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BBEJIEHHUE

IIpoekTapoBaHHe Z. 370 HCKyCCTBO, MOA0GHO J060MY APYroMy Hs
BHAOB TBOPYECKO# AeATONHLHOCTH YeJIOBEKa.

Tasanm, edoznoeenue, o3aperue... ClIOBA, ¢ KOTOPHMH MK BCTpe-
gaeMcA NPH ONACAHHE JEATEALHOCTH IIOBTOB, HMHCATENEH, & TAKKe Ta-
KHe MOHATHA, KAK MACMeEpCmeo ucnosnumessn (KOTRa pedus HAET, K
IpEMepY, 0 MySHKAaHTe), B PaBHOA Mepe MOryr GHTL HPEMEHHMH H
K npojeccmd HHIKEHepa.

Bennknit Jleomapno na Bmmum cumTan ceGa mpempe BCero HHKe-
HEPOM.

HickyccTBo Hennsn pasfennth Ha Golee CAOKELE HAM MEHE® CHOXK-
HHe BEJH, HO KaKEN# H3 BEXOB HCKYCCTBA EMEeT CBOH BAKOHM Ma-
crepcTBa, H a1060fi YenOBeK, MOMeNABIIMA 3AHATHCA TBOPIECTBOM, obsa-
3aH HMX 3HATH. Muoro ropopar 06 mETyEnEE. [la, oma cymecrsyer.
CkaskeM NpAMO, CErORHA MH He MOKeM OGOCHOBAaTH HPHPOAY 9TOro
AIBJIGHAA, HO OT STOr0 OTPHIATh CBOHCTRO HHTYHIME HJIH CIOCOGHOCTH
npenprfenus HenbsA. CirmkoM y6epaTe bHE NPEMOPH 6necTamed mu-
JKeHOPHOH NeATENLHOCTH HPAKTEIECKH BO BCEX O6NAcCTAX TOXHHKH.

Iomo6HO TOMY, KAK UejOBeKa y4aT HCKYCCTBY TAHIA HJIH HIpe Ha
CKPHIIKE, MOKHO HAYIHTh B HCKYCCTBY NpOexTHpoBaHEA. B Hammx
KOHCTPYKTOPCKHX 610po ecTh TaKoe NOHATHE: KoKcmpysmop om Goea.
OHO HepganeKo OT HCTHHH, B TOYHO SHAK — TAKOH dYejoBeK aw06ET
cBOe [{eJI0, CBO® NPH3HAHH®.

Hrak... ‘



IIpEctynas k pafore Hag IPOGKTOM, KOHCTPYKTOP ROJIKEH 3HATE
TEXHOJNOTHIO NPWHATHSA., POIICHHS. '

Iocrapaiitech cHOpMyIBPOBATH AJIA ce6s (B OKpYKAIONAX) OTBETH
HAa BONPOCH B TAKOH IOCHEOBATENLHOCTH:

— mens,

— sajaud,

— MeTOfH. .

Or uerkOoCTH CPOPMYAHPOBAHHEIX OTBETOB IO HEIAM H 3ajavaM
Ipeke BCEro 3aBHCHT ycHeX Aeia H apeKTEBHOCTE Bamiedl AEATeNLHO-
CTH. .

O merojax — B KOHEYHOM CYeTe '— ® mofimer peus B BTOH KHHTe.

TlonATHe <meib PaGoTH» BO3MIABNAET HOPAPXHIECKYI NEPAMEAY IO-
cefoBaTenbHOCTE AeicrpEil. O603HaTeHHAS BAME N5, GesycnoBHO, KO-
jkHa GHITH COPEEHTHPOBAHA HA KOHEWHRIH Peayabrar. Camo coGoi pa-
symeercs, uro nioGas paGoTa MOMeT CONEPIKATh MOCHEAOBATENLHYN
mens melell, Kax YFOAHO AETANHSHPOBAHHKIX, OIHAKO 9TO HO MOHAOT
ofugero MOAXORA. .

Pas6menme mpomecca Ha HOCTe[OBATENbHNE BTANH OYeHB BAKHO
I HAYRHAOIIEX MPOCKTHPOBIIEKOB, IOCKOIEKY 9TO MO3BOIAET COCPOE-
AOTOYHTHCA HA IOMCKE POIICHHEA M TAKAM 06pasoM KECHEILIEHEPOBATH
cBoe MHIIJIeHHe., YMeHHe pPACYJeHATh NPONECC NPHXOAHT C OHLITOM:
3fech HeT W HO MOJKeT OHTh YeTKHX peKOMeHJ{anmi. '

Bu ofssaHm BepATh B TO, 9TO Keib PeANBHO NOCTHKHMA, JAKE
6CJIE HTO HAYYHHIH IOHCK. ’

TexumuecKH#i B TEXHOXOTHYECKHH ypoBeHb, PABHO KAK H 3aTPATH,
KOTOpHE BH IJAHEpYyeTe COBEPIIETh, IOMOTYT BAM OIGHHATE nexecoo6-
pasmocTs sagymannoro. He orsampaiitech — BOMCTHHY HCKYCCTBO IPO-
eKTHPOBAHAA €CTh MCKYCCTBO KOMIPOMHCCOB.

ABBanmOHEOe IPOH3BOACTBO B CHIY CBO®H cnenaduKE TpeGyer
BHCOKHX KADHMTAAbHHX 3aTPaT, OAHAKO H OHH COCTABJIAKT TONBLKO
20—30% o6mux 3aTpaT, KOTOpHe HeoGXOHMO IPeLyCMOTPeTh, ¢ ydo-
TOM SKCIUIyATAI[ME, HOAREP/KAHAA HeOOXOJHMOro YpPOBHA 6esonacHo-
CTH TONeTOB, DeMOHTA H T.I., MO3TOMY B ofa3aTennbHOM MOPAAKe
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cllefiyeT ONpefeANTs SaTPAaTH HA HOIep)KaHEE HAPKA JIA B Teuenmme
BCEro HSHEHHOID NEKIA. . g
CoBpeMeHHAs ABHAKOMIIAHHA MJH KPYIHEHE norpeGuTenE, X NpE-
Mepy BoeHHO-BOSAYNIHHE CHIH CTPAHH, B CIEHADHE 6ynymero Kms-
HEHHOTO IHKIA CTAPANTCA yIecTh BCe BOSMOKHKE KOINEINE, KOTODHI®
HeH36eXHO CKAXKYTcA HA sarpatax: HHQIANHIO, BHEY)XJACHHEHE Npo-
crom, yrpary vacTH mapka JIA, BOSMO)XHO® YAOPOAHEE 3ANACHHX a-
creit m MHOroe Apyroe. UeM ToIHeg¢ H npefycMOTPAETeNbLHES Gyner BH-
nonHeHa 8ra paboTa, Tem Jydime. :

Ige 66 HE NpEMeHANAch ABHANHOHHAA TEXHHKA, B BOGHHON HJM
rpapanckoit o6xacrs, paGora, BHIONHEHHAA €0, ONEHHBAETCH B 3a-
Tparax, KoTopse HeOOXOREME o6mecrsy sammatats. ¥ ecim o6mecTso
MEpETCA ¢ HeOGXONHMOCTHIO NAATHTH 34 pa6oTH, BEINONHAEMHE ABHA-
nHeil, TO 9TO COBEPIIEHHO HE SHAYAT, ITO OHO TOTOBO IUIATHTE awbywo
neny. ViMeHHO YCIOBHA PHHKA AT BOSMOKHOCTH ofmecTBy . ¢HAETH
y3[edKys Ha pOCT HEH.

HKomkypenTtocmoco6HOCTs — HAWrIaBHeHIAs 3ajata, KOTOpad pe-
maercs NpE A1060M NPOGKTHPOBAHEHE Yero-To HOBOrO. ’

B apmanmue uame BCero KpPHTepHeM BHICTYNAET CTOHMOCTH Yaca
SKCILTYaTAIHE JIETATENLHOTO ANIAPATA. CnefoBaTeALHO, YeM JemeBle
Bama KOHCTPYKIHA, 4eM JONATOBeYHee OHA, TeM MEHBLIIe TPYAOOMKOCTh
ee ofcay)KEBaHMA, YeM HE)Ke 3aTPaTH Ha o6cayXHBAIMIEE IepCOHAJ,
TeM OHA REITOXHEE. ‘

Pa6ory, BHIOJHAEMYI0 B TeYeHHe Yaca SKCIIyaTAlHH JIA, np=-
HATO CYHTATh YACOBOH IPOHSBOXHTENBHOCTLIO.

Beamunna a6coMOTHO BCOX S8ATPAT, KOTOPHE BHHYK/6H HECTH dKC-
mryaranT JIA (aKcIUTyaTamEOHHEI® SATDATH, SATPATH HA TOILUIMEO, JHJ-
KOCTH H Tashl, a9pPOXPOMHEIe YCHYTH, 8aTPaTH Ha A[MEHHCTPARHI0 H
IepCcOHAJN, CTPAXOBKH H T.Ji.), OTHECEHHAA K OJ(HOMY 9acy SKcILTyara-
IHE H, NOfeJieHHAA HA YACOBY HPOH3BOJMTENLHOCTH, AAeT HAM. BKO-
HOMEYECKYI) XAPAKTODHCTHKY NPOAeNaHHOK paborer. CpamHenEe 3THX
XapAKTePHCTHK Y ANBTePHATEBHHX BADHAHTOB PEIICHHA oRHON# H TOH
e 8afjaYH MOSBONET CYAHTh 06 SKOHOMEWecKoH 3(h(eKTEBHOCTEH.

OxomomEYecKas 8PPeKTEBHOCTh Wame BCero JNe)XHT B OCHOBe IO-
6yNETEIBHLEIX MOTHBOB KOMMEPYeCKOH NeATelLHOCTH. dror mogxop He-
MEHyeMO B0306iajaer B B BOGHHOH obnacTa.

3a nocaegade 50 jer B 0OTEYE6CTBEHHOH H sapyGemnoi NPAKTHKE
NpeANarajioch HEMAaJN0 YACTHHX KpPHTepHOB sPeKTRBHOCTE. OTHME
KpATepHAMHE Y[OGHO H HYKHO HOJL3OBATHCA HPH CPABHHTONBHOR ONOH-
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Ke PasNNYHHX ANHTEPHATHBHHX BapHAHTOB pemeHHsA OfHOH H TOK
e 3AAaYH.’ »
" Tpancuopras s¢ipexrusaoCTS JIA ocHOBaHA HMAa COIOCTABJICHEH pac-
nonaraeMofl MPOHSBOJHTEILHOCTH C SATPATAMH MAcC JIA B TonnmBHOMH
9¢)peRTHBHOCTE JBHIATOIA:
Trpop™ "';“L': ’
H.CH T

rae m ., — Macca KoMMepueckoli Harpyskm; L — HKANBHOCTEL HOJeTa;
Vp= k, V,‘p — peficoBas (cpenngn) _CKOPOCTH IIOJIeTa; pr —_ xpei-
CepCKag CKOPOCTh; M ;.. — MAacca HYCTOTO CHAPAKEHHOrO JA; my —
Macca TOWIHBa; k , — KoshENEEHT mOTEPh BPEMOHH Ha MaHeBPHPO-
BaHHe O B3JeTA H IIOCAAKH, Ha6op BHICOTH H CHHEK@HHE.

Hror KpuTepHi SaBHCET OT TOXHHYECKHX moxasareneii JIA, Takmx
KaK BECOBas OTJAYA, ASPOMHAMEYECKO® KATECTBO, YAeNLHEI pacxoy Ton-
nmBa ABHraTenxel.

Ilponssopcreennan 3}peKTHBHOCTS BepTONeTA OTPAKAET €ro CoBep-
meHCTBO Kak O00BeKT NPOMHIIIEHHOT0 NPOH3BOACTBA H 3aBHCHT OT
TAKHX CBONCTB KOHCTPYKIEEH, KaK TEXHOJOTEYHOCTh, BSAHMO3AMEHHAE-
MOCTh, YPOBeHbh HOPMAJH3ANWH H T.I.

SxennyaranEonHas 3PdexTHBHOCT: (CHCTOMHO-TEXHHIECKO® obcary-
JKHBAHHE) BEPTOJETa OTPAYKAET ero COBEPIIEHCTBO KaK o6nexTa TexHmMYe-
ckofi skcruryaramue. OHa SaBMCHT OT TAKEX HPH3HAKOB, Kak JOATOBEY-
HOCTb, HAJ|eKHOCTh, BKCILTYATAIIMOHHAS TeXHONOTHIHOCTb BepToJera ® T.I.

Texnuueckas 3(PeKTHBHOCTS BEPTONETA ONEHABAGTCA KaK cebecro-
AMOCTh TOHHO-KHJIOMETpA: :

A

4= 37—,
‘ kuumxuvp

rie A — pacxXofsl HA SKCIUTYATAIHIO BEPTOJeTA B TeueHH® OJHOTO JIETHOTO
vaca; k,, — xospdunment KOMMepYecKoi HATPYSKH, Y9IATHBAOMHEK
Cpe/{Herof[0BYI0 HeNIONHYID 3arpysKy Beproaera.

Ilenenas s¢)pexraBHOCT: OTPAXKAET CTENeHbL COOTBETCTBHA XapaKTe-
PHCTEK BepToNeTa SafaHHMM TPe6OBAHHAM NO CKOPOCTH, RANLHOCTH,
FPY30IOLEMEOCTH, CTeNeHH KoMopra H T.J. 9ror Bupx 9PPHERTEBHOCTH
HAXOJET CBO® OTPAKGHHe B BeNHYHHO HAYTHO 0GOCHOBAHHEX rapagon
HA TEPOBO3KH. ' ‘
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0EMKOCTh OIpeJieifieT CTOEMOCTh BEPTONGTA H CONpPAKGH-
HMX ¢ HEM 00bexToB, HeOOXORMMEX [UIf BHOONHEHHA B ONpesieneHH08
BpeMs 3afAHHOTO 00beMa MEPEBO3OK NPH NPOYEX PABHHX YCHOBMAX.

DxonoMEecKan s(ipeKTHBHOCTS — MHOTOIJaHOBME XpETepHi. On-
pefensieTcA OHA CONOCTABJIGHMEM 3aTpar ¢ NOAYYaeMEHM BSKOHOMMNYE-
cKEM 3P PexToM. T .

Iponecc npoexrrposands JIA, B ToM YHCIE H BOPTOAETOB, ¢oCTORT
B3 CAeXYDIEX STAIOB. paspaboTka TAKTHKO-TEXHEYECKHX TpeGOBaHREI,
paspaGoTka apamnpoekTa (design specification), scKE3HOe IPOEKTHPO-
paEHe, MAKeTHPOBAHHO, KOMIOHOBKA H YBASKA, paspaboTKa TeXHHTe-
CKEX 3ajaHE#l HAa IPOSKTHpOBAHHe, paGouee MPOGKTHPOBAHEe.

Becs mpomecc mpoexTaposanEa JIA CONPOBOKZAETCA BECOBHME pac-
yeTaMHE: OT IPOTHO30B BECa ArperaToB HA Brame ABAHIPOGKTA RO CKPY-
IyJe3HOro ydeTa BCeX BATPAT Beca IpH pa6oueM NPOEKTHPOBAHHH.

BecoBasg KyAbTypa — HEIPENOKHHE 3aKOH awo6oro ycumemHO pa-
Goralomero KOHCTPYKTOpCKOTro Giopo.

AHAJH3 CTOEMOCTHHX XapaKTOPHCTEK HOKAasHBAaeT, 4TO HPH BH-
COKONl KyJbType SKCINIYATAIME BHTOAHEe CO3AABATH Gonee moporo-
cToAIHe, HO COBEPIIGHHHE B BECOBOM OTHOIIGHHE H B JKCIAyATa-
gEE BeproaeTH. B cBasm ¢ BTHM HeoGXOJ{EMO KPHTHYECKH OTHO-
CHTBCA K TPAAHMHOHHHM TeXHOJOTHYOCKHM DOIIGHEAM H HCIONL30-
BAHHI NPOBEPEHHHX B 9SKCIIYATANHH, HO MOPAILHO yCTAPEBIIEX
KOHCTPYKTEBHHX pemeHHN. . '

B omamume or Apyrmx JIA, y BeproneroB CyMMapHAsA Macca arpe-
raToB, pecypc KOTOPHX OIpeAesercs yeTanocTHOR TPOYHOCTHIO, COCTAB-
nser Gouee MOJOBHHH MACCH mycroro Beproxera. Ilosromy pakmefime
safadveil, crosAmedl mepej KOHCTPYKTOPOM BepPTONETOB, apaaerca obec-
IeYeHHe Pecypca MO YCHAOBHAM BEHIHOCHHBOCTH. T.e. ycTajocTHasa HpPoO%-
HOCTh KOHCTPYKIHH BEpPTOJIeTAa K ero arperaTos IIOJ BosfeficTBAGM INO-
BTOPAOMEXCA B SKCIUIYATANEH HArPy3oK B TeUeHH® ompefeneHHO# Ha-
pa6orrn (HasHAYEHHOTO pecypca) ROJNKHA FapaHTEPOBAThL OTCYTCTBH®
[OABIEHEA YCTANOCTHHX MOBDEXK/GHAHE HIH paspymeHHH, KOTOpHe
MOryT HENOCPefCTBeHHO NPHBECTH K raracTpoHIecKod CHTYanHH.
910 TpeGoBaHEe, IOMEMO CO3JAHBA COOTBETCTRYOINEeH# KOHCTPYKIHE
BepToJieTa M ro arperatos, AOJMKHO o6ecreynBATLECA HMPOKSBOACTBOHHO-
TeXHOJOTHYeCKAMH IIPOIECCAMH HBTOTOBJIGHHA H PeMOHTA, TOXHHTO-
cKEM O6CHyKEBAHEEM H COGNIOAGHHOM YCTAHOBNGHHHY NPABHN H yC-
NOBE#l SKCIIYATAIHH. ' '

TexHOJOTHYeCKHe NPONECCH H3rOTOBJIGHHA BJIE6MEHTOB KOHCTPYK-
M BEpTONeTA ROKHE GHTh CTAGHIBHHME X ofecneYrBaTh NOCTOAH-
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CTBO YADAKTGPHCTHR ReTANeR M ysJoB, BANAOIHX Ha HX paGorocmo-
COGHOCTS B HpeEaX YCTAHOBIGHHHX DeCyPCOB H CPOKOB cuymOu B
OKHAeMEX YCIAOBHAX SKCHNYATAI[EH. :

B mpomecce SKCHIYaTAIEHE JOMKEH OCYIIeCTBAATHCA CHCTeMAaTHTe-
CKHil KOHTPOAL COCTOAHHA KOHCTPYKIHH, obecme1dBaOMuH BHABICHHE
$aKTOpOB, KOTOpPHE MPHBOAAT K HEKONYCTHMOMY CHMIKOHHIO YCTAJNOCT-
HO#l NPOYHOCTH KOHCTPYKIHE (KOPPO3HsA, H3HOC, cIyYadHLIe MOXAHH-
YecKHe HOBDOMK/ICHHS). ‘

Marepraan Jis HITOTOBJAGHEA ArperaroB Heo6XofEMO BHOHpaTh
¢ yUeTOM OKEJ86MHX YCIOBEil skcmiyaranue. Mexammweckme, ¢umsa-
yeck®e H APYTHe CBO#CTBA BHGDAHHKX MATEPHANOB ROKHE COOTBET-
CTBOBATH CTAHAAPTAM, HODMATHBAM, TeXHHUECKEM YCJIOBHAM H HAXO-
AUTBCA B Ipepenax, o6ecmeYHBANMHEX B OKHJAGMHX YCIOBHAX BKCILIY-
ATANMHE HaJe’KHOCTh PAGOTH feraneil H BIAEMEHTOB KOHCTPYKIHH B Te-:
yeHEe HASHAYEHHOIO JJIA HHEX Pecypca ® CPOKa CUYKOH. 310 ROMKHO
6HTH HOATBEDPKAGHO IyTeM HCOWTAHHE W (MAH) HMEIIHMCA OMEITOM
NPOeKTHPOBAHAA H SKCILIYyATAIlHE.

Kapgas 9aCTh KOHCTPYKNHE JOJKHA GHTH COOTBETCTBYIOIIHM 06-
pasoM samumeHa OT IOBPeKKGHHA HIH NOTEPH NPOTHOCTE IPH
SKCOAYATANHEM BCJEACTBEEe KaKO#-THGO NPEYMHE, BRANYAA METeo-
_ pOJOrEYecKHe YCIOBHA, KODPO3HI® H a6pasEBHHE H3HOC. B xomcr-
PYROHE JAO/KHH GHTL IpPeRyCMOTPeHH npuCOOCOGNeHAA JJNA BEH-
THAANHEE H ApeHa)ka TaM, Ijfe 8TO Heo6GXOfEMO, AAA MPeROTBpame-
HES CKOIJIGHHS BOCIIAMEHAIIIEXCH, AAOBATHX HIH BH3HBAOIHEX
KOPPOSHIO KHRKOCTeH.

MpoexTHpOBaHMe arperara clieAyer HaYEHATH ¢ (opMmMpoBaHEA CH-
Z0BOl CXeMH KOHCTPYKI[HH arperaTta OT BOSAEHCTBHA 38aHHHX BHEIN-
HEX Harpysok. IIpakTEKa IIOKAsHBaeT: YeM MpOie, JAKOHEIHEE BHI-

. TAAAET CHJIOBAA CXeMa, TeM yAavHee H BHIOJHOe B BECOBOM OTHONICHHH
6yner peanH3oBaHHAA KOHCTPYKIHA. '

OcHOBHHE YCIOBHA HATPY)KeHHA, ONPeReNANIIKe OPOYHOCTH Bep-
TONGTA B ero OCHOBHHX arperatos, copmyarposann B Hopmax mernoi
TORHOCTA TPAKAAHCKAX BEHTOKPHUIHX ANNapaTtoB AIA OKHAAEMHX yC-
NOBEE SKCINIyaTAME H BRAIYAeT HOPMH (TpeGoBaHMA), PEKOMEHJAIAH
H BCIIOMOTATeJLHEEe CBeREHHA. ‘



I'taea 1. OCHOBHOE CONEPKAHHE ,
IIPOIIECCA ROHCTPYHPOBAgm ATPETATOB
BEPTOJIETOB

‘Kax yie 6LIO OTMEYeHO, MPONeECCY NPOKTEPOBAHHA Arperaros Bep-
tonera npegmectsyer QOpMEpOBAHHE KoHcTpykTEBHO-cEnoBok (KCC) =
koHcTpyKTHBHO-KEHeMaTHYecKoil cxemu (KKC) arperara m pacuer (xpo-
rHOS) MAcCH KOHCTPYKIHH, KOTOpas BHBOJHTCA NPOGKTHPOBIIAKY B Ka-
9ecTBe AUPEKTHBH. «

1.1, GOPMAPOBAHHE KCC
B KKC ATPETATOB BEPTOJIETA

Kaxpauit arperar EMeeT cBo@ (PYHKIHOHAILHO® HASHATEHHE.

Kapxacusie arperaThl ((iosens, omepenme, KpHUIO) IPEJCTABIAIOT
co6oif KOHCTPYKI{EH, BOCHPEHHMAIOIMEG HAIPYSKH OT aspOfHHAMEYIE-
CKHX CHJl B CHJI, IPEXOJANIAX OT YCTAHOBJGHHHX B HOM arperaros H
CHCTeM, BOSHHKAIOMAX HA DASIEYHHYX PeKHMAX HOJeTa.

Hecymmit smar (HB) mpepcrasaser coGolt KHHeMATHYECKoe YCT-
poiicTso, ofeceYEBaOmEs COSKAHAG ADPONHHAMETOCKHX CHI H MOMEH-
T0B AAA ABHKeHH#A, GaTaHCHDOBKE W YIPABIEHHA BOPTONETOM. '

MéxanmaecKoe YNpABJI6HEEe NMPeXHASHAYEHO Ui HepepaTH ycRAmiA mHA-
foTa ¢ IGABI0 M3MEHEHHs ASPOJMHAMEYECKOH HAIPYSKH HA HCIOIHHTONE-
HHX OPTAHAX YIPABRNeHHA (JONACTH BHHTOB, KOHCONH craGmnmsaropa).

TpancMuccEs (IPHBOA) pacmpepesfeT MOMHOCTD neErarenei mo mo-
tpeburenau — HB, pymesomy smmty (PB), smeprermueckEM cucreMaM
(regpammEvecKol, SNEKTPHYECKOH, CHCTEM® Temoo6MeHa ® T.IL), TPaHC-
GopMEpyA ee B COOTBETCTBHE ¢ IOTPEGHEIME KpPYTAIIEME MOMOHTAMH.

Ilfacce BOCHpEHHMAET HATPYSKH HpPH IOCAJKe H MAHEBpax Ha BIIII.

TakeM 06pasoM, OCHOBHHE ArperaTh BepPTojeTa PasiHYaiOT Kax No
PyHRIHOHANLHOMY HASHAWOHHIO, TAK H IO YCHOBHAM HX pa6otu. Ilo-
8TOMY (POpMEpOBaHEe HX KCC = KKC mmeer csom cnenmdmuecknme
0c0GeHHOCTH B MOTORHKe KOHCTPYHPOBAHEA.

Jsmrarenn, arperaTH rEJPOCHCTOMH, MACIIOCHCTeMHE, BJIeKTPOCHCTe-
umu B mpakruke BeproietHnx OKB orHOCATCA K rOTOBRIM H3JEIHAM,
CO3[aBAGMEIM HAa CHENHAJHSHPOBAHHEIX NPOANPHATHAX.

O6mEM KpHETepHeM OIeHKH KerecoofpasHocTR BHOpaHHOM KCC =m
KKC spasercs moxHOe COOTBETCTBHE (YHRIHOHANBHOMY HASHAYCOHHIO H
yAOBAeTBOPeHHe BHIGDAHEHIM KPHTEPHAM ONTHMH3ANME (MmEREMANEHAA
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‘Macca W CTOHMOCTh DRCIUTyaTAITHH, HajIeKHOCTh, SKCILUTYaTAIfHOHHAs dfder-
. THBHOCT, B T.IL). '

PaccMOTpEM HECKOALKO IPEMEPOB YRAYHEIX pelmeHni M3 mepevHC-
JeHHMY OCHOBHHX ArperaToB Beproiera.

Bepromer MD-500 (pmc. 1.1.1) nepBoHAYANBLHO CO3JABANCA KAk
JerKEii BOGHHLIR BEpTOJNET A pabmopensis m csasm. Opmoi w3 pmo-
NONHETeALHHY 38484 CTABRIACH 3aja7a NEPeGPOCKE WYETHPeX COipaT
Ha KOPOTKHE DacCTOAHHA.

Oco6oe BEEMaHHE 00pamanocs Ha IPOCTOTY KOHCTPYKIIHH H HH3-
Kyl CTOEMOCTB H3TOTOBJIGHEA BEPTOJETA H €ro SKCILTyATalHH.

[IpOGKTHPOBMAKA NPAMEHHIH O4YeHb JAKOHHIHYIO CHIOBYIO CXGMY
¢rosessKa, COCTOAIYD M3 ABYX HONEPETHEX CHIOBHX IIIAHrOyTOB, pas-
feasOmAx QoseIAK HA HOCKONLKO OTCEKOB: KaOEEY UIA ABYX WICHOB
KHIIAYKA, OTCOK JJIA MOJNe3HOH HarpyskE (CHAA HA KOPTOIKAX TAM IO-
Memanach YeTHpe COJAaTa), TOINEBHEIE OTCeK B HmKHel uactm (rose-
JIAYKA, MOTOPHHHM OTCOK B XBOCTOBOK gacTd B OTCOK PeAyKTopa HecyInero
punTa. HeTpyAHO 3aMETETH, IT0 BCe COCPE/IOTOTGHHHS CHULL TAra HECY-
mero BHHTA, HATPY3KA OT IOJNOBKOB IACCH H T.I. — BOCHIPHHEMAITCSH
caMHM PAIHOHAJEHHEIM CHOCOGOM.

Jlnn sepronera Ka-50 caiomas cxema ¢wsenmxa mpepcrapaser coGoi
KOHCTPYKIIEIO B BEA@ ¢CTBOJA», 0OPAIOBAHHOIO YeTHPEM: IUIOCKEMH HO-
BEPXHOCTAMH, IPOHA3HBANIIAME $oseasmK DO BCell INHE (B BEE CTBO-
na), B PaCLACHEHHOTO CHWJIOBHIME AHajparMaMm (mnaHroyraMs) Ba pAR
(yHKIMOHANLEKX OTCeKoB. Bremrmne o6Bofi rosensma (KpoMe XBOCTO-
Boii GANKB) He HECYT KAKHX-THGO HArPY3OK, KPOMe apPOAHHAMEHTECKHX
¥ HHOPIHOHHHX OT COGCTBEHHOH MACCH, B MOTYT JOIKO BHJAOHSMEHATLCA.
Taxoe pelieHHe NO3BOJHIO KOPeHHEIM o6pasoM ympoCTETh HpoGaeMs jio-
cTyma K arperataM IpHE cGOpKe, peMOHT® H ofcayxmsanan npm obecme-
qeHEE He0GXO{EMO# HPOYHOCTH H HKECTKOCTH KOHCTPYRIHHE.

BBejienEe HCIAHCKAM HH}KeHEPOM Xyanom pe na Cmepsa mapHADOB
BO BTYAKY poTopa (HecyIiero BEHTA) HOCHJIO NpRENENAATLERE XapaKTep.
B mcTopHEH pasBHTHA HJIEH Beprojiera EMOHHO 3TO pemeHHe IO3BOJIRIO
o6ecmeunTs peANbHEE NOJOTH HA HECYIeM BHHTe NPH ROCTRTOYHO HE3KHAX
POYHOCTHEX XAPAKTOPHCTHKAX HMEBIIRXCH TOTAA MATEPHAJIOB.

Ilporpecc B MATEPHAJNOBEJGHHR B IOCHEJHEE FOJH HOSBOIMI OTKa-
3aThCA OT MONIMIENHEKOB KA4eHHSA, BCErgd OTPAHETHBAIOINAX JONrOBEY-
HOCTh TAKOTO HArPY/KGHHOTO ¥ OTBETCTBEHHOIO Arperata, KakMM ARJIACTCA
BTYJKA Hecymero BEHTA. B KauecTse mpEMepa MOMKHO IPHBECTH KOHCT-
PYKIEI BTYIKH BepTOJeTa MD-500 (mnacTEHYATEHE TOPCHOHH H3 BHICO-
konpounoii Tramm) (pme. 1.1.2), ryaxy mepronera Bo-105 (pme. 1.1.3),
BTyAKy Bepronera Mm-28 ¢ 81acTOMEPHHIME IOAIIHIHHKAME (pmc. 1.1.4).

1



12

Puc. 1.1.1. Koncmpyxyus ¢rosearsxa eepmorema MD-500



M3MEHEHME LIATA

Puc. 1.1.2. Bmyaxa eepmorema MD-500

‘ o L

Puc. 1.1.3. Bmyaxa eepmoarema B-105:
1 — mopcuon; 2 — xopnyc 0ceso20 wapHrupa
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, Puc. 1.1.4. Bmyaxa eepmorema Mu-28:

1 — cmynuya (xopnyc) emyaxu; 2 — 9SAGCMOMEPHB NOJWUNRUK,;
3 — ynpyeult snemen; 4 — npyaunno-zudpasauveckul demngbep;
5 — puivaz nosopoma aonacmu; 6 — xoavyeesoll ynop; 7 — pamxa;
8 — yenmpoGexnill ozpanuvumens seca

@upua «Kamop» TpagunuoOHHO dopMEpyeT CHIOBHE THAPOYCHIH-
TeJH CHCTeMH YNpPABJIGHHA B BHAG OHOTO o6mero Mopxyas. Taxoe pe-
[eHHe MOSBOAAET YIPOCTAT: TPACCH TEAPOCHCTEM H NOBEICHTE AX HA-
nekaocTs. Ham6onee WHTEPECHEIM KOHCTPYKTHBHEIM peIIeHEeM TAKOTO
Monyaa spiaserca Gmok PC-60® pus mepronera Ka-32A co cABOGHHEIME
GycrepaME B KaxKAOM KaHAJNe YIPABJIGHHEA (pre. 1.1.5).

IIpepsoxxenne poccriickoro HH;KeHepa B.fl. Mepebuosa caenars raf-
paBIEYecKHe CTOMKH aMOPTH3ATOPOB IIACCH BEPTOJNIETOB JIBYXKAMEPHH-
ME TAKKe HOCHJIO NPHHNENEANLHHE Xapakrep. Huenno sTo pemieHHe
[ajo B DYKH KOHCTPYKTOPOB HHCTPYMEHT A pemeHHa mpoGaeMul
«3emmoro pesomancas (puc. 1.1.6).

14



Puc. 1.1.5. Pyresas cucmena PC-60® esepmonrema Ka-32
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] TI KAMEPA
/' y I KAMEPA

Puc. 1.1.6. Anopmusayuonnas cmoiixa ocrosholl onopt: wiaccy
eepmorema Ka-50



1.2. ®OPMAPOBAHHE MACCHI 3JIEMEHTOB
KOHCTPYKIIHH |

OnHO# H3 OCHOBHHY 387a9 KOHCTPYHDOBAHMA arperaros SBJIAETCHA
BHIOJHeHHEe TpeGoBaHE NPOYHOCTH, A3POAHMBAMMKH, TEXHOJOTEE H SKC-
IUTyaTAIlEE BEPTOJNETA.

Macca KOHCTPYKIHE Arperara yCIoBHO (popMEpyeTcA Kak cyMMa
Tpex CJIAraeMHIX: . :

. o,

mi=m+Am +Am,,

rAe m , — Macca CHNIOBOK KOHCTPYKOHE; Am . — Macca KOHCTPYK-
THBHO-TEXHOJOTHIECKAA; A m , — Macca BIeMEHTOB KOHCTPYKIHH, OI-
peneiaseMasn TpeGoBAHHAME BRCILIyaTAaIEl (ABepH, OKHa, JIOKH, rpyso-
BHe TpamH, Mo KaOHHH, aBapRAHKIE BHXOAH H TIL).

B KapKacHEIX arperaTax Joif MaccH Am .+ Am, pocraraer cy-
mecTBeEHNX 3HaveHHiE — o 0,5 m .

Macca CHIOBOH KOHCTPYKHEH (popMEpyercA B COOTBETCTBHE C YROB-
neTBOpeHHeM psafa TpeGoBammii: ' :

me=m.+ Amay+ Am + Amp+ Am,

e m,, — Macca CHIOBOH KOHCTPYKIHE, ofecneunBapwINad ee CTATH-

YeCKy® NpPOYHOCTh (OCHOBHAA YACTh MAacCH CHI0BOY KOHCTPYKIEH);
Am.y — Mmacca, HeoGxopuMan JUIA YCTPAHOHHA appPOYHPYTHX ApiaeERH

_ HA COOTBETCTBYIOIIHX Arperarax Beproiera (nomacra, ¢rosensx, ome-
peHme, KpmaedA); Am , — Macca, HeobxopEMas [AA YROBAETBOPGHHA
rpeGosanmit aspopmBaMERE (o6rexaemasn ¢dopma (rosensxa, BaNHIH,
ofrexarens, yGmpaemMoe mAaccE H T.K.); Amp — Macca, ompepenseMasn

AOIMYCTEMHMHA HANPAMOHHAMHA A 8aflaHHOTO pecypca; Amﬂ — Macca

s obecmedeHHs HajeRHOCTH paGoTh arperara (pesepBEpOBaHHe, 3KEp-
TBeHHHE JAETAJH, CTOINOPH, CArHAaXAHsanEa 006 OTKasax M TA.)

PaccMoTpEM OCHOBHHIE cnoco6H MAHEMHE3AIME MACCH CAJOBO# KOH-
CTPYKIEE arperaros, .obecneumBammefi CTATHYOCKYI OPOYHOCTS. 3a xpm-
TepEil ONTEMANLHOE MaccH HpPH pacuere HA CTATHYECKYI IPOTIHOCTH
IpPEHEMAETCH PABHONPOYHOCTh CHIOBOR KOHCTPYKIEH.

DPPeRTHBHHM HPAKTEYECKHM CIOCOGOM COSNAHHA KOHCTPYKIHH,
npEGAmKameiics K PABHONPOYHOH, ABAAETCA KOHCTPYHPOBAHEE HA
sanmxenne Harpyskm (0,9 or pacuerHof) B mOCIeRywIlee HPOBENCHH®
BCIHTAHES KOHCTPYRIHH HAa NOJHHE HATPYSKE H YIPOYHEHHE OTHAGNb-
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AHX PASPYMIeHHHX SIeMEHTOB KOHCTPYKIHE. KoHCTpYKTOp, COSHATENS-
HO HJIE NOACOSHATENBHO CTPEMHTCH Gonee K NOBHINGHHIO HAEIKHOCTH,
qeM K MEHEMESAIEE MACCH KOHCTPYKOWEH. SaBHIICHH® INOMARM Ce-
qeHmi MPOMCXORET H BHHYKJEHHO IPH HCIONL30BAHHE CTAHAAPTHHX
npodmaei B yHERPANHPOBAHHKIX Rerane. : -

Becsma 3(PeKTHBHHM HPEJCTABIAETCA MOTOR IOBTOPHOTO KOHCT-
PYHDOBAHEA, T.6. YACTHIHHH HEpeCcMOTDP Yie paspaGoTaHHOrO KOMN-
nexTa wepremedl ¢ Meanl0 OGNerdeHEMA KOHCTPYRIHH. HcxogauME Aus
ero 060CHOBAHEA ABAAIOTCA CIEAYIOMES COOCPAXKOHHEA: MPAKTHIOCKH JIN0-
Gas KOHCTPYKIHA NpPH NOBTOPHOH npopaGorke Moxer Gurh obmerdena Ges
PajEKATBHHYX 66 H3MeHOHWH; B mponecce KOHCTPYHPOBAHMA IPORCXOMHT
IepHEO/ETECKO® YTOYHOHHE AeHCTBYIONHX HArpySOK H 3aNACOB OPOYHOCTH
HA OCHOBE NPOAYBOK H NaG0opaTopHHIX HCOHTAHAN H YTOUHAITCA pas-
JEYHEe KOHCTPYKTHBHHO CBASH; OGNOrveHH® MOMeT 6nTh IPOBEEHO 38
cueT HNOBHIIEHHA MTyGEHH MpPopaGoTKE KOHCTPYKIEH.

MACCA, HEOBXO[MMAS JUIfl YCTPAHEHHA
ABPOYIIPYTHX ABJIEHHN

Hecymmii m pyJleBoft BEHTH, & TaKiKe BCIOMOraTeNLHEI® Hecymue
NoBepXHOCTE (KPHUIO) H ONEPEeHHE AOMKHH 6uTe npoBepeHH Ha (aar-
rep. Cymecrsylor TpE TENa (QHIETECKEX ‘CBA3GH, B3AHMOAEHCTRYIOIEX
mpE (paarTrepe: ympyrocTh, a9pORMHAMEIECKH® H HHEPIHOHHEIE CHJH.

KpeTaveckas CKOPOCTH (pr) saBECET oT ONESOCTH 9acTOT KONe-

GaHE#, KOTOpHE COOTBETCTBYIOT CTeHeHAM cBOGOE, 0GpASYIONTEM KAHHYIO
: dopmy ¢uarrepa. Yem Gmmke K
Vxp eREHENE OTHOIEHEe cobcrmen-
HuX (opM XoneOammil, B3AHMO-
peficreylomax npm gaarrepe, Tem
nmxe V,,. Temosas sasmCE-
mocrs V., (uarrepa or orHome-

HEA YacToT cobCcTBeHHHX Koueba-
EEik B pByxcAcreMuOM (E3rEGHO-
KpyrmibEOM) ¢uarrepe NOKASAHA
L ma prc. 1.2.1. Bugmo, o cyine-

0 1 2 Pw/P=  crByer Hexoe mopoGHe ¢ ABJICHE-
Puc. 1.2.1. 3asucumocms ’ ::npc::zn:::;rn - 35! n:":;
xpumuvuecxoll cxopocmu V‘pmmepa TOUKE pr C . Voo

p xp . : !
om omHOuleRUR vacmom P o JEYHTD V‘p MOKHO 38 CYer H3-




MeHeHBSI OfHOH M3 co6cTBeHHKX uYacror KoxeGammi, GopMEpyOmEX
daarrep, OpHE COXPAHGHHEH NOCTOAHHOR APYrO# WACTOTH, HpPHYEM H3- -
MeHseMas 4acToTa He 00A3aTENLHO ROJKHA YBEANYHBATECH. Ha V‘p

¢naTrepa cymecTBeHHOe BIHAHEE OKA3HBANT MHEPHEOHHEE H A9POJH-
paMmuecKme cBsad. OcobeHHO HeGIarompEATHO HelicTBYeT HHEOPIMOH-
Hasg CBASb, KOPJA IEHTP TsKecTH (IT) PacmoXaraeTcA IO3amH (uo cro-
POCTH MOTOKA) LEHTPA FKECTKOCTH (wx).

Ve
T I-DK « Puc. 1.2.2. 3asucumocmp
xpumuuecxoll ckopocmu

V‘p ¢drammepa

om cmenexu pa3fananca

yenmpos ecmu: !
c—ae ym
omnocumuuﬂix;

b —xopda npogurs rI

i
03 92 oif o oif o/b

Mepememenne ocu [T Bmepej mO OTHOMEHHI K OCH IK cymge-
CTBeHHO IOBHINAET 'pr ¢aarrepa. Ha srou sdderre ocHoBAHO neii-
CTBHE BecOBOH 0GalaHCHPOBKH (npomnoqmampnﬁi Ipys), HCHOALAY-
eMOli Ha KDHABAX, ONEPeHHE H JIOMACTAX. IpuMepHAs 3aBHCHMOCTD
V gp OT CTEHEHH pas6anaHCHPOBKE MEKIY OCAME IT = IK noxasana

Ba puc. 1.2.2.
Pesyasrar BAHAHAA HA V“p monesHo#i mHepmmoHHOK cBAsE (6a-

.nancnpomm)' SABHCHT OT COOTHOIIGHHBA YacCTOT ¢daarrepoobpasynmux
¢opu kxoneGammit. IIp=m 6IE30CTH HAPMHEAJNLHHX COGCTBeHHHX 4YACTOT
BARAHEe HHEPNEOHHON cBASE Goxee spexTHBHO, YeM HPH HX PA3jaH-
yupE. YxasasHEHH 9QQPeKT HINCTPEPYSTCA PHC. 1.2.3, worga paA mo-
BHIIGHHEA pr ¢dnarrepa mpu GAHSOCTH "JACTOT TpeGyerca MeHLIEHE

GanaECcHpOBOYHHE IpYy3.

VYnpyree cBA3H ONPEAENAIOTCA peapuEHON KosddrnEeHTa aHHIOT-
pOIHE BCeH KOHCTPYRIHH BAH KOHCTPYKIHOHHOTO MaTepmana. Iddexr
ynpyroi aHA3OTPONHEHE MOKHO COSAATH NPEMEHOHHOM CHenuANBHOTO Ma-
tepAaia, o6Iafa0OIero STHME CBOMCTBAME, HJIE IOAKPENHATh O6GmHEBKY
npojoAbHEEM HaGOpOM IO HEKOTOPHIM YIOM K CTPOBTEJNLHOR OCH.
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\‘ A (mw_fm,ﬂ/
Vxp
Puc. 1.2.3.
Bausmue
Ganaxcupa
Mpi< Mu:<Mps Ha KpUMUYECKyo
cxopocmbe
darammepa:
P‘p s Pyyp—
co6cmeennas

KpymuabHas
uszubnas

1 i 1 ] i

0 1 2 P/ D T

flanenne (aaTTepa HPOECXONET CO SHAYHTENLHLIM THCIOM B3AHMO-
pefcrylomux Gopm xonebamgmili. Yame Bcero ynaercs BHIAGNHT:L JBE
OCHOBHE® CTeneHH cBOGOAN B KaMiol gabmopaemoir dopme Puarrepa;
oCTAJBHHE HrpalT BCIOMOTATeARHYK PO, Mosromy Popuy Paarrepa
0GLMEO XAPAKTGPHSYIOT JBYMA OCHOBHHIME CTONOHAMH cBoGOjNI, HAIPH-
Mep, «®SrEG Kpnia» — <KpyieHHE KPEUIA®, «ESrE6 Kpetay — <«HSrml.
dwosensmas 1 T.0. IIp mara6ao-nsrub6Eok dopme Qaarrepa KpyUeHEHe ‘
KpHUJIa, IPHBOAAMEe K HIMEHOHHAM YrioB aTakW, HPOHCXONHT 34 cHer -

msraGa goseamua.

Vp, . Ha JIA moer BOSHERATH
meckomsko dopm guarrepa. Ec-
JH 84 CUYeT HEKOTOPHX KOHCT-
PYKTHBHRX MepompasTEll ypa-
ercsi NMOBHICHTH Vm oxHOl W3
dopm ¢pmarrepa, y Koropoll sra
cxopocts Grula HamMeHsmIel, 10
HAYEHAGT NPOABIATLCA ApYyras
dopua Quarrepa. o
" Hampumep, Ha pmc. 1.2.4
[OKA3AHO, ITO C 'POCTOM IKECT-
KOCTH KpHAA Ha KpyJoHEm® H3-
\ . : | re6HQ-KpyTRALEAA GopMa I

]
duarrepa MosKer nepelTe B We-
0 1 2 P/ P ru6ao-m3rEGEy® Popuy 2. 90
Puc. 1.2.4. Pasnuunwie ¢popmst prammepa: 06CTOATeALCTBO CYMECTBOHHO,
1 — u32uBHO-KPYMUNBHASR; YCHOIKHAET POIIEHRS 'W“ﬂﬁ
2 — u3zubHo-u3s2uUbHaR ONTEMHSAIAE  RORCTPYRINK

mo ycaosEAM Qaarrepa.
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MACCA VI OBECHIIEYEHHA HAERHOCTH
* PABOTBI ATPETATA

Tlogmas Baje/RHOCTh H 6e30mACHOCT KOHCTPYKOHH B TOYeHHO BCe-
To cpoxa caymOm. MOKeT 6uTH OGecmedeHa TONLKO NPABEABHOH CHC-
remok ma X B0 Bpems ee 9rcmIyaranme. KomCTpyKTOp moameH
noiliueTs, ITO HEKAKNG pacuersl H MCHHTAHEA HA oGpasmax B CTeHfax
anTH ‘or SKCILIyaTAIMOHHHX ociomuenmi. Mx OpEYEHONK
aMomer 6ith N OTPaHNYeHHOCTH SHAHHEA. ITosroMy B 38%aTy COBNAHHA
nigonmoi # Gesomacioff KOHCTPYKIHH BXO[HET paspa6oTra Tako# CH-
CTeMH KOHTDOIsi Ha BpeMs SKCIJIYATAIHE,KOTOpadA CBOGBPOMEHHO cHr-
HaqmsEpoBasa GH O NOABNEHEH JI0GOro OMACHOTO nederra. Bce Ges
HCKANYOHHs ATPeraTH AOKHH PACCMATPHBATLCA KAK CHCTOMA, BKIIO-
yaomas B ce6f H KOHCTPYKIED, H BCe, UTO OTHOCHTCA K KOHTPOIO
3a Hell BO BpeMA BRCIUIYATAIHE H 0GCIyKHBAHEA.

