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$osfiaHile

iloancilanbnoro ilaOenn

npoBoAHt4Ka; B - tl3otthpyrouitttt cnoi,t;

C - tnpaH.

3itpan C pa3geneH Ha KOPorKhe

ceKLlt4Lt, B KOHeq npeAblAVqeN ceKqilil

BXoIt4T Haqaro cnegyoulefr, v3otlt4po-

saHHofr or KoHqa npegutpyqel,t ceKqNN

Mare pnailoM D. Kax yra3aHo B nareHTe,

ArlVlHa KalKgON CeK\UV1 3KpaHa AOnlKHa

HMeTb BeIilqHHy 3HaL{HTeIbHO MeHb-

r-uylo, qeM AIlvlHa BoIHbl nporeKaloqero

T0Ka. KaxgaR TaKaR ceK qvfr 3a3eMrfl-

ercfl qepe3 KoHAeHCarop oqeHb malofr

CM KO CTIA.

PaccMorpeuHulfr 3neKTPt4qecruil

npoBo[H wK t1Meer KoHCrpyKtlkl ]0, noxo-

xyto Ha KoHCTpyKqt4to KoaKCHarbHo-

ro ra6erR, Ho 3To He KoaKcharugulil

ra6enb, TaK KaK 3KpaH y Hero He Henpe-

pbrBH urfr tA He Hcnon b3yercn B Kaqecr-

Be o6parHoro npoBoga nph nepeAaqe

cilrHaroB. Solee KoppeKrHo 3neKTpkl-

qec w,ui,t npoBoAH 14K TeCla Ha3blBarb

(KoH qeHTp14 L{ecKN M>> ra6elet.,t.

Paepa6orxoil reopil tl KaK ch M Mer-

p14,{Hbrx, TaK h KoHqeHTpt4qecKktx ra6e-

neia ycneuHo 3aHfi MarlcR 143BecrHulil

3neKTporexHVR, npo$eccop 14 pexTop

ilerep6yprcKoro 3reKrporexH ilqe-

cltoro ilHCrt4Tyra Iaeer r[rurrpneBuq

BoNHapoBcKtAiA. B 1,91'2 r. Bbltura ero

KH il ra <Teo pvfr 3n e Krp h q ec Ko r0 xa6e-

rlfrD, nocBff[qeHHaff cvloBblM ra6elgu,

nepeAaoqilM 3JIeKTpO3Heprilto L{acro-

rofi 50 [q.

l-lep e ul il B M il pe ra6el u, ttoroP ul il

MolKHo npil 6nuxeH Ho Ha3Barb KoaK-

cwanbH brM, 6ytn Hn3Kot{acrorH blM (no

3800 fLl) t4 no[BoAH blM. Ero nponoxil-

IltA s 1921, r. MelKAy Kr,t V:cr (0rop14Aa,

CLUA) w faBaHom (Ky6a). B 3rom na6ere

B KaL{ecrBe o6parnoro npoBoAa BMecro

BOAbI nphMeH vnv BHeulH14t,l npoBo,qHilK

lO.B. Llepuuxoe

tA3 AByX Cn Hpan bHo HaBilrblx MeAH blx

,rreHT, lnarogapfl qeMy yMeH bul t4rloc b

ero 3neKTpL4qecKoe conport4 BreH ile.

23 Mafl 1,929 r. IroilR 3cneH u hA 
"

leprvraH 3$$enu, corpygHtAKtA $upr" =

AT&T BetL TeLephone Laboratorie=

n ogaa il 3an B Ky t4 8 ge ra6Pn 1931

nonyqvfiv nareHr C[I]A Ne 1835031 -.

ra:o6pereHile <KoHueHTpklqecKafl n p: -

Bo,qr qafl crcreMa> [3], Koropafi fiBr ? -

ercfl nepBblM coBpeMeHHblM KoaKC,'-

ax bH btM xa6eneM. B nyH xre L Sop MY.- 
=

3roro ra:o6pereH ilfl cra3aHo: ( B n P. -

BoArqet4 ct4creMe Anfl nepegaqu coo6-

uleHNfi ABa npoBo[Ht,IKa coeAhHe*:.

