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1. MYCTAHIEPbI rONyEbiX NPEPUH

B cBoe BpemMAa Hae3fHMKH, YyHpollasBLiHe AHKUX noO-
Laged — MYCTaHros, — HasblBaflUCb MYCTaHrepamu. 3To
CYAHO, CAeNaHHOEe W3 CaMbiX MPOYHbIX COPTOB MNAACTHKA H
ocHaujeHHoe aBuratenem B 300 n. C., BNosHe CPaBHH-
MO C JHHOM Jiowaabio. YNPaBuTbCA € HHUM TPYAHO, OCO-
GeHHO Ha G6OonbLUHX CHOPOCTAX, a Hae3gHWHam chepyeT
No6eCNOKOHTLCA O HapneMalled 3KHNHPOBKe, fabbl XOTb
KaK-TO 06e30MNacHTb CBOIO MH3Hb,

2. NOCMOTPMM, HAH Bbl BWIAUTE

CroneTHAMH YCTPOWCTBO uenoseueCcHoro rnasa Gbino
‘3aragHon pNA NbIT/MBbiIX YMOB. H TONBHO. Halwe BpeMA .
NO3BONMAO 3arffHYTb nNoriyGMe B «3epPHano aywH», Co-
BpeMeHHad O(TanbMONOrHA o6naflaeT MoOWHbIM apceHa-
nOM TexHHYeCKHX CPeacTs, ¢ MOMOLULbIO HOTOPbIX cne-
LHaNHCT MOMET BbISBHThL.CaMble TOHKHe H3MeHeHHA B
CTPOEHHH H PYHKUHOHHPOBAHHHK TNasa.

3. KYAA SANPATATD ABUIrATEND

Fae TonbKO He pacnonaralwT coBpeMeHHble ABTOKOH-
CTDYKTOPbI aBTOMOGH/ALHOE «CepAle» — pABHraTenb: ne-
pea, nop W No3agM BogWTenAa. Jta MOAHMHHAUWA NPH-
Wwnack Mo BHyCy 3anapHOrepMaHCHHM pa3paGoTyHKaMm.
REHIMOK «NpHAenNUNCA» BOAW3M 3agHero MocTa, 4To CO-
3aano oripefieneHHbleé BbIFOAbl, HO BOT BOAWTeNI0 NPH
nonoM{e NPUAETCA H3PAAHO MONOTeTh, NPOBORA AHAr- .
HOCTHHY H PeMOHT MOTOPa.

4. BONWEGHAA CHAIA HAYHH

Euwe TPH AeCATHa seT Ha3lag CNeLHaNHCTbI-3MEeKTPOH-
WHKH C HefloBepHeM BCTpPeYaNHd YyTBepMpaeHHA NPOrHo-
3HCTOB 0 OYAYUWHX HKOMMNbIOTEpPax-ManloTHax, CnocoGHbIX
XPaHHTL H 06pabaTbiBaTb MHANHOHbI GHT HHGPOPMaLHH.
CerofHALWHHA feHb NMPHHOCHT BCe HOBble W HOBblie CiOP-
npH3bl. MHHPOMOAYNH-YHMbl MPHXOAAT Ha CMeHy rpo-
MO3AKHM 3aMOMHHAIOWHM AYeHHKaM. B 3TOT 4YMn MOM-
HO BNOMHTL 32 Tbic. OHUT, MNpHYeM HKOHCTPYKTOPbLI
YTBEpMAaoT, 4YTO npefen euje He AOCTHrHyT!

8. NYTEWECTBME K APEBECHOA BEPXYIWHE

3aroToBHTeNH HEAPOBbLIX OPexoB H3AABHA MNOJL3YIOTCA
AOBONLHO MNPHMMHTHBHOHW TexHonorHewW co6opa. Mo crtsO-
Ny pepesBa OblOT fepeBAHHOH HKONOTYLIKOW, Hepp B3Apa-
rMBaeT H... OCbiMaeT OXOTHHHKA AoOMAeM LIHWeK. A no-
4yemy Gbl He HCNONb30BaTb BMECTO HKOJNIOTYLWKH TaKoe
HexXHTpoe ycTporcTso? Ha Toncryio BeTBb HalGpacbiBaeT-
CA HKPIOK C NOABA3aHHLIM K HeMy HKaHaTOM, nocie Yero
cGOpPLU{HK, Bpallana PYHOATHY neGefKH, JerKo nopGH-
paeTcA K 33BETHbLIM «MJIOAaM».

6. SAYEM HYENOBEHY MONIHKA?

CerogHa, HoOrpa NHHHH 3NEeKTPonepepayd HanpsaMeHH-
em B 1500 KB CTaHOBATCA HEOTBHEMNEMOH YacTbi0 3Hep-
FOCHCTEMbI CTPaHbl, y4YeHble He NpeKpawalT pador no
HcciefoBaHHIO... MonHuA. Tipaspa, n1abopaTopHbIX, «MpH-
PYUeHHbix», Pa3psaf MemAy ABYMA lIapaMH Bbi3biBaeT-
CA IHITAQHTCKUM HanpaAMeHuemM B 7 MAH. B, a HyeH
gu ANA NPOBEPKH HaAEHHOCTH BbLICOKOBONILTHLIX Ha-
eneH.

7, NOMEHLIUE MYCHYNOB, NOGOMNbIUE
MEXAHU3MOB

Mbi y)Xe NpPHBBLIKAH K TOMY, YTO TAMenble, TPYAOEM-
KHe paboTbl BCe 4aljle BbINONHAIOTCA C MOMOLYbIO ca-
MbIX pPa3HoO6pa3HbiX MalWHH. Yero ToNbHO HeT B apce-
Hajle - coBpeMeHHbIX AOpPoMHHKOB! CHpenepbi, 6ynbgo3se-
pbl;, rpefigepbl, MexaHH4YeCHHe NOMaThbl, MOrPY3YHKH; BHC-

' HaBaTOpPbl, KAaHABOKOMNAaTe/IH... ITOT MOLHbIH <HKOMGaHH»
NIerKo BbIKOBbLIPHBAaeT H3 MOYBblI «33ACTPABLUME» Tam Ba-
NyHbl H HKaMHH, nocse 4ero OYHILaeT fopory or Ka-
MEHHOro «Mycopa». y §




PELUEHHA
NAPTHIHHOTO CHE3JIA—
PYKOBOACTBO K JEHCTBHIO!

3asepwmn csoio pabory XXVI cvespg
KMNCC. Raptusi HameTrwna nporpammy
SKOHOMMUYECKOrO M COUMaNbHOro pas-"
BMTMS  Hawieil .cTpaHsl Ha 1981—
1985 roasl M Ha nepwop po 1990 ropa.
Euje OAMH TIMraHTCKMM lWiar Bnepes
cAenaer HalWle HapoAHOe XO3SHCTBO B
11-% narunerke.

Monogems Bcerga MHTepecosanack
HOBOH TEXHMKOW, y4acTBoBana M y4a-
CcTByeT B e€e BHEAPEHMM B HapoAHoe
xo35KcTBO. B 11-4 nArMneTke nNO3yHr
«Monofieb — 338 HOBYIO TeXHMKyI»
CTaHOBMTCS BEAYUMM, NPOAOIMKAA NM-
HMIO KOMCOMONa Ha oOBnajieHMe 3Ha-
HHSMM, [AOCTHIKEHMSMM HAYKM, TEXHM-
KM W KyNnbTypbl.

C storo Homepa ypHan Geper Ha
ceba 3apauy ueneHanpaBneHHOW npo-
naraHfbl MarxcTpanbHLIX HanpasieHWH
B Hayke M TeXHMKe, MNpPM3BAHHBLIX
paAuKanbHO OBHOBMTb MHOTMe NPOM3-
BOACTBEHHbIe Npoueccsl B HapORHOM
Xo38McTBe. Mbl OTKPLIBaeM 3Ty TeMa-
THUYECKYIO NWHMIO JXYPHana ABYMS Ma-
Tepuanamu: 06 MCNONL3OBaHMM con-
He4YHOW 3HepruM Ha ypOBHE KOCMMue-
CKMX 3HaHMH M HeobGxoaumocTH co3pa-

HWS NPHHUMNMBNLHO HOBOrO  TPaHc-
MOPTHOTO M CTPOMTENBHOro cpep-
ctBa — AMpwKabna — ANA OCBOEHMS

rny6unnblx paiioHos Cubupu w Hanb-
Hero Bocroka, (QoOpMHpPOBaHMA HO-
BbiX TEPPUTOPHaNbHO-NPOMBIWNEHHBIX
KOMNNEKCOB, YAANeHHbIX OT O6MMTLIX
LLEHTPOB M Marucrpanes. 3TH Marepu-
ansl nono)ar Hauano GonbwoMmy pas-
rosopy o6 y4acTMu Monoaexu B osna-
ACHMM HOBOM TEXHMKOM.
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.6apbepaM#, U MOIIHBIE

{. K CONHEYHOH
9PE JHEPTETHKH

Cosfanue AaTOMHONM TEXHUKH 1O
mpaBy IpPUBHAHO DeBOJIOLHell B dHEp-
reTmKe, ¥ ee TBOpUH He 0ea ocHoBa-
HUf YTBEDKAAIOT, dTO CePALEBUHOM
JHEpPreTUKH OyAylmero HAOJMKHA CTATh
u craHer arToMHas 9Heprua. Tax
MOJKHO JU B DJTHX YCJIOBHAX BECTH
pedh O KAKOM-TO ¢COJNHEYHOM BeKe»
sHepreruxku? [a, emle CuBCeM HeAaB-
HO TakMe pasroBOpbl OblIu Obl Gea-
OCHOBATEJHHEL. HO cerogHA Hpu OHICT-
POM  COKpalleHMM JerKofOCTYMHBIX
3amacoB He@TH M rasa M I1IOCTOSHHOM
yacecTo4eHUUd TpeGoBaHMIl K XHMHUe-
CKoii, pafHAT[HOHHO¥ H TeIIOoBOH dH-
CTOTE DHEProlpPOM3BOACTBA YiKe oOHe-
BHAHO, 9UTO CKOPO DasBHTHE 3eMHOH
SHEPreTUKH OyAeT CAepPIKUBATHCA He
TeXHUYECKMMH, & 3SKOJOrHYECKHMH
TEpPMOAAEP-
HEIe SJEKTPOCTAHIHMH CKOpee BCero
NpUAETCH PpAaCHoJaraTe BHe 3eMIH.
B To ke BpeMa uAeT OBICTPOE CO-
BepIIeHCTBOBAHHE IIPOIECCOB yJIaBJIM-
BaHHA U npeobpasoBaHMA a6CONIOTHO
YHCTOHl BO BCEX OTHOIIEHHAX COJHEU-
HOH dHEPrHH.