Ha ocHOBe AHAAM3a pacueTos, mcunraHui 06pasmos, HATYPHBIX
OTCOKOB ¥ OMHTHHX H3J[eXHil KOHCTPYKTOP AONeH BHABHThH KPHTHYE-
cKHe MecTa, BHOpaTh TAKHe METOJH KOHTPOJA, KOTOPHE rapaHTHPOBAIH
61 ofmapymenne fneexra Ha GesONACHOCTH CTAJHHE ero passETHA, ON- -
POle/IET TAKYD HEPHOANTHOCT: KOHTPOALHHX OCMOTDOB KPHTHYOCKEX
MecT, 9T00K B IPOMEKYTKE MEKAY HEMHA medexr He ycHeBas ROCTHIEL
KPHTHYECKOH BEJBIHHHL.® .

-OcoBoe BHEMaHEE AOKHO GHTH ofpameHo Ha BKGOp sderTABHOIO
MeTOfa KOHTPOJA: Besfie HeoOXOnHMO ofecmeunTh IOAXOAH AJfl BHBYaJb-
HOro ‘ocMorpa. - TaM, rme HeJab3A ofecmeunTs MOJXOMM, AOKHH OLITH
oTpaboTaHK METORK OCMOTPA ONTHYECKEMH npabopaMu; T HeBOSMOKOH
B TaKo#l OCMOTp, HeoOXO(HMO PASBHBATH METOJH HHCTPYMEHTAILHOro HE-
paspymanmero Korrpoasi. KoHCTpYKIEA ROMKHA HMETH SKCILTYATAHOH-
HyO B JAe(eKTOCKONHYECKYID TeXHOJOIHYHOCTE. Bes 5TOrO0 HEBOSMOKHO
cospanme GesomacHOR KOHCTPYKIHE ¢ GONBIIEM PecypcoM.

Heo6xonEMEM yciaoBHEeM obecneYeHHA 6e30DaCHOCTH HoJera ABJAET-
Al y9er MPAKTHYECKH BOSMOKHHX ONACHHX CIy9aeB JJA KAAJOro Sie-
MEHTA KOHCTPYKOME H KasKROH $yHKIEOHANLHOM CECTOMH BepTOJeTa.

CrarayecKas#s NPOYHOCTh H BHHOCIHBOCTDH KOHCTPYKI{HE BEpTOJIeTa
JOKHH OHTh TAKOBH, YTOGH HCKINYAIACE BOBMOXKHOCTH ONACHOr0
JUIA BEpPTOJIETA PaspyINeHHs BIEMEHTOB KOHCTPYKIHE HpH RelicTBHE Ha
HEX HArPYSOK B OKHJAOMHX YCIOBHAX SKCIUIYATAIWH B NPefleax yc-
TAHOBAGHHKX PECyPCOB B CPOKOB CIyROH.

Ocofoe BHEMaHHe B IpoIecce KOHCTPYHDOBaHES He0OXOfEMO yAe-
naaTh o6ecmeueHEI0 6e30TKAsHOR paGoTH KasKpoH ¢yuKnuoHANLHOHE CH-
CTeMH, HapylleHEe HOPMaJbHOK PaGOTH KOTOPO# BO BCEX BOBMOKHHX
COYeTAHHAX BHOIIHEX YCJHOBHEH, BO3JREHACTBYIONIEX HA CHCTEMY, MOXKer
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' mpHBecTE K KaTACTPOQHIECKEM JOTHRIM nporcmecTBAAM. BO3MOKHOCTE
OTKA30B 9JIE6MEHTOB, NPHBOAAINAX K OTKA3y GyHKOHOHANEHOH CHCTOME
'ANH 6ro OMACHHM HOCHEACTBHAM, NOMKHA GHITH CBO/IGHA K MHHEMYMY
COOTBETCTBYIOIAME KOHCTPYKTHBHEIMA MEPONPHATHAMHE. .

lo cTemeHH OTBETCTBEEHOCTH 3a GesomacHOCTh IOJieTa BCO arpera-
TH ¥ JeTANE BEPTONETA MOXKHO DAasgeNnTh HA YeTHpEe IPYIIH.

1 epynna — arperaTh, paspymeHEe KOTOpPHX OPHBOAET K HEMOA-
NeHHOMY H NOJHOMY BAPYHIHHIO paGorocnocoGHOCTE B Ge30nmacHOCTE
npE TPYAEO OGHAPYKHBAGMOM Hawajse NOABICHHEA YCTAIOCTHOR Tpema-
An. K 9Tofi rpynme MOMHO OTHeCTH JAONACTH, JOHKOPOH KOTOPHIX 06-
AT KapKacOM H He IOSBONAET OCMOTPeTh ero mocne HoJera, pAR sa-
KPHTHX JJIA OCMOTpa geTaneil BTYIKE M CHCTOMH YIpPaBjeHEA HB =
PB,sax HB = 1.1 '

" 2 spynna — arperar, paspymIeHEe KOTOPHX MOIIO 6 mpEBecTH
K HeMe[IeHHOMY H HOJHOMY HApPYIIeHHIO pa6oTocmoco6HOCTE KOHCT-
pyknEE ® GesOmACHOCTH HONETA, HO HMEeTcA BOSMOKHOCTh DAHHEro
o6HApY/KeHEA NOABIGHEA YCTANOCTHOX TPONMHHEL Cioga BXOfAT JAOMA-
cTE ¢ HagexHO paGorawmek CECTOMON CHTHANHSAIEN IHOABNGHES. Tpe-
MHEH B BCe OCTANHHEI® ArperaTh, OTHeCeHHHE K I rpymme, ecii® moss-
JeHHSG B HEX YCTANOCTHOH TPOIIEHH MOer GHTL o6HApYReHO B TIpeR-
IIOJIETHOM OCMOTe. Coe o T

3 spynna — arperaTH,paspymIeHHEe KOTODHIX NPHBOJET K vacraranok
norepe- pa6oTOCIOCOGHOCTE KOHCTPYRIEE H yrpoKaer 6e30nacHOCTH HO-
JleTa, HO NMOSBONAGT COBOPIIATh BHIHYIOHHYH NOCAJIKY .6e3 MONOMKE
Bepronera. K aTofl rpynme NPEHARJIEMAT MHOTHO aneMeHTH (prosensika,
Jfake PeNYKTODHAA DAMa,eciE OHA BHIOJNHEHA HA CTATHIGCKH Heompe-
NMenEMO#A cxeMe.

4 zpynna — arperaTH, paspymeHEE KOTOPHX BHSHEBAET JACTHIHYI
norepo pa6oTocnOCOGHOCTE BepTONeTa C COXPAHEHHOM BO3MOKHOCTH
IPOROJKeHHEs MOJeTa, HO BIeYeT 38 coGoit GrcTporo paspymeHHS Jpy-
IHX ArperaToB M IO3BOJAET OGHAPYMKETEL paspymende IpH HA36MHOM
ocmotpe. K sroif rpynme MOHO OTHECTE MHOTHE BIEMEHTH drosensxa,
cTaGRNIESaTOp E PAJ AHANOTEYHHYX 3JEMOHTOB KOHCTPYKIHH.

JleranE W ySNH CIefyeT KOHCTPYHpOBAaTh He TOJNBKO 00 KPHTEPHID
GesonacHOM NOJATOBEYHOCTH, HO M HAa CONPOTHBJGHEe HPOIecCY paspyme-
HEA, T.6. TAK, YTOGH TpeCHYBIIHEe JETANHE MOIIH 6ute OfHApYKOHM X
3aMEHeHH [0 paspymeHEA KoHCTPYKuEH. JKmsHeHHO Ba)KHLIe TacTH KOH-
CTPYKIHE AOUKHH OHTH JOCTYNHH A OCMOTPa, & B CXyTRe HefoCTyn-'
HOCTH OCMOTpPa — KOHCTPYEPOBaTECA ¢ GOARIIEM 3amacoM Ban XyGaNpo-
pathcs. JIpH HANMMEE TPOIME OCTATOTHAS IPOTHOCTH KOHCTPYRITE;

SN AN

) JKH& HaXOHThCA B SaaHHHX npene:mx no ycuonuu B-
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Pemienne npobaemil GesonmacHOCTH BEPTOJIETHOr0 TPAHCIOPTA BXO-

: oN1iAéKc pabor B MepONPHATHE, HAUPABIERHHX HA:

] ¢oBepmeRCTEOBANEE ODraEH3AINE, TOXHEYECKOTO OCHANGHHA X
fiNe. KBAXEQHKAINN NOPCOHANA BCX,CHYKG CHCTEMH BO3[ym-

HOTO PPRNCIOPTA; COBNAHEE NOTOHNEANLHO GesomacHOro Beproiera, co-

DTBETCTRYOIRETO YPOBHD B YCAOBHAM BKCIIYATHPYOIIHX OpraHH3amui; -

6) g&;:igm‘ognd BEDKHBAGMOCTH NACCA)KHPOB H SKHOAXKA NPH MIO-
MapRNN ‘BepTONETA B ABAPHEHYM HIH KaTacTpodHIecKyl0 CHTYAHHIO.

Paspaborra KonéTPYKIEE RoMKHA GHTH I4CTHIO KOMILUIOKCHO#® mpo-
rpaMME KOHCTPYKTOPCKEY, DACYeTHHX H SKCIePEMOHTANLHO-HCCIeN0-
BaTeNLCKRX paboT, NMOCBAMEHHHX TPEAMYIMECTBEHHO BOIPOCAM HAafeK-
HOCTH H pecypca.

PacueTHse M SKCIGPEMEHTANLHO-HCCIG[OBaTeNbcKEe paGoTh mpa:
CO3JAHEE KOHCTPYKOMH Arperara OCYIIeCTBAAIOTCA B TPH STala.

1. Ha nepeox smane, KpoMe OGHYHOR NPOBEPKH NPOTHOCTH MO
HAarpysKaM, ONpefeifieMHM HOPMaM® IPOYHOCTH, HPORSBORATCA WO
KpaiiHeHl Mepe CieRyKIIEe PacIeTHH® paGoThi:

— onpeyieJieHEe ONTEMH3AIEE MacCH H SKOHOMHIECKHX noxasareJei;

— pacuer BHHOCIMBOCTH CHJIOBOTO HPOROABLHOIO gaGopa B OCHOB-
HHX HArpY/KeHHHX YSJOB;

— omNpefieJieHAHe COOTBETCTBHEA CXOMH H THNA KOHCTPYKIEH Tpebo-
pagBAM 6e30macHOrO pas3pymieHHA.

Bce oTH pacyeTH IpPOH3BOATCA Ha camoli paHHed cTajmé KOHCT-
PYHDOBAHHA [JIAi TOTO, YTOOH B&JOKETh B KOHCTPYRIWIO Té OCHOBHEE
NPHENENH, KOTOPHe NO03/[Hee He MOTyT 6uTh crOppexTHpoBaEE. O6BeM
pacueTHsEX paGoT ompepesser H METORM HX HCIONHOHEA. Bes mcmoasso-
pagns DBM meoGxommMuii 00heM pacueToB HPAKTHY6CKE HEBHIIOIHHEM.

2. KomcTpykTopcky®™ paspaGoTKy ROMKHH NPeABAPATL HIH, B
KpaiiHeM Cirydae, CONPOBOKAATh HCOHTAHAA KOHCTPYKTHBHHIX oGpasnos
B Mopeeli Broporo srama Hccaefosamms. Ha emoposx amane ompene-
JANTCA; ROMycKaeMie HANPAKOHHA CHKATHA B CHJIOBOM HPOAONLHOM
Ha6ope; BHHOCIEBOCT: PeryiApHO# SOHH HHKHETO H BEPXHero CHIO-
BHX IPOROABHHX HAGOPOB; BHHOCHHBOCTH KPHTHYECKHX MeCT KOHCT-
PYKIHH, TAaBHHM 006pasoM, MOMEPeTHHX CTHKOB (nnia smbopa THOA
CTHKA ¥ ONEHKH ero COOTBETCTBEA TpeGyeMoMy pecypcy); CKROPOCTb
pacmpoCTpaHeHHsA TPemEH Ha 06pasmax A MPOBEPKRE puifopa MaTe-
pHana H THOA KOHCTPYKIHH.

3. 3aBepmIAOIMEM, MPEMbUM 3IMANOM KOMIIIBKCHOH NIPOTPaMME
JO/KHH GHTR HCIHTAHHA HONHOPASMEPHHX OTCEKOB, CTeHAOB H IejH-
KOM arperaTos Ha CTATHYECKY!0 HPOYHOCTh IO HPOrpaMMe HACOHTAHHEA
Ha pecypc (BKiMuAd HCHOHTAHHA HA CKOPOCTh PACIPOCTPAHOHHA Tpe-
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mun, GesonacHOCTh npa waCTHYHOM paspymeHHH, aKyCTEYeCKYylO Ipoi-
HOCTH ¥ T.J)) B (QYHKNEOHANBHKE HCHHTAHHSA arperaros MeXaHH3ANEA
¢ mpoBepko# EX paGoTocmoCcOGHOCTH.

MACCA KOHCTPYKTHBHO-TEXHOJIOTHYECKAA

Macca, onpefeaseMas KOHCTPYKTHBHO-TeXHOJNOTHIeCKEMHE daxropa-
mm, (opMEpyeTCH 3a CYET HOCHJAOBHIX B/EMEHTOB KOHCTPYKIHE — He-
PeropofiOK, TMOJMOK A PASMEIMeHHA H KpemIeHH: 06opynoBanEs, BHYT-
peHHeil oTAeAKH KabmH M T.., & TAKNKE 3a CUeT HMONONHHATENLHOH MACCH
TeXHOJNOTMIOCKHX COeHHEeHHN, MOCTOAHHOH TONMEHH JHCTOBOIO MaTe-
pHaZa H CTAHAAPTHHX HpopHAed, NPEMEHAGMHX JIA o0HEBKE H
cTpuHTepHOro HaGopa KapKACHEIX ArperaTom.

" CHEKeHHe TeXHOJOTHYeCKHEX H3JHNIKOB MACCH BOSMOXHO IO Cche-
AYIOMEM HAIDAaBICHHEAM.

1. Ipumenenre moxrydaGpaKaTOB NEPEMEHHHX ceuenHl (KIEHO-
pEgHO# o6mEBKE ® npodmuei). :

2. IIpaMeHende MOHOJNETHHX HPECCOBAHHHYX, ANTHX RiM _MeXaHR~
yeck# o6paGoTAHHHX KOHCTPYKNui (maHeNw, OKAHTOBKH, JIOKH, Kap-
KacH (oHapeid E OKOH). OTH KOHCTPYKIHH H3-38 OTCYTCTBEA COGANHE-
TeJBHHX OTBODCTEH 061afa10T HOBHIIEHHOH ycranocrHOR IPOYHOCTHIO.,
Oco6eHHO BHITORHE IITAMIOBAHHEE AETANH, Y KOTOPHIX COXpaHAETCH
BOMIOKHACTAA CTPYKTYpa MeTalJa. , :

3. Yeeanuense raGapuros morydpabpuraron (o6mmera, mpodunei)
JIA YMOHBIIOHHS YHCIA COOXHHOHHN.

4. Pacmupenme copramenta noxyjaGpmxaro (yBemmuende wHCIA
ranopasmepos). IlpEMeHenne NPH MANHX HArPy3KaXx TOHKOCTOHHHX Ka-
rannx npodunelt mim mpodunedr M3 JIMCTOBOTO MATepPHANA.

5. Cykense moja RONYCKOB H& noxydaGpEKATH, JATHe H IITAM-
HOBAHHHE JeTANH, YMEHLIIeHHe NIICOBHX JONYCKOB.

6. YMeHBIIOHAE YHCJIA TOXHOJOrHYeCKHEX pPasheMoB.

7. IpEMeHeHHEe JIA COGMHOREI CBAPKHE (B YACTHOCTH, nadpdysn-
OHHOHR), CKiefikH, maiixm, He ocnabafgomux OCHOBHYK KOHCTPYKIHIO
H JONYCKAIOU[AX HCIOJHSOBAHA® MATEPHANOB MAJHX TONIIAH.

8. VMeHbMeHHe MacChl CTHIKOBOYHHIX SJIEMEHTOB COeHHEHHA 34
cYeT NPAMOHEHHA: '

a) GoaTOB H3 THTAHOBHX CIIABOB; :

6) ofmerteHHEX GoNTOB: MOJHX, C yMeHbIEHHO# AMHEOK PpesslH,
C OKPYFIHMH TOJOBKaMH, OGJIEr4eHHHX raex; ‘ o

B) GOATOB M3 ANIOMHHMEBHX CIIaBOB JIA HEOTBETCTBEHHLIX CO6-
AMHCHHUH; o
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r) XOMyTOB H APYIEX 'Kpeme)KHMX peraneil H3 nepdoprporanEOk
NeHTH. - ' '

9. McmonpsoBaHAe HOBHYX MAaTEPHAJOB H HPOTPECCHBHHX METONOB
MR ReKOPATHBHOH NOKPACKH, ePMETH3AIHE H 3aIHTH OT KOppOSHH.

10. TmaTensHOe BHINONHEHHe CONPATaeMHX peraied, HCKINIAN0-
IEX BOSHEKHOBeHHE HEDACISTHHX HATPY3OK H DpEMEHEHHe KOMIIeH-
caTopoB, NPOKIAJOK, MNAKIEBKH, T6PMETHKOB, HSIANIHEe MOIIHOTO Kpe-
neka H T.J.

11. IImpokoe MpiMeReHE® XEMHTECKOro (ypesepoBAHEA A mou-
yuenEs feTaiell ¢ NEPEMOHHHMH H MEHEMAILHEIMA COUeHHAMH.

12. IlpuMeHeHHe YNpPOYHAMMEH TeXHONOIHH: npoGecrpyiinoit 06-
paGoTkn, OOKATKE PONHKAMH, RKOpHOBAaHHA H T.J.

13. CenexrmBHasA BHGOpDKAa MAaTepHAJIOB IO PASEKO-XEMEIECKHEM
XapaKTOPHECTHKAM — ©CHM HEeBOBMOMHO no6uThCA CTAGHABHHX CBOHCTB
IpE HX H3TOTOBJIGHHH.

Twasa 2. HECYIIAA BHHT

"2.1. BBIBOP IAPAMETPOB
HECYIIENO BMHTA M Er0 3JIEMEHTOB

Hecymmi# BHHT COCTOHT H3 nouacrei M BTYJAKH.

JlomacTs cO3fAT NOTPeOHYI HOXBEMHYIO CHAY.

Bryaxa mpejcraBiser cofoli KEHeMaTEYeCKHi MexaHH3M, obGecme-
YEBAOMEH ABHKEEHe H YIJIOBHe IePeMemeHHA JONACTH B BEePTHKAIb-
HOH H TOpPH3OBTANBHOM IVIOCKOCTE MOA BosfeiicTBEEM A9POAMHAMMYE-
CKEX ¥ MHEPHHEOHEHYX CHJ, & TAK)Ke HOBOPOT JONACTA AMNA yHOpaBReHBEA
€6 HmObeMHOH CHIIOM. :

Mpomecc cospamms HB smmonmsercA B oIpejeleHHO# NOCIeA0Ba-
TeALHOCTH) '

1. Bu6op OCHOBHEIX MapaMeTpoB HB: geamerpa D yp; KOMHIECTBA

nonacreii .z ;; 3aMONHEHHEA O ; OKpY/KHO#i CKOPOCTH BpPAIICHHA oR.

2. AspomEaMHIECKAA KOMIIOHOBKA JONACTH (smemEmiE 06aBK JNO-
nacra): B6op GopM B IIAHS; dopuu npodmneit cedeHHH OTHOCHTENb-
HOM TONIAHH CeYeHMA C H pPACcHPefeJIeHHA KpPYTKE ¢ mo pajgmycy
JIOmAaCTA.
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3. OnpepenenEe NpPeJEALHHX YIIOB OTKIOHEHHA JONACTH. ¢, B,
& npx yOpaBieHEE BOPTONeTOM HA BCEX PACUETHEIX PerKHMAX ero mo-
AeTa.

4. KomcrpyrpoBaHHe JONACTH: _

pu6op MaTepEANA JOH/KEPOHA H KapKaca, $opMHE JIOHIKEPOHA C
yd4eToM IpeJIecTBYIOIIero ONHTA A ReficTBYIOIIEX KOHCTPYKTOPCKO-TeX-
'HOJOrEYeCKHX H SKCINYATAIHOHHHX orpanRvYeHmii; opMEpOBAHEE Ce-
weHHS NOHMKepOHA IO XOpAe H Pajaycy JONACTH HA OCHOBE craTEve-
CKOrO pacyera Ha IPOTHOCTS; ‘

KOPPOKTHDOBKA MACCOBO-}KECTKOCTHEIX XapaKTepPHCTHK JOMACTE C
[eaBl0 OTCTPOMKE OT Pe3soHAHCA HA pabo4mx 9acTOTaX BpANIEHHA HB
& ofecedeHEs NOCTATOYHHX SANACOB Appoynpyroi ycroiiumsocTH (pac-
gerHse BEAW (Qaarrepa, AHBEPreRNHA, 3eMHON PesOHAHC).

5. Komcrpyaposarme sryaxe HB:

BEIGOD KEHOMATHYOCKOH CYOMH BTYJIKE C YJeTOM 3ajaHHOH rHC-
TOrpaMMH YIJIOB OTKJIOHEHESA nomacrelt m TpeGoBaHEE SKCIIyATAEH
(cknaguBanEe jgomacredl Ha CTOAHKe H T.IL);

BHGOp MaTepHANA SJAOMEHTOB BTYNKH,

pu6op THNA mapHEpOB (NOAMENHEKE KAYeHHH, CKONLIKeHAA, yII-
pyrHe SHEMEHTH);

BuiGop THIA gemudepa BePTHKAIBHOTO IIAPHHEDA;

KOHCTPYKTHBHO-TEXHOJOTAYOCKAA paspaoTKa 2JeMEHTOB BTYAKH
(ompepesieHEe reOMETPEYECKHEX PasaMepoB K $OopMH, YNPOIHAOMAA TeX-
HOJOTHA NOBEPXHOCTH H T.IL).

6. Usrorosnenne axcnepﬁenmnwux HATYPHHX 06pasioB sjleMeH-
ros HB{Y

7. McIMTaHEEA Ha DPOYHOCTh B PECYPCHH® HCHHITAHMS SIEMEHTOB .
HB Ba HATYpHOM CTeHAe, KOPPeKTHPOBKA TOXHAYOCKOH AOKYMEHTANHH
Ha msrorosaenme siementos HB.

8. JleTHHe MCCIEAOBAHEA KHHOMATHYECKHX XapAKTePHCTHK BTYJIKH
m aonmacreix HB. )

9. CepmiiHOe NIpPOM3BOACTBO nonacret ® sryakm HB.

* TacrorpamMa (cronbuaras AMarpaMMa) — COBOKYITHOCTS CMEMELIX ﬁpﬂqymliuion,
NOCTPOeHHNX Ha ofHOK ARHEN. TInomage KasKAOTC NPAMOYIOALHNKA HPOHOPIEOBANLHE
9aCTOTe HAXOKKOHHA AAHHON BOANYHHH B w3yuaeMoll COBOKYNMHOCTN.
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2.2. OBIIME TPEBOBAHHSA K 3JIEMEHTAM
HECYIIEFO BHHTA . /L—f

HB meprozera ¢ BSJIeMeHTAMH €ro Rpemlenna/nmnqax: JIOTACTS,
BTYAKY ¢ COWIGHOHHAME H NOJIIHIHAKAMH, nemndep, fexyaxy/ puuar
IOBOpOTA JONACTH, KpPOIUIGHHE BTYAKHE BHHTA Ha BAJXY TIIABHOrO pe-
nyxropa (I'P), sax T'P, xaprep I'P (ecam oH BXORET B CHNIOBYR CXeMy
KoHCTPyKn®E), Kpennenne ['P k Quosensxy (peRyxTopHAsA paMa), Ka-
Garm mam Konouxkd HB_m ee kpemienme K (bnsennmy%onmnn yHROB-
JIeTBOPATH CHE/YOLI(AM Tpe6OoBaHmAM. .

Komcrpyrnusa nomacrei RomkHA obecmevmBaTh SaaHHEE XAPAKTe-
PHCTHKE a9POJHHAMEYECKOr0 KOHTYPa H 6aJaHCHEPOBKY B IPejie]Iax,Ko-
TOpHe I03BOJIANT JKCILTYATHPOBATH BEPTOJNET C YIeTOM YCTAHOBAGHHHIX
orpaEHYeHmE, PeCypcoB H CPOKOB CIyKOHL. :

JlomacTE BEHTOB RO/KHH GHTh CHPOGKTHDOBAHH TAKHM oGpasox,
9T06H [pPeOTBPATHTH MNpPENATCTBYOIee HOPMANLHOR BRCINYATANHE
cKOImZieHHe BOXH B JI060E HX JACTH. '

Jlonacta pexomeHgyercA 0GOpPyAOBATh CHCTeMOR CHTHANHSAIEH MO-
Bpex<aeHns nommepona. IIpE HaIEYHE CHFHANE3ATOPAa pecypc Jjoma-
CTH ¢ MOMEHTA ero cpaGaTHBaHEA ROKeH GLTL He MOHENIE MAKCE-
ManpHO# NPOACIKETEABHOCTH IOJeTa, YCTAHOBJGHHOH JJIA Beproxera
RAHHOTO THIA.

IIpounocts ofmusxm nomacrei HB pommna npoBepsThCA HA ‘¢co-
BMECTHO® AeficTBHe HArpY3OK OT H3rma JomacTH B ILIOCKOCTE HamGOas-
meli B HARMEHbIIOH JKECTKOCTH, OT KPYUGHES, & TAKIKO MARCHMANL-
HHX MOCTHHX A9DOJHHANHYECKHX HATPY30K H BHYTPOHHEro AaBIEHHA.

JKeCTROCTH /IONACTH HA KpYYeHHE OTHOCHTONbHO e HPOAONBHOH
OCH B COBOKYNHOCTH C JKeCTKOCTHI HPOBOJAKH YIPaBIeHHA ROIKHA
GHITH OCTATOMHOM JUIA HPHEMJIEMOTO YPOBHA HArpysoK, GesomacmocT:
or ¢aaTTepa H NOTEPE YHOPAaBAAEMOCTH.

Crarevecras mpounocts HB B ero KpemieHEA AONKEH HPOBEPATH-
¢A Ha HATPYSKH JeTHHX H TeX HA3¢MHHYX CIXyYaeB HATPYKeHHA, KOTO-
pHe ABAAKNTCA PACYETHHMH [ PACCMATPEBAOMEIX BI6MEHTOB KOHCT-
pyxnmn. Kpome Toro, cTaTEiecKas HPOTHOCTH KpPeILIOHHEA HB upose-
pHeTcA HA HATPYSKH HOCAJOYHHX CXyYaeB HATPYKeHHA.

Jlna MCKI0YGHHEA ONACHHX B OTHONIGHHE HPOTHOCTH ABIeHHA pe-
30HAHCA PACYETYy HArPYSOK AONKHO IPE/IIECTBOBATH ONpefeaeHHe dYa-
cToT cobcTBeHHMX KoJeGammii JomacTH B INIOCKOCTAX B3Maxa H Bpa-
menna. [Ipu sroM crefyer yYRTHBATL FPAHHYHLE YCJOBHA €e 3aKpem-
JeHEs B SKCIUIYATAIAOHHOM REAamasoHe gacror spamemmsa HB.
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Crarsueckas IpOYHOCTs MOAMENHEKOR BryakE HB mommam Orry
pocrarounofl, 9TOGH BEAEPHKAT HATPYSKE, HpEXOAAMEECH Ha MOAIIEI-
HEKH B CAyJadX HATpY)KeHHA B MAHEBPOHHOM IOJere H HPH Bospeii-
cremm HecnokokHoro Bosxyxa. Pecypc HOANEINHEKOB AOMNEH ompepe-
AATHCH HA OCHOBAHHE HCIOHTAHEI HA M3HOC M3ONHPOBAHHHX IIAPHED-
HHX COAHHOHHHA ® (BJH) ArperaTos B IeIOM BEJe Ha CTeHJAX 161
IpH HaseMHHX pPECYPCHHX HCIHTAHHAX, Jiza ompepenemms pecypca
moAmANHAKOB Gepercs MEHEMANLHHE pesyabTart, HNONydeHHLH NPH HC-
NHTAaHEE He MeHée Tpex o6pasmos.

[IpE COCTABNGHEE NPOTPAMMH HCOHTAHEHA HA HSHOC paspemraerc
IPHEHEMATH, IT0 IPOJON/KATENLHOCTb FOPHSOHTANBHOTO TOJETA HA MAJNEIX
ckopocrax cocrasisger 10% pecypca, moixera Ha Kpeiicepckoil CKOPOCTH
— 80% pecypca ®m mojera HA MAKCEMAJLHOM CKOPOCTH — 10% pecypca.

PesynsTaTH HA3eMHHX DOCYPCHMX HJIH HATYPHHX CTOHJOBHX HC-
NETAHAR MOryT GHTh HCHONBSOBAHH A ONEHKH IPOTHOCTHE OTAGNb-
HHX arperaTos BEPTOJ6TOB, 6CHH YPOBeHEL AEHCTBYIOIIEX IPE STOM Ha-
npAKeHEH He MOHBLIIE MOJETHOrO.

Jina onpepeneHEsA HANDAKEHHOCTH, NPOBEPKH 3aIIACOB N0 ABTOKO-
neGammii, mccaefopaHMs BEGpammil, onpefeleHEAs AHHAMHYECKHX Xa-
PAKTOPHCTHK KOHCTPYKI[HE JIONACTH NPOBOAATCA CTEHROBL® HCHHTAHRA
moj AeHcTBHEeM SaJJAHHEIX HAIPY3OK. '

KpoMe CTeHAOBHX NPOBOAATCA M APYrHe BHAR HCIHTAHREI: mo on-
peielieHAI0 UPOYHOCTHHX XAPAKTEPHCTHK MATEPHAZIOB, PACIPORENEHHIO
HANPAKEHEH NPH NOMONE DABNWIHHX Mofe’dedi H3 ONTHYECKOrO AK-
THRHOTO MATEPHAJA, PECYPCHHE HCHOHTAHEA M HCONTAHHA B YCHOBHAX
peannHO# skcmryatandn. Mcnuranas BHNONHAKTCA PasIRYHEIME CIO-
cobamm: Ges BpameHHsA BEETOB HA CHeNHANBHHX CTOHAAX B naGoparo-
PHE, Ha CTEHAX ¢ BPAMEHEeM — CHONHAILHRY 6GamEAX EAE BEHTOBHX
npufopax Ha Gase HATYPHOTO BepTolleTa, B A3POAMHAMETECKAX Tpybax.

Jlomacre HB ofssarenbHO IDOABEPraloTCA YCTAJIOCTEHIM HCHHTAHH-
AM ¢ IeNbI0 ONpefeJeHHs JOATrOBEYHOCTH KOHCTPYKIHE IOR Bospelcr-
BHGM IOPeMEHHHX HArPYSOK JUIfA IOCJIeAYIOIero yCTAHOBIEGHMA pecypca
M QA KOHTPONA KAaYecTBa COPHEHOE HPOAYKIHE. Kax nmpasmixo, HCIH-
THBAKTCA THNOBOE OTCEK H KoMieBoll ydyacTor. McnuTaHNA BHIONHSA-
JOTCA HA PeSOHAHCHHX CTeHAaX. Harpyskm cosfanrcs ¢ IOMOMLD
HHepNHOHHOro BEGpaTopa, yCTAHOBIGHHOrO HA OTCORe nonacra. Kpowme
IepeMeHHNX IIOMEPeYHHX HAIDPYSOK, HPefYCMAaTPHBAETCA NPHIOKOHNE
B craTHuecKod moprpyskm or memrpoGexxmolf cmai. Yacto permerpm-
PYIOT TAK/Ke CKOPOCTh POCTA YCTAJOCTHHX TPEIIEH, WTO HO3BOJAET .
HOBAHHO YCTAHARJHBATH NEPHOJHIHOCTD OCMOTPOB KOHCTPYRIEE B sKe-
IJIyaTaHH, MOBHICHTH JKEBYYecTh KOHCTPYKIHH.
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OcoGeHHOCTI0 YCTAAOCTHHX HCHMTAHHE ABAAETCH Heo6XOHMOCTD
DOBTOpeHE#E HX [ MHOIAX OHOTHHHHX obneKTos, 9ro ofBACHAETCA
CYI[eCTBOHHEIM CHYdaiHHM pas6pocoM XapaKTepPHCTHK ROATOBEYHOCTH.

Wcnuramua 0o (aaTrepy BEHTA NPOHSBOAATCA Ha MOJGNAX B A5p0-
IMHEAMEYeCKHX TpPy6ax, o6AsarelbHO Ha HATYPHOM BepTONETO B HaseM-
HHX YCIOBHAX DPE PacKpyTKax HB.

VsMepeHHs HArpysoK HA JIOHACTh B IONeTe MOryr 65T OPABHALHO
[OCTABAGHK H IPOBEleHH TOALKO HA OCHOBe IpeABapBTENLHBIX pacde-
TOB M CTOHAOBHIX HCHKTaHHE.

I{ennocTts HATyPHHX NeTBHX HCIHTAHEE B TOM, YTO BCe ABJOHMA
mpoTeKalT Ges MCKa)KeHHH, CBASAHHHX © HapymerneM mnopo6ms, co
cYeMATH3AMEEeR KOHCTPYKIEH, CI0COGOB MPHIOMEHHA HArPY3KH = Ap.
Bo3MOMKHO CO3[aHEE BePTOJNETOB — JIETAMHAX naGoparopuiit ans HCC-
NeOBAHEA HOBWX KOHCTPYKINH, paHee He H3YIeHHHX asnensi. He-
OCTAaTKOM ABAAETCA MOBHINEHHAA B PAAe CIyIach ONACHOCTH HCHEITA-
pm#. JIpn mpoBefeHBH JETHHX HCOHITAHEHR H3MEpPAIT HANpPAKEHHA B
nomsxepone jonacte HB, B ee o6muEKe, MOMGHTH KPYyI6HHA H IIAD-
HEPHHE MOMEHTH Jomacreil, CBIH B CHCTOMAX YIPABIHHS, MOMEHTH
u cuax B Basax HB m PB, manpsKeHEA HIH msrafamonae MOMEHTH
p aomacrax PB, peranax BTYJNOK. ‘

2.3. JIONACTH HECYHIIET'O BHHTA

" 2.3.1. BLIBOP MATEPHAJIA 3JIEMEHTOB
KOHCTPYKI{HH JIOHACTH

VYexosna pabors aomacre HB Beprozera BO MHOTOM OTIHYAI0TCH
or ycnoBmil paGoTH KpHJa caMonera. OcHoBHAsA 0COG@HHOCTH B TOM,4TO
meficreyomue Ha Heo HArpYSKHE ABIANTCA IepeMeHHHMHE BO BPOMEHH.
Tlosromy mpm BHGope MaTepHaia BIOMEHTOB JONACTH B KaYeCTBO TABB-
HHX BHABHTAITCA Clepywmme TpeGosamms:

— ycTANOCTHaA NPOYHOCTH: TpemEHOCTORKOCTh (CONPOTHBIIGHH®
* . pacIpoCTPaHEHHID yCTANOCTHOR TPOIIEHH) H cnabas TyBCTBHTOIABHOCTD
'K ROHIEHTPATOPAM HANpsKeHHH; '

— HeH3MEHHOCTh MEXAHHYEeCKHX CBOMCTB MATOPHANA BJIEMEHTOB H
HX COefiMHEHHH OT 38JAHHOTO BPOMEHH SKCILTYaTaIlHH, TeMHOepATYPH K
arMoc(hepHHX YCIOBHE OKpY/KawIe#l CPOfk;

— TexHOJOrHIeCKEe TPeGOBAHHA: BOSMOKHOCTH IPOHSBOACTBA 1O
ofecneveHE0 3aJABHLYX (POPM CEUEHHA DAEMEHTOB KOHCTPYRIHE; IO-
BHIIGHEE pECYPCa JIEMEHTOB KOHCTPYKIHE METONAME yIpOYHeHEA;
KOHTPOAb 33 KAYeCTBOM COGJHHOHME H 3ajaHHEIME reoMeTpEIECKEMHE
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pasMepaME NPH H3IMOTOBJGHHH HJIEMEHTOB KOHCTPYKOEE B Hponecce -
cGOpKE JIOMACTE; PEMOHTONPHrONHOCT: KOHCTPYKIEH NONACTH B . NPO-
necce 66 SKCIAYATAIHH, R
Kpome mepevHcieHHOro, HeoGXOREMO YIHTHBATH CTOEMOCTH MaTe-
pHAIA H TeXHOJIOrHYECKOr0 IpPONecca HSTOTOBJNGHHA NONACTH H éro--
AMOCTh 66 SKCILTyaTAIHH, DS
C y4eToM BHIIEHSI0KEHHHX TpeGoBamEil BHOGEpaT TOT MaTepmam,

O,
KOTOpHi ¥MeeT MAKCHMAJbHEE YAeNbHYX NPOYHOCTH ';. H yne.m-m.li'

MOAYAb YOPYTOCTH -g .

IIpe GopMHPOBAHHE JOH)K6POHA JIONACTH H3 rEGpAAHEX KOMIO-
SHIAOHHKYX MATePHAJNOB CTPOMATCA K MAKCHMAJBHOR HX COBMEOCTHMO-
CTH C MATepPHAJNOM MATPHIH, HaOpAMEp, IO BEJHIHHE NHHAMHEIECKOIO
yIEHEHHSA, CTENOHA AfTesHHE, N0 KosddanEeHTy amnefHOro B o6HEM-
HOTO PAcCIIApPEHEA, BIATOOMKOCTH, BPeMEHH CTAPeHHSA, TYBCTBHTEALHO-
CTH K yNXAPHHM HATPY3KaM,

YyscTBETENBHOCTh K YAAPHHM HArpY3KaM ONpPeAeNfeTcH BeNHYH-
Hoit ypapHO# BasKkocTH. JINA BOJOKHHCTHX KOMIO3HTOB YAApHAA BA3-

KOCTh XAPAaKTePHSYeTCA OTHONIOHHOM -Z_LE OnaEM Hs coocoGoB mOBM-

IeHHA YAAPHOH BASKOCTH KOMIO3HTOB ABJIAETCH BBEJIGHHe B HX COCTaB
Gosee  NPOUYHHX M MEHE® MKECTKHX BOJIOKOH, HANPHMED CTOKIAHHHX
BJIE OPraHEYeCKEX — B YIVIGIUIACTHKH. , .

B npomecce pasBETHA BePTOJNETOCTPOCHEA OCHOBHOM CHioBOM 8xe-
MOHTA JIONACTHE — JIOH)ePOH — BHINOJHAJICA H3 [6PeBa, JerdapOBAHHHX
craneii, aJIOMEHHEBHX CHJABOB, Hep:KaBewmeH CTAIH, THTAHOBHX
cmiasoB. B HacToAniee BpeMA IMHEPOKO NPAKTHKYETCA H3TOTOBJIGHEE
NIOH/KepOHA M3 KOMIIOSHIMOHHHX MATePHANOB.

ArperaTH KapKaca — OOGHIEBKA, HODBIODH, XBOCTOBOM CTPHHTep,
paHee HSToTOBAAeMEle M3 (haHeDH,IOJNOTHA,ANOMHHMEBLX CIIABOB, B
COBpeMGHHEIX JIONACTAX HSIOTAaBIHBapTCA Takxke 3 KM.

JlepeBo HAMJO NPEMEHEHHO B IPAKTHKE YXTOMCKOTO BEPTONETHOTO
aasoga M. H.M. Kamosa B mepmop ero cramosrenEs. OmpepeasnmuaMe
» BuGOpe BTOr0 MaTepHANA ABIANECH CHOXYIOIIEe coobpakeHHSA: Ape-
BECHHA MAJOTYBCTBHTONIbHA K KOHIEHTPATOpAM HANDSReHMH, Tpemm-
HocTOfKag; oHA He TpefyeT CIOKHOrO TeXHOJOTEIECKOro 06opynoBaHNS.
NP HSFOTOBJOHHH JOHKGPOHA E KADKACA JIOMACTH; SaTPAaTH HA =3TO-
TOBJICHHE JIONACTH HO BOJHKH. ST

IlenTpansHas 9acTb JOH)KEPOHA BHIONHANACH H3 RennTa-ApenecH-
HH (CKJeeHHEe TOHKHE JHCTH JPEBECHHH), HOCOBasg qacTs mpodmas’
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cocrosia ®s HaGopa CKIGGHHHX COCHOBRIX peex. XBOCTOBAA TaCTh
npepcTABAANA cofoi Kaprac s (amepHO# OOMEBKE, OpHKAeeHHOH K
nemonaacry: IIoBepXHOCTH JONACTE NOKPHBANACK HOIOTHOM B BIAro-
CTOMKEM NAKOM. ,

B npomecce SKCINYATAIHE BHABHIMCH CymecTBeHHHE HeJOCTATKE
RepeBAHHON JONACTH:

— pecMoTpA HA BIArOCTONKOe HOKPHTHEe NOBEPXHOCTH JOIACTH
p/IeMOHTH KOHCTPYKIHE HACHIIANHECH BIArod, 1T IPHBOJRIO K H3ME-
HEHEI IOHTPA TAMKECTH CoYeHEsA (cMemaica Hasa){) H YMOHLIICHHIO
KPHTHY6CKOR CROpOCTH (hIaTTepa JONACTH;

— DpONETKA AHTHCENTHKAME He YCTPAHANA B mpouecce PKCILIYA-
TAIAE THEJOCTHOr0 PaspyNeHHA APeBOCHHH, IPH TOM 1UTO 66 MeXaHH-
94eCcKHEe CBOMCTBA YXYAIIANHCEH.

B npaxteEKe MOCKOBCKOro BEpTOJETHOTO 3aBOXA HM. M.JI. Mauas
s momacrsx HB IpAMEHANACH CMEIMAHHAA KOHCTPYKNEA — JOHIKEPOH
BLIONHANCA W3 cranpHOR TPyOGH, a B SIeMEHTaX KapKaca HCIIOAR3O0-
BaJoch AEpPeBO B MOJOTHO.

TpeGoBamms IPOTHOCTH, KECTKOCTE H A5POAMHAMERH C YYeTOM Tex-
HOJIOTHYECKHAX BOSMOJKHOCTOH NDHBONE K HEOGXONHMOCTH H3MOHOHHH
dopM ceueHEA NOHKEPOHA WO PALEYCY C NEAREAPHYECKO# HA BAAHM-
THYeCKY®. Meramnypraueckas OPOMHILICHHOCTh HO pacmonarana o6o-
pynoeammeM jas (OPMEDPOBAHEA NAHHOTO JOHREPOHA B3 opmol saro-
ToBKH. I109TOMY KOHCTPYKTOPH BHHYKIGHH 6LaE BBECTH TENOCKOHH-
qecKEe CTHKH, COO[HHOHHHO CTAJLHHME 3AKNEIKAMH, C HCIOJAL30RA-
HHeM yNpouYHALmeH TeXHOJIOrHH (RopEmpoBaHHEe OTBepCTHE), NIABHEE
mepexXOALl KeCTKOCTH B MecTe CTHKA, NPOROILHYN mnudoBKy BHYT-
perHel H pHemHedl moBepxHOCTedl K&KAOE TACTH ROMKEPOHA.

VuaTHBAA XapakTep a3pOAEHAMHYECKHX HArpy3oR IO XOpAe Ipo-
¢uns, mepeaHI YACTh npodmaa NONAcTH BHIOJHANE H3 ¢agepH, a
3aHIO0 — ¥3 NOJOTHA B KOMJeBOH YacTH JIONACTH H danepsoi 06-
MHEBKE B CpefHei H KOHIEBOE ee JACTH.

AspopaHaMBAeCKEe HArPYSKH H nenrpobexxHas CHEA, REHCTBYWO-
mas Ha KapKacYuepes HePBIOPH HepeflaBaNECh HA JOHKEPOH. Tepenaua
CHJI B MOMEHTOB Ha JOH/KePOH OCYIMeCTBAANACH dYepe3a $nagnH, mpE-
KIGNAHHESE K JOH)KePOHY H CTeHKe HOpBIOPHL

B mpomecce SKCOAYaTAIEE BHABBACA PAA HEOCTATKOB NpHEATOR
KOHCTPYKTHBHO-CHIOBO# CXEGMH JIONACTH. Hanmuame CTHKOB H 3aKie-
HOYHHX COeHHEHHH CYNIECTBOHHO YCIOKHHJIO HPOHecc ROCTHKEHHA
peo6xogmMoro pecypca nomacts. McmonnsosamEe B XBOCTOBOH dacTH
GesMOMEHTHOM OOmMEBRE (IOJOTHA) HPHBOAMIO K TOMY, UTO IOR eH-
CTBHeM BHOMIHMX A9POABHAMAYECKHX CEJI H nenrpobeskHofl CHIN BO3-
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Ayxa, HAXONAIMErocs BHYTPH KapKaca, CYI{eCTBEHHO HCKAayKAJNCH npod-
ANL JONACTH, UTO YXYAIIAJO 6r0 A9POJHHAMHYECKHE XAaPaKTePHCTHKH.

BeejieHHEe JPEHA’KHOr0 OTBOPCTHA HA HIVKHeH NOBOPXHOCTH B KOH-
e NONACTH NPHEBENC K MOCTHHM HOTepAM HA NEPeTeKAHEe BOSKYXa
BHYTPH KapKaca HOJ feliCTBHeM I@ETPOGEKHHX CHI. ¥Ycrpanenne sToro
HEJIOCTATKA 3a CUET OTKA3a OT NOJOTHA H Hepexop Ha (amepHYIO 06-
[MEBKY 1O Bceil MOBEPXHOCTH JIONACTH CYMGCTBEHHO YBENHYHJIO Maccy
JOMACTH H CABHTANO NeHTP MAcCC JOmACTH Hasaj. B pesyasrate comMe-
CTHOH HEATEALHOCTH KOHCTPYRTOPOB, TeXHOJOrOB H MeTAJINypros mo
yCTPAHEHHI0 OTME@YeHHHIX HEJOCTATKOB OLLI COSHAH JOHKEPOH 3ajaH-
HOTO NEpeMeHHOro ceYeHHA Ges CTHKOB, & XBOCTOBYI TacTh JONACTH
cTain BHIOJHATh M3 AOPANIOMHHEBOH OGIMBKH, HNOAKPEILIeHHOH CO-
ToBEIM GiOKOM, He H3MeHmiome#l opMy mop meiicTBEeM a3PONHHAME-
YeCKHX HArpYysoK.

Jina Tpy6uaToro JOHKEPOHA NDEMeHSeTCH OOKYHO Tpy6a H3 BH-
coxonermposanmoi cranm tama 30XI'CA mam 40XHMA, SBKANIGHHON
¥ ornymeHnHo# Ha mpogHoeTs (0= 1100—1300 MIla). ITocxe ropauek

1 xonopHO# mnpokaTkH, opmoo6pasoBaHEA H SAKAJKH HADYXRHAA H
BHYTPeHHAA TOBEPYHOCTHE TPyOm monmpywrcs.Ha remneit ® BHYTpeH-
Helt NOBePYHOCTAX JOHKePOHA CO3/a6TCA HAKIEN BEGPOYNapHMM CIO-
co6oM, MOBHINAIMEA Ipefiesi BRHOCIEBOCTH /[0 omm= 280—300 MIla

NpE IOCTOAHHONR YaCTH HATPY)XeHHA O, = 200—250 MIla.

B KOHCTPYKINHE JIONACTH, OCHOBAHHOE HAa CTAILHOM rpy6e, noHMKe-
POH OGHYHO 3aIMHEIIEH KAPKACOM ¥ He Moyer GHTh MEXAHHTECKH NO-
BpPeXKAEH B SKCIAYATANHH.

