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1.HASBHAYEHHUE

Tpacconedexronckarens «KBasap» mpenHazHadueH Ui ONPENENCHHs] TPacChl METaNIMYECKUX
MIO/I3EMHBIX COOPYKEHUH M CIIyTHHUKAa HEMETAJUIMYECKHUX TIa30IpOBOJAOB, IPOBEPKU IIEIOCTHOCTH
TMJIPOU30JIALIMOHHOIO 3allUTHOIO IOKPHITUA. MOKET HCHONb30BaThCs Il TPACCUPOBKU MHOTHUX
CKPBITBIX JTUHEWHO MPOTSHKEHHBIX COOPYXEHHUH U3 AJIEKTPOIPOBOJSAIINX MATEPUATIOB (3JEKTPOKaOeb,
BOJIONPOBOJ, TEIJIOTPACCA).

Oco0OeHHOCTBIO  Tpaccoae(EeKTOUCKATENsT SABISIETCS KOMIIAKTHOCTb, OOJbIIAs MOIIHOCTb
CUTHQJIBHOIO T'€HEepaTopa M BbBICOKAs UYYBCTBUTEIBHOCTh IIOMCKOBOI'O CEJIEKTUBHOIO IPUEMHUKA.
Tpacconedekronckarensb BHIIIOJHEH HA COBPEMEHHOM 3JIeMEHTHOH 6ase.

2.TEXHUYECKHUE XAPAKTEPUCTHUKU

2.1. I'enepaTop cMrHAJbLHBIMH.

[TapameTp 3HayeHue

YacroTa curnana Ha BeIX0JIe TeHeparopa, ['m* 500+1;
1000+2;
5000+10

I'enepaTop obecrnieunBaeT MOIYIISALNIO HAMIPSHKEHUS CUTHAJILHOM YaCTOTHI 1

HMITYJIbCAMU C NIEPUOJIOM ITOBTOPEHUS, C

JUIMTenbHOCTh BPEMEHU T'eHEepAIlii HAPSHYKEHUS] CUTHAIBHON 4aCTOThI 0.3

COCTaBJISIET , C

MaxkcuManbHasi UMITYJIbCHAsE MOIIIHOCTh HA OMHUYECKON Harpyske B ¢aze 70

reHepanuu HanpsokeHus (Ha yactore 1kI'n npu Hanpspkenuu nutanus 12 B), He

MeHee, BT

BbIxoiHas MOITHOCTB T€HEpaTOpa B peKMME aBTOMaTHUECKOIO COIJIACOBAaHUS 10

Harpysku peryaupyercs crynessamu ot 0 1o 100% crynensmu no, Bt
MakcumanbHasi aMIUTUTYAa HalpsDKEHUs B UMITyJIbce reHepanuu cocrasisgeT He | 100
MeHee, B (Ha omnueckoit Harpy3ke 1kOwm u HanpspkeHuu nutanus 12 B).

Bpewmst paGoThl reHepaTopa Ha OMMUYECKYIO HAarpy3Ky CONPOTUBIIEHUEM OT HYJIS be3 orpannyenus
(KOpOTKOE 3aMbIKaHUE) 10 OECKOHEYHOCTHU (XOJIOCTOU X0]1)

HanpspkeHne nutanust reseparopa, B 10+15
["abapuTtHbIe pa3Mepsl reHepaTopa, He 6ojee, MM 213x137x85
Macca renepartopa, He OoJiee, KT 1

I'eneparop coxpanseT paboTOCIOCOOHOCTD MPHU BO3IEHCTBUH

pabouux Temneparyp, °C —-20++40
OTHOCHTENbHOU BiIakHOCTH 1ipH 20°C 80%

* Tlo AOIOJIHUTCIbHOMY COTJIAICHUIO C 3aKa3YMKOM HOMHWHAJIBHBIC 3HAUYCHUA U KOJUYCCTBO pa60q1/1x
YacCTOT reLeparopa MOKET OBITh N3MCHEHEL.
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2.2. llpueMHUK NOUCKOBBIIA.

ITapameTp 3HayeHue

LlenTpasipHas 4aCTOTAa MOJIOCHI MPOMTYCKAHUS MpUeMHHKa, [ '1:* 50+0.25;
100+0.5;
500+2;
100045;
5000+£25

JI0OGpOTHOCTh CENEeKTUBHOIO YCHIJIUTENS MPUEMHHKA Ha BCEX 45

pabounx 4acToTax, He MEHee, CIUHUI]

UyBCTBUTEIBHOCTh MPUEMHHKA 10 HANPSDKEHUIO MPHU [TOJHOM 20

OTKJIOHECHHH CBETSIICHCS TOYKM IIKATLHOTO WHAMKATOpa, HE

MeHee, MKB

BxogHoe omMHuUecKoe CONpPOTHUBICHHE YCHIIMTENS NMPHUEMHUKA B 3

pexxnmMe obcenoBanus u3onsanuu, He menee, MOwm

JluHamMuuecKuid [uana3oH MPUEMHHUKA TIPH ITOJTHOM OTKIIOHCHHUH 90

CTpEJIKHU MIKAJIILHOTO Npubopa, He MeHee, 1b

Hamnpspkenve nutanue NpUeMHHUKA OT TPEX JIEMEHTOB Thra 316 3-5

(popm-dakTop «AAy»), B

Cpennuii TOK TOTpeOJICHHs] NMPUEMHHKA (MPU BBIKIIOUYEHHOMN 40

nupoBOM WHAWKAIMK W HamnpspkeHUH nuranus 4.5 B), He

bonee, MA

["abapuTHBIE pa3Mepsl MPUEMHUKA, HE OoJiee, MM 201x137x65

Macca npuemHuka 0e3 3JIeMEHTOB ITUTaHusI, He OoJiee, KT 0,3

[TpueMHUK coxpaHseT pabOTOCIIOCOOHOCTD MTPU BO3ACHCTBHH

pabounx Temnepatyp, °C —20++40

OTHOCHTENIbHOM BiIakHOCTH 1ipH 20°C 80%

* Tlo AOHNOJHUTCIIBHOMY COTJIANICHUIO C 3dKa3YMKOM HOMUHAJIBbHBIC 3HAYCHUA U KOJUYCCTBO pa6oqnx

4aCTOT MPUEMHHUKA MOKET OBITH N3MEHEHEI.

3. COCTAB U3JEJUA U KOMIIVIEKT IIOCTABKH

Tab6muna 1
Ne HanmenoBanue ITo3. Ha puc.1 Konunuectso
1 | I'enepaTop 1 1
2 | IlpoBoj muTaHUs reHepaTopa OT aKKyMYyJsITopa 8 1
3 | [IpoBox uIst MOJKIIOUEHUS LITHIPS C TalbBaHUYECKOH 9 1
CBSI3BIO

4 | TlpoBon A MOAKIIIOUEHUSI MATHUTHOM KIIUTICHI 9 1
5 | *IIpoBox 11t NOAKIIOYEHHS SJIEKTPOMAarHUTHOM paMKy 12 1
6 | MarauTtHas Kunca 7 1
7 | IITeIpb € TajIbBaHUYECKOMN CBSI3BIO 6 2
8 | IMpuemumK 2 1
9 | AnTenHa 3 1
10 | Tenedons! rosOBHBIE 4 1
11 | llITeips 6e3 raspBaHUYECKON CBSI3U 5 1
12 | TIpoBox ist MOAKITIOYESHUS IITHIPEH 10 1
13 | *Pamka sneKTpoMarHuTHas 11 1
14 | DnemenT nutaHus TN AA 3
15| ®ytasp 1
16 | Axkkymynsarop 12B 1
17 | 3apsigHOE YCTPOHCTBO 1
18 [*Paguocranuus ctanaapt LPD KOMILIEKT
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No HaunmenoBanue ITo3. na puc.1 KonnuectBo
19 | OrBeprka 1
20 | IMacopr 1

* - KOMHJ’ICKTyeTCH 110 ,Z[OHOJ'IHI/ITGJ'IBHOI‘/'I 3as1BKC.

Buemnuit Bua tpacconedekToucKaTels B pa3BepHYTOM BHUAE CXEMaTHMUYECKH H300pa’keH Ha

puc.l. LITeipu mocTaBisAIOTCS B pa300paHHOM BHJE, MOPSAIOK UX COOPKH MOKa3aH Ha puUC.2.

b ? 6

Puc.1. Tpacconedexrouckarenn.

Wmeps ¢ 207bbonuseckol cha3b0 Pyska
Peasdoboe coedunerue " [lpoBod 3a3emneHus

[imeips Ge3 zonsboHuyeckou chasu

WaonauuoxHas Bmunka

Mpobod cuzHansHuOkpacHsd) /

Puc.2. HlTeipu.
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—  KBA3AP Bux

5-100B

> s .
o

Bkn. Pexum

Puc.3. 'enepaTop curHajibHbI.

1 — xiemMMbl nuTaHus, 2 — CBETOAMOJ MHIMKALWYU MUTAHUS, 3 — HUPPOBOM HMHAMKATOD, 4 —
KHOIIKAa BKJIIOYCHUA-OTKIIIOUYCHUA ITUTAHUA, 5 —KHOTIKa MEPCKIOUCHUA PEIKUMOB pa6OTI)I 1 MHAWKaIluu,
6 — KHONKM W3MEHEHHs pPEryIHpPYeMbIX IMapaMeTpoB, 7 — HHIUKATOP BBIXOJHOTO HANPSDKEHHUS H
Neperpy3ku, 8 — KJIIEMMBbI [TOAKIIOUEHUS Harpy3KH.

(?@4}(} O-O-O-O-0-0-O-0-0-0
3 6 9 12 15

KBAJAP

B Jo/5
DTV e 1 ]8

Puc.4. IIpyeMHUK CENEeKTUBHBIMN.

1 — nepewitouarenb MUTaHWs, 2 — CBETOAMOMAbI JMHEHHOTO CBETOBOIO YKa3aTessl YpOBHS
curHaia, 3 — mu@poBOM HMHIMKATOP, 4 — KHONKHM M3MEHEHMsI PErylHpyeMblX MapaMeTpoB, 5 —
CBETOJMOJl PEKMMa BKIIIOUEHUS PE30HAHCHBIX KOHIECHCATOPOB, 6 — KHONKA IEPEKIIOUEHUS pPEKUMa
paboThl M MHAMKAIMH, 7 — THE3/I0 BXOJa MPUEMHHKA, 8 — THE3/I0 MOIKJIFOUEHUS TOJIOBHBIX TEJIEe(POHOB.

4. YCTPOMCTBO ¥ IPUHIIUII PABOTHI

4.1. YcTpoiicTBO reHepaTopa CHrHAJbHOIO.

I'enepatop (puc.3) BeIpabaThIBaeT MEPEMEHHOE MOAYIMPOBAHHOE HAMPsHKEHUE CHUTHAA
pabourx YacTOT TMOBBIIIEHHOW MOIIHOCTH IS MOJAauu €ro Ha ooOcienyembie 00beKThl. MarHUTHBIN
MOTOK, HHAYLIUPYEMBII TOKOM I'€HepaTopa, UCIIOIb3yeTCs IS JIOKAUU IIPU TPACCUPOBKE MOA3EMHBIX
COOPY)KCHHI, a HalpsDKEHUE TEeHepaTopa - i OOHApYKEHHS MECT TOBPEKICHUS H3OJALHUH T10
XapakTepy TOKOB YTEUYKHM Ha TOBEPXHOCTH TpYyHTa HaJa HCCIeayeMbiMu oObekTaMu. [lutanwue
reHeparopa OCYIIECTBIISIETCS OT UCTOYHHMKA MOCTOSIHHOTO TOKA ¢ HOMUHAJIbHBIM HampsbkeHuem 12B
MOAXOSAIIEH MOIIHOCTH (AKKYMYJISITOP WM BBIIPSIMUTEIND ).
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B cocraB renepaTopa BXOJIUT MUKPOKOHTPOJLIEP ¢ LU(POBBIM HHANKATOPOM, YIPABISAEMBIN MpU
MOMOIIM KHOMOK. MHUKpPOKOHTpoJiep (OpMHUpPYET YacTOTy U CKBaXHOCTh BBIXOJHOI'O CHTHAJIA,
HCIIONB3Ysl BCTPOCHHBIM KBAPIIEBBIN T€HEPATOP B 3aBUCUMOCTH OT BBIOPAHHOTO pexuMa. BcTpoeHHBII
aHaJIoro-IH(poBoi MpeodpazoBaTeb MUKPOKOHTPOIUIEPA UCIOIB3YETCS I U3MEPEHUs U UHANKAIIUN
noTpeOIsIEMOro TOKA, MUTAIOIIEr0 HAIIPSKEHUST U MOLIHOCTH reHeparopa. s 3aluThl OT Ieperpy3ku
BBIXOJHBIX TPAH3UCTOPOB I'€HEpPATOpa U OIPaHUYEHMS] MAKCUMAJIbHON MOIIHOCTH IPUMEHSETCS CXeMa
BBICOKOYACTOTHOTO  IIMPOTHO-UMITYJIBCHOTO PETYJUPOBAHUA HMIIYJIbCOB CHTH@JIBHOM YacCTOTBHI.
@yHk1MI0 BbICOKOYAcTOTHOrO IIMM BBINIONIHAET OTAEIBHAS MHUKPOCXEMa KOHTPOJUIEpAa MMIIYJIbCHBIX
npeoOpa3oBareseil HCTOUHUKOB IUTaHMSL.

JUis 3aluThl CXeMbl TIeHeparopa OT CIy4allHOro BKJIIOYEHHS Ha OOpaTHYIO IOJISIPHOCTh
IIPEYyCMOTPEHA CXEMa BBIIIPSIMUTENS HA MOLITHOM I10JIEBOM TPaH3UCTOPE.

