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Pa6ouasi nporpamma
BBenenus
[IporpamMmma coctaBieHa Ha ocHOBe ykaza II®-4732 ot 12 urons 2015 ropa

[Ipesunentom Pecnyonukn VY30ekucran «O Mepax yIy4yIIEHHS CHCTEMBI
MEPENOITOTOBKM W TIOBBIIICHHS KBaTU(UKAIIUN PYKOBOASAIIMX M TEIarorm4eCcKux
KaJ[pOB BBICIIUX YYEOHBIX 3aBEJCHUI», I1Ielb KOTOPOW SBISETCA YIIyYIICHHE,
MEpPENnoAroTOBKa M CyTh TIpoliecca TOBBIIICHHUS KBaTU(pUKAIMU HAa OCHOBE
COBPEMEHHBIX TpeOOBaHUM, a TaK >K€ MOCTaBJICHHAs 3ajaya PEryJISpHO MOBBIIIATH
npoeccCHoHaNbHYI0 KOMIIETEHTHOCTh TMEJarori4ecKuX KaJapoB BBICIIMX YYEOHBIX
3aBEICHUN.

PaGouast yueObHast mporpaMMa BKJIIOYAET B ce0s U3yueHue oOpasiibl COBPEMEHHOM
TEXHUKH, B YACTHOCTH, BO3AYIIHbIE CyJa, UX TEXHOJIOTUS MPOU3BOJCTRBA,
JKCIUTyaTallisi W PEMOHT TMPEACTABISAIOT COOOW  CIIOKHBIE TEXHUYECKHUE H
TEXHOJIOTUYECKHE CHUCTEMBI, JUIsI KOTOPBIX XapaKTepHO OOJIbIIOE KOJIUYECTBO
COCTaBHBIX KOMIIOHEHTOB, OOBEIMHEHHBIX ISl PEIICHUS €IMHOMN 3a/1auHu.

LEJIN U 3AJJAYM MOJYJISI

Heabto uzyuenuss monyns “‘Texuuueckoe o6OcHyscusanue @OYHKYUOHANIbHBIX
cucmem B6030VWHLIX €y008~  SABIAETCA TOJATOTOBKA CIyIIATelds] K PELICHHIO
TEOPETHUYECKUX W TPUKIAJHBIX 3aJad Ha OCHOBE aHajiu3a M MOJEIUPOBAHUSA
(YHKIMOHATBHBIX CHUCTEM BO3IYIIHBIX Cyn0B. OBlajgeHue CUCTEMON 3HaHWUIA,
MPaKTUYECKUX YMEHUH ¥ HaBBIKOB, OOCECIEYHMBAIOIINX COBEPIICHCTBOBAHUE U
MOATOTOBKY BBICOKOIPO(ECCUOHAIBHBIX KaJPOB.

3apauamu monyns “‘Texnuueckoe oOCAyHcUBaHUE QYHKYUOHANLHBIX CUCEM
6030YWHbLIX Cy008~ SBIAIOTCS: (OpPMHUPOBaHUE 3HAHUKW OO OCHOBHBIX JTamax
TEXHUYECKOTO OOCITYKMBAHUS KU3HEHHO BAXKHOTO LIMKJA CJIOKHON (PYHKIMOHAIBHOU
CHUCTEMBI BO3AYIIHOTO CYJTHA HA OCHOBE UCMOJIb30BAHUSI H3BECTHBIX METOJIOB.

OCHOBHBIMM 3aJja4aMU U3YYEHUS TUCIMIUIMHBI SBJISIOTCS: Y€TKOE TMOHUMAaHHE
OCHOBHBIX JTaroOB >KH3HEHHO BaXHOTO IMKJIA CIOXHOW (DYHKITMOHAILHOW CHCTEMBI

BO3AYHIIHOTO CyJHAa Ha OCHOBC MCIIOJIb30BAHUS N3BCCTHBIX METO/IOB.



TpedoBanus, npexbsBjsieMble K 3HAHUSIM, YMEHHUSIM U HABBIKAM 10 MOIYJIO

B  pesyapTaTre = OCBOGHHS  AWCHMILIMHBI  OOYYaIOUIWICS  JOJKCH
JCMOHCTPHPOBATh CIACAYIOIINE PE3yIbTaThl 00pa30BaHU:

UMemsb npeocmasieHue U XapaKkmepuszo6amnp:

- OCHOBHBIC OTamlbl >KM3HCHHO Ba)KHOTO MHKJIA (DYHKIHOHAILHOH CHCTEMBI
BO3/yIITHOTO CY/IHA;

- U3BECTHBIC METOJIbI TEXHUYECKOTO OOCITY)KMBAHHS CHCTEM BO3IYIIHOTO CYIHA
aHaJn3a;

- TCPMHUHOJIOTHIO, OCHOBHBIC ONpEICICHUS U (OPMYIHPOBKH, HCIOJIb3YEMbIC
P aHaIN3¢ QYHKIMOHAIBHOW CHCTEMBI BO3YIIHOTO CY/IHA;

- 0COOCHHOCTH TPUMEHEHUS N3BECTHBIX METOJ0B TEXHUYECKOTO 0OCITYKUBAHHUS
CHUCTEM BO3JIyIIHOTO CY/IHA;

3HAMb U YMEMb:

- HCIIOJIb30BAaTh TEOPETUYECCKUEC M MPAKTUYCCKUE 3HAHUS TPU HCCIICIOBAHUH
(YHKIIMOHAJIBLHOM CHCTEMBI BO3IYIIIHOTO CY/IHA,

- pelIaTh pa3juvHbIC 3aJa4d MCCICAOBAHMS MPUMEHUTEIBLHO K TEXHUYCCKOMY
00CTy>KMBaHUIO CUCTEM BO3IYIIHOTO CY/HA,

- paspabaTeiBaTh  HOBBIC  METOJAbI  TEXHHYECKOTO  OOCIYXKHBaHHUS
(GYHKITMOHATILHOW CUCTEMBI BO3YLITHOTO CY/IHA.

6/1a0emb HABLIKAMU:

- WcclieoBaHus (YHKITMOHATBLHOW CHCTEMBI BO3IYITHOTO CyJHA Ha OCHOBE
M3BECTHBIX METOJIOB;

- ocoOeHHOCTEW pa3pabOTKM METOJ0OB  TEXHMYECKOTO  OOCITYyKHUBaHUS
(YHKITMOHAIILHBIX CUCTEM BO3YITHOTO CYIHA;

- HCIIOJIb30BAHUS TEOPETHUYECKHE M NMPAKTHUCCKHUE 3HAHUS MPH HCCIICIOBAHHUC
(YHKITMOHATTLHOW CUCTEMBI BO3YIITHOTO CYy/THA;

- pelaTh pa3jMyYHbIC 3aJa4Md HCCIICAOBAHUS NPUMEHUTEIBHO K TEXHHYECKOMY

00CITy’KMBaHUIO CUCTEM BO3YIIHOTO CY/HA,;



- paspabaTbiBaThb  HOBbIE  METOJbl  TEXHUYECKOTO  OOCIYyKMBaHUS

(YHKIMOHATIBLHOM CUCTEMBI BO3IYIIIHOTO Cy/HA.
B3aumocBs3b yueOHOro MOAYJIsl C APYTUMH MOAYJIAMH

N3yyenue naHHOro monynsi 0azupyercs B OCHOBHOM Ha y4eOHOM Martepuase
CIeqyIOmuX AucHMIuH: «Marematukay, «MHpopmatnka u uHGOPMALUOHHBIC
CUCTEMBI W TEXHOJOTHM», «OCHOBBI M CHCTEMBI PAOUOCBA3U, PATAUOJIOKALINH,
PaIOHABHUT ALY, « Y IPABIICHUE BO3YIIHBIM JIBUKEHAEM

PexoMeHganum 1o NpoBHICHUIO U OPraHU3ALUM MOXYJIA
[Ipu npoBeneHUM 0Oy4EeHHs 3allJITAHUPOBAHO MCIOJIb30BAaHUE COBPEMEHHBIX

METO/IOB, MEJarOTUYECKUX U HHPOPMALHMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI:

- JIGKIIUM 3aIJTAaHUPOBaHbl MPOBOAUTH B (POpME NMpe3eHTAUU ¢ UCTIOIb30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA;

- TOpaKTUYECKHWE 3aHATHUS  3aIUIAHUPOBAHO NPOBOJUTH €  MOMOUIBIO
MHTEPAKTUBHBIX METOOB.

Pacnpeneneﬂne BPCMCHHU MCKIY COCTABJIAIINMHA MOIYJISL:

Ne Y4eOHasi HAarpy3Ka,
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2. | Texanueckoe 00cCiTyKuBaHUE PaIUOCBS3HOTO 9 9
000pyI0BaHUS BO3IYIIHBIX CYJI0B
3. | Texunueckoe  0OCTY>KMBaHHE  PaTUOJIOKAIIMOHHOTO 5 9 4
000pyI0BaHUS BO3IYIIHBIX CYOB
4. | IIpoTuBOOOIICICHUTEIIbHAS CHCTEMA CaMOJIeTa ) 2
5. | TonauBHAs cucTeMa caMoJIéTa ) 2
6. | OcobennocTu KOHCTPYKIIUHU u TEXHUYECKOM
AKCIUTyaTali THIPOCUCTEMbI CaMOJIETa 2 2




Kamu: 16 | 6| 6| 4

TEOPETHYECKOE COJAEP)KAHUE MOJAYJIA
1-mema: Texnuueckoe odcayncusanue ¢ aguayuu

Cucrema ymnpasnenuss mnosietoM (FMS) sBugercs oOgHMM U3  OCHOBHBIX
KOMIIOHEHTOB ~ aBUOHUMKHM  COBPEMEHHOW  aBuakoMnanuu. FMS  sBisercs
CHeUaIu3upOBaHHAsl KOMIBIOTEpHAs CUCTEMA, KOTOpas aBTOMATH3UPOBAaHA B CaMbIX
pa3HOOOpa3HbIX 3aJad B IOJIETE, CHUXKAs HArpy3Ky Ha SKHUMNaX IOJeTa K TOMY, YTO
COBPEMEHHBIE T'PAKJAHCKUE CAMOJIETHI YK€ HE HECYT MH)KCHEPOB WJIM IITYPMaHOB
nosniera. OCHOBHON (YyHKUMEH SBISETCA YNPABICHHE B IMOJIETE IJIAHOM IIOJIETa.
Hcnone3ys paznuunble aatuuku (Hampumep, GPS u INS, yacto mnoakpemnieHHbIE
paZOHaBUTallUK), YTOOBI ONpEAENIUTh MOJIOKEeHHEe camoisiera, FMS Moxer Bectu
caMoJIeT 10 Tutany nosiera. M3 kabunsl, FMS 00bdHO yripaBnsiercs uepe3 Control Unit
Display (CDU), koTopsIii BKIIOYAET MAJICHBKUN KpaH M KJIABHATYPy WU CEHCOPHBIM
skpad. FMS 3amaér mman nosera nns oroOpaxenuss B cucreme Electronic Flight
Instrument (EFIS), naBuramumonssiii nucmiiedr (ND), wnu mMHOTOGYHKIIMOHATBHBIMN
muctert (MFD).

2-mema: Texnuueckoe oocayricuganue paouoceaIHozo 0060py008anus 6030yUIHbIX
cyoos

N3-3a 3BONIOLMM 3NEKTPUYECKUX  CUCTEM, TMPHUBOJIBI YMNPABICHUS [OJETOM
HCIIOJIb3YIOT MUTAHUE OT CETH MIEPEMEHHOI0 TOKA CaMOJIeTa JIEKTPUUECKON CUCTEMBI,
a HE LUEHTPAIN30BAaHHOW TUMAPABIMYECKOW CUCTEMBI BO3IYIIHBIX CyAoB. CaMoJeTsl,
takue kak McDonnell Douglas F-4 Phantom mnoka3biBaeT BHEIPEHUE CHCTEMBI
MOKOJICHUS] BHICOKOW MOIIIHOCTH MEPEMEHHOTO TOKA K MPUMEHEHUEM K UCTPEOUTEIISM.
Jiis Toro, 4yToObl TeHEepUPOBaTh MOCTOSHHYIO YacToTy 10 115 B mepemennoro Toka
npu yactore 400 I'm mpuBoga mnoctosiHHOW ckopoctu win CSD  Tpebyercs
KOMITIEHCHPOBATh U3MEHEHUE CKOPOCTH JIBUraTeisl CcaMojeTa B TEUYEHUE

npubau3uTenbHo 2:1 quanazoHa cKopocTel (IoIHasi MOIIHOCTB - XOJIOCTON XO0x). DTO
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CIIOXHBIC THUAPO-MCXAHHMYCCKHUC MCXAHHU3MbI, KOTOPLIC IIO CBOEH Impupoac HE

ABJIAAIOTCA BBICOKOHAACKHBIMU.

3-mema: Texnuueckoe odcayiicusanue paouojioKayuoHHO20 060Py006aHUs
6030YUIHBIX CYO08

A 380 sBisfercs MNEpBbIM TPAKIAHCKUM CAMOJETOM, B KOTOPOM HIMPOKO
MCMOJIb30BaHbl HOBbIE TexHoJiorun COTS s uHTErpau aBUOHUKU U aBUALIMOHHBIX
cucteM. A380 wucnone3dyer 100 MoOut/cek AFDX, Kak UEHTpaJbHOrO OT/eNa
MIO3BOHOYHUKA CBSI3H; XOTs adpoOychl Takue, kak A429 u COTS ucnons3yror CANbus.
Apxurextypa A380 aenurcs Ha psg GYHKIIMOHAIBHBIX JIOMEHOB.

COJIEP)KAHUE NNPAKTUYECKUX 3AHATUH

1-npakTnyeckoe 3ansitue. [IpoTuBood/Ie1eHUTENIBHAS CHCTEMA CaMOJIeTa

Ha3znauenne w npunnun pabdotel cuctembl [IOC. M3ydeHune KOHCTPYKIIUU
ocHOBHbIX arperatoB [IOC. OcHoBHble HeWcHpaBHOCTH U OTKa3bl cuctembl [1OC.

OcHoBHBIE pabOTHI IO TEXHUYECKOMY 0OcykuBaHuto cucteMsl [1OC.

2-npakTuyeckoe 3ansitue: TonauBHas cucreMa camMoJiéra
Ha3znauenume u oOmas xapakTepucTuka cucteMbl. HW3ydyenue paboThI
OCHOBHBIX arperaTtoB TOIUIMBHOW CHCTEMBI. XapaKTEepHbIE OTKa3bl U
noBpexaeHuss  cuctemMbl. OcCHOBHbIE  pabOThl N0  TEXHUYECKOMY
00CnyXMBaHHUIO TOMJIUBHON cucTeMbl camoiéra. M3ydeHue 3ampaBku H
CJIMBAa TONJIMUBA.

3-nmakruyeckoe 3aHsATHe: OCO0EHHOCTH KOHCTPYKIMHU M TEXHUYECKOM
IKCILIYATALMU THAPOCUCTEMbI CaMOJIETa

Ha3znauenne u oOmjasi XapakTepucTuka cucteM. M3ydeHwe KOHCTPyKUUU
OCHOBHBIX  arperaroB THUJpocUCTeMbl. V3ydyeHune pabOThl  TUAPOCUCTEMBI.
XapakTepHble OTKa3bl M TOBPEXKIEHUE THAPOCUCTEMBl. OCHOBHbIE pPabOTHI TIO
TEXHUYECKOMY OOCITYKUBAHUIO CUCTEMBI.

Brie3nnbie 3aHsiTHE:



Tema: Texuuueckoe 0OCITyKMBaHUE PATUOJIOKAIMOHHOTO O0OpyAOBaHUS

BO3/IYIIHBIX CYJOB.
®opma 00ydeHUust

®dopma 00ydeHHsT OTpaKaeT TaKWe BHEIIHKUE CTOPOHBI Y4EOHOT0 MpoIiecca, Kak
CIoco0 €ro CYIIECTBOBAHUS: MOPSIOK U PEKUM; CIOCOO0 OpraHu3alid OOYyYCHHS:
JIEKIIMsI, CEMUHAP, CAMOCTOATENbHAs padoTa U Ip; Cocod opraHu3allid COBMECTHOU
AESTeNIbHOCTH O00ydJaromero u oOydamomuxcs: (GpoHTalbHasg, KOJJICKTUBHAS,
TPYIIIOBas, HHINBUTyaJTbHAS.

[Ipe o0O0yuyeHuss BaXHBIM SIBISIETCS BBIOOP (HOpPMBI OpraHuzanuu  y4eOHOM

JESITEIbHOCTH YYaCTHUKOB:

e KoyiekTuBHAs — KOJUIEKTHBHOE, COBMECTHOE BBINOJHEHHE OOIIEro yueOHOro
3aJlaHusl BCEMU CTYACHTaMU. XapaKkTep MOJy4YeHHOTO pe3ysbTaTa: UTOT KOJUIEKTUBHOTO
TBOPYECTBA.

e [pynmoBasi — COBMECTHOE BBINOJIHEHHE €IMHOTO 3a/JaHUs B MajbIX Tpymmax.
XapakTep MOJy4EHHOTO pe3yjbTaTa: UTOI TPYIIOBOrO COTPYAHHUYECTBA Ha OCHOBE
BKJIaJ[a KaXJI0TO.

o MHunuBuayanbHasi — MHAUBUIYAJIbHOE BHITIOJHEHUE YU€OHOTO 3a/1aHusl. XapaKTep
MOJIyYEHHOTO pe3ysibTaTa: UTOT MHAWBUIyaJIbHOTO TBOpUecTBa. OOBIYHO MPEIIECTBYET

IpynmoBoii padore.
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I1. ”HTEPAKTHUBHBIE METO/IbI OBYUEHMUS, UCIIOJIL3YEMBIE B
MOJYJIE

"Mo3rosoii mrypm"

Mo3roBoii mTypM (OpedHCTOPMHMHI - MO3I0Basi araka) — METOJ
KOJUJICKTUBHOM T€HEpallUU WU PEIICHUS HayYHOUM WM TPaKTUYECKOM 3a1a4u.

Bo Bpemss MO3roBOoro mrypMa YYaCTHHKH CTPEMATCS COBMECTHO pPEIIUTh
CJIIOKHYIO MPOOJIEMY: BBICKA3bIBAIOT CBOE MHEHHE I10 PEIICHHUIO 33/1a4 (T€HEPUPYIOT),
0oTOMparoT Haubosee COOTBETCTBYIOIIME, A(P(EKTHBHBIE W ONTHMAJbHbIE HAEH 0€3
KPUTHUKH OCTaJbHBIX BapUAHTOB, OOCYXKJAIOT OTOOpaHHBIC HJIEU W PA3BUBAIOT UX, a
TaK>Ke OIEHUBAIOTCSI BO3MOXKHOCTH UX OOOCHOBAHUS HIJIU OTIPOBEPKEHUSI.

OcHoOBHas 1Ie7Tb MO3TOBBIX aTaK — aKTHUBU3ANMS Y4eOHOW eATEeIhbHOCTH,
CaMOCTOSTEIIbHOE U3YUYECHHE MPOOJIEMbI U PA3BUTHE MOTUBAIIMH €TO PEIICHUS, KYIbTypa
oOmieHus, (GOpMHUPOBAaHUE KOMMYHHKATUBHBIX HABBIKOB, HM30aBIICHHE OT WHEPIIUU
MBIIICHAS ¥ TIPEOJ0JICHNE MPUBBIYHOTO XOJIa MBIIUICHHS TIPH PEIICHHH TBOPYECKOM
3a/1a4u.

*[IpsiMoii  KOJIEKTUBHBIH MO3r0BOii IITYypM — o0ecrneuyuBaeTr cOop
MaKCHMAaJIbHOTO YHCJIa MHEHHM HACKOJBKO 9TO BO3MOXKHO. Bcesl rpymnma mccienoBaHus
(ae 6onee 20 yeoOBEK) 3aHUMACTCS PEIICHUEM OJTHOUM MPOOIEMBI.

*MaccoBblii MO3roBOM IITYpM — JaeT BO3MOXKHOCTh PE3KO IOBBICHTH
2h(HEKTUBHOCT, TEHEpAIlMd WACH B OOJBIINON ayIUTOpHWH, pPA3IACIICHHONW Ha
MHUKPOTPYTIIIBI.

* B xax o rpynme pemaercs OUH U3 aCTIEKTOB MPOOIEMBI.
KEWC-CTAIN

«Keiic-cramm» (Case-study) — 310 cucrema oOydyeHHs, OCHOBBIBAIOINASCS Ha

aHanu3e, PEIICHUN U OOCYXKIECHUU PEATbHBIX U CMOJICTUPOBAHHBIX (BBIMBIIIJICHHBIX)
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cutyauuil. Merog «keic-cTain» HWHTErpUpPYeT B ceOe TEXHOJOTMU Pa3BUBAIOLIETO
oOy4eHMs, BKIIIOYas MNPOUEAYpPhl HHAWBUAYAJIbHOTO, TPYHIOBOTO M KOJUIEKTHBHOIO
pa3BUTHS, 1 POPMUPOBAHUS PATUYHBIX JIMYHOCTHBIX KAYECTB 00Y4aeMBbIX.

[Tog wmeTomOM  «Keic-CTaaW» TOHUMAETCS AKTUBHBIM METOJ] OOy4YeHHS,
OCHOBAaHHBI Ha OpraHU3all{ MPENoJaBaTesieM B Ipynne o0ydaroImxcs 00CYX IACHUS
3a/laHusl, TPEICTaBIIAIONIET0 CO0OM oOmMHcaHUe KOHKPETHOW CHUTyallMd C SIBHOW WIIU
CKPBITOM MPOOIEeMOH.

Keiic-cranu (0T aHIuI. ciioBa Case— peajbHas CUTyalHs) — METOJ KOHKPETHBIX
peanbHbBIX CUTYyaIUH.

CymHoCTh KeWC-CTay — H3y4YeHHE OONIMX 3aKOHOMEPHOCTEW Ha NpHUMEpe
aHaJIM3a KOHKPETHBIX CIIy4acsB.

Uto Ttakoe keiic? Keiic — 3TO JXKM3HEHHash UCTOPHS, BKJIIOYAroOmias B ceOs
HEO0OXOAMMYIO MH(QOPMALMIO: ISl MPUHATUS PEIICHUS, Uil pa3pelieHus] KOH(IIMKTA
WIK Tpo0JIeMbl, KOTOpasi MOXET ObITh MNpEAJIOKEHa sl OOCYXKACHHUS B TpyIIe U
BBISIBJICHUS MTO3ULIMN CIyIIATENeH MO CyIIECTBY BOIIPOCA.

Ocoboe MecTo B OpraHm3anuu OOCYXKJICHHMS M aHalu3a Keiica MPUHAJICKHUT
WCITOJIB30BAHUIO METOJIa TEHEpALUU UJIEW, MOJYyYMBILET0 HAa3BaHUE «MO3TOBOM aTakm»
WM «MO3TOBOrO IMITypMa». B mponecce oOydeHUs «MO3roBasi aTaka» BBICTYNAeT B

KauyeCTBE BAXKHEHUIIIETO CpcacCTBa pa3sBUTHA TBOp‘-IGCKOfI AKTUBHOCTHU YYAaCTHHUKOB.
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Kpumepuu oyeHKu Kelicos:

KPaTKOCTb KauecTBo
HOBMW3HA 1 3TMKa
rpPamoTHOe YETKOCTb odopmneHmsa
HEOPANHAPHO BEAEHMA
pelieHue N3NOKEHMA peLleHus
CTb PeLleHms obcyKaeHna
npobnembl; TEOPETUYECKO  MPOBAEMb;
npobnembil; . (amnckyccun).
yactu;

IIpumep 3ausaTusa no merony «Keic-craam»

Curyanus. Ilpu nonére camoniéra mo ONpeAEICHHOMY MapUIpyTy HTPOU30ILIO0
CTOJIKHOBEHHE CTau NTHI] C JEeTaTeIbHbIM anmnaparoM. B pe3ynbrare nonajaaHus MTULIBI
B JIBUTATENb, OAWH U3 JBUTATENIeH PEKPaTHII CBOIO padoTy (OTKa3).

Bonpoc: Bame BuaeHue: kakue ACHUCTBUS JOJDKEH NPEANPUHATH SKHUMAX
camonéra ais oOecrieueHus: 0€30MacHOCTH MOJIETAa U JOCTAaBKU MAaCcCaXUPOB WM Ipy3a
710 IyHKTa Ha3HAYEHUs ?

3apanme 1: OxapakTepu3yiTe TEXHOJIOTMYECKUN MPOIECC YCTPAHEHUS OTKa3a U
JANbHENIINN MTOJIET caMOoJIETa 10 MyHKTa Ha3HadyeHus. Co3qaiTe npe3eHTalu0, OTPa3uB

B HEH Bce CTOPOHBI 3aJaHHA, IMPCACTABLTC €€ HA 3aHATHUHW 110 MOAYIIIO «OCHOBBI

CHUCTEMHOTO aHaJIN3a B TEXHUKE (aBUAITHA)».
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I11. MATEPHUAJIbI TEOPETUYECKHUX 3AHATHIA
1-Ttema: Texuuueckoe 00CJIy:KUBAHUE B ABHALIMHU
Inan:
1. HaBurammu 0a3sl JaHHBIX.
2. IInan nosera.
3. PykoBojcTBo.

Knrouesvie cnosa: Cucrema ynpasnenus nojetoM (FMS), Waypoints/ reotoukw,
airways (TpaHCIIOPTHBIC MAarWcTpajn), paauoHaBHranuoHueie cpeactea (DME),
BceHanpanienusli OBY (VOR), Henanpasiennsie Masku (NDBS), asponoptsr,
B3JIETHO-TIOCA/I0YHBIE MOJIO0CHI, CTAHAAPTHBIN BbUIET 1O npudopam (SID), ctanaapTHBII
tepmuHai npubsitusi (STAR), 30HBI 05kK1aHNSI, ABTOUIIOT.

1.1. HaBuranuoHusble 0a3bl JaHHBIX

Cuctema ympasieHuss nosnetom (FMS) sBasercs oaHUM U3 OCHOBHBIX
KOMIIOHEHTOB ~ aBUAHOKM  COBPEMEHHOW  aBuakoMmanuu. FMS  saBnsercs
CIeMAIU3UPOBAHHAS] KOMIIBIOTEPHAs CUCTEMAa, KOTOpasi aBTOMAaTU3MPOBAHA B CaMbIX
pPa3HOOOpa3HBIX 3a7a4 B TOJIETE, CHUXKAs HArpy3Ky Ha SKHUMaX IOJeTa K TOMY, YTO
COBPEMEHHBIM TPAXKIAHCKUN CaMOJIET YK€ HE HECyT HMHXXEHEPOB WA IITypMaHOB
nonera. OcHOBHOW (yHKIMEW SBJISETCS YyIOpaBlIE€HUE B TMOJIeTe IJlaHa [oJeTa.
Ucnionw3ys pasznuunble natuuku (Hampumep, GPS u INS wacto momkperieHHbIE
paauoHaBUralMK), YTOOBI OMpPEACIUTh MOJOXKEeHUuEe camoiiera, FMS Moxer BecTu
caMoJIeT 1o Tu1any nosera. M3 kabunsl, FMS 00b1uHO ynpasisiercsa yepe3 Control Unit
Display (CDU), koTOpsIif BKIIOYAET MAJICHBKUN IKpaH U KJIABHATYPY WM CEHCOPHBIN
skpad. FMS 3agaér mman mosnera nns oroOpaxenus B cucrteme Electronic Flight
Instrument (EFIS), naBuramumonssii nucriedt (ND), wim MHOTOGYHKIIMOHATBHBIHN

nucmieit (MFD).

CoBpemennbiit FMS 0w BBeneH Ha Boeing-767, XoTs paHee HaBUTAIIMOHHBIE
KOMITBIOTEPHI YK€ CyIlecTBOBaIM. B HacTosiee Bpems, cuctembl, mogoOHble FMS

CYILIECTBYIOT Ha BO3JYIIHBIX CyJax, Kak Maible, kak Cessna-182. B cBoell sBomtonuun

14



FMS wumen MHOro pasiMyHbIX pa3MeEpOB, BO3MOXKHOCTEH W ympapieHus. OmHAKO
HEKOTOPBIE XapaKTEPUCTUKH SIBIISIOTCA 00mmMu Jj1st Bcex FMS.

Bce FMS conepxat HaBUTAlIMOHHYIO 0a3y JaHHbIX. ba3a MaHHBIX HaBUTAIUU
COJIEPKUT BJIEMEHThI, M3 KOTOPBIX CTPOUTCSA IulaH mosiera. OHM ONpenemnstoTcs ¢
noMonipto crannaptHeix APUHK 424. HaBuramumonnas 6a3a manHeix (NDB), kax
npaBuiio, OOHOBISIIOTCS Kaxiable 28 1HEW, AJig TOro, 4ToObl TapaHTHUPOBATh, €rO
conepkanne. Kaxapiik FMS comepKUT TOJNBKO MOAMHOXKECTBO JaHHBIX  Arinc,
UMEIOIIX OTHOIIICHHE K BO3MOXHOCTIM FMS.!

NDB coaepxuT Bclo HHPOpMALUIO, HEOOXOIUMYIO JUIsl TMOCTPOCHMS IJIaHa
M0JIETa, COCTOSIIMN U3:

Waypoints / reotoukwy;

Airways (TpaHCHOPTHBIE MArUCTPAIIH).

PannoHaBuranmoHHble  CpeACTBa BKJIIOYAs JAJIBHOMEPHOE 00OpYy/IOBaHUE
(DME), Bcenanpasnennsiiit OBY (VOR), nenanpasnennsie Masgku (NDBs) u cuctemsl
nocajaku 1o npudopam (ILSS):

A3ponopTsl;

B3neTHo-niocago4uHbIe MONOCHI;

CranpapTHblid BbUIET 110 Tprbopam (SID);

Cranpaptasiii TepmuHan npuositus (STAR);

30HBI 0OKUIAHUS,

[Iponeaypa npubopHoro 3axoaa Ha nocaaky (IAP).

Waypoints takxke MOXeT ObITh ONMPEAeICH MHUJIOTOM 0 MapUIpyTy, JIMOO MyTeM
CCBUIKM Ha JPYTYH0 TOYKY MapIIpyTa C BXOXKICHUEM MECTa B BUJE IMYTEBOM TOUKHU
(mampumep, VOR, NDB, ILS, asponiopT win myTeBOil TOUKH)

1.2. I1nan moJiera

[Inan mosera, Kak MpaBWIIO, OMPENEISETCS Ha 3emile, Mepej] BbUIETOM JHMOO0

MUJIOTOM JIJIs1 HEOOJIBITUX CaMOJIETOB WM MPOGECCHOHAIBHBIM AUCICTICPOM IS

aBuasiaitHepoB. OH BBojuTcs B FMS nu6o HaOpaB ero, BeIOpaB €ro M3 COXpaHEHHOM

1 ICAO Doc 4444 “Air Traffic Management”. [CAO, Montreal, 2007, 180 p. (p. 2-1 — 2-5)
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OouOMoTekn oOuMx MapupyToB (MapupytoB kommnanun) wind u3 ACARS datalink c
ABUAKOMITAHUEHN JUCIIETYEPCKOTO LICHTPA.

Bo BpeMs npeAnoseTHoN NoAroToBKM BBOAUTCS Apyras HHGOpMALIMK, UMEIOIIas
OTHOUIEHUE K VYIOPABJICHHUIO IUIAHOM TMOJieTa. JTO MOXET BKIIOYaTh B ceOs
uH(GOPMAIIMIO O MPOU3BOIUTEIBHOCTH, HAIIPUMEp, BeC OpPYyTTO, BEC TOIUIMBA U IIEHTpa
TsokecTd. OH OyzleT BKIIOYATh B CeOs SIIENIOH MMO0JIeTa, BKIIIOYash HayalbHYIO BBICOTY.
JUIs BO3OYyLIHBIX CyI0B, KoTopble He umeroT GPS, Takxke Tpedyercss KOOpIHHATHI
HaYyaJIbHOTO MOJI0KEHUS.

