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COLEPXAHUE

NoeNe ABTOpbI. TEMA CTATbU cTpaHuua
i Bonbd3zoH C.A. 4
npeacenartens MpaenexHns Accoumaly opraHusaLmii aBuaTonnmBoobecneyeHns BO3ayLLUHbIX CyA0B rpaxaaHCKoN aBuaLuu.

2. BopoHeukuit A.E. TeHepanbHbiii anpekTtop HIMM «Cneureonapky» 6
Mansbues O.IL rJ'IaBHbIIZI nHxeHep 3A0 «T3K LUepemeTbeBo»
OEKNAPALUSA NMPOMBILLNEHHOW BE3OMACHOCTU TOMIMBO3AMNPABO4YHbLIX KOMMMNEKCOB ASPOIMOPTOB.

S BopoHuoB A.C. 3amecTuTeNb HayanbHUKa OTAENa aspoapoMOB, a3pOMNOpPTOB U cepTUdUKaLIMM CUCTEM TOMNNBHOTO 8
obecneyerus MTY BT LIP ®A BT
Matbiko A.KD. nHXeHep oTaena aspoapoMOB, a3pOonopToB U cepTUdUKaLmMm CMCTEM TOMIMBHOTO obecneveHns
MTY BT LIP ®A BT
MPOLEECC ABUATOMNMUBOOBECMEYEHUA BO3OYLLHbIX CYAOB HA MOCAOYHbLIX MMOLWAOKAX

4. MonotHwok E.B. OO0 BAIN «xXPOMOET-3KOJIOI NA» 10
NMPUMEHEHUWE TA30AHATIU3ATOPOB KONMWOH-1 HA CKINALLAX TCM

5. Pynpext doH MBUHHep Mess-und Fordertecnik Gwinner GmbH & Co. MpeanaeHT 12
F'pomoB B.K. Mess-und Fordertecnik Gwinner GmbH & Co. PykoBoauTtens ABnaLnoHHbIX MNpoekTos
®UNOCOdUA NPOrPECCA

6. FogHes A.I'. — pyKoBOAMTENb @BUALIMOHHBIX MPOEKTOB (PUPMbI «M+F» 15
MOAENb NMUHEUHOW PEFTPECCUU NMPU NPOBEOEHUW YYETHBIX ONMEPALMA C HE®TENPOOYKTAMW.

T, Tumupkees P.I"., HayansHuk HAC OAO «HWAT» fa.7.H., npodeccop 17
MuHeHkoB A.A., HayanbHuk HAJT OAO «HUAT» K.T.H.
TpywwuH O.U., nrxeHep-texHonor OAO «HUWAT», acnupaHt
®paHkoB C.B. unrxeHep-texHonor OAO «HWAT», acnmpaHT -
MATEMATUYECKASI MOJEJIb U3MEHEHWS YPOBHSA YACTOTbI PABOYUX XXUAKOCTEW NMPU 3ANPABKE EOPTOBbBIX CUCTEM JTA

8. 'pomoB B. K. Mess-und Fordertechnik Gwinner GmbH & Co. PykoBoguTens ABMaunoHHbIX MNpoekTos 18
CbipoepoB H.E. KaHgupat TexHu4eckmx Hayk, foueHT MockoBcKkoro ocyaapcTBeHHoro TexHnyeckoro YHusepcuTeTa
rpakgaHckom aBuaumm
MPAKTUKA BbINONHEHWA FTMOPABMNWUYECKUX PACHETOB NPU HECTALIMOHAPHOM [IBWXEHWUWU MOTOKOB TOM/NBA B CUCTEMAX Li3C
W BbIPABOTKA PEKOMEHOALIUM MO CHUXKEHWIO BO3AEWCTBUSA M’MAOPOYAAPHBIX MPOLIECCOB HA TPYEOIMPOBOHYHO CETb U
OBOPYJOBAHUE CUCTEM Li3C.

9. FopoweBckui B.I. k.T.H. OO0 HTL «TpaHckop-K» 22
KamaeBa C.C. k.T.H. OO0 HTL, «TpaHckop-K»
M.W. Opykapos, k.T.H. OO0 HTL| «TpaHckop-K»
MATHUTHAA TOMOIPA®UA TPYBEOMPOBOAOB ASPOJIPOMOB - NMPOAOMKEHUE MHHOBALIUK

10. CbipoepoB H.E. KaHgupaat TexHuyeckmx Hayk, foueHT MockoBckoro ocyaapcTBeHHoro TexHuyeckoro YHusepceuTeTa 24
BonkoB C.WU. acnupant MI'TY TA
TEXHONOrns OYUCTKU TPYBOMNMPOBOOOB MOXET BbiTb YCOBEPLLEHCTBOBAHA

117 'pomoe B.K. Mess-und Fordertecnik Gwinner GmbH & Co. PykoBognTens ABnaunoHHbix MNpoekTos 26
OT ABTOMATU3ALIMWN K CUCTEMAM ABTOMATUYECKOIO YMPABNEHWA N UCKYCCTBEHHOMY UHTENNEKTY

12 Llinpnosckun C.B. reHepanbHbin gupektop OO0 lMNpom3aluuta 29
KAYECTBO, MPOBEPEHHOE BPEMEHEM!

13. Bonosuk T.B. — aupektop OO0 «letpoTtex AHanuTukas» ! .30
FTOT - HOBbIA AHATTU3ATOP [iNA ONPERENEHUA TEPMOOKUCIIUTENbHOW CTABUITIBHOCTW TOMNNUB AN PEAKTUBHBIX ABUTATENEN

14. YpsBuH C.M. gupektop LIC aBnalCM ®I'YT MocHUN TA 32
Tumouienko A.H. samecTtuterb aupektopa LIC aBualCM &Iy locHAW TA
0 PABOTE N0 OTMEHE OrPAHUYEHWW HA MPUMEHEHWUE ABWATOMIIUBA TC-1 CO CTOPOHbI 3APYBEXHbIX ABUTATENECTPOUTENBHBIX
KOPMOPALIUA

15: TumolueHko A.H. samectutens avpektopa LIC aBnalCM ®IYT MocHUN TA 34
YpsaBuH C.IN. gupektop LIC aBnalCM @Iy locHUAN TA
Koanos A. H. k.T.H. goueHT MI'TY TA
LIEHTP MO CEPTU®UKALIUA ABUATCM ®rYM FocHAWUIA: BYEPA, CEFOAHA U MNAHBI HA BYAYLLEE

16. YpsaBuH C.M. gupektop LIC aBualCM Oy MocHUN TA 38

KounsieB E.A. npocheccop MI'TY TA
BbICOKOTEMMEPATYPHBIE OTNOXEHWUA (BTO) PEAKTUBHBIX TOMNWUB: HETATUBHOCTb, BIIUAIOLLUE ®AKTOPbI, CNOCOBbI BOPbLEDI
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NoNe ABTOpBI. TEMA CTATbU cTpaHuua

17 TumoweHko A.H. 3amecTtutens anpekTtopa LIC aBal CM ®rYTM MocHUMTA 40
YpsiuH C.I. gupextop LIC aBnalCM &I'YT1 FocHUM TA
Kosnos A. H. k.T.H. goueHT MI'TY TA
FAME - MPAMAS YTPO3A BE3OMACHOCTM NMONETOB

18. TumoweHko A.H. samecTtutens aupektopa LIC aBnalCM &Y FocHUU TA 46
I'pagyHoB K.WU. acnvpant MITY TA ) y
MATEMATUYECKAS MOAENb MPABUTALIMOHHON OYUCTKU TOMNUB OT MEXAHUYECKMUX 3ATPSI3HEHMIA

19. Ocunoe O.M. aupektop HMO «ATPETAT» KaHm. TeXH. Hayk 48
MOHOMONWU3ALINA PbIHKA ABUATOMNMBOOBECNEYEHUS

20" Tanaes A.T. pykoBofuTenb LieHTpa Mo cepTudmkaLm, 3am. pykosogutens OC HAT, KaH[.TEXH.HayK 50
CenesHesa WU.B. akcniept OC HAT, pykosoauTenb cektopa MU TC n HAT
Ycauesa H.H. akcnept no cranpaptmsaunm UL, TC n HAT
METOIMYECKWUE OCHOBbI ®OPMUPOBAHUS KOPMOPATUBHOW CUCTEMbI CTAHOAPTU3ALIAN U CEPTU®UKALIMM OBOPYIOBAHUA
ABUATOMNUBOOBECMEYEHUSA

21 Tumupkees P.I., HayansHuk HUC OAO «HUAT» A.T.H., npodgeccop 52
MunenkoB A.A., HayanbHuk HAM OAO «HUAT» K.T.H.
Maenos A. B. Begywuit uixeHep OAO «HUAT» K.T.H.
TpywuH O.U., nrxeHep-TexHoror OAO «HUAT» acnmpaHT
®paHkoB C.B. uHxeHep-texHonor OAO «HUAT» acnupaHT
MOBBILEHUE TOYHOCTU U [IOCTOBEPHOCTMU KOHTPONS YUCTOThI ABUAXKMOKOCTEN ONTUKO-3NEKTPOHHBIMM NMPUEOPAMM.

22 Tumupkees P.I., HauansHuk HAC OAO «HWAT» f.T.H., npodeccop 54
MunenkoB A.A., HayansHuk HUM OAO «HUAT» K.T.H.
TpywuH O.U., nixeHep-TexHornor OAO «HUAT» acnnpaHT
®paHkoB C.B. urxeHep-TexHornor OAO «HUAT» acnvpaHT 3
PA3PABOTKA TEXHOMNOI MW U OBOPYOBAHUA NS NPOMbIBKWA A30TUPOBAHHLIM TOMMUBOM TPYBOMNPOBOAHBLIX KOMMYHUKALIUA
AJPOINOPTOB.

23. Cronspos WU. 3. gupekTop no passutio 000 «CTAHO» 56
BorgaHoe A. M. HavarnbHWK TexHuyeckoro otaena OO0 «CTAHL» £
COBPEMEHHbBIE OFHECTOWKUE MMAPABIIMYECKUE XUAKOCTU ANS FPAXOAHCKOM ABUALIUK

24, KoznoB A. H. k.T.H. poueHt MI'TY TA 60
NebGepes O.A. K.T.H., CT. HayuHbIi cOTpyAHWK LIC aBualCM FocHUM TA
AHATN3 ONbITA NPUMEHEHWSA TMAOPABIIUYECKUX MACEJT OTEYECTBEHHOIO U 3APYBEXHOIO NPOU3BOACTBA
B rPAXOAHCKOW ABUALIMN.

25: Cbipoenos H.E. KaHanaar TexHuuecknx Hayk, oLeHT MOoCKOBCKoro locynapcTeeHHoro TexHuyeckoro YHusepcuteTa 64
Benbckuit 0.B. HayuHbIn coTpyaHmk GAY «25 FocHU MO Poccun M0 XMMMOTOMOrMm»
OMbIT UCNONbL30BAHUA ANEKTPOMATHUTHOIO MOJIS CBEPXBbLICOKOW YACTOTbI MPU MPON3BOACTBE MOTOPHbLIX MACEN

26. Monen B.3. samectutens ampektopa 3A0 «HT® HOBUHTEX» 66
CkpunHuk A.A. BegyLumin nixxeHep OO0 «CAOH-Cuctemay.
®okuH A.B. kommepyecknil aupektop 000 «CAOH-Cucteman
NMPUMEHEHWE USMEPUTENbHbIX CUCTEM B KOMMMEKCAX ABTOMATU3ALIUM KOMMEPYECKOIO YYETA ABUATOMNUBA

27 Ay6acos 10.B. k.T.H. 3A0 «AnbbaTtpocy, . Mocksa 68
U3MEPUTENBLHLIE CUCTEMbI OB LEMHO-MACCOBOIO YYETA AN OBbEKTOB XPAHEHUS HE®TEMPOOYKTOB

28. Konsies E.A. f.T.H., npocbeccop 3aB. kacenport ATO u PITA MITY TA. 72
KoznoB A. H. k.T.H. goueHT MITY TA
lony6esa M.I. k.x.H., goueHT MITY TA. }
COCTOSAHWE NOArOTOBKN MHKXEHEPHO-TEXHUYECKUX U HAYYHBIX KALIPOB NSt OPFrAHWU3ALINA ABUATOMINTMBOOBECMEYEHUSA




g | VHehopMayUOHHbIL COOPHUK




MebopmayuorHs i COOPHUK a

|IE 2010

°A'ro BC X “

Bonbdzon C.A.
npeacegatens lNpaBnexns
Accounaumu opraHmsaumi
aBuaTtonnmeoobecneyeHus
BO3YLUHbIX Cy0B
rpaxkaaHcKom aBuaLmu.

TeyeHune 10 net komuteT aBual CM Accoumaumm «AapornopTt»

A npoBoAMI psia MEPONPUSATUN TEXHUYECKOTO, TEXHOMOrMYec-

Koro xapaktepa. bbin paspaboraH HauMoHanbHbIM cTaHaapT B
obnactn obopynoBaHusi aBualCM. KoMuTeT okasbiBanm NOCTOSHHOE
copeincTeme B pabote MI'TY A (ocHalanuck nabopaTtopuu, okasbi-
Banacb rnomollb B pabote kypcoB [1K, okasbiBanu cogeicteue B
OTKpbITUM crneunanusauun no asual CM). MNoesgku 3a pybex, o3Ha-
komneHue ¢ paboToli nepenoBbIX NpeanpuaTuin Mrepmarum, Utanum,
NMPOM3BOAALLIMX HOBEWLLIYIO TOMMMBO3AMNPaBOYHYH TEXHUKY MO3BOMMN
npuBneYb HoBble cpeacTaa 3anpasku BC A B Al Poccuun. MNpeseHTa-
Lyu, KOTOPbIe KOMUTET NMPOBOANI Ha NpeanpusTusix Poccum nogHsanm
UX Ha HOBbI TEXHWYECKkUA ypoBeHb. B nocrnegHue roapl BbiWmn 4
MHAOPMAaLIMOHHBIX COOPHYIKA, UH(OPMALIUSA B KOTOPbIX Aaria BO3MO-
HocTb T3K, koMmnekcaM 03HaKOMUTBLCS C OCHOBHbIMYM Npobriemamu,
CToAWMMY nepen npeanpusatuamm asnal CM u cnocobamu ux pelue-
HUs. B ToXe Bpemsi B yCIOBHUsIX 3KOHOMUYecKoro kpuamca 2008-2009
IT. Mbl OLLly TUIM CEPbE3HOE HEraTnBHOE BrusiHVe (OTCYTCTBUE CPEeACTB
drHaHCHpoBaHUsa ANs NOAOTBOPHON AEATENbLHOCTU 0BLLECTBEHHO
opraHusaumm). AKTUB KOMUTETA MPUHSI PeLIeHe O CO34aHUU HOBOM
dopMbI OpraHu3aLmy cBoel desTenbHoCTU. B oktabpe 2009 roga
6bina cosgaHa «Accouualysi opraHusauui asmatonnmeoobecneye-
HYs1 BO3ayLHbIX cyaoB [Ay». OcHOBHOW 3afa4elt HOBOW OpraHM3aLmm
SIBNSAETCHA MOMOLLb B pa3BuUTUM BU3HECa ee YNeHOB, COdeNCTBME UX
KOMMepYecKo AesTenbHOCTW, 3aluuTa WX MHTEepPecoB B rocyna-

PCTBEHHbIX OpraHax BNacTW, TECHOE COTPYAHUYECTBO C OpraHamu
KOHTpOns 1 Hagsopa. Accounauusi NnaHupyeT NpuBreYeHne YneH-
CKMX B3HOCOB C LieNbio (hMHAHCMPOBaHUS U U3faHus MHAOpMaLMOH-
HbIX COOPHMKOB, 0BecneveHre BCeX MEPOMPUSTUIA MnaHa paboTsl. Mbl
nraHupyem OTKPbITVE CBOEro caWTta, Hanv4vMe KOTOpOro Mo3BONUT
MMETb MOCTOSIHHYIO CBSA3b C pervoHamu Poccum, nnaHupyem akTuBHoe
y4acTme B BbICTaBKax, NpoBedeHWe TeMaTUyeckux KOHepeHLuit,
ceMuHapoB. Accoumalus roTOBUTCS MPUHATL akTMBHOE y4yacTue B
sbicTaBke VIHTEPMALL-2010. Hauanom pa6oTbl BHOBb CO3[4aHHOM
Accoumaumn ctano nposegeHne Ha 6ase MITTY A MexayHapogHo
Hay4HO-TEXHUYeCKon KoHepeHLun «ITyTu passuTus Tonnmeo3anpa-
BOYHbIX komnnekcoB B Al Poccun». KoHdepeHums cobpana Gonee
100 npencTaBuTenen U3 MHornx permoHos Poccun. OQHOM 13 OCHOB-
HbIX 3aJa4y Mbl CTaBuMM paspaboTky HaLMOHanbHOro craHhapTa B
obnacTtn TexHonorum aBualCM. 3To cepbesHasi paboTa BO3MOXHA
npu TECHOM COTPYAHWYECTBE BCEX YNeHoB Accouuauun U npexae
Bcero FocHUU TA, ®AY «25 NocHUIN MuHo6opoHbl Poccrm no xummo-
Tororumny, cneumanmctoB T3K 1 KOMMNEKCOB.

B nepcnekTtrBe HeobxoaMmo npvBneYb K AesTenbHOCTM Accoupanmui
Havnbonee KBanMMULMPOBAHHLIX U aBTOPUTETHLIX MPeACTaBUTENE
BCEX 3auMHTepecoBaHHbIX NPeanpuATUA U opraHm3auunin. Xody noxe-
naTb BHOBb CO3[jaHHOI AccoLmaLm yCrNeXoB B €e 04eHb He MPOCTON U
O4eHb Hy>XHoW paboTe.
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BopoHeukuii A.E.
[eHepanbHbIf AYpekTop
HIM «Cneyreonapk»

Mansueg O.II
[maBHbIN NHXeHep
3A0 «T3K LUepemeTbeBo»

OEKNAPALINA MPOMBILUNEHHOW BE3OMACHOCTH
TOMNMBO3AMNPABOYHBIX KOMMJIEKCOB ASPOIOPTOB.

eKnapauysa NpoMbILLNEHHON 6e30MacHOCTM OMacHoro NMPOU3Bo-
OCTBEHHOro 0bbekTa — [OKYMEHT, B KOTOPOM MpeacTaBneHsbl
pesynbratbl BCECTOPOHHEW OLIEHKU pucka aBapuu, aHanuaa

[OCTaTOYHOCTM MPUHATLIX MEp MO MpeaynpexneHuio asapum 1 o

obecrneyeHno roTOBHOCTY OpraHM3aumMn K aKChmyaTauun onacHoro

NPOM3BOACTBEHHOIO 06beKTa, a Takke K NoKanusaLlum nocneacTsuii

aBapun Ha OMacHOM NPOU3BOACTBEHHOM 0ObEKTe /4/.

B cooTBeTCTBUM C TpeGOBaHUSIMY, COAEPXKALLMMUCS B NOCTAHOBMEHNN

MpasuTensctea PO Ne 87 ot 16.02.08 r. «lonoxeHne o coctase

pasfernoB MPOEKTHOW AokymeHTauuu ...» /5/ 1 npukasa Ne 36 ot

01.040.08 MuHpervioHa P® «O nopsiake paspaboTkv 1 cornacoBaHus

crieunanbHbIX TEXHUYECKUX YCMOBUN ...» /6/, NpOekTHas LOKyMeHTa-

UMsi Ha OOBLEKTbI KanmUTanbHOTO CTPOWTENbLCTBA (Kak Ha MpOW3BO-

ACTBEHHbIE, Tak WM Ha JUHenHble OObEeKTbl) AOIKHA copepkaTb

ABeHaguatb pasgenos /7/. MNocnenHuin u3 Hux, pasgen 12 - «MHas

OOKyMeHTauua B cryyasx npeaycMoTpeHHbix degepanbHbiMu

3aKoHamu» [OMmKeH codepxaTb [leknapauuio npoMbILLEHHON

6e30MacHOCTI OMAacHOro NPOU3BOACTBEHHOTO 06beKTa, eCrin HeoBXo-

AumMocTb ee paspaboTkn ana T3K wnu cnyx6el TCM asponopTta

BbiTeKaeT 13 nonoxeHwt ®enepansHoro 3akoHa Ne116-d3 /1/. Mpu

pa3paboTke cneunanbHbIX TEXHUYECKUX YCMOBWA (B OCHOBHOM,

NMPUMEHAEMbIX NPU PeLLeHUn BOMPOCOB MoxapHon 6e3onacHocTyh) u

Hexnapaunm npombilLneHHo 6e30MacHOCTM NpU NPOEKTUPOBAHUM

OMacHbIX MPOU3BOACTBEHHbIX OOLEKTOB HEOOXOAUMO MPUMEHSTH

KONMMYECTBEHHbI aHanus pucka.

Ans 06bekToB TONNMBO3aNpaBOYHLIX KOMMMEKCOB a3pOnopToB

COrmacHo npunoxexHuo 2 @egepansHoro 3akoHa Ne116-03 /1/

Deknapauns npoMbiluneHHON Ge3onacHoCTH OOmKHa pas3pabarbi-

BaTbCs MPY YCIOBUM:

- NpeaentHoe KOMMYECTBO ONAacHbIX FOPHYMX XUOKOCTEN, HAXoas-
LMXCA Ha TOBapHO-CLIDLEBLIX CKnagax M Basax npesbillaeT
50.000T;

- MpeaenbHOe KONUYECTBO ONACHbLIX MOPHYMX XMAKOCTENR, UCMOoMb-
3yeMbiX B TEXHOMOTMHYECKOM NMPOLIECCE UMK TPAHCTIOPTUPYEMBIX
no MarucTpansHoMy Tpybonposoay npesbiwiaet 200 T.

lMepBoe ycnosue ManoBEepOsTHO, TaK Kak HU B OHOM a3pOMopTy

Poccuiickoit dhenepaumu HET TONNMBO3aNPaBOYHOMO KOMMNEKCA C

Taknm oBbemom xparenus asualCM. Mpu 3ToM ocoboe BHUMaHMUE

peKoMeHAyem 0BpatuTs Ha TO, YTO Mof BTOPOE YCrOBME MOAXOAAT

cuctembl LISC pspga kpynHbiX aspomopToB CTpaHbl, a Takke, YTo

BCTpeyaeTcs Haubonee 4acTo, Tpy6onpoBoabl Mexay cknagamm FTCM.

Heknapauns npombilneHHo 6e30MacHOCTM Ha MEXCKMaAckue U

TEXHonoru4yeckme TpybonpoBoAbl TOMMMBHO-3AMPABOYHbLIX KOMMEK-

COB @3pONOPTOB AOMMKHbI BKITHOYATL B cebs1 /4/:

- TUTYNbHbBIA TACT;

- AaHHble 06 opraHu3aLnm-paspaboTymke geknapaLmm;

- obLume cBeneHus;

- pesynbrathl aHanuaa 6e3onacHocTy;

- obecneyeHus TpeboBaHN MPOMBILLNEHHOM 6e30MacHOCTH;

- BbIBOAbI;

- CUTyaLMOHHbIE MMaHbl;

- ABa obfA3artenbHbIX MPUNOKEHUS:
3anucka v MHopMaLMOHHBIV JIACT.

OcTaHoBMMCS Ha OCHOBHBIX pasaenax AeknapaLyn NpOMbILLIEHHO

6e3onacHocTu:

pac4YeTHO-MoACHUTENbHaNA

«Pe3ynbraTthbl aHanusa 6e3onacHocTU».

CeefeHust 06 onacHbIX BellecTBax W obLUMe CBEOEHWs O
TEXHOMOrM4ecknx npoueccax npefoctaenser 3akasyvk geknapaumm
NPOMBbILLNIEHHOM Be3onacHOCTU.

AHanus pucka Ha4MHaeTCsi C OMpEeAeneHns MepeyHs OCHOB-
HbIX PaKTOPOB 1 BO3MOXHbIX MPUYMH, CMIOCOBCTBYIOLLIMX BO3HUKHOBE-

HIIIO 11 PasBUTUIO aBapuii Ha TOMMMBONPOBOAE (K HUM OTHOCSITCS Takue
hakTopsbl, Kak HanU41e roproYert XuaKkocTy 1 BO3MOXHOCTb 06pasoBa-
HUSI CTATUYECKOrO 3NEeKTPUYECTBa; TakMe NPUYUHbI, Kak OLUMBOYHbIe
[eNCTBMUA NepcoHana, oTkasbl apMaTypbl Y Pa3beMHbIX COeANHEHWIA,
npekpalleHve noaayn arneKTposHeprumn, AeNCTBUE BHELLIHUX (haKTo-
POB UIN NMPUPOIHbIX CAM, HECAHKLMOHVPOBaHHbIE UMW MHbIE AENCTBUS
Ha TeppMTOPKM ONaCHOIo NPOU3BOACTBEHHOMO OGLEKTA U MP. ).

PaccmatpuBatoTcsi BO3MOXHbIE CLEHapuyt TUNOTETUYECKMX
aBapuil Ha geknapupyeMom o6bekTe (Hanboree onacHbIi CLeHapui 1
HanuMeHbLLas BEPOATHOCTb BOZHUKHOBEHUS — «TUMbOTUHHBIN» pa3pbiB
TOMMUBOMPOBOAA C MaKCMMarbHbIM BbIOPOCOM OMAaCHbLIX BELLECTB,
obpasosaHnem obnaka TOMMMBHO-BO3AYLUHOM CMECU U Apeidom
B3pPbIBOOMNACHOr0 obnaka TOMMWBHO-BO3AYLIHOM CMecwu; Haubornee
BEPOATHbIV CLiEHapuii C MeHee TSXenbIMU NOCNeACTBUSIMU — yTedKa
OMnacHoro BeLecTsa 13 TOM1BONPOBOAa NPU ero YacTUYHON pasrep-
meTusaummn.) OnucaHus cueHapueB TMPUBOAUTCS B pPacyeTHo-
MOSACHUTENbLHOW 3anu1cke.

[aHHble 0 pasmepax BepOSATHBIX 30H AEMCTBUS NMOPaXaOLLNX
hakTopoB AN OMUCaHHBIX CLEHapueB asapwit. [ns Kaxmoro wa
CLeHapueB yKasbiBaeTCs paauyc NopaKeHWUs! OTKPbITHIM MrameHeM,
paouyc MOPaXEeHWs OCKONMKamu, paguycbl MNOPaXKeHUs yaapHoWn
BOSTHOM U TENI0BbLIM U3TyYeHUEM PasNYHON UHTEHCUBHOCTH.

Csenenns 0 BO3MOXHOM YuCrie MOCTpadaBLUKX, BKIHOYast
norubLumx cpeam paboTHUKOB U MHBIX dM3nYeckmx nuu. B 3aBrucumoc-
TV OT rPaHuLl 30H BO3MOXHbIX MOPaXKEHW onpenenseTcs nepeyeHs
00beKTOB  OpraHu3aLu, CTOPOHHUX OpraHM3aLMi U HaceneHus
NoNasLUMX B 30HY MOpaxeHus. Ycno netanbHbIX UCXOLOB onpeaerns-
€TCS C Y4ETOM 3Ha4YEHI YCIIOBHOM BEPOSITHOCTU MOPaXXeHUs Yerose-
Ka ornacHbIMy hakTopamu aBapum, B TOM YUCTE, UCXOAS U3 MPEAnorno-
KEHWSI, YTO aBapuriHas CUTyauuss U ee AanbHelline pasBuTHe
NMPOVNCXOANT B MOMEHT BPEMEHHOr0 MpebbiBaHWs 0BGCIYXMBaIOLLIETO 1
PEMOHTHOrO NepcoHana Ha JaHHOM yyacTke Tpy6onposoaa.

CeepeHnsi o BO3MOXHOM yllepGe oT asapwil. B cnydae
peanusauunn NpefcTaBneHHbIX CueHapyeB aBapuii BEMUYUHLI yilep-
6a, MPUYMHEHHOTO (U3NYECKUM U OpUAMYECKUM NuuaM, 6yner
3aBWCETb OT CTEMNEHWN paspyLLeHus 1 CTOMMOCTU TpyGonpoBsoaa, uncna
noAe, NonasLUMX B 30HY MOPaXKEHUS, KOMMEHCALIMN CeMbAM MOrno-
LUINX, KOCBEHHOrO yulepba, onpefeneHHoro kak yBbITk U3-3a Heuc-
NONb30BaHHbIX MPOV3BOACTBEHHbLIX BO3MOXHOCTEM U KOMMYecTBa
BPEAHbIX BbIBPOCOB, MONaBLLVX B aTMOCDEpY B X0fe aBapuit.

Pesynbtathl ouexku pucka aeapui. Onpefensietcss BeposT-
HOCTb BO3HUKHOBEHMUs1 Hanbornee onacHbIX Mo CBOMM MOCMENCTBUAM
CLieHapu1eB pasBnTWs aBapun Ha 06beKTe U BEPOATHOCTb BO3HUKHOBE-
HUs1 Hanbonee BEPOSTHLIX CLIEHAPUEB Pa3BUTHS aBapuil Ha 06bekTe
HauMeHee omnacHoro Mo csouMm nocrneacTeuaM. Onpenensiercs
BEPOSATHOCTb HACTynneHs cobbiTUs WHAWBMAOYANbHOTO pucka W
COLManbHOro pycka npu peanvaaLmm ykasaHHbIX CLIEHapUeB aBapuit.
OnpeaensioTcs pucku HaHeceHus yiiep6a UMyLLLECTBY NPeanpUsTUS
W pyCKV HaHeceHus yuiepba OKpyxatollen NMpUPOAHOW cpede npw
peanusauun Haubonee BEPOATHbIX CLEHApUEB PasBUTUS aBapuii.
Pacuetbl Bcex ykas3aHHbIX DPWUCKOB MPUBOAATCH B PaCYETHO-
NMOACHUTENbLHOM 3aMUCKe.

«O6ecneyeHune TpeboBaHU NPOMbILLIIEHHOR 6€30MacHOCTUY:

OTmevaeTcsa Hanuume nuLeH3un PocTexHaasopa Ha aKcnnya-

Tauuo B3pLIBOOMACHOrO NMPOM3BOACTBEHHOMO 06bLEKTa U MULIEH3UU

MYC P® Ha skcrnyaTauvio MoXapoonacHOro NpoW3BOACTBEHHOMO
obbekTa.

OTmeyaeTca Hanvume NoaroToBKU U MEPENnoAroTOBKM Nepco-

Hana oBCnyXuBaLWEro OnacHbii MPOM3BOACTBEHHbIA OOBLEKT.

lpoBepsoTcs Nnaxsl, NPorpaMMbl U rpadvky NPOBEPKM 3HAHWIA MO

NpoMbilLnieHHoNn ©Ge3onacHoCTM pykoBoAWUTENel U CreumManucToB
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opraHu3auum cobcTBeHHUKa 06beKTa U COOTBETCTBUE MX TpeboBaHu-
AM HOpPMaTWBHbIX AoKyMeHTOB PoctexHaasopa (PO-03-444-02 /8/) wn
MUC P® («TexHuuyeckuin pernamMeHT o TpeboBaHWUAX MNOXKapHOM
H6e3onacHocTu» /2/).

lMpoBepsieTcs Hanuyve CUCTEMblI MPOU3BOLCTBEHHOIO
KOHTpons npeanpuaTusi. Hanuuune MNonoxeHns o Npou3BoOACTBEHHOM
KOHTpOre, Np1kas 0 HasHa4eHUM OTBETCTBEHHOIO 3a NPOM3BOACTBEH-
HbI KOHTPOIb.

CeefileHns o cucTteme npoBefeHns cbopa uHdopmauum o
NPOU3OLUEALUNX UHUMOEHTaX U aBapusx U aHanuae aTo MHpopma-
ummn. Hanunune cnyx6 BeoyLUMX perucTpaumio, y4eT 1 aHanma npuymH
VHUMAEHTOB M aBapwuil. Hanvume MHCTPYKUUKM O paccrefoBaHun u
y4eTe MHLUMOEHTOB 1 aBapuin.

CBefeHnst 0 NPUHATBIX Mepax No NpeAoTBpaLleHnto MocTo-
POHHEro BMeLlaTeNnbCTBa B AEATENbHOCTb Ha AeKrnapupyemom
obbekTe, a Takke Nno NPOTMBOAEVCTBUIO0 BO3MOXHbLIM TEPPOPUCTUHEC-
kMM aktaM. Ha ocHoBaHuu noctaHoBrneHusi MNpaeutensctBa PP Ne
1040 ot 15.09.1999 r. «O mepax no NpoOTUBOAENCTBUIO TEPPOPUIMY»
/9/ porkeH BbITb pazpaboTaH KOMMMEKC MEPONPUATUIA MO NPEAoTBPa-
LLIEHWIO TEPPOPUCTUHECKMX NMPOSIBNEHUI HaNpPaBneHHbIX Ha UCKITHYe-
HVWE BO3MOXHOCTU OCYLLECTBMEHUS TEPPOPUCTUHECKMX aKTOB MyTem
HeCaHKLMOHNPOBaHHOrO BO3AENCTBMA Ha YCMOBMUS 3KCrmyatauuu
onmacHbIX MPOW3BOACTBEHHBIX OOBEKTOB, NMpecevyeHne He3aKOHHOro
060poTa NPOMBILLMEHHBIX B3PbIBYATLIX MaTepUarnos 1 MX UCMOMNb30Ba-
HWe B KPUMUHATbHbIX LiENsiX.

[Insa onpefeneHns BO3MOXHbIX CLieHapyeB BO3HUKHOBEHMS U
pasBUTUSI aBapuii, YETKON KOHKPETMU3aLmMy AeNCTBUIN NPOU3BOACTBEH-
HOro MepcoHana creunogpasgeneHnin gomkeH ObiTe paspaboTaH
«MnaH nokanusauuy n nukemaauuv asapuiiHon cutyauum (MIAC)».

CeefneHns 0 cocTaBe MPOTUBOABAPUIHBIX CUIl, aBapuiHO-
cnacaTenbHblX W Apyrux crnyx6 obecneyeHnss NPOMbILLNEHHO
6esonacHocTU. [JormkHO BbITb CHOPMUPOBAHO HELLTATHOE aBapUitHO-
crnacarenbHoe (PopMIPOBaHUE C yKazaHUeM YUCIIEHHOCTV NIOACKON U
crneumarnbHbIX TEXHUYECKUX CPeAcTB. YKasaHbl TeppuTopuarnbHble
crneunanu3MpoBaHHble MOUCKOBbIE W aBapuUHO-CNacaTerbHble
cnyx®6bl C ykazaHne YACIIEHHOCTM MIOACKO 1 CrieLnarnbHON TEXHUKA.

CBefieHNst 0 (hVHAHCOBBLIX M MaTepuarnbHbIX pecypcax Ans
rniokanusaumu 1 nukBugauun nocrneacTBAn aBapuin Ha Aeknapupye-
MoM oGbekTe. MeponpusiTusi No NUKBUAALMM (okanuaauum) nocre-
[ACTBUA aBapuil OCYLLECTBMSETCA 3a CYET O0OOPOTHbIX CPEACTB
npeanpusTus.

CBefieHns 0 cUCTEME OMOBELLEHNS B ClyYae BO3HUKHOBEHNA
aBapuu Ha feknapupyeMom obbekTe ¢ NpYBEAEHNEM CXEMbl OMOBe-
LLEHWS U yKa3aH1eM rnopsifika AeCTBUI B CIlyYae aBapuil.
OnoBelleHNe OCYLLECTBAETCH BCEMU WMEKLIMMUCS CPeacTBamu
CBSA3U M0 3apaHee paspaboTaHHbIM cxemam ans paboyero 1 Hepabo-
Yero BpeMeHu. CxemMa onoBeLLeHNsi MOCTOSAHHO HAaXOQMUTCS B MOMeLLe-
HUM CMEHHOro HayanbHuka npousBoacTBa. Homepa TenedoHoB
OroBeLLaeMbIX ML ¥ OpraH13aLyin YTOYHSIIOTCS He pexe OJHOro pasa
B nonroga.

[epeyeHb OCHOBHbIX Mep, HampaBfeHHbIX Ha yMeHblleHne
pucka aBapuin. Heobxoamnmo Hanuyne TEXHONOMMYEeCKoro perfnamMmeHTa
Ha akcnnyaTaumio obbekTa. CBoeBpeMeHHOe NPOBEAEHWE [JMarHoCTu-
kn obbekTa. [poBeneHune perynsipHbiXx Yy4eOHO-TPEHNPOBOYHbLIX
3aHsTUIA, NpoBepka 3HaHun MIAC n T.4.

Jintepatypa:
1. ®epnepanbHbiii 3akoH oT 21.06.1997 . Ne

onacHbIX NPOU3BOACTBEHHbIX 06BEKTOBY.

2. ®epepanbHblii 3akoH oT 22.07.2008 . Ne

TpeboBaHMsAX NoxapHon 6e30MacHoOCT».

3. depepanbHbIii 3akoH oT 27.12.2002 1. Ne

e
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Hawnboree xapakTepHble omnbkm npu odopmnerHun [eknapauum
NMPOMBbILLMIEHHON ©Ee30NacHOCTX OMacHOro MpPOV3BOACTBEHHOIO
obbekTa:

- He yKasblBaTCHA rpaHuLbl 1 pasmepbl AeKnapupyemoro ornacHoro
NpOV3BOACTBEHHOTO 06bEeKTa;

- [aeTca He BepHOe OrpederieHVe Wy He MOoSHbIA nepeyeHb
clieHapueB aBapuii. He paccmatpmBaloTcsi CLEHapun C pasneTom
OCKOIKOB ¥ Hauboriee onacHoro cLeHapus ¢ Apendom B3pLIBOO-
nacHoro obraka TOMMMBHO-BO3AYLLHON CMECK, YTO MPUBOAUT K
3HAYUTENBHOMY 3aHWKEHWIO OMACHBLIX PaccTosiHWiA (B 3-4 pasa),
Ha KOTOPbIX BO3MOXHO MOPaXXeHUe npu BO3HUKHOBEHWUW U pasBu-
TUM aBapuil. PaccMoTpeHue cueHapus C ropeHuemM TOMMMUBHO-
BO3MYLLUHOMO 0braka B pexvMe «OrHeHHOro Luapa» HeoboCHOBaH-
HO. B ycrosusix aBapuiiHON pasrepmetusaumy Tpybonposoda ¢
KEPOCMHOM TaKoW MEexXaHW3M T[OpeHusi TpyaHO MOoATBEepaAUuTb
pacyeTamm TEXHUYECKMX MPOrHO30B BEPOSITHOCTU TaKoro cobbl-
™s;

- pacyeTbl 30H MOpa)keHWs Npu B3pbiBE TOMMMBHO-BO3AYLIHbIX
cMmecelt Heobxogumo npoBoAuTb Ha ocHoBe P[-03-26-2007
«MeToauyeckme ykasaHus Mo OLEeHKe MOCNefACTBUIN aBapUnHbIX
BbIBGPOCOB OMacHbIX BELLECTBY (AanbHOCTb Aperda obnaka) n Ha
ocHoBe P[] -03-409-01 «MeToguka oLeHKM NoCnencTBUIN aBapuii-
HbIX B3PbIBOB TOMIMBHO-BO3AYLLUHbLIX CMECeN» (B3PbIBbl TOMIMBHO-
BO3OYLWHbIX cMecel). Mcnonb3oBaHne MeTOAVKM OLEHKM 30H
paspyLUeHusi Npy B3pbIBE NaporasoBbiX cpeq B TEXHONMOMMYECKNX
6rnokax HegomnycTumo. ;

- 3a4acTyio He NMPEeACTaBNsAT aHanMa onacHoro passuUTUS aBapun,
CBA3aHHbIX C Apendom 1 B3pbIBOM obrnaka B6ImM3n pacnonoXeH-
HbIX OpPYrX 06bEKTOB (CamMONETOB Ha CTOSHKE, LIEXOB, afMUHUC-
TpaTUBHbIX 34aHWit), a Takke MOCMNEACTBUIA aBapui Ha Tpacce
TpybONpoBOAOB B MecTax nepecedeHus aBToAopor M B3MeTHbIX
nornoc;

- BbIMOMHSAETCS HEMpaBUbHOE MOCTPOEHWE Nonen NoTeHumansHo-
T pycKa NopaxeHus Moaew;

- CUTYaLMOHHbIE MiiaHbl COBLITUI HE COOTBETCTBYIOT TpeboBaHUAM
HOpMaTuBHOM NuTepatypbl /4 /;

- npu paspaboTke Aeknapauuii NpoMmbllLNeHHoW 6esonacHocTu
onacHbIX NMPOW3BOACTBEHHLIX OGLEKTOB UCTOMNb3YOTCS 3apybex-
Hble KOMMbIOTEPHbIE MPOrpamMMbl, MPaBUbLHOCTL PacveToB Mo
KOTOPbIM HEBO3MOXXHO NMPOBEPUTL M3-3a TPYAHOOOCTYMHOCTU 3TUX
nporpaMm. OTO MOXET CTaTb Takke U NPUYMHON OTKasa B pervc-
Tpauuv geknapauum.

Ecnu HeoBxoauMocTb pa3paboTku Aeknapauuv NPOMbILLNEHHON
6e30MacHOCTU OMacHOro MPOW3BOACTBEHHOTO OObEeKTa CBsA3aHa C
BOMPOCAaMW NMPOEKTUPOBAHWS PEKOHCTPYKLIMK, KannTanbHOro peMoHTa
WM HOBOTO CTpPOUTENbCTBA OObEKTa B LIEMOM WK €ro COCTaBHbIX
yacTel (3maHuil, COOPYXKEHWI, TEXHOMOrMYECKMX KOMIMIIEKCOB)
peKoMeHayeM B 3TOM Cry4ae W3y4uTb TeXHUYECKW pernameHT o
TpeboBaHusIx noxapHoi 6GesonacHocTn /2/. C npuHATUEM 3TOrO
3aKoHa B nepeyeHb JOKYMEHTOB, paspaboTka KoTopbIx Heobxoanma, B
OroBOPEHHBIX CriyyasiX, NMOMOSHUANCS HOBLIM JOKyMeHTOM — [leknapa-
uven noxapHoit 6GesonacHocTn. MNpu 3Tom paspaboTka ogHoW K3
Oeknapauum, MpoMbILLTIEHHON WY MoxapHow 6esonacHocT, He
OTMEHSIET HeOBXOAMMOCTb paspaboTki Apyron Aeknapauum.

116-®3 «O npombiLLneHHON BesonacHocTH
123-93 «TexHnyecknin perrameHT o

184-93 «O TexXHNYEeCKOM perynmpoBaHum».

4. PO-03-14-2005. «Mopsagok ochopMneHs AekriapaLyii NpoMbILLIIEHHON 6e30nacHoCTH
OMacHbIX NPOU3BOACTBEHHbIX OGHLEKTOB M NepeYeHb BKITIOYaEMbIX B HEE€ CBELEHNY.

5. «[lonoxeHune 0 cocTase pasnerioB NPOEKTHOM AOKyMEeHTauuy 1 TpeboBaHmus K nx
conepxaHuioy». YTB. MNMoctaHosneHvem MNpasutensctea PO ot 16.02102008 r. Ne 87.

6. «O nopske pa3paboTKy 1 COrMacoBaHus crnelmanbHbIX TEXHUYECKMX YCroBui Ars
pa3paboTKy MPOEKTHOM AOKYMEHTaLMy Ha 06beKTax KanuTarnbHOro CTPOUTENbLCTBAY.
Mwunpervon P®, Mpukas Ne36 ot 01.04.2009 r.

7. Boponeukuii A.E., Manbues O.I. «OpraHusaums npoBeaeHnst CTPOUTENBLCTBA U PEMOHTA
Ha obbekTax aBmaTonnMeoobecrneyeHns B COBPeMEHHbIX ycrnosusaxy. VHd. C6. 4

Komutet aBnallCM, 2009 r.

8. PI-03-444-02. «O nopsiake NOATOTOBKM U aTTecTauumn paboTHUKOB OpraHu3aLmnm,
OCYLLECTBALWMX AEATENbHOCTb B 061aCTV MPOMBbILLIIEHHO 6€30MacHOCTM OMnacHbIX
MPOV3BOACTBEHHbBIX 0GBEKTOB, MOAKOHTPONbHLIX MocropTexHaasopy Poccumy.

9. TMMocTaHoBneHus MpasuTenbctea PP Ne 1040 ot 15.09.1999 r. «O mepax no

NPOTUBOAENCTBUIO TEPPOPU3MY»
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BopoHuoBA.C.
3amMecTuTerNb HavyanbHMKa
oTAena aspofpoMoB,
aspornopToB U
ceptudmKaLmm cuctem
TOMNMMBHOrO obecneyeHns
MTY BT LIP ®A BT

Matbiko A.1O.

MHXeHep oTaena
a3poapOMOB, a3pOrnopToB
1 cepTndukaLnm cuctem
TOMMUBHOTO obecrnevyeHns
MTY BT LP ®A BT

NMPOLIECC ABVMATOMNNMBOOBECNEYEHKMA BO3AYLWHbLIX CY0B
HA TTIOCALOYHbIX MNOLWALKAX

©XpEermoHanbHoMy TeppuTopuansHOMY YrpaBrieHulo BO3-

AyLiHoro TpaHcnopta LieHTpanbHbix paitoHos PABT noakoH-

TPOrbHa aBUALIOHHAs OeATeNbHOCTb aBuanpennpusTuin u

aBvakomnaHuii Ha 30 —Tv aspoapomMax, BEpToApOMaXx 1 NocafoqHbIX
nrowlaakax, 3aHeceHHbIx B Peectp YnpasneHus.
MponssoacTeeHHas AeATenbHOCTL aBMakoMMaHWii HampasreHa Ha
OCYLLIeCTBNEHNE BO3MYLUIHbIX MEpPeBO30K MaccaXWpoB W TPy3oB, a
TakKkKe BbINOSIHEHUS aBMALIMOHHBIX paboT (aBUALIMOHHO — XUMUYECKUe
paboTbl, aBnanecooxpaHa, obreT MarucTpanbHbIX HedTe - razonpo-
BOOOBUAP.).

ABMaLIMOHHbIE PabOTbl BLIMOMHSAOTCA aBMAKOMMNAHUSIMU

YnpaBneHust U ¢ NocapoYHbIX MIOLWEAoK, KOTOPblE He BHECEHb! B
PeecTp, Ho HaxogsATCs «Ha yueTe».
YnpasneHuto NoaKoHTPOrbHbI Goree 60 — T aBnakoMmaHui ABuaLmmn
obuero HasHaueHnsi (AOH), GOMbLIMHCTBO KOTOPbIX Ga3npyloTcst Ha
NMoCaAoYHbIX NIToLaAKax U B CBA3M C 3TUM KOHTPOIb 3a UX aBMaTomnu-
BooGecne4eHeM 3aTpyaHeH.

lMpn ocylecTBNEHUM rocyapCTBEHHOMO KOHTPONs 3a Aes-
TEMbHOCTbIO aBUAKOMMNaHUM 1 NpOBeAEeHUM CepTUdUKaLMM OpraHnaa-
LU aBMaTOMMMBOOGECTEUEHNS], B TOM YMCMle M Ha MNOCAAOYHbIX
nrowagkax,  OTCYTCTBYeT 4eTKOe W O[HO3HAYHoe TpaKkToBaHWe
HOPMaTMBHbIX AOKYMeHTOB A, a uMeHHo nyHktom 1 Ctartbu 8 Bos-
AyuiHoro Kogexca P® ot 19.03.1997 . Ne 60-93 (pep. o1 30.12.2008 1)
«Ob6sizaTenbHO  cepTUdUKALMM  MNOANEXKAT. .. lopUANYEcKe nnLa,
ocyLlecTenstowme 1 (Mnm) obecneynBaroLLe KOMMEPYECKIE BO3AYLL-
Hble NepPEeBO3KM, BbINOSTHEHVE aBUALIMOHHbLIX paboT. ..».

ABNaKOMMaHUW, BLIMOMHSIOWME aBUALMOHHLIE PabBoThl C
NoGafoYHbIX MIIOLWaAoK, NMpy MOMHOM LMKNE OCYLLECTBIsASA NMPOLEece
asuaTonnmeoobecneyeHuns (Mprem, XxpaHeHue, NoAroToBKy, KOHTPOIb
Ka4ecTBa U1 3anpaeKy CBOMX BO3[YLUHbIX CYA0B), (DOPMarbHO Herb3s
npvBreYb k ceptudukaLmm, Tak kak B degeparnbHbix aBUaLMOHHbIX
npasunax «Ceptudrkaumsi asponopTo.. MNpoueaypbl», YTBEPXAEH-
Hbix ®C BT Poccumn 24.04.2000 r. Ne 98 (B pea. Mpukasa MuHTpaHca
P® ot 07.09.2007 . Ne 131) He nponucaHsl Tpe6oBaHus 0 cepTUdMKa-
L1 3TOro BMAa asporopTOBON AESATENbHOCTM Ha MOCam0YHbIX
nrowagkax. B Toxe Bpemsi OTCYTCTBYET BO3MOXHOCTb TpeboBaTh C
aBMaKOMMaHWii HeobXoaMMOCTb UX CcepTUdMKaLMM Mo AaHHOMY
HanpaeneHuo ¢ noauumii TpebosaHuii «PAT. CepTUdUKaLMOHHbIE
TpeGoBaHNsA K OpraHu3aLysiM aBnaTonMBoobecneyeHmnst BoaayLUHbIX
nepeBo30k», yTBepxXaeHHbIX MNpukazom PCBT Poccum ot 18.04.2000
r. Ne 89 (B pegakumm Npukasa MuHTtpaxca PO ot 13.09.2007 . Ne 118),
Tak kak B HasBaHum Al oTcyTcTByeT hpasa «aBuaLMOHHbIe pabo-
Thi», €CTb «...BO3AYLUHbIX NEPEBO30KY.

B pesynbraTe aBnakomMnaHu, UMetoLLme B CBOMX CTPYKTypax
cneumnanuctos no NCM (1 gaxe cnyx6bl TCM), a Ha GanaHce (Unu B
apeHfe) TexHuyeckue cpefctaa sanpasku (T3, AT, ®3A), cpeacTea
XpaHeHus (pesepByapbl, 60YKOTapy) M OCYLLECTBASIOLIME MOMHbIN
LVIKIT ABWXEHNSA aBUaTonmBa Ha NocafoyHbIX noLagkax, hopmars-
HO He noanexar cepTUcmKaLmu.

C Opyroit CTOPOHbI €CTb MpeLieeHTbl, Koraa aBsakoMnaHmm
VAt Ha onpefeneHHble (hvHaHcoBble 3aTparthl (0T6op Npob asua FCM
n 3akntoyeHune gorosopa ¢ LIC aBna NCM DIy «focHUW TA» Ha
npoBeeH1e aHanusos), Nony4atoT 3akoYeHue Mo YPoBHIO KayecTsa
1 4YNCTOTbI aBMaToMNNMBa B CUCTeme TonnveoobecnevyeHus. B ganb-
HelieM, NoaroTaBnyBas AOKA3aTeNbHYH [OKYMEHTaLMIO B COOTBE-
TCTBUM € TpebosaHusamm ®AT, obpaluyaioTcs B YripasneHue o npose-
AeHun cepTudpmkaumy ¢ nocriedyiolleii Bolgadein CepTudukarta
CootsetcTBnst Mo aBMaTONNMBOOGECNEYEHNI0O HA MOCAA0YHOIA
nnowagke. Ceoe pelleHne OHW OBbSICHSAIOT TeM, YTO Tak NpoLLe U
AelleBne «pasroBapusatby ¢ [pokypaTypoii 1 HaroroBLIMK OpraHa-
MU.

[ 8 ]

[pyrve xe asnakomnaHum obpatuatotcs 8 ®PABT ¢ npock6oii o
pa3bsicHeHU He0BXOOMMOCTN NPOBEAEHMS CepTUdMKALIMK NpoLiecca
aBMaToONNMBOOBECNEYEeHNS Ha NOCaOYHbIX MoLaaKax 1 nony4atT
BrOJIHE NpeanonaraemMblii OTBET:

- B cooteetctBMM C TpeGoBaHusimu BosgywHoro Kogekca P®
paspaboTaHbl PegeparnbHble ABuaunoHHble Mpasuna «Ceptu-
dukauus asponoptoB. MpoLenypbl», KOTOpbIE YTBEPXAEHbI 1
BBeeHbl B aevictBue MNMpukazom ®C BT Poccum ot 24.04.2000 r. Ne
98. [elicTBMe [aHHOTO [OOKYMEHTa HEe PacrpocTpaHseTcs Ha
CepTudUKaLmMI0 a3ponopTOBOA AESATENbHOCTA Ha MOCaAoYHbIX
nnolagkax;

- WHdopmaumoHHbiM nncemom ot 30.07.2009 r. Ne AM 3.10-1373
®ABT npepgnaraet paboTy nMo 0GCMyXMBAHWUIO U SKCMnyaTaLmm
YCTPOWCTB [AMst ONEepaTUBHOMO XpaHeHUs 1 pasfadn Tonnmea Ha
nocaoYHbIX NoLlafkax NpoBoANTb B COOTBETCTBUM C AEWCTBYH0-
wymm B FA HopMaTuBHLIMU TpeboBaHuamm (Ne 9/m, « Ne [1B-126,
WHeTpykumm ot 29.03.1993 . 1 ap.).

B3ameH cHaTbIx ¢ nponaBoacTea ®3A-3 1 Y3C-76 npeanara-
€TCS MCMOoMNb30BaTh YCTPOMCTBO A1 OMNEpaTMBHOMO XpaHEeHUs U
pasaaun Tornmea (Y3BC), KOTOpoe MOXHO MCMonb3oBaTh Kak Ans
aBVaToNIMBa, Tak 1 Ans aBnabeH3nHoB (eMKocTbio 6,5; 10; 25 ky6.M.).
Croumocte Y3BC (B 3aBucuMmocTM OT obbema pesepsyapa A
XPaHEeHWs 1 yCTaHOBMNEHHOro 060pyA0BaHUs 13 NUTMPOBAHHOM CTarnm)
HavmHaeTcs oT 1 MIH. pyonei.

MHoroneTHui onbIT akcnnyataumm arperatos AGT-3 (7,30,60,
90 u T.4.) NoKasan WX BbICOKY 3(MEKTUBHOCTb U HAOEXHOCTb B
cucteme asuaronnmsoobecneyeHus. B 3AO T3K «CnaBHedTh —
TyHowHay arperat A®T-30 B akcrnyatauum ¢ 2005 roaa 1 Yepes Hero
npokayeHo 17 MnH. NUTPOB aBUATOMMMBA, YTO FOBOPUT O 6OMBLIOM
pecypce faHHoro usnenus. ®upma HIMP «Arperat» paspaboTana u
BbIMyCKaeT KOHTeHepHble arperatbl ADT-30-4-C/22 ¢ eMKocTbio B 15
Ky6.M. AN aBuaTonnmea.

AsviakomnaHum, akcnnyatupyowme An-2, Ak-18T, Mn-103 n
Ka-26, a Tawxe BO3AylUHble CyAa WHOCTPAHHOIO MPOM3BOACTBA,
BbICKa3bIBaOT MPETEH3UN O BbLICOKMX LieHax Ha obopynoBaHue, npu
3TOM OHM 3abbiBaloT 06 obecrieveHuy GesonacHOCTM MorneTos, a
Takke O CTOMMOCTM MpUoBpeTaeMbiX UMUK e WMHOCTPaHHbIX BC,
KOTOpPbIE CTOAT MUMIMOHbLI fonnapos CLUA.

Tonbko B Ynpasnexun 6onee 30-T1 aBuakomnaxuin AOH akcnnyaTu-

pyloT Heckomnbko AecATkoB AH-2, PobuHcoHoB, KopeeTos, CeccH,

Asnartuk, X-30, AU-10u gp.

[Mpouecc aBuatonnueoobecneveHns BC aBuaLMOHHBbIM
KEPOCUHOM OTpaboTaH MHOIOMIETHUM OTbITOM, XOTS! U 34eCb BCTpeYa-
loTCA  npobrnembl. MHorga Ans TpaHCMOPTWPOBKM aBuaTonnvea
UCMONb3YIOTCA aBTOLMCTEPHbLI, He MpOLUefLUNe OMpeAeneHHY
MOATOTOBKY U Kak pesynbrart, HabniogaeTcsa yxyaleHue nokasarenei
Ka4yecTBa aBMaTonnmBea.

Ocobyto 03abo4eHHOCTb BbI3biBAET aBmaTonnueoobecneye-
Hue BC aBnabeH3nHoM.

B 2004 rogy HedTenepepabatbiBatole 3aBodbl Poccum
NpeKpaTuUnu BbIMycK aBnaLoHHoro 6eHanHa 6-91/115.

YkazaHuamu FC A n MuHTpaHca paspelueHo nposeneHue
aBMALIMOHHO - XUMUYEeCKMX paboT Ha camornetax AH-2 ¢ ABuUratensmm
AlL-62UP Ha aBTOGeH3nHe AM-95 no MOCT P 52105. Ho npakTuka
rokasana, 4to Ao 6akos BC roctoBckuit 6eH3nH AlA-95 npakTudecku
He JOXOAMUT.

Bonee gecsitn net Hasaz, a TouHee, ¢ HAYanNom NPOV3BoOACTBA
camoretoB Un-103 Ha JlyxosuLkom 3aBoae B Poccuto ctan noctynarb
6eH31H aBnaLnoHHbIi TUNa AVGAS 100 LL, Tak kak Ha BC yctaHoBneH
ABuraternis UMNOPTHOTO NMPOU3BOACTEA.




MesxpervoHarnsHoMy TeppuTOpUanbHOMY YrpaBieHWo BO3AYLLHOTO
TpaHcropTa LieHTpanbHbix parioHoB PABT nogkoHTpornbHa aBvaum-
OHHas AeATenbHOCTb aBuanpennpusaTuin u aBnakoMmnadmn Ha 30 —tu
aspoJpomMax, BepToApoMax M NoCafoYHbIX NioLiafkax, 3aHeCeHHbIX
8 Peectp YnpaBneHus.

MNpounsBoAcTBeHHas OeATeNIbHOCTb aBMaKOMMaHWii HanpasneHa Ha
OCYLLIECTBIIEHME BO3AYLUHbIX MEPEBO30K MAacCaXVpPOB U rpy3oB, a
TakKe BbIMONMHEeHUs aBUaLMOHHbIX PaboT (aBUaLMOHHO — XUMUYECKME
paboTbl, aBuanecooxpaHa, obrneT MarucTpasnbHbIX HedTe - rasonpo-
BOJOB M Op.).

ABVaUMOHHbIE PaboTbl BbINOMHAOTCS aBWaAKOMMAHUSAMU

YnpaBsneHus M ¢ MocafoyHbIX MAoLadok, KOTOpble He BHECEHbl B
PeecTp, HO HaxoasTCs «Ha y4eTe».
YnpaBneHuo NogKoHTporbHbI 6onee 60 — T aBuakoMnaHuin ABuaumm
obuiero HasHayeHust (AOH), 6onbLIMHCTBO KOTOPbIX BasunpyoTcs Ha
nocafoYHbIX NoLLaAKax 1 B CBA3M C 3TUM KOHTPOIb 3a UX aBUaTonsm-
soobecneyeHeM 3aTpyaHEH.

Mpy ocyLlecTBNEHNN rOCyapCTBEHHOTO KOHTPONs 3a Aes-
TEMNbHOCTHIO aBNaKOMMNaHWA U NPOBEAEHNN cepTudUKaLm opraHnsa-
unii aBmatonnmeoobecneyeHns, B TOM YMUCre M Ha MOCadOYHbIX
nnowlagkax, OTCYTCTBYET YeTKOe W OAHO3HAYHOe TPaKToBaHWe
HOPMaTMBHbIX AOKyMeHTOB A, a umeHHo nyHktom 1 Ctatbu 8 Bos-
ayuwHoro Kogekca P® ot 19.03.1997 . Ne 60-®3 (pea. ot 30.12.2008
r.) «ObszaTenbHON cepTUdUKaLMK NOANEXaT...opuandeckue nuua,
ocyLLecTBRsoLmMe 1 (M) obecneymsatoLLyie KOMMepPYEeCKMe BO3aYLLI-
Hble NepeBO3KU, BbINOMHEHWE aBUALMOHHBIX PaboT...».

ABWaKOMMaHWK, BbLIMOMHSOWME aBUaLMOHHbIE PaboTbl C
noCafo4HbIX MMOLAA0K, NPU MOMHOM LMKIe OCYLLEeCTBMAS NpoLecc
aBumaTtonnmeoobecneveHus (Mpuem, XxpaHeHue, NoOAroTOBKY, KOHTPOIb
Ka4yecTBa W 3anpaBKy CBOMX BO3AYLLUHbIX CyA0B), (DOPManbHO Hemb3s
npuBneYb k cepTudukaumm, Tak kak B defepansHbiX aBUALIMOHHbBIX
npasunax «CepTtudmkauus asponoptoB. [poueaypbi», yTBEPXKAEH-
HbIx @C BT Poccumn 24.04.2000 r. Ne 98 (B pea. lNpukasa MuHTpaHca
P® 071 07.09.2007 r. Ne 131) He nponucaHbl TpeboBaHus 0 cepTuduKa-
UMM 3TOTO BMAA adPOMOPTOBON [ESTENbHOCTM Ha MOCaA0YHbIX
nnowagkax. B Toxe Bpemsi OTCyTCTBYET BO3MOXHOCTbL TpebosaTs ¢
aBMaKoOMMaHWM HeobxoAMMOCTb WX cepTuduKaumMm no AaHHOMY
HanpaeneHuto ¢ nosuunin Tpedosanuii «PAl. CepTudrKaLMOHHbIE
TpeboBaHuUs K OpraH13aLmMsM aBuaTonnMBooGecneveHnsi BO3ayLUHbIX
nepeBO30Ky, yTBepXKAeHHbIX Mpukaszom ®CBT Poccun ot 18.04.2000
r. Ne 89 (B pepakuwmu Mpukasa MuHtpaHca P® ot 13.09.2007 r. Ne 118),
Tak kak B HaseaHuu PAIT oTcyTCTBYET (hpa3a «aBuaLMOHHbIE pabo-
Thl», €CTb «...BO3[YLLHbIX NePEBO30K».

B pesynbraTte aBMakomnaHuu, UMeIOLLME B CBOWX CTPYKTypax
cneunanucto no NCM (u gaxe cnyx6bl FTCM), a Ha 6anaHce (nu B
apeHfe) TexHuyeckre cpeacTaa 3anpaku (T3, APT, P3A), cpeacTtaa
XpaHeHus (pesepByapbl, 604KOTapy) WU OCYLUECTBMSIOLIME MOMHbIV
UMK ABMXKEHUSI aBWaTonnuBa Ha MocafdoyHbix nrolagkax, dop-
ManbHO He Nnoasiexar cepTudukaLmum.

C Opyrov CTOPOHbI €CThb NPeLefeHTbl, Koraa aBuakoMnaHum
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nas Ha onpegerneHHble huHaHcoBble 3aTpaThl (0T60p Npob asna (CM
1 3aknoyeHne gorosopa ¢ LIC aBua MCM oYM «focHUW TA» Ha
NpoBEAEeHME aHanu3oB), NosyyatoT 3akMnyYeHne Nno YpoBHIO KayecTsa
M YMCTOThI aBMaTonnMBa B CUCTEeMe TonnmeoobecneveHus. B ganb-
HeWeM, NMOAroTaBNMBas OOKa3aTerbHY0 AOKYMEHTAUMIO B COOTBE-
TcTBUM ¢ TpeboBaHusmu PAr, obpalyatoTcs B YnpaeneHue o npose-
OeHun ceptudmkaumm ¢ nocregytollen Bbigadenn Ceptudukarta
CooTBeTCTBMS MO aBuMaTonIMBOOOEcnevyeHno Ha nocagoqyHon
nrowagke. CBoe pelleHne oHU OBBSACHAKT TEM, YTO Tak MpoLle u
[OelieBre «pasroBapueatb» ¢ [poKkypaTypon 1 HaroroBbIMKU opraHa-
MMU.

[pyrue xe aBnakomnaHum obpatiatorcsi B GABT ¢ npockboii o
pa3bsACHEHWN HeoBXoAMMOCTY NPoBeAeHUSA cepTudurKaLmm npolecca
aBuaTonnmeoobecneveHns Ha NocapoyHbIX MroLagkax U nomnyyarT
BrosiHe npegnonaraemMblil OTBET:

- B cootBetctBUM C TpeboBaHusmMu BosgywHoro Kogekca P®
paspaboTaHbl ®epgeparnbHble ABrauMoHHble [Mpasuna «Ceptu-
hbukaumsi asponopToB. [Mpoueaypbl», KOTOpble YTBEPXAEHbI U
BBefeHbl B genctaue Mpukasom OPC BT Poccun ot 24.04.2000 . Ne
98. [eiicTBMEe OaHHOrO OOKYMEHTa He pacrnpocTpaHseTcsa Ha
cepTUdUKaLMIo aspOMoPTOBOMA AEeATENIbHOCT Ha MOCaf0YHbIX
nnoLuaakax;

- WHdopmaumoHHbiM nucemom ot 30.07.2009 r. Ne AM 3.10-1373
®ABT npepnaraer paboty no oBCnyXMBaHWIO K SKCMTyaTaLmm
YCTPOWCTB AJ151 ONepaTvBHOIO XpaHeHusi 1 pasgayv Tonnmea Ha
nocafoYHbIX NIoLLaaKax NPOBOANTE B COOTBETCTBUM C AEiCTBYIO-
wumm B A HopMaTuBHbIMU TpeboBaHusMu (Ne 9/u, « Ne [1B-126,
WHcTpykumm ot 29.03.1993r.u ap.).

BaameH cHaTbix ¢ npoussoacTea P3A-3 n Y3C-7b npegnara-
eTCs WCrMosib30BaTb YCTPOWCTBO Afsl OMepaTUBHOIO XpaHeHus U
pasgayn Tonnuea (Y3BC), koTopoe MOXHO Mcnonb3oBaTb Kak Ans
aBuaToNnvBea, Tak U Ans aBuabeH3nHoB (eMkoCTbto 6,5; 10; 25 ky6.M.).
Croumocts Y3BC (B 3aBucuMmocTu OT obbema pesepByapa Ans
XpaHeHWsi U yCTaHOBIIEHHOro 060PYAOBaHUS U3 MUTMPOBaHHOM CTanu)
HauuHaeTcs oT 1 MnH. pybnen.

MHoroneTHui onbIT 3kcnnyataumu arperatoB APT-3 (7,30,60,
90 u T.4.) Nokasan UX BbICOKYK 3(PMPEKTNBHOCTb U HaOEXHOCTb B
cucteme aBuatonnueoobecriedeHuss. B 3A0 T3K «CnaBHedTb —
TyHowHa» arperat ADT-30 B akcnnyatauum ¢ 2005 roga v Yepes Hero
npoka4yeHo 17 MmH. NMATPOB aBMaToOMNIMBa, YTO rOBOPUT O BOMbLLOM
pecypce gaHHoro usgenus. ®upma HMP «Arperat» paspabortana u
BbIMyckaeT KoHTeNHepHble arperatel APT-30-4-C/22 ¢ emKkocTbio B 15
Ky6.M. Ans aBuaTonnuea.

ABuakomnaHuu, akcrnnyatupyolme AH-2, Ak-18T1, Mn-103 n
Ka-26, a Takke BO3dyllHble Cyda WHOCTPaHHOro MpOU3BOACTBA,
BbICKa3bIBalOT MPETEH3UN O BLICOKMX LieHax Ha obopydoBaHue, npu
3TOM OHU 3a6bIBatoT 06 06ecneyeH 6e3onacHOCT NONETOB, a TaKkKe
0 CTOMMOCTU MpuobpeTaeMbix UMK e MHoCTpaHHbIXx BC, KoTopble
CTOAT MUNnuoHbl gonnapos CLUA.
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NPUMEHEHWE FTASOAHAJTIN3ATOPOB KOJTNOH-1
HA CKINAOAX TCM

OO0 BAIN «XPOMOET-3KOINOIMSA» cneuuanusvpyetcss B
obnactn paspaboTkM U U3FOTOBMEHUS ra3oaHanmMTUHEecKoro
060pyoBaHUs, OCHOBHOE Ha3HAYeHWe KOTOPOro — KOHTPOIb
3arpsA3HEHHOCTN BO3AYLUHOM cpefbl MPOMbILLIMEHHbIX MPEanpUSaTUi
BpPEAHbLIMV 1 B3pbIBOOMACHbLIMY BeLlecTBamu. Bbinyckaemble Hamu
raszoaHanu3aTtopbl JaBHO W YCMELHO MPUMEHSIIOTCA B PasnuyHbIX
0Tpacnsax MpPOMbILLIIEHHOCTU. 3a 3TO Bpemsi HaKOMMEH AOCTaTOYHO
6OMbLLION NPaKTUYECKUI OMBIT SKCTITyaTaLmm 3Tux npubopos. Hactos-
Ljas cTatba npedctaBnseT cobon kpaTkmii 0630p BO3MOXHbIX NpUMe-
HeHun rasoaHanusatopos KOJIMOH-1 Ha npepnpuatuax Hedrenpo-
Ayktoo6ecneyeHus, K YACy KOTOPbIX OTHOCATCS cryx6bl FTCM.
Heckonbko crnoB o KoHCTpyKUMY razoaHanuaatopos KOMNMAOH-1.
B rasoananusartopax KOJIMOH-1 B 3aBUCUMMOCTH OT UCMOSHE-
HYS yCTaHaBMMBAIOTCA OT OAHOTO 40 YEThIPEX ETEKTOPOB:
- (DOTOMOHM3ALIMOHHBIN [ETEKTOP — ANsl U3MEPeHUs ANls uaMepe-
HWS yrrneBoAopoaoB B AMana3oHe KoHueHTpauui ot gonewn MOK
80 5% HKIP;
- TepMoKaTtanuMTU4ecKMini — Ans W3MepeHusl YINeBOOOPOAOB B
aunanasoHe 10 50 % HKIP;
- 9MEeKTpOXMMUYeckne — ANs U3MEPEHUS CepoBodopoaAa, OKcUaa
yrnepoga, AUOKCHAa a3oTa 1 Kucrnopopaa.
BhinyckatoTcs kak nepeHocHble, Tak U CTalMoHapHble Mogeni
razoaHanusatopos KOJIMOH-1.
B atux npubopax NpUMEHSIETCS MPUHYOUTENbHLIA OTGOP
npobbl: aHanMsupyemblii BO3AYX NPOKayBaeTCs Yepes AeTEKTOpbI C
NMOMOLLIbIO  BCTPOEHHOTO MMKpOHacoca. 3HayeHus K3MepsieMoi
KOHLUEeHTpaLmm B Mr/m3 (%06.) npefcTaBnseTcs B LdpoBoOM BuAe Ha
XKUOKOKPUCTannMMYeckoM mHamkatope. [ns U3mMepeHuin ¢ NMOMOLLbI
MEepPeHOCHbIX MoAenei B yAaneHHbIX M TPYOAHOOOCTYMHbIX MecTax
NPUMEHSIOTCA YANMUMHUTENb NPOB600TOOPHMKAE, ANNHAE KOTOPOTO MOXET
nocturatb 10 M, a Takke Terneckonuyeckas LiTaHra anuMHon 1,6 unu
3,2Mm. [a3oaHanusaTopb! IMEKT CBETOBYHO M 3BYKOBYH CUrHanNmM3aLmio
O TPEBbLILIEHNN WU3MEPAEMON KOHLEHTpaLMen YyCTaHOBIEHHbIX
MOPOroBbIX 3Ha4YeHU. B cTauMoHapHbIX MOZEnsiX ycTaBneHb! perne,
cpabaTblBatoLLme NPy MPEeBbILLEHNN MOPOTOBbLIX 3HAYEHUIA.
OCHOBHble TEeXHWYECKME XapaKTEPUCTUKM PasfiMyHbIX Mogeneii
razoaHanusatopos KOJIMOH-1 npuBeaeHbl B Tabnuuax 1 1 2.

1. O6ecneyeHmne 6e3onacHbIx ycrnoswuii Tpyaa. Mpoeepka
COOTBETCTBUSA BO3[yXa CaHUTapHbIM HOpPMaM U TpeGoBaHUAM
noxapHou 6e30nacHOCTH.

OCHOBHbIMM 3arpsI3HATENSIMM BO3AYXa NPEanpuaTUin Hedrer-
poaykToobecneyeHs SBMSIOTCS Napbl yrieBoA0POnoB HeTENPOOyK-
T08. [lepeHocHble Moaenu raszoaHanusatopos KOJIMOH-1 nossonsioT
M3MEDPATL COoAepXaHve MapoB YrmMeBoAopoaoB HedTM B AuanasoHe
¥oHueHTpaumn ot gonen MAOK Bo3gyxa paboyeit 3oHbI 4o 5% HKIP,
¥DOME TOro, 3T npuBOpbl CENeKTVBHO W3MEPSIIOT copepkaHue
cnopoga. okcuaa yrnepoga v ceposogopoga. B 2009 r. Havato
MIHOE NPOM3BOACTBO HOBOW NMUHENKU MEPEHOCHBIX MHOTOAETEK-
Top=six monenen KOJIMOH-1 (cm. Tabnuuy), B KOTOPbIX AJ1s1 U3Mepe-
=i YTNEBS000P0A0B UCMOMb3YTCS ABa AEeTEeKTopa, YTO MO3BOMMUIIO
DSCLWMDUTE OKana3oH uamepeHuii o 50 % HKIIP.

oY

[lo HepaBHero BpemMeHW [N HEMNPEPbLIBHOTO KOHTPOIs
cofepxaHusl yrneBoaopoaoB NPUMEHSNUCL CTalMoHapHbie razoaHa-
nn3aTopbl [OB3PbIBOOMACHLIX KOHLIEHTPaLIMIA C Moporamu curHanuaa-
uur 10 1 20 % HKIP. 310 04eHb BbICOKME KOHLIEHTPALIMM, AOCTUKEHE
TaK1X 3Ha4YeHNN BO3MOXHO TOMBbKO NpuW aBapuiiHon cutyaumun. Quana-
30H U3MepeHuUs cTaumoHapHbIx razoaHanusatopos KONMMOH-1B-01C
MO3BOMSAET KOHTPONMPOBATb KOHLEHTPALIMN YITEBOAOPOAOB OT A0SEN
MAK Bo3gyxa paboyeit 30HbI yrreBogopoaoB. bornee HU3KkMe noporu
curHanusaumy Mo3BOMsOT CBOEBPEMEHHO, [0 BO3HUKHOBEHUS
aBapunHON cUTyaLmm, 0bHapyXnBaTk Heronagku (Hanpumep, yTedku)
B TEXHOINOIMYeckoM 060pyaoBaHUM U MPUYHUMaTb COOTBETCTBYOLLME
Mepbl.

2.TMowuck yteyek.

Bnarogaps 6bicTpodeicTBMiO U MpUHYAUTENbHOMY Npo6ooTGopy
nepeHocHble rasoaHanusatopbl KOJIMOH-1 npumeHsitotcs ans
noucKka v onpefeneHns MHTEHCMBHOCTU yTeyek B TEXHONMOrMYeckom
obopynoBaHun. Bbicokasi 4yBCTBUTENbHOCTb rasoaHanuaaropa
No3BOSAET OBHapYXKMBaTb TOYEYHbIE YTEYKU C HEBbICOKON MHTEHCUB-
HOCTbIO BblAENEeHNs KOMNOHEHTOB [a)e B YCMOBUSAX CUMbHOW 3araso-
BaHHOCTW. Hanpumep, ¢ nomoubto rasoaHanusatopa KONMNOH-1
MOXHO KOHTPONMMpOBaTb Ka4eCTBO CBapHbIX LUBOB, OBHapyXuBaTb
MCTOYHVIKM MOBbILLEHHON KOHLIEHTPALIMM B HACOCHbIX 1 MP.

3. KoHTponb ypoBHs 3arpA3HEHHOCTU MOYBbI.
[asoananusatopbl KOJIMOH-1 sBnsitotca ynobHbIM - cpencTBoM
npeaBapyTenbHOro onepaTVBHOIO KOHTPOMS 3arpsi3HEHHOCTY MOYBbI
HedTenpoaykTamu C Lerbio OonpefeneHus MecT MakCUMarbHOM
3arpsA3HeHHocT Ans npobooTbopa U Mocriedytollero aHanuaa,
OLIEHKM rMYyOUHbI MPOHMKHOBEHWS 3arpsisHATENs B MoyBy W np. Ons
3TOT0 U3MepsieTCs cofepxaHue 3arpsisHuTeneil B BO3dyxe Hapg
MOBEPXHOCTbLIO MOYBbLI UMK B CrieluanbHbIX Wypdax. Ha ocHoBaHum
MoKas3aHW razoaHanuaaTopa MoXeT ObiTb CocTaBneHa kapTa 3arpss-
HEHHOCTM y4yacTka 1 onpefeneHbl Mecta npobooTbopa Ans nocrneay-
rolero aHanuaa. bnarogaps 6eicTpogericTBuo npubopa obenenosa-
Hue aaxe 6onbLUMX NMoLanen MOXeT ObiTb BbINOSMHEHO 3a KOPOTKOE
BpeMS.

C nomouubto razoaHanusatopoB KOJIMOH-1 MoxHO nokanu-
30BaTb MECTO HerepmMeTM4YHOCTM B MOA3EMHbIX pe3epByapax,
MOCKOMbKY BOMMU3N MecTa yTeYKU 3arpsi3HEHHOCTb MOYBLI YBENUYEHa.

4. KoHTponb 3arpsi3HeHHOCTM BO3gyXa B aBapUMHBLIX
CUTYyaUUsX.
B upe3aBbIyaiiHbIx CUTYaLMsIX, CBSI3aHHbIX C BbiGpocamyt (1nv pasnmsa-
MW) BpeOHbIX U SAOBUTLIX BELLECTB, a TaKKe MpU WX NIMKBUAALNAY, C
MOMOLLbIO ra3oaHanu3aTopa MOXHO OLEHUTb CTEMeHb OMacHOCTM,
HanpaeneHue U CKOpOCTb MepPEMELLEHUS 3arps3HUTENS B BO3AyXe,
YPOBEHb 3arpsisHeHUst U ry6GrHY NPOHUKHOBEHWS 3arpsi3HUTENS B
roYBy.



WHGopMayUOHHBIL COOPHUK 3

e
[ 2010

Tabnuya 1

OCHOBHbIE MEXHUYECKUE XapaKmepucmuKu nepeHoCHsIx Modenel eazoaHanusamopos KOJIMOH-1
[IpHUHIMI M3MEPEHHS DOTOMOHM3ANMOHHbIN, TEPMOKATATUTHIECKHH, 3TEKTPOXUMHIECKHI
Ot0op npoObL TIpuHYIUTENbHBII
CurHanuzanys CaeToBast 1 3BYKOBast
I"abapuTHbIe pa3Mepbl, MM 65 x 205 x 180
Macca, kr 1,3
TTuranne NiMH

BpeMs paboThl OT aKKyMynsaTopoB, U | He menee 8

JlirHa po600TOOPHOHM TPYOKH, M Ot 1 10 10 mo oTAENBHOMY 3aKa3y

Pa6oune YCIOBHS SKCIITYaTalHN:

Temmeparypa, °C ot muHyc 30 {10 45
OTHOCHUTEIbHAS BIAKHOCTb, % Or 10 10 90 (HeKOHIEHCHpyeEMast)
MapKupoBKa B3PbIBO3ALIUTHI ExiblIBT4
MeXOBEPOYHbIN HHTEPBAJ, MEC 12
["apaHTHIHEIA CPOK, MEC 18
JInanma3ol H3MEPEHUit
VB VB CO H,S NO, 0,
Moo M/’ % HKTIP Mr/m’ Mr/™’ mr/m? %06.
KOJIMOH-1B 0—2000
KOJIMOH-1B-02 0—2000 0-300
KOJIMOH-1B-03 0—2000 0-30
KOJIMOH-1B-04 0 —2000 0-10
KOJIMOH-1B-05 0 —2000 0-30
KOJIMOH-1B-21 0—2000 0-50
KOJIMOH-1B-22 0-2000 0-50 0—300
KOJIMOH-1B-23 0 —2000 0-50 0-30
KOJIMOH-1B-24 0-—2000 0-50 0-30
KOJIMOH-1B-25 0—2000 0-50 0-30 0-30
KOJIMOH-1B-26 0-—2000 0-350 0—300 0-30
KOJIMOH-1B-27 0 —2000 0-50 0—300 0-30
Tabnuuya 2

OCHOBHbIE MEXHUYECKUE XapaKmepucmuKu cmayuoHapHbix Modenel easoaHanusamopog KOJIMOH-1

[TpuHUMI U3MEPEHUS

DOTOMOHHU3ALIMOHHbIHN, YTEKTPOXUMHUYECKHI

OT160p mpobBsI

[lpuHyIUTEIbHbLI

CurHanuszanms

2 1opora, CBEeTOBasl, PeIeiiHble CHIHAIbI

Pene

KommyTrpyemslii Tok 1A, 220B

Paboune yCIIoBHS IKCIITyaTalMN:

Temmneparypa, °C Ot 5 1045

OTHOCHTEIbHAS BIAKHOCTb, % Ot 10 10 95 (HeKOHAEHCHpyeMast)
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oNNOCODNA NMPOTPECCA

Hay4yHo-mexHu4ecKue pesosiroyul, rnpoepecc, 8pems,
cucmeMomexHuKa, UHmersineKmyarbHbie 0amyuku dasreHus,
HellpOHHbIE cemu, UHXeHepusi Mpo2pamMmMHO20 obecredeHus,

Odpuc B Mockse:

11 735 Poccus, Mocksa,
Yn. BaBunoga 85, oduc 1
Ten.: (495) 980-26-73
dakc: (4950 980-26-74
E-mail: v.gromov@mfx-systems.ru

UHCpOpMauUOHHbIe mexHorsioauu, UHmersirieKmyarlibHble
UHd.)OpMaL(LIOHHbIe cucmemebl, UCKyCCI’nS&HHbILj UHmersiekm -
8Ce 3Mmo cripeccosaHo 8 00HOM Ompe3Ke 8peMeHU, KomOpbllj

Hasblgaemcs byodyuiee.

Bydywee amo mo, Ymo Mbl dennaem ce2o0Hsi!

as3BUTUE COBpPEMEHHbIX Tonnueo3anpaBo4HblX Kommnnekcos

(T3K), kak Brpo4em, M BCeN MHPPaCTPYKTypbl asporopTos,

HaxoAaTCs nof Bo3aencTBUEM MUPOBOTO HAay4YHO-TEXHNYECKOIO
nporpecca. TepMuH Nporpecc (Nat. progressus — ABWXeHVe Bnepéa,
ycnex) onpegensieT HanpaeneHne nyTei pasBUTKSA, NoCTynarensHoe
OBWXKEHMWE YNYYLLEHWUS XapaKTEPUCTUK CITOXKHbBIX TEXHUYECKMX CUCTEM.
OB6LLen3BecTHO, YTO ABWXYLLEN CUMON Hay4YHO-TEXHWYECKOro Mpo-
rpecca COBPEMEHHOCTW, SIBNSETCA CTpemneHve K nepexoay OT
MHOYCTPUAnbLHOMO K MOCTUHAYCTPUanbHOMY YCTPOMCTBY obLiecTsa
Noz BO3AENCTBUEM HayYHO-TEXHUYECKIX PEBOIIOLMI B Liensx obecne-
YeHus pacTylmx noTpebHocTen yernoBeka. HayyHo-TexHU4eckas
pesontouust (HTP) ecTb kopeHHoe kadecTBeHHOe npeobpasosaHvie
NPON3BOAMUTENBHBIX CUI HA OCHOBE MPEBPALLEHUS Haykv B BedyLIWiA
¢hakTop NPoM3BOACTBA, B pe3yrnbTaTe Yero NpoMcxoauT TpaHchopma-
Lms MHOyCcTpranbHoro obLlecTsa B MOCTUHAYCTPUANbHOE.

CoBpemMeHHOe wuHAycTpuanbHoe ob6wecTBo (Hem.
Industriegesellschaft) ato Tun obLiecTBa, KOTOpoe AOCTUIIIO TaKOro
YPOBHSI  0OLLECTBEHHO-3KOHOMMYECKOTO PasBUTUSA, MPU  KOTOPOM
HaubonbLUWI BKNag B CTOMMOCTE MaTepuarbHbIX 6rar BHOCUT fobbiva
1 nepepabotka NMpUPOAHbIX PECYPCOB, @ Takke MPOMbILLMEHHOCTb.
WHpycTpranbHoe o6LLecTBO BO3HUKAET B pe3ynbTarte MPOMbILLMIEH-
HoW peBontoumn. Mpy 3TOM NponcxoauT nepepacnpegenexHue pado-
Yell cumbl: 3aHATOCTb HaceneHws B cdepe CernbCKoro X03sncTsa
napaet ¢ 70-80% po 10-15%, v Bo3pacTaeTt Jons 3aHATOCTW Hacene-
HUS B MpomblluneHHocTn fo 80-85%. [omuHupylowmM hakTopom
NpoOV3BOACTBa CTaHOBUTCS MpeanpuHUMaTenbckas AeATeNbHOCTb B
pasnuyHblX obrnactsax. OfHako B pesynbrate Hay4YHO-TEXHUYECKOW
peBomlOLMM  MHAOYCTpUanbHoe O06LIecTBO TpaHcopMupyeTcs B
MOCTMHAYCTPHarnbHoe 0bLLEeCTBO.

MoctuHaycTpuansHoe o6LWecTBO  npefcTasnser cobon
06LLecTBO, B KOTOPOM MPOU3BOACTBEHHLIMU PECypcaMu CTaHOBATCA
MHOPMaLms 1 3HaHUsl. HaydHble pa3paboTku CTaHOBSTCS rMaBHOM
OBWXKYLLER CUMoi 3KOHOMMKM. Hawmbornee LEHHbIMM KadyecTBaMu
ABNAOTCSH YpoBEHb 06pa3oBaHus, NnpodeccmoHanam, oby4aemocTb
1 KpeaTUBHOCTb paboTHYMKa.

PasmblwneHns o ganbHerwem nyti passutus T3K, 3actas-
nsaT Hac gymaTb o Byayuem kak o dunocodpckon kateropuu. MNpu
aToM bygyuiee paccmatpuBaeTcs Kak 4acTe NUHUM BPEMEHU C
MHOXECTBOM COBbLITWI, KOTOPbIE ELUE HE MPOU3OLLIN, HO MPOU30ONAYT.
BBuay Toro, 4to BcsKkMe COOBITUSA XapaKkTepusyloTCs Kak BpEMEHeM,
TaKk U mMectom, To Oyayliee 3aHUMMaeT obnacTb MPOCTPaHCTBEHHO-
BPEMEHHOro KOHTMHyyMa. byayliee Bcerga 3aHvmMarno v 3aHuMaeT
ocoboe MecTo B (hurnocodun 1 B HerioBeveckom pasyme soobuie. Mo
ofHOW 13 Teopwii (MHOoeTepMuHuam) Byayliee He npefonpeneneHo u
Moan MoryT camu TBOpuTb ero. Mo apyroi Teopumn Byayliee npea-
onpefeneHo 3apaHee ([JeTepMuHM3M) M NOAW HE MOABMACTHbI
BpeMeHn. 3HauyumocTb OyayLiero nogyY€pkmBaeTcs TEM, YTO NHOAM
CUIMbHO HYXOAlOTCS B NPefckadaHUsx 1 NporHo3ax Toro, YTo C HAMU
npousonget. Bo3amMoxHO, YTO pa3BUTME YeroBe4ecKoro mosra B
GOrbLLON CBOEW 4acTy 3TO pa3BUTHE NMO3HABaTENbHbIX CNIOCOBHOCTEN,
HeobXoAMMbIX ANt TOro, YToObl NporHo3vposaTb Byayluee, TO ecTb
KaTeropus pa3BuUTUsi BOOBPaXKeHWs!, MOrUKN U UHOYKLUW.