C mnomoupl0 TPAH3UCTOPHOTO JIBYXTAaKTHOI'O KIIIOYEBOI'O IpeoOpa3zoBareist I[OCTOSHHOE
HanpsDKeHUE TeHepaTopa IpeoOpasyercss B mepeMeHHoe. s coriacoBaHUsl BBIXOJa I'eHEpaTropa C
COIIPOTHBIIEHUEM HArpy3Kd MCIIOJIb3YETCS UMITYJIbCHBIA TpaHchopMaTop ¢ OTBOJAMH. YIpaBIeHHE
BBIXOJHON MOLIHOCTBIO T€HEpaTopa OCYLIECTBIIAETCS aBTOMAaTUYECKU WM BPYYHYIO B 3aBUCUMOCTHU OT
33JJaHHOT'O OIIEPaTOPOM YPOBHS MOLIHOCTH M TEKYLIETO 3HA4YCHMsI HArpy3Kd Ha BBIXOJIE I'€HEpaTopa.
JUia nIaBHOTO M3MEHEHMsSI BBIXOJHOTO HAIPSDKEHHWS W MOIIHOCTM B OIPAaHMYEHHOM JlMalla3oHe
HCIOJIB3YETCSl METOJ] HU3KOYACTOTHOTO IIMPOTHO-UMITYJIBCHOTO peryaupoBanus. [l perynupoBaHus B
Ooiee MUPOKUX TpeAenax H3MeHseTcs Kod((UIUEeHT TpaHCHOpMAUM C TOMOIUIBI0 KOMMYTAIHH
OOMOTOK COIVIaCYyIOLIEr0 HMMITYJIbCHOTO TpaHc(opmaTopa TreHepaTopa. OTO IO3BOJSET COXPAaHHUTh
Bbicokuil KIIJI renepaTopa npu uzmMeHneHuu conportusiaeHus Harpy3ku ot 0.1 1o 300 Om.

[TuTaromee HanpsKeHUE NOJKIIOYaeTCs K kiemmaM «12 By ¢ coOmirofenueM mojsipHOCTH, TIpU
HapyLIEHUU - T€HEPaTOp HE BKIIOUUTCS.

JIByX1IBETHBIH CBETOAMOAHBIN HHAMKATOp UTaHus (10) sBiaseTcss MHOTO(QYHKIMOHATbHBIM.

[Ipu nHanpspkenun nutanus ot 9 no 16 B cBeroanon (10) umeer 3enensbiil uBet cBeueHus. [lpu
HanpspKeHNUU nuraHus MeHee 11.5 B cBeroanon HauMHAeT MUraTh. JTO SIBISETCS MPENAYIPEIUTEIBHBIM
CUTHAJOM O HEJIONYCTUMOM YpOBHE paspsla aKKyMyjsaTopa, €clld IHWTaHue TIeHepaTopa
OCYILLECTBISICTCS OT KHUCJIOTHON CBUHIIOBOH aKKyMyJsATOpHOH Oarapeu. Ilpu 3eneHoM cBeueHHH
unaukaropa (10) mpeobpazoBaTenb renepaTopa BKIIOYEH.

Ecnu nanpspkeHue murtaHusi craHoBUTCS MeHee 9 B umm Gosee 16 B, To mpeoGpazoBatenn
reHepaTopa BBIKJIIOUaeTcs, a uHAuKaTop nutanus (10) ropuT KpacHBIM IIBETOM.

Harpy3ka renepatopa mnoxkmodaercss K kiemMmaMm (8) «Bbixon». Hamuume BbIXOJHOTO
HaNpsDKeHUs UHAyHupyercs ropeHueM ceetoguoa (7). Ilo spkocTu TopeHHs 3TOro CBETOIM0/1a MOKHO
CYIUTh O CTEIIEHU NEPErpy3KU IeHepaTopa, KOTrJa BBIXOJAHOE HAIPSDKEHWE HAUMHAET OrPaHUYMBATHCS
cXxeMol 3amuTbl. MoOMEHThl cpalOaTblBaHHE CXEMbl OIPAaHUYEHHS TOKAa CHJIOBBIX KIItOUeH
CUTHAJIM3UPYETCS] KPACHBIM IIBETOM CBEUYECHMSI YKa3aHHOTO CBETOIHMOAA.

YPOBEHb BBIXOJJHOTO HANPSKEHUS PETYIUPYETCs] aBTOMAaTUYECKH WM BPYUYHYIO B AMANa30HE OT
5 mo 100 B.

['enepaTop pa3MmelieH B IMJIACTUKOBOM NPSMOYIOJBHOM KOPITyCE, COCTOSIIEr0 U3 BEpXHEH u
HkHel II-00pa3HbIX MOJOBMHOK, CKpEIUIEHHBIX BHHTaMHU CHM3Y Kopmyca. Bce snemMeHTI
MOJIKJIFOUEHUS, YIIPABIICHUS U MHIMKAIIMK TeHepaTopa pa3MelIeHbl Ha MepeHel naHean reHepaTopa.

4.2. YcTpoicTBO NPHEMHUKA MOUCKOBOTO.

ITouckoBelii npueMHUK (puc.4) sBISETCS CHEUATbHBIM CEJIEKTUBHBIM BOJBTMETPOM. Pexxum
paboThl BXOAHBIX IEMEM NEepeKtoyaeTcsi B 3aBUCUMOCTH OT HCIOJIB3yEMOI'O JaTdyhKa BXOJHOTO
curHana. Ilpu oOcienoBaHWM TOKOB YTEUKH Yepe3 IMOBPEXKACHUS H30JALUM BKIHOYAETCS BBICOKO-
UMIIEHAAHCHBIN peXuM (Muraer cperonuoa pexuma 5). Ilpy MarHuTHONW JOKalUMM C MOMOUIBIO
JIEKTPOMAarHUTHOM aHTEHHBbI IPUEMHUKA BXOJHBIE LIENIM NPUEMHHKA HACTPAMBAIOTCS B PE30HAHC Ha
KakJ0i paboueil 4acToTe, 4TO MOBBIIAET OOIIYI0 YYBCTBUTEIBHOCTh U M30HMpaTeNbHOCTh. [Ipu 3TOM
BXOJTHO€ CONPOTHBIICHHE Ha paboueil 4acToTe NMPUEMHUKA OKAa3bIBAETCS HU3KOOMHBIM (JeCITKH KOM).
Ceeroauof (5) pexxuma Mpu 3TOM HE TOPHT.

Cxema npueMHHUKa IIpelyCMaTpuBaeT CTYNIEHYAaTOE U3MEHEHUE YyBCTBUTEIBHOCTU. Beero ectsb
JecsTh CTyNmeHeW (OT HylIs [0 JEBATH). YCWICHHE KaXIoW CcTynmeHu ommmdaercs Ha 10xb
(mpuOAM3UTENBHO B TPU pas3a). BHYTpH Kaxk10# CTyleHU BeIMYMHA BXOJHOTO CUTHAJA ONpEeAemseTcs
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BU3yaJIbHO TI0 JUIMHE CcBeTsmehcs mkansl (2). Ha TenedonHOE THE3M0 TpPHUEMHHKA MOAACTCS
HalpspKeHHE ¢ 4acToTod okono 1kI'm m ¢ aMmiauTyAoil, MpONOPLMOHANBHON BEJIMYMHE BXOAHOIO
CUTHAaJIA.

Cxema mnpeoOpa3oBaHUS BXOJHOTO CHUTHANA, €r0 pPEryJIHMpPOBKAa M CEJIIEKTUBHOE YCUIICHUE
IIOCTPOCHO Ha aHAJIOrOBOM CXEMOTEXHHKe. Bce koMMyTanuu curianga, u3MepeHus U (popMHpOBAHUE
CBETOBOW M 3BYKOBOW MHIHMKAIMM W HUHTEpPEiic ¢ omepaTropoM OCYLIECTBISETCS IMPOrPaMMHO
MUKPOKOHTPOJIIIEPOM.

Beibop pexxuma pabOThl M HMHIUKAIMM TPUEMHUKA OCYIIECTBISIETCS IOCIEI0BATEIbHBIMU
HaXXATUAMHM KHOIKM PEKUM. lIpH 3TOM TEeKylui pEeXUM MEPEKI0oYacTCs MO0 KPYry € IEpBOTO J10
nociuenHero. Vi3aMeHeHre HacTpoeK TEKYLIEro pekumMa paboThl OCYIECTBIIAETCS HaXKaTHEM Ha KHOIKHU
«OombIIe» U «MeHbIe (4) He00X0UMMOE KOITHYECTBO pa3s.

OTcek mMTaHUs NpPUEMHHMKA PACIOJIOXKEH 3a 3aJHel CTeHKoW mnpubopa. MUKpPOKOHTpoOILIEp
IIPOM3BOJUT HENPEPBIBHBIN KOHTPOJIb YPOBHS NMUTAOIIEr0 HanpsukeHus. [1epBrlii (HyJ1€eBOM) CBETOAUO
JUHEHMHON IIKaJlbl NPHUEMHHKA SBJIAETCA OJHOBPEMEHHO HWHIMKATOPOM pexuMma nutanus. Ilpu
HOpPMaJIbHOM YpPOBHE MHTAIOUIETO HampspkeHus (He MeHee 3.3 B u He Oosiee 6 B Ha Tpex snemeHTax
IIUTAHUs) HYJIEBOM CBETOAMOJ TOPUT IOCTOSHHO 3€JIeHbIM IBeTOM. [IpM CHMXKEHUU HamNpsKeHus A0
ypoBHsl MeHee 3.3 B cBeToauol HauMHAeT MUTaTh KpacHbIM LBETOM. /lomonHuUTENbHO NpUbOp mogaet
pa3 CekyHIy 3ByKOBOM curHai. Ilpu cHuwxkeHun HanpspkeHus nutanus ypoBHs 3.0 B nmpuemHuk
npekpamaer paboTy M TMEepexXOoAUT B PEXHM MHUHUMAIBHOTO MOTpeOIeHus >Hepruu (3aceimaer). B
pEXKHMME «CHa» IOCTOSHHOTO TOPUT OJMH «HYJIEBOW» CBETOAMOJ KPAaCHBIM LIBETOM. JTO SBJISETCA
CHTHAJIOM O HEOOXOMMOCTH OTKIIIOUCHHUSI TUTaHUs BBIKITIOUaTeseM (1) u 3aMeHe 3J1IeMeHTOB ITUTaHUSI.

[IpueMHMK pa3MelleH B IJIACTUKOBOM IIPSMOYI'OJBHOM KOPIIYCE, COCTOSILEr0 M3 BEPXHEH U
HwkHed [1-00pa3HBIX TOJIOBHHOK, CKpEIUICHHBIX BHHTaMH CHH3Y Kopmyca. Bce amemMeHTHI
IIOAKJIFOYEHUS, YIPABIICHUS U MHINKALIMKA F€HepaTopa pa3MeLICHbl Ha IIepeAHEN TaHEemu.

5. HOATOTOBKA K PABOTE

5.1. Mepbl 0e30n1aCHOCTH.

IIpu pabore ¢ reHeparopoM OCHOBHOM BHJI ONACHOCTH — MOPAKEHHE HJIEKTPUUYECKHUM TOKOM,
CO3/1aBa€MbIM I'€HEPATOPOM IIEPEMEHHOTO TOKA.

K pabote ycraHOBKOH nomyckaroTcs juia, uzyuusime «lIpaBuia TeXHUYECKOM SKCIUTyaTalluu
AJIEKTPOYCTAaHOBOK moTpeduteneit» u «l[IpaBuina TexHukM O€30MAaCHOCTH TMPH  HKCIUTyaTalluu
3JIEKTPOYCTAHOBOK MOTpeOUTENel», a TakKe HAacTosIIee PyKOBOJICTBO. Eciu paboThl mpou3BoasTCS Ha
ra3onpoBoJiax, TO He00xouMo 3HaHue «[IpaBui TeXHUKHM 6€30NaCHOCTH B Ta30BOM XO3SHCTBEY.

Bo mu30exanme mnopaskeHHsl NIEKTPHYECKMM TOKOM TMpPHCOCJUHEHHE TreHepaTopa K
TpyOonpoBoay (kadeJ0) M 3a3eMJINTEJII0 POU3BOIUTCS TOJIbKO B BHIKJIIOYEHHOM COCTOSIHUM.

Ha BbIXOAHBIX KJIEMMaX reHepaTopa HanpsKeHue MokeT cocraiasatb 100 B!

5.2. Iloak04eHne reHepaTopa.

I'enepaTop noakitoyaeTcs K HCTOUHHUKY IOCTOSTHHOT'O TOKA C HOMUHAJIbHBIM HanpshkeHuem 12 B
c coOmoaeHreM MoysApHOCTH. Ecnu HampspkeHHe UMeeT NPOTUBOMOJIOKEHHYIO MOSIPHOCTh, TO
TeHepaTop HE BKIIFOUUTCH.

Jlis BKJIIOYEHHUS TeHepaTopa ClenyeT HaXaThb M OTIYCTUTh KHOMKY «Bki.» (puc.3). ITpubop
HUTHOPUPYET HaXXATHA KHOIIKU IMUTaHWUA OJIUTCIIBHOCTBIO MCHEC 0.3 CCKYHBI. Bce HaxaTtus KHOIIOK
yIpaBIeHUs] TeHepaTopa KOPOTKUM 3BYKOBBIM curHaioM. Cpasy TMocie BKIIOYEHHS TeHepaTop
3arpy’kaeT W3 CBOEH DHEProHE3aBHCHUMOW TMaMITH T€ HACTPOWKH, KOTOphble OBUTM Ha MOMEHT
OTKJIFOUEHHUSI TeHeparopa KHOMKoW «BKiL» (Kpome ypoBHS BBIXOJHOW MOIIHOCTH). BbIXogHas
MOINHOCTDL IIPU BKJIIIOYCHUHU BCErja yCTaHaBJ/IMBACTCH Ha ((HyJIeBDﬁ» YPOB€HbL (HaprI)I(eHI/Ie Ha
3aKUMax «BBIXOa» paBHO HYMIO). DTO CAETAHO B IENSIX MOBBIIICHHS 0€30MaCHOCTH HMCIOJIb30BAHUS
npuodopa.

