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BBeaenue

CoBpeMeHHOE  CaMOJETOCTPOCHHEe — O3TO  CJIOXHEIA  KOMILIEKC
IOATOTOBUTENBHBIX, 3arOTOBUTENBHBIX W  MOHTaXHBIX pabor. Camomiér
HACUMTLIBAET  OOJIBIIOE  KOJMYECTBO  pA3IMYHBIX  JeTaledl  CJIOXKHOM
reoMeTpudeckoii GopMbl U OONBIIMX rabapUTHEIX pasMepoB. M3roToBieHne Takux
neraneii BecbMa TpymoéMkwmii mpouecc. HoBele METOABI YBS3KM C NPUMEHEHUEM
HE3aBUCHUMBIX METONOB IPOEKTHPOBAHMS, pa3pabOTKH JOKYMEHTalud U
U3rOTOBJIEHUS BCEX D3JIEMEHTOB CaMoJjieTa IO3BOJET CHU3UTh TPYAOEMKOCTH
pou3BojicTBa caMoiéTa. CoBpeMeHHbIe cpencTBa 3D MoJaeTupoBaHus OTKPEIBAIOT
HOBEIE BO3MOXXHOCTH KaK JJIi KOHCTPYKTOPCKHUX MOJpa3lesIeHuil NpOU3BOACTBA,
TaK U TEXHOJOTHUECKUX.

B KkauecTBe 3aJaHHMsi Ha KypcOByIO paboTy KaXIOMYy CTYIEHTY
npezaraercs TeMa "TIpoeKTUpOBaHie TEXHOJIOTHYECKUX IPOIECCOB, pa3paboTKa
TEXHOJIOTMYECKOM JOKYMEHTAllMH W BHEApPEHHE B Mpon3BOACTBO". OOBeKTaMu
cOOpKHM  SBJISAIOTCS ~ COOpOYHBIE  Y3JIBl  ONpefessieMble  IpernojaBarelieM
WHIUBUIYAJIBHO JJI KaXIOTO CTYJEHTA.

Ipu paspaboTke KypcOBOro IpOeKTa CTaBATCS TaKUe 3aJauH, KaK:

- IaTh OTMCaHWEe KOHCTPYKLUU cOOPOYHOro y371a

- IPOBECTH aHAJIN3 KOHCTPYKTUBHO-TEXHOJIOTMYECKUX XapaKTEPUCTHK y3I1a;
- pa3paboTaTh TEXHOJOTHYECKHIA Ipoliecc Ha cOOpKY y3i1a;

- OTIPEICTUTE TEXHUYECKHE YCIIOBUS MMOCTaBKU JeTanell Ha COOpKY;

- pa3paboTaTh TEXHOJIOTUYECKHIA MpoLecC Ha U3TOTOBJICHHUE AETAIN U3 JIUCTOBOIO
MaTepuaa;

- BBIOpATh METO.I YBA3KH U 0OecrieueHrs B3aMO3aMEHIEMOCTH.
B Xo0Jie BBINIOJIHEHHUS KypCOBOTO MPOEKTa IPUMEHSIOTCS HaBBIKUA paboTEHl B

«UNIGRAPHICSy», «NX», «<INVENTOR», «AutoCAD», «Komnacy, Ha npumepe
y3lla W3y4aloTCs TIPOILECCH MPOEKTHPOBAHHUS COOPOYHOro MPUCHIOCOONEHUS U
TEXHOJIOTMYECKOro Mpouecca cOOpku A COOPOYHOMN €IUHULIEL.



1. O61mue moJ10KeHus!

1.1 llens kKypcoBOro npoexkTa

Ilenpio KypcoBOro MpoekTa sBiseTcs (OpMUpOBaHME OOMMX U
po(eCCHOHANBHBIX KOMIETeHIUH B cooTBeTCTBUM ¢ PI'OC crenuanbHOCTH,
GopMUpOBaHHe MPAKTHYECKOTO ONbITa, 3HAHMH M YMEHMH OOydYaromuXxcs,
IproOpeTeHNe CTYACHTAaMH HaBBIKOB Pa3pabOTKH TEXHOJOTHMYECKUX IPOIECCOB
MIPOU3BOJICTBA 3JIEMEHTOB KOHCTPYKIUH IIJIaHEpPa JIETaTEIBHOrO arapara.

1.2 3agaHue Ha KYpPCOBO# IPOEKT

B kauecTBe 3aJaHHsS Ha KypCOBOM IIPOEKT KaKIOMY CTYHEHTY
THpearaeTcs y3eJl KOHCTPYKLUY JIETaTeNbHOrO anmnapara. ¥Y3Jibl CTyA€HThl MOTyT
TI0I0MpaTh U3 MPeII0KEHHBIX penoaaBaTeleM BapUuaHTOB.

I1pu BEIGOpE 3a/1aHUs HEOOXOIMMO YYHUTHIBATh CIEAYIOIHE TpeOOBaHMS:
- y3enl JOJDKEH colep)kaTh He MeHee 5 W He Ooinee 10 jgeranedl pasiu4HOrO
HanuMeHoBaHus (0e3 ydyeTa OBTOPSIEMOCTH JieTaleil U KpeTeKHbIX 3JIEMEHTOB);
- y3e] JOJDKEH COoJepXarh JETANld, BHIXOMAIME Ha a’pOAMHAMHYECKHN 006BOA
WK UMETh KOHTYPHI €My SKBUANCTAHTHEIE;
- oJHa W3 JeTrajeif W3 JIHMCTOBOTO Marepuana oO0s3aTeNbHO IOJDKHA HMETH
KOHCTPYKTHBHBIE 3JIEMEHTHI, TakKe Kak 00pT, oTO0pTOBKM (THI 1,2,3), MOJCEUKH,
pudTHl KECTKOCTH, BBIPE3Bl I0J CTPUHTEpHl M T.J. (KOJIMYECTBO M THII
KOHCTPYKTUBHBIX 3JIEMEHTOB HE PETJIaMEHTUPYETCS);
- KaK MHHHMYM OJHA U3 JeTalleil U3 MPecCOBAHHOTO NPOGUII JO/KHA BEIXOJUTE
Ha TEOPETUUECKUM KOHTYp, UMETh KPUBU3HY U KaK MUHUMYM II0JICEYKY;
- OCTaJIbHBIE JETalM JOJDKHBI 00ecleYnBaTh >KECTKOCTh U IIPOYHOCTH y3jIa H
BEITIOJTHSIOTCS B 0011eit KOHCTPYKTUBHO-CUIJIOBOM CXeMe y3Iia.

B KypcoBOM IpoeKTe I 3aIlaHHOTO y371a He0OX0UMO:
- TOoAPOOHO OIMKCATE 3TAIlbl MPOSKTUPOBAHUS y3714;
- BBINOJIHUTH KOHCTPYKTUBHO-TEXHOJIOTUYECKUN aHAIN3 Y3114,
- BEHINIOJIHUTH aHAJIU3 TEXHOJIOTUYHOCTH y371a;
- pa3paboTaTh TEXHOJIOTMUYECKHI Mpoliecc COOPKH y3I1a;
- pa3paboTaTh TEXHOJIOTHYECKHH IMPOIECC W3TOTOBJIEHHS €Tl M3 JHCTOBOTO
Marepuasia; '
- CIPOEKTHPOBATh TEXHOJOTMYECKYI0 OCHAacTKy Ha BBINOJIHEHHE OJHOM
bopMooOpa3yroleii onepalyy A AeTald U3 JIMCTOBOrO MaTepuaa,
- paszpaboTaTh cOOpOYHEI uepTexk y3ina (popmar Al);
- pa3paboTaTh YepTex JeTalli U3 JUCTOBOro MaTepuaina (popmar A3);
- paspaboTaTh KOHCTPYKTHBHBIN IJia3 koMmbtoTepHblit ¢ mabnonamu HIK, IIIP,
IMIBK s meTand U3 JIMCTOBOrO MaTepHaja B Macmtabe 1:1, u opopMuTh Ha
dopmare A3 (B HEOOXOUMOM KOJIUYECTBE JIUCTOB);
- pa3paboTaTh CXeMY YBSI3KH 3arOTOBHTENILHOM U cOOpPOYHOM OCHACTKHU.



1.3 Coaepxanue 1 00beM KypcoOBOIo IPOEKTa

CopepxaHue KypCOBOTO IIPOEKTa BBIIONHSAETCS B COOTBETCTBHE C
JIOKaIbHO-HOPMATUBHEIM aKTOM «00 OpraHW3allid BBINOIHEHHS U  3aIIUTEI
KypCcOBOI pabOTHI (IIPOEKTA)».

KypcoBoii MpoeKT COCTOMT U3 IOSICHUTEIBHOW 3allUCKU U YEPTEXKHO-

rpaduveckoii YacTH, BBHINOJIHEHHOW Ha OyMare M MaTepHalioB IIPOEKTa B

SJIEKTPOHHOM BHUJE Ha OJJIEKTPOHHOM HOcUTele. OIEKTPOHHBI HOCHUTENb

COAEPIKUT TOACHUTENIbHYIO 3alUCKy B TEKCTOBOM (JOpMare, YEPTEKU U PUCYHKU B

rpaduyeckoM Gopmare, IporpaMMHEIA TPoIyKT ¢ daiinamu 3D Mozenei.
IMosicuuTenpHas 3amricka oobeMoM 20-30 ctpanuny gopmara A4 norkHa

collepKark:

TUTyIBbHBIN JTUCT

3anaHue Ha KypcoBOe IPOEKTUPOBAHUE

Jluct “Copepxxanue”

Brenenue

1 Pa3paboTka KOHCTPYKIIUU ¥ KOHCTPYKTOPCKOM JOKYMEHTAaIU!

1.1 Onucanue pa3paboTaHHON KOHCTPYKIH COOPOYHOrO y3iia

1.2 Onncanue KOHCTPYKTUBHO-TEXHOJIOTMYECKOM XapaKTepUCTUKHA COOPOUHOro
y3ia

1.3 PacueT aHaiM3a TEXHOJIOTUYHOCTH KOHCTPYKLIUU

2 Pa3paboTka TEXHOJIOTHUUECKOTO Mpolecca COOpKHU y3ia

2.1 O6ocHOBaHKE MPOEKTUPYEMOTO TEXHOJIOTUIECKOTO poliecca COOPKH y3iia
2.2 Bri6op 6a3 g cOopku netaneit mpyu MpUHATOM MeToe cOOpKu

2.3 Pa3paboTKa TEXHOJIOTHYECKOTO Ipoliecca U CXeMBI COOpKU

2.4 Pa3paboTKa TeEXHHYECKUX YCJIOBHII Ha TIOCTaBKY JeTalieil i cOOpKU y3ia
3 Pa3paboTka TEXHOIOIMUYECKOr0 MPoLecca N3TOTOBICHU AETATH U3 JJMCTOBOIO
MaTepuana

3.1 Onucanue netanu

3.2 Pacu€r 3aroToBKH

3.3 Pacuér napameTpoB A GopMooOpa3oBaHUs

3.4 TexHonornueckuii poIecc U3rOTOBIECHUS AE€TAIU U3 JINCTOBOIO MaTepHaia
4 Be16op u 000CHOBaHME METO/Ia YBSA3KU U 00ecTedeHUs B3aUMO3aMEHAEMOCTH
3aKIroueHue

IlepeueHb UCTIOIB3YEMBIX COKpAILEHUN

Crrcok UCIoJIb3yeMbIX HCTOUHUKOB

IIpunoxenus

ITosicHuTenbHad 3amKcka JOJDKHA ColepkKaTh HeoOX0IuMble 0600CHOBAHUS,
NOSICHEHUS Y WUIOCTpalMd. B KOHIlE KaxIoro pasiena HeEoO6X0auMo
chopMynupoBaTh BBIBOAHL. He clexyeT NpPUBOAUTH JJIMHHBIE BBITUCKH U3



y4eOHHKOB U TeXHHUecKod sureparypbl. Haubosee I[€eHHBIM SBISIOTCS
COOCTBEHHBIE MBICIIY, peIIeHUs U BBIBOABL. OHU MOBBIIIAIOT KAYE€CTBO MPOEKTa U
BJIMSIIOT HA UTOTOBYIO OLICHKY.

3anucka OokKHA OQOPMIATECS B COOTBETCTBUM C TpeOOBaHUAMMU
I'BIIOYHUO "HMAT" coriacHO METOAWYECKMM YKa3aHUAM II0 O(OPMIIEHUIO
KypCOBOI'O ¥ JUIUIOMHOTO MPOeKTOB A crnenuanbHocty 24.02.01 IIpoussoactso
JeTaTelbHbIX annaparos, a Tak ke 'OCT 7.32-2017 u I'OCT 2.105-95. Ctpanuiisl
TEKCTa U BKJItOYeHHbIe B 13 mwumrocTpanuu v TabauIb! TOMKHEI COOTBETCTBOBATH
dopmary A4 o I'OCT 9327-60.

I'paduyeckas yacTb KypcoOBOrO IPOEKTa BKITIOYACT:

- cbopouHslit uepTex y3na (popmar Al) ¢ obopMIIEeHHOH K HEMY cneumbI/IKauHeH
(bopmara A4);

- 4YepTex AeTajly U3 IucToBoro Mmarepuaia (popmar A3);

- depTex ((hparMeHTHl uepTexka) KOHCTPYKTHBHOTO TUIa3a KOMITBIOTEPHOTO JUIS
IeTajly U3 TUCTOBOTO MaTtepuaia B Macitade 1:1 (popmat A3).

Cxema uneHeHUs y31a (B HM30METPUYECKON MPOEKIMH), OOIIHMe BUIBI
netajneii oQopMIIIOTCS B BHUIE TEXHUYECKMX pPHCYHKOB M BKIIOYAKOTCA B
MOSICHUTEIIEHYIO 3aIUCKY.

Bce rpajguueckre MaTepuaibl AOHKHBI OQOPMIISATECA B COOTBETCTBHU C
tpeboBanusmu ECKJI.

