HPHPOLA U IIPHYYMHA “Tn1'CTEHMA".

HEOTOM, Halaolax Kk NalewT HE SeMid DasldyHue Upedmels, Hpd-
Wen ¥ BHEOAY, YTO SeMIA HIMTATURAET KX K OBOSMY LEHTDY. 3T0 M-
AEAM® OH PaclTOCTDAHMA HA BCE KOCMAYEOKEE Tedd H npaay Mad JGcOH
BOOMADHOTO THAIOTOHMA, COINACHO XOTOLOMY T8A8 UMMTATH BauT ARYr 4py-
ra ¢ o404, LHPsMO DONOPLACHANBHOL MX MECCaM M OOP&THO NPUlo PuMO—
HAUbRO KBa@paly PECUTONHMA Mosdly HMMd . Ho Tak M 3T07 (QyuecTRyerT
A camd “BOEMITHOO THATOTEHME"T Kark X YoM OHO OCYUSCTBAXUTCh M LS
PACUOAHTAET O NTIMTHTHBAONSA CHART HapenTHO, Y70 CHAd MOEET BOBLUe.L0-
THOR:Th HA MATOTMANEHUA COBEKT TOJALED “arLgd mAeTMalbing HAOCHT QUM 3
DPAMOY HOHT&KT, Lrdduide CDolk, 20JHH, HO HEMuTeDd abrsM YT GBM,
MEQNCIHHO , HeUed &0COANTHHE BAHYYM ulNOTPanGTBY & MATOLH AL EOMY 00~
EXTY QY NIMNOKHTE HEeMBY¥fi. 4T0 X4 34 MIGHYeCRBA CMAA THATCH B KO-
CMAYEQKKX Tensax, YTO, Yem Oixe K IeHTDY, TeM CHJAbHee LT hdekkSe,
A B HYNMeROX TOUKE - ORCKOHEMHAAT LOXKee TONO, &Gt Howierdidsn OeCHO—
He4Hd, TO DOIHUKIET NaPWilOKC LeeliTePa: LW BI3aimLe CT ik wOCNA~
HeCKOIQ Teaa ¢ OCTRApHEM: Maccuzﬁfgfaﬂumwm OBCROHEYHOw , & Chlia —
ilelPenWIe HOM, LOJKM BCONMOHHAA <OHEYHA ! DaCHMLneTon W3 TOYKM, 70
I'SAARTHER , DasAeTaMecE ¢ OKOJIOCBETOHHM CHKODOCTAMA, Hu CHabdhn
TATOTEHH @M, & BHYTDH TI&i4<TMK 806 wiCCa d0JsddW COOPETHCHA B SHMRYW
MAOQY . A QMM 3TO He NPOMCXOJAT, TO KT0 ¥ K&K Delysdiyer Chlu
UHTHACHUN Nedly <OCMIYECKEM! Telial, LOCTOMHHO ABALydMMiCH M Lse-
MOHAQUM N MENLY COOUK DACCTORHRMA, M [0OYeMy YOHOpPeHMe TA4e¢GTH He
AUFMCMT OT MACCH, XOTH JI0 38NOHY OHQ HOAMHO Ob C YA&MYeHAGM MaC—
CH NPHTHIH BEOLETOCH Tea YEEM DB RaThLCH, ¥ MIOTO06, NHOTOE JoYemyt —
Hg MORET OO%WHCHWUTR HROTOROBCHO® TAIOTEHME.

