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OH!Wl XAPAKTEPHCTHKA P.AEOTH 

AKTyaJll,HOCTI, saJUl.1J• pemammx B Jt)ICC8pT~, BHT8Ka.8T HS npo6Jie
MH 06ecne11emm p:!1tJ,I8~0HHO.ft 6esoIIB.CHOC'fll ll onpe.zt8Jlll8TCJI H806XO,ltHMOC
Tl>D npoBe,1temm pac11eTOB, cMsammx o onemtoit cTeneHH nopaxemm xoc .. 
MOHaBTOB ll 6HOltOMIL718Itca ltOCMH118CltHX 1t0pa6.neit TSIZe.mnm BJU)8MH KOCMR'lec
KOro JrISJiy'I8Hll!I,a Taltllte paspa60TKH Mep Satrni:TH OT TaROro po.zta llOpaJKeHBit 
ll HX ~THIGI. lnJt STOrO i'pe6ymc.11 ,It8TaJII,Bll8 ){l:1HH!l8 Rait O ,Iteit
CTBJD[ T.fIZeJmX .FI.I{8p Ba 6HOJIOI'KTi8Cltlt8 06'I,8KTH B neJioM ll OT,IteJII,Hll8 HX 
CTPYKTYPH Henocpe,ItCTB8HHO B YCJlOBWIX ltOCMR'!ecxoro no.neTa, Talt ll 0 
llOTOKB.X ll CII81tTpaX 3TlilX tm.C~ Ba Tpaccax IIOJl8TOB lt00.Mll[1{8CKHX xopa6-
Jiel. Ba:EHOCTl> H8JlH1lllJI STlilX ,ItaHBllX BOSpaCTaeT B CB.113:11 C Yl38Jll1118Hll8M 
.It,llllTeJ.tbHOCTll ll ..zta,Jll,HOCTK XOCMH'i8CKHX llOJISTOBe 

Oor.oBHa.ll ll8Jll, pa6oTH COCTOJIJla B paspa60TK8 H BHe,DJ>emm B npax
Tmty XOCMll'l:8CKHX HCCJI8,It0:sa.mtlt M8TO){l:l llfJt8HTl!qnmaIUm, CII8KTp0M8Tp:aH JI 

TOlll1118CitOtt perBCT~ npoXOl!Ot8HllJl T.fIZWlWC M8p C sapH,ItOM OT 6 ,ltO 
26 B mrrepBaJie SHeprHtt I00--800 MaB/nyx.noB, ll08BOJilDlllt8rO B KOMIL118ltC
HOM 81tCII8pJrIM8H'1'8 no.nytmTl> p<l)tli[8~0Hl{0~3Jil'l:8CKH8 ~e O II0.118 HSJ1Y-
11emm H pa,ItH06HOJlOrlil'l:8Cltl1[8 - 0 ,JtelcTB:im T.fIZeJIOro KOMllOH8HTa_1tOCMH-
11ecxoro H3JlY118llllJt Ha 6JrIOJIOI'KTi8CKJl8 06'I,8KTH • .ItoIIOJlHHTeJll,HaJl neJil, pa
CSOTH S8.RJlll-.:m.JraCL B npm1enemm paapa6oTrumoro MeTO){l:l npz npoBe.ztemm 
pg,Ita 31tCII8pJrIM8HTaJII,HllX JrIC0.118,ltOBamtlt. 

Hax,mur HOBJll3Ba pa60TH saitJmlJB.8TOJl B TOM, '!TO B Bel o6oCHOBaH 
ll Tlll9-T8Jll,HO paspaCSOTWI M8TO,lt B,It8HTlltpJJK8n;mJ 't'SIZeJIWC smep llplrI IIOMOIJll! 
llOJil!D48PHllX ,ItH8JI8KTl)ll118CKHX i'p8KOBllX ,lt8T8KTOp0B (,nT.It),nosBOJIHIOIIllrll: 
,ItOC'l'H'll, BHCOitoro Sap.FI.I{OBOro, MaCCOBOro H flPOCTPBJICTBeHHOro paspememm. 

IIpoBe,tteHH .zteTaJII,HHe RCCJle.ztoBaHHJl perncT~omna xapaxTepxcTirIK 
,lt8T8KTOp0B Ha OCHOB8 OT8118CTB8HHWC llpOMHlllJ18HHHX MaT8plmJIOB; nomsa
HO, '!TO nopor p81'litCTpan;mJ TSJleJlllX M8P B IIOJIHMepH!lX ,lt8T81tTOpax 8CTl, 
~ n aaeprBirI. 

BnepBHe B CCCP npoBe,IteHH C BHCOltlilM paapemeHHeM CHCT8.Ma.TJil'l:8CKl!£8 
ECCJie,ttOBaRWI llOTOKOB ll cnexTpoB TSJleJIHX M8P C sap.FI.I{OM 60Jiee 6 BHyT
Pll KOCJIK1lecKHX xopa6Jrel; OOYJlleCTBJieBa ceJlIDI pa.n;Bo6Ho.noruqecm axo-
nepHMeRToB TllIIa "ExoCSJIOx". · 

IIpaxTHqecR8Jl SHa'IHMOCTL paCSoTH aax.,mqaeTCJl B TOIII, 11'1'0 pesynm
TH llCCJI8,ItOBaHllit ll M8TO,ItH118CKHX paspaCSOTOK, no.nyqeHHHe B nponecce ee 
npoBe,IteHl!ll, II03BOJIRml BII8PBH8 OCYJll8CTBJIITl, ,lt8TaJil,Bll8 llCCJl8,ItOB8.HllJl 
llOTOKOB ll cneKTpoB TJIZWlWC M8P KOCMll'l8CKOro llSJiy'I8mIJJ Ha TpaCCax 
IIOJl8TOB COB8TCRHX KOCMll1l:8CKHX 1t0pa6Jiei, a Taue HalJB.Tl, Jl.llllllOM8pHoe 
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l1Syq8HH8 mqecTB8HBWC it KoJmqecTBemmx 3aKOHOM8pHOCT81 ,It81CTBWI TJI• 
llteJIHX JJ,D;ep Ha 6HOJIOI'K'l8CKI!8 06'1>8RTH B yCJIOBJIJIX KOCMHt!8CROro II<¥8Ta. 

Pesy.m.TaTH M8TO.It11'18CKllX paspaCSOTOK MOryT 6HTI, llCIIOJil,30Ba.Hll B 
ROCMO@!SR8CRHX llCCJI~OBammX, a TaIOlt8 Jipll JipOB8,It8mnt JJ,D;8pH0~3H
qeCKRX H pa,Itl![06KOJIOrR8CRHX SKCII8plD48HTOB Ea ycROPRT8JIIDC 'l'BllteJIBX 

JJ,D;epBHCORHX K cpe,ItimX SHeprd K peaRTopax. Pa.itmUntOHH0~3llli8CJW8 
,JtaHllll~ 140ryT CSHTl, HCIIOJil,90Balm JipH COCTaBJiemm MO,It8JIII l),'VOJ8]1JilOHHOii 
oCScTaHOBIGI B OROJI098MROM JipOCTpaHCTBe • 

ABTOP 38mmITfjAT: 
I. Pesy.m,TaTH paspa60TKR .M8TO~ liUt8Jl''fflgJl[R8]1Jilll THllteJJHX JJ,D;ep IIO M8.RCH
.M8JILHOi1 Tpamn(OI JtJlliHe Tp8Ita B 6.noxe JlT.U. 
2. Pesy.m,TaTH pacqeTHO-SKCII8pHM8HTaJil>HHX KCCJI8,ItOBamt:li P8rRCTpa]1Ji{OH
HHX xapaitT8PRCTRR ,It8T8KTOp0B Ha·OCHOBe OTeqecTB8HHBX HRTPa~a U8J!JID
JI09H K JlaBcaHae 

3. MeTO~ II.1Ia.HHpoBaHRH, JipOB8,It8HHJl H o6pa60TKR pesy.m,TaTOB pa.ItK0-
0HOJIOI'Wl8CKRX s1tcnepm4eHTOB Tlllla "Exo6.no1t" (pa,!ti![atnIOHHO~SKqecxaa 
tJaCTl>). 

4. KOMIL!l8KC M8TO,ItOB, a.nropKTMOB H OCSOpy,ItOBaHWl: ,ItJIJI o6pa60TKII pesy.Jil,
TaTOB H3Mepem B 6.nOita.X .llT.U. 
5. Pesy.m,TaTH HCCJI8,ItOBaHl!tt ql,1ll)8Hca, IJJ.[OTHOCTK IIOTOKa H cneKTpoB TJI
lteJIHX JJ,D;ep KOCMRq8CKOro HSJiyq8HIIJI Ha OltOJI098.MHI:DC op6KTax BHYTPJ,I H 
Bl[8 KOCMKqeCKHX ROpaCSJiel H B B8pxmtX CJIOJDC aT.MO~epu. 
6. MeTO,It l'Ut8HTR~ TD8JIHX JJ,D;ep no pa3HOCTH BWIBJIJI8MHX .ItJmH Tpe
KOB B 6.noxe .iteTeRTOpoB c pa3JI!il'!HWIIK noporaMII perncTp8ItliDI, crroco6u R 
ycTpottcTBa ,ItJIJI qiK!tca]1Jilll llHT8PBaJJa Bp8M8Hll pernc~ tJaCTKU, Jip8Jt
JIOllt8HHH8 ,ItJIJI xcno.m,soBaHKJI B nepcneXTKBHHX pa,ItB:OCSKOJIOI'JilqecICJa H pa
~OHH0~9Jlll:8Cl<HX SKCn8pxM8HTax. 