OpHako ecrnu cMoTpeTh Ha NpobnemMy nporHosnpoeaxus byayuero ¢
VNHXEHEPHOW TOYKW 3PEHUS, TO NMPUXOANLLb K BbIBOAY, YTO €CI YMCTO
3MMMPUYECKN CKOHLIEHTPMPOBAaTbL M CUCTEMAaTU3npoBaTh 3HaHUA 1

OMbIT rPynn ftofei, 3aHATbIX OAHOM cPepon AesATenbHOCTW, TO B
pesyrkTaTe NosiBMSETCS HOBbIV MPOAYKT, MPUMEHEHMe KOTOPOro, B TOV
UK MHOW 06racTi Npov3BOACTBA, COBCEM He TPYOHO CrpOrHO3npo-
BaTb. [N 3TOr0 HYXXHO INULb CUCTEMHO M3y4aTb Te MPOLIECChl,
KOTOpbIE MPOVCXOOAT B Hay4YHO-TEXHNYECKOM COO0bLLIEeCTBE, N CBOEB-
pemeHHO pearvpoBaTh Ha BbI30Bbl BDEMEHM.

Ons coTpygHukoB dvpmMbl Mess-und Fordertecnik Gwinner
GmbH & Co. Gygyuiee MbICNIUTBCA Kak COBOKYMHOCTb MPOEKTOB B
o6nacTty T3K asponopToB v peanuayembix cerofHst Ha 6ase cuctemo-
TexHuku (aHrn. Systems Engineering), kak cvHTe3a Hayku 1 NPaKTyKu
npy CO3OaHWU CMOXHBIX TEXHUYEeckux cucteM. CucteMoTexHuka
SIBMNSETCS BaXKHbIM HanpaBneHWeM Hayku 1 TEXHUKM, OXBaTbiBaloLLue
NPOEKTUPOBaHWE, CO3MaHNe, UCMbITaHe U SKCNIyaTaLuio CrOXHbIX
CUCTEM TEXHUYECKOTO M CoLManbHO-TEXHMYECKOro xapaktepa. B
obLieM crnyyae, CUCTEMOTEXHVKA SIBNSETCS NPUKIaAHbIM BOMOLLIEHN-
eM Teopuu cuctem. B y3kom cMmbicrie crnoBa, CUCTEMOTEXHUKA 3TO
UHXXeHepHas AUCUMMNMHA, NOCBSLLEHHAS:

MpOeKTUPOBaHMIO U BHEAPEHWIO TOMMMUBHBLIX CUCTEM a3pPOMNOPTOR
Ha 6a3e VHXeHepumn cucTewm;

MpoEeKTUPOBaHWIO N BHEAPEHWIO annapaTHbIX CPEACTB Bbl4NCIN-
TENbHOW TEXHWKN U MHTENMEKTYanbHbIX BblMUCIINTENEN NapameT-
poB notoka (aHrn. Flow Computer) kak cpefctsa ynpabreHus
TEXHOMOMMYECKUMU NINHUAMU;

[poeKkTUpOBaHNIO Y BHEAPEHUIO CUCTEMHOIO 1 CETEBOIO Nporpam-
MHOro obecneyeHus:;

PaspaboTke 1 BHEOPEHMIO NPUKMAAHOTO NporpaMMHoro obecne-
YeHus;

OTnagke, HacTpoWKe, OMbITHOM 3JKcrmyaTtauuss U Mo3TanHoMy
BBEEHWI0 B [eiCTBMEe MOAYNbHbIX CUCTEM W annaparHsx
CPEeACTB BbIYMCIUTENbHOW TEXHUKN Ha OCHOBE MHTENEeKTyans-
HbIX KOMMbBIOTEPHBIX CUCTEM;

TexHuuyeckomy obcnyxuBaHuio T3K 1 mx MHMOPMaLMOHHSX
cuctem;

OpFaHIA3aLI,MVI 3alunTbl

MHdOpPMaUMM B MHMOPMaLMOHHSH

cucTtemax ot HeCaHKLUMOHMPOBaAHHOIo AoCcTyna.

Puc. 1. CucTeMOTEXHIYECKIE CUCTEMHBIE MOAYTN dhpMbl M+F B cBopouHom Len
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VHhopMaUUOHHBIL CEOPHUK

BakHelillen cocTaBnsloWEn CUCTEMOTEXHUKU SABNSETCS
soxeHepust nporpaMMHoro obecnedenust Ans TonnyveosanpaBoYHbIX
‘omnnekcos (T3K) asponopTos, koTopas B CBOK O4epedb SBMAETCA
TDWINOXEHUEM CUCTEMHOTO NOAXOAA K MPOEKTUPOBaHMIO, OnepupoBsa-
=0 1 obcnyxuBaHuio nporpammHoro obecneverns T3K, a Takke
#CCIIe0BaHMI0 3TUX NMOAXOA0B; TO €CTb, MPUMOXEHNE AUCLUNINHDBI
WEXKEHEPUN K MPOrpaMMHOMY obecriedeHuto.

MporpammHas uHxeHepua B npunoxeHusx ans T3K ato
#HTErPUPOBaHMUE NMPUHLMMNOB MaTeMaTuku, MHPOPMaTUKMU 1 KOMMbHO-
TEDHBLIX HayK C WHXEHEPHbIMU pelleHusiMU, paspaboTaHHbIMK Ha
OCHOBE MEXaHWKW, T’MapaBIyvKy, aNeKTPOTEXHUKU U 3MEKTPOHMKN.

Mo MHeHMIo cneunanucToB dupmbl Mess-und Fordertecnik Gwinner
SmbH & Co., AMCUMNNMHA NPOrpaMMHOM MHXXEHEPUN BKIOYaAETCH B
“DYT BOMPOCOB KOMMbIOTUHIA (aHrn. computing) u MOXeT paccmaTtpu-
2a2TbCH KakK MHXeHepHasi obrnacTtb, uMetolas bornee TecHbIe CBA3N C
5230BbIMU AUCLMNIIMHAMU — KOMMbIOTEPHBIMU HayKaMn 1 MexaHu-
«on. Cpeau [OpyrMx WHXKEHEpHbIX OUCLMMIIMH OHa Ka4eCTBEHHO
S5I0EensAeTcd HemaTepuanbHOCTbIO MporpaMMHoro obecrneveHus un
OMCKPETHOW npupogon ero  dyHkuMoHupoBaHus. WMHaye rosops,
XOMMBIOTUHT €CTb OUCLMMINHA, OCHOBaHHASA Ha CHHTE3e MeXaHWKW,
uatemaTyvike U NporpaMMHON UHXEHePUW U 3aHMMaeTcs pa3paboTkon
CHCTEMHbIX MOAENel Y MeTOAOB MPOU3BOACTBA BbICOKOKAYECTBEHHO-
O NporpamMmHoro obecneveHns. KoMnbIOTUHIOBBIV NOAX0A pacnpoc-
TDaHsieTCs Ha BCe YPOBHM pa3BuTusi T3K — oT Teopun U MPUHLIMIOB 40
DeanbHOW MpaKTWKkM co3naHust cuctem u obopynoBaHusa ans T3K n
NDOrPaMMHOro obecrneyeHmns Ans Hero.

TepMUH «MHXeHepust NporpaMMHOro obecneyveHns» nosBun-
s sriepBble B 1968 rogy Ha MexayHapopHon KoHdepeHummn «MHxe-
=epUs nporpaMmmHoro obecrneyeHns» 1 npegHasHayancs Ans Toro,
4T06bl CNPOBOLIMPOBATL Pa3MbILLUIIEHUSI OTHOCUTENbHO TEKYLLIEro B TO
SpeMsi «Kpuauca nporpammHoro obecrneyeHusi». C 3TOro MOMEHTa,
MHXeHepusl NporpaMMHoro obecrneveHust MPOAOINKAeT pasBMBaTLCA
¥ak npodpeccus n obrnactb NCCneaoBaHUii, NOCBSLLEHHbIX CO30aHNIo
nporpamMmmHoro obecrneyeHnst Mof HoBblE TEXHOMOMMN, KOTOPbIE UMEET
Sonee BbICOKOE kKavyecTBo, 6ornee JOCTyMHbI, U Ha CErogHs MpUMeHu-
Mbl AN peLleHus npobriemM TexHuyeckoro nepesoopyxeHus T3K.

Tak kak obnacTb BCe ellie OTHOCMTENbHO MOsio4a Mo CpaBHe-
=10 CO cBOMMM 6asoBbIMU 06NacTAMM MHXEHEPUN, Ha CerogHs Bce
elle BefyTcsi AebaTbl BOKPYr TOro, YTO NpefAcTaBnsieT cobomn «MHxXeHe-
D¥st IPOrpPaMMHOro 06ecneyeHsi», U yAOBMNETBOPSIET N OHO NMOHATUIO
wHXeHepun. OTOT CMop pasBMBAaETCs eCTeCTBEeHHbIM 0bpasom,
=24aBLUMCb C MOMbITOK paccMaTpvBaTb CO3[aHUe MpPOrpaMMHOro
obecneyeHnst TOMbKO Kak NporpamMMupoBaHne. Ha cerogHs, ¢ TOYKM
3peHunst uHxeHepoB hupmbl Mess-und Fordertecnik Gwinner GmbH &
Co., TepMuH «Pa3paboTka nporpammHoro obecneyeHvs» paccmarpu-
saeTcA kak Gonee MoLUHas KOHCTPYKLMOHHO-EMKasi METOA0MNorus
nporpaMmHoOro obecriedeHunss B CpaBHEHUM C NMPOLIECCOM HanucaHus
MaLUWHHOTO KoAa NporpaMmycTamm.

PaspaboTtka nporpammHoro obecrneyeHns TECHO CBs3aHa C
TEKMMU OMCLMNNMHAMK Kak: MHdopMaTyKa, ynpaBrieHne npoekTamm v
uHXeHepus cuctem. B cBsiau ¢ aTum, Bce Bonbluee 3Ha4YeHne npuob-
peTaeT hopMupoBaHue B cTpykTypax T3K genapTameHToB (OTAEN0B —
¥OMy Kak HpaBwuTcsl) VIHpopMaumoHHbix TexHomorui (AT, oT aHrm.
Information Technology, IT). OenaptameHTbl WHMOpMaLMOHHBLIX
TexHonorui B cTpyktypax T3K asponopToB [OMmKHbI OnvpaTbecs Ha
LWMPOKUI KNacc AUCLMMNMH, OTHOCSLLMXCA K TEXHOMOrMSAM yrnpasre-
HUS, WHXEHepun 1 obpaboTkn AaHHbIX, a TaKkke XUMMMOTOMOrnn
aBVaLMOHHBIX TOMMUB, CMa30K U XXUAKOCTEN 1 BONPOCOB 0becneyeHuns
He30nacHOCTV MOSEeToB.

B nocnepHee Bpemsi nog MHMOPMaLMOHHBIMU TEXHOMOTUAMM
4alLe BCEero NoHMMatT KOMMbIOTEPHbIE TEXHOMNOTUK, Tak kak AT nvetot
Zeno C UCrnosib30BaHMEM KOMIMbIOTEPOB, BbIYNCIIMTENEN NapaMeTpoB
noToka v nporpaMmHoro obecneyeHnst Ans xpaHeHusi, npeobpasosa-
HUSA, 3almTbl, 0bpaboTku, mepedadn ¥ MOMYyYEHUs WHOpMaLIMK.
OpHako, cormacHo onpegenexuto, npuHstomy KOHECKO, UT ato
KOMMIEKC B3aMMOCBS3aHHbIX Hay4HbIX, TEXHOMOrMYECKNX, UHXKEHEP-
HbIX AVCUMMNMWH, M3yyvatlowmx MeToabl apeKTMBHOM opraHusauum
TpyOoa nofen, 3aHsaTbiXx 06paboTkoi U XpaHeHWeM MHopMauuu,
BbIYMCIUTENBHYH TEXHWUKY M METOAbI OpraH13aLum 1 B3anMoOencTBus
C MIOABMY 1 NMPOU3BOACTBEHHBIM 060pYyAOBaHMEM, VX NpaKTUYeckue
NPUMOXEHNS!, a TakkKe CBsi3aHHble CO BCEM 3TUM CoLUMarbHble,
3KOHOMMUYECKME U KynbTypHble Npobnembl. Camu UT TpebytoT cnox-
HOVi MOATOTOBKY CrieLmanvcToB, 6oMbLIMX NepBOHaYanbHbIX 3aTpar v
HayKOEMKOW TeXHUKU. /IX BBEAEHWE [OIMKHO Ha4YMHATLCS C CO3daHus
mMaTemaTtmnyeckoro obecrneyeH1s n opMUpoBaHns MHMOPMAaLMOHHbIX
notokoB T3K asponopTos.

K ocHOBHbIM 3aa4amM coBpeMeHHbIX fenaptameHTos AT T3K
a3pOonopToB CriedyeT OTHECTU:

- dopmMupoBaHMe UCXOOHOW MHGOPMaLUMK OT BbluMCHIUTENeNn
napameTpoB notoka MFX-4;

- dopmupoBaHne nHMopMaLMOHHBIX MOTOKOB T3K 1 nx nokarnbHbIX

[T 2010 ]

BbIYMCMUTENbHbIX ceTel Ha 6a3e cTaHAapTHbLIX MPOTOKOSOB nepeaaYn
naHHbix CAN-Open, TCP\IP, Ethernet;

- KoMmMbloTEpPHas obpaboTka nHopMaLMmn No 3afaHHbIM anropuT-
mam B ACY Tl COTAS 1 ee xpaHeHue;

- wuHTerpaumsi ACY Tl COTAS c asponoptosbiMy ERP-cuctemamu
(aHrn. Enterprise Resource Planning System — Cuctema nnaxu-
pOBaHWs pecypcoB npeanpusTus) - cuctemot AODB (anrn. Airport
Operational Database);

- uHTerpauus ACY Tl COTAS c 6yxrantepckumu cuctemamu 1C
nnm SAP 1 BUNnUHroBbIMU CUCTEMAMU;

- nepedaya CYETOB aBMAKOMMaHWSM 3a 3anpaBKy BO3OYLUHbLIX
Cy[0B Ha NMtobble pacCTOSAHNSA B OrpaHNYeHHOe Bpemsi.

B wmpokom noHnmaHum VT oxBaTbiBatoT Bce 0b6nactu nony4ye-
HUSA, NepenaYn, XxpaHeHus!, BOCrpuUaTUs 1 nepepaboTku nHdopmaumum,
a He TONMbKO KOMMbIOTEPHbIE TexHomoruu. Mpu atom UT, 1 [0BOMBHO
4acTo, aCCOLMMPYHT UMEHHO C KOMMBIOTEPHBLIMU TEXHOMOTUAMU, U 3TO
He cry4anHo, Tak Kak NosiBfieHne KoMMbloTepoB BbiBeno VT Ha HOBbIN
ypoBeHb. Kak korga-To TenesuaeHue, a ewwé paHee nevarHoe Aero.
IMpu aToM ocHoBOM UT SIBMSIHOTCS TEXHOMOTMSMM nonyyeHns, obpabot-
Ku, XpaHEHUs U BOCMPUATMSA MHGOpMaLn.

B cBsi3n ¢ TUM, LUIMPOKOE 3HaYeHve npmobpeTaeT cosaaHne
MHMOPMaLIMOHHLIX cucTeM T3K, KoTopble npedcTaBnsioT coboit
COBOKYMHOCTb TEXHWYECKOro, MPOrPaMMHOrO M OPraHM3aLyOHHOMo
obecrieveHns, a Takke nepcoHana, U NpeaHasHaveHbl Ans CBoeBpe-
MEHHOro obecneyeHus: pyKoBOZsILLEero cocTaBa Hagnexallen nHdop-
mMauuen. PegepanbHbiii 3akoH Poccuiickoin depepauumn ot 27 uions
2006 . N 149-d3 «O6 uHbopMaLum, MHPOPMALIMOHHBIX TEXHONMOMMAX
1 0 3alLmMTE MHGOoPMaLMWy JaET criefyoLlee onpeaeneHune: «mHgop-
MalLMOHHas cucTeMa — COBOKYMHOCTb cofepxallenca B 6Gasax
[aHHbIX MHopMaLIMK 1 obecrnedmnBatoLLyx ee 06paboTKy C MOMOLLbIO
MHOPMaLMOHHbBIX TEXHOMOTUIN U TEXHUYECKUX CPEeCTBY.

CoBpemeHHble IC fe-thakto HembicnuMbl 6e3 1crnosb3osa-
HUA 6a3 gaHHbix U CYB[l, nostomMy TepMuH «UHdOpMaLMoHHas
cucTeMa» Ha NpaKTUKe CrMBaeTCs Mo CMbICIy C TEPMUHOM «cucTtema
6a3 gaHHbIX».

Knaccuduumpys MHOopMaLmMoHHbIE CUCTEMbI M0 apXUTEKTYPE,

UX B MEPBYI0 04epeb OTNUYaIOT MO CTEMNEHU pacrnpeaenéHHOCTM Kak:

- HacTonbHble (desktop), unu nokanbHele WIC, B KOTOpbIX BCe
komnoHeHTb! (B, CYB[, knueHTckue npunoxeHust) paboTatoT Ha
OJHOM KOMMbIOTEPE;

- pacnpegenéxHbie (distributed) VIC, roe komnoHeHTbI pacnpenene-
Hbl MO foKanbHbIM BbluMcnuTensam notoka MFX-4 n pabounmu
CTaHUMsAMM.

MpeacrasutenemM annapaTtHoOro v mporpamMmMHoro obecneve-
HUSA Ans pacnpefeneHHbiX MIHopmaLumoHHeix Cuctem Tonnmneosar-
PaBOYHbIX KOMMIIEKCOB SIBMSETCA BbIYUCMUTENDL NMapaMeTpoB MoToKa
(anrn. Flow Computer) MFX-4.

OBbEKTUBHO, KONIMYECTBEHHO U3MEPUTL HayYHO-TEXHUYECKUN
nporpecc BecbMa croxHo. OfHaKko B MHOPMaLIMOHHbLIX TEXHOMOTUSAX,
MepWIOM MPOrpecca MoryT CIYXWUTb CKOPOCTM paboTbl MUKpOMNpoLec-
copoB. OauH 13 ocHoBatenen gupmel Intel fopgoH Myp (Gordon E.
Moore), OCHOBbIBasiCb Ha 3MMUPUYECKVX AaHHbIX, BbiCKa3ar npearno-
FOXEHWE, YTO YMCIIO TPaH3UCTOPOB Ha kpucTanne byaeT yasansaTbes
kaxable 24 mecsua. [Npegcrtasve B BUAe rpaduka pocT npons3Boan-
TENbHOCTU 3aNMOMUHaOLLNX MUKPOCXEM, OH OBHAapYXWI1 SKCMOHEHLN-
arbHy 3aKOHOMEPHOCTb: HOBbIE MOAENM MUKPOCXeM paspabaTtkisa-
nuck crycTsi 6oree UNu MeHee ofuHakoBble nepuoabl (18—24 mec.)
rocrie NosiBNeHUsl UX NpealecTBEHHWKOB, @ EMKOCTb UX MPU 3TOM
BO3pacTarna Kaxablii pa3 npuMepHo BaBoe. Ecnu Takaa TeHaeHUms
npogorkuTest, 3aknounn Myp, TO MOLLHOCTb  BbIYUCIUTENbHBIX
YCTPOWVICTB 3KCMOHEHLMATbHO BO3PACTET Ha MPOTSXXEHNN OTHOCUTENb-
HO KOPOTKOrO MPOMEXYTKa BpeMeHU. JTO NPEAnonoXeHne nomny4nno
HasBaHue «3akoH Mypa.
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Puc 2. Kpneasi 3aBucMMOCTY yBENUYEHUS NPOU3BOAUTENBHOCTU KOMMBIOTEPOB
OT KOMN4ecTBa TPaH3UCTOPOB Ha KPUCTanMe Mo BPEMEHU.
KonuyecTBo yaBamBaeTcs kaxable 2 roaa.
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CornacHo 3akoHy Mypa, KoMnbloTepHas MUKPOMUHUATIOPU-
3aUus ANs Leneit asToMarmsaumm npousBoacTsea, 6yaeT pas3snBaTbea
yCKOpeHHbIMKU Temnamu. byayT pasBuBaTbCcsi MHOrosfepHble
npoueccopbl M MYNbTUNPOLECCOPHbIe CUCTEMBbI.
MUKPOMMUHUATIOPM3ALIMS UHTErpanbHbIX CXeM Mo3Bonuna cosaarb U
OCBOWUTb MPOMbBILINEHHOCTbIO WHTENNEKTyanbHbIX AaT4ukoB
[aBreHyisi, KOTOpbIE MPUMEHSIIOTCS B TEXHOMOTMYeckix cuctemax T3K
aspornopTtoB BHykoBo 1 [lomoaenoso.

MpUHLMN OEeNCTBUS MHTENMEeKTyanbHbIX AaT4MKOB AaBMEeHUs
NOCTpOeH Ha CnocoBGHOCTW KPEeMHEBOW MNnacTUHbl, MEeHATb
3rMeKTPUYECKUI NMOTEeHLMan B 3aBUCUMOCTMN OT BENUUNHBI U3MEHEHNS
BO3[ENCTBYIOLLIEro Ha Hee AaBneHus. B o4yeHb yrnpolleHHOM Buae
paBoTy npuBopa MOXHO oOnucaTb Tak: CEHCop Ha OcHoBe
MOHOKPUCTANNMYECKOro KPEMHMEBOTO aneMeHTa npeoGpasyer
[JaBreHne B OMEeKTPUYECKUA CUrHas, KOTOPbI YCUITUBAETCs WU
nepeaaeTcs B MUKPOMpPOLIECCOp, YCTaHOBIEHHBI B camoM npubope, a
He B LieHTpanbHoM koHTpornepe unu ACY Tr1, kak B KIacCU4ecknx
cxemax. VIMEHHO MoaToMy OHU W Ha3blBaKOTCH «MHTENeKTyanbHble
JaTyuku [OaBneHus». YCTPOMUCTBOM obecrnedyeHuss WHTennekra
ABMAETCH MUKPOMPOLLECCop, KOTOPbIV MPOU3BOAUT MaTemMaTUHeckyto
06paboTKy UHGOPMaLIMM HEMOCPEACTBEHHO B MPOLecce N3MEpPEeHNs
JaBfeHusi, a Takke aKTVBHO YrnpasMiseT MpoLeccoM U3MepeHus.
O6paboTka AaHHbIX B camom npubope OCHOBHOe OTnundue
MHTENMeKTyarnbHbIX AaTYMKOB OT Apyrvx NpuGOpoB Ansi U3MepeHus
AaBreHus.

Ha BbIXoAe MHTENMeKTyanbHOro A4aTyvka AaBlieHus BblAaeTco
aHaroroBbIi ANEKTPUYECKIA Unu LdPOBOI CUTHar, COBMECTUMBIN C
npoTokonamu HART (Hamboree pacnpocTpaHeHHsii), Modbus,
FieldBus v apyrumu. JIuGo BbIXOAHO CUrHan MoXeT GbiTb kak aHarno-
rOBbIM, Tak ¥ LUMGPOBLIM. VHTennekTyanbHble AaT4MKA AaBREHs
MOryT ObiTb 3anporpaMMupoBaHbl B 3aBMCMMOCTU OT TpeboBaHui
koHKpeTHoro T3K asporopra ¢ y4eTom ero AvHamuku. Hanudve
MUKpPOMpOLIECcopa MO3BOSIAET HE TOMBKO MOBbICUTh TOYHOCTL U3MEpe-
HUM, HO U 3HAYUTEMNBHO PacLIMPUTL (OYHKLIMM Npubopa. Takue AaT4mnkm
[aBfieHusi MoryT obpabaTbiBaTb M XpaHuTb B namsaTy Gorbiuve
MaccuBbl HGopMaLum, paboTtaTe B @aBBTOHOMHOM PeX1Me 3Ha4UTerb-
HbI Nepuon BpeMeHH, (0 HECKOMbKUX MecsLEB), MPOBOAUTL CamoC-
TOSATENbHY0 [OWarHoCcTUKy paboTbl CeHcopa U CamMOCTOATENbHO
KOPPEKTUPOBATL BO3HMKAIOLLME NOTPELLUHOCTY.

MHTennekTyanbHble AaTynky AaBrieHns MoryT ObiTb Hapene-
Hbl (hyHKLMEN CaMO0By4EHUsA C aNeMeHTamMm UCKYCCTBEHHOTO UHTer-
nekTa. B HMX 3anoxeHa BO3MOXHOCTb PACLUMPEHHON KOMMYyTaLwn
(Nepefayn [aHHbIX), MHOTOKPATHOTO M3MepeHus napameTtpos. [lo
CYTU 3TO MUKPOKOMIBIOTEP HAMPSIMYO COBANHEHHDBIV C CEHCOPOM.

Puc. 3. CeMeiiCTBO MHTENNEKTYallbHbIX AaTHMKOB AaBNEHUS

T 2010

Mcnonb3oBaHMe WHTEMNMEeKTyanbHbIX AaTYUMKOB OaBEeHUs
MOXHO OXxapaKTepuaoBaTb Tak: «nasa n ywu T3K». OHu namepsioT
13BLITOYHOE AaBreHne, abConioTHOE AaBneHne, PasHOCTb AaBMEHWI,
rmapocTaTMyeckoe AaerneHne (ypoBeHb) TOMMMBA, cheuuarnbHbIX
TeXHOMNOrMYECKMX IKUOKOCTEN, CXKaToro BO3ayxa, WMV e ApYrou
cpefbl.

[anbHenluas CTyneHb 3BOMIOLMU KOMMbIOTEPHON TEXHUKN
MOXET MPUBECTM K PasBUTUIO MCKYCCTBEHHbLIX HEMPOHHbIX CeTe
B3aMeEH HblHE CyLLECTBYIOLWMX NOKarbHbLIX pacnpeaeneHHbIX ceTen
yrpaBneHus.

Tenepb [JaBaiiTe HEMHOTO 3arnsHem B Gyayllee, UCTONb3yA
3aKkoHoMepHoCTy Lenii Mapkosa. Llerns MapkoBsa aTo nocnefosarers-
HOCTb CIyYaiHbIX COBBITUIA C KOHEYHLIM WM CHETHBIM HYMCIIOM
MCXO[0B, XapaKkTepyuayHoLLiasicsl TeM CBOWCTBOM, YTO, FOBOPSA HECTPOTO,
npy OMKCUPOBAHHOM HacTosLeM - Gyayliiee He3aBUCUMO OT MPOLLO-
ro, HO HOCUT OTMEYaToK MpPOLLMoro. Vicxoas 13 aToro, Aenaem onpeae-
neHve, 4To MckyccTBeHHble HelipoHHble cetn (MHC) npenctaenstor
coboii MaTemaTuyeckue MOLENU, a TakkKe WX MporpammHbie Unu
annapaTHble peanuaaLmm, NoCTPOEeHHbIE MO NPUHLINMY OpraHn3aunmn
(hyHKLIMOHMPOBAHMS GUOMOMMIECKUX HEMPOHHBIX CeTert — ceTen
HEPBHbLIX KMNETOK XMBOTO OpraHnama. JTO MOHSTUME BO3HUKIO Mpu
3y4YeHNN MPOLIECCOB, NPOTEKaoWMX B MO3re, 1 NPy NoMbITKe CMOAE-
NPOBATh 3T MpoLecchl. [epBoit TaKow NoMbLITKON BbiN HENPOHHbIE
ceTu Makkanoka u TMutTca. Brocrmeacteum, nocne paspaboTku
anropuTMoB 0BYy4YeHUs, Mory4aemble MOAENU CTanm 1CronsL3osaTth B
NpaKkTUYECKVX Liensx: B 3a4adax NporHo3vpoBaHns, pacrnosHasaHus
06pa3oB, B 3aga4ax yrnpasreHusi v ap.

—
—

Puc 4. Cxema NpocTO HEiipOHHO CETH. 3enéHbIM 0603Ha4eHb! BXOAHbIE
3MEMEHTbI, #EMTEIM — BbIXOOHON 3IEMEHT

WHC npepncTaensior coboii cuctemy coeanHEHHbIX 1 B3auMo-
JeNCTBYIOLIMX Mexay COBOM MPOCThIX NPOLECCOPOB (MCKYCCTBEHHbIX
Hei1poHOB). Takue NpoLeccopbl 0BbIMHO J0BONLHO MPOCTbI, 0COGEHHO
B CpaBHEHWM C MPOLeccopamu, UCTOoMNb3yeMbIMU B MEpCOHanbHbBIX
koMmnbloTepax. Kakabii npoleccop noAoGHOW ceTu Umeer Aeno
TOMBKO C CUrHanamu, KoTopble OH NEPUOANYECKM Mory4aeT, U curHana-
MW, KOTOPbIE OH MEPUOAMYECKM MOChINaeT ApyruM mpoueccopam. M
TeM He MeHee, Byy4mn CoeanHEHHBIMY B OCTATO4HO 60rblLYytO CeTb C
ynpasnsieMblM B3aMMOAECTBYEM, Takve NokarnbHO NpoCTble MpoLec-
COpbl BMECTe CMOCOGHbI BbIMOMHATL [IOBOSBbHO CIIOXHbIE 3a0aqu.

W aBTOpbI MonaratoT, YTO y>Ke COBCEM HEAAneko To Bpems, koraa MHC
nosiesitcst B T3K asaponopTos, a 3a HuMu nocneayet Ero BenuyecTso
McKyCCTBEHHbI VIHTENMEKT, aneMeHThbI KOTOPOro YKe MPUCYTCTBYHOT B
T3KaapornopTtos.

CnuUcoK Mcnonb3yeMomn nutepaTtypbl:

punuH J1. E. MponssoguTenbHbIe CUibl U UICTOPUHYECKMIA MPOLIECC.
3-e u3g. M.: KomKnura, 2006.

KopotaeB A.B., Mankos A. C., XanTypuHa [. A. 3aKOHbl UCTOPUM.
MaTemaTudeckoe MogenuposaHve passutus Mup-Cucrtembi.
[emorpacus, 3koHOMWKa, KyrsTypa. 2-e n3g. M.: YPCC, 2007.

CaitmoH XaiikuH HeiipoHHble cetu: nonHbin kypc. Neural Networks:
A Comprehensive Foundation. «BunbsiMcy, 2006. ISBN 0-13-
273350-1

Po6ept KannaH OCHOBHbIE KOHLEMLMN HENPOHHbIX ceTer. The
Essence of Neural Networks First Edition. «Bunbesimcy, 2001. ISBN
5-8459-0210-X

Sabry A. What is a Purely Functional Language?. Journal of
Functional Programming, 1998, Vol. 8, No 1, pp. 1-22

Peyton Jones S.L. The implementation of functional programming
languages. N.Y., Prentice Hall International, 1987.

BonbdenrareH B.3. Metoabl 1 cpefcTaa BblYMCIIEHWI C 0ObekTa-
MU. ANMAVKaTUBHbIE BbldMcnuTenbHble cuctembl. AO «LieHTp
FOpWHdoP», 2004. ISBN 5-89158-100-0

Iapu A. MunTtyenn (Gary A. Mintchell), Mpuiuna nopa NHTENNeKTy-
anbHbIX gatyunkos, xypHan CONTROL ENGINEERING, 2003

Ta6nuua ucnonb3yemMon TEXHUYECKON AOKYMeHTauum
¢dupmbl Mess-und Fordertecnik Gwinner GmbH & Co.

0570 - MFX_4 Controller, PykoBoacTeo
ronb30Baress

0601 - MFX_4 Terminal, PykoBoactso
rnornb3oBaTens

0607 - MFX_4 EDI VHTepdeWc conpsikeHust
Ethernet, PykoBogcTBO Mornb3oBarens

0531 - MFX_4 SDI NHTepdeiic nocreaosa-
TerbHbIX COMpseHui, PyKOBOACTBO NOMb30-
BaTens

0428 - UPC_ Pa6ota ¢ 6a301 faHHbIX U
KoHdpurypaums, PykoBoAcTBO Mofib3oBaTens

0374 — Buiuucnutens MFX_100 Flow
computer, BpoLutopa

0369 — Buiuncnintens MFX_90 Flow
computer, Bpolutopa
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FoaHeB A.T. — pykoBoauTeNb aBUaLIMOHHBIX MPOEKTOB hrpmMbl «M+F»

|
MOLENb IMHENHOW PETPECCWM MPU NMPOBELEHWN
YYETHbIX ONMEPALMN C HEGTENPOOYKTAMW.

Ha To4yHOCTb onpepenexus maccbl HedTenpoayktos (HIT) B
DesepByapax B peanbHbIX YCIOBUSIX X039MCTBOBaHUS HedTebas n
A3C snusatoT cnepytoLme akTopbl.

Bo-nepBbIX, BbICOKOTOYHbIE pPe3ynbTaThl M3MEPEHWA, nony-
“eHHble C [aTyuko-npeobpasylollelt annapartypbl, rapaHTMpoBaHHO
== obecneyrBaloT BbICOKOTOYHbIA pesynbTaT BbluncneHns maccsl Hrl
3 pesepByape, Tak kak He NMpUHUMaeTCs BO BHMaHUe CTabunbHOCTb
D2anyMPOBOYHLIX XapaKTEPUCTUK CaMOro pesepByapa Kak CpencTsa
¥3MEDEHUS B 3aBUCKHMOCTU OT BO3AEWCTBUS Ha Hero Temnepartypbl
OxDyXKalLen cpefpbl, BENUYMHbI CHEXHOro MOKPOBa Ha Kpbllle,
YTOHEHWS CTEHOK pe3epByapa OT pXaBMeHUsl, BENUYMHbI HarnoNHeHUs
» 7.n. Kpome TOro, Matemarmyeckas Mofiernb NOrpeLuHOCTY Bbluncre-
=usi maccel HIM, xpaHumble B pesepyape, no MOCT P8.595-2004
TDaKTUYECKU HE YUYUTbIBAET BIUSHWE MHOTVX AECTabunuavpyrowmx
D3KTOPOB Ha BEMUYMHY NOrPELLHOCTM rPadynpOBaYHbIX XapaKkTepuc-
Tk, Bo-BTOpbIX, TakMe napameTphbl, kak Temnepartypa u NioTHOCTb
=0, ABNATCS HACTOMbLKO MEePEeMEHHbIMU BEMUYMHAMM MO BbICOTE 1
CEYEHUI0 pesepByapa, YTO Aaxe UX BbICOKOTOYHOE M3MEPEHME OYEHb
“3CTO He OTpaxaeT UX CPefHEeCcTaTUCTUYECKOro 3HaYeHus No BCcemy
oBvemy HI, HaxopsAwmxcs B pesepByape, YTO B CBOW o4vepe[b,
SCTECTBEHHO, MNPUBOAMT K OOMbLION MOrpeLHOCTU  BblYMCIIEHNA
wmaccsl. W B TpeTbux, npy pacyete maccbl HI BaxkHyto porb urpaet
ND3BUMbHOCTb YCTAHOBKW, PACMONOXEHUSt 4ATYMKOB Ha pe3epByape.
Tax, Hanpumep, 6nu3koe pacnonoXxeHWe AaTYNKOB MNIOTHOCTW,
TemnepaTypbl, AaBMNEHUs K CTEHKaM UMK JHULLY pe3epByapa obssa-
TENbHO NPUBOAMNT K BOMbLUNM pacXOXAEHUAM MeXAy MacCOW, BbIYUC-
1ISEMOW Ha OCHOBE pe3yrbTaToB 3MepPEHUs, 1 (MaKTU4ECKOM Maccou,
¥xD3aHMMOW B pesepByape.

MpeanaraeTcs NPUMEeHNATb CReadyroLlnii METO MOBbILLEHNS
TO4HOCTM BblUMCNEHMS XpaHumon maccbl HIN Ha ocHoBe Koppenauu-
OHHOW CBSA3U MEXAy pesyrnsratamu USMepeHuii npu oTrnycke Hedpren-
DOOYKTa Yepe3 aBTOMAaTU3MPOBAaHHbLIA CTOSIKK HanvBa Tonsvea Mo
uacce (ACH) 1 hakTyeckumm u3mepeHUsiMU YpOBHS U MnoTHoCTH HI
= CaMOM pe3epByape.

Kak 13BecTHO, NOrpeLLIHOCTb U3MEPEHUS OTMyCKaeMon [03bl
=01 notpebutento Yepea MaccoBbI PacxoAOMep He NPeBbILIaeT a ==+
1.25%, a Npy NCMOMb30BaHNM 06LEMHOTIO CHETYMKa 1 Py4HOTo U3mepe-
=M NNOTHOCTU — BEMUYUHBI @ = * 0,3...0,4%. B y3ne yveta ACH
DopmupyeTcst pe3ynbtar U3MEepPeHWit Ansi TOBapHO-TPaHCMOPTHOM
=axnNagHow, KOTOPbIV Aanee nepegaeTcs B Oyxrantepuio M UMEeHHO Ha
OCHOBE 3TUX U3MepeHur opMMpyeTcs 3a OTHETHbIVM Mepuop Tak
~335iBaeMble «KHWKHbIE OCTaTkuy». [10 OTHOLUEHMIO K KKHVKHBIM
oCTaTkamy onpepenseTcsa BenvuuHa amsbanaHca Mexay «KHVDKHbIMU
oCTaTkaMuy U hakTUYECKUMU n3MepeHnsMmn B pesepByape. MNockorb-
¥ 43a VI3MEPEHVS OOHOW 1 TOW e BenunynHbl maccbl HI' (npoleaiuen
<=pe3 ACH 1 otobpaHHo 13 pe3epByapa) KOppenupoBaHHbl MeXay
c00oi, TO, O4EBWAHO, BO3HUKAET BO3MOXHOCTb YMEHbLLUUTL MOrpeLL-
=0CTb BbluMCNeHus macckl HI, otTnyckaemon n3 pesepsyapa, 3a cyeT
22 TO4HOTO M3MepeHus y3nom yveta ACH 1 ogHOBpeMeHHO C 3aaaH-
=0 BEPOSATHOCTbIO M MOrPELUHOCTBLIO ONPEAenUTb BENUYMHY Macchl
=T1. ocTaBLUelics B pe3epByape.

3BecTHO, 4YTO Teopus KOppensLun OTHOCUTCH K PeLleHuo
3anay4n 0DOCHOBAHHOrO MPOrHO3a, T.€. K yKasaHuio Npeaenos, B
¥OTOPbIX C Hanepen 3afaHHOW HaOeXHOCTbio OyaeT coaepxaTbes
wHTEpecyloLlas Hac BeNnyvHa, ecnu apyre ceA3aHHble C Her Benu-
“MHbI MOMYYaloT ONpeAeneHHble 3HaYeHNs.

HauanbHble ycroBusi nocTaBneHHoM 3agadm opmynmpyroTcs
crnenyowmm obpasom.

Mpeanonoxum, 4To mMacca HedTenpoaykta Y, XpaHuMbix B
pe3epByape, 3aBUCKT B cpefHeM (6e3 yyeTa criydaHom NorpeLHocTy
“3mepeHus maccbl HIM ¢ nomoLubto yana yveta ACH 1 3admkcmposaH-
=0oW B ByxranTepckux 4OKyMeHTax) NIMHeHo oT aprymeHTa x. Mate-
MaTUYeCKM 3TO 03HAYaET, YTO AN MaTeMaTU4YecKoro oxuaanus ¥ npu
OaHHOM 3Ha4YeHUn X MeeM ypaBHEHNe PerpeccrMoHHON NpsIMOow

M(Y/x)=a+fx, 1)
rae x- Hekasi Macca AM3erbHOro TOMMBa, SKMNypyemoro B 6€H30B03;
¥y —Hekasi Macca Av3enbHoro Tonnuea, otobpaHHas 3 pesepsyapa.
Halua 3agaYa Ha OCHOBE TOYHbIX M3MepPeHWit akunupyemeix macc ACH
YCTaHOBWUTb Hanboree GrM3koe COOTBETCTBME MEeXAY SKUMMPyemow
Maccoli m, 06bEMOM v U MIOTHOCTBIO p X =f'(v,p) U Maccol m!, 0bbe

MOM vI 1 MIIOTHOCTBIO pl, 3abupaemMoii u3 peaepyapa. Takke 3agaqa
3aKI04aeTcst B TOM, YTO Korga no ByxramTepckum OOKyMeHTaM Bce
TOMMUBO AOIMKHO BbITb peanu3oBaHo U3 pesepsyapa Unv 4acTb ero, B
pe3epByape hakTuyeckasi Macca TornnmBa [oShkHa COOTBETCTBOBATb
ByxranTepckuM KHWXHbIM ocTatkam. B umpgeanbHom crniyqae Torga
ypaBHeHue (1) [ormKHO umeTtb Bua M(Y/x) = f x, T.e. a -O0MKHa paB-
HATbCA 0, @ f =1, N NpsaMas perpeccun AomKHa K TepMUHansHoOMy
MOMEHTY MPONTY Yepes Hayarno KOOpAMHaT.

lMporpamma no oTnyckaembiM [o3am x CTPOWUT ypaBHEHWe
perpeccuv 1 C kaxaon 3anpaskoii 6eH30BO3a Npou3BOAWT MPOrHO3
BbIMONHEeHUs ycrosus: a=0,=1.
B cvny Bo3neicTBYSA HEYYTEHHbIX CryYaviHbIX (DaKTOPOB M NMPUYMH Ha
rpafyvpoBOYHYIO XapakTepucTUKy pesepByapa U U3Mepsiemyto
CpefHecTaTUCTUYECKYO MIOTHOCTb p  OTAENbHble HabnogeHus y
ByaoyT B Gonbluei UMM MeHbLUe Mepe OTKIOHATLCH OT (YHKUMK
perpeccun . B aTom cnyvae ypaBHeHVe B3aMMOCBSA3W ABYX NEPeMeH-
HbIX NpeAcTaBnM B BUAE:

Y=fx)ts,
rae & — crnyyaviHasi nepeMeHHas, Xxapakrepusyllas OTKIOHeHWe OT
PyHKUMM perpeccum fix).

OpHako, 4TOObl peanu3oBaTb BbIlLE OMUCAHHYK MaTteMaTu4ecKyto
Mozenbs HeobXxoanMO BbIMOMHUTL CreayroLMe NoCTynaTkl perpuccu-
OHHOro aHanmaa:

1. BoamylileHue g (Unu 3aBUCMMasi MepemMeHHas y;) ecTb
BENMYMHA Criy4arHasi, a 00bsCcHSA0LAas NnepeMeHHas x; - BenuynHa He
criyyaiHas (Macca TonnuBea, 3KUMMpYEMOro B TOKOMOTUB MKCUpyeT-
cs 8 TTH 6e3 norpeLuHocTy, T.e. 370 abcontoTHas UCTUHA).

2. MaTtemaTn4eckoe OXuaaHne BO3MYLLEHNE &; PABHO HYIHO:

M(ey) =

3. Oucnepcyisi BO3MYLLEHWS & NMOCTOSIHHA ANs Nto6oro i:

D (¢i) =062
unu D(y) = 62 - yCrioBME PaBHOU3MEHYMBOCTM BO3MYLLEHUS (3aBmcu-
MO NepemMeHHoN).

4. BoamyLLeHue &; 1 & (Mnn NepeMeHHbIe y; 1 y;) HE Koppenupo-
BaHHbI.

M(e:e) =0 (i#))

5. BoamylleHne g (Mnu 3aBucMMasl nepemeHHasl y;) ecTb
HOpMaribHO pacrnpefeneHHasi criyyanHas BenmunHa.

M3 naTu Bbile NepevncrneHHbIX yCroBuin Hanbomnee XecTkUm
ABnsieTcs ycnoeue nog HomepoM 3. OgHaKo 3TO XKECTKOe YCroBue
BbIMNOSIHAETCS B CUCTEME KOMMEPYECKOro yyera HeTenpoaykTos
YWIM-9602 3a cyeT 3anaTeHTOBaHHOW KOHCTPYKLIMM ypOBHEMEPA.
Kaxkabli MeTp ypoBHEMepa pa3buT Ha 8 nogananasoHoB, KaXabiin 13
KOTOPbIX OKaHYMBAETCS ATANOHHOW KOHLIEBOW MEPOA C MOrPeLLHOCTbI0
cpabatbiBaHusl d==0,5MM (cMm.puc.1).

USMEPUTENBHAA
MIACTUHA

FEHEPATOPHASA
MNACTUHA
S
N

3TANOHHAA
KOHLIEBAA MEPA
1 MM

SRR,

=]
LUAT (ONTUHA)
MMAACTUHBI
125 MM

TR

TR
/
HEQTENPOAYKT

Puc.1




VHhopMauUOHHBIL COOPHUK 3

leHepaTopHble 3MeKTpoabl AMMHON 125MM  BbIMOMHATCS
nytem cpotonutorpacmmn Ha onbLrMpoBaHHOM reTeHakce C norpeLu-
HOCTbH CBOMX Pa3MepOB B HECKOIbKO MUKPOH.

Takum o6pa3om Becb 12M AnanasoH usmepeHus B pesepaya-
pe PBC- 1000m° nornyyaetcs pasbut Ha 96 noaananasoHoB, Kaxabli
13 KOTOPbIX OKaHUYMBAETCs ATaNOHHOM KOHLEBOW Mepon. [lucnepcuio
& U3MEpPEeHUsi Macchbl y B K0l Tako 06 beMHON A4erike npakTuyec-
KM MOXHO CYMTaTb MOCTOSHHON OT OTMYCKaeMow x.

To ecTb nNporpaMmma UKCUpPYeT NMPOXOXKAEHUS YPOBHSA Yepes
O[IHY KOHLIEBYIO MEPY, 3aTeM Yepe3 BTOPYIO 1 CPaBHUBAET C pesyrbTa-
Tamy (06beM, NIOTHOCTb, Macca), MosyYeHHbIX ¢ y3na ydera ACH. B
uaeane Bce n3aMepsieMble napameTpbl (He Byab oGOk B rpagyvpoBs-
Ke, M3MepeHusax p) AOMKHbl Bbinu 6bl coBnadatb. PacxoxoeHue
mexzay pesynsratamu usmepenuit Ha ACH u no pesepsyapy Ansi
PBC-1000 npu akunupoBke 1250011 He [OMKHbI MpeBbIlaTh Mo
o06bemy BenuurHbl AV 0,8%, no nnotHocTn Ap 0,1%, no macce Am 1%.
Mpu otnycke 50000n pacxoxpeHve mexay ACH wn pesynsratamu
“3MepeHuii no pesepsyapy AOIMKHbI oBecneunBaTb CXOAMMOCTb

e
[T 2010

pesyrnbLTaToB He Xyxe ¢ =+ 0,2% no macce.

Takum obpasom mpoussens 3anpaBky 3x - 4x 6eH30B030B
rporpamMma paccyuTbIBaeT XOf, NIMHUKM perpeccuun. B saBucumocTy ot
rporHo3a (KoTopbIv NPy KaXKaov NocrneayoLLen 3KUMMPOBKM YTOUHSIET-
cs1) BHOCUTCS KoppekTupoBka (B npefenax + 0,5% 06bi4HO no nnoT-
HOCTM), 4TOBbI K TEPMUHANBHOMY MOMEHTY (pesepsyap MycT) x u'y
6binM paBHbI Hymio. T.e. B TOBapHO-TPaHCMOPTHON HaknagHom bynet
aBTOMAaTUYECKV pacneyarbiBaTbCA MAOTHOCTL TOMMMBA MO OTHOLUE-
HUIO K MHGopMaumu ¢ nnotHoMepa ot 0 go #0,5% 6onblue wiu
MeHbLLe.

BmecTe ¢ TeM MHOrOKpaTHO BbIMEPEHHbI 06beM B pesepayape
MEX1y KOHLIEBbIMU 3TaNIOHHBIMM MepamMm No3BosseT KOHTPONMPOBaTh
M CTabUNbHOCTb METPOSIOTMYECKUX XapakTepucTuk no obbemy u
camoro ACHa. Tak Hanmpumep, ecrniv pasHuua Mo Mepe OTrycka
Hed TenpoayKTOB MeXay pesyrbTaTamMmu nsMepeHuii yana ydeta ACH un
obbeMamMn Mexpgy STarnoHHbIMM KOHLIEBbIMY MepaMu MOCTOSIHHO
YBEMNWYMBAETCS, NMPEeBbILLAs YCTAHOBMNEHHbIE NPeaesibl NorpeLLuHoCcTy,
710 ACH nu6o nepenueaeT, Nnbo HeaonmnBaeT HeTENPOAYKT MNpu ero
oTrnycke.

fix1)-

fixi)

,.
|
|
|
|
|

x< ¥

Puc. 2

Takum 06pasoM, aBTOMATU3VMPOBAHHbIE CPEACTBA M3Mepe-
HUS1, Ha TOMIIMBHOM CKITafie OXBa4eHHbIe CKBO3HbIMY KOPPENSLIYOHHbI-
MW CBA3SIMW MO3BOMAET MOCTOSHHO KOHTPONMPOBaTb COOTBETCTBYHO-
e MeTpOriorMyeckne XapaKkTepUCTUKW CPEACTB U3MepeHUs,
rpadyvpoBOYHbIE XapaKTepuCTUKW pe3epByapoB, MPOBOAWTL W3
eAVHOro LieHTpa MHBeHTapusaumio noboi Hedrebasbl, a Takke B
npefenax rocTYpoBaHHOMO MHTepBana HeonpeaeneHHOCTU KOMMeH-
CYPOBaTh BO3MOXHbIE HEOMOCTaBKM TOMMVBA NPy €ro Npreme.



WHopmMayUOHHbI CEOPHUK

TumupkeeB MuHeHKOB
P.I., AA.
HavanbHuk HavanbHuk
HWNC OAO HWIT OAO
«HUNAT» «HWNAT»
O.T.H., K.T.H.

npodheccop

TpywwuH O.U., ®paHkosB C.B.
VHXXeHep- VHXXeHep-
TEexXHonor TexHonor OAO
OAO «HUAT», «HUAT»,
acnupaHT acnvpaHT

MATEMATWYECKAA MOAENb N3MEHEHWA YPOBHA YACTOTbI
PABOYNX XWNOKOCTEMW MNMPW 3ANMPABKE BEOPTOBBIX CUCTEM J1A

anbonbluve CrnoXHOCTU 0BecrneYyeHnss YUCTOTbl BOPTOBbIX

CUCTEM CBsI3aHbl C 3arpaBKoWi TOMMUBHbIX CUCTEM, YTO CBS3aHO

He TONbKO C BbICOKUMMK TPeBGoBaHUAMU MO YMCTOTE, HO U C
BonbwnMM oGbemamy TOMMNBA, a Takke C HanM4YMem HecrnMBaemMoro
octaTka Tonnuea B 6akax J1A ¢ 3arpsisHeHHOCTbIo Ao 15-17-ro knaccos
noFOCT 17216.

Tak kak pabounit ypoBeHb YACTOTHI aBUMATONMBA, B YaCTHOC-
™, onpefenseTcs apeKkToM NnepemMeLLBaHms OCTaTO4YHOro TONnMBea
C BHOBb 3anpaBneHHbIM, TO TPEOOBaHUSA K YMCTOTE MpU 3anpaBke
asMaTonnMBoOM 0CO6eHHO BbICOKM, 10 1,7 /1 (6-# knacc).

Ha puc. 1. npvBeneHa Tunosas cxema unsTpaLuy aBuaTon-
nvBa Ha cknagax CM Ha JIMCax 3aBogoB-uarotoButenen J1A n B
a3pornopTax rpaxaaHCckon aBuaLum.

Macca mexnpumeceit 3a punstpom M =M, —M, SBRSeTCs
DasHULIe MEeXAy Maccoi 3arpsi3HEHUIA, MOCTYMarLWUX Ha PUNLTP U3
PasfaToYHbIX EeMKOCTeN-XpaHumL, M. N yOepXrBaeMblX Ha

dunbTpax: 0
M,l) =@ %\p dt

roe V,, -06bem xpaHunuL,.

Mo Hopmam [paxpaHcKon aBuauuu perfiameHTUpoBaH OTCTON
Tonnuea M3 pacyeta 4 4. Ha 1 M Hanmea. OgHako U nocne 3Toro
4acTuubl menbye 20...25 MKM Bcerga HaxoasaTcs B 06beMe XUOKOCTU.
3T0T (hakT 0OBACHSAETCS HANMMYUEM KOHBEKTUBHBIX TOKOB, BO3HMKaL0-
UMX KaK 13-3a GPOYHOBCKOTO [ABWXXEHUS, TaK U U3-3a PasfnyHbIX
TemnepaTtypHbIX rpagneHToB (M3MEHEHWUst Morodbl, BpEMEHU CyTOK 1
T.M.).

B aTOM cnyyae ocaxaeHune YacTtul, MeHee 25 MKM NMPOUCXOAUT He Mo
NpAMON NUHUKU, @ MO XaOTUYHOW W3MOMAHHO-Pa3HOHaNpPaBeHHOM
TpaekTopuun. B coOTBETCTBUU C Makpockonuyeckomn Teopuen anddy-
3un  OiiHWTeHa-CMOMyXoBCKoro pacctosHue £  mexay asyms
YPOBHSIMM M0 BEPTUKANM ONPEAEnAtOTCA 3aKOHOM:

£=n|NID3;

ﬂpM BbICOTE HanvBea Tonnuea A v AuameTpe eMKOCTU-XDaHunuLLa 5

= Consr\ M,

uMeeM: 0
i 2g0p
M, =% Ddt=1, M, d
rae A, = QV - UIHTEHCMBHOCTb MpOLiecca 3anpasku.

xp

YpaBHeHue MarepuarnbHoro 6anaHca npuMeT BuAa:

g e i
At—kxp\/; (P/prx

MatemaTtnyeckas mogenbs npoLiecca 3anpasKku JTA u3 Tonnus-
HbIX eMKOCTel7I-XpaHVI.l'IVIUJ| Yepes Ha3eMHble, aspoApOoMHbIe CpeacTBa

ouncTkm Byget: 32
1 N Xoho Ly |
X=3X,exp| ——¢f [+—=—|1—exp| ——of ||
2 Jo 27
lNony4eHHast MOAEsb OTBEYAET Crey LM YCIOBUSM:

npn t=0 X=X, -npuHa4anbHON KOHLEHTPaLun NpUMecei;
2

A
npn ¢ o x=x,, :xo( » - rnpeperbHoe 3HavyeHue KOHLEH-
Tpaumm. 0

4

YucneHHble pelleHua moaenu npeacrasneHbl Ha pyUc. 2.

X0 104, %
,0
1

50

\ 2
19 \\\

&
0,2 ™
3 I —
5 10 15 20

PucyHok 2. — YucrneHHoe pelueHne MOAeny 3anpasku TMAPOTONMBHbIX CUCTEM MY
A
pasnuyHbIX OTHOLLEHUSIX %, rpacpukn 1,2, 3,41n5
A
mpu’%// =2,0; 0,9; 0,5; 0,25 1 0,15, cooTseTcTaeHHo.

AHanu3 peLLeHnii N03BONAET CAeNaTs CreayLLmne BbiBOAbI:
1) CHWXeHWe HavyanbHOW 3arps3HEHHOCTM BO3MOXHO TOMbKO MpU

Ay
OTHOWEeHun 2/ <1;
(0)

2) yBENMYEHME WHTEHCMBHOCTW npoLecca WUNLTpauMu 3a cyeT
YryYlIEeHUs TOHKOCTU OYMCTKM (DUNSTPOB MMM UX TPA3EEMKOCTU
B 2 pa3a, NPMBOAMT K CHWXEHMI YDOBHS KOHLIEHTPaLuUY B KBagpaTe, TO
ecTb 84 pasa;
3) 3HaueHwe NpefensHOM KOHLEHTpaUuMK X, cTabunusmpyercs  Ye-
pe3 5-6 MuH, NPY PACYETHbLIX 3HAYEHUAX }.m :0,06}{, TUMUYHBLIX ANA
23pOOPOMHLIX eMKocTer-xpanunuu, npu ¥, = 1000T n pacxoge
asuatonnusa Q= 1000 n/MuH Npu 3anpaske;
4) yBenuYeHue KOonuyecTBa W MOBbILIEHVWE KayecTBa Ha3eMHbIX
cpencTs dwunsTpauun siensietcs bonee adhEKTUBHBIM CPeacTBOM
O4MCTKM JKMOKOCTU, YEM €€ O4YUCTKOW, OCOBEHHO rMapaBin4ecKmX
macen.
CyulecTBytoLlMe CPeacTBa Ha3eMHOM OYUCTKM aBuaTonnmea

Ha H6ase dunsTpos-cenapatoB CT-2500 u dunstpoB TP-2M ¢ 5 Mkm
dwunsTpoanemeHtamm 8[12.966.063 Ha 3anpaBlyukax Tuna T3-22
obecneymBaroT NpeaerbHYy O4UCTKY X, A0 2,5 /T, YTO COOTBETCTBYET
4-y knaccy unctotbi no FOCT 17216.

CoBpeMeHHble Tonnveo3anpasLumky Tuna T3-40 ¢ COBMELLEHHbI-
MU B OOHOM Kopryce (UMLTPYIOLWMMU U BOQOOTTaNKMBaOLLMMM
mMaTtepuanamu ¢ yBernm4eHHON Maccow N rps3eeMKOCTbIO B CpaBHEHUM
c unstpamu TO-2M Goree 4em B 3 pasa, MO3BOMSIOT OOCTUYb
3HaveHun x;, ~ 1,5-1,7 r/1, yto cootsercTtByeT MexayHapoaHbLIM
Hopmam no MCO 9006.

1 - x/p umctepHa; 2, 5, 7 — Hacochl; 3 — punbTp 40 MKM;

4 - eMKOCTb-XpaHUNWLLe aB1aTonnuea; 6 - punsTp-cenaparop
CT 2500 (1...2 mkm); 8 - counbTp 5 MKM;
9 — aBTO3aMpPaBLLKK.
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PucyHok 1 — Cxema urbTpaLym 1 3anpaski aBuatonnmeom J1A. B cxeme peanuaoBaH NpUHLMN NocnesoBaTenbHol TPeXkpaTHo! unbTpaLmi.
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I'pomoB B. K.
Mess-und Fordertechnik Gwinner GmbH & Co.
PykoBoauTens ABMaLMOHHbIX [TpoekToB

CbipoepnoB H.E.

KaHguaoaTt TeXHU4ecknx Hayk,

poueHT MockoBckoro 'ocynapcTBeHHOro
TexHuyeckoro YHuBepcuteTta
rpaxgaHcKon asnauum

NPAKTUKA BbINONHEHUA TMOPABIIMYECKUX PACHETOB
MPU HECTALMOHAPHOM OBWXEHWX NOTOKOB TOMMUBA B CUCTEMAX LI3C
W BbIPABOTKA PEKOMEHOALIMIA MO CHWXEHWUIO BO3OENCTBUSA MTMAPOYAAPHbIX
MPOLIECCOB HA TPYEONPOBOAOHYIO CETb U OBOPYJOBAHUE CUCTEM LI3C.

YeT BNUSIHAS r’MAPOAMHAMUYECKMX MPOLIECCOB NP HecTaumo-
HapHbIX PEXVMaXx ABWKEHMS MOTOKa TOMnNMBa Ha Tpybonposoa-
HYt0 ceTb 1 060pyLoBaHWe, SBNSETCA BaXHbIM 3Tanom ruapas-
TIMYecKoro pacyeta npu npoektuposaHuy cuctem LISC asponopTos.
B ocHOBe MeToOMKM pacyeTa NexWuT krnaccuyeckas pabota H.E.
XykoBckoro «O ruapasnMieckom yaape B BOAONPOBOAHbIX TpyGax» [1].

mopaenuueckuii yoap (rmgpoydap) — CKadvoK [aBreHus B
3anosiHeHHo Tonnneom Tpy6GonpoBoaHoii cucteme LIBC, BbI3BaHHbIN
N3MEHEeHMEeM CKOPOCTM MOTOKa TOMMMBa 3a BPEMS 3aKpbITUS aBToMa-
TUYECKOro KkramnaHa rugpaHTHoro korogua. Muapasnuyeckuin yoap
crocobeH Bbi3biBaTh 06pasoBaHue NpoJoribHbIX TPELMH B Tpybax,
4YTO MOXET MPUBECTU K UX paspyLUEHVIO UMW MOBPEXAEHUD ApYyrux
anemeHToB Tpybonposoaa.

ABneHne rMapaBnMYeckoro yaapa HeM3MEeHHO MpUBreKarno
BHUMaHWEe Yy4YeHbIX U WHXEHEPOB BO MHOMMX CTpaHax B CBA3U C
Hay4HbIM W MPaKTUYECKUM acnekTamy MpPOEeKTUPOBaHWUA U CTPOUT-
enbcTBa cuctem LI3C B asponopTax mvpa. OCHOBHbIE u3nyeckme un
rMOPOAMHaMMYECKME MPOLIECCHI, MpOoTeKaroLLne B afieMeHTax Tpybon-
POBOAHBIX CUCTEM MPU TMAPaBNIMYECKOM yAape, Ha CerofHs B OCHOB-
HOM M3y4eHbl. B To e Bpemsi, B peanbHbix cuctemax LI3C asponopTos
NPUYMHBI BO3HUKHOBEHWS TYAPaBIMYECKMX YAAPOB M METOMbI CHIKe-
HUS BO3AEWCTBUS MMAPOAVMHAMUYECKVMX MPOLIECCOB Ha 3MeMeHTbI
Tpy6OonNpoBOAHON cUCTEMbI U 0BOPYAOBaHUS He OO0 KOHLA M3y4eHbl,
4YTO BbI3bIBAET HEKOTOPbIE 3aTPyAHEHWUS MPWU WX MPOEKTUPOBaHWUM,
CTPOVTENbLCTBE M 3KCMyaTaLuu.

OTmeTum, 4To B cuctemax LISC BosHukaloT crieayoLune Bubl
TMAPOAMHAMUYECKUX MPOLECCOB: ruapoydapbl - 0ObbAcHAeMble
CBOMCTBaMM CKMMAaEMOCTH KanesnbHbIX XUAKOCTeN U Kasutaums (o1
nart. cavitas — nyctota) — obpa3oBaHWe B XMOKOCTU MOMOCTEN
(KaBMTALMOHHBIX My3bIDLKOB, WX KaBEpH), 3aMOfHEHHbLIX [a30M,
NapoM UM UX CMECHHO.

B obuiem cnyyae, ruapasnuyeckue yaapsl 8 Tpybonposoaax
cuctem LIC kak pe3ynbrar HeyCTaHOBMBLLENOCS HaNOPHOMO ABWMXE-
HUs1 TONNWBa B ynpyrx Tpybonposoaax, rae OCHOBHOW MPU4MHON UX
BO3HUKHOBEHUS! SIBMSIETCS ObICTPOE M3MEHEHWEe CKOPOCTU MOTOKa,
BbI3blBalOLLEE CMELLEHWE CMOEB TOMMMBa W, Kak creactsve, pocT
OaeneHusi. Micxoast U3 aToro onpeaernieHns, paccMoTpUM ABa OCHOB-
HbIX (hakTopa BO3HUKHOBEHUS TMAPaBIMYECKNX YAapoB B HamMopHbIX
Tpybonposoaax:

- CKOPOCTb 3aKpbITWS KnanaHa rMapaHTHOro KOmofua no OKoHYa-

HUIO 3anpaBKu BO3AYLLHOMO CyAHa;
- CTapT-CTOMHbIE PEXUMbI paboThbl
HaCOCHbIX arperaTos.

Mpy 3TOM Hapo y4WTbIBaTL YTO,
rmapaenuyeckuii yoap npeacras-
nsetr cobol MHOrodakTOpPHbIN
ObICTPOAENCTBYOLWMIA Nepuoan-
Yeckuin npouecc O0OyCOBMEHHbIN
CKOPOCTbIO 3aKpbITUS KnanaHoB
TMOPaHTHBIX KomoaueB a Takke
ynpyrumy fedopmauusmu Tonnm-
Ba W CcTeHok Tpybbl. CormacHo
Hopmam API 1584 — 3e W3paHwe, ¢
Liefbto CHYPKEHNS BENUYUHbI CKadka
OaBreHus npu  rmapasinyeckmx
yoapax, HOpPMUPOBaHHOE BpeMs
3aKpbITUS aBTOMAaTUYECKUX Kna-
MaHOB TUAPAHTHbIX KonoALles
cocTtaBnsieT 2 —5 cekyHa,.

Puc. 1. ABTOMaTUYECKMIA KanaH ruapaHTHOro koroaua Mopenv 61654D 6 x 4
no Hopmam API 1584 — 3e W3naHue, nponssofcTso cupmbl Carter

OTclofja BbITEKAET, YTO 3a BPEMS] 3aKpbITYs KnanaHa 4t = 2 — 5 cekyHp,
Gyner npoucxoguTb (POpPMMPOBaHWE MEPBUYHBIX CIIOEB  CKadka
[aBneHus nepeq KrnanaHoMm W ecrnu JaBreHve y Kranada [o ero
3aKpbITUs BbINO P, TO AaBneHue nocne 3akpbitus Py, knanaHa bynert
paBHo:

P,=P+AP
Ha ocHoBaHMK TeOpEMbI KONUYECTBA ABWXKEHWS BENUYNHa AP paBHsi-
eTcs:

AP=pcV (1)
lne:
p —NNOTHOCTb XXUAKOCTH;
¢ — CKOPOCTb pacnpocTpaHeHns yaapHOW BOMHbI

(dbopmyna H.E. Xykosckoro).

[anee dopmmpyeTcst BTOPOW Croii YMIIOTHEHNS], HA KOTOPbI AaBsAT
cnegywolme crow, U T.A. [OCTeneHHO MOBbIWEHHOE AaBrieHue,
BO3HMUKLLEE NEPBOHAYanbHO HEMOCPEACTBEHHO Yy KranaHa, pacrnpoc-
TpaHsieTcs Aanee no Bcemy Tpybonposoay NpoTVB TEYEHUs TOMNvBa B
BUW/E yAAPHOW BOJTHbI CO CKOPOCTLIO C.

CKOpOCTb pacnpoCTpaHeHu s yaapHoii BOSTHbI BbIpaxaeTcst (hopmy-
nowi H.E. >KykoBckoro, BriepBble UCCIEN0BaBLLEro siBMeHne ruapasnu-
yeckux yaapos B TpyBonposogax MockoBckoro BOfOMpoBoaa. B
ypaBHEHWW A5 CKOPOCTW pacnpoCcTpaHeHNs yiapHOW BOSHbI BENUYK-
Ha CKOPOCTb €€ pacnpoCTPaHEHWst ¢ OMpeaennTcs no opmyre:

1
c= _2 (m/cex)
P 2pr
b il
K OE
lne:
r - paanyc TpyBonpoeoaa; E - Moayrb ynpyroct Matepuana Tpy6bbl;
0 - TOnuiMHa cTeHku TpyBonposoaa; K - 06beMHbIN MOAYIb YNPYrocTu
XXWUOKOCTHW.
Ecnv NpeanonoxuTb, YTo TPyObl UMEIOT abCOMIOTHO XecTkue
CTeHKH, T.e. E = ©© | TO CKOpPOCTb yAapHOW BOMHbI ONMPEAEenuTcsa 13

BbIpaXXeHUsa

K (m/cex)
c=‘\’— 7 K
p

MocriegHee BbipaXeHue npeacTaenseT cobovt CKOPOCTb pacnpocTpa-
HEHMsi BO3MYLLIEHHbIX CIIOEB TOMNMUBA - YAAPHOW BOMHbI, NPy HEeynpy-
rMx cTeHkax Tpy6onposoga. OHa paBHa CKOPOCTU 3BYKa B XWUOKOCTH,
3aHMMaloLLMI HeorpaHuyYeHHo GonbLLol 06bem Tpybonposoaa.

Y10 6bl MOHATL MPUYMHBI BO3HUKHOBEHWS MMAPaBINYECKUX
yOapoB, PacCMOTPUM HEKOTOPblE MeXaHW4eckue XapakTepuCTUKM
Xuokoctei. M3BecTHO, YTO OOHOW U3 OCHOBHbIX MEXaHWYecKMX
XapakTepUCTUK XUAKOCTU SIBMSIETCA ee MnoTHOCTb. [pu aTom nopg
MIMOTHOCTBIO XXWAKOCTU MOHUMAIOT Maccy XMOKOCTU 3aKMHOYEHHYHO B
efuHuLEe obbema:

m 3
= — (Ka/
P=7 (ke/m’)

YaenbHbIM BECOM HasbiBalOT BeC eauHuubl obbema >XWOKOCTH,
KOTOpbIV onpefensieTcs no dopmyne:
B=- {/ZZ (m'/H)
C yBenuyeHnem TemnepaTypbl yAerbHbI BEC XUAKOCTY YMEHbLUIAETCS.
C>KMMaeMOoCTb - CBOWCTBO KUAKOCTU U3MEHSTb CBOV 06beM
nop, AencTerem AaeneHusi. C)XMmMaeMoCTb XUOKOCTU XapakTepusyeT-
¢l KOahPULIMEHTOM OGBLEMHOTO CXaTUs, KOTOPbIA ONPEAEensercs rno
dopmyne:

=G
Y= (Hor)
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WHbopmayUOHHb I COOPHUK

Moe:
V - nepBOHayarbHbIi 06beM KUOKOCTH,
Torga, u3MeHeHue nepBOHaYanbHOro obbema, MpY yBENMUYEeHUn
aBreHus Ha BenuuuHy dP 6ynet dV. BenvuuHa obpatHas f,, HasbiBa-
eTca MoAyrneM ob6beMHON yrnpyrocTu XWUOKOCTU U onpeaensiercs no
dopmyre:

K =7 (H/m?)

Mozayrnb 06beMHOW YNpYrocTyi He NMOCTOSIHEH U 3aBUCUT OT AABMIEHNS 1
Temnepatypbl. [py rugpaenuyecknx pacyetax CXUMaemoCTbio
XMOKOCTN 0BbIYHO MpeHebperaT U CYUTAIOT KUAKOCTU NPaKTUYECKU
HecxkumaeMbliMu. CxkaTtve >XUAKOCTEN B OCHOBHOM OOYCHOBEHO
cXaTuem pacTBOPEHHOTO B HUX rasa. PacTBOp1MOCTb ra3oB B XXUOKOC-
TAX XapakTepusyetcsi 0ObeMOM pacTBOPEHHOrO rasa B eauHuue
oBbema XuaKoCTV U onpeaernsieTcs no 3akoHy FeHpu:

i
Ve=Vacke (o0)

Foe: V2 - obbem pacTBOpeHHOro rasa; Vac - 06beM XUAKOCTU; k -
x03(ppuLMeHT pacTBopuMOCTy; P — AaBreHune Tonnvea; Pq - aTMoC-
dbepHoe gaBneHue.

3akoH eHpu ycTaHaBnMBaEeT, YTO NMpW MOCTOSHHOW TemnepaTtype
DacTBOPMMOCTb ra3a B AaHHOW XMAKOCTY MPsiMO MPOoMopLnoHansHa
OaBreHNo 3TOro rasa Haj pPacTBOPOM. 3aKOH MpUrofeH Nullb Ans
uearnbHbIX PacTBOPOB W HEBLICOKUX AaBMEeHWA. 3akoH onucaH
SHMMUACKUM XMMUKoM Y. FeHpr B 1803 .
B Bonee ynobHon dopme 3akoH 'eHpu 3anucbiBaeTcs cregyroLwmm
obpasom:

C=kP
rae:

P - napumanbHoe JaBrieHune rasa Hag pactBopoM, C - KOHLeHTpauus
rasa B pacTBOpe B 4oNsAX Mons, k - koadpuumeHT MeHpu.

Mpy 3aTOM KO3 DULMEHT PacTBOPUMOCTU k UMEET criefyto-
wme 3HadeHus npu temneparype 20°C: ans Bogpel 0,016, kepocuHa
0,13, Tonnuea anst peakTuBHbIX Auratenen TC-1 0,292, MuHeparns-
Heix macen 0,08, xxugkoctyn AMI-10 - 0,1. IMpu NOHWXEHUN AaBNEHUsS
8bieNnAeTCs pacTBOPUMBIN B XXUAKOCTU ras.

M3 BbilLeckasaHHOro, ienaem 3ak4eHne, YTo:

Tonnueo B cuctemax LI3C, nmesi BbICOKUIA KO3hULIMEHT pacTBOpu-
MOCTW, COAEPXUT B CBOEM COCTaBe onpeferieHHbI 0bbem pacTBo-
DEHHOIO rasa, KOTopblIi BbI3bIBAET CMELLEHWE CIOEB TOMMMBa U ero
CKVMAEMOCTb MpPYU YMEHbLUEHUM CKOPOCTM MOTOKa B peaynbrarte
2BTOMaTUYeCKOro 3aKpbITUS KranaHoB MOPaHTHLIX KOMOALEB B
MOMEHT OKOHYaHMS 3anpaBKyW BO3AYLUHbIX CYAOB, YTO U ABMSETCH
NpuYvHON 06pa3oBaHuUs rMapPaBNUYecKX yaapoB.

B pesynrarte cMelLeHWsi CII0eB TOMMNBa B MOMEHT 3aKpbITUS
aBTOMaTMYECKMX KranaHoB rUApaHTHbIX KoroAueB obpasyetcs
yaapHasi BofHa, KoTopasi pacnpocTpaHsieTcsl Mo KorbLeBon Tpybon-
DOBOZHOW CUCTEME CO CKOPOCTbtO C. [nsi BofAbl 3Ta CKOPOCTb paBHa
1435 m/c, ans 6eHsnHa 1116 m/c, ansa macna 1200 - 1400 m/c.

Cneumnduka nepexofHbIX MPOLEeCcCoB MpU MMAPaBANYECKUX
yoapax B OCHOBHOM OMpEAEnNsieTCsl MHOrOKpaTHbIM HanoXeHuem
yOapHbIX BOMH B 3aBUCMMOCTU OT KOHCTPYKTMBHbIX OCOOEHHOCTEN
cuctem LI3C B asponopTax n TpaHcdopmaumen 3Tux BOMH Mpu Ux
NPOXOXAEHUM MO BCel AnvHe KosbleBbix Tpybonposogos [2]. B
cuctemax LISC, kak 1 BO MHOMMX OpYyrux MHXeHepHbIX 3agadax, npu
pElleHuy 3TUX 3afday credyeT y4yuTbiBaTb MHOrohakTopHOCTb WU
HENVHENHOCTb MMAPOANHAMUYECKMX MPOLIECCOB.

Ocoboe BnusiHE Ha MNepexofHble MPOLECChl OKasblBalT
Takve dakTopbl kak: MosiBeHue B TpybonpoBogax rMAopoyaapos
(ckaykoB YMIOTHEHWS) 1 MPOLIECChI UX 3aTyXaHus; Hanu4ue B Tpybax
PacCTBOPEHHOTO B XXMOKOCTW BO34yXa U CBA3aHHbIE C 3TUM MPOLIECChI
KaBuTauMM, Bblpaxalrolmnecs B pa3pbiBe OMNIOLIHOCTU cpeadbl npu
nageHuy OaBreHnst HUXKe BENUYUHbI AaBMNEHUst HaCbILLEHHbIX Napos
Tonnuea.

BaxHbIM BKMagoM B METOOMKY pacyeTa ruapaBrnyeckoro
yaapa 6b1no co3faHune aHanMTMyeckux rpadunyecknx Metoaos [2]. 3to
No3BOMISIET CcreumanicTamu B 06racTy rMppaBnvyeckvx Yaapos,
NpoV3BOAUTL pacyeTbl ANs KomnbleBbix cuctem LISC 6e3 yueta
HeNVHeNHbIX KaBUTaLMOHHbIX MPOLECCOB. TV METOAMKM MO3BOMAT
rapaHTMpoBaTb [OCTaTOYHYD TOYHOCTb pacyeTra W BO3MOXHOCTb
MaCCOBOT0 MCMONb30BaHUS METOAVK B MOBCEAHEBHOW NPaKTHKe.

[MpuMeHeHne 4YUCMEHHbIX METOOOB TMO3BOMSET MacCOBO
MCMONb30BaTh BbIYUCIUTENBHYIO TEXHWKY U MPOU3BOAWUTL PacyeThbl
cuctem LI3C npaktuyeckn 6e3 orpaHUYeHUs CIIOKHOCTU [3, 4].

[MpyMeHeHe MeTO[OB MaTemMaTu4eckoro MOAEnvMpoBaHUA
AONs pelueHust Nnpo6rieM, CBA3aHHbIX C rMapaBnvyeckumMmn ygapamu, a
TakkKe NPOBEAEHUSI YUCTIEHHBIX SKCMIEPMMEHTOB MO U3YYEHUI0 HecTa-
LIMOHapHbIX NPOLIECCOB B pearbHbix Tpybonpoeogax cuctem LISC ¢
NMPUMEHEHVEM HOBEWLUMX anmnapaTHO-MPOrpaMMHbIX KOMIMIEKCOB,
MO3BOMNUMO CYLLECTBEHHO MOBbLICUTb TOYHOCTb W [OCTOBEPHOCTb
pesynraTtoB. [1ns aToro noHago6unock co3naHve 6oree To4HbIX

HENVHENHbIX MaTeMaTUYecknx Mogenen ansi u3y4eHns pacnpoctpa-
HeHUsi yaapHbIX BOMH B KOMbLeBbIX TPyGOMpPOBOAHLIX cUCTeMax W
YYETOM BMUSIHUS KOHCTPYKTUBHBIX 3NEMEHTOB CUCTEMbI.

CoBpemMeHHbIM NoaxodoM Npu paspaboTtke mporpamMm Ans
pacyeTa pexuMoB paboTbl MHXEHEPHbLIX CeTel, B YaCTHOCTU 1 Ans
pacyeTa HecTaLMOHaPHbIX MMApPoAVHAMUYECKMX NPOLLeCCOoB B Tpybon-
pPOBOAHBIX CUCTEMAX, SIBMAETCA CO3[aHWe MPOrpamMmMHO-pPacyeTHbIX
KOMMMEKCOB Ha OCHOBE MCMOMb30BaHUSI TE€OMHMOPMALMOHHBIX
TexHororun (MMC). 3To nosBonsieT peliatb BECb MepeyeHb 3aaady,
CBSI3aHHbIX C pa3paboTKOW, MPOEKTMPOBaHWEM W IKcryaTaumei
cuctem LI3C asponopToB B 0XnAaeMbIX YCNOBUSAX 3KCTyaTaLun.

Mpumerenne MC gns npoektupoaHus cuctem LI3C u, B
4YaCTHOCTW, WCCRefoBaHWs HecTauWOoHapHbIX MPOLEccoB [Aaert
CYLLECTBEHHOE MPEMMYLLECTBO MO CPABHEHWIO C WCMOMb30BaHUEM
[ApYruX nporpaMmMHbIX MPOAYKTOB.

3aKOoH yrpasreHysi HACOCHOW CTaHLUMen TMAPaHTHON CUCTEMbI
obecrneynBaeT NOCTOSHCTBO pacxopa v dasnenus (Q n P) Ha Bcex
KnanaHax rMapaHTHbIX KOMoALUeB. VICnonHMTeNbHbIMU MexaHuamamu
ABMNATCA CUCTEMbl 4aCTHOrO PerynvpoBaHUs 3MeKTPONpUBOAOB
HaCOCHbLIX arperatoB M pacxofoMepbl CUCTeMbl 0BpaTHOM CBA3N.
MoaToMy cucTemMa HaxoOMTCst B HECTALMOHAPHOM pexume paboTsbl,
CBSI3AHHOM CO CTapT/CTOMHLIM PeXMMOM paboTbl U M3MEHEHUeM
YacToThl BpalleHWUs HacoCHbIX arperatoB. Beupy cBoiicTe pabodeit
XKMOKOCTU, NUHENHO CBSI3aHHbIX C MIOTHOCTHIO U BA3KOCTbIO, 3TO
NPUBOAUT K BO3HWMKHOBEHMIO CKA4KOB YMMOTHEHUS W paspbiBam
OMMOLLIHOCTW cpebl, T.e. C KOPOTKONEPVOANYECKUMU MOBbILLEHUAMU
OaBreHusi B Tpyb6onpoBOAHON cUCTEME.

Mpu aToM Goree ocTpoii cTaHOBUTCS NoTpebHOCTL B Meporn-
PUSITUAX MO YMEHbLUEHUIO CTENEHN BO3AEWCTBUSA 3TUX ABMEHUIA Ha
TpyGbl, DUTUHIM U 3anopHyto apmatypy cuctemsl LISC asponopra.
Oco60 0CcTpo CTOMT BOMPOC BO3AENCTBUSA 3TUX SBIEHUN Ha KIanaHbl
TMOPaHTHBIX KOMOALEB, CKOPOCTb 3aKPbiTUS KOTOPbIX SABMAETCS
CaMOoCTOATENbHbIM (DaKTOPOM BO3HWKHOBEHUS MAPaBIINYECKUX
yOapoB, BO3MAEWCTBYWOLWMX Ha cpeacTsa (UNbTPaLMM HaCOCHLIX
CTaHUMI 1 3anpaBoyHble arperaTbl BO3AYLIHbIX CydoB. Hapsigy ¢
3TUM, KOpOTKonepuoauyeckue konebaHus [aBneHVs Bbl3biBAKOT
pa3MbIBaHKE 30H OTCTOSI B HUXHUX TOYKaX TpyOONpOBOAHON CUCTEMBI,
YTO MPVBOAMUT K MOSIBMEHUIO BbIOPOCOB U3 HUX BOAbI U MEXaHUYECKNX
npuMeceii, CKOMUBLLMECH 3a BPEMS MeXay APEeHUPOBaHNEM CepBUC-
HbIX KOMOZALEB, NMPeAyCMOTPEHHOE pernaMeHToM Mo 06CnyX1BaHMIO
cuctembl LISC. B aToM crnyyae BO3MOXEH MOACOC U3 3arps3HeHHbIX
nokanbHbIX 30H cuctembl LI3C, 1, kpome TOro, MoryT MposBnATbLCSH
abheKThl, CBA3AHHbIE C KaBUTaLMEN.

Mpy BbIGOPE METOAOB CHYKEHUS BO3AENCTBUSA rTMapoyaapos v
KaBUTaLUW Ha rieMeHTbl KOHCTPYKLun cuctembl LI3C, cyLecTBeHHY0
NMOMOLLb MOTYT OKa3aTb MaTemaTu4eckme MoAenm Ans KOMMbITEPHbIX
rporpamMm, Mo3BonsioLiasi OLeHUTb 3PdPEKTUBHOCTL MIaHNPyeMbIX
MEpPOnNpPUATUNA.

MaTemaTuyeckas Moaernbs NporpamMmMbl pacyeTa ruapasnmyec-
koro ynapa B cuctemax LIBC npepctaBnsieT coboit B3BELLEHHbIV
OpPVEHTVPOBaHHbIV rpad. TpybonpoBoaHas ceTb COCTOUT U3 Y4aCTKOB
(Tpy6) 1 y3roB (rMgpaHTHbIE U TEXHOMOrMYeckne KOMoALibl, HacocHas
CTaHUus, pe3epByapHbIi Napk v Tak ganee).

PacnpocTtpaHeHuWe BOMH CXaTusi u paspexxeHns B Tpybax onuckisaet-
CA  KBasUMVHENHOW cucTemMoi aAuddepeHumnantHbiX ypaBHEHWN
NepBoro nopsiaka ¢ YaCcTHLIMU MPOU3BOAHBIMU
414
2g =

1 3
It EV, +2 0

=

he+ SVi=0
S
3peck Vi(x, t) - CKOPOCTb, @ A(x, ) - Tb€30METPUHECKUIA HAMOP, HUXHWIA
MHIOEKC O03HaYaeT YacTHYK MPOM3BOAHYI MO COOTBETCTBYIOLLEN
nepeMeHHol. PellieHne 3TON CUCTEMbI NPOBOAUTCH “UCHEHHBIMU
MeTOAaMM XapaKTepUCTUK:

%(hp-hR)+ Vp- VR+2fRV; Vr 4
-f—s(h,,-hs)+VP_ Vs+%s|"sl=o

Vcnonbaytotes criegytolime 0603HaYeHNS: HWKHUA MHOEKC R vunu S
03HaYaeT, YTO COOTBETCTBYMLAs dumamnyeckas BenmunHa 6epetca B
npeabiayLiem croe no BpeMeHu nvbo B Touke criesa, nmbo cnpasa ot
pac4eTHON TOYKU C UHOEKCOM P, ¢ - CKOPOCTb 3BYKa, g - YCKOPEHue
cBoGOAHOTO NadeHwus, d - auameTp TpyObl, f- KO3 DULMEHT rMapaBnun-
4YeCKOro ConpoTUBIEHUS.

CKOpOCTb pacnpoCTpaHeHUs BOMH BBUAY Hanuyvs pacTBo-
pEeHHOro BO3dyXa CyLEeCTBEHHbIM 06pasoM 3aBUCUT OT AaBreHus
YMPYrocTb CTEHOK TPYObl.
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WHehopmayUoHHbIL cOOPHUK

3pecb B- pons (oGbemHas)) HepacTBOpPEHHOro BO3AyXa B BoAe,
p - NMOTHOCTb CMECcU KepoCuH-Bo3ayXx, E - moaynb KOHra ans cmecu
KepoCVH-BO3AyX C MOMpaBkoW Ha ynpyrocTb TpyObl, K - mopynb
YNpYrocT KEpocuHa Mpu OTCYTCTBUM HEPACTBOPEHHOrO BO3AyXa, d -
avameTp Tpy6bl, 4 - TOnMwMHa CTeHkU Tpybbl, Eo - mopynb HOHra
marepuana Tpyobi.

YpaBHeHVs1 peluaeTcsi NpyY HavamnbHbIX YCMOBUSAX C MOMOLLbIO
CTaLVOHApHOro rMapaBnuYecKkoro pacyeta AMsl Yero Mcronb3yeTcs
CTaHAapTHbIV pacyeTHbI MOAYIb C FPaHUYHBIMU YCNIOBUAMU, onpeae-
NSEMbIX KOHCTPYKTUBHbIMW 3fieMeHTaMu cucTembl. Hanpumep,
HOPMMUPOBaHHbIA Pacxod OMUCLIBAETCS rPaHWYHbIM YCIIOBUEM BUAA
Vixy, t) = V1, a pe3epByapbl (MpW 4OCTAaTO4HO GOMbLLIOV MOBEPXHOCTW)
ycnosveMm h(xy t)=h;.

K 6onee crnoxHbIM rpaHUYHBIM YCIOBUSIM MPUBOAST COeANHE-
HWe HEeCKOmNbkUX Tpy6 B OAHOM y3re (TEXHOMOrM4ecKuii KomopLbl),
HacoOCHbIVi arperat, 3aABWKKM C ABOWHbIM ynrnoTHeHwem DBV, mec-
THble conpoTuereHns MukpodunstpoB n dunstpoB Bogootaenute-
nen, usmeputenbHble MeMBpaHbl, LMPOBbLIE ANCKPETHLIE MeMBpaH-
Hble KnanaHa, 1 apyrue norpebuTenu ¢ 3aaaHHbIM rMapasnnyecknm
COMPOTUBMEHNEM.

Hanwuuve 3apBuxek ¢ aBoviHbIM ynnoTHeHnem (DBV) npuso-
VT K rpaHUYHbIM YCrOBUSIM

V1=V2 2

Vi

hy-hy =20 3¢

3aech A(2) - 6e3pas3mepHbiil KOIPPULIMEHT CONPOTUBIEHNUS 3a0BUKKN.
[Ins Kaxxgoro KOHKPETHOTo Tna 3aABWKKM KO3 ULIMEHT COMPOTUB-
JIEHNS1 MOXHO BbIpa3UTb Yepes3 CTEMEHb 3aKpbiTWUsS 3afBWKKM, a
3aBUCKMOCTb MO BPEMEHM 3aKPbITUSA 3a4aeTCs TEXHUYECKUMU XapakK-
TepVCTMKaMK, Hanpumep, BpeMeHeM 3aKpbITUsi B pyYHOM U aBTOMaTU-
3MPOBaHHOM PEXUME, MPOOOIPKUTENBHOCTL MpoLiecca U HasHauuTb
TIVHENHYIO0 3aBYCUMOCTb CTEMEHW 3aKPbITUSI OT BPEMEHM, YTO SBMSET-
€S BaXHbIM (hakTOpoM 06pasoBaHWUs rMOPOYSAPOB U CTEMeHU KX
BO3ENCTBUS.

