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BBE/IEHHE

Atianu3 GONBLIOTO YHCIIA ONBITHEIX H CepHITHO HITOTOBIAEMBIX CAMONCTOB
H IUIaHepOB DAa3HbIX HA3HAYEHHH, OCTPOSHHBIX 22 BCE BPEMSA CYUICTBOBAHMA
ABMALHH, 03BONAET BRIAETIMTS TPH AX TIABHBIC CXEMbI:

HODMATBHAA CXeMa, B KOTODOH FOPHIOHTAILHOE ONMEPEHHE PasMEIEHO 3a
KPBUIOM;

cXeMa Tdna T'yIKa” — TOPH3OHTANBHOE ONEepeHHE pasMeIleHo repen
KpBUIOM*;

€XeMa, ¥ KOTOpUil HeT TOPU3OHTATPHOTO OTIEPEHHA, a ero (GYHKITHH BbIION-
HAITCHA CAMUM KPBUIOM,

Tlepban cxema — HapBollee PaclpoCTPaHEHHAs B CAMOJIETOCTPOSHHH KAK
B HaYaJBHBII NepHOR PasBHTHA aBHALUMM, TAK U B Hawwm AxY. [To Bropoil cxeme,
KaK HaBecTHO, Gparss Pailt B 1903 rogy co3gany mepBhi XOpoLIO TeTaBImi
caMoiteT. B nambHelitreM cxema “yTKa” HeOOHOKPATHO NPHBAeKaTa BHHMAHHe
aBHAKOHCTPYKTOPOR GNArolaps e¢ HewOTOPbIM NONONKMTENBHBIM 33P0 IHHAMU-
YeCKMM CBOMCTRAM.

Qcofoe MecTo B caMONETOCTPOSHHH 331HHMAET TPEThA CXeMa CAMONIeTa —
TAK Hazsipaeman ~'GecxBOCTKA”. B ar0il ¢XeMe KOHCIPYKIHA CAMOIO KpbbIa
ofecneuHBaeT NPONOMBHYI0 YCTOHUNBOCTS, GANZHCHPOBKY H YIIPABIIAEMOCTD, H
HeOGXOHMOCTE B TOPH3OHTAIBHOM OllepeHUM oTRafaer. "becxpoctky”, y KoTO-
POl TONINHHA KPBUTA OKA3BIBACTCA JIOCTOTOMHOM IUIA pa3zMellicHiAd BHYTPH ero
OBMraTelbHOH YCTAHOBKM M HONe3HOi HArpY3KH, YCAOBHO HAa3LBAWT “TeTalo-
wwee Kprio™.

Cxema “GecxpocTica” 3aMHTEpECOBANA aBHAKOHCTPYKTODOB ¢l B OBajIua-
Thle ropsl. HHrepec k Helt Bozpoc B 1947 ronmy, xoraa 61arogapsa HpuMeHeHHIo
Typbopeaktuphblx gpurateneit (TPI) cramo BosMos@BIM NpeomonenHe Gaphe-
P2 CKOpOCTH 3BYKA, TaKas CXeMa TIPHMEHAETCA M B HACTOALIEE BPeMA.

puMeHeHKe ¢XeMbl “BeCXBOCTKA™ NMOIBONALT HECK OJIBKO YMEHBILIUTD CHITY
T0B0ROTO CONPOTHBIICHHA H CHUZUTD Maccy KOHCTPYKIMM. ITO yilaercs obecne-
YHTb YCTPaHeHMEM TOPHIOHTAIBHOIO ONEpeHHA M XBOCTOBOR YaCTH io3esKa.,

ComercknM aBnakonctpykropom B.M. UepanoBokum 6bin cosman 8 1940

Topy OnHOMeCTHBIA CHOPTHEBHREIA CKOPOCTHOH caMoneT THMA “GecXBocTka”

* HaspaHne cxemMBi “yTka CBA3AHO C TeéM, YT AIMAPATHL 3TOTO TUNA B MONeTe H3-32
BEITAHYTOrO nepen KpRUToM (IOZENHa HAMOMHHAIT NeTAMYIo yTKY.



BHY-21 ¢ ppurarenem MB-6 MowHocTbo 162 KB (220 51, ¢.). ITOT CAMONET
[0 MAaKCHMATBHON CKOPOCTH NONETa NpeBocXomHa Goree yeM Ha 5 % aHATIOTHY-
HbIE camornet ofbMHOA cXembl A-21 Koncrpykumn A.C, flkosnesa, NOCTPOEH-
Heilil B 1939 rogy ¥ HMERIIWH TOT e gBurarels. [penmymectra aspoidHaMH-
YeCKMX H KOHCTPYKTHMBHBIX XAPAKTEPHCTHK JIETATENBHBIX aNmapaToB CXEMBI
“6ecxBOCTKA™ CTANM OYeBMIHBI, KOTHA WA nojlera Ha ckopoctax 2000—
2500 kM{4 noxpeGOBATOCH CHH3HTh RO MHHMMYM3 BOJIHOBOE COTpPOTHBIEHHE
KpbUIa, 4TO BBI3BAIO HEeOGXOHUMOCT APHOATh eMy Tpeyronexyw $opMy B
AJIaHe MAIOTO YIUTHHEHHA, :

[lepBhiit B Mipe cCBepX3BYKOBOR NMAacCaXXHpCKUil camosier Onin co3[aH B
Hallelt cTpase B 1968 romy. Camoner xonctpyxkiyy A.H. Tynonepa Ty-144
(pc. 2) 6Gbi BBIIONHeH Mo cxeMe “Becxpocria” ¢ GOPMOH B ITade, GIA3KOM
K TPEYTOTbHOI, Manoro yamHeHud. [Tpy nosere Ha pery/IApHBIX ABHANTMHHAX £O
copoctbio 2200 KM/4 OH NipecmoNeBan paccToAHHe MEKAY MockBoi 1 Anma-
Aroit 3a 1 v 20 M.

BoeHHb1e caMONeTs! TAKKe HEPENK G BHINCIHANTCA HO aHATTOTHIHOI CXeMe.
Hanpumep, dpaniyszckas dupma “Hacco” o 1955 roma nocraBnseT Ha BOOpY-
MEHHE BOCHHO-BOSAYIIHEIX CHA PpaHuMy U HeKOTOPHIX IPYTHX CTPAH CaMonie-
Thi-HCTpeOuTen # GomBapOHpoBIMKH THNa “GecxBOCTKA™ cepur “Mupax™,
B uacraoc, ucrpebutens "Mupax 2000 pasBHBaeT MaKCHMANBHYI0 CKOPOCTH
2340 kMfu u BepTHK2NIBHYI ckopocTs 250 Mfc. BomBapmipobumk “"Mupax”
IV 1pu MakcuMansrod ckopoctd 2 300 Kmfu HMEeT MAK CHMATTEHYI0 HABHOLTh
nojieta go 4000 kM.

TpumeHelne cxeMbl “'GecxBOcTKA™ i COBPeMeHHBIX HCTpeBHTenel
T03BGNIAET HECKONBKO NOBBICHTh MAKCHMAABHYH CKOPOCTE M YBETMUHIEB
Kpeilcepckyio.

MupoBeie peicopgbl CKOPOCTH, YCTAHOBAEHHBIE HA caMOMeTaX THMa “Gec-
XBOCTKA”, ABNAWICA OGbLEKTHBHBLIM IOATBepXIcHHEeM Nellecoobpa3sHOCTH
NpHMeHeHHA 3TOH CXeMBl HA PasHBIX JTANax PasBUTHA KOHCTPYKLUHH caMole-
TOB W [UIaHepOB.

MeprbiM  AOCTHMNEHNEM CAMOJIETA CXEMBI “GECXBOCTKA”, NPEBRICHBIMM
MHPOBCH peKOPn, BHICOTDI JFIA OBYXMECTHDIX CAMOJIETOB, GbET HOIET HA BHICOTY
5791 ™ nerkore camonera AV-10 dpanuysckoro koHcTpyk1opa lil.Gosena B
1936 ropy. Honree Bpema 210 GpUl eIMHCTBeHHBE cnyvait. OgHaKko Korma K
koHuy 40-x ropos TPH npowo BOLIen B NpakTHKY caMOJIETOCTPOEHHA, N0 B
KOpHe H3MeRHnock, Ha camorneTax tuna “GecxBocTKa” Bee YAINe M vaille CTTH
3BOEBLIBATLCA MUPOBbIE PEKOPOBL. IT0 OGbACHAIOCh CREMYIOIMM,

JnA ymeHbUIEHHA BOMHOBOTO CONPOTUBIICHHA HYXHO OBUIO YIPUMEHAThH
KPBOIbR ¢ YDJIOM CTPENOBHOHOCTH He MeHee 35°, 2 NIpH CBEPX3BYKOBBIX (KO-
POCTAX MCNONB30BATL TPEYTONbHBIC KPBUIBA, HMeKLIHE f1U¢ BGONMBLIy0 CTpeno-
BHAHOCTe H Ma0¢ YIUTHHEHHe. CTPNOBUIHOCTE KPEDIA M TPeyronsHas dopma
erc B [U1aHe KaK pa3 H ABNMIOTCA TeMU KOHCTPYKTHBHbIMH GAKTO paMK, KOTO-
pbie OpraHHyecky HeoGXOMMMBI IETATERBHOMY aNNApaTy cXembl "GecxBocTKa™
ma ofeclieyeHUA HOPMARIBHON NPOAONEHOH yCIOHMMBOCTY M YIIPRBIACMOCTH.
Hmenyo moaromMy coanareni camoneros ¢ TP 40-x W cepemunp 50-x ropos 3a-
HHTepeBanch 3ol cxemoit, He nocnenxiolo pons cerpan U 1ot $akr, 410 071-
CYTCTBHEe TOPU3OHTAIBHOTO ONepeHMA TOJIHOCTBIO Y CIPAHANO NpohlieMy Bpen.
HOTO BNHAHUA Ha ONepeHHe CIIONHBIX ABNeHUH, BOIHUKAOMX NP O 6TeKaHUH
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Puc. 1. B.H. Yepanoscekuit u C.I1. Kopones y nnanepa BHY-8 (1931 r)
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Puc. 2. Mepsoiit B Mupe cBepX38yKoBoil aBuanaiinep Ty-144 xoHcrpyxumn A.H. Tynonesa
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Jso¢ - Puc. 3. PocT peKopace cKopocTh

/ caMO7eToB mo rogam. Tpeyronb-

Va WMKaMHE O603BANEHE!  pexopan

Je0d o !
: CaMONleTOB THHA “'GecxBOCTKA

BO31yXOM KpbUta 8 oGrnacTi

&

.

¥

S 2000 OKOIO3IBYKOBBIX CKOPOCTEH.
3 f B TabnHie MHpOBEIX peKop-
x 1500 [OB HaymHas ¢ 1948 roma
: oo CHOBa TOABNAKTCA CaMOme-
3 |, — THL cXembl “GecxBocrxa”
8 so0 4 (puc. 3).

& |1 Ha nmaHepax, BEINCAHEH-

1910 1920 1530 1940 1950 1360 1970 1980
fodsr

HBiX IO 3TOH CXeMe, TAaKXKe
Gputn  3aduMKCHpOBAHBL  De-
KOpIHbie HALHOHATbHBIE OC-
TiDkenuA. Tak, Hanpnmep, B 1951 romy COTPYIHHKH APTeHTHHCKOTO MHCTHTY-
T2 IUTAHEPHIMA TMOCTPOWIM ABYXMECTHBE miaHep “YpyGy”. B 1953 rogy
apreHTHHCKHH NManepuct X.IleAoxaysp ycTaHOBIT Ha Hem HAIMOHATbHbIA
pexop BoicoTEl Ge3MOTOPHOTO noeTa — 6200 M.

Takum 06pasoM, Mbl BHIMM, YTO CXéMa CAMONeETa M TUlaHepa THia “Gec-
XOCTKA” MOXeT JATh MPeHMYLIECTBA N0 CPABHEHHIO C aNMAPaTaMH HOPMATTBHOT
€XeMbl TI0 HEKOTORLIM JIETHBIM H IKCIUTYATAUHOHHBIM [TOKa3aTenAM, B yactho-
CTH, JU1A BOERHOTO CAMONETa — ITC H MyYLMHA oGCTpen B 3agHel nomycdepe
H3-33 OTCYTCTBHA FOPU3OKTAMBHOTO OnepennaA. OMHOM 13 XapaKTepHbIX 0coBeH-
HoCTell OTIHYHO JeraBuiero camoiera JB-JIK (mansuuit 60MGapipoBILMK-
HeT20IEE KPBITO) KOHCTPYKHMH COBETCKOTO aBakoNcrpyktopa B.H. Bensesa
(1939 ron) 6pmo Hamuuwe cepueckoro o6CTPENIa ¥ ABYX 3a[HUX OrHeBbIX
TOYeK camMosera,

Tia cnOpTHBHBIX camMONeTOB (PHC. 4) CYWIECIBEHHOE 3HAYEHME HMMEHOT
yMeHbLIeHHE rabapHMTHBIX paIMEpOB CaMOINETA H COOTBETCTBEHHO COKPAILIEHHS
WIOMamH anrapa. MeHsle pasMepbl “BGecXBOCTKH” ONpPENENAIOT TAKXE M
MEHBUIYIY CTOHMOCTE H3ITOTOBNCHMA almapara,

KOHCTpYKTHBHBIM MapamerpoM, 0T KOTOPOTO B NEPBYIO Ouepelb 3aBHCHT
CTOMMOCTD MNaHepa, ABAAETCA Pa3Max ero Kpema MpH OObMHBIX IVIA CIIOPTHB-
HBIX N7aHepOR YHIHHeHHAX 0T 10 Ao 22. GUHAHCOBRIE JATPATEI HA TOCTPORKY
MaHEPA NpPOTIOPUHOHANBHAI TMPHUMEPHO TpeTbedl CTeNeHH pPAa3Maxa KphDIz.
OTHOCHTENBHO AeileBRIM B fIpOM3BOACTBE M B MK CIUTYATAILHH #BJISCTCA NNaHep-
TAPHTENE € PAIMAXOM KpboTa OKONO 12 M. IT0 TOT MHHHUMARBHBIH pazMaXx, Tpu
KOTOPOM eLlle MOTYT COXPaAHHTBLCA XOQPOILHE METHRIE MAHHBIC,

®pannysccuit KoHerpykTop Hl. Gorens 8 1951 romy 03man OMHOMeCTHBI
TiaHep THMa “6ecxBocTKa’ AV-36, UMeBIMi pasMax Kpbria 11,95 m (puc. 5).
3TOT {IAHEP YCNELMO ITPOHIEN JIeTHbIE HCMIBITAHHA W GbOT 3amylIeH B cepHitHOe
nponsBofcreo. B uwone 1952 roga wa miaHepe AV-36 dpanuyz 3 Hecotep
OCYIIECTBHI TONeT Ha panpHOCTh 465 M. IDnaHep omiuuancs HeSosbigimu
raapUTHHIMH pa3mepamMy: ero IIMHa cOCTaBEARa Bero 2.9 m. IDtomaap anra-
Pa WIA ero pasMmelleHus — 34,6 M. AHanoruumbii wiavep -26 HopManbHOR
CXeMbl, CTpoMBUMIicA cepuiiHo ¢ 1954 roma B CIIA, npu pasmaxe xpbuia

6



Pue. 4. JIerkuit yeTsipexMectHbtli camo-
aer JD-2 [1. Jaiica (CIIA)

12,2 M uMer ayMHY 6,45 M (mWio-
tams aHrapa — 78,69 m* | uro Gonee
yeM B [Ba pasd IPEBBUNAET [RO-
Wafb aHTApPA A 1aHepa AV-36}.
Taxkum 06pazom, CTOMMOCThR Mpo-
H3BOCTBA M JKCINYATAUMH TLIAHE-
pa AV-36 GbLIa CYINECTBEHHE BHKE,
yeMm y iavepa 1-26.

Y snmadepa THOA "OecxBocTKaA™
€CTh SLLE OHHO ApelmMyLiectBo. OHo
3AKMOYACTCA B clenylomleM. M3 ycnoBuit MpoaonsHo# GanaHCHPOBKY Kpbina
33[HAA ero KPOMKA Ha HaWBBITOOHeilleM pekHMe NoJieTa, T. . Ha .CKOPOCTH,
COOTBETCTBYIOLIEH MUHMMATIBHON CKOPOCTH CHIMKEHHA, NOM¥Ha GbITh TPUIION-
HATA KBEpXy. JTO Bedel K YMEHmUIeHHIo kodxhduienTa cOuTaHCHPOBAHHON
NMOOBEMHOR CHABI M COOTBETCTBEHHO YBEIHUEHHIC CKOpOCTH nostera. Eciu
CPaBHHTB JIETHBIE XAPAKTEPHCTHKH IUMaHepoR AV-36 w 1-26, To npu mpaxru-
YECKH PaBHbIX HAFPY3IKAX HA KPHINO K OMHHAKOBSIX MHHUMAITBHBIX CKOPOCTAX
cumierHa (0,82 m/c) HamBbIrOAseitluas CKOpPOCTh NONETa [WiaHepa HOPMaib-
HOM CXeMBi COCTABRseT 83 % HaWBBIrOIHe el CKOPOCTH NONETA AIAHEPA THIA
“BecxpocTia”. 3HauuT, nnavep AV -36 HMeN 3aMeTHbIE MPEeUMYLIECTBA EPEN
IWIAHEPOM HOPMAABHOH CXEMBL IPH TIONETE [0 MAPIIPYTY. _

IpocToTa KOHCTPYKIUMH CXEMBI BecxBocTKa” Hanbonee fpKo MPOABHIACH
B genstamiake. Jenbrannan (puc. 6) — 310 sUtanep 06brHO Ge3 crewar bBHbIX

Puc. 5. Ognomecrneii wnasep AV-36 KoReTpyxuun U, Qopena (Gpamyun)



Puc. 6. Moners! Ha AenbTaniaHe — OYeHb PACHPOCTPaHEHHEIH B Hallel CTpaHe BO3XY LWHBIH
cnopr

OpraHoB YNpaBJIeHH:A, YIPaBIAeMOCTh KOTOPOro ofecrneunBaeTca H3IMEeHEHHEM
TMOTIOXKeHHA LIGHTpa Macc MyTeM NepeMeIleHHA KOopIyca MWwIoTa.

B Hactosinee BpeMs moJNieThl Ha AeNbTalUIaHe — OGLIENpPH3HAHHBI MaCoo-
BBIH BO3YLHbIA CNOPT, Haubonee [OCTYMHBIA Grarogapa HH3KOH CTOMMO CTH
U3rOTOBIIEHMA ie/IbTaIUIaHa.

CamoneT wiH IUIaHep, BHIMOJIHEHHBI 10 JII0GOH cxeMe, B TOM YHCIIE M TIO
cxeme “BecxBocTKa”, IOMKeH OBITH YCTOMUMBBIM M YNpaBIISEMBIM B IOJIETE,
TlpogonbHast ycTOMYMBOCTB, T. €. CTpeMJIeHHe alNapaTa BepHYThCA K MCXO:
HOMY MOJIOXKEHHI NOCTe [eHCTBMA BO3MYIUEHHS, HapHMep MOphIBA BeTpa,
IpH OTKJIOHEHHAX B BEPTHKAIBLHOM IUIOCKOCTH JIeTaTe/IbHOTO annapara oGecre-
UMBAETCA pa3MellieHHeM ero LEHTpa Macc Mepes TOYKOH, rie MpWIOXKeHO NpH-
patlieHHe TOXBEMHOM CHIIBI, BO3HMKAIOIIEE OT YBEJIMYEHHA YyIila HaKJIOHA
XOpJEI KpbUla K HAIpaBIIeHWIO CKOpocTH monera (yria ataku). Touka mpwio-
JKeHMA INpHpallieHUa NMOLbEeMHON CHIIBI Ha3bIBAETCS a3POOHHAMMUYECKHM (OKY-
com anmnaparta. OHa He MeHAET CBOEro MOJIOXKeHHA B 3aBHCHMOCTH OT yIJia aTa-
ku. BEe monoxenue olnpepensercd aspouMHaMHYecKHM (POKYcOM KpbUia H
43poIMHAMHYeCKHM (OKYCOM rOPH30HTANIBHOTO Onepenns (puc. 7).

Tl'opusoHTanpHOE OlepeHre MPH HOPMAIBHOH CXeMe CYILEeCTBEHHO cMellaeT
HA3a]] TIOJIOXEHME a3pOAMHaMMUYeckoro ¢okyca Beero ammapara. CliemoBarens-
HO, y CXeMbl caMOJIeTa WIH IUTaHepa THIA “'GecXBOCTKA”, HE HMEIOLIEro ropH-
SOHTalIbHOTO OTEepEHHA, [OMYCTHMOE Mpele/bHO 3a[jHee pa3MellleHHe LEHTpa
Macc M3 c006paxKeHuH MPONOJILHOH Y CTOHYHBOCTH OKa3bIBAaeTCA MEHBIIHMM, YeM
Y camosieTa HOpMAIBHON cxembl. Hanpumep, mis nerkoro CopTHBHOIO OMIHO-
MecTHOro camornera tima “Gecxsoctka” BOK-5 (cm. puc. 31) momycrumoe
TIpefienbHO 3ajiHee PAcloNoXeHHE LeHTpa Macc oKasbBaercd Ha 18 % xopap!
(1mMpHHBY) KpbUIA, CUMTARA OT ee HOcKa. JIjif aHATIOTHYHOTO cAaMOTIeTa OBBNHOIN
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Puc. 7. Cxema ofecrnedenHs NPOROIBHOIN ¥ CTOHYMBOCTH:
@ — Ha caMolleTe HOpPMANBHON cxembl; § — Ha camonere Tuna “Gecxmactka”™; F' — dokyc
Beero annapara; F . — dokyc kpbina; F, — hoKyc rOPHIOHTANEHOIO ONEPEHHs; & — yron
aTaku Kpblia; Aa — NpHpauleHHe YIna aTaky Kpeina; [IM — weHTp Mace Beero annapara;
AY — npHpocT moAkeMHOH CHNBI Alnapara BCHEHCTBHe Aq; M — BocCTaHABNHMBaOWMH
NpogonsHelit MoMenT; G — Bec amnmaparta

CXeMBI 3TO paccTOAHME BCIIE[CTBHE [EH CTBHA I'OPH3OHTAIIBHOTO ONEpeHua CMe-
1IaeTCA Ha3azl NMPUMepHO 10 35 % XopIsl Kpboia.

IlpoonbHas ynpaBifgeMOCTh camMOeTa M TUIaHepa JIHOOH cXeMbl, B TOM
uHaIe H cxeMbl "GecxBocTka”, obecneunBaeTca paBHOBecHeM (BasiaHCcHPOBKOH)
BCEX CWI, JIEHCTBYIOIUMX B BEPTHKAIbHOH TUIOCKOCTH JIETAaTEIBHOTO ammapaTa
OTHOCHTENIHO ero IeHTpa Macc (puc. 8). Takoe paBHOBecHe OOMKHO GbITh Ha
BCEX yIJIaX aTakW, HEOOXOOMMBIX B I CIUTyaTauud. ¥ camosieTa WIK [UIaHepa
HODMAaJIBHOM CXeMbI 9T0 OCYIUECTBISETCH COOTBETCBYHIIUMM H3MeHEHHEM

Puc. 8. Cxema oGecneseHus MPOAOILHON GanaHCHPOBKH:
— Ha caMoneTe HOpManbsHOH cxeMbl; O — Ha camoneTe THNa “GecXBOCTKA™; 8 — Ha camMo-
7leTe THNA “GecxBocTKA” CO CTPENOBMIHBIM KpsoM: LIM — eHTp Macc BCero anmapata;
— Bec anmapara: M, — NpoonBHEI MOMEHT OTHOCHT&1bBHO LIeHTpa Mace aniaparta oT
CHN compoTHBIeHHA BO3MyXa, pacHpeleleHHBIX MO KpPbUly. DTOT MOMeEHT HeoBXoIHMO
YPaBHOBeCHTE (cEanchupoBam) MOMEHTOM OT YNpaBnsoLiel CHnel;Y | — yNpapnsiolias
CHna; &, — yron oTKNOHeHUs pyneit BLICOTBI WNH anesouoB; L L , L, — nneun ynpas-
naomed cHnel

a
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YTIPaBNAOUICH CHIBI OTK/IOHEHHEM YACTH TOPU3OHTAILHOIO ONepeHns (pyns
BbICOTBI) WIHM NOBOPOTOM BCErO FOPU3OHTAIBHOIO Ollepenus. Takas ylpapris-
JOLIAA CHJIA CO3JIAeT MOMEHT C IJIeYOM, PABHBIM PACCIOAHHIO OT T'OPU3OHTallb-
HOTO OTlepeHHA JI0 LeHTpa Macc anmapata, JTo MIeuo jyist caMosieTa Wiy IiaHe-
pa ODBMHOM cXeMbl MMEET [JIMHY, 3aMEeTHO INPEBBILLAIUYI0 XOpOy KpbOld.
BenuuuHa ynpaB/igoled CHIIBI B 9TOM C/IyYae He BIIMSET Ha NMOIbeMHYH CHITY
xpbUia. ¥ annapatoB runa ’BecxBOCTKA™ pySIH BHICOTHI pa3MellleHbl Ha 3a/IHen
KpOMKe Kpbila Wid (Mpd HAaIWuM¥ CTPEJIOBHOHOCTH) M0 KOHIAM KpbUia B
BHUle YIEPOHOB, BHIIOJIHAKIIMY OJHOBpeMeHHO QYHKUMH pyned Bricorsl. OHH
HA3bBAWTCA WEBOHAMMU.

Hns OTKIIOHEHHS ATEBOHOB OT PYMKH YNpaBIIeHWA JIETYHKA WIH OT LITyp-
BaJla Ha 3THX JIeTaTelbHBIX anraparax MPUMEHSACTCA ClelaTbHad KHHeMaTHKa,
Hexotopble npumMeps! Takoi KHHEMATHKH UpHBe[JeHb HA puc. 9. Ynpasnsi-
1iaA cWIa Y anmaparoB tina “GecxBocTka’ MPUKIIABBACTCA O PUEH THPOBOYHO
Ha MOJIOBHHE LUMPHHBI pYIIs BHICOTHI WK ¥1eBOHA, T. €. Ha 90 % xopppl KpbLia,
Ilpu pazmellieHuM HeHTpa Macc Nepef, GOKYCOM Kpblla, YTO HeoGX0omMo Wis
ofiecrieyenys MPOMAOTBHOH YCTOHUMBOCTH, YIPABIAILAA cWia Beerga Gyper
JEHCTBOBATh KHHU3Y, T. €. B CTOpPOHY, MPOTHBOMOMOXHYI0 MOJbEMHOH CHe
kpoeota (cM. puc. 8). Uem MeHbUIe MU0 YNpPaBIAWLIEH CUITBI, TeM BOMbILE
HoJkHa GBITH ee BeTHUMHA,

Y annapatoB cxemsl “BecxBOcTKa” WIEYO YIIPABIAWINEH CHIIBI CYILECTBEH-
HO MeHblle, YeM Y anllapaToB HOPMAnbHOH CXeMbL JTO NPHBOOUT K TOMY, UTO

g
Puc. 9. Cucrembl YHPAaBIeHHA AEBOHAMHN:
a — nnadep JTAK-1; & — mnaneponer XAWU-3: & — camoner BUU-3; & — camoner "Me-163"

10



g ODecTieYeHHA YHBPaRMACMOCTH, B YACTHOCTH HAa fIOCAMKE, PYIH BHICOTDI
Wi JeBOHBl, OTKMOHAWIUMECd Ha OTPHUATENBHBIA YTON 3afHed KpoMKCH
KBEPXY, CHIDKAIOT NOIbEMHYI0 CHIY KPBINA H MOTYT HPHBECTH K HEAOMY CTHMO-
My BO3pacCTAHHIO NOCAOOYHOH ¢KOpocTH. [lpHMeHeHHe NPelensHO HepesHero
PACTIOTIOKEHHA 1IEHTPE MACC aNmapaTa THIA “GecXBOCTKA™ IO XOpAe Kpbuma
orpaHvuero. Tak, Hanupumep, y JerKOro OHOMECTHOro camonera BOK-5
npefle/IbHC NeépeHee PACNoNOXeHAS LUEHTPA MACC HAXOIUTCH Ha 16 % XOpabL.
TaxkuM 06pa3oM, BOIMOXKHBET AHANA30H pasMellleHHR LeHTPA MaCC ¥ CAMONeTa
BOK-S cocrapnsier 2 % (c 16 no 18 % xopnet kproa). Hpu mixHe xopop
kpouia camonera BOK-5 2350 MM o10T Qmanason pasmelleHHs LEHTpa mace
paBeH BCero 47 mm. Bmecte ¢ TeM 1A €aMOJIeTa HOPMANBHOM CXEMBbL C TOPH-
SOHTATIBHBIM ONEpeHHEM, OTKNOHEHHE KOTOpOro amHeil KpoMKOH KBepxy
He CHIDKAET NOJBeMHON CHABI KpbINa, MpEefefbHO NMepeflHEe paclionoXeHHe
IIEHTPA MACC 00 CTABIIACT B CPEHEM OKOMO 25 % X0pabI Kpbila.

Taxum oGpazom, 1A CaMONLeTa, HOPMANbHOA CXeMBI OHANA30H pas3mMellie-
HHA LeHTpa Macc paBer 10 % (¢ 25 mo 35 % xopmel Kpsma) . [Ipu BenmmHe
xOpAb! Kpbula nopanka 2000 MM 310T gHanasoH pased 200 MM, T. e, B 4-5 pas
Gombllle, YeM ¥ caMorieTa cXxeMbl "BecxBocTKa”. [ToroMy cxeMa “GexBocTKA™
npreMiIeMa AAA JIETKOTO CaMOJIeTa WIH IUIAHepa, ¥ KOTCpOrc NOCANOUHBIC
CKOPOCTUH HEBEITHKH, Macca MOTIe3HOH HATPY3KH Majia H e He NpedCcTaBnfer
TpYHA pa3MecTHTE BOMH3M LieHTpa MAcC YCTOro annapata. nd cospemeHHoOTO
TPAHCHOPTHOTO WIH BOEHHOTO caMonera, ¥ KOTOpOro MOcapouHas cKOpocTh
QoNbLIAR K [OME3HAR HATPY3Ka COCTABIAET 3JHAUHMICNBHYK HAONIO [HONEeTHOH
MAcChl, HCIONB30BAHHE IM0H cxXembl Tpebyer MpHMeHeHHA AIEHMAUIBHBIX KOH-
CTPYKTHBHHIX Mep I pACHMpeHHA NONYCTHMOIO OMANAa30HA DACHOAQKEHHA
HeHTpa Mace, OmHEM H3 GAMBIX JeHCTReHHEIX ClIOC0DOB ABAACTCH YBEAHUeHH:
XOpHAbl KpPhiNd — NMPHMEHEHHe KPbUIA MANOT0 YHIHHEHHA ¢ OONBIBIM YIAOM
¢tpenosuanoctd. Tlpu 1akodl dopme Kpbma afeonoTHAA QIHHA XOPOBI yBen-
UHBAETCA M COOTBETCTBEHHO NOBHIIAETCA ACMYCTHMBI JHATA30H paclonoXe-
WA LeHTPa Macc. [IpuMeHeHHe KpbOTeeR ¢ GONBLOH CTPTIOBUIHOCTRIO (AO-
pAgka 60°) tpeyronsnoil GopMel B TNAHe WM BNTU3KOH K Tpeyronsson mia
CaMOJTIETOR cXeMbl ~GecXBOCTKA™ BRI3BAHO B NIEPBYIO OMepedb TEM, YTO TAKHe
KpbUIhi HMEWT MeHbIIRE BOJIHOBOS CONPOTHBIEHHE HA CKOPOCTAX NOJNeTa,
IMAKKMX K CKOPOCTH 3BYKA WK NpeBntuniouHx ero. MpuMepamu camonetos
C MoJoGHBIMH KpsUThAMK ABMANTCA Ty-144, "Mupax™ 2000, SAABIJ.35
"Npaken™ (em. puc. 2,83,84).

Nns Toro utobbl YMeHB KT MAKCHMATBHBIS YT1bI O TKIIOHSHHSA pyNel Bbl-
COTHI WM FTEBOKOB, ¥ CAMOJIETOB 3TOH CXeMb{ NPUMEHAOT CTIEUHANIBHEE KPBL-
71oBble npodwnin S-oGpasHod dopmpi (pHc. 10), a ¥ CTpeNnoBHIHOrO Kphola
HCMONMB3Y 0T KPYTKY eré KOHIOB OTHOCHTENBHO LIEHTPANIbHOM yacTH (puc. 11).
Eom kphio uMeer NpAMylo CTpeNlOBMOHOCTE, T. €. €ro KOHLBI OTOTHYTHI
Hazaj, 10 KpyTKa KOHUOB oTpuMatensHan. Ecnmu crpenoBuanoctsy ofpathas, 10
KpyTka nomomuTenbHad. ITH KOHCTPYK THEHBIE 000 BEHHOCTH KAK OBl 3aMEHATOT
60l HeKOTOPbIe HCXOMIHBIE YTTIbI OTICIOHEHHSA PYITell BBICOTH WIIH FTEROHOB,
YTC yMmeHbilaeT OGIMA JHAMAZOH HX YT7I0B OTKJIOHEHHA.

Ins Toro, wroBpl y CKOPOCTHBIX (AMONIETOB CXeMbl ~HeCXBOCTKA™ ApH
TPHIEMNeHHH YMEHBUMTL POCT MOCANOUHONR CKOPOCEH, BOIHHKAWOWMR B
Pe3yNprare OTKNOHEHHA 32/IHEH KPOMKH pyTiel BLICOTHI HAH WIEBOHOB KBEPXY,
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£l

@ — mpopunn F —~ 2.

X % 0 125 25 50
Yg % 5 8.0 9.2 11,5
M % 5 2,2 1,2 0,7

6 - npoduns NACA 2 R, 12

x % ¢ 1,25 2,5 3,0
yps % 0 2.3 3,16 4,38
Yp B 0 152 -21 =276

& — mpodiwis NACAM — 6

% % 0 125 25 50
Y % 0 197 2,81 403
Yo% 0 —L76 —22 -2,73

2 - npogwne DFS-761:

x % 0 25 50 15
v B 0 349 472 56
v % 0 —247 =325 -373

¢ — npopwis K-3:*

x % 0 1 2 .3
v % 0 -317 437 5,28
v % 0 =198 -2,75 -3.17

x % 0 30 40 50
Ve % 0 —1103 -9,72 786
% 0 =516 —524 —513

KpbIsTOBEIX npodiiedf. M.: MallHHoC
* Kawapyrmmoes C.T., Monceesa P.B,. ATtac aspOAHHAMHUCCKHX XAPAKTEPHCTUK VIAHEPOB KP pod

1966.C. 10

a g
fmﬂ_m
I S N [ A % O I o
— -
\‘ﬁ}
7

Puc. 10. Kpbinosste npodiemu $- 05pasnoil popmpr:

7.5 10 15 20 25 30 40 50 60 0 8¢ 90 95 160
12,2 13,5 15,3 16,5 170 17,0 155 139 11,5 98 80 7.3 7,2 74
0,3 0.2 0 0 0 0 0 0,1 1,5 1,3 2% 43 6,0 7.2

7.5 10 15 20 25 30 40 50 60 70 80 90 95 1GO
529 598 697 758 791 800 7,63 6,73 549 4,06 261 126 0,66 0,13
-3.17 -342 -374 -390 -397 -40 -398-387 -3.66 3,27 -2,64 1,03 —0,95 -0,13

15 10 15 20 30 40 50 60 70 80 90 95 100
494 571 682 765 822 305 7,26 6,03 4,58 306 155 088 0,26
~3,03 -324 ~347 -362 -3,79 -396 -3.94-3,82 -348 -2,83-1,77-1,08 -026

13 15 20 25 30 40 50 60 70 80 90 100
6,22 7.1 756 7.85 7,92 7,38 6,38 529 399 238 1,36 065 0
~4,1 -—454 -4,64 -47 —-472 -4,7 -431 -3,8 318 -2,36-122-0862 0

5 7,5 16 15 20 25
666 794 900 1031 11,03 11,32
~3,69 -406 -429 -472 -502 -512

60 7¢ 80 90 95 100
5,56 357 218 108 034 0
-4,76 389 -2,78 -151 -0,79 0

TpoeHHE,



Puc. 11. Konuesasi KpyTKa Kpblld annaparos THNa 'G6ecxBocrka’:
a — camoner Jauxa; 6 — "Xacnep” B-58; @ — gensramnad; 2 — "Mupax” 111

Yalle BCEr0 YMEHBLIAIT HarpysKy Ha Kpbuio. B KauecTBe mpUMepa MOHO [jisl
CPABHEHHA MPHBECTH HATPY3KH Ha KPbUIO Y ABYX CAaMONETOB — y CamoJleTa
obsrutoi cxemst “Mupax’ FIF (6,2 kHY/ M?) ¥ y aHaJIOTHYHOTO 1O HA3HAYEHHIO
camoltera THna “Becxpocrtia’ “Mupax” IIIC (3,5 kH/m?). [Ipu 3Tr0M nocamoy-
HBbIe CKOPOCTH y OGOMX camoneToB — 235 KM/u. JIfiA CHIDKEHHsA NOCapoYHOM
CKOPOCTH CaMOJIETOB THIIA “BecXBOCTKA" HHOTIA MPUMEHSIOT U CllellHalbHble
CHCTeMbl MEXaHHM3all¥M KpbUla, MO3BOJIANIINE HCTOMb30BaTh HeBObIIHME YITibI
OTKJIOHEHHA TOCAfIOYHBIX 3aKPBUIKOB WIH pynlell BbICOTHI 3a/lHed KpOMKO
kum3y. Takue ycrpodcrea Obuim, Hanpumep, Ha camomnerax IB-JIK u Ty-144
(puc. 12).

Ha X BceecorsHom ciere mranepuctoB B 1934 romy B Koxrebene (B
Kprmvy) Gbit npejicraBiien sk crnepuMentanbHbsi mianep PIIK-1 xoHcrpyKumm
MOCKOBCKOTO iaHepuctos P.IlonoBa, BbIMOMHEHHBIE O cXeMe ’BecxBocTKa”™
(puc. 13). 10T 3KCHEPUMEHTATIbHBII TUTAHED, [I0CTAB/IEHHBIT Ha ClTeT ¢ OTN03/a-
HHEM, MMeJl OPHIMHANIBHOE YCTPOHCTBO, NpedHa3HaueHHOe I YMEHbILEHHA
MOCAJIOYHOH CKOPOCTH. ITO ObUI kECTKO YKpeIUIeHHBH NpeJKpbrIioK, CHab-
JKEHHBI B CBOI0 OYepefp HeBGONBUIMM 3aKPBUIKOM, ONMYCKAaEMbIM 3afHelt
KPOMKOI KHH3Y, [IefCTBHE KOTOPOTO GBUIO CBA33aHO C O TKIIOHEHHEM 3aK pbUTKa
Ha OCHOBHOM KpbUle TAKKe 3a/IHel KPOMKO# KHU3Y. 31O GbUIa NepBas MOMbIT-
Ka NPHMEHMTh CTEHHATbHYI0 MEXAHH3AUMIO KPBI1A Uil YMeHbILEHHUs 110 Cajioy-
HOH CKOPOCTH anmnapata, BBITUTHEHHOTO MO cxeMe “'6ecxBocTKa”. U3BecTHO, YTO
3a pabexoM nuub B 1937 ropy aurnuiickon dupmont Xoinmu-TIsiax 601
nonyyen mateHT N° 497969 (rpynna 33 GpuraHckoil knaccuukaumu) Ha
aHaJIorHYHOE Y CTPOHCTBO.

Ectb eie ofMH I1yTh CHHXXEHHS [OCAJIOYHON CKOPOCTH y CAMOJIETOB ITOM
CX€MBI — 3TO MPHMEHEHHE PONOIILHOM Hey CTOHUMBOCTH: LIEHTP MAacC CamolleTa
pacnonaraeTcs Ha HeGONBIIOM PaCCTOAHUM 3a GOKYCOM K pbIia.
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Puc. 12. CamMoGaiaHCHpYIOIIAACA MeXaHH3AlHA CAMOJIeTOB THNA fecXBOCTKa™;
a — Ty-144, 6 — XopreH; 8 — I1B-TIK;
51 by , 84y — YITIBl OTKJIOHEHHA WMTKOB, 3d4KPLUIKOB M 1EBOHOB COOTRETCTBEHHO

J

Puc. 13. DxcnepumentansHbni nnadep P. Tlonosa PITK-1

B cBA3M ¢ TeM, YTO aBTOMAaTHKA OLICTPO BHeJpAeTcA BO BeeX ofnacrax
TeXHUKH M OCOBEHHO B aBMALMOHHOH, CaMOJIeT THNA “GeCXBOCTKA™ MOXET
NeTaTh ¢ NpUMEHeHHeM aBTOMATHKH M TIPH HaJHuuu HeGOJIbILO# MPOLOJIbHOMR
Heycroitunpocty. [lpu aToM HeBombiliasg NPONOJIbHAS HEYCTOHYMBOCTD AMNapaTa
KOMIeHcHpyeTCA ObICTPhIM OTKIIOHEHHEM pYJIeH BbICOTHI WM 3]IEBOHOB B
TpebyeMoM HampaBJIeHHH He3aBHCHMO OT [BWKEHMA PYYKM YyNpaBJieHHA
nerdyuka. JIeTYHK OTKIIOHAET PYUKY YNpaBJIeHHA B HalpaBIIEHWH, COOTBETCTBY-
IoUleM nonieTy Ha yCTOHYMBOM camoliere, u 6riarofaps NpHMEHeHHH aBTOMA-
THKH He OUIYLIAET, YTO JIETHT Ha HEYCTOHYMBOM anmapare.

Ipu Hanuuum dax THUECKOR TIPONOBHON HeyCTORUMBOCTH 1A DanaHcu-
POBKH moTpebyeTcs OTKIIOHATH Pyt BBICOTbI WIH F1EBOHbI 3aHed KpOMKO#H
KHH3y, 4TO CHW)KAaeT MOCaJouHyl ckopocTs camonera. Heuro mopoGHOe Mbl
MOxceM Ha6/TropaTh M Y TNTHLBI Npu npuH3emieHdd. OHa BBIOBUIaeT KOHIBI
Kpbula pnepen, MepeMelnas TeM caMbiM (OKyc Kpepia Bliepel ¥ CcO3[aBas
TAKKM 06pa30M MPOAOIIbHY K0 HEYCTORUMBOCTD, @ XBOCT [PH JTOM OHA 0Ty CKaeT
3amHelt K pOMKOH KHH3Y.
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BokoBas ycroiiuMBocTh camoJieTa WIM IUlaHepa JI0BOH cXeMbl, B TOM
uKclle B cxeMbl 6GecxBOCTKa’’, OLIEHHBAETCSA XApaKTepoOM M3MEHEHHA IO Bpe-
MeHH yrfla OTKJIOHeHHWs ero HpOHOJibHOW OcH B TOPU3OHTAIBHOH IUIOCKOCTH
MO OTHOLLUEHWI0 K HanpaBlIeHHI0 TIOJETa, 4 TAKJKe XapaKTepoM M3MEeHeHus Mo
BPEMEHM YI7a KpeHa. YIJIOBbIE OTKIOHEHWA B TOPUOHTANBHON MIIOCTKOCTH
M OTKIIOHEHHS YTJIa KPeHa TeCHO CBHA3AaHBI APYT ¢ APYIOM, HX B3aHMO[EH CTBHE
H onlpenensaeT GOKOBYI0 ycroduMBocTh. Yem BbicTpee 3aTyXarT 3TH KonebaHusA
noclle OEHCTBHA BO3MYLIEHWA, Halpumep, NOpbIBa BeTpd, TeM jlyuiie 6yner
y JeTaTebHOTO anmapara GokoBas ycroiyuBocTh (puc. 14).

['MaBHYI0 poilb B OBecieuenny GOKOBO yCTONUMBOCTI CAMOITETA H IU1aHepa
HI'PalOT MyTeBas yCTOHUMBOCTR U NMyTeBOe aemngupoBande. [lyTeBas ycroduu-
BOCTh — 3TO CTpeMIIEHHE JIETATEJIBHOTO anmapaTa BepHyThCA B HCXOOHOE MOJTo-
XKeHHe TOowIe HelcTBMA BO3MYIIeHMHA, BbI3bIBAKIIEIO M3MEHEHHME ero yria
cKOJIbKeHHs (pHc. 15) , BO3HMKAIOUIEr0 B TOPU3OHTANIBHOM IUTOCKOCTH.

YcroiluMBeIi B IyTEBOM OTHOLIEHMM camOJieT WIIH IUIaHep aHAIOrH4eH
¢mrorepy, ycraHaBIMBalOLIEMyCs Ha OCH IO  BeTpy, TOJIBKO OCb B [aHHOM
cilyyae TPOXOJMT Yepe3 LeHTp Macc anmapara. [lyresoe JemndupoBaHie — 310
CONPOTHBIAEMOCTh CaMoOJleTa WIH IUIaHepa [eHCTBHI0 CKOPOCTH BpALIEHHA
B TOPU3OHTANBHOM IWIOCKOCTH annapaTa BOKpPYT €ro leH1pa Macc. Yem Gonpiie
MpOSABIANTCA MyTeBOe AeMIbHpOBaHMe H My TeBad Y CTOHUMBOCTD, TeM GbicTpee
3aTyxawT GOKOBble KONeGaHus [ocile AeHCTBUA BO3MYILEHHSA, T. €. TeM Iyulue
OKa3bBaeTcsa HOKOBAsA yCTOWYHBOCTS.

Kak myTeBoe pemndupoBaHHe, TaK U IyTeBas yCTOHYMBOCTb OIpeIeNAI0T-
¢ B MNEPBYK Ovepedb pazMepaMy BepTHKaIbHOTO ONEPEHMA M PACCTOAHHEM
OT BepTHKAJILHOTO OTIepeHHs [I0 LieHTpa macc anmapata (cm. puc. 15). dopma
KpbUla B [UIaHE TaKKe OKa3blBAeT HEKOTOpOe BIMAHME HA MYTEBYH0 YCTOHYH-
BOCTb M TyTeBOe AemipupoBanue. B uacTHoCTH, npAMas CTPelOBHIHOCTH
KpbDla CTOCOGCTBYET YBE/IHUCHHIO NyTeBOH yCTOWUHBOCTH W IIyTEBOFO deMi-
¢dupoBanus. Kpsino ¢ IpAMO#H cTpenoBUIHOCTBIO, KaK U (lorep, IIpH OTKIIOHE-
HHMAX B TOPU3OHTAILHOM MJICOKOCTH BOKPYT LIeHTPa Macc CTPeMHUTCS BePHYThCS
B HCXO[IHOE MOJIOKEeHHe.

Y ¢aMONIeTOB M IUTaHEpOB cXeMbl “GecXBOCTKA’ M3-33 OTCYTCIBHA TOpH-
3UHTAJILHOTO OMNEpeHHs H YKOPOUEHHOH KOpMOBOH HacTH (roselsi@ IUieuo

—

-t g 2 S /‘fﬂ\}

Puc. 14. BoxoBoe KonebaTebHOe BHXEHHE CAMOJIeTa:
a — HeycToHuMn; 6 — ycrofuMB; 6 — XOPOIUO YCTOHUUB



Puc. 15. IlyTeBan ycTOi4MBOCTE OT [eHCTBHA BEPIHKAILHOTO ONEpeHHRA ANN2PATOR CXEMbI
OecxBocTra™:
B, — IO/, NOMl KOTOPLIM anmapat “'cKoNb3uT”’ BOOK NPH HeHcTBuy nophiBa BeTpa; Ly o —

miedo GoKoBOH CHIbl £y o3 M o — BOCCTAHABNHBALIMA Ty TCBOH MOMEHT

BEPTUKAJIBHOTO OMNepeHHs OKAa3bIBAETCH MAIbiM. JTO YCIOXKHFAET pelueHue
npo6iiemMsl 0becredyenuss GOKOBOH YCTOMUMBOCTH TAKMX JIeTaTeNlbHBIX alnapa-
TOB, B HeKOTOPHIX ¢IMHHYHBIX CIyuasgx, KOT/IA CaMOJIeThl HiIH IUTAHE Pbi HMEIOT
HeQONbLIYI0 MOMETHYIO MAaccy, CFpenoBuaHas (opMa Kpbula ¥ HebombLioe
N0 MOUWAOKW BEpTHKAIbHOE OllepeHHe MO3BONAKT CO3HATH NpUEMIEMYIo
BokoByl ycTOWuMBOCTh. OIHAKO YIOBIETBOPHTENILHBIE XapaKTepHCTHKH
BGOKOBOH YCIOHUHBOCTH Y CKOPOCTHBIX M TAXEIBIX CAMOJIETOB cXeMbl ~Gec-
XBOCTKA", KaK MpaBulo, 0GecneunBaoTCs TOMBKO MIPU HCIONB30BAHUHM Y CTaHO-
BUBIUEHCA CXeMbl BEPTHKAThHOIO ONepeHus, OTpabOT4HHOH Ha camonerax
HOpManbHOH cXeMbl. TaKoe BepTHKAIBHOE ONlepeHUE PA3MELIAETCH B EHTPallb-
HOH YaCTH KpbUTA WIK B KOPMOBOH yacTH ¢rozesisxa. Ecu wieyo BepIMKaisHo-
rO OIlepeHust He MOXKeT BBITh YBEIIMUEHO 10 KOHCTPYKTHBHLIM CO0BPANKEHUAM,
TO IPHXOJMTCH IPUMEHSATh HA alMaparax THra 'BecXBocTKa' ABOHHOE BEPTH-
Ka/pHOe OllepeHue, HallpuMep Ha TuiaHepe AV-36 (cM. pHc. 5) M CKOpOCTHOM
camonere SR-71A (cm. puc. 75) .

