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1 OCOBEHHOCTH PACYETA HA IMPOYHOCTD
JIETATEJIbHBIX AIIITAPATOB

Harpy3ku, aeiicTByromme Ha JieTaTe JIbHbIN annapar.

Ilo ¢usnyeckolt mpupojsie Harpy3kd MOXHO pasfAeiduTh Ha IO-
BEPXHOCTHBIE M O0OBEMHBIE (MACCOBBIC) CHUITBI.

K ITOBEpXHOCTHBIM OTHOCATCS a3POAMHAMHYECKUE CHIIBI, BO3HH-
Kalolle Ha MOBEPXHOCTAX Camoy€ra, 00TEKaeMbIX BO3IYIIHBIM MOTO-
KOM, TsAra JBUIATENed M CUIIbI PEaKIMK HA KOJIECAX IPU JBUKEHUU Ca-
MOJIETA 10 3eMIIE.

IIpy paccMOTpEHUH OTAEIBHBIX arperaroB CaMoJIETa, K IOBEPX-
HOCTHBIM CHJIaM CJIEAYeT OTHOCUTH CHJIbI, JACHCTBYIOLIME HA JAHHBIN
arperaTr co CTOPOHBI OCTAJIbBHOW KOHCTPYKLIHH.

K MaccoBBIM cUIaM OTHOCATCS CHJIbI BECA U CUJIBI HHEPLIMU.

K TemnoBbIM Harpy3skaMm OTHOCSITCS T€ TEMIIEPATypHBIEC TPAIUCH-
Thl, KOTOPbI€ BO3HUKAIOT IPU OOJBLIMX CKOPOCTSX MOJIETA HA MEPeIHUX
MIOBEPXHOCTSAX JIETATENBHOIO amnmapara U o0ycIaBIMBalOT BOZHUKHOB €-
HHE TEMIEPATYPHBIX HAIPSKEHUM.

VYKazaHHBIE CHJIBI YYUTBIBAKOTCS IIPU pacy€re JIETaTeIbHBIX all-
napatoB (JIA) u ux yacteit Ha IPOYHOCTb.

1.1 Hopmbl npouHocTH

Hopwmbl ipounocTr JIA periaMeHTUPYIOT BEIMYMHY U XapaKTep
pacripenienieHns Harpy30K, JeWCTBYIONMX Ha OT/AEIbHbIC JJIIEMEHTHI KOH-
CTPYKIIMH TIPH PA3IMYHBIX PEKUMAX €ro MoJI€Ta ¥ MOCAIKU, BEITHYNHY
K03 (pr1IeHTOB 0€30MacCHOCTU U CKOPOCTHOI'O Haropa.

Koaddumuent Oe30macHOCTH — OTHOIIIGHHWE DPAcUETHOW Tepe-
Ipy3ku (pacu€THOTO YCHIIMS) K DKCILTyaTallHOHHOW Teperpyske (dKc-
TUTyaTallHOHHOMY YCUJIHIO).

Pacuérnoe ycumue P!

Pp,=fn,-G : (1)
re: f — koadpureHT 6e30MacHOCTH,

N,-KOA(PUIIMEHT Meperpy3KH MaKCUMAIIBHO JIOITYC-
TUMOM B KCILTyaTalli U

N, YyCTaHABJIMBAaeTCS B 3aBHCHMOCTH OT Ha3HA4YCHHs CaMOJETa,

€ro Beca U MaKCUMAJIBHOW CKOPOCTH TOPU3OHTAIBHOTO TOJETA.
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Koaddumuent 6e3omacHocTr

PP
f=— , 2
= 2)
p
f = n_3 , 3)
n
rre:
f — koadpurmenT 6e30maCHOCTH,
PP — pacuérHoe ycuime,
P’ — sKCIUTyaTallHOHHOE YCHIIHE,
n° — pacyéTHas meperpyska,
N’ — SKCIUTyaTallHOHHAS TIEPETPY3Ka,
OTKy/Ia:
P=fn 4)
=1,5...2,0.
n3
G
! G1 <G, <G3
G2
G3
Vmax

Pucynox 1

3aBUCHUMOCTb IKCILTYaTallHOHHON
neperpy3ku camojéra OT ero Beca

U MaKCUMaJIbHON CKOPOCTH

B cooTBeTCTBUU C 3TUM CaMOJIETHI pa36I/IBaIOTC}I Ha TpH Kj1acca.

A — MaHeBpeHHBIE (MCTPEOUTEIH )
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b — orpannuenHo MaHeBpeHHBIC (OOMOAPAMPOBIIMKN CPEIHETO
Beca)
B — HemaHeBpeHHbIE (TpaHCIIOPTHBIE CaMOJIETHI U TKENbIE OOM-

OapAMPOBIIMKH )

Bcé pasnooOpaszme Harpy3ok, JACHCTBYIOIMX Ha CamoJIET, CBO-

JUTCS K CIEAYIOLIUM PacYETHBIM PEKUMaM WM IOJIETHBIM CIIydasiM:
A, A’,B,C,D,D’ u np.

Hanpuwmep.
Cnydaii A’ —KpUBOJMHEHHBI MONET C MaKCUMaJbHON Iepe
IPY3KOM U C MAaKCHUMAJIbHO BO3MOKHBIM CKOPOCT-
HBIM HaIlopoM.
OTOT city4ail COOTBETCTBYET HAa4ally BBIXOAA U3 MUKUPOBAHMSL.
Cnyqaii A — KpUBOJMHEWHBIN MOJNET HA yriax aTakk, COOTBET-
crByroXx Cy max -
OTOT cilydail COOTBETCTBYET BBIXOJY CaMOJETAa U3 MTUKUPOBAHUS
WA BXONy B <TOPKY», a Ul TsDKEIOro caMmoj€ra — cilydad IOJETra B
OO0JITaHKYy.

Pucynok 2
Pacuérnble pe:xuMbl KpUBOJIIMHEHHOTO MOJIETA.

Cinyuaii D — xpuBOJIMHEWHBIH TOJET C OTPHUIATEIBLHON Tepe-

TPY3KOH.
Pe3kuil BX0o/1 B MUKMPOBAHUE.
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1.2 Hopmbl K€écTKOCTH

Jlnst Toro, 4ToOBI MO JACHCTBHEM BHEIHUX HArpy30K HE MCKa-
Kanachk (opma camoséra, KOHCTpYKuMs JIA nomkHa ObITH TOCTAaTOYHO
*KEcTkoU. [Ipym 3TOM XapakTepHUCTHKU YCTOMYMBOCTH U YIIPABISAEMOCTH
JOJKHBI HaXOJUTbCA B JONYCTUMBIX mpezaenax. Kpome toro, HeoOxo-
JMMO YYUTHIBATh YCIOBHE BUOPOIIPOYHOCTH.

JlaHHBIE HOPMBI PENIAMEHTUPYIOT BEJIMUMHY HAIPY3KH, B IIpefe-
Jax KOTOPOM HE JOJKHO OBITh MOTEPU YCTOMUMBOCTH OOIIMBKU U OCTa-
TOYHOU JepOpMALIUU 3TTEMEHTOB KOHCTPYKLIUH.

YcTaHaBIMBAKOTCA TONYCTUMBIEC BEJIMUMHBI YITIOB 3aKpyIMBAHUS
Y OTHOCHUTEJBHBIX IPOTHOOB.

Hopmupyercst 3peKTHBHOCTD pYJIEBBIX MOBEPXHOCTEH a TakkKe
BEJIMYMHBI KPUTUYECKUX CKOPOCTEHl aBTOKOJEOAHUN HECYIMX IOBEpX-
HOCTEM.

[IpouHocTh U kECTKOCTh KOHCTpYKUMU JIA mpoBepsercst craTu-
YECKUMH, JUHAMUYECKUMHU, U JIETHBIMU MCIIBITAHUSAMH CAMOJIETA.

Ecnu B pesynbTare MCHBITAHUNA OOHAPYKUBAIOTCS OTCTYILICHUS
OT HOPM MTPOYHOCTH U 5KECTKOCTH, KOHCTPYKIINIO JOpabaThIBAIOT.

1.3 OcoOeHHOCTH pac4éTa HA NMPOYHOCTH CHJIOBBIX JJieMe H-
TOB KOHCTPYKIUH

[Ipu pabote syeMeHTa Ha C)KaTHE PAacCMATPUBAIOT JIBE BO3MOXK-
Hble (OPMBI MOTEPH YCTOMUYUBOCTU CTEP’KHEW (B YaCTHOCTH, CTPUHIE-
POB, TIOSICOB JIOHXKEPOHOB U JIp.) — OOIIAs M MECTHas MOTepsl yCTOHYH-
BOCTH.

OOmias morteps yCTOWYMBOCTH XapaKTepH3yeTcsl M3ruOOM OcH
CTepkHs, a MecTHas — jaedopmanueil cTreHok crepkHs. Kpuruueckue
HaNpsDKEHUs OOILIEH MM MECTHOH MOTEPU YCTOMYUBOCTH G SBISIOTCS
pa3pylialouMMHA HaNpPsHKEHUSIMU 3JIEMEHTA KOHCTPYKIUH.




JInst onipenenieHust 3TUX HAMPSHKEHUH CYIECTBYET SMIUPUYCCKast
dopmymna:

1+v
o =0 — 5
P Ty 4+y? ©)

rie:
O — BPEMEHHOE COMNPOTHBIICHHE Marepuaiga KOH-
CTPYKIIUH,
V= 0y O, , (6)
re:
0, — DIJIEPOBO KPUTHUECKOE HAMPSHKCHHE
2
7t E
O, =K, (7)
I
i
rie:

K — KO3(HUITMEHT, YIUTHIBAIONMI OMOPHBIE YCIOBHUS
(k=1 — mapHHUpHBIE OMOPHI, k=4 — 3aIIeMIEHHEIE,
K=2 - TIOJTy3aIlEeMJIEHHBIE),

I/i — xEcTkOCTh CTEPIKHS

. J
1= \/; - paanyC HHCPLUUU CCUCHUS CTCPIKHA

Ot QopMyNbI UCHONB3YIOTCSA AJIs pacdyéra MoTepu YCTOHYMBO-
CTH CTEP>KHEH (CTPUHTEPOB), UMEIOIIMX MAITYIO KECTKOCTb.

B KoHCTpYKIIMU camMoJi€TOB MPUMEHSIOTCS OalKu — COCTaBJICH-
HbIe U3 Tpoduiell 1 UMEIOIIME TBYTaBPOBBIE HIIM KOPOOUATHIC CEUCHMUSI.

[Tosica Gayiok CBSI3aHBI MEXKIY COOOM TOHKMMH CTCHKaMH, TIPH
9TOM M3TMOArONMii MOMEHT BOCIHPHHUMAETCS TOsICAaMU, a Mepepes3bIBa-
OISl CHUJIA — CTEHKOM.

Hanpspkenus B mosicax.

o= W“‘"’ : 8
rae:
G — HOpMaJbHBIC HAIPSHDKCHUS B MMOsICax OaJIKH,
M,;; — H3ruOaronMi MOMEHT,
J
W=—,
H



Jnst 2-X mosicHOM Oaku
J=F-H?/2 — MOMeHT HHepIHH,
W — MOMEHT conpoTHBIIECHUS

M
O_ — n3 , 9
Fh ©)
KacarenpHble HapsHKEHUS B CTEHKE OAJIKU T:
Q-S
T=—"7 10
15 (10)
rae:
Q — nmepepe3bIBaroas cuia,
S — cTaTUYeCKU MOMEHT,
J — MoMeHT uHepuuu,
0 — TONIMHA CTEHKH OaJIKu
CTaTH4ecKnii MOMEHT ILJIOMAIH
F-H
S=— 11
. (1)
[loncranoBka Boipakenus (11) B Beipaxenue (10)
pu- BOJAUT K ypaBHeHuto (12):
Q
A r= (12

H-o

i

Pucynox 3

IIpy morepe yCTOMYMBOCTH CTEHKHA OT IEPEPE3bIBAIOLNMX CHUI
MOSIBJIAIOTCS. IMaroOHallbHble BOJHBI, OJHAKO HeECylas CIOCOOHOCTh
CTEHKHU YK€ Ha JIPyIrOM YpOBHE OCTAETCsl.



Pucynok 4
JlnaroHajibHbIE BOJIHBI B CTEHKE

MaTepI/IaJ'I CTCHKHM BJOJIb JAHHBIX JHUArOHaJIbHBIX BOJH pa60TaeT
Ha pacCTsOKCHHUC-CKATUC.

B KOHCTPYKLUM CaMOJIETa HAXOMAT IIPUMEHEHHUE MIACTUHEL (00-
[IMBKK) TOAKPEIJIEHHBIE HEPBIOPAMH M CTHHTepamu. [loAkperieHue
00ecreunBaeT yBeanueHre paboTOCIIOCOOHOCTH MaHEIH IIyTEM yBENH-
YEHUS KPUTUYCCKAX HAIPSDKCHUH. _ f

DIIOphI pacrpeneaeHus HOp- Oe / / / A
MalbHBIX HAMpsOKEHU MPU CHKATHH / / /
IIJIACTUHBI II0OKAa3bIBAalOT, 4YTO TaKas /

o
maHenp  paboraeT ¢ OOJBIIMMU :/7L — Ll
HAIPSHKCHUSIMA B 30HE CTPHHTEPOB. /T T

[puBenéHHass umMpHHA 006- /S — /= ===
¥
IIMBKH ONPEIENAETCS U3 YCIOBHSA: /

=Gy erp , /
7I77

Pucynok 5
CoxaTtue mmagenan



b —s5. | XE (13)

Oxperp
re:
bup — HmMpHHA NpUBENEHHOMN OOIMBKH,
d— TOJIIIMHA OOLIMBKH,
Oup crp — KPUTHYECKOE HANPSDKEHUE CTPHHTEPA,
E - MOJIYJIb YIIPYTOCTH TIEPBOTO POja
Pup=2746...30 9
<] _\ ] _W ] \
3
£
&\ o
[ |
r r b r
mp
J— |
p— ——
&
£
o
[ A
I r I
Pucynok 6
DmIopkl pactpeeCHus] HOPMAJIbHBIX HAIPSDKEHUH B CKaTOU
TaHeIn



[TpucoenuaénHas 0OMMBKa paboTaeT COBMECTHO CO CTPHHTEPOM
1 oOnmBKa OyleT UCIOJIb30BaHa B paboTe TeM OOJIbIIe, YeM BBIIIE KpH-
TUYECKHWE HANpsDKeHUs crpuHrepa. [losTomy 1enecoobpazHo cOMMKaTh
CTPUHIEpPbI MEXIy co00M 10 ONTUMAaNbHBIX pazMepoB. M3 Takux maHe-
neit coctout Kpbiio. [lpu pacuére kppuia Ha M3rHO MPUMEHSETCS TaK
Ha3bIBAEMBIN METOJI peAYKIIMOHHBIX KOA(DWDUITHEHTOB.

Pucynok 7
[lonnepeunoe ceueHue Kpblia

CymHOCTh METO/A 3aKII0YaeTCs B TOM, YTO NPUMEHSIIOTCS pe-
AYKIIMOHHBIC KOB(I)(bI/IL[I/IeHTbI, KOTOPBIC TMO3BOJIAIOT pacCMaTpruBaThb
KOHCTPYKIIUIO C OJHUM HANPsDKEHUEM I BCEX €€ BIIEMEHTOB NYTEM
3aMEHbl JACUCTBUTEIBHON IJIOIIAIA CEUYECHHS 3JIEMEHTa MPUBEIEHHON —
peayLHPOBAHHOM.

Pucynok 8
Cuiibl 1 MOMEHTBI, IEHCTBYIOIME HA KPBLIO
10



Jlaniee onpenesnsatoTcss HalpsDKEHUS G — B I105CE JIOHKEPOHa.
Jlnist onipesieNieHus HapsHKEHU B APYTHX AJIEMEHTaX HEOOX0IH-
MO G YMHOKHTb Ha COOTBETCTBYIOIIMHI KOYMOUIUEHT Qcrp.
Gerp=@Perp O , (14)
rue:
Gerp — HaIPsDKEHUE B CTPUHIEDE,
Qerp — KOI(MOUIMEHT, ONPENEeAEHHBIA SKCIIEPHUMEH-
TaJbHO WJIM C IOMOIIBIO IAArPAMMBI
Kpome HOpManpHBIX HallpsHKEHUH OT MOMEHTA, OT IEHCTBHS I1e-
PEPE3BIBAIOIMX CUJI BOSHUKAIOT KacaTeIbHbIE HAIIPSDKEHUS. T B CTCHKE

=23 (10)
J-0
rae:
Q — nepepe3bIBaroas cuia,
S — craTMYecKuii MOMEHT,
J — MoMmeHT uHepuuu,
O — TONIIMHA CTEHKH OaJIKu
J1J1s 3aMKHYTOTO KOHTYpa 3aJaua YCIOKHSETCS.
KoHTyp ycimoBHO paspesa-
ercs. KacarensHoe ycunue (: Q
g=1-9 , )
(15)
rae:
T — KacaTelbHOe
HanpspKeHUE,
0 — TOJIMHA
CTEHKHU
0=Cot0x (16)
rJe:
(o — KacaTenbHOe Pucynox 9
YCUJIHE B OTKPBITOM KOHTYpE
Ox -
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2 OBIIME TPEBOBAHMS, MIPEIbSIBJISIEMBIE K
CAMOJIETAM.
CXEMbI CAMOJIETOB

2.1 OCHOBHBIE YaCTH CaMOJIETA U UX HA3HAYEHHE

CaMOn€r cocTOMT M3 KpblIa, (ro3eisbka, ONepeHus, CUIOBOMH
YCTAHOBKH, IIACCH U CHCTEMBI YIIPABJICHUS CAMOJIETOM.

Kpbuto SBIAIOTCSA MIaBHOM YacThIO CaMOJIETA W NPEIHA3HAYECHO
JUI CO3JJaHUs MTOJBbEMHOM CHJIBI IPU IOCTYIATEIbHOM JBUKEHUH CaMoO-
néra B Bo3ayxe. Kppuio obecrieyMBaeT IMONEPEYHYI0 YCTOMYHMBOCTH U
YIIPaBJISAEMOCTD, a TAKKE YaCTO MCIOJIB3YETCS AJIs KPEIJICHUs IBUraTe-
JIei, IaccH, pa3MeIIeHHs! TOIIIIMBA, 000PYJOBAHUSI, BOOPY)KEHUSI.

PasnuyaroT cienyronme OCHOBHBIE CXEMBI:

MoHomnaH — oiHa Hecylasi IOBEPXHOCTh

burutan — 1Be HecylMe NI0CKOCTH

JUig yiydiieHHs] B3JIETHO-IIOCAJ0YHBIX XaPAKTEPUCTUK HCIIOIb-
3yIOT CPEJCTBA MEXaHU3AIUNU : IPEAKPBIIKHU, 3aKPBLIKU.

PDro3zensik

@Dro3emspK caMOJETa NMpENHA3HAYEH Ui PasMELEHUs JKUITaxa,
[accaXupoB, TPy30B U T.J., JUIsl COEIMHEHUS YaCTEN CAMOJIETA B €JUHOE
L ETI0€.

Onepenue

Heobxomumo it obecriedeHust POJOIbHON U MYTEBOH YCTOM-
YMBOCTH M YIIPABJISIEMOCTH CaMOJIETA.

l'opuzontansHoe omeperue (I'O) — obecneynBaeT MpPoOIOIBHYIO
ycTounBOCTh. COCTOUT W3 HEMOJBMXKHOW 4YacTH M Py BbicoThl. Ha
CBEPX3BYKOBBIX CaMOJIETaxX — LebHONoBopoTHOE ['O.

BeprukansHoe onepenue (BO) — obecriednBaeT myTeByr0 yCTON-
YUBOCTb.

Kunp — HenogsukHast yacts BO u pynb HanpaBieHUs - TTOJABUXK-
Hasl.

Hlaccu — HeoOxoauMo il oOecrieueHus MOCaiKd, B3IETa U
JBUKEHUSI 10 a3pOJIPOMY.
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CuiioBas ycTaHOBKa — Ui CO3JaHUs TATU. Mcmonb3yloT ABuUra-
temu [1J1, TBI, TP, XKP/.

YnpasieHue camMon€roM — BKIIOYAET CUCTEMY IPOBOJKU U Me-
XaHU3MOB IIPU MTOMOIIM KOTOPOH JIETYMK BO3JEHCTBYET HA PYJIH, yIpaB-
JIIeT MEXaHu3aIuen, pyasiMu, TPUMMEPAMH.

2.2 O6ume TpeGoBaHUsl, NpeAbIBIsIEeMbIe K CAMOJIETAM

=

Beicoknii ypoBeHb JIETHO-TEXHUYECKUX XapAKTEPUCTHK.

2. Manblif BeC KOHCTPYKUUHU IMPH OOECIeYeHUH HEOOXOAUMON
NIPOYHOCTH U KECTKOCTH.

3. DKcItyaTalluOHHBIE TpeOOBaHUsS: YIOOCTBO TEXHUYECKOTO
00CITy)KUBaHUS

4. OoOecrieueHrEe BBICOKOM TEXHOJIOTUYHOCTH KOHCTPYKIIHH.
Bo3moxxHO Ooiiblas mpocToTa cOOPKHU, MOHTaXa arperaTros,
CHUCTEM U BCEro CaMoJETa.

5. OOecneuyeHne BBICOKMX SKOHOMHYECKUX MTOKa3aTenei.

2.2.1 JIETHO-TeXHNYeCKHUEe XapaKTe PUCTUKH CaMOJIETa

OcuoBubie JITX ckopocts V, manpHOCTh L, BbhicoTa monéra H.
Hapsiny ¢ »TuMu moxazaTessiMi BaKHBIMH SIBJISIFOTCSI TTOKA3aTEJIN: CKO-
POTOBEMHOCTD, TPY30MOIBEMHOCTh, MAHEBPEHHOCTh, Vyoc, A BOCH-
HBIX CAMOJIETOB - BOOPYKECHUE.

Camonér MomKeH OBITh YCTOMYMBBIM M YIPABJSEMBIM Ha BCEX
pexumax noJsera.

Tsara, pa3BuBaemMasi IOPIIHEBHIM JBUTATEIIEM

o_ N-77-b (17)

Vv
rie:
N — MOIIHOCTB ABHUTATEA,
n— KIIJI gBuraresns,
n=70...80%,
P — tara neurarens,
V — ckopocTh monéra
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Jns nonéra Ha OONBIIMX CKOPOCTSIX 3TOT JIBUTaTellb HEMPHUIO-
JeH. [l 9ToM 1enu MMpoKoe pacpoCTpaHEHUE TOJIyYUIId PEaKTUBHBIE
JBUTATECIIN.

ObecrnieueHre BBICOKUX JIETHO-TEXHUYECKUX XapaKTEPUCTUK ca-
MOJIETA TECHO CBSI3aHO C COBEPILICHCTBOBAHMEM a3pPOJMHAMUUYECKUX
dopm (mpuaaHus MIaBHBIX (PopM, YMCTOTA KIENKU, OKPACKHU, TIOJIUPOB-
KA U T.]I.)

Hcnonb3oBanue CTPETOBUAHOTO KpbUIa HEOOJBINIONW TJIOIAIH
IPUBOJUT K YBETHUEHHIO M, U CHUKEHUIO BOTHOBOIO COIIPOTHBIICHUS.

2.2.2 Bec, NPOYHOCTH M KECTKOCTh

Bec Bcero camosnéra U OTAENBHBIX €r0 arperaToB CTPOro persia-
MEHTHPOBAH C TeM, 4TOOBI ObLT obOecrieueH MoJIET caMmojETa ¢ HE00XO0-
JUMBIM 3alacoM TOIJIMBA M HEOOXOAMMOM MOJe3HOM Harpyskoii. [Ipe-
BBIIICHUE BECa HE JIONMYCTUMO, OAHAKO OH HAaIPSMYIO BJIHSET HA MPOU-
HOCTb.