VcnoansoBaHEe HPECCOBAHHOr0 HpodEIA H3 AOPATIOMHHHEEBOTO
MaTepEAJNA MOSBONENO (hOPMEPOBATH MPOPENL JNOHKepoHa ¢ HamGonee
nenecooGpasunm cevenmeM (pmc. 2.3.1). IIpEmenenne saMkmEyTOro mMpo-
¢uAsA, NOMYIOHHOTO METOAOM IPECCOBAHEA (SKCTPY3HA), OrpAHETHI Niu-
AIIAS0H HCIONB3OBAHHEA CYMECTBYIONEX KIOPATIOMEHEEBRX ciiasos. B
mpoijecce IpeccoBaHEs NPOMCXONHT PasjeleHHe MaTepHana Ha ABe da-
cTa, mostoMy B opmmpylomem npodmap EHcTpyMente (dumanepe) orm
ABe WACTH AOMKHE COGNMHATHCA H CBAPHBATHCA fRasienmeM. Uro0H
CTPYKTypa MaTepHAJNA B MECTAX CBADKH He YXyAAJach, HOOGXOXEMO
IPEMEHAT, MATEDHAJ] ¢ BHICOKOH KOPPOSHOHHOH CTOHKOCTHIO. Yerano-
CTHAA IPOYHOCTh JIOPANOMEHHEBOTO JOHKEPOHA MOMKeT CHHSHTHCH M3-
3a fedeKTOB, BOSHEKAKWIIEX B NpoIrecce HpeccoBaHWA mpopris X Me-
xagmgecKoil 06paGoTkE Jomkepora. Ilosromy Heo6xXoxmmo He TONLKO
HADY)KHYI0, HO H BHYTPOHHION IOBOPXHOCTH NOHKEPOHA YNPOTHATE -
sn6poynapasiM cmocoGom. Ilpepen BEIHOCAHBOCTH MOKeT 6uTs RoBENeH
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Ho ‘»c“’;u: 55—60 Mlla npx G ,= 60 MIla. [{na HCKNOYEHHA BO3-
MOMHOOTH KOPPOSHOHHOTO MOBDPEIGHHS IPECCOBAHHEX NOH/KEPOHOB
» mpomecce MPONSBOACTBA H B YCHOBEAX SRCILTyaTanEE HeoGxopmEMO
‘IpEMEHATH TANLBAHHYOCKHE NOKPHTHA (manpEMep, aHOABPOBAHE®) II0-
‘cXe MpOMEXYTOUHHX omepammi ero oGpaGoTka.

- Ilpomecc HPECCOBAHRA HO HO3BOAAET H3MOHATL dopmy cevenHa mo
3aRHHOMY SaROHY, HODTOMY tpebyenyn BHCOTY DPOdEAA IO RIMHE
"HODACTH MOMKHO OBOCHEYETh TONLKO 3a Cder (pesepoBAHEA BHeIHedH
NOBEPXHOCTH. ‘B pesyabTaTe KOHCTPYKTOp HMeeT BO3MOMHOCTH paspa-
6aTHBATH KOHCTPYKTHBHO-CEIOBYIO CXeMY JOHACTH TONLKO IPAMOYTOb-

no#t dopum B mname (cykemme N = 1).
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Puc. 2.3.1.Ceuenue ronacmu ¢ J10panioMUROGHLM NPECCOBAHHbIM AROHXEPOROM.
1 — naxem npomusoabpa3uenoll HAXAAIKU, Hazpesamers u npoxaadxu
dusaexmpuxa; 2 — pesunosvid ca0ll, NPUSYAKGHUSUPOSAHHBT K OmCcexam
npomusogarammepro2o zpy3a (3) us cmaau; 4 — RORXEPONK;

§ — xaeeeoe coedunenue MOParNOMUKO80U OOWILEKY XEOCMOB020 OMCexa
(6) c ronxeponom; 7 — comosbill 3anoARuUMens u3 asiomunuesoll goavzu

KoBTaxT IOBEPXHOCTH JOHKOPOHA ¢ IOTOKOM BOSAYXAa NpHBEN K He-
0GXOEMOCTH SAIIMTH 9TOH HNOBEPXHOCTH OT BPOSHOHHOIO HOBPEHICHEA.

Busa cpenaEa NOOMTKA (OPMEPOBAHHA JIOH}KEPOHA AOLACTH M3
MHOTOCIORHOrO TOHKOTO JHCTA HepMKaBewmell CTANH, COeJHHEHHOTO B
MOHOJHET IpHE ToMmomE cKaekkm. IIpennoxarazoch cosfiaHEe KOHCTPYKR-
nun, obnapawomedt Goabmod CTORKOCTHI K PACHPOCTPAHOHEIO YCTANO-
crHOR TpemuaH. OpPraHEYeCKEM HEROCTATROM RAHHOR KOHCTPYKIHE
GLuta HEBOSMOIKHOCTH 0GECHETeHHS KAYeCTBOHHOH CKIGAKE M ycTpaHe-
HBA BHABIGHHEHX Ae(OKTOB KJIeeBHX IOBePXHOCTEH.

JlonacTn ¢ JOHKOPOHOM 3aMRHYTO# (OPMH IO3BOJAIT HCHIONL30-
BaTh TeXHHYECKHE CPEJICTBA IOCTOAHHOTO KOHTPOJA YCTAJNOCTHHX pas-
pymenmii Marepmana Jomkepona. CEcreMa CRIHAIM3ANEH HOBpeMx/e-
HEf NeILHOMOTAJVIAIECKAY JOH)KGPOHOB COCTOMT H3 CHIHANH3ATOPA
[ABJEeBHA BOBAYXA H 3arfymeK HA KOHIAX JOHMKEPOHA (pmc. 2.3.2).
BHyTpeHHAA MOJNOCTh JOHKGPOHA SANONHAETCA BOSJYXOM HOX Aasie-
HEoM, NpeBHINANIIAM faBieHHe Havaxa CpabaTHBAHEA CHIHANEIATOPA.
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B caydae_NOSBIGHEA B JOHKePOHO TPENINHH [ABXOHEE BOIAYXA B HEM
mapaer. MngopuMansa O PasrepMOTHIALEE NOIOCTH NOH)REPOHA HOCTY-
'BAST OT CEFHANNBATOPA JABJGHEA B BHAC BLIABMNROHHA KpPacHOTO KOJ-

gauxa cEasdons, yCTAHOBIEHHOTO B KOMJIBOH 4aCTH KWKAOH JOmACTH.

Kw ASBAGHHA BOBJAYXIA B AOH/KePOHAX B KaOHHY SKHUasKa
ié- SHBOJNTCH, T.K. IPONSCC POCTA TPEIAHE O PAIPYIICHMA NOHKEPOHA
-3 HECKONLKO Pas UPEBHIIACT BPOMA MARCHMAILHO BOSMOIRHOR IHETENE-
‘HocTH moxera seproxera. Komrpoas 3a COCTOSHHOM JIONACTE OCYIIeCTBA-
eTCs P MOKIOJNETHOM. OCMOTpE IO LOJO)KOHEN CHIHAIE3ATOPA.

JlaBnenne BO3/yXA B JOHJKEPOHE CO3A6TCA C YIEeTOM TeMIePATYPH
OKPY/KAIOIIEro BO3AYXa H C YIeTOM JaBJICHHA Havaja cpaGaTHBaEMA
CHIHAIE3ATOPA. ‘

B nonmacrax Bepromera Mm-26 craabHEe rpy6uarsie JOHMXEPOHH
0 HAPY/XHO# HOBEPXHOCTE OGNHIOBAHE CTEeRJIONIeHTOH, 88 CYET Tero
npH BOSHHKHOBeHHH TPOIHHH B JIOHKEPOHO HCHINTAETCHA BO3MOXK-
HOCTL OGHADY/KEHHS NOBPEKACHHA JOH/KOPOHA C HOMOMbIO MHOBMATH-
wecKoll cmcTeMs curHajmsanmm. Jlas obecmedeHHA HafeKHOTO PyEEK-
MOHEPOBAHHA CHCTOMH CHTHAJHSANEH HOBPEXIGHEA JOHKEPOHA IO
Bcell JAAMHE ero BHeImHeH NOBOPXHOCTH YRJAAAHBANTCA aBoiEKe @TO-
ponnacToBHe mMHYpH (pEC. 2.3.3) m mocne OOMOTKE JIGHTAMHE H3 CTOK-
JIOTKaHE TPOMSBOXHTCA NOJMMEDHSANMA B npecc-$opme. Oroponnacro-
BHe MEYPH BWTATEBaTCA, 06pasys BOSAYMIHHE KAaHAJH JHAMETPOM
2 MM, OTKPHTHO CO CTOPOHH BHeIIHEi MOBOPYHOCTH TpyOH ROH)KEPOHA.
IloABNeHMe YCTANOCTHOH TPEIIHHH B 30HE BOSAYIIHHX KAHAJZOB NpH-
BOJHT K HAJIGEMI0 JABNCHHA B IONOCTH JOHKEpOHA M cpaGaTHBABHIO
carsanEsaTopa. Kagain BHIONBAOTCA ABOHHHIMA WO TEXHONOTHIGCRAM
coobpakeHHAM -— BCEI7a HMeeTcA BepOATHOCTH obpuBa ¢rropomnacro-
BOTO IMHYpa HPH 6ro BHTATHBAHHA M3 HOJOCTH pammok 14 M.

AEH30TPONHOCTS KOMIOSENHORHHX MATEPHANOB OTKDEUIA IIMPOKHE
BO3MOXHOCTE NPHEMOHEHHA HX B JODACTAX HB. IIpamenenne KM no-
3BOJIfieT HANDABJEHHO (JOPMEPOBATH JKECTKOCTHHE YAPAKTEPHCTHKH JO-
pacta (msrm6GEbe H KPyTHABHHE) 38 CYer cOOTBeTCTBYIOmMeH OpHeHTa-
[ APMEPYOIIAX BOJOKOH KOMIO3HTA C Y1eTOM CHOMKHOIO Xaparrepa
ee HATPYKeHHA. _

BeproserocTpoenEe sBiferca HamGoxee IepefoBod OTPACHBIO ABH-
AI[HOHHON TeXHHKH, 3/leCh CTANH CMeNO NPEMOHATh KM B TaxoM oT-
BeTCTBEHHOM H CJIOJKHO HArpy’KaeMoM arperare, KaK JOIacTh HB.

dddexraprocts mpumenenss KM B CHIOBHX dIeMeHTAX aonacrei
onpejie/geTcA PAKOM IPEEMYIIECTB STHX MATEPHANOB IO CPABHEHHID C
MeTajiaMB. B YACTHOCTH, A9POARHAMEYECKHe H A3POyNpyrae mapamer-
pH JomacTell KOMIO3HTOB MOTYT pubEparsca Ges yuera orpanEveHni,
BHSHBAGMHX TeXHOJOTHYECKEME IIPONECCAMHE NONYYeHHA RATAHX,
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BKCTPYAHPOBAHHEIX (mpeccoBaHHKX) HNH MOXaHHYOCKE o6paGoranuyx
MEeTANNHYECKEX KOHCTPYKTHBHHIX 3JI6MOHTOB. : ‘

Puc. 2.3.3. KoncmpyxmueHo-CUR08as CXEMA Hocoeoll vacmy
nonacmu eepmoaema Mu-26:
1 — cmanabKoil mpybuamblli AOHXEPOH;
2 — 3anoAHUMENRb U3 CAMOSCREHUSAIOULEZOCR neHonaacma;

3 — o6wuexa u3 cmexaonaacmuxa; 4 — KOMNEHCAMOp Uus nexonaacma;
5§ — xaHaAb cucmembi OOHAPYXEHUS YCMAAOCMHbX mpewun 6 AOHXEPOKE;
6 — snexmponposodxa; 7 — npomueoabpasusias Kaxaaoxa;

8 — HazpesameAbHAR HAXAGOKG

KoMImOSETHHM KOHCTPYKIEAM MOKHO NPHAATH CHOMKHEG aSpojiH-
HaMBEdecKEe (OPMH, & peryiEpyeMas aHHSOTPONEA MATepHAIA 103BO-
ager cospaBaTh TpeGyeMylw IKECTKOCTh B IPefeNax 3ajlaHHBIX aBpOJE-
HAMEYeCKEX H ABPOYNpYIEX NapaMerpos. B pesyanrare ROCTHraeTci
Goxbmas aspopEHAMEYecKad 5(QexTHBHOCTE BHHTOR, onpepenseMas
OTHOIIeHNeM MOXLeMHON CHAK K A3PORHHAMHTECKOMY CONIPOTHBIEGHHD.

C nomomsio KM, obnapanomux Goxee BHICOKOM y/ieAbHON IPOYHOCTRIO,
ASFOTABIMBAIOT JIONACTH MOHBIEH MacCH, I6M METALIHIeCKHe. CHmKeHHO
MACCH Jomacreil, B CBOIO OY6peps, OKASHBAeT BIEAHHEE HA IO (]
CRJIH, HHEPIHIO POTOpa, 1ACTOTHHE H APYrHe XAPAKTOPHCTHKHE.

PeryampyeMas B IIEPOKEX Ipojiellax AHE3OTPOIEA KM mnossoxser
noxyYaTs HeoGXONEMEIE KOHCTPYKTHBHHE H AeMndEpyoINEe HApaMeT-
pu momactE. Yacrora COGCTBEHHHX xoneGamml nomacTH Momer GuTH
ASMeHeHA He TONBKO NepepacnpefiejleHHeM MAaccH, HO H suGopoM ap-
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MEPYWOHIEX BONOKOH, EMENIEX HESKEE HAH BHCOKEE MOXyZb YUpY-
roctH, BRANYAS HX rEGpEANSAHD (cmemmBanme), cTeneHE APMEPO-
‘BaNNS N OPHeHTAINH APMEPYOIIHX BOJNIOKOH OTHOCHT@/ILHO OCK JO-
siacrn. KpyTRabHAA IRECTROCTE _jomacTE MO)KeT OHTH CYMeECTBeHHO
yBeaEUeHa 3a CUeT RoGasneHms CiOeB C opmenTanmeit + 45° oTHOCH-
TeALHO PAsMAXA JONACTH IPH He3HAYHTEALHOM H3MEHOHMHE 4aCTOT Ipo-
ROABHHX KoaeGammi.

ORHEM H3 BOSMOKHHX KDHTODHEB onraMansHocts mamenn B3 KM,
oGecmeumBAlIMEM MHHAMYM 6@ MACCH, ABJIAETCA yClIOBHO COBIAJIGHHSA
TPReKTOPHHE aPMEpOBAHHA C TPAGKTOPHe# MAKCHMAaILHOTO IIaBHOrO Ha-
npamenna. Kax mpasmio, KM npegcrasaser coGoit COBOKYIHOCTb OA-
HOHATPABIGHHHX HJIH TKAHEBHX ClI0B C pasAHYEHME TONMEHAME H
yriaME ODHMEHTAREH BONOKOH. CpoficTBa TAKOTO MATEPHAJNA OIpeneid-
10TCA CBOMCTBAMH OTAGIBLHHX CJI06B H CTPYKTYpOM.

JPdexTrBHAA PeANHIANHA ROCTOHHCTB KOMIO3HTOB B KOHCTPYKIH-
ax nomacreii Tpebyer pemeHHA KOMIUIGKCA 3ajad, cBA3AHHKX ¢ BHGO-
POM B3AEMHO COTJIACOBAHHMX HCXORHHX KOMIIOHEeHTOB (BONOKOH H MarT-
pHEIB), ONpefeaeHEeM panEoHANbHOE CTPYKTYPH MaTepEaja, COOTBET-
cTByOme#l XapaKTepy BHOIIHEX HAIPYSOR H ApyrAx BosjelicTBEE C
yuetoM cuenEdEIeCKEX CBOHCTB MaTopEANA H TeXHOJIOTHY6CKHAX Orpa-
HEveHE# npE paspaboTre BleMEHTOB JONACTH.

Mexanmueckoe mosefenre KM ompepeinsercs BHCOKOH NIPOYHOCTHIO
APMEPYDOIIEX BOJOKOH, JKECTKOCTBIO MATpPEOM H IMPOYHOCTHIO CBASH HA
rPAHHIE ¢MATPELA — BOJOKHOX.

Ham6onpmee NPEMEHEHHS HONYIBIH crexionnacTerosxe KM ma
SIOKCHRHOR MarpEme. dro ofpAcHAeTCA B NEPBY ouepefs HEBKOH
CTOEMOCTHI CTeKiomnacTEKa. JlaabHeidimee pDasBHTHO KOHCTPYKIHH
aonacrs ms KM cBA3aHO ¢ HCIOAL3OBAHHEM rEGPEAHEIX ROMHIOSENEE
— coyeraHEs YINEBOJOKHA C OPraHOBOJIOKOHOM H JPYTHX noao6HEX
BAPHAHTOB. :

VraemnacTEK, 06aafas BHCOKOR IPOYHOCTHI, qyBCTBHTEJI6H K.
yAapHHM HarpyskaM. Beepenme memee #ECTKOTO MATEpHAJA H 3aIIETA
IOBEPXHOCTH JOH)KepOHA OT KaKEX-TEOO0 TMOBp@RAEHHE NPEROCTABJIACT
BO3MOKHOCTH INEPOKOr0 HPHMEHOHHH NmogoGHHX KOMIOSHNHE.

JloH:KepoH ¢ 3aMKHYTHIM KopoGuaTHM CeveHHeM D-o6pasnoii gop-
MH MOKeT OHTh M3TOTOBJIEH METOOM HAMOTKH OJ|HOHATIPABIGHHOK JIeH-
roii Ha ODpABKE. JTOT METOR H3rOTOBNGHMA JOHIKEPOHOB JomacTH IIH-
POKO IpEMEHAeTcs HOPH KPYDHOM cepmiiEOM IIDOMBBOACTBE, TAe mee-
c006pasHo MAKCHMAJLHO ABTOMATHSKPOBATH IPONECC maroropaenas. B
nparrake OKB H.H. Kamoza pu6paHa TOXHONOTHS H3rOTOBAGHEA JIOH-
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KOPOHA YACTAME METOXOM BHIKNAJKH H3 PASIMTHEX TRagell MAN AOHT
OJHOHANPARBIGHHOTO MaTepHANa HA ONPAaBKAX. : S

JlmcTH . MaTepHANa JIOH}KEPOHA COGHpAT B HAKETH H HONBEPTANT.
npeABapETENEHOH ONPECCOBKe B ABTOKNABE IPH HeBHCOKOK TeMmmepa--
rype. JIBCTH NpHE STOM CIHNAITCH, HAKETH nprobperanT HeoGXOANMEE
pas panpHefimed c60pkE QopMy B HKECTKOCTH, & noun‘uepnaam(;enn-”
sylomero NPAKTHYECKH He MIPOHCXOAHT. Mocne OMpEcCOBKE MAKeTH
npepcrasasnT cobol npodEAL OTKPHTOTO KOHTYPA. Ty

Baren MaKeTH COGHpAIOTCA COBMOCTHO C I@HTPOBOYHLIME IpPy3aMH,
HAIpeBAaTeNbHHM BIOMEHTOM H KOMJIOBEIMH NAacTEHAME B OREH GINOK,
BHYTPE KOTOPOrO PACHONATrAeTCH TEXHOJOrHHECKAA pesEHOBAA mpecc-
xamepa. Dok makeros ¢ npecc-KaMepoli moMemamT B CHOMEANBHYIO
npecc-dopuy, BHYTpeHHHE KOHTYP KOTOpO# COOTBETCTBYET BHEIIHOMY
KOHTYPY HOCOBO#l JacTH JOIACTH. d

B mpecCkamepy HOAaercA cKaTeil asor, a mpecc-opMy HATrpeBawT.
Tlpn sToM NomepoR mpmoGperaer neoGxomEMy0 (opiy, CBASYIOMIee MmOX-
EMepHSyeTcA ¥ BCe 3JMeMEHTH JIOH)KePOHA HPOTHO CKIGHBAIOTCA MEMKIY

. coBoit. IT0 OKOHUAHEH IPOIECCA-IPeCCOBAHEA JOH)OPOH MSBJIEKAIT H3

npecc-HOPME, YAANAKT H3 HEro Npecc-KaMepy H ofpesalor MPHIYCKH.
Taxoli cnocof MPOESBOACTBA HOSBOJNAET HONYIRTH JNOHKEPOH 3aMKHYTOIO
KOHTYpa 3 DPasiHIENX apMEPYIOMEX HANOJHHATENOH HA PASHLIX CBASY-
jomex, B m0o6oM coYeTaHEM C HEOrPAHHICHHHIME BOSMOKHOCTAMH IO HX
pasMeN(eHHI0 B KOHCTPYKIHE. K c6opouromy npmcmocofaeHMI0 jis H3-
FOTOBNGHHS NOHKGPOHA 38JAHHOTO CEYeHHS HPeABLABIAETCA PAR rpeGona-
HEf NpE HASHAYGHHH DEeXEMOB JABJIGHHA, HArpesa, OXJAKHesAs ¥ BH-
JeP/RKH IPE OTBOPACHHE. T tpeGoBaHMA HANPABJIGHH AJA HCKIIOYCHHA
ocrarounsx KedopMammii B KOpoGJeHESA 3a CUeT TOMIEPATYPHHIX HANpA-
yoHEE B HepABHOMEPHOCTH PACHPEIGNIOHHA MACCH MATepHANA M TONMIHE
B mponecce GopMEpPOBAHMA JOHIKEPOHA.

Tan mcxopsnx KM pas JoHKEpOHOB pubupaercd B 3aBECHMOCTH
OT NeTHO-TeXHHYOCKEX AAHHHX Beproiera. JlnA MaNOHATPYKEHHHX JO-
macTell BepTONETOB MCIONL3YETCH EIIeBas CTORJIOTRAHDL CATHHOBOTO INe-
pemnerénus. [[iA BHCOKOHATPYHEHHEIX jomacrelt Wcmoxnsywrca ru6-
pupaste KM Ba ocHOBE BHCOKONPOYHON CTeKJIOTKAHH, yraepoRHO# NeH-
rh ¥ TeXHHYECKOH TKAHH HA SIOKCHJHOM CBA3YIOIIEM.

TIpaMenenne raGPARHKX KM mosBonser OCHOBHOH CHJIOBOH 8Xe-
MEHT — JIOHKGPOH — HSTOTABJHBATH C IPAKTHIGCKH a06HM 3afjaHHRM
pacupefieJieHHeM Mace H JKOCTKOCTeHl IO AJNHHE JONACTH. :

B cmry TpeGoBaHEH, MpefBABIAGMHX K JONACTAM, H YIRTHIBAS
JefACTBYIONHEe HArPYSKH, YBOCTOBHE COKIHE JIONACTH JON/KHE OTBEYATE
cnepyomuM TpeGoBaHAAM: NPOYHOCTH KOHCTPYKIRE, MUHEMAJNLHAS
Macca, JKeCTKOCTh KOHCTPYKIBH, gocratounm#l pecypc (He Memee pe:
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cypca JNOHKEpPOHA Xomacredi), IIajHOCTh a9POAHHAMEIECKOM IIOBEPXHO-
CTH, BOSMOIKHOCTh HSIOTOBJGHHH B cepBiHOM HPOH3BOACTBE, BO3MOMK-
'HOCTh PEMOHT& . B HOAEBHX YCAOBHAX H AP.

B sKCIIyaTAIIHH XOPOIIO 3aPeKOMEHXOBANH ce6fi XBOCTOBH® COK-
IHH JONACTH rpéxcuoiinofl coTOBOH KOHCTPYRIHHE. Taxas CeXnuA EMeeT
0GmHBKY, TOpIEBHe HEPBIOPH H CTPHHTEpH H3 TeXHHYECKOR TRAHE
Ha OCHOBE OPrAHEYECKHX BOJOKOH H 3aIOJHETENL H3 COT. Ilpamenenne
B KOHCTPYKIHE XBOCTOBHIX CERI(Hi CaMOro JerKoro KM paer BO3MOK-
HOCTh CHHMSHTh MACCY COKIEi II0 CPaBHOHHIO CO CTOKJIOIJIACTHKOM H
YBEJAHYHTH pecypce. =

Boxbmo#i ONMHT, HAKOMJEHHH HpAE SKCINIyaTAHHH BEPTONETOB
«Kas, noxasax, uro aomacre #3 KM EMeoT HaEAyIIIHO BRCILIyATAIE-
OHHHE KadecTBa. Bakmelimime M3 HHEX COCTOAT B CJOAYIOIIeM:

— Goxpmioil 3amac NMPOYHOCTE HPH (PAKTHYECKH HEOrpaHHICHHOM
N0 YCIOBHAM BHHOCIHBOCTH pecypce. IlpaKTHUecKHE CPOK CHYMOM
nonactei w3 KM ompepenserca CTemeHb0 HX eCTeCTBEHHOIO H3HOCA,
3aBHCAMEro OT YCJHOBHH SKCILTYATAIHH;

— DOBHIIGHHE CPOKA CIYROH He TONBLKO jomacTell Hecymero BHH-
Ta, HO H BCEr0 BEPTOJETA 34 CYeT CHEJKOHHA CTATHIGCKAX H JAMHAME-
YeCKHX HATPYSOK B Hecymlell cEcreme, GaronmpEATHHX YACTOTHHX Xa-
PaKTePECTHK H YMEHLIIOHHA YPOBHA seGpanuii Beproaera. Jto oec-
IHeYEBAGTCH TEXHOJOFEYeCKEM IPONECCOM, ROTOPHE IO3BOJIAET HSroTan-
AMBATH JIOHIKEPOH C IIePeMEHHHIMH IO [IHH® dopuok cevenns E TOX-
mEHOA CTeHKH, & TAKXKe NPHEMEHATh COBMECTHO DaSHEIe THIH ApME-
PYDOIEro MaTepEaia ¢ PasHOM opHeHTanHel. OTH Ba)KHEHIIHEe KaYeCTBa
Q10T CyIIecTBEHHHE NPeEMYIIECTBA HO TONLKO Hepejl METALINYeCKAME
JONMACTAME, HO H Iepej APYIHME KOHCTPYRIHAME nonacrer B3 KM;

— BHCOKaA CTeHeHb PEMOHTONPETrOfHOCTH. Baarogaps meHHHEIM
cpoiictBaM KM — BHICOKO# CTORKOCTH K KOBIEHTpaTopaM HaOpsKeHRH
A HHE3KOM CKOpOCTH pa3spyIIeHHsA MaTepHAaIa ‘— pmocrEraercd IpoOCTOTa
H JOCTymHOCTh PEMOHTA Ra)Ke KPYHNHHX NOBpeX/ieHAE JomacTd B HO-
JIeBHX YCIOBHAX; '

— BLICOKaH CTOMKOCTh JOmAcTell NPAKTHIECKH KO BCeM BHJAM ar-
PECCHEBHHX BEIIECTB, TOIUIABAM, A/IOXEMEKATAM, MaciaM H 0p.;

— ¢TaGHEALHOCTH JOTHO-TEXHHYECKHX XAPAKTEPHCTHK JIONACTH B
mpomecce JUIATEALHOH BIKCIUIyATANHHE B A06HX KIHMATHYECKAX YCJIO-
pEAX. [{AETENLEBE ONMT SKCILIYATANHE BEPTONETOB C JOHACTAMH H3
KM moxasas, Yr0o H3MOHEHHs MeXAHHYeCKHX CBOMCTB MarepHaia Ha-
CTONBKO HesHAYHTeNABLHH, YTO OHE He BAHAKT HE HA JETHO-TEXHHYECKHE
XapaKTePHCTHKH, HE Ha CPOK CIYXOH aomacred.

Ha xapakrepmctaxm KM B mpomecce SRCIUIyaTalHE OKA3HBAET
BIEAHHEE BAAYKHOCTh. IIpONEcCH, HPOMCXOAAIMEAG B IOJIAMEPHHX MAaTe-
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Puc. 2.3.5. KoHCmpyxmueHo-CUR08AS CXEMA OMCEXOS aonacmell
U3 KOMNO3UYUOHHOZO Mamepuanra:
a — munoeoe cevuenue aonacmu eepmosema Ka-26:
1 — pe3sunoeoe noxpvimue; 2 — cmexaonaacmuxoeuil Kocox; 3 — 0Ko6xa;
4 — mpy6xa npomusooGaedeHumeAbHOB CUCMEMbL;
5 — npomuesodarammepuvill zpy3; 6 — AOHXKEPOK; 7 — cmexaonaacmuxoeas
o6Gwuexa; 8 — comoesiil 3anoARUMeERs; 9 — pe3unosuill exaadvis;
P 6 — MHOZ20KOHMYDHUIl NOHXEPOH:
@/Lg 1...4 — cmenxu nowyxepona; 5 — obwuexa; 6 — xsocmoeoll cmpunzep
V obpasnas opma ROHXEPOHA:
- 1 — 3nexmpomennoeoil Inemenm; 2 — anmuabpasuenas Kaxaadxa;
// 3...6 — anemenmwv: xapxaca; 7 — AOHXEPOH
. ‘fM\ /- . | a
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pHaZax BO BHeImHeH cpefie, CYNECTBEHHO OTARYANTCH OT KOPPOSNK:
- meramnoB. JIiA TONTEMOPHHX KOMIOSHTOB BOSHAGHCTBEE BATH CBA3AHO
¢ mpomeccaMHE COpOmEE ee CBASYIOIEM X mempasaoll rpanEnsk, B
pesyanTate KoTOpHX HaGmopaerca Habyxanme MATPERH X ocnabnenne
B3aEMOJIeHCTBAA Ha IDAHHANG "BONOKHO — cBasymomee”. Bce sro mpm-
BOJRT K YMOHKIIOHHI0 MPOTHOCTHEIX CBOHCTB MarepHana, 0cofeHHO mPH
C)KATHH, CABHre H PACTA’KOHHH B HANDABIGHHH, OTIHYHOM OT OpPHEH-
ranE® BonokoH. Hambonee KPMTHUECKOHE ABJIAETCA BIAKHAA Cpefla NpH
ReHCTBAE NOBHIDOHHHX TOMIEPATYP.

Ha pmc. 2.3.4 npEBefeHa KOHNENNMA NPOHSBOJCTBA JIONACTH Bep-
ronera CH-47/CH-46, umnoxnennas ®s KM. Jlomxepon msroronien
MeTOOM HAMOTKH. MeTOOM BHIKNAAKE TKAHH CHOPMYAHPOBAH JOH:Ke-
pon mepromera Ka-26 (pmc. 2.3.5, a). '

Jlnd NOBHIIGHHA HEBYY6CTH JONACTH B KPHTEYECKEX HANDAKEHHH
IOTepH YCTOMYMBOCTHE HEKHEro NOACA JOH)XOPOHA NPEMOHAETCA MHO-
roKoHTYpEHI# JNomKepor (pmec. 2.3.5, 6).

CHIOBHM SJM6MEHTOM AONACTH MOXeT OWThL JoHxKepoR C-06pasHoro
cevenma (pmc. 2.3.5, 6).

2.3.2. ®OPMAPOBAHHE YNPYT'O-MACCOBBIX
XAPAKTEPHCTEK JIOIIACTH HB

IIpr KOHCTPYHPOBAHHE ArDEraToB BepTOJeTa CIOYeT CTPOMHETHCA
K MAKCHMAJBHO BOSMOJKHOMY CHE’KGHHI0O HX MaccH. OTo TpeGoBamEe
ocofylo BakHOCTH mpefcraBager jua jomacre HB, mockomexy or ee
MaccH 3aBHCHT JeficTRYIOI(ad HA Hee MEHTPoGe)KHASA CANA W, KAK CleA-
cTBHe, Macca BTyaKE, OFHAKO NIPE BTOM HMEIOT MeCTO OrpAHHYeHHSA,
onpejiefeMNe MAHEMAJIHHO OCYIIECTBEMOE KOHCTPYKTHBHO-TEXHONOIH:
JeCKOH MAaccoil JOmacTH.

VpoBens RefcTBYOMEX B JONACTE IEPOMEHHLX HANpPAKeHEE H
EMeIONEecs SaNACH NpPH HeKOTOPHX BEAAX IOTepH ycroiimsocra (mo-
BOPOTHO-MAaXOBH, XOPJOBHI H CpLBHOH (uarrep, AMBEPreHNHA H Ap.)
3aBHCAT OT MACCOBOMl XAPAKTOPHCTHKE JIONACTH Y@ ‘

CipgbogR*
70= 2 Irm ' |
rge C ;‘ — npoussoanasa kospdrnEenra nom.euimi cuau C y To yray
arakm mpodmis AomacTH (gnaqenu c : NpE ONpefeNeHHNE Y npERE-
maoTcs pasEEME 5,75); py — NJAOTHOCTH BOSHAYXA; bo7 — xopma
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g‘%

zonactm ma pagmyce r= 0,7; R — papmyc aomacrs; I — Moment mEEp-
IEE JONACTE OTHOCHTENBHO IOPH3OHTANLHOIO MAPHADA.

Ecan noaoxats I = kym,R z, IRe m , — Macca OfHOH JIOmACTH,
k, — orHOCHTEALHAA KOOPAHHATA meHTpa Macc IO ANEHe JOMACTH, TO
o 2
C7pobo7 R

. Y Y *
MOXHO 3aIOHCATh. 'Yo = 2 klm . C yueToM 9THX COOTHOIIIGHHM MacC~-
A
k

ca OHOH JIOIACTH Gyper onpenennﬁ no gopmyne m ;= 'f‘ bo;z R? ’

. R Capon
rme Becopoil KosgprmmeHT k,,-; —"———Zk”o .

Orcoxa CaexyeT, 9T0 BecoBOH rosdunment k x o6parrO mpomop-
IHOHANEH MACCOBOH XAPAKTePHCTHKE Y. Yem BWIe Y, TEM MeHbIIe
Macca JIOIACTH.

IMockonbky o6ecmeYHT: HOPMAJIBLHEYIO pabory Hecymero BEHTA YJaer-
¢ TONBKO IpPH 3HAYGHMAX MACCOBOE XApAKTODHCTHKE He Goneiie oM

(Yo) mex (cumTAETCA, TTO MIA nomacredi Hecymero BEHTR (Yg) max™ 7)»
1O BBOJHTCA NOHATHE O MEHEAMAILHO BO3MO)KHOM SHAYEHHH BOCOBOTO
rospprnmenra (k) ,in- 3maueHA0 (Y() pax™ ! COOTBETCTBYET BOARM-

umHa (K ) pin = 5,9..

OpHaxo Macca IOYTH BCEX COPHEHO HITOTOBIGHHHX nonacrelt, 3a
MajAHM HCKANUeHHeM, BHIIE, YeM onpefeiseMad YKa3aHHLIM xoadpdn-
nueaToM (k) pin -

910 ofpACHAETCA KAK crpeundnneu K CHE)KOHHI JeHCTBYIOIIHX B
JIOHKepOHe JONACTH MepPeMeHHHIX HanpsXeH##, MAKAOMEX C yMeHb-
meHHEM Yo, TAK H TeM, IT0 Gonee eACTBOHHHM OKA3HBAETCA APYyroe

OrpaHEYeHHe — KOECTPYKTHBHO-TEXHOJOIHYECRO®. 910 orpanmvYeHHe
CBA3AHO ¢ MHHHMAJLHO JOMYCTHMEIMH TOJIEHAMA CTeHOK Rerajiei Jo-
nactd. TONIEAN CTEHOK JOHKOPOHA HeJNb3A YMEHBLINATh HHKe Ompe-
[eeHHHX Npe/eJI0B, MCXOAA M3 TeXHOJOTHTeCKHX orpaHHYeHHH, KOMY-
cruMux pRefopManmid Ha KpyveHEe, marefa HOSACOB JNOHMEPOHA IO
JeficTBEOM APPOJHHAMHYECKHY CHJ, & TAKKe JIA HCRINOYGHHA norepn
yCTOMUMBOCTH HEJKHEr0 HOACA JIOH)KGPOHA IPH yA&pe nomacre o6 or-
paEEYHETeNh NIPH OCTAHOBKE BHHTA. IIo SKCHAYATAAOHHHM, TEXHOJO-
[EYeCKEM H IPOYHOCTHHM COOGpaeHHAM He YAaeTcA CHHIHTL H TOI-
muEHy feramedi Kapkaca. OTH H DAR APYTEX orpaHEYeHEE KOHCTPYK-
THBHO-TEXHOJOTHYECKOT0 XapaKTepa HPHBOAAT K OTHOCHTeNLHOMY yBe-
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IEYeHHI0 MaccH Maugmx jomacredt. Ilosromy sHavenme k , oxasuBaercs
o6xIHO GonmprmaM pnA Manux jonacrelit (R= 4 u, ky2 12, yo= 495) =
serpmEM s Gomsmex (R2 16 M, k= 5,5, Yo= 7). B cBASE ¢ STHM

yRo6HO BBeCTH NOHATHA O KOHCTPYKTHBHO-TEXHOJIOFHYECKOH Macce Joma-
cta B 0 macce, TpeGyeMoii pus obecneveHHs HOPMANLHOMH paborm HB.

CoBepImeHCTBOBAHMEe KOHCTPYRPOBAHHEA H TOXHOJOTHH HIIOTORJIE-
HES JONACTH, NOABNEHHe HOBHYX, (ojee NPOYHHX MATEPHAIOB ¥ ym-
POYHANIEX Iponeccos 06paGoTKE HOSBONAIOT CHEMATH €0 KOHCTPYK-
THBHO-TEXHOJIOTHIECKYI0 Maccy, ofecmedmBas Heo6XOfHMYI0 HPOTHOCTH
npa GoNBIIAY MePeMEHHEX HANDAKOHHAX, BOSHHKAWIIUX, B TACTHOCTH,
IpE YBENEYeHHE MACCOBOX XapPAKTEPHCTHKE Yq. OpHaKo STOMY CHH-

JKGHEI0 MACCH NPENATCTBYIOT TPYAHOCTH oGecnedeHHs HODMAJLHOR pa-
6ot HB. Onmr cospamHMa aomacTelfl MOKAsHBAaer, 9TO 6onrman vacrb
ABNeHE#, MPENATCTRYIOMEX HOpManksHO# paGore HB, mocraToTHO JNErKo
yCTpaHAeTCA UPHE OTHOCETENBHO TAMENBX JIONACTAX, KOIJA MAccoBag
XapaKTepHCTEKA JomacTH He Gomee TeM Y= 4—5, B CymecTReHHO

TPyAHEe NpHE OTHOCHTENLHO Gonee JerKHX JONACTAX, KOTAA Yo = 6—17.

C ppyrof#i CTOPOHH, CHHIKOHHE KOHCTPYKTHBHO-TEXHOJNOTHYECKOR MACCH
oKaswBaeTcA Gojee ycHeNIHHM fiA jomacred GoabmAX pasMepo X
Jlerko NPEBOJMT K COSKAHMIO Jomacref ¢ GOALIIEME MACCOBHIME Xa-
DAKTEPHCTHKAME, HO He NO03BONAET HONYYATh TAKHE Ke PesyJbTATH
ANA ManWX Jomacrei.

BenejicTBEE 9TOTO JUIA CHIMKEHHA MAcCCH Jomacreil Majoro gmamer-
pa Tpefyerca pemeHEe FIABEHM 00pasoM KOHCTPYKTHBHO-TEXHOJNOIH-
yecKEX mpoGieM, a CHE’KOHEe MACCH JomacTel Goapmoro AEAMETPA
CBASAHO ¢ pemeHHeM IpoGreMu ofecneleHEA gopMansHO# paborm HB
¢ NONMACTAMH, MMEOI(EME MACCOBYIO XADAKTOPHCTHKY Yqo2 7.

Iias pasmmx pasmMepon HB ontAManLHHME C TOYKH 3peHHS MH-
HEMAABHO OCYIIECTBEMOM MACCH, ONPEAeNAEMOl TeXHONOTHYCCKHMH
BOSMOKHOCTAME H TPeGOBAHEAME CTATHYECKON HPOTHOCTH, MOTYT OKa-
3aTHCA 'PASAMYHEE TANH KOHCTPYKIEE Jomacrei.

[paMeneHEe HOBHYX TEXHEYOCKHX pemleHEA MO3BONAT CHE3ATH MH-
HEMAXHHO OCYII6CTBEMYI0 MAacCy B HEKOTODHX COBPeMOHHHX KOHCT-
PYKOEAX jonacTeil BIE PACITHPHTE 061acTh IpEMEHeHHEA TOil HIM HHOH
KoHcTpyKnEE. Heo6xopEMOCTE COGXIONEHAA APYTHX ychaoBHE MOKeT 8a-
MeTHO NOBNHAThH HA JAHHHE BHBOJK, XOTA BHXOJ H3 NONOeHHA HO
063aTeILHO JOMKeH OHTH conpsixeH ¢ GoabIIAMH 3aTPATAME MACCH.

Cpegs MHOrAX YCHOBHH, AMKTYeMHEX IPOYHOCTEI Jomacrh, o6asa-
TeJLHH JUIA BHOONHOHNA J{BA BECHMa BAYKHEIX TpeGoBaHmA cTaTHYeCKOR
OPOYHOCTH:
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pecypce HAUPSIKeHHA OT LEHTPOGEeRHOE CHAH. [onc] = 260 MIla
Ron

npr © , = + 250 pan crambHOMK TpYyOH, [onc] uon= 80 MIla ansa mpec-

copapgoro mpodmas u3 ABT-1 m noHKepoHA H3 CTEKJOILIACTARA;
Opor B [om_] — peficTByOI[Ee H AOIYCKAGMHE HANPAKOHHA OT
Aon ‘

maruba IpH NMafilecHEH JIOMACTH HA OTpPAHHYHATENH; O pasp — HanpAKeHBA

msru6a B JOH)KepOHe, NPEBOAAIEE K_DAa3PYIIeHHI JONACTH; f — Eo-
adppmnment Gesomacmocra (f= 1,5); 8 — rospPENEEHT YBeNIHIOHEA
MaKCHMANTBHHX HAaNpAKeHEH NPE NMajeHHA HA OrPAHHIHTeNb MO OTHO-
IIeHHI0 K HANPAKeHHAM OT cobcrserHoro Beca xomactH. IIOCKOABKRY
S 3aBHCET OT ImapaMeTpoB JONACTH H Yria MOABeMa J0macTd, ¢ KOTO-

pOro paccMATPHBAETCHA e NafeHHe HA OrpaHAIATEND, TO H [o-"
raxke Gyner BenmumHON IepeMeHHOE (JIA NOmACTH €O cTansHOK rﬁ%‘f
= 260 MIla).

nar

6oif MOXKHO HPHHATH [c
Ron

JlomycTEMOe HANDA’KEHHe B JIONACTH OT neficTBEA nempoGemnoi
cENH (cTaTHueCKad HArPysKa) O g,q; HPH 3a/laHHOA BeAHYEHE pecypca

CBA3AHO ONPENSNeHHO# SABHCHMOCTLID C AMIIETYROH O (pmc. 2.3.6).
AMIIATYAA MSTEGHHY ARHAMAYECKHX HANDSKEHHEA G, XaparTepHayer
YCTaJOCTHYI0 HPOYHOCTD (smmocamBocTs) nomkepona, Yem Goanmre mo-

)
S~
Puc. 2.3.6.
Hpunmeprwd
6ud duazpammut Xes
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CTOSHHAf UaCTh HANPSKEHHS C , , TM MeHbIIe AMILTETYA HAITpAKe-
gEii O , OPH KOTOpOR KOHCTPYRIEA BHJIGPIKEBACT - 38JIAHHOE ‘qHCHO'
maxaos N. Kak BEgHO H3 rpaduKa, B 061acTE HOCTOSHHOK acTE
HanpsOKeHHA CIKATHA (—0 ) TpeReIs BHHOCIEBOCTE O g CYIeCTBORHO
Bospacralor. 310 06CTOATENLCTBO MCHONL3YETCH NpHE YNPOYHEHHH MO~
BEPXHOCTH J[eTAJIH HAKJIONOM (obkarxoi, BEGpOynpOTHOHEEM, OPHOBA-
HHeM H T.L).

BuOojHeHEEe STHX YCIOBHE geobxopuMo E s ofecneyeHEs AWHA-
MEYeCKON NpOYHOCTH H pecypca JOWacTH. Bu6panHEe 3HAYGHHA

[cnc] rom ROMKHER 0GecmeYmBaTh NPOTHOCTE JOHKepOHA TIPH PACKPYTKe

HB u nps DaJeHdHE JONACTE HA OTPAHEYHTENL CBECA. B nocneHeM clryvae
HeoOXOAMO MCKIIOTATL MOTepIo crarTEUecKoll yCTOMYHBOCTH JIOH)KGDOHA.

TIpE ysenEveHHE papwyca, YAAHHGHHA ¥ MacCH JAOmACTE YBENE-
ampaercs mporsnG nomacrE or cofcrBemmOro meca. Ecam He NpPEHATH
clenManbHEe MODH, YAYMAION(Ee KOMUOHOBKY BEPTOIETA, T0 nporu6
KOHI@ NONACTH OKASHBAGTCA CTPOrO OrpAHEIEHHLIM BCIEJCTBHE BOS-
MOMHOCTH SAj(eBAHHA JONACTE 3a KOHCTPYKIHIO Beproiera. Y mammx
BEpTONETOB OTHOCHTENbHEIH npore6 Menbime, YeM y Goanmmux. Tosromy
npoGaeMa OrpaHEYeHHA IO nporn6y JomacTE 0cOGeHHO AKTYANBHA AU
Gonsmux Beproaero, OGHYHO 10 KOMIOHOBOUHHM coofpakeHHAM Y
TAKHY BEpPTOAETOB OTHOCHTONBHEIH mpore6 KOENA JONACTH He JAOMKeH

IpeBHmAaTh AOMYCTEMOro 3HAYGHHA nporu6a [ﬁ R] .
Ro

)1 ¢
[Pa]p 052

Ecam npaRATH RONYINeHHA, 49TO MOMOHTH HHOPIHH ceuenni» a0-
nacTH nponopnnona.nbnu ‘lUl'BOpTOi CTeIIeHH ee XOpAH, TO npornﬁ KOH-
ma JOImacTH MOKeT 6niTH OnpejeNeH IO BHIPA)K6HHIO

’ 3 3
=k|(R-me =knﬁm'7u

rge KospHEmEeHT HPONOPHEOHANBHOCTH kyn,f xapmepnsymmni co-
BEpIIeHCTBO KOMIOHOBKH JIOHACTH HO AOCTHTHYTOMY YMEHLIIOHHI €8
npora6a, 3aBHCAT OT KOHCTPYKIEE JIONACTH, MaTepHEANA ee JOHJKePOHS,
pacupefieNieHHsA MOMEHTOB HHEDPIHH H NOrOHHHX BECOB JONACTH IO 60
jnEHe. Jror KosdPRMEEnT JAA PAAA MOCTPOSHHEIX nonactrell HAXOAWTCH
B mpepesax k”R= (0,38...0,5) 108 nz/xr.
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TpeGosanme CTATEYECKOE IPOTHOCTH NPHBOAET K pasjeleHHL JO-
DacTE Ha TPE YYACTKA IO JHHE (pme. 2.3.7), pasamvapmuExCs HO
XapaKTepy HArpy’KeHHA OT nenTpoGexuoil cHAK B coGCTBOHHOrO Beca:
GaanacTHHE YYACTOK HA KOHIE JIONACTH R- r,, cpepumi paspHBHO#H

YYacCTOR I g — ry © npepedabLHO KOMyCKaOMBMHA HaNpAKeHAAMHE OT pac-
TAKCHHA H Y48CTOK KOMJIGBOrO YTAIKGJeHHA T4 — o JIONMACTH H3-3a

nonumennux,nsmﬁanmnx MOMEHTOB OT coGcTBeHHOrO BEcCa, HOABIA-
mmnicn OpH yAJAHHOHHEHA JIONACTH CBEpX OIPpefeNeHHHX sSHAUYeHHH.