[lyteBasg ymnpaB/ifsemMOCTh Y CaMOJIETOB CXeMbl ~OecXBOCTKa”, KaK H y
CAMOJIETOB HOPMalbHOM CcXeMbl, OOecnieynBaeTca OTKIOHEHWEM DY/ HANpaB-
TleHHs H4 BEPTHKAIBHOM OmMepeHHH. MHorpa [is NMOBBIUEHHA MYTEBOH yNpaB-
JIAEMOCTH BBINOJIHAGTCA TMOJIBHOCTBI0 MOBOPOTHOE BEPTHKAJIbHOE OllepeHue,
KaK 3T0 CHeaHo, HarpuMep, Ha camoriete SR-7 1. [Ipu ABOKHOM BepTUKATBHOM
OMepeHHM y anmapara tuna "BecxBocrka’ ek THBHOCTh NyTeBOroO ynpasiie-
HUA MOJXeT ObiTh JONOJHMTENBHO yBelnyeHa nyrtem iddepeHumnanun o1KI0-
HeHHsT pylied HalpaBlleHuA Ha oBeux noBepxHocTAX. Ecnn yron oTKiIoHeHUs
PYIIAL HallpaBileHHs Hd Ka)K[OOH M3 BePTUKLIbHBIX IOBepXHOCTed OyueT Ipu-
MepHO B fiBa pa3a DOJIBUIMM B CTOPOHY, HaMpaBleHHY 0 K KOHIY KpbUid, YeM B
CTOPOHY, HAMpPABIeHHYH0 K ero LEHTPAIIbHOR YACTH, TO 1Yy TeBOH YIIPARIIA IOILHHI
MOMEHT BO3pACTeT BCIEJCTBUE YBEIHWYeHus II0DOBOTO CONpPOTHBIIEHHA OT
Bonpliero OTKIIOHeHWs: pyNs HanpaBileHWs W IyTeBas YIPABIAEMOCTb YIlyu-
lutes (puc. 16).

Iist coBpeMeHHBIX BBICOTHBIX CKOPOCTHBIX camMOl1eTos Tyita "BecxBocrka”,
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Puc. 16. [eiictBue nudpepeHUHANTBHOTO OT;
KJIIOHEHHA pyJieil HanpaBlaeHus :
Zins Zyep — OOKOBBIE CHILHL, BOSHHKARILME
Ha IMPaBOM M JIeBOM BePTHKANBHBIX Dneplﬁ-
uugx npu auddepeHUMANBHOM OTKIOHEHHH
pynelf HalpaBleHWs; a — IIJe40 ﬁoxonqllx
CH/l OTHOCHTEIBHO LEeHTpPa Macc anmaparg;
QXB_O — pasHocTh culi 1060BOTO CONPOTHR{lE-
HH{A JIEBOI'0 M MpaBoro BemeanLHm orte'pe-
HMH, BOZHMKAIOLAA BCIeICTBHE Jlmt:cpepeﬂ,im-
WIBHOTO OTKIIOHEHHA pynedl HampaBlleHHs;

?

Z”ﬂ 8 — meuo cunsi AXy, . OTHOCHTENBHO LEHTpa

Aga MACC annapara; WS, — YNpapnARIMA MOMEHT;

MiAZmp 2 se5)* Bynp, Spnep — YIIbl OTKJIOHEHHS Mpagoro
xg+dXgpd H NIEBOTO pyJedt HANPABN eHUA

neTaouIMx Ha OONbLUIMX BHICOTax, rae
IWIOTHOCTbL BO3[yXa Mana, cobcTBeHHOE
yTeBoOe eMII(pUPOBaHME, BOSHHKAIO1IIEE
OT [eHCTBHA BEpTHKAIBHOIO OMepe-

= £l HUSE, MOXeT OKa3aThCA HEJJOCTATOUHBIM.
dXg. Torma npuberawT K HCKYCCTBEHHOMY
Iy res AemMibUpOBaHHIO, T. €. HA [OMOLIb

HPUXOIHT aBTOMATHKA.

B cucremMy mnyTeBOro ympaBlleHUA
€amojieTa BKJIIOYA0T aBTOMAT, TAK Ha3bl-
BaeMblil JeMidep phICKaHHA, KOTODBIHA
HE3aBHCHMO OT IMepeMeLleHHH JIeTUMKOM
nefanei yrnpaBlieHUA TPWIAET [OMOIHH-
TelbHble OTKIJIOHEHHs pYJ/IF0 Hampasile-
HHMA. 3TH OTKJIOHEHHA NPOMCXOMAT NpH
OefCTBMM YIJIOBOH CKOPOCTH B TOpM-
30HTAJIBHOH IUIOCKOCTH (YITIOBOH CKO-
POCTH PBICKAHWA) M HANPABIEHbI B CTOPOHY YMEHBLUEHHS 3TOH YIJIOBOM
CKOPOCTH.

Mpr BuguM, Y10 cxema “GecxBOCTKA” MMeeT pHJI XapaKTepHBIX 0c06eH-
HOCTel B YACTH NMpPOJOJIBHON X BOKOBOH YCTOHYMBOCTH M YIIPABIAEMOCTH, ITH
0COBEHHOCTH ABIAKTCA MPUYMHON TOTO, YTO CO3JaHME camMOIleTa WIM IUlaHepa
TAKOH CXeMbl C YHOOBJIETBOPUTEIbHBIMU MWIOTAKHBIMH XaPaKTePHCTHKAMH
OKa3pIBAETCA JIOCTATOYHO CIOXHBIM IelIoM, Tpebymoium Go/blIoTe 0bGhema
TNpe/IBapuTelibHbIX KcclenoBanui, Takum 06pa3om, aBHAKOHCTPYKTOP, BBIOH-
pas cxemy GecxBocTka” mia cBoero GymyILUero camorera WM IUIaHepa, 3aBe-
HOMO MET Ha MU3BECTHBIH pUCcK. Mepa ONpaBAaHHOCTH TAKOTO PHCKa ONpemens-
€TCA MHOTMMM 0DCTOATENbCTBAMH. [MaBHBIMKM W3 HUX ABIAKTCA OTCYTCTBHE
JKECTKUX OF pAHUYEHHH 1O BPeMeHHU, OTHYLEHHOMY Ha MPOeK THPOBAHHE U MOCT-
POHMKY [aHHOTO alilaparta, a TaK)Ke HATMYMe MpefBapuIelbHOTO 3afiefia uccie-
AOBaHMil 1O H3y4YeHHI0 0COBEHHOCTeH 3T0H cXeMbl. I109TOMY HEYIUBUTEIBHO,
4TO cXemy “'GecxBOCTKA’ MPUMEHAIOT OYEHb HEMHOIHE CAMOJIETOCTPOMTENH.
B ycnoBusx xanuranucTHyeckoro obluecTsa ABHAKOHCTPYKTOD, HEpeaxko
XO35uH MNpedlpUATHA, YRIEKIMch cxemMoit BecxBocTka”, MoweT cebe mo3go-
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MTb, PHCKYA BIIOeHHbIM B NE/I0 JIHUHLIM KaMUTanos, TIOCTPOHTh camoneT
H IUTaHep 110 3TOHA cxeMe. [IpUMEpOB Taxoro poga 6pUI0 BeliHKOe MHOKECTBO.
UTaHHBIe eAHHHUB! H3 ITHX MAIIMH, KaK Mbl Jadblle y3Haem, NOLUFN B ce-
HHOE MPOMIBOACTRO M YCHELEMC MWCINyaTHpoBATHCh, B Hamiel c¢TpaHe
HCKOBbIE paBOTBI MO CO3NAHMIO ONBITHLIX CAMONIETOB M MIAHMEpOs, NMpeaMa-
IRdUeHHBIX IA WM3YYeHHA OCOOEHHOCTe#l cxembl “DecxBOcTia”, TUIaTeNibHO

aHHpPOBAIMCh, H 3Ta CXeMa BhibHpanack MMUDL B TOM (JIyyde, KOTHOA €€ HpH-
MeHeHMe GbII0 ONpaBAaHC JICTHBIMH NPEKMYIECTBAMM, ITHM OOvACHsAeTCA
OTHOCHTE/IbHO MeHBIlee KONHYECTBO TOCTPUEHHbIX H JIETABMX O TE¥eCTBEHH bIX
annapaToB CcXeMbl ~HecXBOCTKA™ MO CpaBHeHmI0 ¢ 3apyBexdbivu. HHIepecHo
NPOAHATIM3HPOBATD PASBUTHE HCIBITAHHBIX B IHOETe CAMOJIETOB M INIaHEepoR
THNa "GecxBOCTKA™, YTOGBI POCTIENMTh, KaK BIRATH HX RaHB0Nee CyecTBen-
Hble KOHCTPYKTHBHMbBIE OCOGEHHOCTH HA OCHOBHbIE JISTHBIC U THROTRKHBIE
XapaK TepHCTHEH.
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MEPBLIE WATH

Hnen camonera tuna "GecxBocTKa’™ 3apomtiace ewe BO BTOPOH NOMOBHHE
XIX pexa. B panvHefiteM oo 20-X rogoB TEKYIUETO CTONETHS GbIIC CApPOeKTH-
POBAHO, 3aNATEHTCBAHO, NOCTPOEHO M YACTHYHO MCOBITAHO B NOJRTE HECKOIBKO
MONHOPa3MepHBIX TUIAHEPOB M CAMOJIETOR, BBIMOIHEHHBIX Ge3 rOpH30HTATBHO-
TO OTepeHHu.

Ha pyGexe pekon. PazBuTie aBuauMi NpuMepHO O BTOPQH MOTIGBHHBI
XIX peka po mepsoro pecATvlerMa XX BeKa XapaKTepH3OBaIOCh TeM, IO
MHOTHE H300peTaTelli MCKANH TAKyR a?poMMHAMHYECKYH) CXEMY CaMOolieTa,
KoTopaa ofecieuuBaia Obl BOIMOXKHOCTH mornera, Iyt BbIOOpa cXeMbl MpK
IT0M GBUIH CcaMBIMH pasHooGpasHeivi. Co3paBakch, HANPHMED, TUIaHEPRE H
CAMOIIETBI B BHJIE OJHOFG Kpbia B¢3 rOPHIOHTANIBHOO Onepersa. Myl ynomsa-
HeM TONIBKO O TeX CAMOMETaX H IUIaHepaX, KOTOpble O TTHYACh 0C000i HOBM3-
HOH WIM HMeNH Kakol-AuBe jeTHI yenmex. He chemyer uMers 8 Bumy, 4tO
NOHATHE O JIETHOM YCAeXe B Te rogpl Opui0 cBOeoGpasHuM. Ecmu camomer
¢OBepHMN KpaTKOBPeMEeHHDI NIPELXOK WIHHOH B HECKONBKO OECRTKOB MeT-
PoB, I10 yKe CUUTAnoch nojetom. Bee pabotel n3oGperateneil B KOHCTPYKTO-
pos B 1875—-1908 rogpl, OTHOCALMECH K CAMONIETAM W JUTAHEPAM 583 ropu30H-
TAIBHOTO OTIEPEHHA, MOXHO pasfenHTh Ka OBe Goblnte rpymnel [lepeag — 310
HecnenosaTenpexkne  paboThi M MATEHTHI, 4 BTOpasg — HOCTPOGHHHBIE H HCIBL
TatHbie B NOJNieTe alliapaThl ¢ yeloBexoM Ha Gopry. M2 nepsoit rpynnes ocoBo
CTefiyeT OTMETHTL TPH BblAawmuecs paboTel, YeTKo ONpelielMBLIHe OCHOBHEIC
NpHHUHGNATPRBIE KOHCTPYKTHBHbBIE OCOOEHHOCTH CaMONeTOB THa ~HecxBoCT-
Ka” B Y3CTH ApPONONBHON YCTORUMBOCTH H GANAHCUPOBKMY.

Hepeast H3 X pabor — natenT ppauny30s A.Jleno n I, Cowo 1876 rona,
B KOTOPOM IOApOOHO ONMMcaHa a3poaMHaMHyecKasd KOMTIOHOBKA caMomnera
TH2 GecxBOCTKA”, MPOAONBHAA YCIONYHMBOCTE W GalaHCHPOBK2 KOTOpPOTO
0GeCneUNBATHCH TAK e, KAK M ¥ COBPEMEHHBIX CAMOTIETOB, FIePeIHHM Paciosio-
KeHHeM MenTpa Mace (na 20 % xopns! kpena) u S-o6pasnoit dopmoi npodu-
n# kpena (puc. 17).

Bomatouwedics  HcOTefOBATENBCKOK PAbOION, B XOTOPOH BlepBbie GbITH
OMHCaHbI KPUHIHNE! OGecTieueHUA MPOAOIIBHON YCTOHMHIROCIM H DaTaH cHPOBKH
OHOTO KpsUla Bed Onepenwa, ABMNCA [OKRAR pYyccKoro kaobperatensd
B.B. Koropa "YcTpoficTBO caMOJIETOB-A3DOIIAHOB™, CIENAHHBI KM B Mae
1896 roga Ha 3aceJaHMER BO3HYXOIUIABaTeNBHOro oTaena Pycckoro texum-
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eckoro obuecrea. KotoB eme B 1895 rogy mokasan mpocrei UMM JTeTHBIM
;(cﬂepHMEHTDM ¢ MHHHMATIOpHOH JeTaloweid mopensio (puc. 18) BO3MOX-
HOCTh OBeclieyeHHs NMpOJONBHOH YCTOHYMBOCTH M IPOJONIbHOH GallaHMpOBKH
ORHOTO Kpbina Gea onepexua. OH BIiepBbie IOKA3aIT, YTO NPOIOTIbHAs GanaHCH-
poOBKa ammapaTa cxemsl ~GecxBocTka” ofecrmeunBaeTcsi OTKIIOHEHHEM 3aiHeH
KPOMKH KpbUla KBEpXY.

Hpyro# pyccxuin u3obperarens C.C. HexjaHoBCckuUH, co3/iaBasg B KOHIE
MpOLVIOTO BeéKa KOpo6uaThle 3Meu pa3sHOH KOHCTPYKIIMH, pa3paboTan Kopob-
yaThifi 3MeH CO CTPETOBHIHBIMH TOPUIOHTAJIBHBIMM IUIOCKOCTAMH, KOTOpbBIE
COe[MHAIIHCh OPYT C APYTOM TpeMf BepTHKATbHBIMU MOBEPXHOCTAMH, CIyXa-
UMK KWIAMM 1A DyTeBol ycrofuuBoctH (puc. 19). Paamax Kpbrla Takoro
3Mesl COCTABMIAJI HECKOJIBKO MeTpOB. Ero npojionbHas yCTOWYMBOCTh [IOCTH-
ranach HajUlexallMmM pacloioKeHHeM [eHTpa Macc 3MeA B cBODO THOM MofieTe.
s obecreyeHuss NpOJONIbHOK GaTaHCHPOBKH TOPH30OHTAIBHBIM TOBEPXHO-
CTAM INpHOABaliach OTPHUATENbHAA KPYTKd HX KOHLUOB OTHOCHTE/IBHO LEHT-
panpHOH uact. braropmaps stoMy 3men HexknanoBckoro mele OTHENKHM OT
Jleepa COBePLIATH MPOJOIKUTENIbHBIH MapAIui noner. OmbIThl CO 3MEAMM-UIA-
HepamMy HexmaHOBCKOro ABWIKCH NMepBBIMH [AEMOHCTPALMAMYU B IO IOTINH-
TEJILHOM TOJIeTe K pyIHOH MOdeny tina “becxBocrka”,

W3 nocTpoeHHBIX M MCIBITAHHBIX CAMOJIETOB THNA “’GecxBocTKa™ ¢ YesoBe-
KOM Ha GopTy mepBhIMH GbUIM caMOJIeThl ¢ TAPOBbIMH ABHraTelAMH (paHiysa
K.Anepa. B 1890 rogy Apep GepeT MaTeHT Ha JleTeTelbHbIH aImIapaTt Wis BO3-
IOyXONaBaHus, Ha3bIBaeMbli aBHOHOM. IIpooGpazom camonera Aflepa ABHIACh
JleTyyasd MBI, Yy KOTOPOH yBE/IHYEHA 10 XOpJie UEHTPAIbHAd YacTh KpEDIA,
CBolt mepsslil anmapar, Ha3BaHHBI M “Don”, Apep mocrpowt B 1890 romy

Pue. 17. Camoner Tuma “Gecxsocrka’™: narent A. Iewo u 3. Nowo (®panuun)
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Puc. 18. Moaenu nnanepoe B.B. Kotora

Puc. 19. lnanep-ameii C.C. Hexpanosckoro

(puc. 20). Ho "Jon” oxazanca HeyCTORUMBBIM B TosieTe. OCeHBI0 CIEMyIOILEro
roga Aziep onATh KCIBITAT CBOH "J0I” ¢ HOBBIM NAPOBBIM KOTIOM. BC Bpems
UCTIbITAHMA annapar ciomanca. s npojoinkeHust paboT MHYHBIX CPECTB Y
Apepa He GbUIO, U OH, OTPEMOHTHPOBAB J01", BBICTABWI €ro Yl 0603peHHs
B [lapuxe. PaGotoit Apepa 3auHTepecoBaloch BOEHHOE BeJOMCTBO (paHLuM U
(punancupopano ero pabHeRume pabotel. K ocenu 1897 ropa Apep 3akaHum-
BAaeT NOCTPOHKY CBOEIO TPEThero annapara, KOTOpPbIH B OCHOBHOM TOBTO DA
cxemy ""Jona”, opuako 6but Gobiuero pasmepa. CwIoBas yCTaHOBKA COCTOSIIA
M3 [BYX TApOBbIX MBUTATelled, KaxIObi M3 KOTOPBIX Pa3sBUBAT MOILLUHOCTb
14,7 xBr (20 . c.). lllaccu GBUIO TpexxojlecHOE, ¢ XBOCTOBBIM KOJiecOM. B
okTsa6pe 1897 rona B Catopu MpoBOAWIMCH CeK peTHbIe UCIIbITaHUs " ABHOHA-37.
Bo Bpems BTOpOJi MONBITKH B31eTETh-€r0 3a[jHee KONECO, ABTAMLIEECH PyJleM,
He BCe Bpems KaTWwlIOCh No 3emule. 3aTeM BeTep CHeC aNlapaT ¢ HOPOKKH.
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Puc. 20. OgHomectHbili camoner "Jon” woHerpykunu K. Agepa (Opanuua) ¢ napoBbiM
ABHraTrenem

BpUto N1 3TO ABHKEHHE TONETOM — HesiCHO, IBUTaTeny y TPeThero anmapara
obecneuHBay Harpys3Ky Ha mowHocts B 136 H/kBr (10 krefn. ¢.) , uto 1no3so-
JAN0 eMy coBepluath nojieT. OmHaKo NMPH MCHBITAHUAX OGHAPYXMITOCh OTCYT-
CTBME Y caMojleTd YCTOHUMBOCTH H yIlpaBlisieMOcTH. BoeHHOe BegoMCTBO
duHaHcHpoBaHUe paboT Afepa npexpaTHIO, U annapar 6b0l NepefaH B Myaei
HekyceTB M pemecen B [Tapwie. 310 Gpla nepBas MOMBITKA HATYPHOTO UCIILITA-
Husl camofieTa TMINA “BecxBocrka”,

Cpemm MHOTMX MOMCKOB KOHCTpYKILHM#E camornera Ge3 omepeHus ciefyer
OTMETHTE ellie [IBa anmapaTa,

Hexotopbie usobperaresy, pabotapume B Havane XX Bexa, HAUBHO TMOJa-
rajii, 410 eclid YCTOHYMBLIA NONeT BO3OYUIHOrO 3Mesl MPOMCXOIMT Ge3 ropu-
30HTAJIBHOTO OIlepeHHs, TO ¥ camorery He notpebyercsa onepenus. [Ipu stom
OHM, aHANIM3NPYA TOJIeT TapallnTa, CYMTAIH, YTO OCHOBHBIM yCIOBHeM OBec-
leyeHHUs ero yCTOWUMBOCTH ABIACTCS pa3MellleHHe LeHTpa Mace BCero annapara
CYUIECTBEHHO HUXKe Hecylled moBepxHocTH. Ha ocHOBe aTux paccyskueHHH
CO3[aBanuch caMosIeThl B3 ONepeHus, HO ¢ Upe3BbMAMHO HU3KHUM paclosIoxKe-
HHEM LeHTpa Macc. 1o TakoMy My TH OUUTH KOHCTpYKTOpbl T.Byiid B PyMbIHuu
u X.Jnexammep B danuu,

Inexammep B 1905 rogy NpoOBOMMT MpeHBAPUTEBHBIE K CIEPUMEHTBI €
Tetarouieif MoIenpto cBoero 6yayuero anmapata B macurage 1: 20 ¢ gsurare-
7lem, paboTaBLMM Ha CKaTOH yrilexkucnore. B 1906 romy oH nocrpow! cBoi
NEpBbIA camMOTIeT, He MMeBILMIA onepenus. 10 GbUT caMoNeT-OUINIAH C TAHY-
UMM BHHTOM, BpalllaolUMMCA IBUraTesieM BHY TPEHHETO CrOpaHHA MOLLHOCTHIO
okono 13 kBt (18 1. ¢) (puc. 21). BepxHee Kppulo Kpenuiock K HUKHEMY
Ha pacyanikax ¥ ¢ NOMOLLIBIO [1yroo6pa3HOl NOBEPXHOCTH, COCTABJIABILEH OHO
Uenoe ¢ peHTpambHOH 4acThio HUXKHEro Kpbula. BepXHee KpbUlo HMENO 4aifKko-
OBpasnyio dopmy, o6pazoBanHyw fgedopManMedl MATKOH KOHCTPYKUMH ero
MoBepxHocT. Huokiiee, OCHOBHOe KpbUIO B IUIaHe HAalOMMHANO 1o (Gopme
OBbmmbIE pomMBuuecKuil MIOCKUIL 3Mell CO CPe3aHHbIM HIKHUM YITIOM, T1e
Pacmonaraics 3ak puUIOK, BBINOJIHAWUMA GYHKIMK PyJist BelcoTsl. JIBUraTesns
C TAHYWMM BUHTOM pasMeLlalica BIlepef OCHOBHOTO KpbUld TAK, 4TO MOTOK
OT BuuTa ycrpenuisuics noj ayroo6pasHyio MOBEPXHOCTh UEHTPATBLHOR udcTH
Kpbuna,

XapaxK TepHOil 0CoBeHHOCTHI0 camoiieTa Jriexammepa GbDla MAATHHKOBAA
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Puc. 21. OguoMecTHbli camMo-

et "Inexammep-iI"” KoHeT-

pykumy X. Jrexammepa ([la-

HyA)} ¢ NBHTATENEeM BHYTpe-
HETo CropanHA

NOABECKa JIETUMKA HM3KO Hal KpbUIOM H HUIHWE KHHEMATHYECKOH CBA3H B
er0 OTKNOHEHUAX ¢ OTKIOHEHUEM 3JAKPHUIIKA, PAZMELIEHHOTO BAOTL 3afHel
KPOMKH RMXHero kKpbela, B centaGpe 1906 roma 3nexamMmep cOBepIlIUT CBOM
NepBbIH yCAGLMBI 1OTeT Ha 3TOM CcamoNele, MOJHABUMCh Haf 3eMAGH HA
BBHICOTY OKOJO MeTpa, W BLINONHWA Gfaronofywiyio mocajaxy. Camoner Obo
cororpadupoBaH B ITOM MONETE, H OH OKAIANCA HEPBHIM CAMOJIETOM THIA
’BecXBOCTKA™, KPATKOBPEMEHHBIA NOOAET KOTOPero 6bUT [I0KYMEHTATBHO
3aQRKCHPOBAH.

Cems, paBuee Boxompl. Haubonslero nertHore ycilexa JOCTHITIH KOH-
CIPYKTOpBI, paboTaBliMe HAfl €O3JaHMEM IUIAHEPOB H CaMONETOB THRa “Bec-
XBOCTKA", MPOAOIbHAA ¥CTOAUHBOCIE ¥ BAIAHCHPOBKA KOTOPLIX 00 ceunBa-
nuck kpeinom. Ero ¢ropma Gbila 3aMMCTBOBAHA Y NIETAOWETD CEMEHH SHAHEL
LiaHoHwa, Ha3RaHHOM TaK B YeCTh £ro MePBOOTKPbIBaTeNA xuokomMo LlaHoHK
e 1737 rony (puc. 22). 31a nuaHa pacter B MHzoHe3uu ¥ Ha QuAMAMMACK KX
ocrpoBax. Ee mnon, packpsmasch, 0cBOGOKIAET KOMKUUSCTBO CeMAH, KOTO-
prIe MOLYY cOBepllaTh IWIaHKpYiolnMe NosteTh. Camo ceMA NpenctasnsaeT co 0o
MIOCKOE 3epHO, OKPYREHHOE OYeHb TOHKOH TKaHbI, YCWIEHHOH BONOKHAMH
H ofpasyiuiell NHCTOK, KOMIBI KOTOPOTO OTTAHYTHI HA3ad OTHOCHTENBHO
CaMOro BeCOMOTC FeMEHTa CeMEHH — 3epHA, T. €. OHH HMEHT CIPEAOBUTHOCTD,
Pasmax nertatowero cemeny pased 127203 mm, Xopoa — okono 60 mm, a
Macca — OKI0 6 r. B ¢BoGoHHOM rnonere KOHUBl ceMeHH, Oedo pMUPYACE,
00342107 OTPHUATENLHYK KPYTKY OTHOCHTENIBLHO €rC LEHTPAIBHOM YACTH, YTO
8 KOMOHHAUMH CO CTPE/IOBHIHOCTBIO O0eCetHBaET NPOAONbHY I SaIaHCHpOB-
Ky B NIOReTe, 4 NPOACTBHAA YCTOHUHBOCTE 0030aeTCA NePEOHUM PACHNIOKeHHE M
ueHTpa mace (oM. puc. 22) .

B 1899 rony dpavnyackuii npodeccop [.AnHIIep onyBIHKOBAA CTATHR
O NETAMOWHX pPacTeHHAX ¢ OMMCAHMEM JIeTHBIX CBOHCTB cemeHM LlaHonwua.
B nocmenctenu Iuurrep oGpatwn BHumamwe cBoero mpyra P.Amn6opHa,
BIKQIBHOTO Y4uTenda u3 DamGypra, Ha cBOMCTB2 3TOTO NpUpPOMIOTO [aHepa,
Nocne usyvenns cpoitcts cemenn Uanonua AnbBopH yBemwicA B TOM, 4TO
KpBUIO caMOfeTa [OIKHO HMETh TaKy1o e GOpMy. DTY KIEH0 OH HANIONHN B
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Puc. 22. Jletaiouniee ceMs THAHBLI
Manouua

Gpoumnope "O6 ycTONYMBOCTH
a3porIaHoB”’, onyGImIUKOBaH-
Ho#t B 1897 rogy. B 1904 ro-
ny AnsGopH B Bene caenan
HayuHbIi poxnajg ' fBnexue
COTPOTHBIIEHHA B HKHIKOC:
TAX’’, B KOTOPOM IOIYepKH-
BaJl, yTo nomner ceMeHu llaHOHMA ABNAETCA UIEATbHBIM IPUMEPOM ILIAHHPO-
BaHHSA.

B ABcTpuM M AHITIMM psJl YYEHBIX H KOHCPYKTOPOB 3aHHTEPECOBANIMCH
BO3MOXKHOCTBIO CO3JaTh CAMOJIET ¢ KPBUIOM, B KOTOPOM 3&I0XKEHBI O CHOBHbIE
a3poJIHHAMMYECKHe NPHHLMIIBI ceMeHH 1laHoHua, 06GecneunBaloiHe emMy yCTom-
uMBOCTh B ToneTe. IIMoHepoM B 3TOM fdesie oxazancs M.ITpHX — cocTasTeNd-
HbH aBCTPHACKHHA MpomblupieHHUK u3 Mopasuu. On Bmecre ¢ @.Bencom no-
cTpoun nnaHep B ¢opme cemeny llanonua. 10T TWiaHep npeacTaBnswl coBoM
TPOMO3[KYI0 KOHCTPYKIHI0O H3 6amMbyKa M M0NI0THA ¢ GOJbIMM KOTHYeCTBOM
pacyasioxk, ONMPABLIYIOCA HA llACCH B BHje calazok (puc. 23). B oxrabpe
1906 roga na srom mnaxepe Bency B mecreuxe TpayTeHnay ymanock OCyLIECT-
BUTb TUIaHMpyloiui nojter Ha 250 m ¢ xonma. JIns sroro 6buia mocrpoeHa
CTapTOBas JIOPOXKKaA C pellbCAMM, M0 KOTOPBIM KAaTHIIACh He BOMBIIAM TENEXKA C
wianepom. Ihranep Berica u Irpuxa He umell opranoB ympapneHus. JleTumk,
CTOS, YNpPaBIIAll IOJIETOM INOCPEICTBOM HAKIIOHA CBOEro KOpIyca B TY WIH
HHYI0 CTOpPOHY. 3TOT mWiaHep GbDI MepBbIM B WCTOPMM aBMALMM aMNapaTom
THIA "GecXBOCTKA™, HA KOTOPOM YelOBEK COBEpLIMII YCTOHYMBBIA TONTHOLEH-
Hblif MOJTeT.

AHrnuickuit u3obperarens u KoHcrpyktop Il.Beiic B aBrycre 1907 roma
NOJIYYWIT MATEHT HAa CAMOJIeT THMMA “HecXBOCTKA™, YCTOHYMBOCTh H YIpaBiise-
MOCTh KOTOpOro obeclleunBaiich TOMbKO (GopmoH kperia. Kpepio no cBoe#t
KOHQMrypalMu B IUlaHe HAMOMMHAIO ceMs llaHOHMA, HO MMENO HECKOJBKO
GonbIylo CTpeNOBHAHOCTD, W ero KOHIBI TaKKe ObUTH OTOrHYyTHI KBepxy. Jlis
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Puc. 23. lnanep koucrpyxkuuu @. Benca u H. 31puxa (Ascrpun)
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MPOBEPKHM JIETHBIX BO3MOXHOCTCH [IPHHATOH CXembl camolieta Ben¢ B
1902-1908 roapt cTpOoMT U HChbITBiBAET B monieTe oxono 200 jerawonmx
MOJIenelt ¢ pasmMaxom Kpbuia 10 2,5 m. B 1908 romy on crpout nuanep mis
nojera uenoseka (puc. 24). Iliaep MMen BepXHee pacllONOKCHHE KPhHUIA,
KOTOpOe Kpeluioch K (ro3eluibKy Ha nopxocax. Ha stom mmamepe B 1909
rogy I'. UHIIAHA OCyLIeCTBHI IUIAHMPYIOUMI CHYCK [OanbHOCTBIO 2.4 KM ¢
ropel AMbepiiei B rpagerse Cyccexc. Hosnroe Bpema 3ro poctukeinte He3-
MOTODHOTO NOJieTa CYMTANOCh PeKOpOHbIM. B TOM ke Toay Beiic Ge3y aleunio
NbITANCA CHAGMTD 3TOT IIAHEp [BUraTesieM, KOTOPBIA [0JKeH BRUT BpallaTh
B pa3Hble CTOPOHDI B4 BO3[IYLIHbIX BHHTA, Pa3MELICHHBIX B MPOPE3AX KPbINa.
Beiic yBenuTenbHO pojieMOHCTPHPOBAI, YTO KPBUIO ¢ OTTAHYTHIMH Ha3a/( KOH-
1aMH, T. €. CTPEIOBK/HOE, uMelolllee OTrUb 3afHell KPOMKH KBEPXY, MOKel
obecnewTh [OCTATOYHO MPOMIOIKMTENbHbIA YCTOMMMBDBIA DoNer. IT0 Gbi
UepBBIH 3HAYATE/IbHBIA LU4T B OCBOSHMM NWJIOTHPOBAHMA aNNapata Tuna “Hec-
XBocTka”. :

JleliTeHaHT GpPHTAHCKOM apmun 1, JJakH, 3aHEMaBIIMIACA NOCTPOHK 0K
BOSMYIUIHBIX 3MEEB 1A MOJBEMA YeNOBEKa Ha 3aBOJIE IPUBA3HBIX a9POCTATOB
B l0xHoM DapHGopo, Haunuas ¢ 1905 roga paboTaeT Ham CO3MAHKEM YCTONM-
BOro camonera, Ha KOTOPOM MOXKHO Ob110 Obl COBEpLUIATE THTE IbHbIE TCIIEThI,
He ynpaBnAs um. IlaHH, NDUHSAB 33 OCHOBY /€0 a3POMMHAMUYECKOMH KOMIIO-
HOBKH ceMenu llanonua, Mpuman Kpbuly camonera npAMONHHeiHbIe ouepra-
HHA, SHAWMTE/bHYI0 CTPEIOBHAHOCTS, MOCTOAHRYIO LMPMHY BONb Pa3Maxa u
BbIOpan cxemy OumaHa. [lepemHne TOUKH KOHLEBBIX YHAaCTKOB BEPXHELQ M
HIDKHETO KpbI/IbeB GbUIM CMEIUEHbl KHH3Y OTHOCHTENBHO WX 340HMX TOUYeK
TaK, UYTO MeXIy KOHLEBOH XOPJOH U LEHTPANIbHOM YaCThio KPhia 0OPa30BbIBA-
71ach OTpHUaTenbHas kpyTka. Ha ochoBaHuu nmpesBapui¢ibHBIX ONBITOB ¢ G-
MaKHBIMH MOJEIAMH NJIAHEPOB M C TOJHOpa3MepHBIM miaHepom D-3, ucmsl-
TaHHEIM B NOJIeTe oceHbio 1908 ropa, JlanH yGenwics, 4T0 CaMOTIeT ¢ KPbUiom
TaKOH KOHHUrypauuyn GyIeT jierath JOCTATOYHO YCTORIMBO Ge3 onepeHus.

Ilepesiit 6unnan D4 no npoexry Hauna 6sin MOCTPOEeH M Menbitad B 1908
rogy. Moutsocts ero cumoBoit ycranosku 18,3 xBr (25 n. ¢.) okasaracsk
HEeJlOCTATOYHOH, ¥ NOJET WMEI JalfbHOCTb BCero 37 M. Cnenywuei ero KoHe-

Puc. 24, Inanep koner-
PYkumu /1. Beiica (Anr-
nus)
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TpyKUMed Obul [BYXMecTHbIi Ounman D-5 ¢ moropom “Tpun’” B 44 kBr
60 1. C.), PACTIONIOKEHHBIM B LEHTDAJIbHON TOHIoNe (ro3esska 32 JIeTUMKOM
(puc. 25). Ban storo nBurartens, Kak u Ha Gumnane D4, nepenasan BpauieHue
[OCPeACTBOM PEMEHHOW fepefay [ABYM TONKAIOWIHM BWHTaM, PacroNOXKeH-
HBIM 110 00e CTOpOHBI (pro3enMka M YKpeieHHbIM Ha depme. Kppuiba umenn
CTpenoBHAHOCTE 0Komo 30°.

Xapak TepHo# ocobeHHOCThI0 GUMIIaHOB JIaHHA SABIIANACH TAKXKE OTOTHYTas
BHH3 33[HAA KPOMKa KPbIIa B MeCTe €ro KpemieHus K Qo3esIfKy, YTo cro-
coBCTBOBANO YBENHYEHHI0 KPYTKH Kpbia. 062 Kpbuia MO KOHLAM COe/IMHA-
JIMCh BEPTHKAJIBHBIMM IUTOCKOCTAMH, CIYXHBUIMMH Kuiamu. Kpome toro,
MEXOY KpbUIbAMH BbUTH YKPEmIeHbl LIECTh MAp CTOeK C GONbIUMM YMCITIOM
pacuaiox. PyiieBbie [OBEPXHOCTH B BHi€ 3JIEPOHOB, pacnonaraBluKecs Ha
33[HHX KPOMKaX y KOHUOB KpbUIA, YIIPABIIAIHCh PasfenbHBIMHU PhIYATAMH U
CITY KW JUTA TIpOJONBHOTO VIPaBIieHNHA U 1A YIIPABIEHHA KypPCOM, TaK KdK
py7b HAMpaBJieHus 0TcyTeTBOBAI. [llaceu faske s TOro BpemeHy MpejIcTaBIis-
110 cOBOH JOBOIBHO CIOMHYI0 M TPOMO3AKYI0 KOHCTPYKUHIO. [IpH HClbITAHHAX
caMoJleT TI0Ka3al OTIHUHYI0 YCTOHUMBOCTb B monere, a 20 gexabpsa 1910 rona
JaHH BIepBble B HCTOPHH ABHAUMH IPOJIEMOHCTPUPOBAI lepen KOMHCCHEH,
B KoTopyw Bxouwt ¥ O.Pafit, npogoriuTenpHpld MONeT 0e3 NpUMEHEHHA
ynpasnerusa. Camoner [JlaHHa BolemcTBHE OTPHULATENBHOH KDPYTKH KOHIOB
KpblIa TIPH PE3KOM YBeJIMUEHWM YIJIa aTaKM HE TepsUl MOIepeyHOH ympasiisi-
€MOCTH, a MOCTEeIEHHO OIYCKAall HOC, IepeX0/iA Ha MEHBIIME YTJIbl ATAKH.

Bee nocnenyroume annapatel JlaHHa cTpoOMIIMCE 10 a3pOIMHAMMYECKOM
CXeme, aHAIOTHYHOH cxeme Ounnana D-5. Pasnuua saknipvanacs rolbko B CH-
JIOBOH YCTAHOBKE, KOTOpas HauiHas ¢ Oumpana D-8 Obuta OIHOBHHTOBOI.
Hexoropeie u3 camoneror [laxxHa oGopynoBaiuck OOGBIUHBIM YIIpaBlieHHeM,
PYuKa KOTOpOro NocpecTBomM fuddepeHimana coeIMHAIACh ¢ NIEPOHAMH, Bbl-

T

P 4

Puc. 25. Camoner D-5 koncrpykuuu [1. [lauvwa (Adrnuna)
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NOMHABIAMH ¥ QYHKUMH pyneit BLICOTH. B 1912 Toxy GpaHuy3cKHe BoeHHbIe
BRacTH npeyioxiuin dupme “Huwmop™ noctpouts camonet Hanaa. Hpepsa-
purenbHo nerumi K. Dennke coBeplnut nepeneT Ha oaHOM 3 fuinanoe JlauHa
n3 Anrnux 80 Opanunio. 310 6bUT NEPBLIH B UCTOPHH MAPLUPY THRLH NepelieT HA
camonete THna “fecxpocrka’. B mexabpe 1913 roga dgupma "Heronop” no-
cTpomna mo nmuuesud ounnand Janna u ok cnoHipoBana ero Ha Napusxexod aBua-
IHOHHON BBICTABKE.

B 1914 romy ¢upma “Byprecc™ (CHAY npuoGpena ApaBa Ha NOCTpOAKY
camoneroB Hauna, Oua mocrpowna B 1916 rony pBa mRyXMECTHBIX GHMIUIAHA
Hanna Ha nommapkax. Itd rugpocamonetht ObitH Ha cnyxGe duota CHIA
o 1919 ropa. B 1915 rogy dupma "Byprecc” nomywuia npis 3a reapocaMo-
net "Byprecc —IlaAn” . Pa6oThi JlaHHa no NpakTHUECKOMY OCBOSHHI0 caMOlera
THNA "OecxBocTKa ¢ BOTMBIMM YITIOM CTPEIOBHIHOCTH ChirPATN 3HAUMTERb-
HYI0 pONb B PA3BHTHH CAMOIIETOB ITOH CXEMBIL.

Oburaemoe Kkpbino. B konue 1921 roga 8 MoCKBe BO3HHK KPY*KOK TIHOGH-
Teneit nnaaepuama “Tlapauwmd nomer” npu Axapemuu Bosuynmore ®nora. B
YHCTe AepPRBIX WICHOB ITOFO Kpy»KKa ObIN MONOICH KOHCTPYKTOP # n3obpeta-
teny B.W. UepanoBcku#i, chirpaBlnii B HATBHEHLOEM 3HYUTENBHYH) pOIy B
CTAaHORNICHHH COBPEMEHHON KOMIOHOBKH CamMOJIeTa TKIA '"Netaoilee Kpeno™ ¢
LEHTPAIbHRIM Pa3MenIcHHeM KHNA. Yke B Te Tombl YepaHOBCKHA NpedcTapnAn
cefe cxeMy camonela B BHOE OJHOTO KPhDIA, KOTOPBIA 0H Ha3brBan "Burtamua”
{B MepeBoHe © NaTHHCKOIO AJIRIKA — MU3HEHHOE NMpPOCTPAHCTBO). ¥ Takoro
¢aMoneTa BHYTpeHHHUA oGbeM Kphiia BOIKeH GbIN HOABHOCTBIC UCTIONG30BATh-
Cf KAK ONA PA3MELIEHNA BCEeX IMEMEHTOB KOHCTPYKUME, TaK Y MTA MoneaHoA
HArpy3IKH — MACCaXKHPOR, rPY30B, rOPOYETO ANA BBUTATENEHA W CaMMX DBHFa-
Tened. Hpea “neramuero kpbina’ y YepaHopckoro BO3HMK/IA B TO BpeM#,
KOI3 B CaMONeTOCTPOEHHH TOCHOOCTBOBANA B OCHOBHOM CX&MA pacuanousoro
Gunnara. Mo lampreny Yepavopekoro, ¥ “'neraoiero Kpbila” GOJOKHBI BeiTh
MHHUMAREHLIME BpeHOS BOIAYINHOE COTPOTHBNEHHE M MACCA KOHCTDYKIMH,
YTO MOIJIO CYLIECTBEHHO YITYHIINTL JIeTHbie XapaK TepucTUKH. CBOW MPaK THYEC-
KYI0 paﬁory YepadeBCK I Haa)l ¢ AOCTPOMKH [UTaHEpa fio cxeMe oBUTaeMoro
Kpbina”. OH Br8pan ¢opMy Kpblila B IUTaHe B BHIIE napaﬁonmecxon KpHBOH,
TAK K2K NpH 3ITOM BHYTpenHHe obbeMbl Kpbina, NpedsasHadeHHble NNA pa3-
MellleHHA MNOe3HOA HATPYIKH, ApH 33RAHHOK NMAoWAIH KPbINid 0Ka3biBATHCh
Hay GOMbLLIEMH,

Tlepeniit Tiatep ‘lepauoacxam BUU-1 ¢ mapaBonuueckysm 8 nnake Kpol-
oM Bh nocTpoek cuaaMy kKpyxka “Tlapsuni noner”, Ero xoueTpykups —
UENBHOASPEBARHAA, DpOgMLTD  KPbUla - ¢ OTHOCHTENBHOH TOMWIMHOM 20 %,
YonuneHue Kpouta %b,]J'IO BbIBPaHO HeGostpliuM — Beero 2.

JtoT nnawep LN pHBe3eH Ha | BeecowsHpe UGUCPHBIE MCHBETAHMA
B 1923 roay, 0HiK0O B RORETE HE HCTIMTHIBAICA,

Bropoit mnauep Yepanorcroero “TlapaGona” BUU-2 (puc. 26), noctpoen-
HuH cHnamu OBwectsa Apyseir BoytyluHoro dnota npu Akafgesmud Bosnyur-
voro ®niota B 1924 rogy, HMelt 3aHWHTENBHO §0Jlee COBEPLIEHHOE KPBUIO, YeM
€ro NpepuecTBeHHHK . Y nueune l\‘pb!.llii wiatepa BHY-2 Geuio 4, ovsocutens-
Ha#A TOMHHA Tpoduns B newtpe — 11 %, npomnsy — "Teturen<436”. Kpsino
OBUIO  UENBHONEPEBAHHGE M HMOIO BeChMA MUIYI0 YUENBHYH MAcey —
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Puc. 26. Ilnanep tuna “neraiomee Kporio” BUY-2 xoucrpywxuun B.W. Yepanosckoro

2,24 kr/m*, uTO OBBACHAIOCH PAUMOHAIBHO BBIGPAHHOH (hepMEeHHOH MHOTO-
JIOHKEPOHHOH KOHCTPYKIMUEH,

XapakTepHoil ocobeHHOCTbI0 TUIaHepOB YepaHOBCKOro, B YAaCTHOCTH
mradepa BHU-2, Gputo TO, yro neTyMK NOJHOCTBI0 pa3sMelianca B Kpsule.
[log weHTPaILHOH YaCTBIO pacloiarajock OfHO Kojleco B oOTexatene, M0
KOHI[AM — KOCTBUTH-MOANOpKH. BeA 3aHAsS KPOMKA KpbUTa — NMOOBHKHAA U
Bbina 3ansaTa snesoHaMu. [anep BUY-2 umen BepTHKabHOE OMEpeHHe, pa3me-
LIEHHOE MO MpOJOIBLHOR OCH alnapaTa M COCTOABILIEE W3 MOJBHOCTBI0 HOBOPOT-
HOTO pynaA HallpaBneHus 6e3 KWiA, OTKIIOHABLUETOCA, KAK 0ObIYHO, OT HOKHBIX
neganed. ITOT pylib HAMpaBleHWA OKa3allCA HENOCTATOYHO 3hdeKTHBHBIM
H3-332 MAOH NIOUIAIH U Maloro Tievd. IeBOHbI, PAcloNoKeHHbIE BJIOTb BCEH
33[HCH KPOMKHM KpbUId, HMEIHM OCeBYl KOMMeHcauuio okono 20 %, yro nos-
BOMTAIO 3HAYMTENILHO CHU3MTDL [ABIIEHHE Ha PYuKY ynpaBnenus. OpgHokonecHoe
iaccH oBecrneyMBano CTOSHOUHBIH yTOomn 15-18°, uro criocoBeTROBAIO BbiCTpO-
MYy OTphIBY mnadepa ot 3emid. Ha mnawepe BUY-2 B 1924 rogy na 1I Beeco-
103HbIX mpaHepHbix HclibiTaHuax B Koxrebene neruwxom b.H. Kypnpuibim
6bUT0 BRIMOAHEHO 27 MONETOB, W3 HUX BA — napsuux. HanBostee mposonxu-
TelIbHbI mapawuit noser wiwica 1 mun 20 c. [IpojosibHas yCTOHUMBOCTE
M ynpasnsemocts nnadepa BUY-2, no mueHdw j1eTuyuka, 6bUTH HO pMATTBHBIMH.

Ha ocxoge onpita pasote: ¢ nnanepom BUU-2 Yepanorckuit B 1925 roay
MpoexTupyer u crpour mwiavep BUY-4. [Lnanep BUY-4, yripasnseMblii J1eT4u-
Kom IT.A. BepxBuuknm, Ha [11 Beecowo3sHsix TIaHepHbIX HCTbITausx B KokTe-
Bene B 1925 rogy 6eut B nosere | mun 10 ¢. Y storo mwianepa He Buulo BepTH-
KallbHoro OnepeHu, OHAKO ero MHNOTIKHBIC XAPAKTEPUCTUKH [IPAKTHYCCKH
HE M3menumeb o cpaBHeHuio ¢ 1ianepom BUY-2.

K konny ausaps 1926 roja 6t nocrpoen camoner BUY-3 (puc. 27) . Ero
OCHDBHBIE KOHCTPYKTHBHBIC OCODEHHOCTH, B TOM UMTIE cHCTeMd YIPABIIEHH A
MICBOHAMU, BbUIM TAKHE KE, KAK U v tuiaepos bUY-2 u BUY4, 3a ucknioue-
HHEM Bojiee MOUIHOIO BEePTMKWILHOTO OMEPEHMS, PACIONONKEHHOTO B LEHTPE
JAlHeH kpomiku Kpeuta. llaceu camoneta GbUI0 BLINOTHEHO OHOKOIECHBIM —
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Puc. 27. Tepsoiil camoner-MoHonaan thna detawiiee kKppino'” BHY-3 koHerpykumm
b.H. Yepanoeckoro

C KOJIECOM, pa3sMeLeHHbIM 110 MPOJONBHOM OCH aNnapata, v ¢ OBYMA KOHUEBbI-
M nomiopkami. Ha camonere ucnonp3oBaics MOTOP BO3OYLIHOTO OXJ1asie-
Hug "biiexbepn’ momHocteio 13,2 kBt (18 51, ¢.) ¢ TAHYWMM BHHTOM. M3-33
IUI0X03 paboThl MOTOPA HE MPEACTABIWIOCh BO3MOKHBIM BbIABUTL BCE MOJIET-
Hple KauecTBa camorera. OpHako nerwvk KyrapuH, cOBeplIMBLIMIL Ha camoreTe
BHY-3 psaa noneroB, M3 KOICPBIX CAMBIA MPOIOIIKUTENbHBIA BbUT 3 deBpasts
1926 ropga u mnuncAa 8 MHMH, cienan 3aK/IlYeHHe, YTO CaMOJIeT MOXKET YCTOH-
WBO JIETATh M XOPOILO YNpaBisercs.

Camoiter BHU-3 sBuwics nepspiM B Mupe ya0GHBIM B MWIOTHPOBAHUH
CaMOJIeTOM-MOHOIUTAHOM THNA "JIeTal0lIee Kpbulo™" ¢ BEPTHKAIIbHBIM OlepeHH-
€M, Pa3MEILEHHBIM BJIOJH MTPOJIONBHON OCH camosera. MMEHHO Mo TaKoH cxeme
CTPOMIIMCh B JATBHEHIIICM BCe XOPOLIO JIeTaBUIME camosieTsl 3Toro tdna. Tak,
ewe B 1926 rojly B HalleH cTpaHe DbUIO MOJIOKEHO HAYATO CTAHOBIIEHHA CXEMBI
camosteta "BECXBOCTKA B TOM BMAE, B KOTOPOM OHA BOIUIOTH/IACH B KH3Hb B
HACTOALLEE BPEeMA.