KoHctpyknust camonéra 1oKHa OBITh TOCTaTOYHO MTPOYHOM, T.€.
HAMpPsDKEHHS B CHJIOBBIX DJIEMEHTAX M UX COCTMHEHUSIX, BOSHUKAIOIIIE B
MoJjETe, MPU MOCAAKEe U JBUXKEHUHU MO 3eMJI€, HE JIOJKHBI MPEBBIIATH
MPEJEIIbHO JOMYCTUMBIE JJIsi TAaHHOW KOHCTPYKIIHH.

Pasznuuarot:

Cratnyeckyro mpOYHOCTb.

JIMHAMUYECKYIO0 IIPOYHOCTD.

YCTanocTHyo NPOYHOCTb.

Hapsimy ¢ moctatouHoi TPOYHOCTBIO HEOOXOAMMO OO0ECTIeYUTh
JKECTKOCTb.

KeéctrocTh xapakrepusyer nedopmaruu. OJHOBPEMEHHO HOJ-
*eH ObITh HaMMEHBIMI Bec. MOXKHO HOOUTHCS yMEHBLICHUS Beca My-
TEM MPABUIBHOTO PACIIPECIICHUSI MaTepHraa.
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2.2.3 JkcniyaTalfuOHHbIE TPeOOBaHUS

K skcnnyataninoHHBIM TpeOOBaHUSIM OTHOCST

a) 3((deKTUBHOE MCIIOIb30BaHNE BHYTPEHHUX 00BEMOB, TOCTYII-
HOCTh BCEX YacTel W JeTayied, MOJyIekAIMX 00CTy)KHBAHHIO, JTETKOCTh
PEMOHTA KOHCTPYKIHUH, BO3MOKHOCTh XpaHEHUS MO/ OTKPHITHIM HEOOM
Y 9KCIUTyaTalluH B PA3IMYHBIX METEOPOJIOTUUECKUX YCIOBHUSIX.

0) yIOoBIIETBOpEeHHE TpeOOBaHUN HANEKHOCTU B OOEBBIX M MU -
HBIX YCIOBUSIX.

HanéxHocth camonéra B OOEBBIX YCIOBUSX XapaKTepU3yeTcs
HaAEKHOM 3alATON JKUIIaXka, CHUJIOBOM YCTAHOBKH, BAKHEHILIMX 3JI€-
MEHTOB KOHCTPYKIIMM U OpPraHOB ympaBiieHUsA. D(PPeKTUBHBIM Cpea-
CTBOM TOBBIIICHUS JKUBYYECTH SABISICTCS MpuMeHeHue OpoHu (OpoHe-
CTeKJIa B KaOMHe, CTAJIbHbIE IJIMThI) 3aUMIIAIONICH SKUIAX U )KU3HEHHO
BA)KHBIE arperarel U I€Talld CaMOJIETa.

boeBoll HafI€KHOCTBIO KOHCTPYKLUHMM Ha3bIBA€TCSI CIIOCOOHOCTH
e€ BBLACPKUBATh HArPy3Kd B OOEBOM MOJETE MPHU HATMYUHM YACTHUYHBIX
paspyleHul y caMoJ€Ta OT IOIaJaHus B HETO CHAPSIOB.

K Meponpusatsam 1o moBBINIEHUIO HAIEKHOCTH CAMOJETOB OT-
HOCSTCSl CllelMabHasl 3alTa TOIUIMBHBIX OakoB, oOecredyeHue BO3-
MOKHOCTH I0JIETa IPU OTKA3€ OJHOTO — JBYX JIBUTaTeled, IPOTUBOIIO-
YKapHBIC YCTPOMCTBa, MTyOJIMPOBAHWE BAXHEWIIMX arperaTtoB, YIpaBiie-
HUSL, TUIPOCUCTEM.

HanéxHocTh B MUpPHOE BpEMsI XapaKTepu3yeTcsl IIaBHbIM oOpa-
30M CIIOCOOHOCTBIO HE Pa3pyliaThCs MPU UIMTEIBHOM ACWCTBUU IO-
BTOPHBIX Harpy3oK, TO €CThb 00JaJaTh BBHICOKOW YCTaJOCTHOW MPOYHO-
CTBIO.

2.2.4 TeXHOJIOTHYHOCTH KOHCTPYKIINH

Ilox TEXHOIOTMYHOCTBIO NMOHUMAIOT TAKUE CBOMCTBA KOHCTPYK-
[IUU, KOTOpPBIE MPU 0OECTICUEHUHN SKCIUTYaTAllHOHHBIX KaYeCTB M3ICIIHS
MO3BOJIAIOT JOCTUTHYTh B MPOLIECCE €r0 U3TOTOBJICHUS BBICOKUX ITPOU 3-
BOJCTBEHHBIX IOKazaTeNlel — Majol TPYyIOoEMKOCTH, MPOCTOTHI 00pa-
OOTKHA, MUHUMAJIBHBIX CPOKOB OCBOCHHS, a TAKKE CHUKCHHS CTOMMO-
CTH.
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IIpocToTa KOHCTPYKIIMM HMMEET IE€ILI0 CO3JAHUE CaMOJIETa W3
HAaUMEHBILIETO KOJIMYECTBA IMPOCTHIX MO KOH(UIYpallMU JeTaje MpH
Hanbosiee yI00HOM MX U3TOTOBJICHHH M MIPOCTOTE cOOpku. [Ipmenenne
CTaHJAPTHBIX, HOPMAIH30BAHHBIX M YHU(PUIIUPOBAHHBIX KOHCTPYKIIHH
3JIEMEHTOB, JICTAJICH U Y3II0B CIIOCOOCTBYET 3TOMY.

TexHOIOTHYHOCTh KOHCTPYKIIMU MPEIyCMAaTPUBACT PAllMOHAIb-
HBI BBIOOP BHJIA 3arOTOBOK. [Ipy 3TOM BakHOE 3HaYCHUE UMEET BBIOOD
MaTepHaioB,  OOJIAAAlONMX  HapsAy C  BBICOKUMH  (PH3HKO-
MEXaHMYECKUMHU CBOMCTBAMH, XOPOIIEei 00pabaThiBa€MOCTBIO.

ParmonanpHbINH BEIOOP c10c00a 00paOdO0TKKM 3arOTOBKHU JICTAJIH.

OcHOBHOI BHJT 00pabOTKM 3aroTOBKH — MEXaHHYECKass 00paboT-
ka. [IpuMeHsieTcs Take TIyOOKoe TpaBIICHUE.

Heobxomumo obecrieuenue TtpeboBaHui cOopku. Pacunenenue
KOHCTPYKI[MH CIIOCOOCTBYET VIIPOIIEHHIO COOpKH. ParmoHanbHbIH BbI-
00op crocoba COeIMHEHUsS DIEMEHTOB KOHCTPYKIHMHM TAKKE VIIPOIIAET

cOOpKYy.
[IpumMmeHsieTcs: CKICMBaHKE, CBapKa, KIEKa, U T.JI.

3 KTIACCUDUKAILIUA CAMOJIETOB 11O
HAZHAYEHUIO U KOHCTPYKTHUBHbBIM
ITPU3HAKAM

Paznuuaror cienyronme TUIIBI CaMOJIETOB:
BoenHsble 1 rpaxaaHckue.

PaccmarpuBaroT cienyrome TUIIBI UCTpeOuTene.

Uctpebutenu [MBO unu mepexBaTuuku (Ui repexBaTa U yHH-
YTOKCHHSI PAKET U CTPATETHUYECKUX CaMOJIETOB).

CD[}OHTOBBIG — JId 3aBOCBAHUA TOCTIOACTBA B BO3AYXC HAl ITOJICM
0051 1 Ha TAKTUYECKOU TITyOMHE OOOPOHBI.

IanyOHble — 00ecreunBaOT roCcIoCTBO B BO3AYXE HaJ MOPEM.

HctpeduTenu-60MOapAMPOBIIMKA HJIM PAKETOHOCHTEIH — IS
HaIaJIeHHsI C BO3AyXa Ha BOIMCKA, OTHEBBIE CPEJCTBA, YKPETIJICHHUSL.

BomOapMpoBUMKY MIJIM PAKETOHOCUTEIH — Uil pa3pyllieHUs B
TBULY IPOTUBHHUKA KOMMYHUKAIAM, COOPYKEHUH.
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bomOapaupoBIIMKK pa3IesOTCs Ha:

TakTyeckue U CTpaTeruvyecKue.

Takruueckue- I NEWCTBHS MO BOMCKOBBIM YacTSIM MPOTHBHUKA.

JlambHOCTh TaKMX OOMOapAMPOBIIMKOB

L~3000-4000 m.

Bec 15+30 ToHH.

Crparernyeckue 60MOapIUPOBUIMKH JJIs1 HAHECEHUS YAapoOB IO
BOCHHM OOBEKTaM, MOJMTUYECKUM U YKOHOMHUYECKUM IIEHTpPaM, pacro-
JIOKEHHBIM B ITyOOKOM TBLITY

Hx nanbHOCTH

6000-8000 kM.

Onu JOJIKHBI UMETb CHJIBHOC O60pOHI/ITeJ'IbHOC BOOPYXCHHUC.

BoeHnHo-TpancnopTHbIE CAMOIETHL.

I'paxxganckue caMOJIETHL.

Camométel MecTHBIX aBuaTuaui 1o 1000 kM.
brnuxHemaructpanbHbIe
CpennemarucTpaibHbIe
JlanbHeMarucTpaibHbIe

a) MacCaKUPCKUE

0) yueOHbIC

I) CIOPTUBHBIE

1) CrielM a3 POBaHHbIE

I1o KOHCTPYKTUBHBIM IIPU3HAKAM
MoHo- 1 OuILIaH.

10 PaCIIOJIOKCHHU IO KPbLJIA.

CxeMbI caMOJIETOB
Kiaccnueckas.
Tuna yrxu.
becxBocTka.
Jleraromee KpbLIO.
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4 KPBLUIO

Haznauenue kpbiia 1 TpeOOBaHUS K HEMY.

IIpenna3HayeHo Ui co3aaHus MOABEMHON CHIIBI, JUTs o0ecreye-
HHUSI YCTOMUNMBOCTHU U YIIPABJISEMOCTH CaMOJIETA.

1) AspoarHamMuyeckue TpeOOBAHMUS — HAMMEHBIIICE COMTPOTHUBIIE-
Hue (Gopmbl, TpeHUE, BOIHOBOE, MHIYKTUBHOE, HHTepdepeHun). Bos-
MOXKHOCTb nonydeHHs Cy max NpU NPUMEHEHHMH MEXaHU3alluH,
HauOomblasl BEIMYMHA adpoauHamuueckoro kadectBa C,/Cy; obecne-
YeHHUE JOCTATOUYHOM YCTOWUYMBOCTH M YIPABISEMOCTH M HEOOXOAUMOM
OaJaHCHPOBKH HA BCEX PEKUMAX IOJIETA.

2) KoHcTpyKTHBHBIE TPeOOBAHUS — MAIIBIA BEC MPH TOCTATOYHON
MPOYHOCTH M KECTKOCTH KPbLJIa, BO3MOXHOCTh YIOOHOW KOHCTPYKTH B-
HOH YBSA3KA KOHCTPYKIIUU KpPbUIA C IPYTUMU arperaraMmy CaMoJIETa.

CoxpaHeHue 3aJaHHOTO MPOQUIIS Kpblia IPH Meperpys3Ke.

3) DkcrutyaTanMoOHHbBIC TpeOoBaHMs. MakCHMaabHOE UCIIOJIB30-
BaHHUE BHYTPEHHEro 00bEMa, BBICOKAs )KMBYYECTH, JIETKOCTh PEMOHTA U
OCMOTpa OTBETCTBEHHBIX JIETalIeH, B3aUMO3aMEHSIEMOCTb 4acTeil KpbLIa.

4) IIpon3BOACTBEHHO-3KOHOMHUYECKIE TPEOOBAHHSI.

[lpumenenne Hambosee HKOHOMUYHOM TEXHOJOTMM H3TOTOBJIE-
HUS IPU JAaHHOM 00bEME MPOU3BOJICTBA.

4.1 KOHCTPYKTHBHO-CHJIOBBIE CXeMBbI

KOHCTPYKTMBHO KPBIJIO COCTOUT M3 MPOJOJIBHOTO U IONEPEYHO-
ro Habopa U OOIIMBKH.

OCHOBHOW MPOJIOJIbHBIN CUIOBOW 3JIEMEHT Kpbljia — JIOH)KEPOH.

JIOHXEpOHOM Ha3bIBAETCsI MOIIHBIA MPOJOIBHBIN 3JE€MEeHT Oa-
JOYHOU UIU (PepMEHHOM KOHCTPYKIIMH, BOCHPUHUMAIONMN 3HAUYNTENb-
HYIO 4acTh U3rM0aroIero MOMEHTa U MOMNEePeYHYI0 CUITY, IeHCTBYrOIME
Ha KpBLIO.

[Tosica nOHXXEpOHA BOCHPHUHHMMAIOT Mapy CHJ OT M3rHOAroIero
MOMEHTa My;,r, a CTEHKa — nepepesbiBaolyto cuity Q.

Kpennenue oHkepoHa B KOPHEBOM YacCTH OCYILECTBIISIETCS pas-
HECEHHBIMU I10 BBICOTE y3JIaMH.

CTEHKH — 2JIEMEHT BJIOJIb pa3Maxa, BOCHIPUHHUMAOIIME MTONEepeY-
HYIO CUJTy CHJIbI Q U KPYTSIIEro MOMEHTa M.
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CTpuHrepsl — OPOAOJBHBIM 3JIEMEHT. BocnmpuHUMaeT oceBbIe
Harpy3kd OT My M MECTHBIE a’poAuHaMudeckue Harpy3ku. CIayKuT
JUTSI TIOJIKPETUICHU ST OOIIIMBKH.

HepBropamu Ha3bIBalOTCS 3JEMEHTHI MOMEPEYHOro Habopa - co-
XpaHsIOT (GopMy KpbUIa, IEPEJaloT MECTHBIE HAarpy3Kd Ha JIOHXKEPOH U
OO BKY.

OOnmBKa KpemuTcs K MPOJOJIRHOMY U TOMEpeYyHOMY Habopy,
y4acTBYeT B 0OlIel paboTe KpbLIa, BOCIPUHHUMAET a3pOJMHAMUYECKYIO
cuity. HarpykeHa HOpMaJIbHBIMU U KacaTeIbHBIMHU HAIPsDKEHUSIMU.

Kpbuibs o xapakrepy BOCIIPUATHS U3rHOArOIIEro MOMEHTA MO/~
pa3AemsAoTCs Ha:

1) noH>)kepoHHbBIE

2) KECCOHHBIE

3) MOHOOJIOUHBIE

OcHOBHBIE 0COOEHHOCTH

JloHXepOoHHBIE

1) TOH>XEepPOHBI MOIIHBIC, CTPHHTEPHBIA HAOOP CIIA0BIH.

Kecconnble

2) Mysr BOCOPHUHUMAETCS KaK CTPUHIEPAaMU, TaK U JIOHKEPOHOM.

Mono6nouHbIe

3) My BOCTIpUHUMAETCS OONMIMBKOW M CTPUHTEPAMHU, JIOHKEPO-
HBI OTCYTCTBYIOT, @ IPOJOJIbHbIE OaIKU BBIMIOJHEHBI B BUJIE MPOIOIb-
HBIX CTEHOK, HE BOCIIPHHUMAIOIIMX U3THOAIOIMI MOMEHT.

Kpbuibs
I
| |
JIoH)XepOHHEIE Kecconnrie °
= = ) = = = 2
S 2| 8% S z| 8= =
] o = =} o = =
Q =4 O o (o} =4 © o )
g 53 SRRy ¥ g = & o)
= S % 2 s 2l = 2 =
o o = g o o = o §
= g: on ) = g 0 @]
— [T = — (O T =
© 2 © 2
IS IS
&) (&)

Buns! kpblia
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4.2 Oco0eHHOCTH KOHCTPYKIMH CTPeJIOBUIHBIX KPbLIbeB

CTpenoBUAHBIE KPBUIbS OBIBAIOT JIOHKEPOHHBIE W KECCOHHBIC.
KoHcTpyKTHBHBIE 0COOCHHOCTH CTPETIOBH/IHBIX KPBUILEB ONPEIEISIOTCS
HaJM4MeM B KOpHeBOW yactu TpeyrosibHuka ABC. OcranbHas yacth pa-
0oTaeT Ha U3ruo, CIBUT U KPyYEHHE KaK MPSMOE KPBLIO.

B CTPEJIOBUJHOM KpbLIE
— A HEPBIOPHI MOTYT CTaBUTHCS IO MOTOKY
WU TIePICHIUKYISIPHO JIMHUU (OKY-
coB (1/4 b).

B mnepBom ciydae HEpBIOpPHI
UMeIOT OOoMbllyI0 JAIUHY. B aTom ciy-
yae OOUMBKa Kpblia ObICTpee TepsieT
YCTOMYHUBOCTbD.

JIOHKEPOHHEIC CTPEIIOBUIHBIC KPBLIbS

PaccmarpuBarorcss ¢ aByms
\ JIOHXEPOHAMH, U HEPBIOPAMHU MEPIEH-
TUKYISIPHBIMA JTHHUU (OKYCOB Ceue-
HUK Kpbuta. M3rubarommii MOMEHT
M,i5r AENCTBYET HA EPEAHUM U 3aJHU I
JIOHXKEPOHBI, BOCIpUHUMAeETCs (ro3e-
! JISHKHOM 4acThIO JIOHXKEPOHA U O0pTO-
1 Boi HepBiopod. I[Ipu 3TomM GopToBas
HEPBIOpa HArpyXaercsi 3HAYUTEIbHO
0OJBIIMM MOMEHTOM, Y€M Yy TPSMOTO

Pucynok 10 KpbLja.
Oco6eHHOCTH KOHCTPYKIIHH Ha crpemoBugHoM kpblIe ne-
CTPEIOBUOHBIX KPLLILEB dopManuu  TEpeaHEro  JIOHXXEPOHA

BCJICJICTBHE CTPEJIOBUIHOCTH BBIIIE,
YeM Y 3aJIHETO.

BenenctBue 3toro, MAET nepepacnpenciieHUe Harpy3kd Ha 3ajl-
HUI JoHX)epoH. [lo Mepe ynalieHus OT KOpHEBOM XOpbl mepepacipee-
JeHue M, ¥ TTONIepeYHOM CUITBI MEKTY JTOH)KEPOHAMU U3MEHSIETCHL.
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Kpyrsnmii MoMeHT nepemaércss Ha HEpBIOpPY, KOTOpas B CBOIO

ouepeqb HarpyKaeT JOHXKEPOH, U BBI3BIBACT JOIMOJHHUTEIBHBIN €ro u3-
uo.

TToadrozentrHasA
JACTh JIOH/KEP OHa

Boptoead HepBROPa

IInockocTth
CHMMETPHH
CaMOJIETA

1""':[H ar

Pucynok 11
Harpyxenue cTpenoBUIHOIO Kpblia

KeccoHHble CTpen0BUIHBIE KPLIbSL.

B xeccOHHBIX, TaK K€ KaK U B JIOHKEPOHHBIX KPBUIbSX, TIepepac-
npeaeseHrue Harpy3Kd MPOUCXOJIUT Ha 3aJHHUE DJIEMEHTHI (CTPUHIEPHI,
OOIIMBKY U 3aJIHUI JOHXXEPOH). DTO MMEET MECTO BCIICICTBUE Pa3Iny-
HOM JUTMHBI 33 THUX U TIEPETHUX CUIIOBBIX JIEMEHTOB.
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Yeunnsi B BEpXHUX U HUKHUX MAHENSAX OT JEeUCTBHUS My pac-
KITaJIbIBAIOTCS HA COCTABJISIONME, KOTOPHIE HAMpPaBJICHBI BIOIbL IMPO-
JOJIBHBIX JIEMEHTOB M OOIIMBKHM BHYTPH (Pro3emsbka M MIIOCKOCTH 00p-
TOBOI HepBIOpHl. bopToBas HepBIOpa Harpy:keHa pacmupenenéHHBIMU
YCUJTUSIMU OT W3JIOMa CTPUHTEPOB U JIOHXKEPOHOB IO MECTY KPETLICHUS
KpbLJIa K (PIO3EIISIKY.

Ilepenaua My, 4yepes
oVl D B HepBropy BC, oneptyro B TOU-
TOY- ke C u F Ha nepennuii u 3au-
HUH JIOHXKEPOHHBL.
) C
Pucynok 12

4.3 KoHCTpyKIHUSI TPEeYroJbHBIX KpbLIbeB

TpeyronbHble KpBUIbSI MOTYT OBITH JIOHXKEPOHHBIMH U KECCOH-
HbIMH. HepBiopel, Kak MpaBuio, CTaBAT MO IOTOKY. Xapakrep paboThbl
aHaJIOTHYeH CTPEJIOBUHBIM
] KpblIbsM. KOHCTpykuuu ¢ mpo-
JIOJIbHBIM HAOOpOM NEepIIEeHIUKY-
JSIPHBIM  (DFO3EIISDKY, MOJTYy4atoTCs
0osee NErkUMU B BECOBOM OTHO-
MIEHUH, YEeM C M3JIOMOM JIOHXKe-
POHOB (B ciydae, €ClIi HEPBIOPHI
HepIEeH TUKYISPHbI nepeaHei
¢ $ KPOMKE).
I[Ipy Hanuuum wU3IOMa
JIOHKEPOHOB OOpTOBasi HepBIOpa
JOJDKHA OBITh JOCTATOYHO MOII-
HOU.

L

Pucynok 13

CxeMa TpeyrojibHOro KphLia
peyr Xp O IHOJTOHKEPOHHOE KPbI-

JIO YCTYyHacT I10 KECTKOCTHU MHOTOJIOHKCPOHHOMY, TEM HE MCHCC OHO
22




BBITOJIHO B BECOBOM OTHOIIICHWHM W TIPHU KOMITOHOBKE, IO Pa3MEIICHHUIO
HEO0OX0UMOTO B (rO3EIISIKE.

B ciyyae wmcnons3oBanus 2° u 3" JTOHKEPOHOB, 3HAYMTEIbHAS
qacTh (ro3essbka 3aHUMAaETCs IEHTPOIIAHHBIM OTCeKOM Kpblia. OIHaKo
JTa cxeMa Oosee KEcTKasl.

E—

Pucynok 14
Cxema TpeyrojpHOro Kpblila KECCOHHOM KOHCTPYKLIHH C

M3JIOMOM JIOHEPOHOB a/. u 6e3 uziaoma 0/.

4.4 CpaBHHTeJ’IbeIe OLCHKH KPbLJIbBEB Pa3idHbBIX KOH-
CTPYKTHBHO-CHJIOBBIX CXE€M

HanMeHbIMI BeC KOHCTPYKIMH HMEET TO KPBLIO, B KOTOPOM
MaTepuan HauidydlmM 00pa3oM HCIONb30BaH (pacmpenenéH) mis pabo-
THI KpblJIa HAa M3TM0 U KpydeHHEe. B 01HOIOHXEpOHHOM KpbLIEe MaTepuai
MOSICOB JIOH)KEPOHA HCIOJB3yeTcst d(deKTuBHEE, YeM B 2" JIOH)KEpOH-
HOM KpblJie, TaK KaK pacrioyiaraetcs Jajblie OT HeHTpanbHOH ocu cede-
HUA JIOH)XepoHa. Bec 0HOIIOHKEPOHHOTO KPhUIa MOJIY4aeTCsl MEHBIIE,
yeM 2* TOHKEPOHHOTO.
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B KkecCOHHBIX KpBUIbSX MaTepuan pacrpeznenéH Oosee paBHO-
MEPHO 110 CHJIOBOMY KOHTYpPY, UTO MO3BOJIIET 3HAYUTEIBHO IOBBICUTH
BEJIMYMHBI KPUTHYECKUX HANPSHKEHUU B OOIMBKE W CTPUHTEpaX. ITO
00yCIIaBIMBAET MEHBIINI BEC KPBUIHEB 11O CPABHEHUIO C JIOHXKEPOHH bI-
MHU.

YaoBneTBopeHue TpeOOBaHUAM a3pOIMHAMUKU KPbLIIA.