B mepBbie Tpu CeKyHABI TOCTE BKIIOYECHHUS HA IU(PPOBbIE MHIUKATOPHI BBHIBOIUTCS 3HAUCHUE
IMUTAOMIETO HAIPSXKCHUA B CAUHHIAX BOJIBT ¢ AUCKPETHOCTHIO B OJHY JACCATYIO ()IeCSITI/ILIHaSI TOYKa
TOPUT TOcCie BTOpoi mudpsl). s TOro 4toObl MPOBEPUTH BEIHUYMHY MUTAIONIETO HAMPSIKEHUS B
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0001 MOMEHT BPEMEHH JOCTATOYHO BBIKJIIOYUTH U CHOBA BKJIIOUMUTH mpubop. 1o ucreueHun nepBbix
TPEX CEKYH]I T€HEpaTOp MEPEBOAUTCS B PEKUM MHAUKALMY U YIIPABICHUEM MOIIHOCTHIO.

Ecan renepatop ObL1 BBIKJIIOYEH 0€3 MCIOJb30BaHUS KHONKH «Bki.» mnpepbiBaHueM
NUTAaHUA Ha KaeMMax «12 B», To HacTpoiiku nmocJjieqHero pe;xxumMa padoThl He 3alIOMUHAIOTCS.

I'enepatop ¢dopMupyer mMaykd HMITYJICOB BBIOPAHHOW CHUTHAIBHOW YacTOTHI C IMEPHOJOM
noBTopeHus 1 c. [{nst kpaTkoBpeMeHHOro repeBoia Npudopa B peKUM HEMPEPBIBHON I'eHEPALIUA MOKHO
Ha)KaTh U yJIEpKUBATh KHONKY «Pexum».

Pexxum paboThl M YMCIIEHHBIE TIOKA3aHUsS BBIBOAATCS Ha HU(GPOBOM WHAMKATOP TE€HEpaTopa.
Hukn MHAMKAIMM B KaXKIOM pEXHMMe pa3ouT Ha aBe (as3bl, KOTOpbIE COBMAJAIOT MO BPEMEHH C
LIMKJIaMU TeHepaluyd HanpsbKkeHus: curhHaia. Ha TperbeM HU(PPOBOM HHIUMKATOpE BO BCEX pekKHMAax
BBIBOJMTCS CHMBOJ TEKYLIETO peXuMa paboThl («CHMMBOJbHAs» CTaaus WHAMKaNWU). Bo BTOpyro
yacTh (a3pl MHIUKALUK KAKIO0T0 pexkrMa (BpeMs May3bl LMKIIA TeHepalii) Ha HHIUKATOP BBIBOJATCS
U poBbIC 3HAUCHHSI OTOOPAKAEMbIX BEIUYMH («UHCIOBas» CTaIusl MHAMKAIMHK). «HucnoBas» Qasza
VHJMKAIMU COBMNA/JAET [0 BPEMEHU C May3aMU I'€HEPALMK CUTHAJIA.

['enepaTop uMeer ABa pexxuMa UHIUKALUU U YIPABICHUS.

I. MHnukanmuss ¥ ynpaBi€HUE MOIIHOCTBIO BBIXOJHOIO CHUTHAJIa Te€Heparopa. OTOT PEXUM
obo3Hauaercsi cuMBOJIOM «P» (oT aHri. «Power») B mepBoii (haze MHAMKAIUU. DTOT PEKHUM SBISETCS
OCHOBHBIM U BKJIIOUAETCSl aBTOMATHUECKU MPU BKIIOYEHUU Npudbopa. B 3ToM pexxnmMe B «CUMBOJIBHOM»
(da3ze MHIUKAMH MOMHMO CHMBOJIA PEXHMMa BBIBOAHMTCS AONOJHUTENbHAas WHpopMmarms. CUMBOI Ha
cpeaHeM (BTOpOM) HU(PPOBOM HHAMKATOpPE OOO3HAYAET PEXHUM YIPABIECHUS BBIXOJAHON MOIIHOCTU U
HaIpsDKEHUS reHepaTopa (Py4HOU «—» UM aBTOMATHYECKUN «=»).

B «uucnennoii» ¢aze Ha uudPpoBOM HHIAMKATOPE OTOOpaKkaeTCs MOIIHOCTH T'eHEepaTopa.
Mo1HOCTh T€HEpaTopa OIpenesieTcsl Kak CpefHsis NoTpedisieMasi MOIIHOCTh OT UCTOYHHMKA UTAHUS B
¢daze renepanuu curHana. B «ducieHHOW» cTaauM MHAMKAIMHM OTOOpa)kaeTcsi M3MEPEHHOE CpeaHee
3HaYeHWE MOILIHOCTH TeHeparopa B (pa3e reHepanuu CUTHalIa B €JUHMLAX Barr (mecsTuuHas Todka
TOPUT TOCIIE TPETher IUPHI).

CHUMBOJIOM THpE «—» Ha CPEIHEM HHIMKATOPE COOTBETCTBYET PYUYHOMY PEKUMY YIpPaBICHUS
MOIIHOCTBhIO. B pydyHOM pexume BBIXOJHAS MOLIHOCTh PETYyJIHPYETCS H3MEHEHHEM BBIXOJHOTO
HaIpsDKEHUs TeHepaTopa, KOTOPOE YCTAHABIMBAETCS ONEPATOPOM MCXOJI U3 COMPOTUBIICHUS HArpy3KU
reHeparopa. BpIxoaHOE HampspKEHUE PEryaupyercs CTYHEHSIMU OT «HYJIEBOW» 10 «msAToi». Homep
BBIOpDAaHHOM CTyNEHU OTOOpa)kaeTcs Ha MepBOM IMGPPOBOM HMHIMKATOpe (a3l MHAMKALMK Tepes
CHUMBOJIOM IIpodepka «—». «HyieBas» cTyneHb ypoBHS BBIXOJHOTO HANpsIKEHUS BKIIOYAETCS IEPBON
IIpH TEpeX0jie B PyYHOI pPEeXUM U COOTBETCTBYET HYJIEBOMY BBIXOAHOMY HampsbkeHuto. Ha «mepBoii»
CTYIIEHU BBIXOJHOE HAIpPSHKEHHE MUHUMAJIBHO U cOCTaBiiseT npuMmepHo 5 B. Ha mocnennen «sitoin»
CTYIIEHU HaNpsHKeHUE MAaKCUMAJIbHO U paBHO okosio 100 B.

JUie W3MEHEHHMs CTYNEHEH BBIXOJHOTO HANpPSDKEHHWST B PYYHOM PEXUME DPETYIUPOBAHMS
MOIIIHOCTH CIIy’KaT KHOIKHU CO 3HAKOM «1» Ooiblie U «—» MeHbuIe. [Ipy ofHOKpaTHOM Ha)KaTUM Ha
K&Ky KHONKY B TeueHHUE BpeMeHM He MeHee (.3 ¢ MpOMCXOAWT YBEIMYEHUE WIH YMEHBIIECHHE
YPOBHSI BBIXOJAHOI'O HANpPSDKEHUS W MOIIHOCTH HAa OJHY CTyNeHb. [Ipu mMoOmbITKe yMEHBIIEHHUS
HamnpsDKeHUs HIDKE «CTYNEHM» CTYNEHH WM YBeJIMYeHHs Oojee «IaToi» Npudop BBIIAIOT
MpEeAYNPEAUTENBHBIA 3ByKOBOM CUTHAIL.

B pexxuMe aBTOMaTH4eCKOro IMOAJEP)KAaHUS 3aJaHHOTO YPOBHS MOIIHOCTH B «CHMBOJIBHON»
CTalu MHJMKALMA MOUIHOCTHU 3aKUTaeTcsl CUMBOJI «=» paBeHCTBa. Bcero cemb ypoBHEH MOIIHOCTH
(ot HyneBoro no mecroro). Cxema ymnpasieHUs B aBTOMaTHMYECKOM pPEKUME T'€HepaTopa CTPEMHUTCS
MOCTOSIHHO M3MEHSTh BBIXOJHOE HAINpPsDKEHHWE TakK, 4TOObl M3MEPEHHOE 3HAaYeHHE MOIIHOCTH ObLIO
PaBHO YCTAHOBJICHHOMY YPOBHIO MOIIHOCTU. ['eHepaTop B 3TOM pexume paboTaeT Kak cTaOMIN3aTop
MOIIHOCTH B auana3zoHe ot 0 go 60 Bt ¢ gauckperHocts ycranoBku ypoBHel B 10 Br. IIpu nepexone B
pEXMM aBTOMATUYECKOTO YIPABICHUS MOIIHOCTBIO W3 PYYHOTO pEKMMa YIPABIEHUS YPOBEHb
cOpachIBaeTCs Ha «HYJIEBOM».

PaBeHCTBO YCTaHOBJIEHHOTO M HW3MEPEHHOTO YPOBHSI MOIIHOCTH SIBJISI€TCS MPUOINU3UTENbHBIM,
TaK Kak MPUHATHE pPelIeHUs] 00 U3MEHEHUHU BBIXOJHOTO HANPSDKEHUS CXeMa reHepaTropa MPUHHUMAeT Ha
OCHOBAaHUM CPEIHETO 3HAYEHUs MOIIHOCTU. Eciu CONpOTHUBIEHHE HArpy3KH CIUIIKOM BEJIUKO IS
o0ecriedyeHrs TeKYyIIero YPOBHS MOIIHOCTH MPH MaKCHMaJbHOM BBIXOJHOM HANpsHKEHUH IeHepaTopa
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(100B), To MONHOE COTTacCOBaHUE CTAHOBUTCS HEBO3MOXKHBIM M TEKYIIIEE€ 3HAUCHHUE MOIIHOCTH OyneT
MEHBIIE YCTAaHOBJIEHHOI'O YPOBHS MOIIHOCTH.

JIJ1s M3MEHEHHUS KEeJIaeMOoro YPOBHS CTA0OMIM3AI[MM MOLTHOCTH B PEKUME UHANKAIIUH MOITHOCTH
CIIy’)KaT KHOIIKM CO 3HaKoM «+» (Oosbuie) u «—» (MeHblle). IIpy ogHOKpaTHOM Ha)kaTUM Ha KaKIylo
KHOIIKY MPOUCXOTUT YBEJIWYCHHE WJIM YMEHBUICHHE YPOBHS CTAOWIM3HPYEeMON MOIIHOCTH Ha OJAHY
cTyneHb. Ilpu moneITKe yMEHBIIEHHsS MOIIHOCTH HM)KE HYJIEBOI'O YPOBHS WM YBEIM4YEHUs Oojee
JEBSITOTO MPUOOP BBHIAAIOT MPEAYIPEeIUTEIbHBINA 3BYKOBOM CUTHAIL.

Jisi M3MeHeHUsl peKUMA YNPABJIECHHSI MOIIHOCTH € PYYHOr0 HA ABTOMATHYECKHI WJIHN
HA000pOT cjleyeT OJHOBPEMEHHO HAXKaThb KHONMKH «+t» M «—». [Ipm 3TOM H3MEHHUTCS CHUMBOJ
peXHUMa ympaBlieHUsl («—» HUIU «=») Ha «CUMBOJIBHOW» CTaIuM HHAUKALIMHU. YPOBEHb BBIXOIHOTO
HalpsDKEHUS WIM YPOBEHb BBIXOJHOH MOIIHOCTH I€PBOHAYAIBHO YCTAaHABJIMBAETCS Ha HYJEBOU
YpOBEHb JJIs MOBBILIECHHUS 0€30MaCHOCTH.

2. Wupukanus W yOpaBiI€HUE 4YacTOTOW TE€HEpUpYyeMOro curHaiga. PexxuM uHAyHupyeTcs
cumBosioM «F» (Frequency) B «cumBosbHOM» (ha3ze mHAMKanuu. B «unciennon» (aze orobpaxaeTcs
TEKyIl[ee 3HAYCHNE YaCTOThI B €IMHUIIAX KUIIOTEPII (TOUKA FOPHUT MOCIE MepBOil HUpHI).

JIns u3MeHeHus B CTOPOHY YBEJIMYEHUS M YMEHBILICHUS 4YaCTOThl I€HEpalluu TaKkXKe CIy»KaT
KHOIIKA «H» U «—».

Jns u3MeHeHusi pexuMa HCIOIb3YIOTCS HaxaTuss Ha KHonky «Pexum». [locne kaxmoro
HaXkaTHsl Ha KHOIIKY IIPOMCXOIUT U3MEHEHUS peXuMa OT IEPBOTo 0 MOCIEAHETO U JJajiee IO KPyry.

BrikitoueHune reHepaTtopa NpoU3BOJUTCA HAKATUEM U YAEp KaHHMEM KHOINKHU «BKi.» B TeueHHe
0.3 c. Ilpubop 3amOMHMHAET TEKyIIMEe HACTPOHKM 3HAYCHHS YaCTOTHl M PEKUMa WHAWKALUU IIPH
MOCJIEIYIOLEM BKIOYEHUU.

Buumanue! Ilpm oTki0YeHHOl Harpy3ke Ha BbIXOJe TeHepaTopa TIeHepUpPYITCH
HMIIYJIbChI HANIPsIKeHHus ¢ amiuiutyaoi 1o 100 B.

