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YAK 629.7.13.01.001(075.8)

KOHCTpYKIUHA fi NPOYHOCTL CAMONETOB M BEPTOAETOB, BocK o060 fi-
HEK M. C, Jlarocwk [. C, Muaenvkun 10, X, Mup-
To8 K. I.,Ocoxun 0.1, Ckpunka M. JI, Ywaros B. C.,
Qepnenke XK. C. Han-so «Tpancnopr», 1972 r., crp. 1—440.

B yueGuuke u3naraerca NOCHEAOBATENLHOCTH NPOGKTHPOBRHUR H HO-
CTPOAKH JETATENLHEIX aNnnapatoB; paccKasHBaeTCs 06 YCAOBUAX HX Ha-
rpyXeHud, BEIGOPe palHOHANBHEX (OPM H CHAOBHIX CXeM; paccMaTpHpa-
10Tcs o6iine BONPOCH KOHCTPYKIMH, HPOYHOCTY H PabOTH OCHOBHHIX H&C-
Tefl JIETATENLHHX AaNMapaToB, ¥X HAASKHOCTH, KUBYYECTH | spder-
THBHOCTH.

YueSuuK COOTBETCTBYET HpOTpaAMME Kypc2 KOHCTPYKUMM H IIPOYHOCTH
JIRTATENbIIbIX AITAPATOB, YCBOEHHME KOTOPOH HeoOXO[HMO IAS NOHHMA-
HUR ¥ DaspeuieHus BONpPOCOB KOMCTPYKUHH H NPOYHOCTH CAMOAETOB H
BEpTOJETOR, MOTYUIHX BCTPETHTHCH B MPAKTHYECKON AEATENbHOCTH HHXKe-
HEpa-MEXaHHKa [0 SKCNAYATALMH JETATEJbHHX ANNApaToB M OBUraTeseil
FpaXJaHCKON aBHALMH.

YueGHUK HallicaH NpenoAanBaTesiAiMH Kadelp KOHCTPYKLHM U IIpod-
HOCTH NETATENbHLIX annapatoB Puimckoro ¥ KueBCKore HHCTHTYTOB HH-
MKEHEPOB rpaxaauckoit apnauus. Ou NpeaHasHaveH AJA CTYICHTOB BY30B,
& TaKXe MOXeT OhTbh HCROJB30BAH JIETHHIM H HHKEHEPHO-TeXHHUYECKHM
COCTABOM HpOHSBOACTBEHHHX noApasnenenuil. Puc. 260, rabar. 14,
buba. 14.

BBegenne, ra. 1—4, 6, 9—[4 wamucasm M. C. BockoGofiuuxk,
10, O. Munensksit, K. I, Muptos, HO. IT. Ocoxun, M. JI. Ckpunka o
B. C. Yuwakop; rnapad 5, 7 u 8 —T. C. Jarocwox, K. JI. Muprop,
I TI. Ocoxun, M. JI. Ckpunxa, B, C. Yuakop #1 K. C. Uepuenxko.
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BBEREHHUE

§ 1. SAIAYH U NOCTPOEHME KYPCA

Kype KOHCTpYKUHSI H NpPOYHOCTb JICTATEAbHHIX AlNIapaToB -— NPHKNAXHAR HHXe-
HepHas AuciMnuea, B HeA u3naraoTcs 3aKOWH KOHCTPYMPOBaHHS CAMOJIETOB H Bep-
TONETOB H METOZH ONpefcieHHs HX MPOYHOCTH. .

B nactofumeM y4eGHHKE HpHBOAATCA MaTepHAJNH 9TOH AHCUHIIIHELL, HeobXOIHMEE
ANSl HIDKEHepa-MeXaHHKa [0 3KCNAYATAUHM JIeTATeJBHHIX AanlapatoB W ABurateied
IpaxjaHcKoR apHanuu.

Jina ycpoeHns nNaHAOH DHCHHIIIMHBEL HYXHO SHAHWE KYpca OCHOEB AaBHANMHOHHOA
TeXHHKH, KOTOpLfi YHTAETCA B MEPBOM ceMecTpe. B HeM ocBewlaeTcs HCTOpHA paasH-
THA FPaKOAHCKOA ABHAUHM, INPHBOLHTCA RAACCHPHKAUMA JETATEeNbHLIX ANNapaToB,
pacckasbiBaeTcs O Haubonee cCOBPEMEHHWIX KOHCTPYKUHAX CAMOJETOB M BEPTOJIETOB,
MOKA3LBAIOTCR NEPCIEKTHRH HX Pa3BUTHA.

Doablioe 3HaveHwe AN NOHMMAHHSK BOMPOCOB KOHCTPYKUHH M HPOYHOCTH JeTa-
TEJbHHX anflapaTos HMeeT NPEABAPHTENLHOE H3YUeHHE TAKHX HHXKEHEPHBIX AWCLMITIHH,
KaK aBHAMATEPHANOBEACHHE, CONPOTHBJICHHE MAaTepHanoB, AETAJM MAWIHH, #3POAMHA-
MHK2 ¥ Ap. B sTHX uHengx WeoOXOAMMO TaKke 3HaHHe oflpefleieHHHX pasjeliioB Ma-
TEMATHKH H MEXAHHUKH,

[ockonbKy Kype KOHCTPYKuHH H NpORHOCTH JieTATEALHHX ANNAPATOB MOMET YH-
TaTbCA NAPAANEALHO C KYPCOM Z3DOAMHAMUKH JIeTaTeLHMX allllapaToB, HJH € HEKO-
TOPLIM oOnepe:KeHueM, B yieOHMKE YIeNAeTCH AOCTATOYHOE BHMMAHHE DACCMOTPEHMIO
A3POAHHAMHEECKHX OCHOB KOMMNOHOBKH JIETATEJBHEX aNNAPATOB.

Han nyumero noHuManms paGoTH gacTefi JeTaTeabHOro annapaTta BONDOCH KOH-
CTPYKUHM ¥ IPOYHOCTH H3NaraiTcs coBmectHo. PaGora KoHCTpyRusH B pAZe chyuaes
TIOSICHAETCA NDH NOMOUH HPHGAHKEHHBIX PUEMOB pacdeTa.

Ipu wsyuennu wacredt neraTenpuoro anmapaTa CHaY4Ja PaccMATPHBAITCH TeX-
HUuecKye TpeOoBAHHA W IPUHEHITLI KOHCTpYHPOBAHHA ¥ paciera NpOYHOCTH, 33TeM Ha
Gase 3TOro M3yqaioTcA OGpasLM KOHCTpYKLUHL.

B cBASH ¢ 3THM MaTepuan y4eOHHUKa H3/araeTcs B TAKOR nocAe fOBATENLHOCTH,
COOTBETCTBYOIIEA BPOTPaMMe TOCTPORHHA Kypca:

1) ycnoBua Harpyxemns JMeTaTefbHBIX angapaToB;

2) KOMCTPYKUMH ¥ NMPOYHOCTH Kapkaca;

3) KOHMCTPYKuMA u IPOYHOCTH CHCTEM H MeXaHH3IMOB;

4) BolpockH HPOEKTHPOBAHHA H OLEHKA 3(PPEKTHBHOCTH NeTATeNbHBIX annaparos,

§ 2. BKCNNYATANUOHHO-TEXHHYECKME TPEBOBAHHA
K IETATEJIBHOMY ANNAPATY

Hns cosnaunn noBoro JIETATEALHOrO annapara HeoGxoauMa deTKan GopMynupos-
Ka -rgeﬁonauuﬁ, KOTOPHIM OH JOMKER yAOBJETBOPATE.,
TPEGOBANNAX NOMKHW GLTL BCECTOpPOHHe yuTeHH COBDEMEHHH ypOBeHL pas-
:H'l'gﬂ ABHAMHOHHON TeXHUKM ¥ NepClIeXTHBE e cosepiieHcTBoBanAn. [Ipoaymamocers
00OCHOBAHHOCTD 3THX TpeGoBanwil HEOGXOAUMBL AN OGECTIeUeHHs HOJNOTO COOTBET-
CTBHA eTATENLHOTO allllapaTa ero HA3HAYEHMIO,
cxHx“P“ﬁﬂPOGKTHpOBaHHu TEXHHYECKOE 33fIAHME W CBOJAKA IKCIAYATANHORHO-TeXHHYE-
Tpebosanuii K HoBoMy AICTATENLHOMY ANNapaty paspabaTHBAWTCA OpraHU3ALHE]-
SAKAIUAKOM M COrNACOBHIBAIOTCR € KOHC YKTOpCKuMu (10po.
3Kcn.nya1'auummo-'rexmmecxne TpeOOBAHHR PA3nENRIOTCA Ha ABe TPYNLI:
TpeGiobauua g JICTHO-TEXHVYECKUM JaHHLIM, HATPY3Ke M o6opynoBanuio seta-
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TEALHOTO annapara. OHY OTHOCATCR K KaXAOMY KOHKPETHOMY [IpOCKTHPYEMOMY CaMo-
JIETY M BEPTONETY H ONpeACNASIOTCS er0 HA3HAYECHHEM ¥ BHIMOJHREMBIMY 3a439aMH.

IIpn npoexTHpOBaHHH TPeGyeTes ACCTHIHYTH BOIMOIKHO AVYIIHX MOKazateqed 1o
BaKHEHIIMM JJIR PacCMaTPHBAEMOTO JeTATENLHOTO ANNapata JeTHO-TEXHHYECKHM
AaHHLIM, 3TO AOMKHO OGECTEYHBATLCR MPUMEHEHHEM MepeAOBHX AOCTHKEHHA HayKH,
TEXHMKH H He JOMKHO MATH 32 CYeT HEAONYCTHMOIO CHIDKEHHA KaKMX-subo ApyrHx
noKaaarened;

2) rexuuieckue TpeSoBaHMA K KOHCTPYKIHY. OHH ABARIOTCR Gogee OGuHMH M
MOrYT GHTb OTHECEHH K OINpeflefeHHBIM KJ3cCaM AeTaTeAbHHX anitaparos, Jta Tpe-
GoBaHus OyAyT Aanee PaCCMaTpHBATbCA ApHMEHHTENBHO K H3yUaemMbiM YACTAM KOH-
CTPYKIHH.

KoncTpykusus naavepa camonera u BEPTO/IETA MOXET OHTL pasAeNeHa Ha clefyio
liHe OCHOBMbIE MPyMIEL:

Kapuac: KpuJo, onepenue, (hlo3ensx, KpenaeHus gsurarenedi;

CRAOBIE CHCTEMId N MEXAHHIMLII WIACCH, CHCTEMH H MeXaHHSMBI yIpaBJenus;

KeCbeMHoe 060pyAOBaNHe: BHICOTHOR, NTPOTHBOOGIEACHHTENLHOE U np.

Texnuieckue TPEGOBAHMA K KOHCTPYKIHM MOTYT OHTb KAacCHOUIHPOBaHH Cle-
AyloHIuM O6pasoM:

1) TpeGoBaHHR, BHITEKalmUe M3 Ha3HAYEHNUS KOHCTPYKIHH, BHpaXawlike Heos-
XOLHMOCTDL COOTBETCTBHA KOHCTPYKIMH CBOEMY Hasuavenulo, Hampumep, xpuno pomx-
RO CO3MaBaTh NOABLEMHYIO CHAY, INaccH — peclieynBaTh BOZMOMKHOCTL ABHMERHS Ca-
MOJIETA IO 3eMJe W Ap.;

2) nmpouHocTHHE TPeGOBAHNUR, BHPAKAIONHE HEOGXOAHMOCTE OBECIECHUR HpY HAH-
MEHBIIEM Beceé KOHCTPYKUHH AOCTATOYHOA ee NPOYHOCTH W JKEeCTKOCTH, OTCYTCTBUR
BUOpANUE, HanWIHA AOJIKHOTO pecypca, HafeKHOCTH | HBYYECTH;

3) sKCIAyaTauMOHHHE TpeboBaHWs, HApaBJeHHHE Ha oecneucHHe NMPOCTOTH H
yAOOCTBA TeXHHIECKON SKCILYATALHN;

4) TexHosormueckue TpeGOBaHYR, HANpABJEHHHE HA ObeCIeYeHHe APOCTOTH H Je-
MEBHIHE H3NOTORJCHHA H PEMOHTAZ KOHWCTPYKUMH, NIPHMEHEHHE IPH €€ W3rOTOBACHWH
HefepHUUTHHX MaTepHaaos.

B namewm Kypce npw omucanHu yacTei KOHCTPYRIMH By leM NpuiepXUBATBCA TAKOMN
TNIOCAGLOBATENLHOCTH H3NOKEHWA: 2) HA3HAYEHHE; 6) BaKHeHmIMEe TEXHHMYECKHe Tpe-
GoBakmus, OMpefeNseMHe HA3HAYEHHEM; B) PACCMOTpeHHe KOHCTPYKUHH KaK pe3ysbTaTa
BHIOJHEHHA TEXHHUECKHX TpeBGoBaHHA.

Uem monHee yAOBAETBOPeHH BCe TPeGOBANMA, TeM BbIlle KaYECTBO KOHCTpPYKLHH
AIETATENBHOTO ANWIIapaTa, Tem MeHblUe BOSHUKACT AE(EKTOB H OTKASOB H TEM SKOHO-
Mu4Hee SKCIVIyaTaluMA JIeTATeNbHOTO alilapaTta.

Hago nonuepxnyrts 0co0yI0 BAXKHOCTb GE3YyCAOBHOrO YAOBNETBOPEHHS OlipeaencH-
HOr0 YPOBHA HDOYHOCTHHX TpeGosauuf. Jlan uX BHNOAHEHUA HeOGXOAHMO SHATH CHIH,
AcHCTBYIOLIME HA NETATEJIbHLIC ANNAPATH BO BCEX BOSMOMHMX CNyTAAX AKCIAYATALHH.

TpeGoBanus, MpeALABAREMEE K KOHCTPYKIHY NETATEABHHX aMIapaToB, BO MHOTOM
CBH3AHH MeXAy Co00fi M HHOTAA NPOTHBOpewuBbl. C Pa3BHTHEM TEXHWKHM OHH yT0u-
HRIOTCA H M3MEHSIOTCH.

§ 3. MPOEKTHPOBAHUE, NOCTPOMKA
H 3KCOAYATALMSI AETATENBHOMO ANNAPATA

PaccMOTpHM KPATKO OCHOBHBIE STANH NMPOEKTHPOBAHHA W NOCTPOAKH JAETATENBHOrO
aNnapaTa H ero CpoK CAyXKOB nocie NPUHATHR HA SKCIAYATAUHIO,

1. 3cku3anblfi npoext

[Tonyuas Texuuveckoe 3ajaHye Ha IPOCKTHPOBAHHE JETATEABHOTO anmapara
CBOAKY TEXHHYCCKHX TpeGOBAHHA, ONHTHOE KOHCTPYKTOPCKOE Giopo (OKB) uamexaer
ero OCHOBHblE UePTH, HapaMETPH H BLHITOAHRET SCKHIHE NPOEKT.

JleTHo-TeXHyuecKne CBOACTBA NIETaTeNBHOTO annapata OMPEAENAIOTCR BHOOpOoM:

1) cHAOBO# yCTaHOBKH;

2) suewHedl {aspoannamuyechul) KOMNOHOBKY:

3) KOHCTpYKuMH Ii13Hepa;

4} ofopymoBaHuR,
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ofi YCTAHOBKH H aspo.unnamnuem&oﬁ KOMIOHOBKH NTPHMEHAITCA

r}g%ﬁ:ﬁf&i:ﬁﬂi THKH ABHratesefi 4 HOBefinide Pe3yALTATH aSPOAVHAMHYECKHX

o e auufi. I1pu paspaGoTKe KOHCTPYKUMH IMaHepa u NoaGope oOOPYAOBaHMS HC-

“Cmeﬂ'os-rcﬂ n'ocnennue AOCTHIKEHUSN B 3THX OOJACTAX M YUWTHBAETCR ONLIT HPOEKTH-
moaRay SKCNAyaTauuy NETATENBHHX allapaTos, CXOAHHX 110 HA3HAYEHHIO,

poBaHH¥A # & NPOEKT WHOTAQ paszpabaTHBaeTCH CAHOBpEMEHHO B HECKOJLKHX Ba-

DeRu3INb
pnaHTax.
Pa6oTa KOHCTPYKTOPCKONO 6lopo npu CO3IJAHWH 3CKHIHOTO MpoeKTa BKAOYART

He 3JeMEHTHI:
Meng;{) Lc[;neem.msmme OCHOBHHX U3paMeTpoB JieTaTeJbHOro annapata, sHfop npura-

OBAHHA;
're.neg)ﬂ Saslfg& TKy UepTeXeR ofWwero BuAa, KOMMOHOBOYHOTO WYepTeka, uepTemell

a; .
°meﬁ"a“;}"§£:130c§§séquom uepTeKe, BHIOJHAEMOM B GOJIBIIOM MacmTale, NOKa3HBRIOTCA
OCHOBHHE YaCTH KOMCTPYKU#H, Fpy3H M oGopyAosanue. [Ipu mocpencree storo uepre-
K2 COTNACYETCH HX B3aHMHOE DACIONONKEHHE W YBASHBAIOTCA HHTEPECH BCEX KOHCTDYK-
TOPCKHX Tpynn. KOMIOHOBOYHEMA YepTeX HCHOMAB3YeTCH KAaK OCHOBA NS UEHTDOBKH.
3ajaueil UCHTPOBKH ABAAETCA DasMeuleHWe TPYy30B H uyacrefi, NpH KOTOPOM NoAOKeHwe
4eHTpa TAXECTH (L. T.) JETATENBLHOTO ANNApaTa COOTBETCTBYET TPeGOBAHMAM YCTOR-
YHBOCTH H YNPaBASEMOCTH:;

B) NMpelBapUTENbHBIH aSpOAMHAMMNECKUI pacuer, OCHOB&HHHNA HA AaHMHIX npony-
80K (OOBIUHO OYPaHHYEHHOTO KOAHYECTBA HX);

r) pacyeT HA MpOYHOCTb OTACAbHHWX vacTell (HEMOAHW AAR Haubosee OTBET-
CTBEHHHX B CMLICJIE TIDOYHOCTH qacTefl KOHCTPYKUMH);

A) H3TOTOBJEHHE MaKeTa (B HATYPAJNBHYIO BENHIHHY) Y9aCTKOB KOHCTPYKUWH.
B wmarer BxoaaT xalmHa SKHIaxa, YacTh I1aCCAaKUPCKOr0 CAROHA, IIPHMBIK A10LIHE
4aCTH KpHJIA, YCTAHOBKZ IBHTATENA H 11p. MaKeT NPUHHMACTCH MAKeTHON KOMMCCHER,
B COCTaB KOTOPOH BXOAAT IMAOTH, UHAKEHEDH IT0 0GOPYACBARHMIO ¥ AD.