TaKhr'/l o6pa3oM, t{To o[tl H w3 H14x F B,:i -

ercfl o6paruulur npoBoAoM Ann Epy-: -

r0, raxgulfr npoBoAH14K hMeer Sopt"-,

qhn il HApa tA3 npoBoAn qero Marepvai ..

w o6a npoBoAHrKa pacnorolKeHbl Kor-

qeHrpt4qecKil (ogr,t u BHyrpl4 [pyroro

Anfl pa3AeneHrfl npoBofqHilKoB 3reK-

Tpt4qecKil tA coxpaHeHHfl t{x KOHqeH-

TpvlqecKoro B3ail M HOrO pacnorolKe H f'rF

ilcnonb3yercfl 4,h3neKTpNK...>. Bce-':

SopMyna 3roro raeo6pereHilr cogep-

xr4T 41, nyHKT, Kacaloqililca xapaKTe-

ptlcrlAK Ko H qe HTpt4 qecro il n po Borqfl qe tl

cilcTeMbl r ee nprMeHeHilfl B CtACTeMaX

nepegaqil coo6rqeHniA.

B 1,934 r. corPYAH t4 K AT&T

BeLL TeLephone Laboratories, PYC-

crcuia no npohcxolrcAeHillo, CePret,t

AneKCaH,qpoBt4Lt llenKyHoB co3gan

3neKTpoMarHtATHyto reopil[o K0aK-

cvafibH blx nttuuia u quilN uAP14qecKLlx

3KpaHoB l4l, ocHoBHHe norox(eHtr

KOrOpOt4 CBOAffTCfl K CneAyoqeMy:

L. BsailMorqeficreile 3neKTPoMar-

HvrrHbtx noleil BHyrpeHHero n BHeu-

Hero npoBoAoB KoaKCilanbHoro ra6eln

TaKOBO, t{TO ero BHeuHee none paBHo

KoaKCHarbHbtil ra6enu (orrar. (co>

coBMecrHo v <<axis>> ocu), o6qN N

Btlg KOTOpoTO noKa3aH Ha plic" 1.,

c0cr0NT t43 pacnoroHeH F-lbtx coocHo

qeHrparbHoro npoBoAHVKa D v 3Kpa-

HNpyCItqem onrerxil B, pa3geneH H blx

tA3om,rpytou-[i/M cnoet.,t C a raK]Ke BHeu-

Heil L13ol frtJvltt A, tA npeAHa3HaqeH Enfi

nepeAaL{ H BblcoKoqacToTH blx cil rHaJIoB

B oAHy cropoHy L{epe3 qeHrpar uu ulil

n po BoAH 14K u o6parn 0 - t{ epe3 3 Kpa H .

B na H u o fi crarbe v3flaraercfi t4 cro-

pvn co3ga Hnfr KoaKCilan bH0ro xa6elR.

2 flHBapr 1892 r. 3HaMeHvttutil

y.{euufr Hurola Tecla noAan 3arB'

Ky tA 6 Seepaln 1,894 r. nonyqmr

n are Hr Ctll A Ng 5141,67 H a N ro6pe'

TeHhe <3neKTpLIqecr,,uit npoBo,qHt4K)

[1]. [eruro 3roro rrrso6pereHHr 6ulnc

yMeHbueHile norepb 3Heprril B 3Kpa'

H14poBaHHOM npoBo,qHHKe or Bt4xpe'

Bbrx roKoB npil nporeKaHt(tA L{epe:

Hero (l43MeHffOqerOCfl TOKa qpe3Mep'

H 0 B brco Ko ro n oTe H qil an a t(tltA To Ko t

Bbrcoroil qacrorbt> l2). IocraBreHHaJ

B N:o6pere+Vu Llen b Aocrrl raracb 3i

cqer npeAnoxeHHoro npoB0AHt4Ki

(puc. 2), Ha KoropoM o6o:HaqeHo: I

- ro Ko n po BoAfl qafl qe Hrpar b H aff )Kl4Ili

-**iii. ,:r1,,._r:+,'r* =',.*r
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re

Hylt0. Perylbrllpytoqee MarHHrH0e

nore KoaKCilar bHoro xa6erfl npegcraB-

neHo Ha pilc. 3, rge H?, 
^ 

HL - Hanpfl-

)KeHHocn4 MarHfiTHoro norfl (e \wnvH-

Apr,lqecKklx KOOPAT,lFrarax) Ka]KIOTO

npoBo[HNKa (a n b) orgerbHo.

