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MYCOP — 3TO CEPbE3HO

Aa, yTunnsaums m 3aXOpOHeHHEe OTXOAO0S,
nepepabortka mycopa — OfiHa U3 Cephe3Hen-
wux npobnem Hawero spemexn. Haa Hen
6bloTCa cneymanmuctsl Bcero mupa. Ho, kax 6u1
npeaBuAs 6yayume 3KONOrMHECKHUE TPEBOTH,
CBOM BAPMaHT ee pelleHus AABHO Hawnw...
NPeACTaBUTENH COBPEMEHHOrO WCKYCCTBA —
Te, UTO CAERanM MyCOp rnaBHbIM MaTepua-
nom TeoOpuecTaa.

BoT, Hanpumep, MHTepbep AOMa aHrNMUC-
KOrO XYAOMHMKA, NO3Ta M UCNONHKTENA NeceH
Appuana ledpu. C mpamopHOro cronuka,
«CMUCAHHOTO» W3 NMUBHOM, FOCTAM MPUBETAU-
B0 ynuibaeTcs NOAEPMAHHBIA MAHEKEH WEHC-
KOTrO nona no umeHu Py6bu. Us-3a npeknoH-
HbIX NeT W obnbiceHnn OHa NUWMNAch nouyeT-
HOrO MecTa B OKHe cocefHel napukmaxep-
ckoi. Ho xyaoxHuk, npukpebis HegocraTok

BONOC KOPOHOW M3 GpakoBaHHbiX ¢ oTOINe-
MEHTOB, BepHyn eM Xopowee HACTPOeHue.
B TtpecHyswem aksapuyme Ha norpebane-
HBIX HOCMAIKAX BO3NEXMUT TPOHYTOE MONbIO
Yyueno copoku; psaom — boratas poccuine
KOH(PETHLIX (PaHTMKOB M OByTLINOUHBIX OC-
KONKOB, KoTopble nbonbiTHas nruua Guina
661 cyacTnMBa MmeTb npu mu3Hu. Murantc-
Kas ynuTKa y BXOAa CAenaHa M3 CTapow
aBTOMOKPBLILWKHM M UCMIONb3OBAHHLIX NNACTUKO-
BbiXx ynakosok. B 3acreknenHbix crenna-
Max Ha CTeHaX — KOMMO3WULMM M3 CambixX
HEBEPOATHLIX NPEAMETOB, TaKKe CMaceHHbIX
OT BbIBO3a Ha CBanKy.

CoBcem MHaue MCNONb3yeT OTXOAbL! 3HAMe-
HUTLIH  WBeHUapCcKkUuiW ckynbntop Mau
T3Hrnmu, 4bs BbICTABKA «METAMEXaHMYECKO-
ro» uckyccrsan ¢ 6onblwiMm ycnexom npow-
na 8 Mockse HbiHewHew secHol. Coopy-
WEHWUA M3 PIKaBbIX KONEC, 3aKONUEHHbIX M

ol mause |
SERRE

i S 2o

il

NOKOPEKEHHLIX AeTanei MalMH, CNOMAaHHbIX
MrPYWeK M My3bIKanbHbIX MHCTPYMEHTOB,
4Yepenos, KOCTEHX M NepLes KayalTcs, Bep-
TATCS, AepraioTcs u Bunsior, 6peHyar, ckpe-
HeUlyT M MMUraioT pa3HOUBETHLIMM OroHbKa-
Mu, obnuBaloT nocerutenei BOAOH, pUCYIOT,
pPa3buBalOT TAPENKH UMK, H3PLIras AbIM W Nna-
M3, CAMOPA3pPYlIAIOTCA, CHOBA NPeBpPaLLasch
B FPYAY MYCOpa, Tak UTO MOXHO npw
HenaHu HauuHaTh BCe CHavana.

LWyTku wyTKamu, HO nNepea Hamu — fei-
CTBMTENbHO ABA AMAMETPAaNbHO NPOTMBOMO-
NOMHBLIX 3CTETUYECKUX M Rame unocodc-
Kux noaxopa k npobneme. Ecnu A. leHpu
XOueT nokasars, YTo mycopa, B obuwem-to,
HeT, YTO camble BecCMbICNIEHHbIE M HeHYX-
Hble O6beKkTbl BNONHE MNPUroAHbl ANS
TBOPYECTBA, ANS CO3AaHUS YIOTa U KOMPOP-
ta, To Taurnu, Haobopor, kak 6bl pa3zob-
nayaetr M napogMpyer ropasuLylOCs CBOEN

TEXHUUECKOH MOLLIO LLMBUNTM3ALMIO, HANOMMU-
Has, KaKOW LEeHOM paercs 3TOT KOMGOPT.

HasepHoe, ofa oHu no-cesoemy npasbl.
OAHO nuuWb SCHO — Mbl NPOM3BOAUM Cei-
4ac cTonbKo Mycopa, 4to nepepaborath
ero B XyAOXEeCTBEHHbI® Npou3BefeHus He
NOA CMNY M BCEH apMMM CKYNbNTOPOB MMPa.

Ho, moxer 6uiTb, BAOXHOBMBLIMCL NPUME-
pamu pesTened MCKycCTBa, Ham CTOMT XOTA
6bl NOXOPOHLI 3TOM NPOAYKUMM OPOPMMTL
secenee?! Kak 6uino 6ui 3ameuarensHo oTn-
pPaBnATh OTXOAbLI B NOCNEAHUMN NYTb HE Ha Tex
YHbINLIX MYyCOpPOBO3ax-katadankax, 4to es-
ANT NO HAWMM YyNWUaM, a, Hanpumep, Ha
TAKOM LWMKAPHOM 3KMnaMe, Kak 3TOT SMNOH-
CKMii — TOXKe BeAb BnonHe Npo3anyecknil —
poibHbiA pepuxepaTop. Beab uto Hu roso-
pu, @ 3To BonbwWoN NPasAHUK — OuMLLEHHE
OT BPEeAHOro xnama Hawed cpeabl ob6u-
TaHual




Oxno 6 6ydyuee

Baapumup BEJIELLKHU A,

QOKTOp  (husuKo-mMaTeMATUHECKUX HAYK,
Esreunit JIEBUH,

kandudar usuko-maremaruveckux Hayxk

Toicsuya n opguH BapuaHT
«KOocMM4eckoro nucrta»

HEMHOI'O HCTOPHH

Xopowas uaes He ymupaer. laxe B
TOM CJiydae, ecjiH el CyXJeHO Ghi1o 1o-
SIBUTBCSl MPEXLEBPEMEHHO, OHa 006s3a-
TeJbHO BO3POXKJAeTcsi BO BTOPOH pas.
A 1o W B Tperuit, B uerBepTH... HUnen
HCI0Jb30BaTh TPOCHl B TPAHCMOPTHBIX H
HHBIX KOCMHYECKHX CHCTeMaX HaCUHTbIBa-
10T yXe, N0 MeHbLIeH Mepe, TpPH I[OKO-
JIEHHS.

IToutn cro Jer Hasap, B 1895 romy,
K. 3. Lnonkosckuit B cBoux «Ipesax o
3emJsie H HeGe» ONMHCaJ KOCMHYECKHH KO-
pabJb C HCKYCCTBEHHOH TsXKecTblo. An-
napaT COEeJIHHSJICS LENbio C MPOTHBOBE-
COM, CHCTeMa NMPHBOAHJIACH BO BpalleHHe
BOKpYr O611ero LeHTpa macc.

Hemuorum mno3xe, B 1910 rony,
®. A. LlaHgep npuaymaj M paccuMTan
JYHHBIA <«KOCMHUYeCKHH JudT» — TpOC,
NpPOTAHYTHIA ¢ noBepXHOCcTH JIyHBI B CTO-
POHYy 3eMJH 3a KOJLTHHEApHYIO TOUKY JIHG-
pauun L, (oHa HaxoauTCs Ha OLHO¥ mps-
MOH C LeHTpaMH MacC 3THX HeGecHbIX
TeJl, H PaBHOJAEHCTBYIOLas IPABHTALlHOH-
HbIX H UEHTPOGEeXHbIX CWI1 B Hell paBHa
HyJ/II0) Ha paccrostHHe Gosee 60 ThIC. KM H
YAEpXKHBAaeMbiil OT MaJeHHS Ha MOBEpX-
HocTb JlyHnl npursixkenuem 3emuu. K co-
JaJleHH10, BLIOPAB [AJISI PacueToB Xapak-
TEPUCTHKH CTaJlH, IPOH3BOIHMO# B TO Bpe-

*Msl, aBTOp MpHLIEN K BBIBOAY O Hepeasb-

HOCTH 3TOH HIEH H «NOXOpOHHJ» ee. (3a-
METHM, JH(PT NepeMEeHHOro CeueHHsi, yBe-
JIHYHBAIOILIETOCS 110 Mepe YA aJeHHst OT Mo-
BEDXHOCTH IJIaHEThl, MOXHO CHeJaTh U3
Jao6oro Matepualna, XoTb W3 Gymaru, HO

I'Iponefapnn BCEX CTPaH, COeAMHANTECH!

