM) TOAKJIIOYUTD JIBA IITHIPA 3a3€MJICHUS MapayijieiabHo. i1 CHUKEHUS COIpO-
TUBJICHUS 3a3€MJICHHUS MIPU YBJIA)KHEHUU MOKHO UCIIOJIb30BaTh PacTBOP MOBAPEHHOM
comu. LTeipu cnemyeT pazHECTH MEXIy cO00 U OT KOMMYHUKALIUKM HA MaKCUMalb-
HO€E pacCTOsTHUE.

Ecny HEBO3MOXKHO TrajgbBaHHYECKOE COEIMHEHHE HUCCIENYyEMONl KOMMYHHKa-
LIMU C TEHEpaTOpOM, JTMOO HE ynaeTcs 00ecleyuTh 3a3eMJIEHUEe reHepaTopa, TO MOX-
HO UCIOJIb30BaTh BBOJI CUTHAJIa B KOMMYHHKAIIMIO 33 CUET 3JIEKTPOMArHUTHON CBSI3U
C TOKOM TreHepaTopa (puc. 80). s 3TOoro MOKHO BOCIOJIB30BAThCS JTHOOBIM MTPOBO-
JIOM M3 KOMILIEKTa uckaTessi. KoHIIbI MpoBoia MOACOEIUHUTD K BRIXOAHBIM KIIEMMam
reHepaTopa U yJIOXKUTh B BUJIE MIETJIA PSIIOM C PACIOIOKEHUEM KOMMyHUKauu. Ta-
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KM 00pa3oM, BOSHUKAET DJIEKTPOMArHUTHAs TpaHC(HOpPMATOpPHAs CBSI3b BBIXOJIHOTO
TOKa TeHepaTopa U TOKa B KOMMYHHKAITUH.

JIyist GECKOHTAKTHOM Tiepefiaud CUTHAJIA ammapaTrypa KOMIUIEKTYETCs CICIH-
aJTbHOW SJIEKTPOMAarHUTHOM u3inydarouen pamkou. [lone3Hslid curnan reHeparopa
P JIEKTPOMArHUTHON CBSI3U C OOBEKTOM OOBIYHO 3HAYHUTEIHLHO MEHBIIE, YeM TIPH
raJlbBAaHUYECKOM COEIMHEHHU. B pexxume mepenayu CUrHalla reHeparopa ¢ MoMo-
HIbIO AJIEKTPOMArHUTHON paMKH I€I€CO00pa3HO HUCIOIb30BaTh MOBBIIICHHYIO pado-
yyto yactoTy (5 k' BMecto 1kI'1). Ilpu sTom manbHOCTH 0OcnenoBanus (Kak mpa-
BUJIO) YMEHBIIAETCS, HO UYBCTBUTEILHOCTh 3JIEKTPOMAarHUTHOM aHTEHHBI TPUEMHUKA
1 3G (HEKTUBHOCTH SJIEKTPOMArHUTHOW paMKU FeHepaTopa BO3pacTaroT.

O6a BapuaHTa MOJKIIIOUECHUS TEHEPATOpa MOTYT MPUMEHSTHCS U K DJIEKTpUYe-
CKUM TOJ3E€MHBIM KaOesiM, Y KOTOPBIX B Ka4eCTBE MPOBOJHHMKA CHUTHAJIA MOKET
OBITH WCITOIH30BaHA KaK MPOBOJSAIIAS W30JMPOBAHHAS 3allMTHAs 000JI0YKa, TaK U
¢da3znbie mpoBojia (puc. 8B).

Ha puc. 8r mokazan BapuaHT, KOT/Ia B KAYECTBE BO3BPATHOTO MPOBO/IA MCIIOb-
3yeTcsl MPOBOSAIIAs 3alllUTHAs 000JI0uka kabens. HecMoTps Ha OOJBIION TOK, KOTO-
PBI MOYKET MTPOTEKATh BIIOJIh KA0EIs B 3TOM PEKHUME, H3TydaeMblii CUTHAJT OKa3bIBa-
€TCSl HETPOTIOPITMOHAIIBHO MEHBIIMM. DTO MPOMCXOAUT M3-3a B3aUMHON KOMIICHCA-
[IMM MarHUTHBIX MOJIEH TPSIMOTO M BO3BPATHOTO TOKA MPHU OJIM3KOM PACIIOIOKEHUU B
MPOCTPAHCTBE JABYX MPOBOIHUKOB.

Ha puc. 81 mpencrasiena emie oJiHa 4acTO MCIOJb3yeMasi cXeMa MOJIKIIIoue-
HUS TPU TPAacCUPOBKE Kabemel, Korja 3akopoveHsl (asbl (1Be WK Bce). 31eCh TOXKE
HE0OXO0MM OOJIBIIION M30BITOUHBIN TOK T'€HEpaTopa M3-3a B3aMMHOW KOMIICHCAIIHH
MarHUTHBIX TOJIEH MPSIMOTO U 0OpAaTHOTO TOKOB. Tak Kak >KWIIbI B KaOeJie MepeBUTHI,
TO CUTHAJI MPUEMHHKA TPU JIBKEHUW BJOJbL KaOems OTIMYaeTCs XapaKTepHOW MO-
TyJSAIHAEH YpOBHS (TIeperBaMu), KOTOPhIE COOTBETCTBYIOT IIIary CBHBKH JKWJI KaOe-
7. B MecTax HaXOXKIEHUST COCTMHUTEIBHBIX MY(T JKHUJIbI pacroiararoTcs 0e3 mepe-
BHUBKH, U CUTHAJ TIPUEMHHNKA UMEET MOCTOSHHBIN YPOBEHb BIOJIbL Kabems. DTO MOXKET
OBITH UCITOJIB30BAHO I OOHAPYKEHHSI MECT 3aJIETaHUS COSAMHUTEIIBHBIX MY (]T.

