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lrlcropue co3plqHre KooKcrqrbHoro rq5enq
lOpufi tlepxrxoe, r.,[Henp

B 4auuofr crarbe u3naraercq ucropun co3p,aHuq

KoaKcuaflbHoro rca5enq.

Koarcraruuufr ra6eru (or rarNHcsKoro (co> -
coBMecrHo il uaxis, - ocs), o6uluil Br4E Korporo no-

Ka3aH Ha puc.1, cocror4r r/3 pacnonoxeHHbrx cooc-
Ho ueHrpanbHoro npoBo.EHr4Ka D u erpanupyrouterT

o[rerKil B, paepereuHbrx r43or14pyror-L(r,4M croev C, a

TaKxe aHeLUHeil tAgonlLlAu A, npeguasHaqeH LnH ne-
pe.qaqil BbrcoKoqacrorHbrx cilrHaroB. llprvev roK Te-
.reir a oguy cropoHy qepe3 UeHrpanbHbrfr npoaogurr
m o6parHo - qepes oKpaH.

<Koxqexrpuqecxvri>> xa6enu H. Tecnur

2 nueapn 1892 r. gHavenrrurfi

yueuuril H u rora Tecra (puc.2) ro!,an
3aeBKy N 6 Qeaparn 1894 r. nonyqiln

nareHr CLJ-JA Ns 514167 ua rso6pe-
reHre uOrerrprqecrril npoao.[,H14K>

[1]. l-{eruo eroro uso6pereurs 6uuo
yMeHb[xeHr/e noTepb eHeprHil B eK-

paHilpoBaHHoM npoBo.trHr,{Ke oT BNX-

peBbrx ToKoB npil npoTeKaHil14 qepe3 Helo (r.43MeHq-

oulerocc ToKa qpe3MepHo BbrcoKoro noTeHu}4ana ilnH

ToKoB eurcoroi qacrorbr> [2]. l-locraereHHae B fi3o-

6pereuNu uenb Aocrilraracb 3a cqer npe4noxeHHo-

ro npoBop,Hr/Ka, noKa3aHHoro Ha puc.S, rge: arbHbrM 6urn srgroqacrorHbrM (ao 3800 fq) r no4-

Bo.qHbrM. Ero nporoxunv a 1921 r. rraex4y r Kr Yecr
(Onopra.qa, CLXA) il r. l-aeaHofr (Ky6a) B eron ra6e-

ne B KaqecrBe o6parHoro npoBoAa npvMeHVIltA BHeLU-

Hril npoeogHvtKtA3 p,Byx cnilpanbHo HaBtlrbtx MeEHbtx

reHr, 6naro!,apq qeMy yMeHbu.rvrrocb ero oneKrpvtqe-

cKoe conporl4BreHL,re.

Koarcuansnsril ra6enu
Tl. ecnexun4a n F. eQQenn
23 \riaq 1929 r. I1noilg ScneHurrtr m l-epvau 3Q-

Oeru, corpy4HvrKr4 Qrpvut AT&T Bell Telephone

Laboratories no.4anil 3aqBKy ra B gera6pn 1931 r no-

nyevnv nareHr CLJJA Ns 1835031 Ha reo6pereHre

" 
Kou ueurprqecKan n poBo.[,s u]aq ct4creMa> [3], roro-

pafl cBnceTCq nepBbrM coBpeMeHHbrM KoaKCHanbHblM

ra6eneu. B nyHrre 1 Qopvynur eroro mso6pereHilq

cKa3aHo: "B npoeo,4quleil crcreve .[Jlfl nepelaqrl co-

o6u-leHvrfr ABa npoBoAHr/Ka coetrL4HeHbr raKilM o6pa-

30M, Lrro }EAH tA3 HNX qBnsercn O6parHurrv npoBo.[,oM

.[,nc Apyroro, raxtrutil npoBo,qHilK t4Meer Qopvy tltz-

nilHp,pa r/3 npoBorqqu-lero Marepilana, w o6a npoBoA-

HilKa pacnonoxeHbr KoHLleHrpt/qecrr (ogru BHyrpt4

gpyroro ), .ryrq pa3.4eaeH ilI n poBoLH t4 KoB eneKTpil,ie-

cKtl r,4 coxpaqe1t4fl t/x KoHueHTpt4qecKoro B3ailMHoTo

pacnoaoxeH r4q ilcnor b3yercfl A[SneKTpt/ K. . . ". Bce-

ro Qoprrayna eroro rso6pereHHq cogepxilr 41 nyurl
racaoulN fi cq xapaKTe p 11 cr14 K KoH ueHrp n v ec rotT n po -

