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BBenenue:

B Hacrosimuii MOMEHT B TJI00aTbHOM MaciITade 0CBOEHUE KOCMOCa CYIIICCTBEHHO
3ameuiioch. OHOM U3 HanboJee 3HAUMMbIX TPUYUH SIBJISIETCS BHICOKAsi CTOUMOCTD JIOCTaBKU I'py3a Ha
opbuty 3emiH Ha (poHE 3HAUUTEITHLHOTO POCTa NOTPEOHOCTEH U CI0KHOCTHU CYIIECTBYIOIIUX U BHOBb

BO3HHKAIOIINX B CBSI3U C 3TUM TeXHHUYCCKHX 3371a4. Hanpumep, [1]:

- CtonMOoCTh J0CTaBKH Tpy3a Ha pakete «[Iporon»: 2830 $/kr Ha HU3KYIO OMIOPHYIO OpOUTY (nanee

HOO) u 13 000 $/xr Ha reonepexonuyro opoury (mganee ['TIO).
- CTouMOCTb JJOCTAaBKH Tpy3a Ha pakere «Falcon — 9»: 2719 $/xr na HOO u 11 270 $/kr na I'TIO.

Bricokast 1eHa JO0CTaBKH IPy30B Ha paKeTax OINpeAemseTcs COKHOCThIO UX MTPOU3BOJICTBA B
COUYETaHUHU C OJHOPA30BOCTHIO, IKCIUTYyaTAllMOHHBIMU MIPOOIEMaMHu U YPE3MEPHO IPOMO3IKON U
JIOPOTOCTOSIIICH HA3eMHOH OIepaiiOHHON HHPACTPYKTYPOid, 00eCrieUnBarOIICH UX

(GyHKIIMOHUPOBAHHUE.

WX anpTepHaTHBOW BCET/a MPEACTABISUINCH MHOTOPA30Bbie aBUAKOCMUYECKHE CHCTEMBI (J1anee
o Tekcty AKC), cama BO3MOXXHOCTb 0a3MpOBaHUS KOTOPBIX Ha OOBIYHBIX a3pOIpOMax JOKHA
CYIIECTBEHHO CHU3UTh CTOUMOCTB JIOCTaBKH I'py3a Ha opOuty. TeopeTnueckue pacueTsl
pazpabarbiBaemoii B bputannu xonuentmu SSTO (aHTI0A3BIYHBINA TEPMUH; B OYKBaJIbHOM TIEPEBOIE
«OJIHA CTYTIEHB 70 OpOuTEI») SKYlON ¢ ncroIp30BaHNEM KX armapara OnpeaesIiOT CHIKCHHE CTOUMOCTH

BBIBOJIa Ipy3a Ha opouTy, npeamnonoxkutensao 10 800 $/kr ua HOO [2].

MHorouunciaeHHbIe PyHIaMEeHTaIbHBIE CYIECTBYIOMINE Pa3padOTKU CO BCEH OUEBUIHOCTHIO
MOKA3bIBAIOT, YTO MHOTOPA30BbIE KOCMUYECKHE alMapaThl 03HAYAIOT KaYeCTBEHHO HOBYIO 3Dy B
OCBOEHHUU KocMoca. B pamkax cBoeil paboThI 1 ObI XOTEN MPEACTABUTh CPABHUTEIBHBIN aHAINU3 TPEX

KoHuenuuii MHOropaszonsix AKC.
KonuenryanbHoe onucaHue:
|. Bropasi cTyneHnb:

Bropas crynens npeacraBuseT co0oi THIEp3BYKOBOM opOuTambHbI caMoneT (ganee o tekery OC),
KOTOPBIN CTAPTYyET C €AMHCTBEHHOM MEPBOM CTYNEHH, BEIXOJUT B KOCMOC, BBIIOJIHSAET ONPEIeIEHHbII
TJ1aH paboT | 1O WX 3aBEPIIICHUN BO3BPAIIAETCS Ha 3EMITIO C OCYIIECTBICHUEM TOPU30HTATILHOMN
MOCagKH.