MEPBLIE IOCTUXEHUA

B rpisnateie roabl Maes NIETAanWero Kpeulat KaK caMoseTa ¢ HauMeHs-
1M JIODOBBIM COITPOTHBITEHHEM H HAMMEHBILICH MACCOH KOHCTPYKUMH YBIIEK-
114 MHOTMX dBUAKOHCTPYKTOpOB. Hakommendnit rogaMH OMNBIT CO3JaHUA
CAMOJIETOB M IDTAHEPOB CXeMbl “'BecXBOCTKA™ M pasBUTHE ABHALMOHHOH HAYKH,
OCOBECHHO COZANUE HOBRIX camOBATAHCH Y WILHXCs Tpoduile Kpbuta ¢ S-06-
PA3HOM  cpedHel JIMHUCH. 1O3BOJIWIM ABHAKOCTPYKTOPAM CO3/1aTh 0Opasiibl
caMoIeTon THIA UHeexBOCTKA', KOTOPBIE B HEKOTOPBIN CIYUAAX TIPEBOCXO-
AITH 10 CBOMM JIETHO-3K CIUTYa TALIHOHHBIM XA PAK TePHCTHICAM CaMOJ1eThl 0 DbIu-
HOW CXeMBl.

Yenewpie nosnerst. [ocie Xopoiei OUCHKH A0 TAKHBIX XA PAK T PUCTHK
nerkomoropioro camoiiera bUUY-3 B.W. Yepanorcekuit 8 1928 rojay npoextd-
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pyeT M CTPOHT IBYXMECTHBIH K CIIEPHMEHTANIbHBIH CaMOTIET BWY-7 uenshope-
peBAHHON KOHCTPYKIUMH € KPbUIOM Hapabonuueckol Gopmel B iulabe. Camoner
BHWU-7 6bu1 noctpoed B koHue 1929 ropa. Ipbuio camonera uMeno npoduns
¢ OTHOCHTENBHONH TONUIMHONK 10 %, nMocTpoeHHbIil MO KOHTYPY NOorapudmuyec-
koit cnvpanu, Ha camonere crosn asurarens Bpucrons—JToumdep™ mouw-
HocTbi 73,5 kBt (100 5. ¢.)  Bpam@Bmi Tanyumit BUuT. B cpegned uacty
KpbUTd PACTIONAarajics XOpowio obrtexacmbiii (1o3e/iK (B MEPBOHAYAIBHOM
papUaHTe CHADMKEHHBIH OJTHOKOMECHBIM LLACCH), @ 110 KOHUAM KpPbUId paciiona-
ralich 1MOBOPOTHbie KWIK. Tlo[ 3aiHell KpPOMKOH Kpbila ¢ Kau/I0H CTOpPOHL]
HAXOMW/IHCH [1B€ Taphl PY/IEBBLIX 3AKPRUIKOB, HMEBLUMX IMEPEBEpPHYThIH 11po-
dwib. BHenlHHe 3aKphUTKH pabOTAIM KAK 31eBOHbI, 4 HEHTPAIbHbIE — CITY Y
OPraHaMi [ONONHKTEIBHON TIPOJONEHOR  DaNAHCUPOBKM, PeTYNIHpYenMbiMy
JIETYHKOM € [OMOLIbK CIIEIMATBHOTO phluara. Bo Bpemsa 10JeTa BhIABMIACK
wioxas DOKOBas YlpaBIfgeMOCTh CAMONIETA U HA 3eMITe, U OCODEHHO B BO3IYXeE.
B teueHue YeTBIPEX JIeT CAMOIIET CYLLECTBEHHO J0pabaThiBanica.

B 1932 romy camoner bHY-7A umen areayoumii BUI: KpPbLIbA 0cBOBOM-
[eHbl OT pyIeH HAlpABJIEHUA, KWIb, ABIABILUMICA 1IPOIONIKEHHEM 3aCTEKIIEH-
HOH ABYXMECTHOH KabuHbBI, 3aKaHUMBAJICA pyJeM HalpaslieHus. PasMenie HHbIH
0 MPOJIONBHOH OCH caMOJIeTa Haj KOcThuleM M ofOyBaeMblil cTpyel BO3IyXa
OT BMHTA pYy/[b HANpPaBleHUs ObUl B [OCTATOYHOH creneHH 3¢dex THBHbIM
(puc. 28) . B kauecTBe 1ePOHOB UCTIONB3OBATACH TONBKO KPAHHUE 34K PBLTKH.
llpn B3ATHM pYUKH yIpaBieHus Ha ceGfA OTKIOHMINCE W 3AKPBUIKM — Py
BBICOTBI M 3/ POHBI COBMECTHO .

IIpy TakOH cucTeme yNpaBlieHWs M NpH G0ee 3agHeH LEHTPOBKE, ¥eM
y camonera bHY-7, s1o1 camoner Gyt Xopoio ynpasiseM KakK Ha 3emie, TaK
U B [0JIeTe B MPOJIOJIBHOM H B DOKOBOM OTHOILEHHAX. EMHCTBEHHBIM HEJIO-
CTATKOM MALUMHBl ObUTO GONBLIOE [aBleHHE Ha PYUKY VIPaBIECHUsI, yTO O5bA-
CHAJIOCH 3HAYMTENLHO BO3POCLIeH IUIOLIAJIbI0 3aKPBUIKOB, paboTaBlIMX Kak
PYJIM BbICOTBHL. ITOT HEAOCTATOK BbUI YCTPAHEH MYTEM MOCTAHOBKH KeCTKOTO

r : L L

Puc. 28. [Isy xmectbiil camoner BHY-7A konerpykunuu B.H. Yepanosckoro
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Fric. 29. VlepBhiii MHTHMECTHBIR camMoleT THTa netawiiee Kpemo” BHY-14 xoxeTpy Kithn
B.H. YepaHoBcKoro

(UK CHPOBAHHOTO HA 3eMile TpuMMepa, ucmM ObUIa MOJIBHOCTHI0 PA3IPYIKEHA
pyuxa ynpaenenuds. Taxin o6pazom, Mocie nepegesoK 1 UCHpaBIeHHH caMo-
sger BUHY-TA okazaicst Xopoussm B OTHOUIGHHH YCTOHYMBOCTH M YHpaBiAe-
MOCTH. JTeTunku, UCIBITLIBARTIME ITOT CAMOMET, OTMETHWIH B OTUeTe 06 HClibI-
TAHHAX, YTO CAMOJIET YCTOHYMB Ha BCEX PeXMMAX MOJIeTd. TCHIEHUHH K MOTepe
CKOPOCTH He HMEET M YNpaBjieHMe UM HHYEM HE OTIHUIETCH OT YIpaBIeHHA
CaMOETOM HOPMATILHOH CXEMBI.

Ha npumepe serthbix ucnbiTanuii camonera BMY-7A veTko BhiABMIAch
UenecoofpasHoCTh CXeMBI camosleTa THHA “BecxBocTka’ ¢ pasMeleHneM
BePTUKAIBHOTO OTICPEHMSL IO NIPOIOJIBHOR OCH.,

B 1934 rony B M. YepauoBckui 3aKaHuyMBaeT IIPOSKTHPOBAHKHE M MOCT-
POHKY [IEPBOrO B MHpPE IISTHMECTHOTO MACCANMUPCKOTO camoneTa Tuia Jlerao-
wee kppuio” BUH-14 (puc. 29) . 1o 6o camorneT ¢ napaBonHuecKnm B Mia-
He KPBUIOM, HMEBILMM TIpAMY®H 331H0l0 KpoMky. [lBd 3Be3m000pasibix
UBHIATEN s BO3AVIIHOTO oxnoxacius M-11 pasmeisanucs 10 nepemHen Kpom-
Ke Kpbula, OHH BPaliwl TAHYLME BHHTLI M ObUTH 33KPBITB KOMbLEBBIMH
obrexarensimu. Kppulo COCTOATO U3 TPEX 4aCTeH — HEHTPOIUTAHA, BHLINOIHEH-
HOIO H3 AIIOMHHHEBOTO CILUIABA, H JIRYX KOHCONEH AepeBAHHON KOHCTPYKLHH.
Kabuna naccaxipoB K JICTYMKA HAXOIWIACK B LIEHTPOIIIAHE, BBICTYIILIA CBEPXY
KPBULL M ITePEXOIMITA B BEPTHKWIRHOE ONEpeHe ¢ pyJiem Halpasieuus, Baois
BCeH 3a/lHeH KPOMKH KPbUld paclollATaMcs pyjessle IOBEPXHOCTH B BH[E
SAKPRUIKOB  C OCbK) BPAIUCHUA, CMEIeHIOTN KHH3Y OTHOCHTCIRIIO l}iiJ'_l{lCﬁ
KPOMKH KPBLIL. B llCH'i'}')iEJII;HUﬁ HACTH KPbLUTA 3TH 38 KDBUIKH pa{")t)m.rm KakK
PYIH BBICOTLL, 4 Hd KOHCOJIBHBIX HYACTAX KPbUTL — KUK 2ICBONBI. BCpTHK&JIhHO(‘
HICPEHME TIPH 3TOM HE (')6,'},)’1311]1{](.‘[1 HOTOKOM BO3YXd OT BO3NVIIHBIX BUHTOB,
4TO civaano ero dddextusrocts. Hlacen Gpuio upyxKonecoe, youpaoleecs
B OHOJCTe, ¢ XBOCTOBBIM KOCTLUICM. }{EI)K}JJJC KOJIECO  1H4CCH COeJIMHANIOCE ¢
HEHTPOILTAHOM CHCTEMON HMPAMUIAIBHBIX CTOCK. Y BOpKa 11aCCH OCVILECTBIIs -
JHICH ¢ NOMULIBIO  HICPEMECLICHMS TPOCOM Be}'!XI-ICi"'I TOUKH CTOCK BIOIbL JIPQ-
HOALHOW OCH CaMOeTa.
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3apoacKue JieTHeIE HcnbITaHMa camojiera BAY-14 B konue 1934 ropa
[IpOBO/IAIT JTETHMK 10.M. MuonTKOBCK M. 3aTemM C&MOuﬂeT ObUI NepefdH Ha rocy-
[apCTBEHHBIC MCTIBITAHNA. BO BpeMA ITHX MCTIBITAHUH HA camolleTe BWY-14 ne-
ramu [LM. Credpanosckuit, M.A. Hioxtukos u U.®. [Terpos. B npouecce miu-
re/IbHBIX JIETHBIX MCIBITAHUH BhIABUIIACH cTabad 3 HeK THBHOCTD pyIist HATIpaB-
jeHMA M3-32 MAIBIX pa3sMepoB BepPTUKANILHOIO OmepeHus. Bolsibluas oTHOCH-
refipHAs Tonumua mpodwis Kpeuia B mentporuiaHe (22 %) BbI3pIBaA CPbIB
[OTOKA C KpbUIa, YTO TaKXke yXyOLIano paboTy pyliA HalpaBICHUA HA MAJlbIX
ckopocTax nojiera. [is ocyulecTBieHds NMOCAAKH TpeBOBAaIMCh 11pH KpaﬁH?
fMepefiHEM PACTIONIOKEHUH LeHTpa Macc GOrbLIMe YIIIbl OTKIOHEHHA pyJleH
BBICOTBI H 3JIEBOHOB, M3-3a Yero MocajiouHas CKOpOCTh BO3pacTaia.

JletHsrit onbIT ¢ camoneroM BUU-14 HarnAmHO NMOKas3an, yTo yIA camMosieTa
TAKOTO THMA He Clle[iyeT NpPUMEHATh OTHOCHTENBHYI0 TONILMHY npodwis B
pentporuade Gompuie 20 %, a 1A ABYXMOTOPHOIO CaMOJIETA PEKOMEHIYETCH
KCIOJIB30BATh CXEMY C ABOHHBIM BEPTHKAIIBHBIM ONEPEHUEM.

B 1936 rogy B.M. UepaHoBCKHMI CIpeKTHPOBA JIErKHHA CIIOPTHBHBIH
HETBHOIEPEBAHHBIA  OHOMECTHBIH camMoser THma “'Gecxsoctka” BUY-20
”[IuoHep”” MOH HBUTaTeNb BO3OYLIHOro oxIawgeHust “O6pe-IwoHH’ mom-
wocteio 14,7 kBt (20 n. c.). 31or camoner (puc. 30) sBWICSH HATBHEHIIMM
pasBuTHeM cxembl camonera BUY-7TA. On crpowrcs B 1938 rony, a B suBape
1939 ropma mpoxomunu ero neTHble McmbitandA. Ha wem neranmu mianepucr
P.A. ITnyuwes Ha aspogpome B TaiiHuHKe 1 JleTurk LleHTpanbhuro aspokny6a
B.JI. Pacropryee B Tymmno. Bpuio BeimonHeHo 6 MomieToB W 3 monmera ¢
obmum Hatetom 34 muH. Ilocnepuuit moner GbUI OCYIIECTBIIEH HA BBICOTY
1400 M. Ha pynexke camomer 6bUl IOCTYLIEH DYJIAM HANpPABIEHMA, U MpPH
Pe3KOM ero OTK/IOHEHHHM pa3BopauuBajics Ha mecre, Ha pa3bere oH xoporio
COXpaHsyl HampaBlleHWe ¥ GbUT TIOCHYLIEH BceM pyliaM. B npAMonHHEHHOM
nornere MpH HabOpe BBICOTHI M IUTAHUPOBAHMH CamolieT BbUT YCTOWUMB M TaK
e XOpOLIO MOCHylIeH Becem pynism. Ha Bupaxax o 35° on toxe 61 ycToii-
UMB H HHKAKHX TeHICHIMH K H3MEHEHU0 IIPUIAHHOTO eMY IOJI0KEHH S He HMETT.
Camoner nerko capywics Ha TpH TOUKH ¢ NOJTHOCTBIO OTKIOHEHHO# PYUKOit Ha

Pue. 30. Ogsomecrnsiit camo-
T BHY-20 koHcrpyKuuu
B.H. Yepanoncxoro
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Puc. 31. Opgnomectbli camonier BOK-5 koHerpyKuuu B.A. HuxeBcKoro

ceba. [pu npobere ol XOPOIIO COXpaHsUl HarpaBleHde. B 3aKI0YeHUH TeTul-
KH-MCIIBITATE]IM KOHCTATHpOBaiK, yto camoner bBUY-20 “Tluonep” ne omnu-
YAETCS OT ODBIYHBIX THIIOB CAdMOIIETOB 1O yIIpﬂBHﬁEMOCTH H OPYTHM TTHITO-
TAXHBLIM XdpAKTEPHCTHIKAM.

Jletupiit yenex camonera BUY-TA HartonkHyn koncrpyktopa B.A. Un-
JKECBCKOTO HAa MbICIb 1IOCTPOUTH OAHOMECTHBIR MUNOTaXHBIN camoner BOK-5
(DIOpO ONMBITHBIX KOHCTPYKIUMIA) THiAa “Becxsoctka” (puc. 31) mon otevecr-
BeHHbl apuratenis M-11. Ha kpoute 6bu1 11puMeHeH NpodWib ¢ OTHOCHTEIIBHOM
TONWHHOA 14 70 ¢ S-O6pa3HON cpeIHeH IIMHKEeH, 3MePOHBL W PYJIH BbICOTBI IPe1-
CTABIANM cODOH NOAKPBUIKH € MEPEBEPHYThIM Mpoduiem. XBOCTOBAA UACTh
Kpl:l,‘l{l C HOJBCHICHHBIMH K HeH PYNAMH BBICOTBI H NIEPOHAMH OTKITOHAIACH
AT IPOA0IIBHON G TAHCHPOBKHU € TIOMOLLBI) CIIELMATTLHOTO Ty pBana (puc. 32) .
Camonet M3roTORIHICA U3 WIHWMHHHEBOTO CILIaBa, oBILMBKA Gbila TIONOTHA-
Hast, lllacen OObIMHOTO THIE, TAKOe ke, Kak Ha camosnere Y-2. KocTeuib 601
YUDPABIIAEMBIH, OH BKIIOYAICA B YHpaBlieHUe pyjlem Hanpasienus. CHH3Y
KOCTBIH III)HHHI)HHHHC}I M{)!IIHI)IH l‘pﬁ‘ﬁel-ih, YTO 3HAUMTEN BHO YA YUIAI0 yI]pHB‘
jsiemocth Ha 3emie. KaOuHa umena Koseipek, M Ul yaoGerBa Goprosas
BEPXHAA YaCTh OTKHU/bIBAIACD,

B wonue 1937 rojia wavanuce nerupie uenbitanus camonera BOK-5. Beu
comnepten 31 noser ¢ obuwmm Haerom 10 u 7 mun. Tocne npoBeaeHus Beecto-
POHHUX MCIBITAHHH camoler Obul npusHan xopowum. Ha uem switonusuics
BeCh KOMIUICKC (l)m'yp BBICINCTO TTHJIOTAMA. Ha HpHMEDPE  JTOTO CaM(_&JlET;i
ele pa3 HOJITBePH/IIICH lienecoobpasiocTh cXembl camonera 'Becxsocrka’
CHEHTPUTBHBIM PAIMEULICHHEM BCPTHKAJBHOTO ONEPEHHA,

B 1938 roay Yepanonckuil naua1 1poek tHposats, a B 1940 rony noctpow
OUHOMCCTHBIH CHOPTUBIBLIN camolieT THHd “Becxsocrka’ BUY-21 (puc. 33).
310 ObU1 HH3KOIUIAH J.[,L‘I){:}i}l}lit()ii KOHCTPYKUHH C TpalnelHeBHIUHBIM KPLUIOM,
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Puc. 33. Oanomectnsiii camoner BHY-21
kowcTpykuun  b.H. Yepawosckoro

UMEBLIMM CTPE/IOBHAHOCTh KO-
conpHbIX yacted oxkoio 307, Kpbut e
(Bug criepesu) uMeno Gopmy me- P
peBepHytoil Gyken M lllaceu 6buto e
OBBIYHOH CcXeMBbl ¢ XBOCTOBBIM T
KOCTBIIBHBIM KOJIECOM; Ilpenyc-
MaTtpuBanach ero y6opka ¢ Tmo-
MOUIBI0 NHEBMOCHCTEMbI, OIHAKO
B OKCOAYaTalMu 11ACCH HU pa3y B
nonere He yBGupasiock. JleTHbie ue-
mbitadus camonera bWUY-21 nauwives B supape 1941 roga u mpoBOLWIHCH
neruyukom @O.C. Boeitkosepim. B nonere y camonera nposiBJIsIaCk MyTeRas
HeycTolugBocTh, OIHAKO JICTUMKY YAAIOCh B OJHOM M3 NOJIETOB ¢ BbITYLICH-
HbIM UtaccH 3aHKCUPOBATD MAKCHMANbHYI0 CKOPOCTh MOJIETa Yy  3eMiu
320 kMm/u, 4TO MPEBOCXOAMIO MAKCHMAIIBHYK CKOPOCTh, TOCTHTHYTYIO B
1939 ropy wa cnoptuBHOM camornete S1-21 HOPMATIBHON CXEMBI C TeM XKe
IBurarenem (290 kmfu) .

B aupesie 1941 rosa npu pas6ere ojiMH M3 JICTUHKOR, patice He JIeTan1umii
Ha srom caMosieTe, JOIVETH OIII}‘IﬁK}" B IHIOTHPOBIHHH U caMOJIeT CKailoTH-
PoBan, IanisHcimme uenniranust camonera bHUY-21 npexpatwiice B cBA3N
€ Tem, uro wavanack poiina, Xotst camoner bUY-21 n ne 6pin pobepen 10
IKCINTYATaUHK KK CKOPOCTHOH CHOPTHBHBIE CaMOJICT, OJIHAKO HI WCIAITI-
HHAX ero MakcHMAIBHEN CKOPOCTD TIPEB30IITA MIKCHMUTBIYI0 CKOPOLTh aHa-
TOoruunoro camoieTa HOPMAILHOI CXEMKL.
2%

6750

1
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War k Gonbiumm ckopoctsM. Benen 3a b.M. Hepanosexum npotiemois
CO3IAHUH CcaMOICTORB THIIA “.‘IC'I'RII{)II_[CL‘ Kp];L‘IU“ CTAJIH AKTHBHO 3aHMMAThCH
u 3a pybemon. Cpein 3apyBeatHbIX HeeneloBareseit anbosiee 3HaHTENbHbIH
BIKJIAJL CJLe1al HEMEIKHH yueHbiit i Konerpyktop AL JTuimimir. [lepBaic 11paKTH-
YeCKHE IIATH B MCCICIOBIHUM CXCMBI alMapatoB THia Hecxpocrka’ Jiunouu
genaer B 1926 roay, KO npoBoadT GOHIBIIVIO CEPHI0 JKCHCPUMEHTOR Ha
PeHckMX  XOJUMAX ¢ Tpemst POpPMAMM JICTARIIHX MOLE/IEH [UTMHEPOB, ¥ KOTO-
PhIX pazmax Kpbita Opit 4050 mm.

B 1927 romy JIunuuur crpout omHomectrsiit mnanep “lilropx-1"". Ha nocpe-
ayioiiei ero momudurkanmyn — Cllltopx-IV™ — KOHCTpYKTOP HPHHAIL peLIeHHe
VCTAHOBUTh  MAJIOMOIIHBIE  IBMTATENh  BOIIYUIHOTO  oXjaxienus DKW
(5,87 kBt (8 1. ¢.)) ¢ TONKAWHMM BUHTOM H CO BCIOMOTATCIIBHBIM BEHTHIIH -
TOPOM VIS OXJIaM/IeHHA 1HIHMHAPOB. MoTo1anep ByIeTAl ¢ NOMOUIBLIO pac-
TATHBAEMOTO LIHYPA — aMOPTH3ATOPA, 4 JAlCe COBEPINAT 10J1eT KAK caMOIeT.
10T MoTOIIaHep, nonyuuBuMi  nHaumetopane  lropx-IVM™, ofnapan
XOPOIIMMH [MWIOTAXKHBIMHE  XdpAKTepUCTHKAMH, M 25 oktabpsa 1929 ropa
neryuk [L.I'penxodd yenenHo coBepiul Ha HEM ltepeiteT ¢ PeHcKux X0JIMOB B
be})JIHH, rie MOTOIL‘IEIHCI.) H JIEM()IICTpHpC‘BuJ]Cﬂ BMECTE CO BTOPLIM JIHKOBHH-
HBIM TS BCEX JIBYXMECTHbIM camorieTom Tuna ~oecxsocetka’” A Conpienxoddu
LF-5.

Yenex morormanepa Vlltopx-IVM™ man sBoamoxuocts JInnmoly Hauath
NPOEKTHPOBAHHE BOJIBLIOTO MACCAKUPCKOTO CAMOTETd THITA  JIETAIOIIEE KPBITO' .
B nawwte 1930 roja Jlmimunn ycuewHo HCMbIThIBACT KpPLUIO TPeyrolbHOI
GopMbl B IUlaHe Ha JICTAWMIMX MOIC/AAX [UIAHEPOB ¢ pa3sMAXOM KpbUld
4000 mm. 3atem B kouie 1930 rojga oH CTPOHT ABYXMECTHBIH IWIAHED C TpPEY-
rojbHBIM B II4HE KPBUIOM H ¢ KOHUEBBIMH WIAHGAMH B KAauecTBe BePTHKAIb-
HOro onepeiua. Kpsuio paciolaranocek Ha miaHepe ceepxy duosensoka. [lonern
Ha 3TOM MiaHepe, 'JeTAI0UIeM TPeYTOMbHUKE ™, MOKA3AIH ero XOPOLIYI0 YCTOH-
YHBOCTb M YN PABIAHAEMOCTb.

Uepes roa Ha ocHope Iuianepa JIMHIMIL TPOEKTHPYET M CTPUMT JIETKHI
ABYXMeECTHRIH camonier (puc. 34). Ortor camoner, nassanusil “Heasta-1",
ObUl B OTIIMYME OT IUTAHEP HH3KOIIAHOM, OJTHAKO 23P0/IMHAMHYECKAH KOMIIO-
HOBKH KPbLTd H OPrdHOB YNPABIEHHA ¥y Hero Obua TaKaA Ke, Kdk ¥ I'I."filI-l{?pil.
B XBOCTORBOM YACTH Lbi(]'_i{!.‘lH}KEl PACONATAICA JIBHTATE/ b BO3IVIHHOTO OXJ1aX/1e-
uus buexGepn” mownocteio 264 KBT (36 01 ¢.) . BpalLdBIIHK TONKAOMLMH
BHHT. lllaccn 6bUIO TPEXKOIECHOE ¢ HOCOBBIM KOJIECOM, VIPABIACMBIM OT T1€-
J]EJTEI‘{ neTydKd (),'I,IIOBPGMCHIIO C PYIHAMH IIilleﬁBjIEIIHH. KUTO}]MC PA3MELIATIHCH
Ha wanbax no KoHuam xpeuid. Koseca saxkiouanuces B o6rekarein. Koluesbie
AR BBl UMM HECHMMETPHUHBIA 11POWIL, OPHEHTHPORBAHHBIH BLINTYKIIOCThI0
Kk ueHtpy kpeuta, Camosier "Jensra-I" umen xopoume sgerHbie Janupie u
BITOJIHE le{)HJI{.‘TB()pHTL’HMH:IC IO TAKH BIC XUPHK'I'CPHL"I'HKH, BBINOIHAT  p#l
f'])l'{l'y']) BhICIHETrD IMHITOTAMWE, BKINOYA s IIJTl)]I()]'},

()JJ,IIBKD JlHiIIIHIlIy HE VILUIOCE HOIYMHThE CpeillcTBd 1 I1UL"1’|)U£H{_\-’ Imac-
CHRUPCKOTO CAMONCTE THHE TJICTAIOIES KPpUIO™, KOTOPDIL Hm Bpit 3aipoek:
THpoBaH Ha ocHose camonera “Jlensra-1", tak kax B o10 Bpema epaaiiis
COZTABAA BOCHIY ) ABHIUMID, B ;'J.ZI,'II;EIL‘I'ilIIL’ v JTdnotin piiﬁ()'f':i]l HAT CO3/AHHECM
NCrKux L‘llUp'l'HIiIlhIX H OKCHCPHMCHTAIBHBLIX CAMOJICTOR THILI THeexpocrka’
C ABHTaTel MY MOILHOCTLIO He Dodiee 147 kBt (20000, ¢.) . JTHib O/ 13 1
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Puc. 34. /IsyxmectHbrit camoner “[lensta-I" xoHcTpykumu A. Jlunnuwa (Tepmarnus)

camoner DFS-39 (puc. 35) umMen yaOB/IeTBOPHTENbHbIE MUWIOTAXKHBIE XAPAKTe-
PHCTHKH. ITO ObUT JBYXMECTHbIH MOHOIUTAH C KPbUIOM CPABHHMTENIBHO HEBOIIb-
WO# CTpenoBUAHOCTH (0K010 25°) ¢ UEHTPATBHO PACHIOIOKEHHBIM BEPTHKATh-
HBIM OlNlepeéHUeM, pa3MelleHHBIM B CTpye OT TAHYUIETO BHHTA, BPallaeMoro
OBMrarterieM BO3OyLIHOro oxitaxpenus “TloGuxor™ — 75 m.¢. (55 kBr), m ¢
OTOTHYTBIMM KHH3Y 3aKOHUOBKAMM KpbUta (macramu). Kpome TOro, Kpbuly
6bu1 npuaan yron nornepeyroro V, lilaccn — o6b1uHO# cxembl, HeyBHpalolieecs,
C XBOCTOBBIM KOCTBUIEM. XapaKTepHOW ero ocoBeHHOCTbK ObUIO HajTHuHe B
UEHTpaIbHOM YaCTH KPbLUIA 3HAYMTENIBHOIO MO pa3maxy LIMPOKOTO MpeaKpbul-
Ka, KOTOpOBIH JOJIKeH BbUI CO3[1aTh NMPOJONBHBLIH MOMEHT Ha KaGpHpOBaHHe
TIpH yBe/THYeHHH Y1712 aTaKH.

Puc. 35. HMeyxmectibiii camoner DES-39 konerpykuun A. JTunnua (Cepmanus)
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B wonue 1938 roma Jlunnuir npoekTHpYeT ® CTPOMT camoner DFS-139
Ha p1om caMonere ¢ MpUMEHERHEM ABHIATEN S BHYTPEHHETO CIOPEHAR PEnlo:
Naranoch NOAYHATs CKOPACTh 300 KM/ u.

K koruy 30-x roenos B UepmaduH HayanH paspd BaThIBaThCA WHKOCTHBIC
pAKeTHME [IBATATEIH, MMeBLIME HEDOIbIOYH MACCY, HO CO3MABABLUME 3HAYM-
TeNBHYIO TATY, B CBAM ¢ 3THM BO3HUKIIA HIEA UCIONBIOBATH CXEMY CAMOSIETA
7BecxBOCTKA™ I JOCTHXREHHA BOMRIUKX OKONOIBYKOBBIX CKOPOCTEH MONETa.
Ewe 8 1935 rogy va MexayHapoaHoid xkoHdeperuus B Pume, nocaueHnok
GONBLLIEM CKOPOCTAM B aBHaLUK, BbLTO OTMEYEHO, YTO Uenteco0 BpasHe Uenons-
30BATL CIPEROBHAHOCTE KPbINa TIpH MOJETE HA CKOPOCTAX, MPHEIHKAOWEXCH
K CKOPOCTH 3BYKQ, V1A YMEHbLUICHUA BOTHOBOTO COTIPOTHBIICHHA, BbISBAHHOTO
CHMMAEMOCTHIO BO3AYX2. A TAK KaK y CaMOTSTa THNA "HecxBOCTKA™ CTPEMO-
BHOHOCTh KPbiia HeoDxomMma ans ofecneueHHA [pOAONLHON DanaHcHpoBKH
W YNPABNACMOCTH, TO ecTecTBeHHbIM ObU0 bl MOMBITZIRCA NMPHLNOCOBHTH
CaMOMeT ITOH CXeMbi JUTA NoeTa Ha GOMBIIMX, OKONO3BYKOBEIX CKOPOCTAX
HCMONB30BAUHEM WHAKOCTHOIO PpaKeTHOTO ABWraTens, JIHUmMIL pewlact
MPUMEHHTE SKUEKOCTHBIE PAKETHBIH ABUTATENh HA OTPalOTAHHOH HM CXeme
camoneta DFS-139 co crpenosuateiM Kpeetom,

Ha nosom camonere DFS-194 Gpin ycTaHOBIEH HKMDKOCTHBIR paKeTHbIA
gpuratens ¢ TAroA 3 kH (300 kre). Iror caMoneT umen ABYVXKONECHYW
TelexKy IHaccH, cBpackiBaemyio nocrme crapra. B 1940 rogy npomomiuince
TIepBbIe MONeThl camornieta DFS-194 npu 5ToM AOCTHTANACH CKOPOCTE 455 KM/Y.

CnepysoutdM  camosetoM Jlumnuuia 6bin Me-163A, paccuMiaHHbIA nDOX
SKHOKOCTHBIA pakeTHeidl Asuratens ¢ 1aroit 7.5 kH (750 kre). ¥ s10oro camo-
7eTa CTPENOBKIHOCTD KpbITa GbUTa yBenmuuuHa 10 277, B OCTANbHOM KOMIO-
HOBKA KPBINA OCTANAch TAKOM ke, Kak H y camonera DFS-194, onMako pasmax
HECKO/IBKO YMEHBIIKICH, ¥roN KpyTKH KORUEBBIX YY3CTKOB KPbUIA COCTABIIAN
6°. ABTOMATHYeCKH OTKPBIBIOIUMACA TPEAKPHUIOK GbUT 33MEHEH HOCOBOI
IpOpHAMPOBAHHON 1NEAbo, pa3MEIUeHHOR N0 KOHUAM kpeuia. O6BOOB thio-
3e5mka 6B BRITONMHENDI Tak, YyTOOK! HOHApL HE BBIXOIMA 33 KOHTYph doze-
Jska, [HaccH Taxoke MMEND RBYXKOMCCHYH TEMEXKY, cOpachlBaeMylo Oo¢e
Banera. XOTA MO APXHBHBIM JaHHBIM CKOPOCTE camMoera Me-163A npeppium-
ma 800 KM/, npodbwib KpbUIa, TPUMEHEHHDIH HA ITOM CAMOJIETE, ¢ OTHOCHTEIb-
Ho#l tomukHoN 1) % o ¢ MepesHUM PACTIONCKeHHeM HaHGONbLUSH DTHOCHTER -
HOH TONUMHBL ObIN COBCENM He npUciiocofilen A MOTETOR Ha OKONOIBYKOBBIX
CKOPOCTAX, B CBA3M C 4eM 3TOT CaMOJIET OKA3AICA BecnepeneK THBHBIM i; O THO-
tICHHI JAIBHERILIETO YBEIHUYEHNA CKOPOCTH NONETa.

B 1944 rogy Ravanca cepHilHbHi BBINYCK OMNOMECTHOTO WCTpeGHTENs
Me-163B ¢ KHAKOCTHBIM pakeTHbIM ABUTaTeNeM. ITOT HEHCATENE, [UIOXQ
AOBEAEHHBIA O IKCIUTYATAUMH, YACTO OTKA3IBATT B MoseTe. OAHIKO TNABHBIM
EOCTATKOM  3TOTO  HOBEHUIEFO HAHCeKpeTHeRlero opyxUi NMuobTteadde
Bouta  HeGOMBINAR TPOIOTKUTENIBHOCTE NONETd M3-3d HENOMEPHO BOMBLIOro
pacxofa TOTUTHBA MHAKOCTHhIM paKeTHBIM ABHrateaem. Ora He MpeBhIAN:
90 k. Beero Geno seimmywene x xouuy 1944 rogs 370 camoneron Me-163B.
OOHAKO HH OJIHH H3 HHX He Heons30Bancs B 6oeBoix onepausnax, Taxk Beconan-
HO JaKONYWRACH MODsITKA damcerckol TepMadid coagats HoBoe HenoGeaH-
MOe™’ OpyKHe.

Flepabiii crpenokpuinslii MoHonman, MIHUM H3 1epsbIX, KTo padorat
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Ha[l CO3/IaHHEM TAKOTO camonera, ObUl 1IBeHUAapcKUH XynoxHUK A.ConbieH-
xodd, KoTopsii eule B 1912 rojy MONYuMIT NMATEHT HA caMOJIET THIIA “JleTan-
miee Kphulo’, MMEBILMIl 3HAWMTENIBHY 10 CTPENIOBHIAHOCTh — oKosT0 307,

[MepBeiit u3 camoneros Conpfienxopda LF-5 b1 nocrpoen B 1929 rojy
8 Hroccenbaopde. ¥ camonera LF-S crpenogunocrs xpoula 6pu1a 30°, pepru-
KanbHOe onepeHue otcyrcrBoBaio. Isurarens 'bpuctons—Yepy6-I11" mour-
gocteio 22 kKBt (30 5. c.) Bpawal TONKAKIIMKA BUHT. XapakTepHoH ocoben-
HOCTBK) 3TOFO CAMOJIETa SBHIOCH HATHYUE TPEXKOIECHOTO LIACCH ¢ HOCOBbIM
KOJIECOM, YTO B Te rojbl Obuto peaxocteio. Camoner LF-5 ucnsiteiBasics B
nosete B oKTAGpe 1929 ropma B Iwoccenpiopde. Conbaenxodd B Teuenue
1930—1931 ropos B beGnuurexe (I'epmanusi) mocrpown fasa camonera —
D-1923 1 D-2156. ¥ nepsoro camoneta no KOHUAM KpbUIa pacloiaramuch
KWIH B BH[Oe WIaHO HeOOMBLIOro YUIHHEHMA CO CTPEIOBHOHON MepefHei
KpoMKOH, OHH MMeNH MOIBHIKHbIE YACTH, HIPABIIHE POJIB PY/IeH HalpPaBIeHH,
KOTOpbIe OTKIOHUIUCh AMbdepeHIMPOBAHHO IIPH HAXKATHH JIETUMKOM Ha COOT-
BeTcTBYIOWY0 nenans. [Ipd 3ToM OHOBpEMEHHO ¢ OTKIIOHEHWeM pyJiei Hai-
PaBJIeHHA PACLIETUIAICA M COOTBETCTBYHLIMHA KWIb, Pa3MELICHHBIH Ha MOMYy-
pasMaxe Kaxaoro noiykpsuia (em. puc. 52, 6). lllacen Gputo TpexkonecHoe
C HOCOBBIM KOJIECOM, YNpPaBlIfeéMbIM JIETUHKOM OT Nefared. Y camonera
D-2156 pynu HanpaBneHHA HA KOHLEBbIX laibax orcyrcreoBanu (puc. 36).
OH omIHyalics YNOBIETBOPHTEIBHOH YCTORYMBOCTBIO H  YIpaBIHEMOCTbIO
BO BCeM JIETHOM [OMama3’oHe ckopocredl (oT HauBomeired — 210 xmfg, mo
HAUMEHBLIER — 67 KM/[y) .

Ha camonere D-2156 6buto coBepileHo GOIIBLIOE YHCIO AEMOHCTPAUHOH-
HBIX MojietoB no ropogam lleeiuapun. O6umA Hamer ero cocraBwa 20 u, U
6buto mpoitaeHo okomno 3400 Kkm.

PaGoret A.Conbpenxodda cnegyer paccMaTpUBaTh KaK MEPBBIH  OMBIT

1650

Puc. 36. By xmecthpiii camoner D-2156 xonctpywunn A. Conspenxodupa (UlBeiinapus)
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Puc. 37. Opnomectustit nnanep bHY-8 konerpykuuy b.H. Yepanosekoro

YCHELIHOM JKCIUTYATAMN caMONTeTa-MOHOIUTAHA THNa "HecXBoCcTKa' €O CTpesio-
BH/IHBIM K PBLIOM.

BeamortopHele Kpbiibs. OIHOBpPeMEHHO ¢ MOCTPOHKOH ellle NepBOTO Ba-
puanta camosrera bHUUY-7 B macrepckux BoeHHO-BO3OYILUHOH 3KAa[1eMUH
um. Kykosekoro B 1928 roay b.M. YepaHOBCKHH CTPOMT LeTIBHO 1e PEB AHHBIH
mwianep BUY-8 (puc. 37). Dot nnavep B oTIHuMe OT Apyrux almnapatos Yepa-
HOBCKOTO MMeN Tpeyroisiyw ¢opmy B wiane, Jletom 1929 roga o yeneurHo
uenpIThisanca miadepucramy J1.B. Kosnoswim, P.A. [TumyuseBsim 1 M@, Po-
MaHOBBIM Ha mutanepHoit cranuun “Tlepsomaiickaa™ nog MockBoi. 310 Gput
HEpBBRIA B MHpe alnapat tHina HecxBocTka’, HMEBUIMA TpeyrofbHy Gopay
B IUIaHe,

Kak wu3BectHO, nocme ycneulHslx onbiToB YepaHOBCKOTO ¢ [UIAHEPOM
BUY-8 HawiHaa ¢ 193] roga Bo BCCM MHMpE Ha camMojieTax THila ~OecxBocTka’
CTAIM IIMPOKO MCMONBL30BATh HECYUIYH) TOBEPXHOCTh TPEYIONBHOH (OpPMBI
B 1ane. B 1931 roay nunauep bUY-8 ucneiThiBaeT B nosiete BYIYLUIMH TAaBHbIH
KOHTCPYKTOP pakeT n KocMmuyeckux xopabneit C.J1. Kopones. On nipennona-
raT B JJIBHEHIICM Hi alidpate aHATOPMYHOR CXeMBI YCTAHOBMTH PAKeTHBIH
[IBUTATENh — CO3IATh PAKETOILTAHE .

Ha ochose onpita cosmanus mwnanepa BUY-8 B 19311933 roawp Yepanos-
CKMI CTPOWT TPH, B OCHOBHOM [EPEBAHIIDBIX, IUTaHEpd ¢ KOHUEBBIMH 1HaiHamH
H ¢ KphUloM Tpeyronbioi dopmel B 1utane: BUY-11 (ga sapuanra) u BUY-12,
Ha IX Beecolosnom caere iwanepuctos B Kok refene MOCKOBCKHE IUTdHE PUCTEI
JEMOHCTPHPOBAIH, B 4aCTHOCTH, uepsbid Bapuant BUU-11 u BHWY-12, Ha
BHUY-11 (puc. 38) Bbuto copepiieHo § nuanupyiowmx nonetos. [locnennss
HOCAAKD HPOU3OILE CO CHOCOM, PEIVIILTATOM YET0 ABWIACH HOJOMKL OHOTO
U3 Kpbutbes M Jipku. Ha BHY-12 (puc. 39) Gbuio Beimiosseno 10 wiannpyio-
HIHX H 2 HAPALIIHX TTOJIETA . Oun aprsuica ofierye HbIM BAPHAHTOM IUTaHEe P
BHUY-11 ¢ kpputom Gossiero ypinHenus. Bropoi sapuaunt wianepa BUY-11
ObUl 1epeoBOPYIOBAN B MOTOIDIGHCP ¢ jABMTatenem moutHocTeio 17,7 kBi
(24 1. ¢.) , BpalABILMM TOIIKAT0MIHH BUHT (puc. 40) .

C despans 1932 roja no asryer 1938 ropa motormanep bBHY-11 ucrnni-
reisact B notere CI1. Kopones. Koncrpykiuusa motounauepa BUY-11 Goutd
HOJIOKCHE B OCHOBY paspaBOTKH NCPBOIO COBeTckoOry paxetoiutanepa PII-1.
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Puc. 40. Opsomectusiii motonnadep BUY-11 koHcrpykunn B.H. Yepanosckoro

Ha KOTOpOM MpeAlioNaraoch YCTAHOBUTS KUIKOCTHBI PAKEeTHBIH [IBUraTe/ih
DA, Uanpepa OP-2. K IX Beecowsnomy wiery miadepucros b.U. Yepanos-
CKHI npoextupyer u crpout nnanep BUU-13 ¢ xpbuiom napaboinuyeckoi
bopmpr B nane (puc. 41). Mnanepw BHUY-11, BUUY-12 u BUY-13 nmenn
UenbHope pepsitiibie, depmentbie  (MHOTONOHKEPOHHBIE), BEChMA JIETKHE
KPbuiba, [on0Ba MWIOTE BO3IBBLILIAIACK HAJL KPLUIOM, c33/1M Hee Gbui 0bTeKa-
Tenh, 06pa3oBpIBABIIMIA Be pXHIOW wicTh (pioseiska. Thnaneps BUY-12n BUY-13
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Puc. 41. Opgnomectnbiit wianep BUY-13 kouerpyxuun B.U. Yepanosckoro

i

Puc. 42. llytesoe ynpasnenue nnanepa bHY-13: 4
1 — menans ynpasneHus; 2 — pyib HaNpaBieHHs
3 — peauHOBBIH WHY D

A
A
OT/IHyaCh HeBONMbLIOH MaccOd NMpu BbicOKOH mnpouHoct. [Ipu paszmaxe
Kkpbuta oboux wiaHepoB 14 m ¥ yoiudenuu 10 nonetHas yjenbHas HAarpyska
Ha Kpbulo Gbuta Beero 9 kr/m? . 310 yiaywuano napsiuMe CBORCTBA [UTAHEPOB.
Y aTux r1aHe poB NPUMeHATHCD 1€BOHbI, Pynu Hanpapnenua y wianepa BUY-12
(tax e, kak u y miaHepa BWY-11) pacnonaranucs Ha KOHUEBBIX 1uaitBax.
Y mnanepa BUY-13, xotophiit npeacraBnsan coBolt yucroe neTanuiee Kpuuo’,
BEPTUKAIbHOE oNepeHMe BOOGILE OTCYTCTBOBAJIO, @ Py/IM HanpaBJIeHWA pacrno-
JIATAIKCh FOPU3OHTAIBHO MO KOHIAM Kpbula (puc. 42) . B 1933 romy Ha IX Bee-
cow3HOM cleTe TuiaHepuctos B KokreBene Ha wianepe bBUY-12 Guno cosepuie-
HO 10 mwiaHMpyoWMX ¥ 2 napsAwmx nojera, Ha mianepe bHUY-13 — 19 noneros,
H3 HuX 4 napsauwmx, ITo 0T3bIBY M3BECTHOIO NETUMK A-UCTIBITATENA M TUIAHEPHCTA
B.A. CrenaHvenxa, napuBuiero B revenue 26 mMuH Ha naHepe bUY-13, paspa-
GoTaHHbIH YepaHOBCKMM TOpPUIOHTUIBHBIH pPY/ib HANPABICHHA BIOJIHE cebst
ofnpasal.

B XappkoBckoM aBMauMoHHOM MHcTuTyte (XAW) B 30-X ropax Hap
€O3/]aHHEM TUIAHEPOB M caMOIeTOB THNa BecxBocTka’ paboTaid fgBe rpynisl
HHXEHepoB M cTyfeHToB. OnHa M3 Hux Bo3rnaensnace [1.IN. Beuuxrom, a
opyras — A.A. JlaszapeBbiM. Ilon pykosogcteom I1.I. Benunra B 19331934
rojiax 6pUI0 NMOCTPOEHHO M MCIBITAHO B MOJleTe JIBa IUIAHEepa THMa ~'HecXBOCT-
Ka" — ogHoMmecTHbIN "OcoaBuaxumoBel XANU" u gByxmectustii — TLIL. [Toc-
toileR’” (puc. 43). ITH 1WlaHepbl HMEJIH HEBOIIBILYI0 CTPEIOBHIHOCTL KpPbUId
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Puc. 43, [AsyxmectHbiit nnadep "ILIL MMocteiwes™ xoHerpy kuuu I1L.T. Benuura
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Puc. 44, OanomectHblid nnanep HATI'H-1 xonerpykuuu A.A. CenbkoBa

H OTpHUaTe/IbHYI0 KpYTKY. Dro3ensx ¢ KabMHOH pasmelaics CBEpXy KpbUld,
ITo xoHUaM K pbLIa HAXOMWIOCH BEPTHKATBHOE OllepeHue B BHIE LUAn6 ¢ pysisimMu
HanpapJleHnsi. XapakTepHOH 0coBGeHHOCTBI [OBYXMECTHOTrO IUlanepa Obulo
pacnosioskeHue nmaccaxkupa — CHUHOH nO nojety. 3TO BhI3BLIBAIOCH HeoBXOIM-
MOCTBI0 MHHHMAIBHOTO CMellieHHs LeHTpa mace. Ha mnanepe VILIL. Tlocrenues™
Ha Beecorosnom crete nnanepuctoB B 1934 roay sertunx J1.C. Poikkos coBep-
WHn napswude nonersl W BblMonHWI netnu Hecreposa. [locne cnera oot
Wianep Guin otfykcupoBan u3 KokTebena B XapbkoB B COCTABE a3ponoesjia
U3 Tpex naepor tMna Gecxsocrka’: VILIL Mocteiwes™, HATH-1 (puc. 44)
H LJAT'U-2 (cm. puc. 62). Ha onbite JeTHbIX MCCIeIOBaHMIl IBYX IUTAHEPOB
ILT. Bennnr B 1934 FOy CTPOUT ABYXMECTHBIH JKCIIE PUMEHTANbHBIR caMoeT
THita “Gecxpoctka’ XAU-4 (puc. 45). Ero KOHCTpYKUMS B OCHOBHOM Bbl/1a
Bbillonkena u3 nepesa, obwMBKa — nonotusian. Kpeuio — tpancumesunoe,
HeGonbLioii cTpenoBMIHOCTH ¢ IPAMON 3ajlieil KpoMmKoit. Beprukanshoe olle-
PeHHe Gbuto BHINONHEHO B BMIC KOHUCBBIX WAHG ¢ PYIsAMH HAIpaBIIEHUA.

dCCH BuiepBble B HalUeH cTpaHe GbUIO IIPUMEHEHOTPEXKOIECHOE ¢ HOCOBBIM
Kontecom, kotopoe GbUI0 OpHeHTHPYIOUAMEA. BUHT Gbin Tonkatoumit. Go3e-
N CHITLHO BBICTYIIAJI BIIEPEIM KpbUld, 4TO DbUIO BBIZBAHO HEOBXOIUMOCTBIO
Pa3mectur, coorserciByownm 06pa3zomM  ueHTp mace annapara. Camoner

AW-4 ycnpirpisan netom 1934 ropa nerunk B.H. Kyupun. Ilpu Batere u B
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Puc. 45. [Apyxmectnnii camoner XAH-4 xouerpykuusu [1.I°, Benunra

nojieTe OH OKA43&ICHA IUIOXO YIIpAaRIfeM B NpPOOONILHOM OTHOLIEHHH H3-3a
Ype3MepHO BOJTBILIOrO MPOJONBHOTO MOMEHTA MHEPUHH, BbI3BAHHOTO BbIHECEH-
HbIM Briepes] Io3e/lskeM, a4 TAKIKE BCIEACTBHE MAIOTO IUleya pyJieHd BhICOThI
OTHOCHTENTBHO WEHTpa Macc. JIeTHBIH OMBIT HArNALHO MOKA3al, YTO CaMoJfieT,
BHIIIOJTHEHHBIA 1O ¢Xeme "BecxBOCTKA”, MPH TONIKAKUIEM BMHTE MOXET HMETh
YOOBIIETBOPUTENbHBIE MWIOTAXKHBIE XAPAKTEPUCTMKH TOJBKO IIPH 3HAUMTEINb-
HOM yTJIe CTPENOBHIHOCTH KpBUla — He meHee uem 25-30°,

B Jlenusrpage B 1933-1934 ropet xoncrpykropamu M.K. Kocrenko
u b.B. Paymen6axom Gbuii cpoeK THPOBAHBI M OCTPUEHBI [Ba TUIaHepa TUMa
“gecxsocrka’ — JIAK-1 u JIAK-2 (Jlenunrpanckuit Aspokny6) . Ha stux ma-
Hepax Ipe/lloaraiock WCHOb30BaTh MPEHMYILECTBO [aHHOH CXembl WIs
iwraHepa — serkoro napurenda. C wtaHepom JIAK-1 rpynna jeHHHrpaacKux
IUIaHePUCTOB TNpHHMMaIa yuacte B 1933 romy Ha IX BceecowsHom crere
miadepuctoB B KoxTebenre (temeps mnocenok Ilnavepckoe). Tam on 6wl
MCIBITAH CPE/IM MPOYHX TUTAHEPOB Ha HauBOoJlbllee aIpOAHHAMHUECKOE KayeCcTBO
M H4 HeM OCYUIECTBIIAIMCh KPaTKOBpeMeHHbIe napsiume nosersl, Ha X Bee-
cow3HOM citete B 1934 romy neHMHrpajcKue TUIAHEPHCTHI [IPUHMMAIIH yUaCcTHE
¢ oGoumu miravepamu JIAK-1 (puc. 46) u JIAK-2 (puc. 47). Beectoponuue
MCIIBITAHWA CePHU TUTAHEPOB, BBINOTHEHHBIX MO cxeme ~BecxBoctka’, BhIBILMX
Ha stom catere (LATH-1, HATH-2, TLIL Iocteuues”, JIAK-1 u JIAK-2),
ABHIIOCH OHOH M3 OCHOBHBIX JKCIIepHMeHTaNbHbIX pabot X crera. B peayins-
Tate ITOH paboThl GbUIH NOJYYeHbI HEHHbIC MATEPHAITbL I15 pa3pabOTKH nmogne-
Ay OUIHX KOHCTPYKUMA caMosleToB THIA “'GecxBoctka’,

!cﬁ@ Va

Puc. 46. OpgHoMecTHBIR nua-

Hep JIAK-1 KoHcTpykums

H.K. Koctenxko u b.B. Pay-
wenbaxa
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Puc. 47. OaHOMeCTHBIR na-
wep JTAK-2 woHcTpyKumu Dﬁ% )ﬁ5==—‘
1.K. Kocrenxo u b.B. Pay-

wedBaxa ﬁ

3aKMOUMTENBHBIM  3TANOM  3TOH  JKClepHMeHTalbHOH  paBoTer  Gbulo
ycreiiHoe BuionHenne nepeiera Koxktebens—XappKoB BO3AYLIHBIM 0C3/10M
B cocrase camonera-Byxcuposumika P-5 (manor CH. Jlanmmnosier) u Tpex
Gyxcupyempix miadepos: UATH-1 (munor Ab. Cxopomymos), 1IATH-2
(mwor HC. H0ams) u “TLIT. Moersiues™ (munor JLC. Peixkos) (puc. 48).
JHansHeiumuit nepenet u3 XappkoBd 8 MockBy ocywectsnsics P-5 ¢ ogHum
6yK CHpHBIM MiaHe pom [JATH-2,

Bore 3a YepaoBekiin Hall co3aHMeM UIAHEPOB THMA 'TeTaloliee Kpbiio™
¢ 1933 no 1945 roa B lepmarin paboratu Gpates B. u P. Xopren. Ouu nocr-
pOWTH psA 00pasuoB IMIaHepoB O CTPETOBMIHBIMU KpbiibAMHM. UX nepBbiH
uenbHo e peBsiHHbL miaHep Ho-l 6ui1 noctpoed B 1933 rouy. OH npencTasisn
coGoit netarpuiee KpbpUioTt ¢ pasmaxom 0kono 12 M TpeyronsHOH (GopMbl
B IU1aHe Be3 BepTHKaIbHOTO onepenus. Koucrpyxrtopsl nmavepa Ho-l cosep-
UMK Ha HeM B 1934 rogy HeckOJIBKO [UTAHHPYIOILHX M [Ia)Ke MapAiux nomie-
10B. OHAaKO HAa HEKOTOPBIX pexkuMax ronera ruavep Ho-1 umen nemocrarou-
Hylo OOKOBYK YCTOHYMBOCTb, BMOMMO, M3-338 OTCYTCTBUA BEPTHKAIRHOIO
ONepeHMA IpU HAIMYMM YINa
nonepeysoro V kpsuia 3°, Bro-
pod mpmanep Ho-Il Gpates
Xopren mocTporny B 1934 ro-
ay. OcHoBHaAg MOeA CXeMbl
IiaHepos  ©parbeB  XopTeH
3aK/I0Yalach B TOM, 4T00bI y
“nerarouiero Kpbuia” He GbUIO
BBICTYMAOLIMX [JeTaneld U Bep-
THKTbHOIO ONEepeHMs, a JeT-
YHK paszmeruanca BHYTPH LEHT-
pomnana. B ornuume ot mepso-
To nnanepa y Ho-II 6bu1 cap-
HOl (13 cTanbHbIX TPY6) LeHT-
POMTaH, KOHCONM KpbUlia cO
CTPeNoBUIHOCTRI0 26° — 0BbIu-
HOW KoHeTpyKIMH (IBYXJIOH-
XepoHHble M3 pmepesa, ¢ da-
HepHORt  0BuMBKOA HocKaA) .