5.3. [IpoBepka paGoThl reHeparopa.

[locne BxutoueHus npubopa kHomkoW «Bki» (puc.3) mpubop nomaer KOPOTKUH 3BYKOBOM
CUTHAJI, B TEYECHUE TPEX CEKYHJ IMOKAa3bIBACT BEIWYMHY HANPSDKEHUS MUTAHUS U MEPEXOJUT B PEKUM
WHJUKAIIM U YIPaBICHUS MOIMHOCThbIO. CBETONMOJ WHIMKAIMU MUTAHUS (2) TOPUT HEMPEPHIBHO
3€JICHBIM LIBETOM IPU HANpsDKEHUWM Ha muTarommx kiaemmax ot 11.5 mo 16 B, a npu nHanpspkeHun
nutanus Hwke 11.5 B cBeronmon HauMHaeT MUraTth 3€J€HBIM LBETOM CBEUEHHUS. OTO SBISETCS
CUTHAJIOM O NPEAEIBHOM YPOBHE pa3psAla Ulsl KUCIOTHBIX aKKyMYJlISATOpoB. [Ipy HanpspkeHun nutaHus
Menee 9 B u 6onee 16 B cBetoamon roput kpacHbIM 1BETOM. KpacHbIi IBET CUTHATM3UPYET O BBIXOJIE
HaIpsDKEHUs NMUTaHWs 3a TPAHMLBI TOIyCTUMOro ypoBHA. IIpu kpacHOM LiBeTe rOpeHMsI CBETOAMOIA
peoOpa3oBarTesb FreHEPATOPA BBIKIIOYAETCS U TeHepalys NpeKpaliaeTcs.

B MOMEHTHI reHepanuy HaNpsKEHUS 3aropaercs 3€J€HBIM I[BETOM CBETOIMOJ WHAMKALVH
BbIXOAHOro HampsbkeHust (7). Tak Kak OH MNHTaeTcs HENOCPEACTBEHHO OT OOMOTKH BBIXOJHOTO
corylacyrouiero Tpaicopmaropa, To MO U3MEHEHHIO SIPKOCTH €r0 TOPEHUS MOKHO CYAUTh O CTENEHHU
Meperpy3ku reHeparopa (MpU TOBBIIIEHUH HAarpy3Kd HampspDKeHHEe Ha oOMoTKax TpaHchopmaropa
YMEHBIIAETCS W MHIMKATOp racHeT). [Ipum mpeBbIIEHMM HMITyJIBCOB TOKa 4YEPE3 TPAH3UCTOPHI
YCTaHOBJIEHHOI'O TOpOra HauyMHAeT paboTaTh CXeMma OrpaHHuYEHUs TOKAa M HMHJUKATOP BBIXOJHOTO
HaIpsDKEHNs HAYMHAET TOPEeTh KpacHbIM LBETOM. [Ipm 3aropaHuu KpacHOTO CBETOAMOJA BBIXOIAHOIO
HanpspbkeHus Juist nosbienns KITJL reneparopa ciaenyer yMEHbIINTh YPOBEHb BBIXOAHOIO HANPSHKEHUS
WM MOLIHOCTH.

YacroTa reHepanuu oTodOpa)xaercs U BHIOMPAETCS KHOMKAMU «1+» U «—» B peXUMe MHIUKALNUN
4acTOThI (CUMBOI «F»).

Cpa3y mocine BKJIIOYEHHS ypPOBEHb MOIIHOCTH WM HamnpsyKeHUs cOpachiBaeTcsi B HYJIEBOU
YPOBEHB, IOATOMY Ha BBIXOJHBIX KJIEMMaxX HalpspKeHUs HET. i1 yCTaHOBIEHUS YPOBHS MOIIHOCTH U
M0/1aYM HAMPSKEHUS Ha BBIXO/AHbBIE KJIEMMBI T€HEpaTopa CIIeIyeT MEPEKIOYUTHCS B PEXKUM YIPaBICHUS
MoutHOCTH. K BBIXOIHBIM KJIeMMaM IpUcoequHsIeTcss oMuueckas Harpyska (100m — 1kOm) MOLITHOCTBIO
He meHee 10BT. [Ins mpoBepku paGoThl MOKHO 3aKOPOTHUTH €T0 BBIXOJHBIE KJIeMMBI. Eciu Temepb
YBEJIMYUTh YPOBEHb MOIIHOCTH KHOMKOH «+», TO HWHIUKATOp TeHeparopa HA4YHET OTOOpakaTh
MOIIIHOCTh MMITYJIbCOB CHUTHajla reHeparopa. Ecim HaxaTh M yaepkuBaThb KHONKY «Pexum», TO
TeHepalusi OCYLIECTBISIETCS HENPEephIBHO. OJTOT PEXHUM SBISIETCS BCIIOMOTaTelbHBIM (T€HEpaTop
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paboTaeT C Teperpy3koi IO YPOBHIO CpEOHEH MOIIHOCTH) W €ro CleQyeT HCIOIb30BaTh
KPaTKOBPEMEHHO.

5.4. lloakya0YeHUe NPUEMHUKA.

Ilepen BKiIrOUEHUEM ClIEAyeT BCTAaBUTh TPU JIEMEHTA MUTAHUS WIN aKKyMYJISTOpa B KOHTEHHEp
OTCEKa NMUTaHUS.

DreMeHThl NUTAHUS CIIeyeT BCTaBIIATh, COOI0asi 0003HAYEHHYIO Ha KOHTEHHepe MOSPHOCTb.
Heco0.1101eH1e MOJISIPHOCTH MOKeT BBIBECTH M3 CTPOsl Mpeo0pa3oBaTe/b NMUTAHUS NPHEMHHUKA
WJIM NIPHBECTH K NeperpeBy U pa3pylieHHIO 3J1eMeHTOB IUTAHMSA.

Bxmouaercs npuemHuk BbikiatouatesneM (1) Ha puc.4. Ilpu 3TOM 3aropaercst «HYJIEBOW»
CBETOJMO/1 JINHEHHOW IIKaJIbl 3€JI€HbIM 1I[BETOM. Eciu HampskeHue NUTaHWE HaXOAWTCS B HOPME, TO
CBETOAMO/ TOPUT IOCTOSIHHO. MMUraHue WiIM KpacHbI LBET CBEYEHUS «HYJIEBOI0» CBETOAMOMA
CUTHAJIM3UPYET 00 OTKJIOHEHWU HANpPSIKEHUs OT HOPMBI U MPEAYNPEKIACT O HEOOXOJUMOCTH 3aMEHbBI
JIEMEHTOB NUTAaHUA. B MOMEHT BK/IIOUEHHS NPUEMHMK MOAAEeT KOPOTKHHM 3ByKoBOW curhai. [lpu
CHIDKEHHM HAIPSDKEHUS] MUTAHUS HUKE HOPMBI HPEAYNpPEeXIAIONIMKA 3BYKOBOH CHTHAJI TOBTOPSETCS
Kaxayro cekyHay. CHMBON TEKyIero pexuma paboThl M 4YHUCICHHBIE 3HAUYEHHE BBIBOJATCS Ha
uudposoii uaanKaTop (3).

Jis  cHWKeHUs cpeaHed norpelisieMoil MoOIMHOCTH LU(pPOBOM MHAMKATOp MHpubdopa
aBTOMATHYECKH TaCHET IIOCJE JECATH CEKyHJ OT MOMEHTa IIOCINe TOCJIETHET0 OTIYCKaHWs JF000M
KHONKM ympaBieHus. lJii KpaTKOBPEMEHHOI'O BKIIOUEHHUsS LU(GPOBOr0 MHIMKATOpPAa MOYKHO OBICTPO
HaXaTh M OTIYCTUTH JIOOYI0 KHOMKY. Ecju Heo0XoamMa NOCTOSIHHAs MOACBeTKAa LH(POBOro
HHIUKATOPA, TO JOCTATOYHO HAXKATH H YIEP/KUBATH JI00YI0 KHONKY NPHEMHHKA.

B mepBbie Tpu ceKyHABI MOCIe BKIIOYCHHS Ha HU(GPOBOM MHIMKATOP MPUEMHHKA BBIBOAMUTCS
3HA4YEHUs HANpsDKEHUS Ha 3JIEMEHTaX MUTaHUA B €IMHUIAX BOJbT ¢ IMCKPETHOCTHIO B OJIHY AECATYIO
(mecsaTMyHasl TOYKa mocje mnepBod 1U@psl). s npoBepku HaNpsKEHWs] NMUTAHUSA B JIIOOOM MOMEHT
BPEMEHHU MOXKHO BBIKJIFOUUTH U CHOBA BKIJIFOUMTH IPUOOP.

[locne MHAWKAIMU HANPSOHKCHUS TPUEMHUK TEPEBOIUTCS B PEKUM HHIVKAIMHA M YIPABICHHS
nenuteneM (ycuieHueM) NpueMHuKa. OcTallbHbleé HAaCTPOWKHM COXPAaHSIOTCS B 3HEProHE3aBUCUMOMN
namsITH Iprdopa U3 MpeabIAYIIEero ceanca padoThl.

Bcero ectb uerbipe pexuma pabOThl W MHAMKALUU NpUEMHHMKA. TeKylmuil pexum paboThl
UHIYLUUpYETCs CHUMBOJIOM Ha niepBOoM LU(pOBOM HHAMKaTope mpudopa. HekoTopbie pex UMbl
UCHOJB3YIOT JBE CTAJAUU MHAMKALIUU, KOTOPhIE CMEHSIOT JIPYT JApyra C UHTepBajioM BpeMeHH 1 c. OnHa
CTaavsd WHAMKALMM BBIBOAUT IU(PPOBOE 3HAUCHHE MapaMeTpa M Jajee Ha3blBACTCA «UHCIECHHOW».
Bropas cragus mHAMKALMU BBIBOAUT HAa MHJIMKATOP CUMBOJI TEKYIIETO peXuMa padoThl M Ha3bIBAETCS
najiee «CUMBOJIbHOM». MHOrIa BBIBO MH(pOpMaLuy Ha HU(POBON MHIAUKATOP OCYIIECTBISETCS 32 OAHY
CTaJI0, TOTJa Ha JIEBBIA MHINKATOP BHIBOJUTCS YUCIEHHOE 3HAU€HHE, a Ha IPaBbli HHAUKATOP CUMBOJI
TEKYIIEero pexxuMa. Mexay HUMU 3aKUTAaeTCsl pa3/euTeabHas JeCITUUHAs TOYKa epBOro HudpoBoro
WH/IMKATOpa.

Jlanee mepeuucieHbl BCEe YEThIpE peKuMa padOThl MPEEeMHHMKA B IMOPSAKE MX POTALUH IMPH
MOCTIe/I0BATENbHBIX HAKATHAX KHOMKH «Pexum».

1. PexuM WHIWKAMM W YOPaBICHHUS BXOJHBIM JICIHTENEM TPUEMHHUKA. ODTOT PEKUM
0003Ha4YaeTCsi CHMBOJIOM JIATHHCKON OYKBBI «d» (0T aHrmimiickoro «division» - neneHue). ITOT pexuM
HCIOJIb3YEeTCsl Yalle BCEro M BKIIOYaeTcsl mepBbIM. Ha mepBoM MHAMKATOpPE BBIBOJSTCS 4YMCIA OT
«HYIS» 10 «IEBATU», KOTOPbIE COOTBETCTBYIOT HOMEPY BBHIOPAHHOHN CTYNEHM YCHIJIEHUS MPHEMHUKA.
«HyneBas» cTyneHb COOTBETCTBYET HAMMEHbBLIEMY OOIIEMY YCHJICHHIO NPUEMHHUKA, a <«JEBATas»
CTYNEeHb — HauOoJblIeMy. YCHJICHHE KaKION CTYNEHH OTIMYaeTcs Ha JecsTh Jenuben (B TpU pasza).
Haxartusimu Ha KHOIIKU «+» WIN «—» YBETUUMBAIOT WM YMEHBIIAIOT YCHIIEHHE MpUEeMHUKa. Bennunna
BXOJHOTO CHTHAJla BHYTPU KaXJOH CTyNEHH HHIYLHUPYETCS TIOJIO)KEHUEM CBETSIICHCS TOUYKH
JIMHEMTHOTO CBETOJMOJHOTO MHIMKATOpa MPUEMHHKA W YpOBHEM TOoHa 4dactotod okono 1000 I'm Ha
Tenedone.

2. PexxuM WMHIUKalMU U YNpaBieHHs TPOMKOCThIO TOHA Ha TenedoHe. Pexxum obo3HauaeTcs
cuMmBosioM «L» (ot anrmmiickoro «Loud» - rpoMko) Ha BTOpoM IU(ppoBOoM HHAMKaTope. Ha mepBom
MHJMKATOpe BBIBOAUTCS yucio oT 0 10 9, koTropoe 0003Ha4YaeT ypoBEeHb HAINpPSKEHHs (TPOMKOCTH) Ha
KOHTAKTax Teae(OHHOro rue3zia. Y poBeHb 'POMKOCTH U3MEHSETCS KHOIKAMH «+» U «—».
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3. PexxuM wHauKanuy W yhpaBieHus pabouedd wactoToil. LlmdpoBoit MHAMKATOP BBIBOIUT
uHpopmanuto B aBe (azbl. CuMBOII 3TOr0 peskuma «F» (ot anrmuiickoro «Frequencyy - gactora).

B «ancnennoit» (aze mHAMKAIMKA OTOOpaKarOTCS JBE MU(PHI, COOTBETCTBYIOMNUE BHIOpAHHON
paboueii yactore. [ludpst «50» COOTBETCTBYIOT LIEHTPATBHOM YaCTOTE CelneKuu mpueMHuka S0Iy (cm.
TaOIHUILY).