[Tpu oGcnenoBanny M3OJAIMKA HA HAJIMYHC TTOBPESKICHUNA W KOHTAKTa C TPYH-
TOM Ha OOBEKT MMOJAeTCs HANpsHKEHUE CUTHANA TeHepaTopa. B aTom ciydae s mo-
Jy4eHUs MaKCUMAaJbHOTO CUTHAJIa BBITOJIHO PA0OTaTh C TMOBBIIICHHBIM BBIXOIHBIM
HaMpsHKEHUEM TeHepaTopa. MjeanbHbIM BapHaHTOM SIBIIETCS HEMOCPEICTBEHHOE
raJIbBAHUYECKOE COCIMHEHHE TeHepaTropa ¢ OOBEKTOM, KOTOPBIN COMPUKACAETCS C
TPYHTOM TOJIBKO 4Y€pe3 CBOE M3OJISIMOHHOE MOKphITHE. YacToTa curHanga BeIOUpaeT-
Csl HAMMEHBITICH Il YMEHBIIIEHUS yTeUeK CUTHAIA Yepe3 pacipeielIeHHYI0 eMKOCTh
rpyHTa. [Ipn obcrnenoBaHuM U30JAIUNA CHICITUATBHBIMUA CEJICKTUBHBIMU MPUEMHHUKA-
MU OTPEACIISICTCS XapaKTep U3MCHCHHS IMOTEHIIMAIOB CUTHAIBHOW YacTOTHI 10 TIO-
BEPXHOCTH TPYHTA HaJ MECTOM 3aJIeTaHus KOMMYHHUKAIIMHA, W JIOKAIU3YIOTCS «aHO-
MaJbHBIC» 30HBI. J[aTYnkamMu TOTEHIMAJIA CIIYXaT CUTHAIBHBIC IMTHIPU MPUEMHUKA,
KOTOPBIE BTHIKAIOTCS B TPYHT B MOMEHTHI U3Meperus. [Ipu oOcnenoBaHNM N30JIAIIAN
1eaecooOpa3Ho reHepaTop U MPUEMHHK BKIIFOYATh Ha MOHMKEHHOM dacTtote (1kI'1y
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BMecTo Skl') m3-3a OonblIed JaNbHOCTH PACIPOCTPAHEHUS DIEKTPOMArHUTHOTO
CUTHAJIa HA HU3KUX YaCTOTaX.

Bkioyenne npueMHHKA.

[lepen ucnoap30BaHUEM NPHEMHHUKA LIEIECOO00pPa3HO MPOKOHTPOJIMPOBAThH CO-
CTOSIHME €ro 3JIEMEHTOB NUTaHusA. JlJIg 3TOro BBIKJIIOYATENb NPUEMHHKA «Bki» me-
PEBOAMTCS B BEPXHEE IMOJOKEHUE, U CUUTHIBAIOTCS MOKA3aHMUSI CUMBOJIBHOIO WMHIU-
karope (103.5 puc.7). [Ipu cHU)KEHNH 3HAYEHUS HAIIPSDKEHUS MUTAHUS Ha TPEX rajib-
BAHMYECKHX JJIEMEHTAX 110 ypoBHA 3.3B uX cienyeT 3ameHuTs. [ nuTanus npueM-
HUKA MNPEIIOYTUTENIHO HCIIOJIb30BaTh 00Jiee €MKHE 3JIEMEHTHI (IIEIOYHbIE, aJlKa-
JaifHOBBIE, JIUTHEBBIC). BMeCTO raibBaHUYECKUX DJIEMEHTOB MUTAHUS BO3MOXKHO HC-
II0JIb30BAHUE AKKyMYJIITOPOB MOJAXOAIIETO TUIa-pa3Mepa. B aToMm ciyuae nokasa-
HUS HMHAWKATOpa CJEAyeT CKOPPEKTHPOBaTh (Y aKKyMYyJISTOPOB pa3HbIX THUIIOB
HaIpsHKEHUE B HAYaJle M KOHILIE 3apsiga pa3indarorcs).

Ecam npueMHUK IUIAaHUPYETCS HMCHOJIb30BAaTh ISl ONPENEIICHUS IMOJI0KEHUE
CKPBITHIX U MOJA3EMHBIX OOBEKTOB (TPACCUPOBKH), TO K pazbeMy «Tpacca» npueMHu-
Ka MOAKJIIOYAETCS 3JIEKTpOMAarHuTHas aHTeHHa. Eciam moTpeOyeTcs MOUCK MOBpe-
XKICHUS U30JSIUUHU, TO K KieMMaM «M30a51us» COOTBETCTBYIOIIMMH IIPOBOJAMU U3
KOMILJIEKTA anmnapaTrypbl HPUCOEAUHSIOTCS JBa CUTHAJIBHBIX IITHIPS (C U30JUPOBaH-
HbIMU pyudkamu). IlTeipm npenBapuTensHO cOOHMparOTCs B padouee MOJIOKEHHE.
Kaxx11p1il IITBIPh COEIUHSIETCS] C OJHUM MPOBOJIOM MOCPEICTBOM BHHTA HA METAJUIH-
YECKOM HAKOHEYHHKe. BbicoTa mThipeli, B COOpaHHOM BHJIE€, MOXKET PETYIHPOBATHCA
aHTOBBIMHU 3aKUMaMH.