BeinyunBanue oONMBKU B MOJETE SBISETCS HEJOMYCTUMBIM, 110~
CKOJIbKY Harpy3Kd B 3TOM CIIy4ae 3TUM 3JIEMEHTOM HE BOCIPUHHUMAIOT-
csl.

KeccoHHble KpblIbs, B KOTOPBIX PUMEHSETCS TOJICTast OOIIMBKA
SBIISIFOTCSI 00JIee COBEPIIICHHBIMU 110 CPABHEHHIO C JIOHXKEPOHHBIMU. He-
MPaBUIIBHOCTb (HETOYHOCTb) B (JOpME HEPBIOPHI UJTU MOJIOKEHUS CTPUH-
repa BBI3BIBACT BMSATHHY WJIM BOJHY B OOIIMBKE.

YoBnerBopeHue TpeOOBaHUAM IKCIITyaTallMH.

Heobxonmumo obecnieunTs yaoOCTBO OCMOTpa, HCIOJIb30BATh
BBIPE3bI JUIsI OaKOB, 00ECIEUUTH KUBYYECTh B CIydae YaCTHYHBIX pa3-
pYLIEHU.

YoBiEeTBOpPEHHE MPOU3BOJICTBEHHO-IKOHOMUYECKUM TpeOoBa-
HUSM.

C TOukM 3peHUs TEXHOJOTMH H3TOTOBJIEHHS I1€71ecO00pa3HbIMU
ABIISIIOTCSL KECCOHHBIE KpbUIbs. [Ipolne pacujeHuTh Ha OTIENbHBIC, J0-
CTaTOYHO KECTKME COOPOYHBIE EIUHHUIIBI, TO
ecThb NaHenu. B nmocieanee BpeMs HpUMEHSIOTCS
MOHOJIUTHBIE TIAHENW, KOHCTPYKIUU C MHOTO-
CIIOWHOW OONMMBKOW. BHENHsAA yCTOWYMBOCTH
Pucynox 15 50+100 pa3. IIpu 3TOM BO3MOXHO NPUMEHSTH

KECTKYIO OOIMBKY 0€3 TOIKPETICHUS.

4.5 CThIKOBBIE cOeINMHE HUSA

Kppuibst MOTyT OBITH pa3bEMHBIE U HEPA3BEMHBIE 110 Pa3Maxy.

Pa3bémbl yCIIOXKHSIOT KOHCTPYKUHIO U YBEJIMYUBAIOT BEC KOH-
CTPYKUMH, U BBIIOIHAKOTCS UCXOIA U3 YCIOBUM JKCIUIyaTallMM, TPaHcC-
IIOPTUPOBKHU.
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paskpémMHOe

HepasbEMHOE

¢
¢

)

"] pasBEMBI .
Pa3bEMBI

Pucynok 16
CxeMbl pa3bEMHBIX U HEPAa3bEMHBIX KPBLIbEB

CTbIKOBBIE Y3JIbI MOTYT OBITh MOMEHTHbIE (CITOCOOHBIE MEpeaaTh
Mysr) B BHJIE APl CHJI U MIONIEPEYHYIO CHUJTY M IIAPHUPHBIC — IEPEAIA0T
TOJIBKO MTOIIEPEUHYIO CUITY.

Q ores Jlmst  CTBHIKOBKM — Kec-

M, COHHBIX H  MOHOOJIOUHBIX

KPBUIbEB IPUMEHSIOT CTbI-

KOBKM IO KOHTYpY — Iepeja-

€T OCEBBIE U ITONIEPEUHBIE CH-
JIBL.

Pucynox 17
Harpyxenue kpbuia
A — MOMEHTHBIN y3eI
B — mapHupHbIi y3en
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4.6 IIpoTB000O/I€1e HUTEJIbHbIE YCTPOMCTBA

OO6neneHeHne BO3HUKAET MPHU MOJETE caMOJIETA Yepe3 XOJIOAHbIE
cllon aTMocdepsl, HachllleHHbIE Biaroi. Ilepeoxmaka€HHbIE YaCTUIIBI
BOJIbI, COIIPUKACASICH C XOJIOJHOM MOBEPXHOCTBHIO 4acTeW camoi€ETa, oce-
Jal0T Ha HUX B BUJE JibJa. Hanbosiee MHTEHCMBHO MOJBEP>KEHbI 00JIe-
JICHEHUIO TIepeHNEe KPOMKH KpblIa U ONEepeHHs MpH Temmepatype ot 0
110 -8°C BO Bpemst oJIéTa B I'YCTON 06IAYHOCTH HIIH [OJNOCE JOMKISL

OTioxeHue JibJja BIUSET Ha HOpMaldbHOE 00TEeKaHUE KpbLia BO3-
JyXOM, HapyllaeT yCTOMYUBOCTb.

N3BecTHBI CIIOCOOBI 3aIlMTHI:

TEPMUYECKU N, XUMAYECKU N, MEXaHUYECKUH.

1) Tepmuueckuii Crocod 3aKIOYaeTCs B TOM, YTO K IEPEIHUM
KpOMKaM MOJBOJUTCS TEIUIO JUIsl MOJOTpeBa OOUMBKU (3TO TOpsSUMid
BO3/YX WJIM JIEKTPUYECKUI TOK, HarpeBaroMi WHIYKTOP).

2) XUMHYECKHH CIIOCO0: MOIBEPIKEHHYIO 00JICICHEHUIO TTOBEPX-
HOCTh TOKPBIBAIOT CIEIHAIBHON >KUAKOCTBIO (aHTH(PHU3), 3aMep3aro-
mel mpu HU3KUX TemmepaTypaX. i 3Toi Leiau YKpeIuIsioT HaKIaaKy
13 IOPUCTOTO MaTepuania.

3) MexaHuueckuii Croco0: UCIOIB3YIOT PE3UHOBBIE MPOTEKTO-
pBl, CMOHTHpPOBaHHbIE HAa MEPEIHHX KPOMKAX, OHU Ppa3dyBalOTCs MpU
MOCTYILIGHUH CXKATOrO BO3/yXa, MPU 3TOM JEI B3JIaMbIBAETCs, & CKO-
POCTHOM MOTOK cOpachIBaeT €ro.

4.7 MexaHu3anus Kpblja

Mexanuzanusi Kpbljla MpelHa3HaueHa [Uid YBEIUYEHUs ero
MOABEMHON CHUITBI, a B Psifie CITy4aeB U JJIsl yBEIMUEHUS COMPOTUBIICHHUSL.
Hekotopsie TUIIBI MEXaHU3ALMU YITy4IIAIOT MOMEPEYHYI0 YCTONYMBOCTD
U yrpasisieMocTb. Mcnomnb3yercs oHa Mpu B31E€TEe U MOCAIKe, U MO3BO-
JSeT COKPaTUTh AJIUHY pa3dera mpu B3NETe W AJIMHY Mpodera mpu mo-
caJike.

Mexanuzanus mpuMeHsieTcs B moy€re (A1 yMEHbIICHUS paany-
ca BUpaXka y HCTpeOUTENs) UM OTPAaHUYEHUS CKOPOCTH. B 3THX cimyuasx
MeXaHHU3allUsl 3HaUnTeNbHO yBennunBaeT Cy camonéra.
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K mexanmuzanuu OTHOCAT: 3aKPBUIKU, MPEIKPHUIKA, HHTEPLENTO-
Pbl, LIMTKA, CIIOUJIEPBHI.

TpeboBaHuUs K MEXaHU3AIWH

BO3MOXKHO Oomblee yBenudeHue Cy max , HE3HAUUTEIBHOE YBE-
TUYCHUE KPUTHUYECKOTO yIiia, MaJoe IMEepeMEIeHUE IEHTpa TaBJICHUS
BJIOJIb XOP/AbI KPbLIIa.

Mexanu3zaius oipa3aeiseTcs Ha TUTIBL.

1. yBenmuuuBaromas MOILEMHYIO CHITY

2. yBennuuBarouas Cy

B nepBoM cirydae oOecrieunBaeTes:

a) M3MeHeHune KpuBH3HBI TpOQmiIs TMyréM OTKIOHCHUS BHU3
XBOCTOBOM YacCTH KpbLIa WU HUKHEN MOBEPXHOCTH (3aKPBIJIOK, M TOK)

0) YupaByieHHE TOTPAaHUYHBIM CIIOEM.

CnyBaHue WM OTCachlBaHHWE MOTPAHUYHOIO CJIOS, YTO OTOJIBHU-
raeT HazaJl TOYKY OTpbIBA MOTPAHUYHOTO CIIOSL.

KoMOuHUpOBaHHbBIE TUITBI MEXaHHU3AIUU

a) IlleneBoil 3aKkpbUIOK — 0OECTIEYMBACT YBEIMUYEHUE MOABEMHON
CHJIBI MYTEM U3MEHEHUS] KPUBU3HBI U MJIOLRAAM Kpblja U MYTEM OTCACHI-
BAaHMS IOTPAHUYHOIO ClI0os. B pesynbraTe mpoxoKIeHUS BO3LyXa 4epes3
LIETb CO31AaETCS pa3psHKEHUE.

0) [luToK CO CKOJB3SIIECH OCHIO.

B) BbIABM)KHOHM 3aKpBUJIOK — CMEIIEHHWE TOYKU OTpbIBA IOrpa-
HUYHOTIO CJI0S K 3aIHEN KPOMKE.

r) JIByXI1ieieBoi BBIIBHIKHON 3aKPBUIOK (TTPEAKPBIIOK).
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MexaHH3aLHA KPbUTa

VEBemHBAT T000R0E

VEBemriHB 0T
NOILEMHYE) CHITY

COMpPOTHRIICHHE

KoMOHHIp OBAHHBIE  CpPecTBa
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VipaeneHHe
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IO AHITTHEIM
CIIoeM

Hernerter off 2aKPBITOK

I e
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OTcackIBaHIE 10 TPAHITTHOT O CII0A
_ﬂ' —

ITTeneR 0il 3AKPBITOK

— ==

—_ .

IITHTIOK €O CKOMB3AIIe 0CBI
<=

BRLIBIDEHOI 3KPBITOK

=

JIByXI1IeneB 0 3aKPBhITOK

C e

OTKTOHAIOLE nica
P EIKPBITOK 3AKPBITOK

TopPMO3HBIE IIHTKH 1

— A

\

Pucynok 18
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1) OTKIOHSIOIMKCS HOCOK (3aTSTHBAETCS CPBIB MOTOKA U YBE-
mnuuBaercs Cy max).

CTpenoBUAHOCTh Kpblla BIUSAET Ha 3(P(EKTUBHOCTh MEXaHU3a-
nuu. C yBeTMYEHUEM CTPEIOBHIHOCTU Kpblia d(HEKTUBHOCTH MEXaHU-
3aIMH MaJaeT.

S OIIEPEHHME

OnepeHue mpenHa3sHAYeHO I OOECIICUEHUs] YCTOMYMBOCTH U
YIIPaBJISIEMOCTH.

OOGecnieunBaeT 3 BHJAAa YCTONYMBOCTH H
YIIPaBJISIEMOCTH::

[pomonbHast (OTHOCHTEIBHO 2)

[lyreBast (OTHOCUTENBHO Y)

[lonepeunast (OTHOCUTENBHO X)

1) IpononbHas yCTOWYMBOCTH 0OECIICUHBA-
€TCsl TOPU3OHTAIBHBIM OMEPEHHEM, a MPOJOJIbHAS
VIPaBJISIEMOCTh PYISIMH BBICOTHI. Ha cBepx3ByKO-
BBIX CaMOJIETaX MPUMEHSIOTCS IIeIbHOMOBOPOTHOE
TOPU30HTAIILHOE OTIEPEHHE.

2) IlyreBasi yCTOWYMBOCTH OOCCIICUYMBACTCS BEPTUKAIBHBIM OI1¢-
peHueM, myTeBas YpaBlseMOCTh PyIEM HaIPaBICHHUS.

3) Ilomepeunass ycTOWYMBOCTH OOECIEUMBAETCS MPHUJAHUEM
KPBLTY MOTIEPEYHOT0 V WM CTPEIOBUAHOCTH, a MONEPEYHAsH YIIpaBJisic-
MOCTb — 3JIEpPOHAMH.

Pucynok 19

5.1 ®opma u pacnoJiokeHUE OIepeHUs

I'opuzonransnoe (I'O) u BeprukansHoe (BO) omepenue moryr
UMeTh creayonyo (opmy (pucyrok 20).

Ha HeckopocTHBIX camon€rax maiObl JBYXKUJIEBOTO ONEPEHUS
Yaiie BCero AeNal0T OBAIbHBIMU MJIH AJTUITUYECKUMH.

JUist CBEPX3BYKOBBIX CaMOJIETOB MPOQHIA XBOCTOBOTO ONEPEHUs
BBITTOJIHSIOTCS C 3a0CTPEHHBIMU HOCKAMU.

Bcerpeuatotcs camonérsl ¢ pacnonoxkenueM 'O nasepxy BO (T -
obpaznoe onepenune) Ax-40, Un-76, Ty-134, Ty-154.
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[Ipu 5TOM UMEIOTCS HEIOCTATKU

1) YMmenbiaercst xE€ctkocTh kperieHus ['0.

2) YBenuuuBarTcs nedopMariiu Mo Harpy3Kou.

3) YcnoxkHseTcss KOHCTPYKITUS Y37I0B KPETICHHUS.

4) YBenuuuBaeTcs BeC.

Opnnako, npu »ToMm yBenuuuBaercs 3¢gdexkruBHocts ['O. OHO
PacIoI0KEHO BHE 30HbI COIYTHOM CTPYH OT KpbLia.

i i ; l TpeyromLHoe
C'Il)eﬂOB",:[HOe

—
-

2 mpamoe &)

T

Pucynoxk 20
dopma onnepeHU

Wnorna npumensitot npyxkunesoe BO.

2" kuneBoe BO wucnons3syercst Hanpumep Ha AH-22, Au-38, AH-
124, Axkopa 201 u np.

[IpenmymectBa aByxkuiesoro BO

1) VYnydmenue pabOTHl BCIEACTBHE CHUKEHHS WHIYKTHBHOTO
CONPOTHUBJIEHUS.

2) Menblast BbICOTa 110 CPAaBHEHUIO C OJHOKUJIEBBIM, YMEHbIIE-
HUE MOMEHTA Kpy4eHHUs], IeHCTBYIOIIETO Ha (PrO3eIIsIK.

Henocratku aByxkuinesoro BO

1) YBenuuenue Beca ['O.

2) HeOnaronmpusitHOe HM3MEHEHHE BHOPALIMOHHBIX XapaKTepH-
CTHK.

Ha cBepx3ByKOBBIX caMoO€Tax MPUMEHSIOT LEIbHOIIOBOPOTHOE
I'O u BO.
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5.2 Koncrpykuusi onepeHust

OCHOBHOW KOHCTPYKTUBHO-CHJIOBOM CXEMOMW OTIEPEHMUS SIBIISETCS
cXeMa OINEPEHHUs, COCTOSILEro M3 HEMOJABMXKHBIX yacTel (Kuiis, cTabu-
JIM3aTopa) ¥ APHUPHO MOJABEIIEHHBIX PYJIEH.

[Ipy TakoMm OInepeHHH KOHCTPYKTMBHO-CUJIOBBIE CXEMbI KUJIS U
cTabuiin3aropa He OTJIMYAIOTCS OT COOTBETCTBYIOLMX CXeM KpbLIbeB. B
KOHCTPYKIIMU 3TUX arperaroB Ha JIETKUX CaMOJIETax IPUMEHSIETCS, Kak
MPaBUJIO, IBYXJIOHKEPOHHAsI CXEMa, Ha TSKENBIX - KECCOHHAs WJIM MO-
HOOJIOYHASL.

Pynu BeIMONHAIOTCS IO OAHOJIOHKEPOHHOU CXEME C HEPBIOpaMHU,
PacIoJIOKEHHBIMU EPIEHIUKYIISIPHO JIOHXKEPOHY. B XBOCTOBOM 4YacTh
pyJieil BMECTO HEPBIOP MOIYT MCIOJIB30BATHCS COTOBBIE KOHCTPYKIUU.
Jlyis moBbIIIEHUsT OE30IIaCHOCTH MOJIETOB Ha TSHKEIIBIX cCaMoJIeTax pyJau
pacuUJICHSIOTCS Ha HE3aBUCUMBIE CEKLIMM, HABEIMBAcMbIE Ha JABYX OIO-
pax.

CrabunmnzaTopsl MOTYT OBITh Pa3beMHBIMU HJIM HEPa3bEMHBIMU
no pazmaxy. [Ipu HeOONbIION MIONRAN U MAJIOM YUIMHEHUH CTaOuIu-
3aTOPBI BHIMOJHAIOTCA HEPa3bEMHBIMU, IIPH TOM JIOCTUTAETCS Hanbosee
Jerkasi KOHCTpyKuus. OJHAaKo TaKyrd KOHCTPYKIIMIO HE BCErna yoaeTrcs
OCYIIECTBUTH Ha JIETKMX CaMOJIETaxX C ABUTATEISIMU B (PrO3eIIsvKe.

B pa3zpemHbIX cTaOuiam3aTopax CTHIKOBBIE Y37bl pa3MelaioT Ha
CWJIOBBIX UIMaHroyrax. Bo u30exaHue mnepershkeneHUs] KOHCTPYKLMH
CTPEMSTCSI K TOMY, YTOOBbI CTHIKOBBIC Y3JIbI KHJI U CTaOMiIM3aTopa BCe-
I71a pacrojarajiich Ha OJHHUX U TEX K€ IIMaHTOyTax.

Ilpu ycraHoBKe cTabMiIM3aTOpa KECCOHHOW KOHCTPYKUUU Cpea-
HsIsI 4acTh (KeCCOH) cTabMIM3aTopa MPOMYCKACTCS MEXIY JIBYMSI CHUIIO-
BbIMM IIIAHTOyTaMU M KPEMUTCS K
HUM CTBIKOBBIMHM y3naMu. Ha HekoTo-
pBIX camoJieTax yCTaHaBJIMBAKOTCS Ile-
pecTaBHbIE CTAOUIIM3ATOPBI C PEryiau-
PYEMBIM YIJIOM YCTaHOBKH (puc. 21).

B »Tom cnydae moBopot cra-

OMIM3aTOpPa OCYLIECTBIISIET OTHOCH- Pucynok 21
TENbHO 3aJHEro HemoABUKHoro ysia,  Crabumusarop ¢ perymupye-
a TIEpeNHHUIl y3€]1 3aMEHSIOT KpOH- MBIM yIJIOM YCTaHOBKH

WTEHHOM MeEXaHu3Mma IpuBojga. B
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KOHCTPYKIIUAX 11eIbHOMOBOPOTHBIX OMEPEHUM MPUMEHSIOTCS IBE CXEMBbI
pPacHoOKEHHUsT MOIIMITHUKOB OCH BpAICHUS, KOTOPBIE OMPENESIOT

KOHCTPYKTMBHO-CUJIOBYIO cXeMmy. B
nepBoil cxeme (puc. 22a) MOANUMI-
HUKJ YCTAQaHABJIMBAIOTCS HA CHIJIOBBIX
mmaHnroyrax — (roszensbka, a  oChb
HEMOJIBU)KHO CBS3aHA C KOHCTPYK-
[HEH cTadmimM3aTopa.

Bce Buabsl Harpysok mnepe-
Jal0TCs Ha (IO3eIsHK TOJBKO Yepe3
OJIHYy OCbh, KOTOpasi BHE cTaOuiu3a-
TOpa BBIMOJHSAETCS KPYIVIOIO ceve-
Hus. O4YeBHAHO, YTO IS MHUHH-
MaQJIBHOIO Beca OCb JIOJKHA MMETh
HauOOJBIIMI JUaMeTp U pacroiia-
raTbCsi B MECT€ MAaKCHMaJIbHOMN
CTPOUTENBHON BBICOTBHI TMPOQUIIS.
OnHako MpU TakOM pPaCIOJIOKEHUH
(mpsimast 1) paccrosiHME OT Hee /10
1., OCOOCHHO Ha CBEPX3BYKOBOM
CKOPOCTH,  IIOJy4aeTcsi  O4YEHb
OOJIBIIMM U yBEIMYMBACT ILAPHUP-
HBI MOMEHT.

[IpuMeHeHue cTpenoBUIHON
ocu BpameHus (puc. 220) yMeHb-
aeT MAPHUPHBIE MOMEHTHI, HO
BBI3BIBAET KOHCTPYKTHBHBIE TpPYI-
HOCTH, CBSI3aHHBIE C HEOOXOAUMO-
CTBIO pAa3JEICHUsl OCEH IpaBOU U
JE€BOH IIOJIOBUH U POCTOM YIJIOB
OBOpPOTA.

Bo BTopoii cxeme (puc. 22B)
OChb BpAIlCHUS >KECTKO CBs3aHA C
¢rozenspkeM, a MOAUMIIHUKA yCTa-
HaBJIMBAIOTCA B  CcTaOWam3arope.
Kpyrsumit MOMeHT co cTtabunusaro-
pa Ha OCh He mepeaaercs, a BOCIpH-
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Pucynok 22 a).
LlenpHOMOBOPOTHOE OTIEpe-
HUE C PacIoNoKeHUEeM Mo/
IIMITHUKOB OCH BPAIICHHS Ha
CHJIOBBIX IIMAHTOYTaX (ro-

3ershKa

Pucynok 22 0), B).
CxeMbl OnepeHusi co CTPeno-
BUJIHOM OCBIO



HUMaeTcst TuapoycunuTeneM. [1o3ToMmy ock BHE CTaOMIM3aTOpa MOXKET
OBITH BBITIOJTHEHA JIBYTaBPOBOTO CEUCHU S, OJIarOMpUsATHOTO JJIsl BOCIIPH-
ATUS U3rnoa.

Ocph B (rozemsbke 3aelbIBaeTCS Ha JBa LIMAHTOYyTa JUIS CO3/1a-
Hus Oonpioi 6a3el 3anenku. KoHcTpykums crabunmzaTopa BO BTOPOM
CIIydae MOKET OBITh BBHIIIOJHEHA 110 JBYXJIOHKEPOHHOW HMIIM KECCOHHOM
cxeme. OCyIIECTBHTh TaKyl0 KOHCTPYKIIMIO BO3MOXXKHO HpPH JIOCTaTO4-
HOW TONIMHE Tpoduis cradbuiam3aropa sl pa3sMELICHHsS O HH-
KOB.

5.3 AspopuHaMuyecKasi KOMIEHCANUA pyJeil ¥ 3JIepoOHOB

IIpu ympaBiieHMM CaMOJIETOM YCHJIMS JIETYUKA, [IPUIIOKEHHBIE K
pblYaraM yIpaBJICHHS CO3JAOTCS IIAPHUPHBIMH MOMEHTAMH a3POIHHa-
MHYECKAX CHUJI OTHOCHTEIBHO OCEH BpaIllCHUs PyJei. DTH YCUIIUS Ompe-
JEJSIFOTCS. U3 YCIIOBHSI PABEHCTBA pabOThI, MPOU3BOJANMOM JIETYHMKOM, H
paboThl a9POTMHAMHYECKIX CHJI TP OTKIOHEeHHH pyiist. Hapumep, ripu
MEPEMEIICHUN pblYara Ha BEIUYMHY dx, yeuiue P coBepmaer pabory
P-dX, a a’poauHaMHYECKHE CH- ’

JIbI, COOTBETCTBEHHO M, dd.
P-dx=My-ds, (18)

P=M, 9 (19)
dx

[MapaupHbII MOMEHT “
paBeH:

Mu=KuSpbpg  (20) g
e

Ky — xoadduiuent Pucynoxk 23
IAPHUPHOTO MOMEHTA, OTKIOHEHHE phlUara yrpaBjicHHs |

Sp u by, — coorser- pyas
CTBEHHO, IUION@IL W XOpIa -~y . |
pyIIsL. |

|
8 |
I

Pucynok 24
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Kak BuIuM C yBenMYEHUEM IUIOMAIM Py U CKOPOCTHU IOJeTa
[IAPHUPHBIA MOMEHT, a CIIeZIOBAaTeNIbHO W YCUJIME Ha pbldyarax ObICTpO
BO3pacTaeT. DTH YCHJIAS MOTYT MPEBBICUTH MYCKYIBHBIE BO3MOXHOCTH
yenoBeka. [l yMeHbIIEHUS YCHJIMM, BOCIPUHHUMAEMBIX JIETUMKOM,
MIPUMEHSET a3pPOJMHAMUYECKYI0 KommeHcanuto. CylecTBYOT pas3iuy-
HbI€ BUJIbI: POrOBasi KOMIIEHCALIMs, OCEBasl, BHYTPEHHSs, CEPBOKOMIIEH-
calus U CepBOPYIIb.

