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Jlexnusa Nel
Tema: «CucremMbl ynpaBJjieHUs] CAMOJIETOM.
§ 1. Buabl 1 Ha3HAYEHHE CHCTEM YNIPABJICHUS.
§ 2. TpeGoBanusi K cucTeMe yIpaBJIeHUs.
§ 3. Komananble nocThbl ynpaBJjeHUs.
§ 4. KunemaTtuka ynpasjeHus.

Heap 3ansaTusi: JICKIIUK COCTaBIIIOT OCHOBY TE€OPETHYECKOT'O OOYYCHHS M JOJKHBI
JaBaTh CUCTEMATH3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHHUM 110 JUCITUTUIMHE, PACKPHIBAThH
COCTOSIHHE W TIEPCIICKTUBBI Pa3BUTHS COOTBETCTBYIONIEH 00JIACTH HAYKW M TCXHUKH,
KOHIICHTPUPOBATh BHUMAaHUE OOYYAIOMIMXCS Ha HaWOOoJIee CIOXHBIX M Y3JIOBBIX
BOIIPOCAxX, CTHUMYJUPOBATh WX AaKTHUBHYIO IT0O3HABATCIIBHYIO JCATEIBHOCTh U
CIoCOOCTBOBAaTh (POPMUPOBAHUIO TBOPYECKOTO MBINIICHUA. Bemaymmum MeToaoM B
JICKIIMA BBICTYIIAET YCTHOE H3JI0KEHHWE Y4YeOHOro Marepuaja, COIPOBOXKIAOIICECS
JIEMOHCTpalKen BUAeo 1 KHHO(MUIBMOB, CXEM, IJIAKATOB, TOKA30M MOJIENIeH, MPUOOPOB
1 MaKeTOB, UCIIOJIb30BaHUEM DJIEKTPOHHO-BBIYNCIUTEILHON TEXHUKH.

I. Béoonaa uacmo: OTo0pa3utTh TeMy U y4eOHBIE BOIPOCHI Ha JOCKE, OOBSIBUTH

CJIb, YKa3aTb HA AKTYaJIbBHOCTb JAHHOI'O 3aHATHA, HJOBCCTH IIOPAIOK IIPOBCIACHUA
3aHATUA

II. Ocnosénasa wacme:
§ 1. Buabl 1 Ha3HAYEHHUE CHCTEM YNPABJICHHS.

Cucrembl ynpaBiIeHUs: CaMOJIETOM MOYKHO MOAPA3JENINATh Ha!

- OCHOBHYIO CHCTEMY YIIpaBJ€HHS, MpEeIHA3HAYEHHYIO, TJIaBHBIM 00pa3oM,
JUISL U3MEHEHMS] TpPACKTOpUW JBHXKEHUS camoJieTa, €ro OajJaHCUpPOBKH U
CTaOMIM3alMK HA 3a/1aBAEMbIX PEKMMAaXx I0JIETA;

- JIOTIOJIHUTEJIbHBIE  CHCTEMBl  YNpABICHUs, IpEAHA3HAYEHHbIE  JUIS
YOPABJICHHUS JBHUTaTEJSIMU, IIACCH, 3aKpbUIKAMHM, TOPMO3HBIMU IIIMUTKaMH,
BO3/lyX03a00pHUKaMH, PEaKTUBHBIM COIUIOM H JIp.

Cucmema ynpagnenua CcOGPEMEHHBIM CAMOIEMOM TIPEICTABIAET COOOM
COBOKYIIHOCTb 3JIEKTPOHHO-BBIYMCIIUTEIBHBIX, 3JIEKTPHUYECKUX, THIPABINYECKUX H
MEXaHUYECKUX YCTPOICTB, 00E€CTIEUNBAIOLINX PEIICHUE CIEAYIOIUX 3a/1ay:

- NHWJIOTHUPOBaHUA camoJjieTa (M3MEHEHUE TPACKTOPUM IOJIETa) JIETYUKOM B
HEAaBTOMATUYECKOM U MOJyaBTOMAaTHYECKOM PEKUMAX;

- aBTOMATHUYECKOIr'O YMPAaBJIEHUs CAMOJETOM Ha peXUMax M dTamnax MoJieTa,
npexycMoTpeHHbix TTT;

- CO3JIaHUS JOCTATOYHOM MOLIHOCTH JIJIsl OTKJIOHEHHS OPTraHOB yIPABJICHHUS;

- peanu3alMyd Ha caMmoJieTe HeOoOXOAMMbIX (3aJaHHBIX) XapaKTEPUCTHUK
YCTOMYMBOCTH U YIIPABISIEMOCTH CaMOJIETA;

- cTabuiau3aluy YCTaHOBJICHHBIX PEKUMOB IMOJIETa;

- TIOBBIIIEHUsS] OE30MAaCHOCTH MOJeTa IMyTEM CBOEBPEMEHHOI'O OMOBEIECHUS
DKHIIAXKa O TIOJIXO0/I€ K OIACHBIM (II0 CKOPOCTH, BBICOTE, IEPETPY3KaM, yIJIaM aTakH,
CKOJIBKEHMSI U KPEHA W JIPYTHM I[apaMeTpaMm) peXuMmaM I0JieTa U BbIJa4l KOMaH]
Ha OTKJIOHEHHE OPraHOB YIPABJIEHUS, IPEMATCTBYOLIUX BBIXOAY HA 3TH PEKUMBI.

JInst u3MEeHeHus1 TPAaeKTOPUM IBHKEHUS CaMOJIETa B IOJIETE HYKHO HM3MEHSTH

JEUCTBYIOIIME HA HErO0 CWIbl U MOMEHTHI. [Ipomecc M3MeHeHus NEUCTBYIOIIMX Ha
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CaMoJIET CHJI U MOMEHTOB, CO3/IaBa€MbIX OTKJIOHEHHEM B TIOJIETE OPTaHOB YIIPABJICHUS,
HA3bl6AeMCs NPOUECCOM YRPABICHUSL.

B ocHoBe mporecca ympaBieHHUS JEKHUT WHDOpMamus O 3amadax ympaBIeHUS
(3a1laHHOM 11€7T1) U TEKYILEM COCTOSHUH cucTeMbl (puc.0.1)

Brixonueie
IMems IlepeMeHHEIe
CpaBHeHHe Perymsarop OOrnekT P
— ¥ (TETUHK, » yIpaBIeHHS >
(Kemaemoe .
CAY) (JIA)
3HAYeHHe
TeKyIIee
BEIXO/THEIX (Texym
COCTOSIHHE
IepeMeH-
CHCTEMBEI)
HEIX)
H3mepenne |
(maTuHKH) b
Puc.0.1

B cooTBercTBHM € 3TUM MpolLecC YOpaBI€HUS BKIIOYAET CIEAYIOIIME OCHOBHBIE
3JIEMEHTHI UJIU 3TAIlbL:

NOJIyuYeHUE HEOOX0AUMON MH(POPMAIUH O 3a]]a4ax YIpaBJICHUS;

NOJIyuyeHUe UHPOPMAIMK O TEKYILEM COCTOSIHUM 00bekTa ynpanieHus (JIA);

aHaJln3 TOJy4eHHOM HH(pOpManuu MU BBIPAOOTKY pELIEHUs Ha YyIpaBieHue (Ha
yIPaBJIISIOLIEe BO3AECUCTBUE);

UCIIOJTHEHHE MPUHATOIO PELICHUS.

JleTunk, BU3yaJlbHO U TIOJB3YSICh IOKa3aHUSAMH MpUOOPOB, HaOMIOAAET 3a
napaMmerpamu JBrxeHus JIA B mpocTtpaHcTBe (HanpaBlIeHUEM, CKOPOCTBIO U IPYTUMHU).
OH cpaBHMBaeT (akTHUECKWE 3HAYCHHS NapaMeTpPOB MABIKCHUS C 3aJaHHBIMH,
IPOBOJUT AaHAJIU3, BbIPAOATHIBAET PEIICHHE W, WCIOJHAS €ro, BO3JCHCTBYET Ha
KoMaHJHble pbiuary ynpasienus (KPY). B  pesynbrare 3Toro Bo3aeHCTBUS
OTKJIOHSIFOTCSL opranbl ymnpasieHus (OVY), KOTOpble H3MEHSIOT CHJIBI U MOMEHTHI,
nercTByromme Ha JIA, a COOTBETCTBEHHO UM MapameTphbl €ro JBHXKEHUS B KEIaeMOM
HaIlpaBJICHUU.

Komanonwie pvruacu ynpagnenus — TeXHU4ECKUE yCTPOUCTBA, 00eCTIeUNBAIOIIHIE
BOCHIPUSATHE U MEepeAavy YIpPaBISIOMUX BO3IEHCTBUH JIETUHKA.

Opzanwvt ynpaenenusa JIA — TeXHUYECKHE YCTPOWCTBA, C MOMOIIBIO KOTOPBIX
PEryIUPYIOTCS BEJIMYMHA U HAIIPABJIEHUE CUJI 1 MOMEHTOB, JeicTByomuX Ha JIA.

Ha coBpemenHbIx camonertax npumeHsoTcs OY OByX BUIOB: adpOJUHAMHUUECKHE U
CTpyiHbIe (ra3oAMHaMUYecKue). B 3aBHCUMOCTH OT MX MpeAHAa3HAUYEHUS Pa3InyaroT

(puc. 0.2):



Puc. 0.2. Oprasnsl ynpaBlieHHS COBPEMEHHOI'O MAHEBPEHHOT'O CAMOJIETA:

| — mepegHee ropH30HTAIBHOE ONIEPEHHE; 2 — OTKIOHSIEMBbIe HOCKH KpbLIa;
3 — pmaneponsr; 4 — quddepeHIHaTbHBIN CTaOWIH3aTOP; 5 — YIIPaBISeMbIi
BEKTOp TATH;, 6 — pyJIb HAIIPaBIE€HUS, 7/ — TOPMO3HOH IITUTOK.

opzanwl npooo0IbHO20 YRpagIeHUus: YIIpaBIIIEMbIi cTabmIM3aTOp
(muddepeHnmanbHbI CTAOMIN3ATOP), MEpEHEE TOPUZOHTAIBHOE OTIEPEHHE, JICBOHBI
(Ha camoJIeTax CXeMbl «0ECXBOCTKAY ), IOBOPOTHBIE COTIIA IBUTATENEH, CTPYUHBIE PYJIIU;

OpP2aHbl NONEPEUH020 ynpaesieHus: JIEPOHbI; AIEBOHBI, BHIMOIHAOMNE QYHKIIMH
AJIEPOHOB;  (pramepoHbl, BHIMOJMHSIONME (QYHKIUH DJIEPOHOB, HHTEPIEHTOPHI
nuddepeHInanbHbIA CTaOUIN3aTOP; MTOBOPOTHBIE COTUIA ABUTATENCH; CTPYUHBIC PYJIIH;

Op2aHbl NYmMeeo2o ynpaejeHusa: pylb HANPaBIEHUs, 1IEIbHOINOBOPOTHBIN KUIIb,
JOTIOJTHUTENbHBIE ~ yIpPABIsSIEeMble TMOBEPXHOCTM B HWXKHEH yactu (ro3ensika,
MOBOPOTHBIE COIJIA JIBUTATENIEH, CTPYHHBIC PYJIN;

OpP2aHbl YNPAGIeHUA, UCNOTb3yemMble 0714 NOGHIUEHUS JICMHO-MEXHUYECKUX
xapakmepucmuk (JITX): ynpapiseMble HOCKH KpblIa U MPEAKPBUIKH; yIPABISIEMbIC
3aKpbUIKM W (pIIamepoHbl; W3MEHseMasi CTPEJIOBUIHOCTh KpbUIA; HHTEPLEHTOPHI;
TOPMO3HBIE UTUTKH; PEBEPC TSTH;

OpP2aHbl YNPAGIEHUA CKOPOCHIbIO: JIBUTATENb; TOPMO3HBIE IIWTKH; TOPMO3HOMN
napaioT; peBepc TATH U JIp.

B 3aBUCMMOCTH OT CTENEHU y4acTHs B IPOLIECCE YNPABICHUS YEIOBEKA CUCTEMBI
yOpaBJ€HUs]  MOTyT  ObITh ~ HEABTOMATUYECKUMH,  IOJTYaBTOMATUYECKHMH,
ABTOMAaTUYECKUMHU U KOMOWMHUpOBaHHBIMU. [Ipu meaemomamuueckom ynpaenenuu
Bce (QyHKIUU 10 ynparieHuto JIA (mpuem u aHanu3 wHGOpPMAlUM, BBIpAOOTKA U
WCIIOJTHEHUE PEIICHUS) BBITIOJIHSIET JIETUYMK, KOTOPHBIH, Bo3aeicTBys Ha KPY, oTkionser
HEMOCPEACTBEHHO WJIM C MOMOIIb pysneBoro npuBojga OY. CucreMy yrpaBieHUs
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OyneM Ha3bpIBaTh «PYYHOI», €CIM OHA HE COACPKUT DBJIEMEHTOB, YIY4YIIAIOUIUX
XapakTepUCTUKKM  YCTOMYMBOCTHM M ympaBisiemoctn  JIA, u  «py4Hoil
aBTOMATH3MPOBAHHOI> NIPU BKJIIOUYECHUH B HEE DJIEMEHTOB CUCTEMBI YCTOMYMBOCTHU U
YIIPaBISIEMOCTH.

[Ipu aemomamuueckom ynpaenenuu Bce GyHKIMM 10 yhpasieHuio JIA
BBITIOJIHAET CUCTEMa aBToMatnyeckoro ynpasienus (CAY).

Ilpu nonyaemomamuueckom ynpagieHuu 4actb (PyHKIUI BBIIOIHSET JIETYUK,
4aCcTb — aBTOMATHYECKHE YCTPOWCTBA. XapakTepHbIM MNPUMEP — IUPEKTOPHOE
ynpasnenue. [lpu Takom ympaBieHHM TpHUEM, aHAIU3 HHPOpPMAIMH, BHIPAOOTKY
YIPaBISIIOLIETO CHTHANIA, TaK € KAK W IpU aBTOMAaTHYECKOM yIPABJICHUU,
ocyecTBisieT BeraucauTenb CAY, KOTOpBI MOAAET CUTHA HE HA MCIOJIHUTENIBHOE
yctpoiictBo CAY (pynieBoil arperar), a Ha AUPEKTOPHBIM KOMAaHIHO-MUJIOTAKHBIN
npubop (KIIII). B 3amauy neTdynka BXOAUT COOTBETCTBYIOIIUM OTKJIOHeHHEM KPY
UCIIOJIHEHHE KOMAaH]I, BBIJIaBAEMbIX JAUPEKTOPHBIM MPUOOPOM B BHJI€ OTKJIOHEHHUS
KOMAaHJHBIX CTPEJIOK.

3aKoH ynpaenenus — MaTEMaTUYECKAsl UIIU JIOTHYECKAs 3aBUCUMOCTD OTKJIOHEHHUS
OVY or ynpaBismooIIero BO3AEUCTBUS JIeTYMKa M (WJIM) PAcCOTJIaCOBaHMS MEXIY
TEKYIIMMU U 33IaHHBIMU NIapameTpaMu JBrkeHus JIA.

§ 2. TpeOoBaHus K cucTemMe ynpaBJieHHS.

Cucrema ynpaBieHUs [OJDKHa oOecreurBaTh B OIPEAEICHHBIX Ipeneaax
3HAYEHUA XapAKTEPUCTUK YIPABIIEMOCTH U YCTOMYMBOCTH CaMOJIETA B 3aBUCUMOCTH OT
€ro TUIla, BECOBOM KAaTETOpPUM M JIMAIla30Ha CKOPOCTEH C TEM, YTOOBI CAMOJIET MOT
BBINIOJIHATH B 33JJaHHBIX YCJIOBHSX SKCIUIyaTallMy BCE 3aJaydd, MPEAYyCMOTPEHHBIE €r0
Ha3HAuY€HUEM. OJTO OCHOBHOE TpeOOBaHHE (KOHKPETH3UPYEMOE B CIELUATIbHBIX
HOPMHUPYIOUIUX IOKYMEHTAaX) JOKHO BBIIOJIHATHCS IIPU COOMIOACHUHN O0LIUX KO BCEM
4yacTsIM W arperaraMm camoJjieTa TpeOOBaHMH MHUHHMyMa MAacChl CHCTEMbI, BBICOKOM
HAJeKHOCTU U 0€30MaCHOCTH T0JIETa, KUBYUYECTH. YIOOCTB OCMOTpA, IKCILTyaTalluu U
pemonTa. Cnenududeckue sl CHCTEMbl YIIPaBIICHUS TPEOOBaHMUS:

*  yribpl OTKJIOHEHHUS OpraHOB YIPABICHUS JIOJDKHBI OOECHeuuBaTh C
HEKOTOPBIM 3alacoM BO3MOXKHOCTh IOJieTa Ha BCEX TPEOyeMBbIX MOJETHBIX U
B3JIETHO-TI0Ca104YHBIX pexumax (PB BBepx 20...35°, Bau3 15...20°, PH 20...30° B 06e
CTOpOHBI, 3JepoHsl BBepx 15..30°. BHu3 10...20°, Oonpline 3HAYCHUS YTJIOB
OTHOCATCA K MAHEBPEHHBIM CamMoJIeTaM, MEHbIIME - K HEMaHEBPEHHbIM). KpaiiHue
MOJIOKEHUSI ~ OpPraHoOB  YIpaBJ€HUS  JOJDKHBI ~ OTPAHUYMBATHCA  YIIOpamH,
BBIJICP’KMBAIOIIMMU PaCYETHBIE HATPY3KU;

*  nedopmatius dro3ensbka, KpbUIbEB, OMIEPEHUS U MTPOBOJKH MEXaHUYECKOTO
yIOpaBJICHUs HE JIOJKHA MPUBOJIUTH K CHUYKEHUIO MAaKCUMAaJIbHO BO3MOYKHBIX YIJIOB
OTKJIOHEHHUS OPTraHOB yIpaBiieHUs U UX 3((HEKTUBHOCTH WIIM BBI3bIBATH XOTSA ObI
KpPaTKOBPEMEHHOE 3aKIIMHUBAHUE CUCTEMBI YIIPABJICHHUS;

*  BeJMYMHA MaKCUMAaJIbHBIX KPAaTKOBPEMEHHbIX ycuiauil Ha PY, moTpeOHbIX
JUTSl TWJIOTUPOBAHUS CaMOJIETa, 3aBUCUT OT THIIA U MAcChl CaMOJIETa U HE JOJDKHA
npesbimath 500...600 H B npononasHoM ynpasienuu, 300...350 H - B nonepeunom
ynpasienuu, 900...1050 H - B myreBoM ynpaBineHuu. Ycuinuss Ha PY nomxHbBI
HapacTaTh MJIaBHO U ObITh HAIIPABIIEHBI B CTOPOHY, MPOTUBOMOJIOKHYIO JBUKEHUIO



PY. Ha nponomkuTenbHBIX peXuMax IojeTa JIOJDKHAa —00ecrnedynBaThCs
OaJlaHCHPOBKA CaMOJIeTa HE TOJIBKO M0 MOMEHTaM, HO U IO yCUiIusM Ha PY;

* cucrema ympaBlieHUs JOJDKHa paboraTh MiaBHO, 0e€3 3aeiaHuid,
aBTOKOJICOAHUM M OIMACHBIX BHOpalMii, YrPOXKAIOIIUX MPOYHOCTH U (WJIM)
3aTPyAHSIIONIMX NWIOTHpPOBaHUE. B MpOBOJKE CUCTEMBbI yNpaBlieHUS HE JOJHKHO
OBITH JIFO(TOB;

*  pa3MeleHne MEXaHWU3MOB TSI, TPOCOB W JAPYTHX JeTajiel CHCTEMBI
YIPABJICHHS JTOJDKHO HCKITIOYATh BO3MOXXHOCTH COMPUKOCHOBEHUS WX C JAPYTUMHU
JNETASIMU, TPEHUS TOJBIKHBIX YaCTeH CHUCTEMBI YMPABJICHUS 00 3IIEMEHTHI
KOHCTPYKIIMM  CaMoJIeTa, TIOBPEKICHUS WM 3aKIMHUBAHHWS B  MPOIECCE
sKCIuTyaTtanuu (rpy3amu, mnaccaxupamu u T.1).Cuibl TpEeHHST B IIPOBOJIKE
yIpaBJIeHHs, TIepeaaronrecs Ha PY, Takxke 3aBUCAT OT THUTIA K MACCHI CaMOJIeTa U HE
noipkHbel mpeBbimath 30..70H. [lpu Gosblinx 3HAYEHHUSIX 3TUX CUJT B CHUCTEME
YIOPaBJICHUS HAJIO MpeycMaTpUBaTh KOMIIEHCATOPHI CHII TPEHUS, CHUMAIOIIUE 3Ty
Harpysky ¢ PY;

*  JIOJDKHBI OBITH MPEAYCMOTPEHBI MEPbI, HCKIIOYAIOIINE BO3MOXKHOCTH
paccoeIMHEHHUS PJIEMEHTOB MPOBOJIKY MEXAHHUUECKOTO YIIPaBJICHUS, 00€CTOUYNBAHUE
WM CHIDKEHUE JTABJICHUS B SHEPT€TUUYECKUX YaCTIX CUCTEMBI;

*  JOIDKHO OBITH TMPEAYCMOTPEHO pEe3epBUPOBAHME U AyOIHpOBaHUE
OCHOBHBIX JKU3HECHHO Ba)KHBIX PJIEMEHTOB CHCTEMBI YIIPABIICHUS TSI IIOBHITIICHUS €€
HAJIC)KHOCTH;

* g oOecredeHUs] BEICOKOM 0€30ITacHOCTH IOJECTOB HEOOXOIUMO, YTOOBI
CHCTEMa YIIPABJICHHS BKIIFOYAJIa YCTPOUCTBA, HE JOITYCKAOIIHE BEIX0a CaMOJIeTa Ha
OITACHBIC PEKHUMBI TIOJIETA W CBOCBPEMEHHO CHUTHAIM3UPYIOMIHE O TPUOIMKCHHUH
TaKNX PEKHMOB;

*  JOIDKHO OBITh HWCKIIOUEHO TMOMaJaHue B CHCTEMY YIpaBICHUS
MOCTOPOHHUX MPEIMETOB;

*  nmommkHa ObITH 0OecrieueHa HE3aBUCUMOCTh JIEHCTBUI OPTaHOB YIIPABICHUS
M0 KPEHY W TAHTAXY MPU OTKIOHEHUH PYyYKH WIH IITypBaa.

B cucremy ymnpaBieHHs COBPEMEHHBIMU CaMOJIETaMU HE3aBHCHMO OT CTEIIEHU €e
CJIO)KHOCTH ¥ HACBHIIIEHHOCTH aBTOMATHKOW M MPHUBOJAMH B Ka4eCTBE OCHOBHBIX U
00s13aTeIBHBIX AJIEMEHTOB BXOJSIT OpraHbl YIIPaBJICHUS, PACIIOIOKEHHbBIE HA KPbUIEC U
OTICPEHUH, KOMaHIHBIC ITOCTHI YIIPABJICHUS C phlYaraMy yIpaBJICHHsI, HAXOSAIINAECS B
KaOWHE DJKHWMaka, W TMPOBOJKA YMPABICHUS, COCAWHSIIONIAS PBbIYArdl YIPaBICHUS WU
JPYTHE DJIEMEHTHI CUCTEMBI YIIPABJICHHS C OPTaHAMHM YIIPaBJICHUS.

§3. KomaHaHbIe MOCTHI YIPABJICHHS.

KoMaHgHble TOCTBI  yNpaBieHUsT BKIIOYAIOT B ceOsl pblyard ymnpaBlICHUS,
YCTaHOBJICHHbIE B KAOMHE 3KUIaXka, C TOMOIIBIO KOTOPBIX JIETYMK OTKJIOHSET OpraHbl
YIIPABJICHUS - PYJIEBbIE TOBEPXHOCTH WIIH MPOCTO PYJIH.



‘

T P 4

KOMaHI[HbIe INOCTBI PYYHOI'O YIIPABJICHUA

Pyuka ynpasiaenus. [IpogonbHbIM ABMKEHHEM PYUKH '"Briepea-Ha3an' OTKIOHSETCS
OpraH MpoJI0JILHOTO YIPABIECHUS - PYJIb BHICOTHI WM YIIPABISEMbIN CTAOUIN3ATOP.

1 - Pyura ynpaenerus;
2-Tepanu

pymn
Hanpaenekus|

[Ipu OTKIIOHEHUHU PYyYKH Briepen - "oT cels," camoJieT MOBOPAaYMBAETCSI OTHOCUTEIBLHO
MONEPEYHOM OCH Ha YMEHBIIIEHUE yTJIa aTaKu KpbLJIa, a MPU JBIKCHUHU pydkH ""Ha ceOs"
- YroJl aTtaku yBeinuyuBaerca. B pe3ynbrare M3MEHEHUs MOABEMHOW CHJIbI KpbLia
MPOUCXOIUT UCKPUBIIEHHE TPAEKTOPUH TOJIETAa B Ty WM MHYIO CTOPOHY. JBH>KeHHEM
PYUYKH BOOK JIETUYMK OTKJIOHSIET 3JI€POHBI M CO3J]aET KPEH CAMOJIETa B CTOPOHY JIBUKEHUS
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pyuku. He3aBUCMMOCTh OTKJIOHEHUS! 3JIEPOHOB M OPTraHOB MPOJOJIBHOTO YIIPABJICHHUS
obecrnieynBaeTcCs MPaBUWIbHBIM PACIOJIOKEHUEM OCEHl BpailleHus pydku "a-a", "B-B" u
TAT yrpasieHus 1 u 2.

1 — K pynH BBICOTE,
2 —EanepoHam.

[Toxa3aHHbIE Ha ATUX CXEMax MPUHIMIBI 00ECIEeYEHUs HE3aBUCUMOCTH OTKJIOHEHUS
AJIEPOHOB M pyJedl BBICOTHI BIOJHE OYEBUAHBI W HE TPEOYIOT OMOJHUTEIBHBIX
ITOSICHEHUM.

Pyuka ynpaBnenus oObIYHO MCHOJB3YeTCS Ha MAaHEBPEHHBIX CaMoJjieTax, o0ecreunBas
MPOCTOTY U BBICOKYIO UYyBCTBUTEIBHOCThH YNPABJICHUS, YTO OYEHb BAaXKHO JJII TAKUX
CaMOJIETOB.

HItypBanbHast KoJ0HKA. OTKIIOHEHUEM KOJOHKHM '"BHEpEe-Ha3aa' —yIpaBISIIOT
OpraHamu MpoJAOJBLHOrO ynpaBieHus. OTKIOHEHUE KOJIOHKH U JIBUKEHUE camoJieTa
CorJiacyeTcsl TOYHO TaK e, KaK W MpH yIpaBiieHuH pydkoi. IloBopoTroMm mTypBana
BJIEBO WJI BIPABO 00ECTICUMBAETCS OTKJIOHEHHE AJIEPOHOB U CO3/IA€TCSl KPEH caMoJieTa
B CTOPOHY BpaIllleHUs IITypBaJa.

1. <« @ fa

1 = K pynH BLICOTHI;
2 — K 3anepoHam.

HesaBucumocTs ynpaBiieHHs 3JIEPOHAMH U PYJIEM BBICOTHI OOECIIEYMBAETCS BHIBOJOM
IPOBOJIKM YNIPABJICHUS OT IITypBajla CTPOro IO OCH BpPAUICHUS CAMOW KOJIOHKH.
JKecTkas mpoBoJiKa OT IITYPBAJIa HA ITOM OCU UMEET YHUBEPCAJIBHBIN IIAPHUD.



Ha nannoii cxeme 1 - mpoBo/Jika yrpaBlieHUs K PYJIIO BBICOTHI, 2 - TPOBOJIKA K AJIEPOHAM.
KomaHaHbIe NOCTHI HOKHOTO YIIPABJIEHUS

[TocThl HOXHOTO YyIpaBJCHUS BBIMOJHSAIOTCS B BHUJIEC MeAaliel, 3aKpeluieHHbIX Ha
TOPU30HTAIBLHO WU BEPTUKAJIBLHO PACIIOIOKEHHBIX phlyarax. Ele oHa pa3HOBUIHOCTh
- CKOJIB3SIIIIME MEIaii MHPOKOT0 PACHPOCTPAHEHHS HE MOTYUNIIH.

Ileganu ¢ TOPM3OHTAJIBHBIMM  PbIYATaMM 3aKPCIUIIOTCS  HA  PBhIYAXKHO-
napannenorpaMMHOM MEXaHHU3ME C BEPTUKAJILHON OCBIO BpaIllCHUSI.
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K OCHOBHOMY TOPH30HTAJIBHOMY pbIYary MPUCOCAMHACTCS MPOBOJAKA yIpaBieHHs |
pyns Hanpasienus. [lapaienorpaMMHBI MEXaHU3M OOECIIEYMBAET MMOCTYIATENLHOE
JIBMKEHUE TICIaIM M HOTH JICTUMKa O3 UX pa3BopaynBaHus. [ peryIupoBKH 110 POCTY
IIOJJHOKKHN He):[aﬂef/'l NEPECTABIAIOTCA OTHOCHUTCIIBHO PbBIYA)XHOI'0 MCXaHH3Ma H
CTOTIOPSATCS CIEIUATbHBIMU (PUKCATOPAMH.

Hel]a.]'ll/l C BEPTUKAJBbHBIMU pblYaraMiM BLIITOJHAIOTCA B BUAC KAaUAaIOIINXCA PbIYaroB
C TOPU30HTAIBHOM OChIO BPAIICHHUs, KOTOPas pacrojaracTcs BBEpXy MM BHU3Y.
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Kauarwmmuecst nmeaajm ¢ BEpXHUM PACIHOJI0KEHUEM OCH MOABECKH 33aKPCIIIAIOTCA Ha

oropax 3,12, 15u IIOBOPAYHUBAKOTCA OTHOCHUTCIIPHO OCHU 7B BepTHKaHBHOﬁ IIJIOCKOCTH.
- 17 e

VYceunue ¢ nenaneii 11 tsaramu 4 nepenaeTcst Ha TpEXIUICUYIO Kadyalky 16 u nanee K pyJio
HanpasneHus. Kayanka 16 oOecnieunBaet IBHKEHUE Tie1aieil B pa3HbIe CTOPOHBI 3a CUET
TOT'0, 4TO TATHU 4 OT JIEBOU M NPABOM ITeajIel MPUCOEIUHIOTCS K Kadayke 16 mo pazHeie
CTOpPOHBI OT ocH ee BpaieHusa. Kaxnaas nenans npu omxkaroM ¢gukcarope 10 moxer
IIEPECTABILITBCA OTHOCHUTENIBHO CEKTOpa 13, CBA3AHHOTO C TpexIuieden Kadaukou 16,
yTO OOECIeYnBaeT PEryJUMpoBKYy IMenanel mo pocty. HaxaTueM HOCKOM HOTM Ha
BEPXHIOIO 4acTh NEJAIN yCWIME TIrod 19 mepemaercs Ha TOPMO3HOM pelyKIHOHHBIN
KjnanaH 23, oOecneudrBas TOpMOXEHHE Koiyiec maccu. Ha crosiHke peayKIHOHHbIE
KJIanaHbl MOTYT (UKCHPOBAThCS B HAXXKATOM IIOJIOKEHHM KHONKOHN 8§, obecrieunBas
CTOSIHOYHOE TOPMOXKEHUE.

Kauaroumuecs nmegaam ¢ HI2KHUM PacIioJIOKEHUEM OCH BPalIeHHUs COCTOAT U3 JBYX
NOJHOXKEK 4, KOTOpbIE YCTAHOBJIEHBI HA BEPTUKAJIBHBIX phlYarax 2, IIAPHUPHO
3aKpeIUIeHHbIX Ha KpoHmTenHe 12. Kaxapii peryar cBsizan taramMu 1 ¢ Banom 14,
KOTOPOMY NPHUCOEIMHSETCA Tiara pyis HampasiaeHus 15. Tsarm 1 neBod m mpasoit
nefaned TpUCOENNHSIOTCS K Baly 14 1o pasHble CTOPOHBI OT €ro OCH BPAILEHHUS, YTO
o0ecreunBaeT OTKJIOHEHHE Melajell B pa3Hble CTOPOHBI.

Ha xaxx1oi nenaim CMOHTUPOBAHbI TOPMO3HBIE MOJTHOKKH 6, IEpEAIOIINE JBUKECHHE
K TOPMO3HBIM PEIYyKLUMOHHBIM KianaHam 7. st peryJIMpoBKHU 10 pOCTY OTKIOHEHUEM
BOOK PYKOSITKA 5 TMOJAHMMAETCS BBEPX PEryJIHpOBOYHAs TpeOeHka 9, cBs3aHHas C
phluarom nefand, U wWTU@T KpoHiTerdHa 11 MOXeT mepecTaBiATbCS B OAUH U3 TPEX
N1a30B PEryJIHMPOBOYHON TpedeHku. [Ipu oTmyckanuu pykositku S npyskuna 10 omyckaer
rpeOeHKY BHHM3 U 00ECIIEYMBAET COEIMHEHNE phluara neaajiu ¢ KpoHireiHom 11.

§ 4. KunemaTuka ynpasJieHHsl.
Kunemarnueckas cxemMa CHCTEMbl YIPAaBICHUS YBS3bIBACT IEPEMEIICHUS
KOMaHJIHBIX PBHIYaroB ¢ TPeOyEeMbIMU YTJIaMH OTKIIOHEHUS PYJEBbIX moBepxHocTel. C
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TOYKM 3pPEHHMS KHHEMATHKU pa3jIMuyaloT CHCTEMbI CHUMMETPMYHOTO U  CUCTEMEI
i ePEHIMATIBHOTO YIPABICHUS PYIIIMH.

CHUMMeTpHYHOE YIpaBJIeHHe

IIpy CUMMETPUYHOM YIIPABJIEHUH OJWHAKOBBIM OTKJIOHEHHAM (IIEpEMELIEHUIM)
KOMaHHOIO pbluara B 00€ CTOPOHLI OT HEMTPAJIBLHOIO IOJIOXKEHUS COOTBETCTBYIOT
OJIMHAKOBBLIE YIUIbI OTKJIOHEHMS PyJisi B Ty M APYI'YIO CTOPOHEL Takoe ympasieHue
Bcerja TpebyeTcs B KaHale YIpAaBICHUS pyJeM HAlpaBlIeHUS, a TAKKE MOXKET
HCIIOJB30BAaTLCA U B KaHAlaX YIPaBIEHUS DPYJIEM BBICOTHI M dIepoHaMu. UToObI
00€eCIIeUnTh CHMMETPUYHOE YIIPABJIECHHE CIEAYET IPUAEPKUBATLCA OJHOIO IPOCTOTO
IpaBHiIa - BCe YIVIbI MEeKAY TAraMH (TPOCAMH) H PhIYaraMH KAa4aJoK A0JKHBI ObITh
npsambivu - 90°.

3TO OTHOCHUTCA U K TATaM, IIPUCOCIUHACMBIM K KOMAaHAHBIM pbIdaraM, a TakKKC TATr'aM,
IPUCOEANHAEMBIM K KaOAHUHKY PYyJIEBOM MOBEPXHOCTH: YIOJI MEXKIY OCHIO TATH M OCHIO
pbrdara Ka6quHKa JOJIZKEH 6BITB IIpAMBIM. HpI/IHL[I/IHI/IaJIBHaﬂ cxema CUMMCTPHUYHOIO
yIpaBIIeHHUS TTOKA3aHA HA PUCYHKE.
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AunddepeHunajbHoe ynpaBjaeHue

HuddepennpanbHoe ymnpaBieHUE TO3BOJSET TPU OJMUHAKOBBIX (CUMMETPUYHBIX)
OTKJIOHCHHMSIX KOMaHJHOTO phluara B 00€ CTOPOHBI OT HEUTPAIBHOTO ITOJOKEHUS
MOJIy4aTh pa3HbIC YIJIBI OTKIOHCHHUS pyJisd. Takas KMHEMaTHKa OTKJIIOHCHHUS MOKET
UCITOJIB30BATLCSA B CHUCTEMaX IMOIEPEYHOr0 YIIpaBIeHUs, 0OecricunBasi OOJBITUN yTo
OTKJIOHCHHSI 3JIEPOHA BBEPX IO CPAaBHCHHUIO C YIJIOM OTKJIIOHEHUs BHHM3. B pe3ynbrare
YMEHBIIIAETCS BO3HUKAIONIMN TMPU OTKJIOHCHHHM DJJICPOHOB IYyTEBOW MOMEHT,
cHIWXAromu 3(PGEeKTUBHOCTh TMOMNepedyHoro ympasieHus. JuddepeHnuanbHoe
OTKJIOHEHHE MOXET UMETh M PYJIb BHICOTHI, Y KOTOPOT'O YTOJ OTKJIIOHEHUSI BBEPX BCEr/Ia
3HAUYUTENLHO OOJbIlIe yIJIa OTKJIOHEHWS BHU3. [IpocTedmuM MeXaHu3MOM
mudpepeHInanTbHOTO OTKJIOHCHUSI PYJisl MOXET CIYXKUTh AByXIUIedas Kadajka, Y
KOTOPOH yToJI MEKy OCBhIO phluara M OChIO TSTH OTJIMYEH OT MPSMOTO.
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Crenenp nuddepeHnaIbHOCTH OTKIOHEHHUS PYJsl OMpPEesieTcs COOTHOLICHUEM
NEepEeMEeIIEHUN TOUKHN KperyieHus pyneBoi Tsaru (B) B 0o0e CTOpOHBI OT HEUTPAIbHOTO
MOJIO’KEHUS IPU CUMMETPUYHOM OTKJIIOHEHUH YIIPABIIAIOIIEH TATH JeTuuka (A):

li _ sing. — sin{o — [i)

¢ sin{o+f) —sinm
YnpapjieHHe KOMOMHHPOBAHHBIMH OPTaHAMM YIIPaBJIeHUsI

KoMmOuHUpOBaHHbBIE OpraHbl YIPABJICHUS - 3JIEBOHBI, 3aBUCAIOIINE JICPOHBI, pyiIu V-
00pa3HOTO OMEpPEeHUss U AP. JOJDKHBI OTKJIOHSTHCS YIPABISIONIMMU CUTHAJAMU JIBYX
HE3aBUCUMBIX CUCTEM.

HezaBucumas paborta pyss OT ABYX CHCTEM OOECIIEUMBAETCS BKIIOUYEHUEM B IPOBOJKY
YIOPABJICHHS CHEUUAIBHOIO CMECHUTEIBHOIO MEXaHW3Ma, ITOKAa3aHHOIO Ha PHUCYHKE,
KOTOPBII 00€CTIEUNBAET OTKJIIOHEHHE PYJIs KaK CUTHAJIaMU OTHOM, TaK ¥ CUTHAJIaMU IpyTrOf
cUCTeMbl. BO3MOXHBI W Jpyrue cXeMmbl YIpaBieHUS KOMOMHHPOBAHHBIMHU pYJIEBBIMU
noBepXHOCTAMU. OMH U3 HUX MTOKa3aH Ha CIEAYIOIIEM PUCYHKE:
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II1. 3aknwouumenvnas uacmo

Hpenoz[aBaTem, HAaIlIOMHUHACT TCMY, y‘le6HBIe OCJIN K BOIIPOCHI 3aHATHA OTMCYACT
IMOJIOKUTCIIBHBIC OTPHULATCIIBHBIC MOMCHTBI IIPHU IIPOBCACHHUHN 3aHATHA OTBCUACT HaA
BOIIPOCHI, OOBSBISIET OLCHKH, IMOACHACT HOPAAOK ITOATOTOBKHU K CIICAYIOIIICMY 3aHATHUIO.

Jumepamypa.

1. KopueeB, B.M. KOHCTpyKIMSI M OCHOBBI OJKCIUTyaTalldW JIE€TaTEIbHBIX
anmapatoB : KoHcrnekT jekiuid / B.M. Kopuees. — YiubsiHoBCcKk : YBAY T'A(un), 2009. —
130 c. (6.1.1)

2. Kuromupckuit I'. U. KoHcTpykius caMosieToB : Y4eOHUK i CTYACHTOB
aBUALIMOHHBIX CIEIUAIbHOCTE BY30B. - 3-¢ wu3id., mepepad. u jgom. - M.
Mamunoctpoenue, 2005. — 406¢. (6.1.2)

3. Cucrembl yrpaBJeHUS JIETATEIbHBIX alapaTroB: YUYEOHUK KIS KypCaHTOB H
caymareneit By30B BBC/mon penakuueit Bopoosera B.B.:M31. BBUA, 2008. - 203 c.
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Jlexkmusa Ne2
Tema: «laccny».

§ 1. OcHOBHBIE CXeMBbI IIACCH

§ 2. OcHOBHBIC KOHCTPYKTHBHBbIE 0COOCHHOCTH CTOCK LIACCH.
§ 3. Cucrembl YOOPKH M BBIIIYCKA IIACCH.

§ 4. Topmo3Hasi cucrema accu.

§ 5. Cucrema nmoBopoTa KoJiec nepeaHei onopbl

Henab 3ansTus: JIeKuuu COCTaBIAIOT OCHOBY TE€OPETUYECKOIO0 OOYUEHHS U JOJDKHBI
JlaBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUM 1O JTUCHUIUIMHE, PACKPHIBAThH
COCTOSIHHE W MEPCIEKTUBBI Pa3BUTHSI COOTBETCTBYIOLIEH OOJACTH HAYKU M TEXHUKH,
KOHIIEHTPUPOBATh BHUMaHUE OOy4YarONIMXCS Ha HauOoJyiee CIOXHBIX M Y3JIOBBIX
BOIIPOCAX, CTHUMYJUPOBATh WX AaKTUBHYIO IIO3HABATEJIbHYI0 JEATEIBHOCTh U
CrocoOCTBOBAaTh (POPMUPOBAHUIO TBOPUECKOTO MbIILIEHU. Beaymum MeroaoM B
JIEKIIMA BBICTYNAET YCTHOE H3JI0KEHUE Yy4eOHOro marepuasna, COMPOBOXKIAIOIIEECS
JEMOHCTpalKen BUACO 1 KHHO(UIBMOB, CXEM, IJIAKATOB, [IOKA30M MOJENIEH, TPUOOPOB
Y MAKETOB, UCIIOJIb30BAHUEM AJIEKTPOHHO-BBIYUCIUTEILHON TEXHUKH.

I. Béoonaa uacms: OTO0Opa3uTh TEMY U yueOHBIE BOIPOCHI Ha JOCKE, OOBSBUTH

IoCJb, YKa3aTb Ha AKTyaJIbHOCTb AAHHOI'O 3aHATH:A, OOBCCTH IIOPAAOK IIPOBCIACHHA
3aHATUA

I1. Ocnoeénas uacme:

§ 1. OcHOBHBIE CXEeMBbI HIACCH

[ITaccn npegHa3HAYEHO I CTOSIHKM M MEPEIBHKEHUs camodtieTa 1o 3emiue. OHo
OCHAILIEHO aMOPTU3aTOpamMu, MOTJIOMIAIOIIMMHU 3HEPIUI0 YIApOB MPHU MOCATKE U MpU
NEePEeIBIHKEHUH IO 3eMJIe, U TOPMO3aMH, 00ECIEYMBAIOIIMMHA TOPMOXKEHUE CaMOJIeTa
pu npooere u pyJeHUU.

Ilaccu 00513aHO 0TBEYATHh TAKUM CIIEHMAJIbHBIM TPEOOBAHUAM:
YpaBnsieMOCTh U YCTOMYMBOCTD allllapara npu MEePEeMEIEHUH MO0 3eMJIE.
NmMeTh HEOOXOAMMYIO IPOXOJIMMOCTh U HE HAHOCUTH YPOH B3JIETHOM MOJIOCE.
JIOJDKHO TIO3BOJIATH JIETATENIBHOMY CPEICTBY OCYIIECTBIATH Pa3BoOpoThl Ha 180
I'palyCoOB MPU PYJIEKKE.
Hckirodars BO3MOKHOCTD ONIPOKUBIBAHUS CAMOJIETA WIIM KACAHUS IPYTUMH YaCTIMHU
anmapara, KpoMe II1acCH, IPU MOCAJIKE.
[Toryomenye cuiibl yaapa npy ocajke U NepeIBHKEHUH IO HEPOBHOM ITOBEPXHOCTH.
bricTpoe ramenue xoieOaHu.
Huskue moxkaszatenu compoTHBICHUS Tpu paszdere M BbIiCOKas 3(PGHEKTUBHOCTH
TOPMOXEHUS TP mpooere.
OTHOCHUTENBHO ObICTpasi yOOpKa U BBIMTYCK CHCTEMbI IACCH.
Hannuue aBapuiiHON CUCTEMBI BBIIyCKa.
HckntoueHre aBTOKoJIe0aHUM CTOGK U KOJIEC IACCH.
Hanuune cuctembl CUTHAIM3AIUY O MOJIOKEHUH IIACCH.
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KpOMe ITUX HOKa3aTeﬂeﬁ, maccu camMoJiera 10J°KHO O0TBEYaThb TpCﬁOBaHI/IﬁM KO
BCeil KOHCTPYKIMH JIETATCJIbHOI'0O almapara. Takumu TpQﬁOBaHI/IHMI/I ABJIAIOTCH:

[IpoyHOCTB, JTONTOBEUYHOCTh, KECTKOCTh KOHCTPYKIMU TIPU MHUHUMAIIBHBIX
MoKa3aTelsax Beca.

MuHUMaNbHOE a’3pOIMHAMHYECKOE COMPOTUBIEHWE CHUCTEMbl B YyOpaHHOM H
BBIITYIIEHHOM TOJIOKEHHH.

Bricokue nokazarenu TeXHOJIOTHYHOCTH KOHCTPYKIIHUH.

JIOJITOBEYHOCTS, ya00CTBO u SKOHOMHOCTb npu AKCIUTyaTaluu.

JInst yCTOMYMBOrO MOJIOKEHUSI camoJieTa Ha 3eMjle HEOOXOAMMBbI MUHHUMYM TpU
OIIOPBI.

Cxembl pPasMCIICHUs OIIOP IIAaCCH
LL.T.

. camMmoneTa

+ =T,

PI/IC. 1 OCHOBHBIC THUIIBI IIACCH:

uT.

1 — mepenHss onopa; 2 — TJIaBHBIE OTOPHI; 3 — 3aIHAS Onopa; 4 — MOAKPHUTHHBIC
OTIOPBI

B 3aBUCHMMOCTH OT pacMOJIOKEHHUSI OMOpP INACCH OTHOCUTEIILHO IICHTPA TSHKECTH
camoJjieTa pa3nyaroT CIEAYIONMe OCHOBHBIE CXEMBI: a) C IMepeaHeil omopoii, 0) c
XBOCTOBOM OTIOPO# ¥ B) BEJIOCUTIETHOTO THMA (puc. 1).
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Cxema maccu M ee mapameTpbl ONPENEISIOT XapaKTePUCTHKUA YCTOWYMBOCTH M
YIIPaBISIEMOCTH CaMOJIETA [IPU €T0 IBU>)KEHUU 110 TPYHTY, BIUSIOT HAa HATPYKEHUE OTIOP.

TpexonopHast cxema IIacCu C MEPEIHEN ONOPO XapaKTepU3yeTCcsl HAIMYUEM JABYX
OCHOBHBIX OIOP, PACTIONOXKEHHBIX HECKOJIBKO 0331 LIEHTPA TSHKECTH, M OJHOU MEPEAHEN,
BBIHECCHHOM Ha 3HAYMTENIBHOE PACCTOSIHUE BIEPE] OT LIEHTpa TSHKECTH camodieTa. Takas
cXeMma IMpHUIIJIa Ha CMEHY CXEME IIACCH ¢ XBOCTOBOM OMIOPOH.

TpexomnopHas cxema maccu ¢ XBOCTOBOM OMOPOM B HACTOSIIEE BPEMs IPUMEHSIETCS
PENKO, B OCHOBHOM Ha JIETKUX YYE€OHBIX U BCIIOMOI'ATEJIbHBIX CAMOJIETAX.

[IpumensieTcsa Takke BeJlocuneaHas (IByXonopHasi) cCXxema IIaccu.

Ha coBpemenHbIx camonerax HauOosblliee pacHpOCTpaHEHUE TOIydHIIa
TPEXOIMOpPHAsl CXeMa IIacCH ¢ nepenHeid omnopoil. OOBACHSETCS 3TO CIEAYIOIINM:
HOCOBasi CTOMKa MpPEJOXpaHSAET CaMOJEeT OT KallOTUPOBAaHMS, YTO MO3BOJIIET Ooiee
SHEPIUYHO 3aTOPMAXKHUBATH KOJIECA; MPEAOTBPAIIACTCS «KO3JIEHHE» CaMoJeTa, T.K.
LHEHTP TSKECTU PACIOJIAraeTcsl BIEPEAN OCHOBHBIX KOJEC, U MPHU yJIape OCHOBHBIMU
croiikamu o BIIII npu nocanke yron araku u KodQPUIIMEHT MOABEMHON CHIIBI KpbLia
(Cy) yMEHBIIAKOTCA.

Kpome »3TOro ropu3oHTalbHOE TMOJOXKEHUE OCH (ro3ensbka oOecreynBaeT
XOpOIIMA 0030p IKHUMAXy, CO3AET yAOOCTBA ISl MACCAXKUPOB, OOJEr4aeT 3arpy3Ky
caMoJIeTa TSDKENBIMA Tpy3aMH, IO3BOJSET pa3MellaTh pEaKTUBHBbIE JABUTATENN
TOPU30HTAJIBHO, MPU 3TOM ra30oBasl CTPys HE pa3pyllaeT a’poApoMa, 0OecleurBacT
CaMoJIETy XOPOILIYIO0 YCTOWYMBOCTh IIPH Mpodere u pazoere.

Bwmecre ¢ TeM, cxema Iaccu ¢ MepemHer OIopo UMEET U HEOCTATKH: CI0AKHOCTh
NIEPEIBIKCHUS TI0 MATKOMY M BSI3KOMY TPYHTY, T.K. «3apbIBAOTCS» KOJeca NEepeIHen
OIOpBI; OOJIBIIIAsk OMACHOCTD MPH MOCAIKE C TOBPEXKIECHHOM IIEpeHEN OMOPOH.

OCHOBHBIE TEOMETPUYECKHE ITAPAMETPBI TPEXOIOPHOTO IIACCH C ITEPEIHEN OITOPOK
(puc. 2) — oT0 TpomonbHas 0a3a, KoJies, BBHICOTA IIACCH, BBIHOC OCHOBHBIX OIOP
OTHOCHUTEJIBHO LEHTpPA TSDKECTH, A TAKXKE YIJbl: IOCAJOYHBIA (Yrojd MEXIy
MTOBEPXHOCTBIO 3€MJIM M KacaTeJIbHOM K 3aHel YacTu (ro3eisKa, HCXOISIIeH U3 TOUKH
CONPUKOCHOBEHHMSI KOJIEC OCHOBHBIX ONOP M TPYHTA), YToJl BHIHOCA OCHOBHBIX — OMOp.
[Tpumepom camoneToB MOXKHO Ha3BaTh Ty-154 u Boeing 747.

BOABIIMHCTBO MEPEYMCIIEHHBIX MapaMeTpOB CBS3aHbl MEXAy co0oil. C 1enbro
YMEHBUIEHUSI BeCa CTOEK >KEJIaTeIbHO MMETh HEOOJNBIIYI0 BbICOTY mmaccu. OHaKo
yTOOBI 00ECIIEYNTh NOCAI0YHBIN YTOJl aTaKU, BBICOTY CTOEK MPUXOIUTCS YBEIUYUBATh.
[TocagouHblil yron BEIOMpPAETCS U3 YCIOBUS, YTOOBI IPH MOCAAKE CAMOJIET HE KacaJcs
TPYHTa XBOCTOBOM YacThiO (hro3eisiKa.
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OCHOBHBIE TEOMETPUUYECKHUE Pa3MEPhI IIACCU

Puc. 2. ITapameTpbl TpEXONOPHOTO IIACCH C HOCOBBIM KOJIECOM

VYo BhIHOCA MIACCU JTOJKEH OBITh OOJIBIIE MOCAJ0YHOTO YIIIa, ISl TOTO YTO- OBl
IIPU NTOCAJKE MPEIOTBPATUTH OMTPOKU/IBIBAHUE CAMOJIETA HA XBOCTOBYIO YacCTh.

BBIHOC OCHOBHBIX OMOP MIaCCH OTHOCUTENBHO IIEHTPA TSHKECTH OOBIYHO COCTABIISET
10—12 % ot 6a3sbI maccH, 4TO BIUSIET HA paclpe/iesieHne Harpy3Ku MEKTy OIIOPaMH.

Koues maccu BivsgeT Ha XapaKTEpUCTUKU MOMEPEYHON YCTOMYMBOCTH, a TAKXKE Ha
YIPaBISIEMOCTh CaMOJIETa IPH IBUKEHUU T10 TPYHTY.

Benocunennas cxema Iiaccu XapakTepU3yeTcs HaJIMYMEM JIBYX OCHOBHBIX OIIOD,
PaCIoOJIOKEHHBIX 1O/ (Pro3essHKeM, U JIBYX MOJKPBUILHBIX CTOEK, OCHOBHOE Ha3HAUYCHHE
KOTOPBIX — MPEAOXPAHUTH CAMOJIET OT OMPOKHUIBIBAHUS HA KPBLIO.

Benocunennas cxema 1maccu — BeIHYKJIeHHas: cxeMa. [lepexo k Heil 00ycloBiieH
TPYAHOCTSIMU pa3MEIIEHUs] OMOp Ha KpbUIe, OCOOEHHO Ha OOJIBIIMX camMoJjieTax C
BBICOKOPACIIOJIOKEHHBIM KPBUIOM, Y KOTOPBIX JJIMHA CTOEK IMPHU PACIOJIOKEHUU O]
KPBLUIOM MOXET IOCTHTaTh 3—4 M u OoJee.

[Ipu BenocureqHOW cxeMe IacCH W3-3a CPABHUTEIBHO OOJIBIION HArpy3kd Ha
MEPEHIOI0 OTOpY OTPHIB €€ Ha B3yeTe 3aTpynHsercs. [ns oOnerdeHus B3ieTa B
KOHCTPYKITMIO IIACCH BKIIIOUAIOT MEXAHU3M «B3bIOJMBAHUS TEPEAHEH OMOPHI WU
«TpUcCeaHus» 3aHel onopsl. B3mp10BaHNe yBEIMYMBAET YOl aTaku Kpbljia Ha 2—
4%, Gnmarogaps yeMy yBEIMYMBAETCS MOAbEMHAs CUia. JIOIOIHUTEIBHBIE MEXAHU3MEI
(«B3pIONMBAHUSA», YOOPKM ¥  BBIMyCKa TOJIKPBUIBHBIX CTOEK)  YCIOXKHSIOT
KOHCTPYKIIUIO IIIACCH ¥ TTOHIKAIOT YPOBEHb 0€30MacHOCTH 1oieToB. [1ogobHag cxema
NMO3BONSIET OOCTUYb BbICOKMX MOKa3aTenen aspoamMHaMmnkun Kpbina. B Ty xxe ouepefb
BO3HMKAKT CNOXHOCTU C TEXHWUKOM TMPU3EMIIEHUS U PACMONOXEHUS OPYXKMS.
[IpuMepamu Taknx camosneToB aBnsoTcs Ak-25, Boeing B-47, Lockheed U-2.

MHOroonopHbele CXe€Mbl IIACCH (puc. 3) (aKTH4EeCKH COOTBETCTBYIOT
TPEXOMOPHOM CXEME C MEPEAHEN ONOPOM U MPUMEHSAIOTCS HAa CAMOJIETAX MOBBIIIEHHOU
MPOXOJUMOCTH Y Ha TSDKEJIBIX caMoJieTaX, KOTOpbIEe TPeOYIOT OOJBIIOTO KOJWYECTBA
KoJiec. MHOTOOIMOPHOE IacCH MPUMEHSIETCS Ha caMoJjieTax ¢ OOJIBIION B3JETHOU
Maccoi. JIaHHBIN THIT IIACCH TMO3BOJISIET PABHOMEPHO paclpe/ieuTh BEC caMoJieTa Ha
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BIIII, uto MO3BOJISIET CHU3UTH CTEIIEHb YPOHA Iojoce. B 310N cxeme criepenu MOryT
CTOSITh JIB€ U OOJIee CTOMKU, HO 3TO CHU)KAeT MaHEBPEHHOCTh MAaIIMHbI Ha 3emuie. J{is
IIOBBILICHUSI MAaHEBPEHHOCTH B MHOI'OOIIOPHBIX alliaparax OCHOBHBIE OIIOPBI TAKKE
MOT'YT yIPABIATHCS, KAK U HOCOBBIE. [ [puMepaMu MHOIOCTOEUHBIX CaMOJIETOB SIBIIAECTCS
Nn-76, «bounr-747».

Ock
caMonerta

Puc. 3. MuoroonopHoe maccu

§ 2. OcHOBHBIC KOHCTPYKTHBHBbIE 0COOCHHOCTH CTOCK IIACCH

B 3aBHcHMOCTH OT Ha3HAYEHUs, XapaKTepa Harpy>KeHHs U BIMOJIHAEMON pabOThI
Pa3IMYaIOT CIEAYIOMINE OCHOBHBIE AJIEMEHTHI CTOWKH: CUJIOBBIE JIEMEHTBI, DJIEMEHTHI
KMHEMATHUKHU U YIIPABJIEHUsI, AMOPTU3UPYIOLIME YCTPOUCTBA.

AMOPTHU3UPYIOIINE YCTPONUCTBA (AMOPTU3ALIMOHHBIE CTOMKHU, THEBMAaTUKH KOJIEC,
racUTeI KoJeOaHui U T.11.) MOTJIOMIAI0T U PaCCEUBAIOT SHEPTHUIO YIAPOB CaMOJIETA O
36MJII0, YMEHBIIAIOT JEHUCTBYIOLIME HArpy3kKM M IPENATCTBYIOT BO3HUKHOBEHUIO
KoJie0aHUM MpU MOCaAKEe U IBUKEHUU 110 3eMIIE.

KOHCTpYKTHBHO-CHIJIOBBIE CXEMBI CTOEK HIACCH

] =

Puc. 4. Tumbl cTOeK: a — TeJIeCKOMUYecKas; 0 — pblUa)KHast;, B — MOy phIYaKHAs

Teneckonuueckue crToiiku (puc. 4, a) YCTaHABIMBAIOT Ha CaMmoJeTax,
AKCIUTYyaTUPYEMBIX Ha OETOHHBIX U XOPOIIIO yKaTaHHBIX TPyHTOBBIX BIIII, T.k. Takas
CTOMKA TJI0XO BOCIIPUHUMAET IIPOJIO0JIbHBIE U OOKOBBIE CHIIBI.

VY cToek ¢ peiYakHOM MoABECKON Koyiec (cM. puc. 4, 6) HArpy3KH ¢ KOJIEC Ha MITOK
aMOpTH3aTOpa MEpelaloTCs Yepe3 MPOMEKYTOUHBIN IMOABIKHBIM 3JIEMEHT — phIyar.
Takast cTolika MOXXET aMOpPTHU3UPOBATh HE TOJIbKO BEPTHUKAJIbHBIE, HO U MEpPEIHUE
yaapsl. Ilpu 3TOM amopTH3aTOp CTOMKM paboTaeT TOJBKO Ha cxaThe (pacTsLKEHUue).
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OrcyTcTBUE CcuI mOpwkKaTusg OyKC W CHJ 3aKJIMHUBAHUA INTOKAa OOecredynBaeT
OJlaronpusATHbBIE YCIOBUS I pabOThl YIUIOTHEHUN amopTu3aTopa. [loatoMy naBneHue

3apAAKM aMOpTH3aToOpa B 3TOM CXEME MOKET cocTaBiaATh a0 100 KFC/CM2 u Oonee

npotuB 30—40 Krc/CM2 B TEJIECKONMYECKUX CTOMKaX. EJNMHCTBEHHBIM HEIOCTAaTOK
PBIYaKHBIX CTOEK — OHHU TSKEJEE TEIECKOMMYECKUX.

[TonyppluaxkHsle CcTOMKM (cM. puc. 4, 6) Jerdye pbIYAKHBIX, HO TsKENee
TEJIECKOMUYECKUX. B TO ke BpeMs OHU HETI0X0 paboTaroT Ha BOCIIPHUATHE MPOAOTIBHBIX
CHJI, HO IIJJI0XO Ha OOKOBBIE.

K nononHuTENbHBIM OMOpaM OTHOCSTCS NPEAOXPAHUTENBHBIE XBOCTOBBIE ONOPHI
CaMOJICTOB C NepeAHEd CTOMKOM IIacCH, IPEAOTBPAIlAIONIME I1€PEBOPAYUBAHUE

CaMOJICTA Ha XBOCT ITPpHU HAPYIICHHUHN ICHTPOBKU.

JIBIZKHOE IaccH

JIBDKHOE 11acCcu CIyKHUT ISl TOCAJIKU JIETATEJIbHBIX alrapaToB Ha CHEr. JIaHHBIN THUII
HCTIOJIB3YETCS Ha CaMOJIETaX CHEMaJIbHOTO Ha3HAYEHM S, KaK MTPABUJIO, 3TO MAIIUHBI C
HeOoubIoNi Macco. [lapaiieTbHO ¢ JaHHBIM THIIOM MOTYT MCTIOJIb30BaThCS M KOJeca.

§3. Cucrembl yOOPKH U BBIILYCKA IIACCH

CocraBisilomue 4acTH MACCH CaMoJIeTa

o AMOpPTHU3ALIMOHHBIE CTOMKM 00€eCeunBaloT MJIaBHOCTh X0Jla caMoJjieTa pu nodere u
pasrone. OCHOBHOM 3aAayveil sIBJSETCS ralleHHE yAapoB B MOMEHT NpU3eMIICHUS. B
OCHOBE CHCTEME HCIOJIb3YeTCSl a30TO-MAaCSHBIA THUIl aMOPTU3aTOPOB, (PYHKIIHIO
NPYXUHBI BBIMOJHAET a30T MOJ JAaBieHHeM. s cTaOuiau3aluu HCIONb3YIOTCS
nemmepsl.

o Koueca, ycTaHOBIIEHHBIE Ha CamoOJIEThl, MOTYT OTJIMYATbCA IO TUIy U pa3Mepy.
Konecuble OapaOaHbl H3rOTOBISIOTCS M3 KayeCTBEHHBIX CIUIaBOB MarHus. B
OTEUECTBEHHBIX aIlllapaTax WX OKpalluBaiu B 3eleHbld 1BeT. COBpEMEHHBIE
camMoJIeThl OCHAIIEHbl KOJecaMM IHEBMaTH4ecKoro Tuma ©6e3 kamep. OHH
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3aIOJIHAOTCS a30TOM WM BO3ayXoM. IIIuHbBI KOJec HE UMEIOT PUCYHKA ITPOTEKTOPA,

KpOMe€ TIPOJIOIBHBIX BOAOOTBOIAIMINX KaHABOK. C MOMOIIBIO UX TakkKe (PUKCUPYETCs

CTEINEeHb M3HOCA pe3uHbl. Pa3pe3 MmMHBI UMEET OKPYIIyr (GopMy, YTO IMO3BOJISIET

JOCTUYbh MAKCUMAIBHOT'O KOHTAKTA C MOJIOTHOM.

o [IIHEeBMaTHKU CaMOJIETOB OCHAILAKOTCS KOJIOJIOYHBIMU WJIM JUCKOBBIMU TOPMO3aMH.
[IpuBox TOPMO30B MOXKET OBITh DIJICKTPUUECKHUM, ITHEBMATHYCCKUM  WJIU
rugpaBiarndeckuM. C MOMOIIBIO JAHHOM CUCTEMBI COKpaIlaeTcs JJIMHA ITpodera mociie
nocanku. JleratenpHble — ammapatbl ¢ OOJBIIOM  Maccoil  OCHAIIAIOTCS
MHOTOJIUCKOBBIMM ~ CHUCT€MaMH, I8 MOBBIMIEHUS  UX  3(PPEKTUBHOCTU
YCTaHABJIMBAETCS CUCTEMA OXJIAKICHUSI TPUHYAUTEIHHOTO THUIIA.

o Ilaccu umeeT HAOOP TAT, MIAPHUPOB U PACKOCOB, KOTOPHIE MO3BOJISIOT OCYIIECTBISATh
KperieHue, YOOPKY U BBIITYCK.

['1aBHBIC CTOMKHM IIACCH Ha JIETKHUX caMmoJieTaX OOBIYHO YOHUpAIOTCS B KPBLIO WIIU
YaCTUYHO B KPBUIO U B (pr03EJI51K, a Ha TSHKEIIBIX CaMoJIeTaX — B CIICIMATbHBIC TOHI0JIbI
Ha Kpbuie win B grozerspk (puc. 5). [lepeanue cToiiku yOuparoTcs B HOCOBYIO YacTh
dbro3ernsoka.

CxeMbl yOOPKH OCHOBHBIX OTMIOP IIACCH

Puc. 6.5. OcHOBHBIE CX€MbI YOOPKH IJIaBHBIX CTOEK IIACCH:

a— KoJsieca youparorcst B (Dro3emsiK, I1aBHbIE CTOMKU KPEnsTCs K KpbUly; O — accu
yOupaeTcs B KpbUIO; B — IIIaCCH YOUpaeTcs B (Pro3essik

YOuparTcsi CTOMKUA BpallleHUEM MX B OCHOBHOM OTHOCHUTEIBHO OJHOM OCHU U PEAKO
OTHOCHUTEJIBHO JBYX ocel (yOopka ¢ pazBopoTom). KojecHble TENEKKH MPAKTUYECKU
BCErJla MpU yOUpaHUU MTOBOPAYMBAIOTCS OTHOCUTEIHHO CTOMKH TaK, YTOOBI B yOpaHHOM
MOJIO’KEHUH 3aHUMAaTh HAUMEHBIITUN 00bEM.

Ha 0GonblIMHCTBE CamOJEeTOB MEpEeIHUE CTOMKHU YOMpArOTCs TBUKEHHUEM BBEPX —
BIiepe]] (MpOTUB MOTOKA), peke BBEpX — Hazax (puc. 6). B aBapuiiHoMm citydae crnoco0
BBEpX — BHepen oOecrneurBaeT BBHIMTYCK MEpeaHel CTOWKH MO IeHCTBUEM €€ Beca U
HaOerarmiero NoToka Bo3ayxa. B kpallHUX mosiokeHusiX (yOpaHHOM M BBIMYILIEHHOM)
CTOMKHM JOJKHBI JKECTKO (DMKCUPOBATHCS MJIA MPEAOTBPALICHUS CKIaAbIBAaHUS MPU
JBWKEHMHM CaMOJIETa II0 adpOAPOMY HIIM CaMOIPOU3BOJIBHOIO BBIAJAHUS CTOEK IIPU
JIEVCTBUU NIEPETPY30K B IOJIETE.
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CxeMmbl yOOpKHU NepeHEe OMophl 11acCu

Puc. 6. OcHOBHBIE CXEMBI YOOPKH MEPEIHEN CTOMKH IIACCH: a — TPOTHUB M0JeTa; O — 1o
HOJIETY

YOopka W BBINYCK IIACCH MPOU3BOAATCS C IIOMOIIBIO  THAPOIPHUBOIOB.
KomanaHblil CUTHAN yIIPABICHUS! BBOJIUTCA B CUCTEMY DKHMIIAKEM C ITIOMOIIBIO pblyara
yIIpaBlI€HUs IIaccu. B mepByro odepenb OTKPBIBAIOTCS 3aMKH CTBOPOK, 3aT€EM CaMU
ctBopku. Ilocne »3Toro cpabGaThiBalOT 3aMKM yOpaHHOTO (MJIM BBIMYIIEHHOTO)
MIOJIOKEHUSI CTOEK M MJET Ipouecc Bblycka (min yoopku) ctoek. Ilocne duxcanmn
CTOEK B BBIYIIEHHOM (UM YOpaHHOM) MOJIOKEHUH 3aKpbIBalOTCs CTBOpKU. Ha cityuaii
0TKa3a OCHOBHOM CHCTEMBbI BBIIIyCKa IIACCH CaMOJIEThI, KaK MpaBUJIO, 00OpYIyrOTCS
CHCTEMOM JJIsl aBapUIIHOTO (MEXaHMYECKOIo) BbINYCKa IIACCH C MOMOIIBIO PYYHOIO
OTKPBITHSA 3aMKOB CTBOPOK M 3aMKOB YOPAHHOIO MOJIOKEHHUS IACCH.

JInst KOHTpOJst (PUKCUPOBAHHBIX MOJOXKEHUH CTOMKM B KaOWHE YCTaHOBJIEHA
CBETOBAsl DJIEKTPUYECKAs CUTHAIM3ALMSA M MEXAHWYECKHE YKa3aTellM Ha KpbUIE M
¢rozemspke. CBeTOBasi CUTHAIM3AIMS OCYIIECTBIAETCS  3€JE€HBIMHM W KPACHBIMU
CBETOCUTHAJIM3aTOPAMH, PACIIONOKEHHBIMU Ha CBETOCUTHAJIBHOM Ta0JI10.

[Ipy 3aKpBITBIX 3aMKax BBITYLIEHHOI'O IOJOKEHUS IACCH HA CBETOCUTHAIBHOM
TabJIO0 TOPAT 3€J€HbIe CBETOCUTHAIN3ATOPbl. B MOMEHT BbINTyCKa WJIM YOOPKH IIaccH
rOpAT KpacHbIE CBETOCUTHAIN3ATOPbI, KOTOPBIE TACHYT IIPU IIOCTAHOBKE OIIOP HA 3aMKH
yOpaHHOTO WJIM BBIMYIIEHHOTO MOJIOKEHUS M TPU 3aKPBITBIX 3aMKax CTBOpOK. B
yOpaHHOM TOJIOKEHHUHU 1ACCH M TIPU 3aKPBITHIX CTBOPKAX HUYETo HE JOJKHO TOPETh.
Jlis TpOBEpPKM CBETOCUTHAIU3ATOPOB (M OJHOBPEMEHHO CHUPEHBI HEBBIMYIIEHHOTO
MOJIO’KEHUSI IIACCH) Ha CBETOCUTHAJIBHOM Ta0Jio MMeeTcs KHomka. MexaHuyeckue
yKa3aTeju OCHOBHBIX OIOpP IIACCH PACIOJIOKEHBI Ha KOHCOJAX KPbLIA, MEXaHUYECKUN
yKazaTellb MOJOKEHUs MepeHed Omopbl — Ha CpelHEM IyJbTe B KaOMHE JKUIaxka.
Kpome Toro, camosnersl 000pyAylOTCS CUTHAIM3aLMEd O HEOOXOAMMOCTH BBIITYyCKa
11accH, Npeaynpexaaroneil SKunax nepes Nocaakou, yTo maccu yopaHo.

Cucrema umeeT OJOKUPOBKY, UCKITIOUYAIOIIYIO0 BO3MOKHOCTh YOOPKH I11aCCH Ha 3eMIIE.
Ecniu Oyner oTMedeHa MNPOTUBOPEUMBAS CUTHAJIM3AIMUS TOJOXKEHUS IIAcCh Ha
MHEMOUHAMKATOPE U CBETOCUTHAJIBLHOM TabJI0 WJIM HECOOTBETCTBUE CUTHAIU3ALUU
MOJIOKEHUIO OPTaHOB YIIPABJIEHUS IIACCH, [0 COBOKYITHOCTH MH(OpMAIIUU HEOOXOUMO
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BbISIBUTh HCTHHHOC ITOJIOXKCHHUC IMACCH U ,HCﬁCTBOBaTB B COOTBCTCTBUHU C CI/ITyaHI/Ieﬁ.
HpI/I H€O6XOI[I/IMOCTI/I HCTHHHOC ITOJIOKCHUC HIACCH OMMPCACIIAACTCA BU3YaJIbHO.

§ 4. Topmo3Hasi cucrema accu.

TopMo3Has cucTema IpelHa3Ha4YeHa JJisi TOPMOXKEHHUS Ha PYJICHHH, Mpodere u
CTOSIHKEe camoJieta. BennunHa xkoddduumenta TpeHHs MEXKAYy KOJIECOM H
MMOBEPXHOCTHIO a3pOAPOMA 3aBUCUT OT BUJIA U COCTOsAHUS MOKphITUA BIIII, cocrosanus
ITHEBMATHKa, CKOPOCTH IBMKEHUS CAMOJIETa W, KPOME TOro, OT MHPOCKAJIb3bIBAHUS
KOJIECA OTHOCUTEIBHO MOBEPXHOCTH MOJOCHl. C yBEIWYEHUEM MIaBICHUS 3apsJIKH
[IHEBMAaTHKa M CKOPOCTH JBW)XXEHUSA, IpU YyBIaKHeHMH noBepxHocTH BIIII
K03 uimeHT TpeHus: yMeHbiaeTcs. OH yMEHbBIIAETCS TAKXKe U M0 MEPE yBEIMUCHUS
u3Hoca mnHeBMatuka. Ecnm wm3Hoc mpotektopa coctaBisier 90 %, To B ciydae
TOPMOXEHUSI 10 MOKpOH mosioce kodpduinment tpeHus nanaer Ha 2040 % (tem

Oospiie, 4eM OOJbIIE CKOPOCTh JBHXKEHHUS). [Ipockaib3blBaHHE XapaKTepU3YIOT
OTHOCUTEIHLHOU BEJIUUMHOM

rac Mt H Og — YIVIOBad CKOPOCTDL BpalllCHHA KOJICCa IIPH TOPMOMKCHHH H IIPH CBO-

OOIHOM KaveHHH.

Eciu mpockane3biBaHHE OTCYTCTBYET, KOX(GGUIMEHT TpeHus Oim3ok K Hymo. C
YBEJIMYECHHEM MPOCKAIb3bIBaHUS OH OBICTPO Bo3pacTaeT, U npu s = 0,15-0,30 qocturaer
MaKCUMyMa, a 3aTeM najaaet (puc. 6.8). HeBpaiaroreecs koseco (s =1) qBuraercst 1030mM
¢ ko3¢ dunmentom TpeHus Ha 25-30 % MeHbIIe MaKCUMaJIbHOIO 3HadyeHus. JljmHa
npodera mpu TOM YBEITMUUBAETCS, POTEKTOP U KOPJI THEBMATHUKA

OBICTPO HMCTHPAIOTCS, CPOK CIIY>KObI €r0 PE3KO COKpAIllaeTcsi, BOBHUKAET OMACHOCTDH
paspyllieHus U cpbiBa MHEBMAaTHKa. [locieqHee MOXKET MPUBECTH K PE3KOMY Pa3BOPOTY
caMoJjieTa B CTOPOHY pa3pyIIeHHOTO THEBMATHKa U BBIKATHIBAHUIO 3aMPEIEIIbI TTOJIOCHI.

b

s

05

025 /
/

'

T

Puc. 8. 3aBucumoctsb ko3 PuItneHTa TpeHus OT MPOCKATb3bIBAaHUS KOJIEC.
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Ha nerxmx HECKOPOCTHEIX CaMOJICTax IIPUMCHAIOTCA KOJIECa C KOJOJOYHBIMHU U
KaMCpHBIMHU TOPMO3aMH, PA3BHUBAIOIINC HeOOoIbIIIIe TOPMO3HBIC MOMCHTBI. Ha tsoxenbix
CaMOJICTax IIPHUMCEHAIOTCA KOJIECA C JUCKOBBIMU I'MAPABIMYCCKHUMHU TOPMO3aMU.

Cxema pa6OTbI JHUCKOBOI'O TOPMO3a
— ;
: 4 :

Puc. 9. Cxema 1MCKOBOTO TOpMO3a:

1 — xopmyc TopMo3a; 2 — HOKMMHOM JIMCK; 3 — MopIieHb; 4 — 6apabaH koseca; 5 —
METaJIJIOKe- paMUYECKHE JTUCKH; 6 — OMMEeTaUTMICCKUE TUCKU; 7 — IIUIHILIBL.

TopMO3HOI MOMEHT CO31AE€TCS CUIIAMU TPEHUS MEXAY TUCKAMU MPU UX MPUKATUU
apyr K gapyry. llpwxumarorcss [OUCKA IpU  IIOMOIIM CHJIOBBIX LWJIMHIPOB,
PACIOJIOKEHHBIX MO OKPYKHOCTH HEIOABMYKHOM 4acCTH KOJIECA, B KOTOPBIE IMOJAETCS
JIaBJICHUE KUIKOCTU U3 CUCTEMbI TOPMOXKEHHUS Koiiec. [Ipu yMeHblIeHNH JaBJICHUS B
MIPUKUMHOM YCTPOUCTBE IUCKHU PACXOIATCA M0 LUIALAM C IOMOIIBIO PsiJia BO3BPATHBIX
IIPYKHH, PACIIOJIOKEHHBIX MEX/y CUJIOBBIMU LUMIMHAPAMU. VI3HOC TOPMO3HBIX HCKOB
oTpesieNisieTcsl 0 MEXaHWu4YecKoMy ykazarento. [Ipu pabore Topmo3a aBTOMAaTHYECKH
MOJIIEP>KUBACTCS MMOCTOSHCTBO 3a30pa B 33IaHHBIX MPEIEIIAX B NTAKETE JUCKOB.

Ha coBpemeHHBIX KoJiecax MJIsi UCKJIIOYECHHUS TMPOCKAIb3bIBAHUS TMOKPBIIIKH
MIPUMEHSIOT aBTOMAaTUYECKOE PETYIMPOBAHUE TOPMO3ZHOIO MOMEHTA HA  MIPEJEIIE
«r03ay.

B cnyudae, xorga B mporecce TOpMOKEHUS KOJECO BCTYNAET B 103, aHTUIO30BbIN
ABTOMAT YMEHBIIAET JABJICHUE B TOPMO3aX, OCYIIECTBIIAS PACTOPMAKMUBAHUE KOJIEC.
[Ipu »o>TOM oOecneyuBaeTCss MHUHUMAIBHBIM HW3HOC KOJEC, MaKCHUMaJbHBIN
KOdDPUIIMEHT TpeHHUs MeEXIy KOJIECOM M TIOBEPXHOCTHIO a’pojapoMa W,
COOTBETCTBEHHO, MUHUMAaJIbHAS JUTMHA Mpobera.

Bce TopmosHple Koieca 00OpPYIYIOTCS  CHUTHAIM3AaTOPAMU  TPEBBIMICHUS
NpEeAEcAbHBIX TEMIEPATyp — TEPMOCBUACTEISIMHU, BBIILIABIAIOIMIMMUCI  IPU
temnepatype 120-130°C.