OcHoBHas pabouas yacTOTa MPUEMHHUKA MpU paboTe COBMECTHO C I€HEepaTo-
poM 1kl

[TpoBepky paboTOCIIOCOOHOCTH ammaparypbl Mepes HadajioM padoT MOXKHO
MIPOU3BECTU C TOMOILBIK AIEKTPOMArHUTHOM aHTEHHbI. [[pMeMHHK BKIIOYAETCs B
pexume «Tpacca». Ecnu HaxaTh U yJiepKUBaTh OJHOBPEMEHHO KHOMKU «+» H «-»,
TO IPUEMHHUK CaM BBIOEPET YCWJIEHHE, UCXOJ U3 YPOBHS LIYMOB. Temepb MOXHO
NPUOJIM3UTh AHTEHHY BKIIIOUEHHOTO MPUEMHUKA K paboTtaronieMy Ha yactore 1kl
reHeparopy. [loka3zanusi Ha UHIUKATOPE MPUEMHUKA JIOJKHBI ITyJIbCUPOBATH B TaKT C
MUTaHUEM CBETOJIMO/A BBIXOJAa F€HEpaTOpa U U3MEHSIOTCS MPU U3MEHEHHUH TOJIOXKe-
HUSI aHTEHHbI OTHOCUTENLHO TeHepaTopa. [laxke He MOAKIIOUEHHBIA K HArpy3Ke reHe-
paTop SIBJISIETCS UICTOYHUKOM 3JIEKTPOMAarHUTHBIX HABOJOK, MOATOMY JIt0ObIE 00CIe-
JIOBAaHUSI MOXHO CUMTATh JOCTOBEPHBIMU Ha YAAJIEHUHU B HECKOJIBKO JECATKOB MET-
POB OT MeCTa MOJIKJIFOYEHUS TeHEpaTopa K 0ObEKTY.

Ecnu nepeBecTu nepekioyaTeab 4aCTOThl MPUEMHUKA B TTosioxkeHne « 100y,
TO MPUEMHHUK MOXET MCIOJIb30BaTh B KAUECTBE CUTHAJA TOK CTAaHLMM KaTOAHOU 3a-
muThl. Ha gactore 100I'T] BO3MOKHA Kak TpacCHpPOBKA, TaK U 00CIICIOBAHUE H30JIsI-
uuu. B 3TOM renepaTtop annaparypsl MOKHO HE UCIIOJIb30BaTh.
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Omnpenesienue pacnojio:keHus (TPacCUPOBKA).

Ycunenne npueMHHKA YCTaHABIMBAETCS B 3aBUCUMOCTH OT YPOBHSI BXOJHOTO
curHasiia u Qonosoro myma. Ilepen HagamoM moucka BbIOMPAIOT TaKO€ YCHUJICHHE,
yTOOBI yKa3aTelb LIKaJbl HAXOAWICS B Hadale MIKaJIbl (MOJACTPOWKAa MOJ YPOBEHb
(¢oHOBBIX 1IyMOB). [Tociie 0OHapykeHHs OC KOMMYHUKALMU YCUJIEHUE YMEHBIIAIOT
TaK, 4YTOOBI yKa3aTeNb HE «3alllKaJInBaD IPU MAKCUMAJIbHOM CHUTHAJIE.

AHM EHHO JpobeHs CuzHOND

JUHUL MOZHUMHOZ0 N0AR [puysm

4 ~ N\

7 77
\ fﬁ%

Puc.9. Onpenenenue ocu Tpaccel MO0 MAKCUMYMY.

K aHTeHHOMY THE3[ly MPUEMHUKA MIPUCOEAUHSAETCS MOMCKOBAasi aHTEHHA U Mepe-
KJIFOYaTEJIEM BXOJIOB MEPEBOAUTCS B MoyoxkeHue «Tpacca». Ecam och mMOMCKOBOTO
KOHTYpa PacroJIOKHUTh MapauieIbHO MOBEPXHOCTH 3eMiik (pUC 9.), TO OCh Tpacchl
OMPENIEIIAECTCS ONEPaTOPOM 0 MaKCHMaJIbHOMY CHUTHAIy, MPOCIYLIIMBAEMOMY B TO-
JIOBHBIX TeJIepoHAX WU 10 MAKCUMAJIbHBIM MOKA3aHUSM UHIUKATOPa MPUEMHUKA.

DJIEKTPOMarHUTHYI0 aHTEHHY HaJl0 MepeMelaTh NepreHIUKYJIIpHO HampaBiie-
HUIO TPACCHI.

Hamnpapnenue npoxokaeHusi TpacChl MOKHO OMPENIEIUTh IMyTEM BPAILICHHUS OCU
AHTEHHBI B TOPU3OHTAIBHOM TJIOCKOCTH Y TTIOBEPXHOCTHU IPYHTA. MUHUMAJIBHBIN CUT-
HaJl COOTBETCTBYET MOMEHTY, KOTJla KaTylka OyJeT COPUEHTHPOBaHA MapaslIeIbHO
OCH TPaccChl.

HaubGonee ToyHOE OmpeseneHne OCH TPacChl OCYIECTBISETCS MO MHUHUMYMY
CUTHaJa, €CIM OCb AHTEHHBI PACIOJIOXHUTh MNEPHEHAUKYISPHO MOBEPXHOCTH 3E€MIIU
(puc.10.). M3MeHeHne curHalia B 3TOM CiIy4yae MPOUCXOIUT Oojiee pe3ko, 4eM IpHu
ONPENICICHUH OCH 110 MAKCUMYMY.
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Puc.10. Onpenenenue ocu Tpaccel N0 MUHUMYMY CUTHAJIA.
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OmnpenesieHus riyOuHbI 32J102K€HUS] KOMMYHHUKAIHI.
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Puc.11. Onpenenenue riryOuHbl METOA0M 45 TpaiycoB.

