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AHHOTAIMSA

IIpeameToM MCCI€I0BAHUSI SIBIISIETCS AAPOIUHAMHAYICCKAA KOMIIOHOBKA

JIETAaTEJIBHOIO  ammapara, IPEeIHA3HAYeHHOrOo Uil IIEpEeBO3KM  TIPy30B B
TPYAHOJIOCTYIIHBIE paioHbI ceBepHOU yacTu Poccun u JlanbHero Bocroka.
JlerarenbHble anmapaTel (JIA) TpaauIIMOHHON a’3pOJMHAMHYECKON CXEMBI
(prozensx B BUAe TpyObl U HECYIIME KPbUIbS) MOKA3bIBAIOT CBOIO SKOHOMHYECKYIO
HEA(P(EKTUBHOCTH B ATUX palioHaX M3-3a HEOOXOJUMOCTU CTPOUTEIHCTBA OOJIBIIOTO
KOJIMYECTBA KAYECTBEHHBIX [UIMHHBIX B3JIETHO-IIOCAIOYHBIX IOJIOC. S cuMTaro, 4ro
3¢(GEeKTUBHBIM  pelieHueM mpobiieMbl MoryT ObiThb JIA, oOCHOBaHHBIE Ha
HECTaHJApTHOM a’poauHaMuyecKod cxeme. ILleJabl0 TpoeKTa SBISAETCA IOUCK
a’polMHaMUYecKoi cxeMbl JIA, mo3BosIsONIel CHU3UTh TPEOOBaHUS K a3pOAPOMHOMN
UH(QPACTPYKTYype M MEPEBO3UMOMY TIpy3y, C M3IOTOBICHUEM JICUCTBYIOIICH
paguoyIpaBiIsieMON MOJIETIN.
JI1st AOCTHOKEHUS ATOM e ObLII0 HEOOXOAUMO PEIIUTh 3a1AUM:
— aHaNM3a UMEIOIIMXCA PELIEHUM, pa3pad0TKU COOCTBEHHOW KOHCTPYKIIMH
JIA ¢ moucCKOM COOTHOIIEHUN pa3MepoB U (opM, pa3MEUICHUs Yy3JI0B U
AJIIEMEHTOB a3POIMHAMHYECKOTO YIIPaBJIEHUS, CLIIOBOM YCTAHOBKH;

— M3rOTOBJICHHS HECKOJBKHX BAapHAHTOB JACHCTBYIOLIMX MOJENEH C HX
MOCJIETYIOUMMHU UCTIBITAHUSIMU B TIOJIETE U JOPAOOTKOM.

AHaM3 HENOCTAaTKOB THIIOBOM a’pPOJMHAMUYECKOW CXEMBI CaMOJIETOB
MO3BOJIMJI MHE OCTAHOBHUTBCS Ha AJBTEPHATUBHOM CXEME - «HECYIIMH KOpPIyC C
KaIUIeBUIHBIM mpodunem». S cuuTaro ee NEepClneKTUBHOM i JOCTUKEHUS
IIOCTABJIEHHOW wenu  mnpoekra. JUIsL  [mpoBEepKHM  3TOr0 s MCIOJIBb30BAI
MOJIEJIMPOBAHUE - MHOM JIMYHO OBUIM M3rOTOBJIEHBI PaAHOYyNpaBIsieMble MOJIETH, Ha
KOTOPBIX 51 IPOBEPHUI BO3MOKHOCTH YIIPABJICHUS, yCTOMUYMBOCTD B MOJIETE, ONPEIETHII

Harpy304Hy0 CIIOCOOHOCTb U IPYTO€.



Ha ocHoBe cepuii ucnbiTaHUM 51 cliesiall BBIBOJIBI, YTO JIA, MOCTpOEHHbIE TIO

a’pPOAMHAMHUYECKON CXEME C HECYITUM KOPITYCOM:

1) sSBASIOTCS MEPCHEKTUBHBIMU JJI CO3JAaHUS aBHAlapka CO CHUYKEHHBIMU
TpeOOBAHUSAMH K a3POIpOMaM;

2) umeroT 00IbIIyI0 cBOOOAY K (opM-(haKkTopy MEPeBO3UMOr0 B HUX Ipy3a U
BBICOKOE COOTHOIIECHUE «ITOJIC3HBIM 00BEM/pa3Mephl», YTO TIO3BOJISIET UX
UCIIOJIb30BaTh KaK YHUBEPCAJIbHBIC TPAHCIIOPTHBIC TIAT(OPMBI;

3) 00J1aJa0T MOBBIIIEHHON KUBYYECThIO KOHCTPYKIUH.

O0JacTBI0_NIPHMMEHEHHUS] PE3YIBTATOB IMPOCKTA ABJIANOTCA CO3JAHHBIC .HA,

KOTOpbIE CTaHyT OCHOBOHM Oyjaymiero aBuamapka B paioHax Kpaitnero Cesepa,
CeBepHoro Mopckoro nyTv, Ha JlanpHeM BocToke M obOecrieyar BBINOJHEHUE
nopyuenud Ilpesumenra P® wu Ilnana npaButenscrBa mno passururo Poccum.
Co3nmaBaembie JIA 1103BOJIAT:

— JIOCTaBISATh KPYIMHOrabapuTHBIE TPy3bl HEMOCPEACTBEHHO K MECTY
Ha3Ha4YeHUsI ¢ 0€3a3pOJPOMHON MTOCAIKON/B3JIETOM Ha BOAY, CHET, POBHOE
nosie. I'py3oM MoOryT OBbITh HEpa3z0OpHbIE KOHCTPYKIHMH, KOTOpbIE HE
yMenaroTcs B (Pro3esishk THIIOBOTO caMoJieTa CpeIHero Kiacca,

— obOecneuuTh ObICTpYHO cMeHy Tuma r1py3a JIA ¢ moMoursko
CTAHJAPTU30BaHHBIX ~ CMEHHBIX  MojayJeH-kamncyn  (IacCakKUpCKux,
criacaTeNIbHBIX, MEUIIMHCKUX, TPY30BBIX U MX KOMOWHAIINN).

PesynpTaThl TmpoeKTa TakKe€ MOTYT TNPUMEHSATHCS JUIsl  CO3/JaHUs

majorabaputHbix OecioTHBIX JIA (BIIJIA), oGmamaromux OOJBIIMM TOJIE3HBIM
00BEMOM MpU MaJbIX rabapuTax C MOBBIIIEHHOW MPOYHOCTHIO U KUBYUECTHIO MPHU

BHCIITHEM BOB)IGIZCTBPII/I Ha HHUX.