B3aumopencTBme HacocHoOW rpyrmnbl C MOTOKOM KWUAKOCTU
OMVCbIBAETCS yPaBHEHUEM [BUXKEHNS

dw
I—=M;+M,+M
dr 1 2 Tp
I'oe: I - MOMEHT MHEepPLIMN HACOCHOTO arperara, o - yrroBasi CKOpoCTb
BpalleHus pabodvero komeca Hacoca, M; - Bpallaloluii MOMEHT
anektpoasuratens, M, = GH/®w - MOMEHT C KOTOPbIM XWUAKOCTb BO3[e-
VicTBY€eT Ha paboyee Koneco Hacoca, My, - MOMEHT CUI TPEHUS.
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MpocTeliliass mogenb Hacoca OMUCLIBAETCA CredyroLmm
obpasom. 3apaetcst G- H xapaKkTepucTuka Hacoca B Buae napaborsbi:

H=Aw?+ BowG - CG?

Torga rpaHnYHbIe YCOBUS MPUMYT BUA!
G =G,
hy-h;=Aw? + BoG - CG?

Pacxop G o4eBUAHBIM 06pa3oM BbipaxaeTcs Yepes CKopoCTb G =rd2/4
Mpv Hanuynm obpaTHOro KnanaHa B clly4yae BO3HWKHOBEHWUM OTpuLia-
TENbHOrO pacxopa XMOKOCTW Yepes Hacoc, cpabaTbiBaHne obpaTtHoro
KnanaHa npuBOAUT K rPaHUYHOMY yCroButo G=0.

B nporpamMme nmetoTcs CnpaBoYHMKM MO 3a4BWXKaM U Hacocam, YTo
Mo3BONISieT Nonb3oBaTento MMbo BbIGpaTh yCTPOWCTBO 13 CrIpaBOYHUKA
nnbo fo6aBnTb B CMIMCOK HOBOE YCTPOWCTBO U BBECTU XapaKTepUCTUKY
Tabrn1yHbIM CNOCOBOM.

CoefvHeHve Tpy6 B OOHOM Yy3re npu TMApPaBAMYECKUX
pacyeTax TEXHONOMMYECKMX Kamep NMPUBOAUT K CredyoLnMM rpaHny-
HbIM YCMOBUSAM:

GI+G2+... +G,=0

hl =h2= =hm

B npakTuke pacyeToB C UCMOMb30BaHNE MPOrpamMmMHbIX
KOMMIeKcoB, rmapaenmyeckme pacyetsl cuctem LIBC nobon cnox-
HOCTU JenaTcs Ha Age ctaguu: | cTagua Ans cTauvoHapHbIX YCIOBWiA
TEeYEHNs1 TOMMMBA C LIeMbl OMNTMMU3aLMU OvaMeTpoB uaepHbIX
TIMHUIA, NapannenbHbiX KOMbLEBbLIX pasdaToudHbIx TPy6onpoBodoB u
otBofoB; Il cTagua Ans HecTauMOHaPHbIX YCIOBUN C LieMblo MPOU3BO-
[CTBa MPOYHOCTHBIX PacyeToB, T.e. noabopa TONLWMHbLI CTEHOK TPY6 1
hUTMHIOB, Knacca NPOYHOCTU 3aropHOK apmMaTypbl 1 Apyroro obopy-
[0BaHus.

[ns BblpaboOTKN MpaKTUYECKMX PEeKOMeHOdauuin Mo peko-
HCTPYKUMM U CTpouTenbcTBy HoBbIXx cuctem LI3C, paccmoTtpum
mMaTemaTnyeckoe ModernMpoBaHyve C TOYKY 3peHNS BOITHOBOTO ypaBHe-
HMS ANs cryvas rugpasnuyeckoro yaapa. MNpexae Yem npuctynuTb K
BblpaboTke pekoMeHAaLuii Mo CHKEHWUIO BO3AEVICTBUS TMapaBnuyec-
KMX yOapoB, OTMETUM TOT haKT, YTo cyllecTsytolime cuctemsl LISC
BbINM CNPOEKTUPOBaHbI U MOCTPOEHbI B Havarne 80X roqoB NpoLUnoro
cToneTus, Koraa elle He Bbinu Tak rmy6oko nccnefoBaHb! rmapoanHa-
Muyeckne npoueccbl B cuctemax LI3C. AHanmm3 cyluecTByOLMX
cuctem LISC nokasbiBaeT, YTO GOMBLUMHCTBO M3 HUX MOCTPOEHbI Kak
npocTble pa3BeTBEHHbIE TyNWKoBblE Tpybonposoabl. B mpouecce
aKCrnyaTauuv NpoBOAMUIIack HeKOTopas MoAepHU3aLImMs, OAHaKO OHa
Kacanacb B OCHOBHOM 3ameHbl 060pyfoBaHVs BbipaboTaBLLEro CBon
pecypc 1 He kacanacb pagukanbHbIX U3MEHEeHUI C y4ETOM HOBEWLLINX
TEXHOMOT .

Puc. 2. «KonbLieBaHue» TpybONpoBOAa CO CTPOUTENBCTBOM
TEXHOMOrM4YECKOM kamepbl C KONbLIEBOM NePeMbIUKO
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Puc. 3. KoHuesoe «KonblieBaHue» Tpybonposoga




wimm
DIbI:

md2/4
mua-
HOro

L. 4TO
HuKa
TUKY

CKMX
HNY-

IHbIX
noX-
BUn
JHbIX
DB U
[380-
you
Opy_

£KO0-
UM
BHe-
b K
sec-
13C
1oro
ftHa-
mx
Kak
icce
OHa
s01
umx

~ Position 104 (right) e -
|- - o b .
: [ro0 om0 7020 vomo 7030 70380
25.0
20,0
15,0
PinG
PnG
PnG 10,0
5,0
0,0

= 4. Tuaopasnuyeckuit yaap B pasBeTBreHHoi Tynukosoi cucteme LI3C npu
DSITUM KranaHa rapaHTHoro konopua (ctosHka 104 npasas). Bpems 3akpbiTna
naxa 3 cek. KpacHhlii - 3amMep Ha knanaHe rMapaHTHOro Konofua, ronyoo -
322D B CEPBYCHOM KOMOALE, 3eMeHbii - 3aMep Ha HakoHeYHWKe 3anpaBoyHOro
arperata.
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Piuc. 5. Mnapasnuyeckuit yaap B «3akonblioBarHoiy cucteme LISC npu sakpbiTun
«anaqa rmapaHTHoro konogua (ctosHka 104 npasas). Bpems 3akpbiTis knanaa
3 cek. KpacHbiii - 3aMep Ha knanaHe rugpaHTHoro konoatia, rony6ou - 3amep B

CEPBUCHOM KOMOALIE, 3eMeHbIN - 3aMep Ha HaKOHEYHUKe 3anpaBoyHOro arperara.
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lMocKonbKy pacrpocTpaHeHne yOoapHo BoSHbI Mo TpyGonpo-
BOLY HOCWT BOSTHOBO1 XapakTep, TO BOMHOBOE YpaBHEHWe Ans cryyas
rMAPaBIIMYECKOro yaapa nosy4nmM U3 obLLero BosiHoBoro auddepeH-

LIManLHOrO ypaBHEHMS:
0u _ 1
98 "

Mocne npoBedeHUss HeobxoduMbIXx npeobpasoBaHui, MOMy4YUM
ypaBHeHWe Ansi cryvasi HeyCTaHOBMBLUEroCs HanopHOro ABMXEHUS
peanbHOM CXUMaeMol >XWAKOCTU B ympyrux Tpybonposogax, u
npoguddepeHLmMpyemM eromno / 1 ¢ nony4nm:

2H _ 1 92H

oz 2 on
[Mony4yeHHble BOSHOBbLIE YPaBHEHUS, PELLEHUST KOTOPbLIX MPUHUMAIOT
BUA: ! !
H-H0=F(t-—)+/(t+—);

c c

v-vo=&[ieg) s+ )l

B nony4eHHOM BOMHOBOM YpaBHEHWM AN HECTALIMOHAPHOTO ABUXKe-
HUSI BASKOW CXUMAeMOW >XWMOKOCTU B HamopHbIx TpyGomnposodax
yHKuUMsI F xapakTepurayeT usmeHeHue Hanopa (4aBneHusi) 1 CKopoc-
TWU pacnpocTpaHeHUs yAAPHOW BOMHbI MO HanpasneHuio ocu [ co
CKOPOCTbHO ¢.

AHanua dyHKUMKU F BONHOBOIO YpaBHEHUS Mokasar, 4To ans
YMEHbLLEHNSI CTEMEHU BO3OENCTBUSA TMAPaBMYECKUX YOapoB Ha
TpyGomnpoBoaHyto cuctemy n obopynosaHue cuctem LISC ¢ passert-
BMEHHOW cUCTEMON TPyGONpoBOAOB HEOOXOAMMO YBENUYUTL OJINHY
[ (NyTb) ABWXKEHWS yAapHOW BOMHbI. MprHMMas BO BHUMaHWe BA3KOCTb
N CUMY TPEHMUs TOMSMBa O CTEHKU TpybomnpoBoaa, MOXHO C yBepeH-
HOCTb CKasaTb, YTO TaKOe TEXHWYECKOe MepornpusaTve MpuBedeT K
CHVDKEHMIO BEMUYMHBI CKayka [JaBreHust no AnuvHe Tpybonposoaa u
YMEHbLUWT Ero BO3AeNCTBME Ha (OUIBTPALMOHHYIO rpynny. YcTaHoBKa
undposoro AuddepeHumansHoro MembpaHHOro KnamaHa [dacT
rapaHTUPOBaHHYH 3aLUMTy (UMBLTPYIOLLMX 31EMEHTOB OT MPAMOro
BO3AEVICTBUS TMApaBnuyeckoro yaapa. K Tomy xe, yMeHbLIUTCH 1
OTPaXeHHas BOmHa.

C uernbio yBenuyeHus nyTi ABWKEHUS yAapHON BOMHbLI MOXEM
pekoMeHOoBaTh Ha cyllecTBylolmx cuctemax LSC BbinonHuth
«KOmMbLieBaHue» TpybOMpOBOAOB MyTEM CTPOMUTENBLCTBA [OMONHU-
TenbHbIX TEXHOMOTMYECKMX KOMOALIEB Ha MapLLpyTe Tpy6onpoBoaHON
CUCTEMbI C YCTAHOBKOW KOMbLEBbIX MEPEMbIYEK WM Ha KOHLIEBbIX
yyacTkax, Tak Kak 3TO Moka3aHo Ha pucyHke 2 u 3. 3To NpuBeaeT K
HEeKOTOpbIM 3aTpaTtam, HO MO3BOMUT yBENUYUTL ANMHY Tpy6onposo-
OB, YTO MPVBEOET K ralleHWio yAapHOW BOMHbl A0 MPUEMMeMbIX
3HaYeHun. JTy peKkoMeHdaum HeobXxoaumo Y4WUTbIBaTb U Mpu
MPOEKTUPOBAHMM CTPOMTENBLCTBA HOBbIX ccTem LIBC, 3To mo3sonuT:

- 3HaunTenbHO CHU3UTb BENUYUHY MMAPaBNNYECKMX YAAPOB;

- YBenuuutb aKcrnyataumoHHyl rmbkocTb cuctembl LI3C nyTtem
OTKMHOYEHUS HEMCMPaBHbIX y4acTKOB TPyOONPOBOAOB;

- Jlerko v 3apHeKTUBHO MPOU3BOAUTL MPOMbIBKY Tpy6OMpoBOAOB
Mocrie 3aBepLUEHMUs CTPOMTENBCTBA U PEKOHCTPYKLINY;

- Bornblue rmbKOCTU s NPOBEPKY repMETUYHOCTY TPy BONpOBOA0B;
- YMeHbLUNTb CpeaHee naeHne AaBneHus.

Ha pucyHke 4 n 5 nokasaH acpdekT pekoMeHayeMbIX TeXHW-
YeCKUX MEepONpUATUIA MO CHUXEHUIO BO3AENCTBUS TMOPaBINYEeCcKoro
yoapa. PasymeeTcsi, B KaXOoM KOHKPETHOM criyyae Heobxoaumo
pa3pabaTbiBaTb KOMMNIIEKC TEXHUYECKX MEPOMNPUSATAI, NMO3BOMALLNX
CHW3UTb BO3AEVICTBUE MMAPABNNYECKUX YAapOoB, OAHO U3 HUX, MPOCTOe
1 achbheKTUBHOE KonbLieBaHNe TPY6ONPOBOAHbIX CUCTEM.
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MAFHUTHAA TOMOIPA®UA TPYBONPOBOAOB ASPOJPOMOB -
NPOLOMKEHWNE NHHOBALINW

npenbiayLLem BbIMyCKe pacckasblBanock O HOBOW TEXHOIOMM BakHO, UYTO YCrMEeX POCCUICKON TexXHororum obecneuns en
obecneyeHns 6e30nacHOCT!  MHMPAaCTPYKTypbl a3POAPOMOB - KOHKYPEHTOCMOCOBHOCTb Ha KUTANCKOM pblHKE TpyBOMpoBOAHOMO
MarHuTHo Tomorpadum TpyGonposogos (MTM), He noanexa- cepBuca, NoCcKosIbKy NMPaBUTENbLCTBOM 3TOM CTPaHbl MPUHSTA LUMPOKO-
WKUX BHYTPUTPYOBHOMY WHCMEKTUPOBaHUiO CcHapsapaMmu- MacliTabHasi nporpaMmma PEeKOHCTpyKUuun Gonee cTa asporopToB.
nedektockonamu. B cutyauuu, korga nopobHele 06beKTbl pacrnono- MoaoBHbLIN OMbIT MOXET OKa3aTbCs MOME3HbIM M OTEYECTBEHHbIM
YEeHbI Mo ene306eTOHHbIMY NepeKpbITUSAMU, HEBO3MOXHO NpYMeHe- opraHusauusiM, OCYLLECTBSIOWNM CTPOUTENLCTBO WU KanpeMOoHT
HME W TPAOMLMOHHLIX METOHOB 3reKTpoMeTpun. PaspaboTuuku TOMMMBHOI MHAPACTPYKTYPbI, MOCKOMNbKY obecneynsaeT AaHHbIMU O
HOBOTO METOAa roTOBbI NMOAENUTLCS OMbITOM MHHOBaLmn B KHIP, rae B pearnbHOM TEXHUYECKOM COCTOsIHUM 06bekToB. B ycnosusix, korda Ao
VCTEKLLEM rofly NpoBeneH MUIIOTHbIA NPOEKT MO WHCMEKTMPOBAHMIO 80 % Tpy6oNpOBOAOB MPAKTUYECKM SKCMNyaTUpYHOTCs Ha npeaene
Tpy6onposoaos ¢ avameTpamu 159 u 377 mm asponopta Guilin, pacueTHoro cpoka crnyx6bl (6onee 30-Tv net), NoAoGHbIE AaHHbIe
akcnnyatupytowwmxes ¢ 1996 roga. MOTYT MOCIYXWTb OCHOBOW Anst 060CHOBaHVI 04€PEAHOCTU 1 CPOKOB
Xop obcrnenoBaHns ¥ OCHOBHbIE pesynbTaTbl OTpaXKeHbl Ha NPOBEAEHNS PEKOHCTPYKLIUN.

eam ‘ Hong Ohy'
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Puc. 1 Xog MTM-nHcnekTupoBaHus

Epew 2 npnobpel

Puc. 2: CTpeﬂKaMVI yKasaHbl y4acTK1 He0MyCTUMOro TEXHUYECKOr0 COCTOAHNA, HyXOatoWMnecs B nepBoO4epPeJHOM PEMOHTE
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CbipoepoB H.E.
KaHaupat TexHu4eckmx Hayk,
noueHt MI'TY TA

BonkoB C.U.
acnupaHt MITYTA

TEXHONOInA O4YNCTKW TPYBOMPOBOAOB MOXET
bblTb YCOBEPLWEHCTBOBAHA.

Harus orbiTa O4UCTKY TPYGOMNpPOBOAOB, B TOM Yncne Tpy6omnpo-

BOHbIX KOMMYHUKaLIMA a3pogpoMHbIx cknagos MCM u cuctem

LI3C, nokasbiBaeT, 4TO B CyLIECTBYIOLLMA B OTEYECTBEHHbIX
HOPMaTUBHbIX [JOKYMEHTaX TEXHOIOMMM, KOTopble pa3pabaTbiBanunck B
70-80 rogax, MoryT ObiTb CyLLECTBEHHO M3MEHEeHbI AMs JOCTUXEHUS
rmaBHOM 3apauu: obecrneveHne YUCTOTbl BHYTPEHHMX MOMOCTEN.
BaxHbIM, Npy oTpaboTke HOBbBIX TEXHOMOrUIA, SBMsSeTCs 06obLleHne
OTEYECTBEHHOTO U 3apyGexHOro ornbiTa, COBPEMEHHas OLeHka
BO3MOXHOCTEW U JOCTUXKEHWI HayKkn 1 TEXHWKK. [0 Haluemy MHEeHWo
Takke AOMKHbI BbITb PACCMOTPEHbI M YTOYHEHbI OPraHN3aLMoOHHO —
TEXHUYECKME MeponpusTUsi obecneveHns YACTOThI norocTtel Tpybon-
POBOAOB Ha BCEX aTanax HaynmHasi oT Mpou3BoACcTBa TPY60NpoBOAOB U
HaHeCceHWsi aHTUKOPPO3VOHHOTO MOKPbITUS A0 NPOMbIBKU, UCTbITAHUIA
1 MpYEMKM B aKcrnyaTauuo. MoxHO Tak xe OTMETUTb, YTO 3Ta KOM-
nrekcHasi TexHW4eckas 3afjada MOXeT ObiTb pelleHa mpodeccuo-
HarnbHO BbICTPOEHHOW TEXHOMOrMel, MOAKPEneHHON TEXHUYECKUM
OCHalLeHWeM BCeX MCMOMHMTENen, B TOM YuCle BbIMOMHALNX
paboTbl MO TPaHCMOPTUPOBKE, MOrpy3ke, pas3rpyske, packrnagke no
Tpacce, UHXEHEPHOW NMOArOTOBKU COOTBETCTBYIOLLEN Tpacchl, paboTbl
0 CBapKe CEeKLMIN B HUTKY 1 yKrnagke B TpaHLueto. Kpome TEXHUYECKMX
NPUEMOB Mo ykasaHHbIM NMpoLeaypamM AoMmKHbI BbITb YETKO onpeaene-
Hbl MporpamMMbl ¥ OpraHW3aLMOHHO-TEXHUYECKNE MEepOMnpUAaTUs Mo
npeaynpexpeHnto  3arpssHeHnii nonocter Tpy6omnposodosB Ans
CHMWXEHUS 3aTpaT Ha MoCMeayoLyl OYUCTKY CTPOUTENbHO-
MOHT2XHbLIMU MPEANPUATASMU, B TOM Yucrie MO npeaynpexaeHnio
nonagaHust BHyTpb BOAbl, CHEra, rpyHTa U NOCTOPOHHUX NPeMEeToB,
OOMKHbI ObITb UCKMHOYEHbI HELUTATHbIE criyyYan pasrpy3ku Tpyb Ha
HenoAroToBMNeHHbIX MroLagkax, BofioveHus Tpy6 no semne n T.n.
Heobxoaumbim ycrioBreM obBecrneyeHust YACTOTbl TPYO JOMKHO BbIiTh
YyeTkoe B3aMMOAENCTBME UCToNHUTENeNn paboT u ByayLumx skcnnya-
TaHTOB B nuue npeactasutenen T3K, obsizatensHO C KOHTporem
nocriefHVMM Bcex aTanoB paboT Ha aspoapomMe, HaurHas ¢ cornaco-
BaHUsi NpOrpamMmmMbl paboT Mo 3Tanam 1 KOHKPETUKA KOHTPOMMUPYHOLLMX
YUCTOTY NpoLEAypP UCMOMHUTENAMU U 3KCMyaTaHTaMu Ao odopmIie-
HUS HEOOXOANMbIX AOKYMEHTOB, B TOM YMCHIE NMPU NO3TaMNHOM NPpUemKu
BBOAMMbIX YHaCTKOB TPYOOMNPOBOAHbLIX KOMMYHVKALWIA.

Cneumnduka cTpouTenscTBa TPYOONPOBOAHBIX KOMMYHMKA-
unin cuctem LI3C Ha aspoppomax TpebyeT Hay4HOro o60CHOBaHWSA
TEXHOMOMMM OYUCTKM M MPOMBIBKW Y4aCTKOB TPY6OMNpOBOAOB, a Takke
TEXHOMOrMY NepuUoaNYECKOro KOHTPOMS YACTOTHI BHYTPEHHUX NOmnoc-
Tew 1 OYUCTKM UX B XOAE nocreaytoLlen akennyatauuu. MNpeacrasns-
€TCs, YTO AMNs 3TOro AOMKHbI ObiTh B CTPOSALLMXCA TPyHONPOBOAHBIX
KOMMYHuKaumnsx cuctem LISC B KOHCTPYKTVBHOM WMCMOMHEHWUN MPef-
YCMOTpPEHbI creuuarnbHble LTaTHble YCTPOWCTBA C pasMeLleHNeM B
TexHOMNormyecknx konoguax. NMpu npoekTMpoBaHunm Tpacchl Tpybonpo-
BOZIOB, Kak MOKa3blBaeT 3apyGeXHbIi OMbIT, AOMKHbI OblTb YETKO
npogyMaHbl BCe acrekTbl 3a4MCTKM U MPOMbIBKM TpyBOnpoBoaos,
TaKKe KOHTPOMS YUCTOTbI UX BHYTPEHHMX NONOCTEN.

Heno3BonuTensHOM POCKOLLLIO MPeAcTaBNsAeTcs MPOMbIBKa
TpybONpoBOAOB aBWATOMNMIMBOM, MPedyCMOTPEHHas AeVCTBYIOLMM
PykoBoacTtBom. [lo BBOAa B aKCnmyaTaLmio o4mcTka Tpybonposoaos
MOXeT ObITb BbINOSIHEHA B O6LLEM Cry4ae MpOMbIBKOM, MPOJYBKOM,
BbITECHEHUEM 3arpsi3HEHUI B MOTOKE MOKOCTU UMK NMPOTArMBaHNEM
OYUCTHBIX YCTPONCTB CrieLManbHON KOHCTPYKLMN.

AHanu3 KOHCTPYKLMWA OYMCTHBIX YCTPOWCTB 3apybexHoro u
OTe4eCTBEHHOIO NMPOU3BOACTBA MOKa3bIBAET, YTO MPU COBEPLUEHCTBO-
BaHUM TEXHOMOMMI OYUCTKM TPyOONPOBOAOB NpU BBOAE B 3KCMIlyara-
LMto rocrie ux cTpouTtenbcTBa 3HEKTUBHO NPUMEHSAETCS KOMMIEKC
MeponpuaTuid. Crnegyer yyuTbiBaTb, YTO BBOL HOBbIX Y4YacTKOB
TPY6GONPOBOAHLIX KOMMYHMKaLMA MPOU3BOAUTCS, Kak MNpaBuio, B
newcteytowmx cuctemax LI3C, noatomy Heobxoammo otpabarbiBaTtb

MeponpusATUA Ge3 CyLLEeCTBEHHbIX OTKIYeHWn 1 Tem Gonee 6e3
cpbiBa obGecreyeHuss nonetoB. [1py MCMOMb30BaAHUM  OYUCTHBIX
YCTPOWCTB [OIMKHbI OblTb MOArOTOBMEHbI CheuuanbHble mMecTa Ux
3anycka v npuema, obopyaoBaHus obecrneyrBatoLLe NPOXOXKOAEHe
OYMCTHOTO YCTPOWCTBa MO TpybOMpoBOAYy B MPOLECCE 3a4MCTKM,
crevLyanbHble CPEeACTBa OYUCTKI OCTaTKOB NPOAYKTa U 3arpsA3HEHNI, a
TakkKe UX yTUunmaaumio.

PaccmoTpym Ans npymepa crefytoLme TEXHONOMM O4UCTKA
Tpy6onpoBoaos.

MpombiBKka. [lpombiBKa OCYLLECTBNAETCA C MOMOLbIO
Mpornycka OYUCTHOTO WX pasgenuTenbHOro yCTPOMCTBa B MOTOKE
xupkocTu. OHa obecneuvBaeT yaaneHve na TpybonpoBoaa He TOMbKO
3arpsi3HEHUI, HO 1 BO3ayXa, YTO UCKMoYaeT HeobXoaMMOCTb YyCTaHOB-
KM BO3[YXOCMYCKHbIX KPAHOB, MOBbILLAET HAAEXHOCTb OBHapyXeHns
yTeYeK C MNOMOLLbI0 MaHOMeTPOB. CKOPOCTb NepeMeLLEeHNs O4NCTHOTO
UMY paspenuTenbHOro YCTPOWCTBa MPU NMPOMbIBKE AOMKHA ObiTh He
MeHee 1 kMm/4 Ons obecneveHusi 6€30CTaHOBOYHOMO YCTOWYMBOrO
[OBWKeHUWs1 ycTpoicTBa. [pombiBKa NMPOMCXOAMT 3@ CHET MOLLHOM
KaBUTaLMY 33 OYUCTHBIM YCTPONCTBOM. [1pOMbIBKa CUMTAETCSH 3aKOH-
UYEHHOW, Korga O4UCTHOE UMW pasgenuTenbHoe YyCTPOMCTBO BLIMAET U3
TpybonpoBoaa HepaspyLUeHHbIM.

Mpun npombiBke 6€3 NpoMycka O4MCTHOIO UMK PasAeNUTeNbHO-
ro yCTpolcTBa KayecTBO OYUCTKM 0bOecrnevmBaeTcsl CKOPOCTHbIM
MOTOKOM XMAKOCTU. CKOPOCTb MOTOKa >KMOKOCTU MpU MpoMbiBke 6e3
nporycka OYUCTHbIX U pasdenuTenibHbIX YCTPONCTB [OMKHa COCTaB-
nate He MeHee 5 kM/Y. [pOTsHKEHHOCTb y4acTKoB TPy6onpoBodoB
anameTpoMm Goree 219 MM, NpombIBaeMbix 6e3 nponycka OYUCTHbBIX
VNV pasgenvTerbHbIX yCTPONCTB, yCTaHaBNMBaETCA C y4eTOM MMapaB-
NM4Yeck1x NoTepb Hanopa B Tpy6onpoBoAe 1 pacrnonaraeMoro Haropa
HacocHoro obopygoBaHus. MNpombiBKa 6e3 npornycka O4MCTHOTO UMK
pa3fenuTenbHOro YCTPOMCTBA CUMTAETCSl 3aKOHYEHHOW, Korda M3
CNMBHOTO NaTpybka BbIXOAUT CTPYS He3arpA3HEHHOM XXMOKOCTY.

MpopyBka. [MpogyBKy C NpPOMYCKOM OYUCTHbLIX MOPLUHEN
BbIMOMHSIOT CXKaTbIM BO34YXOM MOCTynatoLLmM 13 pecusepa (banso-
Ha) UK BbICOKOMPOW3BOAUTENbHbBIX KOMMPECCOPHBLIX YCTaHOBOK. [ns
NPOAYBKU TakkKe MOryT ObiTb UCMOMNb30BaHbl MHEPTHbIE ra3sbl, NOABO-
OuMble K TpybonpoBodam OT rasoBbiX YCTAHOBOK MPOMbILLNEHHbIX
npeanpusTuin. PecuBep Ans NpoayBku CO3JaETCs Ha npuneraroLllem
yyacTke TpybonpoBoaa, orpaHnyeHHOM ¢ 06enx CTOPOH 3armyLiKkamm
Unu 3anopHon apmartypon. [Mpu 3anornHeHun pecrBepa BO3[AYXOM
nepenBukHbIE KOMMPECCOPHbIE CTaHLMM MOXHO WCMONb30oBaTh Mo
ofHoW unv obbeanHUTb UX B rpynnbl. B nocnegHem cryy4ae HarHeta-
TenbHble TPyOOMpPOBOAbLI KaXKOOr0 KOMMpeccopa MOAKMHYaT K
KOIMEKTOPY, MO KOTOPOMY BO34yX MOAAIOT B PECMBEP. Y3€er MoAKIoYe-
HUsI pacrionaraloT B CepedvHe NpofdyBaeMoro y4vacTka, KOTOpbIi
pasfensieT ero Ha ABa nneya, nonepeMeHHo SBMSAIOLLIMECS PECUBEPOM
1 NMPOAYBOYHbIM MIIEHOM.

HagsemHble, MOHTUpyeMmble Ha oropax Tpy6omnpoBobl
crieflyeT npogysaTb C MPOMyCKOM OYUCTHBIX YCTPOWCTB 0BMer4eHHo
KOHCTPYKLMM, Macca 1 CKOPOCTb MepeMeLLeHNs KOTOPbIX HE BbI3OBYT
pa3spyLieHus Tpybonposoaa unu onop. Mponyck NopLUHei no Haa3em-
HbIM TpyOOMpoBOJaM OCYLLECTBASIOT MO AABMEHVeM BO3dyxa Co
ckopocTbio He Gonee 10 kwm/4. MpoayBka C MPOMYCKOM OYUCTHOIO
YCTPOWCTBA CHMTAETCS 3aKOHYEHHOW, KOrAa Mocne Bbifiera O4MCTHOTO
YCTPOWCTBA U3 NMPOAYBOYHOrO NaTpybka BbIXOQUT CTPYS He3arps3HeH-
Horo Bo3ayxa. Ecrnv nocne BbineTa 04MCTHOrO YCTpocTBa 13 Tpybon-
POBOAA BLIXOAUT CTPYs 3arpsi3HEHHOrO BO3ayXa M rasa, Heobxoaw-
MO MPOBECTV MOBTOPHYK MPOAYBKY yvacTka. Ecnu nocre Bbineta
OYMCTHOTO YCTPOWCTBA M3 NMPOAYBOYHOrO naTpybka BbIXoaAWT BoAa, Mo
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Tpy6onpoBoay AOMOMHUTENBHO CriedyeT MpOMyCcTUTb pasdenuTens.
Ha wmarvucTpanbHbiX rasonpoBofjax MNPOW3BOAUTCS TpexkpaTHas
npozyBKa C MPOMYCKOM OYUCTHbIX YCTPONCTB.

BbiTecHeHue 3arpsisHEHUI B NOTOKe XuaKocTU. OuncTka
MonocTu TpyOGOoNpoOBOAOB BbITECHEHWEM 3arpsi3HEHW B CKOPOCTHOM
MOTOKE >XWAKOCTU OCYLLECTBSIETCS B MPOLEcce yaaneHus Xuakoctu
nocne rMAPOUCHbITAHUS C MPOMYCKOM MOPLUHS-pasfenvTens nog
[aBreHuemM cxaToro Bosgyxa unu rasza. CKOpocTb nepemeLleHus
MOPLUHSA-pasfenuTens B e4UHOM COBMELLEHHOM MPOLIecCe O4UCTKU
MOSIOCTU W yAaneHusi BoAbl AOIMKHa BbiTb HE MeHee 5 kM/4 1 He Bonee
BEMUYMHbI, ONpeaensieMon TEXHNYECKOW XapakTepUCTUKON MPUMEHSI-
eMoro nopluHs-pasgenutens. [MpoTsKeHHOCTb y4yacTka O4YUCTKU
MOMOCTUN BLITECHEHNEM 3arpsi3HEHNI B CKOPOCTHOM MOTOKE XMOKOCTH
yCTaHaBMMBaETCA C Y4yeToM pernbeda MECTHOCTW, AaBMeHus B
TpybonpoBofe B Hayarne OYMLLAEeMOro y4yacTka WM XapaKTepucTUKu
MOPLUHSA-pa3fenuTens.

Bce nepeyncneHHble Bbille cnocobbl NpoMbIBKY Tpy6onposo-
0B MMEIOT CBOW MIOChl U MUHYCbI. Tak NpombiBKa Tpy6onpoBoaoB
6e3 04YNCTHOro YCTPONCTBA HE AAET rapaHTUIO O YACTOTE HUMXKHYX TOYEK
Tpy6onposoga. B cBA3n C TeM, 4YTO K aBMATONNMBY NPeabABMSIOTCA
XecTkne TpeboBaHWs K Ka4ecTBY, 3TO HeAOMYCTUMO, MO OTHOLLEHUIO K
cuctemam LI3C. OxoHuyaTenbHas MNpoMbIBKa C UCMOMb30BaHWEM
OYUCTHBIX YCTPOMCTB cucTeMbl LISC BO3MOXHA TONBKO C UCMOMNb30Ba-
HWEeM aBuaTonnvBa AN WCKMIOMeHUs nonagaHus B Tpybonposos
BO/bl, @ 3TO CBA3aHO € 6onbLUMMU MaTepuarnbHbIMU 3aTpaTaMu. Take
cuctemsl LI3C nmetoT cunbHO pa3BeTBreHHbIE CXeMbl, YTO He MO3BO-
NSieT NPOV3BOANTL NPOMbIBKY BCEV CUCTEMbI B LIEMOM.

lMpombika cuctem LIBC npoagyBKoW ¢ NpoMycKOM OYUCTHbLIX
YCTPOMNCTB TaKXe CBA3aHa YacTU4HO ¢ npobremMamu, KOTopble BO3HM-
KatoT 1 NMpu NPOMBbIBKE C MPOMYCKOM O4YUCTHbIX YCTPOWCTB, HO UMeeT
HekoTopble nntockl. [pogyska TpybonpoBoaos He TpebyeT UCrons3o-
BaHWe aBMaTOMMNMBa, 3TO MPUBOAUT K YMEHbLUEHWNIO MaTepuarbHbIX
3aTpar, HO TpebyeT Hamuyve CryCKHbIX KPaHOB ArNsi 3arnonHeHus
TpybonpoBoga nocrne ouucTku. Ecnu cuctema SKcnnyatvpyeTcs
MHOTO €T, TO 3TO BbI3bIBAET HEKOTOPbIE TPYAHOCTU MPU 3aMNoNHERUM
CUCTEMBI.

OuncTka nornoctu TpybonpoBoaa BbITECHEHNEM 3arpA3HEHNI
B CKOPOCTHOM MOTOKE XWOKOCTH OCYLLECTBMAETCS TONbKO B NPoLecce
yOoaneHus XuAKOCTM Mocne MMAPOUCTIbITaHWA. OTOT cnocob Takke
HeceT ¢ coboli 6onbLUne MaTepuarnbHble 3aTpaThl B CBSI3W C UCMOMb30-
BaHWEeM ANs MMAPOUCTIbITAHWIA aBUaTONMUBO. Yalle rMapovCTbITaHNS
NPOBOASATCS 3anonHeHnem TpybonpoBoaa BO34yxoM (Mpv BBOAE B
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aKCnIyaTaLyio) v TonbKo BO BpEMS aKCryaTaummn paboyei cpeaon.
Ha Haw B3rnsg pekoMeHOyeMbIM CriocoboM 04nCTKM TpyOonpoBoaos
npu BBOAE B 3KCMyaTaumio 6bina Obl npofyeka Tpybonposoaos. Tak
Kak rocrie MoHTaxa B TpybonpoBoae ckannveaeTcs 6onbLioe Konm-
YeCTBO IpyHTa, BoAbl, OkanuHbl 1 T.M. [Npv npombiBKe 3Toro Tpybonpo-
Boga Obino Obl M3pacxogoBaHO GOMbLLOE KOMMYECTBO aBMaTonnnea
KOTOPOE MOXET U HEe UCMOMb30BaThCA MOCHe NPOMbIBKM MO MPSMOMY
HasHauveHuto. MpoayBka He TpebyeT AoNONHUTENBHbLIX Npucnocobne-
HWI Ans cbopa aBvaTonnuBa Ha BbIXOAE U3 MpoMbIBaeMoro Tpybonpo-
Bofa. OTo obrieryaet npouecc o4ymcTku cuctem LISC.

Mpwu akcnnyaTaumm Tpy6onpoBoaa MoXHO 6b1ro 6bl peKoMeH-
[0BaTb COBMECTUTbL OYMCTKY MOMOCTU TPpyOONpOoBOAa BbITECHEHWEM
3arpsA3HeHns B CKOPOCTHOM MOTOKE >XMAKOCTU 1 MPOAYBKY C MPOMyCKOM
OYUCTHBIX YCTPOWCTB. B CBSI3M C TeM, YTO MMeLOTCH TPYAHOCTU Mpu
ornopoxHeHue TpybonpoBofa nepes NpoayBKOW Y 3KOHOMUYECKN He
BbIFOLHOW TMPOMbIBKOM TpybornpoBoda obObenoMHeHne 3TUxX [AByX
cnocoboB obneryaeT MpoLEeCc OYUCTKM morocTu Tpybonposoda BO
BpeMS aKCryaTaLmu.

PaccMoTpeHHble BapuaHTbl TEXHOMOMMA MOXHO paccMmaTpu-
BaTb Kak ansTepHaTuBHble. HoBble TexHomorum ouncTku Tpybonposo-
noB LI3C c permameHTaumei nx B HOBbIX HOPMaTUBHbIX JOKYMEHTax
[OOIMKHbI BbITh paspaboTaHbl HA OCHOBE OMbITa ¥ NPOBEAEHUS, CneLm-
anbHbIX Hay4yHO-MccrneaoBaTenbCkux paboT npefcTaBnaeTcs, YTo
3aTPOHYThIE B CTATbe BOMPOCHI MOTYT BbITh PACCMOTPEHbI Ha «KpYr-
TIOM CTOne» CneLnanucToB B XoAe NPeACTOSLLEro 3aceAaHNs KoMUTe-
Taasual CM.

CnUCOK MCNONb3yeMOW NuTepaTyphl:

PyKoBOACTBO NO TEXHMYECKOM 3KCNyaTauun CKnaaos U
0GHLEKTOB roproye-CMa3oyHbIX MaTepuanoB NpeanpuaTui
rpaxaaHckon aBuaumu. M.: AsponpoekT 1994 r.

HopMbI TeXHOMOrMyeckoro NPoOeKTUpPoBaHUA pa3BeTBEeHHbIX
HedTenpoaykTtonposogos BHTIM-3-90. M.: 1989r.

UHdopMaumoHHbIi c6opHuk Ne4 komuTeTa aBnal CM. Ctatbs:
«OnbIT NPOMbIBKM U BBOAA B 3KCTyaTaLuio HOBOTO y4acTka
TPaHCMOPTHOrO TOMSIMBOMNPOBOAA B a3ponopTy «[JoMoaenoBo».
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PykoBoauTenb aBUaLOHHbIX MPOEKTOB

OT ABTOMATU3ALIN
K CUCTEMAM ABTOMATWUYECKOT O YINPABIIEHNA
N NCKYCCTBEHHOMY UHTENNEKTY

Havyarne 90x rogoB MpOLUMOro Beka cTarno SACHO, YTO MyTb K
pelleHuio 3afa4y, CToAWMX nepeq TomnnmMBo3anpaBoOYHbIMU
KOMMMeKkcamy adpOoropToB TNEXWUT Yepe3 OopraHu3aLnoHHO-

TEXHUYECKNEe MEPONPUATUS, HaNpPaBneHHbIe Ha NOBbILLIEHWE NMPOU3BO-
AMTENBHOCTU Tpyaa onepaTopoB ABTOMaTU3aLus, Kak npeacTasns-
nocb B Te rofpl, €CTb OOHO W3 NPaBWNbHbIX HanpaBneHun u eawn-
HCTBEHHO [OCTYMHbIX CPeACTB [OCTUXKEHUS Lenu UCKIToYeHUs
onepaTopa 13 CUCTeMbl BeeHVS yHeTHbIX OnepaLuin B TEXHONMOrn4ec-
KoM npouecce. [Ing focTkeHus 3Ton Lenu TpeboBanock BHeapeHne
B MpakTuky paboTbl TonnuBO3anpaBOYHbIX KOMMIEKCOB HOBbIX
NMOAXOA0B B TEXHNYECKOM 0becrneyeHnn TEXHONOrM4ecKoro npouecca,
B TOM YuMCre 3NEKTPOHHbIX BbIYUCIIUTENbHbLIX CPEACTB, 3KOHOMVKO-
MaTemMaTU4YeckMx MEeTOLOB U CUCTEM YrpaBlieHNsl, 0CBODOXAAIOLLNX
YerioBeka-ornepaTopa OT y4acTus B TEXHOIOrM4YeckoM npolecce
Hanvea aspoApOMHbIX TOMNMBO3aNpaBLUNKOB. B Te rofbl cTano fcHo,
YTO NpocTasi 3aMeHa TEXHUYECKUX YCTPOWCTB, Y3rOB 1 arperatos, He
NPUBELET K Xernaemomy ycrexy. [ins pagvkanbHoro pelueHns sagad,
noTpeGoBanock MPUHATME HOBOW KOHLIEMLMW, HamnpaBiieHHON Ha
aBTOMaTK3aLMI0 OTAENbHbIX TEXHOMNOTMYECKVX NPOLECCOB MpPOU3Bo-
Actea. 31O B NepByto o4epeb NPUBENO Obl K CYLLECTBEHHOMY YMEHb-
LUEHUIO CTEMEeHW y4yacTusi onepaTopa B YYETHbIX orepauuax Ha
MyHKTax Hamuea U, Kak CriefcTBUe, CHUXKEHNE TPYAOEMKOCTN CamimX
onepauui Hanvea 1 obecrnedeHnsi kauecTsa ToMNMMBa no AencTBoBaBs-
UMM Ha Ty nopy Hopmam. [ins atoro TpeboBanoch NpUMeHeHue, B
nepByl0 o4Yepedb, SMEKTPOHHbIX BbIYUCNUTENEN, CreunanbHbIX
[JaTyvKoB (CEHCOPOB), YCTPOWCTB BBOAA/BbIBOAA, YMpaBMsAoLLIMX
3rEeMEHTOB (KOHTPOSMEPOB), NCMOMHUTESNbHBIX YCTPOMCTB, UCMOb3Y-
IOLLMX SNEKTPOHHYI0 TEXHUKY U METOAbI BbIMUCIEHWI, KOMMpYioLine
MbICNUTENbHbIE (PYHKUMM YenoBeka. lpu yyacTum crieumanvcToB
HemeLkon upmbl Mess-und Fordertechnic Gwinner GmbH & Co.
(cokpaiyeHHo M+F) Gbina paspabotaHa KOHUENnuus U TEXHUYeckme
peLleHusi MoaynbHOW aBTOMaTU3aLMM OTAErbHbIX TEXHOMOrMYECKMX
onepaunii. KoHLenTyanbHbIi NOAXOA MOAYIbHOW aBToMaru3auuu
npegycmaTtpuBan MnoaTanHylo aBTOMaTu3auuio TEeXHONMOTUYECKUX
ornepauuin ¢ panbHellein uHTerpauven B ABTOMaTU3VMPOBaHHYHO
Cuctemy Ynpasnenuss TexHonorudeckumu Mpoueccamu (ACY TI).
OTOT MOAXOof4 K pelleHnto 3af4ad aBToMaTtuaaumm npoLuen npoBepky
BPEMEHEM U CErOAHS Y)XX€ HVKTO He COMHeBaeTCsi B MpaBuIIbHOCTU
3TUX KOHLENTYyarnbHbIX PELLUEHWI 1 Ha CEroAHALLIHWI AeHb NOET peyb O
JarnbHenwem pa3BuUTUM CUCTEMHOM TEXHUKU Ha ©Gase ynsTpacoBpe-
MEHHbIX TexXHonoruii. Hago ckasatb, YTO K OTBETY Ha BbI30Bbl BpeMe-
HW COBpeMeHHble TOomMnMBO3anNpPaBOYHbIE KOMIIEKChl as3poropToB
Poccy noaroToBneHbl He CUMOW rocynapCTBEHHbIX WHBECTULIMA 1
rporpamm, a, 4To 0COGEHHO BaXHO ¥ MPUSTHO, CUMON COBCTBEHHOM
VHULMATUBbI M CPELCTB.

B coBpeMeHHbIX ABTOMaTM3MPOBaHHbLIX TOMMMBO3anpaBoy-
HbIX KOMMIeKcax WCMonb3yetcsl TEPMUH «aBTOMaTu3VpOBaHHOe
ynpaeneHne», nogyepKuBatoLLnii OTHOCUTENbHO BOMblUYO CTEMNeHb
yyacTusi yerioBeka B TexHorormdeckom npouecce. Mo dunocodpum
aBTOMaTU3UPOBaHHOMO YrpaBlieHUst npouecca Oblnv MoCTPOEHb! U
BHELPEHbl ABTOMAaTM3VMPOBaHHbIE MYHKTbl HanvMBa ad3pOAPOMHbIX
TOMMVBO3aNpaBLLMKOB B asponopTtax BHykoBo, [lomogenoso, CypryT
1 psipa gpyrmx asponopTtoB. CerogHs TeXHOMornmM asToMatnanpoBaH-
HbIX MPOLIECCOB CTanu Kraccuko U HaxodaT Bce Gonee LumMpokoe
npumeHeHue. [lanbHelllee pa3BuTe aBToMaT3aLum TexXHornornyec-
KMX MPOLIECCOB MPUBENO K CO3aHU0 aBTOMaTU3MPOBaHHbLIX CUCTEM
ynpaeneHus.

B KOHEYHOM cyeTe, Lienbio aBTomMaTn3aLmy SBnsSeTcs Mnosbi-

LLIeHVe NPOM3BOAUTENBHOCTY TPYAA, YIyULUeHUe kadecTBa 0b6cnyxXu-

BaHWsI KIIMEHTYpbl TOMMUBO3arnpaBoYHbIX KOMIMEKCOB (aBnakommna-
HWIA), ONTUMM3aLUS YNPaBMEHNs, YCTPaHeHne YeroBeka OT Mpous-
BOZICTB, OMAaCHbIX A5 3[0POBbsi Y COXPaHEHUsi Ka4yecTBa aBnaTomnmue.
ABTOMaTM3aLWs, 3a WCKMIOYEHUEeM MPOCTEMLWUX Ccryyaes, Tpebyer
KOMIMMEKCHOro, CUCTEMHOrO noaxoda K pelleHuo 3agad, nostoMy
TEXHUYECKME pEeLUeHUs CTOsLLMX Mepen asTomatusauven 3apad
06bI4HO Ha3bIBalOTCH cucTeMamiu. Ha cerogHslwHWA AeHb Hanbonee
akTyanbHbIMU Ans TOnNnMBO3anpaBOYHbIX KOMIIIEKCOB a3ponopToB
cucTemMamu SBrsTca ABTOMaTU3VMPOBaHHbIE CUCTEMbI YNPaBleHUs
TexHornoruyeckum npoueccom ACY TI n AsTOMaTtsvpoBaHHas
cuctema ynpasneHus npegnpusituem ACYT1.

ABTOMaTU3MpPOBaHHbIE CUCTEMbI yNpaBlieHUsi TeXHOJo-
ruyeckumu npoueccamu (ACY TI) npegHasHadeHb! ANa pelleHns
3aday ornepaTvBHOMO YMPaBIieHNsl M KOHTPOMsS TEXHOMOrM4yecKumu
obbekTamm TonnmBosanpaBoYHbIX KOMMIIEKCOB asponopTtos. Crelma-
nM3npoBaHHoi Ans TonnuMBo3anpaBOYHbIX KOMMIEKCOB SABIISETCA
ACY Tl COTAS, koTopasi npefcTasnsier coborn KOMMNeKe nporpam-
MHbIX ¥ TEXHUYECKMX CPeacTB, NpeAHa3HaYeHHbIN Ans asToMarnsa-
LMK ynpaeneHnsa TeEXHONorMyeckumm npotieccamu. [1ns KoMnieKkcHoro
pelueHvs 3agad ynpasnenust ACY TI1 COTAS umeet CUCTEMHYHO
CBSA3b C aBTOMaTM3MPOBaHHON CUCTEMON yrpaBneHus NpearnpuaTuem
(ACY ). ACY TI COTAS npepncraBnsieT coboii KOMMMeKcHoe peLue-
HVe, obecneynBatoLlee aBTOMaTU3aLmio OCHOBHbIX TEXHOMOMMYECKNX
onepauuii B Npov3BOACTBEHHOM LMKI1e B LIENIOM UM KakOM-TO €ero
060c06reHHOM y4yacTke. TEpPMUH «aBTOMATU3MPOBAHHbIAY B OTINYVE
OT TepMUHA «aBTOMaTUYECKNIA» NOAYEPKMBAET BOSMOXHOCTb Y4acTus
YernoBseka B OTAerbHbIX Onepauysix, kak B LieMsx COXpaHeHns Yerose-
YEeCKOro KOHTPONS Hag, NPOoLLeccCoM, TaK 1 B CBSI3U CO CMOXHOCTBIO Ui
HellenecoobpasHoCTbI0 aBTOMaTM3auuy OTAeNbHbIX OnepaLuii.
CocTaBHbIMK YacTamu ACY TI COTAS saBnsitoTca OTAeNbHbIE CUCTE-
Mbl aBToMaTtudeckoro ynpasnenus (CAY), asTomMaruavMpoBaHHble
YCTPOWCTBA U YeroBeKO-MallUVHHble WHTEepPeNnchl, CBA3aHHbie B
e0WHbIV KOMMIEKC.

Yenoseko-MallvHHbIN uHTepdeic (UMW), noHsTre, oxsaTtbl-
BaloLLee VHXeHepHble peLleHsl, oGecneyrBatoLLine B3auMoaencTeme
onepatopa C yrpasnsieMbIMy UM MaluMHamu unv obbektamu. Cosna-
H/ME CUCTEM 4YerloBeKO-MalUMHHOTO MHTepdeiica TeCHO CBA3aHO C
3pPrOHOMMKOW, HO He TOXAeCTBeHHO eW. [MpoekTnposaHue YMU
BKkIo4aeT B cebs cosgaHue paboyero mecTa: Kpecra, ctona, umu
nyrsTa yrpasneHusl, pasmelleHne npubopos v OpraHoB yrpasrieHus,
ocsellieHne pabodero mMecTta, U, MO BO3MOXHOCTW, MUKpOKIMmaTta.
Takke paccMaTpuBaroTCs AeicTBIUSA onepartopa ¢ opraHamu yrpaere-
HUSA, UX OOCTYMHOCTb M Heobxogumble YCUNWSA, COrmMacoBaHHOCTb
(HEMpPOTYBOPEYMBOCTb) YNPaBASIOLWMX BO3AEUCTBAW M «3aliuTa oT
[lypakay, pacriofioxeHne AUCNNeeB 1 pasmepbl LWPUQTOB A HUX.
Haubonee crioxHon 3afadeit asnsetcs cosganve YMW ons nunotos
camonéra. Peanusauns UMW B Tonnueo3sanpaBo4HbIX KOMMIeKcax
asponopToB, Yallle BCEro MNpoM3BOAMTCA C MCMONb30BaHUEM Kak
MoNeBbIX TEXHNYECKUX YCTPOVICTB Kak, Hanpumep, Bbiuvcnintenyt MFEX-
100 n MFX-4 Terminal npon3BogcTBa komnaHum M+F, onepatopckue
naHeny v Op., Tak U CUCTEMbI OMepatopckoro yrnpaeneHus. Kak
npaeuno, ACY Tl COTAS umeeT efiMHyl0 CMCTEMY ONEpPaTopcKoro
yrpaBrieHNsl TEXHOMOTMYECKUM MPOLIECCOM B BWAE OLHOMO UIn
HECKOMbKUX MyIbTOB YrpaBneHusi, CpeacTsa obpaboTku 1 apXmMBUpo-
BaHUA MHOPMaLMM 0 Xofe NpoLiecca 1 TUMOBbIE 3MeMeHTbl aBToMa-
TUKW: [ATHYUKM, KOHTPOSNEPbI M UCTMIONMHUTENbHBIE YyCTPOMCTBA.

HanGornee npuemsieMoin C 9KOHOMMUYECKOW TOYKM 3PEHUs
apxutekTypoii noctpoenust ACY Tl COTAS siBnisieTcst apxMTekTypa Ha
6ase MpPUMEHeHWs pacripefenéHHbiXx cucTem ynpaenexus PCY




(anrn. Distributed Control System, DCS). PCY unu DCS cuctema ans
ynpaBfieHMsA TEeXHOMOrMYEeCKUM MpOoLEeccoM, XapakTepuayeTcs
MoCTPOeHNeM pacnpenenéHHol CcTeMbl BBOAA/BbIBOAA U AeLieHTpa-
nusauuer obpabotkn faHHbIX. B 0blem crnyyae, PCY npumeHsiioTcs
ONA ynpaBreHns HenpepbiBHbIMU U TMBPUAHBIMU TEXHOMOTMYECKUMY
npoueccamm (XoTs, CTporo rosopsi, cdhepa npumeHeHus PCY Tonbko
3TUM He orpaHmnyeHa). K HenpepbIBHbIM NpoLeccaM MoXHO OTHECTU U
NPOU3BOACTBEHHYIO AesiTeNbHOCTb a3pornopToB U 1x Tonnueo3sanpa-
BOYHbIX KOMMIIEKCOB, MOCKOIBbKY OCTAHOB MpoLiecca, Aaxe KpaTkoBpe-
MEHHbIM, MOXET MPUBECTU K CPbIBY MriaHa MoreToB, 3a KOTOPbIM
criedyet OTBETCTBEHHOCTb. TUNWUYHBIM NPeACTaBUTENEM anmnapaTHbIX
cpencte PCY aBnsieTcs BblMMCIUTENBHIN komnnekc MFX-4, Bkntoya-
owmi B cebs UMW MFX-4 Terminal u Beluncniutens MFX-4 Controller
B KOMIMIIEKTE C KOMMYHUKALMOHHBIMW yCTpocTBamu. [nst uHpopma-
LIMOHHOW CBSA3W pacrpeferieHHbIX CUCTEM MCMOSb3YHTCS MPOMbILL-
NEeHHbIe CETU C OTKPbITbIMK npoTokonamu tuna CanBus, TCP\IP un
MaKeTHbIX TEXHOMNOrni KomMbloTEPHbIX ceTelt Ethernet (a3epHer, ot
nar. aether — adoup), NpeMmyLLecTBEHHO NoKanbHbIX BblYUCIIUTENb-
Hbix cetent (JIBC). CtaHpmaptbl Ethernet onpepensior npoBogHble
COedVHEHUA W 3MeKTpu4eckne CurHanel Ha U3nYeckoMm YpOoBHE,
hopmat KadpoB U MPOTOKOMbI YNpaBreHUs OOCTYNOM K cpefe Ha
kKaHanbHoMm ypoBHe Mofenu OSI. Ethernet B ocHoBHOM onuckiBaeTcs
ctaHgaptamu IEEE rpynnel 802.3. Ethernet ctan camoit pacnpocTtpa-
HEHHOM TexHonoruneit JIBC co cepeauHbl 90-x rofoB MpOLLIIOro Beka,
BbITECHUB Takue ycTapesLuve TexHonoruu, kak Arcnet, FDDI n Token
ring..

WHTerpupoBaHHas ACY TI COTAS 3To koMmnnekc nporpam-
MHbIX, TEXHUYECKNX, UHDOPMALMOHHbIX, IMHIBUCTUYECKNMX, OpraHm3a-
LIMOHHO-TEXHOMOIMYECKUX CPEACTB U AENCTBUIA KBanMULMPOBaHHO-
ro repcoHana, npegHasHayYeHHbli Ans pelleHns 3agay nrnaHuposa-
HUS 1 ynpaenerns Tonnmeo3anpaBoYHbIM KOMMMEKCOM aspornopTa u
MPenCcTaBseTcs Kak YacTHbIV CryYait aBTOMaTU3MPOBAHHOW CUCTEMbI
ynpasneHust asporiopta. [ns pelleHns 3agay nHTerpuposaxHon ACY
TMN COTAS npumeHsitotesa TexHonorn MRP, MRP |l u ERP-cuctem.
WHTerpupoBaHHas ACY TI COTAS peliaeT 3agaqv oprasmu3aumm
NMPOM3BOACTBA, BKIOYAs OCHOBHbIE MPOU3BOACTBEHHBIE MPOLIECCH], 3
TakkKe BXOAALLYI M UCXOASLLYI NOTUCTUKY. C MOMOLLBK CUCTEMBI
AFIS (aHrn. Airport Fuel Information System) ACY Tl COTAS ocyue-
CTBIISET KPaTKOCPOYHOE MNMiaHMpOBaHWe npouecca U MOHUTODUHI
3anpasku BoaayLwHbix CynoB ¢ y4ETOM NPOU3BOACTBEHHbLIX MOLLHOC-
Ten. Takum obpasom, MHTerpupoBaHHbie cuctemsl ACY Tl COTAS
npeacTaBnser coboi NPoV3BOACTBEHHYH UCTIONTHUTENBHYH CUCTEMY,
peLuatoLLyto 3agadvy CUHXPOHU3aLMU U KOOPAMHALMY NMPOU3BOACTBEH-
HOW [eATenbHOCTM TonnmMBO3anpaBOYHOrO KOMMIekca B pamkax
Kaknx-nmbo npousBOACTBEHHBIX CTPYKTYp, Harnpumep, MpuemHoro u
PacxogHoro cknagoB U T.4..

[lna aBTOMaTM3aLMU KOHTPONS KayecTBa Tonnuea paspaba-
ThiBaeTcA cuctema QCS (cokp. ot aHrn. Quality Control System —
Cuctema KoHtpons Kayectsa - CKK). Cuctema CKK npeacraensiet
cobon komrmnekc rnabopaTopHoro 0GOpyLOBaHWUs ¥ MPOrPaMMHOMO
obecneveHus, NpegHasHa4YeHHOro Ans ynpaeneHus notokamu paboT
no nabopaTopHOMY UCCIeoBaHNIO KadecTBa TOMMUBA U reHepupoBa-
Huto Macnopta Kayectea. Cuctema ontvmMmnanpyet o6op npob Tonnu-
Ba, VX aHanus, BO3BpaT M OTHETHOCTb NnabopaTtopHbix AaHHbIX. CKK -
CUCTeMbI, Kak npaBuno, (YHKLMOHMPYT coBMecTHo ¢ ACYTI-
cuctemamu, ocobeHHO 3TO akTyarnbHO s adponopToB ¢ 6onbLIMM
NaccaXnpoobopoToM U, Kak CNeACTBME, aBUATOMNMUBA, YTO NMO3BONISET
CHV3UTb PUCK BO3AEVCTBUS YErOBEYECKOro (haktopa Ha oLnboYHbIe
[encTBuA U, Kak CrefcTBue, MOBbILEeHUEe YPOBHsI 6Ge30nacHOCTM
nonetoB. HasHaveHnem CKK sBnsieTcs nomnydeHve OOCTOBEPHONA
MHPopMaLMK no pesynsrataM MCMbITaHUMA aBWATOMNMUB, a Takke
reHepupoBaHus [NacnopTa ka4ecTBa 1 nepegaqy nonyyYeHHbIX AaHHbIX
B ACY TI n ABTOMaTu3VpOBaHHYH CUCTEMY BEAEHUSI YYETHbIX
onepauni ACY Y4yeT. BaxkHbiM MOMEHTOM SIBIISAETCS UCMOMb30BaHNe
ACY TIN COTAS ans KoHTpons 1 douKcaL iy TEXHOMOIMYeCKMx onepa-
LMK, NMpegycMOTpeHHbIX AencTByoWmUMY TexHonornyeckumu Kapra-
mu (TK) TonnmeosanpaBo4HOro Kommnekca Ans NpUHATAS KOPPEKTHbIX
1 CBOEBPEMEHHbIX YNPaBMNEHYECKNX PELLEHUIA.

Ha coBpemeHHOM aTane, rnaeHoi Lenbio co3paHus AC
ABMAETCA HEe YNPOLLEHNe BbIMOMHEHNS TEXHOMOTMYECKUX NpoLeayp, a
KaTeropusaLus 1 CTaHAapTUsaLmMs TEXHOMOrMYecKoro npouecca Ans
obecnevyeHusi ctabunbHocTU 1 Ge3oTkazHOCTU paboTel Tonnueosarn-
PaBOYHOTO KOMMEKCa.

[na  JOCTMXEeHUs COormacoBaHHOCTU  (PYHKLMOHUPOBaHWS
cucTeM yrnpasneHusi TonnmMBo3anpaBoyHbIMy KOMMIeKcaMu ¢ aBToma-
TU3MPOBAHHbLIMW CUCTEMaMU YyrpaBreHns aspornopTa, NPou3BoANTCS
COMpPshKEHNE KOPMopaTuBHbIX MH(POPMAaLIMOHHBIX CUCTEM, KOTOpble
OXBaTbIBaAlOT BCEe MHMOPMALMOHHbIE MpPOLECCH aspornopTa. Takue
CMCTEMbI MHOTAA Ha3blBalT CUCTEMaMV KOMIMIIEKCHOW aBToMaTtu3a-
Uy npeanpusaTus. B asponopTax paxgaHckon aBnaLlmum npyuMeHsoT-
c ERP-cuctemsl (aHrn. Enterprise Resource Planning System —
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Cuctema NnaHMpoBaHWs PecypcoB NPeanpuaTus) npeacraensoLme
coboii kopnopaTuBHyH MHdopMauroHHyto cuctemy (KAC), npenHas-
HaYeHHylo Ansi aBTOMaTU3aLMM y4éTa U ynpaeneHus B Maclutabax
asponopta. Kak npasuno, ERP-cuctembl cTpositcs No MogyrnbHOMY
NPUHLMMY 1 B TOW WIM MHOW CTEMNeHU OXBaTbiBalOT BCe KIloYeBble
npouecchl AesdtensHocTn asporoprta. lNMpumeHeHve ERP cuctem
MO3BONSAET UCMONb30BaTh OAHY MHTErPUPOBAHHYIO MPOrpaMMy BMECTO
HECKOMbKMX paspo3HeHHbIX. EAvHas cuctema MOXeT ynpasnsiTb
0obpaboTkoii, MOrUCTUKOW, AUCTpMOYyLMel, 3amnacamu, LOCTaBKOW,
BbICTaBNEHNEM CHETOB-AKTYp 1 ByxranTepckum y4ETom.

Peannszyemasa B ERP-cuctemax cuctema pasrpaHu4eHus
[ocTyna kK uHdopmaumum npegHasHadeHa (B KOMMrekce ¢ Apyrumu
mMepamu VHMOPMaLMOHHOW Ge3onacHocTM npeanpuaTvsa) Ans
NPOTMBOAENCTBUS Kak BHELLHUM Yrpo3aM (Hanprumep, NpoMbiLLIeHHO-
My LUMWOHAXY), Tak Y BHYTPEHHUM (Harnpumep, xvLeHusam). BHeapsie-
Mbie B cBsi3ke ¢ CRM-cucTemon 1 cuctemon KoHTpors kadecTBa, ERP-
CUCTeMbI HaLeneHbl Ha MakcuMarnbHoe yA0BNeTBOpeHe noTpebHoc-
Tel aaponopToB B CPeACTBaXx ynpasneHns 61usHecom.

Mpumepom ERP cuctembl aBnsieTcs npyumeHsiemas B nocreq-
Hee BpeMmsi cuctema GroundStar AODB. Cuctema GroundStar AODB
SBMSIETCA WHTErpMpOBaHHOW CUCTEMOW YrNpaBneHus pecypcamu
asponopta. [lonyyeHne uHdopmauum ot Moayns cuctemsl RAMP
SERVICES - O6cnyxwuBaHusa [MeppoHa A3apoBok3ana u Takux ee
nogcucteM, kak Aircraft Movements (aBwxeHue BO3OyLUHbIX CyOOB),
Aircraft Fuelling (3anpaBka Bo3gyliHbix cyAoB), Aircraft Services
(obcnyxmBaHue Bo3ayLLHbIX cyaoB), De-Icing (06paboTtka BO3AyLLHbIX
Cy0B NPOTNBOOONEAEHNTENBHBIMU XWAKOCTAMM) NO3BONSAET aBTOMa-
TU3MpOBaTb MPOLECChl MMaHUPOBaHUS U koopauHauuu paboTsl
Tonnueo3anpaBoYHOro KOMMIIEKCa 1 a3pornopTa B pexume peansHoro
BpPEMEHMW.

Kak Mbl BUOMM, COBPEMEHHbIE CUCTEMBbI yrpasneHus npea-
cTaBnstoT coboii KOMMNIEKC aBTOMaTU3upyembix cucTem, paboTato-
e Mo NpUHUMMY AyGnuMpoBaHUs YENOBEYECKON MLICITM Ha ypOBHE
MHTErPUPOBAHHbBIX aNNapaTHbIX U NPOTDaMMHbLIX CDEACTS, NO3BONSH0-
LLiue YenoBeKy onepartopy NpuHUMaTL bonee unu mexee onTUMarb-
Hbl€ DELUSHUS NMPOM3BOACTBEHHOND M TEXHOMOTMHYECKOr0 XapakTepa.
Kazanocs o Ha 3TOT BOMpOC

HEMb3si N
BReHUs, Kak
TkM MHDOP-

YBENUYUTE OOBbEMSI NEMSTH, ¥
MauuM W, OQHOBDEMEHHO Ty
curHansl ynpasnesue. Otsedy —»
HSTb BbIYUCITUTENBHLIE
HEWPOHHbIX CETEN.

CerofHs UCKYCCTBEHHLIE HEMDOHH A
nsT cobor MaTeMaTU4YEeCKUe MOOENM, 2 TIHOKE
annaparHble peanv3aLun, NOCTPOEHHLIE NO NPHHLLY
YHKLIMOHNPOBAHNS BUOMOTrNYECKUX HEWDOHHLIX C
HEpPBHbIX KIMETOK XXMBOFO OpraHu3ma. 3TO MOoHSTUE
N3yYeHMU NPOLIECCOB, NPOTEKAOLLMX B MO3re YENOBEeKa, M NP NomnsiT-
Ke CMOAenupoBaTb 3TU npouecchl. epBovt Takow NonsiTkoM Ssinm
HelpoHHble ceTu Makkanoka u [utTca. Bnocneaocteuu, nocne
pa3paboTku anroputMoB 0Oy4YeHUsl, MonyyYyaemble MOZenu cTanu
1CMOoMb30BaTh B MPaKTUYECKUX LiEeNsX: B 3a4adax NporHo3nMpoBaHus,
[nsi pacrno3HaBaHus 06pa3oB, B 3agayax ynpaeneHus 1 ap.

MHC npegctaBnsitoT cobori cuctemy COeaMHEHHbIX 1 B3auMO-
[OENCTBYOLLMX MexXy COBOI MPOCThIX NMPOLIECCOPOB (MCKYCCTBEHHbIX
HelpoHoB). Takve npoLieccopbl 06bIYHO [OBOSILHO NMPOCThI, 0COBEHHO
B CpPaBHEHVWM C MpOLECccopamu, UCMOMb3yeMbIMU B MEepPCOHanbHbIX
KomnbtoTepax. Kaxabii npoueccop nogobHoW ceTn umeeT Aeno
TOMbKO C CUrHanamu, KOTopble OH NEPUOAMYECKM NOMyYaeT, U curHana-
MU, KOTOpblE OH Nepuoamnyecky nockinaeT Apyrum npoteccopam. U,
TEM He MeHee, Byay4n CoeAMHEHHBIMU B OCTATOMHO BOMbLLYIO CETh C
yrnpaBnsieMbIM B3avMOOENCTBMEM, Takue foKarnbHO NpoCTbie NpoLec-
COpbl BMECTE CMOCOOHbI BbINOMHATL JOBOIBHO CIOXHbIE 3a4a4K.

C TOYKM 3peHUst MalUMHHOTO OOy4eHWs, HEelWpoHHas CeTb
npencTaensier coboW YacTHbIA Criydail MeTOAOB pacrno3HaBaHWs
06pa3oB, AMCKPUMUHAHTHOIO aHanu3a, MeTo4oB Knactepusaumm u T.
n. C MatemMaTu4eckoi TOHKM 3peHusi, 0byHeHne HEMPOHHbIX ceTen —
3TO MHOronapamMmeTpuyeckasi 3agaya HenvHelHow onTumMusaumn. C
TOYKU 3pEHNS KNUBEPHETUKM, HEMPOHHAS CETb UCMONb3YETCSH B 3aa4ax
afanTUBHOTO YrpaBrieHNUst Y Kak anroputMbl Ans po6oTotexHuku. C
TOYKM 3PEHNS PA3BUTUSA BbIYUCIIUTENBHON TEXHWUKW 1 MPOrpamMmmmpoBa-
HUS, HEMPOHHAas ceTb — cnocob peLueHns npobnembl aPdeKkTBHOrO
napannenuama. A ¢ TOYKU 3peHUsi UCKYCCTBEHHOro nHTennekrta, MHC
SIBMSIETCS OCHOBOM (PUIIOCOCKOro TeYeHUs KOHHEKTUBM3MAa U
OCHOBHbIM HarnpasneHneM B CTPYKTYPHOM MOAXode MO U3Yy4YeHUo
BO3MOXHOCTU MOCTPOEHUST (MOOENUPOBAHUS) ECTECTBEHHOIO MHTEN-
rieKTa C MoMOLLbH0 KOMIbIOTEPHbIX anropUTMOB.

HelpoHHble CceTu He nporpammupyloTcs B MPUBLIYHOM
CMbICI1e 3TOrO CroBa, OHU 06y4atoTca. Bo3aMOXHOCTL 06y4eHns —
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(anrn. Distributed Control System, DCS). PCY unu DCS cuctema ans
yrnpaBneHnss TeXHONOrM4YeckMM MpOoLEeCcCOM, XapakTepuayercs
NOCTPOEHVeM pacnpeaenéHHo CUCTeMbl BBOAA/BbIBOAA U iEeLIeHTpa-
nu3aumen obpaboTku gaHHbIX. B 06wem criyyae, PCY npumeHsitoTcst
ANS ynpasreHus HenpepbIBHLIMU U TMOPUOHBIMU TEXHOMOTMYECKUMU
npoLeccamu (XoTs, CTporo roBopsi, cchepa npumeHeHnss PCY Tonbko
3TWUM He orpaHuyeHa). K HenpepbIBHbIM MpoLeccam MOXHO OTHECTU 1
NPOV3BOACTBEHHYIO AEATENbHOCTL a3ponopToB U UX Tonnveo3sanpa-
BOYHbIX KOMMNIEKCOB, MOCKOIbKY OCTAHOB MpoLiecca, Aaxe KpaTKoBpe-
MEHHbIV, MOXeT MPWBECTV K CPbIBY MfaHa MoreToB, 3a KOTOPbIM
crielyeT OTBETCTBEHHOCTb. TUNUYHBLIM NPeacTaBUTENEM anmnapaTHbIX
cpeacTs PCY aBnsieTcs BblYMCnUTENbHBIV komnneke MFX-4, Bkntoya-
towmii B cebsa UMW MFEX-4 Terminal n seluncniutens MFX-4 Controller
B KOMMIEKTe C KOMMYHMKaLMOHHBbIMU ycTponcTeamu. [Ins nHdopma-
LIMOHHOW CBSA3WN pacnpefeneHHblX CUCTEM KCMOSb3YHTCA MPOMbILL-
JIEHHbIE CeTU C OTKPbITbIMU MpoTokonamu Tuna CanBus, TCP\IP u
NaKeTHbIX TEXHOMNMOMMA KOMMbIOTEPHbIX ceTen Ethernet (a3epHer, or
nar. aether — adhup), NpeMMyLLECTBEHHO NOKanbHbIX BbIYUCINTENb-
Hbix ceten (JIBC). CranpapTbl Ethernet onpegensioT npoBogHble
COE[IMHEHNS N 3MEeKTpUYEeCcKue curHarnbl Ha U3M4eckoMm YpPOBHE,
dopmaT KafgpoB U MPOTOKOMbI YpaBrieHWsl OOCTYNOM K Cpeae Ha
kaHanbHoM ypoeHe mogenu OSI. Ethernet B ocHoBHOM onuckiBaeTcs
craHgaptamu |IEEE rpynnel 802.3. Ethernet ctan camow pacnpocTtpa-
HEHHoN TexHomnorunei NBC co cepeanHbl 90-x rofoB NPOLUIIOro Beka,
BbITECHMB Takue ycTapesLuve TexHonoruu, kak Arcnet, FDDI n Token
ring..

WHTerpuposaHHasa ACY Tl COTAS aTo KoMMfeKkc nporpam-
MHBIX, TEXHUYECKVX, MH(DOPMAaLMOHHbIX, TMHIBUCTUYECKUX, OPraHu-
3aLMOHHO-TEXHONOTMYECKUX CPEACTB U AENCTBUIA KBANMULMPOBaH-
HOro nepcoHana, npefAHa3Ha4YeHHbIN AN peLleHrs 3agay nnaHnposa-
HWS 1 ynpaeneHns Tonnmeo3anpaBoYHbIM KOMIMIIEKCOM aaponopTa u
NMPEeACTaBsAeTcs Kak YacTHbIV Cryyali aBTOMaTU3MPOBaHHON CUCTe-
Mbl yripaBrieHusi asponopta. [1ns pelieHuns 3agad UHTerpupoBaHHoON

e
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ACY TIM COTAS npumensitotcs TexHonorun MRP, MRP 1l n ERP-
cuctem. NHTterpuposaHHast ACY Tl COTAS peluaeT 3agaqvm opraHu-
3auMM NpoOu3BOACTBA, BKIOYAsi OCHOBHbIE MPOU3BOACTBEHHbLIE
NMPOLIECChI, @ TakKe BXOASLLYIO U UCXOAALLYIO OrncTuky. C nomoLLsro
cuctembl AFIS (aHrn. Airport Fuel Information System) ACY TIN COTAS
OCYLLIECTBMSIET KPaTKOCPOYHOE MiaHWpoBaHWe npouecca ¥ MOHUTO-
puHr 3anpaekv BosgyliHbix CygoB C yY4ETOM MNPOU3BOOCTBEHHbLIX
MoLyHocTel. Takum obpas3om, MHTerpupoBaHHble cuctemel ACY TI1
COTAS npepnctaBnsieT cob60i NpoV3BOACTBEHHYHO UCMOMHUTENBHYIO
CUCTEMY, peLlalolLlylo 3ajadvy CMHXPOHM3aUMKM U KoopAMHaLuuu
NMPOU3BOACTBEHHON AeATENBHOCTY TONMMBO3anpaBoYHOro KOMeKca
B paMKax Kakumx-nubo npou3BOACTBEHHbIX CTPYKTYp, Hampumep,
[MpuemHoro n PacxogHoro cknagoB U T.4..

[ina aBTOMaTU3aLMM KOHTPOSS kayecTBa Tomnnuea paspaba-
TbiBaetca cuctema QCS (cokp. oT aHrn. Quality Control System —
Cuctema KoHtpons KayectBa - CKK). Cuctema CKK npeactasnset
coboii komnnekc nabopaTopHoro obopyaoBaHVs U MPOrpaMMHOrO
obecneveHus, NpeaHa3Ha4YeHHOro ANs yrnpasrieHust noTokamu pabot
o nabopaTopHOMY MCCIefoBaHWI0 ka4ecTBa TONMBa U reHepupoBa-
Huto Macnopta Kavectea. Cuctema ontumuampyeT obop npob Tonnu-
Ba, X aHanua, Bo3BpaT 1 OTHETHOCTb NabopaTopHbix AaHHbIX. CKK -
cuUCTeMbl, Kak MpaBumno, GYHKLUMOHUPYT coBmecTHO c ACYTI-
cucTeMaMu, 0CO6EeHHO 3TO akTyarlbHO Af1si a3ponopToB C GonbLUMM
naccaxvpoobopoToMm U1, Kak CNeACcTBME, aBAATOMMNBA, YTO NO3BONSET
CHM3WTb PUCK BO3AENCTBUS YernoBeveckoro dhaktopa Ha owmnboyHble
[OeicTBUA W, Kak CrefcTBue, MOBbIIEeHUEe YpOBHsI Ge3onacHoCTM
nonetoB. HasHavennem CKK sBnsetca nonyyeHue [OOCTOBEPHON
MHpopMaLMn Mo pesynbsTataMm MCMbITaHWA aBMaToOnNmMB, a Takke
reHepupoBaHusi MNacnopTa ka4ecTsa 1 nepefayy nonyYeHHbIX AaHHbIX
B ACY TIl n ABTOMaTU3MpPOBAHHYI CUCTEMY BEAEHUS YYeTHbIX
onepaunii ACY YyeT. BaXHbIM MOMEHTOM SIBMSIETCS UCMOMb30BaHNe
ACY T COTAS ans KoHTpons v doukcauuy TEXHOMOTMYECKMX onepa-
LM, NpeaycMOTPEeHHbIX AeNcTBYoWmMMM TexHonorndeckumn Kapra-
mu (TK) Tonnveo3anpaBo4YHOro KOMMeKca Ans NPUHATUSA KOPPEKTHBIX
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KAYECTBO, NPOBEPEHHOE BPEMEHEM!

a nocregHne HeckomnbKOo NMeT NPOM30LLEeN Ka4eCTBEHHbINA CKavoK

B peLleHnn npobrembl kKanuTanbHOro pEMOHTa, PEKOHCTPYKLIMN

1 HOBOro CTpouTenbCcTBa Ha obbekTax aBmaTonnmeoobecneye-
HUs. I3MeHeHst kacatloTCs He TOMbKO 3aMeHbl U3HOLLEHHOTO TEXHOMO-
rM4eckoro obopynoBaHWs, HO W PEMOHTa W/MMW CTPOUTENLCTBA
3[aHWI 1 coopyeHuii cknagos aBual CM.

CornacHo ®epfepanbHomy 3akoHy N 148-®3 ot 22.07.2008
«O BHeCeHUM n3aMeHeHui B MpagocTpouTenbHbIN kogeke Poccuiickoi
defepaumn W oTAenbHble 3aKOHOAATENbHblE akTbl Poccuiickoi
depnepaumny» ¢ 1 sHBapsa 2009 roga npekpalleHo npeaocTaBneHve
MULIEH3NIA Ha OCYLLECTBEHNe AesATeNIbHOCTY B 06rnacTy NpoeKTnpo-
BaHWs, CTPOUTENBLCTBA U NHXXEHEPHbIX n3bickanuii. C 01 aHeaps 2010
roga npekpalleHo [AencTBUe BCeX BblAaHHbIX paHee TNULEH3WN.
CrpouTtenbHasi oTpacrb nepeLLsia Ha cucTemy CaMoperyrmpoBaHusi.
Bce opraHusauun, paboTatolive B CTPOWUTENbHOW OTpacnu, Ans
MPOOOIMKEHNA CBOeW AesiTenbHOCTM 0bs3aHbl BCTynuTe B CPO 1
nony4unts CBMAETENbCTBO O AOMyCKe k paboTam, KOTopble OKa3sbiBaoT
BMUsIHWE Ha 6e30MacHOCTb OOLEKTOB KanUTanbHOO CTPOUTENLCTBA.
YUneHcTtBo B CPO npeanonaraet B3auMHy OTBETCTBEHHOCTE KaXA0r0
YrieHa napTHepcTBa. Bece ctapatotcsa paboTtate Tak, 4Tobbi No ero BuHE
He MPOVCXOAUIO BbINAT U3 KOMMEHCcaLUOHHOro hoxaa.

CornacHo pagocTpouTensHoMy Kooekcy 0bbekTsl aBuaton-
nmBoobecneYyeHnsi OTHOCATCH K OCOBO OMacHbiM U TEXHUYECKH
CIOXHbIM 06beKkTaM. AHTUKOPPO3WOHHAsi 3aluuTa 3TUX OObEexToB
ABMNAETCSH OAHNUM M3 arieMeHTOB obecneyeHns 6e3onacHoCTV IKCnnya-
Tauuu.

[nsa nonyyeHuss CeBupgeTenbcTBa O [JOMycke Heobxogumo
NpeacTaBUTb CBEAEHUS O HanmMynn KBanuuLMpOBaHHOIO NepcoHa-
na, crneuuansHoro o6opynoBaHns, CUCTEMbI Ka4ecTBa, MoNoXUTerNb-
Hble OT3bIBbl O BbINOMHEHHbIX pabotax. lMpuHagnexHocte k CPO
CBUAETENbCTBYET O TONOXUTENBHOW penyTaumMu U HaaeXHOCTU
KOMMaHuu.

000 «[lpomzawmta» ¢ 1995 roga npoBoAUT paboTbl MO
aHTVIKOPPO3MOHHOW 3allyTe pe3epByapoB, TPYO U MeTanoKOHCTPYK-
umn obbekToB aBuatonnueoobecrneyerus. Mpennpusitue aBnsercs
uneHom HK CPO «Coto3 cTpouTenbHbix komnaHuii KOxHoro Ypana» v
nonyumuno CeugetensctBo o pgonycke Ne CPO-C-030-0167-
7422023545-2009 ot 17 nekabpsi 2009 .

Mepexon Ha camoperynvpoBaHWe CTPOWUTENIbHOW OTpacnu
onst Poccun geno HoBoe. Bpemsi NokaXxeT, Hackornbko adhheKTUBHOW
oKaxeTcs aTta cuctema. OgHO MOXHO CKasaTb YBEPEHHO, YTO AN
opraHu3auyMm C MHOFOMETHUM MOMOXMUTENbHbIM OMbITOM CMeHa
TNMLEH3NN Ha CBUAETENbCTBO O A0MNYyCcKe He U3MeHUT J0BpoCcoBECTHO-
ro ¥ OTBETCTBEHHOTO OTHOLLIEHWSA K CBOEN paboTe.

Honyck, BbligaHHbin CPO, obs3biBaeT npennpusitue MnoBbi-
LIaTh Ka4eCTBO BLINOMHAEMbIX paboT 3a cHeT NOBLILEHNUS KBanUdw-
Kauuy nepcoHana n UTP B co3maHHbIX y4ebHO-akKpeauTaLMOHHbIX
LeHTpax. AT Mepbl JOMKHbI CNOCOBCTBOBATL UCKITOYEHUIO paboThbl
HU3KOKBanNmnMULMPOBaHHBIX NOAPSAYNKOB HA CTPOUTENBHOM PbIHKE.

Ecnu ewle BYepa paxe camble TpeboBaTtenbHble 3aka3ymkum
rOBOPWIN O CPOKE KCMIyaTaLum NMOKPbLITUIN NSATh J1ET, TO CErofAHs peyb
naert o aecsATy 1 boree rogax. To N KPU3UC HayUMI CUMTaTE KOMEEeyKy,
TO N1 3anagHas 6epexnuBoCcTb cTana nonynspHa. M aTo npaeumnbHoO.
Jlyylwe oguH pa3 BNOXWTb CpeacTBa M Ha AecsiTok neT 3abbiTb O
npobrnemMe, 4em perynsipHO 3aHUMaTbCA PEMOHTOM MOKPbLITUS Y
camoro pesepByapa. TofbKo BO3HUKAET O BOMPOC CKOMBbKO BIOXUTL?
EcTecTBeHHO, 4TO CTOMMOCTb BbINONHEHWSI paboT Mo aHTUKOPPO3WOH-
HOW 3aLLMTe pesepByapa Co CPOKOM SKCryaTaLmm nokpbitnsa 10-15

feT, NoYTU B AiBa pasa Bbllle, YeM CTOMMOCTb MOKPbITUS CO CPOKOM
cnyx6bl 5-7 net. YBenuyeHvne CTOMMOCTM paboT 0OycrnoBreHO B
nepByto o4epedb LieHON Nakokpaco4Horo matepuana. Ewle rog Hasag
B WHdopmavumoHHom cbopHuke Ne 4 Hamu Obin ocBelleH BOMpoc
hOopMMPOBaHKS LieHbl MO aHTUKOPPO3MOHHON 3aLumTe. MoBTOPUM, 4TO
MMEHHO LieHa Nakokpaco4Horo matepuana coctasnser 50 % crou-
MOCTU aHTUKOPPO3VMOHHOIO NOKPbITUSI. HO He crielyeT 3KOHOMUTL Mpy
BblGOpe aHTUKOPPO3WOHHOTO MaTepuana, Befb OT ero CBOWCTB
3aBUCUT KAYECTBO MOKPbLITHS.

Tak, HanpumMep, NPUMEHEHVE 3MOKCUAHbIX U NONNYPETAHOBbLIX
matepuanos co 100% Cyxmm oCcTaTKoM (Tak Ha3biBaeMbIX MaTepUarnos
ropsi4ero HaHeceHusi) HecMOTpsi Ha Oonee BLICOKYH) CTOMMOCTb
3KOHOMUMYeckn Bornee aheKTUBHO. [TOCKONEKY UMET DR BECOMBIX
npenmMyLlecTB. Bo-nepBbiX, Ka4YeCTBEHHO BLINOMHEHHOE MOKPLITUE
obecneynBaeT HaleXHYH JONTOBPEMEHHY IKCNNyaTaumo obopyao-
BaHus B TeyeHue muHumym 10-15 net. B Espone 3adwukcMposaHsl
OOCTWXEHUS] CpPOKa CrnyxObl Takux noxpoituid Bonee 20 net. Bo-
BTOpbIX, UX TEXHOMOIMYHOCTL MO3BOMSIET CHM3WTL TPYAO03aTpaTthl M

BpeMs BbiBOAa pe3epByapa M3 aumm. Passuua

20 BpEMEHM
nposenexus paboT No  aHTMKD # 33WMTEe BHYTDEHHEW
nosepxxoctu PBC 1 nex

Hanecexus JIKM
HOM cucTemsl). U, B
YMBIET IKONOTHHECK)
pacTBopuTens).

Ho rpows uesa stvm m
He106pOCOBECTHbLIX M NNOXO OCHa
Hble NTaKOKPaCOYHbIE MaTepHans
CTeNeHn NOATOTOBKMU NMOBEPXHOCTH B C
ISO 8501-01 unmu FOCT 9.402-2004
NoBepXHOCTU Ha 80% 3aBUCUT QONTOBESHOC
™s.

[N HaHeCEeHWsi COBPEMEHHLIX MaTEDPUanos NpDeanpHsTHE
AOMKHO ObITb OCHalLEeHO npodeccuoHansHsiM 0bopyaosa
annapartax Ansg HaHeceHuss matepuanos co 100% cyxum o
npenBapuTenbHo Harpetble Ao 70-80°C OCHOBHOW KOMMO
OTBEpPAMTENb MO Pa3fAenbHbIM LUMAaHraM C AOMOMHUTENHLIM NOAOTDe-
BOM MOAATCA B CMECWUTENb, Ae MNPOMCXOAWUT NEpEMESLUMBaHMe
[anee nog aaenexHneM Ao 350 aTM. OCYLUECTBMSETCS HaHeceHMe
mMaTepuana Ha 3almiiaemyro nosepxHocTb. CobniogeHne Temnepa-
TYPHOTO peXWMa HaHEeCEHUS BbICOKOBA3KMX CUCTEM, TO4YHOCTS
MaLUMHHON [03VMPOBKM 0ObecnevnBaloT Ka4ecTBO BbIMOHEHHOMD
MOKPbITUS.

Ho pnaxxe camoii CoBpeMEHHON MaLLWHOW yNpaBiseT Yernosex.
M oT Hero 3aBUCUT TOYHOCTb MCMOMTHEHUS TEXHOMOTUYECKMNX UHCTPYK-
UM 1M pernameHToB. BOT nmoyemy Ans MOMyYeHWs Ka4eCTBEHHOIO
MOKPbITUS Tak BaXeH OMbIT U KBaMUMMKaLMSA WCMNOMHUTENBHOMO
nepcoHana.

CornacHo cyuiecTByowum TpeboBaHWsM Bce pesepsyapbl
ONs XpaHEeHUsi aBMaTonnvBa BOOATCH B 3KCMyaTaLmio C BHYTPEHHUM
aHTUKOPPO3VOHHBLIM MOKPbITUEM. TpyBONPOBOAHBIE KOMMYHMUKaLMM
Onsi TPaHCMOPTMPOBKU aBUaToMnuBa OOIMKHbI ObiTb BbINOMHEHbL! M3
HepXxaBeloLLeln cTany unum MMeTb 3alUTHOe NOKpbITUe. Ho aHTuKop-
pO3MOHHas 3awmTta TpyO M (PaCOHHLIX M3OENUA MO CPaBHEHWIO C
paboToii Ha pe3epByapax Oornee kpornotnvMBa W TpyaosaTpaTtHa.
MoXeT UMEHHO Mo 3TOMY He Tak MHOro MpeAnpUSTUA 3aHMMaeTcs
aHTVKOPPO3MOHHOW 3aLLuTO Tpy®O.

