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BOHpOCl:.I AJIA MOATOTOBKHU K CAaY¢ KAHAUIATCKOI'0 9K3aMEHa ¢ YY4€TOM

oTpacjin HAYKH

1. O01ee NpoeKTHPOBaHUE JIeTATEJIbHBIX allNapaTOB

1.1. [Ilpoyecc cozoanus nemamenvrozco annapama (JIA). Pazpabomka JIA —
MHO209manHwlil npoyecc. Ponv u mecmo npoexmupoeanus 6 npoyecce paspabomku JIA.
JlerarenpHbIl anmapar Kak OOBEKT MPOEKTHUPOBAHMSI, IPOU3BOACTBA M AKCIUTyaTal[UH.
Knaccudukanus JIA. Tpebosanus, npenbssisiembie kK JIA. KpaTkuit uctopuueckuii
0030p passurtus JIA. Obmas xapakrepuctika JIA pa3nuyHOro Ha3HaYCHUS: ABUTATENH,
BUJIbI  TPACKTOpHUH,  OCOOEHHOCTH  CHCTEM  VIOPABJICHHS W HABEACHMS,
HApOJHOXO3SIIICTBEHHOE U 00eBoe mpuMeHeHue. [lepcnekTuBHbIE HANIpaBiIeHUs, MyTH U
ciocoObl  coBepiieHCcTBOBaHUsL JIA, BOmpoChl KOHBEPCHUHM, CHUCTEMBI JBOIHOIO
PUMEHEHUS.

OnpenenexHne U 3a1a4y IPOEKTUPOBAaHUsA. JTallbl IPOCKTUPOBAHUS, COACPIKAHNE
3a/lay, pelIaeéMbIX Ha OTAEIBHBIX JTamax: pa3paboTka TEXHUYECKOro 3aJaHMs,
TEXHUYECKOE MPEIOKEHUE, ICKU3HBIA MPOEKT, pabounii mpoekT. OOLue U 4acTHbIE
KPUTEPUHU OLIEHKH IPOEKTHO-KOHCTPYKTOPCKHMX penieHuil. Conep:kaHne W METOJbl
pa3paboTKu TexHu4yeckoro 3aganus Ha mnpoekt JIA. IlpoexkTHoe MoaenupoBaHue,
BECOBOM M Oayumctuueckuil ananus JIA, monenu oneHku 3GpGEeKTUBHOCTH U 3aTpaT Ha
co3anue. BeiOOp OCHOBHBIX MPOEKTHBIX HapaMeTpoB. OOLIH MOAX0 ] K ONTUMU3ALUN
NPOEKTHBIX MmapaMeTpoB JIA (IPOEKTHBIX pelIEeHWH): 3a7ada, KPUTEPUU, MOJIEIH,
MaTemaThueckas (popMyIMpOBKa MOCTAHOBOK 3aJad MPOEKTUPOBAHMSI, METOJbI ONTH-
Muza. OCOOEHHOCTH MPOEKTHO-KOHCTPYKTOPCKUX 3a7ad — MHOTOKPUTEPUATbHBIMN,
MHOI'OITAPAMETPUYECKUAN, JIUHAMUYECKUM, CTOXACTUYECKUMU XapakTep, OCHOBHBIC
METO/IbI IOMCKA PEIIEHNUN. AJITOPUTM PELIEHUS MPOEKTHBIX 3aAa4d. Tpu COCTaBISIOIINX
npoliecca MPOEKTHUPOBAHUS: H300peTaTesIbCTBO, WHXKEHEPHBIN aHalu3, NpPHUHITHE
PELICHUM.

Ku3HeHHBIN LUK U3JIeTIUNA, CTaIuu pa3paboTKu U co3aanus JIA.

Bubl npoeKTHOM TOKYMEHTALMH.

HopMaTtuBHbIE TOKYMEHTHI, perJaMeHTHpYoIue mnpouecc paspadotku JIA (Al

OTT BBC, I'OCTpw1, OCThi).



OcobeHHOCTH TPOEKTUPOBaHUs coBpeMeHHbIX JIA. Ponb HaydHO-TEXHUYECKOTO
3aiela U COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH B COBEPIICHCTBOBAHUU
MPOCKTUPOBAHUS.

1.2. Cucmemuvii  nooxo0 —  OCHOBA  COBPEMEHHOU  Memooo 02Ul
NPOeKmMupo8aHrus. IBOIIOIMS 3a]1a4, METOJOB U CPEJICTB IPOCKTUPOBAHUSI.

CratucTuyeckue Y  aHAJUTHUYECKUE METOJIbl  OMpEACNIeHUs MPOECKTHBIX
napaMeTpoB. Pa3BuTHE METOJOB ONTUMAIBHOTO MPOCKTUPOBaHUA. MaTeMmaTtudeckas
MOCTaHOBKA 3aJ1a4 ONTUMAJILHOTO MTPOSKTUPOBAHUS U METO/IbI €€ PEIICHUSI.

Heo06xonumMocTh MCIOJIB30BaHKSI CUCTEMHOIO TMOJX0Jla B MPOEKTUPOBaHUU. JIA
KaKk »dJeMeHT komiuiekca. CTpyKTypHO-(yHKIIMOHANIbHBIE 3JieMeHTHl JIA: TmuiaHep,
CWJIOBasl yCTaHOBKA, CHCTeMa YIpPaBJICHHs, OOpPTOBBIE CHUCTEMbI U OOOpPYIOBaHUE,
neneBas (0oeBas UM KoMMepueckas) Harpy3ka. aTerpanus snemeHToB JIA. OCHOBHbIE
MOJIOKEHHS] METOAO0JIOTUN U CUCTEMOTEXHUKHU.

[IpoOnembl gexoMIo3uniud OOBEKTa W 3a7ad NpoeKkThpoBaHus. [IpoGremsi
MOJICTUPOBaHUsI B TMPOEKTUPOBaHMHU. CTPyKTypa U THUIBI MPOCKTHBIX MOJENCH.
CooTHoIIEHUE U POJIb YUCIEHHOTO U (PU3UYECKOTO MOJICIIUPOBAHUS B IPOCKTUPOBAHUH.
[TpuHuunel onTuMaibHOCTH. OOIME W YAaCTHBIE KPUTEPUHM OLECHKU S()PEKTUBHOCTH
MPOEKTHO-KOHCTPYKTOPCKUX PELICHU.

[IpoekTrpoBanue — TBOPYECKUU MpolecC. TpHU €ro COCTAaBISAIOLIME: CHHTES,
aHanu3 W npuHAthe pemieHud. CooTHouieHue GopManu3yeMblX U HePOpMaTbHBIX
Ipoleyp Tpoliecca MPOCKTUPOBAHUS W MYTH WX O0O0benuHeHus. Buzyanuzarus kak
croco0 perieHus 3a71a4 U CPeACTBO 0OMeHa nHpopMaluei B mpoiiecce NpoOeKTUPOBaHUS,
POJIb MAIIMHHOM TpaduKu.