Emme 6oJsiee 3aMeuaTeNbHEIE Iepec-
IeKTHBH OTKPHIBAIOTCH Tepef COJHeY-
Hoif sHepreTHkoii B kKocmoce. He cny-
uaifHO O pa3BUTHH STOr0 HallpaBle-
HUA OueHb 3aboruica, OyAydH DYKO-
BOAUTENEM COBETCKON KOCMHYECKOM
nporpamMmsl, arajgemuk M. B. Kex-
aeim. <«Ha coBelaHMAX Yy Hero, —
BecrioMuHaer axagemMuk B. C. ABgyes-
ckmii, — He pas3 paccMaTPHBAJNCH
pasiuuHble BAPHAHTH KOHCTPYKIU
OpGUTANBHHX COJHEYHHIX  BJIEKTPO-
cTaHiuui, enocobnl BHIBeAeHUS M cOop-
KA B KOCMOCe, BOIPOCHI CO3TaHHA
IUIEHOK AJAfA COJTHeYHHIX GaTapeif, Ipo-
GaeMsl nNpeoOpa3oBaHUA ODHEPLHMHM H
nepefaun ee Ha 3eMJI0 €  YYETOM
OXPAHBEI OKpYKaloIleil CpeAH M 3KO-
"HOMHYecKoro 3bddexras.

B Hamm gHE upobireMa OBJIAJEHHS
COJIHeYHOH SHeprueif KocMoca CTaHO-
BUTCA OJAHMM H3 OCHOBHEIX CTHMY-
JIOB DA3BHTHS BHE3EeMHOIO IIPOH3BOA-
cTBa, NOJOGHO TOMY KaK B KOHIE IIpO-
INJIOTO BEKA OHa IOCHYXKHJa OCHOBOH
¢caMOro POMJAEeHHA HAYIHOH KOCMOHAB-
tuku, Torga K. 3. IJMonKoBCKHI TO-
pasuica 0O0men3BeCTHOMY (AaxTy, YTO
nouTH Bes 3Heprus ConHna nponagaeT
fecmojie3sHo - AJiA JIOfeil, #  ueie-
YCTpeMJIEHHO CTAJ MCKATL CIOCOG
oBNajeHUs BCeil aTolM sHeprueil. B pe-

OHEPTETUKA

3yJ5TATE HM OnlJla CO3LaHA TEOPUA
PeaKTHBHOrO JABHKEHMA H H306peTe-
Ha paKeTa Ha JKHAKOM TOIJHMBE Kak
peanbHOe CpPEACTBO  OCYIIECTBJICHHS
KOCMHYECKHX II0JE€TOB. MeuTa O mo-
JeTe K 3Be3gaM IpeBpATHAACh B Ha-
VKY — TEOpEeTHYECKYI0 KOCMOHaBTH-
Ky. Ony6aukosamHylo B 1912 rogmy
BTOPYIO YaCTh CBOEH OCHOBOIIOJIAralo-
meit pa6orei <«HcciaegosaHME MHPO-
BEIX IIPOCTPAHCTB PEeaAKTHBHHEIMH IIPH-
GopaMm» IIMoNKOBCKMII  3aBEPIINJ
croBaMu:  «PeaxTusHEle  HPHOGODH
3aBOKIOT JNIOAAM GecmpefieibHEIE IPO-
CTPAaHCTBA M ZAZYT COJHEUHYIO BHEp-
THI0, B /[Ba MHJIAHApAAa pa3 6Goib-
My, 9eM Ta, KOTOPYI0 YeOBeYeCTBO
HMeeT Ha 3eMIe.

Jlyumrag wuacre 4esoBeYecTBa, IO
BCeil BEPOATHOCTH, HHKOLZA He IO-
rubaer, HO O6yxeT mepecerATHCA OT
COJIHIIA K COJHIY HO Mepe ¥MX Iora-
CaHHA>...

HcropuyecKuit ONTHMHU3M Y4YEeHbA
IIHONKOBCKOr0 BAOXHOBHJ MHOTMX HA
CaMOOTBEP:KEHHEBIl TpYyHL 10 OCYyIIe-
craennio ero ugeit. A B CCCP mocne
noGeabl OKTAGDPA 9TH HAEH IONYIHIH
BCeHApPOAHOE IpU3HaHHMe, IO BCeH
CTpaHe CTajJy BOBHMKATH KPYXKKH, 06-
IIECTBA, TPYIILl 110 M3YYEHWIO MeX-
NIAHETHBIX COOOLIEHUH H peaxKTHB-
Horo ABMiKeHus. IIpo6iaeme crand
yAeNAdATh BHHMaHWE JUIJIOMHUDOBAH-
HBle HHKEHepH M y4YeHnle., Ojgmu u3
HHMX, AaKaZeMHK . A. T'pase,
B 1925 roay mocuUmTAJ HEOOGXOZMMBIM
060ApUTh DHTYSHACTOB KOCMOHABTHUKM
CBOMM ABTOPHTETHBIM IIPHBETCTBHEM,
B KoTopoMm mnucal: <«KpysxEkm mccie-
JIOBAaHAA H 3aBOEBAHHA MHPOBOIO
IOPOCTPAHCTEBA BCTPEUANOT HECKOJIBKO
CKeITEYeCKOe K cefe OTHOHIeHHE BO
MHEOrEX OOINEeCTBeHHBIX Kpyrax. Jiio-
AAM Kaxercd, 4TO0 Aedo uzer o (am-
TacTAYECKHX HeOGOCHOBAHHEIX HPOEK-
TaX NYTeNIeCTBHH IO MeXRIIAHETHO-
My mpocTpaHcTBY B ayxe JKioas Bep-
Ha, Yoaaca mnam PramMvMapHoOHA H
BOoOGme APYTrHEX POMAaHHCTOB.

Mpodeccuonanpabili  y4eHBIH, CKa-
K€M, HanpEMep, aKageMHE, KOHEeYHO,
HEe MOMET CTOATHL Ha 3Tol TOYEe 3pe-
HAS,

Moe coOuYyBCTBHE K BameMy Kpyx-
Ky IOKOHTCA HA CepPbe3HBIX coobpa-
EEeHUAX. YKe NATh JIeT TOMYy Ha3aJ
A YyKa3eBAJT Ha CTPAHHADAX Ta3ersi
«KomMmMyHHCcT» Ha He06XOOEMOCTH HC-
I0JH30BATH 3JJIEKTPOMATHHTHYIO JHep-
ruw Conmma. TIpm 3ToMm 8 pykoBOA-
CTBOBAJICA He KaKUMHA-BHOYAZb daHTa-
CcTHYEeCKMMHE coofpameHHmAMH, a He-
YMOJIHMOH JOTHKOH COBOKYIHOCTH
dakros...

EpuscTBeHBLIN cO0cO6 mpaxTHde-
CEOro HOZX0Za K HCOOXH30BAHHIO

BYAYLLErO

anexTpoMarEATHOM 3Heprmm  Comm-
na HaMedYeH PYCCKHM  yYeHBIM
K. 9. ITH0IK0BCKEM IpPH IOMOINH pe-
AKTHBHBIX NPHGOPOB HIH MeKIJIAHET-
HBIX AaNmapaToB, KOTOpble BIOJHE
y#&e Ppa3paGoTaHEl AAd OTHX IeJei
H SBJIAIOTCH . PeaJIbHOA HeHCTBHTENb-
HOCTHIO 3aBTpammero aEa. Tak 4TO
OpraHH3anHA NAHHBIX KPYXEKOB CBOe-
BpeMeHHa H IejJecoofpasHa».

Cam IImonkoBCKHii M ero mocJieno-
BaTeJH, KpOMe MCXOJHOH IeJH OBJa-
neaus sHeprueit CosaHIla, BHISBHIK
IS KOCMOHABTHKHM MHOXECTBO JpPY-
I'HX, CPaBHHTEJbHO (oJiee IPOCTO JO-
CTHKHMMEIX M IOTOMY Gojee aKTyalb-
HEIX IeJieil X 3aZad [0 HCCJIE0BAHMIO
M OCBOEHHMIO KOCMHYECKOr0 IPOCTPAaH-
CcTBA B HHTEpECAX HAayKH X HAPOLHO-
ro XO3AHCTBA, CTABIIMX OCHOBHBIM
CTHMYJOM AJs GypHOro pas3BHTHS pa-
KeTHO-KOoCMHUYeCcKoHX TexHuku. Ho oc-
HOBOIIOJIOMKHHK KOCMOHaBTHKH IIOCTO-
AHHO ofpamiaj BHUMaHHe ¥ HAa INpo6-
JeMBbl, CBS3aHHBIE C pelleHHeM HC-
XOAHOM Ieau. BoT @parmMeHTHl €ro
pabor.

