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Beenenue

B ocHOBY HacTosIIEH IPOrpaMMBI ITOJI0KEHBI CIEAYIOINE TUCIUIUIMHBL: TEOPETUYECKas
MEXaHMKa, CUCTEMHBIH aHallu3; TEOpUs NPOEKTUPOBAHUS JIETATEIbHBIX aIlllapaToB, TEOPHUS
HA/IKHOCTH U 3(PPEKTUBHOCTH; TEXHOJOTHS CO3/IaHUS JIEMEHTOB W KoHCTpykiwmil; I'AJIC-
TEXHOJIOTMS  CO3JIaHMs  JICTAaTEJIbHBIX — allaparoB; METOABl  IIOMCKAa  ONTHUMAJIbHBIX
KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX PELICHUH, TEXHOIOTUYECKUE MTPOLIECCHI.

[IporpamMma pa3paboTaHa IKCIEPTHBIM COBETOM BBICIIEH aTTEeCTAIIMOHHOW KOMUCCHU
MunuctepctBa oOpazoBanmsi Poccuiickoit ®Dexepanuu 1Mo aBHAIIMOHHO-KOCMUYECKOW U
paketHo TexHuke npu ydyactun MAU (TY) wum. C. Opmxonukumze u  MITY
uMm. H.D. baymana yrBepkaenna npukazom MunoOpaszoBanust Poccun ot 17.02.2004 Ne 697.

1. O011ee npoeKTUPOBAHUE JIETATEIbHBIX ANNAPATOB

1.1. IIpoyecc cozoanusa nemamenvhozo annapama (JIA). Pazpadbomka JIA —
MHO20Imannwlit npoyecc. Ponv u mecmo npoexmuposanusn é npouyecce pazpadomku JIA.

JleraTenpHBIA anmapar Kak OOBEKT MPOEKTUPOBAHUS, MPOU3BOJICTBA U IKCILTyaTaIlUH.
Knaccudukanus JIA; tpeboBanus, npenbsBiusembie K JIA. Kpatkuii micropudeckuii 00630p
pasButusa JIA. OOmas xapaktepuctuka JIA pa3nuuHOro Ha3HAYEHUS; IBUTATENH, BB
TpPaeKTOpUI, OCOOCHHOCTH CHCTEM YIPABJICHUS W HAaBEJEHUS, HApOAHOXO3SICTBEHHOE U
0oeBoe mpuMeHeHue. [lepcreKTUBHbBIE HANpaBJIEHUS, IIYTU U CHOCOOBI COBEPLICHCTBOBAHMUS
JIA, BOIIpOChl KOHBEPCUH, CUCTEMBI IBOMHOI'O TPUMEHEHUS.

Omnpenenenve u 3ajaun IPOEKTUPOBAHUS. DTallbl IPOSKTUPOBAHUS, COAEpKAHHE 3a/1ad,
pellaeMbIX Ha OTAENbHBIX JTamax: pa3padoTka TEXHMUYECKOIO 3aJaHus, TEXHUYECKOe
IpeJI0KEHNE, ICKU3HBIN MPOEKT, pabOUYHil MPOEKT.

OO0mue W 4YacTHbIE KpPUTEPUM OLEHKHM HPOEKTHO-KOHCTPYKTOPCKUX  pEIICHUH.
Conepkanre U METOABI Pa3pabOTKH TexHUYecKoro 3amanust Ha mpoekT JIA. IlpoekTHoe
MOJIeJIMpOBaHUE, BECOBOM 1 Oaymmctuyeckuil ananu3 JIA, moaenu oueHku 3(hGEeKTUBHOCTH U
3aTpaT Ha co3gaHue. BbIOOp OCHOBHBIX MPOEKTHBIX mapamMeTpoB. OOmUN NOAX0J K
ONTUMM3AIMM TPOEKTHBIX MapameTpoB JIA (NIPOEKTHBIX pelIeHu): 3ajaya, KpUTEpUH,
MoOJIelM, MareMarudeckas (OpPMYIMpPOBKAa ITOCTAHOBOK 3a/4ay IPOEKTHPOBAHMS, METOJbI
ontuMuzaui. OCOOGEHHOCTH MPOEKTHO-KOHCTPYKTOPCKHUX 337ady — MHOTOKpUTEpUaIbHBIH,
MHOTOMapaMeTpUUYeCKui, JAMHAMUYECKUH, CTOXAaCTUYECKUH XapaKTep, OCHOBHBIE METOJIbI
MoKCKa peleHuil. AJITOPUTM pelIeHUs] MPOEKTHBIX 3a4ady. TpH COCTaBISIIOIIMX Ipolecca
IIPOEKTUPOBAHUS: U300PETATENbCTBO, MHKEHEPHBIN aHATN3, IPUHATHE PELICHH.

JKu3HEHHBIN UK U3ETHN, CTaauu pa3padboTKu u co3manus JIA.

Bupl npoeKTHON JOKYMEHTAIUH.

HopMmaTtuBHble 1OKyMEHTBHI, periaMeHTupyromme mnpouecc paspadorku JIA (AIl, OTT
BBC, I'OCTs1, OCTHr).

Oco0eHHocTH MPOEKTUPOBAaHUS cOBpeMeHHBIX JIA. Posib HaydHO-TEXHUYECKOTO 3a/1e1a U

COBPEMECHHBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHH B COBCPUICHCTBOBAHUHN IIPOCKTHPOBAHUA.
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1.2. Cucmemnbwlit n00X00 — 0CHOBA COBPEMEHHOU MEMOO0I02UN NPOECKMUPOCAHUSL.
Deontoyusn 3a0au, memooos u cpeocme NPOEKMUPOSAHUs.