OCOOEHHOCTH TEXHOJIOTMM aBTOMAaTHM3MPOBAHHOTO MPOEKTUpOBaHUsA. Pomb
yenoseka B CAIIP.

1.3. Hcxoonvle oannvle 018 npoekmupogarus. Y cnosus u céas3u, popmupyrouue
obnacmu cywecmeosanus npoexma. Texandeckoe 3ananue (T3) Ha MpoeKTUpPOBAHUE.
Mertonuka pazpadotku. Ctpykrypa T3. KonnenryansHoe npoektupoBanue. PaspaboTka
TexHu4deckoro mnpemioxeHus. llens n 3amaun. CrocoObl UaeHTU(UKAIUU TPOCKTA.

Knaccudukanus mnepeMeHHbIX: MapaMeTpbl M OrpPaHUYEHHUs, KpuTepuu. Buubl



napaMeTpoB (AMCKPETHbIE U HEMPEPBIBHbIE, OTHOCUTENbHbIE U a0COJIIOTHBIE), HX
HOMEHKJIaTypa.

Csizu Mexay mnapaMmerpaMud U xapaktepuctukamu JIA. OCHOBHBIE YCIOBHS
(cBsA3M), onpeaesIone 001acTh CyIIECTBOBAHUS MPOEKTA. Y paBHEHUS CYIIECTBOBAHUS
JIA.

OrpannueHus Ha 001aCTh CYIIECTBOBaHUS MpoekTa. OrpaHUYeHMs], BHITEKAIOIINE
U3 YCIIOBUH peanu3aluu 3aJaHHoro npoduis monera. OrpaHudeHus mno 4uciay M,
CKOPOCTHOMY HAamopy, pacueTHOW meperpy3ke. MUHHUMANIbHbIE CKOPOCTH TMOJIETa.
OrpaHnyenus, HaKJIaJ[bIBAEMbI€ TpeOOBAHUSIMU IPOU3BOICTBEHHOM u
AKCILTYyaTAlIMIOHHON TEXHOJIOTUYHOCTH.

1.4. Ananuz u evibop cxemwvl. OmnpenencHHble cxemMHble. CXeMbl MPU3HAKH.
Oco0eHHOCTH U 00JaCTH NPUMEHEHHS PAa3IMYHBIX CXEM.

KonctpykruHo-kommnoHoBouHas cxema (KKC).

[IporHo3upoBaHue ONpenesSIOUMX MapaMeTpoB — KO3 (ULIUEHTh MaCCOBBIX,
CTOMMOCTHBIX W Jp. OCHOBHas 3adada npoekTupoBanus JIA B cocraBe KOMILIEKca.
MHoroypoBHeBasi ONTUMHU3AIINS, COTIIACOBAHUE U CXOJUMOCTh PEIICHUM TJIABHBIX 3a/1a4.
D@ deKTUBHOE YTOUHEHHE PEIICHHUS.

OOmmii anropuT™ BbIOOpPa cXeMbl. MaTpuila MPU3HAKOB KOMIIOHOBOYHBIX CXEM
KaK OCHOBa aBTOMAaTU3MPOBAHHOTO BbIOOpa cxeMbl JIA.

1.5. Onpeoenenue ocnogHvix npoekmuvix napamempos JIA. VITepalnoOHHOCTH
OIpEJENIeHNUs apaMeTpoB. BO3MOKHbBIE CXEMBI AJITOPUTMOB OIPEAEIICHNS MPOEKTHBIX
napameTpoB. OrnpezesieHHe MapaMeTpoB HaydajabHOro nNpudmmkeHus. CorjacoBaHue
napameTpoB IJIaHEpa U CUJIOBOM YCTaHOBKH.

[Tapamerpuueckuit ananuz. OnTUMU3AIUS POSKTHBIX TAPAMETPOB TPH 33TaHHBIX
TpeOOBaHUIX U OTpaHUYECHUX. YacTHBIE U O0IIMEe KPUTEPUH OLICHKH KayecTBa MPOEKTa:
npsMbIE  DKCIUTyaTallMOHHBIE pacxojbl, TorumBHas 3¢dekTuBHOCTh. [lokazarenu
s pexktuBHOCTH MHOTOLEneBoro JIA. CkansipHas BEKTOpHAsi ONTUMH3AIMS.

biok-cxema amroputma ompeaeneHuss napamerpoB  JIA B cucreme

ABTOMATU3UPOBAHHOI'O ITIPOCKTHUPOBAHUSI.



1.6. Memoowr pacuema maccol JIA u ee cocmasnaowux. Knaccudukaius macc
JIA. UtepanmonHocTh npouecca onpenenenus Maceol JIA. Onpenenenue maccol JIA u ee
COCTaBISIIOIIMX Ha PA3JIMYHBIX ATANaX MPOEKTUPOBAaHUS. MI3MEHEHNE MacChl B IPOLECCE
MIPOEKTUPOBAHMS. 3aKOH «KBaJipaTta-Ky0a» U ero BiusHue Ha Maccy JIA. MeTos BeCOBBIX
SKBUBAJIICHTOB. JINMUTBI MacChl U KX POJIb B IIPOLIECCE MTPOECKTUPOBAHMS.

1.7. Komnonosxa u yenmpoexa JIA. TpoWCTBEHHOCTh IpoOIlecCa KOMITOHOBKHU:
a’poAHaAMUYECcKasd. OOBEMHO-MACCOBAs M KOHCTPYKTHUBHO-CHJIOBAas KOMIIOHOBKA.
[entpoBka JIA. OcoOeHHOCTH KOMIIOHOBKH U LIEHTPOBKU paziuyHbIX TUTIOB JIA. CBA3b
IIEHTPOBKH, YCTOMYMBOCTH U YIPaBIAEMOCTH. ABTOMATUYECKHUE CHUCTEMBI IS
onpenesieHuss HeHTPOBOK M Beca JIA. Cucrembl ympaBieHUs IOJOKEHHUEM LEHTpa
TsokecTd JIA B monete. IlpaBwino momaneir. O0mue Buabl JIA. KoMmoHOBOYHBIM
yeptexk. Teopernueckue dyeptexku. Metonasl moctpoeHust o6BogoB JIA. Cucremsl

IreoOMCTPHUUICCKOI0O MOICIIMPOBAHNA. ABTOMaTI/IBaI_II/IH Imponccca KOMIIOHOBKH.

2. IIpoexTHpOBaHME M KOHCTPYKIIUH JIETATeIbHBIX ANMAPATOB U UX arperaTon

2.1. Obwue e6onpocvl koncmpyuposanus JIA u ux acpecamos. IlpuHIUIBI
KOHCTpyupoBanus JIA. DOBomronus KOMIIOHOBOK KOHCTpykuui JIA.  ®akrtop
IIPEEMCTBEHHOCTH KOHCTPYKLMU. [IporHo3upoBanue pa3sBuUTHs KOHCTPYKUHKU. MeTobl
(dbopMHpOBaHUS KOHCTPYKTUBHO-CUJIOBOU cxeMbl. Kpurepun kauectsa u (pakTopsl, €ro
onpeznenstoue. KOHCTpYKIIMOHHBIE CMOCOOBI OOEcHedyeHHs] KayecTBa: MPOYHOCTH
KOHCTPYKLUH, YCTOMYMBOCTh, FEPMETUYHOCTD, JOJITOBEYHOCTD, HA/IEKHOCTD.