Yucno Ha HHIUKATOpe Yacrora B Kl 'I1 Yacrora B 'l
«50%» 0.05 50
«0.1» 0.1 100
«0.5» 0.5 500
«1.0» 1.0 1000
«5.0» 5.0 5000

Bo BTOpo#i (haze MHAMKALMM 4YaCTOThl BBIBOJUTCS CHMBOJI TeKywero pexuma «F». Jlns
M3MEHEHHS BEIOPAHHOM YaCTOTHI CIOIB3YIOTCS TIOCIIE0BATEIbHBIC HAXKATUS Ha KHOTIKH «+» M «—).

4. PexxuM MHMKALMU U YCTAaHOBKM PeKUMa BX0Jla IPUEMHHUKA. Pexxum 0003HavaeTcss CUMBOJIOM
«C» (ot amrmumiickoro «Capacitor» - KoHAEHcaTop). Pexum ¢ TOIKITIOYCHHBIMH BXOIHBIMU
KOH/IEHCAaTOpaMu MpeAHa3Ha4YeH JJI paboThl HIPUEMHHUKA OT 3JIEKTPOMArHUTHON MOMCKOBON aHTEHHBI.
Ecnu koHAeHCaTOpHI MOAKITIOYEHBI (pabdoTa ¢ aHTEHHOI), TO Mepel CHMBOJIOM TOpUT nudpa «1». DToT
PEeXUM pabOThl UCHOJIB3YETCs Yalle U CBETOAMOJ pexkuma (5) Hax kHonkoi «Pexum» noramen. [Ipu
BBIKJIIOYEHHBIX BXOJHBIX KOHJEHCATOpax BXOJ IPUEMHHKA IE€PEXOAUT B BBICOKOMMIIEHJAHCHOE
COCTOSIHME. DTOT PEXUM IpeJHa3HaueH JUIsl 00CiIe0BaHUs H30JIALUN W3MEPEHHEM IMOTEHLUAIOB Ha
MIOBEPXHOCTU IPyHTA OT MPOTEKAHMSI TOKOB YTEUKH Yepe3 MOBPEKACHUS U30sAUuU. [Ipy OTKIIFOUEHHBIX
KOHJ/IEHCAaTOpax Ha MHJIMKATOPE BBIBOAMUTCS CUMBOJ HYJIS «0» M CBETOAMOA PEXHMa FOPUT (MHUTAET).
N3meHeHne cocTosTHUS KOH/IEHCATOPOB BXO[a IPUEMHHUKA OCYILECTBIISETCS KHOMKAMH «» U «—».

IIpu paboTe ¢ 3IEKTPOMAarHUTHOW AHTEHHOM W MNpH OOJBIIOM YPOBHE BXOJHOIO CHTHala
JONYCTUM pEXHM C OTKJIIOYEHHBIMU KOHAeHcaTopamu. llpu pabore ¢ naTuMkamu MOTEHIMala
BKJIFOUEHHE BXOHBIX KOHJICHCATOPOB IIPUBEJET K PE3KOMY YMEHBILIECHHIO MTOJIE3HOT0 CUIHAJIA.

6. TIOPA1OK PABOTBI.

6.1. PaGoTa c renepaTopom.
[Ipumeps! crioco60B MOAKIIOYEHNE TeHEpaTOpa K HCKOMOMY OOBEKTY MPUBEJIEHBI HA pUC 5.
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Puc.5. CxeMbl MOKIIOYEHUS] CHTHAJILHOTO TE€HEpaTopa.
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Ecnu reneparop ucmosb3yercs JUIsi MAarHUTHOW JIOKAlud OOBEKTOB, TO TMOJIC3HBIM CHTHAJIOM
SBIIAETCS BEIMYMHA TOKa CHTHaja TeHepaTopa B HCCIENyeMbIX OO0beKTax. MarHuTHasi JIOKalus
OCYIIECTBIISICTCS  CIICIUATBHBIMUA CEJIEKTUBHBIMU TPUEMHUKAMH, OCHAIICHHBIMU HAMPABICHHBIMU
ANEKTPOMArHUTHBIMU aHTCHHAMH.

Ha pwuc.5a mpencraBnen crnoco0 moAayd CUTHAJBHOTO TOKa Ha TpyOy (kabenb), Korma
BO3BpATHBI TOK OT MPOBOSIIET0 OOBbEKTa BO3BpAIlla€TCsi B TEHEPATOp 4epe3 paclpeesIeHHYIO
€MKOCTh TPYOBl OTHOCHUTENBHO 3E€MJIM M CONPOTUBJICHUS YTEUKM B MECTax MOBPEKICHUS
W3OJISILIMOHHOTO MOKPBITUA. J{J1s yBenu4yeHusl ToKa CUTHajia B TpyOe win Kabelse, eciii 3TO BO3MOXKHO,
CIIETyeT 3a3eMJIATh TPYOY B KOHIIE HCCIIEAYEMOro yJyacTKa.

OT 3HaueHUs COINPOTHUBJICHHUS 3a3€MJICHHMS 3aBUCUT BeiuunHa curHana (toka) u KII/]
UCIOJIb30BAaHUS MCTOYHHMKA MUTAHMS, OT KOTOpOoro padoraer renepatop. CoONpOTUBICHUE 3a3€MIICHUS
JOJDKHO OBITh KaK MOXKHO MEHbIIE /ISl o0ecriedeHrs OOJbIIEro OTJaBaeMOT0 TeHEpaTOPOM TOKa MpHU
MHUHUMAaJIbHOM BBIXO/JHOM HANpsHKEHUH (M MUHUMAaJIbHOM MOTpeOsieMOl MOIIIHOCTH).

MecToM HENOCPEICTBEHHOTO T'ajJbBaHHMUYECKOTO MOAKIIOUEHHUS TeHepaTropa K KOMMYHUKAIUSM
MOTYT OBITh CMOTPOBBIE KOJOIIBI KOMMYHHMKAIMA M THIpPAHTHL. B MecTe yCTaHOBKM MAarHUTHOU
KITUTICBI HEOOXOMMO O0ECIEUNTh HAJCKHBIN AIIEKTPUYECKH KOHTAKT (OYMCTUTh MECTO KOHTAKTa OT
rpsa3u U pxkaBuuHbl). [IpoMep3anue rpyHTa AODKHO Npu 0OCIENOBAHUU TMOJ3EMHBIX OOBEKTOB
cocTaBiATh He Oosee 10 cMm.

YcTaHaBnuBaTh MWITHIPH C TaJIbBAHUYECKON CBSI3bI0 HEOOXOAMMO KaK MOKHO Jaliblie (He MeHee
5-10 M) OT KOMMYHUKAllUU B HaNpaBJICHUH, NEPHEHAUKYIIPHOM OPUEHTUPOBOYHOMY PACIIOIOKEHHUIO
OoCcH KOMMYHHUKaluu. Yem OinKe 3a3eMIIMTENb PACHONOKEH K HCCIeAyeMOMY OOBEKTY, TEM MEHbIIas
YacTh TOKa CHTHaJIa TeHepaTopa pacTeKaeTcs BJOJb TPACChl M MEHBIIE MOJIE3HBIA CHTHAN. B kauecTBe
3a3eMIIUTENS], KpOME MPUIAraeMoro MITHIPs, MOKHO UCIOIB30BaTh JIF000E METAJUTMUECKOE COOPYKEHHE,
MMEIOIIee HAJICKHBIA KOHTAKT C 3eMJICH (METAITMIECKHIE CTOJIOBI, PEITLCHI CTOJIOOB CBSI3U U T.1.). Takoe
COOpPYKEHHE HE JIOJDKHO UMETh HEMOCPEACTBEHHBIN AJIEKTPUYECKUI KOHTAKT ¢ KOMMYHHKAIMeu. J{is
CHIDKEHHSI CONPOTHUBIICHUE 3a3eMJICHHSI MOKHO YBJIQ)KHUTh MECTO YCTAHOBKM IITHIPS M MOAKIIIOYHTH
JIBA MITHIPSI C TaJIbBAHUYECKOW CBS3bI0 MapasuienabHO. /ISl CHH)KEHUS! COMPOTUBIICHUS 3a3€MIICHUS TIPU
YBII&XXHEHUU MOXHO HCIIOJIb30BaTh PacTBOp NoBapeHHOW conu. LLTeIpu ciemyeT pasHECTH MeEXIy
co00if U OT KOMMYHHKAIIUU HAa MAaKCUMAaJIbHOE PAaCCTOSHUE.

Ecmu ecth nmocTynm K KOMMYHUKAllMM, HO HEBO3MOXXHO TallbBAHHMUYECKOE COEJIMHEHHUE €€ C
TeHepaTopoM, JINOO He yAaercss 0OecleunTh 3a3eMIIEHHE I'eHepaTopa, TO MOXKHO HCIOJIb30BaTh BBOJ
CUTH&JIAa B KOMMYHHKAIIMIO 32 CYET AJIEKTPOMArHUTHOM CBSI3M C MOTOKOM TOKa reHeparopa (puc.50).
Jlisi 3TOr0 MOXHO BOCHOJIB30BATHCS JIOOBIM MPOBOJOM M3 KoMiulekTa. [IpoBox mpucoeauHseTcs
CBOMMH KOHIIaMH K BBIXOJHBIM KJIEMMaM TeHepaTopa W YKIAABIBACTCA B BHUJC IMETIA PSJIOM
pacmoyoKeHueM KOMMYHUKaluu. TakuM oOpa3omM, oOpasyercst 3IeKTpOMarHuTHasi TpancopmaropHas
CBSI3b BBIXOJIHOTO TOKa T€HEpaTropa M TOKa B KOMMYHHUKaIuu. [lyi1 OECKOHTAKTHOW IMepesadn CUrHalia
CYHIECTBYIOT CII€lMaJbHbIe JJIEKTPOMArHUTHBIE H3ITydawmolnue pamkud (06e3 MarHuTompoBojaa) U
AJIEKTPOMArHUTHBIE KJIMTICHI (C MarHUTOMPOBOJOM). [10JIe3HBINH CUTHAN MPH JIEKTPOMATHUTHOW CBS3H
reseparopa ¢ 00beKTOM OOBIYHO 3HAUUTENILHO MEHbIIIE, YEM ITPU T'aJIbBAHUYECKOM COEMHEHUU.

O0a BapuaHTa MOAKIIOYCHHS T€HEPATOPa OTHOCATCS M K DJIEKTPUIECKUM ITOA3EMHBIM KaOelsim,
y KOTOPBIX B KauecTBEe MPOBOJHUKA CHUTHAIAa MOXXET OBITh HCIONIb30BaHA KaK MPOBOASIIAS
M30JIMpOBaHHAs 3allMTHAsA 000JI0UKa, TaK U da3Hble TpoBoia (puc.5B).

Ha pwuc.5r mokasan BapwaHT, KOrJa B KayecTBE BO3BPATHOIO TMPOBOJA HCIOIb3YeTCs
MPOBOJIAIIAS 3amUTHAs o0oiouka kabems. HecMoTpss Ha OONBIION TOK, KOTOPBIA MOMKET TPOTEKATh
BJIOJIb KaOeIsi B 9TOM peXHUME, U3TydaeMblil CUTHAIl OKa3bIBACTCS HEMPOMOPIIMOHATHFHO MEHBIIUM. DTO
MPOUCXOJUT M3-3a B3aWMMHOW KOMIICHCAI[MM MAarHUTHBIX MOJIEH MPsIMOTO W BO3BPATHOTO TOKAa IPH
OJIM3KOM pacIoIOKEHUH B IPOCTPAHCTBE JBYX MPOBOJHHUKOB. [ToaTOMY /1 TpacCHpOBKHU Kabesst 4acTo
WCTIOJNB3YIOT CIIEUAIbHBIE TEHEPATOPBl C OOJBIIUM BBIXOAHBIM TOKOM M OTHOCHTEIBHO HEOOBIINM
HanpsDKEHUEM, KOTOpbIe IO3BOJISIOT TMOMYTHO <IOXKHUraTh» H3OJSIUI0 B MecTax ee MNpolos ¢
Mocyenyromed TpaccupoBkoid. B aTom ciayuae mecta mpoOOsi M3OJAIMH TPOSIBISIIOT €0 PEe3KUM
MMOHIKEHUHU YPOBHSI CUTHAJIa TPUEMHHUKA MPH MPOXOXKICHUH ONepaTopa HaJ HUMHU.

Ha puc.5x1 npencrapnena emie ofHa 4acTo HCIOIb3yeMast cXeMa IOAKIIIOUSHHS TTPH TPACCHPOBKE
kaberneii, Korjaa 3akopodeHsl Ga3bl (IBE WU BCE). 3/1€Ch TOXKE HEOOXOANM OONBINON U30BITOUYHBIN TOK
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reHeparopa M3-3a B3aMMHOM KOMIIEHCAllUM MarHUTHBIX IOJEH MpsSMOro U oOpaTHOro TOKOB. Tak Kak
KUJIbl B Kabede NEepeBUTHl, TO CUTHAJ MPHUEMHHUKA IPH JBWKEHUH BIOJIL Kalens OTIHyaercs
XapaKTepHOW MoAynALnuell ypoBHs (IepeauBaMK), KOTOPbIE COOTBETCTBYIOT ILIary CBUBKH JKUJI KaOesl.
B Mecrax HaxoXXAEHUS COCTUHHUTEIBHBIX MY(T KHJIBI pacroyiaraiorcs 0e3 NMEepeBUBKHM, U CHUTHAI
IIPUEMHUKA UMEET ITOCTOSIHHBIN YpOBEHb CUTHANa BIOJIb Kabeysd. DTO MOXKET ObITh UCIOJIb30BAHO IS
OOHapyKEHHS MECT 3aJIeTaHUs COSTUHUTEIBHBIX MY(DT.