CfA
©Cud |-
od f—t—==1 7 T~ Ous:

- Oic W
.
— Tgle—r, r
T2
7'3 R

Puc. 2.3.7. Cxema uU3MeHEHUS CMAMUuiecxux Hanpsaxenull
@ 3asucumocmu om paau_yca aonacmu

BaanacTHbI# yJaCTOK HA KOHII@ JOIACTH. Ecan 6H TexHOJZOTHIECKHS
BO3MOJKHOCTHE HO3BONEIH YMOHLIIAThH COTeHHE JOH)KePOHA NpPH =10
R0 HyiIf, TO HPOTAKEHHOCTh GajacTHOTO YYACTKA JOMACTH cBenach
6u k Hyro. Ha GannacTHoM y4acTKe He BHIIOXHAGTCH rpeGoBaHmHe

PaBHONPOYHOCTH, T.K. | C > o ... TaxuM o6pasoM, Macca JOIACTH
ne Ron ne '

OKasHBAeTCA CBASAHHOR C TONIMHBOH CTEHKH KOHIEBO# YacTH JIOH)Ke-
pona. YeMm TOHbIIE CTEHKA KOHIeBO#l YACTH JOHJKepOHA, TeM HIIKe
Macca OannacTHOM YACTH JIONACTH H ee o6mas macca. HampmMep,
BechMa TPYAHO, XOTA H BO3MOKHO, H3FOTOBHTE MeTannEYecKyo Tpyoy
JOHMEPOHA ¢ TOJMAHON CTEHKHM HA KOHI@ MEHLINS, geM 8= 2 MM
aas nomacteis HB pmamerpoM D= 20 m 8= 3—4 pgaa nomacreit

D= 30 u.
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Cpepumil paspuBHOil Y3ACTOK JOH)KEpOHA. : .

Mo mepe HpEGAMKEHHMA K KOMJIK JIONACTE OT I'y K Iy IIOMAN
CeMeHHA JOHMEPOHA NOJKHA YBENHYHBATHCA JJA COXPAHGHHS IOCTO-
AHEHMA HAUPXKeHRHE oT NeHTPobe)XKHHX CHI:

0.0 = const.
ne [ m’]non

Ecar nposecTs CHeNHAJbHHE HCOHTAHHA, PACKPYTHB HB no wac-
TOTH BpAImEHESA, HAMHOIO NpeBHMIANmMeR pabouyio, To ;Omactm AOA-
JKHA pAasOPBATHCA HMOHHO HA BTOM YYACTKe — OTCIOla B HA3BAHHO
BTOr0 Y9ACTKA JIOMACTH.

Bspacraer K KOMII0 ® felicTBYOmEl B CEYeHHH JIONACTH m3raba-
omu# MoMeHT 0T co6crenHOro Beca Jomacte. Ha papmyce rg mamps-

meHHs marmba craHOBATCA pannui&n AomyCcKaeMHM HANDHAMEHAAM

Coan=1| O .
H3r [ HIT | on

IIpE MameX OTHOCHTeNBHHX MACCAX KADKACA I'y MOJKET OKA3aTHCA
MeHEIIe T4, T.6. CPiHEE YIacCTOK JONACTE MOKeT HPONACTb.

YuacToK KOMAEBOr0 YTAIKEJNEHHA JONACTH MOMKeT NOABETECA Y JO-
nacreii HB ocofo Goasmmx AEaMeTpoB H y Jaomacreli ¢ Heo6uIHO
Gonpmumu yanEHeHEAME. C yBeqHYeHHeM MHONEPEYHHX DasMepoB ce-
YeHHA JOH)KepOHA (IPH COXPAHGHHH TOJNIIHH 6ro CTOHOK HOM3MEHHH-
MHE) KPHTHEYeCKHE® HANDAKEHHA HOTEPH YCTOHYHBOCTHE HPH €ro nsrube
B HAIPAaBNGHHE felcTBEA CHN cOGCTBEHHOrO Beca JONACTH SHAYHTONLHO
mafgalr. Macca HAKOHeYHHKAa y CYNIeCTBYOIIAX COPHAHEIX aonacTel
HB cocrasager o6maao or 10 go 17% macch aomacrH.

2.3.3. BIHAHHE ®OPMBI JIOHIKEPOHA
HA COBCTBEHHEIE YACTOTHI KOJIEBAHHHA JIOIIACTH
B INIOCKOCTH B3MAXA H BPAIEHMHA

EciE IOCMOTDeTh POSOHAHCHHE AHArDAMME, IIOCTPOGHHEIO [IA Ca-
MHX PASHMYHEX IO KOHCTPYKIME JjomacTelf ¢ IMAPHHDHHIMH Kpere-
HEfIME, TO OKASHBAGTCH, YTO PASAMYAIOTCA OEE HesHawmTeasHo. IIpm-
geM OTAHYHEe YAINe BCEro ONpefeNsAercA pasHENed B JKECTKOCTAX NO-
nacrefi Ha W3rmG, B MeHbIIeH CTONGHE — OTKIOHGHHAMH B MACCOBHX
XAPAKTOPHCTHKAX JONACTH. 310 0GBLACHAETCA TeM, YT0 KOHCTPYKTOP B
nponecce paGoTH PYKOBOACTROBANCA MHOKECTBOM DAsAEYHHX TpeGopa-
HEf, OrpAHEYEBAMIIAX BOSMOKHOCTH BAPLEPOBAHHA NAPAMETPAME
NOHIKEpOHA JOMACTH. o IR

Ilpm sagamHO# o6meill Macce KOHCTPYKIHE MAKCEMANEHO JKOCTRAS
JIONACTE TOJNYYaeTCA, CIH MATEPHAN JOHKOPOHA PACIONOKETH IO KOH- -
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Xypy HpodmAs; T.0. ECAN BINCATH JOHKGPOH B npodmas aonacra. Ilpe
‘970 .GoxsOR WPONGHT MACCH JONACTH MOKHO BAOMMETE B ee cuaoBol -
wirs - agumepos. Taxue zomactm o6urimo HanGosee BHIrONHM C
- SPRHNA BONNINRN pekcTByOIEX HampaReHwk. Boree mpocTHME

B HPOREBORCTRE OKASHIBANHCH NOMACTH CO cnobopaoik opmoit ceueHEA
fxomqpogl;;.;(ﬁghplue’p, B Bupe TpyOu), He BuEcamHOk B ee mpomas.
Taxue MORACTE 0GAAKAIT MAXHM CONPOTHBIGHEOM nsrefy ® Rawr Ha-
EMeHee YAAYHYIO Pe3OHAHCHYO AHArpaMMy Npa RoneGaEEAX B IJIOCKO-
cThH B3Maxa. @ '

[lo gEEAMEYECKHM XAPAKTEDHCTHKAM B IJIOCKOCTH B3MAXa MOMHO
BHIGARTH CHOyON(e THOH Jomacred. :

Jlonacms, OCHOBGHHAR KG MPYGLAMOM CMAALHOM AOKINEPOKE C Kepa-
Gomaowus npu uszule KaprAcoX, BMEET MANYI JKECTROCTb B ILIOCROCTH
paMaxa. Y Jomacrell 8TOro TEOA 0CO0PHHO PeSKO HPOABJNANTCA Pe3OHAHCH
HA PEKEMAX MAJHX CKOPOCTel mojera, MOBTOMY HX Pecypc, Kax MpPABHJIO,
OTpAHMYEBAETCA NpeGHBAHEEOM HA POKEMAX MAJEX CKOpOCTeH.

C yBenHueHEEM IKECTKOCTH JACTOTH co6cTBeHHEX KoXeGaHEE Jo-
HACTH YXOAAT OT pesonancos. KOHCTPYKTEBHO BTO BHIOMAHAGTCA B BHJO
AOnacmu ¢ KOHMYpHbIM (uAu GAUSKUM K amol dopme) enucanHbim 6
npOuAb AOKRICEPOHOM — CTANLHEIM, (IOPANOMEHOBHM, THTAHOBRIM HIR
punoaEeEREM B3 KM.

TIpE KOHCTPYHPOBAHEH JIONACTH Heo6xXoEMO TaKKe ObecHeTHETh
OTCTPOfKY OT PesOHAHCOB H B INIOCKOCTH pan6onsmes ’KeCTKOCTH JO-
nacTH, Kotopad OOGHYHO COBHAAET C ILIOCKOCTHEIO XOPA. IToromy sxec-
TKOCTHHE XapaKTePMCTHKH JIOHACTH B 9TO# IJIOCKOCTH MOryT E3MOHATDH-
ca B Gosee IIADOKEX INpejenax, 46M B IUIOCKOCTH B3MAXA. Haunnmas
¢ Kpyraoi TpyOH, CedeHHE JOHKEPOHA MOMET 6uTH yBOAHMYEHO [0
pasMepoB, S3aHAMAIAX NPAKTHYECKH BECh npodras OT mepepHeE N0
sagmell Kpomkn. OfHAKO 3[ech BCTYHAKT B CHIY OHPE/l6NCHHLO orpa-
pEuenEs. Tak, yseJnueHHe IHEPHHH JOHKEPOHA IO XOPAe 06s3aTenbHO
IPHEBOXAT K CABHTY IEHTPOBKH JONACTH K sajiell KpoMKe, 4TO OGLIYHO
HEAOMYCTEMO ¢ TOYKH 3peHEA TpeGoBanuil, NpeABLABIAGMEX ANAA HCK-
apuenrs guarrepa.

TIpE CHE’KHHE )XGCTKOCTH JOH)K@POHA IIyTeM YMEHLIIGHEA ero
IEPEHH OJHOBPEMEHHO HajiaeT H KPYTHALHAA JKECTKOCTE JONACTH. dro
06CTOATENBCTRO ABAAETCA OXHEM H3 (AKTOPOB, MPEUATCTBYIOIEX CO-
3AHAIO JAOMACTell ¢ OYeHbh MAJOH JRECTKOCTEIO B IIOCKOCTH BpameHns.

JlonacTe ¢ Tpy6UATHIM JOHKEPOHOM H nepaGoramum mpm marube
KApKACOM MMERT YACTOTH COGCTBEHHHIX KoneGaHEA B IIOCKOCTH Bpa-
IeHHsA IPHMEPHO TAKHe X6, KAK M B IUIOCKOCTH TATrH.
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2.3.4. CBA3H MEXIY MACCOBBIMH H JKECTKOCTHBHIMM
‘ - XAPAKTEPHCTHKAMH JIONACTH '
H EE COBCTBEHHBIMH YJACTOTAMM

Heo6xoqEMHM YCIOBEEM JJIfi CHE)KGHHA YPOBHA IIePeMEHHHX Ha-
npnmenni B JIONACTH ABAAETCA obecreueHH® OTCYTCTBHA DPe30OHAHCOB
qactor ee coGcTBeHHRX KoneGammii ¢ BO3GYKIAOMEME CRIAMH. Oco-
6eHEO BAKHHM 370 TpeGOBAHEE CTAHOBHTCH ANA TANKEJOHATPYKOHHHX
BHHTOB, TAe MOJKeT NpPOABHTHCA nnmmke CPHBA MOTOKA.

Co6cTBeHHLE YACTOTH JONACTHE ABIAWTCA QYHKIHAME OT 3aKOHOB
pacupejesieHEA NMOrOHHOA MACCH JIONAcTH ¢ H3rEGHOM JKECTKOCTH IO

papaycy EI.

B kavecTBe KpHTepPHEA HATPY/KeHHOCTH JONACTH HPHHAMAETCA Be-
JEYEHA TepeMeHHHX HANPAKEHHHA B ILIOCKOCTH TATH HA OTHOCHTOL-
aEux pagmycax r=0,6—0,8.

Jlas HEKOTOPHX JONACTed STEMEHTOM, ONPe[eADMAM PeCype, AB-
AfeTcs KOMJeBas 9acTh Jomactd (KoMieBod CTHK, NPOYIIEHH Kpen-
JIeHHf, YYACTKH PESKHX I6pemagos’ mecrrocreit). IIpounocTy JomacTe
B KOMJIe MOKeT GHTh NMOBHIIEHA MeCTHHMH YCRJIGHHAMH KOHCTPYKNHE,
NPAKTEYECKH He H3MEOHAWIIAME o6Iy0 Maccy ® KeCTKOCTh JIONACTH.

2.3.5. OTCTPORKA OT PESOHAHCA

CuaH, felicTBywImEe HA JONACT, NPEACTABIAT cofoli cyMME OT-
AGJNBHHX TAPMOHEYECKHX COCTABJIAIMAX (rapMOHEK), KaxXpas H3 KO-
TOPHX 3aBHCHT OT IAPAMETPOR CaMOll JONACTH, BTYJIKH, Pe;KHMA ToJeTa
BepToJieTa H H3MEHAETCA C ompefeneHHOM dacToTod, KpaTHOH wacrore
spamenas HB. CyMmmpyacs Ha BTyNKe IO ONpE/eJIeHHOMY 3aKOHY,
IepeMEeHHEe COCTABIAINEE CHJ, ReHCTBYIOIEX HA JIONACTH, ABAAIOTCA
EerounEKoM BEGpanmii KOHCTpYKUEE Bepronera. IlocrosmEme cocras-
JA0MmEe ASPOJHHAMHYECKEX CHA BCeX jyomactell, CyMMEpYACh HA BTYyXA-
ke, 06pasymT TATY, IPOJONLHYI H GOKOBYD CHIH HB. ol

Co6cTBeHERe KONeGAHHA JONMACTE NOXMHHAKTCA ONPECNeHHRIM 32~
KOHOMepHOCTAM. B mpomecce sTHX roneGaEEE ynpyrag AHHES JONACTH
npEEEMaer GopMu, GIESKHe K CHHYCOHAAM. Co6crpenHNe KoReSaNmSE
mo xaxgoli Takoii ¢popme MOryr HPOHCXORHTH TOALKO C BUOAHE ONIpe-
JeNeHHO# 9YACTOTOH, 3ABHCAMOH OT HECTKOCTHMX H MACCOBHX xapax-
repEcTER nAomactd. IIpH KoseGaHEAX JOmACTH B mone HEHTPOSeMHLX
CHJ YACTOTH COGCTBeHHHY KoneGaHEE yBeNHUHBANTCH iC pocTOM Iem:
TPOGeKHOR CHIHL. )
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DpPexTHBEKM cnocoboM anANEIA HANPS/REHHOTO COCTOAHESA JIOH-
epona nonacre HB asasorca pacter ® NOCTPOSHEE TAX HasMBaeMol
" pesomamCHON AEArpaMMH, KOTOpas L0SBOAAET ONEHNTH BO3MOKHOCTH
PesOHAHCHLX KoseGammil JONACTE BO BOGM jimAIA3OHE YACTOT BPANIERNA
HB (pme. 2.338). PesoHaHCEA# JHATPAMMA XAPAKTOPHSYeT BABHCEMOCTH
4acToT COGCTBEHHMX KoMeGaHHH JOMACTE p; H Hacror FapMOHEK A3POfA-

HaMEYeCKO# HATpYSKH, BO3Gyaammed KoneGamma nomacta mo - cob-

crBenHOR (opMe, OT YACTOTH BPAIIGHHA BHHTA I = % (i=1,2, 3. —

%
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Puc. 2.3.8. Pe3onancrbie duazpammbl pa3ausHbX munos aonacmell
' 68 naocxocmu 6pauieRusl
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qECa0, MOKAasHBAWImEee KOAHIeCTBO posfeiicTEEl BOsOYRpaLIMeR CEAL
Ha jJomacts 3a ogme obopor HB).

Touxm mepeceyeHHs KPHBHX (COGCTBOHHRIX 94CcTOT) B NPAMEX (9a-
CTOT FAPMOHHEK 89POXHHAMHYECKOH HATPYSKE) COOTBETCTBYIOT PesOHaR-
cy. Ha srom pemmme paGorH HB pame mpm HeGOXBIIOH aMILTETYAE
rapMOHEKE aSpOJMHAMETECKOE HATPYSKHE B JONACTH BOSHEKaT 6oan-
mue NepeMeHHHe HANDMKOHHA. IostoMy npHE KOHCTPYRPOBaHHH JIO-
macTE NPHHEMAIOT HEOGXONHMEE MepH JIf TOro, 9TO6H <¢OTCTPOHTHY
@e OT DE3CHAHCA IO BCOM TOHAM co6crBenENX KoneGammi, T.8., ITOGH
PeSOHAHCHNE TOYKH PacIIONAarajHCh BHO 30HE paboueil WACTOTH 7 p,6

BpaIeHHA BHHTA B nonere.

2.3.6. OTCTPORKA OT QJATTEPA JIONACTER

Qusuxa seaenmd Qaarrepa HB amasormvEa ABJCHAAM, gabmofae-
MHM TpH HSTHOHO-KPYTHILHOM H para6Ho-pepoHEOM (praTTepe KpHUIA.

IIpe msraGHOM ¢Quarrepe JOnacTs KosnieGnercs B IJIOCKOCTH B3MAaxa
mo gopme, GnmsKod K KaKOMY-HEGYAb OHOMY TOHY coGCTBERHHX KO-
neGammii JomacTE Ha Wsrmb, B 3aKpyYEBaeTCA IO dopme, GmaskoE K
dopme mepsoro TOHA COGCTBEHHHX Konebammli Ha KpydeHHe.

Jlomacrs HB, B oTaHume OT KpHUIA, EMeeT INAPHEPHOe KPENJGHHO
K BTYAKe B TODHSOHTANLHOH K BEPTHKANBHOHK IIOCKOCTH, & TaKiKe
oceBoi MAapHEP, OTHOCHTENALHO KOTOPOTO OHA MOBOPATHBAGTCA.

B oceBOM NOAIMHIHAKE, HArPYHeHHOM nenTpofexHo# CHIOH, IPH
NOBOpOTe JOMACTH BOSHHKAET TPEeHHe. IMomMaMo neRTPOOEIKHOE CHIAN,
HA MOMOHT TPeHHA B OCEBOM IIADHHDe BJHAET BeJIHTHHA npegBapH-
TeabHOM SaTAKE ynopHOro noxmumHEKa. CalsHEKE 0CEBOro IAPHHEPA
AQIOT 3HAYATENLHHHA MOMEHT TPeHHA, HE SaBECAMMI OT BeJRYAHH Jei-
creyomel neATpobexxHOl CHIL.

Tpense B 0CeBOM NOAMMNHEKe MOBHIIAET KPHTHIECKYIO CKOPOCTh
$narrepa. pdexTuBHOCTH (PpEKIMORHOrO TPeHAA YMEHLINAGTCH C PO-
CTOM YII0BO# CKOPOCTH OTHOCHTONBHBIX nepeMemeRE#l B OCEBOM INAD-
HEpe IPHE BHHYKAGHHEX KOJeGAHHAX JONACTH. TlosToMy KpATHYECKAH
ckopocth (aaTrepa B IOJETe YMEHBINAOTCH, T.K. C yBeIHUGeHHEM CKO-
pOCTH ToNeTa OTHOCHTENbHL® NOPeMemeRdd B OCEBOM mapHEpe o6w9-
HO BO3PACTAIOT.

MaxoBoe ABEKeHEe JNONACTH, HAJNEYHEe KOMIEHCATOpPA BaMaxa M
IPEHYAHETEIbHOe NHKIAIECKOS H3MOHEHH® YIJIOB YCTAHOBKE JONACTH B
3HAYATENHHON CTOMEHH YCHOKHAKT pacuer KPHTHYECKON CKOPOCTH
dnarrepa HB. o
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Vayumense (HAaTTEPHLHX XapaxTepECTER nonacte HB pocreraerca
mepememenEeM K mepefmed KpOMKe 60 IEeHTPA TAMKECTH M yMeHbIIe-
aHeM KoMuelcatropa ssmaxa. IIpm orom mONOREHH® doxyca ROMKHO
6uTh BOSMOKHO GOZee SajHHM. ' '

TakuM o6pasoM, IPH KOHCTPYHPOBAHHN somacTe HeoOGXoxEmMo mpa-
BHJILHO 33f(ABATH €6 IONEPEYHY LEeHTPOBKY. O6uraanM cmocobom co-
anaEEs HeOGXORHMOH MOmepeYHOH IEHTPOBKH ABJIACTCA PAI{HOHANILHO®
pacipefie/ieHEe MATePHANA NOHIKEPOHA HO XOpA® NOMACTH, MAKCEMAIb-
HO pomycTEMoe ofnerienme ee yBocroBoii wacTH. KOppexTHpPOBRa IHEHT-
POBKH JIONACTH OCyIIecTRIAGTCA YCTAHOBKOH B 6@ HOCOBOH YACTH IIPOTH-
BOBeca — OaJAaHCHpPOBOYHOIO rpysa Ha pHeOIHeR NO pagmycy 9JacTH JIO-
macrs. ONMT SKCIUIYaTAIHE BEPTOXETOB HOKASHBAET, WTO YROBJETBOPH-
TeNBHOH BeJMYEHON ABJNAETCA IEHTPOBKA JIONACTH C PajHEyca or 72 0,6
po 7= 1,0 mopapka 23—24% xopae XomacTE (CIETAA OT nepenHei
KpOMKE). B HEKOTOPHX CIy4aAx aTa BeMUEHA MOMKET 3HATYHTeNBHO
A3MEHHTHCH.

OueHsp BRKHHM NAPAMETPOM, CHJHHO BAHAIINEM HA KPETHYECKYI0
CKOpoCTh (biraTTepa, ABIAGTCA MKECTROCTE HA KpYueHHe JIOHACTH M JKecT-

KOCTH CHCTEMH YIpaBJeHHA YIjOM ee YCTAHOBKH — c yup (pme. 2.3.9).

IIpz KOHCTPYHPOBAHHH BJIEMOHTOB MOXAHWYeCKOH CHACBO#E cHCTe-
Mu ympaBiemss . (aBTOMATa IEpeKoca, KAavYaaOK YOpaBAeHHEA, MIapHED-
HHX Y8JI0B, Y3J0B KpeINeHHA Gycrepos) HEOGXOREMO CTPOMETECA K
yBeAAMUGHH0 HX JKOCTKOCTH H YCTPAHOHHIO cBoGopnux awdros B map-
HEDHHX Y3JaX.

Hecymae ¥ pyjieBre BEHTH JOMKHE 61T mpoBepeHs! Ha daarTep.
Ras oGecmedenma GesomacHOCTH OT ¢daarrepa HeoGXOREMO, qro6H Ha
BCEX PEe)REMAX MOJNETA KPHTHYECKAsA CKOPOCTH Paarrepa qu 6nna He
MmeHee YeM Ha 20% BHITe MAKCHMAILHO ROMYyCTHMHX CROpOCTe#l IOJIeTa
HA BTHX De)KEMAX, a8 KPHTHIECKEe 9TacTOTH BPAIEHEA N g, AOMKHE
ge Menee yeM Ha 20% IpeBHMIATE MAKCEMANLHO AOMYCTEMEIE -1ACTOTH
BpAIMEHAA BHHTOB NpH OKCIUIYATAREE HA KAJKJOM pe)KEMe IONeTa.

qu B R g, AOMKHH OIpeReAATECA IYTeM pacieros Ha daarrep,
HATYPHHX HA3eMHEIX penuTaEEE BEHTOB Ha (Quarrep. B otReapEEX
CIy9afx CiefyeT MCIONb3OBATH PO3YNLTATH ECUHTAHEA AMHAMEIOGCKH
mopo6HKXY Mofenell B a9POAMHAMAYECKHX Tpybax Ha BCEX peKEMAX
monera. PeaysbTaTH HCHHTaHER mopened u pacuern Ha (aarrep yrod-
HAOTCH Ha OCHOBAHHEM Pe3ybTATOB CIENEANLHEX HACTOTHHX HCIHTA-
HHA HATypHOrO BepTOJeTa.

[Ips HaTypHHX HA3eMHHYX HCHHTAHHAX BEpToJeTa nmeofxoEMa 1pO-,
BepKa HaJHYMsA HEOGXOJHMOro 3amaca Ho IonepeYHO# IEHTPOBKe JONa-
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cra. Ilps srom ¢uatrep He fOJKeH BOSHHKATE BO BCEM JEANa30He
paGoYnX uaCTOT BPAIEHMA BHHTA BIUIOTH RO B y,,, IPH YCTAHOBKE HA

nomacrax HB mnpoBommpywomero’ rpysa, YKPemJIeHHOro Ha sajgHed
KpPOMKe JIOMACTH H CMEMAlomero Hasaj 3¢ PexTABHYI0 HONEPEeIHYID
HeHTPOBKY JomacTd. Macca rpysa BHOEpaeTca TaK, YT06H KOMIeH-
cHpOBaTh HeGNAronmpEATHO® BIHAHHAE ycaosril nonera Ha GesomacHOCTH
or gaarrepa BO BCeM RHANA30HE CKOpOCTel, 8 TAKiKe MAKCEMANLHKH
pasbpoc mo momepevHOfl NEHTPOBKe H3-3a JROMYCKOB, IPRHATLIX HpPH
H3TOTOBJICHHH JONACTH.

Puc. 2.3.9. Cxexa wiaphupHozo xpenaenus aonacmeil HB x emyaxe:
1 — cmynuya emyaxu; 2 — BII; 3 — demnopep; 4 — OLLI;
5 — noeodox ynpasAeHUR uia2oMm aonacmu, uzpaloujuld maxxe poad
pezyrsmopa é3maxa; 6 — msaza ynpaeneHus; 7 — wapnup; 8 — I'fll;
HB — Hanpasnenue 6pauiERUSR; Cy“p — xecmxocmb cunoeot nposodxu yn- L
PGOAEHUS Y2ROM YCMAHOSKYU zonacmuL : .
Caepxy — CXEMQ USMEHEHUS Y2AG § YCMAKOSKY AONACMU npu ee 83Maxe
delicmeuem pezyrsmopa 63maxa

Ecam BenmumHA nqm CYImMecTBeHHO SABHCHT OT H3MCGHOHHA TOMIG-

paTypH OKpY)Kalomero BO3LYyXAa, THIA CMa3KH H ;p., TO HeobXoxNMO
yBEAHYATL NPOBONEPYOINEA rPys AAA yIeTa BIEAHHA ITHX daxropos..

54



‘3uavense gamaca 1O spdexTuBHOE NOMEPEYHOH INEHTPOBKS AMNHA
aasemuok npomepks xomacreli Ha daarrep AAA BeproZeTa KAMAOTO
THAS JOTAHABANBACTCH NCIONHNTeAEM. ,

OscyinFane dasrrepa B moaere AOIKHO GLTH NOATREPIRKEHO B UPO-

nwmnuunmli IyTeM M3MEDEHHA YAPAKTEPHHX WA (aar-
fepa mADEMOTPOB Ha CKOPOCTE, pasmok 1,1V, , 5o He Goxmee

+ 30 xm/a. IIpm sTOM pROMYCRAETCA HOJET CO CHEIKGHEOM.

max
2.3.7. IOCHEIOBATEILHOCTD ©OPMHPOBAHHSA
YIIPYTO-MACCOBBIX XAPAKTEPHCTHK JIOIACTH HB

1. Ha oCHOBaHHE AAEHHX TeXHHYECKOr0 3aJlaHHA HA OPOGKTHPO-
pagme jsonacra HB Beprozera ¢opmmpyercs KCC nomacra.
2. IpoBopATCA CraTAMecKuil pacyer JONACTH, M NPOBEPHIOTCHA YCIOBESA

cﬂ0=[0ﬂ0]non; olar=[onar]non; yl(= [yx]non'

Ecim Kaxme-HEGyAL B3 ycioBEMA He BHIONHAITCA, TO PACCYRTH-
BAOTCA HOMPABKH HA YBEJIHMYOHHe MOMOHTOB HHEDIHH ceYeHHA B HIpO-
HSBOAHTCA HepecdeT CHIOBHX BIEMEHTOB ceveHHHE JOMACTH.

OnpeneasoTCA TOAMEHL KOHCTPYKTHBHHX 36MEHTOB ANHA CoueHHH
{10 BCefl JIKHE JOMACTH. BHUECIANTCA BCO IeOMETPHIECKES, MACCOBH®
B IEeHTPOBOYHHE XAPAKTePHCTHKH JIONACTH: MOMOHTH EHepnEE B IIO-
crocrax HamGonbmied ® HaEMeHbHIeH KeCTKOCTH; IOJOKeHHE TIIABHRIX
oceit ceveHmii; Macca JOHNACTH; ee IGHTPOBKA ¥ T.H. IMapanaensno ¢
3THM TOACYHTHBANTCA JKECTKOCTE HA KpYIeHH® cedeHAEl W OIpepes-
J0TCA KPATHYeCKHEe HANPAKeHHA IOTepH yCTOMIHBOCTH HEKHeH IaHeaH
JIOH)KOPOHA. -

3. Ompepensorca. dPdexTEBHEAA UEHTPOBKA JONACTH H, eciim OHA
oKaseiBaerca Goabme ‘3a/jaHHOM, TPOA3BOJMTCA pacyer ‘HeobxomuMOR Mac-
CH IpOTHBOBECA, KOTOPWH pacmpejiejisercd B nepegEell JacTE npodmisA.

4. OnpepenaoTca 9acToTHl E QopuMu coGereeHHEX KoxeGanmil Jo-
HaCTH B IJOCKOCTAX HamGoabmed H HaWMEHBINGH KECTKOCTE H, OCIH
9aCTOTH HEe YAOBJIETBOPANT YCIOBHAM OTCTPORKH OT raPMOHHMK BHeII-
Holl HATPYSKE HA SafaHHYO BeAHWIEHY, (OPMHEPYITCA HAHHLS A
IPOrpAMMH IIepepACHpejleleHHs COCPEOTOTOHHEX MAcc o MOM@HTOB
AHePIEH 10 PajHyCy JOMACTH. Npauenenne KM mossoaser Hopmmpo-
BaTh MSrAGHY H KPYTHALHYIO )KeCTKOCTH JIONACTH COOTBETCTBYIIIER
opEeHTanEe# APMEPOBKH Ges M3MEHEHHA MACCH JONACTH. ‘

5. HaxopaATcA MONPABKA K PacHpefeJeHHI0 KECTROCTH ‘AOIACTH M.
MAaccH HO AAEHe JOMACTH, H TeM CAMHM OCYMECTBIAHETCHA orcrpo#ixa
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or pesonancoB. IIpm sToM BapEANHE MOMEHTOB HHODIHH, HeOGXONHMEIe
JJIAi KOPPEKTHDOBKH 4YAacTOT Koje6aHEs JONACTH B IJIOCKOCTH TATH,
pearHsyITCA HONOCPEACTBOHHO B H3MOHEHHE TOJNIMH CEY6HHA CHIOBHX
BeMeHTOB. BapHAIMH MOMEHTOB HHODIHE, HeOOXOREMEE /A H3MOHe-
HEf 9acTOT KOJeGaHMA B ILIOCKOCTE BPAINGHHA, NONYJAKTCH KAk 3a
cYeT M3MeHEHEN MONOMeHHA NepefHell ® 3agHeH CTEHOK JOH)KePOHA
0O XOpAe JONACTH, TAK H INHPHHW CTPHErepa H MAIHX noGaBox B
TONIMHAX HOCOBOH OKOBKH M XBOCTOBOMH o6musxu. Taxem oGpasow,
o6eceYEBaeTCA HESABECEMAA OTCTPONKA YACTOT KoneGaHEA JOHACTH B
[JIOCKOCTE THATH M B IUIOCKOCTH BpAmEHHA. YBEJIHYGHHEe HJIH YMOHb-
[IeHEe TOJBKO MACCH JOmACTE (es M3MeHeHHA )KOCTKOCTH, morpe6Eoe
JUIi KOPPeKTHPOBKHE YacTOT KoneGamEA Kak B OfHOM, TAK B B Rpyroi#
IJIOCKOCTH, JOCTHIAeTCA 8a CYeT IPOTHBOBECA. ’

6. HaxopaTcs NONPABKH AAA ITEPHHH H NONOXKeHHA JOHMKEPOHA
B/IONH XOPAH, TOANHEH HOCOBOK OKOBKH H xBoCcTOBOX O6mMMBKE, He0O-
YopuMEe s ofecneveHEA NPAEMIEMOro YPOBHA HANPAKeHHA CIKATHA
B HE’KHell NAaHENH JOHMKePOHA H KDYTHIBHOM KECTKOCTH CevYeHHA.

7. OnpepenswoTcsa Bce HHETErPAILHEE XaPAKTEPHCTEKE AOWACTH HO-
cne Heckoapkmx mrepammit. Ilocme storo mpomecc GOpMApPOBAHESA Ia-
PAMETPOB JONACTH HA OCHOBE CTATHYECKHX DacieToB SaKAHTHBAETCA.

8. IlpoBogMTCA pacYeT ¢3eMHOTO» Pe3OHAHCA BEPTONOTA H,6CAN 3TO
Heo6XOEMO, KOPPOKTHDOBKA JACTOTH HEpPBOro TOHa cOGCTBEHHHX KO-
Je6aHMil JIOOACTE B INIOCKOCTH BPANeHHA.

9. IpoBopMTcA pacuer JONACTH HA KPYTRIBHO-MAXOBOH  (aarrep.
Heob6xopEmuit samac mo sddexrasHOM IeHTPOBKe HA SajaHHOH CKO-
pocrn monera ofecmevdBAeTCA KOPPEKTHPOBKOM MACCH IPOTHBOBECA.
Ecne pacuerHHe HANPAKeHHA NPEBHIIIANT AONYCTAMEE, KOPPEKTEPYIOT
MOMEHTH HHOPHHH Ce9eHHSA JONACTH.

2.3.8. KOHCTPYHPOBAHHE Y3SJIOB CTHIKA JIONIACTH C BTYJIKO#

Oco6oe BHEMAHEe NPH KOHCTPYHPOBAHHH JIONACTH yReasercs dop-
MEPOBAHHIO KOMJOBOH 9YacTH, i@ OCYIECTBAAETCA IepeXof OT pery-
AApHOHA 30HH JIOHKEPOHA K CTHIKOBOYHKIM GoxTaM NOMACTH.

CTHKOBOYHH® YSJIH JONACTH C SJIOMEHTOM sryaks (pmc. 2.3.10, a)
Harpy’aloTcsa WSrEGalmuME MOMEHTAME B BEDTHKANLHOR M ., . N ro-

PH3OHTANBHOR M ., . NIOCKOCTAX, PACTAKEHHEM OT neHTpobe:xHOR cH-
ast P, KPYTAIIAM MOMOHTOM M xp» WAPHEDHHM MOMEHTOM My, =
nepepesuBalomame cuaama P m P .. '
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Puc. 2.3.10. Koncmpyxmueho-CURO6aS CXeMa Y3208 cmuiKo6Ky aonacmul
a — PacyemHas CXeMa HazpyXeHus CMBbIX0B0YHOZO0 Y3AA,
) 6 — munsi CMbX0B0YHHX Y3NO08:
1, 2 — zpeGenuampie CMbXY C 20PUSOHMANLHBIM U 6EPMUKANRLHBM PACTONO-
xenuem Goamos; 3 — daanyeswl cmuik; 4 — menecxonuyeckull cmoix;
5 — pesvboeoil cmbix;

8 — opmupoeanue nomoxa Hanpaxenull 6 30He zpefenvamozo cmuixa:
1—1 — pezyaspuas 30xa; 2—2 — 30Ha KOMUEHMPayuL Kanpaxexud; 3—3 —
paciemyas 30Ha K@ yCMAaAoCmb zpeGennamozo cmuixa; h — pastoc cmuixo-

8O4HbIX 6OAMOE; C — WiUpUHa 2peGenuamozo CoeduHeRUR
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BeHEHH CHI ¥ MOMOHTOB, IPEXOAAIMXCA HA CTHKOBOYHEIA yaed,
ONpENeNAIOTCA POKHMOM NOJeTa K HOCAT AEHAMEYECKHE XapaKTep.

I'napHOR 3afavell DpH KOHCTPYHPOBAHHH 3TOr0 ysjia ABJIAETCHA
ofecnieueHEe €ro HAJOKHOCTH B NpONecce SKCIUIyaTAIlHH BepTroiera.
OcHOBHOe B peITeHEE 8ToK IPOGNEME — KOHCTPYKTHBHO-TEXHONOTHYe-
CKHE MEPONPHATHEA, HANPABNGHHH6 HA CMAM1eHHEe KOHIEGHTPATOPOB CHA
H HanpsKeHEH B 30HAX GONTOBLIX COPiRHEHEHE H NPEMEHEHHO 34IACOB
IPOYHOCTH, 06eCHEeTHBAIONAY MAKCHMANLHYI HA@MKHOCT: BCEX dJe-
MOHTOB CTHIKA.

Bosmoxane KCC cruxos moxasamw Ha pmc. 2.3.10, 6. B wacrmocTH,
HAEGOJNBIIee PACHPOCTPAHEHEE NONYYHAE rpefeHuarhie CTHKH C TIOpH-
sonransEuM (puc. 2.3.10, 6, mos. ) HIR BOPTHKANBHHIM (p=e. 2.3.10, 6,
nos. PACIONOMEHEEM CTHKOBOYHNX NENEHAPHIECKEX EAM KOHH-
qeckfix Goaros. B some crmka (pme. 2.3.10, 6) KoHmeHTpamEs HampA-
JeHEE ompepenseTca Kom(mrypanued rpeGeHKE H ee JKeCTROCTHI.
KoR(Erypanms ONpPefelAeTcs PACCTOAHEOM MOMKY OCAMH CTHROBOY-
HuX Goxro h ¥ mupmHOK rpeGeHIaTOr0 COEJHHEHNA C. Pasromepan ¥
NOTOK HAUpsAKeHHH B peryaapHOi 30He {—1 npm mepexope B He-
perynspEy® 30Hy 2—2 NperepHeBaeT H3MeHOHHO HAaOpaBNeHNE H
mrorHocTH. BosHEKawT ¢sacToiiEnes 30N ¢,b. Ilo mmpEEe cTHKA.
sa CueT YHPYrocTH NPOYIIKH IPOHCXOAHT HEPABHOMEpHOe Harpyme-
HMe cTHKoBOuHOro Goara mo mamme. Ilosromy mpr Bubope gopmm
30HH rpeGeHIaToro COefHHOHHA HeoGXOEMO CTPEMETECA K CORAHNID
IaBHOTO HONA HampMuenmit B obecmeveHEI0 cOOTBeTCTBYMOHIGH yNpY-
rocTH HPOYNIHH, :

Heo6xoxaM0 EMeTh B BERY, UTO PACYOTHRIM CIyJaeM Rif HpOyIIH-
HLI MOXeT GWTh cevemme 3—3, T.K. 3a cuer BhHOCA 5OATOBOTO COeRH-
HeHHA O KoHCONb paboTaer HA YCTAJNOCTh HPH narabe. [{na moBmmIeHHA
Hecyme#t cnocoGHOCTE rpe6eHdyaToro CTHKa Heo6XOoEMO BKIIOYHTH pe-
6pa ecrrocrE d .

B npomecce MEHEMHSAIEE MACCH CTHKOBOYHOrO ysia BaphHpYIOT
penmiEEN h ®m c. Hanpusep, msmenas Bexmummy h (pEc. 2.3.11),
MOYKHO ONpefeETh 06nacTh MEERMAILHON MACCH CTHKOBOTHOIO y3ia.
OKOHYATeNLHO® POIIeHHe NPEHEMAETCA C YIeTOM BKCIIYATANMOHHEX
TpeGoBaHEil, B 9ACTHOCTH,YAOGCTBA CTHKOBKE JIONACTH. ToprsoRTANBHOS
[OJOMKEHH® CTHIKOBOYHEIX GONTOB IOSBOJNAET IOCHe YCTAHOBKH HEIKHOIO
6oxTa BMCIONL3OBATH €r0 B KAYeCTBe IMAPHADA H, HOBEPHYB OTHOCHTEABHO
Hero JIoNacTh BBEPX, OCYINECTBHTh YCTAHOBKY BEpPXHEro Goxra. IIpm Bep-
THKANBHOM DACHOJIO/KeHEH CTHKOBOUHMX GONTOB BATPYRHAOTCA  MOHTAX
H KeMoHTax Jomacreli (ocoGerHo GonbIno# JNHHE K MacCH) TPH HABOCKE
Ha BTYAKY, PACIONOXKeHHYI Ha Goabmo# BEICOTe.
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| Puc. 2.3.11.
Vo ) 3asucumocmb Macce
CMbIKOBOYHOZ0 Y3RG M oy

om pasnoca
CcmuikosouHNX 6oamos h:
m g — MAcca CMbX060NHBX 6oamoe;

m p — MACC CMbIKYeMbIX demaned;
Emcy— Macca y3Ra cmuixoexu
C Aonacmsio

haa h. b

Jlns NOBHIIEHHA BHHOCIHBOCTE SJAGMEHTOB CTHKA HPAMEHAIOT CO-
BPEMOHHHE TEXHOJOrHYeCKHEe METOXH YIPOYHOHHA HOBEPXHOCTH: Tep-
MoobpaGorky, BrGpoyfapHHE M6TOA, PacKATKY oTeepcTAR, AHTHKOD-
PO3HOEHHO H AHTH(PHKIMOHHHE IOKPHTHS, NMONEPOBKY HOBEPXHO-
creii ® T.0. JlIA mpefoXpaHeHHsA MOBEPXHOCTH OTBOPCTHA NPOYIIEH
0T ()PEKIHMOHHOr0 HOBPOKACHHA HOPH NPAMEHEHHH CTHKOBOYHHX
Gontos mEAMHEApEIecKol (GopMH mexecoofpasHo yCTAHABAHBATh HA
KJIeI B OTBOPCTHA PABPESHYM BTYIAKY (JKOPTBEHHYI AeTaib). Ocenan
3aTAKKA KOHYCHHX GOATOB B OTBEPCTHE COSA4ET PAXHAABHHE HampA-
JKeHHS C)KATHS HA IOBOPXHOCTH NPOYIIHH H ECKAIYaeT GPHKINOHHYD
KODPPOSHI B COe{MHGHHH. BHHOCIAHBOCT TAKOr0 COSXMHOHEA CYIIeCT-
BeHHO moBHIIaercd. HefoCTATKOM KOHHYECKHEX COGRHMHeHEE sABIAeTCA
CJIOKHOCTh AeMOHTAXKA, OfecmeveHEs B3aHMO3AMEHAGMOCTH CTHKA H
COSAHEA NPH 3aTSHKKE KOHHIECKOro GoiTa HANpsUKeHHE msruba B mpo-
ym®EaX rpeGeHKH. :

IIpr GopMHpPOBAHHE CTHKOBOYHOIO y3Jia JIONACTH HeoOXOREMO HC-
HOJB30BATH BCE COBPEMEHHEI® METOAK, 00ecueYABalOIIHe ero HAEKHOCTh
H TpeGyemmii pecypc. Tak, HaupmMep, mpE paspaGoTke KOHCTPYKIHER
CTHKA JIOIACTH Beprojera Mu-6 oTKasaimch OT TPAMIMOHHOTO METOAA
COeIHHEHHA HAKOHEYHHKA C JNOH/KODOHOM HPH NOMOIE GoaTOBHX co-
enEHenE#. B KomiesoM crHKe (cM. pmc. 2.3.2) nenTpoGeykHas CHAA
or gaanna JoEKepoHa § mepefaercA Ha HAKOHETHHK '}, Kpyrama# Mo-
MEHT mepefjaeTcsi HA HAKOHeYHHK NpPH moMOmE mradros 15, a ms-
ruGalomuii MOMEHT BOCHDHHEMaeTcA B 30HAX 4 & b. [lna mcrawo-
yeHHA (PPETTHHI-KOPPO3EE B 30He b yCTAaHOBIGHA NpOKIagKa 11
(KepTBeHHAs ReTaib), ONOPHAA KOHHUECKAaA paspesnas Gpomsosas Ko-
HycHas Brynka 8 ¢mxcmpyerca raiixoi 9 m NpyKEHOK 7.
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[IpE cosgaHEH BepTONETA ME-26 peanmsoBaHA HAEA MOHONKTHOIO
ysna (nOHIKEpOH —— CTLIKOBOYHEIA y3ed 3& OfHO nenoe( PEC. 2.3.42).
Venexu B 061aCTH METALIYPrHE MO3BONHIR cosfiaTh CranbHON fpﬂu—
TH JOHKeDOH ¢ OGCAJHEIM KOMIOM. [Mocne Mexammueckol o6paGorrm
KOMJIGBOMY CTHIKY HPHAAeTcs 38/|aHHAA dopua. Taroe pemenue cynmme-
cTBEHHO MOBHICHJIO pecypc JONAcTH HpH yMeHbIIEHHE MAacCH ee KOM-
JIeBOR 4YACTH.

Puc. 2.3.12. Cmuixoeourbid y3ea sonacmu esepmonema Mu-26

MnanngeBHil CTHK (cM. pHC. 2.3.10, 6, mos. 3) sa cuer mpepBapH-
TeALHON SATAYKKH HOSBOJAET NEpefaBaTh KpYTANMEA MOMOHT CHIAME
TpeHHA IO BHYTPEHHEM NOBEPXHOCTAM ¢nanna, mckmodas QPETTHHI-
KOppo3®10 B GONTOBHX COOAHHOHHAX. YunrTHBaA ABJAGHHO PENAKCAIINH,
Heo6X0HMO0 KOHTPONHPOBATH YCHIME SATAKKH Goaron. Ilpm manmImm
nopo6HOTO CTHKA YCTAHOBKA gonacTell GoABLIIEX pasMepoB 3aTPYRHEHA.

Teneckommaeckud cruk (cu. pme. 2.3.10, 6, mos. 4) 6uin mpEMeHeH
na pepronere Ka-15. B sroM crhke ganGonee pamEOHANLHEO OPraHH30-
BaHA Iepejiaua HArpYSOK C JIOH)KOPOHA NOIACTH HA BIEMEHT BTYIKH.
CoepuHeHHES® OCYINECTBIASTCHA OfHAM Gonrom Goanmoro pEamerpa. Ilen-
TpoGecHAA CHNA B KPYTANHE MOMOHT pocupEEEMapTca Goxrom Ha-
cpes, ESrEGAIMEE MOMEHTH BOCIPHHMMAIOTCA HA Gase sajfeKE cOe-
punenmd l. Jina MOBTAaMKA HeoOXOHMO TNPeyCMATPHBATH COOTBETCTRY-
jouqmil 3a30p B TENECKOMEIECKOM COGJHHOHHH. Oneako HaNEYHE 3a30pa
ABIAETCA NPAIEHOR (ppPEKIHOHHOH KOPPO3SHH. :

Pesp6oBre CTHKHE OHIH NPHEMEHOHH HAa JOHRePOH® Me-6 (cm.
puc. 2.3.10, 6, mos. 5). B MeTAITypraYecKoli NpOMHMIIeHHOCTH HO Gun
0CBOEH IPOIEcC HSTOTOBJICHEA eJHHON cranpEOl Tpy6H paA GOpMEpO-
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BAHNA NOMIKEDOHA C SAJAHHLIMM IAPAMETPAME. Jlommepon coGmpanca X3
,pgxmi.comm OCYIeCTRAAAOCH pessGOBLIME uMyjraME B HpO-
HABORCTREIRNX  YGROBHAX. Jins cospaHEs HOPMANLHEX yenosmit paborst
: o8 orHIKA TpeGoBANACH GonsImas NpeBAPHTEALHAA OCOBAH 3ATAKKA
pil. MyTH B8 CHEIEANLHOM O0GOPYROBANMNA. IpeMenenge mORO-
COMMBEHEA ANA CTHKROBKH JONACTH CO BTYAKOH HOPAIHOHANBHO.
; upmxo KOHCTPYHDOBAHHA CTHIKOBOYHHIX Y30B nomacredi, BH- .
[ORMSHHLX B3 KOMIOSHIEOHHHX MATEPRAJION, HAMIE HpHMEHeHHe CJle-
‘yomme BapMaETH: . -.