CraTtucTuueckue M aHaIMTUYECKUE METO/bl ONPEIENICHUS IPOEKTHBIX I1apaMeTpOB.
Pa3BuTHe MeTONOB ONTUMAJIBHOTO IPOEKTHpPOBaHMs. MaTemaTuueckas IOCTAaHOBKA 3azady
ONTUMAJIBHOTO ITPOEKTUPOBAHMSI U METO/IbI €€ PELLEHUSI.

Heo06xoauMocTh HCMONB30BaHUS CHCTEMHOTO IOJAXO0Ja B MpoeKTupoBaHuH. JIA Kkak
3NIeMEeHT KoMIulekca. CTpyKTypHO-(yHKIMOHaJIbHBIE 3ieMeHThl JIA: T1utanep, cuioBas
YCTaHOBKa, CHCTEMa yIpaBlieHHsI, OOPTOBBIE CUCTEMBI 1 000py0BaHuE, 1ieneBas (6oeBast win
KOMMepueckasi) Harpy3ka. Murerpanus 3meMeHToB JIA. OCHOBHBIE MOJIOKEHHUS METOJI0JIOTHU
U CUCTEMOTEXHHUKH.

[IpoGnembr  pexkoMmo3unuu 00bEKTa U 3a7ad  OpoektupoBaHusd.  [IpoGnembl
MOJIEJIMPOBaHUS B MpoeKTHpoBaHUU. CTPYKTypa U TUIIBI IPOEKTHBIX Mojesiel. COOTHOILIEHHE
U pOJb YHCICHHOTO H (U3UYECKOTO MOJCIUPOBAHHUS B MPOCKTHPOBAHWUHU. [IpHHINIIBI
ontumMasibHOCTH. OOmMEe ¥ 4YacTHBIE KPUTEPUH OLEHKA dS()(PEeKTHBHOCTH MPOEKTHO-
KOHCTPYKTOPCKHUX PELICHUM.

[IpoexkTupoBanue — TBOpUYeCKUi mpouecc. Tpu ero COCTaBISIIOIIME: CUHTE3, aHAIU3 U
npunsaTie pemieHuii. CooTHomeHue GopMamTu3yeMbiXx U He(hOpMAIBHBIX TPOIEIYp Ipolecca
IIPOEKTUPOBAHUS U NYTH UX 00bequHEeHMs. Busyanuzamus kak croco0 pemnieHus 3anad U
cpeacTBo ooMeHa HH(popMaIei B mpolecce MPOSKTUPOBAHUS, POJIb MAIIMHHON TPaQHKH.

OCOOEHHOCTH TEXHOJIOTUH aBTOMAaTH3HPOBAHHOTO TPOEKTHpOBaHUs. Ponb uenoBeka B
CAIIP.

1.3. Hcxoonvie oannvle 011 npoeKmupoeanus. Ycioeus u ceasu, popmupyrouiue ooanacmep
cyuyecmeosanus npoeKma.

Texunueckoe 3aganue (T3) Ha npoekTupoBanue. Meroauka pazpadotku. Ctpykrypa T3.
KonnenryansHoe npoektupoBanue. PazpaboTka TexHuueckoro npepioxenus. Llens u 3agaun.
CnocoObl  uaeHTuduKanuu mpoekra. Kiaccudukamuss mnepeMEeHHbIX: MHapaMerpsl |
OrpaHHueHus, KpuTepuu. Bupl mapamMeTpoB (IMCKpPETHBIE U HENIPEPhIBHBIE, OTHOCUTENIbHBIE U
a0COJIIOTHBIC), UX HOMEHKJIATypa.

Ces13u Mexay napamerpamu M xapaktepuctukamu JIA. OcHoBHbIE ycnoBHs (CBSI3H),
omnpezensoe 001acTh CyIIEeCTBOBaHUS MPOEKTa. Y paBHEHUs cyliecTBoBaHus JIA.

OrpanuueHus Ha 00JacCTh CYIIECTBOBAaHUA MpoekTa. OrpaHUYEeHUs, BBITEKAIOIINE W3
YCIIOBUHM peanu3aluu 3aJaHHoro npoduis nonera. OrpaHuueHus: no yucity M, cKOpocTHOMY
Hamopy, pacueTHOW meperpy3ke. MUHUMaIbHbBIE CKOpPOCTH mosieta. OrpaHuyYeHus,

HaKJIaabIBA€MBbIC Tpe6OBaHI/I$IMI/I HpOHSBO}ICTBeHHOﬁ n BKCHJ'IyaTaHI/IOHHOI\/’I TEXHOJIOTHYHOCTH.

1.4. Ananu3s u év160p cxemol. Onpeoenennsvie cxemuvte. Cxemuvt npusznaxu. Ocobennocmu u
odnacmu npuMeHeHus pasiudHbIX CXeM.

KoncrpyktuHo-komnonoBoyHas cxema (KKC).

[IporHO3WpOBaHKE OMPEACHAIONINX TMapaMeTpoB — KOIPQPUIIMEHTH MacCOBBIX,
CTOMMOCTHBIX M JAp. OcHOBHas 3amaya mnpoekTupoBanus JIA B cocraBe KoOMILIEKca.
MHoroypoBHeBass ONTHUMH3AIUs, COIJIACOBAHME W CXOAMMOCTh PELICHHM TJIaBHBIX 3a/ad.
D¢ heKTUBHOE YTOUHEHHUE PEIICHUS.
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OOmmii anropuT™M BBIOOpa cXxeMbl. MaTpulla HMPU3HAKOB KOMIIOHOBOYHBIX CXEM Kak

OCHOBa aBTOMATHU3UPOBAHHOTO BbIOOpa cxembl JIA.