AJIA BHHECHeHMH NTHUVYEM BOBHMKHOBEHKUH TsHAeCTH, lipUBellen ClAeiywdia
AKOHE M MBHT ! Ha KOHOOJLEHOW O&dxe Ha THOMX RATHX HOABeCAM ABu Wu—
Pa M3 CTam panervaM L,z50 M Kuddud, Becom LO (,4% T B CTaHeM Ha-
OJuiaaTh , NTHTEHVT OHU LDYr ADYyra WM HeTT (MeEdiHO, YTO CKOALKO
Ou M B HEOMONARM , HMKAKODO iItHMhideiMsn NEDUB ¥4 he QOHaDy«M M,
Teners STOT W&P PAKeTOs JHUYCTHM Ha OPOHTY BOKLYT €Ml C PAURYCOM
WL THG KM B, B4TODMISHE ©T0 OLOHTAILHY® CXDEOOTH, LLOHaOL0LGSM,
KyYAd OH yUOageT HAa SeMmI0 WAH Ha JYHy"T oo STor @ep Oyae? HaxOuith-—
oA MOAOY JAYHOA M Somled, TO [0 34KONY HBNTOHA UamiHd OyAeT UpMTHIH-
BaTh ©r0 © YCKkODemMew K Casio4 [ ,0.e sPM/csik KB., & JyHa € CillO4
U,(03% Kru/ces KB. ¥ Ke2afoCh OH Wap HOLEeH YllaoTh HA cemu. HO
OH, HAXOLACH BO BPALAVEEMOH MATOMAaNbHOM UPOCY PHHCTES JYHH, Yyl&-
46T H4 Hee TaR xe, Hak R JiyRa, el e BESTOPMOSHTE Ha OpoudTe, yua-
ie? Ha UeMIN, XOTA COJHLE UPMTHAIMBaeT €3 ¢ yexOperdem ( ULV M/Cex™
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a cemAx — ¢ yckoperBeM (,(ULZY W Ccer KB. QUeBMUHO, YIO TYT pabo-—
Taef He BAKOH BCAMADHOTO TATOTEHMA, a YTO-T0 UDYIOY, Y4TU CO8l4auT
IPaBET AIMOHHOS HOME POXIYT BpANanuUerdts XOCMIUECKOID Teflida, b no-—
TOPM 4 POSHHUKaWT CHAW THXeOTH. |[03TOMy M RIDABS CWATATEL, YTV HO
BPadaoiEgXcd o0heMEX TelNOPOM SHEDI¥M IDABKTHIMOBHRE LO)in SO5HMKe-
UT 34 OYer HPMMeHMA €8 K LUGHTUY BPulcHHM., CPOHM NHdMoHE 6M OHA
VBIOKAOT MeFe[MaipHHe Tela ¥ DEUARMAGT K LGHTPY Bpalledis, co3na-
BHA MXAOBMO HPMTHAcEEA, D2T0 YTBODRUGHM @ NPOBepPEM 9ACIEPH MOHT ATHHO &
WSroTOEMM MOJHK CTANLHOM I[HAERKD HZAMETPOM 8(4 MM H BLCOTOn
AL WM Cc LEYM. KTHOKAMA 7, cn 710 I, orauyreid OOaramd [ ¥ BuaOxe-
HHHM BRYTPM JMOTOBRHM A00Q0TOM, BHYTPM, H& BeKXihed ATHUKe CMOHTHE-
pyeMm poTop 3, IddameTpom IGL v ¢ HEDpepaTefAbHLME SAOMBHT aMd ;. oue~
AZBGHHHMI YeDe3 HOMBIE M WeTKM cC 9J. CaThid, 4 HA CTiaaX LMJHXDY
BHYTTM — REMOIPHXHHE 3. Hul'UepuaTamM. HA HHRHCL APHIKS Hua vCh Bpe—
wWeHdd POTOPA CMOHTELYewm ABE QPOOONHO EDqulSudXoh QTeplin &, Hu ho-
HUSX KOTODHX YRpelkXam L0 upe TGN D, pasiléaneslhe HONO)uaM LB 1~

MM (UKXCATODAML . H LUiOCTA TPYOOK ¢ HAUYAHOA CTODOHH POTUpd BOT&—
BN MOTRULMYGOKM®S MAKKE JMAMSTDOM D MM i TPYOKM 0 00eMX KUHUOB
SuKDOeN GOTVarHMH MOHLAMA. PASOTPeR HONOCTE LMJduiDa HulPsBuT&iln-
Mi, CTaHeM BPAUET: DOTOP ¢ HETDEBATEIHME OMBOLOM § « Lpd U4OCTH-
KOHMM OLDOULONEHHHX QCOTOTOR, IO SHMICRY #“BETODS, Wabdikd HOJsHE Uo—
PEATY ¢ HAIYKHNX CTOPOH TDYOOK BO BHYTDGHHME, LPOsiy: YWePas uoipd-
AHHe JMKOATOTH . HHCAO OCOUDOTOR HOACWHT&EM [0 Y PABHEHM:

B kGZ = wR*., e
i et - 0, = ], SalaHK0e YCKUPOHKE Th~
g YA KeoTH, ‘T, — palMye potopa, & - pa-
% ‘ AMy© BHpa UMAMHAPA, K ~ KOBGJMLMEnT
§ ,t_ﬂj‘_i__;z ! yReMYerM i BpajcHHR POTUPA, PaBHHu

e . % M, / Mg, Macca M, , COOTRETCTBYRuex
- asveDaM BPAUSUIEN0CA POTOPA, CHOCO-
HOA ounesuTh HEOOXOUHMOE KOARMYEO-
THC TOMNOPOA SHEDTHH I COSL4HAA TPABATRIHONHOTO MNOJNA

M= a2’ /G = 3,748 xiG" kP , a Mg = cJ 56 KI'. TOTHa K =

M /Hz = 3,748 x 10" / 04186 = 2x 108 wek gt /RY,

Ho = 47R /T, aJ__L_Sﬂ_lﬂx__mD.mToa B MAHYTY .

(1 o, 7 = k E; . ﬂf’q'ﬁf 4.'.“- =
:\? 2% 10°x 3,6 x 10°x [ x 0,006 / 4 x 3.14 X U064 = BTN

OOOPOTOR B MIHYTY. [IONe UPOKDYYMBaHMN POTOPE B TevexHds Jach, LM-
JEHAP Pasofpad M OOHAPYAMJM, YTO WEPMKM OPOLUM veped (ixo«Topd
4 nepemMecTH)Mc: BO BHYPPOHHM @ HOJOOTHE TpPyOOX, HYTO LOLTBEDPALAY




HAM W e B LMJMHIDe PMTWOHEOID}IDM SIS MGHE B WapRKOBR o Lie—
HPOY ApMdenewm 2dupa/. TakdM OCOPEBON M YOBUMIHCH B TOM, YTO HHy—
TH BPALBOWETOCA OUbema TOOJAOTH /TelAODOM JHUPIMK/ BUSHEKueT I'pa-
BITAIMOHHOS IONe 38 CYET IEHACHES e6 K LSHTDY pPPROGHMA, FBAORM
CBOMM HEH £eHMOM OHE UIMAKMAST K BTOMy LOHTIY MaTopMalbHHE Npeyne—
TH, COSIHanad MNAGSHK MX IIpMTALeHEA.

