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HUEM KaKuxX-TM0O METONOB ISl pas3fdefieHus mepenady c
HAKJIAIBIBAIOIIAMHUCS IpYr HAa Apyra 4acToTaMH H T.IL.,
YBEJIMYUTH MPOIYCKHYIO CIMOCOOHOCTH 3(Upa WM MPOBO-
JIOKH TIPH TIepeade n3o00pakeHnii n TejaedoHa 6OJIbINe, eM
3TO MO3BOJISIET CAENIATh OOBIYHAS Ilepe1ava ¢ OJHONH OOKOBOM
MIOJIOCOH, TO BCE MONBITKM B 3THX HAIIPABJICHUSX CIEAYET
OCTaBUTh KaK HEOCYIIECTBUMBIE.

3) Hus Tenerpada u nepegayu n3o0paxenuii 6e3 moyre-
HeWl WIM C OTPAaHMYECHHBIM KOJIMYECTBOM HX IPOIYCKHYIO
CIIOCOOHOCTh MOXHO TEOPETUYECKH TOBBICUTH Oecrmpe-
JIEJTIBHO, HO 3TO CBS3aHO C OOJIBIINM YBEJIMYCHHEM MOITHO-
CTU U yCJIOXHEHUEM ammapartypsl. [ToaTomy Hago aymars,
4TO TAaKOE€ CYXXEHHE IMOJIOCHI YACTOT MOXET B OJpkaiiiee
BpeMsI HATH MPUMEHEHHUE JIUIIb B TIPOBOJIOYHON CBSI3H, T]Ie
HaJ 3THM BOIIPOCOM cJIeyeT paboTaTs.

4) HeoOxonumo it IepBOY KaTeropuu mnepeaay (Tese-
¢doH u nepenaya n300pakeHU C MOJYTEHsIMU) HANPABUTh
BCE YCHJIMSI HAa pa3paboTKy METOAOB MpHeMa 1 Nepeaadu Ha
oAHON OOKOBOI MOJIOCE KAK METOJIOB, MO3BOJISIFOIINX MaK-
CHMAaJIbHO BO3MOJHO HCIIOJIB30BATE 3(HP U IPOBOJIOKY.

Llens pa3paboOTKH — YCOBEPIIECHCTBOBATh U YIPOCTUTH
anmnaparypy, OYeHb CJIOKHYIO B HACTOSIIIIEE BPEMS.

5) HeobxoauMo M3yuyuTh BONPOC OO YBEJIWYEHHUH IPO-
MMyCKHOU CMOCOOHOCTH 3(pUpa MPH MOMOIIM HANPABJICHHBIX
AHTEHH KaK MPUEMHBIX, TaK U MePEIAOIINX.

6) HeoOxo1MmMo yBEeJIMYUTH TUATIA30H SKCILTYaTUPYEMBIX
B 3(pHpe YaCTOT MyTeM 3arpy3KH, TJIe BO3MOXKHO, YIbTPAKO-
POTKHUX BOJIH, a TAKXKE U3YUYCHHEM 3TOr0 JUana3oHa YacToT.

7) HeoOxonumo u3ydaTh BONPOC OO yBEJIIMYCHUH CTa-
OMJIBHOCTH YaCTOTHI PAAMOCTAHIINIA, YTO MO3BOJMUT YILUIOT-
HUTH 3QuUp.

PACS numbers: 89.70. + ¢, 95.85.Bh, 96.30.Ea

Posan B.A. KorebHHKOBa B CTAHOBJICHUH
panoQu3NKN M PaJUOTEeXHUKH

H.A. Apmann

1. BBenenne

IMTucate o pomu B.A. KoTenpHUKOBa B pa3BUTHH Paauo-
(U3MKY ¥ PAAMOTEXHUKH HE TaK MPOCTO. DTO CBI3aHO KAK C
MHOT000pa3reM HalpaBJIeHUH, K CTAHOBJICHUIO 1 PA3BUTHIO
KOTOPBIX OH "IpUI0XKKI pyKy", TaK U ¢ HAYIHLIMH PE3YJIb-
TaTaMH, YaCTh KOTOPBIX ObLIA MoJIy4eHa 6oJjee 70 JieT ToMy
Ha3aJ U C COBPEMEHHOUN TOYKM 3pEHHS MPEeACTABJISICTCS
"oueBnaHou". CII0KHOCTB CBsI3aHA TAKXKE C TEM, 9TO Biianu-
Mup AJtekcanapoBud He GbL1 "robuTeseM" myOIMKoBaThCS.
B yactHOCTH, €ro 3HaMeHUTask TeopemMa He Obljla TOJIKOM
onyOJIMKOBaHa BOBCE, a KJlacCHMYeckas paboTa Mo MOTEHITH-
aJIbHOW TOMEXO0YCTOWYMBOCTH ObLjIa U3/IaHa JIUIIb B 1956 1.,
ciyctst 10 JieT mociie ee BhIOJTHEHHUS.

2. Teopema

B 1932-1933 rr. 25-netHuii umxenep B.A. KoTenbHUKOB
3a/14JICSL MBICJIBEO O TOM, MOXHO Ji 0€3 HUCKaXeHHii 1epe-
JaBATh CHCHAJI B I10JIOCE YACTOT MEHbIIEH, YeM ITO MO3BO-
nseT mepeava "Ha oxHOM G0KOBOM monoce". B coBpemeH-
HOM NPEACTABJIEHHH 3TO O3HAYAET BO3MOXKHOCTH IIPOXOXKIE-
HUSI CHTHAJIOB 6€3 UCKaXKeHHs Yepe3 KaHaJl, CIHeKTpalibHasl
[POILYCKHAS CIIOCOOHOCTH KOTOPOrO MEHbIIIE CHEKTPaIbHOlM
umprHbL curaana. Ham a1o npeacrasisieTcs abCypHbiM, HO

B To BpeMs (1933 r.), korga nmpoOJieMbl CHEKTpaJibHOU
¢unpTpanuu ObLIM HE O KOHLA HMOHSTHBI MHXXEHEPaM,
nogoOHasi MOCTAHOBKA BONMpPOCA MPENCTABISIACh PAa3yM-
HOU. B cBs3M ¢ 3TUM cllelyeT BCIIOMHUTH CHOPBI TOr'O
BpEMEHH O TOM, YTO MPEJCTABJISET COOON aMIUIATYIHO-
MOJIyJIMPOBAHHBIA CUTHAJI. CHHYCOMAATbHOE KoJiebaHHe C
MEJUJIEHHO M3MEHSIIOLIENCsl aMIUIUTY10M uiu Habop CIeKT-
paibHBIX KOMIOHEHT. Pe3ynbTaThl uccienoanuii B.A. Ko-
TeJHbHMUKOBA ObLIM MOArOTOBJIEHBI B Buie aokaaaa "O
MIPOITYCKHOM criocobHocTH "a¢upa" v MPOBOJIOKH B JIEKTPO-
cs3u" x I Beecoro3HOMY Che3JIy 1O BOIPOCAM TEXHMYECKON
PEKOHCTPYKLUH [ieJ1a CBSI3U M Pa3BUTHS cJIaO0TOYHOH Mpo-
MbllIeHHOCTU. Che3 He COCTOSIICS, HO ITOATOTOBJICHHBIE K
HEMY MaTepualibl ObLIM U3aHbI [1], 4TO U SIBUIOCH ODHIIH-
aJIbHBIM MTOATBepXkaeHIeM npuoputeta B.A. KoteapHukoBa
B JIOKA3aTeJbCTBE 3HAMEHUTON TEOPEMBI OTCYETOB.

Ha camom nerne paboTa comepxaa ceMb TeOpeM, HO BCe
OHM SIBJISUTMCDH B TOM UJIM MHOM CTENIEHU Pa3BUTHEM OCHOBHOMI
TEOpEeMbl, KOTOpas TJACHT, 4To Jrobast dynHkuus f(f) ¢
OTPAaHUYEHHBIM CIIEKTPOM IIUPHHBI B MpeAcTaBUMa B BHUIIE
psna

f(1) = i f(%) sinc (2nBt —nm),  sinc (x) = w .