1.5. Onpeodenenue ocnosnvix npoekmuvix napamempos JIA. Hmepayuonnocmeo
onpeoeneHus napamempos.

Bo3MoxHBIE CXEMBI aITOPUTMOB OIpEAEIEHUS MPOEKTHBIX MapamMeTpoB. OnpezeneHue
apaMeTpoB HadanbHOro npuOmxkenus. CornacoBaHue MapaMeTpoB ILIAaHEpAa U CHIIOBOM
YCTaHOBKH.

[Tapamerpuueckuil ananu3. OnTuMu3anus MPOEKTHBIX IApaMETPOB IPU  3aJJaHHBIX
TpeOOBaHUAX M OrpaHMYeHHAX. YacTHple W OOIIME KPUTEPHH OICHKH KadyecTBa IMPOEKTa:
npsMble  JKCIUTyaTallMOHHBIE  pacxonpl, TorumBHas  3¢ddexkruBHocts.  [lokazarenu
s dpexTuBHOCTH MHOTOLIENEBOTO JIA. CKansipHas ¥ BEKTOPHAsI OTITUMH3AIIHS.

bnok-cxema anroputMma onpezeneHus napamerpon JIA B cucreMe aBTOMaTU3UPOBAHHOTO

MIPOCKTUPOBAHHUS.
1.6. Memoow pacuema maccwot JIA u ee cocmasnarujux.

Knaccudukaumss macc JIA. MrepannoHHOCTH mporiecca ompeneiaeHus wmacchl JIA.
Omnpenenenne maccsl JIA M ee COCTaBIAIOIIMX HA PA3IMYHBIX 3Tarax IMPOEKTHUPOBAHUS.
M3MeHeHne Macchl B MPOIECCEe NMPOESKTUPOBAHUSA. 3aKOH «KBajpara-KyOa» W €ro BIUSHUE Ha
maccy JIA. Meroa BECOBBIX SKBUBAJICHTOB. JIMMUTBI Macchl M HMX pPOJb B IIpoOIECCE

MIPOCKTUPOBAHUSI.
1.7. Komnonosxka u uenmposxa JIA.

TpoiicTBEHHOCTh mMpollecca KOMIIOHOBKU: a’pOJAMHAMUYECKasi, OObEMHO-MaccoBas U
KOHCTPYKTUBHO-CHJIOBasi KoMmrioHOBKa. llenTpoBka JIA. OcCOOEHHOCTH KOMIIOHOBKH U
LHEHTPOBKU pa3inuuHblX TUNOB JIA. CBSI3b LIEHTPOBKH, YCTOHYMBOCTHM M YIPABISEMOCTH.
ABTOMaTHYECKHE CHCTEMBI JUIsl OonpesesieHus: IeHTpoBoK U Beca JIA. Cucremsl ynpaBieHUs
nojio)keHneM 1eHtpa Tspkectu JIA B monere. IlpaBunmo mmmomanedt. O6mume Buasl JIA.
KomnonoBounbiii ueprex. Teopernueckue uepreku. Meroasl moctpoeHus o0Bogos JIA.
CucreMbl reOMETPUUECKOT0 MOJIETMPOBaHUs. ABTOMAaTH3alUs IPOLIecca KOMIIOHOBKH.

2. [IpoexTpOBaHUE M KOHCTPYKIIUM JIETATEJbHBIX ANNAPATOB U UX arperaToB
2.1. Obwue eonpocwvt kKoncmpyupoeanus JIA u ux azpezamoe.

[Mpunnuns! koHCTpyHpoBaHus JIA. DBomronns KOMIIOHOBOK KOHCTpYKuMid JIA. daxTop
IIPEEMCTBEHHOCTH KOHCTpyKIMil. IIporHozupoBanue pas3BUTHA KOHCTPYKIUH. MeTtozsl
dbopMUpOBaHUS KOHCTPYKTHBHO-CHMJIOBOM cxembl. Kpurepunm kadectBa M (akTophl, €ro
onpeaensomue. KOHCTpyKIMOHHBIE  CIIOCOOBI  OOecreueHus KadecTBa: MPOYHOCTh
KOHCTPYKIUHU, YCTOMYUBOCTh, TEPMETUYHOCTb, I0JITOBEYHOCTh, HAJIEKHOCTD.

Hopwmer mpounoctu. Koaddumment 6e3omacnoctu. HopMbl MPOYHOCTH IS pa3IMUHBIX
CIIy4aeB Harpy>KEHUs.

AsdpoauHaMUYeCcKHe, JIUHAMUYECKHME W TeruioBble Harpy3ku Ha JIA. BuusHue
TEMIIEPATYpPhl HA HECYIYIO0 CHOCOOHOCTh KOHCTPYKITHH.

Pacuetnsbie ciiyuan. I3MeHeHuEe Harpy30K Ha pa3IMyHbIX dTanax dKcryatanuu JIA.
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[IpoexTHpoBaHWE ONTUMAIBHBIX KOHCTPYKIMU (DIO3EsDKa, KOpIyca, KpBUIBEB H
TOIJIMBHBIX OakoB. Hecymue u moaBecHbie Oaku, (HOpMbI TOIUIMBHBIX OakoB. OOewaiiku
TOIJIMBHBIX ~ OakoB:  riajkue, BadelbHble, CTPUHIEPHO-IINAHTOYTHBIE,  COTOBBIE,
ro)prpoBaHHEIE.

MeTto1b1 BbIOOpA OCHOBHBIX KOHCTPYKI[MOHHBIX, TEIUI03alIUTHBIX u
TEIJIOU30JSILIMOHHBIX MaTepUaJIoB.

[Iponecc npoextupoBanus yacteit JIA. OcHoBHBIE TapameTpsl yacTeit JIA.

