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BBEJEHHUE

PaccmaTpuBaeTcss HOBass NPOEKTHAas MapajgurMa, HalpaBl€HHas Ha CyLIECTBEHHOE
COKpalleHHe BpEeMEeHH pa3padOTKHM TNPOAYKIMH W  ONTHMHU3ALUIO €€  XapaKTePHCTHUK.
IMocnenoBarenbHO ~ OOCY)KIAOTCSL  KJIIOYEBbIE  TEPMHHBI W OCHOBHBIE  HAIPaBIICHHS
COBEPIICHCTBOBAHUS MTPOLIECCA MPOEKTUPOBAHUS CIOKHON HAYKOEMKOH TEXHUKU.

TepMUHBL «HpOeKm» W «HNPOEKMUPO6AHUE» WCIOJb3YIOTCS B COBPEMEHHOM HAayudHOM,
OKOJIOHAYYHOM U MOBCEIHEBHOM SI3BIKE OYE€Hb LIUPOKO, U B PA3JIMYHBIX KOHTEKCTAaX OHU UMEKOT
cBon 0coOeHHOCTH. JIF0oOOMBITHO, YTO TOMBITKA aBTOpA MPU NMPOBENECHUH CEMHUHAPOB HAa Kypcax
MOBBIMIEHNsS] KBaJH(PUKALMK Ui CIELHATUCTOB YCJBIIATE ONPENeIeHHe 3TUX TEPMUHOB OT
COTPYHUKOB KOHCTPYKTOPCKHX OOPO, IUIsI KOTOPBIX IPOEKT» M (IIPOCKTHPOBAHUEY SIBIISTFOTCS
NPEeAMETOM TPYAa, KaK MPABUIIO, BBI3BIBAIOT OOJBIINE 3aTPyAHEHUS. B TO ke BpeMs 3TOT BHA
IESATEIbHOCTH SIBJSIETCS OMHHMM M3 OCHOBHBIX B JKM3HHM LIMBHJIM30BAHHOTO COOOIIECTBA JIFOASH U
MO3TOMY 3aCIYKHBAET TJTyOOKOTO M3YYEHHUS U MIOCTOSTHHOT'O COBEPLICHCTBOBAHMSI.

OTcyTcTBHE 4YeTKUX OIpelneNieHu TepMHUHA «IPOEKTUPOBAHUE» U psAfa BaKHEHIINX
MOHATUH, CBSI3aHHBIX C HUM, CAEPKUBAET Pa3BUTHUE STOTO BUAA NEATEIBHOCTH Kak Hayku. Ilepsrie
MONBITKK Hay4YHOI'O MOAXO0AA K MPOEKTUPOBAHUIO MOXKHO HalTu yxe B XVII Beke. Hanpumep, emie
B 1638 rogy l'anuneil paccMatpuBan psii 3aa4 O palMOHAIBHOM PAacCHpefesieHHH MaTepuaia B
Oanmkax. Bo Bropoit monoBuHe XX Beka MOSBUJIACH CEpUs KHHUT WM CTAaTeH, MOCBSIIEHHBIX
OCMBICIIEHHUIO ATOrO BHMIa dYesioBeueckoh aestenbHOCTH [1]. B kHure [2] mMoskHO HaWTu Oojee
JeCATKa ONpEeAeNICHUN TMOHATHS MPOSKTHUPOBAHUSA. DTOT BCIUIECK MyOJHMKAIMi B KaKOW-TO Mepe
MOXXHO VyBSA3aTb C IOSIBJICHHEM BBbIUUCIUTENBHON TEXHHUKH, KOTOPOE€ YCKOPHWJIO HpoLece
repepacTaHys IPOEKTUPOBAHMSI U3 UCKYCCTBA B HAayKy. 3/1€Cb XK€ CTOMT OTMETHUTb IOSIBJIEHHUE B
STOT TEPUOA TaKUX OONACTed NPUKIAIHOW MATEMAaTHKH, KaK CHCTEMHBIH aHaiIu3, HEIMHEHHOEe
MaTEeMaTUYECKOe MPOrpaMMHpPOBAHUE, UCCIENOBAaHUE ornepauuil u psn apyrux [3, 4]. B pamkax
OAHHOTO Y4eOHOro TOCOOUsl HOO  Mpoekmuposanuem Oyoem HOHUMAMb — OesimeabHOCHb,
HANpAaenennyio Ha 66100p MAKOL CIMPYKMYpPsl U MAKUX NAPAMEMPOE  CO30A60eMO20 U30eNUsl (Unu
HPOOYKMA, KAK CeHyac MpUHAmo 20680pumv 6 COBPEMEHHOM 0el060M U MEXHUYECKOM A3bIKAX),
KOmopuie  06ecnevueam  IKCMpemMym KaKou-1bo  xapakmepucmuke Uil  C6epmKe
XAPAKMeEPUCMUK  5MO20 U30eUA U YOOBIeMBOPSION 6cem mpebosaHusIM, NPeObABIAEMbIM K HEMY,
KOMopbwie 3anucbi6aemcst, Kak npasuio, 6 euoe nepasencms [S).