[Ipwu BeIIIABIEHUN OJHOTO WIH IBYX TEPMOCBUAETENICH BU3YAIBHO OCMAaTPUBAIOT
Oopra Kojieca W UIMHBI, TOPMO3 IO JOCTYHNHBIM MecTaMm. I[Ipu oTCyTCTBUM
TTOBPEXKICHUN KOJIECO JIOMYCKAETCS K NaIbHENIEH dKcIutyaTtauuu. [Ipu BeltuiaBieHun
TpeX TEPMOCBHJICTENICH OJHOBPEMEHHO Ha OJHOM KoJiece muHa Opakyertcs. [lluna u
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TOpPMO3 KoOJjieca TIIATEJIBHO OCMATPUBAIOTCS, M3YYarOTCs yCIoBHUsS mocanku. [lpum
yIOBJIETBOPUTEILHOM COCTOSTHIH KOJIECO IOy CKAeTCs K JATbHEHUINEH IKCIUTy aTall|H.
[Ip BTOpUYHOM BBHITUIABIICHUU TPEX TEPMOCBHUICTENCH OJHOBPEMEHHO KOJECO H
IIMHA OPaKyIOTCS, TOPMO3 HAMPABIISACTCSI B PEMOHT.
CucreMbl TOPMOKEHHS KOJIEC 00ECTIEYNBAIOT:
» HaJle)KHOE TOPMOXKEHUE KOJIEC TPU CTOSIHKE, PYyJICHUH, MAaHEBPHUPOBAHWH,
npo0ere, MpepBaHHOM B3JIeTe, OYKCHPOBKE U IEepe]] CTParuBaHUEM;
» BO3MOYKHOCTH OJTHOBPEMEHHOTO, a Takke JU(PPEepeHITTPOBAHHOTO
TOPMOKCHHUS KOJIEC OCHOBHBIX OTIOP IIACCH;
» 3aTOpMaXKMBaHHUE KOJIEC BCEX OTOP MIACCH TOCIIE OTPHIBA;
» (pUKCUPOBAHHOE TOPMOYKCHHE CaMOJIeTa Ha CTOSTHKE.
[IpemycmaTtpuBaroTCs Mephl, HCKIIOYAIOIINE BO3MOXKHOCTD MOCAIKH caMoJieTa
C 3aTOPMOKEHHBIMH KOJIECaAMH.

TopMo3a K0JIeC OCHOBHBIX OIOpP IIACCH UMEIOT BO3AYIIHOE MPUHYIUTEIHLHOE
oXJIaKJICHHE. BEHTUIIATOPBI CUCTEMBI OXJIAXJCHUSI CMOHTHUPOBAHBI B OCSX KOJIEC.
BxiitoueHre U BBIKJIIOYEHHUE BEHTUISITOPOB MPOU3BOJUTCS aBTOMATUYECKH, a TIPHU
HEO0OXOJIMMOCTH BPYUYHYIO.

VYipaBiieHHE OCHOBHOM CHCTEMOM TOPMOXKEHHUSA OCYLIECTBICTCS IENAIIAMH,
YCTaHOBJICHHBIMU B KaOMHE dKuUnaxa. [ [unoT, oTKIoHAs negany, yepes3 nepeaaromuii
MEXaHU3M BO3JCUCTBYET HA PEAYKIMOHHBIE KIIANIAHbl, KOTOPBIE IPU HAKATUU
TOPMO3HOW TIE€JaTd Ha TOJHBIA XOJ OOECMEUMBAIOT BO3MOXKHOE MAaKCHMAIBbHOE
JABJICHUE B TOpPMO3ax. i1 MOBBIIEHUS MaHEBPEHHOCTH Ha PYJICHHH YIIPABJICHHE
obecrieunBacT Kak OJHOBPEMEHHOE, TAK M pa3AeiIbHOE TOPMOXKEHUE KOJIEC JIEBOU U
IIPaBOM OCHOBHBIX OIIOP.

JIucKkoBBIE TOpPMO3a COCTOSAT W3 Habopa AUCKOB (puc. 9), moodepenHo
COEIMHEHHBIX (Yepe3 0JIMH) ¢ OapabaHOM KoJieca U BPAIIAIOIINXCSI BMECTE C HUM,
Y JIMCKOB, 3aKPETJICHHBIX HETIOJBMYKHO HAa OCH KoJeca.

KOHTPO/Ib TeMnepaTypbi TOpMO308

§ 5. Cucrema noBopoTa KoJsec nepeaHei onopbl

Cucrema mnoBOpOTa KoOJIEC TEpEAHEH ONOphl MpEJHA3HAYEHA [UIsl BBINOJHEHUS
Pa3BOpPOTOB HA PYJIEHUH U BbLAEPKMBaHWUU HanpasiieHus Ha BIIII Ha B3neTe u nmocanke,
a Takxke oOecreunBaeT AeMipupoBaHue KojeOaHuil (TUNa «IIMMMI) KOJIEC MepeHen
OTIOPBI B PeKUME CBOOOTHOTO OPUEHTUPOBAHMSL.
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Cucrema yrnpapiieHUs1 TOBOPOTOM KOJIEC — TUJIPOMEXAHUYECKAsI, MOKET padoTaTh
B OJHOM M3 JABYX PEXKHUMOB: B PYJEKHOM WIHM B3JETHO-NMOCano4YHOM. Ha pynenun
yHpaBJeHHE TOBOPOTOM BBIMOIHIETCS PYKOSITKaMHu, a Ha pa3dere u npodere — negaisiMu
HOXKHOTO yrpasieHus. [Ipu BHIKIIFOUEHHON cucTeMe Kojeca CBOOOIHO OPUEHTUPYIOTCS
npu OYKCHpPOBKE camoisieTa 1o pyJexkHon gopoxkke (BIIII). poccenupoBanue
MEPETEKAIoMe  JKUJIKOCTH  MEXAY  IMOJOCTMU  PYJIEBBIX  MPEJOTBpAlIAcT
BO3HMKHOBEHHE KoyiebaHui koisec. llmmuuampos. Cuctema ympaBieHHs MOBOPOTOM
KOJIEC TIEPEIHEN OINOpPbl COCTOUT W3 MEXAHWYECKOW NPOBOAKHU  YIIPABICHUSA
pacnpenenuTeNbHO-AeMII(DUPYIONTUMH  MEXaHU3MaMH, THUIPABIMYECKUX PYJIEBBIX
MEXaHU3MOB U MEXaHWYECKOH oOpaTHOM cBsi3u (puc.10).

sls] (ole

Puc. 10. Yopasnenue nepeaneit onopou

III. 3axkarouumenovnasn ywacmo

Hpeno;[aBaTenL HAaIlOMHMHACT TEMY, qu6HBIC OCJIn MW BOIIPOCHI 3aHATHUA OTMCYACT
IMMOJIOKUTCIBHBIC OTPULATCIbHBIC MOMCHTHI IIPHW IMPOBECACHUN 3aHATHUSA OTBCUACT HaA
BOITPOCHI, OOBSBISIET OLCHKH, IMOACHACT HOPAAOK IMMOATOTOBKHU K CIICAYIOIIICMY 3aHATHUIO.

JIumepamypa.

1. Kopuee, B.M. KOHCTpyKIMSI ¥ OCHOBBI JKCIUTyaTalldH JIETATEIbHBIX
anmnapatoB : koHcnekT Jiekuuii / B.M. KopueeB. — YibsiHoBck : YBAY I'A(n), 2009. —
130 c. (6.1.1)

2. Kurtomupckuit I'. . KoHcTpykuusi camMoieToB : Y4eOHUK MJid CTYAEHTOB
aBUAIIMOHHBIX CIEIMAIBHOCTEH BY30B. - 3-¢ wu3A., nepepad. u jgom. - M.:
Mamunoctpoenue, 2005. — 406c¢. (6.1.2)

25



Jlexnus Ne3
Tema: «['mapaBiauyeckas cucreMa caMmoJeTa».

§ 1. O0mue cBeeHNsi 00 IHEPreTUYECKUX CHCTEMAX caMoJIeTa.

§ 2. lIpunuun padéoThbl TMAPOCUCTEMBDI.

§ 3. UcTouyHMKH TaBJIeHHUS THAPOCHCTEMbI

§ 4. CoenunuTeIbHAsi apMaTypa U MOTPeOUTEN THAPOCUCTEMBDI.

Heab 3ansaTus: JIeKuuu COCTaBIAIOT OCHOBY TE€OPETUYECKOIO0 OOYYEHHS U JOJDKHBI
JlaBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUM 1O JTUCIUIUIMHE, PACKPbIBAThH
COCTOSIHHE W MEPCIEKTUBbI Pa3BUTHSI COOTBETCTBYIOLIEH OOJACTH HAYKU M TEXHUKH,
KOHILIEHTPUPOBATh BHUMaHUE OOy4YarONIMXCS Ha HauOoJiee CIOXKHBIX M Y3JIOBBIX
BOIIPOCAX, CTHUMYJUPOBATh WX AaKTUBHYIO IIO3HABATEJIbHYI0 JEATEIbHOCTh U
CrocoO0CTBOBAaTh (POPMUPOBAHUIO TBOPUECKOTO MbIILIEHU. Beaymum MeroaoM B
JICKIIMU BBICTYNAET YCTHOE H3JIOKEHHE y4eOHOro MarepHalia, COMPOBOXKAAIOIIEECs
JEMOHCTpalKen BUAeO 1 KHHO(UIBMOB, CXEM, IJIAKATOB, [IOKA30M MOJENIEN, TPUOOPOB
Y MAKETOB, UCIIOJIb30BAHUEM AJIEKTPOHHO-BBIYUCIUTEILHON TEXHUKH.

I. Béoonaa uacms: OTOo0pa3uTh TEMy U yueOHBIE BOIPOCHI Ha JOCKE, OOBSBUTH

ICJb, YKa3aTb Ha AaKTyaJIbHOCTb AAHHOI'O 3aHATH:A, AOBCCTH IIOPAAOK IIPOBCIACHHA
3aHATUA

I1. Ocnoeénasa uacme:

§ 1. O0mue cBereHus 00 IHEPreTHYECKUX CHCTEMAaxX caMoJIeTa.

JUtst puBeeHUsT B JEHCTBHE CUCTEM YIPAaBJICHUS CaMOJIETOM M JBUTaTElEM,
IPYTUX CHCTEM M arperaroB Ha CamoJIETE UCIOJIb3YIOT PA3IUYHbIE BUIbBI SHEPTUH CO
3HAYUTEIBbHBIMU MOTPEOUTENIIMU MOILIHOCTH. B 3aBHCUMOCTH OT BHJa MCIOJIb3yeMOU
SHEPrUM CHUCTEMBbI OBIBAIOT TUIPaBIMYECKUE, Ta30Bble U AnekTpuueckue. Kaxgas
JHeprocucreMa o0Onanaer cnenupuyecKUMH CBOMCTBAMU M HMEET T€ WM HUHBIE
npeuMyniecTa. Ha coBpeMeHHbIX caMosieTax BaKHOE 3HAYEHNE UMEET THAPaBINYECKas
cuctema, OBICTPOE pPa3BUTHE W PE3KUH POCT MOITHOCTEH KOTOPOU OOBICHAETCS
HIMPOKUM HCTOJIb30BAHUEM THIPONPUBOIOB PYJIEBBIX TIOBEPXHOCTEM.
T'udpasnuueckasa cucmema camonema odecneqyusaem ynpagjieHue CUCMEMAMU U
Mexanuzmamu, onpeoenaouiumu dezonachocms nojema. HanexxHocTs, KUBY4YECTb U
JOJITOBEYHOCTh TMAPOCUCTEMBI JOCTUTAETCS] COBEPLIEHCTBOM KOHCTPYKIIUH arperaTos,
MHOTOKPATHBIM PE3€PBUPOBAHUEM, KaK MCTOYHHUKA SHEPIUM, TaK U TUIPONPHUBOJOB,
aBTOMAaTH3allMe yIpaBieHUs, KOHTPOds paboTel U HUHPOpPMAIMK  DKUITAXKA.
[IpuMeHeHue ruipaBInyECKUX IPUBOJOB HA CAMOJIETE BEI3BAHO CPABHUTEIHHO MATTBIMU
Maccoit u rabaputamu, O0JIBIIUM OBICTPOICHCTBHEM U MAJIOW HHEPIIMOHHOCTHIO YacTen
UCITOJIHUTEJIbHBIX MEXaHU3MOB (B OTJIMYHUE OT dJIEKTpoABUraTesneii). Macca u rabaputsl
TUAPABIMYECKOIO arperara CocTaBisitoT npuMepHo 10-20 mpouneHToB Maccel U
rabapuTOB JIEKTPUUYECKOTO arperara moJg00HOro Ha3HAYEHUS U TOU K€ MOIIIHOCTH.
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[TpuBOABI THIPABINYECKOMN CHUCTEMBI MO3BOJIIOT PA3BUBATH 3HAYUTEIbHBIC YCUITUS TIPU
OOJBIIIOM OBICTPOJICUCTBUM, O00ECIEUUBAIOT MPOCTYIO (UKCAIMIO TTPOMEKYTOUHBIX
MOJIOKEHHUI UCTIOTHUTENBHBIX MEXaHU3MOB. 1 uopagiuueckue cucmemovl RPUMEHAIOM
0/l YNpaeneHus cmaounuzamopom u pyaimu, 0sa yOOpKu u 6blnycKa Wwaccu,
63/1eMHO-NOCAOOUHOI MeXaHuzauuu u opyux nompeodoumenen. K HemocraTkam
TUAPABINYECKON CHUCTEMBI MOKHO OTHECTH CPaBHUTEIIBHO OOJIBIITYIO0 MAacCy arperaTos,
TpyOONpPOBOJOB U paboOYero Tesna, 3aBUCUMOCTb pabOThl arperatoB OT OKPY>Karolleu
temnepatypbl. [loBpexxaeHusi arperatoB U TpyOONpPOBOJIOB, CBSA3aHHBIE C TOTEpei
TePMETHYHOCTH, MOTYT TPHUBECTH K BBIOPOCY KHUAKOCTH W3 THUIPOCUCTEMBI, YTO
NpUBEIET K OTKa3aM THUIAPOCUCTEMBI. Pabouum menom 2uopocucmemsvt Ha
oonvumuncmee camonémoe I'A aenaemca asuauyuonHnoe macio 2uopasiuveckoe
AMT-10. Xapaxtep paOdOTbl CHUCTEMbl BO MHOI'OM ONpEIESETCS CBOMCTBAMHU AITOU
*KuakocTr. OHa HEHTpadbHA K CTAIM U IIOPATIOMUHUIO, a €€ BA3KOCTh U3MEHSETCS 110
TeMIiepaType HezHauuTesnbHO. OJIHAKO OHA TOXKApPOOIIacHasi TIPU TeMIiepaType Oosee
120 rpan. Ha camonére Nin-86 ncnosib3yroT B3phIBOOE30MIACHYI0 HETOPIOYYIO JKUIKOCTh
3 MmuHepanbHbiX Macen HIOK-4, BeimepxwuBaromryro temmneparypy no 200 rpaxg. B
ra3oBbIX CHCTEMAaXx Yalle BCEro MCIOJIb3YyETCS SHEPTUSl CKATHIX Ta30B, HAXOAIIUXCS B
CreluaabHBIX Oa/uloHaX BBICOKOTO JaBieHus. Paborta B 93Tux cucTemax
OCYILIECTBIISIETCA 3@ CUET PaCUIMPEHUsl CKATOro ra3a (Bozayxa, azoTta u jp.). Cucrema
o0J1aiaeT Majioi Maccoi TpyOOIpOBOIOB U pab0OYEro Telia, BRICOKUM ObICTPOACHCTBUEM
npu  OOJBIIMX MOITHOCTSX, HE3aBUCHMOCTBIO OT BHEIIHEH TeMIepaTtypsl U
0kapo0e30MacHOCThI0. ['a30Bble CHJIOBBIE CHCTEMBI IIUPOKO HCIOJIB3YIOTCS B
KaueCTBE aBapUMHBIX CHJIOBBIX CHCTEM M B arperarax JIOMOJIHUTEILHOIO YIIPaBICHUS
(r1e He0OXOIUMO JOCTATOYHO OOJIBIIOE OBICTPOJICUCTBHUE), HATPUMED JJISI IEPEKIIATKU
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CTBOPOK peBepca. Hemoctatku cucTeMbl BBI3BIBAIOTCA, B OCHOBHOM, OOJIBIION
C)KMMAaE€MOCThIO Ta30B. OTO MPUBOAUT K B3pPHIBOONACHOCTH U OONbLIOMY
3anasabiBaHuio. I1oaToMy 3TH CUCTEMBI HE NPUMEHAKOTCA TaM, 1€ HYXXKHO TOYHOE
OTCJIC)KMBAHUE BXOJHOIO CHUTHAJIa, TAaK KaK JKECTKYIO (PUKCAIUI0 HMCIIOIHUTEIBHOIO
MEXaHU3Ma B IPOMEKYTOUYHOM IIOJIO)KEHUH OCYLIECTBUTH TPYIHO. DJIEKTPUUYECKHE
CUCTEMBI O00JaJal0T HE3HAYUTEJIBbHOM Maccoil 3JEKTPONPOBOAKH M YAOOCTBOM €€
MOHTaKa, HAMMEHBIIINM 3aI1a3/IbIBAEM B Ilepeiaue SHEPTUH, TPOCTOTON POPMHUPOBAHUS
Y [IepeauM yIPaBIIAIOIIEr0 CUrHaia. DJIEKTPUUECKUE CUCTEMBI IIUPOKO HCIIOIb3YIOTCA
B JHUCTAHIMOHHOM YIPaBJICHWM arperaTaMd M B aBTOMATHYECKHX CHCTEMAax IIPHU
OTHOCHUTEIBHO MAJIBIX MOIIHOCTSIX UCIIOJHUTENBHBIX YCTPOMCTB, B PYJIEBBIX MAIIMHKAX
aBTOIMJIOTOB, ABTOMATaxX 3arpy3Kd pPbIYAaroB YIIPABJICHHS CaMOJIETOM, YIIPABJICHUHU
TpuMMepamu U Ap. Ha BO3AyIIHBIX cyzax rpakIaHCKOM aBUALMM B HACTOSILEE BPEMS
gamie  BCEro  INPUMEHAIOTCA  TMAPOCUCTEMBI € HAacocaMM  IIEPEMEHHOMN
IIPOM3BOJUTEIIBHOCTH C MPUBOJAOM OT aBHUAJABUTrATEICH, C JJIEKTPUYECKUM WU
BO3JYIIHBIM IPUBOJOM. Pexxe UCTIONIBb3yIOTCS TUAPOCUCTEMBI C HACOCAMHU ITOCTOSIHHOMN
IIPOU3BOIUTEIIBHOCTH.

§ 2. llpuHUn padoThHI THAPOCUCTEMBI.

Bce rugpocucremMsl, 0€3 HCKIOYEHUS! UMEIOT:

a).MlcTouHuKkM maBIeHUS

0).CoeMHUTENBbHYIO apMaTypy C arperaraM KoOMMyTaluu(KpaHbl, 0OpaTHBIC
KJIalaHbl, PUIBTPHI U T.11.)

B).McrionHUTENbHBIE arperaTsbl

r).Cucremy ciiBa

n).Cucremy HajaayBa

Ha cxeme kpacHbiM 00O3HaY€Hbl TPyOONpPOBOOBI JIMHWUM HATrHETAaHUS, B HUX
TUJIPOHACOCAMHU CO3HAETCS JTABJICHUE 210xr/cM?, uHorna u Beinie. CHHUM I[BETOM
0003Ha4YeHbI TPYyOOIPOBO/IbI BCACHIBAHUS, KK MTPABUIIO OHU OOJIBIIETO AUAMETPA.

. THAPOHACOCHI

. THAPOOAK

. THIPOAKKYMYJISITOPbI

. ABapUIHAs HACOCHAS CTAHUMSA

. THAPOAKKYMYJISITOP aBapPUUHON THAPOCUCTEMBI
. 00paTHbBIC KJIaraHbl

AN N B~ W~
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7. THIPOKPaHBI MOABOJIA KUJIKOCTH K MOTPEOUTEISIM
8. moTpedbuTeNnu (TruapOyCUIUTENI!, TUAPOIUIUHIPHI )
9. monBoA MaBICHMI HAAyBa THAPOOAaKa CHHUMN MyHKTUD - JIMHHS CITUBA

CeTp WCTOYHHMKOB [ABJICHUS NpeJHAa3HaueHa [JIs1 CO3/aHHusd paboyero [aBJICHMS,
aKKyMYJUPOBAHMS SHEPTHH, PETYJIUPOBAHUS JaBICHUS B CUCTEME, PaCIpeeIeHUs 0
noTpeOUTENsIM M pa3MelIeHUs] HEKOTOPOTo 3amaca >KuAKocTH. CeTb moTpebuTeneit
COCTOUT M3 OTHENbHBIX YaCTEeH, KaXk1asg U3 KOTOPBIX MpeIHa3HauYeHa M1 IPUBOJAA B
JEHUCTBUE KAaKOTO-ITH00 MEXAHU3MA.
['mppaBauyecknii KOMIUIEKC COBPEMEHHOI'O CaMoJIeTa NpeIHa3HauyeH Ui MUTaHUs
paboyeil KUAKOCTBIO:
— IIPUBOJIOB CHCTEMBI YIIPABIICHHS CAMOJIETOM M MEXAHU3ALMU KPbLJa;
— CETH yOOPKHU-BBIITYCKa IIACCH;
— MEXaHU3MOB [I0BOPOTA KOJIEC IIEPEIHEN OIIOPHI;
— CETU TOPMOXKEHUS KOJIEC;
— CETH YNPABIICHUS CTEKIOOYUCTUTEIISIMU;
— CETH YNPABIICHUS [IEPEIHUM U 33JHUM I'PY30JIFOKOM U JP.
Kaxnas pyneBas MOBEpXHOCTh YHOPABISIETCS OT MAaKCUMaJIbHOIO KOJIMYECTBA
TUAPOCUCTEM, UMEIOIIUXCS HAa CAMOJIETE, @ OTBETCTBEHHBIE MOTPEOUTENH (3aKPBUIKH,
1IaCCH U T.JI.) — KAK MUHUMYM OT JIBYX T'MJPOCHUCTEM. JTO MOBBIIIAET HAJAEC)KHOCTh UX
paboThl, T.K. IPU BBIXOJIE€ U3 CTPOSA OJHOW M3 THAPOCUCTEM MOPEOUTENH MPOAOJIKAET
NoJly4aTb MHUTAaHUE OT JAPYrod cUCTeMbl. MeHee OTBETCTBEHHBIE NOTPEOUTENH H
NOTPEOUTENH, KOTOpble pabOTAIOT TOJNBKO Ha 3€MJie, YIPABISAIOTCS OT OJHOMU
TMIPOCUCTEMBL. B Kaxk10M THIpOCHCTEME KPOME OCHOBHBIX HAaCOCOB IPEyCMOTPEHBI
pe3epBHBICE  HCTOYHMKM  INHUTAaHMs. B KadecTBE  TakKUMX  MCHOJB3YIOTCS
TUJIPOTPAaHCHOPMATOPBI, YCTAHOBJIEHHBIE MEXIy THUAPOCHUCTEMaMHU, a TakkKe
TypOOHAaCOCHbIE YCTAaHOBKM U JJIEKTPOIPUBOJAHBIE HAacocHble cTaHIMH. WHorna
UCHOJIB3YIOTCSL pyUHBbIE TUApOHAcOChl. I'mapoTpanchopmaropsl MpenHa3HauYeHbl IS
CO3JaHus JaBJICHUS B THAPOCUCTEME B CIIy4ae OTKa3a B HEW OCHOBHBIX HACOCOB WJIH IIPH
OTKa3e JBUTATENsl 3a CYET SHEPIHMH CMEXHOU ruapocuctemsl. [lpu sTom nepenauda
MOIIIHOCTH U3 OJHOM CUCTEMBI B JPYTYIO MPOUCXOAUT O€3 00MeHa pabodeil KUAKOCTBIO.
['unpotpancdopmaTop mpeacTaBisieT co0O pe3epBHBIN arperaT, COCTOSIIIUNA U3
JBYX HEPEryJUpyeMbIX MOTOPOB HACOCOB C OJMHAKOBBIM pabouuM OO0BEMOM,
COEAMHEHHBIX O0IMM BasioM. Kaxxplii U3 MOTOPOB HAcOCOB THApOTpaHchopMaropa
NOJKJIIOYEH K CBOEH CHCTEME U MX >KUAKOCTHBIE TMOJOCTH MEXAYy CcoO00Ol He
coobmarotcs. [Ipu padote ruaporpancpopmaropa oauH U3 MOTOPOBHACOCOB paboTaeT
B PEKMME THIPOMOTOPA U BPAIIa€T BTOPO MOTOP-HACOC, KOTOPBII U CO3/1A€T JABICHHE
paboueii KUAKOCTU B TUTaeMoi cucteme. TypOOHACOCHBIE YCTaHOBKHU MpeIHA3HAYEHBI
JUISL CO3/IaHMSI TABJICHUSI )KUJIKOCTH B MOJIETE MPU OTKA3€ ABUTaTENs COOTBETCTBYIOIIEH
CHUCTEMBI U JIJIsi pabOThl MOTPEOUTENIeH THAPOCUCTEMBI Ha 3eMJIe TIPU HEPAOOTAIOIINX
neurarensx. TypOoHacocHas ycTaHOBKA MPEACTABIAET COOOM T'HIpaBIMYECKUN HACOC C
OpUBOJOM OT Bo3AywmHOW TypOunbl. IlpuBojy TypOOHAcocHoO — ycTaHOBKHU
OCYIIIECTBIISIETCS CKAThIM BO3YXOM, OTOMPAEMBIM OT JIF0O0T0 pabOTArOIIETr0 ABUTATENS
ui ot BCY. DnekTponpuBoiHbIE HACOCHBIE CTAHIMU MPETHA3HAYEHBI JUIsl TUTAHUS
noTpeduTeNnel mpu Ha3eMHOM OOCIY)KMBAaHUM CaMoOJIETa W SIBISIIOTCS aBapHUTHBIM
WCTOYHHUKOM JIaBJICHUS B MOJIETE.
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B nensax NpeaAOoTBpallCHUA KaBUTAlIH (KI/IHGHI/IH H pa3pbiBa ITIOTOKA }KI/II[KOCTI/I) B JIMHHUU
BCACbIBaHU:A IICPCI HACOCOM CO3OAr0T HeOOJIbIIIOE NU30BITOYHOE JaBJICHUC. I[J'ISI 9TOTO
APCHAXHYIO CUCTCMY FI/I,Z[pO6aKa COCOAUHAIOT C KOMIIPECCOPOM aBHAABUIATCIIA, C
CUCTEMOM KOHIUIIUOHUPOBAHUA BO34ayXa HWIH CO3JAOT IIOAIIOp C€ IIOMOIIBRO
IIOAKaYMBAIOIMMX HACOCHBIX CTaHHHﬁ.

7 -l -
l F5N¢

-

Prc. 4.1 ITprrOponfankHA®g X @A WHIACTEAS
HOCT OFEE OF fAERIISHEA © HACOC AR IT80 eSO
ITPOFSGE O LT &ITE F10 CT L
I - regpobax, 2 - Termoobraerrom, 7 - gpoccens, & -
IIf B OX [PAHIT eTEHET KITarasd, 5 & - GEIETEHEL - Hacoo,

['mppocucrema ¢ HacocamMy IIEPEMEHHOW IPOU3BOAMTENBHOCTH MCIOJIB3YETCA B
KaueCTBE OCHOBHOU Ha OOJILIIMHCTBE CaMOJIETOB IPaXkIaHCKOM aBrUaluu (cM. puc. 4.1.).
[loBbilIEHME JaBJIEHUS 34ECh CO3AACTCS AKCHAIBHBIMH POTOPHO-TLTYHKEPHBIMU
Hacocamu. YyBCTBUTEIBHBIN 3JIEMEHT aBTOMATHUYECKOTO YCTPOMCTBA HACOCA PEArupyeT
Ha W3MCHEHHUE [IaBJICHUSA B THUIPOCUCTEME M 4YEpe3 CEPBOMEXAHU3M H3MEHSET
MOJIOKCHHE HAKJIOHHOM IIaiObl, XOJ IUTYHXKEPOB M IPOM3BOJUTEIIBHOCTH HAcoca.
[Tomaya Hacoca B IIMPOKOM JHANA30HE JABJICHUN OCTAETCA MOYTH TOCTOSIHHOW. TOJIBKO
IpU  JIOCTIDKCHUHU OIPEJCISHHOIO JaBJICHHs, OJU3KOTO K padoueMy JaBIICHUIO
THAPOCHUCTEMBI, CcpabaThlBaeT AaBTOMAaTHYECKOE YCTPOMCTBO M yMEHBIIIACTCS
MIPOU3BOJIUTEIIBHOCTh HACOCA 10 MUHUMAJILHOM, KOTOpasi HE00XoauMa JIJIsl €r0 CMa3Ku
U OXJAXKICHUS. DTOT PACXO[ KUJIKOCTU MOJJIEPKUBACTCS APOCCEIEM MUHHUMAIbLHOIO
pacxoja, a OXJIaXIACHUE )KUIKOCTH MTPOUCXOAUT B paIMaTOPE.

[Ipy mMOHMKEHUM TABJICHUS KUJIKOCTHA aBTOMAT BKJIFOYAET HACOC HA MOJIHYIO Moja4dy. B
clydae OTKa3a aBTOMATHYECKOrO0 YCTPOWCTBA HACOC TNEPEXOJUT Ha padboTy C
MaKCHUMAaJIbHOM TTPOU3BOIUTEILHOCTHIO, @ U30BITOYHAS JKUJIKOCTh COpachiBaeTCs B 0ak
yepe3 MNpedoXpPAHUTENbHbIM KianaH. [IpemMyllecTBOM THIPOCUCTEMBI C HACOCaMH
MEPEMEHHON MPOU3BOJIUTEIBHOCTH SBIIIETCS IIJIaBHAs pas3rpy3ka HACOCOB, YTO
YMEHBIIAET THAPOYAAPHI.
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Puc. 43 [IpieonanianeHag o @hia TIACTE 3 HCT OUHEES
T AET SHIA ¢ HACOCAME IIOCT ORHEOH IT 0 a5 AR OCTH,
I- ruppobar, 2 - demeTp, 7 - racHTene THgpOVEapa, § -
THAPOAKEYMWILAT Of, 5 - AFTOMAT pasTpyskr, & - deoreTy,
# - Hacoo,

[Tpu paboTe ruIpPOCUCTEMBI C HACOCAMU MMOCTOSTHHOM MPOU3BOAUTEIBHOCTHU JKHJIKOCTh
TaK JK€, KaK M B CXeMe pabdoThl THAPOCUCTEMBI C HacoCaMU MEPEMEHHOU
MPOM3BOAUTEILHOCTH, MOXKET OBITh HampaBlieHAa MO0 JABYM MAarucTpaisiM: IIO
MarucTpajiy, NUTAKIENd MOTPeOUTENN, U MO MAruCTpPad, COCIUHSAIOMICH JIMHUIO
BBICOKOI'O JaBJICHUS C ruapodakoM (cM. puc. 4.2.). B otiinumne ot cxemsl ¢ HacocaMu
NEPEMEHHOI MPOU3BOIUTENILHOCTH padoyas )KUJKOCTh 3/1€Ch HE MOKET IOCTYIATh 110
JIBYM HaIlpaBJICHUSAM OJIHOBPEMEHHO.

[Tpu pabore morpedbuteneil win 3apsake THAPOAKKYMYJSATOpa KUAKOCTh M3 Hacoca
yepe3 QUIbTP U aBTOMAT pas3rpy3KH MOCTYNAeT Ha 3apsAaKy T'MIPOAKKyMyJsTopa U B
cucteMy Ha mnotpeburtenu. llocne mnoBbIIEHUS JaBiICHUS A0 BEPXHETO Ipenaesa
pabodero AaBiI€HUs aBTOMAT pa3rpy3KH MEPEKIIOYaeT MOTOK pabouel XKUAKOCTU C
JIMHUY BBICOKOTO JABJIEHUS B JIMHMIO cuBa. HanpaBnenue motoka padbodeil sKUAKOCTH
Oyner creaywoolIuM: OT Hacoca XUAKOCTh TMOJ JaBJICHUEM, OOYCIOBJICHHBIM
CONPOTUBIIEHUEM MAarucTpajiv, dYepe3 (UIbTP, aBTOMAT pas3rpy3Kd, TacUTElNb
TUAPOYIapOB U GUIBLTP MONAAaeT B TUAPOOAK.

[lepexiroueHre Hacoca C XOJIOCTOrO0 Ha pabOUYMi XOJ MPOUCXOIUT MOCIIEC CHUKECHUS
JaBJieHHs paboyelt KUJIKOCTU B TUIpoaKkKymyistope (cM. puc. 4.3.).

Fuc. 4.3 CHeMEl THIOp 08FEYIYILAT 0f OF |
¢f - CILTABFOITHM IIOPIIHEN, & - © MemMbpanad, [ -
oDpaTHED MIAmaH, 2 - MeMbpada, 3 - CTAEHOH KOpIIye,
4 - METAIUIHeaTA I b ok, I e spar e
MEMODAHY 0T EAENEAHIA E ITVIIEN.

CyIIEeCTBEHHBIM  HEJOCTATKOM  THAPOCUCTEM  C  HAcOCaMH  IOCTOSIHHOM
NPOU3BOJIUTEIILHOCTH C TIPUBOJIOM OT AaBHAJBUTATENS SIBJISAETCS HEOOXOJIUMOCTh
COBMECTHOW pabOThl C aBTOMAaTOM pasrpy3Kku. B cucreme ¢ aBTOMaToM pasrpy3ku
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IPOUCXOAAT JONOJHUTEIbHBIE PE3KUE KOJeOaHUs JaBJICHUS H3-32 HEOJHOKPATHBIX
NOJKITFOYEHUN-OTKIIFOYEHUI HACOCOB, YTO COKPAILAET JOJTOBEYHOCTh CUCTEMBI.
IIpyHIMN [EHCTBHUSL racuTeNsl TUAPOYNApOB CBOJAUTCA K IUIABHOMY YBEJIMYEHUIO
npoxogHoro ceueHus: (cMm. puc. 4.4.). CylecTBylOT U JpyrMe CXEMbl Yy4YacTKOB
VCTOYHUKOB JIaBJICHUS C HACOCAMHU IOCTOSIHHOM NMPOU3BOJIUTEIBHOCTH 0€3 aBTOMara
pasrpy3ku. OTO WM CXEMBI C MEPEKIOYEHHEM Hacoca ¢ XO0JOCTOro Ha pabouuil xox
KpaHOM, COJIOKMPOBAHHBIM C KPAaHOM BKJIIOYEHHUS NOTPEOUTENE, WM CXEMBI C
AIIEKTPOMArHUTHBIM pelie JaBJIEHUs, KOTOPOE BKIIOYAET MPU HEOOXOIUMOCTH IPHUBOL
TUAPABINYECKOT0 Hacoca. Takue BapuaHThl Yalle MCIOIb3YIOTCS B aBAPUMHBIX
TUAPOCUCTEMAX.

CusnoBele PUBOABI IO CIIOCOOY MPE0OPA30BaHUs AABICHUS )KHIKOCTH PA3JEIsIOTCA Ha
MIPUBOJIBI, B KOTOPHIX JABJICHHUE )KUIKOCTH IMpeodpazyeTcs B pabOTy MO MepeMenieHUI0
NOpIIHS B LMJIUHAPE U NPUBOJABI, B KOTOPBIX 3HEPIUs AaBJICHUs NpeolOpasyercs B
paboTy, pacxoAyeMylo Ha BpalleHHe poTopa. B mepBom ciyyae mpuBOIbI Ha3bIBAIOT
TUIPOLIWIMHIPAMH, BO BTOPOM — TUAPOMOTOPAMH.

['napoMoTOpsl MPENCTaBISIIOT COOOM OOpalleHHBI POTOPHO-ILTYH)KEPHBIH HAcoc ¢
HAKJIOHHOM 1aiibol, K KOTOPOMY MOABOJUTCS KUAKOCTH IMOJ BBICOKMM JaBICHHUEM.
['uapoakkyMysIsITop NpeacTaBisieT cOOOM LMIMHAPUYECKUM WM I1apoBOM OasljioH,
BHYTPEHHHUE MOJIOCTU KOTOPOI'O pa3/IeleHbl HAa YaCTH CBOOOAHOIUIABAIOIIMM HOPIIHEM
WIN yOPYyrod pe3suHOTKaHEBOM MeMOpaHoil. BepxHue MoJIOCTH TMAPOAKKYMYJISITOPOB
3aMOJHSIOTCS a30TOM, @ HW)KHHE COEIMHSIOTCS C HarHerawoole marucrpanbto. [lon
JaBlicHHEeM paboyel >KUAKOCTU TMOPIIeHb cMmemaercs (MemMOpaHa mporudaercs) u
CKUMAET a30T, aKKyMYJIHMPYs 3arac ero 3Hepruu. PacxoqoBanue sHEpPrun MpoUCXOIuT,
KOI'/Ia CKAaTbId a30T, pacIIUPSSCh, BHITAJKUBAET KUAKOCTh U3 T'HJPOAKKYMYIISITOpPA B
CUCTEMY.

/ 7722277777
e ovdsears PP 2222222 V) K nompedumens
—— A A
e &\\&M NV —

Frc. 4.4, Cxenda rackT el rHap oy apa.
I — xanubpoEarmoe 0T epoTHe, 2 — OpyRsimEa; F —
TIOPITEHE-3 O OTHHE, 4 — KOpITYC.

OCHOBHBIE U PE3EPBHBIC UICTOUHUKHU JABJICHUS THIPOCUCTEMBI.

OCHOBHBIMHM MCTOYHUKAMHU JIABJIECHUS B KOXKA0W rugpocucteMe camonera An-124-100
ciayxart nBa Hacoca HII107 mepemenHol nomadn ¢ NpUBOAOM OT COOTBETCTBYIOILIETO
nsuratens (cm. puc. 2.1). [logaua ogHOro Hacoca Ha B3JIETHOM PEKHUME COCTABIISIET HE
MenblIie 150 i/mun npu nasiaeHuu 10 195 kr/em?2.

B kaxmoil ruapocuctemMe, KpoMe OCHOBHBIX HACOCOB IPEAyCMOTPEHbI pE3epBHbIC
WMCTOYHUKH NMUTAaHUS. B KauecTBe TakuxX UCMONB3yIoTCs TuapoTpanchopmaTopst HC-53,
ycranoBieHHble Mexay 1I'C u 2I'C u mexny 3I'C u 4I'C, a Takxke TypOOHACOCHBIE
yctanoBku THVY-86A wu »snexk-tponpuBoaHble HacocHble cTaHuuun HCS5A-5,
yctaHoBieHHble Bo 21'C u 3I'C.

['unporpanchopmaTopsl peaHa3HAYEHBI IS CO3JAHUS JIABJICHUS B TUIPOCHUCTEME B
Cly4dae OTKa3a B HE OCHOBHBIX HACOCOB WJIM MPU OTKA3€ ABUTATENS 32 CUET SHEPIUU
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CMeXHOM ruapocuctemsl. [Ipu 3T0M nepenaya MOITHOCTH U3 OJTHOM CUCTEMBI B IPYTYIO
MPOUCXOUT Oe3 oOMeHa padodelt KUIKOCTHIO.

['unporpanchopmaTop mpencraBiser coOoi pe3epBHBIN arperar, COCTOSAIIUN U3 JBYX
HEPETyJINUPYyEMbIX MOTOPOB-HACOCOB C OJJUHAKOBBIM PaO0YUM 00HEMOM, COETUHEHHBIX
o0muM BanmoMm. Kaxnapii 13 MOTOPOB-HACOCOB THAPOTpaHCHOpMATOpA MOAKIIOUEH K
CBOEH cHCTeMe, U UX JKUJIKOCTHBIE MOJOCTU MEXIY co0oit He coobmatoTces. [1pu pabote
TUAPOTPaHCHOpPMATOpa OAMH U3 MOTOPOB-HACOCOB PAOOTAET B PEKUME THAPOMOTOPA H
BpalllaeT BTOPOMl MOTOP-HACOC, KOTOPBIM M CO3JAaET AaBJICHUE paboueil KUJIKOCTH B
MMATAEMOU CUCTEME.

TypOoHacOoCHbIE YCTAaHOBKHM MpEIHA3HAYEHBI ISl CO3JIaHUsI JABICHUS >KUJKOCTU B
MoJICTe TIPU OTKA3e JBUTATENII COOTBETCTBYIOIIEH CHUCTEMBI W JUIA  PpabOTHI
NOTpeOUTENEe TUAPOCUCTEMBI HA 3€MJi€ 1OpU  HEpadOTAIONIMX  JBHUraTEsX.
TypOoHacocHast ycTaHOBKa MPEACTABISET COOOM TMIpaBIMueCKUil HACOC C MPUBOIOM
OT BO3AYyWHOW TypOuHbl. I[IpuBOoA TypOOHACOCHOW YCTaHOBKM OCYILECTBISETCS
CKaTBIMBO3YXOM, OTOMpPAaeMbIM OT JIF000T0 padoTaroiero auratesns wiu ot BCY

Boanyx or BLH
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Puc 2.1. CTpyRTypHaA CXEMA NMIPaABNHYeCKONd KoMInexca

H g

DNIeKTpONprBOHbIE HacocHble cTaHiuun HCS55A-5 npeaHasHayeHbl TOJIBKO JIJIS
MUTAHUSI MAJIOMOIIIHBIX TTOTPEOUTENCH TPH HA3eMHOM OOCITY)KHBAHUH CaMOJIeTa U JIJIs
MOA3apSAKUM  THAPOAKKYMYJISTOPOB  CTOSHOYHOIO  TOpMOXkeHus.  Iluranue
AJIEKTPOJIBUTATENA OCYILIECTBIIIETCA KpoMe TOro, mmeercs pydHOW THMAPABINYECKUN
HAacoC, UCIIOJIb3YEMbIN B ABAPUUHBIX CIIyYasX.
[ToTpebuTenu TuIPOCUCTEM U HAJI)KHOCTh UX TUAPOIUTAHUS.
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['uapaBiuyeckuii KOMIUIEKC caMmojieTa TMpelHa3HaueH i TUTaHus paboueit
YKUJKOCTBIO CIIEAYIONIUX oTpedureneit (cm. puc. 2.1.):

* IPUBOJIOB CHCTEMBI YIIPABJICHUS CAMOJIETOM U MEXaHU3AINH KPbIIIa;

* ceTH YOOPKHU-BHIMTyCKa IIaCCH,

* MEXaHM3MOB IIOBOPOTA KOJIEC TIEPEIHEH OTIOPHI;

* CETH TOPMOXKEHHS KOJIEC;

* CCTH YIPABJICHHS CTCKIOOYHCTUTEIISIMH,

* U .

HanexuocTh TuponuTadms MOTpeOUTENCH 00eCIeunBaeTCs TEM, YTO KaKaas pyJieBast
MOBEPXHOCTH YMPABIIAECTCS OT BCEX YETHIPEX TUAPOCUCTEM, TOPMO3a PabOTAIOT OT TPEX
TUAPOCUC-TEM, a OTBETCTBEHHBIC MOTPEOUTENN (3aKPBUIKH, IMACCH U T.1I.) - OT JIBYX
THAPOCUCTEM. MeHee OTBETCTBEHHBIC TMOTPEOWTENM W TOTPEOUTETH, KOTOPHIC
paboTaIoOT TOJIBKO HA 3eMJIE, YIIPABIAIOTCS OT OJHON THIPOCHCTEMBI.

§ 3. UcTouHMKH JaBJIeHHUS THAPOCHUCTEMbI

K HMCTOYHHUKAM JaBJICHUS TUIPOCUCTEMBI OTHOCSTCS:
A.)ruipoHacochbl, YCTaHABJIMBAIOTCS Ha JBUraTeIsIX W HMMEIOT MEXaHWYECKH
MIPUBOJI OT KOPOOKU MTPUBOJIOB.

b.) ruagpoakkymyasiTopbl, TpeaHa3HAYEHBl JUIS KPAaTKOBPEMEHHOW palOOoThI
TUAPOCUCTEMBI, JUISI YMEHBIICHUS BPEMEHU CpaldaThIBaHUS WCIOJHUTEIHHBIX
arperaToB, MyTEM YBEIWYCHHUS pacxojia >KHJIKOCTH B CHUCTEME HarHeranus. Ha
HEKOTOPBIX CaMOJIETaX B (PYHKIIHIO pabOTHl THAPOAKKYMYJISATOPOB BXOIUT TaKKe
raleHne  MyJdbCallddi B CHCTEME  HATHETaHWs, BBI3BAHHOW  paboTo
TTYHKEPHBIX (MTOPITHEBBIX ) HACOCOB. 3apsiKa THAPOAKKYMYISITOPOB MPOU3BOIATCS
B MOMEHT HYJICBOTO pacxoja THAPOXHUIKOCTH, KOT/Ja THAPOHACOCH HATrHETAOT
KUJKOCTh, a HCIIOJHUTENIbHBIE arperatbl €€ He mnoTpeOysioT. B.) HacocHbIe
CTAHIMUHU. DTO THUAPOHACOCHI, UMEIOIINE ICKTPUUECKUI TMPUBOA M pabOTAIOT HE
3aBUCUMO OT paOOThI IBUTaTeNEH (IBUTATENIN BOOOIIE MOTYT OBITh BBIKIIOUECHHBIMHU).
HacocHbie cTaHIIMM yCTaHaBIMBAIOTCS, KaK MPaBWiIo, B AYOIUPYIOIIUX WA
aBapUMHBIX TUAPOCUCTEMAX.

T'uoponacocul
Pa3nuuHbIX KOHCTPYKIIMI aBUAIIMOHHBIX HACOCOB BEJIMKOE MHOKeCcTBO. Hanbosnbiee
pacrpocTpaHeHue TTOJTY YHJIN LTy H)KEpPHBIE(TTOPIIHEBBIEC) 151

mecrtepéHyaTeie. (CM.puc?)

[Tnyrxepuniit rugpornacoc  HII-89 Hacoc mecrepénvuarniit arp.623
ycraHasnausaercsa Ha Ty-134, Ty-154 yCTaHaBIMBaeTcs Ha AH-24, AH-26

Puc. 2
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IInyH:xepHBIe HACOCHI YCTPOEHBI TAKUM O0Pa30M, YTO IPH MOCTOSHHBIX 000pOTax,
MOTYT MEHATh CBOK  IIPOM3BOAMTEIBHOCTb, T.€. pacxold. MwuHuManbpHas
IPOU3BOAUTENBHOCTh Yy TaKUX HACOCOB OBIBAET B MOMEHT HYJIEBOIO pacxoja
KHUJIKOCTH, KOTJa HHU OJMH UCHOJHUTENIbHBIM MEXaHU3M HE MOTpedJsieT
TUAPOXKUAKOCTb. Pacxon THUAPOXKUIAKOCTH TPU HYJIEBOW INPOU3BOAUTEIBHOCTH
o0ecrnieunBaeTcs CleUaIbHbIM KaIMOPOBOUYHBIM JKUKIEPOM U COCTABISET 1 - 2 nuTpa
B MuHyTy. [lpm 3TOM THMAPOXKUAKOCTH CUIBHO HarpeBaercs. OxiaxiaeHue e€
OCYIIECTBIISIETCS. B THAPOXOJOAWIBHUKAX, TOCPEACTBOM HAOETalolmero MoToka
BO3/lyXa WM XOJIOJHOTO KEPOCHHA B TOIUMBHBIX Oakax. [Ipu BkmtoueHuM B padoTy
KaKoro-1u0o0 moTpeduTensi, HampuMep BBIMYCK I1aCCH UITH 3aKPBUIKOB, YBEITMUUBAETCS
pacxox  JKMAKOCTH, M HAacoC  IEpeXOAUT B PEXKUM  HATHETAHUS.
[Ipon3BOAUTENBHOCTD IIECTEPEHYATBIX  HACOCOB PETYIUPYETCS,  CIELUAIbHBIM
arperaTom, KOTOPBIM IPU HYJIEBOM PAacXOe )KUAKOCTH, 3aKOJIbLOBBIBAET THIPOHACOC
cam Ha ce0sl.

T'uopoaxkxkymynamoput
['mapoakkyMyasaTopsl  OBIBAIOT JABYX KOHCTPYKIMH: MWJIMHAPUYECKHE U
cepuueckue (cM. puc3)

! Texumuueckuit asor Li

4

B upoxuaxocts

“

-

[Damappuaeckni Cdepuueckri
I'MIPORKKYMYIATOP I'MIPOAKKYMYIATOP

Puc.3

Kak BuauM W3 pUCYHKa, HUIMHAPUYECKUA THIPOAKKYMYJISTOP MMEET MOPIUEHB, C
OJIHOM CTOPOHBI KOTOPOI'O HAXOUTCSI TEXHUYECKUI a30T C HaYaIbHbIM JJABJICHUEM ~
70-80Kr/cM2 TUIPOKUIKOCTh, HaKaunBaeMas TujpoHacocoMm. I[lpu morpebienuun
pacxola JKHJIKOCTH, C)KaTblil a30T BBLAABIMBAET THIPOKUIAKOCTH B MAarucTpaib
HarHeTaHusl.

B chepudeckoM THIPOAKKYMYNSTOpPE, TpaHULEW paszena ABYX cpel SBIsSeTCA
pe3nHoBas nuadparma, BHyTpb KOTOPOW TaK)KE€ HaKauMBAETCS a30T C JIABICHUEM ~
30-40kr/cm2. C pgpyroil cTropoHbl Ha auadparmMy JaBUT TUIPOKUIKOCTD,
3aKaynBaeMas rujpoHacocoM. [IpuHuum paboThl TAKOTO THAPOAKKYMYJISITOPA TAKOM
Ke, KaK 1 HUIUHIPUYECKOrO.
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Hacocnsle cmanyuu

Kak y»xe oTMe4asioch BBIIIE, HACOCHBIC CTAHIIUM YCTAaHABJIMBAIOTCS Ha CaMOJETHI B
Ka4yecTBe AYONHMPYIOIINX, aBAPUIHBIX MCTOYHHKOB THIAPONMUTaHUSA. Bce OHU WMMEIOT
AIEKTPUUYECKUIN TTPUBOJ, (CM puc.4)

HacocHbie cranmmum

- L
i

HC-46 46571
Ycranasmusaercs Ha Ty-154, Ax42 YcranasmBaecs Ha Ty-134

Puc4

U BKJIIOYAIOTCS B pabd0OTy MO KOMaH/€ MUJIOTOB MJIM B aBTOMATUYECKOM PEXHUME, MpU
CHWKEHUU JIaBJICHUS HUKE ONPEIETIEHHOT0 3HaYeHUs. B aBapuilHOM pekrMe HaCOCHbIE
CTaHIIMM TMUTAIOT HE BCE TUJpoarperarbl, a JUIlb T€, KOTOpble HEOOXOAUMBI IS
0JIaronmoJiyyHoro  3aBepuieHus — noj€ra. B ciaywae  oTkaza ~ OCHOBHOM
TUJPOCUCTEMBI,(HEUCITPABHOCTU THIPOHACOCOB WJIK OOPBIB TPYOOIPOBOIOB) HACOCHAS
CTAaHUUS MHUTAETCS WIM OT CBOEro TMApPOOAaKa WM MMEIOT CHElUalbHBIA OTCEK B
rupodaKe OCHOBHOM rugpocucteMbi(cM puc.l). CIuB rUAPOKUIKOCTH TPOU3BOJAUTCS
TaKXe B A3TOT OTCeK. T.K. pacxoj *UIKOCTH y HACOCHBIX CTAHIIMII HAMHOTO MEHBIIE
pacxojia TUAPOHACOCOB, TO COOTBETCTBEHHO U BpeMsi cpabaThIBaHUS THAPOArperaToB
3HauuTeNbHO Oombie. Tak eciam Bpemsi BbilTycka maccu Ha Ty-134 oT ocTOBHOM
TUIAPOCHUCTEMBI COCTABISIET 7-9 CEK., TO OT aBAPUHUHOW CTAHIIUU OHO YBEJIUYHMBAETCS J10
50 cexyna. KomOuHaruii COBMECTHONM M aBTOHOMHOM pabOThl OCHOBHOW M aBapUHOMN
TUAPOCUCTEM OUYE€Hb MHOTO. JIJ1s1 KayKJI0ro THUIa caMoJIETa OHA CBOSI M OMUCKIBATH 31E€Ch
KaKayto s He Oyay. Ckaxy JUIIb, YTO TIPH OTPAOOTKE THAPOCHUCTEMBI Ha 3eMJjie, Ha
HEeKOTOPBIX TUIaX BC mpeaycMOTpeH crielinanbHbId KpaH, MOIKII0YAOIIAN aBapUHbIC
HACOCHbBIE CTAHIIMU HA TOTPEOUTENH OCHOBHOM T'MPOCHUCTEMBI.

§ 4. CoequnuresbHAst apMaTypa ¥ NOTPEOUTEIH THAPOCUCTEMBbI.

CoenuHuTenbHas apMaTypa COCTOUT, KaK IMPABUJIIO, U3 CTAIBHBIX U aJIFOMUHHUEBBIX
TpyOOK. CTajbHble TPYOKHM HCIHOJIB3YIOTCS B MarucTpald HarHeTaHWs U UMEIOT
MEHBIINM JuameTp. AJIIOMUHHEBBIE TPYOKM HCIOJIB3YIOTCA B MarucTpaiu
ciuBa.llogBO THAPOXKUAKOCTHM B MAarucTpalii HarHeTaHWs K MOTPEOUTENsIM
OCYLIECTBJISIETCS 4epe3 CIEUHUANbHBIE TUAPOKpPaHbl, (CM pHUCS) HMEIINE
ANEKTPOJUCTAHLIMOHHOE YIIPABJICHHUE.
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[A-142 ['A-163 [A-211 ['A-230

Kpan suintycka ybopxs  Kpan saurycka [pusop Kpan
1maccy MHTEPLENTOPOB CTEKN00YMCTHTENEH CTCKOOYHCTHTENEH
Bxmogenue
T0BOPOTA NepenHeit
HOTH

Puc5

YacTh 3TUX KpaHOB YIPABISAETCA SKUMAKEM W3 KAOWMHBI MUJIOTOB C MOMOIIBIO
TyMOJIEPOB, @ HEKOTOpPbIE THAPOKPAHBI YMPABIAIOTCS aBTOMAaTUYECKH, IMOCPEIACTBOM
Joruyeckux cxeM. Hampumep B cucteme BBITYCKa-yOOpPKH IIACCH, TPU PYYHOM
BKJIFOUEHHUH TyMOJiepa Ha BBIITYCK, OTKPBIBAETCS KPaH, MPOITYCKAIOITUHN THAPOKUIKOCTD
K LWIMHAPAM OTKPBITUS CTBOPOK. [locie uX OTKpBITUSA NMOJAETCS JIEKTPOCUTHAN Ha
3amok yopanHoro nonoxxenus maccu(YIII), mocne otkpeitus 3amka YIIII, nomnaércs
HaIpsHDKEHUE Ha KPaH MPOIMYCKAIOUUNA THAPOKUIKOCTh K IIMJIMHAPAM BBITYCKa-yOOpKU
maccu. [locne BeITycKa maccu U yCTAaHOBKHM MX HA 3aMOK BBIITYIIEHHOTO MOJO0KEHUS,
3JIEKTPOHAIPSKEHUE BHOBb MOCTYINAET HA KPAaH OTKPBITUS-3aKPBITUS CTBOPOK, HO Ha
3TOT pa3, HAa HMX 3aKpbITHE. Bech 3TOT Mpouecc KOHTPOIMPYETCA NUIOTAMH HaA
OpUOOPHOM JIOCKE MO 3aropaHui0 MU M0 MOTACAHMIO JIAMII MPOMEXYTOYHOIO H
BBIITYILIEHHOTO MOJIOKEHUS IACCH.

Ilompeoumenu cuopocucmemot

K notpebutensm rupocucTeMbl OTHOCATCS Pa3IMYHbIE TUAPOLUIUHIPHI TPUBOISIINE
B JIeHiCTBUE T€ WM HHbIe arperatbl. K HUM OTHOCATCA PYyNEKHO-AEMIBUPYIOIIHE
IIUJIMHAPKI, IOBOPOTA MIEPEAHEH HOTH, IMIIMHIAPHI YOOPKH-BBITyCKa MIACCH, PAa3IMYHBIC
TUIPOYCUIIUTENN, TOPMO3HBIE YCTPONUCTBA U T.1. (CM.pHUC. 6)

&>

N

e~
Pynéxuo-nemndupyionee Pynesoit npusop Topmosaoe
YCTPOMCTBO CHCTEMBI YIIPABICHMUSA YCTPOMCTBO

Puc. 6
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Camonérsl, wuMerlmue OycTepHOE YNpaBiIe€HUWE PYJEBBIMH  MOBEPXHOCTSIMHU,
YOPABJISIIOTCS TOCPEACTBOM BXOJHBIX 30JOTHUKOB YCTAHOBJIEHHBIX B PYJIEBBIX
arperatax. YnpaBlieHH€ 30JI0THUKaAMH TPOUCXOAUT HEMOCPEICTBEHHO OT IITYPBaJIbHOM
KOJIOHKM M mnenaneid. TopMosHas cuctemMa caMojéTa HMMEET, KaK MpaBujo, CBOIO
HACOCHYIO CTaHIIMIO U CBOM TUAPOAKKYMYJISITOpP, paboTaloUMil TOJIBKO Ha TOpMO3a(CM
puc. 1). Ha mo6oM camonére Takxe NPUCyTCTBYET CUCTEMA CTOSSHOYHOTO TOPMOKEHUS,
KOTOpasi UCIOJIb3YETCsl MPU CTOSIHKE caMoJi€ra. J[aBieHHe B CUCTEME CTOSHOYHOIO
TOPMOXKECHUS o0OecrnieunBaeTcs ClielIaIbHBIM TUIPOAKKYMYJIATOPOM.

Cucmema naooysa

BBuay toro uyto 060pOTHI THAPOHACOCOB UMEIOT 3HAYHTEIBHYIO BEIIUUHUHY, MOPSJIKA
4000006/MyH, BHYTpPM HHUX TPOUCXOJIUT cleayromui mpomecc. Ilpu aBrkeHUU
IUTYH)KEpOB(MOPIITHEH) Ha BCachbIBaHHWE, THUIPOXXHIKOCTh HE YCIIEBAaeT 3aIlOJIHUTh
o0Opa3zoBaBmIMiicss 00BEM 3a IUIYHXKEPOM, B Pe3yjbTaTe 4Yero BHYTPU LMJIMHJIPHUKOB
o0pa3yeTcsi BaKyyM, 3aTeM KHIKOCTh PE3KO IMOCTyIaeT B 00pa3oBaBIIMKCI O0BEM,
MIPOUCXOJIUT CXJIONBIBAHME BAKYYMHOI'O ITy3bIpbKa, MPU ATOM BO3HUKAIOT OOJIBIIHE
pa3pylIUTENbHbIC CUJIbI, BBIBOJSIIME W3 CTPOS THUApoHAacoc. UTOOBI HCKIIOYUTH
JEUCTBUE ATOTO SIBJICHHUS, HA3BAHHOTO KaBHUTaIlMEH, B THAPOOAK MOAAETCS HEKOTOPOE
naBiieHre Bo3ayxa, 0,8-2,5 kr/cm2. JlelicTBue ATOrO AaBICHUSI YBEJIMUYMBAET Pacxo/l
TUJPOKUJIKOCTH Ha BXOJE B TUAPOHACOC, B pE3yJIbTaTe KUJKOCTh YCIIEBAET 3alI0JTHUTh
00BbEM ITUIMHAPUKOB MPU BCACHIBAHUMU.

II1. 3aknwouumenvnas uacmo

Hpenoz[aBaTem, HAaIlIOMHUHACT TCMY, y‘le6HBIe OCJIn K1 BOIIPOCHI 3aHATHA OTMCYACT
IMMOJIOKUTCIIBbHBIC OTPULIATCIbHBIC MOMCHTBI IIPHW IMPOBECACHUN 3aHATHUS OTBCUACT HaA
BOIIPOCHI, O0OBABIIAET OICHKH, ITOACHACT ITOPAAO0K IIOAT'OTOBKH K CIICAYIOMICMY 3aHATHIO.

Jumepamypa.

1. KopueeB, B.M. KOHCTpyKIMSI ¥ OCHOBBI OJKCIUTyaTalldW JIE€TaTEIbHBIX
anmapatoB : KoHcrnekT jekiuid / B.M. Kopuees. — YiubsiHoBCcKk : YBAY T'A(un), 2009. —
130 c. (6.1.1)
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Jlexnuusa Ned
Tema: «Cui10Basi yCTAHOBKA BO3AYIIHOTO CYAHA.
§ 1. l'ongonbl gBurarenei
§ 2. Kpenienue npurarens

§ 3. YrpaBieHue 1BUraTesiMu

Hear 3ansaTusa: JleKIUU COCTaBIAIOT OCHOBY TEOPETHYECKOrO OOYUYECHUS U
JIOJDKHBI J1aBaTh CHUCTEMATHU3UPOBAHHBIC OCHOBBI HAyYHBIX 3HAHHWH 10 JUCIUIUIMHE,
pPacKphIBaTh COCTOSTHUE U MEPCIIEKTUBBI Pa3BUTHUSI COOTBETCTBYIOIIECH 00J1aCTH HAYKH U
TEXHUKH, KOHIIGHTPHPOBATh BHUMaHHUE OOYUYAIONIMXCS Ha HaumboJiee CIOXKHBIX U
Y3JIOBBIX BOIPOCAX, CTUMYJHUPOBATh UX AKTHBHYIO MO3HABATEIBHYIO JICSITEIBHOCTDh U
Croco0CcTBOBAaTh (OPMUPOBAHUIO TBOPYECKOIO MBINUICHUS. BemymuMm MeTonoM B
JISKIIUU BBICTYIIA€T YCTHOE H3JIOKEHUE Y4EeOHOTO MaTepualia, COMPOBOXKIAIOIICECS
JIEMOHCTpalUe BUACO U KHHOPUIBMOB, CXEM, TIAKATOB, TOKA30M MO, TpUOOpOB
Y MaKEeTOB, UCIIOJIb30BAaHUEM DJIEKTPOHHO-BBIYUCIUTEILHON TEXHUKH.

I. Béoonaa uacms: OTO0pa3uTh TEMY U yueOHBIE BOIPOCHI Ha JOCKE, OOBSBUTH
1elb, yKa3aTh Ha aKTyaJbHOCTh JAHHOTO 3aHSTHS, JIOBECTH MOPSIAOK MPOBEICHUS
3aHSATHUS

I1. Ocnoenas uacme:
§ 1. 'ongoabl ABUTaTe e

CY npeocmaensaem co60ii COBOKYITHOCTh JBUTATEJEN C arperaramu, CUCTEMaMH,
YCTPOMCTBAMH, OOECHEUYMBAIOIIMMU HallexkHylo padory BC B 3a7aHHBIX YCIOBHSIX
skcmutyaTanuu (moset). OcHOBHBIM mokazareneM 3¢ ¢dekTuBHON padotel CY sBisgercs
1oJIe3Hasl Harpy3Ka JBUTATENsl, T.€. TOT BEC KOTOPBI OH MOXKET NOIHATh UCKITIOUast CBOM
coOcTBeHHbIH. IHBIMU cllOBaMu JABUTaTeib HE JODKEH BO3UTH caM ce0si MHaue €ro
paboTa cTaHOBUTCS OE€CTIOJIC3HOM.

CunoBas ycranoBka (CY) urpaer 3Ha4UTENIbHYIO POJIb B TOM, KAKOW TEXHUYECKHI
o0k OyJeT WMETh JIeTaTeNbHBIN ammapaT, Ha KOTOPbIi OHa YCTaHaBIIMBACTCS.
CunoBast ycranoBka JIA HE MPOCTO MCTOYHHUK CHIIBI, OOECTICYMBAIONINN JOCTHKCHUE
JICTaTeIbHBIM ammapaToM TPeOyeMbIX ypOBHEW KHHETHYECKOW HJHEPruu. ITO eIle
Y UCTOYHUK YHEPTHH, 00€CTICUNBAOIINI IEATeIbHOCTh BceX cucTeM U JIA B 11€710M, Kak
(GyHKIIMOHATIFHOM COCTABIISIONICH aBHAIIMOHHOTO KOMILJIEKCA.

Vnoae3n = Gsc — Gey , rie Gpec— Macca BC, a Gey — Macca CUJI0BOM YCTaHOBKH.
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CoBpemennbie CVY.

B cepennne XX nBurarens Obutn mopriHeBbME (I1]1), ¢ BO3MyIIHBIM BHHTOM
(BB).
VBenuueHue  Vpax TpEOOBANO  yBEJIMYEHHE  MOIMHOCTH  (TATH  JIBUTATENs).
KIIJI BB ObicTpo yMeHbIIIaeTCs 110 MPUYMHE Pa3BUTHUSI BOJIHOBOT'O KpU3HCa, B IIpoliecce
ero padoThl. [1oBbIlIEHHE MOIIIHOCTH TPUBOIUT K HEJJOMYCTUMOMY YBEIIMYEHUIO Beca U
rabaputoB CVY.

Vinax — 800 xm/a — 55% (ot KITT)— 900 xm/a — 80%

Orto orpannumBasio npuMmeHeHue [IJ] Ha OOJBIIMX CKOPOCTSAX, HA CMEHY €My
npuien TP/I, TB]I (TypOopeakTuBHbII 1 TypOOBHHTOBOI IBUTaTEINN).

PaBMeHIeHI/IG IIBHF&TGJ'ICI?I OoIpCaAcCiKICTCA B OCHOBHOM ICJICBBIM HA3HAYCHUCM
CaMOJICTa U YCIIOBUAMM SKCILTyaTalluu.

PeakTuBHBIEC OBUTaTENM HAa COBPEMEHHBIX CaMOJIETaX Pa3MENIAIOT CIEAYIOIIUM
obpazom (puc. 1):

— BHYTPH XBOCTOBOM 4acTu (pro3emsxa;
— Ha KpbUIE WIH MO/ KPHIOM Ha MUJIOHAX;

— Y KOpHS KpbLIa;

— CHapy’KU XBOCTOBOMW YacTH (PrO3eshKa.

Puc. 1. TunoBble cxembl pa3MeNIEHUs ABUTATEINICH HA CaMOJIeTaX:
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a — MaHEBPEHHbIE, CBEPX3BYKOBBIE CAMOJIEThI; 0 — HEMAHEBPEHHbBIE CBEPX3BYKOBBIE
CaMOJIEThI; B — HEMAHEBPEHHBIE 103BYKOBBIE CAMOJIETHI

Ha MMaCCaXXKUpPCKUX CaMOJICTaX «BTOPOro IIOKOJICHHA» IIOJIYUHHJIO MIIHPOKOC
PaClIpOCTPaHCHUC PAa3SMCIICHHUC ,I[BI/IFaTeJIeﬁ B XBOCTOBOM YacTH (1)1036.]'[5[}1(3. Takoe
Pa3sMCIICHUC YIy4dIIaCT a3pOAMHAMHUKY KpbLlIa W IIO3BOJIACT IIOJIHCC HCIIOJIb30BATb
CpCaCTBa MCXaHHU3alluH, IIOBBICUTD ITOXKAPHYTO 0e301acHOCTh B aBapHﬁHBIX ClIy4daidax, a

TaK)Ke YIyUYIIUTh KOM(OPT MaccaxupoB B pe3yJbTaTe YMEHBIICHHS [ITyMa U BUOpaluii
oT pabOoThI ABUTATENICH.

OpnHako 3TU CXEMBbI He JIMIIEHbI HEJOCTATKOB, U3 KOTOPHIX BaXKHEHIIINM SIBJIAECTCS
YTSOKEJIIEHHE KOHCTPYKLHHU, W3-32 OTCYTCTBUSA Pa3rpy3Kd KpbUla U HEOOXOAUMOCTH
YCUJICHHS XBOCTOBOWM dacTH ¢rozensbka. [loaToMy Ha maccakMpCKUX camolieTax
«TPETHETO MOKOJIEHUS» MPUMEHSETCS] YCTAHOBKA JBUTATENEN Ha MUJIOHAX MO KPBLUIOM.

Pasmemienne nBurareneii Ha Kpbule W TIOJ KPBUIOM Ha MHJIOHAX B BECOBOM
OTHOIIICHWW OKAa3bIBA€TCA BBITOJHBIM, T.K. TMPU TaKOM pa3MEIIEHUH JBUTATEIU
pasrpykarT CBOMM BECOM KPBLIO MpPH €ro padoTe Ha U3rud B MOJETE, YTO YIy4llaeT
ero MpOTHBO(IATTEPHBIE CBOHCTBA.

Ha BHUHTOBBIX caMojeTax H3-3a HaJIM4us BO3AYHIHBIX BUHTOB JIBUT'aTCJIM MOKHO
YCTaHABJIIMBATb IIPAKTUYCCKU TOJIBKO B nepem{eﬁ qaCTHu (1)IO3GJ'I$I}KEI N Ha KpPbLIC
CaMOIJICTA.

Pa3menienue nmopiHeBoro ABUraTelsss B HOCOBOM 4acTH (ro3essika, 0COOCHHO Ha
JIETKUX CaMmoJeTaxX, paliOHAIBHO PeliaeT KaKk KOMIIOHOBKY BCEH CHIIOBOW YCTaHOBKH,
TaK M €€ TeXHUYECKOoe OOCTyXHBaHHE. MeCTO yCTaHOBKH [[BUTATENsI U arperaToB
CHJIOBOW YCTAaHOBKH 3aKPBIBACTCS CIICIIUATBHBIMUA O0TEKATENIIMH- KallOTAMHU.

[Ipu BHemHEM pa3MEIIEHWW JBUTATENS JJI8  yMEHBIICHUS  JIOOOBOTO
CONPOTHUBJIEHUST W OPraHU3allMd BO3AYIIHOIO IIOTOKA JBHUraTelid 3aKIIOYaloT B
TOHJI0JIbI, KOTOPbIE 00Pa3yIOT IUIaBHBIN EPEXO0/1 OT IBUTATENs K KOPITYCY JIETATENbHOIO

alrrapara 1 npeaoXpaHsaoT ABUTATCIIb OT 3arpsA3HCHUA.
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TI'onoona oeuzamensa caysycum I pa3MELIEHUs JIBUraTells, €ro arperaTtoB U
3JIEMEHTOB JIpyrux cucreM. OHa cO3/1aeT IJIaBHbIE KOHTYPHI 1JIs1 00TEKaHUs JBUTATENs
HaOerarolMM BO3yIIHbIM TIOTOKOM, HaIIpaBJIsSIET BO3AYX B €r0 KOMIIPECCOP, 3ALUIIAET
JBUTATENh W arperatrbl OT TPS3H, MbUIH, aTMOC(PEPHBIX OCAJKOB M MEXaHUYECKUX
NOBPEXJECHUN. I 0HO0IbI 08u2ameneil 001CHbL 00ecneuugams TOJBOJ BO3lyXa K
JIBUTATEJII0 C PAaBHOMEPHBIM IIOJIEM CKOPOCTEH [JIsi HOPMAJIbHOM €ro paldoThl H
OXJIQKJCHHS, MUHUMAaJIbHOE JTOOOBOE COMPOTHBIICHUE JBUTATENS, YAOOHBIA JOCTYH K
JBUTATEJII0 U arperaraM, pacroJiO)KEHHbIM Ha HEM, JUIsl UX OCMOTpa, PEryjIupOBKU U
3aMEHBI.

KoHCTpYKTHBHO TOHJOJa JBUTATENs BBHINOJHEHA U3 TPEeX YacTeil: mnepegHei
(BO31yX03a00pHUK), CPEAHEN U 3aHEH.

BuemHne ¢GopMbl TOHION ONPEENISIOTCS THUIIOM JBUTaTeNsi, MECTOM €ro
YCTAaHOBKH Ha caMoJieTe U rabapuTamu 3JEMEHTOB CUIIOBOI YCTaHOBKH, IOJABEIIEHHBIX
K JIBUTATENI0 WIKM K €r0 KPEeIUICHUIO (MaciopaauaTtopsl, 6aku u jap.). KoHCTpyKTHUBHO-
CHJIOBYIO CXEMY TOHJOJBI BBIOMPAIOT B COOTBETCTBUU C BEIMYMHOW M XapaKTEpOM
CUJIOBOTO Harpy keHus. Pa3nyaroT KapkacHyI0 ¥ NaHEJIbHYIO KOHCTPYKIMIO TOHA0JI. B
KAPKaCHBIX CX€MaxX MPOYHOCTh M IKECTKOCTh CO3JAKOTCA KAapKacoM, K KOTOpOMY
KPEIATCA ChbeMHbIE KPBIIIKUA C TOHKOW OOIIMBKOM, OJKPEIUIEHHON CUIOBBIM HA00OpOM
(puc.2). [lepeansist yacTb FOHI0, IPEACTABIISIFONIAS BO3LYIIHbINA KaHaJ IJIs ABUTaTels,
UMEET MPOTHUBOOOJIEACHUTEIBLHOE YCTPOMCTBO, KyAa MOAAeTcs Topsyuil BO3AYX OT
KOMIIPECCOPA JBUTATEIIS.

// /
16 13

=, = -
15 14 13 12 11

Puc. 2. O6mwuii Bux roanonsl TP/l u ee OCHOBHBIC YacTH:

1 — BXonHas KpoMKa BO3yX03a0OpHHKA; 2 — MepeAHssi 4acTb TOHJOJBI C
BO3yX03a00pHUKOM; 3 — MPOTHUBOMNOXKApHasi Meperopojka; 4 — MepeaHue Yy3Jbl
KPEIUICHUsI IBUTaTelIs; 5 — CPeaHss YacTh TOHIOJbI; 6 — BepXHUE Oalku; 7 — KPBILLIKU
JIOKOB MOJX0/a K arperaram; 8 — 3a00pHUK BO3AyXa Ui OXJIaKICHHs arperatos; 9 —
3aHUE Y376l KperuieHus nasurartens; 10 — 3amHssa 4dacte roHgonsl; 11 — cunoBoi
HINAaHToyT; 12 — CTBIKOBBIE y37Ibl TOHAOMBL, 13 — Oanka; 14 — cunoBoi mmanroyt; 15 —
HUKHUE OTKHUAHBIE KPBIMIKK; 16 — KOJJIEKTOP MPOTHUBOOOIEICHUTEIbHON CUCTEMBI
BO3/lyX03a00pHHKA
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[TanenbHast TOHAOJA COCTOUT M3 YKECTKHUX IMaHENeH, COeTMHEHHBIX MEXIY CO00it
3aMKaMH W OOpa3yIolmUX 3aMKHYTYIO a’pOoAMHAMUYECKyl0 000504Kky (puc. 3).

Kpbiwka zapHAA
BepPXHAA {Nesan)
Kpblwka GokeBasn 4
3aaHAA {nesan)

Kpblwka 3aguan

Kpbiwka GokoBan BokoBan (nesas)

cpedHAA (nesas)
N,

Kpuimka
nepeAHas
(npaBan)

Kphl\uma 3anHAA
oTkMAHan (nesan)

~
CTeopKa 3agHAnA
{nesasn)

.
o CTBOPKa NepeaHAs
< {nesasn)
AN

™
BO3AYXCG2aGOPHHK

Puc. 3. O6muii BU1 MOTOTOHIOJIBI IBUTaTeNs camoiera Mn-76T]]

B koHCTpyKIMu roHion o0A3aTeNbHO UMEETCsl MPOTUBOINOXKAPHAS MEPErOpoIKa.
OOmMBKY XBOCTOBOM 4YacTW TOHJIOJ B 30HE BBIXJIOMHBIX CTPYW H3TOTABIMBAIOT W3
JIMCTOB HEPXKABEIOWIEH CTAJIM WJIM TUTAHA.

§ 2. Kpensienne nBuraresis
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Tpebosanusn Kk KOHCMPYKYUU KPEna1eHUA O8U2amens

Kpennenue oseuzamensa npeonasznaueno JUid niepeadyi BCEX CUIIOBBIX (DaKTOPOB
CO CTOPOHBI JBUTATENs!, BO3YIIHOTO BUHTA, TOH0JI (KallOTOB) M APYTUX arperatoB Ha
KOHCTPYKLUIO CaMOJIETa.

Kpennenne nurarenss AOJDKHO BOCHPUHHMMATh BCE HATPY3KH, BO3ZHUKAKOIIME B
noJieTe, MOrionaTh BUOpAlMK ABUTaTeNsi U BO3AYIIHOTO BUHTA, OBITh MPOYHBIM U
KECTKUM TMPU MUHUMAJIBLHON Macce, KOMIIEHCUPOBATh TeMIIEpaTypHbIe JedopMaliuu
KOpITyca ABUTaTeNs1, 00ecieYnBaTh y100CTBO MOHTAXa U JEMOHTAXa JBUTATEIIS.

Koucmpykmueuaﬂ cxema KpenjleHun osuzamensn K KOoHcmpyKuuu camoiema
3aeucum OT THIIA ABUIaTCIIA, CI0 KOHCTPYKIHUHU, a4 TAKIKC OT KOMIIOHOBKH CHJIOBOH
YCTaAaHOBKH Ha CaMOJICTC.

B HaCTOAIICC BPpCM: pACIIPOCTPAHCHBI 6I>ICTpOCT)eMHI>I€ ABUI'aTCJIN, KOHCTPYKIHA
KOTOPBLIX ITO3BOJIACT ITPON3BOANTDL B KOpOTKI/Iﬁ CPOK 3aMCHY ABHI'aTCJIA ITPHU UX PCMOHTC.

TypOopeakTuBHBIE IBUTATENN B OOJBIIMHCTBE CIYy4YacB KPEHSAT C MOMOILBIO
OTJENBHBIX OIIOPHBIX Y3JI0B, KPOHIITEMHOB, TAI WM CIEHHAIBHBIX Y3JIOB,
PacHoJIOKEHHBIX MO MOACAM KpEIuleHHWsl Ha aBurarene. KOHCTpYKTHBHBIE 3JE€MEHTHI
KPEIUJIEHUS! U3TOTOBJISIOT U3 MEXaHUYECKU U TEPMUYECKHA OOPAOOTAHHBIX CIIELIMAIBHBIX
craneil. [logBecka ABuraress Ha MUJIOHE MOJ KPbUIOM JIOIYyCKaeT OBICTPBIA MOHTAX
(IeMOHTaK) TOH/I0JIbI BMECTE C JBUTATEIIEM

Puc. 4. ITunonnas noasecka rouaoiisl ¢ JJTPJl nox kpeuiom camonera Jlyrnac JC-
8: 1 — mwioH; 2 — myMoriaymanui Hacajaok; 3 — ABUraTenb; 4 — TOHA0JIa

JIBUrarenp KpenuTes K CUIOBOW 4acTH MHJIOHA C IOMOILBIO IIEPEIHETO U 3aJHETO
y3JI0B IIOABECKHU, YCTAaHOBJICHHBIX Ha asurarene. [lepennuit ys3en BOoCIpHUHMMAET U
nepesaeT Ha MIIOH TATOBOE YCUJIME JIBUTATENs, BECOBYIO HArPY3Ky U OOKOBBIE yCHIINS,
3aJHUM — BECOBYIO Harpy3Ky 4 KpyTALIMNA MOMEHT.
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Koncmpykyuu nunonoé WUMEIOT T€ K€ BHYTPEHHHE CUJIOBBIE JJIEMEHTBI, UYTO U
KOHCTPYKIUSI KpbUIA, TOCTATOYHO CHJIbHBIE JJISI BOCHPUSITHS OOJBIIMX HArpPy30K OT
JBUTATEIFHOW YCTAHOBKU W TOHJOJIBI M TIEPEavYy X HA KPBUIO WA (DFO3EIISIK.