[Tunot ucnons3yer FMS, uyToObI M3MEHUTH IJIaH TOJIETa B TEUYCHHUE TOJIETA T10
pa3HbBIM TIpPUYMHAM. 3HAYUTEIBHOE TEXHUYECKOE IPOEKTUPOBAHUE CBEIECHO K
MUHUMYMY HQKaTHsl KJIaBUII, YTOOBI MUHUMHU3UPOBATh HArPY3Ky Ha MUJIOTA B MOJIETE
U CTEpPETh JI00YI0 HEMPAaBWIbHYIO MH(OPMAIUIO (OMACHYIO0 BBOJAILIEH B 3a0JIyKICHHE
nH@opmaruu). FMS takke noceuiaeT nH(popMaiuio o TiaHe moyieTa s OTOOpaskeHUs
Ha HapurauuonHom aucruiee (ND) cuctemsl Electronic Flight Instrument (EFIS). Ilnan
1oJsieTa OOBIYHO MOSBIISAETCA B BUJAE JIMHUM IyPIYPHOrO I[BETA, TaKXKe OTOOpa)xkaeTcs
IPYTUE a3pONoOpThl, PAAUO CPEACTBA U ITyTEBBIE TOUKH.

1.3. PykoBoacTBO

[IpyHrMas BO BHUMaHME IUIaH IIOJIETA M IIOJIOXKEHHE camonera, FMS
paccuuThIBaeT Kypc, 4YTOObl €My cliefjoBaTh. [TMIOT MOXKET cieaoBaTh 3TUM KypcoM
BPYUHYIO (Tak ke, Kak mnocie paauanbHod VOR), Wiam aBTONUIOT MOXKET OBITh
YCTaHOBJIEH, YTOOBI ClIeIOBAJ 1O KypCy.

Pexxum FMS 00b1yr0 Ha3zbiBatoT LNAV unn 60K0BO# HaBUTanuu 11t OOKOBOTO
miaHa noietra ¥ VNAV uiM BepTUKaNbHOW HABUTALMU JJII BEPTUKAJIBHOTO IJIaHA
nosera. VNAV obecrneunBaeT CKOpPOCTh U TaHTaX WU BBICOTY menu u LNAV
o0OecnieunBaeT KOMaHAbl IO OOKOBOMY KaHaITy JIJIsl aBTOIMMJIOTA.

VNAV

CroxHBIC CaMOJICThI, KaK MPaBUJI0, aBUajaiiHephl, Takue kak Airbus A320 wam
Boeing 737 wu Oosbllie, MMEIOT TOJHYK IPOU3BOJAUTEIBHOCTh BEPTUKAIBLHON

Hapuraunu (VNAYV). Ilensto VNAV sgBnseTcs NpOrHO3MPOBAHUE U ONTHUMHU3ALIHS
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BEpPTUKAJIBHOTO IyTH. HaBuranus BkitouaeT B ceOs KOHTPOJIb TaHraka U YIpaBJICHUE
TATOM.

OcymectBieHne To4HOM VNAV CII0KHO M J0pOro, HO 3TO OKYyIaercs B
DKOHOMHUM TOIUIMBA, B IIEPBYIO OYepenb B KpEHCEPCKOM IONETE M CIycke. B
KpENCEepCKOM MOJETE, TIe Cropaer Oobllas 4acTh TOIUIMBA, CYLIECTBYET HECKOJIBKO
CIIOCOO0B YKOHOMMUH TOTLIIUBA.

RTA wmu tpeGyemoro BpeMeHu npuObITUs no3BossieT VNAV 1eneByro cucteMmy
JUIsL BBIPAOOTKH KOHKPETHOW NYTEBOW TOYKM B OIPEACIIEHHOE BpeMs. JTO 4YacTo
MOJIE3HO JJIsl a’poropTa Ha IJIaHUpPOBaHHUE clOT MpuObITHS. B 3TOoM ciiyuae VNAV
KpyU3 PEryJIHpyeTcsi CKOpPOCTh MM HWHAEKC cTouMocTH s oOecrieueHuss RTA

(required time of arrival - Tpebyemoe Bpemst IpUOBITH).

- Com Mumniep, u nap ALS (2009). «Bkiag OOpTOBBIX CHUCTEM [IJIsi HABUTAIWU,
ocHoBanHoi Ha". AERO XKypuan (bounr) (34;. Qtr 2). IIposepeno 31 nexabps 2012.
- Spitzer, Kapa (2007). "20.2.1". ABroHHKa DJIEMEHT MPOrPaAMMHOTO 00CCIICUCHUS U

¢bynkuun. boka-Paton, FL: CRC Press. c. 20-6. ISBN 0-8493-8438-

KonTpo/bHbIE BONIPOCHI:

1. O6sicHUTE CYIITHOCTH CUCTERBI yIpaBieHus nojerom FMS.

2. O0sicHUTE TIOCTPOCHNUE TIIaHa TIOJIETa.

3. Kakue pexumbl FMS cymectBytor?

4. PacckaxuTe MPEeuMYIIECTBA BEPTUKAIIBHOW HABUTAIUU.

Hcnoab3oBanHas qureparypa:

[2] Txoncon, VY., Kasumup, b., Hanson, P., ®unnarpuk, J., [lycu, I'., «Pa3sutre 200
Awmmnep Perynupyemsiii Tpanchopmarop. Bempsmutens, SAE, Mesa

[3] Ctena M.B., "Dnekrpuueckas cuctema. MoiHOCTh camosera. Boeing 767
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2-tema: TexHu4eckoe 00CTy:KHBaAaHHE PATHOCBA3ZHOTO (XX 2JIEKTPHYECKOTO)

OﬁOpYIIOBaHI/IH BO3AYIIHBIX CYA0B

IInan:
1. CoBpeMEHHBIE 2JIEKTPUUECKUE CUCTEMBI BO3AYLIHBIX CYOB.
2. Boeing -787. DnexTpudeckasi cuctemMa MATAHUS.
3. Cucrema pacnpeieneHust 3J1eKTPOIHEPTUH.

KitoueBble cll0OBa: THIPO-MEXAHUYECKHE MEXAHHM3MBI, T'€HEpaTop, TBEPAOTEIbHBIC
YCTPONCTBA KOMMYTAallMM, YPOBEHb T€HEpAllMU, CHCTEMa 3JIEKTPUYECKOTO MHUTAHMS,
CUCTEMA  PACHPENEICHUS  JJIEKTPOAHEPIUH,  CTapTep, TIEHEparop, CHUCTEMaA
skoJornueckoro ympasieHus (ECS), HamnyB, mpoTHBOOOJIEACHUTENIbHAS CHUCTEMA
KpBUIA, 3JIEKTPOIBUraTENb, HACOC.
2.1. CoBpemeHHbBIE YJIEKTPHUYECKHE CHCTEMbI BO3AYIIHBIX Cy/10B

M3-3a 3BOMIIOIMU AJNEKTPUUECKUX CHCTEM, B MPUBOAAX YIPABJICHHUS IOJIETOM
UCIIOJIB3YIOT MHUTAHUE OT CETHU IEPEMEHHOIo TokKa camoisiera. CaMoJIeThl, Takhe Kak
McDonnell Douglas F-4 Phantom mnoka3siBaeT BHEIPCHHE CHCTEMbI IOKOJCHHUS
MIEPEMEHHOT0 TOKa BBICOKOW MOIIHOCTH MPUMEHHUTENbHO K HcTpedurensm. s toro,
4YTOOBI T€HEPUPOBATH MMOCTOSHHYIO YacToTy A0 115 B mepemenHoro Toka mpu dacrore
400 T'm mpuBoma moctossHHON ckopoctn uian CSD Tpelyercs KOMITEHCHPOBATH
M3MEHEHUE CKOPOCTH JBUTATENsl caMoJieTa B Te€UeHUe MpUOIu3uTeNnbHO 2: 1 auamna3on
CKOpocTel (MOJTHAs MOIIHOCTD - XOJIOCTOW XO[). DTO CI0XKHbBIE THIPO-MEXaHUYECKHE
MEXaHU3Mbl, KOTOPbIE IO CBOEH MPUPOJIEC HE SBISAIOTCS BHICOKOHAACKHBIMU. [1o3TOMY,
BBEJICHHE CHUCTEM ITPOU3BOJACTBA 3JEKTPOIHEPIMU IMEPEMEHHOIO TOKA IMOCTOSHHBIX
4acTOThI HE MPOUCXOJUT 0€3 COMYTCTBYIOMIMX MPOo0JieM HAJAEKHOCTH, B YACTHOCTH, Ha
UCTPEOUTENISAX, I/I€ TIOJ0KEHUE TPOCCEIbHON 3aCIOHKU JABUTaTENs U3MEHSIOTCS OUYEHb
4yacTo B TeueHue nojiéra. JlocTuxkeHus B 00J1aCTH BICOKOM MOIIIHOCTH TBEPJOTEIHHOTO
MEPEKITIOYEHUSI TEXHOJIOTMU BMECTE C YIYYIIEHHEM B HEOOXOIMMBIX YHPABIISIONICH
ANIEKTPOHUKH COCTaBWJIM TEPEMEHHYI0 CKOpocTh / mocTtostHHOM dYacToThl (VSCF)
ABJISIETCSl KU3HECIIOCOOHBIM TMpPEAJIOKEHUEM B MocieAHee aecatuietue. Cucrema
VSCF 3amenunia npuBojabl nocrosiHHON ckopoctu (CSD); mepemMeHHass 4acToTa WIH

HE0OpabOTaHHOE MHTAHHE OT TeHepaTopa MePEMEHHOTO TOKa mpeodpazyercs B 40001y
18



MOCTOSIHHOM ~ 4acToTel 115B  mepemeHHOro Toka ¢  TOMONIBIO  TBEPIOIO
npeoOpazoBarens coctossaus VSCF. Cucremsr VSCF B HacTosiiee BpeMsi CTaHOBATCS
Bce 0oJiee pacrpoCTpaHEHHBIM sBJIeHHEM: HUCTpeOurtenb F-18 wucmosb3yeT Takyro
cucTeMy U HekoTophie Bepcuu Boeing 737-500 neCTBUTEIBHO UCIIOIb30BAIM TaKyHO
cucremy. Kpome toro, Boeing 777 wucnoms3yer cucremy VSCF mis pesepBHOTO
IIPOU3BO/ICTBA AJIEKTPOIHEPTIUU IIEPEMEHHOTO TOKAa. B aMepHUKaHCKUX BOCHHBIX KpPYyrax
00JbIIOe BHUMaHHUE yjenseTcss BoeHHO-Bo3aymHbM cuiam CIHA u BMC CIIIA Ha
pasButre 270 cUCTEM NOCTOSIHHOTO TOKa. B 3THX cucTremMax reHepaTopoB BBICOKOU
MoIHOCTH mony4atoT 270B MNOCTOSHHOTO TOKa, HEKOTOpPhIE U3 KOTOPBIX 3aTE€M
npeoOpasyercs B 115B 400I'1; mepemenHoro Toka miu 28B MOCTOSHHOTO TOKa IS
NMUTaHusg 00OPYIOBaHUS W KOHKPETHBIX HArpy30K. OTOT MOAXOJA ObUI MPHUHAT Ha
camouiere Lockheed Martin F-22 u F-35. D10, Kak yTBepx)aatot, 6oaee 3pHeKTUBHO,
4eM TPaAUIMOHHBIE METOJbl MPOM3BOACTBA M MPeoOpa30BaHUSI SHEPIUU, & TAKKE
YMEHBIIIAETCS BEC. OTU WM3MEHEHHUS SBISIIOTCS COK3HUKAMHU 110 OTHOUIEHUIO K
DJIEKTPUYECKON MNPUHIMIIMAIBHOM CXEMBI CaMOJIETa, T[J€ OH NPEeIHA3HAYEH
IPUIKCHIBaTh OOJIbIIE CUCTEMHON MOIIHOCTH BO3AYIIHBIX CYJOB IO OTHOIICHHIO K
AJIEKTPUYECKUM CIIOCOOOM, a HE UCIIOJIb30BATh THAPABINYECKUIA UM BO3TyX BBICOKOTO
JaBJEHUS, KOTOPBIM HCHOJB3yeTCss B Hacrosuee Bpems. lloatomy, ucTpeOuTensb
3aBTpa JOJKEH OYyJeT reHepupoBaTh ropaszio 0osiee BHICOKHE YPOBHHU AJIEKTPUUECKON
DHEPruM, 4eM B Hacrosmee BpeMsa. CxeMbl nenoap3oBanus 270 B mocTosHHOrO ToKa
npeacTasisier MomHocThio oT 250 mo 300 kBt u Bo3mokno 500kW Ha kanai,
HECKOJILKO pa3 0OJIbIle YeM TUIMMYHBIN ypoBeHb SOKBT Ha KaHa ceroHsl.

Ha ypoBHE KOMIIOHEHTOB, JOCTHKEHHSI B pa3pabOTKe MOIIHBIX KOHTAaKTOPOB U
TBEPAOTENIbHBIX YCTPOMCTB KOMMYTAIIMA MOIIHOCTH SIBJISIIOTCS YJIy4IlIEHHE CIOCOOOB,
B KOTOPBIX MEPBUYHBIE MU BTOPUYHBIE HArpy3KH MUTAHUSA C KOMMYTalUMel KaHalloOB
CaMOJIETOB 3alMIICHbl. JTHU CABUTU B Opake C MHUKPOAJIEKTPOHUKE Pa3BUBAIOTCS,
4TOOBl J1aTh BO3MOXHOCTh peajHM3allMl HOBBIX KOHUENIUN Ui 3JIEKTPUYECKON
CUCTEMBbI YMpaBIIEHUS M pPacHpeleleHUs] 3JIEKTPOIHEPIUH, 3alIUThl U KOMMYTaIU M
Harpy3ku. Vcnosib3oBaHME 3JIEKTPO3HEPTMM IPOrpeccHpoBaja 0 TOYKH, TI/Ie

reHepalLysi, paclpeAesIeHHe U 3aluTa IEKTPUYECKOW SHEPIHHU K BO3AYLIHOMY CYAHY
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ANEKTPUUECKUX HArpy30K WM OOCTY>KMBaHUS B HACTOAIEE BPEMs BKIIOYAET B CeOs
OJIHY W3 CaMbIX CJIOKHBIX aBHAITMOHHBIX CHUCTEM. OJTa CHUTyamus Oblla HE BCerjaa
TaKOBOW. DTOT IIar B HAMpaBlIeHUU 0o0Jiee BHICOKOTO HAIPSKEHUSI IEPEMEHHOTO TOKa
HA caMoOM jefie OOYCJIOBJIEH BEJIMYMHOM MOIIHOCTH D3JIEKTPUYECKOr0 KaHaua,
HEOOXOJIMMON ISl MPOU3BOACTBA. Pa3ymMHbIl mpenen AJisl CUCTEM MOCTOSIHHOTO TOKa
ObLI0 ycTaHOBJeHO, okoio 400 ammep. M3-3a orpaHudeHHBIX pa3MepoB ¢uaepa u
3alUThl PACIPEACIUTENBHBIX YCTPOUCTB BHICOKOM MOITHOCTH. [lo3TOMY AJ1s1 CCTEMBI
28B mnocrosHHOro Toka oOecneuuBaeTcs 400 ammep, MakCUMallbHash MOIIHOCTb
JIOCTaBUTh, KaHaJl COCTAaBJISIET OKOJIO 12 MM, YTO 3HAYMTEIILHO HUXE TpPeOOBaHMIA
OOJIBIIIMHCTBA CaMOJIETOB CEroJIHS. DTOT YpPOBEHb MOIIHOCTH YI00€H JJisi aBUAIIMU
obmero HazHaueHus (GA) BO3IYIIHBIX CYJOB M HEKOTOPHIX HEOOJBIIUX CaMOJIETOB
ousHec-kiacca. Tem He MeHee, TpeOOBaHUs K MOIIIHOCTH BO3AYIIHBIX CYJOB B OM3HEC-
JUKETOB, PETHOHAIBHBIX CaMOJETOB M OOJIBIIMX TPAHCHOPTHBIX CaMOJIETOB, Kak
npaBwio, B auanazone ot 20 mo 90kVA na kanam u Bbime. TpeOGoBaHus A s
0oJpIIEl MOITHOCTH OBLIM COIJIACOBAaHbI B BOEHHOM aBHMalnu paHee. boiee mo3anue
camosetel Takke JID3 mokosienne VF, Tak kKak 3TO caMbli HaJECKHBIM METOJ Ha
YpOBHE TeHEepaluu, XOTS JOMOJHUTEIbHBIE KOHTPOJUIEPHl JBUTATENSI MOTYT OBITh
HEOOXOJIMMBI B JPYIrOM MECTE B CHUCTEME Ji CMSTYEHHUs MOCIEACTBUM W3MEHEHHS
4acTOThl. YPOBHU MOITHOCTH MOCTOsTHHO pociu ¢ 150kVA Airbus A380 Utilisez Ha
kaHai u Boeing 787 Oynyuu enie 6osee anekTpudeckas ¢ SO0kBA na kanan. Camorer
Boeing 787 B HacTosiliee BpeMsi B MO37HEN CTaAuu MPOTOTUIIA UMEET MHOTO HOBBIX
BO3MOXKHOCTeH. Camoinier SBIsSeTCs OOJBIIMM IIaroM Ha TYTH K TOJHOCTHIO
aNeKTpuUKaMu caMojieTa, B KOTOPOM BC€ CHCTEMbl HAXOMSITCS B BEIACHUU
ANIEKTPOIHEPTHUH. BBITyCK BO3/IyX M3 JBUTATENECH CYIIECTBEHHO OBLIT YCTpaHEH, B TO
BpeMs KaK THAPABIWYECKHE TPHUBOJIBI BCE €IIE HCIONB3YIOTCSA, OOJBITUHCTBO HX
HUCXOAUT OT dJieKTpuuecTBa. [lopBaB ¢ MATHIO AECATUIICTUSMH TNpPaKTUKH, Boeing
YTBEPKIAET, YTO ANEKTPUUECKUE KOMIIPECCOPHI JTyUIlle MOIXOAST ISl CAJIOHA, YeEM ISt

IMPOAYBKH ABUTATCIIA U HMCIOT MHOI'O SKOHOMMUHU.
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2.2. CucremMa 3j1eKTpUYecKoro nuranusi Boeing 787

KntoueBpiM oTIMUMEM sABIsETCS MpUHATHE TpexdazHoil snexTposneprun 230B
NEPEMEHHOT0 TOKa MO CPaBHEHUIO ¢ 0OBIYHBIM Tpex(dazubiM 115B nepemenHoro Toka.
VYBenuuenue HanpsokeHus Ha kKoddduimeHnT 2:1 yMeHbliaeT motepu B ¢uiepe B
CUCTEME pAaCIpEIEICHNs DJIEKTPOIHEPIMM M TO3BOJACT 3HAYUTENBHO COKPATUTH
ANEKTpOIpoBoJIKy. Mcmonb3oBanue Oosiee BBICOKOTO HampsbkeHus ¢asel 230B
nepemeHHoro Toka miau 400B mepeMeHHOro TOKa C JMHUM Ha JIMHUIO, TpeOyeT
3HAYUTEIBPHOTO BHUMAHHUS TpPU HPOECKTHUPOBAHHUU, YTOOBI H30€KaTh BO3MOKHBIX
IIOCJIEICTBUI YaCTUYHOIO pa3psaa.

2.3. CucremMa pacnpeejaeHHs 3JIeKTPOIHEPTr Ul

XapakTepHbIMU OCOOEHHOCTSAMHU CUCTEMBI AnieKTponuTanusa B787 sBnstores:

« 2x250kVA craprepa / reHeparopa Ha IBUrarenab, 4ro npuBoauT Kk SO0kBA
reHEepUPYEeMOl MOIHOCTU Ha KaHai. ['eHepatopsl mepeMeHHoi yactoTel (VF), uro
OTpakaeT HEJaBHUI pe3yJbTaT B MPOMBIIIICHHOCTH OT MOcTOsSHHON 4acToThl (CF),
MotHocTh 400 I'n

» 2x225kVA BCY craprepa / reHepaTOpoB, KaXK/Iblil U3 CTapTEPOB / reHepaTopa,
npuBogaumoro BCY. Kaxnaplii OCHOBHOW TE€HEpaTop MUTAaeT CBOU COOCTBEHHBIE
OCHOBHBIE MMHBI 230B mepeMeHHOro Toka Inepes nojadye B CUCTEMY PACIPENEIICHHS
sHepruu. Bosmoxnoctu 230B nepeMeHHOro TOKa Harpy3kH, 3JIEKTPOIHEpPrus
npeoodpazyercss B 115B nepemennoro toka u 28B MOCTOSSHHOTO TOKA, YTOOBI MUTATh
MHOTHE YCTapeBIIME MOACUCTEMBbI, KOTOpbIE TpeOyloT 3TH Oosiee TpaaUlMOHHBIE
MOCTAaBKU D3JIEKTPUUECKUX Harpy3ok. [lockonbky orOupaemMoro Bo3ayxa OoJiblie He
TpedyeTcs ¢ IIaHepa, TO HET MOJa4yH BO3AyXa B CUCTEMY SKOJIOTMUECKOTO YIIPaBJICHUS,
CUCTEMY W30BITOYHOTO JABJICHHUS B KaOWHE, MPOTUBOOOJICIEHUTEIHLHOW CHCTEMBI
KpbUIa, a TAK)Ke APYTHX MHEBMATHYECKUX IMOJCUCTEMaX. EMUHCTBEHHBIN OTOMpaeMBbIii
BO3/lyX, OTOMpPAEMbIii OT JIBUTaTENs SBJISETCS BO3IyX HU3KOIO JABJICHHS UCIIOJIb3YETCS
B MpoTHBOOOeAeHeHnu aApurarens Kaynunra. Mcnons3oBanue Bo3yxa, 0TOUpaeMoro
OT KOMIIpeccopa ABUTaTeNlss KpailHE pacTOYMTEIbHO, OCOOEHHO B OOXOJl JIaBJICHUS
nBuratens. PanuoHalbHOE yBEIMYEHHE HAa COBPEMEHHBIX JBUIaTeNIeld, TaKUX Kak

General Electric Gene u Rolls-Royce Trent 1000 nononHuTeIbHAS SKOHOMHS SBIISICTCS
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YIAJIEHUE W3 HAKIAJAHBIX PACXOJOB MPENOCTABICHUS UM KaHaja MO0 BCEMY ILIAHEPY
BO3/lyXa; Kak MpaBWIO, &-AOMMOBBIA JHMaMeTp BO3AYXOBOJa TpPEOyeTCs MEXIY
JIBUTATEJIEM U IUIAHEpOM M 7-A10MMOBBIN TpyOompoBoa Mmexay BCY u mianepom u
HAacoC BO3/lyXa B HOCOBOHM 4YacTH. B HEKOTOPBIX 4aCTAX IJIaHEpaA MEPETPEB CUCTEMBI
oOHapyXeHHsI, HEOOXOAUMO MPEAYNPEIUTD IKUIAK 00 yTEUKE TOPSUYETo rasa.

OCHOBHBIMH B AJIEKTPUYECKUX HArpy3Kkax B cucreme B787 aBmustores:

* cucrema oskosiormdeckoro ympasienus (ECS) wu wagnyB. VYnanenwue
O0TOMpPAEMOro BO3/yXa 03HAYAET, UTO BO3AYX sl cucteM ECS u MOBBIIICHUS JaBICHUS
JOJDKHA HAXOAMTHCS I10J JTABJICHHEM C IOMOIIBIO AJIEKTPUYECKUX cpeacTs; Ha B787
MMeeTcs YeThIpe OOJIBIINX KOMIpPEccopa C ANEKTPUUYECKUM MPUBOJOM, C HArpy3Koil B
obnactu S00kBA

* MPOTUBOOOJENCHUTENbHAs cHcTeMa Kpbuia. HemocTymHOCTh 0TOMpaemMoro
BO3/lyXa O3HAYaeT, YTO MPOTHUBOOOJEICHHUTENIbHAS CUCTEMa Kpblia JOJKHA OBITh
o0ecrieyeHa 3JIEKTPUYECKUMU HarpeBaTEbHBIMU MaTaMM, BCTPOCHHBIX B IEpeAHEn
KpoMKe Kpbuia. [IpoTuBooOieieHuTenbHas cUcTeEMa Kpblla TPEOYET 3JIEKTPOIHEPTUH B
nopsake 100 kBA

* JJIEKTPOJBUTATENN U HAcochl. HEKOTOpbIE M3 aBUALMOHHBIX TMIPABIMYECKUX
Motoniomit (EDPS) 3amMeHenbl HacocaMu ¢ 3JEKTPUUECKUM MPUBOJIOM. YeThipe HOBBIE
AIIEKTPUYECKUE MOTOPHBIE HAacochl TpeOyroT ~ 100 kBA kaxnplii, 4TO HaeT OOIIyIo
notpeOHyro Harpy3ky 400KVA. Emie oauH MCXOM NMPUHATUS ABUTATENsl, SBISCTCS TO,
YTO JIETATENbHBIA armapaT ABUTATeId HE MOTYT OBITh 3amylI€Hbl C MOMOIIBIO
TPAJAULIMOHHBIX CPEJICTB: BO3yXa 0] BBICOKMM JaBJIEHWEM. [[BUraTenr MCHOJIb3YIOT
BCTPOEHHBIN CTapTep / TeHEepaTophl s 3Toi uenu u tpedyroT ~ 180kVA mng 3amycka
nBuratens. BBeneHne TakuxX MOIIHBIX JIEKTPUYECKUX MAIIMH UMEET CYIIECTBEHHOE
BJIMSIHUE HA CUCTEMY PACIIPEAEIICHHS 3JIEKTPOIHEPTUU CaMOJIETa.

[lepBuyHasi MOIIHOCTH pacHpeieseHUsl AJIEKTPUUECKOW MOUIHOCTH SIIMKU C
YETBIPbMSI OCHOBHBIMHU PaCIpeAeIUTEIbHbIMU MTAHEISIMHU, 1Ba B OTAEJIBHOCTH IEpEN
ANEKTPUUYECKUM  00OpYyJOBaHMEM M  JIBYX JpPYI'MX B  KOPMOBOM  OTCEKe
AIIEKTPOOOOPYIOBaHUS. 3aHIE MAHETU paclpeaeeHUs] TUTaHUS TaKKe COAepIKallnue

KOHTpPOJUIEPBl JBHTaTeNield st HacocoB. Yersipe asmekrpomotopa (EMPS): nBa
22



COOTBETCTBYIOIIIMX HACOCOB pPACIOJOKEHbl B JIBUTATEJ€ NWIOHAMU M JBa B
LHEHTPAJIbHON CEKI[UU BO3AYIIHOIO CY/HA.

Takke C KOPMOBBIX MAaHENEHd pPACOPENCIICHUS TUTAKTCA KOHTPOJUIEPHI
neurarensa craprepa 1 APU koHTposuiep craprepa. Bbeicokne ypoBHHM yHpaBJi€HUS
Y4acTBYIOT U OOBEIUHAETCS pacceuBaeMasi MOUTHOCTh T€HEPUPYIOIIasi MHOTO TEIlia U
pacrpenenuTeNbHbIE [IATHl TEPBUYHONM MOIIHOCTH HCIOJB3YIOT OXJIaXIAEMYIO
KUJIKOCTb. C DIEKTPUYECKUM TMPUBOJOM IMAKEThl KOHJIUIIMOHUPOBAHMS BO3]yXa
PacCIIOJIOKEHBI B LICHTPAILHON CEKIIMKM BO3IYIITHOTO Cy/Ha. BTopruHOe pacnpeneneHue
MOIIIHOCTH  JOCTUTAeTCS 32 CUET UCIOJIb30BAaHUS  yAAJCEHHBIMU  OJIOKAMH
pacnpenenenuss nutanus (RPDUs), pacnonokeHHbIX B yJIOOHBIX MECTaxX IO BCEMY
CaMOJIETYy.
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2. boiic J.W. BBenenue B unTemiekTyanpHoe pene. JJOKyMeHT, MpeCcTaBICHHBIN Ha
cumnosuyme SAE AE-4.

3. JIxxoHucoH, Y., Kasumup, b., Hanson, P., ®unmarpuxk, J., Ilycu, I'. «Pa3zputue 200
Amriep-perynupyemslii TpanchopmaTtop-Beinpsmutens, SAE, Mesa

4. Crena M.B., "Dnekrpuueckas cuctema. MoIHOCTh camosieta Boeing 767.

5. Jlewtton, C.I'. Solid State Control Power, ERA xondepenmus Avionics, JIoH0H,
XHUTpoy.

6. Tenning, K. B777. Dnextpuueckas cucrema. RAES xondepentus, JIonaoH.

7. Punanpau, M.P., 'BeICOKOHAIEKHBIM HMCTOYHUK ITMTAaHUS MHOCTOSHHOI'O TOKAa JUIS
aBuonuku [logcucremsr', SAE Kondepenius.

8. Murtuem, Dit-Jlxeir (1999) 'MuterpupoBanusiii reHeparop LP Bama mns Gornee-
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9. Tl'amnep, J.P., Yun, A.B., Loveday, P.I'. (1998) «KommiekcHoe ympaBiieHUE
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KoHTpoJibHBIE BONPOCHI:

1. Pacckakute NpUHUMI TEHEPUPOBAHUS IIEKTpHUecKoro Toka yactotoi 400 I'u n

115 B.
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2. I3 yero cocTouT cucteMa sfiekTpuuecoro nutanus boeunr-7877
3. I3 9ero cocTouT cuctemMa pacipeesieHus AIEKTPOIHEPTUN ?

4. Kakoe nmuTaHue nMeeT HpOTI/IBOO6JIeIIeHI/IT€JIBHaH cucrema’?

Hcnonb30BanHas JIuTEpaTypa:
[4] Tenning, K., B777: Dnekrpuueckas cucrema. RAES xondepenims, JIoHm10H.
[5] Punanbau, M.P., BbicOKOHaIEKHBI UCTOYHUK IMHTAHMS MOCTOSHHOI'O TOKa IS

aBuoHukH. [Togcucremel. SAE Kondepenius.

3-Ttema: Texnuueckoe 00CIy:KMBaHUE PATHOJOKALMOHHOI0 000PY10BAHMSA
BO3YLIHBIX CYJ10B
Ilnhan:
1. Apxutektypa aBuonuku A380
2. Apxurtektypa aBuoHuku Boeing 787

3. B0o10KOHHO-ONITHYECKOM KOJIBIIEBOH TOIIOJIOTHHU

KiarwueBble cjioBa: BoJOKOHHO-ONTHYECKUM METOJI, CHCTEMa I'eHepaTOpHOTo OJIoKa
ynpasinenus: (I'TIA), uentpanbHas cerb nepenaun gaHHbIX (CDN), KOHIEHTpaTop
nauubix (RDC), cuctemsl ynpasienust (VMS), BOJTOKOHHO-ONITHYECKAs IIIMHA
3.1. Apxurektypa aBuonuku A380

A380 siByisieTcsl MEPBBIM TPAXKAAHCKUM CAMOJIETOM, B KOTOPOM HCIOJIb30BaHbI
IIAPOKOE BO3MOXKHOCTH HOBOM TexHosiorun COTS nns uHTErpanid aBUOHUKUA U
aBuanMoHHbIX cucteM. A380 ucnonb3yer 100 Meradbut/cexk AFDX kak 1IEeHTpalibHOTO
OTIieNIa CETH CBSI3M; XOTs camMoiéThl Takue, kak A429 u COTS aBToOyCOB, TaKMX Kak
CANbus Taroke ucrnonb3ytorcsa. A380 apxuTekTypa AeTUTCs Ha psi GYHKIIMOHATBHBIX
JIOMEHOB, MOJAJIEPKUBAIOIIMX OToOpaxkaromuii Habop; KiroueBbIMU 3ieMeHTaMu
SIBJISTFOTCSL:

* 0TOOpaXEHUE JIIOKC - 8 X [IBETHbIE MOHUTOPHI,

* TOMEH MHTETPUPOBAaHHBIC MIKA(bI N3 KaOMHBI IKUTIAKA;

* HECKOJIBKO TOMEHOB MHTETPUPOBAHHBIE MIKA(bI KAOWHBI,
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* UHTETPUPOBAHHBIE KAl FHEPreTUUECKON CUCTEMBI;

* YTWJIMTHI JJOMEHA HHTETPUPOBAHHBIC TITKA(DHI;

* [IMHA JaHHBIX UHTETPUPOBAHHBIX AaBUALIMOHHBIX CUCTEM.

OTU OMEHBI COEAMHEHBI MEXIYy COOOW C MOMOIIbIO PE3epBUPOBAHHON CETU
AFDX, mnepexmodaemMbix, 4YTOOBI OOECIEYMBATHL CHUCTEMY TMepeJaydl JaHHBIX C
BBICOKOM MPOMYCKHOM CIIOCOOHOCTHIO Yepe3 CaMOJIeT.