B HenuHeliHOM mpOrpaMMHpPOBaHUU ONTHUMHU3UPYEMYIO XapaKTEPUCTUKY NMPHUHSITO Ha3bIBaTh
yeneeoil (ynkyuell WM Kpumepuem OnMUMAIbHOCMY. 3aMETHM, YTO LeJeBble (PYHKIMHU MOTYT
ObITh cCaMbIMU pa3HoOOpa3HeIMU. Hanpumep, npu nedpunure BpeMeHH, HeaeBOH (yHKLNEH MOXKET

OBITh BPEMA OTBICKAHUA J000ro peUiC€HNs, YAOBJICTBOPAOLICTO OIPAHUYCHUAM. Baxkno ITOHUMATh,



YTO TJIaBHOE B NPOEKTHPOBAHUH — 3TO MPHHATHE pelleHuH. PemeHuss MOTyT MPHHUMATBCS
OCO3HAaHHO WJIM HEOCO3HAHHO, HO B NPUHSTHH PELICHUH BCErga NMPUCYTCTBYIOT T€ WM WHbBIE
NPEAOYTEHUSI.

CTpyKTypBl M BEJIHYHHBI, KOTOPBIE BBIOMPAIOTCS B MpPOLECCE ONTHMM3ALNH, HA3bIBAIOTCS
npoexmusvimMu nepemennvivy. Hampumep, Tpu NMPOEKTUPOBAHUU CaMOJIeTa LENeBOH (yHKUUEH
MOXeT OBITh Pacxoj TOIUIMBA Ha MEPEBO3KY OAHOIO MACCaKMpa HA OAMH KUJIOMETP, MPOEKTHBIMU
NEPEMEHHBIMH — T€OMETPUYECKHE MapaMeTpbl BHEINHEro OONMKa W MHOXKECTBO JAPYTHX
NapaMeTpoB, OMUCHIBAIOIINX KOHCTPYKLUHMIO. B KauecTBe OrpaHMYeHUN — OOCTATOYHO Mallble
CKOPOCTH B3JIeTA W TMOCAAKH sl obecredeHus Oe30macHOCTH, HeoOXoaumasi MPOYHOCTh
KOHCTPYKLIUH H T.JI.

[on «cmpykmypoiy npu ONTHMH3aLUN OOBEKTOB TEXHUKH OOBIMHO NMOHUMAETCS T€ CBOHCTBA
00BEKTa, OMUCAHMSI KOTOPBIX COAEPIKAT THUIBI OTAEIBHBIX 3JEMEHTOB, X KOJHYECTBO U CHOCOOBI
coeanHeHUs1 Mexny codoil. Hanpumep, crepkHH, padoTaroKe TOJIBKO HA PACTSKEHHE U CXKATHE,
MoryT 00Opa3oBbIBaTh (pepMbl pasnuuHON KoHpUrypauun. CmpykmypHas onmumu3ayus OYE€Hb
TPYAHO moxanaercs popMaiu3aniy, TaK Kak TPYIHO NMPEAJIOKUTh TAKOE MPOCTPAHCTBO MPOEKTHBIX
NEPEMEHHBIX, Pa3HbIM YHCJICHHBIM 3HAYEHHMSM KOTOPBIX COOTBETCTBOBAIHM OBl pa3JIMYHbIE
CTPYKTYPBL