X
n=—o00

Ilo cymecTBy TeopeMa yTBEpXKIAeT, 4TO JiroOast (pyHKIus
MOJTHOCTBIO MPEJICTABIMAa COBOKYITHOCTBHIO CBOMX OTCUETOB,
BBIOMPAEMBIX B TUCKPETHbIE MOMEHTBI BpeMeHU 1, = 1n/2B.
Ecnu n3my4nTh CBEpXKOPOTKHME UMIYJIBCHI C AMIUIUTYIAMH,
paBHBIMU OoTcueTaM (YHKIMH B yKa3aHHBIE OUCKPETHBIC
MOMEHTBI, TO NPUEMHUK, UMEIOMUNA (QUIbTP HHUKXHHUX
YaCcTOT CO CIIEKTPaJIbHOU MUpUHOHN B, chopmMupyeT kojeba-
HEsI BUA sinc (x) ¥ cymMMa 3TUX KOJieOaHMH BHOBB JaCT
HeucKkaxxeHHyro QyHkimio f (). Yka3zaHHas npoleaypa nepe-
laud CWTHajla M ero mpuema mosicHsercs: Ha puc. 1. Ilo-
CKOJbKY (GUIBTP HUXKHHX YaCTOT HPUEMHHUKA OJDKEH
AMETh HIUPHUHY MOJOCH HE MEHBINYIO CIEeKTpabHOU
IIUPUHBI CUTHAJIA, TO MOMBITKA YMEHBIIICHUS 3TOW MOJIOCHI
IIpU HEHCKaXkaeMoll nepejaye CUrHajia IoJ00HbBI IONBITKAM
co3manus perpetuum mobile, 0 4eM u mpeayIpex Al aBTOP
pabotsl [1] mpu mocTaHOBKE 3a1a4H.

HHTtepecHO OTMETUTD, YTO Bragumup AnekcaHapoBHY B
1936 t. meITancs omyOJIMKOBATH CBOIO TEOPEMY B KypHaJe
Daexkmpuuecmeo. OIHAKO B MyOJIMKAIMU €My ObLIO OTKa-
3aHO CO CCBUIKOM Ha MeperpyKeHHOCTb MOPTQeIs )KypHasa u
Ha y3KWil HMHTEpPEC €ro CTaThW. 3HAJIM Obl MHUIUATOPBI
oTkaza, o yeM onHm roBopsaTr! Ha camom merne Teopema
nMeeT 0oJiee MMPOKOE 3HAUCHHE IO CPABHEHHIO C 3aJ1avei,
npuBeaIel k ee Joka3zaTesbeTBy. [1o cymecTBy, oHa ykaszaja
MyTh MPEeACTaBJICHUS! HEMPEPHIBHLIX (QYHKIUHA B 1pPoBOM
BUJIEC U TEM CaMBbIM CTaja OJHUM M3 TeopeTuyeckux pyHnmua-
MEHTOB IU(PPOBON TEXHUKU, OYpHO pa3BUBAIOIIECHCS B
MOCJIeIHNE IecaTHIIeTUs. [1pu mocTaHOBKe BOIIpOca O Tpe-
CTABJICHUH HENPEPBIBHOW (QyHKIMH B 1H(PPOBOM BHIE B
MEPBYIO O4Yepe/lb BO3HHMKAET BOIPOC O TOM, KakK YacTo
cJielyeT BhIOMpATh 3HAYCHUs (DYHKIMH, YTOOBI JOCTATOYHO
TOYHO OTPa3uTh ee Bu. [lepBhIil 1 HAUBHBIN OTBET IJIACUT:
YeM vallle, TeM JIy4Ire. DTO 03HAYAET, YTO IS HEUCKaKEHHON
nepeaavu Jr000ro coOOIIeHHsI HEOOXOIMMO UCIIOIh30BATh
JIOCTATOYHO 4acThble BbIOOpKH. Ho B crcTeMax CBSI3U MbI
AMEEM [IeJI0 C CUTHAJIAMHU C OIPAHUYEHHON IIMPUHOU
cnektpa. Takue CUTHAJIBI He MOTYT U3MEHSATHCS BO BPEMEHU
Kak yrogHo ObicTpo. [103TOMy BEIOOPKH CUTHAJIA, B3SITHIE 32
CJIMIIIKOM KOPOTKHU MHTEPBAJ BPEMEHH, MOTYT OKa3aThCs
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Puc. 1. K Teopeme oTcueToB.

[

Nmiynbeet

MaJo OTJIMYAIOIIMMHUCS APYT OT APYra U UCHOJIb30BAHUE UX
TOJTHON COBOKYMHOCTH OKa3bIBaeTCS UMUIITHUM. DyHKINS C
OTPAHUYCHHBIM CIIEKTPOM MOXET CYIIIECTBEHHO U3MEHSITHCS
JIMIIb 32 MHTEPBAJIbI BPEMEHU HE KOpoue, ueM obpaTHas
BEJIMYMHA IIMPUHBI IOJOCHI HX CHEKTpa. DTO TOHSI
HaiixkBuct, KOTOpBIH, MO-BUAUMOMY, OJHUM U3 TEPBBIX
BBIPA3UJI MBIC]Ib, YTO BBIOOPKH CHTHAJIA JOJDKHBI Pa3jId-
YaThCSl HHTEPBAJIAMHU BPEMEHH, PABHBIMH MPHOIN3UTEIBHO
00paTHOH MOJI0CE €T CEKTPAJIbHON IUPUHBI [2]. DTO YyacTo
JTaeT OCHOBAHHUE, OCOOCHHO 3aNaJHbIM Yy4YE€HBIM, YHOTpeO-
naTh TepMuH "mpaswiio BbIOopok Haliksucra". Opmako
paccyxaenust HallkBucTa OTHOCHIIUCH K TIpOOJieMe HEeHucKa-
KEHHOH niepeayn Teserpaduoro (muppoBoro) curuaia. Ira
npo6jemMa OTJIMYAETCsl OT MPOOJIeMbl HEUCKaXXEHHOU Tepe-
Jlayyd aHAJIOTOBOI'0 CUTHAJIA, XOTSI MEXy HUMHU €CTh MHOTO
o01wero, Ha YTO yKa3biBaeT nmpodeccop JIroke B cBoeil craTbe
O TPOUCXOXKICHUH TEOpeMbl BBIOOpOK [3], OoTMmeuas, 4TO
"MepBBIM YYEHBIM, TOYHO CHOPMYIMPOBABIIAM TEOPEMY O
BBIOOpDKAaX M TNPWIOKHUBIIAM €€ K TpobjeMe Teopud u
TEXHUKU CBSI3H, BJAETCs, BeposaTHO, B.A. KoTenabHukos".
DTO yTBEpXKICHUE AAJI0 OCHOBAHME JJIsl HAarpaxxaeHus Bia-
numupa Asekcanaposuda B 1999 r. npemueii ponga dnyapaa
Peiina 3a ¢pyngaMeHTaIbHBIE UCCIIETOBAHUSI.