IIpu oOcnenoBaHUU M30JALMM HA HAJIU4YME MOBPEXKACHUN M KOHTaKTa ¢ I'PYHTOM Ha OOBEKT
I10/1a€TCsl HAIPSKEHUE CUTHajla reHeparopa. B aToM ciydae s mojlydeHUs MaKCUMaJbHOIO CUTHaJla
ayqme paboTaTh € IMOBBILIEHHBIM BBIXOJHBIM HampshkeHHeM reHeparopa. IlostoMmy jxenareiabHBIM
BapUaHTOM SIBJISIETCS HENOCPEJICTBEHHOE TallbBAHUYECKOE COEIMHEHHE TIeHeparopa ¢ OO0BEKTOM,
KOTOpBIM CONPUKACAETCS C TPYHTOM TOJBKO YEpE3 CBOE M3OJISLMOHHOE MOKpbITHE. YacToTa curnaia
BbIOMpAeTCsl HauMEHbILEH, Ul YMEHbLIEHHsS YTEYeK CHUIHajla 4epe3 paclpelieIeHHYI0 €MKOCTb
OTHOCUTENIbHO TpyHTa. Ilpn oOCienoBaHMM M30JALMU CIEUUATBHBIMUA CEIEKTUBHBIMU PUEMHHUKAMU
OIIpeNIeNIAETCSl XapaKTep W3MEHEHMsI MOTEHLMAIOB CUTHAJIbHOM 4acTOThI 110 MOBEPXHOCTU I'PYHTa Haj
MECTOM 3aJIeraHusl KOMMYHMKAIUil U JIOKAJIU3YIOTCS «aHOMajlbHbIE» 30HBI. JlaTunkamu moTeHIMana
CIIy’KaT U3MEPHUTEIIbHBIE 3IEKTPO/Ibl IPUEMHHKA, KOTOPbIE BTBIKAIOTCS B TPYHT IPU U3MEPEHUSIX.

6.2. PaGoTa ¢ npueMHHUKOM.

Ycunenue npuUEeMHUKA YCTAHABIMBAETCA B 3aBUCUMOCTU OT YPOBHS  BXOJHOIO CHUIHaja U
¢GoHOBOrO mIymMa B pexuMe aenutesib «0d». BHavane moucka BBIOMpAOT TaKoe YCUIICHHE, YTOOBI
CBETALIasCs TOYKAa CBETOAMOJHOM IIKajlbl HaXOAWJIAach BHaudaie IIKaibl (MOACTpOIKa MOJA YpPOBEHb
¢donoBrix mymoB). I[locrme oOHapyKeHHsST OCH KOMMYHUKAIlUM YCHWJICHHE YMEHBIIAIOT TaK, YTOOBI
yKa3aTellb He «3allKaJIMBaJl» IIPY MAKCUMAJIbHOM CUTHAJIE.

6.3 OnpenesieHue 0cH TPpacchbl ra3onpoBoA.

AHM EHHD YpobeHs CuzHaNg

JIUHUU MOZHUMHOZ0 NoAs JUI

/ ~ N\
2% 7X7
\ \{g Tpyan

Puc.4. Onpenenennue ocu Tpacchl N0 MaKCUMyMY.

Ecnu och MOMCKOBOro KOHTYpa pacroiOKUTh MapajliebHO MOBEPXHOCTH 3eMid (pHc 4.), TO OCh
TPAcChl ONPENENAETCS ONEepaTOpOM I0 MAKCUMAIBHOMY CHUTHAILY, MPOCIYIIMBAEMOMY B TOJIOBHBIX
TenedoHax WU 10 MAKCUMAJIbHOMY OTKJIOHEHHIO IIKAJIBHOTO HHIUKATOPa NIPUEeMHHKA.

DNEeKTPOMarHUTHYIO aHTEHHY HaJI0 epeMEIIaTh NePIeHIUKYJIIPHO HAllPaBIEHHUIO TPACCHI.

HampaBnenue npoxoKIEeHHs Tpacchl MOXHO OIPEACINTH IIyT€M BpPAlICHUS OCH AHTECHHBI B
TOPU30HTANIBHOM TUIOCKOCTH. MHUHMMAJIbHBIA CUTHAJI COOTBETCTBYET MOMEHTY, KOIJa KaTylika Oyner
COPHUEHTHUPOBAHA MTapaJUIEIbHO OCH TPACCHI.

Haubonee Tounoe onpezeneHue ocu Tpacchl OCYIIECTBISETCS 10 MUHUMYMY CHUTHAla, €CJIU OCh
AQHTEHHBI PACIOJIOKUTh MEPIEHAUKYISAPHO MOBEPXHOCTH 3emiin (puc.5.). MI3MeHeHHe curHaiga B 3TOM
cllydae IpOUCXOJUT 0oJiee pe3Ko, YeM MPH OINPEAETICHUHN OCU M0 MAaKCHUMY.
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Puc.5. Onpenenenue ocu Tpaccsl 10 MUHUMYMY CUTHAJIA.

6.4 OnpenesieHust ryOMHBI 32J105KeHU KOMMYHHMKAIUIA.
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Puc.6. Onpenenenue riryonHbl METOAOM 45 TpaaycoB.

CHauana ¢ BO3MOXHOH TOYHOCThH OIpeAeNsieTcsl OCh M HampaBieHHe Tpacchl. MOXHO Ha
MOBEPXHOCTH TPYHTA MPOBECTU YEPTY, OMPEIEIISIONIYI0 TPEANOIOKHUTEIbHOe MecTo ocH. [locie aToro
MTOMCKOBBIA KOHTYp TOBOpAuMBaeTCs B JepikaTene c¢ (UKcaTopoM mof yriaoM 45.° U ocb aHTEHHBI
YCTaHABIMBAKOT B IUIOCKOCTH, NMEPIEHIUKYIAPHOM OCH TpacCchl. AHTEHHY CIEAyeT pPAaclojararb Kak
MO>KHO OJMKe K IIOBEPXHOCTH ITPYHTA. 3areM aHTEHHY OTBOAST B CTOPOHY, YKa3bIBAEMYIO
«IPUIIOAHATBIM» KOHIIOM aHTCHHBI OT HpOBGI[GHHOI\/'I YCPTHI A0 TOYKHU CICAYIOIMIETO MUHUMYMa CUTHAJIA.
[Ipu manpHelieM mepeMeNIeHny CUTHAJI HECKOJIbKO YBETMUYHMBAETCS, a 3aTeM OMSTh yMEHbIaeTcs. B
MECTE TIEPBOr0 MUHUMYMa CHUTHAJIa TIPOBOAMTCS BTOPAsi YepTa MapajjielIbHO OCH Tpacchl. PaccrosHue
MEXIYy ITHUMH JIBYMSI 4epTaMu OyJeT paBHO TyOWHE pacloNOXKEeHHs OCH 00BEKTa OT MOBEPXHOCTH

TpyHTA.

6.5. O0caenoBanue N30JALMH.

[Ipu oOcnenoBaHuM M3OJSLMM anmaparypa oOciayKuBaeTcsi AByMs omneparopamu. OmnepaTtopbl
MepPEeMEIIaloTCsl BIOJIb OCH Tpacchl TpybompoBoaa. OmnepaTop ¢ MPpUEMHUKOM HAOIIOJAeT 32 YPOBHEM
CUTHAJIa TI0 OTKJIOHCHHIO TOYKH JIMHEHHOM MIKaJBl U YPOBHS 3BYKa B TOJOBHBIX Tenedonax. Bernanna
CUTHajJa OMpENeNseTCs pPa3HOCThI0O MOTEHIMAIOB Ha MOBEPXHOCTH 3E€MJIH, KOTOphle 00pa3yroTcs
MPOXOKJCHUEM IIEPEMEHHOT0 TOKa TIeHepaTropa MO IeNd TIeHepaTop-TpyOa-u30sIus-3eMIIs-
3a3eMIINTEIb-TeHEPATOp. B MecTe MOBpekaeHUsT M3O0ISALUU MEPEXOAHOE COMPOTUBICHUE TPyOa-3eMiis
YMEHBINAETCS, ¥ Ha TIOBEPXHOCTH 3€MJIM Pa3HOCTh MOTEHITMAIOB Oy/IeT UMETh TOBBIIIEHHOE 3HAYCHHUE.
YBenuueHue noTeHIuana OyJaeT TeM 3HauYuTeNNbHee, 4eM OOJIbIIe TOBPEKICHHE.

CuuTaercs, 4To MCCIEI0BaHUE U3O0JIALUN KOHTAKTHBIM CIIOCOOOM C MOMOIIBI0 MOTEHIUAIbHBIX
HITBIpEi YBEpPEHHO BO3MOYKHO IPHU YAEITHHOM CONPOTHBIEHHH IpyHTa He 6osee 100 Omxm.
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Jlia ompeneneHusl rpagueHTa MOTEHLMAJIOB HAa MOBEPXHOCTU TPyHTA CIOCOOOM HCHOJb3YeTCs
IITBIPEBBIE IIEKTPOJIBI U3 KOMIUIEKTA TpUeMHHKA. KasKIbIii AIEKTPOI MOTPYKAETCS B TPYHT Ha TITyOHHY
HE MEHEE 2 CM MpHU NMEPEMEILICHUH MO Tpacce ¢ MHTEpBaIoM npumepHo B 1 M. [Ipu 3TOM BHOJB Tpaccel
MEPEMEIAKOTCS JIBA OMNEPATOpa: MEPBBIM - C MPUEMHUKOM M IITHIPEM C TAIIbBAHHUYECKOM CBS3bIO,
BTOPOM OMEpaTop - CO INTHIpeM 03 TaJbBAaHWYECKOH CBSI3M C HW3OJUPYIOIIeH BcTaBKOW. J[s
COCJIMHECHHUS MTBHIPE ¢ TPUEMHUKOM CIY)KaT »JKpPaHHpPOBAaHHBIC Ka0elmu U3 KOMIUIEKTa
Tpaccogedexrorckarens. CHUTHaIbHBIA MPOBOJ HOKPAaHUPOBAHHOTO Kabels Ha OJHOM KOHIIE
COCJIMHSIETCS C HHUXXHEH METaUIMYEeCKOW 4YacThl0 CHUTHAJIBHOTO INTHIPS, a Ha JAPYrOM KOHIIE C
CUTHAJIBHOW KiIeMMOU «Bxon» npueMHHKa. DKpaH CUTHAJIBHOIO IMPOBOJA COEAMHSETCS C BEpXHEU
METAJJINYECKOW YacTbl0 CUTHAJIBHOTO INTHIPS Ha OAHOM KoHIE. Omneparopsl mpu 00cCiIeAOBaHUU
M3OJISIIUH PACXOASITCS Ha JUTUHY SKPAaHUPOBAHHOTO KaOEeIsl M IBHKYTCS MMapaljIeNIbHO.

noneEpEYHOE

- poCcnonO#EHUE

npodonkHoE

poCnonO¥EHUE

pofeHs
CUzHaN0

| DOCCMOAHUE
MECmO noBpex deHus _/#,ﬁff fidone mpacc

Puc.7. U3menenue curnana nmpu o0CiIe10BaHUH U3OJISIITUH.

Ecmu compoTuBieHne TpyHTa JOCTATOYHO BBICOKOE (CyXOW TIEeCYaHUK, ac(haibTOBOE WIIH
OCTOHHBIC TTOKPBITHS), TO BO3MOXKHO OOCIICIOBAaHHE U30JIALMU 0€3 KOHTaKTa IMThIpel ¢ rpyHToM. [Ipu
O9TOM B KauCCTBC JATUMKOB IMOTCHLHMUAIOB HA IOBCPXHOCTH TI'pPyHTaA CIIYKHUT CO6CTB€HHa$I €MKOCTb
OIepaToOpOB OTHOCUTENBHO 3emiu. OmepaTop C MPUEMHUKOM ACPKHUT B PYKE CBOM 3a3eMIISIOIIMIA
HITBIPb, @ BTOPOH omeparop OepeT B pyKy IUTHIph 0€3 rajibBaHUYECKON CBS3M 32 HMIKHIOIO YacTb.
[Topsimok coenuHEHHs ITHIPEH ¢ MPUEMHUKOM U TIOPSIOK OOCICIOBAHUS M3OJISALUU TaKUE )K€, KaK U
Mpu KOHTAkTHOM crocoOe. [Ipu OecKOHTaKTHOM (EeMKOCTHOM) croco0e o00cienoBaHus H3OJISIUU
MpUEeMHHUK OoJiee TOJBEP)KEH BIMSHHUIO ITYMOB OT BHEIIHMX HCTOYHHUKOB JJIEKTPUUECKUX TIOJICH,
HaIpuMep, B YCIOBUSIX TOPOJIa.

[Ipn oOGcnenoBaHuM M30SLUHU Ta30MPOBOJA MOTYT MPHUMEHSTHCS JIBAa METOJla PACIIONOKEHUS
3JIEKTPOJIOB.

