N

«KBA3AP» .(J
Tpaccoz[eq)eRTm&\ eJIb

N

ITac oﬁT
TexHuy OHHcaHHe
I/IHCpr O DKCIUTyaTaluu

s °
&

000 «KBA3AP»
r. Ypa




OI'TIABJIEHHME

LLHABHAUEHE ..ottt ettt b et et nbe et 3
2.TEXHUYECKHUE XAPAKTEPUCTHUK ........coooiiiiiiiieiieeiee ettt 3
2.1. TCHEPATOP CHUTHATIBHBIH. ©.1eiuvvieisttiesteiessteeesieeessteeessseesssseesssseessssessssseessssesssssessssssattssessnsseesnsnens 3

4. YCTPOMCTBO U ITPUHLIUII PABOTHI

4.1. YcTpoMCTBO TEHEPATOPA CUTHAIIBHOTO. ...veevvvivriesneesnreesneesnneenneennns 00 ......................... 6

4.2. YCTpOUCTBO MPUEMHHUKA TTOUCKOBOTO. ....vveeaivieesireessreesnnnessrnressness fheeess B ensnessnnnssnnnesnneesnnnes 7

6.3 Onpenenenre 0Cu TPacchl ra3onpoBé
6.4 OnpeneneHus TTIyOUHBI 3aJI05KE 0

(ST @ 15700 (31 (0):F:0c 0% (ol 7 L0 X1 5: 01205 G N A0 TR
7. XPAHEHUE 1 TPAHCIIOP Q&A 17

8. TAPAHTUUN N3TOTOBU U PT TP 17
9. IIPOBEPKA............

10. CBUJETEJIb

10.1.1. T'eggpa
10.1.2. Ipue

2| 000 «Keazap» men/eakc (347) 251-75-15, 251-09-44 kvazar91l@yandex.ru  www.kvazar-ufa.com



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

1.HASBHAYEHHUE

Tpacconedexronckarens «KBasap» mpenHazHadueH Ui ONPENENCHHs] TPacChl METaNIMYECKUX
MIO/I3EMHBIX COOPYKEHUH M CIIyTHHMKAa HEMETAJUIMYECKHUX TIa30IpPOBOJOB, IPOBEPKU IIEJIOCTHOCTH
TMJIPOU30JIALIMOHHOIO 3allUTHOIO IOKPHITUA. MOKET HCHONb30BaThCs Il TPACCUPOBKU MHOTHUX
CKPBITBIX JTUHEWHO MPOTSHKEHHBIX COOPYXEHHUH U3 AJIEKTPOIPOBOJSAIINX MATEPUATIOB (3JEKTPOKaOeb,
BOJIONPOBOJ, TEIJIOTPACCA).

Oco0OeHHOCTBIO  TpaccoAe(EeKTOUCKATENs] ABISIETCS KOMIIAKTHOCTb, OOJbIIAs MOIIHOCTb
CUTHQJIBHOIO T'€HEepaTopa M BbBICOKAs UYYBCTBUTEIBHOCTh IIOMCKOBOI'O CEJIEKTUBHOIO IPUEMHUKA.
Tpacconedekronckarensb BHIIIOJHEH HA COBPEMEHHOM 3JIeMEHTHOH 6ase.

2.TEXHUYECKHUE XAPAKTEPUCTUKU

2.1. I'enepaTop cMrHAJbLHBIMH.

[TapameTp HauyCHHE
YacroTa curHana Ha BeIX0Je reHeparopa, [

1000+2;
5000+10
I'eneparop obecrieunBaeT MOAYIIALMIO HANPSKEHUS! CUTHAJIbHON 4aCTOTh 1

VMITYJIbCAMU C IEPHOJIOM IIOBTOPEHUS, C

JUINTENbHOCTh BPEMEHHU I'e€HEpaLui HAPSKEHUS] CHTHAJIBHO 0.3
COCTaBJISIET , C

MaxkcruMarbHasi UMITYJIbCHAsE MOIIIHOCTh HA OMHUYECKOM Harpy 70
reHepanuu HanpsokeHus (Ha yactore 1kI'n nmpu HanpspkeHAy npTanus 12 B), He
MeHee, BT

BbIxogHast MOIIIHOCT T€HEpATOpa B PEKUME aBTO YECKOT'0 COIJIaCOBaHUS 10

Harpysku peryaupyercs crynersiMu ot 0 1o 1009 HsIMU 110, BT
MakcumanbHasi aMIUTUTYAa HANpsDKEHUS B UMIT @ ¢ reHepauuu cocrasiser He | 100

MeHee, B (Ha omnueckoil Harpy3zke 1kOm psokeHuu nurtanus 12 B).

Bpewmst paboThl reHepaTopa Ha OMHUEC anpy3Ky COIIPOTUBIIEHUEM OT HYJIS be3 orpannyenus
(KOpOTKOE 3aMbIKaHHE) 10 OECKOHEUHOC JIOCTOM X0J1)

HanpspkeHne nuTanus reHepaTop 10+15
["abapuTtHble pa3Mepsl reHepagopa, HE Bojee, MM 213x137x85
Macca reneparopa, He Oouiee, 1

I'eneparop coxpanser pa TOCH.O OHOCTbH NP BO3/IEHCTBUH
pabounx Temmneparyp, °
OTHOCUTEJIbHOM BJIA,

—-20++40
pu 20°C 80%

* [To momoJtHUTE
qacTOT FeHepaT

Yy COrjIali€CHUIO C 3aKa3YMKOM HOMHWHAJIBHBIC 3HAYCHUA U KOJIUYCCTBO pa60q1/1x
0’KET OBITh U3MCHEHEL.
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2.2. llpueMHUK NOUCKOBBIIA.

ITapameTp 3HayeHue

LlenTpasipHas 4aCTOTAa MOJIOCHI MPOMTYCKAHUS MpUeMHHKa, [ '1:* 50+0.25;
100+0.5;
500+2;
1000+5;
5000£25

JIOOPOTHOCTH CEJIEKTHBHOTO YCHJIMTENS NPHEMHHKAa Ha BCEX 45

pabounx 4acToTax, He MEHee, CIUHUI]

YyBCTBUTEIBHOCTh MPUEMHHUKA IO HANPSDKEHUIO MPU MOTHOM 20

OTKJIOHEHUH CBETAIICHCS TOYKH INKAJIBHOIO WHAMKATOpa, HE

MeHee, MKB

BXOI[HOC OMHYCCKOC COIPOTHUBJICHUC YCUIIUTCIIA IMPHUCMHUKA B
pexume o0ciae0BaHus U30JIIMU, He MeHee, MOM
I[I/IHaMI/I‘-IeCKI/Iﬁ Auarna3oH NpUCMHHKA ITPU MMOJIHOM OTKJIOHCHHUU

CTpEJIKU MIKAJIILHOTO Npubopa, He MeHee, 1b Q
3-5

HanpshkeHne nuTaHue NpUEMHHUKA OT TPEX JIeMeHTOB Tuna 316
(bopm-dakTop «AA»), B

Cpennuii TOK mMOTpeOsieHUsT MpUEMHUKA (TMPU BBIKIIOUCHHON ® 40
nupoBOi HMHIUKAMK W HanpsokeHuH nutaHus 4.5 B), @

bonee, MA

["abapuTHBIE pa3Mepsl MPUEMHUKA, HE Ooiee, MM 201x137x65
Macca npuemHuka 0e3 3JIeMEHTOB ITUTaHusI, He OoJiee, KT 0,3
[TpueMHUK coxpaHseT pabOTOCIIOCOOHOCTD MTPU BO3CHETBIH

pabounx Temnepatyp, °C ( —20++40

OTHOCHTENIbHOM BiIakHOCTH 1ipH 20°C 80%

* Tlo AOHNOJHUTCIIBHOMY COTJIAICHUIO C 3@ HOMMWHAJIBHBIC 3HAYCHUA U KOJIMYCCTBO pa60111/1x

4aCTOT MPUEMHHUKA MOKET OBITH N3MEHEHEI.

3. COCTAB N KOMILJIEKT IOCTABKHA
Tab6muna 1
Ne HOBaHUE ITo3. Ha puc.1 Konunuectso
1 | I'enepaTop 1 1
2 | IlpoBoj nuTaHus ré@gepayFopa OT aKKyMyJIsITopa 8 1
3 | IIpoBon nns mo €HUs WITHIPS C rajlbBaHUYECKOW] 9 1
CBSI3BIO

4 TKJIFOYEHUS] MATHUTHOM KJIUIICHI 9 1
5 OJIKJIFOUEHHS! DJIEKTPOMArHUTHON paMKH 12 1
6 Hasl KJIUIca 7 1
7 raJlbBaHUYECKOH CBA3BIO 6 2
8 | [preMHuuk 2 1
9 | AdTenHa 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 nutanusa Tum 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 | MMacnopr 1
* - KoMIieKTyeTcsi 1Mo J0NOJTHUTEIbHOM 3asBKe.

Buemnuii Bux TpacconedeKTorcKaTenss B Pa3BEPHYTOM BHAE CXEMATHYECKH H300pakeH Ha
puc.l. LITeipu mocTaBisAIOTCS B pa300paHHOM BHJE, MOPSAIOK UX COOPKH MOKa3aH Ha puUC.2.

b ? 6

Puc.1. TpacconedexronckaTenb.