T i

o s
~ & o e

P

[TpoyHOCTH KOHCTPYKITNH U KPETUICHUI 000py008anUs CUI08bIX ycmanosok (bakwu,
TpyOOTIPOBO/IBI, arperaThl) MPOBEPSETCS B COOTBETCTBUH CO CIIyHasiMU HArPyKEHUS 110
HJII'C wacreit nnanepa JIA, rae OoHU yCTaHOBJICHBI.

HOCKOJIBKy T'OHAOJbI, IIMJIOHBI M YaCTu o6opy11013aH1/1;1 CHUJIOBBIX YCTaHOBOK
HCTIOCPCACTBCHHO COCANHAIOTCS C ABUIaTCIICM, OHU UCIILITBIBAIOT

3HAYUTEIbHBIC BUOPAITMOHHBIC BO3JACHCTBUS, YTO MOXKET CKa3aThCs HA COCTOSTHUU
KOHCTPYKIIMU (ociabyieHne 3aTsHKKH OOJTOB M 3aKIICTIOK, 0Opa3oBaHUE JHO(TOB U
TpeuuH) u pecypce. [loaromy HeoOX0uMO MPUHUMATH MEPHI 3aIUTHl OT BUOPAIIHA.

T'onoona TP/] na 6epmuxanbHOM NUIOHE NOO KPbLIOM
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e KoHcTpykuus y3JI0B KpeIUICHUS
IIpEAyCMaTPUBAET BO3MOKHOCTH TEMIIEPATYPHBIX PACILIMPEHNUN IBUTATEIIA.

KOHCTpyKITMsST HECHMMMETPUYHOTO KPEIUICHUS JBHUTATEIbHBIX YCTAaHOBOK K
brozensoxy (Ty-154):

2 — CUJIOBBIE IIMAHTOYThI TOHIOJBI;, 3— Mpo0JabHas Oanka; 4, 5, 06 — MOJKOCHI
MEePEIHEN TIIOCKOCTH KPEIUICHUS JBUTATENS; /— MPOJOJIBbHBIN MOAKOC; 8, 9—I101KOCHI
3aJiHEH MIIOCKOCTH KPEIUICHUS IBUTaTeNs; 10 — 11apoBO# MIapHUP 33 JHETO KPEIUICHHUS;
11 — mapoBoii mapHUp KpeIieHUus Mojkoca K namnde apurarens; 12, 13 — y3mbl
KPEIUICHHS CUJIOBBIX IIMAHTOYTOB T'OHOJIBI K (PIO3EISIKY.

B ClIydacC yCTaHOBKHU ABUTATCIIA HA T'OPHU30HTAJILHOM IINJIOHC B XBOCTOBOM YacCTH
CaMOJICTa OH KPCIINTCA K IIMJIOHY B ABYX IIOACAX: I10 HCpGIIHeﬁ Oajke u 1o 3a):[Heﬁ Oaike

(puc.5).

Puc. 5. Kpemienne aBuaBuraresss BHyTpH TOHIOJIBL:

1 — BO3Ayx03a00pHUK; 2 — MPOTHUBOIIOKAPHASI MEPEropoyika; 3 — MPOJOIbHAS
Oanka; 4 1 7 — CUJIOBBIC MITIAHTOYTHI MEPETHETO U 3aHETO TosicoB kperuienus TP/I; 5 u
11 — BeprukanbHble cTepkHU KperuieHuss TPJI[; 6 — ropusoHTanbHble; 8 —
BO3/IyX03a00pHUK 00/1yBa reneparopa; 9 — cTBOpku pe- Bepca; 10 — y3ibl CTHIKOBKH
TOHJI0JIBI ¢ (ro3essbkeM; 12 — HakiioHHbIe cTepkHU kpemienust TPJI; 13 — obrekaTenb
MUJI0OHA
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JBuratenr CFMS56-5 na camonére cemeiictBa Airbus-320 kpenuTcs K MUJIOHY B
JIBYX 30HAaX - IEPEAHUM y3JIOM U 3aIHUM.

FORWARD MOUNT \
S

AFT MOUNT

Bot ata TpeyronpHas pepma MoaxoauT K MepeIHeMy Y3y KperieHus (3TO - BUT
cjieBa 1o MONETy).

Kax BumgHO, 5Ta (hepma musioHa JEpKUT JBUTATEND 3a YeThIpe 0oJiTa (BUJ CIIpaBa).
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JIBUratenapHble KPEIUICHUS PACCUMTaHbl HA HOPMAJIbHYIO Pab0TOCIIOCOOHOCTD MPH
pa3pylIeHUH OJHOIO U3 JJIEMEHTOB KpeIUIeHUs. TO eCThb, NI IEPEIHETO y371a IOABECKH
3TO 03HAYaET NOTEPIO OJHOTO U3 OOJITOB KPEIUICHUS K HJIOHY.

OCc00EHHOCTBIO IBUTATENBHBIX KPETICHU SIBISIETCA MYAPEHOCTH KOHTPOBKH - BOT
KaK B TAaHHOM CITy4ae:

- 00T 3aBEPHYT CAMOKOHTPSIIEHCS Ta€uKOM,
- OHA JIEP>KUTCSA KOHTPOBOYHOM 11001,

- KOTOpas MPUBUHYEHA K BBIPOCTY y3J1a Ha JIBUTaTesie 00JITOM MOMEHBIIIE C TOXKE
CAMOKOHTPAIIEHCS TAUKOW;

- ¥ CaMblIil TJIaBHBIM 00T €€ 3a00TIMBO 10 Mai0bl MPHUKOHTPEH ITPOBOJIOYKOM.

Hmwxe GonToB BuaHA HakJIOHHAs TsAra. X - ABe: MO OJHOM C KaKJIOW CTOPOHHI.
Taru 3TH TIHYTCA OT KPOHIITEWHA, NPUBUHYEHHOTO K BHYTPEHHEMY KOPITYCY
BEHTUJISITOPA.
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3aiHUNA y3el KpeIUIEHUS [O3BOJSAET [BHUraTelIl TEIUIOBO PAaCIIMPATHCS 110
IIPOJIOJIBHOM OCH.

Ot TPaBCPChbl OTXOAAT TpPHU TOYUYKH KPCIUICHHUA - CPCAHAA W ABC OOKOBBIX.
bokogas - 3T0 IIPUMCPHO TaK:
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CpCaHsA TOYKa KPCIIJICHMA.

JIBuraTtenyu BUHTOBBIX CaMOJIETOB KPEMATCS NPU IMOMOIIUA MPOCTPAHCTBEHHOM
CTEpPKHEBOM CHUCTEMBI (PHUC.6), OMOPHBIX IOSCOB-KOJICI] WJIM KOMOMHAIIUKA OajoK u
crepxkHei. OCOOEHHOCTBIO ATON CHCTEMBI SBJIACTCS HATUYHUE MOITHBIX aMOPTHU3aTOPOB
TSl TIOTJIONIEHUS BUOpAIMIl ABUTATENSI U BO3AYIIIHOTO BUHTA.

Puc. 13.6. CrepxHeBast koHCTpyKuus Kperenus 1B/ k kpbuty:

a — o0 BUJ mepeaHed u 3aHel gepm B cOope; 0 — KOHCTPYKIIUSI JUCKOBOTO
amopTH3aTopa nepeaHux namnd; B — KOHCTPYKITUS MOJIKOCAa aMOPTHU3aTOpa 3aIHUX Y3JI0B
kperienust; 1, 2, 3 — moakocel nepenuen hepmbl; 4 — mepenHss nanda KperuieHus;
5 — cTepxkeHb- amopTtuzarop; 6, 7, 8, 9 — moakockl 3agHel depmbl; 10 — crolika
HINAaHroyTa TOHHOJNbI, 11 — cTolKa JOHXEpOHAa UEHTpoIUiaHa; 12 — Kopiyc
amopTtu3aropa; 13 — pe3uHoBbIe maiosl; 14 — qucku amoptuszaropa; 15 — dmanen; 16 —
KOXyX; 17 — BuiIb4aThlii HAKOHEYHUK; 18 — pe3unoBas mydra; 19 — kopnyc noakoca; 20
— CepIeYHUK nojakoca; 21 — coegunuTenbHas Mydra; 22 — yHIKoBbI HAKOHEUHUK
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Otpuemm KOHCTPYXUUA Kpenaen s TBﬂI ®epMenno-6asounan XoucrTpykuna xpensenna TBJL:

f—nepeannn nanga; 2 —MeCTO NEPCANErO aMOPTHIATOPA; §— Coprra;

J=gouraresn; 2, 3, 8 Coxosoll, sepxnse o nuxiuuh zoxkocs: 4 ~noaxoc-euddep; $— et el oo g P L R el g SR LU S
AONREDON QONTPONSANE KPUAS, 6w cna0naN QeONn: T NPOTHIONOAIDNAY OEPSTOPORKS ! D AABroUT FOVARALS T T aohravhe D

Kouctpykusur kpeasenns TP, pacnoroXenworo o KopHesoft
YACTH KpMAA
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Cxema HarpyxeHus cTep:kHeBoro kperienus: TB/I:

P., Py, P, — mHarpy3ku, nencrsyromme Ha [Y; Py, Piy, P, — cuisl,
BOCIIPMHUMAaEMbIE MEPEeTHUMU y3i1amMu ¢epMmbl; Pr— cuiia, BocmpuHuMaemasi 3aITHUIMU
y31amu pepMbl; My M, — rupockonmnyeckue MOMEHThL; My, — PEakTUBHBIA MOMEHT

§ 3. YnpasJiienune aBurarejsiMu

Cucrema ynpaBIlIeHHs ABUTATENIEM COCTOUT U3 PhIYAroB YIPABIICHUS ABUTATEIISIMH,
phIYAroB yIpaBJICHUS] PEBEPCOM U PHIUArOB OCTAHOBA JBUrATEIIEH, PACTIOJIIOAKEHHBIX B
KaOWHE 2KUMaXxa, CBSI3aHHBIX TPOCAMU U TATAMH C TOIIMBHBIM HaCOCOM-PETYJISITOPOM
JIBUTATEJNsl, KOTOPBIM OOecneYrBaeT aBTOMATHYECKYIO MOAady TOIUIMBA B KaMepy
CrOpaHus B KOJIMYECTBE, HEOOXOAUMOM JJIsl MOJIEP>KaHUS 3aJaHHOTO PEXUMa Ha BCEX
CKOPOCTSIX M BBICOTaX MOJIETA.

Pexxum paOoThl JBUraTelisi yCTaHABIMBAETCS MOBOPOTOM pblyara yIpaBJICHUS
neuratens (PY]]) u koHTpoaupyercs 1mo moka3aHusM yKa3aTeseill Ha MpuOOpHOH JT0CKe
B KaOuHe dKkumaxa. J[BuKeHue pbraara «oT ceos» — yBeJIMUeHUe TATH (MOIITHOCTH), «HA
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cebOs» — yMeHbIlleHue. Prraar 0ObIYHO UMEET 3alleloYHy 0 (DUKCAIMIO B MOJIOKEHUIX
«Ctom», «Mainblii Ta3», a Mpu HEOOXOAUMOCTH PhIYar TOPMO3HOW PYKOSTKOM MOXKET
OBITh 3a(pUKCHPOBAH B JIOOOM JAPYTrOM MPOMEKYTOUYHOM TIOJOKEHUH, YTO TIO3BOJISET
CHUMATh C pbluara pyky (puc.7).

Puc. 13.7. [lynet ynpaBnenus npurarensmu camodiera Ty—134:

| —mynbT ynpaBieHus; 2 — pyKosiTKa CTONOPEHUS PYJIEH U 3JIEPOHOB; 3 — OTKUIHOM
yIoop Majio- ro rasza; 4 — pbluard YIpaBJICHUS JIEBBIM [BUTATENIEM; 5 — pbluaru
yIIpaBJICHUS MPaBbIM JIBUTa- TelieM; 6 — raiieTrka 3allelIKu yInopa Majoro rasza; 7 —
TOPMO3HAas pyKOsITKa; 8 — IITypBajl TPUM- Mepa

B 3aBucUMOCTM OT THIIa caMOJieTa CUCTEMA YIIPABJICHUS JIBUTATEISIMU MOXKET
OCYILIECTBJIATHCS MPU MOMOIIM KECTKUX TSI, TPOCOBOM MPOBOAKH WIIM MOCPEICTBOM
TPOCOB W KeCTKuX Tsir. Ha MHOroaBHUratreinbHbIX CaMoOJjeTax 4Yalle MNPUMEHSIOT
TPOCOBYIO MPOBOAKY (pHC.8). YHpaBisiOT ABUraTelissMU C IEHTPAJIBLHOIO IyJIbTa,
PAaCIONOKEHHOTO MEXKIy MUJIOTaMH, WIM C JIEBOTO W IMPaBOro MyJIbTOB MUJIOTOB. B
MOCJIEAHEM CJIydae pblYarv MpaBOTO U JIEBOTO MYJIbTOB KUHEMATUYECKH CBS3BIBAIOT
OMH C JpyruM. [[nsi peryiaupoBKH HATSHKEHUSI TPOCOBOW MPOBOAKHU YCTAHABIMBAIOT
TaHzepbl. Peruarn yrnpasinenus pesepcoM (PYPsI), kak npaBuiio, yCTaHABIMBAIOTCSA Ha

PY/lax u cBsi3aHBl C CHCTEMOW YIIPABICHUS PEBEPCOM M HACOCOM-PETYISATOPOM
JIBUTATEJI.
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Puc. 13.8. Cucrema ynpasieHus apurareisimu camolieta Un-76T /]

Priuaru ocraHoBa IIBI/II“aTeJICI\;I CBs3aHbI TpOCOBOI>'I HpOBOI[KOﬁ C OTCCYUHBIMHU

(HCpGKpBIBHBIMI/I) KJlarlaHaMM TOILJIMBHOM CHUCTEMBI JABUI'aTCILA.

III. 3axknwouumenvnasa yacmo

[IpenonaBaTenb HAMMOMUHAET TeMY, YUCOHbBIC IIEJIM U BOMPOCHI 3aHITHS OTMEYAET
IIOJIOKUTEIIbHBIE OTPULIATEIIbHBIE MOMEHTHI IPU IMPOBEACHUU 3aHITUS OTBEYACT Ha
BOIIPOCHKI, OOBSBIISET OLIEHKH, MOSACHIET MOPSAIO0K MOATOTOBKH K CIEAYIOIIEMY 3aHSATHUIO.

Jumepamypa.

1. KopneeB, B.M. KOHCTpyKUHSI ¥ OCHOBBI JKCITyaTallUM JETATEIbHBIX
anmapatoB : koHcrnekT jekuuii / B.M. KopueeB. — YnbsHoBck : YBAY
'A(m), 2009. — 130 c. (6.1.1)

2. 2. Kuromupckuii I'. . Konctpykins camosnieToB : Y4eOHUK JIsl CTYIEHTOB
AaBUAIMOHHBIX CTEIHMAIBHOCTEH BY30B. - 3-¢ W31., mepepad. u aom. - M.:
Mamunoctpoenue, 2005. — 406c¢. (6.1.2)
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Jlexnus Ne5
Tema: «TonimBHAasA cucTEMa CaMOJIETa».
§ 1. ABHallMOHHBIE TOIUIMBA U UX CBOMCTBA
§ 2. HazHaueHue TOIUIMBHOM CUCTEMBI U TPEOOBAHUSA K HEH.
§ 3. CocTaB TOIIUBHOM CHUCTEMBI

§ 4. Cuctembl MOAAYN U IEPEKAYKH TOTUINBA

I.Ie.m; 3aAaHATHA: HCKI_[I/II/I COCTaBJIAAIOT OCHOBY TCOPCTHUYCCKOI'O O6y‘{eHI/IH )51
JOJDKHBI OaBaTb CHUCTCMATH3HWPOBAHHBLIC OCHOBBLI HAYYHBIX 3HAaHUU 1O JUCITHITIINHC,
PAaCKpPLIBATb COCTOSAHUC U ICPCIICKTHUBLI PA3BUTHUA COOTBeTCTBYIOIﬂeﬁ 00J1acTH HAayYKHU U
TCXHUKH, KOHOCHTPHUPOBATH BHHUMAHHUC o6yqa101u1/1x0$1 Ha HauOoJiee CIO0KHBIX H
Y3J0BBIX BOIIPpOCaxX, CTUMYJIUPOBATbL UX AKTUBHYIO ITO3HABATCIIBHYIO JACATCIIbBHOCTb U
CII0OCOOCTBOBATH (1)0pMI/IpOBaHI/IIO TBOPYCCKOI'O MBIIIJIICHUA. BGI[YIHI/IM MCTOOOM B
JICKOIWMK BBICTYIIACT YCTHOC H3JIO0KCHHC yqe6Horo MaTcpuaia, COIIPOBOKIAIOIICCCA
I[CMOHCTpaHPleﬁ BHUJACO KI/IHO(I)I/IJIBMOB, CXCM, IINIaKaTOB, IIOKa30M MOI[GHGﬁ, HpI/I60pOB
H MaKE€TOB, UCITIOJIb30BAHHUCM BHCKTpOHHO—BBIQHCHHTGHBHOfI TCXHUKMU.

I. Beoonaa uacme: Oto0Opa3uth TeMy U y4eOHbBIE BOIIPOCHI Ha JOCKE, OOBSBUTH
1eb, YKa3aTh HAa aKTyaJIbHOCTb JTAHHOTO 3aHSTHUS, JOBECTH TOPSJIOK MPOBEICHUS
3aHATHUS

I1. Ocnoenas uacmeo:
§ 1. ABHalIMOHHBbIE TOILIMBA U UX CBOICTBA

OCHOBHBIM TOIUJIMBOM i1 COBpeMEHHBIX aBUaUMOHHBIX [IJ[ m BPJ] sBidrorcs
KUJKAE CMecH yrieBojoponoB. Mx momyuator nepepaborkoit Hedtu. s BPJI
UCIIOJIB3YIOTCSl aBHAITMOHHBIE KEPOCHHBI. Pabounii mporiecc B MOPIIHEBBIX JBUTATEISIX
HaKJIaIpIBacT OTPAHUYCHHS Ha BPEMs CMeCceoOpa30BaHMs, BOCIUIAMECHEHNS U CTOPAHUS
toriBa. [loaromy st aBuanmoHHbIx 11/ mpumenstor

JIETKOBOCILJIAMEHSIOIIHNECS TOIUIMBA — aBHAlMOHHBIE OeH3WHBl. OT KadecTBa
TOTUTMBA 3aBUCAT 3allyCK JIBUTATeNsl, pa3BUBaeMass WM TATa, JKOHOMHYHOCTD,
HaJIEKHOCTh PaOOTHI U T. JI.

1. DHepreTuvecKkue CBOMCTBA TOIJIMBA OMPEACIAIOTCA €T0 TEeNJI0OTOM
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CropaHus ¥ JIOTHOCTBIO.

TemnoTra cropanusi — 3TO KOJIMYECTBO TEIIOTHI, KOTOPOE BBIJICTSETCS MPU MIOTHOM
CTOpaHMM E€IWHHUIIBI MacChl TOIUIMBA. JIJIs KEpOCHMHOB M OEH3MHOB OHA MPUMEPHO
onuHakoBa — 42900...43400 x/Ix/xr. Ilpu 20 °C miIoTHOCTh OCH3MHOB COCTaBIISICT
0,72...0,74 xr/n, xepocuHoB 0,755...0,85 xr/n. OObEéMHas TeIIOTa CropaHUs
(?HEpro€MKOCTh) €CTh MPOU3BE/ICHUE TUIOTHOCTU TOIUIMBA HA €0 TEIJIOTY CrOpaHHs.
OO0bEMHas TEIJI0Ta CropaHusi KEPOCHHOB MpUMEpHO Ha 15 % Oosnbiiie, yem OEH3WHOB.
CrnenoBaTelbHO, TP pa3MENICHUH 3aJaHHOW MAacChl TOTUIMBA Ha CAMOJIETE JJIs TOTLIUB
OomnpIIe TUIOTHOCTH TMOTpeOyroTcst Oaku MeHbinedn Emkoctu. llpm w3MeHeHuun
TeMIIEpaTyphl TOTUTMBA €70 IJIOTHOCTh U3MEHSETCS T10 CIeAYIOIIeH 3aBUCUMOCTH (pHC.

1):
pt=p20 — ot — 20),

rae p20 — mmoTHOCTH ToIMBa npu Temmeparype 20 °C; o — TemmeparypHas
nomnpaska K mioTHocTH, o = 0,0007...0,0009 xr/(1°C).

p(t)
TIM

0.8 \

N2
0.75 \\\
N\

0 50 100 150 ¢ °C

0.7

Puc.1. 3aBHCHMOCTH IUIOTHOCTH TOIJIMBA OT €ro Temmeparypbi: 1 — s
toruBa T-1; 2 — nmns TomuBa T-5

YMeHbllIeHHEe TUIOTHOCTH TOIUIMBA MPH HarpeBe MPUBOAUT K YBEIMYEHHUIO €ro
00béMa. DTO HEOOXOIMMO YUYWTHIBATH NPU MNPOEKTUPOBAHUU OAKOB, YTOOBI
IpEeIOTBPAaTUTh BBHIOPOC TOIUIMBA Yepe3 APECHAXHYIO CHUCTEMY, YTO BEAET K IMOTepe
toruBa. KpoMe Toro, BEIOPOC TOIIMBA MOKET BBI3BATh MOXKApP.

2. /laBjeHue HACBHIIIEHHBIX MapoB (YHNPYrocTh MNAPOB) TOIUIMBA SBISICTCS
BAKHOW XapaKTepUCTUKON ToruuB. OHO ompenenseT UX HMCHapseMOCTb, BIUSET HA
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BbICOTHOCTh TC. — HauOosblliee NaBJIEHUE MAPOB, HAXOIALIMXCS HAJ TOIUIUBOM,
KOTOPOE JIOCTUTAETCS MPU UCHAPEHUU B 3aKPHITOM COCY/JI€ NPU JAHHOW TEMIIepaType.

Pt. ABnanoHHbIE TOIUIMBA SIBJSIOTCS MHOTMOKOMIIOHEHTHBIMU JKUIAKOCTIMHU. Jist
HUX JaBJICHUE HACBIIIIEHHBIX IapOB B 0aKe 3aBUCUT OT COOTHOIIEHUS 00BEMOB ITaPOBOM
u xuakol ¢a3. Ilpu cHMKEHHMH [aBIEHUs JEeTKHe (pakuuM TOIUIMBA IEPBBIMU
NEPEXOJAT B ra3000pa3HOE COCTOSIHME U IMOMNaJaloT B HAJATOIUIMBHOE MPOCTPAHCTBO
Oaka. Oty Qpakuuu 001aal0T BRICOKUM JAaBJICHUEM HACHIIICHHBIX MapoB. YIPYrocTh
apoB OCTABIIETOCS TOIIMBA MPH 3TOM CHUXaeTcs. Ilpu ucmapeHuu B 3aMKHYTOM
00BEME COCTOSIHHE PAaBHOBECHS HACTYIMAET C OOJbIIEH YHIPyrocThl0 MapoB >KUIKOTO
OCTaTKa TOIJIMBA U TEM PaHbIIIE, YEM MEHBIIIE OTHOIIEHNE 00BEMOB IAPOBOM U JKUJIKON
¢a3. CrangapTHOE COOTHOILIEHHUE O0BEMOB MAPOBOM U JKUJAKON (pa3 MPUHATO pPaBHBIM
4/1. I1pu >TOM MaBiieHNE HACBIMICHHBIX MApOB 0003HAYAIOT Pr4/1

TomnuBa ¢ Gosiee BHICOKMM JIaBJICHUEM HACBIIIEHHBIX MapoB, HAPUMEp OCH3UH,
ObICTpee uCnapsoTCs. ITO yJIydIllaeT 3amycK ABuratens. Takue TOIInBa MeHee OacHbl
B TIOKaPHOM OTHOIICHHH (HA OCHOBE OMbITa JKCIUTyaTaluu). OTO OOBICHSIETCS
cnenyromuM. KepocuH mpu yTedkax CKaruIMBaeTCs B HUKHUX TOYKAX, YTO OIMACHO B
MO’KapHOM OTHOIIIECHUU. beH3WMH mpu yTedykax OBICTPO HCIApSETCs, OCOOSHHO TpH
POayBE TOIKAMOTHOTO TIPOCTpaHCTBA. J[s ymaneHWs BBITEKIIETO KEPOCHHA
MIPEIyCMaTPUBAIOT CIICIIUAILHBIC CIWBBI, YKIOHBI, JPEHAXKH B omacHBIX MmecTax. C
POCTOM TEMIIEpATypPhI JIaBJICHUE HACBIIIICHHBIX MApOB pacTeéT (puc. 9.2).

3. Bs3kocTh TOIUIMBA ONPEIEIIICT THAPABINUYECKUE COTPOTUBIICHUS B TOTUIUBHOM
CHCTEME, BIMSICT Ha pabOTy TOIUIMBHOM apMaTyphl M 3aIlyCK JBUTATeNsA. PaznmuuaroT
KOd(pPUIIMEHTBI JTWHAMHYECKOM W KHHEMaThdeckor Bsi3kocTtd. Koaddumment
JTUHAMHYECKOM BSA3KOCTH 1), [1a- ¢, mpencrapnseT co0oit crity TpeHHsI, BO3HHUKAIOIIYIO Ha
CAMHUYHON TUIOMIQJKE TMPH EIUHWUYHOM TrpaaueHTe ckopoctd. Koaddunmuent
KMHEMaTUYeCKON BS3KOCTH, M2/C, OMNpenensercss Kak OTHOIIeHHue KoddduiueHta
JTUHAMUYECKON BSA3ZKOCTH K TUIOTHOCTH.

Kak BugHO 13 Tabm. 9.1, kuHemMaTH4eckas BI3KOCTh SKCITOHEHIIUAIBHO YOBIBAET C
pocToM TemIiepatypsl (puc.3).
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Tabnuua 9.1

KoadhcbrLIMEHT KMHEMaTUYECKoN BA3KOCTH, M/C
Tonnmso —40°C 20 °C 40 °C
BeHauH B-70 1,75-10° 0,69-10° 0,58:10°
KepocuH T-1 8,59-10° 1,63-10° 1,21-10°
Fo . v-10° m/c
147 y 12
120 /

/ N 10
93.3 \
66.7 ‘/}’ 1 \ 8

40.0 7
E 4

13.3 il =

.

20 0 20 40 60 80 100120140160 t,cc -40 -30 -20 -10 0 10 t,°C

Puc. 9.2. 3aBUCUMOCTb AaBNeHUA Ha- Pwuc. 9.3. 3aBUCUMOCTbL KUHeMaTuye-
CbILEeHHbIX NapoB TOMJ/IUBA OT ero CKOWN BA3KOCTU TOMJIMBA OT €ro Tem-
TemMnepartypbl: neparypsl
1 — anga Tonnuea T-1;
2 — ana Tonnmea T1-5

[—

4. IlpucyrcTBue B TOIUIMBE BOJbI W MEXaHHYECKHX MpuMecel (IbLIH,
MIPOYKTOB KOPPO3uu TpyOorpoBoaoB u arperaroB TC u 1. n.) yxyamaet padoty TC.
Bona nponukaeT B TOIUIMBO B pe3yJibTaTe paCTBOPEHUS BOASHBIX MAPOB BO3AyXa WU
KOHJICHCAIlUM B €MKOCTSIX C TOIUIMBOM. Boja MOXeT cojepkaThCsi B TOIUIMBE B
PacTBOPEHHOM W HEPACTBOPEHHOM COCTOSAHMSAX. C POCTOM TeMIeparyphbl TOIIMBA
PacTBOPUMOCTH BOJIbI B HEM Bo3pacTtaeT. [Ipu 3ToM 10MOTHUTETEHOE KOTUYECTBO BOIbI
U3 BO3llyXa pacTBopsieTcss B ToruBe. [Ipu ymeHblleHHMH TeMmIiepaTtypbl TOILIMBA
npoiiecc uIET B oOpaTHOM mopsigke. PacTBopuMocTs Bojibl cHIDKaeTcs. OmnpenenéHHoe
KOJIMYECTBO BOJbI Hcmapsercs. YacTb BOAbI BBINAAAET B BUAE TOIUIMBOBOIHOMN
AMYJILCUU U OCAJIKOB.

Hanuuue Bobl MOBBIIIAET KOPPO3NOHHYIO aKTUBHOCTH TOILIMBA. DTO NMPUBOJUT K
pa3beaHnuI0 TPYyOONPOBOAOB, MOSBICHUIO TEUM, 3aCOPEHUIO TOIUIMBA MPOAYKTaMHU
koppo3uu. Kpome TOro, mnpu OXJaKIACHUM TOIUIMBA BO3MOXHO 0Opa3oBaHUE
KPUCTAJUIOB JibAa. ODTH KPHUCTAJIbI 3a0MBAIOT TOIUIMBHBbIE (DUIBTPHI, ammaparypy,
TpyOonpoBobl. PacTBOpUMOCTh BOJABI B OCH3MHE BHINIE, YeM B KepocuHe. OIHaKo
oTpuuarensHoe BiausHUE BoAbl B TC Ha kepocuHe cuiibHee, yeM B TC Ha OeH3uHe. 1o
BBI3BaHO OOJIbILIEH BSI3KOCTHIO KepocuHa. KepocuH yaepKUBaeT BOLy, BbIACIHUBIIYIOCS
U3 PacTBOpa BO B3BEUICHHOM COCTOSIHMM. B OeH3MHE BoAa OBICTPO OCa)XIaeTcs MOJ
JEHUCTBUEM CHIIBI TsKECTH. Kpome Toro, ¢ pocToM BSI3KOCTH BOJA TPYJIHEE OTAEIIAETCS
B TOIUIMBHBIX (uibTpax. s O60ppObl ¢ oOpa3zoBanuem npaa B TC mnpuMeHsIOT
CJIEIYFOIIIHE METO/IbI:
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— JoOaBiieHHe TMPUCAAOK (HApUMeEp, KUAKOCTh «M» — MOHOATHIIOBBIN 3up
ATWJICHTIINKOJIS ), MOHMKAIONTUX TeMIIepaTypy oOpa3oBaHuUsI JIb/a;

— BIIPBICKMBAHUE CIIUPTA B HAaMOOJIE€ BaXKHbIE (PUIIBTPHI;

— IIOAO0IPEB TOINIMBA I'OPAYUM BO3YyXOM OT KOMIIpECCOpA ABUTaATC/IsA HIIKM MAaCJIOM
N3 MaCJIOCHUCTCMBI IBUTATCILA IICPCI Hozxaqeﬁ TOILJINBA B (1)I/IJ'II>TpI>I.

5. PacrBopumocTth BO3AyXa B TOILUIMBe. PacTBOPEHHBIN BO3MyX COCTaBIIAET
10...20 % obmero o6béMa HEPTSIHOrO TOIUIMBA. PacTBOPUMOCTH BO3AyXa B TOIUIMBE
IPSIMO IIPOIOPLMOHANIbHA AABJICHUIO B 0ake U 00paTHO MPOIOPLHUOHANIbHA IIIIOTHOCTH,
BA3KOCTU U BEJIMYHMHE TOBEPXHOCTHOIO HATsDKEHUs TOIMBA. C yBEIMYEHUEM BBICOTHI
IIOJIETA AABJICHUE MTaJaeT U BO31yX HAUMHAECT UHTEHCUBHO BBIIEIATHCS U3 TOIUIMBA, YTO
BBI3bIBACT CHJIbHOE OypieHHe ToIulMBa (XoJjionHoe KumeHue). [loTok craHoBuTCS
IBYX(a3HbIM, C)KHUMAEMbIM, YTO MPUBOJIUT K IMYJbCALMU JABJICHHS, KOJCOAHUSAM H
nepebosiM B ITo1aue TOIUIMBA K JBUTATEIIO U €r0 OCTaHOBKe. Knciaopox pactBopsercs B
TOIUIMBE JIy4llle, YEM a30T, IOATOMY B BBIAEISAIOLIEMCS BO3AYXE KHUCIOpOJa OOJbIIe,
4eM B aTMOC(HEPHOM. DTO YBEIMUMBAET B3PHIBOONIACHOCTh TOIJIMBOBO3AYIIIHON CMECH
B HAJTOILUIMBHOM IpocTpaHcTBe. [Ipy yBennueHHH copeprkaHus BO3JlyXa B TOILIMBE
YIPYTOCTh MTAPOB TOIUIMBA YBEJINYNBAECTCS.

6. Tepmuueckasi CTA0OMJIBHOCTH TOIJMBA. [Ipy yBenMUeHHM TeEMIIEpaTyphI
cbiie 120...150 °C HekoTOpbie aBUAIMOHHBIE TOILIMBA OO0Pa3ylOT HEPACTBOPHUMBIC
OCaJKu W CMOJIOBHJIHBIE OTJIOKEHMS. IIpUYMHON 3TOro SBISETCA OKHUCIICHHE
COEIMHEHM, KOTOPBIE COAEPKAT CEPY, 30T U KUCIOPOJ U MPUCYTCTBYIOT B TOIUIMBE B
HEOOJIbLINX KOJIMYECTBAX. DTO OOBIYHO MPUBOAUT K 3aCOPEHHIO (PUIIBTPOB, HAPYLIEHUIO
pabotsl arperatoB TC u naxe Kk €€ MOJIHOMY OTKa3zy.

7. 3apsiabl CTATHYECKOr0 JJICEKTPUYECTBA HAKAIUIMBAIOTCS IPHU JBHKECHUHU
TorMBa 1o TpybOompoBoaam u arperatram TC. [l mpenoTBpailleHus HAKOTUICHHS
3apsga OPUMEHSIOT  OYMCTKY  TOIJIMBA OT  NIPHUMECE, 4YTO  YMEHbILAET
AJIEKTPOIPOBOIHOCTh TOILIMBA. [IpUMEHSIOT TakKe aHTUCTATUYECKHE NPHUCAAKU K
TOIIUBY. J{71s1 n30exxanus pa3psga CTaTUYECKOro 3JIEKTPUUECTBA BCE TPYOOIIPOBOBI U
arperatbl TC MeTaNIM3UPYIOTCSA, T. €. COEAUHSAIOTCS B OJUH AJIEKTPUUYECKUN KOHTYP.

N3 COBOKYNMHOCTM MOKAa3aTelie, XapaKTEPU3YIOINX TPUTOJHOCTh aBUALMOHHBIX
TOIUIUB I NPUMEHEHUS IO NMPSIMOMY Ha3HAYEHUIO, OCHOBHBIMU SBJISIOTCS TEILIOTA
CrOpaHusi, TEPMOOKHCIHTENIbHAsS CTaOWJIbHOCTh, JaBJICHUE HACHIIICHHBIX IapOB,
BSI3KOCTh, COBMECTUMOCTb C KOHCTPYKIIMOHHBIMU Y YIUIOTHUTEJIILHBIMU MAaTEPHUAIAMU,
CKJIOHHOCTb K HarapooOpa3oBaHUIO U MPOTUBOU3HOCHBIE CBOMCTBA. [1yTH noCTHX)eHUSs
JKEJIAEMbIX 3HAYEHUH JJI1 YaCTHU ITUX MMOKA3ATENEN SBIISIFOTCA B3aUMOUCKIIIOYAOIIUMHU.
[IpakTnka noka3ana, 4yTO B OJHOM MapKe TOIUIMBA HEBO3MOXXHO COYETaTh BCE
TpeOOBaHMsI, MPEABIBISIEMbIE K COBPEMEHHOMY aBHAIIMOHHOMY TOILIMBY. [losTomy
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OBUIO CO3[JaHO HECKOJIBKO MapOK aBHALIMOHHBIX TOIUIMB, Ka)/Aas U3 KOTOPBIX UMEET
onpeaenéHHbIE IPEUMYLIECTBA 0 SKCILTyaTallMOHHBIM CBOMCTBAM C y4ETOM CTOMMOCTH
U PpecypcoB MPOU3BOACTBA (HAmpuMep, B IPOU3BOJACTBE MPSMOTOHHBIE TOIJIMBA
JIeIIeBIIe, YeM THIPOTCHU3AIMOHHbIC). ABHAIIMOHHbBIE OCH3MHBI MAPKUPYIOTCS OYKBOM
«b» m uudpoin, xkoTopas o00O3HAUYAET OKTAHOBOE YHMCIO O€H3MHA. ABHAIMOHHBIC
KEPOCHUHBI MapKUPYIOTCs OykBO#l «T» W 1udpoi, KoTopas MpocTo 0003HAYAET MAPKY
TOIUIMBA. XapaKTEPUCTUKU KOHKPETHOTO TOIUIMBA HYKHO UCKaTh B CIIPABOYHHKAX.

Tomnuso T-1 — npsAMoOroHHoe, nNpeHa3HaA4YeHO I J03ByKOBOM aBuanuu ¢ I'T/1.
OTnryaercs OTHOCUTEIBHO HEBBICOKOM KHMHEMATHYECKOM BS3KOCTHIO B PAcCUETHOM
nuarnazone temmeparyp -60...+60 °C, HO OTHOCHUTEIIBHO BBICOKMM JaBIICHHEM
HACBIILIEHHBIX I1apPOB.

TomimmBo TC-1 — npsAMOroHHoe, nNpeaHa3HAYEHO I JTO3BYKOBOW ABHALIUU C
I'TJT u CBEepX3ByKOBOM C OIPAaHUYECHHOU IPOJOJLKUTEIBHOCTBIO CBEPX3BYKOBOTO
nosn€ra. OTIMYAEeTCs HEBBICOKOW KNHEMATUYECKOW BSI3KOCTHIO B PACYETHOM JUAINA30HE
temriepatyp -60...+60 °C npu BbICOKOM J1aBJICHUH HACBIIIEHHBIX TapoB. AOOpeBHuarypa
pacumgpoBbiBaeTcsl Kak «TOIUIMBO CEpHHCTOE NEPBOE», T. K. M3TOTABIMBAETCS W3
COpTOB He(PTH, coaepKaluX OOJBIIOE KOJUYECTBO CEPhl, YTO NPUBOAUT K
CYIIECTBEHHOMY HarapooOpa3zoBaHuto B comiax ['T/[. DTo TOMIMBO OTHOCUTEIBHO
JELIEBOE.

TonmmBo PT — ruaporeHn3anmoHHOE, OJHOCTBIO YAOBJIETBOPSIET TEXHUIECKUM
TpeOOBaHMSM, NPEAbABIsIEMbIM K TOIUIMBY TC-1, 1 MOXET OBITh €ro 3aMEHHUTEJIEM.
Bmecte ¢ tem, Oymyum Oonee TepmoctabuibHbiM, uem TC-1, PT nmomymeno k
IPUMEHEHUIO B TEIUIOHANPSDKEHHBIX JBUTaTeNIIX CaMOJIETOB C  YBEJIWYECHHOMU
IIPOIOJKUTEIBHOCTBIO CBEPX3BYKOBOTO ITOJIETA.

TonmmBo T-2 — npsmoronHoe, pe3epBHoe no otHomeHuto Kk TC-1 u PT,
IUPOKO(GPAKIITMOHHOE C BLICOKUM JIaBJICHUEM HACHIIIEHHBIX MapoB, Ojaroaaps

yemy umeet B 1,3—1,8 paza Gonblnii BEIXOJ U3 HEPTH.

TonumBo T-5 nmpegnazHavueHo 111 CBEPX3BYKOBBIX camouieToB ¢ ['T/I. Otimnuaercs
JIOCTaTOYHO BBICOKOM KHHEMATHYECKOM BSA3KOCTBIO B PACYETHOM JHANA30HE
temriepatyp Oombiie 100 °C, HO OTHOCHUTENHHO HU3KHUM JABJICHUEM HACHIIICHHBIX
MapoB.

TomnmuBo T-6 — THAPOTEHU3AIIMOHHOE, BBICOKOTEPMOCTAOMIBHOE, WMEET
MOBBILICHHYIO TJIOTHOCTh M HU3KOE JABJICHHE HACBIIICHHBIX NapoB. [IpuMensercs Ha
BBICOKOCKOPOCTHBIX CaMOJIETax ¢ OOJBINONW MPOJOJDKUTEIFHOCTHIO CBEPX3BYKOBOTO
OJIETA.

60



TonmmBo T-8 — ruaporeHn3alMOHHOE, THIPOOUYHUILIEHHOE, TPEAHA3HAUYCHO IJIS
CBEPX3BYKOBOW aBHAIIUU.

TomuuBo T-8B — ruaporeHU3allMOHHOE, PE3E€pPBHOE IO OTHOIIEHHIO K T-6.
XapakTepusyeTrcs BRICOKOW INIOTHOCTBIO, TPUMEPHO BlIBO€ MeHbIIUM, ueM y TC-1 u PT,
JABJICHHEM HACBIIIEHHBIX MAPOB U BBICOKOW TEPMOCTAOMIBHOCTHIO.

Ben3un b-70 — aBuanunoHHbIi OCH3MH, MPUMEHsIEMbI Ha camonérax ¢ [1]1.

§ 2. HazHayeHHe TONJIMBHOM CHCTEMbI M TPEOOBAHUS K HEi.

I'OCT 22945-78 Hacrosmuii cTaHAapT yCTaHaBIMBAET NPUMEHSEMBIE B HayKe,
TEXHUKE U TMPOU3BOJCTBE TEPMUHBI U ONpEACNICHUS B O0JACTU TOIUIMBHBIX CHCTEM
CaMOJIETOB.

TonauBHag cucremMa camoJera Cucrema CHIOBOM YCTAaHOBKH CaMOJICTa IJIAd
pPasMCIICHMA TOIIJIMBA HA CaAMOJICTC, BBIpa6OTKI/I €TI0 B OIIPCACIICHHOM ITOPAAKE, ITOJA4YN
TOIIJINBA B HOTp€6I/ITCJIH, a TaKXKC BBIIIOJTHCHHS BCIIOMOI'aTCIIBHBIX (bYHKI_[I/Iﬁ

K TtomnuBHOM cucteme npenbsBisercs pAx TPpeOOBaHMM, OAHU U3 KOTOPBIX
oO11ue, a Apyrue 3aBUCAT OT TUNa U Ha3HaueHus JIA (CBEpX3BYKOBOH, TaHKEp U T. I1.):

1. HapéxxHoe nmuTanue BcexX JBUTaTeNie TOIIMBOM (C HEOOXOAUMBIMU PACX0I0M U
JIABJICHHEM ) BO BCEX 0KMAAEMBIX YCIOBUSX SKCILTyaTallMU JAHHOTO CaMOJIETa Ha 3eMJIe
U B IIOJIETE.

2. OOGecnieyeHne >KMBYYECTM MU O€30MaCHOCTH TMOJETOB, B MEPBYIO OYEpEb
ITPOTHUBOMOKAPHOM:

— TOTUTMBHBIC OAKW HE JTOJDKHBI PACITONaraThCs BOJIHM3U IMacCaKUPCKOTO CAIOHA UITH
KaOWHBI DKHUITaXKa;

— BCE METATUYCCKUE DJIEMEHTHI TOINIMBHON CHCTEMBI JOJHKHBI OBITH COCTMHCHBI
MeXy coOoi (MeTau3alus) U ¢ TIaHepoM (a MpU CTOSHKE U ¢ 3eMIIEi), UTOOBI HE
BO3ZHMKAJIO pa3psija CTaTUUECKOro dJIEKTPUIECTBA,;

— TOIJIMBHAS CUCTEMA JI0JDKHA ObITh CKOHCTPYHPOBAHA TaK, YTOOBI IPEIOTBPATUTh
BOCIUIAMEHEHUE IIapOB TOIUIMBA B PE3yJIbTaTe€ IPSIMOTO WM CKOJB3SILEro yaapa
MOJIHMM B 30HBI, TJI€ BEPOSATHOCTH TAKOTO yAapa BeluKa (Harnpumep, Ha pacctosiHuu 500
MM OT KOHIIa KPBLJIO HE JOJIKHO OBITh 3alIOJIHEHO TOTUIUBOM);

— TOIUIMBOIIPOBOJIBI JKEJIATEIbHO pa3MellaTh BHYTpU OakoB (B ciydae Te4yu
TOIUIMBO BBITEKAET B 0aK, a HE B KOHCTPYKIHUIO MJIaHEPA).
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3. baku J0KHBI BMENIATH OCHOBHOM 3amac TOILIMBA, HEOOXOAUMBIN 11 TOJIETa
C 3aJJaHHOM MaKCHUMaJbHOW NAJIBHOCTHIO WU MPOJOJKUTEIBHOCTHIO, U Pe3ePBHbIN
3amac TOIJIMBA, COCTOSIIMN U3 a3POHABUTALIMOHHOTO U KOMIICHCAIIMOHHOT'O 3aacoB.
A3SpOHABHMTAIIMOHHBIN 3aMa¢ MPECTABIISAET COOON MacCy TOIUIMBA, HEOOXOANMYIO, BO-
MEPBBIX, JUIS MOJETA U3 PACUETHOM TOUKH (BBICOTA MPUHATHS PEIICHUS MPU 3aX0J€ HA
MOCAJKy B a3pOApOMEe Ha3HAUCHUS) HA 3alaCHOM a’poApOM M, BO-BTOPBIX, IS MOJETA
Ha PEeXKAME OXHUIAHHUS HAJ 3alacHbIM a’poapoMoM B TeueHue 30 MuH.
KoMneHcanuoHHbIi 3anmac HEOOXOAUM JIJIi KOMIICHCAIIUU MOTPEITHOCTEH TOYHOCTH
CaMOJIETOBOK/ICHHS, TOIUIUBOU3MEPHUTEIBHBIX CHCTEM u OnpeeTICHUs
METEOPOJIOTHYECKHUX YCIOBUM U COCTABIIAECT HE MeHee 3 % OCHOBHOTIO 3araca.

4. Jlna coxpaHEHMs 3alaHHOM LIEHTPOBKHM TOIUIMBO JIOJKHO BbIpaOaThIBATHCS B
3aJJaHHOM IIOCJIEIOBATEIIBHOCTH aBTOMarnudecku. Ha ciyyall oTkaza aBTOMAaTHUKHU
JOJKHO OBITh MPEyCMOTPEHO PYYHOE YIPABICHHUE BHIPAOOTKOM.

5. TomnmBo AOMKHO OBITH OUMILIEHO OT MEXaHUYECKUX Mpumeced u Bojbl. Bona,
pacTBOpEeHHasi B TOIUIMBE M BBIICNUBINAsACA U3 HEro B Oakax u anemeHTax TC wim
OXJIaXXAEHHAS O HauOOoJee KPUTUYECKON TeMIIepaTypbl JUisl 00JeeHEHUs, HE TOJKHA
BBI3bIBATh HapyuieHu padbotsl TC.

6. JlomkHa ObITh OOecriedena 3amuta arperatoB TC oT KOppo3uu, oOMep3aHus,
MHUKPOOPTaHU3MOB, pa3psAa0B CTATUUECKOTO JIEKTPUUYECTBA, IEPETPEBOB.

7. Heobxomumo o0ecneduTh JOCTATOYHYIO MPOYHOCTh, BHUOPOCTOMKOCTH H
repmetudHoCTh TC.

8. Heobxommmo obecneynTh TOJNHBIA CIMB TOIUIMBA Ha 3€MJIe 4Yepe3
JIETKOJIOCTYTHBIC U yIOOHBIC B OKCIUTyaTaIlliH KPaHBI.

9. Heob6xoauMo obecrieunTh HaAEKHBIN U HENPEePhIBHBIA KOHTPOJIb 3a padoToit TC.

10. TC nomxHa OBITH TPOCTOM B yNpaBlIeHUU, YI0OHOH B 0OcTykuBaHUU. Bpems
obcnyxuBanuss TC  gomKHO ~ OBITh ~ MHUHUMAIbHBIM  (DKCIUTyaTallMOHHAs
TE€XHOJIOTUYHOCTB ).

11. Camon€r nOJDKEH MMETh CHCTEMY aBapUHHOIO CJIMBa TOIUIMBA, €CIU HE
JI0Ka3aHO, 4YTO CaMOJET YIOBJIETBOPSET TpeOOBaHUSAIM K HaOOpy BBICOTHI NpHU
MAaKCUMAJIbHOU B3JIETHON Macce.

§ 3. CocTaB TONIMBHOM CUCTEMBbI
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TomnuBHas cucTemMa MpelHa3HauyeHa [ pa3MelieHuss Ha Oopty JIA
HE0OXOMMOro 3amnaca TOIIMBa U OecrepeOOHON ero mojiayu B JABUTATENd IPHU BCEX
BO3MOXKHBIX JUIsl JaHHOTO JIA pexxumax U yclIOBHUSIX paOOThI.

B cocTaB TOMIMBHON CUCTEMBI BXOAST CIAEAYIOIIUE TOACUCTEMBI:
— XpaHeHus ToruBa (ToruBHbIe 6aku (Th));

— 3aIlpaBKH TOIJIUBOM;

— T0JIa4Y¥ TOILJIMBA B IBUTATENb (BHIPAOOTKH TOILJIMBA);

— MepeKayKy TOTLINBA;

— apeHaxa u Haanysa TC;

— aBAPUMHOTO CJIMBA TOIUINBA;

— obecnieueHus 3aJJaHHON IEHTPOBKY;

— KOHTPOJIS 32 PACX0JIOM M OCTaTKOM TOILIMBA;

— YIpaBJIEHUS MOPSIIKOM BBIPAOOTKH TOILJIUBA.

Ha maccaxupckux W Tpy30BBIX caMojieTaX TOIUIMBO Pa3MEIIAalOT B KpBHLIE,
0CBO0OOXK1ast (PrO3EIISIK TSI TI0JIE3HOM HArPY3KH.
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Puc. 4. Ilpunyunuanvnas cxema monausHou cucmemsbl NACCAACUPCKO20 CAMOTEMA.
1, 2, 3 - keccou-baxu, 4, 5, 6 - mpybonposod, 7 - nepexauusaroujue Hacocwl, 8 -
pacxoouwlii omcex, 9, 14 - nookauusarowuti Hacoc; 10, 11 - mpybonposoowl; 12 - kpan
KONbYesanus (Kpan nepekpecmuoz2o numawnus), 13 - npomusonosicapuviii Kpan, 15 -

oamuuk pacxodomepa, 16 - monausomacianou eenepamop; 17 - monaugHwlli hunomp;
18 - nHacoc-pezynsamop

[lo pa3melieHHI0 pa3auM4aroT (Pro3eysKHbIE, LUEHTPOIJIAHHBIE U KOHCOJBHBIE

TOIINIMBHBIC 6aKI/I, IO XapakTepy IMNIPHUMCHCHUA — pacxoAHbIC, IIPCAPACXOOHEBIC,
6aHaHCI/IpOBO‘-IHI>I€, APCHAXXHBIC.

KonuuectBo 6aKoB B MOXKET OBITh Pa3IMUHBIM OT TPEX 0 BOCBMH U Oosee.(cMm.
pucl,2,3) Ha pucyHke 5 nmoka3aHo pa3MelieHUe TOIUIMBHBIX 0akoB Ha camounére Ty-134,
rae 1,2,3 neBwie u mpaBbie 0aku, "pO" pacxoaHbIi O0ak, "n0" AOMOJHUTEIbHBIC OaKH.

lEnﬁE

1
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Puc.5

Ha pucynke 6 nokasano pacrosioxxenue 6akoB Ha camoniére Ty-154

Puc.6

Ha pucynke 7 moka3zaHo pacrnoioxkeHue 0akoB Ha camoiérax cemeiictBa A-320.

I[peHa)KHBIﬁ 0ak Ha KOHIax Kpbla IIPCAHASHAYCH AJIA IICPETCKAHUs B HCTO TOIIJIMBA U3

JIpyrux 0akoB, B CIIy4ae €ro TEMIOBOr0 PaCIIMPEHUs, IPHU CTOSTHKE C MOJHBIMU OaKamH,

a TaK)KC I KPATKOBPEMCHHOI'O 3allOJIHCHUA 3TOI'O 0aka B CJIydac OTKasa KJIallaHOB

3aMpaBKy, BO U30€KaHUM pa3TyTUsi OaKOB.

BHYTPEHHMI

ApeRaKunt 6ax s

UEHTPATLHLIL

ApeHakNLr 6ax

BHEITHHIE
6ax

Puc.7

EcTb caMOn€THI y KOTOPBIX YacTh TOIJIMBHBIX 0aKOB pacrojlaraeTcs B XBOCTOBOM

yacTu camoinéra, Hanpumep Un-62, 6ounr-747.
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neBwist 6ak npassni 6aK

Pnc.8

Pacxoonbimu Ha3bIBAIOTCA 0aKH, U3 KOTOPHIX TOIUIMBO IMOAACTCS K JBUTATEIISAM;
npeopacxoouvimu — OaKkW, U3 KOTOPBHIX TOIUIMBO IIOAAETCS B PacXOAHBIC OaKw;
oanancupogounvimu — 0aKu, W3 KOTOPBIX TOIUIMBO IIEPEKAUYMBACTCS B JPYIrHe
TOTUTMBHBIC OaK| ISl oOecredeHUsT He0OX0IMMOM IIEHTPOBKHU CaMoJIeTa.

Puc. 9

KOHCTpYKTHBHO TOTIMBHBIE OaKH MPEACTABISIOT COOOM TepPMETHUHBIE OTCEKH, TaK
Ha3bIBaeMble Oaku-KecCOHbl. OT TopsiaKa BbIPAOOTKM TOIJIMBA W3  0aKoB,
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o0ecrieynBaeMoOro aBTOMAaTOM pacxoja, 3aBUCHUT LIEHTpoBKa camojieta. C Lembro
oOecrnieyeHnss HE0OXOIMMOM YCTOMUMBOCTH MO KPEHY TOIUIMBO U3 MPABbIX U JIEBBIX
0aKoB BbIpa0aTHIBAECTCS PABHOMEPHO C IIOMOILIBIO ABTOMATa BBIPABHUBAHUS WIIU
BpyuHyto. Ha HekoTopbIX camoJjieTax Jid YMEHbBIICHHS IIOCaJ0YHOrO Beca
IpEeIyCMOTPEHA CUCTEMa aBapUilHOrO CiIuMBa TOIUIMBAa B Tmosere. bosbiine
aBUaJalHEPBbl, KOTOPbIE MPEAHA3HAYEHBI I JaJbHUX MEPEIETOB, UMEIOT HECKOJIBKO
TOIUIMBHBIX 0AaKOB, KOTOPBIE JIOMOJHUTEIBHO OCHAIIAIOTCS HacocaMu. Bce TormBHbIE
0aKM COEIUHSIOTCA MEXIY COO0OM CHCTEMOH TOIUIMBHBIX IPOBOJOB, KOTOpPbIE
MIO3BOJISIIOT MCIIOJIB30BAaTh TOIUIMBO U3 JIFOOOT0 0aKka WK MPOU3BOIUTH €r0 NEPEKauKy.
[Tepexauka TomnuBa U3 OJHOTO Oaka B JPyrod BO3MOXHa Oyiarojaps OCyIleCTBICHUIO
oonee 3(p(eKTUBHONW LEHTPOBKM JIETATEJIBHOrO ammapara. TOINIMBO M3 PacXOJHbIX
0aKOB MEpPEKauMBAECTCS B 3aMIACHBIE COOTBETCTBEHHO C pPa3pa0OTaHHOM MIPOrpaMMBbl
pacxojia TOPIOYEro B MOJIETE.

Puc. 10. TomnuBHble Oaku HW3TrOTOBJIEHHBIE W3 CTaHAAPTHBIX AIIOMUHUEBBIX
KaHUCTP

HyxHO oTMeTuTh, YTO caM MpollecC 3ampaBKu TOIUIMBA B Oaku camoJieTa
MPOUCXOJIUT TAK)KE€ B COOTBETCTBUU C TUIAHOM LIEHTPOBKU. ['oprouee mojaercs B 0aku
arrapara MoJ 1aBJI€HUEM U3 CHEIMAaIbHOIO 3alpaBlIMKa Yepe3 TOPJIIOBUHY, MTOCIE YETO
OHO pacnpeenseTcs Mexay Oakamu.

Kaxxnp1it TOrIMBHBIN 0ak B caMOJIETe UMEET TaK Ha3bIBaeMYIO TOPJIOBUHY CIIHBA,
yepe3 KOTOPYK) MOXKHO CIMTh Bce TOIUIMBO. [locie kaxaol 3ampaBKu NPOBOAUTCA
OTKPBITHE JJAHHOM TOPJIOBUHBI, YTO TIO3BOJISIET CJIMTh OCEBIIINN Ha JTHE Oaka KOHJIEHCAT
uiu Boay. EcTtecTBeHHO, B Oake HE JOJKHO ObITh HUKAKUX TPUMECEH, HHaue 3TO MOXKET
MOCITYKUTh IPUYMHOM OTKa3a JABUTATEIISI U aBAPUH.

Taxoke camoJIeThl UMEIOT CUCTEMBI aBApUIHHOTO COpOCa TOTLIMBA MPSIMO B BO3IIyXeE.
JlaHHass cucTteMa HeoOXoJAWMa TIPU  BBINOJHEHUW  aBAPUMHBIX  IOCAJOK,
HEIOCPEACTBEHHO ITOCIIE B3JIETA, IOCKOJIBKY JIOITYCTUMAs Macca MOCAIKH JIETATENBHOTO

allllapaTta 3Ha4YUTCIbHO MCHBIIIC, HCKCIIM B3JICTHAA MacCCa.
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Puc.11. TorumBHBINA 0ak B IOHXEPOHE

BoeBble camoiieThl, KOTOPHIM HEOOXOAMMO BBINOJHATH OOEBBIE ONEpALMK Ha
OONbIIOM YyJaleHuu OT 0a3bl, MOTYT OCHAIlaThCsA JOMOJIHUTEIbHBIMU OakaMu
nonsecHoro Tuma. OHUM uMEIOT oOTekaemyilo (opMmy Ui yiaydiieHus oOmei
a’pOJIMHAMMKM M TMOJBEHIMBAIOTCA K (ro3eisbkKy MM Kpbuty camosieta. [locne
BBIPAa0OTKH BCErO0 TOPIOYETO0 OHM cOpachiBaroTCs. Takke MOAOOHBIE YCTpOHCTBA
IPUMEHSIOTCS JUIsl IEPETOHKHU CaMOJIETOB Ha IPYTHUE adpOAPOMBI TUCIOKAIMHU, OHU, KaK
IIPABUJIO, YCTAHOBJIEHBI B CEPEUHE KOpITyCa.

iy
Yy

-~

Wb

—n . ~y el ™
" 1T ”"ﬂ'"ﬂf’ .

RN/ X

el

i

-

Puc. 12. ITogBecHble TOIUIMBHBIE OAKU
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§ 4. Cucrembl MOAa4YM U MEePEeKAYKH TOMJINBA

CucreMy BbIpaOOTKH TOIUIMBA yCIOBHO MOXHO pa3OWTh Ha CHCTEMY MEPEKauKH
TOIUIMBA U CHUCTEMY MOJAYM €ro K Asuratessm. Cxema nojayu TOIUIMBA K ABUTATEISIM
ONpeaesieTcss KOJUYECTBOM TOIUIMBHBIX OAKOB, JABUTATeNIed W UX KOMIIOHOBKOW Ha
caMoJere.

Ha MHOTOABUTATENBHBIX CaMOJIETaX MPUMEHSIOTCS 001THe (IIEHTPATN30BaH- HBIE),
pa3ziesibHble U aBTOHOMHBIE CHCTEMBI Mojayu ToruBa (puc. 12). B obmieit cucreme
TOTUIMBO MOJAETCS Yepe3 PacXOJHBbIM Oak KO BCEM JBUraTelsIM, B pa3lelibHOM — K
KOKJIOMY JBUTATENI0 OT OMNpPEIENEHHOW TIpymmbl OaKoB, aBTOHOMHBIC CHCTEMBI
00ecIeurBalOT MUTAaHUE KaXJI0ro JABUTATelNs u3 cBoero Oaka. Haubonee Ge3omacHoi
ABJISIETCS ABTOHOMHAsl CHCTEMAa MOJAYd TOIUIMBA, HCKIIOYAONIAs OJHOBPEMEHHBIN
OTKa3 BCEX JBUTATEIIEH.

[Tonaya TomMBa K IBUTATENISIM OCYILECTBISIETCS U3 PACXOTHOTO (PAaCXOIHBIX)
OTCEKA C MIOMOLIBIO HACOCOB MOJIKAYKH.

B pacxonnom Gake pa3memaroTcs, Kak MpaBuiio, [Ba HACOCa MOAKAYKH, KOTOPBIMH
TOTUIMBO TMOJaeTcs K aBuratessM. [lomaya TomimBa K HacocaM BBICOKOTO JIABIICHUS
JBUTATENEN JuUIsl oOecrieYeHus] MX OECKaBUTAIIMOHHOW PaOOThI MPOU3BOIAUTCS MpU
JIBYXCTYIIEHYaTOM TIOBBIIIIEHUY JaBlieHus1. BHavasie 1aBieHre MoBbIIaeTcsi 0aKOBBIMU
HAcoCaMH MOJAKAYKH, a 3aTEM JIBUTATEILHBIM HACOCOM. B MarucTpaisx mojgaqn TOIINBA
B JIBUTATEIM YCTAHABIMBAIOTCS OOpaTHBIC KJlalaHbl, KPaHB! KOJBIIEBAHMS, TIOKAPHBIC
KpaHbl, JTaTYUKH PACXO0JIOMEPOB, TOIIMBOMACIISHBIC TEIIOOOMCHHHUKU W (DUIIBTPHI,
TOTUTMBHBIC aKKyMYJISITOPBI, OOECIICUMBAIOIINE TMUTAHWE JBUTATENIel TOIIMBOM Ha
pexuMax TMojJeTa C OKOJOHYJEBHIMH U  OTPUIATEIBbHBIMH  BEPTHKAJIHHBIMU
neperpy3Kamu.
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Puc. 13. Knaccudukarus cuctem mojjauu TOIJIMBA K JBUTATEIISIM

a — oOmias; 6 — pazzaenbHasi; B — aBToHOMHas;, PO — pacxonnsiii otcek; [MK —
nepekpbiBHOM KpaH; KK — kpaH KoJyibIieBaHus

Hanuuue nuHUM KONBIIEBaHUS C KpaHAMU KOJIbIIEBAHUSI OOECIEUMBAET IMOJauyy
TOIJIMBA B JIOOOUM ABUTraTENb MPU OTKA3axX B MOJKAUYMBAIOIICH MarucTpaiu JIroOoro
pacxoaHoro 0Oaka, a TaK)Ke CIYXKUT JJiS BBIPAaBHMBAHHUSI KOJWYECTBA TOIUIMBA B
CUMMETpHYHBIX  Oakax. Ilomaya TOomImMBa B  JABUTATEIM  KOHTPOJUPYETCS
CUTHAJU3aTOpaMH  JIaBJICHUS, JAaTUYUKH KOTOPBIX YCTAaHABIMBAIOTCS 32  Ka)IbIM
0OaKOBBEIM HACOCOM noAkadyku. CurHaau3amus OCYIIECTBIACTCS OOBIYHO Ha
MHEMOCXEME TOIUIMBHOM CUCTEMEI B KaOMHE KU AXKa.

Cucrembpl EpeKayKy TOILUIMBA BBHITIOJHSAIOT pa3iuyHble (YHKIIMH U MOTYT OBIThH
NOAPA3AEIIEHBI HA:

— OCHOBHYI (oOecreuuBaeT Mojady TOIUIMBA M3 0OAaKOB B PACXOJHbIE OTCEKH B
OTPEICICHHON 0OUYEepPETHOCTH);

— BCIIOMOTATENbHYIO (0OCCIIeUMBAET OTKAYKy TOIUIMBA W3 JPEHAXHBIX OT- CEKOB,
BBIPAOOTKY OCTATKOB TOILJIMBA U3 0AKOB U T.1.);

— OanaHCcUpOBOYHYIO (OOecreurnBaeT HEOOXOIMMYIO IIEHTPOBKY camoJiera). Jlms
MOBBIIICHUS HAJIC)KHOCTH PabOThI B 0akaxX YCTaHABJIMBAIOT IO JBa AJICKTPHYCCKUX
IIEHTPOOSKHBIX Hacoca. B cucreMax TepeKaykd TOIUIMBA  JOMOJHUTEIBHO
UCIIOJIB3YIOTCSI CTPYHWHBIE HACOCHI.

Hanpumep, Ha  camomere Sfk-42TOnnMBO  pa3MeEUIEHO B Tpex
KECCOHAax

(puc. 13) — IByX KpbUIbEBBIX U OJTHOM LIEHTPOILJIAHHOM (CPEIHEM).
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Kaxneii un3 tpex nsurarenet J[-36 u BCY nurtaercs TOIUIMBOM U3
COOTBETCTBYIOIIETO TOIJIMBHOT'O KECCOHA.

TonnmBo k ABUI'aTCILIM ITOAACTCA 1104 JaBJICHHMCM ITOAKadYMBArOIIIMMHM HaCOCaMH,
YCTAaHOBJICHHBIMHU B KCCCOHAX. K KaXXI0MYy 60KOBOMy ABUTI'aTCIIIO I[-36 TOIIINBO H3
KCCCOHOB ITOAACTCA ABYM:A IOJKAYUBAIOIMMHA HACOCaMHU, BKIIFOYCHHBIMH B MAaIruCTpajib
IIUTAHUA  11apaJUICIIBHO. Cpe,ZIHI/IfI ABUI'aTCJIb IIUTACTCA TOINIMBOM OT JBYX

MMOAKAYMUBAIOMINX HACOCOB, YCTAHOBJICHHBIX B CPCAHCM KECCOHC.

K MaruCTpaJbHbIM TPY60Hp0BOI[aM IIUTaHUA I[BI/II‘aTeJ'Ieﬁ IO ACOCIMHCHDBI
06paTHBIe CaMOTCUYHBIC KJIallaHbl, IIPCAHA3HAYCHHBIC JId IIOJAa4YM  TOIIJIMBaA K
ABUTATCIISIM CaAMOTCKOM B CJIy4ac OTKa3a IMMOAKAYMBAIOIIUX HACOCOB. KpOMC TOro, AJIsd
obecrieyeHus MUTaHUS I[BHFaTeﬂeﬁ TOIINIMBOM 1104 AABJICHHUCM IIPHU OTKA3C OTACJIbHBIX

IMOAKAYUBAIOIMIKUX HACOCOB MAIMCTPAJIbHBIC TPY601'IpOBOIIBI IIUTaHUA
OOKOBBIX I[BPIF&TCHGﬁ COCANHCHBI C MAI'CTPAJIbIO ITUTAHUA CPCOAHCTO  IBHUIATCIIA
4Cpe3 ABa KpaHa KOJIbICBAHUA Tp}I60Hp0BOI[OM KOJIbIICBAHM .

B MarucCTpajin ITMTaHUA I[BHI’&TGJIGﬁ BKIIFOYCHBI TOIINIMBHBIC AKKYMYJIATOPBI H
ITOKAapHBIC KpAaHBI.

3AWMTA WWTOK TONAMBHOW CHCTEMLI NOMAPHEIE KPAHBI TOMIMBA
© TONNWBHAA CHCTEMA )
Tonnu-| |aerom. TIEE. BT CPEAH. [IBMT. NPAB. OBM. OTKPBIT OTEPRIT OTRPRIT OTARRIT
eyl ®
ol (00 @0 © | [u]®I[u]®[a]®[]®
o | e & W W ol ol o[t o
HACOCH! HACOCI HACOC LI
BAKPBIT BAKPBIT SAKPBIT BAKPBIT
M 118 M128
oTKN. _oTkN. OTKN. _OTKN. OTKN. _OTKI.
NEELIA KECCOH | CPEOHMIA KECCOH | NPABRIA KECCOH TABNO
NEB.KPAHKOMBLL | orn. apTom, | MPAB. KPAH KoM HET AABN. TOMMWBA BCY
b- OTKPBIT KPAH KONbLL. ' TKPBIT
makc [ @
O @ @ HACOC BHIIOMEH
KHGITKN @
NPOBEPKH BAKPRIT ) BAKPRIT
\‘-‘ .“/ KOHTP. 3AKP.
\S S KPAHOS. ONGIL
HYNb CUPHANH= - MGHAPH. KOisLL BCY
3aTOPOE [ P. Bl NOWAPR. KPAH  KPAH ABAF. NOAAYM
£ £ Hacoc BCY TONnUEA HA BCY
l@l T l@l KOHTPOMB QATKPBIT
TOMNNMMBOMEP o S e o
CYWT 4-3 1
T
OTKPBITHI E NONETE, ECNK: TAENO CUMHANWSALIMI I | ]
® OBEECTOMEHA CETh —~200B
®OCTATOK TOMMMBA 320 Kk GO WO TS EaTont SAKPLIT

KPAHLI KON bUEBAHUA MNEB.
QTKPBIBAKOTCA BPYYHY O

WNH ABTOMATHHYECKH, ECTTH
PASHATA NEBAA ONOPA:
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®OCTATOK TONMMBA 320 kr
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ABAPMAHOTO CNUBA
NEROro KECCOHA

HACOChI CPEAHErQ ABWUI,
MNWTAHUE +278
‘YNPABMNEHUE PY4YHOE

CHMHANMIATOREI

3A HACOCAMH
e
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Puc. 13. TormummBHas cucrema camolsiera Sk-42
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IInTaHre TOILUIMBOM BCIIOMOTATEIbHOW CUIOBOM YCTAHOBKHM OCYIIECTBIISIETCS U3
LEHTPOIUIAHHOTO KECCOHA IMyCKOBBIM HacocoM. [Ipu paboTe noaxaunBarommux HaCOCOB
pacxoAHbI OTCEK Bceraa (KpoMme ciaydas OTPHULIATEIbHOW NEpEerpy3KH) 3aroiIHEH
TOIIMBOM. TOIUIMBO B pPacXOAHBI OTCEK OOKOBBIX KECCOHOB TOJACTCS JBYMs
CTPYMHBIMH HACOCaMH, B PACXOIHBIN OTCEK CPEAHETO KECCOHA — YETBIPbMS CTPYUHBIMHU
HAcocaMM, HCIIOJIb3YIOIIMMHU JJIsl CBOEM paboThl aKTUBHOE TOIUIMBO, OTOMpaeMoe OT
MOJIKaYMBAIOIIMX HACOCOB. B CTEHKax pacXxoJIHOTO OTCEKAa YCTaHOBJIEHBI TPH OOPATHBIX
KJIanaHa, 00eceunBarolye MPUTOK TOIUIMBA B PACXOAHBIM OTCEK B Cllydyae MUTaHUS
JBATATEJISI HA CAMOTEKE.

Cucrema apeHaxa — OTKPBITOTO THIA, ¢ OTOOpPOM BO3AyXa IS TOJa4d B
TOTUTUBHBIC KECCOHBI HETMOCPENCTBEHHO 3 aTMochepnl. Kaxmaprii OOKOBOW KECCOH
MUMEET CBOKO CUCTEMY JIPEHAXKA.

Jlns apeHaxnupoBaHUs CPEIHETO KECCOHA B BEPXHIOK) €r0 4acTh U3 APEHAXKHBIX
OTCEKOB OOKOBBIX KECCOHOB BBIBEJICHBI JIBa IPEHAXKHBIX TPyOOIPOBO/IA.

Ecium pasnHuna TomivMBa B CUMMETPUYHBIX Oakax TIPEBBICUT JIOMYCTHUMYIO
BEJIMYMHY, €r0 KOJUYECTBO BHIPABHUBAETCS CIIETYIOIIUM 00pa3oM:

OTKPBIBAIOTCA KpaHbl KOJIBLHICBAHNUA CUMMCTPHUYIHBIX ﬂBHFaTeHeﬁ;

OTKIIOYAarOTCA ITOAKAYMBAIOMINC HACOCHI ABUTAaTCIII C MCHBIIINM OCTATKOM TOIIJIMBAa U
Bblpa6aTBIBa€TCH TOIUIMBO M3 0OakoB ABUI'aTCIIsAI C OOJBIIMM  OCTAaTKOM a0
BbIPpaBHHUBAHUSA €T'0 KOJIMYCCTBA,

BKIIIOYAIOTCA paHEC BBIKIIIOUYCHHBIC ITOJKAYUBAOIIUC HACOCHI;
3aKPbIBAIOTCA KpaHbl KOJIbIICBAHMA.

[Ipu oTkaze IByX HACOCOB B OJJHOM Oake JABUTATeNU MUTaloTCst camoTrekoM. [lomet
BBITIOJIHAETCSI C MHUHUMAJIbHBIMH OHBOJIONUSMU Ha BBICOTE, OOecTmeunBaro- IIeu
YCTOMUYMBYIO pabOTy ABUTATENS, A0 OMIMKANUIIEro adpopoma.

Oprassl ynpaBieHHUsl arperaraMyd TOIJIMBHOM CHCTEMBI Pa3MEIIECHbl HA BEPXHEM
nyJIbTe KaOWHBI IKUIaXxa u myJsre ynpasienus BCY.

CyMmmapHO€ KOJUYECTBO TOIUIMBA OMPEIEISAETCS M0 MOKa3aHUsIM TPEXPa3psIHOrO
0apabaHYMKOBOTO CYETYMKA, a KOJMYECTBO TOIUIMBA B KaXJIOM KECCOHE — TIO
MOKa3aHUSIM TPEX CTOJIOMKOB MHANKATOPA, KOTOPBIE YCTAHABJIMBAIOTCS MMPOTUB JICJICHUS
LIKaJIbl, COOTBETCTBYIOILIETO KOJIMYECTBY TOILINBA B KECCOHE.

PaGora wu3MepuTenpbHOM dYacTH TOIUIMBOMEpPAa OCHOBaHAa HA HW3MEPECHHUH
AIEKTPUYECKON €MKOCTH JaTYUKOB, U3MEHSIONMIEHCS ¢ I3MEHEHUEM YPOBHS TOIJIMBA B
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0akax. DJEKTPOEMKOCTHBIE JIaTUYMKH BBIMOJHSIOTCS B BHUAEC KOHACHCATOpa W3
KOAKCHAJIBHO PACIIOJI0KEHHBIX TPYO.

PaboTa aBTOMaTHYECKON YaCTH YIIPaBJICHUA PaCXO0a0M U 3anpaBK0171 OCHOBAaHa Ha
CBOMCTBE KaTyYIIKU HMHAYKTUBHOCTH HAaTYHUKA-CUTI'HAJIN3aTOpa U3MCHATH HHIAYKTUBHOC
COIIPOTHUBJICHUC OT IICPCMCIICHU B HEH CTaJIbHOTO CCPpACYHHKA ITPU NUSMCHCHUU YPOBH:A
TOIIJINBA.

HBMCpCHHe KOJIMYSCTBA TOILJIMBA B Oake IIpyu IMOMOIIU IIOIINIABKOBO-PBIYAKHBIX
TOINIMBOMCPOB OCHOBAHO Ha IIPHHIMUIIC HpGO6p3.30BaHI/I}I C IIOMOIIBIO pcocCTaTra
MNEPCMCIICHUA IIOIIJIABKA B BJIGKTpI/I‘ICCKI/Iﬁ CHUI'HAJI.

Jl7is u3MepeHus: MTHOBEHHOTO pacxo/a TOTUIMBA KaXKIBIM JBUTATEIIEM M OCTaTKa
TOIUIMBA B Oakax Ui KaKJIOTo JBUTATelNls MpeaHasHadeH pacxogomep. KpbuibuaTo-
TaXOMETPHUECKUH pacXojoMep MPEICTaBIsieT cOO00H mpeoOpa3oBaTelb, TeHEPHPYIO-
A AIEKTPUICCKUH CHUTHA, TPOMOPIIMOHATLHBIN PacXoay MPOTEKAIOIETO TOILUTHBA.

Hepez[ IT0JIETOM DKHUITaK 00sI3aH:
IIPUHATDb JOKJIaJ OT aBUATCXHUKA O KOJIMYCCTBEC U COPTEC 3allPAaBJICHHOI'O TOILJIMBA,

Y66I[I/ITBCH, YTO CJIUT OTCTOM TOIIJIMBA U B HEM OTCYTCTBYIOT MCXaHUUYCCKUC ITPUMCCH
" BOJ4, a B 3BSUMHCC BPpCM: — KPHUCTAJLJIBI JIbJA.

[IponsBecT BHEHMIHWM OCMOTpP CaMoOJIETa, IMPU OTOM IPOBEPUTH, HET JIM TEUYU
TOILUINBA, IIPOBEPUTH 3AIIPABKY CaMOJIETA TOIUIMBOM.

[Tocne mocaaku B kaOMHY HEOOXOAMMO BKJIIOYMTH W MPOBEPUTH HCHPABHOCTD
TOILUIMBOMEPA, CYMMApHOE KOJMYECTBO ToIIMBa B 0Oakax. KoHTponb 3a pacxomom
TOIIMBA B MOJIETE OCYIIECTBIATH 110 TOIUIMBOMEPY. 3aropaHue CBETOCUTHAJIN3a- TOpa C
KpacHbIM CBETOPUIBTPOM Ha cBeTocurHaibHoM Tabmo «OCTAT. TOIJL.» yka3biBaet
NWJIOTY Ha TO, 4TO B 0aKax ocTajiock ToruBa Ha 30 MUHYT MoJIeTa.