CoriacHO KOHIICTIIINH, armapat 0y/1eT UMeTh 1Be OOPTOBBIC IBUTATEIbHBIE YCTAHOBKHU:

rubpuansiit neurarens [TIBPI/CIIBP/] st atmochepnoro, u XKPJI a1 BHeaTMOCc(hepHBIX y4acTKOB.



B mpouecce nonéra 6yayT UCMONb30BaThCs BHEITHUE cOpachiBaeMble TOTUIMBHbBIE OaKH
a’poIMHaMuYecKoi (popmbl, 0OecTieynBarolIeH JIyUlIyl0 COBMECTUMOCTD C CAaMOJIETOM-HOCUTEIIEM U
YMEHBUIAIONIEH aspoAnHaMUYecKue moTepH. Vcnoab3oBaHne NOAOOHBIX OAKOB (PaKTHUECKU MpeBpaliaet

AOPOJMHAMHUYCCKYIO CXEMY allllapaTta B allrapaTr ¢ HCCYIUM KOPITYyCOM.

OCHOBHBIM Ha3HAYEHHEM JJAHHOTO arapara sSBJsSeTCs BbIIOJIHEHNE (YHKIUHN CYIIECTBYIOILIETO
OJTHOPA30BOT0 KOCMHYECKOro anmnapara «Coro3», T.e. MOJIET K OpOUTATEHOM KOCMUYECKOM CTAaHITUHN KakK B

MUJIOTUPYEMOM, TaK U B TPY30BOM BapHaHTE, a TAK)KE OKOJIO3EMHBIE TUJIOTUPYEMBIE MTOJIETHI.
I1. IlepBasi cTyneHsb.

H3-3a ciennyKy yCTAaHOBJICHHOW Ha BTOPOIl CTYIICHH JABUTATEIbHON yCTaHOBKH [1, 2], a UMEHHO
rudpua cBEpX3BYKOBOI'O/THUIIEP3BYKOBOT'O MPSIMOTOYHOI'O BO3AYIIHO-PEAKTUBHOI'O JIBUTATENs (J1aee 1o
texcty CIIBPI/T'TIBP/I), koTopas HeappeKTHBHA 10 ONpeaenEHHBIX CKOPOCTEH, OpOUTATILHOMY
caMmoJI€Ty He00X0/IMMa TIepBast CTYNEHb, KOTOpasi pa3roHUT €ro JI0 Hy)KHBIX cKopocTei. HykHbiMu
XapaKTepUCTUKaMU 00JIaJatoT TPU TUIA EPBIX CTyMEHEN, KOTOpbIe KOrAa-I11u00 HCIOIb30BAIUCh, JTU00

IUIAHUPOBAINCH K UCTIOJIb30BaHuio npu pazpaborke AKC [1, 2, 3, 4].

Bapuant 1 — runep3BykoBoii camon€r-Hocutenb. [10100HbIM BapuaHT MJIaHUPOBAJICS K

UCIIOJIb30BAHUIO HA paHHUX JTanax pa3padorku AKC «Crupanby [1, 3, 4].

Bapuant 2 — cBepXx3ByKOBOW caMoN€T-HOCUTENb. [10/100HbII BapuaHT MiIaHUPOBAJICS K

UCIIOJIb30BAHUIO Ha MOo3aHUX dTan pa3padotkun AKC «Crupanby [1, 3, 4]

BapuanT 3 - HazeMHas ObICTPOJABMKYIIASICS TENIEXKKA — [TOPA3yMEBAET, YTO BTOpasi CTYINEHb OyIeT
pa3orHaHa J0 CBEPX3BYKOBOM CKOPOCTH € IIOMOIIBIO HA3EMHOTO KEJIE3HOJOPOKHOIO Pa3TOHIIUKA.
[Tot0OHBIN BapuaHT MJIAHUPOBAJICS K UCIIOIb30BAHUIO MPHU pa3pabOTKe «aHTUIIOJHOTO»

6ombapauposinuka 3enrepa-bpenr, a Takxke AKC Hemerkoro npoussoactsa «RT-8» [3].

