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HA3ZHAYEHUE

Anmaparypa AHIIM-K npennazHaueHa Juisi HaXOXACHUS KOHTAKTHBIM U Oec-
KOHTaKTHBIM CIIOCOOOM MECT MOBPEKICHUS B U30JISIIUOHHOM MOKPBITUU METAJLIINYe-
CKHUX TPyOOTPOBOJOB M KOMMYHHKAITUK 0€3 BCKpHITHS TpyHTa. [lo3BossieT 6ecKoH-
TAKTHO OMpPEEISATh MECTOMOJIOKEHUE U TIIYyOUHY 3aJ€raHusl CKPBITHIX U MOJ3€MHBIX
KOMMYHUKAIINH, BEINOJHEHHBIX U3 JIEKTPONPOBOJIAIINX MAaTEPUATIOB.

AnmapaTypa MOXET HCIHOJb30BaThCsl JJI ONPENEIECHUS MECTOPACIOI0KEHHUS
CHJIOBBIX 3JIEKTPUUIECKUX KaOesei Mo Harpy3Kowu.

[Touck pacnonioskeHusi Tpacchl U 00CIEAOBaHUE H3OJIALUU BO KaK 0
CUTHAJTy TeHepaTopa annaparyphl, Tak U ¢ UCIIOJIb30BAHUEM TOKA_CT KaTOAHOU
3aIIUTHI.

AHIIN-K MOXeT HCHoIb30BaThCs I ITIOHMCKa MCCT gHCC HOHHUPOBAHHBIX
HOIIKJIIO‘-ICHHﬁ K pr60Hp0BOIIy, CCJIM OHU COIIPOBOKIAIOTC PCIKIACHUCM HU30JLA-
O 1 KOHTAaKTOM TPY6I)I C I'PYHTOM B MCCTC ITIOAKIIIOY . @

BrIcokast 4yBCTBUTENIBHOCTD IPUEMHHKA U BBICOKASL BBIXOJHAS! MOIIHOCTD I'€HE-
paTopa MO3BOJISIOT MPOBOJUTH 00CIIEIOBaHNS K@ IIgOMHE 10 5 M U YJAJICHUH 10 5
KM OT MECTa MOJIKJIFOUEHHSI TeHepaTopa.

Hannuwme nByx BXOJIOB B HpHGMHHK@Q?faBI/ICI/IMOI\;I PETryJIMPOBKON MO3BOJISET
OJIHOBPEMEHHO OCYILECTBISATh OUCK bW 00CJIEI0BATh COCTOSIHUE M3O0JISILIMOH-
HOT'O TIOKPBITHS.

JlaeT BO3MOXKHOCTh OOHAPY>KEH cu TpyOOIpOBOAOB 0€3 MCIOIL30BaHUS Te-

HepaTopa (Mpy HAJTUYUH KaTO UTHI).

Hannune nByX akTUBHBI YUX YaCTOT W PEryaupyeMasl BBIXOJIHAs MOII-
HOCTb IO3BOJIIFOT HaNQOJIEEe €KTUBHO BBIOpATh PEKUM pabOTHI anmapaTypshl, OT-
CTPOUTCS OT IIOMEX U acCIOJIOKEHNE KOMMYHHUKAMA U MECTa BO3MOKHOTO

MMOBPCKACHHUA U30JIAHNU. ®

. TEXHUYECKUE JAHHBIE
I'enepaTtop AHIIN-K
[Tapamerp 3HayeHue
Yac WlHAJIa Ha BBIXOJE reHeparopa, ' 975+1
502545
['eneparop obecrieunBaeT MOIYJIALMIO BEIXOAHOTO HAMPSXKECHHUS ot 0.5 nmo 2

CUTHAJIBHOM YaCTOThI UMITYJIbCAMHU C PETYIUPYEMBIM MIEPUOOM
ITOBTOPEHUS, C

MakcumanbHasi UMIyJIbCHasi MOLTHOCTH (B (pa3e reHepaluu Harpsi- 75
YKEHUs1) HA OMMUYECKOW Harpy3Ke reHepaTropa Mpu HanpsLKeHUH MMH-
tauusa 12 B, BT, He MeHee
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HanpsoxkeHue nutaHus reieparopa, B 10 +16

["abapuTHBIC pa3Mepsl reHepaTopa, MM, He OoJee 140x80x200

Macca reneparopa, Kr, He 6oJiee 2

* BeixoiHOE HanpshKeHHE TeHeparopa peryiupyercs ot 5 B (= 20%) no 150 B

(= 20%) cTynmeHsiMu C TUCKPETHOCTHIO He OoJiee 6 nb mpu HaNpsKEHUU UCTOYHUKA
nutanus 12 B.

* ['erepaTop MOXKeT IIUTENHEHO pabOTaTh HA OMHUECKYIO HATPY3KY COMPOTUBICHUEM
OT HyJIA (KOPOTKOE 3aMbIKaHHUE) 10 OECKOHEUYHOCTH (X0JIOCTOM XO[1).

Hpuemunk AHIIN-K

[Tapamerp 3HaueHUE
[{eHTpabHBIE YACTOTHI MOJIOCHI IPOITYCKAHWS IPUEMHHKA, 1| 10041,
975£10;
e 5025450
JIoOpOTHOCTB CEIEKTUBHOIO YCUIIMTEISA TPUEMHUKIEA 45
paboyMx 4acToTax, €IMHUL, HE MEHEe
UyBCTBUTENBHOCTH IPUEMHHUKA 110 HAIIPSKEHU MaKCUMaJb- 50

HOM 3HAYE€HHH IIKAJIbl HHAUKaTopa Ha 9acTeref975 ' (uis obonx
BXOJIOB), HE MeHee, MKB

¢ MeHee, 1b 78

JInana3oH u3MeHEHUsl YCUIICHHUSI TIPHUE

Hanpsoxenue 6arapen nuTaHus mp (Tpu BneMeHTa Tu- or3.3 105
na 316/AA/LRG6), B
Cpeanuii TOK noTpedaeHus I a (MpH BBIKJIFOYEHHOM TOJI- 40
CBETKE MHIMKALIMU U HaIIp u nutanus 4.5B) MA, He Gonee
["abapuTHBIE pa3Mepsl MHUKa He 0oJiee, MM 200x140%60
Macca npremMHuKa 0€3 2JICMEHTOB IMUTaHUs, He OoJiee, KT 0,8

®

Annaparypa AHIIU-K

» Atimapat aHsieT pabOTOCIOCOOHOCTD MPHU BO3ACHUCTBUM pabOUYMX TeMIepa-
TYp OT M ° C no mmoc 40° C 1 oTHOCUTENBHOM BiaxHOCTH 98% tipu 20°C.
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3. COCTAB U3JAEJIUA U KOMIUVIEKT IOCTABKH

Tabnuma 1
HaumenoBanue IHo3. na | KouuvecrBo
puc. 1
I'enepaTop AHITN-K 1 1
ITpuemunuk AHIIN-K 2 1
AHTEHHA JICKTPOMAarHUTHAS 3 1
TenedhoHbI TOJTOBHBIE 4 1
Kimnnca koHTakTHAsA, MArHUTHAS 8 1
IITBIpB C TaIlbBAaHUYECKOMN CBSI3bIO 6 1
I TeIps 3a3eMIISIONTUN 2
[IpoBo (ABOMHOM) MOAKITIOYEHHS TeHEpaTOpa K UC- 7 1
TOYHUKY MUTAHUS (2 M)
[TpoBo moaKIIOYEHUS TeHEepaTopa K Harpy3ke (7 #n) 2
[TpoBox AJIST TOAKITIOYEHUS TIPS 3a3EMJISIOMIET
MPUEMHUKY (4 M) 10 1
[TpoBox AT MOAKITIOYEHUS TIPS 3a3EMIISTEO
npueMHuKy (1.5 m) 10 1
Pamka uznmydaronias 5JeKTpOMarHuTHagES 11 *
[IpoBoa ¢ BUIIKOM MOAKIIFOYEHHUS pa yYaroen
K reHepatopy (nBoiHoii, 1 m) * & 12 *
Axkymynstop 12B % 1
Dnement nutanus tuna 316 (A AULRG) 3
3apsiIHOE YCTPOMCTB % 1
*PamguocTaHims CTaH(%D KOMILIEKT
[TacriopT, HHCTPYKITHES nQ SKCILITyaTAIMU 1 TEXHHYE- 1
CKOE€ OIMCaHMe
DyTIIsp 1

*

JIICTCA 110 AOIMOJTHUTCIIBHOMY 3aKa3y.
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BHenHuii BUI BCEero KOMIUIEKTA anmapaTypbl B pa3BEPHYTOM BHUJIE CXEMaTH-
yecku n300pakeH Ha puc.l. LIITeIph 3a3eMIICHUS U IITHIPU CUTHAJILHBIE TIOCTABIISIOT-
csl B pa300paHHOM BHJIE.

L
6 = o

/

@ommem AHIIN-K

1- reneparop, 2- HUK, 3- aHTEHHA JJICKTpOMAarHuTHas, 4- TerepoHbI To-
JIOBHBIE, S5- IITHIPh 333€M U , 6- ITHIPH C TATBPBAHUYECKOMN CBS3BIO, /- TIPOBOJ]
MMOAKJIIOUEHUS TeH Op® K UCTOYHUKY MUTAHUS, 8- KIIMIICA KOHTAKTHAsi MAarHUTHAS,
9- mpoBoja Moy s TeHepaTopa K KOMMYHHUKalusM, 10- mpoBOj IJ1s1 TOIKITIO-
YEHUSI TIPS 3@3EMISIONIECTO K MpUeMHUKY, 11- pamka sJaeKTpoMarHuTHasi U3ayda-
romast (rmogga Csl OTZIENIbHO), 12- MPOBO COCAMHEHUS PaMKH M3JIy4arolleu u re-
HepaTopal
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4. YCTPOUCTBO U MPUHLIUI PABOTBI

IIpunnmun padoTsl annaparypsl.
Jliig onpenieneHns MOJI0XKEHHUS U TITyOUHBI 3aJeTaHusl OA3EMHBIX KOMMYHHUKa-
Uil B mpuOOpe MCIONb3YeTCs MPUHIMIT 3JIEKTPOMArHUTHOU Jokauuu. Ecnu uepes
IPOTSKEHHBIN TMPOBOAAIIUN OOBEKT MPOMYCTUTh NMEPEMEHHBIN TOK, TO BOKPYT MpO-
BOJIHMKa 00pa3yloTcs MEePEeMEHHOE MAarHWTHOE TO0Jie, KOTOPOE€ MMEET BUJ KOHIICH-
TPUYECKUX LMJIMHIPOB, OCh KOTOPBIX COBIAJAET C OChbIO MNPOBOAHHUKA (puC 2).
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Aok — &,
Puc.2. Mar% 0JI€ IPOBOIHHUKA.