Ha 5Ix-42 BooO111€ HET HU KaKOM MOCIe0BaTEILHOCTH, 3/1eCh IIEHTPOBKA HU KaK HE
3aBUCHUT OT BbIPaOOTKH ToruiMBa. Ho ObIBAIOT cllyyau 1o ClIoXkKHee, B KaueCTBE IpuMepa
MpUBEY TOCJIEIOBATEILHOCTh BBIPAOOTKH Ha camoisiére Ty-134(cm puc. 5). Ilpu
MOJIHOM 3alpaBKe, CHayajga TOIUIMBO BhIpadaThIBacTCs M3 3MX OAKOB MOJIHOCTHIO
(louepenn), 3aTeM TOILUIMBO HAYMHACT BBIpAaOATHIBAThCS M3 1BBIX OAKOB JIO OCTaTKa B
Hux 2200xr(2a ouepenn). Ilocme ocrtataka 2200kr B 1BBIX Oakax, BbIpabOTKa
nepexsoyaeTcss Ha 2pie 0aku(3s1 ouepenp), MOcie MOJTHOM BRIPAOOTKH M3 2BIX 0aKOB,
BbIpaOOTKAa BHOBb NepekioyaeTcs Ha lbie 0aku(20 ouepenn), 3/1€Chb MPOUCXOAUT
nojiHasi BeIpaOoTKa TormBa. Hajgo OTMETHTh, 4TO MOCIEI0BATEILHOCTh BHIPAOOTKH
TOIJIMBA MOJHOCTHIO aBTOMATU3UPOBaHA U JIMIIIb KOHTpoJIUpyeTcs skunaxem BC, HO B
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cirydae e€ 0TKasa, BBIpabOTKa MOKET OCYIIECTBIISITHCSA M B PYUHYIO, HO C COOIIOACHUEM
TOW >K€ TMOCIEeNOBATEIbHOCTH. T.0. KaKAOMY CaMOJIETY TMpHCYyIIa CBOS CHUCTEMa
BBIPAOOTKH.

s obGecrieueHus: OecriepeOOHON TMMOAAaYM TOIJIMBA K JBUTATENsIM IIPH
HBOJIIOIUSX, HA CAMOJIETaX YCTAHOBIICHBI pacxoaHble Oaku. Beé TomnmBo, nogatomeecs
K JBUTATENISIM, TPOXOAUT Yepe3 3T O0aku. CMBICI UX B TOM, YTO OHM BCET/a MOJHbIE.
Bo Bpems nonéra camonéra npoucxoauT NOCTOSHHOE UX TOIMOJHEHUE U3 TOITUBHBIX
0aKkoB CIEUHUAIBHBIMM HACOCAMHU MEPEKAayKh, B CaMUX K€ PaCXOJHBIX Oakax
YCTaHOBJICHBI MOJKAYMBAIOIINE TOIUIMBHBIE HACOCHIL. [[nsi oOecrieueHust HaAEKHOCTH
CHUCTEMBI, HA MHOTHUX CaMOJIETaXx HACOCHI CIapEHHBIE, MPUYEM UHOTIA SJICKTPOINUTAHUE
TaKuX HACOCOB MPOU3BOAUTCS OT PA3JIMUHBIX IITUHH, T.€. UMEET Pa3JIMUYHOE HAMPSKCHUE.
K nepekaunBaronum HacocaMm OTHOCATCS BHyTpuOakoBbie Hacockl DIIH-91C, DIIH-
91b BHeOakoBeie arp.463 u ap. K moakauunBaembim DIH-14, DIH-45, OIHI-5 u

np.(cM. pucS)

P'v
IIH-91C J1H-14

Curnanuzanus pabOThl BCEX TOIUIMBHBIX HACOCOB pabOTaeT MO CIEAYIOMEMY
NPUHIUIY: B TOIUIMBHOM TPYOOMpPOBOJAE, 3a KaXKJbIM HACOCOM, YCTaHaBIUBAETCA
TaT4rK MeMOpaHHoro tuma. Kak Tojibko Hacoc HauYMHAeT paboTaTh, JaBJIEHNUE TOTUIUBA
B TpyOOINpPOBOJE 3a HACOCOM YBEJIMYMBACTCS, MEMOpaHa JaTyuhKa IMPOrubaeTcs u
3aMbIKAeT KOHTAKTHI I[ENIH CUTHAIM3aluu. B pe3ynbTaTe B KaOWHE MUJIOTOB HA TTaHETU
TOIJIMBHOW CHUCTEMBI, 3aropaeTcsl jJaMIlOYKa WJIA HHAUKATOP paboOThl KOHKPETHOTO
Hacoca, Kak TOJIbKO TOIUIMBO B Oake 3aKaHYMBAETCS, HACOC HAYMHAET MPOXBATHIBATH
BO3JlyX, JIaBJICHHE B TPyOOmpoBoOe HaumHaeT "CKakaTh'", B pe3yjbTaTe JaMIIOYKa Ha
TOTUTMBHOW TIAHEJIM MOPTaeT, CUTHAIU3HPYS 00 OKaHYMBAIOIIEMCS TOILUIMBE.
Bxitouenne HacocoB 0e3 TOMIMBa HE PEKOMEHIYETCs, T.K. TOIUIMBO OJHOBPEMEHHO
SIBJISIETCS. CMA3bIBAIOIIUM AJIEMEHTOM TPYILIMXCA AeTeell Hacoca. Bee moakaunBaroiye
U TEePEeKAYUBAIONIME HACOCHI IIEHTPOOEKHOIO THIA, YCTAHABJIMBAIOTCS KaK MOXKHO
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ompke K AHy Oaka, 4ToObl 00€CHeYWTh MAaKCUMAaJbHYIO BBIPAaOOTKY TOILJIMBA.
W3mepenne TorumBa B 0akax MPOUCXOAMUT C TOMOIIBIO TaTYMKOB EMKOCTHOTO THIIA.
Takoil maTyMk TMpeacTaBiseT COOOW, MO CyTH, KOHJEHCATOp, €MKOCTh KOTOPOTO
MEHSETCS B 3aBHCHMOCTH OT CPEIbI

. . . . . MEXKITY miacTuHaMU. M3MeHeHue
YPOBHSI CPEJIbl, MPUBOIUT K H3MEHEHUIO

€ero €MKOCTH, 3aMepsia a1y
EMKOCTbh,(DAKTHUECKH MBI 3aMepsieM

!

ypoBeHb. B kaxinom Oake, B pa3HBIX
MecTax, YCTaHOBJICHO 1o

HECKOJIBKOEMKOCTHBIX JaTYHUKOB. Tak

! KaKk BbICOTa Oaka B Pa3HbBIX MCCTax

pa3Has, TO W JJIMHA JaTYNKOB OyAeT
pazimuuHa (cMm.puc6). Bce EMKOCTHBIC

Prich JTATYMKW YCTAHABJIMBAIOTCA B 0akax H
PETYJIUPYIOTCST TaKUM 00pa3oM, YTOOBI
IIpU HBOJIOLMAX CaMOJIETa MOKAa3aHUsl JAaTYMKOB Ha yKa3aTeJe KOJWYECTBA TOILUIMBA
ObLIIM HE U3MEHHBI. [IpruéM 3aMepsTh MOKHO KaKk CyMMapHOE KOJIMYECTBO TOTUIUBA, TaK
u KOJINYECTBO TOILJIMBA B KaXJ10M Oake o OT/ICJIBHOCTH.
3ampaBka camoJIETa TOIJIMBOM MOXKET OCYIIECTBISATHCS LIEHTPAIU30BAHHO, T.€. Yepe3
3aMpaBEYHBIN IIJIAHT MOTYT 3alPaBJIsiThCS Cpa3y BCe OaKu, U OTKPHITHIM CIIOCOOOM, T.€.
4yepe3 BEPXHUE 3alpaBOYHbIE TOPIOBUHBI. K HEOCTATKaM OTKPBITOM 3alpaBKH MOXKHO
OTHECTH TO, YTO MPU HEW BO3MOYKHO MOTIaJaHue TPsI3v, Mycopa U aTMOC(EpHBIX 0CATKOB
B 0ak uepe3 ropJIoOBUHY, a Takke Ooyiee IJIUTEIbHOE BpeMs 3allpaBKd, Belb Oaku
3ampaBisIIOTCA 10 0JHOMY. Ha cOBpeMeHHBIX caMoyI€TaX OTKpPBITAsl 3alpaBKa yKe HE
npuMensietcs. Jlnma  oOecrnedyeHuss I[EHTPOBKM caMOJ€Ta TMPU €ro CTOSHKE,
[EHTpaJU30BaHHas 3allpaBKa OCYXXECTBJISIETCSI B CTPOTOM MocieaoBaTeabHOCTH. Jist
KaXJIOro caMoJji€Ta OHa CBOs. BBIOOp MOCIENOBATENIBHOCTH 3alpaBisieMbIX OaKoB,
3aBUCUT OT KOJIMUECTBA 3ampaBisieMoro TomumBa. Eciaum camonér JjeTutr He Ha
MaKCHUMaJIbHOE PACCTOSIHHE, TO HET HEOOXOIMMOCTH 3allpaBisiTh MOJIHbIE Oaku, Mpu
TOM HEKOTOphIe 0aku MOTYT BOOOIE HE 3ampaBiATbcs, Hanpumep Ha Ty-134 mpu
JUTUTEIILHOCTH peiica 2 yaca, TpeThU OaKu He 3anpasisitotcs, Ha b-737 ocraéres cyxum
IIEHTPAIbHBIN OaK.

3anpaBka
[{enTpanu3oBaHHas 3aMpaBKa OCYLIECTBIISIETCS CO CHEIMAIBLHOIO IUTKA 3anpaBku. Ha
HEM, KaK MPaBWJIO, BHICTABIIACTCS CIIOCOO 3ampaBKu (B aBTOMATe WU BpyuyHyio). [Ipu
aBTOMAaTHYECKOM CIIOCO0E€ 3ampaBKH, Ha CIEIUAIbHOM 3aJaTYMKE BBICTABIISETCS
KOJIMYECTBO 3alpaBisieMOro TOIUIMBA W OTKPBHIBAETCS ILIEHTPAIbHBIM 3allpaBOYHBIN
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KJIalaH, KJanaHbl 3alpaBKHU KaXJA0ro Oaka MOTYT OTKpPBIBaTbCA aBTOMATHYECKH, a
MOTYT OTKPBIBATbCS W BPYUYHYIO. 3aKpbITHE KJIalaHOB 3alpaBKU, NPH JOCTHKEHUU
3a/IaHHOTO KOJIMYECTBA TOIUIMBA, TPOUCXOIUT aBTOMATUYECKH OT JIaTYUKOB 3aIllpaBKH,
KOTOpbIE, KOHCTPYKTHUBHO, AHAJIOTUYHBI AATYUKAM CUCTEMbI U3MEPEHUS, T.€. SIBISIOTCS
éMKOCTHBIMHU. [Ipu pydHON IEHTpPAIM30BAHHON 3ampaBKe HEOOXOAUMO TMOCTOSHHO
KOHTPOJIMPOBAaTh KOJIMYECTBO 3AMPABIIEMOIO TOIUIMBA, BOM30EKAHUHU MEPE3anpaBKu
TOIUIMBHOrO Oaka. [[ns mpeaoTBpaleHus: nepe3anpaBkid B aBTOMaTHUYECKOM PEXUME,
MPUMEHSETCS HECKOJIBKO OJIOKMPOBOK 3aKPBITUA KJIAaaHOB 3alpPaBKU KaKI0T0 0aKa, Kak
OT JIaTYMKOB 3aIlpaBKH, TAK U MPUMEHEHHUE MTPOCTOr0 MOIJIaBKOBOro kianaHa. Ha Bcex
caMoyIi€Tax  MPUMEHAETCA CUCTeMa  JPCHAKUPOBAHUS  TOIUIMBHBIX 0aKoB.
KOHCTpYKTHBHO OHM BBHITIOJIHEHBI 110 PA3HOMY, HO CYyTh y BCEX OJIHA, TOIJIMBHBIE OaKu
JIOJKHBI OBITH COOOIIEHBI ¢ aTMOC(hEpOH, HHAYE MPU BHIPAOOTKE TOITMBA B OaKe HAUHET
CO37aBaThCd BAaKyyM U TOIUIMBO NEPECTAHET MOCTyNaTh K JBUTATENSAM. Y CHCTEMBI
JpEHaXka €CTh U ell€ oJHa (PYHKIMS, 3TO NPEIOTBPAILICHUE Pa3ayTHs OAKOB Ha CTOSIHKE
caMoJIETa C TOJIHOM 3alpaBKOW MpPH MOBBILIEHUU TeMIIepaTypbl Bo3ayxa. HekoTtopsie
caMOJIETBl MPOCTO  cOpachIBAalOT  yBeJIWuMBIIEeCs B 0OBbEME TOIUIMBO Ha
cTosiHKY. Clexyer OTMETUTh, YTO U3MEPEHUE TOIUIMBA IPU 3allpaBKE caMoieTa
IPOU3BOJUTCS B JINTPAX, FAJIOHAX U APYTUX Pa3MEpHOCTAX 00bEMaA. A BOT U3MEpPEHUE
KOJIMYECTBA 3alPaBJIEHHOTO TOIUIMBA MPOU3BOAUTCS YK€ B KAJIOTpaMMax MM TOHHAX.
Jlns 4ero 3TO 31€1aHO, HABEPHO MOHATHO. Bec TommBa, 3TO yXe MaccoBas
XapaKTEPHUCTHKA, B JINTPAX B3JIETHBIN BEC HE U3MEpHelb. [Ipyu BbINOIHEHNN 3aIpaBKU
camoniéta JHOOBIM CIIOCOOOM BCErjJa CTPOro COONIOAAIOTCS NpaBHJIA TEXHUKHU
Oe3omacHOCTH M TOXapHOW Oe3omacHocTH. Ha Tepputopum aspomopra BooOIIE
3alpelleH0 KypeHUe B HEINOJOKeHHOM Mecre. Ilepen 3ampaBkoil, cam caMoOJIET U
NOJBEXABIIMN K HEMY TOIIMBO3AIPABIIMK, CHELUAIBHBIMU TPOCAMM 3a3E€MIISIOTCS K
CHEUUAJIbHBIM  KOJOJALIAM  3a3€MJICHUs, KaXJAbld 10  OTAEIbHOCTH, TaKKe
IPOKJIAJIBIBAETCS CIIEHUANIbHBIN TPOC BBIPABHUBAHUS MOTEHLIMAA MEXAY CaMOJIETOM U
TOTUIMBO3ANPABIIMKOM. TOJIBKO TMOCJHE NPOKIAIKM BCEX 3THX TPOCOB, MOXKHO
NOJICOEUHSATD 3alIPABOYHBIA PyKaB K 3allpaBOYHOMY LITYLEPY CaMOJIETA.

111, 3aknwuyumenvnasa uacmo

HpenonaBaTenL HAaIlTOMUHACT TCMY, y‘-Ie6HBIe OCJIN U BOIIPOCHI 3aHATHA OTMCUACT
IMOJIOKUTCIBHBIC OTPpULIATCIbHBIC MOMCHTLI IIPpHW IMPOBCACHUW 3aHATHUSA OTBCUACT HaA
BOIIPOCHI, 00BABIIAET OLCHKH, IMOJACHACT HMOPAAOK IMMOATOTOBKHU K CIICAYIOIICMY 3aHATHULO.

JIumepamypa.

3. Kopnuees, B.M. KoHcTpykiuss ¥ OCHOBBI JKCIUTyaTallMd JIeTaTEIbHBIX
anmapatoB : koHcrekT jekuuii / B.M. KopueeB. — YnbsHoBck : YBAY

TA(u), 2009. — 130 c.
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[IpoekTupoBaHre CUCTEM CHIJIOBBIX YCTAHOBOK CaMOJIETOB: KOHCII. JIEKIUN
/ C. B. Enudanon, B. JI. IlextepeB, A. 1. Peixenko u ap. — X. :
«XapbKOBCKHI aBUAIMOHHBIA HHCTUTYT», 2011. — 512 c.

Kuromupckuit I'. . KoHcTpyKiMsi camoieToB : Y4YeOHUK AJi CTY/IEHTOB
aBUAIIMOHHBIX CHEIMAIbHOCTEN BY30B. - 3-¢ U3I., nepepad. u aom. - M.:
Mamunoctpoenue, 2005. — 406c¢. (6.1.2)
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Jleknus Ne6
Tema: «IIporuBoodaenenuTeabHas cucrema camoséra (IHOC)».

§ 1. O0mme cBeaeHus
§ 2. Arperatel ITOC cucremsl
§ 3. OcHoBHbIe paboTHI 10 00cHy)kuBanuto [1OC.

Heab 3ansTus: JIeKuuu COCTaBIAIOT OCHOBY TE€OPETUYECKOIO0 OOYUYEHHS U JOJKHBI
JlaBaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYUHbIX 3HAHUM 10 JUCLUIUIMHE, PACKPHIBATh
COCTOSIHHE W MEPCIEKTUBBI Pa3BUTH COOTBETCTBYIOLIEH OOJACTH HAYKU M TEXHUKH,
KOHIICHTPUPOBAaTh BHUMAaHUE OOyYalOIIMXCs Ha HauOoJiee CIIOXKHBIX U Y3JIOBBIX
BOIIPOCAX, CTHUMYJUPOBATh WX AaKTUBHYIO IIO3HABATEJIbHYI0 JEATEIBHOCTh U
croco0cTBOBaTh (HOPMHUPOBAHMIO TBOPYECKOIO MBIILICHUS. Beaymmm merogoM B
JEeKIMM BBICTYIAeT YCTHOE H3JIOKEHHE y4eOHOro marepuaia, CONpOBOXKIAIOLIeecs
JNEMOHCTpalMen BUAeO U KHHO(UIBMOB, CXEM, IIJIAKATOB, TOKA30M MOJEIEH, TPUOOPOB
Y MAKETOB, UCIIOJIb30BAHUEM AJIEKTPOHHO-BBIYUCIUTEIbHON TEXHUKH.

I. Béoonaa uacms: OTOo0pa3uTh TEMYy U y4eOHBIE BOIPOCHI Ha JOCKE, OOBSBUTH
1elb, yKa3aTh Ha aKTyaJbHOCTh JAHHOTO 3aHSTHS, JIOBECTH MOPSAOK MPOBEICHUS
3aHATHUSA

I1. Ocnoeénas uacme:

§ 1. O0mue cBeneHust

OO6pazoBanue JibJia Ha MOBepxHOCTH JIA B moJjieTe BO3MOKHO B YCIIOBUSX KaleJIbHO-
KUJIKOCTHOM  00Ja4yHOCTH B Juama3oHe Temmeparyp oT 0° mgo -50°C.
OO6usieneHeHe TOBEPXHOCTEH Kpblia, ONEpPeHHs W pylied yBenuuuBaeT Bec JIA,
YXYJIIIAET €r0 YCTONYMBOCTD U YIIPABISIEMOCTD; 00Jie/ieHeHHe (hoHapsl KAOMHBI MUJIOTOB
yxyJmaet 0030p u3 kabunbl. OOpa3oBaHUE JIbJIa HA BXOJHBIX YCTPOMCTBAX JABUTATECH
MOXET MPUBECTH K CPBIBY OSTOr0 JbJa B BO3AYIIHBIM KaHajd JBUTATENsl U €ro
noBpexJeHuto. s 3amutel oT oOneneHeHus coBpemeHHble JIA o0opynyrorcs
npotuBooOieaeHuTeNnbHbIMU cucTeMamu (I1OC).

Ilpomueooonedenumenvuvie cucmemvl nOOPA30ENAIOMCA  HA MEXAHUYECKUE,
¢uzuxo-xumuueckue u mennoevie. Kpome mozo no npunyuny oeiicmeus OHU
Ovigaiom HenpepovIGHO20 OClICMEUA U YUKIUYECKUE.

[TOC HemnpepbIBHOTO AEUCTBUS MOCIE BKIOYEHUS! padOTaOT 0€3 OCTAHOBKH U HE
JIOMYCKAIOT 00pa30BaHUs JibJ]a Ha 3alMIIAaeMbIX TOBEpXHOCTAX. A nukimyeckue [10C
OKa3bIBAIOT CBOE 3alIUTHOE JIEUCTBUE OTIEIBHBIMU IIUKJIAMH, OCBOOOXKIAs TIPU ATOM
MOBEPXHOCTH OT 00Pa30BABIIIETOCS 3a BpEeMsI TIEpEPhIBA JIbJIA.

1. Mexanuueckue npomueooodnedenumenbHvle CUCHEMbl — YTO KaK pPa3 CUCTEMBI
IIUKJINYECKOTO AeHcTBUS. [[UKI ux paboThl NETUTCS HA TPU YaCTU: 0Opa30BaHUE CIIOS
JbJa ONpPEACIICHHON TOJMIIMHBI (0KOJIO 4 MM), Jajiee pa3pylleHue UEI0CTHOCTH 3TOTO
cios (MM YMEHBIIIEHUE €T0 CIEIJICHUS C OOIIMBKON) U, B 3aBEPIICHUH, yIaJICHUE JIb/1a
O] IECTBUEM CKOPOCTHOTO HAropa.

KOHCTpYKTMBHO OHM  BBINOJHSIOTCS B  BHUAE  CHEHHAIBHOTO  MPOTEKTOPA,
W3TOTOBJIEHHOT'O U3 TOHKUX MaTepHUasioB (UYTO-HUOYIb THUIIA PE3UHBI) CO BCTPOCHHBIMHU
B HETO KaMepaMu M pa30MTOTO Ha HECKOJIBKO CEKIIUNA. ITOT MPOTEKTOP pa3MeENIaeTcs Ha
3alUIIAEMbIX MOBEPXHOCTAX. OOBIYHO 3TO HOCKHM KpbLIa U XBOCTOBOTO OMEPEHUSI.
Kamepsr MoryT pacrionaratbcs Kak BJIOJIb pa3Maxa Kpbuia, TaK U MOMEPeK HEro.
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HCTBUA

HNCTBHC B KaAMCPHbI OIIPCACIICHHBIX CCKIIMU B Pa3HOC BPCM:I

Puc.1 ITpunmun ne

nojaeTcss TMoj JaBlCHWEM BO3MyX, 3a0upaembiii oT paBuratens (TP, wmm ot

HpI/I BKJIIOUCHHUH CUCTCMBI B 1€

). JaBnenne mopsimka 120-130

KIIA. TloBepXHOCTh «BCIy4YHBaeTCS», nedopmMupyercs, Jieq TMpU DTOM TepseT

KOMIIpECCOpa, IIPUBOANMOIO ABUTATCIICM B JACUCTBHC

LEJIOCTHYIO CTPYKTYypy M cayBaercss HaOeraromuM mnotokoMm. Ilocne BbIKIIOUEHUS
BO3JyX OTCAachIBae€TCsl CIEUHUaIbHbIM HHXEKTopoM B atMocdepy. IIOC Ttakoro

, HallIe AKX NMpUMEHeHre B aBuaruu. OIHaKo Ha

COBPEMEHHBIE CKOPOCTHBIE CAMOJIEThI OHA YCTAaHOBJIEHA OBITH HE MOXKET (Makc. V 10

600 km/4),

MPUHIINATIA IEWUCTBUS OJIHA U3 MEPBBIX

MOTOMY 4YTO MOJ IEMCTBUEM CKOPOCTHOTO Haropa Ha OOJIBIIUX CKOPOCTAX

MPOUCXOUT AedopMaliusi IPOTEKTOpa U, KaK CJIEICTBUE, M3MEHEeHHE (PopMbI Tpoduis,
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llepeonsss kpomka kpwoina camonema Bombardier Dash 8§ (400, ob6opyoosannas
NHEBMAMU4eCKUM  NPOMUBO0OICOeHUMENbHVIM — HOCKOM.  Buouei  npoodonvhwvie
NHeBMOKAMepbl.

Camonem Bombardier Dash 8§ Q400.
[Ipm »TOM momepevHbIe KamMepbl B TUIAHE CO3/1aBa€MOT0 WUMH a’3pPOJWHAMHUYECKOTO
CONPOTHUBIICHUSI HAXOAATCS B 00J€€ BBHIMIPHIIIHOM MOJIOXKEHUH, YeM IPOJOJIbHbIE. A
BOOOIIIE YBeIUUEHUE TPODUILHOTO CONPOTUBIEHUE (B paboueM coctostuuu 10 110%, B
HepaboueMm 10 10%) — 3TO 0AMH U3 TJIABHBIX HEJOCTATKOB TAKOU CUCTEMBI.
Kpome Toro npoTekTopsl HEIOITOBEYHBI ¥ TOABEPKEHBI pa3pyILIAIOIIEMy BO3ACHCTBUIO
OKpY>KaloIel cpeipl (Biara, mepemnaabl TEMIEpaTyphl, COIHEUHBIN CBET) U PA3ITUIHOTO
BU/JIa TMHAMUYECKUX HArpy30K. A TJIaBHOE JOCTOMHCTBO — TO MPOCTOTA ¥ MaJlasi Macca,
TUTFOC K 9TOMY OTHOCHUTEIILHO HEOOJBIION PacXo] BO3ayXa.

K mexanndeckuM cucTeMaM MHUKIUYECKOTO JACHCTBUS MOXHO TaKKe OTHECTH
anexkmpoumnynvcuyio IIOC. OCHOBA 3TOM CUCTEMBI — CIEIUANIbHBIE 3JIEKTPOKATYIIKHU-
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COJICHOHUIbI oe3 CCPACYHHUKOB, HA3bIBACMLIC HMHIAYKTOPAMH BHXPEBLIX TOKOB. Onu
PACITIOJI0KECHBI BOJIM3K OOIIIMBKH B paﬁOHe 30HBbI O6J'I€,Z[CH€HI/IH.

A4

<; =3 =
¢ — L=
, : R

Im npeodpasolamens \\\ : {)\"

7-4 ngdeucmertss — \\
!&.\.
: N\
WV
Om mpeodpasobamenn \\\
2-u nodcucmEmss \
FCT2N \\

Tunobdar cxema coedunenud undynmopol 8 cenquu

Puc. 1.21. KomnoHoBka anektpoumnynbcHon NOC Ha nnaHepe Ts-
xernoro camornerTa: |, Il - cootBeTtcTBeHHO NMOC npeakpbinka U XBOCTOBOrO
onepeHust: a, 6, B - 3-1, 2-a 1 1-a nogcuctemsbl; 1 - AaT4nK curHanmsartopa

obrneneHeHust; 2 - UHOYKTOP

Cxema anexkmpoumnynvcrou I10OC na npumepe camonrema HJI-86.

Ha Hux MomHbIMH wHMIyJIbcaMU (C HHTEpBalaMu B 1-2 CeKyHHbI) MNOAAETCSA
AJIEKTPUYECKUNA TOK. JIIUTEIBHOCTh MMITYJILCOB HECKOJBKO MHMKPOCEKYHI. B
pe3yJibTaTe B OOIIMBKE HABOASATCS BHXPEBBIC TOKU. B3anMojelcTBHE TOJIEH TOKOB
OOIIMBKY M MHAYKTOPA BBI3BIBACT YNpyrue aehopmaidu OOIIMBKY U, COOTBETCTBEHHO,
pAacCHoJIOKEHHOTO HAa HEW JIEIOBOTO CJI0S, KOTOPBIM Pa3pyIlIaeTCs.

2. Tennosvie npomusoob.iedenumenvrovle cucmemsl. B xauecTBe UCTOUHHUKA TETIJIOBOM
SHEPrUU MOXKET ObITh UCII0JIb30BaH rOPSYUi BO3IyX, 3a0MpaeMblIil U3 KoMmpeccopa (11
TPJl) wiu >xe MpOXOIAIIUA Yepe3 TEITIO0OOMEHHUK, MOJ0TPEBAEMbIN BBIXOSIIIMMHU
rasamu.
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Bo3saywHo-Tennosas MNOC

t=120°C t=860°C t=250°C

Cxema 8030yuWHO-mMenio8o20 0602peda Hocka npoghus. 1 - obuuska iemameibHo20
annapama, 2 - cmenka, 3 - 20(hpuposannas no8epXHOCMb, 4 - TOHINCEPOH, S -
pacnpedenumenvuas mpyoa (KoJieKmop).

D Q
L WING OVERTEMP P :
INBOARD WING UNDERTEMP (g VENTS (D)
’

R

S5°FNAC (ﬁ . !i\_ 0]
= V) P O |
) ! =

LWING UNDERTEMP i [ . -
61°F/16°C — 7) 1) —
-+~ L ENG/STAB RWING ANTHICE — O
Lo+~  ANTIICE VALVE ——

-

| = VALVE (N/O)

R —————

! - E\JG ANTI-ICE UNDER / OVERTEMP
‘n =LP-P25  132M75F (56°C/191°C)

TN P28
=3 PHP - P3

[ HP SHUTOFF PRSOV (N/O)

RseaapoLaterg: b ' BLEED AIR OFF PRSCV (N/O)
LEGEND

(D overTEMP SENSOR

"; " SPAR OVERTEMP
[ 180°FITC _,*" o
f o

L STATOR ANTI-ICE
VALVE (N'O)

P nnccns et ---————

'
|
|
----------- pees=== L STAB ANTHCE =
: VALVE (NO) I l ’ (© unoerRTEMP SENSOR
: Iy COMBINATION UNDERIOVERTEMP SENSOR
! LHORIZONTAL 0 9 @
| STAB OVERTEMP S NORM CLOSED (N/C) SOLENOID VALVE
160°FI71°C

WING XFLOW

== NORM OPEN (N'O) SOLENOID VALVE
VALVE

[ enviroNMENTAL BLEED AR

L HORIZONTAL "”@ . COOL PURGE AR
STAB UNDERTEMP
50°F/10°C PRSOV = PRESSUAE REGULATING
SHUTOFF VALVE

Cxema 6030yuwno-mennosoti IIOC camonema Cessna Citation Sovereign CE680.
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Camonem Cessna Citation Sovereign CE680.
Takoro poja cucTeMbl HanboJjiee HIMPOKO PACHpOCTPaHEHBI celyac, H3-3a CBOCH
MIPOCTOTHI M HAJEKHOCTH. OHU TOXKe ObIBAIOT KaK IUKJIMYECKUE, TaK U HEMPEPHIBHOTO
neictBus. Jj1st o6orpeBa OOJBIINX IUIOMIAACH MPUMEHSIOTCS YaIle BCETO UKINIECKUE
CHUCTEMBI U3 COOOpaKEHNI SIKOHOMUH YHEPTHUH.

TermnoBbie CHCTEMBI HETTPEPHIBHOTO JACHCTBUS UCIIOJIb3YIOTCS B OCHOBHOM C IIEIBIO
MpeaoTBpalleHdss o0pa3oBaHUsA JibJAa B TEX MecTax, IJie ero copoc (B ciyuae
MIPUMEHEHHS [TUKJIMYECKOU CHCTEMBI) MOT OBl UMETh OomnacHbIe mocieAcTBuA. Hampumep,
cOpoc Jibla C IEHTPOIUIaHA CaMOJIETOB, Y KOTOPBIX JBUTATENM PACIOJOXKEHBI B
XBOCTOBOM 4YacTH. OTO MOIJIO Obl TOBPEAWTH JIOMATKHA KOMIIpEccopa B cClIydae
nonajaHus cOpacbkIBaeéMoro JibjJa Ha BXOJI B JIBUTATEITb.

['opstumii BO3MyX MOABOAMTCS B PailOH 3alUIAEMBIX 30H 4Yepe3 CIEIHAIbHBIE
ITHEBMOCHUCTEMBI (TpyObI) OTAEIBHO OT KaXJOro jaBurareis (sl oOecreueHHs
HAJIC)KHOCTH M PabOTHl CHCTEMBI B Cllydae OTKas3a OJIHOro M3 aBurareneit). [lpudaem
BO3JIyX MOJXKET pacIpeaesaThes 10 000rpeBaeMbIM 00JIACTSIM MPOXO/Is KaK BIOJb, TaK U
nonepek HuX (y Takux K03 PHUITMEHT MOJIE3HOr0 IeUCTBUSA BhIle). [locie BeImoHeHUs
cBoUX (DYHKIIMUA BO3AYX BBIITyCKAaeTCs B aTMOChepy.

['maBHBIN HEAOCTATOK 3TOM CXEMbI — OILIYTUMOE MaJCHUE MOIIHOCTH JBUTATENS
MIPU UCIOJIb30BAHUHM KOMITPECCOPHOT0 Bo3ayxa. OHa MOXKET maaaTh BIUIOTH 10 15% B
3aBHCHMMOCTH OT THIIA CaMoOJeTa W JBUTATEISA. ODTUM HEIOCTAaTKOM HE oOnagaeT
TEIUIOBass CHUCTEMA, MCIOJB3YIOMIAs [JIs HarpeBa JJIEKTPUYECKUM TOK. B Hen
HEMOCPEJACTBEHHO Pa0OTAIOIIMM Y3JIOM SIBISETCS CHEUUATBHBIA TOKOMPOBOISIIIHIMA
CJIOM, coJeprKallliii HarpeBaTebHBIC AJIEMEHTHI B BHUC IPOBOJIOKH (Yalle BCEro) u
PACIIOJI0KEHHBIN MEXK Ty H30JISIITUOHHBIMU CIIOSIMH BOJIM3H 000rpeBacMoil MOBEPXHOCTH
(o1 OOIMBKOM Kpbljia, HarIpuMep). Takue cucTeMbl OOBIYHO pabOTaIOT B HMITYJIHCHOM
pexXuMe U1l SKOHOMHUH dHeprurd. OHM OYeHb KOMMAKTHBI U UMEIOT Majyio Maccy. [lo
CPaBHEHMIO C BO3AYIIHO-TEIJIOBEIMA CUCTEMAaMU MPAKTHYECKU HE 3aBUCSIT OT peKUMa
paboThl nBHUTraTeNs (B IIaHe MOTPEOIIeMON MOITHOCTH) U UMEIOT 3HAYUTEIIHbHO OoJiee
BBICOKMM  KOX(PGUIMEHT TOJE3HOro  JACHCTBHS: JJI1  BO3AYIIHOM  CHUCTEMBI
Makcumanbhabii KIT{ — 0,4, niist anekrpuyeckoit — 0,95. OnHako, KOHCTPYKTUBHO OHU
OoJiee CJIOXKHBIC, TPYJAOEMKH B OOCITY>KMBAaHUM W HUMEIOT JOCTAaTOYHO BBICOKYIO
BEPOSTHOCTh OTKa30B. Kpome TOro TpeOyrT Haluyus JOCTaTOYHO OOJIBIION
BbIpabaThIBAEMOW MOITHOCTH JJIsl CBOEH PadOTHI.
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Onekrporepmuueckas [1OC.

Puc.2. KoHCTpyKIIUs 3JIEKTPOHArpeBaTEILHOTO JIEMEHTA EPEIHUX KPOMOK KpblJia:
I - BHyTpeHHss oOmuBKa 2,4,6 - CTEKIOU30MIAINS; 3 - HarpeBaTeIbHBIN AJIEMEHT; 5 -
TEIJIOBOM HOX; 7 - BHEIIHSS OOIIMBKA

OnekrpoTeruioBbie [IOC uCoab3y0TCs TakkKe NIl 000rpeBa pa3IuYHbIX JATYUKOB U
MPUEMHUKOB BO3IYIITHOTO JIaBJICHUS, a TAKXKE JIJIsl yCTPAHEHUs 00JIeIEHeHUs JIOOOBOTO
OCTEKJICHUSI KaOWH JIeTaTeNIbHBIX amnmapatoB. HarpeBaTenbHbIE 3JEMEHTHI B 3TOM
Cllyyae BCTaBJISIIOTCS B KOpIlyca JaTYMKOB WM MEXIY CJIOSMH MHOTOCJIOMHOIO
no6oBoro ctekiia. bope0a ¢ 3anoTeBannem (M 00Je€IEHEHUEM) CTEKIIa KAOMHBI U3HYTPHU
BEJICTCS C MOMOIIBI0 00yBa TEIIBIM BO3ayxoM (Bo3aymHo-TermioBas I10C). Menee
MIPUMEHSIEMBIN (B OOIIEM YHUCIIE) B HACTOSIIIIEE BpeMs cliocoO 00phObI ¢ 00JIeAeHEHHEM
— (DU3UKO-XUMHUYECKU. 31€Ch TOXKE €CTh JIBa HanpapyieHus. [lepBoe — 3TO yMeHbIlIEHHE
kod(ppuireHTa CUEIUIEHUs JbJa C 3allyIlaeMol TMOBEPXHOCThIO, a BTOPOEC —
yMEHBIIICHUE (CHIDKCHHE) TeMIepaTyphl 3aMmep3aHus Boabl. C IEIbI0 YMCHBIICHUS
CHEIUICHUSI JIbJla C TOBEPXHOCTHIO MOTYT OBITh HCIOJIb30BaHBI JMOO pa3IUYHBIC
MOKPBITUS TWUIA CIENHUAIBHBIX JIAKOB, JHOO OTAEIbHO HAHOCHUMbBIC BEIECTBA
(HampuMep, Ha OCHOBE >KHMpPOB WM TnapaduHoB). Takoil cmocod HMEEeT MHOTO
TEXHUYECKUX HEYJO0OCTB U MPAKTUYECKH HE IPUMEHSETCS.

YMeHbIIIEHHE TeMIEpaTypbl 3aMep3aHusi MOXET OBbITh JOCTHUTHYTO IyTeM
CMa4yuBaHUS TOBEPXHOCTH KHUAKOCTSIMH, UMEIOIIMMH 0OoJiee HU3KYI0 TEMIIEpaTypy
3amep3aHus, 4YeM Boja. [IpuuemM Takas ®KUIAKOCTh TOJDKHA OBITh yA00HA B IPUMEHEHHH,
XOpOIIIO CMauWBaTh IOBEPXHOCTh M HE OBITh arpecCMBHON 10 OTHOIICHHWIO K
MaTepuajiaM KOHCTPYKIIUHM JIETaTeIbHOTO anmapara. Ha mpakTuke B 3TOM ciiydyae yale
BCETO MPUMEHSETCS TTOAXOISIIHNA IO BCEM TPEOYEMbIM TTapaMeTpaM CITHPT U €T0 CMECH
C IIUIEepUHOM. Takoro poja CUCTEMBI HE OYEHb-TO M MPOCThI U TPEOYIOT OOJBIIOTO
3anaca cneyocuokocmu. Kpome TOro oHM He pacTBOPSAIOT ykKe 00pa30BaBIIUICS JIEI.
KpoMe TOro mjsi 9TUX 1€ HUCIMONb3YIOTCS aHTU(PHU3bI, TO €CTh CMECH Ha 0ase
STUJICHTJIUKOASA (WM TPOMUJICHTJIMKOJIS, KakK MeHee TOKCMYHOro). CamoJieThl,
UCIIOJIB3YIOIHE TAKUE CUCTEMBI, Ha MEPETHNUX KPOMKaX KpbLJIa 1 XBOCTOBOTO OTIEPEHUS
UMEIOT MTAHEJN C PsiIaMHi OTBEPCTUH OUEHb MAJIoro AuaMeTpa. Yepes 5Th OTBEPCTHSI BO
BpeMs T0JIeTa TIPW BO3HHUKHOBEHWUHW YCIOBUN OOJEACHEHHS CIEIHAIbHBIM HACOCOM
MO/IAE€TCS PEareHT W BCTPEYHBIM IMMOTOKOM pa3ayBaeTcs mo Kpbuty. I[lpumensitorcs
TaKOT0 pojla CHCTEMbI B OCHOBHOM B TIOPIITHEBOM aBHAIMK O0IIEr0 HA3HAYEHUS, & TAKKE
YaCTUYHO B OM3HEC- U BOGHHOM aBUaIuu. Tam ke )KUJIKOCTHAs CUCTeMa ¢ aHTU(PpU30oM
UCIIOJB3YETCSl U JIJI1 aHTHOOJIEIEHUTEIbHOM O00Opa0OTKM BUHTOB JIETKMX CaMOJIETOB.
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CrnupTocoaepkaliie KUIKOCTH YaCTO UCIIOIB3YIOTCA JIJIsi 00pabOTKH JIOOOBBIX CTEKOJ
B KOMIUIEKTE C YCTPOWCTBAMHM, MPEJACTABISIOMUMHA COOOM 1O CYTH Jiejia OOBIYHBIC
«aBopHUKH». [Toirydyaercst Tak Ha3bIBaeMast JKUJIKOCTHO-MEXaHHYECKas CUCTEMA.

Electric wipers are provided for
the windshields.

They are operated at slow or fast
speed through the WIPER selector
located on the WIPER panels.

The maximum speed with the
wipers in use is 230 knots.

N3 Bcex BhoimenepeuncieHHbIx BUAOB [IOC HekOTOpbIE HCHONB3YIOTCS B
KoMIuiekce.  Hampumep,  BO3AYIIHO-TEIJIOBas  C  JJEKTPOTEIUIOBOM WM
3JIEKTPOUMITYJIbCHAS C DJIEKTPOTETIIOBOMA.

§ 2. Arperarsl I[1IOC cucremsl.

The ice detection
system or instalied)
consists of two separate
ice detectors located on
the forward lower
section of the fuselage.

An external visual ice
indicator with
integrated light

v installed between

1 | two windshields.

Ipumep pacnonoosicenuss damuuxos ooaedenenuss. Camonem A320.
Muorue coBpemensbie [IOC paboTator B  KOMIUIEKCE € JaTuvkamu (WU
CUTHAJIM3aTOPAMH) oOJieIcHEeHMSI. Onu MOMOTaI0T KOHTPOJUPOBATH
METEOPOJIOTUYECKUE YCIOBHS MOJIETa U BOBpEMsl 0OHAPY>KMBATh HAYaBIIUKCS MPOLIECC
obnenenenusi. CucteMbl aHTUOOJIEIEHEHUSI MOTYT BKJIIOYAThCS KaK BPYyUYHYIO, TaK U 110
CUTHAJIy OT 3TUX CUTHAJIU3aTOPOB.

Takoro posia JaTYMKK yCTaHABIMBAIOTCS Ha CaMOJIETE B MECTax, /i€ Haberarouuii
BO3JYIIHbIA IIOTOK MpETEpHeBacT HaWMEHbIIMEe HCKaxeHus. Kpome Toro oHu
YCTaHABIIMBAIOTCA B KaHajaX BO3AYyX03a00pHUKOB JBUTATENCH U OBIBAIOT ABYX BUIOB
JEUCTBUS: KOCBEHHOTO U MPSIMOTO.

Ilepgvle OOHAPYKUBAIOT HAJIMYKME B BO3AyXe Kamesb BoAbl. OHHM, OJHAKO, HE MOTYT
OTJIMYUThH TEPEOXJIAKIECHHYIO BOAY OT OOBIYHOW, MO3TOMY HMMEIOT TeMIIEpaTypHbIE
KOPPEKTOpBI, KOTOpbIE BKIIOYAIOT HX B paboOTy TOJBKO NpPH OTPULIATEIBHBIX
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TeMmrepaTrypax  BO3ayXa. TakuWe  CHUTHAJIu3aTOpbl  OTJIUYAIOTCS  BBICOKOH
YyBCTBUTEJIBHOCTHIO.  JleHcTBME MX  JaTYMKOB OCHOBAaHO HA  HM3MEPEHUSX
AIIEKTPOCOTPOTUBIICHUS 1 TEIJIOOT/IauH.

Bmopuvie pearupyroT HENMOCPEACTBEHHO Ha OOpa30BaHHE M TOJIIIMHY JbJa HA CaMOM
natyuke. YUyBCTBUTEIBHOCTh K YCJIOBHUSAM 00JieleHEHUS UX HIDKE, ITOTOMY YTO OHHU
pearupyroT TOJBKO Ha Jeid, a JyIsd ero oOpa3oBaHUsS HYXHO BpeMs. J[aTduWk Takoro
CUTHAJIM3ATOPA BBHIMIOJIHEH B BUJIE IITHIPS, BRICTABJICHHOTO B IOTOK. Ha HEM oOpasyercs
Jie]] IpY BOBHUKHOBEHUH COOTBETCTBYIOIINX YCIOBUHU.

CyliecTByeT HECKOJIBKO IPHUHIIMIIOB JEUCTBHS CHUTHAIM3aTOpOB oOjdeaeHeHus. Ho
HanOoJIee pacIpOCTPaHCHBI ABa U3 HUX. [lep6viti — paIuoON30TOIHbBIN, OCHOBAaHHBIN Ha
OCJIa0JICHUH B-U3IIy4eHUS paIlnoakTUBHOTO m3otomna (cTpoHius — 90, urrtpus- 90)
CJIOEM JIbJIa, 00pa3yromeMcs Ha JaTYNKe. DTOT CUTHAIN3ATOp pearupyeT Kak Ha Havalo,
TaK ¥ Ha KOHEIl 00JIeICHEHHS, a TAKXKe Ha €ro CKOPOCTh.
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Paououzomonuwiit 0amuux cuenanuzamopa obaedenenus (muna PHO-3). 30ecw 1 -
npoguaupoeanuvie OKHa, 2 - NPUEMHUK U3TYYeHUs; 3 - 1e0SHOU CNoU, 4 - UCIOYHUK
U3TLYYEHUS.

Bmopoii —Bubpanmonseiii. B 3ToM cilyyae CUTHanmu3aTtop pearupyer Ha H3MEHEHUe
YaCTOThl COOCTBEHHBIX KOJICOAHUI UyBCTBUTEIBHOIO dJIeMEHTa (MEMOpaHbl) JaTUYHKA,
Ha KOTOPOM OCelaeT BHOBb oOOpasymomuiics jen. Tem caMbIM perucTpupyercs

WHTEHCUBHOCTB 00JICICHEHUSI.

B Bo3ayxo3a0opHuKax JBWUTaTelled MOTYT YCTaHABIMBATHCS CHUTHAIU3ATOPHI
obneaenenuss tuna CO, KoTopeie padOTAOT MO MNPUHLMIY IUPPEpEeHIMATBHOTO
maHomeTpa. Jlatuuk mmeer ['-oOpasHyto Qopmy, TOPIOM YyCTaHABIMBACTCS MPOTHUB
MIOTOKA ¥ TTapaJuIeNIbHO eMy. BHYTpH cUTHaANTM3aTopa eCTh ABE KaMephl: JUHAMHYECKOTO
(5) u cratnueckoro (9) maBinenuil. Mexay kamepamMu yCTaHOBJIEHA YyBCTBUTEIbHAs
MeMOpana (7) ¢ 3eKTpoKOHTaKTaMu (6).
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Hamuux cuenanuzamopa oonedenenus muna CO.

Korga nBuratens He paboTaeT, AaBieHHE B KaMepe NUHAMHUKUA PaBHO CTATHYECKOMY
(uepes xxukiep 3) ¥ KOHTAKThI 3aMKHYThI. Bo BpeMs 1mojieta OHM pa30MKHYTHI (J1aBJICHHE
ecTh). Ho crout Ha BXoze (1) maTymka mossBUTHCS JIbAY, KOTOPBIN 3aKyNOPUBACT BXO/I,
— IMHAMUYECKOE JABJICHHUE OISTh NMAAacT M KOHTAKThI 3aMBIKAFOTCS. [IpoXoauT curHan
00 o6neaenenuu. On nocrynaet B 00k ynpaiienus [IOC cucteMbl 1BUTATENS, a TAKKE
B KaOuHy skunaxa. [lom Homepom 4 — oGorpeBaTenb ISl UCKIIIOUEHUST 00JIeIeHEeHNUS
BHYTPCHHHMX IIOJIOCTEH CHUTHaimu3atopa. KpoMe TOro MOTryT yCTaHaBIWUBATHCS
WHIUKATOPHI 00JIe/IcHEHUS BU3yallbHOTO THma. OHM OOBIYHO CTOSAT B Tpenesax
BUJIMMOCTH (BO3JI€ JIOOOBOTO CTEKJIA), UMEIOT MOJCBETKY U MUJIOT UMEET BO3MOXKHOCTh
BU3YaJIbHO KOHTPOJUPOBATH HApaCTaHWE JibJa Ha HUX, TEM CaMbIM TOJIy4asl HY>KHYIO
uHdopmaIuo 06 BO3MOKHOM 00JIe/ICHEHUH.
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Cxema pacnonoxcerus npomueoooie0eHumebHo20 000py008aHUs HA NACCANCUPCKOM
camoneme. 30ecv 1 - cmexna xkabumwvl sxunadca; 2,3 - 0amuuxu yei08 amaxu Uu
oaeneHull, 4 - nepeoHssi KPOMKA Kpvlia (NpeOKpouLIKo8), 5 - HOCKU 8030yX03a00PHUKOS;
6 - Hocku x80cmo8o2o oneperus; 7,8 - oceemumenvhvle ghapul; 9 - 6x00 6 dsucamenu;
10 - cuenanuzamop obnedenenus.

Ha HekoToprIX THIIAX CaMOJICTOB YCTAaHABIMBAIOT CHCIUaIbHbIE (apbl It
BO3MOXXHOCTH BHU3YaJIbLHOTO OCMOTpa MEPEIHUX KPOMOK KpbLIa M ONEPEHHUs, a TaK JKe
BO3/JyX03a00pHUKOB JBUTaTeNeld B HOYHOE BpeMs W3 KaOWHBI DJKUIMaXa |
MACCAXUPCKOTO CaJloHA. JTO TOBBIMIAET BO3MOXKHOCTH BHU3YaJIbHOTO KOHHUPOJIS.
JlaT4vKy ~ CUTHAJIM3aTOPOB OOJICIECHEHUsI, KakK Y€ ObUIO  CKa3aHO, KpOMe
OTIPEZICTICHHOTO MeCTa Ha (Io3eIsDKe caMojieTa 00sS3aTelIbHO YCTaHABIMBAIOTCS Ha
BXO0JIC B BO3yX03a00pHHUK Kaxa0ro aABurarels. [Ipuannaa sTomy moHsTHa. JIBUTaTens
— JKM3HEHHO BaXXHBIM arperatr W K KOHTPOJIIO €r0 COCTOSHHUS (B TOM YHCJIE M YTO
KacaeTcs 00JIeICHEHU ) IPEABSBIISIOTCS 0COObIE TPEOOBAHMS.

K TIOC, obGecnieunBaromum padoTy ABUTATENC TpeOOBaHUS HE MEHEE KECTKUE. DTH
CUCTEMBI pPabOTAIOT MPAKTUYCCKU B KaXKJIOM ITOJIETE U O0Ias MPOJIOKUTEIEHOCTh HX
paboThI B 3-5 pa3 MpeBbIIIAET MPOIOKUTEIIBHOCTE PA00THI O0IIIECAMOJIETHON CUCTEMBI.
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K B034yX03260pHHKY

Ipumepnas cxema 6030ywno-mennosoul I1OC ons TP/ (6x00).

TemnepaTypHbIii AMANA30H MX 3allUTHOrO AeicTBHs mupe (BIWIOTh 10 — 45°C) u
paboTalOT OHM IO HEMPEPHLIBHOMY NpHHNOWMY. [lukimudeckuii BapuaHT 31eCh HE
nOAXOAUT. THUIIBI UCTIOJIB3YEMBIX CUCTEM — BO3IYILIHO-TEIJIOBBIE U 3JIEKTPOTEILIOBHIE,
a Takke uX KoMOumHanuu. B OoppOe c 00/1e1eHeHHeM KpoMe OOpPTOBBIX CHCTEM
UCITOJIB3YETCsI TaK )K€ M Ha3eMHast 00paboTKa JieTaTeNbHBIX arnmapaToB. OHa J0CTaTOYHO
a¢pexTtnBHA, OmHaKO, 3(PGEKTHBHOCTh 3Ta, TaK CKa3aTh, HemonroBeyHa. Cawma,
coOcTBeHHO, 00pabOTKa IETUTCS Ha JABa BUA.
Ilepeswiti — 3TO yaaleHue NbJa U CHEra yke 00pa3oBaBIIETOCS BO BpEMs CTOSHKHU (B
aHTIINNUCKOM de-icing). OCyIecTBISIETCS OH PAa3IMYHBIMU CIOCO0aMHU, OT MPOCTOTO
MEXaHMYECKOTO, TO €CThb YJaJ€HUWE JbJa M CHEra BpPYYHYIO, CIHEIHaIbHBIMU
MPUCTIOCOOJICHUSIMU ~ WJIM  CKaTbIM  BO3AYXOM, JIO OOpabOTKHM MOBEPXHOCTEH
CIIEUHATbHBIMU KUIKOCTSIMH.

Obpabomka camonema ATR-72-500.
OTH KUAKOCTHU JOJKHBI UIMETh TEMIIEPATYpPy 3aMEp3aHns HUKE TEKYILEH TEMIIEPaTyphbl
BO31yXa Kak MUHMMYM Ha 10°. OHM yJalsroT MM «CTauBAKOT» UMeromuiics nea. Ecnu
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BO BpeMsi 00OpabOTKH HET OCAJKOB M TeMIIepaTypa BO3AyXa OKOJOHYJIEBas U BBIIIEC —
MO’KHO 00pabaThIBaTh IOBEPHOCTH LIS yAJICHHS JIbJa IPOCTO TOpsiueii BOIOM.
Bmopoti 6u0 — 310 00pabOTKa MOBEPXHOCTEH JIETATEIBHOIO arrmapara ¢ ICeJIbIO
IpeIOTBpaIICHS 00pa30BaHMs JbJa U YMCHBIICHUSA €r0 CICIUICHUS ¢ OOIIMBKOM (B
aHTTIUACKOM anti-icing). Takas 00padOTKa MPOU3BOAMTCS MPH HAIWYUHU YCIOBHH IS
BO3MOXKHOIO o00JjeneHeHus. HaHeceHrne IIPOM3BOAUTCS OIPEACICHHBIM CIIOCOO0M
CIEIUATLHBIMH MEXaHWYCCKUMH YCTPONCTBAMM- PACHBLIUTEIISIMU Pa3IMYHOTO BHIA
Yalre BCEro Ha 0a3e aBTOTEXHUKH.

-
T ANAPA
“#rES 0 V080000000008 | *

]

IIpomusobnedenumenvras oopabomka.

CneunanbHas >KHJIKOCTb-pEareHT, MpHUMEHseMas [UJIsi Takoro poja o0paboToK
M3TOTaBJIMBAETCA HA OCHOBE BOJIbI U TIMKOJIS (MTPOMUICHTIIUKOJb WM ATUIICHTJIMKOJIb )
c Jno0aBiIeHUWEM psiia APYTUX HUHTPEAMEHTOB THUIIA 3aryCTUTENEH, KpacUTeNeH,
MOBEPXHOCTHOAKTUBHBIX BEIIECTB (CMauuBaTesei), MHIMOMTOPOB KOPPO3UM H JIp.
KonudecTBo M coctaB 3TuX J00aBOK — 3TO OOBIYHO KOMMeEpUYecKas TailHa QUpMbl —
U3rOTOBUTENA. TemmepaTypa 3aMep3aHusi TaKOW JKUAKOCTH JOCTAaTOYHO HU3KA (10 -
60°C).

OO6paboTka MPOU3BOIUTCSI HEMOCPEACTBEHHO Tiepe B3JeToM. JKUJIKOCTh 00pa3yeT Ha
MOBEPXHOCTH IUIAHEpA CaMoJieTa CHEHHAIbHYI0 IUIEHKY, [PEMSITCTBYIONIYIO
MpUMEP3aHUI0 BbIMaAaronmx ocaakoB. I[locie o0paboTku y camoieTa ecTh 3amac
BpEMEHU I B3jeTa (OKOJO ToJiyyaca) U Habopa TOUW BBICOTHI, YCIIOBUS IOJIETa Ha
KOTOPOM HCKIIIOYAalOT BO3MOXHOCTH oOjieneHeHus. llpu Habope ompeneneHHON
CKOPOCTH 3allIUTHAS IJIEHKA CIyBaeTCsA HaOeraroumM MOTOKOM BO3/1yXa.
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Opabomxka camonema Boeing-777 (anti-icing).

Anti-icing camonema Boeing-777.
Jns pa3nuuHbIX NOroAHbIX ycioBuit mo ctangaptaM SAE (SAE AMS 1428 & AMS
1424) cymiecTByeT YeThIpe THUIA TaKUX KUAKOCTeH. Tun [ — KUIAKOCTH JOCTATOYHO
Majioll Bsa3KkocTH (wamie Bcero Oe3 3aryctutensi). IIpuMmeHsieTcss B OCHOBHOM JUIst
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onepauun de-icing. IIpu 5TOM MOXET HarpeBaThes 10 Temieparypsl 55°- 80°C. Ilocne
UCIIOJIb30BAHUS JIETKO CTEKAET C MOBEPXHOCTH BMECTE C OCTaTKaMHU PACTBOPSEMOIO
abaa. [{ns 6osee 1erkoro pacro3HaBaHUs MOXKET ObITh OKpAIlleHa B OPaH)KEeBBIM LIBET.
Tun II. 9TO XUJIKOCTb, MHOT/A Ha3bIBacMasl «ICEBAOIIACTUKOM». OHa COAEPKUT
MOJIMMEPHBIN 3aryCTUTENb U MOATOMY HMMEET JOCTAaTOYHO OOJNBIIYI0 BA3KOCTh. DTO
MO3BOJISIET €M e KUBATHCSl HA TOBEPXHOCTH camoJieTa 0 JOCTHKEHUHU UM CKOPOCTH,
osm3koi k 200 KM/4, TOCTIE YeTro CyBaeTCs Ha0eraronmm moTokoM. OHa IMEET CBETIIO-
KENTYI0 OKPACKy U MIPUMEHSIETCS sl OOJIBIINX CaMOJIETOB KOMMEPUYECKON aBUAIIUU.
Tun IV. Dta *XUaKOCTh OnH3Ka Mo mapamerpam K tumy II, HO umeeT Oombiiee Bpems
oxkunanus. To ecTh caMoneT 00pabOTaHHBIN TaAKUM pearecHTOM MMeEEeT OOJIBIINN 3arac
BPEMEHH 10 B3JIeTa M B O0Jee TSKENBIX MOTOAHBIX yciaoBusaX. OKpacka >KUIKOCTH —
3eJeHasl.

Cneyoicuoxocmu 07151 npomueoobaiedenumenvrol oopabomru. Tun IV u mun 1.

Tun I11. 9TO )XUAKOCTh HAXOAUTCS MO cBOMM napametrpam Mexay [ u Il tunmamu. Nmeer
MEHBIIYI0 BSI3KOCTh, 4eM THUN Il W CMBIBa€TCS BCTPEUYHBIM MOTOKOM Ha CKOPOCTSX
oompmie 120 kv/4. [IpenraznadeHa B OCHOBHOM JIJIsl PETHOHAIBLHOM M aBUAITUN OOIIETro
Ha3zHaueHus. OKpacka yalle BCero CBETJIO->KeJITasl.

Takum obOpa3zoM s anti-icing npumensrores  peareaTsl I, 1II w1V Tumnos.
Hcnonb3yroTcst OHU MPU 3TOM B COOTBETCTBHUH C MOTOAHBIMU YCIOBUSAMH. Tur I MoxeT
OBITh TPUMEHEH TOJIBKO B YCJIOBHUSAX JIETKOTO OOJICICHEHHUs (TUIa HHEs, HO 0e3
BBITIaJICHHS OCaaKoB). J{J1sg mpumMeHeHus (pa30aBIICHUS ) CIICIDKUIKOCTEN B 3aBUCHMOCTH
OT TOrOJbI, TEMIEPaTyphl BO3AyXa W TMPOTHO3a HAa BO3MOXXHOE OOJICICHCHUE
CYLIECTBYIOT OINPEICICHHBIE pacueTHAsA METOJINKA, KOTOPOH MOJIb3YETCSl TEXHUUECKUI
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nepcoHai. B cpennem niis 00paboTKH 0THOTO OOJIBIIOTO JaiiHepa MoxkeT yiutu 10 3800
J1 pacTBOpa KOHIIEHTpATA.
§ 3. OcHoBHbIe paboTsI MO 00cay:;kuBanuio [1OC.

1. OcMOTp KaHaAJIOB aBTOMAaTa 000rpeBa CTEKOIL.

2. IlpoBepka UCIPaBHOCTH CUTHAIU3ATOPOB M MPUEMHUKOB JIABJIICHUS B CHUCTEME
MPOTUBOOOJIEICHEHUS.

3. OcMOTp Bcex arperatoB U TpyOONpPOBOJOB CHUCTEMBI; MPOBEpPKA HAIEKHOCTU
KpEIUICHUS! U OTCYTCTBUE MPU3HAKOB YTEUKU BO3/IyXa.

4. TIpoBepka pabOThI 3aMIOPHBIX IJIEKTPOKPAHOB JIBUTATEIICH.

5. TlpoBepka paboThl MPOTUBOOOJIEACHUTEIBHBIX YCTPOMUCTB HOCKOB KPbIJa, KAJIS
crabmimsaTopa.

Pabota BeImoHSETCA TIOCTE 3aMyCcKa IBUTaTeNel MpH X paboTe Ha PeKUME MaJIOTO
ra3a. /s mpoBepKr HEOOXOAMMO BKJIKOYUTH 3alIOPHBIE KPaHbl ABUTAaTENIeH (IpU 3TOM
3aroparoTcs TPU JKEJIThIE JTaMIIbl)

6. IIpoBepka pabOTHI MPOTHUBOOOJIEICHUTENBHBIX YCTPOMCTB NpeaKpbUIKOB. PaboTa
MPOBOJUTCS MEPE] KaXKJbIM BBUJIETOM C MOMOILIBIO CIENUATIBHOIO TECTEpPa HA3eMHOU
IIPOBEPKHU.

7. IlpoBepka padboThl 00orpeBa cTéko. PaboTa BbINOIHAETCS IEPE] BBUIETOM ITyTEM
BKJIFOUEHUS CUCTEMBI

8. Ocmotp crékon. B ciyuae mosiBieHuss Ha CTEKIAX JEPEKTOB, MEIIAIOLINX
NWIOTUPOBAHUIO (pacciioeHue TpUIUieKkca, pacTpeckuBaHue) Crékia HE0O0XO0AMMO
3aMEHUTB.

I11. 3aknouumensvnan uacmo
[IpenonaBaresnb HaOMHHAET TEMY, Y4YEOHBIE LIEJIM M BOMNPOCHI 3AHIATHS OTMEYAET

IMMOJIOKUTCIBHBIC OTPULIATCIbHBIC MOMCHTHI IIPHW IMPOBECACHUN 3aHATHUSA OTBCUACT HaA
BOIIPOCHI, OOBABIIAET OICHKMH, ITOACHACT ITOPAAO0K IIOAT'OTOBKH K CIICAYIOMICMY 3aHATHIO.

JIumepamypa.

1. KopneeB, B.M. KOHCTpyKUMS H OCHOBBI JKCIUIyaTallUM JI€TATEJIbHBIX
anmapartoB : KoHcrekT jekuuii / B.M. KopnaeeB. — YibsHoBck : YBAY

I'A(u), 2009. — 130 c.

2. XKuromupckuii I'. 1. KoHCTpyKuMs camMOeTOB : YUYEOHUK AJi CTYIEHTOB
aBUAIIMOHHBIX CHEIUABLHOCTEH BY30B. - 3-€ 3., nepepad. u jgom. - M.:
Mammunoctpoenue, 2005. — 406¢. (6.1.2)

3. Maimommn O.®. MeTtonuueckue ykazaHusi 10 MPOBEACHUIO TPAKTHUYECKUX
pabot. OCOOEHHOCTH KOHCTPYKITUU M TEXHUUECKOU IKCILTyaTaluy TIaHepa
U CHCTEM YyIpaBiieHUs MexaHusanueil camonéra Ty-154. M.: MI'TY T'A,
1995.
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Jlexuus Ne7
Tema: «IIpoTuBONOKApPHBIE CHCTEMBbI BO3AYIIHOTO CYTHA.
§ 1. CucTeMbl MOKApHOW CUTHAIIM3ALIUM.
§ 2. TpeboBanus k I1IIC. KomnoHOBOUHBIE CXEMBI
§ 3. PydHble OTHETYIIUTEIH.
§ 4. CucTembl 3alIUTHI TOILUIMBHBIX 0aKOB OT B3pbIBA.
§ 5. CucreMbl HEUTPATILHOIO rasa.
§ 6. XJ1aJOHOBBIC CUCTEMBI.

§ 7. H(eﬂaTI/IHHSaHI/IiI N SMYJIBTUPOBAHUC TOILIIMBA

Henan 3ansiTus: JleKUU COCTABISIIOT OCHOBY TEOPETHUECKOrO0 OOy4YeHUs H
JIOJKHBI J1aBaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAayYHBIX 3HAHUM MO JUCLUIUIMHE,
PacKpbIBaTh COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHUSI COOTBETCTBYIOIICH 0071aCcTH HAYKH U
TEXHUKHU, KOHIEHTPUPOBATH BHUMAHUE OOYUYalONIMXCS Ha HauboJiee CIOXKHBIX U
Y3JIOBBIX BOIPOCAX, CTUMYJIUPOBATh UX AKTUBHYIO MO3HABATEIBHYIO JIESITEIbHOCTh U
Croco0CTBOBAaTh (OPMUPOBAHUIO TBOPYECKOIO MBINUICHHUS. BemymuMm MeTonoM B
JISKIIUU BBICTYIIA€T YCTHOE H3JI0KEHUE Y4EeOHOTO MaTepualia, COMPOBOXKIAIOIICECS
JEMOHCTpAaILUe BUICO U KHHO(PUIEMOB, CXEM, TJIAKaTOB, IOKA30M MOJIENIEH, TpruOOpOB
Y MaKETOB, UCIIOJIb30BAHUEM DJIEKTPOHHO-BBIUUCIUTEIBHON TEXHUKHU.

I. Beoonaa uacme: Oto0Opa3uth TeMy U y4eOHbBIE BOMPOCHI Ha JOCKE, OOBSBUTH
1eb, YKa3aTh HAa aKTyaJIbHOCTb JTAHHOTO 3aHSTHUS, JOBECTH TOPSJIOK MPOBEICHUS
3aHITHS

I1. Ocnoenas uacmeo:
§ 1. Cucrembl NOKAPHOM CUTHAJIM3AIMH.

Texunueckue TpeOOBaHUS, MPEAbIBISIEMbIE K CHCTEMAM M0KapPHON CUTHATIU3ALINH
(CIIC): MuHMMaNIbHASsI THEPLUMOHHOCTH CpadaThIBaHUS U CHATUS CUTHaNa, oOecrieueHue
JIOCTOBEPHOCTH HMH(pOpPMAIMU, OTCYTCTBHE JIO)KHBIX CpadaThIBAaHWU; HAJEKHOCTh B
paboTe BO BCceX YCIOBUSAX AKCIUTyaTallH; oOecreueHne aBTOMaTUYECKOTO BKIFOUEHUS
tabno "[lokap", 3BYKOBOrO CHUTHAJIa; MPU HAIUYUU HECKOJBKHX oOuepeneu
npotuBonoxkapHoit cucremsl (IIIIC) — aBromaTtnueckoe BKItOUeHHE 1-U ouepenau u
WHIUKATOPOB KOHTpoJid ee paboTel. CucTemMa aBTOMAaTHYECKOW CHUTHAIU3alUU
BKJIIOYaeT B ceOs: nartuuku nokapHou curHammzanuu (I1C), pa3meinaembie B
HamOoJiee MOXKapo-B3pbIBOONACHBIX MecTax JIA; 3JIeKTpOHHO-YyCHIIMTENbHBIN OJIOK,
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oOecrieynBarONIMi  JUCTAHIIMOHHBIM  MPUEMOKOHTpoJiIb 3a cocrosinuem  JIIIC;
WCIIOJTHUTEIBHBIN OJIOK, C TIOMOIIBI0 KOTOPOTO OCYIIECTBIISAETCS MPU HEOOXOUMOCTH
(peiraet JeTYMK) NEPEKPHITUE T0Ia4X TOTUIMBA B TOPSIIUN ABUTATENb, I0JIa4d BO3TyXa
B 3allMIIaeMblil 00beKT U BiiItoueHue 1-i ouepenu I[IIC; 610k curnanuzanuu. [I1C,
SIBIISIICH HamboJiee BaXKHBIM DJIEMEHTOM CHCTEMBI CHTHAJIM3allid, B OCHOBHOM
OnpeeNisieT BO3MOXKHOCTH M XapakTepucTuku cuctembl B 1enoMm. CIIC ycroBHO
MOAPA3JACIAIOT HA JIBE TPYNIBL: MPEAYNpPEKIatonme U KoucTatupyromme (puc. 2.1). B
3aBUCHUMOCTH OT (PU3MYECKOHN CYIIHOCTH, 3aJI0)KEHHOW B OCHOBY JEHCTBHS JaTUMKA,
CHUCTEMBI MOJIYYWJIM HA3BAHUE: TEIUIOBbIC, MOHU3ALMOHHBIE, PAJUAIMOHHBIE U T...
TenoBkle pearupyroT Ha TMOBBIIIEHUE TEMIEPATYPhI CTEHOK

CHUCTCMBbI NN

KOHCTPYKLMHY, WIA OKpPYXaroLE Cpeapl, HOHU3ALMOHHBIE W paJUual[MOHHBIC
cpa0aThIBaIOT MPU HAIMYUU IUIAMEHH B 3amuniaeMom otceke. Kpome toro, JAI1C moryt

OBITH TOYCYHBIMMU, JUHCHHBIMHA U 00bEMHBIMH.

CucTeMbI NOXapPHOW CUrHanM3auum

| [
Mpeaynpexpatowmne | | KoHcTaTtupyowme
\

Tennossle

O6HapyxeHne HapyLweHne pabothl

napoB TonfivBa arperarta

[ [
[ [ |

[MosBnexHwe

[[azoaHanun-
3aTopbl

Peructparopsl
pafvoaKkTUBHOCTH

Mameputenu
YPOBHS BUG-
pauuu

MaHomeTphl
TONNMBa,
macna

CTPYKKM B
macne

[

[

[

TennoBble WMoHunzauymnoHHble | | PagnaunoHHble

ToyeyHble JNTnHeAHble Ob6beMHble

Puc. 2.1. Knaccudukauma cMCTEM NOXKapHOW CUrHanm3awmm

TerioBble TOYEUHBIE CUCTEMBI B KAaY€CTBE UYBCTBUTEJIBHOTO 3JIEMEHTA JAaTUMKa
MCMOJIB3YIOT TEPMOIIAPBI U3 CIUIABOB aIIOMEINb, KOMEIb, KOBAP, XPOMENb U IPYTUX WU
TepMoconpoTuBiaeHuss. OTHU U3 HUX CpadaThIBAIOT MIPHU OMPEICICHHON MaKCUMaTbHOMN
TeMIepaType,
3ammmiaeMoM oTceke. Ha puc. 2.2 mpexncrtaBieHa THUIIOBas CTPYKTYypHash cxema

IpYyTHUE pEarupyroT Ha CKOPOCTh MOBBIIICHHUS TEMIIEPATYypbl B

termwoBoi CIIC, cocrosdieil U3 mectd TPyl AATYUKOB (IO TPHU MOCIEAOBATEIBHO
coenuaeHablx JI[IC B rpynme) m wucnomHUTENnbHOTO Onoka. [lpunHimm aeicTBus
JAaTYUKOB OCHOBAaH Ha BO3HUKHOBEHHM OJJICKTPOABMIKYIICH CHJIBI TpPH HarpeBe
tepMmobOaTapeu. Kaxxnas u3 tpex rpymnmn JI1C pearupyer Ha pazinyHy0 MaKCUMAIbHYIO
TeMIepaTypy.

NHepuroHHOCTHh CUCTEMBI TTpU Bo3AeicTBUM tuiamenn Ha Tpu II1C rpynmsl - ot 1
o 1,5 ¢ (ma ogun IAIIC - He 6onee 3...4,5 ¢). Curnansl, nocrymnatomnme ot AI1C, Bo
BXOJHOM YCTPOMCTBE 3 CpPaBHUBAIOTCA C BBIXOJAHBIM HaNpsDKEHUWEM peryisitopa 1.
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Pa3HocTh MX 3HaueHUM, yCWJIEHHas B yCWJIUTeNe 4, MOJaeTcss Ha BXOJ IOPOrOBOIO
ycTpoiictBa 5. Eciin 3TOT CUTHAN MPEBBICUT HANpPsDKEHUE CpabaThIBAHUS ITOPOrOBOTO
yCTpOMCTBA, MOCIEIHUN CpabOTaeT M Yepe3 YCHIUTENb MOUIHOCTU 6 MOAKIIOYUT
pabouune anementsl IIIIC k OoproBoi anexrpoceru. [lo cpaBHEHUIO C ApyruMH
CHUCTEeMaMH CUTHAJU3allMU TEIJIOBasi CUCTeMa, UMeEIoIasi OOJbIIYI0 WHEPIIMOHHOCTD,
MOXKET JaBaTh OTACNbHbIE JIOKHbIE cpabarbiBaHusl. ToyedHble CHCTEMBbI s
oOHapyXeHHs MoKapa B 3alIUIaeMOM OoTceke TpeOyroT 6osbioro yucia JI1C. Ha puc.
2.3 npuBeeHa KOMIIOHOBKA TeIu1oBbIX ToueuHbIX [IIC B oTceke aBUraTens © HOCOBOM
YacTH Kphblia.

R 27iB

o
MCI‘\UJ‘IHHTEJ‘Ibe\ﬁI

Puc. 2.2. CrpykTypHas
cxema TenrnoBoi CUCTEMbl
curHanuaauun: 1 - peryns-
TOp YpOBHA cpabaTbiBaHWs;
2 - ctabwunuaaTop Hanpsxe-
HWA; 3 - BXOOHOE YCTPOWCT-
BO; 4 - ycunurtens; 5 - nopo-
roeoe yCcTpOWCTBO; 6 - ycu-

nnTenk MOLLHOCTU

I
I oo |
I
1

Puc. 2.3. KomnoHoBka
ANC TouyeuHoro Twuna MMC
oTceka [OBuiraTtensa WU HoOCKa
kpeina: 1 - AMNGC; 2 - | rpynna
AOMNC; 3 - pacnbinUTenbHBLIA
KONINEeKTop HOocKa kpbina; 4 -
Il rpynna OMNC; 5 - Hacagok
nogaqn oOrHeracsilero co-
cTaBa B MOMOCTb MeXay KO-
KYXOM Barna M KOXYXOM Ka-
Mepbl cropaHua; 6 - Haca-
OOK MNogaqdv  OrHeracsilero
coctaea B KOXyx Bana; 7 -
pacnblUTeNbHbIA KONMNeKTop

roHgonbI

JIns TOBBIIICHHUS HAJIC)KHOCTH OOHApYXEHUs IoXkKapa B 3alllMIIacMOM OTCEKe
MPUMEHSIIOT HecKOoabko THMoB JIIIC, pa3zaudyHbIX Mo cBOeH (PU3MUECKON CYIIHOCTH.
Jluneliabpie TemaoBbIe cucTeMbl curHaiam3amuu uMmerot HIIC B Buume kaOens DIMHOM
8...10 m, tuameTpom 1...1,5 MM, HaMaTHIBAIOIIETOCA HA KOPIYC 3alIUIIIAEMOr0 00BhEKTa
TaK, 4TOObl TOT OXBAaThIBaJ HauOOJEe OMACHBIE B MOKAPHOM OTHOIICHUU YYaCTKH.
[[lupokoe pacnpoOCTpaHEHUE TOJYUYUIIM DJICKTPOTEIUIOBbIE W MMHEBMO-TEIIOBBIE
cucteMbl. B anekTpoTemnioBoii cucteme curHanuzanuu (puc. 2.4) BHYTpeHHUN 00beM
Ka0emsl 3amOJIHAIOT MOTYIIPOBOJIHUKOM - KOOambTOBBIM MapraniieM CoMn M OKHCBIO
maraust MgO. BayTpu kabens ycTaHaBIMBAIOT CTAILHOM AJICKTPOIIPOBO/I, HECYIIIHA Ha
ce0e TOIOKUTEIIbHBIN 3apsi.
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Hatunk AL

Puc. 2.4. uHenHbih anektpoTtennoeowr AMNC: a - KoMNOHOBKa Ha Kop-
nyce geurarens; 6 — yCTpoWCTBO gaTymka

[Tpuniun  fneiicTBUA: TpU  HOPMAIBHOW TeMmIepaType JaTyhK — SBISIETCS
BBICOKOOMHBIM H30JIATOpOM. [Ip1 MECTHOM MOBBIIIEHUH TEMIIEPATYPHI B OO0 4acTH
kabest mpumepHo 10 300°C conpoTUBIIEHUE MATAET J0 HECKOIBKUX OM, KOPITyC Kabems
3aMBIKAETCS C LIEHTPAIBHBIM 3JIEKTPOIIPOBOIOM, YTO MPUBOIUT K CpabATHIBAHUIO pelie
cuctembl. PaboTa MHEBMOTEIIIIOBOW CHCTEMbI CUTHAJIM3AIIMA OCHOBAHA HA YBEIMUCHUHU
nasieHus rasza B kopmyce JIIC, mpeacrapnstomiero co0oil KanWUISIPHYIO TPYOKYy,
3aMOJHEHHYIO0 TeJIMeM, IPU MECTHOM MOBBIIICHUN TeMIepaTyphl kadesns. O0e cuctembl
OTJIMYAIOTCST OOJIBLIONW JOCTOBEPHOCTbIO HMH(OpPMAIMM, HAAECKHOCTbIO, MPOCTOTOH,
JUINTEJIBHBIM CPOKOM CIIyXObI, HO, KaK BCE TEIJOBBbIE CHUCTEMBI, JOCTATOYHO
UHEPLUOHHBI.

[TpuHUMI AeMCTBUSI HOHU3AUMOHHBIX CUCTEM (pHC. 2.5) 3aKiI04aeTcs B TOM, UTO
IO, BO3JCHCTBHEM BBICOKOW TEMIEPATYPhl NPOUCXOAUT HOHMU3ALMSA NPOTYKTOB
TOpPEHUS, B PE3yJbTaTe KOTOPOW MEXIAy JBYMs IPOBOAHUKAMHM Jardyuka |1,
MOABEPTaIOLIETOCs JIEUCTBUIO TJIAMEHM, NMOSBIIETCS JJIEKTPUYECKAsT MTPOBOAUMOCTD.
JlaTuMK M3roTaBIMBAIOT B BUAE METAUIMYECKON TPYOKH, KOTOPYIO YCTaHABIMBAIOT
BOJIM3M 3alTUIIIAEMOM TOBEPXHOCTH HA KEPAMUUYECKHUX M30JIITOpaxX. Bo3Hukaromuii nmpu
BBICOKOM TE€MIIepaType TOK YCHUJIMBAETCS B MHOTOKAaCKaJIHOM ycuiuTene 4 u nopaercs
Ha ucnosiHutenbHble 3eMeHThl [ITIC. CoOcTBeHHOE BpeMsi cpabaThIBaHUS

JaT4MKa - OJIM ceKyHIbl. Ha mpakTuke cucrema cpabatbiBaeT B TeueHnue 1...2 c.
HMoHn3anmonHas cUCTEMA MOJIy4YWJia MIUPOKOE PaCHpOCTPAHEHHE HA CBEPX3BYKOBBIX
camosierax. HepocrtaTok cucTeMbl — BO3MOXXHOCTH JIOKHBIX Cpa0aThIBaHUN TIpH
BO3JICHCTBUM MOHU3AIIMOHHBIX MOJIEH, 0COOCHHO Ha OOJIBIIIUX BHICOTAX.

.L

T +278 Puc. 2.5. CrpykrypHas cxema
A AsC nonuzarmonHoro JIIC: 1 - martuuk; 2 - xopmyc
r : 1 3alIyIaeMoro arperara; 3 - u30Jatop; 4 —

/9 YCUITUTENh

=

|

|

Panmnanmonnsie cuctemsl. [Ipubau3uTenbHO
20% Bcel BhIIENAIONIEHCS NPY TOPEHUH SHEPTUH IPUXOUTCS HA U3yueHne. OCHOBHAs
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JIOJIsT €r0 - OJIMKHSS M CpelHsis 4acTh MHppakpacHo obnactu crekTtpa (puc.2.6) c
OUeHb y3KUMH MosiocamMu uznydeHus, modtomy JIIC momkHbI 00namaTh BBICOKON
CCJICKTMBHOW UYBCTBUTEIHLHOCThIO. B  KadecTBe UyBCTBUTEIBHBIX DJEMEHTOB
WCITOJIB3YIOT TEPMODJIEMEHTHI, TEPMOPE3UCTOPHI, (POTOPE3UCTOPHI, POTOTUOBI U T.II.
JIIC uMeroT, Kak MpaBWIO, JBYXKACKAIHBIA YCUIUTENb, (GUIBTPHI IS UCKITFOUCHHUS
JIO)KHBIX Cpa0aThIBaHUN B O0JIACTSX HAJIOKEHHUS CIIEKTPOB COJIHEYHOW HHEPTUU H
V3JIy4CHUM HArpeTod IOBEPXHOCTH. Eciam miomaas 3alMIaeMoOd HAarpeTrou
MIOBEPXHOCTH BEJIMKA, a PPOHT IJIAMEHH IIPH MOKape Majl, TO BO3MOXHBI TIOTPEITHOCTH

B paborTe.
£% '\/y 7
20 Z
/[ 5
60 7 }6 z A\ - Puc. 2.6. ChnexrpanpHble  XapaKTEPHUCTHUKH
/ . .

