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OCHOBHAS ITPOI'PAMMA

B ocHoBy HacTosiieli MpOrpaMMbl IOJNIOXKEHBI CHEAYIONIHE AMCIUILTHHBL
TEOPEeTUYECKass MeXaHUKa, CUCTEMHBIN aHaJIM3; TEOpHUs IIPOCKTHPOBAHMs JIeTaTE/IbHBIX
anmnapaToB, TeOPUs HAJEKHOCTU U 3P(PEKTUBHOCTH; TEXHOJIOTHs CO3/1aHUsl HJIEMEHTOB
H KOHCTpyKumid; I'AJIC-TexHONOrMs CO3/[aHusi JIeTaTeNIbHBIX allapaToB; METO/bI
TIOMCKA ONTUMAJILHBIX KOHCTPYKTOPCKO-TEXHOJOIHYECKHX pELLEeHUH,
TEXHOJIOIHYECKHe MPOIIeCChl.

ITIporpamma paspaborana 3KCHEpPTHBIM COBETOM BpICHIEH aTTecTaliioOHHOM
KOMHCCHH I10 aBHAIlMOHHO-KOCMMYECKOM U paKeTHOW TeXHHKe IpH ydactuu MAU

(TY) um. C. Opmxonukunze u MI'TY um. H.D. Baymana.

1. O6mee npoekTupoBanune JIA

1.1. Ilpoyecc cozoanus nemamenvrnozco annapama. Paspabomka JIA —
MHo209manuvll  npoyecc. Pone u mecmo npoekmupoeéanus 6 npoyecce
paspabomru JIA

JleratenbHbli  anmapar Kak OOBCKT IPOGKTUPOBAHUS, IPOU3BOJCTBA U
skcrutyatauuu. Knaccudukanus JIA; tpeGoBanus, npenbsasisemsie K JIA. Kparkuii
ucropuyeckuit 0030p pasButus JIA. OOmas xapakrepuctuka JIA paznuyHoro
Ha3HAYCHHSA; JABUrATeNId, BHJIIbI TPACKTOPUH, OCOOEHHOCTH CHUCTEM YIIpaBIeHUS H
HaBEJICHUs, HApOAHO-XO3siWCTBEeHHOe U OoeBoe mnpumMeHeHue. llepcriekTUBHEBIE
HanpaBlIeHUsA, MYTH M CcrnocoObl coBepiueHcTBOBaHUs JIA, BOIIpOCHI KOHBEPCHH,
CHCTEMBI JIBOMHOTO NMPUMEHEHHUS.

Onpenenende M 3aa4d  NPOEKTUPOBAHUS.  DJTanbl  NPOEKTUPOBAHHMS,
COJIep)KaHMe 3ajay, pellaeMbIX Ha OTJEIbHBIX JdTanax: pa3zpaborka TeXHUYECKOro
3a/laHusl, TEXHUYECKOE IIPEII0KEHUE, ICKU3HBIN IIPOEKT, pabo4uil IIpoexT.

O6ue U yacTHble KPUTEPUU OLEHKH IMPOEKTHO-KOHCTPYKTOPCKUX pPEIIeHHIA.
Conepxanve M MeTOABI pa3pabOTKH TEXHHUYECKOro 3ajanus Ha npoekt JIA.

IIpoexTHOC MOIETMPOBaHKE, BECOBOM M DaluicTHYeckuit anaim3 JIA, Mojienu oreHku



3G (eKTUBHOCTH M 3aTpaT Ha co3jaHue. BpIOOp OCHOBHBIX IIPOEKTHBIX I1APAMETPOB.
OOGmmii 110AX0/1 K ONTHMM3AIMH MPOEKTHBIX I1apameTpoB JIA (IpOeKTHBIX pelleHHi):;
3ajla4ya, KpUTEPHH, MOJIEIH, MaremaThuyeckas (OpPMYJHPOBKA IMOCTAaHOBOK 3a/a4
NPOCKTHPOBAHUS, METOJIBI ONTUMM3AIMUA. OCOOEHHOCTH MPOEKTHO-KOHCTPYKTOPCKUX
33]a4 —  MHOTOKpUTEpPHalIbHBIM,  MHOronapaMeTpUyYeCKUi,  JIMHAMHYECKHH,
CTOXACTHYECKHIi XapaKTep, OCHOBHBIE METO/Ibl IIOUCKA pellieHUd. AJIFOPUTM peLCHHUs!
MPOEKTHBIX  3a7a4.  Ipum  cocraBislOIMX — Ipoliecca  TPOEKTHPOBAHUS:
H300peTaTesIbCTBO, HHIKCHEPHBIH aHaJK3, IIPUHATHE PELICHWI.

JKu3HeHHBIH LUK U3/IeNINi, CTauu pa3paboTKu U cosnanus JIA.

Buzbl npoeKkTHOM TOKYMEHTAIIHH.
HopmMmaTHBHBIE 1OKYMEHTHI, periamMeHTupyomue npouecc paspaborku JIA (AIl, OTT
BBC, I'OCTs1, OCThri).

OcobenHocTu npoekTHpoBanus coBpeMeHHbIX JIA. Pojib Hay4HO-TEXHHYECKOTO
3ajle/la M COBPEMEHHBIX HH(POPMAIMOHHLIX TEXHOJOIHH B COBEPIICHCTBOBAHHH

MNPOCKTHPOBAHHA.

1.2 CucmemHorii nOOX00-0CHOBA CcO8peMeHHOU Mmemooono2uu

NPOeKmMupoBaHus.

DBomoLHs 3a/1a4, METOJIOB U CPE/ICTB IIPOCKTUPOBAHHSI.

CratucTudeckMe UM aHAJIWTUYECKUE METO/bl  OIpe/esieHUsi  IPOEKTHBIX
napaMeTpoB. Pa3BuTHEe METOJIOB ONTUMAJILHOIO [POEKTUpPOBaHUs. Maremaruyeckas
MOCTAHOBKA 33/1a4 ONTUMAIBHOIO MPOEKTUPOBAHUS U METO/IbI €€ PeIleHuUs.