YTOOH PaOKIHThH BTY TAKHY, BOCHU/LSYeNCy CASAYNLMME [OCTYJAuT aml:
i. Bee vaspoo0pasue maTeDAE BCEMeHHOM (DELCTHBIAET COOON TeoILivBaA
SHepIHA /remnora/ HecoB/aRaenNad M HEYHHYTOMHMAA, 9 BOJMUMOHNDYOLEN
B0 BPeMeHM B OeCKOHEUHOM NPOOTDAHCTBE, BEYHO ABMKYWEHOH, CNOCCO-
Hes CXMMATROA M PaCIHNHTHOA,

é. [[pOCT PRHCTEO (68 TAILUKTH ~ 80COMNTHHY BAKYYM, HHYTO, TToXMaDHO
M HeMMeaT KPMEPMSHH, OMMCHRBAGTCHA FeOMaTHon JIBMIMES.

Je« Bpemi - OPOCTCOE MOPKED JMIMTENHHOCTH 9pP0 miUMOHHEHY LPOL6BCCOBR Te-
IOTH , HO HABAHETCA CYOCTAHLK e+ MM 5uDMOH OVIECTBOBUMAL MATelHM,

B HUCOJNTHOM BAKYYME OHO HZz CYLOOTB:reT.

1 Tanno‘ra‘_. pipscrt HaHHan CHIASMd CBOSrQ BpUlleMHsA IO LNOTHOOTH LDO-
ToHa / U™ ®0 B Ky0. M / M OPranM30BAHHAA B STOMI, MX HOMOHHuLME

A KOCMiYOCIHe TeXs, CTHHOBHTCH BOWOCTBOM, MACCOk, TellioTa O8CcCTpy-
KIyiHad, paccedHH&d B OPOCTPAHCTEE — MAT oTHaALHHM DDOCTDAHCT BOK,
UDOM. / TeoTa, MaPeTHANEHCE UPOCT PEHCTER, 3GMD - CHMHOHMME /.

LPUBCT B0 OOCTOMT A3 ATOMPBE NPOCTeHEEYX ¥ (BHSAHHHX B CJAOMHHG
GHCTOME M3 MIOIRX LPOCTELUHX, T.8. B OJOKHHS ATOMI, B MOJBKYAN M
KCTEINN . KOHCT DyKilMA ApocTeduMY / ¥ cJodHux / BroaB He O0ecle-
YU BAET LOJHOE SAKPAHESG B HEX HAEOPHOx TOOROTH M NOTOMY, KuK Oy-
LOT NMOKa3aHO HEEe, M3 HUX IMOOTOAHHO BHIGAASTCH HEXOTOME hOJMYe—
CTEO TeNJOoTH. CN6N0 BT eMbHO, KOCMITGCKOE Tes0, COOCTOALGS HE uTO-
MCB, BRUBJASET TEIAOTY B OKDyXdouee HPOCTDAHCTHO K, VoM MaCCHERNe
OHO, TeM COJEUE H3 Hel0 €9 BWleAA6TCH. HpallssACh BOKLYI' QCH 3TO
TeJO COOOMAST TelNOTe ORO0OTh OXTYAHYL ¢ & R L /T .+ Tude

1 = Dpagdyc KOCMIYECHDIO Texa, ' — HeTHOA eI'v BpBueHEA.

TeunorTa, CrLoMACE DACUMDHTE CBOM OCHLOM, YBBMEYMBaeT OBO4A OO0LOM,
YBXBYEBAH DaduyC BPAMEHEA BOMXHMX CJ088, IJOTHOOTH HKOTORHX ¥ MHbL-
WaETCA, 4 OHDVAHEA CAOpOOEE MX YBReJMVYEBHETOH 0 SaKUHy COXpaie—
HUH KOSMYeCTBA NEddeHuH. TaxEM O0PH30M OGPasYeTOH PORPYT kOCmive—
CKOTO Teda &IsPOLOKOOHOA, HACHIEHHOe TEenOToA NpoCctpPaHcTBo, Bpa-
WHMOWeRCA BMEOTE ¢ HKM C oI'C XK@ yIVOBOK CKROPOCTRU. Tawoe UPOCTpPa—
HCTBO, TOXKe TPeXMeIHOEe, — MaTePMAaNEHO H OIMCHBHOTOA HedBIVIMIOBH-
M DeOMaTIRAMS / OOAYeBCKOTO, PHMana M ap. /.
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CnoM TEIIOTH TAXOIO OPOCTPARCTRA, N[H BPAMOHMH, KOAeH,0T Oxpy-
XaouMd 3dup, NOCHAADT @M LeHTpodeisHe YOMOPeHMM M DONyNYa0T OT
HEIO, HO SaKOHY MOXAHKINK, GHTPOCTDOMITEARHH® THRON K8 BEAMMKLN,
HapysHuié cJyOoM, ROCTHTHYS BONMYMHH PAIMYCH, OpM KOTOPOM Y CHOpOHEA
PECHM PEHMA TOILIOTH ¥ DARNO BeUM BATCH YOHODEKMAML LGHTPOCT LEMIT QNb—
HHMA, NOCHJAGMIMI ORDYyESOUMM 2QHMPOM, ROGHAHST YCHOPeNMH TAXeCTA
K N&ITDY RpaledEd. 3 JampuHemleM, JMA NPOCTOTH, BPANANINOCA MuTe—
piarsHHe NPOCrpaHcYsA Oyidem HASHBATE BPANSOIKMICH / OCBBHME, OpOM-
TAMBHHMA 2dtpamt /. HO ROVeMy NOHOPeHEA TAKEOTH HNPH NTMOJNEGHEN
K UENTYPY BDeUeHHMA yBEMHIMuawTcAT