4 | 7\ W3JIyYEHUN: | — CONHEYHOM DHEPTHH; 2 - CTIEKTPaJIbHAs
2+ 4

/ / N YyBCTBUTEIBHOCTh (POTOCOMPOTUBIEHUS; 3 - TO XKe
7 04 12 20 28 -4 - -5 -
i e 2 CBETOPUIBTPA; 4 - CHEKTpP U3JIyUYEHHUs IUIAMEHH; 5 - TO
Aemodsie Ayvu AYu

ke Tena ¢ temneparypoi 350°C

Hoctounctsa: JIIIC - o0beMHOTO THUMA, TPAKTUUECKU OE3BIHEPTEH, MOXKET OBITh
YCTaHOBJICH B X0JIoAHOM MecTe. CurnanuzaTtop asiMa. [IpenHa3zHaueH A1t ONOBEIICHUS
DKHIIAXKa O MOSBJICHUH JIbIMa B 0ara)XHbIX M IPy30BBIX oTceKax JIA, r/ie OCBEIICHHOCTh
He npesbimaet 500 nk. [IprHIMN KeMCTBUS CUTHAIM3AaTOpa NTOKa3aH Ha puc. 2.7.

Puc. 2.7. K npuHiuny paboTbl CUTHAJIM3aTOpa AbIMA:

1 - ocBeruTenbHas Jamma, 2 - KOHTpOJbHas Jjamma; 3 - »JKkpaH; 4 -—
(OTOUYBCTBUTEIBHBIN DJIEMEHT; 5 - UCIIOJTHUTENIbHBIN OJIOK; a - MPU OTCYTCTBUU JbIMA

; 0 - IIpH IIOABJICHHUHU AbIMaA.

JleiicTBHE cUTHAIM3aTOpa OCHOBAaHO HAa PETUCTpalMd (OTOPE3UCTOPOM CBETA,
paccenBaeMoro 4acTHIlaMH JibiMa, MOMaJaloIero CKBO3b INIACTUHYATYIO TTOBEPXHOCTh
KOpIyca B TMPOCTPAHCTBO MEXAY OKpaHOM M Qorope3uctopoM. CurHanuzaTop
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cpabaTbIBaeT MpH MOSBICHUU JbIMAa B KOHIIEHTPALUSX, IPU KOTOPHIX MPO3PAYHOCTH
cpenbl yMmenbinaercs Ha 30+£10% u OGonee. OH pa3MeniaeTcsi B MeCTax, I7ie UMeeTcs
HanMOOJIbIIas BEPOSITHOCTh MOSABJICHUS JbIMA MpPH TMOXKApe C YYETOM BHYTpPEHHEU
a’pOJAMHAMUKHA OTCEKOB.

§ 2. TpeboBanus k IIIIC. KoMnoHoBo4YHbIE CXEMBI

K IIIC npeabsBiastoTcs CAeAyIONUe TPEOOBAHUS:
- HaJIGKHOCTH pabOThI HA BCEX PEKMMAaXx MOJIeTa U MPU aBapUIHBIX MMOCaIKaX;

- BO3MOYKHOCTh TOJ[BOJIA OTHETacsIIero COCTaBa OT KaXXJOTO0 OTHETYIIUTENS K
J1000MY 3aIlUIIAEMOMY OTCEKY;

- COXpAHEHHE OTHETACAIICH KOHLIEHTPAllUh B OTCEKax - HE MeHee 3...5 C;
- OBICTpOE PUBEJICHUE B JICHCTBUE;

- Ha HaCCAKHUPCKHUX CaMOJICTaX M BCPTOJICTAX HAJIWYHUC 3alraca OrHEraciamicro
COCTaBa B CUCTCMC, paCCHUTAHHOI'O HA ABYX, - TPCXKPATHOC HUCII0JIb30BAHUC, IIPH 3TOM
IIepBadg OUCPCAb IIOAaYH JOJDKHA BKIFOYATHCA aBTOMAaTHYCCKU OT CHC, BTOpasa U TpCThbA

- BPYHYO;

- pa3MelleHHe arperaroB M TpyOOIPOBOJOB CHUCTEMBbl B MeECTax, HaumbOoJjee
3AIIMILEHHBIX OT BO3MOKHBIX OBPEXKACHUM ITPU aBapuiiHOU rocanke JIA;

- BO3MOXHOCTb  aBTOMAaTHYECKOTO  BKJIIOUYEHMS  BCEX  OTHETYIIMTENIEU
OJIHOBPEMEHHO JJIsl MOJaul OTHEracCUTEIbHOTO COCTaBa B Hauboliee MoKapoonacHbIe
OTCEKH MPU aBAPUNHBIX MMOCAIKAX.

IIponiecc ropeHust - 3K30TEPMHUYECKAsl PEaKUUs OKUCICHMs, WM XUMUYECKas
peaKkuus COEIMHEHUs YIJIIEBOAOPOAOB M KHCIOPOAA, KOTOpPAs XapaKTepU3yeTCs
CJI0’KHBIMM T'a30UHAMHUYECKUMHU U Ta30XUMUYECKUMU NPEBPALLECHUAMU U IIPOTEKAET C
VHTEHCUBHBIM BBIJICJICHUEM TEIUIOBOM M CBETOBOW dHEprui. TeruioBas sHEprus INpu
3TOM  mpeoOpasyercss B  KUHETHYECKYHD OHEpPrui0 Tra3oB, KOTopas Mpu
HEOPraHU30BAHHOM I'OPEHMH CO3/1aeT MEXaHWUYECKUE pa3pylueHus. /[ Hayana ropeHus
HEOOXOJMM HEKOTOPBI JHEPreTUYecKUid TONMUOK DSHEPrus AaKTUBAIMH, KOTopas
BBI3BIBACT MOBBIIICHUE TEMIIEPATYPbl TOIUIMBHO-BO3AYIIHON CMECH IO TEMIEPATypbl
BOCIUIAaMEHEHUA. TemmepaTypa CaMOBOCIUIAMEHEHUS AaBHUALMOHHBIX TOIUIMB IIPH
HOpMaJbHbIX YycnoBusx paBHa 230...240° C. Ilpum yBenuYeHUH BBICOTHI TOJIETA
TeMIlepaTypa CaMOBOCINIAMEHEHHMsI MOBbIIaeTcs (puc. 2.8), T.e. s BOCILUIAMEHEHUS
cMmecH TpedyeTcst 0oblast YHEPTHsl AKTUBALUH.
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Puc. 2.8. 3aBncumocTb TemMneparypbl BOCNNamMmeHeHNA Tonfinea ot
XMMUYECKOro coCtaea W BbICOThLI NoneTa netartenbHoro annaparta

N3 »storo cnemyer, 4ro HauOoJsblIas BEPOATHOCTb BO3HHMKHOBEHHUS IOKapa
CyllecTByeT Ha Maublx BblcoTax mnozera JIA. Ilpu yBenudyeHMM WHIMKaTOPHBIX
CKOpOCTEH TI0JIETa BEPOATHOCTh BO3HUKHOBEHHs IIOXKapa yBenuuuBaerca. B
3aBUCHUMOCTH OT YCJIOBUH OKpPY’KAIOLIEH Cpelbl MPOLECC TOPEHUs XapaKTepU3yeTCs
Pa3IMYHONM CKOPOCTBIO XMMHUYECKOW pEaKUWH. B HavyalbHBIM IEpUOA Ipolecca
CKOPOCTb MaJIa ¥ COIPOBOKIAETCS] HEOOJIBIINM TEIJIOBBIACIEHUEM U, COOTBETCTBEHHO,
HE3HAYUTEIBHBIM IOBBIIIEHUEM TeMIepaTypbl W JasiieHus. llpu orcyrcTBumn
TEIUIOOTA4YM PEAKIMsI IPOUCXOAUT ¢ OOJBIIMM ycKopeHueM. Eciu Tersio oTBecTH, To
peakumss ropeHus mpekpamaercs. CoCTOSHUA HMCXOJHOM W CropeBLIEH CMeECH
OTJIMYAIOTCA II0 TEMIIEpAType, IJIOTHOCTU U XUMHUYECKOMY COCTaBy, MO3TOMY B 30HE
IUJJAaMEHH HMMEIOT MECTO IIEPEeHOC TeIla M IlepeHoC BemiecTBa. lloBepxHOCTS,
paznesnstoas 00e cpelibl, Ha3bIBaeTCsl PPOHTOM IUTaMeHu (puc. 2.9).

Puc. 2.9. ®usnueckas kapTuHa mpoiecca: mi V. -

Z ¢ CKOPOCTh pacrpocTpaHeHus ¢ppoHTa miamenu; T0 , m
T/ T T T T T f/ T - abcomtoTHbIE TemMmepaTypbl HCXOAHOW CMECH H
Va0 veen B some mamen; 1 - IPOLYKTHI CrOPaHHus; 2 -

GbpoHT TuTamMeHu; 3 - Toprouee + OKUCTUTENh

CxopocTh pacrpoctpaneHus (GpoHTa TUIAMEHH V y; SBISETCS CIOXKHOW (DyHKIIHEH
MHOTHX MTE€PEMEHHBIX. [ JIaBHBIC U3 HUX - HAYAIILHOE JaBJICHUE, TEMIIEPATypa UCXOTHOU
CMECH U COCTaB CMecH. PacnpocTpaHeHHE MIaMEHM CTAHOBUTCS HEBO3MOXHBIM IPHU
3HAYUTEILHOM OO€JHEHUM WM OOOTAIllCHUH TOIUIMBOBO3AYIIHOM CMECH, YTO
XapaKTepUu3yeTcsl KOHIICHTpaIuel cMecu o0 = mrp / m; , TJI€ My - Macca TOIUIUBA; My -
Macca BO31yXa.

KonmenTpamus cMmecu, npu KOTOPOM MpeKpaliaeTcss pacupocTpaHeHre (PppoHTa
MJIAMEHH, HAa3bIBAETCSI KOHIEHTPALIMOHHBIM IIPEAEIIOM PACIPOCTPAHECHUS I1aMeHu. st
aBUAIMOHHBIX TOIUIMB KOHIICHTPAMOHHBIM mpenen o = 1/ 25...1/ 5. 3aBucumMocth
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OCHOBHBIX (PM3UYECKUX XAPAKTEPUCTHK NPU BOCIUIAMEHEHMH M TOPEHHH OT
KOHLIEHTpaLM¥ TOIJIMBOBO3IYIIIHOM CMECH IpeacTaBieHa Ha puc. 2.10.

tel E,mMAN Tans B Vop,cr1/c
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Puc. 2.10. 3aBUCMMOCTb PHEPIHMM AKTUBAIMU, TEMIEpaTyp BOCILUIAMEHEHUS M
IJJAMEHH, CKOPOCTHU PacpOCTPAHEHHUS INIAMEHHU OT KOHUEHTPALUH TOTUIMBOBO3 1Y ITHOMN
cMecH

N3 cOBOKYITHOrO pacCMOTPEHMS XapaKTEPUCTHUK IPOLIECCAa TOPEHUS CIIEYET, YTO
MoKap MOXHO MPEKPAaTUTh W3MEHEHHEM KOHIIEHTPAIMU TOIUIMBOBO3AYIIHON CMECH,
XAMHUYECKUM BO3JCHCTBUEM HA PEAKIMIO TOPECHUS WM OTBOJOM TEIUIA M3 odara
noxkapa. B cucremax 3amiuThl CaMOJIETOB M BEPTOJIETOB OT MOXKapa M B3pbIBA B MOJIETE
MOJTYUYMJIU IITUPOKOE MpuMeHeHne HelTpaiibHbie ra3el (HI') u akTuBHBIE OorHeracsiiue
cocraBbl. HeuTpanpHble Ta3bl - a30T, I'EIWW, YTIIEKUCIBIA Ta3, aprOH U Jpyrue -
YMEHBIIIAIOT KOHIEHTPALUIO KUCIOPOAa U MOTJIOMIA0T YaCTh TEMJIOBOM SHEPTHH 32 CUET
HarpeBaHusi. OrHeracsiiue COCTaBbl HapsAy ¢ (U3MUECKUM BO3JICUCTBHEM aKTUBHO
BCTYIAIOT B PEAKIHUIO C MPOJYKTAMU CrOPaHHUs], COMPOBOKIAIOIIYIOCS 3HAUUTEIbHBIM
noTpeOIeHNEM Teria. DTO BEUIECTBAa HA OCHOBE raJIOMIHBIX COEIMHEHHM, COIepKaIINX
dbrtop, O6pom u np. Hapsiny ¢ TpeboBaHueM BBICOKON A()(PEKTUBHOCTH K OTHETACSIIUM
COCTaBaM MPEABSBISIOT JIONOJIHUTEIbHbIE TpeOoBaHus. OHU JOJDKHBI  OBITh
HETOKCUYHBIMM, MMETh HHU3KYID TEMIEPATYpy KHUIIEHUS, HE BBI3bIBATH KOPPO3UIO
MaTepHayioB. DTOMY KOMIUIEKCY TpeOOBaHMI HambOojee YIOBICTBOPSIOT XJIAJOHBI U
oOe3BokeHHast TexHuueckas yriekuciora. IIIIC wmoxer ObITh OaIOHHOH U
oe30autonnoii. bammonnasa I1IIC Bkiarouaer B ceOs: OaJUIOHBI BBICOKOTO HABJICHUS C
3aMacoM OTHETacslIEro COCTaBa, HAXOJAIIErocs B JKUAKOM WM Tra3000pa3HOM
COCTOSIHMY; JUCTAHIIMOHHO YIIPABJISIEMbIC 3alIOPHBIE YCTPOMCTBA, MOKAPHBIEC U JPYTHE
AIIEKTPOKPAHbI, MUPOTOJOBKUA OANIOHOB M T.I.; TPYOONPOBOABI, PACHbLIUTEIbHBIC
KOJUUIEKTOPHBI, 00paTHbIe Kiananbl (OK) u apMatypy; cucteMy yrnpaBjieHUsI U KOHTPOJIS.
B IIIIC camoneToB 1 BEPTOJIETOB YCTAHABIMBAIOT HE MEHEE BYX-TPEX PaBHOLIEHHBIX
oyepelie LEHTPAJIM30BAHHOM WJIM aBTOHOMHOW MOJAyd OTHETacsIIero cocraBa B
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NoKapoornacHble 30HbI (puc. 2.11), a Ha MaHEBPEHHBIX caMoJIeTaX U3-3a OTPAaHUYCHUH,
KaK MpaBWio, - OJHYy ouepenb. s momaym orueracsimiero cocraBa BO BHYTPEHHHUE
MOJIOCTH JIBUraTejeil MHOT/AA MPUMEHSIOT He3aBucuMble aBToHOMHBIE [ITIC ¢ oxHoM
ouepebIo.

Jm cucmemet nomwapnod Cusnasuiagu

<2
- om 7Y -
_i_ _t = i MAB
vV A2 5:4 $ $ .
» <t
: — / \ O
(=[Eh 278
\ /
T

{-a ovepeds 2-aovepeds

Puc. 2.11. DnemenTapHas cxema CHUCTEMBbI MOXKAPOTYLICHUsI OAJUIOHHOTO THUIIA C
JIBYMsI O4YEpeIsIMH IOJayd OTHeracsmero cocraBa: MAB - MexaHus3Mm aBapuHHOIO
BKJIFOUCHUS TIOJa4yM CcOCTaBa OT Bcex orHerymmurenedt; KY - kommpeccopHoe
YCTPOMCTBO JJIs TOAAYH BO3AYyXa B PACIIBUIMTENIBHBIM KOJUIEKTOP, MHOT1a BKIOYAEMbIN
B cuctemy; C/I - CUTHaNBHBIN UCK CAMOPA3PSAKA OTHETYIIUTEIEH

Kak BumHO W3 cXeMbl, TiepBas odepeqh IOJadd OTHETacCAIIEr0 COCTaBa B
MO’KapOOITACHBIE OTCEKH (KpOME BHYTPEHHUX IIOJIOCTEH HBHWTraTesci) BKIIOYACTCS
aBTomMaTuiecku npu cpabateiBanuu [1IIC u BpydHyto C MyibTa yIpaBICHUs SKUITAXKA.
Bxomtouenue Bcex mocieyonmx ouepeieit OCymecTBIseTCs TOJIbKO BPYUHYIO C IMyJIbTa
ynpasienus. i1 paBHOMEPHOTO pacipeiesICHUs U PACTIbUICHUS OTHETACAIIEr0 COCTaBa
B 3alIUIIAeMOM 00BEME MCIOJB3YIOT KOJUIEKTOPHI ¢ KaJTuOPOBAaHHBIMU OTBEPCTUSIMHU
muamerpom D = 8 MM, Harrpumep, JJI BBOJa OTHETACSIIETO COCTaBa BHYTPb JBUTATEIIS
(puc. 2.12).
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Puc. 2.12. Pabo4asi 4acTb
CUCTEMbI MOXKAPOTYLLUEHMS B
aBuraTtenbHbIX oTcekax: 1 -
pacnbinNUTENbHbBIN KOMNEKTOP;
2 - kanubpoBaHHOe oOTBep-
CTWe nofadn oOorHeracuTenb-
HOro cocTaBa BHYTPb ABWra-

Tens

Orneracsmuii cocTtaB pasmerniaercs B Oammonax (puc. 2.13), cHaOXEeHHBIX
IPOTUBOOCKOJIOYHON orieTkoil. Ha kaxkgom OannoHe MOKeT OBITh YCTaHOBJIEHO OT
OJIHOM 10 HECKOJBKUX MUPOTOJIOBOK KJIANAHHOTO TUIA, KOTOPBIC SIBISAIOTCS OCHOBHBIM
3allOpPHBIM  y3JI0M OTHeTymuTtens. [lpu mojgaye SIeKTpUYEecKOro HUMITyJbca Ha
MAPONATPOHBI TOPOXOBBIC Ta3bl OTKPHIBAIOT IAHTOBBIM 3aMOK W uepe3 CHU(OHHYIO
TpyOKYy OTHeracsIuii cocTaB BeIOpachkiBaeTcs u3 6amuiona B maructpans [II1C. Ha puc.
2.14, 2.15 npuBeneHsl komMnoHoBouyHasi cxeMa IIIIC OCHOBHBIX M BCIIOMOTaTEIbHOM
cunoBbix yctaHoBoK (BCY) u xommnonoBka arperaroB [IIIC mox mosom Tsixkeaoro
MaCCAKUPCKOTO camolieTa. Kak BUHO M3 CXEMBbI, IIPU TYILICHUH TOKapa Ha JBUTATENe
B ClIyyae HEJ0CTaTOYHOCTH orHeracsiiero cocraBa B IIIIC moxer ObITh moJBEACH
HEUTpaJbHBIN T'a3 U3 CUCTEMBI 3aIMThI TOIIMBHBIX OAKOB caMoJIeTa.

Puc. 2.13. YHuBepcanbHbIN OpOHUPOBAHHBIN
OrHeTymurenp mapoord - YDBII: 1 - mpemoxpaHuTenbHbIN
KOJITaYOK € YEeKOW; 2 — TMHpPOroJIOBKa KJalaHHas; 3 -
nepexoaHuk; 4 - Tpadaperbl ¢ yKa3aHUEM OTHEracHTEIbHOTO
COCTaBa U TEXHUYECKHUX XapaKTePUCTHK; 5 - OaioH; 6 —
cupoHHas TpyOKa; 7 — MAaHOMETP.
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.4 D
m Puc. 2.14. KommooHoBOYHas cxema
CHUCTEMBI MOKapOTyLICHUS CUJTOBBIX

YCTaHOBOK: | - pacHbUIMTEIbHBIN KOJIJIEKTOP B
orceke BCY; 2, 7 — G110k pacnpeneanuTeIbHbIX

|

AJIIEKTPOKPaHOB; 3 - TpyOOmpoBOA OTBOJA

, OTHeracsmero cocrasa B armocoepy; 4 -
CUTHAJIbHBIN JTUCK caMopa3psIKu
OTHETYLINUTENIEW; S5 -  pacHbUINTEIIbHBIN
KOJUIEKTOP B OTCEKE CHJIOBOM YCTAaHOBKH; 6 -

v, IMTYyHnep noJavu Orueraciamero CocraBa BHYTpb

\ % \/ JIBUTaTelIs, 8 - ITAHIPHIECKUI
§ OTHETYILIUTENb; 9 - IIAPOBOM OTHETYIIUTEIb

Puc. 2.15. KommoHoBKa arperaTtoB
CHUCTEMBl TOXKApPOTYUIEHUS IMOJ IOJOM Ha
TSKEIIOM caMoJIeTe: | — 070K
pacnpenenuTeNbHbIX JIEKTPOKPAHOB;

2, 4 - OK; 3 - Oanka momna; 5 -
MAJTAHIPUYCCKUN ~ OTHETYIIUTENb;, 6 -

IAPOBOM OTHETYIIWTENb; / - CUTHAJIbHBIN
JIACK CaMOPA3PAIKUA OTHETYILINATENIEN

I3

Ha pwuc. 2.16 npencraBinena kommnoHoBka IIIIC Ha TskenoMm BeprToieTe.
3aluIIaTCs: OTCEK CUIIOBBIX YCTAaHOBOK (IIOJIKAIIOTHOE MPOCTPAHCTBO ABUTATENeH),
OTCEK IJIABHOTO PEIYKTOpa, PacxXOAHbIN TOIUIMBHBIA Oak M oOorpeBaTellb BO3IyXa
kaOuHbl. B rpy3oBoii kaOuHe U Ha OOPTYy yCTaHOBJIEHBI pyuHble orHerymuTenu. [T1C
BKJIIOYAeT B ce0s 4YeThIpe MABYXJIUTPOBBIX OTHETYHIMTENs ¢ XJagoHom 114 B2,
paccunTaHHblie Ha ABe ouepenu cpadbatsiBanus. [1I1C 6e36amnonnoro tuna (puc. 2.17)
OPUMEHSIOT B Clyyasix, korga TpeOyercss gopcupoBaHHas Mojaya B 3al[UIIAEMbIN
0o0beM OOJBIIOr0 KOJMYECTBAa OTHETacsIIero cocTaBa (Hampumep, Hpu OOJBIIMX
3alUIIAeMbIX 00bEeMax MU CHeUU(PHUUECKUX YCIOBHSIX BOCIUIAMEHEHHS, KOrja Io
CBOMM XapaKTEpUCTUKaM Ipolecc NpubimkaeTcs K B3pbiBy). Cucrema npeacTaBiser
co00i1 TpyOy, SBJISIIOIIYIOCS €MKOCTBIO JIJIs1 Pa3MEIIeHUs] OTHETacsAIero cCocTaBa, OJIuH
KOHELl KOTOPOW HEMOCPEACTBEHHO CBSI3aH C PACIbUIUTENbHBIM KOJUIeKTOpoM. C ApyTroro

KOHIIa YCTAHOBJIEHBI MHUPOT0JIOBKa, MeMOpaHa W MOpUIeHb-NBDK. [Ipu BKIOYEHHH
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CHUCTEMbI CropaeT IMOpOX U JIaBJIECHHE TOPOXOBBIX TAa30B IOYTH MIHOBEHHO
yBenuuuBaetcst 10 30...50 Mlla, mpu 3ToM pa3pbiBatoTCsi MEMOpaHbl U OTHETaCsIIHMA
COCTaB ¢ OOJIBIION CKOPOCTHIO BHIOPACHIBACTCS B 3AIIMIIAEMBINA OTCEK.

Puc. 2.16. Kommnonoska III1C ua
TSDKEJIOM BEpToJieTe: a — KOMIIOHOBKA
JTATYMKOB MOXKApHON CUTHAJIU3AIUH, O

- KOMIIOHOBKA CUCTEMBI
IIOXKapOTYLIEHHUS: 1 -
PaCIbUINTENBHBIA KOJUIEKTOP B OTCEKE
TOIUIMBHOrO ©Oaka; 2 - IIapoBOU
orHerymmrens, 3 - OK; 4 -

PACIBUIMTENBHBIN KOJUIEKTOP B OTCEKE
peaykropa; 5 - TpyOOmpoBOJ OTBOJA OTHEracsIiero coctaBa B armocdepy; 6, 7 -
JIBYXCEKIIMOHHBIN OJIOK KJIallaHOB; § - TpyOOIPOBO/I MOIBOJIa OTHETACAIIEIO COCTaBa B
OTCEK JABMUTarens; 9 - pacnbUIMTENbHBINA KOJJIEKTOP B OTCEKE o0orpeBareiisi BO3IyXa
kabunbl; 10 - TpyOOmpoBOA MOJABOJA OTHEracsliero cocraBa K odorpesarento; 11 -
pacHbUIUTEIbHBIE KOJUIEKTOPBI B OTCEKAX JBUTATENEH.

Puc. 2.17. Cxema CHCTEMBI

Ky = L ¢ I moxaporyureHus 6e30aI0HHOTO
f_% : ? NI //5.: tina: | - nuporonoska; 2, 4 -
1 23 4 Al wMeMmOpana; 3 - HOpUIEHB-TIBDK; 5 —

J ’k PacHBUIMTENbHBIH KOJUIEKTOP

Orneracsiue BellecTBa JODKHBI 00J1ajaTh BBICOKON 3((EKTUBHOCTBIO, OBITH
Oe30macHbIMM I OOCTY’KMBAIOILIETO MEpPCOHANa, YICHOB J3KUIAXa U IAaCcCaXKUPOB,
HEKOPPO3UOHHO-AKTUBHBIMU, COXPAHATh CTAOMJIBHOCTh CBOMCTB MpH JJIUTEIBHOM
XpaHEHUH U dKcIuTyaranui. KoamdecTBO OrHeracsiero BEIecTBa B KaXI0M ouepeau
CHUCTEMBI MOXXAPOTYIIECHUS, CKOPOCTh Pa3psIKU OTHETYILIUTENEeH W pacrpejelieHue
BelleCTBA  JOJDKHBI ~ o0OecnedmBaTh  CO3JaHME  HEOOXOOUMOW  OrHeracsiuein
KOHIIEHTpaluu He Oosiee yeM depe3 3 ¢ ¢ MOMEHTa pa3psiiki, a COXpAaHEHHUE €€ - B

TE€UeHHE HE MeHee 2 C¢. ITO JOJIDKHO OBITH MNOATBCPKACHO OTHCBBIMU HCIILITAHUAMM.
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ITpenBapuTenbHbple pacyeTbl HEOOXOAMMOIO KOJIMYECTBA OTHEracsIIEro BEIIECTBA B
OJIHOM OYepear CUCTEMBI MOKAPOTYILIEHHUS BBIMOIHSIIOT MO (hopMyIIe.

o -3

My e = Ck(Qgpsat + Vg N0~

roe Mmgy g - Macca orHeracsdulero seuwlecrtea B O4QHOW odvepenun, Kr, ¢ -
MaccoBas KOHUeHTpauua BewecTtsa, Mmr/n,

, MPp,
7,6,236

n - o0beMHas or"eracsmas gons, %; M* - MonsgpHas macca; k - ko uiment
3armaca, paBHBIA COOTBETCTBEHHO 1,0 mpu mojadye OTHEracsiero BEIIEeCTBAa Yepes
pacnbUTMTENBHBIN KOJUIEKTOP U 1,4 - Ipu nojave yepe3 eAMHUYHbIN naTpyook; QBo31 -
pacxoj BO3yXa Ha OXJIKICHHE 3aIUINaeMOro oTceka, M3/c; ¢ - TPOI0JDKUTEILHOCTD
COXpAHEHUSI OTHETacsIIel KOHIEHTPAINH, C; VCB - CBOOOAHBIM 00BEM 3allUIIIAEMOTO
orceka, m°, T, - Temneparypa oxpyxkaromei cpeasl, K. IIpy HCIIONBE30BaHUU B CUCTEME
MOKApOTYIIIEHHUS B KAYECTBE OTHETacAIux BemiecTB xianoHos 114B , (CF4Br2), 13B
1 (CF3Br ), 12B | (CF2CIBr ) pacueTHble OTHeracsiiue oObEeMHBIC OJIU JOJDKHBI
COOTBETCTBEHHO cocTaBisATh 4,5; 8,7 u 7,5%. Jnsa pacdyera moTpeOHOrO KOJWYECTBA
OTHETACSIIEro BenlecTBa MpuHUMarOT, yTo nipu p, = 10130 ITa u t, = +50 °C oObem,
3aHUMaeMblid 1 KT BellecTBa, Oy1eT cOCTaBIATh: Ais xaagoHa 114 B, -120 1, nnsa 13 B,
- 175 n, nng 12 By - 160 1.

§ 3. PyuHble orHerymureiu.

Pyunsie ornerymmrenu (puc. 2.18) mpemHasHaueHbl N7l TYHICHUS TOXKapoB B
KaOWHAaxX 2KUMaxa, MacCaKUPCKUX CAIOHAX, TPY30BbIX U OarakHbix oTcekax JIA. Jlms
3apsiIKA OTHETYIIUTEEH HCIOJIb3YIOT XJ1a0H 12B| 1 BOJO3TUIICHTJIUKOJIEBYIO CMECh,
MOJJABJICHHBIE a30TOM JaBieHrueM B 1 Mlla. B npuniune B kauecTBE OrHEracsIiero
COCTaBa MOTYT OBITh HCIIOJIb30BaHbl YIJICKUCIBIA Ta3 U Jpyrve HEHUTpajdbHbIE Ta3bl.
XnagoH 12B; npuMeHSIOT A TyHIEHHS JI0OBIX TOpSALIMX MAaTepHaioB, B TOM YHUCIE
TOILIVBA, CMAa30YHbIX MaTepHUaos, CITeLIMAJIbHBIX KHUJIKOCTEH, a
BOJIOSTWICHTJIMKOJIEBYKDO CMECh - JUISl TYWIEHUS TOPAIMX KOHCTPYKIMOHHBIX H
OTAEJIOYHBIX MAaTEPHAIOB IPHU HAJIMYUHM U OTCYTCTBHM 3JIEKTPUUYECKOTO HAIPSIKECHUS.
Macca 3apsixennsix oruerymmureneit turna OP1 u OP2 cocrasnsier ot 2,8 no 12,8 kr.
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Puc. 2.18. Pyunsie ornerymutenu: a - OP1; 6 - OP2; 1 - konnavok; 2 - pyKosiTKa;
3 - XoMyT; 4 - 6aJUIOH; 5 - IIJIaHT C PaCIbUIUTEIIEM

§ 4. Cucrembl 3a1IMTHI TOIINBHBIX 0aKOB OT B3pbIBA.

B3pbiBoM Ha3bIBaeTCs MPOIECC OCBOOOKIEHUS OOIBIIIOT0 KOJIMYECTBA IHEPTUH B
OrpaHUYeHHOM O0OBEME 3a KOPOTKHM MPOMEXKYTOK BpeMeHH. B pe3ynbrare B3pbIBa
BEII[ECTBO, 3arOJIHAINIEe 00beM, B KOTOPOM IMPOUCXOAUT OCBOOOKICHHE SHEPTUH,
IIPEBPAIIAETCS B CUIBHO HArPEThIM I'a3 C OUEHb BBICOKUM JIaBJICHUEM. B3pbIB B TBEpAOU
cpelie COIPOBOXKIAETCS €€ pa3pylleHueM. M3BECTHO, UTO JIsi BOSHUKHOBEHUS B3pbIBA
TOIUIMBHBIX ~ 0AaKOB  JOCTAaTOYHBIMU  YCJIOBHUSIMH  SIBJSIFOTCSL  B3PBIBOOIACHAS
KOHIICHTpAIIUsI TOTUIMBHO-BO3AYIITHONH CMECH B HAATOIJIMBHOM MPOCTPAHCTBE 0aKOB U
VMCTOYHUK MHUIIMUPOBAHHUSI B3PbIBA.

J1J1s1 3aIUTHI TOIIMBHBIX 0AKOB OT B3PBIBA MOT'YT OBITh HCIIOJIb30BaHbBI CICTYIOLIUC
CITOCOOBIL:

- crnenuanbHas o0paboTka TOIIMBa (OXJIaXACHHUE, ecaTypalus U a30TUPOBaHUE
TOIJINBA);

- CO3/IaHH€ B HAJITOTUIMBHOM MPOCTPAHCTBE OAKOB MHEPTHOMN CPEJIbI;
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- o0pa3oBaHME€ B HAATOIUIMBHOM IIPOCTPAHCTBE 0OakOB TOIUIMBHOIO TyMaHa W3
MEJIKOIUCTIEPCHON a3p030JIH;

- daKTUBHOC BOSHeﬁCTBHe Ha TOINIMBOBO3YIIHYIO CMCCh C IIOMOIIbIO XJIAAOHOB,
- JKCIIAaTUHNU3alIusg U SMYJIbIUPOBAHUC TOILIMNBA,

- 3aI0JIHEHUE TOIUIMBHBIX OAKOB MOJIMYPETAHOBBIM IMOPOIUIACTOM C OTKPBITHIMU
MOPaMH.

[Tonuxkenue TemrepaTypsl TOIIMBA MEPE]T 3alIPABKOI U B MOJIETE JEIaeT TOTIMBO
MEHEe JIETYYMM © OO€IHSeT TOIUIMBOBO3AYIIHYID CMECh B HAJTOIUIMBHOM
npocTpancTBe 0akoB. [lpy 3TOM yBENMUMBAIOMIASCS TUIOTHOCTH TOIUJIMBA MOBBIIIACT
IJIATHYI0 Harpy3ky W jganbHOCTh mosieta JIA. Tor ke »ddexkT mnomaydaroT mpu
JecaTypaluyd TOIUIMBA, T.€. MPH YJAJCHUM M3 TOIUIMBA Ta30B - KHUCJIOPOJa, a30Ta.
A30THpOBaHKE TOIJIMBA MPOU3BOMAAT MPH MOMOIIM "MPOMBIBAHUS'" TOIUIMBA KUJIKUM
a30TOM Iepe]] 3aMpaBKOM U MOAACPKUBAIOT KOHIIEHTPAIIUIO a30Ta B TOILJIMBE B TOJIETE.

§ 5. Cucrembl HEMTPAJIBLHOIO ra3a.

Coznanne UWHEPTHOM cpenbl B HAATOIUIMBHOM  IPOCTPAHCTBE  OAKOB
OCYILECTBISAETCS MPU MOMOIIM CHEUUAIBHBIX CUCTEM, KOTOpBIE MOAPA3IAEISIIOTCA Ha
HITaTHbIE, T.€. JCHCTBYIOIIME HAa MPOTSIKEHUU BCEro IIOJIETa, W aBapHUiHbBIE,
BKJIFOYAIOIIUECS B CIIOXKHBIX CUTYyalMsIX, HAIPUMED, IIPU BBIHYXIACHHOW mocajke. B
KadecTBe HelTpanbHOro raza (HI') ucnonb3ytor a3ot u yriekucineii ra3. Ha puc. 2.19
NpUBEICHA CXeMa CUCTEMBbI ¢ OaymoHHBIM coaep:kanuem HI'. /laBnenue B Oanione
paBHo 15...20 MITa.

Puc. 2.19. Cxema cuctemsr HI', koTOpBIif XpaHUTCS B OaIJIOHAX TMOJ BBICOKUM
naBnenueM: 1 - Oaminon ¢ HI'; 2 - curHanbHbIil AMCK paspsakd OamioHa; 3 - KpaH
CTpaBiMBaHus; 4 - WITyLEpP; S5 - Apoccenb; 6 - MepeKPbIBHON KpaH; 7 - KanuOpoBaHHOE
COILIO C MOAOTpEeBAaTENEM; 8 - MPEeIOXPAHUTENBHBIN KiIanaH ; 9 - gaTuuk aasieHus; 10 -
TOIUTMBHBLIN 0ak; 11 - moakaunBaronuii Hacoc
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[Tpu BritoueHuu cucreMsl (kpana 6) HI' u3 GamnoHa mocTtynaeT B HaATOILUIMBHOE
pocTpaHcTBO Oaka. [Ipu nocTWKeHMM H30BITOYHOTO JaBJCHUA B Oake, pPaBHOIO
0,015...0,02 MIla, cpabaTbiBaeT CUTHAJIM3ATOP JaBJICHUS 9 W TOJAaeT CUTHAI Ha
3aKphITHE KpaHa 6 M OTKpbITHE cTpaBiuBaromiero kpana 3. Ocrarok HI' u3 6ammona
cTpaBiuBaeTcs B armocdepy. [Ipenycmorpena takxe BO3MOKHOCTh nojaun HI' B Gaku
yepe3 KaaTuOpoBaHHOE COIUIO 7 C MOJ0orpeBaTeseM B TeueHue Bcero mnosiera. Comio 7
obecrieunBaeT HEOOXOAMMOE NaBJICHHUE, 3aJaHHBIA PAcXOj raza W BpeMs pPa3psSaKH
oamona. K HemocrtaTkaM pacCMOTPEHHOM CUCTEMBI OTHOCHUTCSI 3HAUMUTENIbHAsI Macca
O0asTIoHOB BhICOKOTO JaBieHus. Ha puc. 2.20 npenacrapieHa KoMnoHoBKa cucteMbl HIT
Ha TSKEJIOM BEpPTOJIETE.

Puc. 2.20. KomnionoBka cuctemsl HI' Ha Tsxennom Beptouiere: I, I, I, IV - rpynmst
0axoB; 1, 4, 6, 11 - npeHaxubie TpyOonpoBoabl coorBeTcTBEHHO II 1 I pacxogHbix
0axoB, 0akoB IV u I rpynm; 2 - tpy6onposoa nogaun HI' k [ u Il rpynnam 6axos; 3 - To
xe k III rpynne GakoB; 5 - TO e K pacxogHoMy Oaky; 7 - pacxoIHbIid Oak; 8 -
TpyOomnpoBo noasoaa HI' ot 6amionoB B cucremy; 9 - 6amwton HI'; 10 — muporosnoBka

Pasnuunbie kpuorennsie cuctembl HI' (puc. 2.21, 2.22) coamepxar HI' B
pesepByapax Tuma cocyda Jlproapa B CXKWIKEHHOM COCTOSSHUM C U30BITOYHBIM
nasienrem 0,7...0,8 MIIa. ITpon3BOAUTENLHOCTh CUCTEMBI PETYIUPYIOT U3MEHEHHEM
MoiHocTy HO.

B
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Puc. 2.21. Kpuorennas cucrema HI' ¢ rasudukatopom: 1 - rasuduxarop; 2 -
CHUCTEMa peryJMpoBaHus razooOpa3Hod u >kuakoil (a3; 3 - moporpesatenb; 4 -
TormBHBIA Oak; 5 - IIK; 6 - mozatop (kukiep); 7 - peaykrop; 8 - OalioH ¢
razooopazubiM HI'

[Tpu Gomnpiux MOTPEOHBIX MOJaYax B TOIUIMBHBIN Oak moaaroT razoo0pasusii HI
u3 Oa/iIoOHOB BBICOKOTO JaBiieHus (cMm. puc. 2.21). Drta cucrtema MOXET ObITh
UCIIOJIb30BaHa [IJIsl a30THPOBAHUSA TOIUIMBA B MoOJeTe (€Ciau pachpeleauTeTIbHbINA
KOJUIEKTOp 0aka pacnoJIOKHTh B HW)KHEM CJIO€ TOIUIMBA). boiiee mpoctoil sBisercs
CHUCTEMA, CXeMa KOTOpOH MpeicTaBlIeHa Ha puc. 2.22.

Puc. 2.22. KpuorenHas cuctema ¢ HaJilyBOM TOIUIMBHOTO 0aka OT aBUALlMOHHOTO
JBUTATENS: | - aBUAIIMOHHBIN ABUTATEIb; 2 - PaCIPEICIIUTEILHOE YCTPOUCTBO; 3 - COCY T
Hproapa c cxxmkenasiM HI'; 4 — muauns ynpasnenus nogaueit HI'; 5 - pazpeMsl cuctemsl
nogaun HI" u Bo3ayxa; 6 - [1K; 7 - TonuBHbIN Oak

Henocratku pacCMOTPEHHBIX CHCTEM: HEOOXOJIUMOCTh 3apsaku OaJlJIOHOB,
CJIO’KHOCTh XPAHEHHUS COKUKEHHBIX ra30B. Ha TsSKeNnbIX BBICOKOCKOPOCTHBIX CaMOJIETax
HPKOHOMHYECKH OoJiee BBITOJHA OOpTOBasi cucrtema c razoreneparopom HI. B atmx
cucTeMax OTOMpaeMblii OT aBWAIMOHHOTO JBHTaTels BO3AYX (I yJaJeHUS
COJIepKAIIerocsi B HeM CBOOOIHOTO KHCJIOPO/Ia) COKUTaeTCs C aBUAIIMOHHBIM TOTLTUBOM
MIPY HU3KOM TeMIEpaType B KATAIMTUUYECKON KaMepe. 3aTeM M3 HETO BBIMOPAKUBACTCS
BoJia. OxJaXXJACHHBIM M OCYIIEHHBIA razoo0pasupii COZ2 mogorpeBaroT U MOJAIOT B
TOTUIMBHBIN Oak (puc. 2.23). Macca cuctemsl HI' Ha 60pTy JIA MOXeT ObITh yMEHBIIIEHA
IpU NPUMEHEHHH HA3eMHBIX CHUCTEM Aa30TUPOBAHUSA TOIUIMBA J0 €r0 3alpaBKU B
TOIJIUBHBIC OaKH.
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MasoreHepaTtop | XonoguneHuk = Ocywutens |+ NogorpeeaTtens {TEJ

Puc. 2.23. NasoreHepaTtopHasi| cuctema HIC

[TpencraBnsieT MHTEPEC CHCTEMa 3aIIUTHI TOTUTUBHBIX OAaKOB OT B3phIBA ITyTEM
CO3/IaHUSl B HAJATOIUIMBHOM MPOCTPAHCTBE OAaKOB TOIUTMBHOIO TyMaHa B BHJC
MEITKOTUCTIEPCHON a3p030iH. [Ipr 3TOM TOIUIMBOBO3AYIIHAS CMECh IepeodoramaeTcs
M W3-32 HEJOCTaTKa KHUCIIOpOJa BOCIUIAMEHEHHS €€ HE MPOUCXOJHT. boipmimm
PEUMYIIIECTBOM CUCTEMBI SIBIIIETCS €€ MaJlasi Macca U MPOCTOTa IKCILTyaTalluH, TaK KakK
pabounM COCTaBOM CTaHOBHUTCS CaMO TOIUIMBO, Haxozsmieecs: B Oake. Baytpu Oaka
pa3memaT (GOpCcyHKH, KOTOPBIE PacHbUISIOT TOMIMBO. CHUCTeMa MOXKET ObITh Kak
IITaTHOM, TaK U SKCTPEHHOTO cpabaThIBaHUS IPU aBapHUsX.

§ 6. Xi1a10HOBBIE CHCTEMBI.

Bricokas 3(QQeKkTUBHOCTh XJIaJ0Ha IMO3BOJSET 3HAYUTEIBHO CHHU3UTh MAaccy
CUCTEMBI 3allMThl TOIUIMBHBIX 0akoB OT B3pbiBa. Ha puc. 2.24 mpexacraBieHa cxema
CUCTEMBI, 3alUINAIOLIEH NEepeIHull, KpbUIbEBble W 3aJHUNA Oaku B aBapUHHBIX
cutyauusix. [Ipy BKIIOYEHUMHM CUCTEMBI XJaJ0H IMOJAETCs BO Bce Oaku, B KOTOPBIX
OBICTPO CcO3/1aeTcs 3aluTHas KOHLEHTpauus. Jlanee kiamaH peryJaupoBaHMs pacxoja
XJIaJIOHA CMEIIMBAET €0 C BO3yXOM, ITOCTYMAIOIIMM OT CUCTEMbI KOHIUIIMOHUPOBAHHUSI
BO3/lyXa, U MOJAECPKUBACT 3aJaHHYIO KOHUEHTPALMI0 B 3aBUCHUMOCTU OT YCIJIOBUU
10JIETA U pacxo/a TOIUIMBA. J[J1s1 HCKITIOUEHU [T0’Kapa B Cilydae NepeMEIEeHHs TOIINBa
U €ro mapoB B 0OpaTHOM HaIlpaBJICHWHU 0 MOJOTrpEBaTes B JIMHUU MOJAa4YM XJaJ0Ha
YCTaHOBJIEH IUTaMsyJIOBUTEND 10.

Puc. 2.24. XnapoHoBas
cucteMa 3aluTel TOMMUB-
Hbilx BakoB oT B3pbIBa: 1, 5,
6, 14 - COOTBETCTBEHHO
nepegHni, KpbifibeBble W
3aHUA TONNMUBHbIE BakK; 2
- MNK; 3 - TpyBonpoeog oT-
bopa; 4 - orpaHuunTenb
pacxoga; 7 - gaTy4dk gae-
10 neunsa; 8 - cmecuTtenb
i 9 (akekTop); 9 - perynupye-
Mmoe conno; 10 - nnams-
ynoeutene; 11 - 3anopHbIA
KpaH; 12 - komneHcaTtop; 13
- cocyn [wbtoapa; 15 - pac-

neinuTens (popcyHka)

Eme sxoHoMuuHee aBTOomaTuyeckas cucteMa mnojasieHus B3pbiBa (ACIIB),
KOTOpasi Ha MPOTSKEHUU BCETO IMOJIETAa HAXOAUTCS B JICKYPHOM COCTOSIHUM (puc. 2.25).
Ecnu Bce paccMoTpeHHbIE cucTeMbl npenynpexaatoT B3peiB, To ACIIB cpabatbiBaer
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(peampyeT) Ha HA4YaJIO B3PhIBA, a4 3aTCM €ro InoaaBJIACT. I[J'IH HaAC)KHOI'O IIOAAaBJICHUA
B3pPbIBa Tp€6y10TCSI BBICOKOC 6BICTpO,ZIeI>’ICTBI/IC ABTOMATHYCCKHUX IMPOTHBOB3PBIBHLIX
CUCTCM, HC3HAYUTCIbHOC BPEMS JOCTABKU OTHCTACAIICTIO COCTABA B 30HY I'OPCHMU:I,

a Takke J0CTaTo4yHO 3(P(eKTHBHAsT AATbHOOONHOCTh paCHBIICHHOIO (Qakena
orHeracsmero  cocraBa. (Cucrema  CUTHaIM3alMd  COCTOMT W3 JIaT4YHKa,
BOCIIPUHUMAIOLLIETO CBET OT B3pbIBA, W NUPOTHMAPABINYECKOM IYIIKH, KOTOpas
BIIPHICKMBAET B 3allUIaeMblii o0beM xmagoH 114 B2 . XnajgoH, CMENIMBAasCh C
TOIJIMBOBO3AYIIHOM CMECBIO, HEWTpaIM3yeT €€, TEM CaMbIM IPEeAoTBpAaIast
JanpHelinee pa3BuTue mpoiiecca B3pbiBa. CymiectBeHHbIMU HepoctaTkamu ACIIB
SBIISIIOTCA OAHOPA30BOCTh JCHCTBUS M HU3Kasl 3(PPEKTUBHOCTH B TOIUIMBHBIX Oakax
CJIO’KHOM KOH(pUTYpaLuu.

Puc. 2.25. K npunnuny pa6otst ACIIB: 1 - HCHIOJHUTENBbHBIN 2JIEMEHT - MyIIKa C
OTHETacsAUIUM COCTABOM (XJIaIOHOM)

§ 7. KesatuHu3auus ¥ IMYJIbIMPOBAHNE TOIJIMBA

Qusuueckaa CywyHOCmMb HCEIAMUHUZAUUU MONIUEA COCTOUT B TOM, YTO IpHU
100aBJIEHUH B TOTUIMBO CTYAEHUCTOOOpA30BaTENEeH — OPraHMUYECKU KUCIIOTO allFOMUHMS,
MarHusi WIHM MbUI - OHO MPUOOpETaeT TMCEeBAOKPUCTATUIMYECKYIO CTPYKTYpy U
MOABEPKEHO MEHBIIIEN ONMACHOCTH BOCIUIAMEHEHHUSI U B3pbIBa Mpu aBapuu JIA, Tak Kak
o0JajaeT MEHBIIEH CKOPOCTHhIO HCIApPEHUS HA EIWHUILY TUIONIAAN M 3HAYUTEIHHO
MEHBIIIEN PACTIBUIIEMOCTBIO TIPU YIApE.

Imynveuposannvie monauea - 3TO JUCKPETHBIE JKUIKOCTH, B KOTOPBIX
coaepxutcs A0 97% tormnuba. CKOpocTh ucnapeHust sMyiabcuid B 10 pa3, a cKOpoCTh
pacnpocTpaHeHus maamMeHu y sMmysbcuid B 100 pa3 MeHble, 4eM y OOBIYHBIX TOTUIUB.
OpnHako MpUMEHEHUE KeTaTUHU3ALUU TOIJTMBA U SMYJIbIUPOBAHHBIX TOIIMB TPEOYIOT
CYILIECTBEHHOW J0pabOTKH TOIUIMBHBIX CUCTEM. Vcrmoiap30BaHHE MOPOIUIACTOB IS
MOJIHOTO WJIM YaCTUYHOTO 3aIlOJIHEHHUs TOIUIMBHBIX 0akoB (puc. 2.26) obecrieunBaeT
HAJCKHYIO 3alIUTy TOTUIMBHBIX OAKOB OT B3PhIBA.
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Puc. 2.26. Cxema 3anon-
HEHWMA KeCCOHHOro TOMMMB-
Horo Baka nonuypeTaHoBbIM
noponnacrom: 1 - nopo-
nnacTt; 12 - nedHonnacT, 3a-
MONMHEHHbIW Koarynatopamu;
3 - cTeHKa TonnueHoro Gaka

J
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Y /fl
— —— T i
nil !{'r—— { r
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7
o » \r;* o
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Puc. 2.27. TunoBasi KOMIIOHOBKA CUCTEMBI 3alIUTHI CAMOJIETA OT MOkKapa U B3pbIBa:
1 - TorMBHBINA 0ak; 2 - pacIbUTUTEIbHBIN KoJIeKTOp cuctembl HI'; 3 - TO e cuctemsl
SKCTPEHHOM KelaTuHHU3auu TornBa; 4 - toxe [IIC B oTceke maceu; S - penykrop; 6
- 6ayuton cuctemsl HI'; 7 - no3arop; 8 - 6aJUI0H CUCTEMBI KCTPEHHOMN JKEJIaTUHU3AIINT
tormBa; 9 - IIIIC BCYVY; 10 - 6amnon ¢ xmamorom; 11 - IIIIC orceka nBurareneii; 12 -
OJIOK DJIEKTPOMArHUTHBIX pacIlpeieIuTeNbHbIX KpaHOB; 13 - pacHbUIMTEIbHBIN
KOJUUIEKTOp oTceka apurarens; 14 - 6amwion [IIC naccaxxupckoro

canona; 15, 17 - pacHbUIMTENBHBIM KOJUIEKTOP IPOTHUBOIIOXKAPHOM CHCTEMBI
rpy30Boro orceka; 16 - 010k j03aTOpoB; 18 - pydHON OTHETYHMIUTEIh MPUOOPHOTO
oTceka; 19 - pydHoil OrHETYIIUTENb KAOMHBI SKUIaXa

Texuundeckue TpeOOBaHMS K MOPOIUIACTaM: OHU JOJKHBI OBITh HETOPIOYUMH,
UMETh MUHUMAJIbHYIO MAacCy U MHUHMMAJIbHBIA KO3(PPHUIMEHT aare3uu, HE IOJHKHBI
pacTBOPATBCS B TOIUIMBE M HW3MEHATh CBOMX CBOMCTB CO BpeMeHeM. /[l
OPOTEKTUPOBAHUS  CTEHKH TOIUIMBHOIO 0Oaka  BBIKJIAJBIBAIOT  IEHOIJIACTOM,
3aMOJJHEHHBIM XMMHUYECKH aKTUBHBIMHU KOAryJsTOpamH, KOTOpblEe IPU MPOOOHHE TOJ
BO3/ICIICTBHEM TOILJIMBA U BO3/lyXa CO3JJAI0T TBEPAYIO MacCy, 3aKPhIBAIOLIYIO IPOOOUHY.
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III. 3axknrouumenvnas uacme

Hpenoz(aBaTenb HalTOMUHACT TCMY, yqe6HHe SN U BOIIPOCHI 3aHATHA OTMCUACT
IMOJIOKUTCIIBHBIC OTPULATCIbHBIC MOMCHTHI IIPpHW IMPOBCACHUN 3aHATHUSA OTBCUACT HaA
BOIIPOCHI, O0OBABIIACT OICHKMH, ITOACHACT IMOPAAO0K IIOATOTOBKH K CIICAYIOMICMY 3aHATHIO.

Jlumepamypa.

6. KopneeB, B.M. KoHCTpykuusi W OCHOBBI 3KCIUTyaTallMd JIETATEIbHBIX
anmapatoB : koHcrekT Jekuuid / B.M. KopueeB. — YnpsHoBck : YBAY
I'A(n), 2009. — 130 c.

7. XKuromupckuii I'. 1. KoHCTpyKIHsI caMOJETOB : YUYEOHUK JJI CTYIEHTOB
ABUAIIMOHHBIX CIEIUABHOCTEH BY30B. - 3-¢ 3., nepepad. u jgom. - M.:
Marmunoctpoenue, 2005. — 406c. (6.1.2)

8. QOyHKIMOHAIbHBIE CHCTEMBI a3poKocMudeckoil Texuuku / A.B. berun, H.B.
bounapesa, B.H. Koopun, C.A. JIo6os, H.B. Heuunopyk. - Y4e0. nocooue.
- XappkoB: Ham. aspokocM. yH-T << XapsbK. aBuan. uH-1>>, 2005. -112 c.
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Jlekusa Ne8
Tema: «CucremMbl KOHAUIIUOHUPOBAHMS BO3/1yXa BO3AYIIHOTO CYAHA.

§ 1. BimsiHue yciioBul mojiera Ha OpraHu3M 4eI0BeKa

§ 2. CucTembl KOHIMIIMOHUPOBAHUS BO3yXa B FTepMOKaOMHAX.
§ 3. TermooOMeHHBIE armapaThbl

§ 4. Typ60X0710IUTEHUKH

§ 5. DAEMEHTHI CIIENUAIBHOTO HA3HAYCHUS

Heab 3ansTus: JIeKUuM COCTaBIAIOT OCHOBY TE€OPETUYECKOIO OOYUYEHHS U JOJDKHBI
JlaBaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUM 1O JTUCIUIUIMHE, pACKPbIBAThH
COCTOSIHHE W MEPCHEKTUBbI Pa3BUTHSI COOTBETCTBYIOLIEH OOJACTH HAYKU M TEXHUKH,
KOHILIEHTPUPOBATh BHUMaHUE OOy4YarONIMXCS Ha HauOoJiee CIOXHBIX M Y3JIOBBIX
BOIIPOCAX, CTHUMYJUPOBATh WX AaKTUBHYIO IIO3HABATEJIbHYI0 JEATEIbHOCTh U
CrocoOCTBOBAaTh (POPMUPOBAHUIO TBOPUYECKOTO MbINLIEHUA. Beaymmum MeroaoM B
JIEKIIMA BBICTYNAET YCTHOE H3JI0KEHHWE Yy4eOHOro marepuasna, COIPOBOXKIAIOIIEECS
JEMOHCTpalKen BUAe0 1 KHHO(UIBMOB, CXEM, IJIAKATOB, TOKA30M MOJENel, MPUOOPOB
Y MAKETOB, UCIIOJIb30BAHUEM AJIEKTPOHHO-BBIYUCIUTEILHON TEXHUKH.

I. Béoonaa uacms: OTOo0pa3uTh TEMy U y4eOHBIE BOIPOCHI Ha JOCKE, OOBSBUTH

ICJb, YKa3aTb Ha AaKTyaJIbHOCTb AAHHOI'O 3aHATH:A, OOBCCTH IIOPAAOK IIPOBCIACHHA
3aHATUA

I1. Ocnoeénasa uacme:

§ 1. Biiusinue yci10BHi 110J1€Ta HA OPraHM3M YeJI0BeKa.

OpranusM uenoBeka (PyHKIMOHUPYET HOPMAaJbHO MPHU OIpPENEICHHBIX IMapameTpax
OKpY>Karollen cpenibl. B monere Ha sKUIax v NaccaXxupoB, Haxoasammxcs Ha 0opty JIA,
MOTYT BO3JEHCTBOBAaTh HEOJATONPUATHBIE U QU3UOI02UYECKU ORACHbBIE (PaAKmMOpbL.
Ot (akTOphl OMPEACNSIOTCS, B OCHOBHOM, IMapaMeTpamMu atMocdepbl B KaOWHE
(maBieHHE, TeMIlepaTypa, COCTaB Ta30BOM CMECH, KOTOPOW [IBIIIMT YEJIOBEK,
BJIQXKHOCTb ), YPOBHEM nryma U JTUHAMHUKON roJjieTa JIA.

C noxpeMoM Ha BBICOTY JIaBJICHHE BO3[yXa M €ro Temmneparypa B atmocdepe 3eMiu
cumxkatorcsa. Jlo BeicoTel mopsiaka 2400 M denmoBeK 4yBCTBYET ceOsi HOpMajbHO, Ha
OOMBIINX BBICOTaX CaMOYYBCTBHE YEJIOBEKA YXY/IIAETCS, MPOSBISIETCS LEIbIA P
(GyHKIMOHATIBHBIX PACCTPOUCTB (0OOBETUHEHHBIX OOIMUM HAa3BAHUEM - GbICOMIHAA
00.1€31b), YTO CBSI3aHO B IMEPBYIO Ouepelb C YMEHBIIIEHHEM CHAOXKEHHUs B Tpoliecce
JBIXaHWS OpPTaHM3Ma YeJIOBEeKa KUCIOPOJOM, A0 BBICOT mopsiaka 70-90 kM oObeMHOE
conepxanue kuciopoja B atmochepe (~21%) npaktudecku He MeHseTcs. OCHOBHBIM
(bakTOpoM, ONpeeIOIIMM HAChIILIEHHE TeMOTIIO0NHA KPOBHU KHCIOPOIOM U yAalleHHe
B BBIJBIXa€MbI BO3JyX YIJIEKHCJIOrO rasa, SIBJSETCS COOTHOUIEHUE MaplHalbHOIO
JABJICHUSI KUCJIOPOJia U YTJIEKUCIOro ra3a B JIETOYHBIX ajbBeosax (OT jat. alveolus -
suyeika, yriyoJeHue, My3bIpeK) - My3bIPbKOBUAHBIX 00Pa30BaHUSX B JIETKUX YEJIOBEKa,
IyCTO OIUICTEHHBIX Kamwjuisipamu (oT jat. capillaris - BosiocHOM) - MenbYalIIMMU
KPOBEHOCHBIMHM COCYZaMH, 4epe3 OYeHb TOHKHE CTEHKHM KOTOpPbIX, Kak uepe3
NOJIyIIPOHHUIIaeMble MEMOpaHbI (0T JaT. membrana - KOJKULa, IEPENOHKA), TPOUCXOAUT
HACBIIICHHE KPOBM M TKAHEH OpraHu3Ma KHUCJIOPOJOM M yJajleHue M3 HUX B
BBIJIBIXaEMBIi BO3/yX YIJIEKUCIIOTO rasa. Ilapyuanvnoe
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oaenenue (TO3THENAT. partialis - JACTUYHBIN) - 3TO NaBJICHUE ra3a, BXOIAIIETO YaCThIO
B COCTaB ra3oBOW CMECH, KOTOpOE OH MMel Obl, 3aHMMasi OJWH BeCh 00BEM Ta30BOii
cMecH, npu TeMIepaType CMeCH.

Bo3nyx sBnsieTcs cMecbl0 Ta30B, M €ro IOJHOE JaBJICHHE SBISAETCS CYMMOMN
NapiyalbHBIX JaBICHUM ero KOMIIOHEHTOB. Ha ocHOBaHWMU (DU3HOIIOTHYECKUX
MCCIIEIOBAaHHUM YCTaHOBJICHA B3aMMOCBSI3b MEXK/Ty MapIHalbHBIM JaBICHUEM KUCIOPOia
B aJbBeOJIaX JIETKUX U JaBJICHUEM BO3/AyXa, COAEpKAHHEM B HEM KHUCIIOpPOJa,
YTAEKUCIIOrO Ta3a M BOASHBIX NapoB. C yBENIWYEHHUEM BBICOTHI MPOMOPIMOHAIBHO
YMEHBUIEHHIO 00Iero aTMOC(EPHOTO J1aBICHUS YMEHBIIIAETCS MapLHaIbHOE 1aBICHUE
KHUCTIOpPOJIa poz B aTMOocepHOM Bo3ayxe (puc. 1) m BMecTe ¢ HUM NaplUaIbHOE
JlaBJIEHUE KUCIIOPOJa B aJIbBEOJIAX.

A \
0, kMa ) (MCA)
465 { C Ha Bbicore mopsinka 3000 M oHO
TN / JIOCTUTaeT CpelHero  (PU3MOIOTrHYEeCcKU
\,Z’ JIOITYCTUMOT'O YPOBHSI, HACHIIIICHUE KPOBU
75
i | KHUCIIOPOJIOM CTAHOBUTCSI HEJIOCTATOYHBIM,
- p HaYMHAETCs cunoxkcus (Ot rpey. hypo -
/ 0z 1oJi, BHU3Y W JIaT. OXigenium - KUCIOPO.)
5& / - KUC/I0pOOHOEe  20/100aHUe, OCOOEHHO
~/ OTIaCHOE TeM, YTO CYOBEKTUBHO YEIIOBEK HE
H, xwm OCO3HACT CBOETO COCTOSHHS H, HECMOTPS
-
0 - 0 15 20 Ha KaXyIIeecs XOpollee CaMOYyBCTBHE,
MO>KET BHE3AITHO MOTepATh co3HaHue. [Ipu
Puc. 1. 3asucumocmv napyuanvrnozo .
JanbHEHIIIeM YBEITUYCHUH BBICOTHI
0asneHuss KUCIopood poz 8 8030yxe om
SIBJICHUS KHCJIOPOHOTO TOJIOTaHMSI

gvicomnl (6 kaburne) H
WHTEHCUBHO PAa3BUBAIOTCSA BIUIOTH [0

MOJIHOM TMOTEepH PpabOTOCIIOCOOHOCTH H TOTEPU CO3HAHUS Yy TOJABJISIONIETO
oonpmmHCTBA JroAei Ha BeicoTe 6000-7000 M. Ha BoicoTe okono 8000 M BO3HUKAIOT
CMEPTENbHO OmacHbIe sBIeHUs. CeayeT OTMETUTh, YTO MHTEHCUBHOCTh KUCIIOPOHOTO
rOJIOMIAHMSI  BO3pacTaeT TIPH  BHIMIOJIHEHUM YEJIIOBEKOM  KakoW-muOo  paboThI.

Bo3zneiicTBue MOHMKEHHOTO JaBJICHHUS HA OPraHW3M YeOBEKa HE OTpaHUYMBACTCS
TOJIBKO SIBJICHUSIMU KHUCJIOPOJHOTO rojiofanus. [Ipu mogbeMe Ha BHICOTY paCIIUPSIOTCS
ra3bl B IUIIEBAPUTEIIHHOM TPAKTE - 8bICOMHBLI Memeopu3m (OT Tped. meteorismos -
MOJHITHE BBEPX), 4YTO TMPUBOAUT K B3AYTHIO JKHWBOTA, COIMPOBOXKIAOIIEMYCS
CXBaTKOOOpa3HBIMU OOJISIMH, MOABEMY nHUa(parMbl, YMEHBIICHUIO €MKOCTH JIETKHX U
IPYTUM paccTpoOMCTBAM.

Ha Bricotax 8000-13 000 M npyu NOHMKEHHOM JABJIIEHUM a30T, PACTBOPEHHBIN NpU
HOPMAJILHOM JaBJICHUU B KPOBHM M TKaHSX YEJIOBEKA, BHIACIISICTCS B BHJIC ITy3BIPHKOB
CBOOOJTHOTO Ta3a, KOTOpbIE, OKa3blBas MEXaHWYECKOE JaBJICHHE Ha HEPBHbBIC
OKOHYAHWS, BBI3BIBAIOT OOMM B  MBIIIAX ©  CyCTaBax. OJTO  SIBJICHHE
Ha3bIBACTCS aIpoImbonuent (0T Tped. aer - BO3AyX u embole- BOpachiBaHUE)
unnoekomnpeccuonnoil 6onesnvto. Ha Boicote 60omee 19 000 M BO3HUKAET @bicomHas
Im@puzema (rped. emphysema - HaNOTHEHUE BO3AyXOM, B3ayTne). Ha 3Toi BbICOTE
BOJa, cocTaBisromnas okoyso 70% Macchl Tena 4enoBeKa, 3aKUIAeT MPU TeMIIepaType
YEJIOBEUECKOT0 TeJia, 9YTO MOXKET MPUBECTH K CMEPTEILHOMY UCXOTY.
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Jlnst obecnieyeHusi MaKCMMallbHOM JTaJbHOCTH U SKOHOMUYHOCTH MarucTpajbHbIe
MACCAXUPCKUE CAMOJIETHI JIETAIOT Ha BBICOTAX, OJU3KUX K MPAKTUYECKOMY IOTOJIKY
(s mo3BykoBbix camosieToB 9000-11 000 M, a a1t cBepx3BykoBbIX 18 000-20 000 m).

Temneparypa Bo3ayxa Ha BeicoTax Oosiee 11 000 m cHmkaercst moutu 0 -60°C.
Ecniu He mnpuHUMAaTh CHENHUATBHBIX MEp, TO MpHU JUIMTEILHOM I0oJeTe KaOuHa
MOCTENIEHHO OXJIAXKJAaeTcsl N0 TemIeparyp, OJNM3KUX K TeMIeparype Hapy>KHOIO
Bo31tyxa. C Apyroil CTOPOHBI, IPH MOJIETE CBEPX3BYKOBBIX CAMOJIETOB TEMIEPATYPA UX
KOHCTPYKIMU MOBBIIIAETCA B 3aBUCUMOCTU OT CKOpocTH mosiera 10 -130°C - +250°C
BCJIE/ICTBUE KMHETHMUYECKOTO HarpeBa M, B pe3yJbTaTe, MOBBIIIACTCA TEeMIlepaTrypa B
kabuHe. CaMO4yBCTBHE UYE€IOBEKa, €ro paboTOCIIOCOOHOCTh CYIIECTBEHHBIM 00pazomM
3aBUCSAT OT TEMIIEPATYPhI OKPYIKAIOIIETO BO3/1yXa, €r0 BIAXXHOCTH, OT MACC U CKOPOCTH
JBMKCHHSI BO3AYIIHBIX IMOTOKOB BHYTPHU TMOMEIICHHA. Tak, TpU MOBBIIICHHON
bu3MUecKoil U 3MOLMOHATBHOM HaArpy3ke sl oOecriedeHus: KOMGOPTHBIX YCIOBUN
JKelaTellbHa TIOHM)KEHHas Temreparypa. [lpu OTKIOHEHMHM TeMIepaTypbl OT
KOM(OPTHBIX 3HAYECHUN YEIOBEK UCTIBITHIBAET HEMPUSATHBIC OIIYIICHUS.

Takum 06pa3oM, B MOJIETE HA SKUMAXK U MACCAKUPOB, HAXOAAIUXCA Ha Oopty JIA,
NEHCTBYET KOMIUJIEKC HEOJIaronpusATHBIX M (PU3HOJIOTMYECKH OIAaCHBIX (DaKTOPOB,
OTPEACIISAIONUM U3 KOTOPBIX SBJSETCS YMEHBIICHUE C IOJBEMOM Ha BBICOTY OOILIEro
aTMOC(EepHOro JIaBJICHUs, YMEHBLICHHE MapLUUAIbHOIO JaBJICHHUS KUCIOpoJa B
aTMOC()EpHOM BO3JyX€ M, KaK CJEICTBHE, NaplLHaJIbHOIO AAaBJICHHUS KHUCIOpOAa B
anbBeOISIpHOM Bo3ayxe. HopManibHast JKU3HENEATENIbHOCTh YEJIOBEKA MOXKET OBITh
oOecrieyeHa MNOJAEPKAaHUEM NAPLHUAIBHOIO JAaBJICHHUS KHUCJIOPOJa BO BJbIXa€MOM
BO3JlyX€ Ha ONPEIETIEHHOM YPOBHE.
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Puc. 2. 3asucumocmv nompebHo20 NpOYEHMHO20 COOEPI’CAHUSI KUCIOpPOOd 8
ObIXamenbHOU CMecu Aoz OM 8blcOmbl (8 KabuHe)

DKCneprUMEHTaMHu YCTaHOBJIEHO, YTO MIPU MOIbEME HA BBICOTY B aTMocdepe 3emiu (U,
COOTBETCTBEHHO, TMIPU YMEHBIICHHUH aTMOC(EpPHOTO JAaBJEHUS) HEO0OXOIUMO
YBEJIMUUBATh (PUC. 2) MPOUEHTHOE COJIEPKAHUE KUCIOPO/IAa ¢lo2 BO BJBIXa€MOM BO3AYyXE
(mprxatenbHOM cMecu) U Ha BbicoTe 10 000 M st ApixaHust TpeOyeTcs y»Ke YHCTHIH
KHCJIOpo, a Ha BeicoTe 12 000 M KHCIOpO I AbIXaHHUS HEOOXOIMMO ITOJaBaTh IO/
MOBBIIICHHBIM JaBJICHHEM, 00ECIIEUYUBAIOIIUM MMOCTOSHCTBO MaplUajIbHOTO JaBJICHUS
KHCIIOpoa B JETKUX HE3aBUCUMO oT BBICOTBI.

TexHuuecku 3Ty 3aJadyy MOXKHO PpEIIUTh IOBBIIIEHUEM [ABJIECHUS BIBIXa€MOTO
BO3/ayxa (NMPUMEHEHUE TepMOKAOWH) WM TOBBIIIEHUEM MPOIEHTHOTO COJIePKAHUS
KHCIIOpOJla B JAbIXaTeNbHOW cMecH (IMIPUMEHEHUE KHUCIOPOAHBIX MTPUOOPOB).
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Jlist obGecniedeHus: HOPMAJbHOM JKU3HEACSATENBHOCTU M KOM(opTa maccakxupoB U
HKHUIIAKa CAaMOJIETOB, COBEPILAIOIIMX MOJEThI Ha BhicoTax Oosee 3000 M, ux pa3Menarot
B TEpPMETHYHBIX KaOMHAX C CHUCTEMaMU KOHIUIMOHUpPOBaHUS (OT Jart. conditio -
yCJIOBHE, COCTOSIHHE), TJIE Ha BCEX peXuMax Toseta ""ésicoma 6 kabune'' He
npeBbimaer 2400 M, T. €. AaBieHUE B KaOMHE JIOJDKHO OBITh HE MEHEE J1aBlICHUS
aTMocgepHoro Bozayxa Ha BeicoTe 2400 M, TemmnepaTypa He J0KHA ObITh MEHBIIE -
17°C u 60nbiie +25°C. [Ipu TakoM 1aBlIeHUU U TEMIIEpaType KOJIUYECTBO KUCIOPOa,
HeoOXoauMoe JUIsi OoOecreueHusl >KU3HENEATETbHOCTH YENOBEKa, COJEPKUTCS B
CPaBHUTEIBHO HEOOJBIIOM KOJMYECTBE CBEXKEIO BO3yXa: 32 OJHY MHUHYTY B IOKOE
YEeJIOBEK BJIBIXAC€T W BBIJBIXAeT 6-9 11 Bo3ayxa, npu ¢usuyeckoin Harpyske - 80-90 i,
uHorga A0 170 n. OgHako B yCIIOBUSX OTPaHUYEHHOTO MPOCTPAHCTBA OCHOBHBIM MpU
OTpe/ieiecHU: HEOOXOIMMOT0 KOJMYECTBAa BO3/AyXa, IMOJAaBa€MOr0 B T'e€pMOKaOHHY,
SBJIAETCSl JIONMyCTHMash KOHIEHTpAlMs BpPEIHbIX MpuMeced (YrIeKucioro rasa,
BBIJICJISIEMOTO0 TPU  JbIXaHWUHU, 3aMaxoB, OOYCIOBIEHHBIX KU3HEIEATEIbHOCTHIO
4eJioBeKa, IMapoB TOIUIMBA, KOTOPbIE MOTYT IONAcTh B TepMOKaOMHY, W T. II.),
TEMIEpaTypa U BIAXKHOCTb. Ha COBpPEMEHHBIX MACCAKHUPCKUX CAMOJIETAX BEIMYMHA
[10JIa4YM CBEKETO BO3/yXa B repMOKaOMHY Ha OJIHOTO Maccaxupa coctabiser 24-40 kr/d.
Kak yxe ormeuasnoch, npobiieMa mrymMa BHYTpH KaOWH cTajia YpEe3BbIYAMHO OCTPOH C
MOSIBIICHUEM B DJKCIUIyaTalliM pEaKTUBHBIX camoieToB. IllyM, co3maBaemblil
JIBUTATEJISIMU, BO3AYLUIHBIMU BHHTaMH, MOIPAHUYHBIM CIIOEM BO3/yXa, OOTEKAaIOILEro
(ro3eisK, HACTOJIBKO BEIIMK, YTO 3HAYUTENBHO MPEBBIIAET "TIpeied MepEeHOCUMOCTH"
€ro 4YeJOBEKOM, T. €. TY MAaKCUMAJIbHO JOMYCTUMYIO BEIUYHMHY OOIIEro 3BYKOBOI'O
JaBJeHUsl, OOBEAUHSIONIET0 BCIO COBOKYIMHOCTH 3BYKOB B OTIEJIBHBIX YaCTOTHBIX
MHTEpBajaxX CHEKTpa 3BYKOBBIX YacCTOT (BBICOKME, CPEAHHE W HHU3KHE 3BYKOBBIC
YacTOTHI), KOTOpas ele (PU3n0I0rHuecky NEPEHOCHMA YeTOBEKOM. 3HAUYUTENbHBIN IITyM
B KaOWHY BHOCHUT CHCT€Ma KOHJIWIIMOHUPOBAHUS (HAITyBa M BEHTWISIIMM KaOWH), B
KOTOPOW HMCTOYHHKOM IIyma SIBIAETCS BO3MYyX, JBIDKYIIMICS MO TpyOOmpoBOJaM u
MCTEKAIOMIHI Yepe3 OTBEPCTHS (CoIuIa) TpyOOoIpoBOI0B BHYTPh kKaOuHbIl. cTouHrKaMu
JOTIOJTHUTENBHBIX IIYMOB B KaOWHE CIIyKaT 3JEMEHThI 000pyloBaHUs (JIEKTPO- H
THJIPOMOTOPBI, TpeoOpazoBaTeId IMOCTOSHHOTO TOKa B MEPEMEHHbIM U T. II.),
YCTaHOBJICHHbIE BOJM3M OT KaOuHbl. CHIDKEHHE YpPOBHS IIyMa JO JOIYyCTHUMOIO
npenena oOecreyuBaeTcs Kak KOMIIOHOBOYHBIMH, TaK M KOHCTPYKTHBHBIMU
MeponpusaTusaMu. Tak, He cieayeT pa3MeliaTh Kpecia MacCaKUpoB B IUIOCKOCTH
BO3AYIIHbIX BUHTOB TBJl mnau B 30Hax BIMSHUS BBIXJIONHBIX CTpyW ra3oB TP/l Ha
¢rozenspk. YCTaHOBKM M 00OpyAOBaHHWE, CO3JAIOLIUE IIIyM, CTApaloTCs BBIHECTH 3a
npenaesbl KaOMHbBI WM pa3MeNlaTh UX B 3BYKOM3OJIMPYIOIIMX OTCEKax. TpyOonmpoBOIbI
JUIsL TIOIBOJIa M pa3/laud BO3AyXa B KaOWMHAX MOKPBIBAIOT 3BYKOU3OJIUPYIOIIMMU
MOKPBITUSIMH. KabuHa  uW3HYTpU  TOKPBIBACTCS MENn1038YKOUZONUPYIOUWUMU
ROKpbIMuAMU, TTPUYEM TOJIIMHA MOKPBHITUS YBEIMYUBAETCS B MECTaX HMCTOYHUKOB
BHEIITHUX ITyMOB U K KOHITY KaOWHBI 10 MEPEe POCTa TOJIIUHBI TOTPAHUIHOTO CJIOS H,
COOTBETCTBEHHO, co3AaBaeMoro uM Mmyma. Cpeau (pakTopoB, OOYCIOBIEHHBIX
JUHAMUKOW TI0J€Ta, MPEXAE BCEro CIENyeT OTMETUTh Ieperpy3ku. Kak yxe
OoTMEUaloch, Haubosee omnacHoe (PU3MOJOTHYECKOE BO3JIEHCTBUE  OKA3bIBAIOT
neperpy3ku, HalpaBJICHHBIC BAOJL Tella 4yejoBeka. [Ipu OOJBIIMX MOJOKHUTEIbHBIX
neperpy3kax MPOUCXOJUT OTJIMB KPOBU OT TOJIOBBI K HOTaM U BO3MOKHA MOTEPS
co3HaHuA. Jlns KoOMMEeHcauuu TaKuX Meperpy30K OHKHUMAKA MaHEBpeHHBbIX JIA
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MPUMEHSIOT MPOTUBOIIEPErPY30UHbIC KOCTIOMBI.
C nuHaMUKOM MojeTa Ipy CHUKEHUU U HAOOPE BBICOTHI CBSI3aHA CKOPOCTh U3MEHEHHSI
JaBjeHusl B KaOWHE camoJieTa, KOTOPYIO YEJIOBEK OIIYIIAeT O0JIbI0 B MOTY3aKPBITHIX
MOJIOCTSIX OpraHM3Ma - B TOJIOCTH CPEJHEro yxXa W JIOOHOM mMmas3yxe. YCTaHOBJICHA
(bU3HONIOTUYECKH TOMyCTUMAasi HOpMa CKOPOCTH M3MEHEHHUsI JIaBJICHHs B KaOWHeE, Mpu
KOTOpO#M OOJIE3HEHHBIE OIIYIICHHUS OTCYTCTBYIOT. CKOPOCTH M3MEHEHHUS JaBJICHUS B
repMoKabWHEe MPU CHUKEHUU ¥ HA0OPE BBICOTHI OTPAHUYUBAIOT PETYJIATOPHI JaBICHUS.
KomMrieke TeXHHUeCKUX CPe/ICTB, 00ECIIEUNBAIOIINX HOPMATBHYIO )KHU3HEIEATETbHOCTh
MAacCaXUPOB W PabOTOCIMOCOOHOCTh OSKHUMAXKEH Ha BCEX pEXHMaxX TojieTa W B
IKCTPEMaTBHBIX CUTYaIusX, Ha3bIBAIOT cucmemamu odecneuenus
HcusHedeasmebHocmu. B cOCTaB 3TUX CUCTEM BXOJSIT: CUCTEMbl KOHIUIIMOHUPOBAHUS
BO3MIyXa B T€PMOKAOMHAX, CHCTEMBbI KHCIOPOIHOTO MUTAHHUS, BHICOTHOE (3aIIUTHOE)
CHapsHKEHHE dKUTaxeil 00EBbIX CAMOJIETOB.
§ 2. CucremMbl KOHAUIMOHUPOBAHMS BO31yXa B FTepMOKa0OHHAX.
I'epmokaounet (I'K) SBISIOTCS 27IEMEHTOM CUIIOBOM KOHCTPYKIIMH IJIaHEPa caMoJieTa U

BOCIIPHHUMAIOT HArpy3Ky OT aA9POJMHAMHUYCCKHX M MACCOBBIX CUJI U OT BHYTPCHHCIO
N30BITOYHOTO JaBJICHUA.