B Merarrilqecxoil ronqe nPoBoA-

Ht,tKa a MarHilrHoe nore H| aospacraer,

a BHe ero - yMeHbuaercfi no 3aKoHy:

H'-=:-e 'lftr

rAe r - paccrof HHe or qeHrpa npoBoA-

H [4 Ka.

B coorBercrB t4 14 c 3a Ko H a M H 3n e K-

TporexHHKt4 MarHhrHoe nore Hbo BHyr-

pu noror0 qHn r HApa OrcyrcrByer, a

BHe ero - BblpaHaercF TaKhM He ypaB-

HeHfieM, KaK H Anfi CnnolilH0ro npoBoI-

HhKal --, I
H'= 

T/rr

rAe r - paccroFHLle OT LieHrpa nororo

\nnil HApa.

V,lhrulBafl, qro roKH B npoBoAHH-

Kaxo v6paBHbl no BerHqHHe v npo-

Tt4BOnoIo)KHbl n0 3HaKy, MarHHTHble

norfl BHyrpeHHer0 v BHeuJHer0 np0-

BoAHt4KoB H'p tA Hbr B nro6or'r roL{Ke

n pocrpa H crBa B H e ra 6en fl ra KiKe 5yayr

paBHbl no BerhL{hHe v HanpaBreHbl

B pa3Hbte cropoHbl . CleAoBarerbHo,

pe3yn bThpyloqee Ma rH HrH oe n 0r e B H e

ra6eln paBHo HynlO. Cr,troBble rtlHtlH

MATHilTHOTO NOIfl KOAKCtlAI bHOTO

xa6enn pacnoraratorcfl B Bt'1Ae K0H-

qeHTphqeCKHX OKpyx(uocreN Brr\frp11

ero. 3neKTphL{ecKoe nore KoaFictla,lb-

Hofi napbt 3aM blKaercfi no pagl{ar bH bl!'1

HanpaBneHhfiM MelKAy npoBo;HllKal'-t14

a v b, a 3a ee npegenah{ll oHo PaBHo

HyJl to.

0rcyrcrBHe BHeu Hero 3rer''.-Jo i" a 
--

HilTHoro norfi o6yc,'r0Bilt'!Eaer cc110B-

Hble AocrohHCTBa KoaKCHa'qbirb x Ka6e-

neil. B o6blqHblx cHl'lMerptletcrX uenFX

v3.3a HaI nqvfl BHeu Hei-o 3ieF,.T00l'lar-

HilTHOTO nOIfl qacrb 3Heprt{11 pacceH-

BaeTCfi B BrlAe nOTepb Ha renr0 3a cqer

BilXpeBblx T0KOB B C0CeAH HX qenfix v

oKpylKaloulHx ra6erru MerarnHL{ecKHX

Maccax (car,r H LloBafl 06onoL{ Ka, 6poHfl ).

B roaKchanbHoM Ka6ene BHeuHee nore

oTcyrcrByer, v1 HvlKaK14X noTepb B oKpy-

)KaH]qrx ero Merar luqecKrx qacrfix

Her. [loaromy Bcfl 3HePrHfi PacnPo-

crpaHf ercf roJt bKo B Hyrp l'1 xa6enfi, t{T0

o6ecneqNBaer nepeAaqy oL{eH b u t4po-

KOrO CneKTpa L{acroT npil cpaBHHTeIb-

HO MarHX norepnx.