1920 roj. ONeKTPHYECKHH TOK
MOZEHO IOAy4aTh B 3dHpe TeMH Ke
Pa3HOO0pa3HBHIMH cHOCO6AMH, KaK H
Ba 3emae. HemocpeacTBeHHO € IIO-
MOIIBI0 COJNHEYHOH TEIJIOTHI, IPH IO-
CpeAcTBe TepMO3JeKTPHIECKHX Oara-
peis. Ilocnenmee Gymer HEIKOHOMHY-
HO, XOTA CO BPeMeHeM, MOXeT OmITh,
HaMIyT TAaKHe BellecTBa IJd TEPMO-
3JeKTPHIECKHX GaTaped, KOTOpHIE IO-
urE Bcio Temnory Coamma GymyT mpe-
BpamiaTh B 3JEKTPHAYECTBO.

Hapesxmee nad JOGHIBAHMA  JJIeK-
TPHYECTBA COJHEYHbIE JBHTATENH, KO-
TOpEle MOTrYyT YTHIH3HDOBATH OYEHH
BHICOKHH mponerT (mo 50 m Goxee)
corHeuwHOH# oHepruu. CymHOCTH HX
yCTpoMCTBa TakKasg e, KaKk OOBIKHO-
BeHHBIX IAPOBBIX MABHTATENEH C XO-
JoAmabHEAKOM.. Kak m Ha 3emie,
6OJNBIIOK MHOTOCHJILHBIA JBHIaTelb
IMOYTH IEJHKOM NIpeBpamaeT CBOIO
3HEPTrHI0 ¢ IOMOIIBI0 AHHAMO-MAIIHHBI
B 3JE€KTPAYECTBO.

1926 roaz. Msi MoxkeM QAOCTHTHYTH
3aBOEBAHHA COJHEIHOH CHCTEMBI
OYeHp MOCTYNHOH TAKTHEOH. Pemmm
CHavaJia JierJa#myio 3ajady: yCTpo-
HTh 3¢GHEpHOE NocedeHHe NOGIH30CTH
3emiHE, B KadecTBe ee CIyTHHKA...
IHocenWBIIHCh TYT YCTOHYHABO H 00-
IIeCTBEHHO, OCBOHBIIHCEH XO0pouo
¢ XEH3HBI0O B 3dHupe, MbI yxe Goiee
JerkEM HyTeM 6yxeM H3MEHATH CBOIO
CKOpPOCTH, YAAJIATHCA OT 3eMJIH H
Conmna, BooOme pasryiamBaTh, rie
HAM @IOHPAaBHTCA. OJHEPIrHH e KEpy-
TOM BeJHKOe H306HIHEe B BHJE HH-
KOrla He IOracaimero, HeIpepHIB-
HOTO H JEeBCTBEeHHOr0 JYydJeHCIycKa-
g Conama. JToM 3HEPrAHM CKOJBKO

YroAHO, H YJAaBIMBATH €e HETPYAHO
B OrPOMHOM KOJHYECTBE IPOTAHYTHI-
MH OT paKeThl HPOBOAHHKAMH HJIH
MHBIMH HEH3BECTHBIMH CPEeJCTBAMH...
1927 rox. Conmeunass sHeprag —
IJIaBHOE; TOJBKO MbI He yMeeM eI
NOJb30BAThCA, H MeIIaeT TOMY elle
aTmocthepa, HHYTOMXRHOE HACEJEHHE
(IlmoNKOBCKHi CYHTaJ, 9TO Hacele-
HEe 3eMaHx B OyAymieM [JOAMKHO BO3-
pacte Bo MHOro pa3. — Ilpmmed.
pen.), He3HaHMe M mpodee. JTa 3HEP-
TEA HOA00HA 3JeKTPHYECKOH, M IOTO-
MY HaWJAyT CPeACTBA ee IOYTH IIeJH-
KOM IepeBOJHTh B MeXaHHYECKYIO,
XAMHYECKYI0 H IpodYHe BHJABI 3HEp-
rud. Toapko Halle HeBeXecTBO 3a-
CTaBJfAeT HAC IOJH30BATHCA HCKOIae-
MbIM TomiamBoM. Jla ® HaJOAro JH
XBATHT MHHEPAJLHOr0 ropodero?
1929 rox. Kaxkme BBIrOABI MOXEET
H3BJeYb 4YeJ0BEYeCTBO H3 [OCTYIHO-
cTH He(ecHbIX mnpocTpaHcTB? MHOrme
BooOpaxkaior cebe HeGecHBIe KOpaGam
C JIOJIbMH, NYTEIIEeCTBYIONIAMHA C IJa-
HeThl HA IUIAHETY, IIOCTeIleHHOe 3a-
cejieHHE IUIAHET M H3BJeYeHHE OTCIo-
Ja BHIrOj, KaKHe JAIOT 3eMHbIe OObIK-
HOBeHHBbIE KOoJOHHH. [leso moizer pa-
Jieko He Tak. IlaBHas Heap H nep-
Bble JOCTHXEHHHA OTHOCATCA K pac-
IpPOCTPaHEHHIO 9JeJOBeKa B ddpupe, HC-
NOJB30BAHHIO COJNHEYHOM OJHEPrHH H
NOBCIOAY pacCCeAHHBIX Mmacc. U3 HEHX
co3pmaerca cgepa, KOTOPYI0 MOIET
3amare deaoBex! Ha paBodiEomM pac-
croagau or Conmpma oma B 2,2 MuJI-
Juapaa pa3 Goasmme Bced IIOBepPXHO-
cta 3emian. Bo cTOJBKO ke pa3 3Ta
chepa noaydaer Goiblmle H COJHEY-
HOM 3HEPrHMM CPaBHHTEJBHO ¢ 3emied.
M BoT Haualach INpeACKa3aHHAA
ITHONKOBCKHM KOCMHM4YECKas 3pa de-
JIOBEYECTBA. XOTH IIOJETHl IEPBHIX
CIIyTHUKOB IIPECJHEJ0BAJH YHCTO Ha-
Y4YHBIe IieJd, OHH BJOXHY.IH HOBYIO
KUBHbP M B COJHEYHYIO 3HEPTreTHKY.

Yxe B 1958 roay rperuii coBeTCKHI

M TepBHH aMepPUKAaHCKHH CIYTHHKH
GBELJIM OCHAINEHHI COJIHEYHBIMH Oara-
peavMu. C HUMM B peaJIbHHIX MHOIO-
MECHAYHBIX YCIOBHAX KOCMHYECKOTO
IoJeTa He MOI KOHKYPHPOBATH HHKAa-
KOH  Jpyro MCTOYHHK DHEpruHu.
C pasBuTHEM INPAKTHYECKOH KOCMO-
HABTHKM IIJO GHICTPOE COBEPIIEHCTBO-
BaHHE M COJHEYHHX IeHEPATOPOB.
OneiT pa6oThl OPOMTAJNBHON CTAHIHH
«Camor-6» mokasay, uTo mnpobiaema
cHaGKeHusl SJIEKTPO3HEPrHeH OYeHb
3HEpProeMKoro o0OpyZOBaHHA COBpe-
MEHHEIX KOCMHKYECKHX ANIapaToB 3a
CYeT COJIHEYHOM BSHEPruy IOJHOCTHIO
paspemieHa. YCIexXH KOCMOHABTHKH
OTKDELIKM  IEPCIIeKTHBH  CO3JlaHHUSA
B OyaymieM TrpaHAHMO3HBIX KOCMHYe-
CKHX COJHEYHHIX 9JEKTPOCTaHIHHI
(K9C) pmna cHaGxkeHMs 3Heprueil He

HA OCHOBE UCMOJIb30O-
BAHUSI DOCTUXEHUHA HA-
YKU U TEXHUKMH:

YBEJIMYUTD MACLLTA-
Bbl MACMOJIb3OBAHMA B
HAPOJQHOM XO34HUCTBE

BO3OBHOBJ/ISEMbIX ~ MC-
TOYHMKOB IHEPTMU (TMA-
PABJIMYECKOM,  COJHEY-
HOM, BETPOBOW, FEOTEP-
MATIbHOM).

M3 «OcHOBHLIX HanpaeBneHWM
3KOHOMMHYECKOro

M COUMaNbLHOro

passutus CCCP

Ha 1981—1985 ropasbi

u Ha nepuop go 1990 ropa»

TOJLKO ANNapaToB M COOPYJKeHHi,
paboralomux Ha opburax, HO H
3eMau.

Mur ye HeMHOro mnucajiu O Ipo-
exTrax KI9C (cMm. «TM», N 3 3a
1973 rox), mpencTraBiaAd HX KaK BO3-
MoxHYI0O K 20560 rozmy, Ho MaJdoBepo-
ATHYIO H3-38a HMBKOH BKOHOMHYECKOH
apdexTuBHOCTH 00aCTH  Pa3BUTHA
KOCMHUeCKoM TexHHKH. Ho mpepcras-
neHus MeHsiorca. Ha cerogHa cdop-
MHPOBAJOCH MHEHHE, YTO dHepreruye-
CKHE IIOTPeOGHOCTH UeJ0BeYecTBa MO-
ryr chenars peHraGeapHniMu K39C
yxe B camom Havajse XXI =Beka.
B pesyapraTe 3Ta TeMa IIpeBpaTH-
Jace B OofHY M3 HauboJsee obcysxjae-
MBIX HA MEXAYHAPOAHBIX M HAIMO-
HAJBHBIX KOHIPECCaxX M CHMIIO3HYyMaXx,
no xocmoHasBTuke. Hanpuwmep, Ha Ilu-
oaxoBckuXx ureHuax 1980 roza 6Gmuiao0
5 HayuHBIX HOKJazoB mo K3C.