Anpo6B.IIWI paCSOTH. 0CHOBHH8 MaT8p.KaJIH JtKCC8PT&nDI.ItOPBJVlB8J[ilCL 
K o6c~c:r, Ha BcecOID3HOM COB8]QaBD no BOJipOCaM 6HOJIOI'K'18CKOro 
Jt8ICTBllll JJ;Itepma: HSJiyqem BHCOJGtX SHeprd ( Jlyuvmo,I973r.), Bce
CODSHOM COB8JQaBD no pa,Itl![06KOJIOrRqec.KHM SKCn8pxM8HTaM B KOCMOC8 
( Ilyuvmo,I975r.), BceCODSHOM COBeJQaBD IIO CSKOJIOrRqecxo.uy Jt8i1CTmm 
pa,Itit9]1Jilll K H8B8COMOCTK ( Il~Ho,I980r.), COB8111!1HKJDC paCSoqel rpymm 
IIO xocr.mqecROI 6KOJIOI'lilll H Me~e •HirrepKOCMOC" (. .BapHa,I975r., 
CyxyMK,I977r.), MeJOtYHapo,ItHHX lt0Hql8pe:enruix IIO JJ,D;8pHoi1 q>OTOrpagJJ[H H 

TB8p,ItOT8Jil,HHM TpeKOBllM ,It8T8KTOpaM { EapceJIOHa,I970r., Jllroa,I979r.) 
sace,nammx KOCIIAP (I977, I978,I979,I980 r.r.), coBeniaHWll coBeTcxo.. 
~c1t0I H coBeTCKO-a.MepmtaHcxol paCSotmX rpynn no ROCMRqecxol 
CSHOJIOI'lilll H Me,ItHUHHe. 

Ily6.1rlmiWf"!. Ilo MaTepHaJiaM JtKCCePTmnm ony6JIRROBaHo I5 ne,m,THHX 
paCSOT H nOJiyq8HO 5 aJ3TOp0Kill: CBH,It8T8JI1,CTB. 
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CTpyR'£W H 06'1>814 paCSOTH~ .llKccePTainromras: padoTa COCTOHT ]13 
BB~eHWI, IIJ!Tll rJJaB H 9aitJmll8HllJI. 0CHOBH08 CO,Itepirmme padoTH HSJIOZe
HO Ha I44 CTpaHWitflX, Bl488TCJI I7 Ta6.nim it 57 pJICymtOB. CIIitCOK .DTepa
TYPH BKJll)tJa8'f I99 HalD48HOBamt:li. 

COJlEPDHHE JlHCCKPTAUmI 

BRBIDfflH1ii- Bo BBe.itemm oTMetmeTcJI attTyaJll,HOCTL JipOBe.itemm pa-
JtKOdHoJiomecm Iii paJtK8]1J[nHHo~SJl1l:8CltHX llCCJI8JtOBam, CBJlsamm:t C 
'l'SDl8JWMII 8Jij)al4ll ROCMlll'l'.8CKOro llSJiyq8HHJl, Cq>OJ;lMYJIKpoBaHH ue.m, JJ;Hccep
TatnIOHHOI paCSoTH lt nOJIOJteHHJI, 98.111Hlija8MH8 aJ3TOp0M. J{aRo RpaTR08 co
,Itepirmme JtKCC8!)TatnI!il IIO rJiaBaM. 

OEOCHOBAHKE IIOCTAHOBfilf 3.A,IIAWJ HCCJIE1IOBAI001 

B IIepool rJJaBe paCCMOTp8HH -,Jt8.Hllll8, X8.paKT8plil9YJ)llt1!8 pBJtK8]1JilOHHyll 
OJiaCHOCTL T.IJllte.Jil,IX JJ,D;ep KOCMHqecrtoro lilSJiyq8HWI, JipKB8,It8HH lilM8D!IR8CJl 
CB8Jt8Hli1Jl O llOTOXB.X JI CII8KTpax TSDleJnJX JJ,D;ep Iii CJte.naH oCSsop M8TO,ItOB 
Jl,It8Hll~IWnim: 8'1'liIX 1JB.CTKU. OcoCSoe BHl!MaHll8 YJl8.lI8HO perRCTpa]1Jilll Iii 

K,It8HTlilgJl[K8nim: TJIJteJIWC JJ,D;ep IIPR IIOMOlllll)tH8JI8KTpRqecm Tp8ROBHX ,It8-
T8KTOp0B. Ha OCHOB8 o6sopa Cq>Op.!yimpoBaHH U8JIL ~ol paCSoTH 
JI sa,tta.TDI, pememte XOTO:pHX H806XO,Itill(O ,ItJIJI ee ,ItOCTllllteHHJl. 

Heodwmo BHCOitaJl mqiallt8HHOCTla pa.ItK06Ro~oraqecux 3qlg?8XTOB no.it 
,Ite!CTBRElM TSX8JWX JJ,D;ep, o6Hapy%8HHaJl B O'f,lteJII,HHX SKCII6Plll48HTax Ha 

BHCOTHHX aspocTaTax H nei>BHX xocr,mqecma: xopaCS.nax, sacTamrJIB.C'lllTaT:r, 
liIX O,ItHHM HS mmdoJiee CYJ118CTB8HHHX HCTO"!HllROB pa.ItK8]1Ji{OHHOtt OJiaCHOCTH 
B ltOCMOC8. 3TO CTHMyJllilp0BaJIO H81IBJIO B 60-x ro.u.ax Ha ycxopHTElJIJlX , 
CCCP Iii CIBA HsyqeIDUI .1telcTBlffl TJDteJiliX KOHOB Ha CSHoJiornqecue od'I>exTH. 
0,ItHaitO B CllJIY pSJ,Ita npllqJilli TaKH8 9KOnepKM8HTH 1140:ryT paCCMaTpRBaTl>CJl 
JllllllJ, KaK M0,1t8Jil,HH8. Bo BCel .118 nOJIHOT8 ,It8ICTBR8 THllteJIRX JJ,D;ep ROClm
qecxoro HSJiyq8Hlm B HaCTOmqee BpewI MOllt8T CSHTl> H3yq8HO TOJil,ltO B-yo
JIOBHJDC ltOCMK'l8CKOro IIOJI8Ta. BM8CT8 C TeM OIIHT Jip8,It1118CTBYJlll{i!X sxcne
pm48HTaJil>HHX HCCJI8,ItOBaHJill IIOKasaJI, qTQ !Iplil CpaBHHT8Jil,HO RpaTKOBpe
M8HHOM SKCIIOHBpoBamm 6H006'1>8KTOB B OKOJI038MHOM ROCMR'I8CKOM ripo
CTpaHCTBe Tpy.ltHO BW!Bl'ITL Iii KOJIHqecTB8HHO lil9yqHTL nopaaeHHHe 06'1>8XTH 
Ha q>OH8 3Ha"l'.K'f8Jil,HO 60Jil,1118r0 KOJmqeCTBa 06'1>8KTOB, H8 saTpoHyTHX T.S:

Jt8JIHl4lil HOHaMll. IlosTOJIY B IIO,ItOdHlll KCCJI8,ItOBaHHJlX H80dXOJtHMO HCJIOJil,90-
BB.Tla M8TO,It, llOSBO.JIJmlll!I JipOBO)tHTJ, OT6op nopazemmx 6HOOd'I>8XTOB,liL7lll 
C 6oJIL111ol TOtJHOCTl>ID yKa9HBaTL XOOp,ItlilHaTH JipOXOllt,It8HHJI 1JB.CTKU qepes 
CS:1100CS'I>eKTH. BH,Ite.uemi:e nopageHHol CTPYRTyPH B·coBoxymrocTH co SHallll814 
sapsma Iii SHepro tJaCTKUH ,ItaCT BOSMOJtHOCTL K0Jmq8CTB8HHO OJililcaTI, Ha6-
JID,Ir,a81Di8 sqxp8XTU. 

06sop llM8BIIIRXCJl B JIHT8paTyp8 CB8,It8HKI O paCJipOCTpaB8HHOCTll, 
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KOMIIOH8HTHOM H 3HepreTH118CKOM COCT8.B8 KOCMH118C.KJIX Jiy'iel B COBOityII
HOCTH C pa,n;no6HOJIOrnecIGIMK .ItaHHHMH nosBOJIHJI ~Tl>, 'ITO Hall6o
JI88 Cyill8CTB8HHOI C TO'!OOI spemm pa~OHHO! 6eso:aacHOCTH B HHTepe
CyDltEIM BB.C acneKT8 Jmlm8TCS: 06.nacTl, TJllt8JlliX S,D;ep OT yrJiepo,Ita ,D;O lt8-
Jl83a B ,D;lmIIa30H8 3H8prd OT IOQ ,D;O 800 MaB/HYRJIOH. BM8CT8 C T8M 
BWlOTl, ,D;O HaCTOID11ero BpeMeHH ,Ita1DIH8 0 noTORa.X.H cneKTpaX yltasaHHOI 
rpymm S,D;ep HOCS:T Jmllll, qJparM8HTapmd1 xapaxTep. 