2. Elarogapfl caoei KoHCTPYK\v1v1

KoaKCnarbHutfr xa6enb o6ecneqHBa-

er BblcoKyto noMexo3aLuHu{eHHOCTb

BbrcoKoL{acroruoil L{acrH nepeAaBae-

Moro cneKTpa qacror. 3To o6rscHfiercfl

cneAyolqlrlM o6pa3oM. Cl,4rtoBble fl H fly1v|

BHyrpeHHero MarHfiTH0r0 n0rfi, cBfl-

3aH HOrO C TOKOM, KOTOpUtt',t nporeKaer

no npoBoAHtlKy 0, nepeceKafl Tonu{y

npoBo,qH nKa, HaBoAnr B HeM Bhxpe-

Bble roxt4. KaK noxa3aHo Ha Puc.4,

B HXpeBble roK v Ir.r. B qeHTpe npoBo[-

HhKa a vnenT HanPaBneHile, o6Paruoe

HanpaBfleHHlo OCHOBHOTo ToKa, npo-

reKatoqero qePe3 Hero, a Ha nePhSe-

pv1v1 .4x HanpaBfleHhr coBnagaor. B

pe3yn brare B3ar MoAe hctaun BhxpeBblx

roKoB c ocHoBHblM npoilcxoAl4T nepe-

pacnpeAeneHile roKa no ceqeHt/to npo-

BOAH U Ka, npil KoropoM njlorHocrb er0

BO3pacTaer K noBepxHocrl4 npoBoA-

HHKa. [aHHoe fBJleHhe, Ha3blBaeMoe

flBreHfieM noBepxHocrHoro oSSeKra,

yBen Aet|Baercfl c Bo3pacraH ileM qac-

ToTbt roKa, MarHrrHoil npoH14qaeMocrl4

vt AHaMerpa npoBoAH wla. ilpu Aocra-

To,.t HO Bblcoroil Llacrore roK nporeKaer

IHtllb no noBepxHocrl4 npoBoAHilKa.

0luoBpeMeHHo nepeMeHHoe Mar-

H HTH Oe nore, co3AaBaeMoe roKoM B

npoBOAHHKe A, HaBOAI4T B MeTaJInil-

,{ecxoil ronqe npoBoAHHKa b Bt,lxpe-

Bbte roKt4 Ir.r., KoroPHe Ha BHYTPeH-

neil noBepxHocrl4 3Toro npoBorqH wt<a b

coBnaAa0T no HanpaBneHilo c ocHoB-

H brM roKoM (I * Ir.*.), a Ha naPYxHoil

noBepxHocrl,l AB]4)Kyrcfl nport4B Hero

(/ - 1,.,), raK 3ro noKa3aHo Ha Phc. 5.

B pe3ynbrare roK B npoBoAHilKe b nepe-

pacn peAenRercf raK, qro ero nflorHocrb

Bo3pacraer B HanpaBJleH[vl K BHyrpeH-

Heil noBepxHocrl4 (ESQexr 6nn:ocrlt).

CnegoBarerbHo, ToKl4 B npoBoAHilKax

a v1 b c M e qa orcfl tA Ko H qe HTp t'l py lorcr

Ha B3aHMHo o6PaqeHHblx noBepxHo-

crfix npoBoAH14Kos. t{eM Bbltue qacrora

roKa, reM cvlltbHee oSSexr cMeqeHilfl

TOKa Ha BHeulHtoto noBepxHocrb npo-

BOAHfi Ka a n BHyrpeHHtoto noBepxHocTb

npoBoAHula b. B pe3ynbrare 3Heprilfl

cocpeAoraqilBaercfl BHyrp14 KoaKCil-

ar bHoro rca6enn B Avl3neKTpl4 Ke, a npo-

BOAH tAKVt J]14tUb 3aAaor HanpaBneHile

pacnpocrpaHeHrto BoJIH 3neKrpoMar-

Hr4THofr aHeprvtA.

Meuatoqee 3neKrPoMarH ilTHoe

nore BblcoroN qacrorbl, co3AaBaeMoe

coceAHvwt qenf MN nepeAaqttvfil4 Apy-

1ILMIA 14CTOI{HilKAMil NOMCX, ACI4CTBYN

Ha BHeu nvti,t npbBoAH14K KoaKCilanuHoil

napbl, pacnpocrpaHffercfl He no BceMy

ceqeHiln, a ,liltub no ero napyxHoil

noBepxHocrLl.

L{eu Bblue qacrora, TeM 6oabue

orAann rcrcfl APYr or APYra ocHoeHoil

roK B npoBoAHNKe b, xoropulN KoHqeH-

rpt4pyercn Ha ero BHyrpeHueil noBepx-
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HOCTV, tA TOK nOMeX, KoTOpbth KoHqeH-

rpilpyercfl Ha BHeuHeil noBepxHocrr,l

npoBoAHilKa b. TaxrN o6parou, eueu-

urfi npoeogHl4K KoaKcilaruuofi napur

BbrnorHfler 4ee syuxr1r,il4: ffBrfleTCfl

o6paruuu npoBoAH14KoM qenil flepega-

Lrl/ u 3KpaHilpyer repeAaqy, BeAyqyocfl

no xa6ero, or Bo3Hr,lKarculilx noMex.