Copaep:xanue

AHHOTALIHIS ..o e e e e e e e e e e e e e e e e e e e e e e e ee e e e aee e et e e eeaeeeeneeeeaneeeennaeeennaaeennns 2
COMEPTRAHME .........ooevveeeiiiieeeiieeeetteeeeteeeeteeeeateeeaateesessaeeasssaeeansseeesnsseesansseesansseesnnssesennns 4
BBEIMEHME ......oooiiiiiiiiiiiiie ettt ettt e st e st e e st e e ee e 5
1 Pa3padorka neiictByromeit Moaeau JIA ¢ HECyIIIMM KOPIIYCOM ............cccvveenneen. 13
1.1 Pa3padoTKa MepBOro BAPHAHTA MOMCIIH ......oeeenrieenniieeniieeenireeenneeeenaeeeennnne 13
1.2 VICHIBITAHMS HA KOPIE.......eeeeeeririieeeeniiieeeeenittteeeesurereeessnnseeeessssssseesssssseeeesnns 16
1.3 JlopadoTka MOIeH (BTOPOM BAPHMAHT).........ueeeeeririeeeeeriiieeeeenninireeeennnneneeesnns 16

1.4 Hrtorosasi KOHCTPYKUMSA CO3AaHHOM MoaeH. Ee mapamerpsl,

CROCCTOMMOCTD ... .eeneeeeeeee e e e e e e e e e e e e e ea e e e s eaesenaeaneeanaraneeeneeaneeenesenaeenaaeannns 19
BAKITIOUCHIEC «.....cooeeeeeeeeee e e e e e e e e e e e e e e et eeaaaee e s aaeeaaeanseenasannseanessnseanasenaseenesenasennaees 21

CIIHCOK MCHOJB30BAHHBIX MCTOUHMIKOB......ccuueeeeeeeeeeeeeeeeeeeeereeseneeeeeseneeeenesenaeeeaaeennns 24



BBenenue

PazButne CeBepHoro mopckoro mytu (CMII) — ato cTparernyeckas 3anaua,
CTosIIIas Mmepes Halel cTpaHoil Ha Onuxkaiiiiee necaruiierue. Ee pemienne mo3Boyiut
KaK CO37aTh HAMKpaTYAWIINKA TPAHCHOPTHBIN MyTh JUIsl MEXIYHAPOJHBIX MEPEBO30OK
Mmexay EBponoii u Asuelt (pucyHok 1a), Tak ¥ cTaTh OCHOBOM aiisi pa3Butus Cubupu,
Apxkruku u J{aneHero Boctoka.

Ha pucynke la moka3aHbl MOPCKHE ITyTH, COCIUHSAIOIIME CTpaHbl EBpomnsl U
A3zun, - FOxubIi myTh yepe3 Cya1kuil kaHall (0OTMeUYeH KpacHbIM 11BeTOM ) U CeBepHBIit
nyTh (OoTMedeH cuHUM). PaccrosiHne w3 rosuia”ackoro mnopta Porrepmam 10
anoHckoro nopra Mokorama o FOxuomMy MopckoMy 1yt coctaBisieT 11205 Mmopckux
MWJIb, a Npu ucnoiab3oBanuu CMII - 7345 mopckux munb. Tak, B cpelHeM st
nepexoaa u3 EBponbl B Kuraii npu ncnons3oBann Cys1KOTO KaHAJIA HY>)KHO 35 qHen
1 875 ToHH Ma3yTa, a o CeBMOpPITYTH HYKHO Bcero 25 aHel u 625 ToHH MasyTa [1].

Hpyras ctparernueckas 3anada Poccun — pazsurue JlansHero Boctoka B cBere
conmmxenus Poccum ¢ Kutaem u npyrumu crpanamu Boctoka. Ilpesunent Poccun
00o03Hauni [lanbHuii BocTok mpuopuTETHHIM PErMOHOM U [TOCTABHII 337a4y NOBBICUTh
cBsi3aHHOCTh Tepputopuil. CMII obecrieunBaeT CBA3b MEXKIY KIHOUEBBIMHU
MPOMBIIICHHBIMA KJIAaCTEPaAMU CTPaHbl M HMCHOJIB3YETCS ISl TOCTABKH IOJIE3HBIX
uckonaeMbeix otr Hopuibsckoro komoOunata, Boctouno-Cubupckoro HedTerazoBoro
KOMILJIEKCa,  JAO0ObIBaroluMx  npeanpustuii  SAxytuu, Maragana, YykoTkw,
JIECOAKCIIOPTUPYIOLIUMU MPEANPUATUIMHU ApXaHTeIbCKOM 00J1aCTH U MHOTHX JPYTHX.

B nacrosmumii momeHT peanm3yercs DenepanbHbli NpoekT «Pas3Butne
CeBepHOr0o MOPCKOT0o MyTH», co31aH0 MuHucTepcTBO pa3Butus JlansHero BocToka,
Ha rOCYyJapCTBEHHOM YPOBHE NPHUHSATHI MPOrPAMMBI Pa3BUTHUSI PETUOHOB, YKasbl U
MOCTaHOBJICHHUSI.

st Toro, uroosr CMII paboran sddexTuBHO, HYKHO MOACPHU3UPOBATH
MOPTHI WJIK MTOCTPOUTH HOBBIE (PUCYHOK 10), 00yCTpOUTD CKIIaJlbl, HHPPACTPYKTYPY U
oOecrieuynuTh 0€30MAaCHOCTh, BKJOYAs NpU HEOOXOAUMOCTU OBICTpHIE aBapHiHO-

criacaTesibHbIe PabOTHI.



CANADy

NORTHERN SEA ROUTE ALASKA

Travel time
35 days

KAZAKH

SUEZ CANAL ROUTE

Travel time
48 days

TMeTponaBnosck-
KamuaTckmid

INDIA

< Canal route

Indian Ocean

(a) S ©

a - BApUAHTHI TPAHCTIOPTHBIX MYyTEW, COEAUHSIONMX CTpaHbl EBpornibl 1 A3uu,

0 - ocHoBHbIE TOpTHI CMII

Pucynox 1 — CeBepHbIii MOPCKOU MTyTh

OpnHako, CYIIECTBYIOT MPOOJIEMBbl, 3aTPYAHSIONINE OBICTPYIO peaU3aIIo
wiaHoB. M B mepByro odepenp, - TpaHCHOpTHBIE. lIpu BBICOKOM CTOMMOCTH
CTPOUTEIBCTBA IOPOT HA BEYHOM MEP3JI0TE€ OUYEHb TPYAHO YJIYUYIIUTh TPAHCIOPTHYIO
JOCTYITHOCTh HACEJICHHBIX ITYHKTOB B YIAJICHHBIX peruoHax. COrIacHO mociieqHeEMY
noknanxy MuHuCTEpCTBA TPAHCIIOPTAa, CTOMMOCTh 1 KM AOPOrU B 2 MOJIOCHI HA BEYHOMN
Mepaiiote coctapisieT 170 miH. py6. K 310l crouMoctu 100aBsIOTCS 3HAYUTEIbHBIE
3aTpaThl Ha ONEPATUBHYIO YOOPKY CHEra v TeKyIIUi PEeMOHT.