2T exHuka-
Z M0/104EXU

ExxemecauHbin

@
obuiecTBEHHO-NONMTHUYECKMH,
Hay4HO-X Y 0MEeCTREHHbIN
M NPOM3BOACTBEHHBLIN
wypuan LK BJIKCM

H3paerca ¢ miona 1933 ropa

© «Texumka — monopexn, 1990 r.

norpeGyercs HEMOMEDPHO MHOIO MaTe-
pHana.)

W yxe Ha 3ape Kocmuueckoi 3ph, B
1960 romy, JeHMHrpajgckuii HHKeHep
IOpu#t ApuyraHoB npuwen B peaakuuio
«KoMcoMonbeKo# nmpaBawl» ¢ onucaHueMm
H pacyeToM HOBOro, Ha ceil pa3 3eMHOro
«KOCMHYeCKoro siura» — Tpoca, npots-
HYTOrO OT IIOBEPXHOCTH 3eMJIH 3a reocra-
HHOHAPHYIO ODOHTY Ha paccrosinue GoJee
36 ThiC. KM H paCTSITHBaeMOro LEHTPO-
GexxHbiMu cunamu. IMo npusnanuio Apiy-
TaHOBA, OH M HE HajesIcs Ha omyGJIHKO-
BaHHe CBOeH «cyMaciuenineii HaeH», HO
crathsi «B KOCMOC — Ha 3JleKTpoBO3e»
BCKOpEe YyBHAeJa CBeT *.

B 1y mopy 3a okeaHom «KomcoMmoib-
CKYI0 MpaBLy», BHAHMO, UHTaJH He Bce.
B 1966 rony B xypHane «Nature» rmo-
SIBUJIOCh MOBTOPHOE, HE3aBHCHMOE OIHCa-
HHEe «3eMHOro JHdTa», MpeacraBJeHHOe
amepukaHuem [I>koHom AfisekcoM H co-
aBTOpaMH.

Mo nopbl 10 BpeMeHH, OAHAKO, MpaK-
THYECKHH HHTepeC K MOXOGHBIM HIEesiM
TNPOSIBJISAVIH TOJNBKO MHCATeNH-()AHTACTHI.
Tak, B 1978 rony Apryp Kaapk Hanucan
0 «KOCMHYECKOM JHMTE> NOoNYUHBILHH K-
POKYIO H3BECTHOCTb poMaH «®DoHTaHbl
pasi» (B «TM» oH 6bu1 Ony6JIHKOBAaH B
1980 rony). Knapk mbitajcsi NPUMHPHTh
3axBaThiBalOLIHA BOOGpPakeHHE MPOEKT C
peanbHocTblo. EMy npunagsexur uues
«nojynudras — MNPOTAHYTOrO H3-3a re-
OCTallHOHAPHOH OPOGHTHI HE 10 caMOH Mo-
BEPXHOCTH 3€MJIH, a JIHIUb Ha MOJOBHHY
paccrosuuss. Ho M Takoe  TexHuueckoe
pelleHHe 6bLI0 CIHIIKOM FPaHAHO3HO ISt
Hayajia KOCMHYECKOH 3pbl.

Hanporus, TpocoBbie CBsi3kH GbicTpo
NOJYYHJTH «IPONHCKY» B Kocmoce. JIJisi 3a-
MEJJIeHHsT BpallleHHs! BOKPYT LeHTpa Macc
CO CHYTHHKOB OTIYCKaNH MpPHBSA3aHHbIE

* B 1969 roay I0. ApuyraHoB noHsu, 4To He
06513aTe/IbHO NPHBA3BIBATL «JIU(T» K 3eMHOM
MOBEPXHOCTH. MOXHO TaK nofo6paTh COOTHO-
LIEHHE OpOHTANbHOTO ABHXXEHHSI W BpalleHHs
CBSI3KH JIBYX CIyTHHKOB BOKPYT LiEHTpa Macc,
4TOGbl B KaKOH-TO MOMEHT HHXHHH CNyTHHK
«33BHC» Ha KOPOTKOE BpeMsi y caMoii noBepx-
HOCTH 3eMJiH, 3a6paJl IPy3 H 3aTeM BbiBeJ ero
Ha op6uty. IMoBTOpHO H306perennas B 1975
roay amepukasuem ancom MopasekoMm, 3Ta
CHCTEMa MOJly4YH/la Ha3BaHHE «HECHHXPOHHBIH
KOCMHUYECKHH JHOT>.

rpysel (amepukaHckuit «Tpausur IB»,
1960 ron), BhixoasiiiHe U3 KOPaG6Jisi KOCMO-
HaBTHl cTpaxoBasuch Tpocamu (A. Jleo-
HOB B 1965 rony, amepHKaHCKHE KOCMO-
HaBTH B 1966 roxy), B 1966 roay kopa6un
HACA «[Ixemunu-11» u «Jl>xemuHu-12»
CBAA3bIBaJIHCh TpocaMH AJHHOH 30 M co
CNenHanbHOA paKeTHOM CTyNeHblo «AMlxKe-
Ha». B nocaenuue rogsl xu3nu C. I1. Ko-
poJsieB, 1o cioBaM paGoTaBLIHX C HUM HH-
XKEHepoB, 3a/lyMaJl OCYLIECTBHTb IKCIEPH-
MEHT C Bpauiaiolleicsi CBA3KOH, HO 3THM
HaMepeHHUsIM He CYXIEHO GbIO COBIThCS...

70-e roabl mMpUMHeCHH LEJBI Kackaz
HOBHIX Hpael. Cpein HHX 0co6o cuaexyer
BhIIEJHTh ABe. Mapuo I'poccn u3 Cwmut-
COHHaHCKOH acTpodH3HuecKod o6cepBa-
topun (CAO) npu TapBapackoMm yHH-
BEPCHTETEe MNPEMJIOKHJ  HCI0Ab30BaTh
JJIHHHBIA POBOASILIIHIA TPOC B KOCMOCE KaK
aHTeHHy IJIs1 CBSI3H Ha CBEPXHH3KHX 4a-
crorax. B 1974 rony Gaectsauiuii He6ecHbl
mexaHuk J>kysenne Kosaom6o ¢ apyrumu
corpyasnkami CAO paspa6oran KoHuen-
UHIO NPHBA3HOIO 30HAAa — HEGOJBIIOro
annapara, cnyckaemoro ¢ op6HTaJbHOro
camosiera Ha Tpoce aanHo# 100 km. Pacue-
Thl T0Ka3a/JH peajlbHOCThb TEXHHYECKOro
BOIJIOIEHHSI 3aMBIC]a, H paboTa 3aKume-
na. IlepBble TPH nosera ¢ NpPHBA3HBIM
Cy6CNYTHHKOM NJIaHHPOBaJIHCh Ha 1987 —
1990 roawl, Ho nocae aBapud «Yesewn-
XKepa» nporpamMa Obijla OTJIOXKE€Ha Ha
yeTbipe roja...

B 1983 rony HWBan Bekeil, pykosopu-
TeJlb psila MePCNEeKTHBHLIX HCCJEAO0BAHUH
HACA, co6pan B Buasnbsimc6ypre (wrat
Bupaxkuuus) paGouee coBelaHKe MO TPO-
caM B Kocmoce. BuIHMO, «KpuTHuecKas
Macca» Ha 3TOH BcTpeue 6blia JOCTHTHYTA.
B pesynbTate — B3pbIB HOBbIX HAEH, MHO-
THE H3 KOTOPbIX OKa3aJHChb HCKJIOUH-
TeJbHO MJIOJOTBOPHLIMH. Tenepp, Ha py-
6exe 90-x roaoB, He NPHXOLMTCH COM-
HEBaThCs, YTO Mbl HMeeM J[eJl0 C HOBOMH
TPOCOBOH KOCMHYECKOH TEXHOJIOTHEH.

CBEPXIJIHHHBIE TPOCEI
U HEYSA3BUMBIE JIEHTDI

Ecnin 6b1 Llanmep B cBoMx pacuerax
HCM0JIb30BaJl XapaKTEPUCTHKH MPOH3BO-
JMMBbIX CErofHsi CHHTETHYECKHX BOJIOKOH,
€ro OlleHKa «JIYHHOro JHdTa» He 6bil1a Gbl
CTOJIb MECCHMHCTHYHOH.

Kak H3BecTHO, yeM mnpouHee H Jerue
BOJIOKHa Tpoca, TeM GoJsibLie ero pasphbiB-
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Puec. 1. Obaactu donycrumvix 3nauenui
Oautn u cewenul TPOCO8 8 OKOAOSEMHOM KOC-
MUYECKOM NPOCTPANCTSBE.

i
o

pe 20 S '.‘ r

Puc. 2. Tpocosan cucrema 0asn 30HAupo-
8ANUA BEPXHUX CAOEB aTMOCHepbi.

Puc. 3. Cxema paccreikosku npu nomo-
wu rpoca (6e3 aarpar ronausal!) op6uraas-
HO20 CAMOAETA u KOCMuweckol CTanyuu.
P — dauna Ttpoca. [lynkTupom noxkasawa
o0pbuTa. KA MOMEHT pACCTHIKOBKU, CRAOUL-
HOIMU  AUHUAMU — OpOUTBL nOCAE  PACCToL-
Ko8sKu.