B mutockocTH, pacnonokeHHOMA\I®PIICHIUKYISIPHO OCH TIPOBOJIHUKA, CHIIOBBIC
JUHUU MarHuTHOTO TIOJIs Oy, JS7CTh KaK KOHIICHTPUYECKHUE OKPY)KHOCTH C
OOIIMM IEHTPOM, COBMAaA IIEHTPOM TIpoBOHUKA. CHJla MAarHUTHOTO TIOJIS
IPOMOPIIMOHANIFHA BegUHHE TOKa 1 00paTHO MPOMOPIIMOHATIFHA PACCTOSTHUIO OT OCH
npoBogHuKa. Hemporon ¥ HEMarHWTHBIC MaTepHasbl (MTOYBa, KaMEHb, HM30JIs-
1WsT) TIPAKTHYCCKN HE, BIYAIOT Ha (GopMy monst mpoBoAHKKa. Eciiu mpaMomiHeiinbii
MIPOBOJIHUK PaCIIO BJIAJIM OT JIPYTUX MCTOYHUKOB MAarHUTHOTO TOJIsS (HAaIrpu-
Mep, TPOBOJIH &
(Hampumep,
SBIICTCS
IPUXO

OKOM) HJI1 OOBEKTOB C BHICOKOW MarHMTHOW MPOHHUIIAEM OCTHIO
PYKIIMU U3 CTaiu), TO (opMa CHUIIOBBIX JTUHUW MArHUTHOTO TOJIS
BHOW — KOHLIEHTPUYECKUE OKPYKHOCTH. BO Bcex Apyrux ciydasx
B TOW WJIM UHOM CTENIEHU YYUTHIBATh UCKAXKEHUS MArHUTHOTO TTOJIA.
MIPEJCIICHUS] BEJIMYUHBI U HAIIPABJIEHUS IEPEMEHHOTO MATHUTHOIO IOJIA
OT TOKa B MOA3EMHOM IPOBOJHUKE HMCIOJB3YETCA DJICKTPOMArHUTHAasl aHTeHHa. Ee
JICCTBHE OCHOBAHO Ha SIBJIEHUM AJIEKTPOMArHUTHOW WHIYKIMU — NPU W3MEHEHUHU
MarHMTHOTO IMOTOKA, MEPEeCeKarollero paMKy, Ha BBIBOJAX ATOW paMKu oOpaszyercs
HanpspKEHUE. DTO HANPSXKEHHWE MPOMOPIIMOHAIIBHO YHMCITY CUJIOBBIX MAarHUTHBIX JIH-
HUM TIepecekarmx paMky. [103ToMy CUrHan ¢ MarHUTHOM aHTEHHbBI MaKCUMAJIEH,
KOTJla €€ OCh HallpaBJIeHA IO KACATEJIIbHOW K HAIIPABJICHUIO MArHUTHBIX JIMHUM B
JJAHHOM TOYKE MPOCTPAHCTBA M MUHUMAJEH MPU UX B3aUMHO-TIEPIECHAUKYJISPHOM
pacnoJioxkeHuu. VMcnosnb3ys HanpaBleHHbIE CBOWCTBA MAarHUTHOW AHTEHHBI U, 3Has
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O0COOCHHOCTH PACIIONIOKEHHSI CUIIOBBIX MarHUTHBIX JIMHUM BOKPYT MPOBOJAHHUKA C TO-
KOM, MOXHO OTIPECNIUTh €T0 IIAHOBOE MOJIOKEHUE, TITyOMHY U HamlpaBlieHHE.

MarauTtHoe 1oJie BOKPYT TPOBOIHUKA OIMPEACISIETCS] TOKOM, MPOTEKAIOIIIM
4yepe3 Hero, a He HamnpsHKeHWEeM MCTOYHWKA MUTaHus. MOIIHOCTE, OTpedsemast re-
HEPaTOpPOM, OIPEAEIICTCS MPOU3BEICHUEM TOKA W HANpsDKEHUs Ha Harpyske. [lo-
ATOMY JJIsl YBEIMYCHUS TIOJIE3HOTO cUTHaia reHeparopa u ero KIIJ[ Heobxomumo B
MIEPBYIO OYEPElb CHUXKATh COMPOTUBIICHUE 3a3E€MJICHUS M OOECIICUHMBATh MAJlO€ CO-
IIPOTUBJICHHUE TN BO3BpaTa TOKa reHeparopa (Hampumep, 3a3eMIICHUEM JTaJTbHETO
ydacTKa TpyOoInpoBoja).

Tak kak mpH 3JIEKTPOMArHUTHOM JIOKAIIMM TMOJ3EMHBIX KO uRanuii uc-
MOJIb3YETCsl IEPEMEHHOE MAarHUTHOE TMOJIE, BAXKEH BOIPOC O BHIOOPE ONTHUMAIbHOU
4acTOThl curHana. CurHaja TOKa HU3KOM Y4acTOThl paclpoCTpaH HA HauOoJbIlIee

paccTosiHue, TaKk Kak MUHUMAaJIbHBI TIOTEPH CUTHAJIa TOKa ugfe3 OCTh TPYOBI OT-
HOCHUTEJIHHO 3€MJTH M MOTEPU OT B3aMMOWHAYKIIMU C cocezum KOMMYHHKAITHSIMH.
C npyroi CTOpOHBI, CUTHAJI, IPHMHAMACMBI aHTEHHOM®RQOPETHO, IPOMOPIMOHATIEH
4acTOTe MarHUTHOTO TouiA. Ha Hu3koi yacrote pd foMexy OT rapMOHHK Harpsi-
KEHHS TIPOMBIIIUIEHHOHN YaCTOTHI.

C pocTOM 4acTOTBI CHUTHAN B TPyO€ 3aTyX@eT @BICTpee, HO Jierde AETeKTUPYEeT-
csi. [loBbIlIEHHAas YaCTOTa MOXKET MPUMEHSTHC OTCYTCTBHUHM LI€NH ISl TPOTEKa-
HUSl BO3BPATHOTO TOKa reHeparopa (M30 pgaHHa}I TpyOa), Tak Kak oOpazyeTcs
LeIb BO3BpaTa Yepe3 paclpeeieHHY Th IPOBOJHUKA OTHOCUTEIBHO 3E€MJIH.
HepnocTaTkoMm MOBBIIEHHBIX YaCTOT SBJL s 3HAYUTEJIbHbIE HABOJKH Mapa3sUTHOIO
CUTHaja Ha COCelHHE KOMMYHHKa 0, OJIHOBPEMEHHO, Ha BBICOKMX YacTOTaX
MOSIBJIIETCS BO3MOYKHOCTD TTO]I aja B HcclienyeMblii 00BbeKT 0e3 Hemocpei-
CTBEHHOTO JJICKTPUUECKOTO KQHT@KTa ¢ 00BEeKTOM Momcka (Ha BBIXOJl TeHepaTopa
MOJIKJTFOYAETCS CTIeNQIIh y4aromasi dJIeKTpoMarHuTHas pamka). Huskue pa-
0ourie 4acTOTHI MPEI pHEE MPHU U3MEPEHUSX MOTEHIMAla Ha MOBEPXHOCTH
TPYHTA C IOMOILBI K3MEPWTENBHBIX IITHIPEN. B KaK10M KOHKPETHOW CUTyallUH pe-
IIEHHE O BBIOOPE €il YaCTOTHI IPUHUMAETCS IKCIIEPUMEHTATIBHO.

Obnapy eCcTa MOBPEXKICHHUS M30JSLUN TPYOOIPOBOJOB OCHOBAHO Ha
U3MEpPEHNH PA3HOCTH MOTEHIIMAIOB, KOTOpas o0pa3yeTcs OT TOKa YTEUKH uepe3 Me-
CTa MOBpE U30JISLIMM Ha MOBEPXHOCTU IpyHTa. KauecTBEHHO KapTHHA pacTe-
KaHUs TOKA B MecTax KOHTaKTa ¢ 3eMJjeil mpexacrasieHa Ha puc.3. BuaHo, yto Mak-
cUM JIOTHOCTh TOKAa YTEUKH COCPE0TOYeHA BOIM3U MecTa KoHTakTa (9 dekT
00BeMH COTMPOTHUBIICHUS 3€MJIM), a JUHUM PABHOTO TOKA PACMOJIOXKEHBI BOIU3U
MECT KOHTaKTa MPaKTUYECKU paguayibHO. [I10THOCTH TOKa U Pa3HOCTh MOTEHIIUAIOB
Ha TIOBEPXHOCTH 3€MJIM OYEHb OBICTPO YMEHBIIAETCS MPHU yNaJeHUH OT TOYKU KOH-
TakTa. Eciiu moBpexaeHne N30sIMK BHI3BAHO MPOHUKHOBEHUEM BIIATH B HAPYKHYIO
JICHTOYHYIO U3OJISIIIMI0, TO MECTO PacTeKaHMs MOTEHIMAala Ha TIOBEPXHOCTH 3EMIIU
MOJKET HE COBIAAaTh C MECTOM MOBPEKACHHUS BHYTPEHHEH U30JIALINN.
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Puc.3. Pactexkanue Toka Ha ITIOBCPXHOCTHU @

I[J'IS[ U3MCPCHUA ITOTCHIOHAJIA Ha ITOBCPXHOCTH 3CMJIN @J’IBBYI-OTCH QJICKTPO-
YKI$ U3MCPCHUA ITIOTCHI M A-

JIbl PA3JIMYHOW KOHCTPYKUMU. Yem nanbuie pa3HeCEHb
7 . Ho ipu 6omb1iom pac-

Jia IIpHU 3aJaHHOM TOKC YTCUKH, TCM OoubIIIe cpea
CTOJAHHUU MCKIAY U3MCPHUTCIbHBIMUA BHeKTpOI[aM6 OT OTACIBHBIX MCJIKHX IIO0-

Fene(ﬁ
( ATOP AHTIU - K
D

Bpe)I(I[eHI/Iﬁ CJIMBACTCsA B OAMH.

| Moy HATIPAXEHAE BHXUI]A

r \

]
\ |
' |

L 3 { \ N
Puc.4. llepenuss nanens reHeparopa

1 — xIIeMMBI MNOAKIHOYCHNUA NCTOYHHWKA ITUTAHUA, 2 — TYM6JI€p BKJIFOUYCHUA ITH-
5

TaHUs;, 3 — CHMBOJIbHBIA MHIUKATOP; 4 — pydyKa YCTAHOBKH YaCTOThl MOAYJIAIUU; S5 —
MepeKIoYaTeNb HAIpsHKEHUsT BbIX0a; 6 — CBETOJMOAHBIA UHIUKATOP HANPSDKEHUS

BbBIXOa 7 — KJI€MMBI BBIXOJTHOT'O HaAIIPS2KCHMU A, 8- INEPCKIIIOYATCIIb pa6oqnx qacToT
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Puc.5. CuMBOIBHBIN MHOUKATOP F€HEPATOPA.

1 — nuHeliHas aHaJOTOBas ITKaJia TOKA MUTaHUs, 2 — YPOBEHb H CHMS MH-
TaHUs, 3 — HAMPSIKEHUE Ha BBIXOJE, 4 — BBIXOIHOU TOK.

['eneparop BeIpabaThIBAET MEPEMEHHOE HANPSKEHUE CU BBIOpaHHOM Ya-
CTOTBI OOJBIION MOIIHOCTH JJIA MOJAYU €ro Ha 06cnez[yeMlse OOBCKTHI MpU MOUCKE
UX PacHoJIOKEHUs (TPACCUPOBKE) WIIM MPHU ONPEACIICHUN Me BPEXKICHHS U305~
HUOHHOTO TOKpBITUA. [ paboThl reHeparopa HeIm etfesi SHEeprusk UCTOYHUKA
MOCTOSIHHOI'O TOKa C HOMHUHAJBHBIM HaIpsKEHU MOAXOASIIEH MOIIHOCTH
(aKKYMYJISITOP WJIM CETEBOM BBITIPSIMUTEND ).

Berpoennslil  ananoro-mugpoBoil mpeoGpasoRareab MUKPOKOHTPOJUIEpA HC-
MOJB3YETCSL [UIT M3MEPEHHMST W MHAMKALEM JMOTPCOISEMOro TOKA W IHTAOLICro
HanpspkeHusl. OJHOBPEMEHHO H3MEPSIOTES, U OTOOpa)XaroTCs YPOBHU BBIXOJAHOIO
HaIpsHKEHUS U TOKA.

BrixogHoe HamnpsbkeHue re}@ MPENCTABISIET COOOM KOPOTKHE MauKH
TO

VMMITYJIbCOB ITIEPEMEHHOTO TOKA 975/5025 T'u, NOBTOPSIOIIMECS C YaCTOTOU

moaynsiuuu 0.5+2 I'm. Ompe s CpEJIHEE BBINPSMIICHHBIE 3HAYCHUS BEIUYUH
BBIXOJ/IHOTO HAIPSHKEHUS U TO HIIE KaXKJIOTO TeHepupyemMoro ummyiibca. [lomy-
YeHHBIE 3HAUYEHUS I1€ q BBIBOJISITCSI HA CUMBOJIBHBIM MHJIUKATOP B TEUEHUE
nay3bl MKy UMITYJIbCa epaluy HarpsHKeHUS.