3exu3nnfit npoext patotnukamm OKD sammuaetcs llepen cneuHanLHOH KOMHC-
cHell ¥ NPHHNMAEETCR KaK OCHOBA JAR AanbHefiued paboTol, ecnH NPOEKT OAOSpeH.

2. Texnuyecknit NPoOEKT W NOCTPOHiKA ONBLITHOrO obpasna

PaGota xoHcTpykTOpckore 6iopo u 3asoxa, CTPOAWErO ONETHLG olpasey Jera-
TEJLHOLO aINapara, BKAOUALT CJIEAYIOLlee:

a} H3rOTOBJEHHE paloynx uepTeel;

6) nposenenue nosHoR TpOrpaMmbl  23pPOAHHAMHYECKHX HCCJSNIOBAHHA M pac-
YeTOoB;

B} pacueT Ha IIPOYHOCTL;

r) NMocTpofika OGMYHD He MeHee Tpex SK3EMILIAPOB JACTATENLHOTO alDapara —
ABYX AN NETHHX HCHBITAHAN M OHOTO AR MCHHTAHHR Ha MPOYHOCTD;

A} UCHHT2HHA KOHCTPYKLHH HA MPOYHOCTD.

3. JleTHnle HenbITAHHS

JleTHHE HCHLITaHNA BEAYTCR B TAKOM NOCAeAOBATEALHOCTH:
a) 3aBOACKHe HCIILITAUKNA;
6) wcnuTanug, NMPOBOJHMEE OPTraHN3auueR-3aKa3TUKOM,
OC/Ie DKOHYAHHR HCTHTAHUA 4 JOBOAKH (ycTpanenus HemocTaTKOB KOHCTPYKIHH)
B Clydae MOAQKUTENLHOTO 38KMIOYEHUR O HX pe3y/nbTaTaX MOXET OLTh NPHUHSTO pe-
wenye ¢ cepufinois NnocTpofike W NPHHATHH HA SKCILTyaTA A0 JIETATENLHOIO allllapara,

4. Cepuiinas nocrpoiixa

ﬁmp;'la(JéK"gﬂTDgOBKOﬁ K cepufinofi MMocTpofike paGoTaeT cepuiimoe KOHCTPYKTOpPCKO®e
CBR3ANIe c)'oc glJOuecce paGoti CKB BHOCHT wHOrA2a naMeHeHHR B_KOHCTPYKIHIO,
B RanbaeRL, ODCHHOCTAMH TeXHONOTHN WITOTOBAEHHR NpH Cepsfinof NOCTPOfike H
ONETHLY o YUCTOM OnuTa sKcilayatauuy. Bee HaMeHeHHS COTMACOBMBAIOTCH C

M KOHCTPYKTODCKMM 6l0pO M 33KAIUHKOM. [Mposonutes nonnmft pacver na

n
agg::gc'rb W BHIIOJNHAIOTCA Bce wqepreH, paspabaTHBaeTCA TEXHOAOTHYECKAA OC-
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IMpueMka roToBHX JeTaTeNLHEX ANNAPATOB TPOHSBOAHTCR NPeACTABUTCARME Opra-
HU3AIUH-32KA34HKRA. Uepes onpefenentoe YHCNO BHMYCKaeMHX JETATENbHBIX annapa-

TOB SKIEMIUIAPH HX NpOXOAAT Gosiee nojvble JIETHHE HCNMWTAHHR W NPOBEPRIOTCH Ha
HPOYHOCTb.

5. 3xcnayaTtauMs neTaTeabHOrO ANNAPATA H CPOK CAyxO6ul

Bo BpeMA 3KCNAYATALUHM JETATENBEHOTOD annapata ¥ TPH Ero pPeMoHTe BeJeTCs

HaOMIOACHHE 33 COCTOAHHEM KOHCTPYKUMY, BHSBANIOTCH JetheKTh H CPOKH HX BO3HUK-
HOBEHHA.

Hnn Gonee pannero o6HApYKeHHS naMeHeHHH COCTOSHUS napKa JeTaTelbHHX amna-
PATOB ONPefEJIEHHOTO THNA B YCAOBHAX SKCMAYaTAlHM HCHOAB3YIOTCA pPeficOshe Je-
TATC/LHEE AUnapaThl, HajAeTasliue Gosblle HacoB, W ANAEPH, (OBHINEHHHA Hajer
KOTOPLIX OMpeAe/IReTCRCnenHanbHOofi nporpaMmon.

Ins yrounenus pecypea niraHepa u 060CHOBAHHS €TI0 npOANEWHSA NPOROAATCH yCra-
JMOCTHHE HCnBITAHMA KaK HOBHIX NeTaTeNbHu X annaparos, TAK H HMEH{HX onpeacneH-
Helt maner. Ha ocuoBamum Takmx wuenwramui YCTAHABAHBAITCH CDOKH TeXHH-
YeCKOro OOCHYMHBAHHA M PEMOHTA, ONPENENATCH HeOGXOLUMHe AopaboTKH (HamMe-
HEHHA KOBCTPYKUAH), HYXKHHIE AR YBCNHUCHAR DPECYpPca OTACNBHHX YacTef.

Cpox cnyXOH COBPEMEHHLIX JIETATENbHHX annapaTos B OCHOBHOM ONDELeNACTCR
SKOHOMHAYECKHMH npHYHHAMY. OGBACHAETCA 3TO CHeAYIOUIHM.

Ecng He BBOAATCA MOAMGHKAnMM, CBRSAHMHE C yAYYIIEHHEM JIETHO-TEXHHUECKHX
CBOHCTRE (3a CUWeT yCTAHOBKH Gojiee COBepLIEHHBIX ABUTaTeNich, yBeNHueHHN YHCAa
ACCAMHPCKHX MECT H mp.), TO ¢ TEUCHHEM BPeMEHH JeTaTeAbWHe annapath paccMaT-
PUBAEMOTO THNA MO CBOWM AAHHLIM 3HAYHTENLHO OTCTEIT OT YPOBHN HOBHX THNOB M
NOSTOMY MEPEBOAATCR HA TPalChl, MEHEE HATPYKEHHLIE.

IMpu GoabioM cpoke cay*6u MeTarenbHOro annapara ypeNIHYHBAIOTCR PACXOAH Ha
PeMOHT, MO3TOMY HACTYNa€T BPEMA, KOr4a Ranbuefilee HCMOJb30BAHHE €r0 H npojJae-

HHE peCypca CTaHOBATCA HEBHTIOJAHHMH H NeTaTeNbHH ATNapaT oOHHMAaeTCH ¢ 3KCONy a-
TALHH,
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YCJIOBHUA HATPY)XKEHHSA
JIETATEJIbHBIX ANNAPATOB

Jlnst oGecnedeHusi 6e30MaCHOCTH NOJETOB KOHCTPYKIAS JeTaTelbHEX
anmaparos NMpexJie BCero NOJNMXHA OHTb JOCTATOYHO IPOYHOM H KecT-
Koif NpH AEHCTEHH Ha Hee HArPY30K, BCTPEYAIOIUHXCS B SKCHAYATALHH.
Heo6x0zUMO, 4TOGH MPOYHOCTE H XKECTKOCTh 06eCTIeYHBANHCh B TeYeHHEe
BCEro CpokKa CJaYKObl JIETATENLHOrO annapara H GHMH JOCTHTHYTH npH
BO3MOXXHO MeHbLIEM Bece er0 KOHCTPYKIIHH.

Jas yCTRHOBJEHHA CBASAHHHX ¢ 5THM TPeGOBAaHHil NMPOYHOCTH H
YTOUHEHHA HX C Y4eTOM Da3BHTHH AaBHAIHOHHOH TeXHHKH B HCCJIeOBAa-
TEJIbCKHX OPraHH3alHAX CHCTEMaTHYECKH BeAyTcst paGoTH N0 H3YIeHHIO
BEJIMYHH, HANDPABJCHHHA H MOBTOPSEMOCTH HATPY30K, NEHCTBYOIHX Ha
YaCTH KOHCTPYKIIHH B YCJOBHSX SKCIYATallHH.

PesyabTaTh 3THX pabor cHCTEMaTHIHPYIOTCS, 0606WIAIOTCS H H3ja-
FaloTCsl B HOPMax NPOYHOCTH JIeTaTeJabHHX ammaparos (cM. § 7 Hactos-
LeH I1aBH).

Bunondenue rpeGoBaHnit HOPM NPOYHOCTH npoBepsieTcd pacyeToM
KOHCTPYKUHH H HCNLITAHHAMH, NMPOBOAUMBIMH B 7a6OpaTOPHSX H B IO-
JeTe,

Ilpu oueHke npouHoCTH AeTaTenbHOTO anmapara paccMaTpHBAIOTCH
CAenyiolHe BUABI SKCILTYAT AIMMOHHKX YCJIOBHI HATPYKEHHSI:

1) MaHeBpeHHEIN NOJIeT;

2) noJjer B HeCNOKOHHOM BO3AyXe; .

3) nBHXeHHe IO A3POAPOMY NPH B3JeTe, MOCAAKe H pYJieHHH.

K ocHOBHHIM HarpyskaM, RefiCTBYIOHIUM Ha YacTH JeTaTeJbHOTO M-
11apaTa B 3THX YCHOBHSAX, MOTYT X06aBaSThCA:

a) HarpyskH OT CHJ M36BITOYHOTO LABJEHHS B repMeTHYeCKHX OT-
CeKax;

6) Harpysku, cBs3aHHHe ¢ KoNe6aHHAMU H GONbIHME nedopManus-
MH gacTed KOHCTPDYKUHH (KOJieOanHA, BH3BaHHEE HEYpaBHOBELIeHHO-
CTBIO NBHTraTensi; KoJeGaHWsA OT aKyCTHUeCKHX BO3JeACTBHi; Hapacra-
Hde Nedopmaunit ¥ koneGanus HECYIIHX NOBEPXHOCTEH NPH B3aHMOMel-
CTSHH A5DONMHAMHUYECKHX H YIPYTHX CHJ U 11p.):

B) CHIOBHe BO3JEHCTBHS, BOSHHKAIOLHE NpH HarpeBe KOHCTPYKIHMH
(B SOHE YCTAHOBKH NBHraTeJst, IPH CBEPX3BYKOBOM noJseTe).

HeitctBue narpysok na KOHCTDYKIHIO NPOABJAAETCH H YUHTHIBAeTCSs
fIPH NpoBepKe NPOYHOCTH PA3AHYHO B 3aBHCHMOCTH OT HX BEJHYHHH H
KO/IMYecTBa nOBTOpEeHHIL

Hau6onbmue Harpyskd, BO3MOXHHE B SKCILIYaTallud, HO BCTpeyalo-
IMHECs penKko, MOTYT BH3BaTh OCTATOUHBIE RepopMaunu u naxe paspy-
lUeHHe KOMCTpyRuuH, Ony NPHHHMAIOTCA 32 OCHOBY NPH OUEHKe Heo6X0-
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Pac. 1.1. Cuxm, npeficTByiollne Ha caMosieT B KPWBOJWHERHOM NojeTe

AHMbIX [Ji5 00ecrieyeHHs MPOYHOCTH Pa3MePOB KOHCTPYKIHH B PaccMaT-

PHBAIOTCA KAK NMPHIOXKEHHBIE OJHOKPATHO.
Harpyskn meHbplIme, HO MHOrOKPAaTHO BCTpEYAIOUIHECS B TeYeHHE

CPOKa CAYIKOH, MOTYT IIDHBECTH K YCTAJZOCTHHIM TOBPEXACHHAM KOH-
cTPpyKuMH. OHH SBASIOTCH PellAIOUHMH TIPH OTpefeeHHH JOJTOBEYHO-
CTH KOHCTPYKIHH.

Hapany ¢ HarpyakaMu npy oueHke IPOYHOCTH AOJMKHH YYHTHBATh-
¢ (paKkTOPH, MOTYILHE MOBJAHATH HA NMPOYHOCTh, JKECTKOCTb M JIOJTOBEY-
HOCTH KOHCTPYKLIHH: H3HOC A€Tanel, BO3AeACTBHE cpennl (pa3Hule BHALI
KOPPO3HH), H3MEHEHHe CBOHCTB MaTepPHANOB OT Harpesa, paiHanHH

HT.II

§ 1. CHIB, JEACTBYIOMIUE HA NETATEJBHHA ANNAPAT

IIpa paccMOTpeHHH cHJ, AeHCTBYIOHIHX HA JeTaTelbHHE annapar unm
el0 YaCTH B NOJieTe H HA 3eMJe, NOAb3YIOTCA MeTOAOM KHHEeTOCTATHKH,
OCHOBZHHHIM Ha NMpHMeHeHnH npaHuuna Jlanam6epa.

Kpatko npuuuun Janambepa GpopMynupyeTes Tak: JBHKYLIEeCH Te-
JI0 MOXKHO paccMaTpUBaTh KaK Haxonsilieecss B PABHOBECHH, eCJIH B YHC-
JI0 JefiCTBYIONIHX HA HEro CHJ BKJIOUHTb CHJLI HHeDIUH.

Iloaw3ysich MeTONOM KHHETOCTATHKH, MOXHO CPaBHHTEJNBHO MPOCFO
OnpenAesiTh HATPY3KH, LEHCTBYIOlIHE HA KOHCTPYKUHIO, HAXOASALYIOCS B
JBHXeHHH, & N0 HArPy3KaM — yCHJHA B ee 3MeMeHTaxX.

[Ipn nposeneHHH pacyeTa Ha MPOYHOCTH BCE CHJH, AHCTBYIOUIME Ha
JeTaTteJIbHBIH annapar H €ro 4acTH, OOHYHO pasaendlOT Ha /BA BHAA:

1) MaccoBble CHJIH — CHJIbI, AEeHCTBYIOIIHE Ha 3JeMEeHTHl MacCH H
NpoNOpLHHOHAJBHEIE Macce, K HUM OTHOCATCH CHJABbI Beca W HHEPUHOHHHE
CHJIBL;

2) noBepXHOCTHHE CHJIBI — CHJIBI, IPAJOXKEHHHE K TIOBEPXHOCTH aIl-
napara. K NosepxHOCTHHM CHJIAM OTHOCATCH a3pOAUHAMHYECKHE CHJIH,
THArA ABUTaredqen, peaklHl 3eMJH NPH NOCAZKe, CHIbl B3aUMOLeHCTBuUs
MeXIy OTHeJbHBIMH YACTAMH KOHCTPYKIIHH.

PaccMoTpuM noctynartesbHO ABHKyHnkcs camoder (puc. 1.1).
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PagHopeficTByiomHe Ry # Ry MOBEPXHOCTHHX H MACCOBHX CHJ, MPH-
JIoMeHHBIX K CAMOJeTY H K HAaXOJSIeMyCs B HEM Ipysy i, NPOAXYT co-
OTBCTCTBEHHO Uepe3 UEHTD TAKeCTH caMojera (. T.) H UeHTP THAXe-
.T.T.).
Cmégﬁgc(ﬂlt anLHHHy Jlanam6epa, moj AeicTBHEM STHX CHJ H CaMO-
JleT u TPY3 MOTYT DacCMAaTPHBATLCH KAK HAXONAIIHECS B paBHOBECHH.
Torja A caMoJeTa B L1eJIOM MOXKHO 3aNHCaTh

RH+RM=03
Rn=_§|\.[, RE=RMs

rae Rq— PaBHONEACTBYIOLIAs NOBEPXHOCTHHIX CHJI, NOJIYUeHHAA CYMMH-
poBaHHeM BEKTOPOB paBHOAEHCTBYWOIIEH a3POAHHAMHUECKHX CHJI H
Tsiru ApHrareded; Ry-— paBHozeficTByomas MacCcOBHIX CHJA, NOJIY-
yeHHas: CyMMHDPOBAHHEM BEKTODOB CHJI BeCa H UHEPLUOHHHX CHI ca-
modera; Rp U Ry— Moaynu (abconoTHHE 3HAYeHHs) BeKTOpOB Ry
H HM.
Jas mo6ore rpysa i, pacnoJoeHHOro B caMoJdere, aHAJOTHYHO T0-

JIYYHM.
Rni = Eui, Rni = Rui,

rae Ry; — PaBHOIEHCTBYIOI a5 TOBEPXHOCTHHX CHJI IPy34 i, pABHAH BeK-
TOPHOH CyMMe peakinHil KpenjeHHs Tpysa; Hu: — paBHOAEHCTEYIO-
Inasg MAacCOBBIX CHJI IPy3a {, paBHas BEKTOPHOH CYMMe cHJH Beca
H CHIH HHEPHHH T'py3a; Rpy H Ry — MOAYAH BeKTOPOB Rp; U Ry
OcTaHoBHMCA HA ABYX Ciyuasix ABHKEHHS CaMOJeTa: B KpHBOJIHHE -
HOM IOJleTe M B TOPH3OHTATbHOM INpPSIMOJHHEHOM paBHOMEpHOM [10-
Jiete. Bynem paccMarpHBare MX Kak JBHXKeHHe MaTepHaJbHOH TOYKH —
LUEHTPpa TAKECTH CaMOJeTa, K KOTOPO# NMPHIOKEeHH BCe CHJIH, 1eHCTBYIO-

lHe Ha caMoJieT. STO COOTBETCTBYET AOIMYLIEHHIO, YTO JBHMEHHe CaMo-
JIeTa NocTynarenbHOe.