SHT M
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FTOT - HOBbIN AHAJIM3ATOP 1A ONPEOENEHNA
TEPMOOKWCIIUTESIBHOW CTABMITLHOCTY TOMNNMB
ANA PEAKTUBHBIX OBUTATENEWN

HacTosillee BpeMs akTyarnbHOW 3afjayen, CTosLen nepepn
MHoOrMUM nabopaTopusiMut, paboTaroLymm B 06r1acTv KOHTPOMS
kayecTBa HedpTENPOAYKTOB, SIBMSIETCA UX OCHaLLeHne 060opy-

f0BaHWeM, HeobXoOMMbIM ANs MOATBEPXKAEHWS COOTBETCTBUS
TpeboBaHMAM TEXHWYECKOro pernamMeHTa
«O TPEBOBAHMAX K ABTOMOBWTbHOMY 1 ABUALIMOHHOMY
BEH3MHY, OU3ENBHOMY W CYOOBOMY TOMMBY, TOMNMBY
ONA PEAKTUBHBIX OBUIATENEN M TOMOYHOMY MA3YTY».

B COOTBETCTBUM C yKa3aHHbIM TEXHUYECKUM pernameHToM
(TP) nmomxHO ocyllecTBNsATbCA 06s3aTenbHoe MoATBEPKAEHME
COOTBETCTBUSA B OTHOLLIEHUM BbiNyckaeMblX B 060pOT Ha TeppUTOpUm
P® aBTOMOGUNMBLHOTO M aBMALWMOHHOMO 6GEH3WHa, OW3ENBHOMO W
CY[0BOTO TOMNMBA, TONMMBA 4S5l PEaKTUBHBIX ABUraTeneil u Tono4Ho-
ro masyta. TpebosaHwsi, NpeabsiBrsiemMble K 6e30MacHOCTU Nepedmnc-
TEHHOW MPOAYKLWW, YyCTAHOBMEHbI B COOTBETCTBYIOLLIMX MPUMOXEHUSX
KTP.

TpeboeaHus, npeabsBIsemMble K TOMIUBY AN PeaKTUBHBLIX
OBuratenen, npeactaBneHsl B npunoxenun Ne 4. Tonnuso Ans
peakTUBHbIX ABUratenen ansi obecriedyeHnss 6e30nNacHOCTY MOMEToB
OOIMKHO KOHTpOMNMpoBaTbCs MO CreayoLyMM nokasaTtensamM: KuHema-
TU4eckas BA3KOCTb Mpu Temnepatype muHyc 200°C, Temnepatypa
Havana KkpucTannusauum, Temneparypa 3aMep3aHusi, coaepxaHue
MexXaHUYEeCKUX NMpumeceit 1 BoAdbl, (paKLMOHHbIA COCTaB, BbicoTa
HEKOMTsLLero nriameHun, TemnepaTypa BCMbILLIKM B 3aKpPbITOM TUTTIE,
obbemMHas [onsi apoMaTUYeckux YIneBOAOpOAOB,  COAepKaHue
(hakTnyecknx cMon, maccoasi 4ons oblieil cepbl, MaccoBasi 4orst
MepKanTaHOBOW cepbl, TEPMOOKUCIUTENbHAs cTaburbHOCTb,
yAenbHasa anekTpuyeckasi n(poBOAVMOCTb.

19 aBrycta 2009 r. PacnopsikeHuem Mpasutensctea Poccuin-
ckor ®efepauni 6bin yTBEPXKIEH NepeyeHb HaLMOHarbHbIX CTaHaap-
TOB, COAEpXalLLuX Npaswuna 1 MeToabl UCCNefoBaHWM (UCTbITaHWIA) 1
U3MepeHnit, B TOM Yuncre npasuna ot6opa 06pasLoB, HeobXoaNMbIe
AnA nNpYMeHeHUst U ucrnonHeHuss TP M OCyLLEeCTBMEHUs] OLIEHKM
COOTBETCTBYS.

BOrbIIMHCTBO HaLMOHAIbHBIX CTAHAAPTOB, pPernaMeHTUpo-
BaHHbIX B 9TOM MepeyHe Ans KOHTPOns rnokasarernen 6e3onacHocTu
TOMMUBa [Ans peakTVBHbIX [ABWratenein, [aBHO MPUMEHSIOTCS B
NPaKkTKe POCCUIACKMX XUMUKO-aHanuTuyeckux naboparopuii. Ho
MOSIBUIIMCb M HOBbIE HaLMOHAarbHble CTaHOApThl, B YacTHOCTU
FOCT P 52954-2008 «HedTenpoaykTsl. OnpeaeneHne TEpMOOKUCU-
TenbHOW CTabunbHOCTM TOMNYMB ANs ra3oBbIX TYyp6uH. Meton JFTOT»,
KOTOpbIN MaeHTUYeH ctaHaapty ASTM D 3241-2008 «OnpeaeneHxuve
TEPMOOKMUCIINTENbHOW CTabWUMBbHOCTU  aBUALMOHHBIX TYPBUHHBIX
Tornnue (Meton JETOT)».

TepmookucnuTensHasi  cTabunbHOCTb, onpedensiemMas B
OnHamunyeckmx ycnosusx B cootsetctesmun c ASTM D 3241, asnsietcs
OLHUM 13 KPUTUYECKUX UCTIbITAHWI 715 aBUALIMOHHBIX TOMNMUB.

CyliHOCTb  MeTofa 3akriyvaeTcs B UMUTALMU  YCIIOBUN
paboTbl TOMMMBHON CUCTEMBI Fa30TYPGUHHBIX ABMraTeneit. B yctaHos-

Ke ucrnbiTyemoe TOMnMBO MOABEPraeTcs BO3AEWCTBUIO YCMOBUNA,
Grn3K1X K YCMOBKSAM, CO3aILLIMMCS B TOMUBHON CUCTEME ra3oTyp-
6uHHOro gsuratens. TonnvBO NPOKaYMBAETC C 3aAaHHON B MeToe
MOCTOSAHHOW O6BEMHON CKOPOCTLID Yepes3 arntoMUHUEBY Tpy6Ky
HarpeBaTers, 3aTem NocTynaeT Ha NPeLm3noHHbIN ULTP 13 HepxKa-
Belollen ctanu ¢ pasmepom nop 17 MKM, KOTOpbIA yrasnusaer
npoaykTbl pasnoxeHus Tonnuea. OueHMBaAeMbIMWU MoKasaTensmm
ABMNSAIOTCA KOMMYECTBO 0CaKa Ha antoMUHNEBO Tpybke HarpesaTens
1N CKOPOCTb 3abMBKM MPELU3VOHHOMO (OUMLTPa, PacronoXeHHOro
HernocpeacTBEHHO 3a Tpy6KoW HarpeBaTens.

[o HacToALlero BpeMeMy Ha POCCUMNCKOM pbIHKE s onpe-
[OEeneHnst TEPMOOKUCIIUTENbHON CTaBUNbHOCTU TONSMB AJ1S PeaKkTUB-
HbIX ABuratenei Gbina  npeacTaBreHa ycTaHoBka upMmbl Alcor.
OpHako Ha MUPOBOM pbiHKE NaBGopaTopHOro 06opyaoBaHMSA Takke
UCMOSb3YOTCA ansTepHaTUBHbIE YCTaHOBKY ANs ONpefeneHns aToro
nokasarensa. AmepukaHckas duvpma Falex siBnsetca npoussoauTe-
NeM VMEHHO TaKoW anbTepHaTMBHOW YCTaHOBKM — aHanuaartopa
FTOT - Falex Thermal Oxidation Test, KOTOpPbI NOMHOCTLI0 COOTBE-
TcTByeT TpeboaHuam ASTM D 3241, a, cnegosarensHo, 1 FTOCT P
52954. B nyHkte 6.3 T[OCT P 52954 ykaszaHO, YTO «MCMbITAHUSA
[OIMKHbI NMPOBOAMTLCA Ha 06OpyAOBaHWUW, KOTOPOE MPUMEHSANW A
paspaboTkn HaCTOSLLEro MeToAa, UMu aKBMBaneHTHoM». MMoaTtomy
NosIBIIEHNE Ha POCCUNCKOM PbIHKE YCOBEPLUEHCTBOBAHHOIO, KOMMaK-
THOTO, ynobHoro B paboTe U HadexHoro aHanusartopa FTOT paer
noTpebUTENsaM HOBble BO3MOXHOCTU Afsl  OnpeneneHus TepMOOKMC-
NUTENbHOW CTabuibHOCTM TOMAWB AMS PeakTUBHbLIX ABurateneil, a
3a0[1HO MCKITOUYMB MOHOMOMNNIO, CO3AAET 3A0POBYH0 KOHKYPEHLMIO Ha
pbiHKe 06opyaoBaHus.

lMpu paspaboTke aHanusatopa FTOT ucnonb3oBaHbl HOBbIE
TEXHOMOornM, no3BOMAKLIME MaKCMManbHO aBTOMaTM3MpoBaTb
NpoLecC BbIMOMHEHUA MUCMbITAHUMA, @ Takke YNpOoCTUTb MpoLecc
kanmbposkn. BHegpeHa cucTemMa aBTOMATUYECKOro KOHTPOMA aspa-
LK, OCYLLIECTBIAETCA aBTOMaTUYeCKMii BBOA 06pasLa, aBToMatnyec-
KOE COoXpaHeHue TemnepaTypbl UCMbITaHUS!, aBTOMaTUYEeCKoe AeTeK-
TUPOBaHWE yTEYEK 1 CUCTEMa aBapuNHOrO OTKMoYeHWs!. [ns KoHTpo-
sl TeMrneparypbl NPUMEHSETCS cepTUdULMpPOBaHHas TepmMonapa,
rapaHTupyloLlasi BbICOKYt0 TOYHOCTb 0e3 HeobXxoAMMOCTU AOMONHU-
TenbHOW KanubpoBKM MO CBUHLY. HO Mpu »enaHum MOXHO Merko u
6bICTPO BLINOMHWTL KanMBPOBKY MOMHO LUKarbl TepMOnaphl Mo nape
Boda/néa u ceuHuy. [MpousBogutens Falex npennaraer [ononHu-
TebHbIN CepTUMULMPOBaHHBIN AnddepeHLansHbii kanuépatop
OaBleHns B Ka4eCTBe OrLMm, KOTOPbI AaeT BO3MOXXHOCTb UCKMIOYUTL
TPaAULUMOHHbIE M3MEepeHne U pacyeT, U ObICTPO MPOBEPWUTL UMK
nepekannbposaTte 4P 6e3 UCcnofb30BaHNs BOAbI.

HarpesatenbHble TPYGKM MOMHOCTLIO COOTBETCTBYIOT Tpebo-
BaHuAM ctaHaapta ASTM D 3241 1 npoLunu ncnbiTaHus B MOAKOMUTE-
Te ASTMD.02.J0.

[ins yno6cTea paboThl 1 MoBbiLLeHUst 6e30MacHOCTU B aHanu-
3atop FTOT BCTPOEH [epxaTernb BOPOHKW NpeaBapUTensHOro
unbTpa, YTO NOMHOCTBIO UCKITHOYAET MPOJIMB UMW MPOTEYKY TOMMNMBA.
[lna KoHTpons npokayku TOMMBa Yepes CeKUUo HarpesaTens npes-
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YCMOTPEHO aBTOMaTU4eckoe [AETEeKTUPOBaHME MPOXOXOAEHUSA MUHU-
MarnbHoro konuyectea Tonnuea - 405 mn. 3awuTta aHanusaropa ot
nepeHanpsKeHUs: BbIMOMHEHa C MOMOLLbIO aBTOMaTUYecKux npen-
oXpaHuTenew, KoTopble Npy HE0HEXOAMMOCTU MPOCTO NepesanycKarT-
Csi MoNnb3oBaTerieM C MOMOLbK KHOMKW. BusyarnbHas wHAauKauus
Heme[leHHO coobLLaeT Nomnb30BaTeNto O TOM, YTO NpefoXpaHnUTerb
BbIKMIOYUIICS, 3TO MO3BOMSET MUHMMU3NPOBATbL BPEMS MPOCTOS
aHanusatopa M He TpebyeT Hanmuuusi B nabopatopuu 3amnacHbIX
npefoxpaHuTenen.

AHanusatop FTOT paGotaer 6e3 [K, ynpaBnsercs c
NMOMOLLIbHO GOMbLLOrO LIBETHOIO 3KkpaHa “"touch screen”, 3aaLyuiLeHHOro

OT BO3[EVICTBUSA TOMMUBA UM OPraHUYECKUX PacTBopUTEne:, O
LL|EH COBPEMEHHbIM NMPOrpaMMHbIM OGECTIEYEHEM ANS  YNDasNe=uns
paboToii npubopa, AMarHoCTUKM 1 06paboTkM AaHHbIX, COXPaHSET
pesynsTaTthl U BbIBOAUT [eTanu3npoBaHHbI OTHET 06 UCbITaHmm Ha
akpaH. OueHka pesynbTaToB WCMbITAHUA MOXET BbINONHATHCS
BPYYHYIO C MCMOMb3oBaHWeM BuayanbHoro Tybepartopa ¢ Habopom
LIBETHLIX CTAHOapPTOB WM aBTOMAaTUYecku, MpUMeHsis annapat co
BCTPOEHHOW BMEOKaMEPOW 1 KUAKOKPUCTaMMNYECKUM SKPaHOM.

YrNonHOMOYEHHbIM NpeacTaBuTeneM Ha Tepputopun PO u
conpeaenbHbIX rocyaAapcTB Mo pacnpocTpaHeHuio aHanunsaTtopa Falex
aBnseTcs kKomnanus llempomex AHanumukarn.

FTOT — HOBbIVt AHATSATOP TEPMOOKVICIIUTENBHOV CTABUIBHOCTY  TOMMMB NA PEAKTVIBHBIX ABUrATENEW
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O PAEOTE MO OTMEHE OrPAHNYEHNI
HA IPUMEHEHWE ABUATOMININBA TC-1 CO CTOPOHbI
3APYBEXHbIX OBUTATENNECTPOUTEJIbHBIX KOPMOPALNW

despane 2009 roga npoxoauna ovepenHas MexxayHapoaHas
BbiCTaBka «ABuartonnueoobecnedeHne-2009». MapannensHo
¢ paboton BbicTaBku Komwuter aBualCM Accouwnaumm

«AsponopT» A peanusoBan o6LUMPHYO MporpaMmy Mo Hamaxusa-

HUIO0 KOHTaKTOB MeXay y4aCTH/KaM1 OTpaciieBOro CErMmeHTa aBnaTton-

nmBoobecneyeHnsl, YTO SIBMSIETCS, BO3MOXHO, HE MEHEee LeHHbIM

KOMMOHEHTOM, YeM cama BbICTaBka. B pamkax mporpammbl KOHTaKTOB

O4YEeHb BaXKHbIM MEPOMPUATUEM CTamn «KPYIIbliA CTOM» C y4YacTuem

npeacrasutenen |IATA.HecmoTps Ha To, yto |IATA npoBoauTt obLwmp-

Hyt0 paboTy y Hac B CTpaHe, Ha 3TOW BbICTABKE BMEPBbIE NPeacTaBu-

nack BO3MOXHOCTb noobLyartecs ¢ npeacrasutensMu |ATA 6onbLiomy

Kpyry creunanucToB NpeanpusaTuii oTpacnun. 3TO BaXHO MOCKOMbKY

IATA - Gonbluas MOLLHasi OpraHv3aumsi, BbICTynawLias OT MMEeHM

ob6beanHeHHo EBpornbi.

B cBoem BbiCTynreHun Ha BbicTaBke npeactaButenb |ATA
MuTep Bectdhanb roBopun o KIoYeBbIX BOMPOCaxX aBraTonMeoobec-
neyeHuns. Hapsagy ¢ TEXHUYECKMMM U OpraHy3aLMOHHbIMI BOMPOCaMy,
rocriogvH BecTtdans goBen Ao cBegeHUsi yyacTHUKOB «Kpyrmoro
cTonay» MosvLuio aMepuKaHCKUX ABuraTenecTpouTenbHbIX Kopropa-
umi «MpaTT-YUtHu» u «xeHepan nekTpuk» 0 TOM, YTO 3TV (UPMbI
CYMTalOT KavecTBEHHble MoKasaTeny POCCUMICKOro aBMakepocuHa
TC-1 HU3KMMM U MonarawT, YTO ABUraTeny aTuxX UPM He MoryT
obecne4nTb pecypcHble XapakTepUCTUKW Mpu paboTe Ha LaHHOM
Tonnuee. NpuTtom rocnoguH BecTdarnb nogyepkHyn, Y4To y eBponei-
CKUX ABuratenectpouTernbHbix kopnopauun («Ponnc-Poinc», « CFMy)
npeteHsnmn k TC-1 Her.

Mosnuumsa «MpaTT-YUTHU» B OTHOLLEHUM POCCUIICKOTO TOMNMBA
TC-1 usBecTHa yxe gaBHo. OT4acTy aTa NO3ULMSA MOCIYXKMMA NPUYK-
HOVl OCBOEHUS HEKOTOPBLIMU POCCUICKMMU HedbTenepepabaTbiBatoLL-
MU 3aBOAaMu Bbinycka asuatonnvea Jet A-1.

B 10 )Xe Bpems B cBOeM BbICTYNneHuv npeactasutens |ATA He
CMOT OTBETUTL Ha CreayHoLLMe BOMPOChI:

- Kakve cobcrBeHHO npeteHaun y «[patT-YutHu» u «[xeHepan
3nekTpuk» kkayecTsy Tonnuea TC-1?

- Ha HagexHocTb 1 paboToCcnocoBHOCTh, Kakux y3ros ABuratenei
OKasblBaeT HeraTuBHoOe BNusiine TC-1?

- e MOXHO 03HaKOMUTbCS C ObULManbHLIMKU AOKYMEHTAMU UMK
otyetamu «MpatT-YutHn» un «[xeHepan SneKTpuk», B KOTOPbIX
060CHOBbIBaETCSI HEOGXOAMMOCTb TAKOTO PaAUKAIbHOTO CHUXE-
HWsi pecypcoB agurartenen?

IATA o3Hakomuna ¢ nosvumen «MpatT-Yutuu» u «xeHepan
ONeKTpMK» CreuuanucToB Mo aBUaTonIMBooGeCneYeHio, HO BO3HY-
KaeT BOMpOC: 03HaKoMIEeHbl 0huLMansHO C 3TOM NO3ULMeR POCCUii-
CKVie aBMakoMnaHum?

HescHo oTHoLueHwe k aTol npobneme camoit IATA: ecniv TC-1
[eNCTBUTENBHO SBMSIETCA TOMMMBOM, UCTIONb30BaHWE KOTOPOro He
obecrneynBaeT pecypcHble XapakTePUCTUKM 3apyBexHbIX aBuaaBura-
Ternen , To aTa opraHM3aums JoMmkHa MPouHMOPMUPoBaTb 06 3ToM
pPyKOBOACTBO W MPEeAnpusaTUS rpaxgaHckor aBuauum Poccuu, a He
BbICTYMNaTb B Ka4ecTBe «O3By4mBaTens» nos3vuuu «MpatT-YUtHuy» u
«[xeHepan OnekTpuk»

Hago moHumatb, 4To poccuiickoe Tonnmeo TC-1 6Gbino u
OCTaHeTCs elle Ha [OonrMe rofgbl camblM MaccoBbiM TOMMMBOM B
Poccun. Mpuyem oHo pelwesne, yem Jet A-1, 1 He XyKe ero Hu mo
OOHOMY W3 3KCrnyaTaLMOHHbIX MNokasaTenen (tem 6Gonee nocne
BbIXO[@ COOTBETCTBYIOLLEIO TEXHWYECKOro pernameHTta). 3To nod-
TBepXaaetca Tem hakToMm, YTo B HacTosiee Bpemsi TC-1 ocTaetcs
npuBnexkaTenbHbIM 1M AN POCCUACKUX U ANs 3apybexHbIX aBua-
KOMMaHu.

|32 |

B cootBetctBUM ¢ NOCT 10227-86 c nameHeHusmu 1-4 B
HacTosillee BpeMsi ka4yecTBO aBuaLMOHHOTO kepocuHa B Poccun
KOHTponupyeTcst no 28 nokasaTernsiM, YTO rapaHTUPYeT ero BbICOKoe
kayecTBO. 1o MHeHuto FocHNW A, KOTOPbI NOCTOSIHHO OCYLLECTBIS-
€T MOHUTOPWHI aBUaLMOHHOIO KepoCHHa, BbliMyCcKaemMoro poCCUMcKu-
mu HIM3, cospgaHbl Bce ycnoBus Ans USMeHEHUs1 No3unLmMmn 3apyB6exHbIX
N3roToBUTENEN aBuagBurateniel M CHATUS SKCMIyaTauMOHHbIX
orpaHuyeHuii no paboTe aBnagBuUraTenei Ha poccUCKoM aBnaTonu-
Be TC-1.

TonMeHemMKMEeHT BedyLLMX aBnakoMmnaHuin Poccum nporHosm-

pyeT NMosiBNeHWe Ha HalLeM pbiHKe OO0mbLIOro Y1cna Bo3ayLUHbIX CyA0B
3apybexHoro nNpov3BoACTBa. Bo3moxHO, YTO Kakue-To poccuickue
aBMaKoMMaHMM OCTaHOBAT CBOM BbIBOP Ha camorieTax ¢ ABuratensmm
«MpatT-YutHu» un «xeHepan 3nektpuk». O4yeBMAHO, 4YTO Mpwu
COXPaHeHUU CYLLECTBYIOLLMX OFrPaHNYEHNI B OTHOLLEHWW POCCUIACKOTO
Tonnuea TC-1, 3akoHOMu4Yeckass 3peKTUBHOCTb WCMOSb30BaHUSA
OyaeT MeHblLUe Y TeX BO3AYLLUHbIX Cy10B, KOTOPbIE OCHaLLeHbl ABUraTe-
NAMW, UMEIOLWMUMU PECYPC HMKE, YeM MepBOHaYasibHO 3asiBlieHO
npou3BoAuTENeMm, Unv TpedytoLLMu Gonee Jopororo KepocuHa.
Ecnu xe TC-1 HeratuBHO BNMSIET TONbKO Ha ABUraTenu BbiLLEYNoMsi-
HYTbIX Npou3BoAWTENEN, TO TOrAA 3TO Npobnema 3TUX NPOV3BOAUTE-
Nen Y KOHCTPYKTUBHbIX PELLEHVI, peanu3oBaHHbIX B UX ABuratensx. B
3TOM Crly4ae pPOCCUMINCKUM aBUaKoMMNaHusaM NnpuaeTcs caenarb O4eHb
BHUMATENbHbIA SKOHOMUYECKUA aHanu3: MoXeT ObiTb, caMomneTbl C
ABuUratensiMu eBpOMEVCKUX KOopropauuin OKaXXyTcs MpeanoyTu-
TenbHee.

HakoHeu, ecnn y «[MpatT-YutHu» u «pxeHepan InekTpuk»
HeT OObEeKTVBHbIX CBUAETENbCTB HeraTMBHOro BnusHus TC-1 Ha
KOHCTPYKUMW WX ABWratenen, a peyb MOET TONbko 06 onaceHusix
ABuratenectpoutenei, To, MOXET BbiTb, 3TO HAa CaMOM Jere siBnseT-
Csi MOMbITKOW BEAEHUSI KOHKYPEeHTHOW 6opbbbl «HeTapudHbIMU
cnocobamux»?

370 cepbe3Hasi npobnema, u 3aTparvBaeT OHa, B KOHEYHOM
cyeTe, BCK rpaxaaHcKy aBuaumio Poccun.

B Hosibpe 2009 roga B BeHe mpoxogun MexayHapoaHbI
dopym , opraHusoBaHHbI IATA, B paboTe KOTOporo npuHuMana
yyactne generaums LIC aBualCM TocHUW TA, u roe obeyxpancs
BOMpocC 06 obecneveHny TepMocTabuibHOCTY POCCUINCKUX aBUaTOM-
VB

O6cy>xaeHvie Bonpoca CoCTOSNo U3 AByX YacTel: Aoknaaa LIC
asnal CM lNocHWW A 1 copoknaga npeactaButens ABUratenectTpou-
TenbHon kopnopauun. Cogoknagunkom Ha dpopyme 6bin CTaH CeTo -
npenctaButens «[hxeHepan 3nekTpuk ABuaiileHy». B goknage Ha
dopyme bbina oTpaxeHa MHoroneTHsis pabota L|C asuallCM MNocHUA
A no gaHHomy Bormpocy. /I Tem npusiTHee ObiNo BUAETb, YTO 3Ta
paboTa HauMHaeT NPUHOCUTL CBOW MIOAbI. Bblflo 0TpagHo CribilwaTh O
HamepeHun «MpatT-YutHu» u «[hxeHepan SnekTpuk» paccMoTpeTb
BOMPOC 06 OTMEHE CYLLECTBYIOLLUMX OrpaHUYEHNIA Ha UCMONb30BaHNe
TC-1 B ABUratensix aTux koprnopaumii. C Liefblo 0TMeHbl OrpaHUYeHN
KOpropaLun MnnaHupyoT BbIMyCTUTb CEepPBUCHbIE GronneteHu. Xots
paboTta no oTMeHe AUCKPUMUHALIMOHHBLIX Mep B OTHoLeHUU TC-1 He
3aKoHYMnach, Ho 6orbLUON Lar B 3ToM HanpasrneHuy B 2009 roay Gbin
chenaH.

XoyeTcs HagesATbCs, YTO B AalibHENLLeM B BOMPOCax Mexay-
HapoAHOro COTPYAHMYECTBa MEXOY POCCUMACKAMU U 3apybexHbIMu
opraHusaumsimm B obrnact aBmaTonnmneoobecneyeHuns rpaxaaHckon
aBmauuu, CTOPOHbI ByayT pyKOBOACTBOBATLCS BOMPOCaMU B3aUMHOM
BbIFO[bl ¥ rAPMOHM3ALNM , @ He AUCKPUMUHALVOHHBIMWU MepaMu B
OTHOLLEHWWN POCCUINCKOW CTOPOHBI.




OtkpbiTne dopyma IATA no aBuatonnueam

O6cyxaeHne npobnem ¢ npeactasutenem [xxeHepan OnekTpuk — ABUANLLH
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LEHTP MO CEPTUOUKALINA ABUATCM ©T'YM FocHUNTA:
BYEPA, CETOAOHA U MNNAHBI HA BYYLEE

Taen asual CM 6bin opraHusoBaH B 1931 rogy npu cosgaHmm
HUNTB® (rpaxkgaHckoro Bo3ayLUHOrO ¢hrioTa).

C 1931 no 1946 r. otmen Bo3rnaensn
KaHOuaaT TexHu4ecknx Hayk KoHctaHTuH Kapro-
Bu4 [Manok (cdotol), B nocriegyroliem [OOKTOp
TEXHUYECKMX HayK, Npodeccop, 3aclyXeHHbIN
aestenb Hayku 1 TexHuku PCPCP, ocHoBomnonox-
HUK HayKu, noryyvB-Llen Ha3BaHue XMMMOTOMO-
rmsi.

C nepBbIX AHEN CyLlecTBOBaHWA oTaena
Temaryika ero paboTbl onpegensanack KOHKPETHbI-
MV HacyllHbIMMW MOTPEeBHOCTAMU MOMoOoM
OTpacnv HapoAHOro XO3S\WCTBA — rpaXkgaHCKoro
BO3YyLUHOro ¢onota — W BKIOYana cregyolive
HanpaBsneHus:

- MpUMEHEeHNe XMMUYECKNX peareHToB A1t O4UCTKM MOTOPOB;

- obecrneveHne yBEpEHHOTO 3arycka aBUaUMOHHLIX MOTOPOB B
31MHee BpeMs;

- pereHepauusi aBnaLMOHHbIX Macen ¥ KOHCTpyMpoBaHue annapa-
TOB M0 pereHepaLmu;

- yBenu4eHue pecypca paboTbl aBUALIMOHHbIX MaCerT;

- uccredoBaHus aKcryaTaLnoHHbIX cBoncTB aBual CM (6eH3uHOB,
macer, cMa-30K);

- uccrnefoBaHus BIVSHUS  amMepUKaHCKOW MpuUcafKku «rnapaToHy,
MOBbILLAIOWENA WHOEKC BA3KOCTU aBUALMOHHBLIX U aBTOMOBUITb-
HbIX Macer;

- BHEeApeHue «CBUHLOBbLIX» BEH3NHOB C 6onee BbICOKMMI OKTaHO-
BbIMW YCNIAMM.

B aT0T nepuop 6bin npoBedeH GoMbLLOR KOMMMEKE paboT rno
nepeBofy OTEYECTBEHHbIX CAMOMETOB Ha 3TUNMPOBaHHbIE GEH3UHBI U
CTabnNM3NPOBaHHbIE KPEKWUHT-BEH3UHBI, BbINOMHEHb! NCCNenoBaHUs
M0 YBENUYEHNIO CPOKOB Cry»bbl Macen, paspaboTaHo U BHeAPEHO B
akcnnyatauuio macno «Kactponb-23» Ha auratensix M-22, paspa6o-
TaH «AsponuH» ans 6GbICTporo 3amnycka B 3WMHEE Bpems
asurateneni M-11.

B 1935-1936 . B COOTBETCTBUM C NMPOEKTHO-METOANYECKAMM
paspaboTkamu orgena asual CM (B To BpeMsi OH Ha3biBarics OTAenomM
TOMNnMB 1 Macen) B 35 asponopTax cTpaHbl Gbiv co3aaHbl KOHTPOIb-
Hble nabopartopuu aBualCM.

B 1940r. K.K.Manok n H.A.ParosvH ony6nukosanu «Criosapb
no TonnvBaM, Macram, CMaskam W creuuarnbHbIM KUOKOCTAMY,
KOTOPbIV B MocneaytoLLemM nepensna-sanca 8 1955, 1963 n 1975 .
K.K. Manok ctan nHnumatopom opraHusaumum 8 Mockee KOHTPOMbHOM
nabopaTopuu rno npoeepke kavectsa [CM, NpUMeHSeMoro Bo poH-
ToBbIX NMofpasaeneHnsx MB® n AL (aBuaumy fanbHero AencTaus).

Bonblioi Bkmap B CTaHOBMEHWE OTAena BRAOXKAMM K.T.H.
H.A.PorosvH n k.T.H. MM.M.TpeTbsikoB. B nocreBoeHHble rofbl OHU
BO3rmnaBsnsny nocrnefosarensHo otgen asmal CM (oo 2,3).

C Havana nsatugecsTbix rogos no 1978 r. otgen Bo3rnasnsana
[OOKTOp TexHu4e-ckmx Hayk K.C.YepHosa (poTo 4).

OCHOBHbIMY HanpaBieHUsIMU UCCriefOBaHUI OTAena aBu-
al'CM B nocneBoeHHble rofpl v Ao cepeanHbl 90 rofjoB ABMANUCH:

- aHanus onbiTa aKCryaTaLumm 1 yCTaHOBIIEeHWE 3aKOHOMEPHOCTEN
B3anMocBs3el kadectBa aBualCM ¢ HagéXHOCTbIo, OOMroBey-
HOCTbH0 1 3KOHOMWUYHOCTBI0 PaboThl aBUALIMOHHOW TEXHUKU;

- YCOBEPLUEHCTBOBAHWE XapakTepUCTUK aBUALIMOHHON TEXHUKU C
y4éToM 3anaca kadyecTBa aBual CM;

- obocHoBaHWe onTUMarnbHbIX TPEGOBaHUI Kk kayecTsy aBual CM;

- 0bocHOBaHWe HeOBXOAVMbIX YCMOBUI MO COXPAHEHUIO, CHIKEHUIO
notepb 1 BocCTaHoBMNeHuo kadectsa aBmal CM npu xpaHeHuwu,
TPaHCMopTUPOBaHNW, 3arnpaBke U MPYUMEHEHWI0 Ha aBUaLMOHHOW
TEXHUKe;

- co3gaHuMe HoBbIX copToB aBualCM u coBeplUueHCTBOBaHME
CUCTeMbl VX BHEOPEe-HUS;

- paspaboTka ocHOB yHUdMKaLum asual CM;

- paspaboTka HOPMaTUBHO-METOAMYECKOW [OKYMEHTaLuu o
KOHTponto kayecTBa aBmal CM;

- paspaboTka TeopeTuyeckux OCHOB humnbTpaLMi U BOOOOTAENe-
HUSt;

- METOAMYecKoe PpyKOBOACTBO nabopatopusiMv MO KOHTPOSIO
kavectBa aBval CM npeanpusiTui rpaxkaaHcKoi asuaLmm.

Pesynsratamu paboT aToro nepuofa, KOTopble [0 HacTosLLe-
r0 BPEMEeHV MPUMEHSAITCA B TPaXXOaHCKOW aBuauuu, SBRSTCA
paspaboTka v BHEApPEHWEe aBUaKEPOCVHOB U aBUaBEH3MHOB C yryY-
LWEeHHbIMW 3KCMMyaTalMoOHHbIMUM CBOWCTBaAMU, TUAPOXUAKOCTM
AMT-10, NpoTUBOBOLOKPUCTANMMU3ALMOHHBIX XuakocTen («U-M») un
HopMupoBaHue ee fobaBneHUst B aBUaKEPOCWHbI, MUHEpPanbHbIX
Macern HOBbIX COPTOB Pa3fMYHOrO Ha3Ha4YeHWsi U YCTAHOBIIEHWE UX
onTUManbHbIX CPOKOB Ccnyxbbl, pa3paboTka (UNbLTPOB-
Bopootaenutenen tuna CT-2500, npucnocobnenus MO3-T (MHauka-
Topa [3K-T), psga MeTogoB OLEHKM SKCMIyaTalMOHHLIX CBOMCTB
asual'CM (koTopble 6binv NPUHATBI Kak KBaNMUKaLMOHHLIE METO/bI),
paspaboTka pyKOBOACTB MO MPUEMY, XpaHeHUIo, MOArOTOBKE K Bbifaye
Ha 3anpaBKy 1 Mo KOHTpOIto Kayectea aBnalCM u cnewpknakocTel B
asuanpegnpusatuax MA.

C 1979 no 2000 r. otoenom asualCM
FocHUW TA pykoeogun K.T.H. M.A. Muxeunyes
(doT05).

B 1980-81 rr. 6blna MonMHOCTLIO MoZep-
Hu3mMpoBsaHa nabopatopHas 6asa oTvgena,
nepeseeHHOro B HoBoe 3faHue Ha yn. MNnaHep-
Has, 22a.

1B 1983 1. n3gaH cnpaBoYHUK «XUMMO-
TOIOrus B rpaxxgaHckon asnaummny. C BHeapeHu-
€M aBMaLMOHHOW TEXHWUKU MNocrneayLmnx
MOKOMEHUA Ha 3KchnyaTauuo Obinv NPUHATBI
HoBble BuAbl U Mapku asnal CM. Bce Gombluyto 5
[OOM0 B HO-MEHKnatype macer, paboyux >XWMOKOCTEeW, CMasok U
NpOTUBOOBNEAEHUTENBHBIX XUAKOCTEN cTany 3aHumaTb asual CM,
M3rOTOBIMEHHbIE M3 CUHTETMYECKOro cbipbs. JTo Macna WIMM-10,
BHWUWHI-50-1-4db(y), B3-B, ruapoxuakocts HIMK-5y, cmasku «pay,
«Cancmp», «AtnaHta» u Ap. B aToT nepuog coTpydHvku otaena
NPUHUManN y4yacTe BO BCEX 3Tanax WCMblTaHWUi U BHEOPEHUS aBu-
al'CM, vcnblTaHWi aBUATEXHWKU (HauMHasi ¢ paboTbl B MaKeTHbIX
KOMUCCUAX [0 3KCMyaTauMOHHbIX UCMbITaHWUI aBUaTEXHWKK U Janee
10 COMPOBOX/EHWIO aBUaTEXHUKIN B SKCMMyaTaLuy B YacTu NpuMeHe-
Hus aBnalCM), yctaHoBneHUs: pecypcoB arperatos. CriefyeT oTMe-
TUTb aKTMBHOE y4yacTue BedyLuMX COTpyAHWMKOB oTdena aBmalCM B
paboTe KOMWUCCWIA Hay4HOW 3KcnepTusbl Mpu [ocyaapCTBEeHHOM
MEXAYBEAOMCTBEHHOW KOMWUCCUM MO UCMbITAHUIO TOMNMB, Macern,
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TMI230K U cnelmanbHbix xugkoctei npy Mocctangapte. KoHevHo, Bes
=72 paboTta NpoBoAmMniack B TECHOM B3avMOLENCTBUN C KOHCTPYKTOP-
Zaamu Bropo, BeayLLMMU HayYHO-UCCre4oBaTeNbCKMM OpraHu3aLmns-
Wit aBMaLMOHHON MPOMBILLNEHHOCTH, HedTenepepaboTku, MUHUCTE-
ocTea 060poHbl. OTaen npuobpen orpoMHBI OMbIT MO SKCNyaTaum-
0=HbIM UCMbITaHWUAM aBuatexHukn u asmal CM, no mccregosaHuam
OTKa30B M aBapuiiHbIX Cry4Yaes, HapaboTan MoLLHelwyo 6a3y ans
70006HBIX MccnedoBaHuin, copmmupoBan U MOCTOAHHO PacLUMpAn
cTatucTUyeckyto 6asy [daHHbIX MO 3KchryaTauuy aBUaTeXHUKU U
asualCM.

B 1992 r. aBmaLmoHHbIMK Bniactamu Poccun MocHUW TA 6bin
YCTaHOBIIEH CTaTyC rofIoBHOW OTpacreBoi opraHusaLmm no asmal CM.
C NpUHATUEM peLLEHNS O NMepexoae SKOHOMMUKU CTpaHbl Kk pabote B
YCIOBUSX PblHKa roCyAapCTBO OTKa3anock OT NPSMOro AMPEeKTUBHOIO
yrpaBneHusi npeanpustusimu. MNpu 3ToM rocyaapcTBO COXPaHUIO 3a
cobol pblvar BO3AeNcTBUs Ha CybbeKTbl XO3NCTBEHHOW AesATenbHOC-
M B BuOE INULEH3NPOBaHMA U ceptudmkaumn. Ceprtudukaums
obecrneymBaeT 3alUTy MHTEPECOB rocyfapcTaa 1 obLecTBa, okasbl-
3asi HEMPSIMOEe BMUSIHWE U YNpaBrisisi OCHOBHbLIMUW acnekTamu fesaTerb-
HOCTU MPEeanpUaATAS U XapakTepUCTUK MpPOAyKUUW, He BTOprasicb B
npsiMble MonHoMouus npeanpuaTus. OCoBeHHO OCTPO COo3HaBanu
HeobXOAUMOCTb Hanuyus Takoro pblyara aBUALMOHHbIE BracTut
Poccun. OcosHaHMe HeoBXOAMMOCTU Hamuyvs B CTpPaHe CUCTEeMbl
cepTudUKaLmMM BCEX KOMIMOHEHTOB, BMUSOWMX Ha 6esonacHoCTb
NONeToB, NMPOUCTEKANO HE TOMbKO OT HabniogeHWs 3a AeNCTBUAMM
MEHeKEPOB MNeprofa «AUKOro» Kanutanuama B «nuxve» OeBsHOC-
Tble.

Poccusi siBnsietca uneHom MexxayHapogHon OpraHusaumm
IpaxpgaHckon Asua-umm — WMKAO (ICAO). B ocHosononaratiowmnx
OVPEKTMBHBbIX dokyMeHTax VMIKAO HeogHOKpaTHO ykasblBarnoch Ha
KOMMepLpanm“3aLmo Kak Ha OCHOBHOW hakTop, coshatoLuii yrposy
BesonacHocTy nonetos (Hanpumep Doc 9734-AN/959). 160 obecne-
YeHue Be3onacHOCTU MOMNEeTOB BCErfa SBMSETCS 3aTpaTHOV CTaTben
HromkeTa. Cnocobom paspelleHusi NpoTuBopeymnst Mexay Tpebosanu-
SMK obLecTBa Kk 6e30MacHOCTV MOMETOB U YaCTHbIMU UHTEpecamu
MHBECTOPOB M0 U3BMEYEHNI0 MakcumMansHow npubsinu MKAO cuutaeTt
Hanmune aPeKTUBHON CUCTEMbI CepTUuKaLmmn. Ho 3To He ToNbKo
TpebosaHne NKAO. 3o Takke TpeboBaHWe POCCUMICKOTO 3aKOHOAaT-
enbcTBa — BosayLuHoro kogekca Poceuiickor ®enepaum 1 3akosa «O
rocyfapCTBEHHOM perynnupoBaHuv pasBuUTUS asuaLinm».

Wcxopa 13 atoro, aBuauMoHHbIMK Bractsmu Poccun Bsino
NMPUHATO PELLUEeHUE O CO34aHWN CETU CepPTUMUKALIMOHHBIX LIEHTPOB,
OXBaTbIBaLLMX MO0 HOMEHKMaType KOM-MOHEeHTbI oTpacnn. OcHoBow
CUCTEMbI CepTUUKALIMM B FpaXkaaHCKON aBuaLmy AormkeH Bbin ctaTb
FocHUNTA.

B cBeTe HOBbIX 3aga4, C Lenbio obecneveHuss KOHTPOrs
kavecTBa aBual CM, no-ctaBnsemMbiX B OpraH13aLuy aBnaTtonmimMBoo-
GecriedeHus rpakgaHckoi aevaumu, otge-nom asualCM 6bina
npoBefeHa MOATOTOBUTENbHAsA paboTa No ero akkpeautauum B
KayecTBe opraHa no cepTndukaLmu 1 ucnsiTatensHon nabopatopu B
cucteme FOCT P. [ins aToro na6opatopusi otaena bbina goocHalleHa
COBPEMEHHbIM  UCTIbITaTeNbHbIM  060pyAOBaHNEM, MO3BOMSAOLIMM
npoeoanTb uccnegosaHuns asnal CM oTeqecTBEHHOro NpoOn3BOACTBa,
BbinyckaemMbix no FOCT, OCT, TY, a Takke pasnunyHbix B1aos asual CM
3apy6exHOro Mpou3BOACTBA, BbIMyCKaeMbIX MO CreunuKaLmsam.
10.12.1993 r. otmen aBual CM FocHUW A 6bin ogHUM 13 nepBbiX B
Poccun akkpegnToBaH B rocydapCTBEHHON cucTeme cepTudmkaumm
FOCT P kak ucnbiTatenbHas nabopartopusi HedTenpoaykTos, a
28.07.1994 r. Takke OAHUM U3 NEPBbIX KaK OpraH no ceptudukaumm, u
nonyyun cratyc LieHtpa no ceptudpukauum asnal CM.

Bbi6op oTmena aBualCM kak OCHOBbl AN OpraHusauuv
LieHTpa Mo cepTudrKkaLm, KOHeYHO, Bbin He criyyaeH. OTtaen asu-
al'CM ynoBneTBopsr BceM TpeGoBaHWSM K LIEHTPY MO cepTudukaLmum:
HanuMunem MolLHoW nabopaTopHoit 6asbl, MNOANMHHON (a He HOMW-
HanbHOW) He3aBUCMMOCTBI OT Mpou3BOAUTENs U paspaborurka
MPOAYKLMU, KOMMNETEHTHOCTBLIO (OTAEN K MOMEHTY ero npeobpasosa-
HUSt B UEHTP no ceptudukaummu asualCM ®ryr focHAWUMA nven
04YeHb CepbesHblii 63-ex NeTHUiA onblT paboTsl). Ho He Tonbko 3w
hakTopbl MOBMUANM Ha BbIGOP aBMaLMOHHLIX BnacTei. Koraa pedb
MoeT o cepTtudukauuMm Npoaykumu, BCerga BO3HMKAeT BOMPOC O
nosepun noTpebutenein Kk cucteme ceptudukaumm. ITO XOPOLIO
W3BECTHO CTpaHaM C pas3BUTLIMU CUCTEMaMM U Tpa-AnLMSaMU CepTi-
bvkaumm, a Takke OTeYECTBEHHBbIM YYaCTHMKaM MexayHapoaHOro
pblHKa. [JefiCTBUTENbHO, B COOTBETCTBUM C POCCUICKMM 3aKoHodaT-
enbCTBOM cepTudmKaLen 0QHOro 1 TOro xe Buga NpoayKuuu MoryT
3aHMMAaTbCA pasnuyHble LEeHTpbl. HO HeoTbemnembiM NpaBoM
noTpebuTens NpoayKLUmMu, a 3HauuT noTpebuTens npouecca cepTudu-
Kauum aTol NPoAyKLMU, SBNSETCH NpaBo JOBEPATb aBTOPUTETY TOMO
UMK UHOTO LieHTpa Mo cepTudmkaumu. Y otaena asmal CM asToputet B
oTpacnu 6bin NOMCTUHE OrPOMEH.

-
[T 2010 ]

C 2000 no 2007 r. LeHTp Bosrnaensn

A.C.TMonnetees (doT10 6).

OTBevas 3aga4am HOBOTO BPEeMEHW, [AedTerlb-

HOCTb LieHTpa Obina HamnpaerneHa Ha okasaHue

Hay4YHO-TEXHUYECKUX YCMyr aBWaLUOHHbIM

BNacTaM, NpeanpusiTUsM rpakaaHCcKow asva-

LM 1 NPOMBILLIIEHHOCTM KaK Mo TpaauLOHHOM

TemaTvke oTgena, Tak U Mo pelleHuto 3agad,

BbI3BaHHbIX NMepecTpoiikon oTpacnu. B nepvoa

1997- 1998 rr. B oTpacnu BHeapsinacb Cuctema

cepTudmKaLMM Ha BO3OYLIHOM TpaHCIopTe.

Mepen otgenom 6bima nocTasfeHa 3ajaya

pa3paboTky MUHUMarbHbIX TpeboBaHUI rocyfapcTea K opraHusaLm-

AIM, MPETEHOYLM 3aHMMaTbCH a3pONOpPTOBON [AEATEeNbHOCTLIO MO

aBuaronnueoobecnedeHnto. OQHUM 13 rMaBHbIX Pe3ynbTaTtoB NpoBe-

[EeHHbIX MccriefoBaHuii siBunack paspaboTka TpeboBaHuUi K opraHmaa-

LUMAM aBuaTonnmeoobecrneveHnss 1 nabopatopusiM KOHTPONs Kadec-

TBa aBnal CM rpakaaHcKkol aBnaumm, peanusoBaHHbIM B Pefeparb-

HbIX aBMaLMoHHbIX npasunax (PAr) «Ceptudukalms asponopTos.

Mpouenypbi» (PAM-98), «CepTUdUKaLMOHHbIe TPebOoBaHNSA K OpraHu-

3auuam aswuatonnmoobecnedeHus» (PAM-89), «CepTudukaumoH-

Hble TpeboBaHWs K OpraHvM3auusM, OCYLLECTBRASAILIMM KOHTPOmb

Ka4yecTBa aBWALMOHHbIX TOMMMB, Macer, CMasok U crneuuanbHbIX

XUOKO-CTel, 3amnpaBnsieMbix B Bo3dyliHble cyda» (PAr-126). Ona

WCTOSTHEHNS yKa3aHHbIX JOKYMEHTOB LIEHTPY MOpy4YeHO nposeaeHue

OCHOBHbIX 3TanoB CepTUdUKaLMM: IKCMEPTU3bl [AOKasaTensHoM

[OKYMEHTaLun 3asBuTens, NpOBEpPKN AEATENbHOCTU 3aABUTENS Ha

MecTax, MOATOTOBKW 3aKIYeHWs No pedynsratam cepTudukaumnm, a

TaKkKe OCYLLECTBMNEHNE eXErofHOM MHCNEKLVOHHOV NPOBEDKM K2XA0M

CepTUMULMPOBAHHOM OpraHu3aLuy asuaTtonnvsoobecnedeHns Ha

npeamet obecrneyeHnss HOpMaTUBOB Ka4eCTBa v YUCTOTbl 2BMaTONIH-

Ba Ha BCeX aTanax TEeXHOMOrMYecKoro npouecca. Peanusauus

TpeboBaHwWit, NOATBEPXKAEHHAs B NpoLecce CepTudukaumi, cno

BCTBOBaNa CyLLECTBEHHOMY YIYYLIEHMIO Ka4eCTBEHHbIX NOKa3a

NpoLIeCCOB aBMatonnmMsoobecneyeHns

Pasymeertcs, LIC asualCM 3aumMmarnicss W 3aHWM3ETCH

TONLKO cepTudUKaumren

Hay4HO-MUCCneno

cHuman. M sanpasne

HUXC

-  OpraHu3aLMs ¥ NPOBEAESHWE MCC
MoandUUMPO-BaHHbIX asual CM u

- pa3paboTtka u BHeApeHHe CO :
U NpUMeHeHUs Ha aBuaTexHmke asnal CM u cnewsx

- uccneposaHus asual CM  asapwit=oit u 0
KU1, apOuTpax-Hble UCCNIEA0BaHNS:

- paspaboTka TeEXHUYeckux TpebosaHmi x 0Bopynosaky
NMBOOGECNEYEHNSI, OPraHM3aLIMs ¥ NPOBEAEHNE E70 UC
cepTudmKaumm;

- paspaboTka HOPMaTUBHO-TEXHUYECKOM AOKYMEHTaLMM N0 BONPO-
caM MOAroToBKY U npumMeHeHus asnal CM, gesTensHoCT Tonnu-
BO3anpaBoYHbIX KOMMNIeKcoB 1 nabopatopum FCM:

- CcTaXupoBKa nepcoHarna nabopatopuit u cnyx6 "CM asuanpen-
npuaATUR;

- rapMoHu3aumMsi POCCUNCKUX WU MEXOYHapOAHbIX HOPMAaTWUBHBIX
[OKYMEHTOB B 0611acTu aBnaTonnnmBoobecneyeHmns.

[apMoHUu3aLme pOCCUNCKUX 1 MEXOYHaPOAHbIX HOPMaTUBOB

LIC aBuallCM 3aHumMaeTcs co BTOpoi nonoBuHbl 90-x rofos. A Ha4arno

OTHOLIEeHWn ¢ MexayHapoOHOW accouuaumelnt 3KCrryaTtaHToB BO3-

aywHoro TpaHcropTa (MATA-IATA) Bocxoaut k 70-m rogam. Y aTon

ABTOPUTETHOWN MEXOYHAapOLHOW OpraHn3aLymn LEHTP Momny4un 3acny-

XeHHoe npuaHaHve. [1Be metoguku LIC aBnalCM (no nccnenoBaHuio

OTIIOKEHUI Ha OUIETPO3NIEMEHTAX W MO PaccrefoBaHWio MPUYMH

0TKa30B arperaTtoB) Obinv BOCMPOM3BeAeHb! B ANPEKTUBHBLIX JOKYMEH-

Tax EBpocotosa, a B JanbHerlem Gbinmv BkMtoYeHbl B MMobanbHbIN

craHpapt MATA no paccriefoBaHuio NpUYMH OTKa30B aBUaTexHUKM. 3a

BKNaj B passuTue B obnactu obecneye- 7

HUS MeXAyHapoAHOW rpaxdaHCKon

aBmauuy aBnal CM UeHTp Obin Harpax-

OeH xpycTarnbHbiM kyokom NATA (cpoto

7). K Hauyany 2000-x rogos obocTpunach

npobrnema HeKOHAMLMOHHOCTM MOCTaB-

ngembix TOMMAWB W XUAKOCTeW. ITO
cTano npegmeTom ocoboii o03aboyeH-

HocTu ueHTpa. C 2000 no 2009 rop B

pesynbTaTe uccrnenoBaHuii npob

aBnalCM u cneLpkmakocTen, NocTynmus-

WMX M3 MPea-npuUsTUn  rpaxaaHCKom

aBunaLuy ¢ Nogo3peHnem Ha HEeKOHANLIN-

OHHOCTb HedTENPOAYKTOB, U3 3KCMIya-

Tauum 6binm nsbsTbl okorno 100000t He

oTBeYaBLUKX Hopme aBnal CM.

MM NOATOTOBKM
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CMas0kK 1 crieumanbHbIX XuakocTen npu MocctaHgapTe. KoHeyHo, Bes
aTa pabota npoBoaunack B TECHOM B3aWMOLEUCTBUN C KOHCTPYKTOP-
CKvMK 610po, BeyLLUMMU HayYHO-UCCIE0BaTeNbCKMMM OpraHn3aLms-
MV @BUALIVIOHHOW MPOMBILLMEHHOCTH, HedTenepepaboTK, MUHUCTE-
pctea 06opoHbl. OTAen nprobpen orpoMHbI OMbIT MO 3KCTyaTaLm-
OHHBIM UCMbITaHNAM aBuaTexHukn n asmalCM, no uccriegoBaHuaM
OTKa30B ¥ aBapwiiHbIX cry4aeB, HapaGoTan MollHeliwyo 6asy ans
NofoGHbIX MCCreaoBaHWi, COPMUPOBan U MOCTOSHHO PaCLUMPAN
cTatucTuyeckyto 6asy gaHHbIX MO 3KCMMyaTauuu aBUaTEXHUKU W
aBnalCM.

B 1992 r. aBuaumoHHbIMu Bractamu Poccun FTocHUW TA 6bin
YCTaHOBJIIEH CTaTyC roflIoOBHOW OTPacreBoy opraHu3aauum rno asualCM.
C npuHATMEM peLLeHUs O MEPEXOAe SKOHOMUKM CTpaHbl k paboTte B
YCMOBUSIX PblHKa rOCYapCTBO OTKa3anochk OT NPSIMOro AMPEKTUBHOIO
ynpaeneHust npeanpuatuamu. [Npu aTom rocyaapcTBoO COXpaHuo 3a
co60M pblyar BO3OENCTBYS Ha CYyGbeKThbl XO3AMCTBEHHOM AeSTeNbHOC-
TM B BWAE §NUUEH3NpoBaHus u cepTudpukaummn. CepTtudurkauus
obecrneunBaeT 3alMTy MHTEPECOB roCyapcTBa 1 06LIecTBa, OKasbl-
Bas HEMpPSAMOe BINUAHNE 1 yNPaBnss OCHOBHLIMIU acrneKkTaMu OeATerb-
HOCTU MPEANnpUATAA M XapakTepucTuK MpoayKUMWU, He BToprasich B
npsiMble MoNHoMo4uns npeanpuaTua. OcobeHHO OCTpo Cco3HaBanu
HEo6X0AMMOCTb HamMuuMsl Takoro pbl4ara aBMALMOHHLIE BMACTU
Poccnn. OcosHaHne HeoBXOAMMOCTY Hanmuuns B CTpaHe CUCTEMb
cepTuduKaLmMm BCeX KOMMOHEHTOB, BIUSIOWMX Ha 6GEe30MacHOCTb
rMosieToB, NPOUCTEKArNO He TOMbKO OT HabnioaeHus 3a OercTBUAMU
MEHe)XepPoB nepuoaa «aMKOro» kanvranuMaMma B «Jxume» OeBAHOC-
Thle.

Poccusa sBnsercst uneHom MexayHapogHon OpraHusaumm
MpaxpaHckon Asma-umm — UKAO (ICAO). B ocHoBononaratoLmx
OMpekTrBHbIX aokymeHTax MKAO HeopHOkpaTHO ykasblBanocb Ha
KOMMepLpanusaLmnio kak Ha OCHOBHOW (hakTop, CO3AatoLLMA yrpo3y
GesonacHocTn nonetos (Hanpumep Doc 9734-
AN/959). MBo obecneyerne 6GesonacHOCTH
MoJIeTOB BCeraa ABMNsieTCsl 3aTpaTHON CTaTbemn
Grompkera. CnocoboM paspeLueHus NpoTUBo-
peuns mexagy TpeboBaHusMM obliecTBa K
6€30MacHOCTV MOMETOB ¥ YaCTHLIMU MHTEpe-
CamMy MHBECTOPOB MO W3BIIEYEHUD MaKCh-
mManbHou npubbinu MKAO cuuTaet Hanuuue
a(ppeKTNBHOM cucTeMbl cepTudmkaumn. Ho
3TO He Tonbko TpebosaHme NKAO. 310 Takke
TpeboBaHVe POCCUITCKOTO 3aKOHOAaTeNbLCTBA
— BosaywHoro kogekca Poccuiickon ®enepa-
Uyn v 3akoHa «O rocyfapcTBeHHOM perynmpo-
BaHWM pa3BUTUSI aBUALNY .

Mcxoos m3 atoro, aBMaUMOHHBIMK BriacTamu Poccun 6bino
MPUHSTO pelleHVe O COo3AaHWK CeTU CepTUUKALMOHHBLIX LEHTPOB,
OXBaTbIBaOLLMX MO HOMEHKNAType KOM-MOHEHTbI oTpacnv. OcHOBOM
CUCTEMbI CepTMMKaLMM B rPaXaaHCKo aBuaLiMm [omKeH Bbir cTaTb
FocHUNTA.

B cBeTe HOBbIX 3aJay, C Lenbio obecriedeHnss KOHTPOns
kavecTBa aBnal CM, no-cTaBnsieMbix B opraHusaLuy aBuaTtonsmeoo-
BecriedeHus rpaxpaHckon aevaumu, otae-noMm aemalCM 6bina
npoBefeHa MoarotoBuTenbHas paboTa Mo ero akkpegutauunm B
Ka4yeCTBe opraHa rno cepTuuKaLmnm n ucrbiTatenbHon naéopaTopum B
cucteme FOCT P. [ins atoro nabopatopus otaena 6bina 4ooCHaLLeHa
COBPEMEHHbIM  UCTbITaTENMbHBIM  060PYAOBAHMEM, MMO3BOMSALLIMM
npoBOAUTL MccnenoBaHusa asnal CM oTe4ecTBEHHOTO NPoV3BOACTBRA,
Bbinyckaembix no FOCT, OCT, TY, a Takke pasnuyHbIx Buaos asnalCM
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3apy6exHOro Mpou3BOACTBA, BbIMyCKAEMbIX MO CrieunduKaLmsm.

10.12.1993 r. otgen aBnalCM locHWW A Gbin ogHUM 13 NepBbIX B

Poccun akkpeanToBaH B rocyapCTBEHHONM cucTeMe cepTuduKkaLmm

FOCT P «kak wucnbiTatenbHasi nabopatopusi HedTenpoaykTos, a

28.07.1994 r. TakKe OOHVIM U3 MEPBbIX Kak OpraH rno cepTudukaLmm, n

nony4un ctatyc LieHTpa no ceptudbunkaumm asual CM.

Bbibop otgena aBmalCM Kkak OCHOBbI AfiA OpraHusaumu
LieHTpa no cepTudukaumm, KoHeuHo, 6bin He cryyaeH. OToen asu-
al'CM ynosnetBopsn Bcem TpeGOBaHMSIM K LIEHTPY Mo cepTudmKaLn:
Hanuuvem MmolHon nabopartopHoit 6asbl, MOANMHHON (2 He HOMK-
HanbHOM) He3aBMCMMOCTbIO OT MpousBoauTens U paspaboTtumka
NPOAYKLUMU, KOMNETEHTHOCTbIO (OTAEN K MOMEHTY ero npeobpa3soBa-
HVA B LEHTp no ceptudmkauuy asnalCM ®rYT MocHUUTA nmven
O4YeHb CepbesHblii 63-ex NeTHUIA onbiT paboTel). Ho He Tonbko 3T
hakTopbl MOBNMANM Ha BbIGOP aBWALMOHHLIX BracTen. Korga peyb
MOeT o cepTuukaumm npoaykumu, BCerga BO3HMKAEeT BOMPOC O
fAosepun notpebutenenn k cucteme ceptUcMKauyMn. ITO XOPOLLO
M3BECTHO CTpaHam C pasBUTbLIMW CUCTEMAMU U TPa-AULUSIMU CepTH-
ukaumy, a TaKke OTEYECTBEHHBIM YYacCTHVKaM MEXAyHapO4HOro
pblHKa. [JeficTBUTENbHO, B COOTBETCTBUM C POCCUICKMM 3akoHoOaT-
€rnbCTBOM CepTudmKaLiMen OOHOro 1 TOro Xe BUAa NpoayKLMU MoryT
3aHMMAaTbCA pasnuyHble LEeHTpbl. Ho HeoTbemnembiM MpaBoM
noTpebuTens npodyKLUmMK, a 3HauuT NoTpebuTens npoLecca cepTudu-
KaLym 3Ton NpoayKumu, SBNsieTcs NpaBo AOBepPsiTb aBTOPUTETY TOrO
UV UHOTO LigHTpa no cepTudmkaumn. Y otaena asnallCM aBTopuTeT B
oTpacnu 6bin NOUCTUHE OrPOMEH.

C 2000 no 2007 r. LieHtp Bo3rnaensn A.C. Monnetees (poTo 6).
OtBevast 3agayam HOBOTO BpPEMEHW, AEATENbHOCTb LieHTpa 6bina
HarpasrieHa Ha oKa3aHue Hay4HO-TEXHUYECKUX YCIyr aBUaLUOHHbIM
BNacTaMm, NpeanpuUsaTUAM rpaXaaHCKoW aBuaLyn U NPpOMbILLNEHHOCTH
Kak Mo TpafguLUMOHHON TeMaTuKe OoTAena, Tak U Mo peLLeHuo 3agad,
BbI3BaHHbIX MepecTpovkon oTtpacnu. B nepuog 1997- 1998 . B
otpacnu BHegpsnack Cuctema cepTudpmMkaumMy Ha BO3OYLUHOM
TpaHcnopTe. Mepen otgenom 6bina noctaeneHa 3agada paspaboTku
MUHMMarnbHbIX TpeboBaHWI rocyaapcTsa k opraH13aumnsm, NpeTeHay-
HOLLUM 3aHMMaTbLCS a3pornopTOBON AesSTENbHOCTHIO MO aBUaTOMNMNBO-
obecneyeHnto. OgHUM U3 TMaBHbIX PE3ynbLTaToB MPOBEAEHHbIX
uccrieqosaHuii ssBunack paspabotka TpeGoBaHU K opraHusaumsmM
aBumartonnmeoobecneveHns n nabopaTopusim KOHTPOMs KavecTsa
aBnal CM rpaxpgaHckoil aBuaLuy, peanu3oBaHHbIM B DefeparbHbix
aBmauMoHHbIX npasunax (PAIM) «Ceptudmkauus asporopTos.
Mpouenypbi» (PAM-98), «CepTuchukaLmMoHHbIe Tpe6oBaHNs K OpraHm-
3auuamM aemaronnusoobecnedeHusi» (PAIM-89), «CepTudukaLmioH-
Hble TpeBoBaHWS K OpraHW3auusiM, OCYLLECTBISIOWMM KOHTPOIb
Ka4yecTBa aBMaLMOHHbLIX TOMMMB, Macer, CMasok U creumnanbHbIX
XKNOKO-CTEeN, 3anpasnsembix B BO3dyluHble cyda» (DAM-126). Ons
VCMOMHEHNUS yKa3aHHbIX JOKYMEHTOB LIEHTPY MOPYYEHO NMpoBedeHue
OCHOBHbIX 3TaroB CepTUMUKaLMN: 3KCMepTU3bl [okasaTeslbHoM
AOKYMEHTaUun 3aaBUTENS, NMPOBEPKU AESTENbHOCTY 3asiBUTENS Ha
MecTax, MOATOTOBKM 3aKIMHOYEHNs Mo pe3yrnbrataMm cepTudukaumm, a
TaKKe OCYLLECTBIIEHNE EXXErOAHON NHCTNEKLIMOHHOM NPOBEPKM KaXXaom
CepTUMOULNPOBaAHHON OpraHusauuy aBuaTonnuesoobecrnedeHnss Ha
npeamet obecrneyeHrss HOpMaTUBOB KaYecTBa Y YNCTOTbI aBUATOMIU-
Ba Ha BCEX aTanax TeXHOMormyeckoro npoiecca. Peanusaums atux
TpeboBaHuin, NOATBEPXAEHHAs B NMpoLecce cepTUdMKaLWiA, Croco-
6cTBOBaNa CyLLECTBEHHOMY YIyYLLEHWIO KaYECTBEHHbIX NoKasaTenen
MpoLIECCOB aBMaTonnMeoobecneyeHms.

Pasymeetcs, LIC aBnalCM 3aHumarncs v 3aHMMaeTcs He
TonbKo cepTudukaumen. 3aday, CTOSALMX Mepen HUM Kak nepeq
Hay4Ho-/ccrenoBaresibCkiM noapasfaeneHneM UHCTUTYTa, HUKTO He
cHuman.  HanpasneHuit paboTbl y LieHTpa MHOXeCTBO. OCHOBHbIE 13
HUX:

- OpraHusauus v nposefeHne NCCrefoBaHnii, UCTIbITAaHUA HOBbIX 1
MOANMDULMPO-BaHHbIX aBnal CM 1 crieupknakocTen;

- paspaboTka v BHEOpPEHUE COBPEMEHHbIX TEXHOMOIMI NMOATOTOBKM
N NpuMeHeHns Ha aBnatexHuke asmal CM 1 cnewpkmuakocTen;

- uccriegosaHus asnalCM  aBapuinHON 1 OTKa3aBLUel aBuaTexHu-
Ki, apbuUTpaK-Hble UCCrefoBaHus;

- paspabotka TexHuyeckux TpeboBaHui k 0GOPYLOBaHUIO aBUATOM-
nuBoobecneyeHns, opraHu3aLms v NpoBeAeHNe ero UCTbITaHWA 1
cepTudmKaLmm;

- paspaboTka HOPMaTMBHO-TEXHUYECKON [AOKYMEHTauuu mno
BOMpOCaMm MOAroTOBKN U NpumeHeHnst aBnal CM, gesTensHocTy
TOMNNMBO3anpaBo4HbIX KOMMIEKCOB 1 nabopatopuii FTCM;

- CTaxupoBka nepcoHana nabopatopuii u cryx6 TCM aBuanpen-
NPUSTUIA;

- TapMOHM3aLMs POCCUNCKUX WU MEeXAYHapPOAHbIX HOPMAaTUBHbIX
[I0KYMEHTOB B 06racTu aBnaTonnmBooGecrneyeHus.

"apMoHmM3aLmen poccuinckux 1 MexayHapoaHbIX HOpMaTUBOB
LIC aBnal CM 3aHu1mMaeTcsi co BTOpoii nonosuHbl 90-x rogos. A Hayarno
OTHOLLEHW ¢ MexayHapodHoi accouualmeli aKCrnyaTaHToB BO3-
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HUTErMbHbIX KMOKOCTEN, METOAOB KOHTPOMsS MUKPOGUOMOrMyeckoro
3arpsAsHeHns aBuaTonnvBa, a Tawkke pa3paboTka MeToauKu
1ccrnenoBaHnn aBnaTonnmBa Nocsie KOHTakTa ¢ aHTUKOPPO3UOH-
HbIMW FTAaKOKPACOYHBIMM MOKPLITUSIMU;

- COBEepLUEHCTBOBaHWE roCyAapCTBEHHOW, OTPACneBOW U MEXOT-
pacnesoi HopMa-TUBHO-NpPaBoBol 6asbl B 06nactu asual CM;

- paspaboTka opraHv3aLMOHHO-MPABOBLIX OCHOB TOMMMBO3anpa-
BOYHBIX KOMMMNEKCOB a3ponopToB (pa3paboTka TpeGoBaHWi K
HOBBIM TOMMMBO3aNpPaBOYHbIM KOMMIEKCcaM, C y4ETOM Mepcrek-
TUB pasBuTVSA aBManepeBo30K W MCMOoMb3yemMoro napka Bo3ayLi-
HbIX CyO0B);

- paspabotka mporpamMbl MOLEPHU3ALMU TOMNBO3ANPaBOYHbIX
KOMMIIEKCOB;

- paspaboTka TexHU4Yecknx TpeboBaHnit K IPUMEHEHMIO, UCTIbITAHU-
AM U BHeOpe-HUI0 HOBOW Ha3eMHOW aBMALMOHHON TEXHUKM
aBuaronnMeoobecneyeHus;

[OCY/IAPCTBEHHOMY HAYHHO-/CCTIENOBATENILCKO!

a
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- MeXOyHapoaHOe COTPYAHMYECTBO, yyacTue B paboTe MexayHa-
POAHbIX OpraHM3aLIMin  accoLmauni.

YuutbiBasi, 4TO 3apybexHble aBYaKOMMaHUN U OTEYECTBEH-
Hble aBMaKkoMMnaHuM, aKcnyaTupyroLime nHocTpaHHele BC, opueHTu-
pytoTcs Ha 3apybexHble TpeboBaHus (B MepBYto oMepeb Ha PEKOMEH-
naumn NATA, a Takke BegyLLMX MAPOBbIX KOMMaHWIA), 04HOM 13 3aaau
ABMAETCA MpoBefdeHVe paboT Mo rapmMoHM3aLuy HaLMOHarbHbIX U
MexayHapogHbix TpebosaHuii. B yacTHocTu, y4acTve B pa3paboTke
[mobanbHoro craHgapta WMATA no nmpuemy, XpaHeHuio, KOHTPOro
Ka4ecTBa, ¥ MPUMEHEHVI0 aBUaTomnvBa B aspornopTax.
311 paboTbl LieHTp nnaHnpyeT npoBoAUTL Kak CAMOCTOATESNbHO, Tak 1
COBMECT-HO C NPeAnpuATUAMU MPOMbILLNEHHOCTU U rpaxxaaHCKoM
aBmauumn.

CoBpemeHHasi Hay4Ho-1UccrnenoBaTenbckasi 6asa U BbICOKOK-
BanMULMPOBaHHBIN LUTAT COTPYAHMKOB NO3BONAOT LleHTpy peluats
3afaun, CTosLMe nepes rpaxkaaHckor aBuaumen.

103340, r. MockBa, K-340, asponiop Lilepemerheso, FocHUA T

{ VIOCTOBEPAET, 5470 OPTAH M0 CEPTUOUKALIMN UEHTPA CEPTUOUKALIAK ABUALIMOHHBIX Y TOPKOYE-CMA3OHHbIX
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YpsaBuH C.I.

avpekTop LUICTCM TocHUNTA

KonsieB E.A.
npodpeccop MI'TY TA

BbICOKOTEMIMEPATYPHBIE OTIIOXERHWA (BTO)

PEAKTUBHbIX TOTJIUB:
HETATVUBHOCTb, BIMAKOWWE ®AKTOPbI, CITOCOBbI BOPbbbI

poLiecc 0caakoobpa3oBaHUsi B peakTVBHbIX TOMMMBaX OKasbl-
BaeT HeraTMBHOE BMUsIHNE Ha HaJEXHOCTb paboThl aBUALMOH-
HbIX rasoTyp6uHHbIX aeuratenen (FTH). BTO B TonnuBHOW

cucteme I'T[ npyBOaNUT K:

- NpexaeBpeMeHHOMY 3aCOPEHNI0 (OUMBTPOB;

- 3aefaHuvio 30MOTHUKOB B Hacocax-perynsropax, 4to Beder K
«3aBUCaHNIO» 06OPOTOB, MOBBILEHNIO BPEMEHM MPUEMUCTOCTH,
MoMMay UI CaMOBBIKITIOUEHWIO ABUrATENS;

- YXyOLUEeHWHo pacrbifia Tonnuea opcyHKamu, COnpoBOXAaeMoro
KopobneHveM 1 MporapoM xapoBbIx TPyO.

WccnepnoBaHue npoLeccoB ocagkoobpa3oBaHus YrneBoAopo-

HbIX TOMMWB BbISIBUIIM OCHOBHYIO 3aKOHOMEPHOCTb: obpasoBaHve

0CafKoB TMPOVCXOAUT BCMEACTBME MOBbLILLUEHUS TemnepaTtypbl KX

Harpesa (1, 2). [Ina kawgoro TonnvBa CyllecTByeT Temneparypa

MakcMmarnbHOro ocagkoobpas3oBaHust:

OnsT-2-135°C; ana TC-1-150°C; anaT-1-160°C, ansi T-6- 180°C.

Temnepatypa BNusieT He TONbKO Ha KONMYECTBO 0CaAKOB, HO 1
Ha ux gucnepcHeii coctas (2). C yBenuyeHvem Temnepartypbl TONnmsa
pasmepbl YacTuL, ocagka B HeM yBenu4yuBaroTcs. Tak npu Temnepary-
pe 120°C B TonnmBax TC-1, T-1 oTCyTCTBYIOT YacTuLbl pa3Mepom
6onee 50 mkm. Mpu noBbieHny Temnepatypsbl Ao 150°C HabnogaeT-
ca obpasoBaHue 4YacTuy pasmepom 50...120 mkm. M3-3a manbix
3a30pOB B 30M0THUKOBBIX NMapax TOMNMBOPErynupyoLLer annapartypbi
(Tabn.1) BO3HWKAKOT pasnuyHble aBapuitHble CUTyaLun, OTMEYEeHHbIe
BbILLIE.

Tabrmua 1. 3a3opbl B 30MOTHIUKOBBIX Mapax.

NoNe anemeHTsl TPA 3a30pbl, MKM
1 [poccenbHbii KpaH-BTyrKa 8...12
2 30M0THUK KnanaHa 79
NMOCTOSIHHOTO Nnepenaga - BTyrnka
3 PacnpegenuTenbHbIv KnanaH-BTyrka 10...14
4 LLTtok rugpo3amegnurens - mydpra 6...8
5 MnyHxep - runs3a 1522
6 30noTHUKK knanaHa cbpoca - BTyrka 5...8
AP
280 /[} KepocuH TC-1
2 ;
§ 240 3 -
= o s | 1-8cpede 8o3dyxanpu 150 C;
RS i
S 2 - 8 cpede azoma npu 150°C;
= 160
2 3 - no0 dasnerHuem cobcmeeHHbIX
g 120 napos npu 200°C;
8
o 80 .
3] | o I
% b
1 * 3 |
et 2 3 4 5 &6 7 8 9ty

[MpodomkumensHOCMb UCNbIMAHUA

MoBbILLIEHME TEMMEPATYPLI TOMMNBA BbI3bIBAET YBENNYEHNE B
cocTaBe 0CaflkoB OpPraHWYeckyX CMOMUCTLIX COeAVMHEHWUN, a Takke
yrnepoaa, cepbl 1 asoTta.

TepmookucnuTenbHas CTabunbHOCTb PEeaKTUBHLIX TOMMUB
CHUXAETCS B MPUCYTCTBUM CMOMUCTBIX U CEPHUCTbLIX COSAUHEHUI 1,
0COBEHHO, MPY HANMUYMN MePKanTaHoB.

Krito4eByto porib B OKACIIEHWU YITEBOAOPOAOB UIPaeT KUCHO-
pofd, MPUCYTCTBME KOTOPOrO B TOMMMBE U HAATOMMMBHOM MpOCTpa-
HCTBE CNocoBCTBYET UHTEHCUUKALIMM 06pa3oBaHNs 0caakos (puc.1)

Psio, KOHCTPYKLMOHHbBIX MaTeprarnoB OKa3blBalOTCS KaTanuaa-
Topamu (Pb, Cu, Sn, Cr, Al, Fe) n iHrnbutopamu (Nb, Zn, Ni, W, Mg, Mo)
OKUCMEHUS peakTVBHbIX Tornue (PT).

Borblioe BHYMaHWE B HACTOsILLEe BPeMS yAernseTcs nosbl-
LeHWI0 TepMocTabunbHOCTM PT ¢ MOMOLLIBIO FMOPOOYNCTKM, KOTOpas
CNYXXUT ONS yAaneHusi CEPHUCTbIX COEANHEHWUI, NPOOYKTOB OKMCIe-
HVIS1 M CMOTT.

MoBbllleHno TepmocTabunbHocT PT crnoco6eTByloT
pasnuyHble Npyucagku: ammdaTnieckie aMmHbl, CONonMMephbl 3rnpos
METaKpPUIIOBOM KUCTOThI 1 Ap. [py BBEAEHWE VX B TOMNMBO B KONNYEC-
TBe 00 0,1 % TepmocTabunsHOCTb yBenuumsaeTces fo 200°C (puc.2).
CKOpOCTb MPOKaYKy TOMMMBA UrPaeT CyLLECTBEHHYIO POsb B TOMNMMBO-
nofaye v oxnaxaeHuu arperatos [T/, OHa NPUBOAMUT K UBMEHEHWSM B
CTPYKTYpE MOrpaHW4HOro cros, a, criegosatenibHo. K nameHeHuo
CKOPOCTU 0caaKkoobpa3oBaHus Ha (unbTpax U rperolmx CTeHKax
kaHanos (Hanpumep, TMP).

dakTop BpPEMEHU B Mpoliecce ocagkoobpas3oBaHus urpaeT
o4yeHb GorblUyto porib, 0COGEHHO B HayarnbHoi ctaguu paboTbl (1).
30ech Ke HyXHO OTMETUTb M (hakTop UMKMMYHOCTM paboTbl [T/
(LMKIIOM HYXXHO CYMTaTh 3anyck — OCTaHOB u3genusi aaxe 6es yyera
BpeMeHy paboTsl). Yem GonbLue LMKINoB, TeM 6onbLue ocagka.

Takum 06pa3oM MOXHO OTMETUTbL, YTO ocafkoobpasoBaHue
(9,.) B aBvaLmoHHoM 'L 3aBUCKT OT MHOTOUYMUCIEHHbIX (DaKTOPOB:

9oc=f (Tcr; Trs Prs wrs Mcr; Ilp ; Ko,; Ky, 5 X; N)
roe Ter — Temnepartypa cteHkn; Ty — Temreparypa TOnnuBa;

P; - paenedvie TOMMMBA; wy - CKOPOCTb Npokayku; Mer - MaTtepuan
cTeHku; IIp - npucagku;Kgp, - HacCbILEHHOCTb KUCIOPOAOM;

Ky, - HacbllEHHOCTb WHEPTHbIM rasom (asoTom); X — duauko-
XUMUYECKME CBOVCTBA TONMUBa; N —4u1cro Lukros pabotel [T/,
0, L
35 D - CMOAIUCMAs 4acme 0caoka;
. L
s 30}
2 - - meepoas 4acme 0Caoka;
E 25 F
= 20 1- 6e3 npucadku;
2 15 2- 2,8 dumpem 6ymurkpe3orn;
£ 3-0Y416;
2 10 4 - perun - n - amuHoperon
&
S 3
0

Puc 1. BrivsiHvie ra3oBoil cpepbi
Ha 3ab1BKy TOMNMBHOrO huUnbTpa ocaskamu Tonnuea TC-1

Puc. 2. BnusiHue npucafiok Ha 06pa3oBaHue oTnoxeHwit B Tonnmee TC-1
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Paccmotpum cnocobbl NpefoTBpalleHus, YMEHbLUEHWS W
YO2INEHUs BbICOKOTEMMEPaTypHbIX OTMOXEHWA C AeTanen U y3nos
rTao.

K cyLLiecTByOLIM TEXHONOMMYECKUM METOAAM CHUKEHUS J,,
MOXHO OTHECTHU:
- YNydlEeHne TEeXHOMOrMu Morny4YeHus TOMMMB C MPUMEHEHUEM
TVAPOKPEKUHTa;
- ynydlleHne TeXHOMNormm o4ncTkm Tonnme Ha HIM3, ruapooyncTky;
- pobaBky aHTHOCaOKkoo6pasyoLLMX MPUCanok;
- npeaBapuTenbHY MUKPOMUIETPALNIO.
K cyLecTByOLWMM KOHCTPYKTOPCKUM METOAAM CHUDKEHUS 6,
MOXHO OTHECTH:
- BblbOp MaTepuana CTeHku;
- CO3[aHue NonupoBaHHOW MOBEPXHOCTH.
K nepcnekTVBHbIM KOHCTPYKTOPCKUM METOAam Mo yMeHblue-
HUO ©0C MOXXHO OTHECTU:
- obecneyeHne pacyeTHOro HeOBXOAMMOrO OXMaXaeHNUs CTEHKU 40
Temneparypbl Hxke 100°C;
- WCMONb30BaHWe 3MeKTPOU30MUpPYHLLErO
MOKPbITVSA CTEHOK KAHaIOoB.
CylecTBytoLLUME IKCMIyaTaLMOHHbIE METOAbI MO CHUKEHWHO
B0C 0XBaTbIBAOT:
- YMEHbLLEHNEe KOHTaKTa TOMMMB C OKPY»KatoLL M BO3L4YXOM (nnasa-
toLLMe KpbIlv Ha pesepsyapax cknagos [CM);
- obecneyeHne NpPodyBKY HArpeThIX U3AENUA TOMMUBHON CUCTEMBI
nocne ocraHosa ' T;
- obecneyeHne MUHUMANBLHOTO JaBMNEHMs NMPY 3arycke U OCTaHOBE
IREIL:
- obecneyeHne Bornee BLICOKON CTENEHW DUnLTPaLIMM TOMMUB Npu
akcnnyaraummn 'O,
MepcnekTUBHbLIMU AKCMTyaTaLMOHHBIMI METOAAMM CriedyeT cYnTaTh:
- ydarneHue Kucrnopopga us TonmmuBHbIX CUCTEM;
- 3arnosfiHeHWe HagTOMNMMBHOIO MPOCTPAHCTBA WHEPTHbIM ra3om
(asotom).

(kepamuyeckoro)

CnucoK nutepaTypbl:

VHhOpMaLUOHHB I CHOPHUK

Crniepyet OTMETUTb, YTO BCE BbILLENEPEUNCIIEHHbIE METOAbI 1
cnocobbl Mo cHwxeHuto BTO moryT ocywiectBnsitbcsi 6e3 CHATUS
ABuratens c camorerta.

CyuecTBytoLume MmeToabl yaaneHus BTO BkntoyatoT:

- (pM3nKo-MexaHyeckuii Metog (OUNCTKa PYYHbIM UHCTPYMEHTOM;
NeckocTpyrHas obpaboTka; O4YMcTKa KOCTOYKOBOW KPOLLIKOW,
[OVICKOBbLIMY MPOBOIOYHBIMMU LLIETKaMK);

- dusuko-xummyeckme wmetodel (ymaneHue BTO nocpeacTtsom
LLIeNIOYHBIX COEAUHEHWI, TMOBEPXHOCTHO-aKTUBHbBIX BELLECTB,
CUHTETUYECKUX MOIOLLIMX CPEACTB);

- XWMMKO-TEPMUYECKME METOAb! (XMMUYECKOe paspyLUeHne Harpe-
TbiM peakTMBoM, BbbkuraHume BTO, obbemHo-TemnepaTypHoe
N3MEHEHME).

®U3NKO-XMMUYECKME METOAbI MOTYT NMPOBOAUTLCS BO BPeMS
npocunakTnyeckux paboT npu nepuoanyeckoM TeXHUYECKOM obery-
xuBaHun. OcTanbHble NPOBOASITCS TOMBKO Ha PEMOHTHbIX 3aBOAaX.

K nepcnektMBHbIM MeTOAaM YyAaneHus OTNOXEHWA Wnm
CHWXEHWS UX HEraTUBHOTO BO3AEVCTBUS MOXHO OTHECTHU:

- MpUMEHeHVe B TOMMUBHOW anmnapaType CMEHHbIX 3MIEMEHTOB 1
aetanen (unbTpoB, OPCYHOK, 30MOTHUKOBO-pacrnpeaenu-
TEemNbHbIX YCTPOWCTB), KOTOPblE MOMMU Bbl 3aMeHSITbCS aBTOMaTh-
Yecku, rnoryaBToMaTU4eckn (B nonete) Unu Bpy4Hyto (Ha 3emne
npu TO);

- ncnomnb3oBaHWe YNbTPa3ByKOBOro BO30YyxaeHus konebaHui
30/OTHUKOBbIX-pacnpegenuTeribHbIX YCTPOWCTB ANs NpeaoTspa-
LLIeHMS UX 3aefaHns Ha BpEMEHHbIX MHTepBarnax norera, cooTse-
TCTBYIOLLMX UX paboyemy ananasoHy.

OTO OTHOCUTCA K 30MOTHMKOBBLIM Mapam KranaHoB nepernycka
BO3AyXa, YMpaBreHus nepeknagkon monaTok HanpasnstoLlwero
annapara, NoCTOSIHCTBa nepenaaa AaBneHns, ynpaBneHnst peBepcom
nap.

YacToTa 1 MOLLHOCTb YNbTPasByKOBOTO BO3AENCTBUSA, HEOOX0-
AVMble ANS CTparMBaHUsi 30M0THMKA U 3aBUCSILLME OT CUJbl TPEHUS,
MaCCOBbIX W TFEOMETPUYECKMX XapaKTEPUCTUK 30IIOTHUKOBLIX nap,
MoryT 6bITb OnpeaeneHbl Mo METOAMKE, U3NOXEeHHON B paboTe (3).

1. [Oy6oBkuH H.®., MananuyeBa B.I. n ap. @usuko-xumuyeckue
U 3KcrlyamayuoHHble ceolicmea peakmusHbIX MOoriius.
Mocksa : Xumus, 1985. cTp. 240.

2. Anosckun I1.C., UBaHoB B.®., Fanumos ®.M. u gp.
KokcoomroxeHusi 8 agualyUOHHbIX U pakemHbIx 0guzamersix.
KasaHb : Abak, 1999. cTp. 284.

3. KonsieB E.A., YpsaBuH C.I. Paspabomka memoda
obecrieyeHuUs1 Ha0eXXHOCMU 30/TOMHUKO8bIX rap
monusopeaynupyrowet annapamyps! ['TH. Mocksa : Hay4HbI
BecTHUK MI'TY A Ne143, 2009 r
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FAME - [MPAMAA YTPO3A BE3OMNACHOCTW MOJIETOB

pyOoHO TOYHO cKas3aTb, KOrAa B aBWaLMOHHOM coobliecTse

Poccuu 3arosopunu o FAME. [ocToBepHo u3BecTHa ny6rnuvka-

ums B XypHane «Asuarnobyc» ot aekabps 2008 roga, KOTopbliii
pacckasan o npobnemax B EBpone. M aTo o4eHb cepbesHble npobre-
Mbl, KOTOPble O4eHb CePbE3HO YrpoXatoT 6e30MacHOCTM NoneTos, 6o
FAME — 6uogusenbHoe TOMMMBO — OKa3blBAET KpaHe HeraTuBHOE
BO3leNiCTBME Ha paboTy TOMMMBHBIX CUCTEM BO3AYLUHbLIX CYAOB.
Moxoxe, Ha cerogHsi MoYTM BCA ceTb aBuaTonnuBoobecneveHus
EBponbl yxe 3apaxeHa FAME. U gns IATA (mexgyHapopHom acco-
unauum asmatpaHcnopta) FAME — aTo HeyTuxatoLas rorioBHas 6onb.
Ho Beab poccuiickue Bo3aylUHbIe CyAa aKTWBHO NeETatoT 3a pybex.
CnepoBaTernbHO, BO3MOXHO — «3apaXKeHuWe» U Hallux CamMosieToB U
BepronetoB. Kpome TOro, M Hawa MNPOMbILLNIEHHOCTb FOTOBUTCS
npounssogute FAME. 3T0 3HauuT, YTO U poccuiickas rpaxzaaHckas
aByaLIMs CKOPO COMPUKOCHETCS C 3Tov npobnemor.

ABTOpbI CTaTbN CTaBAT CBOEW Liefbio MO3HAKOMUTb YnuTaTenem
C MpoLIecCOM Mnoucka 3a pybexom nyTei paspelleHuss KOHMIMKTa
mexay FAME v rpaxgaHckon aBnaLumen.

Ho cHavana o Tom, 4To Takoe FAME 1 noyemy oH HeratuBHo
BNNSieT Ha 6e3onacHOCTL MOMEeToB.