AH.aJmS JmT8paTypll no SKcnepm4eHTaJll,HliM M8TO,D;BM JJ.It8PHOI q,H3llltK 
C Y,.8TOM 'lp860:eamni H Orpamt11em, BliT8RaBJlltlDC HS Cyill8CTBa KOCMH118C
ICHX pa,n;no6HOJIOrH118CRHX sxcnepl!MeHTOB H TexmtqecRHX B03MOJltHOCT81 me: 
peaJIHSSIJ;mt, no.Eta.SM, qTo ,It.7Is: pemeHWI noCT8.BJ.18HHOI 3a,Ita'll[ Ha.K60JI88 
nepcneKTHBHO HCllOJil,30:BaHHe .UT.Jl. 

1 MmmMa.nmtll nopor perncT~ HMeDT, xax IIpaBWio, no.mmepHHe 
MaT8pJmJIH. B ,IOitccepTan;mI npoBe,D;eH ,ll;8TaJll,HHii aHaJIHS JIHT8paTypHHX ,ItaH

Hl:lX no cnoco68M BSMepelilI.8: perRCTpaiijl[OHHHX xapaxTepRCTHR ,D;STSKTOpoB 
(PX), pesyJll,TaTa.M HCCJIS,D;OBamrit 38.BRCl!MOCTB PX OT THna noJmMepma: 
MB.TSpll8.JIOB, cnoco6oB xmmqecxoii o6pa6oTKH, yc.noBRI xpaHeHHs:. 

B SaRJIXlqeHHR pa3,D;eJia C,D;eJiaH KpRTH'ISCKHii o6sop R a.HaJm3 Cy!ll8CT
BYJ)lltHX M8TO,D;OB H,ItSHTHq,HKSIJ;mt TmiteJillX H,D;ep npn llOMOutH JCT.IL. 

K Ha~ Hamme nccJie,D;OBaHRii JCT.IL aKTllBHO :HCllOJll,30BaJlHCl, ,It.7Is: 

llpOBS,D;eH:Hs: ,D;03HM8TpR'l8Cxmt H S,D;epHo~saqecxmc 3KCll8pm48HTOB. B TO 
ze BP8Mli HMeJioci, JIRml, aecxOJll,KO p:l60T no perncT~ TJllt8JIIDC JJ.Itep 
Ha KOCMR'l8CKHX KOpa6Jmx "AnoJIJioH" H COB8p!l8HHO OTCY'fCTBOBaJIH CB8-
,D;8Hns: o npmeHemm JCT.IL B pa,n;no6aoJiornecxmc nccJie,n;o:samua: • .UeTeKTOPH 
sapy6emnoc q,HIM 6wm: ;ItJIJl Hae H8,D;OCTynHH, a OT8'!8CTBeHHM llpOMSIIIJISH
HOCTl, H8 BWIYCRa.Jm MB.TSpRaJIOB, llp8,D;Ha3Ha'l8HHl:IX ,It.7Is: HCnonSOBaHWI B 
Ra'l8CTB8 ,D;8T8KTOp0B. 

Ha OCHOBaHHR JIRTepaTypHoro o6sopa CqJOpr.!yJmpoBaHH OCHOBHHe 3a,Ita
qn, pemeHHe KOTOpmc HS06XO,D;RMO ;ItJIJl ,D;OCTDSHRs: n8JIR ,ItaHHOI pa60TH: 

HCCJI8,D;OBaHHe OT8'!8CTB8HHHX noJIHMepma: MB.Tepna.noB ,It.7Is: BW:l:CH8HHs: 
BOSMOJltHOCTR RCllOJll,30BaHHs: :BX B Ra'l8CTB8 ,D;8TSKTOpoB; p:i3pa60TKa R 

C03,ItaHH8 anllap:iTYJ)H ;ItJIJl BW1BJ18HRI H aHaJIRSa TpeKOB; HCCJIS,D;OBaHHe pe
I'RCT~OHHHX X8paRT8pRCTHK ,D;8TSKTOp0B H 38.BRCHMOCTR :BX OT pS,D;a qait
TOp0B (cnoco6 o6pa60TKH ,D;8T8KTOpoB, Xp:lHSHHe, MO~e B03,D;8:li
CTBRII) i 

o60CHOBamle H p:i3pa6oTRa M8TO,D;OB H,It8HTBq,HKrui;mt T&llteJIHX H,D;ep no 
HSMepeHWIM B 6JIOKax JCT.IL; C03,D;alm8 RO.MIJJI8KCa llpOrpaMM ,It.7Is: MB.T8Ma.TH
qecxoro o6ecneqeHRs: M8To,1ta; 

o60CHOBaHll8 R p:i3pa60T.Eta CXeMH llpOBS,D;SHHs: p:l,I0!06HOJlOI'Rqecxmc 
3KCll8pRM8HTOB C HCllOJll,30BaHH8M JCT.IL; p:i3pa60TKa R cos.ir.a1me annapaTY
Pli Allll npoBe,n;eHRs: p:l,IO!o6noJiornecKHX a ~oHHo-q,nsaqecKRX sxcne

pHMeHTOB Ha KOCMR'lecxnx KOpa6Jis:x; 
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llpOB8,D;8Hll8 H o6pa6oTKa pesyJll,TaTOB p:l,I0!06HOJIOrnecKRX H pa,Itlm• 

~OHH~3111i8CXIX sxcnepm4eHTOB Ba op6nTax ltOCMlt'l8CKlilX ltOp:iMel • 

HCCJIE1IOBAlmE PEI'HCTPAIIHOHHHX XAPA.KTEPHCTHK · 

,I!H3JIEKTPWIBC TPEKOBllX mEKTOPOB 

3xcnepliDil8HTaJll,HH8 KCCJI8,D;OB8HJIUI PX ,D;eTeKTOpoB llpoBO,IO!JIKCl, c no
JIOlltLI) paspa60TaHHOro H8MII[ o60py.ItOBEUllilJi, T8Xlilf'l8CKH8 .n;amme ROTOporo 
II_PIIIB8,D;8HH B ,D;KCCepTSIJ;mt.Ka.Jm6poBOqHOe o6JlyqeHRe MaTepHMOB ,IJ;8TeKTOp0B 
npoBe,n;eHO nyTeM Ha6opa MHOroSapH,D;HHX HOHOB- C 8H8prReii ,n;o IO MsB/HyK
JIOR Ha ycltOpRTeJil!X Y-150,-Y-300, Y-400 OHHH (Jly6ua}. Kpou:e Toro, 
CSJloD ,D;8T8RTOp0B 6Wllil 06.Jiy'ieHH BliCOROSHepreT:irnnnm nyqK8MH .11,D;8p ap
roHa Jl lt8Jl85a Ha ycROpzT8Jl8 •Bevalak• {EepKJm,CIIlA}. XmllltlecKaJI 06-
p:idOTxa ,D;8T8RTOp0B OCyill8CTBJllIJ!aCl, B CltOHCTpyKPOBaRHOI Ha 6ase T8JIIO

CTaTa •Neothermostat • Tpamt.l[l,HO:li ycTaHOBR8. Clta.HllpoBaHH8 ,D;8T8XTOp0B 
ii Jl3M8:p8mt8 'lpeKOB llpOBO,D;KJIK npn IIOMODIJI MO~BaHHHX mum wmpo
CJtoJIOB J.IEC, MII3-I Jl ROOp.ItHHaTOrpai{la •Askorecord • • 

.n:,m llCCJlS,D;OBam PX ,D;8T8RTOpoB, 8. TB.10l8 llpJl lLl!lllmpOBaHBll JI. aHa
JlK38 pesynTaTOB axcnepm4eHTOB C JlX JlCJIOJll,30BaHlleM, H806XO,lt1DIH no,n;
p06HHe ,D;amrue no npo6eraM H .mme!HHM nepe,na'IB.M :meprHH(JIIra}T.ID!teJilDC 
.11,D;ep B pa3.7JlflIHWC cpe,n;ax B WRpoKOM ,n;nanasoHe IDC sapsi;n;OB H 3Heprml.B CBll
SH c STHM H.aMR 6wx paspa60TaH aJil'OpRTM n npoBe,neHH pacqeTH Ha SBM B8JIR
qaa llOJIHl:lX H Orpa.Hlf'l8HHHX JIIra, npo6erc>B H 3aBlimlMOCTH JIIra OT OC
TaTO"IllOro npo6era ~ BC8X :1130TOllOB TJmeJIHX .H,Itep C Sap.H,D;OM l~t ~ 

. ~2 B ,D;lmIIaSOHS 3H8prd OT ro•l ,D;O I ,4.I03 MaB/HYRJIOH B MB.TSp:aa.nax 

,D;8T8RTOpoB: Hll'lpaT8 n8JJJill.'IOSH, .naBcaBe, llOJIHRap60BB.T8, CJIJ),ItS, qJTO
po:wracTe, ROHC~Ommx MaTe:pna.irax - a,nn.mHHR, M8,D;H :e: CB~e, a 
Truate B BOSJtYXS H 6aoiOI'JA8CRO! Txaml. PesyJll,TaTH p:lC'l8TOB Ta6y
JmpoBaHH, npllqeM p:i36lleHRe no 3H8prD ll03BOJUI8T llpoBO)tBTl, JIHHSA:Hyll 
HHT8pll0.nJinlll) C T01IHOCTl,ll I-2%. Cpe,n;H8RBa,D;p:lTH11Bas: norpemHOCTl, ,D;aH

HHX B 06.nacTH SHeprd mme 22 MaB/HYR,lIOH HHr,D;8 HS npeBHillaeT 5%, a 
npn 00Jl88 BHCOltHX 3H8pI'KJIX - M8H88 I%. 