Hopmbr mpounoctu. Koadduiment Oe3omacHoctH. Hopmbl mpouHOoCTH st
Pa3JIMYHBIX CIyYaeB HarpyKEHUS.

AspoarHaMUYECKUE, TUHAMUYECKUE W TEIUIoBble Harpy3ku Ha JIA. Biusnue
TEeMIIepaTypbl Ha HECYIYIO CHOCOOHOCTh KOHCTPYKIIMH.

Pacuetnbie ciyuyau. MI3MeHeHHe HArpy30K Ha pa3iMYHbBIX dTalax 3KCILTyaTaluu
JIA.

[IpoekTupoBaHue ONTHUMATBHBIX KOHCTPYKIIUN (PrO3elisbka, KOpIyca, KpPbUIbEB U
TOTUTMBHBIX OakoB. Hecymiue u monBecHbie 6aku, PopMbl TOITUBHBIX 0akoB. OOedaiiku
TOIUIMBHBIX OakoB: TrJajakue, BadeabHble, CTPUHTE€PHO-ILINAHTOYTHBIE, COTOBBIE,

ropupoBaHHBIE.



Metoasl  BbIOOpa  OCHOBHBIX  KOHCTPYKIIMOHHBIX,  TEIUIO3AIIUTHBIX U
TEIUION30JIALIMOHHBIX MAaTEPUAJIOB.

IIpouecc nmpoexktupoBanus yacteit JIA. OcHoBHBIE TapameTphl yacTen JIA.

Mertoapl onucaHus NMOBepxXHOCTeN arperaToB JIA. BinsHue MHTEHCUBHOCTH W
BUJA JCUCTBYIOIIEH Harpy3ku mna KoHcTpykmuio JIA. HagexHocth U pecypce
KOHCTPYKIUU. BbIOOp KOHCTPYKTUBHO-CUIIOBOM cXeMbl. [IprMeHeHne MeTo1a KOHEUHBIX
anemeHTOoB (MKD) mpu mNpoeKTUpOBaHUM PALMOHAIBHBIX KOHCTPYKTHBHO-CHJIOBBIX
CXEM.

Br160p MaTepuanoB 3J1€MEHTOB KOHCTPYKLIUU C YYETOM YCIOBUN IMPOU3BOJICTBA,
DKCIUTYaTaluK, IPOYHOCTH, KECTKOCTH U JIOJITOBEYHOCTH.

2.2. Ilpoexmuposanue Kpbvlia, onepenus u opeanod ynpaesnerus. OCHOBHbBIC
BECOBBIE M  A3POAMHAMHUYECKHE XAPAKTEPUCTUKU KpbLIa. AdpOoAMHAMHUYECKAs
KOMIIOHOBKA KpbLIa, TUIBI MPOQMIEH KpblUla, a’poAMHAMUYECKAs M FeOMeTpuuecKas
KpYTKa.

[IpoekTpoBaHME MEXaHHW3alMM W OpPraHOB  yOpPaBJICHHUs.  YIPABJICHUE
IIOrPaHUYHBIM CJIOEM W LMpKyJsiuuer. HemocpeacTBeHHOE yIpaBieHHE MMOIBEMHOMN
CUJION. AJTAaNITUBHBIE KPBLIIbA.

OCHOBHBIE XAapaKTEpUCTUKU omnepeHus. Tumnsl onepeHus. Pacnonoxxenune
BEPTUKAJIBHOIO M TOPU3OHTAIBHOTO omepeHuss Ha JIA pas3inyHOro Ha3zHayeHUS.
OnpeneneHne OCHOBHBIX MapaMeTPOB M XapaKTEPUCTUK omnepeHus. Beioop mapameTpos
OpPraHoB YIpaBiIeHUs. AHaIU3 U BbIOOP KOHCTPYKTUBHO-CUJIOBOW CXEMBbI ONEpPEHUS U
pyJiei. KoHCTpyKIusi epecTaBHbIX U yIPABIIIEMbIX CTAOMIN3aTOPOB.

2.3. Koucmpykyus u npoexmuposanue rosensdca (Kopnyca) u Cuiogoll
yemanogku. TUTbl M XapaKTepUCTHKH (Dro3esbka: a3pouHaMuueckasl KOMIoHOBKa JIA
paznuyHoro HasHauenus. «Hecymuid ¢rozensk». AHanu3 v BBIOOP KOHCTPYKTUBHO-
CHIIOBOM cxeMbl (rozerska. CusoBasi yBsi3ka (ro3eiiska € KpbUIOM, OIIEPEHHEM,
neurarensiMu. OCOOEHHOCTH KOHCTPYKTUBHO-CUJIOBBIX CXeM (I03eIIsiKell COBpEMEHHBIX
JIA. KOHCTpYKTHBHBIE MEPONPHUATHS MO IOBBILIEHUIO JKUBYYECTH M pecypca

¢rozenspxeil. BiusHue repMokaOlH Ha KOHCTPYKTUBHO-CHIIOBYIO CXeMy (Dro3esika.



TpeboBanust K CHUIOBOM YCTaHOBKE, THUIIBI M XaPAKTEPUCTHKU ABUALMOHHBIX U
pakeTHbIX ABurarenel. Jlornueckast 0J10Kk-cxeMa MPOEKTUPOBAHUS CHIIOBO YCTAHOBKHU.
VYcranoBka apurateneid Ha JIA. Pa3melmieHue TOIIMBHBIX OaKOB Ha JO3BYKOBBIX U
cBepXx3BYKOBBIX JIA. TOIUIMBHBIE OTCEKH B KOHCTPYKLMH KOpIyca. 3allyuTa KopIyca OT
KMHETHUYECKOr0 Harpesa. MepomnpusaTus Mo 3aluTe CUIOBOM YCTAHOBKU M TOIUIMBHBIX
0aKoB OT MoXapa U B3pbIBA B MOJIETE.

2.4. Cucmemwt ynpasnenus JIA. TpebGoBanusi K cuctemMe ympaBieHus JIA
Pa3JINYHOrO HA3HAYECHUS.

3aga4n MPOCKTUPOBAHUS CUCTEM YyMpaBJeHUs, cTaOuIn3anuu u HaBeaeHus JIA.
Baxneimme XapakTepUCTUKH YIPABISIEMOCTH MW HMX CBA3M ¢ mnapamerpamu JIA.
Bosmymaromue gaxtopsl. CriocoObl ynpaBieHusl U HaBeIeHUs. ABTOHOMHBIE CUCTEMbI
YIPaBJIEHHUsI, CACTEMBI TEJIECYIIPABICHUS, CACTEMBI CAMOHABEICHUS.