IlepBblif METOA COOTBETCTBYET MPOJOJIBHOMY PACHOJOKEHHUIO MIEKTPOJIOB IO OTHOLIEHHIO K OCH
Tpacchl TMpH JBWXEHUM ONEpaTopoB BJOJb TpyOompoBoaa (puc. 7). IlepBbiM wuuer omeparop ¢
NpUEMHUKOM M IMOMCKOBOM aHTEHHOW, a 32 HHUM, Ha pPacCTOSIHUM 4 M - omeparop co LIThIpeM 0e3
rajJbBaHUUYECKOW CBSI3M, COCIMHEHHBIM CHTHAJIBHBIM S3KPAaHUPOBAHHBIM KalOeleM ¢ TNPUEMHUKOM
nepBoro omneparopa. MecTo MOBpPEXACHUSI M30JSALUU ONpPEAEseTcs] M0 W3MEHEHHIO YPOBHS 3ByKa B
TenedoHe U M3MEHEHHIO MoKa3aHUH MHIUKaTopa npuéMHuka. C npuoIMKeHHeM MepBOro oneparopa K
MECTY TOBPEXKIEHUS H30JSIIMU CUTHAJI B NPUEMHUKE YBelanuumBaercs. J[OCTUTHYB MaKCHUMallbHOTO
3HAUEHMUs, KOIZla OIepaTrop HaXOAWTCA HaJ MECTOM MOBPEKIACHUSA. 3aTeéM CHUTHAJl Ha4yMHAET
yMEHbIIaTbCd. MHHMMYM CHTHaja HaOJo/aeTcsi, KOorja OIepaTopbl HaXOASTCS Ha OJUHAKOBOM
paccTosiHUU OT MecTa nmoBpexaeHus. [Ipu nanpHeiimemM ABMKEHUH BAOJIb TPYOOIIpOBOia CUTHAN OIATh
YBEJIMUMBAETCS U JIOCTUTAeT MaKCUMAJIbHOTO 3HAYEHUS, KOTJ]a BTOPO orniepaTop OyAeT HaxXOUThCs Haj
MOBpEeXJIeHHEM. MeCTO MOBPEXAeHUS ONpeAessieTcs B MOMEHT MUHUMYMa CUTHaJIa, Tak Kak OH Ooee
BBIpaXKEH U 00ecreynBaeT O0JIbIITYI0O TOYHOCTb.

Ha noBepXxHOCTH 36MJIM MECTO MOBPEXKACHUS OTMEUAETCS 110 CPEAHEN TOUKE PACCTOSHUS MEXTY
orepaTopamMy B MOMEHT MUHHUMYMa CUTHaJa.

VYKkazaHHOE MECTO MOBPEXACHUS YTOUHSETCS IyTeM MOBTOPHOTO 00CIEeIOBaHUS HA 3TOM Y4acTKe
IIPU PACCTOSIHUU MEX]ly OIlepaTopaMi, YMEHBIIEHHOM B JiBa pa3a.
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Bropoii MeToJ COOTBETCTBYET MOIMEPEYHOMY PACIIOJIIOKEHHUIO DIIEKTPOJAOB OTHOCHTEIBHO OCH
Tpacchl. OniepaTopsl NpU JABUKEHUH BIOJIb Ia301IPOBOJA PACIIOIaraloTCsl Ha JIMHUM NEePIEHANKYIIpHON
K OCH Tpacchl TpyOOmpoBoa.

Paccrosiane mexnmy omeparopaMu BblAepkuBaeTcss 4M. [Ipu NBMKEHHWH BAOJH Ta30MpPOBOJA,
OIepaTop ¢ MPUEMHUKOM TePEMENIacTCsl Hajl Ta30IPOBOIOM (s KOHTPOJIS ITOJIOKEHUSI OCH OH MOJKET
MEePHONYECKH MEePEKII0YaTh MPUEMHHUK HAa CUTHAN aHTeHHBI). C MpHUOIIKEHUEM OIepaToOpoOB K MECTY
MOBPEXK/ICHHUST M30JSIIIMA CUTHAI TMPUEMHUKA YBEIIMYMBACTCS U UMEET MaKCUMAJIbHOC 3HAYCHHE Hajl
MECTOM NOBpexIeHus (puc.7).

B cnyyae Onmu3Ko pacrosiokeHHBIX Je(PEeKTOB, OTCTOSANIMX IPYr OT Jpyra MeHee 4eM Ha 4M,
NapajyieIbHBIM ~ METOJIOM ~ OOCTICIOBAaHHMS ~ W3OJIALMU  MOXXHO  YCTaHOBUTH  TOJBKO  TI'PaHUIIBI
MOBPEKIACHHOTO Yy4acTKa M0 HM3MEHEHHWIO CHUTHaNla. J[Js TOYHOTrO OIpeneieHHs MecTa OTAEIbHBIX
MOBPEXICHUI HEOOX0AUMO U3MEHUTD PACIIONIOKEHHE MIEKTPOIOB Ha MEPIICHANKYISIPHOEC.

JIBID>KEHHE OTepaTopoB BJOJIb Ta30IPOBOJA TOHKHO MPOXOJUTh MO OCH TPACCHI Ta30MpOBOA CO
CMEIICHHEM He 0oJiee OJTHOTO MEeTpa.

7. XPAHEHUE U TPAHCIIOPTUPOBKA

7.1. TpacconedexTonckarenb AOHKEH XPAaHUTHCS B 3aKPHITOM IOMEIIEHUU IPU TeMIIepaType
or +5 °%C nmo +45 °C u oTHOCHTENBHON BIAKHOCTH Bo3ayxa He Oonee 80 % mpu OTCYTCTBUU
arpecCHUBHBIX NTAPOB U ra3oB.

7.2. JlomyckaeTcs TpaHCHOPTUPOBKA TpacconedeKkTouckarenass B TPAHCHOPTHOW Tape BceMu
BHIAMH TPaHCIIOPTA TIPU TeMmIeparype okpyxkaromeii cpenst ot +5 °C mo +50 °C u oTHOCHTENBHOM
BJIQYKHOCTH OKpY>Karolero Bozayxa 110 98 %.

7.3. Ilpu TpaHCHOPTUPOBKE MAOKHA OBITh TPEIYCMOTPEHA 3allUTa OT IOMaJlaHusd
aTMoc(hepHBIX 0CaAKOB ¥ Mbutd. He nomyckaercs kaHTOBaHUE Tpacco1e(heKTOMCKaTeNsl.

8. TAPAHTHUUM U3I'OTOBUTEJIA.

["apaHTuitHBIN CPOK 3KCIUTyaTaluu 1 rojx co JHS OTTPY3KH B ajipec MOTpeOuTeNs NpU yCIOBUU
cOOJIIOICHUSI TTPaBUJI TPAHCTIOPTUPOBAHUM, XPAHEHU S, SKCILTyaTalllH.

IIpn oTkaze B pa®oTe MM HEUCHPABHOCTH B MEPHUOJ JEHUCTBUS TapaHTHHHBIX 00s3aTEIbCTB
u3Jenre JODKHO OBITh HAmpaBlIeHO HAa PEMOHT MO ajpecy npeanpusitus-urorosutens: PO, Pb,
450076, r.Yoa, yn.Kommynucrtudeckas, 23, OO0 «KBA3AP», ten. (347) 251-75-15, 251-65-12,
251-09-44.

Cpox cy>k0b1 u3aenust 5 1etT

[To TexHMYEeCKUM BoTIpocam odparmmaThces mo tei. (347) 273-51-34

9. IPOBEPKA

Wznenmue  OTHOCHTCS K KJacCy WHIUKATOPHBIX MPHOOPOB M HE TIOMJICKHT TOBEPKE B
METPOJIOTHUECKUX OpraHax.

[IpennpusTHEe-N3rOTOBUTENh TPOBOANUT TOCIETAPAHTHIHOE TEXHUYECKOE OOCITy)KUBAHHE,
MIPOBEPKY H KanmuOpoBKy 1o aapec: 450076, r. Yda, Kommynuctudaeckas, 23, /¢ (347)251-75-15.

[locne mpoBeneHuss KaauMOpPOBKM U OIJIaThl cyeTa 3a KaluOpPOBOUHBIM cepTudUKar,
TpaccoeeKTOUCKATeNb OTIPYKAETCs B aJIpec 3aKa3unKa 3a CUeT MPeIIpUATUA-U3TOTOBUTEIIS.
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10. CBUAETEJBCTBO O IIPUEMKE

10.1. KoHTpO/Ib TapaMeTPOB H3/1€JIH

10.1.1. 'enepaTop cUrHaIbHbII

Neri/mm HanmenoBanue IIo macnopry DaxT
1. YacToThl curHaia Ha BbIXoji€ reneparopa, ' 500+1;
1000+2;
5000+10
2. Moaynsuus CUTHAIBHOM YacTOTHI C IEPUOJIOM
MTOBTOPEHMS, C 1
3. JIIMTENBHOCTD T€HEPALIMK HAIPSKEHUS] CUTHAJIBHOM
YacTOTHI, C 0,3
4. MakcumanbHasi UMITYJIbCHAs! MOIHOCTb HA OMUYECKOMN
Harpyske B (ha3e reHepaluu HampsHKEHUs (Ha 4acToTe
1xI'1 npu HanpspkeHuu nuTanus 12 B), He mene, Bt 70
5. MaxkcuManbHasi aMILTUTY/1a HAMPSDHKEHUS B UMITYJIbCE
re’epanuu (pyu HanpspkeHuu nutanus 12B Ha omuyeckoi
Harpyske 1kOm), He meHee, B 100
10.1.2. IIpueMHUK CeJIeKTHBHBIH
Neni/nt HanmenoBanue ITo macnoprty dDakrt
1. YacToThl OJIOCHI IPOMYCKaHUs TPUEMHHUKA, [ 1T 50+0.25;
100+0.5;
500+2;
10004+5;
5000+25
2. JI0GpOTHOCTD CENEKTUBHOIO YCUIIUTEINS, HE MEHEE, €AMHMII 45
3. YyBCTBUTEIBHOCTH IPUEMHUKA 110 HAMIPSDKEHUIO (ITOJTHOE
OTKJIOHEHHE TOYKH IIKAJILHOr0 NMpubopa), He MeHee, MKB 20
4. BxonHOE cONpOTUBIIEHUE YCUIIUTEIS IPUEMHHUKA (B PEKUME
o0Ocne0BaHusI COCTOSIHHS U30JIS1UH ), He MeHee, MOM 3
PerenmupoBmuk ( )
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10.2 KoHTpoOJIb KOMIJIEKTHOCTH H3/1€JIUsl

=

Haumenosanue KonnuectBo [KonnuecTBo
o macmopry [no gaxry

I"'eneparop 1

[TpoBoj nuTaHus reHepaTopa OT aKKyMyJsiTopa
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VY KOMIIIIEKTOBAHO ( )
MOIKCH

Tpacconedexronckarens «KKBA3AP»
(3aBOjICKO¥ HOMED )
W3TOTOBJIEH, IPUHAT U MIPU3HAH TOJHBIM IS KCILTyaTalluH.

OTK

JlaTa OTTpy3KH « » 20 T

M.IL
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000 «KBa3ap» npou3sBOoAMT wu3aejus, paspadoranHbie Y@gumckuM IocyaapcTBeHHBIM

ABnaunoHHbIM Texuuveckum YHuBepcurerom (YLATY):

TPACCOINOUCKOBOE OBOPYOOBAHUE

1 Kowmnnekc nsmepurensHo-nonckosbin KUM-2K 6 [eHepaTop nouckoBbir «IM-300»

2  Tpaccouckatensb «UKkT-50» 7 Mapkep aneKkTpoHHbIN «[Tonck»

Tpaccouckatenb «UKkT-300» [JononHutenbHbIN paaMoMasik K Mapkepy
JNaypeat «100 nyywmnx ToBapos Poccun» «lMomnck»

Tpaccogedektonckatens «KBasap» 9 Teueuckarenn «<KBA3AP»
OunnomaHT «100 nyywmnx ToBapoB Poccumn»
5  TpacconouckoBbln Komnekc « KoHTyp»
NMPUBOPbI SHEPTETUKA
AnnapaTypa KOHTpons onop aepessiHHbIXx AKOO® YCTPOWCTBO A5 CBapKW TYronnaBKnx

10 (nkno-1) 18 npoeogos YMMN-1

AnnapaTypa KOHTpons onop AepeBsiHHbIX AKOJ- Y CTpoRCTBO U1 CBapKU TYTOIUIABKUX
11 e 19

M nposogos IITCII-2

YCTPOMCTBO MEXaHWYECKOro Npokosia kabens
12 YMIK 20
Naypeat «100 ny4wmnx ToBapoB Poccun»

Yka3aTesnp MOBpEkKIACHUS N30SI
kabeneit YIIK-04K

YCTPONCTBO ANCTAHLMOHHOIO Npokona kabens [TpucnocoOnenue 1yisi CKpy4YuBaHUs

13 . 21
nopoxoson YAMNK nposogos MHU-230

14 YCTpoiCTBO MpOKoIIa Kades 5o Komnnekt npucnocobneHui ans ceapki
nuporexunyeckoe YITKII-130 Tyronnaekux nposogos KCI

YcTpoiicTBO mpokosia Kabes
nuporexanyeckoe (220 kB) YIIKII-200

16 CwurHanusatop MCOH-K 24  Bbicotomep BK-1
17 Tpubop "KBaHT-K"

15 23  bnok ynpasneHus ctabununsatopom CTC-2

NMOUCK NOBPEXXAEHU/ TPYEONPOBOAOB
YCTPONCTBO KOHTPOMS U30NsALUK
AnnapaTtypa novcka NnoBpexaeHus n3onauum o8 Tpybonposogos YKU-1K
AHMA OunnomaHT «100 ny4ywmnx ToBapoB
Pecny6nukn BawkoptocTaH»

25

AnnapaTypa Haxox4eHuUst Tpacc 1 NoBpeXAEHUN AHanu3aTop KOppO3HUOHOI aKTUBHOCTHU

26 29 N
nsonsiumm AHTIA rpyHTa MoaepHu3npoBaHHblii AKAT'-K

27 Wckatenb nospexaeHunin nsonauum UMNU-95 30 Crabunusatop Toka nonsipusaumm CTI

31 WckaTtenb nospexaeHuin nsonauum UMMU-2000 34  [edekrockon nckposon OKU-3K

32 Wckatenb nospexaeHunin nsonaumm UMN-2000 35 WHawnkatop rnybuHsl koppo3un UK

33 Habop MHCTPYMEHTOB PEMOHTHMKA M30NALUN 36 Habop MHCTPYMEHTOB PEMOHTHMKA U30NALUN
Tpyb6onposogos HUPUT-1 Tpybonposogos HUPUT-2