Hafg jaauHa. Tak, crajabHas NpoBOJIOKa,
€C/iH ee TMOJABECHTb HajJ MNOBEPXHOCTHIO
3emaH, paspbiBaeTcd YyxKe NpH JJHHE
20—50 kM, yriepojHble BOJOKHA —
100—140 kM, BOJOKHA KeBJjap — OKO-
a0 200 kM, kBapueBasi HHTb — 280 Kkm.
Ho B neficrBuTenbHocTH u 280 kM He npe-
nes.

IpeacraBumM Tpoc, CBHCAIOUIUA BepPTH-
KaJibHO CO CYTHHKa Ha KPYroBo# op6ure.
Hatsxkelne Takoro Tpoca onpefefisiercs
He MOJHON CHJIOH TAXKECTH, KaK y NoBepx-
HOCTH 3emayd, a JHIIb <«MHKDPOTH-
JKeCThIO» — Pa3HOCTBIO MEXIY CHJIOH TH-
JKECTH H LeHTPOGEKHOH CHJIOH, BO3HHKAIO-
el NMpH BpalleHHH Ha opOHTe. YcKope-
HHE «MHKPOTSXKECTH» HEOAMHAKOBO I/
PasHLIX TOYEK TPOCA: OHO TeM Gobiile, HeM
GoJibIlie OT/IHYAeTCA PafHyc OPGHTHI AaH-
HOH TOYKH OT pajHyca OpGHTBI CIYTHHKa.
Ha Hu3kuX OpOHTax «MHKPOTAKECTb»
Ha KoHUe Tpoca AjuHol 20 KM cocTaBJis-
er 0,99 oT TAXecTH, a Ha KOHLE CTOKH-
JloMeTpoBoro Tpoca — 4,5%.

Cle10BaTeIbHO, MaKCHMaJ/bHOE HAaTs-
JKeHHe HaMHOrO MeHblle NOJHOro Beca
tpoca. [loaromy ero pa3puiBHasi AJKMHA Ha
0p6HTEe CYIIECTBEHHO NpPEBOCXOAHT pas-
pHBHYIO AaHHY Y 3eman. Tak, Ha HH3KHX
op6uTax AJas CTaJbHOH MPOBOJOKH 3TO

* 300-—500 KM, A28 yraepoaHbIX BOJTOKOH —
700—800 kM, 415 BOJOKHa KeBAap —

okoso 1000 xm, nis KBaplUeBOH HUTH —
1200 km. i

B o6mem-to, Ix. Konom6o nockpom-
HHYaJi, BbI6paB TpPoC AJHMHOH «BCEro»
100 kM. Takasi NPOTAXKEHHOCTb He HCMY-
raer jgaxe CaMblX NPHAHPYHBHIX Inepe-
cTpaxoBuiHKoB. C «JIyHHBIM JH(TOM»
Llanaepa 6yner, koHeuHo, nocjoxHee, Ho

H3 MaTepHaJja, CPABHHMOrO MO NMPOYHOCTH .

C KBapLeBOH HHTLIO, €ro Yyxe MOXHO
clenaTh NMOCTOSHHLIM B CeYeHHH. A BOT
4TO6bl COOPYANTb TAaKUM «3eMHOH JHDT»,
norpebyercA «CyneprnpoBosOKa», MOCTH-
ralulas Takod NPOYHOCTH, KOTOpas Teo-
PETHHECKH OXKHAAeTCs y anMa3a ¢ Haealb-
HOM KPHCTaJJIHUeCKOH pelIeTKoH.

Hano ckasaTb, 4To B KOCMOCE Y AJHH-
HbiX TPOCOB ectb 6e3KaJsocTHblll Bpar —
MHKpomeTeopuTHl. Kpyraniii Tpoc anamer-
pom 2 MM H aquHok 100 kM npeacraB-
JfeT co60i MHIUEHDb C HOBEPXHOCTHIO OKO-
a0 60 xB. M. XoTR HHble KOCMHYeCKHe
annapartbl HMEIOT 3HAUHTENbHO GOJbILYIO
NOBEPXHOCTh, ONACHOCTh /I TPOCA HEH3-
MepHMO Builie. Beab uto6H nepeGuTh oa-
HO WJIH HECKOJIbKO €r0 BOJJOKOH, HOCTa-
TOYHO TEX MaJbX <«MEeCYHHOK», KOTOphLie
He CTpallHB KOCMHHYECKOMY KODPaG6.lo.
A ueM MeJIbue MHKPOMETEOPHTHI, TEM MOLL -
Hee HX MOTOKH B KOCMHY€CKOM HpOCTpaH-
CTBe.

Ha pucyHnke 1 no ocsiM OT/I0K€HH MJIO-
1aAb CeYEHHsi H AJHAA Tpoca. B Temuo-3e-
JneHoll 06J1aCTH «BpeMsl XKH3HH» TpPOCOB
(To ecTb cpeaHee 0OXHIaeMoe BpeMs [0
NnepBOro YrpoXKaiollero pa3pbiBOM MNOB-
peXAEHHA OT MHKDOMETEOPHTOB) NPeBOC-
xoaut rof. Touka 1 cooTBeTCTBYyeT Tpocam,
HCMOJIb30BaHHLIM B CBSI3Kax «JlKeMHHH—
Anxena» B 1966 roay, Touka 2 — Tpocam
B aMepHKaHO-SIMOHCKHX 3KCMEpHMEHTax C
30HAHpPYIOLUMMH pakeramu B 1981—1983
rojax (6buiM ¥ Takue), a obaactb 3 —

TpocaM 1/ MJAHHPYEMbIX MOJNETOB ame-
pHKAHCKOro OpOHTaJbHOrO camojera ¢
NPUBSA3HBIM CY6GCIYTHHKOM.

Tpoc, H3roToBJAEHHKIH AJS MEPBOro no-
Jleta, TpeicTaBjsieT co6oll Lesoe HHXKe-
HepHoe coopyxeHue. B cepennny ynoxen
JIETKHH HanpaBASIOUHH XKTYT H3 BOJOKOH
Homekc. Ha Hem MeaHas onsetka, 1Mo Ko-
Topo#l O6ydeTr NpoTeKaTb 3JEKTpHuECKHit
TOK, H HaKJajAblBaercsw H3OJSIIHA H3
TedaoHa. B crnepyiouem cioe pacrnoJara-
IOTCA BBHICOKOMPOUHLIE BOJIOKHA KeBJap,
KOTopble GYyAyT HECTH OCHOBHYIO MEXaHH-
uecKylo Harpysky. CBepxy — «py6aika»
H3 HOMEKCa, YCTPOHUHBOro K [eHCTBHIO
yAbTPadHONETOBOrO H3JNYy4eHHS.

Bpemsi XKH3HH 3TOrO TPOCa OlieHHBAeTCA
B HecKoJbKO JieT. XyXe 06CTOHT ReJIo CO
BTopbiM 100-KHNOMETPOBLIM TPOCOM, OH
MOKET MpPOXHTb JIHIIb HECKOJAbKO Me-
caueB. Ho serarb emy npeacroHr Bcero
OKoJIO cyToK. Tak uTo, Hajo moJararb,
BBIKHBET.

A BOT Tpoc, CBSI3YIOIHA IOBEPXHOCTb
JIyHH ¢ KOCMAYECKO#l CTaHUKeH, pacnoo-
JKeHHOH B OKPECTHOCTH KOJIJIHHeapHOH
TOYKH nu6Gpauuu L, nan Ly (o6ractb 4),
He nonanaer B o6.1acTb BekHBaHHA. Ho u
TYT MOXHO Ha#{TH BhiXoA. Bmecto cBA3ylo-
we#, HMeIOLIeH KPYraoe ceueHHe, B3ATh
MJ0CKyIO JieHTy. MukpomereopHTsl GyayT
NPOWIUBATL ee He o6GpeiBas. B kpacHoit
06/1aCTit Ha PHCYHKe | TPOCH! He BhiAepIKH-
BalOT Xd4XKe KOPOTKOEe BpeMsl, a JeHTbl
toiaunHo#i 0,01 MM npocyllecTByioT He
MeHee roza. y

Kerath, «JI)keMudu» 4 «AlxeHa» coe-
JHHAJHCh HMEHHO JIEHTOH, XOTHl C TOYKH
3peHHs] MeTEeOpHOH OMacHOCTH B 9TOM He
6un0 Hyxau. Hy, a B «Ponranax pasy,
HaNOMHHM, CTPOHTENbCTBO JHQTa HauH-
HaeTcs C YKJaAKH Kapkaca W3 ueThipex
Jent. Cyns no OMHCAHHIO, OHH JOJKHbI
nonagarh B obnactb4 Ha pHcyHKe L.
Hutyuuus He noasena A. Kaapka.