Puc, 43, MNoner GyKcupHOro noespa

M3 P-5 y ypex mnameponGecxnoc-

TOK™ (1934 r.). 3apucorka ¢ Haty-
pot H.H. Wenecta
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PyjisiMu HAIlpaBICHUS CIYKWIH TOpMO3Hbie WHTKK. lllaccn Beuto ogHoxonec-
Hoe, yBupallLeecs B 10J1eTe, C XBOCTOBBIM KOJIECOM, 3dKJII0UeHHbIM B 06TeKa-
venb. B 1935 rogy mwnadep Ho-ll Hajletan cOTHU 44COB, 1IpH ITOM OCYLLECTBIISA-
JIMCh mapALlMe, cllelible NOJeTbl, JATBHOCTL KOTOPBLIX J0XoaWIa go 240 km.
[locrie 7TOr0 Ha wianep 6bUT yeTanosllen MOTOp "XUpT” MouwHoCThI0 49 KBt
(60 7. ¢.). B obuteit cnoxnoctn camoster Ho-lI waneran 80 v,

B 1938 ropy Gparest Xopren crpost ognomectHplH ranep Ho-11 ¢ pazma-
xom Kpbila 20 M (puc. 49). ®opma Kpbula MU KOHCTPYKIMA 3TOrO NiaHepa
ObUIM TaKHe 3Ke, Kak M y miladepa Ho-ll. CyulecTBeHHbIH HEOOCTATOK BCEX
NepBbiX MIAHEPOB M camolleta OGpaTheB XopreH — IMoxoH 0630p M3 KabuHBI
JeTUMKd BHM3. 3TOT HEHOCTATOK B KAKOH-TO CTEIEHH KOMIEHCHPOBAICH Kak
pacriosioxenuenm (poHaps, BhICTYNAIOUIETO 33 KOHTYDPbl KpbUla CBEpXY, TAK H
34CTEKIIEHHEM HHIKHEH YdCTH HEeHTPOIUIaHA,

Cucrema ynpasieHus Ha rutanepe Ho-lll cocrosma u3 DaslaHCH pOBOYHBIX
32K PLUIKOB, IBYXCEKLUHOHHBIX 2/1eBOHOB H IUTACTHHUYATBIX TOPMO3HBIX IUHTKOB,
MI'D4BIUMX POJb pyJieHt HanpapineHusi. Yribl OTKJIOHEHMA OTHENIbHBIX Map
CEKUMH 21eBOHOB Obutd pasubimMM, [lpedesibHbie YIITbl OTKIIOHEHUSA ITPH IBHXKE-
HMM PYYKH YNpPaBIICHMA OT ceDA COCTABISNM: IUTA Mapbl BHYTPEHHUX CEKLMH
+30°, st BHeuHnx cexumit =57, [lpu ABHOKEHUH DYUKH VIIDABIEHUR HA cebn
IIpee/Ibible YTl OTKIIOHCHUS COCTaBIIsUIM: [UTH Napbl BHYTPEHHUX CeKLUMH
—5°, nna sHemnux cexumit — 30°, COOTBETCTBEHIbIC YIIbl OTKIOHEHUSA CEK LIMiA
ObUIH M 1IPH OTKJIOHCHHH PyuyKH ynpaBiieHus BOOK. DTa cucTemMa Yl paBIcHHA
DeclleydBalla  COXpUlieHHe TAKOH CYMMapHOH dIPOAMHIMHUCCKOH KPYTKH
KpbUld, KOTOPAA NPH 1IOJIETC Hd NMOBBILICHHBIX CKOPOCTHX NOJIETd He A0ONYyCcKa-
J71a 34TATHBANHA B IMKHPOBAHKe.

Mnanepos tuia Ho-ll 6smo nocrpoeno Gonee 10 sk3emmuisipoB. B 1938
M 1939 rojdx Hd HUX HEOJHOKPATHO OCYLECTBISUIHCH BBICOTHBIE NOJIETHI B
obnakax.

Ommn oxaemiiap Ho-11 6bu1 nepeoBopynosan 8 1941-1942 rr. B ostHo-
mecThbiit MoToutadep Ho-lld ¢ apurarenem "Banbrep-MUKPOH™ MOLIHOCTHIO
48 kBt (65 0. c.). B kouue ¢gespans 1943 roga Ho-111d yeneuno nemonctpu-
puBlICcH B HojieTe (B TOM uMClie HA MUIBIX L‘KOP{)CTFIX) leUq)ECCDp)’
JLNpawtuno. B gwibHeHiem  cTpodica ewte oauH moteivlanep — Ho-llle

20000
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Pie. 49, OHOMECTHEII IUEHE P THIG "HCTH0ILee KpbLio ™ HpaTben Xopren Ho-111
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Puc. 50. OgnomectHeIi MoTonnianep Ho-1lle GpatbeB Xopren (['epmanus)

(puc. 50), na Hem Bpu1 ycTaHOB/IeH aBUraTeNs ~DONbBKCBAreH”’ MOILHOCTBIO
22 kBt (30 11. ¢.), BpallUaBIIHHA TOJKAIMHA BO3IYLIHBIH BUHT yepe3 peMeHHY10
nepefayy™. BUHT UMe flonacTH, CKIIa/bIBAIOIIKECS NOCTe OCTAHOBKH [JBHraTE-
na. B despae 1944 rona neryuk X.llefinxayap ocyliecTBHI NpOOONIKHTEb-
ub1i napAwyi noset Ha Ho-Ile. [Tpu 3T0M OH HeCKO/IBKO pa3 BKI0YaJl [ABHIa-
TeNb ¥ JOCTHT BbicoThl 1400 M. Ha 3T0H BbicOTE 0[Ha U3 NOMACTENR BO3AYLIHOTO
BHHTA OOiesieHena, BO3HMKIA TPACKA M [ABUraTeNlp LPHIWIOCH BBLIKITIOUMTH H
nepenTH Ha 6e3MOTOPHBIH N0T1ET,

Ho-Ille noxasan ceBs HerIoXuM MOTOIUTAHEPOM, H CXEMA €r0 MOXKET ITpefl-
CTAB/ATE HEKOTOPBIA HHTEPEC U CerofHsA. XopoLide MapAlMe CBOHCTBA [UTaHe-
pa Ho-lll oBbacHsucy rnagipiM 06pa3soM ManoH yAenbHOW HAarpy3koH Ha
Kppuio — 9,3 kr/m? mna nnaHepa i 12 Kr/m® mis MOTOIIaHEpa, uTo U obecre-
UMBANI0 MHHMMANbHYK cKOpocTs cHHxeHHa 0,6—-0,65 m/c. [pu taxo#t marnoi
Harpy3ske Ha KpbUlO CKOPOCTb MoJieTa MiaHepa GbUla HEBEAMKA, a 3HAUUT, BO3-
MOXHOCTH MOJIETOB Ha JalbHOCTh OrpaHMueHsl. TaKk Kak co BTOPOH MOJOBHHBI
30-x rof0B AAIBHOCTb MOMETA CTAHOBHTCA OCHOBHBIM DEKOPIIHBIM MOKA3aTe-
NeM A 1aHepa, OpaThsl XOpTeH M3bICKHUBAIOT MPUHUKITHATIBHO HOBYIO CXeMY
THNa 'BecxBocTKa'', KOTOpasA N03B0ATA GbI PA3MECTHTD JIETYMKA B KpbLIe pH
CYlleCTeHHO MeHblleH XOpHe Kpbulda B LEHTporUlaHe, yem Ha ruraHepe Ho-lIl.
Takas HoBas cxema Onpe/eNisia MOMOXKEHHe JETYHKA J€xKa FOJOBOH BIEpE,
Npu 5TOM eMy 0GecrieuHBaICA XOpoLUMi 0630p.

B 1939 rony 6parba Xoprten co3paior munadep Ho-1V ¢ Takum pasmeluesu-
M netyrka. B cnepywotiuem rogy Obi1o NOCTPOEHO NATH IK3IEMIUIAPOB ITOTO
Tnavepa. Ilnmawep Ho-IV, cnpoextnpoBaHHbIA [/ MOJNETOB HA [ajIbHOCTH,
0bnanan ynosneTBOpHTEbHBIMMU JIETHBIMH KauecTBamH. [ltaHep umen cMeLuak-
HYI0 KOHCTPYKUMIO, COCTOSIT M3 TIATH Pa3beMHbIX YaCTCH.

B 1943 ropy Gpatesn XopTeH 3aKaHUMBAIOT MOCTPOHKY OQHOMECTHOrO
MnaHepa Ho-VI. JleTHble MenbITaHUA 10KA3aIIH, YTO BO BCEM [IMarna3oHe CKOPOC-
Tel nnavep Ho-VI okazanca nyuile no cBoMM napsiuiuM ceoicteam,uem Ho-IV.

Xora nnadeps! Ho-IV u Ho-VI umenu xopoume nerHbie nokKasaTesnu, cXema
Pasmeinenua B nexaueM 1OJIOKEHUH He TpHKHIIAch. OBBACHAIOCH 3TO TEM, YTO

S

Py * Matepuan o pabore Gparber XopTeH anTop 3aMMcTBOBan w3 kuuru R.Horten,
-F. Selinger “Nurflugel™, Belinenuei 8 Ascrpun B 1983 .
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TAKAH CXEMA PA3MCULICHHS JICTUMKE TIC YV I0BICTBO DALY I'DL.‘GOH-&H[HHM Deso-
HACHOCTH, TdK K4K 1TpH IH:![I}"H\'-‘{CIIHU{I NOCAIKE HNCTUHK MO HOAVUHTE TPABMY .
Kpome Toro, npu JeHCTBHY HPOJIOIBLHOR HEPCTPYIKH 3ATPY IHAIOCH [ILIXAHIC
NeTYHK A, EMy TRYJIHO brUIo MO IPeTh BHEpel, TAK KdK B TdROM HOIOKCHHH
GIJICTPU yeraBalld ronong.

Peayisrarel paBorsl Oparsen XopTeH IOK@3@IM, UTo CXeMY JeTdaioulee
KI)I;IEIU” MOKHO OBEIO UCHOJIL30BATE TOILKO IPH CO3TAHHH BRICOTHBLIX 1UTAHE -
POB W MOTOILIAHEPOB.

[lepsoe “neratoitee kpobiio™ Ha Tpamcnopre. B cepenmne 30-x rogon
CUMTUNIOCH, YTO HAMGOICE BHITOAUBIMH B JKOHOMHYCCKOM OTHOUIEHHH caMojie-
TAMH-TPY30BO3dMH OYAYT anlaparni ¢ NPEAesibHO cOBePIICHHON dIPO/IMHAMH-
KOH M ¢ JIBHIATENCM CPABHUTCIBHO 11e DOJILILON MOLLHOCTH. TaKHe MWIOMOLL-
HBIE TPY30BO3bI HA3bIBanuchk MnaHeposietamu. B 1935 rouay TIpamciianckuii
Bosaywnsid GiloT Halmei CTpaHbl AA1 3aKa3 KOHCTPYKTOPIM HA COB/aHHC
TUIAHEPOACTA [UIA TICPEBO3KK OIHON TOHHB! TPY3d W JICCHATH MTICCAKHPOB €O
cpeaeit ckopoctsio 120 km/u.

[lpenojgaBatenamu u cryieHTamMu XapbKOBCKOIO dBUALMOHIOTO HHCTHTY T
0 PYKOBOJICTBOM [JIABHOTY KOHCTpYKTOpa ALA. Jlasupesa HpUI CHPOeKTHPO-
BaH W IOCTPOEH 1UIaHepolieT THia “eTalowee Kpbu1o™ XAW-3 (puc. 51). Do
MOHOILIAH CMCLIAHHOH KOHCTPYKIMH, €O CBOBOIHONICCY IHM KpPbUTOM. HMEB-
LWMM CTPETOBUANOCTL 0KoNo 207 n yatuHenue 6.5. 38e31006pa3iiblit ABHIa-
TeMb BO3AYUINOro oxiuxgenna M-11 MomHocersio 735 kBt (100 1. ¢.) pac-
MOJIATICA  HelOCPe/ICTBEHHO Tepell NepeiHed KPOMKON HeHTpOIIaHd 1o
IIPOHOIBHON OCH caMomieTa W Bpaual TAHyww#d BUHT. [To ocu camosera pas-
MEIIAHOCh BEPTUKATIBHOE ONepeHue, COCTOABILCE W3 KWL W Pyl HANPaBicHus
[Mpoduny kpuuta B-106R Gein S-06pastioi hopMel ¢ OTHOCHTEILHOI TOTUIM-
HOW B UeHTpolwtaie 14 %%, a na komue Kpouta = 7 7. TTo kpasist etrpoivian
pasMelaiach ABVXQ3enskuas 3akpbitas wkabuia. B reBon giozesske pac-
NOJIATAAKCh 5 HACCWKHMPOB. B HPaBOM -- 4. 0 BHEpely HUNOIIUICH JICTUMK
Konconu Guiu 6e3710HKePOHHbIC. MX OCHOBION JIeMeHT - (hanepibiil Kecco.
KoHColt KpbUla MMEIn OTpllaTenbiy KpyTky 87, Ha Koucousx pasmeu-

6000 22400

T

4000

Pue. S1. Jdecnumectinli Heposter mina e rnonee Kpeuio’ NAH-3 Koucrpy i
ALAL T Lasapesa
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Puc. 52. [lyTtesoe yipasieHue camonetoB XAH-3 (a) n D-2156 (5) :
AX — nyTeBad ylHPaBIAWWAA cHia; O iqer » Oy — YINBL OTKIIOHCHMH pyacH; A Moy
PABIIAIILUMI Ty TCBOH MOMCHT; d, | — WICUH v IPABIAIOILCH CHBI !

JTUCH JI1EBOHBI, OTKJIOHABUIMECH OT WITY pBand. [ljist 11pOA0ABHON BWIdHCHPOBKH
KOHIbI Kpblia [iaHeposieta XAW-3 10BOpauMBAIIMCH CHCIMAIbHBIM LUTYPBA-
JIOM, YKPEIUIeHHbIM Ha lieBoM BopTy KabuHbl Netuuka. A nyTeBoro yiipan-
NeHuA CIYXRWIN JABOHHBIE WMTKHM — MHTCPUENTOPb], paboTaBUMC OJHOBPEMEl-
HO C OTKIIOHEHHEeM pyJ/iA HanpaBJieHHA OT nefane jerunka (puc. 52). lMacen
BbU10 ODLIYHON CXEMbI ¢ XBOCTOBBIM KOJICCOM YBETHUYEHHOTO [MaMeTpa. XBOC-
TOBOE KOJIeCO GbUl0 OPHEHTHpYIoWeecs B npepeiax +25°,

Hernbie uensitanus wiadeponera XAW-3 npoxopwin 8 1936 rouy B Xapb-
KoBe. IMposonun ux B.I'. Bopouuu. IMepBeiit noner 1o kpyry coctosyics
23 centnbpsa. 3aTem HPOUUIM BCECTOPOIHHNE JICTHBIC HCHBITaHus. Qi NOATEep-
OHITH XOPOLIYI0 YCTOHUMBOCTL H ylpaBligeMocTh alittapata, Bo Bpems dyrux
NeTHpIX MclblTanud Napawitotnet B Kosyins yeraHoBui MHpPOBOIL pekopi
MHHHM&IBHOH BBICOTHI [IPBDKKA € TAPAIIIOTOM MeTo/IoM cpbiBa — 80 . [lo
OKOHYAHHH 3aBOICKHX J1eTHbIX HcubltaHui B.I'. bopouui smecte ¢ pejyiumm
HibkeHepom 110 uenpiTanuam M.P. Camoitiosuy ocywecrsin Geciiocagounibiii
Mepelter M3 Xapbkosa B TamGon, [locie ycneuHo NpOBCICHHBIN JKCHIIYATA-
UHOHHBIX MCUbITanui wianeponer XAHM-3 upwieren 8 Mockny. B 19371938
FOILAX Hd HCM OCYIICCTBIIAIHCE PCIYJBIPHBIC HEPCBO3KM 1I'PY308 B MOCKOBCKOI
OGiacTH Ha MecTHBIX aBUwIMHMAX, [lnaneponer XAM-3 cran Lepeniv B Mupe
UHeTaromum KpeuioM”, paBOTABIIMM KaK TPAHCHOPLIBI Camolier.

Kpbino manoro ynnuuedsst. B navwie 30-x roos 6bui oy BiiMkoBais pe-
3Y/bTATBI JKCMNEPUMEHTOB B a2pojHHaMuucckux Tpybax NACA, nowususue,
YTO ¥ KPbUIBCE MWIOTO YIUIHHCHHA CPRIB HHOTOKL 3ATATVHBACTCH J10 Y TJIOB QTiKH
45—50{:. HPH ITOM 3HAMCHHC Han B bILICEO KUZ)(I)(I)HH.HC}I'I'H Il\\,-'l.l)t.‘hlliﬂil CHITLIE
('_1- max OKA3ILIBACTCH CYLLIECTBCIHHO DOIIBILIMM, HeM ¥ KpbUld ODLIMHOTY YiQTHne-
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Hus. AMepuxanckue uHxenepsl u3 Cayr-beniga —aspoaunamuk P Xoddman
u koHerpyktop C. lllHeigep petiwin HCIONB30BATh 0COBEHHOCTH K pbUIE MAJIO-
ro ymtdHenus.OHyY CIPOEKTHPOBAIK H HOCTPOWIH B 1933 roy jerkuit ojHo-
Mectubli camoner "Opyn” (puc. 53) ¢ ABUraTesicM BO3LYLHOID OXTaAICHHA
B 29,4 kBt (4011. ¢.) , BpamaBlMM TAHYIHA BUHT. XapaK 1e pHOH 0¢c0BeHHOCTRIO
3TOrO caMOJIeTa BbUI0 Manoe yulMHeHHe Kpula — 1.4,

Kpbuto camonera 6pu10 S-06pasioro 1poduina M-6 ¢ OTHOCKTENBHOH TO!-
wiuHoi 10 %, 3amHAs KPOMKA COCTORIA U3 TPEX IOJIBHMHBIX YdCTEH: B LeHTpe
33K PbUIKM, YIPaBJIAeMble KaK PYIIM BhICOThI, 110 G0KaM ¢ 06eHMX CTOPOH — 3aK-
PBUTKH, OTKJIOHSEMbIe OT CIIEUHAIBHOTO PbINATd [UIA U3MECHEHHA NPOAOIEHOH
DanaHcHpoBKHM B nollere. OBLIMBKA KpbUla — MOMOTHAHAA, 31€POHBI — KOillle-
BbIE, IOBOPOTHBIE,

Ha camornere "Jpyn” Gbiio coBepiieHo GOMbLUOE YHCITO AeMOHCTPALMOH-
HBIX MOJIETOB, LIPUBACKIUMX MHOIO 3pHTe/iIed. YCTOHUMBOCTL U yIPaBIAEMOCTD
OblIH  YO0BIETBOpUTENbHBIMHU. JleTHIe WCTIBITAHWA [10KA3ATH, 4TO Camojier
MMell BBICOKHMH [IMala30H CKOpOCTel nojiera:; HauboJablias cKOpoCTh —
155 km/u, HauMeHblIasn — 35 4 KM/u.

XapakTepHad 0coBeHHOCTh Kpblla MAlOro YMUIMHEHUs — BO3MOMXHOCTh
YBEIUYEHHA €. ), — [PHBIEKIIA  MOJIOJIOI0 COBETCKOTO dBHAKOHCTPYKTO pd
A.C. Mockanesa. On 3apaics ueibio nonobpars Takyno GOpMy KpblUld MATOTO
YIUTHHCHHSL, KOTOPAsE He TONMbKO YBeIUuMBANa Obl ¢, (. HO elue ¥ obecrieyu-
Bajla Gbl MMHHMAIIBHBIH 1IPHPOCT BOJIHOBOTO COMPOTHB/CHWA HPH I0JIeTe Ha
Gonbiiod ckopocety. A 310T0, KaK NOKa3aii a3poaHHAMHYeCKHE HeoileoBa-
Hus cepeuHbl 30-X rojioB, TpeGoBasiocs NpHAATh KPbUlY CTPETOBHIAHOCTL H
HPUMEHUTh NPORGWIL ¢ MANOH OTHOCHTENbHOM Tuiumuoi. A.C. Mockanes 8
1937 roay cnpoexTHPOBAI M MOCTPOWI OHOMECTHBIH Le/IbHOAEPCBAHHBII
caMojteT THna “GecxBocTka’ (pHe. 54) UMeBLIMI HpodHIb KpbUld € OTHOCH-
TenbHOR TOoMUmMNoN 7,5 % W ripefelbHO Manoe yuiuHeHue kpepla  — 0975,
a dopma Kpbula B 11ate GbUla BNM3KAE K TPeYTONBHUKY, CTPEIOBHIHOCTBIO —
okono 70°. [lpeqnonaraioc Ha OfbITe JIETHBIX UCHBITAHHMI JTOrO CamoneTa
BBIABUTL A9POMMHAMMYECKHE OCOGCHHOCTH KpbUld, HanbOIIee BBIOMIOTO [UIA
[0J1eTa Ha OKLLIN3IBYKOBBIX CKOPOCTHX.

Camoster. nonyudBiumit Haumerosatue "Crpena’, MMen OBUraTelh Mol
wocteio 103 kBr (140 1. ¢}, aByxKomecHoe 1accH OOBIUHOR CXCMBI, UEHT-
PATIBHO PA3MCLICHHOE BEPTHKAIBHOE ONepeHHe M 3aKpbIThIH (POHAPL HaOHHBI
NeTYUKA. YNpaBisiicd camolleT MIEBOHAMM, o TAKKCE pPyJIeM HalpaBIleHHH,
Ha manere yron araku “Crpens” joxoawt 1o 22°. Tlpu nenbitadusnx Obuin
lIUL{pOﬁHO OGCJ[CJ.LOBHHI){ netusie OcoGeHHOCTH TReY rIBHOTO KpbUld MANOG
yiiuHenua, Jlerunk-uenpitarens H.O. Pribko pocrur wa “Crpene”™ BbicoThl
1500 m. IMpu 910M BBIABWIMCH HEOXMLHNO GOJIBIINE JKCITTYATAUMOHITBIC YIIIBI
ATAKH HI M@TBbIX CKOPOCTAN HOIETH, a4 TarKe ciaboe nonepeutoe emiuposa-
HHUE KpbUId Hd BCCX JICTHBIX peHMAX. ﬂucnc,unee ODCTOHTEILCTBO HPHBOJIHIG
K TOMY, YTO B TCUYCHHE BCErQ 1[OIIeTd JICTUAK JTOJIKEH ObUL HOCTOAHHO BMCIHIN-
BATBCH B HOHUEPeYHOC YIIPABIICHHE, YCTPAHAS BOJNHKAOUIMC YUl KPeHa
COOTBETCTBY UMM  OTKIOHCHHEM  DICPOHOB. Co BeeMM ITHMH SIBJICHHSAMH
CaMOJIETOCTPOHTENH CTONKHYIIMCD M BHOCHCUICTBHN, KOUIA COJLUBAIIHCH CBEepPX-
ABYKOBBIE CaMUIeThl ¢ aHATOTHYHBIMHK 110 (bl)pMC HECYUIMMH NOBCPRHOCTAMKA.
Tonuko B 1944 rojy. 1. e.uepes ceMb JICT HOCE NeTHbIX Helpiranuil "Crpeiipt™,
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Puc. 33. OpHomecTHwiit camoner L—Mﬂ——l
*Jpyn” xoHcrpykuun P. Xoddmana
u C. lnefigepa (CIIA) 5797

HeMelKHIl KORCTpyKTop A. Jlnn- r
MEMI MPeQJIo s HClIbITATh B MO ,
JleTe Ha IUlaHepe, OTASAAEMOM L
OT  camMONeTa,  OHIOTaXMble 2
CBOHCTBA TPEYTOMBHOTO KpbUTa 3
MaJIOro yIUNHHeHUA H OOMBlUIOH \
CTPETIOBHIHOCTH A1 060CcHOBa- /
HHA XapaKTEPHUCTHK CBepX3By- N ” I/
KOBbIX CaMonieToB Gymyltero ¢ 4
KPbIUTOM TaKOH KOHGUI ypaUKHK,

B wonue 40-x roacs noj pyKOBOOCTBOM M3BECTHOIO YKe YMTATENK) KOH-
crpyk1opa H usobperatenss B M. UepaHoBcKOTO MpoeKIHpyeTCA H CTPOHTLA
wiaep Ye-22, kOTopbli AOMKeH ObL1 ABUTBCA NPOTOTHIIOM CBEPXIBYKOBOFC
“camommera BHY-26 ¢ TypSopeax THBHbIM ffiraTeneM AM-6 ¢ taroi 15 kH, B
nanenetimtem 20 xH, Flnatiep Ye-22 {pre. 55) omvyanca x0poumMMH IWIOTAN:
HBIMH X2PAKTEPHCTHKAMH, OH MMET K PhUTO MAN0TO YaaHHeHnA (4) co cTpeno-

BHOHOCTBIO, TlepeMeHHOH MO pa3Maxy KpsUla, B KoHLeBple 1UaiiGul. Ha 310M
aHepe MOCKOBCKHE 1wTaHe pieT HLA. TleTpoB BO Bpems aBHALUMOHUOTO Hapali

nae

Puc, 54, Oavomecteiii  camoner
KoucTpyxunn AC. Mockancena
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17 mong 1949 ropa 8 TylmHo Gnectsie NOKa3bBall GUrypbl BICIIETO MMWI0-
Taxa — nernu Hecreposa, Gouxku ¥ jp. Tak BrnepBoie B Mupe 6bUTA 11POJAEMOH-
CTPHPOBAHA BO3MOMHOCTh YCHEUHOr0 NWIOTHPOBAHHA “JleTaluiero Kpbua”
MAIOrO YNIMHEHHA C MepeMeHHOW 110 pasMaxy cTpeloBHAHOCTbI0. TOnmbKO
uepe3 TpH TOJIa COCTOMICA NEPBBIA MOMET caMOJIeTa-MaKeTa LB eJCKOro cBepx-
3BYKOBOTO uctpeburensa SAAB J-35 "]lpaken”, y KOTOpOTo HCIONBE30BAIOCh
KPbUIO MAIOTO YUTMHEHHS M GONbLUOIH CTPENOBHAHOCTY, 1IEPEMEHHOM 110 pa3-
maxy. Takga aspoauHamMueckas KOMIIOHOBKA KpbpUla, K4K M3BECTHO, B Hac-
TOALICE BPEMA IUUPOKO HCMONL3YETCH HA CBEPX3BYKOBBIX CAMONETAX THNA
"GecxBocTKa”.

Takum o6pazom, HALLIKMK OTeuecTBeHHBIMH H30GpeTATEN AMU U KOHCTPYK-
TOpamMu BbUTH 3aJ10)KEHbI OCHOBHBIE NPUHIMIIBI KOHCTPYKTUBHBIX GOpPM camo-
JleTa THIA "GecXBOCTKA™, KOTOPBIE HCMOMB3YIOTCA U 110 HACTOALIEE BPEMS.

Ipsmoe kpeuto. Bo ®panuum, roe ponwiack Ujes camosera TMNa “'Gecx-
BocTKa” ©e3 CTpesIOBMIHOCTH, 3amaTeHTOBaHHas dpaunysom A. IleHo ewe
8 1872 rogy, MOCTOAHHO TPOMOMKANK 3aHMMATBCA Pa3BMTHEM 3TOH CXEeMBI.

B 1921 romy dpanitysckuit uxerep P. ApHy nocTpowt OpHrUHAIIBHBIN
OTHOMECTHBIH Oumiutan-"BecxBocTky” (puc. 56) ¢ NpAMBIM KPbUIOM, Tlepefe-
maHHblil W3 yueBHOro asyxmectHoro camonera Kompon C-60 ¢ poTaTHBHBIM
asurarenem “"Knepxe'' mowHoctsio 100 kBr (130 1. c.) . Tlepenenka 3axmio-
4aJlach B TOM, YTO XBOCTOBas yacTh (o3ensxa Obula ygasieHa, BMeCTO Hee Gbl-
JIO [UIABHO CKPYT/IEHO OKOHYaHWe (Io3e1sKa M Ha CHEeLMalbHbIX IO PH3OHTANIb-
HbIX CTOHKaxX B HIDKHEH YacTH
dro3ensKa yKpersleHbl [iBa KH-
N5 ¢ pynsaMu Hanpasienus. Koc-
TBUIb 3aMEHEH XBOCTOBBIM KO-
necom. Kppuiba, B OTHYME OT
Kogpona C-60, GbuiM BbINGIIHe-
HBI O[HHAaKOBBIMHK II0 pasmaxy.
Bepxuee wpbuio He MMeno pyie-
BBIX MOBEPXHOCTeH, a BAOINb BCeil
3a/IHel K POMKH HHAHErO Kpbuia

Puc. 55. OpuomectHblii mnanep Ye-22
KoHeTpyKunn  B.H.  YepaHomckoro
(BBepXy B nonere , BHH3Y Ha 3emne)




Puc. 56. OgHOMeCTHBIA 3K CNEpHMeNTaIbHbIE camoneT P, Apuy (1921 r.).

pacnonaranyce EBOHLI, AMEBILIHE HEKOTOPOE OFpaHMYeHHE B YITIAX OTKIIOHE-
HHA KHH3Y.

C 5 deppana no 15 anpens #a aspogpome ¢apmana g Mecteuke Bunmaco-
BAX COKOIO DTaMMa Ha ITOM camMoileTe-"GecXBOCTKe” JIETUMKOM KAMHTAHOM
MamoHOM 6BUTO OCYUIECTBACHO OKONO [BEHAIUATH YCIEUHBIX KCIBITATETRHBIK
NOAeTOB Ha HeBOMBIIOH BbICOTE C BHpamamH. 26 Jexaps YCIelHo HpollUi
nokazaTeNbHble NOAETE M9N0Ha Nepen NpeAcTaBUTeNnAME TeXHUUECKQIH CAYX-
61 AdpoHaBTHKH PpaBUMK ¢ AeMOHCTpatMeii BHpaxkeil, HaGopa BBICOTHI ¥ CHY-
KeHHA NOE YIIOM K TOpH3OHTY. Tlocne ycnelHmX IKCASPHMEHTOB ¢ 3THM
camonerom P. ApHy 3aH@ICA DpoeKTMpOBaHMEM M MOCTPOHKON camollera
MOHOMNTAHA [GHOYHOTO THTIA MO CXeMe "HeckBOCTKA” ¢ NPAMBIM K PhUTOM, ITOT
CaMonet, OHAKO, MpH NEpROM e AoJeTe NOTepiiell aBapHio U He BOCCTAHAB-
NHBAanNCA.

Camoner-Gumnan KOHCTpyKUME P. ApHY ABHWICA NepspiM XOPOILO JeTaB-
MM ansapaToM TAKOTO THNA ¢ PAMBIM K PbUTOM.

B 1931 ropy dpanuys M. AGpuans oCyliecTBAART MIIAHNPYIOLUMEe NONETHE
HA npocTeiiiltem IUTaHepe yueGHOrO THNA, BBITOIHEHHOM NG cXeme ~GecXBOCE-
Ka”, ¢ npAMbIM KpetoM A-12. 310 GbUT OfIHOMECTHBIR LESTBHONEPEBAHHBINA
INaHep-HU3KOMMAH ¢ TMOAKOCHBIM KPBUIGM ¢ PasMaxom 8,5 M M NOCTOAHHOA
UMprHOi 1%y pasMaXy, WMEBIUME IEBOHBI H KOHUeBwe URARGHL ¢ pyAaMH
Hanpaenenus. Kpbuiy Oeim Dpupae S-o6pasieit npodwmns, pa3pa6oTtasHbIi
M. AGpuanem, u 3HaunTeNIbHEIR YTOI nonepeypHoro V,

NocRe yenewHsix AeTHBIX HCTILIT2HUI madepa AGpuana ero npyr Uil Gosens
JAHARCH MPOEKTHPOBAHHEM H ITOCTPOIKOH B 1932 ropy ¢cBOEro nepsore ofHO-
MECTHOTO  Le/IBHOAEPEBAHHOTO CaMOIETA-MOHOIUIAHA AV.2, BBUIOJIHEHHOTO
M0 cxeme “GecxBoCTKa”, KOTOPBIH COBEPIN K PATKOBPEMEHHBIA 110NeET.
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Crenywouwmm aitnaparom Qosenst Gbul tnanep AV-3, nocrpoerunii B 1933
rojgy M UpeICcTaBIABIIKHA cODOH JllbHeHIIee PasBUTHE BHIOPAWHOH (1M CXeMbl
(puc. 57). Jto GbUl OFHOMECTHBIH UEJIBHOJAEPEBAHHbBI IUIAHED ¢ KPLUIOM
matoro pazmaxa (11,5 M), MMeBIIMM 3HauMTENIbHOE Cysxenue (oxono 9). B
neHTpe Npo(iIh Kpbijia ObUT CHMMETPHYHBIM C OTHOCHT S} IbHOM TONMHON 16 %,
yto npu HaubBonsuwiedt xopae 2,8 M [1aBajI0 BO3MOXHOCTh Pa3MecTHTh JIETHH-
Kd B KpbUle. B KOHCONBHOK yacTH npodwib Kpbula 6eu1 S-06pasnoi (o pmbl.
BeprukasibHoe OfepeHKe COCTORNO U3 IBYX KUIEH, Pa3MelIeHHbIX B UEHTPaIb-
HOIl yacTH KpblTa M UMeBIUMX OObIuHble pYIM HanpasieHus. OTIHUUTENBLHOM
0coBeHHOCTbI0 pyfiell HalpaBreHusi ObUIO HAIMyMe MepeMEeHHOro (1o Xo/y
nefwu) koddiduuMenTa Hepenauu, onpeienAilero OTHOILEHHE OTKITOHEHHA
pyJIsi HanpdBileHWMA K MepeMelueHdioo nepanu. Ilo Mepe yBelMueHHA Xoja
iefianeit yroJ oTKJIOHEHHs PYJA HAllpaBlleHWs BO3pacTal HA TOM KWIE, B CTO-
POHY KOTOPOTO JIETYHK OTKIIOHAN Nefaans Brepen. Takas kuHemaTHKa ofuter-
yajia MWIOTHPOBAHWE IPH BBINOJHEHUH MocafkH ¢ BOKoBbIM BeTpoM. Mexmy
KWISMH Ha 3a/lHeH KpPOMKE KpbUla pacloNaraics [ABYX3BEeHHbIH 3aKpbUIOK
MOBBILIEHHOH 3(D(HeKTUBHOCTH, paBOTABLIMA KaK pyJib BricOThl. Ha KOHUEBBIX
YUACTKAX KpPbUla pa3Mellauch 371epoHbl, OTKIOHABUMecA AHddepeHuManbio,
Mexy KWIeM M HayaloM ¥IepoHa, CHU3Y Ka}JIOro MONYKpbUla, MPUMEPHO
Ha TOJIOBUHE XOP[bl HAXOMWICA TOPMO3HOH LIHTOK, KOTOPbIH JIETUMK OIyCcKal
BHH3 CHELMATLHBIM PBIYAXKKOM Iepef MOcagKoM /15 y MeHbIIeHHA adpOAHHaMHU-
YeCKOro KayecTsa Npu npusemienun. HauGomnblee aspoguHaMuyecKoe Kayect-
Bo wianepa AV-3 cocraensano 21. Jleruuk umen xopoumit 0630p. Macea KoH-
cTpyKuMu 75 Kr. YIenbHas Harpyska Ha Kpbuio He npesocxogwia 100 H/m?,
u masep AV-3 xopoiuo napwi! B clabpix noTokax 06TeKaHMa Haxe NpH cKo-
poctu Berpa 3,5 m/c. Ha Hem kak cam QoBens, Tak ¥ pamg Apyrux dpaHmys-
CKHX [UTaHepucToB B 19331935 ropax cosepluasiu Haf 1I0HAMH, Ha 10I'0-3a1a-
me OpaHuuK, MHOTO NAPAUMX TONETOB, JOXOAUBILMX I10 MpO/IOJKHTEIbHOCTH
no uaca. JltutesnpHbie 1OJIeTHbIE HCTIBITAHUS MNakepa AV-3 nokasarnu ero xopo-
11Me YCTOWYHBOCTb M YIPABIAEMOCTb HA BCEX PEXMUMAX I10J1€Td, A €ro JIEeTHbIE
HaHHble He YCTYNAIM JICTHLIM JaHHBIM TPEHHPOBOUHBIX IU1AHEPOB HOPMAJIBHON
cxembl. BMecre ¢ TeM y 9TOrO [jlaHepa pasMax KpbUla GbUT MEHBUIMM, YeM Y
ffaHepa HOPMAIBHOM CXeMbl, 2 3HAUMT, M IO MaHeB peHHbie KaueCcTBa COOTBET-
CTBEHHO ObUIM NTYUILIMMH.

[Tocne nmanepa ®@osens cTpout B 1935 rogy ceoi B1opoit camoner AV-10

Puc. 57. Oanomectupiii mnanep AV-3 xonerpyxuun Ul ®osens (Dpanuun)



Puc. 58. OanomectHsiii  camMonet
AV-10 woncrpyxunn U, Qoeens
(®panuna}

(puc. 38). 3ToT caMOMNeT ¢ ABHrATENEM BOMIYIIHOTG OXMKACHHA MOUMOCTEIO
55 kBt (75 n.¢.) G501 yKe qBYXMeCTHBIHA. ETC K ppulo B 0CHOBHOM ROBTO PASIO
KpbUlo 1Wlakepa AV-3, 1onbko npodwis B uedTpe 6b01 S-06pasHbii, 0QHAKO
BepTHKANBHOE ONepeHHe CYLIeCTBeHHO OTAHYANOCh — OHO ObUIO OfMHAPHBIM.
TsHYWEA BO3AYIUHLIA BUHT 00ecreunBan UHTEHCHBHBIN OOMYE BePTHKATLHOIC
OMEPeHHA, YeM rapaHTypoBanack 3peKTHBHOCTR PYIs HalPaBASHHA HA Jio:
BbIX pewHmMax paloTbl, B TOM YHCNE K NPH OABHKSHHH N[O 3eMite. MecTa axusla-
X2 paclonaranuee pAgoM B olendke, NpH ITOM MGIYYANca X0 polllii oGsop,
TAK KaK [OIOBBI ODOHX NIECTYMKOB HAXOMWIHCH BOTM3H LEHTPA MACC camoSTeTa,
B kavecTBe pyiteit KCNONb30BANNCE 3K PUTKH, PACTIONOKEHHbIS B 1LEHT PajlbHONA
YacTH Kpbina BOHAK3IN dreszenaxa.

llacen BpUIO OBBIYHOTO THNA ¢ OPHEHTHPYIOWNMCA XBOCTOBbLEM KONECOM.
Konerpykuua camonera AV-10 BBINORAHAIAcs DIaBHbIM 0Opa3oM M3 Jepesa,
HOCKH Kpbifla, KHIA M pyNeBbIX NOBepXHOcTed OGpUTH daMepHpe, ofwmaxa
Kphina ¥ BepTHKANHHOTO ONEPEHHA ~ NMONOTHAHAA. CpaBHHTENbHO HeBOThLUAA
yOeltbHaA Harpysxa Ha KpoUio — 300 H/m® ofecneuriBana Manyw nocagowyro
cKopocth — 60 KMfu, a TakKe BRICOKHH MOTONOK MOnera. XapaKTepHCTHKH
YCTOAYHBOCTH ¥ YMpPABIAEMOCTH, 4 TAaK’Ke JIeTHElE JAHHBIE camoneTa AVY-10
BIIONIHE YHAOBASTBOPANH TpeDOBaHHAM, NPeIbABIAECMBIM K ABYMECTHRIM
CTIO PTHBHBIM H TPEHH POBOUHDIM CAMOIETAM, i ) PAHLYICK U JIeTHO-HCIBITATEN b
HBIH OeHTp OOMYCTHN ero K AeTHOH Jxciiyarauun. Ha camonere AV-10 Gbulo
coBepuleHo GOMBUIOE YHOIO BBICOTHBIX NMONETOR. B OJHOM H3 TaKMX MONETOB
ObLT UpeB30fiNeH MHPOBOA PEKOPH /1A [BYXMECTHBIX CAMOJICTOB ¢ PaGOWM
OGbeMom ABHraTeNed 0t 2 0o 4 NuTpos. _

PaGortel Ul. ®oBera HATMAORO NOKA3AH, UTO cXeMa THMa “GecxnocTka™ ¢
NpAMBLIM KpPeUIOM BIHCTIE NPHEMIEMA [ITTA CLOPTHRIIOTO IBYXMECTHOIO Camo-
ReTa H O HOMECTHOTO NErKOrO NApHTENns,

Crpenoxpsiiii aBTomMobunE. Metibuine raGapHTHbIe pa3mephbl CAMONETa,
BLIMONHEHHOT¢ 110 ¢XeMe "HecxBOCTKA™, O CpaBHEHHID ¢ rabGapUTHLIMY pa3-
Mepamu camonera O6BIMHON CXEMBI HATONKHYIIH AMEPHKAHCKOTO KOHCTPYKTO-
Ea B. Batepmana na mpicne 08 HCIONBI0OBAHUM 3TOR CXEMB! TIPH CO3ITAHHH

Teralwsero aBtomobuna”. Tlo upee ee aBTOpa, NETUMK TAKOrO KpbUlaroro
AWTOMOBWIK MOT NOCIE NOCANIKY CHITL HA A3PONIPOME K PbUTHA Y cBoeil Maltiu-
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Hbl, & 34TCM eXdTb 1O HIOCCE Hu apTomMobMIIEe, KEJTOpb[M HBIHIICH (i)[OL!CJIH}K
camortery. TepBpim anmaparom Batepmana Gul camofier cxeMnr “GecxBocTka™
"Appoyiutern™, noctpoeliibit uM 8 1935 roay. 310 DBUL ABYXMCCTHBIH 110/1-
KOCHBIH BBICOKOIUIAH CMEILAHHON KOHCTPYKUMH ¢ TPexXKollecHbIM neybupaio-
IIHMCH HACCH ¢ HOCOBBIM KOJIECOM. Kph[}l() HMEND [HHPHHY , TOCTOAHHY0 110
pu3Maxy, U CTpeloBHIIHOCTD 30°. 1o Toplam Kpbula pasMeraioch BepTHKAIb-
HOC OllepettHe B BH/Ie KOHLEBBIX 1IAU0 ¢ PYIAMM HANPABIICHUA, OTKIIOHABUIN-
Mucst JucdepeHUMAIBHO 1IPH EpeMelLietiny tieflasied. Ha K pbute paciojaraiuch
yesoHbl. TONKAWWIMH BUHT BpPALAICH PAHBIM IePEBEPHYTBIM [IBUrATENEM
BOZAYILHOTO OXiaXaeHus mownoctsio 81 kBr (110 1. ¢.). 3toT camosier
CTPOMIICH KaK JIerKHil MAacCOBBIH CaMOJIET M Ha KOHKYpce, 0GbABICHHOM B
1934 rony ynpaeiiendeM rpaxganckoro posigyumoro duora CHIA, 3anan
HpU30BOe MecTo. "I ppoyiviei” COBEPLIUT EPEIET YCPe3 Bech KOHTHHEHT U3
Canra-Monuku (wrar Kwmdophus) B Bawmsrron nporaxertocrsio 4300 kv
co cpefiHei ckopocTbio 140 kafy.

Mocnenywowmm pazsutem "Ippoymileira’ sBues “Ippoy6uwn™, 1oct-
poeunstii Batepmanom B 1937 rogy (puc. 59). Komeca uraced 6buid 3aKiio-
YeHb! B 0OTeKaTeny, Waibbl — HeCKONbKO yBETHYEHD! 110 [IOWAK, 2 PYITY Han-
paBJleHHs, pACTIONOKEHHBIE Ha L1aHBax, MMeNM KOCy10 0ch BpaweHusi. MHrepec-
HIBIM yCOBEPIUIEHCTBOBAHUEM JTOTO CaMOJIeTa Gblild BUHTOMOTO pHAsl YCTAHOBKA,
KoTOpas obecneyupaia TpaHchopMaUMio camoiieTa B aBTOMOGMIL B Teuellne
S MuH. "3 ppoyBun” uMen HOpMAJibHBIE IATOTAXKHEBIE XaPAKTEPHCTHKH BO BCEM
AWanasoHe JNeTHbIX cKOpocTell. Tpu 3K3eMImApa 3TOr0 camMojIeTa ¢ ycrexom
AEMOHCTPUPOBAIIUCE NTeToM 1937 rojia Ha HAUMOHAIBHAIX TOHKAX CAMONIETOB B
Knusriene. Opnaxo “neratowuit aBromoGwts” BatepmaHa He HalLeN um poKoro
cipoca. Tem e medee onelT pabors Barepmana 11okasan, 4to cXema caMoreTa
"BecXBOCTKA™ €O CTPeNOBHUHOCTBIO Kpbuia 257 M C TONKAOWMM BUHTOM
BIIOJIHE IPUTOJIHA JJ15t IPUMEHEHHA Ha CIIOPTUBHOM caMolieTe.