OyHKIMOHAIBHBIE CHCTEM CaMoJIeTa pa3MEIICHBI B CIETYIOMINX 001aCTAX:

* OTCEK KaOuHa:

- cucTeMa OOHapyKEHUs TIeperpena;

- IONIOJIHUTEIbHASL CUCTEMA OXJIAXKICHMS,

- cucTeMa 0TOopa BO3/lyXa JBUTATES,

- IHEBMATUYECKasl CUCTEMA paclpeiesICHUs] BO31yXa;

- CUCTEMA yIIPaBJICHNs BEHTUSLUEH;

- CCTEMAa yIPaBJICHUS ABUOHUKOW BEHTUJISALINH,

- cUCTeMa KOHTPOJISI 1aBJICHUS B KaOUHE;

- CICTEMa KOHTPOJISI TEMIIEPATYPHI.

Ot cuctembl mpousBenacHbl  Airbus  Gmbh, xoTtopeie Takke HecyT
OTBETCTBEHHOCTb JJIsl MHTErpAIluU JOMEHA KaOUHBI U UHTETPUPOBAHHBIX IIKA(OB.

- DQHEPreTUYECKUE CUCTEMBIL;

- CHUCTEMa yIpaBJIeHUs THIPABIUKOM;

- yIpaBJeHUE TUIPABINKOM;

- IEpBUYHAS DJIEKTPUUECKAsE MOUTHOCTD;

- BTOpUYHAS DJICKTPUYECKAsI MOIIHOCTb.

DTH CUCTEMBI SBIISIFOTCSI OTBETCTBEHHOCTHIO Airbus dpaHimu, KOTOpbIe Takke
HECYT OTBETCTBEHHOCTH JUIsl MHTETPAIIMN YHEPTeTHUECKOW cepe WHTErpUpOBAHHBIX
mkados.

- JIOMEH BCIIOMOTaTEJIbHbIE CUCTEMBI:

- CUCTE€Ma UHJIMKAIIMM KOJIMYECTBA TOIINBA,

- YIIpaBJICHUS NTOa4ueil TOIUINBA,

- CHCT€Ma MOHUTOPHHIA IIepeaayd nocagku,
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- BBIIIYCK U yOOpKa 1I1accu,

- CHCTEMa YIPaBJIECHUS TOPMO30M,;

- CICTEMA PYJIEBOT'O YIIPABJICHUS.

OTHU CUCTEMBI SBJISIOTCS OTBETCTBEHHOCTHIO Airbus BenukoOpuranuu, KoTopble
TaK€ HECYT OTBETCTBEHHOCTH JJII MHTErPALIMU YTWIUT JOMEHA UHTETPUPOBAHHBIX
mkagoB.

3.2 Apxurektypa aBuoHuku Boeing 787

Camoner Boeing 787, xoropwlii sBIseTCS MPOAODKEHHEM K ceMbe Boeing
757/767 Taxxke npunsan 100 Mout/c A664 B kadecTBe Cpeabl Mepeaadr JaHHBIX IS
BPOO0O cucremsl camonera. XoTsi noxoxke Ha Airbus A380 ¢ Touyku 3peHus BbIOOpa
npousBoaHoi mmHbI gaHHBIX COTS, Boeing BbiOpana Apyryw apXUTEKTypy
obecrieueHUsT MHTErpallMd aBUOHUKH W aBUAIMOHHBIX (yHKIuW. ['1aBHas cucrema
ABUOHHMKWA W BBIYUCIHUTENbHBIE 3aJa4d OCYIIECTBIAIOTCS JBYMs Ojokamu OO11ero
BerynciurensHoro pecypca (CCR). DOt Onoku wuHTepdeiicoB ¢  MOJIETHON
uHpopmanueir OOPTOBOM M OCTaJbHOM YacThb AaBUOHMKM M CaMOJIETHBIX CHCTEM
OXBaThIBAIOT (DYHKIIMHM, OCYIIECTBISIEMbIE CHCTEMOW YIpaBlieHUus HHPOpMaIen
camosiera (AIMS) na Boeing 777. Kaxaplii U3 HUX COJEPKHUT YETHIPE OCHOBHBIX
MoAayJiel oOpabOTKH, CETH MEpPEKIIoYaTeNd M JBa BOJIOKOHHO-ONTHYECKHUE MOAYJIH
nepeBoga. [IpuMeHeHHEe KOHKPETHBIX MOMAyJIel oOecrneunBaeTcsi CTOPOHHUMHU
MOCTaBIIMKAMH, TaKKE€ MOTYT OBITh pa3MElIeHbl, HalpuUMep, Ha MPOIECCOPHBIX
MoayJisix nuciuies, mocrtaBisiemble kommanued Rockwell Collins. TToaxon Boeing
oTiinyaercsi B ucnosibzoBanuu ~ 20 Remote Konnentpatop mannsix (RDC) uacrei,
PACIIOJIOKEHHBIX TI0 BCEMY CaMOJIETy JJIsl BBIMOJHEHUST (GYHKIMU cOOpa JaHHBIX IS
AHAJIOTOBBIX, JUCKPETHBIX CHUTHAJIOB M IOCJIEAOBATEIbHBIX IU(POBLIX IJaHHBIX OT
yIAJICHHOW aBHOHWKM W AaBUAIMOHHBIX CHUCTEM JaT4ukoB U dddexropoB. B
nonosnenue Kk LIJIU, ects ~ 20 ynanennsix 0j0k0B pacnpenenenus nutanusi (RPDUs)
JUISL pacrpeesieHusl SJIEKTPUUYECKON SHEPruu JIOKAIbHO K JIETAaTEIbHOMY allapary
ANEKTPUUYECKUX HArpy30kK. [1oaToMy mOoAaXo/ 3aKkiroyaeTcs B pacpeacsiCeHUU TaTYnKOB
U KOHTYpPbl YIPABICHUS U DJIIEKTPUUYECKOTO PACHPEACIICHUS SIEKTposHepruu. B

HEKOTOPBIX CIIydasx, MOCBsIIEeHHbIH oaHoM ¢yHkiuu LRUs 1o cux mop ucnomab3yroTcs
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JUTsl TakuX (PYHKIMH, Kak 3iekTpudeckas Cuctema reHepaTOpHOro OJioKka yrmpaBieHHs
(I'TTA). JdBoitHeiM pe3epBupoBanueM lleHTpanbHas cetb nepenaun aaHHblx (CDN)
HCIIOJIB3YeT JIETEPMUHUPOBAHHBIN A664 CIIOCOOHOM MOAIepKUBATh, KaK MEJIHBIX, TaK
Y BOJIOKOHHO-ONTHYECKUE MHTEPGEChI ¢ mokiItoueHueM ckopoctu 10 Mout / ¢ u 100
MOuT / ¢ COOTBETCTBEHHO.

Aspobycel COTS nanneix - IEEE 1394 IEEE 1394, kak omucaHO BBIIIE
ONpENENsieT CpeIcTBa MAacCOBOM HWH(OpPMAIMU, TOMOJOIMM M MPOTOKOJ Kak
O0OBEUHUTENBHYIO TUIATY (DU3UUYECKOTO YPOBHS WIIM TOYKA-TOYKA IOCJIEI0BATEIbHBIN
kabenbp wuHTepdeiica; B Cucrema BO3AYIIHOTO CyJAHAa MEXAYy COCIUHEHUSIMHU
UCIIONb3yeTcs nocieqHuM. MHTepdeiic Takke Ha3bIBaeTCsl BHICOKONPOU3BOIUTEIBHON
nocinenoBareabHoi muHoM (HPSB). KaGens (auddepennmanpHbiii) Bepcusi paboTaer
Ha 100 Mo6ut / ¢, 200 Mour / cek, niu 400 M6ut / c; ysennuuBaercs 10 800 Mout /
cek s 1394b. baszoBeiii ypoBeHb 1394 wucnosib3yer MOMYIYIUIEKCHBIM WK
OJIHOHAMpABJICHHYIO Tiepedadd, Torna kak 1394b cmocoOeH MOJMHBIA AYIJIEKC WU
nepenada ayHarnpaieHHbIM. [locnennuii crannapt IEEE 1394b, taxkke mo3BoisieT
nepexaBath g0 800 MoOutr / c. llluna mnojaepkuBaer 10 63 yCTpPOWCTB Ha
MaKCUMaJIbHOM PacCTOSIHUM Kabemst Mexy ycTpoiicta 4,5 metpa. Korna konnuectBo
YCTPOMCTB Ha LIMHE OrpaHUYMBaeTcs A0 16, MakcuManbHas JJIMHA Kabens 72 MeTpoB
Bo3MmoxHa. Korga 1394a nepenaercst mo CATS ka6enst 100 MOuTt / ¢ Bo3MokHO Oosiee
100 metpoB. IEEE 1394b ucnonssyercs Ha F-35 Lightning II nns coenunenus
HecKOJbKUX yaaleHHblXx Input / Output Units (Rius), xoTopble IeHCTBYIOT Kak
KOHIIEHTPATOphl JAaHHBIX B TpaHCHIOpPTHOM cpenctBe Cucrtembl ynpasieHust (VMS).
Rius mo3BosisitoT mepenaBath JaHHbie B VMS KOMIBIOTEPHI U JAPYrH€ OCHOBHBIC
KOHTposuiepbl B cuctemMe VMS. OnucanHble MPUMEPOB 1O CHUX MOP CBSA3AHBI C
ANEKTPUYECKUM  CHTHAJIOM IIWHBI  JIaHHBIX. BOJIOKOHHO-ONTHYECKUE  MEXIY
COCIMHEHUSIMU TPEJIaraloT albTePHATHUBY 3JEKTPUUYECKU CUTHAIM3UPOBAT aBTOOYC,
KOTOPBIN TOpa3no ObICTpee M Ha/EKHEE C TOYKH 3PEHUS AJIEKTPOMATrHUTHBIX MOMEX
(EMLI).

BosnokoHHo-onTHUECKHE  METOAbl  IIMPOKO  HCHOJB3YIOTCS B 00JacTu

TCHCKOMMYHHKaHHﬁ, INPOMBIIIJICHHOCT MW HCIOJB3YIOTCA B KaOeJIbHBIX CCTIX,
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00CTy>KUBAIOUIUX BHYTPEHHHUE MPUIIOKEHUS, MOTYT KaK MpaBuio, paboTaTh Ha YPOBHE
okoso 50-100 MI'u. OcHoBHasi mpoOjeMa ¢ BOJIOKOHHO-ONITHYECKON CBSA3U SIBIISICTCS
TO, YTO OHO SIBJISIETCS] OJHOHAINPABIEHHBIM. TO €CTh CUTHANl MOXET MPOXOAUTH TOJIBKO
B OJTHOM HAaIpaBJICHHUH, U, €CJIM TpeOyeTcsl NBYyHAIpaBieHHas CBsI3b, TO HEOOXOAUMBI
JBa BOJIOKHA. TaM Takke HET «T-00pa3HO€ COEIMHEHUE» B BOJOKOHHO-ONTHUYECKHUE
CEeTH U KOMMYHHUKAIIMU JOJDKHBI OBITh 0Opa30BaHbl «Y-mepexolaMmu» HIn
KOJIBLICBBIMU ~ TomojiorusiMu.  Hampumep, kojdblieBass TOMOJOTHUS B KOTOPOM
JIBYHAIIpaBJICHHAs B3aUMOCBSI3b MEXKJY YETBHIPbMS TE€pMHUHallaMH TpeOyeT B oOIien
CJIO’)KHOCTH BOCEMb OJIHOHAIIPABICHHBIX BOJOKOH. JTa CETh UMEET CBOWCTBO CBS3b
MEXly OJIOKaMU MOJJIEPKUBACTCS JIFOOBIM TEPMHUHAIOM WJIM BOJIOKHAMHM U3 Myya. JTa
KOHKpETHasi TOMOJIOTMs aHajoruuHa mnpuHsaToii Raytheon Control-By-Light TM
cucteMa (CBLTM), uro ObUIO NOPOAEMOHCTPUPOBAHO B IMOJIETE YIPABICHUS
nBuratenem u pesepca u3 Raytheon B Business Jet.
3.3. Bo1oKoOHHO-ONITHYECKAS KOJILIEBAas TOMOJIOT M

B BOJOKOHHO-ONTHUYECKON KOJIBIIEBOM TOMOJIOTUA — KaXXJI0€ 3BEHO MEPEacT
Y3KOHAIpPAaBJICHHBIE TaHHbIE:

- KOJBbIIEBAs TOTMOJIOTHS TO3BOJISIET JAHHBIM TIE€peaBaThCcs OT TEPMHUHANA 0
TepPMUHAJIA;

- JBOMHOE KOJIBIIO TOMOJIOTUM IIO3BOJISIET MPOXOJUTh BEPXHUM JaHHBIM
MPOXOAUTH 0e3 cO0sl TepMHUHAIIA

- nepenada naHHbix 1,25MBits / cex CKOpoCThb mepenayd JaHHBIX SIBISETCS
CKpoMHBIM 1,25 MOUT / cek, 4To He peajbHOE YJIYUIICHHE JJIsi OOBIYHBIX aBTOOYCOB,
takue kak MIL-STD-1553B u B camom fieie mpoucxoauT MeajieHHee, uem A629.

BonokoHHO-onTHYECKas MTWHA UMEET BO3ZMOXHOCTh paboOTaTh MpHU ropasno 0osee
BBICOKMX CTaBKM JaHHBIX. OKa3bIBa€TCS, YTO CKOPOCTh TEpENayd JTaHHBIX B ITOM
cilly4ae, BO3MOXXHO, OBUIM OrpaHUYEHBl MPOTOKOJIOM (dunocodus yHpaBIeHHUS),
KOTOpBIN siBisieTcst amanTanued amepukanckoro PC/Industrial. JlokanbHBIN TTPOTOKOIM
Area Network (LAN) mmupoko wucnonssyercs B CIIIA. BosokoHHO-onTHYECKHE

CTaHAapPThI OBUIM COIJIaCOBAHBI M MCIIOJIL30BAaHLI B HEOONBIINX MacluTadax B npeaciax
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00J1aCTH aBUOHUKHU, KaK MIPABUIIO, AJi1 OOPTOBOI CUCTEMBI TEXHUYECKOTO 00CTYKUBAHUS
(OMS).

KoHTpoJsibHBIE BONIPOCHI:

1. I3 kakux 4acTeil COCTOUT apXUTeKTypa aBuaoHUKH A3807?

2. B kakux yacTsax pa3memarTcs QyHKIIMOHATBHbBIE CUCTEMBI caMoJETa?

3. M3 xakux yacTeil COCTOUT apXUTEKTypa aBUaoHUKU B787?

4. BOJIOKOHHO-OIITHYECKast KOJIbIICBas TOIIOJIOI'UA.
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IV. MATEPUAJIBI IPAKTUYECKUX 3AHATHIA
1-npakTnyeckoe 3aHsATHE:

«HpOTHBOOﬁJ’IeHeHI/ITe.ﬂbHaH CucremMa camoJiera»
HcTounuk : Www.storage.mstuca.ru/
1. Heab padoTbl

1.1. 3akperuieHune caymarenedl 3HAHMM MO TEMaM IPOrPaMMBbl JIEKIUOHHOIO
Kypca, NpeayCMaTpUBAIOIIUM HM3Y4YEHHE NPOTUBOOOJECACHUTENBHOU CHUCTEMBI
caMoJI€Ta.

1.2. N3yueHune KOHCTPYKIIMM OCHOBHBIX arperatoB MPOTUBOOOJICACHUTEIBLHOMN
cuctemsl (ITOC).

2. Coaep:xanue 3aHATHS
2.1. KoHTpOab TOTOBHOCTH CIIyIIATENEH K 3aHATUSIM.
2.2. Haznauenue u npuHiun padotsl cuctemsl [10C.
2.3. N3yuyenue KOHCTPYKLMHU OCHOBHBIX arperatoB [TOC.
2.4. OcHOBHBIE HEUCITPABHOCTH U 0TKa3bl cuctemsl [TOC.
2.5. OcHOBHBIE pabOTHI O TEXHUUECKOMY 00cykuBanuto cuctemsl [1OC.
3. IIporuBooOenenuTebHas cucrema camosiéra (IHOC)
3.1. O0mme cBegeHUA

OOpazoBanue npAa Ha MOBepxHOCcTH JIA B mosieTe BO3MOXHO B YCIIOBHUSX
KameJIbHO-)KUIKOCTHOW 00JlayHOCTH B auama3oHe Temmeparyp ot 0° mo -50°C.
OOneneHenre MOBEPXHOCTEM KpblIa, OMEpEeHUs U pyJed yBenuuuBaeT Bec JIA,
YXYAIIAeT €ro YCTOMYMBOCTh W YMPABIAEMOCTb; oOOjeneHeHue QoHaps KaOWHBI
NUJIOTOB yXyJIaeT 0030p u3 kabuubl. OOpa3oBaHue Jib/la HA BXOAHBIX YCTPOHUCTBAX
JBUTATEJIE MOKET IPHUBECTH K CPBIBY 3TOrO JIbJIa B BO3AYLIHBIM KaHAJ JIBUraTess U
€ro MOBPEXKICHUIO.

Jlns 3amutel OT oOJie/ieHeHus coBpeMeHHble JIA 000pyayroTcss MNpOTHUBO-
obnenenutenpapiMu cuctemamu (ITIOC). Haubosnbiiee pacnpocTpaHeHne MOTYyYHIN
BO3AYIIHO-TEIJIOBBIE, 3JIEKTPOTEIIOBbIE U 3eKTpouMityabcHbie [T10C.

B BoznymHo-temnoBeix [1OC pabounm TenoM sBISETCS BO3AYX, OTOMPAEMBbIil OT
KOMIIPECCOPOB ABUTaTENEH (puc. 1).
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B anexrporerioBeix [IOC HOcuTEneM HSHEPrUM SIBISIETCS SJICKTPUUECKUN TOK
(puc. 2). 3ammiaeMbie OT 00JIEEHEHUS IMOBEPXHOCTU (HApHUMEP, MPEAKPHLIKN)
pa30MBaAIOT Ha OTHEIbHBIC CEKIIMHA, K KOTOPBHIM B IEISAX O3KOHOMHH JHEPTUU
ANEKTPUYECKUN TOK TIOABOAUTCS HE TIOCTOSHHO, a IHKJIMYECKH C TTOMOIIBIO
CHEIUAaIBLHOTO TPOTPAMMHOTO MEXaHH3Ma.

Konctpykiusa IIOC nomnacteil BO3MYIIHBIX BHUHTOB MpEaycMaTpuUBaeT 00OTrpeB
nonacty Ha ydacTke 50-75% ero nmuHbl. 3anura OoT 00JeAeHEHUS KOHIIOB JOmacTei
BCIIC/ICTBAE HAarpeBa WX OT TPEHUS O BO3AYX U OOJBIINX IEHTPOOEKHBIX CHI,
CPBIBAIOIIMX 00pa3yIOLIUIACS Jiell, He TpeOyeTcs.

3HAUUTEITBPHBIMU MPEUMYIIECTBAMU O CPABHEHUIO C PACCMOTPEHHBIMH BBIIIE
o0yaznaer IEKTPOUMITYJIbCHAsA cucTeMa. OHa TpeOyeT 3HaYUTEIbHO MEHBIINX 3aTPaT
DHEPIrUH, KOHCTPYKTHBHO IIpomie M Jjerde. Jlex ynansercs mnoJ BO3IACHCTBHEM
YIPYTUX BOJHOOOpa3HBIX KOJEOAHWH B OOLIMBKE, BO30YXKIAaeMbIX CIELHUAIbHBIMU
UHAYKTOPaMH, K KOTOPBIM ITEPUOINYECKH MTOAAIOTCS SIEKTPUUECKUE UMITYJIBCHI.

Pa60Ty BO3YHIHO-TCIIJIOBBIX HpOTI/IBOO6J'I€I[€HI/IT€J'II>HBIX YCTPOﬁCTB IIPOBCPAIOT
ITOCJIC 3aIlyCKa IIBHFaTGJIeﬁ IIpu pa60Te HUX Ha MaJIOM Ira3sc.

[IpoBepka pabOTHl BIEKTPOTEIUIOBBIX MPOTUBOOOJICICHUTEIBHBIX YCTPOUCTB
IIPOU3BOAUTCS C TIOMOUIBIO CIIEHHMAIBHBIX TECTEPOB OT UCTOUYHUKOB a’pOJPOMHOIO
MUTAHUS WIK MIPpY PabOTAIOIIUX IBUTATENSX OT TEHEPATOPOB.

35 o
Loy  dafpr | d=2@r

Puc. 1. Cxema HOCOBO#1 4acTH Kpbijia (onepeHus), 000pyaoBaHHOH Bo3aymHO-TemioBoi [10C:

1 - pacnipegeTUTEIBHBIN KOJUIEKTOP; 2 - HACAIKW;3 — MKEKTOp; 4 - criaiika JIb/a.
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Puc.2. KoHCTpYKIHSI 3I€KTPOHATPEBATENBHOTO 3JIEMEHTA TIEPEIHIX KPOMOK KpbLa!

| - BHyTpeHHsIsI 00muBKa 2,4,6 - CTEKIOU30JISINS; 3 - HArPEeBaTEIbHBIN 3JIEMEHT; 5 - TEIJIOBOH HOX; 7 -
BHEIIHSS OOIIMBKA

3.2. XapakTepHble NIPU3HAKH 00JIeIeHEHUS U CIIOCO0bI ero mpeaynpe:kIeHust

OO6neneHeHre MOBEPXHOCTEH camoJieTa B OOJIBIIIMHCTBE CIIyYaeB MPOUCXOIUT TIPH
€ro TIOJIETE B Cpele, COJepXalllell Biary BO B3BEIICHHOM COCTOSIHUM IIpH
temneparype or 0 go —30°C. Ha WHTEHCHBHOCTh OOJICICHCHUS BJIUSIOT
TeMrepaTypa U OTHOCUTENbHAsL BIAKHOCTh CPEJbl, CKOPOCTh IMOJIETa CaMoJieTa, ero
a’poJIMHAMUYECKasi KOMIIOHOBKA U COCTOSTHHE MOBEPXHOCTEH.

[TpuunHaMu OBICTPON KpUCTAITU3AIUMN TIEPEOXJIAKICHHBIX Kareslb BOJABI MPU UX
CONPUKOCHOBEHHH C MOBEPXHOCTAMM arperatoB caMoJieTa sIBJISIOTCA HallMuue Ha HUX
MeJbYalIINX KPUCTAIIIOB JIbJA U MbUIM, CIYXAIIUX LEHTPaMU KPUCTAUIM3AINH, a
TaK)ke 00pa3oBaHHE YIbTPA3BYKOBBIX BOJH NPHU yAape Kameilb O MOBEPXHOCTh U
HAJIMYHUE MX B CIIEKTPE 3BYKOBBIX KOJIEOAHWUW MpU pabOTAIOMIMX JBUTATENSAX, YTO
yCKOpsIET TeUeHue npoliecca 00JeACHEHNUS.

Hapsiny ¢ o6nenenennemM, o0yCIIOBICHHBIM IIEPEOXIIAKISHUEM Karelb )KUIKOCTH,
UMEET MECTO KAa4eCTBEHHO OTJIMYHBIM €ro BUJ — CyOJIMMallMOHHOE O0JIeICHEHHE,
KOTOPOE€ IPOMCXOIUT  BCIEACTBHE OBICTPOro IIepexoja  BOASHBIX  IapOB
HEIMOCPEICTBEHHO B TBEPA0OE COCTOSTHUE.

CybOnumanionHoe 00Jie/ieHeHNnEe TPU MaJod OTHOCHUTEIBHON BIAXKHOCTH CPEIIbI
HE MPEACTABISIET ONAacCHOCTU. Ho mpu momnamanuy camosieta B 30HY, COAEPKALILYIO
BJIary B KamleJbHOM COCTOSIHMM, OTH TOHKHE WHEeO0Opa3HbIe JbIUHKH, UTpas PoJib
IIEHTPOB KPUCTAJUIU3AIMHU, CTAHOBSATCS MPUYUHON JIABUHOOOPA3HOTO OOJIeACHEHUS
ITIOBEPXHOCTEN

caMoJIeTa.
JlenstHple HApOCTBI MOTYT OBITh CTEKJIOBUIAHBIMHM, C TJAAKOH HapyKHON

IMOBECPXHOCTHIO, TN MYTHO-6€JIBIMI/I C HICpOXOBaTOﬁ IMOBCPXHOCTLIO.
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CTexJIOBUIIHBIN Jiel HapacTaeT ¢ OOJIbLIIONW CKOPOCTBhIO M NPUHUMAET Ha
MOBEPXHOCTSIX ~ arperaroB camoJjieTa KeJlo0000pa3Hyl0 WM  POrooOpasHyro
KOH(UTypallud B TMPOAOJIHLHOM ceuyeHuH. VMes IMIMpOKyr0 30HY 3axBaTa, OH
OKa3blBAET  3HAYUTENIBHOE  BJIMSHUE HA  YXYIUIEHUE  a’3pOJAMHAMHUYECKHX
XapaKTepUCTHK CcaMoJeTa W BBI3bIBACT BUOpanuio ero dyacrei. OOneaeHeHue
BO3[yX03a00pHHKA M BXOJHBIX YCTPONCTB JBHUraTelied M BHUHTOB TNPUBOAUT K
BO3HUKHOBEHUIO BHUOpAIIMA, MOMIIaXy JABUTATeNIel, CPhIBY IUIAMEHH B Kamepax
CropaHusi ¥ B UTOreé — K OCTaHOBKe napurareneil. Kpome Toro, coppaBmivecs ¢
BO3/IyX03a00pHHKA KYCKH JibJla TpHU TOMAJaHUM B KOMIIPECCOP MOTYT CTaTh
NPUYMHOM pa3pylIeHUsi €ro JOMaToK, a 3aTeM U Bcero asuratens. Cepbe3Hyro
OMAacCHOCTb TaWT OOJEJACHEHHE JOOOBBIX CTEKOJ (OHApeld MNHUIOTOB M AHTEHH
PaAMO3JIEKTPOHHOTO 000PYI0BAHHUS.

O6pazoBaHue MYTHO-0€NIOTO JibJa SABJISETCS HaWOoJiee YacTO BO3HUKAIOIINM
BUJOM oOjeaeHeHus. [lockonbky o00sieieHEHHE OXBaThIBACT HEOOJIBIIYIO 30HY, a
HapOCTHI JIb/Ia UMEIOT KIIMHOOOpa3HbIN MPOPHUIIb, OONBIION ONACHOCTH JIJISl CAMOJIETA
OHO HE MPEACTAaBISET.

HezaBucuMo ot Buaa Jba 0O0JICIEHEHHUE NPUBOAUT K YBEIWYEHUIO MACChI
caMoJIeTa, YCIOKHEHUIO €ro MUWIOTUPOBAHUS U POCTY YAECIBHOTO pacxoia TOIIMBA
JIBUTATCIISIMH.

Jlns 6e30macHOCTH TOJIETOB HAJl CYIIEW B JMama3oHe TeMIIepaTyp HapyKHOTO
Bozayxa 1o —20° C u Hag mopeM — B auana3zone 10 —30° C Bce COBpEeMEHHBIE
caMoJIeThl 00opyayroTcs npotuBoodieneHuTenbHpiMu cuctemamu (I1I0C). [laxke
CBEPX3BYKOBBIC CaMOJIEThI, HECMOTPSI Ha BO3HMKHOBEHHE KHHETHYECKOIO Harpena
MepeIHUX KPOMOK arperatoB, A0KHBI uMeTh [IOC, Tak kak mnpu B3jeTe U Ha
MOCaJIKe OHU MOTYT OBITH IMOJIBEP>KEHBI MHTEHCUBHOMY 00JIC/ICHEHHUIO.

CBOEBpeMEHHOE  MpEAYyNpexACHUE TWIOTOB O  Hadyaje  OO0JIeICHECHUS
OCYIIECTBJISIETCS. YCTAHOBJICHHBIMM Ha CaMoOJIeTe CHUCTEMaMH CHUTHaIu3anuu. B
3aBUCUMOCTH OT MeETOja, IIOJIOKEHHOTO B OCHOBY TNpHHIOWNA pPabOTHI,
CUTHAJIM3ATOPhl MOYKHO YCJIOBHO TIOAPA3/ICIUTh Ha JIBE OCHOBHBIC TPYIIIHL:
KOCBEHHOTO U TIPSIMOTO JICHCTBHSI.

CurHanm3aTtopsl KOCBEHHOTO JICMCTBUS peardpyrOT Ha HaJMuWe Karejab BOJbI B
BO3AYIIHON cCpele, YTO TPOSBISAETCS B BHJAC HW3MEHEHUS TEIUIOOTAAauH,
AJIIEKTPOINPOBOIHOCTH WM IPYTUX KOCBEHHBIX XapakTEePUCTUK cpenbl. K Toii rpyrre
OTHOCSITCSL 3JIEKTPOIPOBOIHBIE, TETUIOBHIE U JIOKAIIMOHHBIE CUTHATTU3ATOPHI.
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CI/IFHaJII/I?)aTOpBI IIpsAMOT0 ,Z[GﬁCTBI/IﬁI pearupyroT Ha HAJIW4YUE CJI0A JibJa Ha
JaTYUKC. K HHUM OTHOCATCs MCXaHHYCCKUC, ITHCBMOJJICKTPHUYCCKHC 151
PaaAuOU30TOIIHBIC CHUTHAJIIUN3AaTOPLI.

3.3 Arperartbl IPOTHBO00JIEIEHUTEJIbHON CHCTEMbI

PaCCMOTpI/IM IMIPUHIOUII I[CﬁCTBPIH ITHCBMOJJICKTPUYCCKHUX W PAAHUOHU30TOIIHBIX
CUTHAJIN3AaTOPOB, IIOJITYYHUBIIUX HauoOoIee IMUPOKOC IPUMCHCHHC B aBUAITNH.

Ha pHuc. 3 ITIOKa3aHbI KOMIIOHOBKa )41 IMpUHOUIINAJIbHAA cXeMa
ITHCBMOJJICKTPUYCCKOTO CHIHAJIN3aTOpa O HAJIWYHWHU JibJda Ha INCPCAHUX KPOMKaAX
KphblIa, OIICPCHUA NN BOSI[YX03360pHI/IKa ABUT'aTCIIA.

[Tpu Brmouenun A3C-1 mepen B3leTOM CHUTHalbHas jammouka JI win tabio c
Haanuchio «O0seeHeHe» Ha MPUOOPHON JAOCKE MUIIOTAa 3arOPAIOTCS U YKa3bIBAIOT
Ha paboTocrnocoOHOCTh CUCTEMBL. B mosere, ecnu He BO3HHMKAeT OOJICICHEHMS,
BO3JIYIIHBIA MOTOK MOCTYNAeT B MPUEMHHUK 2 Yepe3 OTBEpPCTHS OOIMBKH 1, a 3aTeM
no TpyoOompoBoay 5 B pabouyro mosocTe curHanuszatopa. Ilox aeiictBueM 3TOro
JABJICHUS TPOUCXOIUT NPOorud MemOpaHbl S5, KOoTOpas uepe3 WTOK 4 mnepenaet
yCWJIME Ha KHOIKY MUKpOBBbIKItouarens 7. CpabaTbiBasi, OH pa3MbIKa€T HOPMaJIbHO-

3daMKHYTBIC KOHTAKTHI. CurHajipHasg JaMmIodyka WiIH Ta0Jo IIpxn 3TOM TIaCHCT,
YKa3bIBasA HA OTCYTCTBHC 06J'I€I[CH€HI/I$I nepe,uHeP”I KpPOMKH arperara.




Puc. 3. KommonoBka u MNpUHOUIIMAJIbHAA CXEMa ITHEBMOJJICKTPUYCCKOTO CUTHAJIN3AaTOpa 06J'ICILCHCHI/I$II

1 — otBepcTus; 2 — MpUEMHHUK AaBIeHUS; 3 — TpyOONpoBox; 4 — ITOK; 5— MeMOpaHa; 6 —
IPYKUHA; 7 — MHUKPOBBIKIIIOYATEb

B ciyuyae BO3HMKHOBEHMs OOJIEIEHEHHUS] OTBEPCTUSl B OOIIMBKE 3aKpPbIBAIOTCS
apa0M. BenencTBue 3Toro AaBiieHrE B MOJIOCTH CUTHAIM3AaTOpa CTAHOBUTCS PaBHBIM
JABJICHUIO Cpelbl B TOM OTCEKE arperarta, rie OH ycraHoBieH. [lox nelicTBuem
MPYKUHBI 6 IITOK M MEMOpaHa BO3BPAILAIOTCS B MCXOJHOE MojoxkeHue. KHomka
MUKPOBBIKJIIOUATENST OCBOOOXKIACTCS W TPOUCXOIUT 3aMBIKAHHE AIIEKTPUUYECKON
LEMY CUTHAIBHOW JJaMIIOYKH WK JaMIOYKH Ta0jo. VX 3aropanue ykas3blBaeT MUIOTY
0 HayaJie 00JIeIEHEHUs TOrO WJIM UHOTO arperarta.