CHauana ¢ BO3MOXXHOM TOYHOCTB OIIPENEISAETCS OChb U HAIPABICHUE TPACCHI.
Mo0>XHO Ha NOBEPXHOCTH T'PYHTA IPOBECTH YEPTY, ONPEIACISAIOLIYIO IPEAIOJIONKH-
TeabHOE MecTO ocH. [locae 3TOro NOoNCKOBBIM KOHTYpP IOBOPAYMBAETCS B JIepKaTeIIe
¢ ¢uKcaTopoM Mo yriaoM 45° W OCh aHTCHHBI YCTAaHABIWBAIOT B IUIOCKOCTH, IEp-
NEHAUKYJISIPHOM OCU Tpacchl. AHTEHHY CIIEyeT pacloJiaraTb Kak MOXXHO OJMXKe K
IIOBEPXHOCTH I'PyHTA. 3aT€EM aHTEHHY OTBOJAT B CTOPOHY, YKa3bIBAEMYIO IIPHUIIO[-
HSATBIM» KOHIIOM aHTEHHBI OT IPOBEAEHHOW YEPTHI 10 TOUKH CIEAYIOIIEr0O MUHUMY-
Ma curHana. [Ipu nanpHeilleM nepeMeneHnud CUrHail HECKOJIBKO YBEJIMYUBAETCS, a
3aTeM OIIITh yMEHbIIaeTcs. B MecTe mepBoro MUHMMyMa CUTHajla IPOBOJUTCS BTO-
pasi uepTa napajieJbHO OCH Tpacchl. PaccTosiHue Mexy STUMU ABYMs yepTamu Oy-
JIET paBHO IIyOMHE PacloiIoKEeHUs OCU 00BEKTa OT MOBEPXHOCTH IPYHTA.

Jlist 60JbIIeH TOCTOBEPHOCTH U3MEPEHUS TIIYOMHBI MOXHO MPOBOAUTH B 00€
CTOPOHBI OT OCH TPacChl (CHMMETPHUYHO) U OpaTh cpelHee apu(meTrHueckoe 00oux
n3mepeHuid. C MOMOIIBIO AJEKTPOMAarHUTHOM AHTEHHBI BCETJAa OIPENEISETCS pac-
CTOSIHHSI OT TIOBEPXHOCTH TPYHTA JI0 OcH TpyOHsI (0e3 yueTa ee quaMerpa).

[Tpu uckaxkeHHOW PopMe MArHUTHOIO MOJIS MOJ3EMHOI0 OOBEKTa TOYKA MaK-
CUMyMa M MUHUMYMa CHTHaja aHTEHHbI Ha MOBEPXHOCTH T'PyHTa MOTYT HE COBIIa-
nath. Mckaxenuss Gopmbl 1oist MOKET ObITh BBI3BAHO WJIM HE MPSIMOJIMHEMHBIM pac-
MOJIOKEHUEM CaMOTO UCCIeNyeMOoTro o0beKTa (HarmpuMmep, BOJM3U U3THOOB TPACCHI),
WIM MarHUTHBIM TOJIEM OT OJM3KO PaCHOJO0KEHHBIX METAJUIMYECKUX KOHCTPYKLIUN
WU IPOBOJHUKOB C TOKOM.

O0c1eq0BaHuEe 30NN,
OO0cnenoBanre U30JIAIMUA TPYOOIIPOBOIA C MTOMOIIBI0 YCTAHOBKH OCHOBAHO Ha
U3MEPEHUN PA3HOCTH TMOTEHIMAIOB Ha MOBEPXHOCTH 3€MJIM Haja TPyOOIpPOBOAOM,
MOSIBJISTFONIEHCST M3-3a MPOTEKaHUsl TOKa YTEYKM CUTHAja reHeparopa 4epe3 MecTa
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KOHTaKTa MeTajuia TpyObl C TpyHTOM. B KauecTBe 31MeKTpOJOB MpHU 0OCIIEIOBAHUU
M30JISIUUN UCHOJB3YIOTCSI CUTHAJIbHBIE IITHIPU (C M30JMPOBAaHHBIMU pyukamu). Ile-
pen oOcieAoBaHMEM H3OJSIIMM BCETJa OCYIIECTBISICTCS OINpEAeNeHHE IIaHOBOTO
MOJIOKEHUSI 00BbEKTa HcclieqoBaHus. [IoncK MOBpEeXIEHHS N30ISUUN OCYIIECTBIISIET-
Csl C MOBEPXHOCTH 3eMJIM Haja ocbio TpyObl. LlThIpy mpu oOcieqoBaHUM CIEAyeT
BTHIKaTh Ha TNTyOMHY HE MEHee 2 CM, TaK Kak OT 3TOr0 3aBUCUT YYBCTBUTEJIBHOCTbH
Merona. O0cneaoBaHUe M3OJSIIIMM BO3MOXHO TOJBKO Ha HEKOTOPOM YIAJICHUH OT
MecTa MOJAKJIIOYeHHS TeHepaTopa (HECKOJIbKO JAECSITKOB METPOB).