Pue. 59. Asyxmectisiit camoner "Ippoy Gun™ konerpykuni B. Barepmauna (CLIA)
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Pnc. 60. [fsyxmoTophbiil camoneT-GomBapanpopink K-12 koncrpyxnun KA, KaiuHuag

Chepwaeckit oGetpen. B nmepaod nonosuue 30-x rofoB KOHCTPYKTODC-
KHA KORIEKTHB, osrmaBnaewinica K.A. Kanuuuaeim, pazpabatbiBaer s Xapb-
KOBe [BYXMOTOpHBIA camoner-Gombappur ek K-12, BemonHeddeni no
cxeme TOecxBocTKa”. ONHHM 93 OCHOBHBIX MpeHMYyIECTB, KOTCpOe NMpHBIEK-
10 BHUMAHHE KOHCTPYKTOpPOB K 3TOH cxeme, ABATach BOIMOWHOCTH CoepH-
yeckoro ofcTpena ¥3-3a OTCYTCTBHA TOPH3OHTaNbHore omepenis. Ocenbio
1936 roga camorer K-12 Bpin nocTpoeH, H HAYaNHCe fieTHLIE HCIBITaHHA. 3TO
ObIN TpexMeCTHbIH caMoneT ¢ ABYMA ABHTATENAMM BOZAYLLHOCO OXITAKIEHHA
MOWHOCTE 0 352 kBr (480 1. ¢.} KamIbiil, BpalaBuninvG TAHYILME METATIH-
ueckie BHHTH (puc. 60)*. Koncrpykums camontera K-12 BritosHAnack cBap-
HOM (M3 XPOMAaHCHTHEBRIX TPy} . OBIIMBKE —~ NOSOTHAHAA, IIACCH — OBbIYHOM
CXeMbi ¢ XBOCTOBBIM KOJIeCOM, OCHOBHBIe KONleca yBupanuce B nosaere, B ka-
4eCTBE BePTHKAILHOCO ONepeHdA HCNOIb3IOBANHCh KOHIEBIS 1IAAGHI, HA KOTO-
‘PBIX PACMONATATACE PYSM HampaBleHusa. [Tocne ycmeruHoro 1poBefeHus mep-
BOTO 3TaNa 3aBOOCKHX JIETHBIX HCINbITaHHE camosteT K-12 Obii 1epefiad Ha
HanbHeRuHe HCTIBITAHHA, BO BpeMs KOTOPBIX BLIARHITACE HEAOCTaTKH HOKOROH
YCTORYHBOCTH U yIUPABNASMOCTH. OIHAKO HeCMOTPR H1 3TC, CAMOJIET NpUHU-
Man yyactHe B BO3AywWwHOM napafge B Tywmno 18 asrycra 1937 ropa.

Ilo nyTH HCMOAB3OBAHMA CXeMBbl “"GecxXBOCTKA™ WA YIyuweHHA ofcTpena
B 3afiHeit monycdepe Nowen W APYTOR COBLTCKHA ABUaKOHCTPYKTOP NIpodectup
BH. Bennaes, cospasumil B 1938—1940 ropax camoner AB-NK (puc. 61).
310 6h11 [ABYXMOTOPHBIA METATUIHYECKHI MOHOMIAH C KphUloM OBpatHoit
CTpenoBHpHOCTH (0KoMo 6° 1o TMepepueidi Kpomke) (pue. 61). Konuesomy
YUacTKy KOHCOMHM, 3aHHMaKuIeMy npurepic 15 % ec imomypasmaxa, Gema npu-
Aana oBeruitan cTpenoBRAROCTE 127, [Nd Npomsonsroi 6anancHpoBKU KOHCONH
HMENH MONOKUTENBHYE KpyTky B 12°. MOTOTOHAONBI HEUTH MBHraTeNy BO3-
AYUHOre oxJTakaeHus MOWHOCTbY Ao 700 KBT (950 n.c.) Kaxabii, Bpalas-

—_—
*Pecrabpaung cxemsl K-12 DEINONHCHS 3DTOPOM 110 apXHBHBIM Mavephaiam, Mobei-
Ho npepoctagacuibim B.C. Caeuibiv {Xapbicon) .
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Puc. 61. [dByxmoTopHblii camosner-60M-
BbapaupoBiHk  J1B-JIK  koHerpykKumu
B.H. Benstesa

1lie TPeX/IONacTHble TAHYIIME BUHTBI. 332 BHHTOMOTOPHOH YCTAHOBKOM pasme-
WAICA 3KUNMAXK B 00eMX rOHOONAX: B JIEBOH — JIETYMK H CTPEJIOK, @ B 1PaBOH —
ITYpMaH M cTpeifok-panuct. lilaccu 6buto 0GBIUHOM CXeMBbl, OCHOBHBIE KOJIeca
yOHpanuch B MOJIeTe B MOTOTOHOONBI Hazal ¢ MOBOPOTOM BOKPYT OCHOBHbBIX
croex. Kax/asa MOTOrOHI0M1a 3aKaHYMBAIACh KOHMYECKON TYPellbHOM YCTaHOR-
KOl ¢ ABYM#A IylieMeramu, yem oBecrieunsancs ob6CTpen 3agHel nonmychepsi.
BepTuK@IbHOE ONEpeHHE NMPHMEHATIOCh OJMHAPHOE C pa3MelleHUEM KHIIA [0
MPOJONBHON OCH caMofleTa U OBUYHBIM pylieM HAMpaBJleHuA.

Mex1y MOTOTOHIOMAMH Pa3MELLATICA UEHTPOTUIAH ¢ YBeNTHYeHHON XOpHOOH,
Ha KOTOPOM PpAacrlojlarajiich cliapeHHple MyJeMeTbl. XBOCTOBAs 4acTh LEHTPO-
miaHa Obula 3aHATA GaTaHCHPOBOUHBIM 3aKPBUIKOM. Py/ib BhICOTBI HAXOAWICH
Ha HeBOJIBIIOM CTADWIW3ATOpe, YKPENJIeHHOM Ha Kuie. J7epoHbl pacnonara-
NHCh BO BHellIHe# vacT KoHconed. Ilepes anepoHamMu Ha K pbule pa3MeLlanuch
ABTOMAaTHYECKM [IEHCTBYIOIUME NpPefKpbulkH. Mexay osrmepoHaMH HaXomwics
OnycKaBUIMiicA 1WMTOK. Ha BCeX pyJeBbix MOBEPXHOCTAX CamosieTa ObUIM yCTa-
HOBIIEHB! TPUMMEpbI, peryJiMpyemsle B ronere W3 KaGuHbl stetynrka. Camoner
JB-JIK mor Hectw B motoronponax 1000 kr 6omb Ha pacctosnue 2900 km.
MakcumanbHas ckopocTh nojera cocrapnana 488 kmfuy Ha Beicote 5100 M.
CamoreT yCHELIHO MpoLiesl Bech MUK 3aBOACKMX MCNBITaHHA, U GbUlo ycra:
HOBJIEHO, YTO YCTOHYMBOCTb W YNPABJIAEMOCTb Y CAMOJIETA yIOBIETBOPUTEIIh-
HbIE,

Camoner JB-JIK aBwicsa nepsbIM B MHpE YCNEIIHO IKCINTYaTHPOBABLLIM M-
cA camMOJIeTOM, MMEBLUIMM OOpPaTHY10 CTPEIOBUIHOCTh KpbUla., ONBIT cO3MaHM
3TOTO CamosleTa NMoKa3an NMpeMMYUIecTBO CXeMbl ~DecXBOCTKA™ MO CpaBHeHMI!
¢ HOpMAalTbHOM cXxeMOH Garofgapa BO3MOMXHOCTH cdeprueckoro oGerpena.

Ho cospanua GomGapgupopwmka JIB-JIK B.H. Benses B 1933-1930
rofibl yCrelHo oTpaBaThIBall a3pOAMHAMMUYECKYI0 KOMIIOHOBKY CBOero 6yny-
LIEro camojieTa Ha [ABYX O3KCHEPHMEHTAIBHBIX IUIdHEpaxX: OJIHOMECTHOM
HATH-2 (puc. 62) u nyxmectiom BII-3 (puc. 63).
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Puc. 62. Oanomectusiii wianep MATH-2 xonctpyxunn B.H. Gennaenpa

20000

Puc. 63. AeyxmectHulii mnanep BI-3 koncrpyxuun B.H. Bensesa

Ho apanorsu ¢ ogHoMecTHbIME TUtavepamu B.H. BensAesa B 1936 ropy
Brgperie B Mupe CTATA MPUMEHAThCH 0OpaTHAA CTPEOBMAHOCTL KPbULa HA
oByxmectaeiX IoTanepax KHMM-2 u “Craxadopen” koHCTpyKuUuH B.H. Emens-
AHOBa,

M.A. Ky3akoB, ucnonmssyd olieit paoth! Hag miadepom LIALH-2, cosnaer
B 1935 romy ODHOMECTHRIH TPEHHPOBOUHLIA ONAHEP CXeMbl “GecXBOCTKI™ —
MAK-8 (puc. 64) ¢ UEHTPOINIHOM, HMEBLIHM yBEIHUCHHY IO XOPaY, H KOH-
COMAMU ¢ OGPaTHON CTPENIOBUANOCTBIO, OH OTNHUAICH XOPOUMMH J1E€THO-
IKCITYATALHOHHBIMA TAHHBIMK, W B JanbHelwem 3Ty cXxemy Kyzakos npume-
HHR Ha pByxmecTHOM mnanepe MAK-12 (puc. 65) w omnomecttion MAK-13,
CTPOUBILUXCA B HECKONBKMX dK3eMmAsnpax B 1936-1939 romax, a Takme ua
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Puc. 64. OpnomecTHbIi
raanep MAK-8 koHcTpyk-
unu M.A. Kysakosa 9600

=

Puc. 65. sy xmectustit mnanep MAK-12 xoxerpykuun M.A. Ky3axosa

wianepe MAK-15 (puc. 66), nepsblit 3K3eMILIAD KOTOPOro BbUl MOCTPOEH E
1952 rosy, a ¢ 1956 roga no 1958 rop oH cTpuics cepHitHO.

[Inanep MAK-15 omnuuanca o1 npensigyumx annapatos Kysakosa tem
uTO0 KpbIIo ero 6pU10 He cBOGOmHOHecyuwMM, kak y MAK-8, a xpermiocs
ro3ensXKy ¢ MOMOLLBIO OHOTO NpaBoro noaxoca, Kpome toro, kpsuto MAK-1:
MMEJIO0 MEeHBILYH OTHOCHTEIbHYI0 TOMIUMHY NpoduIia B USHTPOIUIaHe ¥ CyllecT
BEeHHO MeHblilee Cy’KeHHEe KOHCONMbHOH yactH, yem y MAK-8. [oaBuinoces kone
€O, YKPETUIEHHO® B KOHLIE JIBIKH.

B s1oit MopudHKaUMH OCHOBHBIC H3MeHeHUs KOHCTpyKLuu MAK-15 6put
CHIeyOLIMMH: HeCKOJIPKO YBEIMYEHbI pa3Max KpbUla, ero MIoIafb, 3 TAKK(
minHa $ro3enska, 119 CHHKeHUA ajpOOMHAMHYECKOro KayecTBa MpPH MOCAK:
Ha KpblJle YCTaHOBJIEH HHTEPLUENTOP 3yOuaToro TUIa, yrpaBnseMbli 3 Kabuub
netuuka, go6Gapnena HeBonbluaa HocoBas Nblka. B 1958 romy crpourtcs cepuil
Ho Momudukauua nnavepa — MAK-15M. B 1959 rony oguH 3K3eMIUIAp 3TOT!
wiaHepa ©GblT cHafKeH 3Be3mo00pasHbIM JBHratTeieM MoumMocTbio 29,4 kB
(40 n. c.), BpawaBiMM TaHywHid BUHT. Motonnanep MAK-15M (puc. 67)
06)'13,{[3}'[ XOPO].!]HMH JIETHBIMH JaHHBIMH.

XapaxkTepHbIMHI 0COBEHHOCT AMH mianepoB M.A. Ky3akosa GbUiM OpHIH
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Pric. 66. OanoMecTHElG maanep MAK-15 koucTpykuwd M.A. Kyszakosa

Puc. 67. Oanomectslii motontanep MAK-ISM konctpyrunn M.A. Kysaxosa

HanbHast o5 cxempl "BecxpocTka” (opMa pysiA BLICOTHE — He B BH/E 3aK phbinl-
Ka, a3 B BHOE YACTH TOPUIOHTAMBHOLO OUEpeHds, OprdHHYeCKH CBA3AHHOTO ¢
USHTPOMIAHOM, 4 TaKKe BONBLIOE NO WIOWANH BEPTUKUIBHOE OTIEpele. ITH
"ﬂa}leph[ AMCIIH OTITHUHBIC MHIOTWKHBIE X3PAKTICPUCTHRH H HE CBUIMBANHCH
LAMON pOHIBONLHO B IUTOLOP. BYIyuM HPHIYIHTEIRHO BBE1EHD] B LUITOUOP, OHH
Terko BHIXOMHITK W3 HETO,
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3u pyBekOM CO3MAHHEM CAMONETOR C yiIyulleHHsM ofctpenom B 30-x
rofax zavuManca aHeuakud I Xawwt. Ero nocnemueil KoreTpywnued &b
"TIITepolakTWie-Y™ — ABYXMECTHBIH NOAKOCHBIH CaMONeT-pasBefudK ¢ TARY-
WIMM BUHTOM. 3a5ee MecTo CTPeNKa HMENo XBOCTORYW Ty pellb.

H3-3a GonplIoro KCAMYECTBA CTOEK W pacyanox y camonera “Tltepomak-
THI-V” GbINa CTPABHKUTENBHO HeBOTbLIAA Aawke MO TEM BPeMEHAM MaKCHMATh-
A CKopocTs noseta — 305 km/y. 1o OBCTOATENLCTBO K ROCTYHHIO OCHOB-
HOH IPHYHHOHR TOrO, YTO OH He OblN NPUHRT K CEPHAHOMY [POH3BONCTBY.

TakKM 0GpasoM, MBI BHAKM, YTO TONBKO COBETCKOMY aBHAKOHCT PYKTODY
B.H. benaepy B ZOBOEHHBIR AEpHOO YHAANOCh CO3NaTh CaMOMET CXembl ~Gec-
XBOCTKA' € XOPOLIMMM THNOTANHEIMH XAPAKTEPHCTHKAMMU M, HCIORD3YA
OpedMyLIECTBA ITOH CXembl, 0BecTieudTh cheprueckuil ofcTpen.

Turanrckde “netaloiide Kpeinba™, AMEPHKAHCKKH aBHAKOHCTPYKTOp
M. Hoptpon HaunHas ¢ 1939 roma B 1eveHue Gonee uem mecArtH neT paBoran
Ham co3daHHeM GoMGAPAMPOBLUMKA, BBIMOIKEHHOTO [0 CXeMe “TeTamlilee
Kpbulo™, T. e. camomneTa Ge3 FOPHIOHTATBHOTC OT¢PeHNs, BCe arperaThl KOTO-
pOTO  paameiliehtl B Kpbule. FlpakTHyecxkan paBoTa wHayanmach ¢ CepesiMHbI
1941 rofla, ¥ B TeueHHMe Tpex IiET NMPOBOOHINCE BCECTOPOHHKHE NTETHBIE HCNBITA-
HHA yeTblpex OGpPa3toB 3KCNEPHMEHTANBHBIX HNBYXMOTOPHBIX CaMONIeTOB.
Oy GbUIH CMEAHHOR KOHCTPYKIBIM, BBITIOMHEHD] O ¢XemMe “NeTaellee Kpbl-
0" ¢ TONKAWUMMU BHHFAMM M HMERW TpexkomnecHoe yGHUpatolleecs (WACCH
¢ HocoBbiM KonecoM. Ha camonere NIM Obino copepliero capiilie 200 more-
TOB. B HacTORWeEe BpeMA OH IKCMOHHPYETCA B HAMOHANbHOM ABMAIMOHHOM
mMy3ee B Bawmurrone. Ha npyrom camonere — N9M Gnute BeimonHedo Hec-
KONbKO COTel! MoAETOB. Bee avH camonets! ABMANNCE “'NeTaniLMMK 1afopato-
PHAMRA™.

JIKCMepUMEHTRI ¢ ManbIMU CaMONeTaMy manu BoamoskHocrs [l Hoprpomy
B 1944 rony NpHCTYTHITE HEMOCPEICTBEHHO K CO3MAHHIO THKEJIOTO YeTHIpex-
MOTOpHOTO  OOoMOapOHpoBINMKA, BBIOJIHEHHOTO TI0 AHANOTHYHOH ¢Xeme.
B mioHe 1946 ropa Guut OCYIECTBNICH NEPBLIH NOJET TAKOTO ¢aMonera XB-35
{komauip skunaxka M. Crennn). D10T uUeMbHOMETAIHYECKHHE CAMONET C
pazMaxomM Kpeina Gonee 50 M u nonernolt maccoi oxone 100 T imen wethipe
MOPUM{EBBIX [IBUTATENA BOIMYILHOLO ONTAKISHHA ¢ MAKCUMATGHOR MO
HocTeio 1o 2200 kBT (3000 5. ¢.) Kawasid, IPHBOAUBIIMX B OIEHCTBUE Yeped
YIUTHHEHHBIH Bajl 110 OBAa COOCHBIX YeThipexJIONAcTHbIX BOIAYHHBIX BUHTA
NPOTHBOTIONOKHOFO BPALICHAS. DKUIIK COCTOT U3 [JeBATH YeSIOBEK, pasme-
WABIMMXCA B [ABYX CepMETHUHbIX Kabunax, Bo3nyxo31abopHHKH HaxOmWiIHch
B HOCKe HeHTPConniaHa.

CHcTeMa OpraHoB yMpaBMEHHA COCTOAMA M3 3AEBOHOB M pyNell Hanpapme-
HHA B BUAE PACLUSIUTAIOIIHMXCA WWATKOB, PA3MEIEHHDIX B MIOCKOCTH K Phinia Hi
ere koinax {(pHe. 68). B LUeRTpoIUIaHe pacnoNaraluck MOCAROVHBIE MIMTKH.
OTKJIOHABLINECA 33[IHER KPOMKOH KHu3y. [IpH 31om pna oGecliedenua npo-
AOABHOH OAIAHCHPOBKH BEPXHAH NOBEPXHOCTE PACILENAAKMLMXCA UWHTKOB
pylledl HAMpUBACHHA OTKNOWANACH 3aiHedl KpPOMKOH KBepxy Ha 45°. Bee
Opragp: YipaBieHHs H 110CAHE0OUHDIE 33K PBUTKH paGOTanH IpH HOMOLLM [RIpPO-
CHCTEMbl. Y1lpaBneHue JMEBOHAMH W PYRAMH HAPaBNeHMA OCYIHECTBIIOCE
HeoDpaTHMBIMH GycTepamu. Ha KOHUeBBIX yyacTKax Kphbla B ero nepefHed
wpomie BbUIH CeNaHsl Ui, oBecleuHBAIOLIHE NAABHOE 0BTeKal e K pbUIa HA
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Puc. 68. Nyrepoe ynpasnetne camoneros XB-35 u YRB-49

fonpliMX YIMAX atakM, JTW lWend Ha OONBIUHX CKOPOCTAX 3aKPHIBANHCH
CTBO PKAMH, KOTOPbIE aBTOMATHYECKHN OTK PhIBAAINCD TIPH Y MEHBIIEHHH CKOPOCTH
A0 KPHTHYECKOr0 3HaueHHA 224 km/u. BelK NOCTpOeHBl H HCTIBITAHDBL B NONETe
1Ba 3K3eMIDIApa camonera XB -35.

OnHOBpeMeHHO ¢ BBIMYCKOM ABYX OTBITHBIX 3K3EMIDIAPOB CcamMONeTa
uUTa pabora s MO H3COTOBNEHHK cepHM M3 JeCHTH TAKNX e BoMOa pIHpoBLIK-
k0B. OnHaxko nossnerne B CHIA 1ypGopeax TUBHbIX ABHIATENEH ¢ TATOH OKOJNO
20 xH 2actaBano ¢upmy “Hopripon™ nepeoGopynoBaTe 083 3K3EMIIApPA
cepuitabix o6pastcs caMonera XB -35 nofm yeranoBKY BOCRMM TypBOPeaKTHB-
HptX gaurateneil. boMOGapoHpoOBILHK ¢ TAKHMM OBUTATEIIAME NOAYYHN MapKy
YB 49. B otnuwie o1 XB -35 y 310r0 camonera GBI0 110 IBa KUITA HA KAKIOH
TOMOBHHEe UEHTPOIUTAHA, KOTOPBIE OKA3aAuCch Mano3ddeKTUBHBIMU, TaK KaK
HMeNnH HedoNbIIoe U190 0 HAXODWITHCE B CNIYTHOH CTpYe 0T Kphlia.,

IepBoiA mosier Ha camonere YB-49 cocroancda B oxrtabpe 1947 ropa.
Ipu mepenete ¢ Gaser Mwpok (wrar Kanndophus) B BalMurToH Ha paccros-
H¥e 3630 K camMoNeT NOKAZaAN CPeAHIon ckopocts 322 km/fu. Camorner YB - 49
EMeNl BeChbMA Maloe AN1A TeX JIET OTHONIEHHe TIONeTHOH MAcch! K mMacce Noses-
HOH HarpyaxH, oro Gsulo paBHo 2, [Ipu npoBedeHUM JeTHMX HCIMTAHME B
TeYeHHe ABRYX JleT OwUTa BRIABIEHA HENOCTAaTOYHAA OOKOBAA YCTOHYMBOCTD
3TOTO CamMonieTa Ha DOMBIMKMX BBICOTAX. YOPBAANCA C4MONIET B NYTEBOM OTHO-
weHnn, kKak K camonetr XB-35, nocpeAcTBoM paclUeNUTANLIMXCA LUMTKOB
PacToNokKeHHBIX [0 KOHUAM Kpblia. [Tocae ouepeNHOTO MCABITaHHA CaMOTIeTa
YB-49 Ha Hokosyw ycrofiuMBocTs 5 WioHs 1947 rona nerwnx . Jnsapic,
Haxefsich Ha BbhicoTe oxono 12 000 m, camaunca go 4500 M. Camoer norep-
Nen katacTpody, H Bech 3cHMaM¥ norud. [lo-BHOAUMOMY, NeTUHK NpK CHHXEHHU
¢ BONpiIOA BEICOTH! TepeBesl CAMOJIET HA HEMONYCTHMBLH pexdmM, y¥0 H BRI3BA-
710 ypesmMepHble HAarpy3kH Ha kpbble. Bropoit axsemuinap camonera YB-49
notepnern karactpody Ha pasbere.

Tperuit axzemimap camoneta BuUl MepeoGOpyNOBaH B [UECTHOBMIaTeNb-
Herfl potopaspenuuk YRB - 494 (puc. 69). Tara KaxR0ro IBHraTena cocTas-
Nana 22,65 kH. B mae 1950 roga GuUl 0Cy1LecTBIEH NEPBBIA NOJET ITOTO CAMO-
Neta. Yernipe JBHIATENA pacilonaraivch BHYTPH Kpblila, & OB3a paiMelnaincy
Ha nwioHax nof, KpbutoM. TlpH mMakcumanbHOR nojerHoR macce 93 000 xr
HAKBONLIIAA CKOPOCTE cocTaBNANa 885 kn/fu, a ua Beicete 12 000 M — 824 kmfa.
HanGonpinan nanhHocth noneta 6nina pasHa 5630 xkm. Mia ynyuenun Boko-
ROH yCTONUHBOCTH §1a GOTIRLINX BRICOTAX TIPEANONArastoch yCTAHOBHTh CHCTEMY
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Puc. 69. lllectumotopHelii doTopazBequuk THna “etatoulee Kpsino™ YRB-49A kouerpyk-
uun [1. Hoprrpona (ClIA)

ABTONWIOTA, AHATOTHYHYH [IpHMEHEHHOH Ha camoltete “bounr™ B- 47 (¢ nem-
tipepom poickanua) . C 9100l Heabio MOCHe NPOBEIEHHS HEPBOTO ITANA JeTHBIN
ucneitaiuid  camonter YRB49A  neperierenn B MeAUlyHapOuHbii  asponopl
Onrapuo. K atomy Bpemenn BBC CHIA pewmnu oTKasarsest OT camonerd
YRB -49A u npuHATE Ha BOOpYKEHHE CaMOINEThl HOPMANbHOW cXeMbl. OceHbio
1953 roma camonmer YRB-49A Obut pazofpad U yHHyTOReH. TaK 3aKOHYMIACK
MOYTH NATHAOUATWIETHAA neATelsHocTh dupmbl “Hoprpon™ no cosmanum
TAKeEIbIX CAMOJIETOB THNA ~JieTaniliee Kpbulo™,

BbICTPEE 3BYKA

K cepeante 40-x rogos pakerHble W TypBOOpedkKTUBHbBIC OBUTATENW CTanl
peanbHOCTBIO, W aBHAKOHCTPYKTOPBI, CO3[ABasA CaMOJICThl, MOLITH HX [IPOEKTH-
pOBAThH Ha MoIeT NpH ckopoeTax okoilo 1000 kmfu. [Mocie OKOHYAHHA BOIHBI
CTWIO M3BECTHO O CTpe/okpbulom camonere Me-163B. K atomy Bpemenu b
Anrimud 1 CIIA yske ObUI0 OCBOEHO IIPOU3BOACTBO Ty pOOpPeaK THBHBIX ABUIATC:
JIcH ¢ TATOH, npenocxgnﬂmeﬁ 10 kH. 310 ¥ no3sonuie Hauars paBorty Hall
co37aH1eM TypBOPeaK THBHBIX CAMOJIETOB. PACCYMTAHHBIX HAa CKOPOCTh NMOJIETA.
PABILY0 CKOPOCTH 3BYKd HIH NPEBOCXOAANLYIO ee.

Meppbiit ckopocTHOM noner. IUis OCBOEHHS BBICOKUX OKOJNO3BYKOBBIN
CKOPOCTEH 110J1eTa CAMOJIETOCTPOHTEIAM HY KHb! GbUTH BCECTOPOHUME NONETHBIL
HCCHROBAHHA CBOUCTE KpbUld €O CTPENOBHIHOCTBHY, KOTOpad }ICUGXU."I,!'I.I\ILI
UL CHIUKEHHA  gOJIHOBOTO  CONPOTHBIICHHA BO3J1YXd. ]{p()MC TOTO, CTpeie-
BHAHOCTh, KK U3BCCTHO, 0OCCICUHBACT W UPOJIOIBHYH) 6([J1[lHCHpOBKy, d TAR AL
VIPBIEMOCTh  CAMOJICTA, BBUIOJIHEHHOTO 110 cXeme BeexBocerka’. Tloatonn
KOHCTPYKTOPBI M 3QHHTEPECOBWINCH TAKOH cXemoil. B wacTHOCTH aHrIIHicK
dupma "Xenmin TTelipe™ NOCTPOMIIA M YCUCIIHO HCIBITATA B nojiere 8 1947
rojly  ABYXMOTOPHBI OKCNCpHMEHTambHBI  camomter Geexsocrka™ HP-72
"Monke™ ¢ KpuUIOM, HMEBIUHM ITPAMOH ILEHTPOIAN W CTPEIIOBIIHBIC KOHCOI
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C KOHUCHLIMH 1IaiibamM, ¥ ¢ LeHTpaTbibIM KWwiem. [lpyras anrauiickas Gpupma
»Jle Xesuwtens” BpIGpata JUIA CBOErO OIHOMECTHOTO CamMosieTa ¢ Typbopeak-
TUBHBIM [ABHraTe/IeM M CTPEIOBHIHBIM KpbUloM 43° Takxke cxemy “BecxXBOCT-
ka'. 31or camoner BbUl cMEIUAHHOW KOHCTPYKIMM M nonywul 06o3uaveHue
DH -108 (puc. 70). Ero nepsbiit 3x3eMIUIAD NpejiHa3HAYLICs 1Sl HCCIe0Ba-
HHU#A CTPE/IOBHAHOTO KPbUTd Ha B3METHO-IIOCAIOUHBIX pekuMax. BTopoit sk3em-
ISP MMell CTPEIIOBMIHOCTb Kpbula 45° W lpemnasHavaics LISl HeeefoBaHMUi
Ha Bonplux ckopoctax. Ha HemM Bbul ycTanoBnen aBurareis ¢ TAroi Ha 16 %
GoJiblile, ueM Ha 11epBOM 3k3emiutape. bouto npumerieno Bycrephoe ynpasie-
uue. [pedKpbuiky HA 3TOM camonere NMpU GONbLUKMX CKOPOCTAX [PUKUMAIIUCS,
a OTKPBIBATTUCH TOJILKO Ha B3NETHO-OCA/IOYHBIX PEXUMAX.

IToner nepBoro sK3eMiLisipa camMosiera coctosncAa B mae 1946 roga.
B ceHrabpe 1946 ropa camoet pasbuics, a nwiotuposasiumid ero [, e Xenu-
neHn ( cbiH xo3suHa ¢upmbr) noru6. Ha Tperbem 3k3emnispe camorsera net-
unk J1. KaHuHrxam ocyuectsun nepeslit Byuter 24 uions 1947 roga. Bekope Ha
HeM ObUIA [IOCTMUIHYTA peKOp/Hasg MakcHMasbHas cKopocTs 974 kmfu. Ha
camoJleTe YCHEIIHO OEeMOHCTPUPOBANMChH (UIYPbI BBICLIErO0 NWIOTaXa BO
BpeMsl dBHALUMOHHOrO mpasgHuka B ®apubopo, a 9 centabpa 1948 ropga nerunk
. Ieppu Ha 3tOM camMorieTe B nofieTe [pH KPYTOM CHHKCHUM IpeB3OLLeN
ckopocTb 3ByKa. B aBrycre 1949 ropa camoner DH - 108 npunumarn yuactue B
TPaIHLIMOHHBIX AHTJIMHCKUX TOHKAaX CAMOJIETOB, e MOKAa3all CpefHI MmyTe-
Byl ckopocTb 786 km/u. 3arem camolieT GhUT MepelaH B j1eTHO-HCNbITATENb-
HbIit eHTp. B depate 1950 ropa rperuit x2eniivtap camonera DH -108 notep-
men KatacTpody, a MeTunk norub. OnbiT NeTHnIX KCNbITAHKEA 3TOT0 caMoneTa

Puc. 70. Oanomectubiii camoner DH-108 ¢ TP/ (Aunrins)

3 — 3ak. 1018 65



GOATHEPIHA 1Le/IecCoBPANOCTL NPHMEHEIMA CTPENOBHAHOTO K Pbilia ENA 10-
CTHIKEHER OKOMO3BYKOBBIX CKOPOCTE 110ITeTa.

MpoToTHN HOUYHOTO ABHANANHHEpa. AHMIMACKAA CAMOJETOCTPOHTENbHAR
dupma " ApMerpolr — Yutsopt” B 1943 1oy H3yyana BOZMOKHOCT COIFAHKA
MACCAKHPCKOTS CAMOILETA ¢ BHICOKOH RKO3IBYKOBOH CKOPOCTbIO NOJNETa ¢ MpH-
MeTeHHEeM OTcoca TorpaduyHoro clos. [Ipu 31om Geina seibpana cxema “iie.
Tato1ee KpIe” co cTpenoBUAHocTbIo 30°. TIPOeKT TAKOro CAMORETa C LIECTDI:
Ty pGOPeaK THEHBIMH ABHTATENIAMN IIPM PAa3MELIeHHH BHYTpPH xpbbla 30 1ac-
caMupes sewa, Ge3 OKOH, NpelyCMAaTpPHBAT OCYLUECTBAGHHME NMacCaMMPCKUX
EPEBO30K B HOUHOE BpeMf Ha GONbIIME PACCTOSHANA, Hanpumep JIOHIOH -
Hean, Has uayveuHa ocodewnoctelt MPUHATOR CXeMbl HA MAIIBIX CKOPOCTAX
crporea Dnakep AW—32G B macturaBe 1: 3. Ero HelipiTaHua B nonete npoxo-
awn B mapre 1945 ropa.

3aTeM GBUIH NMOCTPOEHBL [1Ba IKISMIUIAPA IKCIEPHMEHTATBHOIO UeTbHO-
Metaltnyeckore camenera AW - 52 ¢ gsymsa 1ypGopea kK THBHbIMH [RMTATEN -
MH. 3TH OBYXMECTHbIE CAMOJIETHI NPEANONAranoce B RanbHeALIEM WCHONbI-
BaTh 1A aBHENOYTOBLIX NMepeso3ok. OHH nmenH Macirab 1: 2 OTHOCHTENbHE
JOMBIIOTO TIACCAXHpPeKoTo NaitHepa, Camoner AW -52 coBepunin neperpiis noner
8 HoAGpe 1947 roga, B centaOpe 1948 roga od 1eMOHCTPUPOBANICA HA ABHALY-
oHHOM Tpaziuike B Papubopo. B mae 1949 roga Bo Bpema ogHOTo M3 Mok
ToB y camonera AW -32 11 koHUe KpPbUTd BOIHHK acHMMeTpHUHbI dratTep.
Nepelle/itiMiA BCKOPE Ha BCe K PhUIO, M CAMONET MoTepnien KatacTpody.

Bneperie kpymHoR cepueii. B Hauane 1946 roma mHxkeHepbl aMePHKAHCK Ok
bupmbr “Uane Boyt” Hauanu 1pOcKTHPOBAHME PEpPBOTO MANYGHOTO LENbHC-
MeTaNniBuveckoro OAHOMECTHOTO HetpeButenst "Katnac™ ¢ Typ6opeak THBHBIMY
neuratenamu (puc. 71). Tak KAk HanboNbliad CKOpOCTh NONETA MOMMKHu
Bhiia GbITh OKONMO3BYKOBOI, TO KCIOAB3ORAIOCH CTPEloBHAHOE Kphlo 35° ¢
yamededueM 2.9, fipH Hammuin CTPENOBUAHOCTH NPOOOILHAA u MOMepeqHas
ynpaBiifemMocTs  ofecrneunBanack NOCPEACTBOM JAeBOHOB. Bepmkanbho:
oTepeHHe COCTORNO W3 JABYX KHACH ¢ yBEIIMYCHHBIM yOJHHEHHEM, YK peilnett-
HBIX nOCpencTsoM GUIOK Ha Kpbole (Ha 40 % ero nonypasmaxa). Pynu uan
paBnedns OplAM ODLIYHOFOG THDA. CHCTEMA YIpPABIIEHMA MMENa HEODpaTHME!
OyeTepnt, OnpITHBIA 0Bpasell 2T0r0 CaMOTETA COBEPLIMIT lepBhil noneT v
cetrabpe 1948 ropa. fepsulit cepuitiniit "Katnec' Baneten 8 Mapte 1950 roau.
nocie yero Bui:10 flOCTPoenro cule 18 caMosneToB.

B panvhefimiem cosflapancest pAg MOZHMWKAIMA ITOTO ABYXABHIATRILHOL!
caMofeTa ¢ Gunce yCOBEPLUGHCTBOBAHHbIMK ABHraTelsiMu. [lepBoi nonci
TpeTbeit cepuitHoil Moandukanuu caMoneta "Kamiec” cocroanca B gexady-
[951 roga. B KOHCTpYKUHK 3T0TO camoneTa Gbln BRECEH PHA JODOIIKMTENbH DL
YCOBEPIICHCTROBAHUIL. BOome sceil nepemiich xpoMKH KpbUTA paciolaramcs
ILPefK PRUIOK ,, KOTOPKIA YOHPUICH B 110NeTe Ha BONBIMX CROPOCTHX H BLUIBH
CANCH Ny B3ICTHO-IOCAUOUHLIY  PORHMLX, 33}1“?[?[ KPOMKD DIeBOHA HMEN:
HEIHAMKHTCIBHOC YTOMUILHHC, YEQ 1ipeoX palin/lo 01 BOJINHKNOBCHAA OTphIT:
NOTOKS HA GONRHIMX CIKOPOCTAX HoNIetra. B cHeremy Iy TeBOMS yNpumlcHH Obi
BiJioudl JieMipep poickanndg. Beero Gbiie nocrpocHo okone 300 camosery!

FrOTO THIEL Q11 S1UITOe BreMst HEXOIMICE 11 Boopyxeni duiota CUIA.
bonvuran  crpeposuaHocth. B ocepositie 1947 TOZa ROCHHO-MOPCKY:
crinsl CHIA saazeor dmpae Dyenac™ iy Bupit verpebitraih, paccantanpi
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Ha CKOpPOCTb, NPEeBOCXOAAWYH CKOpPOCTh 3IBYKa.
Jtor camoler, HasBauHbli “Ckaitpait”, Gpur yxke
BTOPLIM NanyBHBIM HCTpebuTeeM, BBINOIHAEMBIM
no cxeme BecxBocTka’,

"Cxaipait” — oIHOMeCTHBIH LeIbHOMETA/NIHUECKHI MOHOIUIaH (puc. 72)
¢ KpbUIOM Masoro ymwinhenus (2,02) u Gonbuioit crpenosumioctsio (52°).
[IpoponeHoe u mMorepeyHoe yNpaBieHue OCYLIECTBIAIOCh WIEBOHAMH, OTKIIO-
HAEMBIMH MoOcpencIBom GycTepoB. Pynb nanpaBjiieHMA YNpPaBAANICA TakkKe
yepes Oycrepsi. [lo pnuHe oH GbUT pa3sjelned Ha [ABE YaCTH, K OJHOW M3 HMX
nofxnYanca aemndep pbickadua. B kopHe leHTpOMIaHa, B €r0 XBOCTOBOH
YaCTH, BKJIIOYAA 3aJTW3, HAXOAWJIcs GalaHCHPOBOUHBIH 3aKpPBLIOK, KOTOPBIN,
OTKJIOHAACh 10 BONBLMX OTPHUATENbHBIX Y7108 (80°), Mrpasn posb TOpPMO3HO-
ro ycrpodcTBa [UIA cOKpauieHWsa npoGera. Buons nepenHeit KpOMKH Kpbiia
pacnojiarajiich NpefKpbUIKH, ABTOMAaTHYECKH OTKpbIBaoluMecs Ha GONbimx
yrinax ataku. OTHOCHTeNbHAs TOJNIUMHA npodwis y KOpHA Kpbula 6euta 6 %.
CHu3y M CBepXy KpbUla pacroflarajluck TOPMO3HbIE LWMTKH U151 MHKKPOBaHKA.
Bo3j1yx03aB0pHHKH HAXOMWIKHCH B HOCKE KOPHEBO# YACTH K pbIfid.

TlepBelit noset Ha onbiTHOM camonere “Ckaipafi™ ¢ OBuratenem, HMeB-
wum 1ary 22,70 xH, soinonsun P. Paau B siusape 1951 ropa. Jletnie uensl-
TaHMA BTOPOro OMNBITHOrO CamoleTa ¢ ABHUraTelleM, TAra KOTOpOro Gbula
52 «H, vavanuce B mae 1952 ropga. Ha nem ocenbto 1953 ropa nerunku 1. Bep-
man u P. Paan BBINOSHWIM 10CNEQOBATENBHO [1Ba NOJIETa, BO BPeMs KOTOPBIX
Gblia npessiitiena ckopocts 1000 km/u.

Haunnas ¢ 1954 ropa "Ckaitpoit™ u3rotasnupaica cepuitno. Beero B ake-
wiyarauuu Ha ¢rore CHA 6buio 419 sksemiviapos "Ckailpai” ¢ pazHbIMK
nsurarensmu. Jlerom 1958 roma jeruux 3. ste @eBp B ABYX 11051€TaX Ha CEpHH-
HOM 0Opasile 2TOro caMoJeTd IPOACMOHCTPHPOBAL €ro BBHICOKYK CKOPO-
Mo;1heMHOCTh.
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Puc. 72. Oanomectusiit camoner “Ckaitpai™
¢ TP (ClIA)

Becno#t 1933 ropa $upma “Iyrnac” Hayana paborath Hapj KeTpebutenem-
epexBatuyikom “Ckaiinancep” — ganbHeAmIMM pasBuTHEM camollera “Ckai-
pait”. [Ipoduns kpoiia npumMenssics Goee TOHKHA — ¥ KOpHA 5 %, Ha KOHIe
3 %. BeprukansHoe ofnepenre GbUIO HeCKONBKO YBEJIMYEHO MO BricoTe. Boafy-
X03a60PHMKH, a TAKXKEe HOCOBas yacTh (pro3efifxa UMeNH yIlyullleHHY10 KOHQH-
rypaumio. B anpene 1956 ropma cocrosmnca nepsbit nonet “Ckaitnancepa’”.
Bcero 6bU10 H3rOTOBJIEHO YeThIpe SK3EMIUIAPA ITOTO CAMOJIETa.

"Neraomue TpeyronsHuku”. Hemeuxuit koHcrpykrtop A. Jlunmuin c
1944 ropa paBoran Haj NPOEKTOM CBEPX3BYKOBOTO PeaKTHBHOrO camollera
cxembl “BecxBoctka” ¢ BGONbLIMM YrIIOM cTpeloBHaHOCTH. st 3To# uemwu
OH BBIOpan KpbUIO MAanoro yMUIMHEHUs, TpeyrolibHOe B IUIaHe C YITIOM IpH
sepwmte 60°. Cospannbtii Jiunnuiiem B 1944 rof1y O[HOMECTHBI 3K CIIePUMEH-
TanbHbId WIaHep DM-1 (puc. 73) ¢ TakuM KpbUIOM, BBIMONHEHHbIH B OCHOB-
HOM M3 [IepeBa, Npe/IHa3HAYaNca [UIA U3YYeHHs XapaK TepUCTHK CBEPX3BYKOBO-
ro €amojleTa Ha B3JIETHO-IIOCAJOYHBIX PEXUMaX ToNeTa, XapaKTepHbIMH OCO-
DeHHOCTAMH 47POIHHAMHYECKOii KOMIIOHOBKM 3TOTO IU1aHepa ObUTH 3HAUMTENb-
aA OTHOCHTeNibHAsA TOJIUIMHA npoduna xpeuia (15 %) u Gonmblwas nuomams
BEPTUKANBHOro onepeHus, GopmMa KOTOpOro moBropsna GOpMy NOJyKpbUla
B mnane. Ilocie oxoHuaHus Bo#HbL mwlavep DM-1 Gbul nepepmaH B kavecTse
tpodees B CHIA . Jlunnuu nepeexan B CIIA.

Ha ocnose nomyueHHbIX TakUM 06Gpa3om MAaTepHaIoB MpPH KOHCY/IbTAlUKH
JInnnuia gupma “Kousap” B CIHA ¢ 1946 roaa Havana pazpabaTheiBaTh HCTpe-
Gureris XF-92 ¢ TpeyrosiblibiM KpbUIOM, MMEBIUMM CTPEelOBMAHOCTs 60°.
CamoneT 6bUl paccUHT4H Ha CBEPX3BYKOBYH CKOpOCTh nosera. B xauecTBe
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Pue. 7). Omuomectunii maavep DM-1
(Cepmanun)

CHNOBOH YCTAHOBKY H3 Hem nped-
ROTArAIoch HCMOTb3OBaTh  KOMGH-
HAUWD TypOOpeaKTHBHOTO W Xaui-
KOCTHOTO PaKeTHOro [BHTaTefiedl, uTo
JON%HO 6bUI0 OBeCneuMTb TIONET TIPH
qucne M = 1,25 na Beicore 15 700 M.
OpHako B pganbHefilleM KOHCTPYK-
TOPht HHPMBI pellifid CO3AATh HCTpe-
OMTens TOMBKO ¢ TYPOOPEAKTHBHBIM
opuratenem, M camoneT XF-92 Gem
MMM MCHOTIb30BAH K2K HATypHad
NeTaoNIaA MOAENb — TpoToTHA Symy-
uiero anmapata. JlpenpapHTensHo, DO IPOeKTHPOBAHHA CaMONETa, B a3POIHHA-
MideckHX TpyGax NACA Geut ocywlectpieHst MpOoyBKH GONIBILIOrO MHMCHa
Mofenei.

B xonue 1947 rona ONBITHBIA ¢3MOIIET MCHBITRIBAICA B HATYPHBIA A9pOOH-
Hamuueckol TpyGe NACA, Tlocne aroro Ha HeM GaUT YCTaHOBReH TYpOOpeak-
THBHBIA ApHratens ¢ Taroi 24.5 kH, u B centabpe 1948 roga camoner, nony-
WWBUIHA Mapky XF-92A, coBeplumsi cBOH NepBBIA TONET,

310 GbIN  ORHOMeCTHbIEH lie/ibHOMeTANAHYECKHH camoneT, ¢ JI0GOBMM
BO30yx03a60pHHKOM B HOCKe (ro3enska, TOHKHM wpoduieM Kpbiia (6.5 %),
TPEYTONbHONl HOPMOIl BEPTHKANBHOIO OTIEPEHHA CO CTpeloBUaHOCTh0 60° W
TPEXKOJecHbIM yOupatownmes waccy. HpononpHoe # nonepeynoe yupasneHue
ofecrleMBAIOCh IEBOHAMM, 3aHHMABIUIHMK BCIO 3aMHI0I0 KPOMKY Kpbuia. B
1951 rogy camoner XF92A ¢ nmuratenem taroit no 37,2 kH ¢ goxatranmem
Ha BbiocTe 13 700 m BOCTHT CKOPOCTH, cOOTReTCTB yioitei M = 0,93,

Ha ocHoBe meTHRIX HAHHBIX 3TOrc camoseta B 1951 rogy GhUC Havato
ApOEKTHPOBAHHE CBEPXIBYKOBOIO OJIHOMECTHOTC HCTPEOUTENA-NepexBaTUMKA
YF-102. TpoekTHpoBanke H NMOCTpOHAKa [MEPBOTO BapHaHTA ITOTO ¢aMOHeTa
3aHATA nonTopa roda. CyLIecTBeHHBIM OTAMYHeM ero OT camonera XF-92A
Opino  wcnionpzoBaHUe BOKOBBIX BO3LYX03aB0PHHKOB BMECTO NOGOBOTrO.
Tleperiid noner uctpedutena YF-102 cocrossica B oxktabpe 1953 ropa. Bekope,
ORHAKO, MEPRBI IKIEMIVIAR ITOTO ARNAPATE pasbunca 13-3a 0TKA3a ABUTATENA
npu BaleTe. B anpape 1954 roma GeinH HAuaTHE JTETHBIE HCTIBITAHUA BTOPOTO
IK3IeMINApa camoneta. Yepea Tpr Mecaila UCTHBMAHHH BBIACHKAOCH, YTO Ha
3TOM CaMolieTe He YHIETCA Pa3sBHUTh CREPX3BYKOBYH CKOPOCTh noMera. Ytob
ofecneunTs TOCTHAEIIME CBEPXIBYKOBOH CKOPOCTH M TakuM 08pazoM yaos-
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netBoputs rpebobanuaM BBC CIUA, 6pina nposenena MOTHMKEINA caMonieTa
YF-102:

yMeHbllleHa [Nolajlb MHRETEBOr0e cedeHHs QIIeImKa B MecTe COTpHaKe-
HHA ¢ KPbUIOM, TI0 GOPTAM XBOCTOBOI MacTH ¢HzeNiAKa pa3sMELIeHb] GomblHe
obTexateNd. B COOTBETCTBMH ¢ NPaBMIOM IFIOLIAHeR 3TO CHHXARO Jio60BOE
COTLPOTHBIIEHNE CaMOTIETa Ha CKOPOCTAX, GNU3KHX K CKOPOCTH 3BYKA,

330CTPeHa HOCOBAA YacTb (BIo3ensxa, HOCOK ero CMEUIEH OTHOCHTENBHO
OocH BI03enAKG KHA3Y, YMEHbIIeHa LMPHHA (HOHAPA NeTulKa H GOKOBBIE £T0
NAHENH BbLHIOMHEHBl TUIOCKHMY, 3TO HOMONRHTEIBHO YMeHBHBUTO NofOBOE
COMPOTHBITEHHE H yNYYILIHAO 0630 NeTUHKA,

KpbUTy NpHOaHz KOMHueCKad KPyTKa, T. €. KPHBH3HA Hocka fpoduna
yBellHuHBATIach RO Mepe YNANeHHs OT KOPHA KPhUla K ero 3aKOHLOBKe, JT0
CNocOoBCTBOBATO COXPAHEHHI0 NPOICNBHON GATAHCHPOBKH Ha CBEpX3IBYKOBBIX
CKOPOCTAX NOJeTa Ge3 NOTePH a3pOJHHAMMUCCKOTO KAUeCTRa.

Tocne Beex mepewkcIeRHbIX KOHCTPYKTHBHBIX H3MeHeHHit GbIT co3maH mo
cymectay HoBpiti uerpeBurens YF-102A. [lepsuiit nojter atoro camonera ¢
ABHraTeNteM, HMEBIIHM TATY Ha Batete 68 kH, ocywecrenet B gekaGpe 1954
ropa. Ha cnenyiown#t Zeb Ha HeM GbINa NpeBbIIUEHA CKOPOCTh 3BYKA B FOpH-
JOHTANIHHOM MONeTe Ha BhIcoTe okono 10 000 M. Bo Bropoit nonoente 1955
TO/I2 HAYATOCh KPYNHOCepHITHOE MPOH3IBOICTBO camoneta YF-102A.

Kpeiio 37010 caMmonera HMeno ApodHIb ¢ OTHOCHTENBHOH TONIMHOA ¥
KOpHA 5 %, a Ha KkoHle — 4 %. Ha BepXHeil NOBEPXHOCTH K PbUIa PA3ZMELLATHCh
OBe Mapel Aeperopopok. [lourw Bea 3agHAfs KpomKa KpbUla 6bia 3aHATa
1eBOHAMH, YIIPaB/I¢HHE KOTOPBIMH OCYIHECTBAAAOCE HeoGpaTHMLIMY FHAPOY-
cenurenaMiu. B cucremy ynpabneHusa GbUmM BIIOYEHB! demiibepsi phicKaHMs
¥ NPOAOIBHBIX KONeGIHHH,

Camoner F-102A Owin mepBsiM CepuiiHblM CBEpPX3YKOBBIM CAMOJIETOM
cXeMbl “OeCXBOCTKA" ¢ TPEYFONBHBIM B INTaMe Kpbulom. [locenyommm ero
pa3BuTHeM sApwica camoner F-106 “HensTa apr” 1ol e dupmnt . Ha stomM
CaMO7IETe B OCHOBHOM HCIONbIOBWINCh TEOMETPHYECKHE NApaMeTIphbl Kpeila
camonera F-J02A, ofHako OTHOCHTENBHAM TOMIMHA NPOPMNA B LEHTPE YMEHD-
ungtack 5o 4 % y Gpind NpoBeenbl SpyrHe MogHgHKauuH. Cepuitioe H3IroTOR-
AeHUe OMHO- H OBYXMeECTHBIX camoneroB F-106 nposomwiock Ho kouua 1960
roga. ' :
B xonue 1939 roma uwa camonere F-106 Gboma pocTHrHyTa MaKkcuManpHas
¢KOpocTh, Gmizkan Kk 2500 km/u. HeckoMbkO MecAuUeB CIYCTH HAa Hem OcCy-
IeCTBAALTCA NeperOHOYHDIA nepeneT AanbHOCThIO 3680 KM.