B mocnennee BpeMs A ONMMCAHUS U PELISHHS TPOSKTHBIX 3a7a4, B KOTOPBIX BHIOUPAIOTCS HE
TOJIBKO CTPYKTYpPBI, HO U TaKHe NapaMeTpbl KOHCTPYKIHMH, KaK KOOPIMHATHI Y3JIOB COCTUHEHMS,
dopmMa OTHENBHBIX MOHOJHMTHBIX 3JEMEHTOB M T.I., HAYMHAET HCIIOJNb30BAThCS TEPMUH
KMONONOUYECKASL ONMUMUZAYUSA» C COOTBETCTBYIOIIMMH HOBBIMH METOJAMH. 3aMETHUM, YTO TaKOe
OTIpeieNIeHNE HE BIIOJHE COBIAIAET C ONMPEAEIEHHEM TOMOJOTHH B MAaTEMATHKE.

Jlns pelieHus mapamMeTpHuecKux 3amad paspaboTaHO MHOXKECTBO PA3JIMYHBIX HYHCIEHHBIX
METO/IOB U MPOrPaMMHBIX MPOAYKTOB. B 3TUX 3amadax st onpeoenennoil cmpykmypusl NILYTCS
ONTHUMAJIbHBIE 3HAYEHUS TApaMeTPOB OTHENBHBIX 3JIEMEHTOB, KOTOPbIE TNPUHUMAIOTCS 32
NPOEKTHBIE NepeMeHHble. Hanpumep, Al CTPOUTENbHOW KOHCTPYKIUH — (epMbl — B 3TOH POJH
MOTYT BBICTYIAaTh IUIOLIAIN TONEPEYHBIX CEUYEHUH CTep)KHEH M KOOpPIWHATHI y3JoB. PerneHue
TAKUX 337124 YK€ BXOIUT B MIOBCEJHEBHYIO POSKTHYIO MPAKTHUKY.

YuebHoe mocodue CoaepIKUT CEMb IJIaB.

B mepBoii riaBe paccMaTpuBaeTcs CyIIHOCTb M COBPEMEHHAs MapagurmMa MpOEKTHPOBAHUS
JIETATENIbHBIX AMapaToB, TUIOBbIE MPOEKTHbIE MPOLEAYPHI, KOHLEMIUS «TOUYHOTO MOMAaHusS) B
KOHCTPYHPOBAHHH, COBPEMEHHOE COCTOSIHHE TEOPUH ONMTHMAJIBHOTO MPOESKTHPOBAHUS JIETATEIbHBIX
anraparos.

Bropas rnmaBa mocBsilieHa OCHOBaM AaBTOMATH3MPOBAHHOTO MNpoekTupoBaHus. ComepikuT

ONMUCAHUE TMPUHLUIIOB CHCTCMHOIO MNOAXOHda, 3ada4d aBTOMATU3HUPOBAHHOI'O MPOCKTHUPOBAHUA,



CTaZiuil  NPOEKTUPOBAHMSI  KOHCTPYKLMH,  CTPYKTYpbl  CHUCTEM  aBTOMAaTHU3MPOBAHHOIO
IIPOEKTHPOBAHUS JIETATEJIbHBIX alapaTos.

B Tperbell rmaBe paccmaTpuBaeTCs MaTeMaTHUeCKOoe O0eCleueHHe aHajm3a MPOEKTHBIX
pemennii. Jlaercs  kmaccupuKauus — MOAENEH, HUCIONb3YeMBbIX MPH  KOHCTPYHPOBAHHH,
AHATM3UPYETCs  aIeKBATHOCTh MATEMATHUYECKHUX MOJENeH, pacCMaTPUBAIOTCS OCOOEHHOCTH
MOJIEJIMPOBAHUs JIeTaTeNbHBIX alNapaTroB, B TOM YHCJE C UCIOJIb30BAHHMEM HAa PAaHHUX CTaAMIX
pa3paboTku neopMUPYyEMOro TBEPIOTO Tejla NEPEMEHHON IMIIOTHOCTH (KOHTUHYAJIbHON MOEIH).