HedTe -  WCTOYHWMK 3Hepruu, noTpebnsiemMort MUPOBbLIM
HacerneHnem B obbeme, Oornbllem, 4eMm Yyronb, MPUPOAHbLIA ras,
AOepHasi SHeprus, rMopo3Heprusl, 3SHeprus u3 BO30OHOBMSEMbIX
MCTOYHMKOB. B HaluM gHM ycnelHo pasBmnBatloTCA TEXHOMOrUM Cxura-
HUA yrms, Topda, rasa. ATOMHas 3Heprus npu 4o6pOCOBECTHOM
noaxoAe 9KOMorMyHa 1 AaeT «4YUCTOE» 3NEeKTPUYECTBO U TEMMoBYyHO
sHepruio. [MaBHaa npobrnema ceivac He B HeXBaTKe 3HEpruy Kak
TakoBOW, @ B HexBaTKe KOMMaKTHOW 3Hepruu, ToW, kotopas Gyaer
[BuraTb TpPaHCMOPTHbIE cpefcTBa. B HacTosilee BpeMs a1a KOMMak-
THaa 3Heprus nomyvaeTcs nyTem nepepaboTku HedTn. OgHako
3anacbl HepTn He 6eckoHe4HbI. B aToOI CBA3U MMpoBas Hayka Hanpas-
NAET CBOM YCUMUSI Ha MOUCK anbTepHaTUMBHbIX HEMTU U, B MEPBYIO
o4yepedb, BO30OHOBMAEMbIX NCTOYHUKOB 3HEeprun. Ha cerogHsHui
[leHb [MaBHbli BO30OHOBMSEMbIA WCTOMHWMK 3HEpruM Ha Haluewn
nnaHeTe — 6uomacca pacteHuin. OTctofa 3a TONMBOM, NOyYaeMbim
13 Buomacchl pacTeHuid, 3aKpenunocb HaseaHue GUoTonnmeo. XoTs
3TO Ha3BaHWe He BrionHe To4Hoe. Booble B 06nacTu aHepreTukmn Ha
OCHOBe nepepaboTku GuomMacchl TEPMUHOMOrUS elle He yCTaHOBU-
nacb, OHa BecCbMa pa3sMmbiTa, YCIOBHa W [axe MNpoTUMBOpeYMBa.
Moatomy B fanbHelillem B pa3roBope o 6uotonnvee Mbl 6yaem ocobo
oroBapuBaTb MPUMEHSIEMbIE TEPMUHbI, OPUEHTUPYSICL NMpenMyLLec-
TBEHHO Ha EBPOMNENCKY0 TEPMUHOMOIMNIO B CUMY NUAUPYIOLLUX NO3W-
uui EBpornbl B 3TOM 06nacTu.

Booble vcTopus npumeHeHus GuoTonnuea B ABUraTensx
BHYTPEHHEr0 CropaHunsi HaCHUTBLIBAET CTOJILKO XKE NET, CKOMbKO U caMu
OBuUraTenu BHyTpeHHero cropaHus. Hanpumep, B 1897 rogy HemeLKui
nxeHep Pygonbd Ousens cospan ABuratenb, HasBaHHbLIN Briocre-
ACTBUM ero umeHeM. [lepBbii obpasel, AM3enbHOro ABuratens
paboTtan Ha pacTuTenbHoM Macne. Ho 3To TonnmBo GbINo CANLLIKOM
BA3KVM, TSXKEMbIM, C BbICOKOW CKITOHHOCTbLIO K Harapoobpa3oBaHuio.
MoaTomy npakTuyecku cpasy OHO ObiNo 3aMeHeHO Ha boree Kavec-
TBEHHOe, JOCTYMNHOE 1 [ieLlieBoe Tonnmeo 13 HedTu. O BuoTonnuee Ha
Bpems 3abbinv 1 He BCnoMuHanu go HedTaHoro kpuanca 70-x rofos.
Ho korga Bepyluye SKOHOMMKM MUpa CTOMKHYNUCb C npobrnemamu
UCTOLLEHNST HEdTSIHbIX MECTOPOXAEHWUN, YCTOMYMBBIM TPEHAOM K
POCTY LieH Ha HedTb, 3arpsi3HEHNEM OKpY>KatoLLel cpeabl, UBMEHEHU-
eM Kknumata, TO BHOBb BCMOMHUIM O GuoTonnuee. B HacTosliee
BpemMs byayLiee BUANTCS 3a «3eNeHbIMUY NMPOAYKTaMm1 U TEXHOOrUs-
MU, KOTOPbIe CMOCOGHbI KapAWHamNbLHO YIyYLLINTL 9KOMOFMI0 Y Ka4eCTBO
XU3HW 3@ CYET CHWXKEHWUS 3arpsiBHEHHOCTW MPUPOAHOWA cpedbl U
CYLLECTBEHHO YAELIEeBUTb SHEPrOHOCWUTENMW, BCH BbITEKAOLLYIO
oTctofa Lieno4ky Npou3BoACTBa U NPOM3BOANMbIE TOBapPbI.

Yto noHumaetcs nog GuotonnuBom? B HacTosiwee Bpemsi nof
6rotonnMBoM MNOHMMaeTcsl TBepaoe, XWAKOoe Wnu rasoobpasHoe
TOMMUBO, NnonyyaemMoe 13 Griomacchl XMMUYECKUM Unn Gronornyec-

K1MM crnocobom.

Mbl roBopunv BbiLLie 0 HEKOTOPOM NPOTUBOPEYNI B ONpeaerne-
HUM GroTtonnuea. Heckonbko 3aberas Brnepep, CKaxem, YTO Mpwu
NMPOM3BOACTBE HEKOTOPbIX BUAOB G1OTONMMBA XMMUYECKUM COCOBOM
B psiie CIyYaeB MCMoNb3yeTCst METaHOI, KOTOPbIN SBMNSETCA CUMNbHEN-
UMM S0M M caM SBMsieTcs NpodykToM Hedbrenepepabortku. To ecTb
Takoe TOMMMBO HE MOXET CYMTaTbCS MOMHOCTLIO MOSyYEeHHbIM U3
BO306HOBMSAEMbIX UCTOYHUKOB U, CTano bbiTb, 6e3ynpeyHo aKomnoru-
yecku ymctbiM. Mbl He Bygem paccmaTpuBaTb Bce MHOroobpasne
61OTONMMB, TaK Kak B HacTosLLee Bpems BbipabaTbiBaeTCsl B MPOMbILL-
NeHHbIX MaclTabax 1 noTpebnsaeTcsa Ha pbiHKe TOMbKO ABa ero BMaa:
BuoataHorn 1 buoansens.

BroaTtaHon npeacraenset cobor aTUMOBbLIN CMPT, Nosyyae-
MbIl1 yTeM BpOXXEHUsI pacTUTENBHON Macchl. Bbixon GuoataHona tem
bonblue, Yyem Gonblue pacTeHUst codepxaT caxapa W kpaxmana.
Mo3aToMy cambiMy MPOAYKTUBHBIMU PACTEHUAMM SBMSAIOTCS CaxapHbI
TPOCTHUK U KyKypy3a. BuosTtaHon wcrnonb3yetcsi kak fgobaBka K
6eH3nHy 1 fanee He ByfeT paccmaTpuBaTbCs B HaLLen cTaTbe.
MpUMeHNTENBHO K aBMaLMmn BaXKHO paccMoTpeTb buoamsens. MNepso-
HavanbHo 6uoan3enem HasbiBany cMecb MUHEPanbHOMO AU3ENbHOMo
TOMNMBA C ParcoBbIM (M TOMbKO pPancoBbiM) MacroMm. Takue cMecu
roToBunu B cootHoeHun 5-30% pancosoro macna v 95-70% muHe-
panbHOro TonnvBa. 3ateM cTanu MpPOBOAUTL  3KCMEPUMEHTHI C
COEBbIM, KYKYpy3HbIM, ManbMOBbIM ¥ Apyrumu Macnamu. OpHako
NPOAYKT Monyyancsi HekayeCcTBEHHbI B MEpBYyl ovepedb B CUny
CBOEN HecTaburbHOCTW: Nocne onpeaereHHoro nepuoga BPeMEeHU
NMPOVCXOAMIIO PacCroeHne CMeCc Ha Macno U An3ernbHOe TOMMUBO,
YTO SIBMAINOCH MPUYMHON HecTabunbHo paboTsl asuratens. [Noatomy
cTosina npobriema Takon MOATOTOBKM (TpaHcdopmauum) macna,
4yTOObl OHO 0Ka3arocb MOXOXMM MO CBOWM (PU3NKO-XUMUYECKNM
CBOWCTBaM Ha MUHeparnbHoe AU3enbHOe TOMMMBO U MPUrOAHbIM A
NMPUMEHEHNST B KadyecTBe TOPHYEero B [BUraTtensx BHYTPEHHEro
CropaHusi Kak B YACTOM BUAE, Tak U B CMECU C MUHEparbHbIM TOM-
BOM.

[ns ganbHenLWwero noHMmaHus Bosgdenctaus buogmsens Ha
aBWaLMOHHY0 TEXHUKY 1 aBUaLMOHHOE peakT1BHOE TONMBO Heobxo-
OMMO NpoaHanua3vpoBaTb COCTaB MCXOOHOTO CbIpbs U TEXHOMOIUI0
nony4exus Guoausens. VIcxonHeIM CbipbeM ABNSAIOTCA PACTUTESbHbLIE
macna. PacTuTenbHble Macna — 3T0 XXUOKUE XMPbl PaCTUTENBHOIO
NPOUCXOXAEHUS. [lpyroe Has3BaHWe XVUPOB — TpUrnuuepuabl (Mnu
TpUauMnrmuuepuHel). Tpurnuuepun npeacraenser cobolt ocToB
rMVLEepYHa, K KOTOPOMY NMPUKPENIeHbl paavKarbl XUPHbIX KUCIOT.
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muuepunH C3H5(0OH)3 — npocTenunn npeactaBuTerlb TPEXaTOMHbIX
cnupToB. XKupHble (anndaTnieckne) KUCNoTbl — 3TO MHOTOYUCIIEHHas
rpynna UCKIYNTENbHO HEPa3BETBMNEHHbIX OAHOCOCTaBHbIX KapboHO-
BbIX KUCIIOT C OTKPbITOW Lenblo. Ha3BaHme KMCMOT MCTOPUYECKM
OCHOBaHO Ha ObOHapyXeHun Mx B nNpupodHbix xwupax. R1, R2, R3 —
papukanbl (MHOrga pas3fMYHbIX) XWUPHbIX KUCMOT.
B pactutenbHbix Macrnax cemsiH BcTpeyaercs 6onee 400 cTpykTyp
YKUPHBIX KUCOT, XOTS LUMPOKO pacnpocTpaHeHbl Tonbko 12. Beicokoe
NMPOLEHTHOE COAEpPXKaHUe PefKuX XKMPHBLIX KUCIOT HabniogaeTcs B
ceMeHax onpefeneHHbIX pacTeHuin. B yacTHocTu, parncosoe macro
COLEpPXMT B CBOEM COCTaBe pafuKkarnbl CNeayoLmnX XUPHbIX KACTOT
(Tabn.1).
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Kucnota CopepxaHue
HasBanue Tun ®opmyna , % macc
ManbMuHTOBas | HackileHHas Cq6H320, | 4,8
CreapuHoBasi |HachblleHHas CqgH360-5 | 1,7
OneuHosas MoHoHeHachbIweHHas | CigH3,0, | 43,7

¢ 1 oBOMHOW CBA3LIO
JlnHoneBas MonunenachkieHHas | CqgH3,0, | 20,9

C 2 BOVIHBIMU CBA3AMU
JNlnHoneHoBas |[lMonuHeHackIlLeHHasn C1gH300, | 8,5

C 3 ABONHBIMM CBA3SMM
O1ko3eHoBasi | MoHOHeHachILLeHHas CooH350, | 4,8

C4 [1BOVHBIMU CBA3AMU
ApykoBasi MoHoHneHachIleHHas | CooHgpO, | 15,4

C 1 4BOMHOW CBSA3bIO

Tabnuua 1

To ecTb Tpurnuuepuabl NpecTaBnstoT COBOM  MOMHbIE
CroXHble 3ch1pbl Kak NPOAYKT B3aUMOAECTBMS crvpTa (rmuuepuHa) n
XKUPHbIX KUCroT. PacTtutenbHble macna Ha 95-97% cocTosT 3 TpUrAn-
Lepupos. OcTaBLuasicss YacTb NPUXOAUTCS Ha BOCKM, docdatuabl
XWPHBIE KNCIOTbI, NMUNOXPOMbI, TOKOGEPOIibl, BUTAMUHLI U Apyrie
BellecTsa, coobLjawwme macnam OKpacKy, BKyC W 3anax.
Kak ysxe roBopunoch Bbilue, pacTUTeNbHbIE MACia UMEKT CRMLLKOM
GonbLLy0 BSA3KOCTb, KOTOpas NpensaTcTByeT UX MPSIMOMY MCTOMNb30Ba-
HUIO B KayecTse Au3eribHoro Tonnmea. MoaToMy HyXHO yMeHbLIUTb
BA3KOCTb pacTutenbsHoro Macra. BAskocTb 1 MIOTHOCTb pacTUTenbHO-
My macny npuaaeT oCToB rmuLepuHa B COCTaBe MOEKYI TPUIMLIEPU-
A0B. Ecriv B Monekyre TpUrmuLepuaa ocToB rnLepuHa 3aMecTuTb Ha
Gonee nerkuii 0CTOB 3TaHoNa UMW METAHOMA, TO Oynet nony4yeH meHee
BSI3KUA 1 MEHee MMOTHbIN 3(PMp, COOTBETCTBEHHO STUMOBLINA MMM
METMOBLIN . [MosTyYeHHbIe NPOAYKTHI BMOMHE NPUrOAHLI AM1S MPSMOro
1Cnonb3oBaHus B ka4ecTse 61oAN3ens Unv G1OKOMMOHEHTa Buoaun3e-
ns. Peakuuio o6meHa rmuuepuHa B coctase XMPOB Ha OCTOBLI METUNA
Wnu aTuna HasblBaroT nepeatepudmrkaLlmeit (Mnu TpaHcaTepudmuKaLm-
en). B crnyyae peakumm ¢ METUMOBLIM CMUPTOM ypaBHEHWUE XUMUYEC-
KO peakuuu GyaeT BbIrmsaaeTb crnenyroLmm obpasom :
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IKHP MeTaHOJI TIMUEPHH  METHIO0BbIE 3GHpPbI

To ecTb CNOoXHbIN 3pUp rMnLEPUHA (Tpurnuuepwun) + metaHon

= CIOXHbIe 3(PUpbI MeTaHomMa + rMULEepPUH.
Becb npouecc coctonT 13 Heckonbkux NocreaoBaTenbHbLIX peakLuil.
HekoTopble peakummn siBnisitotcst 06paTMMbIMKM (MOMyT MpoTekatb B
obpatHom HanpaBneHun). Peakumusi nepestepudmkaLmm UoeT ouyeHs
MELNeHHO 1 npoTekaeT MuWb B NPUCYTCTBUM KaTanusaTtopa. B
NPOMBILLINEHHbIX MacluTabax B kKa4ecTBe KaTanusatopa UCnonb3ayioT-
Cs rmapokenabl WwenoyHbix metannos (NaOH, KOH). O6pasosaHue
a¢1pa kak Npu peakLyn sTepudmKaLm, Tak 1 Npu peakLmm nepeate-
prdrKaLMM HUKOTAA He UAET 10 KOHLIA, Kak 6bl 4OMNTo OHa HU CoBepLLa-
nack. [1ybuHa nepeatepudukaLmm Npyu GraronpUATHLIX YCIOBUSIX
Aocturaet 95 — 96%. Peakums nepeatepudmkaumm ¢ npuMeHeHnem
CMVPTOB Ha3blBAETCS arnkoronmsom. C yBerMyeHneM MoreKyisipHoi
Maccbhl cnupTa ankoronui 3samegnisercs. BennuuHa B 95 — 96%
BbIX0Aa 3hMpa OTHOCWUTCS K CIy4al WUCMOMb30BaHUSI METUMOBOMO
cnupTta. Mpu “cnonb30BaHUM 3TUMOBOIO CrvpTa FMy6uHa ankoronuaa
COOTBETCTBYeT NMpuMepHo 35%. B aToli cBA3W, HECMOTPS Ha TO YTO
STUMOBbLIM CMUPT ropasfo 6ofee 3KOMOrMYeH, YeM METUIIOBbIN,
VMEHHO METUMOBLIN CMMPT HaxoauT Gonbluee npumeHeHue. WU
3apy6exHble cTaHAapThl Ha GYOAM3eNb PaCMpPOCTPAHSIKOTCS UMEHHO
Ha MeTunoBble aupbI.

Takum obpasom, B HacTosILLee Bpems Ans MpoV3BOACTBa
610AN3ens UCMOMb3YITCS CREAyHLLME KOMIOHEHTbI:
- pacTuTenbHble Macna,

- MeTaHon,
- uwenoun (NaOH, KOH).

Ons noBbllweHnst BbIXoda CNOXHOrO admpa HeoBXoaumo
YBEINUYMBATL KOHLIEHTPaLMIO OAHOTO U3 NCXOAHbIX BELLECTB U (Unn)
yAansTe U3 cdepbl peakumm obpasoBaBsLunecs BellecTsa. MNocnenHee
OCYLLIECTBUTb TEXHOMOMMYECKY HECKOMBKO 3aTPYyAHUTENBHO. Mo3aToMy
ANA MonyYeHnst MEeTUNoBOro adupa K AEBSITM MacCOBbIM YacTsaMm
pactuTeneHoro mMacna (1000 kr) go6aBnsitoT ofHY MaccoByH 4YacTb
meTaHona (111 kr) B npucyTcTBUM HeborbLuoro konuyecTsa (12 kr)
LLIEeNoYHOro kartanusaropa. MIHrpeaneHTsl nepemeLmBaioT B peakTo-
pax npu Temnepatype 50 — 80°C # HopmanbHOM aTtMOCHEpHOM
AaBneHuu. 13 ykazaHHOro KonnyecTsa rnomny4yaeTcs npumepHo 970 kr
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(1135 nuTpoB) MeTtunosoro acupa u 153 kr rnuuepuHa. MomMuMo
METUIMOBOro adMpa M MMULEpUHa nocrie 3aBeplueHusl peakuuy B
peakTope 6yayT npucyTCTBOBATL CriefyioLLmMe BELLECTRA:

1. [laneko He Bcera B MPOW3BOACTBE MCMOMb3YeTCs pachUHNPOBAH-
HO€e pacTuTenbHoe Macro. B GomnblIMHCTBE CryyaeB B HEM MpuUCy-
TCTBYIOT MEXaHWUYECKME MPYMECH, KOTOPbIE OKa3bIBAKOTCH B FOTOBOM
METWUIIOBOM 3Mpe, a TakKe caMu SIBMSIOTCA y4acTHUKaMu WIu
kaTanmaaropamu Mo6oYHbIX XMMUYECKUX PeaKLIii.

2. TMpu usroToBneHn GUOAM3ENst METUMOBLIA CMPT NOJAETCsl B
peakTop B M3GBITOYHOM KONUYECTBe, YTO MPUBOAUT K TOMY, YTO B
TOTOBOM MPOAYKTE COAEPXKMTCH HEKOTOPOe KOMMYECTBO CBOBGOAHOMO
mMeTaHorna.

3. YacTb pacTuTenbHbIX XMPOB B peakTope BCTYMaeT BO B3aWMoze-
ViCTBME CO LenoYbio (KaTanusaTopoM), TO eCTb NPOUCXOANT Kraccu-
yeckasi HeobBpaTumas peakuWsi OMbINEHWUS — FMAPOMM3A CIOXKHbIX
9(PMPOB KMPHBIX KUCTOT CO Luerodamu. B pesyrbtaTe peakumu
06pasyioTcsa cony LLENOoYHbIX METArMOB (Mblfa) ¥ CIUPTHI.
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WTak, npoykTamu TEXHOMOrM4YECKOro NpoLIecca NMPou3Bo-

ACTBa METUIOBbLIX 3(PMPOB PaCTUTENLHOIO Macna SBMASOTCS :

- MeTunoBble 3cupbl,

- cBODOAHLIN MMULEPUH,

- MEXaHU4eckue npumecw,

- Mbina,

- OCTaTKv pacTUTENbLHOro Macna,

- OCTaTKv Katanu3atopos (LLeno4u),

- BO3MOXHO MPUCYTCTBUE BOMbI.

B npouecce nponssoacTea nocne noaaun KOMMOHEHTOB XUMUYECKOIA
peakLMn B peakTop CMeCb HEKOTOpOe BpeMsi MepemMellvBaeTCcs, a
3aTeMm oTcTamBaeTcsd. B pesynbrate mocregyrollero otctauBaHus
CMeCb paccranBaeTcs. B BepxHem crioe octaeTcsi METUMOBbIA achup.
3aTem ugeT crioil, copepxalMii MHOro Mbina. Ha agHe octaertcs
rnUepyH. MULEpUH 1 MbinbHbI crioii 3aTem oTaensoTcs. MpuroTos-
NeHHbIN METUMOBBLI 3hUP UMeeT LBeT Meda, MMULEpPUH TEMHEE U
MMeeT LIBET BMIIOTb A0 KOPUYHEBOro. MonyyYeHHbIN ruLepuH nmeet
Temneparypy 3aTsepaeBaHus npubnuanTtensHo 38°C.

Mo 3aBeplueHUM peakuuu criegyer MPOLECC OYUCTKUA METUMOBOMO
aupa oT NOGOYHbIX MPOAYKTOB. [POLECC OYMCTKU CROMHBIA W
TpeByeT 60oMbLuNX BpeMeHHbIX 3aTpat. OuncTKa OT FnLepUHa U Mbil,
KaK yxxe roBOpunochb Bbillle, OCYLIECTBMSIETCA B MEPBYK o4Yepenb
nyTem oTcTanBaHusi. Ho ocaxageHue rnuLepyHa NpoMCXoamT Hepas-
HoMmepHo. Kakas-To ero 4acTb OCTaeTcsi B METUNIOBOM admpe Jaxe
cnycta 5-6 yacos. [MoatoMy B psine TEXHOMOMMYECKVX MPOLIECCOB
O4MCTKM OTCTavBaHWe NPOAOIHKAETCS [0 CEMY CYTOK.

3atem cniegyeT hunsTpaLus METUMNOBOTo admpa.

Beren sa  dumnsTpauven NpovsBoanMTCS  HEOOHOKPaTHAs
NpoMbIBKa roTOBOrO ToMnuBa BogoW. VHoroa B OOHOM M3 3TanoB
NMPOMBIBKM  TMPUMEHSAETCA MOAKUCNMBaHWE BOAbl AMs  yAaneHus
OCTaTKOB LLenoyu (katanusaropa).

3aTem Npon3BOANTCS CyLLKa FOTOBOTO TOMMMBA BbIBETPUBAHN-
€M 1y copbeHToM.

Tem He MeHee, B rOTOBOM TOMMVBE OCTAKTCS BPEAHbIE MpUMe-
CU, MPUCYTCTBUE KOTOPbIX HOPMUPYETCS 3apyBbexxHbIMU CTaHAapTaMU:
- BoAa— He bonee 700 Mr/kr
- MeTtaHon — He bonee 0,3% macc.

- cB0obOAHbIN MuLepuH — He 6onee 0,02% macc.

- 0bwwmit rmuuepuH — He Gonee 0,25% macc.

- Tpumuuepuabl — He 6onee 0,2% macc.

- avrnuuepnabl — He 6onee 0,2% macc.

- MoHomuuepuabl — He 6onee 0,2% macc.

Takum oBpasom, NpoLecc NPOU3BOACTBA METUNOBOro achupa — 3To
CINOXHbIN NPOLIECC U C TOYKM 3PEHIST OPraHNYEeCKOro CUHTE3a, U C TOYKM
3peHUs TeXHOIorMmn obecneveHnsi NPUeMIEMoro Ka4yecTBa BbLIXOAHOMO
npoaykta. TeM He MeHee, VHTEPHET «3aBarieH» MpeanoXeHUs MU o
npofaxe «MVHWU3aBOA0BY MO NPON3BOACTBY METUMOBLIX 3MPOB TUMa
«3aBog y Bac B rapaxe (Ha y4acTke, B capae...)». Bo MHOMX 13 3Tux
MPEATIOKEHUI O4UCTKY METUMOBOTO 3h1pa OT NOBOYHBIX MPOAYKTOB
npeanaraeTcs nNpou3BoAMTb MO YNPOLLEHHON cxeme: punbTpoBaHu-
eM, cenapauvien Unn LeHTpUdyrMpoBaHneM. A KayecTBO rOTOBOMO
aupa npeanaraeTcst ornpefenATb «Npexae Bcero, Ha fMas u ¢
MOMOLLbI  NTaKMYCOBOW Bymaxkuy». B mpuHuune, ans nonydveHus
6uoansens MoryT GbiTb UCMONb30BaHb! MOBbLIE BUALI PACTUTENbHBIX
macer. PasHble CTpaHbl C y4ETOM KIIMMaTUYECKIX 30H U arpapHbIX
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ViTax, npoayKTaMu TEXHOMOTMYECKOoro npoLecca nponsBo-
OCT22 METMNOBbLIX 3(UPOB PaCTUTENBHOIO Macrna SBSTCS :
- METUNOoBbIE 3(PUPHI,
- c30000HbIV MULEPWH,
- MEexaHuyeckue npumecw,
= Mbina,
- OCTaTtku pacTUTenbHOro Macna,
- OCTaTKu KaTanvs3aTopoB (Luenoyu),
- BO3MOXHO MPUCYTCTBUE BOAbI.
B npoLecce nNpou3BoAcTBa Nocrne nogayv KOMMNOHEHTOB XMMUYECKON
peakuuu B peakTop CMEeCb HEKOTOPOE BPeEMS NMepemMelunBaeTcs, a
3aTeM OTcTauBaeTcs. B pesynbrate nocregytollero oTcTansBaHus

CcMech paccriavBaetcs. B BepxHeMm crioe ocTaeTcs MeTUoBbIi aup.
3aTtem MOET Croi, comepxalmii MHoro Mbina. Ha gHe ocTaetcs
rIuLepuH. MMULEepKH 1 MbINbHbI crioi 3aTem otaensioTes. MNpurotos-
NEHHbIN METUINOBLIN 3UP MMEET LBET Meaa, MMULEPUH TEMHEE 1
MMEeEeT LBET BMIIOTb [0 KOPUYHEBOrO. [MonyyYeHHbIV MuLepuH nMeet
TemrepaTypy 3aTBepaeBaHus npubnusntensHo 38°C.

Mo 3aBeplUeHUV peakuun criedyeT MPoLEecC OYUCTKM METUIOBOMO
aupa OT NOBGOYHLIX MPOAYKTOB. [MPOLECC OYMCTKA CROXKHBIA W
TpebyeT GorbLUMX BpeMeHHbIX 3aTpat. OuncTka OT rmuuepvHa 1 Mbir,
Kak y»e roBOpWrnocCb Bbllle, OCYLUECTBIIAETCA B MepByld o4epedb
nyTem oTctamBaHus. Ho ocaxaeHue rnmuepuHa nponcxoanT Hepas-

pynna
thakTopoB

[octonHcTea

1.Mpoun3BoacTBo 6roaM3ens NO3BOMNSET BBECTU B
060pOT HENCMONMb3yeMble CeMNbCKOXO3NCTBEHHbIE
3eMInu, co3aaTh HOBble pabodve mecTa B CernbCKOM
X0351CTBe.

2.9 deKT 9KOHOMUYECKOTO MYMbLTUNIKaTOPa:
pasBUTUE CEMbCKOXO3ANCTBEHHON 1 CMEXHOWN OTpac-
nen.

3.PacluvpeHune TonnMBHbIX PECYPCOB: MOBbILLEHNE
SHEepPreTMYeckon N aKoHOMUYeCKon 6e3onacHoCTM 3a
CYET YIy4LLEHHOTO NpoLecca ropeHns BCreacTeme
NpUCYTCTBUA B adhupax pacTutenbHbix macen 10-12%

dKoHOMUYeCKMe (haKTOPbI

MacCOoBbIX K/Cropoaa.

4 MeHbLUas 3aBUCMMOCTb OT LieH advpax pacTUTENbHbIX Macern Ha
HedTenpoayKThbl.

5.Huskas cebectoMmocTb MPOM3BOACTBa BCNEACTBME OTHOCUTENBHO
NMPOCTOW TEXHOJOTMM NMPOU3BOACTBA U HU3KNUX 3Heprosarpar.
6.2KMbIX, mony4aemblil B NpoLecce Npou3BOACTBa PaCcTUTENbHOro
macna, UCrosib3yeTcs B ka4ecTBe KOpMa Ars CKoTa, YTO Mo3BonseT
Boree NMoTHO yTUIM3MpoBaTb Briomaccy pacTeHUM.

7.Mo6GoYHBINA NPOAYKT MPOM3BOACTBA 3MPOB PACTUTENBHbLIX
macen — rMuUepuH, KOTopbIii BOCTpe6oBaH BO MHOMMX OTpacnsax
HapOOHOro X03ANCTBA.

1.071cTyTCTBME B 3hMpax pacTUTENbHbLIX Macern
KaHLepOreHHbIX BELLECTB, @ UMEHHO MOMNULMKITMYECKUX
apomaTu4ecKuX yrrneBoAopOaOB.

2.9humpbl pacTuTenbHbIX Macen nogsepraeTcs npakTu-
Yecku MoriHoMy GuonornyeckoMmy pacnagy: B Noyse
U1 B BOAE MUKPOOPraHuambl 3a 28 aHel nepepaba-
ThiBalOT 99% 3UPOB pacTUTENbHbIX Macer, YTo
NMO3BOIISET FOBOPUTL O MUHMManv3aLuunm 3arpasHeHns
BOJOEMOB.

3.9hu1pbl pacTUTenbHbIX Macen He COOepPXUT cepbl, a,
crefoBaTernbHo, BbIOPOCHI HE CoAepXaT OKCUA0B
cepbl.

Jkonorunyeckne hakTopbl

4.CokpalueHvie Bbibpocos CO2. Npu cropaHuy achmMpoB pacTUTENb-
HbIX Macern BbIENseTCsl TaKoe e KONMMYeCTBO YITEeKMCIIoro rasa,
KoTopoe 6bIno notpebneHo 13 atmocepbl pacTeHneM, ABMALUM-
CSl UICXOAHBIM ChlpbeM AJ151 NPOV3BOACTBA Macna 3a BeCb Nepriof
ero xwsHu. [puratenu, paboTarlLme Ha cMeceBoM buoanseribHoM
Tonnuee, BoibpacbiBatoT CO2 Ha 10-30% MeHbLue.

5.CHuxeHue BbibpocoB CO, CH, Teepabix Yactuy, Ha 43-56% 3a
CYET YMyuyLLEHHOro NpoLiecca ropeHns BCreacTeme npucyTCTBUSA B
acpmpax pacTuTenbHbix Macen 10-12% maccoBbix Kucnopoaa.

1.Bbicokasi Temrniepartypa BocnnameHeHus. Touka
BOCnnameHeHus 6uoausens npesbiwaeT 1200C, yTo
No3BOISET Ha3BaTb OUOAN3ENb OTHOCUTENBHO
6e30nacHbIM BELLECTBOM.

2.Xopolune cMa3o4Hble XapakTePUCTUKN 3CHMPOB
pacTuTenbHbIX Macen (MuHepanbHoe An3enbHoe
TOMMMBO MPU YCTPAHEHUN U3 HETO CEPHUCTBIX
coenuHEeHUI TEPSIET CBOW CMa30yHble CMIOCOBHOCTY).
3. Bonee BbICOKOE LIETAHOBOE YUCIIO.

4 Xopoluve MotoLLe CBONCTBA.

5.01cyTCTBYET HEOOXOAMMOCTL MOAEPHU3NPOBATL
asuraterib.

TexHuyeckne hakTopbl

1.HekTopble cBoMCTBa a¢hMpOB pacTUTeribHbIX Macer 3aBUCAT OT
BYA UCXOOHOTO Chipbsl (pPacTeHust).

2.KauecTBO a(hMpOB pacTUTENbHbBIX Macen 3aB1UCUT OT CTEMNEHM
MOArOTOBKM PacTUTENbHOrO Macna 1 OT TOYHOCTU BblAepXKUBaHUS
TEXHOMOIMYECKOro NpoLecca NPou3BoACTBa.

3.0THOCUTENBHAs MPOCTOTa TEXHOMOMMN NPOM3BOACTBA NMPUBOANT K
LLUIMPOKOMY PacnpoCTPaHEHMIO NOMYKYyCTapHbIX YyCTaHOBOK, HE
obecrneymBaoLLMX XapakTEPUCTMKM, 3adaHHbIe B cTaHAapTax Ha
3upbl pacTUTENbHbLIX Macer.

4.Tpu npon3BoACTBe Groan3ens CMeLLIeHne HedTAHOro AN3erbHOro
TOMMMBa C 3hMpamy pacTUTENbHbIX Maces BO3SMOXHO He TOMbKO Ha
cTagyu NPou3BOACTBA, HO U Ha cTaguy obpalleHus. CvelleHne
TOMMVB B NPOLIECCE peanuaauuy unm npy NnpuMeHeHn HocuT
cryYainHbli XapakTep 1 MOXET Cepbe3HO yXyaLlaTb SKCryaTaLlyoH-
Hble XapaKkTepucTuku Tonnve. Hanbornee yAa3Bmmbl TOMMMBa C
npucagkamu, 3pPeKTMBHOCTb KOTOPbIX CYLLECTBEHHO 3aBMCUT OT
cocTaBa 6a3oBoro Tonnvea. B ausensHoe TonnMeo BBOAATCSA
[OEenpeccopHble, MPOTUBON3HOCHbIE, LIETaHOMOBLILIALLNE 1 Apyrie
npucagkv. CoOBMECTUMOCTb TaKuxX AU3ENbHbIX TOMMUB APYr C APYroM
npakTUyeckn He nsyveHa. W, Tem bonee, He nsyveHa COBMECTU-
MOCTb TaKkvX TOMMMB C 3chupamy pacTUTENbHbLIX Macer

5.BbICOKME MOIOLLIE CBOMNCTBA BbI3bIBAIOT 3arps3HeHve buoanserns B
MpOoLiecce ero TPaHCMOPTUPOBKM, NEpPeKaYKu, XpaHEHNA B CBSA3N C
TEM, YTO OH CMbIBAET 3arpsi3HEHUS C BHYTPEHHEW MOBEPXHOCTU
pe3epByapoB 1 TpyOONpoBOAOB.

6.HekoTopoe yBenuyeHve BbIGPOCOB 030HOOOPA3YHOLLIMX KOMIOHEH-
TOB (apoMaTnyeckux yrieBoAoposoB, onedrHoB 1 anbaeruaos).
MoaTomy aBuratenu, paboTatllye Ha Groauaene, AoIKHbI BbiTb
obopyaoBaHbl kKaTanMTU4eckumy HerlTpanusaTopamu.
7.TennoTBOpHasi CNocoBHOCTL 3hUPOB pacTUTENbHbLIX Macer
cocTaBnseT npumepHo 88% OT TENSIOTBOPHOW CMOCOBHOCTH HEMTS-
HOro AusernbHoro Tonnuea. OLHOBPEMEHHO MIOTHOCTL 3UPOB
pacTUTENbHbLIX Macen HECKOSbKO BblLLE, YEM Y HETAHOIO AN3erlb-
Horo Tonnuea. CymMmmupys 3TV iBa rnokasatesis, pacxod Guoamsens
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HomeHknaTypa TOBapHbIX Mapok 3MPOB XMPHbLIX KWACIOT
HEYKIMOHHO paclumpsieTcs. MHorve cTpaHbl (B NepBylo ouvepefb
eBporneickie) yxe paspaboTanu HauuoHalbHble CTaHAapTbl Ha
BuoamaensbHoe TONMMBO:

- Tepmahusi- DIN V 51606 (1997, FAME):

- Asctpus - ON C 1191 (1997, FAME);

- leeunss- SS 155436 (1996, FAME);

- ®paHuusa - Journal Official (1997, VOME);
- Wranua-  UNI 10635 (1997, VOME);

- Yexus - CSN 656507 (1998, RME);

- CWA- ASTM D 6751 (2001, FAMAE).

WHepopmayuioHHsIli CE0PHUK m 2010J

C 2003 roga gevcteyet EBponevickun ctaHgapt EN 14214:
2003 «ABTOMOOWMbHLIE TOMMuBa. MeTunoBble 3VPbl KUPHBIX
kucnot (FAME) ans amsenbHbIX ABurateneil. TpeboBaHns n MeTodbl
NCTbITaHU».
lMpenmyLLecTBa U HEQOCTaTKN  METUIOBbLIX 3PMPOB XMPHBIX KUCTOT
Kak Tonnvea npefcTaBneHsl B Tabnuue 2.

Tabnuua 2.

HepoctaTtku

8.0OCHOBHbIE eBponeickne U3rotToBuUTeni aBToMobunei B HacTos-
Liilee BpeMsi NMOKPbIBAIOT rapaHTuneil MallnHbl, UCMosb3ytoLLime
6roansens. OgHaKo HEKOTOPbIE NMPOU3BOAUTENMN HAaCcTauBatoT Ha
MOKPLITUM rapaHTUen Tonbko 6uoausenst Tuna RME (pancosoro
METUNOBOro admpa), KOTOPbIN yKkasaH B eBponeckoM buoauserns-
HOM CTaHfapTe, U He MOKPbIBAOT rapaHTUen ABUratenu, ucnosbayto-
wmne SME (coeBblit MeTUNOBLIN 3hup), ncrnorb3yembiii B CLLUA 1 He
yKa3aHHbI B eBponeinckom 6rmoanaensHoM ctangapTe.

1.bonbluasi 3aBMCUMOCTb OT LiEH Ha NPOoAyKTbl MUTaHUS.
CpaBHUTENBLHO BbICOKasi CTOMMOCTbL: ctommocTs RME B 2009
rogy 6bina B ABa pasa Bbllle, YeM CTOMMOCTb HeTAHOIO
OM3ENbHOro ToMnuBea.

2.INop Npon3BOACTBO Chipbs AN BroaM3enst oTvy>KaarTCs
Gonbluve 3emMerbHble nnoLwann.

3.[lo6aBreHune B 61oam3erib KOMNOHEHTOB, MPUFOAHBIX A4S
CHWXEHUs1 TEMMepaTypbl 3aMep3aHuns, 3HAYUTENBHO YBEMNUYU-
BaeT cebecToumMocTb TOMnmBa.

YMeHblUeHne 3MUCCUN BPEeHbIX BeLLecTB B 0TpaboTaBLLUMX rasax
ro3BonsieT ncnonb3oBaTth Guoansens B ABuUraTensix npu nx pabote B
3KOMOrMYecku ya3BrUMbIX MecTax ( ropoaax, 30Hax OTAblxa, kapbep-
HbIX pa3paboTkax).

1.MpakTuyecku He nccnegoBaHbl XMMUYECKNE CBOMCTBA
oTpaboTaBLUMX ra3oB 3hMpoB pacTuTenbHbIX macern. Het
[aHHbIX O KaHLEPOreHHbIX Y MyTareHHbIX CBOMCTBAX MomyyYeH-
HbIX BELLECTB, YTO OCOOEHHO BaXKHO A1 CENbCKOXO3ANCTBEH-
HOW TEXHUKM, Tak Kak Bbibpockl ByoyT ocegatb Ha nonsx, rae
BblpaLLMBaOTCS NPOAYKThI.

2.Ha 6onblunx 3eMernbHbIX MMoLaaax Hepeako UCMOoMb3yoT
MOBbILLEHHbIE A03bl CPEACTB 3aLLMTLI PACTEHUI. ITO NPUBO-
OUT K Bruoperpagaumm rpyHTOB Y CHUXKEHUIO KaYecTBa MoYyB.

[OIKeH BbITb Ha 6-8% Gorblie, YeM pacxod HeTSHOrO AU3ENbHOrO
Tonnuea. OgHako [0 5%-Hon JobaBku 3VPOB PACTUTENMBHbIX
macen B HepTsIHOe AM3enbHOe TOMMMBO NEpPeperynupoBKX ABurate-
s He Tpebyetcs.

8.MNpu ncnonb3oBaHUM GUoAN3ENS MOLLHOCTb AN3ENBLHOMO ABUraTens
CHmwkaeTcst Ha 5-8%.

9.MNoBbILLEHHAs BA3KOCTb W BbICOKasi TEMNepartypa 3acTbiBaHWs
3hMpoB pacTuTerbHbIX Macer. B xonogHoe Bpems roga Heobxoau-
MO nogorpesatb 6uoamaens, UayLWA U3 TonnveHoro 6aka B ABura-
Tenb UNK orpaHnyMBaTh NPUMeHeHNe 3UMPOB pacTUTESNbHBIX Macen
20%- mMu. YxygLieHve 3anycka ABuraternen npu temneparype Huke
80C.

10.Bbicokast CKMOHHOCTb 9P1POB PacTUTENbHLIX Maces K pasnoxe-
Huto: Broan3ens He PEKOMEHIYETCS XpaHUTb Goriee Tpex MecsiLieB.
KaTanusatopom npoLiecca pasnoxeHuns achvpoB pacTUTENbHbIX
mMacern sIBIsieTCA Hanuyue B TONMMBE KUCOPOAA, BOAb!, MPUMeCcei,
MOBbILLEHHOV TeMmepaTypbl. MpogykTamu pasnoxeHus sensoTcs: 1)
MypaBbWHas K1croTa, 2) yKCycHas kucnota, 3) Apyrue opraHu4ec-
Kne kucnothl, 4) Boga, 5) meTtaHon, 6) NpoayKTbl MonMMepu3sanum,
obpasytoLLmecs npu B3aMMoaeinCTBUM KOMMOHEHTA C HEDTAHLIM
OM3enbHbIM TONNUBOM. McrbiTaHus nokasanu, YTo pasnoxeHve
3(PUPOB pacTUTErbHbIX Maces BO3MOXHO B Camoi cUcTeMe TOMmu-
BOMOAAYM TPAHCMOPTHOTO CPeacTaa.

11.MeTunoBble adhmpbl XKMPHBIX KUCIIOT — XUMUYECKU aKTVBHbIE
(arpeccuBHble) xuakocTv. OHM BbI3bIBAIOT BbIChbIXaHWe, 3aTBEPAEHNE
1 paspyLleH/e pe3aMHOTEXHUYECKUX n3nenuii. Mpu ero ncnonb3osa-
HWUK TOMnNMBHbIE Baku, TPyBonpoBoabl U ApYr1e aneMeHTbl KOHCTPYK-
L1 TOMAUBHOW CUCTEMbI JOMKHBI UMETH 3aLLUUTHBIE MOKPbITUS.
MeTunoBble admpbl arpeCCUBHbI 1 B OTHOLLIEHWUM AKOKPACOUHbIX
nokpbITUiA. MNonagaHue MeTUNOBOrO achvpa B MOTOPHOE Macro
MPYBOANT K €ro pasxmkeHuto. MoaToMy pekoMeHayeTcsi Npov3Bo-
ANTb CMeHy Macna B 2 pasa Yalle, Yem npu pabote gsuratens Ha
HeTHHOM AU3ENBHOM TOMMUBE.

12.MeTunoBble ah1pbl XXUPHBIX KUCMOT 06MafatoT GOMbLUON MMrpoc

KomuyHocTblo. Hapsgy ¢ Bogoi, yxe cogepalleiics B buoton-
fYBe NpY U3roTOBMEHUW, 0GBOAHEHHOE TOMMNMBO UMEET CKITOH-
HOCTb K Pa3BUTUIO MUKPOOPraHuamoB. lMpucyTcTBre CBOGOAHON
BOAb! B TONMMBE NPUBOAUT K NPeobpasoBaHuio METUMOBbIX
3hMPOB B XUPHbIE KUCMOThI, 06pa3oBaHmio nepekucein. Boga
OKasblBaeT KOPPO3MOHHOE BO3AENCTBUE Ha ANEMEHTbI TOMMMUB-
HOW CYCTEMbI, YBEMUYMNBAET 3MEKTPONPOBOAUMOCTb TOMNNBA,
CnocobCTBYET 3aCOPEHUI0 PUITBTPOB.

13.lNoBbILLEHHOE KOMMYECTBO YIMEPOAUCTBIX OTIOXEHWUI
METUMOBOro 3dupa Ha NMOBEPXHOCTU KaMepbl CropaHust 1
3aKOKCOBbIBaHWE COMMOBbLIX OTBEPCTUI pacnbiiuTenen hopcy-
Hok Yepe3 100-200 yacoe paboTbl Ha HeMm.

14.CB0oOOAHBIV rMULIEPUH, MOHO U AUTMMLEPVAbI BbI3bIBAIOT
KOPPO3MI0 LIBETHBLIX METaroB, 3aCopsoT uibTpbl (0COBEeHHO
ByMarkHbIe), comnra TONMMBHbIX POPCYHOK, CNOCOBCTBYIOT
obpa3oBaHuto ocagka Ha AeTansx U Ha NakoKpacoYHbIX MOKPbI-
TUSIX.

15.Mbina 3acopsitoT ouUnbTpbl, CNOCOOGCTBYOT 06pasoBaHuo
Harapa 1 CMor B kaMmepe CropaHus.

16.CB06OHbIV METAHON BbI3bIBAET KOPPO3UIO antoMUHUSA U
LUHKa, SBMSETCS NPUYNHOW HU3KOWM TEMMepaTypbl BCMbILLKA B
3aKpbLITOM cocyae.

17.CB06OAHbIE XUPHBIE KUCMOTLI 06Pa3ytoT AMEKTPONUT 1
YCKOPSIOT KOPPO3MIO LiHKa, 06pa3ytoT Conmn OpraHnyeckunx
KWUCHOT U ApYyrMe opraHnuyeckue coeguHeHus. 3T npoLiecchl
NMPUBOLASAT K 3aCOPEHUI0 (OUIBTPOB U BbI3bIBAIOT OTIIOKEHNE
0CajKoB Ha JeTansix.

18.MypaBbuHas 1 yKCycHas KUCIOTbl BbI3bIBAOT KOPPO3UIO
3MNEeMEHTOB TOMIIMBHOW CUCTEMBI.

19.MponyKkTel MONMMEPU3aLIMK Bbi3bIBAIOT OTIIOXKEHNE 0CaAKOB,
0Cc0BEeHHO B CMECEBBIX TOMMMBAX, Y MPUBOAAT K 3aCOPEHUSAM
punbTpoB. 20.Koppo3susi TonnMBHONM annapaTypbl U o6pa3oBa-
HVe 0cafKoB B TOMMUBHBIX Bakax Mpu NCNonb30BaHUN METUIO-
BbIX 3hpoB B 6uoamserie cabille 5%.
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M3 Tabnuubl 2 BUAHO, YTO [OBOAB!I B MOMb3y MPUMEHEHUs!
Buoamnsens nexar He B 06nacTy TEXHUYecKol LienecoobpasHocTy, a B
nepsyr ovepeb B 06n1acT 9KOHOMMKU 1 YacTUYHO B 06nacTu aKono-
MU (XOTS 3KoMornveckve npeuMyLLecTBa HOCAT YMO3PUTENbHbIN
XapakTep 1 MOMHOW OLeHKM 3KOMorMyHocTn bruogmaens He npoBoaw-
nock). B HacTosiLee BpemMsi B MUpe NPOUCXOAUT BbICTpoe yrnpoyeHve
nos3uuuit Groamsens, YTo B NePBYHO ovepenb 0ObACHSETCS cTpemIie-
HVIEM MOMUTUKOB NOAAEPXKaTb CENbCKOXO3ANCTBEHHOMO NMPOM3BOANTE-
ns. B 2005 rogy ctpaHamu EC npoussegeHo 3180 Tbicsiy TOHH Broau-
3ens. [ponsBoacTBEHHbIE MOLLHOCTU 3aBogoB EC no npousBoacTBy
6uoaunsens B 2008 rogy coctasnsnu 13800 Teicsay ToHH. B 2008 roay B
lepmaHun nog panc 6bino 3aHaTo 30% CernbCKOXO3SIMCTBEHHbIX
nrowagen.

MponssoacTtBo 6uoAM3enst NOCTOSHHO YBENUYMBAETCH.
CosokynHas ponsi EC n CLUA B rno6ansHom notpetneHun 6uoamsens
cocTasnset 6onee 95%. B ctpaHax EC npowussogutenu 6uotonnvea
nmetot Bonblune npedepeHumn. Okono NornoBUHbLI ypoxKasi parca B
EC nepepabaTtbiBaetcs Ha 61oansens.

Buropgnaens, nony4eHHbIN U3 pa3HbIX Macer, UMeeT oTnvyne B
repByto ovepedb Mo TennoTBOPHOM CNOCOBHOCTM 1 Mo TemnepaType
3acTbiBaHus. Hanpumep, macna v ampbl KOKOCOBOTO M NaribMOBOIO
Macern WMEIOT BbICOKYI TEMOTBOPHYIO CMOCOBHOCTb, OAHAKo W
Temneparypa 3acTblBaHUS Y HUX TOXE BbICOKas, YTO HanaraeT orpaHu-
YEHMA Ha VX UCMOMb30BaHNE B Ka4eCTBe FOPHYEro Ha BCE CE30Hbl,
Kpome netHero. PancoBbii achup ycTynaetr MM Mo TENNOTBOPHOMN
CMOCOBHOCTU, HO MMEET HU3KYI0 TEMMEPATYPy NNaBMEHUs U Ny4lle
nogxoaut anga crtpad CkanguHaBum, Kanagbl n Poccun. OpHako
pancoBbln 3pup nMeeT BOMbLUYI0 CKMOHHOCTb K aBTOOKUCIIEHMIO U
nonnMepusaLnm B MNOTHYHO Kay4yKonodo6bHy Maccy.

B HacTosiLee Bpemsi peanbHbIM OrpaHuyuTeNnieM Hapalymsa-
HUA JONM METWNoBOro admpa B AM3erbHOM TOMMVBE BbICTYMaeT
HE[oCTaTOYHO HW3Kas Temrnepartypa 3acTbiBaHus. B npuHumne,
MOXHO MCMOMb30BaTb aHTUMPU3bl, HO AOCTUraeMblii AEKT (MOoHU-
XeHue Temneparypbl 3acTblBaHUs Ha 3-5%) He3HauUTEnNeH, K TOMy Xe
MX BBE[iEHNE HEe [OIMKHO ANCKPeaUTUPOBaThL Camy MAEH 3KOMOTMYHO-
r0O «3€eMeHOoro» TOMMuBa, BbipalleHHOro Ha nore.

3 3TOrO0 KPATKOrO @aHanM3a CTaHOBUTCS SICHO, KaKOBbI OTpULIATENbHbIE

nocrniencteuss FAME B criyyae ero nonaganvs B 6aku BO3AYLUHbIX

CynoB:

1. FAME cnocobeH HapyLUWTb TONMUBOMNUTaHWe aBuaaBuUratenem ns-
3a 3abVBKV (hUNLTPOB, 3230pPOB, 30/T0THWUKOBLIX Map TONSIMBOPEry-
nvpytoLLen annapaTypbl ABuraTtenew, kaHanoB OPCYHOK MO
npuYnHaMm:

1.1 HaMM4Ksa B ero coctaBe Mblifl, CBOBOAHBIX MMLEpUHa, MOHO- U
OVUrMULEepUaOB;

1.2 obpasoBaHus NPOAYKTOB MOMUMEpU3aLmMM Npu B3aumMoLencTBmnm
FAME n kepocuHa (0coGeEHHO B MPUCYTCTBUM BOAbI, KOTOpasi, Kak
N3BECTHO, BCEeraa NpUCyTCTBYET B TOMMUBHbIX 6akax BO3OYLLUHbIX
cynoB);

1.3 0bpaszoBaHus KUPHLIMU KUCTIOTAMM COTeit U APYruX OpraHnYeckmx
coeVHEeHUN.

1.4 NOBbILLEHHON BSA3KOCTU U BBICOKOW TeMmnepaTypbl 3acTbiBaHUS
FAME.

2. FAME cnocobeH orpaHuyuTb pecypc asuanaBuratenen us-sa
MOBbILIEHHbIX YIIEPOANCTbIX OTNIOXEHWI Ha MOBEPXHOCTY Kamepbl
CcropaHust U pacnbinuMTeneil OopCcyHOK MO MPUYMHE BbICOKOW
CKIMOHHOCTM K HarapoobpasoBaHUio METUNOBLIX 3(PUPOB, MblTl.

3. FAME cnocobeH orpaHMunTb pecypc aBuapBurateneit U cammx
netatenbHbIX annapaToB M3-3a KOPPO3UOHHBLIX MOBPEXAEHWUN
arperartoB W KOHCTPYKLMIA BO3AYLUHbIX CYA0B MO NPUYMHE KOPPO3W-
OHHOWM aKTUBHOCTW >UPHbIX KUCMOT, CBOOOAHLIX MeTaHona u
rMLeprHa, MypaBbHOW 1 YKCYCHOWM KUCIOT (MPOaYKTOB pasnoxe-
HVA METUIMOBbIX 3COMPOB).

4. FAME cnocobeH orpaHn41Tb pecypc aBuafBuratenieil u camux
netaTerbHbIX annapaToB U3-3a paspyLUeHNs pE3UHOTEXHNYECKMX
13aenuii no npuymnHe arpeccusHoctv FAME B OTHOLLIEHWM PE3VH.

5. FAME cnocobeH okasaTb paspyluMTenbHOE BO3OENCTBME Ha
JIaKoKpaco4Hoe NMoKpbIT e TONMUBHBLIX 6akoB 1 arperatos TOMMMB-
HON CUCTEMbI MO MPUYMHE BbLICOKON arpeccUBHOCTU METUMOBbIX
3(hMpOB CO BCEMY BbITEKaOLMMU OTCOAa HEraTMBHLIMU Mocre-
OCTBUAMM.

6. FAME - HecTabunbHbIi MPOOYKT C BbICOKOW CKITOHHOCTbIO K
pasnoxeHuto. Cpok ero XpaHeHUsi orpaHU4eH TpeMsi Mecsiiamu.
Katannaatopom pasnoxeHust aBnsieTcs Bogda, NOCTOSIHHO MPUCY-
TCTBYOLLAs B 6akax BO3AYLUHbIX CyA0B. [pogyKkTaMu pasrnoxeHus
ABNAOTCS:

- OpraHu4ecKue KUCroThl;

- MeTaHor;

- MPOAYKTbl MOMMMEpMU3auMn OT B3aVMOAEWCTBUS METUIOBbIX
3MpPOB C KEPOCUMHOM.

MpoaykTbl nonumepuaauum obpasytoT MIOTHYH Kay4yKornonoo-
Hyt0 Maccy.
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7. FAME cnocobcTtByeT nnm siBnsieTcs NpudnHor Mmkpobuonoruyec-
KOro 3arpsis3HeHsi TOMJIMBHbIX CUCTEM BO3dyLUHbIX cyfoB. FAME
COOEPXKUT BOAY YK€ MPY U3rOTOBMEHUW, KDOME TOTO, METUIOBbIE
3adupbl 06MagaT BbICOKON MMrPOCKOMNUYHOCTBIO, YTO MOBbILIAET
06BOAHEHHOCTb TOMMUBHBLIX 6aKOB BO3AYLLUHBIX CyfoB. OBBOAHEH-
Hbin FAME nmeeT CKIoHHOCTb K PasBUTUI0 MUKPOOPIraHM3MOB.

8. FAME cnoco6ctByeT 06Opas3oBaHWO OTIIOXKEHUA Ha Aetansx
TONSIMBHOW CUCTEMBI M3-3a Hanmuuusi CBOBOAHbLIX [MULEepuHa,
YKUPHBIX KUCIIOT U MPUCYTCTBYUS NPOLYKTOB NONMMEPU3aLInN.

Mo-B1AMMOMY, COBEPLLEHHO HE UCCIefoBaHbl XapakTepucTu-
kv TepMmocTabunsHocT FAME. M noxoxe, 4To gae MEeTOAVKN OLEHKN
TepmocTabunbHoctn FAME ewe He BblpabortaHo. [locToBepHO
YCTaHOBMEHO TOMbKO TO, YTO MPW NEPETOHKE ParncoBOro Macsna B Liensix
nccnegoBaHvs ero TepmocTabunbHocTu npu Temnepatype 3150C
NPOVCXOAMT HeobpaTumasi XuMuyeckasi peakuusi, U B MpUeMHUKe
NMeperoHHOro annapara KOHAEHCUPYeTCs MoaBMKHasH sipKo-3erieHas
KUOKOCTb C XapaKTePHbIM PE3KUM HEMpUATHLIM 3arnaxoM, Mpu 3ToM
BbIAENSETCA 4KV AbIM, Pa3apakatoLLuii CrM3ncTyio 060MoyKy rnas un
HOCOrMOTKW. B neperoHHow konbe octaeTcs YepHbIi rycton cybcTpar.
CneKTPOCKOMMYEeCKUA aHanua Mosy4YeHHON 3eneHOon XWUOKOCTK
rokasarn, 4YTo 3TO MOMUHEHAaChILUEHHbIE OpraHU4YecKkue KMCroThl,
MMetoLLMe ConpsikeHHble ABOWHbIE CBA3M[4].

Tak 4TO [anbHenlve WCCNefoBaHUsl 3SKCyaTauMOHHbIX
xapaktepuctuk FAME MOrytT mpuMBecTVM K cambiM HEOXWOaHHbIM U
HerpenckasyemblM cloprpuaam.

Kakum >xe obpaszom TakoW Ofuo3HbI NpodykT, kak FAME,
nonagaetr B Gaku Bo3gylWHbIX cynoB? [a cambim npocTeiM! [Mpun
TpaHcrnopTupoBke FAME 1 HepTAHbIX TONNMB MCMOMb3YHOT OAHU U Te
e TpaHCNopTHble cpeacTBa (aBTOMOOUIbHbIE U XKEMNE3HOOA0POXHbIE
LICTEPHbI, TaHKepPbI) 1 TPyHOoNpoBoAb!.

B EBpone 1 AMepuke yxe U3gaHo 4oCTaTO4YHO MHOMO AUpeK-
TUBHBIX U pEKOMEHAATENbHbIX [0KYMeHTOB rno npobrneme FAME. Bot
HEeKOTOopble U3 HKX:

- bronnetenb JIG  (Joint Inspection Group — O6beanHeHHOW
MHcneKuMoHHow rpynmnbl) Ne 15 « TpaHcnopTupoBka 6uoamsens no
MynETUNPOAYKTOBLIM Tpy6onpoBogam» (Hosi6pb 2007 T.);

- BronneteHb JIG Ne 20 « Bo3MOXHOCTL B3aMMOLENCTBUS peaKTUB-
Horo Tonnuea c buogusenemy» (okTs6pb 2008 T.);

- bronnetexb JIG Ne 21 «OnacHoCTM OT B3auMOZENCTBUS aBuaLm-
OHHOrO KepocuHa ¢ buoamsenem» (Hosbpe 2008 T.);

- Joknag IATA no anerepHatuBHbiM TonnmeBam 3a 2008 rop
(nekabpb 2008r.);

- Cneuudmkaums ASTM D 7566 — 09 «CTtaHOapTHas crieumduka-
uMs Ons aBMaUMOHHOTrO TYpOGUHHOMO TOMNMBA, CopepKallero
CMHTEe3NpoBaHHbIe yrresogopoabl» (2009r.);

- bionneteHs JIG Ne 26 «[lpenorBpalleHne B3avMOOEWCTBUS
FAME c peakTuBHbIM TONNMBOM B asponopTtax» (MoHb 2009T.);

- CneupnanbHblii IHPOPMAaLMOHHbIA GHONMETEHb NETHOW FOAHOCTU
depnepanbHol aBralmoHHon agmuHnctpauun (FAA) CLLA SAIB
NE-09-25 R 1 «CopepxaHue 61oamsens B peakTUBHOM TOMNMMBE»
(19.08.2009r).

Lintata ns 6ronneteHss FAA USA SAIB NE-09-25R1 «Bbuoro-
rMYEeCKNI KOMMOHEHT BuoausensHoro Tonnmea — FAME - npencrasns-
eT coboii MOBEPXHOCTHO-aKTVBHOE BELLECTBO. OTO O3HAYaeT, YTo
TEOPETNYECKM OH MOXET HanmunaTb Ha CTeHku TpybonpoBoaoB K
pe3epByapoB B MpoLecce MPOXOXAEeHUs Mo HUM 6rnoamsensHoro
TOMMUBA, @ 3aTeM OTLEenmnsATbCs OT 3TUX CTEHOK C ronagaHveM B
criefyroLnii NPoayKT, KOUM MOXET SBMATbLCS PeakTVBHOE TOMMMBO.
Kpome Toro, HeborbLUMe KonuyecTBa AM3erbHOro TONnmBa, Cogepxa-
wero FAME, octawwmecs B pacnpefenuTenbHbIX Maructpansx,
pesepByapax, aBToLMCTEpHax U TpybonpoBodax, MOryT BbI3blBaTb
nosisneHvie cnegos FAME B aBMaunoHHOM Tonnuee, TpaHcropTupye-
MOM 4epes Te e camble 3reMeHTbl BnocrneacTsun. [pyn 4OCTaTo4HO
BbICOKMX KOHUeHTpauusx FAME cnocobeH BnusaTb Ha TEPMUYECKYIO
CcTabunbHOCTb TOMMMBA, YTO MOXET MPUBECTU K OTMOXEHWIO KOKCa B
TOMNUBHOW cucTeme. 3arpsisHeHne METUIOBLIMU 3MPaMmn KUPHbIX
KNCIOT TaKke MOXET U3MEHSITb TeMMepaTypy 3aMep3aHns peakTUBHO-
ro TONM1Ba, NPUBOAS K 3arycTeBaHuio nocrneaHero. Pesynstatom aToro
MOryT cTaTb Npobrnembl ¢ PyHKLIMOHMPOBaHWEM ABUraTeNs 1 BO3MOX-
HbIVi CPbIB MIamMmeHn».

To ecTb B 9TOM JOKYMEHTE OTMeYalTcs Bce Te Npobrnemsl, o
KOTOPbIX YK€ rOBOPUIOCH BbILLIE.

BaxHo obpaTtnTe BHMMaHUe Ha To, Yyto FAME B cuny cBoero
KOMTMOHEHTHOIO COoCTaBa SIBMSIETCS MOBEPXHOCTHO-aKTUBHBIM BELLEC-
TBOM. TexHnyeckui pernameHT «O TpeboBaHMsX k aBTOMOBUNBHOMY U
aBMaLMOHHOMY BeH3WHY, AN3ENbHOMY U CyAOBOMY TOMMMBY, TONMUBY
ANs peakTUBHbIX ABUraTenen 1 TonoYyHoMy masyTty» TpebyeT, YTobbl
TOMMUBO ANs1 PEaKTUBHBIX ABUraTernen He cogepxano NoBepPXHOCTHO-
aKTVBHble BeLLecTBa B KONMYECTBE, YXyALLatoLleM ero cBoicTea. A B
cnyyae nonagaxns FAME B kepocyH Kak pa3 NpovcXoamnT 3apadkeHne
aBMakepocnHa MOBEPXHOCTHO-aKTMBHbIM BelectBoM. OTciopa
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3n060aHEBHbBIN BOMPOC: Kakasi kKoHueHTpaumst FAME B aBuaLoHHOM
KepocuHe siBnsieTcs 6esonacHon?

C 9 no 12 HosiBps 2009 roga NpoXoaun MeXAyHapOaHbIN

copym IATA no aBuaumoHHbIM Tonnveam. O6 03abo4EeHHOCTH rpax-
[JaHCKO aBuaLum BbilleyKka3aHHbIMU NpobreMamm CBUOETENbCTBYET
TOT dhakT, 4To 13 40 foknanos no npobriemam, CBA3aHHbIM C FAME,
6bino MocesilleHo 9 Aoknagos, KoTopble 3aHsanu 30% BpemeHu
pa6oTbl opyma. Hanbonee oxecrtodeHHble AMCKYCCUM pasBepHY-

aBuakepocuHe.
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Ha cerogHsi B Poccum nouck paspeluesus no

s EAn

HanpaelieHUAM:

1.

Paspa60TKa HOPMAaTMBHbIX MPaBOBbIX 3KTOB MO SBO0NDOCEM ThEst-

(T S

TCTBYHOLLIErO TEXHUYECKOrO PErNaMeHTa UK YTOHHEHMS Musi
rocsi).

MVCh MO BOMPOCaM, CBS3aHHbIM C BO3MOXHbIM coaepxaHuem FAME B 2. TpoBedeHve Hay4HbIX WCCMEeAOBaHMN MO W3YHEHWID ErMss=ies
GroTonnMBa Ha paboTOCNOCOBHOCTL aBUALIVIOHHON TEXHMKM
Ha ceroaHsa conepxaHve FAME B aBnakepocrHe Ans Bo3ayLi- 3. TllposeneHue Hay4HbIX WCCNEAOBAHUM M0 W3YYEHWIO BIMSAHUS
HbIX CY[0B C ABUraTensmMm amepukaHckyx NpousBoaUTENen NMMUTI- GroTONnMBa Ha 3KCMIyaTaLUOHHbIE XapakTepUCTUKM aBuaton-
pyetcst umeHHo BronneteHem FAA SAIB NE-09-25R1. B bronneTteHe NnB.
onu1caHbl TP BO3MOXHbIE CUTYaLIUN. 4. PaapaGoTka MeponpusTIi 1S opraHu3aLmii asnaronnmsoobec-
KoHueHTpaums FAME B kepocuHe MeHee 5 Mr/kr (MeHee Sppm; medyeHusl MorfeToB BO3AYLUHBIX CY[OB IpaXAaHCKOW aBuauuv u
ppm — parts per million — MmunnoHHast gonsi; 1ppm = 0,0001% = aBMAKOMMaHWI C y4eTOoM BO3LENCTBUS Ha npouecc ATO HOBOMO
10-6 ) cumTaercs 6esonacHom. HeraTueHoro chaktopa —broTonnuea.
Mpn KkoHueHTpauuu oT 5 go 30 mr/kr TpebyeTcs BbINONHUTDL 5. CpouHasi JopaboTka perniamMeHToB TEXHYECKoro o6CryXnBaHms
[BOHYI0 MPOMbIBKY TOMMMBHLIX 6akoB BO3AYLIHOMO CyAHa POCCHIICKNX BO3AYLUHBIX CYAOB C LEMbi0 yKecToueHms Tpebosa-
YUCTLIM TOMMUBOM U CBA3ATHCS C MPOMN3BOANTENSAMMN NeTaTenbHo- HWI MO YaCTOTE U KauecTBY CrBa OTCTOS aBuaTonnmea (BoAbl) 13
fo annapara w gpuratens Ans onpeaernieHns Heobxoanmmoro BakoB BC, ocobeHHO npu 3anpaBke B 3apybexHbix aspornopTax.
o6bema paboT Ha TexHuKe ¢ paspeluerns FAA USA. 6. CpouHasi pa3paboTka, MCMbITaHWA W MOCTaHOBKA Ha MpPOM3BO-
KoHueHTpaumsa FAME B kepocvHe Gonee 30 mr/kr TpebyeT Hemep- [ICTBO MNpWGOPOB AN MPOBEOEHUs aHanvsos aevaTtonnve Ha
FIEHHON NOCaKN BO3AYLIHOTO CyAHa B Brivkaniiem noaxoasilem npeameT coiepkaHus Guotonnvea. PaspaboTka pekomeHaaLni
asponopTy, 3anpeTa Ha BbINETbI, a Takke CBA3aTbCs C NPOoM3BOaV- Mo OCHAlleHWo 3Tumm npuBopamy naGopaTopuii KOHTPOMS
Tensmu feTaTensbHoro annapara v Asuratens Ans onpeaeneHns kadecTsa aBualCM aaponopToB.
HeobxoaMMoro obbema paboT Ha TexHuke C paspelleHus FAA 7. W3yuyeHne 3apyGekHOrO OMbiTa MO NPOTUBOAEVICTBUIO 3arpasHe-
Ho, noguepkHeMm, 3T HopMbI hakTuyec- HYS aBUaTonmMe buognsenem.
KW yCTaAHOBMEHbl aMEpUKaHCK/MWU [BUraTenieCcTponTernbHbIMU 8. PaspaboTka pekoMeHAaLmil ANs POCCUMNCKNX aBMakoMnaHum npu

kopriopaumsmu (B nepBylo odepeab Pratt-Whitney u General
Electric) ona camonetos ¢ Asuratensmu 3TuUX Kopriopaumn.
Be3onacHblii HopMmaTtvs Ha codepxaHvne FAME B kepocuHe Ana
POCCUICKMX BO3AYLIHbIX CyAOB [OMMKHbI YCTAHOBWUTL WUMEHHO
OKB — pa3paboTunky BO3AYLUHbIX CY0B 1 1BUraTenen.

noneTax 3a rpaHuLly.

Ucnonb3oBaHHas nuTepaTypa.

3uneHko C.A., Eropos C.A., Enkux C.W., Pewetos B.WU., Casexko B.M.
AnbTepHaTUBHbIE TONMUBA C LIETAHOMOBbILIAKLWEN Npucanxoin «MukcexT 2000» ans
Au3enbHbIx apuratenei. ( B cBophuke « Mpobnems: paspaboTkv Nnpou3soacTsa,
OLIEHKM COOTBETCTBYS M NMPUMEHEHNSI FOPHOYE-CMa304HbIX MATEPHUATIoB 1 TEXHMHECKMX
cpencTs HedbTenpoaykToobecnederus» OrYT « 25 focHAM MO PO, Mocksa, 2008).

Mynses H.H., Waiigypoea O.H., Mpusanexko A.H. Vicnons3sosarue GuoTonnus s

2.
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TumoweHko A.H.
3aMecTuTerb AMpeKTopa
LIC aBualCM &Iy
FocHUN TA

FpsanyHoB K.W.
acnmpaHt MITY TA

MATEMATWUYECKAS MOAENb FPABUTALIMOHHOW
OYUCTKM TOMNMB OT MEXAHUYECKMX 3ATPA3HEHUI

[OHUM 13 CMOCOBOB OYUCTKY TOMMMUB OT MEXAHUYECKUX NPpUMe-

cen dABnsieTcs OTCTavBaHWe. HopmaTtvB Ha oOTCTaviBaHue

Tonnuea B pesepsyapax crnyx6 FCM yctaHoBneH npukasom Ne
126 ATB MT P® o1 1992 1. 1 cocTaBnsieT 4 4aca Ha 1 M ypoBHS. AToMy
HOpMaTuBy COOTBETCTBYET CKOPOCTb oceaaHust yactul ~ 0,07 mm/c.
Mpounsseaem oLeHKy pasmMepoB YacTull, YOAOBIETBOPSIOLLIMX HOpMa-
TVBHOW CKOPOCTW OCeAaHusi, B 3aBUCMMOCTM OT Matepvana 4YacTul,
NMOTHOCTU U BA3KOCTU TOMMMBA.

Ha yvactuuy sarpsisHeHus wapooGpasHoi opMbl paguycoM rz

[e/iCTBYIOT CrieflyloLLMe CUMbl:

4

- CuUnaTsKecTu Fr:ma-g:pa.[/ g: TT-T33

“g-ps ) )
rae ps, Vs, mz - NNOTHOCTb, 06bEM U Macca qacmu,br

- apxumegoBacuna Fpx =my g =p.-Vs+ g* S g T pi2)

rae pr, My - NAOTHOCTb W Macca TorfvBa B 06beme YacTuubl
3arpsasHeHuns; g =9810 mm/c2 —yckopeHue cCBOGOAHOTO NafeHNs;
- CunaBA3KOro TpeHus Fpp.

B 1851 r. aHrnmiickuin y4eHbin  Ixopmk Mabpuans CTOkC Ha
OCHOBE aHanu3a pesynbTaToB 3KCEPUMEHTasIbHbIX UCCIedoBaHuUiM
chopMynMpoBarn 3akoH, ONpPenensoLmni CUMy BA3KOro TpeHus Frp ,
UCMbITbIBAEMYIO TBEPAON LLIAPO0OPa3HON YacTuLeln Npu ee MeaneH-
HOM [BWXKEHWUN B HEOrpaHUYEeHHOW BA3KOW XWMAKOCTU C MOCTOSHHOW
cKopocThio Vp
p=6 ey Vo=6- v pro- Vo, (3)

TAE Wy, Vr - AMHAMUYECKas M KUHeMaTn4eckasi BA3KOCTU TOMnuBa.
- AMHaMn4eckas v KuHemaTuveckas BA3KOCTU TOMnuBa.
OvHamnyeckas BS3KOCTb fp CBA3aHa C KWHEMATUYECKOM BA3KOCTHIO
Vr CIeayloLM COOTHOLLEHUEM:

3akoH CTokca cnpaBeanvs NuLlb Ans Manbix yucen Peiio-
nbaca (Re < 1), T.e. AnNs ycroBuil naMMHapHOro o6TekaHusi YacTuLbl.
Ona yctaHoBMBLUErocs ABWKEHUS YacTULbl 3arpsisBHEHUs ypaBHEHVe
paBHOBECUS UMEET BUA!:
FTP=FT'Fapx (4)
Mocne noacraHoBky BbipaxkeHuit (1), (2), (3) B ypaBHeHue (4) nony-
Ynm:
6V prors'Vo=4/3 15 «(p3-pr)-g (5)
M3 ypaBHeHus (5) MOXHO MOMy4nTb BblpaXeHue Ans ycTaHo-
BUBLLIENCSA CKOPOCTN 0ceAanunst V, Yactulbl:

=S () (6)

dopmyna (6) mornyyeHa Mpu WUCMOMb3OBAHWUU CrIEAYHLLMX
pasmepHocTei: Vy-mm/c; ry - mm; vy -mMM?/c.
AHanua BbipaxeHust (6) nMokasblBaeT, YTO CKOpOCTb ocedaHus V,
3aBUCUT OT KMHEMaTNYeCKOW BA3KOCTU TONMNMBA vy U €r0 NIOTHOCTU
P, KOTOPbIE, B CBOIO O4epeAb, 3aBUCST OT TEMMepaTypbl TONNvBea t.
CnpaBoyHble JaHHble MO 3aBWCUMOCTU KUHEMAaTUYeCKON BSSKOCTU
peakTMBHbIX TOMIIMB OT TeMnepaTypbl NpeacTaBneHsb B Tabn. 1.

[lns pacyeTHoro onpeseneHus BA3KOCTU v, TOMMMBA B 3aBUCH-
MOCTW OT TeMnepartypbl t pekoMeHayeTcsi Bblpa)KeHVIe [1]:

1g(1g(10° - v, + 1)) = -B, (7)
rae  vp-m?/c, t-"C,

3HayeHre ko3ahULMEHTOB A, B B ypaBHeHuH (7) 1 cpeaHve
KBagpaTuyHble oTknoHeHus (CKO) mexay akcnepuMeHTanbHbIMU U
pacyeTHbIMY 3Ha4eHNAMM BA3KOCTU peaKTUBHbIX TOMMUB NpeacTaBre-
Hbl B TA0N.2

t+273
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dopmyna (7) 3aTpyaHSAET Nony4eHne 3aBUCUMOCTU KUHEMaTU-
YecKoW BA3KOCTV vy OT TeMnepaTypsbl.
[loatoMy € uMcrnonb3oBaHWEM MOMMHOMMWAMNBHOW  anmnpoKCUMaLmm
rony4yeHa 3aBUCUMOCTb BA3KOCTY OT TeMnepaTypbl B Buae:

V= (10710. 6 — 1077 - 5 = 1077 - t* = 1075 - £3 4+ 0.0007 - t2 — 0.0362 - t +
Pt 1.8742), (8)

padhuk aTon yHKLUMM 1 e€ cpaBHEHME C 3aBUCUMOCTbLIO (7)
npuBegeHbl Ha puc.1.

BenuunHa koadbduumeHTa koppensummn R? bnuska k eguHuLe,
YTO CBMAETENBLCTBYET O BbICOKOM TOYHOCTM annpokcUMaLIMi.

Ons pacyeTHOro onpeneneHus NIOTHOCTW TonsinBa pr B
3aBUCMMOCTW OT TeMnepaTypbl UCIMOMb3YETCS BblpaXXeHUe:

Pr =Pzo+ B (t—20), 9)

TAe Pz M pr - NNOTHOCTL Tonnmea npu 20°C u Temnepatype t, B -
CpeAHsa TemnepaTypHasi nonpaeka kr/(m® °C)

B =-(820,5—0,13p,,) 107 (10)

®opmynbl (9) u (10) NO3BOMSAT NOMYYUTbL 3AaBUCUMOCTb MIIOTHOCTMN
TOMNMBa OT TeMNepaTypbl B ABHOM BUeE:

pr = p2-((8205— 013 pyy)-107%) - (t— 20) (11)

OkoHYaTerbHOe BbIpaXeHWe 3aBUCYMOCTU CKOPOCTU ocefa-
HVSA YacTuL, 3arpsi3HEHNS B TOMNMBE OT paguyca U NNOTHOCTU YacTul,
Temrneparypbl TOrnn1ea chopMmpoBaHa Ha 0OCHoBe BblpaxkeHuii (6), (8)

n(11):

Vo =

N e e TTER A
(10710.¢6 — 1077 - r5—1o 7. t4 =105 t3 + 0.0007 - t2 — 0.0362 - t + 1.8742)
(12)
Bocnonb3yemcs 3TOM  3aBMCMMOCTbIO AMfisi  OfpeeneHus
CKOPOCTM 0cefdaHuns YacTul, kBapua (nnoTtHocTb 2400 kr/m3) paguyca-
mu 0,03 mm, 0,005 mm, 0,01 MM 1 kanenb Boapl paguycamu 0,01 Mm u
0,02 Mmm.
PesynstaThl pacuéta npeactaBneHsl Ha puc.2. Tam xe A5 CpaBHEHUS!
rpoBe/eHa MMHNS HOPMaTUBHOW CKOPOCTY OCELlaHUs, COCTaBMSIOLLEN
0,07 mm/c.

AHanua pesynbTaToB MOKa3bIBAET, YTO YacTuLbl KBapLa
paguycom 0,003 mm (3 MKM) BO BCEM [OManasoHe TemnepaTtyp He
YOOBMNETBOPSAOT TpeboBaHMSAM HOpMaTUBa, YacTULlbl PaguycoM 5 MKkm
YOOBMNETBOPSAOT TpeboBaHuAM npu Temnepatype Gonee +12°C u
paauycom 10 MkM — npu Temnepatype Bbilwe -40°C. [JaHHble no Boae
NMpUBEAEHbI TOMbKO AN MONOXUTEMbHBIX Temnepatyp. Pesynbrartb
rokasblBaloT, YTO HOpMaTVB OTCTanBaHWsa cobrnojaeTcs Ans Kanernb
BoAbl paanycom 20 MKM.

[MonyyeHHas maTemaTmyeckass mopgernb (12) nosBonser
paccynTbIBaTb CKOPOCTb OCeAaHNs MOAErbHbIX YacTul, B 3aBUCUMOC-
TW OT NMOTHOCTM U TemrepaTypbl TONNMBa, a Takke OT pa3mepa u
MAOTHOCTU YacTuWLbl 3arpsA3HEHNSI.

Mcnonb3oBaHa nuTepaTtypa:

1. Oy60BkuH H.®, AHoBckun J1.C., n ap. Tonnvea Ans BO3AYyLUHO-
peakTuBHbIX ABuratenei. Mocksa : MATW, 2001. - 443 c.
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Tabnmya 1. Tabrnvua?2
Kunematuyeckas BA3koCTb Vr PEaKTUBHBIX TONJIMB B 3aBUCUMOCTU OT TEMMEPATYPbI 3HayeHus Koa(bd)mqmeHToBA, BuCKoAa
Temnepatypa °C V1, MM2/C
patyp o TPT T-8B TONMMBO A B A4,%
0 &0 124 i C-1 387,336 1,75551 3,84
20 542 5,00 10,46 HC- g g )
i 2,52 L Gl PT 368,122 1,68882 2,45
20 2,95 2,83 491
-10 2,32 2,26 3,68
0 1,89 1,86 2,88
20 1,34 1,34 1,93
40 1,01 1,03 1,40

16— KuHemaTnyeckas
| [ BA3KOCTb, Vi,MM2/c |
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y = 1E-10x® - 1E-09x° - 1E-07x* - 1E-05x> + 0,000x2 - 0,036x + 1,874

R?=1 14
4\ j !
E | 12
\ i =t 33BUCHMMOCTL BR3KOCTH
S tonausa TC-1 ot =
Temnepatypsl (no é-ae
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®
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annpoxkcumaums

W
[«)}
|

»

e

[}

-80 -60 -40 -20 0 20 40 60
Temnepartypa, °C

Puc 1. 3aBucumocTb BskocTvt Tonnusa TC-1 oT Temnepatypsi

(e, 1= 005 suse

szl moA DS s

SEa a0 ane

20 Temnepatypa, °C

Puc 2. 3aBucumocTs CKOpOCTW 0CefjaHns YacTuLibl OT TeMnepaTypbl TONMMBa,

pajnyca YacTuLbl v eé MaTepuana
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Ocwunos O.[.
aunpektop HIMO «AFPETCAT»
KaH. TEXH. HayK

MOROMONN3ALWA PbIHKA ABUATOMNMMBOOBECTIEYEHUSA

[oxnap Ha 3acefaHum accoupauun OATO BC A 09.02.10

a nocrnegHue NATb — LWECTb N1eT HaMETUNUCh 3HAYUTENbHbIE
U3MEHEHNs1 B OPraHU3aLMOHHbIX CTPYKTypax npeanpusTuii
aBuaTonnusoobecneyeHmns. [lpousolina UM MNpPoOUCXOauUT

CcMeHa COBCTBeHHMKA. BCE KOHLEHTPUPYETCA B CTPYKTYpax KpyrHbIX

HedTAHBIX KoMnaHuid. Jlykoin, FasnpoMHedTh 1 T.4. He Tak yx MHOro.

Kak Bceraa ABe cTopoHbl Meganu B nio6oi MHTerpaLum, MOHOMNonmaa-

LK, MOXHO Nofo6paTh U MHbIE TEPMUHBI U ONPEAEneHus.

BesycnosHo, ManomoLlHoe NpeanpuaTe, CBOAsALLEE 9KOHO-
MUYECKME KOHLIbI C KOHLAMW He B COCTOSIHUM MPOBOAUTL HEOGXOOW-
Mbl€ MHBECTULIMOHHBIE MPOEKTbI 1 AOMKHBIM 06pa3om obecneyrBaTth
(PyHKLMOHMPOBaHVE faxe UMetoLLelics TexHomorum. Mel yxxe Bugenm
3(PDEKTUBHOCTL paboThbl aBUAKOMMAHWIA, COCTOSILLMX U3 ABYX CTAPbIX
BepTonétoB Mu-8. C 3TOI TOYKM 3pEHUsI MOHOMOMMU3aLMs - BOMbLLON
nntoc.

HedTaHble KoMnaHWM Havyanu CBOK AEATENbHOCTH MO
peKkoHCTpykuun cknagos aBualCM oyeHb npaBunbHo. C BusHec
NPOEKTOB, NpoeKkTMpoBaHus. OBBbABNANUCL U 0OBABNSAIOTCS TEHAEPbI
Ha npoekTupoBaHue. To e o4eHb XopoLuo. Ho, BOT TyT-To 1 0603Ha4u-
nace npobnema:

* Ortpacnesble 1 MPOEKTHbIE UHCTUTYThI B CBOE Bpems 6binn nnbo
3aKpbITbI BOBCE, MO0 CUIMbHO CAanu CBOM NO3uULUN.

* Takoe HanpaBneHue, kak NpoekTMpoBaHne o6bLekToB aBnalCM,
3a oTcyTcTBMEM crpoca, B BOMbLUMHCTBE WHCTUTYTOB 6bino
yTpayeHo. /N Tam, rae aTMM HanpasrieHMeM Hayanu ceinyac BHOBb
3aHUMaTbCH, MPOM3OLLIIA MOTEPS NMPEEMCTBEHHOCTY.

* Camu no cebe TeHaepbl TOXE MMEIOT ONpeaenéHHyio crnabocTb.
3aKasymky TPYOHO OLEHWUTb Hay4YHO-TEXHUYECKUA YPOBEHb
NMPOEKTHOro UHCTUTYTA, a TeM Bonee To, YTO OH NMpoeKTupyeT. Ha
NepBy0 MUHUIO BbIXOAAT OCO3HABaeMble MoKasaTenu: no LeHe,
CpoKaMm, YCTYyM4MBOCTU MPOEKTaHTa K 3KOHOMUYECKU BbIrOAHbIM,
HO TEXHUYECKN HEBEPHbBIM PELLEHNSIM U MOXeNaHUsaM 3akasumka.

* K atum npobnemam npuGaBnsieTca HepaaMBOCTb U aMBULMO3-
HOCTb OTAEMbHbLIX COTPYAHUKOB UHCTUTYTOB.

* Y NPOEKTHbIX UHCTUTYTOB HE 4OCTATOYHO HOpMaren Ans NPOeKTU-
POBaHusA, HET TUMOBOW TEXHOMOrMYECKOW CXeMbl aBUaTOMINBOO-
BecrneyeHusl, o4eHb YacTo TepsieTcs B3auMoyBs3ka 060pyaoBa-
HUS MO TEXHUYECKMM XapaKTepUCTUKaM 1 pecypcam.

* Hametunacbh TeHOEHUMS NPUBMNEYEHNSI MHOCTPAHHbIX KaMMaHUM K
NpoLeccy NPOeKTUPOBaHNSA. STO XOPOLLO, HO TOMBKO B MPUHLMNE.
Mbl y<e 3HaeM Tpy NpoBasibHbIX CepbE3HbIX NpoekTa rno Poccuu.
3apybexHble kammaHuuM He UMEKT OMbiTa MPOEKTUPOBaHUS B
Poccuu, a 310 o4eHb cepbE3Hble 0COBEHHOCTY 1 Mo TpeboBaHUAM
PocTtexHagsopa, M no knuMaTty U no MeHTanutety. PaboTbi
MHOCTPaHHbIX KAMMaHWI Mo NPOEKTUPOBAHUK 0Ka3biBakTCH
thakTnyeckm paclumpeHHbIMy T3 Ha MPOEKTUPOBaHMe 1 He Boree.
HyxHO obs3aTernibHoe B3aMMOZENCTBME C HALUMM NMPOEKTHLIMM
WHCTUTYTamu.

MOo>KHO NMpUBECTN MHOXECTBO NMPMMEpPOB. [JonyCTMM, YTO 1 Kak
Ha cknage asmalCM ana Hawero kpaiiHero CeBepa MpoeKTupyeT
OAMH YKpauHcKuii MHCTUTYT U3 JlyraHcka. 3anpalumsaeT o6opynosa-
Hve ans otkauvku Tonnuea u3 T3A-10 ¢ npousBoauTenbHOCTbO 80-
90m3/4ac. Kcratu, BbiMrpan TeHaep.

A Kakne NpuchInatoT 3anpochl ¥ ONPOCHbIE MUCTLI Ha 060pya0-
BaHue! 3anpaluvsaloT paspaboTku 50-X ro-40B MPOLUMIOro Beka.
[onyctym, nprckinatoT onpoc-Heii nncT Ha cenapatop CT-500!
«[MpoexkTHedTel@3» npocuT Npucnate OMPOCHLIN NMUCT Ha MPO6OOT-

[4

H6opHuK. MHoro Takoro. HacTtonbko MHOro, 4To HEOBXOAMMO FOBOPUTL
06 3TOM B KOHTEKCTe NpopaboTkM Mep MO KOHTPOM (40MnycTuMm,
obs3aTenbHoN cepTudmKaLmMm) Kaxaoro NnpoekTa .

[MpoekTnpytoTCA MHOrAa MPOCTO TEXHUYECKU oTcTarble Unu
HeBepHble pelleHus. [puyém Ha gonrue rogbl Briepén. 3aknagbiBaeT-
cs Oyadyuiee. A OHO yxXe M3HaYarbHO MOPOYHO WIM OTCTanoe Ha
CerogHs.