BrIACHUTB, KaKOW M3 3TUX BapUAHTOB MEPBBIX CTYNEHEW HAMIIYYIINN JIJI1 BTOPOW CTYIEHH 3aJaHHOMN

Macchl — 33/1a4a 3TOH pabOTHI.
Boruuciaenusi B pamkax padoThi:
OcHoOBHBIE 10Ny IICHUS

1. Amnmapat BBIBOAUTCA Ha KPYTOBYIO OKOJIO3EMHYIO OpOUTY B 414 KUIIOMETPOB, MPUMEPHO
COOTBETCTBYIOIIEH opOuTanbHol cranimu «MKCy» [1].
2. Macca nycroit koHCTpyKIuH anmnapara Mo = 8 800 kr. Macca none3Hoit Harpysku My = 800

KT.



3. B kauectBe 6e3pasmepHoro aspoanHamudeckoro kosdduirenta Cx = 0.095 [3] BeiOpan
TaKOBOM OT camoJiéTa X-15, CX0XKero ¢ HaIllMM I10 CKOPOCTHBIM U BHICOTHBIM JaHHBIM. B
Ka4eCTBE JOIMYIIECHHsI CINTAETCS, YTO OH HE U3MEHSAETCS Ha MPOTSHKEHUH BCETO MOJIETA.
VY nenwubiit umnysbe s CITIBPJ/TTIBP/L - 1 200 ¢ =11 760 m/c [1]

VY nenwubiit umnyiase s XKPJ[ — 455 ¢ =4 559 m/c [1, 2]

Yucao HI/IOJ'IKOBCKOFO IIPUHHUMACTCA 3a z=7

A

CKOpOCTh M BBICOTA Ha KOTOPBIX MPOUCXOIMT IIEPEXO/1 Ha BHEATMOC(HEPHYIO IBUTATEIILHYIO
yctanoBKY: 5633 m/c u 75 000 m coorBerctBenno. [ TIBPJI/CIIBP/] Ha Takux BeICOTax
cranoBuTcs HedpdekTuBHBIM [1]

8. B rtabuiie HUXKE NPUBEIEHBI CKOPOCTH U BBICOTBI OT/ICJICHUS BTOPOM CTYIIEHH JUTS KayKI0T0

U3 TPEX BapUAHTOB:

I'unep3BykoBoOi CBepx3ByKOBOM Hasemuelii Bapuant
BapHUaHT BapHUaHT

Ckopoctb otnenenust | 2306 611 500

(m/c)

BricoTa otnenenus (m) | 50 000 20 000 0

9. Vroix HakioOHA anmapara:

20 rpaxycos a0 20 000 meTpoB
15 rpagycos ot 20 000 go 60 000 meTpoB
10 rpagycos ot 60 000 no 100 000 meTpoB
ITooGHBIE YIIIBI IPUHATHI, TAK KAK OHM MEHbIIIE KPUTUYECKUX YTIIOB aTaKd MHOTUX
CaMOJIETOB.
10. Tepmuueckuit KITJ] I'TIBPJI/CIIBP/I npussit 3a k = 60 % [1]
11. Cumraercs, 4TO a3pOAMHAMUYECKUX MTOTEPh HA BbIcoTe 0T 75 000 METpOB HE MPOUCXOAUT
12. I'paBUTaLIMOHHBIE IOTEPU B PAacuéT HE MPUHUMAIOTCS B CBSI3U C TE€M, YTO HaIlpaBliCHHE
YCKOPEHUS JIETaTeIbHOI0 anmnapara npuOIN3UTeNIbHO NePIEeHANKYISIPHO HAPaBICHUIO
YCKOPEHHSI CBOOOTHOTO TafCHUS
13. Muzeneso cedeHue armapaTa IpuHATO 3a 11 M2, OHO MOJICUMTAHO HAa OCHOBE CJIETYFOIINX
JONYIIEHU I
A) Anmapar Bo (pOHTaTBHON MPOEKIMU — Tparenus ¢ OCHOBaHUAMH 6.8 1 0.2 MeTpoB