B uerBepToOIli raBe paccMaTpUBAIOTCS TEOPETUUECKHE OCHOBBI CUHTE3a MPOEKTHBIX PELISHU.
QopMyIUpPYIOTCS  3a7auyd  ONTUMM3AallMM B  TEPMMHAX HEJIUHEHHOro MaTeMaTH4ecKOoro
NPOTrPaMMHUPOBAHUS, MPUBOAUTCA 0030p METOAOB ONTHMAJIBHOTO MPOCKTUPOBAHMS JIETATEIBHBIX
anmnaparoB, 00CYKIa0TCs BOIMPOCH! TECTUPOBAHUS AJITOPUTMOB ONITUMH3ALHH.

B narofi rnaBe wu3nararoTCs IpUEMbl HHTEPHpPETALMU Pe3yJibTaToOB, IOJY4YEHHBIX Ha
MaTeMaTHYeCKUX MoAesxX. [IpuBOIATCs TeOpeTHYeCKne OCHOBBI HCIIOJIb30BAHMS CHeH(PUIeCcKOro
KPUTEPHsI «CHIIOBOH (pakTOP» M MPUHIMIHUAIBHO HOBOTO KpUTEpHs «Oe3pa3MepHbIii KO3 PUIIEHT
crIoBOrO (hakropa» ays HaydHO-OOOCHOBAHHOTO BBIOOPA CHJIOBBIX CXE€M, HAKOIUICHHs 3HAHHWHA O
PALMOHABHBIX KOHCTPYKLIMSIX W OLEHKH OTHOCHTENbHOH M a0COJMIOTHOH MacChl KOHCTPYKLIMH
JIETATENbHBIX aIapaToB TPAIULMOHHBIX M OPUTHHAIBHBIX (POPM M KOMITOHOBOK. IIpemmaraercs
METOJMKa CHUJIOBOTO aHAJIN3a KOHCTPYKLUH JIeTaTeNbHbIX alNapaTos.

Illectras rnaBa MOCBsLEHA PEIIEHUIO NPOEKTHBIX 3ahad. PaccMaTpuBaroTCs 3aAaudd ydera
BIMAHUS nedopMalMii KpbUla Ha HArpy3KH, NMPOEKTHPOBAHHUS PAIOHAIBHBIX CHIIOBBIX CXEM,
BECOBOTO aHAJIM3a JIETATEIbHBIX aIapaToB, CTPYKTYPHOH MOAM(PUKALNK KOHCTPYKLUUH I10
TpeOOBAHUSAM JKECTKOCTH.

B cenpmoll rnaBe paccMaTpUBAIOTCS BOINPOCHI HHTErpalMd JaHHBIX O KOHCTPYKLHUSX
neratenbHbIX anmaparoB. Jlaercs mousitue o CALS-TeXHONOTHsIX, MPUBOAUTCS KpaTKuii 0030p
PDM cucrem, paccmarpuaroTcsi ocobeHHoctu unterpaunu CAIIP u cucrembl ynpaBieHuUs
WH)KEHEPHBIMU JaHHBIMU.

ITocobue kacaeTcst IIHPOKOTO Kpyra BONPOCOB MW 3aBEPINAETCS CIIMCKOM OCHOBHOH
aurepatypel. IIpu cocTaBneHHMH 3TOrO CHHCKa W3 OrPOMHOIO KOJMYECTBa MyOJIMKamMi IO
paccMaTpuBaeM BOIIPOCAM, aBTOPHI OTAABAIH MPEANOYTEHHE YIeOHNKAM, a Takyke MOHOTpadusaM u
O0030pHBIM CTaThsIM C OOJBLIMM KOJMYECTBOM CCBUIOK Ha PabOTBI POCCUHCKHUX U 3apyOeKHBIX
yUEHBIX.