CurHanmzatop MOXET OBITh TaK)K€ HMCIOJIb30BaH B KAaYECTBE HMCIOJHHUTEIHHOTO
OpraHa aBTOMAaTHYECKOTO BKJIIOYEHHUS MPOTUBOOOJICACHUTENBHON cucTteMbl. B
Cllydyae BO3HHUKHOBEHHMsI OOJIEJIECHEHHUsS] TOK IIOCTYMaeT HE TOJIbKO Ha CHUTHAJIBHYIO
JAMITOYKy WK TabJio, a Takke Ha oOMOoTKH KoHTakTopa K. OH cpabaTeiBaeT u mpu
BkmroueHn A3C-2 3aMBIKaeT IIeNH MUTaHus cucTeMbl BKiroueHus 110C.

Cyl11eCTBEHHBIM HeJOCTaTKOM IIOJOOHBIX CUTHAJIM3aTOPOB SIBIISICTCS
BO3MOYKHOCTh JIO)KHOTO Cpa0OaThIBaHUS B CiIydae 3aCOpPEHHUS OTBEPCTUM MPHEMHHKA
JTaBJICHUM.

Pannouszortonssiii curnanuzarop tuna PHMO-3, cTpykTypHas cxema KOTOPOTO
M300pakeHa Ha pUC. 4 OTHOCUTCA K TPyMIe MpuOOpoB OECKOHTAKTHOW CUTHAIM3AIIUU
Haguums Jbaa. KOMIUIEKT CHTHamuM3atopa COCTOMT M3 JaTdyuka M AJICKTPOHHOTO
0JI0Ka.

JlaT4MK yCTaHaBIMBAaE€TCSI B TakOM MECTE€, Ha KOTOPOM €ro MOJbli HITBIPb
HAXOJUTCS B HEBO3MYUIEHHOM BO3YIIHOM MOTOKE. BHYTpW WITHIpsI MoOMemaercs
amiysia A ¢ UICTOYHUKOM OeTa-u3inydeHus (cTpoHuuii-90 wiam uttpuii-90), a no Bceit
BBICOTE Ha 3JIEKTPOM3OJILIMOHHOM KapKace HaMOTAaH HarpeBaTelIbHbIN 3JeMeHT RH
11 cOpacbiBaHusl 0Opa3oBaBiIerocs paa. [lepuonnyeckoe BKIIOUEHHE HarpeBaTess
HEO0OXO0IUMO JUIsI BBISIBJICHUS MPEKPaIeHNUs 00JIeCHEHNUS.

[loTox Oera-yacTul, NOPOXOAd Yepe3 Mpope3b B KOPIYyce IITHIPS TOJ
OTpe/ICNICHHbIM YIJIOM K MOBEPXHOCTH (JIaHIa JaT4yMKa, O0O0JydaeT rajloreHHbIN
razopaspsaansiii cuetunk CY. Ecnu obneneHenne oTcyTCTByeT, OJ0K 3anep:kku b3
cOamaHCUpPOBaH, U CUTHAJ Ha JJaMnouKy JI nin Ha Tabio He MOCTyMaeT.
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C MomeHTa BO3HUKHOBEHHSI OOJICCHEHUS IUTHIPS JaTYMKa HWHTEHCUBHOCTh
NOTOKa 0eTa-4acTHI] YMEHbIIAETCS, YTO MPUBOAUT K pa30alaHCUPOBKE FJIEKTPOHHOIO
osoka. Cyetuuk ummyibcoB CU mpeoOpasyeT MHTEHCUBHOCTh HU3IyUYECHUS] B PsI
MOCIICAOBATEIbHBIX HMITYJIbCOB, KOTOpPBIE TIOCJIE YCHICHUS MpPeoOpas3yroTcs
dopmupoBarerem @ B mpsAMOYroibHBIE HOPMATU30BAaHHBIE UMITYJIbCHL. VMITyIbCHI
ITOJIOKUTENIBHOW TOJIIPHOCTH TOCTYNAKOT B HCHOJHUTENbHbIA Kackany HWK, a
OTPULIATENBHOM MOJSIPHOCTH — HA BXOJl HHTEHCUMETPA, T/I€ IPOUCXOAUT U3MEHEHHE
UX AaMIUIMTYJ HPONOPLUHOHAIBHO CKOPOCTH CIEIOBAHUS HMMITYJIbCOB. Ecuu
aMIUTATYAbl UMITYJIbCOB BBIIIE HEKOTOPOW MOPOrOBOM BEJIMYMHBI, TOPOTOBBIN KacKajl
IIK 3ampikaer kOHTakThl pene. B ucnonnutensHoMm kackage WK B pesynbrare
g depeHurpoBaHUsl UMITYJIBCOB, MOCTYMAIOIMIMUX C (POPMUPOBATENSI U MOPOrOBOrO
KackaJla MpU HAJIMYMM JIbJIa Ha AaT4vKe ToimuHOoM 0,3 MM u Oosiee, BKIIOYAECTCS
HCIIOJHUTENbHOE peiie 00ka 3anepkku b3. B atom G1oke umeercs asa pene. OaHO
U3 HUX 00ecleuuBaeT YBEJIMUYEHHE BPEMEHHM HarpeBa IUTHIPS AaT4yuKa 0 S5 C I
IOJTHOTO CcOpachIBaHMS JIbJIa, @ BTOpOE - 3a7epkKy Ha 20 c OT BpeMEHM MOJauu
CUTHaJja o0 Hauyaje o0JeIeHEHUsI Ha CUTHAJIbHYIO JaMnouky JI uiu cBeToBoe Tabio u
B cuctemy yrpasienus [10C.

Jmg  mpenoTBpameHusi TIEperpeBa HArpeBaTeIbHOIO 3JIEMEHTa JaTdyvuka |
cpabareiBanus [1OC Ha cTosiHKe, T/Ie 0TOOpP TeIlia HeJI0CTaTOUYEeH, B DJICKTPOCUCTEME
PUO npemycMmoTpena OJIOKMpOBKA HTHUX Lened KOHIEBbIM BbIKItouareneM K.
[Tonkntouenue neneit k b3 a1eKTpoOHHOTO OJI0Ka MPOUCXOAUT TOJBKO TOCHE B3JIeTa
caMoJjieTa Ha)XaTHUEM CTOMKM IIacCHM Ha WCIOJHUTEIbHBIM IIITOK KOHIIEBOI'O
BBIKJIFOUATEIS.

J1J1s1 31U ThI arperaToB caMolieTa oT 00JIeIeHeHUsI UCIIONB3YIOTCS MEXaHMYECKHE,
(U3UKO-XUMHUUYECKHE M TEIJIOBBIE CIOCOOBI OOpPHOBI ¢ 00pa3oBaHMEM JibJla Ha MX
noBepxHocTsax. Hepenko nHa mpaktuke mpumensitoress [1OC, ocHoBaHHBIE Ha
WCIIOJIb30BAaHUN KOMOWHAITMU HECKOJIBKUX CIOCOO0B 3amuThl. B 3aBucHMOCTH OT
xapaktepa pabdotel [IOC monmpasnmenstoTcss Ha CHCTEMBl TOCTOSIHHOTO H

| 4 ‘Um wacey /7 é 8 cucmemy

s )

Aamyux

cY

InexmpornbId
onox

LIUKJINYECKOr0 IEUCTBHUSL.
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Puc. 4. CtpykTypHas cxema paJJiOM30TOITHOTO CUrHanm3aropa tumna PUO-3

ITpu pabote [1OC nmocTossHHOro AEHCTBHS Ha pPacyeTHOM pexXHMe 00pa3oBaHHE
apaa He mnpoucxomuT. Paboraromas [IOC mukamyeckoro AEMCTBUS JOMYCKAET
oOpa3oBaHue Oe30macHOW JJii camosieTa KOPKM Ha 3alUIaeMOll MOBEPXHOCTH C
HOCTIETYIOIUM €r0 y/1aJIeHUEM.

3.4. lIpyHUMI AelCTBUS NPOTUBOOOIEEHUTEIbHOMH CHCTEMBI

MexaHnuyeckue MPOTUBOOOJEIEHUTENbHBIE CUCTeMbl. [IpuHIMN — gedCTBUS
mexannueckux [1OC 3akmrodaercs B MeXaHMUECKOM Je(pOPMUPOBAHUU CIIOS JIbJA C
MOCJIENYIONMM  €ro  cOpachlBAaHMEM 1O JIEUCTBHEM  a’pOJAMHAMHUYECKUX,
LHEHTPOOEKHBIX WM IPYTUX BHEITHUX CUIIOBBIX (DaKTOPOB.

B ocHoBy nmpuHnmna aeuctBus 31eKTpouMITyIbCHBIX [IOC mosmoxeHo sBieHUE
BO30YX/IEHHs B MaTepHaie OOIIMBKY arperaTta yrnpyrux BOJH HaNpPSKEHUN ¢ KPyThIM
nepeaHuM (GpoHTOM. OHHU BBI3BIBAIOT B JIEJSHOM CJIO€ HAIPSKEHUSI, IPEBOCXOSIINE
€ro JWHAMUYECKYI0 IIPOYHOCTh, HO HE BBI3BIBAIOT YCTAJOCTHBIX SBJICHUU B
MaTepualie KOHCTPYKIMH arperata. Bo3HUKarommil CKayoK HaIpsHKEHUI IpU BOJUT K
MIHOBEHHOMY PAa3pyLICHUIO JIbA ¢ IMOCIEAYIOIHUM €ro YAaJeHUEM C IOBEPXHOCTU
Ha0erarImM NOTOKOM BO3/1yXa.

[IpeoOpa3oBaHue  ANEKTPUYECKUX  HMMILYJIbCOB U  HMIIYJIbCOB  YIPYTUX
nedopmalvii OCyIIECTBISAETCA B MHAYKTOPaX BUXPEBBIX TOKOB, MPEICTABIISIOIIMX
coboii conmeHouanl 0Oe3 cepacuHukoB. [loctymaronme W3 KOHJAEHCATOPHBIX
HAIIOJIHUTEIIEN 3JIEKTPOIHEPTUU UMITYJIbCHI DJIEKTPUYECKON SHEPTUU MTPOXOIAT Yepes
OOMOTKH COJIEHOMJIOB M CO3[Al0T B HHUX IMEPEMEHHOE MAarHUTHOE IOJIE BBICOKOM
4acTOThl. JTO MOJE, B CBOIO OYepeib, HABOAUT B METAJUIMUECKOM OOIIMBKE arperar
IEpEeMEHHbIE BUXPEBbIE TOKM U COOTBETCTBYIOLIME yIpyrue jaepopmariui,
JNOCTAaTOYHbIC ISl paspylleHus Japaa. [IpakTuka sKcruryarauuu 31€KTPOUMITYIbCHBIX
CUCTEM Ha caMoOJETe IMOKa3ajlauX BBICOKYIO HaAE&KHOCTh MPHU paboTe B AMAIa30HE
temneparyp a0 - 40° C. B cpaBHEHMHM CIPYTMMH THUIAMH O3TH CHCTEMBI
XapaKTepU3yITCd HEOOJBIIMM pPacXOJOM DJHEPTUM, MaJOW MacCO M BBICOKOM
KOMITAKTHOCTBIO DJIEMEHTOB.

Becbma  mepcreKTHMBHBIM B OyayllleM  Ipeanojaraercs  NpUMEHEHUe
ynbTpa3ByKoBbIX [1OC.

OU3UKO-XUMUYECKUNA CIOCOO OCHOBAaH Ha UCIOJIb30BAaHUU  CIIECIMAJIBHBIX
KUAKOCTEHM M TacT, KOTOpble JIMOO TOHIKAID TEMIEpaTypy 3amep3aHus
NEPEOXTAKIEHHBIX Karedb BOJbI, JMOO YMEHBIIAIOT CHIIy CIEIUICHHUS JibJla C
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3alMIIAeMON TMOBEPXHOCTHIO JUIS TOCTEAYIOIIEro €ro yJaajeHus Halerarmmum
ITOTOKOM BO3/1yXa.

B KadCCTBC pa60tmx )I(I/II[KOCTCﬁ IMPUMCHAIOTCA  PA3JIMYHBIC  CIIUPTHI,
CIIMPTOINIMOCPUHOBBIC CMCCH MM JKHIAKOCTHU Ha OCHOBC I‘J'II/IKOJIGI\/'I, HaIIpUMCP
OTHJICHIJINKOJIb.

[IpumeHsieMble Ha HEKOTOpBIX TUIax camodéToB xkujakocTHele [IOC pabotaroT
a00 B peXUME MPEAyNpeXIeHUs 00JIeIeHEHUs, TM00 B PEKUME MEPUOIUIECKOTO
yAaJIeHus JpJa C 3allMIIaeMOM ITOBEPXHOCTU. BBUAY ITOXKApHOU ONACHOCTH TAKUX
ITOC 0oHM MMEIOT OTPAaHUYEHHOE PUMEHEHUE.

TeroBble MPOTUBOOOIIEACHUTENbHBIE CUCTEMBI. TemiIoBoi crnocod OophrObI C
00JieZICHEHMEM 3aKIII0YAETCsl B HArPEBAaHUU 3AIMINAEMON MOBEPXHOCTH arperara o
TeMIEpaTyphbl TasSHUS JIbAa WIM UCHAPEHUS OCAXKAAIONICHCA HA HEe Biaru. Tak xe
Kak U paHee paccMmorpeHHble, TemioBeie [IOC pabotatoT B pekuMax MOCTOSHHOTO
VI IUKIIAYECKOTO IEMCTBUSL.

B 3aBucumocTtu ot Buaa ucnoisbdyemont sHeprun 3tu [IOC nogpasgensrorcs Ha
BO3AYIIHO-TEIJIOBBIE U AJIEKTPOTEIIOBBIE.

B BO3AymHIHO-TETIOBBIX CHCTEMaxX TOPSYHA BO3AYX IJsi 000TpeBa MOBEPXHOCTEH
0TOMpaeTcs OT KOMIIpeccopa JBUTATENSI WIIH OT CTIEUAIbHBIX KATOpH(EepHBIX NEUeH,
yCTaHaBIMBAaEMbIX B YAJIUMHUTENIBbHON TpyOe mocie TypOounsl. Ilockonabky wu3
COOOpaXeHU COXpaHEHUs MPOYHOCTU KOHCTPYKLUHMN TeMIeparypa MOCTYIAOLIEro
BO3/lyXa Ha Bxoja B pabouue yactu [1OC He momkua mpesbimath 200 . . . 230° C,
HEPEIKO MPUMEHSETCS 3KEKTUPOBAaHUE, T. €. MOJAMEIINBAaHUE aTMOC(EPHOrO BO3TyXa
K OTOMpaeMOMy OT KOMIIpeccopa. 3a CYeT JTOTrO yIaeTcsi HECKOJBbKO CHU3HTH
00beMbl 0TOOpa Bo3ayxa u noBbicuTh KIIJ[ aBuraresns.

Ha puc. 5 u300paxeH OTCEK KpbLia MACCAKUPCKOTO CaMoJieTa C BO3AYIIHO-
TCIUIOBBIM MMPOTUBOOOJICACHUTEIBLHBIM YCTPOUCTBOM.

lopsumit  BO3myx TMOCTymaeT depe3 mNarpyOok 3 B MpPOAOTBHBIE KaHAJbI,
o0pa3oBaHHbIE BHYTpPEHHEH OOMIMBKOW 6, CTEHKOW Y U BHEIIHEW OOIIMBKON 3.
HarpeBas BHemiHow OOIIMBKY W NPEAOTBpalllas dTUM €€ OOJeJeHEHHUE, BO3IYyX
3aTeM 4epe3 OTBEPCTUsI BO BHYTPEHHEHW OOIIMBKE W CTEHKE JIOH)XEPOHA 4 BBIXOAUT B
oKkpyxatomyto armocepy. s yMeHbIIeHHs TIOTepb TeIJa MPU JBIKEHUU
ropsiuero Bo3ayXa B MPOAOJILHOM KaHaJe U B MOJOCTSAX TEIIOOOMEHHHUKA HA CTEHKE
U BHYTPEHHEHW OOIIMBKE HOCKAa CTA0MIM3aTOpa YCTAHOBIICHA TEIJIOU3OJISIIMOHHAS
00JMuoBKa 2.
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B SJICKTPOTCIINIOBEIX I10C Harpe€BaTCJIbHBIMHA 3JICMCHTAMU CJIIYXKAT IapallJICIIbHO
IMOACOCINHACMBIC K ITMHAM MCTAJUIMYCCKHC ITPOBOJIOYKH C BBICOKUM JJICKTPUYCCKUM
COIMPOTUBJICHUCM, MCTAIINYICCKAA (bOJ'ILl“a, d TAaKKC TOKOIIPOBOIAIMNC INNICHKHW WJIN
TKaHH.

Ha PHC. 6 TIIOKa3aHO CXEMaTUYECKOE YCTpOfICTBO HOCKa KW CaMOJICTa
QJICKTPOTCINNIOBBIMH HAI'PCBATCIIbHBIMU 3JICMCHTAMMU.

HarpeBaTenbHblli 3jIeMEHT 3 B BHJAE psa KOHCTAaHTAHOBBIX ITPOBOJIOYEK
MOJCOEAUHACTCA K KaXKIOM CEeKIMM KOHTAKTHBIX IMH 4. Jlns npegoTBpamueHust
KOPOTKOI'0 3aMbIKaHUsl ¢ BHYTPEHHEW 5 M HapyXHOU / OOIIMBKaMH €ro MOMENIA0T
MEKy ABYMS ITAHESIMHA U3 CTEKJIOTKaHU. HUKHSS MTaHeNb BRIMOJIHAETCSA U3 YETHIPEX
u OoJiee CIIOEB CTEKIIOTKAHU 6 JUIsl HAaJEKHOM TEIUIOBOM M30JISLUH, @ BEPXHSIS — U3
IBYX CJIOEB, KOTOPbIE OOECIEUMBAIOT TOJIBKO 3JIEKTPOU3OJISINI0 HAarpeBaTeIbHOIO
DJIEMEHTA.

B cucremax 3amurel KpblUla M ONEPEHUS LUKIMYECKOTO ACHUCTBUS HApsAy C
CEKLIMOHHBIMU HArpeBaTEJIbHBIMU 3JIEMEHTAMHU B PAMOHE IEPEIHUX KPOMOK ITHUX
arperaToB yCTaHABIMBAIOTCS IOCTOSHHO 00OTrpeBaeMble METAJUIMYECKHUE TMOJIOCHI,
MOJIYYMBIITHE HAMMEHOBAHUE «TEIUIOBBIX HOXEM». OOpa3oBaBIIUICS e KaK Obl

Puc. 5. Otcex KppUia Macca)kHUPCKOTO CaMoOJIeTa C BO3MYIIHOTEIUIOBBIM MPOTHBOOONIEICHUTEIHHBIM
YCTPOKCTBOM:

1 — crenka; 2 — TeEIOM30IATOP; 3 — MaTpyoOoK; 4 — JOHXKEPOH; 5 — BHEMIHAA OOmMBKa; 6 —
BHYTPEHHSIS1 0OLIMBKA

pa3pe3aeTcsi Ha BEPXHIOI M HIDKHIOK YacTH, 4TO OOJIEr4aeT ynajcHHE JbJa C
ITOBEPXHOCTH arperara. 3Ha4uTeJbHO YIy4YlIarTCs YCIOBHS JUIsl cOpachIBaHUs JibJ1a
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c OOJIBIIMX IUIOIIAAEH MPU JOMOJHUTEILHON YCTAHOBKE MOMEPEYHBIX «TEIJIOBBIX
HOXei». B aToM ciydae oOpasyeTcst CBOEro poja MaHellb JIEJASHOTO IMOKpOBa C
OIUIABJICHHBIMU U J1Ie(OPMUPOBAHHBIMH KPOMKAaMH, KOTOpas ynaaisercs TMpu
coBmectHOM BozxaeicTBuu [IOC mUMKIMYECKOTO JEHWCTBHS W HAOETaIomero
BO3AYIIHOTO MOTOKAa. B KauecTBe HarpeBaTeNIbHBIX SJEMEHTOB CMOTPOBBIX CTEKOJ
¢doHapeit kKaOWH SKUITaKa UCIIOJIB3YIOTCS METAUIMYECKUE MOJICKYJISIPHBIC TUICHKH W3
30JI0Ta WJIM CIUIaBa 30J0Ta ¢ BUCMYTOM. OHUM HAHOCSTCS HAa MOBEPXHOCTh CTEKJA
HaIbUICHUEM 3THX METAJUIOB IPU UCHApPEHUH B YCIOBHSIX IITyOOKOro Bakyyma, 4To
IPAKTUYECKU HE YXYJIIIAET ONTHYECKUE CBOMCTBA cTekia. Takue crekiia 001a1aioT B
TO K€ BpeMsl CBOMCTBOM OTpa)kaTh WH(PAKpACHOE H3IYYEHHUE U HE BBI3BIBAIOT
BO3HUKHOBEHHUE MOJISPUAIIUMOHHBIX UM UHTEPpPEPEHITMOHHBIX (PHEKTOB.

Haubonee mmpokoe mnpuMeHEHUE [ 3alUThl Kpblia, ONEPEHUs U
BO3/1yX03a00pHUKOB TMOJYYMUIIM BO3AYIIHO-TEIUIOBbIE M AnekTporerioBsie [TOC.
Hauanoce BHenpeHne »dIEKTPOMMITYJIIBCHBIX CHCTEM. BMecTe ¢ TeM CleayeT
OTMETHUTb, YTO NPHUMEHEHUE BO3AYLIHO-TEIUIOBBIX CHUCTEM IIeJIecO00pa3HO B TeX
CiIy4asiX, KOorja oOOrpeBaeMble arperatrbl paclojOKEeHbl HEJAIEKO OT HMCTOYHHMKA
TeIlla, TAK KaK B IPOTUBHOM CIIy4ae CO3/1al0TCs 3aTPYIHEHHS B KOMIIOHOBKE TPacc U
CUCTEM DETYJIHMPOBAHHUS, YBEIMYMBAIOTCS MOTEPU TEIUIA, & TAKXKE YBEIUYUBACTCS
Macca CUCTEMBI.

3amurta BuHTOB TBJI ocyliecTBisieTcs: ¢ momoiiibio aekTpoTrermioBsix [I0C.

JIist mpenoTBpanieHus: 00JIeIEHEHNs CMOTPOBBIX CTEKOJ (hOHApS HKUIAKA HAILLITU
npumenenue aekTporemnonsle [IOC mpu ogHOBpeMEHHOM 00AyBe BHYTPEHHEW MX
IIOBEPXHOCTH TOPSAYUM BO3AYXOM, YTO IPEIOTBPAILAET 3alI0TCBAHKE.

KonTtponr 3a HavamoMm  oOJeACHEHHUS]  OCYIISCTBISICTCS C  TOMOIIBIO
PaTMOU30TOITHOTO CHUTHaJIM3aTopa 00J€eIeHEeHNS. Ha IIUTKE
MIPOTUBOOOJICICHUTEIFHON CUCTEMBI, PACIIOJIOKEHHOM Ha MyJbTe OOPTHUHXKEHEPA,
MMEETCsl KpacHas JIaMIIOYKa, KOTOpas 3aropaeTcs Ipu cpabaThlBaHUM CHUTHaja
Hayaja 00JIeIEHEHNUS.

Ha »TomM xe mynbre OOpTHHXEHEpa HUMEIOTCS JpYrMe€ CUTHAJIbHbBIE JIAMIIBL,
KaX/as U3 KOTOPbIX Aa€T CUTHAJI O Havaje oOJieeHeHHs ONpeAeNEHHOTO dJIeMEeHTa
caMoJI€Ta: MPEIKPHUIKOB (KENTAs1), BXOAHOTO HAMpaBIIAIONIEro anmnapara (KpacHas),
YeTHIPE JIaMIIbl CUTHAIN3AI[UN OTKPBITUS JIEKTPOKpaHa IBUTATENs (GKENTHIE).
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4. OcHOBHBIE PA0OTHI MO 00CIY;KUBAHUIO POTUBO00JIEICHUTEIbHOM
CHCTEMBI

1. OcMOTp KaHaJIOB aBTOMaTa 000TrpeBa CTEKOM.

2. [IpoBepka UCIIPABHOCTU CUTHAIM3ATOPOB U MPUEMHHUKOB JABJICHUSI B CUCTEME
POTUBOOOJIEICHEHUS.

3. OcMOTp BCEX arperatoB U TPyOOIPOBOJOB CHUCTEMBI; IPOBEPKA HAIEKHOCTH
KpEIUICHUS] U OTCYTCTBUE MPU3HAKOB YTEUYKH BO3TyXa.

4. IIpoBepka pabOThI 3alIOPHBIX AJIEKTPOKPAHOB JIBUTATEIEH.

5. IIpoBepka pabOThl MPOTUBOOOJICICHUTEIBHBIX YCTPOUCTB HOCKOB KphLila, KUJIS
U cTabuiau3aTopa.

PaboTa BhIMOJHSETCA TOCIE 3amycka ABUTATeNIed MpU MX pabdoTe Ha pexume
Majoro rasa. s npoBepku HEOOXOIMMO BKJIIOUWTH 3allOpPHBIE KPaHbI ABUTATENEH
(Ipu 3TOM 3aroparoTcs TPH KEJITHIE JTAMIIbI)

6. IlpoBepka pabOTBl MNPOTUBOOOJIEACHUTENIBHBIX YCTPONUCTB MPEIKPHUIKOB.
PaboTa npoBoauTCs mepen KaXIbIM BBUIETOM C MOMOIIBI CHEHUATBHOIO TeCTepa
Ha3¢MHOM ITPOBEPKH.

7. IlpoBepka paboThl oborpeBa cTEKOI. PaboTa BBINOIHSAETCS TMEPENl BHIJIECTOM
MyTEM BKITFOUCHUS CHCTEMBI

8. OcmoTp cTékoa. B ciyuae mosiBaeHus Ha cTékiax AedEeKTOB, MEIIAOIIUX
MUJIOTUPOBAHUIO (pacciloeHue TpUIlieKkca, pacTtpeckuBanue) Ctékiaa HE0OXOAUMO
3aMCHUTD.

5. Bonpochl 1J1s1 caMOCTOATEILHOM IPOPA0OTKH
1. K xkakum mocieacTBUsIM MOXKET MIPUBECTH O0JIEJICHEHUE camMoJieTa B moJiete?
2. Kax ocyriecTBisieTcss KOHTPOJIb 32 HaYajIoM 00JIeIEHEHUs caMoieTa?

3. KakoBO Ha3HayeHME CUTHAJBHBIX JIAMII, MEPEKI0YaTeIed U yKa3aTesnen
Ha MyJbTe OOpTUHKEHepa?

4. Pacckaxurte 00 ycTpoicTBe U paboTe MPOTUBOOOJICIEHUTEICH HOCKOB KPhLIA,
KWL M CTaOUIIM3aTopa; MpOTUBOOOIEIEHUTENEH BO3yX03a00PHUKOB JIBUTaTeNIed U
ux BHA.
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S. Uro mnpeacTaBisioT ce0oll  MPOTUBOOOJEACHUTENbHbIE YCTPONCTBA
PEIKPBUIKOB U CTeKO poHapsi kabuHbl muiioToB? Kak paboTaroT 31 ycTponcTBa?

6. Kaxkwue OTKa3bl u IMOBPCKACHUA MOI'yT BO3HHKATb B
HpOTI/IBOO6JI€,ZIeHI/IT€J'ILHLIX YCTpOfICTBaX camoJiera?

7. JlaiiTe XxapakTepuUCTUKY OCHOBHBIX paboT no TO cucremsr?
Jlutepartypa
1. CmupaoB W.H., XKopusk I'.H. BBenenue B cnenuanbHOCTh. TeXHHUECKas

AKCIUTyaTanusi caMoi€ToB u asurateneil. Yactey 1. YuebHoe mocobue. M.: MITY
I'A, 1994.

2. CvmupnoB H.H., Xopmsx I'.H., VYpunosckmii b./[. Bsenenune B
CIIELIMANIBHOCTh. TexHU4YecKasl 3KCIuryaranus camojeTroB u npurartenen. Yacte 11
VYuebnoe nocodue. M.: MITVY T'A, 1992.

3. SxomneB HO.A. Camonér Mn-86. KoHCTpykuuss u NETHAS SKCILTyaTallusl.
VYyebnoe nmocodue. M.: Bozayminelit Tpancnopt, 1992.

4. PernaMeHThI TEXHUYECKOTO 00cmykuBaHus camoinéra Nn-86. Mocksa 1980.

5. Jlucunpia B.C. Meroanueckue yka3zaHusl IO MPOBEICHHUIO CTAKUPOBKU HaA
camonére M1n-86.

6. Mamommna O.®. Mertonuueckue yKa3aHusl 10 NPOBEACHUIO NPAKTHYECKUX
pabot. OCOOEHHOCTH KOHCTPYKIMU U TEXHUYECKOM dKCIUTyaTalluu IJIaHepa U CUCTEM
yrnpasiieHHs Mmexanuzanuen camonéra Ty-154. M.: MI'TY T'A, 1995.

IIpakTtuyeckas 3anarTus Ne2
«TonauBHag cUCTEMAa CaAaMOJETaA»

HcTounuk : Www.storage.mstuca.ru/

1. Heab padoTsl

1.1. 3akpenieHue  ciaymareied 3HAaHUW TO  TeMaM  NPOTpPaMMbl
JEKIMOHHOTO Kypca, MMOCBAIMIEHHOTO H3YyYEHUIO (YHKUUOHAJIbHBIX
CHCTEM JIETaTEeJbHBIX alapaToB.

1.2. HN3yuyeHue o0cCOOEHHOCTEH KOHCTPYKUHMH TOIJIUBHOWU CHCTEMBI
camonéra (Ha npumepe camonéra Mn-86).

2. ConepxxaHue 3aHATUH
2.1. KoHTpOJb TOTOBHOCTH CHyLIaTeNed K 3aHATHAM.
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Ha3naueHnue u o0mas xapakKTepUCTUKA CUCTEMBI.

N3ydyeHue paboTbl OCHOBHBIX arperaToB TOMIUBHON CHCTEMBI.

XapakTepHble OTKa3bl U MOBPEKACHUS CUCTEMBI.

OcHoBHBIE PabOTHl MO TEXHUYECKOMY OOCIYXKHBAaHHIO TOIJIHBHOM
CUCTEMBI CaMOJIETA.

2.6. H3yueHue 3ampaBKU U CIUBa TOIJIUBA.

2.7. CamocTosiTenbHass paboTa CTYAEHTOB CO CXEMOH TOIJIUBHOM
CHCTEMBI.

NN DNDN
O b whN

3. TonauBHasg cucTeMa camMoJéra
3.1. O6mue cBeageHud
TomauBHAsA cUCcTEMA caMoJieTa 00ECIIEUUBAET:

3alpaBKy caMmoJjieTa TOMJIMBOM H XpaHEHHUE 3amaca TOMJHBA Ha
caMoJjeTe B ero 0akax;

nogady toniauBa K asurarensim u kK BCY;

MepeKavyky TOMJIMBA MEXKOaAKOBYI U BHYTPUOAKOBYIO;
aBapHUUHBIN CIUB TOIMJIUBA B BO3JYXE;

CJIUB TOMJIMBA Ha 3€MIIE;

JIpEeHaX TOMJIHUBHBIX 0AKOB;

KOHTPOJb 32 KOJMUYECTBOM M PacXoJOM TOIJMBA, yIpaBieHHEe paboTou
arperaToB TOMJUBHOW CHCTEMBI U KOHTPOJb 32 UX pabOTOM.

TonnuBHas cucTeMa BKJIOYAET OaKH, TPyOONPOBOABI, HACOCHI, KPaHHBI,
KJlaaHbl, TPUOOPHI UBMEPEHUS U KOHTPOJI.