XXVI cwesx KIICC mocraBmi 3a-
Zady, C OJHOM CTOPOHBI, COCPEZOTO-
YUTh YCUIHA Ha JajbHelnIeM u3yde-
HUM U OCBOEHHUM KOCMHYECKOTO IIPO-
CTpaHCTBA B MHTEpPecax Das3BUTHA Ha-
VKH, TeXHUKM M HapOJHOTO XO3dAM-
CTBa, 4 C APYroil — YBEJHYHTH Mac-
mTabhl MCOOAH30OBAHMA B HAPOAHOM
X03s#cTBE BOB0GHOBIAEMBIX MCTOY-
HHKOB JHEPruM. BHINOJIHEHHE €ro pe-
HIeHUY, HEeCOMHEHHO, IIPHOGJIM3HUT Bpe-
MA <«COJHEYHOM 5phI» DHEPreTHKH.

Nponerapun BCex cTpaH,
coefHHAHTeCDH!

EXHMKA- 3|
OMEWC B 1951

ExeMecAuHbIH
o6LeCTBEeHHO-NOMINTHYECKMUH,
Hay4HO-XyAOMeCTReHHbIH
W MPOM3BOACTBEHHbIH
wypHan LUK BJIKCM
H3gaeTca ¢ Hiona 1933 roga

© «TexHuKa — MoJiofiexH», 1981 r.
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H NEPCMEKTHBD!
PAKETHO-
KOCMHYUECKOH
TEXHHKH

CEPTEX T'PHIIHH,
JOKTOP TeXHHYECKHX HAYK,

npodeccop

EBrEHHM HAPHMAHOB,
HHEEHED

OCHOBHOE IIPEHMYINECTBO COJHEY-
HOl SHEPrMH COCTOMT He TOJBKO
B TOM, YTO €e MCTOYHHK IIpaKTHYecC-
KM HeHucdepnaeM, HO M B TOM, d4TO
B D5KOJIOTHUECKOM OTHONIEHMH OHa
COBEpIIEHHO YHCTA, TO €CTh He 3a-
rpA3HAET OKDPYXKAWOINYI0 CPeny. Bpex-
HBIMH' JJIS BCEro JKHUBOTO NPOAYKTAMH
u rubeasHOM pajuanmue.
ConHma OrpoMHa IO CBOMM MacIHITa-
6am.. JlocraToyHo CKasaTh, 4TO IIa-
namomui Ha 3eMJI0 B TeYeHHe OJHOH
MHHYTHI CBET HeCeT dHEPruio, PaBHYIO
BHIpabaTHIBAEMON BCEMH 3JEKTPOCTAH-
nuamu CCCP 3a moxaropa ropa.

B orpaHndYeHHHIX Mmacmrabax coj-
HEYHAS OSHEPTHA YXKe K MCIO0Jb3yeTcs,
HANpUMep, [JsA HATPEBAHMA BOABI U
o6orpeBaHuMs JKHIUOI. B yZaJleHHBIX
pailioHax Hamelt cTpaHH paboraioT
COTHH HEGOJBIOIMX COJHEYHBIX 3JIeK-
rpocraHnuit. OHM nuTaloT GeperoBnie
Masgku u GakeHBI, JAIOT YHEPTHIO Me-
TEOCTAHOMAM H  BOJONONBEMHHMKAM,
NOMOTaIOIMMM OCBAaMBATh IYCTHIHH.
IIpasaa, BhIpabaTeiBaeMOe MMH DJIEK-
rpugecTBo B 500 u 6Gosee pa3 mopo-
JKe, 4eM HA TEeIJO- M THJPO3JeKTPO-
CTAHIUAX. ITO CYIIECTBEHHO CHEpPIKH-
BaeT pAa3BUTHE HA3EeMHOM COJHEYHOM
sHepreTuky. OJHAKO CIenUaJIHCTH
BHAAT BO3MOXXHOCTh CHHIKEHHHA CTOM-
MocTH BHIpaGaThiBaeMoii HA3€MHEIMH
COJIHEYHBIMH 3JIEKTPOCTAHIUAMH
SHEPIrMH HA OJWH-Ba IIOPAJKA, eciIu
cioza OyZyT NIPHJIOMKEHBI 3HAYUTE]Db-
HBle YCHJAMS X MaTepHaJbHBIE 3a-
Tparel. Ho HaseMHas CoJHe4YHas
3HEpreTHKa, OYeBUAHO, B Jiobom ciay-
Yyae CMOJKET HIrpaTh TOJBKO BCIIOMO-
raTeJlpHY0 poJb. JIpyroe neyo, €ciau
COJHEYHEIE DJIEKTPOCTAHIOWM  CTAHO-
BATCH KOCMHMYIECKHUMH. 1

C6op Jayuucroit sHeprum Coianna
. B KocMoce, 1peoOpasoBaHHe - ee

4

OHeprus

_Hue mnpobiemam
ComHnma B KOCMHIECKOM

COnHeuHble 3NEKTpo-
TepPMOAHHAMHUYECKHM
(cBepxy) H hOTOINEKTPHUECKHM
cnoco6amMM npeo6pa3oBaHHA NYYHCTOH
3HepruH ConHuya B 3NEKTPHYECTBO.

KocmHuecKHe
CTaHUHH c

B DJEKTPHYECKYI0 H IIlepeJadya Ha
3eMII0 AJs MCHOJB30BAHHSA B HaApPOX-

HOM XO03SHCTBe MMEIOT NPUHIHANHAID-
HBle QPEUMYIIeCTBA II0 CPaBHEHHIO

C ee yJaBJIMBAHMEM HA3eMHBLIMH yCTa-
HoBKaMu. Cpeinm HHMX IIOBHINIEHHBHIH
YPOBEHb COJHEYHOH pajuanud, He-
IIPepPHIBHOCTE ITPoIiecca IPOM3BOACTEA
BHEPr'MH, BO3MOYXHOCTh Da3BEepPTHIBA-
HHA B KOCMOCE COOPYKEHHMH TrpaHiu-
O3HBIX pas3MepoB, YMEHBIIEHHe pac-
X0Ja KOHCTPYKIMOHHEIX MATEPHUAJOB,
MHHMMAJbHOE BJIHSHME HAa  OKpY-
JKAIOMYI0 CPeAy B IpoIecce 3KCIJIya-

rauuu cucreme. Beaes 3a K. 9. IIu-.

OJIKOBCKHM, II€PBRIM YKAa3aBIIMM, Ha
3TH IpPEeHMYyINecTBa, 0oJbIIOe BHUMA-
OCBOEHHS 3SHEPTHH
IIPOCTPaH-
crBe ygaensau H. A. PrHHE 1
M. K. TuxoHpaBoB.

B Hacrosimee BpeMs COJHeYHAH
HEPrMs B KOCMOCE MCIOJh3yeTcd Ha
KOCMHMYECKMX anmapaTax zajas obec-
Ne4YeHUS. JKUBHENEesATEeJIBHOCTH JKHUIA-
JKa M DHeprocHaGKeHus annapaTyphl.
Bexgyrcss paboTHI 110 MCIOJB30BAHHIO
COJIHEUHOM B9HEPrud JAJAsS IHUTAHHSA
MapHIeBHIX 3JIEKTPOPEAKTHBHBIX JBM-
rareneit (9PJ]) kKocMHYecKHMX ammapa-
TOB, - IIPeJHA3HAYEHHEIX JJS IoJera
B TPYAHOAOCTYNHEIE O6GJIACTH MeX-
NJIAHEeTHOT'0- IIPOCTPAHCTBA.

Hgeo -3neKTpocHaG:KeHHs 3eMJIH
C TIOMOIIBI0 KOCMHUYECKHUX COJHEYHBIX
3JEKTPOCTAHIUI nyrem nepezadu
SHEPr¥M TI0.: pafHOAydy, HACKOJBKO
HAM  H3BeCTHO, BIIEPBHIE BHI-
CKa3aJ UBBECTHHIH IIONYJAPH3aTOD
KOCMHUYECKOH TEeXHHKH JeTYHK-UHXKe-

, Hep H. A. BapsapoB. B cepum CBOHX-

crareit, ony6aukoBaHHEIX B «¢TexHu-
Ke — MOJOojexHu» depe3 ABa C IIOJO-
BHHOH Troja I1ocje 3amyCcKa IIepBOro
HMCKYCCTBEHHOrO CIIyTHHKA 3eMJIH H
TNOCBAIIEHHLIX IEPCIEKTHBAM HCIOJIb-
30BaHMA KOCMHMYECKHX  ANNapaToB
B HapOAHOXO3ANCTBEHHHX Nexax, Hu-
xonai AJleKCaHAPOBHY nucaxn:
¢...KOTa JIIOAM HaydaTcs 1Iepeja-
BaTh DJIEKTPOIHEPTHIO M3 KOCMOCa Ha
Bemio 6e3 mpoBOZOB, mOAO6HO TOMY

Ha3zeMHble M KOCMMH4YEeCKHe HOMMNJeK-
cbl conzyrcraynoume K3C.
] — HKIC ¢ eKTeHHOH, 3 H

4 — PH, 5 — 8 — c6opka K3C, 9 —
UEeHTP ynpaB/ieHHsA.

KAK CEerofHA OCYINEeCTBJSAETCH CBI3b
IO pajuMo, TBOPYECKAS MBICIB *deJo-
BeKa HAIPAaBHT CBOM YCHJHMA Ha CO-
3aHHE KOCMHYECKHMX TIeJIHO3JIEeKTpO-
CTaHIuUMH, CHA0XKAOImMUX  JKHTeJNel
3eMJH 3JIEKTPO3HEprueili B HEOrpPaHH-
gyegHOM KoamuecrBe» («TM», N 3,
1960 rox, c. 34).