Cucmemot Konouuuonuposanus eo3dyxa (CKB) obOecneuuBaror Haooye
(MpeBbIllIEHUE JaBJieHUs B KaOWHE HaJ aTMOC(HEpPHBIM JaBJICHUEM) W BEHTHIISIIHIO,
OTOIUICHUE U OXJaXJCHUE TEePMETUYHbIX KaOWH (KaOMHBI OJKHUMaXa, KaOWHBI
MAaCCAKUPOB U TPY30BBIX OTCEKOB), OYUCTKY IOJAaBAEMOT0 B T€PMETHUYHBIC OTCEKH
BO3/IyXa OT a9p0301abH020 (OT a3p0- U HEM. Sol - KOJIOUIHBINA PaCTBOP), COCTOSIIIIETO U3
ra3oBOM CMeCH, B KOTOPOW B3BEIIECHBI TBEP/IbIC UJIU KUJKUE YACTHUIIbI, XUMUUECKO20 T
JIPYTUX 3arpsi3HEHU, oOezodopayuto (0T GpaHil. des - TPUCTaBKA, O3HAYAIOIIAS
OTpUIIAaHHUE, YHUUYTOXKCHHE, yJaJeHUE WU OTCYTCTBUE 4ero-nmbo, u jat. odoratio -
3amax) ¥ MOHM3AIMIO BO3JlyXa B KaOWHE mpu moJsiete U Ha 3emie. Kpome Toro, atu
CHUCTEMBbI OOECIEUMBAIOT 3AIMUTY CTEKOJ (DOHApsi MUJIOTOB OT 3amoTeBaHUsA, OOMYB
(OXJMaxxaeHue)  DIIEKTPOHHOro  (MWJIOTaKHO-HABUTALIMOHHOTO W pajauo-) U
3JIEKTPOOOOPYAOBaHUS, @ UHOTJA U MOJady ropsiyero BO3ayXa B CUCTEMY BO3YIIHO-
TEIUIOBBIX MPOTHUBOOOIEACHUTENEH (aHTHOOJIEICHUTEIICH) MepeTHUX KPOMOK KpblIa U
OTIepeHUsI.

BONBIIMHCTBO COBPEMEHHBIX CaAMOJIETOB UMEIOT ammocgheprble (HeagmoHoMHble)
I'K, xoTopble BEHTWIMPYIOTCS BO3IYXOM H3 OKPYKAIOLIEH CpeApl, B OTIMYHE OT
asmonomuwix I'K, nis KOTOphIX 3amac Kuciopoja Haxoautcs Ha 6opty JIA. Onna u3
BO3MOYKHBIX TPUHIMITHAIBHBIX CXEM CHUCTEMbl KOHJWIIMOHUPOBAHHS TE€PMOKAOWHBI
NacCaKUPCKOTO caMoJieTa TpejicTaBieHa Ha puc. 3. Bosmyx ortOupaercs ot
KOMIIpeccopoB npurareineit / ¢ remmneparypoi 10 500°C u naBnenuem ao 1,6 Mlla (16
Krc/cm?), 0ObeauHAETCS B 00U MOTOK U, IPOXO/d 110 Tpybomposoay 3, pasaensercs
Ha 7Ba noToka. [loTok ropsiuero Bo3ayxa 5 mpoXoAUT yepe3 OCHOBHYIO 6 (a B cilydae
OTKa3a - 4epe3 AyOJHpYIOUIyIo 2) CUCTEMY OXJaXJeHUs Bo3ayxa. s oxjaxneHus
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BO3/1yXa MCIOJIb3YIOT BO3AYIIIHO-BO3LyIIHbIE, TOIIMBHO-BO3/1YIIHbIE TEIUIOOOMEHHUKH
U TYpOOXOJIOJMIbHUKH.

[ToTok ropsiuero Bo3Ayxa & MOCTymaeT
psiMO B cMecuTeNb (), Tae CMEIMBaeTCs ¢
OXJIQXK/IEHHBIM MOTOKOM 7. [loctyrninenuem
XOJIOIHOTO ~ BO3/AyXa B CMECUTENh
yOpaBisieT KpaH 9, a mojadeil Bo3ayxa B
repMOKaOUHY - OTpaHUYUTEIb
TeMnepaTypsl // IO CUTHANTY peryJsitopa
Temneparypsl 4 B repmokabune. [lporins
yepe3 YyBJIAXHUTENb /2, B KOTOPOM MO
A A CUTHAJy JaTyuKa BIIAJKHOCTH BO3AyXa B
kabuHe /6 pacnbuisieTcs Bojaa u3 Oaka /7,
BO3/IyX C HEOOXOJIUMBIMHM IMapaMeTpamu
TEMIEPATYPbl U BIAXKHOCTU MOJAETCS IO
CHUCTEME TpyOOIpoBOJ0B /3 B repMOKaOuHY.

ABTOMATUYECKUI PETryJISATOp JAaBieHUs /4 ynpapisieT KilamaHoM 15 Beimycka
KaOWHHOTO BO3ayXa B arMocepy. CHUCTEMBI KOHIUIIMOHUPOBAHUS TMOIJIECPKUBAIOT
OTIpe/IeJICHHYIO BIIaXKHOCTh BO3/IyXa B repMokabuHax. Biara, cogepikaiascs B BO3Iyxe
B Mapo00pa3HOM COCTOSIHUU, MOKET KOHJCHCHUPOBATHCS U OCelaTh B BUJIE Karellb Ha
CTEHKaX KaOWHBI, TpPyOOIIPOBOIaX U, 0COOCHHO, B TEIUIO3BYKOM30JsAMU. CKaIlJIMBasCh,
3Ta Bjara MOXET CYIIECTBEHHO YBEIMYHUTh MAcCy MAaCCAXHUPCKOTO caMoJjieTa U Jaxe
HapylIUTh €ro IEHTPOBKY. YJajJe€HWE BJIard U3 TEIUIO3BYKOU3OJSIIIUU MOXKET
noTpeOoBaTh CHEIUATBHBIX MEP NIPU HA3€MHOM OOCTyXMBaHUM camoJseTa. Hanbomnee
OJIarOnmpUsITHBIM C (PU3MOJIOTMYECKOM TOUKHU 3pEHUs SIBJISIETCS JaBJeHUWE B KaOWHE,
paBHOE aTMOC(EPHOMY TABJIICHHIO BO3AyXa Ha ypoBHE Mops. OHAKO B 3TOM CiIy4ae Ha
OOJIBIIIMX BBICOTAX OyJAET BOBHUKATH 3HAUUTEIIHHBIN NIepena/] JaBJICHU MEKy KaOMHOM
u atMoc(epoit, 4To, C OJJHON CTOPOHBI, MOTPEOYET YBEIUUYCHHS TOJIIUHBI OOIIMBKU
KaOWHBI i1 00OecreueHus €€ MPOYHOCTH M, KaK CJEICTBHE, YBEIUYCHHS MAacChl
caMmoJieTa, a C JpPyrou CTOPOHBI, NpU BHe3anmHOM pasrepmernsaunu ['K nepemnan
JABJICHUI MeXIy KaOMHON 1 aTMocdepoii OyneT oueHb OOJIBIINM U TIaJIeHHUE JTaBIICHUS
B 'K 10 atmocdepHoro Oyaer mpouCXOAWTh OYEHBb OBICTPO. DTO SIBJICHUE MPUHSTO
Ha3bIBaTh 63PblEHOIL dekomnpeccueil.

C oHOWM CTOpPOHBI, B MPOIECCE JEKOMITPECCUU MOKET MPOU30MTH JTaBUHOOOpa3HOE
pa3pyllieHue KOHCTPYKIIMM TE€PMOKAOMHBI OT MHUKpPOpa3pylIEHUN, BbBI3BABIINUX
pasrepMeTH3aInio, 10 MaKpOpa3pyLIEeHU OCHOBHBIX CHJIOBBIX 2JIEMEHTOB (hIO3€IIsKa,
a ¢ IPyro CTOPOHBI, ABJICHUE B JIETKHUX YEJTOBEKA HE MOXET YMEHBIIIAThCA TaK Ke
OBICTPO, KaK yMEHBIIIACTCS JIaBJICHHE B KaOWHE MpU pa3repMeTU3aluu, U BO3MOXKHBI
HECOBMECTUMBIE C KU3HBIO YEJIOBEKa dapompasemsvl (OT Tped. baros - TIKECTb) y
MAaCCAKUPOB U YJICHOB JKHUIAXa - MEXAHUYECKUE TMOBPEKICHUS JIETKUX U JPYTUX
OpraHoB PacCUIMPSIOMIUMCS Ta30M - Pa3pbIBbl, BHYTPEHHUE KPOBOMUBIUSHUS, MMaJICHUE
KpPOBSIHOTO JIaBJIEHUS, 3aMEJICHUE pUTMa Cep/ilia BILUIOTh JO0 OCTaHOBKU. Kpome Toro,
MPOUCXOJUT BHE3alHbIA '"TepeHoC" MacCaKUPOB U HSKHUMAXKa B YCIOBHUS OCTPOH
KUCJIOPOJITHOW HEIOCTaTOYHOCTU. B pe3ynbrare pa3sBUBAIOLIMXCA SIBIICHUW OCTPOU

Puc. 3. Ilpunyunuanvuas cxema cucmemvi
KOHOUYUOHUPOBAHUSL 2ePMOKAOUHDL
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TUIOKCUM M a’3podMO0JIM3Ma 4YEJNOBEK TepseT CO3HAHME W HACTyNaeT CMepTh.
[Ipoucxoautr Takxke OOMOpa)KUBAaHUE BCJIEACTBUE IIOCTETIEHHOIO IOHWKEHUS
TeMrepaTypbl B KaOWHE JI0 TeMIepaTypbl HapyKHOro Bozayxa (mopsaka - 60°C).
C yueTom Bcex 3TUX YCIIOBUN BBIOMPAIOTCA MPOrpaMMbl PEryJIUPOBAHUS JaBICHUS B
repMokabuHax camonetoB. Haubosee OnarompusTHasi AJig HacCaXHpPOB MporpaMma
peryiaupoBaHus J1aBJIEHUS B T€pMOKaOHMHE IO BBICOTE IMOJIETa MpHUBEICHA Ha puc. 4,
TJIe p = pu/po - OTHOCUTEIBHOE aTMOChEpHOE JaBJICHHE, PH - aTMOCHEPHOE JaBJICHHE
Ha COOTBETCTBYIOIIEH BBICOTE, Po - ATMOCHEPHOE JIaBJICHNE HA YPOBHE MOPSI.
'\ Pu Jnsg MakCUMaJIbHOM PAaCcUYETHOM BBICOTHI

p=
4 nosieta Hmax(Hanmpumep, 14 000 ™)
1,00 YCTaHaBJINBACTCS MaKCHUMAJIbHOE

g "':"'P'BE
0.75 i U30BITOYHOE JIaBJICHHE “Fmax (B HaIeM
6
G npuMepe Afmax = 0,61p.), KOTOpOE
' JIOTIONHSIET aTMocepHOoe MaBJIICHHE Ha
0.25 MAaKCHMAaJIbHOW pacyeTHOW BBICOTE IOJIETa
H, KM (Touka D Ha KpuBOH /, TOKa3bIBAIOILECH
0 24 5 10

HNU3MCHCHHC aTMOC(i)epHOFO JaBJICHUA B

- 3aBUCUMOCTH OT BBICOTHI IIO0O JaHHBIM

Puc. 4. Ilpoepamma  pecyruposanus
0as81eHUsl 8 2ePMOKAOUHEe NACCANHCUPCKO20
camonema no evlcome noema

MexnyHapoaHou CTaHJIapTHOMN
aTMocdepsl) 10 MUHUMAJILHO BO3MOXKHOTO
JIaBJICHUS (Touka C Ha KpUBOM 2,
MOKAa3bIBAIOIICH M3MEHEHHE NaBJIICHUS B Te€pPMOKAOWHE B 3aBHUCHUMOCTH OT BBICOTHI
MoJIeTa), COOTBETCTBYIOIIETO MaKCUMaIbHO JOMYCTUMOM ""BbICOTE B KaOuHe", T. €. 10
BennuuHbl 0,75 aTMoc(epHOro 1aBiaeHUsI HA YPOBHE MOPS, COOTBETCTBYIOIIETO BHICOTE
2400 M. Ha Beicotax mnosera ot Hi (Touka B Ha kpuBoi 2) 10 Hmax B KaOuHE

MOAJCP>)KUBACTCA TOCTOSHHOE M30BITOYHOE JABJICHUE A = 0,61po OTHOCUTENIBHO
aTMocQepHoro (KpuBas 2 Ha 3TOM y4acTKe SKBUIUCTAaHTHA KpuBoii /). [Ipu crosinke Ha
3emuie (Touka A Ha KpuBoi 2) u B moJiete 10 BbicoThl H1 (B Hamem npumepe Hi= 7200
M) CHCTE€Ma KOHJUIIMOHUPOBAHHS BO3JyXa TMOJACPKUBACT B KaOWHE IOCTOSTHHOE
JaBJICHHE, paBHOE aTMOC(HEPHOMY JAaBJIECHUIO HA YPOBHE MOPS.

Bo3nyx BHyTpb cajoHa NOAAETCS 4Yepe3 IMaKu I10J IOCTOSHHBIM JaBJICHUEM.
PerynupoBanue naBiieHus BHYTpU CaJIOHA ITPOMU3BOJAUTCS ABTOMAaTUYECKON CUCTEMOM,
peryaupyroumen CTpaBJINBAaHUE BO3/lyXa yepes BBIMYCKHOM KJIaIlaH.
OH HaxomWTCA chpaBa C3aaM CaMOJETA, MPUMEPHO IOJ 3aJHEU MPABOW ABEPHIO
(0OBenéH KpacHBIM):

121


http://oat.mai.ru/book/glava15/15_2_2/15_10_b.html

Kiaman npenacrasisier co0oil ABE CTBOPKH, KOTOPbIE MOTYT HPUBOAUTHCA OT TPEX
pa3HBIX 3JEKTpojBuUraTenei (Ays 3amaca Ha ciiydaid oTkaza). Ha cmywail, xorga
BOOOIIIE BCE IJIOXO, NPELYyCMOTPEHBbI €€ JBa COBCEM YK aBapUUHBIX YHUCTO
MEXaHWYECKUX KJIallaHa, OTKPBIBAIOIIMXCS IPU MPEBBILICHUH ONPEACIEHHOTO
JABJICHHUS BHYTPH (rozensoka o OTHOILICHHIO K 3a00pTHOMY.
Bor 3TH KJIAITaHbI BBIIIIE U HUXKE BBIIIYCKHOI'O KJIallaHa:

DANGER

Ecau ke BIpyr naBieHre BHYTpHU (rO3€msKa CTAHET HUKE, YEM CHAPYKH, TO KJIallaHbl
OTPHULATENIBHOTO MEPENATAa OTKPOIOTCSA U BBIPOBHSIOT 3TOT IIE€pPEMNa, BIyCTUB BO3AYX
BHYTpPb caMOJETa:

NIECATIVIE PRIZSSURIE

RELIEE VALVE

ITpu xpeiicepckoii BeicoTe moseTra nopsiaka 10 000-14 000 M pu pasrepmeTu3ainuu
KaOWHBI SKHUIIAXK camoJieTa nMeeT BO3MOYKHOCTb B
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pEXKUME IKCIMPEHHO020 (A8APUIIHO20) CHUICEHUS BBIBECTH CaMOJIET Ha OTHOCUTEIHHO
oe3omnacHbie BbICOTHI mopsimka 3000-4000 M 3a Bpems, COOTBETCTBYIOIEE TakK
Ha3biBaeMoMY "'pesepenomy’’, unn "axmuenomy' epemenu, B T€HEHUE KOTOPOTO MPHU
OCTPOM KHCJIOPOTHOM T'oJIoaHuH (06€3 aBapUHOTO MUTAHKS TTACCAXKUPOB KUCIOPOIOM)
HE TIPOMCXOIAT HEOOpaTUMbIE W3MEHCHHS B JIEATCIBHOCTH TOJOBHOTO MO3Ta
yeroBeka. TeM He MeHee MacCaXXUpPCKUE CaMOJIEThl HMMEIOT CHCTEMY aBapHUilHOTO
MUATAHUS MACCaAXXUPOB KUCIOPOJOM U CUCTEMY HEMPEPHIBHOTO MUTAHUSI KUCIOPOIOM
JIETYMKOB B T€UEHUE Bcero mojeta. J{as O0EBBIX CaMOJIETOB, JETAIONIMX HA BBICOTAX
nopsiaka 20 000-25 000 M, Bpemsi SKCTPEHHOT'O CHMXKEHUSI B ClIydae pa3repMeTU3aluu
repMOKaOUHbBI /10 0€30MacCHOM BBICOTHI 3HAUYMTENLHO MPEBBIIIACT '"pe3epBHOE", WIH
"akTuBHOE", BpeMmsa. KpomMe TOro, BEpOSITHOCTh pa3repMETH3AMU TePMOKAOUHBI
00€eBOro camoJieTa BCIEJICTBHE OOEBOr0 MOBPEKICHUS 3HAYUTEIBHO  BBIIIE
BEPOSTHOCTU Pa3repMeTU3alid TePMOKAOMHBI MACCAKUPCKOrO CaMOJieTa BCIEJCTBUE
HEJIOCTATOYHOU MPOYHOCTHU WJIM MOBPEKICHUS KOHCTPYKIIMU T€PMOKAOUHBI U3BHE MPU
pa3pylIeHUH TUCKOB U JIOMATOK TypOWH PEAKTUBHBIX JIBUTATENICH, BO3IYIIIHBIX BUHTOB,
IIpU MONAJAaHUU B CAMOJIET YIapOB MOJIHUY WJIU MTHI] U IPU CTOJIKHOBEHUU C APYTUMH
CaMOJIETaMH.

[TosToMy Ha BOEHHBIX CaMOJETaX CTPEMSITCA K MAKCUMAJIBHO BO3MOXHOMY
CHIDKEHMIO Mepenaaa AaBJICHUs] MEXKIy TepMOKaOMHON U atMocdepoi, U, MOCKOJIbKY
JIETHBI COCTaB UMEET CIEIHUAIbHYI0 TPEHUPOBKY U BCE WICHBI SKUIAXa CHAOMXKEHBI
WHJMBUAYAJIbHBIMA CHCTEMaMU OOECHEUYeHUsI >KU3HEACATEIbHOCTH, MaKCHUMaJIbHOE
U30bITOYHOE JIABJICHHE B TEepMOKAOWHE IMpU T0JIETE€ HAa MAaKCHUMAaJbHOM BBICOTE

MPUMEPHO BIBOE MEHBIIIE (ﬂ“;’m - 0,30 po), uem B repMOKaOWHE MACCAKUPCKOTO
camoJiera.

[Iporpammsbl peryaupoBaHus JaBJIeHUS B T€pPMOKaOMHAX BOCHHBIX CaMOJIETOB OoJjiee
CJIO’KHBIE U BBIOMPAIOTCS C YUETOM CHENU(PUKU PEKUMOB IMOJIETa U MAaHEBPUPOBAHUS
NPy BBITIOJIHCHWH OOEBOW 3amadyv. B YacTHOCTH, NMPUMEHEHHWE TaKWX MPOTpaMM
MO3BOJIIET YMEHBIIUTh CKOPOCTh M3MEHEHUS JaBJICHHS] B TepPMOKaOWHE TIpU
BEPTUKAJIBHBIX MaHeBpax. B 3Toi cuTyamuu TpH TojJeTax Ha OOJBIIUX BBICOTAX
"BbIcOTa B KabuHe" BOeHHBbIX camotieToB He mpesbiaer 7000-8000 M u pusnyeckue
yCJIOBUSI Cpelbl B KaOWHE HE COOTBETCTBYIOT TPEOOBAaHMSIM OpraHM3Ma YeJIOBEKa,
MO3TOMY HEOOXOAMMO MPUMEHEHHE CHCTEM WHIUBUAYaJbHOTO >KHU3HEOOeCTeueHUs
DKUTAKEH OOEBBIX CaMOJIETOB.

§ 3. Temsi000MeHHbIE anapaTbl

TemnmooOmMeHHBIM anmapaTtoM (TEIIOOOMEHHUKOM) Ha3bIBaeTCA arperar, B
KOTOPOM IIPOUCXOAUT MPOLECC NMepeIayy TeIIOThI OT CPeJIbl ¢ OObIIEH TeMIepaTypoi
K Cpelle C MEHBILIEW TEMITEPATYPOM.

B CKB npumeHsitoTcs cinefyromnue TUIbl TeI000MEHHUKOB:

BO31yX0-Bo3ayiHbie (BBT);

toruBoBo3aAylIHble (TBT), B KOTOPBIX OXJaKIEHUE BO3yXa MPOUCXOJUT C
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ITOMOIIIBIO TOILJIMBA, TI0JIaBaEMOT0 M3 OAKOB B ABUTATEIIA CAMOJICTA;

UCTIAPUTEIIbHBIC, B KOTOPBIX OXJIAKICHUE BO3JyXa IMPOUCXOJHUT B PE3ysbTaTe
U3MCHCHHS arperaTHOrO COCTOSHUS XJIAJOHOCUTENS (BOIBI, BOJOCIUPTOBBIX CMECCH,
C)KIDKEHHBIX Ta30B U T.I1.).

B 3aBucMMOCTH OT HampaBIICHUS OTHOCHUTEIHHOTO JBMIKCHHS TEIIJIOHOCHUTENEH
TEMJI000MEHHUKH OBIBAIOT MPSMOTOYHBIE, TPOTUBOTOYHBIC W TIEPEKPECTHOTOUHbBIE. B
MPSIMOTOYHBIX TETUIOOOMEHHHMKAX TEIIO- M XJIaJOHOCUTENH ABUKYTCS MapauiebHO B
OJIHOM HAIIPaBJICHUU JAPYTr C JPYroM, TO3TOMY pPa3HOCTh TEMIICpATyp MO JUIHHE
TeIIoNepeaaroneii MOBEPXHOCTH YMEHbBIIIAeTCs (OAMH MOTOK OXJIAXAACTCs, a IPYroi -
HarpeBacTcs); 3TOT TUIT TEIJIOOOMEHHUKOB HauMeHee 3 pekTuBeH. B mpoTHBOTOYHOM
TEIJIOOOMEHHUKE ITOTOKH JBMXKYTCS HABCTpEUy JPYyr APYry, IPH 3TOM Pa3HOCThH
TEMITEpaTyp MaJI0 U3MEHSETCS W TEOPETUICCKH MOXKHO OXJIAIAUTh TEIJIOHOCHUTENH 0
BXOJIHOH TeMIlepaTypbl XJamoHocuTens. OpHako peann3oBaTh KOHCTPYKITHIO
MPOTUBOTOYHOTO KOMITAKTHOTO aBHAIMOHHOTO TEINIOOOMEHHHKA HE BCETJa yIaéTcs.
[TorTOMy Ha MpakTHUKE OYE€Hb YACTO MPUMEHSIOT MEPEKPECTHOTOUHBIE MHOTOXO/IOBBIC
TEIJI000MEHHUKH. B nepekpEécTHOTOUHOM MHOTOX0/I0BOM TEIJIO0OMEHHUKE (TP IBYX -
TpEX Xojax) ynaércs oOeCreyuTh MPAKTHUYECKH Ty K€ 3PGPEeKTUBHOCTb, YTO U B
IPOTUBOTOYHOM.

[To xoHCTpYKTUBHOMY OGOPMIICHHIO  TEIUIONEpEeAaromed MOBEPXHOCTH
TEIJI000OMEHHUKH MOYKHO Pa3/IeuTh Ha JABE TPYNIBL: TPyOUaThie U TJIaCTHHYATHIE.

B TpyOuaThIx Tem100OMEHHUKAX TOPSIUI BO3AYX BBICOKOTO JABICHUS MPOXOIUT
BHYTpPH TPYOOK, a XJIaJOHOCUTEIb - MEXKITY TPYOOK.

bonmbmioe  pacmpoctpaHeHwe — Ojarojgaps — BBICOKOH — MHTEHCH(UKAIMH
TEMJI000MEeHa, KOMIAKTHOCTH M MPOCTOTE M3TOTOBJICHUS TMOJYYUIIM TUIACTUHYATO-
peOpucThIe TEIMII00OMECHHUKH.

B mractuHYaTO-peOPHUCTHIX TETUIOOOMEHHHMKAX TETUIONIEPEIArONIas TOBEPXHOCTh
COCTOUT M3 ITUIOCKHX JIMCTOB, MEXIY KOTOPBIMH pAacrojararoTcss rodpupoBaHHBIC
JTUCTBL. ['0QpBI, COSTUHSS TUIOCKHE JTUCTHI B MOHOJMTHYIO KOHCTPYKITHIO, BBITIOTHSIOT
posib péOep, 3HAYMTEIHHO YBEIMYMBAIONINX TEIUIONEPEIAONIYI0 TOBEPXHOCTh M
MOBBIMIAIOIIUX TPOYHOCTh TEINIO0OMEHHUKA.

VYcranoBkamu koHauimonupoBanus (Air Conditioning Paks) - maku oOGb9HO
HaXOJISITCS TIOJI CAJIOHOM, B pallOHE IIEHTPOILIaHA.
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Bo3ayxo-Bo3ayuiHble TeM1000MeHHUKH
\

OxmaxkieHue Bo3/1yxa, OTOMpaeMoro oT KOMIIpeccopa ABUraTesl, POUCXOAUT 3a
cuéT mepedaud TEIUIOTHI OKpyxaromeld armocdepe. Haubonee pacnpocTpanén
komnakTHbli BBT, B KOTOpOM Te€IIoTa OTBOAWUTCS K CHEHHATBLHO OPTraHU30BaHHOMY
IIOTOKY MPOAYBOYHOIO BOo3ayxa. HacTo BcTpeuaercs cxema npoaysa BBT ¢ momomibro
BEHTWJIATOPA TYpOOXOJIOIUIIbHUKA.

B 3T0il cxeme BEHTWJIATOpP O0ecneyrBaeT MNPOAYBKY TEIJIOOOMEHHUKA MpHU
CTOSIHKE CaMOJIETa U €T0 PYJIEKKE [0 a3pOJIPOMY, a B IOJETE OCHOBHBIM MOOYAUTENIEM
JBWKEHUS MPOAYBOYHOIO BO3/lyXa CTAHOBHUTCS CKOPOCTHOM Hamop. BeHTunsaTop BO
BpeMsl TMOJIETA MOXKET OKa3zaTrhCsl “‘y3KMM MECTOM’, OTPAHUYMBAIOLIMM PAacXoll U HE
MO3BOJISIONIMM JIOCTUTHYTh MaKCHMaJbHO BO3MOXxHOU 3¢ dextuBHoctu BBT. [lns
MPEOJI0JIEHHS JAHHOTO HEIOCTaTKa CXeMa MOXKET ObITh MOJIEPHU3UPOBAHA BBEJICHUEM
00BOJHON JnMHUM (BOKPYI BEHTUJISITOPA), COEOUHSIONIEH BBIXOAHYIO IOJIOCTh
TEMJI000MEHHUKA yepe3 00paTHBIN KiamnaH ¢ arMochepoil.

KanajbHbIe BO31yX0-BO31YIIHbIEC TEMI000MEHHUKH

BMmecto  KOMMAakTHBIX  TEMJIOOOMEHHMKOB Ha  HEKOTOPBIX  caMoJETax
OPUMEHSIOTCSI TIOBEPXHOCTHBIE - KaHaJIbHbIE TEIJIOOOMEHHUKH, B KOTOPBIX CTEHKa
KaHaJla BO3yX03a00pHHUKA MPEICTABIIAET COOO0M TETUIONEPEAAIONIY IO TOBEPXHOCTh. JTa
MOBEPXHOCTh 00JyBaeTcs BO3AYXOM, T[OCTYyNAIOIIMM B JIBUTAaTellb CAaMOJETa.
Cn0KHOCTh KOMIIOHOBKHM CaMOJIE€Ta ¢ TaKUM paauaTopom (anmHa paguatopa s CKB
¢ pacxomoM 2500 Kr/4 Jo0JDKHA COCTaBJIATH OKoJIo 1,5 M) u Oosblmas Macca
TEII000MEHHHUKA He TIO3BOJISIOT €ro MPUMEHATh Ha JIFoOOM caMoJETe.

Bo31yXx0-KMIKOCTHBIE HCTIAPUTEJIbHbIE TENJI000MEeHHUKHU

Hcnonb30BaHne CKPBITOM TEIJIOTHl NapooOpa3oBaHMs SBJISETCS OIHUM U3
HMIMPOKO MPUMEHSIEMBIX crioco00B oxnaxaeHus Bo3ayxa B CKB. B nHacrosiee Bpems
MHOTHE CKOpPOCTHBIE caMOJIETHI B cocTaBe CKB mmeroT Bo31yx0-BoAsIHbIE UIIH BO3yXO-
BOJOCIUPTOBBIE UCTIapUTENIbHbIE TEMJI000MEHHUKH. B UCTIAPUTEIbHBIX
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TEIUIOOOMEHHUKAX OXJIAXKIAAEMbI BO3AYX, MPOXOJs IO KaHajldaM, MepenaéT TEeIIoTy
KHUJKOCTU Yepe3 CTEHKH. JKUJIKOCTh HarpeBaeTcsl U NPU JOCTHKEHUU HACBILIEHUS TIpU
JaHHOM JaBJICHUM HAUMHAeT KWIIeTh, HWHTEHCUBHO Hcmapssack. Haumbonbiiee
pacnpocTpaHEHUE B KayecTBE XJIaJareHTra Moiayudumiia Boaa. OHa MMeeT KpyIHbIH
HEJ0CTATOK - 3aMep3aHue MPU OTPULIATENIbHBIX TEMIIEpaTypax, OJHAKO €€ NeIIeBU3HA,
OonbIlas TerioTa napooOpa3oBaHUs 3aCTaBISIOT KOHCTPYKTOPOB HAXOIAUTH CIOCOOBI
3alIUTHl KOHCTPYKIIUHU OT Pa3pyIICHUs MIPHU 3aMEP3aHUU BOJIbI.

Bo031yx0-B010BO3AyIIHBbIE HCTIAPUTEIbHBbIE Ten1000MeHHnKu (BBUT)

B nenax mnoBelmieHus 3()(PEKTUBHOCTH OXJIAXKACHUS TOPSYEro BO3AyXa B
UCHApUTENIbHBIX TEIUIOOOMEHHUKAX M YMEHBIIEHHUS BBIXOJHON TeMIlepaTypsl B psjie
CUCTEM IPUMEHSETCS OXJaXIEHUE 3a CYET YBIAXKHEHHsS NPOAYBOYHOIO BO3IyXa
MIOCPEACTBOM BIPBICKA B HETO BOABL. VcrapeHue Bobl B MOTOKE BO3/AyXa MPUBOAUT K
CYIIECTBEHHOMY CHUKEHUIO €r0 TEMIIEPaTyphI.

B kauecTBe MCHapUTEIbLHOTO TEMIOOOMEHHHUKA C BIPBICKOM (pHC. 3) IPUMEHSIOT
oObrunbie BBT, kak muiactunuaro-pedpucteie, Tak U TpyOuaTsie. Bo BxogHoM natpyOke
IPOAYBOYHOM JIMHUM YyCTaHaBIMBaeTCs (OpPCYHKA, yepe3 KOTOPYIO BIPHICKUBAETCS
BOJIa WJIM BOJOCTIUPTOBAs cMeCh. Pacxo KUIKOCTH 3aBUCUT OT TEIJIOBOM Harpy3KH Ha
TEIUIOOOMEHHUK, TeMIEepaTypbl MPOJYBOYHOIO BO3yXa M BBIXOAHOW TeMIlepaTyphbl
ropsiYero BO3/1yxa, KaKk npaBuiio, Beie 45 °C.

tnp2 P

;

i F

FI

l
|
A

Puc. 3. CxemMa mpoAyBKM BO3QyXO-BOAOBO3AYIIHOTO HCIAPUTEIHHOTO
TerooOMeHHuKa: 1 - TermiooOMeHHHK, 2 - BO3ayxo3abopHuk, 3 - dopcyHka, 4 -
3arOpHBIN KpaH, 5 - BOASHON 0ak, 6 - OXJaXICHHBIA BO3AYX, 7 - TOPSYHUM BO3IYX, 8 -
3MIOpa TEMIEPATYPBI TPOYBOYHOIO BO3AYXa trp

Oco0eHHOCTH TEMJI000MEHHUKA-KOHIEHCATOPA

TennooOMeHHUK-KOHACHCATOP MIPUMEHSIETCS JJIsI BbIJICTICHUS BJIard U3 BO3/lyXa B
JIMHUU BBICOKOTO JIABJICHUS J10 TYPOUHBI TYPOOXOJIOIUIBHUKA U BKITFOUAETCS B CUCTEMY
o cxeMe “netis’ (puc. 4). [locne TONMOTHUTEIBLHOTO CKATHUS BO3yXa B KOMIIPECCOPE
3 u oxnaxzaeHusi B BBT 6 cxkaTblil BO3yX Mo1a€Tcsl B TOPSIUM TPAKT KOHJIeHcaTopa 1.
B pesynbrare oTBOAA OT HEr0 TEIUIOTHI MPU MNEPEXOJE TOYKH POCHI MPOUCXOIUT
KareiabHas KOHICHCAU BJIard Ha CTEHKaxX KaHAJIOB.

OOpasyromiecss Karid BBIHOCSATCS W3 KOHJEHCATOpAa U YJIaBIMBAIOTCS
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BiaarooraenureneM 5. Jlamee cxkaTblil  BO3AyX IOCTYyNaeT Ha TypOuHYy 2
TypOOXOJIOIMIBHUKA JUISI €70 OXJIAXKIEHUS 3a CUET ra30JMHAMHYECKOro paciupenus. B
IPOTOYHOW YacCTH TypOMHBI MPOUCXOJAT MPOLECCHl TOMOT€HHOM KOHJIEHCAIMH [1apOB
BOJIBI, a TaKXKe APOOJCHUS JIomaTKaMu TypOWHBI KaleldbHOW BJard, He YJIOBICHHOU
BJIArooTAenuTeneM 5. B urore Ha BeIxoae TypOHHBI 00pa3yeTcst a3p030JIbHbIA TYMaH ¢
kamwaMu guamerpom 0,1...15 mxMm. [Ipu nmonaganuu 3Toro TyMaHa B XOJOJHBIN TPaKT
KOHJIeHcaTopa 1 1Mo Mepe yBeIu4eHHsI TEMIIEPATyphl BO3yXa POUCXOAUT IPAKTUYECKH
annabaTHYecKoe HcrapeHue a3po3oiis. Hammure BoIHOTo a’spo30iisd pe3KO yBEIUUUBACT
OXJIAKJAIOUIYIO CIIOCOOHOCTh X0JI0JHOTO BO3TyXa.

B

*

o _
< 4= i

Puc. 4. IlpyHiunuanbHas cxeMa BKIIOYEHHS TEINI00OMEHHHUKAa-KOHAeHcaTopa : 1
- TEIUIOOOMEHHUK-KOHAEHCATOp, 2 - TypOuHa TypOOXOJIOAWIBHUKA, 3 - KOMIIPECCOp
TypOOXOJIOIUIBHUKA, 4 - a3P030JIbHBIN TYMaH, 5 - BIarooTAeNUTeNb, 6 - BBT

§ 4. Typ00X010AUIBLHUKH

KoncTpykuusi 1 npuHuun padorsl TypOOX0J0AWIbHHKA

TypOOXONOAMIBHUKY - 3TO JIOTIATOYHBIE MAIINHBI, B KOTOPHIX OCYIIECTBIISECTCS
ONMU3KHiL K agradaTndecKoMy MPOIECC PACIIUPEHUS IIOTOKA BO3AyXa C TOHWKEHHEM €T0
TEeMIIepaTyphbl. 3aMETUM, YTO TOHIKEHHE TEMIIEpaTyphl MPU PACIIUPEHUU Ta30B HE
CAMHCTBEHHBIM  (Qu3nueckuii >P¢deKT, KOTOpbId MOXXHO HCIOJb30BaTh IS
UCKYCCTBEHHOTO OXJaXIeHUs pabouero Ttena. OXJakaeHUE IOCTHTAETCS TaKkkKe,
Hampumep, Tpu  (Ga3oBBIX MpEBpalIeHUsIX, B TMpoIleccax JecopOIuu, Mpu
DHEPreTUYECKOM  Pa3JeICHUM BUXPEBBIX IIOTOKOB, MAarHUTOTEPMHUYECKHX U
MarHUTOKAJIOPUYCCKUX SIBJICHUSAX B IMapaMarHUTHBIX BEIIECTBAX, HCIOJIb30BAHUH
TEPMOIJIEKTPUUIECKOTO A (DeKTa, TpocceTnpoBaHUH.

[Ipn Bcex pa3nmuuusIX TMEpPEUYHCICHHBIX SBIEHUH y HUX €CTh OJHA oOmas

MPUHITUITHATBHO BayKHAsI OCOOCHHOCTH: CTAI[MOHAPHOE (YCTAHOBUBIIIEECS ) OXJIKICHNE
12/



NPOUCXOANT TOJMBKO TOTJA, KOTJa DJHEPrus, BBICBOOOXKIAaeMmas MpPH HW3MEHEHUU
TEIUIOBOTO COCTOSIHUSI pab0Yero Tena, OTBOJAUTCS OT HEro U MepeaaeTcs BO BHEIIHIOK
Cpely WIM B APYTHE IEMEHTHI CUCTEMBI. bosiee Toro, kKakumu Obl HU OBLTH UCXOIHBIC
YCIIOBUS ITPOLIECCOB OXJIAKICHUS, KOJIUYECTBO MOTEPSIHHON TEIIOTHI OyA€T 3aBUCETH OT
TOT0, KaKasi JHEpIHsi OTBEACHA OT paboyero Tena.

Pacemotpum pabory TX (puc. 5). CxaTslif BO3IyX MOCTyINaeT B TypOUHY depes
naTpyOoK 1 ¥ ¢ MOMOIIBIO YIUTKHU 2 HAIPaBJISIETCS B KOJIBLIEBOM COILTOBOM anmapar 3.
B comoBoM ammapare BCIEACTBHE HW3MEHEHHUS IUIOMIA[NA IMPOXOJHOTO CEUYCHUS
MEKIIOTIATOYHBIX KaHAJIOB CKOPOCTh JABM)KCHUS BO3/yXa yBEIMYUBACTCS, a JaBJICHHE

nmagacrt.

Puc. 5. IlpunnunuansHas cxema TypOOXonoauibHuKa: 1 - matpy0OoK, 2 - yIuTKa,
3 - comIoBOM anmapar, 4 - JIonaTtky pabouero koseca, 5 - padboyee Kojaeco TypOuHsI, 6 -
BaJl, 7 - MOJIIUITHUK, 8 - pabouee KoJIeCO BEHTIISITOpa

[Ipy mnageHnu paBieHUs B TOTOKE TEMIIEpaTypa Tas3a IOHIKAETCS 110
aanabaTUYECKOMY 3aKOHY (eclid MpeHeOpeyub TEII00OMEHOM C OKPY KaKOIIEH Cpeioi).
Y CKOpEHHBIN 1 OXJIaKIEHHBIN MOTOK BO3AYyXa MOAAETCS 3aTEM Ha JIONaTKu 4 paboyero
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Koseca 5 TypOuHBI, IpU OOTEKAHUH KOTOPBIX BO3HUKAIOT CHJIbI, CO3JAIOLINE MOMEHT
BOKpYT ocu BpaieHus. [I0Tok BO3yXa B MEXJIONATOUYHbIX KaHajdax pabouyero koseca
MOXET HE TOJbKO OTKJIOHATHCS OT II€PBOHAYAIBHOIO HAIIPABICHUS BCIIECICTBUE
KPHUBU3HBI 3THUX KAHAJIOB, HO M YCKOPATHCA IPU COOTBETCTBYIOLIEM W3MEHEHUHM HX
IIONIEPEYHOr0 CE€UYEHHUs. B mocienHeM ciydae OXJIAKICHHE BO31yXa IPOUCXOIUT HE
TOJILKO B COIIOBOM alfapaTe, HO M B MEXJIOMATOYHBIX KaHanax pabodero Kojeca.
Bo3nukarommii Ha paboueM Kojiece MOMEHT BpallleHus mepenaércs depes Bai 6,
YCTAaHOBJICHHbI B MOAIIMIHUKAX 7, K pabodyeMy Kojecy 8 BEHTWIATOpA WU
KOMIIPECCOPa, BBINOJHAIOIIEMY B JaHHOM Cllydae poJib IMOTPEOUTENs SHEPIuH,
OTBOJMMOM OT MOTOKA BO3/lyXa B TypOuHe. Bo3nyx B TypOuHe IBHXKETCS OT nepudepuun
K LIEHTPY B IUIOCKOCTH, MapajieIbHOM TUCKYy pabouero koseca. Takue TypOUHBI
HA3bIBAIOT PaJUAIbHBIMU LIEHTPOCTPEMHUTEIBHBIMUA. B 0COOBIX Cilydasx paauaibHbIE
TypOUHBI MOTYT OBITh M LEHTPOOEKHBIMH, XOTs, KaK OyJeT MOKa3aHO, HalpaBJICHUE
NOTOKa OT Ocu K mnepudepun HEIPPEKTHUBHO sl TypOMH, HO palMOHAIBHO IS
KOMIIPECCOPOB U BEHTUJISATOPOB. JlOCTaTOUHO HIMPOKO (0COOEHHO B TypOOpEaKTUBHBIX
nsurarensx JIA) pacrpocTpaHeHbl TaK Ha3bIBa€MbIE OCEBbIE TYPOUHBI, B KOTOPBIX TIOTOK
JBUKETCS B IWJIMHAPUYECKOM CJI0€, MapajjieIbHOM OCcH paboyero Kojeca.

B TX npoucxoasr npeoOpazoBaHUE BHYTPEHHEH SHEPruU IMOTOKA BO3AyXa B
KMHETHYECKYIO U MOCIEAYIOIIEee TPEBPAILICHNE YaCTH KUHETUYECKOM SHEPTHH B paldOTy.
HTorosoe nmoHmx’eHue TeMIeparypbl Bo3ayxa Ha TypouHe TX omnpexaensercs, ¢ OAHOU
CTOpPOHBI, MOJHOTOM MpeoOpa3oBaHUs BHYTPEHHEW 3HEPruu ra3a B KUHETUYECKYIO
DHEPIUIO IIOTOKA, a C APYI'OM - CTENEHBIO IIPEBPALEHNs KHHETUYECKOM DHEPIUU IIOTOKA
B paboTy. B peanbHbIX TypOMHAX MpOLIECC paCIIMPEHUs ra3a CONpPSHKEH C NOTEPSIMU, U3-
3a KOTOpbIX BO3AyX B TX ynaérca oxmnaauts quiib Ha 70...95 % pa3zHoctu temnepartyp,
COOTBETCTBYIOIIEH a1adaTHYECKOMY 3aKOHY pPacIUpeHus ras3a.

OCHOBHBIM YCJIOBHEM JIOJITOBEYHOCTH W HAJEKHOCTH BBICOKOOOOPOTHBIX TX
ABJIIETCS] HOpMaJbHOE ()YHKIMOHUPOBAHUE CUCTEMBI CMa3KH U oxJjaxaeHus. [loatomy
UX COBEPUICHCTBOBAHUIO yAENsIeTCs 00bIIOE BHUMAHHKE.

Bbibop cucTemMbl CMa3Ku 3aBUCUT OT KOHCTpykKuuu TX u ycrnoBud ero
skcrtyatanuu. [logpoOHO 3TH Bompockl M3NIOkeHbl B pabdore. Cmazka TX Moxer
OCYHIECTBIISATHCS ¢ MOMOUIBIO (PUTHIIEH, MOABOSAIIMX MACJIO U3 KaMephbl, 3al0JTHEHHON
HOPUCTBIM MaTepuaioM, MPOMMUTAHHBIM MacjiaoM. Jlpyrum crnocoOoMm sBIsETCS
IIHEKOBasl CMa3Ka, KOT/1a C MOMOILBI0 BUHTOBBIX HAPE30K HA BaJly MACIO MOJAETCSA K
MONIIMITHUKAM. s Ka)Xaoro MHOAIIMITHUKA BBIMOJHAETCA CBOS Hape3dka. B TX ¢
OOJBIIMM  pPACXOJOM  MPUMEHSIOT  NPUHYAUTEIbHYIO  CHCTEMY  CMasKu,
OCYILIECTBJISIOIIYIO MMOJauyy K y3JaM MOAIIMIHUKOB MAcCISHOIO TyMaHa, KOTOPBIA
oOecrneunBaeT He TOJIBKO CMa3Ky, HO U oXJaxkaeHue. B rexuuueckoe oocmyxuBanne TX
BXOJUT MPOBEpPKA HAIWYUS Macjla U €ro YpOBHs 0e3 MpUMEHEHHUS OMOJHUTEIbHBIX
CPEACTB KOHTpOJII. B rpaxaaHCKoW aBHAIlMM TAakKWE IPOBEPKHU IIPOBOAATCSA 4epe3
50...100 néTHBIX YacoB B COOTBETCTBUU C TEXHOJIOTMYECKMMHU YKa3aHUSAMHU IO
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BBITIOJIHEHUIO PETJIAMEHTHBIX padoT.

Jist yno6cTBa KOHTpOsIs M oOciyskuBaHus TX B cucteMe cMa3ku MpeayCcMOTPEH
BBIHOCHOW YpPOBHEMEp, BBINOJHAEMbId OOBIYHO B BUJE MPO3PAYHOIO IMWJIMHJpA, Ha
KOTOPOM HAHECEHbl PHUCKH JUIsl KOHTpossl ypoBHS Macna. Ilocne oTpaboTku
TypOOXOJIOIUIFHUKOM YCTAaHOBJICHHOTO BPEMEHU MAacCjo HEOOXOIUMO 3aMeHsTh. Jlis
3aMeHBI Macia B KOHCTPYKIIMU TX OJDKHBI OBITh MPEYCMOTPEHBI CIIMBHAS U 3aTMBHAS
npoOKku, a mpu pasmenieHuH TX - oOecreunBaThCS BO3MOXKHOCTH IMOAXOAAa K 3TUM
npoOKaMm, a TaKKe JOCTYITHOCTh KOHTPOJIS.

[Ipu QuTHibHON cMa3ke Maciao B Kamepy 3ajiuBalOT MpU TMOMOIIUM MEpPHOMH
EMKOCTH.

Tenepv mooicho yace ynpowénno odbwvsacuumo pabomy CKB 6 yenom. I'opsauuii
6030yx ombupaemcs om BCY unu osueameneti, npeosapumenbHo 0xX1axcoaemcs 8
mennooomennuxax (BBP), 3amem npusooum mypouny mypo0xXoio0unvHuKka u
oxnaxcoaemcs mam 00 memnepamypol Yyymsv @vluie HYJs (WmooOsl He 3aMEP3NU Napbl
800bl), a NOMOM K HeMy NnoOMewusaemcs 2opadull 6030yX 6 Koludecmae,
He0OX00UMOM OJis1 NOJYYeHUs. 3A0aAHHOU U3 KabuHbvl memnepamypsl. U 6 pezyiomame
Mbl NOAYYAeM 8 CANOHe NPOXAAOHBIU 8030VX JIeMOM UIU MENIbIU - 3UMOUL.

§ 5. DjeMeHTBI CIeUAJIbHOT0 HA3HAYEHUS
Baarooraeaurenn

[Ipu nmonére camolieTa Ha MajaoOu BBICOTE B BO31yxe, noctynarmnieM B ['K mocre
€ro OXJaXICHUS B TEIUIOOOMEHHHUKE M TYpOOXOJIOAMIIBHUKE, BJIara COJIEPKHUTCS B
napooOpa3HOM M KamelbHOM cocTosiHMsIX. KarenbHasi )KMJIKOCTh OCEaeT Ha CTEHKax
TpyOOIIPOBOJOB, B OJIOKax 00OpYyAOBaHUS, YTO MOXET BbI3bIBaTh OTKA3 ammaparypsl,
WIM CO3JaeT B KaOMHE TyMaH, 3aTPYAHSIONINNA SKUIaXy caMmosi€Ta MUIOTUPOBAHUE U
BBI3BIBAIOIINI HENPUSTHBIE OUTYILIEHUS Y MTACCAKUPOB. J1sl y1aneHust KaneiabHOU Biaru
B CKB ycTaHnaBiuBaroTCsi BIarootaeautenu (puc. 8).

Ci10)HOCTP TPUMEHEHUSI MexaHnuyeckux Biarootaenurenei B CKB cBs3ana c
MajgbiMi pasmepamu (1o 10 MxM) kamenb Biard. Takue Karuid HE OTHENSIIOTCS

IEHTPOOCKHBIMH CUJIAMH, U UX HEOOXOMMO KOAryJIUPOBaTh (YKPYITHSATH) 10 pa3MEPOB
30...50 MKM™.
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Puc. 8. Cxema BiarootnenuTess ¢ Koaryjasaropom: 1 - BXxojmHou ¢uanern, 2 -
KOaryJsitop, 3 - BHUHT, 3aKpy4YMBAaKOIIMN MOTOK, 4 - cemapalMOHHBIM KaHal, S5 -
BOJIOJIOBYIIIKA, 6 - BO3BpaTHasi TpyOKa, 7 - BEIXOJHOU (uiaHell, 8 - qpeHaKHbIN ITYLED,
9 - xonbuEeBOM 3a30p, 10 - MpenOXpaHUTENBHBIN KJIAIlaH.

JUtst 3TOro Ha BXOJA€ BO BIIArOOTACIIUTEIb YCTAHABIMBACTCA KOATyJSATOp H3
MEJIKOSTYEUCTON ceTKH (deTp), B mopax KOTOPOTo Karlv 3a7epKuBatoTcs. B pesynprare
oOpa3zyercs MIEHKA KUAKOCTH, C KOTOPOW 3aT€M BO3IYIIHBIM TMOTOKOM CPBIBAIOTCS
YKPYITHEHHBIE KaIlJIu.

Kpome onucaHHOW  KOHCTPYKIIMM  BCTPEYAKOTCA  BJIATOOTHACIUTENN  C
BpPAILIAIOIIUMCS  CEMaparopoM, B KOTOPBIX OTIEIEHUE IPOUCXOIUT BCIIEACTBHE
NPWINIIAHKS Karellb BOJIbI K JIONACTSM BPAILAIOIIEToCs cenaparopa u o0pa3oBaHUs Ha
MOBEPXHOCTH TUIEHKH KUIKOCTH, KOTOPasi CTEKAET 3aT€M B BOJIOCOOPHUK.

YBiaaxHuTeJH BO31yXa

Ha Gonpiiux BbicoTax aTMOC(hEpHBINH BO3AYX CTAHOBUTCS MPAKTUYECKH CYXHM.
[Ipy nIUTENBHBIX BBICOTHBIX MOJETAX BO3HUKAET HEMPUSITHOE ONIYIIEHHE CYXOCTH,
KOTOpasi MOKET MPUBECTH K 3a0oJjieBaHMsIM TopTaHu. [lo3TOMy Ha HEKOTOPBIX
camonérax B CKB ycraHaBnmBaroTcs yBIaXKHUTENIN BO3lyXa. B yBlIa)kHUTENSIX BO31yXa
MapoOreHEpAaTOPHOIO TUNA BOAAa B  BHJAE IMapa TOCTYMaeT B  BO3AYX.
OnekrpoyBinaxautend B CKB npuMeHstoTest peiko, Tak Kak INpH UCIAPEHUN BOJBI B
KUISITUJIbHUKAX TIap OIproOpeTaeT HeNPUITHBIN crienuduuecKuii 3amnax.

Puc. 9. ®opcyHounblil yBIaxkHUTEND: 1 - rianen, 2 - mTyLep nojaBoJa BObI, 3 -
yeka, 4 - KoJIbIo, 5 - BEIXOHOM (iaHel, 6 - CTSHKHOM BUHT, 7 - ce€TKa, 8 - kopiyc, 9 -
dbopcyHka

bonpuioe  pacrnpocTpaHeHHWE — MOJMYYWIM  KOHCTPYKLMHM  HCHAPUTENBHBIX
yBIAXHUTENEH (pUc. 9) ¢ MTHEBMATUYECKUM PACIbUJIEHUEM BOJIbI HEMOCPEACTBEHHO B
YBIQKHSAEMOM BO3Ayxe. TakoW yBIaXHUTENb, COCTOMT M3 TpyOku Bentypu, B
TOpPJIOBUHE KOTOPOM yCTaHOBJIEHBI POPCYHKH 9, TO3UPYIONINE U PACTBUISIONINE BOIY B
IIOTOKE BO3Ayxa. Hencnapusmasicst Boa MOMAauaeT Ha CETKY 7, TAE UCIIapsETCs.

DUIbLTPHI

[TogaBaeMblii B kaOuHy aTMOCGEPHBIA BO3AYX, 3arpsI3HEHHBIN B3BEIICHHBIMU B
HEM TBEPABIMH YacTUUAMU (TBUIBIO) pa3MepoM OT JOJIEd 10 JECATKOB MHKpPOH,
Ha3bIBaeTcs aspozosieM. K rpyboucnepcHbIM a3po301siM OTHOCSATCSI CMECH C pa3MepOM
yactull oT 1 10 100 MKM, K BBICOKOJIUCTIEPCHBIM - C pa3MepoOM MeHee 1 MKM.
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Ecnn momaparomias B kaOMHY BMECTE€ C BO3JYXOM IbUIb NMPOCTO 3arpsi3HIET
KaOWHY, TO a3pO30JIH, OCAXKAASICH HA JIETAISIX JIEKTPOPAAUn0000PYyI0BAHUS, U3MEHSIOT
napameTpbl 000py10BaHus, 4TO HefomycTuMo. [Toatomy B coBpemennbix CKB nanuuune
a’p030JIHHOTO (PUIBTPA CUUTACTCS 00S3ATEITHHBIM.

B Hacrosiiee Bpemsi pa3paboTaHbl CHEIHaNbHBIC (UIBTPYIOIMINE MaTEepPHAIHI,
OUYMINAIONIME BO3AYX OT BBICOKOJMCHEPCHBIX a3p030Jied. DT MaTepualbl COCTOST U3
yABTPATOHKUX BOJIOKOH MOJIMAKPUJIATA WM CTEKJISHHBIX W 0a3aJIbTOBBIX BOJOKOH U
npeaHa3HavYeHbI sl QHIIBTPOB, paboTaromux mpu tremieparype 10 250 wim 450...600
°C COOTBETCTBEHHO.

Bo3ayxonposoabl

Ha naccaxupckux camonérax oOmast anuHa Bo3ayxonpoBojoB CKB nocturaer
HECKOJIBKHX COT METPOB, a Macca - 500...600 kr, uro cocrasisger 40...50 % maccsl Beeit
cucteMbl. BosnyxompoBoael CKB pacnonaratorcss B TOHAOJIAX JIBUTATEIIEH,
LEHTPOIUIaHE, MPOXOIAT MO MACCAXUPCKUM cajioHaM, KaOuHe »skunaxa. TpyObl
aametrpoM oT 4 g0 200 MM oOecreduMBarOT TPAHCIIOPTUPOBKY BO3JAyXa C
temneparypamu ot -40 1o +600 °C u naBnenuem go 2,6 Mlla.

B ocHOBE NpOEKTUPOBAHHUS BO3TyXOMPOBOA JIEKAT CIECAYIOIINE MOJIOKEHUS:

MUHHMMAaJbHbII BEC U BBICOKAs HAAEKHOCTh B SKCIUTyaTallUM B TEUEHHUE BCETO
TEXHUYECKOTO pecypca caMoJIETa;

reOMETPUYECKHUE pa3Mepbl (IuaMeTp U KOHQPUrypauus) JOJKHBI 00eCreunBaTh
JOTYCTUMOE THIPABIMUYECKOE COMPOTUBIICHUE;

IPUMEHEHUE COBPEMEHHBIX TEXHOJOTHH IMPU H3TOTOBJICHUU (aBTOMAaTHYECKas
CBapKa, IEJIbHOTSIHYThIE TPYOBl U T.M.) U MOHTaXE (B3aMMO3aMEHSEMOCTh OTJEIbHBIX
Y4acTKOB); o0ecredeHrue KOMIIEHCAIIMU TEMIIEPaTyPHBIX paclIupeHuil u aedopMainii
MecT KperuieHus: Ha JIA, repMeTHYHOCTH BO3LyXOIPOBOIA.

Bo31yxonpoBoabl U3rOTaBIMBAKOTCS U3 AIFOMUHUEBBIX cT1laBoB AMr unu AMu,
n3 crasi X 18HO9T, turanoBeix crimaBoB OT4 mnu 3 apMUpOBaHHBIX HEMETAIUIMYECKUX
MaTepuasoB.

Bech B0o31yX0IMpoBOg MOKHO YCJIOBHO pa30UTh Ha TPU y4acTKa, Kak MOKa3aHOo B
Tabm. 2.

Jlist obecrieueHrss MUHUMAIBHBIX Macc TPyO jKelaTeabHO MOBBIIIATH CKOPOCTh
JBM>KEHUSI BO3/AyXa, HO 3TO MPUBOJUT K POCTY TUAPABIMYECKOTO COMPOTHBIICHHUS,
MOBBIIIEHUIO IIIYMOB U BUOpanuid BO3AyXompoBoJioB. Ha ocHoBaHuWM oOmBITa
AKCIUTyaTallM MOKHO PEKOMEHOBATh CIAEAYIOUINE MpeeIbHbIE CKOPOCTH JIBHKCHUS
BO3/IyXa B BO3yXOIPOBOIAX:

BHYTpH KaOMH ISl TaCCaXKUPCKUX camonéToB 15...20 M/c, 1711 MaHEBPEHHBIX - 10
30 Mm/c;

BHEe KaOuH 10 100 Mm/c;

BO BCIIOMOTATeNbHBIX YycTpoiicTBax (mnst mpoxyBa BBT, 3arpy3sku TX) Ha
OT/ACJIbHBIX pexkuMax mosiéta 10 300 M/C U BhIIIIE.
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Ha Bo3nyxonmpoBoa BO3AEUCTBYIOT HArpy3ku, OOYCIIOBJIEHHbIE BHYTPEHHUM
JaBJIEHUEM, MOHTAXHBIMU M TEMIIEPATYPHBIMHU J1e(hOpMaLUsIMU, COCPENOTOUYEHHBIMU
mMaccamH (CTBIKM TpyO, arperatsl), 3HAaKOIIEPEMEHHBIMU HArpy3KaMu IpH ITyJIbCalluu
JIBUKYIICHCS Cpelbl, BUOpausIMU U T.N. TONIIMHA CTEHOK TpyO BbIOMpaeTcs u3
OPOYHOCTHBIX pacyéToB IO JIOMYCTUMOMY HANpPSDKEHUIO MaTepHalioB  MpHU
MAaKCHUMaJIbHOM 3KCILUTYaTallMOHHOW TEMIIEPATYPE CTEHKHU.

Tabnuua 2. Xapakrepuctuku yyactkoB Maructpanu CKB

Y4acToK CUCTEMBI

[Tapametp OT KOMITpeccopa nolotr BBT polor TX o xabun u
[IEPBUYHOIO y3ma|TX BHYTpHU KaOHH
OXJIAXKICHHS

Temmneparypa, [150...600 50...200 -40...+15

°C

JlaBiienue, 0,2..2,6 0.2..0.9 0,20...0,04

MlIa

Marepunan X18HOT OT4, AMr |AMr, AMi,

HEMETaJUIbI

s npumensiembix B CKB BO31yXompoBOJOB ¢ Y4€TOM HX JMaMETPOB U
MaTepualioB, TeMIEpaTyp M JABJICHUM BO3AyXa TOJIIMHA CTCHKU TPyObl B OCHOBHOM
ONpENCNISIETCS.  TEXHOJIOTMEH  HW3TOTOBJEHUSI  BO3AYyXONPOBOAA, B  YaCTHOCTH
BO3MOXXHOCTSIMU CBapku. Mcxonst U3 3TOTO TOJIIMHA CTEHKU JJIi BO3AYXOIMPOBOA U3
cranu X18HIT cocrasnser 0,6...0,8 MM, 13 tutanoBoro crmiasa OT4 - 0,8...1 mMm, u3
AJIIOMHHHUEBBIX CIUIABOB - 1...1,2 MM.

MoOHTaXHbIE HaIpPsOKEHUS B BO3JAYyXOMNPOBOAAX 4YacTO BO3HUKAIOT M3-3a
HETOYHOCTH H3TOTOBJCHUS maTpyOkoB. JIJIsS WX KOMIIGHCAIIUM TPUMEHSIOTCS
TEXHOJIOTUYECKHE KOMIIEHCATOPHI B BUJIE CUIIBL()OHOB, CIICIIUAJIbHBIC (DJIAHIIEBBIE CTHIKU
WU Tpope3uHeHHbie My(Thl. B monére mpu MpoXoXISHUH IO BO3MYyXONPOBOIAM
ropsituero Bo3ayxa oHu paszorpeBarorca A0 500...600 °C u yanuHAoTCs. Y IJIMHEHUS,
MIPUXOISIINECS Ha KaXK/IbII METP JJTMHBI TPYOOIIPOBOA, IS CTAIHBIX TPYO TOCTUTAIOT
1,74 mm, nu1st TpyO 13 TUTAaHOBOTO criaBa - 0,96 MM, 171 TpyO U3 ATFOMUHUEBOTO CILIABA
- 2,5 mm Ha kxaxasie 100 °C narpeBa. [losToMy B KOHCTPYKIMSX TOJDKHBI OBITH
MPEAYCMOTPEHBI TEMIIEPATYPHBIE KOMIIEHCATOPBI.

III. 3axknrouumenovnasn ywacmeo
[IpenogaBarenb HAlIOMUHAET TEMy, Y4YEOHBIE 1€ M BOIPOCHI 3aHATHS OTMEYaeT

IMOJIOKUTCIBHBIC OTPpULIATCIbHBIC MOMCHTLI IIPHW IMPOBCACHHUNW 3aHATHUSA OTBCUACT HaA
BOITIPOCHKI, OOBSBISIET OLCHKH, IMOACHACT NOPAAOK IMTOATOTOBKHU K CIICAYIOIIICMY 3aHATHUIO.

Jumepamypa.
133



KopueeB, B.M. KoHCTpyKlHsI W OCHOBBI 3KCILTyaTallMd JIETATEIbHBIX
amnmaparoB : KoHcrekT jekuuii / B.M. KopnaeeB. — YibsHoBck : YBAY

TA(u), 2009. — 130 c.

XKuromupckuii I'. 1. KoHCTpyKLHsI caMOJIETOB @ YUYEOHUK JJI CTYIEHTOB
ABUAIMOHHBIX CTEIMAIBHOCTEH BY30B. - 3-¢ W31., mepepad. u aom. - M.:
Marmmmmnoctpoenue, 2005. — 406¢. (6.1.2)

Yacte mnepBasg. CoBpeMEHHBIM JIETATENbHBIM ammapar - CIIOXHas
texnuueckas cucrema. C.M. Erep.
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Jlexnus Ne9
Tema: «ABapuiiHo-ciacaTeJibHOe 000Py/I0BaHHE BO3AYIIHBIX CYT0B».
§ 1. O6mue cBeaeHUS.

§ 2. ABapuiiHbBIC BBIXO/IHI.

§ 3. HagyBHBIE Tpamsl.

§ 4. Martepuartslii )kesi00 U cracaTelbHbIC KaHATHI

§ 5. ABaDHﬁHaH CTallmoHapHas KHMCJIOpOoAHasd CUCTCMA

§ 6. ABapuiiHble paIMOCTaHIINH.
§ 7. HaBuranmoHHbIE CTyTHUKOBBIE CUCTEMBI.

§ 8.MHauBHIyJIbHBIC M TPYOIIOBBIC aBAPUHO CITACATEIbHbBIC TIJIABCPEJICTBRA.

Henanr 3ansitusa: Jlekuud COCTABISIIOT OCHOBY TEOPETHYECKOTO OOy4YeHUs M
JIOJKHBI J1aBaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAay4YHBIX 3HAHUN MO JUCIUILIMHE,
pPacKpbIBaTh COCTOSHUE U MEPCIICKTUBBI Pa3BUTHUSI COOTBETCTBYIOIIECH 00J1aCTH HAYKH U
TEXHUKH, KOHIIGHTPUPOBATh BHUMAaHHUE OOYUYAIONIMXCS Ha HamboJiee CIOXKHBIX U
y3JIOBBIX BOIPOCAX, CTUMYJUPOBATh UX aKTHUBHYIO MO3HABATEIBHYIO JEATEIBHOCTDh U
Croco0CTBOBAaTh (OPMUPOBAHUIO TBOPUYECKOI'O MbINLICHUsS. BemymuMm meToaoM B
JICKIIUU BBICTYIIA€T YCTHOE M3JIOKEHUE Yy4EeOHOTO MaTepualia, COMPOBOXKIAIOIICECS
JIEMOHCTpalUe BUACO U KWHOPUIBLMOB, CXEM, TIAKATOB, TOKa30M MOJIeJIeH, TpuOOpOB
Y MaKeTOB, UCIIOJIb30BAaHUEM DJIEKTPOHHO-BBIYUCIUTEILHON TEXHUKH.

I. Béoonaa uacms: OT00pa3uTh TEMy U yueOHBIE BONPOCHI Ha JOCKE, OOBSBUTH
1eb, yKa3aTh HA aKTyaJbHOCTh JAHHOTO 3aHSTHUS, JTIOBECTH MOPSAOK IMPOBEICHHS
3aHSATHUS

I1. Ocnoenas uacme:
§ 1. O0mme cBeeHus.

Ha Bo3gymHbix cynax rpaxknaHckoi asuanuu (I'A) mo psimy npuyuH (ClHOXKHBIE
METE0YCIIOBUS, OTKa3 Pa3IMYHbIX CUCTEM U o0opyaoBanus BC, uenoBeueckuit ¢pakrop,
HErpaMOTHBIE JACHCTBUS YJIEHOB SKHUMaXXa M T. J.) BOZHUKAIOT aBapHilHble CUTYallUH,
MPOUCXOJSIT aBapUU U KaTacTpo(bl, COMMPOBOKIAOIINECS YEIOBEUECKUMU KEPTBAMU U
TpaBMaMHu.
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[TosTomy Bo3nymHble cyna ['A  ocHamamTcs pa3au4YHBIMUA  KOMILIEKCAMHU
O0opTOoBOro aBapuitHo-cniacatejibHOTro 000opyaoBanus (BACQO), KOTOpbI€ BKIIOYAIOT
B ceOst:

CpEeICTBa pa3MeIIeHUs U (PUKCAIIH JTIOJEH;
aBapuiHYI0 MapKUPOBKY (HAPYKHYIO U BHYTPEHHIOIO);

aBapuiiHOE OCBellleHUE (HapyKHOE U BHYTPEHHEE);

YV V V V

CUCTCMY 3By1(0B0171 1 CBETOBOM I/IH(l)OpMaLII/II/I U CUT'HaJIM3allvy AJIA DKUIIaXKa
" IMaCCaAKUPOB;

Y

aBapHITHBIC BBIXOJIBI JUIS SKHUITAXKEH U IMacCaXKHPOB;
OOpTOBBIE CpEICTBA IBAKYAITUH JTIOJICH;

» CpEeICTBa MPOTUBOIMOKAPHON M MPOTUBOJIBIMHOM 3aIIUTHI JIIOJIEH (OpraHoB
3pEHUS U JIbIXaHUs);

» CpEeICTBa JUIsl aBAPUUHON PaMOCBSI3H;
» IUIaBCPEJICTBA MHIUBUIYAIBHOTO U TPYIIIIOBOTO MTOJIb30BAHUS;
» CpeJCTBa JUISl BBDKUBAHUS TI0CIIC aBAPUHHOM MMOCAIKH.

BbopToBoe aBapuiiHO-ciacaTesibHOE 000PYI0BaHUE MPEIHAZHAYEHO ISl CIIACEHUS
KU3HHU MacCaXMPOB U dKUMNaxa NMpH BO3HMKHOBeHUH Ha BC aBapuiiHON 0OCTaHOBKH.
OHo oOecrneunBaeT OE€30MACHOCTh 3BAaKyalldMd IOCJIE BBIHYXICHHOW (aBapHilHOMN)
MOCaIKA Ha CyIIy WU BOJY, 3allIUTy YICHOB JKMIAXXa OT JbIMA, a TaKXKe TYyIICHHE
no’kapa B KaOWHAaX, TEXHUYECKOM M OaraxHoMm (Tpy30BOM) OTcekax camoJjieta. Bce
aBapUiiHO-CIIacaTelbHbIE CPEJICTBAa pPAa3MEIIEHbl C YYETOM MUHUMAJbHBIX 3aTpar
BpPEMEHU Ha MpUBEIeHNE UX B pabouee coctosiHue. Pacnonoxenue Bcex cpencts BACO
0003HAaYEHO COOTBETCTBYIOIIUMU TpadapeTaMu WK CBETOBBIMU Ta0JI0.

§ 2. ABapuiiHble BbIXO/bI.

DBaKyalys TacCaKUPOB U3 BO3IYIIHOTO CyTHA HA 3eMJTIO JOJKHA TIPOU3BOIUTHCS
He Oostee uem 3a 90 ¢ mpu ucnonb3zoBanuu 50 % Bcex paBHOIEHHBIX BBIXO0B (puc. 1.1).
Jlyst OBICTPOTO TMOKHIAHUSI BO3YIIHOTO CYyJIHA WCIOJIB3YIOT BXOJHBIC JTBEPH, JBEPH
aBapUIHBIX BBIXOJIOB, aBapPHIHBIC JTFOKH, (POPTOUKH KaOMHBI SKHITAXKA.
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Puc. 1.1. ABapuiinble BBIXO/IBI:
1 — dopTouka kabWHBI FIKUNIAXKa; 2, 8§ — KaHAT cracaTelbHbIN, 3, 5,9, 12, 15 — Tpan

HanyBHOU; 4, 6 — nBepb BxoAHad; 7, 13 — apapuiinsiii mtok; 10, 11, 14, 16 — aBepb
aBapUItHOTO BhIXO/a; 17 — 'Ken00 MaTepyaThbiit

ABapuiiHble BBIXO/AbI [IPEICTABISAIOT COOON ABEPh WM JIFOK, PACIIONOKEHHBIE B
HapYy>KHON CTeHKe (ro3eisbka MU OecHpensaTCTBEHHO OTKPBIBAIOIIMECS HApYKy WIH

BHYTPb.

ABapuiiHble BBIXOJIbI JOJKHBI OBITh BBIMOJHEHBI TaK, YTOOBI O0ECIEUUBAIOCH
OecrpensaTcTBEHHOE MPOXOXKIeHUE drunrca pazmepamu 483 11660 mm.

ABapuiiHble BBIXOJbl OOOPYIYIOTCS 3alHUPAIOIIUMU M TMPEAOXPAHUTEIbHBIMU
YCTpOMCTBAMH. YCTPONCTBA OTKPBITUS HE AOJDKHBI TpeOOBaTh MPHUIIOKEHUS 4Ype3-
MEPHO OOJBIINX YCUIIUH.
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Ha xaxmom aBapuilHOM BBIXOJIE€ [OJDKHA OBITH MapKUPOBKA, BBHITIOJHEHHAS
KpacHbIMU OykBamMu Ha OenmoM ¢OHE Tak, YTOOBI MACCAXUPHI MOTIH BHUIETh €€ Ha
pPacCTOSIHUM, PAaBHOM IUPHHE MAcCAKUPCKOW KaOWHBI. B cajloHe BO3AYIIHOTO CyaHA
yKa3aHbl aBapUWHBIC BBIXOABI W JaHBI WHCTPYKIIUU JJI OTKPBITHS JBEPEH W JIIOKOB
U3HYTPU U CHapyxu (puc. 1.2).

OTxpbiTHe
M3HYTPW

3A PYNKY N
LEAD OUT TME DOOR BY mlw
FROM THE DOORWAY TILL THE STOP

ﬂOBEPHVTb PYYNY
om(nm OBEPL OT CESﬂ

CLOD SEDUPEN

HAMXATb KPbIWKY PUSH COVER
BbITAHYTb U NOBEPHVTb PYYKY PULL DUT AND TURN HANDLE
NMOTAHAVTL ABEPbL HA CEBR DPEN DOOR OUTSIDE

Puc. 1.2. OTkppITHE ABEpEN U JTIOKOB U3HYTPU U CHAPYKHU

B 3aBucumocTtu ot pasMEpoB aBaprIHBIC BBIXOABI ITOAPA3ACIIAIOTCA Ha THUIIbL

(Tabm. 1).
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Tabmuna 1

Tunbl aBapuiiHbIX BBIX0/I0B

Tun BeIXOJa BricoTa, MM [[Tupuna, Mmm
A 1830 1070

| 1220 610

II 1120 510

111 915 510

v 660 485

Beixonsl Tuna A, I u Il pacnonaratorcst Ha ypoBHE I0OJIa U HE UMEIOT MMOPOTOB.
Boeixoas! Tuna III u IV pacnonararorcs, kak npasuno, Hajx KkpeuioM BC 1 nmerot nopor,
BbIcOTa KOoTOporo BHyTpu BC gomxna ObiTh 510 MM aisa Beixoga tuma Il u 735 Mm
JuIst BeIXxoza tuna I'V. ABapuiiHbIe BBIXObI Pa3MEIIAIOTCS BBILIE BaTEpu- HUM. Bee
BBIXOJIbI OCBEILIAFOTCSI.

IIpu BbICOTE TIOpOra Haj 3emuield Oonee 1,8 M BOMM3M aBEpell pa3MelaloT Ha-
nyBHbIE Tparnbl. Ha BC ¢ Hu3kum pacnonoxxenuem ro3ensixka Haj 3emiieid (AH-24, An-
26, Au-12, Sx-40, 1n-76) Tpansl HE TpeOyIOTCS.

Ha Bcex camomerax ¢ KOJMYECTBOM TAcCCaXXUpPCKuUX Mect Oomee 20
MPEIyCMaTPUBAIOTCS aBAPUITHBIE BBIXOJBI JJIS JIETHOTO DKUIAXKA, KOTOPHIE JHOJKHBI
OBITH PACIIOJIOKEHBI B 30HE €r0 pa3mMelnieHus. Ha mpakTuke B kauecTBe aBapUHHBIX BbI-
XOJIOB JJIS DKHIaXKa UCTIONB3YIOTCA (DOPTOUKU OOKOBBIX OKOH KAOWHBI MTUJIOTOB WM
BepxHHe JItoKH (camoneTsl SIk-40, An-24, AH-26).

Cuapyxu (rozenspka BC sxenTbiMu yroiakamu 0003HauY€HBI MECTa, Tl yI00Hee
BCETO BCKPBITh OOIMIMBKY (hro3eishKa JIJIsl aBapUHHBIX BBIXOJIOB.
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§ 3. HagyBHbIE Tpanbl

Hanysubie Tpanst TH-2, TH-3

Hanysusie tpanst TH-2, TH-3 npennaznauensl 1j1si ObICTPOro W 0€30MacHOTO
ITOKMIAHUS NTACCAKUPAMU U DKUITAKEM CAMOJIETA IIPYU aBapUMHOM CUTYyalluu Ha 3eMIIE
WIM BBIHYXJICHHOH MOCAJKe Ha HENPHUCIOCOOJCHHYIO TEPPUTOPHIO U OTCYTCTBHH
HEOOXOAMMOro  JJid  BBICAJAKM  [MACCA)KUPOB  HA3EMHOTO  00OpYIOBaHMS.
VYcranaBnuBaroT Ha camogierax Ty-134, Ty-154A, Nin-62

Texnuveckue nanubie Tpanos TH-2 u TH-3
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[TapameTpsbl TH-3 TH-2
Pa3Mep Tpama B CIIO)KEHHOM COCTOSIHHM B YEXJIE, 68011380 68001380
Pa3mep Tpana B HAamOJTHEHHOM COCTOSIHUU, MM 4250013 4250013
Macca Tpamna B yexie, Kr 20 25
Macca 3apsina B 6amtone (OCVY-5), xr 4.4 4.4
Macca 6annona 6e3 3apsa, KT 10,9 10,9
BMectumocts 6ammona CO2, n 8 8
JlnvHa xaHaTa 115 CIycKa, MM 5000 5500
Bpems npuBenenus Tpamna B padoyee MoJI0KEHUE, 30-50 30-50
BpeMs HanoHEHMS Tparia ra30BOl CMECHIO, C He > 12 12
Pabouee naBnenue B Tpare, Krc/cm2 0,4-0,5 0,4-0,5
Cpox cimy»0bI Tpana, rof 3-5 3,5
[IponyckHasi cmocOOHOCTH Tparna, ¢ 1,5-2 na 1

, YEIOBEK

HanyBHbIe Tparibl U3roTOBJIEHBI U3 KaIPOHOBOM TKaHHW M MPEACTABISIOT COOOM
Xen00, 00pa30BaHHBIA HAAYBHBIM KapKAacOM C MIPUKPEIJIEHHBIM K HEMY MTOJIOTHULIEM.
Tpan HamosiHsieTcsl yraeKkucibiM razoM u3 0amiona OCY-5 BMECTUMOCTBIO BOCEMb
autpoB. Pabouee naBnenue BHyTpu Tpama 0,4-0,5 xrc/cm2. UM30bITOK Ta3a
CTPABJIMBACTCSl 4YEPE3 NPEIOXPAHUTEIBHBIN KIAIlaH, YCTAHOBICHHBIA B HIKHEU
nepeMbIuKe HalyBHOTO KapKaca.