Mpn BCEM npu 3TOM HEKOTOpble MPOEKTHblE OpraHu3aumm
NMPUCLINAIOT AOroBOPa C MPeANOXeHNeM 3annatuTb UM TY UMK UHYIO
CYMMY 3a TO, Y4TO OHW BKIHOYaT B CBOW CMUCKU 3aBOAbI, MPOEKTUPYIO-
Li1e 1 n3rotasnveatoLLne obopyaoBaHue aBnaTonIMBoobecneyeHust.
EcTb 1 nonoxwvtenbHble npumepsbl. Vx mMory HasBaTtb Mo MmeHam —
NeHasponpoekt (TN bybHoB), CubasponpoekT (TN MoactasuH),
HWIMW rasnepepabotka r. KpacHogap (TN Omapos). MoxHo HaseaTb
eLlé Heckorbko. Ho Bce paboTbl 3TW OpraHusaLuy OXBaTUTb He MOTYT,
ha v ueHbl obocHoBaHO Goree BbICOKME W, COOTBETCTBEHHO, He
KOHKYPEHTOCMOCOOHbIE.

By Heckornbko nyTel peLleHusi NpoGremMbl B paMkax BO3MOXHOCTE

Accoumaunm OATO BCTA:

* MakcumanbHo BoBrneyb B paboty Accoumauuu ABUATOMNMMBO-
obecneyennsi (OATO BC A) npoekTHble HAW u opranusaumu,
obecneyunTtb X MHopMaLMeit;

»  [og arnpoit Accoumaummu OATO BC A opraHu3oBbIBaTh CoBelLa-
HUA  cneunanucToB npoekTHeix HWW c yuvactuem Begylumx
creumanncToB HeTaHbIX komnanuii, T3K 1 yuneHoB Accoumanum
OATO BC IA ¢ uerbto obmMeHa nHdopMaLyen, TpeGoBaHUSMU U
cucTemaTtusaLmm B NpoeKTUPOBaHUN;

« [atb npeanoxexue B HeTsHbIE KOMMAHWUM O LIenecoobpasHocTu
NMPOBEAEeHNs SKCNEPTHOM OLeHKN T3 Ha NPOeKTUpPOBaHNE U camux
npoekToB cunamu TK-18 nnum B pamkax cuctembl cepTudmnKaLmu;

« Paspabotatb TunoBble T3 Ha cknadbl asualCM 1 TexHonoruyec-
KMe CxeMbl aBMaTonnmMBoobecneyeHms;

» Paspa6orate TOCT P «TexHonorusi aBuatonnveoobecrneyeHus.
ObLLne TeXHNYeckne TpeBoBaHUS».

Btopoe.
Jllo60e Npor3BOACTBO, B TOM YMCHE U aBuaTonsimeoobecreye-

HVe, OepXuTcsa Ha 4YeTblpéx kutax. OpraHusauusi Npou3BOACTBa,

TexHornorus, obopyaoBaHue 1 nepcoHan.Bcé oueHb B3aMMoCBsA3aHo 1

He BbleNuLLb, 4TO B MEPBYI0, @ YTO BO BTOPYHO 04epeb.

B cOOTBETCTBUM C OTMEYEHHBIMY paHee OpraHn3aLMoOHHO-CTPYKTYpP-

HbIMU U3MEHEHUAMU B MOCMeAHVWe rogpl cTano npocMaTpyBaThCs

CHWKEHNE 3anHTepecoBaHHbIX pykoBoauTenen u cneunanmctor T3K

ncnyx6 asnalCM. Heckonbko KOCBEHHbIX NMPYMEPOB:

* B 2008 rogy Ha BbicTaBke «ABUaTonnueoobecrneyeHue 2008» B
Kpokyc Okcro n KoHbepeHLM, He CMOTPSI XOPOLLYI0 OpraHu3aLm-
OHHY0 NMOAroTOBKY, M3 cnyx6 aBnalCM asponopToB 6b110 0TKpO-
BEHHO Maro npeacTtaBuTenien. He nyctunm B KOMaHAMPOBKY
KOMaHampbl. Mpuwny MeHeaxepbl U3 BbILLEYNOMSIHYThIX KOMMNa-
HWii 1 BCE. [lpu Bcelt MX BbICOKOW KBanuduKaLmmn yBuaenu He To,
4YTO MOTryT YBMAETL 1 Y3HaTb crnieumanuctbl n3 T3K. Kpome Toro 3a
NMPOV3BOACTBEHHNKOB HUKTO Y HAYETO HE YBUAUT, Y HE BIIOXUT UM B
rosiosy.

*  Ha kypchbl noBbilweHust kBanudvkaLmMm cTany npuesxarb rpynrbi,
CPEAV KOTOPbIX HET ObINON 3aMHTEPECOBaHHOW MYyBIVKM.

* B sakasax obopynoBaHusi cTanu MeHblUe y4yacTBOBaTh crielma-



nvetel n3 T3K. CornacoBaHue MycTSKOBOro Borpoca AnvTCS
HedensMu, Mecauamu, [Orblle, Y4eM 3aHMMaeT LMK BCEero
NPOU3BOACTBA BO MHOTO pas.

*  HameTunacek TeHOEHLMS K CHUXKEHUIO KBanudMKaLmMmy nepcoHana,
[axe B KpYMHbIX a3poropTax.

He 6yner sauHTepecoBaHHOro, KBANMMULMPOBAHHOMO U
OTBETCTBEHHOrO MepcoHana Ha MecTax — MOryT Bbife3Th cepbéaHble
npo6remsbl. I B 3TOM BMHOBAT He KPWU3UC, @ OpraHmaaLmsi Npou3Bo-
[OCTBa.

lyTW peLeHus 3HaOT B KOMMEPYECKIUX CTPYKTypax npekpac-
HO. HyXHO TOMbKO MOHWMaHWe Hanuuus Npobrembl U xenaHue eé
peLmTs.

-
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Accoumaunst OATO BC A, MOXeT nuLb 06paTnTb BHUMaHue

KOMMEPYECKUX CTPYKTYp Ha CyLLeCTBOBaHWe Npobrembl.

W nocnegHee. O TeHOepax Ha 3akynky 060pynoBaHus.

Cawmas rmaBHasi npobriema TeHAEPOB 3aKMo4YaeTcsi B TOM, 4TO 3akas-
UMK He MPeACTaBIAET, YTO 3aKa3blBaeT M A€ 3TO MOXHO 3akasartb. [pu
BCEN LMPOTE MHGOPMaLUM U y30CTW PblHKa MpeanoxeHus. 31a
npobriema, kak crnegcTaue ABYX NpeablayLLmnX.

Ha Takmx HenpopaboTaHHbIX TeHAepax hurypupyoT BO rnase
yrna fBa nokasarensi — LieHa (MpM4ém He NMoHATHO, 3a kakoe obopyao-
BaHWe) U CPOKU U3roTOBIEHNS. [py 3TOM peTuBble cryxbbl 6e3onac-
HOCTM cTapatoTcsi cobpath 13BbITOYHOE KOMMYECTBO pa3HOobpasHbIx
[OKYMeHTOB 0 nocTaBLuke. OCOBHSIKOM CTOUT rmbiba KOMMEPYECKNX
abcypaoB M NPOYMX OpraHU3aLMOHHbIX MPOSBNEHWA.

MneBmocxema cknaga asual CM
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TanaeB A.l'.
pyKoBoaMTENb LieHTpa
no ceptudukaLmu,
3aM. pykoBoguTens
OC HAT,
KaHO.TeXH.HayK

CenesHeBa U.B.
akcnept OC HAT,
pykoBoauTenb cektopa
WL TC n HAT

YcayeBa H.H.
3KCMepT Mo

WL TC n HAT

METOONYECKWE OCHOBDbI
(HOPMUPOBAHWS KOPNOPATUBHON CUCTEMBI
CTaHZapT13auumn 1 ceptudmkaLim obopynoBaHus
aBmaTonnmeoobecneyeHus

opriopatuBHas cucTema cTaH4apTu3auuum v cepTudmKaLmm

obopyaoBaHus aBUaTonIMBoOGECTEYEHUS 1 HA3EMHO aBraLimn-

OHHOW TEXHUKN - COBOKYMHOCTb HOPMAaTUBHbIX [OKYMEHTOB W
npoueanyp noaTBepXAeHUS COOTBETCTBUSI TPYNMbl  creumarnbHbIX
TEXHUYECKMX CcpeacTB TpeboBaHUAM HOPMAaTUBHBLIX [OKYMEHTOB,
MPU3HaHHbLIX COOBLECTBOM NPOU3BOOUTENENR, MOCTABLIMKOB U
SKCMIyaTaHTOB B Chepe aaponopToBON AEATENBLHOCTU.

CoBepLUeHHO 04eBUAHO, YTO POPMUPOBAHME KOPNIOPATUBHO
CMCTeMbI CTaHAapTu3aummn n ceptudukaumm obopynoBaHus aBuaTorn-
nuBoobecneyeHns [OMKHO ObiTb OPUEHTMPOBAHO Ha pelueHue
npo6nem obecneyeHns 6e30NacHOCTM NOMETOB BO3AYLLUHbIX CY0B Npy
YCINoBuu 4eTkoro cobniofeHust pernameHTupyemon deaeparnsbHbIMm
aBMaLMOHHbLIMM NpaBUnammy TEXHOMOMMN aBUaTOMNNMNBOOBECTIEHEHNS,
npefycmMaTtpuBaroLLei MCMomnb30BaHWE COBPEMEHHbIX 1 KOHKYPEHTOC-
MOCOBHbIX TEXHUYECKMX CPEACTB.

lMpouenypbl MeTO[ONOrMK (OPMUPOBAHUS CUCTEMBI [JOTHKHbI

obecneunBaTb BO3MOXHOCTb MMGKOro pearnpoBaHns Ha AUHAMUYeCcKM
usMeHsiloumecs TpeboBaHUA npousBoguTenein u notpebutenen
060pynoBaHist aBUaToONMMBOOBECTIEUEHNS, C YHETOM CreLmdnIeckx
YCMOBUI OpraHv3aLuy aBuaTonIMBOOGECNEUYEHNS B KOHKPETHOM
asvianpeanpusatin, T3K, cnyx6e MCM; HomeHknaTypbl 06CnyskuBae-
MbIX BO3YLUHbIX Cy[0B; KBANMMuUKaLmum nepcoHana u ypoBHs TEXHM-
YECKOro COCTOSIHUS UCTONMb3YeMbIX TEXHUYECKUX CPEACTB.
Taknm 0bpasom, cozgaBaemasi CCTeMa [OMKHA He TOMbKO OTpaXaTh
ob6Lve TpeGoBaHWs AENCTBYOLLIEN TEXHOMOTU aBuaTonnMBooGecne-
YeHUsi, HO 1 omnepaTUBHO pearVpoBaTh Ha peanusauuio TpebosaHui
KOHKPETHbIX noTpebuTenei.

Mpu 3TOM CyTb CyLLECTBOBAHWS KOPMOPaTUBHOM CUCTEMbI

CTaHdapTusaumm u ceptTmugukalmm obopyaoBaHns aBUaTonIMBoo6ec-
neyeHuss - CTUMYNUpoBaThb MPEAnpUATUSt K BbIMYCKY TEXHUYECKUX
cpencTs, oTBevaloLMx TpeboBaHMsiM 6e3onacHoCTH, YHKLMOHArb-
HOW NPUMEHNMOCTM 1 OXpaHbl OKPY>KatoLLei cpeabl.
Takue Tpe6oBaHUs MOTYT BbITb U3MOXeEHbI B KOPNOPaTMBHOM CTaHaap-
Te - CTaHdapTe opraHu3auuu (no tepMmuHonornm ®3 «O TeEXHUYECKOM
perynvpoBaHum»), HOPMaTUBHOM [OKYMeHTe Accoumnaumm opraHu-
3auun aBuaTonnMBooGecneveHus BO3AYILHbLIX CyAOB rpaxaaH-
CKOM aBUaL M.

CopepxaHue yKka3aHHOTO HOPMATMBHOIO [OKYMEHTa, B
cooTBetcTBUM ¢ TpebosaHusimm FOCT 1.5-2001, MOXHO NPeaACcTaBUTh
criegytoLmm obpasom:

TUTYNbHBIA IUCT

Mpepucnosue

CopepxaHue*

BeepeHve*

HaunmeHoBaHune

O6nacTb NpuMeHeHus

HopmatuBHbIe cebinku®

TepMuHbI 1 onpeaeneHus*®

O603HayeHs 1 cokpalleHus*

TpeboBaHusi

0.1 Knaccudukauusi, OCHOBHblE NapameTpbi 1 (Mn) XxapakTepuc-
TUKKN 06opyAoBaHUS

10.1.1 Tunax obopynoBaHusi C KnaccudyvKaumein Mo OCHOBHbLIM

3KCMIyaTaUoHHbIM (MOTPeBUTENBCKUM) XapakTepucTrkam

——\8@@\1@01#@!\)—‘

* NPUBOAATCA B HOPMATUBHOM [LOKYMEHTE MpK HEOBX0AMMOCTH,
MCX0AA 13 0COBEHHOCTEN 10 COEPKaHNS 11 U3NOXEHNs

10.1.2  OcHoBHble MapameTpbl, XapakTepusytoLye Tunax obopy-
[OBaHus

10.1.3  O6LUVEe KOMMNOHOBOYHbIE CXEMbI

10.1.4  CxeMmbl npyHUMNMarbHble (TMapaBnMyeckue, NHeBMaTU4ec-
Kue, anekTpuyeckue)

10.1.5  [lpaBwna3anucuy ycrnoBHOro 0603Ha4yeHnst 06opyaoBaHus

10.1.6  TpeboBaHWsA K TEXHUYECKOWN [OKYMEHTALUW, ee UCMorHe-

HUIO, KOMMMeKTauum, obo3HayeHno CTagum KOHCTPYKTOp-
CKOW pa3paboTku.

10.2 O6Lwme TexHYeckue TpeboBaHNs

10.2.1  TpeboBaHusi Ha3Ha4YeHWs

10.2.2  KoHCTpyKTUBHbIE TPEGOBaAHUSA

10.2.2.1 KOHCTpYKTMBHOE UCMONHEHWE COCTABHbIX YacTel

10.2.2.2 KOHCTPYKLMOHHbIE MaTepuarbl U MOKPbITHS, B TOM 4ucCrie
OrpaHNYeHns B UX MPUMEHEHNM

10.2.2.3 Vcnonb3oBaHne yHUMMLIMPOBAHHbIX Y3IOB U arperatos

10.2.2.4 [locTynHOCTb K OTAENbHBIM COCTaBHbLIM YacTsiM 06opyoBa-
HWS M UX 3aLLMLLIEHHOCTb

10.2.2.5 Ob6ecne4yeHHOCTb MPaBUIILHOCTU MOHTaxa W CcBopKu
COCTaBHbIX YacTew

10.2.2.6 TpeboBaHus K NPYMEHSIEMbIM MaTepuarnam 1 KOMMIEeKTYI0-
LM U3AEnnsam

10.2.2.7 TpeboBaHWUsi TEXHONOTMYHOCTH

10.2.2.8 TpeboBaHWs K MAHEBPEHHOCTY MOABUMKHBIX M NePeaBKHbIX

TEXHUYECKNX CPeCTB

10.2.3.9 TpeboBaHWs YCTOMYMBOCTU K BHELUHUM BO3AEMCTBYHOLUM
akTopam

10.2.2.10 Tpe6oBaHUS 3proHOMUKY

10.2.3  KomnnekTHocTb

10.2.4  MapkupoBka

10.2.4.1 MecTo MapKk1MpoBku

10.2.4.2 Cnocob HaHeceH st MapK1pPOBKM

10.2.4.3 CopaepxaHue MapKMpOBKA

10.2.4.4 CwrHanbHas okpacka u HaHeceHue 3HakoB 6e3onacHoCTu

YnakoBka

MpaBuna noarotoBkM 06GOPYAOBaHWS K YMNAKOBLIBAHMIO

(BKMIOYas KOHCepBaLMI) C yKasaHWeM MpUMeHsIeMbIX

cpeacTs

10.2.5.2 TpaHcnopTtHas Tapa

10.2.5.3 KomnunyecTtBo NpoayKLUW B TPAHCMOPTHOM Tape

10.2.5.4 Cnocobbl ynakoBblBaHUS MPOAYKUUM B 3aBUCMMOCTM OT
YCMOBWI TPAHCMOPTMPOBaHMS (B Tape, 6e3 Tapbl U T.N.)

10.2.5.5 T[lopsgok pasmeLLeHns 1 cnocob ykraabiBaHWs NpoayKLuum

10.2.5.6 [lepeveHb AOKYMEHTOB, BKMaAblBaeMbIX B Tapy Npu ynako-
BbIBaHUW, 1 CNOCOB UX YNaKoBbIBAHUS

10.2.5.7 TlpumeHeHWe TPaHCMOPTHLIX MaKeTOB, KOHTEMHEPOB WIM

nogAoHoB

10:3 TpeboBaHus 6e3onacHocTU

10.3.1  TpeboBaHus anekTpobesonacHocTu

10.3.2  TpeboBaHus noxapHoi 6esonacHoOCTm

10.3.3  TpeboBaHus B3pbIBOGE30NACHOCTU

10.3.4  TpeboBaHus 6e30nMacHOCTU MpPW BbIMOMHEHUN DYHKLNO-
HanbHbIX onepauun

10.3.5 TpeGoBaHus 6e30MacHOCTV OT BO3AENCTBUS XUMUYECKUX U
3arpsisHSAILLMX BELLECTB, B TOM Y/Cre NpeaenbHo AonycTu-
Mbl€ KOHLIEHTPaLum BELLIeCTB UMW BXOASLLMX B HEFO KOMMO-
HEHTOB

10.3.6  TpeboBaHusi 6e3onacHOCTV NpU OBGCMYXMBAHUM MaLLUUH 1

CTaHOapTusauum
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000pyaoBaHUs, B TOM YMCME MPU OLUNBOYHLIX AEWCTBUSAX
obcnyxmBaloLLero nepcoHana M camornpou3BOfbHOM Hapy-
LUIEHWN PYHKLIMOHMPOBaHMWS

TpeGoBaHMsi K 3allWTHbIM CPefcTBaM W MepOMpUSTUAM
obecneyeHusi 6esonacHoCTy

TpeboBaHus oxpaHbl Okpy»KatoLLei cpeapi

[Mpasuna npuemku

MeToab! KOHTPONSA U UCTIbITAHUIA

CpeacTBa KOHTPOIS!, CPeaCcTBa U3MEPEHUSI U UCTIbITaTeNbHOe
obopynosaHue

Mopanok NoaroToBKY K NPOBEAEHNIO KOHTPOIS U UCTIbITaHUIA
Mopsagok npoBeAeHNs KOHTPOMS Y METOLbI UCTbITAHMI
Mpaenna 06paboTky pe3ynbTaToB KOHTPOMS U UCTIbITAHWIA
[MpaBuna ochopmneHus peayrnsTaTtoB KOHTPOIS U UCTIbITaHUIA
MeToauka ncnbitaHuii c 060CHOBaHWEM [OMYCTUMBIX MOrpeLL-
HocTen

TpaHcnopTupoBaHue 1 XpaHeHue

TpaHcrnopTupoBaHve

MecTo xpaHeHus

YcrnoBusi xpaHeHust

Ycnosusi cknagpoBaHus

CneumarnbHble NpaBuna vi CpokU XpaHeHuUs

YkazaHus no akcnyaTauum

10.9  Ytunusaums

10.10 TapaHTUK

11 MpunoxeHus

12 Bubnuorpaduyeckmne gaHHble

10.3.7

10.4
10.5
10.6
10:6:1

10.6.2
10.6.3
10.6.4
10.6:5
10.6.6

10.7

1057
10.7.2
10.7.3
10.7.4
10.7.5
10.8

AHanus CTpyKTypbl COAEpXaHusi CTaHaapTa nokasbiBaeT, YTo
B paspabarbiBaeMoM LOKYMEHTe [OMmKHa GbiTh NMpuBedeHa KOHKpeT-
Hasi 1 fetanbHas MHPOPMALMS O KOHCTPYKTUBHBIX, (hYHKLMOHAMNbHBIX
1 noTpebuTenbCKmnx CBoMCTBax 0bopynoBaHust; TpeboBaHus Gezonac-
HOCTW; METObl UCMbITAHWUIA; NpaBua NPUeMKN, MapkMpOBKX, YNaKkoB-
K, TPaHCMOPTUPOBKN, XPaHEHWS 1 yTUNm3aLumnm obopyaoBaHus.

HekoTopble koprnopaTBHbIe CUCTEMbI B 06nacTu aBuartonnv-
BOOOecneveHnst (M UX OOKYMEHTbI), UMetoLLMe hopManbHO Hauuo-
HarnbHy0 NPUHaANEXHOCTb, Ha onpedeneHHoOM aTarne CBOero Cyllec-
TBOBaHMWA MOMYyYUnn MexayHapoaHoe Npu3HaHue v pacnpocTpaHe-
Hue. KopnopaTuBHbIi cTaHaapT Accoumalum opraHusalumii aBuaTon-
nueoobecneyeHns BO3AYLLHbIX CYAOB rpa)aaHCKoW aBmuaLmy [OIHKEH
BKIIOUNTL B cebsi Bce nyyluee, YTO eCTb B HOPMaTUBHOMN Gase aTux
CUCTEM 1 y4eCTb JOCTVDKEHNS MeXayHapoaHOW cTaHaapTusauun. B
CBA3K C 3TUM, ana obecneveHns 6e30nacHOCTV NONETOB BO3AYLLUHbIX
CyOoB, CTaHOapT [JOMmKeH ObiTb rapMOHWU3VMPOBAH C OCHOBHBLIMU
TpeboBaHuAMM, pernameHTUpyeMbIMY CriefyloWmuM MexayHapoa-
HbIMW HOPMaMWu 1 MpaBUamMm B rpakaaHCcKom aBnaLmm:

Cneundmkaumm (ctaHgapTbl) AMepUKaHCKOro HeddTsIHOro
uHctutyTa (APIl) M UHCTUTYTa HEedbT Benuko6putanuu (IP):

AP11529:  CraHpapt AP| anst aBMaTtonmnvBHbIX LLSIAHMOB;

API/IP 1581: Cneumndvkaummn v TexHonoruu. OunsTpbl-cenaparopsi
aBWaLMOHHOIO PeakTUBHOIO TOMMNUBA;

API11582:  Cneumdukaums, kacawuiasca cxoacrtsa API/IP 1581
UMLTPOB-CENAPATOPOB  aBUALMOHHOMO PEaKTUBHOMO
TONNMBa;

API1583:  Cneuudurkaumm u TexHonorum. GunstpyoLme ruapomo-
HUTOPBLI C anemeHTamy abcopbupytollero Tuna Ans
aBWaLMOHHOrO TOMNNBA;

AP11584:  CraHgapt APl ans y3nos, fetanen u MoHTa)a CUCTeMbl

YeTbIpPexAMOBOrO ruapaHTa.

Cneumndpukaumm n ctaHgaptsel APl (APl Spec... u API Std...)
LIMpoKo npumMmeHstoTes B Poceun ¢ 1924 roga. HaumHas ¢ 60-x rogos
crneundukaummn API/IP ctanu ucnonb3oBaTbCsi MpU MPOBEPKE U
BHELUHeM ayauTe asporopToB Ha COOTBETCTBME TpeboBaHuAM
3anpasKy BO3AYLLHbIX CyA0B 3apy0exHbIX aBUaKOMMNaHuii.

HOokymeHTbl MexayHapogHoi Accoumauun BosgywiHoro
TpaHcnoprTa (IATA):
1 PykoBoacTBO NMo KOHTpOMto kayecTBa aBMaLMOHHOIO TONMBa
1 TEXHOMOrUAM paboT AN COBMECTHbIX CIyX0 3anpaBku BO3AYLLUHbIX
CyfooB TOMMMBOM, paspabotaHHoe CoBMeCTHOW WHCNeKUMoHHON
I'pynnoii B coctase komnanui: ENI, BP, Chevron Texaco, Exxon Mobil,
Shell, Statoil, Total, Kuwait Petroleum.
PekomeHgauum n TpeboBaHus ykazaHHOTO PyKOBOACTBA UCMOSb3YHT-
CA Mpv opraHu3auum n paspaboTke TeXHOMNorMmn asmartonnveoobecne-
YeHUss M MNpoBedeHVs BHELUHEero ayauta B aBuanpeanpusiTusix,
HaunHas ¢ 2001r. (JIG-1, usgaHue 8, 3atem nzganus 9 10).
2. PykoBofcTBoO no o6cnyxuBaHMio BO3AYLUHbIX Cy4OB B a3po-
nopty. Yactun 3 n 4 «TexHnyeckue TpeboBaHus k 06opyaoBaHUIO Ans
Ha3eMHOro 06Cny>KMBaHWS B a3pornopTy», BT.4.:
AHM 910 OcHoBHble TpeboBaHUS K Ha3eMHOMY 0GOpyAOBaHWUID AJ1s

obcnyxumBaHus 1 obecneyeHnst BO3AyLLUHbIX CyAOB;

i

AHM 913 OcHoBHble TpeboBaHusi nMo HesonacHocTM 06GopynoBaHUS
M0 Ha3eMHOMY 06CMy>XVMBaHWIO BO3OYLLHbIX CYA0B;

AHM 914 CoBmMecTMMOCTb HaszeMHOro 06opyLoBaHUS C TUMOM
BO3[YLLUHOTO CyAHa;

AHM 915 CraHpapTHble cUCTEMbI ypaBneHus;

AHM 952 ®yHKkuMoHanbHas crneundukaums caMoXo4HOro TpaHcnop-
THOrO CpeCcTBa Ans NepeBo3KM TONMBa

[MpakTnyeckoe ncnonb3oBaHWe ykasdaHHbIX npaBun B Poccumn peko-

mMeHgoBaHo ¢ 1999r. nocne odwmLmanbHOro ux nepesoga UpMoii

«TpaHCnpoeKT».

TexHuW4Yeckue cTaHAapTbl AOOPOBONBLHOIO NPUMEHEHUs
MexxayHapopaHow opraHu3auum no ctaHaaptmusauuu (ISO)

B Poccuu ykasaHHble cTaHAapTbl U3AAI0TCS U BHEAPSOTCS C
o6osHaveHnem MOCT P UCO u B OCHOBHOM MCMOMb3yHTCA MpU
cepTudmKaLmmn cucteM MeHemxmMmeHTa kadecTsa (Bepcusi ISO 9001);
aKonormnyeckoro meHemxkmenTa (Bepcus 1ISO 14000) n 6esonacHocTn
TPyAa npu pasnuyHbIX BUAaxX AesATeNbHOCTY.

B HacToslLLee BpeMs ka4ecTBO BbiNyckaeMoro o6opyaoBaHus
aBuaTonneoobecneyeHus Ha NpPeanpUSTUN-U3rOTOBUTESNE OLieHMBA-
etcano FOCT P MCO 9001-2008 «Cuctembl MEHEMKMEHTA Ka4ecTBa.
TpeboBanusi» n NOCT P 40.003-2008 «Cuctema cepTudumkaumum
[OCT P. Peructp cucteM MeHeXMeHTa kayecTBa Ha COOTBETCTBUE
FOCT P MNCO 9001-2008».

CranpapTtbl KomuteTta no Crangaptusauum (CEN)

Cranpaptbl CEN umetot o6o3HadeHve EN (c nHaekcaumen
npu HeobxoaumocTy cTparbl - DIN EN, BSEN n T. 4.), npumeHsitotcs B
30He EBponevickoro 3koHomuyeckoro CoobljectBa M B CTpaHax
EBponetickoit AccouuaLim cBoGOaHO TOPTrOBN.

HaunbonbLunii HTepec Ans rapmoHusauuy npu paspaboTke
KoprnopaTuBHbIx cTaHgapTos npeactasnseT DIN EN 12312 HazemHble
cpenctBa obecneveHuss nonetoB. Ocobble TpeboaHus. Yactb 5
«CpepfcTBa 3anpaBku BO3AYLLUHbIX Cy4OBY.

CnepoBatenbHo, MNPEeAnoXeHHble MEeTOAMYEeCcKUe OCHOBBI
pa3paboTku cTaHgapToB Accouunauun opraHusauuii aBuaTonimBoo-
BecneyeHns BO3AYLUHbIX CYAOB rPax4aHCKOM aBuauvu MO3BOMSHOT
chopmrpoBaTb OOHA HOPMATUBHBIX [OKYMEHTOB, NMPU3HAHHBIX BCEM
co06LLEeCTBOM CreunanucToB aBmaTonMBoobecneyeHns B rpaxaan-
CKOW aBuaLun npu MpOeKTUPOBAHWUWU, W3rOTOBMEHWUW, UCTbITAHUSX,
aKcnnyataumm n ceptudmkaLmm obopyaoBaHusa asuatonneoobecne-
YeHWsi OTeHECTBEHHOTO 1 IMMOPTHOTO NPOV3BOACTBA.

Mpoueaypbl pa3paboTky ykazaHHOro HOPMaTUBHOTO CTaHAap-
Ta pernameHtupytotca FOCT 1.5-2001 n FOCT P 1.5-2004 n npvsege-
Hbl Ha Cxeme:

MOHUTOPUHI OCHOBHbIX TPeBoBaHMi
11 napameTpos 060pyL0BaHHs, BKOYaeMbIX B CTaHAAPT

;

CospaHvie v yTBepxXaeHHe
nnaxa pa3paboTku cTaHaapTa
Ha 3aceaHm AccoLpaLn

®opmupoBaHue
thoHaa
(hVHaHCMPOBAHMS
Cospanve paspaboTku
paboyeit rpynmbl cTaHaapTa

A A
PaspaboTka npoekTa cTaHgapTa.

Paccbirnka Ha 0T3bIBbl

-

AHarnu3 0T3bIBOB, BHECEHME
HeobX0aNMbIX AONONHEHNI
1 U3MEHEHU

v

PaCCMOTpeHMe CTaHgapTa
Ha 3aceaHun Accoumaumm

v

YTBEpXKIEHWE U PErncTpaLys
cTaHmapTa

-

BHeppeHwe cTaHaapTa
11 ero pacnpocTpaHeHme <
(peanuaauns)

OpraHuzauys
paspaboTku
CcTaHaapra.

hag [

!
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Tumupkees P.T.,
HavyanbHuk HAC
OAO «HNAT»
O.T.H.,
npodgeccop

TpywwuH O.U.,

OAO «HNAT»,
acnupaHT

NHXeHep-TexHonor

MaBnos A. B.
BEAYLLWIA UHXEHEP
OAO «HUAT»,
K.T.H..

MwuHeHkoB A.A.,
HavansHuk HAJ
OAO «HUAT»

IGT.H.

®paHkos C.B.
VHXXeHep-TeXHoMor
OAO «HUAT»,
acnvpaHT

NMOBbIWEHNE TOYHOCTW M JOCTOBEPHOCTH
KOHTPOMA YNCTOTbI ABUAXWAKOCTEWN
ONTUKO-3NEKTPOHHbBIMU NMPUBEOPAMM.

ornacHo Tpe6osaHuam MOCT 10577 maccosasi 0ns 3arpsiaHe-

HUI1 aBUaTonnuB v rMApPOXULAKOCTEN nepen 3anpaskoit BC He

AormkHa npesblwarts 2 /7 (0,0002% macchbl), 4To COOTBETCTBYET
6...7 knaccam uuctoTel no FOCT 17216 npu aHanuae rpaHynomeTpy-
4ECKOro cocTaBa 3arpsA3HeHNiA. XoTst KOHTPOITb MO rpaHynoMeTpuyec-
KOMY COCTaBy 3arpsisHeHuni 1 6onee TpyaoeMKuid, HO aeT OCHOBaHMUS
AN VHTepnpeTauun pesynsTatoB, a Takke MO3BOMAET YBENUYUTh
TOYHOCTb, CTabUINBLHOCTL U JOCTOBEPHOCTL KOHTPOIS. B 0Te4ecTBeH-
HOVI MPOMBILLNEHHOCTN MPUMEHSIIOTCS OMTUKO-3MEKTPOHHbIE NPUBOPEI
Tvna MKX-904, NMOTOK-905, ®C-152 1 ap. Ans KOHTPONS YACTOThI
pabounx XnaKocTeit C aBTOMAaTU3UPOBAHHbIM CUYETOM KOMUYECTBa
4acTuL, 3arpsi3HEHUN B rOCTMPOBaHHON nNpo6e o6bemom 0,1 nutpa.
XOTsi ykasaHHble NMpUGOpPbl OCHOBAHLI Ha eAuHbIX (DU3NYECKUX NPU-
HUMNax usmMepeHust n aHanmaa rno amnuTyae v BpeMeHHOMY UHTep-
Bary OTPaXEHHOrO MIM 3aTEHEHHOrOo fyya CBeTa OT TBepAbIX YacTull
3arpsi3HeHNI, HO U3-3a Pa3fIMYHbLIX METOAUK TAPUPOBKW, HA Pasnny-
HbIX 3TaNOHHbIX YacTuuax, M3-3a KOHCTPYKTUBHBLIX OCOGEHHOCTEN
CHYETHOM 30HbI BO3HUKAIOT TPYAHOCTU WMHTEPMpETaLMy PE3yrbTaTos.
[o HacTosLero BpeMeHU HET pPe3yrnbTaToB CpaBHUTENbHBIX UCTbITa-
HWUV yKasaHHbIX MPUBOpoB. 3T hakTbl OBBLSACHSAKTCA TalKe OTCY-
TCTBMEM METOAVMKM OLIEHKN OCHOBHbIX METPOIOMMYECKIX NapaMeTpos
(NpnBOpPHON MOrpeLLHOCTM, HAAEXHOCT N AOCTOBEPHOCTU M3Mepe-
HWUi). MNMpeanaraemasi MeToAMKa OMNpPeaerneHnsl OCHOBHLIX METPONOr-
YeCkUX napameTpoB (TOYHOCTb, HAAEXHOCTb U [AOCTOBEPHOCTH)
OCHOBaHa Ha 06paboTke CTaTUCTUYECKUX AaHHbIX, Ha Ba3e MaTemaTy-
4YecKoro annaparta [MCMepCUMOHHOro aHanusa oAHOMaKTOPHbLIX
AMCMNEPCHOHHBIX KOMIIIEKCOB YKa3aHHbIX KOMUYECTBEHHbIX Mpu3Ha-
KOB.

Yucrota xupkocteit no FMOCT 17216-2001 onpenensietcs
YNCMOM Yactul, mo 6-Tu pasmepHbiM dpakumsam: 5...10, 10...25,
25...50, 50...100, 100...200, Gonee 200 MkM B npo6e o6bemom 0,1 1.
Tak kak pacnpefeneHue Menkux TBepAblX 4YacTuL, MoAYMHSIeTCs
TNIOrHOpMarbHOMY 3aKOHY, TO A1 KITaCCOB YMCTOThI C 3-ero no 12-Tbii
MaTemMaTU4eCckUM OXuUaaHneM, onpeaensoLwmnm obLui knace npobwl
ABnsieTcs knacc dpakunm 10...25 MKM, a OTKIMOHEHe KMaccoB Apyrnx
hpakumii onpeaenseT NorpeLLHOCT KOHTPOMS.

TeopeTuyeckin, OCHOBHas TPYAHOCTb OPraHW3aLmMy KOMMeK-
ca 1 ero 3PeKTMBHOCTb B OLIEHKE KONMUYECTBEHHBLIX MPU3HAKOB
3akrnoyaeTcs B BbIGOPE OCHOBHOMO (OAHOT0) hakTopa B U3y4aemMoMm
CO6bITUM M Anana3oHa ero M3MEHeHs Mo rpafaLmnsm.
lNpy opraHn3auuy komnnekca npu KOHTPOre YNCTOTbI KMAKOCTEN B
KayeCTBe OLHOTO OCHOBHOrO (hakTopa 060CHOBAHO MPUHATL YUCIIO
4acTuy, ogHou dpakumu, dpakuum 10...25MkM, a rpagauusimm GyoyT
oTAerbHble aHanuampyemble npobbl, NPUYEM LUTYYHYIO KOHLEHTpa-
umio B npobax HeobxoouMO M3MEHSATb B PU3UYECKU OrnpaBaaHHOM
[AvanasoHe.

Mpy opraHnsaumy ogHodakTopHOro KoMmmnsekca HeobxoaMmo
VCKIIOYNTD BMUSAHUA OPYrMxX (hakTopoB, TO €CTb 3TanoHMpOBaTh B
AaHHOM criy4ae matepuan u opMy TBepAbIX YacTul, a Takke pac-

rpefenexe Yvcna YacTuu o pasmepam.

[nsa pelleHnsa nocneaHux 3agay CrenyeT B Ka4yecTBe 3TarloH-
HbIX 3arpsAsHUTENen NCMonb3oBaTh KannbpoBaHHbIe WM oBarnbHbIe
MOPOLLKA C AOCTATOMHO BbICOKOW MOHOAMCINEPCHOCTLO. Hanpumep,
WwnndoBarbHbIe NOPOLLKM SMeKTpokopyHaa mapku 75 (FOCT 3647-
71) c 3epHUCTOCTbI0 No4 MMetoT cpeaHue pasMepbl YacTuL B npeaenax
10 — 25 mKkMm, Ha koTopble npuxoauTtes 60 - 65 % macchl, a opma
NMOPOLLKOB OT C(hepn4HOCTY U3MEHSIETCS NULLIL B Mpedenax He bornee
20 %, a pacnpeferneHue Yvcna YacTuL Mo pasmepam y WMdosarnks-
HbIX MOPOLLKOB M TBepAblx YacTu no FTOCT 17216 Tak )ke 0ANHaKOBbI.
[lns 3aBOACKMX YCNOBUI MOXHO MPUMEHSATE pearbHbIE 3arpA3HEHNs.
B aTOM criyqae norpeLuHoOCTV KOHTPOS 3arpsisHeHMin ByayT MeHbLLE,
YeM MoryYeHHbIe Ha 3TanoHHbIX 3arpsA3HUTENSIX.

MckyccTBEHHbIe 3arpsisHATEN, UCTIoNb3yeMble Mo AaHHOW MEeToaMKe,
MO3BONIAOT BECTU CPaBHUTENbHbIE UCMBITAHUS UMELMUXCS Nprubo-
poB.

[na oueHkn Hay4Ho 06OCHOBAHHOTO AManasoHa U3MeHEHWs!
LUTYYHON KOHLUEHTpauuu B npoGax yuyTeM criedylolime o6CTosAT-
enbCTBa.

KonunyecTBo (WTy4Has KoHUeHTpaums) yactul N B coceqHmx
knaccax yuctotel N1 1 N2 no FOCT 17216 pasHsiTecst B 2 pasa,
Mo3TOMY A0MYCTUMas OTHOCUTENbHAs MOrpeLLHOCTb [€] perucTpaumm
Kracca ro ofjHov pasmepHou dpakuum byner pasHa:

(=535 o

(1)
TAe - cpefHee KBagpaTudeckoe OTKIoHeHue; d = 2,54 — npu Hagex-
HOCTU oleHKu a = 0,9 sBnseTcs TabnmyHbIM KO3MDULINEHTOM OLIEHKN

no pasmaxy N, - N, B opmyne (1).

Kak 06bl4HO MpU TOYEYHbIX U3MEPEHWSIX, OLUMBKN U3MEPEHMI LTy -
HOM KOHLiEHTpaLIm1, MOgYUHSAIOTCSt HOpMarnbHOMY 3akoHy ®(z), rae z,
KBaHTUMb doyHKUMK Jlannacca-laycca. MNpyu CUMMETPUYHBIX rpaHuLIax
OTHOCUTESNbHO MaTemMaTVyeckoro OXupaHus (cpegHero Knacca
YUCTOTbI ¥)

@)

q){l\’f:Yl}: zq ,0TCtofja Y-Y=2-z4-0
IMpu HagexHocTu oLeHkn a = 0,95, okoHyaTenbHO ByaeT
Y-Y=2-26-04~2knacca

@)

Takum obpasom 4nst opraHM3aLlyu AUCNEPCUOHHOTO KOMIMIIEK-
ca LUTYYHast KOHLEeHTPpaLus 3TarnoHHbIX MOPOLLIKOB—3arpsi3HUTENeN B
npo6ax-rpagaLusix 4OIPKHA UCTIONb30BaThCS B COOTHOLLEHW Kak:

1:2:4.

Takve npobbl NMErko MPUroTOBUTL B XUMUYECKM YUCTON
emKkocTu obbemom 0,3 1. 3ackinatk B 3Ty eMKOCTb 12 — 15 MI™ aTarnoH-
HOro MOpOLUKa U 3anuTb YUCTYHO 3TaNOHHYK XKUAKOCTb, Hampumep
rMapoxunakocte AMI-10A. Pasnutb 3Ty KOHLEHTPUPOBAHHYIO XUA-
KOCTb Mo Tpem konbawm no 0,1 11, 3aTem Bo BTopyto Npoby fonute 0,1 1,
a B TpeTbio Npoby aonutb 0,3 1 YnCTON )KUAKOCTH. M3 ykasaHHbIX konb




rocrie TLATeNbHOro nepeMellBaHns oTobpaTb 3 KOHTPOSIbHbIE
npobbi-rpagauumno 0,1 n.

B kayectBe pasbaBuTens criesyeT MCroNb30BaTh Ty XK€ YUCTYHO,
ABaxbl MPOgUILTPOBaHHYI0 Yepe3 nabopaTopHble aleTraTuensto-
nosHele unbtpel Ned4 ¢ pasmvepamu kanunnspos 0,8...1,2 Mkm
3TaroOHHY0 XNOKOCTb.

MogroToBneHHble ykasaHHble TpyU MpoGbl HEOGXOAMMO MPONMBaThH
yepes (npoBepsieMblil) nNpubop KOHTpors 4yuctoTel Mo 3...5 pas,
3anucklBas pesynsrarbl UBMEPEHUIN B MEPBYHO CTPOUKY Tabnumubl Ne1.
no 3-M rpagaumsm.

MaTtemaTnyeckasi o6paboTka OUCNEPCUOHHOTO KOMIIEKca No3BosseT
TMOJy4YNTb TPU HE3ABUCUMBIX ANCTIEPCUN:

=Xn (M, — Mp)?*
= XNy — Mp)%

- hakTopuarnbHy MEXTPYMNMOBYIO AUCTEPCUD  C,
- ChyyaiiHyto BHYTPUrpynmnoByt AVCEpPCUto  C,

- obuwyto aucnepcuio €, = (N, — M5)?%;

3peckb N, — 4ncrno yacTul pasmepHor gpakumumi0...25 Mkm;
M, — vacTHoe cpegHee no OTAenbHbIM Npobam yncno vactul; My —
obLee cpefHee YMCIO YacTuL,; r—HoMepa Npob ¢ pasMYHON KOHLIEH-
Tpaumen.

Mcxogs w3 matematuyeckoro onpefeneHus OUCrnepcui,
COCTaBUM UX COOTHOLLEHWS, onpeaenstoLime nx Musnyeckmin cMblcn
[O51 OL€HKN METPOIIONMYECKUX XapakTepucTuk. Mimeem:

-%=83p — TEOpEeTUYECKN omnpedenser BhAUSHUE CryYalHbIX
dhakTopoB Ha 0BLWWWMIA pe3ynbTaT, YTo B A4aHHOM criydae hakTuyecku
onpenensleT npmﬁopHyro MOrpeLLHOCTb;

- y_anP— TEOpETNYECKN Ornpefenser BepoATHOCTb (Hagex-
HOCTb) pacrno3HaBaHus (peructpaumn) usydaemoro aktopa (Konu-
YeCTBO 3TaroHHbIX Yactuu) u3 obliero konuyecTsa

e
VHGhopMayUOHHB It CEOPHUK
Q A

YaCTUL| BCEX Pa3MEPHbIX (hpaKLUI 1 SMEKTPOHHBIX LLYMOB

[T 2010

HbIM MCKYCCTBEHHbIM 3arpsisHeHnem 1 060CHOBaHHbIM BblOpaHHbIM

COOTHOLLEHNEM LUTYYHbIX KOHLEHTpauun kak 1:2:4 nnu ¢ pasHuuen B

Knaccax Ao 4 MO3BONWNW HaWTW chefywoliMe MeTporiornyeckue

XapakTtepucTukuy (Tabnumua Net):

- npubopHas norpelwHocTb £ =0,39 npu HageXHOCTU U3MEPEHUIA
a=0,91£0,18;

- JoCTOBepHOCTb U3mepeHuii B npegenax f=0,6...0,8;

- TpeBbllleHNe MNPUBOPHbBIX MOrPELLHOCTEN Hag CryYanHbIMU
A=2,32;

Bce meTponoruyeckue nokasarenu yknagbiBailoTcs B Tpebyemble

npefensl, paccuyntaHHble B popmynax (1) u (2)

Takum o6pasom, npeacTaBrieHHas METoAMKa, NMO3BOMSET B YCIIOBUAX

CepurHOro npousBoacTea 6e3 nepvoamnyeckort oTnpasku Npudopos

M3roTOBUTENIO OS5 NMPOBEPKM, ONpefensTb MeTpororniyeckne napa-

METPbI OMTUKO-3MNEKTPOHHBIX MPUBOPOB KOHTPOISA YNCTOTbI XKUAKOCTH.

MMonyyeHHble pesynbTaThl cTaTucTUdeckon obpaboTku kommnnekca

(tabn. Ne1) nogTBepxpatoT paspabotaHHyto B OCT 1.41.144-2006

MeTOAUKY aTTecTaLum obLLEero Knacca YACTOTb XKUAKOCTEN Mo Knaccy

dpakumm 10...25 MkM ¢ pasmaxom He Gornee 4 B knaccax ocTanbHbIX

5-T ppakumn, kak nokasaHo B dpopmyrne (3).

[Mpw yBenu4eHun yncna rpagaumi u Ynucna KoHTPonupyeMbIx
pa3MepHbIX pakuMin faHHas MeToAMKa MOXET MWCMofb30BaTbCA
TaKxKe v ANs NpoBefeHNs MOBEePKY NPUBOPOB C 3aHECEHVEM NMOMYYeH-
HbIX METPOMNOrMYecknx nokasaTenew B nacropTa npubopos.

[JOCTOMHCTBOM [aHHOW METOAUKM SBMSIETCS TO, YTO OHa
MO3BOISIET MOMYYNTb EAUHOOOPA3HYI0 MHTEPNPETALMIO Pe3yrbTaToB
N3MEepPEeHUs TakuxX CIIOXKHbIX 0OBEKTOB Kak U3MepeHusi Menkoamcnep-
CHOrO cocTaBa paboymnx XMAKOCTEN.

Tabnuua 1. AnroputM AuUCTIEPCUOHHOTO aHanM3a ofHOMAaKTOPHOro KoMMTeKca Anst
KOMMYECTBEHHbIX MPU3HAKOB (YMCMa YacTHLL) NpW UCKYCCTBEHHOM PErynpoBaHNY
LUTYYHOM KOHLIEHTPALM B COOTHOLLIEHIM Kak 1:2:4

M3MepUTenbHOM cucTeMbI Npubopa; Ne MNapameTp Homepa npob ¢ pasnuyHoli KoHLEHTpaLyelh (rpagaLen), r Bbiuncnenus
Cx - 1 2 3
© 7, — OMPEfensieT COOTHOLLEHNE HECMy4aiHbIX 1 T ncno sacrny N, (@ 10-25wa)|75; 66: 58: 90 48409833 38163118 ZT -
CryyaiiHbIX (hakTopoB, T. €. B JaHHOM Criy4ae opmarnu-
3yeT TpeboBaHWs MeETpororuvM mpuBOPHOro KOHTPOMS, 2 | Yeno ananwaos, n; 4 4 4 In=12
Korga Hecrny4aiiHble (MprGOPHbIE) MOTPELLUHOCTY 3HaYM- SN b2 BLL aid Z(EZN)=534
TenbHo, B 1,5...3 pa3a, AOMKHbI MPEBbILLIATH CRyYaiHble; AR L e DS e | e
[locToBEpPHOCTL MONyYeHHOro pesynbraTa 5 4
aHanu3a TEeOPEeTWYECKM OMpeaenseTcs no TabnuyHbIM 5 | 2NA) 73; i 65;02 48; t‘m; 7+7§82 282;; 16;82 st 2_(20006
3HAYEHWAM CTaHAApTHOro F U MOLEPHU3MPOBaHHOMO @ :2?9:;4 piSee :332; (B0
KpuTepueB Puilepa, KOTOPbIE BLIYACTSIOTCS MO opmy- 3 TN, 3 37 23
YactHas cpeghsa M, = — 9 3 iy
nam: Fofe Inir o ok Fed Ton
=i MO =0 ) 7 | Obuyas cpeaHsst Mz YN _& B
& ¥ 3
roe maz - MNOrpeLHoCTb OLIEHKN HageXHoOCTn a 8 | Obuyee BcromoraTenbHoe i Z(EZN,)? 5342 iy
N3MEPEHWIA, N pacCYUTLIBAETCS Kak: tuero 2T oS A 2
= (1 —OCE,P 221:—;:11‘ (5) 9 | GakTopuanbHas avcnepeus C,=2H-H, C, = 29028 — 23763 = 5265
e TOYEYHOM OLEHKN
rae Zn - cymma BCeX M3MepeHuit; Zr - cymma 10 | Cnyvaiias avcnepcrs CA(END)-2H, C, = 30006 — 29028 = 978
NPUHATBIX rpagauuii (npob). TOYEUHOI OLiEHKY
o 11 | Obuwas pvcnepcus C~E(EN)-H, C, =30006 — 23763 = 6243
[ocToBepHOCTL B U3MepPeHUiA HaxoauTes no Tabnuue [2], T | KomarbroIoCN AR C.=C 1 C. C.=52651978= 6243
C Y4YETOM paccyuTaHHbIX KpUtepues @ unu F, U ¢ y4eToM 13, [ niCoptas OTpBIREEE =
yncna creneHeit cBo6oabl v; 1 v, PaBHbIX: e= |2 e
n=xr—1luv,=Yn-3r (6) 2
14 | HageXHOCTb H3MEpEHHS, Clnp. c 5265
3HaveHnss pocTtoBepHocT B B Tabnuue [2], oy, = C—" 92
[Al0TCS MPU pasHbIX 3HAYEHWsIX Nopora JOCTOBEPHOCTY, _ £
paBHbIX 15 | CooTHoLueHWe NpuBOpHOIA 1 C 526
cyyaiiHoit norpeLHocTet, A. L= C_x
0,6; 0,8; 0,9; 0,95; 0,99. =
3HaueHne B< 0,6 cuMTaeTcs HEAOCTATOYHBIM 7S 16 | Kpurepuit Gnuwepa, F P G R NE — 2422
NpuBOpHLIX MaMepeHuin. 3HaueHne B < 0,8 siBnsieTcs G ¥r-1 T “E-1
TPaHUYHLIM, HO MpuemnemMbiM. 3HauyeHue B = 0,99 17 ”Mcga Vi V2 CTeneHelt vw=Yr—1 "1_:132‘ 13i29
ABMSAETCS MPUEMIIEMbIM TOMBKO MPY M3MEPEHUSX 0BbIYHO ERoBeRR 3 e, 5 2 b
HecTabunbHbIX, CUMbHO BapuabenbHbIX Mo U3nYecKon =

npuvpoae (akTopoB, Tak KaK CrnaXuBaeTcs BnUsiHUE
hakTopranbHbIX (M3MepsieMbIX) 1 ClyYaiHbIX hakTopoB.

18 | Mpu kputepun F paBHOM
24,22 v yncnax cTeneHen
cBoboabl Vi=2 1 Vo= 9, B1

B =@(F;vi;v2) = 0,6

[ns obneryeHus nNpoBeLeHUs pacyeToB, B TOM
p - p 19 | Owubka B oueHKe ) gl 3 _(1_0922) _0033 mg = 0,18
yucne n ¢ npumeHeHnem OBM, BBoasiTcs nmogcobHble HaleHOCTU UaMepeHnii, Ma S = 2
BENNYUHbI: 20 | MonepHHapoBaHHsiit o iy ( o= _0’84 =2545
-YacTHble BeriomoraTenbHbleuncna g, = &4° "*) S0 A AR mg g

: 21
-uxcymma X H;

2
- 06LLiee BCMOMOraTenbHOE Yncro H, = &8

[Mpy kputepun ®=2545n
yucnax cTeneHei cBobogb!
V=2 1 V2= 9, 13 Tabnuupl
In | | uMeeM 10CTOBEPHOCTb, B2

B2 = @(@;v4;v,) =08

Cc y4yeToM 3TUX BCNoOMOraTtesribHbIX BeNUYnH

BblLLI€YyKa3aHHble NCNEePCUN NErko pacCcHnTbIBaTh Kak:
Ce=3H,—H,; C,=ENZ~%H,; C,=XNZ—H, @)

Pesynetathl nabopaTopHbIX WCMbITaHW NPU MPOMBIBKE Ha
npubope MOTOK-905 noaroToBneHHbIX Tpex npob ¢ paHee ykasaH-

Cnucok nutepaTtypbl:

1. P.I. TumupkeeB, B.M. CanoxHukoB [1pomblLLIEHHAs YnucToTa u
TOHKas cpunbTpaums paboumnx XUAKOCTEN neTaTenbHbIX annapa-
T0B. M, MawmnHocTpoeHue 1986 1.

2. HOn.0.Kengan. Teopus ctatuctuku. M. locctatuagart, 1960 .




WHbopMayUOHHbIL c6OPHUK

Tumupkees P.I. MuHeHkoB A A., Tpywuh O.U., ®patkos C&

PA3SPABOTKA TEXHONOT W A OBOPYLOBAHWA
ONA NMPOMbIBKIA ASOTUPOBAHHBIM TOTJIMBOM
TPYBOMPOBO/HbIX KOMMYHWKALIM ASPOIMOPTOB.

NSl HOpManbHOrO (MYHKLMOHWPOBAHWS TUAPaBIMYECKUX U

TOMMIMBHLIX CUCTEM MeTaTernbHbIX annapaTtoB HaubOosbLUyo

OMacHOCTb MPEeACTaBMAT KPyMHble TBEpAble YacTulbl Tuna
CTPYXKW, CKONOB U T.A., OTBETCTBEHHblE 3a aBapuitHble UMK faxe
KaTacTpoduyeckne cutTyaLmu.

B Toxe Bpems yaaneHve MMeHHO KpynHbIX YacTuL, Auamerpa-
My Goriee ) 2200 MKM B TEXHOMOMMYECKUX MPOLECCax MpPOMbIBKM
yKasaHHbIX Tpyb6onpoBogHbIx cuctem J1A n TpybonpoBoaos aaponop-
TOB MpeAcTaBnsioT Haubornblune TpyaHoCTU. 3TH hakTbl OO BSCHSIHOT-
CA KaK BEPOSITHOCTHBIM XapaKTepoM OTPbIBa M MOCeAyoLLEro BbiIHOCa
M3 CUCTEMbl KPYMHbIX YacTul, Tak W TPyAHOCTAMM obecrnedeHus
GOMbLUMX PaCXOdOB XMAKOCTU [Ans [OOCTUXEHWUs TypOYIeHTHOro
pexuma TeYEHUs, B KOTOPbIX TOMbKO W CYLLECTBYIOT MPOAOSbHbIE W 1
norepeyHble W  COCTaBMstOLME CPedHel pacxodHOW CKOpOCTU
w=wtWw npuyem W = (0,1...0,2)w.

PaccmoTpum ruapoamHaMuyeckme ycroBus OTpbiBa U BbiHOCA
TBEpAbIX 4acTUL, 3arpsi3HeHniA MOTOKOM XuakocTu. [ewkylias cuna
notoka G B AaHHOM cryyae sIBMsSeTCs pe3ynsTaToM Heynpyroro
B3aMMOeNCTBNSA TypOyneHTHOro siapa noToka WAKOCTU C TBEpAOoW
YyacTtuuen. B pesynbrate Takoro Heymnpyroro B3auMOEWCTBUS arie-
MeHTapHasi Macca XUaKocT AM; U3MEHUT CBOK CPELHIO PacXof-
HYI0 CKOPOCTb C W [10 CKOPOCTY ABWXEHWS YacTULbl Wy , T. €. YacTuua
OBWKETCHA C OTHOCUTENbHOM CKOPOCTBI0 Uy = W — Wry  CornacHo
3aKOHY COXpPaHeHUs1 KONMYeCTBa ABWKEHNUS UMEeM:

AMy (W —wy) = GAL
rae,’At - BpeMs B3auMOZENCTBUS YacTULbl C 3IeMEHTapHOM Maccoi
KUOKOCTW.
OremMeHTapHyo Maccy XUOKOCTM, B3aMOAENCTBYOLLYIO C YacTULEN,
MOXHO NpeacTaBUTb B BUAE:
AMy = 5 D2pwAt
M3 OByx mocrnegHux ypaBHEHWUI MoflyYyaem cumy, ¢ KOTOpou
noTok AEVICTByeT Ha TpaHCNopTUPYEMYHO YacTuLly
G = ZDprur,
3anuLemM Npoekumio AeiCTBYOLWMX Ha YacTuLy CUM Ha OCb
NMOTOKa C y4eToM curbl « CTOKay» CONpOTUBIIEHUS ABVKEHWIO B BUAE:

T dug_ b D

3 p,qd—t =h o7 PWly — 3EpD Uy
Tae P, Py - NIIOTHOCTb XMAKOCTU U TBEPAON YaCTULIbl COOTBETCTBEH-
Ho, It -abcontoTHasi BA3KOCTb KUOKOCTH.

PelleHvie nonyyeHHOro ypaBHEHUS MPU HaYarbHbIX YCNOBUSX
t=0; uy=wy , T e, KOrga YacTuLa elle He yBreyeHa MOTOKOM,
UMeerT BuA:

t £
U= WeXp[r_l_r_z] (1)

pyb _ pub®

FAe Ty = ;; Ty 184 - COOTBETCTBEHHO MOXHO paccMaTpu-

BaThb Mo Teopum akag. I JlonusHckoro [1] kak BpeMs penakcaumm
(mocTmxkeHme 67 % 3Ha4eHU PyHKLIMM) CKOPOCTU YaCTUL, NMPU pasroHe
1 TOPMOXEHUN.

W3 peweHuns (1) BUOHO, YTO B 3aBUCUMOCTM OT 3HaAYEHWUN
criaraeMblx B MokasaTene 9KCMOHEHTbl YacTviia MOXeT unu 6biTb
yBENMYeHa NoTokoMm, koraa dy = ¢ unu sameanuTb cBoe ABMXKEHME
Uy = Wy BbiNafgaeT Ha JHO kaHana.

W3 ypaBHeHusa (1) cnegyeT Takke, YTO YacTuLa ABWKETCSH
nepnoanYecky 1 ckaykamu, Takkak crnyyan ¢ —> ©  13-3a XaoTUYHO-
ro, BUXPEBOro W MynbCaLMOHHOIO ABWDKEHUS XUOKOCTU B TypOyneH-
THOM MOTOKE NpaKkTU4YeCcKn Hepeanuayem.

M3 dusnyeckoro cmbicnia ypaBHEHMs (1) MOXHO cHMTaTb TPaHCMNOPTU-
POBKY 4aCTUL, ¥ UX BbIHOC 3 30HbI OYUCTKW BEPOSITHOCTHBLIM MpoLec-
COM, @ MOTOMY Camo [ABVKEHNE YacTHL, CKayKooBpasHbIM.

Takum obpa3om, YacTua OAHOBPEMEHHO y4acTBYET B ABYX
[BWKEHMUSIX: CO CKOPOCTbI0 Wy =W — B OCEBOM HanpaBreHUn U co
CKOpPOCTbIO Wy = W —BpaguarnsHoM.

Torga BEPOSITHOCTM TPAHCMOPTUPOBKU YacTul, By 1 oTpbiBa
Borr B TypBymeHTHOM MOTOKE OMpedernsioTcst kak OTHOLLEHUS
COOTBETCTBYIOLLMX BO3MOXHbBIX FOPU3OHTAIIbHOTO Y BEPTUKANbHOMO
HanpaBneHui ABMXEHUI 3a UX BpeMs penakcauun T, u, T, T.e.

T T
s e
P W, orp =

rae, Wy = Woc  — CKOPOCTb OCaXAEHUS! HacTHLIbl AaHHOTO pa3mepa;
Wy = W —nonepeyHas CocTaBMAILLAs CpeaHeli pacxoaHOi CKOPOCTY.

B 6onbLUnHCTBE CriydaiHbiX NPOLECCoB, Koraa HeT npesanu-
pytoLLero dpakTopa, ykazaHHble BEPOSTHOCTU NMOAYMHSIOTCH HopMarb-
HoMy 3akoHy Jlannaca-laycca. Torga nonyyaem:

oc rz] D] V Ty
= ’ =
Borp ®|_-r

roe, YV -KuHemaTndeckas BA3KOCTb aBuaTonnmea.
Pacuetbipatotans D = 200 mMkmnpuee woe =5-10"m/c crepyto-

e BeﬂBVI\-WIEbIZ 5.10-1.200 .10
& 18-2-10-5
Mpu ckopoctu notoka W = 0,5 m/c, c yueToMm 3HaueHus

Bp=9

w 18u
]-“"’[57

] ~ @[0,2]; B =~ 0,52

Ww=02w ana B, nmeem:
Bk g Re B = @[04k Bos =076 (3)
s G- 200 08 | T e R eIE

Takum 06pasom, COBMeCTHasi BepoATHOCTL ByeT paBHa:
By =0,52- 0,76 ~ 0,4,
Onsayactny D < 50 MKM v Npu npexHei CKopocTu MOTOKa MMEeeM:

BIP = 0,9; BOI? =) 0,8; Bz = 0,9' 0,8 = 0,75

OTcloga BUOHO, YTO [Jae TaKue MpPOCTble WHXEHEPHble
pacyeTbl MoKa3blBatoT, YTO ANs KpynHbIX (D > 100 Mkm) YacTuy Bypn
B <0,5...0,6, ToraakakBgpp = 0,8 Ans menkux yactuy, a Byp = 0,9,
T. €. X yaaneHue aheKTUBHO MPOCTOM NPOKaYKOMN.

Takum 06pasoM, aHanmUMTUYecKkuii aHanu3 coBnagaer c
pearnbHbIM, MPaKTUYECKUM OfbITOM, KOrga 3aTpyAHEHO yaareHve
VMEHHO KPYMHbIX YacTuL,.

Tenepb oLeHUM Hanbonee BeEpPOSTHYO AnvHy Al eanHUYHOro
ckayka KpynHbIX YacTuL,. Y4TeM, YTo Hanbornee BeposTHOE BpeMsi

OCaXAEHWUS KPYMHbIX YaCTUL KaK Epe = /WOC , d BpemM4A UX BblHOCa

1 cKayKa NponopLmoHansHo tp = ‘M/W Torga Haubornee BeposTHas!
OnviHa ckadka Al Bynet paBHa:

ey 2
- Dy @

Hanpumep, ons ycrioBui NpoMbIBKW, yKasaHHbIX B [2], ans
yactuy D = 200 mkm npu ckopocTu notoka w = 0,5 M/c u gnameTpe
Tpy6onpoeoaa Dy = 0,2Mm, nmeem:

TN I
5.102 .

MuHUManbHas AnvHa ckadka, onpenensemasi B OCHOBHOM
BpeMeHu TopMmoxeHus, ansd yactuy, D = 200 mkm
1,0-7-200-200- 10712
18-1-10-°

Takum 06pa3om, MakcumanbHas AnvHa ckadka onpeaensieTcs
opmynoii (2). MonyyeHHble peaynbTaTbl MO3BOMSIOT ONpeAensiTb
BaXKHEMLLMIA napaMeTp rnpoLecca 04UCTKU TpyBOonpoBOAHbIX CUCTEM
METOAOM NPOoKayKku, 8 UMEHHO BPEMS MPOKaYKU.
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WHehopmayuOHHB I cBopHUK 3

Mpn paccMoTpeHun npolecca TPaHCMOPTUPOBKU YacTHLL
CriefyeT y4ecTb, YTO Takie CKauku JOMMKHbI GbiTh MPONOPLIMOHANBHbI

4acToTe nynbcauui TypByrneHTHOro NoToka, kak f; = /sz'

Torna 3a Bpemsi NPOMbIBKM YMCIIO YaCTHL, COBEPLUMBLUMX TAKOW CKa4oK
Yepes rKkcrpoBaHHoe ceveHe [a] Byner paBHo:
N, Al+Bs- fydt
Yucno yacTuu N, 0CTaBLUMXCS OT MepPBOHAYanbHOr YMCa YacTuL
Ny vagnue L, = L — L, onpenensiem kak:
Ny —N,=dNL(1-By)
Tak Kak C pOCTOM dlf 4MCrO OCTaBLUMXCS YaCTUL YMeHbLLaeT-
csl, UMeeM: 1 )
ANL(1—Bs)}=—Ny-Al-Bs - fdt
Peluas nonyyeHHoe ypaBHeHME Npu rpaHnyHbIX YCNoBUSIX, KOrAa
t=0; N=N,, nt=1t; N=N, nonyvaem:
N, Al By
e e )
o P 3
M3 cbopmynbi (3) Harpgem HeobxoaMmoe Bpems NpOMbIBKY,
Ans Yero nprMeM ycrioBue, 4To B NocrnegHux npobax Ynucro YacTuly
Dy =200 mMkM He npeBbilwaeT 2% 0T 1x YMcna B nepBbIX Npobax. 1o
YCINOBUWE BbINOSIHAETCA, €Cny nokasaTelb 3KCMOHEHThI paBeH 5...7.
lMoatomy ¢ yueTom cpegHero 3HaveHus Al 13 dpopmynel (2) umeem:

L woe (1— By DZ, 1—32)
tp=7T—"—{—=)=7L- — 4
i w2 (BE) 7LW°CQZ( B, s

PacyeTbl npnDyp =0,2 M, L=100 M, ckopocTn w = 0,5 m/c ansi

Dy = 200 MKM 1 paHee HaliLEHHON COBMECTHON BEPOSTHOCTM TPaHC-
noptuposku By = 0,52+ 0,76 ~ 0,4 patot:

100-5-107* (1 —-0,4

0,5:0,5 0,4

Toraa ansyactiy D = 50 MkM U Woe = 3,1+ 1072 npu Tex xe
YCMOBUSIX UMEEM:

! 100-3,1- 1072 (1 - 0,75

% 0,5-0,5 0,75

W3 pacuetos copmynbl (4) BUOHO, YTO C pocTOM pasmepa
4acTuL pesko yBenuyrsaeTcs TpebyemMoe BpeMsi MPOMbIBKY.

OTU BLIYNCIEHUS MO3BONSAOT CAEMNaTh CreayoLne BbIBOAbI.
V13 NpakTuk1 M3BECTHO, 4TO Haubonee achhekTMBHa NPOMbIBKA MpU
CKopocCTsX noToka nopsigka 10-20 m/c, korga BEpOATHOCTb OTpbIBa
KpynHbiX Yactuu 200 mkm 6rmmska k 0,5. BeposiTHOCTb OTpbiBa MErKux
YacTuy bnnska k eauHULE ke Mpu ckopocTsx Gonee 0,5 m/c, T. e.
3(PPEKTUBHOCTL MPOMbIBKU OMPELENSIETCH OAHOBPEMEHHbIM BhIMOM-
HEHWEeM YCroBMI OTPbIBa W BbIHOCA MMEHHO KPYMHbIX YacTul,. OTOT
BbIBO/, COBMajaeT C BbIBOAAMWU TeOPUM OBUKEHMUS YaCTULL JOHHbIX
HacoCoB, MMeILLIMX B OCHOBHOM pa3mepbl 6onee 200 MkM, U Teopum
ABWKEHUs Nynbnbl B rugpotpaxcnopte [1].

MonyyeHHble Bbile pe3ynsTaThl MO3BOMAIT OMNpPeaenuTb
BPEMsi MPOKaYKu B 3aBUCKMMOCTUN OT AUHbI CUCTEMbI, MUHUMATIbHOMO
Anametpa Tpybompoeoga M pacxoda kuakoctu. OpHako, ecnu
3arpAsHeHUss UMET [O0CTaToMHO BonbluMe afre3aMoHHble CBOWCTBA,
Toraa Brp = Bopp = 0,1,

TeopeTnyeckn st CUNBHO 3arpA3HEHHbLIX CMOMOMNOA0BHbIX
NpoAYyKTOB TPYy60NpPOBOLOB MMEEM:

1-Bs

(—*) =99

By
T. €. Bpemsi npoMbIBku BozpacTteT B 60...300 pas.

Havbonee acekTnBHLIM CMOCOBOM OYUCTKM 1 MPOMBIBKIA
TONSIMBOMPOBOAOB U TPYyBOMPOBOAHBLIX KOMMYHMKaLMA SBRsSETCA
NMPUMEHEHWe ra3oXknAKOCTHbIX MOTOKOB. B 4YacTHOCTU NEpPCNeKTUBHLIM
SBISIETCA NPUMEHEHNE a30TMPOBAHHOIO aBMaToNM1Ba 3a CYeT BBOAA
B MOTOK aBMATOMNMBa CKaToro rasa - asora. [1py 3ToM B 3aBUCMMOCTH
OT MaccCbl BBOAUMOrO rasa, BO3MOXHbI TPU Pa3nuyHbIX CTPYKTYPHbIX
pexumMa: mny3bIpbKOBbIA, CHapsagHbIi U MNpobkoebin. [Ons uenein
MakcMmarnbHoro nposieneHns adhdekTa rotauum TpebyeTcs Mernko-

trp=7 )w21000:35.mm

): 30 ¢=0,5uun

PucyHok 1.

1 - HacocHasi cTaHuus;
2 - a30T03anpaBLWK;
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AucnepcHas nysblpbKoBasi CTPyKTypa, obecneumBaroLLas nnaBy4ecTb
TBEpAbIX 3arpsAsHeHuid. B sTom crydae oecriednBarotcs nydllve
yCroBusi Noxapobe3onacHoCTn, a Takke YMEHbLUAKTCH CKOPOCTU
OocaXdeHUst TBepAblX YacTuL, MpuMecelt 3a cHeT NpunvnaHus drora-
LIW K HUM ra3oBbIX My3bIpbKOB.

OyeHb BaXHbIM SIBMSIETCS OMnpedeneHne OnNTUManbHbIX
YCIIOBUN BBEAEHWSI CXXAaTOro as3oTa B MOTOK aBMaToMnvBa B LIEMNsX
obecneyeHns onTUMarbHOM MEerNKOAMCNEPCHOM CTPYKTYPbl U MUHM-
MarbHOro rasocogepxaHusi (06bemMHOV KOHLEeHTpauuu asota B
XKUAKOCTY), 4To obecrneynBaeT MUHUMaNbHbIE 06bEMbI ApeHaxa rasa
B atMocepy Ha BbIXoAe U3 KOMMYHUKaLuid. OnbiTbl MoKasanu, YTo
HanGorblias CcTabuIbHOCTb MENKOAUCMNEPCUOHHON CTPYKTYPbI
A30TMPOBAHHOTO TOMMNVBA AOCTUraeTCst MPU UCMOMb30BaHNUM B rasundu-
KaTope MoBbILLEHHOW ATNMHbI KAaNUNMISPHLIX MEMBPaHHbLIX (PUMETPOB C
pasmepamu nop mMeHee 1 MKM, a a3oT BBOAUTCS MPU aKyCTUYECKUX
konebaHusx 4acToTol 6...8 Kl 3a CYET NPUMEHEHUS OPUMMHAMNBHOTO
CTPYMHOrO n3nyyarerns.

[pyroit BaxkHbI hakTop pexuma 3akmnoyaeTcs B onpeaene-
HAU [aBreHVs B MOTOKE, KOTOpoe obecrneyvBaeTcsl COXpaHeHust
Merbianilumx pasmepoB 40 20 MKM rasoBbIX My3bIpbKOB 1 HELOMyLLe-
HUS UX KOarynsumm.

OT0 yCroBue ONpefersieTcs, ECNY HET NPEBbILLIEHNS Kanui-
nApHOro fgaeneHuns P = U/D Haj TeKyLUMM 3Ha4YeHWeM MEeCTHOro
[aBneHus B NoToKe, BbI3BaHHOE NafileHUeM HayarnbHOro AaBreHust Mo
OnViHE KOMMYHMKaLMW, 3TO YCIOBUE MOXHO 3anucaTh B BUAe:

2
A el s A
i 64 Dp-2q D
roe, Re = B yyeno PeiHonbaca; g - yckopeHue curnbl Beca;
y - y,qeanQiVl BEC ra3oXunaKkoCTHON cMecn,d — Ko3a(DPULIMEHT NoBep-
XHOCTHOTO HaTS>KEHWS XXUAKOCTU.

PacyeTbl mokasbIBaloT, YTO B KOHLIE TPYBOMNPOBOAHON KOMMY-
HUKaLuuu He JOMKHO BbiTh AaBneHus B notoke meHee 0,23...0,25 MMa
(2.3...2.5atm).

Ha pucyHke 1 pgaHa npuHUMNWanbHas cxema MPOMbIBKM
230TMPOBaHHbLIM TOMUBOM.

lNpu pacxone asunatonnuea @ = 1000 n/mMuH Ans obecneyeHns
rasocofepxaHus 8 8-15% npu gasnexun 0,2...0,4 Mlla B Tpy6onpo-
soae D,,=0,2mu L = 200m BecoBoi pacxod asota coctasuT 36...40 kI,
O DEKTMBHOCTL yaaneHust kanenbHOM KUAKOCTU U3 OPEeHUPYEeMOoro .
rasoo6pasHoro asota gocturaer 98% (Mo MaccoBoW KOHLEHTpaLum)
npy NPUMEHEHNN cenapartopa C XaoTUYHbIM PaCroNOXEHUEM MOSTbIX
KOPOTKUX TPyBOYEK.

KauecTBo M MpousBoguUTENbHOCTb Mpouecca MPOMbIBKMA B
CPpaBHEHMUW C MPOMbIBKON MPOCTLIM TYPOYNEHTHLIM NMOTOKOM Yyryuiia-
etca B 3-4 pasa, 3aMeTHO CHUXKaeTcs NMoTpebHbI pacxof rnoToka, a
rmaBHOe 3(PPEKTUBHOCTb yaaneHus: 3arpsa3HeHnin B Buae Mertannu-
YeCKOW CTPY>KKV pasmepamu 4o 6 MM yBenuuvsaeTca B 8...10 paa.
HecnoxHas nepectpoiika 6riok-cxembl MO3BOISIET BECTU MPOMbIBKY
Tpy6onposoaos D, = 250MM B CHapsiHOM MepuroanyYeckoM peskmme
TEYEHNS a30TVMPOBaHHOrO TOMMMBA, Korga 3dpdpekTbl drioTauum
NMPOSABMSATCA TOMbKO MO rPaHuLaM rasoBoW MpobKW, a roKarnbHo-
BUXpeBas TypOyneHTHOCTb Ha TopLie NPo6KM okasbiBaeT HanborbLlee
CUII0OBOE BNsIHME Ha OTPbIB 3arpsidHeHus. B aTom criyyae 6e3Bo3spart-
Hble MOTEepy asoTa OCTalTCH Ha MPEXHEeM YPOBHE, U yry4llaeTcs
3PPEKTUBHOCTL MPOMBIBKM OT BSI3KO-TEKYUMX, CMOJIONOAO0BHBIX
3arpasHeHnin. Takum 006pa3om, Hauny4ylunM CrocoBoM MPOMbIBKM
ABMNAETCA KOMOMHALMS CHApPSiAHOMO U MPOBKOBOMO PEXUMOB TEYEHUS
a30TMPOBaHHOIO aBMaToNnnBa.

Cnucok nutepaTypbl:

1. TumupkeeB P.I, CanoxHukoB B.M. MpombillneHHas YMcToTa 1 ToHKas
hunbTpaumna paboumnx XMOKOCTEN NETaTENbHbIX annaparos.

2. ®ununnos C.A., XXunses O.H. OnbIT NPOMbIBKM 1 BBOAA B 3KCMIyaTaLmio
HOBOrO y4acTka TPaHCMopTHOro TonMBonpoeoga B asponopty Jomoaeno-
BO. — MiHhopmMaLmoHHbIi c6. Ne 4. 2009. Komutet aBua TCM.

3. Cwupotkun O.C., MnuxyHos B.B., Mywkoe B.M., Tumupkees P.I.: MateHT
P® 2 289 482 C1 Cnocob NpoMbIBKM TOMSIMBHOW CUCTEMbI CamorieTa,
KOMIJEKC 1 anmnapar rasoHachbILLeHWs Ansi ero ocyLuecTerieHus. Ony6nmko-
BaHo: 20.12.2006 Btor. Ne 35. Y

3~ BO3AYLWHbIN UMLTP;

4 - ysen obecneyeHms NOCTOSHCTB <>

PEXIMOB BBOAA a30Ta; 9 3
5— MaHomeTpbl;
6 — BEHTUMb;
7 - cenapatop-kanneynosuTer;
8 — cBopHas emKocT;
9 - npombiBaeMble Tpy6ONPOBOAbI;

10 - rasucpukarop ¢ MembpaHHoi d N
Tpy6Kolit;

11 — TonnMBHbIA UNLTP. 1
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CronsipoB U. 3.
AVIPEKTOp MO pasBUTUIO
000 «CTAH[»

BorgaHoB A. M.
HayanbHUK TEXHUYECKOro
otgena OO0 «CTAHO»

COBPEMEHHbIE OTHECTOWKUE TMOPABIIMYECKNE XNOKOCTH
ONA TPAXOAHCKOW ABUALINA

Crosib30BaHne OrHEeCTOMKUX TMAPaBINYECKUX KUOKOCTEN Ha
camorieTax rpaxaaHCcKow aBmaLMm oTe4ecTBEHHON U 3apybex-

HOW pa3paboTky GbiNo BbI3BAHO CYLLECTBOBAHWEM XXECTKUX
TpeboBaHWii k NoxapHON 6e30MacHOCTY MPOEKTUPYEMbIX BO3AYLUHbLIX
CynoB, B T.4. ux rugpocuctem (Al-25, n.25.863; FAR, part 25, section
863 1 np.). B kayecTBe OrHECTOMKUX TMAPaBINYECKUX XMUOKOCTEN,
NPUMEHSIEMbIX B FPaXKAaHCKOW aBMaLum, pacrpocTpaHeHue nomnyymnm
TMOPOXWAKOCTM Ha OcHoBe 3(upoB (HOCHOPHON KUCOThI, Kak
obnapatoLime Havbornblielh OrHECTOMKOCTBLI0 CPEeaM MPOYMUX XKIOKOC-
Ten Ha nonuanbdaonerHOBbIX, MONUITIMKONEBLIX U OpraHCUMOKca-
HOBbIX OCHOBAX, @ TaKXKe MVHeparbHbIX.

OnbIT “cnonb3oBaHNs opraHoocdaTHbIX MMApPaBINYeckmuX
Xugkocten 3a pybexom HacuuTbiBaeT Gonee 50 net, a nepsas
OTeYeCTBEeHHast OrHecTolkas rugpaBnuyeckas xugkocte HIMHK-4
6blna npuMeHeHa B koHue 1970-x rofos, ¢ Ha4yanom NeTHbIX UCMbITa-
HUIN camoneTa Wn-86. B ganbHeiemM, B CBA3U G HEOBXOOMMOCTLIO
yNyJllieHns 9KCMNyaTaumnoHHbIX XapakTepUCTUK >XUOKOCTEN Tuna
HMXK, 6binu paspabotaHbl HMK-4y, HMK-5 n HMK-5y, ncrnonb3osas-
Linecs Ha camonietax Mn-86, n-96, Un-114, Ty-204, Ty-214, a Takke
Ha camorieTe AH-148 Ha aTane NeTHbIX UCTbITaHWUA.

B npouecce akcnnyaTtauuMM rMapocucteM CamoSIeTOB C
opraHoocdaTHbIMM  TMAPABANYECKUMU  KUOKOCTAMU  BbISBUMCS
Lienblil psia He[oCTaTKoB, BIMSIOLLIMX HAa HAAeXHOCTb paboTsl r/c BC, a
Takke Hebe3onacHOCTb TaKNX XUAKOCTEN A4S 340POBbs 06CnyXMBa-
IOLLLEro TEXHMYECKOro nepcoHarna, Bonpochkl yTunusauu otpaboraH-
HOW rMapOXUAKOCTU, OTHOCUMOW K 2-My KIaccy OrnacHOCTY.

Ecnun cpaBHuBaTh Heroprouve ruapaBnuyeckue XugKocTu ¢
MCMOMb30BaBLUMMUCS paHee TPaguLUMOHHLIMU, Ha MUHEepanbHOW
ocHoBe, Takvmu, kak AMI-10, TO eOMHCTBEHHbIM U peLLAoLLMM
NMPeNMYyLLIECTBOM 3TUX XWOKOCTEW Hal MUHeparbHbIMU SIBRSIETCS
TOMNbKO UX CYLLECTBEHHO MeHbLLasi BOCNaMeHsieMocTb. HeratnBHble
acreKTbl 3KCrnyaraumum OrHeCTOMKUX XUAKOCTEN MOryT ObiTb CBA3a-
Hbl, Npexe Bcero, ¢ 06pasoBaHNeM OTMNOXEHWI Pa3NUYHON NPUPOLbI
B y3nax u arperatax r/c BC, B T.4. TBEpAbIX OTNOXEHMWI Ha TOPLEBbLIX
YNNOTHEHUSAX MMAPOHaCcOCOB, OMacHbIX pa3repmMeTuU3aLuent yninoTHe-
HUSA 1 BO3MOXXHbIM paspyLUEeHUEM MMApoHacoca, SBMEHUSIMU 3I1EKTPO-
KWHETMYECKON 3PO3MKN  30MOTHUKOBLIX [J03UPYHLLUX YCTPOWCTB
pyneBbIX MPUBOAOB CUCTEMbI YIPABMEHUS CAMOJIETOM.

OpHako, [0 HacTosLLero BpeMeHu, pasnuyHbie uccriedosa-
HWs B 06NacTn BO3MOXHOW 3aMeHbl opraHoocdaTHbIX rapasnuyec-
KX XUAKOCTEN KaKMMU-NMOO HEroproyMMM XUOKOCTAMW Ha ApYyrow
OCHOBE He MpvBenu K NpearioXeHuo Ka4ecTBEHHOW arnsTepHaTuBsbl,
obnapgatoLLen MyyLwmMmn SKCryaTaLMOHHLIMU XapakTePUCTUKaMU NP
COXpPaHeHMW BbICOKMNX OFHECTOWKMX CBOMCTB.

Takxe, coBpeMeHHasi KOHLEMNLMST «3NEeKTPUYECKOro camorie-
Ta», npegnonarawllasl BbITECHEHWE CUJIOBOV TMOpPaBIMYecKOn
NMOACUCTEMbI U 3aMeHbl €€ WCMOMHUTENbHbIX MEXaHU3MOB 3reK-
TpOMpuBOAHLIMK, peanudyemass Ha asuananHepe «Dreamliner»
komnaHum BOEING u yactuyHo Ha camoneTe Ty-204CM paspaboTku
OAQO «TynoneB», Mo MHEHWIO psida CrneuuanuctoB, He SABMAETCs
6eccropHoi H1 C TOUKM 3pEHUS BECOBbIX MPEUMYLLECTB, HU C MO3ULNIA
MOBbILLEHNS HAOEXKHOCTU PaboThl TakMx MEXaHWU3MOB U1 y3roB. Jaxe
npu ycrioBMW peanusaunn Ha npakTuke onepauui, CBA3aHHbIX C
BbIMYCKOM-YGOPKON OMOPHbIX YCTPOWCTB, B3METHO-MOCaL0YHOW
MexaHu3auum camoreTa 1 TOPMOXEHUEM KOMeC C MOMOLLbI 3eK-
TPOMPUBOAOB, WX BbICTPOAEWCTBUSI HEOOCTAaTOMHO ANs ynpaBreHus
pynesbiMu nosepxHocTamu  J1A. MNpeanaraemble BegyLLMmn paspa-
60TYMKaMy BapuaHTbl MEPCMEKTUBHBIX arperaTtos CUCTEM YTPaBMeHs!
BCE Xe MpefycMaTpuBaloT UCMONb30BaHME KOMMAKTHbIX rMapaBnu-
YeCKMX KOHTYPOB B PyneBbIX MPYBOAaX.

Takum obpasom, opraHodocdaTHble OrHECTOMKME MMApPaBIv-
YecKue XnaKocTu ByayT NCMOoNb30BaTLCS B rMApPOCUCTEMaX BO3aYLL-
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HbIX CYZI0B eLle ANMTENbHOE BpeMmst.

Jkcnnyataunss aBWALMOHHOM TEeXHWKUM Ha pPOCCUIACKOW
Heroptoyen ruapaBnmnyeckon XUAKOCTY BbisiBANA Psif YNOMSIHYTbIX
BbiLLIe MPOBnemM TeXHUYECKOro xapakTtepa, NPUBOASALLMX K CHUXKEHUIO
HafeXHOCT! B paboTe aBUATEXHWKU M HampsiMyl BIMSIIOLLMX Ha
6e3onacHocTb nonera. OCHOBHblE HAapEKaHWs CBOAMIUCH K Heaomnyc-
TUMOMY CHIDKEHMIO KayecTBa paboyelt )KMOKOCTY B MPOLIECCE 3KCMIya-
Tauum 1 BbIBOOY M3 CTPOS, MO STOW NPUYMHE, arperatoB CUCTEMbI
ynpaBreHnss CamoreToM, rMapaBMYeckMX HacocoB U OpYrux
YCTPOWCTB.

HeopHokpatHble 0bpalleHns aBnakomnanuin PO, akcnnyatu-
pytownx BC Ha oTe4YecTBEHHON XMOKOCTU B adpec pa3paboTymkoB
aBMALMOHHOW TEXHUKU U KOMMIEKTYIOLLMX U3AENUIA, a Takke B Ynpas-
neHve Hagsopa 3a MJIF TBC ®CHCT u oTpacreBble UHCTUTYTbI
MPOMBILUIEHHOCTH, PaXdaHCKOW aBuauuu, BbIBEMU obcyxaeHue
3TOro BOMpoca Ha MeXoTpacneBol ypoOBeHb.

[Mo wuToram coBelaHus, cocTosiBlieroca B 2002 rogy B
areHTCcTBe «PocaBnakocMocy» € y4acTueM npencraBuTenei NpoMbiLl-
neHHocTu, opraHoB A, 6bino npuHsiTo PelweHune no Bonpocy: «[Moa-
AepXxaHne HagexHoOCTU 1 paboTocnocobHOCTM rMapOCUCTEM BO3AYLL=
HbIX CyA0B ¢ paboyei xxuakoctbio HMK-5y». .7, PelleHuns npeanuce-
Banocb «...paspabomams He0bX00UMbIU KOMIIIEKC op2aHu3ayuUoH-
HO-MEeXHUYeCcKUX Meporpusmull 1Mo npuUMeHeHUr Ha 8030yWHbIX
cydax 3apybexHbix aHano208 paboyeli xuokocmu HIK-5y...».

[pyrumMn nyHkTamu ykasaHHoro PelleHusi npegycMaTtpuBa-
nocb peanv3auus LaroB, HanpasIieHHbIX Ha MOBbILLEHVE KayecTBa
xupkoctu HIMK-5y 13 KOTOpbIX, K COXaneHuto, NpakTU4Yecku HU OauH
He BbINOINMHEH [0 CeroAHSALLIHEro AHS.

YyntbiBasg 3HayuTenbHble MepepbiBbl B MPOU3BOACTBE
POCCUICKON TMAPOXUOKOCTU, ee Bornee BbICOKYH LIEHY M Marioe
KONM4ecTBO coBpeMeHHbIX BC oTevecTBeHHON pa3paboTku, rae oHa
MOXET MPUMEHATLCS, a Takke M3MEHUBLLYIOCA CTPYKTypy napka BC
POCCUICKMX aBUaKOMMaHuii C npesanupoBaHuem AT 3apybexxHoro
npoussoAcTea, notpebnenne HIMK-5y npakTtuyecky npekpatunocs. B
HacTosillee BpemMs Bce Bepylume paspaboTyuku poccuiickon AT
OOMYCTUNM K UCMONb30BaHWI0 3apybexHble aHarnory >XuWOKocTu
HMK-5y. Kak npaBuno, akcnnyatauusi aBUaLMOHHOW TEXHWKUA B
aBMaKoMnaHusix, obnafatLLmnx CMeLlaHHbIM NMapKoM, COCTOSILLUM U3
COBPEMEHHbIX POCCUICKMX 1 3apybexHbix BC, npoBoguTcs ¢ ncrnonb-
30BaHVeM rmapaBnuyieckmx xuakocten doupm ExxonMobil n Solutia. B
Ka4yecTBe MpuMepa MOXHO MPUBECTU UCMOMb30BaHUE TMAPaBINYec-
ko >wugkoct Exxon Hydet IV-APUs Ha Bcem napke BC OAO
«AapodpnoT-PAIl», Bkntovatowem B cebs 75 BC 3apyGexxHOro npoms-
BoACTBa M 6-TM oTeyecTBeHHbIX WMn-96-300. B TpeboBaHumsx Ha
nocTaBKy camonetoB Sukhoi Super Jet aBnakomnaHus Takke BKIHOUN-
na yKasaHHY X1AaKocTb. Vcnonb3oBaHne equHoN XXMOKOCTM MO3BOSS-
eT aBMaKoMMaHWsM ONTUMW3NPOBAaTb 3aTpaTbl Ha TeXHUYeckoe
obcnyxusaHve BC.