OTKYZA CIeAYET, 4TO

1. Kpuso/useitHslii nojer

CxOpocTHEle OCH KOOPAHHAT X, Y, Z IPOBe/ieM 9epes LEHTP THKECTH
camoliera. K 3T0il e TOYKe NPHJIONKEHH MOBepXHOCTHHE H MACCOBBIE CH-
JH (puc. 1.1, a).

IlosepxHocTHele cunu: Y — noxbeMHas cuaa; P— Tsira gBHrares;
Q — 1106080 conporupnente; Z — 60x0Basi CHNA; Ry — P2aBHOAEHCTBYIO-
1129 NOBEpXHOCTHHX CHJI.

accoswle cHiiH: G — pec; F — HHepUHOHHAS CHJNIA; Ry — paBHOZER-
CTBYIOIAsl MaCCOBHIX CH.

3 CXeMH cHJI, IpHBeneHHOM Ha puc. 1.1, a, crenyer
Rn=?+.§+a+-z-; RM=G+F.

[Mosepxnocrn

YO cHny Ry MOMKHO NpeNCTAEBHTL yepes BHIbiBaeMOe
€10 YCKOpeHHe g P P

G

R]I == _"'-a-n.

'
i
i
t
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BexkTop nonHoro yckopenus npmxenus

a=a,+g,
Tlie & — BEKTOP YCKOpPEeHHst 3eMHOrQ TATOTEHHs,
Orciona
a,—a—g
H x
— G — -
Rn - (a - g)'

910 Xe BHpaMmeHHe MOKHO NOJy9HTD, pacCMaTPHBAS MACCOBYIO CH-
Ay Ry ¥ yuuTHBas, yro

Torgpa
— G —
Ru::_ (g_a)'

4
Tak kax _
RII = M»

— G — _—

10 Rn - E ( - )'

2. l'epusontansruit npsMonnseiinni
PaBHOMEDHNIT NoJeT

IIpu ropusonranbrom NPAMONHHEAHOM TOJleTe C NOCTOSHHOB CKO-
POCTBIO MaccoBoil cuaIol GyIeT TOMBKO Bee G, a 8 yucno NOBEPXHOCTHHIX
BofixyT tara P, no6osoe CONpOTHBJAEeHHe Q M nmoZbeMHast CHJia Y.,

Ecau P ne naer npoexunn na ocpb Y, 10

P=—3
ﬁn = ?.
Tax KakK En='—'ﬁu, TO 36COJHOTHHE 3HaYeHHA paBHOILEI?ICTBYIOU.lHX

ITOBEPXHOCTHHIX H MAaCCOBBIX CHJ B 5TOM BapHaHTe noJera 6y,ay'r paBHbE
BeCy caMoaera.
Rn = Ru =G.

PaccMorpennsie Buiwe nonomxenns CNpaBeJJyIuBL H [J1 NOBEPXHOCT-
HBIX H MaCCOBBIX CHJI, IeiCTBYIONHX Ha BepToJler.

§ 2. MOHATHE O NEPETPY3KE

Has cpasuenus cun, REACTBYIOIIHX HA CAMOJET H €r0 YacTy B KpH-

BOJIHHEHAHOM U B TOPH3OHTAJNBHOM NpPSAMONHHEAHOM paBHOMepHOM moJie-
Te, BBOXUTCH MOHSTHE O neperpyske

10
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1. llonnas neperpyska

[lonnas neperpy3Ka B UEHTPe TAXKECTH JIETaTe/IbHOrO aia-
para ecTb OTHOIUEHHE paBHOLEHCTBYIOIEA IIOBEPXHOCTHBIX CHJ K €ro
Becy.

{TonHan neperpyska — BeHYHHA BEKTOPHAsH, TAK KaK NPHHATO, YTO
oHAa NpeCTaBAACT co6ofi oTHOLleHHe BekTopa Ry k Moayaw Beca G,

T. €.

BexTop it HANPABJEH TaK e, KaK BeKTop Ru.
AGCOMIOTHASA BeJHYHHA MOJHOMA meperpyskH MoXer GWThL onpejelie-
Ha 13 BHIpAXKEHHS

Hpyrumu coBaMH, abCoMOTHAsA BEJHYHHA IOJHOHR meperpysks Mo-
et OHITh BHYHCAEHA MO 3HAYEHHIO PaBHOLeHcTBYWILHX JNHOO moBepx-
HOCTHHX, NH00 MacCOBEIX CHJI.

BoipasuMm neperpysky yepes yCKOpeHHe

Tak KaK paBHOAEHCTBYIOLLAS TOBEPXHOCTHHX CHJ:

R=22,=%G-p,

4
TO NOJIHAA MeperpysKa
n=tz,=L@—z.
g g

Jns pasbacHeHHsi CMBIC/Aa NOHSATHS O neperpysKke pacCMOTPHM TPH
BO3MOXKHBIX NPEACTaBJIeHHS eperpy3kH caMoJieTa.

1. Mcxofsi H3 paccMOTpeHHs] FOpPH3OHTAJBHOTO NPAMOJHHEHHOTO
PaBHOMEPHOTO 110Jera, MOXXHO CKa3aTh, YTO [10/1Has NIEPerpysKa camode-
T4 NOKa3HBAaeT, BO CKOJBKO pa3 NOBEPXHOCTHHE CHJM, JEHCTBYOIIHE B
MoJieTe ¢ yCKOpeHHeM, Gonbile HJAM MeHbIUe IOBEPXHOCTHBIX CHJA B TO-
PH3OHTANLHOM NPAMONHHEAHOM PaBHOMEPHOM LlojeTe.

2. Wia BupaeHHs NoJHOM neperpysku BHIHO, 4TO BeJHYMHA nepe-
TPYSKH NlaeT cpaBHeHHe MacCCOBHX CHJl B PaCCMaTpPHBaeMOM NoJeTe ¢
BECOM camoJera. CnefoBaTenbHO, [OJHAS NEperpy3Ka XapakTepH3yer
KaKyneecs uaMeHenue Beca caMogera (yBe/JHueHHe HJIK YMeHblLIEHHE)
B 107eTe ¢ yckopenHeM (KpHBOJIMHEHHOM HJIH PAMOJHHEHOM HeycTa-
HOBHBUIeMCR). Camoner Kak Ol «neperpyxaercs» (HJIH «pasrpyxaer-
Cfi») 33 CYeT IpUCOeNMHEHHS K CHIAM Beca HHepIMOHHHX CHJL.

4K BHAHO U3 BLIpaXeHHS Neperpysky uyepe3 YCKODeHHSH, NOJHas
neperpyaxa P perpy pes yCKOpeHH#,

- dn

n=—

g

11
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Takam o6pasom, meperpyska MOXeT pacCMaTpPHBaTbCS KAaK Mepa
TOTO YCKOPEHHSA Gp=ng, KOTOpPOe BH3HBAIOT AECTBYIOIHE HAa CAMOJET
NOBEPXHOCTHHE CHAH 1,

HousTHe 0 neperpyske MoxeT GHITh IPUMEHEHO TAKKE K CHAAM, new-
CTBYIOLIHM Ha S5€pTOJIeT M Ha OTZAeJIbHbIE YACTH CaMoJeTa K BeproJera
U Ha FPy3H, pa3MelleHHbie B HUX.

Hanpumep, BHpaXeHHe ans nonHofi neperpysk# rpysa, HMero-
wero Bec Gy, aanuCHBaeTCs TaK:

= Rui
G '
rae Ru; — paBHogeficTByOM as1 MOBEPXHOCTHHIX CHJ, JeACTBYIOIMX HA
rpys.
[lonnas neperpyska, BHIpalKeHHasA 4Yepe3 YCKOpeHus, onpeaensiercs
no popmyne
- 1 - 31 - =
m=—a,=—(a,—~g),

rie d; — YCKOpeHHe Ipysa i Qui — YCKOpeHHe OT CUNB Rp;.
M3 nonyuennux dbopMya BHmHo, uto moaHas neperpyska 3aBHCHT
HE TONLKO OT YCKOPeHUS ABHXKEHHS @, HO ¥ OT YCKOPeHHs CHJH THxe-

CTH £.

2. Meperpyaku B HANPABNCHHH KOOPAMHATHHIX OCel

Hacto paccMaTpHBaOT He MOJHYIO NEperpysky, a ee COCTaBASIOLIYIO
B HallpaBN€HHH KaKOH-J100 OCH.

Ileperpy3skoii B HanpasfeHEuwu ocH HazHBaercs npoek-
L1 MONHOH Neperpysk: 7 Ha HalpaBJeHHe 3Tof OCH.

Hs puc. 1.1, 6 creayer, uto Beltuunua Meperpysk# B HanpaBJeHUB
OCH ¥ onpenenntca no dopmy.e

ny = ncos(#, j).

Tak Kak n=%5, a Rypcos(n )= Ya,

rae Yu — npoekuns Bekropa Ry Ha oCb , T. €. CKaAApHAS BeAHTMHE, TO

n — Yo
v — G “
ITo ananorn:
Xa

! Caenyer saMeTHTB, 9TO HHOINZ, CMEIIHBAA DOHSTHS DEPErpySKH H YCKOpeHHs,
HENPaBRILHO NPECTABAMOT NEPEIPYIKY B BHAe WHCAA, YMHOKEHHOTO HA BEIHIHHY g.

12
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[Teperpy3ka B HarpaBjeHHH onpefesIeHHOH OCH KaK NPOEKLHA
peKTOpa Ha OCb MOMET OLTh [OJOXMTEJAbHOH, OTPHIATEAbHOH HIH

paBHOR HYJIO,
Ecau DPH ONpefeleHHy My HCXOBHTb H3 BHpaXKeHus NOJHOH mepe,

rpy3KH yepes3 YCKOpDeHHH:

(a_gja

)

— 1
n= —
g
TO MpOEKLHA BEKTOpa 7 Ha OCb Y HafjleTcsd Kak anrebpanuecKas CyM-
ma npoeKUHA Ha Ty Ke oCb BeKTOPOB, COCTABAAIOILHMX .

1 _ _ _
Tak Kak —;_-(ay-—g;,)=—g [acos(a, y)—gcosig, y)l, 1O

ny-——a—“”—:&-—-cos (g, y).

g

OTMeTHM HEKOTOpPHIE MOJIOXKEeHHs, CBA3aHHHE C NpHMeHeHHeM Io-
HATHA O Meperpy3Ke B HanpabJieHHH KOOpAHHATHOH OCH.
1. 3HaK neperpyskd B Hanpap/JeHHH oCH Y olnpejiefiieTcss 3HAKOM
Yo — NpoeKnHH paBHOAEHCTBYIOIIEH NOBEPXHOCTHHX CHJ Ha 3Ty OCh,
a ee a6CcoJ/lI0THOR 3HaueHHe
|Yal _ [Yu

fnyl= G G -

2. Yalle Bcero paccMaTpHBaeTcs nepelrpy3Ka caMoJjleTa B Hampap-
JIEHHH CKOPOCTHOH OcH ¥. ONHT MoKasHiBaeT, YTO INpPH MaHeBpeHHOM
nojeTe H MPH noJieTe B HECNOKOHHOM BO3/lyXe Teperpyska B HaRpasJe-
HHHE OCH § nosydaerca Haubodabluefi.

3. MHorpa rieperpysky B HanpaBJleHMH OCH ¥ Ha3HBAIOT NPOCTO
«neperpyskofi» HiH «Ko3(PpPHUHEHTOM neperpyskk». 31a TepMHHOJOTHS
HETOYHa.

4. Crporo ropops, 11 caMoseTa Yn— NPOGKLHA MOBepXHOCTHOM
CH/BHl paBHA CyMMe NpOeKuuii BO3LYIIHMX CHJ KpPhUIA K TFOpPH3OHTA/Mb-
HOrO OMepeHusl ¥ CUJH TATH HA ocbh Y. [Ipu npubamxenHOM ompesedne-
HHH Ny BO3AYIIHAA CHJIa TOPH3OHTAJBHOIO ONEPEeHHs M NPOEKUHS CHALI
TArH He YusThiBaloTc#. Ilpoekuus noBepXHOCTHOH CHAK NpHHKMaeTca
PaBHOH noabeMuoll cune Kpusa. HerounocTh 3HaueHuss n, Moxer
ObITh BeMIMKA B TeX cAyuasx, Korja Tsra HAnNpapjieHa NOJA 3HAYHTENb-
HHM YFIOM K CKOpocTH (0COOeHHO Y CaMOJIeTOB, HMeIOlHX GoJbIyio
TATY nBHrartenefl), u TOrAa, KOrAa Naollajb ropH3OHTANAbLHOrO ONEpeHHs
CpaBHHMA Cc NJAOIAJLI0 KPblia.

5. Ileperpyska camonera B HanpaBreHHH CKOPOCTHOMN OCH X:

X

Ny — G °

Takas neperpyska BosHHKaeT, HanmpuMep, NpH PasrOHe JeTAIIETO
CaMojera.

13
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3. Bupaxenne nonHol neperpysku yepes Neperpyaku
B HANMPaBJIeHHH KOOPAMHATHHLIX Ocel

Ecau n3pecTHH neperpysxu B HanpaBieHHsaX TPex B3aHMHO NeprneH-
AHKYIAPHHX KOOPIAHHATHHX Ocel My, My, N, TO NOJHAA Neperpyska
MoXeT OHITh ofpelleieHa KaK BEKTOP 7, HMEIOLIHUIL NPOEKLMH Ry, Ny, f1,.

A6comoTroe 3HaueHne 77 HAXOXUTCA N0 dopmyse

2 2 2
n= /nx+ny+nz. ¥

§ 3. AKCNEPHUMEHTAJIBHOE U3YYEHHUE NMEPErPY30K.
U3MEPEHHE IEPETPY30K

Onpefesienne meperpysok TeopeTHYECKHMU METONAMH HATA/KHBAET-
Cs1 Ha pAA TpyAHocTed. [ToaToMy, ocobento npu onpegenenuu npeaennb-
HEX 3HaueHHH NEPerpysok AJA pacyeTa Ha MPOYHOCT, SoablyIo0 posb
HI'PAeT H3MepeHHe Neperpy3oK HenocpeACTBEHHO Ha JeTaTenbHHX aMNMa-
paTax B NoNeTe H NPU ABHIKEHHH NO 3eMJe,

Has usMepenns meperpysok DPUMEHAIOTCS MEeperpy3oyHue npu6o-
PH, HasbiBaeMBle aKCeNepoMeTpaMHu (yKasaTenaMu YyCKOpeHHs),
a4 TaKXe CaMONNCIH Neperpy3ok — akKceaeporpa du.

IlepBre nccnenoBanus neperpyaox B nosere Geinu OCYIIIECTBACHH B
1918 r. B. I1. BeTuMHKHHEIM, HCNIOABb30BABIIM M JJa5 3ToH ueJaH obpluBHe
NPYXHHHBIE BeCH C rHpef.

PaccMoTpeM npusnun AeficTeus neperpy3oyHslX npuGopoB Ha npH-
Mepe MpocTeHulel KOHCTPYKIHH Npubopa (puc. 1.2, a). B xopnyce 1, B
KOTOPOM 3a/HMTa MHAKOCTh, Ha NIpyKuHe 2 MONBEIIEH rpy3 3 ¢ oTEEp-
CTHAAMH. YKa3aTeJib nokasWBaer Ha wmKane 4 nepemellledne rpysa. Co-
TPOTHBJ/IEHHE XKHAKOCTH, NPOXOAsILefi Yepe3 OTBEPCTHS B rpyae, racut
KojteOaHus, HCKaXKawlue Moka-
3auMs nprbopa.

Mycrs npr6Gop ycraHoBREH B
TOUKe { caMoJiera.

Ecau npubop nogseren map-
HHPHO, TO MpPH JABHXEHHH CaMo-
JeTa ero npoAocnbHas OChb pac-
nojaraeTca B HanpaBleHUH JH-
HHH JefCTBUS paBHOREHCTBYIO-
e MaccoBux cua. Ilpu stom
npuGop NOKasHBAET MOJHYIO ne-
perpysky #: (pmc. 1.2, 6),

Ilonras neperpyska B sm1060i
Pre 1.2. Tlpocreitwah axcenepomerp: TOUKE OnpejensieTcs YCKOpEeHH-

a— 62;31-1 HENOABIKHOM  3ZKPENJIEH WK eM 3TOA TOUYKH H YCKOpEHHEM
ApHOOD MOKA3WBAET  COCTABJASIONLYIO .
noaHoli  meperpyak,  eRCTBYIOmIG 3eMHOI'0 TATOTEHHN;

BAOb ero ocH, 6-—npu mapuupHoil —_ Ry 1 -
NoABECKe MNpHGOD NOKa3uWBaET NOJHYIO n,= =—(a,-—-p').
HleperpysKy B TOUKe €r0 Kpenferis G,

14
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[Teperpyska rpysa npubopa, pasMellleHHOTIO B ToUKe caMonera, Oyner
apHA Neperpy3Ke TOUKH [ (CUHTaAEM, 9TO Grp=Gican=4,).