3TA CTABHJIN3NUPYIOILAS
MHKPOTSKECTDb

BriBeleHHasi B KOCMOC CBA3Ka JBYX
KOCMHYECKHX annapaToB HaTATHBaeTCR
MHKDOTRXeCTblo. PaBHOBecHOe coCTOAHHE
CYILIECTBYET TONILKO B LIEHTPE MAcC CBA3KH,
rAe CHNa NPUTSKEHHS B TOUHOCTH ypaB-
HOBeulHBaercs ueHTpoGexxrolt. [asa Hux-
HEro Teja CBA3KH, €C/IH OHa pacnojoxe-
Ha He TOPH30HTANbHO, PHTSKeHHe 3eMJH
NPEBOCXOJIHT LIEHTPOGEKHYIO CHITY, H MHK-
poTsiKecTb TAHET ero BHH3. [lasi BepxHe-
ro Tena, Hao6OPOT, LEHTpoGeXKHaA CHIA
npeo6jajaer, H €ro TAHET BBEPX.

Toabko B TOM cJjyuae, KOria CBA3Ka
NPHHHMaeT BePTHKA/NbHOE MOJIOXKEHHE, CH-
Jb ypasHoseuinBawoTcs. M3 moGoro na-
KJIOHHOTO NMOJIOXKeHHs! OHH GYyAyT BO3Bpa-
1aTh CBA3Ky K BepTHKaid. Ha opGure
3TO siBJIEHHE NPHHSATO HA3BIBATb FPaBHTA-
UHOHHOH cTabunu3auneli. Xors, eciin GuiTh
TOYHBIM, HA10 TOBOPHTD O IPABHTALHOHHO-
neHTpoGexkHoi crabunusauuu. [Ipupa-
lLEHHE IPABHTALIHOHHOH CHJIBI, BH3BaHHOE
yhajleHHeM OT UEeHTpa Macc, JaeT ABe
TPeTH BKJafia B MHKDOTAXKECTh, OCTaB-
IasicAl TPeTb MPUXOAHTCA Ha JOJIO LEHT-
po6eXKHOH CHJIBI.
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B 1985 200y [doxc. IMupcon npudyman npu-
8A3HOU napyc, KoTopell cnyckaercsa ¢ opbu-
TAALHO20 CAMOAETA 8 BepXHue CAOU QTMO-
cpepol. 1o 3ameicay asropa, ¢ e20 NOMOUsbI0
MOJCHO He TOAbKO TOPMO3UT6, HO U XOOUTb
eanrcamu.

B pexume rpaBHTaUHOHHOH CTaGH-
JIM3aLMHH JBHrajacb CBsi3Ka '«JlxkeMH-
HH-12» ¢ paKeTHOH cTyneHbio «AnKeHa»
B 1966 rony. Hy a ecnin Ha Hu3KO# op6HTe
JBe KOCMHYeCKHe NIaT¢opMbl CO CPaBHH-
MbIMH MacCaMH COEJHHHTb TPOCOM JJIH-
HOM, ckax<eM, 40 KM, TO HX 3KHNaXHu GynyT
XHTb H paGoraTb B YCJOBHAX MHKDOTS-
XEeCTH, COCTaBJIsiiolLeH npuMepHo 1% cu-
Jibl IPUTSXKEHHS Ha 3emiie. Y HHX He GyzeT
1J1aBAIOLIHX NPEAMETOB, KOTOPLIE Mbl IPH-
BbIKJIH BHIETb B TeJlepenopTaxax ¢ op6H-
Tol. Byner moa u 6ynaer norosok. Bhimy-
IEHHBIA M3 pyKk npeamer 3a 15—20 ¢
‘OMYCTHTCS Ha MOJI. YCKOJNb3HYBLIAs KanJsi
JKHAKOCTH He 6yzeT 6ecLesibHO- 6JyKAaTh
OT CcTeHbl K cTeHe. Jla u BecTHOYy/spHbIH
annapar yeJOBEeKa MOJNYYHT CBOH MpPHBBIY-
HbIA, XOTfl H OYeHb CJa6blfi, OPHEHTHD
BEPX—HH3.

3a6aBHO, YTO, C TOYKH 3PEHHS 3EMHOTO
HabJofaTensi, Ha BepxHed nJaatdopme
nos Gyaer CBepXy, a MOTOJOK — CHH3Y,
NOCKOJIbKY MHKPOTSDKECTb TaM JeHCTBYyeT
B o6paTHylo cropoHy. Ha HuXHe# naat-
¢opme Bce GyneT Kak MOJOXKEHO.

B ycnioBusix MHKpOTsi)KecTH 6Gyner nei-
CTBOBaThb 3aKOH COOOILAIOLIHXCSI COCY/0B.
Jlnisi Hero Bce paBHO KaKasi TSIXKeCTb —
6oJiblasi HIIH MaJleHbKasi. [1aBHoe, 4To6h!
oHa 6b1a. OTKpbLI KpaH — H XKHAKOCTb
norekyaa «BHH3». To eCTb Ha TOT ypOBEHb,
rlie NOTeHIHa/NbHAs 3HEPTrUs B M0Je MHK-
POTSIXKECTH MEHbLle.

Ha stom ocHoBaHa Hiesi co3faHHsA KOC-
MHUECKHX 3alpaBOYHBIX CTAHLHH, B KOTO-
phiX pe3epByap C TOMJHBOM BbIHECEH Ha
JI0CTaTO4YHOe paccTosiHHe Ha Tpoce. K3 Ta-
KOH €MKOCTH MOXXHO 3aNpaBHTbCS, TPOCTO
OTKPbIB BEHTHJIb, @ HE HCKaTb XHTPOYMHbIE
crnoco6bl 1151 mepeMellleHHsl XKHAKOCTH B
YCIOBHSAX HEBECOMOCTH, KOrZa CHJbI IIO-
BEPXHOCTHOFO HaTs2KEHHs! YIPSIMO pa3phi-
BaIOT €e Ha ThICAYH Kaneuab. [lnnHa Tpoca,
npasja, [0MKHa ObiTb TaKoBa, YTOOHI
o6ecrneyHBaTh NOCTaTOYHbIH YPOBEHb MHK-
pOrpaBHTALHH JJISI NPEOLOJIEHHS OBEPX-
HOCTHOTO HaTSIXK€HHS B MOAAIOLLHX TOMJIH-
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BO Tpy6Kax. [Iisi pa3HbIX TOMJHUB MHHH-
MaJibHasl [AJIHHa Tpoca coctasJsier oT 30 m
1o 1,2 km.

TPOC-JHHAMO

C noMolLbIO 3JIEKTPONPOBOASILIHX TPO-
COB B KOCMOCE MOXHO OCYILECTBJSTb B
BLICIIEH CTeNeHH HHTEpEeCHhle 3KCIepH-
MeHThl (OHH 3amJIaHHPOBAHbI Ha' MEpPBhIH
NOJIET aMepHKaHCKOr0 OpGHTaJIbHOrO ca-
MOJIETa C MPHBA3HBIM COYTHHKOM B 1991
roay).

Kak xe OHM O6ynyT MNPOHCXOAHMTH?
I'py3oBo#t oTcek OpGHTaNbLHOrO camoJera
OTKpHIT. B HeM HaxonuTcst JieGenKa U mpH-
eMHasi WITaHra JJHHOH okoso 10 M. Cy6-

B 1984 200y podunace udes aynrozo «He-
CuHXPOHHO20 rugTa». OH 06pa3yercs c8a3Kol
dsyx Tea, KOTOpas 8pawiaeTcs B80KpYe C8o-
ezo yenTpa macc u dsuxercs no opbure Tak,
4TO 8 TO4KEe MAKCUMANLHO20 NPUBAUNCEHUS
Kk Jlyne HudcHee Teno 3asucaer Had ee no-
8epxHOCTbI0 (C08nAdAOT AuHelHble CKOPOC-
TU) U MOJNCET NPUHATL 2py3.

CIYTHHK Ha Tpoce BhIMylleH BBepx. M3
HEro B pasHble CTOPOHBI BbIABHHYTHI
3/ieKTPHUecKHe NaTuyHKH. C TOUKH 3peHHus
JeACTBUSI Ha CYOCIYTHHK MHKPOTSIXKECTH,
€ro pacnojioXXeHHe BBEPXy HHYEM He OT-
JIMYaeTcs oT HHKHeH no3uuuH. Ho B Bepx-
HeM [MOJIOXKEHHH MeHblie GyneT aspojiu-
HaMHYeCKOe TODMOXEHHEe, MOCKOJIbKY
IJIOTHOCTb BO3/lyXa TaM MeHbLIE.

MoxHo JM npomyckaTb MO TaKOMy
TPOCY NOCTOSIHHBIA TOK? Kasasoch O6bl,
Her. KoHTyp He 3amkuyr. Ho Begs oH
JBHXETCA B MpOBOAsiILeH HOHOCGepHOH
naa3me. TOK, TEKYIIHHA MO TPOCY, MOXKET
3aMBIKaTbCsl Yepe3 OKPYXKAIOLLYI0 Cpenmy.
Jasi 3TOro Ha KOHLAX TpoCa dOJIXKHBI
GbiTh YCTaHOBJIEHH CTIELHAJIbHBIE KOHTAKT-
Hble yCTPOHCTBA.