Ilpe,D;BapRTeJII,HOS 06CJIS,D;OBaHR8 pS,D;a OT8'!8CTB8HRHX npowmIJiemmx 
noJDilMepHHX Wl8HOK noxa3aJIO, 'ITO mut60Jlee npHeMJISMlDOI J{,l[s: KCllOJll,30-
:eamui: B xaqecTB8 ,n;eTeKTOpOB SIBJillllTCS: HIITpaT neJIJin1IOss KHil(rOCT 21228-
?5) ll JiaBcaB (~~3). line llpHB8,It8HlI pesyJll,TaTH llCCJl8,D;OBaHHs: 
xx PI. 

liHTt>aT lleJIJIIJJIOSH.PesyJll,TaTH HSMepemm CK~poCTH -rpaBJiemIJI Ma.Tep:ii:a.JUl ?JH 
llOKaSHBSJOT, 'ITO np:ii: -rpaBJieHRR B BO,n;HOM_ ,!)aCTBOpe f{o, 0/.I ( TeMIIepa-rypa 293-
323K,KOimeHTpanrur - (2-IO~) ,BeJlll'lllHa 1Jr-1npa1t'l'H'l8CKB nOCTO.IIHHB. no r.ny6:ime 
MaTepRaJia.Be.1IH'IHH8.1f'N· BospacTaeT C yBeJmtJ:8Hl!eM KOim8HTpaIJ;lllI R TeMIIepa-
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'cypll paCTBOpa. IlpH mtB.ItHX T8MII8paTypax pacTBOpa 38M8"i8HO 60Jll,IJI08 KO

Jllitll8CTBO TJl8ItOnO'A06HHX 'AElqi8KTOB, a lipH mt3ICHX ItOHI{8HTpau!IJll - paa6y
:mmte Ma.TepHaJ.ra. Be.,m,nma v;., o6e:ra: nOB8J)XHOCTel IIpaKTK'l8C.Klil o:zimm.
KOBa. 

B pa6oTe llCCJI8'AOBaHa SaBKCHMOCTD npo3pa"iHOCTK '1J cyxmc 11 MOX-
pHX o6paBD;OB Ma.T8pHaJ.ra B BaBKCHMOCTK OT yCJiomdt 'l'paBJ!BHWI. 

HcCJIB'AO:eamte O'AHOp0'AHOCT11 PX mtTpaTa ne.unn:oBH KHU no Wio~ 

.DCTOB noKaBaJIO, "'i'l'O B np8'ABJiaX napTD JlltCTOB Ha.~8TCJI paa6poc, 
O'AHaKO HM8!lTCJl JlllCTH IIpaKTll"i8CIW lI.It8HTlflmll8. IlOBTOMy 'A8T8KTOpii, llC
nOJil,30BaHIW8 H&m 3'A8CD 11 ,ItJlJI np0B8'A8HWI ltOCMJl'Cl8CKKX HCCJI8'AOBamtl, 
11BrOTOBJI8Hll KB JlllCTOB, OT06pammx 113 60.lildllOi!: napTD Ma.Tepmua (-100 
JIIICTOB). MaTepimJl xpaBJL1ICJl B T8MHOM noMe~emm lipH ItOMHaTHOI TeMIIepa
Type Be MeHee lJ.BYX JieT. 

Ilo pesynTaTaM llCCJl8'AOBamtl CltOp0CTll TpaBJiemtJI MaTep:r.ra.na 'lf'i,, , 
0.ltllOPO.ltllOCTll MaTepmua 11 npo3pa"iHOCTll ~ • 6u BH6paa PE!lltHM 'l'paBJ!e
HWI: 611-oo,Jtllllii pacTBOpNaOH, Ha.CHDtemml npo.JcyltTB.Mll TJ)aBJlemtJ1; TBM
nepaTY!)a - 323K. 

YCTaHOBJIBHO, "'i'l'O IIOporOBaH B8JilllillHa JIII3I000 0 H3M8HJl8TC.II C no
porOBOI aiepr11eil peI'llCTPB,ItllH Euo OT I97t7 xaB/WtM Hil IIpH Euop ,= 
I-IO MaB/ByRJlOB 'AO 2141 xaB/MKM lJu np:a: Euop=330 MaB/ByRJloB, T.e. 

fl/711000 0 = 1S'I t ./2 tj, E ncp 
• J 

CxopoCTD TpaBJI8mtJI 'ZJ;,- yBeJDrnlBa8TC.II OT ~Dlmf/,mc lipH .l[(J3rooo~ 
200 KBB/MRM 'AO~I~Drm,/,mc np11 JIII3rooo*500 xaB/Jmll, IIOCJI8 "i8ro oc-
Ta8TCJI npaRTK'l8CltH H8113M8HHOI. . . 

KpHTK'IBCIUtll ~ perKCTJl8ItllH0'7°· CJia6o BOSpaCTaeT C y?,18Hl,llleHH-
8M .l[(J3IQ00 llaCTKne 3TO no.BBOJI.118T 11CnOll30BaTD 3Ha"i8mt8 0,,. =4~0 • 

~. B CRJI.Y Toro, "'i'l'O JJaBCaH npm,!BHJLIIC.11 B H81118I pa60T8 
TOJWtO xax HHTerpanHHil noporoBHil perKCTpaTOp llaCTKn c 6oJJlilllilMJI 
3Ha"i8mtmm .l[(J3, llCCJIB'AOBamtJI ero peI'llCTpaltilommx mpaRl'.8pl!CTllR 6MK 
M8H88 lllllpolWWt • .l{Jr.11 TJ)aBJIBHWI RcnonaoBaJica 113B8CTHHil HS JillT8paTypH 
pemw: 20%-Bo,Jtlllil pacTBOp NaOI-!, T8YIIepaTY!)a - 293K, )t,llHTBnHocn -
48 11acoB. Ilo HamHM 11SMepeIDJJD1 nopor perHCTpainm JIII3rooo,o".'6ID z 
30 xaB/MKM. KpHTH"iecKHI yroJI p8I'HCTpanll 6},c,.~7° • 

B ~ccepTan;mt OllllcaHH M8TO,lt11Ra 11 pesynTaTH 113Y"i8HWI COxpaHHOC
Tll JraT8HTmlX TJ)BROB lipH xpaBBHD 'ABT8RT0p0B 'AO 'AByJC Jl8T B BOS'Ayx8 
11 B BOJt8 B aamtCHMOCTll OT T8MII8paTypH 11 BJIWmOCTK cpe,Jtll. PesynTam 
yRaSHBallT Ha XOpomyJ) COxpaHHOCTD TJ)8KOB. B03'A81CTBH8 Ha Jt8T8KTOpii 
raMMB.....nyqeil B 'AOBaX 'AO ~5•Io3r:P Be npHBO~T It 38M8THOi!: perpecca 
-rpexoB. 

Ha np0Be,It8HHWC HCCJI8JtOBamtl B o6~eM ~8JtY8T, "iTO HllTpaT n8JlJlll-
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JIOSH KHU H JiaBcaH JtBJIJmTC.11 JtOCTaTO,mo O,Jtll0p0JtB}JMH M8.T8PloU1JlaMH C TO"i
Xll speHHJI BOCnp0113BO'Ai!MOCTll PX. IIOJIY"i8HHH8 xapaxTepKCTllltll 8TD Ma.Te

pHaJIOB nosBOJUWT KCnOJIDBOBaTD KX B lta"i8CTB8 'A8T8ItTOp0B-perKCTpaTOp0B 
BJt8P C SaPBJtOM 6 :!f 2. ~ 26. EoJiee "iYBCTBHTBnHHM KS 1113yx HSY"i8BlmX Ma

T8pHaJIOB .IIBJIJl8TC.II mtTpaT n8JIJIDJl03H. O'AHaKO peaxoe BOSpaCTaHHe CKOpoc
TH TpaBJIBHH.11 1\ltOJll, TJ)B.Ka 7Jr .e: BHXOJt Ha llJiaTO saBHCHMOCTll 2,f(.l[(J3rooo> 
B6J.m:s11 noporoBoro SHa"iemm .l[(J3IOOO, •o• a TaDe 6on111B..11 TOJilltl!H8 H WIO
xoe Ra"i8CTBO llOBBJ)XHOCTK llM8lllll8r0C.II MaTepHaJia o6yCJraBJlllBaJ>T HBBOSMOlt
BOCTD np0BO,ll;IITD liJ,11;8BT.Hg)K'KBilHX> "iaCTKn C SaPBJtOM Z <IO no Clt0p0CTK 
TpaBJI8Hll.ll 2fr K Hll3ItyJ) TO"iHOCTD liJ,11;8HT~ 60Jiee Tmt8JIBX llaCTmJ;. 
B o6ori MaTepRBJIBX JiaT8HTHH8 TpeRH COxpaBJmTCJl B T8"i8HH8, no xpalmei!: 
Mepe, 1113yx JIBT lipH napaMeTpax cpEUtH, xapaxTepHHX .ItJIJI BeyTP8HHKX 06'L-

8MOB ItOCMH't8CRHX 1t0pa6Jlel. 3TO n03BOJIJl8T np0BO,ll;llTD KX ~TBnH08 
8RCnOmtpoBaHH8 B yCJIOBK.IIX. ItOCMlil"i8CKOro noJieTa. 