Hyoyms e HEK? PO OT DOMITSJALHOTO YCROPOHRA B TOYKE A, CN D¢ 2, Oy-

IOTABATATRCA K LGHTDY BPAUGHHA, HOXA He BOTDETMT LpellATerBie.
Tax0e NPSUATCTENe BOSHHXHOT B TOMKO B B KAWECTEHO WEHTPOOEBXHOTO
.qu,s . TORaa q,,gz Gia+ %3_ Qug » TAE 48 = WGHTDOCT poldT e~
JHHOB YCKOPpeh#e B TOYKe B, gu,ﬂ ~ NEHTPO0BXN0S B TONKe B g, ~ Hed-
TPOCTPOMITRIBHOG B TOUKS A, (A R (J3 -~ ONOKIHO ycKOpenia, bpe-
AOTapAA0NEe COCOR NHPOUSHBHCHAEe MMIYAECA UEHTPOCT PeMATAILHOIO Yo
KODEHMA BpaneHMA KOCMINEOKOrO Texa W7 H RoS(IMWMeHTH Y ReJMYSHMA
CKOTOCTHE 60 AMANEHNA M ., BeAWMHY 2T0I0 Wo2fdHMIMexTa HiM usM-
HeHMM pauiyca ppailledds, Pie IIOTEOCTH TOU/OTH YMeHLUBereR, & YCro—
PeHMH, POSOYNIAOMIS® OXPyAaoudM HRPoM M yCHODeHMA PacllipeHMA To-
LNOTH TeJA OPeRHUBENTCA, OT L =0 Eo 7. = I onpeldemim CEERYOLMM
00pesoM, oM Mo 3. [0 24KOMY COXPaNGRMA MoMeMPa JWa JisZax=Wjr i
We Mp¥s= U1 L1 uueew Wh SR Ta= s M, Tak Kax Ha mepMpepuu
EDBUBHEA YCKODPOHMAR(HDE ¥ PacUAPeHHA TONJOTH TeAa CPARMUBANTCA M
COOTHOMGHN S AX BEJMWMH OTSHOBUTOA PaBHHM [, &8 PaXEyC HPAaleHHS TO-
%o ootMraer emumuue, o Wa My s = (W o Ts

W fio 8 2 s P Uy s 8 Mae WP s [k an W U Pl
fig= W g U fue Mg s = W/ W JSUg . NOGKOARKY
,f,T=F?Z.@ |EE£ M/'L{a?xr'ro ?ﬂ mw’;/i&ﬁ'iﬂv

=m @ fws e + PaBReTEB Fn KA e

%;’g;ﬂ = watts /Wagan RO Wa = 45" Na / T2, Ws =
=4t ¥g /T4 . CrelopaTemsEO, Fa / Fa = U4 /’ln s Tel
HBOTOKOBCKMK 3BKOH OODATHHX NPONOTLMOHAREROCT 64 .

DO PMYTH TAKEOTM ,

JNAA PNOMEHTAPHOM MAaOCH = BOWSCTBA CHJa, C KOTODOX BDE AWM OH
AfUp XOCMAYECHOTO Tena NPMXANasT 08 K LGHTRY BpaleHAs .‘ﬁ = MUk
rge 4% - wooffHUMERT YOKOPOHHA EMIYJbCA HA HOBOPXHOCTH Tena,
W ~ HMIVILC UGHTDOOTREMITGALHOTO YOXOPERMH HA TOM Xe JOBORXHO-
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cTH. Cijxa, ¢ HOTOPO Ta Re Magea Oy LeT NIMARMETBRCA ¢ LOpMQepMi
BPANB0Ierocs SfUpa K NOBEPXHOCIX TeRa F, = 4 Wi , THe I - Mm-
IyJL0 USHTPOOTPEeMATeMLHOIO YOoKOpoMMs HemdderMd 5dupa., Fasianuu
BTOY0€ ypasHede Ha mepoe, momyMuM 3 / Fa = M, W /ﬂmfi » HO