B kauecTBe KOHTaKTOpOB NpejJjaraercs
HCM0Jb30BaTh Nosibie Katoabl. OHH x0po-
IO 3apeKoMeHJOBaJH ceGsi (B pacuere
Ha TPOCOBYIO CHCTEMY) B [AHanasoHe TO-
koB or 0,1 no 40 A. Koueuno, cam Tpoc
Jl0JI2KeH ObiTb MOKPBIT H30JsILHEH, YTOGbI
NpefOTBPATHTh CTEKaHHE 3apsiia Mo BCel
€ro MOBEPXHOCTH.

Bo3HuKalollee B MJa3Me HepaBHOBEC-
HOE pacnpe/ie/ieHHe 3apsiia MOPOAMT IJIOo-
6aJibHble HOHOC(EpHbIE TOKH, KOTOpblE H

I1. [Tern3o u X. Maiep npedroxuru cosep-
wure obaer 80Kpye acrepouda npu NOMOULU
tpoca. [To ux udee ¢ npoaeranujeco KOCMU-
4ecK020 annapara B6lCTPEAUBAETCS 2aPNYH,
KOTOpbLU 8BHEOPAETCA 8 NOBEPXHOCTb ACTEPOU-
Oda. 3askopernoui Takum 06pa3om CRYTHUK
passopa4usaercs, obpe3aer TPOC U YHOCUTCA
Odassuie, 0CTABAAR 2apnyH HeGECHOMY Teay Ha
namaTs 0 cB0em 8u3ure.

3aMKHYT 3JIEKTPHYECKHH KOHTYp. 3TO
N0Ka3blBAIOT pacyeThl H KOCBEHHO — He-
KOTOpble 3eMHbl€ 3KCIIEPHMEHTHI.

Hy xopomo. Tok no Tpocy mycCTHJIH.
H... nomy4nnn 3JeKTPHUECKYIO MallHHY.
Kak H3BecTHO, Ha NPOBOJHHK CO CTOPOHbI
MarHMTHOrO noJisi JeHcTByeT cuia Amme-
pa. Kpome Ttoro, Tpoc mepecekaer mar-
HHTHBIE JIHHHH, H B HEM 110 3aKOHaM 3JieK-
TpoauHaMuKH HaBogutcs DJIC HHAYKUHH.
Y He6ecHoro nHHaMO [Ba pexHMa —
TATH H reHepauud. B nepBom GoprtoBas
3/IEKTPOYCTaHOBKA coBepiuaer paGory
npotuB JJIC HHAYKUHH, AEACTBYOLIAS
Ha Tpoc AmnepoBa cujia YCKOPSIET Op-
6uTanbHOe ABHXXeHHe. B  pesysbrarte
NpOH3BOAHMAsi Ha GOPTy 3JEKTPO3HEp-
THSl MEPEeXOAHT B MeXaHHYecKyio bpGu-
TaJbHOrO JBHXKeHHs. B pexxume reHepa-
uHH — Hao6opor. DJIC cosepuiaer mno-

H3 cea3anHnblx CnyTHUKOB8 MOJHCHO 06paso-
8bl8aTy yeavle «co3se3dusy. B Hux sepru-
KanbHble TPOCHL HATA2UBAIOTCA 3G CHET MUK-
pOTAJCECTU, A 20PUBOHTANbLHbIE — 3G CHeT
doaxcuoim obpazom nodobparHol pasHOCTU
Cun a3poOuUHAMU4ECKO20 TOPMONEHUS CRYT-
HUKO8.

JIe3HyI0 pa6oty B GOpPTOBOH 3JIEKTPOCHC-
Teme, a AMnepoBa CHJa TOPMO3HT OpGH-
TajbHOE [BHXKEeHHe. DJEKTPHUECTBO Ha
60pTy BbIpaGaTHIBAETCA H3 MeXaHHYEeCKOH
3HEPrHH OpPGHTAJIBLHOrO JBHXKEHHSI.

TFeomarHuTHasi HHAYKLHS OTHOCHTEJIbHO
HeBeJIKa. 3aTO CKOPOCTb NBHXXEHHS —
KOCMHUecKasi, a H JJIHHa TPoca Hema-
nas. [lpousBeneHHe 3THX TPeX BEJNHYHH
naer oueHb Ooabiune 3Hauenusi D]IC
uunykuud. Tak, B Tpoce anuHoi 20 KM Ha
HH3KOH OpOHTe HHAYUHPYETC OKOJO
4 kB! Ipu BnosnHe peanbHoM Toke B 10 A
MOILLHOCTb TPOCOBOTO reHepaTopa LOCTH-
rier 40 Kst. OrpomHas npu6aBka B 6op-
TOBOM 3JIEKTPONHTaHHH!

BbirofHo KOMGHHHPOBATb PEXKHUMBI TATH
u rexepauuu. [Ipu Bxofe B TeHb 3eMJH
coJIHeuHble GaTapeH nepecTaioT Bhipaba-
THIBaTh 3HEPTHi0. B 3TOT mMepHOA MOXKHO
BKJIOUHTb TPOCOBHIA reHeparop. Ha oc-
BELUEHHOA CTOPOHE MOXXHO MEPEeKJIOYHTh-
ci B PEeXHM TATH H BOCIHOJHHTb IOTe-
pH 3HEPrHH OPGHTANBLHOrO ABHXKEHHS B
tenu. KITJI nepeBoga MexaHHUECKOH 3Hep-
THH B 3JIEKTPHYECKYIO H O6paTHO MpH Ta-

«Kocmuueckuil ackararop» COCTOUT u3 He-
cKoAbKUX 8epTuKarbholx ceasok. I'pys chawa-
2a 00CTABAAETCA KA HUXCHee Ter0 nepsod,
nodoimaerca 80046 TpOCa, 3aTeM 8 MOMEHT
cbauNCeHUA nepemewyaeTca Ha HudlcHee TeaAo
aTopoti, nodvinaercs 8006 ee TPOCA U T. N.

KMX ONEpAalHAX OLEHHBAETCS OYEHb Bhi-
coko — 90—95%.

He MmeHee BaXHO M TO, YTO, Mpomyc-
Kasi M0 TPOCYy TOK, MOXHO MOCTENeHHO
M3MEHHTb BCE 3JeMeHThl OpOHTH 6e3
3aTpaT XMMHYECKOro TOMJHBA.

Yem Gosblie TOK B Tpoce, TeM GoJblie
cula TACH WM MOLIHOCTb TeHepauuH.
OnHako ecTb Npefes ee pocTa, onpeaess-
€TCsi OH He CTOJbKO 3JEeKTPHYECKHMH
XapaKTepUCTHKAMH CHCTEMHI, CKOJIbKO ee
JIHHAMHYeCKHMH cBoficTBaMH. OkasniBaer-

Ccsl, €CJH TOK IpPEBOCXOAHT HEKOTOpoe

KPHTHYECKOE 3HaUeHHe, CHCTEMA HauHHaeT
CHMBHO pacKayWBaTbCd AMIEPOBBIMH
cuaamd. Hacrynaer  3/eKTpOMAarHHT-
Hbli paatrep. Ilocaencrsus ero onacHel:
packauaBmniics Tpoc ocaabiasiercs, H
JIBUXKEHHE CTAHOBHTCSl HEYNPaBJISIEMbIM.
Tak 4TO He CTOMT IMepecTynaTbh 3Ty

4epTy.

BbICOTHAS
A3POJJHHAMHUYECKAM
TPYBA

Hpea Ix. Konom6o 0 30HIHPOBAaHHH
aTMocdepn! ¢ MOMOILbIO NPHBSA3HOTO CHYT-
HHKa 3a NocJieflHee BpeMsi TaKxKe 3aMeTHO
o6GoraTtuJach.

Ha pucyHke 2 nokasaHo pacro-
JIOKEHHE 3JIEMEHTOB TPOCOBOH CHCTEMHI
npH 30HAHPoBaHHH. Op6HTaNbHBEIA caMo-
JieT IBHXKeTCs Ha BbicoTe OKoJo 220 kM
rpy30BbIM OTCeKOM BHH3. Uepe3 npuem-
HYIO LITaHTy TPOC YXOLHT OT HEro K mapo-
BOMY 30HAy O BBICOTHl OKOJO 120 kM.
ConpoTHBJieHHe BO3/lyXa OTKJIOHSIET TPoC C
3oHmOM Haszaj. OpHeHTauHsl MOCJEHEro
ofecrneyHBaercsi napod a3poAHHaMHuec-
KHX CTaGHJH3aTOPOB.

3auem BooOGlle HYXXHO 30HAHpOBaHHe?
Jeno B ToMm, yTo aTMocdepa Ha BHICO-
tax 50—150 KM HejocTynHa AJifi Hemoc-
peNCTBEHHOro HccienoBanus. Jlas camo-
JIETOB 3TH CJOH CJHIIKOM pa3pexeHhl,
ISl CIYTHHKOB — CJHLIKOM IJIOTHHL.
MerteoposoruyecKkHe paKeTH MOFYT Ha-
XONHTbCSI B HHX CUMT@HHBIE MHHYTH. A
noJieT MNPHBA3HOrO SOHAA [JIHTCA MHOrO
4acoB.