PA3PAEOTKA MErO.UOB H.ICEH'I'Hffl:KAIUIB H BOCCTAHOBJIEHIDI CIIEKTPOB 
Tirlll'.FJ1HX 3APIDB'.EHIIl:l 1lACTiiU 

B Tp8TD81 r.mme npHBO~TC.11 o60CBOBaHll8 M8TOM liJ,11;8HTll<plllt81llm T.ll
ll8JIHX sapJmemmx imcmn no WlltCllll8Jll,HOi TpaBHMoil .lt,lllllie -rpexa (MT.U
MeToJt), paccMOTPBHO ero paspememte no aa~ H MacCaM, npoBeJteH 

' no'Ap06mul: aHaJlll3 KCTO'lHHKOB H BeJill"iKH paC"i8TBHX,H 3KCll8pm.t8HTaJil,Hl1X 
norpemBOCTei!:, OllllcaB MaTBMa.Tll"i8CKHit ammpaT ,ItJlJI o6pa60TKH pesyJILTa
TOB KSMepemdi B MHOrOCJIOlm:cc 6JIOita.X .nr.n 11 BOCCTaHOBJIBHRJI cne1tTpoB. 
1IaCTD rJiaBH JIOCB.llllt8H8. npHM8HJ18MOi!: HaMK M8TO,ll;lllt8 CRaHKpOBaHKJI 'A8T8It
TOpoB. B 3aKJil)"i8HD MBTCJI OIDICaHKe npe,IVIOllt8HHHX HBMK nepcne1tTlll!lllll 
M8TO'AOB liJ,11;8HTR~JWnKR TJD!t8JIHX H,Itep, cnoco6oB H ycTpolCTB ,ItJlJI ~Rea
no HHT8pBaJia,Bp8M8Hll per.e:CTpaIJ,Bll "ia.CTRD;. 

Ilp.e: TpaBJIBHD .nr.n, 8KCnOmtpoB8.lllWX TJD!teJIHMH sap1D1tewnu.m "iaCTll
nru.m (T31I), 1\ltOll Tpa8ItTOpmi 'IJB.CTRD; JIO.IIBJllmTC.11 ItOHyCH Tpa.BJl:8HHJI -
TJl8It-C8rM8HTH. IlepBHe TJ)8E-C8I'M8HTH nOJlBJI.llllTC.11 no HallpaBJ18HHD noJie
Ta llaCT~ B Tex TO'llta.X, r'Ae orpamrqeHHHe .mmeme JI8P8M"ill 8B8pI'll.H 
.l[(J3 /,J CTB.HOBJITC.11 6oJII,me JIOporoBol ,ItJlJI MHHOro Jt8T8KTOpa B8Jl'.HlllDm 
.JIII3 tJ, o • .1IOCJI8,!UIH8 1\ltOJIL TpaBKTOpmi Tp8K-C8n.!8HTH 6yp;yT HaJCO,nHTDCH 
npaRTH"i8CltH B TO'llta.X OCTaHOBltH "iaCTlme IlpHB8Jt8HHH8 B pa60T8 IIpHCiJm

JlBHH!,18 BWtJmJUtl{ noxaBHBaJ>T, "'i'l'O ~Ha y-qacTRa Tpa8ltTOp:im MT.U~M = 
R~ M MAl(e 11acT~ c BaPBJtOM i!:. H 11accol M B IIOJlllMBPHOM .llT.U c noporoM , , 
pel'HCT~ .l[(J3~o CBJlsaHa C napaMeTpru.m: "iaCTmJ;E: H 'A8T8RTOpa CJI8JtY-

lllitm4 COOTHOW8HH8M: . -~1 64 
MT!Jr,,-, ~ R'l,M, HAK<:.. = K ·Jlll~t,J,o # Hz, 

HS KOToporo CJI8JtY8T, "iTO MT.It.f,HCHJll,HO SaBHCRT OT sapima "iaCmm,I z, 
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CJI8,ltOBaT8JlliHO, J!BJIJ!8TCJI Ha,It8lltlWM xpll!T8pl!8M lJ,Il8HTll!qJlIRaIUm '1aCT~. 
MT.Il Truat8 IIpOllO~OHaJll,Ha MaCCe imc~. "ITO B np.lllili)llle ll08BOJIJI8T 
H,ll;8HTHqnmHp0BaTI, ll80TOIIH. _,_ 

PeaJll,HH8 B03MOEIOCTlll MT.I{-f.!eTO,tta H,I(8HTliqimtaU0JI IIpO~eMOHCTJ)lipOBaHli 
B .ttllICC8pT~ npll!M8HllITeJIJ,HO K Hll!TJl0~8JIJIDJI08HOJlY ,lt8T8KTOpy KIIll, ;zt.1111 

KOTOporo 6wm paCC"lll!TaJlU 8Ba"18Hll!JI MT.I{z M BC8X ll!SOTOllOB TJDlteJIHX H,1t8p 
' c sapg,i:toM 2< ~~ 30. IloxasaHo, "ITO c TO"IHOCTJ.I) ,ltO H8CKOJII,KllX IIpO~eH-

TOB Cnpa.B8.Jt,IIHBO CJl8.eyD!ll88 COOTHomemi:e: . ~ .f If, ;t. ,o, f,f ~~o 
R l/"1,IWCe.(Kr/,A,/) =19,3 • 10-,M1;Z.'I-

"f;,{ s~x~-12. 
npw 13 ~~ ~30 ' 

KOTOpoe ll03BOJDI8T OD;8HRTI, SaPH,ItOB08 paspememi:e M8TOM npll ll!CilOJII,30-
:eamm .tteTexTopa KIIll. IlpmmMa.JI BO BimMrume, "ITO M~22 npaKT:H"lecKll! 
)tJlll BCex HW16o~ee paCIIpOCTpaHemmx ll180TOilOB 3JI8MeHTOB C aaPH,ItOM 

51'~ ~ 12 llI M~2,36l[ • B ~30H8 13<-z?~ 3. o, ll!M88M : 
a ·S"..,~O 

R _ ;,,!,. ,o .c nm{ s~ c~12 
i! fvfAKC - S" · -. r 
• z,2-10 i~,., hfL! 13 ~ r ~ 3o ) 

.. ~ {0.33{ Aif~N,41:.e/f?.e,HAt:(>), 5'°:!5.~~IZ ... - } 

T _, qZl-{dlfa,MAke/R~,NAKC") , 13~r ~.50 

OTKy.tta 

Kalt BH,ll;HO ll!S IlOCJI8,IUl8ro COOTHomelDUl,Ilplll paBHOI OTHOCll!T8JI1,HOI nor
pemHOCTlll llSMepeHRJI MT){ TO"IHOCTI, :ir,n;eHTliqimta.IJ;lm B paCCMa.Tp:rmaeMOM .ttlll
anasoHe saPH,ItoB npll!MepHo O.ttllIHaKo:ea. IIOJiaraH BKJia,D; sxcnepmaeHTaJI1,HHX 
norpe111HocTel B 11flt/'fAke paBHHM HyJlll, a pac'tleTHHX - 4%, Momi:o Bll,Ilen, 
"ITO lI:promHIIHBJII,HO B03MOU08 paapemeHll!e MeTO,tta • 2/z =1-2%. COOTHome
Hll18 )tJlll d l/l M0%8T 6HTJ. sanllICaHO TaKZ8 B Bll,Il8 : 

ill_ {~~-.,0 31.f<~,MAJ<.e ~-3,o, f>~i!~12. 
2 - 112•/0lfd R~,NAKe r-J,'1-, 13 ~~ ~ 30 f 

Jl3 xoToporo CJie,cyeT, "ITO IlPll paBHol a6co~Hol norpemHocn ~ R~, MB.Kc., 
OTHOCllITeJlliHaJI TO"IHOCTI, H,I(8HTHqllllta.:u;IIB y:B8JllllimBa8TCJI C poCTOM Sa:Pfm8, 
'IS.CT~. lJTO xacaeTCJI a6co~HOI norpemHOCTJI onpe,tteJleIDUI 3a:Pfm8., TO 
KS npllB8,lt8HHHX COOTHOmeHllll CJie.nyeT, "ITO C y:B8Jl:H"l8Hll18M 3ap!Uta OHa 
BOSpacTaeT npll paBHOI OTHOCll!TeJll,HOI norpeDIHOCTll JI y6HBaeT npll paB
BOI a6cOJlllTHOI norpemHoCTll!4A'~cP .ttllICC8PT~ ,tt8TaJll,Ho pacCMOTpeHH 
ll!CTO"IHllIKll norpellIHOCTel paC"18THOl'O JI 3KCll8pm48HTaJll,HOl'O xapaKTeJ:8, 
~-B1tJI8Jt B tJR~11AJC.r., a Taxze IIpOn;eccu, o6y<:.Jiail.1lllIBe anpBOpmdt 
pas6poc B8Jlll1D:IHH A'z?, MAA: I! - CTp!ll'I'Jllllll' JI ~8HT~ H,1t8p B npe,tt8JlaX 
MT.I{. IIoxasaHo, 'tlTO C y-qeTOM B.KJia,Ita paCCMOTp8HHHX ll!CTO"IHllIKOB norpem
HOCTel B B8JD![-ql!(Hy.4R.f/f.AKCTO"IHOCT1> ll,Il8HT$KBil)DJ saPH,Ita imc~ no MT.n
MeTo.ny COCTaBJDI8T 2-4%. 

lfcnOJII,SOBa.Hllle MT.I{-f48TO,tta lll.lt8HTlt~KaII;Jm npe.ttnOJIS.I'aeT B Ka"l8CTB8 
pesy.n.TaTOB HBMepeHRI HaJm"IR8 3Ha"l8Hllli MT.I{ Tp8KOB. B CBJ!Slll C STHM 
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HaMll 6WI paspa6oTaH cnoco6 llO.ItI'OTOBKllI )t8T8KTOpoB K IIpOCMOTpy, 6.na.ro
,ttaps: KOTOp0yY CTaJIO BOSMODO Henocpe,ttCTB8HHO H8M8p!!Tli IlOJIHyll ~ 
Tp8ltOB, JDl60 y-qacTKH Tp8KOB, IIpOXO.It!DltHX -qepes 8-IO l!( 6oJiee )t8T8KTO
poB. HCilOJI1,30Ba.Hll18 cnoco6a ll03BO~O y:BeJlirqll!Tl:, IIp0ll8B0.ttllIT8JII,HOCTli 
IIpOCIIOTpoBHX pa6oT B 6-8 pas npll 0,IUIOBJ)8M8HH0.14 COitpa.lll8HlDt KOJil11"18CT
Ba OIDJl60K. Ilo.nyimeMaJI HHqlOPMa.D;Wi KOMIJaltTBa, "ITO o6JieMaeT BBO)t ee 
B 3BM .ItJI1! noCJie~el o6pa6oTKlll. 