B  gmanpHelimemM = aMepUKaHCKHUl
yuennt II. T'1asep B cBoux paGorax
1968—1971 rogoB KOHKPETHIUPOBAJ
npoexkTHu o6aux KOC, BkIOUas# CH-
cremMy HanpaBJIeHHOM nepexavn
SHEPrHH M3 KocMoca Ha 3eMJI
B CBY puamasone BoaH. OH ke mpep-

JIOXKUI AN pa3MelmeHUdA  BJIEKTPO-
CTaHIHHi CTaIlMOHAPHYIO opouTy.
B Hacrosimee BpeMs KpynHeimue

aMEpPUKAHCKHE a3POKOCMHYECKHEe KOp-
nopauuu Bousr, Pokyaan HHrep-
HOWIHI U Jpyrue paspaGaThIBaIOT
TexHugeckue npoexTsl K3C u comyr-
CTBYIOIIMX MM HA3€MHHX U KOCMH-
YEeCKUX KOMIIJIEKCOB, IPUBJEKad K pa-
6oraM pajMOTEXHUYECKHE, 3HJIEKTPOH-
Hble U 3JEeKTPOTeXHHYeCKHe (HPMEL

OCHOBHBIE THIIbI K3C

IIpoexTHE# o6sux KOC B Hacrod-
mjee BpeMS B OCHOBHOM OIpPE€AeJHJI-
ca. DTO TPaHAMO3HEIE COOPYXKEHHH,
He MMeIOI[Me aHAJora B MCTOPMHM KOC-
MMYecKo# TeXHUKH. IIpH IOoJe3HOH
MomHOCTH B 5 MaH. kBr Macca craH-
nuit Ha paGoueil op6uUTe OIEeHHBAETCH
B 20—60 THIC. T B 3aBUCHMOCTH OT
cmocofa mnpeo6pa3oBaHHA  JYYHCTOH
sueprun CoJHIA B 3JIEKTPHYECKYI0 M
MaCCOBOTO COBEpPIIEHCTBA HHEproycra-
HOBKM H CHCTeMbl HANDABIEHHON IIe-
penadm SHepruy M3 KOCMoca Ha
3eMJrio. ’

Hcnonn3oBanue (OTO3IEKTPHIECKO-
ro cmoco6a HeNOCpPeACTBEHHOro Ipe-
o6pazoBaHuA JYIUCTOM 9HEpPruu
CoJHIa B 3JEKTPUYECKYIO HA OCHOBE
MOXYIPOBOAHMUKOBEIX COJHEYHEIX BJIe-
MEHTQB, o6Jajalomux Ko3ddHIUeH-
TOM TIOJIe3HOTO AeMCTBHS B AUANAa30-
He 10—20%, mpuBOZHT K Heo6XOAM-

MOCTH YJIaBJIMBAHUA GOJBIIOro KOJH-
YecTBa JYYHCTOM SHEDPrHH, UTO BIIe-
ger 3a co6oif MOCTPOEHHE COJHEYHBIX
KOJIJIGKTOPOB GOJIBINOHM IJIOIIAaZAH.
Typ6oMaIIMHHAEIA, HMJIH, KaK €ro
HHAYe HA3HEIBAIOT, TEPMOAMHAMHYE-
CKHi#f, cmoco6 npeo0pa3oBaHHA 3HEp-
THX COJHEYHO! pajualu¥ B 3JIEKTPH-
YEeCKYIO C IIOMOINBI0O CHCTEMEI — COJI-
HeyHad IeYys, Typ6GHHA, reHepaTtop —
XapaKTepU3yeTCa  INpeABaPUTEIBHBIM
npeo6pa3oBaHHEM JYYHCTOH 3HEPTHH
B TemyoBylo. KIIJ TypGoMammHHOrO
cnocoba Moxker OBITH HOBeAeH MO
40% u Gosee, YTO IPHBOLUT
K YMEHBIIEHHMIO IIOBEPXHOCTH COJIHEY-
HOT'O0 KOHI[EHTpaTopa — YCTpOiicTEa,
obecreynBalIIEero dokycupoBaHHue
COJIHEYHHIX JydYell Ha TelJIONPHeMHH-
kKe. B pesayasraTe aToro rabGapHTh
COJIHEYHOl 3JIeKTpOCTAHUUH C Typ6o-
MaIIMHHBIM clioco6omM mpeoOpa3soBa-
HUSA OKa3BIBAIOTCA YMEPEHHBIMH, Of-
HAKO HMCIOOJb30BaHHE METAJIJ0eMKHUX
cucTeM — TypOMHEI, pajuaTopos,
3JIEKTPOTEHEPATOPA — IIPHBOAUT K
BO3DACTAHHUIO MACCH 3JIEKTPOCTAHIIUH.
Ilepesaua sHepruu Ha 3eMJII0 MO-
xer 6mITHE ocymecTtBiaeHa CBY snygom
HJIX Ja3epHEIM JydoMm. IlepBhiit cmo-
co6 xapakTepuadyeT OJaronpuaTHBIE
YCIOBUA TIPOXOXKJAEHHS Jyda dUepes
armocdepy, Bricokme KIIJT npamoro
u obpaTHoro mnpeoGpa3oBaHHHA, BO3-
MOKHOCTHh MCIIOJb30BAHHA  CO3JAH-
HEIX B orpaGorarHeix CBY mpuGopos.
IIperMymiecTBo Ja3€PHOTO METOAA 3a-
KJIIOYaeTcd B BO3MOXXHOCTH (GOpPMH-
POBaHHA Y3KOro Jyda, MaJEIX pa3Me-
pax ImepefalOImMUX H IPMEMHEIX
yerpoiicte. OpHako 3d@EeKTHBHOCTH
npaMoro m ob6paTHoro mnpeoGpasosa-
HUI B 3TOM CiydYae HEBHICOKa, KpOMe
TOro, IOIJIONIeHHEe JIA3€PHOr0 H3Jyde-
HuA armocdepoil MOXKeT IPHBECTH
k cHuxenuio KIIJI nepepauu o He-
JONYCTHMOro ypoBHs. B menom mepe-
fada 3HEPrHH M3 KOCMOCa Ha 3eMJIO
CBY xnyuom mpeicTaBiAsieTCsS HA CEro-
AHAINIHUA AeHb NpPeAnOdYTUTENbHee.
i cGopKH, pa3BepTHIBAHHSA, [O-

CTaBKM Ha paGoume Op6HTH H 0o6Cay- .

xusaaug KIC B kKocMmoce morpebyer-
CH CO3JjaHHE CHEenuaJBHHIX Cc6OpPOYHO-
MOHTAYKHEIX, BO3AYIIHO-KOCMHYECKHX
M MeXOpOHUTANBPHEIX TPAHCIOPTHHIX H
SKCIIIYaTaNUOHHEIX KOCMHYECKHAX
KoMIIJIeKcoB. B coueraHWHM C Ha3eM-
HOM npueMHOi craHnueil — pEKTeH-
HOM (BHIOPAMIAIONmIE aHTEHHOM), Ha-
3eMHHIM IIYHKTOM yIpaBJeHHS H Ipy-
B0BEIMHM M IACCAXKHPCKEMH DaKeTaMH-
HOCHTEJNAMH CONYTCTBYIOI[HE KOCMH-
YeCKHe KOMIIJIEKCH 06pasyioT Ieayio
cucreMy o6bexToB Bokpyr KI3C. Co-
3/laHHEe BCEX 3THX KOMIIJIEKCOB IIpeA-
craBager coboifl He MeHee CJIOMXKHYIO
sajzady, 4eM cosganume camux KOIC.
KiaoyoM K pelmeHHI0 Bceil mpobGieMhbl
6yAyT rpy30BEie CBEDXMOINHEIE pakKe-
Tei-Hocuteau (PH), ¢ moMompio xoTo-
puix 3igeMeHTH! KOC ZHOJMKHEI BBEIBO-
AHTBCE C 3eMJE HA HH3KYIO OKOJO-
3eMHYIO OpOHTY OTAEJbHHEIMM KBaHTa-
Mu maccouk or 100 mo 500 .

OKCIIyaTHpyeMEle B HacCTodAmiee
BpPeMsS DAKeTH-HOCHTENH SABJIAITCHA
OJHOPa30BEIMH; 3TO O3HAYAET, YUTO
MX CTYIEHM, BHIIIOJHHB CBOM 3aJavH,
majaloT Ha 3eMai0 H 6e3B03BpaTHO
TepAIOTCA Ju00 IIOYTH  IOJIHOCTHIO
cropaloT B  armocdepe. IIpu arom
KaXXAHH 3anyck TpebyeT HOBOIl pake-
THI-HOCHTENA, 4eM H o6BbacHaeTca
Gospmass CTOMMOCTh BBEIBEJleHHUS IIO-
JIEBHOr0 TIpy3a B KOCMOC — OKOJIO
2000 goan./kr. CroMMOCTh BEIBEZECHHS
CKJa/EIBAETCA M3 PACXOZOB Ha CO3Za-
HHe MaTepuatabHO# uvactu PH, crom-
MOCTH PaKeTHOro TONJHBA, 3aTPAT Ha
o6canyxxuBarue PH Ha craproBoit mo-
SHIHH.