TosibKO C NOMQiKBIO 30HAA B HATYPHHIX
YCJIOBHSIX MOXHO H3yyaTb a3pOAHHAMH-
YyecKHe XapaKTePHCTHKH MNepCreKTHBHBIX
MojeJsiell CIyCKaeMbIX KOCMHYECKHX an-
napatoB. Hepapom nosromy onHcaHHYIO
CHCTEMY Ha3bIBAIOT eJlle BBICOTHOH as3po-
JHHaAMHYeCcKOH Tpy6OH.

Hy, u camo co6oii padymeercsi, C HH3KO-
JIeTaIOIIEero NPHBA3HOIO 30HAAa MOXHO
noJy4aTh CHHMKH 3€MHOH IMOBEPXHOCTH C
JYYIIHM pa3peiieHHeM. MoxHO ne/naTh
CTEepPeOCKONHYECKHEe CHHMKH, KOTJa OIHO
H306pakeHue nosyyaercs ¢ 30H4a, a Apy-
roe — ¢ opGHTaJIbHOrO camoJiera.

Bo Bcex cayyasix BO3HHKaeT €CTECTBEH-
HOE XXeJaHHe «3apHiTbCS» IMoray6xe B
armoctepy. Ho u 3aech npupoaa ycraHo-
BHJIA ecTeCTBeHHBIH npenen. Henpeononu-
MBI 6apbep HaXOAHTCSl Ha BHICOTE OKOJIO
110 xm. Tlps nmorpyXeHHH HHXe 3TOrO
YPOBHSI CHCTEMa HauHHaeT CHJIbHO pacKa-
YHBATbCSl a3POJAHHAMHYECKHMH CHJIaMH.
Ha 3tor pa3 mMb HMeeM JeJ0 C a3pojH-
HaMHueCcKHM (JIaTTepOM, KOTOPHIH He Me-
Hee OnaceH, YeM 3JIEKTPOMAarHHTHBIH.

[puBsisHo#l aTMocepHblit 30HA Gyxer,
BEPOSITHO, HCMNBITAH BO BpeMsl BTOPOro
nojieTa aMepHKaHCKOro Op6HTaNbHOrO ca-
MoJsieTa ¢ TpocoMm 3a GopTom.

KOCMHYECKHE NMPALLH

Yem TakK NpHBJIEKaTeNeH «KOCMHUYECKHH
au¢r> 10. ApuyraHoBa? [la TeM, uTO He
Hallo Keub W BHIGpPACHBaTh B NPOCTPAH-
CTBO OrpPOMHBIE KOJHYECTBAa TOMJIHBA.
Cen — u noexaa B KocMoc. Ha anekrpo-
BO3€ MOAXOASILEA KOHCTPYKIIHH.

. OkasniBaeTcsi, He TOJbLKO TPaHAHO3HbIA
«3eMHO# JIH(PT» MO3BOJISIET NepeMellaTh
TeJla B KOCMHYECKOM MpocTpaHcTBe G6e3
1ymMa M rapH, HO H TPOCHl OTHOCHTENb-
HO CKpoMHOA MuHHBEL C HX mnomoubio
MOXKHO 06pa30BLIBAaTh BpPeMEeHHbIE CBSI3KH
CNYTHHKOB H H3MEHAATb HX OpGHTHI, mepe-

naBasi 6e3 notepb HEPTHIO H MOMEHT KO-
JIYECTBA JBHXKEHHS OT OJLHOrO KOCMHYe-
CKOro anmapara K Apyromy.

IpeacraBuM, uTO OPGHTANbHBIA Camo-
JIeT JOCTaBHJI Tpy3bl Ha CTaHLHIO H CO-
6upaercsi Bo3BpailaThcs. B TpamHIHOH-
HOM BapHaHTe MOCJ€ PAaCCTHIKOBKH OH
[OJOKEH CXKeub H BbIGPOCHTH B MPOCT-
PaHCTBO H3PsiHOE KOJHYECTBO TOIJIHMBA.
3aTpaTuTh 3HEPrHio, YTOOL YMEHbUIHTb
Ty 9HEpruio, KOTOpasi TaKOH JOpOroi
LeHOH JocTanach npu 3anycke! Msrko
rOBOpS, HepaLHOHaJbHO.

PaccMOTpHM Tenepb TPOCOBBIH BAPHAHT.
IMocsie pacCTHIKOBKH OPOHTaJbHBIA CaMo-
JIeT OCTaercsl CBA3aHHBIM CO CTaHIHeH.
Tpoc pasmarniBaercsi. Op6GHTaNbHBIA ca-
MOJIET NMOJ, JeHCTBHEM MHKPOTSIKECTH yXO-
JIAT BHH3, a CTaHLHSA — BBepX OT obuiero
ueHTpa macc. O6pa3yercs BepTHKaJbHasi
CBSi3Ka, KaK Ha pHCYyHKe 2. 3Jror
npouecc He Tpe6yer 3aTpat 3Heprud. Hao-
60poT, NpHTOpPMaXKWBasi pa3BepThiBaHHE,
MOXKHO 3aCTaBHTb MHKDOTSIXK€CTb COBEp-
WIATD €llle H NoJe3Hylo pa6ory.

Ecau Tenepb 3Ty CBfI3KYy pacLENHTb,
TO TOYKA pacCLEeNkKH CTaHeT A/ OpOHTab-
HOTO CaMoJIeTa arnoreeM (BbICIIEH TOUKO#)
ero HOBOW OpGHTH, a [Js CTaHUHH —
nepureeM (Hu3LIeH TOYKOH) HOBOH OpGH-
Thl (p ¥ C. 3, NYHKTHPOM MOKa3aHa op6uTa
Ha MOMEHT pacCThIKOBKH). B pesyabrarte
3TOr0 MaHeBpa, Ha KOTOpHIH He G6buIO
3aTpayeHO HH rpaMma TOIMJIHBA, OpGH-
TaJbHLIH CaMOJIeT NMOAJeT Ha NOcaiky, a
cTaHuus Gyner nepeBefieHa Ha GoJiee BhI-
COKYIO OpGHTY, YTO O4Y€Hb BaXKHO, MOCKOJIb-
Ky CTaHLHSi MOCTeNEeHHO TepsieT BHICOTY
H3-33 a3pOJHMHAaMHUYECKOrO TOPMOXEHHS.

Yepe3 nmosiBHTKA Nocje pacUEenkH pas-
HOCTb BHICOT [BYX anmapaToB, 06pa3o-
BaBLIKX paHee CBfA3KYy, COCTaBHT OT 7 10
14 paun tpoca. Ipu asnuue Tpoca 50 kM
ato Gyser 350—700 km! (MunumasbHOe
3HaueHHe MOoJyuyaeTcsi NpH pacuenke B
COCTOSIHHM BEPTHKaJbHOTO PaBHOBECHS.)

Kak ke ynaercsi y6HTb ABYX 3aflieB,
na eule H 6e3 BricTpesioB? Bee no 3akoHam
mexaHHKH. OTOGpajH JIHLIHIO 3HEPrHIo
y OpGHTaJbHOro camoJieTa H OTAajlH ee
CTaHUMH. A GECKOPHICTHHIM MOCPEJHHKOM
B 3TOM oGMeHe Gbl1 TpOC.

MoxHo no#ith gaabuie. He 3acraBastb
op6HTaJbHBIA camMoJieT 10OHPaTbCs A0 Op-
GUTHl CTaHUHH, @ CNYCTHTb CO CTaHUHH
€My HaBCTpeuy MPUBSI3HOH CTHIKOBOYHbIH
y3es1. Ilocse CTHIKOBKH OpGHTaJbHBHIA Ca-
moJieT o6pa3yer co CTaHLHed BepTHKaJb-
Hylo CBsi3Ky. [lasible ecTh [iBa BapHaHTa.
JIu60 camoser MOATArHBaeTcA K CTaHLHH
ISl PasrpysKH, a 3aTeM CIyCKaeTcsi 06-
pPaTHO Ha TpPOCe H OTCThIKOBBIBAETCH.
JIn6o oH ocraBJjsier rpy3 Ha CTHIKOBOY-
HOM y3Jie, KOTOpHIfi 3aTeM NOJHUMA3eTcs Ha
cranuuio. B 060HX ciayyasix 3KOHOMHTCS
MHOrO TOIIHBA.

CnyTHHK, JOCTaBJsieMbli Ha Op6HTYy B
rpy30BOM OTCEKe OPGHTaJbHOrO camMoJiera,
MOXeT OniThb 3aTeM 3amylleH Ha GoJee
BHICOKYIO OpOMTY C mnomolibio Tpoca. B
CBOIO ouepelib, OpGHTANbHbIA CaMOJIET NPH
3amycke MOXeT He c6pachiBaTh, a CIycC-
KaTb Ha TPOCe OTPAGOTAHHBLIA TOMJHBHBIA
6ak, oT6upasi yacTb ero 3Hepruu. M rak
najee...
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Becru u3 aa6oparopuii

THPJASIHAA HA ®OBOCE

Korzaa rorosuiach skcneauuus K ®o6o-
Ccy, mpeaJsiarajoch BHIGPOCHTb C MOCanoy-
HOTrO annapara HeCKOJIbKO 3J1eKTPHYECKHX
aTUMKOB AJsI H3y4eHHs Marhurocpepsi
Mapca. Hx cie10Bao COeIHHHTD JOBOJIb-
HO TOHKHMH TPOCHKaMH oflle# !1HHOH
nopsinka 50—60 kM. (STH TPOCHKH nona-
Jaldi B CBeTJIO-3eJleHylo 006JacTh Ha
pHC. |, H DOMXHBH ObUIH OBITH HCNOJ-
HeHbl B BHJIe JIEHTOUYEK.)