Hcxonnble naHHbIE AJI1 MPOEKTHPOBAHUS M BBIOOp MapaMeTpPOB Pa3IMYHbBIX
KaHAJIOB ynpasieHUs. KoMaHIHBIE pblYaru: TUIBI W KOHCTPYKLMS, pPa3MELICHUE
KOMaHJHbIX pBhIYAroB B KaOWMHAax JSKumnaxa nuwiotupyemsix JIA, yder TpeOoBaHUIl
OPrOHOMHUKHM. THIIBI  NPOBOAOK  YIPABJIECHUsA, XapPaKTEPUCTUKU  HArpYKEHUs,
KOHCTPYKIIMU.  OJIEKTPOJMCTALMOHHBIE  CHUCTEMBI  ympaBiieHUs.  [IpuHIMIBI
IIOAKIIOYECHUS]  WMCIOJIHUTEIBHBIX  MEXaHU3MOB, TIHIPABINYECKUE  YCHIIUTEIIN.
Obecnieyenne TpeOOBaHUN OE30MaCHOCTH TOJieTa NPU MPOEKTHUPOBAHUM CHCTEM
ynpasieHus. PesepBupoBanue cucteM. Mcnonp3oBanue cucteM ynpasieHus JIA mis
YIIYUYLIEHHUs €T0 JIETHBIX XapaKTEPUCTHUK.

2.5. Koucmpykyus u npoekmuposanue wiaccu. TUTIBI U OCHOBHBIE MapaMeTphbl
maccu. AHalM3 W PEKOMEHJALMM MO BBIOOPY CXEMbl Iaccu. XapaKTepUCTUKHU
npoxoaumoctu JIA no rpyHTOBbIM 1 6eTOHHBIM BIIII. KOHCTpYKTHBHO-CHUIIOBBIE CXEMBI
maccu. KuHeMatuueckue cxeMbl yOOpKHM IIaccH, aBUAIMOHHbIE KoJjeca. CucreMbl
TopmoxeHus JIA, ux 3HeproemMkocts. KOHCTpyKIMsSI M pacueT aMOpPTH3aTOPOB, CBA3b
napaMeTpoB amopTusanuu ¢ pecypcom JIA. Harpyxkenue u paborta 31€MEHTOB IIACCH.
[TpuHiuner obecrnieueHrs HaASKHOCTU U JOJITOBEUYHOCTH. BinsiHre mapaMeTpoB maccu
Ha TEXHHUKO-d)KOHOMHUYECKHWE W OKCIUTyaTallMOHHbIE xapaktepuctuku JIA. Bpibop

OCHOBHBIX ITApaMETPOB HIACCH.



2.6.  Haoeoicnocms, pecypc u bezonacuocms nonema JIA. OCHOBHbBIE TIOHSTHUS U
nokKaszaresln HaJaeXHOCTH. COBpEMEHHBI YpOBEHb HAJIEKHOCTH aBHUALIMOHHON U
PAaKETHO-KOCMHUYECKON TEXHHUKH, HAXOIAIIEHCS B AKCIUTyaTallMU. DKCIUTyaTallHOHHAS
TexHonornyHocts  JIA.  B3aumocBA3b  HAAEKHOCTH UM AKCIUTyaTallMOHHOM
TexHOJIornyHocTH JIA u ero cucrem.

TpeboBanus JIA mo Oe3zonmacHocTu mosiera. OOocHOBaHME TpeOOBaHUN IO
HAJIe)KHOCTU U O€30IIaCHOCTH IOJIETOB JIJISl BHOBb TPOEKTUPYEMBIX JIA UX cucTeM.

[Topsimok paboT MO KOJMYECTBEHHOMY AHAIU3Y CXEMHOM HAJEKHOCTU CHUCTEM.
Mogaean 1 METOIBI KOJIMYECTBEHHOI'O aHaIn3a cXeMoil HageKkHocTH JIA B 11e€J10M U ero
CUCTEM.

HanexHocTb, )KUBYYECTh, PECYPC U CPOK CITYKObI KOHCTPYKITUU Tutanepa JIA.

Harpy3ku, neiictByronme Ha JIA B mosiete u npu aBwxkeHnun Ha BIIII, nx
HUKJINYHOCTh. MI3MEHEHHE COCTOSIHUS KOHCTPYKUMU JIA B yCHOBHUSAX 3KCILTyaTalUU.
OcCHOBBI OIpeneneHus pecypca KOHCTpYKUHUH. DakTopbl, BIUSIONIME HA peECypc.
HcnblTaHuss KOHCTPYKIMH Ha pecypc. 1lyTh noBeIIIEHNS YyCTAIOCTHON U KOPPO3UOHHOM
MPOYHOCTH KOHCTPYKUMU. BiMsiHUE yCIIOBHIl SKCILTyaTallMd HA HAJIEKHOCTb, PECYpPC U
0e30MacHOCTh MOJIEeTa.

2.71. Cepmugpuxayuss  asuayuonmoni  mexuuku. OcHoGHble  NOHAMUSL O
cepmugurayuu asuayuonroti mexruxu (AT).

[IpaBoBbie ocHOBBI cepTudukanuu AT. 'apmonuzauus npasun cepruuranuu AT
MHUPOBBIX aBUAIMOHHBIX coo01iecTB. CepTudukarus o0bekToB AT 1 SKCILTyaTaHTOB.

Ceptudukarus pazpaboTurika aBHAIMOHHON TexHUKU. CepTuduKaius TUNa U
sxzemiusipa AT. Ceprudukanronnsiii 6a3uc Bo3aymHbix cynoB (BC). TpeboBanus mo
IIyMy M 3MHUCCHU BpeIHbIX BemiecTB. CepTrudukanus KOMIUICKTYIONUX HW3ICTHH.
Ceptudukariust npou3BOACTBA BO3AYIITHOTO cyHA. [Toaneprkanue netHoit ronHoctu BC.
Buenpenune wmsmenenmii B tun BC. Knaccubukarmus wusmenenwmii. JlomonHeHWEe K
ceprudukary Tuna. JMpeKTUBHI JIETHON TOMHOCTH. JleWcTBus cepTU(hHUKATOB JIETHOM

TOJTHOCTH.