J171s1 3anuTeI
YEHHUsI MaKCUMaJlb
VMMITYJIbCHOU M
HEepaTopa OT
[IIATHBIN

NEPETrPy3KU BHIXOAHBIX TPAH3UCTOPOB FEHEPATOPA U OIPaHH-
OIIIHOCTHU MPUMEHSAETCA CXeMa BBICOKOYAaCTOTHOW HIMPOTHO-
uu (ILIMM) BeIxomHOTO HanpspkeHus. J{Jis 3aluThl CXEMBI Te-
alfHOTO BKJIFOYEHHSI HAa OOpPATHYIO MOJSPHOCTH MPEIYCMOTPEH 3a-
MUTENb HA TPAH3UCTOPE.

€HHOE HampsHKEHHE W3 MOCTOSHHOTO IMpeodpa3yeTcsi B T€HEpaTope C
IIOM aH3MCTOPHOTO JBYXTAKTHOTO KJIFOYEBOTO mpeobOpasosarens. s corma-
COBaHUS C COMPOTUBICHUEM HATPY3KH UCIOJIb3YeTCS UMITYIbCHBIN TpaHchopMaTop ¢
OTBOJAMH Ha CTOPOHE BTOPUYHOTO HampsibkeHus. [lepexintoueHne OTBOAOB TpaHC-
dbopmaropa OCyIIECTBIISIETCS EPEKII0YATENIEM Ha CEMb MOJIOKEHUH.

[TuTaroiiee HanpspKeHHE MOAKIOYaeTcs K kKieMMmaMm «12 By ¢ cobmonennem
0003HaYeHHOU MOJsIpHOCTU. Eciu MoJSIpHOCTh MPOTUBOIMOJIOKEHHAS, TO TEHEPATOP
HE BKJIFOUUTCS.

JlJ1s1 omepaTuBHOTO OTKIIFOUEHUS TE€HEpATOpa CIYKHUT nepekiroyarens «[TT».
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Ecnu Hanpspkenue nutanusi ctaHoBUTCes MeHee 9 B wiu 6onee 16 B, To rene-
panusi BBIXOJIHOTO HAIPSKEHUS aBTOMATUYECKH OTKIIFOYAETCS /10 BO3BPAILECHUS MU-
TAIOILEr0 HAPsLDKEHUS. B HOpMY. B pexxume 3aliuThl reHeparopa 1o ypoBHIO MMUTAK0-
IIEr0 HANpPSKEHUs HAa MHIUKATOP BMECTO BBIXOJHOTO HANPSDKEHUS BBIBOISATCS TpU
BOCKJIMIIATEIbHBIX 3HAKA.

Harpyska renepaTtopa NOJKIIOYAETCSI K BBIXOAHBIM KieMMaM «~5-150B».
[TonkiroueHue 3a3eMIISIOIIEr0 MPOBOJHUKA K BBIXOly T€HEpaTopa CJeIyeT POU3BO-
JUTh BCErJa K KJIEMME CO 3HAUKOM 3a3eMieHMs. Hanuune BBIXOAHOIO HaIpsHKEHUS
MHAYLUPYETCS 3arOpaHue CBETOAMOAA HANPSKEHUS BbIXOJa, KOTOPBIN JAQIKIIOUEH K
NEPBUYHOM 00MOTKE cornacyrouiero tpancgopmaropa. [lo sspkoctu g#ro eBeToauo-
Jla MOYKHO CYAMTh O CTENEHM Neperpy3ku reueparopa. Korga BeIxor ATIPSKEHUE
HAYMHAET OTPAaHUYMUBATBHCS CXEMOW 3aIIUTHI, IPKOCTh CBETOAMQ @ HAeT yMEHb-

I1aThCA.
YPOBEHb BBIXOJHOTO HAIPSDIKEHUS PETYIUPYETCS IIE qyaTeneM B Juara-

30He OT 5B no 150B. Bo3MOXHOCTE peryinpoBaHus OJHOr0 HANpPsOKEHHUs, 1103-
BOJISIET MCIOJIb30BaTh T'€HEPATOP B IIMPOKOM JHA! IPOTUBIIEHUN Harpy3KHu.
[TonHast HOMUHAIBHAS MOIIHOCTh 00ECIIEYNBAETC apaTypoy Mpu U3MEHEHUU CO-

npotusieHus Harpy3ku ot 0.1 Om 1o 300 Om.

JIisi MHOUKaIMM ypOBHS TOKa, MOTPEO ro reHeparopom (IporopLuo-
HaJIbHOT'O BBIXOJHOM aKTUBHOMN MomHOCTvﬁymHT JVMHEWHAs IIKaja TOKa, KoTopas
dbopmupyeTcss Ha TEpBON CTpoKe cuvB@iIbRpro unaukartopa. lllkama oroOpaxkaer
BXOJIHOM TOK reHeparopa B quanasose off 0o 5 A ¢ nuckpersoctsio 0.11 A.

KOHTpOIb BETUYHMHBI HHTam@uanpﬂmeHm OCYILIECTBIISIETCA HEMPEPHIBHO,
a ero BEJIMYMHA BBIBOJIUTCS C H% octbio 0.1 B B udpoBom Bujie cieBa Ha BTO-

pOM CTPOKE CHMBOJIBHOTO MHJT a.
YacroTa NoBTOPEH JbCOB HANPSKEHUS TEHEpATOpa MOXET MJIABHO U3-
0

MEHATBHCA pydKon «M ».

MunycoBasi (HEKHASM KJIeMMa MUTaHUS U HUKHSAS BBIXOJIHAs KJIEMMa ralibBa-
HUYECKU CBA3aHBI y’co60171, yTO 0003HAYAETCs 3HAYKAMM 3a3€MJICHUS Ha JIMLIe-
BOU ITaHEJH.

['eHeparop, NMEPEMEHHOTO0 TOKa pa3MEIIEH B IJIACTUKOBOM MPSMOYTOJIbHOM
KOpIyce. €HTBI MTOAKIIOYEHUS, YIIPABICHUS U MHAUKALUKA Te€HepaTopa pas-
MelIeH NEPEIHEN MTaHeIu TeHepaTopa.
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VAN AT AV

Puc.6. [lepenuss nanensb

1 — KHONKHM HM3MCHEHHUS YpPOBHS YCI/IJIG 71 W3MEHEHHUsI MHapaMeTpoB
HAcTPOEK, 2 — BBIKJIFOYATEIb MUTAHUSA, 3 — CI/IM bIil UHIUKATOP, 4 — KHOIIKA BBI-
O0opa pekuMOB pabOTHI, 5 — THE30 IS néBHBIX teneoHoB , 6 — 3a3emMiICHHAS
KJIEeMMa BXOJia JIJIsl 00CIeJ0OBaHUS U301 % — CUTHaJIbHAs KJIeMMa BX0Ja JJjIs 00-

CJIEIOBaHUs U30JLALUH, 8 — HepeKJHo BBIOOpa BXOJ1a MPUEMHHUKA (Tpacca WiId
U30JIALIMS ), 9 — THE3I0 MOAKIIOUEH HBI 3JIEKTPOMArHUTHOM.
2 ’b 7

NI 53
*1kHz LVS wxx dL
E \ 4 5 /e

Puc.7. CUMBOJBHBIN UHIUKATOP MPUEMHHUKA.

1 — nuHCWHAs aHAJoroBas IKajia YPOBHS CUTHAJA, 2 — YHCIIOBOC 3HAYCHHUE BBHIOPAH-
Horo ypoBHs ycuieHus (0...13), 3 — pabouas YacToTa MOJOCOBOTO (UILTPA,
4 — 3HaYeHUe HaNpsDKeHUs1 OaTaper MUTaHus (CUMBOJI V CTOUT Ha MECTE JIECATUYHOM
TOYKH), 5 —yCIIOBHBIE CHMBOJIbI BKJIFOUCHHSI (BBIKITIOUEHHS) IMMOACBETKH CUMBOJIBHOTO
WHJUKaTOpa, 6 — CHUMBOJ W 3HaueHHE YpoBHSA TpoMkocTH Tenedoror (0...9),
7 —mudpoBasi IMIKaja ypOBHS CHUTHAIA B MPOIEHTAX OT MAaKCHMAaJbHOTO 3HAYCHUS
(0...99).
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[IpueMHUK TpemHA3HAYCH NJI YaCTOTHO-W30MpATEIHHOTO YCHICHUS M COTJa-
COBaHHUSI BXOJHOTO CONPOTHUBJICHUS U YPOBHS U3MEPSIEMbIX CUTHATIOB. Cxema mpuem-
HUKa TO3BOJIIET KOHTPOJMPOBATh YPOBEHb BXOJIHOTO CUTHAJIA BU3YaJbHO Ha CHUM-
BOJILHOM HMHIMKATOpPE W MO TPOMKOCTH TOHA B HaylIHUKaX. B 3aBucUMOCTH OT pe-
KUMa pabOThl Ha BXOJbl MPUEMHHKA IMOAKIIOYAETCS MArHUTHAs aHTCHHA W (WJIH)
JTATYUKHU MMOTEHI[Mala Ha TOBEPXHOCTHU IPyHTA (CUTHAJIbHBIE CTEPKHU C U30JIMPOBAH-
HBIMH pyukami). JIunieBas maHesb NpueMHHKA C AJIEMEHTaMU yIPaBIICHUS MPEICTaB-
JIeHa Ha puc.6.

Cxema npueMHHMKA MPEAyCMaTPUBAET CTYNEHYATOE N3MEHEHUE CTBUTEIb-

HOCTH TpueMHHKa. Beero ecth yetsipHaanath (0...13) cTyneHei. JICHHUE yCTa-
HABJIMBAETCA HE3aBUCUMO JIJI KaXKJIOTO M3 JBYX BXOJIOB IPUEMHUKARY CINICHUE KaXK-
JIOM CTYNEHU OTIMYAeTCA OT cocelHel cTyneHu Ha 6ab (nmpub HO B JIBa pa-

3a). BHyTpu Ka)x70i1 CTyIeHu BeJIMYMHA BXOJJHOTO CUTHAJIa € €TCs BU3YaJIbHO
0 JJIMHE JIMHEWHOW IIKAJIBl CHMBOJIBHOTO MHAMKaTopa. Ha %OHHO@ THE3J0 IPU-
€MHHMKA TOJAETCSl CHUTHAJ C 4acTOTOM OKoJio 1Kl mMgJIHTynoﬁ, POTOPINO-
HAJIBHOM BXOJHOMY CHUTHAITY.

OpraHnbl ynpaBieHHs, THIUKAIUA U KOMM U COCPEIOTOYEHBI HA TEpe-
HEW TMaHenu Kopmyca npuemMHuka (puc.6). Beidopypexuma pabOThl M WHAUKALUU
IIPUEMHUKA OCYLIECTBIISCTCS IIOCIEI0BATEIbH Ha)XKaTUSIMU KHONKU «Pexum».
[Tociie nmepBOro Haxkatusi KHONKU «Pexu H£€MHHK [IEPEXOJUT U3 PEKUMA U3ME-
PEHHUS B PEKUM HACTPOEK. DTO COMPOBRAIASECS MOSIBIICHUEM HAa CHUMBOJIBHOM WH/IH-

KaTope MHUTAIoIIEro Kypcopa (ykazagel OTOpPBIM OTMEYAET OJUH W3 PETYJIUpye-
MBIX napamMeTpoB. MI3MeHeHne Hac BBIOPAHHOTO KHOMKOM «Pexum» mapamerpa
MIPOU3BOAUTCS HAXKATUEM HA K » unu «-». [Ipu nocienoBaTenbHBIX HAXKATHU-

X KHOTKHU «Pexumy BbIOpaHKbIglapaMeTp HACTPOUKU M MOJOKEHUE Kypcopa H3-
MEHSIETCSI IUKINYECKH,(C napameTpa J10 MOCIEAHETO).

