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BBenenue

B ocHOBY HacTos11Iel IPOrpaMMBbI [TOJIOKEHBI CIIETYIOIINE JUCIUILIMHBL: aBTOMATU3ALIUs
KOHCTPYMPOBAHUS JIETATEIbHBIX allllapaToB, IPOEKTUPOBAHNE U MPOU3BOACTBO KOHCTPYKLUHN U3
KOMIIO3UIIMOHHBIX MaTEpHUaJIOB, KOMIIbIOTEPHBIM WH)KEHEPHBI aHajlu3 M aBTOMaTH3alus
MIPOEKTUPOBAHUS, METOJbl SKCIEPUMEHTAIBHBIX MCCIEI0BAHUM NPOYHOCTH aBUALMOHHBIX
KOHCTPYKIUH, COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH.

1 O01mee npoeKTUPOBaHME JIETATEJIbLHBIX ANNIAPATOB

1.1 Ilpouecc co3nanus snerarenbHoro amnmapata (JIA). Pazpaborka JIA — MHOTO3TanHbIN
npotiecc. Poiib 1 MecTo mpoekTupoBaHusi B mpoiecce paspadorku JIA. JlerarenpHblil ammapat
Kak OOBEKT TMPOEKTUPOBAHMSA, TPOMU3BOACTBA U dKciuryarauumu. Knaccudukanums JIA;
TpeboBanus, npeabsiasiembie K JIA. Kparkuii ucropudeckuid 0630p pazsutus JIA. OOmas
xapaktepuctuka JIA pa3nuyHOro Ha3HAuUEHUs; JBUTATEIH, BUABI TPACKTOPHI, 0COOEHHOCTHU
CHUCTEM YIOpaBICHUS U HaBEACHHUSA, HAPOAHOXO3SICTBEHHOE U 00eBOoe MPHUMEHEHHUE.
[lepcriekTHBHBIC HATIPABIIEHUS, ITYTH U CIIOCOOBI COBepIIeHCTBOBaHUs JIA, BOIpOCHl KOHBEPCHH,
CHUCTEMBI JIBOMHOTO MPUMEHEHHS.

Omnpenenenue U 3aa4uy NPOEKTUPOBAHUSA. ITambl IPOEKTUPOBAHUS, COACPKAHUE 3aj1ay,
pellaeMbIX Ha OTAENbHBIX OJTamax: pa3padoTka TEXHUYECKOTO 3aJaHMs, TEXHUYECKOE
IPEJJI0AKEHUE, ICKU3HBIN MPOEKT, pabOYMil IPOEKT.

OO0mue W 4YacTHble KPUTEPUH OLEHKU MPOEKTHO-KOHCTPYKTOPCKUX  PELICHH.
CogmepxaHue U MeTOAbl pa3paboTKuM TexHudeckoro 3amaHus Ha npoekT JIA. IlpoexktHoe
MOJIeJIMpOBaHUE, BecoBoM u Oamnuctudeckuil ananus JIA, Moxenu oneHkd 3QGEeKTUBHOCTH U
3aTpaT Ha co3faHue. BBIOOp OCHOBHBIX TMPOEKTHBIX MapameTpoB. OOmmMil moaxom K
ONITUMM3AIMH MTPOEKTHHIX MapameTpoB JIA (POEKTHBIX pelIeHui): 3aaua, KpUTEPUU, MOJEIH,
MaTemaTtuyeckas (HopMyIMpOBKA MOCTAHOBOK 3aJad MPOEKTHUPOBAHUS, METObl ONTHUMM3AIINH.
OcobenHoctu MIPOEKTHO-KOHCTPYKTOPCKUX 3a1a4 — MHOTOKPUTEpPUATBHBIH,
MHOTONapaMeTpUYECKui, JITUHAMUYECKHH, CTOXaCTHUYECKUH XapaKTep, OCHOBHBIE METO/IbI
MOKMCKAa pELIeHUH. AJTOPUTM pELIEHUs MPOEKTHBIX 3adad. TpH COCTaBISIIOIIMX Ipoliecca
MIPOEKTUPOBAHUS: U300PETATENbCTBO, MH)KEHEPHBIN aHaIu3, MPUHATHE PEIICHUN.

JKu3HEeHHBIN LUK U3ENU, CTaIuu pa3padoTku u co3manus JIA.

Buael npoeKTHOM JOKYMEHTALUU.

HopmatuBHBIE TOKYMEHTBI, perijaMeHTupyomue nporecc paspadotku JIA (AIl, OTT
BBC, I'OCTs1, OCThr).

Ocob6eHHOCTH TPOEKTUPOBAHUS COBpeMEHHBIX JIA. Poih HaydHO-TEXHUYECKOTO 3a/1e1a 1
COBpPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI B COBEPILIEHCTBOBAHUH NMPOESKTHPOBAHUSI.

1.2. CucremHBIi MOAXOJ — OCHOBAa COBPEMEHHOH METOJOJOTUU MPOSKTUPOBAHMUS.
DBOIOIMS 337124, METOZOB U CPEJICTB IPOEKTUPOBAHUS.

CraTtucTudeckue M aHAIUTUYECKHUE METOMbI OMpeeNeHUs] MPOEKTHBIX IapaMeTPOB.
Pa3BuTHE METOAOB ONTUMAIBHOTO MPOEKTUPOBAaHUA. MaTemaTnueckas IOCTaHOBKa 3aaad
ONTUMAJIBHOT'O IMMPOCKTUPOBAHHNA U MCTOABI €€ PCIICHM.

Heo0xomMOoCTh MCIONIb30BaHUS CHCTEMHOTO IOJX0Aa B TpPOSKTHpoBaHWU. JIA Kak
aneMeHT Komiiekca. CTpyKTypHO-(QYHKIMOHANbHBIE »dieMeHThl JIA: TutaHep, cHIIOBas
YCTaHOBKA, CHCTEMa YIpaBJeHUs, OOPTOBBIE CHCTEMBI U 00OpYyIOBaHHE, IiesieBas (O0oeBas Uin



KOMMepueckasi) Harpy3ka. Materparus snemeHToB JIA. OCHOBHBIC TTOJIOKEHUS METOAOJIOTUH U
CUCTEMOTEXHUKH.

[Ipobnembl  IEKOMMO3MLIMKM OOBEKTa W 334a4  MPOCKTUPOBAHHUSL. [Ipob6nemsl
MOJIEJIMPOBAHUS B IPOEKTUPOBaHUU. CTPYKTypa U TUIIBI IPOEKTHBIX Mojesell. COOTHOLIEHUE U
pOJb YHMCICHHOTO U  (PU3MYECKOrO0 MOACTUPOBAHMA B IMPOCKTUPOBAHHM. [IpUHIIMITBI
ontuManbHOocTU. OOIME U 4YacTHbIE KPUTEPUH OUEHKU A(P(GEKTUBHOCTH IMPOEKTHO-
KOHCTPYKTOPCKUX PELICHUA.