Wmeips ¢ 2076baHUNECKOD CBA36D Py4ka
Pe3cOoboe coedusenue " Mpobod 3a3emnenHus

[mups de3 zansboHuseckou chasu

WaonauuokHos Bmynka

Mpobod cuzranshulkpacksll

Puc.2. HlTeipu.
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Puc.3. 'enepaTop curHajibHbI.
1 — xjJeMMBl IUTaHUs, 2 — CBETOAUOJ MHIUKAIMM IHUTAHHS, 3 BOWM HMHAUKaTOp, 4 —
KHOTIKA BKJTIOUEHUSI-OTKIIOUEHUS TUTaHUs, 5 —KHOIIKA MEePEKITIOUCHUS UMOB PaOOTHl M WHIWKAIIHH,
6 — KHOMNKM H3MEHEHHS PEryJUPYEMBIX I[MapaMeTpoB, 7 — HHAMKATOP "BHIXOJAHOTO HAMPSKEHUS U

Neperpy3ku, 8 — KJIIEMMBbI [TOAKIIOUEHUS Harpy3KH. @ ®
(?@4}(} @@@@@é@@
3 6 9 Kﬂ 15

DAl Va0
¢ Puc.4. IIppeMHHK CEEKTUBHBIN.
q

1 — nmeperiQUaTeNb MUTAaHUS, 2 — CBETOJUOMABI JIMHEHHOTO CBETOBOTO YKaszaTens YpPOBHS
CHTHama, 3 - ol MHAMKATOp, 4 — KHOIKH HW3MEHEHHUS PETYIHUPYEeMbIX MapaMeTpoB, 5 —
CBETOJIUO]I BKJIFOYEHUSI PE30HAHCHBIX KOHJEHCATOPOB, 6 — KHOIKA MNEPEKIIOYEHUsT pexuma
paboThHI U anuu, 7 — THE3710 BXOJa MPUEMHHKA, 8 — THE3/10 MOJKII0UYEHUS TOJIOBHBIX Tele(hOHOB.

KBAJAP

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 OCyIIECTBIISIETCA OT UCTOYHHMKA MOCTOSIHHOTO TOKA ¢ HOMUHAJIbHBIM HampsbkeHuem 12B
MOAXOIAIEH MOITHOCTH (AaKKyMYJISITOP WU BBIIPSIMUTEND ).
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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 BCTPOCHHBIA KBapIEBBIN 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'€HEpATOpa M OIPaHUYEHMS] MAKCUMAJIbHON MOIIHOCTH NPUMEHSETCS 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
IIPEAYCMOTPEHA CXEMA BBIIIPSMUTEIIS HA MOIIIHOM I10JIEBOM TPAaH3UCTOPE.

C mnomoupl0 TPAH3UCTOPHOTO JIBYXTAaKTHOI'O KIIIOYEBOI'O IpeoOpa3zoBareist I[OCTOSHHOE
HanpsDKEHWE TeHepaTopa IpeoOpasyercss B mepeMeHHoe. sl cOoriacoBaHUS BBI reLeparopa ¢
COIIPOTHBIIEHUEM HAarpy3Kd MCIIOJIb3YETCS UMITYJIbCHBIA TpaHChOpMaTop € OT VYnpasnenue
BBIXOJHON MOLIHOCTBIO T€HEpaTopa OCYLIECTBIIIETCS aBTOMATUYECKU WM BPYY aBUCUMOCTHU OT
33JaHHOTO OIIEPaTOPOM YPOBHS MOLIHOCTH M TE€KYLIETO 3HAYCHMsI Harpysj X0Jle TeHepaTopa.
JUid 1IaBHOTO M3MEHEHMSI BBIXOJHOTO HAIPSDKEHHUS U MOIIHOCTH YEHHOM JMara3oHe
HCIOJIB3YETCSl METOJ] HU3KOYaCTOTHOTO IIMPOTHO-UMITYJIBCHOTO peryaupoBasysl. [l perynupoBanus B
Ooylee MMPOKUX TNpeAenax H3MeHsercss Kod(pQUIMeHT TpaHchopmarly MIOMOUIBI0 KOMMYTallUu
OOMOTOK COIVIaCyIOLIEro HMMITYJIbCHOTO TpaHc(opmaTopa IeH pag OTO IO3BOJIIET COXPAaHUTh
Bbicokuil KIIJI renepaTopa npu u3MEeHEHUU COIIPOTUBIICHUS @ 0.1 1o 300 Om.

B>

[Turtaromiee HaNpsHKEHUE MTOAKITIOYAETCS K KIeMMaM COOJIIOICHHEM TIOJIIPHOCTH, TPHU
HapyILICHUU - TEHEPATOP HE BKIIOYUTCS.

JIByX1IBETHBII CBETOUOAHBIN MHIUKATOP MUTAH 10)%BisieTcss MHOTO(YHKITMOHAIBHBIM.

[Ipu nHanpspkenun nutanus ot 9 no 16 B ¢ 0)#011 0) umeer 3enensblil uBeT cBeueHus. [Ipu
HarnpsbkeHuu nutanus medee 11.5 B cBeroanon Ha¥kiHAaeT MUurathb. JTO SIBISETCS NMPEAYNPEIUTEIbHBIM

CUTHAJOM O HEJIONMYCTUMOM YPOBHE P KKyMYJISITOpa, €Cld IHWTaHue TIeHepaTopa
OCYILLECTBIISICTCS OT KHUCJIOTHON CBHUHIIOBQI yasTopHOil Oarapeu. Ilpu 3eneHOM cBeYeHHH
unaukaropa (10) mpeobpazoBatenb renepa BKJIIOUEH.

Ecnu HanpsokeHue HHUTaHUS C B meHee 9 B umu Gosee 16 B, To mpeoGpazoBateinb
reHepaTopa BBIKIOYAETCS, a MHANKA us (10) ropUT KpacHBIM LIBETOM.

Harpyska reneparopa
HaNpsLKEHUS UHIYLHUPYETCSEOP

Tci K kiaemmaMm (8) «Bbixom». Hanuume BBIXOJIHOTO
Beronuona (7). [lo sspkocTy ropeHust 3TOro CBETOAMO01a MOKHO
CYAMTb O CTENEHH Meperpysk aToOpa, KOIJa BBIXOJHOE HANpsKEHHWE HauMHAeT OrpaHUYMBATHCS
cxXeMoH 3alIUThI. MoMeHTBI pa6aTI)IBaHI/IC CXEMbl OrpaHHM4YC€HUA TOKa CHIJIOBBIX KITFOYeH
CUTHAIM3UPYETCS KPACKBIMIBEPOM CBEUEHHS YKA3aHHOTO CBETOIMO/IA.

K
HH

YpoBeHb BbI anpsHKEHUST PETYIUPYETCs aBTOMATUYECKH MJIM BPYYHYIO B JIMANa30HE OT
5 mo 100 B.
I'enepar MEIIEH B IJIACTUKOBOM MPSIMOYT'OJILHOM KOPITYCE€, COCTOSIIEro M3 BEpXHEW U

amxHenn 14
OOAKITIOUYEHU

4.2.¥c

bIX IIOJIOBUHOK, CKpEIUICHHBIX BHMHTAMH CHHU3Y Kopryca. Bce aneMeHTbI
paBJICHUs U MHAMKALIMM TeHEpaTopa pa3MellleHbl Ha IepeIHEN TaHeIu TeHepaTopa.

TBO IPUEMHHKA ITOUCKOBOIO.

ITouckoBelii npueMHUK (puc.4) sBISETCS CHEUATbHBIM CEJIEKTUBHBIM BOJBTMETPOM. Pexxum
paboThl BXOAHBIX IEMEM NEepeKtoyaeTcsi B 3aBUCUMOCTH OT HCIOJIB3yEMOI'O JaTdyhKa BXOJHOTO
curHana. Ilpu oOcienoBaHWM TOKOB YTEUKHM Yepe3 IMOBPEKACHUS H3OJISALUN BKIIOYAETCS BBICOKO-
UMIIEHAAHCHBIN peXuM (Muraer cBeronuoa pexuma 5). [lpy MarHuTHOM JIOKAaUM C MOMOUIBIO
JIEKTPOMAarHUTHOM aHTEHHBbI IPUEMHUKA BXOJHBIE LIENIM NPUEMHHKA HACTPAMBAIOTCS B PE30HAHC Ha
KaKJ0i paboueil 4acToTe, 4TO MOBBIIIAET OOIIYI0 UYBCTBUTEIBHOCTh U M30MpaTeNbHOCTh. [lpu aToM
BXOJTHO€ CONPOTHBIICHHE Ha paboueil 4acTOTe NMPUEMHUKA OKAa3bIBAETCS HU3KOOMHBIM (JIeCITKH 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 Kax10# CTyneHu BelIMYMHA BXOJIHOTO CHUTHAJa ONpEeAesseTcs
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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
CUTHAJA.