PekoMenmyeTcs JONOMHUTENBHO BHIIONHATH Yy3el IUIaHepa B BHUIE
KOMIIBIOTEPHONl ~ TpPEXMEPHOW  TBEPAOTEJBHOM  MOAENM €  ITOMOLIBIO
COOTBETCTBYIOIIUX IIPOrPAMMHBIX CPEJICTB.

IIpumep odopmiieHHs KypcoBoif paOOTHI HaxXOAUTCS y PYKOBOIUTENA
KypCOBOTO TIPOEKTA. ‘

1.4 IlopsiioK BbINOJHEHHUS U 3aLIUTHI KYpCOBOr'0 MpoeKTa

IIpoekT cumMTaeTcs 3aKOHUYEHHBIM, €CIM BBIMIONHEHH BCE pa3zleNisl B
COOTBETCTBUU C NMPENBABIIEMBIMUA TPEOOBAHUAMH.

I'oTOBBIN NPOEKT 3aIUIIaeTcs Mepel ayAuTOpuell (CTyAeHTaMyl TpyNIbl U
npenogasaresieM). Ha 3amure npoekTa oOydaromuiicss BBICTYIAeT C KPaTKUM
cooOmeHueM 1o mnpoekty. IIpu 3ToM B IoKiane oOydaromuiics KpaTko H3jiaraeTr
cozepkaHue paboOThl, WCIONB3ys 3apaHee IMOATOTOBJIECHHBIN TEKCT WM IUIaH-
KOHCIIEKT, a TaK e HarlgaHble rocobus (deprexu). BrICTymieHHe IOMKHO
coziepxarb OOIIyI0 XapaKTepHCTHKY paboThl, IeNH, 3aJadd, OOBEKT, METOMBI
HccIleI0BaHuS, NOJIyYeHHble  pe3yJbTaThl, 00OCHOBaHHBIE  BBHIBOJHI,
TEOPETUYECKYIO U IPAKTUYECKYIO 3HAYUMOCTb PabOTHL.

KypcoBbie paboThl (IpOEKTH) B 3JIEKTPOHHOM BHJE CHAIOTCA Ha JCKe |
IIPUKJIaBIBAIOTCS K KypcOBOMY MpoekTy (pabote). CTpykTypa colepkaHus IucKa
n3o0paxkeHa Ha pucyHke 1.1
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Pucynok 1.1 — CtpykTypa coliep>kaHUs JUCKa

ITocne 3allUTHI MaTe€pualibl IIPOEKTa CHaroTCA mpernoaaBaTeto
(pYKOBOIII/ITCIHO KypCOBOI'O HpOGKTa), a 3aT€M B apXuB, 1€ JOJDKHBI XPaHUTHCA I0
OKOHYaHUsA O6y‘IaIOHII/IMI/IC${ O6y‘-I€HI/ISI B TCXHUKYME.



2 PexoMeHJAIIMH 110 BbINOJHEHHIO Pa3/iesioB IIPOEKTa
2.1 TUTYAbHBIHA JHUCT

TutynbHBIN JUCT odopmiiseTcs o o0pasily U3 mpuiokeHus A. JlomkeH
cojepxath Mubp, HAUMEHOBAHWE TEMBI MO MpUKasy, GaMUIMM U HHULMAJIBI
PYKOBOJAUTEINS U CTyJeHTa, paspaboTapiero npoekt. [IpuMep TUTYIBHOIO JIHCTa —
ITpunoxenue A.

2.2 3ajaHue HAa NIPOEKT

[IpenogaBarens (pyKOBOAWTENh KypCOBOIO IIPOEKTa) Ha OCHOBAHUU
HUCXOMHBIX  MaTepualioB  paspabaTeiBaeT M BBIJaeT  oOydaromemycs
HUHIANBUAYAJIbHOC 3aJaHHUC Ha KprOBOf/i IIPOCEKT, KOTOPOEC COACPIKUT CIECAYIOIIUEC
JaHHbIE: |
- HUCXOIHBbIE [aHHbIE (TEOPETUYECKHI 3JIEKTPOHHBIM MAakKeT, KOHCTPYKTHUBHO-
CUJIOBAs CXeMa);
- o0mue TpeGoBaHUs MPU BBEIMTOJHEHUH KypCOBO# paboTHI;
- TepedeHb MaTepualioB, IPEICTABISIEMBIX K 3allUTE;
- TpaduK BBHINOJIHEHUS KypCOBOTO MPOEKTA.

IIpumep nucra 3aganus — [Ipunoxenue b

2.3 CoaepxaHue

JIuct comepxxanust opopmisercss B coorsercTBuu ¢ 'OCT 2.104 dopma 2.
Conepxut B cebe CTPYKTypy KypcOBOTO MPOEKTa C HANMEHOBAHUSMH PA3/eiioB U
I10JIpa3/ieJIoB ¢ HOMEpaMH CTpaHUII.

2.4 BeieHHe KypcOBOIo IpoeKTa

PackpeiBaeTcs akTyallbHOCTh M 3HaY€HUE TEMBI, HOPMYIUPYIOTCS LENU U
3agaud pabotsl. KauecTBeHHOE BBeZEHHE Ha KypCOBOM MPOEKT JOJDKHO 3aHHMMATh
He MeHee OJHOW cTpaHMUE. BBeneHue pexoMeHAyeTcs NHCAaTh IIO3TAlHO B
Ipolecce BBIMOJTHEHNS paboTHl, OMUCHIBas IPOOJIEMBI U pellleHus], BEISIBICHHbBIE B
X0/1e pabOoTHI.

2.5 Pa3paboTka KOHCTPYKIHMH U KOHCTPYKTOPCKOMH JOKYMeHTAIlUH

B nanHoM pasgene Oyner onucaHa KOHCTPYKLUS pa3pabaTeiBaeéMoro ysina,
3Talbl MPOEKTUPOBAHUS KOHCTPYKUUHM (KaxaOW JeTan, KOHCTPYKTUBHBIX



3JIEMEHTOB U BCell KOHCTPYKLIUU B 1[€JI0M), KOJIMYECTBO U COCTaB KOHCTPYKTHBHEBIX
BJIEMEHTOB, BUIBI COCTUHEHUN JeTajleil U aHaJIU3 TEXHOJIOTUYHOCTH.

Taxke B Hayajle pasfenia JOJDKHBEI OBITh yKa3zaHbl UCXOAHBIE NaHHBIE. K
HUM OTHOCSITCSL:
- HCXOIHBIE JAHHBIE U3 JINCTA 3aJaHus;
- pacrnojoxKeHHe MPOEKTUPYEMOro y3iia Ha JIeTaTeIbHOM allllapaTe, KaK IoKa3aHo
B IIpUMeEpE.

IIpumep:

HcXOAHBIMU TAaHHBIMHU JUIS TIPOEKTUPOBAaHUS KOHCTPYKIMH y371a «3aKphLIOK
camouera Cy-25» SIBIISIFOTCS pacllofIOKEHUE y371a Ha JieTaTesIbHOM ammapate, TOM u
KCC camonnera.

ITonoxxeHue y3na BeleneHo Ha pucyHke X.X.

Pucynok X.X — [TonoxeHue y3ia B cicTeMe caMoJieTa

- omucanne TOM u KCC ¢ HarmsaaHbBIMH H300paXEHUSMH, KaK IOKa3aHO B
npuMepe.

IIpumep:

Jlnst pa3paboTKU KOHCTPYKIIMH 3aKkphuika camoiera Cy-25 OyayT BEIIENEHB
oraensHo TOM u KCC 3akpbuika. TOM OyneT sABIATBCS OCHOBOM AN MOJYYEHHs
TEOPETHYECKOro KOHTYpa y3ia, OT KOTOpOoro OyayT pa3pabaThIBaThCs BCE DJIEMEHTHI
koHcTpyKumn. KCC comepxut B ceGe KOHCTPYKTHBHEIE 0a3bl BCEX 3JIEMEHTOB
KOHCTPYKUMH B Buie ux miockocreil. Ha pucynke X.x mpusenen TOM 3akpeiika
camolera Cy-25.
Ha pucynke X.xx nokazan TOM ¢ KCC.



Pucynox X.x — TOM 3akpsiika Pucynok X.xx — TOM ¢ KCC 3akpsuika
camornera Cy-25 camornerta Cy-25

2.5.1 Onucanue pa3paboTaHHON KOHCTPYKUMH cOOPOYHOIO y3Ja

I[aHHaSI 4aCTb KYpPCOBOI'0 ITIPOCKTa OOJDKHA COACPIKATh OIMCAHHUE BCEX

rpynmn jaetajeil ¢ IpUIIOKEHHBIMU K HUM H300paxkeHusMu. B onucaHuy [OJDKHEBI

COACPIKATHLCA TaKHE JaHHBIC KaK:

HaMMCHOBAHUEC U Ha3HAYCHUC I'PYIIIIBI JeTaJIeH;
BUJI 3arOTOBKHU U €€ Marcpuall;

pasMepsl IeTalu (¢ OKpYTJIeHHEM B OOJIBIIYIO CTOPOHY);

METO]] U3TOTOBJICHHUS;

BUJ TEpMOOOPaOOTKH;

HaJlM4Me ¥ Ha3HaYeHHUEe KOHCTPYKTUBHBIX 3JIEMEHTOB.
JlaHHBIA pa3nen opopMisieTcs Kak MOKa3aHo B IIpUMEpE.

IIpumep:

XBOCTOBBIE 4YacTW HEPBIOp SBISIOTCS  TIOMEPEYHBIMH  3JEMEHTaMU
KOHCTPYKLMH W MpelHa3HaYeHHl U1 coXpaHeHHs (GopMBI mpoduis 3axkpelika, a
TaKKe Iepelayd BO3AYIIHBIX Harpy3oK Ha IPOAOJBHBIE DJIEMEHTHl KOHCTPYKIMH.
Hzrortosnensl u3 sucra cmiaBa 1163AM myTeM rubku 3nacTHYHOM cpeloil Ha
dopmbnoke. Ilocne ¢opMooOpazoBaHUs HeTallb [MOJABEPracTCS TePMHUUECKOM
00paboTKe: 3aKajka ¢ €CTECTBEHHBIM CTAPEHHEM. XBOCTOBAs YaCTh HEPBIOPEI UMEET
TaKU€ KOHCTPYKTMBHBIE 3JIEMEHTHl, Kak OopTa ¢ NOAcedKaMH, OTOOPTOBKH W
CTPUHIEPHBIE BEIpe3bl. bopT TmpeaHa3HaueH [ MOBHIIIEHUS KECTKOCTU
KOHCTPYKLUH J€Talld, a TaKXKe COeUHEHHs C JPYTUMH 3JIEMEHTaMH KOHCTPYKIIHH.
Ha BepxHeM u HibkHeM OopTaX BEIONHEHHI OokoBbie mozaceuku mo OCT 1.52468-
80, KoTopble ciyXaT Ul COCIMHEHUS HEPBIOPHl C TMOJIKAMU JIOHXKEpOHA.
Ot6oprorku BeimonHeHs! Mo 'OCT 17040-80 Tum 1 — HOpMaJBHEI, IpeAHA3HAYEHE
JUIi  yMEHBIIEHUS MacChl KOHCTPYKIMH, a TakKe TPHIAHUSA IKECTKOCTH.
Crpunrepssiii Beipe3 BbimoiHeH mo OCT 1 03948-79 tun 4, u npeaHa3HayeH A
NPOXOXICHUS Yepe3 HEero CTpuHrepa. BHemHMI BUI XBOCTOBOM YacTH HEPBIOPHI
npuBeeH Ha pucyHke X.X.



Pucynok X.X — BHemHuii BUA XBOCTOBOM 4aCTU HEPBIOPHI 3aKphLIKA
camoutera Cy-25

2.5.2 OnMcanue KOHCTPYKTHBHO-TEXHOJOTMYECKOH XapaKTEePHUCTHKH
cOopo4HoOro y3aa

JlaHHBINA 3Tan COAEPXKUT ONMUCAHUE KOHCTPYKLMHU IPOEKTUPYEMOW 4YacTH
IIJ1aHepa JIETaTeIbHOro ammapaTa U peKOMEHIYeTCs! BHIIOJHATE 10 CIELYIOLeMy
IJIaHy:

a) O61ue cBeieHus 06 y3ie:
- HauMeHOBaHue U 0003HaueHue cOOpPOUHON eIUHULIBI;

- pacIoJioKeHUe M Ha3HAYeHUE TaHHON KOHCTPYKIIUH;
- rabapuTHBIEe pa3MepH y3Jia i Macca;

- TpUHIUN paboTHI;

- obmas dhopma y3ia;

- COCTaB KOHCTPYKTHBHBIX 3JIEMEHTOB;

- HaJW4ue U KOJUYECTBO Y3JIOB CTHIKA, HABECKH U T.H.;
- COCTaB M KOJIMYECTBO JeTaleld KOHCTPYKLIUH.

IIpumep:

3akpeuiok  camonera Cy-25, ¢ HOMepoM CcOOpPOYHON — €OMHMIIBI
KI1.24.02.01. XX.XXX.XX.100.Ch, pacmonaraercsi Ha KpBUIE caMoOJIeTa MEXIY
HepBiopamMu | U 9. B BHINYIIEHHOM MOJIOKEHUU MNpeAHa3HAYeH Ui YIy4IIeHUs
B3JIETHO-TIOCAZOYHBIX XapaKTEPHCTUK IPU B3NETE U TOCAKe, IMYTEM YBEIMYECHUS
IUIOLAAN KpBla M W3MEHEHUS KPUBU3HHI TNpoduis B cedeHHMU. B yOpanHOM
TIOJIO’KEHUH SIBIISETCS MPOJODKEHHUEM KpPBLIa ¢ €r0 OOBIYHEIM MPOQUIEM.