Camoner umeeT ceMb 0aKOB-KeCCOHOB (puc. 1).

baku 1, 2, 3, 4, U3 KOTOPBIX TOMJIHUBO MOJAETCSA K COOTBETCTBYIOIIUM
nsuratensm 1, 2, 3, 4, Ha3pIBaloTCsd OCHOBHBIMH. M3 Gaka 1A TomamBo
noctynaetr B O0ak 1 u panee k jaBurarento 1, u3 Oaka 4A TomiaumBo
noctynaet B 0ak 4 u k apuratesito 4. bak 5 ABIseTCS TONOJHUTEIbHBIM,
1 TOIJIMBO M3 HETO MepeKayuBaeTCs BO BCE OCHOBHBIC OaKH.

MakcumanbHO€ KOJHMYECTBO TOIJIMBA, 3aiuMBaemMoe B Oaku (Ha
camonetax ¢ 6optoBoro Ne86011), cnenyromee: B 6aku 1A u 4A — no
3420 n; B 6aku 1 4 — mo 13 060 n1; B 6aku 2 u 3 — mo 19 680 1; B Oak
5 —-41 800 m; Bcero B 6aku camomnetra MoxxHo 3anuTh 114 800 i (88 400
kr). Camoxaerst g0 ©OoptoBoro Ne86011 wumeroT ©Oojiee BBICOKOE

pPacCIoJIOXKCHHUC OFpaHH‘IHTGHGﬁ MAaKCHUMAJIBHOTO YPOBHA 3allpaBKH,
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MO3TOMY B HUX MOXHO 3ampaBuTh MakcuMaiabHo 115 840 i (89 900 xr)
TOIJIHUBA.

HeBripabaTeiBaeMblii OCTAaTOK TOIUIMBA NpU paboTarwIuX Hacocax
coctaBiasgetr okoso 1080 1, a mpu NMUTAaHUU JABUTATEJIEHd CAMOTEKOM —
npumepHo 5000 n1. HecnuBaembiit octatok — okosio 630 1 (520 kr).

baku 1, 2, 3, 4 uMewT npeapacxoAgHble U PacXOJHBbIE OTCEKH.
Pacxomubpie  OTCEKM  pacmoJIOKEHbl  BHYTPH  NpeApacXoJgHBIX H
cooOmarTCd ¢ HHUMHU 4Yepe3 OTBEPCTHUSA TMepejuBa, pPaCMOJOXKCHHBIC
CBEpXy, MW TMNPOTUBOOTIUBHBIC KJalaHbl, PACHOJOXEHHBIE CHU3Y.
[IpenpacxoaHble OTCEKHM COOOIIAIOTCSA C OCTAJbHOM 4YacThi0 Oaka Takxke
yepe3 OTBEPCTHUS MEpeuBa U NPOTUBOOTIUBHBIE KJIAMaHBI.

B coctaB TONIMBHOW CHCTEMBI CcaMoOJieTa BXOAIT CIEAYIOUUE
arperarhl:

l. HenTpoOexHbIE TOMJIHUBHBIE HACOCH MOJKAYKU U aBapUUHOTO CIUBA
OIHI'-40-2 co mHekoBBIM mpenHacocomM — 14 mT. Hacocel TpeOyror
nuTtaHus nepeMeHHeM TokoM 200 B 400 I'm. MaxkcumanbHasd
NPOU3BOAUTEILHOCTh Hacoca no 27 000 n/4, MakcuMmallbHOE JaBJICHHUC
nogaun—150...170 «Ila (1,5...1,7 «krc/cm2). Hacocel moaKadku
YCTAHOBJEHBl B Yalax € YCTPOWCTBOM, IO3BOJISIOUIMM CHHMAaTh HAacoOC
0e3 cinuBa TonuuBa U3 0aka. Hacockl aBapuiiHOTO ClIMBa TaAKUX YCTPOUCTB
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HE UMEIOT.
Puc.1. PacniooxeHnue 0aAaKoB Ha caMoOJIeTe:

1 — npenaxHbi#t O0ak; 2 — npeapacxoaHbit orcex 3600 i; 3 —
pacxoanbii orcexk 500 n1; 4 — pacxoansli otcek 530 m; 5—
npeapacxoanbiit orcek 3700 1; 6 —«CcyXxoi» oTCceK

2. [HenTpobexubie moakauuBarmue Hacocel BCY tunma D1[H-40—
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2 IIT. 9J'ICKTpOI[BI/IFaTCJII/I HAaCOCOB IMHUTAKTCI MOCTOSHHBIM TOKOM 27
B.

3. Crpyitabie Hacocel CH-6 — 4 mit.; CH-11 —4 wmr.; CH-12 —

22 mrt.; CH-13 — 2 mt. Hacocel pa3nu4arwTcs MO CBOeH
NPOU3BOTUTEIBLHOCTH.

4. IlepexkpriBHBIEe KpaHbl 771300 — 7 mT. (4eTbIpe MEePEKPBIBHBIX
U TpHU KoJblieBaHUs). DinekTpomexanusm kpana MIIK-13A5-2 nuraercsd
NOCTOSSHHBIM TOKOM 27 B, Kak U OCTaJIbHBIE TUIIBI KPAHOB.

5. [TepexpriBHOM KpaH BCY 768600MA — 1 mr.

6. Kpauer 770100-2 — 4 mrt. (nxBa riIaBHBIX KpaHa 3alpaBKd |
JBa TIaBHBIX KpaHa aBapHMUHOTO CiIWBa). B oTnumume OoT Ipyrux KpaHOB,
OHU, BMECTE CO CBOHMMHU DJIEKTPOMEXAaHU3MaMHU, YCTAHOBJIEHbl BHYTpPU
TpyOONPOBOJAOB U HaXOAATCS B MOTOKE TOIJIUBA.

7. Kpans 772200—15 IT. (BHYTpuOaKOBBIC KpaHBI
3anpaBKu— 7 WIT., BHYyTpUOaKkoBbie KpaHbl aBapuHUHOTO ciuMBa — 6 mIT.,
KpaHbl IEepeanuBa TOMJIUBAa—-2 IIT.).

Kpauwt 771300, 772200 ycTaHOBJEHBl Ha CTEHKE 3aJHETO JOHXEpPOHA
TakuM o0pa3oMm, UYTO caM KpaH HAaXOAUTCA BHYTpH Oaka, a €ro

DIIEKTPOMEXAHU3M — CHapyXu. Bce TpyOGompoBOabl MPOJTOKEHB BHYTPU
0aKoB.
8. Kpansl cnuBa TomnuBa 604700-1 —5 mT. VYcTaHOBIEHBI MO

OJTHOMY Ha KaXkJIOM JIBUTaTejie, U OMUH — Ha cOoOpHHUKe Oaka 5.

9. Haxumubie kpaHbsl ciauBa KoHaeHcata 590200 — 22 mrT.
YcTaHOBIEHB HAa HUJKHUX MaHEIsIX KeCCcoHa BceX 0akoB, Kpome Oaka 5.

10. [ToBopoTHblie KpaHbl cauBa KoHaeHcata 638700A — 6 mir.

[IsTh KpaHOB yCTaHOBJEHBI B 0Oake 5, mecTtoil — Ha TpyOompoBoIe
noxasonxa tTonausa kK BCYVY.

11. I'mppaBnuueckue kpanbl 3anpaBku 584000—7 mir.

12. [TonnaBkoBbie kJyamaHbl 3amnpaBku 741400, paborawimue
COBMECTHO C THAPABIMYECKHMMHU KpaHaMH 3alpaBKU W YIOpPaBISIOMIUE
UMU,—7 MT. YCTAHOBJEHBI MO OJHOMY B KaXXjgoM Oake.
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13. Kpansl 768670M ¢ pydHBIM ylpaBiIeHHUEM — 2 IIT.

YcranoBnensl mnepea Hacocamu BCY. B  OTKpbBITOM HOJOXEHUU
PYKOSATKAa KpaHa HAalpaBJ€HA B CTOPOHY.

14. boproBele mrynepa 3anpaBku — 4 mr. CTaHgapTHOTO THUIA,
BeinoJiHEHbI Mo OCT 1.11320—74. VYcraHOBJI€HB B JABYX HHUIIaX

B oOTekaTesie npaBoid onopsl Mexay mi. Ne47 u 50.

15. Kmamansr pgBoMiHOrOo gmenctBus— 2 wtT. IlpeacraBasior
KOMOMHAIUIO BaKyyMHOTO KjamnaHa, OTKpPBIBAIOUIETOCS npu
oTpullatelbHoM mnepenane naBiaenus 7,8 klla (0,08 xrc/cm2), wu
npenoxpaHutenbHoro knanana Ha 880 klla (8,5—9,0 «xrc/cm ).
YcraHoBieHBl B TpyOONpOBOJAE HAa yyacTKe MEXJY LITyLEepaMHu 3alpaBKu
U TJIaBHBIMU KpaHaMu 3alpaBKU M 3aKpemjieHbl Ha TepeJHed CTeHKe
oTceka mnpaBoM omnopbl. Ilpuw oOTKadyke TOMIMBA W3 HUJIAHTOB IOCIE
3allpaBKM BaKyyMHBIM KjamaH BIycKaeT aTMoc(pepHbIii BO3AYyX B
TpyOonpoBoa. IlpenoxpaHuTeNpHBIH KjamaH OTKPBIBAETCS M CIHBAET
4acTh TOIUIMBA M3 TpyOOmpoBOjaa, €cidM OHO HEe OBUIO OTKadYaHoO U
Harpejaoch NPU CTOSTHKE CaMOJIETA.

3.2. Moxaya TonauBa K asurarejasm mu k BCY

Kaxnpiii nBuratesib MUTAETCs M3 PacXOJHOTO OTCeka cBoero 0aka ¢
MmoMOIIbl0 ABYX HacocoB moakaukm OI[HI-40-2. TommmBOo OT HacocoB
yepe3 oOpaTHBIE KJalaHbl MOJaeTcs B OOy MarucTpaib, HIYIIYIO
yepe3 IMNEepPEeKpPhIBHOM KpaH K JABUTareN0. Marucrtpaiu COCEIHHUX
IBUTATEJE  COEJAMHEHBI  4Yepe3  KpaHbl  KoJblleBaHUsA  (puc.2.).
OQHOBpEMEHHO C BKJIIOYEHHMEM HACOCOB MOJKAYKH TOIMJIUBO OT 3THUX
HACOCOB OyJ€T MOJAaBaThCs JJIg MUTAHUS CTPYHUHBIX HACOCOB.

I[Ba HacoCa IIOJAKAYKHU YCTaHOBJ'IeHI)I PIRIG: YBGJ'II/I‘-IGHI/IH HAaACKHOCTH
CUCTEMBI, HpI/I‘leM OIUH HACOC YCTaHOBJ'IeH B CTAKaAHC H O6€CHC‘II/IBaeT
IINTAHUC ABUTATCIIA HpI/I OTpI/II_IaTeJ'IBHBIX neperpy31<ax B TCUCHMUC
5 c.

Hacocnl IMMOAKAYKHW BKIHYAKTCA MW BBIKJIHOYAKTCA TOJbBKO BPYYHYIO
MNEPECKIOYATCIAMN Ha IMaHCIH TONJMBHOM CHCTEMBI Ha pa60qu MCECTC
60pTI/IH}KeH€pa. Ecniu Hacoc BKIW0YEH U nmoaacT TOIJIHUBO, TO XKCEJITadA
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JaMma CUTHaJW3alluh, PAaCIOJIOXKEHHAas pAJAOM C TMepekardaTeseMm,
racHer. CurHan Ha jJaMny noctymaeT oT aatduka gaBiaenus MCTB-0,5,
BKJIIOUEHHOTO B MarucTpaljb HEMOCPEJACTBEHHO 3a HACOCOM J0 0OpaTHOTO
KJalaHa.

B cnyyae oTkaza oaHOro Hacoca BTOpoil oOecmeunBaeT paboTy
JBHTATEJIsI HA BCeX peXHMax. B ciaydae oTkaza 000MX HACOCOB TOIJHMBO K
JABHUTATEII0, MHUTABIIEMYCSI OT OTKa3aBIIUX HACOCOB, MOXET OBITH IMOJTAHO
yepe3 KpaHbl KOJbIEBAHUSA OT JIOOBIX pabOTalOIMMUX HACOCOB B JPYTHX
Oakax.

B cnyuae oOecTouumBaHMs BCE€X HAcOCOB TMOJKAYKW TIHUTaHUE
nBurarened 10 BeICOTHI 8000 M MOXET MPOU3BOAUTHCA caMOTeKOM. llpwu
3TOM OCTAaTOK HeBbIpabaTbiBaeMOT0o TOomiauBa cocTaBUT okojo 5000 x (Oe3
yuyeTa TomjauBa B Oake 5, KOTOpoe Henb3s OyJeT mepekadyaTb B JApyrue
O0akmu).

TonnuBo B mpeapacxXxoqHBIH U PACXOJHBIA OTCEKH B KaXXJ0M Oake MpH
CaMOTEKe MOCTylaeT 4epe3 MPOTHUBOOTIMBHBIC KJamaHbl B CTEHKaxX 3THUX
OTCEKOB, a U3 6akoB 1A u 4A — B 6aku | u 4 yepe3 KpaHbl MepeuBa.

I[Togaua tonnuBa k BCY ocymecTBasieTcs U3 NpeapacxoJHOTO OTCEKa
06aka 4 mo oTAeabHOMY TPyOONpOBOAY C MOMOIbI0 ABYX HacocoB DI[H-
40. OnuH Hacoc SBISETCA PE3€PBHBIM M BKJIIOYAETCsS B cjlyyae OTKasza
OCHOBHOTO Hacoca. 3a HacocaMHM YCTaHOBJIEHbl OOpaTHBIE€ KJIallaHbl C
oTBepcTusiMu AuameTrpom 0,3 MM B mapukax JAjs CJIMBA TOIJIHMBA MNPHU €TO
TEPMHUUYECKOM pacCIHIUPEHUM Ha CTOsiHKe. Jlajee TOMIMBO MPOXOJAUT 4Yepes
NepeKpbhIBHOW KpaH Cc TepMOKJIamaHOoM ¥ 1o TpybompoBoay,
MPOJIO)KEHHOMY B oOTekaresne C Hapyxu (Qro3ensxa, MTOIAXOAUT K
tonauBHOMY arperaty BCY. TepmokinanaH OTKpbhIBaeTcs NpHU MHepemnaje
napinenus 294 «xlla (3 krc/cmM2) u BBINIyCKaeT dYacTh TOMJIUBA U3
Tpybonposona BCY, npu ero HarpeBe u pacliupeHuu, B Oak.

YnpaBieHue HacocaMU W NEPEKPBIBHBIM KPAaHOM OCYIIECTBISETCS C
nanenu BCY. JIng momaum TonnuBa Kk BCY HeoO0XoauMO BKIIOYHTH OJUH
Hacoc nepekaruareneMm Ha mnaHean BCY. 3aropurcs 3eneHoe
ceerocurHanpHoe Ttabno «UAET IMOAKAUYKA». 3ateM Haao OTKPBITh
NEPEKPBIBHOW KpaH. 3aropurcss 3€JIEHOE€ CBETOCUTHAJbHOE TabJo
«TOIIJIMBHBIM KPAH OTKPLIT». Temephb MOXKHO HpPUCTYNaTh K
3anycky BCY.
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Puc. 2. CxemMa TOOJUBHON CUCTEMBI:
1 — mnpaBelfi TIaBHBIM KpaH aBapHMHOTO CJIMBa; 2 — CHUTHAJIW3aTOP

MCTB-0,3A mnoBbllIeHUS JaBjeHUS B Oake MpPU €ro NepemnojHuu; 3—
TUJIpaBIMYECKUM KJanmaH (KpaH) 3ampaBKd CO CBOUM TOIJIABKOBBIM
KjJanaHoMm; 4 — BHYTpUOaKOBBIM KpaH 3alpaBKH; 5 — KpaH mepeiuBa
TomyuuBa; 6 — CTPYWHBIM HAacoc; 7 — TMOIUIABKOBBIM KJlamaH; &8 -
CTPYWHBIM HACOC MEPEKAYKHU TOIMIUBA; 9 — HACOC MOJKAYKHU OIHTI -
40-2 ¢ oTceKOM OTpHUIIaTENbHBIX meperpys3ok; 10 — oOpaTHBIN KkiamaH;
11 — xpaH konbneBaHusi; 12 — curHanuzatop paborst Hacoca MCTB-
0,5; 13 — macoc mnoakauku OI[HI'-40-2; 14 — TpyGompoBoxg
KoJibIleBaHusA; 15 — cTpyliHbie Hacockl Oaka 5 (8 mT.); 16 —
Hacoc nepekauku DI[HI-40-2; 17 — Humwu ans mTynepoB 3ampaBku; 18
— mryuep 3anpaBku; 19 — knanan aBoWHoOro aeuctBus; 20 — riaaBHBIN
KpaH 3amnpaBku; 21 — BHyTpuOakoBBIM KpaH 3ampaBku Oaka 5; 22 —
MarucTpaib aBTOMATUYECKOM Mex0aKoBOH IEpEKAYKHU JI€BOT0
NOJNYKpblIa; 23 — riaBHAas MarucTpalb 3alpaBKH — MEpPEKayYkKd —
aBapUMHOTO CiKUBa; 24 — KpaH aBapUUHOTO CIUBA; 25 — CUTHAIU3ATOP -
OTpaHUYUTENb YPOBHS TMpH TMOJHOW 3ampaBke Oaka; 26—KpaH
aBapuWHOTO cinuBa; 27 — CHUTHaJ O Hadaje BHIPAOOTKH TOMJIHWBA U3
pacxoaHOTo oTceka; 28 — Hacoc aBapuiiHoro ciuBa JI[HI'-40-2; 29 —
curHanusanusg o0 ocrtatrke tTomiamBa 2000 kr Ha naBurareinp;, 30 —
MHEMOCHUTHAJIM3aTOP Hayalia BBIpaOOTKM TOMJIMBA U3 PACXOJHOTO OTCEKA;

31 — Tabno Ha MaHeNW TOMJUBHOWU cucTeMbl; 32 — TabJo Ha HpaBoi
npubopHOW Jocke mnuiIoToB; 33 — KpaH ciauBa TomnauBa; 34 —
nepekpbiBHOM  (moxkapHblil) kpaH; 35 — MCTB-0O.3A; 36 —
CUTHAIM3aTOP BBIKIIOYECHUS Hacoca aBapuiHoro ciamBa; 37 — Tpyda
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nepeauBa TOMJWBA M3 JApeHaxHOoro O0aka; 38 — papeHaxHbd Oak; 39 —
BaKyyMHBI 1 KJIalaH; 40 — 3a00pHUK BO3/1yXa; 41 —
npeIoXpaHUTEIbHBIN KIamaH (2 IIT.).

3.3. BHyTpuOakoBas mepekadyka TONJHBa
[lepekauka TOmaWBa B MPEAPACXOIHBIE U PACXOHBIE OTCEKU B KaXJIOM

OCHOBHOM Oake M mepekayka B cOOpHBIN OTcek B 0ake 5 cocCTaBisfeT
CYUIHOCTh BHYTpHOakoBOM nepekadku. OHA OCYMECTBISETCSA NPOCTHIMUA U
HaJE€KHBIMU CTPYMHBIMM HacocaMHU. AKTHUBHOE€ TOIIJIMBO AJISI CTPYWHBIX
HAaCcOCOB MOCTYNaeT OT HACOCOB MOJKAYKH B OCHOBHBIX 0akax M HacoCOB
nepekayku B 0ake 5.

[Ipu paboTarwmux HacocaX MOJKAYKU PACXOJHBIE OTCEKH 3aJIMBAIOTCS
TOMJUBOM JIOBEPXY C CO3JaHUEM HEOOJbIIOTO H30BITOYHOTO JAaBJICHUS
NOCpEeICTBOM OJHOTO cTpyWHoro Hacoca CH-11 Ha kaxabli OTCEK,
KOTOPBIM  MEpEKaYWBa€T TOMJIUBO M3  NOPEAPACXOJHOTO  OTCEKa.
I[IpenpacxoaHble OTCEKH TakKKe€ 3aJUMBAIOTCA TOMIMBOM JOBEPXY,
MoKa €CTh TOMJMBO B OCTaJbHOW yacTu Oaka, ¢ MNOMOIILIO JIBYX
cTpyuHbix HacocoB CH-12, koTopeie mnepekayuBarOT TOMIUBO U3
OCHOBHOU vacTu Oaka (puc. 2.).

B Oake 5 wumeercs cOOpHBIH OTCEK, B KOTOPBIH NepeKadyuBaeTcCHd
TOTIJIMBO M3 OCHOBHOW 4yacTH 0aka BOCEMBbIO CTPYHHBIMH HAacOCaMH, €CIIU
paborator  Hacocel  mepekaukm  OI[HI'-40-2. BocemMb  HacocoB
o0ecrmeynBalT TMOJHYK OTKa4kKy TomjauBa wu3 0aka, pa3JaelieHHOTO
NOJKAMHU CEMHU JIOH)KEPOHOB Ha CEKIIUHU.

3.4. MexobakoBasi nepeKkavyKka TONJUBA
YCIIOBHO €€ MOXHO pa3JaeluTh Ha aBTOMAaTHUYECKYIO U PYYHOTO

BKJIIOYCHMHUA.

ABTOMaTHYeckKas Mex0akoBasg nepekavka HadMHaeTCHd mocCJe
BKJIIOUEHHUS HACOCOB MOJKAaYKA B OCHOBHBIX 0Oakax | u 4 U HAcocCoOB
nepekauyku B 6ake 5 (puc. 2).

N3 6akoB 1A u 4A TonnuBo OyaeT mepeKadyuBaThCs B MPEeAPACXOIHBIC
orceku 06akoB 1 m 4 crtpyinbeimu Hacocamu CH-13. Ho sTa mepekauka
Ha4yHETCs JUIIb TOTJa, KOrjga B NpPeapacXxOJHOM M pacXxoJHOM OTCEKax
6akoB 1 m 4 ocranercs 3500 . 3agepkka MepeKadyku OCYIIECTBIISETCS
NOMJIAaBKOBBIM  KJamaHoOM U o0ecnedyuBaeT COXpaHEHUE HYKHOU
HEHTPOBKU CaMoJieTa.
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W3 Gaka 5 mpu BKJIIOYEHHUHU OJHOTO U3 IBYX MEPEKAUYMBAIOIIUX HACOCOB
(BTOpOi#i HAcoC SABJIACTCS PE3EPBHBIM) TOIUIMBO Yepe3 JAPOCCEIH
NepeKavyuBaeTCs B MPEAPACXOJHBIC CEKIMH BCEX YETBHIPEX OCHOBHBIX
06akoB. Temn mepexkauku — 3000 /9 B KaXablid OaK.

MexbakoBasg mnepekayka pYYHOrO BKJIIOUEHHUS TO3BOJSIET BECTH
nepeKayky TOMIMBAa M3 JIOOOT0 OCHOBHOTO B N00O0W OCHOBHOW Oak u
nmepenuBaTh TOMJIMBO M3 Oaka 1A B Oak 1 (u3 OGaka 4A B Oak 4).
[lepexkauaTh TONMIMBO M3 OCHOBHBIX OakoB B Oaku 1A, 4A unau B 6ak 5
HENb3s5l, TaK KaK Ha MaHEeJIH TOIMJIHUBHOW CHUCTEMBI OTCYTCTBYIOT OpPTraHBbI
yInpaBJeHHUs AN Takodl mepekayku. Takke MOXHO NepeKadyaTb TOMJIHMBO
u3 6aka 5 B 11000 OCHOBHOM 0ak.

YnpaBieHue NEepeKadykold PYYHOTO BKIKYEHHUS COCPEAOTOYEHO Ha
NaHeJau TOMJIUMBHON CUCTEMBI. B cucteMe nmepeKkayku py4yHOTO BKJIKOYECHUS
UCIIOJB3YIOTCS HAacOChl aBapUMHOIO CJIMBa B OCHOBHBIX Oakax (B Oake 5
OHHU € HacoChl NMepeKadykh) U KpaHbl 3alpaBKHU (Ha MaHEJU TOIJIMBHOM
CUCTEMBbl OHM 0003HAUYEHBl KaK KpaHbl MEPEKAYKH).

JInst ocymiecTBIEHHUS MEPEKayKd PYYHOTO BKJIUEHHUS B Oakax, H3
KOTOPBIX TOMJUBO BBIKAUMBAETCS, BKJIKYAKTCSI HACOCHI aBapUUHOTO
CJIUBAa U OTKPHIBAIOTCSA KpaHbl aBapUUHOTO CJiMBa, a B 0akax, B KOTOpHbIE
TOMJUBO 3aKadyMBaeTCs, OTKPHIBAIOTCS KpaHbl MepeKauku (3ampaBKu).
Hacochl aBapuiiHOTO cliMBa 3a0UpPalOT TOMJIMBO U3 OCHOBHOM 4acTu OaKOB
U 4Yepe3 KpaHbl aBApUUHOTO CJKMBA MNOJAIOT €ro B T'JIaBHYK MarucTpalb.
N3 He€é TomnamMBO uepe3 KpaHbl MEepeKauyku (3ampaBKu) U THAPABINYECKUEC
KpaHbl 3alpaBKU MOXeET OBITh MNOJaHO B JH0O00W OCHOBHOW Oaxk.
[ToTHOCTHIO BCE TOMIUBO M3 OCHOBHBIX 0OaKOB BbIKadaTh HEJb3s, TaK Kak
U3 PaCXOJHBIX U MPEAPACXOAHBIX OTCEKOB TOMJIUBO HE 3a0upaercs.

[Tockonbky TeMm TEepeKayKu OYEHb BBICOKWH, OOpPTHHXKEHEp TIpHU
nepekayke OOBIYHO JEpPXKHUT PYKYy Ha NaHEAW TOMIUBHOW CHCTEMBI U
CJIEIUT 3a pa3HUIIEH B KOJMYECTBE TOIJMBA B Oakax. Mexny Oakamu 1A
u 4A ona He goxkHa ObiTh O6osee 1500 kr, mexay OakaMu HpaBOro u
JeBOro noaykpeinbeB — O6oaee 3000 kr.

[Toge3Ho MOMHHUTH, 4YTO Ha 3eMJe, OTKpbIBas KpaHbl 3alpaBKH
HepeKIYaTe s IMUA, paCIOJOXEHHBIMH Ha IIUTKE 3alpaBKH, MOXHO
nepekadath TOJIKMBO U3 6akoB 1, 2, 3, 4 u 5 B moboii Oak.

3.5. 3anpaBka caMoJIéTa TOMJUBOM U CJHUB OTCTOS
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Camoner »skcmuayatupyetrcs Ha tomnauBe TC-1 unu PT 06e3 IIBK-
KUAKOCTHU (MPOTUBOBOJHO-KPHUCTAJIM3AMUOHHON KHUAKOCTH Tumna TId-
M). PaspemeHHbple K HCHOJB30BaHUIO 3apyOexHBIE COpTa TOIIUB
yka3aHsl B pa3a. 2.10.3 PJID.

3anmpaBKa MPOU3BOIUTCS 4Yepe3 YEeThIpE 3alpaBOUYHBIX ImTylepa. [lpwu
naBiaeHuun 3,5 krc/cm2 ckopocTh 3ampaBku coctaBiasier 3000 n/mun. Bo
n30exxaHue pa3psAoB CTATUYECKOTO DIIEKTPUYECTBA CKOPOCTh 3alMpaBKHU
He noivbkHa mnpeBvimath 4000 n/MuH Tpu 3ampaBke Bcex OakoB m 650
J/MUH TpU 3ampaBke ogHOTO 0aka. OT KaXIbIX ABYX IMITYIEPOB 3alpaBKH
yepe3 rilaBHBIA KpaH 3ampaBKU U OOpaTHBIN KiamaH TOMJIWBO MOCTYHAeT B
MarucTpaibHBIl TPyOONpPOBOI, M3 KOTOPOrO pacmpepensiercs mo Oakam
yepe3 BHYTpU-0OaKoBbIe  KpaHBl  3alpaBKH W  IOCJIEJA0BATEIbHO
COCIMHEHHBIE C HUMHU THUJAPaBIUYECKHE KpaHBI 3ampaBku. KonmuecTBo
3alpaBiIsIeMOro B KaXIblii Oak TOIJIMBA OMNpPEACNISAETCS IO Tabliuie
3alpaBKU, YKPEMJICHHOW Ha KpPBINIKE HUIIH, TJEe HAXOIHTCI UIHUTOK
3anmpaBku. [Ipm HEOOXOJAMMOCTH 3ampaBKa WIH JO3alpaBKa MOXET
OCYIIECTBIJSATHCS Yepe3 3aJIMBHBIC TOPIOBUHBI, HAXOAAIINECS HA BEPXHUX
nmaHeJIsax Bcex 0akoB, KpoMme Oaka 5.

YnpaBiieHue 3anpaBKOM OCYIIECTBISETCA CO IIUMTKa 3ampaBKu, Ha
KOTOPOM pAacIoJIOKEHBl BBIKJIIOYATEIU TIHaBHBIX W BHYTPUOAKOBBIX
KpPaHOB 3alpaBKU W YEThIpe HMHIMKATOpa TOMIMBOMEpaA C 3aJaTYUKaAMU,
o0eCmeYynBaIMMMU aBTOMAaTHYECKOE 3aKphITUE BHYTPUOAKOBBIX KPaHOB
3ampaBKU NPU JOCTUNKEHUM 3aJIaHHOTO YPOBHS TOIJIMBA B Oake.

C unenpro mnpeaoxpaHeHuss OakoB OT pa3AyTUs MNpH Iepe3anpaBke
KaX/Jblil 0aK UMEET TPU CTYNEHU aBTOMATUYECKOMN 3alIUTHI.

IlepBas ctynenb. Eciu nmpu DOCTHKEHUU 3aJlaHHOTO YPOBHS TOIJIMBA
BHYTPUOAKOBBIN KpPaH MOUYEMY-JIMOO HE 3aKPBUICSA, TO MPHU JOCTUKCHHUU
YypOBHS MaKCHUMaJIbHOW 3alpaBKU OH OyJeT 3aKpbIT MO CUTHAJY JaTYMUKa-
curHaauizatopa ypoBua JCH-3b.

Bropas ctynenb. Ecim BHyTpuOakoBBIM KpaH 3ampaBKH OTKa3zajl, TO
IpU JOCTHUIKEHHUHM YypPOBHS, HECKOJbKO IPEBBIIIAKOMIETO0 YPOBEHb
MaKCUMaJIbHOW 3allpaBKH, 3aKPOETCA TMAPABIMYECKUN KpaH 3aIlpaBKU II0
CUTHAJy CBOEro IOIJIABKOBOTO KjalaHa.

Tpetbs crTymens. I[Ipm oTKasze THAPABIMYECKOTO KpaHa 3alpaBKH,
Korjaa JnaBiieHue B Oaxke mnoagHuMercsa no 29 klla (0,3 xkrc/cm2),
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BHYTpUOaKOBBIM KpaH 3ampaBku u o00a TJaBHBIX KpaHa 3ampaBKu
OyayT 3aKpBITHl O cUrHainy gatyuka nasienus MCTB-0,3A.

Iloozomoeka K 3anpagke

OcCTaHOBHTH TOMJIMBO3aNpaBIMK Ha pacctosHuu 10 M oT camoiera u
OpOBEPUTh HAJUYME KOHTPOJBHOIO TajoHa Ha TOIUIMBO, IUIOMO Ha
3alpaBIIMKe, HA3E€MHBIX CPEACTB MOKAPHOMN 3alUThl, COCTOSSHUE LIJAHTOB
U HAKOHEYHUKOB [UJIAHTOB, CJIHUB OTCTOS U3 TOIJIMBO3AaNpaBIIUKA,
HaJl€)KHOCTb 3a3EMIJICHUS CaMOJIETA.

YCTaHOBHUTH TOMJIMBO3ANPABIIMK HA PACCTOSHUMU 5 M OT caMoJIeTa Tak,
4TOOBl OH MOT OThEXaTh 0€3 Pa3BOPOTOB, 3a3E€MJIUTh TOIJIMBO3aNpaBIIUK,
3aTOPMO3UTh U YCTAHOBUTH YMNOpPHBIE KOJOAKH TOJ ero kojeca. Jus
BbIpAaBHUBAHHUA  MNOTEHLIUAJIOB  COCJUMHHUTH  TOMIMBO3ANpPABIIUK  C
CaMOJIETOM YpPaBHHUTEJIbHBIM KaOeeM.

[IpoBepuTh CHsSTHE 3arjylmek ¢ BO3JyX03a0OPHHUKOB JIPEHAaXHBIX
0aKoOB, YCTaHOBKY YINOPHBIX KOJOJOK MOJ Kojeca camoJieTa (4TOOBI
MOCJ€ 3ampaBKH IMIHHBI HE 3aXUMalu KOJOIKH, 3a30p MEXAY IIUHOU U
KOJIOJAKOW JOJIKEH OBITh MPUMEPHO 5 CM).