Nmeromumiicss aBUallMOHHBIA TPaHCHIOPT TpeOyeT pa3BUTOM a3pOJAPOMHON ceTr
C JUIMHHBIMU B3JI€THO-TIOCAJOYHBIMU TOJIOCAMHU, KOTOpPHIE CTPOUTh B CEBEPHBIX
palioHax 4Ype3BbIYAMHO Ci0KHO. [loaTomMy aBmamusi ceddac IOCTYNHA TOJIBKO B
KpYIHBIX ropoaax. Bo MHOruX oTnaneHHbIX peruoHax Poccuu - cnoxXHbli KIUMaT, U
CaMoJIEThI IOJKHBI OBITh MPUCTIOCOOIEHBI K HEMY. Ceiluac OCHOBHBIMU CaMOJIETaMuU
apistorcss AH-72 n NJI-76, HO OHM ceidac y>Ke U3HOILIEHBI U YCTapeH.

s 6e3omacaoct CMII HemoCcTaTOUYHO HA3€MHOM IMOMCKOBO-CIIAcaTeIbHOM

TCXHUKH U CYJOB - HYKHA CIICTIHAJIbHAs 66333p0l{p0MH3§[ cIracaTrcjabHas aBHalu.



Heap0 Moero mpoekra SBIAETCS MOUCK a’pOJMHAMHYECKOM cxembl JIA,
MO3BOJISIONIEH CHU3UTH TpeOOBaHUS K  a’dpOJAPOMHOM HMHPPACTPYKTYype U
IIEPEBO3UMOMY TPYy3Y, C U3TOTOBJIECHUEM JICUCTBYIOIIEH PAIUOYIPABIIEMON MOJEIH.

B pesynbraTe n3ydeHus myOiauKauili U Hay4dyHbIX cTaTed (Hampumep, [4, 5])
MHE CTaJIO SICHO, YTO TUITOBAsI adPOJAMHAMHYECKAS CXEMa CaMOJIETOB KapAUHAIBHO HE
MIO3BOJISIET CHU3UTH TPEOOBAHUS K a3poapomMaM. [IpocTpaHCTBEHHOE pa3HECEHUE CHUITBI
TSKECTU U TIOJTEMHOM CHIIBI (TOYKU MPUIIOKEHUS CHIT TSXKECTU paclpeiesieHbl B0
¢rozensoka-TpyObl, a MOAbEMHAsI CHJIa KPBUIbEB - MOMEPEK) TpeOyeT MpUCTaIbHOTO
BHUMAaHUS K KOHCTPYKUWHU LICHTPOIUIAHA U SIBIIAETCS «Y3KHM MECTOM» IPOYHOCTHU
Bcell KOHCTpyKUuHU. Dro3essk B BUJE TPYObl NUKTYET JKECTKHE YCIOBUS K (HOpM-
dakTopy W pa3MepaM NEpPEeBO3MMOIO Ipy3a, a IOMNBITKH YBEIUYUTH JUAMETP
(ro3ernska Hen30€KHO MPUBOST K CYILIECTBEHHOMY POCTY JIOOOBOTO COIPOTHUBIICHUS.

PemienneM  onucaHHbIX ~— OpoOJEM  MOXET  ObITh  HMCHOJIb30BAHHE
aJTbTEPHATUBHOM CXEMBI - «a3POAMHAMUYECKHU HeCylui kopiyey [5, 4]. B Tabnune 1
A TI0Ka3aJl pe3yJbTaTbl CpPaBHEHUA €€ C TPAAMIUMOHHOM a’pOJAMHAMUYECKOU
KOMIIOHOBKOM caMoOJeTOB. [Ipm cpaBHEHMM S pPacCMOTpPEN HKCIUTyaTallMOHHBIC

KpUTEPUH U BOMPOCHI 0€30M1aCHOCTH.



Ta6nuna 1 — foctonHcTBa 1 HenocTatku JIA ¢ pa3HBIMU a3pOAMHAMUYECKUMHU

KOMIIOHOBKaMH

Kpurepun
CpPaBHEHUS

A3p0I[I/IHaMI/I‘{€CKaSI KOMIIOHOBKaA

TpaILI/IHI/IOHHaH CaMOJICTHas

«AdPPOJIMHAMUYECKH HECYIITHI

I1eMeHmo8 YNpasieHus,)

KOPITYC»
+ +
OGecricucHyie 3ampamei Ha yKpenieHue Bexmopa eeca u noovemmnoi
npousocts | YeHmponiana. Coommuouwienue cunvl coocuvl. CoomuouieHue
KOHCTPYKITHH obvem/2abapumul - HU3Koe (3a 00vem/2abapumul - 8bLCOKOE
cuem ONUHHBIX KPbLIbes U
¢rozensionca)
— +
/Kecmras 3asucumocme om Memnvuie 831emno-nocadounast
TpC6OBaHI/I5[ aﬂUHHblxp06Hle 63J1eNMHO- nosoca 3a cuem oonvuuelu
K NOCAOOUHbIX NONLOC U3-3d NnOObeMHOU cuvl. Bozmooicen
a’spopomMaM 8bLCOKOU CKOpOCMU 6e3a3p00poMHbIIL 8371€m/N0Ca0Ka
6371€ma/nocaoxu HA POBHbIE NOBEPXHOCMU (T1€0,
CHee, 600a)
+ +
Tones ki Hebonvwoti, onpedensemcs bonvwou. Hcnonvzyemces
oBBeM Grozensicem-mpyoou. Ilpu BHYMPEeHHULL 00beM HeCcyue2o
nonvimke y8eauuums, pacmem Kpblia
7106080€e conpomuenenue
+ +
Tpy30- Hebonvwas. Bozmooicho Bbzcomﬂ.v06ecneuu6aemc;l
nombeMHoCTE|  VEEIUUeHIe MOTbKO 3a cyuem OONbULOU NOBEPXHOCTNBIO
pocma naowaou Kpslia u KOpnyca, Ha KOomopou
Mexanuzayuu 803HUKAem NOObeMHAs CULA
+ +
Xopowas (3a cuem 601611020 Tpebyem oononHumenvbHo2o
Ynpasisie- paccmosiHus om npoooabHOU BHUMAHUS (U3-30 MATIO2O
MOCTb ocU 00 A3POOUHAMUUECKUX

paccmosiHue om ocu 00
INEMEHMOB YNPABIEHUSA, PYIU 8
30He MmypoOyIeHMmHOCMUL)




Ta6nuna 1 (mpogoipKeHue)

Kpurepun
AspoJiuHaMHuyYecKasi KOMIIOHOBKA
CpaBHEHUS
TpanunnoHHas camosieTHas «AdpoarHAMUYECKU HECYIIHMA
KOPITYC»
— +
Bo3moxxHOCTH Hesoamoncho Moocro
MOBBICUTD y
SKOHOMU- (ucnonv3ys sIKpaHubwlil 2¢hgexm
HOCTE B npu nojieme Hao OOILUUMU
HoseTe CHEIHCHBIMU, TeOSTHLIMU U
B0OHBIMU NOBEPXHOCAMU)
+ +
OcHosHble agapuu npoucxoosm Huszkas ckopocmyo 631ema-
besonacHocTh npu 83neme-nocaoke npu NOCAOKU, HO XYJice
8bICOKOU CKOpOCMU YCMOUYUBOCMb NAAHUPOBAHUS
npu omkase ogueameneti

O6o0masi  pe3yabTaThl CpaBHEHUS, CTAHOBUTCA SICHO, YTO PEUIUTh
TPAHCIIOPTHBIE MPOOJIEMBbl PA3BUTHUSL CEBEPHBIX TEPPUTOPUN CTPaHBI MOXKHO C
MOMOIIIBIO  CO3/IaHMsI HOBBIX JIeTaTeNbHBIX anmapatoB (JIA) — 5KkpaHONETOB,
NPUHLIUNHAIBHO  OTJIWYAIOMIMXCS OT TPaJAUIMOHHBIX CaMOJIETOB IO CBOEH
a’pOJIMHAMUYECKON cxeme. 3a cyeT Oojiee BBICOKON MOIBEMHOM CHIIBI BO3MOMKHO
YMEHBIIUTh CKOPOCTH B3JI€TAa/TOCAJKH, a CJIEI0BATEIbHO, CHU3UTh TPEOOBaHUS K
a’pojJipoMaM, a 3a cueT OOJBIIOTO BHYTPEHHEro oObema - TpeboBaHuUsi K GopMm-
dakTopy rpysa.