B macrosmee BpeMs y4eHHIe M HH-
JKEHEepHl H3yJaloT BO3MOKHOCTH HC-
I0JIb30BaHU A MHOTOpPa30BhIX PH,
C IIOMOIIBI0 KOTOPHIX OMHAAETCH .CY-
IIeCTBEHHOE CHHKEHHE CTOMMOCTH
BBIBEJIeHUSI IOJe3HOro rpysa. Kax-
Aasd CTyIeHb, BHIIOJHHB CBOIO 3a7ady,
JonxkHa OGyAeT cCoBepIIaTh MATKYIO
mocaaky Ha 3eMJi0, BHOBb [OCTAB-
JATHCA HA CTAPTOBYIO ILIOLIAAKY, pe-
MOHTHDOBATBECH,  3AOPABAATECA H
ONATH NHCIONB30BATHCA. PacyeTw Io-

Ka3hIBAIOT, YTO ysKe C IIOMOIIBIO dac-
THYHO MHOropa3oBOr'0 HOCHTEJIS OKH-
RAeTCsS CHHKEHHEe CTOMMOCTH BEIBEJe-
HEa Jo 500 goiu./kr, mepexop Ha
IIONHOCTBI0O  MHoOropasosmie PH, mo-
CTPOEHHEIE C Yy4YeTOM HOBEHMIIHX J0-
CTHKeHH! /[BHTaTEJEeCTPOCHHSA, MaTe-
PHAJIOBEJIeHNS, TEOPMH KOHCTPYKIHH
M JADYrHX HaOpaBJ€HHH paKeTHO-KOC-
MuUJIeCROY TEXHHKH, IO03BOJHT JOBEC-
TH CTOMMOCTH BEIBEJE€HHS IIOJE3HOr'O
rpy3a jgo BeamyuH 10—50 xouuir./xr.
PH ana suiBesenus KIC um apyrux
KpYnHOraGapuTHHIX  O6BEKTOB  HC-
KJIOYUTEJbHO CJIOXKHA. MOXKHO npen-
CTaBHTh, 4TO INEPCIEKTHBHEIM CBepx-
MOINHEIK HOCHTEeNh KoHIa XX Beka
oyzer OJHOCTYII€HYaTOH  pakxeTol
6aNTACTHYECKOTO THINA C JBHraTelb-
HOM ycraHOBKOM, paGoralomeit Ha
KHAKOM BOJOPOAE H KHCIOpPOZE.

CrapTyeT OHa BEPTHKAJBHO H BEp-
THKAJbHO K€ COBEpIIaeT IOCAZKY HA
03epo, PacIoJOKEHHOE B palioHe cTap-
TOBOM HO3HIHH, OTKyAa OyKcHpyercs
Ha CTapT AJA TNPOPUIAKTHIECKOTO
OCMOTpa, PpEeMOHTA M  3alpaBKH.
IIpu macce mosesHoro rpysa 250 T
ee craprosas Macca COCTaBHUT
6 TeIC. T, cyxam Mmacca — 350 T.
JIns cpaBHEHUS yKaXKXeM, 4TO CTapTo-
Bag macca PH — <«BocTok» cocras-
aans oxkoxo 300 T npu cyxou macce
25 T M Macce IOJIe3HOTO rpy3a I0-
paxka 5 T. .

C moMoOmpbI0 CBEePXMOIHBIX, BEICO-
ko3 dexTuBHEX PH Ha HH3KYIO OmOp-
HYI0 OpOHTY .IJIAaHHPYETCA 3a I'OX JO-
CTABHTH BC€ COCTAaBHEIE 3JIEMEHTHI
ogHoit KOC, a rakmxe KOCMHYECKHE
MeXOopOuTaJbHbBIe KOMIJIEKCHI C He-
00XOAUMEIMH  3aIacaMu T
T'pysomoTok ¢ 38emMax B KOCMOC
B ob6meme 500 T/cyT Moxer OHITH
ofecriedeH C IIOMOIIBIO CHCTEMBI U3
ABYX cBepxmomHbXx PH.

C ydYeToM CKAa3aHHOIO CO3JaHUE
K3C Ha 0KONM03eMHHX OpOMTax mpej-
craBiaser cofoif peasusdyeMylo 3aja-
4y, Ha IIYTH pemIeHHA KOTOPOi Her
NPUHOUNIHAJIBHEIX TEOPeTHIeCKHX
TpyAHOoCcTe. OxHAKO C ydeToM G6OJb-
moro o6beMa (HUHAHCOBEIX M Mare-
PHAJIBHHIX 3a4TPAT, CEPbe3HHIX 3KOHO-
MHYECKHX M -CONMAJBHEIX IIOCJHEeA-
cTBU#t B3ajaya sgBiageTcHs npobGaemMoit
Goapmoro macmrafa, pemeHHe KOTO-
PO#t JOJIKHO OCYIIECTBIATHCS HA OC-
HOBE MEXJYHApOAHOIO COTPyAHHUYE-
crBa. K3C ofemaior IpWHECTH 3HA-
YUTEeNBHYI0 INPUOEIB B Ciaydae pas-
paGoTKM H CO3AAHHA KOCMHMYECKHX H
HA3EMHBIX TEXHHYECKHX KOMIIJIEKCOB
C  ONTHMAJBHEIMH napamMeTpaMu.
HOns  poctu:keHusd aroro Tpebyercs
PajuKajJbHOE = CHHKEHHe CTOMMOCTH
NIPOU3BOACTBA COJHEYHBEIX 3JIEMEHTOB,
pe3Koe COKpaIleHue 3aTpaT Ha BhIBe-
IleHHe IOJe3HHX IPy30B Ha paGouue
op6UTH, paspemeHHe BO3HHKAIOIIHX
BKOJIOTHYECKHX MNpo0jJeM M BOIPOCOB
6e30IIaCHOCTH IIPH pPAa3BepPTHIBAHUH H
SKCIIJIyaTAIUH 3JIEKTPOCTAHIHi B KOC-
Moce.

TOIIJIHBA. -




NPOU3BOA-

JlyHHO-0p6HTaNbHBbINi
CO3[aHHUI0

C€TBeHHbIH HOMIMJIEKES no
K3C. ;

K3C Ha BHYyTpeHHel refHOLeHTPHYe-
CHoOM opGuTe.

OCHOBHBIE TPYZAHOCTH
HA OYTH CO3JAHHS K9C

Xoras camm KOC m GyAyTr nasaTh
9HCTYI0 SHEPruio, Ha HIYTH Da3BepTHI-
BAHHA B KoCMOc€ HMX GOJBIIOrO YHC-
Ja, XOCTATOYHOTO AJS CO3ZAHHS H30-
6uaMs# DHEPrHH HA 3eMJe, CTOAT He
TOJNBKO pecypcHble, HO M 3KOJOrmie-
CKHe OrpaHHYEHH, CBA3aHHEIE
¢ O0COOEeHHOCTHIO OKCIJIYyaTanWH = pa-
KEeTHO-KOCMHUYecKnx cucreM. Ilo pac-
YyeraM CIENHAJHCTOB, CO3/laHHE CH-
crembl KO9C m03BOJHT TPAHCIHPO-
BATh Ha 3eMJI0 SJE€KTPOIHEPTHI0 IIO-
JMe3Hoit MomEocThi0 1,5 Mipa. kBr,
YTO COOTBETCTBYET IIPOTHO3HOM OIeH-
Ke BCEro MHPOBOTO TNPOH3BOACTBA
3JIEKTPOSHEPTHH B 2000 ToOAYy.
Ilpy egmHMYHOH  MOIJHOCTH CepHii-
moit KOC 3 10 man. kBt d4uciao 3Kc-
NJIyATHPYEMEIX CTAHIUH JOJKHO CO-
craButh 150 exummn. O6mas Macca
craHOui, cocTaBjleHHas MaccaMH COJ-
HeuYHHIX GaTapeif, allOMHHMEBHIX KOH-
CTpYKIMi, pacupefelUTeNbHEIX ceTel,
3JIEKTPOHHHIX INPHGOPOB u APYIHX
BJIEMEHTOB, OyZeT (GaHTACTHIECKOH —
5—10 muH. T. [IA8 BHIBEJEHHA ITOTO
rpy3a W CPeACTB OPGMTAJILHON TPaHC-
IIOPTHPOBKM HA HH3KHEe OKOJO3eMHEIE
OpOMTHI C MOMOINBI0 CBEPXMOIIHBIX
PH norpebyercd paKeTHOrO TOIJIHBA
CcyMMapHOit Maccoi NOpAAKa
200—400 mar. T. Macce HeoGxonu-
MBIX TIOJNYIPOBOZHUKOBLIX MaTepHa-
JOB ¥ KOMIOHEHTOB PAKETHOTO TOI-
JIMBA TPEBHINAIOT IPOTHO3HBEIE OIEeH-
KM HMX MHDPOBOrO IIDOM3BOJICTBA HA
HECKOJBbKO mnopaaxos. Ciexayer y4m-
THIBATH TakXe GoJBImIO# 06beM mep-
BOHAYAJNbLHBIX DHHEProsaTpaT, CBA3aH-
HBIX C IPOH3BOACTBOM IONRYNPOBOA-
HHEKOBBIX MATEPHAJIOB AJS COJHEed-
HLX OGarapeif, aJIOMHHHA JAJS CHJIO-
BO#f KOHCTPYKIIMM, 3JEKTPOHHBIX IIPH-
60opoB, JKHAKOrOo BOJAOPOZA H T. X.
Jns Bo3MeNmIEHWS SJIEKTPO3HEpPrHH,
3aTpadeHHOl Ha IPOM3BOJCTBO M BHI-
BefeHne oxHoit KOC, morpebyercs ee
pa6ora B TedYeHHEe [ABYX JIeT.

BriBenenne aneMeHToB KIC c¢ 3em-
J¥ Ha HH3KHEe OKOJO3eMHBEIe OpOHTHI
C NOMOmBI0O BHEICOKOOKOHOMHYHEIX,
csepxmomuEnx PH Oyger COOPOBOXK-
JaTeCH 3acopeHmeM aTmMocdepsl ro-
PAYAME NPOAYKTAMH CrOpPaHHS pa-
KEeTHOro TOIJIHBA. YUYHTHIBAA HECO-
BEpIIEHCTBO. TEXHOJOTMYeCKHX Ipo-
IIeCCOoB NPOHM3BOACTBA HA 3emJe TON-
JuBa H 3JIeMeHTOB KOHCTPYKIum KIC
(lI0TyIPOBOAHMKOBEIX  ¢oTonpeobpa-
3oBaTeseil, CHJIOBHIX 3JIEMEHTOB, NDH-
6opoB), CleAyeT OXKHAATH IPH 3TOM
BHAYMTENBHHIX TEIJIOBHIX BmIGpOCOB
B aTmocdepy (mo 10' xxayx mpu npo-
H3BOACTBE H BHIBEJICHHH TOJBKO Of-
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mo#t KO9C). 9ro upeBaTo CEPHE3HEIMH
3KOJIOTHYECKMMHM HADYIIEHUSIMH, H3-
MeHEeHHeM YCTAHOBHBIIEroCs DaBHOBE-
cHs TIJ00aJBHEIX aTMOCHEPHHX IIPO-
neccoB. Takum o0pa3oM, pecypCHEIE
M DKOJOTMYeCKHe OTrpaHMYeHH:A Ipex-
cTaBAsIOT co6oi BeckMa Cephe3HbIe
npobieMsl, CToAmHKe Ha IyTH Iepe-
BOZA MHMDOBOH DHEPreTHKH B HOBOE
pycJo.