OnnoBpeMeHno ¢ paspaGoTkoill TepBrIx 06pa3lOE CYXOMYTHBIX HCTpedH-
Tefleil, BBIMONHEHHBIX M0 ¢XeMe ~HeCXBOCTKA” ¢ TpPeyrojIbHbIM KpbeuToOM,
dupma Konrap™ paotaia v Haf cOINHHEM THAPOCAMOTIETa TAKOH e CXeMbl
¢ TypBOPEaKTHBHBIM [BUTaTeeM, ITOT CaMOTIET, NOMYyUHMB UM -Mapky YF-2-1
"Ch Hapt”, Obu1 paccyHTaH Ha B3NET ¢ THAPOALIK, YOHPAWWMXCA B NONETE.

Onwir dupmbl “"KOHB3p”, HaKOIUTeHHBIH IpH pa3paGoTke CAMONETOBHCT-
peButeneit THiTa "GecxBocTKa”, O3ROMMA B 1952 rogy Havath, a 3aTeM HHTEH-
CHBHO PAadBHTh palOTHL N0 KOHCTPYHPOBAHWK M TIOCTPOKE CBEPXIBYKOBOIO
Gombapauporwnka “Xacnep” B-58 (puc. 74} TOH e CXeMBI ¢ YeThIpbMA
Ty pOOpeaK THBHLIME EBHTaTeNAME. OCHOBHEIM TpeGOBaHUEM K TAKOMY C3MO-
ety OBLA f10/leT Ha CKOPOCTAX, cOOTRETCTEYIOWMX M = 2,0, [Tomumo BRBO pa
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Puc. 74. [IByxXMecTHbIH 4eTbIpexaBHIa-
TensHeii GomGapaupoBuwuk “Xacnep” =8
B-58 ¢ TP[1 (CHIA) U

ONTHMATBHOH 33POAHHAMUYECKOH KOMIIOHOBKH CaMOJIETa B LI@IOM 3TO BhI3BA-
N0 HeoOXOOHUMOCTh IPOEKTHPOBAHHA 3NIEMEHTOB KOHCTPYKIUMH C YUYeToM
TEIUTOBBIX HAarpy3okK, 0cODeHHO B TeX MecTax, [Jie [IPOUCXOWI HarpeB BHeIl-
Hell MOBEPXHOCTH CTPYAMM, MOYMIMMH OT paBorapumx TypOOpeaKTHBHBIX
peuratesied. OCHOBY a3pOAMHAMHYECKOH KOMIIOHOBKHM CaMOJjleTa COCTABIAIIO
TpeyroyisHOe B 71aHe KPbUIO Maloro ymiuHeHusA (2) ¢ yrjiom CTpeloBUAHOCTH
60°, ¢ npoduiem, HMEIIUM OTHOCHTEIIbHYI0 TONLIMHY 4 %, U C KOHHYeCKOH
23poaHHAMHYEeCKOH KPYTKOH Boib pa3maxa. Pacnonorenue pgBuraterneH Ha
IMWIOHAX B COOTBETCTBHMH C MPAaBWIOM IIJIOLIAfIeH rapaHTHPOBAJIO MUHUMAJIBHO®
no6oBOE CONpOTHRIEHHE HAa TPAHC3BYKOBBIX CKOPOCTAX MOJIETA.

XapakTepHOH O0COOEHHOCTBHY KOHCTPYKUMHM ObUIO ILMpOKOE MpHMEHeHHe
CIIOMCTBIX NMaHesled. Macca nycroro camonera cocrapnsia 14 % MakcUMAabHOM
B3neTHOM Macchl, KaGuna camoriera Gbila TpexmecTHas: JIETYMK, HABUIATOD-
GomBapaup 1 oneparop AEKTPOHHOro 06OpyIOBaHHA.

O6opynosauve 6GoMBAPAMPOBIIMKA GBUIO HACKILIEHO ABTOMATHKOIL.
llpumensnacs cucTeMa YNpaBleHMs ¢ HeOGPATUMBIMH THIPABIHUECKHMYU
Gycrepamu. [poponsHoe U nomepeynoe ynpamiieHHe 0GeCHeYMBAIOCE IEBO-
Hamu. Kaxqiplid 2JIEBOH COCTOSNT M3 HECKONMBKHX CEKLMil, OHM OTKJIOHMIIMCD
OT/IENbHBIMH ByCTEpaMH, uTO CHOCOGCTBOBANO AyGIMPOBAHUIO YIIPABIIEHUH.
T'uppaBnuueckas cucrema, obecneunsaiias He TONbiko paBoTy GycTepoB, HO
i pabory pafa Opyrux MHU3HEHHO BaKHBIX CHCTEM camoriera, GbUla Takke 1y6-
nuposana. [1poBOOKM K pYIII0 HATPAaBIEHMA M JCBOHAM BLIKTIOUAIH B cels
AemIepbl pbICKaHUA, KPeHa M TaHIraxa.

Xots "Xacnep™ M ABIAUICH 110 CBOEMY OCHOBHOMY HazHaveHNIo 60 Mmba paH-
POBUIMKOM, O[IHAKO OH INpeicTaBiisul coboi MHOTOLRAEBOH camoner, npe/ji-
Ha3HAYeHHBIHX [ BBIMONHEHHUA pasHbpIX DOeBBIX 3a4dau 6e3 u3MeHeHUS KOH-
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CTPYKIMH. IT0 oGeCIeBIRANOCh PasMeLICHHEM COOTRETCTBYIOLETO 0GOpPYRo-
BaHHMA M BOOPYKEHHA B CTEUHATBHBIX CMEHHBIX KOHTeilHepax, IG/IBenmBae-
mobix mof gosanmkeM. B KoHTeliHepe Takke MOT GbITh pajMeHIeH U JOTOHE-
TembHBR (cOpachiBaeMelit) Gax U1 roplovero, uem oecriewmisanach Tpefyemas
HANBHOCTB. OcOBEHHOCTBIO TOMIHBHOM CHCTeMp! BHTatencl “Xacnepa™ 6bu10
HaHyne B XBOCTOBOH 4acTH I03eNAXA, HA YPOBHE PACTIONIONEHHS JIeBOHOR,
”GanaHCcHPOBOYHOTO” KepocuHoBoro Gaxa, smemabinero 3700 kr ropovero.
10 roprovee B CyUae HeOOXORAMOCTH MOKHO BEITIO IepeKaumRaTh Afin 0Gec-
Tieyerwa TPeGyeMOrO PaCcTIONOXKEHHA LEHTPa MACC CAMOJIETa,

B HoaGpe 1956 ropa onpitebil 3k3eMmnap “Xaciep” cOBEPUIN nepBbIi
BbuIeT. B mexabpe 3roro ke roga Ha HeM GbUIa NPEBBILEHA CKOPOLTh, COOTBET-
cieyowad M = 1, a B mone 1957 ropa ~M = 2. B aekabpe 1958 ropma npu
fofere Ha CBEPX3IBYKOBBIX CKOPOCTAX CaMONeT NoTepnesi KaTactpody, mpu
3TOM K3 TPeX KaTanmyMbTHPOBABIUMXCH WIEHOB 3KHMaKA OJHM NOTHO, a mBoe
ObinH TAXeNo paHeHsl. Tem ne veree “Xacnep™ B-58 Gobut 3anylueH B cepHiiHoe
NpOH3BOACTRO. Beero Spmo mocrpoeno mo 1961 ropa Gonblie cTa IK3eMinA-
POB 3TOTQ camojieTa, H3 HMX OONbIIaA YacTh TPEHMPOBOUHBIX C JBOIHBIM
yTpaBfieHieM.

B mapre 1960 roma sxunax, BosrnasaacmMslit merwixom JI. Jlerre, ocy-
IWECTBH HA 9TOM caMoONeTe noflet obwed MpoacKUTeNbHOCT0 18 4 10 MmuH
IpH ABYX AO3aNAPaBKAX B BO3WyXe, NpH IroM camojer rponeren 17 700 km
¢o cpedHeil ckopocTeio 998 kmfy. B mae 1961 roga ua Hem nposeHTcd Gec-
nocagouHstit nepenetr 13 CIHA B IMapiok Ha MEXIYHAPOEHLIA 3IPOCAIOH 33 5 4
55 mun. B Jla-Bypke BO BpeMa JeMOHCTPaUMOHHBIX TOMETOR camMoneT B-58
noTepnen Karactpody, M aIKHALK TOrHG.

B nenom BBIABWIACH HECCTATOUHAA HMANEKHOCTL ITOr0 CAMOJIETa: npH
METHBIX UCTIBITAHUAY ObUTO NOTepAHO 8 Malmy, a ROTEPH B NETHOM 3KCIDIYaTa-
unn BBC cocraenana 20 %. B 1961 roay cepwiitpi BRNIYCK camonera B-58
IpeKpaTHACA. 3ToMy cocOGCTBOBAN T2KXKe H TOT (AKT, YTO CTOHMOCTD €10 B
3,5 pasa npeBOCXOOWIA CTOHMOCTE CepHitHOTO HO3IBYKOBOFO GombapRupoB-
mika B-52.

B xanagckom dunuane dupmbl “Appo” HawmHaa ¢ 1952 roma menuck
pabGoTel MO MPOEKTHPOBAHHIY CBEPXIBYKOBOTO [BYXMECTHOFO THKENOTO
HCTpeOHTeNR ¢ ABYMA TYpOOpedKTHHLIMH OBHTATEAAMUY. 3TOT CAMOIICT, NOAY-
ysumit mapky CF-105 "3ppoy”, 6bU1 BBIMOAHEH 10 cXeMe “BecXBOCT 5"
H DacCUMTaH HA MAKCHMIBHYI0 ¢KODOCTEH, COOTBETCTRYIOMIYIO M = 7 0, npH
MOBHIWIEHHON NaNsHOCTH noneTa. Kpbino wMeno Manioe ypanHey: e (mpuMep-
HO 1,7) ¥ CTPENOBHIMOCTS OKONO 62°. B ueHTpe KpbEIa &% npiimenen mpo-
bHmb ¢ OTHOCHMTENBHON TOMUMEGA 3,5 %, 2 Ra KOHJE —. 3,8 %. BHewmine 0GBo-
Ibt Dro3ENANa ONPENENAN icp B COOTBETCTBUH C 7, apiptom mowanel. Hanu-
e B QIO3STDKE ABYY, TypGopeakiUBHLIX DP yraveneli MQTpe6OBATO GOKOBBIX
BO3yX03200PHE OB  IHAUMTENBHEIX D23Mepos. UX GOPMA M KORCTPYKIMA
CHOCOBCTEOBANK HOPMATLHOH pafioTe NBHTaTenell Ha BeeX peskiMax TOMIeTa.
OcoGoe BHEMaHNe 06PaW anocs Wa co3MaHMe ABTOMATHIMPOBAHHON CUCTEMBL
YNPaBAeHHA ¢ RedOPar mpimu GycTepamMu TpH HANMWMM B Heil demndepos
PLICKAHEA, KPEHA H T'agraxa. JTa CHCTEMA HCKYCCTBeHHO ofecneunBana Hop:
MHPOBAHHOC M3IMeHe pue yCiTnii, TIPHXOMAINXCA Ha PYKY NeTIMKa OT phiyara
YNPABIICHUA [0 CK ¢ pocTH, MEPEMELLEHIHI0 | Meperpyake. KpoMe TOT0, B CHCTe-

72



Me HMETach BO3MOXHOCTb PCryNUpOBATh A0 HYIsT abCOSIOTHbIE 3HAUEHHSA
YCHAMA Ha pHIYArax ynpaBjieHds liph ToGbIX PexMMax noseTa.

Mepeeiit onbiTHsEl JK3emitiAp camostera CF-105 "3ppoy” ¢ amepukai-
CKHMY BBMTATEMAMH NOCTYNHMA Ha JIETHble MCIIbITAHHA B Mapre 1938 roma.
Ha cempmom nonete camonetom GbUtd AOCTHFIYTA MAKCHMAMbIAA CKOPOCTH
y 3emim 1600 kmfy.

Hecmotpa #a To, uto LiepBble NerHble MCTBITaHMA camoneTa CF-105 mann
NONIOKKTeNbHbE Pe3YNbTaThl, B deBpate 1959 roma 3aka3s Ha cepuiinoe K3TO-
toBlieHHe 37 skzemmiApoB camonera CF-105 “Jppoy” Obut aHHYRHPOBAH.
[IpuunHoit a1omy 6buT0 peltienne BBC Kanappi n CIA 06 ynudMKaunu cpencTs
NpOTUROBOMIYILHON 08opoHb! Ha §a3e aBHanHOHHo#H TexkMKH CHIA.

B koHue 50-x ropor 8 CHIA Grin 00bABREH KOHKYPC CAMONETOCT pOUTeN -
ub1x upm “Konpap”, "Bourr”, “Hopr-Amepuxen” u “JTlokxug” Ha nydqumil
MApOeKT BBICOTHOIO CaMONETa-pa3BequtKa, pACCHMTAHHOTO HA CKOPOCTh NOJETa,
ApepOCXOAAILYI0 B TpH pa3a CKOPOCTh 3BYKaA. JIyulM OKa3aicA MpoexT
K. Ixorcora dupmel “Jloxxun”. Ito Gein annapar, BHIONEHHBN TO cXeMe
T0ecXBOCTKA™, B KOTOPOA QCHOBY KOMNOHOBKH COCTaBAMIH OBa Typbopeax-
THBHBIX OBHFaTeltst ¢ TATOH no 1446 kH, pasmelueHHbIX KaxXAbH nocepennte
nonyk peina. [Ipn 310M Kpbino ¢ dlosenssxeM NpeAcTaBnwIo cobol Kak Obl
ofTexatens OBWFaTeNch, ofecnevuBacliMid HauOonbllee a3poIHHAMHYECKOE
KAUeCTBO HA PACUETHOM peskimMe moslera. [lepBolil noner 1oro camonetra, nomy-
guBliero mapky YF-12, cocroancsa B anpene 1962 roga. 310 G511 uensHOMe-
TANTHYECKHI ABYXMECTHBIH CPEHENNAH ¢ TPEYTONbHbBIM KPEUTOM Maforo
yinHesua (oxono 1,72) co crpenosuamoctsio 60° u ¢ npoduuiem Kpbina,
HMEBUIAM OTHOCHTENBHYI0 TOMUURY 3.2 %,

BeprHicansHoe oneperne ObUIO ABYXKHIEBOE, OHO pacnONATATOCH HA TOH-
ponax peurareiefi. B XxBocTOBOW vacTk diozenska CHU3Y PasMELLANcH NOTON-
HHTelsHbI KWIb. [lepen nocankol o yGupanica, a cpasy e NOCTe B3TETa
BhIyCcKaACA., B KayecTee pylieH HANpapieHHA HCNONB30BANNUCh NMOBOPOTHBIE
Bepxiine YacTH oOOMX Kilei, XapakTepHoit 0COGEHHOCTRIO ITAHOBOH NpoOek-
LMY camMoneTa GbING HanuyHe GOKOBBIX HATUIBIBOB KakK Ha 3HAUMTENBHOH YacTH
dro3enaKa, TAK M HA TOHAOMAX SEuraTertedi. OHN MpeSHAzHAYATNCh [TA cBefe-
HHA K MHHUMYMY MepemMelleHHs Gokyca o XOple KpbUla [pH Nepexose Ha
CBEPAIBYKOBblE CKOPOCTH nofteTa. JIBUrare/ibHan yCTAHOBKA HMERA aBTOMATH:
YeCKHM peryaHpyemsbie BO3OyX03a60pHAKH, TOmIHMBHBIE Gaxu pa3MeLiajMch
B Ho3eIsKe U LENTPAABION YACTH Kpbna.

brino nocrpoeHo M HAXOAWIOCH B STETHOMR IKCIUTYATARHH HECKONBKO BAPH-
aHTOB 3TOFO ¢aMolleTa, BTopodl sksemmnap camonera B Mwode 1971 roaa
floTepnen KatacTpody.

K konuy 1964 roma crpoMrca mopudiuMpoBaHHpit camoner SR-TIA
(puc. 75). ¥ aroro camoneTa Bech duosellsadK, BKITIONAA €ro HOCOBYS0 HACTh,
BBIBOITHAACA ¢ MOIEPETHbIM CCYEHHEM B BHIE 1UIOCKOH YeUeBUILLI, ¢ OCTPLIMH
Bopramuy. Tlepepili nolier camonera SR-71A coctomwied B pexabpe 1964 roga,
2 Haynnas ¢ 1966 rofla OH cTpoHAcH cepyine. o 1973 rona Beero Gbuto noct-
poeHo 24 camojieta 5TOTO THHA, B centabpe 1974 rona na camonere SR-17A
Gbin BhIONHeH Gecrtocapounbii nepenet u3 Hww-Hopka B Jloion ¢ Tpema
IPOMEY TOUHBIMU I03ATIPABKEMH B TIONETE,

Onper co3paltng ¥ IOBOOKH cameneta SR-71 WcnonbayeTcd amMepaKacKy-
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Puc. 75. [IByXMeCTHBIH OBYXIBHTATENb-
Hbeid camoner SR-71A c TP (ClIA)

MH aBHAKOHCTPYKTOPAMH /1A MPOEKTHPOBAHHUA, NOCTPOAKH ¥ TOBOJIKH MHO-
romesneBbIX caMoeTOB-HeTpeOuTesed # caMolieToB-60MBa pIMpOBLLUMKOB C OCO-
Goit xapakTeBHCTHKON: MHUHUMANBHOH ''3aMeTHOCTBI” MJIA pAAHONAKALUMOH-
HBIX CTaHlMH 0GHapyxenus. CamoreTsl THIIa “reTaloliee K pbUio” JIyyile BCero
MOIXOHAT IS pellieHUs TaKoH 3apauu. [To CBeIeHUAM OTeYeCTBEHHON U 3apy-
Besxon nevatn®, B CHIA Bepytes paGoTel 10 JOBOOKE B 3KCIITYaTalMH MHOTO-
LeNeBOTo caMonera-ucTpebutena mno cxeme “~Becxpocrtka” F-19 (puc. 76),
a TaK)Ke MO CO3OaHH caMolleTa-6omGapaupoBumKa ""CTenc” ¢ MHHUMATTBHBIM
“pajMo3amMeTHBIM’ CeueHHEM, BBINOJIHEHHOTO M0 cXeme ''leTalolliee Kpbuio™
(puc. 77). Ha "Crence” 1uMpoKO WCTIONB3YIOTCA pasHble MAaTE€PHATBI U IIOKPBI-
THS, TAKHE KaK yITIeIUIacTHKH, I'padUTHO-OTIOKCHIHbIE, KEPAMHYECKHE H [IpY-
rve, norjowamiue WM corabo oOTpaxawlide paJUONOKALMOHHBIE BOJIHBI.
B 1947 ropy anrnuiickie BBC onpefenwnu texnuueckue TpebOBaHMA K
cepepHeMy OOMBapAMpPOBUMKY [OaIbHEro [edcTBUA — 6Gonbuiaa Gombosas
Harpy3Ka, 3HAYMTENIbHAA BBICOTA MOJIeTa M BHICOKAA HO3BYKOBAA CKOPOCTD.
K stomy BpemeHu yxe ObUIM M3BECTHbI [aHHBIE O CaMOJIETaX, BbIIOJIHEHHBIX
no cxeMe " GecxXBOCTKA” ¢ PEAKTHBHBIMHU fIBUIATEJIAMM, HMEBILMX YIOBIIETBO-
PUTETbHbIE XAPAKTEPUCTHKH YCTOHUMBOCTH M YTPaBIAEMOCTH Ha CKOPOCTAX,
Gnuzkux k 1000 xkm/u (DH-108, Me-163B). Ilostomy HeymHBHTENBHO, YTO
¢dupmMa TABpo”, NpUCTYNHBIUAA K pa3paboTke cpefHero B6omBapaiHpoOBUMKA
[arbHEero JaercTBHA is anriuiickux BBC, koropeiit nonyuun xassauue "Byn-
KaH", OCTaHOBWIa CBOH BpIDOp HMeHHO Ha 3ToW cxeme. Popma Kpbuia npH
3TOM ObUIa BRIOpaHa TPeyroJIbHOW B IUIaHe CO CTPEIOBHAHOCTBI0 OKOJIO §
u ymwiunenem 3. Tlpodwis xkpbula umen OTHOCHTeNnbHyio Tonuuuy 10 7.
* “Kpeuibs Poguust™ 3a 1985 r., N9; “Interavia™ 1985, N211; “Letectvi + Kosmo-
nautika’™ 1982, N226 4 1986, N°14. | Aviation Week and Space Technology ™, 16, V1, 1986,
N?24.V.124 p. 15, , Popular Science™, IX, 1986, N0.3V.229 p 74,
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Puc, 76. Camoner-ucrpeGuTtens
F-19 (CHA). [unoternyeckui
PHCYHOK

Taxoit camosier gomken Guut
OTJIMYATLCH XOPOILMM  d3po-
AMHAMVMECKMM  KayecTBOM
Hd OKOJIO3BYKOBBIX CKOpOC-
TAX IIPH CPABHUTENbHO HeOOJIBIIOH HAarpyske Ha Kpbulto. lloaiesHee oberos-
TENbCTBO 0OECNeYHBAIO MIO7IET HA 3HAUYMTeNbHBIX BbicoTax. Kpome TOro, KOH-
CIPYKUMSL KpbUId CYLIECTBEHHO YIPOLIANIACh, TAK KAK HA CaMOJIETe CXEMbI
"'BecxBOCTKa™ He NpecTaBl/iANoCch BO3IMOXHBIM HPUMEHUTD CITOXKHY0 B3J1ETHO-
NOCajOYHY0 MeXaHu3almi. Bonbumasa cTponTensHas BhICOTA B LEHTPOIUIAHE
NPpH MATIOM YyUTMHEHHH KpbUTa NpUAaBana TpebyemMyo )eCTKOCTb ero CHIOBBIM
aneMeHTaM. BepTHKaIbHOE ONepeHUe caMomera pasMecTHWIOCh 110 MPOJIOIbHON
ocH dro3eifka.

OpHOBpemeHHO ¢ co3faHuem GomBapaHpoBUMKa Gupma "ABpo” passep-
HyJla paboTh! MO [POEKTHPORAHUIO X HITOTOBJIEHUIO CCPHH JTETAIOLIMX MaKeTOB
Oynyutero “BynkaHa” B maciutabe 1:3 nom TypBOpeakKTHBHBIA ABUraTellb,
uMeBLIMH TAry 16,3 kH. 310 GpUIH HebHOMETA/IMUECKHE O/THOABUI AT bHbie
OIHO- ¥ IBYXMecTHbie camonetsl 707 u 7078, 707A u 707C. Ha uux orpabatbl-
BaJIUCh OCHOBHBIE A3POIHHAMUYECKHE OCODEHHOCTH KOMIIOHOBKM OOmbapiu-
POBILNKA.

Wcnonb3ys pesynibTaTbl JIETHO-OKCIICPUMEHTAIBHBIX paloT ¢ camoneramm
cepuu 707, dupma "Appo” B 1947 rony npucTynwia K paspaborTke u B Teue-
HHe MATH et co3gana "ABpo 698 Bynkan” — yeThIpexBHrate/ipHbit 6omGap-
OUPOBIUMK CpeHel JATBHOCTH ¢ TOMeTHOH Maccoit okono 100 T HoBOW mns
Hauana 50-x rofoB cxembl. [lepBblil MONET Ha HeM COCTOSUICH B KOHLUE aBrycTa
1952 ropa. [lpumenexne Ha “Bynkane” Kphbula TpeyronbHoi Gopmbl B IaHe
CO CTPENOBUIHOCTRI0 52° U V/UIMHEHMEM OKOJIO TpexX AAT0 BO3ZMOMXHOCTH
oGecrieuuTh 3HAUYKTENbHYIO aBCOIIOTHYIO BBICOTY B LieHTpoIUaHe (Bosee 2 M),
YTO MO3BOJIWIO BBIMONHUTB 3ITOT CaMOJIeT MOYTH NOIHOCTRI 11O cXeMe THIa
neratoiee Kppuio”.

OnbIT cO3maHUA KOHCTPYKUMH CaMOJIeTOB AHATOTrMYHOH CXeMbl MOKasaln
uentecooOpasHOCTh TpuMeHeHHsA Ha “BylikaHe” BepTHUKaIRHOTO OTEPEHMS,

\ Puc. 77. Camoner-Gomoapauposuiax  ATB  ("Creac™).
(\\ MHNOTeTHYeCKHA PHCYHOK
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PA3MEIIEHHOTO #G NPOJONBEHONE ocl caMOoneTa. B kpbite M HOCOBOR yacTH dio-
JejtAKa, BHICTYNABIIEN neped xpstnom Ha 40 % ero KOpHeBOW XOpabi, GbI0
PeUIEHC pa3MeCTHTh NATh WiCHOB 3KHNAXA B ABYX IepMeTHUHbIX KabiHax,
yGHpaoLLeec MIACCH ¢ HOCOBOH TEJIEKKON, IBATATETbHY YCTAHOBKY, O pHEH-
THPOBAHHYIO BEMH3IA NMPOOONBHOI OCH camoneTa, GAKH [NA roplouero H GOM-
Gopyio Harpysxy. Ha nepsom onpitHom “BymkaHe” ycTavaBMMBATHCh JBHTa-
Tl ¢ TArOH xaXupid 110 29,5 kH, B zanmbHedines OHK BbyTy 3aMeHeREb! IBUra-
renamu ¢ maroil no 36,4 kH. Uepes rop - & cenrAGpe 1953 rona copepiimn
noner BTOpOH ONMBITHBI 3k3eMOAfp ~Bymkana™ ¢ DBMraTenAMH, MMeBIUHMHA
1ary 10 43 kH. OgHOBpeMeHHO ¢ U3TOTOBIEHHEM ONBITHEIX 3IK3ICMIVIAPOB
"BynkaHa” oH BbL1 3anylieH B cepHifHOe TPOU3ROACTEBO. ['0NOBHOR cepritHbLH
IK3eMIVIAD CaMOJIeTa OCYINECTBHI CROU NepBHIH noner B gespane 1955 ropa.

Bo Bpema AeTaNbHBIX NETHHIX HCTIHITARUHA 3TOTO €aMOJIeTa BHINO BBIABNECHO,
Yro MpH MONeTe HA PasHBIX WicIax M B ONpedeneHHOM DHATa30He YINOB aTaki
fpH CO3NAHHH Nake HE3HAYMTETBHOH NEPErpyaKd HA Kpblle BOIHHKAIH PeXH-
MB! MECTHBIX CKAUKOB yIMOTHeHHs W BHUXpeoGpa30BaHHA. 3T0 NPUBOAMIO K
BadTHHTY — HHTEHCHBHON TPACKE pYNeBbIX 33k PhUTKOB. [0 9ToMy a3poaMHamMH-
YeckaA KOMIOHOBKa “Bynkana” 6bora uameHena. Ha mepxied NtoeepxHocTH
KpbUia GBUIH YCTAHOBICHBI TYpOYNH3IaTOPhbl, YIO TEOMHOCTBIG YCTPAHHNO BO3-
MOKHOCTh BO3HMKHOBeHHs Sadrunra. C maa 1956 roga MopipHIMpPORaHHBIE
"BynkaHe!” Mi | MOCTynmanW B 3KCIUIYaTaUMIO Yx¥€ C OBHTATE/IAMH C TATOH
54,5 xH.

Ha cepuitmom obpasue mopuduuMpoBanvoro “Byrikana” 9 cenrabps
1956 ropa Obinm ocyuwlecTBHeH mepenerT M3 AMpIMH B MennGypH uepes Anen
¥ Curranyp. OpgHako Ha oGPaTHOM NMYTH 3TOT CAMOIET MOTEPHEN KaracTpogy
B JIOHOOHCKOM a3pONOpTy, W 3xkMmax norkG. B 1958 roay Ha “Bynkane”
Bpi/IH YCTAHOBNEHBl Gollee MOUIHpIe mMratend ¢ taroéi no 72,5 kH. Tlosw-
UJEHHAA TATa JBHIaTenel MO3ZBONMIA CYLHECTBEHHO MOJHGMHIKPOBATL aIpOIH-
HAMMUECKYI0 KOMIOHOBKY CaMOMeTa QA YAYUIEHHA ero NeTHRIX XapaKTepHe:
THK. Takum o6pa3oM, NOABHAACH TperbA MOTHUKAINA camosiera "Bynwan™
B Mk 2 (puc. 78) .

Ha xpbule B HEHTPOIUIAHE HE3HAVWTEIBHO YMEHBLIMIACE OTHOCHTENbHAA
TOMMIMHA NpOdHNA, pa3Max KpbUId OblT HECKONLKO YBEHMHYEH, YroJ CTperno-
BUOHOCTH BHELLUHEH YacTH KOHCOTEH ~ HE3HAYHTEABHO YMEHBILIEH, 2 Ha KOHIe —
ypennget. JAs ycTpaHewus TPACKHM pYTNEBBEX 3aKpPbUIKOB wlepoHam Obiid
ApPHOAHA ONHOBPEMEHHO M (PYHKINMA pyNied BBICOTHI, T. €. OHH CTANH AIEBO-
HaMH.

{lepeeiit monet onpiTHOro ofpasua "Bynkana™ B Mx 2 cocrosnca B koHue
asrycra 1957 roga. Yepes rop COBepiLIAN NEPBbL NONET FOMOBHOM IKIEMIVIAP
CEpMH ¢ BMTaTeIAMHK TOBBIUCHHOA TATH B0 91 xH. "Bynkaw” ¢ nocmemHed
MopdHKAIMeH KOMAOHOBKH Kpbllla C JTHMH ABMIATEIAMH HMEN JydIIHE
NETHbIE MOKA3ATENIM W3 BoeX MCMBITAHHBIX BAPHaHTOB camonera. Ha camonerax
Tz "Bynian” Obin copepuuer pay Gecniocanoutsix NepeseTos ¢ J03anpaBKoi
ropioyM B nonete. llecte camonetos “Bynkaw™ 6wk nepeofopynoBaHb! B
CaMOJIeThl-33NPaBIUUKN,

Qupma "Oeiipy” ¢ Hawana 1947 ropa nposoauna MHOTOUKCITeHHBIE JieTHDIE
SKCNEPHMEHTRL CO CKOPOCTHRIMY MOEHAMH ¢ pA3MAXOM KPbUIA TPHMEPHO 3 M,
CHaGIKEHHBIMH PAKETHbIMY [BHraTelIAMH H HMEBLIMMH TPEYroNbHylo $opMy
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Puc. 78. YersipexaBuraTensHblit GoMOapAHPOBLIIMK
"Bynxar BMk 2 ¢ TP (Aurnus)

Kpsina B mwiade. B wavane 50-x roxos GbLd
paspaboraHbl [OBa 00pasia IKCMEepUMEHTAlb-
HbIX CaMOJIETOB ¢ TAKOH ke GopMOi Kpbiia B
mnane. Opue u3 HuX — camoner FD-2 cxems
»Gecxpocetka’ (puc. 79) . [TpoexTHbie paBoThHI
O 3TOMY CaMoyeTy ObUIM HAuaThl BO BTOPOH
nonosuHe 1952 rona.

Camoner FD-2 Obi1 1eIbHOMETALIHYECKHMM CPEIHEIUIAHOM ¢ IOMTH Tpey-
FOMBHBIM B [UIdHE KPbUIOM MAIOTO yuiMuerus (2), CO CTPEIOBUIHOCTHIO
60° U oTHOCMTENIbHOI TONMHON npoduis 4 %. Boons Beei 3ajiHeid KPOMKH
KpPbUIA PACTIONAranuCh 3aKpbulku. B UEHTPanpHOH HACTH OHM BBITIONHAIM
dyHKuMM pyneil BBICOTHI, @ MO KOHI@M — 3JEPOHOB. CucTtemMa ynpaBleHHs
NpUMeHsIach ¢ HeoOpaTUMBIMU BycTepamu. Ona 6bina gybnupopaHa. ABTOMA-
Tbl YCWIMI B JTOW CHCTEME HMeNu NEPeaTOYHOS OTHOLICHHE OTKJIOHCHWA
PHIYATOB YNPABJEHMA K OTKIIOHEHWIO OPraHOB YNpaBNCHMs, HIMEHAOLCCCH B
3ABHCHMOCTH OT CKOPOCTH MONeTa B auanasoHe oT 1: 1 go 9: 1. XapakTepHai
ocoBenHocTh (iodensia camorniera FD-2 — BO3MOKHOCTb HAKJIOHA €r0 HOCOBOH
qacTy KHH3Y Ha 10°, Grarofiaps Yemy CyLIECTBEHHO YITyHILaICs 0030p AeTUHKA
Ha B3IETHO-IOCALOMHBIX POXMMaX nojieta. [lepBeiit monmet camonera Gb11 oCy-
utecteiied B okTAGpe 1954 roaa, a 28 oxtabpa 1955 ropa Ha Irom camolieTe
Gbuta npeB3oiileHa CKOPOCTh 3Byka. BropoH dk3emiuidp camoliera FD-2
BriepBble COBEpHIAI 110J1eT B (eBpaie 1956 rojla ¥ B NEpBOM KC 1OJIETE IPEB-
301671 CKOPOCTb, COOTBETCTBYIoUIyle M = 1,0. B centadpe 1956 roma ofi
sk3emmispa camoriera FD-2 Bbud MpOAEMOHCTPHPOBAHBI B MOJETE HA ABMA-
uMoHHOM TipazaHuke B PapHOOpO.

B navame 50-x rogoB ¢paHiy3cKHe aBMAKOHCTPYKTOPbl HAlAIN padoTaTth
Hag co3liaHueM uenoil cepun 06pasiloB BOEBBIX CAMOJIETOB, BBITOJIHEHIHBIX
no cxeme “Becxsoctia”. Tlpu BHIGOpE MMEHHO 3TOH CXEMBbI CyLIECTBCHHOE
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Puc. 79. Ojpmwomectuptii  camoner FD-2 ¢ TP
(Auraun)

VIMAHKE Ha (PPaHIY3CKHUX dBHAKGHCTPYKTOPOB OKA3WI ONBIT paBOThl U PMEI
CHA "Konsap™ no cosuaro uerpebureneii-epexBaTiHKoB.,

B maywre 1954 rona komerpyvkropon P Tlaitssom Hor1 cospan lepBoil
panuy3CcKHi  3KCICPUMCHTUIBHBIH CAMOUMET ~0eCXBOCTKA™ € TPeyrolibibIn
KphutoM sMatoro  yisdkedns Pa-d9. OH ommuanes MAIsIMKH - pasMepanii:
pa3Max ero Kpbuia coctasnAi seero 5.16 m. Ente B 1934 rogy [Maitoiom Gnul
MOCTPOEH IKCIEPHMEHTANBHBI CAMOJIET ¢ TPeYrOibHBIM KPBUIOM MAJIOTU
YUIMHEHHA, BplIoiHeHHbt 1o exeme “ytka™. B 1936 rojy Tlaion crpont i
YCUEHIHO MenbIThiBaeT B . JIpene OgHOMECTHBID CHOPTHBHBIM camojier “'Yiu-
i’ exemnr VBecxBOCTKA", BBIIOITHEHHBIH B OCHOBHOM W3 jiepeBa (puc. 80) .
On uMeN 1PefIebHO MATbic PA3MepBI: pasmax Kpsuld cocrasisi 495 s Ha
ITOM camojlere Obul YCTAHOBIICH IlUplI[HCBOH JIBUTATE b MOHIIOCThH 40 1, ¢.
(294 kBr). [Nowne Bofubl caMolleT GbUT OTPEMOHTHPOBAH H Hd HEM HCIOIb30-
paica upuraress “Peupe™ 95 . e, (70 kBr). MpoextHposanue ciegymiero
camonera — [laiona Pa-49 ¢ typbopeakKTHBHBIM ABHrdresaeM ObULO HAUATO B

Pic. 80. Oppomectisiit cnoprusnpil camoder P Tadiona AP-10 "Yauunan™ (@panuns !
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Puc. 81. OaHOMECTHBIR 3KCNepUMenTanbHeli camonet P. MMaisna Pa-49 (®panuun)

1951 roay, Hepseii noter Pa-49 coctossca B ansape 1934 romga. 310 Owul
B OCHOBHOM [epeRAIHBIH CAMOIET ¢ TPeyTOIbHBIM KPbUIOM, UMEBLINM Y iI-
sunenne 2,7 u crpenosuanocts 707 (puce. 81). Ha nem 6vu1 yctanoBileH Typ-
GopeakTHBHBIM ABuTaTellb T TypBomexa [Mwuiac”™, paciiosnoxkeHHsIH No3aaM
KaBuHBl JleTyrKa, ¢ TArod 1.6 KH. liflaccn — TpexkoiecHoe, ¢ HOCOBBIM KoJle-
com, HeyOWpawlleecs: B [pPOLECCE OOBOJIOK CAMONETA OCHOBHbIE KOJEcd
Bouin 3axstioveHsbl B obTexaTenn. Pysaamu BeICOTBI ABIAIUCE BHYTPEHHUE 3aK-
PBUIKH, 371€pOHbI pacriofaranyck 6IMxe K Kodlam kpbuia. Camosier ipef-
HASHAYWICA [UI OCBOCHMA NHWIOTAXKHBIX OcoBeHHOCTeH camolieTa THila “6ec-
XBOCTKA™ ¢ TPeyroibHBIM KPhUIOM MAIOTO yyinHeHusa. Ha camoreTe ucrons-
30BaJICA TOPMO3HOH NMAPAUIIOT [UTA COK palleHHs [UTHHBL poHera.

[lepBoiit atan sietHblX HeliblTaHuid Pa-49 yenenmo 3akoHuwics B aBrycre
1954 ropa. B oktabpe TOro ke roga oOH Haual NpoOXOIUTh BTOPOM ITAll JIETHBIX
UCIIBITAHHMH, 1IPH 3TOM H4 camojieTe ObUI YCTAHOB/IEH pPa3pe3HOd 3aKpbUIOK.
B npoiiecce neTHbIX HCMBITAHWH BbUIM JOCTHIHYThI: MAKCHMAIIBHASA CKOPOCTH —
495 KM/4, BEPTHKAILHAA CKOPOCTb y 3emyth — 5.7 M/C, NPAKTHYECKHI NOTO-
nok — 8500 m. '

K 1971 romy Tlaiai CTPOMT M yCHEUMO MCMBLITBIBAET CBOH CIeyioLun,
yAe aByxmectHblit caponer Pa-61 "Apbaier” weBolblIOro pazmepa, BuILOI-
HeHHBIIT 1o cxeme TONCXBOcrka™ ¢ nopumeBnim  asuratenem 105 1. ¢,
(77,5 kB1), Bpmﬂuamum TONTKaWHi BUHT. Pasmax kpbuia cocrasisut 8,80 m.,
KPbUIO MMEIO MepenMeHty o 1O pa3mMaxy cTPelloBUIHOCTh, IACCH — TpexKoliec-
HOE € HOCOBBIM KOIIECOM, HeyOupatolleecsi. XapaKTepHOH 0C0BEHHOCTbIO
Pa-61 saBnAnoch HAIMUME 3HAUMTENIBHOH CTPEIIOBUAHOCTH OCCH BpalieHus
p)«'JICﬁ IILi]'Ip:iH.‘-l't’HII}l Hil KaAIOM H3 1BY X BEPTHKANBHBIX (]IICpEHHI:‘l, pasmemcn—
HbIX Hd HOJOBHHE HOOYPpasMaxa Kpblla, 1o JOIGKHO DBULO CHIOCOBCTBOBATH
ayuiied DOKOBOIL vupasisiemoctn camontera. [ladon Bbul 1epBeIM, KTO BO
@paniMy 0CcBOWI B 1OJETE  caMOoleT THIE HBecxBOCTKA™ ¢ TPeyroJibHLIM
KPBHIOM MUTOTO VIUIHHEHHA.

(_),LI,HHM H3 HEPBBIX JMCTKHX OIHOMCCTHBIX HCTI‘!CGHTCJIC“-IleCKB'dTlI}'lK'UB,
IIUL"['pOCHHI:l.‘( 11O ITOH CXeMe BO (Dpamum B 3TO BpemMA, OB 1EeIbHOME TAJIIIH-
veckuit SE-212 “liopanpwis™ ¢ TpeyrojibHbIM B fU1diie KPbUIOM, HMEBIUMM
crpertoswocTs 607, 3akomuennsiil HOCTpoiKoit B 1955 rojy, on 6bul 2KCIO-
HUpOBAH B ITOM ke roiy Ha Hapuwkekosm aspocanone. B ainpene cliedyromero
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rofa cocrossicst ero liepssiii nosier. Camoner SE-212 umen noGosoi Bo3ay-
X03a60pHUK 0BanbHOH (Gopmbl. OTHOCUTENbHAs TOJIUMHA NpodWis Kpbuia
cocrapnana 5 %, OpraHaMi YIpaBieHUs ABIAIMCL IEBOHBI, pa3MelldBIlM-
ecs B/10JIb BCeH 3ajlHed KPUMKH KpbUIa, H pYJIb HallPaB/IeHHA,

ITpuMepHO B TOT 3Ke MepHo/l paspaboTKOM JIETKOTO HCTpebuTels-liepexsar-
YHKA, BHHTOIHEHHOTO 110 cXeMe "BecXxBOCTKa ™, 3aHsA1ach U CaMOJIETOCT POUTENb-
vas ¢upma “Jacco™. Ota dupma B 1955 roay 3akaHuMBaeT NOCTPOUKY OINBIT-
HOro 2Kk3eMiuispa camosieta MD-550, nepBoii 1oeTr KOTOpOro COCTOIICHA B
diore 1955 roga. 10T UeNbHOMETAIMUECKUH ANNapaT ObUl NePBOHAYATBHLIM
NpoTOTHIIOM BOeBOro camollera cxembl “Gecxpocrka” cepun "Mupax”. On
MMell KpbUIO TpeyroibHOe B IUIaHe, MANOro yUTHHeHUs (mpuMepHo 2) co
CTpesioBUAHOCTBI0 60° ¥ OTHOCHTENIBHON TOMLMHOM Tpoduis 5 %. Bronb Beeil
3ajiHeil KPOMKH Kpblla Pacnojiarajuch 3MeBoHbl. Bo3nyxo3abopHUKHU 1pHMe-
Hasiuch Goxossie. Ha camonere MD-550 ycranapnuBaiucs gsa TPl ¢ rsaroi
1o 7,4 xH xaxgpeiit. Camorner passBuBa CKOpPOCTb 'OPHU3OHTAIIBHOTO MOJIETA,
cootBercTByomyto M = 1,0, a Ha pexume MNOJIOroro MUKHPOBAaHUA — [0
MM = 1,15, B nayarte 1956 ropa stor camoner mojuuumpyercs. Hobiit camo-
JleT, NOAYUMBIUMA HauMeHoBaHnue "Mupax”, BO BpeMs 3aBOJICKHX MCIBITAHHNA
PA3BUI CKOPOCTH B TOPUIOHTAILHOM NOJIeTe, COOTBeTCTRY W00 M = 1 3.

Kak "lopannais”, TaK 1 nepsbie "Mupaxu” npefctapisuiu coboii o6pa3-
bl JIerKHX HCTpeDMTe/IeA-1epeXBaTUMKOB, PACCYMTAHHBIX Ha OJHY aTtaky H
MONHOCTBIO  3aBUCHMBIX OT HaBeJleHWA Ha Uelb ¢ 3emid. M3-3a Ttoro, uro
Takue McTpebuTenM Mmenu Hejgocratounyio Goesyio dddextuBHocTh, BBC
DpaHunn OT HHX OTKA3WIHCh, U B CBETE HOBBIX TpeBOBaHUH ObUIa NpoBeaeHa
fanbHeras mouudukanua "Mupaxa”. Oxa cBenach B NepBYI0 Ouepeldb K
CYLIECTBEHHOMY YBEJIMYEHHIO TATH [JBMIATEIA, @ TAKXKE K YBETHUYCHHIO B3IeT-
HOW MAcChl 3a C4eT JOMOJIHUTENIbHOTO 060 pyI0BaHUA H BOOPY KEHHS.

B tom xe 1956 ropy 6bu1 cospan "Mupax™ 111-001, nepesiit BbUleT KOTO-
poro ocytuectBieH B HoaGpe, Ha camenere ycrauaBNUBAICA O[MH [IBUTATellh
¢ taroi 44 xll ¥ JONOMHUTENBHO KUIKOCTHBIA paKeTHbIH OBMIATeNb ¢ TATON
15 kH. AsponuHamMuyeckas KOMIOHOBKA KpbUld M BePTHKAIBLHOTO OIepeHUA
B OCHOBHOM OCTaJlACh TOM K€, 32 MCKJIIOUEHHEM YIJIa 1olepeyHoro V kpbuia,
KOTOPbIii cTas oTpuuaresibhbiM (— 1°). Bo Bpems 34BOIICKHX TETHBIX HCITBITA-
mit "Mupax™ 111001 pa3suin cxopocts, coorBeTcTBYW0MYI0 M = 1,5, Ha BhICO-
1e 0iniio 11000 M. OnHako B cepHilHOe 1POM3BOJICTBO BbUTa 3dllyilieHAa YeT-
BepTaa Moaudukauna camosiera "Mupax111-01

10T camolleT UMell KphIJIo, yBellMueHHOe 10 11owany ua 17 % 1o cpaswe-
HUIO ¢ 1peibiiymnM o6pasuom. Gopma Kpbula B ruiaHe He uameHunace, OtHo-
CUTeJIbHASA TONUIMHA NpoduiA Kpbina ymeHsiuunacs 10 4,5 % B uentpe u 3.5 %
Ha koHue. Kpbuly Gbuia npupaHa KOHMYECKAs KPYTKa M clenaHsi “3anwist”
B nepejtel kpomke. Gopma ceveHuit dro3erska Mo ero ATHHe ObUTA BbUTOJIHE-
HAa COMJIACHO MpaBUIy 1towaneit. JIpuratenn umennn 6olbluy o tary (1o 60 kH) .

Iepsblit 11071eT 3T0TO camoliera cocrosuica B mae 1958 ropa, a B okTabpe
TOrO e rojla Ha 3aBOJICKHX MCIBITAHWAX Ha Hem ObUld MPEBBILIEHA CKOpPOCTh,
coorserctBytoias M = 2,0, na Beicote 12 500 M. B HeKOTOpPBIX HCIIbITATENb-
HbIX 1101eTax nocTuranacs poicota HGoaee 20 000 m, Bo spems 60 uenbirarens-
HbIX HOJICTOB BKIIOHUICH WHAKOCTHBIM paKCTHbiﬁ nBurareis. bouia oCTpOeHa
HeBonpluan cepus 9TMX camoiletoB (okono 10 wryk). B nepsyio KpynHyio

80



cepylo BbITA 3aMynlena MATAA mMomduKaya camoners “Mupax” NIC ¢ npura-
TeAeM, UMeBLIAM TAry 64 kH, B ¢ MONONHUTENLHBIM PaKeTHLIM ABArATEIIEM,
Tio cBoemy OoepoMy HasHaueHUW 3T0 ObUT MHOPOUENEBOW OAHOMECTHBIH
HCTpebuTenb. flepeplil BhUTeT ronoBHOTO oOpasna camonera "Mupax” 1MIC
cocroanch B okialpe 1960 ropa. HMocnenyoume BapHaHTLI ITOTO CAMOJIETH,
TAKOKe CTPOHBLUHECA cepritio, — "Mupax™ LIE, "Mupax”™ IR, "Mupax” IIHRD
u "Mupax” B — otanyankce o1 "Mupasxa” 1IIC nuum sapuantomm 060 pymo-
BaHHA, THOAMI BOOPYXEHHA H yCTPOHCTBOM KaOHHBI JKkHNaxa, OCHOBHBIC Ke
OCOGEHHOCTH KOHCTPYKLMH COXPaHWIHCh OfHHAKORBIMH BO BCeX MOJMpHKA-
UMAX BWIOTE 00 1974 ropa. 3agHaAs KpoMKa KpbUia GbUIa 3aHATA 32KPBUIKA-
MH. Ha Kaxgom MOMyKpebUle TH 3aKPbUIKH AMENH TPH ceKUMH. BUyTpeHHAA
CEKUNA ABMANACH GaraHCHPOBOYHBIM 33K PBUIKOM, CperHHE 3aKPbUIKH CIEYkKH-
JIH pyNSMM BBICOTHL, a KpailHde 3aKpHIAKK — SAepoHamMu. B cnyuae neoGxonm-
MOCTH JIETYMK YNpasian SalaHCHPOBOUHBIMH 33K PBEIKAMH  BKIIOYCHHEM
COOTBETCTRYIOWETO TyMbnepa, OHU OTKJIOHANHCH ¢ TIOMOLBIO ByCcTepoB, JTH
BAKPBUIKH BO Bpems NONeTa paloTant OJHOBpPemMeHHO B CHCTemMe fAenildbepa
TaHraxa. CHCTeMa ynpeneHWs Beemi OCTANBHBIMU PYEBBIMH 32K phUTKAMH
M pylieM HalpaBleHMAl Takke BKOvANla B ceba HeoGpatnmele Gycrepsl ¢
aBTOMATaMK ycHWIKi. KpomMe Toro, K npoBoake yrpaBleHHS pyiieM HARpaB-
TieHUA Bbll HOAKToYEH geMidep PhICKAHUA ¥ B CHCTEME YNPaB/IeHNUA HMedcd
2BTONMNOT. CamoMeT MCTIONMBIOBALCA TAKXKE KaK HCTpebHTenb-GoMOApaHpos-
UMK, aTAKYIOLIMA ¢ ManelX BbICOT, Ero BOOpY KeHHE COCTABMANM OBe NYLIKH
30 mm g xoHTeltHep ¢ 300 HeypaBNAEMbIMUY PAKETHBIMH CHapAfamMi. Beero
6binto BrNywWeno oxomo 200 skaemmnApos camonera "Mupax™ 1IIC.