Metoapl omnucaHus noBepxHocTel arperatoB JIA. BiusHue MHTEHCHMBHOCTM U BHJA
JecTByOIEeH Harpy3ku Ha kKoHCTpykuuio JIA. HanexxHocTs U pecypc KOHCTpyKIuH. Beibop
KOHCTPYKTUBHO-CUJIOBOU cxeMbl. [Ipumenenue merona koHeuyHbIX 3ieMeHToB (MKD) mpu
IIPOEKTUPOBAHUU PALIMOHAIBHBIX KOHCTPYKTUBHO-CHJIOBBIX CXEM.

Beibop MarepuanoB 3J€MEHTOB KOHCTPYKIMH C YYETOM YCJIOBHM IPOU3BOJICTBA,

AKCIUTyaTaIuH, MPOYHOCTH, KECTKOCTH U I0JITOBEYHOCTH.
2.2. Ilpoexmuposanue Kpviia, OnepeHus u op2anos ynpaeieHus.

OCHOBHBIE BECOBBIE M a3POJIMHAMUYECKHE XapaKTEPUCTUKU Kpblia. A3poJrHaMUYecKas
KOMITOHOBKA KpbLJIa, THUIBI PO uiIei Kpplia, a3poJHHAMUYECKast U TeOMETpUIecKast KpyTKa.

[IpoexTpoBaHue MEXaHHW3aUUMU M OPraHOB YIPABJICHUA. YIIPABICHHUE IOTPaHUYHBIM
CJI0EM W UHUPKYJAui. HemocpeacrBeHHOE ympaBi€HHE MOIBbEMHON CHUIION. AJanTHBHBIE
KPBUIbSI.

OcHOBHbIE XapaKTEpUCTUKU onepeHus. Tumbl onepeHus. Pacnonoxenrne BepTUKAIBLHOTO
U TOpU30OHTAIbHOTO onepeHus Ha JIA paznuuHoro HaszHadeHus. OmnpesesieHue OCHOBHBIX
[apaMeTpoB U XapaKTEPUCTUK ornepeHusi. BeiOop mapameTpoB opraHoB yrnpasieHus. AHaIu3 U
BbIOOP KOHCTPYKTHMBHO-CHUJIOBOW CX€MbI omepeHus U pyneid. KoHCTpykuus mepecTaBHbIX M
yIpaBisieMbIX CTAOUIN3aTOPOB.

2.3. Koncmpykyusa u npoekmupoganue rozenaixica (Kopnyca) u cuno6oii ycmanogKu.

Tunsl 1 xapakTepucTHKU (ro3eisbKa: adpoJuHamMuueckas KoMrnoHoBka JIA pasnuuHoro
HazHaueHus. «Hecymmil ¢rozensk». AHamu3 U BbIOOP KOHCTPYKTHBHO-CHIJIOBOM CXEMBI
¢rozensika. CumoBast yBsizka (ro3emsika ¢ KpbUIOM, oriepeHueM, aBurateiasiMu. OcoOeHHOCTH
KOHCTPYKTUBHO-CUJIOBBIX ~ cxeM  (ro3emspkeld  coBpemeHHbIXx  JIA.  KoHcTpyKkTuBHBIE
MEPONPUSTHS 1O MOBBIIEHUIO XUBYYECTH U pecypca (ro3emspkeid. Bnusnue repmokabuH Ha
KOHCTPYKTHUBHO-CUJIOBYIO CXeMy (ro3elIsKa.

TpeboBaHust kK CHIIOBOM yCTaHOBKE, THUIIBI U XapaKTEPUCTUKU aBUAIIMOHHBIX M PAKETHBIX
neurareneil. Jlormueckast OOK-cxema MPOEKTUPOBAHMSI CUJIOBOM YCTAaHOBKH. ¥YCTaHOBKa
neurateneit Ha JIA. Pa3merienue TOMIMBHBIX 0akOB Ha JO3BYKOBBIX M CBEPX3BYKOBBIX JIA.
TormnBHBIE OTCEKM B KOHCTPYKIMU KOpITyca. 3allUTa KOPIyca OT KUHETUYECKOTO Harpesa.
Meponpusitust o 3alIUTe CUIOBON YCTAaHOBKHM M TOIUIMBHBIX 0aKkOB OT IMO)Kapa U B3pbIBa B

ITOJICTCE.

2.4. Cucmemot ynpasnenusn JIA. Tpeoosanusa k cucmeme ynpagsnenus JIA paznuunozo
Ha3HaYeHus.

3amaud MPOEKTUPOBAHUS CHCTEM YIpaBlIeHUs, cTabunu3anuu W HaBeneHus JIA.
Baxnelime XapakTepUCTHKHA YNPABISIEMOCTH W HMX CBA3M ¢ napamerpamu  JIA.
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Bosmymatomue ¢aktopsl. CrnocoObl ynpaBieHHs W HaBeACHHS. ABTOHOMHBIE CHCTEMBI
YIIPABJICHUS, CUCTEMBI TEJICYIPABICHUS, CHCTEMbI CAMOHABECHUS.

Vcxonnble AaHHBIE A MPOEKTUPOBAHHMS W BBHIOOP MapaMETPOB PA3JIMYHBIX KaHAJIOB
yrpasieHus. KoOMaHIHbIE pblYary: TUIbI U KOHCTPYKLMS, pa3MELICHUE KOMAaHIHbIX PbIYaroB B
KaOMHAX JKUNaXa MUIOTUpyeMbiX JIA, yueT TpeOoBaHW SProOHOMHKH. THIBI TPOBOJOK
YIPaBIEHUS, XapaKTEPUCTUKU HArpYKEHUsI, KOHCTPYKIUHU. DJIEKTPOJUCTALIMOHHBIE CHUCTEMBbI
yrupasieHus. lIpUHIUIBI MOAKIIOYEHHUS WCIOJHUTEIBHBIX MEXaHU3MOB, THMIPABIMYECKUE
yemnutenu. OOecnieueHne TpeboBaHUIl 0€30MACHOCTH IOJIETA NPHU HNPOEKTUPOBAHUHM CHCTEM
ynpasineHus. PeszepBupoBanue cucreM. Hcnosb3oBanue cucrteM ynpasieHus JIA s
YIJIYYILIEHUS €T0 JIETHBIX XapaKTEPUCTHUK.