Nnes co3mate Takue JIA mepUOAUMYECKH BCTPEYAETCS Yy  Pas3HbIX
aBUAKOHCTPYKTOPOB. IT0 U mpoekT Crnupans 70-x romoB [6], u pa3paboTku JIbBa
Huxonaesnua Illykuna (OKHUII) [7], u wuaem NOCTpOECHHS] B COBPEMEHHBIX
KOHCTpyKTOpckux Oropo bounra [4], IIAI'U, npennoxenus crtynentoB MAU
(pucyHOK 2).

Ha caitte AT [8] mnoauepkuBaeTcs, 4YTO OJHUM M3 BaKHEHIIHX

HaIpaBJICHUN pa3BUTUS SBISIETCS «pa3paboTKa HETPAJUIIMOHHOW aBUAIIMOHHOM

9



TEXHUKH, KOTOpasa MOKET 00eCIeYnuTh KayeCTBEHHBIM CKa4yoOK IIO CPaBHCHHIO C
O9BOJIIOIMOHHBIM COBCPIICHCTBOBAHUCM)). Ilo uX oIleHKaM HCIIOJIb30BAHHUE HOBBIX
NCPCIICKTUBHBLIX a3POJUMHAMHUYCCKUX CXCM «MOXKCET CHU3HUTH OKCILUTYaTallHOHHBIC
pacxoJbl B TaKOH K€ CTCIICHHU, KaK U JOCTHXXCHUA 110 CO3JaHUIO OOBIYHBIX JaJIbHUX

MarucTpajabHbIX caMoJIeTOB 3a nocieanue 40 ner».

(1)

a - npoekT «Criupanby, 1975 r. (I'.E. Jlo3uno-Jlo3unckuit),
0 - mpoekT KomMmnaHuu «bouHY,

B - KOHCTpyKTHBHAas uaes LIAI'U,

T, 1 - IpeJIoKeHue cryieHToB MAU

Pucynok 2 — IIpototunsi JIA ¢ HeCylUM KOPIyCOM

OtaenpHO cleayeT OTMETUTh KOHCTPYKTOPCKYHo uuero JIbBa HukomaeBnuua

lykuna. 1o mpoekt skpanoaeta DKUII [7], nax kotopeiM nuta padota B 80-x u 90-

10



X Tofa npouuioro Beka B aBuakoHuepHe «OKUID» (oauH U3 BapuaHTOB MOKa3aH Ha
pucyHke 3), OJIHaKO M3-3a MpeKpauieHus (PUHAHCUPOBAHUS T'OCYIAPCTBOM PabOTHI
ObLIM CBEpHYTHI. [IpeasioxKeHHbIe MM JIETaJbHbIE anmnapaTbl MPeJHA3HAYAIUCh IS
MOJIETOB HE TOJIBKO 3a CYET IKPaHHOTO 3(PdeKTa, KOTOPBIM MPOSIBISETCS HA Majou
BBICOTE - 710 5...10 M OT 3emMiiH (4TO UCTIONB3YIOT KIACCUUYECKHUE DKPAHOILIAHbI), HO U
JUISL TIOJIETOB Ha 00Jp1Ioi BbicoTe (10 10 KM) — M O3TOMY MX CJEAYyeT OTHECTH K

9KPAHOJICTaM.

YNPOWEHHBIA NPHHUKN AEACTBUA

ANMAPAT CNOCOBEH BINETATL M NPUSEMNATLCA
HA NIOEOMA NOBEPXHOCTH, BKAKQUAR
BOLY. NECOK, CHEr ¥ NEQ

N NBATATENM
Buogrue Buroamwe
orocpeTan LT orptpLTen NOTOXM BOAYXA
ANR YNPABNEHKWA
T W3 CCUMARKMOTO AIBNCHID MISEr I CLEr POTOC) AHOM

34 CYET NPOXOXKAEHAR BOIAYLIHOMD NOTOKA &\
YEPES TEND ANNAPATA YCHNMBAETCA NOALEMHAR -
CHNA ¥ COKPALUAETCA PACXOA TONAKBA

NPEANONATAEMBIE XAPAKTEPHCTHKH

IKMNAX SYEN.

B3NETHAR MACCA 307

CXOPOCTL 700 KMMAC

BLICOTA NONETA 13KM BONLWAE NOTPY3CUHLIE OKHA
AANBHOCTL NONETA 6000 KM T—

T i1 '} BCNOMOTATENBMBLIE KPBUILA

MACCAXMPOBMECTMMOCTL 300 9EN, BECCTOENHBIA NONO3-LWACCH

Pucynok 3 — IIpoext «OKUII» (Dkonorus u nporpecc) JIba lykuna, 1990 r.

Cnenyer OTMETHTh, UYTO HECMOTpPS Ha HaJIWYUWe MyOJMKanuid o
MEPCIEKTUBHOCTH TaKoi KOMMOHOBKHU JIA (0COO€HHO y Hac B CTpaHe), 10 CUX MOp B
MHUpE HE cylecTByeT AeicTByronmx JIA ¢ aspoarHaMUyecKol KOMIOHOBKOW THIA

HECYIIMM KOpIyc», MO3TOMYy pa3padorka B PoccuM TakKMX 3KOHOMHYECKH

nepcneKTUBHBIX JIA Upe3BbIYaiiHO AaKTYAJILHA.