xs
g
.r
s
7

lx
(
trT

CL

Paspa6orroh reoputt KaK crlMMerpilLtHbtx raK t,j

KoH ueHTpilqecKrx ra6ererT ycrteu H o 3aH il MarcE tl 3 -

eecrHurfi oneKrporexHrr, npoQeccop 14 perrop l-1e-

rep6yprcroro oneKrporexHilqecKoto

vHcr ttryr a I aeer flrtlutpweau.{ BotT -

HaposcrNil (pnc.4). B 1912 r. Bbrura

ero KHr/ra uTeoprc eneKTpllqecKoro

ra6erc", nocBguleHHaq cilroBbtM Ka-

6erqvt, nepe.qaoulvrM oneKrpooHep-

rilo qacroroil 50 I-u.

llepssrrZ B Mr,4pe ra6enu, roropsril
MoxHo npr6rNxeHo Ha3Barb KoaKCta-

Iry.
fu+
tslb

ffi
{

A - qeurparbHafl xilra npoBoAHr/Ka,

roK;

C - srpau.

B KOH,eU npe,qbrEyulei,t cext\uu BXo.qilT HaqaJlo cneAy-

,, , ceKllr4r/ MarepfianoM D. Kar yKa3aHo B nareHTe, .qrm-
.,, Ha raxEoil ceKur4il eKpaHa AonxHa ,lMerb BerilqL4Hy

,' '. 3HaqrTenbHo MeHbuyro, qeM.qnr,rHbr BonH l/cnonb3y-

,, PaccvorpeHuurtTererrpnqecrrilnpoBo!,Hr/KilMe-

eT KOHCTpyKT-lr4to noxoxyo Ha KoHCTpyKr-|4ro KoaKCil-

, arbHoro ra6erq, Ho ero He KoaKoilarsHsril ra6eru,

t 3yercff B KaqecrBe o6paruoro npoBo.qa npr4 nepe.4a-
, '': qe cr/THaroB. Soree KoppeKrHo eaeKrpr4lrecrril npo-

| ,,,1,' BOrqHrK TeCnSl Ha3Barb (KOHLieHTpr,lr.iecKvlM>

14 ra6erev.

lIq
npoBop,ffulaq
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Bo.qquleil crcTeMbr il ee npilMeHeHV9, B cr4cTeMax fle-
pe.[,aqr coo6u-leHilr.

9nerrpouarHurHac reopuc
KoaKcrarbxoro xa6enc C. A. l{enryxoea

B 1934 r. corpyAHr,4r eroil xe

QNprvrur AT&T Bell Telephone
Laboratories, pyccrNil no npoLlcxox-

.a,eHNto, Ceprefr ArercaHgpoerv
lJ-l,erryHoa (puc.5), co3pafl oJreKr-

poMarHr/THyto Teopr4ro KoaKcilanb-

ntlx ntuuil tA t!/lnvHtrptAeecKilx eKpa-

uoa [4] . OcHoeHure nonoxeHrq oroi
reopwtA TaKoBbr:

'l . BsaNvop,eilcrehe oneKrpoMarHmTHbrx norefr

BHyTpeH Hero il BHetr Hero n poBoEoB KoaKCTlar bHofo

ra6erq raKoBo, r{To ero BHeLUHee none paBHo Hynto.

PaccvorpNrv pa3.qen bHo MarH [4THoe il one KTpr/q ec-
Koe nonq KoaKcllarbHofr qenu.

Pesyr urr pyoulee M arH rlrH oe none KoaKc Lran bH o -

ro ra6erc npeAcraBneHo ua puc.6, rge Ha,o 
^H6r-

Han pn)KeH Hocrr,l MarH vrrHoro norn ( s qrr r u4prvec-
K?rx Koop.qilHarax) raxgoro npoBoAa (an6) B or!,eab-

HOCTI/.

B Merarril,tecroi Tonule npoBoLHhKa a MarHilT-

Hoe none Ha* aospacraer, a BHe ero yMeHblUaercq no

3aKOHy:

Har= I f 2rr

rEe r - paccTorrHr/e oT ueHTpa npoBo.o,a.