" a) CTHK BepXHEro H HEIKHOrO HOXCOB JIOHXGDOHA ¢ y3lIOM Kpen-
NeHHEs W3 MeTaajla NPH HOMOIMHE MHOTOPANHHX GONTOBHX COeiMHEHRKH
(pme. 2.3.13, a);

6) mepejaua HAarpysok OT JONACTH HA CTHKOBOYHK®E GOATH vYepe3
B BTY/IKH, YCTAHOBJICHHHO B KOMeNE JOH}KEPOHA (pme. 2.3.13, 6).

TIpounoCTs KOMHOSHTA B MeCTe GoxnToBOrO COOAMHEHHS MOBHIIANIT
MeTOfoM (PONLFEPOBAEHA KOMJGBOH TaCTH JOHKEPOHA. B mpomecce
¢opMEpOBAHEA JOHXEPOHA JOMACTH MOy ApMEDPYOIAME CIOAMHA
KOMIO3HTA YCTAHABNEBAKTCA JNHCTH ameTamnEecKoR (&3 THTAaHA) Poas-
rm TaxmM o6pasoM, YToGH NJABHO HApacTala JRECTROCT: KOMIA B HA-
OpaBieHME K MeCTy CTHKa.

Jlns npemoxpaHeHEA MOBEPXHOCTH OTBEPCTHE B KOMIO3HTe OT IO-
BpEKAGHHA H YBONHUGHHA IJIOMAjH CMATEA B OTBOPCTHA Ha KJen
YCTAHABAMBAMTCA 3AKNAAAHHE THTAHOBHO BTYIKH.

Tepenaua HArpysoK OT JIOH;KOPOHA JONACTE HA CTHHKOBOYHEIE y3e
i ryaky HB B cTukax a B b OCYmeCTBASETCA HPH IOMOIK 6onros,
YCTAHOBJEHHHX B OTBOPCTHAX, HPOCBOPACHHHIX B pepxHed H HIKHeH
HONKAXY KOMJOBOH WACTH JIOHJKEPOHA. _

B) HENNeILHOE COSJHHeHHe (COeNBMHEHHe Ha xonmyc) (pmc. 2.3.13, 6);

r) mepefaYa HATPY3OK OT JIOACTE HA CTLHIROBOTHEI® Gorra wepes fiBe
3AIUIA/(HEE BTYJIKHA, YCTAHOBJICHHE® B IETIAX KOMIA JONACTH (pme. 2.3.13, 2);

[) mepefaia HArpysoK OT JONACTE HA BIIl npE nOMOIME NETAH
A3 OJ{HOHAIPABJIGHHOTO KOMmO3HTa (pHC. 2.3.13,9).

CTHIROBOUHEE Y3kl KOMIOSHTHHX JOH/KEPOHOB PACCIMTHIBAIOTCA HA Pas-
pHB Mo ocnaGueHBOMY CeYeHEM (pHC. 2.3.14, a), cpes (puc. 2.3.14,6)
mme cusrEe (pEc. 2.3.14, 6) KoMmosETAa H Cpesa dIeMeHTA KpeIUIeHHM:
(pue. 2.3.14, 2). Bosmoxxna KomOmnanmsa 9THX (GOpPM DASPYIIEHHS.

HanGonpmas DPOYHOCTh HA pacTAMeHEe G0ATOBOrO COAHHEHHA
XapaKTepHa JJIA KOMIO3HTA © opmenranmei Bosokom (0..t 45°), mpa-
yeM paspymaloilEe HAUPAMEHHA Majl0 H3MEHAKNTCA B INHPOROM JAa-
UJa3oHe COOTHOMIGHE# HpPOAOALHHX B HOMEPeYHHX CIOeB.
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P
Puc. 2.3.14. Popas pa3pywerus £OMNO3uma 6 30Ke pa3Meenul
GoAM06020 COCIUHERUS:

a — pa3puie; 6 — cpes; 6 — cmamue; 2 — cpes 6oama:
d—auauempmnma;c—muocdoamaomxpoxxuanuxyuwzosmma;
b, 5 — wupura U MOAUUHG nosca; P — delicmeyiowas Ka 6oam

CUAQ PACMAXEHUR

TIpounOCTh COBREHOHEA MPH CPe3d onpejieasieTcA B OCHOBHOM Mex-
CHOMHLIM CABHCOM HJH CABAIOM B mnockocrs apumposanEa KM. B
CJOHCTHX KOMIIOSHTAX paspymanmiee HAaIpAYReHHEe HPE Cpese CYMeCT-
BEHHO 3aBHCHT OT CTPYKTYPH MATepHAIA H HANPABIGHHAA HArpymeHEA,
C yBeamYeHHOM yria YKASKH BOXOKOH s caoax or 0 po 45° mpouHOCTH
Ha cpes mopmmaercA. IIpOYHOCTh KOMIOSETOB IpH cuarue GoaroM
npencrasaser co6oi BeckMa YCIOBHYM YapaKkTepECTHKY Marepsaina, T.K.
npE HATpYKeHEE IaKera 4eped GonT OKOJNO Hero YCTAHABIHBAGTCH
CJI07KHO® HANPAKEHHO® COCTOAHHE. B mmxeHepHOM pacvere coe{HHOHHH
IpEHEMAETCA MPeIONOMKEHHS O PABHOMEPHOM DAacIpefeNeHHE HAIpAIKE-

HEf CKATHA 10 AHAMETPAILHOM IIOCKOCTH, T.C. 6 .=~ (6 — ronmana
cM d 8

CTHKYeMOTO 9JIeMEHTA).

VcragoBIeHO, YTO MPOYHOCTh KOMIO3HTA HPH cMaTEE GomToM 3a-
BECHT OT MHOTHX (DaKTOpOB, OCHOBHEIME H3 KOTOPHX ABJIANTCA CTENEHB
GOKOBOTO CTECHOHHA CTHKY@MOro DIeMEHTa B paiioHe OTBEPCTHA; CTPYK-
typa MarepHana (OpHEHTAIMS, cxeMa YKIAAKH H COOTHOIIGHH® CJI0eB);
TOJNIIMHA COEAHEAEMOr0 3JNeMOHTA. Vaeanienne GOKOBOro CTeCHEHHMS
(sarmxxE Goara) BHIHBACT BOSpacTaEme paspymammiell HATPY3KH. Bo-
KOBO® CTeCHOHWE IpefoTBpamaer mOTepm yCTOHTHBOCTH BOJOKOE B 30-
He KOHTAKTA, & HAJIAYHO mak6 pacmEpaer S0HY MarepHais, BOCIHIpPH-
HEMAIONero Harpysky. 3a cder yCTAHOBKA maii6 m cosgammA HeGOIb-
mofl TpefBAPETENLHOH SATAKKE HarpysKa yBeJAMYHBAeTCA DPEMEPHO
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ra 30%. HamGonsmmeit mpownocTEI0 NpE cMaTEE obmagaer Marepmai, o6-
pasoBaEHHHA croAMHE ¢ opEenranmei 0 m 45°, OpAE 3TOM BaXKHOe 3HAYEHHe
HMeeT NOCHeOBATEALHOCTh PACIIONOMKeHHS CJNOEB, BIHAWIIAA Ha HANDA-
JKeHHS MEJKCIOGBOTO CABHFA H BHISHIBAIOMAA KPOMOWHHIE sgdexr.
UccrenoBaHHA BIHAHMA JHAMOTDPA OTBOPCTHA HA NPOTHOCTH KOM-
H03ATA NPH CMATHH IOKASEIBAIOT, UTO OHA MOHOTOHHO yMEHBIIAeTCH C

YReJIHYCeHHEOM OTHOMEHHA %.

2.4. BTYJIKM HECYIIEr0 BHHTA

2.4.1. DOPMHUPOBAHAE KOHCTPYKTHBHO-KAHEMATHYECKHX
CXEM BTVJIKH HECYINETO BHHTA

Bryaxs mecymero serTa (BHB) cocroar ms xopmyca B pyKaBoB IOR-
pecku Jonacreli ¢ maprmpamm. Cosepmencrso BHB Bo Mmorom sasmcHT
OT TOTO, HACKOABKO YAa4HO BHOpann ee oCHOBHEe mapaMerpsl. K wumcry
TAKHEX NAPAMETPOB AJIA MIAPHEPHLIX BHHTOB NPEKAe BCOIO OTHOCATCA:

— PpasHOC TFOPHSOHTANLHHX H BEPTEKANBHHX IIAPHMPOB;

— mapaMeTpH, Xapakrepmsylomue KuHemaTEky HB, r.e. ompepe-
NA0IEe XAPAKTOD HSMOHGHHA HCTHHHOTO YIiia YCTAHOBKE NONACTE OT
JIVIOB OTKAOHOHMA JONACTH B ILIOCKOCTH BsMaxa P, ®m mpamenms §
% KoappEOEeRATA KOMHEHCATOpA B3Maxa k, @ .= JB.E.k);

— mapaMeTps, YAPAKTepMsYOU[He HArpY)KeHHOCTh NOANIENHEKO-
BHIX Y3JI0B BTYJKH;

— mapaMeTpH, oNpefeAAmMEe AeMuPHPYOIMEA MOMEHT OTHOCH-
TexbHO BepTRKanbHOro mapsmpa (BIO) M, =f 6.8

Hecymuee BHHTH BEpTONETOB B SABECHMOCTH OT TOr0o, KAK B HHX
OCYIIECTBAAETCA OTKIOHEHH® JONACTE B NJIOCKOCTH B3MAXa, MOTYT GuiTh
pasfeneHH HA TPE OCHOBHHX THIA:

—' ¢ ropmsonransEkME mapempame ([II) (pme. 2.4.1, a-3);

— ¢ ynpyrEM=a snesertam¥, BrmonEmonmMe pons T (pec. 24.4, ¢, x);

— 6es 'l mam saMeHAIOMEX HX YHPYrEX saeMentoB (pmc. 2.4.1, 3).

B nociaegHeM cxydae TpeGyeMas IORATAHBOCTS JAOCTHraercA IOR-
60pOM COOTBETCTBYIOMEX KECTKOCTHHX X8PAKTEPHCTHE KOMXeBOH JacTH
nomacra m oceporo maprEpa (OII) Bryakm. o

HaMmeHeHHe yINIa yCTAHOBKH JIOIACTH YAIN® BCOTO OCYH[OCTBASETCH
aa cyer ee mosopora B OIll. B mexoropmx HB sroporo rmma om
OTCYTCTBYeT, a4 YTroJI“yCTAHOBKH JIONACTH MEHAETCHA 32 CY6T 3AKPYINBA-~
HAA YOPYTOrO SJAEMEHTA. -
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Puc. 2.4.1. Kunemamuuecxue cxembl smyaox Hecywiezo suxnma:
a — KAdCCUMeCKas mpexwaprupHas; 6 — c cosmewsennvimu I'll u BII;
6 — ¢ evinecennvim BIIT; z — c evinecennvisn 'l u BII;
@ — Ha xapdane; € — C IAACMOMEPHHIM OCWUM WAPHUDOM;
X — NOAYXECMKUE BUHMDB, 3 — XeCmKue 6uRMb

B mpakTHUeCKO# JeATENLHOCTH BEPTOJETHHX (HPM HCIOXLSYITCH
KAHeMATHYeCKHe CXOMH BTYJOK C PasiBIHLIM DACIONO)KeHHeM INApHH-
poB ormocmTeasHO ocH Bpamenns HB. PasamuHHM coveTammeM map-
HEPOB JOCTHTAeTCH DPeIleHHe DARA KOHKPOTHHX 3ajal AMHAMEKH HB
H XapaKTepa HArpy)KeHHA HOJMIEIHAKOB INAPHMPHHX Y3J]OB.

VBeamuenme pasHoca I'll moBmmaer sddexTHBHOCT: yHpaBAeHHA
H JOmycKaeMuii IMANa3oH NEHTPOBOK BOPTojeTa, HO HPH BTOM DACTYT
paraGapiqEe MOMEHTH HA BAJY IIaBHOTO pefykropa. Hs ommra ore-
YeCTBEHHOTO BOPTOJETOCTPOGHHS CJOAYyeT, YT0 IeiecoobpasHo HMeTh
maraManbEaid pasgoc I'Ill, a Heo6xopEMue 3anacsl yOnpaBjleHHA HOA-
y4aTh 3a CYET COOTBETCTBEHHOTO MORGOpa AMANA30HA OTKIOHEHHS aB-
romara mepexoca (AII). Tawofi mopxop mosmoxsger cosgats HamGouaee
KOMIAKTHYIO H JIerKyH KOHCTPYKIHIO BTYJAKH. YBeJIHuUeHHe YHCJA JOIa-
cTeit BH3KBAGT ONpE/G/ICHHHE TPYXHOCTH C PASMEIICHHEM CO'LIGHOHHH B
onHO# MJOCKOCTH, UTO 3acTapiser ysenmduBarh passoc, 'IIl. I'maBHEIM
dakxTopoM, OnpefeAOIEM MAHEMAILHO JONYCTEMKE pasiioc BIIl mTysaoK
oOLdHON CXeMH, ABisgerca o0eCHeYeHHe BOCCTAHABJMBAIOIIET0O MOMEHTA
M, co3}aBaeMOro INeHTPOGEKBHME CHIAMH JONACTH. Heo6GxogumMo

yumTHBaTh, ¥TO M, BaBHCHT OT yrAa BaMaxa jomacTa f.

O6uuno pasoc BII MokHO mojGHpars M3 YCJIOBHA, YTO [HANA30H
yIVIOB OTKIOHeHHA JONACTH B ILIOCKOCTH BPAm[eHHA (ABTOPOTARAS —_
Baner) cocrasaser 12—18°. Ilpm npasmanHOM BLIGOpe KEHEMATHKE B
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pToM caysae obecrmeYmBaercA YCTOHTHBOCTH ' ZODACTE OTHOCHTENBHO
BIII. Bumoé¢ BII nps IpHHATHX MAKCHMANLHHX Yriax OTRAOHEHES
JomacTE B IJOCKOCTE Bpamenms & ... He MoOxer 6LiTL YMGHBIIGH H
JoMeH GHTH IPONOPHEOHANBHEIM MAKCEMABILHOMY KPYTAI[EMY MOMEH-
ry sa HB: | = k(an)“.

Iepexox Ha COBpeMEHHL® JONACTH H3 KM ¢ y,= 6—7 BMecro
{ = 3,5—5, KaK HA BepTONeTAX IpeLYIAX IOKOJeHHI, tpeGyer om-
PeleIeHHOr0 YBeARYeHHA BHHOCA BIIl, meo6xopumoro AnsA COXpPaHeHHA
IHAMASOHA YIJIOB OTKIOHGHHA B ILIOCKOCTH BpameHn#s. 910, 6CTeCTBEH-
go, Biaeder 3a coGoll HEKOTOpOe BO3PACTAHE® maccn BrynkE HB. Bu-
gocoM BII pocrEraercs E3MeHEHE® FACTOT KoJjie6aHEA JOHNACTH B IUIO-
CKOCTH BpAINeHESA, 9TO CBA3AHO C otcTpofikoil OT ¢BOSYIIHOTO» H «36M-
goro» pesomanca. CoMemenue T'Il = BIII » BRe KapAaHHOTO y3Ja
o6eceqyEBaeT PABHOMOPHO® HArpYKeHEe MOAMHIHEKOR Tl sa Bcex
peX<EMax Iojera BEPTOJNETA (pme. 2.4.4, 6).

IIps MexaHEYECKOM OPHBOAS aonacrefi HB uepes BTYAKY mepepa-
erca Kpyrammii woment M., OT ABHraTensd. Bryaika BOCHpHHEMAaeT
aspofiHHAMHIECKHE T g Q ¥ EHePHEOHEHE CHIH P B MOMEHTH, BO3-
pErapmue na jomacrax HB, m mepepaer X HA Proseasx (prc. 2.4.2).

Macca pyKaBa BTYJIKH HOPONOPIHOBAJILHA neaTpobexuoil cmxe nO-
macTE ® ero auEHe. CleXOBAaTeIBHO, AJIA CHEKEHHA MACCH BTYARN
Keec606pasHO MAKCHMANBHO YMEHLIIHETH JIRHY pyKaBa. JroMy OpensAr-
cTeyer pax orpammienml. [limHy pyxasa Hean3s CAJIATh MEHBINE CyM-
MapHOTO pasMepa MAKCHMAJBHO IPEABAHYTHY K KOpITyCY Y8JIOB INADHH-
pon. Kpome TOro, coXpameHEe pyKasa, 0coGeHHO JAA BTYAOK MHOrOJO-
[ACTHLIX BEHTOB, CBA3AHO C TPYRHOCTAME KOMIOHOBOTHOTO XQPaxTepa.

CyIecTBeHHO YMEHBINAGTCA NIHHA DPYKaBa (upm sapamEOM I )
Ha BTYAKe ¢ INOPAAKOM CHIEAOBAHEA IMAPHHEPORB «'-O1I-BIl» (mep--
roner «Unnyks (puc. 2.4.1,6) m «ONI-TTII-BII» (seproner «®aerneps)
(pme. 2.4.1, 2). KoBRCTPYKTHBHASA KOMIIOHOBKA BTYJIKHE C COBMEIeHHLIMHA
MapHEpaME IpHBEJeHa HAa pHC. 2.4.3 (seproser S-58). .

OCHOBHHIME TOKA3ATONAME, XAPAKTEPH3YIOMEME COBEPUIIEHCTRBO
KOHCTPYKIEY IIAPHEPHHX BTYJIOK HB, aBaswnTca:

— Hecymas Ccmoco6HOCTh NOJIMEBIHEKOB I'm, BOI = OII;

— ypoBeHL HAUOPMKEHHE B NETANAX, NOABEPHEHHEIX neficTBEIO M8-
peMeHHHX HArpy3oK;

— pecypc B BOBMOKHOCTh €ro KanpHelimiero yBeJHYeHES;

— paborocnoco6rocTs AeMmdepos;

— Macca BTYJKH;
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Puc. 2.4.3. KoncmpyxmusHO-KUKREMAMUYECKAR CXEMA WADKUDPHOU SMYAKYU
¢ coemewennwnu I'lll u BOI:
1 — cmynuya emyaxu; 2, 3, 4 — BII, I'lll u OLI cooméemcmeenno;
5 — guxcamop xopnyca OIIl (nosopom aonacmell npu ux ckaadvieanuu);
6 — xonuvecxue poauxoewvie nodwunuuxu; 7 ~ dexngep BIIT
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~~ FeXHOAOMANHOCTS [eTaZER B YIAOB; -
7 e & yaofcrso obcxymmamL.

2.4.2. BHIBOP OCHOBHBIX IIAPAMETPOB NIEMEHTOB
IMAPHHPHBHIX BTYJIOK HB

Ocennie mapHEpH

B oceBHX IMAPHEPAX HOBOPOT KOPIYcCAa OTHOCHTENbHO Nandu mpm
HarpyKeHEE oceBofi melirpoGemmol cmioi Moyker GHTH OCYHIeCTBIeH
OpH TNOMOIE HJAE HOXMIENEHKOBOTO y8i&, HIM YIPYIOro 3jeMeHTa. B
npakrere Beproaecrpoenus B Ol mpmmenawTCA:

— YHOpHHE NOAIANHAK ¢ IHARHADEYECKEMH TelaMH KaveHHA
(pmc. 2.4.4, a);

— MHOTOPAAHKE PAJMAILHO-YIOPHHE HOJIANHEKE (pHC. 2.4.4,6);

— nnacTEBEuaTthe (pEc. 2.4.4, 6) HIH NPOBOJOYHLHE TOPCHOHH,

— V-obpasHie NJaCTEHYATHE TOPCHOHH, HMHTHPYOIIHe ol =
I'll' (pme. 2.4.4,2).

Ilpr pacuere mopmmnuaExos OIIl yumTHBaer HeHTPOGeKHEYID CHIY
sonacra P, B MOMEHT B ILIOCKOCTH BpameHEA M pr cospaBaeMHX ae-
mudepom. :

B BHIOOJHGHHHX 1O cxeme pmc. 2.4.4, a, OIIl nerTpoGexkEas cmia
JIONACTA BOCDPEHHMAETCA YIOPHHM PONRKOBHM mopmunarxroM 2. Mo-
MeHT feMndepa SaCTHYHO BOCUDEHHMAGTCA STHM JKe HOJNIANHEKOM,%a-
CTHUHO — pajEansHHME nofmansrkaMe I ®m 3. Harpyskm ‘B _moxere
Ha pajHajJbHHe MOXMHENHEKE I B J CPABHHTENLHO HEBONHKH. O6naHO
OHM NORGHPAITCA MO MOMEHTY OT CHJIH TAKECTH JOIACTH, KOrja OHA
JIeKAT Ha OrpAHEYETENAX cBeca. [lopmENHEKA BTYAKE paGorawr B
YCIOBHAX KauaTenAbHOro ABMeHEs. OHH BHXOAAT M8 CTPOA BCJIGACTBEE
MECTHOTO HSHOCA AOPOKEK KaueHHs, NOBTOMY OGHTHLEEe METOAL paciera
AAS TAKHX HOAUIMIHAKOB HONPHeMIOMH.

PaccMOTpHM OCHOBHEE YCIOBHSA, BIMAMImEe Ha PaGoTy ymOpHHX
NOXMENHUKOB., YUHTHBasg, YTO AJA MAPHKONOAIIHIHEKOB KOHTAKTHEE
HAOpMKeHHsA IPONOPIHOHANLHH KODPHIO KyOMUeCKOMY W3 HArpyskH, a
IAA PONHEKONOAMMIHAKOE — KopHI KBapparHomy, 8 OIIl B ocmoBHOM
DpMMEHANTCA NAJIAHAPHYECKH® POAEKOBLG YNOPHEE NOJMHNHAKH.

L{EnEEApPHYeCKHEe TeNa KAYeHEA B YHOPHOM HOAIMNHEKE, B OTIH-
YHe OT KOHHYeCKHXY, He CO3XA0T PANHAJBHHX ycHAWE IpH C)RATHH.
Jlna yMeHLIIEHHA TPeHHA 33 CIeT NPOCKAAHSHBAHEA NPHEMEHANTCA
ABYXpAAHKE NUIRHAPHYECKHE POJEKH, IPOBOPAYRBAINIEECA UPH MO-
BOpOTe OMOPHHIX KoJel, NOAMHIHEKA (pHEC. 2.4.5,a). Yro6u B MecrTe
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Puc. 2.4.5. KoncmpyxmueHsie Meponpuamus, cnocobcmeyowiue noSbiweRUIo
pecypca ynopRozo poAuK0osozo ROGWIUNKUKA OCEB60Z0 WAPHUDA:
a — pasdenenue YUAUHOPUYECKOZO POAUKa Ha dse vacmu,;
6 — cmeujenue cynapamopa; 6 — xpueas doazoseyrocmu ynoprozo
ROJUUNKUKG C NOBEPHYMBIMU POAUXAMU; 2 — 3GBUCUMOCTD 6PEMERY
nosopoma cenapamopa om yzAa HaxAoHa zne3d cenapamopa
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pasfieleRHA TeJ KAYeHHA HA KOHTAKTHHY HOBOPXHOCTAX ONOPHHX KO-
Jier[ He CO3aBAJNCA NHK HANpMKEHHH, JJIHHA PONHKOB (JIHHHHE, KO-
POTKHe) WepefyeTcs B IIAXMATHOM HOPAAKe, COSAaBaA HEDPEKPHTHE He-
KOHTAKTHHX IOBEPXHOCTeH.

Jins MOBHIIeHHA XOATOBEYHOCTH YHOPHOTO NOAMMNHEKA PONHKH
IOBOPAYMBAIOT B cemaparope Ha yron Y (pmc. 2.4.5, 6) TaxEM o6pasom,
4106 OpE KoNeOATeLHHX RBHKGHEAX TeJ KAaYeHHA CemapaTop IOBO-
paumBazcs Ha yrox 360° B TeueHme ONmpefeNeHHOr0 BPEMEHH. Kpusas
ROJrOBeYHOCTE C= O (nh) (n — wHcaO KoneGapmit B MEH; A — BpeMsa
paGoTH HOAMENHEEKA,Y) AAA YHOPHHX MOJIIENHEKOB ¢ NOBEPHYTHIMH
PONEKAME, EMEWI{AME ONTEMAJLHYI CKOPOCTh CMEIIEHHS CemapaTopa
T, = 40—80 mum, moKkasaHa Ha PHC. 2.4.5, 6. 3aBHCHAMOCT: BpeMeHH

moBopota cemaparopa T, OoT yria HaxnoHa THe3J cemaparopa Y H Ko-

s(ppunuenTa TpeHHA f mpHBefeHa Ha puEc. 2.4.5,2.

Ha mpaxThKe BCTpedalTcA [[BA BADHAHTA PACHOJNOKOHHSA THESK ce-
maparopa. B mepsoM Bce rEesfa HMEIOT OIHHAKOBHI yrox HAKIOHA,
He npesHmapomm# 1°, BO BTOpOM — HECKONBKO IHE3J[ DPACHOJNOMEHE
mox yrnoM 3—6°, a ocramnHEe rHesga — papmansEHe. lIpe’ pacmoxo-
JKeHHH I'He3}{ CEIAPATOPA NOJ OXMHAKOBHIME YrJaMH YMEHBLNIANTCA HO-
TepH Ha TpeHHe H HepABHOMEPHOCTh PACHpefeNeHEA HOPMAXLHOA Ha-
IPYSKE BAONH IMHEE KOHTaKTa B ofecmeimsaer paGory HOANMENHHKOB
B YCIOBHAX, GAH3KAXY K ONTHMAJILHEIM.

B OINI Brynox HB m PB mexoropnx BeprojieroB ycHemHO NpH-
MEHAITCA MHOFODAAHEE DPAXHANLHO-YIOPHHE MIAPHKO-NONMENHEKA
(pme. 2.4.4, 6) ¢ yrnamu xoHTaKTa P o= 45° B yMeHbINeHHHM OTHOMIe-

HHeM pajayca Kexofa K J{EAMETPY MAPEKA, YT0 YBeJIMIHBAET RAMHY
NAOIafKM KOHTAKTHOH AedopManun. :

Boasmoe AOCTOMHCTBO MOAIIHIHHKOB 3TOT0 THIA — BOSMOMKHOCTE
HOBHIIeHEA TIPYSONONHEMHOCTH 8a CUeT YBGIMYCHHA WHCA& IIOAUIMI-
HHEKOB B KOMILIOKT®, 9TO BO MHOTEX CIYYAfX ocymecrpaserca Ges yse-
nuvenis pasmepos OIIL : -

TinaBHEHM B MHOTODAAHHYX YCTAHOBKAX ABAfercA ofecnevyeHme pam-
HOMePHO# oceBoll HArpySKH HAa NOXMIHIHAKE. ory am"tywlionﬁu__o_;r
pemATs NpEMeHeHHe IPEABADHTENLHOTO HATATA M NOBHIIGHNS TOWHO-,
CTH MSTOTOBJEHHA NOAUIHIHAKOB M HX MOHTAayKA.

MHOropARHEE pagEanbHO-YIOPHHE NOJMMIHEKN HMEDT Goxee
HHSKHE NMOTepE Ha TpeHHe. ECIM JiA MONIENHEKOB 9TOrO THNA KO-
sddrnmenT Tperma cxoamkensd f cocrasaser 0,03—0,04, 10 _AAS ‘YHOP-
HHX NONIMENHEKOB ¢ <HOBGPHYTHMHS DONEKAMH JaKe OPE CaMMX. Oft-
TEMANBHEIX TOMETPHUSCKEX cOOTHOmeHEsX oH pasen 0,05—0,08. B
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OfipajieXeHHEX ycaoBEax nosumennoe tpenme B QII umomer cymecr-
sono YXyAIINT: YUpARAREMOCTS BEPTOAGTA. S
f  DOJIINNEAROBLX YBJR8X, paGOTAIIINX HpH KATATENLHOM ABHIRGHEN,

£ MOHNETS FKNIKEE CMASKN H COOTBOTCTBYIOIIee YIOTHEHEHE.
. JiS6aBETRCH 0T IRBAKOE CMAIKE B OCeBHX IIAPHEPAX MOKHO HpH
aaMond B _MWX YOOPHHX NAN PaREANLHO-YHOPHLX HOJIIMOHAKOB IAa-
(GFRNYATHMN AR IPOROOYHRIME ropcxonamn (pmc. 2.4.4,6). Bouee
'HageiH ¥ NOATOB@UHH TOPCEOHH, HSTOTOBJGHHLIO H3 BHCOKOIPOYHOH
nposoaoxs. OHI ¢ TopcmoHaMH YHOBJAETBOPETENLHO paGoraer Ha KOH-
CHCTeHTHHX CMAa3KaX, HOCKONSKY PajHaILHNe NOXMHIHMKRE B HEX
06LIYHO HArPYKEHH MAaJo. ‘

Topcronane OIIl xerue mapHEApOB ¢ YNOPHHMA HIN DajMaibHO-
yHOpHHME NOAMMNHEKAMA Ha 10—15%. :

TopcroH HpPeACTABIAET c060ii CHNIOBOA MHOTOCHOMHHE CTOpPHeHb
(pme. 2.46, a), BOCHPHEEMAOMHE PacTATHBANIYIO HArpysKy OT IeHT-
pofexHo#t CHIH H oGnagaomai Manoi KPYTHABHO# KECTKOCTHIO. IIpr
prfope mapaMeTpoB TOPCHOHA OIpPERENASTCA CeTeHH® N0 JOUYCKAGMOMY

HampsyKeHHID HA PpaspuB [cnc] or felcTBEA NEHTPOGERHOE CHIM.

Bapsupya AamHOE TOPCHOHA I, ero BucoTofi h B IIAPHHOMK b, mmpEBOK
npopess B ILIACTHHE & JUiA 3aJAHHOTO AHAIIA30HA YIOB IOBOPOTA JOIa-
CTH ¢ OUpeAeIAT KPYTRILHYD sKECTKOCTH, YAOBACTBOPANIIYO OrpaHH-
qeHHI0 HA MAKCHMANLHHI KpyTAIREA MOMEHT (M xp)mu" f(M Kp) B
cncreme ympasaesma HB.

Ilaomans cedeHMs TOPCHOHA F= hb nufupaerca TaK, 9ro6H Max-
cEMaJpEOe 3HATGHEe HOPMANLHOTO HANPAMEHHA B OIaCTHHAX HE mpe-
BHINAJNO Npefela BHHOCIABOCTH:

O max paeqs [0‘ mnx] :

Ilog marpyskoii or HeHTPOGerHOH CHIN MIACTHHE TOpCHOHA B
30He omopH Ha GonTH KpemneHHA HA BHeNIHe# 4YacTH BTYIOK HArpy-
JaioTcA yCRUEAME cxarEA. [lnA HCKIOYeHAS DOTOPH yCTOAYHBOCTH
piacTEH HeoGXoAEMO HX HPeABAPHTEAbLHO o6xmMars QuaHIaME.

TIpE 3aKpyTHBAHEE TOPCHOHA C 3AIIEMIGHHLIME KOHIAMH ILIACTH-
HH CMOIAIOTCA OTHOCHTENLHO APYT APYra Ba BeIHTHHY € H IPOHCXOMAT
MX IPOAOJNLHO-NIONePeYHBIH n3rn6. MakcEMansHOTO sHaueHHs u3rGa-
jomE# MOMEHT JOCTHFaeT B KpafHHX IACTHHAX TOPCHOHA.

IIpn marmGe B NAOCKOCTH panGoapmeR KECTROCTH GAIKH, KOTOPOH
ABIseTCA IUIACTHHA TOPCHOHA, B HOH BOSHHKAIT HAaUpAKEHMA, ompe-
RenseMsie mo gopmyne
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Puc. 2.4.6. TopcuoKbt 0Ces020 WapHUPa smyaxu necywezo (pyresoz2o) surma:
’ a — cxeMa naxema nAGCMUKYamMoz20 mopcuoka:
1 — emyaxa; 2 — npoxaadxa; 3 — naacmuna; P — yenmpoGexXHas cura;
| — paGouas OAuUHA MOPCUOHA; @ — YZOR 3axpymxu mopCuona;
D — enewnull duamemp smyaxu y3Aa KpenacHul mopcuona;
6 — sasucumocms napamempa ¥ om omnocumeavroll xecmxocmu ok
8 — CXEMQ RPOGOAOYKOZO MOPCUOKA:
1 — xoywu (onopruill IneMekm aemeell npoeoAownx Humel
U cmuikoeouHbill y3eA mopcuona); 2 — guxcupyloujue Ooamus;
3 — npoeoaounvie semsi MOPCUORG; 4 — o00oroNKxaG US mxanu;
5 — pesunoeas oGonouxa; h ,b — wWupuna U sbicoma mopcuoKa.
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3ohP vy (al)
O mar™ 57,3 ’
WQ— yroa ‘SaKPYTKH TOPCHOHZ; h — BHCOTA TOPCHOHA; Py —
pnc'le-mu neHTpoSeraan CEAA, NPRAOKEHHAR X NIACTHHS;
o cos(al)—1
vOb= T sm@i)- 2cos@i)- 1D’

rRe o= ‘j—E—;- , EI= const — g3rEGHAA JKECTKOCTh IUIACTHHEL I —
paGouas JNEHA TOPCHOHA.

3asucEMocts Y= [ (oc]l) moxkasama Ha PHC. 2.46, 6. KpmrEdeckoe
gHAaueHHe YIAa 3aKPYIHBAHHA TOPCHOHA onpenenserca mo opmyine

op=f T V@D,

rae f — xosppENEEHT TPEHEA @ (f= 0,1-0,15); d — pmaMerp OT-
BOPCTHA B ILIACTHHO TOPCHOHA.

HamGoxsmmii SKCILTYyaTANMORHKA yroi 3aKpYTRE @ max AOKEH 6uTh
MEHBIIE @ ., - OppuM B3 3P POKTHBHEX cnoco6oB pemieHEA BTOH 3ajaTH

ABAsiercA BHOOp HpefBApPHTEILHONO YIria SAKPYTKH TOPCHOHA © . .

HMcnoasaya rpadmx (puc. 2.4.6,6), B mepBOM HPHGIHKEHHH MOMK-
Ho BHOpars PANEOHANBLHYI BEJHTHEY paGoueii puEEH TOPCHOHA i,
npu Koropoil obecme1aBalnTCA MEHEMAJIbHEE HANDAIKeHBA OT naruba
B MAKCHMAJBHO JOCTIVKEME YFIH KPYTKH TOPCHOHA [ Ha xou-

HOHOBOYHHYX cOOGpakeHmA HMPH (POPMEPOBAHEE KEHOMATHYECKOH cXxe-
MH BTYJKH RKOIKHE OHTH yITeHH reoMeTpEYeCKHe OTPAHHTOHEA HA
pasMepH pyKaBa oml.

IIpoBonoYHLIA TOPCHOH (pme. 2.4.6, 6) mpepicTaBader coboit rEGrmi
pEMEHT C TAKHM ke (PYyHKIMOHAJLHHM HA3HATOHROEM, KaKk H IAACTHH-
garui TopchoH. OTIHIHE COCTOET B TOM, WT0 neaTpole)kHAA CHIA BOC-
npREAMaeTCH He MAKETOM TOHKHEX IIACTHH, a HabopoM MeTaNIEYecCKBX
gETeli (IIPOBOJOYEK) MAJNOr0 AHAMETPA. Tlonnaa memtpofe:kHAA CHIA,
peiicTpylomas Ha HPOBOJNOYHLIH TOPCHOH,

c . nhb

= P
P i

TAe G, —[OITyCTHME@ HANPSKOHHA PACTAMEHMA; h,b — BHicoTA H HIB-
pHHA TPAMOYTOJILHOTO HOHNEPEeTHOro CevYeHHA NPOBOJOYHONO TOPCHOHA.
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Cpok ciryx6u IIPOBOJIOYHOTO TOPCHOEA 3ABHCHT OT HanpsKeHAHR
p3ru6a, KOTOpHe BOSHEKAKT NPH ero SAKPYYHBAHEE HA YIOX Q.

KacaTeapHiie HANPMKEHHA OT KPYYeHHA NPOBONOYHHYX HMTeH H
HANPAKEHHSA, CBASAHHNE C H3MOHGHHOM HX JJIMHH, MAJH H MOTyT
IPaKTEYECKH He YYHRTHBAIOTCA.

Hanpsamenue or msruba

5 =20 \(PEd+ A2)

lll‘= l nx ky ’
rge | — palowas JNHHA TOPCHOHA; @ — YroX 3AKPYTKH TOPCHOHA;
k. — xospdEnEenT, 3aBECAMEA OT $opME CceUeHHA NPOBONIOKH H

v
naoTHOCTE ee yxnagkm (k " 1); A= % — OTHOUIGHHEe BHCOTH paGovero

ceueHAs K ero mupmHe. Ilpm sajamHO# oceBoi Harpyske mrebune
HANPAYKEHHA SABHCAT TONBKO OT JAAHHH paGoueit FacTH TOPCHOHA.
Jlna coxpamenms (OpMH CeYIeHHA HPOBOXOYHOrO TODCHOHA H HC-
KIYeHEA (PPAKIEMOHHOH KOPPOSHE HPOBOJOYHHX HETedl NpPE HX YK-
JafiKe HCIONBSYeTCA NpOCAOHKA Kied H BHEIIHAA ofomouxa 3 THAHM.
Jlna mpepfoXpaHeHHMA TOPCHOEA OT BOSJEHCTBAA BJATH TOPDCHOH IOKPHB&~
etca pesmHoBo# oGomoukoi. 3a cuer kpyraod (opMH HPOBONOYHHE HHTH
mop BO3ReHCTBEEM CIKATHA OT neHTpoGexHok CHAN CTPOMSATCH s SAHATH
' MHEHEMANBHO® TOJOKeHHe OTHOCHTEXBHO OMOPHHX 60aTOB. CrLuKOBOYHES
y8IH — KOYm® — JONKHH BMeTh GOKOBHe ONOpHHE NOBEPXHOCTH, $ux-
cHpyOIIEe 3aJaHHY (OpMY MPOBONIOYHHYX BeTBeHd TOPCHOHA.

TloENHEKE TOPRSOHTANHHEIX H BEPTHKANLHLIX IIapHEPOB

B Gompmmrcrse BHB B TI'Ill @ BII npAMeRAWTCA Hroanrvarhe
NONIENHEAKE, 06Iajalom(@e BHCOKOH rpysonOfLeMHOCTHI0 IPH MAJHX
raapmTax H HOSBOJANIIEE COSAATh BEChMA KOMNAKTERE B HAJGIKHLIS
ysan. ‘TpeHHe B HroAbLYATHX HNOJIIHNHEKAX CYIIECTBEHHO BHINIE, YoM
B INAPHKOBHIX HJH DOJNHKOBHX. Doinmioe BHAMAHHE neobGxofEMO yRe-
AATH NpPeJOTBPAIIGHHI0 BO3MOXKHOCTH Hepexoca Mrx. [lns sToro Hroxs-
garHe DOAMIENHEKHE CHAGKAIOTCA CenapaTopaME HIH MEXHIOJBHLO H
pajiBanbHEIE 3A30DH JENa0T MEHAMANLHEIMH.

Ocesnle ycunmg B ['IIl BocHpEHEMAIOTCA YNOPHHME CTAIbHEIMH
mai6aMr ¢ aHTERPPHKIEOHALKM MOKpuTEeM. M3 cHHTeTHYeCKOro Mare-
pHaNa fKeNanTcA mai#6H, HArPYKeHHHNE HA PeKHMO MOTOPHOrO HOJNeTa;
OMeHeHHHe malifi — HAarpy)KeHHHE Ha peREMax ABTOPOTAIME -
MOTODHOTO IJaHAPOBAHHA. IIpH GONBIIEX OCEBHX YCHRIHAX NPEMOHA-
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mjjyndpm}tmapnppne"nogmnnnn. Jiax BOCHPEATHA OCEBHX
yowrsk » BIll- mcnoansymrca omenmenHme mafiGu. .

Yrnormeane Tl = BII ocymecTsIAeTCA Pe3HHOBLIME NpORAAK-
KM ‘wywatponmun K yOpYrEM IIACTEHYATHM nrafiGan.
T P e B 11 H3HOCOB, IpefioXpAHEHEA OT 38;(BPOB IPE MOHTARe
‘W meMopTaike HANMI III = BII xpoMmpywor BiH IOMOHTHPYWT C IO-
KPMTNEM BX MpOTEBO3ajupHOE nacroii BAII2 mam BATII3 ¢ mommGpenom

"Mau mOXpHBAN0T GTOPOIIACTOM METOROM sanexrpodopesa.
. PaGoTocriotofHOCTs “HIONLIATHX MONMHNHAROR 06HYHEO OIeHHEBA-
ercA 1O BEIENYNHO YASABHOTO JaBIGHHASA HA GAMHEIY IJOIAag| Ipo-
oXIEM HOPOKKE KATGHEA BHYTPeHHEro KOJIbIA. Ilpm pacdere Eroib-
qarux moxmenmEkos BII, xak mpas@xo, moxarawt, 9T0 HATPY3K&
paBHOMODHO pacmpejefieHa 0O pampe mra (pmc. 2.4.7, a). B coor-
ReTCTBHE ¢ OTHM YAeAbHO® JABNGHHE AIA NOAMMIHHKOR OpUHEMA-

eTcA paBHHM

pP

1= Diy’

rie D — pEaMerp MOPOKKE KadeHHA BHyTpeHHero Koasna; gy — CyM-
Mmapaas pamna mra; P, — nenTpoGe)kHAA CHXA JOMACTH.

Hroapuarsie mogmeneeks [ (pac. 2.4.7, 6) mouMmMo meBTpPOGex-
HOi CHIM JIONACTE BOCHPHHHMANT €INe HexoTOpHE MomenT M, mocro-
fAHEAA 94CTh Koroporo M ¢ AOCTATOYHOM CTeNEeHBI0 TOYHOCTH OHpe-

M l
M.=(z“—Pa]lr s

aeiigercsa BHpa)XeHHEM

e M, — KpPYTAIIAE MOMEHT HB; z ,, — 1HCIO nonacreid HB; a —
¢CHOC» Cepe/iHHH Tl ¢ ocs BpameHEA; |, — PACCTOAHH® MEMKAY rm
u BII; I, — eBuHOCY BHI.

Tlepemennas cocrapasgomas M y MOMeHTa M upm pacuere Hroib-

qaTHX HORIIHIHEKOB I'lll BHB me yuHTHBaercd, T.K. OHA Majo CKa-
aLIBAeTCA HA BX AOArOBeYHOCTH. Harpy)xeHHOCTh IOAIIMIHEKOB XapaK-
TOPHSYeTCH YReALHEIMH JABNCHEAME ¢ 4 B 5 HA BROMMHAX Kpasx Koze:,

oﬁycnonnemm_kn COBMECTHEIM HRefcTBHeM cmiIN P, m MoMeHTa M,.
9tr naBAeHESA NOACYATHBANTCA IO dopmyne

1
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LI namwunmpou vwonavozn — 9 ‘JIIg nanHunmeou IwnIozn — 0
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P Zuni n sm

Gao= |12 6 v R
41'2 Diy B 1- 1_.’.2 3
S . 3

B ——p.douu IEpEHA KOMIIGKTa HONIENREKOS.

CooTBeTcTBYIEM nopGopoM <«CHOCa» 4 fo6mBapTCA TOTO, YrobH

Ha OCHOBHHX DEXEMAX MOTOPHOTO mojera yAeABHMe JABJIGHHA ¢4 X

g o Gunm 6u ROCTATOWHO GNRSKE K CPefHOMY JHSILHOMY JABIGHHIO
— _—L )

107 DIy’ _

4 paBHOSHAWEH NOBOPOTY OTOr0 MAPHEPA HA yrox

«CHoc» cepexinnu TII ¢ ocH BpameHHA HA DacCTOAHH®

a
§m= arctg T;
B

Bo BTyiKe C COBMOI@HHHIMH [II a BII (sepromer S-58) I,.= 0.
TlosToMy HA BCOX PE/KEMAX HONeTA YREALHHO JABJIGHHEA 4 B ¢ g Oams-
KH K CpeiHeMY YAeILHOMY J@BReHHD g -

[Ips mpEMeHeHEH THIOHJHOTO Macia AOMYCTHMEE YReJAbHEE faB-
JleHEA B YOPOIO YIVIOTHeHHHY HIOJBLIATHX DOXIMHEIHAKAX, COOTBETCT-
ByoOI#e JOATOBETHOCTH 1000 u mpm 240 KON/MEH., COCTABAANT HE
memee 35 MIla mna TII = 40 MIla paa BII.

[l BTYZOK TAMENHX BOPTONETOB, [eTaNE KOTOPHX HMEIT o6L9HO
OTHOCHT&JIPHO MEHBIIYIO FKECTKOCTh, Heo6XoAMMO HNPRHEMATE CHeHANb-
Axe MepH, ofecmeYHBAIIACe PABHOMEPHOCTH PacIpefieeHns HAIPYSKH
p nogmenaerax BII = npROARKEHNA IMOPH pacupejieleHEsA HArpys-
xz B 'l x Tpanenenna,nhnoi. Kax nmpasmio, yROBXETBOPHTENLHO® pac-
npefielieEAe HArPYSKE 1O JUIEHe HrOABYATHX HOAMANHAKOB I'iml = BOI -
MOJKHO IONYIHTh HOGOpPOM JKeCTKOCTeH NPOYIHHE H DanbIeB, & TAKKe
COOTBETCTBYIOIEM YBeJIHICHHEM DOJATAMBOCTH KOHIOB KOJL.

BMecTo BroAbYATHX HOAMENHEKOB MOTYT 6HTH YCTAHOBNEHH KO-
HAYeCKHe POMHKO-NONMENHAKK (sTynra BepToAeTA S-58). Ilpm mcoous-
30BAHEM KOHMYECKHX DONHKOMONIIANHEKOB CYNIeCTBEHHO HOBHIIAETCH
;KeCTKOCTh ¥ YIPOIIAeTCHA KOHCTPYRIMA Y3JI0B I'ill = BIIL

Veranosxka B 'l BII camMocMasHBANIMEAXCA HORMEIHEKOB
cKoOMbKeHAA obnersaer TEXHHTOCKOO o6cay)KEBaHEe B YOPOIAeT KOH- -
CTPYKI{HIO BTYJIKH. Tloxyuen pAR AHTHPPERIBOHHLIX MaTepHAJIOB, CIIO-
cobumx ycnemmo paGoraTh B AOCTATOTHO THAREINX YCIOBHAX. JTO M6-
Tann0-PTOpONNacTOBas JEHTa, E3rOTOBJIGHHAS IIyTeM NPONHTKH KOMIIO-
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sanEi’ B3 ¢ropomnacra B AECYyIbOEAA wmonubuena mim Kakoii-mm6o
ApyToit TBEpROi CMA3KA MOPHCTOr0 KApKACA, 06pasoBaHHOrO CIEKAHHeM
GpOHSOBHX IpaHYH HA CTANLHOH OCHOBE. B xauecrse MaTepmaja IOJAO-
GHHX IOJENHAKOB MOTYT NPHMEHATHCA B HEKOTOPHO TKAHH H3 BEI-
COKONPOYHHX NMONAPEHOBHX BOJOKOH, o6nafarmux HESKEM Koaddm-
QUEHTOM TPeHHA H XOpOMIO CONPOTHBAAXNAXCA HSHOCY.