Heo0XoauMOCTh MCTIONB30BaHU CUCTEMHOI'O 110/1X0/1a B IIpOeKTUpoBaHHuHU. JIA
KaKk aneMeHT komruiekca. CrpykrypHo-QyHKIIMOHANIbHBIE 2jeMeHThl JIA: ruianep,
CWJIOBasi yCTaHOBKA, CHCTeMa yripaBjeHus, OOpTOBbIE CHCTEMbI M 000pYJ/lIOBaHHE,
neneBas (GoeBas WIM KOomMMepueckas) Harpy3ka. Muterpauus snementoB JIA.
OcCHOBHBI€ TT0JIOXKEHHUSI METOOJOTHH U CUCTEMOTEXHUKH.

[IpoGnemMsl spekoMIio3uLMM 00bEeKTa M 3ajay INpoekTHpoBaHusA. [Ipobiiembl
MOJIEJIMPOBAHKS B TPOEKTUpOBAHUU. CTPyKTypa M THUIMBI TIPOEKTHLIX MOJIETIEH.

COOTHOIIEHHE M  POJIb  YUCIEHHOIO W (PU3MYECKOI0  MOJICIIMPOBaHUSI B



npoexkTupoBaHuu. [Ipunimnel ontumansiocTi. OOLMe U YacTHBIC KPUTEPHHU OLICHKH
3(HEeKTUBHOCTH NPOSKTHO-KOHCTPYKTOPCKUX PEILICHHH.

[IpoexTupoBanue — TBOpYeckui mporecc. Tpu ero cocraBisiomue: CHHTES,
aHanu3 W npuHsitHe pemlenui. CooTHomenne (opMannu3yeMbIX U He(hOPMaIbHBIX
npoueayp rnpoiiecca IMPOEKTUPOBAHUS U IIyTH MX o0beauHenus. Busyanusauus kak
crocob pemreHus 3ajady M cpeicTBO  oOMeHa uH(opMmalMed B IPOLECCE
NPOEKTHPOBaHMsI, pOJIb MAIMHHON IpapuKH.

OcobeHHOCTH TEeXHOJIOTHH aBTOMATH3MPOBAHHOIO IPOEKTHpOBaHusA. Poib

yejoseka B CATIP.

1.3 Hcxoouvie Oaunblie 0na  NPOEKMUposanus. Ycnosus u — cessu,

@opmupyrowue obracme cywecmsoeamnus npoeKma.

Texuuueckoe 3amanue (T3) Ha mnpoekrtupoBanue. MeTojuka pa3pabOTKH.
Crpykrypa T3. KoHnuenrtyansHoe mpoekrupoBanue. Pa3paboTka TeXHUYECKOro
npeanoxenus. Llens u 3agaun. CriocoOsl uaeHtudukanmm npoekra. Kiaccupukanus
NIEPEMEHHBIX: [apamMeTpbl W  OrpaHUYCHHs, Kpurepuu. Buasl mnapameTrpos
(IMCKpeTHBIE U HENPepbIBHBIC, OTHOCUTEINIbHBIC H a0COIOTHBIE ), KX HOMEHKJIATypa.

Ceszu Mexay napamerpamMu M xapakrepuctukamMu JIA. OCHOBHBIE YCJIOBHS
(cBsizu), onpenemsiome  obsiacTb  CyUIECTBOBaHUS — IPOEKTa.  YpaBHEHUS
cywmectBoBanus JIA.

Orpanuuenuss Ha oOnacTb cymiectBopanus  npoekrta. Orpanuuenus,
BBITEKAIOIIME U3 YCIIOBUN pealin3aly 3a/1anHoro npoduist nojera. OrpanuyeHus mno
yuciry M, CKOpOCTHOMY Haropy, pac4eTHOi neperpyske. MuHUMalbHbIE CKOPOCTH
nonera. OrpaHWYeHMs, HaKJIaJbIBaeMble TPeOOBAHUAMHU IIPOU3BOJICTBEHHOW W

SKCILTyaTallMOHH Ol TEXHOJIOI'MYHOCTH.

1.4 Ananuz u evibop cxemol
Onpenenennbie cxemuble. Cxembl — npusHakd. OcobenHocTH M 00sacTH

NPpHUMEHCHHS Pa3]IMYHBIX CXEM.

Koucrpyxrusno-kommnonosounas cxema (KKC).



IIporrosupoBanue onpeseisIONIUX apaMeTpoB — KOI(D(UIHEHTH MaCCOBBIX,
crouMocTHBIX M JAp. OcHoBHas 3anaya npoexruposanus JIA B cocraBe KoMmIuiekca.
MHoroypoBHeBas ONTUMMU3AIMS, COTJIACOBAHHE M CXOAMMOCThL pPEIeHHi TIJIaBHBIX
3an1a4. DPdeKTUBHOE yTOYHEHUE PelleHus.

OO6uuii anroput™M BeIGOpa cxembl. Marpuiia pu3HAKOB KOMIIOHOBOYHBIX CXEM

KaK OCHOBa aBTOMAaTU3UPOBAHHOIO BhIOOpa cxembl JIA.

1.5  Onpeodenenue ocnoenvix npoexmuulx napamempog JIA

HrepanmoHHOCTE omnpejesieHus napamerpoB. Bo3mMokHbIE CXeMbI allrOPHUTMOB
OIpe/iejieHHs NpPOEKTHbIX napamerpos. OmnpejielicHue napaMeTpoB Ha4albHOIO
npubmwkenns. CormacoBaHue NapamMeTpoB IUIAHEPa W CHIIOBOM YCTAHOBKH.

[Tapamerpuueckuit ananu3. OnrTuUMH3alMs IIPOEKTHBIX IIApamMeTpoB IIpU
3alaHHbIX TpeOoBaHUSIX M OrpaHuyeHUsix. YacTHbie W OOLIME KPUTEPHUH OLICHKH
KayecTBa  IIPOEKTa:  MpsAMbIE  OKCIUIyaTaUMOHHbIE  pacxojibl,  TOIUIMBHAs
sbdextuBHOCTh. [lokazarenu sddexrusHocT MHorouenesoro JIA. CkaisipHas u
BEKTOpPHAasA OIITHMH3allHs.

binok-cxema anroputma onpeaeiieHus napamerpos  JIA B cucTeMe

dBTOMAaTHU3HPOBaHHOI'O MMPOCKTHPOBAHHA.