[To ucteyeHun H MX CEKYH]I MOCJE MOCIEIHEr0 HaXaTus JIF0O0W KHOII-
KM B PEKUME HACTPQUKH IPUEMHHUK aBTOMATUUYECKH BO3BPAIIAETCS B PEKUM U3ME-
penus. B atom pe KHOTIKU «+» U «-» CIIY>aT JJi1 U3MEHEHUS YPOBHS YCUJICHUS
CTYNEHSMH TIO Hayaje aHaJIOTOBOM IIKaJIbl BHIBOAUTCS YMCIOBOE 3HAUCHUE
YCTaHOBJICH Tynienu ycuienus (ot 0 mgo 13).

bat OTCEK MPUEMHHUKA PACIOJIOKEH 3a KPBILIKOM Ha 3aJHEU CTEHKE
KopIyca WCTpoucTBa. MUKpPOKOHTPOJUIEp NPOU3BOAUT HENPEPBIBHBIA KOHTPOJIb
ypo forero Hanpspbkenus. [Ipu cHmxenun HampstkeHus: Huwke 3.3B npubop
MOJAET Pa3 CEeKyHIy 3BYKOBOM IpEayNpeauTenbHbld curdHan. Ilpu cHuKeHUU
HANPsSIZKeHUsI MUTAHus 10 YPoBHS 3.0 B npueMHuk npexkpamaer padéorarh M Ie-
PEXOUT B PeKMM MMHHMAJBLHOIO MOTPedIeHusl JHePruM (3ackinaer). B pexume
«CHa» Ha MHAUKATOP MPUEMHHUKA BBIBOUTCS HaANKUCh «Ilutanue <3B»y.

[IpuemMHUK pa3MelieH B MJIACTUKOBOM MPSMOYTOJILHOM KOPIYCE, COCTOSIIETO
U3 BEpPXHUX U HIKHUX [1-00pa3HbIX MOJOBUHOK, CKPEIUICHHBIX BUHTAMU BHU3Y KOP-
nyca.
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5. YKAZAHUSA MEP BE3OITACHOCTH

[Ipu pabote ¢ anmaparypoit AHIIM-K ocHOBHBIM BHI0M BO3MOYKHOM OITACHOCTH
ABJISIETCS MMOPAKEHUE IIEKTPUUECKUM TOKOM.

K pabote ¢ anmaparypoii qomyckarorcs jauia, usyuusine «IIpaBuna Texuuue-
CKOM SKCIUTyaTalluu 3JIEKTPOYCTAaHOBOK moTpeduTeneii» u «IlpaBuna texHuku 0e3-
OIMACHOCTHU TPH IKCIUTyaTallMu 3JIEKTPOYCTAaHOBOK MOTpeOUTENeH», a Tak:Ke HACTOsI-
niee pyKoBOJACTBO.

BHUMAHMUE! Bo u3dexanne mopaxkeHus 3JIeKTPHYCCKUM M I0JCO-
elMHEHUE TeHepaTopa K O0beKTy W 3a3eMJIMTENI0 I0JLKHO 3BOAMTHCH
TOJIbKO NPH BHIKJIIOYEHHOM I'eHepaTope.

[lonxirouenne reHepaTropa K razonpoBoay B CMOTPOB JIOMLIE JTOJKHBI
IPOU3BOJUTHCS C COOJIIOJIEHUEM Mep 0€30MacHOCTH, MpeayEMo HbIX «lIpaBuna-
MU 0€30I1aCHOCTH B Ta30BOM XO3SIICTBE.

3anpeniaeTcss MPOU3BOAUTH pabOTHI MO BCKPBIT YHTa ¢ MOIKITIOUEHHBIM
paboTarouM reHepaTopOM. K

[Ipn nBWXEHHH ONEPATOPOB IO MPOE3K TH JIOpOr, BO uU30€KaHue
HECYACTHOTO ciyyasi HEOOXOIMMO OCTEPETraThC €ro TPaHCIIopTa.

/7
6. IIOAI'OTOBKA A ATYPbI K PABOTE

[lepen BbIE310M Ha OOBEKT: %
e [IpoBepbTEC KOMILJICKTHOCT apaATyphl COTJIACHO ATOMY PYKOBOJICTBY.
e BaenmauM ocMoTpom yo % HCIIPABHOCTH COCJIMHHUTEIBHBIX IMPOBOJIOB, T'e-
HepaTopa, IPUEeMHH CHHBI, TOJIOBHBIX TEIC(POHOB.
e [IpoBepbTe Hamps aTapen aKKyMyJIATOPOB reHepaTopa M MpHU HE0OXO-
JTUMOCTH TIPOU3BE]T MO/I3apPSIIKY COTJIaCHO MHCTPYKIIMH IO MX JKCILIyaTa-

1007078 ®
e Broxure I MUTaHUs B OaTapeiHbIN OTCEK NMPUEMHHUKA U MPOBEPUTE UX
Hanpsixe

oM paboT Ha 0OBEKTE MPOU3BEIUTE MPOBEPKY PabOTOCTIOCOOHOCTH
a ¥ MPUCMHUKA.
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7. MOPAIOK PABOTBI

BriroyeHnue reseparopa.

KiieMMBbl UTaHus TEHEPATOPA COEAUHAIOTCSA C HCTOYHUKOM MTOCTOSTHHOTO TOKa
WIH aKKyMyJIITOpOM C COOMIofieHHeM OO0O03HAauYeHHOW MosipHOCTH. BrixogHoe
HaIpsHKEHUE YCTAHABIMBACTCS HA MUHUMYM MEPEKII0YaTeNIeM HampsKeHUs (Kpai-
HEe JICBOE ITOJI0KEHHE).

Tym6nepom «I1IWUT.» BKiItOUaeTcss TeHEPATOP MU KOHTPOJIUPYETCS HANpsHKEHHUE
HMCTOYHUKA TMUTAHUS MO TOKa3aHUIO CHUMBOJIBHOTO HMHAUKaTOpa (C CHU3Y) U
HaJIMyue reHepalyy HanpsHDKEHUs M0 MOKa3aHUIo0 Ha MHAUKATOpe (H Y€ U TOK
BbIXOJIa clipaBa CHMU3Y). CBETOAMOIHBIN MHANKATOP BBIXO/AA JI0 CIIBIXMBATh C
yactotoit okosio 1 ['t. Pyukoit «Mogymnsiush MOXHO BbIOpaTh @ DISLINN «TEMID»
re€HepaTopa, KOHTPOJIHUPYs €r0 0 MUTaHUIO CBETOANOA. c

[Tociie mpeaBapuTenbHONW IPOBEPKU T'eHEpATOpa IS FOUCHUSI HArpy3Ku
reHepaTop HEOOXO0AUMO 0053aTeIbHO BBIKIIOUYHUTD, UT o@e3omacuTh cedst OT Mo-
I1aJIaHus [10]1 HAIPSIKEHUE C BBIXOJA T€HEepaTopa.

HuxHsig kiiemMMa BbIX0Jla reHepaTopa, 000gHAWEHHAS] CUMBOJIOM 3a3€MJICHHS,
COEIMHSAETCS MPOBOJOM C 3a3€MIISIIOIINAM CTEP/REEM JKOTOPBIM BTHIKAETCSI KAK MOXKHO
rIy0e B rpyHT. Touka 3a3eMiIeHUs TOKHA OBITB*OTHECEHA MEPIEHIUKYIISIPHO OCH
Tpacchl HA BO3MOYKHO 0OJIbIIIEE PACCTOSTH l\{eCTo 3a3€MJICHUS] PEKOMEHIYETCS IS
YMEHBIICHUSI COMPOTUBIICHUS YBJIAXH ’KHO HCIIOJIb30BaTh €CTECTBEHHBIEC 3a-
36MJIMTEM HAa MECTHOCTH, HaIpU %yﬁHCHHHe WM JIe)Kalue Ha MOKPOM
TPYHTE METALUINYECKUE TIPEAMETBL, IT TOM HE0OXOIUMO YOEIUThCS B OTCYTCTBUU
HEIOCPEACTBEHHOTO BHGKTpI/I‘{e@H OHTaKTa OOBEKTA U 3a3EMITUTEIIS.

Btopas (BepxHsisi) BBIXOMH €MMa T'eHepaTopa MOAKIK0YAeTCs ITPOBOJIOM C
MAarHUTHOM KJIMIICOH €CKOMY Y4acTKy Ha obciieqyemMoM 00bekTe. Mecto
MOAKITIOYEHUST HEe00X0/1 JTOTOBUTH (OYMCTHUTH) NI OOECTICUCHHS] XOPOIIIETO
9JEKTPUECKOIO KOHFAKTA.
aCMBbIM OOBEKTOM M MECTOM 3a3eMJICHUS HE JOJIKHBI OBITH,

MHUMAaJIbHBIN ypoBeHb (0003HaueH uncioM 1). BkiroueHnue reHepaTopa
s I0CJI€ TOT0, KaK C/IeJIaHbl BCE COCIMHEHHUS.

Jie BKJIIOYEHUS TeHepaTopa KOHTPOIMPYIOT €ro paboTy M COCTOSIHHE
Harpy3kd 1o MOKa3aHUsIM CHMBOJIBHOTO MHIUKATOpPA U MO TOPEHUIO CBETOAUOJHOTO
WHJIMKaTOpa BBIXOAA.

Ecnui Heo0X0IMMO yBETHMYUTH CUTHAJ, BEIXOJHOE HAMPSHKEHUE YBETUINBACTCS
CTYNEHSIMU JI0 MOMEHTA «HACBILIECHUS», KOT/Ia YPOBEHb BBIXOJIHOTO HAIPSKEHUS U
TOKa PE3KO 3aMEJUISIIOT CBOM POCT (MM YMEHBIIAETCS) MO CPABHEHUIO C MPEIbIAY-
IIUMU CTYNEHAMH. DTOT MOMEHT XapaKTEPHU3YEeT PEKHUM MEPErpy3Ku reHepaTropa C
OTpaHUYCHHEM TOKa cXxeMmou 3ammuThl. [Ipu meperpyske 3¢ HEeKTUBHOCTH pabOTHI Te-
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Hepatopa (KIIJl) cHmkaercsa. PexkomeHayeTcs CHU3WUTh BBIXOJHOE HAIPSIKEHUE HA
OJHY CTYIICHb.

Ornpenenenre MOMEHTa MaKCUMaJIbHON MOIITHOCTH T€HEepaTopa J0 BXO/a B
«HACBIICHHUEY SBIISIETCSA MPOLIECCOM COTJIACOBAHUE TEHEPATOPA C CONPOTUBICHUEM
Harpy3ku. Eciii curnan reseparopa J0CTaToOueH, TO JJIs1 SKOHOMHUHM 3aps/ia aKKyMYy-
JATOPA BBIXOJIHOE HANIPSI)KEHUE MOYKHO YMEHBIIUT.

Jlns mpoBepku mpeoOpaszoBaTesisi TeHepaTopa HEOOXOIUMO TIePEBECTH PETYIIs-
TOP BBIXOJHOTO HamnpspkeHUs «5-150B» Ha MuHUMYM (KpaiiHee JIEBOe MOJI0KECHHE) U
KPaTKOBPEMEHHO 3aKOPOTUTH BBIXOHBIC KJIEMMbI KYCKOM JIFOOOTO TTpoB@AHUKA. [Ipu
ATOM JIMHEHHAS 1IKajla TeHepaTopa MOKaKeT UMITYJIbChl BXOJAHOTO T eHeparopa B
TAaKT ¢ yacToToM Momyisanuu. LiBer naaukaropa «BbIX» mensercs KPacHBIM, 4TO
ABJISIETCSA TIOKa3aTejaeM pabOThl CXEMbI, OTPAHUYCHHSI TOKA T'Q @\ opa mpu mepe-

Tpy3Ke.

OcHoBHasi paboyasi yactora reneparopa — 1k, OH@\‘I{& JIOJKHA COBIIA-
JaTh C BBIOpaHHOM paboueil yacToToil npueMHuka. 1o €gHas 4acToTa reHeparo-
pa (5 xI'n) npeanazHadyeHa (B OCHOBHOM) 1Jisg O HOTO peXHMa Tepenaydu
CUTHAJIa C MOMOUIbIO 3JEKTPOMArHUTHOW pam OBBIIICHHAs 4YacTOTa MOXET
NPUMEHATHCA NMPU padboTe Ha HEOOJIBIINX yya PAcchl U B YCIOBUAX CUIIBHBIX

L. %:/\’Uftﬂ et e R el

Puc.8. Cxembl NOAKITIOUEHUS CUTHAJIBHOTO TeHepaTopa.
Ecnu renepaTop vicnosib3yeTcst sl SIEKTPOMArHUTHOW JIOKAIUU (TpacCUpoB-
KH) 00OBEKTOB, TO MOJIC3HBIM CUTHAJIOM SIBJIICTCS BEJIMUKMHA TOKA OT TEHEpaTopa B MC-
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CJIElyEMBIX OOBEKTaX. DJIEKTPOMAarHUTHAs JIOKALHS OCYLIECTBISAETCS HAPaBICHHON
AJIEKTPOMArHUTHOW aHTEHHOW IPUEMHUKA.