B cooreercrBilr c 3aKoHartw Qwsnrv MarHrrHoe

nore H6, BHyrpr/ nororo r-lrrJrr4Hr,pa orcyrcrByel a

BHe eTO BbrpaxaeTcfl TaKUM xe ypaBHeHileM KaK il AnR

cnroLUHoro npoBoAHr/Ka:

H6r= | I 2nr

n^-^

npcSoduuxa

rEe r - paccTocHile or ueHTpa nororo L\vnvH,qpa.

Yqilrursas, qro roKr4 B npoBop,ax a r 6 pasuut no Be-

IltAgVHe r npOTt/BOnoroxHbl no 3HaKy, MatHr4THble no-

nq BHyrpeHHero il BHeurHero npoBo.qHilKoB Hu* tt H6*

e no6ofr roHKe npocrpaHcrBa BHe Ka6enq rarxe 6y-

Ayr paBHbr no Berr4rrr,4He il HanpaBneHbl B pa3Hble cTo-

po H ur. CnegoBaren bHo, pe3yn bril pylo ulee M arH l,4rHoe

tlofle BHe ra6ers paBHo Hyrto. CrloBble rrHilil Mar-

Hr/THOrO nOng KOaKCilarbHOTO ra6erq pacnonaraorcc

B Br//r,e KoHueHrpr4YecKl/x oKpyxHocTeil BHyrprl Hero.

3r errpr r ecKoe non e KoaKcrtar bHofr naput 3aM bt Kaer-

cH no pa.q[4arbHbrM HanpaBneH14FM MexAy npoBo.4H14-

KaMVav6,asa ee.l npe.qelaMu oHo paBHo Hyno.

Orcyrcrsre BHeuHero oneKTpoMarHilrHoro nonq

o6ycraar r aaer ocHoBH bte Eocrotl HCTBa KoaKCilar b-

Hurx ra6eneil.
B o6urq H utx cr4 MMerpilq H btx uenff x v3- 3a Harvvttg

BHeUHeTO SneKTpOMarHrrHoro non9 Llacrb 3Heprilil
pacceLlBaercfl B Br/.qe norepb Ha renno 3a cqer BI/x-

peBblx TOKOB B COCO.[,HL4X Llenqx il OKpyXaOU-ltilX Ka-

6eru uerarrrqecKrx Maccax (ceNHuoeaq o6oroqra,
6ponn). B roarcmaruHoM Ka6ene BHeLUHee nore or-
cyrcTByeT, tA HtAKaKwx norepb B oKpyxaoqrx ero Me-

TarrfiqecKrlx qacrqx uer. flosrouy BCH eHeptve pac-

npocrpaHqercc rojtbKo BHyrpt/ Ka6enc, tlro

o6ecneqNeaer fiepe4aqy oqeHb ut/poKoro cneKTpa
Lracror npr cpaBHLlTerbHo MaIblx noTepqx.

2. Koarcuaruuurfr ra6eru 6larogapr cBoef KoH-

cTpyKur414 o6ecne,{hBaeT BblcoKyto noMexo3au-lm-

u-leHHocrb BbrcoKoqacrorHoil qacril nepegaBaeMoro

cneKTpa qacror. n[,ero e roM, t{To crnoBbte nv+tAttBHy-

TpeHHero MarHilTHoro norq, cBq3aHHoro c ToKoM, Ko-

ropuril nporeKaer no npoBoEHI/Ky a, nepeceKae ror-
uly npoBopHr.4Ka, HaBo4er e HeM BilxpeBble rorN. Kar

noKa3aHo na puc.7, Bl/xpeBbte roKI/ lB.T. B ueHrpe
npoBo,qHmKa ilMeor HanpaBneHile, o6parHoe Ha-

npaBneHfiro ocHoBHoro roKa, nporeKaou-lero qepe3

Hero, a ua neprQeptAtA tAx HanpaBJleHilq coBna4aor.

B pesyrurare B3ailMotrehctet n Br4xpeBbtx roKoB c oc-

HOBHbTM npO[4CXOA[4T nepepacnpefleneHL4e roKa no

celeHhlo npoBo.4Hr,4Ka, npil KoTopoM nnorHocTb ero

BO3pacTaer K noBepxHocrfi npoBoLHNKa.