3. HpOI/I3BOIICTBO JETATC/IBHBIX aIllllapaToB

3.1.  Ocnosvi mexuonoeuu npouzeoocmea JIA. OCHOBHBIE TIOHSATHS TEXHOJIOTUN
npousBojacTBa JIA.  IIpoW3BOJICTBEHHBI MpPOLECC W  €r0  COCTABJISIOLINE.
KoHcTpykTOpCKME M TEXHOJOTHYECKHE  METOABl  OOECIeYeHUs  KadyecTna.
TexHonornyeckne MeToAbl CO3IaHUS BBICOKOHA/IEKHBIX U JOJITOBEYHBIX KOHCTPYKIWN
JIA. CocTosiHME MOBEPXHOCTHOIO CJOS AETAIN, OCTATOUYHbIC HANPSKEHUS B HEM M UX
BIUSIHHE Ha pecypc 3Tod jneranu. OOmMe NPUHLMIBI O0ECHEYEHHs] TOYHOCTH
m3rotoBneHuss pAetaneii B AT. IloHATHE O TOYHOCTM MW IPOU3BOJICTBEHHBIX
MOTPEIIHOCTAX. MEeTOJbI KOHTPOJISI TOYHOCTH M YCTOMYHMBOCTH TEXHOJOTMYECKUX
npoueccoB. OcHOBHBIE cBeneHHsl 0 0a3zax. [IpaBuna OasupoBaHMs MPU HU3TOTOBICHUU
nerajei u coopke.

Metoasl obecrniedeHus B3auMo3aMeHsieMocTH B mpousBoicTBe JIA. Ilonsitue o
B3aMMO3aMEHSIEMOCTH U YBS3KE pa3MEpOB AETaNCil.

XapakTepuCcTUKa I1a30BO-11a0JJIOHHOTO METOJIa U3TOTOBJICHUS JeTaneill U cCOOpKU
JIA. Teopernueckue IUIa3bl W OCHOBHBbIE IIa0JOHBL. MeTOAbl YBSI3KM pa3MepoB
AJIEMEHTOB U3AENHS C TOMOIIbI0 DBM.

O6mme u  4YacTHble  TpeOOBaHUS  TEXHOJOTUYHOCTH. [Toxazarenu
TexHoJoruuHOCTH. [TociaenoBarensHOCTh OOeciedeHUs] TEXHOJIOTUYHOCTH KOHCTPYKITUU
MIPU IPOCKTUPOBAHUH.

[Tokazarenu »KOHOMHUYECKON HA(P(HEKTUBHOCTH. TEXHOJIOTUYECKHE METOJbI
MOBBIIICHUS TPOU3BOAUTEIILHOCTH Tpy/ia. TexHonornueckas ce0ecTouMOCTh, CTPYKTypa
U TIyTH €€ CHIKEHUS TEXHOJIOTHYECKUMHU METOaMHU.

3.2. Ilpoyeccvt uzeomoenenus oOemanei JIA. TeHaeHUMHM B Pa3BUTUU
coBpeMeHHoro mpousBoacTBa JIA. Kiaccubukanus —geranell, 3aroToBOK U
norypabpuKaToB U3 METAILUIOB U KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.

[Iporecchl packpost 3aTOTOBOK U MOy (haOpHUKATOB.

Nsrorosnenue neraneii JIA nu3rnboM. AHATUTUUECKHE METOIbI pacueTa ynpyroro
BO3BpaTa, NpeiesibHOM cTeneHu AehopMaliud U yCuiaus mpu usrude. Buasl npoieccon
TUOKH JIUCTOBBIX U MPO(UIBHBIX 3aTOTOBOK.

Usrorosinenue neraneii JIA 0OTIKKOIA.



Knaccudukanmst  nmeranedd, M3rOTOBISIEMBIX  OOTSIKKOW, W TMPOIECCOB,
MPUMEHSIEMBIX TpU OSTOM. HampspkeHHO-IeOpPMUPOBAHHOE COCTOSIHHME 3arOTOBKH.
TeXHOTOTUYHOCTD JIeTajeil, U3TOTOBISEMBIX OOTSIKKOM.

N3rorosnenne neraneil JIA BbITSKKOU U (GOpMOBKON pe3nHoi. Knaccupukanus
JeTane W BUAOB MpoleccoB. TUMOBONM aHaiIM3 HaNpPsHKEHHO-AE(hOPMUPOBAHHOTO
COCTOSIHUSA 3aTOTOBKHU.

BBICOKOCKOPOCTHBIE, BBICOKOIHEPTETHYECKHUE TMPOIECChl M3roToBieHus JIA.
duznyeckas CylnHOCTh pacCCMaTPUBAEMBbIX TEXHOJOTUYECKUX Mpo1eccoB. [lepcrnekTuBbl
MIPUMEHEHUS YKA3aHHBIX MPOIECCOB.

[Ipomecchl co3mMaHMs 3alaHHBIX CBOWCTB TIOBEPXHOCTHBIX CJIOCB JETaJICH.
Kowmmnekcnas (opmooOpa3zyromas v ynpouHsitonias oOpaboTka KpymHOTaOapUTHBIX
netaneir. OTpaboTKa TEXHOJIOTUIHOCTH JCTaNICH, TTOIBEPTraeMbIX YIIPOUHEHHIO.

[Ipouieccyl um3roTtoBiieHus netanet JIA ynajgeHueM mpuUIycka M XOJIOJAHBIM
nehopMUPOBAHUEM. Hzrorosnenue neTanei ANEKTPOPUZNIECKUMHU u
AIEKTPOXUMUICCKUMHA METOaMHU.

TexHonornyeckrue MPOIECChl TEPMUYECKON O0O0paOOTKM M CO3JaHUs 3alUTHBIX
MTOKPBITHH.

OcHOBHBIE ATambl M TOCJEN0BATEILHOCTh MPOCKTUPOBAHUS TEXHOJOTHUYECKHUX
IIPOLIECCOB U3TOTOBJIEHU JeTanei. Mcnoib30BaHWe METOAOB TUIIM3ALUU U TPYIIIOBOU
00paboTKH.

3.3. Ilpoyeccvt coopxu y3noe u azcpecamos. O0beM, conaepkaHUE M YCIOBHUS
coopouHsix pabor B mnpousBoAcTBe JIA. OCHOBHBIE CHCTEMBI Oa3upOBaHUA,
pUMEHSEMbIE TIpU CcOOpKe KopIiyca OOBEKTOB PAKETHO-KOCMHUYECCKON TEXHUKH U
riaHepa camosieta. BapuaHThl 0a3upoBaHUS DJEMEHTOB TIUIAaHEpA C TMOMOIIBIO
YCTAaHOBOYHBIX (PUKCHUPYIOIIMX OTBEpPCTH. BapumaHThl 0a3WpOBaHHMS JJIEMECHTOB,
BBIXO/ISIITUX HA BHEIITHUMA KOHTYD.

XapakTepucTuka TporeccoB  coenuHeHnit. Kraccudukamuss  mporeccoB

BBITTOJIHCHU S COGJII/IH@HHﬁ.



OcTaTouHble HAPSHKEHM S, BOSHUKAOIIKE TpU cOopKe. [IpnurmHbl BOSHUKHOBEHUS
Y 3HAQYCHHE OCTATOYHBIX HaIpsKeHUM. OCTaTOYHbIE HANPSIKEHUS B KOHCTPYKUUSAX U3
KOMIIO3ULIHOHHBIX MaTE€pPHUaJIOB.