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

Beibop pexxuma pabOThl M HMHIMKAIMH TPUEMHUKA OCYIIECTBISIETCS IOCEI0BATEIbHBIMU
HaXXATUAMHM KHOIKM PEKUM. lIpH 3TOM TEeKylui pEeXUM MEPEKI0oYacTCs MO0 KPYry € IEpBOTO J10
nociuenHero. Vi3aMeHeHre HacTpoeK TEKYLIEro pekumMa paboThl OCYIECTBIIAETCS HaXKaTHEM Ha KHOIKHU
«OombIIe» U «MeHbIIe (4) He00X0MMOE KOITHYECTBO pa3s.

OTcek mMTaHUs NpPUEMHHMKA PACIOJIOXKEH 3a 3aJHel CTeHKoW mnpubopa. MUKpPOKOHTpoOILIEp
IIPOU3BOJUT HENPEPBIBHBIN KOHTPOJIb YPOBHS NMUTAOIIEr0 HarpsbkeHus. [lepBoiii (H 0Oii) CBETOIMO/
JUHEHHON IIKaJlbl INPHUEMHHKA SBJIICTCS OJHOBPEMEHHO WHIMKATOPOM peE tanus. [lpu
HOpPMaJIbHOM YpPOBHE MHTAIOUIETO HampspkeHus (He MeHee 3.3 B u He Oosiee 68 HAWrpex sneMeHTax
IIUTAHUs) HYJIEBOM CBETOAMOJ] TOPUT IOCTOSIHHO 3elieHbIM IBeToM. Ilpu HaIPSDKCHUS 10
ypoBHsl MeHee 3.3 B cBeToauol HauMHAaeT MUTaTh KpacHbIM LBeToM. [lomo BHO TIPUOOp MOIaeT
pa3 CeKyHIy 3BYKOBOM curHai. lIpu cHWKEHHMH HanpsbKeHUs NHUTadus BHA 3.0 B mpuemHukx
MpeKpamaeT padoTy M TMEPEeXOTUT B PEKUM MHUHUMAIBHOTO MOTPEO sHeprum (3aceimaer). B
pEXKHUME «CHa» IOCTOSHHOIO TOPUT OJMH «HYJIEBOW» CBETOIY pagHbIM I[BETOM. JTO SIBJIAETCS
CHTHAJIOM O HEOOXOMMOCTH OTKITIOYCHHUS TTUTAHUS BHIKITIOY 3aMEHE DJIEMEHTOB ITUTAHHUS.

[IpyeMHMK pa3MelleH B IJIACTUKOBOM IPSIMOYIOJIb KOPIIyce, COCTOSALIET0 M3 BEpPXHEH U
HwkHed [1-00pa3HBIX TOJIOBHHOK, CKpEIUICHHBIX BHHTAMU ®CHH3Y Kopmyca. Bce amemeHTHI
MIOAKJIIOYEHUS, YIIPABICHUS U MHIUKALIMK T'eHepaTopa pas 1 Ha [IepeAHEN MTaHEeIH.

/
5. HOZ[FO%&K PABOTE

5.1. Mepbl 0e30n1aCHOCTH.
[Ipu paborte ¢ reHepaTopoM OCH@BH U7 OMAacCHOCTH — MOPaKEHUE DIEKTPUUYECKHM TOKOM,
a.

CO3/1aBaeMbIM T€HEPATOPOM ITEPEMEHHOT
K pabote ycraHoBko# nomycKato®esl nuia, uzyuusime «lIpaBuia TeXHUYECKOM SKCIUTyaTalluu
AJIEKTPOYCTAaHOBOK TOTpEQUTEHC «[IpaBunma TexHWKH O€30MACHOCTH TIPU OKCIUTyaTalluu
3JIEKTPOYCTAHOBOK MOTpedH TaKXe HacTosllee pykoBoacTBO. Eciu paboThl mpon3BOAATCS Ha
ra3ornpoBojiax, To Heooxoanumo 3hgHue «[IpaBui TEXHUKHM 0€301TaCHOCTH B Ta30BOM XO3SHCTBEY.

Bo wu3bexanne paskeHHsl JJIEKTPHYECKUM TOKOM TNpHCOeMHEHHEe TIeHepaTopa K
TpybonpoBoay (kadeu 3eMJINTEJII0 MPOU3BOAUTCS TOJIbKO B BHIKJIIOYEHHOM COCTOSTHUM.
1

Ha BbIX01 MMaxX reHepaTopa HanpsikeHne MoxkeT cocTaBaaTs 100 B!
5.2. Iloaknoue eparopa.

JKITHI0YACTCA K UCTOYHUKY IMOCTOAHHOTO TOKAa C HOMHUHAJIBHBIM HAITPSIXKCHUEM 12B
c cobumo MMOJISIPHOCTH. Ecmu HAIMPsSZKCHUE HUMECT MPOTUBOIIOJIOKCHHYHO IMOJIIPHOCTb, TO

Jlng BKJTIOUEHHS TeHepaTopa ClelyeT HaXaTh M OTIYCTUTh KHOMKY «Bki» (puc.3). IIpubop
HUTHOPUPYET HaXXATHA KHOIIKU IMUTaHWUA OJIUTCIIBHOCTBIO MCHEC 0.3 CCKYHBI. Bce Haxatmsa KHOITOK
VIOPABICHUS] TE€HEepaTopa KOPOTKUM 3BYKOBBIM cuTrHaioM. Cpa3zy mnociie BKIIOUEHUSI TeHEepaTtop
3arpy’kaeT W3 CBOEH DHEProHE3aBHCHUMOW TMaMITH T€ HACTPOWKH, KOTOphble OBUTM Ha MOMEHT
OTKJIIOYEHUsI TEeHepaTopa KHOMKOM «Bki.» (KpoMe YpOBHS BBIXOJHOM MOIIHOCTH). BbIxomHas
MOINHOCTDL IIPU BKJIIIOYCHUHU BCErja yCTaHaBJ/IMBACTCH Ha «HyJICBOﬁ» YPOB€HbL (Haprl)KeHI/Ie Ha
3aKUMax «BbBIX0Oa» paBHO HYMIO). DTO CAETAHO B IENSIX MOBBIIICHHUS 0€30MaCHOCTH HCMOIh30BAHUS
npuodopa.

B mepBbie Tpu CeKyHABI TOCTE BKIIOYECHHUS HA IU(PPOBbIE MHIUKATOPHI BBHIBOIUTCS 3HAUCHUE
IMUTAOMIETO HAIPSXKCHUA B CAUHHIAX BOJIBT ¢ AUCKPETHOCTHIO B OJHY JACCATYIO ()IGCSITI/I‘—IH&S[ TOYKa
TOPUT TOcie BTOpoi mudpsl). s TOro 4toObl MPOBEPUTH BEIHYMHY MUTAIONIETO HAMPSIKEHUS B
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0001 MOMEHT BPEMEHH JOCTATOYHO BBIKJIIOYUTH U CHOBA BKJIIOUMUTH mpubop. 1o ucreueHun nepBbix
TPEX CEKYH]I I'€HEPATOp MEPEBOAUTCS B PEKUM MHIUKALIUU U YIIPABICHUEM MOIIHOCTBIO.

Ecan renepatop ObL1 BBIKJIIOYEH 0€3 MCIOJb30BAaHUS KHONKH «Bki.» mnpepbiBaHueM
NUTAaHUs Ha KieMMax «12 B», To HACTPoOIKH MoC/IeHEer0 peskuMa padoThl He 3alIOMHUHAKOTCS.

I'enepatop ¢dopMupyer mMaykd HMITYJICOB BBIOPAHHOW CHUTHAIBHOW YacTOTHI C IMEPHOJOM
noBropenus 1 ¢. Jljis KpaTKOBPEMEHHOTO NIEpeBo/1a MpUOOpa B peKUM HEMIPEPHIBHON T€HEPALIMH MOKHO
HaXaTh U yJIEPKUBATh KHOIKY «Pexump».

Pexxum paboThl ¥ YUCIICHHBIC MOKa3aHMs BBIBOASTCS Ha MU(POBON WHAMKATOP TeHEpaTopa.
Hukn MHAMKAIMM B KaXKIOM pEXHMMe pa3ouT Ha aBe (as3bl, KOTOpbIE COBMAJAIOT MO BPEMEHH C
LIMKJIaMU TEeHepalluyd HanpsbkeHus: 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(pPOBBIC 3HAUCHHSI OTOOPAKAEMBIX BETUYMH («IHCIOBAs» CTalUsl WHIMKAINN). cioBas» (Qasza
WHJMKAIIUU COBIIAJIAeT [0 BPEMEHHU C May3aMy I'eHepaliy CUrHaia.

I'eneparop umeer 1Ba pekrMa UHIUKALUUA U YIIPABJICHUS.