[IpoektupoBanue — TBOpuecKuil mpouecc. Tpu ero cocrapisiolue: CUHTE3, aHAIU3 U
npunstue peuieHuii. CooTHomieHue Qopmalin3yeMbix U HehOopMaldbHBIX MPOLEAYp Ipolecca
NPOCKTHPOBAHUS M MYTH WX OObeIuHEHMsA. Busyanusanus Kak crocod pemieHus 3aaad u
cpeacTBo oOMeHa HH(pOpMaIMel B poriecce MPOSKTUPOBAHUS, POJIb MAITMHHON I'paduKu.

OCOOCHHOCTH TEXHOJIOTUM aBTOMAaTH3HPOBAHHOTO MPOEKTUpOBaHUsS. Poib deroBeka B
CAIIP.

1.3. Hcxonuele naHHbIE A NPOEKTUPOBAHMA. YCIOBUS U CBSI3H, (OPMHPYIOLIHE
o0nacTh cyuiecTBoBaHMs npoekTa. TexHudyeckoe 3ananue (T3) Ha npoektupoBanue. Meronnka
paspabotku. Crpykrypa T3. KonuenrtyanbHoe npoekTHpoBaHue. Pa3paboTka TEXHMYECKOIo
npemioxkenus. Llens u  3amaun. CnocoOwsl  uaeHTHuUKauu npoekra. Kiaccupukanms
NIEPEMEHHBIX: MapaMeTpbl W OrpaHUYEHHUs, KpUTepuu. Buabsl mapameTpoB (AUCKPETHbBIE U
HENpepbIBHbIE, OTHOCUTEIbHBIE U a0COJIIOTHBIE), UX HOMEHKJIATYpa.

Cesi3u Mexnay napamerpamu U Xxapakrepuctukamu JIA. OcHOBHbIE yClOBUS (CBS3H),
olpesieNoIe 00JacTh CyIIECTBOBAaHUS IPOEKTa. Y paBHEHMs cyliecTBoBaHus JIA.

OrpanuyeHuss Ha oOOJIaCTb CYILECTBOBAaHUS NpoekTa. OrpaHUyYeHMs, BBITEKAIOIUE M3
YCIOBUH peanu3aluu 3aaHHoro npoduis nosera. OrpaHudyeHus 1o 4ucity M, CKOpOCTHOMY
HAamopy, pacueTHOW meperpy3ke. MuHUManbHble CKOpOCTH mosieta. OrpaHuueHus,
HaKJ1aJJbIBaeMble TPEOOBAaHUSIMU IPOU3BOJICTBEHHOM 1 SKCIITyaTallMOHHON TEXHOJIOTUYHOCTH.

1.4. Ananu3 u BbI00p cxembl. Onpenenennbie cxeMHble. CxeMbl npu3Haku. Oco0eHHOCTH
1 00J1aCTH IPUMEHEHUS PA3JINYHBIX CXEM.

KoncrpyktuBHo-komnonoBoyHas cxema (KKC).

[IporHo3upoBaHue ONpeNeNAOMUX NapaMeTpoB — KO3(PPUIMEHTHl MacCOBBIX,
CTOMMOCTHBIX M Jp. OcHOBHas 3ajgada mpoekTHpoBaHuss JIA B cocTaBe KOMILIEKCA.
MHoroypoBHeBass ONTHUMH3alLlUsA, COIVIACOBAHUE M CXOAMMOCTb PELIECHWI TJaBHBIX 3ajad.
D¢ dexkTrBHOE yTOUHEHHE PELICHMUS.

OOmuit anroput™ BbIOOpa cxeMbl. MaTpuila NMpU3HAKOB KOMIIOHOBOUYHBIX CXE€M Kak
OCHOBa aBTOMATHU3HPOBAHHOTO BbIOOpa cxembl JIA.

1.5. Omnpenenenue OCHOBHBIX MpPOEKTHBIX mapameTpoB JIA. HrepanuonHocTsh
OnpeeNeHusl NapaMeTpoB. BoO3MOXHBIE CXEMBl QJITOPUTMOB ONPENEIIEHUS IPOEKTHBIX
napametpoB. OnpesiesieHle napaMeTpoB HaualbHOro npuosmkeHus. CorilacoBaHue napamMmeTpoB
IUTaHEpa U CUJIIOBOM YCTAHOBKH.

[Tapamerpuueckuii a”anu3. OnTUMHU3aLUs MPOEKTHBIX  IapaMETPOB IMPU 3aJaHHBIX
TpeOOBaHUSAX M OrpaHWYeHHsIX. YacTHple U OOIIME KPUTEPUU OLEHKM KayecTBa IPOEKTa:
npsiMble  JKCIUTyaTallMOHHBbIE  pacxoisl,  TormumBHas  3¢pdextuBHocTh.  [lokaszarenu
s dexktuBHOCTH MHOTOLENEeBOro JIA. CkansipHasi 1 BEKTOpHask ONTUMU3ALINSL.



biok-cxema anroputma onpeneneHus napaMmerpoB JIA B cucreme aBTOMaTU3MPOBAHHOIO
MPOCKTUPOBAHUSI.

1.6. Metonbl pacuyera maccel JIA u ee cocrabmstonmx. Kiaccudukamus mace JIA.
WrepannonHocts mpouecca omnpeaeneHuss maccesl JIA. Onpenenenue wmacesl JIA u ee
COCTABJSIIOIMX Ha pa3NIMYHBIX JTamax IMPOSKTHPOBaHMA. V3MeHeHMe Macchl B IIpoliecce
NPOEKTUPOBAHUS. 3aKOH «KBaapara-Kyba» W ero BiausHue Ha Mmaccy JIA. Meron BecoBBIX
SKBUBAJICHTOB. JINMHUTBI MacChl ¥ UX POJIb B IIPOIIECCE TPOSKTUPOBAHUSI.

1.7. KomnonoBka u uneHtpoBka JIA. TpoHCTBEHHOCTh Ipoliecca KOMIIOHOBKHU:
a’poauHaMHUYecKas, 00bEMHO-MAcCOBasi M KOHCTPYKTHBHO-CUJIOBAsi KOMIIOHOBKA. LleHTpoBKka
JIA. OcoOeHHOCTM KOMIIOHOBKM M LIEHTPOBKHM pa3inyHblx TUNOB JIA. CBsA3b ILIEHTPOBKH,
YCTOMYMBOCTU U YIPABJIIEMOCTH. ABTOMAaTUYECKUE CHCTEMBI AJI ONPEAEICHUS LIEHTPOBOK U
Beca JIA. Cucrtembl ynpaBieHHs IOJIO)KeHHMEM LeHTpa Tspkectd JIA B monere. IlpaBuio
miomanei. O6mme Buabl JIA. KommoHoBouHBINM depTek. TeopeTndyeckue depTexu. MeToabl
noctpoeuss 06BogoB JIA. Cucrembl IeOMETPUYECKOr0 MOJCIUpPOBaHMs. ABTOMaTH3aLUA
npolecca KOMIIOHOBKH.