Psip ocTpbix BOMpPOCOB, CBSI3aHHbIX C 0O6pa3oBaHEM TBEPAbIX

1 reneobpasHbiX OTNOXEHWUN, ObICTPbIM POCTOM KUCIOTHOCTU WU
KOPPO3MOHHOWM aKTUBHOCTbIO, @ TakKe C ABINEHUSIMU 3NeKTPOKUHETH-
YecKOoW 3p03nK, XapaKTepHbIX ANS XWAKOCTEN PaHHUX MOKOMEHWN,
OKOHYaTerbHO OblN PeLUeH XUAKOCTAMU 4-ro MOKONEHWs!, TaKUMU Kak
Exxon HyJet IV-Aplus n Skydrol LD-4.
OuyeBugHO, 4YTO fOanbHelllee pas3sutue AT npeabsBrser Gonee
BbICOK/E TPeBOBaHMUS 1 K OTHECTONKUM rMApaBMYeCcKUM XUOKOCTSM C
TOYKM 3pPEHUst MOBBILEHUS pecypca WX paboTbl, COXpPaHeHWs Ha
BbICOKOM YpPOBHe paboToCcrnocoBGHOCTM arperatoB rMOPOCUCTEM WU
cuctem ynpasneHus JIA, CHUXeHNs, TeM caMbIM, 3aTpaT Ha JKcrya-
Tauuo BC.

CosfaHne OrHecToMKMX rmapaBnuyeckuX XUAKOCTEN HOBOTO,
5-ro MoKoneHns Mo3BONWUMO YBENMUUTL paboune Temnepatypbl 1
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AasfieHnsi B rmapocucTemMax HOBbIX Y MepcrneKkTUBHbIX obpasuoB AT.
lMoBbicKB Harpysku, cTano BO3MOXHbLIM NPUMeHSTL Boree KoMMak-
THbl€ U MOLUHbIE TVAPOMEXaHU3Mbl, CHUXas obLUMiA BeCc y3roB U
arperatoB rugpocuctembl BC ansi noBblleHUss BecoBoW oTAauu,
BefyLLero, B UTore, K pocTy aeKTUBHOCTU NMEPEBO3OK.

B HacTosilee Bpemsi KOMMaHUsSMM, MPOM3BOASALLMMM TMapPaB-

NUYECKMe XMOKOCTM HOBOrO MOKOMEHWS, MpeanaralTcs XUAKOCTU
Exxon HyJet Vv Skydrol 5.
YnomsHyTble pabouvie XUAKOCTU MPOLLTA BCECTOPOHHWE CTEHAOBbIE
ncnbitaHna B komnanusx AIRBUS u BOEING B cooTBeTcTBUM C
COBCTBEHHBIMY  METOAMKaMY, W3MOXEHHbIMA B creuyduKaLmsx
NSA 307110 (AIRBUS) u BMS 3-11 (BOEING). Takxe 3aBepliueHa 1x
NpoBepKa B YCIOBWAX TETHOW SKCMMyaTaLum.

B SIL 29-090 (Service Information Letter) komnaxus AIRBUS
ykasana, 4to crefyeT oTgasaTb MpeanovTeHue rMapasryeckon
xupkocTn Exxon HyJet V gns ucnonbaoBaHus Ha HoBelilLieM camorie-
Te A380. B fokymeHTe oTMeYeHo, YTo camoneTbl A380 nocTasnsioTes,
3anpaerneHHble ruapoxuakoctelo HyJet V, koTopasi aBTopusoBaHa
Ans paboTbl ¢ NosbILWeHHbIMY A0 5000 psi AaBneHUsAMY 1 yBenuyeH-
HbIM CpOKOM cryx6bl. HecmoTpst Ha dopmarnbHoe paspelueHue
NPOAOIKEHNA paboThl Ha xuakocTsx IV Tuna, KoMnaHus peKkoMeHayeT
oTAaBaTb MpeanoYTeHne XMAKOCTM Tuna V Ans Bcex ocCTanbHbIX
nporpammAIRBUS.

Komnanna BOEING BbinycTuna aHanormyHoe CryxebHoe
MMCbMO, Kacatolleeca npuMmeHeHusa xugkoctn Exxon Hyldet V u
pacnpocTpaHsiemoe Ha nuHerKy camoneTtoB Boeing 707, 727, 737,
747, 757, 767, 777. OTMe4aeTcsl, YTO rMapaBnMyeckas XuaKocTb
obrnagaer ynyuwWeHHOW TEPMOOKUGAUTENLHON CTabUnbHOCTbLIO,
AEMOHCTPUPYET BbICOKYHO 3aLLUMTY OT SIBMEHWUI 3MEKTPOKUHETNYECKON
3po3uK Mpu MoBbILWEHHbIX A0 275°F TeMnepaTypax U coBMecTMMa Co
BCEMU KOMMEPYECKUMU TMApaBnnyeckumm xxunagkoctamm tuna IV n Ve
nobom cooTHoleHnn. Exxon HyJet V Tawke obnagaer Takoii xe
HU3KOW MMOTHOCTBIO, 3aLUMTON OT KOPPO3uK U cHanaHCUpOBaHHLIMMU
BA3KOCTHO-TEMMEPATYPHLIMU XapakTepucTvkamu, YTo W ruapasni-
yeckas xugkoctb Exxon HyJet [V-Aplus,

CornacHo QPL BMS 3-11N {Qualified Product List of Boeing
Material Specification 3-11N) ot 10/09/2007 Heroptoune ruapasnmyec-
KM€ )XMOKOCTU OTHOCATCS K CrieayoLWUM TUMaM 1 Kraccam:
Tun4,Knacc1:  HyJet|V-Aplus

SkydrolLD-4

Tun4,Knacc2: Skydrol 500B-4 (no NSA 307110 Appendix
E1 - Qualified Manufacturers and Products -
He M1Cronb30oBaTh Ha NUHUSAX NponssoacTea Airbus n
3anpeTnTb A5 HOBbIX MPOrpamMm).

CnegytolLee NokoreHue:

Tun5,CopTA:  HydJetV

Tun5,CopTtB:  HydJet [V-Aplus
Skydrol 5
Skydrol PE-5 (aTan akcrnyaTaLyoHHbIX UCTIbITaHMI)
Skydrol LD-4

Tun5,CoptC:  Skydrol LD-4

B cootsectmy ¢ BMS 3-11N, xuakocTy knaccuduumpyotcs

dupmoii BOEING no crniepytoLym Kputepusim:
-Tun4, knaccl- XUOKOCTM HU3KOW MAOTHOCTMH,
0,970-1.020
XKMAKOCTM BbICOKOW MIOTHOCTH,
1,021-1,066
XKUOKOCTW, WUCMbITaHHbIE MPY MOBbILIEHHbLIX TEMIE-
patypax (oT 275°F) Ha HacocHOM cTeHOe W Ha
COMPOTUBIEHNE 3NEKTPOKUHETUYECKON 3PO3UN.
XKWOKOCTM, UCMbITAHHbIE MPU TemrepaTtypax Huxe
275°F Ha HacoCHOM CTeHae
1 Ha COMpOTUBIEHNE 3NIEKTPOKUHETUYECKON 3PO3UN.
TecT npoBogutca B npepenax OecTBYIOLMX
TeMnepaTypHbix TpeboBaHUM K XUOKOCTAM
4-roTuna.
XKMOKOCTU, UCTIbITAaHHbIE MPU TeMnepaTypax OKoro
250°F Ha HacoCHOM CTeH[e W Ha COmpoTUBIIeHUE
3MNEKTPOKMHETUYECKOW 3po3un npu paboyem
nasrneHun 5000 psi.

yOenbHbIN  Bec

knacc 2 - yAenbHbI  BEC

-™1n 5, copTA-

copt B-

copt C-

OcHoBa Heroplounx rMOpaBAUYECKUX KMOKOCTEN npeacTaBnsoT
co6oi cmech ankuIi- 1 apunacmpos ocdOpPHON KUCROThI, 06ecneyn-
BalOLLMX ONTUMarbHble BA3KOCTHO-TEMINEpPaTypHble XapaKTepUCTUKN
N HeroptoyvMe CBOWCTBA COOTBETCTBEHHO. TOBApHY >KMOKOCTb
nony4atoT nytem fobaBneHns KOMNIeKca NpUcaaoK, BbIMOMHSOLLNX
3ajauun:

- KOHTPOMS BSI3KOCTU

- TIOITOLLEHUS «CUTMBbHBIX» KACTIOT

- 3alUMTbI OT KOPPO3UK

- MpenaTcTBOBaHWSA OKUCIUTENbHBIM NpoLeccam

- MPOTMBOAENCTBUS 06Pa30BaHUIO MEHbI

- cbpoca HakanIMBaroLLEerocs anekTpornoTeHumana (4ns 3almTbl oT
NMPOLIECCOB 3MIEKTPOKUHETNYECKOW 9p03UK).

KrnioyeBbiM aBnsieTcs mpaBunbHbIA nog6op npucamok,
nepBoOYepeHO BUSIOLLMX Ha pecypc paboThbl KUAKOCTY 1 OTBEYa-
LMX 3a HopMarnbHoe (hYHKLIMOHMPOBaHUE Y3MOB 1 arperatoB rmapo-
cucTembl. [NpeBanupyowmMm NPoLECCoM, BIUAIOLWMM Ha AerpafaLyio
XKUOKOCTM B npouecce ee paboTel B MMOPOCUCTEME SIBMSETCSH
2udporiu3, Bbl3bIBAEMbIN HANWYMEM Briaru B ryapOXUOKOCTY U TEMMe-
patypsbl, CNoco6CTBYIOLLEN YCKOPEHUIO 3TOrO NpoLiecca. B opraHodoc-
haTHbIX XUOKOCTAX MPeAblAYLUMX MOKOMEHUA yKe ObiM pelLeHbl
BOMPOCHI MMPOMUTUYECKOTO PasfoXeHUst OCHOBbI XMAKOCTU 1 obecne-
YeHa ee 3allMTa OT OKUCTIEHNS.

OcTtpoTa Bonpoca ruaponusa cesisaHa, B Nepeyto o4epesb C
BbICOKO/ TUrPOCKOMUYHOCTBIO 3OMPOB  (hOCHOPHON KUCMOThI 1”1
HaKornneHnem Bnaru B ruapoxunakocti. OcobeHHo 3To akTyarnbHO A5s
CaMOrIeToB, 3KCMITyaTUPYOLUMXCH B PEerMoHax C YacTbiMU U 3Hauu-
TEeNbHbIMW MepenagamMu TemnepaTtyp, BbICOKOW BMaXXHOCTbIO U
VMHTEHCUBHBLIMW OCafikaMu, a Takke Co cxemMamu HagaayBa rmapobakos
BO3/JyXOM, OTBMpaembIM OT KOMMPECCOPOB MapLLEBbLIX ABUraTenen.

B uwactHocTi, B Maintenance Manual camoneTa Boeing 747
NMoAYepKMBaETCS OMacHOCTb MOBbLILLIEHHOTO CoAepXKaHus BoAbl B
XKMOKOCTY U yKa3aHOo criedytoLee: «... U3N1LLIHee KONMYecTBO BOdbl B
TMOpaBNUYeckor cucTeme rybuTenbHO AN HEe U MOXET Bbl3BaTb
CHWKEHWe KavyecTBa rMapaBrinyeckor XNOKOCTM, KOPPO3UHO Y3IoB 1
arperaTtoB, HapyluTb paboTy Bcel cucTeMbl. Pabouyas KMAKOCTb
MOXeT nornowarb ot 2 Ao 3% BoAbl. AKCnyaTaunoHHOe orpaHuye-
Hne B 0,8% rapaHTUpyeT TepMOCTabWIIbHOCTb TUAPOXUAKOCTU U
npegoTepalleHne obpas3oBaHUsi KUCIOTHBIX COedMHEHUN. Tspkernbie
KOPPO3NOHHbIE MOBPEXAEHUS U (DOPMUPOBAHUE OTIIOKEHUA MOTYT
ObITb BbI3BaHbl HanMuveM CBOGOAHOW BOAbI, T.€. MPU COAEP)KaHWUu
BO[bl B X1AKOCTW 6ornee 3%, BCreACTBUE Yero MOXeT BbiTh Bbi3aBaHa
BANas peakuusi Ha ynpasnsioLllyue CurHanbl ¥ HeEpaBHOMEPHOE UMK
HeyrnpasrnsaemMoe OBMKEHUE yrnpaBnsoLLMX NOBEPXHOCTEN camorieTa.
[na BoccTaHoBneHUsi paboTocnocoGHOCTU CUCTEMbI, COAEPXKaLLEN
M3MNULLHEE KONMUYECTBO BOAbl, MOXET NMOHaA00bUTbCS MPOMbIBKA BCeM
CUCTEMbI V1 3aMeHa BCEX KOMMOHEHTOB, MOABEPILLMXCS KOPPO3UK. .. »

K atomy MoxHO A06aBuTb, 4YTO CcBOGOAHAs BOOa MOXET Bbi3BaTb
NMOBPEeXAeHNe HacoCoB 1 0bMep3aHue BHYTPEHHUX Y3IOB rMapasnu-
YecKuX arperaTtoB npu onpeaeneHHbIX yCroBusiX aKCnyaTaumm.

Hanbonee CkMoHHbI K MMAPONUTUHECKOMY Pa3noXeHUIo apur-
1 apun/ankundocdarbl Mo cpaBHEHUIO ¢ ankundocdaramm. Tem He
MeHee, Mpu MoBbILIEeHNN TeMNepaTtypbl, B JOMOMHEHUE K MMAPONU3y
3anycKarTCa MexaHVW3Mbl MUPONUTUYECKOrO PasfoXeHUs U OKUCTIMU-
TerbHbIE MPOLIECChl, KOTOPbLIM CMOCOBCTBYET Takke KaTanuTuyeckoe
[OeNCTBre NPUCYTCTBYIOLLMX B rMOpPOCUCTEME Keresa u Meaun. Bo Bcex
criyyasix BpedHbIM NMOGOYHBIM MPOAYKTOM SIBMSATCA MPOU3BOAHbLIE
coefimHeHns1 PoCcdOPHON KUCMOThI. [OABNEHUI0 CUMBbHBIX KUCHOT
NMPEenATCTBYIOT 3MOKCUAHbIE NPUCaKNU, HENTpanu3aytoLLe 3T coeaun-
HeHunsi PoCOPHON KUCTOTbI. B OCHOBHOM, pecypc XnakocTu onpeae-
MNAETCA YPOBHEM «pacxofa» aHTUOKUCIUTENbHbIX TMPUCadok B
npouecce akcnnyatauuu. VX npakTudecku nonHas BblpaboTka
NPUBOAUT K TOMY, YTO Ha4MHaeT pe3Ko pacTW KUCIIOTHOE YMCro.
OpHako, copepaHue Takux MpUcafoK OrpaHUYMBalOT, Tak Kak OHM
arpeccuBHO BO3OENCTBYIOT Ha YMMOTHUTENbHbIE MaTtepuansl U
CHMXXAIOT MOPOr BOCMITAMEHSAEMOCTY TMAPaBNNYECKOn xuakocTtu. Mo
3ToM NpuynHe xugkoctu IV 1 'V Tuna cogepxar oaMHakoBoe Kornm4ec-
TBO 3MOKCUAHbBIX NMPUCAOK.

B ycrnoBusix peanbHOM aKkcnnyaTawum npoucxoasaT NpoLecchl:
a) HenpepbIBHOMO MOrMOLLEHUST Brary U3 OKpyXalollen cpefbl u
HakonneHusa ee B XuakocTu; 6) nepuogudeckasi nognutka, npu
[osanpaskax, HOBOW XWAKOCTbO, B KOTOPOW COAepXaTcs 4oCTaTou-
Hble KOHLEHTpaummn «HecpaboTaHHbIX» NpUcagoK-nornoTuTene ans
HelTpanusaumn obpasyloLlumxcs B pesynsTate rMaponvsa KUCHorT.
dakTnyecku, cexast rmapaBnuyeckas KMOKOCTb COAEPXUT npuca-
K1, MO3BOMAOLLVE HENTPanM3oBaTb NPOAYKThI TMAPONN3a Npu cogep-
xaHuu okorio 0,4% Bogbl U KUAKOCTL NMpuW 3TOM obriadaeT elle 1ocTa-
TOYHO BbICOKOW CMOCOOHOCTBIO MPOTUBOLAENCTBOBaTL 06pa3oBaHuio
kucnot. OgHako npu HenpepbiBHOM MpoLiecce MOroLeHust Braru
Hepeaku criyyau, Korga ypOBHM BOAbl MPEBLILLAKT BO3MOXHOCTU
Takux npucagok, npegoTspalyatoLmx obpasoBaHue kucnot. Hanpu-
Mep, 60MbLIMHCTBO NPOV3BOAUTENEN CaMOIETOB AOMYCKatoT 3KCrya-
Taumio [0 YPOBHEN CoAepXKaHus Bodbl B M’MAPOXMOKOCTM BMMOThL 40
0,8%. 3TO OCHOBAHO Ha OXWAAHWW, YTO BbICOKME YPOBHU CUIbHOM
KUCMOTHOCTW He BO3HUKHYT [0 o4epedHoro otbopa npobbl XXUAKOCTU
BCINEACTBME HOPMAanbHOM MOAMUTKU CBEXeW >XWUOKOCTbIO U, Kak
npaBuro, mMarnon CKOpOCTW TMAPONuU3a Mpy yMEpPeHHbIX Temnepary-
pax, TUMUYHbIX AN TMAPaBnMYeCcKUX CUCTEM.

OpHako, onpeaensioLLMM Cpok paboTbl XKUAKOCTU ABMAETCS
POCT KMCMOTHOTO Y1cha, T.K. ero NoBbILLEHNE CMOCOGCTBYET Pa3BUTUIO
KOPPO3MOHHbIX MNOBPEXIEHWI 3NIEMEHTOB M arperaToB rMapoCUCTEMBI,
06pa3oBaHNto TBEPAbIX U refieo6pasHbiX OPraHNYecKUX OTIIOXEHWI,
HapyLlawLmx HopManbHy paboTy ruapaBnvyeckot cuctembl. Kak
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npaeuno, 3apybexHble NPOVU3BOAUTENV aBUALMOHHON TEXHUKN,
pPEeKOMEHAYIOT 3amMeHy XKUOKOCTV MPY [OCTUXEHNN KNCIIOTHOTO Yrca
1,5 MrKOH/r. Poccuiickme 1 HekoTopble 3apyGexHble pa3paboTymku
pPEeKOMEeHAYIOT cunTaTh MpeferibHblM 3HadYeHnem kucnotHoctn 0,5
MrKOH/r. CuuTaeTcs, YTo cepbe3Hble MOBPEXOeHUs HaunmHalTca C
YPOBHSI KUCTOTHbIX Yncen B 5 MrKOH/T, npuyem, cteneHb noBpexae-
HUS 3aBUCUT OT BENUYMHBI KMCIIOTHOTO YMCa, NPOAOIHKUTENBHOCTA U
Temneparypbl BO3AENCTBUS.

KncnoTHOCTb, 3amMepeHHasi B >XWAKOCTU W3 MMAPOCUCTEMbI
camorneTta Heobsi3aTenbHO SBMSETCA «CUMbHOM»  KNCIOTHOCTLIO,
BbI3BaHHOW pasnokeHuem 3mpoB ocdOpPHOW KUCMOThI, KoTopas
MOXET $IBUTbCA OCHOBHOV MPWUYMHOW MOBPEXAEHUS JreMeHTOB
rYApaBnMYeckon cMCTEMbI cCamoneTa. B )uakocTy Takke cogepkarcs
cnabble KucnoThl (Hanpumep, kapboHoBble), obpasylolmecs Bere-
[CTBME Pa3noXeHWsi NMpucagok B XUAKOCTW. PaKkTUYecKu KMcroT-
HOCTb, M3MepeHHasi B TMOpaBnMyeckux CUCTemax CamMoreToB C
KMCnoTHbIMK yncnamu Hwke 1,5 MrKOH/r aBnsetca crneacTBueM
cofepaHusi rmaBHbIM 06pa3om criabblx KUCMOT, KOTOPbIE NOCTENEHHO
HakanmnuBarwTCs U He HEWTpanuaylTcs 3MOKCUAHLIMU Npucagkamu.
MpUHATO cunTaTh, YTO crabble KMCNOTbI ONMAaCHOCTU HE NMPEACTaBIAIoT.
OHM 0BpasytoTcs OAHOBPEMEHHO C CUMbHbIMU KucnoTamu. Ecnn
«CUMbHbIE» KWUCTIOTBl HEUTpanuayroTcs npucagkamu, To cnabble
KMUCMOTbI CKMOHHBI K HakannueaHuio. K MOMEHTY JOCTUXEHUsS BENUYM-
Hbl kucrnotHoro yucna 1,5 MrKOH/r, gaxe ecnu ata KUCNOTHOCTE He
ABNAETCS CIeACTBUEM COAEpPXaHUS MPevMYLLECTBEHHO CUMbHbIX
KMUCMOT, XWOKOCTb YyXKe «co3penay» AMs BHEe3anHoro mMoBbIeHns
CUINbHOW KWUCIOTHOCTU, W, CriefoBaTernbHO, HACTYMUI CPOK 3aMeHbl
KUIKOCTU.

B Hauane 90-x rogoB OAQO «Mn» n OAO «Tyrnones» NpoBOAK-
nn paboTel Mo cepTudukaumum camonetos Mn-96T n Ty-204-120 3a
pyGexom, Ha cooTBeTcTBrE FAR-25. [ins ynosreTBopeHns Tpebosa-
HUsSIM cepTudukaumoHHoro 6asuca FAR-25 B camonertax OOMmKHbI
6K BbITb MPUMEHEHb! CepTUdULMPOBaHHbIE Mo cTaHaapTy SAE AS
1241 orHecTolkue rmapasnuyeckue xuakoctu Tuna |V, Takue Kak
HyJet IV-A, HyJet IV-APls gompmbl «Chevron» n Skydrol LD-4, Skydrol
500B-4 pmpmbl «Monsanto».

[na onpegeneHysi BO3MOXHOCTWM MCMONb30BAHWUA  TaKuUX
XUOKOCTEW B MApOCKCTEMAX CAMOIIETOB POCCUICKON pa3paboTku, ux
COBMECTUMOCTU C OTEYECTBEHHBLIMU KOHCTPYKLIMOHHBIMU U YMIIOTHN-
TenbHbIMU MaTepuanamu, pabotocnocobHocT ux cmeceit ¢ HIMK-5y
FHU P® oryr «BUAM» nposen obLlunpHoe uccregoBaHve ykasaH-
HbIX >KMAKOCTEN 1 nx cmecem ¢ HIMDK-5y.

Mcecneposannamu BUAM oTmMeveHO, YTO KMUOKOCTb
HydJet IV-APUs aHanornyHa no cBoMM OusnKo-xMMMHECKMM CBOMCTBaM
xugkoctv HMDK-5y 1 ruapaBnnyecknum xuakoctam dupmel «Solutiax»
(Ex-«Monsanto»), oTnn4yaeTCcs OT HUX B MyYLLYIO CTOPOHY MO fnokasarte-
NAM r’MOPONUTUYECKOW YCTONYMBOCTY U MPOTHOCTUHECKOMY pPEcypcy
pabotbl (TexHunyeckue ot4eTbl BUAM «VccneqoBaHus 1 UCTIbITAHUS
3apybexHbix aHanoroB xupkoctn HMK-5y ans ceptudukaumm
camoneta Ty-204-120 (Mn-96M), 1996r.»). B 3akntoueHnn otmevaet-
Csl, YTO BCE MEPeYUCIEHHbIE XXUAKOCTY aHanorvyHbl no U3MKo-
XUMUYECKMM U SKCMNyaTaLMOHHBIM XapakTepucTkam, BO3AeNCTBIIO
Ha KOHCTPYKLMOHHbIE W YMNOTHWTENbHbIE MaTepuanbl, M MOoryT
NMPUMEHSITbCS B MMAPOCUCTEMAX CaMOJIETOB HapaBHE C XWUAKOCTbHO
HIMK-5y, B TOM Ynicrie B CMecsix C Hel B J1I060M COOTHOLLEHMN.

anpon nTn4yeckas ycTOVILIMBOCTb

HauMeHoBaH1e HMK-5y | Ckaigpon | Ckaiapon | XanmkeT| Xanmxet
nokasatenei 500B-4 LD-4 IV-A | IV-Aplus
1 2 3 4 4 4

V13MeHeHme KUCTOTHOro
yncna,MrKOH/1r +1,07 12,3 +1,86 +0,05 | +0,08
Peakuus BogsHorocrnos | kucnas | kucnas kucnasi | HelTpan.| HerTpan.
Kopposusi megn M-1,
mr/cm2 -1,06 -3,19 -1,89 0,5 -0,02
M3meHeHue BSi3koCTH
npu+50°C, Mm2/c +0,27 +1,12 +1,68 -0,33 -0,48

FuoponuTuyeckass YCTOWYMBOCTbL. KBanuduKaLMOHHBIA METOA.
BWAM.Onpepnensietcs No M3MEHEHMIO KUCIMOTHOTO Yncna, KuHematu-
YecKoN BSI3KOCTU, KOppOo3un MegHoro obpasua v peakuuv BOOHOTO
Crosi Mocrie UCMbITaHWs XKUAKOCTY B CMECH C BOAON (B COOTHOLLIEHNN
1:3) npu Temnepatype 96°C B TeueHun 48 4acos B MpUCYTCTBUN B
XungkocTn obpasiia meau.

Kak BMgHO v3 Tabnuubl, UCCNefOBaHNs MoKasanyi BbICOKMIA
YPOBEHb MMAPONUTUYECKON CTabunbHocTH B xuakocTax Hydet IV-A n
HyJet IV-Aplus,
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KuHeTvka U3MEHEH!S KUCTIOTHOTO YMCMa XUAKOCTEN Npu PECYPCHBIX UCTbITAHNAX
Ha TemnepaTypHyto cTabunbHocTb npu Temnepatype 125°C

TepMooKkucnuTenbHas cTabunbHoOCTb. KeanvdrkauyoHHbI METOA,
BUAM.

McnblTaHus NpOBOAATCS B CTarbHbIX, FEPMETUYHO 3aKpblBato-
LMXCA KOHTeHepax C MOMELUEHMEM B UCMbITYyEMYy XUAKOCTb
meTannuyeckux obpasLioB. Onpenensercs 3aMeHeHne Yepes onpeae-
TIeHHOEe BPeMs UCMbITaHUA KUCMOTHOIO YMCNa XUOKOCTW, KMHemMatu-
4Yeckol BSI3KOCTM, MokasaTensl Koppoauu o6pasuoB MeTassios.
WccnenosaHus 6binm nposeaeHs! npy Temneparypax 125°C n 150°C.

Pesynbratbl Tecta «TepMOOKUCIUTENbHAs CTabUbHOCTbY
ans xuakocTein Tuna IV no keanudgukauroHHomy metogy BUAM moryT
6bITb AOCTATOYHO TOYHO MPOKOPPENNPOBAHbI C AaHHLIMU, MOJTYYEHHbI-
MU KomnaHuen ExxonMobil npu aHanormyHoMm wuccrienoBaHum
CcoBCTBEHHbIM KBanMUKaLMoHHbIM MeTogoMm. (McnbiTaHue npoBo-
OUTCS B repMETUYHO 3anasiHHbIX ammysax, C MoMeLeHNeM CTarnbHbIX 1
MefHbIX 06pasLoB B XuaKocTb 1 fobasnexHnem 0,5% soabl. MNogaep-
)uBaeTcs Temneparypa 125°C.):

KucnotHocts, MrKOH/F
i
6 MuH. no
5 V tuny
4 | Ap. macaa «XaiiTxer IV- | «XaiiToxer V»
3 IV tuna Annecy 565 u 1240 4
2 PEKOMEHAYEMbIil
1 T / [;;(C)‘I}:g()ﬂMTEJ‘lEM MAKE.
0 T T
0 250 500 B 750 1000 1250 1500
pem4, 4ac

Cpok crnyx0bl XUAKOCTU MOXHO CHATATb OAHUM U3 OCHOBHbIX
BKCMIyaTaLMOHHbIX KPUTEPUEB, HamMpsMylo BAVSAIOWMX Ha 3atparbl
npu obenykuBaHuu rugpocuctemsl BC. OgHako, yunTbiBas, Yto OT
HafexHon paboTbl rugpoarperaToB U pyrneBbiX MPUBOOAOB CUCTEMbI
yrpaBleHysi CaMoNIETOM HEerocpeacTBeHHO 3aBMcUT 6e3onacHoCTb
rorieta, CTOMMOCTb OBOpYyAOBaHUsi BbiCOKa, Gonblloe 3HavYeHue
umeeT paboTa npucazok no 3alyTe arperatos W NPUBOLAOB OT MeK-
TPOKMHETUYECKON 3pO3vM  [03UPYIOLMX KPOMOK YMpaBrsoLmnx
30MOTHMKOB, OT KOPPO3VWOHHbIX MOBPEXAEHUI, CBA3AHHBIX C HAMM4un-
€M B MKOCTM paCcTBOPEHHOM BOAbl U «Crnabbix» KUCIOT, OT 06paso-
BaHWSA TBEPAbIX OTNOXEHWI Ha TOPLEBLIX YNIMOTHEHUAX TMAPaBAnYyec-
KMX HACOCOB, @ TakiKe OT CHUPKEHWS M3HOCA.

Bonpoc 3po3voHHBIX MOBPEXAEHWU [03UPYIOLIMX KPOMOK
pacnpefenuTenbHbIX Y3rnoB rmapoMexaHU3MoB 1 pyreBbiX NPUBOAOB
yrnpaBrieHnst ocTPo MposiBrsn cebs BMMOTb A0 KoHua 70-x rodos.
Bcnencrere spo3noHHbIX MOBPEXAEHUA POCIN YTEUKN TVAPOXULAKOC-
TW B PYNEBbLIX NPUBOAAX, CHWKaNocb Ux BbiCTpodencTemne, oTMmeva-
n1Chb noBpexaeHus ruagpoHacocoB. OcHOBbI Bcex 6e3 UCKMoYeHus
opraHoocaTHbIX XWUAKOCTEN MOTYT BbI3blBaThb 3IIEKTPOKUHETUYEC-
Kyt0 3po3uto. MprYnHOM 3TOro HebnaronpUATHOTO ABMEHNS CHATaETCS
BbICOKas MOMsAPHOCTb 3UPOB (HOCHOPHON KUCMOThI. B yKasaHHbIN
nepvoz NosiBUNMCH nepable 3 heKTUBHbIE NpUcaaKm, cnocobeTayto-
LLIME CHDKEHUIO 3NEKTPOKUHETUYECKON 3po3un. B nepsyto odeperb,
OHW MOBbLILLANM 3MIEKTPONPOBOAHOCTh, MO3BOMsS JIOKanbHO copachkI-
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BaTb SMEKTPUYECKUI MOTEHLMar, HakanMBaeMblii XUOKOCTSMIA Npu
Bonblunx ckopocTsix TeveHusi. OfHAKO, €Cru XWOKOCTb He MMena
HaZleXXHbIX NMpUcafoK, NMpenaTcTBYLWMX 0O6pasoBaHWUO MOBEPXHOC-
THBIX OTMOXEHWI, CNy>KVBLUMX OVSMEKTPUKAMU B STUX YCIOBUSIX, TO
3P (PEKTUBHOCTb PABOTHI aHTUBPO3NOHHbLIX KOMMOHEHTOB CHIKANAach.

CnocobHOCTb TOBapHOW KMAKOCTU MPENATCTBOBATL SBIEHIO
3p03uM paspaboTyMKU aBUATEXHWKU OMPEOENsoT MonyHaTyPHLIMU
MCMbITAHUAMW Ha creumanbHbIX MMapPaBnMYeckUX CTEHAAX C UCMOb-
30BaHWEM 3TarloHHOrO rUApopacnpefenuTenibHOr0 yCTPOUCTBa
(cepsoknanaHa). PocT pacxofa >MOKOCTU MpW CTaHOapTHbIX nepe-
Krnagkax 30M0THUKOBOIO pacnpenennTens 1 Hanmyne yTeyek npu ero
3aKPbITOM MOMOXEHUW CBUOETENbCTBYET O MOSIBNEHUU 3PO3UOHHbIX
rospexaeHnn. puBeAeHHBIN HWke rpaduk MokasbiBaeT pacxod
XKUIKOCTW Yepes OTKanubpoBaHHY A03MPYHOLLYI0 KPOMKY 305TOTHUKO-
BOrO pacnpefenurens Ha cTeHge no metoguke komnaHum BOEING
(BMS 3-11; part 8.9). YcrnoBusiM1 NpoBeAEHNsI UCTIbITAHWI B XKUOKOCTb
nobaBnsaeTcs XMopupOBaHHbLIN PacTBOPUTENb A0 KOHLEHTpaLum
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ynpaeneHns u usmeputensHoe obopynoBaHue. McnbiTaHue MnpoBo-
antea B TedeHun 500 YacoB LMpKynsumen paboyen XuakoctTu npu
nasnexun 3000 psi, Temnepatype 121°C gns xugkocten tuna IV n
Temneparype 135°C gns xwugkoctent Tuna V. Npu 3TOM KOHTpONupy-
HOTCS OCHOBHbIE (PU3NKO-XUMUYECKME NapaMeTpbl KUAKOCTH, YPOBEHb
N3HOCa ¥ Hanm4ne oTIIoXEHWIA.

mapaenuyeckum XuakocTsam Tuna V, ycnewHo npolleainm
ncnbiTaHne Ha HacocHom cteHae BOEING u ucnbitaHvne Ha 3awumTy
3TaNfloOHHOrO CepBOKManaHa OT 3NEeKTPOKUHETUYECKOW 3pOo3vmU npu
nosbileHHbIX Ao 135°C Temnepatypax, npucBavBaetcs «copm Ax».
[MpoweaLwmm TonbLKo OAHO UChbITaHUe — «copm By (cM. kBanudwka-
LMOHHBIN nepeveHs QPL BMS 3-11N).

[MpOTUBON3HOCHBIE CBOWCTBA MMAPABMNUYECKUX XUAKOCTEN
onpegensaT Ha YLWM no crangaptHon meTtoamke ASTM D 4172
(npopomkuTensHocTb 1 vac, 800 06/mMuH, T=75°C npu Tpex BapuaHTax
Harpyxenus: 4 krc, 10 krc n 40 krc). JuameTp nsaTHa nsHoca (MM):

xnopa 0,02%. TemnepaTypa XMAKOCTY Npu nposeaeHn 500-4acoBbIx 8'28 F
ucnbitaHuii coctaenset 135°C ans xuagkocteit V tuna n 107°C ana 070 i
xupkocter tuna V. 0.60
= 0,50
Mpwn ncnonb3osaHum «XaixeT V» pocta pacxona 0,40 -
yTeukmn 3a 500 4 ncnbiTanuii npu +135°C no metoauke 0,30
BMS3-11N He 3adumkcposaHo 0,20
1000 5 0,10
650 = Honyctumelit npeaen no BMS3-11N 0,00 - ]
800
e —— P O(()CM3’ M"'“/‘% 3 HyJetV  MacnaV  HyJetV-A MacnaV  Macna v
o0} — ——— —— - Y
g,ﬁo L | 450-5004 0’50 ™mna ap. plus mna ap. ™na ap.
=2 BMPbICK TPUXIOP3TaHa - SO Mapok Mapok Mapok
S ool —— | (0,2%) Ha 2094.vcnbITaHwii hﬁﬁ_—‘ LRGN Kidee
3 I HEet y ] [makr m10 kr 040 kr |
g 450 e —
;400 3 = e
E‘gf,:,’ ! Mot aaimton h g | 4
5 250
© 200 +——
O 150 MoaBoas UTOr, MOXHO OTPasuThb criedytoLLee:
= - Ha coBpeMeHHbIX MarucTpasbHbiX BO3AYLUHbIX Cydax He UCMOofb-
T S e R B P T T T T e 3YI0TCS M HE MOTYT GbITb UCTIONb30BaHbl MUHEpasbHbe Mapaenii-
R LRNEs 28I BRI B 8888588988882 YecKkume XKMOKoCTu. (04eHb OrpaHUYEHHO UCTOMb3YTCS ronunarns-
> p
Bpewmst ucnbiTaHuit, yac. haoneduHoBble xupgkocTu cootseTcTBytowme MIL-PRF-83282

CrabunbHocTb pacxofa xuakoct HyJet V nocne BeBegeHus
0,2% TX3 nokasbiBaeT BbICOKYH 3DEKTUBHOCTL paboThbl MPOTUBO3-
PO3MOHHbIX MNPUCaAAOK, HaMHOro mnpeBbilawLWwy TpeboBaHUs
BOEING. Komnanus AIRBUS npoBoauT aHanornyHble CTeHgoBble
VCMbITaHUs Ha arperartax rugpoobopygoBaHus naccaxupckux BC B
TevyeHun 1000 vacos, npu Temnepatype 96°C npu KOHUEHTpaLuum
xnopa 0,02%.

lNpu nonagaHum B rnapocucTEMy 3HAYUTENMBHOTO KOMUMYECTBa
BO[bl ¥ PasBUTUSA MPOLIECCOB MMAPONMUTUYECKOrO pasfioxeHusi pabo-
Yem XKUAKOCTU - 0BPa3oBaHUs KUCIIOT PacTeT yrpo3a KOPPO3UOHHBIX
NopakeHU cTarnbHbIX 3N1eMeHTOB rMapoobopynosaHus BC. Viccneno-
BaHWe MPOTMBOKOPPO3NOHHLIX CBOMNCTB MPOBOAMTCS MO CTaHAapTHOM
metoauke ASTM D665A (10% H20; T=60°C, 24 yaca). Huwxe npea-
CTaBrieHbl cTarbHble 06pasLibl nocre NpoBeaeHNs UCCIeN0BaHUS:

| ; e &

HyJet IV-Aplus  macna IV T1na ap.mapok HyJet V macna V tuna

Ap.Mapok

Ob6pasoBaHue TBepAbIX OPraHUYECKMX OTMOXEHWUI Ha TOpLiEe-
BbIX YMIMOTHEHUAX MMAPaBINYECKUX HACOCOB MPUBOAUT, Kak NMpaBuIo,
K noTepe repMeTM4HOCTU YNMOTHUTENBHOTO Y3ra, CHUXKEHUIO MPOU3BO-
OWUTENbHOCTU Hacoca U NOSIBIIEHWIO, BMOCNEACTBUN, BHYTPEHHUX U
OPEeHaXHbIX YTeYeK >XUOKOCTW, MeperpeBy Hacoca, a B HEeKOTOpbIX
Criy4asix K ero paspyLlUueHuio C NoTepen XUOKOCTU U3 CUCTEMbI. ITY
4YacTo BCTpeYaBLLYHOCS paHee, Npy UCMorb30BaHUM rMapPaBnyeckmx
xuakoctew |l v Il Tuna npobnemy npoussoauTeny opraHoochaTHbIX
XWOKOCTEN paspeLumnny ¢ BeixogoM xuagkoctein Tuna V. CKNoHHOCTb
TMAPaBIMYECKNX XUAKOCTEN K 06pasoBaHUIO TBEPAbIX OTNOXEHWUIA Ha
TOpLEBbIX YMNoTHeHusAX rugpoHacocoB BOEING wuccnemyetr Ha
HaTypHOM rvapaBiMyeckoM CTeHAe, BKHYaoWeM aBUaLVOHHBIN
rMapoHacoc, pesepByap, (OUMALTPbI, TEMNOOOGMEHHUKU, YCTPOMCTBA

[iNs BEPTONETOB 3apybexHoro Npou3BoaCTBa).

- Her anbrepHaTuBbl opraHodocdaTHbIM rMapaBnuYyeckum
XKUOKOCTAM C TOYKM 3peHus orHectomkocTu. OpHako passuTue
TEXHOMOTMN N KOHLEMUMN «3MEKTPUYECKOro camorieta» MoryT
MPUBECTU K CHKEHUIO ee MoTpebneHust.

- Hecmotpsi Ha Hanuuue MpUCYLUMX MM HEKOTOPbIX HEeraTuBHbIX
ocobeHHOCTEeW, COBpPEMEHHbIe Heroptouve ruapaBnuyeckue
XUOKOCTW 1M36aBneHbl OT OCHOBHbIX HEJOCTaTKOB, CyLLECTBEHHO
3aTpyaHABLUMX aKcrinyaTaumio AT ¢ MCMonb3oBaHWeM nogobHbIX
XNOKOCTEN PaHHNX NMOKOMEHNIA.
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AHATIN3 OMbITA NPUMEHEHUA TMOPABITMYECKIX MACE]]
OTEYECTBEHHOIO 1 BAPYBEXXHOIO NMPON3BOCTBA
B TrPAXOAHCKOW ABUALINN.

Hayane 50-Tbix rogoB npouwnoro Beka ocHUAW TA 6bina
paspaboTaHa 1 MpuHATa Ha SKCMIyaTaLmio B ka4ecTBe eAnHoN
paboyeit XUOKOCTU MM BOEHHOW W rpakgaHCKoW aBuauuu

XnakocTb nof mapkon AMIT-10 (aBuaumoHHOE Macno rugpaenuyec-

Koe, BaskocTb npu 500C He meHee 10 cCT).

OcHOBHbIMU Mpobriemamu, KOTopble CTOSMU U peLlanucb
npumMmenHnTensHo K AMIM-10  6binu cnegytoLme :

- paclUMpeHUs CbipbEBbLIX UCTOYHWKOB NMOMyYEHUs CeLaNCTUIIIATa,

- COBEpLLEHCTBOBaHNE TEXHOMOMMM MOJTy4EHNsI OCHOBbI;

- yny9lleHue acnryaTaLyoHHbIX CBOVCTB.

Mo nepBoMy HanpaBreHUIO peLlancb BONPOCh! UCMOIb30-
BaHWs A5 NOMyYeHNs U3 pasnvyHblX HedTen cCneuancTunnATa.

Bo BTOpoM HanpaBneHUM OCHOBHas npobrniema, Kotopas
TpeboBana peLleHVsi, 3TO UCNONb30BaHWe AN yaaneHus apoMaru-
YeCKUX YIMeBOLOPOLOB CEPHOKNCIIOTHOM O4MCTKM.

311 npobnemsbl 6binu pelleHbl B Havane 90 rogos, nocre nycka Ha
Bonrorpagckom MIM3 6noka KM-3 Ans nonmyyYeHusi Ha HEeM OCHOBbI
macna AMI-10.

o TpeTbeMy HanpaBneHuto ocHUW A n pagom npeanpu-
SATUA aBMALIMOHHON MPOMBILLNEHHOCTY ObINK NPOBEAeHbl Hay4YHO-
nccnepoBatenbckne paboTbl MO YMyYLIEHWUIO SKCMIyaTaLMOHHbIX
cBoWcTB pabouen xuakoctn AMIT-10.

MpuHuMas Bo BHWMaHue, 4To paboyas xugkocts AMI-10 B TOT

nepuvos 6bina eguHoOM XUOKOCTEI0 Ha HETSAHOM OCHOBE AN rmapo-

CYICTEM BO3[YLUHbIX CY0B rpa)aaHCKoW 1 BOEHHOW aBuaLuu, uccre-

[0BaHWs MPOBOAMINCL B ABYX HamnpaBreHusX, Mo yny4lleHnio Mexa-

HMYECKOW 1 TEPMOOKMCITUTENBHON CTaBUNBHOCTY.

B pesynbrate atux pabot 6binv paspaboTaHbl criegylouine
Mogudukauum pabovei Tuna AMI-10:

- AMI-10A, yny4LieHHasi No TEPMOOKUCTIUTENBHON CTabVNbHOCTY B
peLenType KOTOpPOW BMECTO aHTUOKUCIUTENbHOM Mpucamku
Mapku - HadTona 6bina BBeAeHa aHTUOKUCIUTENbHas npucas-
Ka peHun - -HadpTunamuH (HeasoH «A» TY 6-14-202);

- AMI-10B, ynydleHHas He TOMbKO MO TEPMOOKUCIUTENbHOM
CTabUMNbLHOCTU, HO U MO MexaHu4eckor ctabunsHocTw. B peuenty-
pe 9TON XMOKOCTU WM3MEHEHa He TONbKO aHTUOKUCIUTENbHas
npucagka, Ho 1 3arylwiaroliast npucagka suxunon Bb-2 (TY 6-01-
744-74), xoTopasi UMeeT 3aryLiaoLLyto CnocobHOCTb B npeaenax
22-32%, Ha BuHWnon BB-3, KOTOpbI UMEET 3aryLuatoLLlyto crocob-
HocTb B npeaenax 18-23% (TY 6-01-938-74)

Tak e 6binu npopaboTaHbl NyTW AanbHENLWero yry4lieHns
MEXaHUYeCKOoV CTabunbHOCTY paboyen XXnaKoCTH.

OpHako U3-3a OpraHM3aLMOHHbIX TPYAHOCTEN MEeXBemo-
MCTBEHHOTO XapakTepa peaysibraTthl aTux paboT 6binn peannsosaHbl
yactuyHo. B coctas macna AMI-10 6bina BBefeHa npucagka «Hea-
30H A», a pegakuuio FTOCT 6794-75 «Macno AMIT-10» BBeeH nokasa-
Tenb «CTabunbHOCTb BSA3KOCTWM MOCRe O03BYYMBaHWA Macna Ha
ynbTpassykosoi ycrtaHoBke Y3[OH-1 B TeyeHne 50 MuH., %
He bonee —45».

B npouecce kBanudgukaLMoHHbIX UCNbITaHKU obpasla Macna
AMI-10 B FocHUW A npoBoanmbix B 1991 rogy 6b1n0 BbISBIIEHO, YTO
nonyyeHne ocHoBbl Ha 6rioke KM-3 npoBoauT K yXydLLEHW0 NPOTUBO-
N3HOCTHbIX CBOICTB Macna.

B pesynbrare 6bin0 NpeasiokeHo A yryyLleHns NpoTUBOU3-
HOCHbIX CcBOWCTB Macna BBect 0,5 % macc npucagkim TPUKPesus-
docdara (TKD).

B 1998 rogy us-3a Bbixoga U3 cTposi Ha Brioke KM-3 OAO
«JYKonn-BHTI» Bbile ynomsHyToro kartanuaatopa bbina npekpatte-
Ha BblpaboTka ocHoBbl AMI-10 M npom3BOACTBO Camoro macna
npekpaTunock Ha ABa roga.

B kayecTBe 3aryljawollei npucagku 6bin Mcnonb3osaH
NONMBUHUN—H-BYTUMOBBIN achrp Mapku BB-2(TY650PK05600294-21-
95), NpOV3BOACTBO KOTOPOTO BbISI0 HanaxeHo Ha TeppuTopun Poccum
Huxeropoackum OAO «OprcuHTes».

PeuenTtypa npeanoxeHHoro macna AMI-10:

- Bununon BB-2(TY650PK05600294-21-95) —
He 6onee 9,0% macc.;

- TMpucagka HeasoH «A» (TY 2-14-202-74) - B npenenax)
0,30-0,35% macc.;

- Kpacuternb, 1popacTBOPUMbIV TEMHO KPaCHbIA «XK» Mapku «X»
(TY 6-14-37-80), He Bonee 0,01% macc;

- Tpucaaka Tpukpesundocdara (TKP) (TOCT 5728)-0.5 % macc.;

- OcHosamacna AMI-10 (TY 38.301-29-21-92) no 100 %.

1. Tpe6oBaHMA HOPMATUBHO-TEXHNYECKON AOKYMEHTaLm Mo
ycnoBusM akcnnyartauum AMI-10 B rugpocucremax orevec-
TBEHHbIX BO3AYLUHbIX cyAoB (BC) rpaxaaHckon aBuauun.

Ha wnauanbHOM 3Tane akchnyatauum paboyeit XUOKOCTU
AMT™-10 6bInK ycTaHOBMEHbI CrieAytoLLMe KpUuTepum ee paboTocnoco6-
HOCTM: BSI3KOCTb KuHemaTudeckass He meHee 8 cCt. npu 500°C,
yucToTa OTCYTCTBME METaNnMYeckux Yactuly, npu uUnsTPOBaHWUM
Yyepes 3amLLy.

B nocrieqytoliem rnepeyeHb KOHTPOMPYeMblx rnokasartenei
6bl pacLUMPEeH 1 Mo 3TUM MokasaTensmM Obiny yCTaHOBIEeHbI HOPMbI
(cm.1abn. 1)

Tabnmua 1
TpeGoBaHUs HOPMATUBHO-TEXHIIECKO JOKYMEHTaLMN N0 KOHTPOTMIO ka4ecTsa 1
unctotbl AMT-10 B MpoLiecce aKkcryaTauyy B rugpocucTemMax otedecTBeHHbIx BC.

Tun BC Ty-134 | Ty-154 | Ty-154m | Aw-74

HavnmeroBaHve nokasateneit
1. KuHemaruyeckast BsiakocTs npu ntoc 50°C,
cCT, He Huxe 7,05 79 71,05 7,0
2. Kucniothoe yueno mr KOH Ha 1 1. xuakocTy,
He bonee 0,15 0,15 0,15 0,15
3.Conepxatve Bogibl, %, He bonee 0,03 0,03 0,03 0,03
4. Temnepatypa senbilLky, °C, He HUke 90 90 90 90
5Yvcrora:
- knacc no TOCT 17216, He rpybee 14 12 13
- flonyckaeTcs onpefeneHye BECOBbIM
meTogom o FOCT 10577, %, He Gonee 0,008 | 0,008 | 0,0032

2. ®aKkTnyeckue gaHHble n3meHeHus hu3MKo-xMMU4eCcKnx rnokasa-
TeneW, Nony4YeHHbIX NPY NPoBeAeHUM 3KcnyaTaumm nog Hab-
niogeHuem AMI-10 B rugpocuctemax BC rpaxpaHckon aBuauum.

O606uUleHe pe3ynbTaToB ucclefoBaHMn OU3NKO-

XUMUYECKMX MoKasaTeneln kadectBa npob paboTaBluen XUAKOCTU

AMTI-10 nokasan:

- KMHemaTtuyeckasi BS3KOCTb XXMOKOCTW B rmapocucTemMax camorie-
T0B Un-62, Un-18, AH-24, AH-124 n BepTOoneTax CHWXaeTtcs
HeaHaunTenbHo. [POLEHT CHUXKEHUS BHA3KOCTU COCTaBMAET
nopsigka 10-15% ot nepBoHaY4anbHOro 3Ha4eHus.

- B rugpocuctemax camornietoB Ty-134, Ty-154, Ak-40, Ax-42
HabnioaaeTcs NHTEHCUBHOE CHUXEHWE KMHEMAaTUYECKON BA3KOC-
TV XUAKOCTM, koTopas 3a 50 4acoB SKcryartaumu AOCTUraeT
nepBoHaYarnbHo ycTaHoBrNeHHoW Hopmbl — 8 cCT. Mpn 50°C.

AHanM3 nM3MeHeHusi Apyrux PU3nKO-XMMUYECKMX roKasaTe-
rew kadectBa pabGoTaBluen xuakocTn AMI-10 (KMcrnoTHoe 4wmcno,

| 60 |
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Temneparypa BCrbILLKW, CoAepXaHune Bogbl) nokasar, YTo aTv nokasa-
TeNM N3MEHSAETCA He3HaUYNTENBHO U HAXOASATCS B Npeaenax ycTaHoB-
TNEHHbIX HOPM. [10MOMHUTENBHO NPOBOAUMMCE UCTILITAHWS Ha TEPMOO-
KUCINTENbHYI0 CTaBUMBHOCTL M KOPPO3MOHHYH aKTUBHOCTbL. Pesyrb-
TaTbl MNoKasanu 4oCTaTOYHbIN 3anac kayecTsa no aTOMy nokasaTerio.

MepBoHayanbHO HOpMa MO CHMXKEHUIO BA3KOCTU 6bina
ycTaHoBrieHa - He Huxe 8,0 cCt npwm 50°C. Mo pesynsratam uccre-
fosaHui FocHUW A oHa 6bina ytouHeHa 6,7 cCt npu 50°C,.HecmoTpst
Ha MOHWKXeHNe HopMbI cpokm cryx6bl AMIT-10 fo 3ameHbl B ruapocuc-
Temax camorietax pasnuyHel. (CM. Tabn 2).

Tabnuua 2
Cpok cnyx6bl Macnia AMI-10 B ruapocucTeMax 0TeHECTBEHHbIX CaMOmNETOB
No TN camonéta | cpokcnyx6bi Macna AMI-10 B rvapocucTemax, Yac.
1 Ty-154 300
2 Ty-134 750
3 Ak-40 400
4 HAk-42 400
5 Mn-18 5000
6 /n-62 6000
7 AH-24 5000

3. AHanus onbiTa NpUMeHeHUs 3apy6eXHbIX aHanoroB Macna
AMr-10 B rugpocucTeMax oTe4eCTBEeHHbLIX CaMONeTOB
rpaXaaHCKOW aBUaLUu.

Pe3ynkTaThl OLeHKU U3MEHEeHUs1 (PU3NMKO-XMMUYECKUX NoKasaTe-
nei kavecTBa pabGoTaBlen xuakoctu Imgponukoin FH-51

(Pupma HUKO dpaHums).

MpekpalyeHre B 1998 r. npoussogctea AMI-10 nocraBumno
rpaxpaHcKylo asuauuil B OYeHb TsHKErnoe TMOoJoXeHue.
ABMALIMOHHBLIMY BMACTAMU B 3TUX YCIOBMSX BbINO MPUHSATO peLleHne
NpoBecTn paboTbl Mo noAbopy ¥ MPOBEAEHMIO MOAKOHTPOSILHOM
3Kcnnyarauuy ruapaBnuyekom XXMaKoCTW 3anagHoro Npou3BoacTea B
Liensix eé BHeCeHUs B kKa4ecTBE OCHOBHOMO copTa HapasHe ¢ AMI™- 10.
B kayecTBe obbekTa wWccrienoBaHwii Gbina BbibpaHa KMAKOCTH
Fvpponukonn FH-51 (dupma HVIKO ®paHuus) oteedatolias Tpebo-
BaHuAM cneuundukaumm MIL-H-5606F .

B npouecce nposedeHUs akcrnnyatauuu nop HadnogeHnem
npoussoauncs otoop npo6 xuakocT MmapoHukoiin FH-51 n3 rugpas-
JINYECKUX CUCTEM MoaKkoHTpornbHbix BC. lMpobbl Hanpasnsnvcs LIC
aBnallCM locHWUW TA, rge uccrenosanucb Mo creqyowmm usmnko-
XVMUYECKM MoKasaTensm: KuHemaTtunyeckas BsiskocTtb - no MOCT 33;
KucnoTtHoe yucno - no NOCT 5985; Temnepatypa Benbilwkm - no FOCT
4333; copgepxaHue Bogbl -nmo FOCT 2477; coaepxaHue MexaHU4ecKux
npumecei - no FOCT 10577;

- B OTAeNbHbLIX Npobax onpeaensnucb NMPOTUBOU3HOCHbLIE
CBOMCTBA (AnMameTp nATHa UsHoca) - no FOCT 9490. 3a Bpemsi aKcny-
arauum nog HabnopeHvem B LIC asnallCM noctynuno v 6biro npoa-
HanusmposaHo nopsigka 400 npo6 paboTaBLuei xxuakocTu Mgpo-
Hukown FH-51.

- AkcnnyaTtauua noa HabnogeHuem xugkoctu MMAapoHu-
kown FH-51 npoBoaunack B rugpocuctemax camonetos Ty-154,
Ak-42 v BepTonetax Mu-8.

Mepexon Ha xwugkocTb MMapoHukoitn FH-51 camoneTos
Ty-154 npoxogun B rpolecce KanuTanbHOro PeMOHTa, T.e. 3aMeHa
6blna nponsBefeHa B MaKCUMarbHO BO3MOXXHOM 06 bLEMe.

MNepexon Ha npumeHeHue xupkocTn MgpoHukonn FH-51
napka camonetoB fk-42 (11 6opToB) M napka BeptonetoB Mu-8 (20
60pTOB) OCYLUEeCTBNANCS MeTodoM pnosanpasku. OB Hanet
camoreToB Ak-42 3a Bpems akcnnyatauuy coctaBun 34340 yacos U
16288 nocapok. CymmapHas Hapa6oTka xuakocTv FH-51 1 ee cmecei
¢ AMI-10 coctaBuna: Ha 15 BepTonetax Mu-8 6568 uacos; Ha 5
BepTonerax Mu-8AMT 1704 vyaca.

Ob6o6LueHne maTepranoB akcniyarauum nod HabnogeHnem
npoBefeHHon B npeanpuatusx A B nepuog 1999-2001 yka3sbiBaeT Ha
crnegyoLlee:

Mo mepe yBennyeHus cogepxanus xuakoct FH-51 B cmecu
¢ AMI™-10 cHwxeHWe BSI3KOCTU B ruapocucTeMax camornetos Ty-154 u
Ak-42 npnobpeTtaeT Gornee yMepeHHbIii xapakTep.

- npyrne dunsmko-xMmmnyeckre nokasarenv kadyectsa paboras-
wen xuakoctn FH-51 B npouecce npumeHeHust B ruapocuctemax BC
VN3MEHSAIOTCH HE3HAYUTENBHO;

- napametpbl pabotbl rmgpocuctem BC Haxogunuck B npege-
nax, NpeaycMOTPEeHHbIX 3KCMlyaTauMoHHON AOKyMeHTauven. Konu-
4eCTBO [AedeKTOB, HeWCrnpaBHOCTEW, a TakkKe [LOCPOYHO CHSATbIX
arperaToB rmpocucTeM HaxoaMTCH NPaKTUHECKW Ha TOM e YPOBHE,
4yto ¥ npu akcrnyatauum BC c npumeHeHuem xupkoctu AMI-10.
Kakunx-nnbo HexapaKTepHbIX U HOBbIX OTKA30B C Ha4yarioM MpuMeHe-
Hus xupgkoctn FH-51 He BbisiBneHo. Psg akcnnyaTaHToB oTMevaeTt
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yBENUYEeHe BpeMeHn HapaboTku N3fenuii Ha oauH otkas. Mcxogs us
MONMOXUTENbHbIX Pe3ynbTaToB JKCrnyatauuyu nop HabniogeHvew,
OLIeHKN M3MeHeHUs (DU3NKO-XMMUYECKUX MokasaTenein kadectsa
xugkoctn Maoponukonn FH-51, ctabunsHoctu paboTsl ruapocucteM
BC 6biNO NpUHSATO pellueHWe BHECTM B 3KchnyaTaumoHHO-
TEXHWUYECKYI0 JOKYyMeHTauuio BC fononHeHns B YacTu BO3MOXHOCTU
MPUMEHEHNS YKa3aHHOW XMOKOCTM HapaBHe ¢ MacnoMm AMI-10, B Tom
yucre B COCTaBe MacriocMecen.

4. CpaBHUTenbHbIe UccrenoBaHus xuakocten AMIM-10 n
M'popoHukonn FH-51.

B 2000 rogy 6bino BO30GHOBMEHO MPOM3BOACTBO Macrna
AMr-10. YkasaHHOe Macrio Mo CpaBHEHUI C TOBapHbIM Macriom
AMI-10 BblpabotaHo Ha BHOBb BO30OHOBIIEHHOM B MPOW3BOACTBE
OCHOBe, MO M3MEHEHHON peLenType, C BOBIEYEHWEM 3arycTuTens
«BuHUNona BB-2» pgpyroro 3aBopga usrotoBuTens U gobaBrneHvem
NMPOTUBOU3HOCTHOWN MpUcaaKku Tpukpesundocdar ansi crabunusaumm
cMa3zo4yHbIx ceoncte AMIM-10. 3A0 «AsuaTexMacy npurotoBun Ha
3TON OCHOBE OMbITHO-MPOMBILLUMEHHYIO Mapulo  rMOpPaBnMYecKoro
macna ¢ ynyyLeHHbIM1 NPOTVBO3HOCTHLIMU CBOWCTBaMU.

B uensx oueHkn kavyecTBa BHOBb BblpaboTaHHbIX 06pasLioB
xugkoctm AMI-10 6bimm NpoBefeHbl CPaBHUTEMbHbIE UCTbITAHUS
06pa3LoB xuakocTew Bbinycka 2000 roga cneayoLLmMx NpomM3BoanTe-
newi: OAO «PocHedTb-MOTI3 «Hedtenpoaykt», OO0 «JTYKoin-
BHIM», OAO «MockoBckuin HIM3», ToBapHoro AMI-10 Bbinycka 1992
roga v f'mapoxukonn FH-51 nponseenerHoro 8 2000 rogy.

WUccnepoBaHusa npo6 AMI-10 u Tmaponukoun FH-51
npoBOAMNOCE MO MokasaTensiM KayecTBa, MNpeayCMOTPEHHbIX
[OCT 6794.

[OnA oueHKU CBOMCTB yKa3aHHbIX O06pa3LOB AOMOMHU-
TenbHO MPOBOAMMIUCE WUCCIeAOBaHNA TEPMOOKUCIUTENBHOW CTa-
6uneHocTn npu Temnepatype 150°C B TeveHne 50 4acoB U oLEHKa
KayecTBa XMOKOCTEW Mpu XpaHeHUV B PasnuyHbiX TeMrepaTypHbIX
ycrnoBusix (BblAEpPXKMBaHWE Ha COMHUEe M B xoroge). Temnepartypa
onpeeneHns TePMOOKUCIUTENBHOW cTabunbHocTy Gbina BbibpaHa
UCXOAS M3 TEMMepaTypHbIX PEXUMMOB BrU3KUX K YCIOBUSIM paboThbl
ruapocuctem camoneta Ty-154. [lo u mocne npoBefeHUs OLEHKM
TEPMOOKUCIIUTENBHON CTabunbHOCTU onpeaensinucb NPOTUBOU3HOC-
THbIE CBOMCTBA M0 nokasatento [1n, coaepxaHue aHTUOKUCTIUTENbHbIX
npucagok MeTOAOM TOHKOCIIOWMHOW XpomaTorpaduu, Xapaktep
N3MEHEHNS NIIOMVHUCLIEHTHOTO CBEYEHWUS U CPaBHUBANWCh UHMpak-
pacHble CNeKTPbI MOrMOLLEHUS.

Mo pe3ynbraTam NpoBeAeHHbIX CPaBHUTENbHbIX UCMbITa-

HUI MOXHO cAaenaTth cnepyrluMe BbIBOAbI:

- (Pu3MKO-XMMMYecKMe rokasaTenu wuccrieqoBaHHbiX 06pasLioB
xugkoctem AMI-10 u mgponukonn FH-51 cooTBETCTBEHHO
OoTBeYalT HopmaTuBHbIM TpeboBaHusam FOCT 6794 v Hopmam
cepTudmKaTa Ka4yecTBa;

- BfI3KOCTb 06pasuoB mMacrna AMI-10, mnarotoBneHHbix B 2000 r.
MMeeT MeHbLUMI 3anac KayecTBa Mo CPaBHEHWK C TOBapHbLIMU
naptusmmn macna AMI'-10 npousseneHHbiMy go 1998 r. u Mgpo-
Hukonn FH-51;

- rocrne okucrieHns senuynHa easkoctn AMIT-10 Beinycka 2000 r.
3Ha4MTENbHO YMeHbLUaeTcs. BaskocTb ToBapHoro macna AMIT-10
n Tngponukonn FH-51 HeszaBMCMMO OT MPOAOIMKUTEMBHOCTU ©
TeMnepaTtypbl OKUCMEHUSI YBENMUYMBAETCS MO CPaBHEHUIO C
repBoOHavarnbHbIM 3HaYeHNEM;

- nocne oOnpefeneHnss TEPMOOKUCIUTENbHOW CTabuMbHOCTU

(150°C, 50 4) B ABYX M3 Tpex UccrnenoBaHHbIX NPob HabnogaeTcs
BbiNafieHve ocazaka.
NPUMEHUTENBHO K YCMOBUSIM 3KCMfyaTauuu OBa MOCHegHuX
dakTopa yKa3biBalOT Ha BO3MOXHOCTb CHMXXEHUsSI CPOKOB
cnyx6bl XUOKOCTU U MOSIBNEHNS OTKA30B arperatoB rMapocuc-
TeM;

- KOMMOHEHTHbIN cocTtaB Macen AMI-10 Bbinycka 2000 r pasHbIxX
Npou3BoAUTENen NPaKTUYECKN MOEHTUYEH Mexay cobon (Hebonb-
e otnnymsa nmeet obpasel, nponssoacTea Mockosckoro HM3)
nmeet otrnyne ot macen AMI-10 BoipabatbiBaBLumxcs 4o 1998 .

- MO AaHHbIM NabopaTopHbIX UCCMNENOBaHUIA XapakTep U3MeHeHUs
nokasatenen kadectBa obpasuoB AMI-10 K3roTOBMAEHHbLIX MO
HOBOW peLenType OTNMYaeTCsl OT ero U3MEHEHWUs1 B TOBapPHbIX
macnax AMI-10, npumensiBLuMXcS B rugpocuctemax BC no 1998
roga.

YunTbiBasa BbILENU3NOXKEHHOE, GbINO peLleHo CYUTaTb BO3MOX-
HbIM Aonyctute macno AMI-10, BbipabaTbiBaeMoe No HOBOW
peuenType K akcnnyaTauuu nog HabnogeHneM B NpeanpusaTUaX
A no nporpaMme cornacoBaHHoM ¢ arperatHbivMu KB.
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UHopMayUOHHBIU CEOPHUK a

2. AHanus onbITa NPUMEHEeHUsi B3pbiBo6e30nacHbIX pabounx
XUAKOCTEN Ha OCHOBE CROXHbLIX 3¢hupoB hochopHON KUCIOThI
M X 3apy6eXHbIX aHarnoroB B rpaXkAaHCKoON aBuaunm.

24 AHanus onbiTa NPUMEHEHUs OTEeYECTBEHHbIX pPaboumnx
XUAKOCTEN Ha OCHOBE CROXHbIX 3coupoB hochopHOM KUCIOThbI B
rMAPOCUCTEMAX OTEYECTBEHHbLIX CaMOJIETOB Trpa¥paHCKown

aBuaumu.

C HayanoMm MpoeKTMpOBaHus aspobycos noTpebosanmch
paboune xuakocTy obecneyrBatoLLme B3pbIBONOXapo6e30MnacHOCTb.
Ha 3anapge B Havarne 50-TbIX rO40B MPOLLUMOro Beka B COOTBETCTBUM C
TpeboBaHNAMM aBUACTPOUTENbHBIX KOMMaHuin Gbinn paspaboTtaHbi
B3pbIBOGE30MACHOCTHBLIE paboUre XUAKOCTU Ha OCHOBE hocaTHbIX
acumpos.

YKupgkocTs aToro knacca nog mapkoi HIK-4 6bina nprHsaTa Ha
cHabXeHwe B NpeanpuaTUsX rpaxxaaHCcKon asuaummn oqHOBPEMEHHO C
BHeapeHvem Mn-86 B 1980 roay.

C npuHATHMEM Ha aKcnyaTaumio camoneTa Wn-96 Ha cHabxe-
Hua B npeanpuatus A BsameH HMDK-4 Gbina npuHata pabouas
xupgkoctb HIMK-5y.

C 1981 r. TocHWWM TA MOCTOsSIHHO MPOBOAWT pPaboThbl MO
HabnoaeHnio 3a paboTocrnocoBHOCTLI0 B3pbIBOGE30MACHBIX Paboymx
KUAKOCTEW Ha OCHOBE CIOXHbIX 3¢p1poB POCPOPHOMA KNCTIOTEI U NX
3apyBexHbIX aHanoros B rugpocucremax BC rpaxgaHckon asmaumm.

3a aToT nepuog 6biv nposedeHsl patoTsl no HMHK-4, HMHOK- 5y
B ruagpocmcTemax camonetos n-86, n-96.

Tpe6oBaHst HOPMATUBHO-TEXHWUYECKON [JOKYMEHTALM MO KOHTPOIHO KauecTsa 1
uncToThl HMK-5y B npoliecce aKkcrnyaTauuy B ryapocicTeMax oTeqecTerHbIx BC.

nBC Nn-86 Vn-96 Ty-204
HalIMEHOBaHMe nokasaTeneil
1. Kunematuyeckas BsiskocTb npy nntoc 50°C,

cCT, He Huxe 6,0 6,0 6,5
2. KucnoTHoe yucro mr KOH

Ha 1 1. KuagKocTy, He Gonee 03¢ 05" 0,15
3. ConepxaHue Bogbl, %, He Bonee 0,5 0,5 0,5
4. Temnepatypa Benbluky, °C, He Hinke 155 165 165
5.Yucrora: knaccno FOCT 17216, He rpybee e 1l 12

6. CogepxaHue arieMeHTapHbIX NpUMecei,
%, He Bonee:

Kanbuus 0,005
Hatpus 0,005
Kanus 0,005
Xnopa 0,02
Cepsbl 0,05

* nonyckaetcs 1o 0,5 Mr KOH Ha 1r. sukocTv npu copepxariy Boibl He 6onee 0,1%
** Crn YmMcTOTa XuakocTy rpybee 10 knacca MpoMOTE rMapocucTeMy
¢ ncnonb3osanmem YMI-300 HMK go 9 knacca.

2.2 dakTMyeckue OaHHble U3MeHeHUA (hU3NKO-XMMUYECKUX
rnokasarernewu, nosy4eHHbIe NPU NPoBeAEHWUM 3KCnlyaTauum nop
Ha6nogeHmem HMK-5y B rugpocuctemax Un -86 .

MoakoHTpOnbHAas KChyaTauus NPoBOANTLCS B HacTosllee
Bpems Ha 6 camonetax Un — 86. Hapabotka nnaHepa B HacTosillee
Bpems cocTasnset ot 17000 fo 27000 yacos, HapaboTka XUAKOCTU OT
Havana HabnogeHust coctaenet ot 500 go 2500 yacos. Ha aHanus B
LIC aBnallCM locHUWTA npeactasneHo 131 npobbl, 0TobpaHHbIX 13
yeTblpex rmgpocucTem kaxgoro BC

[Mpo6bl HMK-5y nccnepgosanuck B COOTBETCTBUM C TEXHOMOTN-
Yyeckumu kaptamy PyKOBOACTBa MO TEXHWYECKOW aKcnmyaTtaumu
camoneta Mn-86 no nokasaTtensm: oLeHka BHELUHero Buaa, kKnHematn-
yeckas BsiskocTb npu 50°C, KMCMOTHOE YWCIO, COAepXaHue BoAbl,
Kracc YMCTOTbI, yaerbHas anekTpuieckas NpoBoAUMOCTb.
CopeprxaHue Boabl B npobax paboTasLuer )KMAKOCTV ONpeaensnoch ¢
npuMeHeHem peaktuaa Puiiepa.

OueHka BHellHero Buaa. B HayanbHbIV nepuop aKkcnnyaTa-
LMy oToBpaHHble Mpobbl MO BHELUHEMY BUAYy UMenu (UoneToso-
CVIHEt0 OKpacky

KuHemaTtuuyeckas BsiskocTb. Hopma He Huxe 6,0 cCT npu
50°C. Mony4eHHble JaHHbIE MO U3MEHEHWIO KMHEMAaTUYECKON BA3KOC-
T1 Npo6 paboTasLiein xugkoctn HIMK-5y nokasbiBatoT, YTO 3HAYEHUsI
HaxoasaTcsl B npemdenax ot 8,7 Ao 6.3 cCT. 71% 3HaveHuii BA3KOCTH
meHee 7 cCT. 3Ha4eHui nokasarerns BI3KOCTb MeHee yCTaHOBNEHHOW
HOPMbI HE BbISIBIIEHO.

KucnoTtHoe uncno. Hopma He 6onee 0,3 mr KOH/ 1 rxnakoc-
™ (0,5 Mr KOH/1 rkuakocTu npy cofepkaHum Bogpl He 6onee 0,1).

3HaYeHns KUCNOTHOrO Yncna Haxogatcs B npeaenax ot 0,008 go

0,5 mr KOH/ 1 r xuakoctn. 61 npoba u3 131 (67%) npob nmveroT
3HayeHust 6onee 0,3 mr KOH/ 1 r xuakoctv, us Hux 17 npo6 uveer
3Ha4yeHus 6onee 0,3 mr KOH/ 1 rxxuakocT npu cogepXxaHum BoAbl
6onee 0,1 %, T.e. XUOKOCTb MNOASIEXMUT 3aMeHe.
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Knacc uucrtotbl. Hopma He rpybee 11 knacca .

3HaueHus krmacca 4MCTOThl Npob paboTaBLUen XUAKOCTM
HaxopaaTcs B npegenax ot 9 go 13 knacca. Mo pesynsratam aHanusa
22 npo6 NpoBoAUNMCL PaboThbl MO QYUCTKM FTMOPOCUCTEM.

CopepxaHue Boabl. Hopma He 6onee 0,5 %.
OnpefieneHem coaepXkaHns Bofbl B npobax pabounx xKuaKocTed
yCTaHOBMIEHO, YTO €& CcoAepXaHue HaxoAuTcs B npegenax
0.03-0.21 %. OnpenerneHHbIX 3aBUCMMOCTEN COAep)KaHusi BOAbl OT
BpeMeHM HapaboTKW XMAKOCTEl B rmapocucTemax He Habniopaercs.
3a BpeMsl MpoBeOeHUst SKCMyaTaUVOHHOW MPOBEPKM COAEepxaHne
BO/bI HE MPEBLICUITO NPeaenbHOM HOPMbI, OFOBOPEHHO aKCTyaTaLy-
OHHOW OKYMEHTaLIMeNn.

YaenbHas 3nekTponpoBoAHocTb. Hopma He MeHee
40 mk Cm/m lMonyyeHHble AaHHbIe YKasblBaloT, YTO BENUYMHA yaerb-
HOW 3MeKTPONPOBOAHOCTM MPaKTUYECKM BO BCex Npobax npesbilaeT
41-53 Mk Cm/Mm. Kakoit nubo 3akoHOMEPHOCTW Mexay HapaboTKow
XUOKOCTM B rMOPOCUCTEME U BENIMYUHON YAENbHOW 3MEKTPONpoBOs-
HOCTW He HabrnogaeTcs.

Mpu aTOM crieflyeT OTMETUTb, YTO BEMMYMHA 3M1EKTPONPOBOA-
HocTM pabotaBluein xugkoctn HIMK-5Y HaxoouTbcs B npepenax
HOPMbI.

B npouecce NOAKOHTPONbHasA 3KcnyaTauus B ruapocuc-
Temax Un-86 6binu o6HapyxeHbl reneobpa3Hbie 0cadku, KOTo-
pbie MOryT OTPULIATENLHO BIIUATL Ha CUCTeMbI ynpaeneHus BC.

YunTbiBas, 4to B npotiecce npumeHeruns HMHK-5y B rugpocuc-
Temax WMn-96-300 npu Hapabotke nopsigka 20000 4acoB Gbinu
oBHapyXeHbl aHanornyHble reneobpasHble 0Gcaku, a Takke y4acTyis-
liMe crydaum OTKa3oB arperatoB MAPOCUCTEM aBMALVIOHHBIMU
BnacTaAMY Bbin paspaboTaH NaH MeponpuATHiA, KOTOPbLIV NpegycMar-
puvBasn psig Mep Mo YCTPaHeHMo BO3HUKLLEN cuTyauuu, B TOM Yncne
noa6op paboyeit XUAKOCTU 3anagHOro NPou3BoACTBa AJls MpYMeHe-
Hus B ruapocuctema BC HapaBHe ¢ HIDK-5y

2.3 dakTMyeckue paHHble U3MEHeHUA PU3NKO-XUMUYECKUX

nokasarernei, nony4YeHHble NPy NPOBeAEHNM IKCNyaTauuu nog

Ha6nropeHuem paboueit xuakoctu Hy Jet IV-AP!Us B rupnpocucTe-

max Un-96-300.

B COOTBETCTBMUM C NNaHOM MeponpusiTuid, Gbina paspabotaHa
«lporpamma aKcryaTaLyoHHOM npoBepku camoneTa Un-96-300 c
npuMeHeHeM ruapoxuakoctu Hy Jet [V-APlusy,

B siHBape 2006r. 6bina npovsseaeHa 3aMmeHa ruapoxmakocTn HHDK-5Y

Ha »wuokocTb Hy Jet IV-APUS | 3ameHa »MUOKOCTU OCYLLECTBsANach

MyTeM BbiBeLLUMBaHIUS CAMOETOB C MOCIEAyHoLLEN NPOKaYKoM 3anpas-

NSIEMOII XMOKOCTY C UCTONb30BaHeM ycTaHoBkU onpmbl « PALL».

CornacHo nporpaMMbl 3KCMyaTaLnoHHON NpoBepku nepes
3ameHol xuakoct HMK-5Y 6bin npoussegeH otbop mpob aton
»ugkocTu. Mocre sameHbl HMK-5Y Ha xuakocts HyJet IV-APlUs oT60p
npo6 npoussoauncst Yepesa 250, 500 u yepes kaxable 500 neTHbIX
yacos. OToGpaHHble NpoObl HanNpaenAMUCL Ha WCCNeoBaHUs B
nabopatopuun LIC aBnalCM ®IYT FocHUWU TA n dmpmMbl «OKCOH
Mo6un». Mo gaHHbIM nabopatopun «3kcoH Mobuny» comepxaHue
xuakoctu Hydet [V-APUS no oTHolueHmto K xuakoct HMDK-5Y, nocne
3aMeHbl HaxoAunock Ha ypoBHe nopsiaka 80%, 4TO CBMOETENLCTBYET
0 BbICOKOV 3h(hEKTUBHOCTY paBOoT Mo 3aMeHe XNOKOCTEN.

Na6opatopueii LIC aeualCM ®rYM TocHWUIA npobbl
rMOPOKMIAKOCTEN UCCMEA0BanCy B COOTBETCTBMM C TEXHONOrNY€eCKM-
MUK KapTaMy PyKOBOACTBa MO TEXHWYECKOMN 3KCrnyarauuy camorneta
Mn-96-300 no nokasaTensam: OLeHKa BHeLUHero Buga, KuHemartmnyec-
kas Bsi3kocTb npu 50°C, KMCNOTHOE YMCI0, COAepXXaHne BOAbI, Kracc
4UCTOThI. [1OMOMHUTENbHO KOHTPONMMPOBAaNUCh: yaerbHasi anekTpu-
yeckasi MPOBOAMMOCTb, COAEpXaHue KamnbUus, Kanus v Hatpus,
cofiepxaHune anoKcuaHo npucaaku. beina Takke nposefeHa oueHka
BoagevicTeust xuakoct Hydet IV-APUS u eé cmecu ¢ HMDK-5Y Ha
yNnoTHUTENbHbIE pe3nHbl. OTaenbHble Mpobbl MccrnefoBanuch
MeToIOM MHpaKpacHo criekTpockonun. CopepxaHve Bofdbl B
npobax paboTaBlUei XWOKOCTW OMNpedenarnocb C npUMeHeHnem
peakTva dullepa. B pesynsrate nccrnenoBaHui Mo oLeHKe n3MeHe-
HUS DUBUKO-XUMUYECKMX 1 SKCMyaTaLMOHHbIX MoKasaTernen kadec-
TBa *wmokocTn Hyldet IV-APUS 1 eé cmecn ¢ HIDK-5Y paborasimx B
rugpocucTemax camoneTos Mn-96-300 ycTaHoBMeHo criedytollee:

- BHeLWHuN Bupg npob B Hayarne aKcrnyaraumy mMesn rosieToBo-
CUHUIO OKpacky nocrie HapaboTku 3000 4. mpuobpen cBetro-
Oypbii LBET;

- AMHaMMUKa M3MEHEeHWUsl KWHeMaTU4eCKON BSA3KOCTU HEOAHO3-
HavHa. KnHematuyeckasi BA3KOCTb NPo6 >WMOKOCTU 13 TMAPOCHC-
Tem camoneta Mn-96-300 Ne 96008 wmeeT HesHaUYUTENbHYO
TEHAEHLMIO K CHIDKEHUIO, MPU 9TOM 3a BeCb Nepunof HabnogeHus
npeaensHoii HopMbl He JocTurma. B npo6ax sxuakoctn HyJet IV-
APIUS  oToBpaHHbLIX M3 rugpocuctem camorieta Mn-96-300 Ne
96007 oTMeyaeTcs naaeHue BA3KOCTU Huxe npegena (6,0 mm?/c),
YCTaHOBMEHHOTO 3KCTIyaTaLyoHHON fokyMeHTaumeln. OcobeHHo
HarmsaHo 3TO MPOSIBUIIOCH B TPETLEN MMAPOCHCTEME.
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- KMCJIOTHOE YMCIIO N0 Mepe yBeNMYeHns HapaboTKu XUOKOCTU B
TMAPOCUCTEMAX UMEET HE3HAUYUTENbHYI TEeHAEHLMIO K yBenuye-
HUIO 1 Npu Hapabotke 500-1000 4. npakTUyeckn cTabunuanpyet-
cs. [NpenenbHo HOpMbI 32 BECb Nepuod HabrioaeHNss He J0CTuUr-
no;

- Krnacc 4vcToThl Npob paboTasLuell XMOKOCT HECKOMBbKO yBenu-
YMBaETCS C POCTOM HapaboTku B rugpocucTteMax. - 3a BeCb
nepuvop 3KcniyaTauumn Kracc 4YMcToTbl Npo6 paboTtaBluer
XUOKOCTU He NpeBbICUIT HOPMBbI, MPeayCMOTPEHHON aKernyaTa-
LIMOHHOW JOKYMEHTaLEN;

- yAernbHas 3MeKTPOonpPoBOAHOCTL MPaKTUYeCcK BO Bcex npobax
npesblwaeT ypoeHb 90-100 mk Cm/m. Kakoit-nubo 3akoHomep-
HOCTN Mexay HapaboTKON XWOKOCTW B rMAPOCUCTEME U BEMUYN-
HoVi €€ yaenbHo 3MeKTPONpPOBOAHOCTM He HabriogaeTcs;

- copepxaHue Bofbl B Npobax paboTaBLueil XULKOCTU HaxoguTces
B npeaenax 0.04 - 0.45%, onpegeneHHbIX 3aBUCUMOCTeN coaep-
XaHus Bodbl OT BPEMEHW HapaboTku B rTMAPOCUCTEME He Habmto-
naetcs. lNokasatenb-cogepxaHve Bofbl 3a BPEMs NMPOBEAEHUSI
JKCMITyaTaLMOHHON NPOBEPKM NpeaeribHOr0 3HauYeHUsi He JOCTU-
ran;

- copepxaHue 3MOKCUAHOro Kucrnopoga U MeTanmnoB (Kanbuus,
HaTpua 1 Kanusl) B Xo4e 3KCnryaTaLyoHHOV NMPOBEPKN U3MEHSI-
NoCb He3HauYMTenbHO. YncreHHble 3HaUYeHUs yKadaHHbIX Nokasa-
Terien octaBanuchb NPakTUYecky Ha OQHOM YPOBHE; copepXkaHue
xnopa meHee 10 ppT.

- BO3[AeWCTBUE XUAKOCTEN Ha LUTATHbLIE YNIOTHUTENbHBIE PE3UHBI
mapok NPT 1375 HTA n UPIM 1377 HTA nokasano, 4To pesuHbl
N3TOTOBMEHHbIE B COOTBETCTBUM C TEXHOMOMMYECKUM perfiameH-
TOM 1 peLienTypon paspaboTtumka («AYT»), Ha KOTOPOW NMPOUCXO-
OV UCTIbITAHUS @aBUATEXHWUKW, MOXHO MCMONb30BaTh B KOHTAKTE
¢ xugkoctsamu 1 Hy Jet IV-APUs HDK-5Y 6e3 orpaHuyeHuin. Ans
PE3nH ApYyrux N3roToBUTENen Npy OTCyTCTBUM NOATBEPXKAEHUS UX
Ka4ecTBa v peLienTypbl CNeayeT pyKOBOACTBOBATLCS pekoMeHaa-
umammn Oryr «BUAM» - NpoBOAUTL KX SKCMITyaTaLuio B KOHTaKTe
cxxmakocTbio HyJet IV-APUS  noa HabnogeHnem.

- WK-cnekTpbl npo6 paboTaBLLMX XUAKOCTEN B MpoLiecce aKcnya-
TaLUnn U3MEHSATCA HE3HaYUTENbHO, YTO MOXET CBUAETENbLCTBO-
BaTb O CTAOMIIBHOCTM COCTaBa XMOKOCTEN.

BriBoAabl.

Ha ocHoBaHWM pesynbTaToB NMpPOBeAEHHbIX WUCCrenoBaHWUM,
CcyMTaTb BO3MOXHbLIM, BKIHOYNTb IKCMITyaTaLMOHHO-TEXHUYECKYH
nokymeHTaumio camorneTtoB Mn-96-300 BO3MOXHOCTb MPUMEHEHUS!
xugkocTv Hy Jet IV-APUS  HapagHe ¢ xuakocTtbio HIK-5Y Ha Bcem
napke camorneTtoB Mn-96-300 akcnnyatupyembix OAO «Aapodnot
Poccuiickve aBuanuHmnmy.

MpenenbHoe 3HaveHWe rnokasaTens «KUHeMaTuyeckasi
BA3KOCTb» yCTaHOBUTbL B npegenax 5.0-5.2 cCt. [lNepuognyHocTb
KOHTPOrA BbILIeyKa3aHHbIX MoKasaTenen ycTaHoBUTbL MO COrnacosa-
Huto ¢ OAO «A3podroT».

T 2010 ]

3AKNIOYEHUE

CymMMupysi pesyrnbTaTbl MPOBEAEHHbIX UCCNEAoBaHUA MOXHO
KOHcTaTuposaTtb, 4To 06e >xxugkoctn AMI-10 u MgpoHukonn FH-51
6rn3kM No PU3NKO-XMMUHECKUM CBOWCTBAM, B MPOLIECCE NMPUMEHEHNS
HabntogaeTcst obLime 3aKOHOMEPHOCTU U3MEHEHUS UX MapamMeTpoB.
[Mpwn aTom Gonee cTabunbHble NapameTpbl UMeeT xuakocts FH-51. Ho
0bounx crnyvasix Mbl FOBOpUM 06 M3MEHEHUSIX MOKa3aTenem XuaKkocTu,
yXyOLWaloLWmXcss B MpoLecce aKchnyataumm, a OHU OOIMKHbl ObiTb
cTabunbHbIMK. To ecTb 06€ XUAKOCTU He B MOSIHON Mepe yA0BMNETBO-
PSIOT YCMOBUAM NPUMEHeHUs B rmgpocuctemax BC.

[Mo Halwemy MHeHWO Havbornee npUEMMEMbIM BapuaHTOM
ABnseTca pa3paboTka 1 BHeOpeHue XUAKOCTH, OTBevatoLLei Tpebo-
BaHMAM 3apybexHbix cneyundmvkaumin MiL-H-83282 n Mil-H-87257 Ha
OCHOBe nonu-anba-onerHOB y KOTOPbIX TemrepaTypa BCrbILLKM
cocTasnisget nopsgka 200°C, a Bs3kocTb npy MuHyc 54°C nopsigka
2500 Mm?/c .

B uenom pelueHve npobnem npuMeHeHUs rMaPOXUOKOCTEN
BMOWTCS B CrieaytoLLem Buae.