B paBHOMepHOM ABHIXEHHH HJIH B NOKOe Ha Ipys npu6opa neicTpy-
eT MaccoBas CHJ1a — Bec Ipy3a Ru;={0; W noBepXHOCTHAsl CHiia — Ha-
psicenne NpYXHHH Ry Ilpy stoM Ry; =G u

", = Rni — 1
? Gi .

Ot nefiCTBHS Beca rpysa npyxuvHa neopMHpPyeTCs Ha MOCTOSHHYIO
penmuiHy Alg. Ilpn xpHBOJHMHeliHOM ABMMeHHH caMofeTa Ipy3 GyZer
HAXONMTLCH 0] JKeHCTBHEM PaBHOJEHCTBYIOLel MacCOBHX CHJA Ipy3a
Rmi=#0f'

IpH 3TOM MOBEPXHOCTHAs CHAA Ryi7 Gi, a nedopMaums npyxHHH
ﬂln?!: AIG-

Ecau nedopManus NpyXHHLE NOoAYHHAETCH 3aKoHY I'yka, To nedop-
MalHH MPONOPIHOHANBHE 3HaYeHHAM Ry;. Iloatomy

Rni_ A_‘E
G; A’

T. €. NepPeMelIeHHe rPy3a NponopIHOHANLHO NEeperpyske.

Ontiako mwapuupHas nopxsecKa mpuGopa Ha 1npaxkTHKe HeyfoOHa
(packauusatue npubopa, Oonpinie rabaputTH, HeoOXOAHMHE s pas-
MemeHnss npubopa v T. A.). O0OHuHO moab3yloTcs npubopams, ycTa-
HAB/IHBAEMBEIMH HENOABHXHO B HAanpaBieHHH Kako#-i1n6o ocH,

Ilyet, nprOop yKpenseH HENOABHMHO B HanpaBjeHHH OCH
(cwm. puc. 1.2, a). Ha nepemeinienne rpysa 1 nedopManyio npyxuHL B
KPHBOJHHEHHOM noJjeTe OyAeT BAMATb TOJBLKO YCHAHE Yp;, BH3BaHHOE
COCTaBAsAWLIER Ry, HanpaBaeHHOR BAONb OCH Y. [Tpu6Gop B stom cay-
Yae NMOKa3uBaeT neperpysKy B HanpaBJjeHHH ocH npuGopa, T. e.

ng =

rae Al, — nedopmauus 0pyKHHE OT AefCTBHA CHAN Yy,
OJIOXHUTEJLHOA Neperpyske B HanpasJeHUH OCH ¥ OyiAeT COOTBeT-
CTBOBATb JIBUXXeHHe rpy3a npulopa BHHS3.

Hynepas Touka mKaaw npubopa COOTBETCTBYET OTCYTCTBHIO HATH-
HEHHs NPYMHHH, Meperpyska, paBHas eHHHLe, — AedopMaLHH NPy H-
HH HEeNMOMBHXXHOTO, BePTHKANbHO PAcNOJOXKEHHOro npHbopa, moj jei-
CTBHEM Beca rpysa.

Hanboabwufi uutepec npesctaBasior meperpyskH caMoseTa n, B
Hanpasjenu# nojbeMHOH CHAH (B HanpaBaeHHH CKOPOCTHOH OCH y).
eperpysounnfi npuGop Kpenurcsi HENOMBHIKHO {ocb Y ero pacnoaa-
Taetcs npHMEpPHO 10 HOPMaJIH K IIOCKOCTH XOp/l), K MeperpyaKy, 3aMe-
PeHHHe HM, OTAMYAIOTCH OT MEePerpy3oK B HanpaBAeHHH [1OXbEMHOM
CHILL. OnHako 3TO pasnuyye HEBEJIHKO, TaK KaK HA JETHHIX peXuMax
YIIH ataku Jexat B y3KoM auanasoHe (ot —2 1o +15°), rae Hamnpas-

JICHHe moABbeMHON CUAK M40 OTAHYAETCH OT HalPpaBJACHHA HOpMAJH K
ocKocTH XOpA.
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Tatauna 1.1

L] Q-
Ctywamn, B KOTOPHX ACTpPEYAIOTCH MepPErpysKe H::gzg,!:l:e Hng;:m;e‘;gt-
BHA, (&K
Buxos u3 nukupoBamms ... . . . . e e e e .1 8=9(a0 11) 1
Bxox » nukmpopamwe ... . ... ... —4 1
Onurapuas neynpaensemas (eurronopuas») Gouka . . 3 Hecxonpxo
cexym(
Hlvomop .. .. .. ........ 1,52 To xe
Hoser B Goaramky . .. .., ... .. >°"" . 4 0,1
Mocanka, npoGer, pasber . ., . . e e e e e e . . 3—5 0,1
» FaapocaMosera ua sogy . ., , , . , . . . . 7 0,1
Packpurtue napamora ¢ ysmenengen CKOpOCTH OT 60
noS.«/cex.................... 5 0,5
Karanynetuposanne munora . . . e e e e e e . 16 0,1

CoBpeMeHHbIe neperpysounmie NPHGOPL OCHOBAMH Ha TOM e NpHH-
LHne JEHCTBHSA, HO HMEIOT KOHCTPYKIUIO, AQWILYI0 BO3MOXKHOCTb 3aIH-
CH TIePerpy3oK 1o BpeMeHH, CHHXPOHHO C 3aMUChIO CKOPOCTH H BHCOTH
nosera. i

Ipn HeobxonmmocTn ONpeNesieHHs] NOJAHOH neperpy3kH ieperpysoy-
HHE npuboph ycTaHaBAHBAOTCH nio HanpaBAeHUSIM TNaBHHX CBA3aH-
HHX OCeR JeTaTenbHOro anmaparta x;, Y1 H 2). CHEXPOHHO 3aMeps-
IOTCH COCTaBAAIOIIKE NEPErpysKE Mo TPEM OCAM X, ¥y, 2;, a 3aTeM BHI-
HUCAsIeTCs 3HaYeHHne n no GopMy.ie

n== Vn:, + n:, + ﬂ:,.

Tlpu nayyvennu neperpysox npubopH cTaBatcs Xak BOAu3H LEeHTpa
TSOKECTH JIeTaTeNbHOro annapara, TakK u B ApYIHX MecTax, nOTOMYy yTo
NIPH CJLOXHOM MaHEBPEHHOM NOJIeTe M BCJENCTBHE YUpyrux pedopma-
UAH KOHCTDYKUHH NEpErpysKH B Pa3JHuHLIX TOUKAX JETATENbHOrO anmna-
PaTa CHABHO OTIHYAOTCH,

Hexortopoie CTATHCTHYECKHE [AHHBIE MO NeperpyskaM jaHm B
Tabn. 1.1.

Bauaune neperpysok na OPraHHsM 4eNOBeKa

INepenocuMocTs IEPErpy30K OpPraHH3MOM YejioBeKa 32BHCHT pex-
A€ BCero OT BENHUMHH JefCTBYIOIEH neperpy3kn. Maame u Heyacto
NMOBTOPAIOIIKECS Meperpyskn (<<2--3) 3aMeTHOro B/AHSIHAY Ha paGoro-
CnocoSHOCTL NMUAOTA, CHAAIEro B KaluHe caMoJera, He 0KasHBaloT,
Adxce eClin OHH JIEHCTBYIOT B TeucHHEe HecKOJbKHX ceKyHn., C pocrom
BEIHYPHDL [IePerpy3KH MJH BPeMeHH ee HeHiCTBHA, ollyllaercsi cMerme-
HHe BHYTDEHHHX OPraHoB, yXyjmeHHe KpoBoOGpalnenns u mapymenye
spennsi. Ilpn nanbHefitiem "yBenpvenuy NIeperpysok HacTynaer noreps
CO3HAHHS, a 3aTeM NOBpPeXjeHHe BHYTDEHHHX OPTraHOB M cCKejeTa.
Baxunmu dakropamu, ONpELSAOWUMH NPeNefibHYI0 BeTHUHHY nepe-

16
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Puc, 1.3 @ Menole p— i
K onpedeAecHHIO fly: X mpaexmopiiy

a— ApK BHIBOJAE #3 NHKH-
poBaHHA  HAM nJAaHHpOBA-
pus; 6 —UDH BBOAE B MH-
KHpOB2HME HIM TUIAHHPO-
BaHHe; & — MNPH nApaBHJbL-
HOM BHpaXe, & — npH BH-

paxe €O CKOJLXEHUEM

HOCHMOM YeJIOBEKOM Neperpys3kH, SBAAIOTCH HanpaBlienHe, NJIHTeb-
HOCTB H NMOBTOPHOCTE AEHCTBHA NEperpyskH, a TaKxke HHIHBHNYaJbHHE
©COGEHHOCTH OpraHu3Ma H ero COCTOSIHHE.

§ 4. MAHEBPEHHBIA NOJIET

PaccMOTpPHM A7 HEKOTOPEIX TMIMUYHEIX BHJOB MaHeBPEHHOro fIoje-
T4 BEIBOJL BBIDAXKEHHI! BEJIMUMHE! NEPErpy3Ky uepes napaMerphl, Xapak-
TEPHIYIOLHe YCIIOBHS MOMETa.

1. Onpenenenne neperpysxu n, epes cKopocTb
H napaMeTps TPaeKTOPHH nojieta

BripasuM neperpysky B umeHtpe TAXECTH CaMOJeTa no HanpasJe-
HHIO TIORBEMHOH CHIBI Ry DPH KPUBOMHHEHOM mojere B BePTHKAJILHOM
DIOCKOCTH Hepes CKOPOCTb roJieTa V u nmapaMeTphl TPaeKTOPHH LEHTpa
TSKECTH: PAAMYC KPHBH3HBI F' H YroJl HAKJOHA KacaTeJbHOH K TOpH-
30HTY 0.

Ha puc. 1.3, a B coorsercTBuM ¢ npuHLKNOM Hanambepa nokaszausl
CHJIN, AEACTBYIOILHE HA CAMOJIET B CIyYae BLIXOJA M3 MHUKHPOBAHHS MJH
fiepexola C aHHPOBAHUN Ha TOPH3OHTAABHEIE [1OJET.

Patee 6u10 nonyueno, yro

Tak xak wenocpencrsenno uepes V, r i 0 BBIpPaxalTCcsH COCTaBARIO-
Nine MaccoBOM CHAH Yy, TO NI pellleHHs! OCTaBJAeHHON 3ajauu BHIpa-
34M Y uepes STH COCTABJAIOILKE,

F
»
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IIpoextupys cuam ga OCb 4, noAyuyuM Yu=Gcos 0+Fs, nO

G 2 V2
n=-E-'?-' nOBTOMY Yn—G(COSG"l‘E;’). .

B peaynerare

V2
ny=cose+‘—g—r-.

.Ecaun xacarenbyas TPACKTOPHYE B LEHTPe TsamecTH napajaneabHa
TOPU3OHTY, TO =0, cos 6=] g

Ny = +Er-«

Jna NpaAMOa#HedHOrO TOPH3OHTANBHOrQ [0JeTa, XOrga r= oo ny=I,
Iepeiigem x C/YHal0, KOrlla moAbeMHAst CHila meer Harp apJieHHe,
UPOTHBONOMIOXKHOE HANPABAEHHIO ooy Y (nanpumep, npu seoge B NUKH-
POBaHHe WK nepexoge Ha IiaHupoBanue). Cuiw, AeHcTByIOmue Ha

CaMoleT, nokasaHH Ha puc. 1.3, 6. Ilpoextupya cunu na OCb ¥, noJy-
Haem

Gz
¥uo = Gcos 9 — =—_G(cosB——Kz-).
8r gr
B s1oM cayuae neperpyska
V2
Ny = cosBH _-é'—f- .

Has ropusouranbuoro NePEeBEPHYTOrO MosieTa 0=180° cos@=—_1

H ny=-—1. Kpupusga TpaekTopuu nosera — wMoxer 6up BHpaxeHa
r ¥

L}

d
1€PE3 CKOPOCTL No TpaexkTopuu V y YIJIOBYIO CKOPOCTD ¢ — —Ee— cae- ¢
T

AyomuM 06pasom: ! i d6 dr ®
rdS T G ImSTT
Torna noayyennme BEIE BEIDAKeHHs i n, IP¥ MaHeBpe B Bep-
THKAJBHOH ni0CKocTH MOTYT GHTb npeoGpasopanyy TaK:
Vo

=C0s0 4 —.
" g

18
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2. [leperpyaku npH BHpaxe’

[lpu TNpPABHILHOM BHpaxe (pHC. 1.3, 6) paBHOneHACTBYIOILAH |
neHTPOGEIKHOA CHIH ¥ Beca YPaBHOBeUIHBACTCH NOALEMHOH CH-
Jiofl I.

M3 ypaBHEHHs NpoeKiu#i Ha BeprHKaldb Ycosy— G =10, Haxo-

¥ =00 v
Torna meperpy3ka npH NpaBHILHOM BHpaXke paBHa
Y 1
=G T Cos v

ITpu Bupaxe co cKoabxXerHeM (puc. 1.3, 2 — BHEMIHee CKOJbKEHHE)
BO3HHKAET a3POJIHHAMHYECKas CHJIa CONPOTHBJAEHHS CKOJbXEHHIO Z.
[Teperpyska onpenensercd no ¢opmyne

_Z

G -
§ 5. MOJIET B HECIOKOHHOM BO3JLYXE

[Tp# moJere JleTaTeNBLHOTrO alfapaTa B HeCNOKOMHOM BO3NyXe BO3-
HHKAIOT 3HAYHTENLHEIE Neperpy3kH n,, BH3bBaeMHe BCTpeuell ¢ BepTH-
KaJbHLIMH IOPHIBAMH. 3TH IePerpy3kH OILYILAKTCH KaK «0OJNTaHKA».

1. NMpH9uHBl BO3HHKHOBEHUS BEPTHKAJBHHX NOPLIBOB

TypGynentHoe cOoCTOAHHE BO3AYUIHOR CPEbl ABAAETCS PE3YyAbTaTOM
NBHXEHUA BO3/yXa, oOYCAOBJEHHHX pas/HYHeM TeMNepaTyp ¥ LaBjie-
HHH Ha pasHHIX ee yyacTKax. Ilp# 3TOM BOSHHKAlOT, B YaCTHOCTH, Bep-
THKaJbHEIE MOTOKH W NOPHBH pa3sofi ckopoctH. IlopuBaMu mpuESATO
Ha3bIBaTb TIOTOKH, CKOPOCTb KOTOpHX OHICTPO HapacTraeTr, T. €. HMew-
e Goabiuok rpagnent Wik (puc. 1.4, a).

[naBHeiMu nmpuuyHHaMH 00pa30BaHHs BEPTHKAJbHHX MOTOKOB H IIO-
PHIBOB fIBAAIOTCH:

4) HepaBHOMepHHIl Harpes 3eMHOH noBepXHoCTH. IIOpHBH, BEI3HI-
BaeMHe HepaBHOMEpPHLIM HAarpeBOM 3eMHOMN NOBEPXHOCTH (XKOHBEKTHB-
Hble MOTOKH» MJM «TepMHKH»), PaCOpoCTPAHAIOTCA A0 BhicoT 2 000—
3000 » u nmewoT ckopocT 1o 10 m/cex;

6) n3Menenue peabeda mecTHOCTH. [IpH BCTpeye nepeMeilaloHXCS
Macc o3nyxa ¢ ropaMd BO3HHKAIOT NOPHBHI CO CKOPOCTAMH Jio 20 #/cex
l:ﬂgacnpocwaumoumeca no BeicoT 1500—2 000 # vBaa ypoBHeM Bep-

H,

B) mMpKynsmus Bo3jyXxa B obnakax. [Ipx o6pasoBaHuH MOMLIHHIX
KYUeBHX 06makoB, KOoTOpHE PacnpoCTPaHAOTCS A0 BHCOT 4 000—
n 0 ¥, BO3HMKAIOT BepTHKAJNLHHE NHOPHBE 3HAUHTENbLHON CKOPOCTH:
15 IIpu3eMHOM cjoe, BHe obnaka — no 10 sfcex, a B oblnake — Jo

#{CeK. Beprukasabunie NOPHEBLH B rPN30BOM (PpOHTE JOCTHrAOT CKO-
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a) Puc 14 Berneua camone-
I oma T sona T2 € BePTHKANLHHM BOTO-
KoM:
@ —BX0Z B MOTUX ¢ rpa-
< " AueHroM W/h, 6 — Bxon B
—— e = PE3KO orpanndesnmfi mo-
TOK, 8— usMeneHHe ¢,
w [ [ oo Q
h
)
T4
) I sonn I soua Y T
e T
[ W>g cy
Vsy rdct
w
det  V —-—-—-—__..a‘

poctH 20—50 m/cex, [I0O3TOMY 1IOJIETH CAMOJIETOB B 3TOH 30He OflaCHRE
H HeHONyCTHMH

) CTpy#Hble TeueHws. Beprrkanbuue noroku, BH3HBaeMule CTpyi-
HHM? TEUCHHAMH, MOTYT JOCTHraTh CKOPOCTEH, npeBLIUIAICIINX
10 m/cex.

2. Onpepenense ny CAMORETA NPH noJere
B HECHOKOHHOM BO3yXe

Haiinem neperpyaky fty CaMoNeTa, COBEPUIAIETO rOPH3OHT AMILHEIL
TPAMOJHHEAHBA paBHOMEDHHIL MOJIET, B MOMEHT BXOJa €ro B pesKo
OTPaHHYEHHHA BEPTHKANBHHIE BOCXOAAMIHI NIOTOK BO3AYXa, HMEIOIHT
TOCTOAHHYIO ckopocTh W>>0 (prc. 1.4, 6).