IToxoxas Teopema Obla WM3BEeCTHA MaTeMaTHKaM. B
YaCTHOCTH, ¢ Toka3zan B 1915 r. Yurtekep, ucciiemys npoo-
JIeMy anmpOKCHMAITUK TeJbIX (YHKIUA KOHEYHOM CTENeHU
[4]. B.A. KotenbHUKOB He ObLI 3HAKOM C 3TOW paboOTOM.
OnHako B MaTeMaTUKe — 3TO OJHA U3 MHOTUX OPJIMHAPHBIX
TeopeM. B Teopmm xe cBs3m W mubpOBON TEXHUKE ITa
TeopeMa SIBJISIETCST 0a30BOM, U €€ JT0Ka3aTeIbCTBO HECOM-
HeHHO siBisieTcs 3aciyroir B.A. Korenpnukosa. K coxaie-
HUIO, IPOOJIEMBI C ITyOJIMKAIEN €ro TEOPEMBI JOJIT0E BPEMSI
CITYKUJIM IPETISITCTBUEM [1J1s1 IIMPOKOTO O3HAKOMUIICHHS C Helt
HAy4yHOU oOOIecTBeHHOCTU. TeopeMa BBIOOPOK cTaja
MIMPOKO U3BECTHOM JIMIIB MTOCIe TOTO, Kak B 1948 r. lllennon

6*

nmokaszan ee BHOBB [5]. Ceifuac HEpeaKoO 3Ta TeopeMa Ha3bl-
BaeTCs Kak TeopeMa BbIOOpOoK Yurrekepa — KotenbHUKOBA —
[ennona ("Whittaker — Kotel'nikov—Shannon sampling
theorem" [6]).

Teopema KoTteslbHUKOBA MOXET OBITh paclpoCTpaHeHa
Ha JIFoObIe (YHKIIMU, UMEIOIIME OTPAHUYCHUS B KAKOM-JTHOO0
npoctpancTse [7]. UMeeTcs conpsixeHHast TeOpeMa, OTHOCS-
mascs K QyHKIHSM, JIMATHPOBAHHBIM TI0 BpeMeHH [8]. B
YaCTHOCTH, BO3MOXHO (POPMHUPOBAHUE KOPOTKHX HUMITYJIb-
COB 3a CYET reHepaIuy KoJIeOaHnil Ha TUCKPETHBIX YaCTOTaX.
JuarpaMMa HampaBJIeHHOCTH AHTEHHBI MPEJICTABIISET CO-
60i1 mpeoObpazoBanne Oypbe OT TOKOB, IPOCTPAHCTBEHHOE
pacrmpeiesieHue KOTOPBIX OTpaHMYEHHO alepTyPOil AHTEHHBI.
Ha sTtomM ocHOBaHmMHM muarpaMMa HAIIPaBIEHHOCTH TakKXke
MOeT OBbIThb IpeACTaBJIeHA MUCKPETHBIM psiioM [9]. Ilpu
00paboTke M300paKeHW BO3HHUKAET HEOOXOIUMOCTh MX
npeacTaBieHus B mudpoBOoM BHUAE, U 34echk Teopema Ko-
TEJIbHUKOBA CIYXHUT OJHUM U3 BaXKHEUIINX MHCTPYMEHTOB
JUISL OCYIIECTBIICHHSI YKA3aHHOM OTIepaIliH.

OIHIM U3 UHTEPECHBIX MPUMEPOB SIBISETCS HECKOJIBKO
HEOXXHJIaHHOE IPUMEHEHUE TEOPEMBI U1l OIIUCAHUS JUCTIEP-
cun curHayioB [10]. 1ot 3¢ dexT, Kak U3BECTHO, BOSHUKAET
MIPH PACIPOCTPAHEHNH BOJIH B Cpeliax, e (ha3oBasi CKOPOCTh
sBysieTcs: QYHKIMEW 4acTOTHI, U BBIPAXAeTCsl B TOM, YTO
(opMa CHTHAJIOB HCKakaeTCcsl MPH HMX PACHpPOCTPAaHCHUH.
Ha pucynke 2a mpencraBiieH HSHCKa)KeHHBIN CHTHAJI, TOJTY-
4aeMoil JIMHEWHON 4acTOTHOM MoayJsiiueid B nojioce B. OH
umeer (opmy sinc () u moITOMY OTOGPAX)aeTcs OMHON
xommonenToit KotenmpHukoBa. B mpormecce pacmpoctpane-
HUS B TUIa3Me (GopMa CHTHAJIA UCKAXaeTcs U MpuodpeTaeT
BU/I, IPECTABJICHHBIN Ha pHC. 26. DTOT UCKAKCHHBIA CUTHAIT
AMeEET y’Ke MHOTO KOMIOHEHT KOoTeTbHIKOBA, KOJIMYECTBO U
AMIUIATYABl KOTOPBIX OTOOPaXaroT CTENEeHb MCKAXEHUS
curHaja. ITo ux mapameTpamM BO3MOXHO BOCCTAHOBJICHHE
dbopmel curaana [10].
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Puc. 2. Teopema OTCUETOB U JUCIEPCHS CHTHAJIOB.

3. Teopusi NOTEeHHAJILHOI MIOMEX0YCTONYHBOCTH

B aToM pa3smesie MbI OCTAaHOBHUMCS Ha CIIETYFOIIe Kiiaccmye-
ckoii pabote B.A. KoTenbHUKOBA, MOCBSIIECHHOW MPEeITb-
HOM 4yBCTBUTEJIBLHOCTU IIPUEMHBIX cucTeM. B xonue 1930-x
TOJI0B BO3HUK KPHU3UC B MOBBILIEHUN TOMEXOYCTOMYMBOCTH
CHUCTEM CBs3U. BCSKOTO pojaa TeXHUYECKHE YXHUIIPEHUS
HATAJIKUBAJINCh HA HEKOTOPBIA Mpeest, MPensTCTBYIOIIHIA
JTaJIbHEHIIIEMY TOBBIIICHHIO YYBCTBUTEIHLHOCTH MPUEMHHU-
KOB. Bo3HMKa ecTeCTBEHHBIH BOIPOC: SIBISIETCS JIM 3TO
pPe3yIbTaTOM HEJIOCTATOUYHON N300peTaTETbHOCTH HHKEHE-
POB MJIM CYLIECTBYIOT Kakue-To (GpyHAaMEHTaJbHBbIE MPH-
YHBI, CTABSIINE TIpeAesl MOMEXOYCTOMINBOCTH paccMaTpH-
BaeMbIx cucteMm? OTBET Ha 3TOT BONPOC ObLI JJaH B IOKTOP-
ckoit auccepramuu B.A. Kortennuukosa "Teopus noreHnu-
aJIbHOM momexoycroiunBoctu", Hanucanuou B 1946 1. u
ycremHo 3amuiieHHoi B 1947 1. Lenbsro padoTsl ObLIO
"BBISIBUTH, MOYHO JIX IIYTEM YCOBEPILIEHCTBOBAHUS TIPHEM-
HUKOB TIPHW CYIIECTBYIOIIUX BHIAaX CHUTHAJIOB MOHU3UTH
BiusiHEe moMex? UTo MoxeT nath B 6opbbe ¢ moMexamu
n3Menenne popmel curaanon? Kakue gpopmel curnaaos st
sToro ontuMaibae?" [11].

B paccmaTtpuBaemoit paboTe ObLIO MHOTO TPHHIUIU-
aJlbHO HOBOTO M HENPHUBBIYHOIO IS HHXXEHEPOB TOTO
Bpemenn. [Ipexme Bcero, 3TO BBEIEHHUE OPTOHOPMHUPOBAH-
HbIX (yHkumit Bpemenu Ci(f), MO KOTOPBIM MOXKET OBIThH
pasyoxen curHan. CurHan A;(tf) TMpeICTaBiISICS B BUIE
CyMMBI

A1) = au Ci(1).

Puc. 3. 'eomeTprueckoe npeicTaBjieHIe CUTHAJIOB.