,[,au Hoe f, BreH fi e, Ha3bl BaeM oe ( noBepxHocrH bl M

eQQerrov", yBenilLrrBaercn c Bo3pacraHHeM qacro-

rbr roKa, MarHilTHofr npoHiluaeMocTt4 tA AraMeTpa
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npoBoEHrKa. [1pr 4ocraroqHo esrcoKofi qacrore roK
npoTeKaeT nilub no noBepxHocTr npoBorqHI/Ka.

O4HoapeueHHo nepeMeHHoe MarHilTHoe [ore,
co3AaBaeMoe roKoM B npoBoEH14Ke a, HaBOAT/T B Me-

rarrfiqecKofr rorule npoBoAHr,4Ka 6 erxpeesre rorr
Ie.r., roropute Ha BHyrpeHueil noBepxHocrr.4 ororo
npoBop,HilKa 6 coenapator no HanpaBneHr/ro c ocHoB-
HbrM roKoM (l + le.r.), a Ha HappKHoil noaepxHocrr,4

ro,Br4xyrcq nporr4B Hero (l - le.r.) (puc,8), B pesyrs-
rare roK B npoBo.tr,Hrlre 6 nepepacnpe,qenfiercc
TaK, LITO efo nIOTHOCTb BO3paCTaeT B HanpaB netttttA

K BHyrpeHHerT noaepxHocl,r (eQQerr 6rrsocrr).
Cre4oearerbHo, roKl4 B rrpoBoAH14 Kax a t4 6 cveu4a-
orcq a4 KoHueHTpNpyrorcff Ha B3ailMHo o6pauleuHurx
noBepxHocTrrx npoBoEHt4Koe. LJer,rl Bbtlue qacToTa To-
Ka, reM cilJlbHee e$Qerr cMeuleHr4fl ToKa Ha BHe[u-

Hlolo noBepxHocTb npoBoAHtAKa a 
',r 

BHyrpeHH]oto no-
BepxHocrb npoBo.qHilKa 6. B pesylbrare oHeprilfl
cocpe.qoraq il Baercn B Hyrpt4 KoaKC14ar bHoro Ka6erq
B rqr4SneKTp[4Ke, a npoBotrHtAKtA JltAtrb 3a.qaoT HanpaB-

JreHile pacn pocrpaHeHro Bon H eneKrporuarHrruoil
eHeprrr.

Meuraoulee eneKTpoMarHilrHoe nore eurcorofr
qacrorbt, co3p,aBaeMoe coceAH il M r Uenfl M 7l nepeAa-
ett tAr1t+ Epyrr,4Mt4 t4cror{Hr/KaMfi noMex, geicrayn ua
aHeururfr npoBoAHt4K KoaKcilanbHofr napur, pacnpo-
cTpaHqeTcq He no BCeMy ceqeHilto, a Iilulb no eto Ha-

pyxuoX noBepxHocrr4.
tleM eurule qacrora, reu 6olurue or4anqorcfl Lpyr

or Apyra ocHoanofr roK B npoBoAHrKe 6, roropuril
KoH UeHTpr pyercn Ha ero BHyrpe H u e rZ noaepxH ocrr4,

r,1 roK noMex, roropsrfr KoHLleHTpt4pyercr Ha aueutHerZ

noBepxHocril npoBoEH14ra 6. Tarrv o6pasorra, BHeLU-

uufr npoao4HrK KoaKCilaluHorZ napbt BbtnonHHer EBe

QyHrqrr:
. FBrqercff o6parusrvr npoBoAHr/KoM uenil nepe-

EA\IA:
. oKpaHupyer crtrHan, nepep,aBaeMuil no ra6elo,

or Meuaoulnx alusnuit.
B orl rq re or Apynitx rt4 noe ra6erefr , rpe6youlNx

Enfi 3aulyrrbr or floMex cneqranbHbtx Mep (cruver-
pilpoBaHile, oKpaHilpoBaHVe v r. g. ), s roaxcrarbHbtx
ra6erqx Ha BbrcoKr/x qacrorax ero o6ecneHflBaercq
carraorZ rx roHcrpyrqrei.