1.6  Memoowl pacuema maccwol JIA u ee cocmasinsiowux

Knaccudukanus macc JIA. WrepanmoHHOCTHL mporiecca OIpeselIeHUs] MacChl
JIA. Ompenenenue wMaccel JIA ¥ ee COCTaBISIOMIMX HA PA3JIUYHBIX ATanax
MpOEeKTUpOBaHMs. M3MeHeHne Macchl B Ipoliecce NpoeKTUpOoBaHus. 3aKOH «KBajipaTa-
Ky6a» u ero BiausiHue Ha mMaccy JIA. MeToj1 BeCOBbIX 3KBUBAJIEHTOB. JIUMUTBI MACChI U

KX POJIb B IIPOLECCE ITPOEKTUPOBAHUAL.

1.7  Komnonoexa u yenmposxa JIA

TpoiicTBeHHOCTs TIpOIlecCa KOMITOHOBKH: —a’pojuHamuyeckasi, 00beMHO-
MaccoBasi M KOHCTPYKTHBHO-cuioBasi komiioHoska. [lentposka JIA. OcobenHocTH

KOMITIOHOBKM M LIEHTPOBKHU pa3inuHbIX THIIOB JIA. CBS3b 1IEHTPOBKH, YCTOMYUBOCTU U
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ynpaBisieMOCTH. ABTOMAaTHYECKUE CUCTEMb! JUIsl OlIpe/ieIeH s [IeHTPOBOK U Beca JIA.
Cucremsl ynpapinenust mnosiokeHueM uentpa Ttsokectw JIA B monere. [lpaBuio
rutomaneit. O6mue Buasl JIA. KomnonoBounslii ueprex. TeopeTuueckue deprexi.
Metonsl noctpoenust 06BoyoB JIA. CucremMbl reoMeTpu4ecKoro MoOJeIHpOBAHHUSL.

ABTOM&THS&L[PIH Iponecca KOMIIOHOBKH.

2. Hpoelcmponaﬂne H KOHCTPYKIHA JIETATC/IbHBIX AllIAPATOB H HX arperaTtos

2.1 Ob6wue sonpocer koncmpyupoeanus JIA u ux aepecamoé

[TpunIHIBEl KOHCTpYHpOoBaHus JIA. DBoOIMsS KOMIIOHOBOK KOHCTPYKIMi JIA.
DaKkTOp MPeeMCTBEHHOCTH KOHCTPYKUHUM. [Iporno3upoBanue pa3BuTHs KOHCTPYKIIHH.
Metoasl ¢GopMHpOBaHHS KOHCTPYKTHBHO-CUIOBOH cxeMbl. Kpurepuu kauectBa H
¢akTopsl, ero onpexaensiomue. KoHCTpyKIIHOHHbIE crIocoObl obecnieyeHus KayecTna:
MPOYHOCTh  KOHCTPYKIMH, YCTOHYHMBOCTB, TI'€PMETHYHOCTH,  JIOJTOBEYHOCTD,
HaJIeKHOCTb.

Hopmer npounoctu. Koadduiument OezonacHoctd. HopMbl IIPOYHOCTH JUIS
pa3IUYHbIX CIIy4aeB HarpyKeHus.

AspoMHAMHMYECKUE, IMHAMHYECKUe W TeruioBble Harpy3ku Ha JIA. BiusHue
TEMITEPATypPhl Ha HECYIILYIO CIIOCOOHOCTh KOHCTPYKIIMH.

PacueTHble ciiydau. Mi3MeHeHHe Harpy30K Ha pa3iMuyHbIX dTanax KCIulyaTalun
JIA.

[IpoexTHpoBaHKE ONTUMAIBHBIX KOHCTPYKIMH (ro3eisnKa, KopIlyca, KpblIbeB U
TOIUIMBHBIX OakoB. Hecyue u 1mojBecHsie 0akd, (OpMbl TOIUIMBHBIX OakoB.
OGeuaiiki TOIIMBHBIX 0akKoB: TIUIaJikue, BadesabHble, CTPUHIEPHO-IIIAHIOYTHEIE,
COTOBBIE, TOQPUPOBAHHBIE.

Mertonsl  BBIOOpa  OCHOBHBIX  KOHCTPYKIIMOHHBIX,  TEIUIO3aLIUTHBIX U
TETUIOM30JIALIMOHHBIX MaTepPHAJIOB.

I[Mpouecc npoextuposanus yactei JIA. OcHoBHbIe apameTpsl yactei JIA.

MeTtoas! onucanus rnosepxHocreil arperatos JIA. Biusinue WHTEHCUBHOCTH H

BUJA [EHCTBYIONIEH HArpy3Kd Ha KOHCTpyKuuio JIA. HajexHoctb M pecypce
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KOHCTPYKIMH. BpIOOp KOHCTPYKTHBHO-CHJIOBOM cxeMmbl. IlpuMeHnenue wmetona
KOHEYHBIX 37eMeHToB (MKD) npu npoekrupoBaHHM palioOHAIBHBIX KOHCTPYKTUBHO-
CHIIOBBIX CXEM.

Bpibop MaTepuanoB  JlE€MEHTOB  KOHCTPYKIMH C  Y4€TOM  YCJIOBHH

[TPOU3BOACTBA, 3KCIUIyaTalluH, IPOYHOCTH, J)KECTKOCTH H JIOJITOBEYHOCTH.

2.2 Ilpoekmuposanue kpolia, onepenus u opzaHoe YnpaeneHus

OcHoBHBIE ~ BecoBble W  a’pOJMHAMUYECKHE  XapaKTEPUCTHKH  KpbLIa.
AspoirHaMu4ecKasi KOMIIOHOBKA KpbUIa, THITB! IIpoduiiel Kpblia, aspoiHHaMUYecKast
U reoMeTpuyecKasi KpyTka.