Ipexnonaraem, uro camoser TIEPEXOAHT H3 30HH CHOKOHHOMR aTMOC-
depu (aona /) B SOHY BEPTHKa/NbLHOTO MOTOKa (30Ha 1), e ycrynaa
JefiCTBHO noToka.

B Ta6a. 1.2 paun NapaMeTpHl, XapakTePHIYIOWKE YCAOBHS HoeTa
H HArPYyXeHua Kpuila caMosneTa B sonax / u /1.

Tak xak ckopocTh nonera SHA4YHTENbHO GoJblle CKOpOCTH BEpTH~
KaJbHOTO NOPHBA, TO yroa Ac max: NO3TOMY MOXHO NIPHUHSATD, YTO

14
Ao~ tgha=—7;

Vi V.
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TaGanna 12

—
TlapaMeTpmi Soua J Bona If
J——
Yroa aTakKH KPHNZ . . v & 4 « o o + o + = . Q o+ Aa
KoahhHIHENT NONHLEMHOM CHIE KPHAA . . . . Cys Cyrr = Cyr+ ACy,
[TombeMHas CAMa KPHAA . . . . .+ o+ + o ; Y=Y, 4+AY
CKopoCTb BePTHKANLHOTO mHOpHBA . . . . 0 Wf)(}
CKOPOCTB HOJIETA .+ o o 4 v o s s+ o s = © 14 V=V

[IpunnMasi, 4T0 MOBEPXHOCTHAA CHAa Yy paBHa NOABLEMHOA CHJIS
kpuna (npexeGperas NMONbLEMHOA CHJIONl FOPH3OHTANBHOrO OMEPEeHUS H
nipoeKINefi CHIL TATH ABHraTeNe Ha oCh Y), MOXHO HaMHCATh

rie qg= 2212 — CKOPOCTHOIl Hamop B pacCMarprBaeMoM NoJeTe.

YuRTHBAfA, 9TO NMEperpyska
n

=G
NMOMYHHM A/ MOMEHTa BXOZA Kpuina B sony /1

Cy11Sq (cy1 1+ Acy) Sq
W= T G

Tax kak ¢,;:Sg=Y;=G, 1o

V2
268"y
ny=14—7p—.
Uz puc. 1.4, 6 1 6 BUAHO, 4TO v
ACu == c:AU‘ ~ C::—.

Beons sHpaxenue aaa Acy B ¢GopMyny n, ¥ NPpUHHMAag BO BHHMa-
HHe, YTo BepTHKAJbHHE TODPHIBE MOTYT OHTH K4K BOCXOAfIHMH, Tak
U HHCXOAAIIHME, NOJYYUM ,

ny=14 0,5G:pWV%.

B peannnofn aTMocdepe BEPTHKaNbHAfA CKOPOCTh MOPHIBOB, BO3jei-
CTBYI0IIHX Ha caMoJieT, BO3pacTaeT OT IPpaHUNH MOPHIBa MOCTENeHHO, Ha
yaacrke h (puc. 1.4, a).

Hosromy k MoMeHTY, KoTjla KPHJIO BCTPETHTCS C MaKCHMAaJbHbIM
SHaYeHneM ckopocTH MOPHIBA, CaMoNeT yike nprobperaer ckopocts Vy

21
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B HalipaBlleHHH peficTBug [IOPHBA M, clefoBaTentHD, CKOPOCTb BCTpeun
KPHJIA ¢ BepTHKANBELM nOTOKOM 6yner papua W — Vy. 310 npuronut
K yMenblieHuIo neperpysky fy.

Aast yuera storo 06CTOATRIbCTRBA B mon

A5 1, BHOCHTCS IompaBKa: B0 BTOpoe carg
Teqb £< ],

Torna bopmynu pag NEPErpysk npn nmosere g HecnokofiHoM Boafty-
X€ NPHHAMAT BHf,

YYeHHOEe BHIIIE BHIPaXKenue
raeMoe BBoOAHTCH MHOXHY-

Ry =1+ 0,5kapWV—-g-.
YuutmBas, uro V=aM (rge q — CKOPOCTL 3ByKa, M — uncao M
noseTa}, noayumm:
ny=1+ 0,5k0:pWaM'—g—.

€kopocty nopuea Wik, tak u or aspoaMHAMHY
YUPYrBX XapaKkTepHCTHK caMouera,

Ipn6anxkenno SHaueHve £ MOXer 6bITh onpeneseno no dopmyse

&
h
b—1—P8%

PHIBH, BH3HBawoume SHAYHTeNbHHe
y4actku £ or 20 g0 70 .

Pacemarpupas noger CaMofieTa B Hec
MO OTMeTHTE ene clAenymomnee,

Berpewa ¢ BOCXOMSININM NOPHBOM omacHa T
HHIH Yron atakn g+Ag

IOKONHOM Bozfyxe, HeoOXonxu-

aKIKe TeM, 4TO cyMMap-
MOMET OKa3aThCst GAH3KHUM K KPHTHYECKOMY o
OTEPH YCTONYHMBOCTH ca-

MoJeta. 3ta onacuoery NOBbI{AGTCS HA Gouibmmyx BHCOTaX, Tae nojer

MPOUCXONKUT HA GOMBIHX yriax artakwy,

§ 6. MOJIET ¢ BHICOKHMHU CKoPOCTAMHU

Ha puc. 1.5 H300DAKEHH rpaHuI[HL
HHAL KPBIIATHX JeTaTesbHux amraparo
Sauxaoumxes g KOCMHYeCKn M,

ITpounoctnasn FPABALA — JuKuA g=const OTHe/NAeT 30HY Manmmix
EHICOT M G6G0JbLmK CKOpoOcTe#t, rie noJger NPAKTHYECKN HeBO3MO-
HEH H3-32 BHCOKHX 3Hauenpuf CKOPOCTHOro Hamopa, Bo-nepeuix, Besn-
KM a3poaMHAMHueckpe Harpysku Ha o6umsky, uto TpebSyeT snauntens.-
HOro noBHlitenus Beca nig ofecnevenus MPOYHOCTH; BO-BTOPHIX, H3-323

» IS 0/1eTa HeOGXoaHMbl JBHraremm

06J1aCTH BO3MOXHOTO IpHMeHe-
B NIPH BHICOKHMX CKOpOCTSX, npu-

o
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ocTaX HEOOXOIMO CO3/aHHe KOHCTPYKLUMI H3 XXapONpOYHHX MaTepHa-
70B ¥ YCHOXHEHHE o6opyloBaHHs! BBEIEHHEM CPE/CTB TEIJIO3AIMTE H
oxNaKACHHSA,

JIuuua cy=const — aspoaMHaMHuecKash TpaHHLUa OrpaHHYHBAET
cBEPXY 30HY, B KOTOPO¥ MOXKHO OCYMIECTBHTb NOJET KPHJATHX antiap a-
10B Ha TOCTOAHHOf BHCOTE, He NMpeBHINas AOMYCTHMOro (nocTaTouno

1aJE€HHOTO OT Cymax) 3HAUCHUSA Cy.

H3 pae. 1.5 caenyert, 4To npH GOABIIHX CKOPOCTAX NONET C NOCTOAH-
qOR BHCOTON BO3MOXKeH Ha GONBIIMX BEHICOTAX B npefenax «KOpHAOopa»,
OrpaHy4eHHOro JONYCTHMHMH 3HAYCHHAMY ¢, T u ¢,. Ona puc. 1.5 ye-
JIOBHO MPHHSATA TPOYHOCTHAS TPAHNLA Gron= 15000 kI /M2,

G
TJIO]I == 10000 C, -_—— = 800 Kr/duz.
cyS

PacCMOTPHM CHIH M HEpErpyskH, AefiCTBYiOUHE KA JeTaTelbHHR
armapat. [Tpu 5ToM ACMKHA GHTH yuTeHa KpHBU3HA 3eMJIH H ONpeAens-
eMast €l0 KPHBH3HA TPAEKTOPHH I0JIeTa JeTaTelLHCro ainnapara Ha
H=const (Ha cKopocT#X, JaJleKuX OT KOCMMYECKHUX, KPHBH3HA TPpacK-
TOPHH, COOTBETCTBYIOULASl TIOJIETY Ha MOCTOSHHOH BHCOTE, CYIIECTBEH-
HOH pPOJIH He HIpaeT).

Tlpu nonere Bue AeficTBust armoccdepn no ayre GOabIIOre Kpyra r
(puc. 1.6, @) Y=0, nostomy Yu=Fy— G=0, rae nentpobGexnas cura

G 2 G
Fu=—Viax. OTci0Ba  — V0 — G=0.
r gr
Torna dopMyna AMa onpefeneHusi KPYrosofi niiv IepBoil KocMude-
CKOfl CKOPOCTH Vypr — CKOpOCTH, ITPH KOTOPO# JleTaTeNbHHA annapar
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Pac. 16 HOenxenne nera-
TeAbHHX  annaparos ¢
GoNLMIMMA  CKOPOCTAMH
¢ —BHe atmocdepw; 6 —
g8 arumocdepe

MOXeT JeTeTk N0 Kpyropoft opbute 6e3 Hasmqus a3poANHaAMHYECKOR
IOABEMHOM CHJIH, NPUMET BUL:

Vior = Vgr.

Y seman, roe go=9,81 mlcex?; ro=6378 xm — paaHyc 3eMaH Mo 3x-
BaTOPY, NOJTyanM

Viaro = 7,912 xm/cex.
Ha Bricore H=const (puc. 1.6, 6)

H f
r=ro+H, g=go(—:-) .

I
Vt{pr= V){pmV—;".

Ilpn ckopoctw nosera V< Vepr HeoGxomuMa asponumamuueckas
TIONBEMHAS CHJa

Kpr
Ileperpyska
n Y 1 i
y=—=1—
G WRm

Ilpr ckopoctn nonera V= Vipr BMeeM 7,=0, w10 COOTEETCTBYET
COCTOSIHHIO HEBECOMOCTH.
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§7 TPEEOBAHHA K NMPOYHOCTH W HOPMbBI NPOYHOCTH CAMOJIETOB

HopMaMH FpOYHOCTH CAMOJIETOB HA3HBAalOT CBOJ OCHOBHHIX 06s3a-
renbHHX TpeGOBARUA K NMPOYHOCTH, JKECTKOCTH M JOJICBEYHOCTH KOH-
CTPYKIMH, KOTOPHIE JOJMKHH cOGMOAATECA NpH pacueTe W UCTIHTAHHAX
Ha MPOYHOCTD .

B HOpMax MpOYHOCTH CAMOJETOB pacCMOTpPeH psj cliyyaeB Harpy-
JEHUS CAMOJIeTa, BEPOATHHX B SKCIyaTaM H HawGonee ONacHHX
18 MPOYHOCTH €ro uyacTed. 1Y ciyuan BHGPAHH HAa OCHOBAHHH JET-
HHX HCTHTaHu#, 1a6opaTOPHHX U TEOPeTHHEeCKHX HCCHAeIZOBaHUT, a Tak-
Xe MaTepuanos, o606IIaOIHUX ONBIT SKCIMyaTauuy camoneToB. Omnpe-
jenende HarpysoKk B PasfAHYHHX CJAyHadX NPOHIBORHTCH C YueTOM Ha-
3HaueHusl caMoJieTa, €r0 NOJIETHOrO Beca, MAaKCHMalibHOM CKOPOCTH
noneta u npyrux $akropos. Bo Bcex chayuasx HarpyxXeHHs HOPMBI
TNPOYHOCTH YKA3HBAIOT CIIOCOGH ONpENeNieluss Harpy30K Ha caMoleT Y
€ro 4acTH, a8 TAKKe WX HalpasBleHHe N pacipejieicHUe.

Ina Kaxpgoro cliyuass HarpyKeHHs HOPMaMH NpPOYHOCTH 3anpaercs
3KCINyaTaLHUOHHAA NEeperpyska HAH SKCIVIyaTamuOHHas Harpyska.

dKcnAayaTamHOHHOR neperpysko# n®  HasHBaOT
HanGoJbILYI0 BEpOATHYI0 B 3SKCimlyaTanuH (mpaKTHuecKH MOTYILyIo
BCTPETUTLCSI) meperpysky. B GoJbiivHcTBe ciyuaeB HOpMEl JIPOYHOCTH
paccMaTpHBAIOT Nleperpy3Ky B HaNpaBJeHHH MoAbeMHoH cuaH. Muoraa
HOPMBl TIPOYHOCTH MAIOT S3HAuYeHHss 3 KCNAyaTaUHOHHON Ha-
TPY3KH Ha 4acTM KOHCTPYKHHMM caMonera P? — pauGoabluel Harpys-
KH, BEpPOSITHOM B 3KCIayaTauud. B kauecTBe OCHOBHHX NOKasartesed
ypoBHst TpeGOBaHUil K IPOYHOCTY CAMOJIETa IIPH ero co3flaH’d 3ajalor-
Cl MaKCUMalbHasfi M MHHHUManbHas (HaHOoJbllas OTpHIATENbHASA)
SKCINyaTalVOHHHE YIEPETPY3KH MPmay M MPmm (4€pe3 HHX HOPMH NMpPod-
HOCTH BHPaKalOT 3HAUeHHA n° 1Jd DA3HHX CJAYyUaeB HArpyKeHds).

Hapaay c 3THM ycTaHaBIMBAIOTCS NpeaeibiHHEe BEMHYUHBI CKOPOCT-
HBIX XapaKTePUCTHK JeTaTeAbHOTO anmapaTa, BINIOTh JI0 KOTOPHIX JOIXK-
Ha ofecTeunBaTECS NPOYHOCTh KOHCTPYKuMH. JINisi caMONieToB OCHOB-
HHe U3 HUX: gmaxmax— PACYETHHH nmpefeabrHBl# (cCBepXMaKcH-
MaJbHHE) CKOPOCTHOM Hanmop H Mmaymax—pacueTHoe
npefenbHOe yuciao M.

31y npenenbHBE BeAUYNHH OGYCAOBJICHH HEOGXOAMMOCTBIO NOATH
Ha orpaHMyeHHe JETHHX CBOHCTB, 9TOGH CHU3UTL BeC KOHCTPYKUHMH.
Orpannyenne g u V MoxeT GHTb CBAI3aHO ¢ NMOTPEGHOCTRIO OrpaHUYUTH
JaBjieHne BO3AYyXa Ha OOIUHBKY HW/IH NMeperpyskH B GOJATAHKY, ¢ ONACHO-
cTeio ¢artepa; orpanvHuenne M — ¢ obecrieuenneM ycTOHYIHBOCTH I0-

SBYKOBHIX CaMOQJIETOB ¥ OrpaHM4YeHHEM KHHETHYEeCKOFO HarpeBa CBepX-
SBYKOBHIX.

! Hopmul TNPOYHOCTH PeryaspHo NepecMaTpHBAOTCS H OCHOBAMIOTCH YYHTHIBAS
Paanpuus B TeXHHYECKHX TPEHOBAHHAX H YOROBHAX SKCIAYATANHH, HOPMH NPOYHOCTH
PasHupx cTpaH Ans BOEHHHX W AAS TPAXAAHCKHX CamMoneToB HMeloT oTniHuHsA. Cyme-

:TBYIO‘[‘ TaKiKe HOPMH NPOYHOCTH BEPTONETOR, NAAHEPOB, H APYIHX AETATENBHHX all-
apaTton
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Ilpu nefictBun n° v P° He poMmKHO GHITDH 3aME€THHIX OCTATOYHEIX
AeOpMauuf U NOTEPU YCTORUUBOCTH CHAOBHIX SJMEMEHTOB KOHCTPYKLIHH,
CooTBeTCTBEHHO CAYyuasM HArpyKeHns1 OnpeaensioTcss pacueT-
Hag paspymaoumas neperpyska nP uim pacueTHas
Paspymawmasn Harpyska Pr Ha uactu KOHCTPYKIMH caMoJeTa.
Ho nmocrumenns seamuun nP u PP KOHCTPYKUHH He AOMKHAa paspy-

WATHCS.
3HaueHus: PP ¥ nP cpssamwl ¢ P? y n° 3aBHCUMOCTSIMU:

PP — P o= 3,

rae f — xosddbuurent 6esonacroeTy,

PaccmotpumM noapoGuo TpeGOBAHUS IPOYHOCTH U KECTKOCTH, KOTO-
PEIM JIOMIKHO YIOBJAETBOPSTL COCTOAHHE KOHCTPYKUMH NpH AeficTRUY .
P2y Pr

1) npu neficteuu Pe:

MaKcHMaJbHHE HanpsKeHns ! (MecTHwe, B HauGoJee HarpyKet-
HBIX TOWKAX KOHCTPYKIMH) He TOJNHHH BH3HBATb OCTATOUHHX AethOpMa-
uni e, >>0,2%:

HE JIO/IKHO OHTB nOTEpU YCTOHUUBOCTH ¥ TAKHX nedopManui KoH-
CTPYKLHH, KOTOPHE NPYBOAAT K HCKAMXKEHUIO aspoAHHAMHYECKHX tdopm
B4 HapyleHuio paGoTH ynpasJseHus.