1. VMlHaukanuss W ynpaBi€HHE MOILIHOCTBIO BBIXOJHOIO CHUTHaJIa pa. DTOT pexuM
obo3Hauaercsi cumMBoJIOM «P» (oT anri. «Power») B mepBo#i (aze uHaH TOT PEKUM SIBISAETCS
OCHOBHBIM M BKJIFOYA€TCsl aBTOMAaTHUYECKH IIPU BKJIIOUEHUM npubdopa. B from UME B «CHMBOJIBHOM»
¢da3e MHIUKAMA [TOMHMO CHMBOJIA PEXHMa BBIBOAMUTCS JOTIOJHHUTEIb Hpopmarmst. CUMBOIT Ha

cpeaHeM (BTOpOM) HU(PPOBOM HHAUKATOPE OOO3HAYAECT PEXKUM BII@HMS BBIXOJHOW MOLIHOCTH U
xK

HaIpsDKEHUs reHepaTopa (pyYHOH «—» UM aBTOMAaTUYECKUH &=
B «uncnennoit» ¢aze Ha 1UPPOBOM HHIUKATOD 0 aeTcsl MOULIHOCTh TI€HepaTopa.
a

MOUIHOCTh TeHEepaTOpa ONpeesieTcst Kak CpeaHss moTpeo. MOIIIHOCTh OT HCTOYHHKA TTUTAHUS B
¢da3e reHepanuu CUrHaia. B «4uclieHHOW» cTaauu WHIWKA oToOpakaeTcss U3MEPEHHOE CpE/IHee
3HAYEHUE MOLIHOCTU TeHeparopa B (ase renepanyy gfinalia B equuunax Barr (mecsatmunas Touka
TOPUT TOCJIE TPETher IUPHI).

CHUMBOJIOM THpE «—» Ha CPEIHEM HH] OOTBETCTBYET PYYHOMY PEXKHUMY YIIPABICHUS
MOLIHOCTBIO. B py4yHOM peXHME BBIXOJHA HOCTb PETYJIHMPYETCd HM3MEHEHHEM BBIXOJHOI'O
HaAIPsDKEHUS T€HEPaTopa, KOTOPOe yCTaHa aeTCs OIepaToOpoOM MCXOMS U3 COIPOTHUBIICHUS HATPY3KH

BBHIOPAHHOW CTYIEHU OTOOpaKkaeTc BOM IM(PpoBOM HHAMKATOpE (a3bl MHAWKAIUUA TEpea
CUMBOJIOM Tipouepka «—». «Hynepas €Hb YPOBHS BBIXOJHOT'O HAIPSKEHUs BKIIIOYAETCS MEpPBOU
IIpU Tepexojie B pydHOil pesuM]u BETCTBYET HYJIEBOMY BBIXOJHOMY HampsbkeHuto. Ha «epBoii»
CTYIIEHU BBIXOJHOE HAIPSIKE MMaJIbHO U cocTaBiisieT npuMmepHo 5 B. Ha nmocneaneit «asitoit»
CTYIIEHU HaNpsyKeHUE MaKCUMasibio U paBHO okosio 100 B.

Jiia  u3MeHeH Shcii BBLIXOJHOTO HANPHKEHHS B PYyYHOM pEKHMME pPErylTHpPOBAHHS
MOIIHOCTH CIy’KaT KHO 0 3HAKOM «+» Oounbllle U «—» MeHblIe. [Ipy ogHOKpaTHOM HaXaTWW Ha
KOKIYI0 KHOIKY BY|TE e BpeMeHH He MeHee (.3 ¢ MPOMCXOAWT YBEIMUYEHUE WIH YMEHBIIECHHE
YPOBHSI BBIXOJ anpspKEHUST U MOIIHOCTH Ha OJHY CTyneHb. [Ipu mMomeiTKe yMEHBIIEHUS
HaIpsKEeHU «CTYMEHW» CTYNEHU WIM yBEIHUYeHUs Oojee «msAToi» Npubop BbHIAAIOT
NpEeAYNPEANTIBHBIA 3ByKOBOM CUTHAIL.

€ aBTOMAaTHMYECKOr0 NOJJEpKaHUS 3aJlaHHOTO YPOBHS MOIIHOCTU B «CHUMBOJIBHOM»
CTaluu U Al MOIIHOCTH 3a)KUTAETCs CUMBOJ «=» paBeHCTBa. Bcero ceMb ypoBHEW 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 MOIIHOCTHU. EciM CONpOTHUBIEHHE HArpy3KM CIHULIKOM BEJIUKO IS
o0ecriedyeHrs TeKYyIIero YPOBHS MOIIHOCTH MPH MaKCHMaJbHOM BBIXOJHOM HANpsHKEHUH IeHepaTopa

réHeparopa. BrixogHoe HaIIPsAXKCHUC JI €TCA CTYIICHAMHU OT ((HYHCBOﬁ)) a0 KIISITOM. HOMep
C
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(100B), To MONHOE COTTacCOBaHUE CTAHOBUTCS HEBO3MOXKHBIM M TEKYIIIEE€ 3HAUCHHUE MOIIHOCTH OyneT
MEHBIIE YCTAaHOBJIEHHOI'O YPOBHS MOIIHOCTH.

JIJ1 M3MEHEHHUS KEeNaeMOoro YPOBHS CTA0OMIM3AI[MM MOLTHOCTH B PEKUME UHANKAIIUH MOITHOCTH
CIIy’)KaT KHOIIKM CO 3HaKoM «+» (Ooisbuie) u «—» (MeHblle). IIpy ogHOKpaTHOM Ha)kaTUM Ha KaKIylo
KHOIIKY MPOUCXOTUT YBEJIWYCHHE WJIM YMEHBUICHHE YPOBHS CTAOWIM3HPYEeMON MOIIHOCTH Ha OJAHY
crynesb. IIpy MOMBITKE yMEHBUICHHS MOIITHOCTH HKKE HYJIEBOTO YPOBHS WM YBEJIWYCHHUs Oosee
JEBSITOTO MPUOOP BBHIAAIOT MPEAYIPEeIUTEIbHBINA 3BYKOBOM CUTHAIL.

J1si M3MeHeHusl peKUMa YNpPaBJIeHHS MOIIHOCTH € PYYHOI0 HAa AaBTOMATHYeCKHH HJIHU
HA000pPOT cjleyeT OJHOBPEMEHHO HAXKAaThb KHONKH «+t» M «—». [Ipy 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 yhnpaBlieHHE YacTOTOM TEeHepupyemoro curhaiga. Pe HHAYLUPYETCS
cumBosioM «F» (Frequency) B «cumBONBbHOM» (haze MHAMKAIUUA. B «daucieHHOM 3¢ OToOpakaeTcs
TEKyIllee 3HaYCHNE YaCTOThI B €AUHUIAX KUIIOTEPII (TOYKA TOPHUT MOCIIE IEPBO pBH.

KHOIIKHM «t» U «—».
JIns u3MeHeHusi pexuMa MCIOIB3YIOTCS Ha)XaTus Ha KHOII «P ITocne kaxmgoro
Ha)XKaTUs HAa KHOIKY IIPOUCXOINT U3MEHEHUA PEXKUMa OT IIEPBOIO 10 I1OC 0 U Jajiee 110 Kpyry.
Brixirouenue reaeparopa NpoU3BOAUTCS HAXKATUEM U ymmM KHOIIKM «BKIL.» B TeueHUE
a

0.3 c. IIpubop 3amOMHHAET TEKYIIWE HACTPONKH 3HAYEC I ¥ peXUMMa WHIUKALMH TPU
MOCJICIYFOIEM BKITFOUCHUH.

Buumanue! Ilpu oTKII0OYEHHOH Harpy3ke H pIX0e TreHepaTopa TIeHePUPYITCH
HMILYJIbChI HANIPSKeHUA ¢ aMmmuiutyaoi g0 100 B.

Jlyis ¥3MEHEHUs] B CTOPOHY YBEJIMYEHHS] U YMEHbBILIEHHUS YaCTOTHI Q U TaKXke CIyXaT
CHKIM.

5.3. IIpoBepka paGoThI reHepaTopa.

/

[locne BxitoueHus npudbopa KHOMKOU & (puc.3) mpubop nomaer KOPOTKUM 3BYKOBOM
CUTHAJI, B TEYCHHE TPEX CEKYH]| IIOKa3bIBacT Be HYy HANpsDKCHUS NUTAHUS U NEPEXOIUT B PEKHUM
WHJUKAIMU W YOPaBJIEHUS MOIIHOCTBIO. JOBETOMAO MHIMKALMK NHUTaHUs (2) TOPUT HENpPEphIBHO
3€JIEHBIM LIBETOM IIPU HANPSIKEHUU HAGHUT ux kiaemmax ot 11.5 nmo 16 B, a nmpu HanpskeHuun
nutanus Hwke 11.5 B cBeronmon #a €T MUraTh 3€JIEHbIM IIBETOM CBEUEHHUS. DTO SBIISETCS
CUTHAJIOM O NPEAEIBHOM YPOBHE Pa3pslaiilsl KUCIOTHBIX aKKyMYJISATOpOB. [Ipy HanpspkeHun nutaHus
Menee 9 B u 6onee 16 B cBeTo UT KpacHBIM I1BeTOM. KpacHbIii IIBET CUTHATU3UPYET O BBIXOJIE
HaIpsDKEHUs MUTaHWS 3a I OIlyCTUMOro ypoBHs. [Ipym kpacHOM IBET€ TOpEeHHs CBETOIHOAA
peoOpa3oBarTesb FreHEPaTOpa BENEIIOYAETCS U TeHepalys NpeKpaliaeTcs.