Ha puc. 8a mpencrapiieH croco0 1mogadu CUTHAIBHOTO TOKA Ha TPYyOy (kabep),
KOI'/Ia BO3BPATHBIM TOK CHTHaJa BO3BPAILAETCS B T€HEPATOP YEPE3 PACIPEACIICHHYIO
€MKOCTbh TPYOBbl OTHOCHTEIHHO 3€MJIM B MECTaxX MOBPEKACHHUS H3OJIALHUOHHOTO TO-
KpbITHs. 17151 yBeMueHus TOKa curHaia B Tpyoe uim kabene, Korjga BO3MOXKHO, clie-
JyeT 3a3eMJISITh TPYOY B KOHIIE MCCIIElyeMOro yJyacTka. MaeanbHbpIM BapuaHTOM SB-
JISIETCS UCTIOB30BaHUE JUIs IIEMU 00paTHOTO TOKA CHEUaIbHO MOJKII0YaeMOro Mmpo-
BOJIa, KOTOPBIM pacrojiaraeTcsi Kak MOKHO Jjajiee oT oOcieayeMoil Tpagehl. TO M03-
BOJISIET pabOTaTh B YCIOBUSAX CHIIBHBIX TIOMEX, HO Ha HEOOJIBIIINX PACETQIHMSIX.

OT 3HaueHUs CONMPOTUBIICHUS 3a3€MJICHUS 3aBUCUT BEJIMUMHA GYIHANA (TOKA) U
KII/l ncnonp30BaHus HCTOYHMKA NUTaHUA TeHepaTopa. Compor @ € 3a3eMJICHUA
BCETJa HEOOXOIUMO JI€JIaTh KaK MOKHO MEHBIIE 11 00ecrg@eriug’ 00IbIIero OTaa-
BA€MOI'0 T'€HEPATOPOM TOKa NPH MUHUMAJIbHOM BBIXOI[HO\‘\_/@”DKCHI/II/I (1 MuHU-
MaJbHOM MOTPeOIIIEMON MOIIIHOCTH).

JUist mony4eHusT MakCHUMaJIbHOM MOIIHOC daTopa IMpU COXPAHEHUU
KII/l nanpsbxkeHne reHeparopa IUIaBHO ITOBBIIIA HaYayia cpabaTbIBaHMS 3alU-
ThbI OT IEPETPY3KH (YMEHBUIEHUE IPKOCTH CBETQIUOMNA HA BBIXOJIE TEHEPATOPA).

MecToM HENOCPENCTBEHHOIO TaJIbBaHU 0 NOJKJIIOYEHHMs T'eHeparopa K
KOMMYHHKAIUSIM MOTYT OBITh CMOTpOBBIQ%OIIHLI KOMMYHUKALIMA U TUAPAHTHL. B
MECTE YCTAHOBKM KOHTAaKTHOIO MarHHW KMMa Ha KOMMYHHUKAIIMIO HEOO0XO0u-

c

MO 00€eCneuHuTh HaJEXKHBIA JIEKTPUHE KOHTAaKT (OYMCTUTb MECTO KOHTAKTa OT
IpSI3U U PAKABUMHBI).

VYcraHaBIMBaTh IITHIPH %I usi He Ommke 5-10 M OT KOMMYyHHMKaluu B
HaIlpaBJIECHUH, EPIECHIUKYISPHOMPACIOIOKEHUIO OCH KOMMYHUKauu. Yem Onmke
3a3€MJIMTENb PACTIOJIO)KE e1yeMoMy OOBEKTY, TEM MEHbIIIAsl YAaCTh TOKA CHUT-
HaJla TEHEpaTopa pacre BJIOJIb TPACChl MU MEHBIIIE MOJE3HBIN curHai. B kaue-
CTBE 3a3€MJIUTEIS, WJIaraeMoro IITHIPsi, MOKHO HCIIONb30BaTh JII000E Me-
TaJUIMYECKOE COO €, NMerolIee HAEXKHBINH KOHTAKT C 3eMIIeH (METaILIHICCKHe
CTOJIOBI, pETIbC B CBSI3U M T.J.). TaKO€ COOPYXKEHUE HE TOHKHO UMETh HEIo-
CPEICTBECHHBE WICKTPUYECKUN KOHTAKT C KOMMYHUKaluen. [l CHUKEHHs Compo-
TUBJICHUS HUSI MOXHO YBJIQKHUTb MECTO YCTAHOBKH 3a3€MJISIOILETO IUTHIPS

n (I/IJ'H/I UUTb ABa IOTBIPA 3a3CMIICHU:A I1apaJlJICIIBHO. HJ’I?I CHHMXKXCHHUSA COIIPO-
THUB CMJICHH TIPH YBJIAKHCHUH MOKHO HUCIIOJIB30BAaTh PACTBOP HOBapeHHOﬁ
COJIN. IpH CIICAYCT PA3HCCTHU MCKIAY co0O0M 1 OT KOMMYHUKAIIUN HAa MaKCHMaJIb-

HOE€ pacCcTOsHUE.

Ecnu HEBO3MOXXHO TrajgbBaHMYECKOE COCIMHEHUE HUCCIIeNyeMON KOMMYHHKa-
IIUU C TEHepaTOpOM, TMOO HE yJdaeTcsl 00eCeUnTh 3a3eMJICHHE TeHepaTopa, TO MOXK-
HO WCIIOJIb30BaTh BBOJI CHTHAJIa B KOMMYHHKAITHIO 33 CUET DJICKTPOMArHUTHOMN CBSI3U
C TOKOM TeHepaTopa (puc. 80). [ 3TOro MOKHO BOCIOJIB30BATHCS JTHOOBIM MTPOBO-
JIOM M3 KOMITJIEKTa ucKaTensi. KOHITbI MpoBo/Ia MOACOSIUHUTD K BRIXOAHBIM KIIEMMaM
reHepaTopa M YIOXKUTh B BHJIC TICTJIH PSIJIOM C PACIIOJI0KEHUEM KOMMYHUKanuH. Ta-
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KM 00pa3oM, BOSHUKAET DJIEKTPOMArHUTHAs TPaHC(HOPMATOPHAS CBSI3b BBIXOJIHOTO
TOKa F€HepaTopa U TOKa B KOMMYHUKAIIUH.

JInst OECKOHTAKTHOM Mepejayu CUTHalla anmnapaTypa KOMIUICKTYETCSl CIEeIH-
aJTbHOW SJIEKTPOMAarHUTHOM u3iydarouen pamkou. [lose3Hslid curnan reHeparopa
IIPY JIEKTPOMArHUTHON CBSI3U C OOBEKTOM OOBIYHO 3HAYWTEIHHO MEHBINE, YeM TIpU
raJlbBaHUYECKOM COEIMHEHHU. B pexume mepenayu CUrHalla reHeparopa ¢ MoMo-
HIbIO AJIEKTPOMArHUTHON paMKH I€71€CO00pa3HO HUCIOIb30BaTh MOBBIINICHHYIO pado-
yyto yactoTy (5 k' BMecto 1kI'1). Ilpu sTom manbHOCTH 0OcnenoBanus (Kak mpa-

BUJIO) YMEHBIIAETCS, HO YYBCTBUTEILHOCTh JIEKTPOMAarHUTHOW aHTEH pUEMHHUKA
1 3¢ (HEKTUBHOCTH 3JIEKTPOMArHUTHOM paMKH reHepaTopa BO3pacTa

O06a BapuaHTa MOJKIIIOUECHHS TEHEPATOPa MOTYT MPUMEHSITHC JEKTpUuye-
CKMM MOJI3€MHBIM KaOelisiM, Y KOTOPBIX B KaueCTBE MPOBO/I Haja MOXET

OBITH WCITONIH30BaHA KaK IMPOBOJIAIIAS HW30JUPOBAHHAS 32 0oJlouka, TaK U
¢asuble nposoa (puc. 8B). u()

Ha puc. 8r mokasan BapuaHT, KOrJa B KA4YeCTBE
3yeTcsl MPOBOSAIIAs 3alllUTHAS 000JI0UKa Kabes.
PBIF MOKET MPOTEKATh BIOJIbL KaOEs B 3TOM Pex
€TCSl HEeTIPOTIOPITMOHAIIBHO MEHBIIMM. DTO TP
[[MM MarHUTHBIX MOJIEH IPSIMOTO U BosBpaTHor)

MIPOCTPAHCTBE JIBYX IMPOBOIHUKOB.
Ha puc. 81 npencrasieHa enie a

PagHOro MPOBOJA UCIIOTIb-
Ha OOJIBIION TOK, KOTO-
3JlydyaeMblil CHTHAJI OKa3bIBa-
WUT W3-3a B3aMMHOMW KOMIICHCA-
IpU OJIM3KOM PaCIOIOKESHUH B

CTO HCIIOJIB3YyCMas CXCMa ITOAKIIIOYC-

HUS TPU TPACCUPOBKE Kabemel, Korja 3 oueHbI (a3wl (IBE WU BCE). 371€Ch TOXKE
HE00X0IUM OOJIBIION M30BITOUHBI reHepaTopa M3-3a B3aMMHOW KOMIIEHCAIIUH
MarHUTHBIX TOJIEH MPSMOTO U 0 TOKOB. Tak Kak >KHJIbl B KaOeje epeBUTHI,
TO CUTHAJI MIPUEMHHKA TIPU T U BJIOJH KaOels OTIMYaeTcs XapaKTepHOH Mo-
TyJSAIHAEeH YpOoBHS (TIepet , KOTOpBIE COOTBETCTBYIOT IIAry CBUBKHU KHJI Kabe-
as. B mectax Haxoxme IMHUTETHHBIX My (T JKUJIBI pacroyiararoTcst 0e3 mepe-

BUBKH, U CUTHAJ IPUCMHHKA UMEET MOCTOSHHBIA YPOBEHb BI0JIb Ka0essd. ITO MOXKET
OBITH HCIIOJIB30BA 86Hapy>1<eHH;1 MECT 3aJIeTaHUsl COEAMHUTEIBHBIX MY(]T.

IIpu 06c Y U30JSIIMM HA HAJIMYKME TOBPEKJICHUN U KOHTAKTa C TPYH-
TOM Ha 00bE JAETCs HANPsHKEHUE CUTHANIAa reHeparopa. B aTom ciydae s mo-
JIy4YeHUs BHOTO CHUTHAJIa BBIFOJIHO PAabOTaTh C TMOBBIIICHHBIM BBIXOJIHBIM
HanpspDKEHWEM reHeparopa. MaeanbHbIM BapuaHTOM SIBIIIETCS HEMOCPEIACTBEHHOE
rajb KOE€ COEIMHEHHE TeHepaTopa ¢ OOBEKTOM, KOTOPBIM COMpPHUKACAETCS C
TPYHTOM™OJIBKO Y€pe3 CBOE M3O0JIAIMOHHOE MOKPhITHE. YacToTa curHaga BIOMpaeT-
Cs. HAMMEHBIIEH U1l YMEHBIIEHUS] YTEUEK CUTHAJIA Yepe3 paCHpeAeICHHYK €EMKOCTh
rpynTa. [Ipu o6crenoBaHNN U30JAIMKA CHEITUATHHBIMUA CEJICKTUBHBIMU MPUEMHUKa-
MU ONPENCIIETCS XapaKTEp U3MEHEHHS MOTEHUIHUATIOB CUTHAJIBHOM YaCTOTHI IO I10-
BEPXHOCTHU TPYHTA HAJ MECTOM 3aJIEraHUsl KOMMYHUKALUUHN, U JIOKAIU3YIOTCA «aHO-
MaJIbHBIE» 30HBI. JlaTuMKaMu MOTEHIHANA CIIYXKAT CUTHAJbHBIE IITHIPU ITPUEMHUKA,
KOTOPBI€ BTHIKAIOTCSI B TPYHT B MOMEHTHI u3MepeHus. [Ipu o0GcienoBannu U30JSIUN
1eaecoo0pa3Ho reHepaTop M MPUEMHUK BKIIIOYATh Ha MOHMKEHHOW yactore (1kI'

18| 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/

BMecTo Skl) m3-3a OojblIed MaTbHOCTH PACPOCTPAHEHHS 3JIEKTPOMArHUTHOTO
CUTHAJIa HA HU3KUX YaCTOTaX.