cooTBeTCTBeHHO. /[nametp drozensxka — 3 metpa. [logoOHbIe 3HaUEHUST OCHOBaHBI HA



TTX anmapara X-15 [2], a Tak:ke Ha OCHOBaHHH, YTO Ha 3TAIC BHIXO/a Ha OPOUTY Ha
amrmapare OyyT yCTaHOBJICHBI BHEIIIHUE TOTUTUBHBIC 0AKU a3pOTUHAMHYECKON (hOPMBI.

b) [Tnomane kuist Bo ppoHTANBHOM npoekiuu — 0.5 M2
Pacuérnl:

|. PacuéT nepBoii KOCMHYECKOIi CKOPOCTH /IJIsl BLIOPAHHOI HAMM BbICOTHI

TTepBasi KocMUUecKast CKOPOCTh BhIuucseTes 1o dopmyse [1, 5]V = /g, - 12/ (12 + h)
I'ie g — yckopeHue cBOOOAHOIO NaJACHHUS.

I;— paguyc 3eMiu

h - Beicora anmapara HaJ| MOBEpXHOCTBIO 3eMJIH, KOTOpas y Hac npuHaATa 3a 414 kM

V — IlepBas kocMu4ecKasi CKOPOCTb ISl BHIOpaHHOM HaMU OPOUTHI.

Cornacho pacuéram, V=7657 m/c

I1. Pacuér macchbl BTOpOIi cTyneHu 0e3 y4éTa a3poAMHAMUYECKUX NOTEPb

B pacuérax Mbl Oyzem ucnonb3oBath popmyiny Llnonkosckoro [1, 5]:

V=Iln(%)

[Ipu npocTomM U3MEHEHUH 3TOM (POPMYIIBI MBI ITOJTYUHUM:

M1
eV/l = o, o Tae M1 — Macca 1o Hauana pa3roHa, Mz, COOTBETCTBEHHO, TTOCIIE

B namem ciiyqae M1 = Mo + My + M + M/ z
Mz =Moo+ My+M, / z
I'me M;— macca TomuBa It JaHHOTO ydacTKa rmosiéta. My / Z — Macca BHENIHHUX TOTUTUBHBIX 0aKoB

CooTBeTcTBEHHO, N0IcTaBUB M1 u M2 1 peoprann3oBas (GopMyay Mbl HOTYUHM:

_ (Mo +Mn)-z-(ezi—1)

z+1— ev/i

Mt

(1)
B pe3ynbrare pacuéToB mojy4aercsi ¢ HCHoab30BaHueM Gopmysl (1) momxydaercs:

1. Macca BTOpO# CTyIE€HH IIpU THIIEP3BYKOBOM crapre = 22 920 kr

2. Macca BTOpO# CTYIIEHU IIPU CBEPX3BYKOBOM cTapte =27 316 kr



3. Macca BTOpO# CTYNIE€HHU MPH CTAPTE C HA3EMHOM TenexKku = 27 637 kr
I11. Pacuér a3poaguHaMu4ecKnx norepb

Pacuér aspoarHaMUYEeCKUX TOTEPh MPOU3BOIUTCS 110 hopmyte [5]:

F=¢2s

I'ne F — cuna aspoimHaMHUECKOTO COMTPOTUBIICHUS

Cx — 6e3pa3mepHbIil K03()PUIHEHT T000BOTO COMPOTUBIICHUS

S — Iliomaap MuieeBa ceYeHus!, ONMCAHHAs B MyHKTE 13 momyrieHui

P — IlmoTHOCTH Cpenb

V — CkopocTb amnmnapara

B pesynbrate pacuéToB ¢ HCIOIBb30BaHHEM (OPMYJIHI (2) MOTydaeTcs:
Jlst BeIcOTHI O MeTpoB 1 ckopocTtu 500 m/c cuma moboBoro conporusienus F1 = 160 016 H
Jis Beicotsr 20 000 meTpoB u ckopoctu 611 m/c cuna no6oBoro conpotusienus F» =17 171 H
Juis Beicotsr 50 000 meTpoB u ckopoctu 2306 Mm/c crita jo6oBoro conporuBieHus Fz = 2853 H
Jst BeicoThl 75 000 MeTpoB 1 ckopoctu 5765 M/c cuina no6oBoro conporusienus F4 = 1111 H