Pasnuynble CUTHAJIBI pa3IMyaroTcss HabopoM ko3 dunueH-
TOB @j. B cityuae orpaHuyeHHOro umcia 6a30BbIX QyHKIMH
Ci(f) Takoe pa3jiokKeHHEe HA3BalIHM Obl MPEACTABICHUEM
CUTHaJla B KOHEYHOMEPHOM €BKJIMIOBOM IIPOCTPAHCTBE
(runbbepToBOM mpocTpancTBe) [12]. CurHaabl MOTYT pac-
CMaTpUBATHCS B KAYECTBE BEKTOPOB B 3TOM MPOCTPAHCTBE.
IIpuMep TAKOTO T€OMETPUYECKOTO MPEACTABIICHUS TPHBE-
JieH Ha puc. 3. Hato 3aMeTUTh, 4TO XOTSI aBTOP JUCCEPTALIAN
4acTo oOpalaercss K reOMEeTPUUYeCKOMY MPEICTABICHUIO
CUTHAJIA, OJHAKO WJUIFOCTpAIMA, MOJOOHBIX pHUC. 3, B €ro
pabote Het. [Ipu mpakTuueckux pacuerax B.A. KorenbHu-
KOB MoJib3yeTcs psaaMu Oypbe, 4TO SIBIISICTCS ECTECTBEHHOMN
JIaHbIO CTAHJTAPTHOMY CIHEKTPaJIbHOMY MpEACTaABICHUIO
CUTHAJIA.

IMepBoii 3amaveil, pacCMOTPEHHON B paboTe, SBJISIETCS
3ajlaya pacrno3HaBaHus. Ee CyTh B YNPOIIEHHOM BHJIE
npejcTaBiieHa Ha puc. 3. Ha BXoj mpueMHHMKa MOCTyHaeT
cMmech curHasia 1 myMa X. KakoB mojmkeH OBITH OTBET Ha
BBIXO/I€ IPUEMHHUKA — 3TO CUTHAJ A| ik A;? SIcHO, 4TO 3TO
Oynet A, ecliu A5l €BKJIMIOBBIX PACCTOSIHUUN CIIPaBEJINBO
HepaBeHCTBO |Dy| < |Dy|. OnHako coOJrofeHue MM Heco-
OJTr0/IEHUE 3TOTO HEPABEHCTBA HOCUT CTATUCTUUCCKUIA Xapak-
Tep, MOCKOJIbKY M3-3a CJIyYallHOT O MIOBEICHUS IITyMa UMEeeTCsT
HEKOTOpasi BEPOSITHOCTh, YTO paccMaTpUBacMOEe HEpaBCH-
CTBO He cobro1aercs. [103ToMy MOKHO TOBOPUTH O BEPOSIT-
HOCTHOM TpPHUPOJIE NMPABUILHOTO BBIJCJICHUS CHUTHAJIA Ha
(one momex. OTcrofa CeayeT ONpeesieHUue MOHSITUS Ue-
JIBHOTO TPHEMHHMKA KaK JAroIlero MHUHUMAJBLHOE YHCIIO
HETPABUJILHO BOCIPOU3BOAUMBIX COOOIICHHIA TIPH HAJIOKE-
Huu noMexu. [ToTeHnranbHast MOMEXOYCTONYUBOCTD Xapak-
TEPU3YETCS MUHUMAaJIbHO BO3MOXHBIMU UCKaxeHusiMu. OHa
paBHA BEPOSTHOCTHU HENMPABUJILHOT'O BOCIPOW3BEJACHUS U B
cJlydae rayccoBa IIymMa ¢ pABHOMEPHBIM CIIEKTPOM OTIpe/ie-
JISIETCSI OTHOIICHUEM Y/CJbHOW 3HEPTMHA K WHTECHCUBHOCTHU

TOMEXH ¢ 2:

ljm| (1) — As(0)
oL =— A(t) — t ’.
2071 1 2

3nece T— aimtenbHOCTH curHaja. CoBceM IPOCTOM BUJT 3TO
OTHOIIICHUE TPUHUMAET B THUIUYHOM IS PaJHOJIOKAIIUU
cirydae, kornaa A, (1) = 0:

Y

* =262
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rae Q — sHeprus curuana. B sTom ciayuae "moTeHnmanbHas
TIOMEXOYCTOMYMBOCTb OyIET ONMpPeaessIThCS JTUIIb YHEPruei
CHTHAJIa ¥ COBEPIIECHHO He OyIeT 3aBUCETH OT ero (popMbl"
[11]. CoBpemeHHBIE CTIEIATIUCTBI IT0 PATUO0IOKAIIUY CKa3aIn
ObI, YTO MapaMeTp o SBJISETCS OTHOIICHUEM CUTHAJI/IIYM,
KOTOpOE OMpeAessieT BEepOsITHOCTh J0XHOUM TpeBoru. Ilpu
60JIBIIIOM 3HAYEHUH OTHOILUECHHUS CUTHAJI/IIIYM BEPOSTHOCTH
MPaBIJILHOTO BBIACJICHUS] CHUTHANIA OJU3Ka K eAWHHUIE, a
BEPOSATHOCTD JIOKHOW TPEBOTH CTpeMHTCS K Hyiro. He-
ckostbko mo3xe (1948 r.) K. IlleHHOH MOJIy4MJI COOTBET-
CTBYIOIIME pPe3yJbTaThl IJis OoJiee IUPOKOro Kjacca
noMex. XapakTepHO, YTO PEIIAIONIYI0 POJIb IJIsl MOTEHIH-
aJIbHON TTOMEXOYCTOMYMBOCTH UTPAET IHEPrusi, a He MOIII-
HOCTh CHUTHajla. DTO OOCTOSITEJIbCTBO HE BCET/Ia BCEMU
nounMaetcs. CoBpeMeHHble METOAbl (HOPMUPOBAHUS CHUT-
HaJla 9aCcTO PACCUUTAHBI HA €ro HeOOJIBIIYI0O MOIIHOCTD, a
caM IIPOIIECC €0 BbIAEJICHUS! OMUPACTCS HA cxkaTue (ONTH-
MaJIbHYIO QUIIBTPAIINIO) B IPUEMHOM ycTpoiicTse [8]. OkoH-
4aTeJbHBI OTBET HA 3aJaHHBIH B Hayalle OUCCEPTALUU
BOIIPOC CBOJUTCS K YTBEPXKIECHUIO, YTO JUISl MOBBIIICHIS
MOMEXO3AIUIIEHHOCTH CUCTEMBI CBSI3U HEOOXOIMMO YBEIIH-
YUBAaTh OTHOIIEHHE CUTHAJI/IIYM, KOTOPOE OKa3bIBAeTCs
pelaluM HapaMeTpoM, ONPEACIISIIOLIIUM BEPOSITHOCTD
BEPHOTO BBIICJICHUS CUTHAJIA Ha (poHE TOMeX.

B nocienyromux gactsax paboTsl 3a1a9a paclo3HaBaHUS,
0 KOTOPOW MBI TOBOPWJIM BBIIIIE, JOMOJHIECTCS 3aTadaMu
OIICHKM TapaMeTpoB W (uibTpanuu. TeM caMbIM OXBa-
TBIBAIOTCSI OCHOBHBIE NMPOOJIEMBI CTATUCTUYECKOW pPaauo-
TEeXHUKH. DTO W SBJISETCS OCHOBOW [JIl YTBEPXKICHHUS O
(ynnamMeHnTanbHOM xapaktepe auccepraiuu B.A. Kortenb-
HUKOBA.