[lepen oOcnenoBaHreM U3OMSAIUMU MOAOUPAETCS YYyBCTBUTEIBHOCTh MPUEMHU-
Ka KHOIIKaMH «+» U «-». Jlj1st 3Toro HeoOX0AUMO OTOMTH B CTOPOHY OT TPacchl U BO-
TKHYTb IITHIPH B TPYHT HA TOM K€ PACCTOSIHUU APYT OT Apyra, Ha KOTOPOM OHU Oy-
YT BTBIKAaTbCA MpHU 0OCIeA0BaHUM Tpacchl. [lanee ycuiieHHWe BBICTABISIETCS TaKUM,
yTOOBI IPHU MPHUXOJE MUMIYJbCa C F'eHepaTopa MOKa3aHWs WHANKATOpA MPUEMHHKA
ObLIM B HavaJie wKaiel. [Tociae 3Toro craHOBUTCS BO3MOKHBIM OTJIMYUTh YBEJIMUECHUE
NPUHUMAEMOT0 CUTHAJIA HaJl «OAO3PUTEIbHBIMUY) MECTAMU MO OTHOUIEHUIO K CHUT-
Haiy (oHa. Tak Kak CUTHaJl TeHepaTopa ocaadeBaeT Mo Mepe NPOABMKEHUS MO Tpac-
ce, TAKYI0 «KaIHMOpPOBKY» UyBCTBUTEIbHOCTH PUEMHHKA LIEIECO00Pa3HO MOBTOPSTH.

CurHajibHbI€ IITBIPU BTHIKAIOTCSI OJHOBPEMEHHO B TPYHT Ha MaKCHMAaJIbHOM
pPacCcTOsSIHUM JAPYT OT JApyra (He MEHee OJHOI0 METpa) U OmepaTop ¢ MPUEMHHUKOM
JTOKUAAETCS UMITyJIbca OT TeHepaTtopa. Eciu ypoBeHb CUTHAJIA NPUEMHUKA B MOMEHT
UMITyJIbCa T€HEpaTOpa HE MPEBBIMIAET (HOHOBBIM CUTHAJN, TO OMEPATOP MPOJIBUTACTCS
II0 OCH TPACCHl U MOBTOPSIET U3MEpPEHHUs. [IOBTOPSAIOT M3MEpEHUsT ¢ UHTEPBAJIIOM HE
Oosee rIyOMHBI PAcIONOKEHUs Tpacchl. VIHTepBan U3MEpeHuss OTMEpSIOT KOJude-
CTBOM IIaroB. JlJis yBeJIMUEHUS CKOPOCTU pabOThl MOKHO MEPEHOCUTH IITHIPU B MO-
MEHT May3bl reHepaTopa. Torjga Ha Kaxablii UMITYJIbC reHepaTopa OyAeT IPUXOAUTh-
Csl HA HOBOE MOJIOKEHHE MITHIPE M CKOPOCTh MPOABMKEHHS MO Tpacce OyAeT Mak-
cuMasibHOU. J[y1g mojacTpoiiku paboThl TeHepaTtopa IMOJl CBOM IIar B TeHepaTope
MPELyCMOTPEHA PETYJIMPOBKA YACTOTHI MOBTOPEHUSI UMITYJIbCOB pyuKod «Moys-
S,

Tak Kak CUTHQJI OT WITHIPEN MPONOPLUUOHANEH PACCTOSHUIO MEXAY HUMH, TO
4acTo 00ciieIoBaHNE M30JSLMU MPOU3BOAAIT JiBa ornepaTopa. Torga oHU nepeaBuUra-
I0TCS IpYT 3a JPYTrOM II0 OCH TPAcChl C UHTEPBAJIOM HA PAcCTOSHMM 3-4 M Ipyr OT
npyra. Kaxaeiil oriepatop HECET CBOM WITBIPh, @ OAUH ONEPATOP ¢ MPUEMHUKOM KOH-
Tpoiupyetr curHai. LITeipp omeparopa 06e3 NMpHEMHHKA COEAMHSETCS C KIEMMOMH
«30ns1Ms» NJIMHHBIM TPOBOJIOM M3 KOMIUIEKTA allapaTyphl, a MIThIPh OMepaTopa ¢
MPUEMHUKOM — KOPOTKHM MpoBOAOM. IIIThIpH BTHIKAIOTCA OlepatopaMu OJHOBpE-
MeHHO. [locie olleHKr YpOBHSI CUTHAJIa OIEpaTOPOM C IPHUEMHHUKOM I10 €r0 CUTHATY
BTOpPOM OrepaTtop nepeaBuraercs Ha 1 — 1.5 M Mo ocu Tpaccel U U3MEPEHUS MTOBTO-
pAIOTCS.

[To Mepe npubnmxeHus: K AePeKTy B U30JALMM HAOIIOIAETCs MOCTENEHHOE
HapacTaHue CUTHaJla. MaKCUMalbHbIA CUTHAJ MpUEeMHUKa OyAeT HaOmoaaThes, KO-
I71a OJIMH U3 WThIpeN OyAeT pacroioKeH TOYHO HaJ MECTOM YTEUKH TOKa B AeeKTe
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m3osanuu. [lpu nanpHeieM ABMKEHHM BJOJIb TPACChl CUTHAJI YMEHBIIAETCS, U B
MOMEHT, KOrja 00a oneparopa HaxoJsATCS Ha OJWHAKOBOM PACCTOSHHUH OT JedeKTa
U30JISIIMY, UMEETCSI MUHUMAJIbHBIN ypOBEHb CUTHaNa. B 3ToM cinyuyae o0a oneparopa
HaxOJSTCS B TOYKAX HA MOBEPXHOCTU 3€MJIM, MUMEIOLIUMX OJMHAKOBBIM MOTEHIMAT,
MO3TOMY Pa3HOCTh IMOTEHUMAJIOB MUHUMAajibHA. [IpM NpOIBHKEHHH OIEPaTOPOB
Janbllle BOEpe], MHTEHCUBHOCTh CUTHAja OIMSTh BO3PACTAET U JOCTUTAET MaKCHUMY-
Ma, KOT/la BTOPOW onepaTop HaXOAUTCs Haja 1e(EeKTOM U3O0JISILHY, T.€. IPU JIBUKEHUU
BTOPOIO ONeparopa BCiE 3a MEPBbIM OJIMH U TOT K€ Y4aCTOK MOBPEXKIIEHUS B U30-
JSAUUU ABAXKAbl MPOSBISIETCS B TOBBIIIEHUM MPUOOPOM CHUTHAja OTHOCUTEIBHOIO
(hoHOBOTO 3HAYECHMUSI.