IIpoexTHpoBaHME MeXaHHM3alliM H OPraHoOB YNpaBjIeHWs. Y IIPaBICHHUE
MOrpaHUYHBIM clloeM M IupKymsiuit. Herocpejicrsennoe yrpasieHue moabeMHOR
CUJION. ATaNITUBHBIE KPBIIBS.

OcHOBHBIE XapaKTEPUCTHKH oInepenus. Tumel omnepenus. Pacrionoxenue
BEPTHKAJILHONO M TOpH30HTaNbHOro omnepenuss Ha JIA pasivyHOro HazHAYCHHS.
Ompezenenre OCHOBHBIX I1apaMeTpPOB M  XapakTEPUCTHK omnepeHusi. Bribop
IIapaMeTpoB OPraHOB YIpaBlieHUs. AHAIU3 U BBIOOP KOHCTPYKTHBHO-CHIIOBOM CXEMBI

onepeHus U pynei. KoHCTpyKIMst mepecTaBHBIX U yIIPaBJIsieMbIX CTaOHUIN3aTOPOB.

2.3 Koncmpykyus u npoexmuposanue gioseinica (Kopnyca) u cuiosou

YCmanosKu

Tunsel U xapakTepucTHKH (rozelnska: aj’pojuHaMuyeckas komroHoska JIA
pasnuyHoro HasHaueHus. «Hecymmii ¢rosensk». AHaau3 ¥ BbIOOp KOHCTPYKTHUBHO-
CHJIOBOI cxembl (rozenspka. CusoBasi yBsiska (rosesspka ¢ KpbUIOM, ONEpPEHHEM,
asurateasiMid.  OcoOEHHOCTHM ~ KOHCTPYKTHBHO-CHJIOBBIX — cXeM  (hro3elsbkei
coBpeMeHHBIX JIA. KOHCTpYKTHBHBIE MEPOINPHUSTHUS MO MOBBIIIEHUIO XUBYYECTH H
pecypca ¢rosensbkeit. Bimsnue repmokaOMH Ha KOHCTPYKTMBHO-CHJIOBYIO CXeMY
¢rozensoka.

TpeboBanus K CUIOBOM yCTAHOBKE, THUIIbl MU XapaKTePUCTUKU aBUALMOHHBIX H

pakeTHbIX JABWrareiei. Jlorwueckas OJOK-CXema [POEKTUPOBAHMUS — CUIIOBOM



YCTaHOBKU. YcraHoBka jBurareiied na JIA. Pa3melenue TOIUIMBHBEIX 0akoB Ha
JI03BYKOBBIX U cBepx3BYKOBbIX JIA. TomimuBHble OTCEKM B KOHCTPYKIMM KOpITyca.
3ammra Kopmyca OT KHHETHYECKOro HarpeBa. MeponpusiTHs I10 3allluTe CHJIOBOM
YCTAHOBKM M TOILUIMBHBIX 0aKOB OT [10Kapa U B3pbIBa B M0OJIETE.

2.4  Cucmemwt ynpaesnenus JIA

Tpe6osanus x cucreme yrpasienusi JIA pasiinuHoro Ha3HaYSHHS.

3aza4yy MPOEKTHPOBAHUS CUCTEM YIIpABICHHS, CTa0MIM3aIMK U HaBeneHus JIA.
Baxnelinive XapakTepUCTHKH YINpPaBISEMOCTH W HMX CBs3M ¢ mnapamerpamu JIA.
Bosmymatomme dakropel. CriocoObl  ynpaBlieHHWSI W HaBeJIeHHs. ABTOHOMHBIE
CHUCTEMBI YIIPABIICHHS, CUCTEMBI TeJIeyIIpaBlIeHHUs, CHCTEMbI CAMOHABEICHHSI.

HcxonHble naHHBIE /U NPOCKTHPOBAHMS M BBIOOp NapamMeTpoB pasIHYHBIX
KaHajioB yrpasiieHus. Komanjuele pblyard: THIBI U KOHCTPYKIMS, pa3MelleHHe
KOMaH/IHBIX pbIYaroB B KaOMHaX sKkHnaxa nuiotupyeMsix JIA, yder TpeGoBaHui
S3ProHOMUKH. THUIBI TPOBOJOK  YIIpaBICHHS, XapaKTCPUCTHKH  HarpyKeHus,
KOHCTPYKIHUU.  DIEKTPOJIMUCTAIMOHHBbIE  CcHUCTeMbl  ynpasieHnusi.  [IpunHimns
NOJAKIIOYEHUSI  UCHOJHUTEIBHBIX  MEXaHW3MOB, TUIAPABIMYECKHE  YCHIIUTEIH.
Ob6ecnieueHue TpeOOBaHMI 0e30MaCHOCTU [I0JIeTa IIPU IPOESKTUPOBAHUM CHUCTEM
ynpaBnenus. PesepBupoBanue cucreMm. McnosibzoBanue cucreM yrnpasienus JIA pis

yIyUIIeHUs €ro JIETHLIX XapaKTepUCTHK.

2.5  Koucmpykyus u npoekmuposanue umaccu.

Tunel ¥ OCHOBHBIE MapaMeTpbl IaccH. AHallU3 U PEKOMEH/IAluu 1o BhIOOpY
cXeMbl mIaccu. XapakTepUCTUKH NpoxXoAumMocTH JIA 1o rpyHTOBBIM U OETOHHBIM
BIITI. KoHCTpYKTHBHO-CUJIOBBIE CXeMbl Iaccd. KuHemaruueckue cxembl yOOpKH
IacCH, aBHalMOHHBIE Kojeca. Cucrtembl TopMOXeHMs JIA, HMX 3HEProeMKOCTb.
KoHCTpyKIHs U pacyeT aMOpPTH3aTOPOB, CB3b [IApaMETPOB AMOPTHU3ALIMK C PECYPCOM
JIA. Harpyxenue u pabora s5emenToB maccu. [Ipunnune: obecriedeHus: HaZeKHOCTH
U JOJTrOBECYHOCTHU. BiusHMEe napaMerpoB MIacCH Ha TEXHUKO-DKOHOMHYECKHE M

IKCITYyaTallUOHHBIC XaPaKTCPUCTUKH JIA. Bbl60p OCHOBHBIX ITApaMCTPOB MIACCH.