®o6oc — Majasi nuiaHeTa NHAMETPOM
okoso 20 kM. Ero rpaBHTanHOHHOE moJse
oueHb csaaboe, M KONJIHHEapHble TOYKH
aubpaunu L, u L, Haxonsitcs Bcero B He-
CKOJIbKHX KHJOMETPAax OT MOBEPXHOCTH.
JlocTaTouHO 6biI0 Gbl BHITOJKHYTb AATUH-
KH cO cKopocTblo 3—4 M/c, 4TOGbl OHH
yUJIH 338 TOYKY JHOGpAaLHH H Monaju B
ob6JacTb npeo6aafaHusl LEHTPOGEKHbIX
CHJI.

Kpacuso, HaBepHoe, Buirasiges 6ot Po-
6oc ¢ Tako# rupasHaoi. K Tomy xe 3rto
6b1a 6bl mepBasi Jactouka M3 GJaaropon-
HOrO CeMeHCTBA THTAHOB — KOCMHue-
ckux aupros. Ho — ne cympba. I'mp-
JsiHAA Ha NMOCaJOYHbI annapar He mona-
Ja, a caM annapar He nonaJj Ha Po6oc...

XOYEIIDb YAEP)XATb —
OTNYCTH

Bcem H3BeCTHO, 4TO CYTHHK, 3aMNyLUeH-
HbHIi B HBIOTOHOBCKOM [oOJIe Ha OpOHTY,
6yneT ABHraTbCsi MO HeH Be4YHO (NMpH OT-
CYTCTBHH CONpPOTHBJIEHHS CPelbl). A ecau
3aMyCTHTb MHOTO CINYTHHKOB Ha OJHY
OpOHTY M 3aLenHTb HX Ipyr 3a Japyra
TpocaMH... 3HaeTe, 4To npousoiner? Pyx-
HYT Ha nputaruBaioulee teqo. U ouenp
ckopo. Haunyr BectH ce6s kak Xxyxaa-
Xyn — o6pyy, 3aKpy4eHHbIi BOKpYr Ta-
JIHM THMHACTKH, TO €CTb «OGKaThiBaTb»
OJlHHM KpaeM NJIaHeTy, BOKPYr KOTOPO#
OHH BpallalTca. A NpUYMHOH TOMYy —
BCe Ta XXe MHKPOTSXKeCTb, KoTopas AJs
CerMeHTOB KOJIblla, OKa3aBLjerocs GJuHKe
K OCH BpalleHHsi, 6yleT HampaBJeHa K
LEHTPY MaccC CHETEMHI, AJsi 6osiee yraJjeH-
HBbIX )K€ — B NIPOTHBOMOJIOXKHYIO CTOPOHY.

Yro6el CcnacTH CHYTHHKOBOE KOJBLO,
Hajo MnoaymaTb O CBOHCTBAaX €ro MpHPOA-
HbIX aHaJOroB — MeTEOpPHBIX KoJell.
OHH TOXe COCTOAT M3 OTHENbHBIX YaCTHL,
JeTALMUX APYr 3a APYyroM NPHMEpHO Mo
OHOH OpOGHTE H CHEPXKHBAaeMbIX HEBH-
JHMbIMH HHTSIMH — CHJIAMH TPaBHTaLHOH-
HOTO MpHTsiXKeHHsl. TONbKO HHTH 3TH He-
OOLIYHBIE: NMPH «PACTATHBaHHH» HX «Ha-
TsDKEHHEe» MNajaer, MOCKOJbKY TpaBHTa-
HHOHHOE NPHTAXKEHHE YMEHbILAETCS C yBe-
JIHYEHHEM PaCCTOSIHHA.

CKonHpyeM 3TO NpPHPOLHOE CBOWHCTBO
METEOpHBIX Kojen. [laaum Tpocam BO3-
MOXHOCTb BTATHBAaTbCi Ha CNYTHHKH H
BHIlycKaThcs o6paTHO. Bynem peryaupo-
BaThb MX HaTsXKeHHe, YMeHbIasi ero NnpH
YAAJIEHHH ONHOTO CNYTHHKA OT APYroro
yBEJIHUMBAsl NPH COJHXKEHHH CIYyTHHKOB.
H konbuo craHer ycToiunBbiM. BoucTHHY:
Xoyellb ynep>KaTb — OTIYCTH.

Kro 3naer, Moxer, Koraa-HuGy1b TakHe
KoJibla ykpacsit COMHEUHYIO CHCTEMY...

Banepuii SIHLLEB,
undcenep

aexTpomaznurnas snepaun ceepxevicoxod wacrors. (CBY ) ucnoavsyerca
Ce200HA OAR PA3AUUHBIX Yeneld, HAHURAR OT nepedayu cuUzHAA08 U3 KOCcMoca,
KOH4as npuzoTosenuem o6eda 8 ckoposapbix Kyxounsix neuxax. H sor ewe

0010 Ha nepsvii 8324720 neobbiunoe coueranue — CBY-cxanrvnens.

Fopsumnn
CKanbnenb

Or nezo ne orxasaauce 6ot
u ¢uaunnurickue xunrepol

B MeauuuHCcKO# mpakTHKe A/1s 3a-
XHUBJIEHHS] paH M 3B H3[aBHA MpH-
MeHsIoCh npuxkuranve. O6pasyio-
masicsi MpH OXOre cyxasi KOpOYKa
(ctpyn) ocraHaBiMBaja KpoBOTeue-
HHUE M NPensiTCTBOBa/a IMPOHHKHOBE-
HHI0O HMH(EKUHH B OpraHuaM. ITOT
crnoco6 J0Jroe BpeMsi COXPaHSJICH
nouTH 6e3 u3ameHeHHH. JIuwb cpaBHu-
TeJIbHO HenaBHO, B 60-e roabl, pac-
KaJIleHHOE Ha OrHe >Kesle30 Bpauu 3a-
MEHHJIH TepMOKayTepom (MpHKHra-
TeJIeM),, Pa30rpeBalOLLHMCS 3J1EKTPH-
ueckuM TokoM. Bosiee Toro, momectus
B JIe3BHE OObIYHOrO CKaJlble/si Harpe-
BaTe/IbHbIA 3/71EMEHT, HHXKEHEPb H XH-
PYPrH MOJYUYHJIH COBEPLIEHHO HOBBIH
HHCTPYMEHT, CMNOCOGHBIA MpPOBOJAHMTH
pesekuMio (pa3pe3 TKaHeil) W OLHO-
BPEMEHHO KOary/JupoBaTb (NPHKH-
raTb) KpoBoToyaliHe cocyasl. Ho
BCKOpPE BBISICHHJIOCh, YTO HHCTpY-
MEHT OKa3aJCsl C H3bSTHOM — CJIHIL-
KOM MHOTO BpeMeHH Tpe60oBaJjioch A5
pasorpeBa Je3Bus. MHs3-3a 3toro
HeNb3si GbLIO OTK/IIOYaTh Harpesa-
TEeJIbHBIH 3JIeMEHT B NMepephiBaX MexX-
Ny pPe3eKIHsMH, YTO CO3/aBaJjio Mac-
Cy HeyRoOGCTB AJIsl XHpypra.

B KOHIle KOHIIOB MOSIBU/JIHCH HOBbIE
KOaryJsiTopbl, OCHOBaHHbIE HA JPYTHX
npuHuunax. Bo3HukaAM camocTosi-
TeJIbHbIE HaNpaBJIeHHs XUPYPTHH: BbI-
COKOYaCTOTHAs, YJIbTPa3ByKoBas, Ja-
3epHasi, niasMeHHasi. Kaxjaoe u3 Hux
YCNewHo pelrano CBoH 3agaun. Of-
HaKO MO-NpeXHeMy OIHH H3 THIIOB
onepauud oCTaBaJCsi KpalHe CJ0XK-
HbiM. Peub ujaer o6 onepauusix Ha
opraHax, ColepXalluX MOILHYIO
CeTb KPOBEHOCHBIX COCYI0B — Meye-
HH, Cesle3eHKe, MouyKax.

CyliecTBOBaBlIHE  HHCTPYMEHTbI

CO3/1aBaJ/Ii He3HAYHTEJIbHYIO ITyGUHY
KoaryJisiiui B o6Jacti paspesa. [e-
JO B TOM, YTO TEMJIONPOBOLHOCTH
CTpyna MHOrO MeHbLIE, UeM Yy KHBOH
TKaHH, OH MepeKphiBaJ mnepenauy
SHEPrHH B TJy6bjiexaulyio 06J/acTh.
U ToHKHMH KoaryJHpoBaHHbIH CJ10H He
BbIIEPXKHBaAJ Hamopa KpOBH W3
MHOTOYHCJIEHHBIX COCYAOB, BO3HH-
KaJlo OOHJIbHOE KPOBOTEUEHHE.