Obmas ¢opma y3ma — oOBEeMHas € KPHBOJUHEUHBIM KOHTYpOM IO

00B0JI000pa3yIONMM TMONEPeYHBIM dlIeMEeHTaM. PacronioxxeHue Jeraneil y3na
3a71acTcia OTHOCHUTCIIBHO KOHCTPYKTHUBHBIX 633, KOTOPBIMH SABJIAOTCA:
TEOPETUYECKUI KOHTYp 3aKpBUIKA, TIUIOCKOCTh CTPOUTENBHOM TOPU3OHTAIN
caMmoJieTa, IUIOCKOCTh CHMMETPHH CaMoJieTa, IUIOCKOCTH JIOHXEpOHa, HEpBIOp,
CTpUHIepa, M OChb BpameHHs. JlaHHas KOHCTPYKUMS HMeeT 2 y3lla CTHKa ¢
nedIEKTOpPOM 3aKpBUIKa U 2 y3Jia HaBECKH Ha KPBLIO.



0) cxeMy WICHEHHS y3j1a Ha JeTajii, BEIIOJHEHHOEe rpaduyecku n3o0paxeHue (B
U30METPUYECKOlN MPOEKIUH) C pasHECEHUEM BCEX DJIEMEHTOB KOHCTPYKLUU y3Ja

I HarJIAIAHOCTH, KaK B ITPUMEPCE.

IIpumep:

KOHCprKTI/IBHO-TCXHOHOFH‘ICCKOC YJICHEHUE Yy3Jla IIPEACTaBJICHO. Ha

pucynke X.X.

Crenka loHxepoHa; 6 - ITonka noHxkepoHa Bepx; 7 - Ilonka noHxepoHa Hu3; 8 - CTpuHTeED;
9 — XBocToBas 4acTh HEPBIOPHI 1; 10 - XBocToBas 4acTh HEPBIOPHI 2; 11 - XBocToBas 4acTh
HepBIopHI 3; 12 - XBocTOBast 4acTh HEPBIOPHI 4; 13 - XBOCTOBast 4acTh HEPBIOPHI 5;

14 - XBocTOBas yacTh HEpBIOPHI 6; 15 - XBocTOBast YacTh HEPBIOPE! 7; 16 - XBOCTOBas 4acTh
HepBropk! 8; 17 - XBocToBas yacTs HepBiops! 9; 18 - Hocok HepBrops! 1;

19 - V3en HaBecku 1; 20 - Hocok Heparops! 3; 21 - Hocok HepBIOpEI 4;

22 - Hocok HepBropEl 5; 23 - Hocok HepBIopHI 6; 24 - Hocok HEPBIOPHI 7; 25 - Y3el cThIKa 2;
26 - Hocox nepBropst 9; 27 - Kuumna 1; 28 - Kauna 2.

Pucynox X.X — KoHCTpYKTHBHO-TEXHOJIOTHYECKOE YICHEHHE y3/a

B) aHaIM3 COEAUHEHUH »SIEMEHTOB Yy37a (KOHCTPYKTHBHO-TEXHOJIOTHUECKOE
OIMCaHUE KaXKIOro COEIUHEHUs ), 0POPMIICHHOE B TabJIHIIE. '



Ilpumep:

AHaIU3 COETUHEHUS DJIEMEHTOB Yy3Jla C KOHCTPYKTHBHO-TEXHOJIOTUYECKOM
XapaKTepUCTUKOU COeIMHEHHI BHIMOJHAeTcs B Tabmuue X.X.

Ta6muna X. X — KoHCTpYKTHBHO-TEXHOJIOTHYECKAs XapaKTEPUCTUKA COSAMHEHHIH

Bug Goaangenie Kox- | Xapakrepuc- Jocryn K
Iaxer KPpenexHoro
COeIMHEHUSs BO THKA MBa mBY
3JIeMeHTa
1 2 3 4 5 6
OGmmBKa
B:f XBE)O& - 3 3axienka 4-9 186 Kpusonuneii- P S——
pRiopantl | SACIEHOTHOE 1 oCT 134098-80 HB e
no3. 9, 11-15,
17
O61mBKa
Bepx mo3. 1 ¢
MONKOH
JIOH)XEpOHA T 3aksenka 4-12 7 IIpsamonuneitasl |  OrpaHuyeH-
BepX 1o3. 6 u OCT 1 34098-80 i HBIH
HEpBIOpaMH
nos. 9, 11-15,
17
CreHka Bonr 4 —12
JIOHXKEpOHa OCT 1 31137-80
l;;);afﬂi BonroBoe OCTriaI;I;)gS-SO 6 Toueunsrit CB0OOIHEIIH
HaBECKH I103. Illait6a 5-10-1,5
19, 25 OCT 1 34509-80
B CTOJ‘I6I.[C «IaKeT» YKa3blBa€TCA HAMMEHOBAHHE W IIO3ULOUA 110

crieu(pUKaluY COeTUHIEMBIX NeTaieil B OHOM ITaKeTe.

B cTonbue «BUA coeAMHEHMS YKA3bIBAETCs KOHKPETHBIN BUJ COEIUHEHUS
B JJaHHOM I1aKeTe (3aKJIe[IoYHOe, OOJITOBOE, CBApPHOE, KJIIEEBOE U T.1.).

B cronbne «o0o3HaueHHE KPEMEKHOTO DJIEMEHTa» YyKa3blBaeTCs
HauMEHOBaHME KpenexHbIX 35eMeHToB B cooTBeTcTBUH ¢ ['OCT, OCT u apyrum
TPUMEHSIEMBIM CTaHIapTOM. ’

B cronbue «xomuyecTBO» yKasbIBaeTCcs KOJIUYECTBO
DJIEMEHTOB B ITaKeTe, rae OyAeT NpUMeHEH JaHHbBIN KpemExK.

B cronbue «xapakTepucTUKa IIBa» YKa3bIBA€TCS XapaKTEPUCTHKa IIBa
UCXOJIS U3 CIENYIOIUX BapHaHTOB:

- KpYroBO#i — 3TO M0 MEPUMETPY JIFOKOB, OKAHTOBOK, MILTFOMIUHATOPOB, TO €CTh 110
KpYTYy.

- MPSMONUHENHEIH — ATO MO MPSMOM JIUHUM B IJIOCKOCTH, TMOO0 MTOYTH ILUIOCKOI
TIOBEPXHOCTH (TI0 CTPUHTEPY, JIOHKEPOHY).

KPEIIEXKHBIX

- TOYEYHBIHA — MO OTJAEJILHBIM TOYKaM (He 110 IIBY).
- KPUBOJIMHEIHEIN — BCE OCTAJIbHBIE.

B crombue «aocTynm K IIBY» yKa3blBaeTCs IOCTYIl K IOAaHHOMY BHIY
Kpemexka BO BpeMs €ro YCTaHOBKH. B JocTyme K IOBY YKa3blBaeT OJUH W3
CJIEQYIOIUX BapUaHTOB: '



- CBOOOJHBIN WU ABYXCTOPOHHUH JAOCTYI — IIO3BOJISET YCTaHABINBATh
KpernexXHbIE AJIEMEHTHI 0e3 KaKUX-TM00 OrpaHUYeHUN;

- OrpaHHUYEHHEBIN JOCTYI — OApa3yMeBaeT OrpaHNYEHUs AJI IOABOAA
UHCTPYMEHTA;

- OJHOCTOPOHHHU JOCTYH — MOJApa3yMeBaeT MOJHOE OTCYTCTBHE JOCTYIA ¢ OJHOMN
CTOPOHBI.

2.5.3 PacyeT aHAJIM3a TEXHOJOTMYHOCTH KOHCTPYKIHHU

TexHOMOTHYHBIME HA3bIBAIOTCS KOHCTPYKILUH, KOTOPBIE MPU 00ecneueHu
SKCIUTyaTallMOHHBIX KAuecTB W3IENus TMO3BOJSIIOT B YCJIOBUSX JaHHOTO THIA
TIPOU3BOJCTBA JOCTUTaTh HaNMEHbINEeH TpyJoEMKoCTH u3roropiaeHusd. Kak Buaum
U3 onpeeSieHus, TEXHOJIOTMYHOCTh KOHCTPYKIIUHM 3aBUCUT OT THUIIA MTPOU3BOJACTBA.
OnHa ¥ Ta e KOHCTPYKIHS MOXET MMETh Pa3HyI0 CTENEHb TEXHOJIOTMYHOCTH
IIPUMEHUTENEHO K MEeJIKOCEpURHOMY U KpYTTHOCEpUItHOMY Mpou3BoACcTBY. OIHAKO
UMeeTcs LeNblil psA TMoKa3aTelieli TEXHOJOTMYHOCTH HE 3aBUCSIIMX OT TUIA
IIPOM3BOJICTBA. .

OneHKa TEXHOJOTUYHOCTUA MPOM3BOAUTCS pAa3MYHBIMM MeToAaMu. B
NaHHBIX YKa3aHWUSX Tpeaaraetcs MPUMEHHTb METOJ OKCHEPTHBIX OIEHOK II0
TI0Ka3aTelsiM, He 3aBUCSIIMM OT THIIa IPOU3BOICTBA.

CymMapHBIl TOKa3aTelnb TEXHOJOTHUYHOCTH OIpelesseTcs KaK cymma
IIPOM3BENEHNI TOKa3aTelsl YpOBHS TEXHOJOTMYHOCTU IapaMmeTpa Ha YAEIbHBIN
BEC JTOr0 M0Ka3aTelIsl TEXHOJIOTMYHOCTH corylacHo popmyre 1.1

Kmex:Z(Ni'Mi) (1.1)

rae:
Ni - 3HaueHue MoKa3arelis yPOBHS TEXHOJIOTHYHOCTH;
Mi - yAenbHbIN Bec moKa3aTess TEXHOJIOTUYHOCTH;
t - MOPSIKOBBIN HOMEp IMOKA3aTeIs.

3HayeHWe TIOKa3areneld YpOBHS TEXHOJNOTUYHOCTH M YJEJIbHBIE Beca
II0Ka3aTesieil MpuBeleHsl B Tabmuile KypcoBoro mpoekta. [loscHeHus k Tabnuiie
aHaJu3a TeXHOJOTMYHOCTH NpUBeIeHH! B Tabnuie 2.1

[Tocne ompezneneHHUss CyMMapHOTO IOKa3aTeNisi TEXHOJNOTHYHOCTH (Kimex)
IIPOU3BOIUTCS OLIEHKA YPOBHS TEXHOIOTMYHOCTH COOPOYHOTO y3IIa.

KoHcTpyKIns MOXET OLleHUBAThCS Kak:
- BBICOKOTEXHOJIOTHYHAS
- TEXHOJIOTHYHAs;
- HU3KOTEXHOJIOTUYHAS,
- HETEXHOJIOTUYHASI.



Tabmuna 2.1 — Ilokasarenu TEXHOJOTUYHOCTU KOHCTPYKIUHM (CHMpagouHbie

OaHHblE)
HaunmeHnoBaHue 3HayeHHe MOKA3aTes Ypogenn YaeabHbIH
MmoKa3aTeJis TEXHOJIO- | Bec MoKa3a-
THYHOCTH TeJs
1 2 3 4
["abaputHbie pa3Mepbl JIByXMEpHBIii y3ei
(MakcUMaJBHBIN pa3Mep, M):
1o 0,5 0,9
o 2 0,8
0 6 0,7
CBEHIIIIE 6 0,4
. 0,5
TpexMmepHsIil y3en
(MaKCUMAaIBHEIN pazMep, M):
1o 0,5 0,8
o 2 0,7
o 6 0,5
CBEILIE 6 0,3

JleyxmepHbim Y310M cuumaemcs y3el, OCHOBHASL NOBEPXHOCMb KOMOPO20 6A3Upyemcs Ha NIOCKOCMU, U
uMeem coOOmeemcmeeHHO NIOCKYI0 opMy (WNAaH20ymbl, HepsIopbl, Y3ibl CMEHOK U NOAA U M.0.).
Tpexmepuvim y310M cuumaemcsi y3ell, OCHOBHAsSL NOBEPXHOCMb KOMOpPo2o basupyemcs Ha
meopemuyeckoll NOBEPXHOCMU U UMEem, COOMBEMCMBEHHO 00beMHyl0 opmy (namenu ghrosensidica,
3anu3vl, obmexamenu u m.o.).

dopma 06B010B MJiocKas 1
UWIMHIpUYEcKas 0,75
0,5
KOHHMYECKas 0,5
JIBOMHOM KPUBU3HEI 0,2

@Dopma 0060008 - smo opma meopemuyeckux 00680008, HA KOMOpble UMeEm 6blX0O0
paccmampueaemulii  ys3en (Hanpumep, naockui 0eyxmepmuwvii yzen “Illnanzoym” moowcem
8bIXOOUMb HA MEOPEMUYECKYI0 NOBEPXHOCY (PIO3ENANCA YUNUHOPULECKOT (hopMbL UL OB0UHOT
KpUBU3HDL).

Dopma 06680006 umeem OMHOCUMENbHYLI XAPAKMED, U ONPeOeSemcs OMHOCUMENbHO CeUeH Ul
umeroue20ca meopemuiecko2o 06600a. Buewnuii 6u0 panuiHvix oopm 0660008:

- YUIUHOpUYecKas

|
~)
<>

- 060UHOU KDUBU3HYL

KomuectBo 1 1
TUIIOpa3MepOB Kpemexa 2 0,9
3 0,8 0,9
4 0,7
6oiee 4 0,6

Konuuecmso munopasmepos kpenesca coomsemcmeyem Koau4ecmsy U008 KPENEHCHbIX
9/IeMEHMO8 YKA3AHHBIX 8 Ceyuuxayuu.




[Mpomomkenne Tabmuisl 2.1 — IlokaszaTeny TEXHOJOTMYHOCTH KOHCTPYKIUH
(cnpasounvie OaHHbvle)

1 2 3 -4
Ioaxoms! Kk KpeneKHBIM CBOOOJHEIH (IBYXCTOPOHHHUIA) 1
alIeMEHTaM OrpaHUYEHHBIA 0,8 1
OJIHOCTOPOHHMIA 0,5

I100x00b1 K KpenesiCHviM dS1eMeHmam — 3mo XapaKkmepucmuka, Nno3e0NAI0Was onpeoenums
oocmyn cb6opujuxa npu yCmaHoeKe Kpeneica.

C60000HbLIL UTU 08YXCMOPOHHUTL 0OCHMYN NO380JIAEM YCMAHABIUBAMb KPENEJCHbIE d/IeMEHMbl
0e3 Kakux-1ubo oepanuyenui.