OTMeTHM, YTO KO BpeMeHHu Hanucanust pabotel B.A. Ko-
TEJHHUKOBA B TEOPHH BEPOSITHOCTU M TEOPUU CIYIAMHBIX
MPOLIECCOB MAaTEMAaTHKaMHU OBbLI MOJYYeH DS BaKHEHUIINX
pe3yJIbTaTOB B TeOpHU (UIbTpALlUy, TEOPUU OLEHKU Mapa-
METPOB, TEOPUH CTATHCTUYECKUX PEIICHUIA U T.11. 37eCh MbI
CTAJIKHBaeMCsl C CHTyalued, aHaJOTUYHOW CHTYalluu C
TeopeMoil OTcYeTOB. Pe3yabTaThl MaTEeMAaTHKOB HE JOXO-
WA JO CBOEro MOTPEOHUTENs, M HYXHBI ObUIM YCHJIUS
JIPYTUX CIENHATUCTOB, YTOOBI OHHM MPHOOPETN MpaKTHye-
ckuit cMbIcia. B 1998 r. Obuta omyOimkoBaHa ctaThsi Bepay,
nocBsleHHas nsaTuaecsaTuierno teopun lllennona [12]. B
Hell, B YaCTHOCTHU, TOBOPUJIOCH, YTO HAMOOJIBIINIA BKJIA] BO
BHE/IPEHNE TEOPUM CJIY4YalHBIX IPOLECCOB B MHCTPYMEHTA-
puii uHxeHepoB cBsi3u BHecsm Bunep [13] u Patic [14]. Ognako
pabota Bunepa, onybnukoBanHas B 1949 r., He Morja ObITh
m3BecTHa B.A. KotenpuukoBy B 1946 1. UTO Kacaercs
paboThrl Paiica, To oHa 6buTa onyOsimkoBaHa B 1944 1., u 3T0
eQMHCTBeHHAsi paboTa, Ha kotopyro B.A. KotenbHUKOB
cchUIaeTcsl B CBOeM auccepranmuu. J{pyrux CCbUIOK HET
MOTOMY, YTO He OBLIO MPEAIIeCTBEHHUKOB. B cBs3U ¢ 3TUM
Braaumup AjekcaHAPOBUY C TOJHBIM OCHOBAHHEM MOXKET
CUNTATHCSI OJTHUM M3 OCHOBOIOJIOKHHUKOB CTATHCTUYECKON
paarnodu3uKK ¥ pagUOTEXHUKU. DTa €ro BBIIAIOIIASCS POJIb
MOYEMY-TO HE OYCHB IITMPOKO OTPAXKAETCS B HAYIHO MEUATH.
To, 4YTO CTaTHCTUYECKOE MBIIIJICHUE HEe OBLIO pacmpocTpa-
HEHO CpeOy PaJuOMHXEHEPOB B Te TOABl JOCTATOYHO
IIUPOKO, TMOKA3bIBAET U CaM CHOCOO W3JIOXEHHSI PadOTHI
B.A. KorenpHnukoBa. HecMoTps Ha TO, 4TO B Heil Bce BpeMst
pedb WAET O CIyYaiHbIX MpOIeccax, TaM HE BCTPETHUIIb
TEPMUHBL: KOPPEJSLMs, CHEKTpajbHAsl IUIOTHOCTb M Ap.,
XOTsI HESIBHO OHM MPUCYTCTBYIOT. CaMa mpolenypa npHuHs-
THS PEIIeHU CTPOUTCS Ha 0ailleCOBCKOM CTpaTeruu, HO 3TO
HE YNOMHHAeTCsS B TeKCTe, a (opmylia IS aupUOPHOR

BEPOSATHOCTH IPOCTO BBIBOIUTCS HMCXOHs 3 'pa3yMHBIX"
coo0OpaxxeHuil.

Kak yxe ormeuanock, Teopus nomenyuaivioil nomexo-
yemotiuusocmu ObLIa OMyOJIMKOBaHA JIUIIB B 1956 1., Kor/ma
[IMPOKOE TPU3HAHKE TOJIYYMJIH PabOTHI MHOTHX JPYTHX
aBTOpoB. IloaroMy 3Ta paboTa XOpOIIO W3BECTHA JIUIIb
TeM, "KTO 3Haer", M B mOCIIeIHEeE BpEMSsI MHOTAd IUTHPYETCS
B OCHOBHOM pOCCHHCKMMH YyYEHBIMH. DTO, B OOIIEM-TO,
ecrecTBeHHO. Hayka He CTOUT Ha MecTe.

4. Pagnonokanusi nianet

Paguonoxanus miiaHeT SBISETCS €lle OJHUM BeJIMYalIInM
JIOCTUXKEHUEM B HayuyHOM TBopuecTBe B.A. KoTenbHuKOBA.
B 1960-x rogax pa3BUTHE PaKEeTHO-KOCMHYECKOW TEXHHKHU
OTKPBLIO BO3MOXHOCTb 3aITyCKa KOCMHYECKHX ATIMapaToB K
npyrum tianetam CoJIHEYHOU cucTeMbl. JIjIsl yrmpaBJieHus
MOJIETAMH 3THX alapaToB HEOOXOAUMO OBLIO JOCTATOYHO
MOJIHOE 3HAHHME TOJOXKEHHs IJIaHeT. ACTPOHOMHYECKUE
HAOJIIOJICHUs, IPOBE/ICHHbIE K TOMY BPEeMEHH, OOeCIeUrIN
JIOCTATOYHO HAJIeKHBIE TaHHBIE 00 OTHOCHTEJILHBIX pa3Me-
pax COJTHEYHO! CHCTEMBI, OJJHAKO [IJIsl YCTIEITHOM MeXILIa-
HETHOM HaBHUrallMd HEOOXOOUMO OBLIO XOpollee 3HAHUE
a0COTIOTHBIX pa3MepoB cuctemMbl. OCHOBHOW MaciiTabHOU
BEJIMYMHOU, XapakTepusyromiei pasmepbl CoJaHEYHOU
CUCTEMBI, SIBJISICTCSI aCTPOHOMUYECKAs eMHUNA (a.e.), paB-
Hasi OOJIBIION MOJIYOCH AJUIMIITHYECKONH OpOUTHI 3eMJIH, NN
cpenaeMmy pacctossHuio 3emim oT CousHna (0KoJio
150 Mot ¥xM). OHA MOXeET ObITh pACCUMTAHA, €CIIM U3BECTHO
paccTosiHue MEXIy ABYMS IUlaHeTaMH. Pammosokamusi u
MIPEIOCTABIISIET TAKYIO BOBMOXXHOCTD. 32 €€ OCYILEeCTBIICHHE
B3sUICS KOJIJIEKTUB, Bo3rjasisieMblil B.A. KoTeJbHUKOBBIM.
[Mpu sToM Biagumup AJeKCaHIPOBUY MPOSBHI ceOsl HE
TOJIKO KaK BBIJAIOIIUIICS yYEHBIH, HO U KaK He3aypsTHbIN
opranuzatop. B To Bpems B EBnatopun cozgaBasics UeHTp
JlaJlbHE KOCMHUYECKOM CBSA3U, B COCTaB KOTOPOI'O BOIILIU
MOIIHBIA nepeaaTynk (=~ 10 kBT) Ha qiuHe BOJHBI 39 ¢M U
KpYIHBIE Tlepenaronias u npueMHusle anteHHsl AJY-1000 ¢
3 eKTUBHON MIOMmAAbI0 0KoJo 1000 M?. JIys ycHemHoi
peanu3anuy paguosoKay TpedoBajoch co34aTh O0JIbIIOE
KOJIMYECTBO anmuapaTypsl Ij1s1 GUIbTpalui CUTHAJIOB, U3Me-
pEeHHS UX CHEKTPA, YaCTOTHI U AP. 3aMETUM, YTO Ha MEPBBIX
Mopax BBMYUCIUTENLHBIX MAIIHH He OBLIO, U MHOTHE aJIro-
PUTMBI HE MOTJIH OBITh PEaIM30BAHBI NMPOTPAMMHBIMU
MeToJaMu. ENMHCTBEHHBIM CIIOCOOOM OBLIO CO3JaHKIE COOT-
BETCTBYIOIIUX YCTPOUCTB COOCTBEHHBIMU CHJIAMH.