2.5. Koncmpykyua u npoeKkmupoganue waccu.

Tunsl 1 OCHOBHBIE HapaMeTpbl LIacCH. AHaJIU3 U PEKOMEHJALUU IO BBIOOPY CXEMBI
maccu. XapakTepucTuku mnpoxoaumoctd JIA mo rpyHTOBEIM U OeronHbiM  BIIIL
KoHncTpykTuBHO-cHIOBBIE  cXeMmbl IMaccu. Kunemaruueckue cxembl yOOpKHM —IlIaccw,
aBuanMoHHbIe Kosieca. Cuctembl TopMoxkeHus JIA, ux sHeproeMkocts. KoHCTpyKIMS U pacyer
aMOpTHU3aTOpPOB, CBA3b MapamMeTpoB aMoprtu3auuu c pecypcoMm JIA. Harpyxenue u pabota
anieMeHTOB 1iaccu. [lpuHuunbl obecrieyeHUs HAAECKHOCTH M JOJITOBEYHOCTH. BiusHue
[IapaMeTPOB IIACCH HA TEXHHUKO-DPKOHOMUYECKUE U IKCIUIyaTallMOHHbIE XapakTepucTtuku JIA.
Bp100p 0CHOBHBIX MapaMeTPOB MIACCH.

2.6. Haoestcnocmo, pecypc u 6e3onacnocms nonema JlA.

OcHOBHBIE TIOHSITUS M TIOKa3aTenu HaaeHOCTH. COBpPEMEHHBIN ypOBEHb HAaJCKHOCTH
ABHAIlMOHHOW W  PAKETHO-KOCMUYECKOM TEXHUKH, HaxXOASAIIEHCS B  AKCIUTyaTaluu.
DKCIUTyaTalluOHHAs TEXHOJOTUYHOCTH JIA. B3auMOCBSI3h HAJIE)KHOCTH M IKCILTyaTal[MOHHOU
TexHOJIOTHYHOCTH JIA 1 ero cuctem.

Tpebosanust JIA no 6e3onmacHocT nojeta. O00CHOBaHKE TPeOOBAaHUI MO HAJEKHOCTH U
0€30MacHOCTH TOJIETOB JJI1 BHOBb MPOEKTUPYeMBIX JIA ux cucrem.

[Topsimok paboT MO KOJMYECTBEHHOMY aHAJIM3y CXEMHOM HAJeKHOCTU cucTeM. Mojenu u
METO/Ibl KOJJUYECTBEHHOTO aHAIM3a CXEMOM HaJIeKHOCTH JIA B 11€JI0M U €ro CUCTEM.

HanexHocTs, )KUBY4YECTh, pECYPC U CPOK CTY>KOBI KOHCTpYKIIMH 11anepa JIA.

Harpy3ku, neiictyromue Ha JIA B nonere u npu npuxennn Ha BIIII, ux mUKIMYHOCTD.
N3menenune cocrosiuus KOHCTpYKIUU JIA B ycioBusix skcruryatariii. OCHOBBI OMpeIeNIeHUS
pecypca KOHCTpyKIMU. DaKTOPHI, BIUSIONIKE HA pecypc. VIcnbITaHusS KOHCTPYKIIMM Ha PECYpC.
IlyTM mnOBBIIEHUS YCTAIOCTHOM M KOPPO3HMOHHOW NPOYHOCTH KOHCTPYKUMH. BiusHwue
YCJIOBHH KCIUTyaTallid Ha HAJIEKHOCTh, PECypC U 0€30MacHOCTH TOJIeTa.

2.7. Cepmupuxayusn asuayuonHoil mexHuKu.

OcHOBHbIE OHATHA O cepTUPUKALMU aBUAIIMOHHOM TexHUKH (AT).

[IpaBoBbie ocHOBbI cepTtuukanuu AT. apmonuzamus mnpasBuin ceptuukamuu AT
MHUPOBBIX aBHAITMOHHBIX coo0mecTB. Ceprudukanus 00pekToB AT U SKCIUTyaTaHTOB.

Ceprudukanus paspaboTynka aBuanuoHHOM TexHukH. Ceptuduxanus TUNA U
sx3emiuisipa AT. Ceprudukanuonnsiii 6azuc Bo3aymHbx cyaoB (BC). TpeGoBanus mo mymy
U SMHCCHUU BpelnHbIX BemiecTB. Cepruduxanus koMmruiekTyromux uzgenuit. Ceprudukanus
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IPOU3BOJACTBA Bo3aymHOro cynaHa. Ilomnepxkanue nerHoit rogHoctu BC. Baenpenue
m3menennii B tun BC. Knaccudukanus wusmenenuid. JlomonHeHne K cepTUUKATY THUTIA.
JIMpeKTUBBI JIETHOU TOAHOCTH. J{eiicTBUS CepTU(HHUKATOB JIETHON TOAHOCTH.

3. [Ipou3BOACTBO JIeTATEJbHBIX ANNAPATOB
3.1. Ocnoevl mexnonozuu npouzeoocmea JIA.