Bkioyenne npueMHHKA.

[lepen mcnonp30BaHMEM MPUEMHHKA IIEIECO00Pa3HO MPOKOHTPOIUPOBATH CO-
CTOSIHME €r0 3JIEMEHTOB NUTaHusA. JlJig 3TOro BBIKJIIOYATENb pUEeMHUKa «Bxm» me-
PEBOAMTCS B BEPXHEE IMOJOKEHUE, U CUUTHIBAIOTCS MOKA3aHMSI CUMBOJIBHOIO MHIU-
katope (1mo3.5 puc.7). [Ipu cHI>KEHUU 3HAYEHUS HANPSKEHUS TUTAHUS HA TPEX Tajib-
BaHMYECKHX 3JIEMEHTaX 10 ypoBHA 3.3B ux ciexyer 3ameHUTh. 11 NUTAHKS IpUEM-
HUKa TMPEANOYTUTEIbHO HCIOJIB30BaTh 00Jiee €MKHE 3IEMEHTHI (
JailHOBBIE, JIUTHEBBIE). BMECTO rajlbBaHUYECKUX AJIEMEHTOB MUTA
II0JIb30BAHUE AKKyMYJIITOPOB MOJAXOSIIErO THIAa-pa3Mepa. B
HUSL HMHJUKATOpa CIENYET CKOPPEKTUPOBATh (y aKKymy @
HaIpsDKEHUE B Hauajle U KOHIE 3apsijia pa3iuyaroTcs).

Ecnyu NmpueMHUK IIaHUPYETCS HUCIO0JIb30BaTh OTPC/IEIICHUS TIONOKEHUE
CKPBITBIX U MOA3EMHBIX 00BEKTOB (TpaCCI/IpOBKI/I),ﬁo %eMy «Tpacca» npuemHu-
B

BOSMOXHO HC-
y4dac IIOKa3a-
Pa3HbIX THUIIOB

Ka MOAKIIOYAETCS 3JIEKTPOMAarHUTHAas AHTEHHA. TpeOyeTcss MOMCK MOBpe-
XKIACHUS M30JSIUUH, TO K KiemMaM «M3omsauus) ¢ TCTBYIOILIMMHU MPOBOJIAMH M3
KOMILJIEKTA anmnaparypbsl NPUCOEAUHSIOTCS JBa ANbHBIX IITHIPS (C U30JIUPOBAH-
HbIMU pyudkamu). IlTelpum npensaputen oOuparorcs B paboyee MOJOKEHHUE.
Kaxxaplii IITHIPh COEUHSAETCS C OJHU E&JmM MOCPEJCTBOM BMHTA Ha METAJUIM-
YECKOM HAKOHEYHHKE. BbicoTa mThl e%6paHHOM BUJIE, MOXKET PETYIHPOBATHCA
[[aHTOBBIMH 3KMaMHU.

OcHoBHasi paboyasi 4acT MHHUKa MpU paboTe COBMECTHO C I'€HepaTo-
poMm 1kl %

[TpoBepky pabortoc OCTU amnmapartypbl Mepea HayajioM padoT MOXKHO
IIPOU3BECTU C IMOMOII KTPOMAarHUTHOW aHTeHHBI. [[pueMHUK BKIIIOUAaeTCS B
pexume «Tpaccay. Ecnu aTh M yJEPKUBATh OJJHOBPEMEHHO KHOIKH «+» U «-»,
TO IMPUEMHUK caM, BBIOEPeT ycuiieHue, ucXoas U3 YpOBHS LIYMOB. Temnepb MOXHO
NpUOJIM3UTh aH IOUEHHOT'0 NMpPUEMHHKA K padoTaromeMy Ha dactote 1kl
TeHEPATOPY. a3aHus Ha UHANKATOPE MPUEMHHKA JOJIKHBI IyJICUPOBATh B TAKT C
MUTAHUEM LB 0J1a BbIXOJa T€HEpAaTOpa U U3MEHSIOTCS MPU U3MEHEHUH MOJI0XKe-
HUSI aHTEHHbBI OTHOCUTEIBLHO TeHepaTopa. [laxke He MOAKIIOYEHHBIA K HAarpy3Ke TeHe-
pato TCsSl ICTOYHUKOM 3JIEKTPOMATrHUTHBIX HABOJAOK, TO3TOMY JItOOBIE 00ciie-
JIOBaH O’KHO CUUTaTh JOCTOBEPHBIMHM Ha yJIaJIEHUU B HECKOJIBKO JIECSITKOB MET-
POB OT MeCTa MOJIKJIFOUEHUS TeHEpaTopa K 0ObEKTY.

Ecnu nepeBecTu nepekiroyaTeab 4aCTOThl TPUEMHHKA B 1To10KeHUE « 1000,
TO NPUEMHHMK MOKET HCIIOJIb30BaTh B KAUECTBE CUTHAJIA TOK CTAaHUMK KaTOJHOM 3a-
muThl. Ha gactore 100I'T] BO3MOKHA Kak TpacCHpPOBKA, TaK U 00CIICIOBAHUE H30JIsI-
uuu. B 3TOM renepaTtop annaparypsl MOKHO HE UCIIOJIB30BATh.
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OnpenesneHue pacnosio:keHusi (TpacCUPOBKA).

VYcuiieHre MpueMHUKa YCTAaHABIMBACTCSl B 3aBUCUMOCTH OT YPOBHSI BXOJIHOTO
curHasia u (onoBoro myma. [lepen HagasoM MOMCKa BBHIOMPAIOT TaKO€ yCHIICHHE,
yTOOBI yKa3aTellb IIKaJdbl HAXOJIWJICA B Hayaje Kbl (MOACTPOWKA IMOJ| YPOBEHb
dboHOBBIX 1mIymMOB). [Tociie oOHapykeHHUsT OCH KOMMYHUKAITUN YCUJICHUE YMEHBIIAIOT
TaK, 4TOOBI YKa3aTellb HE «3allIKaJIuBa» MPYU MAKCUMAJIBHOM CUTHAJIE.

AHM EHHO JpobeHs CuzHOND

JUHUL MOZHUMHOZ0 N0AR [puysm

e
V&
\ \\{E Tpydn
| ®
Puc.9. Onpenenenue ocu Tpacch MyMYy.

K aHTEeHHOMY TrHE31y NPUEMHHKA NPUCOEHHACHCS TIOMCKOBAsi aHTEHHA U IIepe-
KJIFOYaTeJIEM BXOJOB IIEPEBOAMUTCS B IOJO)KeHMe K pacca». Eciaum och MOUCKOBOIO
KOHTYpa pacrHoJIOKUTh MapajieIbHO NOBEPXHOCTH 3eMiH (puc 9.), To OCh Tpacchel
OIPENEIIAECTCS OIEpaTOPOM I10 MAaKCH y CUTHaly, IIPOCIyIINBAEMOMY B T'O-
JIOBHBIX TeNEePOHAX WU MO0 MAKCUM $ NTOKA3aHUSIM MHIMKATOpPA MPUEMHHUKA.

DJIEKTPOMAarHUTHYI0 aHTEHHY H nepeMeIaTh NEPIEHAUKYIISIPHO HaIpaBiie-
HUIO TPACCHI.

Hanpasnenue npoxomﬂ acchl MOKHO ONPEACIIUTH IIYTEM BpPAILEHUS OCH
AHTEHHBI B TOPU30HTARBHI] KOCTH Yy NOBEPXHOCTH ITpyHTa. MUHUMAJIbHBIN CHUT-
HaJl COOTBETCTBYET M(w,—mrna KaTylika Oy/leT COPUEHTUPOBAHA MapalIeIbHO
OCH TPACCBHI. °

Haubonee to OIPENEIICHUE OCU TPACCHI OCYLIECTBIIIETCA 110 MUHUMYMY
CUTHAJIA, €CIIH TE€HHBI PACIIOJIOKUTh MEPIECHINKYISIPHO MOBEPXHOCTU 3E€MIJIN
(puc.10.). 1 HUE CUTHAJIa B DTOM CJIy4dae MPOUCXOIUT 0o0yiee Pe3KO, YeM IpHu
onpenesn U 110 MAKCUMYMY.

/N E TN
7 1A izt L
Vo )

Puc.10. Onpenenenue ocu Tpaccel M0 MUHUMYMY CUTHAJA.
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OnpenesieHus riyOuHbI 32J102K€HUS] KOMMYHHUKAIIHI.
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Puc.11. Onpenenenue riryOuHbI Me ?)aI[YCOB.
CHavasia ¢ BO3MOYKHOW TOYHOCTb ONPEACIIS Y HaIIpaBJICHUE TPACCHI.
0

MoHO Ha MOBEPXHOCTU TPYHTA MPOBECTH U PEACISIONIYI0 TTPEANOI0XKH-
TeJapHOEe MecTO ocH. [locie 3TOro moucKoBBIN K MIOBOPAYUBAETCS B JeprKaTese
¢ ¢ukcaTopoM mox yriaoM 45° u och aH I YCTaHABJIMBAIOT B INIOCKOCTH, IEp-
NEHUKYJISIPHOW OCH Tpacchl. AHTEHH ’&'GT pacroyiaraTh Kak MOXHO OJIMKe K
MOBEPXHOCTH TPyHTA. 3aT€M aHTEHHY ‘O AT B CTOPOHY, YKA3bIBAEMYIO «IIPHUIIO]I-
HSTBIM» KOHIIOM aHTEHHBI OT IMPO HHOHM 4epThl JO TOYKH CIIEIYIOIIET0 MUHUMY-
Ma curHana. [Ipu nanpHewmem C€HUU CUTHAJI HECKOJIbKO YBEITUYMBACTCS, a
3aTeM OISATHh YMEHBIIACTC. %neplsoro MUHHUMYyMa CUTHAJIa TIPOBOJIUTCS BTO-
past yepTa mapaaieabHO O Chl. PaccTosiHUE MEXTy STUMU ABYMsI YepTamu Oy-
JIET paBHO TITyOMHE pac HUS OCH 00BEKTa OT MOBEPXHOCTH IPYHTA.

Jlist 6omb1IeH JIOCTOBEPHOCTH U3MEPEHUS TIIYOMHBI MOXHO MPOBOAUTH B 00€
CTOPOHBI OT OCHU bl $cuMMmeTpruHO) M GpaTh cpenHee apupMeETHUECKOEe 000HX
m3Mepenui. C IO BJIEKTPOMArHUTHOM AHTEHHBI BCETJa OMpPEAEseTcsl pac-
CTOSTHUS OT TIOB@PXHOCTH TPyHTa JI0 OCH TPYOBI (0€3 yueTa ee quaMeTpa).

IIp HHOUM (popMe€ MAarHUTHOTO TOJISI MTOA3EMHOT0 00BEKTa TOUKAa MaK-
cuMyMa MyMa CHUTHaja aHTEHHbI Ha MOBEPXHOCTH IPYHTa MOTYT HE COBIIa-
JaTh eHUs1 OPMBI TTOJISI MOKET OBITh BBI3BAHO WJIM HE MPSMOJIMHEHHBIM pac-
MOJIOKCHMEM CaMOTO HCCIIenyeMoro o0beKkTa (HarmpuMep, BOJIU3U U3THOOB TPACCHI),
WM MAarHUTHBIM TOJIEM OT OJIM3KO PAaCHOJIOKEHHBIX METATUYECKUX KOHCTPYKIIUN
WJIM TIPOBOJTHUKOB C TOKOM.