2.6. HaoesicHocme, pecypc u b6ezonacrnocme norema JIA.

OcHoBHbIE TOHATUS M IIOKazaTesJud HaJexkHOCTH. COBpEeMEHHBI YPOBEHb
HAJ©)KHOCTH AaBHUALIMOHHOM M pPAKETHO-KOCMMYECKOM TEXHUKH, HaxXOJSAIICHCs B
9KCIUTyaTalMU. DKCIUlyaTallMoHHas TeXHoJIoruuyHocTsb JIA. B3auMocBsi3b Ha/eKHOCTH
U SKCIUTyaTallMOHHOM TexHosioruuHocTu JIA u ero cucrem.

Tpebosanus JIA no 6e3zomacHoctu nosiera. Ob6ocHOBaHWME TpeOOBAHUH 10
Ha/IeXXHOCTH ¥ 6€3011aCHOCTHU IOJICTOB JUIsl BHOBB IIPOeKTUpYeMbIX JIA ux cucrem.

[Topsiiok paboT Mo KOJIUYECTBEHHOMY aHAJIU3y CXEMHOW HAJIeXKHOCTH CHCTEM.
Mopnenu U MeToAsl KOJIMYECTBEHHOIO aHaliu3a cXeMoM HajiexkHocTd JIA B uesnom u
ero CHCTEM.

HanexxHOCTB, )KHBYYECTh, PECYpPC U CPOK CIIY)KOBI KOHCTPYKIIMH 1u1anepa JIA.

Harpy3sku, peiictBytomue Ha JIA B mosnere u npu aswxkenuu Ha BIII, wnx
HUKJIHYHOCTh. MI3MeHeHue cOoCTOSIHUS KOHCTPYKIMU JIA B yCIIOBUSX SKCIUIyaTalyu.
OcHoOBEI oOmpenenieHusl pecypca KOHCTPYKIMH. (DaKTOphl, BIMSIONIME HA pecypc.
Ucnbrranus  koHcTpykuuu Ha pecype. llyru mnoBblmenuss  ycramocTHOM U
KOPPO3HOHHOW IPOYHOCTH KOHCTPYKIMH. BiiMsHue ycinoBui 5SKCIUlyaTallMM Ha

HAJIe)KHOCTb, pecypc U 6€301acHOCTb I10J1eTa.

2.7  Cepmughuxayus asuayuoHHOU MexHuKu.

OcHOBHBIE MOHATHS O cepTH(UKalK aBHAllMOHHON TexHUKH (AT).

[TpaBoBbie ocHoBbI ceprudukaunn AT. ['apmonnsaius npasui cepTudHUKaIUU
AT wmupoBbIXx aBuanuoHHBIX coobmects. Ceprudukauus o6bektoB AT
9KCIUTYaTaHTOB.

Ceprudukanus paspaborunka asuanmonnoit texuuku (AT). Ceprudukanms
tina ¥ sx3emiusipa AT. Ceprudukanmonnsiii 6asuc BosaymHbx cynos (BC).
TpeGoBanust 1m0 IwwyMy © OSMHccHMM BpeiaHbix BemiectB.  Ceprudukanus
KoMIUIekTyromux usjenuid. Ceprudukaius [POU3BOJACTBA BO3AYIIHOIO CyJIHA.

IMoanepxkanue nerdoi roguoctd BC. Bueapenue wusmenenunit B tvn  BC.



Knaccudukanus namenennii. [lononnenue k ceprudukary tuna. JIMpeKTUBBI I€THOM

rogHocTH. JlelcTBus cepTU(UKATOB JIETHOM I'0JIHOCTH.

. 8 “pOHZlBOLICTBO JIETATCJIBHBIX allapaToB

3.1  Ocnosel mexnonozuu npouzeoocmea JIA

OcHOBHBIE TMOHSTHS TEXHOJIOIMU 11pou3BojcTBa JIA. TIpou3sBoJICTBEHHBIMH
mpouecc M ero cocrasisiomue. KoHCTpYKTOpCKHE W TEXHOJIOTHYECKHE METO/IbI
obecrieyennss kKauecTBa. TeXHOJIOrMYECKHE METOJIbI CO3/[AHMS BBICOKOHAJCKHBIX H
nonroseuHblx KoHCTpykuui JIA. CocrosiHue TIOBEpXHOCTHOTO CJIOS JIeTally,
OCTAaTOYHBIE HANpsDKEHUs] B HEM M MX BIWsHME Ha pecypc 3Toi jgeranud. OOuiue
NPUHLHNEL oOecriedeHuss TOYHOCTH wu3rorosienus geraineir B AT. Iloustue o
TOYHOCTH U TPOMU3BOJICTBEHHBIX MOIPEUIHOCTAX. MeTOJAbl KOHTPOJS TOYHOCTH H
YCTOWYUBOCTH TEXHOJIOIHUECKUX rnporieccos. OcHoBHble cBeieHus o Oazax. [Ipasuna
0a3upoBaHuUs I1PU U3rOTOBJIEHUH JieTajiel U cOopke.

Mertonbl obecrieyenus: B3aumo3samensieMocty B npoussojictBe JIA. [lonsrue o
B3aUMO3aMEHSIEeMOCTH U YBS3KE pa3MepoB JieTalleH.

XapakTepucTUKa I1a30BO-IIA0JIOHHONO METOJla H3rOTOBJICHUS JAeTalleld M
coopku JIA. Teoperuyeckue 1a3pl 1 OCHOBHBIC IA0IOHBI. MeTo/1bl YBSI3KH pa3MepoB
2JIEMEHTOB U3JieNIus ¢ nomolibio DBM.