BBIXOJ, — B PA3SBHTHH
KOCMHYECKOT'O
IIPOM3BOJICTBA

OZHEM M3 BO3MOXXHBIX IyTe# Ipe-
OZOJIeHHSL TPYAHOCTEH HABIAETCHA MHC-
NOJb30BAHHE  AJHA CTPOHMTENBCTBA
K9C martepuanos JIyHEI H acrepos-
moB. IIo olleHKaM CIEIHaJHCTOB, KOC-
Muueckas asiexkTpocranmus Ha 90%
MOKeT GBITh H3rOTOBJEHA M3 JYHHBIX
M JpPYTHEX BHE3EMHEIX MAaTepHaJoB.
B aToM cayduae oTmajaer HeoGxomu-
MOCTh B BEIBeleHMM ¢ 3eMuan Goxs-
IIMX DOJe3HHIX TpPy30B H, CcJIefoBa-
TeJbHO, B HA3€MHOM IIPOM3BOJCTBE
60JBIIOro KOJHYECTBA PAKETHOrO TOI-
JuBa, CHHMaercs npobGiemMa 3acope-
HHS aTMOCGEPH €ro IPOAYKTaMH Cro-
panus. OfHAKO B KOCMMYECKOM IIPO-
CTPAHCTBE AOJKHBI OBITH CO3JaHBL
3d®deKTHBHEIE CHCTEMBI JOGBIYM, IIe-
pepa6oTku H TPaHCIOPTHPOBKH
CHIDbS, HPOM3BOACTBEHHEIe M c6Opod-
HBle KOMILIEKCHI, dYro morpebyer,
B CBOIO OouYepefb, CO3JaHUA OpOuTaL-
HBEIX CTAaHOUM ¢ GoJabpmoil  9HCIeH-
HOCTBIO DJKHMIIaXa, JYHHHRIX 6as u
CTAaHOMH M, CJeZOBaTeIbHO, BHIBEJe-
HES ¢ 3eMJM IOJE3HHIX Ipy30B 60oJb-
moii Maccu. K coxaleHHIo, pacueTsl
NOKA3HIBAIOT, YTO IPH CTPOHMTEJbLCTBE
K9C u3 BHe3eMHHIX MaTepHaJioB
ChHIpBeBasS M SKOJOrudecKkasd Ipobie-
MBI B 3HAUYHTEJBHON CTEIeHH OCTAIOT-
cA B CHIe.

CymecTByeT NPHHOUIHAJBHO HHOM
cmoco6 paspemeHus TIJIaBHOTO Orpa-
HHYEeHHH, CTOAIEro Ha IYTH IDTHPO-
KOTO pPa3BHTHA KOCMHYECKHX 3Hepre-
THYECKHX cucTeM. Hjzesa B3TOro Cmo-
coba 3akmiogaerca B TOoM, 4ro KIC
CO3JaI0TCA He y 3eMJaH, a B obaacrax

CEOPOYHO-NPOU3BOL. -
CTBEHHAA Ba3a

OKOJIOCOJTHEYHOI'0 IIPOCTPaHCTBA C IIO-
BEIMIEHHEIM YPOBHEM COJHEYHOM pa-
AUanuH, TO eCcTh B  npubimKe-
HHM KOCMHYECKOH BJIEKTPOCTAHIIHH
K CBEeTMJY Ha. paccrosgHue OpOH-
Tel Mepkypua M jaxe Oamixe.
Bexr M3BECTHO, 4TO €CAH Yy 3eMiIHd
MOIJHOCTH IIOTOKA& JIYyYHMCTOX BHEp-
rux ConHna, mnajamomeii Ha OAHH
KBaZIPATHHEI MeETp IIOBEPXHOCTH, pac-
OO EHHON IePHeHAMKYJIAPHO K JY-
yam (CoJHeUYHAsf IOCTOSHHAH), PaBHA
1,4 xBr/mM2, TO Ha DpPaCCTOSHHH
0,1 acTpOHOMHYECKOI eRUMHHIEL OT
Connna yxe 140 xBr/m2. 9T0 03HAa-
vaer, uro npux BuBegeHnz KOC Ha
Kpyrosyio opb6ury Boxpyr Coanna
pazuycoM OkKoJo 15 MJH. KM COJIHed-
HEIX Oarapeii OyAer Ha JBa IOPAAKA
MeHbIIe, YeM Y 3JEKTPOCTAHIUH TOM
JKe MONIHOCTH HA& Ie0CTalHOHaPHOM
opbute. COOTBETCTBEHHO CHH3ATCA H

MacCoBhle XapPaKTePHCTHKH  DHEpro-
ycranosxku K9C.
HocraBka KOJC  Ha GIN3KYIO

k Connny opbury MOKeT GHITH OCY-
IIeCTBJAEHA HA TIeJHOLEeHTPUYECKOM
ydyacTKe IIoJleTa  CaMOBHIBeAeHHEM
C HCIOJb30BAHHEM JJIEKTPOPEaKTHB-
HBIX JBuUTraTeseidl, NMUTaeMBIX COJIHEY-
HOH 3HeproycraHoBkoit craHnuu. Ile-
penauya sHeprum ¢ KIOC Ha npuem-
HBle Ha3eMHbe MJIH opOGuTajbHEIE
ycTpolicTBa MOXKeT BBIIOJIHATHCS
¢ TIOMOIBI0 Jyda Ja3epa. YcCHexu
B pa3paGoTKe CBEPXMOIIHEIX KBaHTO-
BEIX TE€HEpaTOpPOB HEIPEPHIBHOTrO Jeii-
CTBHS II03BOJIAIOT pPACCYHTHIBATH HAa
co3jaHMe B Oyaymem cucreMm, obecme-
YMBAIOIIMX Ilepefady M IpHeM B3Hep-
TMM HA& a4CTPOHOMMYECKHMX PaCCTOSHH-
ax. Ecau npesmosioXuTh, 9YTO Yrox
nojypacTsopa Jyda Jia3epa MOJKeT
6EITH B OyZymgeM JOBeAeH cHelualb-
HBIMM CPE€JCTBaMH KYCHPOBKH [0
3HauyeHM# mopsaka '@ 10—° pazmaHa,
pa3Mephl Inepejaiomeil ¥ IpPHEMHOH
cucrem He 6yAayT mocTurath GOJBIIHX
3gavdeHuit. Cienyer YdYUTHIBATH, YTO
HABeJleHUe M YyIOpaBleHHe JIa3ePHBIM
Jy4OM HAa ACTPOHOMHYECKHX pac-
CTOAHUAX IPEeACTABIAIOT MCKJIIOYH-
TeJbHble TPYAHOCTH, OZHAKO BCE OHH
HOCAT B OCHOBHOM TEXHMUYECKHH Xa-
pakTep. IIpoGieMaTHYHHIMH HABATCH

© MepkuPui

TAKXKEe ¥ OopraHu3auus obcaysKuBa-
HHA H DEMOHTa YAAaJIEHHOM OT 3eMiau
K3C, ofecrmeuenne KpyriocyToYHOCTH
9HEPrOCHAGKEHAA M MHOTHEe JpyrHe
Boopochl. OxHAKO CHHKeHue mOTpE6-
Hoit maccer KOC Ha zxBa mopsajka Ha-
CTOJBKO BEJHKO, UYTO MOIKET CyIIe-
CTBEHHO YCKODHTB  HCIOJb30BaHHE
KOCMHYECKHX 3JIEeKTPOCTAHIUM
SHEpPreTHKE MHupa.

HHTepec IpeACTaBISeT Taxxe
TIPEeJJIOKEHNe O BHIHECEHHH IIDHEM-
HBIX YCTPOMCTB C ITIOBEPXHOCTH 3eMJu
B cTparocdepy, YTO IIO3BOJHT OCY-
IEeCTBNAT 3DDeKTHBHYI0 mepefavyy
SHEPTHH B MHJUIMMETDPOBOM ¥ CyG6-
MHJ/UIHMETDOBOM  AMANA30HE  BOJH.
IIpu sTomM pesko cokpararcs pasme-
PEI IepejaloIqUX M NPHEMHEIX aH-
TEHH, CYIIeCTBEHHO CHH3ATCH 3aTpa-
Thl Ha CO3JZaHHME CHCTEMBI IpHEMa K
nepenayud aHepruu. IlogbsemM mnpuem-
HOIl aHTEHHHI IPEJIIOJATAETCH OCyIe-
CTBHTH C IIOMOLIBIO a3POCTATHYECKUX

annapaTos (mzupuxabieit) Goawmoi
TPY30HO0ABbEMHOCTH, yHIpaBIseMBIX
aBTOMaTHYECKH.