¥YcnoBre npouHOCTH MMeeT By

Po < PII,OII HIR ©° < Omom,

/e 0° — KCITyaTalnOHHO® HanpsikKeHue (OT IeHcTBus Harpysku), no
KOTOpOMY IpOBEPSETCS IPOYHOCTD; B OTARIBHBIX CAYYASAX 3TO MONKET
OHTb KacaTe/qbHOE T°, WM NpHBENCHHOE (mo TpeTwel Teopun mpou-
HOCTH) HanpsKeHHe O°upm; Pron, Gnon — AONMYCKaeMHeE Harpyska M
HanpsoKeHHe. 3To JOMYCKaeMHe XapaKTepHCTHKE NPOYHOCTH KOHCT-
PYKLHH, ONpefe/neMble YKa3aHHLIMH BHIUe TpeGOBaHHMMY; Jony-
CKaemoe Hanpskenue Gepercst paBHBIM NPefeTy TEKY4ecTH Or=0g,2
(v 1;), a pas a/1eMeHTOB, TepsIOMmHX YCTOHUMBOCTb, — KPHTHue-
CKOMY HAMPSIKEHUIO 0y (HJITH Ty);

2) no moctumenus PP He MOMKHO INPOUCXOANTh OKOHYATENBHOTO
Pa3pyUICHHS HaCTell KOHCTPYKUMY; OHH JOMMHL COXPaHATh CHOCOGHOCTD
BBEIIEPKUBATE IOBHILCHHE HarpysKH.

Ycaosue npouHocTH:

Pr = Ppaap, HAHE of *---<..., Opasp,

rae of (4 TP, 0Pmpge)— pacueTHOE HAMpSIKEHHE (ot neficreun Pr);
Ppasp, Gpasp — XapaKTePUCTUKH NPOYHOCTH NpH Pa3pyIeHyH KOHCT-
PYKLUHH: paspyiiaioline Harpyska H HaipfikenWe, paspymamoliee
HAMpSAXKEHHE PABHO Op (HIH Ts), a AMA 3MEMEHTOB, TEPAIOLHX
YCTOAUHBOCTD, GEPETCA Ha OCHOBE HCUWTAHHE, B npeneJax OT ox A0

Op (WIH OT Tx 4O T5).

1 MaxkcuManbHHe HanpaXeHHs BOSHAKAIOT Y KOHUEHTPATOpPOB, NOTOMY HedopMa-
n¥n ep=02% sBnseTCA JOKAABHOA; IIPAKTHIECKH MONCHO CUNTaTh, UT0 o6mse Redop-
MAUHHA KOHCTPYKUHHA A0 STOrO NOAUAHAIOTCA 3akony [yka,

26



S ket WD e b

www.vokb-la.spb.ru - CamMonér cBOHMER pyKaMH-

¢
i Mlymar) ™), A y
. &5t — — — — -8
, A Mnax 1 ,
C(Cy=0) - 2 L _ ”mlm £y
.Dl c‘ Qmm max q B'I
D {Cymen) Tiual~~ D r o-—ilyma

Prc. 1.7. Cayyan warpymenus HOpM NPOYHOCTH CaMmoJeTa

[Tpusenenntne TpeGoBanus OTpakKaOTCA Ha 3HAYCHHSAX ko3¢ duiven-
Ta 6€301aCHOCTH f, IPUHATHX B HOPMaX TIPOYHOCTH.
B neranu, pasmepu koTopoii nofo6paHK N0 YCNOBHIO TPOYHOCTH,

Cs

HanpsiKenue ot PP Gyaer oP=oyg; npe P? oo Gyner pPaBHO ¢° = T

On
Hna BHIONKEHNs YCA0BUA ¢°< 0y HEOGXOAHMO, YTOGH GHLIO T< O,

win f >0—". IAst coBpeMEHHNX ABHALHOHHHX MeTaoB--2 = 1,3.
Og Ot
ITUM 000CHOBAHO HavMeHbIluee nomyctuMoe 3Hauenwe f=1,3.

Jlnst OCHOBHHX chiyuaen HarpyxeHust f samaercs B npegenax or 1,5
10 2 B 3aBUCHMOCTH OT TOTO, HACKOJBKO 9acTO cllyqad BCTpeuaeTcsl H
AJIS1 IPOMHOCTH KAKHX 9acTefi IBASETCS pelraomnm, IlpenycmatpuBa-
eTcq yBenuuenve f aaa 0cob0 OTBETCTBEHHHX neranef, 1As KOHCTPyK-
TUBHHX 3]1eMEHTOB, XaP aKTEPUCTUKH NIPOYHOCTH KOTOPHX MMEIOT 3HAUH-
TEIbHHE pa3bpoc ¥ B HEKOTOPHX CliyqadX B LeNAX TOBHILIEHUS JKecT-
KOCTY yacTel KOHCTPYKIHE.

ITpu Bunonmenus TpeGoBanumiy HOPM MPOYHOCTH U XKeCTKOCTH KOHCT-
PYKUHY JleTaTenbHOro annapaTta HeoGXOmMMO OGECTIEYUTE | OLEHHTE ee
AO/ILOBEYHOCTE, HAMCKHOCTE H KHBYYECTh. ITH BOTIPOCH pacccMaTpu-
BaoTcs B 1, 13, !

ODMH TIPOYHOCTH PAcCCMATPHBAIOT MOETHHE ¥ MOCAZOTHEE cly4yau
Harpy®enus. BaxHeflIlINMH cpefil HHX SABASIOTCH MONETHEE cayyau
A,A°,B,C,D,D' u cayuak mocajikn Ha Tpu Touke E (ciygau B u C
PaccMaTpuBaloTCA ¢ OTK/IOHEHHE MY S7IEPOHAMHU) . 3TH CIy9an HArpyxe-
HUA MOTyT GHTL Ha3BaHH OCHOBHHMH, TaK Kak HMEHHO OHE OORIYHO
ABJISAIOTCH pemaromumMy At NPOYHOCTH PasHHX gacrell camonera. Kak
NOKA32HO Ha puc. 1,7, OHM OXBATHBAIOT INHPOKUA AHANA30H 3HAYCHUR
YIJIOB aTaxH, HKCHAyaTALUOHHEX Neperpy3oKk H CKOpocTell mojeta ca-
MOjieTta.
OcHoBHHE NosierHBIE cayuyan Harpyxenus — A, A’ B, C, D, D', nn
MAHEBPEHHBIX M OFpaHHYeHHO MaHEBPCHHNX CAMOJIETOB YCJIOBUSA HArpy-
XKeHus, COOTBETCTBYIOLIME STHM Cy4asM HOpM NpOYHOCTH, BCTpPEYa-

10TCs Nipu KpuBonuHefiHoM MaHEBpeHHOM nonerte. JIns HeMaHeBpeHHwIX
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Ta6nwuna 13

NapaMerpu
uar%';{u?:fm n® €, q f
A Pimax €ymax — 1,5
A Priax - gmax max 1.5
B 0,570 55 — Tmax max 2,0
0 0 9max max 2,0
Moin ¢y min — 1,5
D Ponin —_ Gmax max 1,5

l C4AMOJIETOB TPAXKIAHCKOA aBHALMK 3TH YCJAOBH: HauGosee BEPOATHH
| Npn NoJeTe B HECMIOKORHOM BO3JVXE.
! B nosterumix caywasx mopMH mpounocTd 3amaior neperpysky ne, a
| TaKKE g WM Cy IJ17 ONpEAeIeHHs NOABLEMHON CUIH KpBLIa.
|I CBoAXa Be/HYHH, XapaKTEPU3IVIOMMX OCHOBHHE MOJETHHE cJyqau
b HarpyxeHusd HOpM MPOYHOCTH CaMOJIETOB, jlaHa B Tabu. 1.3.
Hna MaxOXEHNs HATPY30K HA KPELIO M ONpE/IEIEHNs He3afaHHHX
NapaMETPOB B MOJETHLIX CAYHAAX HATPYMEHHS HCIONB3YETCS 3aBHCH-
MocTh Y2=n3G—=c,Sy.
Hapsapy ¢ paccmorpenssivu CAYy9adMH Harpy:KeHHs HMeeTcs ellle
SHATATE/NLHOE KOJUMECTBO C/AY4des, KOTOPHe SIBASIOTCH pellaioliiMH
| AJ151 IpOYHOCTH OT/ENEHEIX qacTed. OHH U3/0XKEHH B NMaBax, NOCBAILEH-
HEIX ONpPE/IEVIEHHHM HaCTAM KOHCTPYKIUH.

§ 8. OCOBEHHOCTH
HATPY)XEHHSI BEPTOJIETOB

1. Cunpl, neficTBYIOmHE HA BEPTONET B MOJETe

Ha Beproster B xpuBOMHEefiHOM TOJeTE ACHCTBYIOT MOBEPXHOCTHHE
M Maccopble CHJH (puc. 1.8).

IToBepxHOCTHHIE CHJM: R — pesyabtupyiomas aspoaunamuueckux
cuJa Hecyuiero Bunta (HB), manpaerennas mo ocn xomyca BpallleHu s
HECYIIEr0 BHHTA; Q -—1060BOE CONPOTHUBJCHHE Beproiera (npuGJu-
KEHHO CuMTAETCA NPUJIOKENHEIM B LEHTPe THAMECTH BepTodera); Ty, —
TAra pyiaesoro Buura (PB), ypasnoBemmBaomias peakTHBHHH MoO-
MeHT Mpga.

Maccosbie cuner: G — Bec peprodsiera; Fpn; Fi — HHEPHUOHHEE CUJKL.

B ceasannoii cHeteMe xoopmumHar (no ocsam BepTONETa) cufta R
PACKI4HBACTCS HA TPW COCTABJsiOlMe: CHJAY TArM BuHTa T, Hanpas-
JIEHHYIO YI0 OCH Bafla (NEPIEHAUKYIAPHO NAOCKOCTH BpALIeHHs BUHTA),
nponoIbrYyio cuay H u Goxosyro cuay S.
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Prc. 1.8. Cuanl, geficTBylomye Ha eeproser

Cunnt 4 B S AefiCTBYIOT B NIOCKOCTH BpallleRud BHHIa. CHMa THTH
punTa T 110 BENHIHNME HE3HAYHTENbHO OTANYaeTCst OT obuled aspoanHa-
MHYECKOH CHIIH R, TaK Kak yroi 6, Mal H H3MeHsieTcsl B Npefenax oT
0 no 6°. 310 no3podNfeT B pacyerax npuHMMaTh T~ R,

2. Harpysku, aeficTByOmue Ha BEpTOJIET,
H HX HOPMMpOBaHHE

Harpysku, JefiCTByIOIHe Ha BEPTONET, 3aAIOTCS BEAHUHHOA mepe-
CPY3KH.

OCHOBHEE NMOJOXKEHHS!, KacaloUulHecs Neperpy3oK (Hx onpeaesieHue,
M3Mepende H T. 1.), pacCMOTPeHHHE [Js CaMOJIeTOB, OCTAOTCH Crpa-

, BEANHBLIMY H JJIs1 BEPTOJETOB,

CropocTh noneTa BepToNeTa CPaBHUTEILHO HeBeluKa (Vmax =300+
350 xa/u). ITostomy cura JOGOBOrO CONPOTUBACHHS M IPOHOJLHAs
CHAa HECylero BHHTA o0HuHO MaaH: Q<0,2 G; H<02 T.

Orciona caenyer, 4To 47isi IPOYHOCTH BEPTONETA OCHOBHOE 3HANEHME,
KaK W Anst caMoJieTa, HMEeT nmeperpyska, NeACTBylollast N0 HaNpaBJe-
HHIO ocy y. Bennuuna ee onpenenseTcst BeNHUMHOA THrH HECYIETO
BHHTA

T

"v='a--

Hopmu npounocty BepTosieToB (Kak H CaMOJIETOB) paccMaTpHBAIOT
Harpy:kenue BEpTOJIETOB B 1ONeTe, NpH Nocaike, a TaKKe NpH paboTe
B HA3eMHHX YCJOBHAX.

Hopmut 3agaioT xapaktephne cinyvay HarpyKeHHs BepToJeTa, a TaK-
e Be/IHYMHY SKCOMYaTaUHOHHON Neperpysky n° (ranbouapiuyio peanbio
BO3MOMXIYI0 NpH SKCIAyATalUHM BepTOseTa), 3HAYCHHE Kos(bnunenta

OmacHocTH f, 3HaYeHHs 0G6OPOTOR HECYLIErO BHHTA M CKOPOCTH ToJle-
BEepTosteTa B paccMaTpHBaeMOM Cliyuae,

AHUM H3 XapaKTEPHHX MOJETHHX CIyYaeB HarpyXeHHS BEpTOJeTAa
€TCq ManeBpeHHHA NOJNET — BHIXOJ BepTONeTa H3 NAAHHPOBAHHKA.

29
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Ilpu 31OM CHMTACTCS, 9TO Mo, =3; f=1,5; wuecao 060poTOB Hecywero
BUNTA  Npp=1,2(fpp)now; V= L15 Viay:  Tara HECYILEr0 BHHTa
T=n%4,:G; pofonbHas cuaa He=0,15 72 4 6oKoBas cuia S2=0,075 T,
| HAna Beproserop MAKCHMAaMbHbE SKCILTYaTammMORH e neperpysku,
' ONpeienisieMble aSpoxnHaMuyecKnmy BO3MOXHOCTAMY Hecymero BHHTa,
CPABHUTENBHO HEBEAHKH, TaK Kak npu GoNblumx IIeperpysKax BO3sHMKa-

I

i

1 €T CPHB n0TOXa Ha BurTe. Pacuernpye NepErpyskn o06HYHO He npeBhima-
0T NP=4+46,

{li 2 riasa

BHEIWHHUE $OPMbI KPBUJILEB
H HECYWHX BHHTOB

§ 1. HASHAYEHME KPHIJIA H BAXXKHEHWIKE
TEXHHYECKHE TPEBOBAHHSA K HEMY

OcnoBHOE Hasnavenpe KpHlia — co3panne nombemuofp CHJIB, 1O-
TpeSHOR NJia Beex HOPMAMNBHBIX PeXHMOB nOMera, CBOHCTBEHHHIX CaMo-
NETY, PH BOSMOXHO MeHbefi 3aTpate TArW NBHIaTeNbHON YCTaHOBKM.

: HMfl B KPEMNCHWs psafla arperaTos (wacen, Tonaueamx 0akoB, nBura-
, TeNBHOM YCTaHOBKy)

Kpuno sapaseres BaXKHeRed wacThio KOHCTPYKuuY caMmonera.

Ge = (0,07-0,16) Gy; Gy = (0,35 0,45) Gy,

rae Go— BaneTums sec camonera; Gy — Bec KOHCTPyKiun caMosera.
Ha pexumax nosera, Gansknx K Vi, OTHOlICHHE Ko3(duunenta

A060BOTO CONPOTHB/ICHH S KPHIA C.y K Kospduunenty no6opora coipo-
THBICHAS] CAMONETA Cxeny COCTABIART:

Coxxe

= 0,3 + 0,5.

Cxcaym

Cunxenne peca KPHJ1a H ero n66oBOro conpotunenys MPHBOANMT K
IOHWKEHHIO Gy ¥ Crppy, BHIHBaeT YMEHbLIEHAE NOTPe6HOA TAIM 1 pac-
XOJla TCMIMBA M, CleNOBATeNbHO, MOBHMIeHyE SKOHOMHYECKOH I(hex-
THBHOCTA CaMoleTa. .

Caenyer nmers 5 BHIY, 4TO HeOGXOANMOCTD OCYUIECTB/ICHHS 010/
HATENBHHX GYHKRHA Kphisia — obeciteueHus yeTofimuBocTn 1 ocoGenno
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asMellleHus arperaToB — WHOTAa 3HAYMTEJNbHO CKa3hlBaeTcs Ha KOH-
CTPYKLUMH KpHiJia. }

PaccMOTprM BaXKHeiilllye TexXHHyeckne TpeCGoBaHus, TpeAbiBse-
MBIE K KDBUIY, # OYTH HX Peanu3alny.

AspopHnamudyeckue Tpebosavusi, Buemrnne dopMu u reoMerpHye-
ckye pasMepbl KPHJa JOJXHE 00ecneunTb NONyyenye JeTHX CBOUCTS,
CcOOTBETCTBYIOLIHX HA3HaueHHIO caMoteTa. IIpu 3TOM JNOMKHA YYHTH-
paThCsl HHTepdepeHUusa KPhjla ¢ APYruMu 4acTIMH CaMoJieTa.

OCHOBHHMH a3pOoJyHAMHYeCKHMy TpeCOBaHHSIMH SBJSIIOTCH CJeLy-
olne!