OcHoOBHbIE MOHATHS T€XHOJIOIMU Ipou3BozAcTBa JIA. IIpon3BoACTBEHHBIN MIPOLIECC U €TO
cocrapistone. KOHCTpYKTOpCKME M TEXHOJIOTMYECKHME METOAbl OOECHeYeHHs KayecTBa.
TexHonornueckne MeToJlbl CO3/1aHUsl BBICOKOHAJEKHBIX M JIOJITOBEUHBIX KOHCTpyKuui JIA.
CocTosiHME TOBEPXHOCTHOTI'O CJIOSI I€Talld, OCTaTOYHbIE HAIPSDKEHUSI B HEM U UX BIIMSHUE HA
pecypce atoit aetanu. OO1Me NPUHIUITEI 00eCTIeueHrs TOYHOCTH U3TOTOBJICHUS netaneit B AT.
[ToHsiTE O TOYHOCTU M IPOU3BOJCTBEHHBIX MOTPELIHOCTAX. MeTOoIbl KOHTPOJISI TOYHOCTU U
YCTOMYMBOCTU TEXHOJOIMUECKUX mpoueccoB. OcHOBHbIE cBeneHuss o Oazax. IlpaBuna
0a3upoBaHUs MPU U3TOTOBIICHUH JI€TaJIeH U COOpKe.

Metonpl obecrieueHus B3auMo3aMmeHseMocTH B npousBoictBe JIA. Ilonstue o
B3aMMO3aMEHSIEMOCTH U YBSI3KE Pa3MEpPOB JACTAJICH.

XapakTepucTuKa I1a30BO-11a0JOHHOIO METOJa M3roTOBJIEHUs JeTaied u cOopku JIA.
Teopernueckre maa3bl 1 OCHOBHBIE 111a0JI0OHBI. METO/bI YBS3KH Pa3MEPOB 3IEMEHTOB U3/1ETHUS
¢ nomo1upso OBM.

OO0mue u yacTHble TpeOOBaHUS TEXHOJIOIMYHOCTU. llokazaTenu TEXHOJIOTMYHOCTH.
[TocnenoBarenbHOCTh OOECTIEUEHUS TEXHOIOTMUYHOCTH KOHCTPYKLUY IPU POEKTUPOBAHUH.

[Tokazarenu s3xoHOMUYecKON 3¢ dekTuBHOCTU. TeXHOJIOrHYeCKue METO/bl MOBBIIICHUS
MIPOU3BOJIUTENILHOCTH TpyAa. TexHomormyeckass ce0ECTOMMOCTb, CTPYKTypa M IyTH €€

CHW)KCHHSI TEXHOJIOTUYECKHMH METOJIaMHU.
3.2. IIpoueccol uzeomosnenusn oemanei JIA.

TenaeHuu B pa3BUTUU coOBpeMeHHOro mpousBoiacTBa JIA. Knaccuduxaius neraneii,
3aroTOBOK U MOJIy(haOpHKaTOB U3 METAJUIOB U KOMIIO3UIIMOHHBIX MaTepHaJIOB.

[Ipoueccel packposi 3aroTOBOK U MoIy(hadpuKaTOB.

WzrotoBnenune neraneit JIA u3rubom. AHaJIUTHYECKHE METOJbl pacyeTa YIpyroro
BO3BpaTa, MpeAebHON cTeneHn AedopMalii U yCHIHs npu n3rude. Buasl mporeccoB ruOku
JIMCTOBBIX U PO(MUIBHBIX 3aTOTOBOK.

Wsrorosnenue peraneir JIA oOTsokkon. Krnaccudukarus netaneil, W3roTOBISEMBIX
OOTSKKOM, W TMpoleccoB, NPUMEHAEMbIX TNpu 3ToM. HamnpsbkenHo-nedhopMupoBaHHOE
COCTOSTHHE 3arOTOBKH. TEXHOJIOTMYHOCTH ACTaCH, H3TOTOBIISIEMBIX OOTSKKOM.

Nzrorosnenue neraneii JIA BeiTsKKON 1 hopMoBKO# pesuHoit. Knaccudukanus neranei
U BHUJIOB IpoueccoB. TuMOBOM aHaiW3 HanpsKEeHHO-Ie()OPMUPOBAHHOTO COCTOSHUS
3aroTOBKH.

BBICOKOCKOPOCTHBIE, BBICOKOIHEPTETUYECKHUE MTPOLIECCHI M3roToBIeHus JIA. dusnueckas
CYLIHOCTh pPAacCMaTPUBAEMbIX TEXHOJOTMYECKHX TpoleccoB. llepcrnekTuBbl NpPUMEHEHHS
YKa3aHHBIX MTPOLIECCOB.
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[Iporeccsl co3nanus 3aJaHHBIX CBOMCTB MOBEPXHOCTHBIX CJIOEB JeTaneil. KommiekcHas
dbopMooOpasyromas U yOpodHsOas o0padoTka KpymHorabapuTHBIX aeraneil. OtpaboTka
TEXHOJIOTHYHOCTH JIeTaJIel, OABEPraeMbIX YIIPOUHEHHUIO.

IIpoueccel m3roroBnenust pgeranedl JIA  ypaneHueM Ipumycka U XOJIOAHBIM
nedopmupoBanreM. M3roToBieHue AeTaneil 3MeKTPOPU3NICCKUMHU U AIEKTPOXUMUYCCKUMU
METOJaMH.

TexHoMOrMYECKWE TPOILECChl TEPMHUYECKOW O0OpabOTKM ©  CO3JIaHUSl  3alUTHBIX
MIOKPBITHH.

OcCHOBHBIE 3TaMbl U MOCJIEI0BATEILHOCTh TPOSKTUPOBAHUS TEXHOJIOTHYECKUX ITPOLIECCOB
W3TOTOBJICHHMS JIeTasiel. Mcrmonp30BaHNE METOI0B TUITU3AIIMN U TPYIIIIOBOM 00pabOTKH.