W= 4t /"f‘j; = 472y, 3 CoegeBaTEnHE ?;/Jt--'f-mf‘?ﬂ goos
savent HeoToha . Ho o= g »a G5 2 /v, vorua

jz,r uh = Q’ER /77 , Tak Kak HE NepUepMM Bpaulanuamca sgupa

= I, 10 fﬂg%g- = X/t cwm owr =9 /2
Hu W'r = dnfn, /T2 . [oucraMiB SHaveHHe w' ; nwuuuypan—
HeWle TARGOT G = 47705 /TR .t 2 g suhaRa 17
Ec/M y 2pe3iH @0Thp LA&HETR, TO ycmpeﬂlla THAGCTH Ha @06 LOBELXHO~
i Dmnmmug no gomyae g = 4nyd Jyind qﬁ,,ﬁm/z’ ,
W G = Uon Ron /2% 1 3 1, rae 2Win -~ YEHTLOCTDeMIT Wi~
HO® YCHODSHME QDOMTALHOTO SUMPA HA UOBOTXHOOTH SEBeSHH, Wjn -
LOHTPO CT POMITRVIEHO @ YOKODeHM e IMASHETH Ha opouTe, K, - paluyc op-
OMTH INGHETH, "5 - DPAIMYC 3Be3MH. ARAAOTMYHO ONPOAGAASTCH ¥OHKOpPe~
HU@ TAXEGOTH ha NNaHere, 60/ y Hee 80Th CIyTHHK.

llo jopwyae | 3 | BiYMORMM YOKODEHME TAXOCTH DASMSHTADHOM Ma-
cOd BHYTIM SRE3IH Ha €6 £ADS ¢ PATKYOoOM, TapHHM [:

W, M= Ws M35 /1 = Wh S S Tax xak W, M, -
YOKODOHHS JIOMOHT APHOM MACCH, TO, Da3dendB 006 YSOTM Y PABHOHME
Ha M / wacea , oosH&0wsA rpapitauNg /, HOXYYMM YOKOpeHde OJeN6~
HTAPHOX MACOH, OTHeCOHHO® K JJNOMENTHDHOA MEOCe, m'ropoa B KOHK-
peTHOL BpausDUeAcH cHoTemd noctoswno UL/ m = QR Im .
Odosnams W, 4 /e, 1 4 | Ooyxpoh G K HaBRas oo rpasi-
TAUMOHHOK NOCTOMHHOM, NONYMM yPaEHaM@: G - @ *a /m , uxid
g = = G m J'P'Z. Tark Kak '!L?;‘;Mgfunf'ﬁ‘ q. s '1"3(; e n f?a_nr .i"nz,
WE o o= AFTRsy St .1 5 L, »

B CORHBYMOH cHOTeMe N0 IMsHere Hewida (> = 6,64 X LU RyOHu.
M / Kr cex. KB., BO OAaNeTe DDUTEP - 6,60 X L0 Ky0. M / KD GeX
KB. /JH DPECYeTOR B NOOABAYIOUEM NPHASM NIESHAHHOS SHAYEHNE Ipank-
T 8IHOHKROM NOCTOAHHOA, papHoe 6,87 X Ioﬂ“u HaieA pPasmeTHOCTHO.

B ADyIuX cHOTOMEX M IajaxtHKax TPamETAUROHHad NOCTOAHHAA MONET
UpeTh APyIWEe SHEAYEHMHA.

YOKODOHK © TAXSOTM BHYTYM TNAHErN / SpesiH / cISNOBANO OH OO~
PedQARTE N0 JopMyAe (. = 4ri"/?:‘?n ST% %, vrRe  Wx ~ pamya
nxadery / 8pesiH / O TOYMK, IMe ONpPeNeNAercH YCKODeHWo TAXGOTN.
QiHaxo HpoAEdéerAe 3dipa N NPOXOXIEHME Yopes BeuUSCTRO aaMelAd-
OTOH 4TOMAMI, COAGDXAIMMA NDOTOHH PBHCWGn NJOTHOCTH. [Ipedelperas
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PasMepaMd SJeKTPOHOB, LOSHTPOHOR ¥ HOKT[MHO, RPMHMMABM IIOTHOCTH
HOUTPOHA& PABHOA HAOTHOOTH LpOTOMA _ﬁ, = Iﬂ’f Kt / Xy0 M, yepes
HOTOPYyO B¢HD Me NPOXOJHT X He MONGY RHSBMTD YCKODSHWE THAXGOTH Sa
00 NpENEIAMI, MOXSM CYNTEEH, Y10 §ne= © X 10°'M / cex. xs., wax
Kak pamgyc mIpa miaHers / 3pesmd /, I'eé ero IVIOTHOCTH mmarm
‘JO . ID”HI- / 0. M, onperenseron uo Yopwyae £, /P = 2] /AL .
[/ i A 352 e« ! 6 . 5HBA, NP0 HJAOTHOUTHR HA QDOMTE DM
, pasia [,I x IQ‘”RI' / Kg0. M, B MAKCHMANMBHER LJAOTHORTS He MO-
xeor npepuntams P = 107 k0 / w g6, 10 U = V) LI 10D /4 -
Ro Y/ 11 W x 107"mM. OToNNE BHBOA: PPABMTHIMOHHHW KOANSDG KOCM-
YeCKAX TeA Kakoro O T0 HHM OWJO PasMeDa B OMMDOAS HePOSMINUH,
£POMe TOI0, HNPOXOAS YePpes Beu8sTRO S(MP TepHeT YaoTh YCKOPGHHA.
IKCIOFMMONT ANLHO YOTEHORAEHD, no're;u yOoXOpousa )Y Ha OME MeTD
HOWACTRA COQPABAMIT Q. = V25 A€, 8 norem wa £ romuun
BewecTea ¢, = 1)‘2; L /=0 Ho £ g Tx s menummao.
e = Pr=Gu= ATRE JUET= Y OG-0/ 7
lioTe™ YCKOPEHMA TAXECTE NIM NPOXORIGHEM OXHOTO MOTDA S6MAX IIOT-
HOOTEN 2,7 P / oM KyO, coorapade? (,/53 M /meex XB. B Semie Ha
rayoune I kM yowopeRle TAReCTR COCTapiAieT Y55 M / KB QoK.
Kakopa Xe mmwnalm Bpauoueroos NPOCTPaHeTRA /3dMpa/ Koo-