1) Majoe 3HaueHHe CONPOTHBJIEHNA KPHJIA, XapaKTEPH3yeMOro npo-
g3peeHneM (CxS)y Ha OCHOBHHIX peXyMaXx noJsiera, — AOCTHTaeTcs Noja-
6opoM npoduiiedt ¢ MaJaEM Cx, BHOOpOM pauHoHaNbHONH (POpMHI KpHJa
g NJaHe, OrpaHuYeHNeM IVIOMAAH Kpblia S ¥ yJyylleHHEM COCTOSHHUA
BHELUHEH MOBepXHOCTH KphlJa (yMeHbINAeTCsl IepoXoBaATOCTh OOIINBKY, |
fie JONYCKAalOTCsl CTHKH BHAXJECTKY, BHICTyHaH#e 3aKJAeNOYyHHX ToJ0-
BOK M JPYruX HepOBHOCTEH, MOBHINAIOMIAX Cy);

2) BHCOKOe 3HayeHHe Mipyr — KpHUTHYeCcKOro yucaa M maa oxkoso-
3BYKOBBIX CaMOJIETOB ¥ BO3MOXKHO MeHbllee H3MeHeHMe Cx H ¢y no M
npy TiepeXxOfie K CBepX3BYKOBHIM CKOPOCTAM 1OJIeTa — O0ecneyyBaeTcs
NpyMeHeHYeM CnelyaJbHbIX CKOPOCTHHX npoduieit Manoli OTHOCHTEND-
HOH TOMIRHHH, CTPEJOBHAHKNX KPHJ/beB B INIAHE ¥ KPHJIbeB MAJKX YIJIH-
HeHufi;

3) ZoctaTogHO GoabILOe 3HaYyeHHe NPOU3BENIEHHA Cymax S, XAPaKTe-
pHusyouero crnocofHOCTh KpHJa €03/aBaTh HeOGXOMUMYIO NOJIBEMHYIO
CHAY IJs1 NojleTa Ha MaJjblX CKOPOCTAX, YU BO3MOXKHOCTb YBeJIHYEHHS
€ro 3a CueT MeXaHH3alWH Kphula JOCTHIAITCH NOCTAHOBKOH mnpodwu- ,
JieH, UMEIHX BHCOKOE 3HaueHHe Cymax, BHIOOPOM IUIOIlAgM Kphlia, i
AOCTATOYHOH IMs1 OOecneyeHus] HYXKHHX B3JIETHO-NOCALOYHBLIX CBOfICTB;
BHGOpoM (POpPMH B nJiaHe, ofecreynBawIed Xopolllee pasMellleHue, J0-
CTATOYHYIO NAOMmIaAb U BHCOKYIO 3(PQEeKTHBHOCTD NPHMEHAEMOH MeXaHH-
3auun (yBesyueHne XOPA LEHTPOIVIaHAa, HeCOJbIUAS CTPENOBHAHOCTD
(0-+-20°); uHoraa npuMeHeHneM GHUDJIAHHON CXEMH KPHJa;

4) BHCOKOe SHayeHye MaKCHMaJbHOTO KaueCcTBa CaMoJeTa

c
]
Kmax = (T) may > HEOOXOIHMOE 151 yBENIHYEHHs AaJbHOCTH U OTOJKA
x
caMoJieTa, JOCTHTA@eTCl WHCNOAb3OBaHHEM mnpoduiefl, nMelOLIUX
Gonbuine 3naueHAsT Kmax, W KPHlJIbeB GOAbLLINX YANNHEeHHH; obecneyeny-
€M XOpOWEro COCTOAHNSl BHelHeH MOBEPXHOCTH KPHJIA, NpHMeHeHHeM
CMenHanbHOl KOMIOHOBKA BHelIHAX (opM camonera (xpuija u (ioze-
Agxa);

5) ofecneyeHne yCTONYMBOCTH ¥ YHNPaBAAEMOCTH Ha BCEX JONYCTH-
MEIX JUIA caMOoJieTa JIETHBIX peXXumax.

1o Tpe6oBaHKe OTPAXKAETCA HA Beell a3pOAHHAMAYECKON KOMIIOHOB-
Ke caMonera, ABJNAACH OCHOBHHM JJs onpeneserysi GopM, pasMepoB H
PacnoJIOKEHHs XBOCTOBOrO ONEpPEHys M 3JEPOHOB; OHO BJnMAEeT U Ha
BHelHye POPMH H paCroNOKeHHe Kphija,

3]
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KomrioHosousisie TpeGoBaHus CBSA3aHHI ¢ BO3MOXHOCTBIO pasMelle-
HHSl B KpbiJIe TPY30B H arperatoB (GakoB, IIaccH, ABHMaTENbHON YCTa-
HOBKH H T. A.) NPH YCJOBHH HE3HAYHTENIbHOrO YBEJHYEHHS! CONPOTHB-
JieHHsl Kpbljla HaACTPOAKAMH HJIH yXy/ULIEHHEM COCTOSIHHS €rQ TNOBEpX-
HOCTH H3-3a Hajuyusi cTBOpoK. Ha ckopocTHHX camoserax uHOrga srto
ycnoBHe BHHYXKJAeT OTKA3EBaTbCA OT YCTAHOBKH IBHTatTedell B Kphisie
M OT KPeIJIEHHs! K KPBbl1y ONOop IIACCH.

Kpome Toro, npu conpsxenun Kpblja ¢ ADYTHMH yacTAMH CaMo/e-
Ta He JIOMKHA HapyIaThCsl CTPYKTYPa UX CHUJIOBHX CXEM.

TpeGoBatia K NPOYHOCTH M XKECTKOCTH KPBLIA, Kpuino nomxkHo 06-
JlafaTbk NpH BOSMOXHO MeHbllieM Beceé KOHCTDYKUHH JOCTATOUHON NMpOy-
HOCTBIO, JOJINOBEYHOCTBIO M XKECTKOCTRIO i obecmeuecHust GesomacHo-
CTH caMoJleTa HA BCeX JONYCTHMHX peXumax IKCIJIyaTaluH.

HeobxoauMo  oGecrmeunTh  KecTKOCTb  KOHCTPYKIHH  Kphia,
AOCTATOYHYIO MMl TOTO, YTOGH KPHUTHYECKHEe CKOPOCTH, TNPH KOTOPHX
BO3HHKAIOT SIBJIEHHS YPe3MePHOTO 3aKPYYHBAHHA Kpblia (nepekpyyHBa-
Hue, AMBEPreHuMs ), NOTEPH SPPEKTHBHOCTH 5JEPOHOB (peBEpc), caMo-
BO30OYXAa0IMXc KoneGanuit Kpuaa (dnarrep), npeBbiuaiy npeny-
CMOTPEHHHE B SKCIIyaTau#u CKOPOCTH T0J1eTa. ITH ABJEHHS NOAPOGHO
pacCMOTpeHH B ra. 6.

dKCnayaTauuonHse TpeGoBasus. Heo6xonuMo npu cospamuu KpHhl-
Jia 00ecneyHBaTh SKCIVIYATALMOHHYI) TEXHOJOFHYHOCTh €ro KOHCTPYK-
ugH. Ilng 3TOoro KOHCTPYKUMS AOMKHA AABaTh BO3MOMKHOCTD NIPOCTOro
H OHICTPOro NpoBefleHAs Bcex ollepauuit KOHTPOJA H o6cayKHBaRus.
Hyxno ofecneunte XOpowHfi [0CTYD KO BceM OTBeTCTBEHHLIM
AeTaJsM KpBJla H K arperataM, B HEM paclOJOMeHHHM, NPOCTOTY
HX YCTAHOBKH H CHEMa, NPElyCMOTPETh JIOKH H Pa3beMH Ha KphJe M
HaJlo NpPHHATL MEePH AJA 3aIlHThl TOBEPXHOCTH KpHJa OT AehcTBHS
BHelliHe# Cpefll M OT cayyaliHHX INOBPEKICHHN NPH SKCHMYATALHKH.

Texxoaoruuecxue TpeGoBasun. Jta rpynna TpeGoBannfi OTHOCHTCA
K NPOM3BOJICTBEHHOH H PEMOHTHOM TEXHOMOFHYHOCTH KOHCTPYKUMH KpH-
Jna. OHa npeAycMaTpuBaeT NPHHATHe Mep IJa o6ecneyeHus Manofl
TPYAOEMKOCTH U NPOCTOTH H3TOTOBJICHHA H PEMOHTA, TOYUHOrO BHINOJ-
HEHHsS! BHELHHX OYepTAHMA KPHJa, BO3MOXHOCTH NPWMEHEHHUSI CpaBHH-
TEJLHO HENOPOrHX, HeneHUMTHHX MaTepHaloB H noaydabpuxa-
TOB H Jp.

Texnuueckue TpeGoBaHus, NpeAbaBAseMHe K KPHJY, B 3HAUHTeNb-
Holi Mepe B3aMMHO NpoTHBOpeuMBH. Hanpumep, Manast Tommuua npo-
(puast Kphzia BHrOMHA ¢ TOYKH 3PEHHST a3POXMHAMUKH CKOPOCTHOTO Ca-
MOJIeTa, HO NPH ofecneyeHHH HeOOXOAUMOH TNPOYHOCTH TOHKOE KPHJIO
OKasHBaeTcs 6osice TAKENNM. JKenayaTauHonHoe TpeBGoBaHte HAIMYHS
JIOKOB B KPHUJIe TPOTHBOPEYHT TPeOOBaHHIO ofecneueHHst NPOYHOCTH
IpH MEHblUeM Bece; NaXKe XOPOLIO NMpHrHAHHME KPHIUKH JIOKOB YXYA-
LWAI0T aspoAHHAMHYECKHE XapaKTEPHCTHKH KpHJA.

[pH KOHCTPYHPOBAHHH HYXKHO YYHTHBATH THI H HA3HAYEHAE CaMO-
J1eTa, YCJIOBHR ero SKCIyaTalluH, NouMHsAs BHGOp NapaMeTpoB H KOH-
CTPYKTHBHHX (DOPM KpHiJa YCJIOBHIO HAUIYYLIEro YAOBAETBOpEHHs BaXK-
HeALHX TpeGoBanHuii, NPpeIBABMTEMHX K JaHHOMY CaMOJIETY.
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§ 2. KOMIIOHOBKA BHEHIHHX $0PM KPBLIA

Ion xommnonoBkol BHemHuX ¢(OPM KPHJIAa — a3POAHHAMHUECKON
KOMNIOHOBKOM NOHHMaeTcsl BWOOp # B3auMHasf yBSI3KA BHELIHMX OYep-
TaHWH KPHAA U CONPAKEHUST KPHJa ¢ Pro3ensKem.

llenpio a3poAnHaMUuecKoil KOMNOHOBKM ABJASETCR peaH3alius B
fepBYI0 OuEpEAb a’poouHaMHueCKHX TpeboBaHud K KpuJay. B 1o xke
BpeMS JOJ/DKHBI OHTH NPHHATH BO BHHMAaHHE U BCe Apyrue TeXHUYECKHe
tpefoBauys.

A3ponuHaMHyecKasi KOMNOHOBKA KPHJIA BXOLHT B KOMIJIEKC a9POJIH-
HAMAYECKOH KOMTNOHOBKH Bcero camodieta. [1osToMy npH OKOHuaTesb-
HOM BHOOpe NMapaMeTpoB KPhIa JOMKHH OHTH yuTenh (opMH H pac-
nOJOXKEHHE NPYIrUX yacTed camoJiera.

1. Bremnue opMHE KpHinia

Brewnne ¢dopMH KpHJA XapaKTepusyIOTCH:

a) npoQuASMH CEeYSHMIT KPHJIa;

6) oyepTaHHeM KPhlJd B IIAHE;

B) OYEPTaHHeM KPHJa MpH BUIE CTEPesH;

r} paamepamy KpHJa ¥ CXEMOil pacnoJoxeHusi ero yacted (MoOHO-
nyaH, Gunnaas).

Buewmnne GopMH KpPhlJla COBPEMEHHOTO CAMOJIETa — Pe3yJbTaT IJu-
TEJBHOTO TIPOlECCa MX COBEpIUEHCTBOBaHus. PasButue BHewHux Qopm
KPBJa CBi3@8HO C YJAYUIIEHHEM JETHHX XapakKTepHCTHK CaMOJeTOB,
BHEIPEHAEM B CAMOJICTOCTPOCHHE HOBHX MATEPHaNOB ¥ COBEPLICHCTBO-
BaHHEM CHJIOBHX CXEM H KOHCTPYKUMH.

TpeGoanuns, npexssiBasiemMHe B HacTOfee BpeMs K caMoJsieTy, Ha-
CTOJIBKO CJIOXKHBI, YTO BHeLIHHE GOpPMH KPHJIBEB NPOEKTHPYEMHX CaMO-
JIETOB YCT3HABJIHBAIOTCA B PE3YAbTATE CHEUHAJNBHHX HCCJACIOBAaHMUI.

Paccmorpum coofpaskenusi 0 BJHSHHH OCHOBHHX napaMeTpoB,
XApAKTEPH3YIOILNX BHelllHHe QOPMH KPHJIa, Ha CBOYCTBA KpPHJA Y ca-

MoJera.
Mpoduau cevennis npuaa

®opmy npoduas (puc. 2.1) XapaKTepU3yIOT OYEPTAHHA BEpXHEro H
HyKHEro 06BONOB U cJeflyloniHe 0e3pasMepHHE OCHOBHEE napaMeTpH:

c
OTHOCHTENIbHAS TOJLUHA ¢ — ? » OTHOCUTEIbHOE PAaCCTOSHMNE MAKCH-

L] —_ x
MAaJbHOH TOMIMHH N[O XOple xc=—b°; OTHOCHTENbHAA BOTHYTOCTh

(kpuBH3na) 7= _L .

¥

OTHOCHTEJIbHOE paccTOsIHHE MAaKCHMAaJbHOH BOr-

- Xf
HYTOCTH 1O Xopme &, =7 OTHOCHTEJBHHE paauyc KPHBH3HH
L-] A r
nepenuei (3agHeit) KpOMKH F=— —.
[Ipodunn o6uuno 3amatores anq cevennit KpHJa, B3AATHX 10 M0.1eTY
M nepneHAnKyASpHO JunuK POKycoB. B cooTBeTcTBUM C pacnoJioxe-
HYEM ceveHns N3Mepsiercsl MMHa XOpAH b,
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Puc 2.1. 'eomerpnueckne xapakre-
PHCTHKH Hpodmin:

£ — MAKCHMaJbiad ToOIHHA, [—
MAKCHMAabHasi BOTHYTOCTh; 7' — pa-
OHVC KPHBH3HH TiepeaHel KpOMKH:
b— anuHa XOpAH; X: H X;— pac-
CTOAHHA OT HOCKa NpoHAs 0 MaK-
CEMAJIBHOR TOJILHHEL H MAKCHMAJh-
Holi BOruyrocTH:

. — asporMHAMHUecKa® Xopaa, 2 —reo

AspoanHaMuuecko#f
XopAosn umupoduas (xopuaoh
HYJIeBOH NOABEMHOH CHJIBI) Ha3bi-
BAeTCA XOpJAa, mpoxoasmasi yepes
3aHIOI0 KPOMKY mnpodunst napaa-
JIeJIbHO HAanpaBJEHHIO NOTOK4, TPy
KOoTOpoM ¢y=0. KpuBuana npodu-
Jf YBEJAHUHBAET YroJ ap MEXIY
FEOMETPHYECKON Y aspogvHaMuye-
CKoit xopnamu (puc. 2.2). Ias cuam-
MeTPHYHOrO mnpoduia reoMerprue-
CKast W a’pOAMHAMHYECKAs XOPIbI
CoBnanant u ao=~0. Tunu npodn-
Jien ceueHH# Kphina (puc. 2.3) u nx
napamerpnl nogbHpaOTCI B COOT-

MeTpuHecKad XopAa, J— CPeaHHA “AHHHA
npoguns BETCTBHH C HAMCUAEME MY NCTHBIMH

NaHHHMH caMoserd.
Hns xpHabeB 103ByKOBHIX ca-
monetoB (M<0,8) NPHMEHFIOTCH CPABHATENBHO TOJCTHE HecymHe
npopuian c 3akPyraeHHOH mnepedHes kpomkoH. CpelHme 3HaueHus
BaKHEALWHNX NapaMeTpoB 3THX npoduaeh: ¢=0,1--0,18; ¥,=0,2=-0,37;
F=0--0,035.

Kphubst ¢ Takumy MpoQHASMHA HMEIOT BHICOKHE 3HAYEHHS Cymay M
neGoablroe npodnibHOE CONPOTHRAEHNE, KOTOPOE NPH AO3BYKOROM OG-
TeKaHWH MaJIO 3aBHCHT OT TOMLKHH npodunst (puc. 2.4, a). Tommuna
npoduns obecneyvBaeT MpreMJeMHe
obbeMHn Ay pa3MenieHHss B KpeIe Tom-
JIUBA, laccH, ABUraTes el H HOCTATOYHYIO
CTPOHTENBHYIO BHCOTY Kpblaa.

Hasi KpobeB OKOJIO3BYKOBHX X
CBEPX3BYKOBBIX CAMOJIETOB! NpHMEHSAIOT-
cfl cneluajbHHeEe 00Jiee TOHKHE CHMMET-
pHUHHEe npodHan.

TloBHilleHHe a3pOAMHAMUYECKOTO Ka-
4yecTBa TPEYFONBHOTO KPHd MOXKET GHITh
JOCTATHYTO TIPHMEHEHHEM ¢ LeNblo
YMEHBIICHHST MHIYKTUBHOMO CONPOTHBJE-
HuA u3ru6a BHH3 Hocka npodunda, Bo3- o, 0 g
pPacTalomero Mo HanpaB/JeHHIO OT KOPHs

K KOHLY Kpbiia (KOHHuecKas KpuBH3Ha Prnc 22 Bausmuse sornyrocrm
NPOPHAA Ha 33BUCHMOCTD Cp=

KpHJa). . =/{®) H BeiMyMAY yraa wyde-
3HayeHus BaXKHeALHX napaMeTrposn ROR NOTBEMHON CHIN

npoduiedt I KPHJBEB OKOJOSBYKOBBIX 71— mna wecummerpnsnoro mpodmas;
cawoneron —=000--0,16;  5=03= r-gm comenimors podiar
- H [

+0,4; f=0--0,035, ans KphbiJibeB CBepX- po %
3BYKOBBX camonetoB — £=10,02=-0,05; x.>0,5; f=0.

b K OKOMO3BYKOBHIM H TPAHC3BYKOBHM CaMOJETAM OTHOCATCH CaMOJeTH, MOry-
mHe goctHrath MZ=1, HO B HOpManpHOR 3KCNAYATAUHH JeTaioluie npn M<Cl.