3.3. Ilpoueccol coopku Y3108 u azpezamoe.

OObeM, conepkaHue W YCIOBUS COOpPOYHBIX paboT B mpousBoicTBe JIA. OcHOBHBIE
CHCTEeMBI 0a3MpPOBaHUS, IPUMEHSIEMBIE TIPH COOPKE KOPITyca 0OBEKTOB PaKeTHO-KOCMHUYECKOU
TEXHUKU M IUIaHepa camoiieTa. BapuaHTel Oa3upoBaHMs 3JEMEHTOB IJJaHEpa C IOMOIIbIO
YCTaHOBOYHBIX (PUKCHPYIOUIMX OTBepCTHH. BapmaHThl 0a3upoBaHMs 3JIEMEHTOB, BBIXOSIINX
Ha BHEIIHUWA KOHTYP.

XapakTepucTuKa MpoIeccoB coenuHeHuid. Kiaccudukanus MpomeccoB BBITOTHEHUS
COCIMHEHU.

OcTtarouHble HalpsDKEHUs, BO3HMKarouiue npu cOopke. [IpuynHBI BOSHMKHOBEHUS U
3HAUE€HUE OCTATOYHBIX HaNpsDKeHUH. OCTaTOYHBbIE HANpPSDKEHHS B KOHCTPYKIUSAX U3
KOMITO3UIIMOHHBIX MaTEpUajoB.

OcHOBHbIE TOJOXEHUS (POPMUPOBAHUSA TEXHOJIOTHYECKOro uieHeHus. CTpykTypa
cOOpPOYHON €AMHMIIBI M €€ TEXHOJOTMYHOCTh mpu cbopke. O ¢dopMe COOPOUHBIX EIUHUILL.
VYcnoBust hopMupoBaHus TpaHULl COOPOYHBIX €IMHMII.

[IpoekTupoBanue mnpoieccoB cCOOPKH y3JI0B U arperaTos.

XapakTepucTuka y3JI0OB Kak 00beKTOB cOopku. CTpykTypa cOopouHoro yzma. Beibop
YCTaHOBOYHBIX 0a3 A cOOpKHU. AHaIM3 TOYHOCTH COOpKH. XapaKTepUCTHKA COEIMHEHUH,
BO3MO>XHOCTH MEXaHU3aIlMU MPOIIECCOB UX BBIIIOJHEHHUSI.

VYcnoBus MOCTaBKY JeTanei Ha cOOpKy. YUeT xecTKocTH Aetaneil npu coopke. [Ipumepst
COOpPKH y3JI0B C COEIMHEHUSMHU IUIABIIEHMEM, Ha OCHOBE aJre3ud M C MEXaHUYECKHUMHU
COETUHEHUSIMHU.

COopka y3710B U3 KOMITIO3ULIMOHHBIX MaTEPHAJIOB.

Croco6sr  popMooOpazoBaHusl y370B U3 KOMIIO3UIIMOHHBIX MaTepuasioB. Bribop
OCHACTKM JJIi TpoleccoB cOOpkM M oTBepxkiaeHusa. (OOecrieueHWe TOYHOCTU Y3JI0B U3
KOMIIO3UIIMOHHBIX MaTepuaiaoB. OCOOEHHOCTHM MEXaHMYECKHX COEIUHEHHWH [eTaneid u3
KOMITO3UIIMOHHBIX MaTEpUajoB.

XapakTepucTUKa arperaroB Kak 00beKTOB COOPKHU.

CtpykTypa arperatoB Kak COOpOYHOM eUHUIIBI. AHAIM3 BO3MOXKHOTO YieHeHus. Brioop
YCTaHOBOYHBIX 0a3 /i MoACO0POK. AHAIN3 TOYHOCTH COOPKHU.

XapakTepucTuKa COEAMHEHUN, aHaIM3 BO3MOXKHOCTH MEXAHU3AallMM HMX BBIITOJHEHUS.
Br16op BapuaHTa TEXHOJIOTMYECKOTO YJICHEHHs. YCJIOBHSI MOCTAHOBKHU JETajed W y3J0B Ha
cOopky arperara. OcoOeHHOCTH COOPKHM T'€pMETUYHBIX arperaToB. VcnbITaHHEe TepMETHUYHBIX
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orcekoB. OOecrieyeHre B3aMMO3aMEHSIEMOCTH OTCEKOB M arperatoB MO CTHIKAM C JPYTUMHU
arperaTamy.

3.4. IIpoueccol okonuamenvHol cOOPKU, MOHMAIHCA U UChbIMAaHUA cucmem JIA

[IpenBaputenbHas CTHIKOBKA arperaroB. TpeOoBaHMsl K arperaram, HNOCTYIAOLIUM Ha
OKOHYATEJIbHYIO COOpKYy. BiMsHHE KOHCTPYKIMHM CTBIKa Ha TPYIOEMKOCTh CTHIKOBOYHBIX
pabor.

MonTtax u wucnelTaHud cucteM. Iloaroroska arperaToB IUIaHepa I MOHTaXKa
obopymoBanusi. MoHTax TpyOOmpoBo10B. Buibl ncnbITanwii cucteM obopynoBanus JIA.