MAYECHOTO Ta.na? ar'o HA PKBHTOPO OUPEAAGRASTOR IO GODPMyAE
1 2 1 Ro=Vgre /41'1“‘ v K, = TV9/wy . rRe

We = ueutpompamwmnoa YOKODOHEG 0QSPOI0 BPRUESKHA KOCMMYEC-
KOI'0 TeAa. A TAK KaKk PajdyC BPAUSHHN HPM NACAMXeHHA K LOALQHM
YNOHBUEOTCA B SABMOMMOCIH OF YIA4 HAXNOHA DAIMYon JOJ TOYKOs Mo~
KOMOTO YOKODGHESA K OCH BpalleHEA ol , OM MO0 2.

TO B STOM TOYKe LONT POOTPEMAT ik~
Hoe / K LBHTPOOOMHOE / YOROPSHH@ OyAeT MeHLUMM, WeM HA JKBATODS,
1.0, Wy = 40 2sinst/ 7% , B pasdye adupa / Bpaisoiereos OXOL0~

3BE3IHOTO, [[DOCT PHACT BA / B J0G0H TOYKe ) ‘Oyuers
R =" ‘/ Q / Wriino(s um £ = ?T”ﬁl}/ / 472k .
A KOHIMY'YpauMaA 00eporo :autuPa OpHMOT BME OM H¥ O 3.

~

CPFArArR N h
Ay o

Kex BIIBM, HA OOANCHX BRPpaleHMH KOOMINOOKOIO TeAa SqMD YyXOMME B
GeCKOHOTHOOTD , A YOKODEHKS THEECTH lpenpaiuaerek B U. Haepes T
M8OTa
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MEOTH YSOTH DACILTABIGHKON MBCOH KOUMIYEOKOTO TeAG CUAAM THXEOTH

BHIABNN AT QA RalyAy, I'HEe 00pasyercH J[AoVepHes o0pasopalde. LONHB
B PHBHOMAOYHOOCTHYO CPBAY, 5TO 1A0VepHee COPASOBAHWE LPMHMMAST Wa—