Ha ocnoBe nomymenus (9) paccuntaem paccTosiHue, KOTOpOe MpOUAET anmapar:
L1 1o 20 000 meTpoB
L2 no ot 20 000 10 50 000 meTpoB
L3 10 ot 50 000 1o 75 000 meTpoB
L1 =20 000 /sin 20 =58 476 m.
L> =30000/sin 15 =115 911 m.

Ls =10 000/ sin 15 + 15 000/ sin 10 = 125 019 m.



Ha ocHOBanum IMMOJIYYCHHBIX JaHHBIX HAUCPTHUM l"pa(l)I/IK 3aBUCHUMOCTH CHUJIbI QOPOAUHAMHUYCCKOT' O

COITIPOTUBJICHUSA OT PACCTOAHUA:

Cumna F (H)
180 000

160 000
140 000
120 000
100 000
80000
60 000
40 000

20 000

0 —
0 50000 100000 150000 200000 250000 300000 350000

ITnomans nox rpadukoM U OyaeT adpoANHAMUUECKUMU NOTepsiMU. M3 Touek NpoBOAUM BHU3 IPSMBIE,
nepreHauKyisipabie ocu 0X, pa3dbuBas ero TakuM o0pa3oM rpaduk Ha Tpu Tparenuu, Mocie Yero Uiem

X 1mjaonragau.

Ha ocHoBanuu paC‘IéTOB IIomaau 1mona Fpa(l)I/IKOM moJiHas pa60Ta AOPOANHAMHUYCCKUX CUJT JJIL

HAa3€MHOI'0 BapHaHTa:
A1=6 588 882 096 [Ix

JIns cBEpX3BYKOBOI'O BapHUaHTA!

A>=1 408 288 590/«

JInst Tunep3ByKOBOTO BapyaHTa!

Az= 247 787 658 JIx

IV. Pacuét Mmacchbl BTOPOii CTyNeHH ¢ Y4€TOM a3pOAUHAMHYECKHUX NOTEPh

3anumem ¢popmyny KITJI TerioBoro aBurarens

k=2
Q



I'me k omtucan B mynkre (10) momymienuii, A — pabora, coBepIiéHHas anmaparom, a Q — KOJTHYECTBO

TEIUIOTHI, COOOIIEHHOE IBUTATEIIIO.
PaGoroii cunTaroTcs moTepu Ha adPOAUHAMUKY.

Pacmmpum ¢hopmyiy ¢ y4€TOM BBIIICONMMCAHHBIX TYHKTOB:

A
~ Hm,

I'e H — yaenpHas TemuoTa cropasus BOJOPOAA B KMCIOPOAHOI cpee mpuHsaTas 3a 121 * 10° Ix/xr [1]

HepenI/ImeM (I)OpMy'J'Iy Tak, YTOOBI BEIYHCIISAIACH MAcca TOILJINBA:

Ha ocHoBanuu 3Tom (I)OpMy.]'ILI paccuuTacM MacCy TOIUIMBA, KOTOpPAsi YﬁHéT Ha IMpCoaAO0JICHUC

a’pOIMHAMUYECKUX TIOTEPb:
[TepBerit BapuanT: 3,4 xr
Bropoii BapuanT: 19,4 kr
Tpertuii BapuanT: 91 kr

Ha ocHoBannu HpI/IBCILéHHBIX IMMOTEPb HA a3POANMHAMUKY paCCUYUTACM OKOHYATCIBbHBIC MAaCChbl BTOPBIX