O0c1eq0BaHuEe 30NN,
OO0cnenoBanre U30JSAIMUA TPYOOIIPOBOIA C MTOMOIIBI0 YCTAHOBKH OCHOBAHO Ha
U3MEPEHUN PA3HOCTH TOTEHIMAJIOB HA MOBEPXHOCTHU 3€MJIM Haja TPyOOIpPOBOAOM,
MOSIBJISTFONIEHCST M3-3a MPOTEKaHUsI TOKa YTEYKM CUTHaAja reHepaTopa 4epe3 MecTa
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KOHTaKTa MeTajuia TpyObl C TpyHTOM. B KauecTBe »1MeKTpOJOB MpHU 0OCIIEIOBAHUU
U30JISIIIMKA UCTIOJIB3YIOTCSl CUTHAJIbHBIE MITHIPU (C M30JMPOBaHHBIMU pyukamu). le-
pen oOcrneaoBaHMEM H3OJSIIMM BCETJa OCYIIECTBISICTCS OINpEAeNeHHE IIaHOBOTO
MOJIO’KEHUsI 00beKTa uccieqoBanus. [1oMCK MOBpeXACHUS U30JIAINU OCYIIECTBISCT-
Csl C MOBEPXHOCTU 3eMJIM HaJ Ochio TpyOsl. IlITeIpu mpu obcrmegoBaHuu clemyeT
BTHIKaTh Ha TNTyOMHY HE MEHee 2 CM, TaK Kak OT 3TOr0 3aBUCUT UYBCTBUTEIbHOCTbH
Meroaa. OOcneaoBaHUe W3OJSIMU BO3MOXKHO TOJBKO Ha HEKOTOPOM YJAJICHUU OT
MecTa MOJIKJIIOYEHHS TeHepaTopa (HECKOIBKO JAECSITKOB METPOB).
[lepen oOcienoBaHreM H3OJSIUU TOJAOUPAECTCS YYBCTBUTEIBHO
Ka KHOIIKaMH «+» U «-». JlJist 3TOro HeoO0X0AUMO OTOMTH B CTOPOHY pdecsl U BO-
TKHYTb IITHIPH B TPYHT HA TOM K€ PACCTOSIHUU JAPYT OT ApPyra, Ha KQTopoM OHH Oy-
IyT BTHIKAThCA MpHU 00CIeI0BaHUU Tpacchl. Jlanee ycuneHue BJISIETCSL TaKUM,
9TOOBI MPU TPUXOJIE UMITYJIbCAa C TEHEepaTopa MOKa3aHUs M opa MpUEMHHUKA
ObLIM B Havasie wkaiel. [locie 3Toro craHoBUTCSA BO3M0>KHBI$\HLIHTL yBEJIUYCHUE
IIPMHAMAEMOI0 CUTHAJIA HaJl «II0JO3PUTEIbHBIMIY) MESRAMUgIIO OTHOILEHUIO K CHT-
Haiy (poHa. Tak Kak CUTHAJI TeHepaTopa ociadeBa € IPOJBUYKEHUS 10 Tpac-
ce, TaKyI0 «KaIHOPOBKY» UyBCTBUTEIBHOCTH MPU a 11es1eco00pa3HO MOBTOPSTD.
CurHayibHbIE IITHIPU BTBHIKAIOTCS OJHOBREMEHHO B IPYHT Ha MaKCHMAaJbHOM
paccTOsiHUU JApYTr OT Apyra (He MeHee OJHOr a) U OnepaTrop ¢ NPUEMHUKOM
JOKUJaeTcs UMITyJbca OT TeHeparopa. Ec OBEHb CUTHaJIa IPUEMHUKA B MOMEHT
UMITyJIbCa T€HEpaTopa HE MPEBBILIAET OBBIIl CUTHAJI, TO ONEPATOP IMPOABUTAETCS
IO OCU Tpacchl U MOBTOPSIET U3MEP BTOPSAIOT U3MEPEHUSI C UHTEPBAJIOM HE
Oosee rIyOMHBI PacloyioKeHUs TPadebl, MHTepBan U3MEpeHus OTMEPSAIOT KOJIuue-
CTBOM Im1aroB. J{ist YBGHHHGHHH% TU pabOThl MOYKHO NIEPEHOCUTH IITHIPU B MO-
MEHT Tay3bl reHeparopa. Tor, QXKIIBI UMITYJIBC TeHEepaTopa OyAeT MpUX0IUTh-
Csl HA HOBOE TOJIOKEHHUE 1 1 CKOPOCTh NMPOJBUKEHUS MO Tpacce OyIeT Mak-
cuMasibHOU. J[1ia moacTpidia paboThl TeHepaTtopa IMOJl CBOM IIar B TeHepaTope

IIPEAYCMOTPEHA PETWIMPOBKA YacTOThl MOBTOPEHUS UMITYJICOB pydkou «Moyns-
®

IMPpUCMHHU-

LS.

Tak kak OT IITHIPEN MPOMOPLMOHATIEH PACCTOSHHUIO MEXKIY HUMH, TO
yacTo oociie W€ M30JISAIMU ITPOU3BOIAT JIBa oneparopa. Torna oHu nepeaBura-
I0TCSL IpY. T'OM I10 OCH TPACChl C MHTEPBAJIOM Ha pacCTOSHUU 3-4 M ApyT OT
npyra. Ka OIlepaTop HECET CBOM IUTHIPb, 4 OJIUH ONEPATOP C MPUEMHUKOM KOH-

TpO urHan. IlTeips omeparopa 6e3 mMpHEMHHKA COEAMHSIETCS C KIEMMOMU
«M30I¥sD»» IJIMHHBIM TPOBOJIOM M3 KOMIUIEKTA aIapaTypsbl, a LITBIPb oneparopa ¢
IPUEMHUKOM — KOPOTKMM IpoBOoAOM. LIITeIpy BTBIKAOTCS omepaTtopamu OJHOBpE-
MeHHO. [locie olleHKH YpOBHSI CUTHAJIa OIEpaTOPOM C IPUEMHHUKOM I10 €r0 CUTHAITY
BTOpPOM OrepaTtop nepeaBuraercs Ha 1 — 1.5 M Mo ocu Tpaccel U U3MEPEHUS MTOBTO-
pAIOTCS.

[To Mepe npubnmxeHuss K AePeKTy B HU30JALMM HAOIIOIAETCs MOCTENEHHOE
HapacTaHue CUTrHajla. MakcUMalbHbIA CUTHAJ MpUeMHUKa OyaeT HabMoaaTbes, KO-
r71a OJIMH U3 WThIpeH OyIeT pacrosoKeH TOYHO HaJ MECTOM yTEUKH TOKa B Ae(eKTe
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m3osanuu. [lpu nanbHeieM ABUKEHHM BJOJIb TPACChl CUTHAJI YMEHBIIAETCS, U B
MOMEHT, KOT/1a 00a omeparopa HaXxOJsATCsS Ha OJUHAKOBOM PACCTOSHUHU OT AcdeKTa
W30JISIIUN, UMEETCS MUHUMAJIBHBIA YPOBEHBb CUTHaMA. B 3ToM citydae 06a omeparopa
HaxoJSTCS B TOYKAX Ha MOBEPXHOCTU 3€MJIM, MUMEIOLIUX OJMHAKOBBIM MOTEHIMAT,
MOATOMY Pa3HOCTh NOTEHIMAIOB MUHUMaNIbHA. [Ipu NpOABUIKEHUH OINEpPaTOPOB
Jajplle BOEPE], HHTEHCUBHOCTh CHUTHAJA OISATh BO3PACTAECT U JOCTUTAET MAKCHUMY-
Ma, KOT'/ia BTOPO onepaTop HaXOAUTCs HaJ N1ePEKTOM U30JISIUH, T.€. IPU ABKCHHUH
BTOPOTO ONEPATOpa BCIIEN 3a MEPBBIM OJHMH M TOT K€ y4aCTOK MOBPEKACHUS B U30-
JSUUU ABAXKAbl MPOSBISIETCS B TOBBIIICHUHM MPUOOPOM CHUTHAja OTH@CUTEIHHOIO
(hoHOBOTO 3HAYECHMUS.

[Tpu 6:11M3K0 PACHONIOKEHHBIX HECKOJIBKUX MECTaX YTEUKH TOK& X BbIJCICHHE
3aTPYJHUTENBHO MPU TPOJIOIBLHOM MEPEMEIICHUHN BAOJb Tpacc oJiee JIeTalb-
HOTO OOCJIEIOBAaHUSI y4acTKa CJIEIYeT YMEHBIIUTh PACCTOs 1y U3MEPUTENb-
HBIMU 3JIEKTPOJAMU. XOPOILIEW rapaHTHEN MOUCKA ﬁBnﬂeTcg@lKoo@amoe BbIpa-
YKEHHOE U3MEHEHUE YPOBHS CUTHAJIA HA HEKOTOPOM Ke gl Ipy TUIaBHOM U BSATIOM
HapacTaHWM CUTHaJa MPUYHUHBI AHOMAJIUH MOTYT %HHC MIPUYUHBI U BEPOSIT-
HOCTb OOHAPYKEHUS TOBPEKACHUS, HEBBICOKA.

MoOXHO KCTIOB30BaTh MOMEPEUHOE OTHOGUTCHLHO OCH TPACCHI PACIIONOKEHUE
ANEKTPOAOB. B 3TOM ciydae oiuH onepaTop Ta epemMeliaercsa BOJIM3U OCU Tpac-
cel. BTopoil onepaTop nepemeniaercsa napaliieIbHO OCH TPACChl HA PACCTOSIHUM JJIU-
Hbl CUTHAJIBHOTO IPOBOJA 3 —4 M.

D70 *Ke MopsAoK obcne0BaH OCYIIECTBIISITh OAUH omneparop (OH OJI-
HOBPEMEHHO BTHIKAET 00a MITHIPS).

Ecau Heobxomumo pabo BEPJIOTO TOKPBITUS, TO MOXKHO 00CIIe/IOBATH
M30JIAIIMI0 HA HECKOJbKO METROBWB’ CTOPOHE OT OCH TpacChl (Hampumep, ¢ 0004YMH
JIOPOTH).

Kornma yposenn 03BOJISIET, BO3MOXXKHA pab0Ta OECKOHTAKTHBIM METO-
oM. B aToM cliiydaec anmaparypoit paboTaroT Bcerja jiBa orneparopa. OHU HE BThI-
KaloT CTEP>KHU B , 4 Iep’KaT UX B PYKE 32 HUKHIOI (METAJUTMYECKYIO) YaCTh.
[Ipu sTOM cur 3yeTcsl 3a CYET €MKOCTH Ka)J0ro onepaTropa OTHOCHUTEIIHHO
3emiii. B M T U3MEPEHUsI KeIaTeIbHO OCTAaHABJIMBATH JIBUKEHUE OIEPATOPOB
(mmst ymeH nrymMa B curHaine). B octanbHOM, paboTa HEe OTJIMYAETCS OT TOPSI-
Ka oOceA@BaHVs U30JAIUU ABYMs onieparopamu. [Ipu 6eCKOHTaKTHOM METOJIe ypo-
BEHb IO T'0 CUTHAJIA U JATBHOCTh 00CIIeIOBAHUS MEHBIIIC.

MecTa Bpe3Kd (HECAaHKITMOHMPOBAHHOE MOAKIIOYCHHE K TPyOOIpoBOIY)
COMPOBOXKIAFOTCS TIOBPEKICHUEM M30JISIIMN, TO OHU OOHAPYKHUBAIOTCA KaK MecTa C
HapyLIEHHON U30JISLHEH.
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nonepEYHOE

- poCnono#EHLUE

npod onkHoE

poCnonoxEHUE

|poBEHL
CUzHIAD

| DOCCMOAHLE
MECMO nofpex deHuA /ﬁ/ﬁﬁr boone mpacce
Puc.12. I3ameneHnue curnasa rnpu o0cie10BaHuU U30JISIUK TPH PO OM H I10-
MNEPEIHOM PACIOJIOKCHUHN IJICKTPOAOB OTHOCHUTCIIbBHO OCH TPAaCCHL TC IIOBPC-

KACHUA NU30JIAA1UH. O

Tak KaK MpUEMHUK UMEET JBa BXOJa U npenyCMOTpeHagAeanaﬂ peryampoB-
Ka YCWJICHHS KaXJ0ro BX0Ja, TO BO3MOYKHO NPOBEACH adcupoBKU (ompeeseHue
OCH Tpacchl) U 00CJIEeI0BaHNE U3OJISUUU IBYMs OIQPaT 1 3a oauH npoxon. [Ipu
3TOM, OIEPATOP C MPUEMHUKOM IEPUOJUYECKH QYTOYHSIET OCh TPACCHI ITOMCKOBOU
anteHHoM B pexxume « TPACCA», a octanpHOCBpeNs HAOIIOACT 32 CUTHAIOM BXO-
na «M30JUILUS». K aBym Bxogam mpreMHijga OBPEMEHHO MOAKIIIOYAOTCS I10-
MCKOBasi aHTEHHA M IITHIPU Il oOcienoBanus uzomsiuu. st BeiOopa UCTOYHUKA
CUTHAJIA CIIYXKUT Nepekioyaresb « TP N30JI» npueMHuka.