2. HpOCKTI/IpOBaHI/Ie H KOHCTPYKIUMU JICTATECJBHBIX allllapaToB H UX arperaToB

2.1. OOmme BOIPOCH KOHCTPYHUPOBAHUS JIA- m wux arperaroB. IIpuHuumsl
KOHCTpyupoBaHus JIA. DBomronus KOMIIOHOBOK KOHCTpYKUuil JIA. @akTop MpeeMCTBEHHOCTH
KOHCTpyKuui. [IporHosmpoBanue pa3BUTUA  KOHCTPYKIM. Metoasl  QopmMupoBaHus
KOHCTPYKTUBHO-CHJIOBOM  cxeMbl. Kpurepuu kadectBa M (DaKTOpBI, €ro OIpeeIIsIolIHe.
KoHncTpykimonnsie cnocoObl obecrnieueHus: KayecTBa: MPOYHOCTh KOHCTPYKIMH, YCTONYHUBOCTD,
TePMETUYHOCTb, JI0JITOBEYHOCTb, HAJIEKHOCTbD.

Hopwmsr npounoctu. Koaddumuent 6e3onacHoctr. HopMbl mpoyHOCTH JIsT pa3THIHBIX
CIIy4aeB HarpyKeHHUS.

AdponMHAMHYECKUE, JAUHAMUYECKHEe U TeIUIOBble Harpy3ku Ha JIA. Buusaue
TEMIIepaTypbl Ha HECYILYIO CIIOCOOHOCTh KOHCTPYKIIMH.

PacuerHble ciydaun. MI3MeHeHNe Harpy30K Ha pa3JIMyHbIX dTanax sKkcruryaranuu JIA.

[IpoexTHpoBaHHE ONTUMAIbHBIX KOHCTPYKIMH (ro3enska, KOpIyca, KpbUIbEB U
TOMJIMBHBIX OakoB. Hecymme u monaBecHsle Oaku, (popmbl TOIUIMBHBIX — OakoB. OOeuaiiku
TOTUIMBHBIX O0akoB: Tnaakue, BadeibHbIE, CTPUHIEPHO-IINAHIOYTHBIE, COTOBBIE,
ropupoBaHHBbIE.

MeTo/161 BBIOOpa OCHOBHBIX KOHCTPYKIIMOHHBIX, TEIIJIO3AIUTHBIX U TETJIOU30ISIIMOHHBIX
MaTepuasoB.

[Ipouecc npoextupoBanus yacteit JIA. OcHoBHbIE TapameTpsl yacTeil JIA.

Metonpl onuncaHus noBepxHocTel arperatoB JIA. BiusHue HMHTEHCMBHOCTH M BHJA
neicTByromeil Harpy3ku Ha KoHcTpykiuio JIA. HagexHocTs U pecypc KOHCTpyKuuu. Boioop
KOHCTPYKTUBHO-CUJIOBOM cXeMbl. [IpuMeHenue mertona KoHewHblx 3nemeHToB (MKDO) mpu
MPOEKTUPOBAHUU PALIMOHAIBHBIX KOHCTPYKTUBHO-CHIIOBBIX CXEM.

Beibop MarepuanoB 3J€MEHTOB KOHCTPYKIMHM C Y4Y€TOM YCIOBHIl NpPOU3BOJCTBA,
AKCIUTyaTaIlH, IPOYHOCTH, )KECTKOCTH U IOJITOBEYHOCTH.



2.2. IlpoexTupoBaHUE KpbLIA, ONIEPEHUS U OPraHOB ynpaBicHUs. OCHOBHBIE BECOBBIE U
a’POAMHAMUYECKUE XAPAKTEPUCTUKH Kpblaa. A3pOJUHAMHYECKAss KOMIIOHOBKA KpbLIA, THIIbI
npoduieit Kpblia, a3poAnHAMHUYECKas U TEOMETPUUECKasi KPyTKa.

[IpoekTupoBaHre MeXaHHU3AlMM U OPraHOB YIPaBJICHMs. YIPABICHHE IOTPAHUYHBIM
CJI0EM U LIUPKYJIALHN.

HenocpencrBennoe ynpaiieHHE TOABEMHON CUIION. AJTaITUBHBIE KPbUIbSI.

OcHOBHBIE XapaKTepUCTUKN onepeHus. Tumsl onepenus. Pacronoxenne BEpTUKAIBHOTO
U TOpPU3OHTAIBHOrO omnepeHuss Ha JIA pasnuyHoro HasHaueHusa. OIpenerncHue OCHOBHBIX
napaMeTpoB U XapaKTEPUCTHUK omnepeHus. BbiOop mapamMeTpoB OpraHoB yIpaBieHHs. AHAIU3 U
BbIOOpP KOHCTPYKTUBHO-CWJIOBOM CXEMBbI OIllepeHHst U pyneld. KoHCTpykius mepecTaBHBIX U
YIIPaBISEMBIX CTa0HIN3aTOPOB.

2.3. KoHCTpyKIMs W TpPOEKTUpOBaHHE (ro3eispka (Kopryca) M CHIOBOM YCTaHOBKH.
Tumel ¥ XapakTEpPUCTHKH (ro3eisDKa: a’dpoJAMHaMUYEcKas KOMIOHOBKa JIA pasiudyHOro
HasHayeHus. «Hecymwmit ¢rosensk». AHaau3 W BBIOOP KOHCTPYKTHBHO- CHJIOBOH CXEMBI
¢rozemspka. CuioBas yBsizka (ro3eisbka ¢ KpbUIOM, omnepeHueMm, nBuratessiMu. OcoOeHHOCTH
KOHCTPYKTHBHO-CHJIOBBIX CXeM (ro3erspkeil coBpeMeHHbIX JIA. KoHCTpyKTHBHBIE MEPOTIPUATHS
10 TIOBBIIICHHUIO XUBYYECTH U pecypca ¢rozemspkeil. BiausHue repMokabuH Ha KOHCTPYKTUBHO-
CWJIOBYIO cxeMy (pro3emsika.

Tpe6OBaHI/IH K CHJIOBOU YCTAHOBKE, THUIIbI U XAPAKTCPUCTHUKU aBUALIMOHHBIX U PAKCTHBIX
npurarened. Jloruueckass OJOK- cXeMa MPOEKTHPOBAHUSA CHIIOBOM YCTAaHOBKH. YCTaHOBKA
npurarenedi Ha JIA. Pa3Mmernienre TOIUIMBHBIX OaKOB Ha J03BYKOBBIX M CBEPX3BYKOBBIX JIA.
ToruIMBHBIE OTCEKHM B KOHCTPYKIIMH KOpITyca. 3aiiuTa KOpIyca OT KHHETHYECKOTO Harpesa.
MepornpusTus 1Mo 3alluTe CHJIOBOH yCTAaHOBKH M TOIUIMBHBIX OAaKOB OT IMOXKapa M B3pbIBa B
HoJIeTe.