B cBoeit pabote s BbIOpan kKarieBUIHbIN Tpoduis kKopmyca JIA (pucyHok 4),
KOTOPBIM OTIMYAETCA OT MOJenu CcTyaeHToB MAW [5] nyuymedn cXoguMocCThrO
BO3AYIIHBIX IIOTOKOB B KOPMOBOW 4YacTh. f CUMTal® Takyl0 KOMIIOHOBKY
MEPCHEKTUBHON ISl JOCTUKEHHS ITOCTABIEHHOMW LIEJIU ITPOEKTA.
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Pucynok 4 — KaneBuaubiit mpoduiis MO IpeajiaraeMoro MHoM JIA

ILTDI JOCTHIKCHU S IIOCTaBJICHHOM B IIPOCKTC LCIN IIPpU pa60Te HaJI0 ITPOCKTOM

s pelaj ClIeayoIme 3a1a4uu:

nouck mHpopMaimu 06 umerommxcs JIA ¢ aspoauHaMHUECKH HECYIINM
KOPITyCOM U UCCJIEJOBAHUSIX B 00JACTU UX KOHCTPYHUPOBAHUS;

CpaBHEHUE JOCTOMHCTB u HEJ0CTATKOB TpaJAULIMOHHON
a’pOIMHAMUYECKON CXEMBI CAMOJIETOB U CXeMBI JIA ¢ HECYIIIMM KOPITyCOM;
OPOEKTUPOBAHWE M MOCIEAYIOIIee  MU3TOTOBJIEHHE  COOCTBEHHOM
KOHCTPYKIIMHU JEUCTBYIOIIEA MOJICNIN paauoynpasisieMoro JIA ¢ mouckom
COOTHOIIEHUN pa3MepoB U (opMm, pa3MEIIeHUs Y3JI0B U 3JIEMEHTOB
a’pOAMHAMUYECKOTO YIIPABIICHUS, CUIOBOW YCTaHOBKH;

UCIIBITaHUS MOJIETIM Ha KopJie (Tpoce);

nopaboTKa MOJICIIH;

UCIIBITaHUSI 1OPA00TAaHHON MOJIENIM Ha KOPJIE;

WCIIBITAaHUSI TOTOBOM MOJIEIN B CBOOOHOM PaIuOyIIPaBIsieMOM IOJIETE.

B paMmkax mpakTH4eCKOTO MOJEIMPOBAHUS MHOW JTUYHO OBUIM M3TOTOBJICHBI

pPaauoyImnpaBIsICMbIC MOJCIN, Ha KOTOPBIX S IHPOBCPUIT BO3MOXKHOCTHU YIIPABJIICHHA,

YCTOMYMBOCTD B MOJIETE, ONIPEACIIIII HArpy304HYIO CIIOCOOHOCTH M IPYTOE.

Takum o6pa30M, B IMPOCKTC A HCIIOJIB30BaAJl TCOPCTUICCKUEC MCTOAbI: aHAJIN3

MCTOYHHUKOB HWH(pOpMAIMKU, pacyeT NapameTpoB MOJEIH, a TaKXKe MPaKTUYECKHE:

MOACIUPOBAHHUC U CPABHUTCIIBHBIC UCIIBITAHHA.
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1 Pa3zpaborka geiicrByouieit moaesn JIA ¢ HeCyluumM KOpIycom

1.1 Pa3paboTka nepBoro BApUaHTa MOJeJH
[Tepen coznanuem moaenu JIA s pazpabotan 3D-mozaens B mporpamme Blender
3D, ¢ momompio Hee s pazoun mozaenb JIA Ha meramu (PUCYHOK 5), BBISICHWII

COOTHOHIICHUC UX PA3MCPOB U HpO(l)I/IJII/I, OIIPCACIINII TCOMCTPHUCCKYIO KOMIIOHOBKY.

aTepuan

© Marepuan.023

Pucynok 5 — 3D-monens B nporpamme Blender 3D (pa36uBka Ha fgeTann)

Ha sTane mpoekTupoBaHuy s MIIAHUPOBAII, YTO B KAUECTBE CUIIOBON YCTAHOBKH
B MOJIEJIM, B KOHEYHOM cyeTe, OyAyT HCIOJIb30BaHbI MMIEIUIEPhl (OHU MOKa3aHbl
cxematnyHo). OgHako, B XoAe padOT 3TOro roja MPUIIOCH MOKAa OrpPaHUYUTHCA
OECKOJUIEKTOPHBIMU  AJIGKTPOABUTATESIME  C  TIpOMeENiepaMyd  M3-3a YTOYHEHUS
TpeOOBaHUI K XapaKTepUCTHKAM UMIEIJIEPOB B XO0JI€ UCIBITAHUN MOJIEIH, a TAKXKe
CWJIBHO BO3POCIIIEH IIEHBI UMITEJUIEPOB (UTO HE TO3BOJISIIO MX MOKYHAaTh «IIPO 3a1macy).

T.x. JIA ¢ aspoguHaMHUECKH HECYIIUM KOPITYCOM SIBJISIFOTCSL PEIKMMH, U MHE
HE yAaJloch HAlTH MH(GOPMALUIO MO MPOEKTUPOBAHMUIO, SI BOCIOIB30BAJICS aHAIM30M
napaMeTpoB IMMPOKO PACIPOCTPAHEHHBIX aBUAMOJIEJICH CaMOJETHOTO ThMa (MCXOs
u3 nyOnukanmii o HUX). B OosbmuHCTBE Momened (HMCKIIOYasl MUIIOTaXKHBIE,
TOHOYHEIE) yJedbHas Harpy3ka Ha KpbUIO cocrasiser 25 - 40 r/mm?. OxumaeMas

Macca MOe Mojienu coctaBisiia 4 - 4,5 kr (MCX0lid U3 Beca MaTepUaoB U Y3JIOB).
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Takum o0pa3oMm, 3HAUEHHE IUIOMIAM AIPOJUHAMHYECKH HECYIIeW MOBEPXHOCTH
MOJIEJTA JTOJIKHO OBITh B auama3oHe 115 - 155 am>.

[lepen MHOM cTOsima 3aja4a NPOCKTHPOBAHUS TEOMETPUU  HECYIIEH
MOBEPXHOCTH P 00eCTIeueHNHU €€ He00X0IMMOH TIomaau. J{Jis 3Toro st uCoJib30Ball
TEOMETPUYECKHE TIOCTPOCHHUSI C pa3OMEHWEeM CJIOXKHOM 1o QopMe HecyIen
MTOBEPXHOCTHU HA IPOCTHIC (PparMEHTHI, BEIYMCICHUEM ILTOIIAIeH BCEX U3 HUX, a TTOCIIE
TOTO - MAacCIITaOMPOBAHUS OOIIMX pa3MepoB, UYTOOBI JOCTHYb HEOOXOIUMOI
TJIOIIA/IN.

Mue ObUIO HEOOXOAMMO OMNPENECIUThCS C IMapaMeTpaMu JBUTATENeH U
nporneiiepoB Kk HUM. [louckaB uHpopmanuio Ha dopyMax aBHaAMOJEIUCTOB B
WNHTepHeTe, U TPOBEIsS CEPUI0 IKCIIEPUMEHTOB C HECKOJBbKUMH JIBUTATEIISIMU U
nporneiepaMu (M3Mepsiach Cujia TATH), i MOoJo0pan BHHTOMOTOpHYIO mapy. Ha
MOJIE/Ib YCTaHABIMBAIUCH JIBE CUJIOBBIX yCTaHOBKU. Kaxkias cocrosiia us:

— OeckomnektopHoro snekrpoasurarens E-Flite Power 10 BL (Brushless)

Outrunner Motor (1100 kV, 3S, 375 Br);

— mpomneiepa tumna 14x7;

— akkymymstopa Vant Battery 5200 mAh 3S 11,1 V.