B ouuque or Epyrhx rrnoa xa6e-

iera, rpe6yoqilx Enfl 3au.ll4rbr or noMex

cne4ilarbHbrx Nep (cuuuerpilpoBaHile,

3KpaHilpoBaHue v, r.p.), B KoaKCilanb-

uutx xa6errx Ha BbrcoKr4x qacrorax 3To

o6ecne.rileaercR cauoil r4x KoHcrpyx-

1ueil.

Ipr nocrontHoM roKe. a raKXe Ha

Hl/3Krlx qaCTOTaX, KOrAa TOK IpaKTil-

qecKil npoxoflilr n0 BceMy ceqeHilto

npoBoAoB. Aocro14HcrBa :roro ra6e-

nfl npona4alor. Soree roro, KoaKCil-

aIbHaf qenb KaK HecilMMeTpilqHa,

orHocilrelbHo Apyrfix qenefi u seulu

(napamerpur ee npoBoAHt/r.os a v b

paurvuur) B Ailana3oHe Hn3KVx qacror

BO BCeX oTHOUeHilflX ycTynaeT CilM-

MerpilqHbrM Ka6enfiM, no3roMy KoaK-

cuan6+6til ra6els ilcnonb3yercr nph

nepeAaLie cilrHa.noB ua vacrore 60 x[r1

l,,l Bbtue.

B 1935 r. LLlerxyHoa co cBot/M14

KonireraMil 3cneHuLrgou r,t 3$Seleur

BbtcKa3anil npeAnonoiKeHile, qTo no

KoaKcilanbHouy xa6ern Mo)i{Ho nepe-

AaBaTb TeIeBil3l,lOHHble CilrHaIbl l,4rltl'l

200 reneSonHbrx pa3roBopoB oAHo-

BpeMeHHo.,{ericreureluuocru non-

HOCTbTO nOATBepAilna 3TOT npOrHO3.

Iepeur,l B Milpe eurcoroqacrorHuril

KOaKChanbHbrr,t xa6enu, cocronqrfi r:
AByx nap 7,83/6,7 (4r,raNerp BHyrpeH-

Hero npoBoAHrra, MM / enyrpeuunil

AilaMerp BHeuHero npoeo4uura, uN),

6urn nponoxeH Ha 3Kcnepilueurar uuofi

ruHrr <Huro-t/opr - Orna4eruSrr>.

ilo xa6ero oAHoBpeMeHHo nepeAaBa-

nuct 224 releQouuslx pa3roBopa B

cnerrpe qacror urpuHoil 1 MIq.

Bnocregcreru HaLlanocb txl/poKoe

ilcnorb3oBaHile KoaKCilanuuurx xa6e-

reil B rexHilKe cBfl3r/. B cepe4rue XX

BeKa cneAyer orMerilrb cneAyot!ile,

sar6oree BaxHbre npilMeHeHils KoaK-

cilarbHoro Ka6enr:

EI 70

c 1.936 r. - nepBafi reneflepe,qa-

va c Sepluucxux OnvunuilcKrlx ilrp B

Ilefr n qr r;

.1,941, r. - nepBoe KoMMepqe-

cKoe ilcnoIb30BaHile KoaKCUanbHo-

ro xa6err xoNnasreil AT&T a CtLlA

fi Haqaro 3KCnnyaraqil u xa6etn

MeiKAy Muuueanorrcor'r (MraHHecora)

r Crraes l-lor,tHr (Bracxoucru), vepe:

xoropsril rtepeAaBanilcu TB-xasar u

480 pa:roeopoa;

o 1.956r. - nponoxeHa nepBafl rpaHC-

arra HTilHecKar rere$ou uaR ItrrHt/lf,,

B Coeercxorul Corose ilMr lJ-lenxyno-

Ba il er0 ponb B co3ilaHwA Teopilr/

KoaKCr{anbHoro xa6err Aonrile rogbr

3aManqhBanilcs [5]. Ero illas B ore-

qecrBeHHbrx yve6urrax h MoHorpa-

Srnx no KoaKcilanbHbrN xa6ersrq n

lttlt4frM cBfl3r/, a raKXe B Sorsllofr

Coeercxofi 3rquuonepnil He ynoMil-

Haercr. [lpuuuua 3aKroqanacb B roM,

uro lJ-le.nxyuoa 6urr 6ero:MilrpaHroM.