YacTtoTa paboThl MpU TPacCUPABK o0OcneoBaHUM M30JISALUUA BhIOUpaeTCs
ONBITHBIM IyTeM. Hampumep, H %{ 4acTOTaX CUTHAJI I€HepaTopa MENJICHHEE
3aTyxaeT BIOJIb TPAcChl U Me aBOJIOK» Ha OJIM3KO PacnoJIOKEHHbIE KOMMY-
HUKau. OQHOBPEMEHHO, @ X 4acTOTaX MEHBIIE YyBCTBUTEIBHOCTh TOUCKO-
BOW 3JIEKTPOMAarHUTHOR, IT CUPOBKE KOMMYHUKALUU.

Pa

Ta JO CHTHAJY CTAHIMN KATOTHOMH 3alHThI.

HO OIl HUE KaK MJIAHOBOTO TIOJIOKEHHMS (C TIOMOIIBI0 aHTEHHBI), TaK U 00CIIen0-
BaH STHUE W30JISIUU (KOHTAKTHBIM CIIOCOOOM JBYMSI OllepaTopaMu C MOMO-
IO IITHIPEN).

OcoOEHHOCTBIO CHUTHAJIa KAaTOJHOW 3alllUThl SIBIASETCS €ro HU3Kas 4acToTa
(100I'm) m oTcyTCTBUE MOAYJSALMHU (OH «HEMPEPBIBHBINY). M3-3a HU3KON YaCTOTHI
CUTHaja U OJIM30CTH K YaCcTOTE MPOMBIIUICHHON CETH YpPOBEHBb IMOJIE3HOTO CHUTHAJIA
(OTHOCHUTEJIBHO 1IIyMa) B aHTEHHE, ITPU MIPOUYUX PABHBIX YCIIOBHS, 3HAUUTEIIBHO HIKE.
A OTCyTCTBHE MOAYJSILIMU 3aTPYAHSET BBIJCICHHUE «IOJE3HOT0» CUTHAJla OTHOCH-
TEIbHO «(hOoHaY.
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[Tpu oOcnenoBanny M30MIAIUU (U3-32 OTCYTCTBUS MOAYJISIIIAN) BPEMsT U3Mepe-
HUS MU PUTM NEPEMEIIECHHs] BBIOMPAIOTCS MPOU3BOJIBHO. Tak Kak pazIuyuMOCTb IO-
JIE3HOTO CHUTHajia 0e3 MOAYJISIIMA MOXET OBITh HEBBICOKA, TO I€JeCO00pa3Ho pabo-
TaTh BJIBOEM, BTBIKas IITHIPM Ha paccTOAHHM B 3-4 M. beckoHTakTHbIN pexum (0e3
HITHIPEN ) HEMPUMEHHUM HM3-332 HU3KOM 4acTOThI CUTHANA (ITOJIE3HbII CUTHAJ MEHBLIE).

8. TEXHUYECKOE OBCJ/IY KUBAHUE

Texandeckoe oOCTy>)KMBaHUE AIMTAPATyPhl MPOU3BOIUTCS €KEK aJbHO, JI0
U TIOCTIe ITUTEIHHOTO XpaHEeHHs Ha ckiajae (Oosee 1 roma) wim me atfajioM pa-
6ot. OOcny:XuBaHUE MPOU3BOJUT KBATM(PUIIUPOBAHHBIA CIIEI] , O3HAKOMUB-
IIUHCS ¢ CoJIepKaHUEM HACTOSIIETO JOKYMEHTA.

OOcayxuBaHUE 3aKIIOYaeTCsS B npoq)nnalcmqecxo()) pe U TIPOBEpPKE
KOMILUICKTaIIUH.

CocTaBHBIC YacTH amlmapaTypbl OUHUIIAIOTCS OT WOBSPRHOCTHBIX 3arps3HEHUM.
CpabaTtbIiBaHHE BCEX MEPEKIIOYATEIICH U KHOIIOK KHO0)BBITH YeTKUM, TPHUCOEIH-
HUTEJIbHBIC KJIEMMbI HE JIOJDKHBI ITPOBOPAYUBAT cie 3atsaruBaHusa. Ha mpuco-
CAMHUTEIIBHBIX TPOBOJaX JOJDKHBI OTCYTCTBOB&TH BW3YadbHO 3aMETHBHIC TTOBPEXKIIC-
HUS W30, HaKOHEYHWKH W Ppa3beMbl Ja 'BCeX COE/MHUTENBHBIX MPOBOJIAX
TOJDKHBI TIPUCYTCTBOBAaTh W OBITH 0€3 MOBPEKICHHN, MPETATCTBYIONINX WX TaTb-
HelmemMy ucrnoib3oBanuio. [To Mepe H &MOCTI/I, AIIEMEHTHI MUTAHMS TTPUEMHHU-
Ka 3aMEHSIOTCS. %

PAH

oy

0. XPAHE&

[TpuGop non paHMTbCsl B 3aKPHITOM MOMEILEHUU MPU TeMIepaType OT
+5 °C o +45 °C u orno BHOMU BJI@XKHOCTH BO31yxa He Oonee 80 % mpu oTCyT-
CTBMH arpECCUBHBIX ETYHHX BEILECTB.

Jlomyckae AHCIIOPTUPOBKA MpHOOpa B TPAHCIIOPTHOM Tape BCEMH BU-
JaMH TpaHCIIOPEa Temrieparype okpyxkatomeii cpeasl or +5 °C no +50 °C u ot-
HOCHUTEJBHO HOCTH OKPY>Kalollero Bo3ayxa a0 98 %.

HCIIOPTUPOBKE JIOJKHA OBITh MPEAYCMOTPEHA 3allUTa OT MONaJaHus
aTMOC IX 0CaJKOB U IblIM. He fgomyckaercst kanToBaHue npudopa.

CHHOPTHUPOBKA
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10. TFAPAHTUU U3TI'OTOBUTEJIA

["apanTuitabeiii cpok 3kcruryatanuu anmaparypbel AHITM-K oaun rox co aHg
OTTPY3KH B aJJpec MOTPEOUTEIS MPU YCIOBUM COOIIOACHUS MTPaBUil TPAHCTIOPTUPOBA-
HUU, XpaHEHUS, SKCIUTyaTall1H.

[Ipu oTkaze B paboTe WM HEMCIPABHOCTH B MEPHOJ AEHCTBUS rapaHTHUIHBIX
00513aTeNBCTB U3/ENINE JOHKHO OBITh HAMPaBJICHO HAa PEMOHT MO aapecy Mpeanpus-
tus-usroroputensi: PO, Pb, 450076, r.Yda, ymKommynucruueckas, 23,
000 «KBA3AP»y, ten. (3472) 51-75-15, 51-65-12, 51-09-44.

[To TexHuueckuM Bompocam obpamathes no Tei. (347) 273-5 278-51-83.

O

11. ITIPOBEPKA g
W3nenue OTHOCHUTCS K KIACCy MHIMKATOPHBIX MpUOOp HE TOJJICKHUT I10-
BEpPKE B METPOJIOTHYECKUX OpraHax. ®
[TpennpusiTHe-u3roTOBUTENb MPOBOIUT Hoc%%ﬁHoe TEXHUYECKOE 00-
CIIy’)KHUBaHME, TIPOBEPKY U KaauOpoBKYy 1o aapech438076, r.Yda, KommyHuctuue-
ckas, 23, T/d(347)251-75-15, Q

ITocne npoBenenus KanuOpPOBKH M ONJATH CUCTa 3a KaanOPOBOUHBIN cepTudu-
KaT, U3JIEIUE OTTPYKAETCA B aJIpec 3aKa3uika 3a CUET NPEeANPUITUS-U3TOTOBUTES.

2
@x

Nh

$ °

s&
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12. CBUAETEJIBCTBO O IPUEMKE.

Koutposan napamerpos usienns

I'enepartop
HauMeHoBaHue IIo macnopry dakrt
Yacrora curnana reaeparopa (B gaze reHeparuu
HaIpsDKeHUs ), pexxuM « 1k, I'i 975+1.
MakcuMmalibHasi MOIITHOCTh T€HEpaTopa B UMITYJIbCE,
BT, HE MeHee 75.
[Tepuon mMomymnsiUK BBIXOJHOTO HAIPSKEHUS PETy-
JIPYETCS, C
AMITTUTY1a BBIXOJTHOTO HANPsHKEHUS TeHepaTopa 0e3 T
Harpy3Kky NpH HanpsHDKEHUW McToYHUKa nuTtanus 12 B o 10,150 B ¢
perynupyercs arom He
oiiee 6 nb.
IIpueMHHUK
HauMeHoBaHMe ITo macopry dakr
MakcuMalnbHasi 9yBCTBUTEIBHOCTD 1 a Ha
yactote B pexuMe « 1 kI'm», mxB 50.
LleHTpasibHbIE YACTOTHI MOJIO YCKaHUS IIPU- 10041,
eMHHuKa [ 11 975+10 ;
5025+50.
JIoOpOTHOCTD CEIEKTUBHOLO YCUIIUTEIIS IPUEMHUKA
Ha BCEeX pabounx 4a@roTax, CAUHUI], HE MEHEe 45,
PerynupoBiuk: ( )

MOIITUCH
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KOHTpOJ]b KOMIIVICKTHOCTH U3¢ IUA

HaumeHoBaHue Kounu. DaxT
I'eneparop AHIIN-K 1
ITpunemauk AHIIN-K 1
AHTEHHA 3JIeKTPOMArHUTHAs 1
TenedhoHbI TOJTOBHBIE 1
Krnurica koHTakTHas MarHUTHAs 1
IITBIpB C raJIbBAHUYECKOM CBSI3bIO 1
[ITeIph 3a3eMIIsFOIIAIN 2
[TpoBoj (IBOMHOM) MOIKIFOYEHUS T'eHepaTopa K 1c- 1
TOYHUKY MUTAHUS (2 M)
[IpoBoJ1 MOAKIIOYEHHS TeHepaTopa K Harpy3ke (7 m) 2
[IpoBoa nJig MOJIKIIFOYEHUS MITHIPS 3a3€MJIISIOIIETO K
MIPUEMHUKY (4 M) % 1
[IpoBoa AJis MOAKITIOYEHUS IITHIPS 3a3EMJISIOIIET
npueMHuKy (1.5 m) 1
Pamka u3nmydaronias 3JeKTpoMarHuTHas ™ 1
[IpoBoa ¢ BUITKOM MOAKIFOYEHUS] PAMKH 1 1
el K reieparopy (ABorHOM, 1 M) *
Axkkymynstop 12B 1
DnemenT nutanus tuna 316 (AA/ICRB) 3
3apsaHOe YCTPOHCTBO % 1
*Pagnocranmus cranaapt LP KOMILIEKT
[TacriopT, MUHCTPYKITUS IT aTaluy U TeXHUYe- 1
CKO€ ONMCAHHE
OyTsp 1

* - mocTaBJ 0 JIONOJIHUTEILHOMY 3aKasy.
JIEKTOBAHO: ( )

oAU Ch

Annaparypa AHIIN-K 3aBoackoit Homep
M3TOTOBJICHA, IPUHSTA U MPU3HAHA TOAHOM JI SKCILTyaTaluu.

JlaTa OTrpy3KH :

IUT - MM - ITTT

OTK

ML.IL
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