[Tpu 6:1M3K0 PACHOIOKEHHBIX HECKOIBKUX MECTaX YTEUKH TOKA UX BbIIEJICHUE
3aTPyIHUTENIBHO NP MTPOJIOJIBHOM NEPEMEIIEHUH BAOb Tpacchl. Jis Oonee aetanb-
HOTO 00CJIEJOBaHUSl Y4aCTKa CIEAYET YMEHBIIUTh PACCTOSTHUE MEXIY HU3MEPUTENb-
HBIMH 3JIEKTpoAaMH. XOpOoIlIel rapaHTHEN MOUCKA SBISIETCS CKaYKOOOpa3HOE BbIpa-
YKEHHOE M3MEHEHUE YPOBHS CUTHAIA HA HEKOTOPOM ydacTke. [Ipu nmiaBHOM U BsijIoM
HapacTaHWM CUTHaJa MPUYUHBI AHOMAJIUU MOTYT UMETb, pa3HbIC MPUYUHBI U BEPOSIT-
HOCTb OOHApPYKEHUS TOBPEKACHUS, HEBBICOKA.

MO>kHO HCHOJIB30BATh NONEPEYHOE OTHOCUTEIBHO OCH TPACCHI PACIOJIOKEHHE
3JIEKTPOJI0B. B 3TOM cilydae ouH onepaTop Takxke nepeMeniaercs BOJIU3HU OCH Tpac-
cel. BTopoil onepaTop nepemeniaeTcs napauieIbHO OCH TPACChl HA PACCTOSIHUM JJIH-
Hbl CUTHAJIBHOTO IPOBOJA 3 —4 M.

OT0 K€ MOPsA0K 00CIIeIOBaHUSI MOKET OCYIIECTBIISATh OAUH ornepaTop (OH of-
HOBPEMEHHO BTHIKAET 00a IITHIPS).

Ecnu Heobxoammo paboTaTh C TBEPJOTO MOKPHITUS, TO MOXKHO OOCJIEI0BAThH
M30JISIMI0 HA HECKOJIbKO METPOB B CTOPOHE OT OCH Tpacchl (Hampumep, ¢ 000YMH
JIOPOTH).

Korga ypoBeHb momex MO3BOJISIET, BO3MOXHA pab0Ta OECKOHTAKTHBIM METO-
noM. B aTom ciiydae ¢ anmaparypoit paboTaroT Bcerjaa asa onepatopa. OHU HE BTHI-
KalOT CTEP>KHU B TPYHT, a JIEpKaT UX B PYKE 3a HIHKHIOK (METAJUTMYECKYIO) YacTh.
[Ipu 3TOM curHan oOpasyercst 3a CUET EMKOCTH Ka)KJOro ONepaTropa OTHOCUTEIBHO
3eMyid. B MOMEHT M3MEpeHMs KeNaTeIbHO OCTAaHABIMBATH JBM)KEHHE ONEPAaTOPOB
(m7st yMEHBIIIEHUS IITyMa B CUTHaJIE). B ocTtansHOM, paboTa HE OTIMYAETCS OT MOPSI-
Ka oOcneoBaHus U30JISAIUU ABYMs onieparopamu. [Ipu 6eCKOHTaKTHOM METOoJie ypo-
BEHb IMOJIC3HOTO CUTHAJIA U JAIIBHOCTh 00CIIE/IOBaHUSI MEHBIIIE.

Ecnu mecta Bpe3ku (HECAaHKIIMOHUPOBAHHOE TOJIKIIFOUEHHUE K TPYOOTIPOBOIY)
COMPOBOXKIAFOTCS TIOBPEKICHUEM M30JISIIMN, TO OHU OOHAPYKUBAIOTCA KaK MecTa C
HapyLIEHHON U30JISLHEH.
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Puc.12. I3MeHeHne curHana Ipu 06CJI€I[OB3HI/II/I N30JI0UU IIPpU IIPOAO0JIBHOM H I10-
MEPEIHOM PACITIOJIOKCHUHN SJICKTPOAOB OTHOCUTCIIBHO OCHU TPACChI B MCCTC ITOBPC-
KACHUA U30JISA1UHN.

Tak Kak MPUEMHUK UMEET ABA BXOJa U MPEAYCMOTPEHA pPa3/iesibHAs PETYJIUPOB-
Ka YCUJIEHUS KaXXI0I0 BXOJa, TO BO3MOXKHO MPOBEAECHUE TPACCUPOBKH (OIpPEAECICHHE
OCH Tpacchl) U 00CIeI0BaHNE U30JSLUHU IBYMs onepaTopamMu 3a oAuH npoxon. [lpu
3TOM, OIEPATOP C NPUEMHUKOM IEPUOAUYECKHA YTOYHSET OCh TPACCHI IOMCKOBOM
anteHHoi B pexxume « TPACCA», a octanbHOE BpeMsi HAOIIOaeT 3a CUTHAJIOM BXO-
na «30JIALA». K nsyM BxoaamM NpHUEMHUKA OJTHOBPEMEHHO IMOJKIIIOYAIOTCS IM0-
MCKOBasi aHTEHHA W IITHIPU IS 0OcienoBanus u3oisaiuu. s BeiOopa UCTOYHUKA
curHana ciyxurt nepexntoyarens « TPACCA - U30JI» npuemHuka.