SNEKTPOXUM3ALLUTA
37 Lkad knemmHbi KLLI-30-12 43 DIIEeKTPO] CpaBHEHUST METHO-CYITb(haTHBII

IOMC-K-0,4
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KomnnekT nHCTpyMeHTOB Ans DIEKTPOI CPaBHEHHS METHO-CYIb(aTHBINA

38 anektpoxum3aawmtsel KWH-9X3 44 IMC-K-1,2
OnekTpoa cpaBHEHUS MEQHO-CYbdaTHbIN

39 Habop «bnyxaatowme TOKn» 45 3MC-K-B3
40 Habop «KatogHas nonsipusaumsa» 46  KoHTakT marHuTHbIn KM-1

VHAnKaTop COCTOSAHUS U30SUPYHOLLNX OnekTpoa-WThipb Kpyribin L=500
41 o 47

coeanHenHun UICUC
42  3neKkTpop cpaBHeHMs MegHo-cyrnbdaTHbIn IC-K 48  OnekTpoa-WThipb Kpyrnbin L=800
49  Onektpop cpaBHeHUsa «3oHA-1K» 51  3nekTpoa-WwTbipb BUHTOBOM L=500
50  Drmexrpon cpasuenns ICT-K 52 OneKTpoa-LWTbIpb BUHTOBOW L=800

OE®EKTOCKOIbI
53 [edektockon marumtonopolukobii MO-6 56 [Hedpekrockon MO-4KM
54  [Nedektockon MA-6K 57 YcrtponcTtBo HamarHmuuBawilee YH-K
55 [edektockon MA-4K 58 Onpegenutens metannos OMET
AOFE3NMETPbI
o i Aare3nmeTp GUTYMHbIX U MOMMMEPHbIX

59 AgpresumeTp 6utymHon usonsauum CM-1 62 NOKPBITUIA MOKPBITHIA TPYE WA-1
60 Agre3aumeTp GUTYMHBIX U NONIMMEPHbIX MOKPbLITUNA 63  Buckosumerp B3-246

CM-1y
61 Apresumetp AP-2M

HErATOCKOIbI
64 HeraTtockon nosblweHHon apkoctn HIC-K
TEPMUTHAA CBAPKA

65 TepMuTHas cMecb MeaHas 70 Twurenb-chbopma ogHopasoBasi PT®-K-LLUB
66 Twurenb-cpopma MHoropasoBas 71 TepMUTHbIE CNIUYKMK
67 Turenb-dopma onHopasosasi PT®-K 72 YcTpONCTBO AUCTAHLMOHHOIO NOAXura

TepmutHOM cmecu YAOAIM-M
Komnnekt TepmutHoi npuBapkn KTM-3X3

68 Twurenb-goopma ogHopasoBasi PT®-K-3B 73 (BapuaHT-1)
60  Turenb-chopma onHopasosast PT®-KD 74 Komnnekt TepmutHom npuBapku KTIM-3X3
(BapuanT-II)
JIABOPATOPHbIE CTEHObI
75 JlabopatopHbi cteHg "KBA3AP-01" 78 g#:;lm'ropubm (T NS NN TR
76  JlaBopaTopHbiii cTens "KBA3AP-02" 79 gla.ﬁ‘fgamp”"'" crenA «TpomanekTponmkar
77 JlabopatopHblie cTeHn "lpomaneKkTpoHuka" 80 1 EDEIEAMEEIAD EIETY" 0 CETERar:

MuKponpoLeccopHomn TexHuku MIM-01
AHAIN3 KAYECTBA HE®TENPOOYKTOB

81 Yctpouncteo HarpeBa 6utymoB YHH-K
HABOPbI MUHCTPYMEHTOB 3JIEKTPUKA

82 Habop anektpuka H3-K 94  Habop aneKkTpOMOHTaXHMKa
83 HaGop anekTtpuka H3-K1 95 HaGop anekTpuka «HIY-1®»
Ha6op MHCTpyMeHTa 3NeKTPOMOHTaXHUKa

& [Tklsep e (e 20 yHuBepcanbHbii «HY-M1-18»
Habop 130NMPOBAHHOTO UHCTPYMEHTA
85 Habop anektpuka H3-K3 97 onekTpuka «H3Y-MM-1®»
86 HaGop anekrpika «MACTEP» gg  Habop MHCTpyMeHTa aNeKTPOMOHTaXKHMKa

yHuBepcanbHbli «HIY-M2®»

Habop MHCTpyMeHTa aneKkTPOMOHTaXHMKa HabGop n3onnmpoBaHHOro MHCTpYMeHTa

87 yHuBepcanbHblit «HIY®» 99 anekTpuka «HIY-MU-2%»
Habop MHCTpyMeHTa aMeKTPOMOHTaXHMKa
88 Habop anekTpuka cyMKa-nosic 100 yHUBEpCANbHbIi «HIY-M2-1%»
89 Habop VIHCTPYMEHTa anengMOHTaXHMKa 101 Ha6op anektpuka «HIY-2%»
yHuBepcanbHbli « HIY-M®»
90 HaBop aneKTpUKa-nNHeRwmKa 102 HabGop uHcTpyMeHTa 3neKTpuKa «Gerat

PROFI»
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Ha6op 1M30nnpoBaHHOro UHCTPYMEHTa

91 onektpuka «<H3Y-MM®» 103 HabGop uHcTpymeHTOB CUTI
Habop wuHcTpymeHTa oanektpuka «Gerat

92 Habop anektpuka H3 104 PROFI-Uy
93 Habop MHCTpyMEHTa 3NeKTPOMOHTaXHUKA

yHuBepcanbHbin «HIY-M1®»

HABOPbI MHCTPYMEHTOB KABEJbLUWUKA-CMANLLUKA

105 Habop nHcTtpymeHTa Kabenblwmka-Cnanwmka 107 Habop nHcTpymeHTa KabenbLlmka-

Ne2 Cnanwumka Ne2A
106 Habop vHcTpymeHTa Kabenblwmka-Cnanwmka 108 Habop mHcTpymeHTa KabenbLlmka-

Ne3 Cnanwumka Ne3A

KOMMNNEKTbl UCKPOBE3OIMNMACHOIO MHCTPYMEHTA

109 KomnnekT nckpobesonacHoro MHCTpyMeHTa 110 KomnnekT nckpobesonacHoro MHCTpyMeHTa

«KUBO®» (18 npeameToB) «KUBO®» (33 npeamera)

HABOPbl UHCTPYMEHTOB MOHTAXHUKOB TENIE®OHHON CETU
111 Kowmnnekt MoHTepa-ces3mcta MTC-1Y 114 Habop moHTepckux nHctpymeHtoB MU-64
112 Kowmnnekt MoHTepa-ces3mcta MTC-1 115 Komnnekt MoHTepa-cBsducta MTC-2A
113 Kowmnnekt MoHTepa-ces3mcta MTC-1A 116 HabGop uHcTpymeHTa TenedoHUCTa
HABOPbl MHCTPYMEHTOB MOHTAXXHUKOB BOJIC
117 Habop uHctpymeHToB ansa BOJIC 1J-0212 118 Habop uHctpymeHToB ans BOJIC 1J-0112
HABOPbI UHCTPYMEHTA ONA PA3OENKU KABENA U3 CLULMTOINO NOJIM3TUNEHA

119 Habop nHctpymeHta HUP-CIM3-01. AnameTtp go 121 Habop mHctpymeHta HUP-CIM3 PROFI

45 mm

Habop nHcTtpymeHTa HUP-CIMJ-02. AnameTp ot
120

40 po 150 mm

HABOPBI HHCTPYMEHTOB PEI'YJIMPOBIIUKA SJIEKTPOHHOM AIIITAPATYPbI
Komnnekr npubopoB 1 MHCTPYMEHTOB

122 Habop cnecapHbix MHCTpymeHTOoB KUM 1 A 124 perynvpoBLUUKa 9MEKTPOHHOW annapaTtypbl

KMn-P3A

KomnnekT npnbopoB 1 MHCTPYMEHTOB
123 perynupoBLiuKa anekTpoHHow annapatypbl KIMNU-
P3A PROFI

HABOPblI UHCTPYMEHTOB CEPBUCHOIO MHXEHEPA

Habop MHCTpyMeHTa UHXeHepa-

125 126 Habop MHCTPYMEHTOB CEPBUCHOrO MHXXEHepa
aKcnnyaTauMoHLLnKa
HABOPbl UHCTPYMEHTOB CINECAPA-PEMOHTHUKA
127 Habop MHCTPYMEHTOB Asi PEMOHTa KOTINOB 129 FEISeD EOCEEHPENERETIE IO [PENTerT
TEXHOJIOrMYECKOro 00opyaoBaHmMs
128 Habop MHCTPYMEHTOB Hanag4uka 130 Habop cnecapsi-pemoHTHuka PROFI no
PEMOHTY TexHomnornyeckoro obopyaoBaHus
HABOPblI UBMEPUTEINNbHOIO UHCTPYMEHTA
131 Hab6op HUN-OTK-01. Habop nameputenbHOro 133 Ha6op HAN-OTK-03. Habop
MHCTPYMeHTa M3MepUTENbHOro MHCTPYMEHTa
Habop HUN-OTK-02. Habop nameputenbHoro Habop nameputenbHOro MUHCTPyMeHTa
132 134
MHCTPYMEHTa KOHTpornbHoro mactepa OTK PROFI
HABOPblI UHCTPYMEHTOB OJ14 PEMOHTA XOonoguibHUKOB U KOHOUMLUWOHEPOB
Habop MHCTPYMEHTOB AN pPEMOHTA U Habop MHCTPYMEHTOB A1 pEMOHTA U
135 obcnyXuBaHUS XONOAMITbHbLIX YCTAHOBOK U 137 obcnyXMBaHUSA XONOAMITbHbLIX YCTAHOBOK U
cucTem KoHgmumonupoBaHms HUP-XK-1 cuctem koHamumoHmpoBaHms HUP-XK PROFI

Habop MHCTPYMEHTOB AN PEMOHTA U
136 obcnyxmBaHUSA XONOAMIbHBLIX YCTAHOBOK U
cuctem koHanumoHuposaHua HAP-XK-2
HABOPbl UHCTPYMEHTOB CAHTEXHUKA
138 Habop caHTexHuka HC-MuHuM 142 HabGop razocBaplLuuka
139 Habop nHCTpyMeHTOB criecapsi-caHtexHuka HC-K 143 HabGop caHTexHuKa

23' 000 «Keazap» men/eakc (347) 251-75-15, 251-09-44 kvazar9l@yandex.ru www.kvazar-ufa.com


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

140

141

145
146

148

150
151

Habop caHTexHuka ona metannuyeckux Tpyd HC- Habop caHTexHWKa yHMBEpPCanbHbI
144

M HC-MY

Habop caHTexHuKa s NonMnponuIieHoBbIX Tpyo

HC-N

HABOPbl ABTOMOBUJIbHOIO MHCTPYMEHTA

Ha6op aBTomexaHuka HUA-1 147 Habop aBTOMOGUNBHOIO MHCTPYMEHTA

«Jlegnbocc»

Habop aBTomexaHuka HUA-2

HABOPbI UHCTPYMEHTOB CTOJAPA

Habop cTtonspa 149 Habop ctonsipa PROFI
HABOPbI CTPOUTENBbHbLIX UHCTPYMEHTOB
Habop nHCTpyMeHTa KamMeHLUMKa 152 Habop MHCTpyMeHTa LUTyKkaTypa-niamnTodHmKa

Habop MHCTpYMEHTOB WTyKaTypa-Mansipa

000 «KBasap» ocyulecTtBlisieT KOMMJIeKCHbIe NOCTAaBKM clneayrowunx n3nenun:

Mpubopbl 3NEKTPOXMM3aLLMTLI NOA3EMHbIX TPy6onpoBoaoB

MaTepuanbl 4ns TEPMUTHON CBapKu

["azoaHanusaTopbl

Al W N

AnarHocTtuka. Mpnbopsl KOHTPoONA (Mo MHCTpykummn PO12-411-01 ons
ANarHoCTUpoOBaHNA NoA3eMHbIX TPyOonpoBOA0B)

Tpaccouckatenu Tpy6onpoBogoB u kabenewn

AnekTponsamepuTenbHble NPUGopLI

Habopbl NHCTPYyMEHTOB

MHCTpYMEHT cneumanbHbli HEUMCKPoOoGpasyoLwnii

O N O o1

TpeHaxepbl-MaHeEKeHbI Ans oby4yeHnsi nepBor goBpadebHON MeaNLMHCKON NOMOLLM

10 TonwmHoMepbl, TBEPAOMEPI, aAre3auMeTpbl, AedEKTOCKOMbI

11 JlabopaTopHble CTeHAbI

12 lMpwnbGopbl 1 o6opyaoBaHMe A5is KOTeMbHbIX, CPEeACTBa aBTOMaTU3auum

TEMNJIOOHEPIETUKN

13 lNpurbopbl NIMPOMETPUM 1 NOUCKA KOMMYHUKALMIA

14 TMpubopbl ana nabopaTopui aHanuaa napaMmeTpoB HePTENPOaYKTOB

15 lNpoMbILWMEHHbIE CHETYMKM rasa

16 Banbl rubkue, metannopykasa

17 Teyveuckatenu Boabl
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