O:zpanuyennwlii 0ocmyn noopasymeeaem 02paruyeHus 0Jia n00800a UKCMPYMeHma.
O0oHoCcmopoHHULl 0ocmyn noopaszymesaem noiHoe omcymcmaue 00Cmyna ¢ 00HOU CIMOPOHbL.

I'epmeTH3anus mBoB HET 1
MOBEPXHOCTHAA 0,9
BHYTPHILIOBHAS 0,8 0,9
KOMOMHHpPOBaHHAs 0,7

Hannvie 0 eepmemuszayuu 3aK1a0bl6AIOMCA  KOHCMPYKMUBHBIMU O0COOEHHOCMAMYU Y3106 U
azpe2amos u yKkasvlealomcs 6 mexmpebosanusix cbopounoz2o uepmedica. Iepmemusayuio
NPUMEHSIOM 0151 NOOOEPIHCAHUS U3DBIMOYHO20 OABNIEH U 8 KADUHAX, NPeOOMEPAUEHUL YMeUKY
MONAUEA U3 OMCEKOE KPbLIA U (PIO3ENANCA, UCNONbIYEMBIX KAK eMKOCIMU, 3aujumuvl OMCeKos u
azpe2amoé Om NPOHUKHOBEHUA 8 HUX A2DEeCCUBHBIX JICUOKOCMEU U 24308 U NONAOaHUA 61a2U U
m.o.

Buowi ecepmemuzayuu:

B Mt B B o
1V77 A 7T NI

RS e, S R

- N0BEPXHOCMHAsA
Lo L ey H\\‘
LA AAS v WAL AN 8IS,
- BHYMPUWLOBHAS
_— “ .'\ﬂn‘. .»\MMM‘M"“ r‘.\”\." i !
TEELLL A0S\ FE s s 7778
- KOMOUHUPOBAHHAS
Brrxox Ha 06BOJ BEIXOJIUT ' 0,5 0.8
HE BBIXOJIUT 1 ’
Buvixoo Ha 06600 nodpazymesaem 6vix00 nHa meopemuueckue NOEePXHOCMI.
Pacnonoxxenue s1eMeHTOB OJJTHOCTOPOHHEE 1 0.7
Kapkaca JIBYXCTOPOHHEE 0,8 ’

Pacnonooicenue snemenmoe xapkaca noxazvieaem ¢ 0OHOU uiu obeux cmopoH om 6a30601i
NOBEPXHOCMU PACNONIA2AeMCs. KOHCMPYKYUsL V3.

Hanu4ue y3noB cTeika OTCYTCTBYIOT 1
pa3beMHEIE 0,8 0,8
HepazbeMHOE 0,7

IIo0 ysnamu cmwika cnedyem noHumMamv makue Y3ivl UlU OemManu, ¢ NOMOWBIO KOMOPbIX
paspabamuiéaemvlii  y3el CMbIKYemcss C OCHOBHOU KOHCMpYKyueu azpezama (Hanpumep:
KDOHULMEUHbI, CMbIKOBbIE JIeHMbl, Y3/1bl HABECKU U M.O).

Hanuurie nmpoemoR u HET 1

JIFOKOB eCcThb 0,8 053

Hannwiii nynkm noopasymeeaem Hanuiue npoemMos U 110K08 8 cocmage pazpabamuléaemozo
y3na.




[Mpomomxenne Ttabmuipl 2.1 — IlokaszaTeny TEXHOJIOTMYHOCTH KOHCTPYKLUU

(cnpasouHvle OaHHble)

1 2 3 4
KonuuecTBo pazHOpOAHBIX 1 1
MaTepHuajoB 2 0,9
3 0,8 0,6
4 0,7
bonee 4 0,5

Pasnopoonvimu cnedyem cuumames mamepuanvl
Hanpumep J116, AMy, AM2, AK6 (antomunuesvie cnnager) u OT4, BT6, BT20 (mumanoswvie

CN1a6bl) — MO PAZHOPOOHbIE MAMEPUATDL.

C pA3HbIMU OCHOBHbIMU JJleMeERMAMU.

OO0pabaTEIBaEMOCTH HEapMUPOBaHHBIE HEMETAILIE 1
MaTepuaia AJIFOMUHHEBEIE CIUIABEI 0,95
MarHueBEI€ CILIABEI 0,9
cTalb 0,7 0,5
TUTAHOBEIE CIIIABEI 0,5
apMHUpPOBaHHbIE HEMETAIIBI 0,3
(KOMIIO3UTHI)
Pacnionoxxenue MPOAOJIBHOE 1
KPETEXHBIX HJIEMEHTOR ToTepeyHoe 1
IIPOJI0JIBHO-TIONIEPEYHOE 0,8 0.7
0 MPOLIEHTHBIM JIMHUSAM 0,7 ’
KOMOMHHPOBaHHOE 0,7
napaJjuieJIbHOe 1

3AKIeNn0OYHblX UB06.

Pacnonooicenue mouex Kpenesica evloupaemcs no yepmescy npu pPACCMOMPEHUU OCHOBHBIX

KoHnduryparms msoB

IIPSMOJIMHENHEBIE
KpPYTrOBEIE
KpPUBOJIUHEHEIE
TOYEYHBIN

1
0,8
0,7

1

0,8

- Kpyzoeoit — 5mo no nepumempy 110K08, OKAHMOBOK, UWLIOMUHAMOPOS, MO eChlb N0 KPY2Y.

- Hpamoauneinsiii — 2mo no NPAMOL MUHUL 8 RAOCKOCMY, AUOO NOYMU NIOCKOT
HOBEPXHOCIU (N0 CIPUH2EDY, AOHICEPOHY).

- Todeunwtii — no omoeIbHLIM MOUKAM (He NO WiBY).

- Kpuseoauneinpiii — 6ce ocmanvuwie.

Ilar kpenexHbIX IIOCTOSIHHEI! 1 0.8
3IIEMEHTOB TIEPEMEHHBIN 0,5 ’
Bun coenunenus 3aKJIETIOYHOE 1
6onToBOE 0,8
0,9
CBapHOE 0,8
KJIeeBOE 0,7

3aBHCHUMOCTh OII€HKHU YPOBHA TEXHOJOTUYHOCTH y3l1a OT CYMMAapHOIro
IIOKa3aTeJIA TEXHOJIOTHYHOCTH IPHUBOIUTCA B tabmuie 2.2.




Tabnuua 2.2 — OneHKka ypoBHS TEXHOJIOTHYHOCTH KOHCTPYKIMH y3J1a

3nauenue Kmex OueHka ypoBHS TeXHOJOTHYHOCTH
Bomee 15 BEIcOKas TeXHOJOTMYHOCTE
10...15 TexHoJoruuHas
8...10 Huskad TeXHONOrMYHOCTE
MeHee 8 He TexHom0OrnYHOCTH

B KoHIle KaXHoro pasieiia HEOOXOAMMO TPUBECTH BBHIBOA, KOTOPHBIi
JIOJDKEH COJep)KaTh JaHHBIE O MpPOJENaHHON paboTe U MOMYYEeHHOM pe3yJbTare.
[Tpumep npuBeAEH HILKE.

IIpumep:

BblBOI[: Ha OCHOBC pa3pa60TaHH0171 KOHCTPYKIUH Yy3Jia OITMCaHBI UCXOJHEIC
AaHHBIC, KOTOpBIC IMPUMCEHSJIUCE IIpH IPOCKTHPOBAaHHUHU Y3Jjla, BCE 3JIEMCEHTHI
KOHCTPYKIIMU C HOHpO6HBIM OIIMCaHHUEM, OIIMCAHUC pa6OTI>I y3i1a, IIpUHLOHIIA
JIEHCTBUS U Ha3HAYEHUS y3Jla Ha caMoJIETE, YICHEHUE y3Jla Ha JO€TaJId U aHaJIU3
COCIUHEHUS DJIEMCHTOB Yy3Jia. PeBy.]'ILTaTOM OIKMCaHUuA KOHCTPYKIUH y3Jjia SABJISICTCA
BBITIOJIHEHHBIN aHAJIA3 TCXHOJIOTUYHOCTH, KOTOpBIﬁ COCTaBHUII

2.6 Pa3zpaboTKa TeXHOJIOTHYECKOro npouecca cOopkH y3Jia

TexHomornyeckuii mpolecc — 3TO YacTh IMPOU3BOACTBEHHOIO Mpoliecca,
cofiepiKallas LieJIeHalpaB/IeHHbIC IEHCTBIS 10 U3MEHEHHUIO U (WJIH) OTIpEIEIICHHIO
COCTOSIHUS TIpeJIMeTa TPyaa.

ITpumeyanus:

1) TexHonmoruyeckuii mpoiecc MoXeT OBITh OTHECEH K H3JENHIO, er0 COCTABHOM
YaCTH WIM K MeToaM 00paboTku, hopMooOpazoBaHus 1 COOPKH.
2) K npenmeTam Tpya OTHOCSTCS 3arOTOBKU M U3IEIIHS.

MapIupyTHOE ONKMCaHUE TEXHOJIOTUYECKOTO MpoIlecca — 3TO COKPAIEHHOE
OIlMCAaHUE BCEX TEXHOJIOTUYECKUX Olepanyii B MOCIEIOBATENBHOCTH WX
BBINIOJIHEHUS, 0€3 yKa3aHUs MePEeX0JI0B U TEXHOJIOTHYECKUX PEKIMOB.

Texnonornyeckas onepanus — 3TO 3aKOHYCHHAS YacTh TEXHOJIOTHYECKOTO
IIpoliecca, BEINOJIHAEMAas Ha OTHOM pabodyeM MecTe.

CbOopka — 3T0 oOpa3oBaHHE pPa3beMHBIX W HEPa3beMHBIX COCIUHEHUIt
COCTaBHBIX YacTell W3IeNusl.

Knenka — 310 00pa3oBaHuMe HEpPa3beMHBIX COCAWHEHHUN INPHU TOMOIIU
3aKJIETIOK.

HcxonHelMu maHHBIMHM Ui pa3pabOTKM TEXHOJOTMYECKOTO Mpolecca
cOOpkH y3na OymyT SIBIATBCSA paspaboTaHHAas KOHCTPYKTOPCKas IOKYMEHTAIUs
(cOOpouYHBIA YepTeXXk U CHEeUUPUKAUA) M COCTaBJICHHOE B IIEPBOM pasjelie
OIMCaHue KOHCTPYKIMK CaMoro y3Jia.




2.6.1 OGocHOBaHHEe NPOEKTHPYEMOI0 TEeXHOJOrH4ecKoro Ipomecca
cOOpKH y3ia

TexHonoruyeckuii mpoiecc Ha cOOPKY CIIEAyeT BBINOJIHATH HCXONs M3
TaKUX JTaHHBIX KaK:
yepTéx wim DM/ y3ina;
- aHaJu3 TeXHOJOTUYHOCTH.

OCHOBHBI€ 3Tallbl pa3pabOTKU TEXHOJIOIHYECKOro IIpolecca:

- TpUHATH MeToA cOopku y3na o CO;

- rpaduyeckn 0603HAUUTh Oa3bl A7 COOPKU AeTallel;

- pa3paboTaTh MapIIPyTHOE OMHCaHKWEe TEXHOJIOTHYECKOro IpoLecca COOPKH;
- OIpeaeNuTh TEXHUIECKUE YCIOBHS IIOCTaBKY JeTalleil Ha COOpKY.

2.6.2 BbiGop 6a3 1751 cOOpKH JeTajieii IPH NPUHATOM MeTo/e COOPKH

IIpu BEIOOpe 6a3 and COOPKH y3ia, HEOOXOAMMO PYKOBOJCTBOBATHCS
KOHCTPYKTHUBHBIMU OCOOEHHOCTSIMH COOMPAEMOro y3Ja.

B nipou3BoICTBE CYIIECTBYIOT JIBa OCHOBHBIX METOZA COOPKH:
- C NpUMEHEHHEM CIIeHUAIBHOM OCHACTKU — 3TO METOJ COOpKH, IpU KOTOPOM

B3aMHOE TIOJIOJKEHHE JAeTalleil onpenenseTcs MyTéEM COBMELIEHUsS IIOBEPXHOCTEN
U OTBEPCTHH C (UKcAlMeld UX B COOTBETCTBYIOIUMX 3JIEMEHTAX CIELMAIBHOMN
OCHACTKH (B COOPOYHOM IPUCIIOCOOJICHNUH);

- 1o c6opounsiM oTBepcTHAM (CO) — 3TO MeTo COOPKH, IMPU KOTOPOM B3aNMHOE
NIOJIOXKEHUE JeTanell ompelensercs IyTEM COOCHOCTH BBHINOJNHEHHBIX Ha HUX
OTBEpCTUl, C YCTaHOBKOH BpeMeHHoro ¢ukcatopa (Tb) Ha mepuox cOOpKU.
JlaHHBIT METOA TO3BOJIET YCTAHOBUTh M 3a)UKCUPOBATH 3JIEMEHTHI JIFOOOM
KOHCTPYKIIMM C YAOBJIETBOPUTENIHOW TOYHOCTBIO M HE TpeOyeT BEICOKOMH
kBanudukanuu pabouux. [lpu maHHOM MeTone COOpPKU MOJOXKEHHE IeTalei,
NpeayCMOTPEHHOE YepTeX oM, AocTuraercs coBMmemeHrueM CO, BBINOJHEHHBIM B
obenx Aetansax ¢ pukcanueil TEXHOJIOrMYeCKUMU OOITaMHU.

CO SBISIOTCS TEXHOJIOTMYECKHMMHU OTBEPCTUSMH, IIO3TOMY B UEpTEXKE HE
3a7al0TCS, a CBEpPJATCA MpPU U3COTOBJIECHUM JeTajleil, B MeCTax 3aJaHHBIX
TEXHOJIOTaMH TO0JI UMerouecs KpenexHsle 31eMeHThl. KomruectBo CO 10IDKHO
OBITh HE MeHee [BYX, paclojioKeHHBle ImaroM He Oonee 500 MM mis
NPSIMOJIMHEHHBIX MOBEPXHOCTEM U maroM He 6osee 300 MM U1 KpUBOJIUHENHBIX
noBepxHocteli. CO Ha [eransx pacrojiaratoT HECUMMETPUYHO, UCKIIIOYas
KpaiiHue 10 TopllaM JeTald OTBEpPCTUs, B IakeTe He Ooiee OBYX neraieil. B
HCKITIOUMTENBHEIX Cilydasx nomyckaeTcs maBaTb CO B makerax Oonee OBYX
JieTajei.