Porosas a’poamHamuyeckas KOM-
MIEHCAIUsl OCYIIECTBIIACTCS 3a CUET YacTH
pPY/IEBOM IOBEPXHOCTH, PACIOJOKEHHON .
BIEpEIM OCH BpalleHus pyns. Iltomans T T—

—

POTOBOTO KOMITEHCATOpa OOBIYHO COCTaB- TTTTTT T 7T
nset 8...12% ot nnomanu pyns. Harpys- — i
Ka, MPHJIOKEHHass K KOMIICHCATOpy, CO-

30a€T  TMPOTUBOIOJOXKEHHBII  MOMEHT

(puc.24). Opnako poroBasi KOMIIEHCAIIUS PrcyrHOK 25

o0JilaflaeT CyIIECTBEHHBIM HEIOCTaTKOM:
IpU OTKIOHEHUM Pyl oOpasyercs IIelb,
KOTOpasi BBI3bIBAET yBEIMYEHHUE JOOOBOro compotuBieHus. [lostomy
porosasi KOMIEHCAlUsl TPUMEHSETCS JHIIb Ha HECKOPOCTHBIX caMoJie-
Tax.

OceBas KOMIIeHCAIU

OceBasi adpoaMHaAMHUUECKasi KOMIICHCAIIUS OCYIIECTBIISICTCS C
MOMOIIBI0 OCEBOTO KOMIIEHCATOPa, PACIOJIOKEHHOTO BIIEpEId OCHU Bpa-
HICHUS BJIOJIb BCEro pasMaxa pyns (puc.25). [lnompas oceBoil KoMIieH-
CalluM MOXKET JTOXOIuTh 110 28% oT miomaau pyis. s obecneueHust
MUHHUMAIIBHBIX HAarpy30K BEJIMYMHA OCEBOW KOMITEHCAIMHM BBIOMpaeTcs
MaKCUMaJIbHO JomycTUMON. OpHako OOJbINOe YBEIMYEHHUE TIIOMIATH
KOMIIEHCAaTOPOB MOJKET MPUBECTU K «IIEPEKOMIIEHCAIIMI», T.€. K MOSB-
JICHUIO Ha pblYarax yrmpaBJIEHUs] YCUIUNA OOpaTHOTO 3HaKa. JTO COBEP-
IEHHO HEIONMYCTUMO B
yUpaBIeHHH. \Paspn snceme

Hnst 3aBemoMoro _ ‘_,/’" '
yCcTpaHEHHUS TepeKoM-

MEHCAlUH TIPU TEPBBIX Sy
HCIBITATEIbHBIX I0JIETAX WJ&EH:{E
Ha pyIsIX M DJlepoHax Pucynox 26
YCTAaHABIIMBAIOTCA  «HO- BHyrpeHH;[;[ KOMIICH CaIusl
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xuy». «Hoxu» mpencraBisier coO0W TIIACTHHY, KOTOpas MOJPE3acTcs B
npoiiecce mepBbix mojeToB. OceBas a’poJAWHAMHYECKass KOMITCHCAIIHS
SIBJISIETCSL HanboJiee paclpOCTPAHCHHOM.

BuyrpenHsisi a’dpoauHaMuuecKas KOMIIEHCAIUs MPUMEHSETCS
MPEUMYIIECTBEHHO, Ha JJIEPOHAX 1
Omarojmapst ~ OOJBINOW  TOJIIMHE
npoduist  kpbina. [IpencraBmisier
OHa co0OH O0CEeBOIl KOMIIEHCATOP
OOJIBIIION IIOIWIAAH, TOMEILEHHBIH
B KaMepy C Y3KUMHU IICISAMH
(puc.26). Kamepa pasmenena rep-
METHYECKOil THOKOW meperopoi-
KOM, TMPUKPENJIEHHON C OIHOM F\,Y
CTOPOHBI 3JIEPOHY, C JPYrol K
cTeHke JoHxkepoHa. Heobxoaumas L‘_____gﬁ E%

CTCIICHb KOMIICHCAIlMHU AOOCTHUTIA-

€TCs 32 CUET Pa3HOCTH JaBJICHUM Pucynox 27
B HHM)XHEW M BEPXHEN YACTHU Ka- KoMmeHcaius ¢ mOMOIIBIO cep-
MCPBI. BHyrpeHHf[ﬂ KOMIICHCA- BOKOMIIEHCATOpA

Ul IO03BOJsIET OoJiee TOYHO

noaoupaTh HEOOXOAUMYIO BEIMYMHY IIAPHUPHOrOo MomeHTa. Ilpu mo-
MOIIM OTBEPCTUH B JauadparMe MOXKHO YMEHbBILATh U YBEJIMYHUBATH d(-
(dexTuBHOCTH KOMIeHcanuu. Kpome Toro, BHYTpEHHss KOMIIEHCALMs
o0J1aaeT MUHUMAJIBHBIM JIOOOBBIM COITPOTUBIICHUEM.

CepBOKOMIIEHCATOP SIBISIETCSI YAaCTHIO Py, PACIOJIOKEHHON Yy
3a7HEeW KPOMKHM U OTKIOHSIOLICHCS MpU OTKIOHEHUH pyist. CepBOKOM-
MEHCATOP C MOMOIIBIO PHIYArOB U TITM COEIMHEH C KOHCTPYKLMEH Kujs
nuiu crabunusaropa (puc.27).

[lpu OoTKIOHEHMH pPyNs KOHQHUTYypalus deThipéx3BeHHHKa 1234
U3MEHSIETCS TakuM oOpa3oM, YTO CEPBOKOMIIEHCATOpP OTKIOHSETCS B
CTOPOHY, HPOTHBOIMOJIOXKHYIO OTKIOHEHHUIO PYIs. A’poAMHAMHUYECKHUE
CHJIBl Ha CEPBOKOMIIEHCATOPE CO3Jal0T MOMEHT, MPOTHUBOIOJIOKHBIN
mapHupHoMy MoMmeHTy. O0nanas 60b10i 3(HEKTUBHOCTBIO I MaJIbIM
J000BBIM CONPOTHUBJICHUEM, CEPBOKOMIIEHCATOP UMEET B TO K€ BpeMs U
HEJJOCTaTKHU:

- yMmeHbIaercs 3QPeKTUBHOCTD pyIs, T.K. YCHIJIME Ha CEPBOKOM-
IIEHCATOPE IPOTUBOIOIOKHO YCUIIUIO Ha pYIIE.
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- CEpBOKOMIICHCATOP MOKET CIIY)KHTh IPUIHMHONU BUOpAIUid py-
T8,

HCCMOTpH Ha pas3jIMYHbBIC BHALI
KOMIICHCAIIUH, CUCTeMa Mepeayn yCUIHi
HEMOCPEJICTBEHHO Ha pyilb HE olecreyu-
BAeT JIOCTAaTOYHOTO CHIDKEHUS Harpy3oK
Ha pblUarax ymnpasleHus. BcneacrBue
OTOro MOSABUIIMCH KOHCTPYKIIMHU B KOTO-
PBIX JIETYHK YIIPABJISIET HE PYJISIMHU, a Cep-
BOKOMITIEHCATOPaMH, TMOJYYUBIIME Ha3Ba-
HHE cepBopyIeit (puc.28).

OTKIIOHSA CepBOPYIb, JIETYNK TEM CAMBIM OTKIOHSIET U CaM PYib
JI0 TeX I10p, IMOKa IIAPHUPHBIE MOMEHTBI CEPBOPYJISI U OCHOBHOIO PYis
HE CTaHyT PaBHBIMH.

priar————

Pucynox 28
CepBopyinb

5.4 CpeacTBa a3poAMHAMHUYECKOI U BeCOBOW 0aJJaHCUPOB KU

IIpn pasnuyHOM Harpy3Ke U pPa3IMYHBIX YCTAaHOBUBILMXCS pe-
KUMax II0JIETa, CHWJIBI, JIEMCTBYIOIME Ha CAMOJET HM3MeHsroTcs. [ns
YPaBHOBELIMBAHUS MOMEHTOB BCEX CHUII, JIETYUKY IPUXOAUTCSA U3MEHSATh
MOJIOXKEHUE PyIeH 10 TeX Iop, oKa caMoJIeT He OyleT adpoAnHaMHuue-
CKM cOanaHcupoBaH. baaHCHpPOBKa MOYKET OCYILECTBIISTHCS U3MEHEH -
€M I0JIOKEHUS PYJIEBBIX OBEepXHOCTEH. OJHAKO, B aTOM CIIydae JIETYUK
GYI[GT HUCIIBITBIBATh YCHUJIMC HaA pblUarax yrnpaBJICHUSA. I[JISI CHATUA YCU-
sl NPUMEHSIOT TPUMMEPBI U H3MEHSEMbIN
YIroJl YCTaHOBKU CTaOMJIN3aTopa.

TpumMep oTaM4YaeTcs OT CEPBOKOM- ____t
[IEHCaTOopa TEM, 4YTO OH HEMOCPEACTBEHHO =——===

ynpaiseTcs €rankoMm (puc.29). [lns Oa-
JAHCHPOBKU CaMoJjieTa TPHMMEp OTKIOHSCT-
Csl B IPOTHUBOIOJIOKHYIO PYITIO WUIIH
3JIEpPOHY CTOPOHY JIO TeX MOp, TI0Ka
JaBJCHUE HAa PYYKy WM TEAaIn
CTQaHEeT PaBHBIM HYJIO, T.C. ITOKa

Pucynox 29
Tpummep

Pucynoxk 30
CepBOKOMIIEHCATOD
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MAPHUPHBIA MOMEHT pYNsl HE YPaBHOBECUTCS HMIAPHUPHBIM MOMEHTOM
TpUMMeEpa.

Cucrema ymnpaBjeHUS TPUMMEPOM CHAO0XAETCS MEXaHHUYECKUM
WA 3JIEKTPUYECKUM NMpUBOAOM. DYHKIIMH TpUMMEpa U CEPBOKOMIIEH-
caropa MOTyT ObITh OOBEIMHEHBI B OJTHOM arperare TpuMMepa — CEpBO-
komnencarope (puc.30). [lpu HemoABMKHOM IMIAPHUPE B U OTKIOHEHUH
P/ CEpBOKOMIIEHCATOP pabOTaeT Kak CEPBOKOMIIEHCATOpP; MpPU Tepe-
MEIICHUY IIAPHUPA B KaK TPUMMED.

[Tnomaae TpumMMepa 0O0bIYHO cocTaBiisieT 4...8% OT mom@AIN
pyJIs.

BecoBasi OanancupoBKa MpUMEHSETCS IS YIPABJISIONMX TO-
BEPXHOCTEW C IIENbI0 MPEIOTBPAICHUS CaMOBO30YKIArOIMXcsl Kojeba-
HUi Tuna ¢uarrepa. BecoBas OamaHCHpOBKa 3aKIIOYAETCS B COBMEIIIE-
HUM LEHTpa TSDKECTH C OChIO BPAIICHHS C MOMOLIBIO TPY30B, pacmoio-
KEHHBIX B HOCOBOM 4acTH PyJsl UJIM 3JIEPOHA.

5.5 Harpy3ku omnepeHust

BueummuMu Harpy3kamu Ha orepeHue SBJISIOTCS adpoJuHaMuy e-
CKHME U MAacCOBBIE CHIIbI. OTIPEAEIAIOTCS OHU 10 HOPMaM IIPOYHOCTH JIJIs
psla pacyeTHBIX ciiydaeB. MaccoBble HArpy3kd OOBIYHO HEBEIIMKU H
UMH MOXHO IpU pacyére mnpeHeOpeub. A3pOAMHAMUYECKUE HArpy3Ku
MOAPA3JCIAIOTCS Ha YpaBHOBELMBAIOUME, MAaHEBPEHHBIE M Harpys3Ku
TypOYJIeHTHON aTMOCQephl. YpaBHOBEIIMBAIOIIME HArPY3KU OMpEAeIis-
I0TCd W3 PaBEHCTBA

MOMEHTOB BCEX CHJI _ /21 D
OTHOCHUTEIBHO OCH Z p 4‘%:{9
JI71Sl TOPU30HTAIBHOTO /“f:-_t

OIEpEeHHUs] U OTHOCHU- ’_,___‘:::?"_ P b '
*‘-::(_.l__...T-P

TEILHO OCH Y JUIA ™ =————

{
BEPTHKAJIBHOTO OIe- IF G- i
penusa. Tak, ypaBHO- ! »fz,p.
BEIIMBarOIIasa L !

Harpyska  TOPH30H-
TQIBHOTO  OINEPCHUS
(puc.31) onpenenser-

cs o opmyne

Pucynok 31
Cuuibl, IEHCTBYIOIIME HA CAMOJIET



, M, . _b,
P, = 1 =m3qSL (21)

ro ro

re:
M,, M, - MOMEHT 1 KO3(ULHEHT MOMEHTa 6e3 rOpH30H-
TaJBHOTO OMEPEHUSI OTHOCHTEIBHO OCH Z,

q —  CKOpPOCTHOH Hamop,
b, -  cpeaHsstadponHAMHUYECKas XOpJa,
Lo -  IJ€40 ropu30HTAIBHOIO ONEPEHUS

Ecmm OIICPpCHUC BBbI-

MOJIHEHO O CXeMe CTaOWIIu- (14
3aTop-pynb, To P pacmpe- &
JeNseTCsl MEXIy cTabuin3a- N
TOPOM U pYyJEM CONIACHO ’
puc.32. Ilpu 3TOM Harpyska
crabuimsaropa g, 14,

Pucynok 32
Pacnipenenenue Harpy3ku Mexmay
CTAOMIIM3aTOPOM U PYIEM

3 _ po 3 )
Pa = Pyp + PpB > Pyp (22)
Harpyska P, npunnmaercs pasuoii 0,25 MakcHManbHOI MaHeB-
PEHHON Harpy3kd ¥ TMPHUKIAABIBACTCS K OCH IAPHUPOB. [lo pa3maxy
Harpyska craOwimsaTopa W Dyl pacupeielsieTcs IpONOPIIHOHAIBHO
XopJaam

P> P,
I
d., :S_crfbcr, d,, = S fb,, (23)
cr p
re:

S.» S, - MIomAIk COOTBETCTBEHHO CTA0MIIM3aTOPa U Y-
T,

b, b, - xopma crabummsaropa u pyns

f - kodpdunueHT 6€30MacCHOCTH.
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IIpn BBINOJIHEHMH CaMOJIETOM MaHEBpA HA ONEPEHUE NCHCTBYET
KPOME YPaBHOBELIMBAIOIICH W MaHEBPEHHAs Harpys3ka, BbI3BAHHAs OT-
KJIOHEHUEM PYJIeH JIETYUKOM.

Y4€r MaHEBPEHHON HArpy3Kd 110 HOPMaM IIPOYHOCTH OCYILECTB-
nsiercst hopMyInoi

AP).. =txkn; ES , (24)

max S ro

re:
K — KO3(pOUIIUEHT, 3aBUCIIMUA OT peXHMa IMOJIETa, CKOpO-
CTH OTKJIOHEHUS pyjei
[lonnas Harpy3ka Ha ornepeHue OyneT paBHOM

P’ =P, +AP., , (25)
Ilpu nonére B TypOyneHTHOW aTMocdepe Harpyskd CKIIaabIBa-

I0OTCSl U3 YPAaBHOBELIMBAIOIIEH HArpy3Kd B TOPU3OHTAIBHOM IOJETE U
Harpy3ku oOyCJIOBJIEHHON MOPBIBOM BETpPa

P =P +Py, (26)
rie:

P =05C5VWS=0

Vi, Wi — uHIUKaTOpHBIE CKOPOCTHU MOJETA U TOPHIBA BET-
pa

Harpy3ku TypOyiieHTHOM aTtMocepbl MOTYT MPEBHIIIATE MAHEB-
pPEHHBIE HATPY3KU.

Hopmamu mpouHOCTH TpeaycMaTpuBaeTCsi pacdyeT ONEePEeHHsI TPH
HECHUMMETPUYHOM HArpyKEHUU TOPU3OHTAILHOTO OTIEPEHHU S, HUMEIOIIETO
MECTO IPHU TOJIETE CO CKOJIRKECHUEM U OTKIOHSHUU PYJIsl HAIIPABIICHHUS.
[Ipu 3TOM TpUHUMAETCS, YTO Ha OJIHY U3 TIOJIOBUH OMEPEHHUS ACHCTBYET
80%, a Ha npyryto 120% wucxomHoit nHarpysku. Ciydail xapakTepeH
OONBIIMMHU HArpy3KaMH Ha Y3JIbl KPEIJICHUS CTA0MIN3aTOPOB.

5.6 PacuéT onepeHnust

B orimuune ot kphiia, onepeHrue B CHJIOBOM OTHOIICHHH TIPE-
craBisier Oanky (puc.33), cocrosmyro W3 cradunmsaTopa u pyis. Ilo-
3TOMY MOCJIe TOTO KaK OIpeeicHa Harpy3ka CTabHiIn3aTopa u pyis, ee
pacripeniesieHre 1Mo pa3mMaxy U To4a MPHIJIOKEHHUS TTOCTPOUTH AIOPHI T e-
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PEPEe3bIBAIOIIMX CHJI U M3rHOAIONMX MOMEHTOB elle Hemb3s. Heobxomau-
MO ONpPENENNUTh PEaKUUM B MApHHUpax pyis. Ecnu pynb kpenmutcs Ha
JIBYX OIOpax, TO PEaKl MU B IIAPHUPAX OMPEIEINIAIOTCS I0CTaTOUYHO MPOo-
CTO METOJAMH MEXaHUKH.

IIpy MHOrOOIOpPHOM Kpem-
JIEHUM PYJIs ONPENEIICHUE PeaKIui
NpeJCTaBIIsAeT Haubosee TPyRoEM-
KU ortan pacdera. Paccmorpum
CTaOUITU3UPYIOLIYI0 TOBEPXHOCTD
C TpEXIWApHUPHBIM KPCHJICHUEM Up
pyns (puc.33). [Ipu sToM cunTaer-
Csl, UTO HArpy3Ku M paclpesesieHne
UX TI0 CTa0WIM3aToOpy € PYIIO
HaileHbl. bynem Takke cuyuTarsk,
YTO CTAOUIIU3aTOP U PYIb a0CONIIOTHO JKECTKU HA KpyueHHE.

Qer

Pucynox 33
Cxema ctabunusaropa c Tpéx-
HIAPHUPHBIM KPEIJIEHUEM PYJIs

AT BTG 1] ' ARRERA B
i ﬁ - W ) .
| Ko oo Ro K20
Y {TTP
Lpo |- )
) ~ . /%‘70
%Ti‘?‘ttl:tt\ o ﬁ\l\l— B s e e e e S
' ' . ,/_"Zf_’."'
T £ Yer
Lo W Th
A ) S - |
— s S == J—— ,
/ =t LI
-~ S / . ) b
_—7| 7 j ) A
&1 /. . a3 1
\ o A= e e P/
f ‘,) ) ”J‘ ’ P |
Pucynok 34

ONI0phI TOTOHHBIX HArpy30K, Mepepe3blBatoMX

CHJI M M3ru0aronyx MOMEHTOB
40



Pyinb, kak Oallka 3arpyXeH IIOTOHHOM Harpy3koi O, U UMeeT TpU
TOYKU OIOPBI, KOTOPbIE MEPEMELIAIOTCS B BEPTUKAJIBHOM IIJIOCKOCTH IIpU
n3ruoe (puc.34a).

BriOpocum u3 cxembl omnopy 3, Torna Oajka CTaHOBUTCS JBY-
XOMOpHOM U omnpenenenue peakuuit Rig , Roo Jierko mocturaercs ypas-
HeHMsMU cTaTukd. Ecim smiopa (, CIoXkHas, TO €6 MHTETPUPOBAHHE
MOXKHO HpOBECTH TIpadoaHaTuTHUYeCKUM myreM. lIpouHTerpupoBan
3MIOPY (p ABaKABl MOIYYUM DIIOPY U3THMOAIOIMX MOMEHTOB M,,. Pas-
JenuB 310py My, Ha )kecTtkocTh EJ, momyuum

. M,
V =—— (27)
EJ,
[IpounTterpupoBaB 3Ty KpUBYIO IBaXAbl BIpaBo (Ha puc.34a
YKa3aHO CTPEJIKOM) MOTY4YUM UCTUHHYIO (popMy ynpyroil ocu.
[IpoBens nmuHMIO 1-2 MOXXKHO HAWTH MEpEMELICHUE OMOPbI 3 1O
OTHOIIICHHIO K 3TOM JIMHUH, 0003HaYeHHOE 030. [IpritoxuB peaknuu Rig ,

R2o ¢ 0OpaTHBIM 3HAKOM K CTAOMJIM3UPYIOLICH MOBEPXHOCTH MOXHO Ta-

7 3y4P7 2 7 3 P, 2
4
s s 2, Zys
11 Ly [T T | @er
| 1] il
Aos - Aters
Sor |
saal m “
T[] 4 ’
oy B I ] | _flr:r
N a33
1.8 " =S ———
J I 7#4-— J %i
a) )
Pucynok 35
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KAM JK€ 00pa3oM paccuuTaTh CTaOMIM3ATOP U OINPEICIUThH IepeMellie-
Hue 3 crabmimn3aTopa OTHOCHTENbHO TuHUU 1-2 (puc.340).

Takum 00pa3oM B CTATHYECKH OMPEIETUMOMN CHCTEME OIpPEeIes-
eTcsl epeMeleHns O30 U Azp, KOTOpbIE B 00IIeM ciydae OyayT pa3muy-
Hbl. B elicTBUTENbHON CXeMe 3TOTO HE JOJIKHO OBITh. DTO PacXoxie-
HUE JO0JDKHA YHUYTOXUTH cuia Rz B mapuupax 3. [lpunoxxum B mapHu-
pe 3 enuHuuHble cuibl P=1 u HaiiieM mporuObl OT 3TOTO HarpyKeHHs
(puc.35).

B nelictBuTensHOM cxeme B mapHupe 3 Oyaer neiicTBOBaTh cuiia
Rs cnemoBarensbHO, mporuObl B Touke 3 OymyT B R3 pasa Gombie. Hc-
TIOJIB3YS TIPHHITUTI HAJIOKEHU S, MBI CMOYKEM 3aIllHCATh ITOJTHBIC TPOTHOBI
pylia B cTabunmn3aTopa

03= 030+R3 033,

As= A30+R3 Ass (28)

Tak Kak Touka 3 ABISETCS OOIIEH, TO 03=A3

[IpupaBHUBAS BRIpAXKEHHUS, TTOTYIUM

R3 530 ABO (29)

A33 - 533

[lo sToit opmyne HaxonuTcs peakuusi Rz U mpPOCTBIM HaloXe-
HUEM OIpeJeNseTcs Jr0as WHTEpeCyllas BeIMYUHA WA SII0pa Mo
opmyre

A=AA+R3A; (30)
re:

A, — 3HaYCHWE BEIMYUHBI B CTATHYECCKH OIPEICTUMOMN
CUCTEME,
A1 — TO Xe, IPU €IUHUYHON HATpy3Ke

JanpHEeNmMii pacuéT ceYeHU CTaOMIM3aTopa WIIM KWJIA Ha W3-
ru0, CBUT, KpydeHUE BAATU OT 33JCTKH MPOU3BOJUTCS METOJIaMH, pas3-
paboTaHHBIMHE IS KPBLJIA.
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DJ1e pOHBI.