2.4. Cucremsl ynpasnenusi JIA. TpeboBanus k cucreme ynpasieHus JIA paznudHoro
Ha3HAYEeHMSI.

3aaud MPOEKTUPOBAHUSA CHCTEM YIpaBICHMs, CcTaOWIuM3anuu W HaBeaeHus JIA.
BaxxHeilmne XxapakTEpUCTUKH YIIPaBISIEMOCTH M UX CBA3U ¢ napamerpamu JIA. Bo3mymaronme
¢akTopsl. CriocoOb! yrnpaBieHUs U HaBeleHHs. ABTOHOMHBIE CHCTEMBbl YIPABJIECHHUS, CUCTEMbI
TEJIEYIIPABIICHUS, CUCTEMbI CAMOHABEICHMSI.

VcxonHble AaHHBIE A NMPOEKTUPOBAHMS M BBIOOP MapaMeTpOB Pa3IMUHBIX KaHAJIOB
ynpasieHus. KomaHiHble pbluaru: TUINBI M KOHCTPYKIMS, pa3MElIeHHe KOMAaHIHBIX PblYaroB B
KaOuHax HKumaxa mnuiaotupyeMeix JIA, yder TpeOOBaHHUN HProHOMUKU. THIBI MPOBOJIOK
yIpaBiIeHUS, XapaKTEPUCTUKU HArpyKeHUs, KOHCTPYKLIMU. DJIEKTPO-AUCTALMOHHBIE CHCTEMBI
yrnpapiaeHus. [IpUHIMNIBI MOAKIIOUEHUS WCIOMHUTEIbHBIX MEXaHU3MOB, THUJPABINYECKUE
yeunurenn. ObecrieueHue TpeOoBaHMN O€30MACHOCTH IOJIeTa MPH MPOEKTUPOBAHUU CUCTEM
ynpasineHus. PesepBupoBanue cucrem. lMcnonszoBanue cucrem ynpasineHus JIA  gns
YJIy4ILIEHUS €T0 JIETHBIX XapaKTEPUCTHUK.

2.5. KoHCTpyKIHsI M NMPOEKTUPOBAHUE IIACCH. THIBI M OCHOBHBIE MapaMeTphl IIACCH.
AHanu3 U peKOMEeHJalMK MO BbIOOPY CXeMbl IIacCH. XapaKTepUCTUKU npoxoaumoctu JIA mo
rpyHTOBbIM U OertoHHBbIM BIIII. KoHCcTpykTHBHO-cHIIOBBIE cXeMbl Inaccu. KuHemaruueckue
cxeMbl YOOpKH HIaccH, aBHAallMOHHBIE Kojieca. Cuctembl TopMoxkeHus JIA, UX SHEProeMKOCTb.



KoHCcTpykiust m pacyer amMopTHU3aTOPOB, CBSI3b MapaMETPOB amMoOpTHU3alMU ¢ pecypcom JIA.
Harpyxxenne wu pabotra »3neMeHTOB Imaccu. [IpuHIHIIBI oOecrieyeHUsT HANCKHOCTU H
JIOJITOBEYHOCTH.  BiusiHue  mapameTpoB  IacCu  HAa  TEXHUKO-DKOHOMHYECKHE U
HKCIUTyaTal[MOHHBIE XapakTepucTUku JIA. BIOOp OCHOBHBIX MMapaMeTpOB IACCH.

2.6. HanexxHocTb, pecypc u 6e3omacHocTh nosieta JIA. OCHOBHBIC MOHATHSI M IIOKA3aTEIN
HageKHOCTH. COBpEMEHHBI YPOBEHb HAJIEKHOCTH ABHALIMOHHOM M PAKETHO-KOCMUYECKOU
TEXHUKH, HaxoJdILIEHCs B OJKCIUIyaTallMM. OKCIUTyaTallMOHHAs TEXHOJOTHMYHOCTh JIA.
B3auMocCBA3b HAZIEKHOCTH U IKCILTyaTallAOHHOW TEXHOJIOTMYHOCTH JIA U ero cucrem.

TpeboBanus JIA no 6e3omacHoct nosiera. O6ocHOBaHHE TPEOOBAHUHN MO HAAECKHOCTH H
0€30MaCHOCTH I10JIETOB AJIs1 BHOBb IIPOEKTUPYEMBIX JIA nx cucrem.

[Topsimok paboT MO KOJIMYECTBEHHOMY aHAIN3y CXEMHOW HAJC)KHOCTH cUCcTeM. Mojaenu u
METO/Ibl KOJJMYECTBEHHOI'0 aHAJIN3a CXEMOU Ha/lexHOCTH JIA B LIEJIOM U €0 CUCTEM.

HagnexxHocTb, ®KUBYUYECTh, PECYPC U CPOK CITY>KOBbI KOHCTPYKLMU Tutanepa JIA.

Harpy3sku, peiicrByromue Ha JIA B nonere u npu asuxkenun Ha BIIII, uX nqukiInyHOCTB.
W3meHenue coctosHMs KOHCTpYKUMH JIA B ycnoBusix skcruryarauud. (OCHOBBI ONpEIEIICHUS
pecypca KOHCTpYKIMHU. DakTopsl, BIUOIUE Ha pecypc. VcnblTaHus KOHCTPYKIIMM Ha pecypc.
IIyTn nOBBIIEHUS YCTATOCTHOM M KOPPO3UOHHOM NMPOYHOCTU KOHCTPYKLMHU. BiusHue ycnoBui
OKCIUTyaTall¥ Ha HaJIe)KHOCTh, pecypc U 0€30IacHOCTD MOJIEeTa.

2.7. Ceprudukanuss aBHAIUOHHON TEeXHUKH. OCHOBHBIE TOHSTHS O CepTU(UKAIUH
aBHaniMOHHOW TeXHHUKHU (AT).

IIpaBoBeie ocHOBBI ceprudukanuun AT. 'apmonuzanus npasuin ceprupukanun AT
MHUPOBBIX aBUAIMOHHBIX COOOILECTB.

Ceprudukarus 00bekToB AT 1 9KCIUTyaTaHTOB.

Ceptudukanus pa3paboTuvka aBHALMOHHOM TexHuKku.  CepTudukanus THIA U
sxzemiuisipa AT. Cepruduxanuonnsiii 6a3uc Bo3ayuHsix cyaos (BC). TpeGoBanus mo mymy u
sMHCCHM BpeaHbIX BemlecTB. CepTudukanus KoMIUIeKTyrommx — uzgenuid. Cepruduxanus
MPOU3BOJICTBA BO3NYIIHOTO cyaHa. [lonnepxanue nerHoit rogqnoctu BC. Buenpenue nsmenenuit
B Tunt BC. Knaccudukanusa usmenenuii. Jlononnenue k cepruduxaty tuna. JIMpeKTUBbI JETHON
rogHocTH. JlecTBus cepTU(UKATOB JIETHOM FOJHOCTH.