B MOMEHTHI reHepanng HaNpsKEHUS 3aropaercs 3€JI€HBIM I[BETOM CBETOIMOJ WHAMKALMH
BBIXOJHOI'O HAIpsKeH . Tak kak OH mNHWTaeTCs HENOCPEACTBEHHO OT OOMOTKH BBIXOJIHOTO
COIJIACYIOUIETO TP aTopa, TO M0 U3MEHEHUIO SIPKOCTH €r0 TOPEHMSI MOYKHO CYIUTh O CTEIEHU
neperpy3ku reHgpat@pa (Mpu TMOBBIIIEHWH HAarpy3Kd HampspDKeHHEe Ha oOMoTKax TpaHchopmaropa
YMEHBILIAETCS Katop racHeT). [Ipm mpeBBIIEHMM HMITYJIBCOB TOKa 4YEPE3 TPAH3UCTOPHI
YCTAaHOBJICHHQIO HOpora HauyMHaeT paboTaThb CXeMma OrpaHHuYEHHUs TOKA M HMHJUKATOP BBIXOJHOTO
HampspKe YMHAET TOPETh KPACHBIM LBETOM. [Ipm 3aropaHum KpacHOTO CBETOJMOJA BBIXOAHOIO
HaIpsHK 151 nossitienust KI1J1 reneparopa cineayeT yMEHbIIUTh YPOBEHb BBIXOJHOIO HAIPSHKEHUS
WJIM MOLIHOCTH.

YacroTa reHepanuu oToOpa)xaercs U BHIOMPAETCS KHOMKAMU «1+» U «—» B peXUMe MHIUKALUN
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 CIIelyeT MEePEKIOYUTHCS 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
YBEIUYUTh YPOBEHb MOIIHOCTH KHOMNKOW «+», TO HMHIUKATOp TeHepaTopa Ha4yHeT OToOpa)kaTh
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 CleayeT 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 MOJSAPHOCTH MOKeT BBIBECTH M3 CTPOsl NMpeo0pa3oBaTesb 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 I[BETOM. Eciu HanpspkeHHe NUTaHHE HaXOAWTCS B HOPME, TO
CBETOAMO/ TOPUT IOCTOSIHHO. MMUraHue WiIM KpacHbI LBET CBEYEHUS «HYJIEBOI0» CBETOAMOMA
CHUTHAJIM3UPYET 00 OTKJIOHEHWU HANpPSKEHUs OT HOPMBI U MPEAYNPEKIACT 0 HEOOXQIMMOCTH 3aMEHbBI
JIEMEHTOB NUTAaHUA. B MOMEHT BK/IIOUEHHUS NPUEMHUK TMOJAET KOPOTKHM 3B
CHIDKCHUU HAIpSDKEHUs] NMUTAHUS HUXKE HOPMBI IPEXyNpexXIaroluil 3ByKOBO
Kaxayro cekyHay. CHMBON TEKyIEro pexuma paboThl M YHCIECHHBIE
uudposoii uaanKaTop (3).

Jnis  cHwkeHus cpeaHed mnorpebiseMoil  MomHocTH LU @POB HAMKATOp mpubopa
aBTOMATHUYECKH TaCHET IIOCNIe JECATH CEKyHJ OT MOMEHTa Iocjie HOQIEAFero OTIYCKaHUs 000
KHONKM ympaBieHus. Ui KpaTKOBPEMEHHOI'O BKIIOUEHHS LU(PEBOro_MHIMKATOPa MOYKHO OBICTPO

€ BBbIBOIJATCA Ha

HaXaTh M OTIYCTUTH JIIOOYI0 KHOMKY. Ecjiu HeodXxoam HHasi TNOACBeTKa LHM(POBOro
HHIUKATOPA, TO J0CTATOYHO HAKATH U YIEPKUBATH JI00YHLKH NpHEeMHHUKA.

B nepBble Tpu CeKyHbI MOC/E BKJIIOUEHUS Ha LUUQPPOBOM, MHAMKATOP NMPUEMHUKA BBIBOJIUTCS
3HA4YEeHHUs HANpsDKEHUS Ha DJIEMEHTaxX MUTaHUS B €IUHU BT C JUCKPETHOCTHIO B OJHY JECSATYIO

(mecsiTmuHast Touka mocie nepBoi mudpsr). [ mpoBepKIHanpsOKEHUS MUTaHUS B JTFO00M MOMEHT
BPEMEHH MOXKHO BBIKIFOYUTH U CHOBA BKJIFOUUTH II 0?

[Tocne uHAMKALMK HANPSKEHUS TPUEM €BOJIUTCS B PEKUM MHAMKAIMM U YIPaBJICHUS
nenuteneM (ycuieHueMm) npueMHuka. OctanSy aCTPOMKU COXPAHAIOTCS B JHEPrOHE3aBUCUMOMU
namsTy npudopa U3 NpeaplIylero ceanca gagor

Bcero ectp uerelpe pexnMa OTb UHJMKALUU TpUeMHHUKa. Tekylmuil pexxum paboTsl
UHIYLUUPYETCS CHUMBOJIOM Ha IIEpB poBOM uMHAuKaTope mpubopa. HekoTopsie pexumbl
UCIOJIB3YIOT JBE CTaUN WHIUKALUU, KO 1€ CMEHSIOT APYT Apyra ¢ MHTepBajsoM BpeMeHH | c. OnHa
CTaausd WHAWKAIlUU BBIBOJUT € 3HAueHUe MapaMerpa U Jajee Ha3bIBACTCS «UUCICHHOM.
Bropas cragust uHIMKanuu T Ha MHAWKATOpP CHUMBOJI TEKYIIETO peKuMa paboThl U Ha3bIBAETCS
najee «CMMBOJIbHOM». THOT I o/l “H(opmanuu Ha HU(PPOBON UHIUKATOP OCYLIECTBIIAETCS 3a OJHY
CTaJlMI0, TOTJAa Ha JIEBBIN MK@TOP BBIBOJIUTCS YHCIEHHOE 3HAYEHUE, a HA MPABbIil MHIUKATOP CUMBOJI

TEKyIIEeTro pexxuma. Me MU 32)KUTACTCS pa3JeNuTeNIbHas JeCATUIHAs TOYKA TIEPBOTO IIH(PPOBOTO
WH/IMKATOpa.

Hanee n CIIEHBI BCE YEThIpe peknMa paboTHl MPEEeMHUKA B IMOPSIKE MX POTALUHU IPH
MoCJe/10BaTe bHb aTHSIX KHOMIKU «Pexum».

1. P&xku HAWKAMA ¥ YIPaBJICHUS BXOJHBIM JACTUTENEM MPHEMHUKA. OTOT PEXHUM
o0o3Haua MBOJIOM JIATHHCKOW OYKBBI «d» (0T aHrmuiickoro «division» - geneHue). ITOT PexKUM
UCTIOJb Yalmie BCETO0 W BKIIOYAETCS TMEepBbIM. Ha mepBOM MHIWMKATOpE BBIBOMSATCS YWCIA OT

CHYIS» JI0 «IEBSTH», KOTOPbIE COOTBETCTBYIOT HOMEPY BHIOPAHHOW CTYINEHU YCHIICHUS MPUEMHUKA.
«HyneBas» CTyIeHb COOTBETCTBYET HAMMEHBIIEMY OOIIEMY YCHJIICHHIO TPUEMHHUKA, a <«JICBATAs»
CTYIIeHb — HauOOMNbIeMy. Y CUJICHHE KaXJIOM CTYNEHU OTJIMYaeTCsl Ha JeciATh AenuoOen (B Tpu pasa).
HaxarusiMu Ha KHOTIKH «+» WA «—» YBEIUYHBAIOT WM YMEHBIIAIOT YCHJICHUE MPUEMHUKA. Bemmanaa
BXOJIHOTO CHTHajga BHYTPH KaXJIOH CTYNEHU WHAYIUPYETCS TOJNOKEHUEM CBETAIICHCS TOYKH
JIMHEMTHOTO CBETOJAMOJHOTO MHIMKATOpa MPUEMHHUKA W YpOBHEM TOHa 4dactotod okoio 1000 I'm Ha
TenedoHe.

2. PexxuM WMHIUKalMU U YNpaBieHHs TPOMKOCThIO TOHA Ha TenedoHe. Pexxum obo3HauaeTcs
cumBoIIoM «L» (ot anrmuiickoro «Loud» - rpomko) Ha BTOpoM mudpoBoM uHAMKaTOope. Ha mepBom
WHMKATOPE BBIBOAUTCS 9uciio oT 0 10 9, KoTopoe 0003HaYaeT ypOBCHb HANPSKEHHs (TPOMKOCTH) Ha
KOHTaKTaX TeJIe(OHHOTO THe3/1a. Y POBEHb TPOMKOCTH U3MEHSETCS KHOMKAMH «+» U «—».
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3. PexxuMm wHauKanmuu W yhpaBieHus pabouedd wactotoil. LmdpoBoit WHAMKATOP 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 CeNeKuu 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 Bropo#t (aze uHAMKAIMKM YAaCTOTHI BBIBOJUTCS CHUMBOJI TeKyllero pexuma «F». [lns
M3MEHEHHSI BEIOPAHHOM YaCTOTHI HCIOIB3YIOTCS TIOCIIE0BATENIbHBIC HAXKATUS HA KH N «—».