YuebHoe mocoOue mpeaHa3HAYEeHO Jisi COBEPIICHCTBOBAHUS OOPa30BATENBLHOTO MPOLECca
MOATrOTOBKU aCMHUPAHTOB MO Hay4yHOU crnenuaibHocTH 05.07.02 — IIpoekTupoBanue, KOHCTPYKLHUS
U TIPOM3BOACTBO JI€TaTeNbHBIX armapaToB. IlocoOue HamMcaHO Ha OCHOBE OINBITA ABTOPOB IO

Y4acCcTUIO B IPOCKTUPOBAHUHN CAMOJICTOB, SKCIICPTU3C HAYYHbBIX pa60T U npenogaBaHUUN MPOCKTHO-



KOHCTPYKTOPCKHUX AUCLUITINH. Ha ocnHoge 3TOTrO omeiTa ¢ YBEPECHHOCTBHO MOXHO T'OBOPUTH O TOM,
YTO HABCACHUEC TOPsAAKa B 0a30BBIX TEPMHUHAX CHOCO6CTByeT q)OpMaJ'II/ISaLII/II/I U MaTEMaTH3alluH

npouecca NpoCKTUPOBAHUA, OAHO3HAYHOMY IMOHUMAHUIO 3a4a4 U YCICITHOMY UX PCHICHUIO.
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1 CYITHOCTH MPOIECCA MPOEKTHPOBAHUS KOHCTPYKITUM JIA

1.1 DTanbl :KU3HEHHOT0 HHUKJIA MPOMbINLIEHHBIX H31eJIHH

B cootBerctBun ¢ mexnyHapomaHeiM craHgaptoMm ISO 9000 mop KU3HEHHBIM LIMKJIOM
MPOAYKIMK TMOHUMAETCS] COBOKYITHOCTH TMPOLIECCOB, BBIMOJHAEMBIX OT MOMEHTA BbBISBIICHUS
notpeOHOCTe o0ImecTBa B OMNPEAENIEHHOW MNPOMYKIUKA A0 MOMEHTAa YIOBJIETBOPEHHS 3THUX
noTPeOHOCTEN W yTHIIU3AUN TPOAYKLIUH.

BrinenstoTcst OqMHHAANATE OCHOBHBIX CTAIMH JKU3HEHHOTO IIUKJIA MPOMBIILICHHBIX H3IEITHIl;
MapKETHHT, MPOEKTUPOBAHUE, TUIAHUPOBAHUE M Pa3padOTKa MPOLECCOB HM3TOTOBJIEHUS, 3aKyMKa
MaTepUaIOB U KOMIUIEKTYIOUINX,; MPOU3BOJCTBO, VIAKOBKA U XPaHEHHE, peau3allus, MOHTAXK U
BBOA B OKCIUTyaTallUIO, TEXHUYECKas IMOMOIIb U CEPBUCHOE OOCITyKMBAHHE, MOCIEMPOIAKHAS
AESATEIbHOCTD WJIHM HSKCIUTYaTaLVst, yTHIN3ALHs U mepepaboTKa B KOHIIE TTOJIE3HOTO CPOKA CITYKOBI.

[Moxkanyii, caMbIM Ba*KHBIM 3TATrlOM >KU3HEHHOTO ITUKJIa MPOMBIIICHHBIX U3JEINN SIBISETCS
npoektupoBanue. ViMeHHO Ha 3Tame pa3paboTku O0ECTeYMBAIOTCS XAPAKTEPUCTHKU H3AEINHS,
NPUBOIAIINE B JalbHEWIIEM K YIOBIETBOPEHUIO TOTpeOHOCTEeW ofmecTsa B mpolecce

NAJIbHEUIIIUX HTAMOB KU3HEHHOI'O LIUKJIA.

1.2 TpeGoBaHusi K 00beKTAM NPOEKTHPOBAHMS

O} exTHBHOCTh MPOEKTHUPOBAHUS KOHCTPYKIMH BO MHOTOM OOECIeuMBaeTCs BbIOOPOM
paIMoOHAIPHON CHJIOBOM cXeMbl. CHJIOBasi CXeMa OMPEAeNsieTCs] KOJUYECTBOM M THUIIOM CUJIOBBIX
3JIEMEHTOB, HX PACIOJIOXKEHUEM B MMPOCTPAHCTBE U CIIOCOOAMH COSTUHEHUST MEKAY COOOH.