Obmme u  yactHble  TpeboBanust  TexHosoruyHoctH.  Ilokazarenu
TEeXHOJIOTHYHOCTH. ITocnenoBarenbHOCTD obecrieyeHust TEXHOJIOTUIHOCTH
KOHCTPYKLMH MPH IPOEKTUPOBAHUH.

ITokasarenn oskoHomu4eckod 3pdexruBHocTH. TexHONIOrHYECKHEe METO/IbI
MOBBILLIEHUS  MPOM3BOJUTEIBLHOCTH  TpyJda. TexHosoruyeckass cebGeCcTOMMOCTb,

CTPYKTYpa H INIYTHU €€ CHUIKCHHUSA TCXHOJIOTHYCCKUMH METO/IaMH.
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3.2 Ilpoyeccol uzeomoenenus oemaneii JIA

Tennenuun B pasButuu coBpemeHHoro mnpoussojictBa JIA. Knaccudukanms
neranei, 3aroToBOK M NoiIy(paOpuKaToB M3 METALUIOB W  KOMIIO3UI[HOHHBIX
MaTepHaoB.

IIpoueccrl packpos 3aroToBOK M 10J1y(hadpukaTos.

Usrorosnenne neranei JIA wu3rubom. AHanuTHYecKue MeETOJBI pacueTa
YIIPYroro BO3Bpara, MpejielibHON creneHu jedopManuu U ycuius npu u3rude. Buas
IIPOLIECCOB M'MOKH JIMCTOBBIX U MPOQPHUIILHBIX 3ar0TOBOK.

N3rorosnenue jeraiei JIA 0OTSKKONA.

Knaccuduxanms jgeraneif, HU3roToBISEMBIX OOTSKKOW, U  IPOIECCOB,
NpUMeHsieMbIX Npu 3ToM. HanpspkeHHO-1e(OpMUPOBAHHOE COCTOSIHHUE 3aroTOBKH.
TexXHOIOrHYHOCTE JieTalleil, H3roTaBIMBAEeMbIX O0TSIKKOM.

Usroronenne  jeraneit  JIA  BBITSOKKOW U (OPMOBKOM  PE3UHOMA.
Knaccubukanus pgeraneid M BHIOB IpoOLECCOB. THUMOBOW aHauM3 HaNpsKEHHO-
ne(pOpMHUPOBAHHOT'O COCTOSTHUSI 3arOTOBKH.

BBICOKOCKOPOCTHBIE, BLICOKOIHEpreTHYecKue Impoiiecchl u3rorosinenus JIA.
®uspyeckas  CYNIHOCTH  pacCMaTpUBAeMbIX  TEXHOJOIMMYECKMX  [IPOLECCOB.
[TepcriekTHBEI MPUMEHEHHS YKa3aHHBIX IIPOIIECCOB.

[Mpouecchl co3panus 3aJ@HHBIX CBOMCTB TOBEPXHOCTHBIX CJIOEB JIeTallel.
Kommnekcuas (opmooOpasyromiasi 1 yrpounsionias o6padorka KpynHOrabapuTHBIX
neraneil. OrpaGoTka TEXHOJIOTMYHOCTH JICTAJICH, I10/[BEPraeMbIX yIIPOYHEHHIO.

IMpouecchl u3rotosieHuss netanei JIA ynaneHueM INpUIlycKa M XOJIOJHBIM
nehopMUpPOBaHHEM. Usrorosnenue neraneit 1eKTPOPU3NIECKUMH 7
3NEKTPOXUMHYECKUMHU METOaMH.

TeXHOJIOIHYECKHE TPOLECChl TEPMHUYCCKOW 00pabOTKH M CO3JIaHUS 3alIUTHBIX
MOKPBITHH.

OCHOBHBIE JTallbl M IOCIIE0BATEILHOCTE MPOSKTUPOBAHUS TEXHOJIOIMUECKUX
TPOLIECCOB  M3rOTOBIeHust Jeraneii. Mcrosbp3osBanue MeroJ0B THNHU3ALUK U

rPYyNIOBOX 00pabOTKH.
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3.3 IIpoyeccor coopku y3noe u azpecamos

OO6bemM, comepxanue M ycIoBusi COOPOUHBIX paboT B mpousBoacTBe JIA.
OcuoBHble cucTeMbl 0a3zupoBaHus, NpPUMEHsieMble TP cOOpKe Kopryca 0OBEKTOB
PaKeTHO-KOCMHUYECKOW TEXHMKM W IUIaHepa camolsiera. Bapuantel GasupoBanus
JJIEMEHTOB IUIaHEpa ¢ [IOMOIIBIO YCTAHOBOYHBIX (PUKCHPYIOUIUX OTBEPCTHH.
BapuanTsl 6a3upoBaHus 371eMEHTOB, BBIXOISIIMX HA BHEITHUI KOHTYP.

XapakTepucTuka npoueccoB coexunenui. Kiraccudukanms —mpoueccoB
BBITNIOJIHEHHS COC/IMHEHHUH.

Ocrato4ynble  HaNpspKeHWsi, BO3HUKaIOUIMEe 1pu  cOopke.  [Ipu4uHBI
BO3HMKHOBEHHsS W 3HAaYC€HME OCTATOYHBIX HallpsKeHWi. OCTaTOYHBIC HAINPSIKCHHUS B
KOHCTPYKIHSAX U3 KOMIIO3UIIHOHHBIX MaTEPHaJIOB.

OcHoOBHBIE  MOJOXKEHUSA  (OPMHUPOBAHUA  TEXHOJOIHYCCKOIO  HJICHCHHMS.
CrpykTypa cOOpOYHON €IMHMIBI M € TEXHOJOru4HocTh mpu cOopke. O dopme
CcOOpOYHBIX €AMHUIL. Y ClIOBUs GOPMUPOBaHUS IPaHull COOPOYHBIX €IMHMII.

[IpoexTrpoBaHue nporeccoB COOPKU Y3II0B U arperaTos.