[1pr nocrorHHoM ToKe t4HaHV3KtAx L.{acrorax, Kor-

,qa ToK npaKTil9ecKil npoxoAr/T no BCeMy ceqeHilo
npoBo4oB,,4ocro14HCTBa ororo ra6erq nponaAaor.
Solee roro, KoaKCVanbHafl qenb KaK HecfiMMerprrl-
Haq orHocr4rerbHo Apyrilx Uenefr tA geurv (naparvre-

rpsr ee npoBo4oB au6 pasnntHur) e 4rana3oHe Hil3-
Kr4X HaCTOT BO BCeX OTHOt.lleHT{fiX ycTynaeT
cilMMerprlqHulv ra6elsM, nooroMy roarcraluHuri
ra6e,nu ilcnonb3yercfl npr4 nepegaqe .qnfl qacror
60 r<l-q 14 Bbrue.

llepeue nplrMeHeHtac KoaKcuarbHoro ra6enc
B 1935 r. lJ-lerryHoe co cBoylM14 rolleravu ec-

neH uil.qoM r 3$Qenerra BbtcKa3an fi n pe4nonoxeH ile,
qro ilo KoaKCLlarbHoruy ra6elo MoxHo nepeAaBarb

TeneBilsroH H bre cil rHar bt nnn 200 rele$oHHurx pa3-

roBopoB o.qHoBpeM eH Ho. .[,efr crs ilTeJr bH ocrb n or H o -

crbro flo!,rBep.qrna eror nporHos, l1epauril B Mflpe
BbrcoKoqacroruurrZ KoaKcilarbHuil ra6eru, cocros-
t1uil ns.qByx nap 1.83/6.7 (rge a qucrilrere - AVa-
Merp BHyTpeHHero npoBo.qHHKa B MM, a B SHaMeHa-

Tene BHyrperrtuil Enanterp BHeuHero npoBo,qHilKa B

vvr), 6um nponoxeH Ha eKcfiepilMeHranbHoil nvHtAtA

Huro-fiopr - QwtagetuQNn. l-1o ra6ero oAHoBpe-
MeH Ho nepe.qaBan il ct 224 releQoH u urx pa3roBopa B

cneKrpe qacror uvpunoh 1 Ml-u.

,[,alee Hagarocb Lx t/ poKoe rlcnollb3oBaH Ne KoaK-

cilarbHbrx ra6eneil B rexHilKe cBs3r,4. B 30 - 50 ro4ul
n poun o ro cror eTr F cn e.qyer oTM eTr4Tb cn erqyoulme,

uar6oree BaxHbre, npt,tMeHeHrq KoaKcilarbHoro Ka-

6enn:
. 1936 r. - nepBafi renenepe,qava c EeplrHcKNX

OrrrranmrZcrvxt4rp s r. Ieilnqrr;
. 1941 r - nepBoe KoMMepqecKoe [cnorb3oBaHile

KoaKcrarbHoro ra6erc rounaureil AT&T - e

Cl-XA - Haqaracb eKCnnyaraUuc ra6enc, Mex4y r.

MruHeanolrcovr (utrar Mruuecora) r r. CruseH
IoilHr (urar Bmcroucru), Hepe3 roropsril nepe-

AaBanrlcb TB-rauan r 480 pasroBopoB:
. 1956 r - nponoxeHa nepBaq rpaHcarflaHrilqec-

ran releQoHHae ntAHVq TAT-1.

Kparxue cBeAeHne o C. A. L[enryxoee
B CoeercroM Coose Nvn lJ-{erryHoBa il ero ponb

B co34aHilr reopvtA KoaKCilanbHoro ra6erq 3aMarqil-
Barilcb Aonrve ro4ur [5]. Ero taMq B oreqecrBeHHbrx
yve6HNrax r vouorpaQilflx no KoaKcilarbHurrra ra6e-
tflM LA nnHVflM cBn3r/ (roro spervenu) u e Solullofr
Coeercroi 3 u qr rrtonegvv He ynoMlHaercfl . 11 prr r,r -

Ha 3aKroqaracb B ToM, vro lJ-l,errynoa 6slr 6eloevr-
rpaHroM.