B anpene 1961 ropa cocroanca OepBRIH FOTET TO0BHOTG CEPHAHOTO
Jaemisiapa camonera “Mupax” IE — wucTpeGurena-GomGapinpoBluMKka
¢ yBelHYeHHbIM paguycoM fOeitctBua. [Io NHUEHINH ero CTPOWAM TaKkKe B
Apcrpannn u B BIBefinapun. Jckagpunea camonetos "Mupax™ 11T 21 viona
1971 ropa npunerena B MockBy ¢ Apy)KecTBeHHbIM BUIHTOM 110f KOMaHAOBA-
HHeM maiiopa K. ApHopeka, B OpoUIomM JeTYHKa 2BKanonka “HopManoua —
Heman”. $panuysckie ReTIHKH NPOSEMOHCTPHPOBANH OTARYHOC BLINONHEHHE
rpynnosbIX QMryp BRICILETO THNOTAXA,

OnpiT [IHTENbHOH AeTHOH sxcmnyatauuu camonerop “Mupax” I non-
TBEPOW] BO3MOXKHOCT NOCTHXEHHA 3IMM THIOM CaMoneTa MaKCHMaIBHOH
CKOpPOCTH, coorpercTBytomeid M = 2.2, Takum oGpazom, GeUt0 nokasaHo,
YTO CXeMY CaMONeTa THNA “GecXBOCTKA” HenecoOoBpaHG NpPHMEHATE U OiA
CaMWIETA-HCTpeDHTENA.

Ha ofibite MOCTPOfiKY M IKCTUTyaT2iIMH NepROHAYATIBHBIX CEPHI CAMONETOB
"Mupax™ 1Ii npoextHpyeTcA M crpoutea BombGapampoBumk “Mupax” IV
(puc. 82), nepBbli BT KOTOPOro coctonnics B vione 1959 roga. OH ABUICA
Ba/THEALLIMM PAIBUTHEM CXeMal camoneta "Mupax™ [IIA. PazMeps! ero yeenn-
wuiies B 1,37 pasa, Banerdad macca — B 2, 25 pasa, 4 TATa OCHOBHON OBWTa-
TeNbHOR YCTaHOBKH BO3POCHa B 2 pasa. JKCHIAXK CAMONETA COCTOAN H3 AeTUMKA
H Wy psMana-6oMOapaMpa, CHEALMK OKH 32 IpYryum.

Chcrema NHMTAHHA ABMIATENLHOH YCTAHOBKHM COCTOMAMIA M3 MECKONBKHX
Guko0B, OMH H3 KOICPBIX ObUT Pa3MeEllEH B flepeflHed YacTH KWIA H ABNANCA
GaTAHCHPOBOUHLIM GakoM. CrNeUManbHBIA aBTOMAT TepeKauHBal [oplouee B
3T0T 63K NpH TOMETE HA CKOPOCTAX, DONbUIMX CKOPOCTH 3BYKA, H TaKHM
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Puc. 82. [IByxmecCTHbI [BYXABHraTelbHulii camoner-GomGapanpoBumk “Mupax’ IV
¢ TP (®panuua)

o6pa3om obecneynBaica TpeGyeMblit 3anac MpOJACIBHOM YCTONYMBOCTH, O[IHHA-
KOBBIH KaK Ha [I03BYKOBOW, TaK M Ha CBEpX3BYKOBOH ckopocTax. Kpome
TOro, MOTIH [OTOJIHHTEIBHO MOMIBEIIKBATECA MO K pbUloM BaKM ¢ TOIUIMBOM
no 2500 n xaxmpif, cOpaceiBaeMble NMOCTe M3PACXOJIOBAHUA TOMnuBa. Jlanms-
HocTh monera camonera "Mupax™ IV morna ObITh elle yBenHUeHa 3a cueT
[03aNpaBKH B NOJIETE.

Haunnas ¢ 1960 roma "Mupax” IVA crpowics cepuiiHo. IlepBbiit moser
TOJIOBHOI'O CEpHIHOTO camosiera GbUT BINMONHEH B oKTAGpe 1961 ropa. Cepwii-
Hble CaMOJIeThl CHaGKalmuch OBYMS OBMraTenamu kaxabem ¢ tarod o 70 xH.

B 1966 romy nauanace paGora mo JanmbHeHlIed MOOMMUKALMK camoOJeTa
"Mupax” IIIE misa cokpauleHHs CTOMMOCTH TPOM3BONICTBA, YIPOIIEHHA JKC-
IUlyaTaluydH, NOBEIIeHHA, GoeBoH 3¢ PeKTHBHOCTH BOODYXKEHHA H yBeJIHYCHUA
pansHoctH mostera. Tak Bo3HMKia mocienywolas mMogubHxanua “Mupasxa”
THIa ’BecxBoctka” — “Mupax” 5. [lepBelit BhUIeT ONBITHOTO CAMOJIETa COC-
Tosics B Mae 1957 roa, a rollOBHOro 9K3eMIUIApa CEpMHHOTO camoJieTa — B
1968 ropy. Ha camonere "Mupax” 5 B oT/IMuMe OT MpoTOTHNA GBUTO MpHMeHe-
HO HOBOE 3MeKTpoHHOe oGopynosanue, TP ¢ Taroit no 64 xH, cHaTH paguo-
JIOKATOp ¥ AononHuTenbHbIR P,

Haunaa ¢ 1973 ropa ¢upma "Hacco™ ofHOBpEMEHHO ¢ HCTPEOHTENAMH,
BBHINOJIHEHHBIMHU MO cxeme “GecxBocrika” tuna “Mupax’ 5, cTana BeimyckaTh
M CcamMOJIeThl TAaKOTO >K€ Ha3HAueHWA, HO HOPMAIbHOH CcXeMbl, 0603Hayas MX
"Mupax” F. K xoHUy cemuiecATbiX romgoB 31a ¢Gupma OnsATh BepHyNach K
cxeMe “BGecxBocTKa”, cuMTad ee HauGoyee mepcrnektuBHOW. C suBaps 1976
rojga Havarmach pa3paBoTka camonera-ucrpeGurens s dpanuysckux BBC
tHna “Becxpoctica” “Mupax” 2000. Xota ITOT caMONET M MMeeT B CBOel
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OCHOBE TPafMIMOHHYIO CXeMy OONBIIMHCTBA BCEX NperbiiylmMx  Gockhix
camoneros (upmpt “lacco™, OMHAKO HPH ero co3maHuy GbUTH TpHMeHEbl ABa
HOBBIX yCOBEpILeHCTBOBARKA, KOTOpbIe TIOABOJIAIT UCHOMB30BATy ITY CXeMy
B JIETHOH MpaKkIHKe Jiyuuie, Y4eM OHA UCNONB30BAIACH paHee. [lepRbIM Takum
YCOBEPLICHCTBOBAHHEM ABJIHETCA NMPHMEHEHKE 2BTOMATHINPOBAHHOTG YIEPAB-
JIEHHA ¢ MeKTPHYeCKOH NPOBOOKOH, METBIPLKIbl pe3I2PBUPOBAHHOH B TIpU-
BOTELHOM # B MONEPEYHOM KaHAMAX ¥ TPHAB! PE3epBHPOBAHHOK B Kakane
Kyped, ¢ BKIIOYSHUEM 3BTOMATOB, KOTOpuiE cO3pa0T TpeDyeMoe H3IMEHeHHe
(epeMellicHHR ¥ YCHITHA i3 phlMarax YTpapmeHud, OTKAOHASMBIX JICTIHKOM.
HneloTes Tpy THIA NAaTYUKOB, paBOTAIOHIMX HEIABMCHMO MpYr OT FApyra , or
KOTOpbIX HieT HHMOpMaLMA B MHOTOKPATHO pe3epBHUPOBAHHYIC CHETEMY
YIIPaBJIeHHS .

C OpHMeHeHHEM TAKOH CHCTEME! YIPGBNEHMA RATUHKY, NOKA3BIBAOLIAE
YITIOBOe MONOXKEHAE caMOIera W €ro MIMEHEeHHe, HAT ROMHMO [IETUHKA
{(aBTOMATHMECKH) KOMAHObI H& OTKJICHEHWE OPraHOB YNpaBieHKA, KOYCpbIE
6ydyT NpH 9TOM BOIBPAIHATE CAMOIIET B HCXOMHOE IIOROMKEHHE HE3ARHCHMO O
TOTO, HMEET JIH OH CTeNeHb IpONONLHOH YCTORUMBOCTH #IM Her, flpu 3TOM
eClIH ¥ CaMOMIeTa CTeN¢HL TPOMONBHOH YCTOMMMBOCTH DPABHA HYIIW, TO 370
MOKET BbiTh KOMUCHCHPOBIHO AOCTATOYHO GBICTPoiM UTKIOHEHHEM WIEBOHOB
OT aBTOMaTa Gel BCAKOIO YHacTHA JieTyMka. B pesynprare takag cHCTeMa
yHpaBieHusa AGIYCKAET ¥ CaMONETa RATHYME MaKe HeGORBIIOH CTENEHH [1po-
JOJIHOH HeyCTOMYMBOCTH. JTO, B CBOIO CUEPEHb, MOXKET TOBBICHTL OTHOWIGHHE
MOObEMHOH CHIBl CaMOJMETa, BBRITIONHEHHOIO MO CXeMe ’BecXs80cTKa”, K cHile
ero NoBoBOTO COTPOTHBIICHUA 10 CPaBHEHHIC C JTHM OTHOILEHHEM Y TaKOTO
e CaMoJIeTa, HO MMELierc INpOJONbHYI YCTOHUMBOCTB. A uem Gomblue
OTHOILIIeHHE TNOABEMHON CHAM K cHiAe NeGOBOrG CONPOTHBIIEHMA, TeM J1ydlile
reTHbie MaHHble camMonera. TakHM 0Bpa30M, HOBAA aBTOMATH3HPOBAHAAA CHC-
TeMad YNpaBpNeHHA, TpHUMeHEHHasd Ha camoiere "Mupax”™ 2000, fnessonser
caenath Gomee 3agHMM pACTIONOKEHHE LEHTPa MACC ampapata, YTO YSpOHlaer
KOMIOOHOBKY C¢AMOMET4, a rJIaBHOE, YAYHMLAET €r0 JIeTHbE M TIWIOTANHbIE
XapaK TEPHCTHKH.

BTOpbIM CYLICCTBEHHBIM YCOBEPIIEHCTBOBARKEM camontera "Mupax™ 2000
ABAACTCH NMpHMeHEHHe BICIb BCEH nepedHeR KPOMKM KpbUla RpenxpoUIKa.
OH npitkaT Ha MaTbIX YINaX aTAKW M aBTOMATHUYCCKM OTKpPBIBAETCA NIpU Tepe-
X0[e Ha pexumMpl COMLUMX VITIOB aTakH. [IpedKpsllok ycTpaHseT CpbiBEL MO-
TOK& Ha Kpblle. 3TO 8 MEPBYIO O4¢pens ClocoBCTBYeT COXPAHEHHI0 MO bEeMHON
CHITBl [0 3HAYKTENBHBIX YIIOB ATAKH, & CAEAUBATENLHO, yIlyULIAeT MAHEBpeH-
HBIE H BITETHO-TOCAOYHBIE XAPRKTEPHUCTHKH CAMONCTa.

OprTiplit Jxzemmuinp camonera “"Mupax™ 2000 (puc. 83} cosepunn cBo#
nepBblH BomeT B Mapre 1978 roga. UIp 3t0m ObUla QOCTHIHYTA CKOPOCTS,
coorpercTBylowas M = 1.3, u Bricota 12 200 M. Bo Bpems panbreitingx net-
HBIX HCTILITAHHH ObLa TOCTHIHYTA CKOPOCTh, COOTBETCTR YIOWAA uueity M = 22,
i BoicoTa 200 000 nm. Bmecte ¢ TeM NpOBCOWTUCS Y TIONETHE HA MANoH BBICOTE CO
ciopoctsio ge 185 kmfu. Tlocamousas ckopocTs He rpeswiuana 232 km/fu.
Brina sapertcypupoBaHa MHHHMATBHASE CKOPOCTE 167 kmfu 0pu yOile dTakH
25°. Ha BCEX 9THX PEXUMAX COXPAHANHCH HOPMATIbHAA YCTOMUMBOCTh H YTIpaB-
nsemocTh., B Hactoamee npema “Mupax” 2000 crpoutcs cepuiiio. Boopyxe-
HKe ITOTC CaMOMeTa BRINOAHALTCH B HECKOIBKHX BAPUAHTAX. ,I],B:! NONBSCHBEX
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Puc. 83. OanomecTHblil camoner “Mupaw™
2000 ¢ TP (®panuus)

Oaka, kaxapii no 1700 n, ga0T BO3MOMHOCTb YBEIMUNTh JATBHOCTb MOJETA 10
1500 km. Camomer "Mupax” 2000 pemoncrpuposancs Ha [lapuxckom aspo-
canone 1981 ropa.

Takum obpaszom, Bo ®paHlMK B pesyibTate MHOroJleTHed paboTel aBHa-
MPOMBILUIEHHOCTH ObiI  CO3[aH COBpPEMEHHBI MaHEBPeHHbIH HCTeBHTEIb,
BBIIO/IHEHHBIH 110 cxeMe "OecxBocTka”. 3a 3T0 Bpems GbUIO MOCTPOEHO HaH-
BosiblIee YUCIO cepuiHbIX 06pasios GoeBbIX CaMONETOB ceMerdcTBa "Mupasx”
110 cxeMe "BecxBoCcTKa”  HAXOAAMXCA B IKcnnyatauuu. Kpome Toro, gpupmoit
"Hacco” GblI0 NOCTPOEHO elle TP ONBLITHBIX “"Mupaxa™ TOR e CXeMbl U ¢ TOl
e reOMerpHedl Kpbula, HO C PALOM KOHCTPYKTUBHBIX OTIHYMH, OfHAKO B
CEpHHHOE ITPOX3BOACTBO OHHU He BbUTH 3anyuleHsl. B yactHocty, "Mupan-Muian™
1TpeacTaBsl coBGoi Bapuaut caMonera "Mupax” 5. "Mupax-Munau" pazpaBa-
ThiBaIicA dupmon "Jlacco” cOBMECTHO €O IUBEHUAPCKHM dBHALMOHHBIM 34BO-
nom. Ero nepseiit Boutet Gbu1 ocyumecrsined 29 mas 1969 rona.

XapakTepHoii 0cOOeHHOCTbIO ITOrO CAMOeTa HbUTO HANHYME [epefl Kpbl-
JoM UMyctalle”. T.e. ABYX IOJ0BHHO.! TOPH3OHTWIBHOTO crabuiusatopd.
yBupaembix B ¢rozensx. "Mupax-Mwian” ycuemso npouen Bech MK jiel-
HbIX MCTIbITaHui. JIBa apyrux sxciepuMeHTaIbiibix "Mupasxa™ Guuin camolieta-
MU BepPTHKAIBHOTO Basteta. Nepebiil n3 Hux "Mupax-bane3ak™ npeanasiavancs
JUTH ()Tpﬂ&)TKH YIOPABIAEMOCTH [IPH BEPTHKAITBHOM CTAPTE H HA HEPEXOIHBIN
pexHMAX.

B 1965 ropy cospaercs camoneT "Mupaxk” V © yCOBepLICHCTBOBUHIBIMK
BOCEMDbIO JIBHTATEIIHMH BC[)THKHJI])IIUPI THTH, KAX/IbIH H3 KOTOPbLX pd3BHBiLI
Tary A0 16 kH. Tara jaeuratens, pacnonoxeioro ropu3OHTAIBHO, BO3POCld
a0 76 kH. Beimo nocrpoexo fapa ak3semiuiapa atoro camosiera. Ha sropom
okseMivispe "Mupaxka” V. TArG ropusoHTanbio paciolioReHHOro HBMUdTels
pospocna 1o 84 kM. Tlepewiit 10jer Ha Hem BBUI OcylIeCTBIICH B Hione 1960
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roga. 3toT caMoneT B CEHTAGDPC HOCTHT CKOPOCTH [OPHICHTAIBHOMO TTOITeTta,
cootTeercTByIoleit M = 2,04, JleTHpie NCMBLITAHNA 3TOFO camMONeTa N peLITHCH
70 KOHU@ HOAGPA 1966 ropa, Korna oH notephen karactpedy. [locnenyowne
paboThbl 10 BEPTHKATRHO BINETABLUIMM “"Mupaskam™ GbLTH 1Tpei paLleHps.

Tlepemennas crpenosagHocTs. B woHile 40-x rogos, Korga BO MHOTHX
CTpaHax BO3PAC HHTEPEC K CAMOJIETaM CXeMbl "HGeCXBOCTKA™, €10 JauHTepeco-
BATNCE M WBEOCKHE ABHAKOHCTpYKTephl. Oupma SAAB B 1949 romy Hawana
IPOBOAKTE B a2POAMHAMHYECKHX TpyDax M Ha KOpAOBOMA JIeTawiuen MONenu
¢ TYNBCHPYOUMM PeaKTHEHBIM [BHTATENEM HCCIQOOBAHHA CXEMBI CAMOileTa
ITOFO THNA NMPUMEHHTEABHC K OOHOMECTHOMY CAMOIETY-HCTpeOHTEN o, paccuu-
TAHHOMY HA BLICOKWE CKOPOCTH Nometa (PUMEpPHO B IOATORA Pa3a NPeROCXO-
OAlWMe CKOPOCTh 3BYKA). BHEMaWe UBEICKHX ABMAKOHCTPYKTOPOB IpH-
BAEKNA BO3MONHOCTh HCNOJIB30BAHHA HAa TaKOM HCTpeOHTene KpbUla Manoro
YIUIHHEHHSE €O 3HAUMTENIbHON CTPEJIOBMOHOCTBIO, TEPEMEHHOW N[O pasmaxy.
Taxkan coHdurypallMe KpeUla BOEpPBblE, KAK W3BECTHO, MCMONB3OBANACH Ha
Iadepe THO2 “NeTalolige KPeUIO™ COBETCKHM KoHCTpykTopom B.H. Hepanos-
CKkHM eme B 1949 rogy. Oda Mo3BosgAa, NMpHMeHHB YBETHUYEHHY XOpOy
Kpbina {TAK Ha3biBaeMble “HAMUIBIBRI"), BOIMOKHO OMHKe MOROHTH K CXe-
Me qHCcTOrO “nmetamnuiero kpsina”. [Ipu 21oM coBAKAANYCE OBA BAKHBIX YIO-
BHA [NA a’pOJMHAMMUSCKOH KOMIOHOBKH KpBbIHA: Majad OTHOCHTENbHaA
TOiUMHA TIpod A Kpblia (He Bonee 5 %) K yLIMHedHMe KpbUIA OKONO 2,

flocne npenBapTenbHnlx 3KCNEpUMEHTOB ¢ MofmenAmu B 1930 ropy
crpmea SAAB210 — opvomectHt Retanmii MaKkeT Bynyiero ucrpebutena
B macwiafe 12 2. 3T0T MakeT WM K Phtno ¢ y/THHeHdem 1,8, mpu 3ToM cTpeno-
BHQHOCTb B LIEHTpOIUIaHe cocTaBnsnia 70°, a Ha koHeonax — 507, Buoss Beedt
3a0Hell KPOMKH Kpbl1a pasmetanvch 3neponbl. Ulaccn 6pp10 yOHparoweecs
B TOMeTe, TPEXKONECHOE ¢ HOCOBbIM Konecom. [lonoixente OCHOBHBIX Onop
iaccH MOTNO GbiThb NMETKO H3MEHEHO MO [IHHE camonela Ajida nopbopa B
HpoUecee METHBIX UCMBITAHUA HAUBBITOMHENIUMX NapamerpoB laccd. Ha make-
Te NPeAcTaBAAIECh BOZMOMHOCTD H3IMEHKTE B TIOJIeTE NOROMeHHe LEHTPA Mace
NyTeM NepeKaukH roployero u3 nepennero Gaka s 3agank. HecMOTpa Ha Masime
pasMepsl caMolleTa, Kpecno feTynka ObUlo karamyrbTUpyemce. [lepBrm
BbuTer camorneTa SAAB -210 coctosicn B navane gexaBpa 1951 roga, a netasie
HCTIBITAHUA 3aKOHUWTHCE B Mae 1952 ropa. B mpolecce meTHbIX HCTbITaHMi
3TOFC CaMONeTa MpOBONWINCL ero mMOMUPHKAUHMU, [lpy 3TOM M3aMeHanach
HOCOBAA YacThb (Ho3eNAKA, 4 TAKIKE YTOUHAIACH A3POAHHAMHYECK AR KOMILOHOB-
Ka Kpbina, '

Ha octioBe pe3ynhTaToB HCTBITAHWA BLUIH BBIGPAHDI OCHOBHEBIE KOHCT PYK-
THBHblE NapameTpnl OOHOMECTHOTO CBePX3BYKOBOTO BCENOroNHOrO HeTpebu-
tena SAAB J.35 "Ipaxen”. [lepBsie npoektHble paGoTh Hag 3THM CaMOTETOM
Gb1TH HavaThi ewe B 1951 rony, B 1953 rony npoext 6 3akoHuer. B okTabpe
1955 ropa mopens SAAR 1-35 aemoHcTpUpOBanace Ha UEPeMONNU OTK PbITHS
HOBOH aJpOAMHAMUYECKOR TpyGbi WIBENICKOTO ABHAUROMHONO HHCTHTYTA, 2
B oKTaAGpe 1955 ropa cocToAncA mepBrii oneT camonera SAARB J-35. Bropoi
IK3EMIVIAP OMBITHOTO camMoNleTa UCNBITBIBAICA B MapTe, TPETHA — B HIOHC
1956 roga. Bckope Ha 3THY camoiterax (puc. 84} FupTa NpeBplHena CKOPOCTE
3BYKa 02 UCNoNbIoBAHMS O W ANNA B ABUraTene, a 2atem na ppicote 1100 M
HOCTHIHYTa ckopocTh NolieTa 1480 kmfy, 4To coorBercTBoBano M = 1 4.
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Puc. 84. Ozomectuhiii camoner SAAB J-35 “[Ipaken” ¢ TP/l (IlBewus)

B derpwie 1958 roma Gbl1 MCHBITAH TOJIOBHOM JK3EMITIAD CCPHHHOIO
camorteta SAAB J-35A “lpaxen™. AsponuHaMuueckas KOMIIOHOBKA Kpbld
storo camosera Bbta Takas ke, Kak My SAAB J-35, ronbko cTpenoBriHoCTh
icotcosiell yRermiyena 1o 57°. Ha nepBpix 5K3eMIUIipax camojieTos KOHCOJIH
MMM CHU3Y 110 TPH HEPETOPOIIKH, PACHOJIOKEHHBIE 110 HanpaB/leHUI0 TIoTeTd.
Ha nocsenyommx JK3eMIDIAPIX TAKHE KC NMEPeropoiku GbUIM eule U CBepxy.
Bions seeit 3u/ieil KOPOMKH Kpblia paciionaraiucs 3akpeuiku. Ha koncomnsx
3TH 34K PbUIKH paboTalIM KAK WICBOHBI M 10 pa3Maxy K pbUTd OHM J1eIWIKHCh HA
JIBE UACTH. DJIeBOHBI CHADKAUIMCh BHYTPEIHEH a3pOIHHAMHUeCKOH KOMIeHcd-
IMEH, 1IpH 2TOM KpailHfd MX YacTh HMeNld eule M BecoBYw OaIalCHPOBKY.
34K phUIKK, PA3MEIICHHBIC HA CHTPOIUIAtE, BUIMMO, BBUTOIHAUTH poib Ganat-
CHPOBOUHBIX 3UKPLUIKOB. YNpPaBicHHe MIEBOHAMH M pyaeM HarpasieHus
OCYHIECTBIISAOCH  HOCPEICTBOM HeOBpaTUMBIX BYCTEpoB ¢ BKIIHOYEHHbIMH B
CHCTEMY YIpPABIIEHHA aBTOMATAMMU YCWIMH, paboTa KOTOPBIX 3aBUCHT OT CKO-
POCTHOTO HANOpa ¥ ydena M. Ynpasienne GaNaHCHPOBOUHBIMH 3aKPbUTKAMM,
OTKJOHAESMBIMY 110 Mepe HeoHXOOUMOCTH , ITPOU3BOIIOCH TAKKE OT ByCcTepos.

Cpein 061Iero ukclia BBITY LICHHBIX CCPHIANO camMoeToBKpoMe SAAB J -35A
OLUIKM K IpyTHe MOJIMUKIALNHY, OTIIHYABIIKCCS JIPYT OT [PYTa TOJBKO [BUIATC:
HIMU, 000PYIOBUHKCM KuDuibl JKUIlKa W BOOpYrennem. OCHOBHbIE KOHCT-
PYKTHBHbBIE WIEMCHTBI HIPH 2TOM OCTABUIMChL HEHUIMEHHHLIMH .

Camonerst SAAB 1 -35 npmisitet a Boopyskenue ve tonsko 8 BBC lilsennn.
1o 1 B BBC npyrux ckaigmiaBekux crpad (ianpumep, B Jlannu v @uiuianinm) .

B cepenmie mas 1972 rojla dcKajipwibs U3 ecaru camoietos SAAB J -35
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mon komaHgoBaHHMem rnonkoBHUKa C., Ynccona nocerwia Coserckuit Corws
C APYKECTBEHHBIM BU3UTOM.

[TonTBepx/ieHreM Le1eco0Bpa3HOCTH HCTIONB30BAaHHA cXeMbl "OecxBocTka™
JUIA CAMOIeTa-UCTpeduTeNiA ¢ KPbhUIOM MepeMeHHOH CTPEIOBUAHOCTH MO pas-
Maxy sBnserca c¢akTt cosgaHua B CHIA camoneraucrpeburens F-16XL
(puc. 85), y KOTOpOro Kpeicepckas CKOpPOCTb M [TbHOCTh IOJIETA CYLUECT-
BeHHO Bblie, 4em y F-16 — aHanoruyHoro camornera HOPMAJIbHOH CXEMbl.

JAJIbHEMUWEE PA3BUTHE CXEMbI

[Tpumepro k 1960 roay B page crpad (Bo ®panuuu, AHrnuu, UisBewun
u CIIA) annapatbl, BeINOJHEHHbIE MO cXeMe “GecxBOCTKa”, MPOYHO 3AHAIH
cBoe MecTo B 06UIeM CaMOJIETHOM NapKe BOEHHBIX CaMOJIETOB, OcOBEHHO
CBEPX3BYKOBBIX. Bnonne ectecTBenHo nosromy, uro, KOrga B Hauane 60-x
rOQOB BCTI1 BOINPOC O CO3AAHMM CBEPX3BYKOBOrO MacCa)KMpCKOro aBHalak-
Hepa, KOHCTPYKTOpPbI cHOBa 06patwincek k 3Toi cxeme. K koHiy 70-x roos B
MHpe H3-3a BbICOKOH CTOMMOCTH FOPIOYETO CAPOC Ha CBEPX3BYKOBBIE aBHaMepe-
BO3IKH pe3ko ynaji. JUis JMKBIMAAUMK pOCTa HAllPAXEHHOCTH B paBoTte aspo-
MOPTOB BO3HMKIIA HeOOXOIMMOCTh B aBHatadHepax Ha 300—400 naccaxmpos,
PACCUHTALHBIX Hda OKOMO3BYKOBBIE CKOpOCTH 10J1eTa. AKTyaﬂbl[th CTan
BOIIPOC O cO3/aHMM Haubosee BMECTHTENBHOrO aBHAaNaiiHepd C pasMerLeHUemM
MAacCaKMPOB M PY30B 1O BO3MOKHOCTH B (hio3esisixe, ¢ MaJIOH Macco¥ KOH-
CTPYKUMH M BBICOKHM a3pOAMHAMHYECKHM KauyecTBOM Ha pPeXMMe Mosiera ¢
OKOJIO3BYKOBDBIMH CKODOCTAMH. ()KEI'JLU'EOCI), YTO H [JIsl TAKOro poaa camoiie-
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TOB cxemMa “'Netaioiiee KpbUio” MoeT [AaTh ONpefeleHHble 3KOHOMUYECKHE
npeuMyutecTsa, Kpome TOro, u3-3a OTCYTCTBHA FOPH3OHTANIBHOTO ONEPEHNA Y
XBOCTOBOH vyacTH (proselifAa NpUMeHeHHe cXeMbl ~6ecxBocTka’ MO3BOJIAET
CHM3HTb CTOMMOCTh MOCTPOMKM H 3KCIUTyaTalli¥ CaMOJIeTOB CIOPTHBHOTO
KJlacca, a Takxe IUtaHepoB. Bce nepeuncrnieHnsie Bblllle 06CTOATENBCTBA ABIIA-
J0TCA IIPUYMHON MOBBINIEHHOTO HHTEpeca B TeYeHHeE MOCIIeAHMX [IBAMIATH JIET K
cxeMe ’OecxBocTKA'’ KaK B TPAHCHOPTHOH, TaK H B CIIOPTHBHOM aBHALHMH.

OGrouss spems. B 1964 rony Haria aBianpoOMbILLTIeHHOCTb Hayasa paboTy
0 CO3/IaHHI0 CBEPX3BYKOBOro aBuamaiinepa Ty-144. Yxe B 1965 romy ero
MOJIelb ¢ pa3sMaxoM KpbUIa OKOJO ABYX MeTpOB [eMOHCTPHpPOBaach Ha
[Mapwxckom aspocanmoHe. B Te romsl OSHOBPEMEHHO C TpPOEKTHPOBAHWEM
camonera Ty-144 xoHcTpykTopckoe 6iopo, Bosmiasaasueeca AH. Tynome-
BbIM, COBMECTHO ¢ KOHCTPYKTOPCKHM 6iopo, pykoBomMeiM A M. MukostoM,
paboTano Hap cO3aHHeM CBEpPX3BYKOBOTO 3KCIEPHMEHTAIBHOTO OTHOMECTHO-
ro camonera-adatora Ty-144 (puc. 86) misa MpOBepKH Ha HeM TWIOTaXHBIX
XapaKTepUCTHK Oyayuiero cBEpXx3ByKOBOTO aBHanaHHepa.

B ocHoBy camomnera-aHaora Geula TOJIOMKEHA KOHCTPYKLMA HCTpeOuTens
Mul'-21. TlopusoHTanmsHOe ONepeHMe y 3TOro camolleTa GbUIO yCTpaHeHO,
muHa diosensxa ymensireHa Ha 0,75 m, pasmax Kpbula yBemudeH Ha 60 %,
npd 310M popma KpbUla B IiaHe GbUla Tako# e, Kak y camornera Ty-144.
B 1967 ropy camoner-aHanor Geul ycnemmHo o6eTaH 0 CKOpOCTH IONeTa
2500 xm/u. Ha ocHOBe M3yueHHs pe3yJIbTATOB €r0 JIETHBIX MCITLITAHHMA BBIABH-
JIECh a3poIMHaMUYecKHe OCOGEHHOCTH KpbUla, MPHMEHEHHOrO Ha NOMHOpA3-
MEpPHOM naccaxupckoM camorniere Ty-144, pacCUHTAHHOM Ha CBepX3BYKOBbIe
ckopoctH monera. Ilepeoiit moner Ty-144 6bu1 ocywecrsied 31 nekabps 1968
roga mop ynpaernenHeM jeruuka 3.B. Ensna. 5 uwona 1969 ropma camoner

Puc. 86. OmHoMecTHBIH caMONeT KOHCTPYK-
uun A.H. Tynonesa u A.H. Muxkosna ¢ TP]]
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[BOCTHT CKOpOCTH 38yKa Ha Beicote 11 000 M H Heckosbko NMpeBRKCHI €€, a
26 man 1970 ropa B gBa pasa NpeBbLCHT CKOPOCTh 3BYKa Ha Bbicete 16 300 m.
Ho ocettn 1970 ropa nepBbifl ONBITHBIA N<IEMUAAP HateTal oxono 100 4 u
nokazat MAKCHMabHYH cKopocTs 2430 km/v da Bricote 16 900 m.

Camoner Ty-144 mnepsble pemoHcTpuposancs 21 mag 1970 roma B
azponopty “lllepemerveBo™, Bekope NOCHE 31000 Nepsbiil 3K3eMIUIAD CAMONETA
Ty-144 Gput nepenar Ha npobHyI0 IKCNNYyaTauyio B Aapodinor. B Tevenne 1971
Toja Ha 3TOM caMmonere ObUl COBEpLIEH PAl CKOPOCTHBIX peiiCcOB MEXTY
MockBofl ¥ CTOMHUAME cOnManucTHYeCKHX rocynapers — [lparoi, Bepaunom,
Bapurapoit u Codmedi. B wactHoctH, noner ua Codun B Mockey 3aHan Beero
71 mmH, u3 Hux 53 mpe camoner Ty-144 neren co ckopoctsw 2300 km/u.
Jo anpensa 1972 roga Ha MepBOM OMBITHOM SK3eMmUIApe camoiera Ty-144
B ocyulecTsNeH obumi Haner 200 ¥ 3a 150 moneTos, NpHyeM NOJTOBHHA
NETHBIX YACOB MPUXONWIACH HA PEXUM CBEPR3IBYKOBOI CKOPOCTH.

Camoner Ty-144 (cm. phc. 2) NpencTaBnan coBoi LenbHOMeTAITHYECKHI
HU3KOMUIAH, BRIMONHEHHBH NO ¢XeMme “BGeCXBOCTKA™, ¢ YeTHIpsMA TYpBOpeaK-
THBHBIMH HBHIaTEIAMH, Pa3MELUCHHBIMH NOH KPbUIOM, ¢ BEPTHKANBHEIM One-
peHHeM, PACACHKOMEHHBIM MO NPOOONBPHOR OCH CaMOJIeTa, M TPEXKONECHbIM
yOUMpawIHMCA [ACCH ¢ HOCOBBLIM KoNecoM. Kpbllo GRUIO ¢ mepeMeHHbIM 1o
pa3Maxy YriOM CTPeNOBHAHOCTH. ¥ KODHA KpbUia 3TOT YIrof NPHMEPHO paB-
HAnca 76°, a no KoRuam kpbuia — 57°, Kpbino Taxoit dopmer kax 6bi cocTon-
0 M3 ABYX TpeyronbHHKOB. OQHH H3 3THX TPEYTONBHHKOB (LBIpOKHE) pasme-
WarcA B KOHUEBOH vacTH xpbina, OH Bb1 HanboNee BHroOeH Ha O3BYKOBEIX
CKODOCTAX NofieTa. Bropok TpeyronsHux (y3Kui) BABHracaA Brepen. YaKHH
MepeIHHl TPeyToNbHMK HaWlywilum o6pasom paboTani Ha CBePXIBYKOBBIX
ckopocTAx nonera. Takag dopma Kpella COcOGCTBOBAA HAUMEHBLIEMY
CMELUCHHMI0 MO XOpAe Kpbina ero (GOKYCa IpH Nepexone OT ZO3BYKOBBIX K
CBEPX3BYKOBBIM CKOPOCTAM nojiera. [Ipk 3ToM B3aUMONHCTBME WaCTed K phiia
mexagy ¢oSoi NpoMexooMno caepywwrM obpazom. Ha pexdime JO3BYKOBBIX
CKOpacTeil MofeTa, KOIMA OCHOBHYW DOAb fPH CO3AHUM TONBEMHON CUiibl
HIpan HPOKHH TPEYTONBHUK , NTONOXeHHe GOKyca O peasnsmtocs TONBKO 310
YaCThi Kpbina. locne Nepexona Ha pesKHM CBepX3BYKOBLIX CKOpOCTel NoteTa
B 00pa3soBAHHH MPHPOCTA MOMABeMHOH CWIBL GOMLUIYIO PONEb HIPAT Y3KMA
fepegunit TPyrofpHuK. [lo 7THM mpiuMHam oGwee cMmeweHne GoKyca npu
nepexofie 0T AC3BYKOBBIX CKOPOCTEl K CBEPX3BYKOBBIM Y KpbUla CaMONeTa
Ty-144 oxaspiBanOCh HAHMEHBLINM,

Hoen Takoro kpbila, Kak M3BecTHO, Gbbla BNepBoIe HpeWloKeHa H Tpo-
BepeHa Ha [WIaHepe NMpH MANbiX CKopocTAX Nomera ewe b.M. Yepanobekum B
kokle 40-x romoe. JIHulk K MOMEHTY, KOFOA cO3OaHde TypGOpeaKTHBHBIX
OBMTaTeNed COe/Tanc BOIMOMHBIM TONET aBUANAHepa Ha CBePX3BYKOBOR
CKOPOCTH, HAeAd KpbUld ¢ MEPeMeHHON M0 paMaxy CTPEIOPMOHOCTLI0 Obila
peanu30BaHa Ha CaMOoNETe,

Kpome Toro, kpetny camonera Ty-144 Bpma npupaHa xpyTka B OBYX
HANpaB/IeHBAX — KaK B [POEOALHOM, TAaK H B MIOTEPeYHOM. ITUM HOCTHIaNOCh
Haunyullee oGTexanue NOBEPXHOCTH KphUIz HaGeraioUMM NOTOKOM BO3AYXA.
Takaa KpyTKa Kpbifid TaKXe COHeACTBOBANA YNYULIESHHI0 NPOROALHON GanaH-
CHPOBKH Ha PacdeTHOM peivMe Nonera, KpbUio — MHOTONOHMEPOHHOS, OHO
AMeno paGoTANLEYH MOLHYI0 OGUMBKY, COCTOABHIYIO H3 CIUIOLHbIX ¢rpedepo-
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BAHHBIX TUIHT, BHIMOMHEHHBIX H3 LNIOMHHHEBLIX cilflasos. Hepsropb — cIiiow-
Hble, W3 Toro jxe marepwia. [pr cGopke kpbina Bblia OpHMeHeHa CBapKa.
Ilo Bcefl 3agHell KPOMKe KpbUTa pacilONaraluch MeBOHB. HeBOHBI COCTOANMH
W3 UeTBIpEX CeKUMil HA KaxaoM fONyKpbule, BbINOIHEHHBIX C TpUMEHEHHEM
THTAHOBBIX clUTaBoB. Kamaa M3 cexuMi TNpHBOMMNACE B HEACTBUE [BYMA
HeoOpaTUMBIMH BYCTEpaMy, KOTOpble MODJIW paBoTaTt Kak COBMECTHO, TaK
# pa3fenbHe. Pynb HRNpPaBleHMA TaKKe OTKITOHANCH NpH NOMOLM HeOOPATH-
MBIX GYCTepOR B COCTOAI M3 ABYX He 3aBUCALMMX APYL OT EPyra cexlui, leu-
TPANBHAA YACTh KPBITA BRINONHANACL U3 THTAHORBIX CIUTaBOB. Pro3ensmx Onin
KPYINOTO CEMeHHA.

Camonet emewan 120 venosex. B wem ObUTO Tph canoHa: MepeRHHit miep-
BOre KJacca Ha 11 Kpecen W ABa TYPHCTCKHX CallOHA 00 NMATh Kpeced B pAA;
B OHHOM CaloHe - [IeCTh pANOB Kpecesl, a B APYIOM — HAATHapuath, Beito
aBa rapaepoba, ofHa KyXRA H [IBa MecTa [JIA CTHapAecc, YeTblpe Tyalera. B
XBOCTOBOHA 4acTH (o3efiAska pasMenganoch Oarastoe otmenexue obbemom
20 M. Bricora maccaxupekoro canoxa Guina 1930 mm. Kabuma mwiotos Gpina
TpeXMeCTHaA: ARA MEePeTHUX KPecna 3aHHMANH NepBbifl H BIOPOR TIHIOTHL, a
33 HHMH GO MecTO BopTHHaenepa. KabuHa sxknnaxa Obmia oBopynopaHa
camoil cOBpeMeHHON annapatypoil. Becbma coBepllleRHbIH aBTOMWIOT U GO pTO-
BajA 3NEKTPOHHC-BBIMHCIHTENBHAA MAILHHA aBTOMATHYCCKH NMOJAePAMBAIN 3a-
DaHHeiil kKype. JIeTUMKY MOTRH BHAETh Ha JKpaHe, II¢ HaXOOMTCH B OAHHbEA
MOMEHT CaMOMET, CKONbKO KWIOMETpOB MYTH OCTAIOCk 10 MecTa Ha3HAUeHH .
3axon Ha mocafiKy OCYILECTBIANCA TAK Ke aBTOMRTHUSCK M.

XapakTepHoH ocoGeHHocThIo camoneTa Ty-144 aBndanachk onyckawmadacs
XOpOLUO OCTEK/I¢HHAA HOCOBAA YAcTh (PrO3eNIANA Nepel MUNOTCKOH KaGUHOM,
yeM OfecnieyMBancA XOpowni 0630p Ha GOTBLIMX BINLTHO-MOCAMOYKBIN YIax
aTaKM, XapaKTepHbiX AJIA caMOJeTa ¢ KPpbUIoM Maloro yaiHienns. Omyckanue
H JI0OBEM HOCOBOH 4acTH (ro3ensixa OCYWeCTRIMIHCh NOCPERCTBOM THApPAB-
mkH. ONycKaeiaAaca HOCOBad vacTe He ObiNa CBA3AHA ¢ I¢pPMOTHUYHON Kabu-
HOMA 3KHMaXa, ¥ Onarafapa CHEUMATLHOMY YCTPOACTBY 00ecieunBanoch coxpa-
HeHHe IMagKocTH OGMBKH B MecTaX cOWIeHeHHA MOABHAMHON 4acTH ¢ OCTAIb-
HOA TOBepXHOCTLID ¢rozensmxa, WMaccn OpLto TpeXONOpHOE, MHOTOKOQIECHO®,
yorpawileeca. Kaxgan uz OCHOBHBIX OHOpP IIACCH MMeAA NO TPH NAPhI KOJEC
H yOMpamace Brepen, B kpouto. Ilepeanas onopa co ClapeHHBIMHA KOJIecaMH
yBupanacs Biliepeq,.

UYerTripe Asuratens ¢ tAroft no 200 kH pasmewanucs nog xpeuiom Gievako
Apyr ot apyra, KaxOplfi OBUratens HMen cBOH BO3MyX03a00pHHK, MpHYEM
apa cocefuux Bo3nyxo3abopHiKa ObU o6bvenutens! B oOWHA Gnok. B nepen-
HI0K YacTh DR3eNAXA B NPOCTPAHCTBO MEXTY TAKHMM ABYMA GIOKAMH yOu-
panach MepefHsan Tenexka wmaccy. OcHOBHOA ofbeM TOMAHBA paclonarancs
B KPbUIbeBBIX BaKaX, OJHAKO B XBOCTOBOH uacTH O3eNAKa TAKKe GbLT
pPasMetlen JONONMHKTENbHbIR GarTanchpoeouHbiil Gax, OH McnonsIoBanca 1A
MEPEKAYKH B HETO TOMIHBA U3 OCHOBIbIX 5AKOB MPH NEPEXOe OT A03BYKOBO
CKOPOCTH K CBEPX3BYKOBOW 1A CMELIEHHA LeHTpa Mace Haszag w colnione-
HHMA TAKHM ODpazeM NOCTOSHIIOLO 3aMacd UPOONbHOR YCTOHMMBOCTH Ha BCEM
HHANA30HE JTETHBIX PEKHMOB,

B 1972 rogy uauwioce cepuittoe u3rotoeledue camoneta Ty-144. Tonos-
HO# CEepHHHBIH 3K3eMIUIAP 3TOFO CAMONETa CY WECTBEHHO OTHMYRNCA OT NepRo-
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ro oneiTHOro 3k3eMmiApa. Ero ¢rozenax 6ern pnuHHee na 5,7 M, gro mano
BO3MOXHOCTb YBENMUMTD WHMCNO maccaxpor Ha 20 uenmonek. ®opma Kphina
B IUIaHe HECKOJIPKC M3MEHHNach. BmecTo [UIaBHOrO nepexoja OT OCHOBHOTO
TPeYTOIbHAKA K HOCOBOMY HAIUIBIBY flepexop ObUT BBINONHEH 1104 TYIIbIM
yrnom. Kpome tore, Geuta mpugaHa Goiee HHTeHCHBHAA KOWWYECKAR KPYTKA
BCCH MOBEPXHOCTH KpbUla. Kakmasa Mapa Bo3nyx03aGopHAxos Guula pa3pgpH-
HYTa TaK, YTO HHXHAA 4acTh (Iodefifxa 0T HUX ocBoQogHnach. ilpn atom oc-
HOBHble OMOpPbI 1HACCH CAMOJIETZ PA3MECTHAWCE CHH3Y BO3yx03a60 pHHKOB.
¥YBopKa 0CHOBHBIX OOp, KOTOphIe HMTH Telleph HO YeThipe CIBOEHHbIE TENeXK-
KH, ApOKCXOOWIA ¢ GBOAHBIM NOBOPOTOM. OHH YKAAAMBAIHCE B NPOCTPAHCTBO
MeXITy KaHAMaMHu CNapeHEBiX BO3AYX03200PHHKOR,

Eule omsum otimuuMem CepHAROTO 00pasua camoneta Ty-144 ot nepporo
ONBITHOTO ABAAIOCE M TO, YIO flepefl HMIOTCKOH KafMHoll pPaImMeCTHRHCH
HOCOBH€ ‘KPbUIBILIKY, KOTOPble YOUPAIHCh B (hro3efifK B [TONeTe M BHIABHTA-
AKCh Ha B3 THO-AOCRLOYHBIX pexumax. Tpy xophe kpembitiek 9 % AOAHOTO
pasMaxa HX IVIOMiaRk GblIa HEBEIMKA, OSHAKC MOLUKAA MEXaHH3AIMA K PbUThi-
ek, COCTOABLHAA H3 [BYX3BEHHOr0 3aKphUIKA H [JIBOHHOTC NpPeKphUTKA,
MO3BOAAAA COIATh 3JHAMHTENbHbHE KaOpHPYWLUHA MOMEHT, TpH KOTOpPOM
MOWHO GBINO OTKJIOHATE JIEBOHHT 3alHeH KPOMKO# KHH3Y Ha YyTON, HOCTaTO
Hbti 1A HEKOTOPOTO CHHXKEHHA CKOPOCTH [PH OCANKe.

lepBBIii NOMET HA aBHATHHUK CepHitHOTO camoneTa Ty-144 Bbu1 ocyect-
BaeH 20 centaGpa 1972 roma, korga Ha Tpacce Mockpa — TaukeHT WM GBUIO
NOKAIAHO PeKOPHHO MaTloe Bpema noiera — 1 4 30 MuH.

B noaGpe 1974 roga Ha opHOM W3 cepHiiMbix caMoneTos Ty-144 Gpin Bhi-
NGAHEH nepenet no Mapwpyry Mockpa — baky — Tamkent — baky — Mocksa
oA ynpaeneddem nerunka MUK, BepepamkoBa. Ywactoxk Mockea — baky
(2500 km) Gbur mpofigeH 2a 1 y 20 muH, a yvacrox Baxky — TawkeHr
(1700 kM) — 3a 1 9 10 nom. B mapre 1975 rona OTKpBUTACh CKOPOCTHAA
asuaTHHUA Mockea — AsiMa-Arta, Bpema monera camonera Ty-144 B omH
KOHell 03 3TOR NMHHHM cocTaBnano 1 4 55 muu. B oktabpe 1975 roga Havanuce
peryJIApHEl¢ TOBAapHbIe IEPEBO3KU Ha 3Toi nyuuA. [lo mai 1975 ropa camorne-
oM Ty-144 GbU10 BRIMCIMHEHO B ofied cmoxHocthn 1000 moneros. C 11
HostGpsr 1977 roma Hauyaoch PTYNAPHOE NacCaXHpCKoe coobilieHHe Mexay
Mockeoid u Annma-Atoil. B 1980 ropy camonter Ty-144 copepiuan Gecriocagoy-
Hele peficet Mockpa — XaGapoBek w XaGaposck — Mocksa. [lps stoM camoner
06roHAn Bpema. Hampumep, BolleTep W3 XaBapoBcka B 3 uacaz HOUH CaMONET
Ty -144 upwietan B MockBY B 23 yaca npeasigyinero ous.

Uepes TpH MecALA MOCHE NEPBOra MONeT CBEPX3BYKOBOIO aBMamerdnepa
Ty-144 ornpaBWIcA B cBOH Neppolif nomer Bo OpaHUMA paHKo-aHFANTCKIH
CBepXIBYKOBOH MACCHKHPCKHA camoneT "KoHKOpH™, BBIIOAHEHHBH TO CXeMe
"BecxBoctika”. Ero meTuMKOM-HenbiTaTeneM 6ot dpanuys A. Typxa. Bropo#t
IKIEMIVIAP 2TOTO CAMOIIETA, IOCTPOCHHBIR B AHFIINM, BOEPBbIE BINETEN B alipe-
ne 1969 roga. B ox1AGpe 1969 ropa nepeuiit sxaemnnap “Konkopaa®™ noctwr
CKOpOCTH 3BYKa, 2 B HOAGpe 1970 ropa um GpUTa mpeBsiieHa CKOPOCTH,
cootBercThywowaa M =20.