B mmxeHepHOH NPAKTEKe LPHHATO CYATATh, Wr0 AOJATOBEYHOCTH
CAMOCMASHBAIIIAYCA NOJIIHNERKOB CKOMLeHHA L B YCIOBHAX Kawua-
TeNLHOTO ABHKEHHS B JOCTATOYHOH Mepe Oumpefensercd daxropom pV
(pme. 2.4.8), mpmveM nop V nomEmawpr nm6o MaKcEMaibEy®o, AHGO
CPeAHIO CKOPOCTH cronbeHna.O6nacTd, B KOTOPHX HAXOAATCA SHA-
wenma ¢axropa pV, pas HB ¢ copemenmnME jomacraME B3 KM,

HMEIOI{AMHE MACCOBYW XapAKTePHCTHKY Y= 6—7, coOTBeTCTBYIOT YAGNb-
auM Rasaemmam p= 30—35 pus MMl = p= 35—40 MIla gas BIIL
VkasaEEHe 0GIACTH OrpAHEYGHH SHAYOHHAME [IHAMETPA NAILIA HIAP-
HEpa, 06eCHeTHBANIMAME €ro Heo6XOEMYI0 NPOYHOCTh H KOCTKOCT.

~\\
2000 N Puc. 2.4.8.
N 3asucumocnis
1000 : donrzoseunocmu
600 Memannogdpmopo-
400 nAGCMOBHKX
. \ nodwunruxoe L
200 \\ om 4_)axmopa chp
100

0,1 02 03 04 o6 08 PVoP

MerannodTOpONIACTOBEE TOXITEIHAKE NPHEMISMEIX ra6apETOB HE
o6ecneurBaloT HeO6XOMEMYI, 10 COBPeMEHHHIM NPeACTABISHEAM, ROJ-
roseunocrs TII, pasmywo L= 1200—1500 =.

IpEMeneHEe PaHANBHEX METALIOPTOPONIACTORLX MO ANHAKO
¢ HOCKONLKEMH MOBGPYBOCTAME TPeHEA MOKeT HOBHICHTE RONYCTEMEE
sgaveHnsa ¢axropa Pch' '

IMopmENHEAKE ¢ TKAHEBHIMH BRIAABINAME HA OCHOBe NONEPEHO-
JIOBHIX HAH JPYrEX BHCOKOHPOYHHIX H msHOcocTodikEx HuTek ¢ yEOB-
JeTBOPHTEILHHME XAPAKTOPHCTHKAME TPeHHA IO TEXHOJOTHYOCKNM €0~
obpaskennsM mpefcraBiamiorca Gojee MEPCHIEKTHBHLIME, W6M MeTaAno-
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ugOgm m8 ()ARTOPOB, OFpAHEUMBAIIIEY BOSMOMHO-

ntxuuocunmwmcu NOAMIMNHEKOB, SBANETCA OT-

Bml MCCREOBAHESA HAXOAMTCH mapnnpnbe ‘COeHHeRHe, ,‘“_
ocrn, sryaks- PB, npefcrasusiomue KOMOHEANEO SJIACTOMEPHOTO
pHNEA C TRAHEBHIM.

; Beisosoe COBGPIIGHCTRO BTYIKH, XAPAKTOPH3YOMO® Kos(ppRIAEHTOM

K = - (m,
K= Tptig T T
rpoGemnan cuna; K — Kospmnuent) (pac. 2.4.9), CymecTBeHHO IO-
PLCHJIOCH 38 CUET: 3AMEHH CTAJH HA TATAH, NPAMEHOHAA OPOBONIOYHEIX
ropceoros B OII ® caMOCMASHBANMHXCA NOAIIBNHEKOB B pHYarax
HOBOPOTA JONACTH; MOJAGPHH3ALHE neETpoGeyKHNX OrpaHHIHTe]NOH CBe-
ca; HCHONL3OBAHHA NPYKHHHO-TEAPABAHIECKEX nremudepoB, CHEKAIO-
mEx feECTBYOIIEe B HOeTe NePOMEHHELE HATPYSKH B IUIOCKOCTH Bpa-
IeHHEA; HEKOTOPOro MOBHIIOHHA HANPAKEHHOCTH KOHCTPYKIHE C Y1e-
TOM COBPeMEHHHX KOHCTPYKTHBHO-TéXHOJNOTHIECKHX MEepPOIPHATHA.

H
S

— Macca BTYAKH; Z — YHCIO nomacreli; P — nem-

Kor
Mk
0,030 \ s-61
) .
0025] MES & M2
M2
. Mx$, Mn-fl
0,020 atabll —
] CH-33E ‘
Mn-26 ®
0,015
1950 1960 1970 Toms

Puc. 2.4.9.Becomcooepwa¢mwoanymuecyu¢ezoswmpaamwmmunoe

CTpemieHEe MAKCHMAALHO 06erYATh KOHCTPYKIEIO, CHH3HTH €0
CTOMMOCTH K YIPOCTETh TOXHHYECKOe OGCIYy)RMBaHEe B SKCILIYATAIHM
NpuBea0 K CO3NAHUIO BTYIOK 6ea o6munmx I

O6meit aaa HoBHX BTyJIOoK HB H PB JlerKEX ¥ CPegHAX BEpPTOJETOB
crajia TEHJEHIHEA K NOJHON WIH JaCTHIHON 3aMeHe TPARANEOHHEX HIAD-
HAPOB TeMH MJ¥ MHHMH YOPYTHMH BJIeMOBTAMH, ofecreTBBAIIAME He-
OxoHMEEe HepeMenleHBs nomacTeit sa cuer coGCTBEHHOR HOXATAMBOCTH.
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K TakEM yOpYTHM S[eMeHTAM HPEHATO OTHOCHTh, B I&CTHOCTH, TaK
HaswBaeMié smacromepnie mopmunemkeE (III) (pmc. 2.4.10), mMew-
MHe TOBKHE PeSHHOBHE CION, NPHBYIKAHRIHDOBAHHLIE K apMaType H3
woeramia EaE Kommosmra, OII 06aafaloT BHCOKOH JKECTKOCTRIO CIRATHS,
9r0 OGYCAOBNOHO KAK CTECHERHOCTHIO (OPMONSMOHOHES TOHKHX CH0EeB,
rak ¥ cnaboli 06peMHOE CKEMAGMOCTHI0 PeSHHEL. B coBoxymHOCTH 3TO
mossoxsger DI BOCHPHHEMATE IEHTPOGEMHEO CHIN aonacreli, paboras
¢ AOCTATOHO GONLIHEME YINOBHME MepeMeIeHEAME IIPE BIONHO MpPE-
eMZIeMOM, C TOYKH 3PEHHA YCTANOCTHOE NPOTHOCTH, YPOBHE IEPeMOH-

HHYX KOHTAKTHHX nanpmxenni,

ol d

r) R)
Puc. 2.4.10. Tunm saacmouepuﬁx nodwiunnuxoes:

a — ynopusiil; 6 — paduarsnvildl; 6 — xonuxecxudl;
2 — cpepuneckull paduarsuuill; 0 — cepuvecxuil

Bryaxn ¢ OII ®MelT CymecTBOHHO MEHBATYI Maccy H He6ounmoe
4@CN0 CHNOBHX Aeranel, He TPEGYIOT CMASKH, MOTYT SKCOIYATHPOBATS-
¢ M0 TeXHHYECKOMY COCTOSHHIO, IOCKOALKY YCTANOCTHHO IOBPERNE-
gas B JI1 pasBEBalOTCA ME[IEHHO H JErKO o6aapyxuBaprcs OpH pe-
riaMeHTHHX paborax.
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‘MmuorooGpasse: popu 911 aser BOSMOKHOCTS MCHOAR3OBATH HX HPE
umwnnxcomanmnmyaon i nepememenni, 8 pasANHH®
yupyree cpolicTsa TOHKEX POSHHOBMX CZOSB B OTHONICHEN CHKATHA X
CEBNTA IIO3BOAADT oGecneunTs HPHEMIENYD HKOCTROCTH H& CABEr NpH
pecsMa Manx gedopmanmmax B panpasaenEn feficTBywmed CKEMAW-
mell HArpysKs.

_ B I'lll » OIIl BTyAKE BEpPTOAGTA AH-IG X»w0-Kobpa pupunt «Beanr»
BrepBHe B NPAKTEKe MEPOBOro BEPTONETOCTPOCHESA GHIM HCHONB30BA-
au Kommueckme . III. - - :

CnepyomuaM maroM B passarem BHB ¢ DI1 cran OTKA3 OT CXGMH
¢ paspelLbHENMHE mapurpame. Orpua «Bomur-Beproa» paspaﬁo'ra.nil Aas
sepronera CH-47C Ymmyx BHB co cfepuueckuun III.

®upma CHKOPCKOTO JiIA BEPTONETOB UH-60A Baex-Xoyk ® S-76
Compar paspaGorana BapuaHT BHB, B KoTOpoM KeHTpoGe:kHAA B me-
pepesHBanmas CAIH JONACTH BOCHPEHEMAITCH OAHEBIM KOMOGHHEDO-
BAHHHM C()epHIECKEM YHODHHM HOAMENHAROM (pme. 2.4.11). Cdepn-

Puc. 2.4.11. Bmyaxa Hecywezo sunma ¢ IAACMOMEDHBIMU ROJUIUNHUKAMU
(eepmoaem UH-60A): :
1 — y3en KpenAeKus HGKOHEYKUKa aonacmu;
2 — xporwmeiln KpenacHus demndpepa;

3 — cgpepunecxuil 3racmomephuill nodwunsux;
4—mnpmmmaanepxauxuuw¢6pumm¢yamamxepuouym6wmmxy;
5 — yuaundpuxecxuil InacmomepHsiil nOJWUNRUK;

6 — paduansiviil CamocMassiearowulica nodwunHux;

7 — puidaz ynpasaeHus wazom aonacmu



Puc. 2.4.12. Bmyaxa u3 KXOMROSUKUOKKOZO Mamepuara 9IKCNEPUMERMANLHOZO
sepmonema Bounz-360:
a — emyaxa 6 cOope:

1 — nodwunnux 6e3 CMA3KU, COCOUREHHbIT C SAACMOMEPHBIM ROJWIUNRHUKXOM
BIII (3a8 cxAadbléanus aonacmeil); 2 — cmynuya émyaxu; 3 — coedunu-
measHoe 38eno I'lll u BII; 4 — snacmomepnvil dexngpep BIIT; 5 — saexmpo-

- Momop Ans cxaadsieanus ronacmel; :
6 — KOHCMPYKMUSHO-CUAR08AR CXEMA SMYAKY HB: L
1 — Henpepvignbie aenmyi u3s KM; 2 — 6HympPEKHAR pamxa; 3 — aenma us
Khl;tl—noawunnuxBIlI;S—mnacm;G—nmuBlH; 7 - saacmoxep- -
Hoili nodwunnux I'ol; ’
8 — chopmuposarue cmynuys emyaxu
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xa 3 T0sBONSET NOMACTH COBOPIIATE: Max0BO8
CTH #3MaXA H BPANIHEH, & XBOCTOBEK 5 ¢ mxo-
cxmis’ posimonsun cxoaus, Gynyus Goxee HONATANBKM HA KPYYOHNe,
GGecneuNAAT RIMOHGHNE yraa YCTAHOBER JIONACTE, HO BHIMBA% 38-
‘umerHoR saRpy¥iN cEpHIECREX CIOEB. ®opuma ropmyca sryaxx HB ¢
KOMGNHNDOBAHHHME CHEPHIECKHME YNOPHEIME NOJMIEMHKKAME CIIO-
coBCcTBYeT yMONLIIGHHIO BPeJHOro A9POJIMEAMEYOCKOTO CONPOTHBICHHA
arperara. e v '

Pasumeps ympyrai' leMeHTOB, 3a CHeT KOTOPHX COBEpIIANTCA He-
o6xonEMEIE nepeuemenin aomacrefi, H, CHeOBATENLHO, Macca BHB
CYImeCTBeHHO 3&BHCAT O AMINIETYN MAXOBOTO J(BH/KeHHS Jomactei.
BHB, sunoaHeHHHe IO KAACCHYECKOR cxeMe, T.6. ¢ HOAMANHBKOBHIME
yaname B I'lll = BIIl, cBoGORHH OT STEX HEJIOCTATKOB.. OueBHERHO,
YYBRTHBAA 9TH COOOpasKeHHA, dupma eBouns-Bepmoas, paspaborasman
B CBO® BpeMs Ui Beproiera CH-47C BHB co cdepruecknmn III, Ha
9KCIePEMEHTANLHOM BEpTOJETO Bomar-360 ycramosmaa BHB ¢ i =
BII. Bryaka BHOOJXHeHA H3 KM ¢ caMOCMA3HBAXI{EMHECA NOJMIANHE-
KOBHME Y3IaMB B HIAPHHPAX. Ha BII ycraHOBAeHH SJIBCTOMEPHLI®
nemndepH B MOXAHE3ME CKIAJHBAHAA sonacreli. Ynpyrag KoMiesas
4acTh JIOMACTH BHIONHAET (QYHKIEI OII. KCC sneMeHTOB CTYHHIH
BTYAKHE HpPeACTaBieHA HAa PHC. 2.4.12.

2.4.3. BHIBOP IAPAMETPOB COEPHYECKEX
3JACTOMEPHBIX HOJIIMITHAKOB

B npomecce KOHCTPYEPOBAHEA 31 (pme. 2.4.13) meoGxopmmMo obec-
OeYATh ero AOJrOBEYHOCTh NPH 38fAHHHEX rabapurax. JlonrosevnocTh
OEKAMYECKE HATPY)ReHHHX PeSHEO-METANIAIECKAX DIGMOHTOB (PM3),
paGoTalomux OpE YMePeHHOM camopasorpese (T'< 320—330 K) = or-

Aoﬁ

PaHEYeHHEIX OTHOCHTEJLHEIX OCaAKax pesHHOBHX cloeB E£=
4]

(A, A, — OOBEMHAA H o6man nedopManEm CXOA PeSHHH NpH 06-
JRATHH), MOKeT GHThH BLTHCIEHA HCXOfif M3 KPHBHX YCTAJIOCTH o6u1g-

HOr0O THHA:
m
L= (‘-‘-‘-) .
Y

3necs [ — THCAO MMKIOB HArPYKeHHA A0 HOABJIGHEA HeOYCTHMHX
nedeKToB; Y — PeSYABTHPYOIIAR NEKIHTECKAA caBErosas pedopManEs
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Puc. 2.4.13. Hazpyxenue c@epusecxozo 3AaCmoOoMepPHOZO noﬂua_muhxa
SMYAKY Hecyuiezo euxma

B HamGollee HATPY/KeHHOM ClO0®, Y= tin (pac. 2.4.14), rne n — KONHIECTBO

SJeMEeHTOB, S — IepeMemeHne InpH pedopuanmna cuBEra; ¢ — TONIHHEA
cos: MOKAsaTean cremeHE m B puamasome L= (1- 50) - 108 IHKJIOB
HpEMepHO paBeH maTE; A — xospunumerr paGorocmocobHOCTH,

A= 15-81.
9 | npu degpopuayuu

M

1 emarnunecxozo

Puc. 2.4.14.
Ilepenmeuienue

|
TITT77777777 /277777777777
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JonycraMEe 3HAYGHHA OTHOCHTEALHOH OCAARE nenecooGpasmo
pHOApATE B SABHCEMOCTE OT PajEYCA BIH HOMEpA CIOS POSMHH:

~ 0,05 npr iS5,
8-4[0,05+ (0.01..0,02) (i~ 5) mpm > 5,

rme i — HOMEp CXOof, HaYEHAA OT BHYTPeHHEro ¢aanna.

TIpE OTHOCETSABHHX OCAAKAX €, HNPEBLIIIAINIIEX HEKOTOpoe Iipe-
JeIpHO® 3HAYEHHE, IPORCIONHT Pe3K0e CHHIKEHHMO poaromeynocTH. Pac-
qeTHOR CUMTANT OTHOCHTENLHYI OCAAKY HA BHYTPeHHOM KOHTYpe CJIOHA
B Touke A (pmc. 2.4.15)..Buxoj MOXMENEMKE H3 CTPOA $rKcapyerca
10 COCTOAHHI BHOMIHAX HOBEPXHOCTeHl Pe3HHOBLIX CJIOOB. C yueron
3TOTO pACUETHOH, T.e. ACHOAL3YeMOR [If NPOTHOSEPOBAHEA, NPHHATO
CUHTATh POSYALTHPYOIIYP HEKIHIECKYN CABHIOBYI pedpopManEo B
touxe b.

Puc. 24.15..
Cymmuposanue
coeuzoevix
dedopmayuil
6 cgepuvecxom

caoe

IIpe onpefeieHEE CABEroBoil gRedopManmm Y HCHOJAL3YIOTCA PAc-
qeTHHEe CECTOTPAMME!, COCTABAGHHHE C YIeTOM HAKOMIGHHHX CTATHCTH-
qecKEX AAHHHX 10 HNOBTOPAEMOCTH PEKEMOB IoJera Beprojera B po-

anprHOA BKCITYATALMH.
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KoHCTPYKTHBHO-TEXHOJOrHIOCKES OrPaHMICHNN

Cpepuueckne OII enecoo6pasEo HSFOTABNEBATH METOJIOM ANTEE
non pasremEeM 40—50MIla. ¥ GoxsmmHCTEA cepruecrnx ITT Popuik
MpHEHATA KOHEYeCKOH. Hx reoMeTpEA ONHCHBAETCA MMECTHID HapaMer-
.paun:R“,Rzn,80,81,(10,0(1. ‘
Toamuaey PeSHHOBHX CJIO0EB t; nexecoofpasHo BHOEpaTh MaRon-

MAJBHO BOSMOIKHOM M3 YCJOBHA €;= [e] COOTBETCTBOHHO YIUH AAA
i-ro cuosA '

' §,- 0

0= 3‘2—— og- arcsin[R 1 sin—o—nri:'&];
8- a

0y= -1-25— oy - arcsin[R“ sin—%n—’-],

rae 8o B &4 — pHemHEE B BEYTpeHHM YriH HEpBOro CJIOA, Oy H
o4 — HANpABRIAKIMES yrin BHOmMHeH H BHYTpeHHeH o6pasywomei
(pme. 2.4.16). '

D

Puc. 2.4.16.
Tunoeas cxema

[l
. \\ | \\\’ - ciepunecxozo
. 9AGCMOMEPHOZO
2 . | .
|

W

nodwunnuxa:
4 1 — exympennuil
— daaney;
o, 2 — Memanauvecras
0 4? apmamypa;
> ' 3 — napyxuwill

@raney;

4 — pe3suHosbie
caou

£
&

Mo ycmoemam pasGopkm mpecc-GopMu yrod 8 OOLMHO JROMKEH

npesumars 28—30°. 910 orpanEYeREe OTCYTCTBYET IpE HCHONL3OBAHHE'
mpecc-popMI ¢ PASpPYIIaeMEIME RECTAHIHOHHLIMEA KONBIAMHE, ORHAKO
B DTOM CJydae CYNIECTBeHHO BO3pAacTaeT TPYROGMKOCTR H3rOTOBRJICHES
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3 ok mﬂmnupeoc-(bopna ¢ pasheMHHME
ol - EKCAINN aPMaTYPH 1O 0 BHYTpeHHOMY KOHTYPY
jUTps GROES. ROMKHH pasamuaTLCA He MEHSIN® oM HA
%0 GfPAHNWEBZCT MAKCHMAILHOP SHEYOHEO YIIa o, (pEc.
Jlns mgumm HOOGXONEMEX IMPOXOAHHX ceveHHil JATHHKO-
yetuk y BEYTPHEEX CHO6B H Ha@/RHOTO KPOIUIeHEA IeHTPab-

e wWPKH po BEyrpenHeM (uanne MOIIENHEKA yrox 34
itoliton 6urn TAKEM, 9TOOH ABaMeTp d cocraBnan He MeHee 8—12 M.

Puc. 2.4.17. Remenmbi npecc-@popMs OAR U3ZOMOBACHUR
chepunecxozo SAACMOMEPHOZO nodwunnuxa:
1 — yenmpanbHas wacmb npecc-gpopmbi;
2 — Memanrruveccas apmamypa nodwiunHuxa;
3 — enympennull gpaaney nodwunnuxa;
4 — zpeGenuamuill exaadviws npecc-popmv;
5 — ducmanyuorKoE KOALYO

Haroropnenne 11 Ges IeHTpANLHOHE HONOCTH HPAKTEIECKOTO pacmpo-
CTpaBeHEs He MONYIHIO H3-33 4peaMepHOR CJI0KHOCTH npecc-opMEL.

TonmBHA METALIEIECKOE apMATYPH ¢, Ha CTajHE IpeABapETeIb-
HOro OmpefejeHAs pasMepoB ofmur0 He BHYBCAgETCH, 8 subrpaercd
Ha OCHOBAHHE HBMEIOINErocs OMHTA.
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Ilpe GoanmEX 3HATCHHAX darropa dopmu P nsrorosnenne III
ME@TOROM JHTEA IO/ AABNEHHEM YCHOMHAETCA. Hs-3a BO3pacTAHEA CO-
NpPOTHBICHHEA TEYCHHIO PesSHHOBOM CMeCH He TOJBKO NOBHINAETCA Tpe-
Gyemoe NaBNGHHe, HO B YXYAIIATCA PABHOMODHOCTh SAIIONHOHHA CIOEB,
yBeIHIRBAETCA BEPOATHOCTh CMEIBA KneeBoll KOMIOOSHIOHE, YTO B COBO-’
KYIIHOCTH MOKeT NPHBECTH K MECTHHIM HENPOKNEAM B JPYTEM nedex-
ram. Ipakraveckn pua Il Brymok HB ponycrumule sHaveHEA (arropa

n H
NOBEPYHOCTH MO NEPHEMETPY CNOA.
MunEMaibHAS BeJIRYEHA DajEyca mepeoro ciog R ,, wacTo ompe-

JlelifieTcA YCAOBHAMY Pa3MEIIGHHA NEHTPEpYIOmeH OmOPH. Jlocraroaro

dopun &= 25—30. &= F rpe F — mnomaps cxatua; I1 — nmomans

craGEALHOR ABNAGTCA H BONHYHHA §= —Pi— , XAPaKTepHIYOIasa YHelk-
11
Hy10 HATPYKEHHOCTb NEpBOro ciiod. B pealbHHX KOHCTPYROEAX OHA
rone6nerca B mpepenax 60—100 MIla.
CyMMapHY0 TONIEHY PeSHHOBHX cioes (y= LI, nenecoobpasHo

yBeNHYHBATh JHIOE RO HEKOTOPOro mpepela. Ilo mepe ypaneHEs OT
BHYTpeHHEro (pAAHNA KECTKOCTh ClI0eB HA C/BHT 6GLICTPO pacTeT B HX
BANAHHe HA DPACYETHYI CABATOBYI AedopMamuio Y, ONPEREASIIYID
ROATOBEYHOCTh NONITHNEEKA, CHHKAGTCH (pmc. 2.4.18).- B peansEmX

. . €]
03 0,08
NEE .
02 N
I 004
ol 02
. °
5 10 15 2 i s 10 15 20 i
a) 6)

Puc. 2.4.18. Tunuunoe pacnpedeaerue cdsuzoeux decpopmayud no c;wu :
cepunecrozo SAACMOMEPHOZO NOJWUNKUKG {a) u usmenenus donycxacmuwx
omuocumensibix ocadox [e] no ssicome pmno-xema.mucxoed
nodwunnuxa (6) -
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KOHCTPYKIAX WHCHO cAOeB n Ho npesumaer 32. Yeamdense KOnE-
YecERA CHOGB HPNBOANT HE TOALKO K BOSPACTAHHI raGapuToB B MaccH
RoINRHEN 3, HO M K 3aMeTHOMY YBONHYCHEN) 6I0 CTORMOCTH. ‘

.. B/HAPAMETPNTOCKHX HCCIO[OBAHHAX BMOCTO THCIA CIO0GH ynoGuee

IpOBATE OTHOCETENLHOH sucoroi h III:
Ry Ry

R
h=5—=1+
Ry

i-j:e Ry, — paniyc, ﬁ‘al-koropou pacmonoyen n-i CNOA.

O61uH0 BeARYMHA h.HE NpPEeBHIIAET 2,5—3. IIpr Gonpmmx sHave-
HEAX HAGNORANTCA CIYIAH IOTEPH HOAMENHAKOM OCeBOH YCTOHIHBO-
cre. [[na pemeHEs 3ajavm 06 ycrofumpocra cxarux III mer coorser-
CTBYOIEX MOTOAOB pacdera, OFPaHEYEHO H THCIO ONHTHHX RAHHEX.
B 0ocHOBHOM NPHXOAHTCH ODHEHTHPOBATHECA HA obmme cooGpaskeHHs,
NpEHEMAA OKOHYATENbHO® pelleHBe IO Ppe3yabraTaM cHenAaIbHEX
OIHTOB, B YAaCTHOCTH, HATPY)KeHHeM HOAMIHIHHKA oceBoll CHNOH, mpe-
BHMARMe#l MAKCEMAALHYI SKCIIyaTal#oHHY® B 2,0—2,5 pasa. [lan
paccMaTpEBaeMOil PeSHHE ONmpefRenAercd geobGxogaMuii gaxrop Popuu
i-ro cioa ®; ¥ BHTHCIAETCA €ro TONIBHA:

R, ©54-64
t;= o, g 2 .

B nponecce fopmmposanes Il mocnenonareabHO no6aBAALTCA pe-
JHHOBHE CIOE B METAJIAYECKas apMarypa, HauEHAsd OT BHYTPeHHero
¢nanna ¥ BONOTL AO AOCTHIKEHHA BHEMIHEro panEyca R o,

Jins Kakpoi CTajEBE NOMEMO TONIMAH t; OmpejleAAIOTCA CBRIOBHE
pedopManum Y; B HX MAKCHMAJLHO® 3HATeHHE Y, ABJA0OMBECA pPac-

YeTHHM JIA I pOrHO3HPOBAHHA ROJNTOBeYHOCTH L. OAHOBPOHOBKO nofg-
CYMTHIBAIOTCA YIrIOBHE /KEeCTROCTH C @i’ c 0’ c Bir c B HECTKOCTDh CiKa-

TEA A; B pecypc B Jacax:
' « L
L = '66 (.
rae n,, — 9aCTOTA BpameHHA HB; L= L(g,h,84,84,09,04).
MpaKTHueCKE# KpHETEPHA L=L_, B XOfe ONTHMH3AIHEE YIJIOB
S, §,,0(,0 3aMeHAETCA ycaosmeM Y= Y, .. Poct yraa o, =
yMeHbIIeHEE yraa O, OPHBOAAT K OTHOCHTEALHOMY YBeNHYEHAIO CABH-
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ropoil JKeCTKOCTH BHYTPeHHHX CNOGB ¥ K YMEHBIIGHHI0 EX D2CUeTHOro
sEAweHNA Y. _ , o
VBenmuenue yria 0. CHE)KAeT YFIOBYW JKECTKOCTE BHOIIHEX ClIO-

"e;n/.’ ;}‘#&qmeue yraa O, BHPAaBHEBAET CABHTOBHG Redopmanmm 1o

e 911 HO OPHBOANET X YMOHLIIOHHIO cyMMapHO# TONMHEHH POsH-
WOBHX OB B CHEIKGHNIO JOATOBEWHOCTE NOAMMIHEKA.

. B «ABYYMORYALHMX» NOJNIMIEHKAY PacCMOTPEHHK® 3aKOHOMEpHO-
crE Ho Boerge cobmiogaoorca. B oTHY MONMEIHEKAX CABHTOBHE nedop-
MAIHE MEHEMESHDPYIOTCA 38 CUeT HCHOJIBSOBAHHA B PasHEX CIHOAX pe-
SHHH ¢ HEOAHHAKOBLIMH MOAYNAMH CRBHra, ¥ YACTO JOATOBEYHOCTH
TaKo# KOHCTPYKIME ONpPENeNferca cloeM, Ha KOTOPOM IDOHCXORHT CMe-
ga pesmEM. Tarod npEeM NIPH PaBHHX rabaprrax OII Moker paTh
BHETPHII N0 KONTOBEYHOCTH B 1,5—2 pasa. Eciz B mpE ¢{BYXMORYAb-
HOfi» KOHCTPYKIHH He yAaeTcd INONYIHTH ’KelaeMhe DesyJbTATH, Ie-
1ecoo6pasHO PACCMOTPETh BOSMOKHOCT HPHMEHEHHS ¢MHOrOMOXYIb-
HHX» NOANIENHAKOB, OPEEHTEDYACh HA KiIeeBOH CIOCOG HX H3roTOB-
nenmsa. He mckmouaerca u samena cdepmiecknx I chepraeckm-ynmop-
AuMA (cM. pEC. 2.4.11), uTo cBA3aHO ¢ HPAHNANAANLHEM HIMOHOHHOM

korcrpykuae BHB.

BuiGop OCHOBHBIX HAPAMETPOB ol

Bu6op ocmopmmx mapamerpos JII ocHOBAH HA NOHCKe PA3YMHOTO
KOMIPOMHCCA MeKXy HX raGapaTaMu # AONTOBETIHOCTHIO. Han6oxee mo-
KasaTeNLHEIME mnapamerpams cepmiecknx III sBaswTCA BeNNIHHE
=P ah=tnm '
R2, Ry

Ha nepeosx smane BHIOJHAIT CEPHI0 PACIETOB, HO3BOJAIIIHX
NpefCTABETH ROATOBEYHOCTH MONIIANHEKA B dyaxoau g m h pua sa-
NAHHHX SKBHBAJEHTHHX NEKIHYECKHX orknonennit A, x ¢, onre-

MHESHDYA IPH BTOM OCTANbHHE NAPAMETPH, ONpeAeiIAINIHe dopuy n
pasmeput 91T mo kpmrepuw L= L.

B ysnoBHX TOYKax ¢g— h» CeTKH IPOMSBOXETCH ONTEMESATAA yr-
noB 84,8,,0p,0 B ONpefeNIAETCA MAKCEMAILHO AOCTH/KEMAs ROH-
“ropeunocrs L (pme. 2.4.19). ’ v

Jlns ypoGersa mOCHEYIONIETo aHANM3A HA AHATPAMMY HAHOCATCH BCNO-
MoraTeJsHEE NHAME: TONORHA pessHOBOro cnos = [t]  R,, = const.

HanocAa Ha A@arpaMuMy JAMEHH, COOTBETCTBYIOIHE saftaHHOK cnc'reie
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oi*pamen;}l}iys‘;.[l}], ﬁii= [Ir]', R, s [R ], t=[t], momywaem oG-
A8CTH CYMECTBOBAHEA OULOKXTA IPOOKTHDOBAHEA, AHANMS xoropoi cpa-
3y 7K@ faeT PeIIGHNG HOKOTOPHX SaHAT OUTEMEIANNHE:

~ max(L) upm max (R ¢4y — TOUEA A;
max (L) npn-RhS [R] — Toura B;
max (R ,,) mpr L< [L] — Touxa C;
max (R “) npe L< [L] — Toura D.

Puc. 2.4.19.
3aeucumocmsp
ydensroll nazpyxennocmu
nepeozo crof q
u ezo omuocumenvrol
esicomst h:

1 — nunuu L = const;

2 — aunuu R m= const

Bmopoii aman CBORMTCA K SCKH3HOM xounondn;(e BHB ¢ Bapman-
ramm DI, moaysennmMm Ha mepsox srame. Ilocue MOBTOPHOE ONTHME-
sanmm yriaoB 84,04,0q, 04 B rouxkax A, B, C, D & nenTtpe o6aacTs
cymecropanusa (rouka E) crposrcsa raGapaTHEE YOPTeKH COOTBETCT-
syomax 9II, cayKamEx B padsHeRmeM OCHOBOH NSl AETANBHHIX BC-
KMaHLX KoMnoHoBOK BHB, Ha Gase KOTOPHX MoxeT GHTH OKOHYATONb-
HO BHGDaHO ONTEMANLHOE COYETAHH® q°" - h oM,

Ha mpemvem amane DPE OKOHYATENLHO BHOPAaHHOM COYETAHHE
q°"~ h°"* mnposopurca mORPOGHEIE IPOGKTEPOBOYHKIE pacuer HOA-
[IMOHEEKA ¢ ONpefeIeHHeM TOJMMHE PE3UHOBHX CI0GB ¥ BCOX reOMer-
PHEUECKEX PA3MEPOB METALIHYOCKOH APMATYPH. IIpormosmpyTCA MH-
TerpajbHHE JKECTKOCTHHO XApPaKTePHCTHRH A=AP), M ¢ M q,((p),

M B =M B ((p) .
Honxpe'rnan AEarpaMMa q — h cIpaBeyIABA TOABLKO JJIA onpepe-

nenHO# oceBoii HarpyskE P, sajanHO# rECTOrpaMMH mNepeMemeHAd
JIOmACTH ¥ KAHHOR MApPKH Pe3HHH.
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Iyrs nomsimenus pecymeii crocofmocrn cdepuryecKnx B 11

B Tex cayyanX, KOTAA B PaMKax 3ajiaHHEX orpaHHYeHER He yxa-
ercs. o6ecHevdTh HMPHEMIEMHE YPOBEHB pacuernoii cpsrrosofi medop-
ManuE Y TOmLKO 8a cier mopGopa yraos 89,84,0p,04 MoMHO cO-

OTBOTCTBYIOIEM O06pasoM IepepacupeferHTs KeCTKOCTH PeSEHOBHX
croes. Jlas sroro BEYTPeHHEe CIHOH BHIOIHANTCA B8 pesuHH ¢ Goan-
OIEM, WeM Y BHOITHHX CXOeB, MOXyJeM CABura. HpyraM myreM HOBH-
ImeHEs Hecymeidl CHOCOGHOCTH CQepEISCKAX OI1 sBasercA CHEKEHEE
KacaTeAbHHY HANPIKEHEN OT feHCTBEA 0oceBod HATPYSKH HA BHYTPOH-
HeM KOEType ciiof, Iie o6HYHO H BOSHEKAIT HauaNbHEeE OYarH pas-
pymenng. C sToit TOUKE 3peHmEL, ONTEMAMBHEHM OHN 6L NOAMANHAK
6e3 ImEeHTPANBLHON MONOCTH, EMeIOIMES B NEHTpe CJIOA KAcATeJLHEE Ha-
npsxenza T= 0. Ognako B sTOM ciTyuae mOTPeGyITCA BechMa CIOKHEE
npecc-hOPMH, H3-3a Y60 PesKo BO3pacTer CTOMMOCTh. Dollee mepCIeK-
+HBHEM SBISETCS 3ANOAHEHEe NOHTPANbHOH MOJNOCTH MOJ RABJICHEEM
ManoCKEMaeMoR ugkocThio. I[Ipm 8TOM HTPOHCXORET paBHOMEpHO®
cKaTHe PESHHOBHIX CJIOGB BGIH3H BHYTPOHHEro xonrypa OII. Kpome
roro, samoamemme nojoctE OIII KEAKOCTHIO NPHBOART K CHEKEHHIO
Harpysk# or meHTpoGexHON CHAN HA CIOM POSHHEL.

Tlo6ourmM moaomETeNLBHM dddexToM nad ¢TrEAPOYIPYrEX» an
OKA3HBAGTCA BOSMOIKHOCTs OGHADY)KEHES PASPYIIeHHA Pe3RHOBHIX cxo-
eB B MOTAJUIHYECKON apMATYPH IIO JaBJEGHMIO B IOJOCTH HIH HATEYHEIO
HOTOKOB JKHJKOCTH HA HADYMKHHYX HOBEPXHOCTAX NOAMENHHKA.

2.4.4. BHIBOP MIAPAMETPOB V-OBPASHOTO TOPCHOHA

Ha pec. 2.4.5, ¢ npusegena KCC sryxks ¢ V-06pasHKM TOPCEOHOM,
samenmomEm I'll & OIIl. AspopEHaMEIeCKES M MHEPIHOBHLE CHIN
H MOM@HTH ¢ JNONACTH INepefaioTcA depes JBe BersE TOPCHOHA HA
xopnyc BHB. TopcEoE BOCHpPEHHEMAeT neETpoGekEyw0 CcEIy, HsrEba-
OME# MOMEHT UPH MAaXOBOM JBHKGHEH JIONACTH B ILIOCKOCTH TATH,
SaKpyYHBAETCH NDH IOBOPOTé JNONACTE M HArpYKaercA B MJIOCKOCTH
ppamenas cEaofl, Am60 cENON H MOMOHTOM B 3aBECHMOCTH OT HAJH-
qusg mnE orcyrcrsusa BIIl. TopcEOH COCTORT H3 HAKETA TOHKHX IJa-
cran. TloBepXHOCT: NMIACTHH YNPOYHAETCA B 3AMEMAETCA OT $puk-
HEOHHOH KODpOBHH.

B nmpomecce KOHCTPYHPOBAHEA V-06pasnoro TopcmoHa BHGEpAOTCS:
yroll MeKJy BeTBAME TOPCHOHA, ero paGouas JAHHA, NJOIAREL CETCHHA,
KOJNMYOCTBO B IIEPEHA miacTH. KpyTHALHAA HECTKOCTh TOPCHOHA HO
MOMKHA NpeBHImATh AONYCTAMOR BeJWTHHH [0 YCIOBHM HarpyXeHHA
reapoycannTenefi KaHaJnOB YHpaBJICHHEA. Ha croamke V-oGpasHnte TOp-
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GNOHM ROMKHM GHTL PASTPYMOHH OT MOMEHTA BHEPIHOHHOR CHAK
somacT: 3a cier orpammumrexned cmeca. : :

. :Ppsnogelcreymman CI aonacya R=~ P (pmc. 2.4.20, a) momepHyTa
ffox WeXOTOPMM YIAOM K OCH CEHMMOTDER E+ At (At — mepememmaf
qacTh JTAA NOHACTH B IAOCKOCTH ppamenns). [losromy npm TOpESOH-
raLHOM MONeTe BOPTOXeTA HMPOMCXONHT NEpOpacHpe/ieNeH e nenTpobex-

‘mofi cuas P BO BeTBAM TOPCHOHA (T', " T: ). TlpE saxpyTKe TOPCHOHA

Ha. yTOI ¢ BeTBb 'uxpy'_u_gnamn B EarEbaeTcs B IIOCKOCTH MEHEMAJL-
mofi secrroct® (pmc. 2:4.20,6). HopMaisHHe HADDAXKEHHA OT M3rH-

Puc. 2.4.20. Pacuemnuie cxembl
Hazpyxenus eemsel
V-00pasnozo mopcuga:

a — cocmaeasiouwsue T , U T,
yenmpoGexnolt cuas P
6 RAOCKOCL 6PASEHUSR;

6 — cocmasasiouiue Razpys3y
npu 3axpymxe mopcuoKa
Ha y20A @ 6 nAaockocmu

MUHUMARLROU Xecmxocmu;
95, B, — yean saxpymxu
dnsa eemeu 1 mopcuona;

& — obrezanue Hanpasasiowel
xopnyca emyaxu
RAGCMUHAMU MOPCUOHA;

R — paduyc nanpasasiowell;
I — Onuna soxb u32uba mopCcuona;
B — yzon esmaxa Aonacmu
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‘Gajpmero MOMeHTAa B IUIOCKOCTH MAKCHMAJLHOH KECTKOCTH NAACTHHH
‘yopcHOHA HPE 3aKPYTKe Ha YroX @ AHANOTEYHH HANPAKEHHAM B NXIa-
CTHEMATOM TOPCHOHE. PR
Tpr msrxGe TOPCHOHA B ILIOCKOCTH TATH UPH B3MAX6 JOMACTH HA
yrox P (pmc. 2.4.20, 6) miacTHHH TOPCHOHA o6nerawT HAPaBAAIOI{EG
Kopoyca Bryaxm ¢ pagmycoM R .. Ilpm msuaxe nomacta Ha yrox Br
upn ofNeraHNE HANPABAAMEX B INACTHHAY TOPCHOHA BOIHERAKLT
HOpManbHHe WSrHGHNe HANDPAMKEHEA. IIpm orcyrcrsme BII xomacrs
HATPY/KaeT TOPCHOH nepepesusaomed cuaoi @, nmoxyiaeMoi ®a pac-
gera BHHYMIGHHHX KodeGammil JOIACTH B NIOCKOCTH BPAIIGHHEA. Hop-
MajbHE@ HANPAYKeHHA B TOPCHOHEe CRAANKBAITCA M3 OOCTOAHHOHR %a-
CTH HanmpskeHEH LG, W mepeMeHHOH T Ac. IMocroaraas 4acTh HA-

npAKeHH
. ? p p M
20‘0— 0'pacf"' O yart Gplc'r"' O gart Gpac'r'
P Tn
3necs Cpacr= 255 HOPMAJBHEE® HANPAKEHHA OT neaTpo6e)kHOil CH-

an, T, — cocraBaA0MaA neBTpobekHO# CENEl P 10 BeTBH TOPCHOHA
el — X
p sm[zt €t A§)]
T-=‘ - , B — KOJMHYeCTBO IIACTHH B TOPCHOHeE,
sin Yy :

b, 5§ — mEpEEHA H TONIEHA IIACTHHN TOPCHOHA; Y — YrOX MEKRY
BOTBAMH TOPCHOHA;

¢ _ 39,hPV(al)

SF ]
" b
IXero MOMEHTA B NAOCROCTH uaxcnuam-noi JKEeCTKOCTH NJIACTHHH TOP-

c — HOPMAJLHHO HANDSIKEHAA OT nsru6amo-

’cn‘ona,‘ @, = cos E-_n-j&__ — yron SAKPYTKH BETBH TOPCHOHA,
B

ch(ol)- 1 \ﬁ_,

,(al)sh(al)—Z(ch(al)- 1)’ o= g

Yel)=

p - ErB
O pacr™ 27,

npa ofxeraHEm HampaBaAmed# Kopmyca ‘n'rynxn, B — yron B3mMaxa
nonact®, }y — PAHHH SOHH msrmfa TOpCHOHA;
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‘dg“».#i 2—%—; . mopManhHHe HANPSRGHHS H3TEGA TOPCHOHA NpH

 ofmeranmm nanpannnnmei Xopmyca BTyARE, R — pagEyc BampaBid-
omel BTYARH; -

M __S_
e nqpuusnue HAIPAKOHEA PACTIKEHEA (CRATHA)
B BETBAX TOPCHOHA OT AeHCTBHA OCeBO¥ CMIM, S= -2 __ cocras-
T 2 sin%

AAIOmAs OCeBOH CHIHL IIQ OCAM BeTBeHA TOPCHOHMA.

B c)kaTolt BeTBH TOPCHOHA HA COOTBETCTBYIINEX DPeKHMAX paGoru
HB (ocranoBK=, PACKPYTKH) AONYCTEMHE HANDPAKEHHA ONPENONANTCA
KPHTHYECKHMHE HAOPAYKOHAAME IIOTOPH YCTORYHBOCTH ILIACTHH.

Mo amajnormeHHM (POpPMYAaM PacCYHTHBAKTCA HMEPEMEHHLIe HACTH

nanpmxenni‘i: Ac ::m. , Ao :". , Ac g.c., , AG ?m. , AC :{.ﬂ . CyMmapamuie

HanpsKenEs LO0= L0yt ZAC cpasHEBaNTCA © JIOITYCKA6MBIMHE Ha-

NpPSKOHHAME [0 YCIOBAAM oGecmeveHEs pecypca, KOTOPH® OIpejeds-
JOTCA HA OCHOBAHEH HAKOIUIGHHOTO OIHTA PaspaGoTKE yHEBEPCANBHEIX
ropcHoHOB. Pecypc YCTAHABIMBAWT IO PeSYALTATAM YCTANOCTHHX HC-
IWTAHE# TOPCHOHA IDH HATPY)KeHHHN, SKBHBAJICHTOM IONETHOMY.

2.4.5. BHIBOP XAPAKTEPHCTHK JEMII®EPA BII

CamompousBoibHEe KoneGamus (packaumBAHHE) BEpTONeTA HA 36M-
Je ¢ HapacTammed AMIONETYAOR NPEHATO HASHBATL ¢3OMHLIM peso-
HaHCOM. DTO MBJIeHHe NOABHIOCH NOCJAe BBefeHHA B KOHCTPYRLEI
pryakn sumros BIIL.

(DunsruecKas CYH[HOCTh ABJCHHEA SAKJII0YAETCA B CIEAYIIEM. IIpm
cobcrBenERX KoneGammax nomacrei HB B miockocTH BpameHHA (o71-
. gocarensro BIII), KoTopHe MOIryT BOSHHKHYTH OT Kakoro-rmbo TOMIKa
(nopsis Berpa, rpyGoli HOCAAKE X T.1.), NOABAAKNTCA HHOPIHOHHEE
CHJAM B INIOCKOCTH BpANIEHHA BHHTA. JTO HPHBOAHT K CMOMIEHHI NEH-
tpa Txecra HB oTmOCHTENLHO ero OCH BPANIGHHA. IlepepaBaack Ha
(ro3esK BEpTONeTa, OHE BH3HBAIT €ro Kone6aHHEA HA YOPYroM IIac-
ci. CHAH, pacKaYMBANIIEE BEPTONET, MEHANWTCA C ompefieieHHO#H  9a-
CTOTO#, 3aBHCANmEH OT YACTOTH co6cTBeHENX Kojle6aEEME AOUNACTE B
NNOCKOCTH BPANIGHHA M YINOBOE CKOPOCTE BPAIMOHHA BHHTA.

‘HamGosee Nerko BepToJeT PACKAYHBAETCH, KOI/A YacTOTa H3MeHe-
ans Bo3Gy)KJAlMEX CHI GAH3Ka K YacToTe coGcTReHHEX RoxeGammit
BepToNieTa HA YHNPYroM IIaccH. OpHoBpeMeHHO HpH KomeGammAX KOp-
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myca- ‘BepTONeTa BOIHHKAIOT CHIN, PACKAYHBAIONME® JONACTH B IXOCKO-
CTH npamennn Hanuume Taxoit gBycTopoHHe# CBASE MeXRy Koxeba-
HEAME BEpTOJieTa W Jomacreli OPHBOAET K TOMY, YTO IDH HEKOTOpOR
yrionoit CKOpOCTH BPANIGHHA BHHTA BEPTONOT MOKET CTATh HEYCTOH-
YEBHM, T.8. Pas HAYABHIHOCH KoneGaHHMA BEPTOJNOTA MOTYT OKASATHCA
He SaTYXAON[EMH, & HAPACTAINHME.

' OcuoBHie cpepcTea GOprOH ¢ ¢«3eMHEIM® PE3OHAHCOM:

— ycrasoBka cmenmansBuX fAemndepos ma BII momacred HB;

— BBefgHHEe CHENHANLHHX AeMN(@EPYOMHEX 5JA6MEHTOB B KOHCT-
PYKOHI0 AMOPTH3ATOPOB IIACCH;

' — BH6OpP XAPAKTEPHCTHK TEJPABIEYECKOr0 CONMPOTHBIOHHS aMOp-
THSATOPOB HA HpAMOM H o6paTHOM XOAfy, & TaKKe YACTOTHHX Xapax-
TOPHCTHK AMOPTH3ATOPOB H ITHOBMATHKOB C Y16TOM OTCTPOHKE OT ¢3eM-
HOro» pesoHaHCA.