Brixonom okasanoch npuMeHeHHe
CBY-koarynstopos. [Touemy uMeHHO
OHH pewHu npo6iaemy? HanmomHum,
4TO pacnpoCTpaHeHHE 3JIeKTpoMar-
HUTHOH 3HEPrHH B XKHBOM OpraHu3Me
COMPOBOXAAEeTCS ee MOIJIOLEHHEM.
IMpoucxonutr HarpeB GHOoTKauu. OH
3aBHCHT OT ee 3JIeKTPOMH3HYECKHX
CBOMCTB H NpSIMO -MPOMNOPLHOHAJIEH
HalMpsXKEHHOCTH M YaCTOTe 3JIEKTPO-
MarHuTHoro noJast. [Ipuuem ¢ poctom
4aCTOThl H3Jy4YeHHSI MPOBOAUMOCTh
TKaHeH yBe/HYuBaeTcsi. 3HAUYUT, CO3-
naB CBU-nose ¢ onpenesieHHbIMH na-
paMeTpaMH, MOXHO MOJNYYHTb TAKOH
ONIHOBPEMEHHbli pPaBHOMEPHLIH Ha-
TpeB, KOTODHIH MpHBENET K Koary-
JSILHH /oSt TpeGyeMOoH TOJILIHHBI.

[lepBoe cooGiueHne 0 NpUMEHEHHH
CBY-ckanbnensi caenajiu amepHKaH-
ckue yuenole B 1985 rony. JlesBue
HHCTPyMeHTa GblI0O COBMEILEHO C aH-
TEHHOH, H3Jyvalouled 3Hepruio, Mmoj-
Boaumyio oT moiHoro CBY-renepa-
Topa yepes kabenb. B Tom ke romy
CBY-ckasnbnenb Hayald cO31aBaTh
¥ Halll¥ CNEeLHANHCThl — COTPYAHHKH
mockoBckoro HITO «Topwuit» mok-
TOp (PHU3HKO-MaTeMaTHUYECKHX HaykK
B. H. MakapoB u kauaupatr 6HoJo-
ruueckux Hayk lO. A. Xutpos.

OHHM 3HaJ M, YTO NpPH HCMBLITAHHH
aMEpHKaHCKOrO CKaJjbresasi oGHapy-

JKHUJCSL PAL HEAOCTAaTKOB: HeAonyc-
THMbIH YpOBeHb 061yueHHs MeAHIIHH-
CKOr0 MepcoHasa, Neperpy3kH H Bh-
xon u3 crpos CBU-renepartopa, He-
JOCTATOYHAS YHHBEPCAJbHOCTb HH-
CTpyMEHTa NpH Onepauusx Ha opra-
Hax C pasJHYHLIMH 3JeKTPodH3HYeC-
kumu cpoiicrBamu. [lostomy Hauwu
yueHsie MOCTABHJAH nepen co6oH TpH
OCHOBHbIe 3agaun: pa3paborka CBY-
reHepaTtopa C nJaBHOH peryJHpoBKO#
BLIXOJHO¥ MOLLHOCTH; HaJeXHoe KO-
ary/ypoBaHue TKaHeHd c pa3jiH4yHOM
MJOTHOCTBIO KPOBEHOCHBIX COCYLOB
npH Ge30MacHOCTH NALHKEHTOB H Me-
AWMKOB; aBTOMaTH3auusA, objeryaio-
was paGoTy XMHPypra C yCTaHOBKOM.

SKCNEepHMEHTE! ¢ COBETCKHMH
CBY-ckanpnensaMu Havajauch B 1986
rony 8o Bcecoo3HoM HayuHOM LEHTpe
xupyprun AMH CCCP. [1epBbiMH Xu-
pypramy, B3fIBUIHMH HOBBIH HHCTDY-
menT B pyku, 6biin C. B. Totpe,
I. A. [larsepsin, A. JI. THMowHH #
A. A. DuioHeHKO, a HX MNalHEeH-
TaMu — OObiuHble  KPOJHKH. DBbuin
NPOBEAEHb JECATKH Pa3JHUHbLIX ofe-
pauuii, npexnae uem B nekabpe 1989
roga YCTPONCTBO MPHHSNO OKOHua-
TeJbHHIA BHA, 2 B SIHBape cleaylo-
Iero rofa MpOULIO HCMBLITAHHA Ha
COOTBETCTBHE TEXHHUUYECKHM H MeJH-
LHHCKHM Tpe6oBaHHAM.

Ycraunoska «I'eMocTaT» (Takoe Ha-
3BaHUe flaJii HOBOMY CKaJbleaio) ae-
MOHCTPHpOBaNacb Ha BLICTaBke
«3apaBooxpaHenne-90». Okasasocs,
3KCMOHAT MPEBOCXOLHT 3apybexHble
aHa/IorK. Y Herq 3HauHTeNbHO 60Jb-
mwas ray6MHa M CKOpOCTb pas-
pesa TKaHM, Jy4llas peryJHpoBKa
ray6unbt  Koaryasuud. Ckanbnenb
rapaHTHpyeT OCTaHOBKY KpOBOTeue-
HHSI H3 COCY/J0B AMaMeTpoM 10 | Mm.
Kcratu, ctoumocth «['emocTaTa» Ha
NOPSIAOK HHXKE, YeM Yy JIa3ePHOTO XH-
PyprHuecKoro amnapara.

Pa6otraTb ¢ HOBLIM CKaJbliejieM
npocrarouto npocto. Ilepen Hauasom
onepalMH KOHTaKT-IVIAaCTHHY (CM.
PHC.) 3aKpenJfioT Ha JI060M OrGJeH-
HOM yuacTKe TeJa NMalMeHTa. 3aTem,
BKJIIOYHB annapar, XHpypr Ha>kumaer
nefa/jb ynNpaB/ieHHs H NPOH3BOAMT
pa3pe3. B MomeHT Kacakus ckaJjbme-

Buewne «lemocrars @vi2aadur Kak edu-
Houl 640K, BRYTPU KOTOPO2O NOMEULAETCR: UC-
TO4nUK nuranus (2), 6a0k agromaruku (3),
6asnractnan nazpyska (4), CBY-zenepa-
Top (5). Tubkumu xabeasmu nodcoedunens
Kk 6a0ky nedaars ynpasaewus (1), KORTAKT-
naactuna (6) u ckarwners (7). Ezo ocrosnoie
uactu — 8xodnod (8) u svixodnod (9) Kow-
TaKTbl, IKPAHUDYIOUEEe MeTarsudecKoe no-
kpotue (10), kepanuueckoe ocrosanue (11),
noaockosoiil nposodnuk-aessue (12).

Ha crumke, cOeaaHHOM aBTOPOM CTATOU,—
CBY-ckaabnens 6 deldcTeuu.

JieM GHOTKaHH aBTOMATHYECKH BKJIO-
uaercs CBU-renepatop, 3Heprus or
Hero nepefaercs B H3JyuaTesb H no-
T/IOULAETCA OMEepPHPYEMbIM OpTaHOM,
B pesyJhTaTe NPOHCXOAHT Koary-
JAfUMA KpaeB paspesa. Peryaupys
MOLIHOCTb FeHepaTopa, XUpypr ycra-
HABIHBA€T ONTHMaJbHbIA . PEXHM.
Korna ne3aBue u3B/aeKaeTcsi H3 TKaHH,
reHepaTop aBTOMATHUYECKH OTKJIoua-
ercs. Eciu Hajo, MOXKHO ero OTKJIO-
UHTb Mefajblo, He BBIHHMAs CKaJb-
nejb H3 omnepupyemoii ob6nacta. Hs-
Jyuajouiee yCTPOACTBO, TaK Ha3biBa-
eMblft TOJIOCKOBHIH NPOBOAHHK, B CBO-
efl HHXKHeH uyacTH npeBpaulaercs B
pexyllee Jie3BHe, XKECTKO 3akpen-

JIEHHOE€ B K€paMHU4Y€CKOM OCHOBaHHH..

OHo, B CBOIO OYepe]ib, C 06eHX CTOPOH

KMEeT SKPaHHpYIOLiee MeTaJJHye-

CKoe MOoKphiTHe. B 3aBHCHMOCTH OT
rJyGHHbl TMOTPYKEHUs CKajbhneas B
TKaHb, a TAKXe€ €e CBOHCTB JHEprus
B o6sacTH paspesa MOXET MOrJo-
aThes He MOJHOCTBIO. B aTOM cay-
yae «HeH3pacCXOXOBaHHasi» Moll-
HOCTb OTBOAMTCS Mo Kabenio B Gan-
JIACTHYIO HAarpy3ky H pacceMBaercs.
Paspa6oTka 3aBepleHa, dKCHepH-
MEHTH npoBeAeHbl. EcTb npeanpus-
TH,, TOTOBHIE B3AThCS 32 IPOMHI-
waeHHBIH Bhinyck «['eMocTatos». Hy,
YTO X, MOCMOTPHM, NPOH3OHAET ; 4
JIH 6bicTpoe H «bec- J
KPOBHOE» BHEJ-
peHne CBU-cka-
Jbneneéd B ore-
YeCTBEHHYIO
XHPYPTHIO.
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