POHYD QOPMY M, TOXG, NI BDaleRMM, JOPMAPYET ¢BOS IDQCTPEHOTRO

/ ofEp /. OPACAMADICE OT MY SDHHOHOTO PGAA, HOYEDHOE OODEIOBUHHG

BHHOQUTCR HA OPOKTY BPalGHMA BOKDYT Hero X DOCUABET ¥ OKOPUHUA 'm-

KOCTH K NOAXDCHHM MSOT8M MOBSTXKMOOTE. OM THMOC 4.7 =
BOaIMOUSHOTHG BDY. 0leTOCA OOheMa BLUDPE ¢ NPOCT DHHOTROAHENM

HEGOURHAREM /M LAPMAVUMMCA C MEHhUlee CKOPOCTRO, MOZHO UPOCAGLATEH
B POUHON POLOBOYOTE, OOPHSYIMHMCA B OAOMHEX KORGHTYpalMaX DPEYHOIO
IHE ¥ OOPABORSHME B HOM BOTDOVKHX TOYeHMA, [[pERUoNOxMM, NTO POAO~
POTOT MMOST pPamye K = 2 M., KPyromOe Teverde Ha NopMJiepMu
7Y = I w/oek. lioBen BecOM 7U Xr m/cex /maccod 70/¢.5 = 7,04 xr/
nonanaer » Kpyr, pazuycom (,5 M. /T = L,5%/. Ha DaoBUa B BORE
NSKOTRYNT YCKODes#s: oM e 4 q =Q,- G4 o PAG Gy - YO~
HOOBHH B8 3aMHOTO Tmre}ma. ¢ - YOKODeHU® BHTANKMBAHMA BOAH, Pap-
Hoe ©,2 m/cex xB, ) = l/ﬁ.’r I/2 = 0,5 w/cex kB, ¢f = 0,6 Weoen xe.
We \/u 6~ + U,5% = (,78 m/cex KB . KOGHHYC = (,76%,
Torga, COrA@¢HO Hauea I'duOTese, Ha IVOBUHA OYler JeACTHBORID YyOKO-
penue oA yraoM ¢ , pamwoe G, = WRI/ ¥ VL RF /7P e
L,78 x 2% A0,5% - exI'.ixdﬂ 5% = [24d0 ~ 4,8 = T.08 MfceK
Glecd ) - NOTETH YCKODEHHA NIDM NOPEXORe YePed [ M BOMM, £ -
paccTOAHMe OT NeTMQoTMM ROJOROPOTA A0 ILEORNA. H& Te/M0 NACBUHE B BO-
lie OyIeT NACTEOREFL YCKOPaHRe "TrAseoT™” ( =(, Cuicl ,» PaBEOS
7,68 X v,768 = 5,Y W/E8X Ku. 3TO DABHOCHIBEO TOMy, SCAM OH K uAOB-
Iy NEMBHSaIe REMSHS BEOOM | /DY - U8/ X 7,14 = 4D &P. ¢ TaHM
rpysoM NXOBeU BP#AA AR BHODANRCA OH M3 POROBODOTH.
MexaHt3N SPOTO %BAGHSA BaKNUM agT-
- CR B TOM, YTO HaAPysAHHA CJO4 pBPaka—
. - nufed¢a NOJH TPEECH 00 ORTysawuyo
- K B HEM OODasylrcs LeNT p0Osanbe
Puc 4 YORODSHHA, HALPABAGHHHE HaPYMY, N6
HTPoOesdke W4 W BHYTPH BOJOBODOTE, LIOHTPOOTDEMITEIBHHE Wi Pa-
BHHE@ DO BesHYMHe, CUIAICHO BTOPOMY S&HOHY MeXSHUKM .
OnpedenvEis MECC HeveUHaX TeA.
Eend y 3RediH eCTh XOTh OUHA NAZHETa NJIU UlaHeT apHOe Q0paz0padde
T0 Macca 8BedRN [My= ArARE/CTY wm m,= W, RE /' , pae
/77y, = Ma0CcA 3BeSUH, £, — PARKYC QPOMTH IJIaHETH K4 DauHeluPHO4 €6
SE83IH, T, - JeyHON OPOMTAMLHONO QODMUGHNH LAzHETH WM OAUHETuPHOL
Spe3)H, AHANOTHYHO ONDEHGNHOTCA MHOCA INaHeTH 10 saHHLM CUYTHIEKH.
ECHH Yy KOCMAYECKOTO ToAa HET O0DANANusrOCA BOKEYY HeIQ JHoYepHero
QOPABOBEHMA, MACCE 670 TeNa OLUDeLAACTCH N0 {OpPMyAe
m = 4n* R* /1*G , rae R - pamsyc BPRIAMEI00s OCEEOIO BdMpa
Texa, JTOT DaIMyC ONPBROAACTCA M3 YPsEHERMA
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ChReuyowM M o0rasowm: YTOOH KOCMHYECKOe TeJCo, HEXONHuWeacn H[H 00 pasdBu-
HUH B PACIAABNAHHOM COCTOSHHM, He MOIVIO Bal4FTE CBOS COLGDEM MOB Ya-
pena NOJIOC BP&UEHHA, HeQOXOIR MO, YPOOH HE HOOABINHEM YOKOPOHMS TAXGUTH
BHPEOSTHBABMOE TPEHMGM eI'v 00 OKDyXKaBuMKd ofUp NpHd AsaxeHW 0 OpUMTe
OWI0 He MeHBEE DAEU AMLHOTC SKBATOTMALHOTO, FPOM3EBOIMMIIO COBEMOM
TOIOTE /2dMpa/, OKDYASOUWSI0 9TO TAIO ¢ DAIMyCOM, PABHEM pasdycy op—
OUMTATRHOTIO OOPalieHMA COYTHEKA, ecJH Ob Tewd ero NpoHspedo, Toraa
2V Tem 4RV /22T, rEe IV - opouTaIBHAH CKOPOCTH ToNia, To - e~
P04 OGCEROTO EDAlGHENA CaMOTO Teda, T, -~ nemMon ¢OpailsHHH cOBheMa
BOKpYr Tené, ¥ - e¥0 pamye, R - paiMyc BpalleHdA 00BeMa. (OPA4CHO
gopwysie Kenmaepa Tr/ T3 = 2/ R?, '1:3,.-. Tf;’c’/ﬂ". Tak Kax OPOHT UBHOS
YCAODEHH® PasEsAIaeMII0 2dMpa pOSHEUCTRYST HA (MACH TILIOBOS
aqup, 70 Tt = T2 /R . Caetonsrensno, 27 Uﬁ.Mﬂ'[‘ﬁm 4Ry 1ét,
M 27"1")&7"} 2V = AR/ 107, BosBein B KBAUDET Aesyw K LPABYR
VoeTH_yPaBHONA, HOXYYH M R = f/ ARV W T3 / 16! =
+ = \f?/fufo T;f 7/ 4T . PamdycH S(MPOB BPAREOLEXCH O0HLUMOB JYHH, B:--'

M M BeHODH, NONCYHTAHHHE 110 8T0d dOpMysie, COQTAmMMM: §,% x 1L7,
IR G A R L AR R S e T
BOEXHOOTHX B TOM Xe HOCRANOBATENBHOCTH, L ,73 3 3,76% &.?%a M Ol
no gopwyae M = 4%/ ¥, Oxesaman 7,6 x I¢**; 3,88 x 1% K 4ubx 10%e2
YT0 COOTBOTOTHyeT NOMCUMTAHHEM 1O COJee caoMHM JODMyNamM Keunjepa.
3T0 NOATREDANSET CNPABEIUMEBOCTE HaNEH KOHUOULMH, (NpeleieHMd MUCC KO-
CMIYECKHX TeJ HOCOJHEUHOM CHOTOMH HPOHSEBOAMTOA 10 JlapuMeTpPaM KX CO-
6MOB, GRETHMOCTH, PACCTOAHMM MeXAy TeJaMi H HueOJNAaTeneM, IMHMMIKA
KX 9BOJONMONHEX MPOLECCOB. HeMb3A HOMSS0BATLOH BAKOHEME HCOMIPHOTO
TAIOTOHMS, OHO B NMPOAEe He CYueoTByeT.