To, 4To B Ty MOPY paInoIOKANHMs IUTAHET ObLIa HEmpo-
CTBIM [IEJIOM, CBUAETEILCTBOBAJ 3apyOekHBIH OmBIT. 1ep-
BBI€ MIOMBITKH Pagroiokanuu BeHepbl ObUH MpeIIPUHSITH B
CIOA B 1958 1. [16] u Anrmum B 1959 1. [17]. Onnakxo
pe3yJIbTAThl 3THX IKCIEPUMEHTOB OKA3aJMCh OLIMOOYHBI-
MU. DTO NOATBEPAMII U IepBbIi onbIT Ipynnsl B.A. KoTenb-
HUKOBa. B Havase paboThl MOTEHIIUAJ PaIUOIOKATOpa OBLIT
HACTOJILKO MalJl, YTO JJIsI BBIACJICHHS CATHAJIA TPUXOIUIOCH
MPOU3BONTH €r0 HAKOTICHHUE B TEUEHUE HECKOJIBKHUX YaCOB.
OHaKo Mo Mepe pa3BUTHUS TEXHUKH (YBEJINUCHAE MOIITHOCTH
nepeaTynka, OCHAILCHHE NPUEMHHKA MAaJIOIIYMSIIUMU
MapaMarHUTHBIMH YCHJIUTEJISIMU, BBEACHUE JIMHEHHOW yac-
TOTHON MOYJISIIIAY, COBEPIIIEHCTBOBAHIE METOIOB BBIEIIe-
HUS CUTHAJIA ¥ T.I.) YAQJIOCh pean30BaTh TOYHOCTh U3Me-
PEHUSI MEXKIUTAHETHBIX PACCTOSHUIA BILUIOTH 10 OTHOCUTEJIb-
Holl BemmuuHbI opsaka 1078, uTo 06yciosusIo onpenenenue
ACTPOHOMMYECKON €IMHUIBI C TOYHOCTBIO TOpsaka 1 KMm.
DTa TOYHOCTH B THICSYM Pa3 Jy4llle TOYHOCTHU, TOCTUTHYTON
actpoHomuyeckumu Metojgamu. Ha XVI TenepanbHoit
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accambiiee MEXIyHAPOIHOTO ACTPOHOMMYECKOTO COHO3a
(1967 r.) ObL1O MIPUHSATO, uTO | a.e. = 149597870 £+ 2 km pu
cKopocTH cBeTa ¢ = 299792558 + 1,2 M ¢c~!. Bpems pacmpo-
CTpaHEHUsl PAJAMOBOJIH OIPEHEIISJIOCh CO CTOJb BBICOKOM
TOYHOCTBIO, UTO MPH MEPECUeTe Ha PACCTOSHUE CYIIECTBEH-
HOM OKa3ajach TOYHOCTb 3HAHUSI CKopocTu cBeTa. CienyeT
3aMEeTUTh, YTO PaJUOJOKAIMOHHbIE UCCICTOBAHUS IJIAHET
npoxoauin ogHoBpeMeHHO B CCCP u CIIIA. CymmectBoBaio
COTIEPHUYECTBO HAYYHBIX TPYIII, W, €CTECTBEHHO, MHOTHE
pe3yabTaThl ObLIIN aHAJIOTUYHBIMH.

ITomumo Beneprl npoBoauiace paauosiokanus Mapcea,
Mepkypusi u FOnurtepa. JlaHHbIe 3THX HU3MEPEHHH TaKXke
HCIOJB30BAJIMCH JI1 YTOUYHEHUS] BEJMYMHBI aCTPOHOMUYE-
CKO# emuHHIBI. BBICOKasi TOYHOCTH paJnOJIOKAIIMOHHBIX
W3MEPEHHH MO3BOJIMIIA TIOCTPOUTh TEOPHUIO BUKEHHMS ILIa-
HeT, 0oJjiee TOYHYIO, HEXEJM TEeOpHs, IMOCTPOSHHAs Ha
ONTHYECKUX IAHHBIX. JIJIs1 IOCTPOEHUS 3TON TEOPUU NPUILI-
JIOCh YYUTBIBATH AP PEKThI 0011 TEOPUU OTHOCUTEIHLHOCTH.
TeM caMbIM paInOJIOKANNS IJIAHET CTaJla OJHUM U3 CIOCO-
60B, MO3BOJISFOIINX POBEPATH BLIBOIBI 9TOW TEOPUH.

Pagnonokanmonnble HAOIFOICHUS TO3BOJIMIM YTOYHUTH
npyrue mapamerpsl IuiaHeT. OcoOGeHHO 3TO OTHOCUTCS K
Benepe, 11 KOTOpOH yAa10Ch YTOUHUTE €€ paauyc, NEpUO.
¥ HampaBJieHHWe BpalleHus. B uyacTHocTH, OBLIO yCTaHO-
BJICHO, YTO BpallleHue BeHephl sBJISIeTCS OOpaTHBIM (IO
OTHOIUICHHIO K HATIPABJICHHIO ee ABMXeHus Bokpyr CoJHia)
u niepuoy paseH 243,04 cyr. UHTepecHO OTMETHTB, YTO 3TO
3HaYeHUEe BecbMa OJIM3KO K CHHOAMYECKOMY DPE30HAHCY C
nepuoaoM Bpatenus 243,16 cyt, npu kotopom Benepa npu
KaXJIOM HIDKHEM COeIMHEHUH ObLIa ObI oOpaieHa Kk 3emiie
OIHOW W TOW >xe CTOpoHOM. Boiyiee moapoOHOE omucaHue
pPE3yIbTATOB PAJAUOJIOKAINH TUIAHET MOKHO HAWTH, HATIPH-
Mmep, B [18].

5. Paauosiokannonnoe kaprorpagupoanne Benepol

IIpu ocymecTBIeHUU 3TOW padOTHI, MPHUHECHIEH CIaBy
COBETCKON KocMmmueckoit mporpamme, B.A. KoTenbHukos
He sBJsUICS (popMasnbHBIM pykoBoauTesaeMm. OpHako 06e3
€ro aKTHUBHOI'O Y4acTusl IporpaMma paguoSIOKAMOHHOTO
kaprorpadupoBanust BeHepbl Bpsia i ObLIa ObI peasin3o-
BaHa. 31ech HEOO0X0aUMO ObLIO "CHHXPOHM3UPOBATH',
nmoMuMo VIHCTHTYTa DPAaIMOTEXHWKH M JJieKTpoHukn AH
CCCP, paboty Hay4HO-pOU3BOJACTBEHHOTO OOBEIMHEHUS
uMm. C.A. JlaBoukuHa, OcoOOTro KOHCTPYKTOPCKOTO OIOPO
MOCKOBCKOI'O 3HEPreTHYECKOTO MHCTUTYTA U psjia IPYrHX
MIPOMBIIIJICHHBIX ¥ AKaJIEMUYECKUX OpraHU3anuil. DTo ObLIO
MO/, CUJIy JIMIIb TAKONX MOIIIHOM U AaBTOPUTETHOW JIMYHOCTH,
kaxoit 6611 B.A. KOoTeTbHUKOB.

B 1983 r. ma opOutTy Bokpyr BeHephl ObLIM 3aImmyIieHBI
UCKyccTBeHHbIe criyTHUKM "Benepa-15" u "Benepa-16", na
GOpTY KaXIOro U3 KOTOPBIX HAXOMMJICS PaIuoJIOKaTOp C
CHHTE3WPOBAHHOU anepTypou u BeicoToMep. Pannomokatop
MO3BOJINJ TOJIYYHTh U300pakeHNe MOBEPXHOCTH ILIAHETHI,
MEPMAHEHTHO 3aKPBITON 00JIaKaMU M TOTOMY HEBHJIUMOU B
ONTHYECKOM Jrana3one. TakuM 00pa3oM yAaaoch HOJTyIUTh
KapTy MOBEPXHOCTH IIAHETHI C MIPOCTPAHCTBEHHBIM pa3pe-
meHneM 1—2 KM, a BbICOTOMEp OOeCHmevYMmJI TOJIyuYeHHE
NAaHHBIX O pesbede ¢ pa3peliaroeil CrocoOHOCTBIO IO
BbicoTe 230 M. Tem camMbIM 4esT0BE4YECTBO BIIEPBBIE y3HAJIO
KaK yCTpOEHA IMOBEPXHOCTh CEBEpHOW 4acTH BeHepbl Ha
miomamy 115 M km? (25 % obuieit miomaan Benepsr).
PesynbTar, HecoMHeHHO, ObL1 BhImarormMcs. CoycTsi He-
CKOJIBKO JIET 3TH UCClieoBaHus ObLM npoaosnkeHsl B CIITA
Bo Bpemst muccun "Magellan", xorja yaanaoch MmoJIyYdTh

U300 pakeHNs TIOYTH BCeil MOBEPXHOCTU BeHEephI C MpoCTpaH-
CTBEeHHBIM pa3penienuemM nopsiaka 100 m. IlmanupoBanue
9TOH MHCCHU TPOBOAMIIOCH YK€ C YYEeTOM pe3yJbTaTOB
COBETCKO# KocMHUueckoll mporpamMmsbl. bojee moapoOHOe
omucanue pe3ynbratoB muccun "Benepa-15", "Benepa-16"
MOXHO HalTw B [19].