3ueprHJI lJ,IleHTlliqi:e:n;Hpo:eamna: imc~ onpe.tteJDIJiacJ. no .IVIHHe ytraCT
xa TpaBRTOPRH l imcTHD;H B npe,tteJJaX 6Jioxa. Taltll!M o6paaoM, xoue"IHHI 
pesy.m,TaT JISMepeHllll B 6JIOK8 )t8T81tTOpoB - .1tJillIHH I<, I., )tJlll .lt9,ltOro 
Tpexa. 3THX ,ttaHHHX ,ItOCTaTO"IHO )tJlll onpe,tt8Jl8Hll!JI C ll3B8CTHOI TO"IHOCTJ,I) 
3a:Pfm8. ll! auepnm Bcex saperHCTpIIpOBaHHwc -qac~. 0,IUlalto IIpOD;8.ItYJ:8 
BOCCTaHOM8Hll!SI saPH,ItOBHX llI 3HepreTl!l"l80KllX cneKTpoB H8 .140%8T 6HTl:, 
CB8,It8Ha K copTHpoBK8 H cywmpommm imc~ B COOTB8TCTBKllt C ll!X".e JI 

E. 3To 06yc.110BJieuo TeM, ·'ITO B yCJIOBl'IJIX Ma.Jiol cTamcTlllltH "<Jae~, c 
KOTOpol r.w:, Kalt npamtno, HM88M ,lteJlO, CTaHOBllITCJI CYDt8CTB8HHOI Heonpe
)t8JI8HHOCTJ. B Onp8,1t8Jl8Hll1lll 3aPH,Ita B CJiylJ8JIX nepeiqlHBamtWCl!ll ll!HTep:ea
JlOB MT.Il .It,JIJ1 COC8.ltHllIX aaPH,ItOB. lia.m"lll!e norpemHocmfli,l'fAKC B 06111814 y:Be
Jilll'DIBa8T KOJ!ll"l8CTBO TaltHX Cll!Tyan;mt.·B CBJI81I C ST:HM B .ttllICCepTa.:u;IIB 
y;It8Jl8HO 6QJII,moe BHlIM8.ltll:8 paapa60TK8 M8TO.ltll!KK BOCCTaHOBJI8Hll!JI SaPH,Ito
BHX llI 8HepreTH'l8C.Kll!X Cil8KTp0B, ll!CilOJI1,80Ba.HllI8 KOTOpol Il03BOJDI8T 
y-qeCTli OTM8"18HHH8 o6CTOJIT8JIJ,CTBa. 

. .I{J.rJI IIpOB8,It8Hll!JI o6pa60TKlI peayJI1,TaTOB ll!3MepeHllll B llOJIHOM o6~eMe, 
Ha'llllHB.SI OT o6c-qeTa,,ttaHHHX, IlOJlY'l8ElMHX uenocpe~CTBeHHo B nponecce ll!S
MepeHllll, ll KOH'IBJI BOCCT8.HOBJI8Hlil8M 3aPH,ItOBWC lI 8HepreTlI"l8C.Kll!X cnex
TpoB, 6HJI paapa6oTaH aJII'Opl!TM llI COCTaBJI8Ha rrporpaMMa "JAVA " Ha J!Sll
xe Fortran npllM8HlilTeJll,HO K 3BM 00-1030. IlpOrpaMMa IlOCTp08Ha no 
6JIO"IHO~OHaJll,HOyY nplllmnmy Tax, 'tlTO OT,It8JlliHH8 6JIOKll! MOrYT lIC
llOJll,SOBa.Tl:oCJI caMOCTOJITeJIJ,HOo 

llCC.JIEI{OBAIDiE IIOTOKOB H CIIEKTPOB 

TIDKElll:lX .H.nEP KOCMWIECKOro H3JJYIIEHHH 

B "18TB8pTOH rJiaBe H8JIOX8HH yCJIOBHJI npoB8,lt8HRJI llI pe3yJII,TaTH pa
,I0!8.IJ;HOHHO-<pH8l!'l8C.Kll!X ll!CCJie.1to:ea.HllII c H8IIIHM Y"<JaCTllleM. 3xcnepoeHTH 
6wm IIpOB8,lt8HH B 1973-79 rr. Ha PH,It8 KOCMll1"18CKHX xopa6Jiel: JICttyCCT
B8HHHX CnyTHlllK8.X 3ewm (HC3) "KocMOC-605,613,690,782,936,1129", xo
pa6.11e "Co1>a-l6", 1toMnJiexcax "Co1>a-20 - CaJIJ)T-4", "Co1>a-AnoJIJioH", "Co
Da-32 - CaJIJ)T-6" lI B BepXHll!X CJIOHX aTMOCW8Pli• 

HsMepeHRH ql7DOeHca II ILJIOTHOCTlI IlOTOKa TJillteJIWC aapmKBHHllX -qac~(T3~) 
HOCHJIIII Cll!CT8MaTll"leCKJll:li xapaxTep lI OTHOCHJIIIICI, B OCHOBHOM K smpaM c·aapiI
,ItOM~>6-7 llI Jllraroo@200 KSB/MKM.Ha HC3 lI8Mepemm npoBO,D;llJmCI, Ka.K Ha Ha-
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pYJKHOii llOBepx!:IOCTB,Tait R mryTpn,aa pa3JIR'lllilIMK CJIOmm: 88lllHTll,BITJIOT1, lI,O 

240Kr•l.!°-2, Ha op6RTaJll,mil lllIJIO'l'JIPY8MHX CT~ (One) - B pa8JllrnmX 
TO'lltaX BHyTpR CT~. B samICJD40CTR OT nepRO)ta R8Mepemdt K Meg_Ta 
YCT8.HOBXD: ,1t8T8KTOp0B JJJIOTHOCTJ:, llOTOita T3q COCTamLJia: co.r..o,a)~ra4 
M-2•CyTRH-r Ha He3 H (O,I..0,35).ra4w-2.CyTRH-I Ha one. IlJIOTHOCTl:, no
TOKa. B Bepxm!IX CJromc amoc~e~ (ocTaT01JH8SI amo~epa 50-250xr.w-2) 
paBHR (0 ,I-0 ,3) .ro\.-2 .cyTRH-I • B ,1tRCC8PT8.IJ;HH IIOJiyll8HHH8 ~e np:a
B8,1t8Hll IIOJIHOCT1>1l, R Ha HX OCHOBe ClI.eJialW B8KOTOpue BllBOJI.H, RacaDIIH8-

CJI aaBRCHMOCTR Be.Jm"DilHH qJJil)8Hca H nnOTBOCTH llOTOlta T3q OT II8pR0,1ta H 
yCJIOW ll3M8pe:inm. epaBH8IDI8 tmCTH HamHX pesynTaTOB C aHaJIOITmHMR 
peayJII,TaTw.m, IIOJiyll8HHWm aMepRKa.BCKOii rpynnoit EeBTOHa B l!3Mepemmx 
Ha one "exa.i.na.6", yxasimaeT Ha xopomee :ax cor.nac:ae. Ha He3 "KocMoc-
690, 782" npH llOMO!ltR Ha6opa pa8JllrnmX ,1t8T8KTOp0B1 YCTaHOBJ[8HBllX Ha 
BBemHel IIOB8px!:IOCTH,npoBe,1teHU TaIOle HSMepemm qiJil)8HCa mt3.lt03Hepre
TKliHI:,IX (E=0,·3-5,0 MaB/ByMoH) TSllteJWX H,1tep KOCM1!11ecxoro R3J1Y1ieHWI. -