PaBoTs! no cosgaHno “Koukopma™ Benmceh emte B cepepute SO-X ronos.
Haunman ¢ 1955 roga B AMriouu, a 3aTem ¢ 1956 roma Bo ®panunn npesaph-
TeMBHO MpopabaTeIBANHCE CXEMBI NACCAXKHUNCKOTO CBEPXIBYKOBOIO CaMOJETA

g1



¢ TPeyTORBHBIM KPBEUIOM MATOTO YINHHEHHA C YITIOM CTPeNoOBUOHOCTH Gonee
60°. C 310il nenbio aHrHicKoN Gupmoin “Xenmnn IMemk™ 6T NOCTpoeH
M UCTIBITAH B TIOJIETe 3KCHePHMEHTATbHBIE OJHOMECTHBIH LefnbHOMeTamIHYec-
Kui#t camoner HP -115, BRINONHeHHBIR MO cxeMe "HecxBocTKa™.

Ocenplo 1962 roga anrnuiickas ¢upma BAK u dpaduysckas “3ion ABHa-
CHOH” HauaJM NPOBOOHTH COBMECTHYIO HCCTIEZOBATENBCKYIO M [IPOCKTHYIO
paBoTy NO CO3TANHI CBEPX3BYKOBOTO MACCANMPCKORS camoneta “Konkopn”
na ycenenopaduil TUAOTAXKHBIX XAPAKTEPHCTHIC CAMOJIETA C KPBIIOM M2TOTo
YIVIMHEHHA CO CTPENIOBHBHOCTHIO OKOMO 65° M 0xMBaibHON GOpMBL B nNate
dupma BAK nepenenbibaer sccliepUMeHTARBHLIA CamMONeT cXxeMbt ~BecXBOCT-
ka” Qetips FD-2 nog wosoe wpbino. [locae 3TUX NepeRenok MpaKTHYECKH
HoBbIH camoner BAK 221, npencrapaseunii co6oil ReTamwiunit Maker Bymy:e-
1o "KoHxopna”, coBeplmn cBo# NepBBli NoNeT B Mae 1964 rona.

B npeppapurensrom nmpoexTHpoBanni “KoHkopaa® GbUic HenocpencTBeH-
Ho 3anaTo 40 000 nhkeHe pHO-reXHHUecKHX paGoTHUKOB. B mpouecce Berdopa
AIPOIHAIMIYECKON KOMIOHOBKH CAMONeTa HCTBITRIBaNOCH 300 pasHeix mome-
7iel B aopoAMHaMIYecKUX TpyHax ®paHuuu ¥ Anrmpe. Ha cneupanbHeix nerao-
IMX MOMeNRX, PA3rOHABUIMXCA TOCPELCTBOM TPEXCTYNEHUITOTO PAKETHOTD
YCKOPUTENnA A0 cxapocted, cootBercreyiowmx M = 20, Ha BhicoTax okomo
20 000 ™ wnconepoRanHck TEMIEpaTyph! BHEWHed NOBEPXHOCTH KphiNd H
rozensxa Oypyiero "Koukoppa”. Ha wazemMusIX creMgax v B 1280 paTo puax
WIEMEHTE! KOHCTPYKLMH 3TOTO CaMoOfIeTa HCHBITHIBAINCE Ha (GPyHKIMOHHPORA-
HHE B 3KCTPeMaNbHBIX YCIOBHAX — JIPH HpedeNbHO BRICOKHX H HH3KHX TeMIle-
paTypax, BO3IMOXHBIX BO Bpems JKkciulyaraund. KoncTpynpoBaHHe M Tpou3-
sogcrse "Konkopaa®™ Benoch 0fHOB peMeHHC B0 PpaHLpH # B AHFIHM,

Camoner “Konxopa™ (puc. 87) — HH3KOIIAH ¢ KPBUIOM OHMBAIBHOM
$opMBl B TUTAHE C NEPEMEHHBIM O PA3IMAXy YITIOM CTPENOBHOHOCTH, IUTABHO
MEHMIOKUMCA 0T 65° B UeHTpoMUIaHe 10 52° B KOHCOABHOW yacTH. OTHock-
TEIBHAA TONMHA npoduid kpvria y kopwa — 3 %, Ha koHuax — 2,15 %.

d:fignf——-_.i .

Pruc. §7. CrepxIByKOBOI NaCCAMHPCK Hit )
camonet "Konkopa™
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Bronp sagHeli KpOMKM KpPbUTa (Ha OIYKPLUTE)} pasMeLIeHbl WIeBOHBI, COCTOA-
HIME W3 TpeX cexuui. Kaknaa W3 Tpex 1ap JeBOHOB YTIPABNACTCA ¢ NOMOLUBIO
HeoBpaTHMBIX ByCTEpOB, NPUBOIUMBIX B JIEHCTBHE HE3aBHCUMO pabOTAIOLUMMH
MEKTPHYECKHMH H MHIAPABAMYECKHMH CHCTeMAMH. PYNb HANpapIieHMA COCTOHT
H3 [BYX CeKLUMH, KaMGasn W3 HMX YipaBrnaetca HeoOpaTHmbiM Oycrepom. Kak
B CHCTeMe YTIDaBIleHMA MIEBOHAMH, TaK W B CHCTEME YNPaBJICHHA pyiieMm
HallPaBleHAA MMEHRTCA IBTOMAThI YCHNUR (YCWIWA 3a3BHCAT OT CKODOCTHOTD
Hanopa) . TugpaBlinueckoe TUTaHHe caMolieTa, KOTOpoe, B UaCTHOCTH, oBecne-
YHRaeT paQory CcHCTeMbl YIPaBTeHHs, 4eThIpeXKPATHO pe3epBHpoBaHo. B
CHCTEME YIDABNEHUA INEBOHAMK W pyNeM HANpaBeHUA BKITIQUAETCA ABTOMNM-
NOT, KOTOPBIH NOMHMO HEHCTBHR JIeTUHKA ©0ECTeuUBALT HONOTHMTENBHOE
AeMIHpoBaHHE KOReGaHUWR camMoiieTd TO TAHTAXY, KPeHY W pLICKAHHI.

TonnuBable OakM pazmellleHsl B Kpbble, B cepefiMHe drozenaxa 1mon,
NaCCAKNPCKOH KaBHHOR M B XBOCTOBON uacTH dro3enaika — noy kwiem. [Tepen-
HHEe KpbLIbeBble DaKH, pasMEUICHHblE B HOCKEe KpBUIA, H XBOCTOBOH Bak fAB-
NRIOTCA GaNAHCHPOBOUHLIME. FIMEHHO B HMX MepeKauuBacTcA TOMIHMBO, echik
BOZHUKAET HEOGXOMHMMOCTh HMCKYCCTBEHHO CMeCTHTb IEHTP MAcC camoOretra
Blepedl (Ha OO3BYKOBBIX CKOPOCTAX NOMETA) WM HA3am (Ha CBEpX3BYKOBMX
CKOPOCTRX Nonera) mia cOBILIONEHHA HA BCEX PEXUMAX NOMET NMOCTOAHHON
HeBOMBIUIOH cTeNeHH NPOAOIILHON CTATHUECK O Y CTOHYMBOCTH.

Cepuitiibiii oGpazey "Kokkopna” HMeeT HEKOTOphie KOHCTPYKTHBHBIE
OTITHYHA OT OTBITHBIX IK3EMINTAPOB.

TIpoBefieHHble MOGHPUKALKHM BOIBOJNKNY YBETHUNTL JANBHOCTE TONET,
HalpUMep, npy nnatHo# Harpyake 10 000 kr ¢ 6300 kM go 6600 kv, BuepBble
"KoHkopn” (BTOpod 3K3eMINAP) OCYWECTBW! TPaHCATIAHTHYCCKUIA Nepeler
u3 Tapixa B Baunotrton 3a 3 v 33 menc. B gexaGpe 1973 ropa copepumn noner
FOJI0BHON 3x3eMIUIAp cepuiiioro “KoHkopma™,

B 1976 romy navanace skcrinyarauns “KoHkopaa™ Ha perysisapHbIx aBHa-
nHuax: Hapux — Puo-pe-Wemeiipo, JloHpon-—Dbaxpein, Tlapux—Kapakac;
Mapik—Buunmirton 1 Jlonmou--Baumurton. B konue 1976 ropa “Kowkopu”
Bhien 1ta asuanuiug Flapwx—Heo-Mopk 1 Jlorpon—Hewo-Hopk, K kouiy
1978 ropa gepats sk3eMviapos “KoHkoppa™, HaXOAAWHXCA B 2K CIyaTauuH
H3 ABHATHHYMAX, COBEPUOUTH B oBluelt ClioxuocTH 4561 perynsapHbii monet.
K atoMy xe BpemeHH Ha camorierax “KoHxopn' 6bmo mepesesexo 234 763
maccaxpa. Takum 06pazoM, Ha OfHH peiic B cpefiieM MpUXOMTeA 51 macca-
sxup. Tpu Bmectumocti "Korkopaa™ 128 yenosek 3to masano 40 % mraTtHoit
JArpy3KH Ha OfMH peiic, YTO CBMOCTENECTBOBANC O HepeHTaBenbHocTn “KoH-
KOpAa”, Kotopas o6bACHATACk BRICOKOH cTommoecTio Gwnera. Hanpumep, Ha
peiic [Tapyx—Puo-ne-Kanedipo Gurer croun 12 850 dpankos. Us-3a wepekra-
GeNbHOCTH DKCIVTYATaUMB Ha 3Toh ARAKM “Koxkopn™” B 1982 roay Gem cHAT.

KpoMe TOro, cyliecTBeHHBIM 3KCINIYaTauHMOHHBIM HengcTatkom “Kom-
KOpAa” ABNAETCA MEHbULA TEXHWYECKAA HAHEMHOCTh N0 CPABHEHHUKW C [IO3BY-
KOBBIMH aBuanaiiHepamu. Tak, Hanpumep, y camoneros "Konkopn™ 3a Bpema
HX JKCIDEYATALHN CPefiee YMOI0 OTKA30B CHeTeM cocTapwio 1000 xHa 1000 u
HafleTa, B TO BPEMS KaK Y JO3BYKOBOIrO apHanaitiepa “bonur- 747 na 1000 4
HafeTa npouzowno beero 300 otkalon. 3o cea3aHo ¢ Gonbwed CIEOXHOCTHIO
CHCTEM, COCTABNANUMX KOMINeke obopymoeatna “"KoHxopua™, o CpaBHe-
HH0 ¢ cHeTeMamy "Bounra-747”
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Bmecte ¢ tem "KoHkopa” umeeT o 3KCIUNIYaTauHoOHHOE MPEHMYILECTBO
nepel RO3BYKOBBIMH IMACCANKKPCKUMHA camoneTami. OHO 3akIii0YaeTCR B
MeHbAIeH HIMEHAEMOCTH A0 BpeMeRH TTONeTa JeTHO-3KCIUYaTAHOHHbIX XapaK -
TePHCTHK, YeM Y 03BYKOBBIX aBHanafmepon. ¥ "Konkopga™ skcruiyaTaunon-
Hafd BbiCOTA TOMeTa NPHMEPHO B nofiTopa pasa Gonbuie ~ 1518 km. Ha rakux
BBICOTAX CYLUECTBEHHO MEHBIIE CKOPOCTH CTPYHHBIX TeYeHWH Boadyxa, T. e.
CKOpocTH Berpa. A Ha BelcoTaX 10—11 kM, ABRMOWMXCA A A0IBYKOBBIX
MACCAUPCKUR CAMONETOB HAWBAIFGIHEAIIMME, CKOPOCTH BETPA OKAIBIBAWTCA
HauOONBUIMMH.

BenecTBue MeHbLUEro BeTpa M3MEHeHMA NO MapLIPYTy Kak pacxoma
TONNHBA, TAK H pedcoBoro epemerd y “"Konkopma™ Bcerna MeHbLe, uem y
moeGoro Ho3BYKOBOIQ apuaaiinepa. Bricokas ctonmocts Ounera Ha "Konkopa”
B Gonbllofi creneHH oBbACHASTCA 3HepreTHYECKHM KPH3IHCOM H BO3IPOCILER
CTOMMOCTBIO TOIUIMBA, KOTOpPoe OCOBEHHO MHOTO pacXodYeTcs NpH IKCITYaTa-
LMK CBEPX3IBYKOBOFO CaMOJIeTa HA CKOPOCTAX NOMETA, B /1Ba pa3a NPeBOCKONA-
IUHX CKOPOCTh 3BYKA.

Heketoprie maccamupckue peitcsl "KoHkopoa” QawT CylIecTBEHAYIO
skOHOMHIO BpeMeHH. Tak, nanpumep, w3 CuaHen B Jloc-AHmxenec naccaxup
ReTHT Ha [O3BYKOBOM aBHanadHepe 15 u 15 suu, a Ha "Kosdkopne” Bpema
HojleTa COKpallaeTed g0 9 4 15 MM,

Takum 00Gpasom, Mbl BHHMM, YTO CXeMa camoseTa THMA “GecxBocTka™
OKazanace ueneccoBpasHOR ANA HCNOIBIOBAHHA HA TACCANUPCKHX ABHaAafi-
Hepax, [Ipasna, BHICOKAR CTOMMOCTE TOPIOUETG B HACTOAILEE BpemMs He 1103BO-
MAST MX IKCIIYATHPOBATH, OHAKO 3TO HE YMANAECT TEXHHYECKHX HOCTOMHCTB
ITOH CXeMBI CaMOJIeTa. :

3a 10 JleT 3KCRTYATAUMA WA aBRAHHMAX Bpuriw Jiipysitz u Ip Ppanc
11 axsemmaapoe “Korxoppa”, seinonsue 10 500 nonetor, nepesesnn 1420
TBICAY NACCAXHPOB IIpH cpedHeM KoapduimeHte 3arpyske oxone 60 %
1 yposHe Haflexnoctd 99,2 %. Hep3upad HAa IKOHOMMYECKYID HEBBITOIHOCTE
ucnonmpiopamus “KoHkopoa” na asmanunnsx, ofpawanT Ha ceGa BHEMaHMe
NpHBeneHHbIe Bbllle WHGPHI, XAPAKTEPHIYIOLIME CTAOHTbHOCTD CCIUTYATALHH.
Yauteigad 2710, (patuyickHe cAMOETOCTPOHTENH pa3pabaThIBalT B HACTOA-
uiee BpeMA TPOeKT AansHefittero pazeutus “KoHxopaa™, Tak HalslBaemblid
"Konxopn B” (puc. 88), Oonbmx pasmMepoB H ¢ PALROM YCOBEPIIEHCTRO-
BaHHi:

HCMIOJIB30BIUHC ABTOMATHINPOBAHHOS YOPABICHUE € WIEKTPUNECKOW 11po-
BOAKOI;

MOBLIRII MOABEMHAA CHNA Ha B3JeTe TIpH CMELIEHHH Blepen UeHTpa
MACC all1apaTa, OCYWECTBHMOM C TPHMEHeNHEM ABTOMATH3NPOBIHHOFO YIPAB-
JleHuA,; .

MCRONB30BAll ABTOMATHYCCKH OTKPBIBADILMACA fpefik PhinOK, pacuonarae-
MBI BJIOJIL BCEH IlepeRtel KpOMKH KpbUla;

ONTHMH3HPOBAHA KOHCTPYKUMA MIEMEHTOR ANIAPATA ¢ UCOONBL3IOBAHUEM
YrIETUIACTHKA, THTAHOBBIX CIUTABOB B KOMOMHAUMWH ¢ HeTAIAMH W3 TUTACTMAC-
Cbl, H3TOTZRAUBACMBIMH [OCPEACTBOM NpeccdOopm, 1 TIKKE LUIMPOKOE NCMTIIb-
soBanHde THGPY3NOHIOR CBApKH,

Ha npuBopHOR [OCKe NYNbTA YOPABACUMA B kabuile (PacCuURTINON 11a
ABYX (WIOTOB) pasMellena CHCTEMA THCTUIeER.
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Puc. 88. IlpoexT ganbHeifluero passuTHs
"Konkopna” — "Konkopa B (®panuun)

Banernaa macca "Kouxopga B” Gypjer pasna 210 1, nnowajs Kpboia —
500 m?, skcryatauuoHHoe M = 2, IIpH 3TOM a3pOIMHAMHMYECKOE KauecTBO
coctaut 10; uneno naccaxupos — 200 venosex; ganbHocTs nosteta — 8000 km.
Hepebiit 3x3zemmisp "Konxopga B” HameueHO 3aKOHUMTh MOCTPOAKOH K
1990 romy.

Ha oxonospykoBeix cKopocrsix. B HacTosiliee Bpems M3-33 BBICOKOH
CTOMMOCTH TOIUIMBA OKa3biBaercst 0OJlee IKOHOMMUHBIM OCYLIECTBIIATh Mac-
COBble MEPEBO3KU MACCAKMPOB M OCOBEHHO TpPaHCNOPTHPOBATb TPY3hl Ha
OKOJIO3BYKOBBIX CKOpOCTAX liojiera, T. e. ipu M = 0.8 . . . 0,85. B cBsa3u ¢
3THM ObUTH IPOBeEHBl UCCIEIOBAHMA IPUMEHEHUA CXEMBI "'TTeTallee Kpbu1o”™
VI TIACCAXKMPCKUX CAMOJIETOB ¢ TypBOpeaK TMBHBIMM [BMraTelAMM, pac-
CUMTAHHBIX Ha TOJIET IPH ITHX CKopoctax. Pesyaprarer npopabotok moxasa-
M, yto Vcrpenpuatblii aspoByc” (puc. 89) ¢ KpbUIOM MANOro YIIMHEHMS
(1,44), paccunrasHbiit Ha 154 naccaxHpa W NpefHa3HAYeHHbIA TA pabOThI Ha
aBHATTMHUAX KOpoTKuX uctaHuuid (10 800 xm), moxer Ha 20 % CHH3UTH

L M |

Puc. 89. lMpoexT AO3BYKOBOIO MACCARHPCKOro
camMolieTa THRA Cnerarmuee Kpuino™  (Aurnus)
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Puc. 90. NMpoeKT cBepXTAKEIOr0 rpy30BCro CAMoIeTa THNa "neTaiitiee Kpbiio™ (ChiAY

CTOHMOCTH MPAMBIX PacXOAOB HA 3KCMIYATALMIO MO CPABHEHMI C CAMOTETOM
HOPMANIBHOH CXEMBI TakOil e Fpy30noabemMHOCTH. Brarogapa OTcyIcIBMIO
XBOCTOBOM YaCTH o3eNaxs, ropH3OHTAIBHOLO OIEPEHHA W CHCTEMBL MeXaHH-
3aNMH KpbUIA CYLIECTBEHHO COKPATHIACh MACCa KOHCTPYKUHM camoliera H
CTOMMOCTb €r0 H3roTOBIieHMa. Macca KOHCTPYKUMKM cocrasisieT Beero 21,5 %
HONHOH CTAPTOBOH MACCHI.

PacyeTHO-KOHCTPYKTOPCKHH  aHAUEH3 NPEHMYLIECTB  CXeMbl  CaMOTieTa
“reTatolllee Kppito” ¢ Tpy3amMi, pacipelefieHHbIMH BOOML pa3Maxa KpbLla,
NOKA3AT, Y10 Qs NepeBO3MMOro rpy3a Maccoil Nopauka 250 v apdexTHBHOCTL
CaMONETa, BBIRONHEHHOLD 110 ¢xemMe "NEeTalllee Kpbmo", B 1,87 pasa Bbltwe
3G e THBHOCTH caMOleTa HOpMATBHOW cxeMbl*. TIpoeKT OOHOTO K3 TakHX
CaMOJIETOB lpHBefeH Ba puc. 90. ITO — THTAHTCKOe “MeTaoulige Kpbo” ¢
KOHICBLIMH ABORHBIMH 3aKPLUTKAMM, KOTOpBIC YB&IWYUBAOT a3p0IHMHAMU-
YOCKOE KAUeCTBO, 3 TAKMKE CNYXaT IJIA AYTeBOTO yhpaBieHuA. Bnonbs Beei
JAOHEH KPOMKH KpbUia pa3metleHbl pyNepble 3aKpeUIKM, paztenleHHble N0
pasMaxy Kpbina Ha 36 cexwit. YpaBneHHe MMH OCYINECTBIIASTCA TPHALATLIO
LICCTHEO HeOOPATHMBIMH THOPIBITHUUYCCKHMH Gy cTepami, TpHYeM 5Tu BycTepst
padoTaOT OY BOCHBMHM HE3aBHCHMBIX THApOcHcTem. Takum oOpasom, cucTema
yIpaBleHHA OKA3BIBASTCSH AOCTATOYHO HAAEKHOM.

XapakTepHOoH OCOOEHHOCTBN) ITOTO MPOeKTAa ABJIACTCA TO, YTO BIIETHO-
ROCanoYHble Yrilnl ATAKH He MOTYT GbiTh Gostee nyna. A toro utobel u3be-
MaTh 34UEBAHHA KOHUAMM KpbUla 33 3eMiio, otpeboswiocy bl NpHMEHUT
YpEe3MEPHO JUTHHHBIC OTIOPLI LIACCH, KOTOPhIE HeIbas BBIIMIbHNTE KOHCTPYK-
THBHO. [ NOBblMenHs <, ., Hd B3IeTe H 1IpM 1OCAIKe HA HYIIEBOM yrile
aTaKH WCLOJB3YIOTCH PYNeRble 3aKPLUIKH, onyckawwinecs na 45° 3amseil

* TMon, apeK THBHOCTRHIO B MARHOM CYUde MOHAMaeTcA Yaconasd MpoMduo aNTel bHoCTE
B TOItHO-KANTOMETpdX, OTHECEHHAA K MACCe NyCcTolo IImapaTa B TOHHAX.
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KPOMKOH KHM3y. OHH pa3meltensl B USHTPANpHOM yacTH Kpbuta. B cncremy
YIPABIlCHMSE BBEIeHO MPOTPAMMHOE YCTPORCTBO, OGeCDIeYHBANLIEE YBeIlHye-
HHE YIId TaNTama HEMOCPEACTBEHHO NOCHE OTPbIBA CAMONETA OT BIIETHOH
HOMOCHL, YTO AOCTHrAETCA HOBBIM TONOXeHWeM 33K polnkoB. fpu atoM yaos-
NeTsopaioTca TpeGoBaHMA K BITETHOH Aucraduuu. Illlaccy — MHOFOKONECHOR,
ybuparweecs. OHO COCTONT H3 JIBHIIATH HETBIPEX ONOp, TAKHX Xe, KaK
MEPCAHSA ONOPA Y IICCH COBPEMEHHAFO TANENOTO TPAHCTIOPTHOTO CaMOnieTa,

JKunax 3Toro “nerauero Kppna' Gyner coCTOATh ML HI ABYX JETUH-
KoB, Bonpuioe YHCMO NWIOTKUBIX W HABHFAIMOHHBIX OlEpallMi OJDKHO
BbiTe aBTOMATU3HPOBaHO. PacteTHaa RanbhoCTh ROMETA THTAHTCKOTO “JIETilo-
tero kpuvta” — 6680 KM NMpH CKOPOCTH HIONETE, COOTBETCTBYIWEA M = (8,
BaleTHol mMacce 1282 1 W nosnte3Hoit Harpyske 635 1.

OnmHuM U3 BRXKHBIX NMOKasaTeNell 3¢hdPeKTHBHOCTH BCAKOIC [py30BOIO
CaMoneTa ABNAEICA OTHOHICHMC IAATHOH HATPY3KM K MACCe CHAPAKEHHOTO
camomera®. A CREPXTAWENOro caMoneTa HOPMATBHOR CXeMBI 3TO OTHOILE-
Hue B 2,5 pa’sa MeHslle, yeM y “neraollierc Kpea™. Pacuers! MoKaspBawT,
4To cXeMa “NeTaponiee Kphmo” MOXKET JaTh OUIYTHMbIE APEHMY1HECTBA H A
CKOPOCTHBIX CBEPXTAMEABIX TPAHCTICPTHBIX CAMORETOR-TPYI0BO30B,

Iina posgyumoroe cnopta. [IpocToTa KOHCTPYKUHH JETATENILHOTO antiapa-
TA, BBIMONHEAHOFD N0 cXeMe “GecxXBOCTKA”, NPUBJICKACT B O eAHee BPeMs
MHOTHX KOHCTPYKOTOpPOB CNOPTHBHBIX CAMOTIETOB H Miakepos. B 1958 romy
H3BeCTHBIH GpuHIY3CKNH KOHCTpYKTOp [VIAHEepOB H CAMOIIETOB CXeMbl “Gec-
xBoctka” Q. dosens coBMeCTHO ¢ KaH3CKUM CTPOKTEREM CBEPXJIErKHX
camonetoB A, JKOKMeHOM CO3RAT NpOeKT OJHOMECTHOTO CMOPTHBHOIO
camornieTa 3TOH CXeMbl ¢ MPAMBIM K pbIom AV-60 IO NOpUlieBOt ABArATENb
BOZAYUIHOTO OXAAXKASHHA MoOWHOCThie 33 KBr (43 A, ¢}, Bpamaronmit Tany-
WHH BHHT. ITOT camoner (pue. 91) — HE3KOMNAH CMELIAHHOK KOHCTPYKLMM.
Ero nepsolii 3x3emnnap 6ol noctpoed B 1967 roay J1. Bonndom B XbwocTolle
(wTat Texac) u ¢ GoNbUMM YCMEXOM JeMOHCTPUPOBAICA B NOTETE HA clleTe
MmoOHTesell CBEPXIRTKOTO caMOReTOCcTpoendA. Kpome TOro, 10 ITOMY ke
POEKTY BIH NOCTPOEHBE W APYTHE HAHDO/IEE HPOCThIE TI0 KOUCTPYKIHKY OHO-
MECTHBIE CAMOJIETLE C 1RYTETHOH Maceoit Ao S00 kr,

[nanepomM THna “DecxBOCTKA™ ¢ NPAMBLIM HECTPEAOBHUHAIM KPbLIOM
3aHHTepecoBanca JiloGuTelib napawero rofeta n3 CllA 1. Mapcko. B 1957 rony
OH CTPOMT CBOH NepsLid OMHOMECTHLIN NilaHep H10 cxembl XM -1 ¢ pasmaxom
kppina 11,6 M, ¢ (I0CTOARHON UMpPHHOR N0 pasmaxy. B 1959 roay J1. Mapck)
mosudHitipyet imadep. Ha oTom ulanepe Obul ¢oBepLlen pAsL yCICLIHBIX
nonetor. B 1969 rony 1. Mapeks etpout ¢poit BTopoi nnaHep — Nerkuil imapk-
tote TTouep - A7, ITOT anmpat uMelr Takxe HECTPRNOBHAIOE KPBUIO, HO
¢ CyweHuem, pasibld 1, ¢ pa3zMaxom 14,03 m, yiuimiennen 10,8 1 ogioxkune-
BOE BEPTHKANbHOE OMCPCHHE B XBOCTOBCH uactv uozensmwxa. B 1972 ropy
3. Xepbepr {CUEA)} ¢TpoHT tto vepTewam 1. Mapcks nerku# tapurens “lno-
Hep - [1”, uMerulHil Ty e exemy. uto W "Tluowep - IA™. Bee imanepn [, Mapeks
cMeaIoN  KORCTPYKIMK ., QoK — craptoil (M3 CTasbliblX. TpyH) ¢ 06«
TIHBKOR 13 cTCRIIOINIACTAKE. KPHIHO U BepTHansHoe OTlepetne — [1epeBAHNHBIC

* Macea CHAPAMUTIHOTO CAMOTICTA CKNAABIBACTCA H3 MICCH KOHCTDY KUMH, Macckl
CHIORON YCTAIORKH H MiCChl HECheMHOTO 000opyaoBIHHA.

97



Puc. 91. OgnomectHpiil ciop-

THBHBIIT camMoner AV-60 Kou-

crpykuuu [, ®osens ¢ nopur-

HeBbIM asuratenem (®pax-
L)

Puc. 92. Mnauep "Tywska” kouerpykuuyu B.I1. Myuncuna

¢ MONOTHAHOH obumBKOH. KoMmrnoHoBka kaGuHbI TeTunKa y miaHepa “Iluo-
Hep - IA” oBecrieunBaeT OT/IHYHBIA 0630p BO BCe cTOpOHBI. ONbIT IHTENBHOM
JIeTHOM JKCIUTyaTallMH 3TOTrO JIerkKOoro NapuTells NoKasas, YTO OH MMeeT BIIOJHE
YOOBJIETBOPHTEILHBIE JIETHBIE W IMIIOTAXHBIE KayecTBa KakK MpH GYKCHpOBKe
Ha cKopocTAX okoso 120 Km/u, TaK U B l1apsllieM nojere.

B 1970 ropy mockoBckuit mnanepucr Bl TlymxuH cnpoexTHpoBan it
nocTponst B MocKOBCKOM aBHAalMOHHOM MHCTHTYTE OIHOMECTHBIA 3KCIepH-
MeHTallbHBIH IU1aHep — nerkuil napurens ~Ilyumuka™ (puc. 92), BINONHEH-
HbIA Mo cxeme “GecxBocTKa”. [InaHep UMeN KpPbUIO CO CTPETOBHIHOCTBIO OKO-
70 30°, yUMpeHHbI UEHTPOIUIAH M KOHLEBBIE DYIIH HANPABIIEHUS B BUJE
macToB HeGOJIBILOM IUIOIAMH, OTOTHYTBIX KBEPXY.
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ThtaHepuctom B. BraguMHUpOBBIM Ha "lyumHike” ObUIO BBINOJIHEHO Hec-
KOJIBKO [IeCATKOB YCHELUIHBIX IUIAHMPYIOUMX TIOJIETOB IpH CTapre ¢ aBTOjle-
Bejaxcu.

[Mocneguue romsl pAf KOHCTPYKTOPOB pabOTAT Haj, yCOBEPILIEHCTBOBA-
HHEM TIPOCTEWHIIEro arapara, BBITNOJIHEHHOro Mo cxeme ~becxBocTka™, — Ba-
TAHCUPHOTO I[UlaHepa THIIA jenbTarsiaHa. OCHOBHBIM KOHCTPYKTHBHBIM TNapa-
METpPOM, Olpe/eNAIOIMM ero JIeTHbIe XapaKTepPHCTUKH, B YACTHOCTH HaubOJIb-
[ee AIPOMHAMMUYECKOE KauecTBO, ABJIACTCH YIUIMHEHHE KpbUld. Y MepBbIxX
HeNbTAIUIAHOB, IKCIUIYaTHpYIIHXcs ¢ 1965 roma, yjutuHeHHe ObUTO okoJio 2.
B cootsercTBUH ¢ 3THM yIUTHHEHHEM Haubonblilee a3pOIHHAMUYECKOE KaYeCTBO
BCEro ammapara 6buUTo He Gonbire 3. KOHCTpYKTOphI JE/IBTAIUIAHOB MOLDIH O
MyTH YBelIMYEHHs YIJIHHEHMA Kpblla MOCPENCTBOM YMEHbLIEHHA XOpObl B
HEHTPAJIbHOH YacTH KpbUIA W yBEJIMYeHHA pa3Maxd, He HApYLIas OCHOBHOTIO
KOHCTPYKTHBHOTO [PHHIMIA [INIbTAINIaHa — NMpHMeHeHHs THOKOH MaTepyaTon
OBUMBKH. Y TOC/IEIHHX YCOBEPIICHCTBOBAHHBIX MEBTAIUIAHOB YUTHHEHHE
yBesmuHnocek A0 6 (puc. 93). [pu 310M a3poIHHAMHYECKOE KaUECTBO BO3POCIIO
no 10, 1. e. yBenuunnocs Goree ueM B 3 pasa NO CPaBHEHHIO C MIEPBBIMH [IENIbTa-
IUIAHAMH.

Taxum o6pasoM, Ha OCHOBE [ie/IbHENIIETO YCOBEPLICHCTBOBAHHUSA JIE/IbTa-
[U1aHa, BRHINOJIEHEHHOTO 110 cXeMe “’BecxBOCTKa", Tl BO3MOKHBIMU NPOLIOI-
KUTEJIbHBIE MAPAIIME TOJIETHI U IMOJNIETRI [0 3aJaHHOMY MappyTy. B mocmen-
HHE TOMbl KOHCTPYKTOpbI IUIAHEPOB CUHTAIOT BO3MOXHBIM MCTIOJIb30BaHUE
cxembl 'BecXBocTKa” CO CTpenoBHaHOCTbI0 25°. B MpoeKTe TAKOTO MiaHepa
(pic. 94) ¢ pasmaxom KpbUla 38 M penyCMOTPEHO [IpUMEHEHHE BBICOKONPOY-
HBIX [epCIEKTHBHBIX KOMMO3MIMOHHBIX MaTtepuaios. Ero pacyernoe makcu-
MaJlbHOE a3pPO/IHHAMKYECKOE KayecTBO — rnopsAgka 65. XapakTepHon ocobeH-
HOCTBIO IJIaHEepd SABJIAETCA NMpo3pauHas oOGLMBKA LEHTpOIUIaHa M (losensika,
obecneunBaroas NeTMKY XOpoLHit o63op.

Puc. 93. [lenbTanians! ¢ pa3sHbIM Y ATHHCHHEM KpbUla
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__ Jsgog B )

Puc. 94. lpoeKT nepciieK THBHOTO peKOPAHOrO MilaHepa Tuna “'GecxsBocria™

CrygeHueckoe KOHCTpyKTOpcKoe Giopo B T. Bpayuumeiire (OPI') paspa-
GaTbiBaeT KOHCTPYKIMIO OJHOMECTHOTO pPeKOpIHOrO mijaHepa Tuma Gec-
xBocTka” SB-13. Ha Hem npeamnonaraeTcss MPUMEHHTh KPbUIO CO CTPenOBM/-
HocTbi0 25—30°, BMECTO BepTMKAIBHOIO ONEpEHHs — KOHIEBbIE MIiGhI,
YMeHBIIA0UIHE WHOAYKTHBHOE JI0BOBOE CONpPOTHBIIEHHE, a TAKe HaMeueHO
WCTIONB30BATh COBPEMEHHbIE KOMIIO3UIMOHHbBIE MaTepuainl. Micenemyercea son-
poc o6ecnieueHHs YCTOMYMBOCTH KOHCTPYKIMH TaKOTO KpbUld IPH BOSHHKHOBE-
HuH dmarTepa.

Kak BUIHO U3 MpHUBE[EHHBIX MATEPHAIOB, CXeMbl ~"GecXBOCTKA™ U “eTaio-
1iee Kpbuto’™ ABJIAIOTCA NMEPCIEKTHBHBIMM [UIA UENOro pAda caMoJIETOB U [ia-
HepoB. KOHCTpYKTHBHbIE M JIETHO-3KCIUIYaTaUMOHHbIE MMPEHMYILNECTBA 3THX
CXeM MOTYT TIPOSIBIIATBCA B LIMPOKOM [IMana3OHE WX HWCIOIb30BAHUA — OT
CHOPTHBHBIX OJJHOMECTHBIX ITAHEPOB-1ENbTAINIAHOB /IO CBEPX3BYKOBBIX aBHa-
JIaiiHepOB M CKOPOCTHBIX CBEPXTAXKENbIX FPy30BO30B.

OpuHako NpH CO3[AHMM CaMoJieTa WIM IUlaHepa mo cxeme ~GecxBocrxa”
TpebyeTcsi MPOBOMNTH GOMbIIOE KONUYECTBO CIOMHBIX MPOSKTHBIX U3bICKaHUK
M 9KCIEPUMEHTAIBHBIX UCCTIENOBAHUA, KacaloumXcs Mpodo/ibHOH U GoKoBOM
YCTOMUMBOCTH M ympaBiisieMOCTH. B yacTHOCTH, HaubBonee BaXKHbIM B ITOM OT-
HOLIIEHUM ABMIAETCA BOIpoc obecneyeHus TpebyemOro pasMeLeHUs LUEeHTpa
Macc IO XOpfe Kphula, MPH KOTOPOM COXpaHAeTCA HOPMAJIbHAA ITpedesibHaf
YCTOMYHBOCTD M YNpaBIAeMOCTD. ¥ JeTaTelIbHbIX aMapaToB, BHIOIHEHHbIX 110
cxeme “’GecxocTka”, 3TOT [MANa3oH B JOJAX XOpAbl KpPbUIA 3HAYMTETHHO
MeHblIlle, YeM Y camoJieTa HOPMAalbHOH cxeMbl. CaMpIM OEHCTBEHHBIM CHOCO-
BOM yCTpaHeHMsl 3TOTO HE[IOCTATKA ABIIACTCS MCIOJIB30BaHue y "GecXBocTKu”
Kpblla MAJIOTO Y/UTHHEHUA TpeyroiipHoi Qopmet B miane. [logo6Hoe Kpbulo
uMeeT GONbBILYI0 XOpHy, & 3HayuT, GONbIIYI0 AGCONKTHYI0 BENUYUHY NOIYCTH-
MOTO [[Hana30Ha pa3MeleH s HeHTpa Mace. [losToMy HawlyuylMMM [TO XapakTe-
PUCTHKAM I1POIOJIBHON YCTOMYMBOCTH W YIIPABIIHEMOCTH ABIIAIOTCA ”HecXB0CT-
KK’ ¢ KpbUIOM HMEHHO TaKOW (OPMbI B TITaHe.

BaxaibimM akTopom oBecrieueHus yIOBIIeTBOPUTENBHOK GOKOBOH yCTORYH-
BOCTH ABANAETCA 3PeKTHBHOCTH BEPTUKAIILHOTO onepenus. OHa, KaK H3BECT-
HO, ONpelenAeTCa, B NEPBYI0 OYepelpb, CTeNeHbI0 U3MeHeHUA Ny TeBOr0 MOMEH-
T4, ACHCTBYIOUIETO HA BEPTHKAJILHOE ONEPEHUE, IPU HIMEHEHHH YIIIa CKOJIBXKe-
HuA anmapata. HanbBonee adexTHBHBEIM BepTHKAIbHBIM onepeHHeM y “Gec-
XBOCTKH' ABJIACTCA TAKOe, KOTOPOe pa3M:i 1aeTcd MO MPOAOIBHOH OCH CaMo-
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neTa 32 UEHTPOM ero Mace (Ha IHAYMTENIBHOM DPAcCTORHHH OT UeHTpa Macc).
Jra cxema BePTHKATBHOTO OliepeHnn Hanbonee pacnpocTpaneta Ha coppeMes-
HBIX camMoTeTax THIa “GecxBocTKa”.

Kpome toro, ans oGecneyeHUA NPOOOAbHON K BOKOBON YCTOHMBOCTH COB-
PEMEHHOTO caMorieTa, BHITOIIHEHHOTO Mo cXeMme “BecXBOCTIKA”, MHPOKO TIpH-
MEHAKTCA aBTOMATBI B CHCTeMe YTIpaBiieHWs. TakHe aBTOMAThi, HANpHMEP
Demridephl TAHraxa M phICKAKHA, TOMHMO OCHCTBHA NETUHKA 00ecleunBAIoT
TpeByemMbie yriTbl OTKITOHEHHA 33K PBUTKOB — pyiiell BHICOTBI, JTEBOHOB M PYIIA
HATEPABNIeHHA. 3TH OTKIIOHEHHA pYIIEBBIX NOBEPXHOCTEH OCYNIECTRIAIOTCA
¢neuHanbpHpME mpaBogaMu. Haniune Takux aBTOMATOB NO3IBOJNALET CYECTBEH-
HO YAYULHTh XaPAKTePHCTHKH YCTOHYMBOCTH H YNPaBIAEMOCTH camMone-
TOB-"GecxBOCTOK” .

Takum 0BpaioM, CO3NANHE CAMOTIETA H IUTaHepa cxemsi "GecxpocTra™ ¢
YOOBRETBOPHTENBHMIME XAPAKTEPHCTHKAMH YCTOHYMBOCTH H YNPABAACMOCTH
ABNHETCA AOCTATOYHO CIOXHBIM AenoM, OmHaxo Mbl BHAGNH HApAdy ¢ 3THM,
YTG TIO JaHHOH CXEMe CTPCHIIMCh H 3KCIUTYATHPYRTCA HEKOTOPHIE COBpeMEeH-
Hble camoutethi. bonee Toro, Kak 370 BBITEKAeT H3 aHATTH3A 3apyGexubIX wece-
ROBAHMI*, MO cxeMe “'GecxBOCTKA™ MOTYT OBITh CO3BAHBI fIACCHNMPCKHE CAMO-
JIeTHI. Banekok NEPCNeKTHBH, NPEAHA3HAYCHHBIC [UTA IKCILTYATAUMH Ha CKKOPO-
ctax, npubmwxaonmxes kK M = 6. Tak, nanpumep, bupma CIIA “Kousap™ pas-
paforana MpoeKT EUMEp3BYKOBOLO MACCAKHPCKOTO CaMOJNeTa- GecxBocTxa”
Ha 200 naccaskMpoB, paccUMTAHHOrO Ha cKopocts 6400 Kmfy, npM mansHOCTH
monera 92009300 km. Ero nofetHas macca OHEHHBALTCH npHMepHo B 250 T,
WIMHA coctapaser 100 mMeTpoB, a pasMax TpeyronsHOro kpeiia — 30 M. Camo-
JIET PacCUNTAH HA NEPCOKTHBHBIE ABUTaTeNH ¢ TATOR 160 T,

Hpyras camonernas dupma CUA "Ikeuepan-TlafinamMuke” Take npen-
CTABMIZ OPOEKT AHATIOTHYHOTO THHEP3BYKOBOrO TACCAXHPCKOr® CaMoNera
TAKO e CXEMBI ¢ JaNbROCTbIO NoJieTa 9200 kv 1 noJIeTHOH CKOPOCTDIO, COOTRET-
creywnieii M = 6,0. B 060ux IpoekTax caMoNeToR HCNOJILIYIOTCA NEPCNEKTHE -
Hble TYpOONpPAMOTOUHbIE PEAKTHBHBIE [ABMraTesId, paboTamlle HA BOOOpPOOE.
BepTHkambHoe oONepeHue NpacnolIOKEHO O NpoaonsHod ocH drozenaxa.

PasyMeercs, cO3daHHe TAKOTO CAMOYeTa ¢ IBHrare/lsMH pATeKoil nepeie-
KTHRBI TIpeACTABNAeT cOO0N COMHeillyI0 HHKEHe PHYIO 3312y, TeM He MeHee
AR ee pellleHia KOHCTPYKTOPBI NpUHMIH cxeMy “GecxsocTika’ Kak Hanbonee
nenecoofpastylo. . '

* [ayxman SL.H., Kasanckuit B.H.. OcHoBu paspaoTk# FAMEPIBYKOBLIX NMACCANHP-
ek camoneroB. Pura, 1971.C. 122,128,
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S Zel

NPHITOKEHHE

HaHHpie HEKOTOPBIX CAMONETOB THAA “HecxBOCcTRKa™

€01

Fon Koncrpykiop win Haapauue uns Mapka Tt P, kH (gna
co3na- dupma CHITO- TPO) LM My, KO o /S " max
HHA BOR N, kBT (Ona Him? KMfu ',
yeTa- NAP u L)
HOBKH ’
1897 K. Apep “ABHOH" AP 2x14,7 16 400 72 -
1906 X. Inexammep “InexaMmep-2 nn £3.2 9.3 180 485 65
1910 M. HanH -5 nna 44 14,0 700 143 85
1924 P. Apuy Bunnai Apay nn 96 9.0 - - -
1926 B.M. Yepanoseoknii BHY-3 nn 13,2 9.5 230 120 80
1931 A. Comenenxodd o-2156 - na 294 L} 540 310 160
1932 B.M. Uepanorckui BHY-7A nn 73,5 12,5 BB6 300 165
1931 A. Murnum “Mennta-I" na 26,4 13 520 210 155
1932 B.H. Uepanoscxuit BHY-11 )3} 17,7 11 - - —
1933 P. Xoddman "3pyn” ni 294 6,7 350 180 155
1934 ILT. Benunr XAH-4 I 73.5 12,0 850 400 180
1935 B.H. YepaHoBckHit EHY-14 nn T35 16.2 1900 316 220
1935 0L ®orens AY-10 nn 55 10 545 300 165
(936 A.A. Hasapes XAH-3 nn 13,5 2250 290 130
1936 K. A. Kanuiimt K-12 [ 2x 352 4200 580 219
1936 A Jlunaum DI’'s-39 nn 55 600 445 220
1937 B.A. Ywkencwui BOK-5 ni 73.5 764 340 174
1937 B. Barepman “Ippoyoun™ nn 73.5 1170 480 185
1937 A.C. Mockanes “"Crpeita™ fLJ1 103 650 485 310
1938 B.H. Yepanosckuin EWY-20 19} 13.2 A 287 320 140
1940 B.H. YcpanopckHil Bi4-21 [a 162 6.75 643 15 320
1940 B.N. Benagcr NB-JIK H I 20700 21.6 9285 1630 488
1944 B. Xopren Ho-Ele 31} 22 20,5 430 t20 140
P. XopTeH
1347 I Hoprpon Y 13-49 TrA 8x18.7 52,4 F6R00 2600 K315
1947 . TMaitan AP-10 “¥Ynunnan™ nn 70 4,95 435 435 230
o Xe - TP 17 L9 4200 1560 974
1947 Hc Xcauanenn DH-108 1) 2080 1130
948 Yanc Boyt” "Karnace™ PR %213 11,8 3600 2
195] “Oyraac™ L1811 "Cranpet™ TPA 526 10,2 9100 1750 13!!
1952 "Aip'()‘} “Byakan i" TP 4% 43 30,2 68000 3100 1000
1954 ¥, Tation Pa-49 TPLL 1.6 S5 630 65 o
Lo anall ‘b TPA 45,36 8.2 6100 1830 2100
1954 “'®aiipu I-D-2 ) ) 2500 1100
1955 SAAB--Cranust SAAB 1-35 "Hparxen™ TP 79 9.4 12600 2 20
1959 M A. Ky3nos MAK-15M nn (8.5 10,4 360 286 L
“Konnp” “Iensta Oapr™ I-106 Ly L1Q L6 13700 2200 2400
1926 “Komnon "Xacncp” B58 TPI 4x70,7 17,3 74000 5100 2228
{328 'ﬁﬁi‘:n "erlpax‘:"l\" T#A 1768 1.9 33000 4200 2300
1964 Ul owvenn AV-H0 1na 6.4 7.0 350 32 I’T’O
1964 Jlowkxun” SR-71 TPL 2% 145 16,9 77000 4600 320
1966 11 Baiix JD-2 14 132 6.87 862
1968 KB um. AL Tynonesa Ty-144 TPO 4200 _ 288 180000 4118 .27.388
1969 “3ion Anwachon™ "Konxopa™ TRO 474172.6 5.6 175000 490} 2
: 2
- 61 " ApBarer” nn 77,5 $.8 785 534 260
19271 P. Haiian Pa-61 " ApGaie 3660 7340
1978 “laceo™ “Mupaw® 2000 TPl 90 Q.0 15060 2

—p———————

Mpuitateic obosHauckua: [TAP — napoBof nRUTaTENh: fl]] — nsuratens BHY¥peltero cropaHHs: N, KBT — MOUHOCTS ABATaTend; £ — 1ara
puurateas; { — pasmax xKpblng; #7, — MAaccu aniapara; ! 8~ ynensian Harpy3Ka Ha xKpbilo! Finax — HauBonewan ckopocts.
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[aHusle HEKOTOPBIX TUTAHEPOB TUNA HecXBOCTKA™

E_ Konctpykrop

Hassanue vin
MapKa L HTH iMpa
"Hanonna™ ®. Bene
BHY-2 bE.H. Yepanoperuil
BHY-4 B.H. Yepanonc kit
BHUY-8 B.H. Yepanosckui
ENY-11 b.H. Yepanonoruid
B1Y-12 B.H. YepaHoBCKHA
BHY-13 B.H. Yepanopokait
AK-1 H.K. KocTeHko
B.B. PaywenGax
AV-3 . ¢orene
“M.1L Thocterues™ [LI. Bewnur
MAK-2 H.K. KocTeHko
b.B. Paywenfax
HALCH-2 B.H. benxen
HATH-1 AA. Cetlbkop
MAK-S M.A. Kylakos
BII-3 B.H. Bensen
MAK-12 M.A. Kylakop
Ho-11 B. XopreH
P. XopTen
DM-1 AL JIprnuw
Ye-22 B.W. Yepanosckui
AV-36 ill, dosens
MAK-15 M.A. Ky3akos
MAK-15m M.A. Kysaxos
MAU-68 B.N, Nywikun
"Mywnnka®
AV-361 . Gopene

Ton f.m X TN L UYncno
CO3ma- Him?* YNcHOB
Aus IKUILAAC
1946 12 4.5 60 — 1
1924 10,0 4.5 63 14 1
1925 11.4 6.5 68 16 1
3929 10,8 8.3 93 17 1
1932 11,0 1.3 111 17.0 1
i932 14,2 10 9% 19,0 1
1933 14.3 10,2 83 0 1
1933 13,8 13,4 132 19.0 1
1933 12,9 8,3 90 21,0 1
1934 10,9 53 146 - 2
1934 130 14.9 170 18,0 1
1934 14,3 1,9 165 t8,0 L
1934 12.0 8,0 L46 17,2 1
1935 2.6 6,75 L06 16,0 1
1936 20,0 16,6 183 21,8 2
1937 13,3 1.9 151 18,4 2
1938 .0 L1 87 28,0 1
1945 5,9 1,8 280 - 1
1948 7.5 4 160 156 1
1953 11,95 iQ 158 24,1 1
1956 10.4 8.6 1719 17,0 1
1958 10,85 9,0 183 18,0 1
1970 10,0 8,54 167 21,0 1
1974 134 12,3 250 28,0 1
IpaiaTbie oGo3HadeHnA: { — paaMax KpbLIa; A — yOAuHeHHe KPBUTE; mof'S — YOeNEMad HAMPY2IKA Ha KpLUIo; kmax — HaHOOTRLIee KAYeCTRO

MA3HHPOBAKHA.
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HB Nt 5830
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