3aMeTuM, YTO MOMHMMO CaMOH pPaaMOJIOKAIIMOHHON
CBEMKH MPOOJIeMOil SBJIJIUChL 00pabOoTKa JAHHBIX PagHo-
JIOKATOpa M MOCTPOeHHEe N300 pakeHus! TtaneTel. OmHOI 13
caMbIX CIJIOXKHBIX omepanuii oOpaboTKH B TO BpeMsl ObLI
(dypbe-ananm3. VimeBiimecs B pykax mcciemoBateseid 9BM
OBLIM CJIMIIKOM MAJIOMOLIHBI [JISl BBIIOJIHEHUS 3TOU Ome-
panun B pazymMHoe BpeMsl. Hemapom Torga eme HCHOJb-
30BAJIMCh ONTHYECKUE MPOIECCOPHI AT 0OPabOTKI JAHHBIX
pazapoB ¢ CHHTE3UPOBAHHOM anepTypoi, B KOTOPBIX pyphe-
npeoOpa3oBaHue PaJHOJIOKAIMOHHON TOJIOTPaMMBI  OCY-
IIECTBJISUIOCH C MOMOIIBIO JIMH3BL. YUYACTHUKAMHU MPOCKTA
ObLT pa3paboTaH U CO3/1aH CHENUATBHBIN (ypbe-TIPOIECCOp,
KOTOPBIN MO3BOJIHII IOBECTU CKOpocTh IBM CM-4 1o aTomy
anroputMy 1o 5 x 107 omepammii B 1 ¢ u TeM caMbiM
MMPOU3BECTH MOJIHOCTHIO MUPPOBYO 00pabOTKY paIMoJIoKa-
IIMOHHBIX JAHHBIX U MOCTPOCHUE U300paXKeHUs! MOBEPXHO-
ctu. Do 6bu1 IepBeiid B CCCP onbIT nuppoBoit 06padboTku
PaJMOJIOKAIIMOHHOTO H300paXKeHusl, KOTOPBI B JajIbHEH-
IIIEM KCIIOJIb30BAJICS JIJISI CO3JIaHUsI TIPOrpaMM 00paboTKu
JaHHBIX pagapa "Anmaz".

6. 3akouenne

B cTos1b KpaTKOM COOOIIEHNH TPYIHO OMMCATDH BCE PE3YJib-
TaThl AEATEILHOCTH YeJIoBeKa, momoonoro B.A. Korennuu-
KOBY 10 MacmTady u TiyOMHe MbIIUIeHHs. MBI He KOCHY-
JIUCh, B YACTHOCTH, €T0 GYyHIaMEHTATbHBIX paboT B 00J1acTH
KpunTorpaduu, ero poJid B IPOSKTUPOBAHUU U CO3/IAHUH B
JIOBOCHHOE BpEeMSI CHUCTeMbl paauocBs3u MockBa— Xaba-
POBCK, €ro BKJIaJla B TEOPHIO MAPAMETPUYECKUX YCHIIUTE-
JIeH, ero poJIM B CO3/IAHUU CHCTEM CBSI3H C TJIyOOKO IOTpy-
JKEHHBIMH TIOJBOJHBIMH JIOJKAMH U MHOTOTO JPYroro.
Crnenyer yka3atb, yTo B.A. KoTebHUKOB He pa3 sIBIISICS
MHUIMATOPOM HOBBIX HAIpaBJIEHUH HCCIENO0BAaHUM, IPOBO-
nuMbIx kak B PO PAH, rme o MHOrHMe TOIBI OBII
IUPEKTOPOM, TaK U B ApYrux opranmsanusx. Ocobo ciemyet
OTMETHUTD €T0 POJIb B pA3BUTUN KOCMUYECKUX HCCIIEIOBAHNUM,
KOTOPYIO OH OCYIIECTBIISLT OYy4d BHUIIE-IPE3UAEHTOM AKa-
nemun Hayk CCCP u mpencemareneMm coseta "HTepkoc-
moc".

IMoaBoAst UTOT, MOXKHO CKa3aTh, 4TO Biagumup Asek-
canapoBnd KOTeTbHUKOB SIBJISUICS BBITAOIIMMCS YUSHBIM U
nHXeHepoM XX B. — OJIHUM U3 OCHOBOTOJIOKHUKOB ITH(]-
POBOI TEXHUKH aHAJA3a CUTHAJIOB, TCOPUH HHPOPMAIIUH,
CTATUCTUYECKON PaarodU3UKU U PATUOTEXHUKU, PAIUOTIO-
KaIMOHHOU acTpoHOMUHU. OJIUH TOJIBKO 3TOT KPATKUH Tepe-
YeHb SICHO YKa3bIBAET, YTO MBI HMEJIU AeJI0 C KpYyIMHenel B
HACTOPUU CTPAHBl M HAYKU JINYHOCTHIO, BHECIIIEH OTPOMHBIN
BKJIAJT B pa3BUTHUE HAYKH.
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B.A. KorebHuKOB
U oTe4yecTBeHHAs MG PoBaHHASI CBA3b

B.H. Cauxos

Brnagumup AnexkcanapoBuu KOTelIbHUKOB — OJUH U3
BBIJAIOIINXCS OTEUECTBEHHBIX YUYCHBIX, TPYIbl U HAay4YHAs
eI TEIbHOCTh KOTOPOTO OOOTATHJIH MHPOBYIO HAayKy H
CTaJIM KJIACCUYECKUM HacJeIMeM HE TOJIbKO JJIs Hallel
CTpaHbl, HO M Ui Bceil 0OIIeueI0BEYeCKO HAYKU U KYJIb-
TYDBL.

Cpenu mmpokoro crektpa goctmwkenuit B.A. Korenbau-
KOBA B I[EJIOM psifie 00JIacTel HayK! B TEXHUKH 0CO00e MeCTO
3aHUMAIOT PAbOThl IO CO3JAHUIO 3aCEKPEUEHHOH CBSI3U
cTpaHbl. ITpobiemamu cekpeTHOW TejnedoHUM U Teserpa-
¢unm o cran 3anmmartrbcs B 1930-x romax B CBS3U C
pa3paboTkoit annapaTypsl 3aceKpeunBaHus TejaerpadHbIX U
TeneoHHBIX Mepeaay Ha KOPOTKOBOJIHOBOW JIMHUU CBSI3U
MockBa—XabapoBck. HayuHo-TeXxHHYECKMMHU 3aJavyamMu
pa3paboTku 3acekpeunBaroliel Tesie)OHHOM annapaTypsl B
TO BpeMs 3aHUMAJIOCh HECKOJIbKO OpraHM3alUid, pe3ysbTa-
TOM [JIeSITeIbHOCTH KOTOPBIX OBLI BBINYCK MajbIX Cepuit
TAKOW anmnapaTypsl, HICIOJIb3YEMOU HA JIMHUSX CBSI3U.