B 1917 r. cry4eHr MocroecKoro yHr/Bepcilrera,
I-J-{errynos, 6an tto6vtnsoBaH s Eeryo apMilto, c Ko-

ropoil npouen eco Cr6rapu. 3areu oH nepe6palcn
e f noHr,4ro, a e 1921 r. oH oKa3ancq a CLllA. Wsyune

anrnnilcxuil n3brK, oH npo.qonxiln o6pasosaHre e Ba-

url,,rHrroHcKoM yHilBepcTlrere, rAe t4 nonyrnil yqeHyo

crene H b Maril cTpa MaTeMaTil Kr/t. .[orropcryo .tr,r1c-

ceprallrlro lJ-lerryHoe sauJrrvn s 'l 928 r. a Kolyvr-
6rfrcrov yHrBepcfirere Lr B oroM xe roAy oH Haqal
pa6oraru e Bell Telephone Laboratories, npopa6oraeI6
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B eTOr KOMnaHrrl f"4HOrhe roAbt. KpoMe co3.qaHrc Te-

OptAtA KOaKCnaIbHblx lVHt4Vt tA t]].AnAHtrptAqeCKrX eKpa-
HoB U-lenKyHoB BH€,c 3HaqnrerbHbtrT BKnaE B pa3Bil-
rtAereopvlk v npaKrv(A aHTeHHOil rexHVKVt, CTOqn y

r/r cToKoB co3!,aH 11 fl BOn HO BOEOB, pa3 pa60Tar Mare-
MaTLlqeCKylO Teopr4ro eneKrpoMarHT]THOIO nOrC B

Hfix. B ro4bt Bropofr vNposorT BoilHbt LllelryHoe 6urn
rexH ilHecKr M KoHCyn braHToM Haur4oHar bHoro KoMr/ -

rera o6opoHHbtx r/ccnetroBaHVil CLIA. YrZgc e 1960 r
il3 Bell Telephone Laboratories, Ll_{erryHoa npenoga-
sar s Koryri,l6ailo<ovr yHulBepcfirere. Yvep Ceprei
ArercaHgpoaurv U-{erryHoe 2 r\4aq 1992 r B Bo3pac-
re 95 rer.

9nunor
Koarc lr an uH bt e on eKTp t4 Lt ec Krl e Ka6e fi v H a n porc -

x.eH/M nonyBeKa flBnqilV}b OCHOBHbtM TrnOM Ka6en9

Ha Mex!,yHapoAHbtx Marilcrpanqx EaruHeil cBfl3r/ Bo

BCeM Milpe. oHr O6eCneqilrTt SKoHoMr/eHocTb eTrx
cr4creM, nocKonbKy, HeM uilpe eQeer<rrasuo npony-
craevurrT nuaueh cBfl3r,l CneKrp qacroT, reu 6olsutee
KOnuqecrBo pa3nilqHbtx nepeEaq MoxHo opraH1430-

Barb no.qaHHotZ nvHnv il TeM nyqu14Mr,l TexH14Ko-oKo-

H OM r,1H ecKkl M il n O Ka3arerfl M r/ o Ha o6lagaer. o.qH aro,
no Mepe noBbtLUeHrF nepegaBaeMofi ,lacrorbt yBenil-
qilBalocb 3aTyXaHile CiltHaIoB, L{TO C|yX/|O npt49t4-

HorZ yr<opavnBaHnfl !,nt4Hbt yHacrKoB Mexgy coceAHrl-
Mn yct4nvreflflMtA t4 3HalrTeIrbHoMy yBenilqeHhto r/x
KOIilqECTBA.

B rouqe 70-x, Haqare BO-x roEoB npoulnoro cro-
fiernq noFBt{nilcb npilHuilnila,lbHo HoBbte BoIo-
KOH H O - Onrfi HeC Kile C peACTBa CBq3!A, n03BOn r BU r e
nepep,aBarb M Horile M ilrr 14oH bt reneQoH H btx pa3ro-
BopoB no oEHoMy ra6e.no,

B uacrorulee BpeMq KoaKCilarbHue ra6elr, 6la-
ro.qapq cBor4M yHilKarbHbtM xapaKrepr4cTr/KaM, u14-

poKo r/cnon b3yloTcg !,nc nepe.qaq H BbtcoKoqacroTH btx

cilTHaroB B pa3nilqHbtx o6racrcx rexHrlKtl: B cr/cre-
Max cBn3t4, a ra6eflsHorvl reneBrAeHilrl, KoMnborep-
Hbrx ceTqx, B aBToMaTr3ilpoBaHHbrx ct4cTeMaX ynpaB-

neHVfl tA Ap.
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