OcHoBHbIE TOJ0KEHUS GOPMUPOBAHUS TEXHOIOTHUECKOTO wieHeHus. CTpyKTypa
cOOPOYHOM €IMHUILIBI M €€ TEXHOJIOTUYHOCTH MpHU coopke. O popMe COOPOUHBIX SUHUII.
VYcnoBust GopMHUpOBaHUS TPAHUIL] COOPOYHBIX €IUHMII.

[IpoekTupoBaHue NPOLECCOB COOPKHU y3JI0B U arperaros.

XapakTepucTuka y3j10B Kak OOBEKTOB cOopku. CTpykTypa cCOOpPOYHOro Yy3ia.
Bb16op ycTaHOBOYHBIX 0a3 Ay COOpKU. AHAIW3 TOYHOCTH COOpKH. XapaKTEpHCTHKA
COEJIMHEHUI, BO3MOKHOCTH MEXAHHU3AIMU IIPOLIECCOB UX BBIMOIHEHUS.

VYcnoBus nocTaBku JieTaneid Ha cOOpKy. YUeT jKeCTKOCTH JAeTajeil mpu cOopke.
[Ipumepsl COOpPKH Y3JI0B C COEIMHEHHMSIMHU IUIABICHHEM, HAa OCHOBE aAre3ud U C
MEXaHUYECKUMHU COETMHEHUSMMU.

CO6opka y3710B U3 KOMIIO3UIIUOHHBIX MaTEPUAJIOB.

Cnoco0bl popMooOpa3zoBaHusl y3J10B U3 KOMIIO3ULIMOHHBIX MaTepuaioB. Brioop
OCHACTKU JJIsi TPOIIECCOB COOpPKU U OTBepxkaAeHUs. ObecredyeHre TOYHOCTU Y3JI0B M3
KOMITO3UIIMOHHBIX MaTtepuanoB. OCOOEHHOCTH MEXaHMYECKUX COCIMHEHUN JeTalen u3
KOMITO3UIIMOHHBIX MATEPUAIIOB.

XapakTepucTUKa arperaroB Kak 00beKTOB COOPKHU.

CrpykTypa arperatoB Kak cOOpOYHOUN e€AMHUIIbI. AHAIU3 BO3MOKHOT'O YJICHEHUSI.
Br160p ycTaHOBOYHBIX 0a3 AJis MOACOOPOK. AHAJIU3 TOYHOCTH COOPKH.

XapakTepucTUKa COCAMHEHUM, aHaiu3 BO3MOXHOCTH MEXaHU3aluu UX
BBITIOJIHEHUS. BbIOOp BapuaHTa TEXHOJIOIMYECKOrO YJICHEHHUsS. Y CIOBUS MOCTAHOBKHU
JeTanei u y3jaoB Ha cOOpKy arperara. OcCOOCHHOCTH COOPKU T€PMETHYHBIX arperaTos.
HcnbiTanue repMeTuyHbIX OTcekoB. OOecreueHrne B3aMMO3AMEHSIEMOCTH OTCEKOB M
arperaTosB I10 CTBIKaM C APYTHUMH arperatamm.

3.4. Ilpoyeccvl okoHuamenbHOU cOOPKU, MOHMANCA U UCHLIMAHUS cucmem JIA.
[IpeaBaputenbHasl CTHIKOBKA arperaTtoB. TpeOoBaHMs K arperataM, MOCTYHAlOIUM Ha
OKOHYATeNbHYI0 COOpPKY. BIusHue KOHCTPYKINHU CThIKA Ha TPYJOEMKOCTb CTHIKOBOUHBIX

pabor.



MonTtax u ucneiTanus cucreM. [IonroroBka arperatoB ruiaHepa JJisi MOHTaXa
obopynoBanusi. MoHTaX TpyOOmpoBoAOB. Busl uctisiTanmii cuctem o6opynoBanus JIA.

[Ipouecchl ucnbITaHMM y3710B, arperatoB U JIA B ienoM. Bujibl 1 OCHOBHBIE 3a/1a41
ucnbitanuit  (I'OCT  16504-81): mpuemocnarounsie (IICHU), KoHCTpyKTOpCKO-
nosogounbie (KIUW), xonTtponbHO-BhIOOpOouHble (KBUW), mnepuoanueckue (I1HN).
Knaccuduxanus u o011as XxapakTeprucTiKa UCIIBITAaHUH 10 BO3/IEUCTBYIOMIUM (haKTOpaMm.
WcnbiTanuss Ha JMHEHHBIE TIEPETPYy3KH, BUOPOIMHAMUYECKHE, TEPMOBAKYYMHEIE,
KJIINMaTUYECKHE. XapaKTEPUCTUKA ITPOLIECCOB MHEBMO- U THApOUcIIbITaHui. [Ipornecc u
CpPEACTBAa HWCHBITAHUN KOHCTPYKIIMMA HA TEePMETUYHOCTh. [IOHSATHE TE€pPMETHYHOCTH,
KOHTPOJIBHOTO W TPOOHOI0 BEIIECTBA, JACTEKTOpPa TEUYEHCKAHMS. UYyBCTBUTEIBLHOCTHU
UCIIBITAaHUM, CIOCOOBI OIICHKM CTENEeHM HerepMeThyHocTH. OOImas XxapakTepucTuka
METOJIOB U CIIOCOOOB MCIBITAHUM U 00J1aCTh UX NMpuMeHeHus. Buasl ucnbitanuit JIA u
ero cucreM B mpouecce I'C. Onpenenenue reomerpuyeckux napamerpoB JIA u ero
arperatoB. KOcTHpoBKa MOCaJOYHBIX MECT JUJIsi YCTAHOBKHM IMpuOOpoB. OmpeneneHue
MOJIOKEHHUSI BEKTOPA TATH JBUTATEIIbHOM YCTAaHOBKU. ONpeeICeHNE MOJT0KEHUS LIEHTPA
Macc, CTaTUYeCKasi U AMHaAMUYecKas OalaHCHpPOBKA.

3.5. Texnonocuuecxas, nodeomoexka ceputinoco npoussoocmea. OCHOBHBIC
3a/layd  TEXHOJOTUYECKON TOJArOTOBKU cepuitHoro mnpousBoactBa JIA. Otpabotka
KOHCTpYKIuH JIA Ha TeXHOIOTUYHOCTH. [IpoekTupOoBaHe, MOHTaX U YBSI3Ka COOPOUHON
ocHacTku. [IpoexkTupoBaHue COOpPOYHBIX MpHUCTOCOONeHU. MOHTaXX COOPOUYHBIX
npucrnocoosiennii. PasmepHas yBsizka COOPOUYHBIX MIPUCTIOCOOTICHHUIA.