3. IIpon3BOACTBO JIeTaTeIbHBIX ANNAPATOB

3.1. OcHoBbl TexHONOTMU Tipou3BoAcTBa JIA. OCHOBHBIE TIOHSTHS TEXHOJOTHH
npon3BoacTBa JIA. [Ipon3BOJACTBEHHBIN MPOLECC M €ro cocraBisirone. KoHCTpyKTOpCKUE U
TEXHOJIOTMYECKHE METO/bl oOOecreueHns KauecTBa. TEeXHOJIOrMYecKhe METONbl CO3/IaHus
BBICOKOHAQJIC)KHBIX W JIOJNTOBEYHBIX KOHCTpyKIMH JIA. CocCToslHME IOBEPXHOCTHOIO CIIOS
JIeTajl, OCTaTOYHBbIE HANpPSHKEHHS B HEM M MX BIHUSHHME Ha pecypc 3Tod neramu. OOmme
OPUHIUNBL  oOecrieyeHust TOYHOCTH u3roroBiieHus netaneit B AT. Ilonstue o To4yHOCTH H
IIPOU3BOJACTBEHHBIX  IOIPEIIHOCTAX. MeToasl KOHTPOJISA TOYHOCTH M YCTOMYMBOCTHU
TEXHOJIOTHYECKUX TporeccoB. OcHOBHble cBeneHuss o Oaszax. IIpaBuna OazupoBaHus mpU
M3TOTOBJICHHUHM JIeTajiei U cOOpKe.

Mertoasl obecniedeHus: B3auMo3aMeHsieMOocTH B mpousBojactBe JIA. Tlonstue o
B3aMMO3aMEHSIEMOCTH U YBSI3KE Pa3MEpPOB JCTAIICH.



XapakTepucTrKa IUIa30BO-IMIA0JIOHHOTO METOJla M3TOTOBJICHHS AcTayniei u cOoopku JIA.
TeopeTnueckue 1mia3bl ¥ OCHOBHBIE MIA0TOHBI. MeTObI YBSA3KH Pa3MEPOB SJIEMEHTOB U3JICTHS C
nomoibio OBM.

OOmue u yacTHble TPEOOBAaHUS TEXHOJIOTHMYHOCTU. llokazaTenu TEXHOJIOTHYHOCTH.
[TocnenoBaTenbHOCTh 00ECTICUCHUST TEXHOIOTHYHOCTH KOHCTPYKIIUY TIPHU TPOSKTUPOBAHHH.

[Tokazarenu sxoHoMuYeckor 3(hPexkTUBHOCTU. TeXHOIOrHYECKHE METOJbl MOBBIIICHUS
MIPOU3BOIUTENILHOCTH TPYAA.

TexHonoruyeckas ce6ecTOMMOCTb, CTPYKTYpa U IYTH €€ CHUKEHHUSI TEXHOJIOTUYECKUMU
METOIaMHU.

3.2. Ilpoueccel usrorosineHus aerainel JIA. TenneHuuu B pa3sBUTUU COBPEMEHHOIO
npousBojacTBa JIA. Knaccudukanus aeraneld, 3aroToBoK U 1mony(aOpuKaToB M3 METAUIOB U
KOMIIO3ULIMOHHBIX MaTEPUAJIOB.

[Iporueccel packposi 3aroTOBOK U MONy(haOpUKaToOB.

Wsrotosnenune neraneid JIA u3rubom. AHaTUTHYECKHE METOJBI pacyera YIpyroro
BO3BpaTa, MpelelnbHON cTerneHu aedopmanuu M ycunus npu u3rude. Bunbl mnpoiieccoB rudku
JUCTOBBIX U MPO(MUIBHBIX 3aTOTOBOK.

Wzrorosnenue aeranei JIA oOTSHKKOM.

Knaccudukanus neraneil, M3roToBasieMbIx 0OTSHKKOH, U TPOIECCOB, PUMEHIEMBIX TPU
sToM. HampspkeHHO-1e(hOpMHPOBAHHOE COCTOSHUE 3arOTOBKH. TEXHOJIOTHYHOCTH JICTaJICH,
U3TOTOBIISIEMBIX OOTSIKKOMA.

Nsrorosnenue aeraneii JIA BoITsOKKOM B OpMOBKO# pe3nHoil. Knaccudukanus neranei
¥ BUJIOB IIPOLIeCCOB. TUMOBOM aHAIN3 HANPSKEHHO-AEPOPMUPOBAHHOTO COCTOSHUS 3arOTOBKH.

BricokockopocTHbBIE, BBICOKOHEPTreTUYECKHE IIpoLecchl u3rotonenus JIA. @uznueckas
CYIIHOCTb pAacCMaTPUBAEMBIX TEXHOJOTMYECKUX MpoLeccoB. IlepcrieKTHUBBI NpUMEHEHUS
YKa3aHHBIX [TPOLIECCOB.

[Tpoueccsl co3nanus 3aJaHHBIX CBOMCTB MOBEPXHOCTHBIX CIO€B Jeraner. KomruekcHas
dbopmoobOpasymorias 1 yOpoyHsomas o00paboTka KpymHoradapuTHbIX neraneil. OtpaboTka
TEXHOJIOTUYHOCTH JIeTalIel, IOJBEPTraeMbIX yIIPOUYHEHHUIO.

[Iponeccsr  wm3roroBnenus aeraned JIA  yganeHueM nOpumycka M XOJOJIHBIM
negopmupoBanueM. M3roroBneHue aetaneid 3NEeKTPOU3NYECKHMHU M JIEKTPOXMMUYECKHUMHU
METOJIaMH.

TexHonornueckue Mpouecchl TepMHUYECKOW O00paOOTKM M CO3/aHUs  3aAIIUTHBIX
MTOKPBITHH.

OCHOBHBIE 3TaIlbl U MOCIE0BATEILHOCTD IPOSKTUPOBAHUS TEXHOJIOTUYECKHX TPOIIECCOB
U3TOTOBJICHUS JeTaICH.

Hcnonb30BaHre METOOB TUIIHM3AIMU U TPYIIIIOBOM 00pabOTKH.

3.3. IIpouecchl cOopku y310B U arperatoB. O0beM, colepikaHue U YCIOBHS COOPOUHBIX
pabot B mpousBojcTBe JIA. OCHOBHBIE cHCTEMbl Oa3MpOBaHUS, MPUMEHSEMbIE MPU COOpKE
Koprmyca OOBEKTOB paKeTHO-KOCMHMUYECKOH  TEXHHUKM H IUIaHepa camojieTa. BapuaHTbl
0a3upoBaHUs DJEMEHTOB IIJIaHEpa C TMOMOIIbI0 YCTAHOBOYHBIX (DUKCUPYIOIIMX OTBEPCTHUH.
BapI/IaHTBI 6a3I/IpOBaHI/I${ 3JIEMEHTOB, BBIXOSIITUX Ha BHEIITHUU KOHTYP.