B ocHOBHOM 3TO OBLIA TaKk Ha3bIBaeMasi MACKHPYIOIIAs
anmnaparypa, B KOTOpoll IpeoOpa3oBaHue peueBoro CUrHaia
IPEICTaBJISATIO COOON MHBEPCUIO CIIEKTPA PEUH, COCTOSIIYIO B
TOM, 4YTO HU3KHE YACTOTHI PEYM MHBEPTUPOBAJMCH C BBICO-
KHMH, & OCTaJIbHBIE YaCTOTHI MEPEMEIIATNCH OTHOCUTEIBHO
[IEHTpa TOJIOCH crekTpa. [Ipm TakoM mpeoOpa3oBaHUA
BOCCTAHOBJIEHHE OTKPBITOW pPEeYd NMPU HECAHKIIMOHUPOBAH-
HOM IIepexBaTe 3aCeKpEUeHHOH Iepesauyu He CO3JaBaJlo
6OJIBIINX TEXHUYECKUX CIIOKHOCTEN JJIsl IPOTUBHUKA.

3acnyra B.A. KoTeapHUKOBA COCTOMT B TOM, YTO OH
MIPEIIOKUI HCIOJIb30BATh B TeJleOHHOM anmapaTtype 3ace-
KpeunBaHus 00Jiee CII0KHbIE, HO TEXHMYECKH OCYIIIECTBUMbIE

npeobpa3oBaHus peueBoro curxnaja. Hapsny ¢ nepecranos-
KO YaCTOTHBIX TOJIOC C HMHBEpPCHEW OBbLIO MPEIIOKEHO
MPUMEHSATh BpeMeHHBIe TepecTaHOBKH 100-MUJLTUCEKYHI-
HBIX OTPE3KOB peud. YTIpaBjeHUEe YACTOTHHIMH M BPEMEH-
HEIMU TIEPECTAHOBKAMH Ha Iepeladye W IpUeMe OCYIIeCT-
BJISIOCH IMU(PPATOPOM. B YCIOBUSIX OTpaHHYCHHBIX BO3-
MO>KHOCTE TEXHUKU TOTO BpPEMEHH, JieKalleld B OCHOBE
9 GEKTUBHBIX METOI0B HECAHKIIMOHUPOBAHHOTO BOCCTAHO-
BJICHHS TMPEOOPA30BAHHON peur, METOH 3aCeKpeUMBAHUS
TeehOHHBIX Tepenad, npemioxeHHbii B.A. KoreiapHuko-
BBIM, UMeEJI IOCTATOYHO BBICOKYIO CTOUKOCTD.

Jns pa3paboTku ammapaTypbl 3aceKpeuMBAHUS Telle-
rpadHbIX 1 TeJeOHHBIX Hepenay, B TOM YHCIE C UCHOJIb30-
BaHMEM NpeoOpa3oBaHuii, npeaioxeHHbix B.A. KoTenbHu-
koBbIM, B 1939 1. B LlerTpassbHOM Hay4YHO-UCCIIEIOBATEIb-
cKkoM MHCTUTYTe Hapkomara cBsI3W OBUIM CO3/IaHBI JIBE
Jlabopatopuu. PykoBoacTBo j1abopaTopusiMu ObLIO MOPY-
4yeHo B.A. KoTenbHUKOBY.

B 1940 r. B 1a6opatopun B.A. KoTepHIKOBA Havaiach
pa3paboTka kpaiiHe HeOOXOIUMOW B TO BPEMSI NI BOOPY-
KEHHBIX CHJI TOCYJapcTBa TeIe()OHHOHN 3aceKpeunBaroIIeit
ammapatypbl. [IpuMepHO B TEUCHHE TPEX MECAIECB IMOCIE
Havasia Bemukoit OtedecTBeHHON BOWHBI OJjlarofaps caMo-
OTBEPXKEHHOMY TpPYyIy COTPYIHUKOB Jlabopatopuu ObLIU
WM3TOTOBJIEHBI M HCIBITAHBI JJA00OPATOPHBIE MAKETHI OT/IE/Ib-
HBIX OCHOBHBIX Y3JIOB aNlapaTypbl 3aceKpeunBaHus. B
TPYIHBIX YCIOBHSIX BOCHHOTO BPEMEHH, BKJIFOUYAIOIINX JBa-
Kyauuro jabopatopuu B Yy, ObUIM CO3JaHBbI OIBITHBIE
00pa3upl  Teae(POHHOM 3acCeKpeuMBAIOIIEH ammapaTypsl,
KoTopble moayunid "Goesoe kpemienue" B 1942 r., xorma
IPOBOJHBIE JIMHUU CBS3HM C 3aKaBKAa3CKHM ()POHTOM OBLIA
HapyIeHbl BO BpeMsi 6oeB B Ctanmarpane. B manpHelmem
9Ta ammapaTypa HCHOJIb30BAJIACh JJISI 3aCEKpEUUBAHUS
KOPOTKOBOJIHOBBIX KaHAJIOB CBsI3U, 1O KOTOPbIM CTaBka
BepxoBHoro ['maBHOKOMaHAOBaHMSI OCYILECTBIISLIIA CBS3b C
(¢ponTamMu. AmnmapaTypa 3aceKpeuMBaHUs Tesie()OHHBIX
nepeaay B MOCIEAYIONe TOAbI MPUMEHSIIACh U HA JIUATLIO-
MAaTHYECKUX JIMHUSX CBsI3M M OCKBBI ¢ XeTbcHHKH, [Taprmkem
n BeHoil i MpOBEJCHUSI MEPETOBOPOB IO 3aKJIIOUCHUIO
MUPHBIX JIOTOBOPOB MOCJE€ OKOHYaHUsS BTopoit mMupoBoii
BOUHBI, a TakXe IpHu npoBeaeHuu Terepanckoit, SaTUHCKOMN
u [ToTcmamckoii KoH(pEpEHIHil rJ1aB TpeX CTpaH.

CucreMbl 3acekpeunBanus TeneonHoi nHGopManuu Ha
OCHOBE YaCTOTHO-BPEMEHHEIX MNPeoOpa3oBaHUil pPEueBOro
CHUTHAJIA 11O CBOEH CYIIIHOCTH HE MOTJIM OOECIIeUUTh FapaHTH-
POBAHHOM 32U TH HHYOPMALIUH B YCIIOBUSIX 3HAYUTEILHOT O
MOBBILLICHUS BO3MOXHOCTEH BBIYACIUTEILHOW TEXHUKU U
pa3paboTKH METOI0B AeI(PPOBAHNUS 3aCEKPEUEHHBIX TeJIe-
(bouHBIX cooOmenuit. sl co3ganus annapaTypbl TapaHTH-
POBAHHOT'O 3aCEKPEUMBAHUS PEUeBOM HHPOPMAIIHN HEOOXO-
UMO OBLIO MCHOJIB30BATh MPUHLUN AUCKPETH3ALUM IPU
nepeaye CUrHAJIOB 10 KaHAJy CBSI3U U pa3paboTaTh Criocod
croiikoro mudpoBanus uHGpopmanuu B udposoii popme. B
pellieHre IepBOi 3aa4u CYIIIECTBEHHBIH BKJIA] ObLI BHECEH
B.A. KotenpaukoBwM errie B 1932 1., Korj1a oH OImyoIMKoBaJT
cratero "O nponyckHoii ciocobroctr "3pupa U npoBoJIOKH
B AJIEKTPOCBs3U", B KOTOpOH CHOPMYIMPOBAT TEOpEMY,
OTIPE/IETISIIONIYIO YCIOBHSI AUCKpeTH3auy pyHKIui u HOCS-
IIYIO TeTePhb €ro UMsL.

Bousbiioe 3Havenue 1uist co3aanus teaedonnoro mudpa-
TOpa TapaHTUPOBAHHOW CTOWKOCTH WMeJa pa3padoTka
BOKOJIEpa, OCYIIECTBJISIIOLLETO COKPAILEHUE CIEKTpa CHUI-
HaJia, 0TOOpaXxaroliero peyb, B gecsatku pas. B.A. Koreb-
HUKOB Cpa3y OIEHUJT TNEPCIeKTUBHOCTh WCIOJIb30BAHUS
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