DOnepoHbl MpeaHa3HAa4eHbl MJisi OOecleueHUsl MOMEepeuyHOoro
yIIpaBIEHUS, OHU OTKIOHSIOTCS MuddepeHInansHo, pacnoiaralorcs B
KOHIIEBOM YacCTH KpbLIA, BCIECACTBUE YETO YBEIMYMBAETCSA UX IJICUO 10
ocu camosiéra. [Ipu OONBIION ITMHE 3JIEPOHOB WX MHOTITIA JETAI0T pas-
PE3HBIMH.

JI1s1 yMEHBIIICHUST YCUITUS Ha pydke (MeJaisx) ypaBaeHuUsl, 0CO-
OCHHO MpPU POCTE CKOPOCTEH MoNETa MPUMEHSIOT KoMieHcanuto. EE
JCCTBME OCHOBAHO Ha CO3/IaHUHM OTHOCUTEIBHO MIAPHUPOB pyJei 00-
PaTHBIX MOMCHTOB.

N\

L// / /S

Pucynok 36
Cxema KOMITEHCAIIU

CyIecTBYIOT CIICAYIONIE THITBI KOMITCHCAIUU:

OceBast, poroBasi, BHyTPEHHSIS, CEpBOKOMIICHCAITHUS.

C TOYKM 3peHUS CTPOUTEIBHONH MEXaHWKH OIEepEHHUE IMPECTaB-
nser co0oil Oanky, OMEPTYI0 WIJIM 3aKpeIUIEHHYI0 Ha (rosemspke U
Harpy)keHHYI0 a’pOJIMHAMHYECKAUMHU CUJIAMH, BBI3BIBAIOIIMMH W3THO,
cIBHUT M KpydeHHe. CXOACTBO BHEMHUX (HOPM OIEPEHHS U Kpbljia MpH-
BOJUT K TOMY, YTO Harpy>KeHue UX UJACHTUYHO, IIPU STOM CHIIOBBIE CXe-
MbI ¥ Ha3HAYCHUE JIEMEHTOB OMEPCHUS U KPbLIa SBISIOTCS CXOHBIMHU.
KoHcTpykius ornepeHus BechMa MOX0Ka Ha KOHCTPYKIIMIO KPbLIA.

43



5.7 PACYET HEPBIOP HA TIPOYHOCTb

PaccmotpuM pacuér GanouyHbIX HEPBIOP, Kak Haubosee pacipo-
CTpaHEHHBIX.

a) HopmanbeHbie 6amodnbie HEPBIOPHI

Tarke Kak M JOHYKEPOH HEPBIOPHI Kpblja MPEICTABISAIOT cOO0M
TOHKOCTEHHYIO 0aJiKy, ONEepTYI0 Ha JIOHKEepOHaX.

HopmanbHble HEpBIOPBI HarpyXaroTcs paclpeieleHHBIMH I10
MTOBEPXHOCTHU

a’pOJIMHAMHYECKUMH CHJIAMH, M JaBJIEHUEM CTPUHIEPOB INpHU
VCKPUBJICHUHU [TIOBEPXHOCTH KPbLJIa.

Ha xaxmyio HepBIOpY HPHUXOIUTCS BO3IYIHAs Harpyska c ee
IPY30BOIl IJION@AM, T.e. C TMOJOCKM OOIMBKM IO IOJOBHHE IAra
HepBIOp B 00€ cropoHbl. CrenoBaTeNbHO, ITOTOHHAs Harpyska paBHa

(puc. )
q; = PAZ;
I'me p — pa3HOCTH NaBiIeHWH Ha BHYTPEHHEW MOBEPXHOCTH 00-
LIIMBKH.

RN
e
[~

Az

Pucynox 37
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Pucynok 38

PaBHOAEHCTBYIOIIAS ATUX CUIT pi OyzeT paBHa:
nG
pi =——AZ;.
S

N ypaBHOBemmMBaeTCs PEAKUIUAMU B OIOPAX Ql 51 Q2 . Kpy-
TAMA MOMEHT YPaBHOBELIMBACTCS ITIOTOHHBIM KaCaTEIbHBIM IIOTOKOM:

M -
Oep =

2W
2y
EESEEEEE RN

Q £%

ottt Q
[

e

Puc.

Pucynok 39
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ITon neiicTBMEeM ATHX HArpy3oK HepBiopa paboTaeT Ha U3rub u
CIBUT M PacCUMTHIBAETCS KaK TOHKOCTEHHas Oanka. [y aToro crposres
SIIOpPHI M3rMOAIOIMX MOMEHTOB U Iepepes3blBaronmx cuil (puc. ) B
JT000M i-M CEeYCHUU HEPBIOPBI HOPMATBHbBIC HAPSHKECHHSI OMPEICIISFOTCSI
o gopmyie

H | I:I.'I'D

a KaCaTCJIbHBIC

Q .
T, = < Tpac
H I §NA
Tac:

|:|_'|'£) - IUIOL@Jb CEYEHHUS IOSICOB HEPBIOPHI C IPUCO-

SIUHCHHOM OOIIMBKOIA,
5NA - TOJILMHA CTEHKU HEPBIOPHI,

H | - BBICOTA HEPBIOPHI B IFM CEYCHUHU.
0) YcuieHHble HEPBIOPHI

PaccMoTpuM yCHIIEHHYIO HEPBIOpPY, IEPENAIOLIyl0 COCPENOTO-
yeHHy0 cuiy P (puc. ) OT Y3JIOB HaBecKu arperaroB. Jlyisi Takux
HEPBIOP MOXHO IpeHeOpedyb BO3AYIIHOW HArpy3Kol MO CPaBHEHHIO C
cunoit P. Cuna P mepenaercs Ha JIOHXKEPOHBI PACHPEICIISIICH MEXKIY
HHUMH DPOMOPHUHUOHAIIBHO UX KECTKOCTAM Ha I/I3FI/I6, T.C.

PE, |
Q=c—"r;
' ZEIII

— PEZIZ .

%—Zah,
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Kpyrsumit MOMEHT

YPaBHOBCHIMBACTCS IMTOTOHHBIMU KACATCIIbHBIMU YCHIINSAMU B OOIIMBKE
M éo

Geo = S0

rac:

E| I | - XKECTKOCTb I-TO JIOH)XKEpOHA Ha U3THO,
W — nonaib KOHTYpa HEPBIOPHI «B CBETYY.
ITocTpouB >mIOpH M3rMOAIONMX MOMEHTOB M U Imepepe3biBaro-
nmx cuil Q ompenensioTcs HOPMalbHBIE M KacaTelbHbIE HaNPSDKCHHUS.
[Ipuyem kacaTenbHble HANPSHKEHUSI B CTEHKAaX HEPBIOPBI OYIyT paBHBI:

_ Q MED
q=0p*0ep = Ho 2w

S P

M

Puc.

Pucynok 40
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B cedenusix, 61M3KHUX K CHJIIOBOM HEpPBIOpE, OT NCUCTBUS CUJIBI P
BO3MOXKHO KOopoOieHue kpblia. B Pesynbrare uero mosiBISIOTCS A0TOJI-

HHUTCJIIBHBIC CAMOYPABHOBCHICHHBIC KACATCJIBHBIC YCHUIIUA Aq . Peme-
HUE 3TOH 3aJa4r BaprualluOHHBIM METOJ0M (CM. CIICOUaJIBHYIO JIUTEpa-

TypY) JaeT cleAyrollyo GopMylly Ajs onpeaeaeHus Aq

rac:
1+ Oep (?om
K = q 4ol ;4
165| (04
a=05y2vb +a;

5TA - TOJIIMHA OOIIMBKH,

5 - MpUBEJIEHHAS TOJIMHA OOIMBKU C YU4E€TOM ILIOIIA-
JI CTPUHTEPOB,

- 50
5? - A7 TOJILMHA CTEHKA HOPMAaJIbHOM HEPBIOPHI,
OTHECEHHON

x wary uepsiop AZ
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5@N - TOJIIIMHA CTEHKA YCUJIEHHON HEPBIOPBHI.
Ecn B dopmyre it AQ pemaanna 4 > 0 10 AQ pasrpy-

’KaeT YCUJICHHYIO HEpBIOpY, €CIH Aq < O, TO Aq MOXET JIOTPY-
Karhb ee.

5.8 PACUET Y3JIOBBIX COEJIMHEHWIA

OTnenpHBIE arperaTsl, YacTO M JIETAlIH CaMoJIieTa COETUHSIOTCS
MEXTy cOOOW Y3JIOBBIMH COEAMHEHMSIMHU, Ojarojapsi KOTOPBIM KOH-
CTPYKLUsI pabOTaeT Kak €IMHOE LIeJ0€. Y3JIOBble COSIUHEHUS OBIBAIOT
IBYX THIIOB: pa3beMHBIC (COCTMHEHUST KOHCOIH KPhLJa C IIEHTPOILIAHOM,
MOJIBECKH DJIEPOHOB, PYIEH, 3aKpBUIKOB, KPEIJIEHHE IACCH, CHIIOBOM
YCTaHOBKU U T.J.) M HEpa3beMHbIE (HapUMep: HEPBIOPHI C OOIIMBKOM,
CTPUHIE€PAMHU, JIOH)KEPOHAMM, LIMAHTOYThl C OOIIMBKON U T.[.)

TouHBIi pacyeT y37I0BBIX COETUHEHUN OYEHB CIIOKEH MU BOOO-
me HeocymecTBUM. OOBSICHSAETCS 9TO TEM, YTO Y3JIbl, BO-TIEPBBIX, YaCTO
ABJISFOTCSI CTATUUECKU HEONPENETUMBIMU CUCTEMaMHU, BO-BTOPBIX, UMe-
10T OOJIBIIOE YUCIIO OTBEPCTUH, M, B-TPETbUX, PACIpPEICICHUE YCUITUI
3aBHCUT OT TEXHOJIOTUM HM3TOTOBJICHHS (OTKIOHEHHS B pa3Mepax, CIIo-
cOOBI KJIEMKH, TEPMOOOpPAOOTKa) U IKCILTyaTallMu camolieTa. B cBs3u ¢
STHM, OTBETCTBEHHBIE Y3JIbl PACCUMTHIBAIOTCS HA MOBBIICHHBIE HATPY3-

KU, paBHbIE b= 12599 pacueTHOM HarpysKku, a 3aTeM IIPOBEPSIOTCA
IIPU UCTIBITAHUSX CaMOJIETa.

5.8.1 HATPYXXEHUE U PACYET 3AKJIEIIOYHbBIX IBOB

3aKenoyHble COSMHEHUsS JOCTATOYHO MIMPOKO PACIPOCTPaH e-
HBI B CaMOJICTOCTPOCHUHU. HarpykaroTcs 3aKIeIOYHbIC BBl YCUITHSAMH,
KOTOpPBIE€ CTPEMSATCSI BBI3BATh OTHOCHTENFHOE CMEIEHNUE COSAUHSIONMX
3eMeHTOB. [103TOMy pacCUMTHIBAIOTCS 3aKIICTIKUA HA CPE3 U IIPOBEPSIIOT-
cst Ha cmsatre. OObuHO mpuMeHstores 3akitenkd d = 2.8 mm. Ilpu
OoNbIlIeM pacueTHOM JUaMETpe BMECTO 3aKICNOK CTaBsITCA OOJNTHI.
OOBsiCHSIETCS TO TE€M, YTO C YBEJIIMUYECHHEM JUaMeTpa 3aKIenKd, h3-3a
HEPaBHOMEPHOCTH HAarpy3ku MO CEUYEHHI0, BPDEMEHHOE CONMpPOTHUBIICHUE
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Marepuaia 3aKiIernoK Ha cpe3 yMeHbmaercs (puc. ). IIpogonpHbIN 1MI0B
COEIMHEHHUSI JINCTOB OOIIMBKYA HOPMAJIbHBIMHU YCHJIMSIMUA HE HAarpyKaeT-
cs. 3aKienKd BOCIHPUHUMAIOT TOJBKO MOTOHHBIE YCHIIUS (], AeHCTBYIO-

nwe B naHenu (puc. ). Cuia, mpuxosmascss Ha OJHY 3aKIETKy TaKo-
ro IIBa paBHa:

n1

B

rae: t - mar 3aKienku,
N — YUCIIO PSIIOB B 3aKJICTIOYHOM LIBE.

K2

26 T >

MM
24 N
23

"‘-».‘_\_\_\_\_H_\_-\-\_\_\_\_—_-\_\_
20
d (nna)

Pucynok 41

[lonepeunslii moB 6osee HarpyxeH. Kpome kacarenbHBIX CHIJI OH

MepelacT TAKKE U HOPMAJIbHBIE YCUIIUS P= O-§|A t (puc. ) Cuna,
MPUXOJAIIASICS HAa OJHY 3aKIEeNKy MONEepPEeYHOro 1Ba paBHA

t
P, = H\/(G505)2 +C|2;

IO YCUJINIO CpE3a Dg ONPCACIIAAIOT KaCAaTCIbHBIC HAIIPAKCHU A
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rac:
M — YK CJIO0 TIOCKOCTEH cpes3a,

TA - Ipeaci NpOYHOCTU MaTCpHrajia 3aKJIICIIKU Ha CPE3.
Ycnosue IIPOYHOCTH 3aKJICIIOK U JINCTOB OOIMBKHM Ha CMSATHE:

Puc.

Pucynok 42
rae:

Ofi =1504- 9= Ej’ S Oy
paspylarolniee HanpsHKEHUE CMATUS U1 HEMOABMKHBIX COEIMHEHU.
B otnenbHBIX cilydasix 3aKienkd padoTaloT Ha OTPBIB T'OJIOBKU,
T.€. Ha pacTsDKeHHE. DTO 3aKIeNKd, COSAUHSIONME OOIMBKY HECYIX
MMOBEPXHOCTEN K KapKacy.
HopmasbHble HanpsbkeHus pa3pbliBa:

% <0750,

5 =

O =

4
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[lpn nmeiicTBUM 3HAYMTENBHBIX HArPy30K B COSAMHEHUSX MPHMe-
HSIOTCS1 OOJITBL. BONTHI pacCYMTHIBAIOTCS TAKOKE KaK M 3aKJICTIKH Ha CPe3,
cMmsTHe U pacTsbkeHue. Ha pactsokeHue O0NThl paboTaroT Jydile, YeM
3aKJICIKH.

5.8.2 PACYET KJIEEBOI'O COEAMHEHMA

KieeBble coenmHEHMS HApAAY C 3aKIEIOYHBIMH IIMPOKO IPUMeE-
HSIOTCS B CaMOJIETOCTPOEHUH Ojarojaps ClIeAyIOIMM IPEUMYIIECTBAM:

- OTCYTCTBHE KOHIICHTpAIIMi HampsDKeHUH W ociabieHune cede-
HHH 3a CYET OTBEPCTUH.

- Iyqmasi opMa MOBEPXHOCTH U TE€PMETUYHOCTH COCMHEHHH.

- MEHBIIMM BEC U CTOUMOCTb ITPOU3BOJICTBA.

L o 7

Puc.

Pucynok 43

[lpy pPOSKTUPOBAHHK KICCBOTO COSIMHEHHUS CTPEMSTCS Kiee-
BYIO IICHKY PAacHOJIOXKHTh TakK, YTOOBI OHa padoTajia Ha Cpe3 WU CIIBUT,
T.K. Ha OTPHIB KiIel paboTaeT 1ioxo (puc. ) MoadHpaeTcs U3 yCIOBUS
PaBHOIPOYHOCTH Cpe3a KISeBOH IUICHKM M Pa3pbIBa JINCTA OOIIMBKY.
Cuia cpe3a KiIeeBOW TIICHKH:

Bipee =g ab;
JlomxHa ObITh paBHOM CHUJIE pa3pbiBa JUCTA

B =0395;



CrnenoBarenabHO, YCIOBHEM MPOYHOCTU COETUHEHHS MOKET CIy-
KUTh PABEHCTBO

OTKyJla ONPEACIIAETCS BEIMYMHA 4, WJIM KOcasl CKIeHKa (puc. ) MpH-
MEHSETCS JJIsl YBEIMUEHUS KIeEBOTO IBa U 00eCIeYeH s ero paboThl Ha

CJIBUTI. HpI/I COCIMHCHHNH «Ha YC» KIICCBAA IJICHKA HArpy>KacTcs CIIC HEC-
S3HAYUTCIbHBIMU HAIIPSOKCHUAMUA paspbiBa.

P TP P
N

Pucynok 44

CocraBisaronas
T=Pcos«a
BBI3bIBAET CABUT JHCTOB.
[Ipu aTOM

Ouax = Tage F.

pral
mp
m
Il
N
=3
m
m
<

CocraBasromas
N=Psina
BBI3BIBACT pa3pI>IB KIIECBOI'O COCAUHCHU A, HpI/I 9TOM

Nuax = Face Fiee = Oaee — :

Paspymaromas cuna cknenku

O O: .
P.. =7;e —2—COSQA+0; e —2—SiNQ;
EE A.EE sina A.EE sina
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JloikHa OBITH PAaBHOM pa3pyIIAIOIECH CHUJIE JINCTA
[IpupaBHUBas, MOTYYUM YCIIOBHE TPOUYHOCTHU
TAee
{s]27
OTkyna ciemyeT, 4TO IpH BHIOpAaHHOM MaTepuale JHCTa U Kies

BO3MOXHO PaBHOMNPOYHOC COCAMHCHUEC TOJBKO IIPU OAHOM 3HAYCHUU
a .

TOaee =Oags

5.8.3. PACYET TIPOYIIINMH

[IpoynmHBI HIMPOKO MPUMEHSAIOTCS B PAa3bEMHBIX COCAVHEHMUSIX.
JI1st 0THOCPE3HOW TPOYIIMHBI (PUC. ) dIIOpa CMSATHS OyleT HEpaBHO-
MEpPHOU 3a CYeT U3TrHOA0Ier0 MOMEHTA, ACHCTBYIOIIETO Ha OOMT:
M= Pa
B cBs13u ¢ 3TUM NPOYIIMHBI BBHITOIHSIIOT CHMMETPUYHBIMU C He-
CKOJIBKMMH TLIOCKOCTSIMH cpe3a (puc. ). [IpouHocTs 6onTa coequHeHus
MPOBEPSIETCS HA Cpe3

P
7Zd2
4

T= < Ty,

rae:
M — YU CII0 TIIOCKOCTEN cpe3a.
BeibpaB quamertp 6ota, MpOBEPSIIOT €TO HA CMSITHE

b .
Oxi :é5SﬂGA’

rie:

0 - TOJIIIMHA TPOYILMHBI,
H- KOO(pPUITUEHT, 3aBUCAIMI OT THUIA COCAUHCHUS

(1 =13..15ms
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HCPA3bCMHBIX, ,U :1 A1 pa3bCMHBIX, HO HCIIOABHUXHBIX,
u=0,2

o I |

b |1 } p I ND I
[T, s,
{_ 42_} | ST
0)
/ a)
IO ATb

CMATHA Puc.

Pucynoxk 45

(m1st TOABYMYKHBIX COCAMHEHHUI ).

Qg
[y
F
l I
M
Prc.
Pucynok 46

Pacuer mpoymmHbl oT neiictBusi cunbsl P Bechma cioxkeH. Kak
MOKa3bIBACT OMBIT, Pa3pyIICHHE MPOYIIMHBI MPOUCXOAUT IO CEUYCHUIO
M-m ot aedopmMainnii, BI3BaHHBIX pacTsbkeHueM (puc.46). Jlns onpene-
TIEHUs HaMpPsHKEHUH TMPUXOJUTCS peliaTh CTAaTHYECKHd HEOMPENeTrnMYIO
3a7ady — pacyeTra KpUBOTrO 0OJITa Majloro pajuyca KPUBHU3HBI MO JACH-
creuem cui Q, N, P, M (puc.46).
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Pucynok 47

OpnHako, KaK MOKa3zajdud 3KCIEPUMEHTHI, HE3aBUCHUMO OT pa3py-
mieHUs (ceyeHue M-M) pacyeT cieyeT MPOU3BOAUTL Ha Pa3phbIB IO Ce-
YEHUIO M-M [0 CpEeAHUM HaNPsLKEHUSIM

Gmaziﬁa/&;
2X0 - K

rJe:
K - 5T0 KOO(HIIMEHT, YIUTHIBAIOIMN KOHIICHTPAIHIO
HAIIPSDKEHUU B
OTIETBHBIX TOYKAX

K =0565+0462
X

— 0,19 <1
a
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6 ®IO3EJIAXK

6.1 Haznauenue, TpeOOBaHUsI, TUNbI, BHellIHHEe (popMbI ¢ 10-
3eJIs1Ka

Dro3esDK SIBIAETCS BAKHEHINEW yacThio camoiiéra. OH npeaHa-
3HAuYeH IS pa3MEIIeHHs SKUIaXKa, MacCaXUpoB, TPY30B, 000pyIOBa-
HUsI, TOTUTMBA, IBUTATENICH, BOOPY)KEHUS U T.1. B CHIIOBOM OTHOLICHUU
(ro3eIsDK  CBS3BIBACT B OJIHO IIENIOC JIPYTHE YacTH CaMoJIETa: KpbUIO,
OTlepeHHeE, MIACCH, CUIIOBYIO YCTAaHOBKY.
Bce xoHcTpykiuu ¢rozensbka cocTaBisiioT okoio 40% oT Beca
KOHCTPYKIIUU CaMOJETa.
Paznuyaror Tpu THNa (ro3enspka: COOCTBEHHO (PrO3EIshK, TOHI0-
na u joxaka. Ecnu omepenmne pacmosaraetcst Ha IByX Oankax, To (ro3e-
JSDK TMpeBpamaercs B ToHAoMy. Takue caMonéThl Ha3bIBAIOT ABYX0anou-
HbIMU. DIO3EISDK THAPOCAMOJIETOB TPEACTABIISIET COOOM JIOAKY U TIpe.i-
Ha3HaYeH JJIsl 00ecreueHus B3IETa U TIOCAIKU C BOJTHOW MOBEPXHOCTH.
Kpome obumx TpeboBaHuit K (Pro3eispKy MpeabsBIISIOTCS CIie-
nuduueckie TpeOOBaHMS:
- MHUHHUMAIIHOE COMPOTUBIIEHUE, YTO JOCTUTACTCS IJIABHBIM
COMpsDKEHUEM (IO3eTIsDKa ¢ KPBUIIOM U ONepEHUEM;

- MaKCHMaJIbHbBIE yH0OCTBa /ISl MAaCCAKUPOB, DKHUIIAKA, pa-
[IUOHAJLHOE Pa3MeIleHHE TPY30B, 000PYIOBaHUS;

- obecrieueHre XOpoIero o03opa JETYMKAM, BO3MOXKHOCTH
OBICTPOTO MOKHIAHUSI CAMOJIETA DKUITAKEM H MTaCCKUPAMU
IIPH aBapusiX;

- obecrieueHre TepPMETH3aIMN U TETUIO- 3BYKOW3OJISIIINU JIIS
CO3/IaHHSI HOPMAJIBHBIX YCIIOBUH IKUTIAXKY U MTACCAKUPAM;

- KOMITOHOBKA TPY30BBIX KaOWH JOJDKHA 00ECIeunBaTh MakK-
CHMaJIbHOE MCIIOJIh30BaHNE BHYTPEHHUX 00BEMOB.