B xauectBe painoo6opy0BaHUs U CEPBOMPUBOIOB UCIOIH30BAINCH:

— nyJaeT paauoynpasienus Flysky FS-16X;

— mnpuemnuk Flysky FS-16B;

— cepBoMammmHku Micro Servo 9g SG90 (ycuiue Ha Bamy 1,6 Kr/cMm) muist

pa3AeNbHOrO YIPABJICHUS SJIEPOHAMU U AIIEBOHAMH.

Kapkac monienu (pucyHOK - KapKac MOJIEIH,

0 - HaTsHKKA MJICHKU HAarpeBOM,

B - OOIIMIA BU MOJICNIN JI0 YCTAHOBKH JIBUTATEIICH M IIIaCCH,

T - MOJIKJIF0YEHUE Pagro000pyI0BaHMUS,

I - IBa MPUOOPHBIX OTCEKA sl aKKyMYJIITOPOB U PaAU0000PY/I0BAHMUS,

€ - FOCTUPOBKA CEPBOMPUBOIOB, HACTPOIKA MyJIbTa

Pucynok 6) HM3rOTaBIWBAJICS W3 TEHOMOJUCTUPOJIA, OH HMMEET HEPBIOPHI C

MOTIEPEYHBIMHU TIEPErOpOIKAMHU, YTO O00pa3yeT KopoO4yaTyr KOHCTpyKuuio. s
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YBEIMUEHUS J)KECTKOCTH MOJEIH IIacCH ¥ MOTOpaMbl U3TOTOBJICHBI U3 (aHepsl. s
YIIYYIIEHUS] CTAOMIIBHOCTH TI0 KpeHY OOKOBBIE TIOBEPXHOCTH BBITIOTHEHBI MOJ] YTIIOM
60 rpamycoB. CTaOMIM3aTOp MOJCIH U CTOWKH SBISIOTCS CHEMHBIMH JJI YI00CTBA
TpaHCHOPTUPOBKU. {1151 0OsedeHust MoeNu /i1l BHEIIHEW OOIIMBKY MCIOJIb30BaJIach
JaBCaHOBAasl IUICHKA. AKKYMYJATOp M Paanoo00pyIOBaHUE pa3MEIIaioch B JIIOKE,

BCTPOCHHOM B HUJKHIOIO ITOBCPXHOCTD.

a - Kapkac MOJCIIH,

0 - HaTsDKKA MJICHKU HarpeBOM,
B - OOLIMI BUJ] MOJIETIH IO YCTAHOBKH JIBUTATENEH U IIACCH,
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I - MOAKIIOYEHUE PaIn0000py0BaHUS,
1 - 1Ba IPUOOPHBIX OTCEKA JJI aKKyMYJIATOPOB U PaA0000py10BaHHUS,
€ - FOCTUPOBKA CEPBONPUBOOB, HACTPOIKA IyJIbTa

Pucynok 6 — HekoTtopsie paboThI IpH U3rOTOBJICHUS MTEPBOU NEHCTBYIONIEH MOJIEITH

1.2 HcnbiTaHus HA KOpae
HcnpiTanuss MOpOBOJUIMCH € 1€ TPOBEPKH OCHOBHBIX  CHUCTEM,
OaJIaHCUPOBKM  MAacC, PEryJUPOBKU pyJedl  BBICOTHI, TPOBEPKU  CTEICHU
yrpasiisieMocTH. KpaTkuil BHACOPOIMK TOJIETa MOXXHO TIPEACTaBJIEH B IIallKe,

MOCBAIIEHHON TpoekTy 1o cchuike https://disk.yandex.ru/d/2mC7or1eSOj0lw wnmm

[locne mpoBepku XapakTepa [BMXKEHHS MOJEIH IO IOBEPXHOCTH NIpH
YBEJIMYCHUH CWJIbl TATH BBIMOJHSIICS B3JIET C BBIXOJOM Ha DKPAHHBIM pEeXuM (Ha
BbICOTE OKOJIO 1 M). bblia mpon3sBeneHa OanaHCUpOBKa MOJIEIIN C IOMOIIbIO CMEILIEHUS
aKKyMYJISITOPOB M HEOOJIBIIOTO CMEILEHUs BIIEpe]] JBUTraTeseil, Oblla HaiiieHa
ONTUMAaJbHAasl TOUKA KpEeIUIeHUs Kopa K Moaenu. ClieyrouM 3TarnoM OblT BBIXOJ] HA
TOPU3OHTANBHBIN TOJET Ha Ooiblied BbicoTe (5-6 METpOB) U MpoBepka
YVIOPaBISIEMOCTH PYJSIMH BBICOTHI, BBINOJIHEHME TaHraxa. Bo Bcex ciywasax
KOHTPOJMPOBAJIACH CTAOMIBHOCTh CUCTEMBI PAAUOYIIPABICHUS, SJIEKTPONUTAHUS (110
oOpaTHOMY paJiMOKaHAIly TEJIEMETPUHN) U KOPPEKTHOCTh PabOThI CEPBOIPUBO/IOB.

B xozxe ucnbITaHUN CTAO SICHO, YTO MOJENb YBEPEHHO B3JIETAET U CAIUTCA,
BBITIOJIHSET CTAOMIIbHBIN MOJIET, CUJIOBAsl yCTAHOBKA MMEET 3HAUMUTEIbHBIN 3amac TATH,
PYJIM BBICOTBI XOPOILIO CHPABIIIOTCS C BEPTUKAJIBHBIM YIIPABICHUEM MOJIEIIN.

OpHako BBIICHWIOCH, YTO JIETKas JIaBCAaHOBAsl IUIEHKAa OOIIMBKH MOJIEIH
(IMPOKO HCTOB3yeMasi B HEOOIBIINX MOJIETAX) AePOpMUPYETCsl O] HaOerarmum

MOTOKOM BO3/IyXa M CIIOCOOCTBYET CUIILHOM TYypOYyJICHTHOCTH B HOCOBOM YaCTH.
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1.3 dopaboTka moaeu (BTOpOil BADHAHT)
bbio pemieHo 3aMeHUTh OOIIMBKY MOJEIM Ha TOHKHUM TMEHOMOJIMCTUPOII
(3 MM) C OJIHOBPEMEHHBIM YBEJIMUYECHHEM >KECTKOCTHU Kopmyca (pucyHOK 7). bbuio
Oopab0TaHO 3aJHee IIacCH - TEeMeph OHO SBISETCS MOBOPOTHBIM M OCHAIIEHO
PYKUHON (pUCYHOK §). Mojaenb TOTOBUTCS K 3MMHHM HCIIBITAHUSM B CBOOOTHOM
MoJIeTEe Ha YJHIE, MO3TOMY 5 WM3TOTOBWJI JIsi Hee JbDkH. M3-3a uM3MEHEHUil B
KOHCTPYKIIMM MOJIeJIM Hapylajach OalaHcupoBKa. [[Is KOMIEHcCalMyd CMEIEHUs

Macc MPUIIOCH MEPEHOCUTh TPUOOPHBIN OTCEK C aKKyMYJISITOPaMH.