?aapaﬁo’ma K3C mnpeacrasasier co-
Go¥ cioxHeimylo 3ajauy, oTHoOCH-
mMYICA K PAa3NMYHBIM HAYYHEIM JHC-
OUIIKHAM — KOCMOHABTHKE, DaKeTo-
CTPOeHMIO, 3HEpreTHKe, 3JEeKTDOHHKe,
BNEKTPOTEXHHUKE, MaTepHaJoBeJeHHUIO,
3KOHOMHKE, BKOJOTHMH. Bce 3Tu oT-
Paciu B HACTOAIEe BpEeMA HAXOLAT-
ca B crazuu OypHoro paasutusa. Her

COMHEHMH B TOM, 4YTO y4YeHble M HH-'

JKeHepHl Ha¥AyT bddexTuBHEIE CIo-
COGEI TIPEOOJIEHHSA TPYAHOCTER, CTOSH-
IMUX HA IIYTH CO3JAHHA KOCMHYECKUX
SHEPreTHYEeCKHX KOMIIJIEKCOB.
AHAaIN3 TIPOEKTHHIX XapaKTepuc-
tux K9C pasmuunoro tuma ¢ yuerom
HOCTHXEHHH Da3BUBAIOIEHCA HAYKH
M TeXHHKH moTpebyeT mpoBeleHHs
MacmTa6HBIX HCCHEZOBAHHWH, IOHCKA
HOBBIX HECTAHJAPTHHIX pemeHuit. Dra
YBeKaTeNIbHAS M -OJarojapHas pa-
6oTa JAKeT Ha IIEYH TeX, KTO Cero-
AHS 38 IIKOJBHOM NapTOi ycBauBaeTr
HavaJbHblE NIPEMYZAPOCTH HAYK, KOTO
BIOXHOBAT HA TPYAHYIO M KDOIIOTJIH-
BYI0O paboTy BeJIMYeCTBEHHEIE IEJH
AOCTMXKEHUS HM300MJIHSA MaTepuanb-
HRIX Gaar ajisa Bcex JIOZel IJIaHETHI.

oTPaXaTeNb

JHEPTETHROB

EBIrEHUH BACHJIBEB,
IOKTOP TeXHHYEeCKHX HAYK, npodeccop

BOPHC BEJIFEB,
CTAapIIHA HAYIHEIA COTPYAHHEK

Coszjane KOCMHYECKHX COJHEYHBIX
3JIEKTPOCTAHI[HI{ HACTOJIBKO HEIIPoCToe
feJio, YTO BHOBb M BHOBb BO3HHKAET
BOIIPOC, mo4YeMy OBl MogOOHBEIE COJHEY-
HBle CTAHIHHM He CTPOHTHh Ha 3emie.
Ho nudpsl HEYyMOJIHUMEI:

HHTEHCHBHOCTHh IIOTOKA COJHEYHOH
3HEepruM B KocMoce pasBHa 1,4 kBr/m?;
B SCHYIO IIOTOAY MAKCHMYM COJIHEd-
HOro moroka Ha 3emie B 1,2 pasa
MeHbllle; CPEeAHAA MHTEHCHBHOCTH CBe-
Ta B 3 pasa MeHbIIe MaKCHMAaJbHON
3a CcYeT CMEeHBl JHA M HOYH; AOIOJ-
HUTEJBHO HHTEHCUMBHOCTh yMeEHbIIAeT-
cA IPONOPIOMOHAJBHO KOCHHYCY yrja
najeHud Jydeid B 3aBHCHMOCTH OT
IIMPOTHI MECTHOCTH M 3HAYHUTENBHO
CHHIKAeTCA B OOJAYHYIO IIOTOZAY.

TaxkuM o6pasoM, B IOKHEIX IOTHPO-
rax CCCP, B MeCTHOCTH C IIOYTH
KPYIJIOTOZUYHOMK 6e3061aYHOCTHIO;
CPefHAs MHTEHCHBHOCTh CBETOBOTO IIO-
Toka He mnpeBnimaer 20Y% HHTeHCHB-
HOCTH B KOCMOCe.

OnmennM Tenepb norepu npu pabo-
e K3C. OHum 6yAayT omnpezensarscd,
BO-TIePBHIX, KIIT mpeo6pasoBanus
3HEPruM NOoCTOSHHOro Toxka B CBY
usnydyenue, pasHeiM 0,8—0,9, Bo-BTO-
peix, KIIJI nepemauu CBY wuaayue-
HUA OT aHTEHHHI B KOCMOCe K AHTeH-
He Ha 3eMJie, 3aBUCAIIMM OT DKOHO-
MHYECKOH I[eJIeCOOOPA3HOCTH MCIOJb-
30BaTh JJA INpeoOpa3oBaHUS B IPO-
MEIIIJIEHHBIH TOK OKpPaMHHBIE 06J1aCTH
riiaBHoro Jjemnectka CBY wuanyuenns,

(mpumepHOe 3HaueHHe 0,9) u, Hako-

Her, KIIJT ‘mpeoGpasoBamus CBY
M3Iy9eHUuss B INPOMBINIJIEHHHI{ TOK,
3Ha4YeHHE KOTOPOI'0 B IEePCHEKTMBHBIX
npeoGpazoBarensx pocruraer 0,85.

M3 3THX UYHCIOBHIX JAHHEIX CJIEAY-
er, yTo KI9C MokeT JAaTh BHINIDHIOI
o 3HEepPreTHKe B 3 pas3a II0 CPaBHe-
HHI0O C HA3eMHOH COJHEYHOMH -3JIeKTPO-
cTaHIMeH IpM pABHHX IUIOIAAAX
CoJIHeYHHIX 6Garapeit. JlomoJHMTENb-
HBIM ¥ O4YeHb CYIIeCTBEHHBIM IIpe-
umymectsom KIC aBnsfeTcss BO3MOX-
HOCTH HAIDABHUTH 3HEProJyd B JI060H
NYyHKT 3eMJH, B TO BpeMs KakKk Ha-
3eMHAdg COJHEYHasd BJIeKTPOCTAHIHUSA
NpHBA3aHa K MecTaM C Maoi cpej-
Heli 0071a9HOCTBIO.

B Ham BeK NOBCEMECTHOrO pacIpo-
cTpaHeHHs OBITOBOM pajHoamnapary-
pH QYHKOMOHAJIBHOE HA3HAYEHHE Ta-
kux xkommoHeHToB KI9C, KaK HCTOYHHK
IIOCTOAHHOrO TOKa, reHeparop CBY
KOJIeOAHHH, aHTeHHa, IIOHATHO B 00-
IMHX YepTax IIMPOKOMY KpPYry 4YHTa-
Teneit. IloaToMy OCT&HOBHMCH Ha He-
KOTOPHIX XapaKTEepPHHIX OCO0EHHOCTAX
KO9C, obycioBieHHHX ee Hauboiee
HOBOM OTHOCHTEJIBHO JPYTHX PpajgHoO-
YCTPOMCTB neaeBod GyHKOued —
nepegaveit ¢ BeicokuM KIIJ[ aHeprum
Ha OoJbmoe paccrosHue 0e3 NpPOBO-
ZOB.

3apgava, KoTropas Bo3jaraerca Ha
aHTeHHY K9C, — cocpenoTodurs
OCHOBHYIO UaCTh 3HEPrHH H3JIy4YeHHH
B Y3KOM TeJeCHOM Yyrje C TeM, 4YTo-
OBl OCHOBHAS Ya4CTh DHEPrHH H3Jyde-
HHUA @Oomaja Ha 3eMJi0 B 3aJaHHYIO
IUIOIAAKY.

Teopua M NpPaKTHKa IOKAa3HIBAIOT,
9TO AJA CO3JZAHHS Y3KOro Jyda He-
obxoguMa 1mpeXkAe BCEro AaHTEHHA
6oabmux pasmepoB. Pacuern: no K3C
Lal0T pasMep AaHTEHHHl, IIPEeBHIIIAIO-
muii He mMeHee 94em B 100 pas pasamep
KpyInHe#ime: aHTEHHBI, COOPYXeHHOK
o cux mop Ha 3emiye. Croab 60Jb-
IOyI0 AaHTEHHY MOXHO peaJH30BaTh
KaK COBOKYIHOCTH GOJBINOrO ' YHCJIA
aHTEHH MeHbmero pasmepa. Ifockousb-
Ky I@pejgmosaraercsa coagaHue KIC,
COM3MEDHMEIX II0 MOIIHOCTH C KpyI-
HeHIIMMU COBPDEMEHHHIMH TI'HAPOCTaH-
OHAMH, TO KOHCTDYKTHBHO OHa JIOJ-
JKHA& COCTOATH H3 COTE€H THICAY OLHO-
THUNHBIX MOAYJeH, KaMXZBIA H3 KOTO-
PEIX COMAEPKHUT CBOM reHepaTop M aH-
TeHEY. OZHAKO AQHTEHHOM CHCTEeMEI
GoJIBIIOrO pasMepa elge HeLOCTATOd-
HO ANA (OPMHDPOBAHUS Y3KOro 3Hep-
roayda. Eciu npeacraBuTh, YTO AaH-
TeHHBI MOZAYJeil CTaHIMU pacHoJIosKe-
HBl B INIOCKOCTH, NEPIEeHAMKYIAPHOK
HanpaBJIeHHI0O B NYHKT IpHeMa 3Hep-
rux Ha 3emJe, To AaA ¢GopmMHpoBa-
HHA Y3KOro 3HeproJyda Heo6XoAHMO,
4yTOGBI IeHepaTOphl BCeX MoAyJeit
CTaHIOHH paboTaluM CHHXPOHHO, TO
€CThb MOMEHTHI IIPOXOKAEHHS depes
HYJIX ¥ MaKCHMYMBI CHHYCOHAAJBHO-
ro HANOpAKeHUdA, BhIpaGaTeIBAEMOrO
reHepaTopaMH Ha Da3HHIX MOAYJIAX,
cosnazaid. B muHO# dopmynauposke
reHepaTopsl BCeX GJOKOB NOJKHEI pa-
G6oraTe cuH(®asHo. Ho pacmoaoXuTH
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