Buemmue ¢opmbl ¢rozenspka xapakTepus3yroTcst (GOpMol rmorie-
peuHoro cedeHus u BuaoM cOoky. [Ipu BeIOOpe opMm momepednoro ce-
YeHUsSl TPUXOAUTCS YIOBJIETBOPSATh MPOTUBOPEUYUBHIM TPEOOBAHHSIM
adpOJIMHAMUKH, SKCIUTYaTallMd U TPOYHOCTH. Tak, i1 YMEHBIICHUSI J10-
OOBOTO CONPOTUBIICHUS CIIEAYyeT YMEHBIIATh MUJICIH (rO3eisnKa, a JUis
pasMelieHus TPY30B, MAaCCAKUPOB U T.JI. HEOOXOAUMO yBennunBaTh. C
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TOYKH 3PCHHS adPOIUHAMHUKHA U KOHCTPYKIIMH Han0o0Jee BHITOJHBIM SIB-

TsieTcs Kpyrioe ceueHue. Takoil (ro3erspk sBisieTcs Haubomee JIETKUM U

npoyabiM. OIHAKO, C TOYKU 3pPEHUS PACTIONOXKECHHS TPY30B M MACCAKHU-

POB OHO HE SIBJISIETCS ONTUMAIBHBIM. CO31aI0TCS TPYAHOCTH B UCIIONb-

30BaHUM 00BEMOB 110 OopTaM (ro3ershka U MO/ MOJIOM KaOWHBL.
[IpssMoyrospHBIE CEUSHUST W OBAJbHBIC C

JI0CKUMH OopTamu (puc.37a) He BBITOAHBI C TOU-

KU 3peHus a’poaumHamMuku. Ho oueHb ymoOHO Juist E

—

pacroio’keHusl Tpy30B U maccakupos. Ilmockue
MOBEPXHOCTH YIPOIRIOT M3rOTOBICHUE OOIMBKU
u cobopky. Ho mpu repmeTnsanuu oTceKoB OO B-
Ka paboTaeT Ha M3rUO OT JIEHCTBUS BHYTPEHHETO
nasieHus. 1loaToMy Takue cedeHus: NPUMEHSIOTCS
Ha COBPEMEHHBIX JJO3BYKOBBIX TPAHCHOPTHBIX ca-
MOJIETaX.

OBasibHOe ceueHue (puc.370) ¢ cyxuBaro-
nmMMucs OopTaMu KBEPXY MO3BOJSET YMEHBIIUTH
7000BO€ COMPOTUBIIEHUE OT UHTEpEpeHIIUH, 110- &
JYy4UTh MUHUMAJIbHOE MUJENEBO ceueHue, y1o0HO
pPasMECTUTh SKUIMAX M CO3JaTh HEOOXOJUMBIH 00-
30p. 9

JlJis maccakupcKUX M TPAHCIOPTHBIX ca-

.. Pucynoxk 48
MOJIETOB OKA3bIBAETCS HanOOJIee BBITOIHELIM CeUe-
6 DopMBbI ceyeHus
HHEe, 00pa3oBaHHOE IBYMS aMH O HOCTU o
> OOP JBYNEL YT Py« brozensoren

(puc.378). Ecniu 1mo nuHWK CMBIKaHHS OOpa3yro-
[IMX PAacloJIOKUTh KaKue-JIMOO 3JIEeMEHThl KOHCTPYKLIMH, HampuMmep,
MoJ uiK Oajku 1moJjia, TO OOImmMBKa OyeT paboTaTh TOJIBKO Ha pacTshKe-
Hue. BrepBble Takas KOHCTPYKIUs Obljla MPUMEHEHAa aMEpPHKAHCKUMHU
¢upmamu bouwnr m Jlokxua w momydmia y HuX HazBaHue «double-
bubbley.

dopma ¢rozensbka Ipu BHUzE COOKY MpencTaBiseT coOoil Teno
BpAIllCHUs C 3aTYIUICHHBIM (IJIs1 TO3BYKOBBIX CAMOJIETOB) HJIM OCTPBIM
(1 cBepx3BYKOBBIX) HOCKOM. dopma (ro3enspka 3aBUCUT OT Ha3Haue-
HUS CaMOoJI€Ta, PacloIOKEeHUs IBUraTeNnel, BO3yX03a00pHUKOB, U T.II.
Brictynaronmii oHaph KaOMHBI SKUMAXKa MIMPOKO MPUMEHSETCS Ha CO-
BpeMEHHBbIX camosiérax. OIHako UMEITCs caMOJEThI ¢ (oHapsAMU, BIIU-
CaHHBIMHU B KOHTYp (pro3erspka M OTKIOHSIOIMIMMCS HOCKOM.
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WHorza ¢ 1enbio yMEHbBIICHHUSI BOTHOBOTO CONPOTHBIICHHS H CO-
NPOTUBICHUS MHTEpREepeHIHH (IO3EISDK MPOSKTUPYIOT 1O «IIPaBUITY
wiomgaaeii». CyTb 3TOro mpaBuia
COCTOUT B TOM, YTO 3aKOH HU3MEHe-
HUS TUIONRAM TMOTEPEYHOro cede-
HUS caMojéra 1O JUIMHE JIOJDKEH
COOTBETCTBOBATh 3aKOHY H3MEHeE-
HUA (OpPMBI Tella HAUMEHBIIETO
conporuBieHus. KoHCTpyKTHBHO
3TO JIOCTUTraeTcs IMojpKarueM Oo-

KOB (pro3erspka, CO3JaHUEM Tak P o

P ansyu
. " RIS S
Ha3bIBAEMOH  «OCHHOW  TalMu» ..IH;W}}W::;
(puc.49). Ilpu KOMIIOHOBKE camo-

LMD TN R N

JN€Ta N0 «IpaBHUIy IUIOLIAIEH
Ha4yaJlo PE3KOTr0 pOCTa CONPOTHUB-
JIEHWsl CIBUraercsi Ha Oojblme
yuciaa Maxa. EcTecTBeHHO, KOH-
CTPYKU S ¥ TEXHOJIOIUS IPOU3BOJCTBA CAMOJIETA YCIIOKHSIIOTCS.
[IpuBectu npumep 06bEMHON KOMIOHOBKU (DrO3eIIsIKa.

Pucynox 49
KommonoBka camosiéra ¢ yuétom
MpaBUJIA ILUIOLIAIEH

6.2 Harpy3ku, neiicTByonme Ha ()ro3eJisixk

OCHOBHBIMU Harpy3kamu Ha (HO3EJISDK SBJIIOTCS MOBEPXHOCT-
HBIE CUJIBI, K KOTOPBIM OTHOCSTCS a3pPOAMHAMUYECKUE CHUIIbI, TTPUXOSI-
[IMecs OT OCTAJBbHBIX YacTei camoyéra — KpbUIa, ONIEPEeHUs, IIAcCH, CU-
JIOBOM YCTAHOBKH.

Kpome moBepXHOCTHBIX CHJI Ha (DFO3EISDK JIMCTBYIOT MAacCOBBIE
CHJIBI OT TPY30B, arperaToB, pacioj0KEHHBIX BHYTPH HETO U COOCTBEH-
HBIN BEC KOHCTPYKIHH.

AspoarHaMHYECKHe CHJIbI, AEHCTBYIOUME Ha MOBEPXHOCTH (ro-
3eshKa B BHJIE JaBIICHUS WIIM PaspyIICHUs, B OTACIBHBIX MECTaX MOTYT
JIOCTHTATH 3HAYNTEIbHON BEIMIHHBI (HECKOIBKO TOHH Ha 1M?). OqHaKo
OHM OKa3bIBAIOTCSl CYIIECTBEHHBIMH JIMIIb MpU paboTe HAa MECTHYIO
YCTOHYUBOCTh MU MPOYHOCTh. B 001eit pabore ¢ro3enspka ©UMH MOXKHO
npeHeopeyb.

Harpy3kn Ha ¢ro3enspk MOKHO TOApA3ACIUTh HAa CHMMETPHY-
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HbIE, IEUCTBYIOIME B IJIOCKOCTH CUMMETPUU CaMoJIETa U Ha aCUMMET-
pudeckre, AEUCTBYIOUME B IJIOCKOCTH MEPIEHANKYISPHON IJIOCKOCTH
CUMMETPHH.

6.2.1 CummeTpHUYecKHe HATPY3KH

B xpuBonuueitHom monére Ha camonér (puc.50) neicTByer
NOJBEMHAS CHJIA KpblIa Yy, U | P2.0.
TOPU30HTAILHOTO  ONEPEHHUS :
Pro. IlombémHas wia Kpblia _@ : EM‘#_;.Y
onpenenserca  koddduimeH- G * &
TOM Teperpy3ku N, 3ajaBaeMoM Xe

p—"n i
HOpMaMu IPOYHOCTH IJId KaxK- 2.0. I

J010 paC‘IéTHOFO ciry4das:

Pucynok 50
Vip=NepG (31) Cuibl, IefCTBYIONME HA CaMOJIET

[MogpéMHas cua TOPU3OHTAIEHOTO OMEPEHHsS B OOIIEM cirydae
CKJIaZbIBACTCA U3 YPAaBHOBEIMBAIOWIEE HArpy3ku Pr, yp, 1 MaHEBpEHHON
Harpy3ku APp,:

Pro=Pro yp:l: AP, (32)
B pesynbrare moabEMHas cUila BCETO CaMoJIETa paBHA
V=Y £Pro (33)

Ota cuia U co30a€T MOCTYNATEIBHOE YCKOPEHHUE JJIS BCEX Mace
camoJ1€Ta, KOTOPOMY COOTBETCTBYET IEpErpy3Ka:
0= VotPy

G

MrHOBEHHO NpUJIOKEHHAs MaHEBpPEHHas Harpyska AP, co3maér
YIJIOBOE YCKOPEHHE caMoJI€Ta

= APT‘O ! hT‘O

€ i (35)

(34)

4
rie:

J; — MaccoBbIii MOMEHT MHEPIIUU CaMOJIETA OTHOCHUTEb-
HO OCH Z.
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G.,

J==1 (36)
g
rie:
;=0
COOTBETCTBYIOIIAS YCKOPCHHUIO €; MEperpy3ka B | — TOW TOYKE
camouéra oyner
= 37)

CymMmapHasi Ieperpy3ka B HallpaBJICHHUU OCH y IPOU3BOJIBHOMN
Macchl OyzeT

Y., tP :
my= 2+ & (38)
G g
[Io m3BecTHOM meperpy3Ke MOKHO ONPEIECIUTh U MAaCCOBYIO CHU-
Ty Ipys3a
Pi=niy'Grp i (39)

6.2.2 Harpy3ku, nepneHIMKYJIsipHbIe IUIOCKOCTH CMMMe TPUH

[Ipy acCUMMETPUYHOM 3arpyK€HUHU CaMOJIET YpPABHOBEIIMBAETCA
TaK K€, KaK U IPU CUMMET-
puunom. Paccmorpum ciy-

Yail Harpy)KeHHUsI BEPTUKaJIb- “VPhoe ~ 4 Pao.
HOTO OIE€PEHMs MAHEBPEHHOH e L, P80 4p.
Harpy3kou. Ha camonér neu-
CTBYIOT CHJIBI BEPTUKAIBHOTO
onepenwus (puc.51) £ooe, | SEN
Pucynok 51
AcuMMeTpUYHOE Harpy)KeHHEe caMoéTa
Peo=Pso yp+APBo (40)
U a9pOIMHAMHYECKasl CHIIa
Proc=Pso yp- L. (41)
woc~ I'Bo yp L
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Cymmapnast O0KoBasi cuiia

P=Py+Puoc

(42)

BBI3BIBACT ITOCTYIMATCIIBHOC YCKOPCHHEC, OAMHAKOBOC [JIsI BCEX

MacCC U paBHOC

(43)

ManespenHnas Harpy3ka APy, BBI3BIBAET YIIIOBOE YCKOPEHHUE

(44)

Jy — MaccoBbIll MOMEHT HHEPLIUU OTHOCUTEIBHO OCH Y.
CooTBeTcTByIOLAS 3TOMY YCKOPEHHIO Teperpyska OyaeT paBHa

—Y~ . TlonHas meperpyska B HalpaBJIeHUH OCH Z 1 | — Toif Macchl paB-

(45)

ITo u3BecTHON meperpy3ke onpeaensieTcss Cuia, IeUCTBYIONAs Ha

n,=—
“ G
AI)BD ) LBO
g, =—"r—2
‘]Y
re:
el
y
Ha
P..,tAP +P €
Ni,= B.0.Yyp BO Hoc
1z L
G
| — 1o maccy

PiZ:niZ Grp |

ITocne  omnpenene-
HHUSI BCEX CUJI IPUCTYNAOT
K IIOCTPOCHUIO PACYETHBIX
SMI0p. DMIOPHI CTPOSATCS B
IBYX B3aMMOIIEpPIIEHIUKY-
JApHBIX TIockocTsx. Ciie-
JIOBATEJIbHO, Grozensox
paccUMTHIBACTCS Ha W3THO
U CHIBUT B JIBYX IJIOCKOCTSIX
U Ha KpydeHUE.

Jnsa mocrtpoeHust
SMIOP HEOOXOIUMO  BBI-

Opatb CHJIOBYIO cxeMy (ro-
3eimspka. B GonmpunmHCTBE

(46)

Mz

T e &
~TT7 L3

Pucynox 52

DmIOpHI Mepepe3bIBAIOIIMX CUIT U H3TH-
0aroMXx MOMEHTOB



ciydaeB (DFO3EISDK paccMaTpuBaeTCs Kak Oaika, ornéprast Ha JIOHKEPOHBI
kpbUTa. DFO3EIHK YCIOBHO PACWICHSIOT HA HOCOBYIO M XBOCTOBYIO KOH-
conbHbIe acTh. OTPEIENAIOTCS PEaKIMU B OTMOpPax M CTPOATCS 3aTeEM
SIIOPHI MTEPEPE3bIBAIONIX CHJI, U3THOAIONMX U KPYTAIIMX MOMEHTOB.

Hanpumep, m1st IBYXITOH)KEPOHHOTO KPbLIA SIIOPHI (ro3essbKa
HUMEIOT Ceayromi Bu (puc.52).

6.3 KOHCTPYKTHMBHO-CWIOBBIE cXeMbl () 1o3eJisxke i

[lo KOHCTPYKTMBHO-CHJIOBOM cxeMme (PO3eNshKU MPEeACTaBIISIOT
co00# OalKy, COCTOSIIYI0 U3 MPOJOIBHOTO M MoNepeyHoro Habopa. Bee
(ro3esDKM MOXKHO IO/Ipa3/ieNIuTh Ha CIEAYIOUME TPYNIbl: OaJOYHbIE,
(depMeHHBIE U (epMEHHO-0ANOYHEIE.

HauGomnbmee pacnpoctpaHeHne Moaydriin OamouHblie (ro3emns-
KH.

6.3.1 dro3es:x 0aJI0UHON CXEeMBbI

B OGamounom (ro3enspke OCHOBHBIMU DJIEMEHTAMH  SIBIISTFOTCS
MPOJIONILHBIN HA0Op — JIOH)XXEPOHBI, CTPUHTEPHI; MOMEpPeUHbIii Habop —
IIITAHTOYTHl U OOIIMBKA.

PaznuyatoT Tpu KOHCTPYKTHBHBIE CXeMbI OaTOUYHBIX (DFO3EIISHKEN:

- JIOHKEPOHHBIE KOHCTPYKLMHU, COCTOSIIME U3 MOIIHBIX MOS-
COB JIOH)XEPOHOB, €1a00ro Habopa CTPUHTEPOB U LINAHTOY-
TOB, M OOIIMBKYU, paboTarolell Ha CIBUT U KpydeHHE.

- CTPUHIEpHBIE (ITOJIYMOHOKOK) (DIO3EISDKH, COCTOSIIME U3
oOmMBKM, paboTaromieii Ha U3rMO U KpydeHHUE U 4acTo pac-
MOJIOKEHHBIX CTPUHTEPOB.

- OOIMBOYHBIE (MOHOKOK) (DFO3CIISDKH, IPEICTABIISIONIE
co00# TOJICTYIO, MOJAKPEIVIEHHYIO IMaHroyraMu. B Takoit
KOHCTPYKIIUU BCIO HArpy3Ky BOCHPHHUMAET OOIIMBKA.

JIoHXEepOHHBIE  KOHCTPYKIHH  (FO3EIDKEH
MPUMEHSIOTCS, TJIaBHBIM 00pa3oM, JUIsl caMOJIETOB C
JIBUTATEJIEM, PACIOJIOKEHHBIM BHYTpHU (ro3ersbka. B
ATOM Ccllydae HaJU4Hhe JIOH)KEPOHOB B BEPXHEM W
HIDKHEM CBOJIaX TIO3BOJIIET paIlMOHAIBHO OCYIIIe-
CTBUTh KpeIlJICHHE aBurarenei (puc.53).

63

Pucynok 53



V30pl KpemseHusl OBHUTATENsl YCTaHABIMBAKOTCA Ha CHUIIOBBIX
UIMAHTOYTax U YCWJIMS C HUX MEepealoTcs Ha JOHXepoHbI. [Ipenmyie-
CTBO JIOH)KEPOHHBIX (DFO3ETISHKE 3aKIovaeTcs B TOM, YTO TakKas cxeMa
MPOIIE OCYIIECTBUTH BhIpe3bl. M3rubaronmii MOMEHT TakuX (ro3ensKeit
MOJTHOCTHIO BOCTIPHHUMAETCSI JIOHKEPOHAMHU, a CIBUT M KpydeHUe — 00-
IMBKOW, MOJKPEINIEHHON CTPUHTEPAMH.

CtpuHrepHas KOHCTPYKUHS OalOUHBIX (PrO3EISDKEN SIBISETCS B
HACTOsIIIee BpeMsi caMoil pactipocTpanéHHOoW. OHa TpeIcTaBiseT coooit
TOHKYIO OOIIMBKY C YaCThIM MOJKPEIJICHUEM CTPUHTEpaMH U HIMAHTOY-
TamMu. brarogaps 3ToMy oOmMBKa pabOTaeT C BHICOKMMH HAIPSHKCHH s-
MHu cxkatus. 1o Takol cxeme 4acTo BBIMTOJHSIOTCS XBOCTOBBIE H CPETHUE
qacTu (prozerspkeit.

OOnmBOYHbBIC (MM MOHOKOKH) (PFO3EIISDKUA COCTOSIT U3 OOIIMBKH,
MOJKPETUIEHHON TOJBKO mmanroyramu. OOmmMBKa B 3TOM citydae pabo-
TaeT Ha Bce BUbI HArpy3ok. [lo Takoil cxeme yailie BCEro BbIIOIHSIOTCS
OTIeJIbHBIE OTCEKH (ro3eIIsbKEe — HOCOBBIE, XBOCTOBBIE YacTh. B npous-
BOJICTBE Takasi KOHCTPYKUHMsS IIpolle, 4eMm cTpuHrepHas. OTka3 oOT
CTPUHIEPOB TMO3BOJSCT YBEIUYNUTh BHYTPEHHUH MOJE3HBIH 00BEM (ro-
3emspkeit. OHAKO TS YBETMUEHUS KECTKOCTH OOIMBKH €€ TPUXOIUTCS
yronm@ath. [IpenmyiiecTBa Takoil KOHCTPYKIIMU MPOSBISIOTCS Hanbolee
MOJIHO B TEPMETHYECKUX OTCEKaX C M30BITOUHBIM JIAaBJICHUEM U B CIIOU-
cThIX KoHCTpyKuMsx. [Ipu aTom obecrieunBaercs:

- YMEHBIIICHUE [EMHBIX HAMPSHKEHUH B OOLIMBKE, YTO OYEHb

BA)KHO ]ISl MACCAXKUPCKUX CaMOJIETOB;
- Majasi BO3MOYKHOCTb BO3HUKHOBEHHUS YCTAJIOCTHBIX Tpe-
IIMH;

- 3HAYUTEIIEHOE TTOBBINICHHUE 3BYKON30JUPYIOIUX CBOMCTB;

- KUBYYECTh KOHCTPYKLIMU.

K HemocTraTkaM MOXXHO OTHECTH TPYAHOCTb OCYILECTBICHUS
OOJIBIIIMX BBIPE30B.

OCHOBHBIMU KOHCTPYKTUBHBIMH 3JIEMEHTaMH OaJOYHBIX (ro3e-
JISDKEU  SIBJISIFOTCS: OOIIMBKA, JIOHXKEPOHBI, OMMCHI, CTPUHTEPHI, HOP-
MaJIbHbIE U CUJIOBBIE IIMAHTOYTHI.

OOumBKa BBITIONHSIETCS M3 JTUCTOBOTO Marepuala, MIUT, MOTy-
YEHHBIX IITAMIIOBKOM, a TAKKE CIOMCTOM KOHCTpYKUMHU. M3roraBiuBa-
eTcsl OHa M3 AIOPATIOMUHHUEBBIX MM TUTAHOBBIX CIIaBOB. JIMCTBI 00-
IIMBKU COEIUHSIIOTCS BCTBHIK MJIM BHAXJIECTKY 3aKIEMOYHBIMU COEJIUH €-
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HUSIMU, CBAPHBIMU UM KIICEBBIMHU.

OOumBKa MOKET M3rOTABIMBATHCS 3a0/AHO C MOAKPEIIISIOIMU
aJeMeHTaMu, o0pa3ysi MOHOJIMUTHbIe naHenu. HauOonee nérkoi, mpoy-
HOM U KECTKOW OOMIMBKOM SIBISETCS CIOKMCTasi OOIIMBKA C JIETKUMU 3a-
MTOJIHUTEIISMHU.

Crpunreps! (ro3esnsbka 1Mo CBOe KOHCTPYKIIUHU IMOI0OHBI CTPUH-
repam Kpbuia. M3rotaBnuBaroTcs OHU U3 Mpoduiiel THYTHIX, KATAHHBIX,
MIpECCOBAHHBIX U T.A. CTPUHIEpPHl HE TOJIBKO MOJKPEIISIOT OOIIMBKY,
HO M caMH HecyT Harpy3ky. [loaTomy HEOOXOAMMO CTPEMHUTBCS JIeNaTh
WX Hape3HBIMU 1O JUTMHE (ro3ersiKa.

WHorna crpuHrepsl moApasesnsoT Ha CUIIOBbIE, BOCIPUHUMAIO-
M€ COBMECTHO C OOIMBKOW yCHJIMS OT M3rHMba M BCIOMOTaTelbHBIE,
CIIyXallie /sl OKAaHTOBKM CMOTPOBBIX OKOH, KPEIUIEHUS Pa3IM4HOIO
obOopynoBanus. Ha GoibpIIMHCTBE COBPEMEHHBIX CaMOJIETOB TPUMEHSIOT
Z — oOpa3Hble CTPUHIEPBl U YrOJKOBbIE, YIOOHBIE B TEXHOJIOTHYECKOM
oTHouleHUU. O/IHaKO, MOJ JEMCTBUEM OCEBBIX YCHJIMM OHU CKIOHHBI K
3aKpY4UBaHUIO, YTO CO3MaET B OOIIMBKE HEOOJNbIME U30BITOYHBIE MO-
MEHTBHI.

HccnenoBanus mokasblBaroT, 4To OoJiee BHITOAHON OyneT dopma
CEUEHHUs], Y KOTOPOH IJIaBHAsi OCb MHEPLMM MPOXOAUT YEPE3 OCh 3aKI E-
noyHoro umBa. Torga ctpuHrep He 3akpydnBaercs. I1loaToMy Ha HEKOTO-
PBIX caMOJIETaX MPUMEHSIIOTCSI KOPBITOOOpa3Hble M IIBEJIEPHOTO TUIIA
CEUCHHSL.

HInanroyrsl B (ro3ensbke BBITOMHSIOT (YHKIHMH, aHATOTHYHBIC
HepBIopaM Kpbuia. OHU MOJPA3ENSIIOTCS HA HOPMaJIbHbIE U YCHIJICHHbBIE
WJIA CUJIOBBIE.

HopmainbHble NIMaHToyThl CIYyKaT Ui MOJKpEnIeH!s: OOUIMBKH,
npugaHus ei onpenenéHHoi Gopmbl. BEIMONHIIOTCS OHU B BUJE KOJb-
11a, OTIUTAMIIOBAHHOIO M3 JINCTOBOTO MaTepHala IIBEJJIEPHOIO WU Z —
00pa3HOro CeueHUs MIIH 00pa3yloTCs U3 YTOIKOBBIX TPOQUIIEH.