Bxknrwuare nutanue 27 u 115 B, npoBepuTh, BKIIOYEH TU CTOSIHOYHBIN
TOPMO3.

Yo6enutscs, uto A3C tonnuBomepa Ha [[PY371, 372, 381, 382, 373,
383,- ma PVY223 BknodYeHB U BBIKJIKOUYATENb MUTAHUS TOMIHBO-MEpa
BKJIIOUEH.

[lepexknrouarens WHIAUKATOPOB TOMJINBOMEDPA «PACXOJ—

3AIIPABKA» Ha maHenu TONJIMBHON CUCTEMBI YCTAHOBUTH B MOJIOXKEHHUE
«3AITPABKA».

3anpaexka noo oasienHuem

OTKpBITH KPBHIIIKU JIOKOB B IpaBOM oOTeKaTesie Maccu AJs MoaAxXo01a K
Tyl epaM U MUTKY 3alpaBKH.

HOI[COGIII/IHI/ITL IIJaHTU TOIIJIMBO3aIlpaBIOIMKa K 60pTOBBIM mrTyuocpam
3alIpaBKH MW 3a3C€MJIMTbh HMX YCpPE3 IrHe3qa, YCTAHOBJIICHHBLIC Ha IITyHCpax
3allpaBKH. Ecnu INPpUCOCAUHAIOTCA JBa 3alpaBlOIMKa, TO JBa IIJaHTra

OOIHOIro 3anpaBIIMKa CTBIKYIOTCA C IpaBbIMH IOTyHOHCpaMH 3allpaBKH B
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o0eux HumAax, a [JBa MNJIaHra JAPYroro 3amnpaBlliKa — C JIEBBIMH
MTYyIEpaMU.

Eciu B 06ake 5 ecTh TOIIMBO, a M TNPEACTOAMIETO TOJeTa €ro
3alpaBisATh HE HYXXHO, TO HEOOXOJAMMO IepekadyaTh OCTATOK TOIJHBa B
OCHOBHBIEC 0OaKH.

PykoBoacTBysich Tabnuieil 3ampaBKH, YCTAHOBHTHh MHACKCHI 3alpaBKH
MHAUKATOPOB TOILUIMBOMEpPAa HAa TO KOJHYECTBO TOIUIMBA, KOTOpPOE
HEOOXO0JAMMO 3alpaBUTh B OaKU.

Vcranosuth BEIKIO4Yatedb «IIUMTAHUWE» Ha muUTKEe B NOJO0XKEHHUE
«BKJI».

YcranoBute mnepeknrwouatenn «['JIABHBIE KPAHBI» B mnonoxeHue
«OTKPBITBI». IloracHyT KpacHbl€ JaMIbl 3aKPbBITOTO IMOJIOXEHHUS
TJIaBHBIX KPAaHOB M 3arOopsTCs JKEJITHIE JIAaMIBl OTKPBITOTO MOJOXEHUS.
Ycranosute nepeknwuarenn «KPAHDBI 3AIIPABKHM» 3anpaBiseMbIx
0akoB B mnouoxeHue «BKJI». 3aropsarcsa 3eineHble JaMIbl OTKPBITOTO
MOJIOKEHHU BHYTPUOAKOB KPAaHOB 3alpaBKU.

[Togate TONAUMBO M3 TOIMJIMBO3AMpPaBIIMKAa U KOHTPOJUPOBATH MPOIECC
3alpaBKH.

[Tocne oxkoHYaHUs 3ampaBKU HHAEKCHl 3alpaBKU BCEX HUHIUKATOPOB
TOMJUBOMEPOB HYXHO YCTAaHOBUTh Ha MAaKCHUMaJIbHbIE OTMETKHU IIKaJI,
4yTOOBl B MOJIETE€ B IMpollecce MeXKOaKOBOW NEpeKauykd HE MPOHU3OIIIO
NpeXJAEBPEMEHHOTO 3aKpbhITUS BHYTPUOAKOBBIX KpPaHOB 3alpaBKU—
NEPEKAYKH.

BBIKTHOUYNTE BBIKJOYATEJIU TJIaBHBIX KpaHOB 3allpaBKH, BBIKJIIOYHTD
IIUTaHUC IMMHUTKA, HO HC pPaHCC YCM 3aKPOKTCA TJaBHBIC KpaHbI H
3aropiaTCAa KpaCHBIC JIaMIIbl CUTHAJIHW3aIWHU UX 3aKPBITOI'O IIOJOXKCHHUA.

OTkayaTh TONJIMBO M3 INIJAHTOB, OTCOCAUHUTH IIJAHTHU, 3aKPBITh H
3aKOHTPUTH KPBIIIKU OOPTOBBIX MITYIEPOB 3aMPaBKHU, 3aKPBITh JIOYKH.

[lepexknroyarenp TONJIMBOMEPA Ha TMAaHEJUM TOMIUBHONU CHUCTEMBI
BEPHYTH B noyuoxenue «PACXO».

Yepes 15 MUH cAUTh OTCTOU U3 OAaKOB.

HpI/I HaJIWU4YHMHU B OTCTOC MCXAaHHUYCCKHX anMeceﬁ NJINn BOALBI TOIIIIMBO

Haago CJIHBATbh A0 HMCUC3HOBCHHA BOABI HIIN an/IMeceﬁ. B »stom ciaydac
54



Ka4€CTBO TOIIJIMBA IHIPOBECPACTCA INYTEM CJIHMBA €ro H3 BCCX 21 Touek
CJInBa OTCTOA.

3.6. ABapuiiHbIi CJIMB TOIIMBA

Hcnonp3yeTcss B ciiydae HEOOXOIMMOCTH JJII YMEHBIICHUS MOCATOYHON MAacChl
camoJiera.

TomauBoO clIMBaeTcs U3 BCex ceMH 0akoB camosera. M3 6akos 1, 2, 3, 4 Tommso
BBIKAYMBAETCSI HAacocaMW aBapuWHOTO ciMBa, M3 0Oaka 5 — [ABYMs HacocaMu
nepekadku, u3 0akoB 1A u 4A mepenuBaercs yepe3 KpaHbl nepenuBa B 6aku 1 u 4.
[TonHOCTBIO BCE TOIUIMBO CIHUTh HENb3sl, TaK KaK HACOChl aBapUMHOIO CIUBa
BBIKJTIOYAIOTCSI TIO CUTHAJIaM JJATYMKOB YPOBHSI TOILTMBA BO BPEMsI aBApUUHOTO CIIUBA
npu ocTaTke TormBa Ha camosiete (19 000+1000) «r.

[Ipu cnuBe TOIUVIMBO OT HACOCOB Y€pe3 KpaHbl aBAPUITHOIO CIIMBA MOCTYIAET B
MarucTpaJibHbI TpPyOOINpoBOa (CM. pHUC. 2), U3 KOTOPOro CIMBAETCA 4Yepe3 JBa
INIaBHBIX KpaHa, YCTAHOBJCHHBIX Ha KOHIAX' KpbUia, B arMmocdepy. Cucrema
ABIISIETCS OOIIEH A JIEBOTO M MPABOTO TOJYKPHUIBEB M TO3BOJISIET MPOU3BOIUTH
CIIMB TOIUIMBA 4Yepe3 OAWH TJaBHBIA KpaH B cCllydae OTKaza BTOpOro. Temm
aBapuitnoro cnuBa 2000 yi/mMuH yepe3 06a rnaBHbIX KpaHa u 1300 in/MuH yepe3 oauH
TJIaBHBIN KpaH aBapuifHOrO ciivBa. CIUB JOJKEH MPOU3BOAUTHCS OJHOBPEMEHHO M3
Bcex 0aKoB. ABTOHOMHBIN CJIMB pa3periaeTcs TOJIbKO /s 6aka 5.

praBHeHI/Ie BKJIFOYCHHUCM HACOCOB M KpPAaHOB aBapI/IfIHOFO CJIMBa, CUTI'HaJIM3allHs1
OTKPBITOI'O ITIOJIOKCHHA KpaHOB H pa6OTI>I HAaCOCOB OCYIICCTBJIAIOTCA € IMOMOIIBIO
IMaHEJIU TOIJIMBHOM CHCTCMBI, HAa KOTOpOﬁ HaxXO0OATCA BKIOYATCIIM KPAHOB 1 HACOCOB
U JJaMIIbl CUTHAJIM3alluH UX COCTOAHUS.

BrikiroueHre HacOCOB aBapUUHOTO CJIMBA TMPOW3BOIAUTCS WIW BPYYHYIO, WITU
aBTOMATHUYECKHU 0 CHTHAjJaM OT CHUTHAJIM3aTOPOB YPOBHS NP OCTATKE TOIUIMBA Ha
camosiere (19 000£HOOO) kr, nubO0 MO CUTHAJIAM OT CUTHAJIM3AaTOPOB JaBJICHUS
MCTB-0,3A, xoraa u3 0OCHOBHOM yacTu 0aka OyJeT OTKauyaHO BCE TOILIUBO.

3.7. CauB TOILIMBA HA 3eMJie

JInst cnuBa TOIIMBA HAa 3€MJIE B CHCTEME HMEETCS TSATh OOJBIIMX CIMBHBIX
KpaHOB, OTKPBIBAEMBIX BPYYHYIO: YETHIpE KpaHa CIpaBa Ha Ka)XJIOM JIBUTATENC U
oaWH Ha cOopHuKe Oaka 5. CnuB u3 sToro Oaka OyaeT uatu camorekoMm. CiauB u3
OCHOBHBIX 0aKOB MOET MPOUCXOAUTh WJIM CaMOTEKOM, WJIH C HUCHOJIb30BaHUEM
HAacOCOB TMojaKayku. [Ipu ciuBe M3 OCHOBHBIX 0aKOB JOJKHBI OBITH OTKPBITHI
MEPEKPHIBHOM KpaH TOTrO JABUTaTeNsl, HA KOTOPOM OTKPBIT KpaH ciuBa (puc. 2),
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COOTBCTCTBYIOIIMEC KpaHbl KOJBLHCBAHUA, C€CJIIM CIIHMB IIPOU3BOJUTCA M3 COCCIHHUX
OCHOBHBIX 0aKOB.

N3 6akoB 1A u 4A TomimBO OyAET CIUBATHCA, €CIM OTKPBITh KpPaHbI MEpenBa
ToruiiBa B 0aku | u 4. OcTaTku HECIUBIIETOCS TOIJIMBA MOKHO CIIMTh Yepe3 KpaHbl
CJIMBA OTCTOSI.

3.8. /IpeHaxk TONJIMBHBIX 0AKOB

I{peHam 0akoB npcaorBpamacT ITOBBIIICHUC OAaBJICHHUS B Oakax npu
3allpaBKC H O6p&30BaHI/Ie BaKyyMa IIpH BBIpa6OTKe TOIlJIKBAa, CO34aCT B
IMOJIETE MOJIe3HOE HEeOOIbII0Ee H30BITOYHOEC JaBJICHHUC B Oakax.

JIpeHaxk OCyIIeCTBJIAETCS UYepe3 ApPEeHaXxHble OaKH, pacloJIoOKEHHbIE Ha
Ka)XJIOM TOJYKpBIJIE, W BBINOJHEH pa3JelibHO JJsi MpPaBOro M JIEBOTO
NOoNyKpblIbeB. bak 5 cBs3aH JIpeHa)XHbBIMH TpyOompoBoJaMu C 00OUMHU
npeHaxHbIMU OakamMu. OT KaXJOro JIpeHa)XxHOTo ©Oaka dYepe3 Oaku
COOTBETCTBYIOIIETO MOJYKpbIJa MNPOTSIHYTHl ABE ApeHaxHbie TpyObl. OT
HUX B KaxJaom Oake HMEITCS JBa JApeHaxHbIX oTBojga. llepeanuii
IpEHaXHBIM OTBOJI BBHIBEJECH B MEPEIHIOI BEPXHIO 4YacTh Oaka, 3aJHUU
— B BEpPXHIOI YacTh BOJU3W 3aJHETO JIOHXEPOHA M OKaHYUBAETCH
MOIJIaBKOBBIM KJamaHOM. B ropu3oHTalbHOM MOJETE OTKPHIT NMEpeaHUN
IpeHaXXHbI O0TBOA. [IpU CHUIKEHUU U IBOJIONUAX CaMoOJieTa, KOrjga KOHEeI]
TpyObl TMepeaHEero JIpeHaXHOro OTBOJA MOJXKET OKa3aThCs B TOIJHBE,
IpPEHaX OCYIIECTBIAETCS Yepe3 BTOPOM JAPEHAXHBIK OTBOJA. TOMIHWBO,
KOTOPOE MOXET MOomacTh U3 0AKOB B JAPEHAXHBIA OakK, BHITEKAET U3 HETO
camoTekoM B Oak 1 (4) mo TpyOGompoBoaaM ¢ OOpaTHBIMHU KJalaHaMHU.
JpeHaXHbII Oaxk coeauHeH  TpyOou c BO3/1YX03a00pHUKOM,
pacmoJIO)KeHHBIM Ha HHWXHEW moBepXHOCTH Kpbuia. Ha »31oit TpyOe
YCTaHOBJICHBI YEeThIpE BaKyyMHBIX KyiamaHa Ha 1,96 kIla (0,02 krc/cm2) u
JBa MpeIoXpaHUTEeNbHBIX Knamana Ha 19,6 xlla (0,2 krc/cm2). O OynyT
COeAUHATHL Oaku ¢ armochepod B ciaydae oOMep3aHUS U 3aKyHOPKHU
BO37yX03a00pHHUKA.

3.9. llopsiaok BoIPadOTKHU TONMJIUBA U3 0AKOB

[IpuHATHIA TOPSTOK BHIPAOOTKU TOMIMBA O0OECMEYMBAET COXPAHCHUE
HEHTPOBKMA CaMoOJI€Ta B IOJIETE B MNpeAesiaXx JAONYCKOB M JOCTUTAETCH
aBTOMaTHUYeCKH 0e3 BMelaTelbCTBA dKHUIAXKA.

[Ipocnenum, kak OyaeT BbIpabaThIBATHCS TOMIMBO M3 0aKOB MpH
BBIIIOJIHEHUH CIEAYIOIUX yCIOBUM:
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caMoOJIET 3ampaBjeH MOJHOCThIO, U B Oakax HaxoauTtcsa 114 480 i;

pacxoJ TOIUIMBA JABHratelsMu cocTtaBiaser 11520 «kr/g, oaun
nBurartenab pacxoayet 2880 kr/uq;

miIoTHOCTH TonauBa 0,8 kr/m;
MexOaKkoBas MepeKadyKka dKUIaXeM He MPOU3BOTUTCH.

Tonnuso u3 6aka 5 BeipabateiBaeTcsa co ckopocThio 12 000 /a4 (3000
a/9 B KaXAblH OCHOBHOW ©Oak) B TeueHme 3,5 1, moka Oak 5 He
OMOPOKHUTCA.

OaHoBpeMEeHHO B HEOOJBIIOM KOJHUYECTBE PacXOAyeTcCs TOIJIHMBO W3
OCHOBHBIX 0akKoB. DTOT pacxXxojJ MOKPbIBAET pPa3HUIy MEXAY YacCOBBIM
pacxoaoM aABurarteieM TomiauBa 2880 Kr/d W YacoBBIM NPUXOJIOM
nmogasaeMoro u3 6axka 5 tomausa — 2400 xr/4. Pasuuna cocrasiser 480
Kr/d.

[Tocne okoHUaHUS MEepeKauYKH TOIJIMBA U3 O0aka 5 HayHeTCs BhIpaboTka
TOMJWBA U3 OCHOBHOM wacTtu O6akoB 1, 2, 3, 4 co ckopocThio 2880 kr/u B
TeueHne 3 94 43 MmuH B 6akax 2 m 3 u 1 u 54 mun B Oakax 1 u 4.

Kornma u3 ocHoBHOW yacTu 0OakoB BC€ TOMIMBO OyJaeT BBIKAYaHO,
HaYHETCS BhIpabOTKA TOIIMBA M3 MPEAPAcCXOIHBIX CeKIui 6akoB 1, 2, 3,
4. 3amaca ToOmJWBa B MPeJPacXOJAHBIX CeKIUAX 0akoB 2 u 3 xBaTuT Ha 1 4
02 muH paboTsl nBUrarensd, a B 6akax 1 u4 — na [ 4 paboThl.

Korna B mpenpacxoanbix ceknusix 6axkoB I m 4 octanercs mo 3500 n
(aTO cayuutrcs uepe3 1,5 MuH mocie Haudajna BBIpaOOTKHM U3 HHUX),
OTKpPOIOTCS MOIJIABKOBBIE KjJamaHbl CTpyWHbIX HacocoB CH-13 wu
HauyHeTCcs Mepekayka ToniauBa u3 OakoB 1A m 4A B Oaku 1 u 4 co
CKOpPOCThIO, oOOecnevyuBarwiel mnmoaaep)kaHhue TMOCTOSHHOTO YpPOBHS
TOTJIMBA B MPEAPACXOHBIX CEKIMIAX, TAaK KaK CKopocTh oTkauku CH-13,
paBHas 6300 n/4, mpeBBIIIIAET CKOPOCTH pacxoja TOIJIHUBA JBUTATEIEM.
[luTanue ngBuUTraTens TOMIMBOM, MoaaBaeMbiM u3 Oaxka 1A (4A), Oynmer
MPOUCXOIUTHh B TeueHHUe 57 MuH, moka 6ak 1A (4A) HE OTOPOKHUTCH.

[Tocne monaHO# BHIPAOOTKM TOMIAMBA U3 TMPEAPACXOJHBIX CEKIUH
HaYHETCS BhIpabOTKa TOTJIMBA M3 PACXOJTHBIX CEKIMM cHaudasia B Oakax 1
u 4, a 3areM B Oakax 2 u 3. TonnuBa B 3TUX CEKUHUAX XBATHUT JHIIb Ha
8—9 MuH paboThl ABUTATEIICH.
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[Ipu HenmonHOM 3ampaBKe CaMOJIETA TOMIMBOM YaCTh MPOILECCOB MOXKET
oTmacThb, HaIpuMep, IMepekadka TomauBa wu3 Oaka 5. OcTanbHbIE
npoIecch OyAyT NPOXOAUTH B TOM K€ MOPSIKE.

Bo3moorcnure Heucnpasenocmu MONTUBHOU CUCM eMbl

Ha nmonwo  rtomnuBHOM  cuctembl npuxoautcs 3,4 %  Bcex
HeucnpaBHocTe. TomnauBHAasS cucTeMa NOCTpOoeHAa Mo TUOKOM cxeme,
NOMyCKaloel MNpuUMEeHEHHE pa3JIUYHBIX BapHaHTOB TapUPOBAHHUS
oTka30B. I[lo3ToMy mpu BO3HUKHOBEHHHM OTKa3za Kakoro-jiubo arperara,
yale BCEro TOMIMBOMEpA UJIMU KpaHa, OOpPTUHKEHEP BCETJla MOXKET HAUTH
BBIXOJ U3 CUTYyalluU, CIOXKHUBIIEHCS MOCIe OTKa3a.

Jlerko mapupyroTCcs OTKa3bl B CHCTEMax, '€ arperatsl O1yOJIUpPOBaHBI:
HEUCIpaBHBIM  arperat BBIKJIOYaeTcs, ocTaercia paboTaTh BTOPOU
arperat. [[y0iepbsl UMEIOT HacOoChl NOJAKAYKH, HACOCHl NepeKkadyku Oaka 3,
rjIaBHbIC aBapUUWHBIE KPaHBI.

He mmeeT ny0iepoB, KpoMe TJIaBHBIX KPaHOB, HEYAaCTO HCIOJb3yeMas
cucteMma aBapuitHoro cinuBa. I[loaTomy mpu oTkaze aubo Hacoca, JIUOO
BHYTpUOAKOBOTO KpaHa aBapuUMHOTO ciuBa, JuU0O KpaHa MepeauBa M3
6aka 1A (4A) B 6ak 1 (4) mpuumercs aBapuWHBIA CIUB MPEKPATUTh U
BeIpabaThiBaTh TOIJIMBO JIBUTATENSIMU. ABTOHOMHBIM CJIUB JOIMYyCKAaeTCs
TOJILKO HJIs1 Oaka 5.

Jlaxxe mnpu OJHOBPEMEHHOM BO3HUKHOBEHHMHU JBYX OTKa30B OynaeT
co3JaBaThcsl AajeKko He O0e3BbIXOJHas curyanus. Hanpumep, npu oTkasze
ABYX HAacCOCOB MOJKAa4YKH B OJHOM Oake M OJHOBPEMEHHOM HEOTKPBITUU
KpaHa MepeKayku coceJHero 0aka, B KOTOPBIA LenecooOpa3zHo ObIIO Obl
nepeKkaynBaTh TOMJIMBO, MOXKHO MEPUOJUUYECKH MEPEKadYnBaTh TOTJIUBO B
0aku Jpyroro MONYKpblJIA, M dYepe3 KpaHbl KOJbLEBAHUS IMOJaBaTh
TOIJIMBO U3 TpeX 0aKOB K YETHIPEM JBUTATEISIM.

4. OcHoBHBIE PadoOTHI MO TeXHUUYEeCKOMY oOcayxkuBaunui (TO)
TOMJHUBHOMH CHCTEMBI
4.1. llpeanonérHast NOATOTOBKA TONJMBHOM CHMCTEMBI

[MpennosieTHas MOArOTOBKA TOIJIMBHOM CUCTEMBbI BKJIKYAET MPOBEPKY
KOJMYECTBA 3alpaBICHHOTO TOMJIHBA, MPOBEPKY HCXOTHOTO COCTOSHHS
arperaTtoB TOIMJHUBHOW CUCTEMBI, IPOBEPKY PabOTOCHOCOOHOCTU KPAaHOB,
HAaCOCOB, TOTJIHUBOMEDpA.
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KonuuectBo 3alIpaBJICHHOIO TOIMIIKWBAa ONPCACIACTCA IO YKAa3aTCIdM Ha
IMUTKC 3aIllIpaBKHU, TaK KaK B CTOAHOYHOM ITIOJIOJKCHHHN CaMOJICTAa OHH OAI0T
0oJiee TOYHBIC IMOKa3aHHuA, 4YCM YKa3aTCJIHU B KabuHe. HOI‘pGI_HHOCTI/I
YKa3aTeHeﬁ Ha MATKEC 3allpaBKU COCTABJIAIT!

ykazatened 0akoB 1A uw 4A................cciiiiiiiiine .. 2300 KT
ykazatened O0akoB 2 HM 3..........iiiiiiiiiiiiiiiiinn.......=2800 KT}
ykazatened 6akoB 1 w 4................iiiiiiiiiinee.. . E2550 kT
YKA3aTEMS 0AKa S...oviiiiiiiiiieiiiiiieniee i eeeeeeeneneene.. . 21700 K'T.

MakcuManpHasi MNOTPEHIHOCTh IOKa3aHUM yKaszaTelied CYMMAapHOTO
KoJm4yecTBa TonauBa coctaBaseT £5500 kr.

Ha mwuTke 3anmpaBKuM pPEKOMEHIYETCS MPOBEPUTh, YCTAHOBIICHBI JIU
TEXHUKAMHU HHJICKChl 3alpaBKW Ha MAKCHUMAaJbHbIE OTMETKM IIKaJl U BCE
IY TEepeKarYaTean ycTaHoBieHbl B mojoxeHnue «BBIKIIFO-HEHO». He
OyneT JAUIMIHUM YOEIUThCs, YTO BCE BHYTPUOAKOBBIE KpaHbl 3alpaBKu
3aKPBITHI, JJIsI YE€r0 HAa HECKOJbKO CEKYHJ HaJI0 BKJIKYUTh IUTAHUE
I[MTKa U MNPOBEPUThb, YTO BCE KEJITHIE JaMIbl 3aKPBITOTO TMOJOXECHHUS
KPaHOB 3aropejuch.

B kaOune mnpoBepsAOT, HAXOATCS JH B HCXOJAHOM IOJIOKEHUU
cornacHo paza. 8.20 PJID—86 opranbl yHOpaBiI€HUS TOMIUBHOMU
cuctemoil. HemocpeacTBeHHO mepen MoJeTOM OOPTUHXKEHEpP MHpPOBEpSET
paboTOCMOCOOHOCT,  arperaToB  TOIJIMBHOW  CHCTEMBI, JJig  4YEro
OTKPBIBAET M 3aKpbIBAET BCE KPAaHbl aBAPUMHOTO ClMBa, KpaHbl EepenBa,
KpaHbl KOJbII€BaHUS, KPATKOBPEMEHHO BKJIOYAae€T HACOChl aBaApUHUHOTO
cClIMBa M Hacochl 0aka 5, a TakXe NpOBepAET HU3MEPHUTEIbHYIO 4YacTh
TOMJIMBOMEpA, Kak U3J10keHo B paszn. 8§.20.2 PJID—86.

Ecau B 6akax HeT TOIIJIMBA, TO TOIIJIMBHBIC HACOCHI BKJIIOYAaTbh HCJIb34,
YTOOBI HE BBIBE3TH UX M3 CTpoO4.

4.2. OcHoBHbIe padoThl M0 TO TOMJIUBHON CHCTEMBI

[Ipu TexHu4yeckoM OOCHYXHMBAHUU TOIMJIMBHOW CHCTEMBI CaMoOJieTa
HEOoOX0oauMO 0co00 coOnoaaTh yKa3aHHUs MO TEXHUKE O0€30MacHOCTH.
PabGoThl mo 3aMeHe arperartos, TpyOONpOBOJOB W JApyrue pabdoTH,
CBSI3aHHBIE C BO3MOJXXHOCTHIO OTKPBITOW TEYW TOIJIHWBA, HEOOXOJUMO
BBIMIOJIHATH MPU 00ECTOYECHHOW 3AJIEKTpoceTu camoiera. He momyckaercs
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nmomagaHHuEC TOIIJINBA B QICKTPONIPOBOAKY )41 arperarTbl
3JICKTpOO60py,Z[OBaHI/IH CaMoOJICTa.

PaGoTHl B TOMIMBHEBIX KECCOH-0aKax HaJI0 IMPOBOOHUTHb B CIICHOOCIKIAC, B
MaCKC€ HJIH IMNIPpOTHUBOIa3c¢c B IIPUCYTCTBHUHU CBA3HOI'O MHJIA Ha6JII-0I[eHI/IH.
Cneuoz[excz[a JOJIJKHA OBITH U3 XJIOH‘{aTO6YMa)KHOI?I TKaHHU C 3aCTCXKKaMH
HJIN MOJIHUSAMH, HC JAIOIMIUMHU UCKPCHUS.

Jlns npenoTBpallleHUus MoKapa IpHu 3alpaBKe HAaJA0 HAJAEKHO 3a3eMIIAThH
CaMoOJIET, 3alpaBOYHbIC IIJAHTM W TOMJIUBO3aNpaBIUK. MCTOYHHKOM
nmoxxapa  MOTYT OBITb  pa3psAiabl  CTATUYECKOTO0  3JIEKTPHUYECTBA,
BO3HHMKAIONIIETO NPHU NPOKayKe OOJIbIION Macchl TOMJIMBA, @ TAKKE UCKPHI,
MOSIBIASIONIENCS B pE3yJbTaTe yAapOB METAJIUUYECKUX NPEIMETOB APYT O

apyra.

OCHOBHBIMU pabOTaMU MO TEXHHUYECKOMY OOCIY>XHBAaHUIO TOMJIMBHOMU
CUCTEMBI SIBJISIOTCSH:

NpOBEpPKa COCTOSIHUS TPYOONMPOBOJOB U arperaToB CUCTEMBI;

npoBepka pabOThl HACOCOB; MPOBEPKA FEPMETUUYHOCTH CUCTEMBI;

onpezaereHue paboTocnocoOHOCTH arperaToB CUCTEMBI MOAa4YHU

NPOTUBOOOIEIEHUTEIbHOU KUIKOCTH.

HpI/I HaJIWn4YUun TCUYHU I10 COCANHCHUAM 3aMCHAIOT B HHUX
YIOJIOTHUTCIBbHBIC KOJIbIA. I[eTaJ'II/I, HMCHOIIMEC Ha YIJIOTHHUTCIbHBIX
IMOBCPXHOCTAX 3a6OI/IHBI, mapanmuHbl U 3aAWpPbl, HC IMOOJCKAT YCTAHOBKC
Ha CaMOIJICT.

I[Ipy ocMoTpe TpyOONMPOBOMOB, arperaToB TOIMJHUBHOWH CHCTEMBI
HEoOX0oauMO yOEIUThCA B OTCYTCTBUM TE€4YM, MOJATEKOB, TPEIMIUH, 3a00UH,
ociabieHuil 6onrap KpemnjeHUS U HapYIIEHUS KOHTPOBKHU.

I[Ipun mpoBempeHun paboT HEOOXOAUMO CIEIUTH, YTOOBI B KECCOH-0aKH,
TpyOOTpPOBOJABl M arperaThl HE MoOMajalu MOCTOPOHHUE MPEAMETHI, BOJA,
CHEr, Tps3b.

3anpaBka caMmoJieTa TOMNJUBOM OCYUIECTBJISIETCS B COOTBETCTBUHU C
3aganueM Ha noiaeTr. OCHOBHBIM TONJMBOM JJS JABHUTAaTEJIell caMolieTa H
nsuratenss BCY saBasiercs kepocun mapok T-I, TC—I, PT, TC-6 u cmecu
yKa3aHHBIX Mapok. B ciiydae OoTCyTCTBUS XUAKOCTHU HJIM HEUCIPABHOCTH

60



cucTeMbl mogauu xkKuakoctu "NU" HeoOXoAMMO AO00ABUTH ATy XKHUAKOCTH B
KOJIUYECTBE, ONpeeasIeMOM CIEeIHaTbHON HHCTPYKIIUCH.

5. Bonpochl 151 CaMOCTOSAATEJbHOM NPOPAOOTKH

1. Ha3zunauenue CUCTEMBEI NUTAaHUA TOIJINBOM OCHOBHBIX
JIBUTaTENEe U

nsuratensa BCYVY.

2. Kakne mapku TomjimBa NPUMEHSAIOTCSA B TOMJIUBHBIX cUCTEMAX?
3. Ha3znauenue cucteMsl ApeHaka TONJIUBHBIX 0aKOB.

4. Ha3zHauyenue cuctemMsl nepeKkadykyu TOMJINBA.

5. CnocoObl 3aIpaBKU TONJIUBOM.

6. [IpeumymecTBa 3anpaBKyu  TOIJIMBOM IOJ JTAaBJIEHUEM.

7.Cr1oco0O5BlI ciIMBa TOIJIHMBA.

8. PaboTa TONIUBHOU CHUCTEMEI.

9. Haznauenue u paboTa CHCTEMBI MOJaUYd TPOTUBOOOICICHUTEIBHOM
JKHUIKOCTH.

10.XapakTepHble OTKa3bl M TMOBPEXKACHUS TONJIUBHOM CHUCTEMBI.
11.0cHoBHBIE PabOTHl MO TEXHHUUYECKOMY OOCIYXHMBAHUIO TOIJIHUBHOMU

cucTeMa.
Jluteparypa
1. CmupaoB H.H. TexHuueckas »KcmiyaTalusi JieTaTEJbHBIX
annapatoB. M.: MI'TY T'A, 1994.
2. Axosner I0.A. Camonér MHNn-86. KoHcTpykuua wu nérHad

skcmiyatanus. Yuebnoe nocodbue. M.: Bo3aymuslil Tpancnoprt, 1992.

3. CvmupnoB H.H., Kopusax I'.H., Ypunosckuii b./[. BBenenue B
CHEUUAJBbHOCTh. TexXxHHUecKas OHKCIUIyaTauus caMoJETOB W JBUTaTeJEei.
Y.2. Yyebuoe nmocodbue. M.: MI'TVY T'A, 1992.

4. Mamomun O.®. OcoO0eHHOCTH KOHCTPYKIHUU U TEXHHUUYECKOMU
sKcmiyatanuu maccu camonéra Ty-154. Meroanyeckue yKa3aHUS MO
NpOBEJEHUIO TMpaKTUUYEeCKUX pabor mo aucuuniuHe «BBenenue B
cunenuaiabHOCTE». M.: MI'TY T'A, 1996.
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5. Crenanoe C.B. TonmuBuas cuctema camonéra Ty-154.
Texnuueckoe oOcnykuBaHHe. MeTOoIMYECKHUE YKazaHUS MO MPOBEIECHHUIO
npakTudeckux pabot mo kypcy «BBenenue B cnenuanbHocTh». M.: MI'TY
I'A, 1996.