4. PexxuM MHAMKAIMK U YCTAaHOBKU PEKKMMa BX0Jla MpueMHuKa. Pexum 00 gaeTcs CUMBOJIOM
«C» (ot amrmumiickoro «Capacitor» - KoHAEHcaTop). Pexum ¢ TOAKIIOYEHHBIMU BXOIHBIMU
KOHJICHCATOpaMHU IpeJHa3HaueH Al padoThl IPUEMHHKA OT AJIEKTPOMAarH CKOBOIl aHTEHHBI.
Ecnu xonzaeHcaTopbl MOAKIIOUEHB! (paboTa ¢ aHTEHHOM), TO Mepes CUM puT mudpa «1». OtoT
peXHUM pabOTHl HCMONB3YETCs Yallle U CBETOAMO pexuma (5) Haa kHOHKoMp«Pexum» noramied. [Ipu
BBIKJIIOYEHHBIX BXOJHBIX KOHJEHCATOpax BXOJ IpPUEMHHKA IepexoAr®™ B BBICOKOWMIIEHJAHCHOE
COCTOSIHME. DTOT PEeXHUM IpeAHa3HaueH A 00CIeI0BaHUS U3 u #13MepeHreM TOTEHIIMAIOB Ha
MIOBEPXHOCTU IPYHTA OT MPOTEKAHUSI TOKOB YTEUKH Yepe3 I K n3ossiuuu. [Ipu oTKIIFOYEHHBIX
KOHJICHCATOpax Ha MHJUKATOpPE BBIBOAUTCS CUMBOIN HYNs &U»WE CBETOAMO peXHMMa ropuT (MUTAET).
W3meHeHne cocTOsTHUS KOH/IEHCATOPOB BXOa MIPUEMHHUKA OCYIHECTBIISIETCS] KHOTIKAMM «+» U «—».

[Ipu paboTe ¢ >MEKTPOMArHUTHOW AHTEHHOH U 00JIBIIOM YpOBHE BXOIHOTO CHTHAla
JONYCTUM PEXHUM C OTKIIOYEHHBIMU KOHJIEHCAT, [Ipu pabore ¢ paryMkamMu NOTEHLHUANA
BKJIIOUEHHUE BXOJHBIX KOHJIEHCATOPOB MPHUBEAET K PSGKOMY YMEHBIIICHHIO ITOJIE3HOT0 CUTHAIA.

6. PABOTBI.

6.1. PaGoTa c renepaTopom.
[Ipumeps! crioco60B MOAKIHOUEHUE TeHEepaTOpa K HCKOMOMY OOBEKTY NMPUBEJIEHBI HA pUC 5.
—4

F
IRV 5%»4# el U

Puc.5. CxeMbl MOKIIOYEHUS] CHTHAJILHOTO TE€HEpaTopa.
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Ecnu renepatop ucmonb3yeTcs Ui MarHUTHOM JIOKAllMM OOBEKTOB, TO MOJE3HBIM CHUTHAJIOM
SBIIAETCS BEIMYMHA TOKa CHTHaja TeHepaTopa B HCCIENyeMbIX OO0beKTax. MarHuTHasi JIOKalus
OCYIIECTBISICTCS CHEUUATbHBIMA CEJICKTUBHBIMU TPHEMHUKAaMH, OCHAIICHHBIMU HAIPaBJICHHBIMH
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 o0ecriedeHHns OOJbIIEro OTJaBaeMOTO TCHEPAEOPOM TOKa MPHU
MUHUMAaJIbHOM BBIXOJHOM HANpPSKEHUH (M MUHUMAJIBHOM MOTpeOIsieMONH MOIIIHOC

MecToM HENOCPEICTBEHHOTO T'ajJbBAaHHMUYECKOTO MOAKIIOUEHHS TeHepar MMYHUKAIUSIM
MOTYT OBITh CMOTPOBBIE KOJOJLBI KOMMYHHKAalUWd M THApPaHTH. B Me OBKM MAarHUTHOM
KITUTICHI HEOOXOIMMO O0ECIEUNTh HAJCKHBIN AJIEKTPHUUECKUI KOHTAKT (QU MECTO KOHTaKTa OT
rpsa3u U pxkaBuuHbl). [Ipomep3anue rpyHTa AOKHO Npu oOciendBaHUM MOJ3€MHBIX OOBEKTOB
cocTaBiATh He Oosee 10 cMm.

YcTaHaBnuBaTh MWITHIPh C TaJIbBAaHUYECKOW CBS3bIO HEOO 0 @aK MOKHO Jlaiblie (He MeHee

i

5-10 M) OT KOMMYHUKAllUU B HAIpPaBJIECHUH, NEPHEHAUKYI TUPOBOYHOMY PaCIOJIOKEHUIO
OoCU KOMMYHHKaIMH. YeMm Onmke 3a3eMIIUTENb PACHOI0KEH

yeMOMYy OOBEKTY, TEM MEHBIIIast
94acTh TOKA CHTHAJa FeHepaTopa pacTeKaeTcsl BIOJb TPACCHI W, MCHBIIIC TOJIC3HBIN cUTHAI. B kKauecTBe
3a3eMIIUTENS], KpOME MPUIAraeéMoro MITHIPs, MOKHO UCTIOMB30BATH J1I000€ METAJUTMUECKOE COOPYKEHHE,
MMEIOIIEE HA/ICKHBIA KOHTAKT C 3eMIIEH (METAINYEGKNGATONIOBI, PENbCHI CTOIOO0B CBsA3M U T.11.). Takoe
COOpPYKEHHE HE JIOJDKHO UMETh HEMOCPEACTBEHHBMM DIIEKTPUYECKUIT KOHTAKT ¢ KOMMYHHKAIMen. J{is
CHIDKCHHUS CONPOTUBJICHUE 3a3EMJICHHSI MOYKH QJRMHUTh MECTO YCTAHOBKH IITHIPS W TIOJKIIOYHTH
JIBa MITHIPS C TaJIbBAHUYECKOW CBS3bI0 Tapadlie . 171t cCHYDKEHUS! COMPOTHUBIICHUS 3a3€MIICHUS TIPU
VBIIQKHEHUU MOKHO HCIIOJIB30BaTh PacT noBapeHHoi comu. LLTeIpy criemyeT pasHECTH MeEXIy
co00if U OT KOMMYHHKAIIUU HAa MAaKCUM oe\plccrosHue.

Ecimm ectb moctym K KoM M, HO HEBO3MOXXHO TallbBAHMYECKOE COEJIMHEHHUE €€ C
reHepaTopoM, 00 He yJaaeTcs b 3a3eMJIEHHE TeHEepaTopa, TO MOXKHO HCIOJIb30BaTh BBOJ
CUTHAJIa B KOMMYHHKalHiop3a €ue KTPOMAarHUTHOM CBSI3M C IMOTOKOM TOKa reHepartopa (puc.50).
Jl7is 3TOro MOXHO BOCHOJb mO0BIM TIPOBOJIOM M3 KoMmIuiekTa. [IpoBoj mpucoenuHseTcs
CBOMMH KOHIIAMH K BBIXOJHBIMP KJIEMMaM TeHEpaTropa W VYKJIAJbIBACTCS B BHUAC IETIH PSIOM
pacmojIokKeHUEM KOMM . Takum 06pa3om, 0OpasyeTcs SIeKTPOMAarHUTHAs TpaHC(HOpMaTOpHast
CBSI3b BBIXOJIHOTO TQKA aTopa ¥ TOKa B KOMMYHUKanud. [Jis OECKOHTAKTHOW Tepelay CHTHAIa
CYIIECTBYIOT CIle € DIIEKTPOMArHUTHBIE U3Jydarolme paMku (0e3 MarHUTONpoBOJa) U
ANEKTPOMArHUT UTICHI (C MAarHATONPOBOAOM). [10JI€3HBII CHTHA MPHU AJIEKTPOMATHUTHOW CBSI3U
re’epaTopa TOM OOBIYHO 3HAYUTEILHO MEHBIIIE, YeM IIPU TalIbBAHUYECKOM COSIMHEHHH.

OQa Ba@puraHTa MOJIKIIOUCHHUS TeHEPaTOPa OTHOCITCS U K JEKTPHUSCKUM TIOJI3EMHBIM KaOemsim,
y KOTQDb KayecTBE MPOBOJHMKA CHUTHajda MOXET OBITh WHCIIONb30BaHA KakK MPOBOJSIIAS
M30JIUPOB s 3aIIUTHAs: 000JI0UKa, TaK U (pa3Hbie MpoBoAa (PUC.SB).