3anac ycToMYMBOCTH BHHTA HA YIOPYrOM OCHOBAHHH MOKeT OHTH
HOBHIIEH KaK YBeJHYeHHEM CTeneHE AeMn@EpoBaHHA KoneGammi xo-
NacTH, TAK H yBeJHYeHEeM pneMundmEpoBammsa KomeGammi - Prosensixa,
r.e. moBHImeHAeM peMndmpyomel cumoco6HocTm maccm. OgEaxo Bo3-
MOKHOCTH YBOJHYOHHA STHX BHJOB AeMI@HPOBAHHA BechMa OTpaHHYe-
HH, T.K. feMIdep JOnacTa ¥ mMAacCH BHOONHAeT AR Apyrax dymxmmik,
He CBASAHHHX C <¢3eMHLHM» pesoHancoM. Jlemndep momactm paGoraer
OpH NOCTYHATeABHOM IIONieTeé Beprojiera H HArPY’KaeT KOMIOBYWD YacTh
JONACTE NOPeMeHHHM HSFEGAIOMEM MOMOHTOM, TeM GONLITEM, deM
6onrme cremeHs ero gemuduporamma. IIpmwem npousmocTs KOMAEBOH
YaCTH JONACTH H BTYAKH ONpeAenseTcA TMAaBHKM o6pasoM HMeHHO Ha-
arqueM nemndepa. UpesmepHoe yBelHYeHHe CTelleHH JeMu(HEpOBaHHEA
maccn Ges TPHEMeHOHHA CHENHAJLHHX YCTPOHCTB HPHBOAAT K HOBH-
IeHHI0 JHHAMEYECKHX HArPYSOK HIPH IOCAJKe BepTONeTa.

Hemndepu BIIl GmsarnoT (bpnmmonnue, rEAPABIAMYECKHES, DESHHO-
MOTAJUINYECKHS.

@prknuonusi gemndep npeacrapiger coGol maxker CTATLHEHX IJIA-
CTHH ¥ IIAcTEH H3 QpEKOuoHHOro Marepmana (depano). Ilpm Kavammm
aomacte orHocHrennHO BII mpomcxopgmT yraoBoe mepeMelieHme ILIa-
cTAH H3 (PPEKIHOHHOIO MATEPHAJNA OTHOCHTEONBHO CTAJLHHX ILIACTHH,
SaramKo#fl NPYKHH DeryIEPYeTcd MOMEHT TpeHEA Aemmdepa.

MomenT TpenHsa (pEKnEoHHOre Kemudepa (pmc. 2.4.21, 6) mmeer
CTYNEeHYATYI0 XAPAKTEPHCTHKY. B mpomecce skenmyaranuam OXpefReanaca
PAR HOAOCTATKOB TAKOTo pemudepa, B JACTHOCTH, SABECHMOCT: MOMEHTA
TPGHHSA OT COCTOAHHSA IOBEPXHOCTH TPEHHA 34 CYOT HIHOCA, CHOKHOCTH
OTBOJA TEIIA M3 MNAKeTA, YBOAHY6HHe OTHOCHTOJLHON MACCH H Bpej-
HOTO COMPOTHBJEGHHA ¢ PASMEPHOCTHI0 BEpPTONeTA.
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a) 6) »)

Puc. 2.4.21. Tunuxnsie xapaxmepucmuxu demngepos BIII cmy)lxu HB:
a — nunelnnid demngep; 6 — ppuxyuonnsill dexngep;
: 6 — cmynenuamuill demngpep

FuppaBnudeckne nemndepsl HAIIE INEPOKOE NPHMEHEHHe B IpAK-
THKe BEPTONETOCTPOEHHA. B 8aBHCHMOCTE OT KOHCTPYKOEH OHH MOTYT
AMerh amEeiEy®L (pHC. 2.4.21, a) mam crymemdarymo (pmc. 2.4.21,6) xa-
PAKTePHCTEKY. ¥ THADABAHYECKAX AeMN(EpoB éCTh COPLeSHLI® HEJOCTAT-
KH, B 4aCTHOCTH, 6ONbIIAA TyBCTBHTeNBHOCTh K TeMmeparype. B komcr-
PYKIHH THRPaBIAYECKOIO ReMmdepa AOIKHEH UPHCYTCTBOBATL BIGMEHTH,
oGecneumBaOIMuEe CTAGMABHOCTh YADAKTOPHCTHRKHM NIPH H3MCHOHHEH TOM-
mepatTypu. IlocrosHcTBO 0616M0B MEIKOCTE B NOROCTAX AeMudepa
ODOJIep’KEBAGTCA 34 WeT KoMmeHcanuoHHOro Gauxa. Ilpm ymeamwenmm
o6beMa KEEKOCTH OT HATPEBAHHA Yepes OpeXeALHLC KIANAHL H3JHIIEeK
HCHJIKOCTH HOCTymaeT  H3 mnoixocTE AeMmudepa B Gavox. Ms sroro e
6auka OCymIeCTBIAGTCA KOMIGHCAIEA YTOUeR KMAKOCTH Yepes YIIOT-
Hegna fRemudepa. Hax mpasmno, ma Bce gemmdepu BII ycramasnmsa-
eTcA OfiMH KoMmeHcanuoHHHE Gavor. OH pacnonaraerca B NeHTpamLHOM
JacTE BTYNKE Ha ocH Bpamenms HB. Ha mexoropmx Beprozerax xask-
Aui nemndep EMeeT HHAHBHAYANLHEE KOMNeHCANEOHHEHE Gavox. [{as
KOHTpoONA 06BheMa MKHZKOCTE B (6auKe yCTAHABAHBAOTCHA MOPHOE CTOKIO..

Ilpu nocrymarennHOM mOJNeTe BepToJera JHHeRHHe Remudeps Ha-
IPY’KaloT KOMJeBYK) TacTh JIONACTE B HECKOJHKO pA3 BHIIIE, WeM HpH
«3eMHOM» De30HAHCO. JTOT HOOCTATOK B 3HAYHTENHHOR CTENEHH YCTPAHOH
y HamGojiee IHPOKO NMPEMEHAGMHIX THAPABIHYOCKEX AeMn(epoB cO CTy-
IIeHYaTOH XAPAKTOPHCTHKOH ¢ Pe[yKIHOHHHIM KinamamoM (pmc. 2.4.21, 6),
a TakKe y (PPHKUHOHHHX AeMudepos.

OcHoBHO# HepocTaTOK fAeMndepoB cCO CTymeHYATOM XAapaKTepHCTH-
Koil m, B uacTHOCTH, (PpEKNEOHHHX femMndepoB — mOABIEHHE Yy Bep-
TOJIeTa TAK HA3LBaeMOro mopora BoaGymmenma. Beproaer, 6ygyam ycroi-
YEBLIM NPA MANLX AMILUTETYZiaxX Koie0aHWi, MOMKeT CTATH HOYCTORYMBHIM
npu GonsmIAX AMIUIATYAaX, IPeBOCXOAAINAX HOPOr BO3Gy:KmeHms.
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Puc. 2.4.22. 3asucumocms paomu
Oexungpepa A 3a nepuod xonreGanus
om amniumyds xoxeGanull € o ;

@ — nompeGnoe dexnduposanue;

b — pacnoaazaemoe demnpuposarnue;
€ — nopoz 8030yxdenus

deccmeca

0 & E,

Ha pmc. 2.4.22 mokasamn sammcmmMocTE paGormt A or AMILTETYAR
koneGammit §, nomactE (npm HemsMeHHOHN wacrore KoneGammit). Ecam

KPHBAA a YapakTepmsyer morpeGHoe feMnEpOBAHHE JOMACTH, TO KpE-
Bag b COOTBeTCTBYeT pacmOJaraeMoMy ReMO(HDPOBAHEID CTYIEHYATOTO
Aemudepa, HaKTHIOCKE HMOIOIIErocs Ha BEPTOJET®, :

IIpr xoneGamEAX JOmACTE ¢ AMIIETYAOMH Eo< Ea ReMndEposanme
Gymer Gonbme morpe6moro, mpm KoneGamEAx ¢ amnneTypok £ o> §6

— Oymer HepOCTATOYHHIM. AMIIETYAa KoneGammi Eo ® ecrs mopor
Bosbyxnenusn. Ee smasemme onpepenserca ms opMmyam

. 4AIO
§0= norp *
LAY Je

rie M, — moMeHT saraKkE fAemmdepa, BHOHpaeMoii us coobpaskeHEA
NPOTHOCTH KOMJIeBOH vACTH jomacTm; V, — wactora KoneGammii nona-

cra; k°P — norpeGEmit kosddEmment nemndmposamms.

TaxrmM oGpasoM,eci® Beproler MOMYYRNA KaKoe-amGo BOSMYTUIGHEE
(Tomu0K), B pesyarrate KoToporo HawaJEch KodeGaHms (u Bepronera,
A Jonacredi), TO NPH AMIIHATYHe xoneﬁanni_ JONACTH, MeHbImeR §8,
ABmeHEe Gyfer yCTOHYMBHIM — Kone6aEMA 3aTyxHyT; B OpPOTEBHOM
ciy7ae BOSHEKHYT HapacTrammue KoaeGaHmsa Bepronera.

[na HCKIOYEHHA 3TOrO HEROCTATKA pemudep nomxen obecmevm-
‘BaTh Goanmoe feMnHEpPOBAEME PR HESKHX YACTOTAX KoNeGammil (e3eM-
HOl» pesOHAHC) JIOMACTH M MANoOe JeMu(EpOBAHHe LpH YacToTe KoxeGa-
Hm#, paBHO# wactore spamenEs HB (m sume). Taxmmu XapaKTepHCTA-
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[ s ’ e f C.
S _ﬁh - ‘ ' P V
mou‘rmno i I o

WIX YHDYTOTO SHEOMEH- .
 MBCTROCTLIO ‘¢ X COBCTBOHHO Puc. 2.4.23. Cxema npyxunno-
L pn ¢ XupaKTepHCTEROM zudpaeaunecxozo demndepa
Lapaxrepucraxn ¢ ® k Bu-
; rca Tax, I106H o6ecneymTs ROCTATOTHO® neund)nponanne opu
'umom pesoHaHCes;. EMETh Manee H3rRGaomme MOMEHTH Ha Joma-
orax npl ﬂOGTYanBJIthH moJyeTe. :

- Ipymunauk pemndep gaer «ynpyrocts» B BII, a ee mammume
CHE)KAET SHAYGHHA NoTpe6Horo peMudEpoBaHEA. YNPYrEM SJ6MEHTOM
B NPYRHHHO-THAPABAEYECKOM fAeMngepe mosxer Omrs crampHas mpy-
JKHHA, PeSHHOBAA BTYJIKA, PANHANLHAA METAJIO-DE3HHOBAA BTyMAKa. 3a-
nac ReMnEPOBAHEA IO «3eMHOMY» pesoHaHCY obecmeumBaercd COOT-
BETCTBYOINEM BHOGODOM XADAKTEPHCTHK MACCH.

Pesuno-memassusecsue demngepri. PesmHA OTIHYAETCA BHCOKHMM
BHYTPeHHEM TpPeHHeM, IPOABAANIIEMCA NPE KEKIHIECKOM Jedopmm-
POBAHHE B BHfe TECTepe3ECHHX moteph. OHE xapaxTepHsywoTcs Kosd-

——'LA: Ae’ upepcrapaawmuM coboit ormo-
menme paGoTH f, paccesHHOE B TeYeHHe NEKIA K YOPYro sHepran
AcAt

2
Ac n pedopmanme Ae. [lna memndmpymomero saementa BHOGmpamT
MapKE pesEHH ¢ GoapmEME KospdrnEeRTAME V.

Jlemndep RaEEOE KOHCTPYRIHE npepcTaBiAeT coGoi pesmHOBHE
CIIOH, YepPOXYIIIHECH ¢ KeCTKOH MeTAUIMIeCKOR apMaTypoH, momycka-
omue GoapImmEe ANHOHHLE NOPeMEIEHHA 3& CYeT YNPYTEX CABETOBHX
nedopmanmi. -

Pesmno-merannndecka® faemndep BIIl mo cBoEM reoMerpmuecKEM
pasMepaM M Macce, CTOHMOCTE HSTOTOBJIGHHS M SaTparaM B Ipormecce
9KCIUIyaTAIlHE BEPTOJETA HMEeT CYNeCTBeHHHe NPeEMYIeCTBA Hepej
IpY/KEHHO-TH/PABIEYeCKEM fAemndepom. B mpakrEke BepToneTocTpo-.
eHEA feMndepH HAMIE DpHEMeHeHHMe W HMewTca Goabmme mepcHex-
THEBH IMHPOKOr0 MX BHEJPeHHA. B 9aCTHOCTH, Pe3HMHO-MOTANNHIECKHE
nemndeps BIIl ycraHOBAeHH Ha BTYAKAX 3KCHEPHMOHTAIBHOIO BEpTO-
nera Bomar-360.

Q)EHHBHTOH OOrNOIeBHUA Y =

’ GOOTBOTOTBmeei AMONHTYAHNM 3HAYOHHAM HAODAKOHHEA
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2.5. PYJEBBIE BHHTBHI

2.5.1. TPEGOBAHNSA, NPEXBABIAEMBIE K DJIEMEHTAM PB

Pyxnesoii BaaT (PB) B ero KpemreHEe BKIYALT B ce6ia: AomacTm,
BTYAKY, PHYAr HOBOPOTA JONACTH, KPEIIGHHE BTYIKH PB, san pepyk-
tropa PB, xaprep pegyxropa (ecim OH BXOAHT B CHIOBYI CXeMy KOH-
CTPYKIEH), & TAKK® KpeIUIeHHEe XBOCTOBOrO DPOfKTOpA K (rosensxy
(xBocToBoOll mIH KOHmeBoil Gankm). ,

PB ROMKHH EMOTh YROBJISTBODHTEJNLHEIO a9POHHAMEYOCKHE XAa-
paKTepHCTHKE Kak NpE pafore Ha pe:xEMe BHCEHHA, TAK H OpE mo-
crymatensHoM mojere. IIpm pafore Ha PasNEYHEX JETHRX perKEMAX
BEHT JOJIKEH CO3/ABATh MEHHEMANLHO BOSMOKHLIE pEfpanmm 3a cger
npasEakHOro BHGOpa ero mapaMeTpos.

OcHoBHO® sajgaveil NpH KOHCTPYHPOBAHHH BHHTA ABJIAETCA obec-
IeYeHHe NPHEMAEMOro YPOBHf NEePeMEHHHY HOPMAILHHX HanpaxeHnH
B JONACTH B JIeTANAX BTYIKE oT feficrBms HsrEGammero MOMeHTa B
NAOCKOCTH BPaIeHHA.

Jina PB xapakrepHO# ABIAGTCA pa6ora Ha MHOrHX PeKEMAX IPH -
GonbLmEX Yriax YCTAHOBKE Jomacrteil. [Ipe oTcyTCTBHH IIAPHHAPA, WO- -
3BOMIAIONIEro JOMACTH COBEpHIATh KoeGaHMA B IVIOCKOCTH BPAINGHHA, H3-
ru6ELe KoaeGaHES B HBYX IUIOCKOCTAX — HamGombmed H RagMeHbIIeR
JKOCTKOCTH — HPE yIie YCTAHOBKE @ # 0 OKA3HBAIOTCHA CBASAHHHME. JTO
SHAUET, 4TO OJHOBPEMEHHO IPOHCXONET M3ru6 JONACTH KAK B ILIOCKOCTH
gambonpmeif, Tak X B HJIOCKOCTH HaEMeHLIeR JKecTKoCTedH.

OrcrpofiKka OT PesOHAHCA COBMECTHHIX msrEGanY KoneGammik M Ko-
PHOJIECOBLIX CHJI PemIAeTCA COOTBETCTBYIOIHM BHOOPOM KEHEMATHYeCKOH
CXeMH BTYJIKH, KGCTKOCTHHX ® MACCOBHIX XApaKTePHACTHK JONACTH. Hs-
MOHOHE® JKeCTKOCTH JIOMACTH (B OCHOBHOM B KOMJEBOH ee 9aCcTH) B ILNO-
CKOCTH BpPAIOHEA B CTODOHY YBONHWOHES I YMOHBINGHWA RAeT BO3-
MOMKHOCTb YCTpamATh pesoHanc. OpmmM w3 sexTEBHLX coco6OB CHE-
JKeHHS, HATPYSOK SBAAETCA NPEMEHOHHe KOMIGHCATOPA B3Maxa.

VeraHOBKA B CHCTeMe IYTeBOTO YIPABIGHHS ABTOMATOB — Orpa-
gEuATeNell yraoBo#l CKOPOCTH PasBOpoTa — CHEIKAET garpyska B PB.

2.5.2. KOHCTPYKTHBHO-KMHEMATHYECKHE CXEMBI
BTYJIOK PYJEBOT'O BHHTA .

PB OfHOBHHTOROrO BEpTOZeTA NPERHASHATOH RN yPaBEOBEIINEA-
HEsa peakrmeHoro Momenra HB m myresoro yupasnenus. Hecuorps Wa
npocrory TpeGosanmii K HeMy (E3MeHOHHe BEXNTHHH rarm) oH paGo--
raer B Gomee Tameinx ycronmax, veM HB. K 0COGEHHOCTH RHHAMEKE
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PB OTHOCHTCA TO, YTO IPH PasBOPOTAX HA PEKEMO BHCEHHA C Goarmoit
Y080 CROPOCTEIO O (Gomee 1 pag/c, 4T0 COOTBETCTBYET PasBOPOTY Ha
360° Menee UeM 3a 6 ¢) AOMACTH HATPY)RANTCA 3HAMHTENBLHLIME nepe-
MGHHHIMH H3rEGANMMMHE MOMGHTAMH, CO3/{aBAGMEMHE cmm,Kopnoii{ca.

Harpyske Ha BEHT CYNeCTBEHHO 3BBHCAT OT HACTOTHHX XAPAKTe-
PHCTHK Jomacrelf, IOSTOMY pyZeBHe BEHTH MOAPAasNeAANTCH HA HE-
CKOJIBKO OCHOBHHIX THIOB: PB moBHmeHHOH JKeCTROCTH, PB nommacen-
Ho#i mecTrocTH (momymecrkme), PB Ha rappame, JORPHTHIECKHG PB.

Bunmbi nossuseniol aecmrocmy MPAMeHIIACE HA BEPTONETAX Ma-1,
Mn-4, Mu-6. Bryaxm stax PB mmenn 'l = OIIl. lapurpu, aHaNO-
rauase BIII BHB, npEMenseMsle R CHEJKeHHA HArPY3OK B INIOCKO-
CTH BpANIeHHA, HA STHX BHHTAX OTCYTCTBOBAJH. 910 MokHO OOBACHATH
BEPTHKANLHKM DACHONOMEHHEM IIOCKOCTH BPAMOHEA PB, a raxxe
HEOCTATKOM BHAHHHA MCTHHHHX BENHIHH HArpy3OK IPH IPOGKTHPOBA-
HEA NEePBHX BEePTOJNETOB.

Orcyrcreme BIIl BH3nBaeT HOABNEHEE B JOMACTAX garefamex
MOMEHTOB B ILIOCKOCTH BpAIIeHHSA NPAKTHYECKH HA BCOX pe;KAMAX IO~
sera. BEHTE STOro THNA OTHOCHTeNLHO NPOCTH IO KOHCTPYKIHH, OX-
HAKO y HEX OHJ CephesHHE HEOCTATOK — 3HAYHTENELHO® CHHKeHH®
9acTOTH COGCTBeHHHX KojeGaHmi JomacTa Pz‘ OpA YBeIHYGHHMH Yria

ycTaHOBKH JomacT @ (pHcC. 2.5.1,a). B ob6nacte GonbmEX YIioB ye-
 TAHOBKE HMeET MecTo GIE30CTH K Pe3OHAHCY CO 2-if rapMOHEKOR BHEI-
HEX HAIPYSOK, YTO NPHBOAMIO K Pe3KOMY BOSPACTAHHIO HArPY3OK. Ta-
Kasg CHTYAINEA OGHYHO BOSHEKAET HA DEKEMAX PasBOPOTA, KOrja Ko-
PHORRCOBH HArpysKH MARCHMAJILHH. BenefcTBHEEe STOrO De)KEM PasBoO-
poOTa BHOCHT HAHGONBIIYIO IOBPEKAAEGMOCTE B KOHCTPYKI{EIO, XOTA LpPO-
AOIKHTeALHOCTh €ro OTHOCHTENLHO HEBeNHKA. B ornmume or HB, mua
KOTODHX TIABHHM ABJferc oGecleueHEe IPOYHOCTH OT nepeMeHHEIX
HATPY30K B IUIOCKOCTH B3MaXa ms-3a Goabmoi MaccoBoil XapaxTepH-
CTEKHE fomacTs, ocHopHas npoGaema PB ceasama ¢ obecreucHEeM JH-
HAMEYECKOH IPOYHOCTH JONACTE H BTYAKH B IUIOCKOCTH BPAMIGHHA.
TlosToMy feTan®m BTYAKE H JONACTE TAKAX BHHTOB EMEIH 6onpmue
MOMEHTH CONPOTHBJIGHHH, a CIO/lOBATONLHO, H Goannryo Maccy. B pe-
3yJLTaTe YBENHYHBANACH HeHTpoGe)XHAA CHIA B HArPY)KeHHOCTH HOA-
munaaros I'Ill m OII. Bce sro 06ycnoBaEBago SHATHTENILHYI MACCY
PB moBHIIeHHOH KeCTKOCTH, OTHECeHHOH K HX TAre.

Harpysks B IIOCKOCTE BpAlleHHA Y STHX BHHTOB MOTyT 6nTH CHH-
EeHH IpH HATHIHE KOMIEHCATOPA B3MAaxa JOMACTH k . MoskHO CIHTATH,
uro npE k= 1 peansHad aMIIATYAA MAXOBOIrO ABHIKGHMA JIOLACTR OT-
gocareasao I'Ill yMmensbmiaerca B V2 pas, a aMIUIATYAa DepPeMeHHHIX
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Puc. 2.5.1. KOKCmpyxmusHO-KUKEMamueckue CXemsl pyacsbix surRmoe:
a — pyneeoll sunm noswwieRKOR Xecmrocmu; '
6 — pynesoll euxm noHuxennoll xecmxocmu; .
& — dsyxaonacmiuoll pyreeolt 6usm co O6WUM ZOPUSOHMARBHLIM UIGPHUPONM,
2 — pyneeoil sunm Ha xapdaHKoM nodsece; . '
0 — pyaeeoll sunm ¢ 6epmuKarbHBMU U 20pUSOHMARLHBIMY wapHupaMy
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ros or KODHOANCOBNX CHI YMOHLIIeTCHE B [BA
RfNaecKAS DEANNSAINS STOrO KOHCTPYKTHBEOTO pe-
ni_ JOTPYRNLHE. . Konebanns somacrell OTHOCHTENLHO O1ll, o6ycnon-
L1é ROMIEHCATOPOM B3MAXA, SAMETHO CHIDRANT necymyi) c¢nocob-

ux yaos, N B posyALTaTe UPEXONETCA YBEAHINBATL HX raba-

fegioor )___,n'ln'ron 9TOTO THIA ABAAIOCH TAKXKe TO, YTO HX OT-
‘HocATEALHAA MECCA BOZPACTALA NpH YBeIHYOHHH MAcCH Beproiera. 3
a’ sacTaBNIH ofpaTETHCH K HOBHIM, Gozee COBOPIIGHHHM

cxenxam PB ma: BeproseTax CAe[yI0Iero MOKOMeHHA.
Bunmui noKuIXeRHol xecmrocmu (moryecTKHE) EMOIOT JacTOTy
coGereennnx KoneGammit P 2 HE)Re 2-f TAapMOHEKH, HO BHIN® 1-i

(pmc. 2.5.1, 6). Pacters moxasand, Iro He yRaerca obecmedyaTs IaCTOTY
le < 2 (0 — yraosasg CKOPOCTb BpaIeHHA BHHTA) IPOCTHIM yMEHbL-

[IeHHeM JKeCTKOCTH JIONACTH B KOMJe, T.K. IPH BTOM H3-34 CHHEKEHHA
MOMEHTA COIPOTHRICHHA HAUPAKEHHA IPEBHIIANT pomycramuie. Jlas
CHEJKGHHES UACTOTH M0 3HAYCHHE (1,5—18) o norpeGoBanocs OpEMe-
HETH CHGIEAILHOE KOHCTPYKTHBHOG PelleHHe — CO3ATh B KOMJE Jo-
[ACTH YYACTOK ¢ HOHEMKEHHOH MECTKOCTHI ("mew0”). IlockoasKry mpod-
HOCTh BEHTA B MECTe PACHOJIOKEHEA «IIeH» CHEKAGTCH, TO Ha BHHTAX
HOHHIKeHHOH IKECTKOCTH HeofXO{HMO NPHMEHATE KOMIEHCATOP B3MAXA
k= 0,6—1,0.

] Oco6eHHOCTLI0 BHATA BTOr0 THIA ABIAETCA BO3MOKHOCTD BO3HHK-
HOBEHEA XOPAOBOTO ¢narrepa NpE @> @,y Tlopo6uas HeyCTOHYH-

BOCTH HPHECYIIA NPAKTEYECKH BCeM BHHTAM ¢ JROCTKHM KpemieHHeM
nomacreii K BTYAKe B IJIOCKOCTE BPAMEHHA H3-34 Mmajoro aeMndmpo-
paEEs KojeGaHHMl 10 KOHCOABHOR ¢opme. XoTa mpE COBNAHHE STHX
BMHTOB H BOSHEKAIOT ONpefeJeHHHe TPYRHOCTH, OHH OTHOCATCA K Iep-
cuexrmpenM TEnam PB.

OCHOBHHM HPEHMYIIECTBOM KAPAAHHHX BHHETOR (pme. 2.5.1, 6) aB-
JifeTcs HASKHH ypOBeHb KOPHOJIHCOBHX HArpysor B TJIOCKOCTH BpAILe-
HMA E PasrpysKa NOJIIHIHAKOB KapAasa oOT nentpoGexmnx cma. Ha-
amume KapAaHa Ha Bryike PB npEBOAHT K H3MEHEOHHI) YIIOBHX CKO-
pocreit BMHTa M XBOCTOBOTO BAJa. BeneicTBHe 3HAYATENLHOR MONATIH-
BOCTH BAJIOB XBOCTOBO# TPRHCMHCCHH HHEPIMOHHEIE CHIIH CYImecTBeHHO
cHmRanTcA. CHEKOHHE KODHONIECOBHX HATPYSOR TO3BOMNACT YMeHb-
maTh Maccy puEToB. Y PB Beproxera Mn-2 HanmuEe KOMIEHCATOPA
p3MaYa He BH3HBAET KAaYaTeALHOro [ABHROHHA B OIll, T.K. Mecro €O-
e[MHeHEA TATH YIPABJGHHEA ¢ PHIAroM [MOBOPOTA JOHMACTH PACHOJO-
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seno Ha oca mosepmyroro I'll. 9ro obaerwaer paGor y OII = ympo-
maer ero KOHCTPYKIHIO.

Xora Ha KapRaHHHX BEHTAX KOPHOJECOBH HATPYSKH NO HNSIIHM
rapMOHEKAM GHAH SHAYHTONLHO CHFJKEHH, STH BHHTH He o6nagann
tpeGyemoir Becopoil 8PPeKTHBHOCTHIO. : '

Ilo cpaBHeHHI0 ¢ BHHTAMH, HMOIOIIHMH HEIHBHAYANLHLE ro, y
KADJAHHKX BEHTOB HOABAAKTCA NONONHETEILHEE cofcTBeHHBe 9aCTO-
TH ® (OpME KodeGaHmE B IUTOCKOCTH B3MAXA, BHSHBAIEG YBEIHWe-
HEe HampsxeHHEE B yonacrax. HammeHee JOrpyKeHHHM OKA3HBAETCA
TPeXJONACTHOH BRHT, SAHEMAMEE HCKNOYATENEHO0E NOIOKEHHS CPELH
pcex BHHTOB Ha Kappame (pEc. 2.5.1,3). B KOHCTPYKHHE TAKOrO BHHTA
BCe TapMOHEKH BOSGY/XAAIONIEX CHJ, 38 MCKIOYEHEEM IapMOHHK, Kpar-
HHX TpeM, MOTYT BHSBATh JMINL MAPHEPHKE (OPMH KoneGaHEE Jo-
macth. B BEETe ¢ JOGMM JPYTEM 9HCJIOM Jomacrelf 2-A rapMOHHKA
BHSEIBAET KOHCOJBHHE (PopME KoneGaHmM. ‘

K ppyrEM HeJOCTATKAM BHHTOB Ha KApaHe OTHOCHTCA HAJHIHe oxe-
CTKOTO» KOHCTPYKTHBHOTO yria KOHyCHOCTH. BeieicTBHe SHATHTONBHOTO
ASMEHEHHS THATA BHHTA, BKNIOYAA €ro peBepCHPOBAHHWS, B JIONACTAX BO3-
HEKAKOT GOALIINEe CTATHYGCKHEe HANDAKGHEA B ILIOCKOCTH B3MAXA.

[IpEEREOHANLHO HEYCTPAHHMO® KAYATEALHO® ABHKOHHE NONACTH
ormocmreasgo Ol y BEHTOB ¢ wHcioM Jjomacrelf n2 3 (xoMmencatop
B3MAYA NONyIaeTcA GONLIIHM OMHEIEI) COSAaer DPEJIOCLIIKE K BOSHEK-
HOBEHEI0 aBToKoneGamumil H KpailiHe YCJIOMKHAOT KOHCTPYRIHIO oml, su-
HyAjeBEHX paGorarh npu GONBIIEX AMIUIETYRAX YrAOBHX KoseGanmEi.

Jloxpumuxecxue eurmbi. Ecim coGcTBeHHAA YacToTa KOHCOABHOTO
THOA JIONACTH B IJOCKOCTH BpamIeHAA P’i HExe 1-#i rapMOHEKH, CO-

OTBETCTBYIOIHG HATPY3KH HA JIONACTh H BTYIKRY 6yRyr MeHbmie, 4eM
y BHHTOB MOHEXeHHOH ecTrocTH. OGeceYRTE TAKYI0 YACTOTY MOXKHO
NpH HOABECKe JOHMACTE KO BTYJNKe NPH IOMOIIH BII (pme. 2.5.1,9).
Brarofaps MeHLITEM HArPYSKaM H4 JOMACTH H BTYAKY AOKPHTHIOCKHE
BHHTH HMEKT NPeHMYIIECTBO I6peji BEHTAME NOHHKOHHOH JKecTKOCTH
y TAKeAMX WIH fake cpefHEX Beproxeron. Ilockomsxy coGcTRenHAd
qaCcTOTA P,‘< ®, B cacreme PB — (mosensx Ha semiIe ¥ B Iomere

MOTyT BOSHMKATh CaMOBOSGYKRamwmEecs KoNeOAHEA THIA ¢BOIAyMI-
HHil» pesoHaHc. J[f EX YCTPaHeHHA B KOHCTPYKIHE BEHTOB C BII
BKIIOYAIOT YOPYrofAeMudEpPYOIHEe 3JIeMeHTH, NOBHIIAIIEEe YACTOTY ‘

cobcrBenENX KoeGammili nomacreit ormocETensro BII mo sHaveHEK -ﬁ,"

H ymeaRumBaomue AeMndEposamEe KoxeGammi.
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JloKpaTEUYeCKEe BEHTH HMEOT GOXbIIHEe HPOHMYIIECTSa HO cpas-
HeHHIO ¢ JIPyTHMH THOAMH BEHTOB. JHAUETeALHO® YAAJGHHE cobcTren-
HO#l YACTOTH OT FapMOBHK Bo3Gyxnenus (ocoGeHHO OT 2-#) cEmxawT
HAarpy3KE B IUIOCKOCTH BPANIGHHA H& HOPAJIOK IO CPABHEHNM C BHH-
raM¥ NOBHIIEHHOH ’KecTKocTH. B 0o6iacTH MEpBHX TPeX FAPMOHHK OC-
raores, Kaxk ® y HB, ToabKO 4acTOTH IMAPHAPHOr0 TOHA B NJOCKOCTH
pamaxa. Harpyskm Ha nomacth TAKHX BMHTOB HamGoiee HE3KH, HX
MOKHO CPABHHTH ¢ Barpyskamm Ha somacrs HB, uro moasoaser cosparh
caMHe JIerKHe JOMACTH [0 CPABHEHHI C APYTHMH TANAME PB. Can-
JK@HHEE MACCH JIONACTA TPHBOJHT K YMOHBIIOHHI NEHTPOGERHOH CHIH,
meficTByIOIeli HAa BTYAKY BHHTA, H ABIAETCH HEOGXOEMBIM YCJIOBHOM
ansg obneruenma PB.

Hasmee 9acToTH COOCTBeHHHX KoaeGaHHM JOmACTH B IIOCKOCTAX
BpalieHHsA ® B3Maxa y BHHTOB C BIII npaxkraYecKm HE S3aBHCHAT OT
yria YCTAHOBKH JONACTH, T.K. B 9TOM CIyJae MEKXY HEMHE OCTaeTcd
Jumb caabag cBASh OT IEHTPOOEKHHX CHIL. ’

B03MO/KHOCT, IPEMEHATH HA TAKAX BHHTAX MAJLeE 3HAYCHHA KOM-
meHcaTopa B3Maxa YCTPaHSeT OIACHOCTH aBTOKONeGammel, a TaKKe
yMeHbIIAeT KAYATENLHO® [BH/KGHHE B OIIl, uro yupomaer CO3AaHHE
nogmenaaxkos Ol (mam TopcEoHa) ¢ MaxoR Maccoli ® GOoAbIIEM pe-.
cypcou. Hanmume BII m pemndepo yMmeHpmraeT AHHAMHEYeCKHe oepe-
rPysKE B XBOCTOBO# TPAHCMHCCHH HPH PESKHX IepeRAaJAKAX nepanek
BO BpeMs DASBOPOTA HA pPe)XEMe BHCOHHH, & TAKIKe OpE YBeNHYOHEH
yri0BO# CKOPOCTE BHETOB. JT0 CHEIKAGT MAcCCy TPAHCMHCCHE H XBO-
CTOBOH GAJIKE H CMATYAET OTPAHHYEHHS IO CKOPOCTH NOPEKIAAKRE Ie-
panei. B oramume OT APYTHX THHOB BHHTOB prGpanuE xBoCTOBO# Ga’km
[PAKTEYOCKHE He BH3HBAIT HANPAKEHHR B IUIOCKOCTH BPAmeHHA XoO-
nacreii. B pesyabTate 3HAYHTENLHOrO CHHKOHHA HArPY30K B IIIOCKOCTH
Bpamenns ¥ obxerdeHHs nomacteli EX Pecypc OHpefelfeTcA HAIpsIKe-
HAAME B MIoCcKocTH TArE, Kak y HB.

[IperMymtecTBa JOKPATHYECKEX BHHTOB HPOABJIAKTCA CHAbHee IpA
yBeJHYGHHH DPa3MepHOCTH BepTOXera.

VYuopyrocts B BIIl Taxxe moMoraer pemaTh opobneMy yCTpaHEHHA
ynapos jsomacreii mo ymopam BIIl mpm mamenenEnm YraoBo# CKOPOCTH
BHHTA, CBA3AHHYI0 C BEPTHKAJBHHM DACIIOJIO}KEHBEM ero ILIOCKOCTH
Bpal{eHAA.

K ocob6emnocram smatos ¢ BIII caegyer oTRecTH yC/HOKHEHH® KOH-
crpyknun m3-3a Hammyma BII = ynpyrogeMnHEpYIOIMHEX SJIEeMOHTOB, &
TaxKe HeoGXOAEMOCT: BHOOpa mapamerpos, oGecneYHBAOMHX HOAAB-
JeHHe 30H HEYCTOHRYHBOCTH <BOSAYIIHOIO» PE3OHAHCA.
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V poxprrrueckrx PB B nporecce PacKpPYTKH H CHEJKeHHSA YraoBoi
CKOPOCTH MOKeT ' HMeTh MeCTo TaK HASHBAGMH <IpPABETANHOHHEIHY
pesomarc (pEc. 2.5.2). SroT pesoHAHC HACTYNAeT HNPH COBIAJIGHHH da-
cTOTH COGCTBeHHHX KOne0aHEH JNODACTH B MAOCKOCTH BPAMIGHHEA ® C
yrioBo# CKOPOCTHIO PB P 2, BCJIEJCTBHO H3MEHeHHs HANPABJOHHA CHIEI

rsskecru. IIpE BHOOpe mapaMeTpoB PB Heo6x0ofEMO YYHTHBATBH, 9TO
yriosas CKOpOCTh BHHTA, COOTBETCTBYIOIAA «IPABHETANHOHHOMY» Peso-
HaHcy, Moxcer OuTh Gamsxa K yraosofi CKOPOCTH MAJIOro rasa JBHTa-
Teneii, MPE KOTOPOH BO3MOMKHA AAATENbHAA pabora.

} / | M
; i
Nl \\

8) . 6
Puc. 2.5.2. Xapaxmepucmuxu 00Kpumuxeckux 8uHmos:

a — amnaumyda xoreGanud At nronacmu omHOCUMENLRO
66PMUKANBHOZO WAPHUPG NpU €2DasuUMayuORKOMS PE3OHAHCE;
0,6— ¥acmoma epauieHus pyreeozo euxwma
6 — uszubaiowud momesm M, 6 naockocmu epawienus

npu «2pasumayuoHHOM» Ppe3onance

A&

-TIocKOABKY YPOBOHL NEPeMEHHHX HanmpAxeHBll B arperarax PB
3HAYETENLHO BO3PACTAST NPH HCIONL3OBAHNH SaKpYYeHHHIX nomacrei,
a HCOHTAHEA He BHABHAN CYN[ECTBeHHOrO BINAHHA 3AKPYTKE aonacrei
‘Ha MOMIHOCTH, norpeGasemyn PB, nexecoo0pasHHM MpefiCTABAACTCH
npEMeHeHHe IIOCKHX momacreli (HCXORA H3 TOXHOJOTAYOCKEX H IPOY-
HOCTHHX cooGpaxcenmit). 1 ‘

Ha oTRensHHX BEpTONETAX BMECTO PB npemenserca (peHecTpoH,
— MHOTOILIACTHEIE BHHT, MOMEMEHHHE B CHENHANLHO ‘cnpodrnEpo-
_ BaHHO® KOJNBIO. '

Mo cpasmenun ¢ PB ¢enectpor mMeer paj IpeEMyIeCTB.

— BHHT B KOJbI¢ M6H6® OHACeH A oﬁcuymnanmero MepCOHAJA;
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Puc. 2.5.3. KoKCmpyKxmusHO-KUREMAMURECKAR cxema enecmpona:
1 — oO6mexamenb emyaxu;
2, 7 — 6an U MEXQHU3M YNpGSACHUSR OOWUM WA20M BUKMA;
3 — nodWUNKUXY KOPNYCa 0Cee020 WAapHupa;
4, 10 — mopcuon; 5 — xopnyc ocesoz0 wapHupa;
6 — xopnyc y2r060z0 pedyxmopa; 8, 9 — noeodxu ynpasneHus;
11 — xuav; 12 — cmaGuausamop; 13 — pyav;
14, 15 — xopnyc u euxm genecmpona
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— HaJHYHEE IOYTH OCEBOro MOTOKA HAa BXope ¢emecTpoHa NO3BOMASAET
yOpOCTETS BTYAKY BHEHTA, MCKIOYHB IAPHEPHEE COOXHHEHNSA, KpPOMe
ocesoro (B OCeBOM IIAPEEDe HCHONLYETCH TOPCHOH); ‘ .

— He Hy)XeH IPOMEXYTOUHKE PeXyKTop, T.K. OCh denecTpoRa, Kak
[PABEIO, PACHONOKEHA HA OCH YBOCTOBOTO BAJa;

— BYORHAA YAcTh Koabna (peHecTpoHA npodrampyerca TakEM 06-
pasoM, 9TO COSRAETCA NONONHETONLHAA TArA.

OcHOBHHKM HeoCTATKOM (heHeCTPOHA ABIAGTCA SHATHTENLHO Goxnn-
[mas MOmHOCT, HoTpefiafeMas EM Ha PeKHMe BHCEHHA BEproneTa H
Goxpmoe ASPOREHAMEYECKO® CONPOTHBJIEHHe Kopmyca denecrepoHa Ha
pe;KEMeé TOPHSOHTAJNLHOIO HOXETa. Jlonacr® ® xoabno ¢eHeCTPOHA BH-
noxamores ¥8 KM. KomcrpymposaERe BTYAKE B jomacred denecrpona
AHANOrHYHO MNPOIEcCYy KOHCTPYHPOBAHEA 3KECTKOTO MHOIrOJIONAacTHOro
MAapIIeBOro BHHTA.

Ha pHc. 2.5.3 mpejiCTaBIeHO OfHO W3 BO3MOMKHKX KOHCTPYKTHBHHIX
ojopmnennit erecTpoHa. '

TlepcIeKTHBHEM ABAfETCA CIOCO06 KOMIEGHCANMA DOAKTHBHOIO MO-
menTa HB sa cuer COSfaHEA NOMEPEeYHOR a9pOARHAMHYECKOR CHJIH HA
XBOCTOBOH GagKe BepToNeTa C CHCTeMOH CYNOPIEPKYJALHH. - '

I'taea 3. CHCTEMA MEXAHHYECKOI'O
YIIPABJIEHHNA BEPTOJIETA

Ipomecc HsMeHeHHA CHJI H MOMEHTOB, ofecmeymBAIOMIAX MOJNET
BepTO/eTa IO BANAHHON TPAGKTOPEE, HASHBAIOT YNpasAcrueM, & KOM-
IJIEKC COOTBETCTBYION[AX YCTPOHCTB COCTABJIAGT CUCMEMY YNPABACHUSR
(CY) (pme. 3.1.1).

VnpaBneHEe BEpPTOJETOM MOXKET OCYMIeCTBIATHCA:

— HOIOCPE[CTREHHO JETIHKOM;

— JeTYHKOM, & TAKIKO MEXAHH3MAMHE H YCTPOHCTBAMH, CIYKAIAME
Aaa obnerdeHma mpomecca YNPABJeHHA H YIYUNIeHHA ero Kavecrsa
(momyaBTOMATHYECKAA CHCTEMA); . '

— CHCTeMOH, B KOTOpoii CcOSfiaHEe H H3MOHEHHEe YNPABIAKNIAX
CHI H MOMOHTOB OCYIIECTBJAETCHA KOMIJIGKCOM &BTOMATHYECKAX YCT-
poiicTB, 8 ponb JNETIHKA CBOJHTCA K OTJA&[Ke STHX ycrpolicts B Ha-
GMIOfeHAI0 33 IPABRAABHOCTHIO MX PaGoTH.

CY BeprozeroM COCTOMT M3 PYYHOro E HOKHOTO YNPABIGHEA.

Pyunoe ynpasacnue UPeRHASHATOHO A BOSNGHCTBEA HA ABTOMAT Ile-
pexoca (AII) HB m paspeisiercA Ha yNpaBjeHEe ofmuM marom . (ympas-
nemme moxnemuoli cmnok HB mo ock Y) B NAKANYECKEM IIAroM HB
(mpogonbHOE H IOIEPETHO® YNPABIEHHe OTHOCHTENLHO ocelt X m Z).
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Puc. 3.1.1. Ynpasnenue sepmoaema:
a — cucmema ocell sepmoaema; 6 — ynpasaerue oCWUM UA2OM;
8 — npodoavKoe ynpasaenue; 2 — NONEPEUHOE YNPasAerue;
@ — nymesoe ynpasaenue
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VYnpasnense OOmEM INAroM IeTYEK OCYMIECTBIfET HPH NOMOIM
pHIvYATa, PACIHONOJKEHHOrO CleBA OT Hero. YIDABIGHHE NHKIHIGCKHEM .
marou HB npomssofaTcA mpaBoi pyKoOi.

Hoxcnwx ynpassenuex cospaerca MoMenr M y OTHOCHTONLHO BOp-

THRAIBHOH OCH BEpTONeTAa H OCYIIecTBAAETCA IyTeBoe ynpasiemme (pui-
ckanse). Ha meprozere opHOBEHTOBOM CXOMH IyTeBOe yNpaBJeHHEE IIDef-
HASHAWGHO JJA H3MeHeHHs obmero mara PB, ma Bepronerax coocmoi
cxeMu — pas AuddepennmansHOoro maMeHeHms obmero mara HB.
[IsHeREe pyK E HOr JeTYHKA NIPH YNDPABIOHHH BEPTONETOM CO-
OTBETCTBYeT eCTeCTBOHHHM pedaexcaM wenosexa. IIpu nepemewenuu
pysxu eneped, m.e. om ce6s, BePTONET ONYCKAeT HOC (MOABAAETCA IH-
KAPY®OI@# MOMEHT TAHTaKa M, OTHOCHTENLHO OCH Z) H YBeJIHYHBAET

FOPHSOHTANLHYK CKOpOCTh moxera V, npn HOBHINGHHH MONHOCTH

HABHTraTeNs,
IIpu deuxcenuu pyuxu nasad, m.e. Ha ce6s, MOABAACTCH xa6pnpy-
jomu# MoMeHT M, H ODPOHCXONHT COOTBETCTBYIONIee ABH/KEHHE BEpPTO-

JleTa Hasap (nnepen XBOCTOM),

/Jsuxcenue pyusu 6480 BHSHBAET JEBHA KpeR nep'ronen (orHOCE-
TeIbHO OCH X ) H IpH YBOIHYeHHH MOIIHOCTH JBHIATOAS. — IOJET
GoKOM BJIEBO BROAL OCH Z. [[pmiKeHHWe PYYKH BIOPAaBO BHSHBaeT mpa-’
BHi KpeH H mojger GOKoM Bnpaso.

JlBm:KeHEeM neBO# HOTH BIEpPef BOPTONET IOBODPATHBAETCA HAJEBO,
IpaBOH HOTH — HAIIPABO.

3.1. TPEBOBAHNA, IIPEXBABJIAEMBIE
K CHCTEME YIIPABJIEHHA BEPTOJIETA

Bubop Toit mAM HHOH CHCTeMH YHOPABIGHHA HJIA KX . COYETAHHSA
3aBHCHT OT cnenudEYecKEX OCOGEHHOCTeH BepTONeTOB.

OcHoBHO# safavell KOHCTPYKTOpa ABJAAeTcA cosgaHEe Taxoi CV,
KoTopas HamGoJee TOYHO OCYIIECTBAAOT KAHOMATHYECKYIO CBASH MEKAY
KOMAHAHHMYA DPHYATaMH H OPraHAMHE YNPABJIGHHEA. JTa 3aKa9a 3HAYH-
TeNBHO YCIOKHAETCA IPH YBeJMUEHHH NONETHOR MAaCCH BEpTOJNeTa H3-
3a pocTa HArpysoK Ha OPraHH YNpPaBJGHHS, a TAK)Ke BCHIO[CTBHe yBe-
NMYEeHAA PACCTOAHHA MOXKAY KOMAHJHHIMH DHYAraMHA H opramum yo-
paBJeHHAA.

Jleramk B ofmeM ciydJae pemaer JBe IO CYMIeCTBY paumne‘
3aa9YH: OfHA H3 HHEX — CTAGRIMSamEA IONOKEHHA BepTONeTa B IIPO-
CTPaHCTBE; BTOpPAA — YyOpaBieHHe TPaeKTOpHel moxera Beprodera. Ha-
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#60z00 SPPEXTEBHIM CPEACTROM YAYUNEHEA YCTOAYMBOCTH Bepromera
¢ mapexpusiM: HB shasercs cucrema anroMarmuecxod crabmamsanmm,
HASHBAGMAS ABTOHIJIOTOM.

Bruouense asrommsora, B CY Beprosera HpoHSBOXETCS IO T.H.
Arddepernmansuof cxeme (pmc. 3.1.2). B srok cxeme mpmmenswrcs
pyneBHe HPEBOAH, paforanimme OAHOBPEMOHHO KAK OT CHTHAJNOB aB-
TOIIHJNIOTA, TAK H OT Bosfelicrema netymxa. IIpm amddepernmansuom
BKINYeHEE DPYJEBHX MAWINR DHYAr YNPABAGHHA, BaNnpEMep, PYUKa,
MO’KeT GHTh HeNOABHKHHM (HJIN NOPeMEMATHCA HeTYHKOM), B TO Bpe-
MA KaK COOTBeTCTBYIIHE OpraH YIpaBJeHHA HESABECHMO OT DPYIKH
OTKJIOHAGTCA IOJK BO3NEECTBEEM CHIHAJNOB ABTONMAOTA, HO €r0 MAaKCH-
MaJbHO BO3MOKHOE OTKJIOHEHHWe OGHYHO OrPAHHYOHO [HANASOHOM IIH-
puHOE oKoio 20% mnoamoro xopa.