Tpansl TH-2 nmeroT ABa BapuaHTa UCIIOJIHEHHUS: PyYHOU U OJIyaBTOMATHYECKHI
(puc. 1.3). BHeniHe uX MOHO OTJIMYUTH IO CIEAYIOIMM MPU3HAKAM: YITAKOBOYHBIN
yexon Tpana TH-2 py4yHo#i 3ayekoBaH Ha JBE METAUIMYECKUE IIMUIIbKH,
COEIMHEHHBIE APYT C APYTOM TPOCUKOM, U UMEET KaHAT ISl CITyCKA YJICHOB JKHUITaXKa
U 1711 TOro, 4TOOBI BBITAIIUTH Tpan u3-noj BC, ecau Tpan Tam okaszajics OT MOpPbIBA
BETpa. YIMAakOBOYHBIM uexon Tpana TH-2 mojiyaBTOMaTH4ecCKHMH — KalpOHOBBIM
IIHYpPOM C MPOYHOCTHIO Ha pa3pbiB 15-20 Krc m He MMeeT KaHarta, T. K. CHaydasia
HAIOJIHSETCSl ra30M KOPHEBAas 4acTh Tpama, a 3aTeéM OCTallbHas 4acTh Tpama, 4To
WCKJIIOYAET €ro nonaaaHue noj Qro3emsik.
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a0
Puc. 1.3. Tpan TH-2:
a — py4HOii; O — MOJTyaBTOMAaTUYECKUMI

Jljis IpUMEHEHHUs Tpara ero Hy>KHO U3BJIEUb C MECTA XPaHEHUSs], PACKPBITh YEXOJI
Tparna, BbIACPHYB METAININUYECKHE IIMUIbKHU, U BHIOPOCUTH Tpan Hapyxy. HeoOxonnmo
yOeIuThCs, YTO TpaIl He 3a1yJ10 N0 (ro3eisik BeTpoM. B mpoTUBHOM ciyyae OfuH U3
YJIEHOB 3KUMaXXa JIOJKEH 10 KAHATY CIYCTUTHCS Ha 3€MJTI0 U PACIIPABUTH TpPaIl MEepes
aBapuiHBIM BBIX0JI0M. [locie 3Toro HyHO MOBEPHYTh PYKOSATKY Ia30BOr0 OaJIOHA
JUIsl HAmlOJIHEHHs Tpara ra3oM. Yepe3 HECKOJbKO CEKYHJI Tpan MpuMeT padbouee
MOJIOKEHUE U OYyJIeT TOTOB K MPOBEEHUIO 3BaKkyauu (puc. 1.4). Yromn mexay Tpanom
Y TTIOBEPXHOCTHIO 3€MJIM JIOJDKEH ObITh B npenenax 40—45°.

§
T T T T R T T —

Puc. 1.4. IlpunnunuanbHas cxema HaIloOJIHEHU Tpara ra3oMm:

1 — tpam, 2 — manr, 3 — 6ayoH, 4 — PyKOSTKa ra30BOro OajioHa; 5 — 3aTBOP
OasoHa

Tpan nagyBHo# ogHoaopoxeynbii THO-2M

Tpan HamyBHOM omHOomopokeuHbli THO-2M ycranoBieH Ha camonerax Ty-
154M, Ty-204 u Sk-42.
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Tpan mnpencrapnseT co0ol HaAyBHYHO OOOJOUYKY C 3aKpeIyIeHHONW Ha Heu
CUCTEeMOM razoHanoJiHeHus »kekTopHoro tuna CI'H1-2M, ynoxxeHHyro B KOHTEHHED.
OO0osouka BBIMTOJHEHA B BUJE TEPMETUYHOTO KapKaca C JOPOKKOW CKOJBXKEHUS U
dbapTykoM ISl KpeIICHUS K CcaMmoJieTy. Tpam HamoJHAETCS W YCTaHABIMBACTCS B
pabouee MOJOKEHUE MpU aBapUITHOM MPUMEHEHUH aBTOMAaTHUYECKH IOCie BbIOpoca
ero Hapyxy. BpeMs nanosnHenus Tpana He 6oiiee 8 ¢. Macca tpana ¢ konteiinepom 20
kr. Pabouee gasienue 0,12 xrc/cm?2.

BHUMAHME! Eciu aBTroMaTuueckas CUCTEMa Ta30HaIOIHEHUS He cpaboTaer,
HEOOXOJMMO JIepHYTh 3a IYCKOBYIO pPYydYKy, Ha KOTOpPOW HaHECeHa HAaJAIKCh
«IEPHYTby. Pyuka Haxoautcs Ha papTyke ISl KpETJICHHs Tpana K CaMOoJIeTy.

[Ipeumymecrsa THO-2M nepen TH-2:
— KOMITAKTHOCTB;
— MaJiblid BEC KOHCTPYKLNY;
— COKpallleHHE BpEMEHH NMPUBEJCHUS B paboyee COCTOSIHUE;
— HaJ)KHOCTh B AKCILTyaTal1u;
— YBEJIMYEHHE pECYpCa, CPOKOB NEPUOANUECKOIO TEXHUUECKOTO 00CTy)KUBAHUS.

Ilpumeuanue. Ha camonemax Ty-204 u Hx-42 mpansi HadyeHble
00Ho00podiceunvie THO ynoiceHvl 6 cneyuaivbHvle KOHMelHepbl, YCMAaHAGIUBAIOMC S 8
HUdXCHeu Yacmu 0ee-pell. Boibpoc mpana u3 koumeunepa u HanoIHeHue e2o 000J104YKU
2a30M OCYWecCmensaem- csi aemomMamudyecku 6 npoyecce asapuiHo20 OMKpbIMUs
osepu.

Tpan naagyBHoi AByxaoposkeynstii (TH/)

VYcranosneH Ha camonerax Min-86 u Mn-96 (puc. 1.5).
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Puc. 1.5. Tpan HanyBHOW IBYXIOPOKEUHBIN

Ha camonere Nn-86 ycranosneHno 8 HanyBHbIX TpanoB TH/I npousBoacTea HIIIIT
«3Be3na» (Poccust). Ha kaxxmoit u3 BOCbMU aBapuUHBIX JIBEpel HAXOJUTCS OJUH Tparl
C CHCTEMOM ra30HaINOJIHEHUSI 2KEKTOPHOTO TUIia (puc. 1.6). D3keKTOphl 00ecneynBaoT
MOJICOC BO3yXa M3 arMoc(epbl B Tpam MpU €ro HaMoJTHCHWH. Tpar, yJI0KCHHBIH B
CIICIIMAIIbHBIN KOHTEHHEp, YCTAHABIMBAETCS B HUYKHEW YaCTHU JBEPU U 3aKPBIBACTCS
KPBIIIKOW JIEKOpATUBHOW OTAENKH naBepu. Ha kpeimke wmmeercss Ttpadaper 1o
YCTAaHOBKE KOHTEWHeEpa ¢ TpamoM. PapTyk Tpama HOPUCOEAUHSIETCS K IITAHTE
MeXaHu3Ma BBIOpOca Tpama, a Ta B CBOIO odepenb — K moiy. BeiOpoc Tpama u3
KOHTEHHEpa U HAOJHEHUE €r0 000JI0UYKH ra30M OCYIIECTBIISIIOTCS aBTOMATHYECKH B
MpoIIecCce aBaApUWHOTO OTKPBITUS ABEPH (pydKa CENEeKTOpa HAXOJAUTCS B MOJOKCHUH
«ABTOMATY). Eciu pyuka cenektopa yctaHoBieHa B mnojoxeHue «PYUHOEy,
BBEIOpOC Tpama TpH OTKPBITHMHM JABEpH HE Tpom3oiner. BriOpoc Tpama Takxke He
IIPOMCXOIUT IPU OTKPBITUHU ABEPU HA 3€MJIE HAPYKHOU PYUKOM.
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Puc. 1.6. Ilpunnunuansuas cxema TH/I:

1 — obomouka; 2 — pykaBa; 3 — npaBblil 2KeKkTop; 4 — GapTyK; 5 — yJUIMHEHHUE
dapryka; 6 — JIeBbIH 35)KEKTOp; 7 — arperar NuTaHus; 8 — yexoJ arperaTa MUTaHUs

B ciydae oTka3za aBTOMaTHUKHA CUCTEMY T'a30HAIIOJIHCHHSI Tpara MOYKHO BKIFOUHTh
IIPY ITIOMOIIN PYYKH, YCTAaHOBJICHHOW Ha (hapTyke Tpara. Bpems HaIltoIHeHHS Tpana He
oounee 10 c.

IIpaBuia cmycka no rpamy

Haubonee npaBunbHbIM criocobom nokujganusi BC siBnsieTcss mpbKOK Ha Tparl.
MHorue naccaxvpbl IBITAIOTCS YCaXUBAaTbCs HA Tpall U HAYMHAKOT CIYCK. OJTO
3ameuisieT dBaKyauuro. [1oatoMy uieH skunaxa, IpOBOISIIMM IBAKYyalUI0, TOJLKEH
IIOCTOSTHHO TIOJCKa3blBaTh ITaCCA)KUPAM IPABWIIBHBIM METOJ CIyCKa, I10JaBas
komanny: «ITPBICAWTE». ITpaBuio HOKHMAAaHHS camolieTa NPBDKKOM Ha Tparl
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NPOWUTIOCTPUPOBAHO Ha puc. 1.7. Temn mokuIaHusi MO KaKIOW TOPOXKKE Tpama
cocrapJsieT npuMepHo 40 4eIoBEK B MUHYTY.

a0
Puc. 1.7. CiocoOsbI BbIXO/1a Ha Tpam: a — MPaBUIIbHBIN; O — HEMPaBUIbHBIN

Tpamnos Ha Airbus A320 HECKOJBKO.

aBapuiiHble
BbIXOAbl

Tpan / nnoT Ha 44 ven. Ha KpbIno Tpan / nnoT Ha 44 ven.
>
-
J
e e ———— -]
h—
fmmennsl B

I
I
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https://aviado.ru/airlines/jets/airbus-a320/

ApMupyercs Tpar py4ykol Ha JBEpH.

o

Korna CaMOJIET Ha 3EMJIC, pyYKa IIOJHATA, U Sa(I)I/IKCI/IpOBaHa ITMHOM C BBIMIICJIOM.

B sToM monoxeHun ABEPb MOKHO Oe301macHoO OTKPLIBATb.
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§ 4. MaTepuarblii 7Kej100 U criacare/ibHbIe KAHATHI

Martepuatbiii xeno0 npeaHazHadeH il ObICTPON M O€30MacHOW 3BaKyaluu U3
BC npu BeIHYKIE€HHOM MTOCAJKE HA CYIIY.

Martepuatblii k€100 npeacTaBisieT cOO0M MOJOTHUILE U3 IBYXCIOWHON KHUP3BI,
10 KpasiM KOTOPOro NpuiuT mHyp. C 0JJHON CTOPOHBI K LIHYPY NPUKPEIIIEHBI YETHIPE
Cepbru CO crneuu(pUYEeCKUMU HAKOHEUHUKAMM Ul KpEIUIEHUsl kKeyloba B Ipoeme
aBapuUHOTO BbIX0Ja. K J1€BOM BEpXHEN Cepbre NMPUKPEIUIEH KaHAT.

Jlnist mpuBeieHus B IeCTBHE MaTepyaToro xxenoda (puc. 1.8) HeoOxoaumo:
1) cHATB xKea00 ¢ OaraxHOM MOJIKH;
2) BBIHYTh KeJI00 U3 YexJia;

3) 3aKpenuTh HAKOHEYHUKH >KkeJ100a B y3/1aX ABEPHOTO MTPOEMa U BHITOJIKHYTH JKeJI00 COo
criacaTeIbHbIM KaHATOM HApYyXKY;

4) CIyCTUTBHCS IBYM-YEThIPEM YEJIOBEKaM 110 KaHATY jkeio0a Ha 3eMITIO M, PacTATHBas B
CTOPOHBI TOJIOTHHUINA keiao0a, oTBectn ero or BC Ha paccTosiHue 10 5 M U
CTpaxoBaTh MACCAXKUPOB MPHU CITyCKE TI0 3KeI00Y;

[Taccaxxupam ciemyer nokunatb BC, cbe3xkas Mo 0JJHOMY BHH3 IO KejlnoOy Ha
CIIUHE W cujs. B ornMuue oT Tpama, mokuaas caMmoJieT Mo xkejaoly, Ha HEro HYKHO
CaJUThCS, a HE MphIraTth. TeMn MOKUAAHUS caMoJjeTa Mo kejao0y COCTaBJseT MpH-
MepHO 20 4eI0BEK B MUHYTY.
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Puc. 1.8. Cryck nrozeit mo aBapuiiHOMY Keno0y

Ilpumeuanue. Kenoba npumensiromess na camonemax cmapvix munos (1y-154,
Ty-134, Hn-62), Ha HOBble munvl Ccamonemos8 OHU He VCMAHABIUBAIOMCAL.
CnacaTenpHble KaHAThl TAK)K€ YCTAHABIMBAIOTCS B pailOHE aBapUNHBIX BBIXOJOB U
IpeIHAa3HAYEeHbl /I CIIyCKa 4JIEHOB SKHIaXa C IeNIbl0 MpUBEJIEHUA B padouee
MOJIO’KEHHE HaJYBHBIX TPAIOB UJIK XKeI000B, a Takke crycka Jiroaei mo kpsury BC.

ChnacarejbHbIe KAHATHI

[IpenHa3HayeHbl Ui CIIyCKa Ha 3€MIIIO MMACCAXKUPOB M YJIEHOB JKHUIIAXKa IIPH
aBapUITHON 3BaKyallMu 4epe3 aBapHilHbIEC JIOKU U (POPTOUYKM KaOWHBI dKumnaxa. Jis
MCIIOJIb30BaHUs CIAcATEIbHOIO KaHaTa HE0OXO0IUMO:

1) OTKpBITH aBapUIHBIH JIIOK WU (GOPTOUKY KAOMHBI SKUIAXKA,;
2) OTKPBITH KPBIIIKY (yTIIApa KaHaTa, BHIHYTh KaHAT;

3) pa3BepHyTh KaHAT U BBIOPOCUTH HAPYKy B aBAPUUHBIN JIIOK WU (POPTOUKY U
MOYKHO MPOU3BOJUTH CITYCK JIOJIEH.

Ilpumeuanue. Ilo éceti Onune kKanama umeromcs y3avl OJisl UCKIIOUEHUsL NPOCKAIb-
3bI8AHUSL PYK 80 8pEeMS CNYCKA.

§ 5. ABapuiiHasi CTAIIMOHAPHAS KUCJIOPOIHAS CUCTEMA

Huousuoyanvnsie cucmemot ovecneuenusn xeusnedeasmensvnocmu (M1COX)

KOMIUICKTYIOTCA B 3aBUCUMOCTHU OT HA3HAYCHUA U YCJIOBI/Iﬁ IMPUMCHCHHA CaMOJICTOB.
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NCOX Ha mnaccaxupckoM camoJieTe, 3TO, B OCHOBHOM, KHCIIOPOJHBIE
cucrembl. Kuciopoonaa cucmema (cucteMa TUTaHHUS KHUCJIOPOAOM) OHKHUMaXa
MACCAXUPCKOTO CaMOJIETa MCTOIB3YETCs KaK IITaTHAs: MO0 MEepBBIN, TUOO BTOPOM
JETYMK B TEUYCHHE BCETO IOJIETAa IBIMIUT OOOTAIEHHOW KHUCIOPOIAOM BO3MYITHOM
CMEChI0 MJIM YHCTBIM KHCIIOPOJOM Yepe3 KHCIOPOJHYI0 MacKy, 4TOObl B cliydae
pa3repMeTH3alU NIEPEBECTH CAMOJIET B PEXUM SKCTPEHHOTO CHUKEHHsS. B TO ke
BpEMs 3Ta CUCTeMa 00ECIeUMBAET SKUMAX KUCIOPOJOM B Cllydae pasrepMeTH3aluu
KaOWHBI, 0TKa3a CUCTEMbI KOHJIMIIMOHUPOBAHMS, MOSBJICHUS JIbIMa B KaOWHE U T. II., T.
€. B aBapuMHOM cuTyaunu. He3zaBucumass OT CHCTEMBI SKHIIAXa CHUCTEMA IUTAHUS
KHCIIOPOJIOM TTACCAKUPOB SBIISICTCS aBAPUIHBIM CPEICTBOM JKU3HEOOECIICUEHHUS: OHA
Yyepe3 ruOKYe MIJTaHTH [ TToJaeT KUCIIOPO/ B MHANBUAYATbHBIC KHCIIOPOIHBIE MACKH 2,
KOTOpBIE pa3MeIIaroTcs MO0 HaBepxy B OarakHeIx mojkax (puc. 15.11), nmubo B
CIIMHKAaX BIEPEAUCTOSIIMX CHUICHHM M TAJalT Iepell NaccakhupaMH B CIlydae
pasrepMeTH3ali KaOuHBI.

Puc. 15.11. Pazmewenue
UHOUBUOYATLHBIX KUCTIOPOOHBIX MACOK
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http://oat.mai.ru/book/glava15/15_2_3/15_11_b.html

KucnoponHbele TOUKH pacnoJlararoTcsi paBHOMEPHO IO CaJIOHYy, B CIIY’KEOHBIX
MOMEIMICHHSIX OOPTIPOBOJHUKOB U Tyasierax. OO01iee uX YUCIIo J0HKHO HE MEHEE YeM
Ha 10 % npespimate uncio Mect B BC 111 obecrieyeHust KUCI0pOI0M JIETEN, KOTOPBIE
MOT'YT HAXOJUTBHCS HA PyKaX y POJAUTEIEH.

Ha maccaxupckux BC npuMEHSIOTCS KUCIOPOIAHBIE CHUCTEMBI JBYX THIIOB: C
razoo0pa3HbIMA HCTOYHMKAMHU KHUCIOPOJAa W HCTOYHUKAMU KHUCJIOpPOJa B BUJC
MajoradapUTHBIX XUMUYECKUX T€HEPATOPOB.

CucteMbl BKIIOYAIOTCA B pabOTy aBTOMAaTUYECKH TIPU pa3repMeTH3alUU
repMOKaOUHBI, YBEIMYEHUH «BBICOTB» B Hedl g0 40004500 M, mpu sToM
oaHoBpemeHHo 3aropatorcs Tadsio «HE KYPUTby, «K 3ACTETHYTH PEMHN».

B cocTaB cucTteMbl ¢ ra3000pa3HbLIMU MCTOYHUKAMM KHUCJI0PoAA (110 100HbBIE
KHUCIIOPOJHBIE CUCTEMbI IPUMEHSIOTCS Ha camorneTax Ty-204 u ap.) BXOAT: OaJIOHBI
BBICOKOTO  JaBJICHUS, PEryJIsATOpbl MOJAaYU KUCJIOpPOJA, pPacHpeieauTeIbHbIC
YCTPOMCTBA C CUCTEMOU TpyOONPOBOJOB JJisi TMOJBOJA KHUCIOPOJHOTO TMUTAHUA K
KaXJI0M KHUCIIOPOJHON TOYKE, KUCIOPOIHbIE MACKU, OPTaHbl YIPABICHUS U KOHTPOJIS
3a paboOTOM CUCTEMBI.

JlaHHast KUCJIOpOIHAs cucTeMa paboTaeT Mo CieayroleMy npuHuumy. B cioyyae
pasrepMeTu3alui KaOMHbl U YMEHBIUEHUS [aBJIE€HUS B HEW [0 ONpenereHHOro
3HaueHud (KaKk TMpaBUIIO, COOTBETCTBYET «BbicoTe» 4500 M) TPOUCXOAUT
aBTOMATHUYECKOE BKJIIOUEHUE cucTeMbl. Kuciaopon OT HMCTOYHUKOB MOJAETCS K
KOHTEHHEepaM C KUCIOPOJAHBIMU Mackamu (puc. 1.23), pacmoaoKeHHBIMU B Oara’kKHbIX
MOJIKaX HaJ KaXXIbIM IMACCaXUPCKUM KpPECIOM WM B CIHHKAaX BIEPEIUCTOSLIUX
Kpecen, BOmu3n paboynx MecT OOPTIPOBOAHUKOB, B KyXHAX M Tyanerax. KpbIiku
KOHTEMHEPOB OTKPBIBAIOTCS, © MACKU CTAHOBATCS HOCTYITHBIMU JIJISl TACCAXKUPOB.
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[Toctynnenue KuciaopoAa B MACKy HAYMHAETCS IOCIE BBIICPTUBAHMS YEKU W3
3alOpHOrO0 KpaHa (pa3MelleH B KOHTEMHEpe) MpU HATATUBAHUMU CHEIUAIbLHON
IyCKOBOW CTPOIbI, COCIUHSIONIEH MAacCKy C KOHTEWHEPOM, B IPOLIECCE HAJACBaHUS
MAaCKHU.

XUMHYECKHIT TeHepaTop KHCJIOpPoAa TPEACTaBIIeT COO0H TOHKOCTCHHBIN
uunuHap (50 Ha 100 MM) U3 HepIkaBeIONIEH CTalu, B KOTOPIN MMOMEIIAETCs] TATPOH C
KHUCJIOPOA0COAEPKAIINM BEIIECTBOM (XJIOpAT Kalus UM HATPHUSA).

Mex 1y cTeHKaMH HWJIMH]IPA ¥ MATPOHOM MOMENIAETCS U30JISIIUOHHBIA MaTepran
JUISl 3alllUThl CTEHOK KOHTEWHepa OT 4pe3MepHoro HarpeBa. Kopmyc npu padote
XUMHYECKOT0 T€HEepaTopa KUCIOpoJa pa3zorpeBaercs 10 temneparypsl 260290 °C
(puc. 1.24).

Puc. 1.24. YcTpoliCTBO XUMHYECKOTO T€HEPATOPA KUCIOPOaa:

I — xopnyc; 2 — KHCIOpOAOCOAEpKAIllee BEIIECTBO; 3 — 3alUTHBINA 3KpaH; 4 —
3anajabHOE YCTPOMCTBO; 5 — PuiIbTp; 6 — MaTpyOOK JJis MOACOCAMHEHUS KUCIOPOIHBIX
MacoK

3amyck reHeparopa B pabOTy NPOU3BOAUTCS MOCPEACTBOM 3alaJIbHOIO
YCTPOMCTBA, COCTOSIILIETO M3 Kamciois u Ooilka ¢ mpyxxkuHoi. [Ipu ocBoOokneHHH
NPY>KUHBI 00EK MPOOMBAET KAICHOJIb, U BBIACISIOIEECS MPU 3TOM TEIUIO CIYKUT
MCTOYHUKOM Hayalla XMMHUYECKOW peaklMH BblAelieHus Kuciaopoaa. K reneparopy
MOTYT OBbITh MOAKIIOYEHBI OJJHA UJIK HECKOJBKO KHCIOPOJHBIX MACOK.

KonnuecTBo BBIAEIAEMOrO T€HEPATOPOM KUCIOPOJA HE OAMHAKOBO 110 BPEMEHHU
(puc. 1.25), uto 0O0BSICHSETCS HEOOXOAMMOCTBIO 3HAUUTENIbHBIX 110/1a4 KUCJIOPOJia Ha
OOJBIIMX BBICOTAX, I/I€ MPOUCXOAMUT BKIIOUEHUE TEeHEPATOpa B padboTy.

N\
\

3 »

[lonaya kucnopona, 1/MuH

2 4 6 8 10 12 14 16
Bpems, Mmun
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Puc. 1.25. TunoBple 3aBUCUMOCTH KOJIMYECTBA BHIPA0ATHIBAEMOTO KHCIOPOIa OT
BpPEMEHH PaOOTHl XUMHUYECKHIX T'€HEPATOPOB, 00ECIICUNBAIONINX MTUTAHUE KUCIOPOIOM
onnoro (1), 1Byx (2), Tpex denoBek (3)

Kucnopousie cucteMbl HA OCHOBE XUMUYECKUX T€HEPATOPOB 00JIAAI0T PSIOM
MPEUMYIIECTB MO CPAaBHEHUIO C CHUCTEeMaMU C Ta3000pa3HbIMU HCTOYHHKAMHU
kuciopona. [Ipu Takoi KOHCTPYKIIMHM OTHAaeT HEOOXOIMMOCTh XPaHEHUS KHCIIO-
pora B OayloHAX W WX TMEPUOIWYECKON TIOM3apSIIKU, WCUE3AI0T PEIyKTOPHI,
aBTOMATHUUECKUE PEryJATOPhl, paclpeaeauTeabuble TpyOompoBoabl. biaromaps
ATOMY 3HAYUTEJIBHO YIPOIIAETCS UX dKCIUTyaTanus. JJaHHble KUCIOPOIHBIE CUCTEMBI
BKJIIOYAIOTCS B pabOTy MpHU pa3repMeTU3aliii cajioHa U JOCTUKEHUU B HEM «BBICOTBI»
4000—4500 m nomauvel PIEKTPUYECKOTO CUTHAJA K 3aMKaM KPBIIIEK KUCJIO- POAHBIX
KoHTeiiHepoB (0siokoB). Ilocie 4ero KpbIIKKM OJOKOB OTKPBIBAIOTCSA, YEM
o0ecreynBaeTcs JOCTYI K KHCJIOPOAHBIM MaCKaM.

Cy1iecTByeT HECKOJIBKO CIOCOOOB MPENOCTaBICHUSI KUCIOPOAHBIX Macok. Ha-
npuUMep, KUCIOPOIHBIE MACKH BBIBATMBAIOTCS M3 OJOKAa M MOBHCAIOT Ha camMoJieTax
Nn-86 13 610KOB, pacloIOKEHHBIX B TyalleTax, nepeaHeM Oydere U B Kopobax Haj
aBapUHBIMU BbIxoAamu. Takol croco0 ucnoibp3yercs Takke Ha camoneTax Ty-154M,
000pyI0BaHHBIX KUCIOPOIHON CUCTEMOM sl TacCakupoB.  Eciu

KUCJIOPOAHBIE OJIOKH HaxonsTcs B cnuHkax kpecen (Mn-86), To mocie OTKphITUS
KPBIIIKU OJI0Ka MaCKH MOTYT OCTaThCsl BHYTpH OJIOKa.

JInst BKJTIOUEHMS] TIOCTYIUICHUSI KUCIOPOJa B MAacKy HEOOXOIUMO MPUTSIHYTh
MacKy K JIMIly, MPU ATOM IIHYp, UAYHIMHA OT MACKH K TE€HEpaTopy KHUCIOpOoa,
BBIJICPTUBAET YEKYy 3alajibHOTO (IyCKOBOTO) YCTPOMCTBA reHepaTopa M 3amycKaeT
redeparop. Kuciaopon HauMHaeT MocTynarh B KHUCIOPOJHBIE MAacKU JAHHOTO OJIOKa.
['enepaTop paboTaeTr HENpepbIBHO B TeueHHWE 15 MuH. Bloku ¢ XHUMUYECKUM
r€HEPaTOPOM KHUCJIOpOJAa SIBJISIOTCS YCTPOMCTBAMU OJHOPA30BOr0 HMCIOJIB30BAHMUS.
Kucnoponnsie Macku, HUCIOJIb3YEMbIE B KOMIUIEKTE C XUMUYECKMMH T€HEpaTOpamMu
KUCJIOPO/1a, 110 KOHCTpYKIMH aHanoruyHbl MackaM MKII-1T. Ux ocHOBHOE OTInM4uKeE B
OTCYTCTBUHU TMEpEKIItoUaTesss pacxoda Kuciopoaa (2—4 n/MUH) W UHAMKATOpa C
MOIJIaBKOM, CUTHAIM3UPYIOIINM O TOCTYIUIEHUHU KUCIopoAa B MacKy. Ha HEKOTOphIxX
BapuaHTaxX MacoOK, HAIIpUMeEp, Ha MacKaX, MPUMEHSIEMbIX C KUCIOPOIHBIMU OJIOKaMuU
AKB-ITYM (Ty-154M), nnsa KOHTpOJsS MOCTYIUIEHUS KHUCIOpOJa Ha MEIIOYKax-
HAaKOMUTENSAX Haxonarcsi uHAuUKaTopbl (puc. 1.26). OHU yCTpOEHBI ClEAYIOIIUM
00pa3oM: HIKHSISI YaCTh MEIIOYKa OT/AeNeHa (€CIU MOCe OTKPBITUS KPBIIIKH 0JIOKa
MacKa BBIBAJMBACTCS, ATa 4YacTh OYJET BEPXHEW) OT OCHOBHOM TMOJIOCTH, HMEET
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MEHBIINN pa3Mep U coo0IIaeTCs C OCHOBHOM MOJIOCTHIO0 HEOOIBIINM oTBepcTueM. [1pu
oJia4e KHUCJIOPOJAa B HIJKHIOKO TIOJIOCTH OHA pPAa3qyBaeTcs, CUTHAIM3HPYSA O
IIOCTYIUIEHUM Kucinopoaa. Ha Hell mMeroTcs Haanucu Ha PyCCKOM M AHTIIMKACKOM
a3pikax  «HAYTO — KHUCJIOPO/I ECTby.

[Ipn ycTaHOBKE  KHCIOPOJHBIX MAaCOK B OJIOK T€CbMY KpPEIUICHHS MAacKu U
MEIIOYEK-HAKOMUTEIb YKJIaIbIBAIOT BHYTPb MAaCKH, ¥ ITPH BBINIAJCHUN MACKHU U3 OJI0Ka
OHU JIOJDKHBI BBICKOYMTH M3 MacKu. Eciau 3TOro He mpou3oluio, X HEOOXOAMMO
BBIHYTb, IIEPEJ] TEM KAK HAJETh MACKy Ha JIULIO.

§ 6. ABapuiiHble PAIHOCTAHIMH.

OCHOBHBIM BHJIOM IIOMCKa BO3AYHIHBIX CYJA0B, KOTOPBLIC COBCPIIHIIN
BBIHYKACHHYIO ITIOCAIAKy B 663J’IIOI[HOI>1 MCCTHOCTHU, ABJIACTCA paI[HOTeXHH‘I€CKHﬁ
ITIOUCK.

B xommekre aBapuifHOro cHapsbkeHuss Ha Oopty BC umerorcs aBapuiiHble
pamuoctanuuu P-855 YM, P-855A1, pabGoraronmme B VYKB aumanazone Ha
MEKIyHapOIHOU aBapuitHou yactore 121,5 MIm.

Panpunocranmus P-855 YM npenanaznadeHna it CBsi3U (BHE camMoJieTa) IKUIMAXKa
camMoJieTa, COBEPIIUBIIEIO BBIHYXKJIEHHYIO MOCAJKy BHE a’poJipoMa, ¢ camoJieTaMu
(BepTojieTaMu) TMOMCKOBO-CIACATENLHOM CIIyKObl W IS TMPUBOJA HMX K MECTY
HaXOXKJIEHUS PaJHOCTAHITHH.

PanuocTtanmust gBisieTcss TEPEHOCHOM MallorabapuTHOM, WHAUBHUAYaJIbLHOTO
MOJIb30BaHUS M O0ECIICUHBACT JIByXCTOPOHHIOK OCCIOMCKOBYIO, OECIIOICTPOCUHYIO
paguocBs3b Ha (QukcupoBaHHOW yacrore 121,5 MII[ ¢ caMoneTHbBIMU
pamuoctanuusiMu B pexume «I[IPUEM-IIEPEJIAYA», a Takke MOXET OBbITh
MCIIOJIb30BaHa B KAYECTBE PAJMOMASKA C MPEPBIBUCTOM TOHAIBHOW MOIYJSLUEH B
pexume «TOH» (puc. 1.28). Barapes muramus «IIPMBOM-2C» obGecneunBaer
HEMpephIBHYI0 paboTy panuoctaniuuu B pexkume «TOH» ne menee 24 4y, a npu
BeneHuu cBs3u B pexume «[IPUEM-IIEPEJIAYA»: npuem — 3 MuH, nepenada — 1
MUH — 10 60 4 mpu Temmeparype okpyxarwouieid cpeabl +50 °C. MoniHocTb
nepenatuuka — 0,13 Bt. Macca c 6arapeeit nutanus — 0,8 Kr.
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Puc. 1.28. YcrpoiictBo P-855 YM:

1 — coeqMHUTENBHBIN PEMEHB; 2 — BUHT repMeTU3aluu; 3 — MUKpOPOH-TenedoH;
4 — mpuemonepesaTINK

JlanbHOCTh B3auMoaeicTBUS ¢ TOUCKOBBIMH BC — 25—100 KM B 3aBUCUMOCTH OT
penbeda MecTHOCTH U BbICOTHI nosieta BC. CoBepilinB BbIHYX/IEHHOE IPU3EMIICHUE
(npuBOJHEHUE), HEOOXOIUMO BKJIKOYUTH paavocTaHluio B pexuM «MAAK» nns
oOecrieunBanus mneneHrauu cnyTHUKOBOM cuctembl «KOCIIAC-CAPCAT». Ilpu
TOM PEKUME MOKHO paboTaTh B TEUEHHE 3 U, MOCJIE YETO MEPEHTH B PEXKUM MpUEMA.
B naneHeimeMm, B Hayale KaKIOTO Yaca IEPBBIX CYTOK IIOCIE IPU3EMIICHHUS
(MpUBOAHEHNUS), MPOU3BOIUTH TPEXKPATHYIO MNEperady COOOLIeHUss O OelCTBUU C
IIEPEXOJ0M MOCIE KAKI0M Nepeadn Ha 3 MUH B PEKUM IIPUEMA, B OCTAIBHOE BpEMsI
PaAUOCTAHLIMM JIEP>KATh B PEKUME IIPUEMA.

B mocnenyronme cyTku B Hadalie Ka)JOro 4aca MPOU3BOAUTH TPEXKPATHYIO
nepeaady cooOIIeHni 0 0eICTBUM C MEPEX0A0M MOCIIEe KXo nepeayn Ha 3 MUH B
pPEeXUM TIpHeMa, B OCTAJTLHOE BPEMS PaIMOCTAHITNIO BBHIKIIIOYATh.

[Ipu GonbiioM Tepenajie TeMrepaTyphl Wi JaBICHUN OTBEPHYTh HA 3—5 C BUHT
Ha HIDKHEH 4acTU KOpHyca W IJIOTHO 3aBEPHYTH (1Sl BBIpAaBHMBAHUS JaBJie- HUS

BHYTpPH KOPITyCa).

IIpu okpyxaromieit Temneparype Huxe 0 °C GaTapero pa3MecTUTh MO OAEXK 10N
(pu BBICOKOH TeMIiepaTypbl Oepedb OT MOoNaJaHusl MPSIMBIX COJTHEUHBIX JTy4eil).

Paguocranumus P-855A1 npennasznadena s tex xe neneu, yto u P-855YM.
PanuocTanius paboraer Ha 1ByX (uKcUpoBaHHbIX yactoTax (121,5u 243 MIn) c
camoiieTHbiMu MB-JIMB-paaunocranuusamu (pexxum «CBA3by), a Takke MOXeT ObITh
VCIIOJIb30BaHA B KA4eCTBE paavOMasika C IPEPBIBUCTONM TOHAJIBHOU MOAYJISLMEN
(pexum «MASAK») (puc. 1.29).
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nea PAOMOCTAHUMA 3
o e P 855 A1

NOPAAOK PABOTHLI:

Puc. 1.29. YcrpoiictBo P-855A1:

A — WHCTPYKUHMS [0 NPUMEHEHHIO paauocTaHuuu; b — mnepeknroyarTens
paauoctaniuu; | —anTeHHa; 2 — 6atapes nuTanus «[Ipu6oii-2Cy»; 3 — mopoIOHOBBIN
4yexold; 4 — mpueMornepenaTyuk; 5 — BHUHT pasrepMernsauudu; 6 — Jecka; 7 —
MUKpOTENEePOH; 8 — yIAep>KUBAIOIIUI pEMEHb; 9 — COeTMHUTEIBHBIN PEMEHb

DNEeKTPONUTaHUE PAJUOCTAHIIMA OCYIISCTBIICTCS OT OaTaped IHUTaHUS.
Pagnocranmus u Gatapes muTaHUs BOJIOHENPOHHUIIAeMbI. baTapes moakioyaercs K
PAINOCTAHIIMK C TIOMOIIBIO Kabessi, MO3TOMY MPHU OTPHUIATEIIBHONW TeMIepaType
Hapy>XHOTO BO3JyXa ClieyeT MOMellaTh OaTapero MOoJA OACKIY IJIs COXpaHEHUs
E€MKOCTH.

§ 7. HapuranuoHHble CIyTHUKOBBIE CUCTEMBI.

Kocmuueckas cucrema KOCITAC-CAPCAT (puc. 1.30) npenna3Hadena s
0OHApYyKEHHS U OTPEEICHHUS KOOPAMHAT MOPCKUX M BO3IYIIHBIX CYJOB, TEPISIINX
OenctBue B mo06oii Touke 3emHoro mapa. Cuctema KOCITAC pa3paborana B paMkax
cotpyannuectBa ¢ Kananou, @pannueit u CIIA, pe3ynpbratoM  KOTOPOTO CTajo
coznganue mexxayHapoaHoi cucteMbl KOCITAC-CAPCAT, koTopas GyHKIMOHHPYET
¢ ceHts0ps 1982 roga. Dta cucTeMa MOXKET MCIOJIb30BAaThCSl BCEMHU CTpaHaMH Ha
HEJAMCKPUMUHAIIMOHHON OCHOBE, U €€ YCIYTH SIBJISIFOTCS OECIUIaTHBIMU TSI TEPIISAIINX
OeaCcTBHE.
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Cucrtema «Kocnac-Capcam»

s 3 Cranumm
; é HazemHble obpabarbiBaloT

CTaHUMU UHDOPMALMIO, ?pm:pyer
BLIYUCNIAIOT curvan SOS
KOOPAWHATEI ).
HauvoHanbHble panﬂggyﬂ Ha Bnuxanre
cnacarenbHbie # NEPeAaIoT HX CTaHUMM.
ueHTpsl (HCL)

B HaLMOHa/bHEIe
cnacarensHble
Cnaca- uenTpst (HCLD.
— - . — TenbHble ,

cyna

o CraHumu
obpabareisaioT
MHbOPMaUKIo,
BLIYUCASIOT
KOOpAMHATHI
panvobys

1 NepeaaloT ux
B HaLWMOHANbHbIE
crnacarenbHule
UEHTPH (HCLD.

CUrHan noncKkoBo- ﬁ

HCL nébnaer

" cnacaTenbHbiM
CUrHaN NOMCKOBO-

cnacarenbHbIM cBpouleHHoro UeHTpam cBomX
LEHTpamM CBOMX C Tepnsuiero CTpaH.

CTpaH Beacreue cyaHa,

Curdan nocrynaert

Ha KOCMUYECKMA
annapar (KA)

Puc. 1.30. I[IpuanunuansHas cxema cuctrembl KOCITAC-CAPCAT

Cucrema OCyIIECTBIISIET PAAUOKOHTPOJIb B quanazone dyactot 406,0-406,1 MI'i
u Ha yactote 121,5 MI'i, Ha KOTOpBIX TIEpeAaloTCsl CUTHAJIBI aBAPUUHBIX PanoOyeB
(pamuoMasikoB).

['eorpaduyeckoe MONOXKEHUE H3TYUAIONIUX aBApUUHBIX pPananoOyeB (pamuo-
MasikOB) OTIPEJIEISICTCS] CUCTEMOM aBTOMATHYECKU C TOYHOCTBIO HE HIDKE 2—3 KM IS
pannoOyeB, pabortatomux B nuamnazone 406 MI'm, u mo 20 kM s paanoOyes,
paboTaromux Ha yactote 121,5 MI'm.

Ilpumeuanue. Ha 6030ywnbix cyoax epascoanckou asuayuu Poccuu 6
obs3amenvuom nopsioke ¢ 2005 2o0a ycmawnasiusaomces asapuiinvle paouoMasiKu
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APM-406ACI1 u APM-40611, xomopvie evinoaustom me dice @OYHKYUU, 4mo u
asaputinvle paouoodoyu.

[IpuHUMITBEI paOOTHI CUCTEMBI:

— OT aBapWHOTO paJWoMaska CHUTHAJd I[IOCTyNmaeT Ha KOCMHYECKHW ammapaT
(cyTHUK);

— KOCMUYECKHI ammapat TpaHcaupyeT curHai SOS Ha Omkaiimue cranuuu. Ha
OKOJIOMOJIAPHBIX KPYTOBBIX OPOUTAX PACIIOIOKEHBI KAK MUHUMYM 4 KOCMUYECKHUX
amnmnapara, KOTOpbIE COBEpIIAlOT 000pOT BOKpYT 3eMHOT0 1apa npumepHo 3a 100
MUH, IPU 3TOM C HUX MTOCTOSTHHO 0003PEBAETCS Y4aCTOK MOBEPXHOCTH IUAMETPOM
nopsJiKa 5 ThIC. KM;

— Ha3eMHbI€ CTaHIMM MpueMa U oOpaboTku MH(GOPMAIMU OCYLIECTBISIOT MPUEM
PETPAHCIUPYEMBIX KOCMHUYECKUM ammnaparoM CUTHAJIOB, UX 00pabOTKy C LEJIbIO
ONpEETICHUS] MECTOMOI0KEHHS PaIUOMAsKOB, UX MPUHAJICKHOCTh U MEPEAAIOT
3aTeM aBapHilHyl0 HMH(POpPMALMIO B HAI[MOHAJIBHBIE CHACATENIbHBIE LEHTPBI,
KOTOpbIE TIEPEIAI0T CUTHAJ TOUCKOBO-CIIACATENbHBIM [IEHTPAM CBOHUX CTpPAaH.

B mnacrosmee Bpems B cucreMe KOCIIAC-CAPCAT ¢yukuumonupyer 38
HA3eMHBIX CTaHIMM nmpuema u 00paboTKu MHQOpMAIMK, KOTOpbIE pa3BepHYTHI B 21
CTpaHe.

ABapuiiHo-cniacarTeibHbIl pagnomassk APM-406 AC1 (APM 8 (ELT(S))
MpeIHa3HadyeH ISl ONpeesieHusl KoopauHat tepramux oeactsue BC ¢ momoibio
nepenaun uHpopmaruu depe3 MC3 (MCKYyCCTBEHHBIE CITyTHUKH 3€MJIM) CHCTEMbI
KOCITAC-CAPCAT, a Taxxe obecriedeHus] MPUBOJAA MOUCKOBBIX CPEJICTB K MECTY
aBapuu. APM-406 pa3mMeraetrcsi B KaOMHe dKUMa)xa Jjisi ObICTPOTO MCIOJIH30BAHUS B
aBapUitHOM 0OCTaHOBKE.

ABapuitHo-cniacatenbHbli paguomasik APM-406 AC1 (puc. 1.31) npencrasmisier
co00l MOHOOJIOK, COCTOSIIIMN M3 3alIUTHOTO KOXXyXa U TMOMEIIEHHOTO B HEro
repmeTuyHOr0 MOoHOOMOKa ACI.

MonoOnok ACl (puc. 1.32) — cOOCTBEHHO TIEPEHOCHON paaHOMAsIK,
BKIrovaromuii aBa nepenarunka [IPJ[ 406 u IIPJ[ 121, nmporpamMmHO-BpeMEHHOE
ycrpoiictBo (IIBY), 6ok ynpasnenus (bY), 610k aBroHomuoro nutanus (bBAII) u
anteHHy (AHT). Mono6mok ACI1 nerko m3BieKaeTcs W3 KOXyXa MPU MOKUJIAHUU
aBapuitHoro BC. BxiiroueHne oCcyIiecTBIIeTCS BPYUYHYIO.
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Puc. 1.31. APM-406 AC1 Puc. 1.32. Mounooiox ACl1

[lepenatunk cnytHukoBoro kanana [1P/1-406 u nepegatyuk OJIM>KHEro MPUBOJIA
[IP/I-121 pabortaroT Ha OAHY aHTEHHY IITHIPEBOrO Tuma. [luTaHue nepeaaTyuKoB
OCYIIECTBIISIETCS OT O10Kka aBTOHOMHOTO TTuTanust APM-043, cocrosiiiero u3 4eTeipex
MOCJIEIOBATEIBHO COEAMHEHHBIX dyieMeHTOB nutanus P8H20 ¢pupmbt «8APT.

ABTOMATHYECKHII mepeHOCHOM paguomasak APM-406 II (APM AP
(ELT(AP)) npennaznadeH s onpeaeneHus kKoopauHat teprsimux oeacteue BC ¢
nomoIisto nepeaaun napopmammu yepes MC3 cuctembr KOCITAC-CAPCAT, a takxke
obecrieueHrs MPUBOJIa TIOUCKOBBIX CPEACTB K MecTy aBapuu. APM pasmemaercst B
caimone BC ¢ BO3BMOXXHOCTBIO OBICTPOTO MCTIONB30BAHMS B aBaApPUHHON 0OCTaHOBKE.

ABTOMatuyeckuii nepeHocHoi paauomask APM-406 I1 (puc. 1.33) npeacrasusier
co00i1 MOHOOJIOK (MOHOOJIOK «II»), cocTosmMIA U3 ABOMHOIO 3aIIUTHOTO KOXYyXa C
YCTaHOBJICHHBIMA B HEM aMOPTH3aTOPaMH, AATYUKOM IEPErPy3KH U MEPEHOCHBIM
MOHOOJ0KOM AC1; myJIbT IMCTAHIIMOHHOTO YIIPABJIEHUS, YyCTAaHABIIMBAEMbII B KAOMHE
SKHIaxa; BHEIIHIO aHTeHHy AHT-406B, ycranaBinBaemyro Ha kopiryce BC.

2

Puc. 1.33. YcrpoiictBo APM-406 I1: 1 — MOHOOJIOK, 2 — MyJIBT AUCTAHIIUOHHOTO

yrpaByieHus, 3 — BHemHAs anteHHa AHT-406B
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MonoOnok ACl — CcOOCTBEHHO TIEPEHOCHOW paguoMasiK, BKIIOYAIOLIUN
nepeaaruuku [1PJ1 406 u TIPJI 121, nporpammHo-BpeMeHnHoe yctpoiicTBo (IIBY),
OJIOK yTipaByieHUs, OJIOK MUTAHUS U aHTEHHY. ABapHITHBIN pexXxuM paboThl MOHOOIJIOKA
AC1 MoxeT ObITh BKIIOYEH KaK OT IyJbTa JUCTAHLIMOHHOTO YIPABICHHS, TaK U OT
JATYMKA MEPErpy3KH, a TAKXKE BPYUHYIO IIPU U3BJICUYECHHUH €0 U3 3alUTHOIO KOXKyXa
pyu nokuaanuu asapuiitnoro BC.

[Tynbt nuctanuuonHoro ynpasiaenus 1Y -406 npenna3znaden ajist:

» oOecriedyeHUs] TMUTAaHUEM pagroMaska Kak B JEKYpHOM, Tak U B pabodyeM
pexumax;

» BKIIIOYCHHS paJoOMasika B PaOOYUil peXMM M TMPOBEPKH €ro B PEKHME
BCTPOEHHOI'0 KOHTPOJIS;

CBETOBOI 1 3ByKOBOM curHanu3amuu paborsl APM-406I1.

» T1J1Y-406 oGecrnieunBaeT Takke BO3MOXKHOCTH mepekitoueHus APM-40611 u3
paboyero pexuma B Ky pHbIN ITPH JIOXKHOM CpadaThIBAaHUU JJaTYMKA yIapa WU
HECAaHKIIMOHUPOBAHHBIX JCHCTBUAX OJKUIAXa. BKIIOYEHHE M OTKIIOYEHHUE
nutanus paauomaska npousogurca A3C «APM-406I1» Ha mpaBoi maHenu
A3C.

§ S.UuauBuayajbHble M TPYNNOBbIC  ABAPUIHO __ cnacarejbHbIe

ILIABCPEACTBA.

ABapuitHas nocajika Ha BOAY SIBJISIETCS COOBITUEM OTHOCUTEIBLHO PEIKUM, OJTHAKO
MPEACTABIAIONUM OO0JBIIYI0 yrpo3y Haxoasmmmcs Ha Oopty BC momsm. D10
CBS3aHO KAK C TPYJHOCTSIMU CaMOW MOCAJIKM, OCOOEHHO Ha HECHOKONHYIO BOJHYIO
MOBEPXHOCTh, TaK U C BO3MOXHOCTBIO pa3pyllieHus (pro3esspka mpu yJaape o BOAy U
NoCJeAyOIUM ObICTpbIM 3aTorieHremM BC.

CormacHO  JAEUCTBYIOIIMM  HOpMaMm  OpW  MOJETax  Haja  BOAOM
IpOoaOJKUTENBHOCTBIO 10 30 MuH Ha BC A0MKHBI HAXOAUTHCS HWHIMBHIyallbHBIC
criacaTesIbHbIE CPEJACTBA: CHACATENbHBIE MKWIETHI JUISI B3pPOCIBIX I0 KOJIUYECTBY
NAaCCAXXUPOB U WICHOB SKHUMAXa W JIIOJbKH JUIS IETEH, a TaKKe JEMOHCTPALMOHHBIE
aKuieTsl. JKuieTol JOHKHBI pa3MelaThesl MO MACCAKUPCKUMU KpecIaMUd U OKOJIO
pabounx MECT YJIEHOB JKuINaxa M OOpTIPOBOJAHMKOB TaKUM 00pa3oM, YTOObI
oOecreynBanach BO3MOXKHOCTh HMX OBICTPOIO M JIEFKOTO W3BJICUEHHUS JIIOJIbMH,
CUASAIIMMU B Kpecnax. KonuecTBo u MecTa pa3MelleHusl IETCKUX KUIIETOB U JIIOJIEK
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YCTaHABJIMBAETCS B 3aBUCUMOCTH OT KOJMYECTBA M PACIOJIOKEHUS TMACCAKUPCKUX
mect Ha BC.

K nHaMBHAYyaIbHBIM IJIaBCPEACTBAM OTHOCSTCA criacaTeibHble xuieTbl ACXK-
6311, xoTopble MpeaHA3HAYEHBI IS MOJJEPXKAHUS YEJIOBEKAa Ha IUIaBy MOCIE
MOKHUJIAHUSI CaMoJieTa W JIO0 MOCAJKU €ro Ha IPYNIOBBIE IIaBCPEACTBA (HAAYBHBIC
aBUAIIMOHHBIC CIAcaTENIbHbIC IUIOTHI) WJIM JIPYTHE CPEACTBAa CHaceHus (IUTIONKH,

JIOJIKH, KaTepa, MPOXOISIIHe KOpadiiv, BEPTOJICTHI U T. I1.).

Kuner ACK-6311 numeeTr Bua HarpyJHUKa, COCTOUT U3 ABYX HaAYBHBIX KaMep U
HAIOJIHSETCS Ta3000pa3HoON yTieKUCIOToN u3 OamioHa. JXKuser HajmeBaeTcs Ha MIeto
yepe3 OTBEPCTUE U 3aKPEIUISIETCS Ha MOsICE C MOMOUIBI0 KallpoOHOBOU TechbMbl. Bec
xuiera 950 I'. Marepuain xuiera — JBYXCIOWHAs MPOPE3NHEHHAsI TKaHb JKEITOTO
uBera. HarmonHeHue yriiekuciaoTon mpoucxoauT 3a S—7 cek. [{ns nmoanyBanus xKuaera
PTOM MMEIOTCS ABE TPYOKH C MYHIIIITYKaMH M KiamaHamu. JKHieT iMeeT CUTHAITLHOE
CHapsHKCHUE — CUTHAIBHYIO JIaMITy, paOoTaronryr oT 0aTtapeiiku ¢ BOJOHAITMBHBIM
AJIEMEHTOM, W CUTHAJbHBIA CBUCTOK JUISl MOJA4YM CUTHAJIOB B TEMHOTE U TyMaHe.
UToOBI IPUBECTH IJEMEHT OaTapelku B JICWCTBHE, HEOOXOIMMO B BOJIE BBIICPHYTH
npoOKH, 3aKpbIBalOIME OTBEpPCTHS B OaTapeiike. HesaBucuMo OT TOro, B KakoM
COCTOSTHUU YEJIOBEK HAXOJMUTCS B BOJIE, KUJIET IMOJJCPKUBACT €ro JUIOM BBEpX.
Kunet no3BosisieT npu HEOOXOJUMOCTH MEPEBEPHYTHCS A TPYAb U IUIBITH JTHOOBIM
criocooom. Kuner ACK-63I1 moxer mojaaepxaTh Ha IUIaBy JBYX 4eioBek. OauH
YEJIOBEK C HAJEThIM KUJIETOM CMOXKET MOJAJAEpKaTh HA IJIaBy €Ile OJTHOTO Yell0BEeKa
0e3 cracaTeIbHOTO JKUJIETA.

Ipumeuanus:
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1. Heobxo0umo nomHumo, ymo HAdy8amv HCUiem MONCHO MOJIbKO NOCle NOKUOAHUS
BC, umobul He nogpedums e2o npu 26aKyayul.

2. C 1995 2o0a wuzeomasnuearomcs icuiemol
ACIXK-85, komopwie 6 2,5 paza necue ACIK-6311 u
umetom 6 2 paza MeHvwUll 2abapum YnaKoeKu, a ¢
2003 200a Hauamo npouzsoocmeo ACK-2000.

K rpynmoBbIM TJIaBCPEACTBAM  OTHOCSTCS
HaJyBHBIE cracatenbHbie 0Thl CII-12, IICH-10,
[ICH-B, paccunTanHble COOTBETCTBEHHO Ha 12,10, 6 yen. [')py30n016€MHOCTB IIJIOTOB
CII-12, TIICH-10, IICH-6 cootBercTtBeHHO paBHa 1300, 1400, 1000 kr. Bec mmoToB
CII-12, TICII-10, IICH-6, yKOMIUIEKTOBaHHBIX CHAPSKEHUEM, COOTBETCTBEHHO PABEH

65, 70,47 xI'. H3rortoBneHsl cmacaTeiapHble IUIOTBI W3 JBYX- M TPEXCIONHO
JaroHaJIbHO-/TyOJIMPOBaHHOM MPOPE3UHEHHOM TKaHU OPaHKEBOI'0 U JKEJITOro IBETA.
[TpaBuiia npuBeeHMs IJIOTOB B pabouee MOJI0KEHUE U MOJIb30BaHUs UMH HAHEC EHBI
Ha BHEIIHEH 000J0YKe IJIOTa U BHYTPH IUIOTA Ha TEHTE, a TaKXE B CHEIHAJIbHBIX
MHCTpyKIMAX. B Hacrosmee Bpemsa nonka JIAC-5M-2 moBceMECTHO 3aMEHSIETCS
HAaJlyBHBIMHU IUIOTAMHU C TEHTOM.

II1. 3aknwuyumenvnas uacmo

HpenonaBaTenL HAIIOMHUHACT TCMY, y‘-Ie6HBIe OCJIN ¥ BOIIPOCHI 3aHATHUA OTMCYACT
MOJIOKUTCIIBbHBIC OTPHUIATCIBbHBIC MOMCHTBI IIPpU IPOBCACHUM 3aHATHUA OTBCYACT HaA
BOIIPOCHI, OOBSIBIISET OLCHKH, IIOJACHACT IOPAAOK IMOATOTOBKHM K CICAYIOIICMY
3aHATHUIO.

Jumepamypa.
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10.

1.

Kopnees, B.M. KoHCTpyKuMs M OCHOBBI JKCIUIyaTallMW JIETATEIbHBIX
anmapatoB : KoHcnekT Jekiuit / B.M. KopaeeB. — Ynpsnock: YBAY
I'A(n), 2009. - 130 c.

XKuromupckuii I'. . KoHcTpykuus camoneToB: YUeOHUK ISl CTYACHTOB
ABUAIMOHHBIX CIEIUATBLHOCTEH BY30B. - 3-€ u3., epepad. u gom. - M.:
Mammunoctpoenue, 2005. — 406¢. (6.1.2)

BoproBoe aBapuitHO-ciacaTenbHOE OOOpPYJOBAaHUE BO3AYIIHBIX CYIOB
rpaxaaHckor aBuammu : y4eb. mocobue / coct. H. Il. IlanduuoB. —
VaesnoBck: YBAY I'A (M)2011. - 72 c.
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Jlexknus Nel(
Tema: «bbITOBOE 000pPYIOBaHNE CAMOJIETAY.
§ 1. CocTaB ObITOBOTO 00OPY/IOBaHUSI.
§ 2. Ynanenue oTOpOCOB.

§ 3. BomocHabxxenue.

He.]'ll) 3aHATHA: .HGKHI/II/I COCTAaBJIAAIOT OCHOBY TCOPCTHYCCKOIO O6yIIGHI/I$I )41
AOJDKHBI JaBaTb CHUCTCMATU3HNPOBAHHBIC OCHOBBI HAYYHBIX 3HAaHUU MO JUCTUITIINHC,
PaCKpbIBaATh COCTOAHUC U IICPCIICKTUBLI PA3BUTUA COOTBCTCTBYIOHIeﬁ obacTn HayKH
N TCXHHWKH, KOHIHCHTPHUPOBATH BHUMAHHC 06yqa}0m1/1xc;1 Ha HauboJiee CIIOKHBIX U
Y3JI0BbBIX BOIIPpOCAax, CTUMYJIHNPOBATh UX daKTUBHYIO IIO3HABATCIIbHYIO ACATCIILHOCTD U
CIT0COOCTBOBATH q)OpMHpOBaHI/II-O TBOPYCCKOI'O MBIINLJICHHAA. BGI[YIHI/IM MCTOAOM B
JICKIIMKU BBICTYIIACT YCTHOC HM3JIOKCHHUC yqe6Horo MaTcpuaja, COIIPOBOXIAIOIICCCA
I[GMOHCTp&IJ;HGfI BUJICO H KI/IHO(l)I/IJII)MOB, CXCM, IIIAKaTOB, IIOKA30M MOIICJIGﬁ,
HpI/I60pOB N MaKE€TOB, UCIIOJb30BaAHHUECM BHGKTpOHHO—BBI‘IPICJII/ITCJIBHOﬁ TCXHUKMU.

I. Béoonasa uacme: OT0Opa3uTh TEMy U y4eOHBIE BOIIPOCH HA JOCKE, OOBSIBUTH
1eIb, YKa3aTh Ha aKTyaJbHOCTh JAHHOTO 3aHSTHS, JOBECTH MOPSIOK MPOBEICHUS
3aHATHUS

I1. Ocnoenasa wacme:
§ 1. CocTaB ObITOBOI0 000PY10BAHMS.

bvimosoe 060pyodosanue npeHaA3HAUCHO JJIs1 CO3/IaHUSI HEOOXOIUMBIX YCIOBUI
YJICHaM SKHITaka, 0OCTY>KUBAIOIIEMY MTEPCOHAITY U MacCaKupaM Ha 3eMJIe U B TOJIETE.

B xabune skumaka, Ha paboUnX MecTaxX WICHOB dKUITaKa YCTAaHOBJICHBI Kpecia (puc.
15.1).

Kpecma perymupyrorcs 1o BBICOTE W CHAOXEHBI TMPUBS3HBIMH PEMHSIMHU C
MEXaHU3MOM aBTOMATHYECKOTO CTOMTOPEHHUS TIJICYEBBIX PEMHEM.

Kpecna nmwioTtoB mnepeMemaroTcs MO HANpaBISIIOIIMM  PEIbcaM, HMEKIIUM
KPUBHU3HY, 32 CUET KOTOPOW IIpM OTKATE B KpailiHEe 3aJHEE NOJIOKEHUE Kpecia
cmematorcss Kk O0opty. Kpecino duxcupyercs B KpaWHUX U MPOMEKYTOUHBIX
nonoxkenusix. Pacukcaruss  kpecen  ocymiectBisercss  pyukodt  «OTKATY,
PaCIIOJIOKEHHOM Ha KpecIe.
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Bce kpecna peryimpyroTcs Mo BbICOTE M UMEIOT MEXAHU3M 3aTsHKKU peMHen. [
ya00CTBa MUJIOTA HA €r0 Kpeclie YCTAHOBJICHBI MOJJIOKOTHUKU C MEXaHU3MaMu
aBTOHOMHOM PETyJIMPOBKH MOJIOKOTHUKOB.

Puc. 1. Kpecino nunoTtos:

1 — moxymika MOATOJOBHUKA; 2 — CTEHKA; 3 — Oalka BepXHssA; 4 — IUICUCBOM
peMeHb; 5 — msarkas noaymka; 6 — 6oat; 7 — ynop; 8 — Oanka HIXKHAS; 9 — Kapkac
cnuHkY; 10 —MexaHu3M cronope- Hust peMmHei; 11 — cepsera; 12 —npoduiib; 13 —penbc;
14 — ynop; 15 — gamka; 16 — oce ponuka; 17 — ponuk; 18 — MexaHU3M BEPTUKAIBHON
peryJmpoBKH kpecia; 19 — kaperka; 20 — cronop; 21 — peruar; 22 — HanpasJIsIroIuye
POJIMKY; 23 — pydKa yIpaBieHUS MEXaHU3MOM IPOJIOIBHON PEryJIMpOBKHU Kpecia; 24
— MATKas MOAYIIKa; 25 — MpsKKa; 26 — IpaBblil NOSICHOM PEMEHD; 27 — OMJIOKOTHHUK

Kpecno nunota Airbus-320
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JIBa MPUHIMIHUAIBHO OJUHAKOBBIX, HO YCTPOEHHBIX 3€pPKaJIbHO OTHOCUTEIBHO
IPOJIOJIBHOM OCH Kpecila yCTaHOBJICHBI B KaOWHE.

[Munotckue xpecna moABMKHBI. OHM MOTYT TepeMeliaThcs BIepEén-Hazaa U, B
KpaifHeM 3aJJHEM TIOJIOKEHUH, €IIE U Ye35Kal0T B CTOPOHY O0pTa. ITO ClIeTaHO MOTOMY,
YTO MHJIOTaM BO BpeMs MOJIETa HAI0 UMETh BO3MOXHOCTH JOTSHYTHCS JO MHOTHX
3JIEMEHTOB KaOMHBI KaK OJHOMY, TaK U JAPYroMy — TaK YTO JajeKo JIPYT OT Jpyra
NUWJIOTOB pa3Mellath He nonydaerca. Ho Mexay nuimoraMu HaXoJIUTCS LEHTPAJIbHbIN
NyJbT «IbEAECTal», U OH MEIIAeT MUJIOTaM HOPMAaJbHO 3aHATh CBOE MECTO, KOrja
KpECJo NPUIBUHYTO BIEpEA. Ye3kas Ha3ad U K OOPTY, Kpecio Mo3BoJisAeT 6oJiee UiH
MEHEeEe HOPMaJbHO MPONTH MUJIOTY MEXIY MbeaecTaloM U kpeciaoM. Kpecio mumora
JEPKUTCST HAa OCHOBAHWM, MPUKPYYEHHOM K MOJY BOCEMbIO Oositamu (1O JBa C
KQKJIOTO YTJIa):

166



HOCpGI[I/IHC MMOAYIIKN HAXOIATCA ABA IICPCKIIOYATCIIA:

OHM ympaBISIOT AJIEKTPOMOTOPOM, KOTOPBIA Yepe3 PemyKTOpbl W 3yOuaTbie
peiiku  TepeMeniaeT  Kpecio - 10 BEepTHKATM W [0  TOPH30HTAH.
PaGoraer OH oT TpéxhazHoro TOKa 115/200B 4001 m.
B yrity kpecna HaXoIsTCsS pyqHBIC PETyTUPOBKH:

JiBa OapabaHunKa
ITO3BOJISIIOT peryampoBaTh
MOSICHAUYHBIN MOATIOP,
a  HWXKHUE TpPU  PYUKH:
V — DpydHOE YyIIpaBJIECHHUE
IIEpEMELICHUEM  Kpecia 10

BEpPTUKAJIH,
H — nepememenue 1o
TOPU30HTAJIH,
R — HakjnoH  chouHKW.

OTH  pydyKH  CBSI3aHbl  CO

CTONOpaMH
COOTBETCTBYIOIIETO TIOJIOKEHHSI Kpeciaa M TOJbKO TMO3BOJISIOT Pa30IOKUPOBATH
KpecJyio, a mepemMeniaTh ero Hajo Bpyunyto. B o6miem, pyuku H u V — 310 3amacHsie,
Ha ciydail HepabOotarouiero siektponpuBonaa. Pydka «Lock-Unlock» ympasasier
CTOTIOPOM IIJIEYEBBIX PEMHE.
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Cucrema IMPUBA3HBIX peMHeﬁ TYT IIITUTOYCYHAA — JABC IMOJIOBHMHKH ITOSICHOI'O

PEMHS, ABA IIJICUCBLIX, U OJJUH — B IIPOMCIKHOCTH. Bce pPEMHHA 3aCTErMBarOTCs B (0105151

3aMOK.

PEMHSM JIBUTaThCs BOOOIIIE.

PaccTéruBaroTcst OHM OJHOBPEMEHHO —
HOBOPOTOM JIUCKA Ha MEpeHeN CTOpOHE 3aMKa Ha
YEeTBEPTh o0opora.
[IneueBble  peMHM  HUMEIOT  WHEPLHUOHHBIE
KaTyIIKH, KOTOpbIe TO3BOJSIOT  HEOBICTPO
BBITSITUBATh 3TH PEMHHU, HO OJOKHPYIOT HX
obicTpoe nBwxkeHue. Kak yke yHnoMHHaIoCh
BBIIIIC, JJS TUICYEBBIX PEMHEH CyIIeCTBYeT
PYKOSAITKA CTOTIOPEHHSI Ha OOKOBOI MMOBEPXHOCTH
CIIMHKH. 3aCTOMOPEHHBIE KATYIIKH HE TTO3BOJISIOT

Buanel mpomonbHbie penbebl MO OokaM TIaThOpMBbI, W YCTPONCTBO JIs

IMOIICPCUHOI O IMICPCMCIICHUA. B BerHeﬁ YaCTU CHUMKaA MOKHO Pa3riIiaCTb JJaMIIOYKH

(x HUM oaAXoAAT poBoja). [To ogHOM TaMITOYKe PACIIONOKEHO B KaK/IOM YTy CHU3Y

Kpecia. Onn MI0JICBEYNBAIOT MIPOCTPAHCTBO BOKPYT Kpeca.

He Bce 3HatoT u npo A3Chl (aBTOMaThl 3alllMThl) MO MUTAHUIO 3JIEKTPOMOTOPA,

KOTOPBIC HAXOAATCA TAKIKC Ha HIKHEH IMOBCPXHOCTHU KpECia, HO CIICPCAU. BBIBaeT,
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KPECJIO HE MEPEeMEIIaeTCs AJICKTPUICSCKU TIPU UX
BbIOMBaHMU. B TakoMm citydae nedext, BO3SMOXKHO,
yJIacTCs JICTKO YCTPAHUTh, BOTKHYB X B pabouece

TIOJIOXKCHHE.
B mpaBoii yacTu kanpa, OJmKe K BepXy, MOKHO
YBUACTh TPOCHKH B uépHOW oOosouke. OHHU
IPOXOJAT OT Py4eK MEXaHHUECKOTO YIPaBICHHUS
KpeciIoM 1o BEPTUKAJIH u 1o
TOPHU30HTAIN. DIIEKTPONPUBOJ Kpeciia MUTACTCS
gyepe3 Kabenb, MPOXOISIIUI Yepe3 OCHOBAHHE CO
cTopoHsl bopta Kpecio coenunsiercst ¢ 60pToBOMA
CeThIO uYepe3 pa3béM Ha HUIKHEH MOBEPXHOCTH
OCHOBaHUSI, MOATOMY JJII OTCOCIUHEHUS 3TOTO
pa3zbéMa Mpu CHATHH Kpeciia MPUXOIUTCS JIC3Th B

TEXHUYECKMU OTCEK 1101 IIOJIOM. HOIIFOJIOBHI/IK MOJKCT PCTYJIIUPOBATHCA OJIA y,Z[O6CTBa,

IIPOXUBAIOIICTIO B KPECIIC.

CrneBa MOJJIOKOTHUK, YOpaHHBIM B HUIILY
cOoky kpecina. C3anu Kpeciia UMEETCsl OTCEK CO
criacaTeTbHBIMH KUJICTaMHU IKHITAXKA.

OTH KUIEThl UMEIOT 0paHH(CBBIﬁ OBET, B OTJIINYHUEC OT JKEIITHIX MMacCaXupPCKUx.

YrtoOBI cracarenu BHUACIN, KOI'O HAAO CIlaCaTb IICPBBIMMH. HOI[J'IOKOTHI/IK (¢10)

BHYTPEHHEU CTOPOHBI Kpecia IIPOCTOM.
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[ToqIOKOTHUK €O BHEIIHEW, OOpPTOBOM
CTOPOHBI Kpeciaa HeMHOro cioxnee. [Ipexne
BCcero, oH mmpe. [loromy 4Tto Ha HEM JIEKUT
pyKa, yIOpaBJSIIOMIAs  CaMOJETOM  4Yepe3

Sidestick.
Taxoke 11 y1006CcTBa 3TOT MOJIOKOTHUK MOXKET
PETyIMPOBATHCS HE TOJIBKO MO HAKIIOHY BIIEPEI-
Has3aJ, HO W BIEBO-BIpaBO. J[JI1 3TOro y HEro CHHU3Y €CTh JONOJHHUTEIbHBIN

Oapabanunk. Tekyllee MOJOKEHHUE PETYJMPOBOK IMOIJIOKOTHUKA MOKAa3bIBAETCS Ha
HIKaNax 3a MPO3padyHbIM CTEKJIOM. TakuM o0Opa3oMm, MUJIOTY JOCTaTOYHO OAHMH pa3
no1o0paTh cede y00HO0e MOI0KEeHHE, U 3aIicaTh 3Ty 3HaueHus. Ha npyrom camonére
OH MOJKET Cpa3y BBICTABUTh 3TH 3HAYEHUS, U MOJJIOKOTHUK OKAXETCS B HY’)KHOM €My
MOJIOKEHUHU. DTOT MOJJIOKOTHHK TAKXKE MOXHO IOJHSTH BBEPX J0O YPOBHS CIIUHKU
Kpecya, KOrJja OH HE HY>KEH.

B xabune skumaka Ha KaXXI0M pa60qu MCCTC YCTAHOBJICHBI BCHTHJIATOPHI.
Hepea JJOOOBBIMU CTEKJIaMU YCTAHOBJICHBI CBCTO3aIlIUTHLIC YCTPOﬁCTBa, KOTOPBIC
MNpCaAHasHa4YCHbI JJIA 3alllUTHI IJIa3 ITMJIOTOB OT IIPAMBIX COJIHCUHBIX queﬁ n s
BBIITOJIHCHU S y‘I€6HBIX ITIOJICTOB «II0J I]ITOpKOfI» 110 HpI/I60paM.

B maccaxupckux camoHax M OyQeTax-KyXHSX YCTAHOBJICHBI: MaCCaKUPCKUE
Kpeclia; dJEeKTPOXOJIOAUIBLHUKH; OydeT; rapaepoo.

B Oydere ycTaHOBJICHBI AIEKTPOKUIIATHIHBHUKH, JIEKTPOILTUTKA, KOHTEHHEPHI C
OOpPTOBBIM TUTaHWEM, KOHTCHHEp IS OTXOJIOB, CIIMBHOW Oak W 3JIEKTPOIyXOBBIC
mkadsl (puc. 2).

B xabune skxumaka HaAXOIUTCS Tapjepod IS BEepXHEH OJCKIBI, MecTa IS
JIMYHBIX BEIIEH U TTOJIETHOW JOKYMEHTAIINH.

Ha pa0ouyux MecTax yCTaHOBJIEHbI: MEMNEIbHUIA 3aKPBITOTO TUMA; CTOJIUK IS
paboThl ¢ TOKYMEHTaMHM; JEp>KaTelu JJIs YalleK, pydeK W KapaHjaiien; Mecra s
TaApPHUTYPBHI U XPAHEHUS HEOOJIBIIINUX JIMYHBIX BEIIEH.
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Puc.2. bydernas croiika:

1, 5 — ctBopka HuUIIM U1t MeradoHa; 2 — mKad MEKTPUUECKUI JyXOBOil; 3, 8 —
ANEKTPOLIUTOK; 4 — KUMSATWIBHUK YHUBEPCAIBbHBIN; 6 — IKaQUUK I TUYHBIX BelIei
OOPTIPOBOJHUKOB; 7 — CTBOPKA HUIIU AJis TeleOHHOU TpyOKH; 9 — CTBOpKA HUILU
it antedky; 10 — aBeph kaOuHbl Skunaxa; 11 — oTkpeiBaTenb OYTHUIOK; 12 — 3aMOK
dbuKcanuu KAMATHIbHUKA; 13 — JecTHUIIA Teneckonuueckas; 14 — ¢ukcaTop JIBepH
KaOWHBI dKUIaXxa; 15 — nenenpHUIA; 16 — TFOYOK JIJIs IEMOHTa)Ka KpaHa- CMECUTEJIS;
17 — smmk g cyXux OTX0HoB; 18 — CTBOpkKa simuKa JUisi CyXMX OTXOAOB; 19 —
nopteepa; 20 — moakoc;, 21 — KoOHTeilHep OOpPTHPOBOJHUKA; 22 — CTBOpKa
TepMOKaMepsl; 23 — KpaH-CMECUTEND; 24 — CTBOpPKA HaAyBHOTO Tpama; 25 — CTol ¢
PAKOBUHON MOMKH; 26 — CTBOPKH

BHCKTPOHJ'H/ITKa npc€aHasHauCHa OJIs1 KUIIAYCHUS KHUAKOCTH, IIPUTOTOBJICHUA
IMHIIH, pa3orpeBa U NOAACPIKAaHUA €€ B IrOpPA4YCM COCTOAHUMU.

KunstuiabHuku MNPpECAHA3HAYCHBI OJIA KHUILIYCHHA W IIOJOTpPEBA BOJbI, 4 TAKXKC
COXpaHCHUs €€ B ropsA4EeM COCTOSHNH IIPHU BBIKIIFOUCHHOM ITOJOTI'PEBE. Pexum pa6OTBI
KHUIIATUIIBHUKOB — )IJ'H/ITeJ'IBHBII\/’I.

[lIxad snexkTpoayxoBOW  TpeAHA3HAUYeH JJI1  pa3orpeBa B BOCHBMH
OJHOIIOPLIMOHHBIX COTEHHUKAX KOHCEPBUPOBAHHBIX IIPOJYKTOB WA
CBEKE3aMOPOKEHHBIX OJIFOJI, BXOSIINX B PAIIMOH MUTaHUS.
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XO0JIOAUIIBHUK NpCAHAa3HAUCH AJIA XpaHCHUSA IMHUIICBBIX ITPOAYKTOB Ha CTOSAHKE U
B ITOJIETC.

B crennaxax Sy$eTa-xyxHr yCTOHORAMEQIOTCR
KOHTERHEPbI BOPTNIPOBOAHMKA. [ogobHo |
KYXOHHEIM WKOGUHKOM, OHM SRNRIOTCH SMKOCTSMA
ans xpaHerun. B xoHTeRHepax ROCTOARSIOTCH HO
COMOTIET ¥ XPOHATCR BO BPEMS NONETA NPOMy KTH
NUTOHUS, NOCYAC, OMTOR0A UHBEHTOPL.

i 118 i
Mepen Houanom obCy KMBAHWA NOCCOXHPOB .

POUMOHE NUTOHKA pa3orpeaaioTcn 8 KOH-
BEKLIMOHHBIX MEYAX. [opsumna Boagyx oF

7py5uc'.ux INEKTPOHAIPeBCTENes PpaBHOMED- ~

HO paCnpeaensaTC NO XoMepe C NOMOLLLID

WADKYNRUMOHHOIO BEHTURATORA. -
2
e |

s e |

CYXOT AR KsmAuesna [T
HOAIE ¥ NS NPUTOTOR-

neHUS Kode.

5

N Pabouca noaspxrocts
KYXHH BENONHEHA

& Bune OTKMAHOTO
CTONMKA.

PocbocosoHHue HO NOAHOCH POUMOHE YKNG-
auegoTces cronkoi 8 CEPBMCHBIE TENEXXKH,
KOTOPHE Ty XOT ANA BPEMEHHOTO XPOHEHUR

¥ NOCRERYICILEA TPOHCNCPTUPOBKM MMTGHMUS

U HOMMTXOR 1O canoHy camoneta. Bruay Tenex-
K¥4 POCNONOKEHH Pelark yNPAENeH#A: HaXaTHe
HO KPacHER GUKCHDY 8T NONOXEHHE TENEXKM,
3EPEHEA — CHAMOEBT BROK UM AQNsHeRILero
ABHKEHMR.

§ 2. Ynanenue or0Opocos.

Jl1s1 cOopa 0TOPOCOB UCTIOJIB3YIOTCSI YMBIBAJIBHUK, YHUTA3, KOHTCHHED U CIIMBHOM
0ak B Oydere (puc. 3).
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Puc. 15.3. Cucrema ynaneHnus oTOpOCOB caHy3Ja U OypeTa-KyXHH:

1 — pakoBuHA MOMKH; 2 — paKOBUHA; 3 — KHOIIKA CMbIBA YHUTA3a; 4 — YHUTA3; 5 —
TpyOOIIPOBOJ BBITSDKHOM BEHTWIALMU; 6 — Oak CIMBHOH; 7 — HAcoc NPOMBIBKH
yHHTa3a; 8 — KjanaH oOpaTHON MPOMBIBOYHOM Maructpainy; 9 — naxnens ciauBHasi; 10 —
LITYLEP IPOMBIBOUYHBIN; 11 — kitarman cnuBHOM; 12 — kpaH-curHanusaTop; 13 — pydka
IIPOBEPKH KpaHa-CUTHAIU3AaTOpa

MecTonosio)keHre U KOJMYECTBO KaOMHOK B pa3HbIX caMmoJjeTax pa3iuyHoe. B
«bounr-747» 11 TyaneroB: mo 2 B KOHIIE U HaydaJjie CalloHa CaMoJIeTa, 3 — Ha BTOPOU
nanyoe u 4 B cepeaune caynona. Camonetsl A-320, SAk-42, Ty-154, «bounr-737»
o0opynoBaHbI TpeMs TyasieTamu: 1 pu Bxojie u 2 B xBocTe. «bouHr 767» 000py10BaH
5 tyanmeramu: 1 B Havane OM3Hec-Kiacca, 2 MEXIy SKOHOM- B OM3HEc-Ki1accoMm, 2 B
ceperHe 3KoHOMKJIacca. Ho kak mpaBuio, pacronokeHHe TyaJeTHhIX KaOWHOK B
caMoJIeTaX pa3HOE€ M 3aBHCHUT OT THWIIA, T'OJIa BBIMYCKa W TUIAHUPOBKU camoJieta. B
YHUTa3€e MNPUMEHEHA PELUPKYJSALUOHHAS CHUCTEMa IPOMBIBKM, MPU KOTOPOW HE
TpeOyeTcs BoJa JJisi CMbIBa HEUMCTOT. M3 yaliku yHUTa3a HEYUCTOTHI NOCTYIAIOT B
0aK, CMEHIMBAsACh CO CHEUUATBHON KUAKOCTBIO M TOABEPrasiCh XHUMHYECKOU
00paboTKe, KOTOpas 3aKJI0YaeTCsa B J€3MH(PEKINA HEUUCTOT, YHUUTOKEHUH 3ariaxa,
pPacCTBOPEHHUHM M pPa3MEIbUCHUU TBEPJbIX YaCTHUIl, IOCIE 4YEero 4Yallka YyHWTa3a
IIPOMBIBAETCS XUMUYECKH 00pabOTaHHOW U OT(PUIBTPOBAHHON CMECHIO.