a - 3aMEHa Ha TOHKUU MOJIMCTUPOJL,
0 - UTOrOBBIN BUJ [TOCJIE IINATIEBKU U OKPACKU

Pucynox 7 — 3ameHa OOIIMBKH MOJIEIH

(6)

a- I[Opa6OTaHHOG ITOBOPOTHOC 3aJHCC IMIACCHU,
0 - MU3rOTOBJIEHHBIE JIBIKHU JJIA 3SUMHHUX HCIIBITAHUN Ha yiune

Pucynok 8 — JlopaboTka maccu

T.K. JIBW)XEHHE MOJENM Ha KOpPAE HE MO3BOJISIET IMPOBEPUTH KYPCOBYIO
yOpPaBIsAeMOCTh (M3-3a IEHTPOCTPEMUTENIbHON CHIIBI), s TPOBEN SKCHEPUMEHT ISl
IIPOBEPKU JEHCTBUS DJIEBOHOB B HAOETAIOIIEM [TOTOKE BO3/1yXa. [13-3a HEBO3MOKHOCTH
UCIBITaTh MOJIENIb B a3poTpyOe, MHOM ObUI clejaH SKCIEPUMEHTAJIbHBIA CTEeH]
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(pucyHOK 9), B KOTOpOM HaOeTaroI1il Ha 3JIEBOHBI TOTOK CO3/1aBaJICs BPAIIAIOITAMHUCS
nporneiepaMu caMOl MOJIEM Ha MaKCHMAallbHBIX 00opoTax. [Ipw BBIKITIOYCHHBIX

JABHUIaTCiIAAX MOACJIb ObLIa TIIATCIIBHO C6aJ'IaHCI/Ip0BaHa Ha OCTpHUC MCTAJNINMYCCKOIO

yrojka (BAOJb MPOAOJIBHON OCHM) M pacTSIHYTa TOHKUMU DPE3UHOBBIMHU >KIyTaMH

() | 6)

a - ICXOJIHOEe cOaIaHCHPOBAHHOE TTOJI0KECHHE (JIBUTATEIIN BBIKIIIOUCHBI ),
0 - BOBHUKHOBEHHUE CUJIBI, CO3AIONICH KPEH MOJICTTH B HAOCTAIOIIEM ITOTOKE

Pucynok 9 — IIpoBepka BO3MOKHOCTH KypCOBOT'O YIPABJICHUS

Kak panee ObLIO MOKa3aHO B CpaBHUTEIbHOUW TaOnwuile 1, BhIOpaHHass MHOM
a’poJMHaAMUYeCcKas cXxeMa TpeOyeT TMOBBIIIEHHOT0O BHUMAaHUS K 3()PEKTUBHOCTU
pyjieill KpeHa u3-3a Majioro pacctosiHus oT Hux 10 ocu JIA. I[lostomy s pemmi

0paboTaTh MOJIENb, BBEIS JOMIOJHUTEIBHBIE 2JIEPOHBI 110 00KaM (pucyHok 10).

a - JJOIIOJIHUTCIIBHBIC 3JICPOHLI 110 6OKaM,

0 - o0muii BUI JOpaOOTaHHON MOJIETTH

18



Pucynoxk 10 — JlononHUTENbHBIE 3JIEPOHBI AJI MOBBIIEHUS 3((HEKTUBHOCTH
KYpPCOBOT'O YIIPaBJICHHS
JlopaboTtanHasi MoJzeiah TPONUIA HWCIBITAHUS Ha KOpAE, TOTOBUTCH K
WCIIBITAHUSIM Ha YJIHIIE 32 TOPOJOM.
1.4 HroroBass KOHCTPYKUUS cO31aHHOI Mogeau. Ee mapamerpsl,
ce0ecTouMOoCTh

Co3panHas MHOW MOJIEb ITOKa3aHa HAa pucyHkax 11 u 12.

Crabunusatop

INeBOH ¢
cepBo-
MaLllUHKOWN

DNepoH ¢ \
cepBo- -

MaLUMHKOM
BuHTOMOTOpHAaA

rpynna

Hecywimii kopnyc T

Koneca waccu

Pucynok 11 — Co3nannas moaens JIA ¢ aspoluHAMUYECKH HECYIIIMM KOPITyCOM
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MoanpyKuHeHHOE

Jltok ana
AKKYMY/IATOPOB U
pagvoannapartypbl

Pucynok 12 — HukHsIst TOBEPXHOCTH CO3JaHHON MOJIEIIH

I/ISMCpeHHBIe B XOA€ HUCIILITAaHUN OCHOBHBIC mapamMcCTphbI MOACIIN

MIPEICTABIICHBI B TAOJIHIIE 2, a OIlEHEHHAss ce0eCTOMMOCTD - B TabwHIie 3.

Tabnuna 2 — OcHOBHBIE TEXHUUYECKHE MMapaMeTphl Mojiesn JIA, co3gaHHON B MPOEKTE

TexHuueckuil napamerp 3HaueHue
Macca 4580 r
JnmuHa 1,46 m
[IIupuna 1,21 m
I'py3onoapeMHOCTD 1100
JImuHa B3JIETHO-TIOCAAOYHOM TTOJIOCHI 25-35m
CkopocTb nosnera 15 m/c (54 xm/4)
OO61rast MakcuMalnbHas MOIITHOCTD JIBUTATENCH 530 Bt
[nomanp HECYIEN MOBEPXHOCTH 1,47 m?

Tabnuma 3 — CebecTOMMOCTh CO3TaHHON MOAEINHU (TI0 CTAThSIM)

CraTps pacxoJioB CroumocTs, pyo.

JIBa nBuTaTens ¢ peryiasTopaMu o00poTOB 12 000
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JIBa BO3IyIIHBIX Iponesuiepa 1200
JBa akkymymsaropa 3S 10 000
[1ynpT paguoympaBiieHHs, pAIUOTIPUEMHUK 6 300
[IeHOMOIMCTHPOII, KOMIUIEKTYIOIIME U TaK Jajiee 2000

HUTOI'O 31500
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3akJII04YeHue

Pesynbrathl ucnbITaHuM co3gaHHOM wmoaenu JIA ¢ a’poaMHaMUYECKH

HECYIIIUM KOPITyCOM (JJ0pabOTaHHBIN BapUaHT) MOKA3bIBAIOT:

MOJIeJIb YBEPEHHO B3JIETAET C KOPOTKOW NUCTAHIMU U CATUTCS, UMEET
3arac 1o Tre;

MO/JIeJIh UIMEET XOPOUIYIO YIPABIIEMOCTh 110 BEPTUKAIIH;

OpU TMOJeTax HaOMI0JAeTCsl CHIIBHBIN JKpaHHBIA 3(P(EKT ¢ BBICOKOM
YKOHOMHYHOCTHIO;

MOJIETb MOKET HECTH TPY3.