YacTtotra paboThl MpU TPACCUPOBKE U OOCIECAOBAHMM HU3OJSIUU BBIOMPACTCS
ONBITHBIM IyTeM. Hampumep, Ha HM3KUMX YacTOTAaX CHUTHAJ FeHEpaTopa MEIJICHHEE
3aTyXaeT BIOJIb TPACChl U MEHBIIE «HABOAOK» Ha OJIM3KO PacHoJIOKEHHbIE KOMMY-
HUKau. OJHOBPEMEHHO, HA HU3KHX YACTOTAX MEHBIIE YYBCTBUTEIBHOCThH MOUCKO-
BOM 3JICKTPOMArHUTHOM MPU TPACCUPOBKE KOMMYHHUKALIMH.

Pabora no curHajy craHuMi KaTOAHOM 3alIUThI.

Ecnu uccnenyemsliif yaacTok TpyOOIpoBOAa MOJIKIIOYEH K CTAHIIUM KaTOIHOU
3aIlUTHI, TO TIOSIBJISIETCS] BO3MOKHOCThH paboTaTh 0€3 MCIOIb30BaHUs TeHepaTopa at-
napaTypbl U UCIOJIb30BaTh B KAYECTBE CUTHAJIA TOK KATOAHOM 3alUTHI.

JI71st 5TOTO MPUEMHUK Tepekiitouaerca Ha padouyto yactoty 100 I'i. Bozmox-
HO OTIPEJIEJICHHE KaK TUIAHOBOTO MOJIOKEHHUS (C IIOMOIIBIO0 aHTEHHBI), TaK U 00CIIe0-
BaHHME COCTOSIHUE M3OJSIIIUMU (KOHTAKTHBIM CIIOCOOOM JBYMS OIlepaTopaMu C MOMO-
IO IITHIPEN).

OCoOEHHOCTBIO CUTHAJIa KaTOAHOW 3alIUThl SIBISIETCS €ro HHU3Kas 4acToTa
(100I'm) u oTcyTCTBUE MOAYJSALMHU (OH «HEMPEPBIBHBINY). M3-3a HU3KON 4YaCTOTHI
CUTHAJIa ¥ OJIM30CTU K YaCTOTE MPOMBIIUIEHHONW CETH YPOBEHb MOJE3HOIO CHTHaja
(OTHOCHUTEJIBHO 1IIyMa) B aHTEHHE, ITPU IIPOUUX PABHBIX YCIIOBHS, 3HAUUTEIIBHO HIKE.
A OTCyTCTBUE MOAYJSILIMU 3aTPYIHSET BBIJECICHHUE «IOJE3HOT0» CUTHAJla OTHOCH-
TEJbHO «(OoHaY.
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[Tpu obcnemoBanny U30IAIUU (U3-32 OTCYTCTBUS MOAYJISIIAN) BPEMS H3MeEpe-
HUS MU PUTM NEPEMEIICHHs] BBIOMPAIOTCS MPOU3BOJIBHO. Tak Kak paziIMyuMOCThb IO-
JIE3HOTO CUTHaja 0e3 MOAYJSAIMU MOXET ObITh HEBBICOKA, TO Iiejaecoo0pa3Ho pabdo-
TaTh BJIBOEM, BTBIKas IITHIPM Ha paccTOAHHM B 3-4 M. beckoHTakTHbIN pexum (0e3
HITBIPEN ) HEMPUMEHHUM H3-3a HU3KOM 4aCTOThI CUTHAA (ITOJIE3HBIN CUTHAT MEHBIIIE).

8. TEXHUYECKOE OBCJY’KUBAHUE

Texandeckoe oOCTy>)KMBaHUE aMMapaTypPhl MPOU3BOIUTCS €KEKBAPTAIHHO, 10
U TIOCTIe ITUTEIHHOTO XpaHEeHHs Ha ckiaje (6osee 1 roga) wim mepes HadajaoM pa-
0ot1. OOCIyXkMBaHUE MPOU3BOIUT KBATU(PHUIIMPOBAHHBINA CIEIUATUCT, O3HAKOMUB-
IIUICS C COJIEP )KaHUEM HACTOAIIETO JOKYMEHTA.

OO0ciy:XMBaHUE 3aKIIOYAETCS] B MPOQPHIAKTUYECKOM OCMOTPE U TPOBEpKE
KOMILJICKTAIIUH.

CocTaBHbIE YacTH ammapaTypbl OYUIIAIOTCA OT MOBEPXHOCTHBIX 3arpsi3HEHUM.
CpabaTbiBaHHe BCEX MEpEKIIIoYaTeIe U KHOIMOK JIOJDKHO OBITh YETKUM, MPUCOEIH-
HUTEJIbHBIE KJIEMMBI HE JIOJDKHBI MPOBOPAYMBATHCS TOCie 3araruBanus. Ha mpuco-
CAMHUTEIIBHBIX TPOBOJaX JOJDKHBI OTCYTCTBOBATh BH3YaJdbHO 3aMETHBIC TTOBPEXKIIC-
HUS M30JsMd. HakOHEYHWKH M pa3heMbl Ha BCEX COCAMHHUTEIBHBIX IPOBOAX
TOJDKHBI TIPUCYTCTBOBAaTh W OBITH 0€3 MOBPEKIACHHM, MPETATCTBYIONINX WX JalThb-
HeHIemMy ucnoib3oBanuio. [1o Mepe HEOOXOIUMOCTH, JIEMEHTHI TUTAHUS TIPUEMHU-
Ka 3aMEHSIOTCSL.

9. XPAHEHUE U TPAHCIHOPTUPOBKA

[TIpubop MOKEH XPAaHUTHCA B 3aKPHITOM MOMELIEHUM HPH TEMIEPaType OT
+5 9C 0 +45 °C u ortHOCHTENILHON BIaXKHOCTH Bo3ayXxa He Gonee 80 % mpH OTCYT-
CTBUH arpecCUBHBIX JIETYYHX BELIECTB.