6. Kopusak I'.H. T'mapaBiuueckass cucrtema camonéra Ty-154.
MeToanueckne yKa3aHWUS MO MPOBEACHHIO MPAKTHYECKHX paboT Mo Kypcy
«BBenenue B cnenuainbHocThy. M.: MI'TY T'A, 1994.

IpakTnyeckas 3auaTus Ne 3

«Oco0eHHOCTH KOHCTPYKIIMH H TEXHHYECKOH IKCILIyaTallMd THIPOCUCTEMBI
caMmoJieTa»

Hcrounuk : Www.storage.mstuca.ru/
1.esan padoThI
3akperuieHue CclIylaTeseM 3HaHU 0 TeMaM MTporpamMMbl JIEKIIMOHHOTO Kypca,
MOCBAILIEHHON U3y4YeHHIO ()YHKIMOHAIBHBIX CUCTEM JIETATENbHBIX anmapaToB (JIA).
2.Conep:xanue 3aHATUSA
2.1 KoHTpoab TOTOBHOCTH CiIylIaTeNIeH K 3aHATHIO.
2.2 Haznauenue u oOmIas XapaKTEPUCTUKA CUCTEM.
2.3 H3yyeHue KOHCTPYKIMU OCHOBHBIX arperatoB rMAPOCUCTEMBI.
2.4 WNzyudenue pabOThI THAPOCUCTEMBI.
2.5 XapakTepHsble OTKa3bl U MTOBPEKIAEHNE TUAPOCUCTEMBI.
2.6 OcHOBHBIE PaOOTHI IO TEXHUYECKOMY OOCTYKUBAHUIO CUCTEMBI.
2.7 CamocrosTenbHasi padoTa CTyJIEHTOB CO CXEMOM THPOCUCTEMBI.
3.I'uapocucrema camoJjieTa

B kauecTtBe 00BbEKTa ISl O3HAKOMIIEHHS C THAPOCUCTEMON caMmojieTa BhIOEpeM
TUAPABIMYECKYIO cHUCTeMy camodiera Mn-86, KOTOpas BBINOJHAET OAHY U3
BaXHEHUIMX (PYHKITHIT: oOecrieueHue YHEPTUeH psijia arperaToB caMmoJieTa.

3.1 O0mme cBeIeHUsI 1 OCHOBHBbIE XaPAKTEPUCTUKHN T'MIPOCHUCTEMbI

FI/II[paBJII/IIIGECKaH CucrteMa COCTOUT H3 YCTBIPCX IMOJHOCTHBIO HC3aBHCHUMBIX
cucteMm. B kadectBe paGoqeﬁ KUAKOCTU TIPHUMCHACTCSA B3pBIBOHO}I(ap06630HaCHa$I
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xuakocts HIK-4 - cunTeTMueckas >KMIKOCTb Ha OCHOBE (ochOpOopraHuyecKoro
a¢upa C 3aryCTUTEIEM — OPTaHUYECKUM MOJIUMEPOM CO CHEIUATIBHON MPUCATKOM.

KunkocTe arpeccuBHa K pe3MHOBBIM MPOKJIAIKAM M IIUIAHTaM, U3TOTOBJIEHHBIM
U3 pe3uHbl, cTokon kK AMI-10, 1 3a HECKOJIBLKO 4YacoB uX paszbeaact. [loaTomy B
TUAPOCUCTEME MOKHO HCHOJIb30BAaTh TOJBKO arperarbl ¢ PE3WHOBBIMH JIETAISIMU,
croiikumu k HIK-4 (oHu oTMeueHbl Oenoil TOUKOM). DTH arperatbl HUMEIOT
CIICLIMAJIBHYI0 MAPKHAPOBKY.

Kungkocts simoBuTa W TpeOyeT TMpU  OKCIUTyaTalldd TMPUHATUS — MeEp
MIPENOCTOPOKHOCTH. SITOBUTHI KaK €€ mapsl, TaK U caMa XKUIKOCTh. 1Ipu nonaganue
KUJIKOCTH Ha KOXY HAJI0 HEMEJJIEHHO IPOMBITh 3TO MECTO TEIUIOW BOJOM C MBLIOM,
IIpU MOMNaJaHuE B TJla3a — MPOMBITh UX TEIUION BOJOM M OOpAaTUTHCS K OKYJIUCTY.
[IponuTyto KUAKOCTh HAJIO 3aChIaTh OMUJIKAMHU M yOpaTh COBKOM B CIICIIMAIIBHYIO
€MKOCTb. JKHJIKOCTb, MOMNABIIYI0 Ha NOBEPXHOCTh CaMOJETa, HAJAO0 YAAIUTh YHCTON
BETOLLIBIO U OOJIMTOE MECTO MPOMBITH TEIION BOJOW. JlenaTh 3T0 Hago OBICTPO, Tak
kak HIK-4 oueHb 3HEpruyHO pa3zbeaacT JaKOKPACOYHBIE TOKPBITHSI.

3amenurenem HIK-4 moxer ciyxuth *kuakocth «Ckaitapomi-500B». Otu
AKUJKOCTH MOKHO CMEIINBATh.

OCHOBHBIE XapaKTEPUCTUKU TUAPOCUCTEMBI MPEICTABICHBI B Ta0. 1.

Tabmumna 1.

XapakTepucTrka IlepBas, BTOpas, TpETHA,
YeTBEpPTast THIPOCUCTEMBI
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Pa6ouee nasnenne, MIla (krc/cm?)

PaGouas Temneparypa xugkoctu °C

MakcuMaibHOE JlaBJICHHUE,
OTpaHUYMBAEMOE
MPEJOXPAHUTEIIBHBIMA  KJIallaHAMU,
MITa(krc/cm?)

HauanpHoe  nmaBneHue asora B

rugpoakkymynsaropax npu 20 °C
MIla (krc/cm?)

PabGouee JTaBJICHUE

HaJlyBa
runpobakos, klla (krc/cm?)

KomuuectBo HIK-4 monnoe, 1

Mun. yposernb HI'K-4 B rumpo0ake,
hi§

Makc. ypoBenp HIK-4 B runpo0bake,
hi§

Hopmaneubiii  ypoBenb HIK-4 B
ruapoodake, Ji

[Ipon3BOANTENBHOCTS,  THAPOHACOCA
HIT108 Ha HOMUHAIBLHOM pEXUME
paboOTHI IBHTATEIIS, JI/MUH

[Ipon3BoaUTENBHOCTh  THAPOHACOCA
HIT109 Ttyp6GoHacocHON YCTaHOBKH,
JI/MUH
IIpon3BOAUTENBHOCTD HaCOCHOU
CTaHUUHU TPEThEH TUIPOCHCTEMBI,
J/MUH

20,6 (210). HomyckaroTcsi 3a0poChl
mo 22,6 (230). PaboTrocnocoOHOCTH

arperaroB COXpaHsieTcs npu

naBiieHMM B Tmpedenax 18,6...22,6
(190...230).

Ho 80

23,5 (240)

9,8 (100)

10,8...21,6 (1,1...2,2)

ITo 90 B kaxmoii cucreme, Bcero 360

2+/-1

27+/-1

14+/-1

He menee 92

He menee §
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Pacxon Bo3myxa Ha TypOOHACOCHYIO 0,4...0,5
YCTaHOBKY, KI/C

3.2 OyHKIMOHAIbHOE O0ecnevyeHne UCTOYHUKAMHU JAaBJIEHUSI CHCTEM CaMoJIeTa
Kaxnass w3 yeTblpex HE3aBUCHMBIX CHCTEM THJPABIMYECKOTO BO3JCUCTBUS B
CUCTEME yMpaBJeHUs MpHU3BaHa HE TOJbKO oO0ecneurBaTh TY WIA HWHYIO
(GYHKUMOHAIBHYIO CHUCTEMY CaMoJieTa, HO M SBISETCA PE3EPBHOM CHUCTEMOM
TUAPONUTAHUS JPYTUX CUCTEM B Cllydae OTKasza B padore.

JletHeMy cocTaBy HEOOXOAMMO TIOMHHTH paclpelelieHne MoTpeOuTeneld 1o
THAPOCUCTEMAM, YTOOBI B ClIydae OTKa3a KaKOH-THOO THIPOCHCTEMBI 3HATh, KAaKHE
arperatbl CHHU3SIT CBOIO CKOpPOCTh paboThl. Pacnpenenenue mnoTpeduTesneit 1o
TUAPOCUCTEMAM TIPEICTABICHO B TA0I. 2.

TabOmuma 2
ITepBas Bropas Tperps Yersepras
TUAPOCUCTEMA TUAPOCUCTEMA TUApPOCUCTEMA TUAPOCUCTEMA
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Brimyck u
yOopka
3aKpPBLIKOB u
IPEAKPBUIKOB
Yo6opka u
BBIITYCK  JIEBOM
OIIOPBI
Crabunuzarop,
JIEBBIM  HIWKHUU
MIPUBO/T

PB, BHECIIIHHE

JeBas W IpaBas
CEKIIMH

PAT72
KpeHa

Kypca,

DJIepOH JIeBBII

PH,
CEKLIUA

HUOKHAA

TopMmo3za
MEPEHUX KOJIEC
JEBOW W TIPaBOM

onop
Crabunusarop,
JIEBBIM  BEPXHUU
MIPUBO/T

PB, BHyTpeHHUE
JIEBbIE U TIpPaBbIE
CEKIUU

PA72 Kypca,
KpeHa

DJIepOH  JIEBBIH,

AJIEPOH IIPaABbIN

PH,
HVDKHSIS CEKIUs

BEPXHAA U

JeBast
No2,

I'TIC,
CEKIUA

TopMmo3sa BCEX
KOJIEC ~ CpeIHEW
OTIOPBI

Brimyck u yoopka
3aKpPBLIKOB U
MPEIKPHLUIKOB

Y6opka U BBITYCK
CpenHen u
TIEPETHEN OTIOP

Crabunmsarop,
JIEBBIM  BEPXHUU
MIPUBO/T

PB, JIeBas
BHEIIHSS, TpaBas
BHYTPEHHSIS
CEKIUU

PA72 Kypca,
KpeHa

DJIepoH  JIEBBIH,

AJIEPOH IIPABbIN

PH,
HVDKHSIS CEKIUs

BEPXHAS W

I'TIC, JieBas
CEKIIUI Nel,
mpaBasi  CEKIHUs

TopMo3a 3amHUX
KOJIEC JIEBOU H

IIPaBOX OIOP

Yo6opka u
BBIIIYCK  IIPaBOU
OTIOpBI
Crabunmsarop,

IIPaBbId HVDKHUAU
IIPUBOJ

PB
BHYTPEHHSIA,

5 JICBas
ImpaBasd BHCHIHAA
CCKIIMH

PA72
KpeHa

Kypca,

DIepoH npaBbIil

PH, BEPXHSA
CEKLIHS
I'TIC, npaBas
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I'acurenu

MIOTbEMHOM CHIIBI
(I'TIC),  mpaBas
CEKILIMS No3,
neBas cexums No4

TopMo3HbIE
IIUTKH
BHYTPECHHHUE

BcnomorarenbHbl
i mpuox PI169

Jloxarue npaBou
CTOMKHM Ha 3aMOK
BBIIYIIEHHOT'O
MOJIOKEHUS TIPU
aBapUMHOM
BBIITYCKE IIACCU

paBast
No2

CEKLUA

BcnomorarenbHbl
i mpuBoj PII69

IToBopoTr  Kozec
IIEPEIHEN ONIOPBI

CTEKIIO0YHUCTUTE
JIb JIEBBINA

BcnomorarenbHbl
i mpuBo PI169

IloBopoT  KoOMEC

IIEPEIHEN ONIOPBI

CTEeKI00UYNCTUTE
JIb TIPaBbIN

OTtkpblITHE 151
3aKpBITHE
BXO/JIHBIX u
IPY30BbIX
IIBEpeH,  IBEPHU
KYXHU ;

CEKIIUI Ne4,
seBast cexusa Ne3

TopmosHbie
IIUTKHU BHEIIHUE

BcriomorarensHbI
1 npusoy PI169

JloxkaTtne J1eBOM
CTOMKH Ha 3aMOK
BBINYIIEHHOTO
MOJIOKEHUSI TIPU
aBapUMHOM
BBIITYCKE I1aCCH
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TOPMOKEHUE
KOJIEC ~ CpeIHEW
OMoOpHkI (Ha JTUHUU
HarHeTaHus
HACOCHOM
CTaHIINH )

3.3 AI‘peI‘aTLI H UCTOYHUKHU JABJICHUA THAPOCUCTEMBI

Cern UCTOYHHMKOB JaBJEHUS MEPBOW, BTOPOH, YETBEPTOM THJIPOCHCTEM
OJHOTHIIHBI, B CETU TPETHEN THUAPOCUCTEMBI JONOJHUTEIBHO YCTAHOBJIEHA HACOCHAS
CTaHLIMS.

HcTtounukamu JaBJICHUSA B K&)I(I[Oﬁ THAPOCUCTEME ABJIATOTCA:

JIBa mmyn>xepHbix Hacoca HII-108 nepemennoi nponsBoautenbHocTi. O0a Hacoca
YCTAHOBJICHBI ~Ha  JBUrareiie, MpuUYeM BEpXHMM  uumciaures  1mox  Nel.
[Ipon3BOANTENBHOCT HACOCA U3MEHSIETCS B 3aBUCMMOCTH OT JABJICHUS B CHCTEME.
Jo nasnenus 190 krc/cm? (18,6 MIla) ona MakcuManbHa. IIpy GosbleM JaBIeHUH
POU3BOJIUTEIIFHOCTh HAUYMHAET YMEHbIIAThCSA, U mpu aAaBiaeHun 20,6 Mlla (210
Krc/CM?)  Hacoc  MEPEXOAUT  HAa  MAKCHMMAIbHYI)  HPOM3BOAUTEIBHOCT,
o0OecrieuMBaoIIyl0 TOJBKO CMa3Ky U OxJaxiaeHue Hacoca. Hacoc umeer
ANIEKTPOMATHUTHBIN KJIallaH, KOTOPBIM NpH BKIIOYEHUH TMOAAET KHUAKOCTh B
MOPILIHEBYI0 KaMepy HaKJIOHHOW mmaiObl. IIpon3BOAUTENBHOCTh CHUXKAETCS M0
MUHHUMAJIBHOM, TO €CTh HAcOC BBIKJIIOYAeTCs M3 paOoThl. BbIKIIIOUAaTENM HACOCOB
pacrnoJiararoTcs Ha NaHEIW T'MAPOCUCTEMBI MOJ KOJIIaYyKaMH. BBIKItOYaTh HacoCH
HaJ0 NpU pasrepMeTu3allid TuapocucTteMbl. B HOpmanbHOM mojsete oba Hacoca
JOJKHBI ObITh BKJIFOUEHBI IIOCTOSIHHO.

Typb6onacocnas ycranoBka THY-86, cocrosias u3 mrynxxepHoro Hacoca HII-109
MIOCTOSIHHOM ~ MPOMU3BOJMUTEIBHOCTH, MPUBOAUTCS BO BpalllEHHE BO3MYIIHOU
TypOunoii. TypOuna mnuTaeTcss CKaTbIM BO3AyXOM, TOCTYNAIOIIUM W3 JIMHUU
KOJIBLIEBAHUS CUCTEMbl KOHJAMIIMOHUPOBaHUSA U oTOupaembiM uiu oT BCY, wim ot
moboro pabotaromiero jasuraresisa. TypOOHAacoCHass yCTaHOBKA YCTAHOBJIEHA Ha
JBUTATENIC U TMO3BOJISIET MUTATh TUJIPOCUCTEMY B IOJIETE MPU OTKa3e JBUTaTeNsd U
npoBepsATh paboTy mnoTpeduTeNneld CUCTeMbl Ha 3emiie Tpu  HepabOoTaroIuX
neurarensix. B monere THY BkitouaeTcs mpu OTKasax JBUTATENs, HE CBSI3aHHBIX C
M0KapoM B TOHJOJIE WM C OTKa30M CHUCTEMbl KOHIUIIMOHUPOBAHUS TIEPE] 3aXO0JA0M
Ha MOCAJIKYy.
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Hacocnas cranuuss HC-55A-3, wumeromasica B TPETbel TUAPOCUCTEME, C
AJIEKTPONPUBOAOM, OOECIEUMBAET Ha 3eMjle padoTy TUAPONPUBOAOB, BXOJHBIX U
I'PY30BBIX JABEPEH, ABEPEH KyXHU U TOPMOXKEHHE KOJeC cpenHen onopbl. HacocHas
CTaHLMS YCTAHOBJIIEHA B MWIOHE TPEThEro JBUraTeNs. B JIMHMM HarHeTaHus
HAaCOCHOM CTAaHLMM YCTAaHOBJEHBI (DWIBTP, THUIPOAKKYMYIATOP C JATYUKOM
MaHOMETpa, MpelIOXpPaHUTENbHBIM KianaH v oOpaTHBIA KiamaH. Yepe3 BTOpou
OoOpaTHbBIIl KJjamaH JIMHUS HAarHeTaHuss TPETbed TUAPOCUCTEMBI MOXKET I0JaTh
KHUJIKOCTb B JIMHUIO HarHETaHUS HAaCOCHOM cTaHIMK. OOpaTHOE ABMKEHUE KUAKOCTU
UCKJTFOYACTCA.

BxiroueHre HACOCHOW CTaHIMM MOXET OCYHIECTBIATHCS MEPEKIIOYATENIEM Ha
nynbTe ruapocucteMbl. Ha camonerax mo 6oprosoit Ne 86017 nepekitodarens uMeeT
Tpu nostoxkenus: «BKJI», «OTKJI», «YIIP», a Ha camoinerax ¢ 6optoBoro Ne 86018 —
nBa mnonoxeHus: «BKJ» u «OTKJI». B mnonoxenune «BKJI» mnepekmouarens
ycTaHaBiauBaeTca HaxatueM. B mnonoxenue «YIIP» («OTKJI» Ha camoinerax c
o6oproBoro Ne 86018 u mocneayronmx) oOeCreynBaeTCs BKIIOYEHUE HACOCHOM
CTAaHLIMHM TNEPEKIIOYaTeIIMU yNpaBieHUus: ABepaMHU. lIpu BKIIOYEHMHM HACOCHOU
CTaHIMU JTIOOBIM M3 TEPEKIoYaTeNield Ha IMyJIbT€ THUIAPABIMKU 3aropaeTcs 3eJIeHOe
ceerocurHanibHoe Tabmo « HC BKJIIFOYEHAY, a Ha muTKax yrpaBieHUs: ABEPSIMU —
TaKHe K€ KEJNThle CBETOCHUTHAJIbHBIE Ta0JI0.

B cucreme monBojga KHAKOCTH K THAPOHACOCAM M TOJAYU KUIAKOCTH TOJ
JIaBJICHUEM B CETh MOTpeOUTENeH yCTaHOBICHBI (pHC. 6):

ruapodbak BMmecTumocThio 40 5. ['mapobaku B3ammosamensiembl. Kpemsites B
NUJIOHAX JABUTaTeNeld. BHyTpH HIDKHEW TOpJIOBMHBI THApoOaka MOMEMIAETCs OTCEeK
OoTpUlIaTeNbHBIX Tieperpy3ok. COOky Ha Oake YCTAaHOBJIEH JaTYUMK ypOBHEMepa
JIITIC1-7HIK u3 xomrmiekta YI'TI-8. B HuxHel yactu 6aka uMeeTcsl KpaH ClIMBa
607700T-HIK;

cenaparop. HaxoauTcs B JUMHUM CIMBA M CIYXKUT JJIs OTHEJCHHUS TIE€HBI OT
BO3BpAILAIOIIECHCA W3 CUCTEMbI XUJAKOCTH W HAMpaBJIEHUs 3TOM JKUJIKOCTU K
HacocaMm, MHHYs TuapoOak. CemapaTopbl YCTAaHOBJEHbl B MUJIOHAX PSIAOM C
ruaApoOaKaMus;

bunetp B auHMM ciauBa 8J12.966.511-15 ¢ TOHKOCTBIO OYUCTKH S5 MKM.
[Ipegoxpansier Hacochl W TUIpOOAaK OT 3arpsA3HEHUi, oOpasylommxcia B
rujpoarperaTax mnpu ux pabore BeCieICTBUE M3HOcCA Tpymmxcs nap. OunbTp numeer
nepenyckHoii knaman Ha 0,88 MIla (9 krc/cm?), curHamM3aToOp Iepenaga AaBlIeHUs
Ha 0,49 MIla (5 krc/cm?), KOTOPBI MOJAET CHUTHAT HA JKENTOE CBETOCUTHAILHOE
tabno «OUJIbTP 3ACOPEH» Ha mnynbTe THAPOCHCTEMBI M OTCEYHOM KJIamaH.
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OuiabTphl MEPBOTO M YETBEPTOTO JBUTATENEH (TpeTheld W BTOPOM THAPOCUCTEM
COOTBETCTBEHHO) — B 3aJIOHKEPOHHOM YacTH MPaBOM U JIEBOM KOHCOJEH y HEPBIOPHI
Ne 14;  dunbrp B nunuu Har"HeTanus 8/12.966.505.-15 ¢ TOHKOCTbIO OYUCTKH 16
MKM. Tak ke MMeeT IepernyCKHOM M OTCEYHOM KJIalaHbl U CUTHAIM3ATOP Iepenaja.
Y CTaHOBIIEH Ha IBUTATENE CJIEBA B IIEPEIHEN YaCTH.

@ 39 38 37 2 3 29 ¥ > 35 3% 33 3 n

Puc 6. Cxema ceTH HCTOYHHKOB JAAaBJICHUS U MAHCIIb THAPOCUCTEMBI.

l-manens TUApaBIMKW; 2 — yKaszaTellb MaHOMETpa JaBieHus B ruapoakkymyisrope HC; 3 — Ttabno
«yKasarejib MaHOMeTpa JaBiieHusi B rujapoakkymynsrope HC; 3 — Ttabino «HC BKJI»; 4 — rametHsiit
MIEPEeKITIoYaTeNb; 5 — BBIKJIIOYATENM HacOCOB; 6 — MHEMOCUTHAIM3ATOp OTKa3a THJIPOCUCTEM; 7 — yKa3aTellb
MaHOMETpa JIaBJICHUs B THAPOAKKYMYJIITOpe TOpM030B; 8 — T1abno «3ACOPEH» ¢unbTtpa nuauu ciusa; 9 —
yKazareib TeMIepaTypsl KuakocTy; 10 — ykasarens MaHOMETpa JaBiIeHHUS B THAPOAKKyMyIsitope cetu; 11-
tabno «3ACOPEH» ¢unbrpa nuaun cnusa; 12 — ykazaTens MaHOMETpa JaBlieHUs HaALyBa; 13 — ykazaTenb
ypoBHeMepa; 14 — GopToBoii kiamaH BcackiBanust; 15 — mrynepa Hajrysa ot CKB; 16 — 6opToBoii mTynep
HaanmyBa; 17 — orcroitauk; 18 — Bo3aymHbIN GuiasTp; 19 — perynarop nasnenns; 20 — mpegoXpaHUTETbHBIA
knanas; 21 — runpobak; 22 — cuTHaNIM3aTop AaBleHHs;, 23 — ApEeHaXHbIN 0ak; 24 — KJIanaH CTPaBIIMBAHUS;
25 — uABTp ¢ CHrHAIKM3aTOPOM Iiepenaaa; 26 — JIMHUSA HarHeTaHUs HACOCHOHN cTaHimu; 27 — oOIIas JIMHUS
HarHeTaHusl; 28 — TUHMS HarHETaHUsl CUCTEMBI YIIPaBICHUS CaMOJIeTOM; 29 — MpeJoXpaHUTENIbHBIN KilamnaH;
30 — nognopHeIi Kianad; 31 — THAPOAKKYMYIATOp ¢ aTdukoM fasnenus; 32 — MCT-150; 33 — moanopHsbIii
Kiaman; 34 — cemnapatop; 35 — KOPITyC C JaTYNKOM TeMItepaTypsl; 36 — HacocHas ctaHIius; 37 — Hacocsl HIT-
108» 38 — nacoc HII-109 THY; 39 — tabno «®UJIbTP 3ACOPEH» HC; 40 — nepexitouarens ynpasieHHUs
HACOCHOM craHImeit; 41 — 60pTOBOIl Ki1allaH HarHETaHUSI.

B kaxaoll JTMHUM HarHeTaHUsl YCTAaHOBJICHO IO OJIHOMY THUJIPOAKKYMYIISATODY.
OHU TOAAEPKUBAIOT JIABJICHUE B CUCTEME, CIVIAKUBAIOT IMYJIbCALMM U MOMOTaloT
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HacocaM. Kpome TOro, BO BTOpOW, TPEThEW U YETBEPTOM THAPOCHUCTEMAX
YCTAHOBJICHO €II€ [0 OJHOMY THIPOAKKyMYJATOPY TOPMO30B, OTAEJIEHHBIX OT
JUHUN HarHeTaHus OOpaTHBIMU KiamaHamMH, a B TPETbeW TMAPOCUCTEME €Ille OJIUH
TUAPOAKKYMYJISITOP HACOCHOM CTaHIMH. Bce BocCeMb THAPOAKKYMYJSITOPOB
OJIMHAKOBBI MO KOHCTPYKUMH W MPEACTABISAIOT UUIMHAP C MOMELIEHHBIM BHYTPH
IJIaBaKOIKM nopiHeM. CxeMa ruipoakKyMyJIsiTopa MpeACTaBIeHa Ha pucC. 7

Puc.7. I'mnpoakkymynsitop:

1 — xphimika; 2 — raiika; 3,7 — yIuIOTHEHHE, 4 — TUAPABINYECKas MOJOCTh; 5 —
KOpITyC; 6 — MOpHIEHB; 8 — ra3zoBas MOJOCTh; 9 — Kilanax

MakcumanbHblii 00beM Ta30BOM Kamepbl 2,6 nuTpa. MaHOMETpHUECKH aT4uK
COCAUHACTCS C Ta30BOU IOJIOCTBIO TMAPOAKKYMYJsTOpa. BennuumHa naBieHUs B
TUAPOAKKYMYJIATOPE 3aBUCUT OT TeMrieparypsl. [Ipu 20 0C oHa momKHA COCTABIATH
9,8 MIla (100 krc/cm2).M3menenue temmepatypsl Ha 10 OC npUBOIUT K U3BMEHEHUIO
nasiyieHus Ha 4 %.

['mapoaKKyMynsTOpbI YCTAHOBJICHBI:
JIMHAW HArHETaHUS TUAPOCHUCTEM — Ha IBUTATENSAX BIIEPEIU CIIEBA;
CJICBA;
TOPMO30B — B OTCEKax IIACCH;
HAaCOCHOM CTAaHILIMU — B OTCEKE IIPABOU OIOPBHI;

npenoxpanutenbHbid kianadn ['A186M-4. Ilpu mnoBbllieHMU JaBieHus a0 23,5
MIIa (240 xrc/cm2) OTKphIBaeTcsi U COOOIAET JIMHUIO HAarHEeTaHWs C JIMHUEH
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BCaCbIBaAHMSI. Hpe,ZIOXpaHI/ITeJIBHble KJ1allaHbl YCTAQHOBJICHBI Ha IABUIATCIIAX, a AJIA
HAaCOCHOM CTaHIIUH — B OTCCKC HpaBOﬁ OIIOPBHI,

noanopubiid kianad PJI20/1-3. B kaxol rugpocucTemMe, KpoMe BTOPOM, JIMHUSA
HarHeTaHUM CHUCTEMbl YIMPABICHUS CaMOJIETOM OT/AeJIeHa OT OOIeld JWHUU
HarHeTaHWM MOINOPHBIM KJalmaHOM , KOTOPBIM MPU CHIXKEHUM JABIEHUS B OOLIeH
nuaun HarHeTanus no 14,7 MIla (150krc/cm2) oTKiIrO9aeT OT HACOCOB OOIIYIO
JUHUI0O HAarHeTaHWs, dYTOOBl 00ECIEeUnTh THAPOTHUTAHHUEM arperarbl CHUCTEMBI
YIIPaBJICHUS;

MajorabapuTHBIC TeIuIocToKkne curHamm3aTopsl naBinenns MCT — 150 — mo nBa
Kaxaon cucrteMe. OAWH CUTHAIM3aTOp MPEAHA3HAYEH IS CUTHAIA3ALUU IaJICHUS
JABJICHUSI B TUJIPOCUCTEME, BTOPOM — JUIsl BKIIOYEHHUSI HACOCa, €CJIM OH ObLI
BBIKJIIOUEH MEPEKII0YaTEIeM Ha MyJIbTe THAPOCUCTEMBI, Ha 11 ¢ B moMoIIp BTOpOMY
HACOCYy.

HOI[I'IOpHI:IC KJaIlaHbl 1 CUTHAJIN3aTOPbl YCTAHOBJICHLI:

B MEpPBOW TMAPOCUCTEME — B OTCeKe JieBoi omopbl BMecTte ¢ MTC-150 Bropoii
TUAPOCUCTEMBI;

B TPEThEI THIPOCUCTEME — B OTCEKE CPEHEN OMOPHI;
B YETBEPTOU FMAPOCUCTEME — B OTCEKE MPABOM OTOPHI.

JI719 MOAKITFOYEHUSI HA3€MHOW YCTAaHOBKHM B KXKJIOM THAPOCUCTEME YCTAaHOBJIEHBI
OOpTOBBIE KJIAllaHbl HArHeTaHUss M BcacbiBaHWs. OHU pacroyararorcs € JIeBOU
CTOPOHBI Ha ABUraresie. Bosne mrylepa BCAaChIBAHUSI HAXOAUTHCA IITYLEP HAAAyBa
ruapooaKa.

Jlnst kaxxaoro ruipodaka UMeEeTcsl CBOSl CUCTEMa HaJlTyBa, KOTOpas CO3/aeT Hajl
KUJIKOCThIO HM30BITOYHOE JaBJCHHE, OO0ECMEeUMBAIONIee HOPMaIbHYIO paldoTy
HacocoB. HaanyB ocymiecTBisieTcss BO3AYXOM, OTOMpaeMbIM OT KOMIIpECCopa
JABUTATENs] WIM, €CIM JIBUTaTellb He pabdoTaer, a BKIOUYEHAa TypOOHACOCHas
YCTaHOBKa, - OT JMHHMM MOJa4d BO3dyXa K TypOOHacocHOM ycrtaHoBke. UYepes
perynarop nasiaeHus 3206A Bo3ayx mocrtymaeT B ruapoOak. [laBienue HajmyBa
U3MEPSIETCS TaTYMKOM, YKa3aTelb JIaBJICHNUs YCTAHOBJIEH HA MAHENIH THAPOCUCTEMBI.
B cucreme HaamyBa UMeEIOTCS OTCTOMHUK, (PUIIBTP, MPEAOXPAHUTENbHBIA KIIANaH U
JpeHaXHbIN 6aKk EMKOCTBIO 48 11 (puc. 8).
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Puc 8. IpenaxHslii 6ak:

1,4 — mtynepa; 2 — 6ak; 3 — peryasaTOp NaBICHUS; 5 — MPEAOXPAHUTEIHHBINA KIIalaH.

Arperatbl HaJlyBa HaXOSATCS B MMUJIOHE PSAOM € THAPOOAKOM, a JpeHaxHble 0aku —
3a 3aJTHUM JIOH)KEPOHOM KpbUIa B paiioHe IepesnoMa 3aaHeil KpoMku. Ha npenaxxnom
0ake CHU3y MMEETCsl CTPaBIMBAIOUINM KJlamaH, OTKPbIBAEMbIM BPYUYHYIO Ha)KaTHEM
KHOIKHU. Bo3nyx cTpaBnuBaeTcsi BMecte ¢ napamu u opeizramu HIOK-4, mostomy npu
CTpaBJIMBAaHUU HAJ0 COOMIOATh OCTOPOKHOCTh, Oepeub rina3a u pyky. Ha camonerax
¢ 6optoBoro Ne 86030 KOHCTPYKIIMs KjalaHa U3MEHEHa: Mepe/l CTPABIMBAHUEM Ha
HITyLEp KjanaHa HaJeBaeTCsl IUIAHT, KOTOPBIM BBIBOJUTCS HAPYXKY.