ITpu MeTone cOOPKU IO COOPOYHBIM OTBEPCTHUAM H300paKalOT MOJI0KEHUE
COOpPOYHBIX OTBEPCTHIA Ha JeTAISX, 4YTO BHIMONHAET (QYHKUUIO CXEMEI
0a3upoBaHus U oNpeaenseT cocTaB 6a3 1 COOpPKU.

IIpumep:

BasupoBanue yzma Oyner ocymectBiiatbes mo CO. Ha xaxmoit neranu
HeoOXoauMo 3a1aTh He MeHee 2-X CO B MecTax YCTaHOBKM KPENEXHBIX 1EMEHTOB,
UCKJIIOYasi OTBEPCTH 10 TOpLAM ¥ CUMMETPUYHOE PacIioioXKEHHE.

Crpunrep: CO OyayT pacnoIOXKEHH! 110 AJIMHE B OAMH Pl UCXOAS U3 TOTO,
yro Ha kaxaele 500 MM mpuxomutecs 1 CO. Ha pucynke X.X npuseneHo
nonoxxenue CO Ha cTpuHrepe.

Pucynok X.X —Ilonoxenue CO Ha cTpuHrepe.

2.6.3 Pa3paboTka TeXHOJOTMYECKOro npouecca cO0PKH y3Jia

TexHonmornveckuii mpouecc cOOpPKM Yy3jia TMpPeAnoJiaraeT BHIIOTHEHUE
JIOTHYHOM MOCJIe0BaTEILHOCTH COOPKH, COOTBETCTBYIOLIEH HMOPSIKY yCTAaHOBKU
neraneii, HAUMHAS ¢ JIeTalu, BEIOpaHHOU 6a30Boii. basoBas meTans BEIOMpaeTcs U3
YCJIOBUM TOYHOCTH, )KECTKOCTH U rabapuTOB y3Jia:

- JUIs y3JI0B OTepeHus 6a30Boii eTaIbl0 0OBIYHO BEIOUPAETCS JIOHKEPOH;

- U1 IIMAaHTOYTOB CTEHKA WK 000 IIMaHT0yTa;

- IJIs MaHeJsel, JIOKOB U JPYTUX Y3JI0B, HMEIOIIUX B COCTaBe JAETAJH, BRIXOSIIE
Ha TEOpETUYECKUi 00BOJ — OOIMIMBKA.

ITocnenoBaTensHOCTE ONepanyii TEXHOJIOTHIECKOTO MPOIiecca COCTABISAETCS
B BUJIe TaOIuuel 2.3.

Tabnuua 2.3 — TexHosornyeckuii mpouecc cOOPKH.

Ocnacrtka, obopyaoBanue,
' HHCTPYMEHT
1 2
1. VYcTaHOBUTH MOJIKHU JIOHXKEPOHA 1M03. 6,7 Ha CTEHKY
no3. 5 mo CO na Th

Conepixanne onepanun

TexHonornueckuii ko4, Th

I11, cBepino, BTysKa 11

2. Caepnuth oTBepCTHS B H€T. 1103. 5-7 mo HO. NIEPIICHIUKYISIPHOCTH, Kanuop
npobka
3. Knemnats ger. mos. 6,7 K AET. 1103. 5 ¢ ITIOMOIIBIO TIKTI, mabioH 3aMBIKaromei
TIKII rOJIOBKH

B mepBoMm crosbue ykasplBaeTCs COIEp)KaHUE Omepalyu cOOpKH y3ia, ¢
HOMEpaMu IIO3ULIUNA JeTalei.



Bo BropoM cTonflie MNEPEeYUCHAIOT IpPUMEHsSEMBbIE IIpH BBIOJIHEHUH
ollepaluy UHCTPYMEHT, OCHACTKY U 000pyJOBaHUE.

2.6.4 PazpaboTka TeXHHMYECKHX YCJIOBHII Ha IOCTABKY AeTajieil 1Js
cOopku y3iaa

VcnoBus Ha MOCTaBKY JAeTajliell ONMpPEAesAlOT CTENEeHb 3aKOHYEHHOCTH, C
KOTOPO# JeTaiu JOJDKHBI MOCTYINaTh B COOPOUHEINM 1eX Ha cOOpKy arperata Wid
orceka. OHM pa3pabaTHIBAIOTCS IOCTE ONMpeAesieHusl cocTaBa cCOOpPOYHBIX 6a3 u
COCTaBJICHUS CXEMbl COOpKM U SBJSIOTCS JOIMOJIHEHMEM K TEXHUYECKUM
TpeOOBaHUAM Ha M3rOTOBJICHUE ACTaJieii, KOTOPhIE YKa3aHbl Ha YepPTEKe.

K ycnoBusm noctaBku fetaseii Ha cOOPKY OTHOCST:

- TEXHOJIOTUYECKHE TMPUITYCKH, C YKa3aHUEM HUX pPACIOJIOKEHUS U Pa3MEPOB.
OOBIYHO TIpUMEHSETCS IJIA KPYIMHOTA0APUTHBIX JIMCTOBRIX M UIMHHOMEPHBIX
JeTajieii, BRIXOIAIIUX Ha 00BOJ, M cOCcTaBiIeT 5-10 MM;

- Hanpasisomue otBepctus (HO) — 3To0 oTBEpcTHS, KOTOPBIE BBIMOJHAIOTCS B
OIHOM U3 JBYX COIpSraeMbIX AeTajieldl U NpeAHa3HAyeHBl Il CBEpJICHUS 4epe3
HUX OTBEPCTUM MOJ 3aKiienku U 00aTel. HO 0OBIYHO BHIMIOJHAOT AUAMETPOM 2,7
MM JUIS KpPEHEeXHBIX 3JIEMEHTOB C AUAaMETpOM CTepxHiI He MeHee 3 mMm. HO
33[]al0T, HCKJIIOYas MecTa IepecedeHuil ¢ Kakoi-Iubo TpeTheit HOeTaiblo U
UCKJIIOYasl KpailHue OTBEPCTUS 110 TOpLIaM JeTaJlei;

- cbopoynble oTBepcTus (CO) — BRINOJNHAIOTCS, KaK MPABUJIIO, B ABYX CONPSITaeMBIX
JETaIsIX, OJHAKO, B KpailHEM CiIyyae pa3pellacTcs MCIOJIb30BAaHHUE U OOJBIIEro
KoJIM4YeCcTBa JeTaied, eciu 3To Heobxomumo. IlpemHazHadeHbl O (pUKcALAU
TEXHOJIOTMYEeCKUMU Gontamu fetaneil mpu cOopke. Ix muametp o6wrgHo 3,1 MM
JUTSL KPETEXHBIX 3JIEMEHTOB C TUaMETPOM CTEPXKHS HE MeHee 3,5 MM.

OdopmieHre TEXHUYECKMX YCJIOBUIM Ha TMOCTaBKYy JAeTaiieil ais cOOpKH
y351a peKoMeHayeTcs: opopMuUTh B Buje Tabmume X. X, Kak MoKa3aHo Ha IpUMepe.

IIpumep:

Tabmuma X.X. — TexHudeckue yciioBUs Ha IOCTaBKYy JeTajeil Ha COOpKY y3na

HaumeHnoBauue
CreneHb 3aKOHYEHHOCTH
JeTaJIu
1 2
10 CO 93,1 MM 171 cOOpKHM C MMOJIKaMM JIOHXKEPOHa 1103. 6,7;
Crenka 14 CO 93,1 MM 1ns cbopku ¢ HepBIOpaMu 1103. 9-17, HockaMu
JIOHXEpOHa 103. 5 HepBrop no3. 18,20-24,26, y3namMu HaBecku 11o3. 19, 25;
HO 32.7 MM moJ1 3aKJIEIKH.




2.7 Pa3zpaboTka TeXHOJOIrH4ecKOro mpouecca U3roToBJIeHHS AeTaH U3
JINCTOBOI0 MaTepHaJia

TexHoNOrMYeCKUM  MPOLIECCOM  W3TOTOBJIEHWS JeTalll  Ha3bIBaeTCs
OCHOBHAs COCTAaBJIAIOIIAs IIPOU3BOJCTBEHHOIO Ipoliecca, B pe3yibTaTe KOTOpOii
3aroToBKa WM TMody(habpuKar M3MEHSIOT CBOM (OpPMEI U pa3Mepbl Ha IyTH
IIpEBpAILEHNs B TOTOBOE U3JIEIHE.

Jns pa3paboTKH TEXHOJIOTHYECKOTO IMpoliecca U3TOTOBJICHUS HETAIU U3
JMCTOBOTO MaTepuajia peKOMEHyeTCs BEIOpATh JETallb, BHIMOJIHEHHYIO U3 JIUCTA C
HauOOJBIIUM KOJMYECTBOM KOHCTPYKTHBHBIX 3JIEMEHTOB. J[JIs HaHHOM neTanw,
KpOM€ TEXHOJIOTUYECKOI0 Ipoliecca BBIMMOIHAIOTCS ABa YepTexka: YepTEX IeTalld
U3 JIUCTOBOIO MaTrepuayia, 4epTéX KOHCTPYKTHBHOTO IUla3a KOMIIBIOTEPHOTO
(KIIK) ¢ wuszoOpakeHHeM JeTalbHOTO KOMIUIEKTa IIa0JOHOB. YKa3aTh MeETOJ
M3TOTOBIIEHUS BRIOPAHHOMW JETaNH.

2.7.1 Onucanue aeraju

B omnucanue pneranu BxoauT ¢GopMma AeTanmy, €€ Ha3HaueHWe, Macca,
rabapuThl, MaTepyall TOTOBOM JAETald W €ro (U3MYECKHe CBOWCTBA, HAIUYKME U
COCTaB KOHCTPYKTUBHBIX JJIEMEHTOB, JOIyCTUMEIE OTKJIOHEHUS OT (DOpMBEI U
pa3MepoB, KaKk caMoi IeTalli, TaKk ¥ KOHCTPYKTHBHEIX 3JIEMEHTOB, IIEPOXOBATOCTh
IIOBEPXHOCTH FOTOBOM JETaIH. ,

JaHHple 0 (U3NYECKUX CBOMCTBAX M JOMYCTUMBIX OTKIOHCHHUAX
pekoMeHayeTcsl opopMHUTH B BHAe Tabmum. Takxke BHIOJIHUTH TrpapuyecKoe
N300pakeHre JIeTalli ¢ OMHUCaHHeM KOHCTPYKTHBHEIX 3JIEMEHTOB, KaK IIOKa3aHO B
IpuMepe.

IIpumep:

Hetans «XBOCTOBas YacTh HEPBIOPH! 3» SBIAETCS MOMEPEYHBIM 3IEMEHTOM
KOHCTpyKUUHU 3akpbuika camoneta Cy-25. Hmeer mimockyio ¢opmy, ¢ Tpems
Gopramu. BepxHuii U HWOKHUNA GOPT SKBHIMCTAHTHEI TEOPETHYECKOMY KOHTYPY H
IpeHa3HAYEHBl U1 COEIMHEHMS C COOTBETCTBYHOIMMHU oOmuBKamu. Ha Hux
BeimoiaHeHsl mnoacedyku mno OCT 1.52468-80, xoropeie mnpeaHa3zHAYeHBl IS
COEIMHEHUS ¢ TOJIKaMH JIOHXepoHa. BokoBoil OopT npsmonuHelHbIH, Oe3 Kakux-
MO0 KOHCTPYKTUBHBIX 3JIEMCHTOB U IpEJHA3HAYeH IJI COCIMHEHMS CO CTEHKOM
nomkepoHa. Ha NOBEpXHOCTH CTEHKH HEPBIOPH! BHINOJIHEHHI JBE OTOOPTOBKH IO
I'OCT 17040-80 Tum 1, xoTOphle NpeAHa3HAYEHBI AJI 0OJIErdeHHsE MacCchl HEPBIOPEI
U IpUAaHUS JKECTKOCTH CTEHKM JeTald. B yrmax jgetanu BBIIOTHEHBl YTJIOBBIE
BEIPE3bl JUIA NpEeNOTBpalleHus oOpa3oBaHMN TpeUIMH U  pa3phlBOB  IpU
popmoobpazoBanmu GopToB. Uepes cTeHKY HEpBIOPHI ¥ BEpXHUM GOPT MPOXOHUT
crpunrepHbid Beipe3s Mo OCT 1 03948-79, xoTopslif CIyXHUT AN MPOXOXKICHUS
CTpUHIepa uepe3 HepBlopy. labapuTHele pa3Mephl JAeTand, KOHCTPYKTHBHBIX
3JIEMEHTOB U MX JOIYCKH NPUBEEHE! B Tabmuie X.X



Tabnuua X.x — [abapuTHele pa3MepEl I€TaJl U KOHCTPYKTHBHEIX 3JIEMEHTOB.
HaumeHnoBanne Pa3mep u gonyck

TaGapuTHEI pasMep JeTanu 4902'3 X 99fg'j X 20i%,i OCT 1 00022-80
Or6oproeka 1-1-53 TOCT 17040-80 (1 mr.)
D, =53£0,4mm,

dl =45+0,74 .

by =205 ww,

7‘1 = 6 + 0,2 MM,

Ot6optoBka 1-1-45 TOCT 17040-80 (1 mT.)
D, =45+0,4 mm,

d2 =40+0’74 MM,

+0,5
h2 =4.5_0,2 MM,

r,=4%0,2 mv;

Bripes 4-8 OCT 1 03948-79 (1 mT.)
B=23+0,8mmM,

CTpUHIepHEIl BEIpE3 —_ 34+L0
TPy CpEEE HEp H = 24" s,

r:5i0,4 MM,

ITonceuka 5-3-371-1,5 OCT 1.52468-80 (2 mT.)
L=10+1.0mm,

_ ~+0,2
h= 3—0.15 MM,

OTt6opTOBKM

ITonceuka

Ha pucynke X.X. mokazan oOmuii BHI JA€Tald C KOHCTPYKTHBHBEIMH
3JIEMEHTaMHU.