Ha pwuc.5r mokasan BapwaHT, KOrJa B KayecTBE BO3BPATHOIO TMPOBOJA HCIOIb3YeTCs
MPOBOJIAINAS 3alluTHAs 000ovKka kabems. HecMoTpst Ha OONBIION TOK, KOTOPBIH MOXKET MPOTEKaTh
BJIOJIb KaOeIsi B 9TOM peXHUME, U3TydaeMblil CUTHAIl OKa3bIBACTCS HEMPOMOPIIMOHATHFHO MEHBIIUM. DTO
MIPOUCXOUT W3-32 B3aWMHON KOMIICHCAIIMA MAarHUTHBIX IOJIEH TPSMOTO W BO3BPAaTHOT'O TOKa TPH
OJIM3KOM PacCMoJIOKEHUH B IPOCTPAHCTBE JABYX MPOBOJHUKOB. [103TOMY /IS TpacCUpOBKHU KaOest 4acTo
WCIIOJIB3YIOT CHEIHAbHBIC TeHEPATOPBI C OOJBIIUM BBIXOJHBIM TOKOM M OTHOCHUTEIIBHO HEOOJBITUM
HampsDKEHWEM, KOTOpBIE TO3BOJSIOT TMOMYTHO <«JOXKUTATh» W3OJSIHMI0 B MecTax ee mpobos ¢
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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reHepaTopa M3-3a B3aMMHON KOMIIEHCAIIMM MarHUTHBIX MOJIEH MPSAMOro U 0O0paTHOro TokoB. Tak Kak
KUJIbl B Kabede NEepeBUTHl, TO CUTHAJ MPHUEMHHUKA IPH JBWKEHUH BIOJIL Kalens OTIHyaercs
XapaKTepHOU MOIyJsiuel YpoBHS (TIepeiuBaMu), KOTOPbIE COOTBETCTBYIOT LIAry CBUBKH >KUJI KaOeJs.
B Mecrax HaxoXXAEHUS COCTUHHUTEIBHBIX MY(T KHJIBI pacroyiaraiorcs 0e3 NMEepeBUBKHM, U CHUTHAI
MIPUEMHHKA UMEET MOCTOSHHBIA YPOBEHb CUTHAJA BJOJb Kabessa. DTO MOXKET OBbITh MCIOJIB30BAHO IS
OOHapyKEHHS MECT 3aJIeTaHUs COSTUHUTEIBHBIX MY(DT.

[Ipu oGcrnenoBaHuK M3OSIUU HA HAWYHE MOBPEXKICHUN M KOHTAKTa C TPYHTOM Ha OOBEKT
I10/1a€TCsl HAIPSKEHUE CUTHajla reHeparopa. B aToM ciydae s mojlydeHUs MaKCUMaJbHOIO CUTHaJla
Jay4iie padoTaTh C MOBBIIEHHBIM BBIXOJHBIM HaIpshDKEHHEM TeHeparopa. [losTomy >kemareabHbIM
BApHAHTOM SIBJIIETCS. HEMOCPEACTBEHHOE TallbBAHUYECKOE COCIUMHEHHE TIeHepaTropa C OOBEKTOM,
KOTOpBIM CONPUKACAETCS C TPYHTOM TOJBKO YEpE3 CBOE M3OJISLMOHHOE MOKpbITHE. YacToTa curnaia
BBIOMpAETCsl HAaMMEHbIIEH, /Al YMEHbIIEHUS YTEYeK CUTHalla 4Yepe3 pacHpelesIieHHYI0 €MKOCTh
OTHOCUTENIbHO TpyHTa. llpn oOCienoBaHNM H30JIALUU CIEUUAIBHBIMU CEJICKTUBH IIPUEMHUKAMHU
OTIpEe/ICIISICTCSl XapaKTep W3MEHEHUs MOTEHIMAIIOB CUTHAIBHON YacTOTHI 1O OB IpyHTa Haj
MECTOM 3aJIETaHUs] KOMMYHMKAIMI U JIOKAJIU3YIOTCS «aHOMAJIbHBIE» 30HBI. U IOTEeHLMaa
CIIy’)KaT U3MEPUTENIbHBIE 3JIEKTPO/Ibl IPUEMHUKA, KOTOPbIE BTHIKAIOTCA B TP MEpPEHUSX.

6.2. PaGoTa ¢ npueMHHUKOM.

VYcuneHne NpUEMHUKA YCTAHABIMBAETCS B 3aBUCUMOCTU _OT YpPOBHSI ~ BXOJHOI'O CUTHAja H
¢doHOBOrO myma B pexume aenutesb «0d». Braawane nmouCralB AIOT TaKO€ YCHJICHHE, YTOOBI
CBETAIIAsICsl TOYKAa CBETOAMOJHOM IIKallbl HaXOAWIach BH e Wanbl (moJCTpoiika MoJx ypOBEHb
¢donoBeIx mIymoB). [locime oOHapyXeHHsST OCH KOMMYHUKQUUINGYCUICHHE YMEHBIIAIOT TaK, YTOOBI
yKa3aTelb HE «3allKaluBal» IPU MaKCUMAJIbHOM CUTHAIT

/

6.3 OnpenesieHne ocH Tpacchbl ra3onpoBoaa.

YpobeHs CuzHoao

[puHm

- N,
RN E ii Tpyaa
I
Puc.4. Onpenenennue ocu Tpacchl N0 MaKCUMyMY.
ECJ’II/I O KOBOI'O KOHTypa paCHOJ'IO)KI/ITL napannenLHo HOBerHOCTI/I 3EMJIN (pI/IC 4.), TO OChb
Tpaccm (6) SACTCA OHGp&TOpOM 10 MaKCHMaJIBHOMy CI/IFHaJ'Iy, HpOCJ‘IYHH/IBaeMOMy B TOJIOBHBIX
T ene(bo H 110 MaKCI/IMaJIBHOMy OTKJIOHCHHIO HIKAJIBHOT' O I/IHI[I/IKaTOpa HpI/IeMHI/IKa.

DNeKTPOMarHUTHYIO aHTEHHY HaJI0 MePEeMEIIaTh MEePIEeHIUKYIISIPHO HAITPaBICHUIO TPACCHI.

HamnpaBnenue mnpoxoKIeHUsI TPacChl MOXHO OIpPEACIUTh IMyTEM BpalleHUS OCH AHTEHHBI B
TOPU30HTAIBHON IIOCKOCTH. MUHMMAIIbHBIA CHUTHAJ COOTBETCTBYET MOMEHTY, KOT/Ia KaTylika OyaeT
COPUEHTHUPOBAHA MapajlieIbHO OCHU TPACCHI.

Haubonee Tounoe onpezeneHue ocu Tpacchl OCYIIECTBISETCS 10 MUHUMYMY CHUTHAla, €CJIU OCh
AQHTCHHBI PACTOJIOKUTh MEPIECHIUKYISIPHO TMOBEPXHOCTU 3eMiH (pHc.5.). MI3MeHeHue cCuUrHama 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.

4
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Puc.6. Onpenengnu OMHBI METOZIOM 45 TpaycoB.
CHayana ¢ BO3MOXHOH TO4YH elenseTcs OCh W HampaBJeHHe Tpacchl. MOXHO Ha
0

MOBEPXHOCTU TPYHTA MPOBECTH YEPT TIEJISIFOIIYI0 TIPETONIOKUTENbHOE MecTo ocu. [locie aToro
IIOMCKOBBII KOHTYp IOBOPAauYuB Jepxarene ¢ (UKcaToOpoM HojJ yriaoMm 45,° U oCh aHTEHHBI
YCTaHABIIMBAIOT B IJIOCKOC EPIEHIUKYIIPHON OCH Tpacchl. AHTEHHY CIEyeT pacrojiaratb Kak
MO’KHO OJIMKE K TOBEPXHOCTH Ta. 3areM aHTEHHY OTBOJSAT B CTOPOHY, YKa3bIBaEMYIO
«IIPUIIO/HSATHIM KOHIIOM $HTCHEBI OT IPOBEACHHOM 9ePThI 10 TOYKH CIICAYIOLIEr0 MUHIMyMa CUrHAJA.
[Ipu nanpHeiem nep HUW CUTHAJI HECKOJIBKO YBEIMYMBAETCS, a 3aTEM OISITh yMeHbLIaeTcs. B
MECTE MEePBOro MU CUTHaJIa IIPOBOJIUTCS BTOpas yepTa NapajulebHO OCU Tpacchl. PaccTosiHue
MEXIY ITHUMHU yepTamMu OyZeT paBHO TIIyOMHE PacIlONIOKEHHUs] OCH O0bEKTa OT MOBEPXHOCTH

TpyHTA.

6.5. 00 e U30JIAINHA.

[Tpr%006cneoBaHuM M3OJSIMK allliapaTypa o0CIyXUBaeTcs IByMs omnepaTopamu. Omeparopbl
MEePEeMEIIAlOTCsl BJIOJIb OCH Tpacchl TpybompoBoaa. OmnepaTop ¢ MpUEMHUKOM HAOIIOJAET 32 YpOBHEM
CUTHaJIa 10 OTKJIOHEHUIO TOYKH JIMHEWHOHN IIKAJILI U YPOBHA 3BYKa B I'OJIOBHBIX TeJ'Ie(l)OHaX. Bemnunna
CUTHajJa OMpENeNseTCs pPa3HOCThI0O MOTEHIMAIOB Ha MOBEPXHOCTH 3E€MJIH, KOTOphle 00pa3yroTcs
MPOXOXKJIEHHEM TIIePEeMEHHOr0 TOKa TeHeparopa 10 IeNMH TeHEepaTop-TPyOa-u30IISIIUs-3EMIIs-
3a3eMIINTEIb-TeHEPATOp. B MecTe MOBpekaeHUsT M3O0ISALUU MEPEXOAHOE COMPOTUBICHUE TPyOa-3eMiis
YMCEHBIIACTCA, U HAa MOBECPXHOCTH 3E€MJIM PA3HOCTH MMOTCHIUAIOB 6y21€T NMCETH IMOBBIINICHHOC 3HAYCHUC.
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

(BCMOAHUE
MECmO noBpex deHus _/#,ﬁff 000k MPOCCH

Puc.7. U3meHenne curnaiia npu oQCacmoBIHUMN U30ISLINH.