B 1,91,7 r. cry4eHr Mocxoecroro

yHilBepcilrera lJ-lenxyHoa 6un vo6unu-

30BaH B 6eryrc apruuo, c xoropor,r npo-

uen BCo Cvt6upt.3arell ou nepe6palcn

e .f nouro, a e 1,921, r. oKa3ancfl a CtLlA.

vlzytua aurnnilcr+.tti,t fl3brK, oH npoAon-

xrr o6paaoaaHile B BaurHrroHcxoN

yHilBepcilrere, rAe il [onyqiln yL{e-

Hyo creneHb MarrlcTpa MaTeMaT,4K14.

,{oxropcryro Ailccepraqilo IJ-{enxynoe

3aqt4rvn e 1928 r. a Koryu6rficxou

yH,4Bepcfirere il B 3roM xe roAy oH

uavar pa6oraru a AT&T Bet[ Telephone

Laboratories, r4e u npopa6orar MHorfie

rogur. Kpoue co3gaHilfl reopilr4 KoaK-

cilanbHbrx luuwil u qilnilHApilqecKilx

3KpaHoB, llerxyuoa crofln y ilcroxoB

co3AaHilfl BolrHoBoAoB, pa:pa6oran

MareMarilqecKyo reophro 3reKrpoMar-

Ht/rHoro norfl B uux. B ro4ur Bropolr

uupoeoil eofrHur lJ-lerxyHoa 6urr rexHLr-

qecKLrM KoHCyr braHToN Haquouar suoro

KoMilrera o6opouxurx ucc,negoeauril

CUJA. Vr,l4n e 1960 r. r,l: Be[l' Te[ephone

Laboratories, lJ-{enxyuoe npeno4aBan

a Konyu6railcKoM yHfi Bepcrrere. Vuep

Cepreil Arercaugpoarv lJ-le,rxyuoe

2 van 1,992 r. B Bo3pacre 95 rer.

Koaxcuarsgure 3ireKTp14qecKile

Ka6env Ha nporflxeHilh nonyBeKa Bo

BCeM Mfipe frBrfrr1/.C6 OCHoBHbTM TilnOM

xa6err Anff MeiKAyHapoAHbrx Maril-

crparefi 4aruHeil cBfl3il.0Hil o6ec-

NCqilIil 3KOHOM14tIHOCTb 3TI/X C14CTCM,

nocKonbKy. qeM urape rQ$exrrero
nponycKaeMbit nuuueit, cafl3il cne(Tp

qacror, reu 6oruuee KonilqecrBo pa3-

.r'r 14r.r H brx nepeAaq MoxHo opraH h3oBaTb

no AaHHoil ttAHtAt/l tA TeM nyqufiMil Tex-

Ht4KO-3KOHOMilqeCKilMl/ [0(a3arenF-

Mil oHa o6ragaer.04uaxo no Mepe

noBbtueHil, nepe4aBaeMoil qacrorul

yBenilqilBanocb 3aryxaHile cilrHanoB,

qro cllyxruo npuvruofr yKopaqilBaH ilfl

AnilHbr yqacrKoB MexAy c0ceAHhMr/

yct4tltATenfr MV t4 3Haq ilTen bHoMy yBen r/-

qeHrro rlx KonilqecTBa.

B xouqe 70-x, uaqare 80-x rogoa

npounoro crorerilfl noflBilnilcb ilpt4H-

qhnilanbHo H0Bbre BojroKoHHo-0nTil-

qecKile cpeACTBa cBfl3tl, no3BoIl/B-

uile nepeAaBarb MH0rile MilnniloHbt

rene$oHuurx pa3[oBopoB no oAHoMy

xa6er o.

B uacronqee BpeMfl KoaKcilanbHbre

xa6etu, 6raro4apr cBo14 M yH r/ KaJr bH br 14

xapaKrepilcrr/KaM, ufl4poKo r/cIonb3y-

oTC' Anfl nepeAaqil BbrcoKoqacToTHblx

cilrHanoB B pa3nilqHbrx o6racrrx rex-

H14Kr/: B c14creMax cBfl3Ll, B xa6eruuorrr

TeIeBilAeHilil, KOMnboTepHbrx ceTrx, B

aBTOMaTil3l/pOBaH H brX C14CTeMaX ynpaB-

neHilF 14 Ap.
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