1 - Bopr; 2 - CtpuHrepHslii Beipes; 3 - OT00pTOBKa; 4 - [Toaceuka.
Pucynok X.X — O6muit Bug getanu ¢ KOHCTPYKTHBHEIMHE JIEMEHTaMU

Marepuan roroBoif neramu amomuHueBblid criaB 1163AT. OcHoBHEIE
XapaKTEPUCTHKU U CBOIMCTBA MaTepHalia pUBEIeHEI B Tabmuie X.XX.



Tabmuna X.xx — OCHOBHBIE XapaKTEpPUCTUKH M CBOMCTBa MaTepHala I'OTOBO

ACTallu.

HaumeHoBaHHe
XapaKTepUCTHKH

3Hauenue

MapKa MaTepualia ae€Taiu

1163AT T'OCT 4784-74 — nedopmupyemblit
MIOPAJIFOMUHHUEBEI  CIIaB  IUIAKMPOBAHHEIIA,
3aKaJICHHEIH M €CTECTBEHHO COCTapEHHBIN

BpemeHHOe comnpoTuBieHUE

o, =460 Mlla

[Ipenen TekydecTu 0y, =340 Mlla
OTHOCHUTENBHOE YIUIMHEHHE 0=10%
Teepmocthb HB=105 Mlla
[llepoxoBaTocTs 0O6pabaTEIBAEMBIX MTOBEPXHOCTEMH
IlTepoxoBatocTh
R (Topuor) Ra 3,2 MkM, ocTanbHEIE IOBEPXHOCTH B
P cocrossHud noctasku o OCT 1 90246-77

AHOJJHOE OKCUIUPOBAHUE B PACTBOPE XPOMITHKA;
[oxpeitue rpynroekoii JI1 0215 ¢ gobaBneHueM
2% amomunuesoii myapsl no OCT 1 00021-80

Cxema MokpeITUI

2.7.2 Pac4éT 3arotoBKH

3aroToBKOIl A7 XBOCTOBOI YacTU HEPBIOPHI SABJISAETCS pa3BepTKa JETallu.
OHa H3rOTaBJINBAETCS u3 JIICTa AJTFOMUHUEBOTO cIuiaBa 1o
OCT 1 90246-77 u T'OCT 21631-76. Ha naHHOM B3Tame OIPENENsioT BUI,
rabapuTbl, MaTepual U €ro (u3uyYeckue CBOWUCTBa. PeKoMeHIyeTcs BBHIOMpPATh
OTOJKEHHBIN JIUCT COOTBETCTBYIOIIEH TONIUHEL.

IIpumep:

BrimonHAeTcs HepBIOpa U3 JTHCTa AehOPMHUPYEMOTO ATFOMHHHUEBOTO CIUIaBa
1163AM, Ttommmuoii 1,5 ™MM. OCHOBHBIE XapaKTEpPUCTHKA M  CBOMCTBa
nonyhabpukara, KOTOpble HEOOXOAUMEI AJsl MPOEKTHPOBAHUS TEXHOJOTHYECKOIO
npouecca, npuBeaeHs! B Tadbaune X.X.

Tabsmia X.X — OcHOBHBIE XapaKTepPUCTHKM M CBOMCTBA Moydabpukara.

HanmenoBanue 3HadeHnue
XapaKTePHCTHKH
1 2
Mapxa Matepuana 1163AM I"OCTV 4784-74 — ne(bopMpreML£H
JIIOpaTIOMUHUEBBIH CIIaB IUTaKUPOBAHHBIM,
noiyabprkara 5 o
OTO}¥OKEHHBIH

Jiuct 1163 AM 1,5 OCT 1 90246-77
Tacr 11634M 1,5_y,; x1400°1° x 2000

Bun nonydabpukara
Pa3meps! nomydabprkara u

JIOTTYCKH
BpeMeHHOE COMpPOTUBIIEHHE oy =206 Mlla
ITpenen Texydectn 04, =108 Mlla
OTtHOocuTENbHOE yITTMHEHHE 5=18%

HB =42 Mila

Tseprocts




[Tponomxenue Tabnuisl X.X — OCHOBHBIE XapaKTEPUCTUKU U CBOKWCTBA

noixygabpukara.

1 2
O0pabaTEIBAEMOCTD AaBICHHEM Y poeneTBOpUTENEHAS
O06pabaTeIBaEMOCTh PE3aHbEM Y noBeTBOpUTENBHAS
YIpouHseMOCTb MaTepuaia Tsxenas

[ToBepXHOCTH C HOPMAJILHOM MLIAKUPOBKO,
mapaMeTp IIepoxXoBaTocTH He Gonee Ra=2,5 mo
I"OCT 2789-73. TlokpbiTa aHTUKOPPO3UOHHOM
CMa3Koil M OKJIeeHa 3allUTHO Oymaroi

CocTogHue IIOBEPXHOCTH

JUis BBIMOJIHEHUS Packposl 3aroTOBOK Ha JIMCTe HEOOXOAWMO BHITIOJHUTH
pa3BepTKY 3aroTOBKH, TO €CTh Pa3BepHYTh OOpT Ha MiockocTb. [Ipu GecmnazoBoM
METOZ€ YBSA3KH, KOTJa UCTOYHUKOM I'€OMETPUHU SABJIACTCA gMﬂ, I IIOJIYyHUEHUS
pa3BepTKU Ucnoib3yercss TxOM, U ¢ MOMOIIBIO CIIEUUAIIBHEIX IIPOrpamMM JeTallb
pa3BoOpavyrBacTCs B IJIOCKYIO 3arOTOBKY.

JUis naHHOW JeTany BBINIOJIHAETCS €AWHUYHBIA packpod JMcTa, C
3alI0JJHEHHEM CBOOOJHOrO MecTa COBMECTHO 00pabaThiBaeMBIMHU JIETAJISIMH.
Pa3Mepbl 3aroToBKY pU THOKE OMPENENSIOT UCXO0AS U3 YCIOBUS paBEeHCTBA UIMHBI
3arOTOBKU JJIMHE HEWTPAIBHOIO CJIOS U30THYTOM AeTald (AJIMHA HENUTPaIbHOIo
CJIosl He U3MEHsAETCs B npolecce Aeopmaiun). B yueOHBIX Hensax, s IpOCTOTH
pacdeTa, MBI PacCMOTPHM pacyeT WHMPUHBI pPa3BePTKH IO CPEeAHEH JIMHUM.
CpenHss muHMs OyAeT NPOXOJUTh IOCepeIUHe, MEXIY BHYTPEHHUM M Hapy>KHBIM
KOHTYPOM JIUCTA.

[nuna 3arotoBku ompemenutcs mo ¢Gopmyie 2.1 B COOTBETCTBHH C
pucyHkom 2.1.
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Pucynok 2.1 — PacueT JyIMHBI 3arOTOBKH



L= (a-R) + (b-R) +]

rie:
L — myiMHa 3aroToBKY;

S — ToJIIMHA JTUCTA,;

a, b - 1uHA IPSAMOTUHEMHBIX Y4acTKOB O0pTa U CTEHKU;
R - BHewmHMi paguyc rudku, Mm;

| — nnuHa cpenHeli IUHUU, pacCUMThIBaeMas 1o ¢popmyse 2.2, MM.

[ =nr/2

rae:
n=23,14
I — paJuyc 10 JIMHUU CPEIHETO CIIOSL.

2.1)

2.2)

Hatinennas nnuHa 3aroTOBKM OKpPYTJIsieTcs ¢ TOYHOCTBIO g0 0,5 MM B

CTOPOHY yBEJINYEHUS.

BHINOJHYB HEOOXOIMMEIE pacyeThl IS MOCTPOEHHsS IIAGIOHOB HYXKHO
OIIPENEIUTh HOMEHKIATypy WabioHOB. B HeTanbHBIl KOMIUIEKT IMIA0JIOHOB Ha
M3rOTOBJIEHHE IUIOCKOW A€Talyd W3 JIMCTOBOIO MaTepuaia HCIIONBb3YIOTCS TaKue
mabnonsl, kak IIIK, INIBK u IIIP. Ha pucynke 2.2 cxeMaTH4YHO ITOKa3aHbBI

111a0JIOHEI B pa3pese.

5y
N

LK

e
L

PucyHok 2.2 — [11a6oHEI B pa3pese.

[Ma6non xoHTypa (IIK) — cOOTBETCTBYET BHELIHEMY KOHTYPY JA€TaJIH.

ITa6non BHyTpeHHero koHtypa (IIIBK) — 310 IIIK 6e3 ydera TONIIUHEI

ACTalIn.

Iabnon passeptku (IIIP) — maGiioH, MMPHHA KOTOPOTO B CEYEHHUH B3TO

BeJmyuHa “L”.

Ha yxa3anHble maGIoHBI B COBMEIIEHHOM BHE HEOOXOIHUMO BBITOJHUTE
KIIK — KOHCTpYKTMBHBIH Ila3 KOMIIBIOTEPHBIM, HO HE B CEYEHUU, KaK MBI



paccMmaTpuBaiii, a B nojiHoM BenuuuHe. Ha pucynke 2.3 uzoOpaxeHa AeTalb, A
KOTOpOH MBI B CEUEHHUU paccuuTaid U pazobpamm mabnonsl u KIIK Ha maHHyIO

J€Tallb.
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PucyHok 2.3 Jletans u e€ KIIK

Nudpopmaius “b20R6MO0°” — 3To nHGopManus 111 6opta BeICOTOH 20 MM
C BHYTPEHHUM paauycoM ruba 6 Mm u Mayikoit M paBHoii 0°. JlaHHas uHGopMalus
NOJNKUCEIBacTCs HUCKIrounTenbHo Ha mabnone IIIK. Cpemu ocobeHHocTeit
BeinonHenuss KIIK crout ydects, uTo Macmrtab MoxeT OHITH ToNbkO 1:1, Bce
JIMHUHM TOJIBKO CIUIOIIHEIE U 0gHOM TommuHEl. KIIK BeINOIHSAETCA B BUIIE YepTexka
CO CTaHIAPTHOM OCHOBHOMW HaAMUChIO Ha opmare A3.

ITocie pacué€ra 3aroTOBKM cOCTaBise€TCA KapTa packpos. Ecnu packpoit
IPOUCXOAUT IIyTEM (pe3epoBaHUs, TO MEXKAY 3arOTOBKAMK HEOOXOHUMO OCTaBUTH
MECTO 10 IIpox0[ Gpe3bl U MPHUITYCK AJIs YACTOBOU 00paboTKu. J[uameTp (pe3sl,
KaK IIpaBujio, 8 MM, BeJIMYMHA IIPUITycKa 1 MM B KaXayio cTOpoHy. Ilo maHHBEIM
KapThl Ppackpos pacCYUThIBacTCA KO3G(OUIMEHT UCMOJIb30BaHUA MaTepuaa
(KMM), xoTopsle Ha€T MOHATH, HACKOJIBKO PAIMOHAIBHO BEINOJHEHA KapTa
packpost. 3Hauenre KM nomxHO OBITE peiebHO OJM3KO0 K eTUHUIIE.

IIpumMep BeINOIHEHMS KapThl packpos U pacuéra KHIM.

IIpumep:

Jlna panyoHanbHOTO HCHOJB30BaHUS MaTepualla paspabaTeiBaeTcs KapTa
packposi, KoTopasd mnpeiacraBieHa Ha pucyHke X.X. JIBaguate IBe 3aroTOBKHU
pa3MelIeHEl ¢ yY4ETOM NPUITYCKOB Ha packpoil — 8 MM nox auametp ¢pe3sl 1 1 MM Ha
YHUCTOBYIO 00paboTKy KaxI0i KpOMKH, T.6. MUHUMYM 10 MM MeXIy 3aroTOBKaMH H
9 MM 110 Kpas TMCTa IO TIEPUMETDY.

Jlist OLEHKM SKOHOMHYHOCTH ONpENENieM KOo3(Q@HUUMEHT HUCTIONb30BAHMS
Mmarepuana (KMM) no cnenyromeit popmyne X.X:

KUM= N » S0 X.X)
ng



rae:
N — KONIMYECTBO 3aTOTOBOK M3 OJJHOTO JMCTa NMolydabpukara, IT;
S zer — TLIOIAb OJHOM 3aTOTOBKH, MM’
Snp — TIOLIAME JIMCTa Monydpadpukara, MM,
Hns yBenuuenuss KMM cBoGoaHBIE MIIOLIAAM Ha IMCTE 3all0JIHUM APYTHMHU

MEJIKUMHU COBMECTHO oOpabaThiBaeMBIMH JeTaisMu. DT1o moeicut KUM mo 0,78-
0,81

‘0Oo0o0
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Pucynok X.X — Kapra packpos norydabpukara

2.7.3 Pacuyér mapameTpoB Ajs ¢opMooOpa3oBaHuUs

IIpu pacu€re napamerpoB Ans GopmooOpa3oBaHMs B IEPBYIO Ouyepelb
HEOOXOAMMO BHIOpaTh METOH W3TOTOBJIEHWMS JeTand. OIHMM H3 CaMBIX
paclpoCTpaHEHHBIX METOHOB Uil  (GopmMooOpa3oBaHUS JIMCTOBOM  JIeTalid
norepeyHoro Habopa Kapkaca SBJISIeTCS - THOKa 3JIaCTUYHOM CpeIOi.