XapakTepucTuka TmporeccoB coenuHeHuil. Kiaccudukammsi mporeccoB BBITOTHEHUS
COCTUHEHUN.



OcrtaTouHble HamNpsKEHUs, BO3HHMKaromue npu cOopke. IIpuunHBl BO3HUKHOBEHMS U
3HaYeHHUE OCTATOYHBIX HANPSKEHUH.

OcTtaToyHble HAMPSDKEHUS B KOHCTPYKIMAX M3 KOMIIO3UIIMOHHBIX MaTepPHAaJIOB.

OcHoBHBIE TOJIOXKEHHUS (POPMUPOBAHUS TEXHOIOTHYecKoro  wieHeHus. CTpykrypa
cOOpOUYHOI EeNUHUIBI U €€ TEeXHOJOTWYHOCTh Npu cOopke. O dopme COOPOUHBIX €TUHHII.
YcnoBust GopMupoBaHMsl IpaHUL] COOPOYHBIX €IUHMUII.

IIpoexTrpoBaHKe MPOLIECCOB COOPKH Y3JI0B U arperaros.

XapakTepucTuKa y3/10B Kak 00bekToB cOopku. CTpykrypa cOopouHoro ysia. Beibop
YCTaHOBOYHBIX 0a3 JJisi COOPKH.

AHanu3 TOYHOCTH COOpKH. XapaKTepUCTHKA COCAMHEHUH, BO3MOKHOCTH MEXaHH3alUU
IPOIIECCOB UX BBITIOJHEHUSI.

VYcnoBus TOCTaBKH JeTaneid Ha COOpKy. YUeT »KECTKOCTH Jeraied mpu cOopke.
[Tpumepbl cOOPKHU Y3II0B C COEIMHEHUSIMH TUIABJICHUEM, Ha OCHOBE aIr€3WU M C MEXaHUYECKHUMU
COEMHEHUSIMH.

CO6opka y3710B U3 KOMIIO3UIIMOHHBIX MaTEpUAIIOB.

Crioco6bl  opmMooOpazoBaHusl y3710B U3 KOMIIO3ULMOHHBIX MarepuanoB. Bsibop
OCHAaCTKM JUIsl TpoleccoB cOOpkH U oTBepxkaeHus. OOecrneyeHHe TOYHOCTH Y3JIOB U3
KOMITO3UIIMOHHBIX ~ MarepuanoB. OCOOCHHOCTH MEXaHMYECKHX COEAMHEHHWH JeTaneid u3
KOMITO3UITMOHHBIX MAaTEPUAIIOB.

XapaKkTepHUCTHKA arperaroB Kak 00bEKTOB COOPKH.

CrtpykTypa arperatoB Kak cOOpOYHOH eIWHUIIBI. AHAIH3 BO3MOXXHOTO YieHEHUs. BpiOop
YCTAHOBOYHBIX 0a3 [uid H0JCOOPOK. AHAJIN3 TOYHOCTH COOPKHU.

XapakTepucTUKa COECIUHEHUH, aHau3 BO3MOXKHOCTHM MEXAHM3ALMU UX BBITOJHEHHUS.
Be10op BapuaHTa TEXHOJIOTHYECKOTO WICHEHUs. Y CIIOBUS MIOCTABKU JIeTaJlei U y3JI0B Ha COOPKY
arperata. OcoOeHHOCTH COOPKM I'epMETUYHBIX arperatoB. lcnbITaHne repMeTHYHBIX OTCEKOB.
ObecneueHne B3aMMO3aMEHSIEMOCTH OTCEKOB U arperaToB IO CTHIKAM C JPYTUMH arperaramMi.

3.4. Ilpomecchl OKOHYaTENbHOM COOpPKM, MOHTaxa M HcHbITaHus cucrem JIA.
[IpenBapuTenbHas CThIKOBKA arperaroB. TpeOoBaHMs K arperataM, IIOCTYNAOIUM Ha
OKOHYATEJIbHYI0 COOpKY. BiusiHue KOHCTpYKIIMU CThIKA Ha TPYJOEMKOCTh CTHIKOBOYHBIX padoT.

MonTtaxx u wucneitanus cucreM. IloaroroBka — arperaTtoB IulaHepa A MOHTaKa
o0opynoBanusi. MoHTax TpyOOIpPOBO/IOB.

Buns! ucnibiranuit cuctem obopynosanus JIA.

IIpoueccel ucnbiTanuil y3i1oB, arperatoB U JIA B nemom. Buasl u OCHOBHBIE 3anadu
ucneitanuit  (COCT 16504-81): npuemocnatounsie ([ICH), KOHCTPYKTOPCKO-TOBOJAOYHBIC
(KAW), xontponbHO-BeIOOpouHble (KBW), mepuonnueckue (I1M). Knaccudukauus u oOumias
XapaKTepUCTHKA HCIBITAaHUN 1O Bo3AeicTByrommM ¢akropaM. lcnbiTaHus Ha JuHEIHBIE
neperpy3kd, BHUOpPOJMHAMHYECKHE, TEPMOBAKyyMHbIe, KIUMaTHUecKue. XapaKTepUCTHKa
IIPOLIECCOB MTHEBMO- U ruapoucnbITaHuid. IIponecc u cpencrsa UCHBITAHUN KOHCTPYKIMM Ha
repMEeTUYHOCTh. [IOHSATHE TepMEeTHYHOCTH, KOHTPOJIBHOIO M MPOOHOTO BEILIECTBA, NETEKTOpa
TEUYEUCKAHMsI, YyBCTBUTEIBHOCTH HCIBITAHUH, CIIOCOOBI OLIEHKM CTENEHH HETrepMETHUYHOCTH.
OO0mast xapakTepucTHKa METOAOB M CHOCOOOB MCHBITAaHUNA M 00JacTh MX NMpUMEHEeHHs. Buabl
ucnbiTanuil JIA u ero cucrem B nponecce ['C. Onpenenenne reoMeTpuyeckux mnapameTpon JIA
u ero arperatoB. FOcTupoBKa MOCAJOYHBIX MECT JUIsl YCTaHOBKHM NpuoOopoB. OmnpeneneHue
MOJIO’KEHUS BEKTOpa TATH JBUTATEIbHOW ycTaHOBKU. OmpesesneHne MOJ0XKEHUs LeHTpa Macc,
cTaTHyecKas U AMHaMHU4ecKas OallaHCUPOBKa.