XapakTepucTUKa y3JI0B Kak 00bekToB cOopku. CTpykTypa cOOpOYHOro ys3ia.
Bribop ycraHoBo4HBIX 0a3 juist cOOpKH. AHAIN3 TOYHOCTH cOOpKH. XapaKTepUCTHKA
COEIMHEHUH, BOZMOXHOCTH MEXaHU3AIMH [IPOIIECCOB UX BBIOJIHEHUSI.

VcnoBus nocTaBku Jeraneit Ha cOOpKy. YdeT *KeCTKOCTH JieTasiell ripu cOopke.
IIpumepsl COOPKH Y3JIOB € COEJIMHEHUSIMU I[UJIABIIEHWEM, Ha OCHOBE aJre3ud U C
MEXaHUYECKUMH COEIMHEHUSIMHU.

COopka y310B U3 KOMIIO3UIIMOHHBIX MAaTEPHUAJIOB.

Crioco0s1 popM0o0Opaz0BaHUS Y3JI0B U3 KOMIIO3UIIMOHHBIX MaTtepuaioB. Beidop
OCHACTKH JUISl IIpolieccoB cOOpKU U oTBepik/eHusi. ObecneyeHrue TOUHOCTH Y3JI0B U3
KOMITO3UIIMOHHBIX MarepuasnoB. OcoOeHHOCTH MeXaHWYeCKUX COeIMHEeHUN Jeralel
U3 KOMITO3UILIMOHHBIX MaTepHaloB.

XapakTepuCTHKa arperaroB Kak 00beKToB COOpPKH.

CrpykTypa arperatoB kak cOOpoYHOM eJMHUIIBL. AHAIU3 BO3ZMOXKHOTO

yjieHeHHUs. Bbi00p ycTaHOBOYHBIX 0a3 /i 110AC00POK. AHAIM3 TOYHOCTH COOPKH.

13



XapakTepucTuKa COEIUHEHUH, aHaJlM3 BO3MOKHOCTH MEXaHU3allMd WX
BBHINOJTHEHUs. BpIOOp BapuaHTa TEXHOJIOTHYCCKOTO YWICHEHHS. Y CJIOBUS MOCTAHOBKH
Aeraiei u y310B Ha cOopky arperara. OcobeHHOCTH COOPKH repMETHYHBIX arperaTos.
UcneiTanue repMeTHdHbIX oTCeKoB. OOecrnedenre B3auMO3aMEHsEMOCTH OTCEKOB M

arperaToB II0 CTbhIKaM C JIpYI'HMH arperaraMi.

3.4  Ilpoyeccel okonuamenvHoll cOOpKku, Monmaica u uchnoimanus cucmem JIA

[IpenBapurenbHas  CThIKOBKAa  arperaroB. IpeGoBaHuss K  arperaram,
MOCTYMAIOIIUM Ha OKOHuaTelbHYI0 cOOpky. BiMsHMe KOHCTPYKIMHM CThblKa Ha
TPYLOEMKOCTb CTBIKOBOYHBIX padoT.

MoHTax M UcnbITaHus cucTeM. ITofaroroska arperaroB IuiaHepa JUisi MOHTaxa
oGopynoBanus. MoHTax TpyOoIpoBoioB. Bujibl ucibiTanuii cucreM 000py10BaHUS
JIA.

[Tpouieccsl ucnbiTanui y3i10B, arperatoB U JIA B uenoM. Buiabsl U OCHOBHBIE
3amaun ucneiTanuit (FOCT 16504-81):npuemo-cnarounsie (IICH), koHcTpyKTOpCKO-
nposomounbie (KJIM), xontponbsHo-BeiOOpounbie (KBW), nepuoamueckue (ITH).
Knaccubukamus u oOmas XapakTepUCTUKa MCIBITAHUNA 110  BO3JICHCTBYIOLIUM
¢dakTopam. HcnbiTaHus Ha  JIMHEHHBIE  [E€perpy3ku, BUOpOJIMHAMHYECKHE,
TEPMOBAKYYMHBIE, KIMMAaTHYEeCKUe. XapakTepuUCTHKa IIPOIECCOB ITHEBMO- H
ruapoucteiTaduii. [Ipoliece u cpecTBa UCIIBITAHUNE KOHCTPYKIIMHI HA repMETHYHOCTD.
[ToHsTHEe TrepMETHYHOCTH, KOHTPOJBHOI'O MW TMPOOHOIr0 BellecTBa, JETEKTOpa
TE€YEHCKAHHSA, UYBCTBHTEJIBLHOCTH  HCIBITAaHUH, CrHOcoObI  OLIEHKM  CTENEeHH
HerepMmeTuuHocTH. OOmiasi XapakTepHCTHKAa METOIOB U CHOCOOOB HCIBITAHUM, H
obnacTh MX npumeHeHus. Buubl ucnbitanuii JIA m ero cucrem B mnpouecce I'C.
Onpenenenne reomerpuueckux mnapametpoB JIA u ero arperaros. lOcrtupoBka
II0CAI0YHBIX MECT T0J] YCTaHOBKY NpubopoB. OrnpejiesieHue MoJI0KeH!s BEKTOpa TATU
ABUraTenbHON ycraHoBKu. OnpejienieHue IOJOXKEHUS LIEHTpa Macc, craThdeckas |

JAUHaMHUYCCKas GaJ'IaHCPIpOBI{a.
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3.5 Texnonozuueckas no02omoeka ceputinozo npou3e00Ccmea

OcHoBHBIE 3a/1a4¥ TEXHOJIOTMYECKOH I10I'0TOBKH CEPUHHOIO IMPOU3BOJICTBA
JIA. Otpabotka koHCcTpyKIMK JIA Ha TexHonoruyHocts IpoexkTupoBanue, MOHTaX H
yBsi3ka CcOOpouyHOM ocHacTku. IlpoexrtupoBanue cOOPOYHBIX MPUCIIOCOOIEHHIA.
Monrax  cbopounbix  npucrnocoGinenHui.  PasmepHas  yBsizka  COOPOYHBIX

IIPUCTIOCOONEHUN.