0,1tHOi HS Ha.R60Jl88 BaXma: X8paRT8pHCTHK KOCMHTi8CRHX K3.1ly1i8Jtd C 
TOtmi'l apeIDI.11 npo6Jl8Mll pa.lt}UUUiOBHOi 6esonacBOCTR .BBJll!8TCJ'I Cll8KTP mm. 
HaMepeIDia RBTerpa.1ll,HUX cnexTpoB JIIIa B RBTepBaJie ra2< JI!Iarooo <I03xaB/ 
MKM npoBOlI.RJll!C1> mu.m Ha HeCitOJII,Klll CIIyTIDIXaX lI.BywI cnoco6aw: a) np:a 
llOMOl!tR •ca.lJ,IUllPlel" .zcr.n: c paSJmlJIWMR noporaMH perncTpamm, 6) c KC
IIOJII,SOBaIDieM saBHC11D4ocT:e: cxopocm TpaBJieIDia · BJt<>n Tpexa. oT mm. Pe
synTaTu H3Mepem IIOKa.SllB8.JlT, ~TO Cil8ltTPfl OIIKCI:UlallTCJ'I CT8II8BHOI sa
BRCRMOCTl:,D OT·JIII:3 c IIOKa.3aT8Jl8M (=<2,5-2,7), KOTOpmi CJia6o saBKCl!T 
OT nepno,1ta H3Mepem l! TOJillllDl!i 3xpamtpyDll8ro MaTep:e:a.,.ra. npoB8Jt8HO . 
CpaBH8HH8 C aHaJIOITmHMH pesyJII,TaTawt ,Iij)]I'IDC aBTOpoB. eneitTpll 6wm 
HCIIOJll,SOBaHll .It,1.lJl 0~8HKR lI.OJm ll0pallt8HHWC RJieTOK M03ra ~8Jl0B8Ka. ~c- • 
Timru.m: c I20< JI!Iao:, < 2801taB/MKM, COlI,8pJtaml8 KOTOpm: B raJiait~eCKOM 
KOCMII'leCKoM RSJlY1ieHRR He npemmiaeT O,I%,OrulaaJI001,,'ITO sa IB,5 CyTOK 
Ha OK0Jl038MHO:lt op6HT8 C Ha.KJIOHeHHeM~620 MOJ!t8T 6HT1> llOpa.llteHO lI,O 

3,7,Io-4 KJl8TOK, 
3apH,1tOBll8 cneKTPfl HCCJl8JtOBaJIKC1, Hmm B PJilI.8 3KCII8JlHM8BTOB. B 

Ra~8CTB8 np:e:Mepa B JI,HccepTa.n;im mm6oJl88 IIOJU)06HO Olll'lcaHU·ycJlOBWi, 
ueTolI.l!Ra :e: peayJII,Taru :asMepemni Ha He3 "KocMoc-936". Jl:e:qxilepeun:e:am,
Hllii aapH)tOBllX CII8KTP IIOCTp08H no peayJII,TaTru.4.HSMepeHHi I9I5 TP8KOB, 
OTHOCJmlHXCJI K SI.IijlaM C 3aPHJI.OM OT 6 JI.O 28'B RBT8PBaJI8 SBeprRi I00-
450MaB/ByMOB. HsMepemm np0BOJI,HJlHC1, sa TOJllltRHOH santaTll 60Kr~M-2. B 
Ta6~e I npe,ItCTaBJl8HO OTHOCHTe.JI1,H08 CO,D;epirrume 3Jl8M8HTOB, BOp,mpo
BaBB08 K COlI,8:p,mmII) JlteJiesa, B KOCMJ4Ti8CKHX .ny,mx. lfailm ~e ll0.1ly1i8-
Hll B HSMepemmx Ha ceBepe CIIlA H KruJalI,H Ha BliCOTe 20-4Dx.r.M-2 OCTa
TO~OI amoctepu. B lI,HCCepTau;im noxa.srura. npaBOMepHOCTJ:, TaitOro CJ:aB
HelDUI. HeKOTOpHe paSJIH'llllI o6yCJIOBJI8Hll YCJIOim.m.m•H nep:e:OJI,OM :e:SMepe
Bd, OJI,HaKO B npelI,eJI8X norpeDIHOCff (0,05-0,20 - y pa~ aBTOpoB) 
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Ta6.7Irlna I 
0THOCKT8Jll,BOe COJtepzaB:e:e a.n:eMeHTOB 

,llllanasoa 1rnep- 8apH,1t H,IU>a 
rd:,MaB/HyKJI.; 
~T.pa6oTa 20 2I 22 23 24 25 26 Z7 

200-400;/!37/ 0,37 0,23 0,5I O,I6 0,66 0,6I I -
I50-400;/89/ 0,4I 0,2I 0,43 O,I2 0,.2 0,34 I -
350; /I45/ - - - - 0,42 0,6( I 0,25 
IOO; /I46/ O,I7 O,IB 0,24 O,I7 0,38 0,55 I 0,25 

I00-450;,ItaBBaa: 
pa6oTa 0,26 O,I3 0,36 O,I5 0,23 0,4I I 0,28 

TaCSJIJma 2 

0TBOCKTeJII,HOe C0,1tepaaB11e BSOTOIIOB xe.nesa 

0cTaTo1DUUt amocqiepa, •.o., I'pynna KSOTOllOB 
ltl'.M-2; ~T.pa6oTa (52+53)+54 (55+56)+57 58i-(59t60) 

:i:.a; /I76/ 0,38:t 0,04 0,48:t.0,04 O,I5±0,03 

2,0; /I34/ 0,30± 0,08 0,60:r O,I2 O,IOx0,05 

3,0; /I98/ (!,28 ± 0, CY7 0,43:t: 0,09 0,30.±:0,CYi' 

He8 "KocMoc-936", 
lI.SBBaJ! pa6oTa 0,30t: 0,08 0,49± O,IO 0,2I .:t 0,06 

TeopeTJ111ecxoe 
0,08 0,92 0,003 npe,1tOKB.SaBl!e 

ll 

28 

-
-

b,IB 

0,09 

0,03 

. 



MOZHO C'DITan, '!TO IIpHBe.n;emme pesyJll,TaTH, B.Itll1J1UUI B HaDm, ,ltOCT8.TOl!HO 
xopomo coB~. ,,_ 

Paspememie xeTo,tta B,lte~, paspa6oTaimoro B TpeTMii rJiaBe, 
np0,Jt8MOHC'lpltp0BaBO B ,ltKCC8PTaIOm Ha npHMepe JlSMepeIDIJI Ha HC3 "KOCIIOC-
936" COOTHOW8HiUl rpynn pa8Jlll1DmX H30TOIIOB JteJiesa B ltOCMJlll:8CltitX JtytmX. 
IloJIY'{emml pesyJII,TaT BM8CT8 C aHaJlOI'l!1llllDffl ,ItaBlIHMI[ ,ttpyI'llX aBTOp0B 
npe,1tCTaBJl8H B Ta6~e 2. 

IIH1MEHEHHE PA3PAEOTAHHOro Mfil'O.uA H,l(fillTii~:11KA!Ofil B 
KOCMHtJIDIGfX PA,Il,HOEHOJIOI'H1IECID1X 8KCIIEPHMEHTAX 

IIJ!Taa r.mma IIOCBJmt8Ha paspa60TKe He.KOTOpwt M8TO,ltK~ecKHX acnex
TOB pa,ltll06JlOJIOI'llI~8CKHX 3KCII8pm48HTOB •Ezo6Jiox• H RpaTKOMY H~Olltemm 
peSy.lll,TaTOB yxe npoB8,lt8HBlil 3KCII8pBM8HTOB TrutOro TJlIIa. Ilp:ra: 3TOM MB B 
OCHOBHOM xacaeMCJI BOIIpoCOB BX pa,ttRa.InlOHH0~3H~8CKoro o6ecne~e!DIJi. 

CyTI> 3KCII8pm48HTOB Tima "ERo6JioK• 8aRJIJD"<iB.8TCH B HaJm1DIJil ,lt8TaJll,
HOil: Jlliq>()~ 0 "<iB.CT~. nopasimumx 6ROJIO~ecrute 06'.lieRTH. :3TO 
o6ecne'DIB8.eTca 6.naro.ttapa RCIIOJll,30:eamm TP8KOBHX ,lt8T8KTOpoB, pa3M8~8H
HHX B Henocpe,JtCTB8HHOI ~30CTR OT 6H006'.lie.KTOB. IlpD8H8HH8 ,lt8TCRTOp0B 
II03BOJill8T: 
- O,ltH03Ha~O H C H806XO,ItRMOil: TO~OCTI>D onpe,tteJIKTI, 06'.lieRTH H 06JI.aCTI, 
RaJr,ItOro 06'.li8RTa, ~epes XOTOplle IIpolllJlH TJDlteJm:8 H.Jtpa C 3a.ItaHHilMR napa
M8TpaMlit (TOIIR~eCRaJI p&rRCTpanwr); 
- onpe.iteJlllTI> sapJJ,lt, aHeprim H JIII3 npome,JU11el "<iB.CTJmil B npe.iteJiaX nopa
llteHHoro 06'.lieKTa; 
- ycTaHOBRTI, xopp~ 6ROJIO~eCXHX ~RTOB C 4l]l3R~ecxm.m napar.teT
paMR 'IB.CTml;j 
- HCCA8,JtOBaTI, ,ttelCTBR8 npo,mx qaKTOpoB 1t0cr.mirecxoro IIOJieTa Ha 6HOJIO
I'll~8CKll8 06'.li8RTili 
- IIO~TI, .Jt8,HHile O IIOAe B3JIY'{8HRH B M8CT8 paCIIOJIOllt8HBa axcnep:llllleH-

TaAI>HOrO o6opy,ItOBaHRa. '·, 
B ,ltKCC8J)Tat0m paCCMOTJ)8Hil 06lltl!8 BOIIpoCH IL1IBJmp0BaHRa 3.KCII8J)li'IM8H

TOB THna •EK06JI0K• B RJiaCC~i?JKBTI)IR BX B BaBRCBMOCTH OT 06'.lieMa Heo6xo
,1tKMOI }l3.ltmTJ)IOHHO-cpR3~eCKott BHqiopMaIJ;D, Cq>()J;lq.llllpoBaHU KJ)RT8pm! Bll-
6opa 6H006'.lieKTOB B ,lt8T8KTOp0B, Oill!Calill OCHOBHil8 npBHTJ)IIIH KOHCTpyKTRD
HOrO Oq,c>p.fJiemm 3KCII8pm48HTOB B H8.KOTOpue KOHKJ)8TH!l8 Texmt'l8CXR8 pe
meHHH. C~eCTB8HHml MOM8HTOM IIp:ra: II.lUUillpoBalllitH 3KCII8pm48HTa smJIJi8TCJl 
Bll60p llJIOTHOCTl!I pa3M8~8HWI 6R006'.lieRTOB B CAOJIX-,lt8pi!C8.T8J.IJIX. B npe.JtIIO
Jioxemm "O.Jt}IOy,ttapHoro"' M8XaHRSMa IIOpall8IDIJi 6B006'.lieltTOB B .ItHCC8PTaIOm 
IIOJIY'{8HO COOTHomemie ,1tJIJi oneHKH onTm&aJll,HOI IL1IOTHOCTB pa3M8~8Hlta 6Ro-
06'.li8ItTOB. 