=
sm- “+;.ml E
6 -1 [\

Puc. 3.1.2. Bxaouenue asmonuroma e cucmemy ynpaenexus
no duggepenyuanvnoil cxeme:
1 — my@pma asmompummepa; 2 — 3azpysounas npyxuna;
3 — pyuxa ynpaeaenus; 4 — pazsumas msza; 5 — cuUn060il YUAUHAP;
6 — asmonunom

B 10 jKe BpeMa AnA GHCTPOrO H3MEHEHHS peXHMA IOJeTA HIAH
OpA OTKA3e ABTOURJOTA JETYHK BCETAAA MO)KET BMENIMBATLCA B yOpas-
JieHEe, HEIOCPeJCTBeHHO OTKIOHAA PY4YKy ympasiaenus. {addepenna-
aJbHO® BKINYEHHe ABTONMAOTA 0GecmeYHBAeT YCTORYHBOCTH Beprojera
Ha BCeX Pe)KHMAX B TeUeHHe BCEro BPOMEHH NOJeTa.

Beprosern, ympaBieHEe KOTODHME HOBOSMO)XHO HJIH BATPYAHE-
TenbHO Ge3 NMpHEMEHEHESA rnnpoycnnn'renen (TY) mam Gycrepos, pommx-
HH EMeTh, KpOMe OCHOBHOR TEJPABIHIECKOH CHCTeMH, KYGHEPYIOIIY.
Ha Bepronerax, ynpasiense KOTOPHMH BOSMOXKHO 6e3 YCHNHTENLHHIX
MEeXaHH3MOB, AONYCKAeTCA YCTAHOBKA TOABKO OCHOBHOMR ycnnn-renmoi
CHCTEMH.
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T'V COCTOHT M3 HCIOJNHHTeNHHOTO MeXaHE3MA (CHJIOBOTO IPHBOAR),
C/leRAImero SieMeHTa (SONOTHERA) H CBASH MeXIy HEME (pHC. 3.1.3).
[Tpm HefiTpaNsHOM NONOKeHHH SONOTHHKA IEJPOCMECh He IOCTYIAET B
CHJIOBOE NEJEHApP M CHCTeMa ocraercA HemopsmkHod. Ecunm caswmyrs
30/IOTHHK, TO OXHA HS NOJOCTeH NHJIMHAPA COGJIHHAETCA C nETaAImeR
MArECTPaNbI0 THEPOCHCTOMH!, & APyras — CO camsuoit. Ilox peficTBEeM
PasHOCTH JABAGHEHE B MOJNOCTAX INTOK CHJIOBOTO NEAMHAPA HAYHeT me-
peMemaThcs, NOBODAYMBAS JONACTh OTHOCHTENLHO OCEBOro MAPHEPA.
OnHOBpeMeHHO CO IITOKOM B TY JKe CTOpOHY Oyjer mepeMemarhcd X
KOpIYC SOJOTHEKA (97epes MeXaHETeCKYI0 o6paTHY® CBf3h), CTPEMACH
CHOBA NEPOKPHTH IHTAINIYI0 H CIHBHYIO MAracTPaim. Ecnm neramk
BJAH ABTOMMJOT IEPECTAHYT CMEIIaTh 3OJIOTHEK — OH OCTAHOBHTCA.
TakaM 06pasoM, KakaoMy IIONIOKeHHIO TATH YNPABJIGHHS 30JOTHHKOM,
a CleOBATENLHO, H PYIKH YNDABJGHHSA, CBASAHHOM C HHEM, COOTBETCT-
ByeT cBOe IOJIO)KeHHe HCIOJHHTeJHHOr0 MTOKA.

1
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Puc. 3.1.3. IIpuHYuURUGNLHGR CXEMA PAOOMbL ZUOPOYCUNUMENR:
1 — pyuxa ynpaerenus; 2 — 0zparuxumexrs xoda soromuuxa;
' 3 — z0n06xa I'YV; 4 — 30x0mHUK; 5 — CuA080U LUAUKIP;

6 — nopuiens CUR06020 WimoKa

v rsra\|

Ha BepToerax BO BCeX KaHAJAX HPAMEHAIOT HeoGpatEMy0 Gyc-
TEPHYI0 CHCTeMY YIpPABJGHHA. YCHAHA, BOSHEKAKIIHG B NPOBOJK® Y-
paBJIeHMA OT NIADHEPHHX MOMEHTOB HA OpPraHAX YNPaBJeHER, He mepe-
RAIOTCA HA PHYATH YHDABNGHHS BEPTOJNETOM, T.K. NENNKOM BOCHPEHEMA-
orca T'Y. Jlan uMmurammm ycuamli OT OPraHOB YHPABNGHHA B CHCTEMY
BKJIIOUAITCH 3arPYsOuHEe MOXAHHSMH. B 9TOM Ciryuae mANOT mpeopone-
BaeT ycHAHe HE OT IIADPHHDPHHX MOMEHTOB jomactedl, 8 OT CKATHA RAN
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peUTmUnEn mp/JKHHEH 8arpysouHoro Mexammsma (pmc. 3.1.4). K 3a-
IPYs0RROMY YCTPORCTBY NPECOSREHAETCA T.H. MOXaRNSM TPEMMEPHOIO
sdPinve. Tipn. BRADYGHNN STOT0 MeXAHN3MA CHEMAOTCH (IO JKENAHHI
NEAOTE OPR JAMTONLHOM NOXeTe) YCHANE ¢ PYYRE (mepanm).

a)

Puc. 3.1.4. Cxemvi «asmompumMuposaruss;
a — CXEMQ €A8MOMPUMMUPOSAHUSY C NPUMEHEHUEM INEKMPOMEXGHUIMA:
1 — 326XMpOMeXanu3IM ¢ camomopmossujelics yepssaunold napoll;
2 — xoHuesble ebixmouamenu; 3 — MpUMMEPHAR KHONKA;
4 — pyuxa ynpasnenus; 5 — nPYXUKHbIL MEXAHUIM
"6 — CXeMa ¢aGemoOmpUMMUPOSARUSY C NPUMEHEHUEM
anexmpomazrumnoll mydpmos.
1 — anexmpomaznumuas mydma; 2 — MpPUMMEPRGR KHONKG;
3 — pyuxa ynpasaenus; 4 — NpyXUHHBIL MEXARUIM

JIodTH B ynpaBiNeHHE HeGIaronpEATHO BIMAKT HA YHPABIAEMOCTH
peprosera. Ecam mMeercs MoPT HA yIaCTKe MEMKAY pyuKoit ® soxor-
gakoM 'Y, To mocjie CTParHBaHHA PYYKH 30JOTHHK HePeMEeCTHTCH JHIIb
nocae BwGopa modra. Ilps Hammumm mofra Mexpy PYIKoE H 3arpy-
309HLIM MEXAaHH3MOM JICTIHK OLIYTHT YCHJIHO OT IIOCIAG[HEro yKe mocie
HAauaja MOBOPOTA JIONACTEH H PearnpOBAHEA BepTOJera. JTO HapyIIeHHe
YyBCTBA YUPABJIGHHA MOJKOT BHBBATH PACKATIKY BepTonera.

TosBneHEe UpPesMEPHOro CyMMapHOro jaldra B IPOBOJKEe yHpas-
NeHAA MOKOT IPHBECTH K CAMONIPOHSBOJLHOMY NEPeMeIleHHI yIpas-
NAOIAEX 30IOTHAKOB M BKAwvenEIL I'Y.

B CY Beprozera goskna Gutb oGecneuena He3ABECHMOCTS JleHCTBEA
DpPOAOJLHOr0, MONEePeYHOro, IyTeBOT0 YNPABNGHHA H obmero mara HB.

PexoMenjiyercA He HPEeBHIIATH CAGAYOIEX 3HAYCHHH OTKIOHOHHSA
PHYArOB ympaBieHHA: , v

+ 170 MM — pansA OPOROALHOrO OTKJIOHEHHA PYYKH;

+ 125 MM — fuA DOHEPeYHOr0 OTKIOHEHHA PYYKHE;

+ 100 MM — pAJA OTRKJIOHEHHA mMejamel.
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B cEcTeMax IPAMOro YIPABJNEHHS JETYEKY NPHXORATCA npeopoze-
sarL We TOibKO MapEEpHHE Mowment or jomacred HB = PB, mo =
_TpeHse B0 BCeX INAPHHDHHYX YaJax CHCTOMHL. IIpn BeoGparmmoMm Gyc-
‘TOPHOM YNPABNGHME JNETYHK NPEOfONeBaeT YCHAHA TPeHHS B yaiax
yONpéBNeHNs, YCTAHOBAGHHHX JO SOJIOTHHKA, M YCHIHO TPOHHA B 30-
‘normmke. Pexomengyercs, Iro6H YCHIHA HA OpraHAX YNPABNOHHA, HO-
spefmie Aas IPEORONEHHA CHJI TPOHHA B CHCTeM® YNPABNGHHA, He
‘mpeBHIIANE BeNHYEH, yKasaHHWX B Tabm. 3.1 ‘

Tabauya 3.1
Yerama rpenms, H
Kanan ymopasieHHSA
M oaxy g <°7T 57< M pay panS 19T
TIpopoasamil 5...7 10...15
TMonepeynnik ) 3.5 7..10
Iyresoit 15...20 30...40

Jlna BepTONETOB MAKCHMANLEOH B3NeTHOMH Maccoit Gomee 15 T po-
NYCKAOTCA HECKONBLKO Goabmme SHAYOHHA CHJ TPOHHA (mo 25—30%)
IpH MAKCHMANBHHX YCHAMAX Ha PyYKe YNPABICHHA B NOfAJNAX B CIy-
uafx HONHOTO HX OTKIOHEHHA OT CPEeAHEro HOJNO)KeHHA IPH HEHTpaiL-
HOM NOJIOKeHHHE TPHMMepa.

Jlas obnerveHus NEJAOTEPOBAHHS KOJNKHO OGECHOYHBATHCH CaMO-
I{eHTPEPOBAHEE PLIYATOB IPOJOIBHOTO H NONEPeTHOro yNpaBieHus:. Be-
JAYEHA NPEABAPHTONLHON 34T/MKKE NPY)KHHH 3arpysovHOIO MeXaHH3-
Ma [OMKHA NPEeBHIIATh YCHNH® TPeHHA NPHMEPHO HA 20%.

Vcanss Ha pHYAr HPOROABHOTO YNPABIGHHA IPH BHIOJAHEHHH yC-
TAHOBHBIIAXCA H NEPEeXOAHHX Pe)XKEMOB B CIYIafAX OTKAsa ABHraTelf,
OCHOBHO# THJPOCHCTOMH, ABTONEJIOTA H TPHMMEpAa He JOMKHH NpeBH-
mats Gomee wem Ha 30% peKoMeHAyeMHe 3HAYOHHA MAKCEMANLHHX
yemnmit (raba. 3.2).

Tabsuya 3.2

MaxcEManLHAS H3NETHAS MACOR, T

5 15 30 50 100 -

Beamumna ycmams, H

P 60 70 85 | 95 10
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MaxcEMANBHEE YCHJNHS B HONGPOTHOM H IyTeBOM KAHANAX oOupe-
HeAADTCH COOTHOMIOHHAME

- P_=05-0DP,;
P,=@0-25P,.

Jlepopmanmsa Posensxa B APYrax gyacrell Bepronera, N0 KOTOPHM
EJeT MPOBOJKA YNPABJGHEHA, He JOMRHA BLISLBATH RONOAHATOALHEX
ycmamii Ha pyIRe H JQARIAX.

V3-3a ynpyrocra (moseisKa HOABIACTCH BO3MOKHOCTh BOSHEKHOBE-
HEA HeJONYCTHMHX aBTOKoneGammii B CHCTEMO MeZanuYECKas npoeodxa
— 3040MHUK — 2UudpoycuAsumEsL — ynpyeui grosesnac. Boamokuoe
A3MeHEeHHe YCTAHOBOYHHX YIIOB nonacreii mpE fedOpMANEE KOHCTPYK-
nuE AOMKHO AABATh AeMI(HPYOIIHE aspOAHAMEYOCKEE® CHIH HA HB.

Pyuxa ynpasieHHs, HelUiE B PHYAr o6mero mara AOMKHB HMETh
OrpaHEYATENIH CBOHX oTriaoHeHm#. OTDAHEYHTONH CTABATCA HEMOCPeN-
CTBEHHO HA OPraHAX YNPABJeHHA, €CAH B CY mer I'Y, mam ma IV,

MEHEMAIBHAS HKECTROCTh IPOBOXKE YIPABJEHRA NOJIKHA ONPeASIIATE-
cA 3 ycioBEA ofecnedeHEA Gesomacmocte or (pnarrepa somacre HB m
PB ¥ NOABEYKHOTO ONEDeHHEsA, & TAKKe H3 YCJOBHA OTCYTCTBHSA OIACHHX
B OTHONIGHEE IPOYHOCTH BRGpanmi B caMoli IPOBOAKEe YIpABJICHMA.

Vrae OTKIOHGHHA KOMAHRHHY PHYAros yIpaBleHHA ROJKH
aMeTh samac, T.e. OmTh Gonbime, WeM tpefyerca mo pacuery HIH BKC-
NepAMEHTATLHHM AAHHHM.

Bce puvarZ B TATH YOPaBjleHHA B KabHEeTe MOKHH GHTL pacmono-
sKeHH TAKEM 06pasoM H BMerb Taxym gopuy, 4106 HO CTeCHATH JBHEIKe-
HES MeTyEKa mpu pabore, He MeNIaTh eMy BXOJHTh B KaOHHy B IOKHJATH
ee. Ilefam HOYKHOIO YIpaBJeHHA B KabmHe AOIKHH JOIMYCKATH peryis-
POBKY HOJ POCT JeTIHKa, KPOMe TOro geoGxopEMo ofecnedsTs YRoGCTBO
OCMOTpA, MOHTA)RA H JleMOHTAKA JieTaioll H ATPEraToB YIPaBIEHRS.

Kampan gerans CY pomxsa GHTH CHPOSKTEPOBAHA taxaM oGpasom,
ur06H NpefOTBPATHTH 3AKNAHHBAHHE, HCTHpDRHHEe H B3ajleBaEHE BCJeEJ-
cTBEEe BO3JeHCTBEI Ipysa, MACCAKHDOB, HE3AKPEIIGHHEIX npeAMeToB
HJIE 3aMep3aHHs BJATH.

3.2. TEHAEHIAA PASBHTHSA CHCTEMBI YIIPABJIEHHA

Ha Bepronerax NpHMEHAETCA TEJPOMEXAHHTECKAA CY. Ilpemmyme-
CTBeHHOe NpHMeHeHHe I'HAPONPHBOAOB o6BACHAGTCH TeM, 4TO B COBpe-
veHHOH TeXHEKe HeT Goiee COBOPHIGHHNX CHIOBHX IPEBOJOB 1O pad-
BHBAEMOMY YCHINI H MOIHOCTH HA 6HHMIY maccH. OpHaKo HaJAYAE

117



mexapEIecKol mpoBopke B CY cosgaer mexstit paj npobnem, CBASAHHEX
¢ obecnevenieM SPGHEKTHRHOCTE YNPABIGHHA TAKONLIX BEPTONETOB:

¢ yBeJHUeHHEM DA3MEPOB BOPTONETA YCIOKHAGTCA H YJUIEHAGTCH
MOXAHHUECKAd MPOBOJAKA, YBOAHIHBAIOTCH TpeHEe B NIADHEDAX 6€ dJe- -
MEHTOB, YIpPYTOCTh, MIOPTH H, COOTBETCTBEHEO YMEHBHIAGTCA TOTHOCTH
ynpannenEsg. BospacraHEe ympyrocrs IPOBOAKE H nodToB OTPHNA-
TeIHHO CKASHBAGTCA Ha YCTOHYHBOCTH H APYTEX IApaMerpax rEApPOHpH-
BOJOB;

msraGHNe fAedopMAIME KOHCTPYKIEE MOryT OPEBOAHTL K HOABJIE-
HE JOKHHX YOPaBAAIIAX posjielicTBE Ha THPONDHBONX;

MeXaHEYecKas IPOBOJKA YBeJHYABAeT rafapHTH H MacCy CHCTOME
ynpasieHns B BpeMs ofcayXHBaHEA.

CoBpeMeHHas TeXHHKAa pacmojaraer JAPYrEMH, 6onee mpoOCTHMH,
qem MeYaHEYecKmit, cmoco6amm mocrpoenma CY BeproneroM — BIEKT-
PEYECKEME NECTAHIMOHHKIME IPOBORHHME CHCTOMAME.

K npemMymecTBaM 8neKTPOAHCTAHIEOHHLIX CY otHOCHTCA CIBNY-
1o1mee: )

TOYHOCTE Nepefavl YIPABJAIOMEX CHFHANOB Ha CHENAMHE SIeMEHT
I'V He 3aBHCHT OT PasMepoB BepTroJeTa; ’

OpA NpaBEABHOR YCTAHOBKE AATIMKOB, CHTHANH KOTOPHX yIpaB-
agwr paGoroi BNeKTPONECTAHIAOHHON CHCTOMH, E3rEbHEe KonebaHHA
BeproXeTa, Kax YHpYroi KOHCTPYKNEH, He OKASHBAWT BIMAHEA HA
paboTy TEAPONPHBOAA H ABHKGHHe nonacrelt; '

pesepBHPOBAHHE SACKTPEIECKOH FACTH BAE6KTPOAHCTAHRIHOHHOM CE-
CTeMH TAKEIHX BEPTONETOB, MOCTPOGEHOR Ha COBPOMEHHHX HI6MEHTAX
9MEKTPOHMKE ¥ BIGKTPOMEYAHHKH, H6 HDPHBE[eT K 3aMETHOMY YBOJH-
yermo raGaparos m Maccw CY mpm cymecTBeHHOM NOBHINGHEE 66
HaJIeKHOCTH. - ‘

B ToM cayuae, ecnm saexrpopucrapnmonnas CY me o6ecneunnaer
TpeGOBANEA HAJEKHOCTH, HPEXYCMATPHBAIOT 60 Pe3ePBEPOBAHEO Mexa-
HHYeCKOM IPOBOAKOR YHpaBleHHA HIH npyro# He 'snempnecnoi cl'j..
creMoii. DNEKTPEYECKO® METAHHE SICKTPORECTAHNMOHHOHK CY pommuo
EMeTh De3epBHDOBAHHG, HCKINYalomee MONHOE 06ecTOYHBAHNS, OCHE
oHA He AyGAMpOBAHA MOXAHHIECKOH IpOBOAKOK. DIEKTPOAMCTAHINON-
aue CY, Hmcmoxpayomue craGoTOUHNE CEFHANE (ecnm OEN He pesep-
BHPOBAHH MOXAHWIECKOH IpOBOAKOMH), ROMKHH COXpaEET: paGorocne:
coGHOCTP B YCHOBHAX PAasAHYHONO PORA BHEMIHOro hoaneicqu (ma-
NpHEMep, SMEKTPOMATHHTHHX -moNell, CTATHYECKEX PASPAROB, - YAAPOB
MoXEH#, BAGpanEi B T.JA.). ‘
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3.3, KOHCTPYRTHBHO-KHHEMATHIECKHE CXEMEI
YTIIPABIIEHHS BEPTOJIETA

Tangsas cXeMa YHPABICHHS OfHOBHHTOBOTO BepTozeTra IOKasaHA

GuHe DENOTA YCTAHABAHBANTCA KOMAHJHHE DPHYArH: PYIRH
gikasdecxoro ‘M obmero miara, a TaKKe MORAIH. JRna ynpasieHEA
jinmrarexnum, TopMosou HB, ocramoBoM ppErateselil B HORAPHHME
KpaHaME 8 KaGHHe PajMemalTCA PYIKE BCIOMOTATEALHOTO yHpaBie-
HHA.

B KaxgoM KaHANe YNDaBIGHHA BEPTONETOM YCTAHOBJIGH Iy, aa-
rPySOYHHE B TPEMMEPHHH MeXaHH3M. VYupasnenne HB ocymecrsas-
eTcA NpH TMOMOIE KHHEMATHYECKOro MeXaHH3Ma AlL

T'Y ynpasaenns HB ycramasimsaworca, KaK IPABENO, HA Kaprepe
raaporo pepykropa. TakmM oGpasou ofecnmedmpaercs Gonbmas xecr-
KocTh ysaoB Kpemiemma I'Y, KoTopas HeoOXOAEMA AIA HCKIMYCHHA
apnenns asrokoneGammi B3 CY. I'Y B nemm ympaBiaeHEA PB raxxe
pasMemaeTcA B PeXYKTOPHOM OTCEKe. Mposopka or I'Y po PB o6nrano
BHIDONHAETCA TPocoBolt E ¢ GoapmmMm Yopamu. Tpocosas IpOBOREa,
KAaK TpaBmao, AyGIEDOBaHA, YTO MOBHINAET HAREKHOCTE YIPABJIEHHA
¥ IKECTKOCTh IPOBOJRKH. ,

C yBenHUeHHEM Da3MepOB BepTONeTAa neiecoo6pasH0 YMOHLIIATH
IPOTAKEHHOCTh CHJIOBOE MPOBOAKE YIpaBieHHA PB, pacmomaras I'Y
¢ aBTOHOMHOH THAPOCHCTeMOH HAa HOPOMEIKYTOTHOM PefyKRTOpe.

Ha pmc. 3.3.2 nprBefileRa KHHEMATHIECKAs CX6Ma YIPaBICHHA HB
TaKXe OJXHOBHHTOBOTO BepTozera. XapaKxTepEoll 0COGEHHOCTEIO BTOH
cxemi sBaserTcs cmoco6 ycramoskE I'Y 5 ocHOBHOM rEAPOCHCTEMH, &
TaK/Ke HAJHYEe BTOPOM IPyNNH BCHOMOTATeALHBIX I'V 4, 7, 6, croM-
HOHOBAHHHX COBMECTHO ¢ DJIGKTPHYGCKEME DYyJNeBHMH MAIIEHAME AB-
rommnora. Tpa 'Y ynpasnesua HB paGorawor coBMecTHO IPH yIpas-
JeHNE OOmEM IIArOM: J{BA — COBMECTHO B IIONEPeTHOM YNDABICHHH,
B DPOROJABHOM YIPABJIeHHA — ORHH. .

'Y B profi cHCTeMe HMEKT yBeJHYeHHHHE paGoumii XOX CHIOBHX
IITOKOB, a B IPOBOAKY YNPABJIGHHA BBE/IGHO KHEEMATHEYECKO® ycTpoii-
cTBO, OOecIeYEBAOIIEe PA3elbHOe YIPABICHHE NEKIEYOCKAM H 06-
mum maroM HB.

Tlono6Has KEHEMATHYECKAA CXeMa OTIMIAETCA TeM, YTO H3MEHOHHe
o6mero mara He BH3HBAET HEKEJATEILHOIO HAKJIOHA All, xak B mep-
BOM cxeme. B 9Toll cXeMe HMEeTCA BO3MOKHOCTh BBECTH HYKHEE 3a-
pacaMocts oriiaoHenssa AIl or o6mero mara, MOMOralIiEe H3MEHHATbH
B JKeJaeMy® cTOpoHY GanaHCHpOBOYHHE KPDHBHE Beproiera. B uwacr-
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Puc. 3.3.2. Cucmema ynpasnenus eepmonrema S-58:
1, 2, 3 — mszu om puivaza o6wezo wiaza, npodoabHOZ20 U NONEPesHo20 yn-
paeaenus coomeemcmeenno; 4, 7, 6 — I'Y ecnomozamenvroll 2udpocucmesvs
coomsemcmeenno; 5 — I'Y ocrnoenoll 2udpocucmemn :
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HOCTH, ¢ yBeAHYeHEeM ofmero mara ORHORpeMeHHO orkzomsercs AIl
or cebs E Baemo. B pesymsrare GalaHCHDOROYHAS SQBECEMOCTL IpO-
JONLHOTO MOJNOKEHHA DPYYKH YIPABIGHHA IO CKOPOCTH HOXeTa’ Ipa-
GamskaeTcs K AMHEHHOR, a B IONEPeYHOM HANPABIGHHE 0AaAaHCEPOBOM-
HaA KPEBAf IPAKTHYOCKH He EMeeT HAKIOHA. Jro CYmMECTBeHHO yAyd-
maer pabory aBTOmmIOTA HA Beproxere. : ;

Ha pmc. 3.3.3 nokasaHa KEHeMATHYeCKas CXeMa YNDaBIeHHA CO-
ocHoro Bepronera. Hecymas cEcTeMa HpefcTaBifeT coboli ABa COOCHO
pacuonoxensnx HB, EMemEX pasnuvHOe HANDABICHHe BPAINEHHA.
Ona mnpefHASHAYeHA AAS COSNAHHA HeoGXofmMoli NOXbLEMHOK CHIH,
rOpESOHTANEEOR TATH JIA HOCTYNATENLHOrO ABHKGHHSA, & TAaKKe JiA
yIpaBleHHA BEPTONAETOM NO TAHTAXKY, KPeHY (C IOMOMEI COOTRETCT-
syomero Haknona HB)  no xypey (¢ momomsio paddepennuansuoro
E3MeHeHHs o6mero mara pepxmero ® HmkHero HB). Bce cucreMu
yIpaBieHHES BepTojiera HEe3ABHCHMHL.

Puc. 3.3.3. Cucmena ynpasaenus coochozo sepmoaema Ka-26:
1, 2, 3, 5 — IV nonepeunozo u npodOALHOZ0 YNPAEALHUSR, YNDASIEHUS o6-
wWuM u OuddepenyUAAbHEM UIAZOM COOMBEMCMBERKO; -
4 — mpocosas nposodxa YNnpasAcHUS PYASMY 6EPMUKAALHOZ0 ONEPEHUR

CHCTeMH NPOOALHOTO H IONEPEYHOr0 YNpABIeHNE CBAIHBAKLT
 PYUKY DEKIHYECKOro IIAra ¢ ABTOMATAMN IepeKoca.

CHcTeMa ITyTEBOrO YNPABIEHHA CBASHBAET REHOMATHMECKOR Membo
IIeflaNiE myTeBoro yupaBieHEs ¢ sonactamr HB m pyasum Bamparemms
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XBOCTOBOTO omepenus. [[as moxydeHHs BHCOKHX XAPAKTCPHCTHK myTe-
BOf YCTORYHMBOCTE Beproiiera HAa PeREMAX HOJETA ¢ HOCTYHATeNbHOR
CKOPOCTHI0 KHJH BEDTHKANBHONO OHGPEHHS YCTAHOBAGHH HOX YIAOM K
IPOXOALHOE OCH BEpPTOJeTa XBOCTHKAME HAPYXY.

Paccrosame Mexpay HB Bubmpaercs B3 ycnoBEsa ofecmeueHHs He-
o6xoguMoro samaca Ha BX cOaEKeHHe, HPHE KOTOPOM HCKINYaercd co-
ynaperne (cxiecTHBaHHe) jomacreli BepXHero M HH;KHero BHHTOB Ha
BCEX PO)RHMAX IIONETA.

C6nmmenne nOnAoTed HA COOCHOM BEPTOJeTe IPOHCXORET HO Ce-
AyomuM npEuEHaM. PazHoe HampaBieHEe BPAIEHAA BEPXHEro H HEX-
mero HB npmBogET K pasiMIHLIM 3aBasaM TOJAbNAHA BHHTA, & CHEN0-
BATENbHO, B K YMOHBINGHHI0 PACCTOAHHA MEXAY KOHIAME Jomacred
Ha ompejenenHoM asuMyre . IIpm nuddepennmanrbHoM H3MEHEHHH
ofmero mara BEHTOB ¢ HOMOIIbI0 Hefanell ynpasiaeHEs IPORCXOAHT
yMeHbIIeHHe IIAra JONIACTeH OJHOTO BEHTA (M COOTBETCTBEHHO YBEHH-
YeHHe IIAra JOMACTeH APYroro BEHTA), HPHBOAAINEE K TOMY, 9T0 KOHIN
aonacreil cOamRanOTCA. .

JIpyrEME DpHEYAHAME, BAMAMIGEME Ha COXM:KeHH® aomacresi, AB-
JAIOTCA HSMOHEHHe MAXO0BOTO [BHKGHHEA NDH YUOPABNGHHE NHKIHYe-
CKHM maroM, a Tamxe ympyrme gedopmanmm momacreir HB. Ilpm ym-
pasnennn HB peamymBa cOAM’KeHHA 3aBHCHT OT CKOPOCTE HEPeKISAKE
OpPraHOB yOpaBACHHA.

Vopasnenwe HB Beproiera cOOCHOE CXeMH HMeeT CBOE KHHOMATH-
YecKHE M KOHCTpPYKTEBHEe ocoGemHocts. Ha xomomwe HB (pme. 3.3.4, a)
ycramasampanrca awkaEk 11 m pepxumit 4 AIl Hmxami AIl pacmoxa-
raerca Ha, Bany £ Haj BepYHell YacTh0 KOpHyca pegykropa I Hemoc-
PeACTBeHHO WOJ| HEKHEM BHEHTOM, BepxuE# AIl ycramasamsaercs Ha
Bany 7. O6a AIl coemmusamTca Mexpy coGoi TpeMsa HAPEHPHEIME
TAraMa, 00ecHeYHBAIIHEME MJIOCKOCTE HX BPAMEHAA NapaielbLHO
KPYT APYTYy, 9r06H He CO3XABATH MOHONHHTEJBHOIO MAXOBOTO ABHKE-
HEA JOnacrei.

Mapannensnocts miockocrei BpamenEs AIl mpEBopET K TOMY,
uro npm amwbou Hakaone HEkHero AIl wepes mapHEApHHE TATE Ha-
pannensHo emy Bakaomsercd H Bepxmmik AIl. Ilocroarky Bepxmmi
n smxapid HB BpamawoTca HaBcTpevy APYT APYTY, TO HApanIeabHO®
pemxenme AIl mpm npOAOALHOM YHpPABIGHEH BEPTONETOM OCYINECTB-
JifieT HX HAKIOH CTPOTO OTHOCHTENLHO OCH, MEPIeHAMKYAAPHOH upo-
JIONLHOM IUIOCKOCTH BepTOXieTa, & IPH NONEPeYHOM — NONepeIHOR
IJIOCKOCTH BEPTOJeTa.

, Hoasymkr wonomxm HB 2,5 (pmc. 3.3.4,6) mpepmasmaveHH ARJA
ynpasieEEsa o6MEM H IEXKIHYECKEM maroM ero xomacreii. PaGora moux-
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Puc. 3.3.4. KKC KOMOHKU HECYUSUX 6UKMOS COOCHHIX 6epmOAemos:
_ a — xoaoxxa HB:
1 — pedyxmop; 2, 7 — 6an HUXHE20 U 6€pXHE20 HB; 3, 8 — msza AL,
4, 11 — AIT eepxnezo u nuxnezo HB; 5, 10 — emyaxa eepxnezo u HUXHez0
HB coomeemcmeexno; 6, 9 - noasywxa eepxnezo u Huxnezo All;
12 — mexanusm o6uiezo waza; 13 — Mexanusm Oupepenyuarsiozo waza;
6 — KUHEMAMUYECKAS CXeMa KONOHKY Hecyujed cucmembi eepmosema Ka-25K:
1, 4 — emyaxu HuxHezo u eepxtiezo HB; 2, 5 — HUXHAR U 6CPXHAS NOASYWKY;
‘ 6,7—upmuauuuxuuaAII;3—cemdmoxacuxuux;
8 — mexanuam obujezo u oughgpeperyuarsiozo waza
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MeHOWEN PTEX (IAroB mOxasama ma pmc. 3.3.5. Byrsamm
0BosHAYeNH INAPHEDH B NPOROXKe YUPABJEHMA OT -
ayimxn 2 x pryixe 3 m zomacrn 4 HB. Ilpx mamenonmE
Py - TIOASYUIXA HSpeMemaeTcs BJIOAL OGN €r0 Baja H Kavaixa
HIXS NOBOPANBAETCA BOKPYT CPeAHero mapuspa B, memss Taxmu
eramopounstk yrox sonacrs 4. Hamenenwe ycranosouHOro yria
) OfHOBpeMeHHO Ha Bcex Aomactax. IIpm murmEve-
£X0) ESMEHOEEN mara Aomacrell DONSYMIKA OCTAETCA HENOABIKHON, a
‘aakzon All ‘AMSHBAYT -NOBOPOT KATANKE OTHOCHTONLHO HEIOXBHJKHOIO
maprnpa J{. TIonopor KauaJKE BHSHBACT NERIETECK06 H3IMEHOHE® HIara
zonacred NpPE BPAIREHWR. B 38BHCHMOCTH OT HARJIOHA ATl :

S

T 4 Puc. 3.3.5.
Kunemamuuecxas
CXeMa ynpasneHus
«AIl — noasyuwixa — puivaz
nosopoma aonacmus
COOCHOZ0 8€pmoAema:
1 — asmomam nepexoca;
2 — noasywxa;
3 — emyaxa HB;
e 4 — aonacmy; A, B, B, I, J —
/ WapHups;
5 — xavanxa

= et [

f=Rhf----4

XapaxTepHHM [ifi YUDABIGHHA BOPTONETOM COOCHOK CXeMH . ABJSA-
eTca MexaHE3M obmero u gEpPepermmaibroro mara (MOJIII). MO
npeHASHAYEH A7 OEOBPEMEHHOT0 H3MEHOHMSA IIara aonacreit BepxHEro
1 amxeaero HB (pme. 3.3.4, 6, mos. 8). Msmenenne mara aonacreit 06oEx
BHHTOB B ORHY CTODOHY (yBeiHdeHHe HAH YMHBINGHHe) HASHBAGTCH u3-
Menenuem ofujez0 wasa, 8 HSMEHOHHe LIArA JOMACTeH BEPXHOro B HIUK-
Hero BHHTOB B PA3HHE CTOPOHH (YyBeJHYeHHe HA ORHOM H yMOHBINIGHHe
Ha JipyroM) — OudPepenyuasbibin UsMEHEHUCM.

NladdepennuansHoe H3MEHeHHe MAara BHHTOB IPOH3BOJHTCA BO3-
neficTeEeM mejanell Ha pessGoBoil crakaH ¢ NeBOd H [paBoil Tpamere-
BpaabHOE peasGoll, PACHIONOKEHHHY B BepXHOH B HE)KHOH ero 9acTH.
IIpr nosopote pe3sGoOBOro crakaHa BOPABO IR BJAEBO BHYTPH HEro
IPOECXOART COMEIKeHHe HAH YAAJeHHe BOPXHEro M HHJKHOro pesn6o-
BOTO CTAKAHOB. BHyTpemHHe pe3b6oBHE CTAKAHH HMENOT NUIHIEBHE
BeHIH, KOTOPHe (PHKCHpPYOT EX or mposopaumBaHmsa. Ilpm Beprmraisn-
HOM NepeMEIIeHAH pesbG0BOr0 MeXaHHSMA MEHAETCHA o6mumit mar xo-
nmacTei#i BHHTOB.
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Ilpe noBopore pess6oBoro craxama BOKPYT cBoell OCH BHYTpPeHHHO
pesnboBHe ¢TAKaHH, mepeMemasch B PasHHe CTOPOHH H3-3a pAsamy-
HOT0 BAaNpaBiIeHHA 'rpanenenua.ubnoi pessOH, MEHAWT peddepennu-
ansEmk mar nomacred HB.

3.4. KAHEMATHYECKAS CBfI3hb KOMAHJHBIX PBIYATOB
C ABTOMATOM HEPEKOCA ‘

Onenka NeTHHX KA4eCTB Beprojera HENOCPOACTBEHHO cBASAHA C
BJMYEHON M YAPAKTOPOM H3MEHEHHA OTKJIOHeHHH pHYAroB ympasie-
HES, HEOOXORMMHX A obecneveHHA PABHOBOCHA BOPTOETA Ha ycTa-
HOBHBIIEXCS PpeKEMAxX HONeTa. He6onnmoe OTKIOHOHH® PHYATOB H
ycmnEsa, HeoGXOEMEE JUIA BTOTO, & TAKIKe IIABHOE H3MEHOHHEe OTKIO-
HeHHs PHYATOB IO CKOPOCTH MOJeTa, YTy CKOJNLKOHEA H OpHE H3Me-
HennE o6mero mara HB B SHAYHTENbHOH Mepe HIPeRONpefeNAT WHO-
JIOKETENLEYI OMEHKY HEJOTA)KHEX KawvecTs BepToiera.

PasHOBecHe CHJI, AGHCTBYIOIMX HAa Beproier B IPONONLHOR MAOCKO-
CTH, PACCMATDHBAGTCHA B A5PORHHAMATECKOM PACTETS. PaBroBecEe MOMEH-
T0B, NEACTBYIIIEXY OTHOCHTENLHO IEHTPA MACC BEpTOTeETa, COBMECTHO C
paBHOBecEeM GOKOBHYX CHNI OTHOCHTCA K ofnactE safay GaJaHCHPOBKH
BOPTOJNETA.

lo pesyanTaTaM a3pORHHAMHTECROTO paciera H pacuera GanaHCE-
POBKE BeproieTa, B YACTHOCTH, ONPE[8NAIOTCH OTKJIOHEHHA OPTraHOB
yupaBsieHHEA BepTOJNeTa, noTpe6HHX NS CTANHOHADHIX yCIOBHi mO-
aera (pEc. 3.4.1) (yras OTKIOHEHHA KOJRNA ATl B DpogoABHOM %
H NOmepeYHOM 1) HANDABNEHHH, & TAKKe o6mE# mar nomacred HB
z PB ¢). v

Mpr pacuere GanaHCHDOBKH, HAPARY C onpejeeEHeM MONOKEHEA
AIl ® mara PB, HaxopATCA NMONOKEHEA PYIKE YHPABIEHHA H nepaned

., bs | g Ha BCeX PeEMAX noJieTa.

TMonosenHe PYIKH YUPARIEHHA ONPEAGNAETCA HE TOXLKO OTKIOHE-
e AT Ha YIAH % goux B T goux+ OHO SABHCHT TAKIKG OT redopmanmm
JIEMEHTOB CHCTEMH YIPABIGHES, & JIA BEPTONETOR ¢ ABTOIEAOTOM,
BRIOYHHKM no fguddepeEnnaNLHO CXeMe, — OT TePeRATOYHEIX INCON
aBTONENOTA i, W KOMIGHCANHOHHOr0 AATIHKA i, (omeCh X pory ;¥
N youx — YFIH OTKIOHOHHSA ATl, cooTBeTCTBYIOIH® ummrynm nn-
JAEYIECKOTO H3MEHEHHA IMara B KOMJIEBOM CeWeHHH nonac-’rei).
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Puc. 3.4.1. 3asucumocms omxaonernus All u yzaa ycmaroexu aonacmel PB
om nepemeujerus pysxu u nedaneil ynpasacnus daa eepmorema Mu-6:
a — npodoavHOE YNpASACHUE;
0 — nonepexxoe ynpasaexue;
é — nymeeoe ynpasaerue

B rakEx CECTeMax yupaBiemms orkiomemms AJl saBmCHT Kak oT
nonoxeHEA PYIKE ., TAK H OT HONOKEHEs HCHOXHHTOALHOTO MEXa-

mmama asronmxora |, Hampamep, pas MPOROALHOrO YHPABAGHEA

X xoma™= iglat izalzar

e i, — mepefaTOYHO0® THCIY CY; i,, — UepeiaToTHOe gacao CY
yepes aBTONBIOT. '
O6HYHO HCIONHATENHHHH MEXaHH3M ABTONMIOTA HA PeKHME BH-

CeHEA JIOTIMKOM YCTAHABARBAGTCA B HOHATPAILBOE NOJOMEHHO (ment-
pHpOBaHE® IITOKOB PYJIEBHX IPHBOMOB aBTOIHJIOTOB).

B CVY =Beprosiera, rje uomepevHOe OTKIOHeHHE AIl sasmcmT OT
OTKIOHEHHEA PYYKH IEKAHYECKOrO mara B PYUKH ¢IIAr-rass, OTRIOHE-
HEe PYYKH NOMEPeYHOTo YIPABJEHHA ONPEMeNATCA MO $opuyne

| = _ izomlom
£= M xoux i .
s
3pecs I, | ym — OTKIOHeHHE pydeK nmomepevHOro yHOpaBjJeHHA H YO-
paBJeHHA OGHIAM UIATOM; iy i gom — HEPEAATOUHEIE OTHOIIGHHA CO-

OTBETCTBYOIHX KAHAJNOB YIPABJAEHHSA.
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o Hono;néune PYIKE LEKIHYECKOTO YUDABIGHHS C YY6TOM ynpjmi
_medpopMaINE pHYara NOBOPOTA JONACTH, HapyxHoro xoaena All =

APYTEX BIEMEHTOB Ompefeadercd mo Qopuyxe
My M

Xp= X roun~ Cynp; Mp= Mxoua™ Coup’

. me My, M_, — MOMOHTH OTHOCETEJILHO oceit nosopora AIl, cospa-
paeMsle NOPBHIMHE FAPMOHHKAME IIAPHAPHOTO MOMOHTA JONACTH 32 OffHH
o6opor; C yap — YKECTKOCTL IPOBOJKH YOPpaBJIeHHA,

CaZa

C yup = :
ymp 2(1{“,/1,}2

rAe z, — 4ECNO Jomacreli; ¢, — JKECTKOCTh CY npm Harpy:eHHH
JOMACTHE MOMEHTAMH, HSMEHAMEMHECA IO NepBOH rapMOHHKe, HIpH-
BefleHHAA K OCeBOMY WMAPHEDY; R, — Pajgayc HAapYKHOTO Koahna
All; I, — mnnedo puvYara HOBOJKA JIOMACTH OTHOCHTeNLHO 0CeBOTo
IMapHHEpA. ‘
M3-3a ynpyrocTH MPOBORKH YNPABNEHHA TAKKE HMETCH DasnEdyEe
B NONIOKeHHH mMejaied | , M WTOKA yOPABNEHHS MAroM PB. HecrrocTs

saementos CY onpepensercd NPH JAETHHX HECHOHTAHHAX BEPTOJOTAa.

3.5. PETYJIATOP B3MAXA

Komnencamopox esmuaza BasHBaercs KEHeMar#ecKas cessb (puc. 3.5.1),

ofecmeTBAIOMAS ABTOMATAYECKOS YMOHLIIOHME YIJIA YCTAHOBKH Joma-
CTH IpH B3MAY6 BBEpX M YBeNHYEHHE 6r0 NPA ONYCKAHHH JIONACTH.
KomnencaTop BsMaxa xapakrepEsyerca Koahdmmmenrom mpomopnmo-
HaNLHOCTE k= tg G, B BHpakenEE A= - kA B . Or ompepenser ms-
MOHEHHE yria YCTAHOBKH JIONACTH HA BEJHYHRY A ¢ OpPH H3IMCHeHHH
yraa ssmaxa Af. Yroa ¢, onpefenserca JNHHHeH, COeNMHAIIMEeR map-
HED NOBOAKA JONACTH C cepepmrod I'III.
'~ Ecum paccmarpmBats HB mpm ycnoBHE OTCYTCTBAA yNpABNeHHA ITHK-
aEYecKEM maroM (Hefitpansmoe monoxenme All), To KosdmmmenTsr Ma-
XOBOTrO XBHXKGHHS GyfyT SaBHCETh OT yria peryasropa Bsmaxa. Ilpm
YIpABNGHHE BEPTONETOM [ ero GalaHCHPOBKE HEOOXONEMO CO3AaBAaTh
onpepeNeHHEe 3HAYCHHA K09(PPHIEEHATOB MAXOBOro ABHIKEHHA.
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Puc. 3.5.1. Cxema U3MEHERUR Y2AQ @ YCMAHOEKU JORACMU Npu ee é3Maxe
nod delicmeuem pezyasmopa e3maxa:
1 — I'lll; 2 — OIII; 3 — nosodox ynpasneHus uiazom sonacmu

Jina mecymel CHCTeMH C COOCHHIME BEHTAMH panGoabmee BAHA-
HEe Ha COMMIKeHHe JomacTedl OKasHBAET 3aBAJ <«TJbIAHA» BHHTA B
cropony Hacrymawomed aomacrs. Heofxopmmo Tax pH6HEpaTs yroa pe-
ryasTopa B3Maxa, Yro6H NOAYIHTh MHHHMAILHO® 3HAYOHHO rosdpdpm-
[MEHTOB MAXOBOr0 ABHEKeHHA IPH HeHTPANIEHOM IOJOKEHHH AIL

3.6. KOHCTPYKTHBHO-KHHEMATHYECKHE CXEMBI
: ABTOMATOB IIEPEKOCA

All npenc'ranmie'r coGoff KMHEeMATHYOCKEA MOXAHH3M, COCTOAMEE
¥3 HeBPAIMAMINErocA H BPAIAMErocA Kojen, COefEHeHHHX MEHKAY
co6oit mogmennmxkoM (pEc. 3.6.1). Bpamamomeecs KOALNO HDPECOeAR-
HfeTcA K pHYAraM JIONACTH NpH HOOMOIH TATH M KpPenETCA K Bany
'HB Ha yHEBepCANLHOM IMapHHpe (KappaHe) WIE maposoii omope. Ec-
nu, Hanmpemep, mpE momomam Tar I (pmc. 3.6.2), maymmx OT PYIKH
ynpasnenus, o6a konbna (Hespamawmmeecs H Bpamanmeeca) HAKIO-
HETh B ILIOCKOCTH ZY, T.e. IOBEPHYTh HX BOKPYT OCH Z, TO OfHOBpe-
MeHHO HAKJOHHM ILIOCKOCTh BPAIIEHHA TOYEK, B KOTOPHX TATH 4 Ipm-
coepmuens K AIl. 9T0T HAKJIOH NPHBOAAT K MHKARYECKOMY H3MOHEHHI
yria ycraHOBRE Jjomacrelf, T.K. TATa 3a OJEH o6opor HB Gyper, B
3aBECHMOCTH OT 83HMYTANLHOIO NONOKeHEH, NOJHEMATL HJIH OHYCKATH
KOHeI PHYAra JONACTH H, TAKEM 0GpasoM, MOBOPAYHBATH JOMACTS OT-
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K rare mpo-
JOJIBHOTO
yIpaBJieHus

(7

K tare momepeunoro
8 ylpaBJIeHHS

K pyuxe ynpaBieHuS
o6mmM nraroM

Puc. 3.6.1. KCC AIT xorvyesozo muna na xapdane:
1 — puiuaz ynpasaerus oOwWUM wWazoM; 2 — XOAbYO kapdaxa;
3 — xponwmeiln; 4 — nodwunnux; 5§ — WAUY-UWADHUD;
6 — eHewHee 6PAULAIOULECR KOMBYO; 7 — MAZa YNPASAEHUSR WAZ0M AONACTU;
8 — Hespawsalouieecs xoarvyo; 9 — noasywxa; 10 — onopa

HOCHTOJLHO 6@ NPOAOALHON OcH (0CeBOro IMApHHEpa). YTOl YCTAHOBKH
nomacTE B 3TOM ciayvae mpm Mamom Hakmome Al c¢ pocraroumod cre- -
IeHBI0 TOYHOCTH MOKXHO BHPASHTL TaK:

9= Qg+ @4y COSY+ @, siny.
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