3.5. TexHonormyeckass NOArOTOBKAa CEPUMHOrO Npou3BoACTBAa. OCHOBHBIE 3aJauu
TEXHOJIOTUYECKOM MOJITrOTOBKH cepuitHoro nmpousBoacTsa JIA. Orpaborka koHCTpykuuu JIA Ha
TEXHOJOTMYHOCTh [IpoekTrpoBaHue, MOHTaX U yBsi3ka cOOpouHON ocHacTkU. IIpoexTupoBanue
cOOpouHBIX TpucHocoOneHnit. MoHTax cOOpOYHBIX mpHcocoOneHnid. Pa3MepHas yBs3ka
COOpPOYHBIX MPHUCITOCOOJIECHUH.

3.6. YnpaBinenue pa3pabOTKOH, aBTOMAaTH3alMs IPOCKTUPOBAHUS, KOHCTPYUPOBAHUS U
IPOM3BOJCTBA. MHOIOypOBHEBOE IPOIPAMMHO-IIENIEBOE YIIpaBlieHUE pa3paboTkoil. 3anauu
MaKpOIIPOEKTUPOBAHUS. [locraHoBKa 3amauM ONTHUMU3AIMM YIPABJICHUS pa3pabOTKOM.
Jexommnosunusa oOmiel 3agaun. Buasl HeonpeaeneHHOCTH U UX y4eT. MeTolbl ONTHUMHU3AIUH
pElIEHUH C y4eTOM KOMIIDOMHUCCHOIO XapakTepa 3aJauyd, JMHAMUKA U HEONPEIEeIEHHOCTEH.
Metonpl MaTeMaTHYECKOro mporpammupoBaHus. CTaTUCTUYECKUN METOJ MHOIOYpPOBHEBOM
COIIACOBAHHOM ONTHUMM3ALUU MPOEKTHBIX pelIeHUH. MEeTOOUMKN pelleHns IPOEKTHBIX 3a1a4 ¢
y4E€TOM pHCKa M KOMIIpoMucca. MeToauka KOMIIJIEKCHOM ONTHMHU3AaLUUd KOHCTPYKTOPCKO-
TE€XHOJIOTHYECKHUX IIapaMeTPOB U3JIEIH.

ITytu ¢opmanuzanuu mnporecca NPOEKTUPOBaHUs, HedopMmanuzyeMmble yciaoBusa. Poib
COBPEMEHHBIX  BBIYMCIUTENBHBIX  CPEACTB. Maremarndeckas  (OpMyJIHpOBKa  3agad
IPOEKTUpOBaHUs. J[MHaMUYEeCKHE METOJbl ONTHUMH3ALUU. Bo3moxxHOCTH ~ MalIMHHOU
KOMIIOHOBKH.

[IpuHIMIBI OpraHU3alMi U CTPYKTypa CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS
u xoHcTpyupoBanus (CAIIP). KoMiuiekc TeXHUUECKUX CPEICTB, MaTeMaTHYECKoe o0ecreueHme,
0OaHKM JJaHHBIX, TAKEThl IPUKJIAAHBIX nporpamM. Ponb yenoseka B CAITP.

[TpuHuMOBl pa3paboOTKU M CTPYKTypa HAKETOB MPHUKJIAAHBIX IMporpamm. MoIyiabHbIH
HOPUHIUI TocTpoeHUs GyHKIMoHanbHbIX 010k0B CAIIP. YnpaBnenue npoueccamu pa3paboTKu
npoekTa. bilok-cxeMa HEKOTOPBIX THUIHYHBIX KOMIUIEKCHBIX IPOTrpamMM IPOEKTHOTO aHalIu3a U
cuHTe3a JIA u ero nojacucrem.

MexaHuzanuss M aBTOMATH3alMs TEXHOJOTMYECKMX  IpoleccoB. TpeOoBaHuS K
KoHCTpyKuuu JIA, oOecnedrBamomye BO3MOXXHOCTh AaBTOMAaTH3allMd €ro HM3rOTOBJICHUS.
ABTOMaTH3UPOBAHHBIE CUCTEMBI IPOEKTUPOBAHUS TexHoJornyeckux npoueccon (ACIITII).

OcHoBHas JInTepaTypa

1. ITpoexTupoBanue camoneroB [Tekct] : [yueb. 11t By30B B 00JI. aBUAll. U PAKET.-KOCM.
TeXHUKU 1Mo HampasieHusM 160100 "Apua- u paxeroctpoenue", 160200 "Asuactpoenue" u
cnenuanbHocTAM 160201  "Camonero- wu  BeprosieroctpoeHue” u 160202 "Cucremsl
XKU3HeoOecneueHus U obopyaoBanue jnerar. annaparos" / C. M. Erep u np. ; mox pen. C. M.
Erepa] ; mpeaucn. A. M. Matseenko [u ap.]. - [4-e uzn.]. - M. : Jloroc, 2005. - 613 ¢c. : 51 ¢
noptp. -ISBN 5-98704-022-1.

2. Poccuiickas suiuknonenuss CALS. ABHanMOHHO-KOCMHUYECKOE MAIIMHOCTPOCHHE
[Tekct] / [rn. pen. A. I'. bparyxus]. - M. : HULL ACK, 2008. - 607 c.

3. TeopeTnueckue OCHOBBI aBHa- M pakeToCTpoeHus: [TeKkcT] : B KOHCIEKTax JIEKIUH :
[yae0. mocoOme nmsi By30B MO crernuanbHocTH "PakerocTpoenue" HampaBiIeHHS MOATOT.
JUIITIOMHD. CHEUANINCTOB "PakeTocTpoeHrne 1 KOCMOHABTHKA" U cnieluanbHOCTH "CaMoJIeTo- U
BEPTOJIETOCTpOEHHE" HampaBiIeHUs MOATrOT. JUILIOMHp. crienuanucToB "Asuactpoenue” / A. C.



Uymanua [u ap.]. - M. : Jpoda, 2005. - 784 c. - (IlpoekTupoBaHHe, KOHCTPYKIUS H
MIPOU3BOJICTBO JIETaTeNbHBIX ammapatos ; 1). - ISBN 5-7107-8537-7

4. KonnentyaabHO€ NPOEKTUPOBAHHE CAMOJIETOB [DJIEKTPOHHBIM pecypc| : BJIEKTPOH.
yueb. mocobue / [B. A. KomapoB [u np.] ; M-Bo oOpa3oBanus u Hayku P®D, Camap. roc.
aspokocm. yH-T uM. C. II. KoponeBa (Ham. uccrmen. yH-T). - M3a. 2-e, mepepab. u 1om. -
DJeKTpoH. TeKCTOBBIE aaH. - Camapa : [0. u.], 2010. - 1 a51. onr. auck (CD-ROM).