BonbmMHCTBO KOHCTPYKIMIA JieTaTeNnbHbIX ammapatoB (JIA) mo cBoell mpupoae sBISIOTCS
TOHKOCTEHHBIMH M O€3MOMEHTHBhIMU. Tak, KpbUIbs COBPEMEHHBIX CaMOJIETOB HMEIOT OYEHb
CIIOKHYIO KOHCTPYKIMIO KaK MO HAJTMYHUIO MHOXKECTBA TIOJBMKHBIX YaCTeH, CBSA3aHHBIX ¢ OpraHaMu
VOpPaBJIEHUST W YAYYIICHHS a’pPOANHAMHYECKUX XapPaKTEPUCTUK, TaK W TIO BHYTPEHHEMY
YCTPOKCTBY, CBSI3AHHOMY C BBIPE3aMHU W y3JIaMH MPUJIOKEHUST COCPEIOTOYSHHBIX CHJI OT INACCH,

JOBUraTeNeu u rpy3os, pucyHok 1.1.
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1 — nonxepon, 2 — cTpuHrep, 3 — 3aKpbUIKH, 4 — HHTEPLENTOPEL, 5 — 3JIEPOH,
6 — oOmmBKa, 7 — IPEAKPBUIKH, 8 — MIJIOH KPETUICHHST ABUTaTEs.

TunuaHass KOHCTPYKIMS KPbLJIA COCTOUT U3 OOLIMBKU U KapKaca, KOTOPBIA B CBOK O4Yepenb
COCTOUT U3 JIOH)KEPOHOB, HEPBIOP M CTPHUHIEPOB. XOPOIIO CHPOCKTHPOBAHHBIE ABHUALIOHHBIE
KOHCTPYKLIUH C BBICOKUM BECOBBIM COBEPIIEHCTBOM, KaK MPABHIIO, MPEACTABISIOT COOON aHCaMOIb
CTEP)KHEBbIX M TOHKOCTEHHBIX 3JIEMEHTOB, pPa0OTAIOIIMX MPAaKTHYeCKH Oe3MoMeHTHO. Mx
MOMEHTHast paboTa MO BO3MOXKHOCTH OTPAHUYHMBAETCS TOJIBKO BOCIPUATHEM MECTHBIX Harpy30K.

OOwmmBKa SBJIAETCS OCHOBHBIM KOHCTPYKTHUBHBIM 3JIEMEHTOM COBpEeMeHHOro kpsuta. OHa
BBINOJIHSIET MHOTHE (YHKIMH [6]: CO3aeT BHEITHIOK MOBEPXHOCTD KPbLIa, TPEOOBAHMS KauecTBa K
KOTOPOH OYEHb BBICOKH, BOCHPHUHHUMAET MECTHYIO BO3AYIIHYIO HArpy3Ky, y4acTBYeT B OOmei
paboTe kpbula Ha W3TMO, BOCHPUHUMAS YCWJIMSI B HANpPAaBJIEHWH €ro pasmaxa, oOecrnednBaeT
KPYTHJIbHYIO JK€CTKOCTb KOHCTPYKIHHM; oOpasyer Oaku i ToruinBa. Jlonst OOIIMBKU COCTaBISIET
30...40% ot BCel Macchl KpbLia.

KoOHCTpYKTHBHO OOIIMBKA YaCTO BBIMOJIHAETCS B BHJIE JINCTOB NOCTOSIHHOM TOJIIUHEL B 3TOM
Cllydae COXPAaHSIIOTCS Haeapmoeannvie (HaKJIEMaHHbIE) B MPOLECCe MPOU3BOACTBA BHELIHHE CIIOU
Marepraja CO CXXHMAIOUIUMH OCTAaTOYHBIMH HAMPSDKEHUSIMH, YTO TOBBIAET CONPOTHBIICHHE
ycTaiocT. JIMCTbI OOBIYHO UMEIOT MIAKUPYIOUUill CIIOW U BBICOKOKAQYECTBEHHYIO aHOAHYIO TUICHKY,
410 00ecreunBaeT BBICOKYIO KOPPO3MOHHYIO CTOWKOCTh. HemocTaTok MUCTOB — U30BITOUHAS Macca
B HEZIOTPY KEHHBIX 30HaX.