JlonyckaeTcsi TpaHCIIOPTHPOBKA NpUOOpa B TPAHCIIOPTHON Tape BCEMH BH-
JaMy TPAHCIIOPTA IIPU TeMIlepaType okpyxkatomeii cpeast o +5 °C no +50 °C u or-
HOCHUTEJIBHOM BIIAXKHOCTH OKPY’KAIOIIET0 Bo3ayxa a0 98 %.

IIpu TpaHCIIOPTHPOBKE JOJKHA OBITH ITPETYCMOTPEHA 3aIUTa OT IONa aHus
aTMocepHBIX 0caKoB U NbLIK. He fomyckaeTcs KaHTOBaHKE IPUOOpA.
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10. TFAPAHTHUU U3T'OTOBUTEJIA

["apanTuitHbeiii cpok 3kcruryatanuu anmapatypsl AHITM-K oaun rox co mauA
OTTPY3KHU B aipec MOTPeOUTENs IPU yCIOBUU COONIOACHUS MTPaBUil TPAHCIIOPTUPOBa-
HUH, XPAHEHUS, SKCIUTyaTaIUU.

[Ipu oTka3e B paboTe WJIM HEUCIPABHOCTH B MEPHUOJ NEUCTBUSI TapaHTUMHBIX
00513aTeNBCTB U3/CNKE JODKHO ObITh HAlPaBJICHO HAa PEMOHT IO aJipecy MpeanpHs-
THUSI-U3TOTOBUTEIISA:

11. TIPOBEPKA

W3nenue OTHOCUTCA K KIACCy MHIMKATOPHBIX MPUOOPOB M HE MOJJIEKHUT IO-
BEPKE B METPOJIOTUYECKUX OpraHax.


mailto:kvazar91@yandex.ru
http://www.kvazar-ufa.com/

12. CBUAETEJBCTBO O ITPUEMKE.

Koutposan napamerpoB usnenns

I'enepartop
HaumenoBanue IHo macnopry dDakrt
Yacrora curnana reaeparopa (B ¢gaze reHeparuu
HaIpsDKeHHs ), pexxuM « 1k, I'h 975+1.
MakcumanbHasi MOIIHOCTh T€HEPaTOpa B UMITYJIbCE,
BT, HE MeHee 75.
[Tepuon MOmyASLUK BBIXOJHOTO HAMPSKEHUS PETY-
JUPYETCs, C 0.5-2.
AMITTUTY1a BBIXOJTHOTO HANPsHKEHUS TeHepaTopa 06e3 or 5B
HArpy3KHy MpU HANpsHDKEHUU MCTOYHUKA nuTanus 12 B | 1o 150 B ¢
peryiupyercs 1aroMm He
6oxee 6 1b.
IpuemHuk
HauMeHoBaHue IIo macnopry dakr

MakcumannHas YYBCTBUTCIIbHOCTD IIPUCMHHUKA HA

yacTtore B pexume «1kl'u», MxB 50.

[{eHTpaJibHbIE YACTOTHI MOJOCHI MPOITYCKAHUS MPHU- 100+£1,

eMHuka [ 975£10;
5025150.

JIoOpOTHOCTB CEEKTUBHOTO YCUIIUTEIIS IPUEMHUKA

Ha BCEX pabouMX 4acTOoTaX, CAUHUI], HE MEHEe 45,

PerynupoBuuk: (

MOJIITUCH
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KOHTpOJIL KOMIIVICKTHOCTH HU31C¢IUHA

HaumenoBanue Koumnu. dDaxT
I'eneparop AHIIN-K 1
ITpnemauk AHITN-K 1
AHTEHHA 3JIeKTPOMArHUTHAas 1
TenedhoHbI TOJTOBHBIE 1
Kununca koHTakTHas MarHUTHast 1
IITBIpB € raJIbBAHUYECKOM CBSI3bIO 1
IITeIph 3a3eMIIsFOIIAIN 2
[TpoBoj (IBOMHOM) MOIKIFOYEHUS T'eHepaTopa K Uc- 1
TOYHUKY NUTAHUS (2 M)
[IpoBoJ1 moAKIIOYEHMs TeHepaTopa K Harpy3ke (7 m) 2
[IpoBoa AJI MOAKITIOYEHUS IITHIPS 3a3€MJISIOLLETO K
IPUEMHUKY (4 M) 1
[IpoBox AJIA MOAKIIOYEHUS IITHIPS 3a3€MIISIOLIETO K
npueMHuKy (1.5 m) 1
Pamka uznmydaroniasi 3JeKTpoOMarHiuTHas 1
[IpoBox ¢ BUIKOW MOAKIIFOUEHUS PAMKH U3JTy4aro- 1
el K reneparopy (ABorHOM, 1 M) *
Axkkymynsitop 12B 1
DnemenT nutanus tuna 316 (AA/LR6) 3
3apsiIHOE YCTPOUCTBO 1
*Pagnocrannus crangapt LPD KOMILIEKT
[TacnopT, MHCTPYKLIMS TIO SKCILTyaTallud U TEXHUYE- 1
CKO€ ONMCAHUE
OyTisp 1

* - mocTaBIIsIeTCA 110 AOINOJIHUTCIIbBHOMY 3aKa3y.

VKOMILIEKTOBAHO: (

oA Ch

Annaparypa AHIIN-K 3aBoackoit Homep

HU3roTOBJICHA, IIPHUHATA U IIPpU3HAHA FOI[HOﬁ IJIs1 OKCILTYaTaluu.

JlaTa OTrpy3KH :

A1 -MM -TTIT

OTK

ML.IL
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