VYcuneHHble MIMAHTOYTHI MPEIHA3HAUYEHBI JUJIS MEpeladyu cocpe-
JOTOYEHHBIX CUJI U MOMEHTOB Ha oOHMBKy. Pacronaratorcst oHu B Me-
CTax COEAMHEHUS Kpblja M OMepeHHs ¢ (ro3eNsHKeM, B MECTax Kperie-
HHUs 1IACCH, CHUJIOBOM YCTaHOBKH, Ipy30oB U T.A. Ilo koHCTpykuuu oHu
MPEACTaBISAIOT COOOM KOJIbLA, MOTY4YEHHbIE CKIENBIBAHUEM U3 OTIEIb-
HBIX JINCTOB, JrOJIKOB WM IITaMIOBKOM W3 miauT. Ecnm mosBomsier
BHYTPEHHSISI KOMIIOHOBKA, TO LIMAHTOYThl BBIIOJIHSIOTCS C ITIyXOM CTEH-
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KOH, MOJKperuIéHHON cTolikamu (pé6pammu). Ilo crmocoOy coenuHeHUs ¢
OOIIMBKOM IIITAHTOYTHI JENATCS HA MOAKPEIUISIONME W PaCIpelesiio-
e.

Ionxpenmnsronme
IIMaHTOYThl COCAUHSAIOT- ( / &
T &

csi ¢ OOmMBKOW uepes
CTPUHIEPHl C IOMOIIBIO
¢utunTrOB (puc.54a). Ta-

KO€ COCOMHCHHE 3HAYU- m‘“ﬁ@
TEIbHO YIPOLIAET TEXHO- ")r_

JIOTHIO COOPKH U TTIO3TOMY i
MOAKPENIIAIOLIME INIaH- pa— _-:_l —\
TOYThl HAIUIM MIHPOKOE 8

MPUMEHEHUE B BOEHHOM 2)
texuuke. Jnsa maccaxup-

CKUX W TPAHCHOPTHBIX prrrrrrrrs
CaMOJIETOB Ba)XKHOE 3Ha- ‘ 5% i
YeHHEe HMMEET BOIPOC ki
YMEHBIIICHUS KOHIICH-
TpaLUM HapsDKEHUH, KO-
TOpBIE B KOHEYHOM CYETE
IPUBOJAT K TOSBJIECHHIO O)
TPEUMH M YCTAJOCTHBIM
pa3pyLLEHUSM. Js Pucynok 54
OOpBOBI C KOHIICHTpAIIH-
€l HalpPsDKEHUN HYKHO
obecrieunTh OOJIeE pABHOMEPHOE paclpe/ieieHue Ha OOIMIMBKY COCPE0-
ToueHHBIX cui. C 3TON Lenblo B repMETUYECKON 4acTu (ro3ersbka Imo-
YTH BCE INMAHTOYTHI JAENAIOTCs «pacmpenensiommmmuy. Pacnpenensio-
M€ UMAaHTOyThl COEAMHSIOTCA C OOIMBKOM  HEMOCPEICTBEHHO
(puc.546), nmepenaBas TakuM 0Opa3oM PAaBHOMEPHO MO KOHTYPY BCIO
Harpy3ky. Pacmpenensionpe mmaHTOyThl TsDKeJee, HO OHH TTOBBIIAIOT
YCTAJIOCTHYIO NPOYHOCTb KOHCTPYKUMM (O3€IsKa U KUBYYeCTb. st
IpPOXoJia CTPUHIEPOB B HOPMAJBHBIX PACHPEICIAIONMX LIMaHToyTax
JIeTIA0TCS BBIPE3bl. Y CUJICHHBIC IIAHTOYTHI, KaK MPABUJIO, HE PEXKYTC.
CtpuHIepsl B 3TOM Cilydae HMEpeCTBIKOBBIBAIOTCS C MOMOIIBIO (PUTHH-
TOB.

o ——

~ T

CoenHEHWE MMTAHTOYTOB C OO BKOM
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JloHXepoHBl B KOHCTPYKIHMHU (rO3esbKa MPEACTABISIOT cO00#
MOIIHBIE T105Ca, BOCIPUHUMAIONME OCEBbIE YCUIIHS OT M3rubda (ro3ens-
xa. OHY MTOApa3IENAIOTCS Ha OCEBBIC M JIOTIOJIHUTEIBHBIE HIIH BCITOMO-
raTejbpHble. BcroMmoraTenbHbIE JIOH)KEPOHBI CTaBSTCS JUIS  YCHIICHUS
KOHCTPYKIIMU B MECTax BBIPE30B, B IPY30BbIX OTCEKaX. Takue 3JIE€MEHTHI
9acTO HasbIBAIOT Oaynkamu v OuMcamu. st ynmpoIieHHsI H3roToBIIE-
HUs PIO3ENSDK OOBIYHO PACUICHSETCS Ha HECKOJIBKO YacTell TEXHOJIOTHU-
YecKUMH pa3zbeMaMu. Kaxxias U3 4acTeil M3roTaBInMBaeTcsl OTICIBHO, a
MTOTOM OHU COOHMPAIOTCS B SIMHYIO KOHCTPYKIIHIO.

KoHCTpyKIusl CTBIKOBBIX COEAMHEHUN ONpENesieTcss KOHCTPYK-
THUBHO-CUJIOBOM CXEMOM.

B noHXepoHHBIE KOHCTPYKIHSIX MPOIOJIbHBIC HATPY3KU Ha JIOH-
KEPOHBI MEPeAlTCs C OJHON YacTH (Dro3ersbKa Ha JIPYrylo C TOMOIIBIO
CTBIKOBBIX Y3JIOB, YCHJIMS B CTPHUHTEpax W OOIMBKE TEepelaroTcs Ha
CTHIKOBBIC INMAHTOYTHl. B CTPUHTEPHBIX M OONMBOYHBIX (PHO3EISDKAX
HArpy3Kd IIEPENAOTCS IIPU TOMOIM KOHTYPHOTO CTBIKA: CTBIKOBBIX
YIOJIbHUKOB, (MTUHTOB HJIN (IAHIIEBBIX COCTMHEHUH.

6.3.2 ®depmeHHbIE (HO3EJISAKI

B ¢epmenHbIxX ¢ro3emspkax OCHOBHBI-
MU DJEMEHTAMH SIBJSIFOTCS  JIOH)KEPOHHBI,
CTOMKM M PAcKOChl B BEPTUKAIbHBIX IJIOCKO-
CTSIX, PaCIIOPKH ¥ PACKOCHI — B TOPU30HTAJIb-
HBIX TJIOCKOCTSX (puc.55). depmennbie ¢ro-
3elspkH uMeroT Sk- 141, Io-2.

B Buxy Oonbpmiol CIOKHOCTH H3rO-
TOBJIEHUs (pepMeHHbIE (rO3eNIsHKU pacmpo- Pucynok 55
CTpaHEeHBI MaJIo. DepMeHHBIH (Pro3ersnk

6.4 PacuéT dro3ensizka Ha NPOYHOCTH

Pacuér ¢rozenspka Ha TPOYHOCTH 3aKITIOYAETCS B OMPEICIICHUH
HaNpsDKCHUH B AJIEMEHTAX KOHCTPYKLMM OT BHEIIHUX HAarpy3o0K U cpaB-
HEHUS UX ¢ paspymaronmmu. [Ipu 3ToM cuMTarOTCsl U3BECTHBIMU: Te0-
METpUYECKHEe pasMepbl (ro3emsbka W €ro  3JEMEHTOB, (PU3UKO-
MEXaHUYECKUE XapaKTEPUCTHKH MaTEpUajIoB, SMIOPHI MONEPEUHBIX CHII
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Q, n3rubaronmx M u kpyrsimmx M., MOMEHTOB 1 0ceBBIX cHil N.

Tarke, Kak U B KpbUI€, pa3pyLIAIONE HAMPSHKEHUS! CTPUHIEPOB
U OONMBKM B CXKATOH 30HE OMNPEICISIOTCS KPUTUUYECKAMH OOIIeH |
MECTHOW MOTEPH YCTOMUUBOCTH. DOpMYIbI AJis ONPEAETIeHUs KPUTHY €-
CKUX HaIpsHKEHUUW MECTHOM ITOTEPU YCTOMYMBOCTHU IIPUBEICHBI B pa3ze-
JIe Kphlia.

Pa3pymienne ¢rozensbka MOXKET POU30UTU B pe3yNbTaTe OOIIeiH
MOTEPH YCTOMYMBOCTH, XapaKTepU3yeMOW OJHOBPEMEHHBIM HCKpUBJIE-
HHUEeM OOIMBKU, CTPUHTEPOB W mmaHroyroB. [lpuumnoit oOmel He-
YCTOMYMBOCTA MOXET OKa3aThCA HEI0CTATOYHAsl KECTKOCThH IIMAHTOY-
TOB TIPH CIUTFOIIMBAHUY (PFO3EIIsHKA TIPU U3THOE.

Jlns  KpyroBoro UMIMHAPUYECKOTO (rO3eNshka KPUTHYECKUE
HaIpsDKCHHUST OOIIe MOTEepH YCTOWYMBOCTH MOXKHO OMPEICIUTh IO

dopmyre

0, =125 /i_”é , (47)

Ju — MOMEHT MHEPLNU CEUYCHU S IIMAHTOyTa C IPUCOETU-
HEHHON OOIIMBKOH,

a — Iar ImaHToyTOB,

0 — SKBUBAJICHTHAsS TOJIIMHA OOMMBKU

rac:

6.4.1 OnpegeeHne HOPMAJIBLHBIX HANPSIZKe HUM

HopmainbHbie HanmpsokeHUs B TI00OM DJIEMEHTE IMOMEePEYHOro Ce-
YeHUS OT U3rHOaroero MoMeHTa M ornpenensroTes mo gopmyre

M
Gim = : yiqoi ’ (48)
‘]Cb

rJe:
Jp=2 T ¢ yi> — MOMEHT MHEPLHH PELyL[HPOBAHHOIO CeUe-
HHSI OTHOCUTEIIBHO OCH Z,

f; — IJIOILAJb | — TOrO DJIEMEHTA,

Vi — PacCcTOSIHUE OT HEUTPAIBHON OCH
PEIyLUPOBAHHOTO CEYCHHUsS JO HTO dlle-
MeHTa (puc.44),

0i — PEOYKIMOHHBIN KOA(PUIIUEHT
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Pucynok 56
HopmalibHble HaNpsHKEHUS OT U3TH-
0aroIero MOMeHTa

Ecmu ¢rozenspk  Harpy-
KEH oceBbIMH ycuiusMu N
(HampuMep, BHYTpPEHHEE [1aB-
JeHue), TO  HOpPMAJIbHBIE
HanpspkeHus: oT cuibl N OymyTt
MOCTOSIHHBI o IUINHE,
CEYCHUIO U PaBHBI

|

N
oy = , 49
"D, +20:8,) 49)
rIe:

006 — TOJILKHA OOIIMBKH,

2¢ — mMpuHA TPUCOCTMHEHHON OOIMBKH
CyMMmapHbIe HalpsDKEHUST OMTPEIEIISTIOTCS aIreOpanIecK :
0=Gi ysTON (50)

6.4.2 OnpenejieHne KacaTeJbHbBIX HANPSIKe HUii

[loronHble kacaTeiabHbIE YCUJIMS B OOUIMBKE NMpPU CIBHUIE OMpe-
JETSAI0TCA 110 Gopmyie

=2s, | (51)

Iy
pi (GH
; M
Q =0Q- ﬁy - TIoTIepeYHasi Cujia B CEYCHUHU (ro3e-

JsDKa ¢ y4€TOM KOHYCHOCTH,
S¢=2(ferpT2¢ do6)yi - CTATHUECKHI MOMEHT JUIS
PEAYLIUPOBAHHOIO CEUEHUs, OTCUU-
TeIBacMoro ot Touku 0 (puc.56),
Jp - MOMEHT UHEPLHU CEUECHUS
MakcrManbHble 3HAYEHUS KaCaTEIbHbIX YCUIIUU (; MOJIY4arOTCA
y HeWTpampHOU ocu. Ecnmm (ro3enspk HarpykeH KpyTSIIMM MOMEHTOM
(HampuMep, B XBOCTOBOM YacTH), TO K IMOTOHHBIM YCHUJIIUSM (; HYKHO
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N00aBUThH YCHIIHS OT KPYUECHHS

= K , 52
0= - 52)

rae:
® — IUIOLA/Ib, OTPAHUYEHHAs! KOHTYPOM
KacarenpHbIe HANPSHKSHUS HAXOST 1O opMyIie

= qa +qk (53)
606

6.4.3 Oco0enHOCTH pacyéTa B 30He 00/1bIIIMX BHIPE30B

B xoHcTpykimu ¢ro3enspka uMMeeTcs OOJIbINIoE  KOJIUYECTBO
CMOTPOBBIX JIFOYKOB, BBIPE3bl C PaOOTAIONMMHU KpPBIIIKAMU JIFOKOB H
OoJIbIIE BBIPE3BI, HE 3aKPHITHIE CHJIOBBIMH KPBIIIKAMHU, HAIIPEMEp HU-
M IIACCH, TPY30BBIE JTFOKH.

CMOTpOBBI€E JIIOYKA U HEOOJBIIME BBIPE3bl, 3aKPBIThIE CUIOBBIMHU
KPBIIIKAMH HE HapYIIAIOT CUJIOBBIE DJIEMEHTHI U HE BIUSIOT Ha PaboOTy
o0Imel cuiIoBol cxeMbl (ro3ernsbka. MecTHOe ocialiieHne KOHCTPYKIIHH
JIETKO KOMIIEHCUPYETCS YCTaHOBKOM HAKIaJOK (OKaHTOBOK). [lpyroe ne-
70 — Oousbme BBIpe3bl. Takue BBIPE3bl OKAa3bIBAIOT CYIIECTBEHHOE BIIU-
ssHUE Ha paboTy BCEH KOHCTPYKIIHH.

Ocna0nenue KOH- A i
CTPYKITMM OOJBIMMH BBIpE- -
3aMH KOMIIEHCUPYETCs ycTa- el |
HOBKOM TI0  MOPOJOJBHBIM [

TPaHMIIAM CHJIOBBIX CTPHHTE- \L
poB, OMMCOB M YCHUJICHHBIX
IMaHroyToB (puc.57).
bumcel  npexacraBis-
IOT COOOH TOHKOCTEHHBIE
OaJIKi 3aMKHYTOTO TOTeped-
HOro cedeHus. Mcmosb3yror
OOBIYHO I OKAHTOBKU TPY-
30BBIX JIFOKOB. Y TPaHUIl BHI-
pe30B OMMCHI HE 3aKaHYMBa-
IOTCS, a MPOJOJDKAIOTCS Ha

Pucynox 57
YcraHoBka OMMCOB U IMTAHTOYTOB
BJIOJIb TPAHUIIbI BBIPE3a
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mmany | (puc.57). IpubamxénHo, Beau-
YUHY MPUHUMAIOT PABHOU MIUPUHE BHI-
pesa B.

Ha yuactke BbIpe3a, mnpuOmu-
KEHHO, (FO3EIDK MOXKHO PacCUUTaTh
creayronmm obpasoM. [lomepeunas cu-
na Qy BocnmpuHHMMaeTcsi OOKOBUHAMHU, a
nonepeuHas cria Q; — BEpXHUM CBOJIOM
(puc.47a). [Ipu 3TOM B OOKOBHHAX BO3-
HUKAIOT IIOTOHHBIE KAaCATEIbHbIC YCHUIIUS

Q,
o oH, (54)
B CBOJIE
_Q
8= —= , 55
O™ 5 (55)

c6
rie:
Hs — paccrosiHue, 3aMepeHHOE OT
I.T. PEeAyIHPOBAHHOTO

cedeHusl CBOAA 1O Tpa- Pucynok 58
HUIIBI BHIPE3a, CuIibl 1 MOMEHTBI, IEHCTBY-
Usrubarommii  MOMEHT BOC- CTH BbIpE3a

MNPpUHUMACTCA PACTHKCHUEM — C)KaTUEM OMMCOB U MIPOAOJIBHBIX 3JICMCH -
TOB BCPXHCTO CBOJA:

M
2Ps=Pe=—= 56
6~ Lc H ) ( )
[Ipu sTOM B OMMCce AEHCTBYIOT HOpMaJIbHbIE HAPSHKEHUS
o5= ’f’— (57)

6
W3rubaronmit MoMeHT My BocipuHUMaeTcsi OOKOBUHAMU.
Kpyrsiimii MOMEHT Ha y4yacTKe BbIpe3a BOCIPUHUMAETCS M3rU-

O0oM OOKOBWH, KakJash U3 KOTOPBIX PACCMATPUBACTCS KaK JIBYXOTIOpHAs

Oanka (puc.580).

[lonepeunast cusia B OOKOBUHE
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M, M
Q6= P = — K y (58)
B, 2R
rIe:
B1=2R — paccrosHue MeXay IEHTPAMHU JKEeCTKOCTeH 0o-
KOBUH
IIpu 5TOoM B GOKOBHMHE JICHCTBYET MOTOHHBIE KacaTelbHbIE YCH-
JINS
_Q
Qs=—=% (59)
H6
Marubaronmii MomeHT M=0,5Q;"|; BBI3bIBacT B OMMCE HampspKe-
HHE
AM
Gy = (60)
H; -f;

CooTBEeTCTBYIOLIME HANPSHKEHUS OT PAa3IMUYHBIX HArpy30K B 3Jie-
MEHTaxX HeOOXOUMO MPOCYMMHUPOBATH aJTeOpPanIeCKH.

6.4.4 Pacuét nmaHroyTos

HopmanpHble LITaHTOYTBI HArpyKaroTCs PaclpeneaéHHONU BO3-
JTYyIIHOW HArpy3koil. YCHJIEHHBIE IIMAHTOYThl — COCPEIOTOYCHHBIMU CH-
JJaMU OT TPY30B U JPYrUX yacTted camosiéra. KOHCTpYKTUBHO LITaHIOy-
ThI BBIMIOJIHSAIOTCS B BUJIE KOJIELl — paM KECTKHX B CBOEH MJIOCKOCTH U HE
BOCIIPUHUMAIONIMX HArpy30K MEPIEHAUKYISIPHBIX MUIOCKOCTH LIITAHTOY-
Ta. YPaBHOBEIIMBAETCS IIMAHTOYT PEAKTUBHBIM MOTOKOM KacaTellbHbIX
YCHIJIM B OOIIMBKE.

_Ps,
J

q , (61)
¢
riae:
P — CHJIa, IEWCTBYIOAS HA IITAHTOYT,
S¢, Jp — craTMyeckuii MOMEHT U MOMEHT WHEPLUHU pery-
[UPOBAHHOTO CEUCHUS (ro3eIshKa
B mpaktuueckux pacdérax CUMTAIOT, YTO CKMMAIOIASI Harpys3ka
P1 ypaBHOBenmBaercs Ha 6okoBuHax BbicoTol 0,7H, a oOpatHOoCUMMET-

puuHas P, — BepXHUM U HUKHEM cBojamu tmpunoit 0,7B (puc.59).
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Heu3sBecTHbIMU cUlaMy B CEUEHUU
IIMAHI0YyTa, BBIIIOJIHEHHOIO B BUJE KOJb-
IIEBOM pambl SIBJISIOTCS M3rHOaIOmmMil MO-
MeHT Ms, nonepeunsie cuiibl Qs U oceBble
cusbl N (puc.60). OnpenenuTs UX MOXKHO
W3 PELICHUS CTATHYECKH HEONpPeneIuMOn
cucreMbl. B o0mem ciydae KoniblLeBOM
IIMAHTOYT TPHUXAbl CTaTHUYECKH HEoIpe-
JEIINM.

OpnHako, y4WTHIBas CHUMMETpUY-
HOCTb KOHCTPYKIIMU MOXHO YMEHBUMTh
CTENEHb HEONPENEIUMOCTH, TaK IPH pac-
CMOTPEHMH CHUMMETPUYHOM  Harpy3ku
UIMAHTOYT ABaX/bl, a MpU OOpaTHOCUM-
METPUYHOM HArpy)k€HUU — OJUH pa3
CTaTUYECKH HEOTIPEACITUM.

Jnst  packphITUS  CTaTHYECKOM
HEONPEIEIUMOCTH U TOCTPOEHHUS BIIOP
Q, M, N HCrONB3yIOT OOBIYHBIE METOIBI
MEXaHUKHU, HallpUMEpP, METOA CUJL.

Pa30uB Bech mmaHroyr Ha ceue-
HUS 1 TocTpouB Amtopsl Q, M, N MoxHO
OIIPEAEINTh HOPMAJIBHBIE HANIPSHKEHUS B
mosicax ILMIAHIOoyra M KacaTellbHbIE
HaIpsHKEHHS B CTEHKE U JII0OOM CeYeHU U

1o opmymnam
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Pucynok 59

Pacuér nmanroyra

Pucynoxk 60
Pacuét nmanroyra

(62)

(63)

h, 8,y — BBICOTA ¥ TOJIIIMHA CTCHKH IIMTAHTOyTa B
paccMaTpruBaeMOM CCUCHUH,

Fu — muomaap cedeHus MIaHToyTa,

J — MOMEHT WHEPIIUH CEYCHUS IIMAHTOyTa
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[IpouHocTs HMAaHroyra, Kak MpaBUJIO, ONpeAeNseTcs H3rnOoM.
CreHka mmaHroyra paboTaeT Ha CABUT. [|JIsl MOBBIMICHUS] KPUTHUYECKUX
HaIpsHKeHUH cIBUTa €€ MOJKPEIJISIOT CTOMKaMU UIH pEOpaMu.

7 TEPMETHYECKASI KABUHA

TpeboBanusi:
1. HocraTounbrii 00BEM, yIOOHBIE CHACHBS, HAIJIEKAIE OCBeE-

meHrue, KOMQopT.

2. 3ByKOM30JIAALIMSI OT IIyMa JBUTATENed U JPYrUX JIEMEHTOB.

3. JlocraTouyHOE KOJIMYECTBO BXOAHBIX JIBEPE M HAIMYHE aBa-
PUHHBIX BBIXOJIOB U CPEJICTB.

4. Hanuuue Hauiexkamero o00pyaoBaHUs CIY>KEOHBIX MTOMeEIIIe-
HUM.

I'epmeTnuHble KaOWHBI SIBJISIOTCS JIYYILMM CpEICTBOM olecrie-
YeHHsI OE30IaCHOCTH M yJ0OCTBa MPH BBICOTHBIX MOJETAX, T.K. COXpa-
HAIOTCA 33JlaHHOE 0apOMETpUYEecKOoe NaBlIeHHWE, XUMUYECKHI COCTaB U
napuuaibHOEe JaBJIEHUE KUCIOPOAa, MOAACpKAHUE ONPeeIEHHON TeM-
nepaTypbl ¥ BIAKHOCTH BO3/yXa.

PaccmatpuBatoT 1Ba THIA KaOWH:

1. BeHTUISIIMOHHOTO TUTIA

2. PerenepaliniOHHOTO

B BenTmnupyemoii kabuHe HEOOX0aMMOE JaBlIeHHE U OOMEH
BO3[yXa MOJJEpPKUBaeTCs MNYyTEM HaIayBa aTMOC(hepHOro BO3AyXa.
HannyB cosmaércs narnerarenem (kommpeccopom). HopmansHOE maB-
JIEHUE TOJJICPKUBACTCS 10 OMPEACIEHHON BBICOTHI (5 — 7 KM), CBBIIIE
obecrieunBaercss Toapko mepenan gasiaeHus (0,4+0,5 armocdepsl) Haz
JTABJICHUEM OKPYKAIOLIEH CPEbI.

B xaOune pereHepalilmOHHOTO THIIA JTaBJeHHWE U OOMEH TMOyIep-
KUBAETCSl pEreHepallMOHHBIMU ycTaHOBKaMH. Kucnopos monaéres B ka-
OuHY 13 OAJUIOHOB CO CXKATBIM KHCIOpoaoM. CrienraibHas pereHepar -
oHHas ycTaHoBka noromiaer CO; u BoasgHbie napsl. [lanenue naBienus
KOMITCHCUPYETCsl TToiaueit kuciopoaa. [IpenmymiectBa — aBTOHOMHOCTb
paboTHI U 1 OOJIBINAS BHICOTA TOJIETA CAMOJIETA.

Henocrarok — noBbllieHHAs TOKapHasi OMACHOCTb.
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7.1 KaOouHbI JKHNAKA

Kabuna camonéra mpeqHazHaueHa JUTst pa3MeIeHUsT SKUTIaxa.