OOWMBKK C MEPEeMEHHOH TOJIMUHONW HM3TOTABIUBAIOTCA XUMHYECKUM WIH MEXaHUYECKUM
¢dpe3epoBaHreM. ITO MO3BOJSIET MPOSKTHUPOBATh KOHCTPYKIUH MEPEMEHHON TOJIIUHBI, OJU3KHE K
paBHONPOUHBIM. OTHAKO Ps LEHHBIX KaY€CTB JIMCTOBBIX OOLIMBOK YTPAUYUBAETCS, M UX YACTHUHOE
BOCCTaHOBJICHHE TpeOyeT YCIOKHEHHS TPOU3BOACTBA.  ApodecTpyihiHoW  00paloTku u

JOMOJHUTEIBHOM 3aLIUTEI OT KOPPO3HH.

12



OnpeneneHHbII KOMIIPOMHCC TPENCTABISIIOT —KJeeHble OOmMBKH. ToycTass OOIIMBKa
oOpasyercss M3 HECKOJBKHUX CJIOeB TOHKHMX. Takue OOIIMBKH TMOTEHLUHAJIbHO HMMEIOT MHOTO
nocToMHCTB. HO moka ux mpuMeHeHHe OrpaHuveHo.

I[Ipn w™amoit BenmuuuHe KOIDDuyuenma
HANPSCEHHOCU (oTHOLIEHNE HIOTOKA

CKUMAarOImMnux YCI/IJII/Iﬁ K TPOTAXKCHHOCTU HX

NEeNCTBUSA [7D HaUOOJIbIITUM BECOBBIM
COBEPILIEHCTBOM obnamaroT TPEXCIONHbIE
OOIIMBKH, COCTOSIIIHE W3 JIMCTOBBIX HECYIINX
CJIOEB W COTOBOTO WJIHU  MEHOIIACTOBOrO
3aI0JHUTENISA, PUCYHOK 1.2.

[IpuMmeHeHNe  TPEXCIOWHBIX  OOIIHMBOK

0oco0eHHO  1enecoodpasHO B KOHCTPYKLHMSIX

CBEPXJIETKHUX JieTaTeNbHbIX anmnapaTos.
Pucynok 1.2 — Tpexcrnoiinbie OOIHUBKU

BrikneeHHas MX KOMIIO3ULMOHHBIX MaTepHasoB
no gopme npoduIIs KpbUla TPEXCIOWHAS KOHCTPYKIUS MPEACTABIsET cOOOH 00OJIOUKY, KOTOpas
MOXKeT 3pPEKTUBHO paboTaTh MOUTH O3 Kapkaca.

OCHOBHOE Ha3HAYECHUE JIOH)XEPOHOB — Mepeada Mmepepe3blBaAlOLINX CHII B KPbLIE (B MOJIETE —
NOBEMHOM CHIIbI). J{ONIs JIOH)KEPOHOB OT BCEH MAacChl KPbUIa M3MEHSETCS B IIMPOKOM JTHAINa30He
ot 10 no 30%.

Ecnu oOmmBKa M CTPUHTEPBl OTHOCHUTENBHO CiIa0ble, TO JIOHKEPOHBI BOCIPHHUMAIOT

OCHOBHYIO 4aCTb I/ISFI/I6aI-OH_[eFO MOMECHTA, W TaKHU€ KOHCTPYKIHU TIPHUHATO HA3bIBATH

JOHXePOHHBIMU. KOHCTpYKIIHA JIOHXKEPOHA COCTOUT U3 MOSICOB, CTEHKHU U CTOEK, PUCYHOK 1.3.

Pucynok 1.3 — KoHcTpykuus JoH>XKepoHa: / — CTeHKA, 2 - NOsC, 3 - CTOMKA
CTeHKka CIYKUT Ui Tepenadu TepepesblBarolneid cuiibl U pabotaer Ha casur. Ilosica

paboTalOT Ha pacTshKeHUe-Ckatne. MUHHUMANTBHOW Maccoil oOjamaeT mMmomepeyHoe CeueHHe,
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