B PensTMEECOTQKON KOOMIJIOTHE MuCCA BABMOMT OT CKRODOCIH ABMAEHMR To-
xa: Me= M,*,/I -~ U% ¢ | rae ¢ - CKOPOCTE CBETH, /' = GKOPOGTL ABdAGN..
HEA Tana, HO, Kak Md YCTAHOBMJAA B CT, " K KMTHES C T 0", ROIpjuuMext
BPEMEeHH , BROIMMIH PRULATHBKOT AMi, COLGPXMT ouwe OMMH YJAeH U'uf/ G*, or-
PafeOuMy CKOPOCTD JABHReHHS CHCTeMl u-rn*ia'rau_-&' =tﬁ - vic’ 4?;%!70?:’
jlp4 DABHOMODHOM AEMXOHME BTOT KOSWIMLMEHT B JWOOE cAcreme orcyera V=Uw
BOGUA& DABER = BUMHMLE M Mg = M; T.0 MA0CA He BUBACMT OT CKOPOCHM
ABMEcHEA ToNd, PeEs XOMMMECTHO 4TOMOB B HEM He U3MOHAOTCHA M K8 udve-
I'0 TeNO Maccy 4Yepluers He MOXer, C ALYyIOM CTOPOHH: My =%/’z,;?‘;

M, =9/ 'Zf“ v The @y, Uo ~ HAYAMBHHE YOKODBHHE ¥, DAMMYC KOCMIYEOKOIQ
vels, 9, » %) — KOHesiHe VCKOPORWS M PaMiys 910TO Tena. Pasuensn Me/ M
meeM M = MofU/ge%: Taxk kak $U/qhe f , TO Macoa PeWOCDBA
KOCMUNBOKOI'O TONS AE SAEMCAT OT CKODOGTHM OI0 MBAKXGHMSH,
Mo QK&3AHHOTO CNAYET, UTO IPAMTAUMOHHHS [IOMA BOSHUKEWT BO B~
IR CH 00%eMEX QM DB CCEROI0 BPAUSHHA X OPOHTAMLHOTO VOPEYEHHH

mkwp HBI‘O )lO“IB'pHBI‘ﬂ 00" s 2 F] z £1
W . N Rouoow sioalies veelse 3p0u5 e €, R; ?/V Wa 7 Te. ‘z/ﬁ’ﬂ
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Law0 BUHM A, AOSHH KAUT 110DeMEHHE S IDAMIT AIMOHKHE NOJH € YBENHYM Bawull M CH

K UOHTYY BPaleHMR YCKOPeHMAMI LBUMOHNA S(MDR. JT0T UBMIYUMACH K
LeHT Dy 3dMDP sSaXnarhpaerT ¢ 00004 AwGoe MelRaipH08 TOJ0 WM npo)-

MeT, OMMEIMaeT er0 K LUEeHTpY BPELSHMA H COBRAST MJNDSMY NPMTHLeHMSA
ODeMMETOR KOCMIYCOKHM TaNOM. [0 3TOR NLINYMHE YOKODEHKN "PrARGCTH”
H@ SABMOKT 0T MACCH Oanadyerd TeAd. YoHopenHs B OPONTANLHOM SiMpe
BOSHMKEOT OT PASKHAIaHMH OKDYMenuere UPOCT PHHOTBEHHOTO SyMDa HARk-
RYIEMCA TIO OPOMTE LOYAPHEM CODasOBENUSM BOKPYT METoPMHOKOLO, (Ipk
STOM LASMXyUO&60A T@R0 NOCHMAET BHYTIE OPOMTH LEHT POCT PoMTRERHHS Yo~
KOPeHHA, & HALYXY - USHTIOOeWHda. B OKpyXaniieM Tend a{upe erv oce-
BOI'0 BPall¢HEH YCROTDEHK: I'DORMTAIMMM BOSHMKENT Sa CHYET TPeHMH ITOr0
3jupa 00 ORPyXaDil: erg ODPOMTANLNHLE HAM HDPOCT DEHCT BOHHHA » MesLY
COO0H HOCMEYOCKME TONA BYSMMESACFRYO! 38 CYST LEHTDOOGNMNX M LeH-
T DOCT POMAT QIbHHX YCKOPaHe ABMKPURXCH B(HPOB ¥ TaN08 YOT YOACTEO
Lipa 006CIAYM BEET 3AKOHOMEPHYN YOTOWYKEOOTE HOGAeHNOa ia<e UM
DASDYWEHHE LeAOM IaNaxkTHKd HAM OHODAEHMS .
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