3.6. Vmpasnenue  paszpabomkotii, ABMoOMaAmMu3ayusl NPOEeKmMupo8aHusl,
KOHCMPYUpOB8aHus U  npouzeoocmeda. MHOTOypoBHEBOE  IPOrpaMMHO-1IENIEBOE
yhnpaBieHne pa3paboTkod. 3amaun MakpompoekTupoBaHus. I[locraHoBka 3amayu
ONTUMU3AIMU YIpaBJIeHUsT pa3padoTkoil. Jlekommosuius oOmer 3amaun. Bumabl
HEOIPEICIIEHHOCTH M UX Yy4deT. Meroabl ONTUMH3aUUU PENIEHHHM C  YYETOM
KOMITPOMHUCCHOTO XapakTepa 3aJaud, IMHAMUKH W HEOnpeAeIeHHOCcTen. MeTtoabl Ma-
TEMaTUYECKOr0 mporpaMmupoBaHusa. CTaTUCTUYECKUA METOJ MHOTOYPOBHEBOM

COTJIACOBAHHOW ONTHMMH3ALNUNA IPOECKTHBIX PEUICHUNA. METONMKN pEelIeHUs] MPOEKTHBIX



3aa4 C Y4YE€TOM pHCKa M KoMmpomucca. MeToauka KOMIUIEKCHOM ONTUMH3alNU
KOHCTPYKTOPCKO-TEXHOJOTHUECKUX NTapaMETPOB U3/IEIIHMN.

[Iytu dpopmanmzanuu npouecca NpOEKTUPOBaHUs, HeopMaTu3yemMble YCIOBHUSL.
Posb COBpEMEHHBIX BBIYMCIUTENIBHBIX CPEACTB. MaTemaTuueckas (popmMyaupoBKa 3a/1a4
IIPOCKTUPOBAHMS. J[MHAMMYECKHE METOABl ONTUMHU3ALMHA. BO3MOXXHOCTH MAaIIMHHOMN
KOMITOHOBKH.

[IpyHIMOBI  OpraHM3alMM M CTPYKTypa CHCTEM  aBTOMAaTHU3UPOBAHHOIO
npoektupoBaHusd M KoHcTpyupoBaHusi (CAIIP). Kommiekc TEXHUYECKHX CpEICTB,
MaTeMaTtuyeckoe oOecrieueHre, OaHKW JaHHBIX, TAKEThl IPUKIAJAHBIX NporpamMm. Posb
yenoseka B CAIIP.

[IpyuHuunel  pa3pabOTKUM U CTPYKTypa NAKETOB MNPUKIAJHBIX MPOTrpamM.
MonynbHbI TPUHIMI MOCTpOeHUs (yHKUUMOHANbHBIX OnokoB CAIIP. YmpaBnenue
npoueccaMu pa3pabOTKU MPOoeKTa. biok-cxemMa HEeKOTOPBIX THUIMMYHBIX KOMIUIEKCHBIX
IIPOrpaMM MPOEKTHOIO aHalu3a U cuHTe3a JIA u ero nmoacucrem.

MexaHuzanys 1 aBTOMaTH3allds TEXHOJOTHYECKUX mpoueccoB. TpeboBaHus K
KOHCTpyKuuu JIA, o6ecnieunBaroiye BO3MOKHOCTb aBTOMATH3aI[UN €T0 NU3TOTOBJICHHUS.

ABTOM&TI/ISI/IpOBaHHBIC CUCTCMBI TPOCKTHUPOBAHUA TCXHOJIOTHYCCKUX IIPOLECCOB

(ACIITII).
OcHoBHas JuTEpaTypa

1. [TpoexktupoBanue camonetoB / C.M. Erep, B.®. Mumun, H.K. Jluceiiues u
1p. M.: MammuHoctpoenue, 1983.

2. Annenuosud JI.JI. HagexxHocTh, 0€30MaCHOCTD U )KMBYYECTh camosieTa. M.:
Mammmnoctpoenue, 1985.

3. bparyxun W.II. IlpoekTtHpoBaHMe © KOHCTPYKLMUS BEPTOJETOB. M.:
O6oponusaar, 1955.

4, [TpoexTupoBanue koHCTpyKIHu camoiietoB / E.C. Boiit, A.U. Ennoryp, 3.A.
Menuk-Capkucsia, .M. Ansapaun. M.: Mamunoctpoenue, 1987.

5. Kutomupckuit I'\MI. Kouctpykius camosietoB. M.: MammHocTpoeHue,

1991.



6. Tomybes U.C., Camapun A.B. [IpoexTupoBanne KOHCTPYKIIMH JIETATEIbHBIX
armapaTtoB. M.: MammHoctpoenue, 1991.

1. Kepbep JI.JI. KommnoHoBka o0opyaoBaHus Ha camoiyietax. M.:
MammuHoctpoenue, 1972.

8. Erep CM., Jluceitue ILK., CamoitioBuy O.C.  OcHOBBI
aBTOMATU3UPOBAHHOTO MPOEKTHUPOBaHUS caMmoieToB. M.: MammHoctpoenue, 1986.

9. Mateenko A.M., 3sepeB U.U. IIpoexkTupoBanue rujpaBIndeCcKuX CUCTEM
JIeTaTeNbHBIX amnmaparoB. M.: MammHoctpoenue, 1982.

10. Cucremsl obopynoBanus neraTenbHbix ammapatoB / B.M. bekacos, A.C.
EBceeB, A.M. MarBeenko u nip. M.: Mammnoctpoenue, 1986.

11. Topenbuxk 3. IlpoexTupoBaHue  JO3BYKOBBIX  CaMoOjJeTOB. M.:
MammHoctpoenue, 1983.

12. Tmmenxko M.H., HekpacoB A.B., Pamun A.C. Bepronersl. Bwibop
apaMeTpoB IpU MPOeKTUpoBaHuU. M.: MammunocTtpoenue, 1976.

13. bormanos 10.C., Muxees P.A., CxynkoB JI.JI. KoHCTpyKIIHSI BEPTOJIETOB.
M.: Mamnoctpoenue. 1990.

14. Metonpl KOJMYECTBEHHOIO aHain3a O0€30TKa3HOCTH (PYHKIMOHAIBHBIX
CUCTEM MPU MPOEKTUPOBaHUM camotieToB 1 BeptoseToB. OCT 1 001132-84.

15. Komnres I0.H., Mummun B.I1., MatBeeB F0.A. 3agaun npoeKTHUpOBaHUS U
ynpasienus pazsutueM JI A : Vue0, nocobue / [lox pea. O.M. Anudanosa. M.: U3a-Bo
MAU, 1997.

16. Marsees HO.A. Meroabl mnpoekTupoBanust wmonupukauuii JIA npu

pazpabotke. M.: U3n-so MAU, 1992.
JlonoJiHUTEIbHAS JIUTEepaTypa

1. PykoBoacTBO 10 cepTuduKanuu ¥ HAA30py 32 MPOU3BOJCTBOM H3ICITHMA
aBranoHHo# TexHuku. AP MAK, 1997.
2. babymkun A.M. Meroasl COOpKHM CaMOJIETHBIX KOHCTPYKIHMA. M.:

Mammnoctpoenue, 1985.