B A-320 0TXOJBI MOCTYNAIOT B CHienuaibHbIA O0ak Ha 170 muTpos, a BoT B Ty-
154M KapTUHKA HEMHOTO Jpyrasi.
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B A-320 otOpochl ynansioTcs U3 yHHATa3a ¢ MOMOIIBbI0 Bakyyma. To ecTh OHH
npocto 3acachiBatoTcsi B 0ak. bak Ty-154 ocHaiieH QuibTpoM, 3aaepKUBAIOIINM
KpymnHble 4YacTullbl. OcCTajdbHOE HCIONB3yeTCs MJisi CMbiBa. B TedyeHuu mosera
KOHIIEHTpaIMsi HEUYUCTH B BOJE IMOCTOSHHO YyBenuuuBaercs. Uto Obl J1aHHAS
cyOcTaHIIMs HE 3JJ0BOHUJIA HA BECh CAJIOH B HEE JI00aBISIOT XUMUYECKUE BEIIECTBa, a
TOYHEE MaJICHbKHE MEIIOYKH C HUMH, KOTOpbIC KUJIAIOT MPSMO B yHHUTa3. 3amax u
NPUHIINAIN JIEUCTBUS BEIIECTB TaKO#l ke Kak U B Ouoryanertax. Boeing-737 Classic
HUYEM HE OTIMYaeTcs U (hexaauu OecrollaHO TOHSIOTCS MO KPYTy B TEUEHUU BCETO
noseta. JKUaKoCTh HaJO 3ampaBiisiTh MEpell KaKIbIM B3JIETOM, YTO U JIEJIa€TCS B
o0s13atesibHOM mopsiike. Bo Bcelt 3Tol cucteme ecTh mpodiieMa — 4ellOBEUeCKUi
daktop. KT0-TO MOXET YpOHUTHh KPYIHYIO BEHIMILy B YHUTAa3 U TOTJAa Y TEXHUKOB
BO3HHMKAET cepbe3Has 3aaada. Ecinum 3TO KOoCcMeTHYKa WM KpBIIIKa YalHUKA, TO
CaMoOJIET MOXET OBITh BBIBEICH M3 CTPOsS Ha JIUTENbHBIA Cpok! 3mech He Ta
CaHTEXHHKa, C KOTOPOH MOXKHO pa3o0parbcs 3a HECKoiabko MuHYT. K TpybOam B
caMoJIeTe OYEeHb CIIOKHO MOA00paThCs.

-

Ty-154M. Ilanenu o6CiTyKUBaHUS B a3pOIOPTE.

Kak TOJBKO caMOeT NpUIeTaeT Ha MECTO HA3HAYEHHs K HEMY Ccpasy XKe
MOABE3KACT MalllHa c OTPOMHBIM ropupoBaHHBIM [UTAHTOM.
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Boeing-737

§ 3. Bogocna0xenue.

Cuctema BOJOCHAOXEHUSI W yJAaJeHHUs OTOpPOCOB IMpeJHa3HaueHa JUis
oOecrieueHns] MUTHEBOM BOJOM, MOJAauu €€ K yMbIBaJIbHUKaM, cOOpa W yJaJIeHus
otOpocoB. CucteMbl BOAOCHA0KEHUSI ObIBAIOT LIEHTPAJIM30BAHHOTO U aBTOHOMHOIO
tuna. B cuctemax aBTOHOMHOrO THIA KaKIbli YMBIBAIbHUK U  Oy(eT-KyXxHs
cHa0KeHbl UHAMBUIYAJIbHOHN cucTeMoil BojocHa0xkeHus (puc. 4). baku ¢ Bogoi amns
YMBIBaHUA Pa3MeIleHbl B TyaneTrax. Boga u3 6akoB mo TpyOOmpoBoAaM MOCTyHaeT K
KpaHaM YMBIBAJIbHUKOB C KJaBUIIAMW HaXWMHOro Tuma. B cucremax
LEHTPAIM30BAaHHOTO TUIIa UMEETCS OO 3amac BOJbI B €IMHOM Oake, U3 KOTOPOro
OHa mopgaerca Ko BceM mnorpedurensaMm. llocne 3ampaBku Oaka B HEM co3gaercs
JABJICHUE HAJJyBa BO3AYLIHBIMH Kommpeccopamu. KomIpeccopsl BKIIIOUYAIOTCS H
BBIKJTIOYAIOTCSl CUTHAJIM3aTOpOM JaBiieHus. Bonma k kpaHam OyQeToB U TyaJeToB
MOXXET II0J1aBaThCsl XOJIOAHOW WM  ropsue. HarpeB BoAbl OCYyIIECTBIISIETCS
nogorpesareneMm a0 temneparypbl 48 C. Hcnmonp3oBaHHass BoAa, Kak ITPaBHIIO,
clMBaeTcs 3a OOpT uepe3 TMAPO3aTBOP U CIAMBHOW HACAIOK.
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Puc. 4. Cucrema BOIIOCHa6)KeHI/I}I TyaJICTa aBTOHOMHOI'O THUIIA:

1 — BoxsiHON Oak; 2 — 3amopHBIA KpaH; 3 — OpeHaxHbId TpyOompoBom; 4 —
PacXo/IHbIA Tpy- OOMPOBOJ; 5 — KpaH-CMECUTENb; 6 — paKOBUHA YMBIBAJIbHUKA; 7 —
CIIMBHOM KpaH; 8 — cIuB- HOM TpyOomnpoBoA; 9 — 3ampaBouHsblil TpyOomnposo; 10 —
KOHTPOJIBHBIN TpyOompoBoa; 11 — runpo3arBop; 12 — uexon oborpesa; 13 — cnuBHOMN
HacajokK; 14 — maHens KOHTPOJIS 000Tpe- Ba CIMBHOIO 0caika; 15 — Bojo3anpaBoyHas
naHesb

Hncempykyusa no oesungpekyuu u ouucmke UeHmMpPAaU306aAHHLIX CUCHEM
6000CHADIHCEHUS CAMOJICMO8 U CPEeOCmE UX 3anpasku (PACnpOCMPAHAEHICA HA
camoniemol ui-86)

[lenTpanu3oBaHHbIE CUCTEMBI BOJIOCHA0KeHUs caMoieToB Min-86 paccunTansl Ha
o0ecrieueHne MacCaKUpOB U YWICHOB DKHUIAXa MUTHEBOW BOAOW M MOTOMY JIOJKHBI
HAXOJIUTHCA TOJI CTPOTUM CAaHUTAPHBIM KOHTPOJIEM, U MX IKCILTyaTaIlus I0JKHA OBITh
oOycoBiieHa coOJII0/IEHUEM ONPENEIEHHBIX CAHUTAPHO-TUTUEHUYECKUX MTPABHIL.

CoxpaHeHHe KadecTBa MUTHLEBOM BOJBI B CHCTEME BOJIOCHAOXKEHHUS CamoJjieTa
mpejmnoiaraeT, 4ro Ha BCEX JTamaxX, KOTOpbIe IPOXOAUT BOJa OT HCTOYHUKA
BOJIOCHA0XKEHUS O CaMOJIETHON CUCTEMBI, COOJIFOAAIOTCS HEOOXO0IUMbIE CAHUTAPHO-
TUTHCHUYECKHE YCIIOBHS, TapaHTHUPYIOIIME €€ KadeCTBO B COOTBETCTBUU C
tpeboBanusimu 'OCT 2874-73.

Takumu dTarnamu SBISIOTCS: BOJIOIIPOBOAHAS CHCTEMA a3pOIOpTa, MYyHKT pa3gadu
MUTHEBOM BOJBI, BOJIO3ApPAaBOYHAs aBTOMAIIMHA M CHCTEMa BOJIOCHAOKEHUS
camoJieTa.
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Ha mro0oM u3 3THUX 3TamnoB, €ClId HAapylIAalOTCs CaHUTAPHO-TUTMEHHYECKUE
YCJIOBHSI, MOXET TPOWU30WTH 3arpsi3HEHHWE BOJbI, OTYEr0 OyAyT HapYIICHHI ee
IIUTHEBBIC KAYECTBA.

Bo wus0exaHne BO3MOXHBIX CIy4YallHBIX 3arps3HEHM TMHUTHEBOM  BOJBI
OPEINPUHUMACTCS PAJ MPOPUIAKTUYECKUX U JE3WH(EKIIMOHHBIX MEPOIPHUSITHI U
Mepbl CAHUTAPHOTO KOHTPOJIS.

1. [TyHKT paznaun NUTHEBOM BOJIBI a3pONIOpTa

1.1. K nyHkTy pa3nauu 10mkHa OBITH TIOJIBE/IEHA BO/IA U3 001IEH BOIOIIPOBOIHOM
CETH a’poIopTa, CoJiepxkalieid Boay, COOTBEeTCTBYoNyt0 TpeboBanusm ['OCT 2874-
73.

1.2. Jlma mopmorpeBa BOAbI B 3UMHEE BpeMsl TroJa B IIYHKTE pa3ladu
IIPEAyCMaTPUBAIOTCS CIIELIUAIbHBIE BOAOIIOAOIPEBATENH.

1.3. IlyHkTbl pa3gayu BOABI JOJKHBI OBITh 00OPYJOBaHBI B OTACIBHBIX
MOMEIIEHUSIX W UMETh BBIBEJICHHBIM HapyXKy TpyOonpoBoA Uisl 3alpaBKU
BOJIO3AIIPABOYHBIX ABTOMAIIMH, CHEHUAIBHO TMPEAHA3HAYEHHBIX IS 3alpaBKU
CaMOJICTOB C IIEHTPATM30BAHHON CUCTEMOM BOJIOCHAOKEHUSI.

1.4. Kareroprdecku 3aIpeniacTcsi UCIOAb30BaTh BOAY M3 IyHKTA pa3fadd Jjist
JPYTUX HaJJOOHOCTEHN U 3aIlpaBisiTh APYTrUe BOJI03aPABOYHBIC CPEICTBA.

1.5. BreiBeleHHBINM HapyKy TpyOOMpPOBOJ JOJKEH ObITh TMOMEIIEH B KEJIE3HBIM
AIINK, 3aITAPAIOLIUICS HA 3aMOK, U JOJKEH UMETh IJIOTHYIO KPBIIIKY, 3aKPBhIBAIOILY IO
OTBEpCTHE TPYOOIIPOBOIA.

1.6. Ha tpyOompoBoje AOMKEH ObITh PACHOJIOKEH CHEHUAIbHBIA KpaH IS
otbopa 1po0 BOJIBI I aHAIH3A.

1.7. B xene3HOM SIIMKE JAOJDKEH XPaHUTHCS BOAO3AlPABOYHBIN IIJIAHT,
NIpEAHA3HAYECHHBIM  JUIA  3alpaBKW NPUEMHOM €MKOCTH  BOJO3alpPaBOYHOU
aBTOMAaIIMHbl. HaKOHEUHUK [UTaHra 10JKEH ObITh 3a4EXJICH.

1.8. Ilepen kaxk10i 3ampaBKOl BOJO3AMPABOYHON aBTOMAIIMHBI IUIAHT JIOJKEH
OBITH TPOMBIT TUTHEBOM BOJOW M3 IMyHKTA pa3/iayu.

1.9. ITpu 3anpaBKe BOOM BOAO3AIIPABOYHOM aBTOMAILMHBI €€ PUEMHBIN IITYIIEDP
nepe NPUCOEIMHEHUEM IUTAHTa I0JKEH ObITh OMOJIOCHYT BOJOM U3 IIUIAHTA MyHKTA
pazzaauu.

2. Bogo3anpaBoyHasi aBTOMaIIMHA
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2.1. BOHOBaHpaBO‘lHaﬂ aBTOMaAllIMHAa IIpU BBECACHHWH €€ B OKCILTyaTalMIO, a TaAKXKEC
IIOCJIC €€ PEMOHTA

JIOJKHA TIOJIBEPTraThCs Clenyromeid 00paboTke u e3nH(EKITIHN:

- TMpUEMHAasT €MKOCTh AaBTOMAIIMHbl OYMINAETCA IIETKAMH, CMOYEHHBIMU
PacTBOPOM TMITOXJIOPUTA KAJIBIUS UM XJIOPHOM M3BECTH C KOHILIEHTPAIUEH aKTHBHOTO
xjiopa 200 Mr/i1 10 yaaJeHusl BCeX 3arps3HeHUM;

- IIOCJIC 3TOTO CMKOCTb IIPOMBIBACTCA MUTHLEBOM BOI[Oﬁ N3 pasgaTOvYHOro ITyHKTa,

- TOCJie TPOMBIBKM E€MKOCTh IIOJIHOCTBIO 3allOJHSETCSI BOJAOHM C HaBECKOM
TUIOXJIOPUTA KalbliUg WIM XJIOPHOM W3BECTH, OOECHeuMBaIOIIEd B pacTBOpE
KOHIIEHTPAIMIO aKTUBHOTO XJopa 75 - 100 mr/m;

- pacTBOp BBIAECPKUBAETCS B EMKOCTH B T€UEHHE 6 4aCOB, IIOCIIEC YErO CINBACTCS
M EMKOCTb 2 - 3 pa3a MpOMBIBAETCSI YUCTOW MUTHEBOM BOJOM.

2.2. VYkazanHple B 1. 2.1 MepoOmpusATHs NPOBOIATCS TaKXKE M B IEPUOA
AKCIUTyaTaly BOA03aMPaBOYHON aBTOMAIIIMHBI HE pexe | paza B Mecsl.

2.3. Ecau Boga ne otBevaeT TpedoBanusam ['OCT 2874-73, To Bojo3anpaBoyHas
aBTOMAIIIMHA TOJIBEPraeTcsl OUUCTKE U Ae3UH(EKIIMU B COOTBETCTBUU C II. 2.1.

2.4. TlpucoenMHUTEIBHBINA UIAHT, TPEIHA3HAYCHHBIN IJI 3alpaBKU CHUCTEMBI
BOJIOCHAOKEHUS CaMOJIeTa, IOJDKEH XPAHUTHCS Ha BOJ03AIPAaBOYHON aBTOMAIIIMHE B
qexJie, IPeAOXPaHSIIOIIEM €0 OT 3arpsS3HECHUSI.

2.5. IlpucoenuHUTENBHBIA MUTAHT TEepe] 3almpaBKONW CUCTEMBI BOJIOCHAOKEHUS
camoJieTa JIOJDKEH OBbITh MPOMBIT MUTHEBOW BOJION W TEepe] MPUCOSTUHEHUEM €To K
MITYLIEPY BOJIO3aMPaBKU camoJieTa MOCIEIHUN JOHKEH OBITh OMOJOCHYT BOJOW U3
LJIAHTa BOJO3AIIPaBOYHON aBTOMAIIUHBI.

3. CucreMa BOIOCHAOKEHUS CaMOJIETA

3.1. Ilpu BBOJIE B 3KCIUTyaTal[Mi0 HOBOTO CaMoOJIETa, MOCIE €ro KamuTalbHOIO
PEMOHTA WJIM 3aMEHBI arperaToB (IogorpeBarenieil BoJbl, KpaHOB-CMECUTENEH U Ip.),
a TakKe TPH MEPHOJUYECKUX PEeriiaMeHTHBIX paboTtax (dopma 1 u BbIlIe) cuctema
MOJABEPraeTCsl OUUCTKE.

3.2. OuucTka CHCTeMBbl BOJIOCHAOKEHHSI caMoJIeTa MPOU3BOIUTCS IMyTeM 2 - 3-
KpaTHOTO MPOMBIBaHUS ropsiueil Bojou ¢ temmnepatypou He Oonee 50 rpaa. C, co
CIIyCKOM €€ uepe3 Bce BOJ0pa30opHbIE KpaHbl (B Tyalerax, Oyderax u ap.) mpu
HaJIMYUU JABIICHUS B CUCTEME.
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3.3. KauecTBO NPOMBIBKM KOHTPOJUPYETCS OaKTEpPUOIOTUYECKUM AaHAIU30M
BOJIbI, U €CJIM OH OTPULIATEIBHBIN, TO BOJIOCUCTEMA TI0JIBEpraeTcs A1e3uH(EKIUN.

3.4. Jle3uHdekus CUCTEMbl BOJOCHAOXKEHHS caMoJieTa MPOU3BOJUTCS IyTEM
3aMOJIHEHUSI €€ BOJOW M3 BOJ03alpPaBOYHOM ABTOMAIIMHBI, COAEpPKAICH HaBECKY
TUTIOXJIOPUTA KaJbIlUsS WIM XJOPHOW W3BECTH, OOCECICUYHMBAIONINX B PacTBOPE
KOHIICHTPAITUIO aKTUBHOTO XJiopa 74 - 100 Mr/m ¢ 3Kcro3uiuel He MeHee 6 4acoB.

3.5. Ilocne 3amonHEHHs] CUCTEMBI PACTBOPOM HEOOXOIMMO MOAATh B CHCTEMY
JABJIEHUE U CIIyCTUTh HEMHOI'O BOJbI Y€pe3 BCE BOJAOPA300pHBIE KpPAaHbI, YTOOBI
yOeIUThCS B IOJIHOM 3aIIOJIHEHUHU BCEH CUCTEMBI J1€3paCTBOPOM.

3.6. Ilocne 6-yacoBOW 3KCHO3ULMU BOJA C PACTBOPOM IIOJUIEKUT CIUBY U3
BOJOCUCTEMBI, a ITOCIEAHSASA OABEPTAECTCS 2 - 3-KPaTHOM MPOMBIBKE YHCTOU IMTUTHEBOMN
BOJIOH.

4. CanuTapHbI KOHTPOJIb 32 KAYECTBOM BOJIbI
4.1. BomonpoBoaHasi cuctema a’ypornopra

4.1.1. TIpoObr BOAbl Juisi JA0OpPATOPHOTO aHaIM3a (XUMHUYECKOTO H
0aKTEepHUOJIOTUUECKOT0) OTOMPAIOTCS B COOTBETCTBUU C MOPSJIKOM, YCTAaHOBJICHHBIM
JUTSl TAaHHOTO UCTOYHHMKA BOJOCHAOKECHHUSI.

4.1.2. Metoapl 0aKTEpUOIOTUYECKOTO aHAIN3a UCTIOIb3YIOTCS B COOTBETCTBHUH C
tpeboBanusimu  ['OCT  18963-73 "Bogma nutheBad. MeTonbl  CaHUTApHO-
OaKTEepPHOIOTUYECKOTO aHamm3a'".

4.1.3. Metonpl ONpeAEACHUsI OCTATOYHOTO AKTUBHOTO XJIOpA  JIOJKHBI
coorBeTcTBOBaTh TpeOoBanusiMm ['OCT 18190-72 "Boma mnutbeBas. MeTomsl
OnpeAeIeHUs] OCTATOYHOT'O aKTUBHOIO XJiopa'.

4.2. ITyHKT pa3/iaui MUTbEBOM BOJIbI

4.2.1. TIlpobsl BOmbl JUIsi OAKTEPUOJOTHUECKOTO aHaJIM3a OTOUPAIOTCS
S)KCHEJICIIBHO.

4.2.2. IIpo6a Boawl oTOMpaeTcs U3 CEUaIbHO MPeIHa3HAYSHHOTO JIJIS O TOU SN
KpaHa Ha 3alpaBOYHOM TPyOOIPOBO/IE.

4.3. Bogo3anpaBo4yHasi aBTOMaIIMHA

179



4.3.1. IIpoGa Boab! 1yt OaKTEPUOIOTUIECKOTO aHATIN3a OTOMPALCTCS ©XKEHEIETHHO
(2 mpoOBI OTHOBPEMEHHO).

4.3.2. IIpob6a BoABI 11 OAKTEPHOJIOTMYECKOT0 aHaIM3a OTOMpaeTCs U3 IIIaHTa
MIPUEMHOM €MKOCTH BOJI03alIPABOYHONM aBTOMAIIWHBI TOCIE KaXJIOW €€ OYUCTKU U
Ne3UHMEKIIUH.

4.4. CucreMa BoJOCHAOKEHU caMoJIeTa

4.4.1. IIpoGa Boab! 1y 0aKTEPUOIOTHIECKOTO aHATIN3a OTOMPALCTCS SKEHEIETTHHO
(2 mpoOBI OTHOBPEMEHHO).

4.4.2. IIpoObI BoJBI OTOMPAIOTCS U3 BOJOPA30OPHBIX KPAHOB OJHOIO MEPEIHETO
¥ OJTHOTO 33J/HETO TyaJeTOB U U3 KpaHa B Oydere-kyxHe. [lepen B3aTrieM mpoObl BOJIbI
BOZI0pa300pHbBIEC KPAaHbI MPOTUPAIOTCS CTUPTOM.

4.4.3. Tlocime KaxaoW OYUCTKH M JE3WMH(GEKIIMU CHCTEMbl BOJOCHAOXEHUS
caMmoJsieTa OTOuparoTcsl MPoObl BOMABI /JI1 OAKTEPHUOTIOTHYECKOTO aHAIN3a U3 TE€X K
KpPaHOB, KaK yKa3aHo B 11. 4.4.2.

5. He3undexius cCUCTEMbI BOAOCHAOKEHUS caMOJIeTa
T10 AMHUIEMUOJOTUYECKUM MMOKA3aHUSIM

5.1. HGSI/IH(bGKHI/IH CHUCTCMBbI BOIIOCHa6)KeHI/ISI CaMOJICTOB, HpI/I6BIBaIOHIHX nus3
Bap}I6C)KHI>IX CTpaH, IIPOU3BOAUTCA IIO0O YKA3aHHIO CaHHTapHOfI CJ'Iy}K6BI B
COOTBCTCTBHUHU C JIIMACMHUOJIIOTHYCCKUMU ITOKa3aHUSAMU.

6. TpeOoBaHUA K MepCcOHANTY, 00CTYKUBAIOLIEMY 3aIIPABKY
CHCTEM BOJIOCHAOKEHUS CAMOJIETOB MIUTHEBON BOIOMN

6.1. OOcnyxuBaHME€ TyHKTa pa3layd MHUTbEBOM BOJABI, 3ampaBKa BOAOU
BOJ03alIPABOYHBIX aBTOMAILIMH, 3allpaBKa BOJON CUCTEM BOJOCHAOXKEHUS CAMOJIETOB,
a TaKKe IPOU3BOJCTBO OYMUCTHBIX M JI€3MH(EKIUOHHBIX PAaOOT BO3Jaraercs Ha
TEXHUKA-0IIEPATOPA, HMEIOIIEr0 CHEHUANBHYIO ITOATOTOBKY M OTBEYAOLIEr0 II0
COCTOSIHUIO CBOETO 370pOBbSi TPEeOOBaHUSIM, MNPEAbSIBISIEMbIM K KaTeropuu
PabOTHUKOB MUILEBBIX TMPEITPUATUH.

6.2. Pabora TexHHMKa-omepaTopa Ha BCEX JdTamax CONPUKOCHOBEHHUS C
3aIpaBJIIEMON MUTHEBOU BOJIOW JNOJKHA MPOU3BOAUTHCA B YUCTOM CIIELOICKIE.

6.3. OcylluecTBIEHUE CAHUTAPHOTO KOHTPOJS 3a KaueCTBOM IHTHEBOW BOJbI
BO3JIaraeTcsl Ha CAaHUTApHYIO CITy KOy a’sporopra.
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6.4. CnuB BO/BI U3 CIIMBHOI'O Oaka BOJI03alPaBOYHON aBTOMAIITUHBI U U3 CUCTEMBI
BOJIOCHA0KEHUS CaMOJIETA BO3JIAraeTCs COOTBETCTBEHHO HA BOAUTENS ABTOMAIIIUHBI U
texauka ATD.

Wuctpykuus mnpenHasHayaeTcst sl pabotHukoB ATDB, TeXHHKOB-omepaTtopoB
pa3aTOYHbIX MYHKTOB MUTHEBOW BOJIbI, BOJUTENEH BOJ03aPAaBOYHBIX ABTOMAIIMH U
pPabOTHUKOB CAaHUTAPHOM CITY>KOBI.

111, 3aknwuyumenvnasa uacmo

HpeHOIIaBaTCJ'IB HAaIlTOMHUHACT TCMY, yqe6HBIe CJIN 1 BOIIPOCHI 3aHATHSA OTMCHACT
IMOJIOKUTCIIBHBIC OTPHULATCIIBHBIC MOMCHTHI IIPU IIPOBCACHUHN 3aHATHA OTBCYACT HaA
BOIIPOCHI, OOBSBIISIET OLCHKH, IIOJACHACT IIOPAAOK IMOATOTOBKHM K CIICAYIOIICMY
3aHATHUIO.

JIumepamypa.

12. KopueeB, B.M. KOHCTpyKIMSI ¥ OCHOBBI 3KCIUTyaTallUH JIETATEIbHBIX
anmapatoB : KoHcrekT Jekiuii / B.M. KopueeB. — YnbaHosck: YBAY
['A(u), 2009. — 130 c.

13. Kuromupckuii I'. . KoHctpykius camoneToB: YUeOHUK JIJIsl CTYACHTOB
ABUAITMOHHBIX CIECIMAIIBHOCTEN BY30B. - 3-€¢ U31., nepepad. u gom. - M.:
Mammunoctpoenue, 2005. — 406¢. (6.1.2)
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Jlexknus Nell
Tema: «BuOpanum u a3poynpyrocrb camoJieTa.
§ 1. BuOpanuu vacreii camonera.
§ 2. OnpeneneHne U pa3HOBUIHOCTH (uiaTTepa
§ 3. badTunr.
§ 4. ABTOKOJI€0aHUS KOJIEC IIaCCH THUIIA KIIIUMMU.

§ 5. JluBeprenuus u Pesepc pyneBoi MOBEPXHOCTH.

Hean 3ansitus: JleKUWM COCTABISIIOT OCHOBY TEOPETHYECKOrO OOYy4YeHUs M
JIOJKHBI J1aBaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HayYHBIX 3HAaHUN MO JUCIUILIMHE,
PacKpBIBaTh COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHS COOTBETCTBYIOIIEH 00JaCTH HAYKH
U TEXHUKH, KOHIICHTPHPOBATh BHHUMaHHE OOYYArOIIMXCS HAa HauOOJIee CIOKHBIX U
Y3JIOBBIX BOINPOCAX, CTUMYJMPOBATh UX aKTUBHYIO MMO3HABATEIbHYIO JEATEIBbHOCTh U
crocoOCTBOBaTh (POPMHUPOBAHUIO TBOPUECKOTO MBIINUICHUS. Bemymum MeTonoM B
JICKIIUU BBICTYIAE€T YCTHOE H3JIOKEHHE YUeOHOIro marepuania, COMPOBOXKIAOIIECECS
JIEMOHCTpalMe BUACO W KUHOPUIBMOB, CXEM, IUIAKATOB, MOKa30M MO/IEJEH,
MpUOOPOB U MAKETOB, UCTIOJIBb30BAHUEM DJICKTPOHHO-BBIUUCIUTEIILHOU TEXHUKHU.

1. Beoonasa wacme: OT00pa3uTh TEMy M y4€OHBIC BOIIPOCHI HA IOCKE, OOBSIBUTH
1eJIb, YKa3aThb Ha aKTyaJbHOCTb JAHHOTO 3aHATHS, JOBECTU MOPSIOK MPOBEICHUS
3aHSATHUS

I1. Ocnoenas uacme:
§ 1. BuOpauum 4yacreii camosiera.

KoncTpykius nnanepa camosieTa, B3aUMOJCUCTBYS C OKPYXKaOIIEH Cpenoi,
MOXET BXOJHUTh B PEKUMBI YIIPYTUX MEPUOAUYECKUX KOJICOAHUM Pa3IMUHBIX BUJOB.
Berpeuaromuecss B mpouecce SKCIUTyaTalldd caMoJieTa YIpYrue MepruoInyYecKue
KOJICOAHMS €Tr0 YacTel MOTYT OBITh CBEJICHBI B TPYIIIIHI:

1. Cobcmeennvie (c60600mble) KoNebaHus — NEPUOJUYECKUE YIPYyrue KoseOaHus
AJIEMEHTOB KOHCTPYKIIMM WJIM BCETO IUIaHEpa CaMoJieTa, BO3HUKAIOUIME I0CIe
BHEIIHETO0 OJHOKPATHOTO TOJIYKAa M MPOTEKAoLIMe B U30JIMPOBAHHOW cucTeme. B
ATOM Cllydae XapakTep KoJieOaHHil ompefensercs TOJIbKO BHYTPEHHUM CTPOCHUEM
CUCTEMBbI, 3aBUCSIINM OT €€ MacChl, XapaKTEePUCTUK AEMII(PUPOBAHUS U YIPYTOCTH.

DOHeprusi Uil TPOTEKaHWs COOCTBEHHBIX KOJIEOAHWM TIMOCTyHaeT B CHUCTEMY OT
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HA4aJIbHOTO TOJYKa, IMOCJE 4Yero CHCTEeMa OCTaeTCsl M30JMPOBAHHONM U HUKAKUX
BHEIITHUX CUJIOBBIX BO3JCHCTBUN HE MCHBITHIBaeT. KoebaHus HOCAT 3aTyXaromuit
xapakrep (puc. 1).
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! roneGaHua

Puc. 1. Cxema konebGaHuli CUCTEMEI C OI[HOﬁ CTCIICHBIO CB060,Z[LI.

1. BuinyotcOennvle Konebanus — NEPUOJUIECKUE KOJICOAHUSI DJIEMEHTOB KOHCTPYKIIUU
WJIA YacTEW CaMoJIe€Ta, BOZHUKAIOIINE MO BO3/ICMCTBUEM BHENIHEH MEPUOIUYECKON
CUJIBI W TOAJepKUBaeMble e€10. [lepuoInYHOCTh ITUX KOJeOaHUMN ompeaesieTcs
YaCcTOTOM W3MEHEHUsI BO30YXXIAIOIIEH CHJIbl. ODHEpPrus JJisl  BBIHYXKJICHHBIX
KoJieOaHUM OCTyMaeT OT AEHCTBUS BO30Y K Iatolel BHEITHEN MEPUOINUECKOMN CUJTBI.
Xapaktep KoJeOaHHMI ompenensieTcss KaKk BHEIIHEeW CHIION, Tak U (PU3HUUYECKUMU
rapameTpaMu CaMO CUCTEMBI.

ITepeMeHHBIC HArpy3Kd BBI3BIBAIOT KOJCOAHUS JJIEMEHTOB KOHCTPYKITUU
caMoJjieTa C YacTOTaMH, PaBHBIMH 4YacTOTaM BO30YXKIAIOIIUX TEPEMEHHBIX CHII.
HaubGonee omacHbIM SIBIsIeTCA CIydaid, KOTJa YacTOThl CHJI, BO30YXIArOIIUX
KOJIeOaHUsI, OKa3bIBAIOTCSA OJM3KUMH WM PaBHBIMH YacTOTaM COOCTBEHHBIX
KOJICOaHHMI KOHCTPYKITUU WJIM €€ JIEMEHTOB. BO3HMKaIOMMEe MPH 3TOM Pe30HAHCHBIC
KOJICOAHMS XapaKTEePU3YIOTCS PE3KUM YBEIMYCHHEM WX aMIUTATYd, YTO MOJXKET
NPUBECTH K pa3pylmICHUIO KOHCTPYKIMH. JIJIS yCTpaHEHHS BO3MOXHOCTH
BO3HMKHOBEHUS PE30HAHCA CTAPAIOTCS TaK BHITIOJHUTH KOHCTPYKITUIO U €€ 3JIEMCHTHI,
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YTOOBI YaCTOTHI X COOCTBEHHBIX KOJIEOaHHM ObUIH JAJIEKH OT YaCTOT BO30Y KIAFOLTUX
CHIL.

K ucrounukam MEPEMCHHBIX HAI'PY30K OTHOCATCH:

BO3MYIICHHUS  OOTEKAIOIIEro  CaMoJeT  BO3AYLIHOTO  TOTOKa  BCIEJCTBUE
TypOyJIEHTHOCTH aTMOC(EPHI;

BO3MYHICHHS ITIOTOKA, BO36Y)KI[aeMBIe CaMHM JICTAIIIUM CaMOJICTOM U I[GI;'ICTBYIOIHHG
Ha HETO,

BI/I6paHI/II/I, CO31aBacCMBIC IBUTI'aTCIISIMU.

OCHOBHBIMM  BUJAaMU BBIHYKJCHHBIX KOJEOAHUWA 4YacTed KOHCTPYKIIMHU
COBPEMEHHOI'O caMoJIeTa SIBISIIOTCS KOJieOaHUs, BBI3BAHHBIC TEPEMEHHOCTHIO
a’pOAMHAMUYECKUX CUJI, NEUCTBYIOIIMX Ha caMouieT. TypOylIeHTHOCTh aTMOoc(epsl, a
TaKXe BUXPEBBIE CJIEC/IbI, OCTaBJISIEMbIC JPYTUMH CaAMOJIETAMH, MOTYT OBITh MOIIHBIMU
BO3OYAMUTENIAIMA  BBIHYXJCHHBIX KOJEOaHMM KOHCTPYKIMH camoJlieta. Buxpw,
coerammme ¢ Kpbljla U BHUHTOB, MOTYT BO3JCHCTBOBaTH Ha XBOCTOBYIO YacCThb
drozenska W ONEpeHue, BhI3bIBasST MX KosiebaHus. HawuOonbiyto omacHOCTb
MIPEICTABIIAIOT BUOpAIIMU OT MEPEMEHHBIX a3POJIMHAMUYECKUX CUJI, BO3HUKAIONIUX B
pe3yJibTaTe CpPHIBOB IIOTOKA C PACIOJIOKEHHBIX BIIEPEIU YACTEH, MOTYyUYHUBIIUE
Ha3BaHue Oagmumnza. CpbIB OTOKA MOXKET MPOUCXOJUTHh C KpbLIa, OCOOCHHO Ha
OONpPIIMX yIJIAX AaTaKd CaMoJIeTa, a TakkKe ¢ JI000M Jpyroil MOBEPXHOCTH,
HAXOJIAIIEHCs B TIOTOKE BO3ayxa: ¢ (poHapeit kaOuH, 3aJIM30B, ONEPEHUS, MHUJIOHOB U
TOHJIOJ JABUTraTENeH, aHTEHH U T.]I.

§ 2. Onpenenenue u pazHoBUAHOCTH duiaTTepa.

dnarrep MOXKHO ONPEIETUTh KaK TMHAMUYECKYI0 HEYCTOMUYUBOCTh KOHCTPYKIIUU
B TIOTOKE Bo3ayxa. Bo3Hukaer d¢uarrep B pe3yJibTaTe B3aUMOJEHCTBUA
a’pOJIMHAMUYECKUX, YNPYTUX U HHEPHUOHHBIX cuil. Onarrepy Moryt ObITh
MOJIBEP>KEHBI KPBIJIO U ONIEPEHHE.

dnarrep — 3TO CaMOBO30YXKJAIOIIMECS HE3aTyXawllue KoJieOaHusi dYacTeu
KOHCTPYKIIMU, MPOUCXOJAIINE MOJ JICUCTBUEM a’pOJUHAMUYECKHX CHII, KOTOPHIE
BO3HUKAIOT MPHU KOJIEOAHUSX U MCUE3aI0T B OTCYTCTBUU KOJICOaHUH.

@dnarTep KpbUla MOXKET BO3HUKHYTH TMOJ BO3JECHCTBUEM KaKOW-TUOO CHIIBI
(OTKJIOHEHHUE 3JIEpOHa, MOPBIB BETPa), BHI3BABIICH OTKJIOHEHUE KpbLIa 3a CUET €ro
n3ruba U3 UCXOAHOTO (HEUTpambHOTO) TosiokeHus /(13 miockoctu 0XZ), Haripumep,
BBepX. CTpeMsCh MO JEUCTBUEM CUJT YIIPYTOCTH BEPHYTHCS B UCXOHOE MOJIOKEHUE,

KPBIJIO HAYHET JIBUTAThCsl BHU3 (2) HE MJIOCKOIApasIeIbHO, HO C 3aKpPYYMBAHUEM U3-
184



3a HECOBIIAJICHUS TOJIO)KEHUM LIEHTpa J1aBjieHus (B KOTOPOM MPHUIIOKEHA MO IbEMHAas
cuia) M IEeHTpa Macc (B KOTOPOM TMPHUJIOKEHBI WHEPITMOHHBIE M MACCOBBIE CHJIBI) C
HEHTPOM >KECTKOCTH (OTHOCHUTEIHHO KOTOPOTO MPOUCXOAMT 3aKPyUHMBAHUE KPbHLIA).
[TpockourB 0 MHEPIIUU HEUTPAIBHOE MOJIOKEHUE, KPHLUIO OTKIOHUTCA BHU3 (3, 4), U
KapTUHA TIOBTOPUTCS C M3MEHEHHWEM 3HAKOB BCEX CHUJI U MOMeHTOB. da3bl 3TOro0
JBUKEHUS U COOTBETCTBYIOLIME MM H3TUOHO-KPYTWIbHBIE (Ay - U3rHOHBIE U A@Q -
KpyTWIbHBIE) JedopMaluu Kpblla 3a OJMH IUKI KOJIEOAaHUW OTHOCUTEIHHO
MCXOJTHOTO MOJIOKEHUS (MIIOCKOCTH 0XZ) mpOonILIFOCTPUPOBAHBI.

@dnaTrTep — BechbMa CKOPOTEYHOE M OMACHOE SIBICHHE, KOTOPOE OOBIYHO
3aKaHYMBACTCA pa3pylICHHEM caMojeTa. VI3BeCTHO MHOro pa3imudHbIX (Hopm
dbaaTTepa, KOTOpBIC ONPEACISIOTCS BO3MOXHBIMH COYCTAHUSIMH AchOpMaITHiA
KOHCTPYKITUU BO BpeMs KOJIeOaHMIA.

HauOosnbIryro npakTH4EeCKy0 3HaUUMOCTb IPEACTABIISIOT ey OIIue:

» W3rHOHO-KPYTHIIBHBIA (JaTTep KpbUla (ONMEpPEHUs), XapaKTEPHU3YIOUTUHCS
U3ruOOM U 3aKpyUMBaHUEM Kpbljia (ONepeHus);
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» WM3THOHO-3JIEPOHHBIN (aTTep Kphblia, COMMPOBOXKIAIOIINNCS U3THOOM KpbLUTa U
OTKJIOHEHUEM DJIEPOHA;

» WM3THOHO-PYJIEBOM (hIaTTep TOPU3OHTAIHLHOTO OMEPEHHSI, XapaKTePU3YOIIHIACS
U3ruooM (pro3esika U CHMMETPUYHBIM OTKIIOHEHUEM PYJIEH BBICOTHI.

dnaTTep HACTYMaeT IPU ONPEIECICHHON CKOPOCTH MOJIETa, KOTOPYIO HA3bIBAIOT
KPUTHYECKON CKOpOCThIO Gutartepa. st kaxxaoi ¢popmsl GuiatTepa CyIecTBYeT CBOS
KPUTHUYECKAsE CKOPOCTh. Y OOJBIIMHCTBA caMoJIeTOB OHa Ha 25-30 % mnpeBbliaeT
MaKCUMaJbHO BO3MOXXHYIO CKOpPOCTh TIOJIETa, [JJsI TOTO YTOOBI IOJHOCTBHIO
UCKJII0YaJlach BO3MOKHOCTh BO3HUKHOBEHHUS (pi1aTTepa.

N3rubHo-kpyTHIbHBIN (pi1aTTep Kpblaa. Kpbiio MoxeT coBepiaTh KojaeOaHus
JIBYX OCHOBHBIX BUJIOB: M3rMOHBIE U KPYTUJIbHBIE. OJJHAKO BCIEACTBUE HECOBIAACHUS
JVHUHA HEHTPOB TSHKECTU C JIMHUSIMU LIEHTPOB YKECTKOCTH CEYEHUH YMCTO U3THOHBIE
WIM YUCTO KpPYTWIbHbIE KOJIEOAHUS Kpblja IPAaKTUYECKH HEBO3MOXKHBI. BHe
3aBHCHUMOCTH OT TOTO, KaKOB HauyajJbHbIA MUMIIYJbC — U3TMOHBIN WM KPYTHJIbHBIH,
KOJICOAHMSI BCEr/1a COBMECTHBI — U3THOHO-KPYTHIIbHBIE.

PaccMoTpuM yIpollieHHY0 KapTUHY Pa3BUTHS U3THOHO-KPYTUIILHOTO (uiatTepa
kpbuia (puc.2). [lpeamnonoxxum, 4To MOJ ACHCTBUEM KaKOTO-HHOYAb BO3MYIICHHUS
KPBUIO MPOTHYJIOCh BBEPX, & 3aTEM 3TO BO3MYILIEHHE UCUE3JIO0.

NuHWMA HenTpanbHOro
nonoxKeHnun

Puc.2. Cxema pa3BuTUs U3rHOHO-KPYTUIILHOTO (haTTepa Kpbuia
Kaxnoe ceueHne Kpplia XapaKTepHU3y€ETCH:
» TIOJIO’KEHUEM LIEHTPA TSHKECTH, TJe MPHIIIOKEHA CUITa TSHKECTH;

> T0JIO)KEHUEM HOCHTpA KCCTKOCTH, I'ZIC ITPUJIOKCHA CHJIA YIIPYTOCTH,
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» TOJIOKEHHEM LHCHTpA JaBJICHUA, rac ITPHUJIOKCHBI IIpUpalICHHAA
A9POAMHAMHNYCCKUX CHII, I[CﬁCTBYIOHlHX Ha KPbLIO.

[Ipy OTKIOHEHMH KpblIa OT HEHUTPaJbHOTO TMOJOXKEHUS Ha HEro Oyner
JEWCTBOBATh CHJIA YNPYTOCTH, CTPEMSAILIASACS BO3BPATUTH KPBUIO B HEWUTPAIBHOE
nonoxxkenue. llox nmenWcTBMeM 3TOM CHIIBI KpPBUIO, OTOTHYTOE BBEPX, HAYWHAET
JBUTaThCsl BHU3, & BO3HUKIIASA B Ha4aJle JBWKCHHUs CUJIa MHEPLUWH, NPUIIOKEHHAS B
LEHTPE TSUKECTH, OyJeT 3aKpyduBaThb KpPbUIO HAa NMUKUPOBAHUE OTHOCUTENIBHO €ro
LIEHTPA KECTKOCTH.

OTO HM3MEHEHHWE yIJIa aTaKd BBI3OBET JOMOJHUTENBHYIO a3pOJUHAMUYECKYIO
CUILy, HallpaBJICHHYIO0 BHHU3 W IIPWIOKEHHYIO B LICHTPE JABICHUS KpblLIa, KOTOpas
OyzaeT cnocoOCTBOBATh JBMKEHUIO KpbUIa BHU3 U €T0 JAJIbHEUIIEMY 3aKpy4HUBAHHUIO.
biarogapst 3ToMy B MOMEHT, KOI'Zla KPbUIO JOCTUTHET HEUTPAIbHOIO IIOJIOKEHHUS U
CUJIa YIIPYTOCTH CTAHET PaBHOM HYJIIO, KPBUIO MPOJOJIKUT CBOE ABMKEHHE, A YTOJ €ro
3aKpy4yuBaHUs OylIeT MaKCUMaIbHbIM OTpHILIATENIbHBIM. KpbLTo, Mpoiias HeUTpaIbHOE
MOJIOKEHUE, OyIeT MPOAOHKATh JBUTaThCS BHU3. BO3HUKIIAs cujla yIpyrocTH HAaUHET
3aMEUIATh CKOPOCTh JBHKEHUS KpbUla BHU3, 4 CUJIA HHEPLIUU — YMEHBIIATh 3aAKPYTKY
KpbUIa, YMEHbIIIAsI OTPULIATENIBHBIN yroy atakd. C yMEHBIIEHUEM YIUIa aTaKu KpbLia
OyZeT yMEHbIIAThCSl JOMOJHUTENbHAS a’dpoJMHAMHUYECKas cuila U 3aMeJIAThCA
JIBWKCHUE KpbUla BHU3. B 3aBUCHMOCTH OT BEJIMYMHBI 3aKPYyUYMBAHUs KpblUIa U
JIOTIOJIHUTEIBHON a’pOIMHAMUYECKON CHJIBI IPOrHO Kpblja BHU3 MOXKET OKa3aThCs
OoJbIIIe, YEM €ro HayaJIbHbIN OTru0 BBepX. [Ipu nanpHeinemM IBUKEHUH Kpblila BBEPX
KapTUHA JEUCTBUS CHJI TIOBTOPUTCS, HO BEIMYMHA OTKJIOHEHHUS KpbUla BBEpX OyAer
yKe Oosplie. DTO BBI3OBET YBEIMUYEHUE CHJIBI YIPYIOCTH, a CJIEI0BATENbHO, U
CKOpPOCTH BO3BpAILlEHHUs KpblIa K HEUTpPaJIbHOMY IIOJOKEHHUIO. B CcBOlO ouepenp
IIOCJIEAHEE BBI3OBET YBEIMYECHUE MHEPLMOHHOW CHUJIbI, 3aKPYYMBAIOLIEW KPBUIO Ha
JTame ero KoyiebaHWi, MU COOTBETCTBEHHOE YBEJIMYEHHE JIOTIOJIHUTEIbHOM
a’pOIMHAMUYECKOM CHJbl. AMIUIMTYJa M3rMOHBIX KOJeOaHUM KpbUla M €ro
3aKpy4yuBaHue OyyT BO3pacTaTh U MPUBENYT K ObICTPOMY pa3pyLIEHUIO KOHCTPYKIIMH
KpbLia.

[Ipu »THX KOJIEOAHUSAX BO3HHUKAIOT, KOHEYHO, W JAeMI(UPYIOIIHE CHIIbI,
TOPMO3IINE Pa3BUTHE KOJIEOaHUI.

Jlo Tex mop, nmoka padoTa aeMIpUPYOIUX CUI, BEIUUYNHA KOTOPBIX MPUMEPHO
MPOTNIOPIIMOHAJIBHA CKOPOCTH T0JIeTa, OOJbIe padoThl BO30YXIAIOMIUX KOJeOaHUS
JIOTIOTHUTEIBHBIX a9POAMHAMHYECKUAX CHJI, TPOTMOPIIMOHANIBHBIX KBaJpaTy CKOPOCTH
1oJieTa, BO3HUKINKE KoseOaHus OyayT 3aTyXaTh.
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[Ipu ckopoctu, paBHOM KpPUTHYECKOM CKOpocTH (uarrepa, pabdoTa
BO30YXKIAIOMIMX KOJEOAaHUS CHJI OKa3bIBaeTCsl paBHOW paboTe AeMIpUpYIOUINX
Kojebanus cuil. [Ipu ckopocTu nosiera 60IbIIEH KPUTHUECKON BO3HUKAET (praTTep

C yBenmnueHWEM IKECTKOCTH KpblJJa KPUTHYECKAas CKOPOCTh HM3THOHO-
KpyTUiIbHOTO (iatTepa Bo3pacTaeT. [lake He3HAUMTENbHOE CMEIICHHE LEHTpPa
TSOKECTH BIEPE TPUBOJUT K 3aMETHOMY YBEJIWYEHUIO KPUTHYCCKOH CKOPOCTH
dbnatrepa.

CMmeleHus HEHTPA TSHKECTH BIIEPEA MOKHO IOCTUYb KOHCTPYKTUBHBIMU MEpPaMU,
B YACTHOCTH O0OJIErY€HHEM KOHCTPYKIIMH XBOCTOBOM YacCTH KpbLIa MJIM YCTaHOBKOW B
HOCOBOM YaCTH KpbLia CIEUATBHBIX IPOTUBO(IATTEPHBIX IPY30B — OaJaHCUPOB.

Bonpiioe BiusiHME HA KPUTHUECKYIO CKOPOCTH (haTTepa OKa3bIBAIOT arperatbl U
Ipy3bl, pa3MEIEHHbIE Ha Kpbule. Hamprmep, IBHrareny, BBIHECEHHBIE BIIEpE],
noJI00HO OalaHCupaM YBEJIMYMBAIOT KPUTHYECKYIO CKOPOCTh (iarrepa. Tormauso,
pa3MEILEHHOE B OTCEKaX KpPbLja, TAKXKE BIMIET HA KPUTHUECKYIO CKOPOCTh (piraTTepa.

N3rnono-3;1eponnblii  guaarrep kpblLia. 3ruOGHO-371€pOHHBIM  daTTepoM
KpbLiIa HAa3bIBAIOT TaKy1o popMy KoJieOaHUH, MPU KOTOPON UMEIOT MECTO U3rH0 KpbLIa
U OTKIIOHEHHUE 3JepoHa. KpydeHuwe Kpbuia MpU 3TOM MPEAINOJIAraeTcsi Ha- CTOJBKO
MaJlbIM, YTO UM MOXHO MpeHeOpeysb. PaccMoTpuM Qu3nuecKyro KapTUHY 3TOTO BUA
dnarrepa (puc.3).
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Puc.3. Cxema pa3BuTus U3ruOHO-3JIEPOHHOTO (praTTepa Kpbijia

ByneM cuutaTh, 4TO Ha KpblIE€ PacHoJIOKEH HecOATaHCHPOBAHHBIA 3JIEPOH, Y
KOTOPOTO LEHTP TSHKECTH PACIONIONKEH M03aau OCH BpaileHud. [Ipenmnonoxum, uro
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BO3MOYKHO MPOU3BOJIBHOE OTKJIOHEHHE DJIEPOHA MPU HEMOJBHIKHOM («3a3KaTOM)»)
HITYpBaJje 3a CYET YIPYTrOCTH MPOBOAKHU YNPaBICHUS U JTO(PTOB.

[TycTh, Kak U B cllydae U3rHOHO-KPYTHIIBHOTO (piiaTTepa, KpPbUIO O/ ACHCTBUEM
KaKoOT0-TO BO3MYIICHHUSI MPOTHYJIOCH BBEPX, a 3aTEM 3TO BO3MYIIECHUE HCYE3N0, H
KphUIO OBUTO TIpemocTaBiieHO camo cebe. [log nmelicTBHEM CHIIBI  YIPYTOCTH
KOHCTPYKIIMU KpbUIa OHO HAYHET JIBHTAThCS K HEUTPAIBHOMY ITOJIO)KCHHIO BHH3.
BenenctBue AeiCTBUSI CHITBI MHEPIIMH AJIEPOHA OH OTKIIOHHUTCS BBEPX. DTO BBI3OBET
NOSIBJICHUE JIOTIOJIHUTEIILHON a’pOJIMHAMHUYECKOW CHJIBI, MPUIIOKEHHOW B (okyce
KpbLJIa ¥ HampaBJIeHHOW BHU3. Ee BelnyrHa MpornopluuoHaabHa OTKJIOHSHHIO DJICPOHA.
OTa cua 3aCTaBUT KPBUIO MPONTH HEHTpPAIbHOE MOJOXKCHHE M OTKIOHUTHCS BHHS3.
Cuna ympyroctd OyIeT TpeIsSTCTBOBaTH 3TOMY  JIBFDKCHHIO W TOPMO3UTH  €TO.
Bo3HuUKIIAs IpH 3TOM CHJIa MHEPIMHM HAYHET YMEHBIIATh OTKJIOHCHHE dJIepOHa, TaK
YTO B KpalHEeM HW)KHEM IIOJIOKCHHH KpbLIa 3JCPOH OKAXKETCS B HEHUTPAIHLHOM
MIOJIO’KECHUH.

Ilox nericTBMEM CHIIBI yIPYTOCTH KPBLJIO HAYHET OTKIIOHATHCS BBEPX, a CHIA
UHEpIUU OyJeT OTKJIOHATH 3JepoH BHMU3. [losBHTCS a’poanHamMuYecKas Cuia,
HaIlpaBJIE€HHAs BBEPX, U KapTUHA Pa3BUTHS (iaTTepa MOBTOPUTCH.

Kak u B ciydae M3ruOHO-KpYTHIBHOTO (hiaTrepa, BO30YXKIAOIMICH SBISETCS
a’poarHamMuyecKkas cuwia. EciM ckopocTh molsieTa TMpEeBBICUT KPUTHUYECKYIO, KOTIa
pabota BO30YX)AaroIiel a’dpoAMHAMUYECKON CHIIBI OKa)eTcsl O0JbIne paboThl CHII,
neMndupyronmx KoyuedaHus, KojiebaHusi HAYHYT BO3pacTaTh U MOTYT IMPUBECTU K
pa3pylICHUIO KpbUIa. ITa CKOPOCTh HA3bIBAETCS KPUTUUECKOW CKOPOCTHIO M3THOHO-
AJIEpOHHOTO darrepa.

OcHOBHbIE Mepbl, HaIpaBJICHHbIE Ha TOBBIIIEHUE KPUTHUECKOH CKOPOCTH
U3rMOHO-3JIEpOHHOTO  (hJaTTepa, CBOJATCA K BECOBOM OaJaHCUPOBKE 3IIEPOHOB,
YBEJIMUYEHUIO )KECTKOCTHU MPOBOJIKH YIIPABIICHUS U YCTPAHEHHUIO JHO(TOB B HEl.

[Ipu BecoBoil OamaHCUPOBKE IIEHTP THKECTH JJIEPOHA COBMEIIAIOT C OCHIO
BpallleHUs] WK AOOMBAIOTCS, YTOOBI OH HAXOJWJICS BIEpPEAd OCH BpalleHus. B
COOTBETCTBUM C 3TUM ToBopAT O 100-mporeHTHOM BecOBOW OalaHCHUPOBKE WA
nepedasaHCupoBKe AJepoHOB. JlocTuraercss OajaHCUPOBKAa C TOMOIIBIO T'PY30B
(OamaHcHpOB), yCTaHABIMBAEMBIX TM€pe]l OChIO BpalleHus dJiepoHa. dmarrep
ornepeHus. ['opru30HTaNIbHOE ONEpEeHne — MOBEPXHOCTb, MOA00Has Kpbuly. [loaTomy
OCHOBHBIC BHIIBI (JaTTepa OMEpeHUsT HUMEIOT TaKyl K€ TMPHUPOAYy, Kak u
PaCcCMOTPEHHBIE BBIIIE M3TUOHO-KPYTUIIbHAS U U3TUOHO-3JIepOHHAas (popMbl ¢uratTepa
kpbuia. OnHako QopM KojebaHWM y ONepeHus 3HAYMTENbHO OoJibllle, T.K. K
COOCTBEHHBIM JieopMaIusM OINEPEHUsT J00aBISAIOTCA €Ile HM3ru0 U KpydeHHUe
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¢brozensika. OCHOBHBIMU CPEJICTBAMHU TMOBBIIICHUS] KPUTUYECKOW CKOpOCTU (haTTepa
OTIEPEHUS SIBIISIOTCS YBEITMYCHHE KECTKOCTH ONIEPEHUS U (F03eIshKa, a TAK)KE BeCOBast
OalaHCUPOBKA CTaOMIN3aTOpPA U PYJIEH.

§ 3. bagTunr.

baptuar mnpencraBmser coboit  KoyieOaHWS ~ DJIIEMEHTOB  KOHCTPYKIIHH,
OOyCIIOBJICHHbIE ~ OBICTPO  W3MCHSIOMIMMHUCA  a’POJAMHAMUYECKAMH  CHJIAMH,
BBI3BAaHHBIMH CPBIBHBIM OOTEKaHHMEM BIEpENIM JeXallux 4dactei camonera. CpbiB
MOTOKa MOXET MPOUCXOANTDH C KpbLJIa MPH MOJIeTe Ha OOJBIIMX yriax aTaku (puc.4).
CppIB TIOTOKAa MOKET HACTyNaTh Ha OKOJO3BYKOBBIX CKOPOCTSIX IOJIETA BCIECACTBHE
o0pa3oBaHMs yAApHOW BOJHBI W OTPHIBA MOTPAHUYHOTO CJIOS C TOBEPXHOCTH KphLJa.
OT0 Tak Ha3bIBaeMbIil ckopocTHOM OGadTunr. Hanbonee yacto BcTpevaetrcs OadTunr
XBOCTOBOTr0 onepeHusi. CIeKTp 4acTOT MyJIbCUPYIOIINUX HAarpy30K, IEHCTBYIOMIMUX HA
ONlEpEHHE, HaxXoAsllleecs B BUXPEBOM IIOTOKE 3a KpbUIOM, BeCbMa IIHPOK, U,
CJIEIOBATENbHO, KOJICOAHUsI MOTYT BO3HHUKHYTh Ha 4YacTOTe, OJU3KOW K YacToTe
COOCTBEHHBIX KOJIEOAHUN KOHCTPYKIUU (PE30HAHC).

ITox BO3AEHCTBHEM CpbIBAa IOTOKA C KpbUIA MOXKET BO3HHUKHYTH, HAIPUMED,
O0aTUHT ropu3oHTaIbLHOrO onepeHus. [Ipu 3ToM onepeHrne HaYMHAeT BUOPUPOBATh, U
aMIUTMTYJbl €ro KoJjieOaHuM OBICTpO HapacTaroT. Pa3pyllieHne KOHCTPYKLHMH IpH
0adTUHre MOXET MPOUCXOIUTH IO UCTEUEHUH HEKOTOPOI'O BPEMEHU

Puc. 4. 3aTeHeHrne XBOCTOBOT'O ONEPEHUS CIYTHOM CTpyel Kpblia

BCJICACTBUE SIBJICHUS YCTAJOCTH, a MOXXET MPOUCXOIUTh OYCHb OBICTPO (eciu
9HEPrus BO30YKIarOIIMX CUJI Belika). Kpome Toro, 3aTeHeHne XBOCTOBOT'O OTICPCHHSI
MPUBOJUT K MTOTEPE 3P(HEKTUBHOCTH PYJISl BBICOTHI, UTO CKa3bIBACTCS Ha YIIPABICHUH
camoiieToM. Tak Kak OCHOBHOUW NMPUYMHON OaTHHTaA SBISIFOTCS CPBIBBI MIOTOKA MPU
0o0TeKaHWHM OTIEIBHBIX YacTeW camosieTa, TO Ooprda ¢ HHUM BEIETCS, TJIAaBHBIM
oOpa3oM, TyTeM VIY4IIeHHS a’pOAMHAMHUYECKONM KOMIIOHOBKM  CaMOJIETA.
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[TonoxxurenbHbIE PE3yJIbTAThl JIOCTUTAIOTCA 3@ CYET BBIHOCA TOPU30HTAIBHOIO
OTIEPEHMsSI U3 30HBI CIIyTHON CTPYU WJIM MOBBIIICHUS U3TUOHON JKECTKOCTH OTIEPEHUS
u ¢rozemska. B psge cmydaeB MOTHOCTBIO YCTPaHUTh OAQTUHT MPAKTUYECKU HE
yaaercs. IloaToMy uisi TakuMX CamoOJI€TOB BBOJAT OTPAHUYEHHS] HA HEKOTOPBIX
peXuMax IMoJjera.

BcnenctBrue cpbiBa MOTOKA 3a IUIOXO OOTEKAEMBIMHM 3JIEMEHTAMH 00pa3yercs
a’pOJIMHAMUYECKHUI CJeJ, KOTOPbIM NpH MOMNAaJaHUM Ha JIPYyTHE YacTU CaMoJIeTa
BBI3BIBAET HAa HMX MYJbCALMIO JIABJICHUS, YTO MPUBOJUT K BUOpPALMHU ATUX YacTeil.
AMIUTUTYIBI BUOpALIU UMEIOT «ITUKW», COOTBETCTBYIOIIUE YACTOTaM COOCTBEHHBIX
KOJICOaHHMI KOHCTPYKIMH (pe30HaHC). B 3aBUCHUMOCTH OT MHTEHCUBHOCTH KOJIeOaHUA
pa3InyaloT JIETKUH, CpeTHUH U TsDKeNblid 6adTunr. Jlerkuii 6aQ THHT HE MPEMATCTBYET
HOpPMAJIbHOM  JKcIUTyatanuu  camoiera. CpenHuii  OadTHHr  3aTpynHSeET
NUJIOTUPOBAHUE, YXYIIIAET KOM(OPT IKUMNAXKA U MACCAKUPOB, 3HAUUTEIBHO CHIKAET
pecypc KOHCTpyKUMH. Tspkenbiii 0a@TUHT UCKITIOYAET BO3MOKHOCTD MHJIOTUPOBAHHUS
Y IPUBOJUT K OBICTPOMY pa3pyLICHUIO0 KOHCTPYKIUHU. YacTo CpbIB MOTOKA HACTYNAET
Ha TPAHC3BYKOBBIX CKOPOCTSX IOJIETa BCIEACTBUE 00pa30oBaHMs Ha KpbLIE CKauKOB
YIUIOTHEHUST W OTphIBa IMOIPAHMYHOTO CJIOA. ODTO TAaK HAa3bIBAEMBI CKOPOCTHOM
0aTUHT, KOTOPBINA MOKET OTJIMYATHCSI BBICOKONH MHTEHCUBHOCTHIO. Tak Kak OCHOBHOM
NPUYUHON OATUHTA SBIIAIOTCS CPBIBBI IOTOKA IPU OOTEKAHUU OTIEIbHBIX YaCTEU, TO
O0oppba ¢ HUM BeAeTCs, TJIaBHBIM O0pa3oM, MyTEeM YJIy4YIIEHUs a’pOJAUHAMHUKU
camoJieTa: BBICTYIAIOIIUM B MOTOK 3JI€MEHTaM KOHCTPYKLUWU (AaHTEHHBI, MHJIOHBI U
T.I.) IPUJIAIOTCA XOPOIIO 00TeKaeMble (DOPMBbI, BBIIOIHAETCS IUIABHOE COMPSIKEHHE C
dbro3enskeM Kpbljia U oriepeHusi. B ciyuae 6adTHHTa XBOCTOBOTO OMIEPEHUST XOPOIIINE
pe3yJbTaThl AA€T BBIHOC FTOPU3OHTAIBHOTO ONEPEHUS U3 CIIyTHOM CTPYH 3a KPBLIOM.
WNHora THTEHCUBHOCTh Oa()TUHra CHU)KAETCA YBEIMUYEHUEM KECTKOCTH ONEPEHMS U
bro3ernsoka.

Jlist npenotBpaiienus 6adTrHra ornepeHus HeoOXoAUMO:
1) yCcTpaHUTh PUYMHBI, BBI3BIBAIOIINE CPBIB TTOTOKA;

2) BBIBECTH ONEPEHUE U3 3aBUXPEHHOU 30HBI;

3) yBEIMUUTH OOIIYIO KECTKOCTh KOHCTPYKIIUH.

boprba ¢ 6apTHrOM BeAeTCs IIaBHBIM O0pa30oM IMYyTEM BBINOIHEHUS MEPBBIX
NByX TpeOoBaHui. st ycTpaHeHHs CpbIBa TMOTOKA TINATEIbHO BBIMOJHSAIOTCS
conpsbkeHus (ro3ensika C KPbUIOM M Pa3IMYHBIMU HAJICTPOMKAMHU, COMPSHKEHUS
TOHION JBUrareneil ¢ kKpbuioM U T.a1. [Ipum BbIOOpEe pacmnojoXKeHUs ONepeHus
HEO0OXOJMMO BBIHOCUTH €r0 M3 3aBUXPEHHOUN 30HBI. YBEIMUYEHUE OOIIEeH KECTKOCTH

191



(1)I036J'I$I}Ka N OIICPCHUSA IMPUBOAHUT K YBCIMYCHHUIO MACChbl U IIPUMCHACTCA B PCAKHX
Clydasax.

§ 4. ABTOKOJIEOAHNS KOJIEC IIACCH THUIIA «ITUMMM.

«Ilummu» — camoBO30yX)aaromecss KoyieOaHWs HOCOBOM CTOWKHM IIACCH,
KOTOpPBbIE MOT'YT BO3HUKHYTb HA OIPEICICHHOW CKOPOCTH IBHKECHHS CaMoOJIETa BO
BpeMs pa3bera wiu mpobera. DTy KojaeOaHUsl BbI3BIBAIOT MHTECHCUBHBIE BHUOpaLUu
HOCOBOM OIIOPBI U MOTYT IIPUBECTHU K €€ pa3pyLIeHUI0. PACCMOTpUM KHHEMATHUYECKYIO
KApTUHY «IIMMMW». BO BpeMsi IBHKEHHUS HOCOBas CTOMKA MOXET ITOBOPAYNBATHCS,
IIHEBMATHK — MOJy4YaTh OOKOBYIO NepopManuio CABUTa U 3aKpyduBarbes (puc.S).
CmelieHne OTCUMTHIBAETCS OT IEHTPA KOHTAKTHOW IUIOMIAAKH A0 CPEAMHHOU
IUIOCKOCTH JHMCKa KoJieca. YTOJ 3aKpyYMBAaHMS IMHEBMAaTHKa PABEH YLy MEXKIY
IIPOJOJIBHOM OCBI0 CHUMMETPUU KOHTAKTHOM IUIOIIAJKN U IUIOCKOCTBIO KOJIECA.

A

[/

Ocb opueHTH

nnowaaka

Puc. 5. OcHOBHBIE TapaMETPbI KITUMMI

Hanuune oTMeudeHHBIX Tpex cTeneHed cBoOOAbl M 00YyCIaBIMBAET XapakTep
konecOanuii. OCOOCHHOCTh ATHUX KOJICOAHHMU B TOM, YTO OHU HMMCIOT COBMECTHBIN
U3rMOHO-KPYTUJIBHBIN xapakTtep. Ecim kartdieecs Kojeco, Hampumep, MOJTY4YrIIo
OOKOBYIO nepopmanuio, TO B CIAEAYIOIIMA MOMEHT BPEMEHHM OHO TOBEPHETCS Ha
ompeNeNieHHbId  yrojl.  JIJisi  BBISICHEHHMS CYIIHOCTH  SIBJICHUS  PAaCCMOTPUM
NepeMEIICHIE TOUYEK, PACTIONIOKEHHBIX Ha OETOBOM TOPOKKE B INTIOCKOCTH CUMMETPHH
KoJieca MpHU ero JBIWKEeHUH 1o rpyHTy (puc.6). [Ipu 6okoBoi maedopmanuu Koieca
TOYKa A, Jexaimas B KOHTAKTHOM  IOBEPXHOCTU CMECTUTCS Ha OIpPEACICHHYIO
BEJIMYMHY OT IJIOCKOCTH CUMMETPHUH, a TOUKa B, Jiexkaiiiast Bolllie KOHTaKTa C TPYHTOM,
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Ha MEHbUIYI0 BenuuHy. Clie10BaTeNbHO, IOCJE TOr0, KaK KOJIECO COBEPILUT ITOBOPOT,
IIPY KOTOPOM TOYKa KoJjieca B BOHIET B KOHTAKT C TPYHTOM, KOHTAKTHAsI [IOBEPXHOCTh
MIOBEPHETCS HA HEKOTOPBIM yToJl, a 3aTEM U KOJIECO TOBEPHETCS Ha 3TOT XKE YIoJl.

7

Puc. 6. Hauano pa3BuUTHS «IITUMMM)

Ecnu HayanbHbIN MMITYJIBC BBI3BAJI IOBOPOT KOJIECA HA ONPEIETICHHBIN yroJ (puc.
7), TO B CIENYIOIUA MOMEHT KOHTAKTHAs IUIOLIAJKa COMJIET C MPAMOM, O KOTOPOH
JBUKETCA OCh CTOMKH. IIpu 3TOM 3a cueT CHil CLEMIEHUs Kojieca C MOBEPXHOCTHIO
rPYHTa HAYHET HaKaluIuBaTbcsl u3ruOHas (OokoBas) nedopmarusi mHeBmatuka. C
yBEIUYEHHEM OOKOBOU JehopmManu MOBOPOT Kojieca MOCTENEHHO YMEHbBIIAECTCS H
IpU JOCTHKEHUHM MaKCHMaJbHOW OOKOBOH eopMallii CTAHOBUTCS PABHBIM HYIIIO.
[Ipu npanpHeilieM JBUKEHUM Yroyl IOBOpOTa Kojeca BO3pacTaeT, a OOKoBas
nedopManusi yMeHbIIaercs. TakuM o0pa3oM, KOJIECO COBEpIIAET KoJeOaTeIbHOE
JBWKEHUE, KaTsICh IO TPACKTOPUU MEepEMEHHON KpuBHM3HBL. Ecim 3Heprus,
MOJIBOJIMMAsl K CTOMKE, OOJIbILIE SHEPTUH AEMII(PUPOBAHMS, TO aMIUIUTYJa KOJEOAHH
BO3pacTaer.

Puc. 7. Pa3zBurue KoJecOaHU «IITUMMU

KpI/ITI/I‘—IeCKaH CKOPOCTh «IIUMMM» ITOBBIIIACTCA C YBCINYCHHUCM BBIHOCA KOJICC.
HpI/I BBIHOCC, OoJIBIIIEM paauyca KoOJIeCa, ABJICHUC «IIUMMH» JTIPAKTHICCKU

HEBO3MOXKHO. OJTHAKO TI0 KOHCTPYKTHUBHBIM COOOPAKEHUSIM OOBIYHO BBIHOC TOPA30
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MeHblIe paauyca Koseca. [IOBBICUTH KPUTHYECKYH) CKOPOCTh «ILIMMMH» MOYKHO,
IPUMEHSSI CIIapeHHbIe KoJieca, )KECTKO CBSI3aHHBbIE MEXKAY coO0W oaHOM ochbio. [
OOpbrOBI C «IIUMMH» Ha COBPEMEHHBIX CaMoOJIeTaX MPUMEHSIOT THAPABIMYECKHE
racutenu (nemmdepsl) KojaeOaHui.

§ 5. /luBeprenunsi M peBepc pyJieBoil IOBEPXHOCTH.

Jlueepzenyusa (0T no3aHenat. divergentia - pacX0oXXJI€HUE) - ITO SIBJICHHUE, KOTAa
noJ ACHCTBUEM a’3pOJMHAMUYECKUX CHUJI HECyIllasi MOBEPXHOCTh (KPbLIO, OMIEPEHUE)
WJIU TIMJIOH HABECKU JBUTATENS 3aKPYUUBAETCS BILIOTH A0 Pa3pyLICHUS.

Puc. 8. K 00bsicCHEHUIO SBJICHUS TUBEPTCHIINH.
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[Ipupona storo sBieHus TakoBa. Haxopnsiieecs B BO3AYIIHOM IOTOKE CO
ckopocThio Vymon yriaom araku Kpbuio  (puc. 8.) CcO3Ja€T MOJBEMHYIO
cuny Y. =C’vsa(pV?¥/1)S, non neldcTBUEM KOTOPOM KpBUIO M3rHOAaeTcs W
3akpyunBaercs. Eciiu HeHTp JaBlieHUs KpbUla HAXOUTCS TIEPE LIEHTPOM >KECTKOCTH,
TO CO3/1aBAEMbIN IMOABEMHOM CUIION MOMEHT M,=Yaa3aKpy4unuBaeT KPbUIO, YBEIUUNBAS
yrojl aTaku Ha BEIUYUHY A@, YTO B CBOIO OYEpPENb IMPUBOJUT K TOSBICHUIO
JTOTIOJTHUTEIbHOMN MOAHEMHOU cuibl AYa, YBEJIUYNBAIOIIECHT MOMEHT M.
3akpyurMBaHue Kpbula OyJeT MNPOUCXOAUTh JO TeX IOop, II0OKa MOMEHT
a’pOJIMHAMUYECKUX cuit M, He YPaBHOBECUTCS MOMEHTOM CUJI
yrnpyroctd Mynp KOHCTpYKIIMKM Kpbula. C  yBEJIMYEHHEM CKOPOCTH TMOJieTa W,
COOTBETCTBEHHO, CHJIbI Yau MOMeHTa M, HACTymaeT TakKoe COCTOSIHHME, KOoraa
npupamieHue 3a  cueT Ao MOMeHTa M, BHEIIHUX CWJI  HAUUHAET IMPEBBIIIATh
MpupanicHue MPEMATCTBYIOIIETO 3aKpy4YUBaHUIO MOMEHTa YIPYTUX
cul Mynp KOHCTPYKIIMM, B pe3yJIbTaTe 4ero Ao, HEmpepbIBHO Bo3pacTaeT. CKOpOCTh
nosera JIA, npu koTOpoil Ma = Mynp, HA3BIBACTCS KPUMUUECKOU CKOPOCHbBIO
ougepzenyuu. 1Ipyu NpEBBILIEHUN 3TOH CKOPOCTH MPOUCXOAUT PA3PYILIEHHUE KPbLIA.
371ech clneayeT OTMETUTh, U4TO Mpodsiema 00phObl C AUBEPreHIIMe 0OCOOEHHO OCTPO
CTOUT JIsl KPBLIILEB 00PATHOM CTPETOBUIHOCTH.

Pesepc pyneeoini nosepxmocmu - 3TO SBICHHE, KOTJa INPOUCXOAUT IMOTEPS
3 (HEKTUBHOCTH PyJIEBOM MOBEPXHOCTU MOJ ACHCTBUEM a3POJUHAMUYECKUX CHUJI U3-
3a 3aKpyuuBaHusA Hecymled mnoBepxHocTH. Ilon s3@dexkTuBHOCTBIO pylieBOU
IIOBEPXHOCTH  IIOHMMAKOT  PEaKUHI0  caMojieTa Ha €€  OTKJIOHEHHE.
KonnuecTBeHHO 3¢hghexmuenocmo Dyneeou nO6EpPXHOCHU OLICHUBACTCS
MAaKCUMAJIBHOW  YIVIOBOM  CKOPOCTBIO  BpAIlEHUS  CaMOJIeTa  OTHOCHUTEIIBHO
COOTBETCTBYIOIIEH OCH MPHU MOJHOM OTKIOHEHUU pyis. Tak, agpgpexkmusnocms pyna
6b1comblL OYJIET OLIEHUBATLCS YITIOBOM CKOPOCTBIO M; WM €€ IPOU3BOIHON ;110 yIity
OTKJIOHEHUS O PYJIs BBICOTBI; 9¢hghekmusrnocmu pyas HanpaeneHus -
BEJIMYUHON @y MK M%), TIE 8- yroll OTKIOHEHHS PYJIs HApaBaeHus; 5PGEKTUBHOCTD
5JIEPOHOB -  BEIMYMHOM Oy WM ®%, TH€d- yrom OTKIOHEHHS DIEPOHOB.
[ToTpeOHbIE 3HAaYEHWS MAaKCUMAJbHBIX VYIJIOBBIX CKOpoCcTei 3amatorcs T3 Ha
MPOEKTUPOBAHUE U JOJIKHBI ObITh 00ECIIEUEHBI B MPOLIECCE MPOEKTUPOBAHUS.

195



Puc. 9. K o0bsicHeHut0 sIBICHUS peBepca PYJIEBbIX MOBEPXHOCTEH.

PaccMoTpuM siBjieHHE peBepca PyJeBOM MOBEPXHOCTH HA MPUMEPE SJIEPOHA.
Kak MBI yxe oTMeuanu, Ipu OTKJIOHEHUH 3JIEpOHA Ha yrojl Ad, Ha y4acTKaxX Kpblia,
3aHATHIX DJIEPOHAMH, BO3HHUKAET MJOMNOJHUTENbHAs mnoabemHas cunaAY, Ecmn
OTKJIOHUTH 3JiepoH [ (puc. 9), TO BO3HUKIIAS HEMOCPEACTBEHHO HAa 3JIEPOHE
noTtpebHas ("mone3nas") cuna AY, Oyaer u3rudath KpblIO BBEPX U 3aKPyUHUBATh €TI0
OTHOCUTENBHO II. K. MOMeHTOM M, = AY,b. 3akpyuuBaHue Kpblia MNPHUBEHAET K
YMEHBIIICHUIO Ha BEIMYUHY A0, yTJla aTaKu CEYEHUsI, B KOTOPOM PaCIIONI0KEH 3JIEPOH,
YTO BBI30BET YMEHBIIICHUE TTOIbEMHOM CUJTbI HA BEIUUUHY A ¥aq, KOTOpas Takke OyaeT
CTPEMUTHCS 3aKPYUHUBATh KPbUIO MOMEHTOM My = AYaqa. [lpupaiienue noabeMHOM
cIibl A¥ynp =AY, - A¥aq IPU OTKIIOHEHHUH DJIEPOHA HA YIIPYTOM KPBLJIE, ECTECTBEHHO,
MEHbIIIE, YEM MOJYYUJIOCh Obl MPU TOM K€ OTKJIOHEHHH 3JepoHa Ha aOCOIIOTHO
JKECTKOM  KpBbLIE. 3akpyunBaHWe  KpbUla ~ MOMeHTOM Mz = M + M, Oyner
NpPOUCXOJUTh JO TE€X TMOp, IOKa MOMEHT a’poAUHAMUYECKUX cuil My He
YPaBHOBECUTCSI MOMEHTOM  CUJl  ynpyroctd Myyp KOHCTpYKUMH  Kpbuta. C
YBEJIIMUYEHUEM CKOPOCTH moJieTa "morepsa” moabeMHON Cuibl A¥aq MOKET CPaBHATHCS
¢ '"mpuoOpereHueM" BO3HHUKIIEH HEMOCPEACTBEHHO Ha 3iiepoHe cuibl AY, u
cymMMmapHoe npupaunieHue Yynp, MOJIy4aeMoe 3a CUET OTKJIOHEHHMsI 3JIepOHa, UCUE3HET.
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DnepoHbl MpU 3TOM CTAHOBSTCS IMOJHOCTbIO Hed(pdekTuBHBIMU. CKOPOCTh MOJETa
JIA, mpu KOTOpPOW TMPOUCXOAUT TMOJHAs TmOTepsd dSYPEKTUBHOCTU PYyJIEBOU
IIOBEPXHOCTH, HA3bIBACTCA KPUMUUECKOU CKOpOcmblo peéepca (B paCCMOTPEHHOM
IIpUMEPE - KPUTUUECKOIN CKOPOCTBIO peBepca 31epoHOB). [Ipu OTKIIOHEHUU PYJIEBBIX
IOBEPXHOCTEH Ha CKOPOCTSX, OOJIBIIUX KPUTHUECKOH CKOpPOCTU peBepca, MOIydYnM
o0paTHyIO (IPOTHUBOIOJIOKHYIO KeJlaeMoi) peakuuio JIA Ha OTKIOHEHUE pyJIeBOM
NOBEPXHOCTU (peBepc pyJieBOH MMOBEPXHOCTH). EcTecTBEHHO, 4YTO B Mpoliecce
npoektupoBaHus JIA nomkHa OBITH OOecreueHa Takasl >KECTKOCTh KOHCTPYKLMHU
HECYIIUX MTOBEPXHOCTEH, KOTOpasi UCKIII0Yasia Obl SIBJICHUS JUBEPTeHIIMH U PEBEPCa BO
BCEM JIMAIIa30HE PEKUMOB I10JI€Ta, OTOBOPEHHBIX T3.

III. 3axknwouumenvnasa yacmo

HpenozxaBaTenL HAaIlIOMHUHACT TCMY, y‘-I€6HI)Ie LCJIN 1 BOIIPOCHI 3aHATHSA OTMCHACT
IMOJIOKUTCIIBHBIC OTPHULATCIIbHBIC MOMCHTEHI IIPpU IIPOBCACHHUHN 3aHATHA OTBCYACT HaA
BOIIPOCHI, 00BSABIIAECT OOCHKH, IIOACHACT IIOPAOOK IIOATIOTOBKH K CICAYIOIICMY
3aHATHUIO.
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