IIpy nanHOM MeTOZE KOHTYp IeTaid co3Aaércd BOKpYTr (opmbiioka,
KOTOPBIM IIOJHOCTBIO IIOBTOpsET BHYTPEHHUH KOHTYyp Aeramu. Kak mpasuio,
(GopMOIIOK COCTOUT U3 AEPEBIHHBIX OMPABKH M HAKIAAKH, IIMTHICK I (GUKCAIN
3arOTOBKHU U, NPH HeoOXOIMMOCTH, OOOBIIKY MOJ OTOOPTOBKU. M3roTaBiuBaroT
bopmbiiok ¢ momompio IIIBK — mabnoHa BHYTpeHHEro KOHTYpa. 3aroToBKa
YCTaHaBIMBAECTCS Ha MIMUILKY B OIIPaBKE IIPU MIOMOIIY CIENUANBHBIX IIIMUIEYHBIX
orBepctuii  (IHO). IlnwmiedHsle OTBEPCTHS YCTAaHABJIMBAIOT MpPU TOMOIIH
mabIoHOB, 160 ¢ moMompio ctankoB ¢ UITY mo DM/ Ilocie ¢ukcauuu Ha
OIpaBKe CBEpXy YCTAHABIMBAIOT Hakiuaaky. Jlamee ¢opmOIOK ¢ 3aroToBKOif
YCTaHaBIMBAIOT Ha CTOJI TMAPABIUYECKOTO Mpecca U 3aKpBIBAIOT KOHTEHHEPOM C
BJIaCTHYHOM cpenoil. B KadecTBe 3MacTUYHON CpeAbl HCIONB3YIOT PE3WHY U



pasiu4Hble CUJIMKOHBI. OTO HEOOXOAMMO Uil PAaBHOMEPHOIO pacIpeaeseHus
IaBJeHUs 10 BceMy KOHTYpY pa3BepTKH BO BpeMs ¢opMooOpazoBanusg. Cxema
npolecca THOKU ¢ TOMOIIBIO 3ITaCTUYHON Cpelisl, IpeAcTaBIeHa Ha pUcyHke 2.4

o

e

P

1 — xoHTeliHep ¢ 3ITacTUYHOM cpenoif; 2 — PECCOBHIN CTOI; 3 — SJIacTHYHAs Cpela;
4 — popmbIIOK; 5 — HaKJIaKa; 6 — MITHAIBKA.
PucyHok 2.4 — Cxema popmMoobpa3zoBaHus

ITpouecc rubku-HopMOBKY MOKHO pacCMATPUBATh U3 TPEX CTAIMIA:

— paBHOMEpHOE€ IulacTh4Yeckoe JaepopmupoBaHue (M3rub) [0 MOMEHTa
BO3HUKHOBEHMUS [TOTEPU YCTOHUUBOCTH;

— pa3sBUTHE IIOTEPU YCTONYMBOCTH IO MOMEHTA CONPUKOCHOBEHHUS CKIAIOK C
IIOBEPXHOCTHIO (hopMOITOKa;

— pacopaBieHue (Iocajka) CKIamoK JO TOJHOrO TpHiIeraHus Oopra K
GopMOIIOKYy.

B mpomecce rubku Ha QopmOIOKe BO3HHUKAIOT BHYTPEHHUE YIIPYTHe
nebopManuy, KOTOpble CTPEMATCS PACTIPSIMUTE 3arHYTHIN GOPT MM OTOOPTOBKY.
JlaHHOE sIBJIEHHE HA3bIBAIOT INPY)KUHEHUEM, M C €ro y4ETOM JOHOJHUTEIBEHO
o0pabatsIBatoT (opMOIOK B MecTax Mpuiieranus 6opra geramu. Jiis pacuyéra yria
IIPY>KUHEHUS UCTIOIB3YIOT hopMyiry 2.2: '

3:00 R 1
Ap="—=-(—+2)-9, (2.2)
S, 2

E

rae:
E — Monyns ynpyrocty;
o, — IIpeJiell IPOYHOCTH;

@ — yroJy TuOku 00pTa, OTHOCHTENBEHO CTEHKH;



- HarpeB JeTaay A0 TeMIIepaTyphl 490-503°C ¢ BeImepkkoii B Teuerue 10-20
MHUHYT (B 3aBUCUMOCTH OT TOJIIIMHBEI JINCTA);

- OBICTpOE OXJIAXKACHHUE B XOJIOJHON BOJE;

- €CTECTBEHHOE CTapeHWe NP KOMHATHOW TeMIleparype B TEYEHHE OKOIo 96
4acoB;

- KOHTPOJIb TepMOOOpabOTaHHOI JEeTaNH.

Korma pgertanp TepMHUYeCKH YNpPOYHEHa, Ha He€ HAHOCAT IOKPHITHE
mo OCT 1 90055-85. Kak mnpaBwio, AeTald W3 AIOMUHHEBELIX CIUIaBOB
NIepBOHAYATIBHO TOJBEPralOT aHOJHOMY OKCUAMPOBAHUIO. 3aT€EM MX IOKPBIBAIOT
rpyHToBKo#l. Haubonee pacnpocTpaHEHHBIE MapKU TPYHTOBOK IS JeTaled u3
TFOMHHHEBBIX cIi1aBoB — 3To DI1-140 ceporo nsera u JI1-0215 xenroro nsera.

Ha roToByio M OKpallleHHYIO JeTallb HaHOCAT MapKUpOBKYy. MapkupoBka
HAaHOCUTCS Ha HECOINpAraeMble ¢ APYTMMH JETAIAMU YYaCTKU ITOBEPXHOCTH CO
CTOPOHEI, OTKPEITOH TpH cOOpKe, HA PacCTOSHUM HE MEHee 5 MM OT OTBEpPCTHH,
KPOMOK JIMCTa M JUHUI rub6a. MapKupoBKa AETaIM BHIIIOJIHAETCS aBTOMAaTUYECKU
nazepoM. I1o ToMy ke MpUHIUIY MPOM3BOAAT KIIEHMEHUE IeTaly O MPOHAECHHOM
KOHTpOJIE.

ITocne Bcex atmx omepamuit getanp nepepator B [IPOCK, otkyma oHa
MOCTYIaeT Ha COOPKY.

2.8 BoiGop u o00ocHOBaHHEe MeTOoJa YBS3KM M o0ecredyeHUst
B3aUMO3aMeHSeMOCTH

ITpu npoexTHpoBaHUM JIFOOOTO JIETATEIBHOTO ammnapara OOHUM U3 CaMBIX
B&XHBIX TPeOOBaHUH SBJIAETCS yBs3Ka — IPOLECC COMIACOBAHMs T€OMETPUUECKUX
[apaMeTpOB TEXHOJIOTUYECKON ocHAcTKY, aetanel u CE 1uiaHepa.

VBs3ka MOXET IPOXOAWTHh KaK BCEX COCTaBHBIX 4YacTed IUIaHepa
JIETaTeJILHOTO anmnapara, Tak 1 JeTajel ¢ TEOpeTUIECKUM KOHTYPOM.

I'eomeTpuueckass  B3alMO3aMEHSIEMOCTH —  CBOMCTBO  HE3aBUCUMO
U3rOTOBJIEHHBIX C 3aJaHHOM TOYHOCTBIO HETalel U MoAcOOpOK, MO3BOJIAIOIIEE
yCTaHaBIUBaTh WX B Ipollecce COOPKM W 3aMEHATh B Tpollecce peMoHTa 6e3
MOJTOHKH, COBMECTHOH OOpabOTKH OTBEpCTH, YCTAHOBKM TPOKIANAOK U
IPYNIIOBOTO MMOAOOpa NpU YCIOBUU COONIOAEHUS 3aJaHHBIX TEXHUYECKUX
TpeOOBaHUH.

CyllecTBYIOT TpU MNPUHLUNUAIBHBIE Pa3HOBUIHOCTH CXEM IIPOLIECCOB
YBSI3KU:

- Ia30Bo-mabaoHuei Meron (IIIIM), rme B KauecTBE OCHOBHEIX CPENCTB
UCTIONB3YIOTCS INAOIIOHEI, MONyYeHHBIE TI0 TEOPETHUUYECKUM M KOHCTPYKTOPCKUM
1asam;

- MAakeTHO-3TaJloHHBIH Merox (MOM), DOCTpOEHHBIA Ha HCNONb30BAHUU
CIelUaNbHBIX OO0BEMHBIX HocuTeneit (opM U pa3sMepoB — OSTAIOHOB U
KOHTP3TaJIOHOB, MaKETOB U KOHTPMAKETOB;



Sy — ToNIIMHA JINCTA;
R — BHemHwMiA paguyc rubKu, MM.

2.7.4 TexHonoruuecKni nmpouecc U3roToBJECHUSA A€TAJIHN U3 JIUCTOBOIO
MaTepHaJia

TexHonoruyeckye  IpPOLECCHl  U3TOTOBIEHUS  JeTaledl  HEeCKOJIbKO
OTJIMYAKOTCS OT TEXHOJIOTUYECKUX MPOLECCOB Ha cOOpKyY. IlepBoHavanbHO ciexyeT
OIKCATh OIlepalUIo II0 U3rOTOBIIEHUIO 3aroToBKU. K Hell oTHOCATCS:

- IOATOTOBKA JINCTA;

- packpoii 3aroTOBOK ¢ YY4ETOM MPUITYCKOB Ha 00pabOoTKy A BEIOPaHHOTO METOoIa
00pe3Ku 10 KOHTYPY; '

- npoOuBKa (CBEpEeHNUE ) MIMUIEYHBIX OTBEPCTHUH;

- IPUTYTIJIEHUE OCTPBIX KPOMOK JeTaleii;

- KOHTpOJIb 3aroToBku 1o I11P.

ITocne Toro Kak 3aroToBKy U3TOTOBST HEOOXOIMMO OMUCATh BCE MEPEXOIBI
dopMooOpazoBaHUS:

- TOATOTOBKAa TEXHOJIOTMYECKON OCHACTKYU (HarpeB, cMa3blBaHHE CIELUaTbHBIMU
MacjlaMH, YCTaHOBKa B 000py/10BaHue);

- YCTaHOBKa  3alOTOBKM B  TEXHOJOTMYECKYIO  OCHAacTKy  (pa3BepTka
ycTaHaBIuBaeTcs Ha HopmOII0OK);

YCTaHOBKA TEXHOJIOTUYECKOI OCHACTKHU C 3arOTOBKOIi B mpecc;

IIEPBBIN MTPOX0J I'MOKH;

BTOpOIi IIpoxo 1 rubku (Ipu pa3HOM HaIpaBJIeHUH OOPTOR);

- JIOBOJKAa U paclpsAMIIEHHE BCEX y4acTKOB II0 OCHAcTKe (yCTpaHEHHE Togpos,
3aMATHH U T.1.); ’

- CHSATHE IETAIM C OCHACTKHU.

IIpu rubke GOpTOB B pa3sHOM HANpaBIIEHHMH TaKXKe MOBTOPSIOT ITYHKTHI
YCTaHOBKH 3arOTOBKM Ha BTOPYIO OCHACTKY.

ITocne ¢opmoobpazoBaHus B AeTayid HeoOXOauUMO 00Ope3aTb GOPTHI IO
KOHTYpy (uuctoBas o0paboTka ¢ yAaleHHeM MpHUITyCKa) U TPOCBEPIUTH BCE
TEXHOJIOTUYeCKHE oTBEpcTHA. JaHHas onepaliys OyIeT BHIMOJHATHCS C ITOMOIIBIO
mabimoHa o6pe3ku U koHaykropa cBepieHus (IIIOK). Cuauana ynpansioT
TexHoyornyeckui npurmyck. INIOK HaknaabIBaroT Ha J€Tallb, pa3MEYaOT BBICOTY
OOpTOB 1O HeMy, IIOCIie Yero NPOW3BOAAT YHCTOBYIO 0OpabOTKy OeTanu ¢
yIaJeHHeM JaHHOIo NpUILycKa. 3aTeM JeTalb cHoBa ycTaHaBnuBaioT B IIIOK, u ¢
IIOMOINEI0 IHeBMaTuyeckod apenu cBepiaaT otBepetus (HO, CO, BO) uepes
mabnoH. OTOT XK€ JTal MoJpa3yMeBaeT OKOHYATENBHBIM  KOHTPOJb
bopMoobOpazoBaHus JeTaTH.

Korna dopMma 1 pazmepsl JeTaid NOJHOCTHIO COBIANAET C YEPTEKOM HIIH
OM/], e€ HEoOXOAMMO TEPMUYECKH YIPOYHUTH. B 3aBHCHMOCTH OT MaTrepuaia
JeTald BBIOMPAIOT U OMKCHIBAIOT BCe MapaMeTpsl TepMoobpaboTku. J[is criiaBa
J116 3TOT Iporiecc UMeeT CIIeAYIOI A BU/I: '



- Oecruia3oBBIf MeETOH, ITOCTPOEHHBIE HAa TOM, YTO C IOMOIIBIO CHCTEMBI
HCXOMHBIX YHCJIOBBIX JAHHBIX O TeoMeTpuueckuxX (opMax U pasMepax 0OBOIOB
U3JIeNIUs, pPacCUMTaHHBIX Ha OBM, BBIIEpKUBAIOTCA 3aJaHHBIE HOMYCKH IIpH
pacyeTax, BHIYEpUYMBAHUM IUIA30BBIX JIMHUNA, U3FOTORJIEHUU KOHTYPOB OCHACTKU
MexaHooOpabaThiBaeMbIX U3AENUN W co3daHUM MaTemarudeckoit mozaenu (MM)
o0BeKTa TMPOU3BOJACTBA U UCMHOJB30BaHUU obOopymoBanus ¢ UIIY mis
M3rOTOBJICHUS KaK OCHACTKHM, TaK U JeTajel caMoieTa. ’

B uucromM BuAE B COBpEMEHHOM CaMOJIETOCTPOCHUM HU OAWH U3 TPeEX
Ha3BaHHBIX METOJOB YBS3KU He NMpuMeHseTcs. Kak mpaBuio, NpUMEHSIOT BCE TpU
MeToJla ¢ IpeobiaaHieM TOTO WIIH HHOTO B 3aBUCUMOCTH OT:

- TUIa MIPOU3BOJICTBA (€ IMHUYHOE, CEpUITHOE, MAaCCOBOE);

- TpeOOBaHUs K TOYHOCTH a3pOAMHAMUYECKIX 00BOIOB;

- KOHCTPYKUMS U3AeNus (HaIN4Us KOHCTPYKTUBHBIX M TEXHOJIOTHYECKUX CTBHIKOB);
- rabapuTOB U3HEIIHA.