5. bongeipeB, A.B. IlpoekTupoBaHHE KpbUILEB JIETATEJIbHBIX alllapaToB ¢
HCInojib3oBaHueM 3D-Mojienell nmepeMeHHON IUIOTHOCTU [DJIEKTPOHHBIA pecypc| : 3JIEKTPOH.
yueb. mocobue / A. B. bonmeipeB, B. A. KomapoB ; Munobpunayku Poccum, Camap. roc.
a’pokocm. yH-T uM. akaj. C. I1. KoponeBa (Hall. uccien. yH-T). - DIEKTPOH. TEKCTOBbIC U Tpad.
naH. (6,3 Moaiit). - Camapa : [6. u.], 2011. - 1 a1 onT. quck (CD-ROM).

5. Hmutpues, B.I'. OCHOBBI NPOYHOCTH U NPOEKTUPOBAHUE CHUIIOBOW KOHCTPYKLUU
nerarenpHbIX ammapaTtoB [Tekct] / B. I'. Imurpues, B. M. UuxoB ; [LleHTp. asporuapoanHam.
uH-T uM. H. E. XKXykosckoro (LIAT'N)]. - M. : bymaxwnas ranepes [Boin. gas.], 2005. - 414 c. -
ISBN 5-900504-80-2.

6. IlpoexkTupoBaHHE aBUAIMOHHBIX CHUCTEM KOHIWUIMOHMpPOBaHUS Bo3zayxa [Tekcrt] :
[yueb. mocobue s By30B 1o crenuanbHocT "CucTeMbl )Ku3HeoO0ecieueHus: U 000py10BaHUS
nerar. ammaparoB"] / [H. B. AntonoBa u np.] ; moxm pem. FO. M. IllycrpoBa. - M. :
MammnaocTtpoenue, 2006. - 383 c. - ISBN 5-217-03358-4.

7. IlepecbinkuH, K. B. ABTOMaTH3MpOBAaHHOE MPOEKTUPOBAHUE M MOJAEIUPOBAHUE
KOHCTPYKLMH pakeTHO-KocMuueckord TexHuku B cpene MSC.Patran/MSC.Nastran : [yueO.
noco6ue] / K. B. Ilepeceinkun, B. I1. [lepecoinkun, E. A. BanoBa. - Camapa : U3a-so CI'AY,
2007. - 189 c. - ISBN 978-5-7883-0624-7.

8. ApenbeB, A.H. [IpoekTrupoBaHue JIETKUX MaccaKupckux camonetoB [Tekct] : [yueO.
nocobue s By3oB mo crnernuanbHoctu 160201 "Camonero- u Beproneroctpoenue”] / A. H.
ApenbeB ; Denep. areHTCTBO o 0OpazoBaHuto, Mock. aBuail. UH-T (TOC. TeXH. YH-T). - M. : U31-
B0 MAU, 2006. - 637 c. - ISBN 5-7035-1720-6. — 5 3k3.

JlonoTHUTEIbHASI JIUTEPaTypa

1. EBponeiickoe aBuanmonHoe obpazoBanue [Teker] : mo marepuanam EBporn. cemunapa
no asuan. obpaszoBanuio EWADE 2007 (European Workshop on Aircraft Design Education) :
[yueO. mocoOue mo HarpaBIeHHUIO MOATOT. JUIIoMuUp. creruanuctoB 160200 - ABuactpoeHue u
cneuuanbHoctu 160201 - Camoneto- u Beproseroctpoerue] / B. A. Komapos [u ap.] ; Hayu.
pen. B. A. Komapos ; ®enep. arentcTBo 1o oOpazoBanuto, Camap. roc. aspokocm. yH-T um. C.
I1. KoponeBa. - Camapa : Uzn-so CI'AY, 2007. - 236 c. - (IIpuoputerHble HalMOHAJIbHbIE
npoekThl "O0pa3oBanue"). -ISBN 978-5-7883-0496-0.

2. TlpoexktupoBaHue TpaxaaHCKuX camonetoB [Text] : Teopum m meromer / [U. .
KareipeB, M. C. Heitmapk, B. M. Illelinun u np.] ; nox pexn. I'. B. HoBoxunosa. - M. :
MarmmHoctpoenue, 1991. - 672 c. - ISBN 5-217-01064-9.

3. [Ipo4yHOCTb, KOJEOAHHS M pECYpC aBUAITMOHHBIX KOHCTPYKUUI U coopyxeHuil [ Tekcr]
: ¢0. cT. : (k 75-netuto co mus poxaenus I0.A. Crywankuna). - M. : [JAT'H, 2007. - 352 c. -
(Tpynsr LlentpanbHoro asporunpoauHamudeckoro naerutyra uM. H. E. JKykoBckoro ; BbimL.
2675).



4. OcoOEeHHOCTH MPOEKTUPOBAHUS JIETKUX OOCBBIX U YI4EOHO-TPEHUPOBOUYHBIX CAMOJIETOB
[Tekcr] / A.H. Axumos, B.B. Bopo0bes, O.®. [lemuenko [u ap.] ; mox pen. H.H. JlomkenkoBa,
B.A. ITomo6enosa. M. : MamuHoctponue: Mammuoctpoenue-Iloner, 2005. - 367 c.

5. Maremaruueckoe MOJEIUpOBaHUE Tpu (opMupoBaHMM OOJIMKA JIETATEIBHOTO
anmapara [Tekct] / B.B. I'ynse, O.®. [Iemuenko, H.H. {omkenkoB [u ap.] ; mox pea. B.A.
[TonoGenoBa. M. : Mamunoctponue: Mamunoctpoenue-Iloner, 2005. - 496 c.

6. Amamms [IBO Poccum m HayyHO-TexHHYeckuid mporpecc [Tekcr] : OoeBbie
KOMILJIEKCHI U CUCTEMBI BUepa, ceroius, 3aptpa / [B. K. babwuu, JI. E. baxanos, I'. I1. 'epacumoB
u ap.] ; mox pea. E. A. denocosa. - [2-¢ u3n., crep]. - M. : [Ipoda, 2004. - 816 c. - (ABuanus u
KocMoHaBTHKa). - ISBN 5-7107-8418-4.

7. Asumamuss BBC Poccum m nHayuno-texnuueckuii mporpecc [Tekcr] : 0OoeBbie
KOMIUIEKCBI U CUCTEMEBI BUepa, ceroiHs, 3aBtpa / [[I. A. AuroHoB, P. M. babuuy, 1O. I1. bansiko u
ap.] ; mox pea. E. A. ®@enocosa. - M. : Jlpoda, 2005. - 733 c. - (ABHanus U1 KOCMOHABTHKA). -
buGnuorp. B KoHIIe pa3f. - ABT. yKka3aHbl Ha o6opote THT. 1. - ISBN 5-7107-7070-1.

8. Annemuosud, JI.JI. Hagexxnocts, Oe3omacHOCTh M KuByuecTh camonera [Tekcr] :
[yueb. mns By3oB mo crenuanbHocTH "Camonetoctpoenue"| / JI. JI. AnuenuoBuu. - M. :
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