3.6 Vnpaenemue  paspabomrkoii,  aemomamuzayus — NPOSKMUPOBAHUS,

KOHCMPYUPOBaHus u Npou3e00cmea

MuoroypoBHeBoe nporpaMMHO-1IeJIeBOe yIipaBieHue pa3paboTkoi. 3ajauu
MakponpoekTupoBanus. [ToctanoBKa 3a/1aui ONTUMH3ALMK YIIpaBJieHUs pa3paboTKOH.
Jlexomno3umuss oOmei 3amaun. Bujbl HeorpejieleHHOCTH M MX yd4eT. MeTojibl
ONTUMH3ALIMK PeIIeHni ¢ y4eTOM KOMIIPOMHUCCHOI0 XapakTepa 3aja4H, JMHAMUKH M
HEOIpeIelIeHHOCTEH. MeTo b1 MaTeMaTH4YeCKOTO POrpaMMHUPOBAHUS.
CratucTU4ecKuid METOJI MHOTOYPOBHEBOM COIIACOBAHHOM ONTHUMHU3ALMK ITPOEKTHBIX
pemieHuid. MeTOAMKH pelleHHs MPOEKTHBIX 3a/lady C y4eTOM PHUCKa U KOMIIpOMHCCA.
MeTtoauka ~ KOMIUIEKCHOH ~ ONTHMM3AIMM  KOHCTPYKTOPCKO-TEXHOJOIMMYECKUX
napaMeTpoB U3CIIH.

ITyrn  dopmanu3anMu mpouecca MPOCKTHPOBAHUSA, HE (opMallu3yeMble
ycnoBus. Poib  COBpeMEHHBIX  BBIYMCIMTENBHBIX —CpeicTB. Marematudeckas
¢dopMynHpoBKa 3ajad NPOEKTHpOBaHMs. JlMHamMuyecKHe MeTOIbl ONTUMH3AIINH.
Bo3MoxHOCTH MAaTHHHONH KOMIIOHOBKH.

[lpuHUOMOBI  OpraHu3allMd M CTPYKTypa CHCTEM aBTOMAaTU3MPOBAHHOI'O
npoeKTUpoBaHus M KoHCTpyupoBanusi — CAIIP. KomiuiekCc TEXHMYECKHX CPEJICTB,
MaTeMmaTudeckoe obecriedeHune, OaHKH JaHHbIX, [TAKEThl IPUKJIA/IHbIX IporpaMM. Poiis
yenoseka B CAITP.

[TpuHuunbr  pa3paboTKM M CTPYKTypa IIAKTOB MNPHUKIAJAHBIX TPOrpamMM.
MoaynbHblid TpUHIUN TocTpoeHust GyHKimonanbupix OsokoB CAIIP. Ynpasnenue
nporeccamu pa3padoTku npoekra. biok-cxema HEKOTOPBIX THITHYHBIX KOMIUICKCHBIX

TIPOrpaMM IPOEKTHOIO aHallk3a ¥ CUHTe3a JIA 1 €ro nojcucTeMm.
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MexaHu3auus 1 aBTOMaTH3alMs TEXHOJIOIHYECKHX IpolieccoB. TpeboBaHus K
KoHCTpyKuuu JIA, oOecneunBarone  BO3MOXHOCTH  aBTOMATH3ALlMU  €ro

H3IrOTOBIIEHHUH. ABTOM&THZZHPOB&HHI:IG CUCTEMBI NPOCKTHPOBaHHUA TCXHOJIOI'HYECKHX

npoueccos (ACIT TII).
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10.
LL.
12.

13.

14.

JOINOJIHUTEJIbHAS ITIPOI'PAMMA

3agauM MeXaHHUKH TBEpAOro JeOpMHPOBAHHOIO Tejla IPUMEHHUTEILHO K
(popMO0OPa30BaAHUIO e TaJIeH JIeTaTeJIbHBIX aNnaparos.

IllTamnoBka jeraned JieTaTelbHbIX alliapaToB IIPU pekKUMax, OJIU3KUX K
CBEpPXIUIaCTUYECKOMY COCTOSHHIO MaTepuaa.

BbICOKOCKOPOCTHBIE, BHICOKOIHEPIE€THUECKUE METO[bI 00pabOTKK METaJIJIOB.
MarHuTHO-UMIYJIbCHOE ~ BO3JCHCTBME HA  METAUIMYECKUEe  MaTepuallsbl,
MEXaHHU3M pacipoCTpaHeHus yIPyro-IiacTH4ecKux Jiepopmariuii.
MarHuTHO-UMITYyJIbCHOE  BO3JICHCTBHE HA  MeTAJUIMYECKHe  MaTepHalbl,
MarHMTHO-UMITYJIbCHAsl ITAMITOBKA.

BricokockopocTHOoe jedopmupoBanre MmartepualioB. JluHamudeckuil mnpenedn
TEKy4eCTH.

BeicokockopocTtHoe — jedopMupoBanue — marepuasioB.  Maremaruueckoe
MO/IeTUPOBaHHKE.

PeoJiorudeckue MoJieJid MaTepHaJIoB.

MaremaTnyecKkie MOJICJIM  OIMCAaHMsl  TOBEJAEHWs  TBEP/AbIX Tel  IIpH
WHTEHCUBHBIX [IMHAMHYECKHX Harpy3Kax.

Moens ynpyro-miactudeckoro tedenus [ lpanarns-Pelica.

OcHOBHBIC YpaBHEHHUS JUIs JIByMEPHBIX 3a/1ad.

YucneHHbie MeTOJbI pelueHus JuddepeHiuanbHblX ypaBHEHUH € 4aCTHBIMU
IIPOU3BO/IHBIMH.

SIBHas KOHEYHO-PA3HOCTHAs cxema THIla "Kpect" Ul yNpyro-rjiacTH4eCKuX
3a/1a4.

Oco0OeHHOCTH  YHCJIEHHOTO  MOJICJIMPOBaHMS  JIMHAMUYECKHMX  3a1a4

(YCTOMYHUBOCTD, BLIOOP Pa3HOCTHOM CETKH).
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