YnyylieHue aKcnnyaTalunuoHHbIX CBOVCTB:

- Anda paboyen xugkoct B3ameH AMI-10 no mexaHOXMMUYECKOM
cTabunbHOCTH ;

- Ansa paboyen xuakoct B3ameH HIMK-5Y no TepmookucnuTens-
HOW CTabunbHOCTY;

- Ansg 06eunx XnMOKoCTel B COCTOSIHAW NMOCTaBKU MOBbLICUTL YPOBEHb
YUCTOTbI.

- obecrneyeHre COBMECTUMOCTY C TOBapHbIMM pabounmmMu KuaKkoc-
TAMW, MeTannamu, C Pe3MHO-TEXHUYECKUMMU, U3OMALMOHHBIMU,
naKkoKpacoYHbIMKW MaTepuanamu, pacTBOpUTENsSMU (MPUMEHsie-
MbIMU 411 OYUCTKU) U T 4.

[omkHbl ObITe paspabotaHbl PekomeHgaunsimu no obpate-
HUIO C MPOAYKTaMM, KOTOPbIE BKITHOYAKOT CriefyoLLmne HanpaBreHus:

- Mopsgok oopMreHust Jorycka K MPUMEHEHUI0 U BHECEHVE B
HOPMaTMBHO-TEXHUYECKYIO OOKYMEHTaUuMo no akcnnyatauum BC
CO CTOPOHbI 2BUACTPOUTENBHbLIX KOMMAHUIA.

- opraHu3oBaHa cucTemMa MofAepxku cbbiTa npodykTa, BKMYato-
Las:

Hanunyne creumanbHO NMOATOTOBIIEHHOMO Anst paboThl B obnactu
aBMauuy nepcoHana, 3aHWMatolerocs CObITOM, TEXHWYECKOW
MoAAepXXKOM 1 OKasaHUeM ycryr noTpebutensm;

- Hanu4yue cucTembl pacrnpenerneHns NpoayKkTa;

- OpraHv3auus cucTeMbl aHanuaa paboTaBLLMX TMAPOXKUOKOCTEN;

- obecneyeHne TecHOro B3aMMOAEWCTBUsSI noTpebuTtenel ( aBua-
KOMMaHUSMU U UHXEHEPHbIMU cryx6amu), NpousBoAUTENsIMU
obopynoBaHus;

Mpeanpusatusam A gomkHbI 6biTb NpeacTaBNeHbl pekoMeHaa-
UMM no ytunusauuy oTpaboTaHHOW KWAKOCTW, YYETOM MECTHbIX
YCMOBUWA, T.€. MHOTO BAPUAHTHOCTU YTUNM3aLMUM (CKUTAHUS, CKUraHUS
C UEenbi W3BMEYEHUS] 3HEPTUM), YCIOBUM 3aXOPOHEHWUS B TPYHT,
MCMOMb30BaHNs B KA4ECTBE ChIpbsi NS NOMYYEHNUsi CBEXEN XUOKOCTU
WK NOBTOPHOTO UCMONb30BaHUs B cucteMax BC nnuv rugpocrctemax
Ha3eMHOWN TEXHUKM.

Heobxoaumbl Takke pekoMeHOauuu Mo TEXHOMOrMU U CpencTBamM

o4uncTku rugpocuctem BC 1 cpeacTs nx Ha3eMHOro 06CnyXnBaHus.
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Cbipoepos H.E.
KaHaupat TexHu4ecknx Hayk,
noueHt MI'TY TA

Benbckun O.B.
Hay4HbI coTpyaHuk ®AY «25 NocHUN
MO Poccun no XMMMOTONOrUm»

OMbIT MCMOJIb3OBAHUA SNIEKTPOMAIHUATHOTI O MOJIA
CBEPXBbICOKOW YACTOTHI
NMPWU NPOWU3BOACTBE MOTOPHbLIX MACET

OMMIEKCHYl0 3afadvy aHeprocbepexeHusi LenecoobpasHo

peluaTb, Nepexoas Ha TEXHOMOrMKM HOBOFO TUMa U Co3faBaTb

HOBble KMacchl anmnapaTtoB, WCMOMb3yLWNUX GuUsn4eckune
SIBMEHUSl, KOTOPble OTKPbIBAKT AOMOSHUTENbHbIE BO3MOXHOCTU
3HepromaccoobmeHa.

B 6onbLUMHCTBE COBPEMEHHbIX MPOU3BOACTB MOTOPHbIX
Macen MPUMEHSIIOTCS BapoYHble KOTIbl, KOTOpble MNPEACTaBnsoT
coboi emkocTb 06bEMoM okoro 2000 11, OCHALLEHHYH MEXaHUYECKON
MeLLarnkoW ¢ NonacTsMu U cHabeHHyto py6aLlKon AN BOASHOIO Unn
NapoBOro HarpeBaHWsi BCe eMKOCTU. OTa TEXHOMNOrusi oTrmyaercs
CyLLeCTBEHHbIMY 3HeprosaTtpatamu (puc. 1)[ 21].

ABneHne HarpeBa MaTepuarnos B ANIEKTPOMarHUTHOM U3nyye-
HVM Jnana3oHa CBepXBblCOKOM YacToThl (CBY-gnanasoHa) nossonset
MCMoMNb30BaTh TEXHOMOrMYeckne cpedbl C AOCTaTOMHOW ANSNEKTPU-
YeCKoV MPOHNLIAeMOCTLHO Kak HakonuTenv aHepruv CBY-nons (CBYIM)
ONs UX camopasnoXeHus, katanusa u nepegayu Tenna. pu atom
TpaHcdopMaLms aneKTpUYECKON AHEPTUK B TEMNTMOBYHO MPOUCXOAMT 3a
cyeT Bo3byxaeHus CBY-nonem kone6aHwin Mornekyn TexHornormyec-
KOV cpedbl — OMIMEKTpUKa, YTO 3HAYUTENbHO WHTEHcUdULMpyeT
3HeproobmeH, Tak Kak TennoBblaeneHue uaetr Bo BceM obbeme
Bellectsa. [py npaBunsHOM noaxoae k paspabotke CBY-TexHomorni
BO3MOXHO UX 3PPEKTUBHOE MPUMEHEHUE BO MHOMMX TEXHOMOrMYec-
KMX rpoLeccax COBPEMEHHOINO MaLUMHOCTPOUTENBHOIO MPOU3BO-
[CTBa, HanpyMep, Npv MPOM3BOACTBE MOTOPHbIX Macer.

Onsa oueHkn BRAusiHUA anekTpomarHuTHoro CBY-mons Ha
rpoLecc pacTBopeHuss mnpucagok B 6asoBom macne W-20A 6binu
npoBefieHbl nabopaTopHble KccrefoBaHns Ha 6ase KOMMO3MLIWIA,
npepoctasneHHbix OO0 «HIMIM KeanuteTy», B KOTOPbIX pasnuyHoe
KonmyecTBo 6a30BOro Macrma C rnpucagkamu B MracTMacCcoBbIX
eMKOCTSIX nomeluanock B kamepy obbemom 25-30 n, B KOTOPOW
co3faBanoch anekTpomarHutHoe CBYIT ¢ onpeaeneHHon HanpskeH-
HOCTbIO anekTpuyeckoro nons E (puc. 2). HenocpeactseHHo nepep
pa3MelleHMeM B kamepe Macrfio C npucagkamu nepemMeLimBanoch
nyTeMm B3banTbiBaHWs 1 BCTpsAxmBaHusi B TedeHue 10 c. Mo pesynbsra-
TaMm paboTbl ycCTaHOBMNEHO, YTO 0B6paboTka KOMMO3WLMIA NMPUCA[OoK
ariekTpomarHuTHeiM CBUYI npuBena k MOMHOMY CMeLleHuto eé
KOMTMOHEHTOB

[ns oLeHKN BO3MOXHOCTY NpUMEHEHNs cnocoba cMmelleHnst
HeobxoaMmo npoBefeHue paboT no ob6paboTke KOMNO3ULUK B AUHA-
MUYECKOM pexumMe 06paboTku, T.e. C MPUMEHEHWEM LMPKYNsLunn
(puc. 3). O6pabotka anekTpomarHUTHEIM CBYIT TpaHCMUCCMOHHOTO
macna TAIN — 15B B akcnepumeHTax npuBena K ynyylleHWUo ero
TPUBOMOrM4yecKMX CBOMCTB:

- [uameTp nsTHa usaHoca ymeHbLumncs ¢ 0,73 mm go 0,64 mm;
- Harpyska cBapvBaHus yBenmuunack ot 315krc oo 335krc;
- KpuTu4eckasi Harpyska yBenuyunacb go 112 krc.

OcTtarnbHble U3MKO-XMMUYECKE CBOWCTBa 3TOrO Macrna
cooTsBeTcTBOBaNU TY.

Ha ocHoBe nouckoBoli npopaboTku Gbina cosgaHa Npou3Bo-
[ACTBEHHasi yCTaHOBKa A1 MPUrOTOBMEHWSI MOTOPHbIX Macen pasnuy-
HbIX MapoK BO3AeNCTBUeM anekTpomarHuTHoro CBYI.

O6paboTka moTopHoro macna SAE 5W40 CF-4/SG B konuuecTse
100 n npoBoAMnach Ha TEXHOMOrMYECKOo YCTaHOBKE ABYMS reHepaTo-
pamu aneKTPOMarHUTHOrO Morsi CBEPXBbLICOKON YacToTbl. B pabouyto
eMKOCTb YCTaHOBKM 3akauuBasniock 6a3oBoe macno u fobaensnunch
npucagku. [laHHasi cMecb nepemeluvBanacb Hacocom B TeveHune 30
MUH. B npouecce nepemelumBaHusi UaMepsiniack Temrneparypa macna.
lMocne nepemelnBaHus [Afs MpoBedeHUsl aHanv3a oTbupanach
npoba macna v BKMYanach yctaHoBka, KoTopasi B TedeHune 5 MuH

obpabaTbiBana Macrno npu nepemetuvisaHnm B emkoctv CBYIT.

Temnepatypa macna 3a 40 mMuH B npouecce 06paboTkn
yBenuyunack ¢ 11 go 20 °C v gnsg npuroToBrneHns macna c npumMeHe-
Huem CBYI gononHUTensHOro pa3orpesa ero He notpeboBarnocsk.

PeaynbTtaThl oLeHku nokasatenen macna SAE 5W40 CF-4/SG
W3roTOBMEHHOTO TPaAMUMOHHBIM CMocoboM M C UCMOMb30BaHWEM
CBMIM, npueeneHsbl B Tabnvue. Kak BUAHO U3 Tabnuubl , OCHOBHbIE
riokasaTenu CooTBETCTBYOT TY.
Mpy TpaaWULMOHHOW TEXHOMOMMY NPOM3BOACTBA (Pasorpes 1 nepeme-
LwmnBaHue) 3atpadmeaetcs ot 80 o 100 kBTy aHepruu, a npu M3rotos-
neHun ¢ ucnons3osaHvem CBYI — okono 12 BTy, T.e. B 6-8 pas
meHblle. Kpome Toro, cokpatunock B 10 1 Gonee pa3 Bpems Ha
N3roTOBMNEHNE Macer.

CokpalleHve B 2-3,6 pa3a 3HEProeMKoCTU NPy NCMomnb30Ba-
HUM anekTpomarHuTHoro CBYIT nonyyeHo Takke MpU OMbITHOM
M3roTOBMEHUN ABYX NapTuii naketos npucapok MNIMK-473 Ha cneumnarns-
Hol ycTaHoBke BMecTumocTbio 1000 nuTpoB, a obLee BpeMs U3roToB-
TNEeHWS1 COKPaTUIOCh C 3 YacoB [0 45 MUHYT.

Takum 06pa3oM, UCXOAs U3 MPOBEAEHHBIX UCCNEAoBaHUN U
pacyéToB, [oKa3biBaloLLMX 3DEKTUBHOCTL Y SKOHOMUIO 3HEPreT-
YECKMX PEeCYpPCOoB MpY HEBBLICOKUX BPEMEHHbIX MOKa3aTensax npoLec-
coB 06paboTku, npumeHeHve CBYIT npu narotoBrneHnn Macern MoXHO
paccmaTpvBaTh Kak NnepcnekTUBHOE HarnpasrieHWe COBEpPLLEHCTBOBA-
HUS CyLLLECTBYHOLLIMX TEXHOMOrMiA MPOU3BOACTBA MOTOPHBIX Macer.

CnucoK nutepaTtypbl:

1. HedTb 1 HedbTenpoayktbl. YacTe 4. Macna, cMasku 1 npucagkm,
1994, 320c.

2. EmenbsiHoB B.E., MuHycoBa T.H. Paspa6otka 1 npon3BoacTso
3KOMNOrNYECcKU yryyLleHHbIX MOTOPHbIX Macen. - M.: OAO
LIHWNT3 HedTexum,1994r.-53c.

3. Eropos H0.M., Bobkoe C.H., lliowuH B.B., MNaprooLkuH A.H.,
Obaykos CB. MateHT PO Ne 2138175 Cnocob cmelueHus
Xuakux Belects. - Bron. Ne30, 2000r.

4. Yynkos .B., Yynkos W.I1. Tonnueo 1 cMa3o4Hble marepuansbi:
acCCOPTUMEHT, Ka4eCTBO, NPUMEHEHWE, SKOHOMUS, IKOMOTUS.
CnpaBoyHoe usganue. - M.: «MonutexHukay, 1996r. - 304c.

5. MarBueBckui O.M., Nawxwu B.J1., BysHoBckui U.A. n gp.
CwmasoyHble Matepuarnbl: AHTUMDPUKLMOHHBbIE Y MPOTUBOU3HOC-
Hble cBoicTBa. MeTtogbl ucnbitaHuin. CnpaBoyHmk/ — M.: Mawu-
HocTpoeHue, 1989, 224 c.

6. ActaxoB A.B., LLupokos t0.M. 3nektpomarHutHoe none. Kypc
cusmkn. Tom Il - Mocksa.: Pegakums dusmko-matemarnyeckas
nutepatypa, 1980r. - 360c.




P
WHehopmayuOHHBIL COOPHUK @ 2010 ‘
Q r

3

Tabnuua - PesynbTathl oLeHky nokasatenei macna «SAE 5W40 CF-4/SG 13roToBneHHoro TpaguuMoHHbIM CriocoBoM 1 ¢ ucrnonb3osaxem CBYIT.
(monyyeHo cmelLBaHWeEM npucagok ¢ 6a3oBbiM Macriom 1 obpaboTkoit CBY-nonem B ycTaHoBke o6bemom 1201)

NoNe Macro npuro- basosoe Mocre obpaboTku CBYIM
Hl_?OMK'gi';‘: BaH 'ae Hopma TOBIIEHHOE M0 16, Mepeme Ha yCTaHOBKe B TeYeHUe
ene p LaHHoe
TY 0253-015-40065452 | TpaguLoHHol Gt 5 MuH 10 MvH
TexHollakn {HbIMM Npy- 000 25 MocHUU 000 25 T'ocHUM
cafixamu «Ksanutet» «KBanutet»

1. | BsaskocTb kuHemaTuyeckas

npu 100°C. wnle 13,5-14,5 13,6 15,6 15,31 15,5 1512 1516
2. | WHpeke BsiskocTy He meHee 135 161 183 164 - 165 -
38 3onbHocTb cynbthatHas, % He boree 1,5 1.0 1,4 1,4 3 1,4 I
4. | WenoyHoe yucno, mr KOH He meHee 9 44 11.18 1.3 11.0

Ha 1T macna 8,5 ’ : ’ ) ’ i

5 MaccoBas fons mexa-

e e He 6onee 0,015 0,0052 0,0052 0,005 - 0,005 -
6. MaccoBas fons Bofibl He Gonee _ B
G Cneppl Cneppl Cnegpl Cnegpl
7. | MaccoBas gorns akTuBHbIX
311EMEHTOB, % i
- KanbLus 3 032 0,38 0,39 E 0,38
- UMHKa 0,10 0,14 0,15 0,15
8. TemnepaTypa 3acTbiBaHHs, He Bbilwe
°c 35 -36 - - - -36 -
9. | Ovametp ATHa - i 0,34 045 . 0,35 - 043
Hoca, [l1, MM:
10. Earpyaka KpUTH4eckas, g 94 106 " 119 2 119
W, Krc
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Monen B.3.
3amecTuTenb
avpektopa 3A0
«HT® HOBUHTEX»

CkpunHuk A.A. ®dokuH A.B.
BeAYLLUI NHXEHEDP
000

«CAOH-Cucremay.

NPUMEHEHWE NSMEPWTENBHbLIX CUCTEM B KOMIMITEKCAX
ABTOMATU3ALIN KOMMEPYECKOI O YYETA ABUATOTTMBA

OBPEMEHHbIE CUCTEMbl KOMMEPYECKOro yyeTa Ha Tonnmneo3arn-
PaBOYHbIX KOMIMIIEKCax CTPOSATCS Ha OCHOBE aBTOMAaTU3WpO-
BaHHbIX pabounx mecTt (APM), npegoctaBnsiowmx Habop

yHKUMIA Ansi aBTOMATU3MPOBAHHON peanv3auyii TEXHOIOTMYECKNX

npoueccos. Apkum npegctaBuTENeM MOAOOHBLIX CUCTEM SBMSIETCS

KOMIIIEKCY YNpaBneHns TeXHONOornM4YeckMu rnpoLieccamu Hanmmea u

kommepyeckoro yyeTta T3K asponoptoB «ACCOJIb-A3PO», nponaso-

actBa OO0 «CAOH-Cuctemar. APM, BxoasLLme B KOMMIEKC aBToma-

T3aumn, paboTatoT C LieHTpan3oBaHHON 6a301 AaHHbIX, COXpaHsito-

e BCIO MHMOPMALIMIO O TEXHOMOrMYeckux mnpoueccax npuema,

Hanmea u xpaHeHus. Takum obpasom chopmMupyeTcsi eamHoe UHAop-

MaLMOHHOE MPOCTPAHCTBO MO3BOMsOLLee 3PPEKTUBHO YyNPaBnsATh

pasnuyHbIM TexHomornyeckum obopydoBaHUEM, WHTErpypoBaThb

CUCTEMbl MPOTUBOABaPUNHOW 3alumThl, opmypoBaTe pabouyto

OOKYMEHTaUuMio 1 aHanuavmposaTb paboTy Tonnmeo3anpaBoOYHOroO

Komnrekca.

BaykHyto ponb Npu NOCTPOEHUM KOMMIIEKCOB aBToMaTn3aLmm
BbIMOMHAIOT CUCTEMbI U3MEPEHUS MapaMeTPOB XUOKOCTY B pe3epBya-
pax. B cBA3M C Tem, YTO KOMMYECTBEHHbLIN y4YeT HedTENPOLYKTOB
BEEeTCA B AUH1LIaX Macchl, K NoJoOHbIM cucTemMaM npeabsiBhsioTcs
XKECTKME YCMNOBUS MO TOYHOCTWU M3MEPEHWIA YPOBHS, MIOTHOCTM U
TemnepaTtypbl npogykta. Cneuuduka paboTbl ¢ aBuaTonnnBoMm
HaknafbiBaeT [OMOMHUTEMbHbIE OrpaHUYeHUss Ha npUMeHsieMble
MaTtepuars! Npy U3roToBMNEHWUN NePBUYHBIX TPeobpasoBaTenei.

Ha cerogHsLWHWIA AeHb BCEM NpeabsBnsieMbiM TpeboBaHUAM
COOTBETCTBYEeT W3MepuTenbHas cuctema «CTpyHa» upmbl
«HoBuHTEX». B 0CHOBE MpUHLMNA N3MEPEHNS MEKUT MarHUTOCTPUK-
LMOHHbIN 3pchekT. DneKkTpuyeckuii Tok, Npoxoas Mo BOSHOBOAY —
CTpyHe, B3auMOOENCTBYeT C MarHUTHbIM MOMIeM MOCTOSIHHbLIX MarHu-
TOB, PacriofioXXeHHbIX B MornnaBkax. B pesynstate B BonHoBoZe
nopoxaaeTcsi aKkycTuyeckass BOMHa, Bpemsi pacrnpocTpaHeHus
KOTOPOW NPOMNOpLMOHanbHO YPOBHIO TOMMNVBA B pe3epeyape.

M3mepeHvie NnoTHOCTM OCYLLIECTBISIETCS C MOMOLLbHO MOMJ1aB-
Ka 1 ypaBHOBELLUMBAIOLLMX LIeNOYeK, HarpyxarLLmMx nonnaBok, ycTa-
HOBJIEHHbIX KOHLEHTPUYHO OTHOCWUTENbHO WTaHrn. MNpu nameHeHun
NIOTHOCTU XUOKOCTM MEHSIETCA BbiTankuBatollas cuna, nonnaBok
nepemMeLLaeTcs OTHOCUTENbHO TPYObl 40 TEX MOp MoKa He HacTynuT
paBHOBECHOE COCTOSIHWE 3a CYeT nepepacrpefeneHns macchl ¢
MOMOLLIbIO ypaBHOBELLMBAIOLLMX Lienoyek. BenuunHa nepemelueHust
rionnaska nponopLuoHanbHa M3MeHeHWIo NNoTHOCTU. [aTymk nnot-
HOCTW, OCHOBaHHbLIVi Ha OMUCaHHOM MpWHUMNE, MnyTem nopbopa
06EMHO-BECOBbIX XapaKkTEPUCTUK MOMIaBKa 1 LernoYek, MOXeT ObiTb
HacTpoeH Ha ntobol nogananasoH U3MepeHust NNoTHocTh ot 450 ao
1500 kr/m3, 4TO NO3BONAET NPUMEHSITL €10 At N3MEepPEHUS MITOTHOCTH
pasnuUYHbIX XNUOKoCcTen, B ToMm ymcne n NMBKXK.

N3mvepeHve wmacchbl aBuatonnvea C MOMOLLbI CUCTEMbI
namepuTenbHon « CTpyHa» NPOBOAST KOCBEHHBIM METOAOM CTaTUYec-
KX U3MEPEHWI Mo pe3yrsTataM U3MepeHuii:

- YPOBHA — KaHanamu W3MEpEHWI YPOBHSI B COCTaBe CUCTEMbI

«CTpyHay;

- CpefHeil MNMOTHOCTU — KaHanamu W3MEpeHWi MIoTHOCTU B

coctaBe cuctembl «CTpyHay;

- CpefHel TemnepaTypbl - kKaHanamu U3MepeHuin TemnepaTypbl B

cocTtaBe cucTeMbl «CTpyHa» ;

Obbem aBuaTonnuBa aBTOMATUYECKUM BbIYUCMSETCS MO
rpagyvpoBOYHBIM Tabnuuam pesepByapoB MO M3MEPEHHOMY 3Haue-
Huto ypoBHs HI. B mabruye 1 npepcraBneHbl OCHOBHbIE METPOSION-
YecKune XxapaKkTepUCTUKN CUCTEMBI.

[laHHbI  nnoTHoMep, o6rnagaeT BbICOKMMU METPONorMYeckumim
XapakTtepuctrkamu (abcontoTHas NorpeLLHoCTb M3MEPEHUS MIOTHOC-
1 1kr/M3 ¢ 6OMBLLMM METPONOMMYECKUM 3aMacoM).

i
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Tabnmua 1.
[NapameTp Bennunna

[lnanasoH n3aMepeHust ypoBHS, MM 200..18000
[Mpenensl gonyckaemol abComntoTHON MOrPELLIHOCTY 42
M3MEPEHNS YPOBHS, MM i
[Mpenen aonyckaemoit abconoTHON NOrPeLIHOCTY +1
W3MEpeHIs MNOTHOCTH, Kr/m B
[Mpenen ponyckaemol abComMOTHON NOrPELLHOCTY 105
13mepeHnns Temnepatypsl, °C
[Mpenensl gonyckaemoi OTHOCUTENBHO %05
MOTPELUHOCTY M3MepeHuii Macchl, %

[ina peanusauuu ypaneHHoro koHTponsi pa6otsl T3K B
komnnekce «ACCOJIb-ASPO» npepycmoTpeHo APM ypmaneHHoro
cbopa AaHHbIX (puc. 2). 3Ta onuus siBnseTcs Haubornee BoCcTpeboBaH-
HOW Ans komnaHui, cknagel FTCM koTopbix reorpaduyecku pasbpoca-
Hbl MO BCEN TEpPUTOPUM CTPaHbl, @ PELLEHUS MO YNpaBneHuo NpuHU-
MalTCA B FONIOBHOM Odhuce onepaTmBHO M Ha OCHOBaHWUWU AaHHBbIX,
MoMy4YeHHbIX C 0ObEKTOB XpaHEeHUsi aBUaTUNBa.

Cuctema MOHUTOPUWHra no3sonsieT B ynobHon dopme mpo-
cMaTpuBaTh pe3ynbTaThl U3MEpeHuid, Mo Kaxaomy pesepByapy,
BKIMOYasi MOKa3aHUsi OTAerNbHbIX AaTYUMKOB MIOTHOCTU U 3HaYeHus!
TemMneparypbl Ha BbICOTaX UX YCTAHOBKY. [py MOCTYMMNEHNN HEKOPPeK-
THbIX [aHHbIX OT W3MEPUTENMbHOM CUCTEMbI MporpaMma BblgaeT
cooblueHne o cboe KOHKPETHOTO M3MEPUTENbHOrO kaHama. B mpo-
rpamme npefycMoTpeHa BO3MOXHOCTb BbiBOAa Ha neyatb MHdopma-
UMM O TeKyllem COCTOSIHUM pe3epByapHOro napka C pasnuyHon
cTeneHblo Aetanusauumn (BeiBog copmatr ODF, ¢ nocneayroimm
oTkpbiTeM B nakete Open Office); APM npenctaBneHns gaHHbIX
nosponsieTr pabotatb C apxXMBOM [OKYMEHTOB, OMOPMIEHHbIX C
npumeHeHnem [1O komnnekca. [lpegycMoTpeHa BO3MOXHOCTb
NMpoCMOTpa aKTOB NMPUEMKM TOMMMBA, CMEHHbLIX OTYETOB MO HanuBy (B
TIMTPOBOM W KUITOrPaMMOBOM MCHUCIIEHU), PEECTPOB U Nope3epByap-
HbIX XypHaroB.

Mopgnporpamma aHanuaa AaHHbIX NMO3BOMSIET NPpOCMaTpmBaTh
apXMBHY0 MHopMaumio 06 M3MepeHusX napamMeTpoB XXMOKOCTU B
pesepsyapax. NpegycmoTpeHa BO3MOXHOCTb MOMyyYeHust MHdopma-
Lumn Ha nobon MOMeEHT BpeMeHy 3a nepuop apxuea. Ha puc. 3 npea-
CTaBrieHbl rpadvikn U3MEHEHUs NapameTpoB B TeyeHue Mecsiua B
OLHOM 13 BepTuKanbHbIX pesepsyapos T3K JTYKOMIT-ASPO. MocTpo-
€HHble rpauKky MMetoT BO3MOXHOCTb MacluTabupoBaHusi.

Ha rpadwvike ypoBHS MOXHO pasnuuunTb hakTbl OTAENbHbIX
CIMBOB aBMaTonnMea B TOMMMBO3anpaBLUMkM. CKkayok MIOTHOCTU Ha
COOTBETCTBYIOLLEM rpachuke 0bycrnoBneH TypOyneHTHbIMU SBNEHNS-
MW B pesepByape npu npueme Tonnvea. Mo Buay 3aBUCMMOCTU
Temneparypbl 1 MIOTHOCTM MOXHO CAEeNaTh BbIBOA O TOM YTO cucTema
paboTaeT MpaBWUMbHO, OTCrEXUBasi TeMnepaTtypHble kornebaHusi B
npugenax 0.5°C, 4To MOXeT roBOpUTb O BbICOKO METPONOrNYECKOM
Ha[JeXXHOCTV KaHaroB MMoTHOCTU 1 TeMMepaTypbi.

Takum obpasom ycTaHOBKa CUCTEMbI M3MEPEeHUs sIBMsieTcs
MOLLHbIM MHCTPYMEHTOM A5l 06ecrneyeHnst KOMMEPUECKOro y4eTa.

YcTaHoBKa CMCTEMbI MOHUTOPWHrA, B LIEHTpanbHOM oduce
ynpaBsnsiolwen KoMmnaHum AaeT BO3MOXHOCTb yaaneHHoro cbopa
AaHHbIX O hu3nvecknx napameTpax HedTenpoAyKToB Ha ckrnagax
'CM komMnaHum 1 npegocTaBnseT WPOKE BO3MOXHOCTM MO BbIBOAY,
B yAo6Hom hopme, 06 EKTUBHBIX AaHHbIX O COCTOSIHUM HEDTENPOAYK-
TOB B pesepByapHbIX Mapkax C pasnu4yHON CTeneHblo AeTanuaauum,
HauvHas OT CBOAHOrO OTHeTa MO HECKOIMbKUM HedbTeba3am v 3akaHuum-
Bas OTAEeNbHbIMY pe3epByapamMu.

KOMMEPYECKUIA OUPEKTO
000 «CAOH-Cucrema»
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M3MEPUTEIbHbLIE CUCTEMbl OB bEMHO-MACCOBOIO YYETA
0NA OBbEKTOB XPAHEHUA HEGTENPOAYKTOB

HacTosiLLee BpeMs MpoLieccbl yyeta HedpTu 1 HedpTenpoayKToB
[OCTAaTOYHO CTPOro pernameHTUpYeT psad  PyKOBOASALLUMX
OOKYMEHTOB, cpeau KOTOpbIX Hanboree nonynspHbIM cYUTaeT-
cs FOCT P 8.595-2004 /1/. 3T0 HeyaMBUTENbHO, Tak kak B HEM pac-

CMaTpuBatoTCA BCE METOAbl M3MEPEHMNSI U UX XapaKTepHbIe MorpeLL-

HOCTW KacaTernbHO Maccbl HeOTU M HETENPOAYKTOB.

lMpouecc yyeta MOXHO pasdenuTb Ha TPU OCHOBHbIE 3Tana:
rpuewmka, xpaHeHue 1 oTrnyck npodykra. Ecnv B TexHonornm obbekra,
B OCHOBHOM, MPUCYTCTBYIOT NEPBbIN U TPETUI 3Tarbl, TO HEOCMOPUMOE
NPenMMyLLIeCTBO UMEIOT NMPSIMON 1 KOCBEHHbIA METOAb! AUHAMUYECKUX
“3MepeHui, Tak Kak npeaernbl 4ONYyCKaeMoi MorpeLHocTy, onpeae-
nexHble B/1/ BABoe 1 6oree pa3 MeHbLLE, YeM y METOLI0B M3MEPEHNS,
OCHOBaHHbIX Ha rMOpPOCTaTUY4ECKOM MpUHUMME. B Takux ycrosusx
(xapakTepHo anst A3C) y4eT HedpTenpoayKkToB B pesepByapax HOCUT
Pe3epBHbIN xapakTep, @ OCHOBHbLIM SIBMSETCS NMPUMEHEHNE MOTOYHbIX
MacCOMEpPOB U NMOTHOMEPOB.

WHave pellaeTcs 3agaya yuera, korga B pernameHTe (yHKL-
OHUPOBaHMsA obbekTa npeBanupyrLLMM 3TanoM SBMSeTcs aTan
XpaHeHusi MpoAdykTa. 34eChb KOMUMYECTBEHHbI YYeT AUHAMUYECKUMU
MeToAamMu 3aTpyaHeH M HeadeKTuBeH, T.K. TpebyeT Hanuuus
pe3epBHbIX pe3epByapoB 1 HEOOXOAMMOCTU PEryNsiPHON NMepekayku
XUOKOCTU U3 OAHOV €MKOCTM B ApYryto. Mo3ToMy OCTaercs TOMbKo
Crnoco6 KOHTPOIS 3a COCTOSIHWEM NPOAYKTA B PE3epByape XpaHeHus.
B aTOM cryyae HeobXoaMbIM YCrioBMEM NPOLIeayPhl yHeTa SBMSeTCs
arTecTauus pesepByapoB, kak Mep BMECTUMOCTU. CyLLecTBYET U ellle
psif OrpaHNYEeHNIn B MPUMEHEHUN AVHAMUYECKMX METOOB:

- OYeHb BbiCOKas CTOMMOCTb MOTOYHbIX MACCOMEPOB;

- HeodHOPOAHbIN COCTaB y4UTLIBAEMOrO NMPoAyKTa (310, B MEPBYH
oyepefb, OTHOCUTCS K paCcTBOPEHHbIM B MPOAYyKTe BOAe U rasy u
XapaKkTepHO 4115 MPOLIECCOB MOAroTOBKM U NepepaboTku HedTn).

B ycrnoBusx xpaHeHusi HedpTenpoayKTa Unm ero HeoaHopoa-
HOro coctaBa Haubonee fpaKkTUYHbIM C TOYKM 3PEHWUs 3aTpaTr u
TOYHOCTM KOMNUYECTBEHHOrO Yy4eTa SBMSETCS MEeTof onpeneneHus
Macchbl, OCHOBaHHbIN Ha rnapocTaTuyeckoM npuHumne. MNpospayHas u
MOHSTHas CXemMa BblYMCIIeHNs Macchl (OaBneHve cTonba XuoKocTu,
AeneHHoe Ha ypoBeHb, faeT MHTerpanbHyto NOTHOCTL, YTO B Kyrne ¢
rpadyvnpoBoYHoON Tabnuueii 04HO3HAYHO OMpeaenserT Maccy npodyk-
Ta) obrieryaeT paspelUeHie yYETHbIX CrOPOB, 3KcnnyaTaumio obopy-
[O0BaHVIA U ANArHOCTUKY HEVMCTIPaBHOCTEN.

Cuctembl usmeputensHbie TAMMA ansi o6eMHoOro yyerta
Ha 6a3se koHTponnepa FAMMA-10 (cM. puc. 1) npeaHasHayeHs! Ans
M3MEPEHNS YPOBHE PasnuyHbIX XXUAKUX MPOAYKTOB, a Takke U3Mepe-
HUS TemMnepaTypbl KOHTPONMPYEMOW cpeabl B OAHON UMM HECKOMbKUX
TOYKax (B 3aBMCUMOCTY OT TUMa MOAKITHOYEHHbIX AATUMKOB), KOPPeK-
U1 n3MepsiemMbIX [OaTynMkaMu YpOBHEW C Y4eToM Temrneparypbl
KOHTPOMMPYEMON KMOKOCTU W BbIYUCIIEHUS OObemMa XUAKOCTU C
“cnosb3oBaHMeM rpaayMpoBOYHbIX TabnuL, pe3epByapos ¢ UHAMKAaLM-
€N U3MEePEHHbIX MapameTpoB Ha BCTPOEHHOM MHAMKATOPE, a Takke
BO3MOXHOCTbIO OCYLLIECTBIIEHNS LMpoBOro obmeHa no nocrnefosa-
TenbHOMY nHTepency c 3BM BepxHero ypoBHs.
CvcTeMbl BbiNycKaloTCs B CrieAyoLMX UCMOMHEHNAX:
cuctema usmepurtensHas FTAMMA-10/0YY5 (ucn. 0) B cocTaBe:
1) koHTponnep FAMMA-10 ucrnionHeHne 1 —1 wT.;
2) AaTuVKM YPOBHS yNbTpa3Bykosbie AYY5—o1 140 8 WT;
cuctema uameputenbHas FTAMMA-10/0YY2 (ucn. 1) B cocTaBe:
1) KoHTpomnnep MukponpoLeccopHsin FAMMA-10
ucrnonHexune 2 — 1 wr.;
2) paTunKy ypoBHS yrbTpa3ssykosblie 1YY2M-10-1—0T 1 40 4 WT,;
cuctema wuameputenbHasd FAMMA-10/0YY2/O0TM2 (ucn.2) B
cocTaBe:

1) KoHTponnep MukponpoLeccopHbli FAMMA-10

ucrornHenne 3 — 1 wr,;

2) AaTunKy ypoBHs ynsTpassykosble JYY2M-10-0—oT 1004 wiT.;
3) AaTumnky TemnepaTtypbl MHOroTodeyHble JTM2-1—o1 1 o 4 wr.

i

ymmmEA

FTAMMA-10M

BABBBADE

FTAMMA-10M

WRIBIRADEN

FTAMMA-10M

ayys ayyam

TAMMA-10M/AYYS5/0YY2M

FAMMA-10M/AYY6
puc. 1 CTpyKTypHas cxema cuctembl nameputenbHon FAMMA.

FTAMMA-10M/YY2M/ATM2

DYHKLMW, BLINOMHAEMbIE CUCTEMaMK B 3aBUCUMOCTM OT UCTOMHEHUS.

Cucrembl FAMMA-10/0YY5 n TAMMA-10/0YY2 obecneuvBa-
0T M3MEpeHne ypoBHEW M TemrepaTtyp XUOKOCTel B pesepByapax
Adaryukamn IYY5 n 1YY2M-10-1 (0o BoCbMY 1 YeTbIpEX Pe3epByapos)
COOTBETCTBEHHO, KOPPEKLMIO U3MepsieMbIX OaTyvMKamu YpOBHEN G
y4ETOM TemnepaTypbl KOHTPONMPYEMOW UOKOCTW, BblYMCIIEHUE
obbema XMOKOCTU C WCMONb30BaHWEM PadyMpOBOYHbLIX TabnuL
pe3epByapoB.

Cuctema FTAMMA-10/0YY2/ATM2 oGecrieunBaet namepeHue
YPOBHEN XUOKOCTM B pesepByapax Aaatuvkamu OYY2M-10-0 (go
YeTbipex TOYeK W3MEepeHWs), U3MepeHue TemrnepaTtypbl cpedbl B
pesepByapax garunkamu JTM2-1 (go YeTblpex kaHarnoB U3MepeHus,
rpyu 3TOM B Kak[OM KaHane o 16 Touek nsmepeHus Temnepartypsi),
Koppekuuto namepsembix gartdvkamu [1YY2M-10-0 ypoBHeii ¢ y4eTom
Temneparyp, nsmepsemsix gariynkamm JTM2-1, BblumcrieHne oobema
JKMOKOCTW B pesepByapax C WCMONb30BaHWEM TpagynpOBOYHbIX
Tabnuu pesepByapoB.

Otnnuns mexxay cuctemamt FAMMA 3akniouatoTcst B crieayto-
LeMm.

Cuctema TAMMA-10/0YY5 B cury orpaHuy4eHUn no ArnuHbl
natyvka (00 4 M) NPUMEHSIETCA Ha rOPU3OHTAmNbHbLIX eMKOCTSX. B
Ka4ecTBe areMeHTa KoppeKkuun no TemnepaType AaHHbIX rpagyvupo-
BOYHOW TabnuLbl KOHTPONMPYEMOW MEpbl BMECTMMOCTU BbICTyMaeT
TepMomeTp aatunka [YY5. MNpu Hebonblumx BbicOTax pe3epByapoB
MMEIOLLIMN MECTO BO3MOXHbIN rPaANeHT TeMmepaTypbl Mo BepTUKanu
He OKasblBaeT CyLLeCTBEHHOrO BMUsiHWS. Kpome Toro, B GOnbLUMHCTBE
Cry4aeB KOHTPONMpYyEeMble EMKOCTU SBMSIOTCS MOA3EMHbIMU, 1
aKTyalnbHOCTb BepTUKaNbHOIO TeMMepaTypHOro MOHUTOPUHra
OTCYTCTBYET.

Cuctembl FTAMMA-10/0YY2 u TFTAMMA-10/0YY2/0TM2
MCMONb3YHTCA Ha BEPTUKambHbIX pe3epByapax BbICOTOM, NPeBbILLato-
et 8-10 M. OTnMyMe ogHON CUCTEMBI OT APYTON YKasaHo B HasBaHU
CUCTEMbI V1 3aKIM0YaeTCs B HaNM4Ynm Uiy OTCYTCTBMM B COCTaBe
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cucTembl Aatymka OTM2. 3TOoT OaTyMk MO3BONSET peanusoBaTb
M3MepeHue Temneparypbl Mo BCEW BbICOTE €MKOCTU, TEM CaMbIM,
TOYHEe onpeaennTb U3MeHeHNe reoMeTPUYECKNX Pa3MEPOB PE3EPBY-
apa. [llostomy cuctema FAMMA-10/0YY2/0TM2 wumeet 6ornee
BbICOKME METPOMOrMYeckne XapakTepUCTUKM MO OnpenerneHunto
obbema xwupkocTu. lMpaBda, U CTOMUT OHa OOPOXKE Ha BEMUYUHY
CTOMMOCTM BXOASALUMX B cOCTaB AaTtumkoB JTM2.

OCHOBHbIE TEXHUYECKMEe JaHHbIe Y METPOSIOTMYECKUE XapaKTEPUCTH-
K1 npuBeneHbl B cBoaHow Tabnuue 1.

[NapameTpbl KOHTPONMPYEMOW CpeAb:

paboyee 13bbITOUHOE fAaBrneHve He Bonee 2 MIMa ang gaTynkos
[YY5, He 6bonee 0,15 MlMa ansa gatuvkos AYY2M-10-0, AYY2M-
10-1n ATM2-1;
paboynii AranasoH U3MEHEHWI TemnepaTypbl cpedbl OT MUHYC 45
0o +65C;
nNoTHoCTb Xmnakoctu ot 600 ao 1500 kr/m3;
BA3KOCTb XWAKOCTU HE OrPaHUYMBaETCS NMPU OTCYTCTBUM 3acThblBa-
HUA KOHTPONUPYeMoW Cpefbl Ha areMeHTax KOHCTPYKLMKU AaTyu-
KOB M OTCYTCTBUW OTMOXEHWA Ha OaTyuKkax, MpensiTCTBYHLUX
nepeMeLLeHUIo Monnaeka.

Komnnekcbi nsmepurtenbHbie aBTOHOMHbIE Afisl onpeae-
JieHUsi NNIOTHOCTU U Macchl cBeTrbIX HedbTenpoaykToB AYY4AMA
(nanee «YY4MA») B 32BUCMMOCTM OT KOMIIEKTALWK, PeaHa3Haue-
Hbl 41151 UBMEPEHUS YPOBHS PasnnYHbIX XMUOKUX NMPOAYKTOB U YPOBHEW
pasfena cpef MHOrodasHbIX XUOKOCTEW, a TakkKe U3MEPEHNS TEMIe-
paTypbl, AaBneHns, obbema, NMOTHOCTU Y Macchl KOHTPONMPYEMOiA
cpeapl.

OYYAMA MOXeT ocyLLecTBRATb:

KOHTaKTHOEe aBTOMaTU4ecKoe W3MEpPEeHWe YPOBHSA KUOKUX
NPOAYKTOB;

KOHTaKTHOE aBTOMaTW4ecKoe M3MepeHVe [0 YeTbipex ypOoBHeW
pasgena HecMelLMBaeMbIX XUOKUX MPOAYKTOB;

n3MepeHne TemnepaTtypbl KOHTPONUPYEMOW Cpefbl;

13vepeHne faBreHys KOHTPONMPYEMON Cpeab;

nsamepeHne obbema KOHTPONMPYEeMOW cpeabl Mo rpaypoOBOYHONA
Tabnuue pesepByapa (B pabouux yCroBusiX W MpUBEOEHHOTO
k156°C);

M3MepeHne MrOoTHOCTU KOHTponupyemow cpedbl (B pabouyrx
YCroBUsX U npuBefeHHon k 15°C);

M3MepeHne Macchl KOHTPONUPYEMON CPEeabI;

MHOUKAUMIO V3MEpeHHbIX 3HayeHU MnapamMeTpoB U BBOA
HacTpoeK;

dopmMmUpoBaHMe YeTbipex TOKOBbIX CUrHamnoB B AuanasoHax
0...20, 0...5 n 4...20 MA, B BenuuMHE KOTOPbLIX COAEPXKUTCS
MHPOPMaLIMS 0 3HAaYEHUSIX U3MEPEHHbIX NapaMeTpPoB;
yrnpaBneHne BHELHWMY YCTPOMCTBaMU MOCPEACTBOM [ABYX
M30MMPOBaHHbIX KIOYel C BbIXOAOM TWMa “CyxXol KOHTakT C
nporpaMMumpyembimMy NpuBA3Kamu, rnoporaMu U rmctepesncamu
cpabaTbiBaHus;

cBA3b ¢ OBM BepXHero ypoBHs NOCpeACTBOM MOCNEA0BaTENBHOMO

7
Cconmnant’

Q

[T 2010]]

[OYY4MA cocTouT 13 6rioka conpsixeHus ¢ gatymkom bC4 n
O[HOrO0 13 AaT4YVKOB:
Jartyuka ypoBHsi yneTpassykoBoro [1YY2M, obecneumBatoLyero
n3MepeHne TeKyLLMX 3Ha4eHUI YPOBHEN, YPOBHEN pasaena cpes,
Temneparypbl, 4aBMNEHUS;
Jatyvka ypoBHSI yrbTpassykosoro [1YY6, obecneunBatoLiero
n3MepeHne TeKyLLMX 3HaYeHUI YPOBHS, TEMMNepaTyp, rmapocTaTu-
YecKoro aBreHust.

OYY4MA B komnnekTe ¢ 1YY2M peluaet 3agaym o6beMHOro
yyeTa aHanorumyHo cuctemam FAMMA, obnagas AononHUTenbHbIMU
DYHKUMSAMU: YeTbipexkaHarbHbIM TOKOBbIM MHTEPMENCOM 1 Napou
CUINOBbIX KIMKOYeN A4S yNpaBneHys BHELUHUMY YCTPOUCTBaMMU.

OYYAMA (cm. puc. 2) B komnnekTe c gatunkom JYY6 (AYY6-1)
NPOM3BOAUT W3MEPEHVE YPOBHSI MPOAYKTa, YPOBHSI MOLTOBAPHOWA
BOAbl, TEMMNEpaTypbl U AaBleHus rugpoctaTuyeckoro crtonba Bblunc-
neHve TEKYLLMX 3Ha4YEeHUM NITOTHOCTU, Maccbl GPYTTO, Macchl HETTO U
NpUBEAEHHbIX K HOPMaribHbIM YCrOBUSIM 3Ha4YeHuii obbema 1 nnot-
HoCTU. WM3amepeHve ypOBHSA MpOAYKTA OCHOBAHO Ha W3MepeHuu
BPEMEHN pacnpoCTpPaHeHWsi B CTallbHOM MPOBONOKE KOPOTKOrO
umnynbca ynpyron pAedopmaumn. [mopoctatnyeckoe [aBrieHve
ctonba KOHTPONMMPYEMOro XWAKOro NPoAyKTa NpefcTaBrser cobon
pas3HOCTb [aBleHU, U3MEPEHHbIX HWKHEW W BepxHeW siyeikamu
naenexus. o pesynsratam N3mMepeHus YpoBHS 1 r’MOpOCTaTUYECKOro
nasnexus 6nok BCA4 no rpagynpoBOYHBIM Tabnuuam Mepbl BMECTU-
MOCTV B COOTBETCTBUYU C /1/ BBIYMCASAET NNOTHOCTb U Maccy 6pyTTo.
Kpome Toro, 6rok umeeT BO3MOXHOCTb NPUHSTL B Ka4ecTBe COOCTBEH-
HbIX HacTpOeK MaccCOoBble AONM BOAbl, MeXaHW4Yeckux npumecein u
XIOPUCTLIX COMen B MpogykTe. OTO MO3BOSMSIET BbIMUCAATL Maccy
HETTO KOHTPONMUPYEMOW XXUAKOCTH.

TexHnyeckune gaHHble YY4AMA npu koMnnekTauum gatymnka-
Mu YY2M aHanornyHbl cuctemam FAMMA. OcHOBHbIE TEXHUYECKME
1 METPOIIOrMYeckne XxapakTepucTukm npueedeHsl B Tabnauye 1.

cBA3b ¢ IBM BepxHero ypoBHs
(RS-485, Modbus RTU)

puc. 2 Cxema NOCTPOEHNS komniekca
113MEPUTENIBHOMO aBTOHOMHOTO 7St
onpefeneHuns NNoTHOCTM U Macehbl
xuakoct OYYAMA-(LYY6).

—— YpoBeHb

——» YpoBeHb pasaenacper
—— [apocTaTMyeckoe JaBneHne
——> /136bITOYHOE AaBNEHME
~———p Temnepatypa B 5 TO4Kax
— O0bEM

—— [1n0oTHOCTL

= — Macca
nHTepdeiica RS-485 B hopmate npotokona Modbus RTU. ] 5
Tabnuua 1. OCHOBHbIE TEXHUYECKIE W METPOTOTUHECKUE XaPaKTEPUCTUKIA CUCTEM U KOMMTIEKCOB KOMMYECTBEHHOTO y4eTa.
HanmeHoBaHue CcUCTEMbI Komnnexkc cucrema
napametpa n3MepuTenbHbIE 13MepUTENbHbIA aBTOHOMHbIA n3MepuTenbHas
FTAMMA OYY4MA Anbb6atpoc TaHk
ucn.0 uen. 1 uen.2 ayyam yye Cynepaaitaep

[lnanasoH u3mepeHus ypoBHs, M no 4 0o 25 0o 25 no 25 0o 6 0o 6
HukHUMI Henamepsiemblil ypoBEHb, MM no 3 0o 3 no3 0o 3 0o 3 0o 3
BepxHuit HenamepseMblit yposeHb, He Gonee MM 250 250 250 250 242 242
ABcontoTHas 0CHOBHas NOTPeLLHOCTb £1 3 +3 +3 +1 +1
13MEPEHUS! YPOBHSI, MM
A6ConioTHast OCHOBHAS MOTPELLIHOCTb - - - 5 +5 =
13MEpEeHNs YPOBHS pasgena, Mm
ABCONIOTHas NOrpPeLUHOCTb U3MEPEHIS! 10,5 +0:5 +0,5 0,5 +0,5 +0,56
TeMneparypsl, rpag.C
OTHocuTenbHas MorpeLuHocTb n3Mepenus obbema, % +0,35 +0,35 0,18 10,35 +0,18 0,18
OcHoBHas NOrpeLUHoCTb M3MepeHHst - - = - 0,1 +0,1
rMapOCTaTUYECKOro faBreHus, %
OTHocuTenbHas NorpeLIHOCTL - - - — 0o +0,3 +0,4
13MEpPeHUst NNOTHOCTH, %
OTHocuTenbHasi MOrPeLIHOCTL - — - — or 0,4 40,5 cBbiwe 120 T
13MepeHuns maccbl, % 0o 2,6 +0,65 00120 T
KonnyectBo koHTponupyembix pe3epByapos no 8 no 4 fo 4 1 1 no 108
KonnyectBo BbIX0O0B yripaBneHus - - - 6 6 =
CeteBoil nHTEpPEIiC RS-485, Modbus RTU
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Komnnexc [IYY4MA siBnisieTcs pa3BuTUEM WAEOMOrumu Komnm-
HECTBEeHHOMo y4yerta, 3anoxeHHon B cuctemax FAMMA. [lpu ero
pa3paboTke Obina NpeanpuiHATa MormbiTKa COXpaHWUTb [1O0CTOMHCTBA
CHCTEM M y4ecTb Mx HepgocTtaTku. Kpome TOro, ctaBunach 3agaya
oBecneunTs Hebonbluve (ogHa, ABEe Mepbl BMECTUMOCTU) OBLEKTbI
XD3HSHMS WHCTPYMEHTOM KOMIMYECTBEHHOro yyeta. [OCTOMHCTBOM
KOMMNEKCa ABNATCA ero PyHKLUMOHanbHbIe CnocobHocTU. B cpaBHe-
=uu ¢ cuctemamu FTAMMA komnnekc AYY4MA:

MOXET BECTU He TONbKO 0ObEMHBIN, HO U MaCCOBbIA YYET KOHTPO-
NMPYEMOW XUAKOCTU;

OCHallleH aHanoroBbIMy M AUCKPETHBIMU BbIXOAHLIMU KaHarnamu,
4TO MO3BOMAET HAAENATb ero PYHKUMSMU YrpaBreHus (AUCKpeT-
Hasi cUrHanu3aumsi, AUCKPeTHoOe ¥ NPOoNopLIMOHaribHOe perynmupo-
BaHue). VIMeHHO BbIXoAbl KOMMIIEKca NPEeBpaLLatoT ero B MOMHOC-
T aBTOHOMHbIN NpUGOP;

KOHCTPYKTUBHO npucrnocobrneH Ans pasMelleHus B Likadax
aBTOMaTUKM TPagMLMOHHO UCMONb3yeMbIX AN peanusauunm
aBTOMAaTU3NPOBAHHBIX CUCTEM.

ABTOHOMHbIN komnnekc [YY4MA npu Bceli CBoeit npuBneka-
TENMbHOCTU: KOMMAKTHOCTb, HEBbICOKAs CTOMMOCTb, CaMOLOCTaToM-
HOCTb B M3MEPEHNSAX U BbIYUCIIEHNUSIX, - BMECTE C TEM UMEET CyLLlec-
TBEHHbIN HEAOCTaTOK. OTO KAaCaAETCs CO3AaHMS OTYETHBIX [JOKYMEHTOB
no ycTaHoBMNEeHHOMY obpasLy. PelunTs aTy 3agadvy 6e3 npuMeHeHus
KOMMbtoTepa HepearbHO, NO3TOMY pa3paboTka Tako U3MepUTENbHO
CUCTEMbI C 3MEeMEeHTaMy BbIYUCIIUTENBHON TEXHWKU Obina Becbma
aKTyarbHa.

Cucrema usmeputensHas «Anb6atpoc TaHk CynepBsainzep»
(cm. puc. 3) npegHasHayeHa AN U3MEPEeHUs MacChl TOBaPHbIX HedTH
1 HedbTENpOAyKTOB B Mepax BMECTUMOCTY. PeayrsTaTsl M3MepeHui,
BbIMOMHEHHbIX CUCTEMOW, MOTYT ObITb UCMOMNb30BaHbI AMs BbIMNOMHE-
HUA Y4ETHBIX OnepaLuil 1 yripaBrieHUs TEXHOMOTMYECKUMI NpoLecca-
mMu.

Cuctema obecrneunBaeT aBTOMaTU4YECKOE BbIMOMHEHWE
U3MEPEHWNI N pacyeT OCHOBHBbIX NapamMeTpOB NMPOAYKTOB, XPaHALLMXCS
B Mepax BMECTUMOCTW: YPOBHS, TeMnepaTypbl, 4aBAEHUS, NIOTHOCTH,
obbema, Macchbl.

Cuctema coctouTt U3 npombiluneHHoro komnbiotepa (KIM) ¢
YCTaHOBMEHHbIM Crieumanm3vpoBaHHbIM NPorpaMMHbIM 06ecrneveHn-
eMm, uctouHuka becnepeboiiHoro nutaHust (MBM), 6riokoB muTaHus
usonvposaHHbIx B4 n komnnekcos nameputenbHbix 1YY6-5C[

nocT-1

NporpaMmmHoe o6ecneyeHue
“Anb6aTtpoc TaHk.CepBep”

[T 2010

(nanee “komnnekc”).

Komnnekc coctonT #3 [aTyvkoB YPOBHSI YNbTPa3ByKOBbIX
[IYY6 B konuyecTBe He 6oree Tpex 1 Brioka ConpsHKeHUs ¢ AaTynkamm
BCO-3

KonnyectBo koMnnekcoB onpefensieTcs npu 3akase cucte-
Mbl, PV 8TOM Ha OHOM KOMIIIEeKCe MOTyT ObITb peanun3oBaHbl 40 TPEX
KaHarnoB nsmepexus maccol (MKM).

KOHCTPYKTUBHO MpOMBILLNEHHbIN KomnbtoTep, VB, B4 un
BC[l n3 cocTaBa KOMMIIEKCOB MHTErpuUpOBaHbl B MyrbT onepaTopa
crauvonapHbin MOCT-1 (ganee “nynst”), pacnonaratoluiicss B
OnepaTtopHON, a JaT4uky U3 cocTaBa KOMMMEKCOB pa3MeLLatoTcsl Ha
KOHTPONMMpyeMbIX Mepax BMECTUMOCTM.

KonmnyectBo patumkoB (cooTBeTcTBylOlWee uucry WKM B
cucTeme) onpepensieTcs npu 3akase CUCTEMbI U He [OMKHO MpeBbi-
wate 108 wryk. KonmuectBo BC[-3 3 Kommnrekta KOMMMEKCOB
N3MepUTENbHbIX, BXOAALMX B COCTaB NynkTa, AOSHKHO ONpeaensTeCcs
13 pacyeTa BO3MOXXHOCTM NoAKnodeHus k ogHomy BC[] He 6ornee Tpex
[AaTYMKOB.

DyHKUMOHaNbHO cuctema coctout us VKM, koTopble Bkroya-
0T B CBOW COCTaB KaHarnbl U3MEePEeHUs: YPOBHSI, MMApOCTaTUYECKOro
[OaBreHuns, Temneparypbl.

O6paboTka, XpaHeHue 1 oTobOpaXkeHWe U3MEepPUTErbHOM
MHpopMaLMn B cucTemMe MpouU3BoaMTCA Mnporpammoii “AnbGaTpoc
TaHk.Cepsep”, BbinonHstoweiics Ha KM tuna IBM PC, Bxoaswym 8
coctas nynsra.llporpamma cucTeMbl NO3BOMSET BbINOMHATL 3Mepe-
HUs ogHoBpemeHHo B 108 wmepax BmecTumMocTu. [lporpamma
“Anbbatpoc TaHk.CepBep” BbIMOIHSAET criegytoLme QyHKLMK:
Be[leHNe KOHUrypaLmn CUCTEMbI Y OGbEKTa;

BBOJ W XpaHeHue nHopMaumn o mepax BMECTUMOCTY O0ObekTa
(HanmeHoBaHUSA 1 0603HAYEHUS, TUTbI, BUALI MPOAYKTOB, rpagyw-
pOBOYHble Tabnuubl, Tabnuubl kO3(PEPULNEHTOB 06BEMHOIO
pacLUMPeHnsi NPOAYKTOB U T.4.);

BBO[ 1 XpaHeHVe yCTaBOK U NpefernbHbIX (aBapUHbLIX) 3HAYEHNUN
NS U3MepsieMblX NapaMmeTpoB Mep BMECTUMOCTH;

cbop 1 nepBUYHYO 0BPaBOTKy M3MEepUTenbHOW MHGOopMaLmm
MKM;

BTOPUYHYIO 06paboTKy M3MepuTenibHOM MHpopmaummn no agan-
TUBHbBIM anroputmMam, obecrneyvBatoLLM ONTUMaTbHYO KOMTEH-
cavLmio OaKTopoB BIMSHWSA Ha UBMEPEHNUS;

oTobpaxeHue n3mepuTensHo MHopMaL UK B yao6HOM Ans

\ puc. 3 CTpyKTypa cUCTEMbI U3MEPUTENBHON
Anbbatpoc TaHkCynepaaiizep

e [T110THOCT
e O6bEM

> \acca

RS-485

KoMnnekc uamepurenbHbIN
ayve-ecn

BECA

el YOBEHD
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el TeMMEpaATypa (B 5 TOUKAX)
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aHanusa Buae;

— Be[eHue apxv1BOB N3MepuUTENbHOM MHpopMaLIy;

— pacyert banaHca npoayKTa 3a 3aA4aHHbIN UHTEPBAaT BDEMEHN;

—  hOpMMPOBaHWE 1 NevaTb OTYETHBIX JOKYMEHTOB;

— nepefjavy u3MepuTenbHOW UWHpopmauum B cuctembl 6Honee
BbICOKOIO YPOBHS;

—  AWarHoCTUKY TEXHUYECKMX CPEACTB U NMPOLIECCOB CUCTEMBI.

[Mporpamma dyHkumoHupyet nog OC Microsoft Windows u
ncronb3yeT kKoMnoHeHTbl Microsoft Office.

OcHOBHbIe NapaMeTpbl CUCTEMBI.

Cuctema Nnpon3BOAUT U3MEPEHNE:

— YPOBHS, AaBrneHust ruapocTatmyeckoro cronba u TemnepaTypsbl
npoAyKTa B Mepax BMecTumocTu no scem VIKM B aBTomaTnyeckom
pexumve.

—  Macchbl 6pyTTO U HETTO NPOAYKTa B Mepax BMECTUMOCTU OZHOBpe-
MeHHO o Bcem VIKM;

—  3Ha4yeHuii NII0THOCTM 1 06bema NpoAyKTa Anst paboyrx yCrnoBui,
a TaKkKe NpMBeAeHHbIX K HopMarnbHbIM ycnosusm (+15°C) no Bcem
KM B aBTOMaTM4ECKOM PEXUME.

OcHOBHbIE METPOSIOrMYECKME XapaKTePUCTUKV NpUBeaeHbl B
cBofHon Tabnuye 1. KoHKpeTHOe 3Ha4YeHne NorpeLLHOCTY U3MEPEHUI
Macchl MpoaAyKTa, a Takke MUHUManbHbIA YpOBEHb OCTaTKa (B pexvme
XpaHEeHVs) 1 3Ha4eHVe [03bl MPUHUMAEMOTO (OTMyCcKaeMoro) NpoayK-
Ta [OMKHbI ONpeaensTbCs B COOTBETCTBUM C METOAMKOW BbINONHEHUS
n3MepeHnii, paspabaTbiBaeMoi Ans KOHKPETHbLIX YCMOBUI NMpUMeHe-
HUS.

YcnoBus akcnnyatauuu v cTeneHb 3allUTbl OaTYNKOB
CUCTEM M KOMIIIEKCOB.

HomuHanbHble 3Ha4yeHWUs KnuMaTU4Yecknx akTopoB —
cornacHo MOCT 15150 ans knumatuyeckoro vucrnonHexuss OM1,5, Ho
NpKY 3TOM 3Ha4YeHNS CrieayoLMnX hakTOPOB yCTaHaBMMBAOT PaBHbIMU:
— pabouas TemnepaTypa BHeLUHel cpeabl oT MUHyc 45 0o +75° C;

— BnaxHoctb Bo3ayxa 100% npu 35°C (kateropus 5
ncrnonHexHus OM);

— npefdenbl U3MEHEHMs aTMocdepHoro pAasreHus oT 84 go
106,7 kla;

— Tunarmocdepsl I, IV (Mopckasi v IpUMOpPCKONPOMBILLIIEHHAS ).

CreneHb 3awwuThl gatunkos IP68 no TOCT 14254 (nbineHenpoHuuae-

MOCTb 1 3aLumTa npv 4nuTensHOM MOrpyXEHUM B BOAY ).

Mo ycToM4MBOCTY K MEXaHWYeckM BO3LEWCTBUAM AaT4YvKU COOTBE-

TCcTBYHOT McrnonHeHuto N1 no FOCT 12997.

O6ecneyeHune B3pbIBOGE30NaCHOCTM. [laTumku NnpeaHasHa-
YeHbl Ons yCTaHOBKM Ha obbekTax B 30Hax knacca 0, knacca 1 u
knacca 2 no NOCT P 51330.9, roe Bo3MoxHO oGpa3oBaHue cMmeceit
rOpHYNX ra3os 1 NapoB ¢ Bo3gyxom karteropuu IIB cornacHo FOCT P
51330.11 TemnepatypHoii rpynnbl T5 BKOUUTENBHO. [aTymku umeet
B3PbIBO3ALLMLLEHHOE UCMONHEHNE, COOTBETCTBYET TPEGOBaHUAM

CnucoknuTtepaTtypbl.

e e
e ™ 2010

FOCT P 51330.0 n TOCT P 51330.10, umeeT Buf B3pbiBO3ALLUTHI
“UckpobesonacHasn anekTpuyeckas Lenb”’, YpoBEHb B3pbIBO3ALLUTHI
“Ocob0B3pbIBOOE30NaCHbIN” AMNsi B3pbIBOOMNACHBIX CMECEN ras3oB U
napos ¢ Boaayxom kateropum lIB no FOCT P 51330.11 TemnepaTtypHoii
rpynnel T5, mapkupoBky B3pbiBo3awwmTel “OExiallBT5 X” no FOCT P
51330.0.

lMpakTnyeckoe ucCNoONb30BaHWE PACCMOTPEHHBIX BbIlIE
cucTemM 06beMHOro 1 06bEMHO-MaCcCOBOrO y4eTa CBSA3aHO C: TOBapHbI-
MU NapkamMmu HedpTe00bIBaOLLMX KOMNaHWUA, HedbTebasamu 1 cknaga-
mu FCM, TonnmeBHo-3anpaBoyHbIMK koMnnekcamu (T3K) asponopTos,
6a3amu X1MM. peareHToB.

Hanbonbluen AuHaMUKon B ABUKEHUN XUOKOCTEN obragaroT
T3K asponopToB. PacCMOTpPeHHbIMU Bbille U3MepUTENbHbIMU Cpe-
[CTBaMu B TOW UMW MHON KOHAUIypaLMmn OCHaLLEHbI CUCTEMbI yrpaB-
neHus T3K aspornopTtoB B ropogax [leTponasnoBck-KamuyaTckuii,
Canexapp, Kanununrpag, KpacHosipck u gp. Mpuyem ansi nepsbix
OBYX OOBLEKTOB peanusoBaHa nepefgaya Tekylleih vHdopMauun o
coctosaHum T3K Ha ganekue pacctosiHus (B . Mocksa) /5/.

BoiBOoAbI.
PaccmoTpeHHble Bbile cuctemMbl 06beMHOro U obbeMHO-

MaccoBOro yyeTa:

— TOSMHOCTbIO YAOBMETBOPSIOT TpeboBaHMSAM CyLLECTBYIOLLErO
CTaHOapTa AN y4YeTHbIX onepauuii npu XpaHeHun HedTn K
HedTenpoayKToB;

— Onarogaps nexalvMm B WX OCHOBE TpoledypaM U3MepeHust
YPOBHS M UCMOMb30BaHWSA rpagyvpoBOYHbIX Tabnuu obnagatot
KOMMaKTHOCTbHO U HEBBICOKOW CTOMMOCTLHO;

— TMOCTPOEHHbIE Ha MCMOMb30BaHWM MMAPOCTATUYECKOTO NMpUHLMNa
SABMSATCA OAHUMM M3 HEMHOTMX CPEACTB KOHTPOMNS MpOLECCoB
XpaHeHns HedbTU U HeDTENPOAYKTOB;

— MO CBOMM BO3MOXHOCTSIM OXBaTbIBalOT NMPaKTUYECKM BECb M3BEC-
THBIA CMNEKTp Mep BMECTUMOCTM, B TOM 4WUCMe ¥ annapaTos,
paboTaloLux nog AaBreHnem;

— MOCpeAcTBOM pa3HOO6pa3ns CBOUX BTOPUYHBIX NpubopoB AenatoT
pearnbHbIMK KaKk aBTOHOMHYIO paboTy eAMHUYHbIX CUCTEM y4yeTa,
TaK 1 MHOrOKaHarnbHbIX cUCTeM (Mopsiaka COTHU KOHTPOMNVPYeMbIX
Mep BMECTMMOCTU), OCHaLLEHHbIX CPpeACTBaMMU AN hopmMupoBa-
HWS YCTAHOBEHHOW OTYETHOCTU U CPEACTBaMU nepeaaydv MHop-
MaLy 3a JeCATKY ThICSY KM;

— OTHOCSATCH K 0COB6OB3pbiBOOGE30NacHOMY 060pynoBaHUIO, UMEHT
BMA B3pbIBO3aLLMThI «/ckpobesonacHasi anekTpuyeckas Lenb» u
aTTecToBaHbl K MPYMEHEHWIO BO B3PbIBOOMACHbIX YCMOBUSIX;

—  CNOoCOGHbI BECTU XUOKOCTHON GanaHc no o6bekTy, MOHUTOPUHT
LIeNoCTHOCTU Mep BMECTUMOCTW, BbISIBMATL (DaKTbl HECAHKLMOHN-
pOBaHHOro A4OCTYNAa K XpaHsALLUMMCS pecypcam;

— TMpOCTO MHTErpupytoTcss B coctaB ctopoHHux ACY Tl nocpe-
[OCTBOM CTaHAaPTHbIX MPOMbILLUIIEHHbBIX UHTEPEENCOB. .

1. TOCT P 8.595-2004. locynapcTBeHHas cuctema obecrieqeHuns equHCTBa
nsmepeHuin. Macca Hedt 1 HedpTenpogykToB. Ob6Lme TpeboBaHUs K
mMeToavKam BbinonHeHus namepennii. M: UMK N3gatensctBo ctaHgapTos, 2005.

2. [Ay6acos l0.B. 3A0 «AnbbaTpocy. TexHonornm B3pbiBo6e3onacHoro
MOHUTOpUHra. // MpombiwneHHsle ACY 1 koHTponnepsl, 2007 ., Ne9.

3. [Oy6acos l0.B. Tunosas ACY TonnveHo-3anpaBo4HOro komrrekca. //
MpombineH-Hble ACY u koHTponnepsbl, 2008 r., Ne3.

4. [Oy6acos H0.B. ABToMaTn3poBaHHbIE TEXHOMOMMM B3PbIBOGE30MACHOrO
MOHUTOPWHTa A1 yCTaHOBOK MOATrOTOBKM HedTw. // Teanchl JoknafoB Hay4Ho-
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COCTOAHME NOArOTOBKN MHXXEHEPHO-TEXHUYECKUX
W HAYYHbIX KADPOB
0NA OPTAHU3ALKMW ABUATONNMBOOBECMNEYEHNA

€CKOIbKO CIIOB O BO3HVKHOBEHWUM 3adadv Mo MOAroTOBKE

VNHXEHEPHO-TEXHNYECKNX KaapoB A opraHvu3auuii aBmaron-

nmBoobecneyeHns B Poccuiickoin Pepepaumn. Bo BpemeHa
CCCP nogrotoBka UHXEHEePHO-TEXHUYECKMX KaapoB Ans cryx6 MCM
asponopTos 6bina BosnoxeHa Ha KUWUTA. Mocne passana Cotosa B
HoBon Poccun B TedeHne Goriee 10 neT 3TUM BOMPOCOM HUKTO He
3aHumanca. C 1997r. ynorHOMOYeHHble B 0GMacTu rpakgaHcKoi
aBMaumn BnacTn dopcupoBany paboTbl Mo opraHv3aummn CUcTembl
cepTudmKaLmmn No aaponopToBoi AesTeNIbHOCTH, B TOM Yucrie U no
aBuartonnmeoobecneveHnto. BosHukna octpasi HeoGXOAUMOCTb B
CO3[]aH1N KyPCOB MOBbILLEHUS KBanuduKaLum pyKOBOASILLIETO COCTaBa
1 crieumanvcToB opraHusaumnii aBuaTonnMeoobecneveHmst BO3ayli-
HbIX nepeBo3ok (kypcos «[K MM MCM»). PelueHue aToin 3agaym 6bino
BO3MOXeHo Ha kadeapy PemonTta JIA u AQ MITY TA. YuuTbiBas
HOBU3HY 3apaqu ans MITY A npenopgaBaTenbCckuili COCTaB KypcoB
6bin cchopMMpoBaH HE TOMbKO M3 MPOMECCOPCKOro - npenoaasare-
TNbCKOr0 COCTaBa yHMBEpPCUTETa, HO U BedyLiux CreuuanuctoB B
xummortonorun HAW rpaxaaHckol aBuaumm, MUHUCTEPCTBA 060POHSI,
npoussoautenen asnalCM, a Takke TEXHUYECKUX pykoBoauTenein
TOMNMBO3aMNPaBoYHbIX KOMMNaHU MOCKOBCKOro TPaHCMOPTHOTO y3ra.
Hakonue B TeyeHve 6-7 neT paboTbl onpeaerneHHbIN ONbIT NP1 NPoBe-
OeHuv 3aHATUN Ha kypcax « MK MM FCM» no opraHusaumm nposeaeHns
3aHATUN, MOCTOSIHHOM COBEPLUEHCTBOBAHUM MpOrpaMM Kypcos,
MPOBEAEHUN MPaKTUK U CTaXKMPOBOK, aHanuay BbIMYCKHbIX paboT u
camMoe [fiaBHOe C y4YeTOM MOXeNnaHui U 3amevaHuii cryliaTtenei
Kacheapoi Obin noctaBneH BOMPOC O BO3MOXHOCTW MOLFOTOBKM
nHxeHepoB no MCM. C atoi Lenbio, Npu NoAAEPKKE aBUALIMOHHBLIX
Bnacten u ocobeHHo Komuteta no aBualCM Accouvauuu
«Asponopt» A (HbiHe Accouualysi opraHu3aLmii aBuaTonmBoo6ec-
neyeHus), pykosogctsom MITY TA B 2003 rogy 6bino MPUHATO
pelleHne Ha 6ase MexaHW4ecKkoro akyrnsTeTa OTKPbITh MOATOTOBKY
VWHXeHepoB no creunanusauum 160901 (08) «Bkcnnyataums u
obcnyxvBaHne 06BbEKTOB U CUCTEM TOMNMMBOOGECNEUYEHNA aspomnop-
ToB 1 BC 'A», aB 2007 rogy kadenpa P JTA u ALl 6bina npeobpasosa-
Ha B kaeapy ABnaTonnmMBOOGECTIEYEHUSI U PEMOHTA feTaTenbHbIX
annaparos ( kacdegpa ATOu P JTA).

Mpu TecHom B3anmopeiicTBUM MexaHuyeckoro dakyrnsrera,
katbenpbl ATO n P JIA MITY A ¢ EropbeBckMM aBUaLiOHHOM TeXHM-
Yeckum konnegxem B ceHTsabpe 2004r. M3 NyylwUX KypcaHToB, Mpo-
LIeALIMX ABYX roAnyHbIN Kypc obyveHus B konnegxe, 6bina chopmu-
poBaHa rpynna CTyAeHTOB M NpuHATa Ha Tpetuit kypc MITTY TA Ha
obyyeHne Mo Bbille ykasaHHOW creuuanusaumn. Takas cuctema
Habopa CTygeHTOB MpocyLLecTBOBara B Te4yeHue Tpex neT v Bbina
HapylleHa He BO306HOBMeHMem nuueHsum EATK Ha nogroToBky
KYpPCaHTOB C HEMOMHbIM BbICLLUUM 06pasoBaHemM. A HEKTUBHOCT

yKasaHHOM cuctembl Gblna NoaTBEpPXKAeHa Yepes TpU C MOSOBUHOM

roga oby4eHus - 13 18 BbINyCKHUKOB 4 NMOMy4Yunm «KpacHbIe» OUMIoMbl

(BCEro B aTOM BbIMyCke MO MexaHuyeckomy akynstety ux obino 5).

Tpu HaLWmnX BbIBLLNX CTYAEHTa NPOAOMKUIM CBOE 0BYYeHUE B 3a04HON

acnupaHtype MITY TA. MNpumepHo 60% CBsi3anu CBOK XU3Hb C

aBuaumen. Mo 3assnenunto pykosopcTea 3A0 «T3K BHykoBO» Ha TOT

nepvog 9TOW KoMmnaHuen Obin pelueH kadpoBbld BOMPOC 33 CYET

NMOATOTOBMEHHbIX kKadhedpon cneumannctoB Beinycka 2007 1 2008 rr.

Halum BbiMyckHWKU B HacTosiLee BpeMsi TPYASTCS B TOMMMBO3anpa-

BOYHbIX KoMMnekcax aaponopTtoB LllepemetbeBo, [omonenoso,

PouuHo, aBrnakomnanusx PMATT — Aapodnot, Cubups, BUM-ABUA,

[enosas aBnaums u T.n. CTyaeHTsl BbinyckoB 2008 1 2009 rr. Takke

nocrtapanuce MNOAOEepPXuUBaTb BbICOKYIO MMaHKy YCTaHOBIEHHYIO

nepBbIM BbIMyckoM, 13 6onee 4yem 50 AMNNOMHUKOB, FoCyAapcTBEH-

Has KOMUCCUKS, BO3rMaBrisieMas N3BeCTHbIM CNeluanncToM B aBuaLm-

OHHbIX Kpyrax rpaxagaHckor asuauum A.A. EMUOBbIM, oLeHuna

OunnoMHble paboTbl 65% Ha OTNMYHO, OCTarbHblE Ha XOPOLLIO, 33 3TH

rofbl 6blna TonbKo 0fHa Tpoiika.

B HacTosiee Bpemsi npenofasatenu kadpeapbl paboTtaroT co
ctyneHTamu 3, 4 u 5 KypcoB, KOTOpble NGO MOMHOCTBI0 OKOHYMIK
EATK, nn6o nmetot cpegHee o6pasoBaHue.

Takvm obpasom 3agaya, kKoTopas LIeCTb NeT Hasaz, cTaBunach
nepeg MITY A, pyKOBOACTBOM YHUBEPCUTETA NPU aKTUBHOM Noaaep-
Xkn komuteTta aBmal CM Accoumaum «Asponopt» FA 1 aBUALMOHHBIX
BMacTel, YMONIHOMOYEHHbIX B 06MacTu rpaxkaaHCKon asuaumu,
pelueHa, B Poccun HayaTa NoaroToBka creuyanycToB no creupanvsa-
um 160901 (08) «3kcnnyatauust U obcnyxkuBaHue OGLEKTOB U
cuctem TonnmeoobecnedyeHust asponopTtoB v BC MA» .

PykoBoacTeo v npenogasateny kadeapbl HanpasneHus asual CM
MOHMMAIOT, YTO B [erne MOArOTOBKU UHXEHEPHO-TEXHUYECKUX KadpoB
rnepen HUMK CTOSAT 3a4advu Mo fanbHeliliemy pasBUTUI0 Npolecca
0ByyeHus u, npexae BCero:

1. CoBepLUEHCTBOBaHWIO MpoLecca oBy4YeHnst CTYOeHTOB, KOTopble

BKITO4aAET:

- pa3paboTky y4ebHO-MeToan4eCcKon NMTepaTypbl Mo AMCLUMIIHAM
cneuunanusaumu;

- HanucaHume y4ebHMKOB C y4eTOM [OCTUXKEHWA U U3MEHEHWNA,
KoTopble npousoLunu 3a nocriegHune 10 — 15 net B gene asmnaton-
nmBoobecneyeHnsi B Poccuu u 3a pyGexom;

- MPUMEHEHNI0 HOBbIX METOAOB 0BYy4eHUs], BKIMHYaLWNX NpUMeHe-
HME KOMMbIOTEPHBIX TEXHOMOoru, obreryawLnx YcBOeHue
matepuana n obecnevnBaloLLMx 0ObLEKTUBHBIA KOHTPOMb MOny-
YEHHbIX 3HAHWUNA.

2. OcBoeHMIo yxe 3aKyrnneHHoro o6opyaoBaHusi, NPUMEHSIEMOTO B
TEXHOMOrMsX aB1aTonnMBoobecneyeHns Npy KOHTPOSe Ka4yecTBa
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1 UCCriefoBaHUSX aKCnnyaTaumMoHHblx ceoicTB aBualCM, a Tawke
nprobpeTeHnto HoBOro 06opyAoBaHNs, NPUMEHSEMOro B TOMMN-
BO3aMnpaBOYHbIX KOMMeKcax aspornopTos [A.

3. PopmMMpOBaHMIO Hay4HbIX HampaeBneHun kacedpel B obrnactu
NPOBEAEHUS] WCCINENOBAHUN, OTBEYaLWMUX COBPEMEHHbIM
npobrnemam npeanpustia A, CBA3aHHLIM C MPUMEHEHUEM
aBual CM, Bkntovas T3K, MHxeHepHble Cry»bbl 1 aBUMaKOMNaHUN.

4. ®opmupoBaHWiO HeOOXOAUMOWN [OKYMEHTaLuuW Mo OTKPbITUIO
3a04HOro obpasoBaHuto no crneuunanusaumm 'CM B MITY TA ¢
yyeTom notpebHocTen opraHusauuii ATO.

B HacTosiwein cratbe xoTenocb Obl 06paTUTe BHUMaHWe
06LLEeCTBEHHOCTU, AESTENbHOCTbL KOTOPOW CBAi3aHa C aB/aToMMnBOO-
HecneyeHveM BO3ayLLHbIX MEPEBO30K U OT KOTOPOW 3aBUCUT ByayLlee
pa3BuTVe HanpasneHus asnal CM kadenpsl, Ha npobnemy Habopa u
pacnpegeneHus 6yayLmx cTyaeHToB. Hal YHuBepcuteT oTpacneson
1 NOTpebHOCTL B kafpax Mo crneumannsaLm UCnbITbIBAET He TONMbKO
MoCKOBCKMI aBMaLMOHHbBIN TPaHCMOPTHBIA y3€er, HO U aspornopThbl
Bcew Poccuu.

CoBeTckasi cuctemMa pacrnpenerneHust BbinyCKHUKOB paspyLue-
Ha 1 peaHVMaLuy He MoANEeXnT, 1 Mo 3TOMY BOMPOCY roCyAapCTBOM
roKa He MPeasIoKeHO HAKaKOoro PeLLeHns.

Kak B HacTosiLLee Bpemsi ckrnagplBaeTcsi IpoLecc TPYAoyCTpo-
MNCTBa HALIMX CTYAEHTOB MO creumansHOcTU? Ha Kypcbl MOBbILLEHMS
KBanvdukaumm npubbiBaeT pykoBoaswmi cotpyaHuk T3K, npenoaa-
BaTenb kadeapbl 3HAKOMUTL Er0 CO CTYAEHTaMW, KOTOPbIE NPOXVBAKT
B ropofe, rae ocyLecTBnser ceoto geatenbHoctb T3K. Ecrin aTn ABa
nvua, JoroBapuBatoTcs kadenpa HanpasrsieT cTyAeHTa Ha Bce BUabl
npakTukm B 310 T3K.

Mo Takomy cueHaputo npoBoauTcsi pabota ¢ T3K asponopTtoB
r. AkyTck u PolmHo. Ho aTo He cuctema, a YacTHbI cnyyvai, Tak kak
MHOTOPOAHUX CTYAEHTOB Yy HAC HEMHOTO.

PykoBoacTBom yHuBepcuTeTa, kadedapbl 1 pykosoguTenem
komuteta aBmalCM Accoumaumm «Aaponopt» A HeogHOKpaTHO
obcyxganucb 3TV BOMPOCHI U OMNpeferieHHble MeponpusTUsi ¢ KX
CTOPOHbI HameyeHbl. OfHaKko, MO HalleMy MHEHWUK Y4acTHUKaMu
paboTbl B 3TOM HanpasneHuy AOoMmkHbI ObITb NpeAcTaBUTENN rocyaa-
pctBa, B nuue «PocaBuauuu» © pyKoBoOWTENEN OpraHu3aumi,
MMELLMX CepTUDUKAT Ha a3pONOPTOBYH AEATENBHOCTL MO aBUaTor-
nMBOOGECMNEYEHNIO.

OpgHomy u3 aBTOpPOB 3TOW CTaTbW MPULLIOCH MPUHAMATL
yyactue B npouecce ceptudmkaumm cnyx6 FCM aBnanpegnpusatvn
P® ,koTopbIii npeaycmaTpvBan u attectaumio nepcoHana. lNMposoas
aTTecTaumio nepcoHana akcnepThl UMenu 4eno B cepeaviHe AeBAHOC-
ThIX FO0B MPOLLIIOro Beka C UHXEeHePHbIM COCTaBOM, 6OMbLUNHCTBO
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KoToporo 6binu BeinyckHuka-mu KUAFA. OgHako Bpems UAET, CKasdbl-
BaeTcsi Gornee Yem OEeCATUINETHUI NEPEPLIB B MOArOTOBKE UHXEHEPOB
FCM B Poccun. 3a npollefliee Bpemsi 3Ha4YUTenbHO oBHOBMIOCH
obopydoBaHvie, NPUMEHSIEMOE B TEXHOMOMMsIX aBuatonnueoobecne-
YEHUS 1 B NPOLIECCE KOHTPOIs Ka4ecTBa, B aBraTonnnusoobecneveHnm
MCMONb3yITCA CrneunanucTbl HOBbIX CheLManbHOCTen, BHeapeHue
3anagHov aBuaTexHUkn TpebyeT OT 3anpaBLuMka 3HaHUA He TONbKO
obopynoBaHus aBuaTonnMBoobecneveHunsi, Ho U 3HaHU TOMIMBHOTO
o6opynoBaHus BO3AYLUHOMO CyaHa U YMEHUsl ¢ HUM paboTtaTb kak B
LUTaTHOW CUTyaLuMu, Tak U B YCIOBUSIX OTKa3a aBTomaTuku. Bce ato
TpebyeTt nepecmoTpa n obHoBneHus pasgenos ®AlloB, cBA3aHHbLIX C
TpeboBaHWUAMU K PYKOBOASLLEMY U MHXEHEpPHOMY nepcoHany. OaHo
13 HUXMHXEHEepHble OOIPKHOCTU AOIKHBI 3aHMMaTb CreunanucTbl ¢
BbICLLUVIM 06pa3oBaHMeM Mo NPOUITO AeATENBHOCTU.

B nocnegHee Bpems Ha pbiHKe aBMaTonnMBoobecneyeHms npomc-
XOOST 3HAYUTENbHbIE OPraHN3aLMoHHbIe smeHeHus. Ecriv B koHue 90
rogoB v Havane Beka B 30 13 60 dhegeparnbHbIX a3ponopToB 4ENCTBO-
Bany/ CaMOCTOSATENMbHbIE TOMMMBO3aMNpPaBOYHbIE KOMMaHWW, TO B
HacTosilee Bpemsi psif KpYMHbIX HETSHbLIX POCCUACKUX KOMMaHW
opraHu3oBany BepTUKaribHO WHTErPUPOBAaHHbIE CTPYKTYpbl MO
aBuatonnueoobecnedyeHnto. Cpean Hux - HK PocHedts, OO0
«JTIYKOMIT ~A3PO», 3A0 «TA3MPOMHE®Tb-ASPO», HK « THK-BP
ABuay, a Tarke rpynna komnaHui «KAOPODBLIJI3». Takum obpasom
NMPOVCXOAUT KOHLEHTPALIMS OpraH13aumin asuaTonnmnsoobecneyeHns
n ¢ ydyetom notpebHocten T3K MockoBcKOro aBMaLMOHHOMO Yyarna
MOXXHO OXUZaTb, YTO 3TU KOMMaHUW MOTYT CTaTb OCHOBHbIMU paboTo-
naTtensamu Ons Halux BbiMyCKHUKOB. PykoBogcTBoM kadenpbl Gbina
paccMoTpeHa CxeMa MOATOTOBKU MepcoHana, NpeanoxeHHas OfHON
13 MepeyvucrieHHblx HedTsAHbIX KomnaHui. Cxema oxBaTbiBaeT
nraHoBOE pelleHre BOMPOCOB HarpaBneHUs MepcrnekTUBHOro
repcoHana, ,otobparHoro pykosogctsom HK ans nogrotosku B EATK,
nanee B MI'TY A, HanpaeneHune crneunanucToB UMELLNX cpeaHee
TEXHUYECKOe UMK BbicLlee obpa3oBaHue Ha nepenoarotoBky B EATK
unv MI'TY TA (T.e. nony4eHunst BToporo obpasoBaHusi Mo creuuanvaa-
LK), a TaKkke HanpasBrneHue B NIIaHOBOM MOPSiAKe Ha KypChl MOBbILLE-
HYS KBanudukaummy B yrioMsiHyTble y4ebHble 3aBefeHus. K coxane-
HYIO 3Ta paboTa He Mony4Yuna ganbHEeNLEero pasBuTs, HO OCHOBHbIE
MONOXXEHUss Mormu Obl CTaTb OCHOBOW [N COBMECTHOW paboThbl
repeyvncrieHHbIX HeTAHbIX KOMMaHWUN, y4ebHbIX 3aBeeHN CUCTEMBI
TA ¥ aBMaUMOHHbIX BracTel, YMONMHOMOYEHHbIX MO BbIpaboTke
COrnacoBaHHOM KaJpoBOW MOMUTUKM W ee peanu3auuu, Lernblo
KOTOPOW ObINo 6bI MUHUMK3ALMS OTPULIATENBHOIO BIUSIHUS YEroBe-
yeckoro caktopa B fAene asuaTtonnvMBoobecneyeHus, 3agaden
KOTOpOro sBnsieTcs obecneveHne 6e30MacHOCTM U PeryrnsipHoCTU
BO3[YLLUHbIX NEPEBO3OK.
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