CTyMHeHeH A7 KaKJJ0ro U3 BapUaHTOB:
I'uniep3BykoBoOif BapuanT: 22 923, 4 kr
CBepx3ByKkoBoi BapuaHT: 27 335, 4 kr
Hazewmusrit Bapuant: 27 728 xr

CpaBHMTe/IbHBII aHAJIU3 MOJYYeHHBIX Pe3y/IbTaTOB:

I'unep3BykoBas Cepx3ByKoBas Hazemnas
nepBasi CTyleHb nepBasi CTyleHb JBIKYIIAsCS
TEJEKKA
ITonHasg macca 22923, 4 27 335, 4 27 728
BTOPOI#i cTyrneHu (Kr)
ITpouenTHOE Ha 16.1 % menbme | Ha 16.1 % Goneie | Ha 17.3 % Gonbiie
COOTHOUIEHUE MAcC | YeM BTOPOW BAPUAHT | YEM IE€PBBII YeM IIEPBBIN BapUaHT
BTOPBIX CTyIEHEN BapHUaHT
Ha 17.3 % menb1e Ha 1.4 % Gonb1e
yem Tpetuil Bapuant | Ha 1.4 % menbiue 4eM BTOPOM BapUaHT
YeM TPETUI BapUaHT




OKcIlyaTalliOHHbIE
XapaKTEPUCTUKU
IIEPBOM CTYIICHU

WUndpactpykrypy
AJI1 TUIIEP3BYKOBOI'O

TSKEJIOTO cCaMoJIETa-
HOCUTEJISI TPUAETCS
CO3/1aBaTh C HYJIA
BBU/ly OTCYTCTBUS
TaKOBOM

OTOT BapuaHT OJIUH
13 HAWJIYYIINX C
TOYKH 3PEHUS
JKCIUTyaTaluu
BBUJlY Pa3BUTOU
CTPYKTYpPBbI
00CTyKUBaHUS
CBEPX3BYKOBBIX
arnraparoB B Poccun
1 BO BCEM MHpE

OTOoT anmnapar
oOazmaer
MPUEMIIEMBbIMU
AKCIUTyaTaIlMOHHBIMH
XapaKTEePUCTUKAMHU
BBUIY HAJTMYH
pa3BUTOU
KEJIE3HOIOPOKHOM
cetu B Poccuu n
OTHOCHTEIIbHOM
JICIIICBU3HBI
pa3paboTKu

0 J00HOM
miaTdopmbl. OgHAKO
BO3HHUKAIOT
CJIOKHOCTH C
JIOCTaBKOH M
YCTaHOBKOM BTOpPOH
CTyNECHH Ha
mwiatdopmy,
HAJIM4YueM
JIOCTAaTOYHO
Ka4yeCTBEHHOTO
JKEJIE3HOOPOKHOTO
IIOJIOTHA U TII.

KoHcTpyKkunonusie
XapaKTEPUCTUKH
IIEPBOM CTYIIEHU

Tsxenoro
TUTIEP3BYKOBOTO
camoJjéra,
CIIOCOOHOTO HECTH
YKa3aHHYI0 Maccy
Ha JaHHBEI MOMEHT
HE CYILIECTBYET, U
€ro OTACILHO B35ATAas
pa3paboTka —
CIIOKHEHIIIast

TCXHUYCCKAA 3a4a4a
1, 2].

ITosyueHnHas macca
BTOPOU CTYNIEHU JJIS
CBEPX3BYKOBOI'O
BapHaHTa, a TAKXKE
YKa3aHHas CKOPOCTh
U BBICOTA BIIOJIHE
COOTBETCTBYET
XapaKTepUCTUKaM
LIEJIOTO Psifia yiKe
CYILLECTBYIOIINX
armapatoB [1] (Ty-
160; B-1B), uto
JIeNIaeT 3TOT BapUaHT
HauboJIee MPOCThIM
Y BEPOSTHBIM IS
ITOCTPOMKH.