EcM CONPOTHBIGHHE TpPYHTAa JOCTAaTOYHO gBBWOKOE (CyXOl IlecyaHMK, ac(hambTOBOE WM
OETOHHBIC MOKPBITHS), TO BO3MOXKHO 00CIeI0BaH 30715UM 0e3 KOHTaKkTa IThipelt ¢ rpyHToM. [Ipu

3TOM B KayeCTBE JAaTYMKOB IOTEHLHUAJIOB H EPXHOCTH TPYHTa CIY)KUT COOCTBEHHAas €MKOCTb
OIIEpaTOpOB OTHOCHUTEIBbHO 3emiin. Ormepa €MHHMKOM JIEP)KUT B PYKE CBOM 3a3eMIISIOIIMNA
HITBIPb, @ BTOPOH omeparop OepeT B p THIPh 0€3 TaJIbBAHUYECKOH CBS3M 32 HUKHIOKO YacCTh.

IpU KOHTAKTHOM criocobe. Ilpu THOM (€MKOCTHOM) crocoOe oOcieqoBaHusl H30JIALUN
IpUEMHHUK OoJiee MOJBEPKEH B 0 [IyMOB OT BHEIIHUX HCTOYHUKOB 3JEKTPUYECKHUX IOJEH,
HaIIpUMEDP, B YCIOBUAX I'OP

HOpSII[OK COCIUHCHUA IJ_ITLIpeI/I C HpH%< H IOPAI0K 06CJ'I€I[OB3HI/IH HU30/IAAUKU TaKHUC K€, KaK U

[Ipn oO6cnenoBaHNVig U30ISRUN Ta30MPOBOJA MOTYT HMPHUMEHSTHCS JIBAa METOJla PACIIONOKEHUS
®

JJIEKTPOJIOB.

[TepBbIil METOIRCO CTBYET MPOJOJBHOMY PACIIOIOKEHHUIO JIEKTPOJOB 10 OTHOLIEHUIO K OCH
Tpacchl TMpH ABIKQHUMWOINEPATOpOB BIONb TpyOompoBona (puc. 7). IlepBeiM wuuer omepatop ¢
NPUEMHUKOM U OBOW aHTEHHOH, a 32 HUM, Ha PACCTOSHUH 4 M - OMEpaTop CO LIThIpeM Oe3
rajbBaHu4e 31, COCTUHEHHBIM CHUTHAJIBHBIM SKPAaHUPOBAHHBIM KaOeleM ¢ MPUEeMHUKOM
TIEepBOTO TOpa. MecTO MOBpPEXIACHUS W3O0JSLHUH ONpPENEIAeTCs 0 U3MEHEHHUIO YPOBHS 3BYKa B
Tened SHeHMIO MOKa3aHui MHAUKaTtopa npuémauka. C mpuOIKeHneM MepBOro oneparopa K
MCCTY IO JCHUS H30JIIMK CUT'HaJI B HpI/IéMHI/IKe YBCIUYNBACTCA. ILOCTI/IFHYB MaKCHUMAaJIbHOT'O

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 noBepXHOCTH 36MJIM MECTO MOBPEXKIECHUS OTMEUAETCS 110 CPEAHEN TOUKE PACCTOSTHUS MEKIY
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
Tpaccel. Oneparopbl Ipy IBUKEHUH BJOJIb ra30POBOJIA PACIIONAralTCs Ha JMHUU NEPIEHIUKYIIPHON
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 AIEKTPOIOB Ha MEPIICHANKYISIPHOEC.

JIBI>KEHHE OTepaTopoB BJOJIb Ta30IPOBOJA TOHKHO MPOXOJUTh MO OCH Tpacfbl RA30MpPOBOIA CO
CMEIICHHEM He 0oJiee OJTHOTO MEeTpa.

7. XPAHEHUE U TPAHCIIOPTUPOB

7.1. TpacconedekTonckarensb AOHKEH XPAaHUTHCS B 3aKPBITOM MTOMEIICHUU TIPU TeMIIepaType
or +5 °%C nmo +45 °C u oTHOCHTENBHON BIAKHOCTH BO jgee 80 % mpu OTCYTCTBUU
arpecCHUBHBIX NTAPOB U ra3oB.

7.2. JlomyckaeTcs TpaHCHOPTUPOBKA TpacconedeRron@karenss B TPAHCIOPTHOW Tape BceMHU
BUAMH TPAHCIOPTAa NPH TeMIepaType okpyxkamomei cpeasiy +5 °C 1o +50 °C u otHOCHTENBHOl
BJIQYKHOCTH OKpY>Karolero Bozayxa 110 98 %.

7.3. Ilpu TpaHCHOPTUPOBKE AOKHA (Obr MpeayCMOTpPEeHa 3alluTa OT TOIMaJdaHus
aTMoc(hepHBIX 0caaKoB ¥ Mbutd. He nonmyckaercskan§oBaHue Tpacco1e(heKTOnCKaTems.

8.TAPA N3I'OTOBUTEJIA.
I"apanTHitHBIi CpPOK SKCILTyaTally Jl CO JIHS OTIPY3KU B apec MOTPeOUTENs MPH YCIOBHH
COOJIIOICHUSI ITPABUII TPAHCIIOPTHPOB paHeHusl, FIKCILTyaTaluu.
IIpu otkaze B pabo HEUCIPAaBHOCTH B MEpPUOJ JEUCTBUS TapaHTUHHBIX 00s3aTEIbCTB

u3Jienre JODKHO OBITh HAampaBEcHO Ha PEMOHT MO ajpecy npeanpusitus-urorosutens: PO, Pb,
450076, r.Yoa, yn.Kom uggnyeckas, 23, OO0 «KBA3APy», Tten. (347) 251-75-15, 251-65-12,

251-09-44.
Cpox ciy>xObI U311 eT
ITo te BOmpocam ooOparmiarbest 1o ten. (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,
TpaccoieeKTONCKATENb OTIPYKAeTCs B a/Ipec 3aKa3unKa 3a CUeT MpeInpUATUs-U3TOTOBUTEIS.
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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
4. MakcumanbHasi UMITYJIbCHAs! MOIHOCTb HA OMUYECKOMN
Harpyske B (ha3e reHepaluu HampsHKEHUs (Ha 4acToTe
1xI'1 npu HanpspkeHuu nuTanus 12 B), He mene, Bt 0
5. MakcumanbHasi aMIUIUTY/1a HAIIPSKEHUSI B UMITYJIbCE PS
re’Hepanuu (pu HanpspkeHuu nutanus 12B Ha omuyec
Harpyske 1kOm), He meHee, B % 100
10.1.2. IlpueMHUK ce K 1l
Neri/mm HanmeHnoBanue { I1o nacnopry DakT
1. YacToThl OJIOCHI IPONYCKaHUs TPUEM 50+0.25;
m 100-0.5;
500+2;
10004+5;
5000+25
2. J1oOpOTHOCTH CENEKTHBHOLO elIsl, He MeHee, e JUHHIL 45
3. YyBcTBUTEIBHOCTD BPUEMH O HanpsKEHUIO (TOJIHOe
OTKJIOHEHHE TOYKH III npubopa), He MeHee, MKB 20
4. BxoaHoe conpoTHpieHUEYCUIIUTEN TPUEMHHKA (B PeXUME
obcnenoBanus cocteanft niomsuun), He Mmenee, MOMm 3
PerenupoBiuk ( )
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10.2 KoHTpoOJIb KOMIJIEKTHOCTH H3/1€JIUsl

Ne HanmeHnoBanue KonnuectBo [KonnuecTBo
o macmopry [no gaxry

1 | I'eneparop 1

2 | IIpoBoxa nutanus reHepaTopa OT aKKyMyJsiTopa 1

3 | IlpoBox 11 MOIKITIOYEHUS IITHIPSI C TATbBAHUYECKON CBSI3BIO 1

4 | IIpoBoj st MOJKITIOYEHHS] MArHUTHON KJITUIICHI 1

5 | *IIpoBo uIsl MOIKIIOUYECHUS SJICKTPOMArHUTHOW PaAMKH 1

6 | MarautHas kiumnca 1

7 | IITeIph C TAIbBAHUYECKOM CBS3BIO 2

8 | Ilpuemnuk 1

9 | AuTeHHa 1

10 | Tenedonbl TOTOBHBIC

11 | Teips 63 ranbBaHUYECKOMN CBSI3U

12 | ITpoBos 1y1st MOAKITIOYESHHUS IITHIPEH

13 | *Pamka snexTpomMarHuTHas

14 | Dnement nutanus Tun AA 3

15| ®yrasp ) 1

16 | *Pagnocrannus crannapt LPD KOMILIEKT

17| Axxkymynstop 12B 1

18 | 3apsimHOE YCTPOICTBO 1

19| OtBepTKa 1

20| Macnopr 7 1

* . KOMHHeKTyeTCH 10 ,Z[OHOJIHI/ITGHLHO%C.

YKOMIUIEKTOBAaHO )
TOJINCH
®

Tpacconedekronckarens «KKBA3AP»

(3aBOZICK ep)
U3TOTEB PHUHAT ¥ IPU3HAH TOAHBIM JUIS SKCIUTyaTal|H.
JlaTa OTTpy3KH « » 20 T
M.IL
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