IlOJIY'{8HH COOTHOmeHWI, no3BOJimllltH8 no napayeTpaM Tp8ItOB pac~eT-
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HHM IIyTeM onpe,neJIRTl> nopa;ateHHile 6zoo6'.lieKTil H xoop,ltHHaTH npoxoJr,IJ;eHRa 
'IB.CTml; ~epes HRX. IlpBBe,lteHH BapHaHTH ~ "pytnmX" H MallllIHHHX pac~e
TOB. B sax.mo~emm MeTo~ecxoro pa3,tteJia .naHa CXeMa. IIOAHOil: o6pa60TKH 
H aHaJmsa axcnepm4eHTOB. 

Ilepmrll: B CCCP axcnepm48HT nma "E1to6JIOK8 6WI llp0B8,lt8H c Hallllill( 

y'IB.CTHeM B I973 ro,tty • C Tex nop OC~8CTBJI8HO IO aKCnepmil8HTOB Ha HC3 
"KocMoc-SI3,690,782,936,II298

, xopa~e •coDs-I68
, ROMIIJieKcax "CODS-

20 - CaJIDT-48 H 8 COD3-AIIOJIJIOB8
• B nponecce RX llp0B8,lt8HHH OTpa60TaHH 

BC8 OCHOBHH8 M8T0~8CIGI8 H ROBCTpyx'fHBHH8 3JI8M8HTH, ,JtOKasaHa BHCO-• 
RaJI aqq>eXTHBHOCTl> T8.lt0ro po.tta axcnep]i'IM8HTOB. H3y-qaJIOCI, ,lt8liCTBlI8 T3l! 
Ha ceMeHa, MHRpoXOJiomm KJieToR, eyJll,Typy soHoo6pasYJllllero rpu6a H 6ax
Tepnoqm-, attna paxoo6pasHHX, Mosr MWI1ea. B .ltRCCePTa.xnm npRBe.item 
CBO,ltHM Ta6~a, B KOTopott 0Tpallt8HH OCHOBHHe pesyJII>TaTH R .ttaHH ccwnm -
Ha ny6~ no Ralr,Il;OMY aKcnepHMeHTY. B SaRJIDl!emm ,rJiaBH RSJIOlteHH 
coo6pa;ateHRa no ,ttaJII,HeiimeMY·CoBepmeHCTBOBaHRD XOCMR~8CKHX pa.nR06HOJIO
I'llI~ecKRX axcnepl11M8HTOB. 

BIIBO,lll:l 

PesyJll,TaTH, no~eHHHe B xo~e BHIIOJIH8HRa HaCTO.fml8il: ,ltRCcepTaTJ)IOH
HOi pa60TH, noSBOJIJmT C,lt8JiaTI, CJI8.nyDlllil8 OCHOBHH8 BHBO,ltli: 
I. Paspa6oTaH M8TO.Jt :r,meHTHcJ}lmainm Tml8JIHX JJ,Itep no Ma.RCm.laJU,HOtt TpaBlI
MOi ,n.mme '.rp8Ea B 6JIOR8 ,llT,ll. Pac~eTHliM-H axcnepmil8HTaJII,Hl,IM llyTeM 

noxasaHo, ~TO 3apJJ,ltOBO-MaCCOBOe paspememie M8TO.tta B ,ltRaIIa30H8 sapa
,ltOB OT 6 ,ltO 26 COCTaBJia8T 2-4%, 'lTO HBJIH8TCR ,ltOCTaTO"IHHM .wm RCCJie,no
BaBWI ,lt8Jlt8 H30TOIIHOrO COCTaBa JJ.It8P C sapJJ,ltOM 6oJiee 22-24. IlpH H3Mepe
mm cnexTpoB JJ,Itep B lllHpoROM ,ltRalla30H8 SHeprHii H sapa,ItOB paspa6oTaHHHI 
M8TO,lt H8 ycTyIIa8T no pa3pememm H BHq,c>pMaTHBHOCTH M8TO,Il;SM B,lt8HTH~HRa
TJ)IH 11acTmJ; no cxopocrn TpaBJI8HWI B,ttOJll, TpeRa. 
2. B xa~eCTB8 ,lt8T8RTOp0B MOryT 6HTI, IrCIIOJU,30BaJm OT8~8CTB8HHil8 MaTe
p:ra:aJIH - mi:TpaT n0JIJm1103Il lI JiaBCaH. 0Tpa60TaH PE!DM BX xm.m~ecxoil: o6-
pa60TRR B IIp0B8~8HH pac~eTHO-aRcnepm4eHTaJII>m.te HCCJI8,JtOBa!DIJi peI'llICTpa
TJ)IOHBlil :xapaRT8plICTHK. IloxasaHo, qTo ,lt8T8KTOJ)H COXpaHJD)T HaROIIJI8BHyD 
RHq,c>l)M8TJ)Ill o 11acTmJ;ax B TeqeHHe, no xpa!Bei Mepe, 'JJ)Jyx JieT noOJie 
3RCnOHllp0Ba!DIJi nplI napaMeTpax cpe,ltll B npe,tteJiaX, xapaxTepHHX ,wm BHyT
pemmx 06'.lieMOB KoCMirqecrurx: xopa6Jiea. 
3. Cos.ttana M8TO,IOilRa M8.T8Ma.TH~ecxott o6pa60TRR pesyJII>TaTOB HSMepeHHi B 
6JIOR8JC ,llT,ll, p8aJIR30BaHHrul B ROMILII8KC8 IIporpaMM 8 JAVA a Ha R3I:Ut8 8~0:p
TpaH-4•. 
4. Paspa6oTaHO R H3r0TOBJI8HO o6opy,ItOBaBR8 ,1tJia RaJIR6poBO~ o6~emi:tt 
XliIMR'l8CROii o6pa60TKR lI CKaHHpoBaHHH ,lt8T8RTOp0B. Ilpe'A,)IOJ18H H BH8,lij)8H 
B npaKTl!IKY M8TO.Jt MHOrOOJIOiBoro CRWmp0Ba!DIJi H H3M8peHRil: TP8ROB B 
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,llT}l, I[(l'RHIJTaUJtHtl llpoH3BO~TeJILHOCTl> 'rpy.Ita D:pOCMOTplltl!KOB B 6-8 pas. 
5. IlpoB8,It8Ha cepWI H3MepeHHtl q:1111)8HCOB, IJ'JIOTHOCTH IlOTORa, 3aPH,ItoBHX, 
3HepreTR'<!8CKHX H J.IIra -Cll8KTp0B 'l'JD!t8JIHX smep KOClm'<!8CKOro H3JlY'l8HWl 
Ha op6HTax HCxyCCTB8HHHX CnyTHHKOB 3ewm, op6RTaJIJ,HHX IIJlIJ[OTHpyeMWC 
CTa.mntfIX H B B8pxHHX CJIOJIX aTMO~Pli• 
6 •• Paapa60TaHH (B ~3H"l8CKOi 'lB.CTH) M8TO.JJ;K"i8CKH8 OCHOBH pa,I0!06HOJIO
r:H"l8CKHX 8KcnepHM8HTOB no CX8M8 "EHOMOK" C TOilH"l8CKOtl perHCTpaitKel 
llpoXOlr,Jl8HWI TJD!t8JIHX smep 11epe3 6ROJlOrH"l8CKH8 06'b8KTH. Ha OCHOB8 paa
pa6oTaHHoro M8TO~ ll0,I(l'OTOM8HH H npoBe,IteHH IO pa,ruro6:aoJIOI'Wl8CKlDC 
axcnepHM8HTOB B KOCMoce. 
7. Ilpe.I{JIOllt8HH M8TO,It H,It8HTH~ TJDlt8JIHX smep no pa3HOCTK BWmlirlS

MWC ,I{JIKH 'rp8KOB B MOK8 HS 118p8.ztYD!ti!XCH ,It8T8KTOp0B C pa3.Dll'llmMR no
poraMH perxcTpaitKK, cnoco6u x·ycTpolcTBa .xvm ~a.I(lm HHTepBaJia Bpe
MeHH per:aCTpa.I(lm ,'<!aCT.mJ; K KOHCTP~ CJIOH-,It8PJltaT8JIR H30~BaHHHX 
M8TOK. COBOKylIHOCTl> 3TKX M8TO,ItOB H ycTpo!CTB MOllt8T 6HTl> HCllO.lll,30Ba
Ha B IlOCJI8.ItYUJtHX KOCMH'<!8CKHX 3KCll8pRM8HTax .I{JIH 6oJiee nomoro H3U8-
"18HK.H HH4)0pMa.I(lm H pacnmpeHWI .Itpyra HCCJI8.ItY8MHX 6HOJIOrH"l8CKKX o6'beK
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