B XO0AcC IIPOCKTA -

MIPOAHATU3UPOBATI JOCTOUHCTBA M HEIOCTATKU a3POJUHAMHUYECKUX CXEM
CaMOJIETOB M JIETATEJIbHBIX alnapaToB C a’pOJUHAMHYECKUA HECYUIUM
KOPILyCOM;

M3YUYUB HMEBIIMECS TMPOEKTHl amnmnapaToB C HECYIIUM KOPIIyCOM, s
pa3paboran CcOOCTBEHHYIO KOHCTpyKIuio JIA, HCHONB3YIOMYIO HX
JIOCTOMHCTBA. BBIMONMHUI TMOUCK COOTHOILIEHUH pa3MepoB U GopM,
pa3MeIlIeHHsl Y3JI0B M DJIEMEHTOB a’pPOJMHAMUYECKOrO YIPABJICHHUS,
CUJIOBOU YCTaHOBKU;

co3/1aJ]1 ACHUCTBYIONINI BapyuaHT paauoynpaBIsieMOd MOJIeNTd COOCTBEHHOM

KOHCTPYKIUU, TIPOBEJ €€ UCIBITAHUS HAa KOPAE U 10pabOTKY.

3amianupoBanHbie Ha ¢eBpanb 2024 roma WCHBITAaHUS TOTOBOW MOJENIU B

CBO6OI[HOM paauoyIpaBIa€MOM IIOJIETC 3a rOpoOAOM IMPHUIIOCH OTJIOKWUTh HAa MapT-

ampenb M3-32 CUJIBHBIX CHETOMaJioB M XoJiogoB B (deBpane. Takum o06pazom,

NMPAKTHICCKH BCE 0003HaUYEeHHbIE B IMPOEKTE 3a/1a491 YCIICIITHO BbIIIOJITHCHBI.

Pesynbrarel HMCOBITAHWM MOATBEPXKAAIOT, YTO PACCMOTPEHHAss MHOU

A9poaAHaMHUYCCKass CXCMa C HECYIIEM KOPITYCOM IIO3BOJIMJIA CO3AaTh MOICIIb JIA ¢

MOHMYKEHHBIMH TPEOOBAHUAMH K a’poJApoMHON HHppacTpyKType (oOecreunBaeTcs

B3JIET C KOPOTKON MUCTAHIIMU, BO3MOXEH B3JIET C JIFOOOW POBHOM MOBEPXHOCTH), a
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KoH(purypauusi BHyTpeHHero oObeMa JIA T1O3BoJII€T CHHU3UTHL TPEOOBAHUS K

NEPEBO3UMOMY TPY3Yy.

Takum 06pa30M, eJb, MOCTABJICHHANA B IMIPOCKTE, JOCTUTHYTA.

C Marepuanamu Mo MPOEKTYy MOXKHO MO3HAKOMUTHCS, IEPEU IS I10 CChUIKE

https://disk.yandex.ru/d/2mC70or1eSOj0lw nmm QR-koxy:

BI)I6paHHI)IC B MOCM IIPOCKTC adpOJMHAMHNYCCKasd CXCMd, KOMIIOHOBKa H

npo(uiib MOTYT UMETh MPAKTH4YECKOe NPUMEHEHNe U CTaTh OCHOBOM:

JIETATENbHBIX AIapaToB ISl TPYAHOAOCTYIHBIX peTHOHOB Poccuu;

BoeHHBIX BIIJIA, obGnagaromux MOBBIIIEHHON KUBYUYECThIO Ha IOJjie 00s.
31€Ch CIeqyET OTMETUTD, KAK CHUYKEHUE BEPOSTHOCTH nonaaanus B bITJIA
13-32 HEOOJIBIIIMX BHEIIHUX Pa3MEPOB TP OOJIBIIIOM BHYTPEHHEM 00BbEME,
Tak U Ooyiee «kpenkyo» KoHcTpykiuio BIIJIA, B xoTopoil kpbuio U
(bro3esK COBMEILEHBI, €CTh OOJIBIIOE YHCIO pedep HKECTKOCTH MO BCEMY
oowemy. [lonaganue B BIIJIA u3 cTpenkoBOro opy»kusi MPUBEIET JUIIL K
CKBO3HOMY OTBEpPCTHI0O B HECYLIECH TMOBEPXHOCTH C BO3MOXKHOCTBHIO
JnajapHeliero rmojera (B OTIMYME OT TPAAUIMOHHBIX CaMOJIETHBIX
KOMIIOHOBOK, TJI€ KOHCTPYKLHMs 3a4acTyl) pa3jlaMblBacTCs IIpU

MOMNaJaHuu).

Bo3MOXXHBIMU HamnpaBieHUSIMH JATbHEUITUX PabOT MO TEME MPOEKTa MOTYT

OBITh:

CHIDKEHHE TYpOYJIECHTHOCTH BO3IYIIHBIX MMOTOKOB 3a CYET MPUMEHECHUS
JIpYroro THUIIA JIBUTATEJICH-NPONENIEPOB (MUMIEUIEPOB) — OKHUIACTCS
MOBBIIICHUE YIIPABISIEMOCTH U TTOABEMHOM CHUJIBI;

YCOBEPIIEHCTBOBAHUE CUCTEMbI KOHTPOJISI U YIIPABICHUS JBUIATEISIMH,

IMPOBCACHUC SKCIICPUMCHTOB 110 OIICPATHUBHOMY PCTYJIMPOBAHUIO CUJI TATHA
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JIEBOTO W TPABOTO JBUTATENIell COBMECTHO C JEHCTBHEM JJIEPOHOB H
AJIEBOHOB (151 TOBBIMICHUS (HPEKTUBHOCTH KYPCOBOT'O YIIPABIICHHUS);

— TPOBEICHHE OKCIEPUMEHTOB 1O ontuMmusanuu mnpoduns JIA ¢
yYMEHBIIEHUEM JI0OOBOTO CONMPOTHUBICHUS (cMoaenupoBaTh B Solidworks
Flow Simulation, a 3aTem mpakTUYECKH MPOBEPHUTH HA PEATHBHONW MOJEIN
JIA);

— TMPOBENCHHE WCHBITAHUI CO B3JIETOM/TIOCATKOH C BOABI B PEKHME

JKPaHOJIETA.

HecmoTps Ha HbIHENIHEE TSKENIOE IOJIOKEHUE I'PaKIAHCKOM aBUALMOHHOU
IIPOMBIIUIEHHOCTH, OYEHb XOYETCS HaJeATbcs, 4To Oynymiee aBuanuu Poccun 3a
HOBBIMU pa3pabOTKaMM, CACTAHHBIMA Ha OCHOBE a’pOJAMHAMUYECKON CXEMBbI
«HECYIIIUH KOPITYC».

Cuuraro, 4TOo B HACTOsIIEe BpeMs I Halled CTpaHbl KaK HENb3sd OJMke
JO3YHI HAILEro 3aMevyaTesbHOrO0 aBMAKOHCTpyKTopa baptunu — «...UToOBI mpH
OTCTaBaHUM ONEPENUTh, Halo OexaTh Hamepepes3». M Torma g yBepeH, 4TO Halla

CTpaHa BCPHCT cebe cTraryc BEJIMKOU aBHaHHOHHOﬁ ACPIKaBhI.
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