4. DKcmryatauusi TiAPOCUCTEMBI
4.1 KonTpouab mapamerpos

B ceTr HICTOYHUKOB J1aBJIEHUS B KaXKJ0M THIPOCUCTEME KOHTPOIUPYETCS JaBICHUE
KUJKOCTH U JIaBJICHUE HAJTyBa, TEMIIEpaTypa KUJIKOCTH B THAPOOAKAX U 3aCOPEHUE
(GuIBTPOB.

Ot mapamMeTpbl — O6IHI/IC A1 BCEX YCTBIPEX THAPOCUCTEM W JOJIKHBI
COOTBCTCTBOBATL IIPCACIaM:

1.Yposens HIK-4 B ruapobake He menee 1-3 1.
2.Yposenb HI'K-4 B ruapobake He 6omee 26-28 1.
3. Temnepatypa xuakoctu He Bbimie 100 0C.
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4. JlaBneHue »x)uakocTu He MmeHee 150 kre/cm2.

[Ipu BhIXOAE 3a MpeEsbl ITUX MMAPAMETPOB 3arOopaeTCs JIAMIIOYKA CUTHATU3AIUU.
Jlammouka Tak jKe 3aropaercd NpHU 3acOpeHuM (UIbTpa JIUHUM HAarHETaHUS WU
buIbTpa TMHUU CIIHBA.

[Tpu ogHOBPEMEHHOM OTKa3e JABYX HIIM TPEX TUAPOCUCTEM OyJeT 3BydaTh peueBas
unpopmarus (PU) «OTKA3 JIBYX (TPEX) TUAPOCUCTEM» u paborath Bcs
OCTaJbHasl CUTHATM3AIIHSL.

Ecnun 3aropeijicda TOJBKO OJHH H3 J3JICMCHTOB CBCTOCHUTHAIIM3AllMKM, HAI0
IMPOBCPUTH AABJICHHUC B II'MAPOCHUCTCMC, YPOBCHb X XKHUIKOCTH, TCMIICPATYPY. Ecau Bce
I[MapaMCTpbl B HOPMC, TO 3TO OTKA3 CUI'HAJIN3aIlINH.

Jlo3anpaBKy Halo BBINOJHATh, €CIM KOJIMUYECTBO KHUAKOCTU B THApoOaKe MeHee
13 1. Ilpombiteiii O6eHzuHoM b-70 u 3anomuenHbiii uucrotot HIK-4 mimanr
HarHeTanus YIII' moacoenunsieTcss K OOpTOBOMY KJlallaHy HarHETaHUsl Ha JABUTATelle
cleBa BO3JIE THAPOAKKYyMyJsTopa. [l ajeTHwsld NepekirovaTellb Ha [aHelu
TUAPABIMKHA YCTaHABIMBAETCS HA HOMEP JaHHOUW ruppocucreMsl. Bxmouaercs YIITT
Ha PEKUM MHUHUMAJIBHOM Npou3BOAUTENbHOCTH. [Ipm HeOombmiol 3ampaBke YIIIT
BKJIIOUAETCsl uMITyibcaMd. MomeHT BbIkmtoueHus YIIIT BeiOupaercss ¢ Takum
pacyeToM, 4ToOBI TIOCIIE PA3PSIAKU THAPOAKKYMYISITOPOB B Tuapobdake Obuto 13...15
1. I3nuiHss KUAKOCTh CIIMBAETCS Yepe3 IITYILIep BCAChIBAaHUS 3aKPBITHIM CIIOCOOOM.
3ateM, eciu jAaBieHue HajayBa B ruapobake menee 108 klla (1,1 krc/cm2), x
OOpTOBOMY IITYLEPY HaAyBa MOJCOEAMHIETCS a3pOAPOMHBIM UCTOYHUK JABICHUS
BO3/lyXa WJIU a30Ta, U JABJIEHUE JOBOJUTHCS O HOPMBI.

YpoBeHb Maciia B KapTepe TypOOHACOCHOM YCTaHOBKH JIOJDKEH JOXOJUTH 0
BepXHeW pucku urymna. [Ipy HeoOX0AMMOCTH CTapOe MacCiO CIMBAETCS Yyepe3 MPoOKy
CHU3Y cOOKY KOpIlyca, a 4epe3 OTBEpPCTHE IS IylNa 3ajiuBaeTcs cBexxee Macio 36/1
KyA B xommuecte 375 mi. (pe3epsubie macia UTIM-10 u BHUWHII-50-1-4).

Bce »tn Mmacna s10BUTHI.
4.2. [IpoBepka BHYTPeHHEH repMEeTHYHOCTH TMAPOCHCTEMbI

Bpemst mamenus naBnenus ¢ 20,6 mo 9,8 MIla (¢ 210 mo 100 krc/cm2) B
TUAPOAKKYMYJISATOPaXxX IOJKHO COCTaBIISATh HE MeHee 10 c.

B ruapoakkymynsitope HacocHO# ctanuuu gasienue ¢ 20,6 MIla (210 krc/cm2)
JIOJDKHO CHU3UTHCS He Oosiee ueM Ha 4,9 MIla (50 krc/cm?2) 3a 30 mun. Ha camonerax
¢ 6oproBoro Ne 86016 u ne 6osee uem Ha 9,8 MIla (100 krc/cM2) Ha camolieTax A0
6oproBoro Ne 86016.

74



B ruapoakkymynsTopax TOPMO30B MPH BKIIFOUEHHOM CTOSIHOYHOM TOPMO3€ 3a 2 U
JaBJICHHE JIOJDKHO CHIDKAThcsl He Oojyiee yem Ha 0,98 MIla (10 xrc/cm2), a mpu
BKJIFOYEHHOM CTOSTHOUHOM TopMo3e 3a 1 4 — He Oosiee yem Ha 6,9 MIla (70 krc/cm2).
B rumpoakkymynaropax TOPMO30B M B CaMHUX TOpMO3ax depe3 48 4 maBiicHHE HE
noimkHO ObITh MeHee 9,8 MIla (100 krc/cm?2).

B cucreme HagmyBa uepe3 24 u gasnenue co 118 xlla (1,2 krc/cm2) momxHO
cHHU3UThCA He 6osee yem a0 98 klla (1,2 krc/cm2).

4.3. Bo3Mo:KHbIE 0TKAa3bI IT'NAPOCUCTEMBI CETH HCTOYHHUKOB TaBJCHUS U
arperaToB ruipoCucCremMbl

['mppocuctema camonera paboTaeT JAOCTATOYHO HajAexkHO. HewncnpaBHOCTB
TUAPOCUCTEMBI U OTKa3bl arperaTtoB cocTaBisOT 3,1 % oO1ero ynucia oTkas3os.

Hauboiiee BeposiTHBIMU OTKa3aMU MOTYT OBITh:
1. 3aropanue ¢puiabTpa CIUBA WU HATHETAHUS.
2. Bpixoa ogHOTO M3 MApaMeTPOB TUAPOCUCTEMBI 3a JIOMYCTUMBIE MTPEICIIbI.

Arperarbl W JA€Talyd MEXAaHUYECKOM YacTH THAPOCHUCTEMBI B IMPOLECCE
JKCIUTyaTallid BOCHPUHUMAIOT pPAa3JIMYHbIE HArpy3KU: BBICOKHE BHYTPECHHUE
JABJICHUS M BUOpAIMM, YTO CO3JAET BO3MOXKHOCTh BO3HHUKHOBEHHSI PE30HAHCHBIX
KoJeOaHuii, MOHTOKHBIE U TEMIIEpaTypHbIe HampspDKkeHus. B pesynbrate aeiicTBus
ATUX HArpy30K Ha arperathl ¥ TPyOOIPOBOJIBI MOTYT BO3HUKATh MECTHBIC Pa3ayTHs U
TPEILIUHBI, TOTEPTOCTH.

[lonepeunble  TpemMHBI  TPYOONpPOBOAOB, Kak  IMPaBUJIO,  BBI3BIBAOTCS
NepPEMEHHBIMH Harpy3kaMu M HauOoJee 4acTo MOSBISIOTCA B CICAYIOUIMX MECTax:
0 TpaHULEe TMepexoja UUIMHIAPUYECKOW YacTh TpyOompoBoJa B KOHUYECKYIO
pa3BaIbIIOBAHHYIO YacTh, HAa KOHMYECKOW pa3BajblOBAHHON 4YacTH, B MecCTax
KpeIuieHUs! TpyOONpoOBOI0OB OTOOPTOBOYHBIMHU KOJOJKAMH.

[Ipo/1obHBIE TPEUIMHBI TPYOONPOBOAOB, KaK MPaBUiIO, 00pa3yroTcsl Ha M3rudax.

OCHOBHBIMH INpUIrHAMKU HX BO3HUKHOBCHHA SABJIAIOTCA 3HAYMUTCIIBHBIC ITYJIbCAllUH
AAaBJICHUS, MCTANIYPrU4CCKHEC HW  IIPOHU3BOACTBCHHEIC ,Z[e(i)eKTBI — 3aKarthl,
BOJIOCOBHHBI.

MecTHble pa3ayTtus TpyOONpPOBOJOB O MOCIEAYIOUIUM pa3pylIeHUEM CTEHOK

IMPOUCXOJUT 110 IpUINHAM HGI[OCT&TO‘-IHOﬁ MMPOYHOCTHU MaTcpHraja.

[loTeps TepMETUYHOCTH B HHUIIMNEIBHBIX COCAMHCHHUA, KaK IIPaBUJIO, ABJISACTCA

ciencTBieM Je(heKTOB B pa3BajbIOBAHHON YacTH TpyOONpOBOAOB — (IIPOJOJIbHBIX
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TPEIIUH U PUCOK), OCTA0ICHHS 3aTSKKA OTOOPTOBOYHBIX KOJIOJOK WM pa3pylIeHUs
IeMI(UPYIONIUX MPOKIAJ0K B HUX.

[loBpexacHMS FI/II[DO68,KOB IMPOABIIAIOTCS, B OCHOBHOM, B BUAC TPCIIUH, KOTOPLIC

POUCXOMAT U3-3a MYJIbCALIUU KUJIKOCTH TIPU CIUBE €€ U3 MarucTpaiu B Oak.
5. OcHOBHBIE Pa00THI 10 TEXHUYECKOMY 00CIY:KUBAHUIO THAPOCUCTEMBI

HpI/I TCXHUYCCKOM O6CJ'Iy>KI/IBaHI/II/I TUAPOCUCTCMBI NIIPEAYCMOTPCHO BBIITOJIHCHHUC
CICAYIOINX OCHOBHBIX pa60T:

1. IIpoBepka umucrorel Macia HIDK-4 mo BecoOBOMy WM TPaHYJIOMETPUYECKOMY
METOZy U IPOBEPKA BI3KOCTH MacJa.

2. I[IpoBepka repMeTHYHOCTH CUCTEMBI HaJIyBa rupo0aKa.
3. CnuB OTCTOS M3 BIATOOTCTOMHUKOB THIPOCUCTEMBI.
4. CriuB ®UAKOCTU U3 APEHAKHBIX OAKOB T'MIPOCHUCTEM.

5. OcMOoTp W TpOMBIBKA (HUIBTPOIIEMEHTOB (UIBTPOB M CETOK JApOCceiei
MOCTOSTHHOT'O Pacxo/a.

6. IIpoBepka BHYTpeHHEW Tr€pMETUYHOCTU THIPOCUCTEMBI.

7. IlpoBepka paboTsl HacocHbIX cTaHuuil I u I ruapocuctem u paboOThl KpaHa
I'A-165 noakmtodenus I1 rugpocucremsl Ha 1.

8. I[IpoBepka neMCTBUSI CUTHAIM3ATOPOB MaJACHUS JABJICHUS B TUAPOCUCTEMAX.
9. IIpoBepka CUTHAIU3AaTOPOB MAJACHUS TABJICHUS B THIPOCUCTEMAX.

10. OcmoTp TpyOONPOBOJOB, arperaTtoB M UX COCAMHEHUW B KpbUIE, (Pro3eisixke,
XBOCTOBOM OIEPEHUM M Ha TMaHEIsAX Ha TpeAMeT OOHapyKeHUs MOATCKaHUM
KUIKOCTHU U TIOTEPTOCTEN.

6. Boripoch! 1J11 CaMOCTOATEIbHON Pa00ThI

1. Kakue TpeboBaHUS MPEnBABISAIOTCA K pabO4YMM >KUAKOCTSM, MPUMEHSIEMBIM B
rugpocucremax JIA?

2. Kakue paboune »KUAKOCTH PUMEHSIOTCS B THAPOCUCTEMAX rpakaaHCcKuX JIA?
3. Kakue QpyHKIMM BBITOTHSIOT YEThIpE THIPOCUCTEMBI Ha camonere Un-867

4. Jlns yero mpeaHa3zHaueH rujipoakkymystop? KakoBo ero ycTpoicTBO M MIPUHIIUIT
IEUCTBUS?
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5. IloueMy ruApOAKKYMYJISTOPBI 3apsKAIOTCS MMEHHO a30TOM (2 HE BO3IYXOM)?
6. Kak ocymecTBisieTcsi KOHTPOJIb 32 AaBJICHHEM B cUcTeMe?
7. KakuMm criocoO0OM OCYIIECTBIISIETCS] KOHTPOJIb 32 KOJIMYECTBOM Maciia B Oake?

8. Kak koHTponupyeTrcss 3apsaka TUAPOAKKYMYJSTOpa CHUCTEMbBl aBapUIHOIO
TOPMOKEHUSA?

9. KakoBo Ha3zHaueHne HacocHbIX cTtanimi HC-467? [loka3aTte HACOCHBIE CTAHIIUU 2 U
3 cHUCTEM Ha CXEME.

10. Kakue onepanuy MOYXHO BBINIOJIHATH Y€pe3 MaHeIn OOPTOBOro 00CIyKUBaHus 1,
2 u 3 runpocucrem? (IlokazaTe Ha cxeme).

1 I.I[JIH 4Cro 1npcaHa3Ha4CHbI APOCCCIN ITIOCTOAHHOI'O pacxozxa?

12. Kak paboTtaeT ruapocucTemMa Iocje 3anycka JBuraresei (HauyaabHOe JIaBICHUE B
CHUCTEME), €CIIU MTOTPEONTETN HE BKIFOUCHBI?

13. KakoBo Ha3HaueHHe CHCTEMBI HaTyBa U JpeHaxka 6akoB? Kak cuctema ycTpoeHa
u nerictByer? [lokazars Ha cxeme.

14. Kak neiicTByeT cucTeMa HaJilyBa Py OTKAa3€ JBUraTesis?

15. Kak koHTpoJupyeTcsi 3apsjika BO3AyIIHbIX OaimoHoB? Kak ocyiiecTBisiercs
3apsanka OamwtoHoB? (HeoOxomumo moka3aTh COOTBETCTBYIOIIME MAHOMETPHI U
HITYIEPHI HA TTAaHEJISIX OOPTOBOTO OOCITYKMBAHUS 2 U 3 TUJIPOCUCTEM).

16. Kak xoHTponupyeTcsi BelqMurMHa aaBiieHust HaamyBa? Kak cOpocuTh naBlieHue
HajayBa B Oakax? (HeoOxommMo moka3aTh COOTBETCTBYIOIIME MAaHOMETPHI U
KJIaTlaHbl Ha MMAHENIX OOPTOBOTO OOCTYyXKUBaHUA | ¥ 3 THAPOCUCTEM Ha CXEME).

17. Ins yero mpenHa3HAY€Hbl U KaK YCTPOEHBI pa3beMHbIC KiamaHbl (Iepea U 3a
Hacocamu HII-89)? (Iloka3aTh KjanaHbl Ha CXEME).

18. Kakumu crnoco6amu MO>KHO OTPaBHUTh JIaBJIICHUE B TUApOCHUCTEME?
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V. BAHK KEMCOB

Bua keica: HaydHO-UCCIIENOBATEIIbCKUIN KEUC.

Tun kelica: HCCIIEI0BATEIILCKUM KEliC.

Curyanms. J[Jisi oCylecTBIECHUS aBTOMAaTU3AIMU TPOCKTUPOBAHUS TEXHOJIOTUUYECKUX
IPOLIECCOB PEMOHTA IUIAHEPA KOHCTPYKIMHM CaMOJIETa WM aBUALIMOHHOTO JBHUIaTEIIs
(CAD/CAM) wHeoOxoaumo pa3paboTath (WM aIalTUPOBATh CYMIESCTBYIOIIYIO
CUCTEMY) HECKOJBKO KOMIIOHEHTOB ero oOecrnedueHusi (MHPOpPMAIIMOHHOE,
MaTeMaTU4eCcKoe U MPOrpaMMHOE U T.1.).

Bonpoc: Ha kakux ypoBHSX JeTajdu3allid U CKOJBKO OJIOKOB MaTeMaTUYECKUX
Mozenel HeoOxoauMo paspaborath? Ha kakoM ypoBHE TpeOyeTcsi eTaau3aiuu
HEOOXOMMO pelIeHUE 3a/1a4i MMPOCKTUPOBAHMS TEXHOJIOTHIECKUX TporieccoB? Kakoi
HEO0OXOJMM YPOBEHbB JCTATN3AINH WA JEKOMITO3UITAN?

3aoanue 1: Oxapaxmepu3syiime MmMexXHONO0ZUYECKUII NPOUECC pPeMOHmA njiaaHepa
camonéma, OCyw|eCmeniaemvlii. Ha mpeoyemom ypoeHe O0emanu3auuu Ha O0CHOGe
0EKOMNO3UUUU peuleHusn 3a0auu u 000CHyume ucciedoéanue u Kiaccupukayuio
KOMNOHEHMO8 U UX CBOUCME 00beKma npou3zeo0cmea, a makyiuce 3J1eMEHmMOE
MexXHON02UYEeCKOU CUCHEMDL.

OO6ocHylTE COCTaB M COJEp)KaHHE pa3pabOTaHHBIX OJIOKOB MaTeMaTUYECKHX
MoOJielel MPOEKTUPOBAHUS TEXHOJOTUUECKUX IMPOIECCOB HAa Pa3JIMUHBIX YPOBHSIX
neranu3aruu. Cos3naiTe TpE3CHTAIMI0, OTpa3WB B HEHW BCE CTOPOHBI 3aJaHMS,
MPEJCTABbTE €€ HA 3aHATUU MOJTYJISL.
®opMma 3aHATUA — Kpyriabld croji. [lo wWrToram mnpencTaBIeHHOW TMPE3CHTALMA
KaXJIOMY CIyIIATEI0 WIM TPYIINE BBICTABISIETCS PEUTHUHIOBasi OLIEHKAa B
COOTBETCTBUM C KPUTEPUSIMHU: CaMOOIIEHKA, OIEHKA KaXJAOW TpyNMbl, OIEHKA
npernojaaBaTes.

Memoouueckue pekomenoayuu K Keucy.
1. Tlpoananu3upyiTe NpPeNSIOKEHHBINH MpernojaBaTeeM KOHCHEKT JEKIUH 110

JaHHOMY MOAYJIIO.
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2. M3yuute TexHOJOrMYecKUe mporecchl (Ha MPEANpPUATHH), OTAaBas MPUOPUTET
paboueMy TEXHOJIOTHYECKOMY MPOIECCY TEXHUIECKOTO 00CTYKUBAHHUS.

3. OcylecTBUTe JEKOMIIO3MIIMIO 3aJlayd M ONPEACIIUTe YPOBHH JeTaau3aluu
pelieHus 3aa4d MPOCKTUPOBAHUS TEXHOJOTUYECKUX TPOILIECCOB PEMOHTa O0BEKTa
MpOM3BOJACTBA. PaccMoTpuTe QIrOpuT™M pEHlICHHS 3aJadyd B MPOLECCE XOJa
MIPOEKTUPOBAHMUSI.

4. Ha oOCHOBE CHCTEMHO-CTPYKTYpPHOTO  acClleKTa CHUCTEMHOTO  aHaJu3a,
OCYILIECTBUTE UCCIEAOBAHUS IO BBISBJICHUIO U KJIacCU(UKAIMA COCTaBa SJIEMEHTOB,
WX CBOWMCTB MOJECIUPYEMBIX OOBEKTOB, Ha TEX K€ YpPOBHAX, Ha KOTOpBIC OBLIO
OCYIIIECTBJICHA JICKOMITO3UIINS 3a1a4H.

5. CospaiiTe mNpe3eHTallUi0, OTPa3suB B HeW JEHCTBYIOIIUMH TEXHOJIOTHYSCKHUI
MPOIIECC PEMOHTa M OOOCHYWTE aJEKBaTHOCTh COCTaBa U COJIepXaHUe OJIOKOB

MaTEMAaTH4YCCKHUX Moz[eneﬁ IMPOCKTUPOBAHUA TCXHOJIOITMYCCKHUX ITPOLECCCOB pEMOHTA.

3aoanue 2: Pazpabomamv uHpopmayuonnHoe u - mMamemamuueckoe
obecneuenue 0710K08 Mamemamuyeckux Mooeneil NPOEKMUpPOBanus
MEXHON0ZUYECKUX NPOUECCO8 PEMOHMA AGUAUUOHHOZ0 O8UZAMEIIA .
Ymounenue zaoanun
- IIpoananu3upoBaTh 3aJJaHUE U TEXIIPOLECC.
- Bb10paTh KOHKPETHBIN TUI aBUAIBUTATEIS.
- BpIOpaTh KOHKPETHBIM COCTaB M CBOWCTBA 3JIEMEHTOB TEXHOJOTMYECKON
CHUCTEMBI PEMOHTA aBUABUTATENIS JUISl TOAPA3ACIICHUS.
- Pa3zpabotarh 0J10kM MaTeMaTHYECKUX Mojenei mpoektupoBanus TII pemonTa

Ha KOHKPCTHOM IIOAPA3ACIICHUHU.

3aoanue 3: Pazpabomamv unpopmayuonnoe u - mamemamuyeckoe
obecneuenue 010K06 Mamemamuueckux  mooeneil NPOEKMUpPOBaHUs
MEeXHOI02UYEeCKUX NPOUecco8 pPEeMOHMA NPOMUBO0D1e0eHUMEIbHOU CUCHEMbl

(I10C) koncmpykyuu camonéma.
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Ymounenue zaoanun
- IIpoananu3upoBatk 3a1anue u Texnponecc pemonrta [10C.
- BpiOpatb koHkpeTHbIN TN camonéra u [10C.
- BpiOpaThb KOHKpETHBIH COCTaB M CBOWCTBAa JJIEMEHTOB TEXHOJOTMYECKOU
CUCTEMBI PEMOHTA.
- Pa3paboTath 6510KM MaTeMaTH4eCKUX Mojenel npoekTupoBanus TII pemonra

B KOHKPCTHOM IMOAPA3ACIICHUU.
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VI. NIOCCAPUN

Tepmun IMosicHeHHEe HA PYCCKOM Term Description in English

ABHAaHOKA PaMO3IEKTPOHHOE Avionic radio-electronic equipment
oGopynoBaue of the aircraft
BO3AYIIHOI'O CyaHA.

Cucrema (FMS) siBnsiercst omaum u3 | Management (FMS) is one of the main

ynpaBjieHuss | OCHOBHBIX KOMIIOHCHTOB system flight components of avionics of

10J1eToM aBHOHUKN COBPECMCHHON modern airline.
dBUAKOMIIaHHUH.

NDB COJICPKHUT BCIO NDB contains all information
uH(popMaLHIo, necessary for creation of
HEOOXOIUMYIO ISt flight plan.
IIOCTPOCHHUA IJIaHa
I10JI€TA.

PagnonaBura | BKJIIOYAs JAJIbHOMEPHOE Radio including the ranging

IIUOHHBIE O60pya0BaHI/Ie (DME), naVigationaI eqU|pment (DM E),

cpeacTBa BeeHanpasienHbii OBY L omnidirectional OVCh
(VOR), HenanpasiieHHbIC (VOR), not directed
Masiku (NDBs) u cuctemsl b ' NDB q
MOCAJIKH 110 Ipudopam eacons ( ) s)an
(ILSS). systems of instrument

landing (ILSS).
Iliian moJiera | ompezemseTcs Ha 3eMIle, Flight plan is defined on the earth,

nepeJ BbUIETOM J100
MTAJIOTOM JUJIS
HEOOJIBIINX CaMOJIETOB
uu podeccuoHaIbHbIM
JTUCTIETYEPOM ISt

before a departure or the
pilot for small planes or
the professional dispatcher
for airliners

aBHaJIallHEPOB

Muaor JUTSL U3MEHEHHUS TIJIaHa The pilot uses for change of flight plan

HCI0JIB3YyeT MoJieTa B TEUEHUE MOJIeTa FMS during flight for various

FMS 10 pa3HbIM NPUYMHAM. reasons.

FMS MochUTaeT HH(HOPMAIIUIO FMS sends information on flight
0 TIJIaHe MoJieTa s plan for display on the
O0TOOpaXeHHsI Ha navigation display (ND) of
HABUTAILMOHHOM JUCILIEE the Electronic Flight
(ND) cucrembl Instrument (EFIS) system.
Electronic Flight
Instrument (EFIS).

VNAV Cr0XHBIE CaMOJIEThI, KaK VNAV Difficult planes, as a rule,
MIPaBUJIO0, aBHAJIAHEPHI, airliners, such as Airbus
takue kak Airbus A320 A320 or Boeing 737 more,
i Boeing 737 u 81 have the full productivity

OoJIblIIe, UMEIOT MOJHYIO

of vertical navigation




MIPOU3BOIUTEIIEHOCTD (VNAV).
BEPTUKAIIBHOU
Hapuranun (VNAV).

TexHoJiornu CITYy’KaT JUIsl HHTETPaLin COTS serve for integration of

COTS ABUOHUKH U technologies avionics and aviation
ABHAIMOHHBIX CHCTEM. systems.

AFDX pe3epBUPOBaHHAs CETh, AFDX redundant network,
TICPCKIIF0YaCMBIX, YTOOBI switched to provide a data
obecrieunBath cucTeMy transmission system with
fepelait AanHbIx ¢ high throughput via the
BBICOKOM TIPOITYCKHOM .

CIIOCOOHOCTBIO Uepe3 airplane.
CaMoJIeT.

BosokonHo- MIMPOKO MCHOJIB3YIOTCS B Fiber optical the industries are widely

ONTHYECKHE obnactu methods used in the field of

METO/IbI TeNEKOMMyHUKALIHH, telecommunications, and
EEEZA;I;I;E ??;CBTH 1 used in the cable networks
KaOCIbHBIX CETSX, serving internal
06CITy KUBAIOLLIX applications can as a rule,
BHYTPEHHHE PHIIOKCHHS, work at level about 50-100
MOTYT KaK MpaBuIo, MHz.
paboTark Ha yPOBHE OKOJIO
50-100 MTI'11.

BOJIOKOHHO- Ka)XXJ10€ 3BEHO MepeaaeT fiber optical each link transfers

ONTHYECKOW y3KOHAITPABJICHHBIC ring topology narrowly targeted data.

KOJIbLEBOM JlaHHBIE.

TOMOJIOTHH

I'nobanbuas JIBa OCHOBHBIX Global system two main satellite

cucrema CIIyTHMKOBBIX CO3BE3 /M of satellite constellations are systems

CNYTHUKOBOM | SIBISIOTCSI CHCTEMBI navigation of global positioning

HABUTAIIMU rJ100aIbHOTO (GPS) in the USA and the
MO3UIIMOHUPOBAHUS global navigation satellite
(GPS) B CllIA n system (GLONASS) of
r100anbHOM Russia / India. The third
HABUTALIMOHHON constellation will be
CIIyTHUKOBOM CHCTEMBI system of the European
(FJIOHACC) Poccun / Union Galileo when she

Nunun. Tpetbe
co3Be3aue OyaeT
cucrema EBporneiickoro
coro3a Galileo, korna ona
MIOJIHOCTBIO
(YHKIIMOHUPOBATB.

completely to function.
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Pazauunble CITY’>KaT JIJISl UCTIPABJICHHS Different serve for correction of the

MeTObI 9KBATOPHAJIBHBIX methods of equatorial anomalies.

CHCTeMBI aHOMAJIM. management

ynpaBJieHust system

HNKAO MesxayHapoaHas IKAO International Civil Aviation
OpraHu3aIus Organization
IPaKIAHCKON aBHAIMH

ACARS MPEJCTaBISIET CO00M ACARS represents the digital
U(PPOBYIO CUCTEMY DataLink system for
DataLink mst mepenaun transfer of short messages
KOPOTKHX COOOIIEHU between aircrafts and
MEKIY BO3YIIHBIMU earth-based stations
Cy/laMH U Ha3eMHBIMH through Airband of radio
CTaHIIUSAMH Yepe3 or via the satellite.
Airband paano nmm
4yepes CIyTHHUK.

HasemHoe COCTOUT U3 CEeTH Terrestrial consists of network of

000py10BaHHE | [IpPUEMONEPENATIUKOB equipment transceivers under control
0] YIIPaBJICHUEM of the central knot of the
HEHTPAIBHOTO y3J1a computer under the name
KOMITbIOTEpA MO AFEPS (System Arinc
naszanuem AFEPS Front End Processor)
(System Arinc Front End which processes and
Processor), koTopblit transfers messages.
oOpabaTbIBaeT u
nepenaeT cooOIeHus.

Yupasasioin UCTIONTB3YIOTCS JJISt Control are used for a

ne KOMMYHHKATOpa MEXIY messages communicator between

coofLenns: CaMOJIeTOM H ero 6asof, ¢ plane and its base, with
e 6 nesssorare
cortacio ARINC Standard standardized according to
633, Wi ompeenseMble ARINC Standard 633, or
M0JIb30BATEIIEM B determined by the user
cootBercTBHM ¢ ARINC according to ARINC
Standard 618. Standard 618.

ACARS UCTIOJIB3YETCS IS ACARS it is used for information

nepenayu UHGopmauu
OT caMoJieTa K
Ha3eMHBIM CTaHIHIM 00
YCIOBUSIX Pa3IMYHBIX
CHUCTEM M JaTYMKOB
BO3/YIIIHBIX CYJIOB B

transfer from the plane to
earth-based stations about
conditions of various
systems and sensors of
aircrafts in real time

83




pEXHUME PEATTLHOTO

BpEMEHU

GNSS MIPUEMHHKH OIIPEICIISIOT GNSS receivers define position
IIOJIOKCHHUE T10JIb30BATECIIA, of the user, speed and the
CKOPOCTb U TOYHOE BpeMsI exact time (PVT) by
f:i\erTa)ngz,TeM o0padotkn processing of the signals
TPAHCITUPYEMBIX C broadcast by means of
HOMOILBIO CITYTHUKOB. satellites.

JluarHocTuye | TO3BOJISIOT Diagnostic allow to optimize preflight

cKasi cuctema | OHNTHMHU3HUPOBAaTh system and preparation of the plane.

- MPENONETHYIO multistage

MHOTOCTYIIeH MO/ATOTOBKY CaMoJIeTa. method

yaTblid

cnocod
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CUCTEMA BO3AYU.IHbIX CUITHANOB

ADM-Air data module-npeobpazyer
NHEeBMaTHYECKHI CUIHaN B
INEKTPUHECKHIH

ADIRU-Air data module inertial
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INAKTPUHECKAA CBA3L

YCTPOUCTBO NPUEMHMKA NO/THOTO AABJ/IEHUA
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YCTPOMUCTBO JATHUKA YI/IA ATAKU

YCTPOWCTBO JATYMKA TEMMEPATYPbI
OKPY}AIOLLIEMA CPEQbI

="

Frem

YYBCTBMTE/bHbIA 3NEMEHT-
TEPMOPESUMCTOP
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OPUEHTALUWMA BO3AYILUHOMO CYAHA B NPOCTPAHCTBE M
COCTAB WHEPLUWANBHOW CUCTEMBI

1 MHEPLMAMNBHAA CHCTEMA
1] Kype NASEPHBIE THPCCHOMNBI
\_h\\ K¥PC | KFEH TAHTAM
AKCENEPOMETPI
Hy
2" "% manzan vﬂpEH K¥PC KPEH TAHTAM |

KYPC, KPEH, TAHTAGH €

¥CHOPEHME, CHOPOCTh, MYTh .«

NPUHLMN AENCTBUA NA3ZEPHOIO
TMPOCKONA
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NPAHLUWIN ,[l,EﬁCTBMFI AKCENEPOMETPA
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NPUHLUN AEMCTBUA PALJMOKOMMACA

YCHNMTENE
 VPOBEHB CMIHANA
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NPUHLIUMN OEUCTBUA CUCTEMbI MOCAAKHU

4M curuan A3umMyTanbHbIA
434 99600 cruan 30My

BPEMA
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NMPUHLUN AEMCTBUA PAIMOBbLICOTOMEPA
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