®doHapb HeoOxonuM Uil 0030pa, Ha UCTPEOUTENAX Takue (GoHa-
PH BBITIOJHSIOTCS U3 OpOHECTEKa.

I'epmern3anusi KaOMHBI OCYIIECTBIISIETCS ¢ MOMONBIO IPOKIA-
TIOK, JKT'YTOB, TEpMETHUKA U PE3HHBI.

[Mpu moxuaanwu camosiéra nmpu aBapuu — GoHAPh COPACHIBACTCAL.
B kauecTBe cpencTBa cnaceHUsi Ha CBEPX3BYKOBBIX CaMOJIETaX MpHMe-
HSIOTCSl KaTamyJabTHpyemble kpecia. s AoCTH)KeHUs HeoOXOAUuMOM
TPACKTOPHH TOJIETA CHACHBS C MIJIOTOM CIICAYET YBEIUIUTh HaYa IbHYIO
CKOPOCTh ¥ YMEHBIIMTH JI0O0BOE COMPOTUBIICHHE.

JUis 3a0MTHl JHIA TUJI0Ta MPUMEHSETCS CHelUalbHas ITOpKa.
B caydae Gombnmx ckopocTed — KOHTEHHEp, 3alMImaronmi temo. Jlis
TOTO, YTOOBI KPECIO HE BPAINAIOCh, MCIOIB3YIOT CTAOMIH3HPYIOIIME
M TKH.

8 YIIPABJIEHUE CAMOJIETOM

B xommiekc ynpasneHus pyiéM BbicoThl, ['O, pynéM Hanpasie-
HUsSl, DJEPOHAMU M JPYIMMH YCTPONCTBAMHU YIPABJIEHHUS BXOJUT KO-
MaHJIHBIA pbryar (YCTpoHCTBO) B KaOMHE mujoTa. Mcmonb3yroT pydHoe
(PY) u nHoxnoe ynpasnenue (HY).

PY — ynpaBnenue pyném BbICOTHI WK 1IEIBHOMOBOPOTHBIM ['O 1
yrpasieHue diaepoHamMu. OCyILECTBISETCS € MOMOILIBI0 PYYKH WIIH
LITYpPBaJIbHON KOJIOHKHU.

HY — ynpasnenue pyném HampaBlIeHHs, OCYLIECTBIISIETCS C TO-
MOIIBI0 IeIaiei.

Ilo Tunmy npoBojka mMojapaszzienseTcs Ha KECTKYIO, THOKYI0 H
CMEIIAHHYIO.

I'nOkas MpoBOJIKA OCYIIECTBISETCS C HCIOJIB30BAHUEM TPOCOB.
C nomolpI0 POIMKOB U3MEHSETCS HallpaBJIEHNE TPOBOJIKY yIIPaBJICHUSI.
I'n6kas npoBojika UMeeT Majblii BeC, €€ MOXKHO MOHTHUPOBATh B HaubOO-
jee ynoOHbIX 1 0€30MaCHBIX MECTax.

Henocratku — Hamuume OONBIIOTO TPEHHUS B MecTax Ieperunda
TPOCOB M BBITSDKKA TPOCOB, BO3HUKAIOIIAS HECMOTPS HA MPEABAPUTEIb-
Hoe HaTsbkeHue. Kpome Toro, mpu OOJNBIION AIHHE TPOC IPYKUHUT
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BCIEICTBUE ynpyroil aedopmanuu. OTa HpoOBOAKA NPUMEHSETCS B
HACTOSLICE BpEMs PEIKO, B OCHOBHOM Ha JIETKUX CaMOJIETAX.

XKécrkasg mpoBoaKa — yIpaBiIeHUE C MOMOIIBIO TOHKOCTEHHBIX
TIOPATIOMUHHUEBBIX TPYO — TSr. DTa MPOBOJKA, XOTA U UMEeT OONbLIMI
BEC 110 CPABHEHHUIO C TMOKOM, HO OHa OoJiee KUBY4as, B COWICHCHUIX
MMeET MEHbILEe TPEHHUE.

CwMmerianHasg OpOBOJIKA — COEAMHEHHE KECTKOM M rHOKOH mpo-
BOJKH. Bce BpallatomyeCsa 4acTy, BTYJIKA, HMIAPHUPLI CTABATCA Ha MId-
PUKOIIOAIIMITHUKAX.

8.1 TpeGoBaHus K ynpaBJjie HUIO

OcHoBHBIE TPeOOBAaHMS K CHCTEME YIIPaBJICHUS JOCTaTOYHAs
MPOYHOCTh U KECTKOCTh, MaJIbIA BEC, YIOOCTBO PEMOHTA U JKCILTyaTa-
uuu 1 T.4. Kpome Toro K ynpaBieHUI0 NPeabIBIsSIOTCS ClelpUIecKiue
TpeOOBaHUsL.

1. [Ipu OTKIIOHEHUH OPTaHOB yIpPaBJICHUS, YCUIUS HA PYUKe, Te-
Jansx JOJDKHO BO3pacTaTh MIaBHO. VX BenWYMHA HE JIOJKHA TPEBBI-
IaTh MPEAEIOB, MPEeIyCMOTPEHHBIX HOPMaMH MPOYHOCTH. st mcrpe-
outeneit 4 — 9 xr, GoMOapAUPOBIMKOB 6 — 14 K.

2. ObecrieueHue HEOOXOIMMBIX YITIOB OTKIOHEHUS pyJeH H 3i1e-
POHOB. DTH YIJIbI MOPSIJIKA 15+30°. Yrubl OTKIOHEHHS pyJel BBICOTHI U
3JIEPOHOB BBEPX JENAOT OOJIBIIMMU, YEM BHH3.

3. OTKIOHEHUE Py BBICOTHI HE JOHKHO BBI3BIBATH OTKIOHECHUS
3JIEPOHOB U HA0OOPOT, TO €CTh JOJHKHA OBITh HE3aBUCUMOCTh JEHCTBUS
pyJen.

4. Tlpu nedopmanusx Kpblia, Qro3eispka M ONEpeHHs JOJKHA
OBITH MCKITIOYEHA BO3MOXKHOCTh 3aKIMHUBAHUS MPOBOJKUA U MEXaHU3-
MOB YIIPaBJICHHUS.

5. Bes cucrema npoBOAKM JOHKHA UMETh MUHUMAJIbHOE TPEHHUE
B TPYLIMXCS 3JIEMEHTAX, JHOQTHI, 3a30pbl HE JOMYCTHUMBI.

6. Ilemanu HOXXHOTO YNpaBJICHHS TOJDKHBI PETYIMPOBATHCS 10
pOCTYy JIETUMKA.
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8.2 Cucrembl ynpasJjie Husl

KomangHbie mOCTBI CHCTEMBI YNpPaBJIECHHUS pydKa YIPaBJIEHUS,
IITYpBaJI yIpaBlieHUus. MokeT ObITh HOXKHOE YIPaBJICHHE C Kayaroly-
MUCS IIEAATSIMU.

K
ATepOHAM

=
&
PB
3
3

Pucynok 61
[lIrypBanbHOE ynpaBieHUE

8.3 Ynpasienne ¢ noMoupbI0 THAPOyCHIINTEJIE i

[TIpu ympaBaenun pyasmu (3neponamu, 'O), ¢ pocToM CKOpO-
cTeil monéra caMoJIETOB, TIPH COXPAHCHUU OOBIYHOW KMHEMATHYECKOM
CBSI3U MEXIYy KOMAaHJHBIMU pblUaraMi YIpaBJICHHS U PyIsMH (dJepo-
HAaMH), UHTEHCUBHO YBEJIIMYMUBAIOTCS YCHJIMS, ACHCTBYIOIIME HA PYUKY,
mrypBas ¥ neaand. Ha cBepX3BYKOBBIX CaMOJIETaX — MOTPEOHBIE YIJIbI
OTKJIOHEHHS pyJeH a, cle0BaTelnbHO, U HEOOXOJUMBIE YCUIIUS YBEIH-
yuBatorca. [loaTomMy cpeiacTBaMu a’dpoJAMHAMUYECKON KOMIIEHCAIMU
YCUJIUSI HA PYYKE YIMPaABICHHS COXPAHUTH MPUEMIIEMBIMU HE MPECTaB-
JIIETCSL BO3MOXKHBIM.

[Ipu 5TOM yMeHbIIIAETCS CKOPOCTh YIIPABJICHUS M BEJIMYHHA OT-
KJIOHEHUSI PYJEBBIX TTOBEPXHOCTEN YTO BEAET B CBOIO OUYEPE/Ib K YMEHb-
HIEHUI0 MaHEBPEHHOCTH CaMOJIETA.

Jnst CHATUST 4Ype3MEpHBIX YCHJIMW Ha KOMAHJHBIX pbluarax
yIpaBJEHUS MPUMEHSETCS THApPABINYECKUE (JIEKTPUUECKUE) MPUBO/IbI
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— ycuinTenu. PaccMarpuBaroT 1B€ CXeMbl BKIFOUEHHS THAPOYCUITUTENS
B IIPOBOJIKY YIIPaBJICHHUS.

Hx pasnuuue - IWAPHUPHBII MOMEHT BOCIPHHUMAETCS IOJIHO-
CThIO WJIM 4acTM4HO. Ecnu HekoTopas A0js Harpy3kKd BOCIIPUHUMAETCS
NETYMKOM — TO 00paTUMasi CUCTEMA YITPABICHUS.

Jl1st caMoI€TOB ¢ OOMBIIIMM JTMAaa30HOM CKOPOCTEH MPUMEHSIET-
csl HeoOpaTuMas cucTema yrpaBjieHus. B 3ToM cinydae mapHUPHBIA MO-
MEHT IOJIHOCTBIO BOCIIPHHHUMAETCS TUIPOYCUIIUTENIEM, U JIETUHUK MEPe-
MEUR@AET JULIb 30J0THUK, a YCHIMSA M MNEeAAIAX UMUTHPYOTCS HCKYC-
CTBEHHO C TOMONIBI0 CHEUHAIbHBIX 3arpy30YHbIX MEXaHU3MOB
(YcTpOHCTB), U3MEHSIOIMX ONpeAeIEHHBIM 00pa3oM YCUIIUS IIPU U3Me-
HEHUM pexuma MoJi€ra. s 3Tol Lenu NpUMEHSETCS NPYKUHHBIA 3a-
TpyKalIMii MexaHu3M. B cucteMy 100aBOYHOTO 3arpy304HOTO aBTO-
Mara moABOAUTCS cKopocTHOM Hamop oT [IB/1.

Jlns yBenuueHus: HaAEKHOCTU YacTO MPUMEHSIOT CAMOCTOSITEIb-
Hble AyOnupyloume Apyr apyra cuctembl. OJHAKO Mepexo] K TUAPO-
YCUJIUTENIIM HE HMCKIIOYAET NMPUMEHEHUS a’pOAMHAMHUYECKON KOMIIEH-
caruu. DTO HEOOXOAUMO JJisi CHUXKEHUSI TOTPEOHBIX MOIHOCTEH U IS
TTOBBIMICHUST O€30MMAaCHOCTH B CIydae Mepexo/ia Ha PydHOEe YIpaBJieHUE.

8.4 Ocob0eHHOCTH ynpaBJieHUsI CAMOJETOM Ha 0OJIBIIUX BbI-
corax

C yBenm4eHueM BBICOTHI MOJETA ITPU, COXPAHEHUU CKOPOCTH I10-
néra, yXyAllaeTcss OTBETHAs peakuus caMoJiéTa Ha OTKIOHEHHE pyJel.
B cneacrBue storo adipekt oT AeHCTBUSA pa3zInyHBIX BO3MYLICHHH (BO3-
IOYIHBIA TOPBIB) COXpaHSETCSl B TEUEHUHU OoJiee MPOA0JIKUTEIHHOIO
BpeMeHHU. [loaTomMy mpeaycMaTpuBarOTCs CHEMaIbHbIE MEpBI 10 UCKYyC-
CTBEHHOMY JIEMII(PMPOBAHUIO ABMKEHUS CaMOJIETa Ha OOJIBIIMX BBICOTAX
— TO €CTh COMPOTHBJIEHHE BO3MYILICHUIO €r0 OTHOCUTEIBHO OCH, IIPOXO-
JSIIEH 4Yepe3 LEHTp TsKecTu camonéra. [IpumeHstoTcss aBTOMAaThl
neMi upoBaHmsl.
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1 — 3arpy3zounsbiii mexanusm; 2 — [IBl; 3 — Pyuka; 4 — [laTunku
aBTOMaTa NeMI(UpoOBaHUs U cTabunm3anuu; 5 — Pa3neukHas Tsra; 6 —
[rok ynpasnenus; 7 — bycrep; 8 — cunoBoit mrokx; 9 — Pyib BBICOTHI.

Pucynoxk 62
Cucrema ynpaBieHUs pylI€M BbICOTHI C UCIIOJIb30BAHUEM aBTO-
MaTta AeMipupoBaHus

'

VY aBToMara AeMIpUpOBaHMs YyBCTBUTEIILHBIA IJIEMEHT pearu-
pyeT Ha W3MEHEHUE BO BPEMCHH YITIOBOM CKOPOCTH BPAIICHUS CaMOJIE-
Ta.

Pynmu aBTOMatuvecku, 0e3 ydacTus JETUYMKA, OTKIOHSIOTCS Tak,
YTO CO3JaI0T MOMEHT a’3POJAMHAMUYCCKUX CHUJI, HAMPABJICHHBIN MPOTUB
BpameHus camosiéra. J{st Toro, 4ToObl yrpaBJieHUE OT aBTOMATa JIEMII-
bupoBaHMs HE OKa3bIBAJIO BO3IACHCTBHUS HA KOMAaHJHBIC PbIYard, B CH-
CTCMY yHpaBJICHUS BBCJACHA CIICHHAJIbHAA PA3JAIBUXKHAA TAra, JJIMHA KO-
TOpOfI MCHACTCA OT BCIIMYMWHBI U 3HAKA CUTHaJla, MPpUXOAAIICTO OT YYyB-
CTBHUTEJILHOTO JJIEMCHTA.

[Mpu monére Ha Oonmpimmx BhICOTax (Ooyee 50 KM) B YCIOBHUSIX
MaJIol MJIOTHOCTH MCIOJIb30BAaHHE OPTraHOB YIPABJICHUS HEBO3MOXKHO —
MPUMEHSIIOTCSL CTPYWHBIE PYJIH.

9 INACCH CAMOJIETA
Haznauenue u TpeboBaHus, NpeaAbIBISEMbIE K IIIACCH.

Haznauenwue.

[Maccu ciykut st obecrieueHus] TMePEeIBUKEHUS CaMoJETa o
3emJie TIpH pazodere, mpodere U Mpu MepeABHUKEHUU 0 aypoapomy. [Ipu
yrape camMoyi€Ta O 3€MJII0 BEpPTHUKaJIbHAsg CKOPOCTb CHHXKEHHUS €ro
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YMEHBIIAeTCs 0 HYJS 32 KOPOTKHI MPOMEXKYTOK BPEMEHH, YTO COIpPO-
BOX/IAETCS TOSIBJICHUEM 3HAUYUTEIBHBIX YCKOPEHHH M HHEPLMOHHBIX
CHUL.

[Hlaccu cHaOkeHO IMHEBMATUKAMHM KOJIEC M aMOpPTU3aTOpaMu,
YMEHBIIAIOIIMMHU YCKOPEHUS U CUJIbI, AEWCTBYIOLIME Ha IIACCHU.

TpebGoBanus K 1mACCH.

1. Heo6xomumo oGecreynTsh CBOOOIHOE MepeIBUKEHUE U TOCTa-
TOYHYIO YCTOMYHMBOCTD U YIPABIISIEMOCTh CaMOJIETa Ha 3eMII€.

2. MuHuMansHOE T000BOE COMPOTUBIICHUE B MOJETE.

3. Ilpu obGkatu aMOPTU3aTOPOB HEOOXOAMMO 00ECIEeUUTh MU-
HUMaJbHOE MepeMelleHNe KOJIEC B HAPaBICHUH IIPOJ0JIEHON OCH.

4. KoMIOHOBKa IIACCH Ha caMoJIETe JOJDKHA TakkKe oOecredn-
BaTh MPOTUBOKANOTAXXHbIE CBOMCTBA caMOJIETa, HE JIOMYCKAaTh 3aBallu-
BAaHMUsI HA XBOCT.

5. ObecrieueHne XOpOIIEH MPOXOAUMOCTH Y CAMOJIETOB, MPEIHA-
3HAYEHHBIX JUIsl AKCILTyaTalluy C TPYHTOBBIX a3pPOJIPOMOB.

6. ObecrieueHue MOIJIOMICHNUS aMOPTU3aLUeN YHEPTUU CaMOJIETa
TIPH TTOCAJIKE.

7. octatouHas 3()peKTUBHOCTb TOPMO30B.

8.Ybopka u BeIycK maccu 6 — 15 cekyHa (CpeqHUX U THKETBIX
CaMoOJIETOB).

9. Hannuue MexaHn3Ma aBapuiHOTO BBITYCKA.

10. HagéxHas ¢ukcanus ¢ MOMOIIBIO 3aMKOB B BBIIYIIEHHOM U
yOpaHHOM TMOJIOKEHUH.

80



9.1 Tunel mIACCH

Tpu OCHOBHBIX THIIA.

1) TpéxomopHoe © ¥XBOCTOBOR onopoi

—— ; - = 3 BenocHOegHOR MIACCH
| b
21 TpéxomopHoe ¢ HocoBoHd omopo# —— * i =
' Cl:' OOIKDEIIEHEE
Ior | ECIOMOTATENEHELE
] = . i QHOPE
Pucynox 63
Tunel mwaccu
HeI[OCTaTKI/I KOJIECHBIX OIIOp — KOHCTPYKTHUBHAaA CJIOKHOCTD,

OoubIoi Bec, radapuThl Kojéc. MHOTAa MPUMEHSIOTCS MIACCH C JIBIK-
HBIMH OTIOPaMH.

B Hacrosinee Bpemsi HauOoJblliee paclpoCTpaHEHUE MOIYIUIIO
IACCH C TIEPEIHUM KOJIECOM.

[IpenmymiecTBa Takoro TUIA IIACCH.

1. BO3MOXHOCTH OCYIIECTBJIEHUS TOCAIKH C OOJBIIEH CKOPO-
CTBIO (IIPU MAJIOM YIJI€ aTakH).

2. OcymecTBiieHHE MOCAJKU MPHU YIJaX aTakd, COOTBETCTBYIO-
mmx Cy max. B cydae 3aBanuBaHus Ha XBOCT UMEETCS XBOCTOBAsI IIsTa.

3. MeHbpumii yroa ataku nmpu pasoere (YyMEHbIIAET JT0O0BOE CO-
IIPOTUBJICHUE) — COKpAIAETCS JUIMHA paszoera.

Coxpamaercst ayiiHa TMpoodera Mpy TOCAAKe, TaK KaK HMEETCs
BO3MOYKHOCTB 00JIe€ MHTEHCUBHOTO TOPMOXKCHHUSL.

Henocrarku.

1. bonpime Harpy3Kd TpH MOCATKE HA IEPEIHIOI0 CTOUKY.
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2. BO3MOXHOCTbH TIOSIBIICHHSI CaMOBO30YXKIAIOIIMXCS KOJIeOaHU I
(1mMMH ), CBOOOTHO OPHEHTHPYIOILETOCS TIEPETHEro Koeca.

Jlnst Toro, yToOBI KOJIeOaHMs TIepeaHero Kojieca ObUTH 3aTyXaro-
[IMMU, TIPUMEHSIOTCS TACUTENH KOIe0aHUU — AeMIi(epsl.

9.2 Harpy3ku, JeCTBYIOIIME HA IIACCH

Harpysku npu crosiHKe.

2P +N =G , (64)
T rie:
——— * Per —CTOsIHOUHAst Harpyska
Ha OCHOBHYIO OTIOpY,
N¢r -cTosiHOYHAsT Harpyska
3 Ha HOCOBYIO OIODY,
G — Bec camonéra
_d
Nee| d L /P.:T Po= G, (65)
Pucynok 64

Harpy3ku Ha maccu npu CTOSHKE

NCT:L'G

c+d ’ (66)

TIe:
d, ¢ — paccrostHus OT 11.T. 710 BeKTOpoB N¢p 1 Pey.

9.2.1 Harpy3ku NpHU Nmocajke

HopMmbl npo4HOCTH pENIaMEHTHPYIOT Harpy3kd B 3aBHCHMOCTH
OT PacYETHOTO CITy4asl.
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AV WA

Pucynox 65
Harpy3ku Ha maccu npu mocajke Ha TpU TOUKA

E crnyqaii (mocaaka Ha TpU TOYKH)

P’ =2.P°+N° , (67)
Koacp(l)HuHeHT BKCHJIyaTauI/IOHHOi/'I ICPEIPy3Ku.:
, _PL
nE = E y (68)
P’ N°
n=—=—-o , 69
= P, N, (69)
rie.

P’ — sKCIUTyaTal[HOHHAs HATPY3Ka HA OCHOBHYIO OTIODY,
N’ - KcIUTyaTaliMOHHAsT HArPpy3Ka Ha HOCOBYIO OITOPY

P°=P¢"n; : (70)
N°=N¢-ng (71)
rie:

Ng -KOA(PUIIMEHT SKCILTYyaTAllHOHHOW Meperpy3Ku
[lpu nepeaBukeHUH camoJE€Ta MOTYT BO3HHUKATh yAapbl, MpHU

Pa3sBOPOTE MPUBOIALIME K IOSABJIECHUIO KPYTALIETO MOMeHTa M. Takum
0o0pa3oM Ha CTOMKY JCHCTBYIOT: OCEBBIC YCHIIHS, H3rMOAIONMIA MOMEHT
B JIBYX IUIOCKOCTSIX U MOMEHT KPY4EHHSI.
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9.3 Kinaccupuxanus maccu

|. Tlo xapakrepy BOCHPHSATHS HArpy3oK INaccu Kiaccupuuupy-

FOTCSL:
1) Pepmennan 21 Banounan
KOHCONBHAA
e

z
1]

3) Bancunada nogrocHad 4y Pepuennc-banounaa

Jé;

-

4

Pucynok 66
Knaccudukanus maccu mo xapaxkrepy
BOCTIPUATHS HATPY30K
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Il. Tlo pacmonokeHrI0 aMOpTU3aTOpAa.

1. Tenecxommdyeckasi CTOWKa (BBIMOJHSETCS KaK OJHO IIEJIOE C
aMOPTH3aTOPOM).

Pucynok 67
Teneckonuueckas croiika

2. )KécTkue CTONKU ¢ BBIHECEHHBIM aMOPTU3aTOPOM.

Pucynok 68
Croiika ¢ BBIHECEHHBIM aMOPTU3aTOPOM

[11. Tlo Tumy KperieHus KOJaEC K CTOMKE:
a) KperuIeHne OCH KoJjieca K IITOKYy IFJINHIIPA
0) KpeIieHHue OCH KoJieca ¢ TOMOIIBIO phluara

B) NOJIypbIYAKHAS I10JBECKA
1) KpEIUIEHUE C IIOMOIIBIO TEJIEKKU
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Pucynok 69
[TomypbluaxkHasi moJIBECKa

IV. Tlo pacnionioxeHHI0 KOJIEC OTHOCUTEIBHO CTOEK Pa3InyaroT:

a) BHJIBYATOC COCAUHCHUC

0) mosyBUIJIbYATOE
B) COCJIMHEHNE KOHCOJIBHOW OCBIO

I) COEIMHEHHE CITApEHHBIX KOJIEC

a) 0) B) r)

Pucynok 70
Tune! coenMHEHNN KOIEC

9.4 Yoopka maccu

Ilpn yOopke mACCH paccMaTpUBAIOT CJEAYIOLUIME OCHOBHBIE
CXEMBI:
1. YOopka no pa3maxy KpbLia.

2. YOopka 1o xopje Kpblja.
3. YOopka B TOHJOJIBI ABUTATENICH MIIA (DFO3EIISIK.
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