[Iponeccsl ucnbiTanuii y3ioB, arperatoB u JIA B nenom. Bujsl U OCHOBHBIE 3ajauu
ucneitanuit (FOCT 16504-81): npuemocnatounsie (IICH), KOHCTPYKTOPCKO-AOBOJOYHbBIC
(KAW), xoutponsHO-BeIOOpOouHBIe (KBW), nmepuoanyeckue (I1IN). Knaccudukanus u obmas
XapaKTepUCTHKA MCIBITAHUM IO BO3JAEHCTBYIOIIMM (akropam. VcnbiTaHus Ha JIMHEHHBIE
neperpy3kd, BHOPOAMHAMMYECKHE, TEPMOBAKYyMHBbIE, KIUMaTHUecKUe. XapaKTepUCTHKA
IIPOLIECCOB ITHEBMO- M TMApoucnbiTanuil. IIponecc u cpeacTsa UCHBITAHUM KOHCTPYKUMN Ha
repMETHYHOCTh. [[OHATHE TepMETHYHOCTH, KOHTPOJIBHOTO M MPOOHOTO BEIIECTBA, IETEKTOPa
TEUYEHCKAHUsI, YyBCTBUTEIHHOCTH UCHBITAHUHN, CIIOCOOBI OIIEHKH CTETIEHU HErepMETUYHOCTH.
OO01as xapakTepuCTHKa METO0B U CIIOCOOOB MCHBITAHUN M 00JIacTh UX NMpUMEHEHUs. Bujibl
ucnbitanuit JIA u ero cuctem B mpouecce ['C. Onpenenenre reomeTpuieckux mapamerpon JIA
u ero arperatoB. FOcTupoBKa IMOCAJOYHBIX MECT JJIsi YCTaHOBKHM HpuOopoB. OmpeneneHue
MI0JIO’KEHHUSI BEKTOPA TATU JABUTATENbHON ycTaHOBKU. OmnpesesieHue MojlokKeHus LeHTpa Macc,

CTaTUYeCKas U JUHAMUYecKasi 0aJaHCHUPOBKA.
3.5. Texnonozuueckas noo0zomoeKa cepuiino20 RPoOU3600Cmed.

OcHOBHBIE 3a/la4ydl TEXHOJIOTMYECKOW TOJTOTOBKM CEPUHHOTO Mpou3BoacTBa JIA.
Otpabotka koHcTpykuuu JIA Ha TexHosornyHocTh IIpoekTupoBaHue, MOHTaX U YBS3Ka
cOopouHoi ocHacTKu. [IpoekTupoBanre cOOPOYHBIX MpUCIOcOoOIeHnd. MOHTaxX COOPOUHBIX
npucnocoOieHuit. PazmepHas yBsizka cOOpOYHBIX TPUCTIOCOOICHHIA.

3.6. ¥Ynpaenenue pazpabomkoii, a6momamu3ayusa RPoeKmMupo8anus, KOHCMPYUpoGaAnus u
npouszeoocmaea.

MHOroypoBHEBOE€  MPOTPAMMHO-TIEICBOE  YIpaBiICHHE  pa3paboOTKoOW.  3amaud
MakpornpoekThupoBaHus. IlocTraHoBka 3amaunM ONTUMHU3ALMK  YOPABIEHUS Pa3paOOTKOM.
Jexomno3unus obmel 3agaud. Buasl HeonpeneneHHoCTH U UX ydeT. MeToibl ONTUMHU3aluu
pELIEHUI C y4eTOM KOMIIPOMHCCHOTO XapakTepa 3aJadyd, JUHAMHUKU M HEONPENEIECHHOCTEN.
Metonpl MaTeMaTH4ecKoro mporpaMMHupoBaHus. CTaTUCTUYECKHH METOJ MHOTIOYPOBHEBOU
COTJIACOBAHHOM ONTHMHU3ALIMU MPOEKTHBIX perieHuil. MeToauKu pelieHns NPoeKTHBIX 3aj1ad C
Y4E€TOM pHCKa M Kommpomucca. Meroanka KOMIUIEKCHOM ONTHUMHU3ALMM KOHCTPYKTOPCKO-
TEXHOJIOTMYECKUX ITAPaMETPOB U3IETUN.

[lytu dopmanuzanuu mporecca MPOEKTHPOBaHUS, Heopmanuzyemble ycinoBus. Poib
COBPEMEHHBIX  BBIYMCIUTENBHBIX cpeacTB. Maremaruueckas  (OpMynIHpOBKa — 3ajad
IIPOEKTUPOBAaHMA. JMHAMUYECKHE METOABl ONTHUMH3aUuH. BO3MOXXHOCTM MAaIlMHHOU
KOMIIOHOBKH.
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[IpyHIMIBI OpraHU3alMi U CTPYKTypa CUCTEM aBTOMATU3MPOBAHHOTO MPOEKTHUPOBAHUS
u koHcrpyupoBanuss (CAIIP). Kommiekc TEXHMUECKHX CpEACTB, MaTEMaTUUYECKOE
oOecrieyeHne, OaHKU TaHHBIX, TAKETHl MPUKIATHBIX Tporpamm. Ponb uenoseka B CAIIP.

[Tpuniunsl pa3paboOTKH M CTPYKTypa MAaKeTOB MPUKIAAHBIX HporpamMM. MOIy/bHBIH
OpUHIUN  TocTpoeHus: (pyHKuoHanbHbIX OnokoB CAIIP. VYmpaBnenue mporeccamu
pa3zpaboTku 1npoekrTa. bilok-cxeMa HEKOTOpBIX THUIHMYHBIX KOMIUIEKCHBIX IIPOrpaMM
IIPOEKTHOIO aHajau3a U cuHre3a JIA u ero nojcucrem.

MexaHuzalnst M aBTOMAaTH3alUsl TEXHOJIOTMYECKHX IHporeccoB. TpeOoBaHus K
KoHCTpyKuuu JIA, oOecneunBaroniyie BO3MOKHOCTb aBTOMAaTH3allMM €ro HU3TOTOBJICHUS.
ABTOMaTU3UPOBAHHBIE CUCTEMBI IIPOEKTUPOBaHMsI TexHOJornueckux npoueccos (ACIITII).
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