HecMotps Ha
HauOOJIBIIIYIO MACCy
BTOPOU CTYIICHU
cpenu
IIPE/ICTAaBICHHBIX OHA
HAXOJUTCS B
IIPEIIOJIOKHUTEIBLHO
Pa3yMHBIX IIpEeax.

BeIBOABI:

10



11

CornacHo BBIYHMCIIEHUSM, Hau0OJIee BBITOITHBIMU MaCCOBBIMU XapaKTEPUCTUKAMU 00JIa1aeT
TUIEP3BYKOBOI BapuaHT cTapTa BTOPOU cTyreHu. [Ipu 3ToM oH ke TeopeTnuecku o0aasaeT camon

npoOJIEeMHOM KCIUTyaTanueil 1 KOHCTPYKUUEH MepBOi CTYIEHH.

Kene3znonopoxxHbIi BapUaHT MOJIpa3yMeBaeT caMylo OOJIBIIYIO Maccy BTOPOil CTYIeHH U,
BCJIE/ICTBHE CBOETO croco0a 3aycka, cCaMbIMU OOJIBIIMMU a3pOIMHAMUYeCKUMU noTepsMu. [Ipu sTom

HaHHBIfI BapHaHT NpC1aract npCAIOJIOKUTCIbHO MPUEMIICMBIC 3KCILTYAaTallHOHHBIC XapaKTCPUCTUKH.

CBepx3BYKOBOI BapuaHT cTapTa BTOPOM CTYIIEHU UMEET OOJIBIIYI0 MACCy, YEM TUIIEP3BYKOBAs
KOHUEILHNS, HO MO-TIPEKHEMY OCTAETCS B MPEJIETIax KETAEMONW TEXHUYECKON TOCTUKUMOCTH
COBPEMEHHBIX CBEPX3BYKOBBIX anmaparoB. [[oMUMO 3TOT0, BTOPOW BapHAHT TEOPETUICCKH 00JIaacT
HaWJIy4lIIMMU SKCIUTyaTallMOHHBIMA U KOHCTPYKLIMOHHBIMHU XapaKTEPUCTUKAMU CPEIH MPUBENEHHBIX

BapHUaHTOB. ITo COBOKYITHOCTHU XapAKTCPUCTUK S3TOT BAPHUAHT IIPCACTABIIACTCA Hauboee BBII'OJHBIM.

Ha ocnoBanmu BEIIIIECKA3aHHOI'O MOKHO CACIaTh BBIBOJ O TOM, YTO IJIdA allmapara € 3aIIaHHOI71

Maccoil HaWJTy4IIMM BapHAHTOM TIEPBOI CTYIECHH SIBIISCTCS TSKEIIBIA CBEPX3BYKOBOM CaMOJIET.
3aKkJjIroueHune:

B pabote ObL1 IpoBeIEH CPaBHUTENBHBIN aHAN3 TPEX BAPUAHTOB MEPBBIX MHOTOPA30BbIX CTyNEHEN
U1 OpOUTAIBHOTO CaMOJIETa 3aJaHHOM MacChl MyCTONH KOHCTPYKIIMU Ha OCHOBE BBHIYHUCIICHHS MAaCcChl
BTOPOH CTYHEHM JUIsl KAXKJIOTO U3 TPEX BapUAHTOB, a TAKXKE aHaJIN3a KOHCTPYKIIMOHHBIX U
AKCIUTyaTallMOHHBIX XapaKTEPUCTHUK MEPBHIX CTyNeHel. bbuio onpeneneHo, 4To HAaMMEHbITUMU
MacCOBBIMHU XapaKTepUCTUKaMU OyneT 001aiaTh anmapar, 3alyIIeHHbIA ¢ THIIEP3BYKOBOI'O anmapara.
ITpu 3TOM Tak>ke OBbLIO ONPENENIEeHO, YTO 110 COBOKYITHOCTH XapaKTePUCTUK HAUIYUIIUM SBISETCS

CBEPX3BYKOBOM BAPUAHT CTapTa BTOPOM CTYIIECHH.
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