B nanHOM KypcoBOM mpoekTe TMpH pa3paboTKe MeToAa YBSA3KH
pPEKOMEHI0BaH OecIlIa30BEIH METOA. DTOT METOJ SABJIAETCS Ha cerogHs Haubonee
aKTyaJIbHBIM, TOYHBIM U 3()(PEKTUBHBIM [0 CPaBHEHUIO C OCTAIIBHBIMU METOJaMU
yBsi3ku. Ilpu BeIGOpe ppyroro weroja YBS3KH HEOOXOAMMO OOOCHOBAThH
IIpEUMYIIECTBA €ro MpuMeHeHus . ONTUMANTBHEIN BapUaHTOM MeToAa o0ecreueH s
B3alIMO3aMEHSEMOCTUA SBJISETCS TOT, KOTOpHI obecrneunBaeT TpedyeMyro
TOYHOCTBH COOPKY MPY MUHUMAJIBHEIX 3aTpaTax.

Ilocne BeIGOpa MeTo#a YBA3KM U OO€CIEYeHHUS B3aMMO3aMEHAEMOCTH
COCTABJIAIOT I'papUUecKyIo cXeMy, B KOTOPO# MpOIUCaH MyTh OT MIEPBOUCTOYHUKA
(GOpMBI U TEOMETPUYECKUX pPa3MEPOB, JO IMOJy4YeHHs ToToBoro usienus. Ha
puCyHKe 2.5 nu300paxkeH IpUMep CXeMbI YBSI3KH JJIs 0eCIIa30BOro MeTo/1a.

IIo roroBoii cxeMe YBA3KM u obOecleueHHs B3aNMMO3aMEHAEMOCTH
COCTaBJIAIOT II€peYeHb TEXHONOTUYEeCKOH UM KOHTPOJBHON OCHACTKH IS
U3rOTOBJIEHHUs y37a. Tyla BXOAUT HAaMMEHOBAHWE OJUHAKOBO M3rOTAaBJIMBAEMBIX
metaneii, MeTox 0OpaGOTKM, MCTOYHHMK MH(OPMAIMU O KOHType, HEOOXOAUMas
TEXHOJIOTHYECKAass OCHACTKa, CpeACTBA KOHTPOJS JaHHBIX [apaMeTpoB.
Pexomennyetcs ceectu B Tabnumy 2.4

Tabmuua 2.4 - IlepedeHb TEXHOJOTHYECKOM M KOHTPOJBHOM OCHACTKH IJist
U3rOTOBJICHUS y3I1a.

Hernamii OcHacTKa 119 CpencTBa
Meron uH(pOpMALHH 0 P
Herann o0pa3oBaHus KOHTPOJIst
0bpaboTkn reoMeTpHuH
3J1eMeHTa reoMeTpuu
3JIeMeHTa
I'ubxa
. SMI
Heparopst 3IaCTUYHOMN ®DopmbioK KM
o TxOM
cpenoit
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Pucynok 2.5 — Cxema yBs3KU Ipu OeCIsIa30BOM METOJIE.

2.9 3akiaoueHue

B koHme paboThl HaJ KypCOBBIM IPOEKTOM, BCe CIHEJaHHBIE BBIBOJEI
OOBEMHSIOT B OOMH OOmuil MOApOOHEIM BBIBOJ O TpojeNaHHON pabGore —
3aKIIIOYCHHUE.



ITepeuens UcIOIB3yeMBIX COKpAIleHUIH

bO — 0a30BO€ OTBEPCTHE
BTK — O0opo TEXHUYECKOTO KOHTPOJIS
b4 — 0e3 ueprexa
BCT — BEpPXHSS CTPOUTENIbHAS TOPU30HTAIH
B3 — BO3IYyX03a00pHUK
BO — BEPTUKAIBHOE ONEpEHUE
o — TOPU3OHTAIBHOE OIIEPEHUE
Jer. — JeTallb
Jlucr. — IOUCTaHLUA
Joxym. — JIOKyMEHT
3akp. —  3aKpBUIOK
3€HK. — 3C€HKOBKA, 36HKOBAaTh
3T — 3aroTOBUTEJILHO-IITAMIIOBOYHOE ITPOU3BOJCTBO
H3s. — U3BelleHHe
Hszwm. — W3MEHEHUE
no — HHCTPYMEHTAJIBHOE OTBEPCTUE
KM — KOHTPOJIbHO-U3MEPUTENIbHAS MAIlIMHA
KM — KO3 QUIMEHT UCTIONB30BaHUs MaTepralia
KM — KJIENAJIBHBIN MOJIOTOK
Kom. — KOJINYECTBO
KII — KJIEeNAJIbHBINI Ipecc
Kp-H — KPOHIUTEHH
KCC — KOHCTPYKTHBHO-CUJIOBas CXeMa
K®O — KOOpAMHATHO-(pHKCHpYIOIee OTBEPCTHE
KoM — KOHCTPYKTHBHBIN 3JIEKTPOHHBIA MaKET
Jles. — JIeBBIU
JIb — JIEBBI O0OpT
JI-n — JIOHXEPOH
MI' — MOTOI'OHJ0JIa
MM — MareMaTuueckas MOIENb
HO — HallpaBJISIOIIee OTBEPCTHE
E — HalpaBJIeHUE IoJIeTa
H-pa — HepBropa
HCT — HIDKHSS CTPOUTENBHAS TOPU30HTAIb
HUYK — HOCOBasg 4acThb KpbLIa
OII — OIepeHue
Ocb 1-Ha — OCb JIOHXKEPOHA
Ocb H-ppI  — 0OCBH HEPBIOPHI
Ocb cTp.  — 0OCBH CTpUHTEpa
OCC — OCh CUMMETpPHUHM caMoJieTa

Ocs C — 0Cb CUMMETpPUU



Ocp 1.
OCb
OtB. &
IIro
1§01
TTKII
ITnock.
IICC
IToBepxH.
I1os3.
IIpas.
IIp. b
Iy
j§111(0)
PB

PX
PII
CI'o
Ceu.
CO
CII
CIIK
C-t
CraHj.
Crp.
Th
Teop.
T3

™

TK

TO
TCO
TT

TxOM
TOM

VII
d-x

IMIBK

IIKC
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TEXHOJIOTUYECKHE COOPOYHBIE OTBEPCTHUS
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TEXHUYECKUE YCIIOBUS
TEXHOJIOTUYECKUH STIEKTPOHHBIN MaKeT
TEOPETUYECKUY BIIEKTPOHHEIN MaKeT
YCTaHOBOYHBIE 0a30BBIE OTBEPCTHS
yIpaBJAOas IporpaMma.

(bro3emsk

LEHTPOIUIaH

I1a6JIOH BHYTPEHHETO KOHTYpa
mabIoH TUOKK

mablIoH KOHTYpa CeYeHHUs
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3JIEKTPOHHEIN MaKeT AeTalu

BJIEKTPOHHBIA MakeT OCHACTKH.

SIIEKTPOHHBIN MaKeT COOPOYHOTO MPUCIIOCOOIJIEHUS.
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IIpunoxenue A
IIpumep odopMiIeHHs TUTYJILHOIO JUCTA KypPCOBOI'0 IIPOEKTA

MunuctepcTBo 06pazoBanus VpkyTckoii obnactu
['ocynapcTBeHHOE OI0KETHOE MpodecCHOHANEHOE 00pa30BaTeNIbHOE YUpPEKICHUE
Upkyrckoii obnactu
«pKyTcKkuli aBUallUOHHBIN TEXHUKYM)

(T'BIIOYHO «HAT»)

KI1.24.02.01. XX . XXX.XX.IT3
Vb
1 2 3
| — rog BRINONHEeHHA PaboTEI
2 — HOMep I'PYIIIbI
3 — MOPAIKOBBIH HOMEP IO JKypHATY

TEMA T10 ITPUKA3Y

ITOACHUTEJIBHAS 3AIIMCKA K KYPCOBOMY ITPOEKTY 110
MJIK.01.03 TIPOEKTUPOBAHUME TEXHOJIOI MUECKUX
[TPOIIECCOB, PASPABOTKA TEXHOJIOT MYECKOM
JOKYMEHTAIIMU 1 BHEJAPEHUE B ITPOU3BOJICTBO

PykoBoautensb: damumas U.0.

(momnucek, nara)

CryneHr: ®amumus W.O.

(moamucs, nata)

BrimosiHeHO ¢ O1leHKOM

Npxyrex 20



IIpunoxenue b
IIpumep opopMilenHs JIMcTa 3aJaHUSI KYPCOBOTO MPOEKTA

I'ocynapcTBeHHOE Or0kKeTHOE POodecCHOHATTEHOE
obpazoBarenbHOe yupexaenue MpkyTckoii obmactu
«MpKyTCKUii aBUALIMOHHBIN TEXHUKYM)
(I'BITOYHO «HAT»)

VYTBEPXJIAIO:

IIpencenarens HUKIIOBOM KOMUCCHH
damvunug U.0.

(moxarmuce)

« » 20 r.

(nara) T

3AJTAHUE

Ha KypcOBO# MPOEKT

mo M/IK.01.03 IIpoekTHpOBaHHE TeXHOJOTHYEeCKHUX MPOLIECCOB, pa3padoTKa
TeXHOJIOTUYeCKOoi JOKYMEHTAIMY U BHe[peHHe B IPOU3BOACTBO

crynenTty Il xypca yue6Hoit rpymmsr C-

Davuauga Umsa OtuyecTBO
(®UO0)

Tema: Ilo nmpukazy

Hauvamno npoextupoBanus: «  » 20 r.
Cpok mpeAcTaBiIeHUs K 3alllUTe: «_ » 20 .
PykoBoautens: ®amunug N.0.
(nmoxmnucs, xata) (®UO0)
CryneHr: ®Gamunus U.0.

(moamuce, naTa) (®HO0)



IIponomxenue npuioxenus b

TexHuueckoe 3aJjaHHe HA BbHITNIOJTHEHHE IIPOCKTA

L{esipr0 KypCOBOTO MPOEKTA ABJISAETCS MPUOOPETEHHE CTYJCHTAaMU HaBEIKOB B pa3paboTke

TEXHOJIOTUUECKUX MIPOLIECCOB MIPOU3BOCTBA 3JIEMEHTOB KOHCTPYKIMH IJIaHEPa CaMOJIETa.
Hcxoanvie 1aHHbIE:
TOM u KCC yzna;
JlaHHBIE cEYCHUS ETaNEH.
B pe3yibTaTte BHINOJHEHUS] KypPCOBOTO IPOEKTa HEO0X0AHMO:

pa3paboTaTh TEXHOJIOrHYecKHUi mpolece cobopku y3ia no CO;
pa3paboTaTh TEXHOJOTHYECKHIA MPOIecC U3rOTOBJIECHHS AETalH U3 JTMCTOBOTO MaTepualla,
BXOJISIIEN B y3€IT;
— pa3paboTaTh CXeMy TEXHOJOTMYECKOM OCHACTKHM MJA BBHINOJHEHHUA OJHOM W3
dopmoobpazyromux oneparyii Ui eTaay U3 JMCTOBOTO MaTepuana; ’
— pa3paboTaTe KOHCTPYKTHUBHBIM IUTa3 KOMIBIOTEPHBIM M JeTald W3 JIMCTOBOTO
Marepuana;
— pa3paboTaTh cXeMy YBSI3KU 3arOTOBUTENBLHOM OCHACTKH.

OO6mue TpeboBanus:

IIpakTHyeckas 4acTh U TEKCT MOSICHUTENBHOM 3allUCKH JOJDKHBI OBITH O(OpMIIEHHI C
cobmonenuem tpebopanuit [OCT 7.32-2001.

YeprexxHo-rpaduyeckas 4acTh KypCOBOTO MPOEKTa 0pOPMIISETCS B COOTBETCTBUH €
netictByromumu TpeboBanusamu 'OCT ECK/I.

Marepuaibl, npeacTaBiisieMble K 3alIHTe:
— IlosicHuTenbHas 3amucKa;
Cbopounslii yeprex y3na (Gopmar Al) co cnierudukarmeit (hopmar A4);
Yepresx metanu u3 muctoBoro Matepuana (hopmat A3);
Yeprex (hparMeHTH YepTerka) KOHCTPYKTHBHOTO I1J1a3a KOMIBIOTEPHOTO TS JETATH U3
JMCTOBOro Marepuana B Macmrabe 1:1 (popmar A3).

I'paduk BbINOIHEeHHS] KYpCOBOro mpoekTa (B MPOLEHTAaX)

HanmeHoBaHMe 3TanoB KypcoBoOro nMpoexTa Cpos. 06: .y

BBITIOJIHEHUS %o

IIpoexTUpoBaHUe KOHCTPYKIUMH COOPOYHOTO y3iia 20

PazpaboTka u opopmiieHne cGOpOYHOro YepTexa 30

BrinosnHenue 1 yactu KypcoBoro npoekrta «Pa3zpaboTka KOHCTPYKLMH U 40

KOHCTPYKTOPCKOU TOKYMEHTALIMI

BrinmonHenue 2 yacTH KypcoBoro npoekTa «Pa3paboTka TeXHOIOIHYECKOro 50

Tnporiecca CO0PKHU y3a»

Bemonnenne 3 gacTi KypcoBoro mpoekta «PaspaboTka TeXHOIOTHYECKOTo 60

Tpoliecca H3TOTOBIICHHUS AETAIN U3 JIACTOBOTO MaTepUaia

Brinmonnenue 4 yacTv KypcoBoro npoekra « Beioop 1 060CHOBaHMS MeToza 70

YBS3KU U 00€CTIEUEHHUS B3aMMO3aMEHIEMOCTI

Pazpabotka 1 oopmIieHuHe yepTexa NeTalH U3 JIUCTA 80

Paspabotka 1 opopmienue geprexa KITK 90

Beenenue, 3akmoueHue, BeBoAb! U odopmierne KII 100

3aiuTa KypcoBoro npoekra