3. boimos  b.B. IIporHo3upoBaHne  [JOJTOBEYHOCTHM  HANPSIKEHHBIX
KOHCTpYyKIui. KoMiiekcHoe ucciieqoBanue maccu camoiera. M.: MamuHocTpoeHue.
1985.

4. boiinios B.B., 'anuxanos I11.®., Kpsicun B.H. COopka arperatos camosera.
M.: MammHoctpoenue, 1988.

5. JIOJITOBEYHOCTh ~ MIAPHUPHO-OOJITOBBIX ~ COCAUHEHUW  JIeTaTEIbHBIX
anmapatoB / b.B. boiios. C.W. Kumkuna, I'.H. KpaBuenko u ap. M.: MammuHocTpoeHue,
1996.

6. Kpsicun B.H. Crouctsie kiieeHblE KOHCTPYKIIMM B CAMOJIETOCTPOCHUH. M.:
Mammnoctpoenue. 1980.

7. CoBpemenHnble TexHonoruu camosieroctpoenus / Koin. ast. [lox pen. A.L.
bparyxuna, 10.JI. UBanosa. M.: Mammnoctpoenune, 1999.

8. CoBpeMEHHbIE TEXHOJIOTUYECKUE MPOLECChl COOpKU IIaHepa camosiera /
[Tox pen. FO.JI. IBanoBa. M.: MammHocTtpoenue, 1999.

9. TexHonorusa caMoJIeTOCTPOCHHS: YUEOHUK JJisi aBHUALIMOHHBIX BY30B. 2-€
u3a. nepepad. u gorm. / A.JI. A6u6os, H.M. buprokos, B.B. boiinos u ap.; [loa. pex. A.JL.
AobuboBa. M.: MammHocTtpoenue, 1982.

10.  [uo6wuzos H.U., Boiinos b.B., YepnsiiieB A.B. DnekTpoMoHTaKHBIE paOOTHI
Ha JIeTaTeNIbHbIX annapaTtax. M.: MammnocTtpoenue, 1987.

11.  3epuoB HN.A. COopouHble M MOHTa)XHbIE pPabOThI B MPOU3BOACTBE
KOCMHMYECKHUX armaparoB. M.: MammHocTpoenue, 1992.

12. OCHOBBI NPOEKTUPOBAHUA JIETATENIbHBIX aIMapaToB (TPAHCIOPTHHIE
cucteMsbl): YueOnuk 15 BTy30B / B.I1. Mummun, B.K. be3epOriii, 5.M. IlankpatoB u
ap.; o pen. B.II. Mumuna. M.: Mamunoctpoenue, 1985.

13.  OCHOBBI KOHCTPYMPOBAHHUS PAKET-HOCUTEJEH KOCMHUYECKHX allapaToB:
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IIpoueaypa npoBeeHns IK3aMeHA

1. Dk3aMeH TPOBOJUTCS B OYHOM (QopMare COrjJacHO YTBEPKICHHOMY
pacnincanuio B IOYpl'Y.

2. Ilpum mnpoBeAeHUM KaHIUAATCKOTO 5K3aME€HA B ayJUTOPUH OJHOBPEMEHHO
HAXOJIATCA SK3aMEHAIMOHHAs KOMUCCUS U BCE aCTIMPAHTHI.

3. DK3aMeH MPOBOAMTCS B MUCHMEHHOM (opMme.

4. DK3aMEHAIMOHHBIA OWJIET CONEPKHUT 3 KOHTPOJBHBIX BOIMpOCa IO
JTUCITUTIIIMHAM, YKa3aHHBIM B ITporpamMMe KaHIUIAaTCKOTO dK3aMeHa.

5. ITlucbMeHHBIE OTBETHI 3AMOJHSAETCS CUHUMHU WIM YEPHBIMU YEpHUJIAMU Ha
muctax ¢popmara A4, B BepXHEH YaCTH KaXKI0TO JINCTA 3aMOJIHAIOTCS TaHHbIE — (DaMuITns,
UMs, OTYECTBO ACTHUPAHTA, WACHTU(DHUKAITMOHHBIA HOMEp. 3aTeM YyKa3bIBaeTCs HOMEpP
Owyiera TOJIYYEeHHOTO AaCMHUPAHTOM MHUCHMEHHOTO 3amanus. [lanee mwmimercs HomeEp
BOompoca. B KOHIE Ka)JOro JIMCTa OTBETA YyKa3bIBaeTCS JlaTa W CTAaBUTCSA IOAMHCH
acrupaHTa.

6. Bpewms BbIMOTHEHUS TUCEMEHHBIX 3a7aHuil cocTtaBnseT 120 MUHYT.

Kpumepuu oyenusanus

[To pe3ynbratamMm KaHIUAATCKOTO SK3aMEHA aCMUPAHTy BBICTABISICTCS OIICHKA OT
Hynsa 10 60 6amioB. MUHUMaIbHO HEOOXOMMOE KOJIMYeCcTBO OaiioB mo 60-0amibHON
cucteme cocrtapisger 40 0amioB, HUKE KOTOPBIX KAHIUJATCKUM SK3aMEH CUUTAETCs

HCCOaHHBIM. Htorosas OIICHKAa BCTYHHUTCIIbBHOI'O MCIIBITAHUSA OIPCACIIACTCA IIYyTCM



CYMMHPOBAHHS KOJHMYECTBa OaljIoB, MOJYYEHHBIX MO KaXIOMY BOIPOCY AK3aMeEHa.
DK3aMeHalMOHHbBINA OUIIET COIEPIKUT 3 KOHTPOJIbHBIX BOMPOCA, YKa3aHHBIM B IpOrpaMMe
KaHAUAATCKOro 3K3aMeHa. OTBET Ha KaXJIbld Ha BOINPOC KaHAUAATCKOTO HK3aMEHa
OILICHUBAETCS B COOTBETCTBUH CO IIKAJION OIleHUBaHUs (Tabimma 1).

Taomuma 1

bajuibl KpuTepuii BbICTABJIEHUS] OLEHKHU

16-20 JleMoHcTpanus OTIMYHBIX 3HAHUM MO 3aJaHHOMY BOIIPOCY. Y MEHUE
WLTIOCTPUPOBATH TEOPETUUCCKUE TIOJIOKEHUS ICKU3aMu, rpaduKamu,

dbopmynamu. Hlupokuit Kpyrozop mo o0CykaaeMbIM BOIIPOCAM.

12-15 | JlemoHcTpanus TBEPAbIX 3HAHUN IO 3alaHHOMY Bompocy. Hamnumne menkux

HETOYHOCTEH B OTBETE U B HIINTIIOCTPAaTHBHOM MaTCpHAJIC.

8-11 Hemoxoe 3nanne Bompoca, HO ¢ 3aMETHBIMU OIITHOKaAMH.

o-7 Cnaboe 3HaHUE U TIOHUMAaHKUE paccMaTPUBAEMOro BOIpoca, co

3HAYUTEIBHBIMH OITUOKAMU

0-4 He3naHne n HEMOHMMaHKUE paccMaTPUBAEMOTr0 BOIIPOCA.