VY CBEpPX3BYKOBHX CaMOJNETOB pelHM KpeficepcKoro NoJeTa cBepx3BYKOBOA —
M3 1, Camoners ¢ M>5 OTHOCATCA K THNEPSBYKOBLIM,

3
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Puc. 23. Tanu npodunedt xpetna aas pas/IMYHHX CKOpOCTel RoleTa:

I — noseykoBHe CKOPOCTH MOJETa: @& — BHIMYKJO-BOMHYTHIf (o"enr Mamas ckopocTe
nosieTa); 6 — NJIOCKO-BHOYKJbIN; 6 ~ JBOSIKO-BHIYKJIbH HECHMMETPHYHHA; 2 — S-06-
PasHHi; 0 — ABOAKO-BHNYKANA CHMMeTPHUHHA;

Il — OKON03BYKOBHE CKOpOCTH pOMeTa: € — RBOAKO-BBMNYK/IHA HeCHMMETPHUHRKI;
M ~— NBOSKO-BHNYKBIN CHMMeTPHUHKIA;

I — crepxaByKOBHe CKOPOCTH Nolera; 3 — AYroBo#l, i — pomGoBHAHBIN,

{1V — rinepaByKoBbie CKOPOCTH NMOAECTA K — KAHHOBUAHEH

Kpouibt ¢ TakaMu npoduasmp 067afa0T BHCOKYUMH 3HAYEHN MU
M ¥ HeGOoMbluuM BOJHOBHM COUDOTHBJEHHEM NDH NEpexole uepes
Kpure
CKOpOCTh 3ByKa. CymecTBeHHBIMH HefOCTATKaMH TOHKAX KPHJIbEB sIB-

a)
Cxnp ﬂCJ'rﬂ

X=0
} F=gs

"-u-‘____
005 Nl ?a5 =< 75

~ - 20 M
~— %
g 1 2 M
8 I Puc. 24. Brusnne otHocHTenprOR
a0 / l TOMUHHH Kpuaa (@), YanauHenns
g I =059 (6) ¥ crpenoBuaHOCTH (e) Ha xoad-
2 A=£] L L pHUNeHT N0GOBOrO compoTHEIEHRS
. anzf -'l-_p_f_‘_ KPblla MPH M3MeHeHHH gHca M

P ITRIOEURI0I2 16 1610 M
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= ASIOTCS MAJHe 3HAYCHHS Cymax. Y MEHbIIEHHE OTHOCUTENbHOH TOMIIHHHE
NPH MadHX XOpHax KPhia ymMeHbliaeT BHyTPeHHHe OOBeMH KpHJA H
CTPOHTE/bHYIO BHICOTY Gajiky KpHJa, YTO BeeT K YBeJHUeHUIO Beca ero
| KOHCTPYKUHH.

Bausude ToawuHel npodHAn HA Bec KPHAA MOXHO O0bACHHTE cAeAYIOIHM obpa-
soM. Ecam H:.uno NpeAcTaBUTh KaR GaJky c BbicoTofi H, HATpyXeHHYIO Hark6amiuM

[ MOMeHTOM Musr, TO ycHAHe B noAcax Gankn (cm. ra, 3, § 6)
|
MHSI"
P=—
x H

Ecau npuusts, 4o B onpepeneHuoM ceuenun H Az ch, paspymaouwnit HsraGaomnh
MOMeHT — Mbar, a paspyuianillee HanpsMmenHe Gpasp, TO NOTpebHAA nja olecnede-
HHS MPOYHOCTH MAOLIAAb CEeYeHHA NoAca Gajxky Kpblia

] MP

F _ H3r

-

[~ bapa 3p )

M3 3sroro BmpameHAs BHAHO, 4TO NpPH 33aAaHHOM b yBe/HYeHHE ¢ MPHBOJHT K
yMenbllenuio noTpebuofl F, a cneforaTensHo, H Beca GaikH.

Oueprande KpwJia B nJane

HanGonpliee pacnpocTpaHeHne HMeeT Tpaneunebnanas ¢popMa KpH-
N2 B nJaHe oGHYHO ¢ 3aKpyI/IeHHHMH KoHuamy (puc. 2.5, a).

I

L 2
b TpaneuneBAIHOE KPHIJIO XapAKTEPH3YETCA YAJHHEHHEM A = =
ol
- - . bU
}. j k CYXEHNEM 7] = H YIVIOM CTPEJOBWIHOCTH MO JHHUH (OKYCOB
1 KOHIY
i 1

- Kphuiio HasbBaeTcsd CTPeNOBHAHHM Npu > 20°.
H TpaneuueBuiHOE KPHJIO MAJOro yAJHHEHHS H OOJIBbILOrO CyXeHHus,
HMeIoIIee 3aHIOI0 KPOMKY, NIePNEHIHKYASPHYIO POLOJABHON OCH CaMo-
JieTd, HaanBaercs TpeyroJbHbeM (pac. 2.5, 6).

ISl TPeyroJbHHX KPHJLEB H IJSA BCeX KPHJIbeB CBePpX3BYKOBBIX
l CaMOJIETOB CTPEJIOBHAHOCTb XapaAKTEPHIYeTC YIVIOM [0 NepelHedl KPpoM-

Ke Y.
YannuHeHHe A siBAsieTcd BaKHeHlllum MapaMeTpoM KpHJa.
YBeqmueHnue yaAuHEHUA KPHJ/beB NO3BYKOBMWX CAMOJETOB NPHBOAUT

K YMEeHbIIeHHIO KO3(pPUUHEHTa HHAYKTHBHOIO CONPOTHB/AEHHA U yBeJIH-

USHHIO MAKCHMAJbHOTO KauecTBa Kmax, KaK CJACAYET U3 BHPAXKEHHs

1 2
—c
akyn
roe & — xospduuyent, yuutuBaomui GopMy KpHJa B IJdHe, BeJH-

yyHy ero IJomanyn, 3aHaToi QrosenasxkedM, U ero pacnolokeHHe IO
BHcoTe ¢ro3enaxKa.

3to cnocoﬁcmye'r YMEHBIUEHHIK pacxola TOIJIKBa, H, leloBaTeNb-
HO, pOCTY HaNnbHQOCTH NOJETA,

36
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OTpHuaTeNbHbIE TOC/EACTBHS

yBeJuueHust A: ) 1 @r“\
a) pocT Beca Kpbija H3-3a kY 1 3|
yBeaHuennss usrubaiommero Mo- tx A
2. MeHblUeHust -
menrta (puc. 2.6) n yme H o g0

CTPOMTENBHOA BHICOTBI KDL,
yMeHbILICHHE ero XKEeCTKoCTH; .

6) yxynileHue MaHneBpPeHHO- j \

)

CTH BCJAEICTBHE YBENHYEHHUA MdC-

N7
COBOTC MOMEHTA HHEPUHH CaMo- N2 |
JIeTa OTHOCHUTEJBHO MPOACTbHOH e
ocu — I M3-3a pasHoca Macc &2

Kphblaa.

3HayeHusa A BbIOMparoTcst Lnd  Puc. 2.5. Bua B naakie 1 ocHoBRbe pas-

. Mepul CTPEAOBHAHOTO (&) W Tpeyroib-

Ka)XJoro THIA caMoJjera c yue Horo (0) Kpuibes
TOM YKa3aHHEIX BHILIE NOJOXKE-

HUH.

Y HemMaHeBPeHHBIX HO3BYKO - 1 KppmaNe?  A,eR2 T

BHX TPaHCIOPTHHX CaMOJETOB ]
|
|
I
|
|
!
|
1
'
[
i
I
[
!
1

C NPAMBIMH KpelIbAMH A =613, 1_
CoO  CTPeNOBHOHHMH — A=5--8.

B HeKOTOpHX CJayuasix HIJs -1
FOCTHIKEHHS] HaMeueHHHIX JeT- ~t;
HHIX JaHHHX HeoGXOAHMO YBEJIH- Kpoino N°T  A4=6
YHBATL A Z143K€ 32 CUeT yBeJHue-
Husl Beca Kpuaa. Tak, HanpHMep,
pekopIHHH B CBOE BpeMs IO m
AaNBHOCTY  [OoJieTa  CaMoJeT
AHT-25 umen xpmsio ¢ A=13,1. y
YaanHeHne KpbJIbeB PEKOPAHHX “ el |
IJIaHEPOB-TIApUTENER  JOCTHTE- N |
er 925, Kpatrp N2

MauesperHnle  CNOPTHBHBIE Kpoian H°1
NO3BYKOBbIE CAMOJIETH C MPAMbI- | '
MM KPEUIBIMH HWMEOT MeHbILUye a2
YATHHeHHs — A =5--7. b/2
210 oOBACHACTCH TEM, YTO Ha - T2j2
PeuMe MaKCHMMaJbHOH CKOpPOC-
TH, ABIAOMIEMCA s 3THX ca-
MOJIETOR OCHOBHHM, HOMA Cx; B FH: 26. [lpn ysemtienunt  pactyr yio
Cx caMoJsieTa He3zHauwmTeJbHa (pe- rifatote Ik
¥HUMY Vmax COOTBETCTBYIOT Ma-
JIHE o U Cy, 4 3HAYHUT, H MaJsble Cx;) H yBeJHUEHHE A CYILeCTBEHHOro BH-
ArDHILA B ¢, He JaeT. B TO e Bpemsa IpH OrpaHHuEHHH A AOCTHTAIOT-
CR npueMJeMhle MaHeBPeHHHeE CBOACTBA CAMOJETd, YMEHLLIAeTCH BecC
KpHJa. )
IIpn BHGOpe ynaHHeHHs! KpBibeB CBePX3BYKOBHIX CAMOJETOB IIDH-
HHMAIOTCS BO BHYMAaHHE elle CJellyolIne Coo6paxeHus:
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a) k03 PUUHEHT MHIYKTHBHOIO CONPOTHBJIEHHS Cx; TIPH CBEPX3BYKO-~
BOM OGTEKAHUH MaJsIO 3aBHCHT OT YAJMHEHHS H B NpubanXKeHHOM pacye-
Te BJAHAHME A He YUNTHIBAETCH:

- yMi—1 ,
Cxi=TCu;

6) sHauuTeABHOe YMeHbIlleHHe YAJIAHEHNS! NPHBOAAT K POCTY Myypuy
H X YMEHBIICHRIO NPHPOCTA € 33 CYET BOJHOBOTO CONPOTHBJEHHA IpH
M>Mypur (cM. pac. 2.4, 6);

B} Y KPHJbEB MaJHX YAJHHEHHH MaJjbl 3HAYEHUS €y A Cymax JOCTH-
raercd npu Goablpx yraax ataku — 25—30°, D10 sBagercst HelocTaT-
KOM, TaK KaK NPH OrpaHuYeHHOH KOMIOOHOBKOM ILACCH Befuymie Goc
MaJloeé 3HAYECHHE Cypmoc NPHBOAWT K YXYALICHHIO MOCAMOYHHX CBONCTB
caMoJera;

F) AJst KPHJbEB, "MMEIOIIHX CBePX3BYKOBHE npoduan © MajabMH
OTHOCHTEJILHHMY TOMIMHAMY C, OYeHb BaXKHO TO, YTO NpyMEHEHHAe Ma-
JINX YIUIHHEHUY NPUBOJYT K YMEHbLIEHHIO Beca, YBeJHUEHHIO 3KeCTKOC-
T H 061beMOB KOPHEBHX yacTefl KPHJIA,

C yvyeroMm npuBelleHHHX BHIlle NONOKEHHH Ias CBEepPX3BYKOBHX
CaMOJIETOB MPUMEHSIIOTCH KPHJbE CPABHATEJBHO MajdHX YIAJMHEHHi::
v = 1,5‘5‘4,0.

Ilpn BHOOpPe cyXeHHA 1] YUNTHBAETCH Kak TOJIOMK HTEJbHOE, TAK
W OTPHUATENLHOE BMSAHHE BEJMYUHBI CYXeHHs Ha CBOHCTBA KpHJia
caMmoJgera.

[lonoxurenbHoe BAMSHNE YBeHueHAS CYeHnsl:

a) NoBHIIaeTCs 3(PPeKTHBHOCTD MEXaHHIAUHH KpHJa (LIHTKOB, 33-
KPBUJIKOB}, TaK Kak ee BJHAHHE PacHpOCTPAHSETCH TPH 5TOM Ha 6OSb-
WY NACIaab KPHAA;

6) pactyT o6beMH KOPHeBOH 4acTH KPHJa, uTo ofjeryaer y6opky
uraccq, pasmemnteHne GaKoB u Ap.;

B) yMEHbIUAeTCst BeC M MOBHINACTCH ECTKOCTh KOPHEBOX wacTu
KPhLIa BCJICACTBYE YBENHYEHHS! CTPOMTENbHON BHCOTH M XOpAH HauGo-
Jiee HATPY}KeHHHX KOPHEBHX CeyeHui.

OTpuuaTesbHOe BAHSHHE YBEJUUEHUS CYKEHAS 7:

a) DOBHUIAETCH CKJIOHHOCTH K KOHUEBOMY CPHIBY, yXyamaercsg yc-
TOAYHBOCTE 1 YHPABAREMOCTh NIPH NOJeTe Ha GOMBIINX YIIAX ATAKH:

0) cHaKaerca adypeKTHBHOCTL ,1€pOHOB.

Y KpHAbEB COBPEMEHHHX CaMOJIETOB PA3JIUYHOrO HA3SHAYCHNS BeJi-
YHHa cyxeHus n=1--4,5.

Maugpie yruH CTPEeNOBHAHOCTH 3 NPHMEHAIOTCH HHOTA B LEAX
CMEIIeH}s cpe/iHed asponnnamuyeckoit xopau (CAX) kpuaa aas obec-
nieyeHHsa HeoOXOAMMON UEHTPOBKH caMOJIeTa.

OCHOBHOH UeNbI0 NpPHMEHEHHSI CTPEsOBAIHEX KPHJbEE € =
=20--60° aBnsieTcs ynyyluenye a3pOIHHAMAYECKNX CBOFCTB KpHJA Npu
Goabunx M:

38



www.vokb-la.spb.ru - Camoné€r cBoHMH pykaMH?.

a) y CTPENOBHIHBX KpbiibeB pacTeT Mypary MO CpPaBHEHHIO C
Miqury—0 NPAMOFO KpbiJIa. YBesHuyeHHe uHCIa Mypur« CTPENOBHIHOTO
KpH1a NpUOIHKEHHO XapaKTePH3YyeTCR 3aBUCHMOCThIO

M KPHMT =0
Ycosy

[IpuMeHeHye CTPENIOBUAHHX KPHILEB NO3BOJAAET JeTaTbh NpH GoJb-
mux M Ge3s BO3HUKHOBEHHS BOJHOBOTO KPH3uca Ha Kpbije;

0) cTpenoBHaHoCTb cnocoGCTBYeT TakkKe Gonee NAaBHOMY TpOTeKa-
HHIO BOJIHOBOIO KPH3HCA H YMEHDIIEHHIO MAKCHMAJABHOIO 3HAYEHHUS Cyp.
Xapakrep BIMSIHHS ¥ HA 3aBUCHMOCTD Cys OT M NokasaHna ua puc. 2.4, 6.
OOuiyHO TipUMeHsieMan NPpsiMast CTPeJNOBUAHOCTE (¥>>0) npuBoauT K yBe-
JIMYEHHIO TIyTeBOH M NMONePeyHOH YCTOMYHBOCTH CAMOJIETA, NMOBHILIEHHIO
KPUTHYECKNX CKOpOCTeR (uaTrepa ¥ AHBepreHUUH.

Onuako crpenoBugHbe KPHAbS 061a1a10T ¥ HEQOCTATKAMY:

2) Y KPBIJIBEB C NPAMO#H CTPEJOBUIHOCTDHIO MPOUCXOAHT MPEKAEBpe-
MEHHH ] CPLIB MOTOKA C KOHIOB KPblia. DTO NPHBOAUT K YXYALIEHHIO VC-

TOWYHBOCTH H yTpaBaseMOCTH Ha OOJblUMX YIVIAaX aTaky, B YacTHOCTH
Ha B3JIeTE U IPH NIoCajKe;

G) ¢ pocToM CTPeNOBHAHOCTH YMEHBIUAIOTCH Cymax H Kmax, CHHXKaET-
¢l 30 PeKTHBHOCTD CPEACTE MEXAHH3ALMH, NOBHIIAOIWINX Cymax;

B) CTPENOBHIHOCTb NPUBOAMT K YCJAOMHEHHMIO TIPOHM3BOACTBA H yBe-
JIMYEHUIO Beca KOHCTPYKUHYN KPHJ4.

Jlast CBepX3BYKOBHIX CAMOJIETOB NpuMEHsIETC TaKKe TpeyrojbHas
¢opma KkpHuna B naane,

Mlmu'rx=

Tatawua 21

BinsiHue YreRHYeHHA DapaMerpa

TNapa-
MeTph
P NOJONKHTE IGHO OTPHILATEILHO

l. VeeanuenHe Muyr H  Beca,
yMeHblleHHe XeCTKOCTH Kpbiaa,
A VMeHbIIEHHE £y 2. YMenbileHHe Mypar.

3.  V¥xXynwerHe  MaHeBpeHHHIX
cBOAiCTB camojlera H3-33 PasHOCA
Macc Kpeuia
" 1. ¥menblienne Mysr 4 Beca | 1. IloBuilienne cKAOHHOCTH K KOH-
YBe/MIHYEHHe MKECTKOCTH Kphlaa. EBOMY CPHBY.

2, ¥Yeemuuenne S¢pdekTusHOCTH| 2 YMeHbleHHe 3(PPEKTHBHOCT 0
MEeXaHH3AUHK Kphlfa. 3J1€¢pOHOB

3. ¥Yseanuetine o0neMoE KOpHeBof
YACTH KpHNa.

1. Veeanuenve Mupar. 1. TloBumenHe CKJIOHHOCTH K KOH-
IEBOMY CphIBY.

2. YMmeHbllleHKe ¢xp NpH nepexone| 2. VuenomeHHe 3¢¢eKTHBHOCTH
uepes CKOpPOCTh 3BYKA. MEXAHH3aHH KpHJA,

3. YcaoXHeHHe RPOH3BOACTBA H
YBEJHICHHE Beca KpbiJia
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